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̂˨˴ 37(062.552) 
 

˭͍͙͊ͫͤͦͤ͟ ͭ͊ ͔ͪ͒͊͟ͼ͜Ύ 
˿ͯͣͫΈ͙͚͟ ͔͍͙͚͒ͪ͗͊ͤ ͔͎͎ͨ͒͊ͦ͜;͙͚ͤ ͍͔͙͔ͯͤͪͫͭͭ͜ ͔ͣͤ͜͜ ˢΦ ˿Φ ˸͔͊͊ͪͤ͊͟͟ 

˨ͪ ͯͯ͟ΊͭΈͫΎ ͎͒ͤͦ͘͜ ͘ ͪ͜΄͔ͤͤΎͣ ͍;͔ͤͦ͝ ͙ͪ͊͒ ˿ͯͣͫΈ͎ͦͦ͟ ͔͍͎͒ͪ͗͊ͤͦͦ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ 
͍͔͙͔ͯͤͪͫͭͭͯ͜ ͔ͣͤ͜͜ s Φ ˿Φ ˸͔͊͊ͪͤ͊͟͟ όͨͪͦͭͦͦ͟͡ Ѕ 12 ͍ ͒͜ 24.06.2019) 

 

˾͔͒͊͟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 ˢ. x ͒͊͜  ͒ͦͭͦͪ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤ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 ˢΦ x ͔ͦͤ͒͊ͪͤͦ͟  ͒ͦͭͦͪ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͦͪ ό̂ͪ͊ͤ͊͟͝ύΤ 
ˣΦ 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 ˴ͯ;͚͊  ͒ ͦͭͦͪ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͒ͦͼ͔ͤͭ ό̂ͪ͊ͤ͊͟͝ύΤ 

˸Φ ˽Φ ˶ ͔΅͔ͤͦ͟  ͒ ͦͭͦͪ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͦͪ ό˽ͦ͡Έ΅͊ύ 
.˱ ˸ . ˶ ͙͍ͭͦ;͔ͤͦ͟ ς ͒ ͦͭͦͪ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͒ͦͼ͔ͤͭ ό̂ͪ͊ͤ͊͟͝ύΤ 
˻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; 
˻ΦˤΦ ˿͔͔ͣͤ͜ͻͤ͊͜  ͒ͦͭͦͪ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͦͪ ό̂ͪ͊ͤ͊͟͝ύ; 
˻Φ˸Φ ˿͔͔͎ͣͤͦ  ͒ͦ ͭͦͪ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͦͪ ό̂ͪ͊ͤ͊͟͝ύ; 
ˤΦ ˱Φ ˿͍ͭ͊ͭ͊͜͟ ς ͒ ͦͭͦͪ͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͦͪ ό˴͙͚ͭ͊ͫΈ͊͟ ˹͊ͪͦ͒ͤ͊ ˾͔ͫͨͯ͋͊͜͟͡ύΤ 
˻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 ˴͍ͦͦ͊͘͡ 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 ͔͎͎͙ͨ͒͊ͦ͜͟ ͍͙΅ͦ͝ ΄͙ͦ͟͡Σ 
͊ ͭ͊ͦ͗͟ ͔ͫͨͼ͊͜͡Έͤͦ͝ ͔͎͎͙ͨ͒͊ͦ͜͟. 

 

ϭ ˿ͯͣ˨˽̂ ͔ͣͤ͜͜ s Φ ˿Φ ˸͔͊͊ͪͤ͊͟͟Σ нлмф
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˾˻˭˨˱˶ ˱Φ ˽˾˻ˣ˶˩˸ˮ ˽˻˾˱ˤ˹̒˶̎˹˻˲ ˽˩˨ˢ˥˻˥˱˴ˮ  
 

̂˨˴ 376-056.45(73) 

˸͙͊ͪͤ͊ ˣ͚ͦ;͔ͤͦ͟  

˿ͯͣͫΈ͙͚͟ ͔͍͙͚͒ͪ͗͊ͤ ͔͎͎ͨ͒͊ͦ͜;͙͚ͤ  

͍͔͙͔ͯͤͪͫͭͭ͜ ͔ͣͤ͜͜ ˢΦ ˿ Φ ˸ ͔͊͊ͪͤ͊͟͟ 

ORCID ID 0000-0002-0543-8832 

˱͙ͪͤ͊ ˱͍ͦͤͦ͊  

˿ͯͣͫΈ͙͚͟ ͔͍͙͚͒ͪ͗͊ͤ ͔͎͎ͨ͒͊ͦ͜;͙͚ͤ  

͍͔͙͔ͯͤͪͫͭͭ͜ ͔ͣͤ͜͜ ˢΦ ˿ Φ ˸ ͔͊͊ͪͤ͊͟͟ 

ORCID ID 0000-0001-9284-9308 

˱͙ͪͤ͊ ͙̉ͫͭΎ͍ͦ͊͟  

˿ͯͣͫΈ͙͚͟ ͔͍͙͚͒ͪ͗͊ͤ ͔͎͎ͨ͒͊ͦ͜;͙͚ͤ  

͍͔͙͔ͯͤͪͫͭͭ͜ ͔ͣͤ͜͜ ˢΦ ˿ Φ ˸ ͔͊͊ͪͤ͊͟͟ 

ORCID ID 0000-0001-8645-510X 

DOI 10.24139/2312-5993/2019.06/003-012 

 

ˤˮ̆˻ˤ˹ˢ ˾˻ˣ˻́ˢ ˭ ˻ˣ˨ˢ˾˻ˤˢ˹˻̑ ̂̉˹˱ˤ˿̎˴˻̑ ˸˻˶˻˨˨̑ ˭ 

˻˿˻ˣ˶ˮˤˮ˸ˮ ˻˿ˤ˱́˹˱˸ˮ ˽˻́˾˩ˣˢ˸ˮ ˤ ˭ˢ˴˶ˢ˨ˢ̆ ˭ˢ˥ˢ˶̎˹˻˲ 

˿˩˾˩˨˹̎˻˲ ˻˿ˤ˱́ˮ ˿̊ˢ 

 
̂ ͫͭ͊ͭͭ͜ ͫͻ͔͙͍͊ͪ͊ͭͪͦ͊ͤͦ͘͟ ͤ͊ͨͪΎ͙ͣ ͭ͊ ͺ͙ͦͪͣ ͍͙ͻ͍ͦͤͦ͝ ͙ͪͦ͋ͦͭ ͘ 

͍ͦ͋͒͊ͪͦ͊ͤͦΌ ͯ;͍ͤͫ͜Έͦ͟Ό ͣͦͦ͒͒͡Ό ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣ ͍ ͊͊͒͊͘͟͡ͻ 

͎͊͊͘͡Έͤͦ͝ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ ˿̊ˢΦ ˽ͦ͒͊ͤͦ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟ ͍͙ͦ͋͒͊ͪͦ͊ͤͻ ͔͚͒ͭ͜ ͭ͊ 

ͣͦͦ͒͜͡ ͘ ͔͔͙͙ͦ͋ͣ͗ͤͣ ͙͍ͣͦ͗ͦͫͭ͡Ύ͙ͣΣ ͤ͊ ͨͦͤ͊͘;͔ͤͤΎ Ύ͙͟ͻ ͍ ͎͍͚͊ͤͦͣͦͤ͜͡ ͔ͭͪ͊ͭͯͪ͜͜͡ 

͍͙͙͍ͦͪͫͭͦͯ͟ΊͭΈͫΎ ͔ͭͪͣͤ͜ ζ͍͒͜;͜ ͍͙ͤΎ͍ͭͦ͟͜ ͯ;ͤ͜ηΦ ˻͔͔ͪͫͤͦ͟͡ ͍͙͎͙ͣͦ ͒ͦ ͍ͤ͊;͊͡Έ͎ͤͦͦ 

͔͔͍͙ͫͪ͒ͦ΅͊Σ ͙ͫͨͪΎ͙͍͎ͭͦͦ͡ ͒͡Ύ ͙ͪͦͪͭͭ͘͟Ύ ͔ͨͦͭͤͼ͊ͯ͜͡ ͍͒͜;͜ ͍͙ͤΎ͍͙ͭͦ͟ͻ ͯ;͍ͤ͜Φ  

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ͍͙ͻ͍ͦͤ͊ ͪͦ͋ͦͭ͊Σ ͍ͦ͋͒͊ͪͦ͊ͤ͜ ͯ;ͤ͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͍͙ͦͫͭͤͣ͜͜ 

͔͙ͨͦͭͪ͋͊ͣΣ ͍͒͜;͜ ͍͙ͤΎ͍ͭͦ͟͜ ͯ;ͤ͜Σ ˿̊ˢΦ 

 

˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡Φ ˤ͙ͻ͍ͦ͊ͤͤΎ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͤ͊ ͊ͫ͊͒͊͘ͻ ˴ͦͤͼ͔ͨͼ͜͝ 

ζ˹͍ͦ͊ ͯͪ͊ͤͫ͟͝Έ͊͟ ΄ͦ͊͟͡η ͔͔ͨͪ͒͋͊;͊Ί ͍ͪ͊ͻ͍ͯ͊ͤͤΎ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͻ 

͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͦ͗ͤͦ͟͝ ͙͙͙͒ͭͤΣ ͍͙ͪͦͭͦ͘͟ ͝͝ ͯͤ͊͜͟͡Έ͙ͤͻ ͔͚͒͋ͤͦͫͭ͘͜ ͜ ͍ͭ͊͊ͤͭ͜͡Φ 

̂ ͼΈͦͣͯ ͔ͦͤͭͫͭ͟͟͜ ͙͔ͨͪͦͪͭͭͤͦ͜͝ ͍͎͙ͯ͊ ͔ͨͦͭͪ͋ͯΌͭΈ ͍ͦ͋͒͊ͪͦ͊ͤ͜ ͯ;ͤ͜ ͘ 

͙͍͙͙ͦͫͦ͋ͣ͡ ͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣΣ Ύ͟͜Σ ͤ͊ ͗͊͡ΈΣ ͔ͤ ͍͙͊͗͒͘ ͙ͦͭͪͣͯΌͭΈ 

Ύͫͤͯ͟͜ ͔͎͎ͨ͒͊ͦ͜;ͤͯ ͙ͨ͒ͭͪͣͯ͜͟ ͍ ͊͊͒͊͘͟͡ͻ ͎͊͊͘͡Έͤͦ͝ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ ;͔͔ͪ͘ 

͔ͤͫͺ͍ͦͪͣͦ͊ͤͯ ͨͪͦͼ͔͒ͯͪͯ ͔͙͒ͤͭ͜ͺ͊͜͟ͼ͜͝Φ ˹͊ͭͦͣͫͭ͜ΈΣ ͯ ˿̊ˢ ͫͤͯ͜Ί ͙ͤ͊͘͟ 

͍ͦͫͭͤ͜͜ͻ ͎ͨͪͦͪ͊ͣΣ ͯ ͔ͣ͗͊ͻ Ύ͙͟ͻ ͤ͊͒͊ΌͭΈͫΎ ͍ͦͫͭͤ͜͜ ͎͙ͨͦͫͯ͡ ͭ͊ ͔͎͎ͨ͒͊ͦ͜;ͤ͊ 

͙ͨ͒ͭͪͣ͊͜͟ ͦͤ͊͘;͔͚ͤ͜ ͔͎͊ͭͦͪ͟͜͝ ΄ͦ͟͡Ύ͍ͪ͜Φ ˭ ͎ͦ͡Ύ͒ͯ ͤ͊ ͼ͔͚ ͺ͊ͭ͟ ͒ͦͼ͜͡Έ͙ͤͣ 

͋͊;͙ͭΈͫΎ ͍͙͍;͔ͤͤΎ ͙͙͍͙ͨͦͭͤ͘ͻ ͦͤ͟ͼ͔ͨͭͯ͊͡Έ͙ͤͻ ͔͚͒͜ ͔͙͊ͣͪ͊ͤͫ͟Έ͎ͦͦ͟ 
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͍͒ͦͫ͒ͯ͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍͙ͻ͍ͦͤͦ͝ ͙ͪͦ͋ͦͭ ͘ ͍ͦ͋͒͊ͪͦ͊ͤͦΌ ͯ;͍ͤͫ͜Έͦ͟Ό ͣͦͦ͒͒͡Ό ͘ 

͙͍͙͙ͦͫͦ͋ͣ͡ ͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣ ͍ ͊͊͒͊͘͟͡ͻ ͎͊͊͘͡Έͤͦ͝ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ ͘ 

͔ͣͭͦΌ ͚͎ͦͦ ͍ͭͦͪ;ͦ͝ ͔͔ͣͨͣͤͭ͊͜͡ͼ͜͝ ͍ ͍ͯͣͦ͊ͻ ͍ͤͦͦ͝ ͯͪ͊ͤͫ͟͝Έͦ͟͝ ΄͙ͦ͟͡Φ 

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˻͍ͫͭ͊͜ ͍͙ͦ͋͒͊ͪͦ͊ͤͻ ͔ͯ͗ ͨͪͦͭΎ͎ͦͣ 

͎͋͊͊ͭΈͦͻ ͍ͪͦ͟͜ Ί  ͔͔ͨͪ͒ͣͭͦͣ ͍͎ͤ͊ͯͦͦͦ͟ ͔͔ͤͭͪͫͯ͜ ͎͋͊͊ͭΈͦͻ ͍ͭ͜;͙ͤ͘Ύ͙ͤͻ ͯ;͔͙ͤͻΣ 

Ύ͟͜ ͍͙͒ͦͫ͒͗ͯ͊͜͡͡ ͪͤ͘͜͜ ͔͙͊ͫͨͭ͟ ͔͔ͦͪͫͤͦ͟͡͝ ͔͙ͨͪͦ͋ͣ͡ Ύ͟ ͍ ̂ͪ͊ͤ͟͜͝ 

όˢΦ x ͊͊͡ͼ͙͍ͤͦ͊Σ ˻Φ x ͙ͦ͋ͪΣ ˤΦ ˨ ͔ͣ;͔ͤͦ͟Σ ˸Φ ˨ ͔ͪͦ͋ͦͭͤͦ͟Σ ˶Φ ˥ ͙͎͍ͪͦͪͦ͊Σ 

˹Φ ˭ ͍͎͊ͦͪͦ͒ͤΎΣ ˻Φ ˭ ͙͊ͣͦ͘͟Σ ˱Φ ˴ ͍͊ͪͨͦ͊Σ ˻Φ ˴ ͍͔ͦ͊ͤͦ͟͡Σ ˻Φ ˴ ͍ͦͦ͊͘͡Σ 

˻Φ ˴ ͯ͡Έ;͙ͼΈ͊͟Σ ˶Φ ˶ ͍͔͊ͪͤͤͦ͜͟Σ ˴Φ ˶ ͤ͜Ί͍͙;Σ ˢΦ ˶ Ύ͟͜΄͔͍͊Σ ˤΦ ˸ ͦ͡Ύͦ͟Σ ˻Φ ˸ ͙ͯ͊͘͟Σ 

˾Φ ˹ ͔͊ͯͣͤͦ͟Σ ̑Φ ˽ ͒͋ͦͪͫ͜Έ͙͚͟Σ ˹Φ ˽ ͦ͜͡ͻͯͤΣ ˶Φ ˽ ͍ͪͦͦͨ͟͜Σ ˶Φ ˾ ͊͒͘͜ͻ͍ͦͫΈ͊͟Σ 

̒Φ ˾ ͙ͯ͒͟Σ ˸Φ ̅ ͔͍͒ͦͪͦΣ ˿Φ ̅ ͚ͯͪ͒ͯΣ ˩Φ ̇ ͙͎͍͊ͤͦ͊͟ ͭ͊ ͤ͜ΦύΣ ͭ͊͟ ͜ ͊͘ ͦͪ͒ͦͤͦͣ͟Σ 

͔ͦͪͣ͊͘͟Σ ͯ ˿̊ˢ ό˱Φ x ͔͊͋ͤͦ͟Σ ˻Φ x ͔͍͘Σ ˸Φ ˥ ͊͡Έ;͔ͤͦ͟Σ ˽Φ ́ ͔͊͒Ί͍Σ ˹Φ ́ ͔͙͡;ͦ͟Σ 

ˢΦ ˿ ͋ͪͯΊ͍͊Σ ˸Φ ˿ ͋ͪͯΊ͍, ˢΦ ̉ ͙;ͯ͟  ͭ͊ ͤ͜ΦύΣ ˤ͔͙͚͟͜͡ ˣ͙ͪͭ͊ͤ͜͝ ό˸Φ ˴ ͔͊͋͊ͤͼΈΣ 

˸Φ ˸ ͔ͤͤ͊͜͜͡Σ ˱Φ ̆ ͦͦ͒͡ ͭ͊ ͤ͜ΦύΣ ˴͊ͤ͊͒͜ ό̑Φ ˥ ͦͼͯ͡Ύ͟Σ ̒Φ ˴ ͯ͡Έ;͙ͼΈ͊͟ ͭ͊ ͤ͜Φύ ͭ͊ ͤ͜΄͙ͻ 

ͪ͊ͤ͊͟͝ͻ ͍ͫͭͯ͜ ό˻Φ x ͦ;͍͊ͪͦ͊ ό˽ͦ͡Έ΅͊ύΣ ˤΦ ʕ ͙ͦ͟͡ όˢ͍ͫͭͪ͜ΎΣ ˹͔ͣ͜;;͙ͤ͊ύΣ 

˻Φ ˭ ͦͦͭ͊ͪ͡Έ͍ͦ͊ ό˱ͪ͊͘͝͡ΈύΣ ˿Φ ˴ ͙͙ͪ;͔ͤͦ͟ όˢ͍ͫͭͪ͊͜͡ΎύΣ ˶Φ ˴ ͦͦͪͤ͊͟͜ ό˱ͫͨ͊ͤ͜ΎύΣ 

ˢΦ ˿ ͎͍͊͊͊ͦ͊͟͡ ό˱ͭ͊͜͡ΎΣ ˱ͫͨ͊ͤ͜ΎΣ ˽͎ͦͪͭͯ͊͜͡ΎύΣ ˤΦ ˿ ͙͍ͭͪ͗͊ͦͫ͟͡Έ͊͟ ό͔̉ͫΈ͊͟ 

˾͔ͫͨͯ͋͊͜͟͡ύΣ ˶Φ ̉ ͯͻͤͦ ό˹͔ͣ͜;;͙ͤ͊ύ ͭ͊ ͤ͜ΦύΦ  

˾͊ͦͣ͘ ͘͜ ͙ͭͣΣ ͍ͦͫͭ͊͜ ͍͙ͦ͋͒͊ͪͦ͊ͤͻ ͔͚͒ͭ͜ ͭ͊ ͣͦͦ͒͜͡ ͘͜ ͙͍͙͙ͦͫͦ͋ͣ͡ ͍ͦͫͭ͜-

͙ͤͣ͜ ͔͙ͨͦͭͪ͋͊ͣ ͔ͤ ͚ͤ͊͘΄͊͡ ͒ͦͫͭ͊ͭͤΈ͎ͦͦ ͍͙͍͔ͫͭͤͤ͜͡Ύ ͯ ͍ͭ͜;͙ͤ͘Ύͤͦͣͯ ͍ͤ͊ͯͦͦ͟-

ͣͯ ͙͒ͫͯͪͫ͟͜Σ ΅ͦ ͚ ͍͙ͯͣͦͦ͘͡ ͍͙ͤ͊͘;͔ͤͤΎ ͔͙ͣͭ ͒͊ͤͦ͝ ͍ͤ͊ͯͦͦ͟͝ ͍͙ͪͦ͒͘͜͟Φ  

˸͔ͭ͊ ͫͭ͊ͭͭ͜ ς ͫͻ͔͙͍͙͊ͪ͊ͭͪͯ͊ͭ͘͟ ͤ͊ͨͪΎ͙ͣ ͭ͊ ͺ͙ͦͪͣ ͍͙ͻ͍ͦͤͦ͝ ͙ͪͦ͋ͦͭ ͘ 

͍ͦ͋͒͊ͪͦ͊ͤͦΌ ͯ;͍ͤͫ͜Έͦ͟Ό ͣͦͦ͒͒͡Ό ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣ ͍ 

͊͊͒͊͘͟͡ͻ ͎͊͊͘͡Έͤͦ͝ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ ͍ ˿̊ˢΦ 

˸͔͙ͭͦ͒ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ ˨͡Ύ ͔ͪ͊͊͘͜͡ͼ͜͝ ͔͙ͣͭ ͍͙͊ͭͦͪ͊ͣ ͍͙͙ͦͪͫͭ͊ͤͦ͟ 

ͭ͊͟͜ ͔͙ͣͭͦ͒ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΥ ͔͔͙ͭͦͪͭ;ͤ͜ ς ͎͊͊͘͡Έ͍ͤͦͤ͊ͯͦ͟͜ ό͊ͤ͊͘͜͡Σ ͙͔ͫͤͭ͘Σ 

͍ͨͦͪͤ͜ΎͤͤΎΣ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎΣ ͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͜Ύύ ͭ͊ ͔ͦͤͪͭͤͦ͟͟ ͍ͤ͊ͯͦ͟͜ ό͔ͣͭͦ͒ 

͔͎ͭͪͣͤͦͦ͜͜͡;͎ͤͦͦ ͊ͤ͊ͯ͘͜͡Σ ͊͘ ͎͒ͦͨͦͣͦͦΌ Ύ͎ͦͦ͟ ͙ͪͦͪͭͦ͘͟ ͫͯͭͤͫͭ͜Έ ͟͡Ό;͍͙ͦͻ 

ͨͦͤΎͭΈ ͒͊ͤͦ͝ ͍ͤ͊ͯͦͦ͟͝ ͍͙ͪͦ͒͘͜͟Τ ͔ͣͭͦ͒ ͫͭͪͯͭͯͪͤͦ͟-͎ͦ͜͡;͎ͤͦͦ ͊ͤ͊ͯ͘͜͡Σ 

ͫͨͪΎ͍͙͚ͣͦ͊ͤ ͤ͊ ͍͙Ύ͍͔ͤͤ͡Ύ ͍ͣͫͭͦͦ͘͜-ͨͪͦͼ͔ͫͯ͊͡Έ͙ͤͻ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ 

͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍͙ͻ͍ͦͤͦ͝ ͙ͪͦ͋ͦͭ ͘ ͍͙͙ͦ͋͒͊ͪͦ͊ͤͣ ͯ;ͤΎ͙ͣ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ 

͔͙ͨͦͭͪ͋͊ͣ ͍ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻ ΄ͦ͊͟͡ͻ ˿̊ˢύΦ 

ˤ͙͊͟͡ ͒ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˹͔͔͔͊ͨͪ͘;͙ͤͣ Ί ͺ͊ͭ͟Σ ΅ͦ ͍ ͫͯ;͙͊ͫͤͻ 

͍ͯͣͦ͊ͻ ;͔͔ͪ͘ ͎͊͊͘͡Έ͔ͤ ͎ͨͦͪ͜΄͔ͤͤΎ ͫͭ͊ͤͯ ͍͒ͦͪͦ͘ΩΎ ͎ͪͦͣ͊͒Ύͤ ͋͘͜͡Έ΄ͯΊͭΈͫΎ 

͟͜͡Έͫͭ͟͜Έ ͍͙ͦ͋͒͊ͪͦ͊ͤͻ ͔͚͒ͭ͜ ͭ͊ ͣͦͦ͒͜͡ ͘ ͔͔͙͙ͦ͋ͣ͗ͤͣ ͙͍ͣͦ͗ͦͫͭ͡Ύ͙ͣΣ 

͔ͦͪͣ͊͘͟Υ ͙͔͒ͫͫ͟͜͡ΊΌΣ ͨͦͪͯ΄͔ͤͤΎ͙ͣ ͦͪͯ͘ ;͙ ͫͯ͡ͻͯΣ ͔͙͍ͦ͋ͫͫͤͦ-

ͦͣͨͯ͟ ͡Έ͙͍͙͙ͫͤͣ ͙ͪͦ͊͒͊ͣ͘͡Σ ͔͙͙ͫͤͫͦͪͤͣ ͙ͪͦ͊͒͊ͣ͘͡Σ ͙͊ͯͭͣͦͣ͘Σ ͙ͫͤ͒ͪͦͣͦͣ 

ˢ͔͎͔ͫͨͪͪ͊Σ ͙ͫͤ͒ͪͦͣͦͣ ͔́ͯͪͭͭ͊Σ ͙ͫͤ͒ͪͦͣͦͣ ͔͒ͺ͜ͼ͙ͭͯ ͍͎͙ͯ͊κ͎͔͙͍ͨͪ͊ͭͤͦͫͭ͜͟͜ 



˜̆̅́̄ ̨̨̘̏̄̎ ̎́̔̋̉ȡ ̨̠̓̆̏̑ȟ ̨̨̠̒̓̏̑ȟ ̨̨̨̗̎̎̏̃́̊̎ ̨̖̩̓̆̎̏̌̏̄ȟ ςπρ9ȟ Ο 6 (90) 

5 

ͭͦ΅ͦ όNational Education AssociationΣ нллсύΦ ̂ ͍͙͔͙ͪͦͤͤ͘ͻ ͎͍͙͊ͤͦͣͦͤ͡ͻ 

ͪ͊ͤ͊͟͝ͻΣ ͔ͦͪͣ͊͘͟ ˿̊ˢΣ ͤ͊ ͨͦͤ͊͘;͔ͤͤΎ ͼ͜Ί͝ ͔͎͊ͭͦͪ͟͜͝ ͔͚͒ͭ͜ ͍͙͍͗͊ΊͭΈͫΎ 

͔ͫͨͼ͊͜͡Έ͙͚ͤ ͔ͭͪͣͤ͜ ς ζ͍͒͜;͜ ͍͙ͤΎ͍ͭͦ͟͜η όζtwice exceptionalη ͊͋ͦ ζнeηύΦ 

˨͍͜;͜ ͍͙ͤΎ͍ͭͦ͟͜ ͯ;ͤ͜Σ ͎͒ͤͦ͘͜ ͘ ͍͙ͤ͊͘;͔ͤͤΎͣΣ ͙ͨͦ͒͊ͤͣ ˨͔͔ͨ͊ͪͭ͊ͣͤͭͦͣ 

͍͙ͦͫͭ͜ ΄ͭ͊ͭͯ ˴ͦͦͪ͊͒ͦ͡Σ ͼ͔Υ 

мύ ͯ;ͤ͜Σ Ύ͟͜ Ί ͍͙͙ͦ͋͒͊ͪͦ͊ͤͣκ͍͙͙͙ͭ͊͊ͤͦͭͣ͡ ͍ ͙ͭ͊͟ͻ ͫͺ͔ͪ͊ͻΥ 

¶ ͎͊͊͘͡Έͤ͊ ;͙ ͔ͫͨͼ͙ͺ͜;ͤ͊ ͔͔ͤͭͭͯ͊͜͟͡͡Έͤ͊ ͍ͦ͋͒͊ͪͦ͊ͤͫͭ͜ΈΤ 

¶ ͔ͫͨͼ͙ͺ͜;ͤ͜ ͔͊͊͒ͣ͟͜;ͤ͜ ͒͋ͤͦͫͭ͘͜͜Τ 

¶ ͍ͭͦͪ;͔ ͭ͊ ͙͍͔ͨͪͦ͒ͯͭͤ͟ ͙͔ͣͫͤͤ͡ΎΤ 

¶ ͔͒ͪͫ͜͡Έ͟͜ ͒͋ͤͦͫͭ͘͜͜Τ 

¶ ͍ͦ͋ͪ͊ͦͭͦͪ͘;͔Σ ͔ͭ͊ͭͪ͊͡Έ͔ͤ ;͙ ͙ͣͯ͘;͔ͤ ͙͔ͣͫͭͼ͍ͭͦΣ ͙ͨͫͻͦͣͦͭͦͪͤ͜ 

͒͋ͤͦͫͭ͘͜͜Τ 

͜ ͪ͊ͦͣ͘ ͘͜ ͼ͙ͣ  

нύ ͣ͊ΌͭΈ ͔͍ͨͤ͜ ͨͦͪͯ΄͔ͤͤΎΣ ͍͙ͤ͊͘;͔ͤͤ͜ ͊͘ ͺ͔͔͒ͪ͊͡Έ͙͙ͤͣκ΄͍͙͙ͭ͊ͭͦͣ 

͙͔ͪͭͪ͟͜Ύ͙ͣΣ ͤ͊ ͍ͨ͒ͫͭ͊͜͜ Ύ͙͟ͻ ͯ;ͤ͜ ͨ͒͜͡Ύ͎͊ΌͭΈ ͍ͤ͊;͊ͤͤΌ ͊͘ ˱͙͍ͤ͒͒ͯ͊͜͡Έ͙ͤͣ 

͍ͦͫͭͤͣ͜͜ ͨ͊ͤͦͣ͡ όIndividual Education Plan ς IEPύ ;͙ ˽͊ͤͦͣ͡ рлпΣ ͔ͦͪͣ͊͘͟Υ 

¶ ͔ͫͨͼ͙ͺ͜;ͤ͜ ͔͙ͨͪͦ͋ͣ͡ ͘ ͍ͤ͊;͊ͤͤΎͣΤ 

¶ ͤ͊͘;ͤ͜ ͔ͣͦͼ͚ͤ͜͜ ͨͦͪͯ΄͔ͤͤΎΣ ΅ͦ ͣͦ͗ͯͭΈ ͙͋ͯͭ ͔͙͒ͤͭ͜ͺ͍ͦ͊ͤ͜͟͜Τ 

¶ ͺ͙͘͜;ͤ͜ ͍͙͊͒Τ 

¶ ͔ͫͤͫͦͪͤ͜ ͍͒͜ͻ͙͔ͤͤ͡ΎΤ 

¶ ͙͊ͯͭͣ͘Τ 

¶ ͙ͫͤ͒ͪͦͣ ͔͒ͺ͜ͼ͙ͭͯ ͍͎͙ͯ͊κ͎͔͙͍ͨͪ͊ͭͤͦͫͭ͜͟͜ (Colorado Department of 

Education, 2015). 

̂ ͍ͫͦΌ ;͔͎ͪͯΣ ͔͙͊ͣͪ͊ͤͫ͟Έ͟͜ ͙͙͒ͦͫ͒ͤ͜͟͡ (Besnoy et al., 2015) 

͍͙͔ͦͪͣ͟͡ΌΌͭΈ ͙ͭͪ ͙͙ͭͨ ͍͒͜;͜ ͍͙ͤΎ͍͙ͭͦ͟ͻ ͯ;͍ͤ͜Σ Ύ͟͜ ͍ͤ͊;͊ΌͭΈͫΎ ͍ ͊͊͒͊͘͟͡ͻ 

͎͊͊͘͡Έͤͦ͝ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ ˿̊ˢΥ 

мύ ͯ;ͤ͜Σ ͔͙͒ͤͭ͜ͺ͍ͦ͊ͤ͜͟͜ Ύ͟ ͍ͦ͋͒͊ͪͦ͊ͤ͜Σ Ύ͟͜ ͣ͊ΌͭΈ ͔ͤͤ͊͘;ͤ͜ ͨͦͪͯ΄͔ͤͤΎ 

͙ͨͫͻͦͺ͙͘͜;͎ͤͦͦ ͍͙ͪͦͭͯ͘͟ ό͍͙͊͘͘;͚͊ ͔ͤͨͦͣͭͤ͜͜ύΤ 

нύ ͯ;ͤ͜Σ ͔͙͒ͤͭ͜ͺ͍ͦ͊ͤ͜͟͜ Ύ͟ ͭ͊͟͜Σ ΅ͦ ͣ͊ΌͭΈ ͙͍ͦͫͦ͋͜͡ ͔͙ͨͦͭͪ͋Σ ͔͊͡ ͔ͤ 

͔͙͒ͤͭ͜ͺ͍ͦ͊ͤ͜͟͜ Ύ͟ ͍ͦ͋͒͊ͪͦ͊ͤ͜Τ 

оύ ͯ;ͤ͜Σ Ύ͟͜ ͔ͤ ͔͙͒ͤͭ͜ͺ͍ͦ͊ͤ͜͟͜ ͤ͜ Ύ͟ ͍ͦ͋͒͊ͪͦ͊ͤ͜Σ ͤ͜ Ύ͟ ͭ͊͟͜Σ ΅ͦ ͣ͊ΌͭΈ 

͙͍ͦͫͦ͋͜͡ ͔͙ͨͦͭͪ͋Φ 

˽͔ͪ΄͙͚ ͙ͭͨ ͯ;͍ͤ͜ ͔͒ͣͦͤͫͭͪͯΊ ͍͙ͫͦ͟͜ ͙͙ͨͦ͊ͤ͘͟͟ IQ ͊͋ͦ ͍͙ͫͦ͟͜ ͍ͤ͊;͊͡Έͤ͜ 

͒ͦͫΎ͎͔ͤͤͤΎΦ ́͊͟͜ ͙͒ͭ͜ ͣͦ͗ͯͭΈ ͙ͣ͊ͭ ͔͒ͦ͋ͪ ͍͙͔͔ͪͦͤͤ͘ ͔ͯͫͤ ͍͔ͣͦͤͤ͡ΎΣ ͔͊͡ 

͎͙͚ͨͦ͊ͤ ͨͦ;͔ͪ͟ ;͙ ͔͙ͨͪͦ͋ͣ͡ ͘ ͙ͨͫΈͣͦͣΣ ͍͙ͦͤ ;͊ͫͭͦ ͔͎͍͒ͦͪ͊ͤͦ͊ͤ͘͘͜͜Φ ͔͔̉ͪ͘ 

͔ͭΣ ΅ͦ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͯ;͍ͤ͜ ͔ͤ ͔͋ͪͯͭΈͫΎ ͒ͦ ͍͎͙ͯ͊Σ ͝ͻ ͒͋ͤͦͫͭ͘͜͜ ͔ͤ ͣͦ͗ͯͭΈ 

͍͙͍͙ͪͦ͊ͭͫ͘Ύ ͍ͨͦͤͦΌ ͣͪͦ͜ΌΦ ̂;ͤ͜Σ Ύ͙͟ͻ ͍͙͙ͤ͊͘͡ ͙͙ͭ͊ͣ͟Σ ΅ͦ ͣ͊ΌͭΈ ͙͍ͦͫͦ͋͜͡ 

͔͙ͨͦͭͪ͋Σ ͔͊͡ ͔ͤ ͔͙͒ͤͭ͜ͺ͍͙ͯ͊͜͟͡ Ύ͟ ͍͙ͦ͋͒͊ͪͦ͊ͤͻΣ ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΌͭΈͫΎ ͙͡΄͔ ͙ͭͣΣ 
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͒ͦ ;͎ͦͦ ͍͙ͦͤ ͔ͤ ͒͊ͭͤ͘͜Σ ΅ͦ ͙͍͙ͨͪͦ͒ͭ͘Έ ͙͡΄͔ ͒ͦ ͎ͨͦͪ͜΄͔ͤͤΎ ͙ͫͭͯ͊ͼ͜͝Φ ́͊͟͜ ͯ;ͤ͜ 

ͣ͊ΌͭΈΣ Ύ͟ ͍͙ͨͪ͊ͦ͡Σ ͙ͤ͘Έ͟͜ ͙͙ͨͦ͊ͤ͘͟͟ ͯͫͨ͜΄ͤͦͫͭ͜Φ ͔͔̉ͪ͘ ͔ͭΣ ΅ͦ ͯ;ͤ͜ ͦͤ͊͘;͔͎ͤͦͦ 

͙ͭͨͯ ͔ͤ ͙ͦͭͪͣͯΌͭΈ ͍͍͙͒ͨͦ͒ͤ͜͜ͻ ͎ͨͦͫͯ͡Σ ͝ͻ ͒͋ͤͦͫͭ͘͜͜ ͔ͤ͒ͦͦͼͤ͜ΌΌͭΈͫΎ ͜ ͔ͤ 

͍͙͍ͪͦ͊͘ΌͭΈͫΎ όTrail, 2011). ʕ  ͯ;͍ͤ͜ ͔ͭͪͭΈ͎ͦͦ ͙ͭͨͯ ͍ͦ͋͒͊ͪͦ͊ͤͫͭ͜Έ ͭ͊ ͨͦͪͯ΄͔ͤͤΎ 

ͣ͊ͫͯ͟ΌͭΈ ͔ͦ͒ͤ ͎ͦ͒ͤͦͦΦ ˾͍͔ͤ͜Έ ͍ͤ͊;͊͡Έ͙ͤͻ ͒ͦͫΎ͎͔ͤͤΈ Ί ͔͔ͫͪ͒ͤͣ͜ ͊͋ͦ ͙ͤ͗;͙ͣ 

͊͘ ͔͔͚ͫͪ͒ͤ͜Φ ˣ͜͡Έ΄ͫͭ͜Έ ͯ;͙͔͍ͭ͜͡ ͔ͤ ͨͦͣ͜;͊Ί ͍͙͙ͫͦ͟ͻ ͔͚͒͋ͤͦͫͭ͘͜ ͙ͭ͊͟ͻ ͯ;͍ͤ͜Σ 

ͦͫ͟͜͡Έ͙͟ ͍͙ͦͤ ͨͪͦͫͭͦ ͔ͦͣͨͤͫͯ͟ΌͭΈͫΎ ͔͍͙͙ͨͤͣ ͨͦͪͯ΄͔ͤͤΎ͙ͣ ͙ͨͫͻͦͺ͙͘͜;͎ͤͦͦ 

͍͙ͪͦͭͯ͘͟.  

˻͔ͭ͗Σ ͔ͣͦ͗ͣͦ ͍͙ͦͤͫͭ͊ͭͯ͊ͭ͟Σ ΅ͦ ͍͒͜;͜ ͍͙ͤΎ͍ͭͦ͟͜ ς ͼ͔ ͍ͦ͋͒͊ͪͦ͊ͤ͜ ͯ;ͤ͜ 

͘ ͔͔͙͙ͦ͋ͣ͗ͤͣ ͙͍ͣͦ͗ͦͫͭ͡Ύ͙ͣκ͙͍͙͙ͦͫͦ͋ͣ͡ ͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣΦ ˿͔͊ͣ 

;͔͔ͪ͘ ͍ͫͦΌ ͍͚ͨͦ͒ͤͯ͜ ͍͙ͤΎ͍ͭͦͫͭ͟͜Έ ͍ͦ͋͒͊ͪͦ͊ͤ͜ ͯ;ͤ͜ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ 

͔͙ͨͦͭͪ͋͊ͣ ͤ͊͘ͻͦ͒ΎͭΈͫΎ ͍ ͦͤ͘͜ ͙͙ͪͯ͘͟Σ ͦͫ͟͜͡Έ͙͟ ͝ͻ ͍ͦͫͭͤ͜͜ ;͙ ͫͦͼ͊͜͡Έͤͦ-

͔ͣͦͼ͚ͤ͜͜ ͔͙ͨͦͭͪ͋ ͣͦ͗ͯͭΈ ͍ͫͦΊ;͊ͫͤͦ ͔ͤ ͙͋ͯͭ ͍͙ͤ͊͘;͔ͤ͜ ͚Σ ͍͒ͭ͊͜͟Σ ͔ͤ 

͍͔͊͒ͦͦͤ͘͜͡Φ ͔̇ ͍͍͒͋ͯ͊͜ΊͭΈͫΎΣ ͔͔ͤ͊ͫ͊ͣͨͪ͒Σ ;͔͔ͪ͘ ͚ͭͦ ͺ͊ͭ͟Σ ΅ͦ ͔͍ͨͤ͜ 

ͨͦͪͯ΄͔ͤͤΎ ͣͦ͗ͯͭΈ ͍ͨͦ͒͊͡Ύ͙ͭ ͨͪͦΎ͍͙ ͍ͦ͋͒͊ͪͦ͊ͤͦͫͭ͜ ͊͋ͦΣ ͍͙ͤ͊ͨ͊͟Σ 

͍ͦ͋͒͊ͪͦ͊ͤͫͭ͜Έ ͔ͣͦ͗ ͍͙ͣ͊ͫͯ͊ͭ͟ ͔͍ͨͤ͜ ͔͙ͨͪͦ͋ͣ͡Φ ̒͟ ͔ͪͯ͘͡Έͭ͊ͭΣ ͯ;ͤ͜ ͣ͊ΌͭΈ 

͙ͤ͘Έ͟͜ ͍ͤ͊;͊͡Έͤ͜ ͒ͦͫΎ͎͔ͤͤͤΎΣ ͊ ͝ͻ ͯ;͙͔ͭ͜͡ ͍͍͊͗͊ΌͭΈΣ ΅ͦ ͍͙ͦͤ ͔ͤ 

͙ͨͪ͊͒͊͟͡ΌͭΈ ͙ͯͫ͘͡Έ ;͙ ͔ͤ ͼ͍͊͜͟͡ΎͭΈͫΎ ͍ͤ͊;͊͡ΈͤͦΌ ͒͜Ύ͡Έͤͫͭ͜ΌΦ ˤ͔͙͊͟͡ 

͟͜͡Έͫͭ͟͜Έ ͍͒͜;͜ ͍͙ͤΎ͍͙ͭͦ͟ͻ ͯ;͍ͤ͜ ͔ͤ ͣ͊ΌͭΈ ͎͙ͣͦ͘ ͙͙ͪͦͪͭ͘͟ ͍͙͚͊ͫͤ͡ 

͔ͨͦͭͤͼ͊͜͡ ͯ ͍ͨͦͤͦͣͯ ͦ͋ͫΎ͘͜Σ ΅ͦ ͍͙͙͊͟͟͡Ί ͺͪͯͫͭͪ͊ͼ͜ΌΣ Ύ͊͟Σ ͯ ͍ͫͦΌ ;͔͎ͪͯΣ 

͙͍͙ͨͪͦ͒ͭ͘Έ ͒ͦ ͍͔͍͙ͨͦ͒ͤͦ͜͟ͻ ͭ͊ ͫͦͼ͊͜͡Έͤͦ-͔ͣͦͼ͚͙ͤ͜ͻ ͨͦͪͯ΄͔ͤΈΦ  

̂ ͼΈͦͣͯ ͔ͦͤͭͫͭ͟͟͜ ͍͙ͤ͊͒͘;͚͊ͤͦ ͍͙͍͙͊͗ͣ͡ Ί ͍͙Ύ͍͔ͤͤ͡Ύ ͍͒͜;͜ 

͍͙ͤΎ͍͙ͭͦ͟ͻ ͯ;͍ͤ͜ ͭ͊ ͤ͊͒͊ͤͤΎ ͣ͝ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙͙ͨ͒ͭͪͣ͜͟Φ ˶͔͒ͪͦͣ͜ ͯ 

ͪ͊ͤͤΈͦͣͯ ͍͙Ύ͍͔ͤͤ͜͡ ͭ͊ ͤ͊͒͊ͤͤ͜ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙͙ͨ͒ͭͪͣ͜͟ ͍͒͜;͜ ͍͙ͤΎ͍͙ͭͦͣ͟ 

ͯ;ͤΎͣ Ί ˿̊ˢΣ ͔͒ ͤ͊ ͺ͔͔͒ͪ͊͡Έͤͦͣͯ ͍ͪͤ͜͜ ͍͙ͤ͊ͤͦ͘ ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ ͼ͙ͻ ͊͘ͻ͍ͦ͒͜Φ 

˿͒͜͡ ͎͙͙ͤ͊ͦͦͫͭ͡Σ ΅ͦΣ ͍͊͗͊͘Ό;͙ ͤ͊ ͔͒ͼ͔͍͙͚ͤͭͪ͊ͦ͊ͤ͘͜͡ ͻ͔͊ͪ͊ͭͪ͟ ͍ͦͫͭͤ͜Έͦ͝ 

͙͔͙ͫͫͭͣΣ ͍͒ͣͤͤͦͫͭ͜͜͜ ͍ ͤ͊͒͊ͤͤ͜ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙͙ͨ͒ͭͪͣ͜͟ ͍͒͜;͜ ͍͙ͤΎ͍͙ͭͦͣ͟ 

ͯ;ͤΎͣ ͍ ͍ͯͣͦ͊ͻ ͍͊͊͒͘͟͜͡ ͎͊͊͘͡Έͤͦ͝ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ ͍ ͔ͣ͗͊ͻ ΄͍ͭ͊ͭ͜ Ί 

͙͙ͫͭͦͭͤͣ͜Σ ͭͦͣͯ ͙ͣ ͙͙ͨͪ͒ͣͦ͜͡ ͍͎ͯ͊ͯ ͔ͤ ͫͭ͜͡Έ͙͟ ͍ͨͦͪͤ͜ΎͤͤΌ ͔͔͚ͣͦ͒͡ 

ͤ͊͒͊ͤͤΎ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙͙ͨ͒ͭͪͣ͜͟ ͍ ͙ͪͤ͘͜ͻ ΄ͭ͊ͭ͊ͻΣ ͫ͟͜͡Έ͙͟ ͙͙͍͙ͨͦͭͤͣ͘ 

͒ͦ͋ͯͭ͊ͣ͘͟ ͔͙͊ͣͪ͊ͤͫ͟Έ͎ͦͦ͟ ͍͒ͦͫ͒ͯ͜Σ ΅ͦ ͣͦ͗ͯͭΈ ͙͋ͯͭ ͙͙͙ͦͪͫͤͣ͟ ͒͡Ύ 

͍ͭ͜;͙ͤ͘Ύͤͦ͝ ͍ͦͫͭͤ͜Έͦ͝ ͙͔͙ͫͫͭͣΦ 

̂ ͼΈͦͣͯ ͔ͦͤͭͫͭ͟͟͜ ͍͍͊͗͊Ίͣͦ ͊͘ ͒ͦͼ͜͡Έ͔ͤ ͍͒ͤ͊͘͜;͙͙ͭΣ ΅ͦ ͍ 

͔͙͊ͣͪ͊ͤͫ͟Έ͙͟ͻ ΄ͦ͊͟͡ͻ ͍͙͒͜͡ΎΌͭΈ ͍ ͔ͦͪͣ͟͜ ͔͎͊ͭͦͪ͟͜͝ ͍͒͜;͜ ͍͙ͤΎ͍͙ͭͦ͟ͻ 

ͯ;͍ͤ͜ ͜ ͍͙ͦ͋͒͊ͪͦ͊ͤͻ ͯ;͍ͤ͜ ͘͜ ͙ͤ͘Έ͙ͣ͟ ͍͔ͪͤͣ͜ ͯͫͨ͜΄ͤͦͫͭ͜ ͔͋͘ ͙͍͙ͦͫͦ͋͡ͻ 

͍ͦͫͭͤ͜͜ͻ ͔ͨͦͭͪ͋Φ ˹͔͍͊͗͊͘Ό;͙ ͤ͊ ͚ͭͦ ͺ͊ͭ͟Σ ΅ͦ ͍͔͍ͨͦ͒ͤͦ͜͟͜ ͨͪͦΎ͍͙ ͭ͊ 

͔ͪͯ͘͡Έ͙ͭ͊ͭ ͤ͊;͊͡Έ͙ͤͻ ͒ͦͫΎ͎͔ͤͤΈ ͙ͭ͊͟ͻ ͯ;͍ͤ͜ Ί ͍͙͙ͦ͒ͤ͊ͦͣ͟Σ ͝ͻ ͙ͨͪ;͙͙ͤ Ί 

͊͋ͫͦ͡Όͭͤͦ ͙͙ͪͤͣ͘͜Σ ͊ ͭͦͣͯ ͔ͨͦͭͪ͋ͯΌͭΈ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͙ͪͤ͘͜ͻ ͨ͒͜ͻ͍ͦ͒͜ ͍ 
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͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍͙ͻ͍ͦͤͦ͝ ͙ͪͦ͋ͦͭ όwŜƛǎ ϧ wǳōŀƴΣ нллрύΦ ˹͚͊;͊ͫͭ͜΄͔ ͍ 

͔͙͊ͣͪ͊ͤͫ͟Έ͙͟ͻ ͊͊͒͊͘͟͡ͻ ͎͊͊͘͡Έͤͦ͝ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ ͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈ 

͔͙͚ͦͣͨͫͤ͟͟͡ ͨ͒͜ͻ͒͜ ͒ͦ ͔͙͒ͤͭ͜ͺ͊͜͟ͼ͜͝ ͍͒͜;͜ ͍͙ͤΎ͍͙ͭͦ͟ͻ ͯ;͍ͤ͜Σ Ύ͙͚͟ 

ͦͻͦͨ͡ΌΊ ͙ͨͫͻ͔͙ͦͣͭͪ;ͤ͜ ͔͙ͣͭͦ͒ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΣ ͦͼͤͯ͜͟ ͍͔͙ͨͦ͒ͤ͜͟Σ 

͍͙͍;͔ͤͤΎ ͨͦͪͭͺͦͦ͜͡ ͯ;ͤΎ ͭ͊ ͔͙͋ͫ͒͜Φ 

˽͒͜ ;͊ͫ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍͙ͻ͍ͦͤͦ͝ ͙ͪͦ͋ͦͭ ͘ ͍͙͙ͦ͋͒͊ͪͦ͊ͤͣ ͯ;ͤΎ͙ͣ ͘ 

͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣ ͍ ΄ͦ͊͟͡ͻ ˿̊ˢ ͤ͊͘;ͤ͊ ͍͎ͯ͊͊ ͙ͨͪ͒͜͡ΎΊͭΈͫΎ 

͍͔͊͒ͦͦͤͤ͘͡Ό ͝ͻ ͫͦͼ͊͜͡Έͤͦ-͔ͣͦͼ͚͙ͤ͜ͻ ͔ͨͦͭͪ͋Φ ˹͔͔͔͊ͨͪ͘;͙ͤͣ Ί ͺ͊ͭ͟Σ ΅ͦ 

͍͒͜;͜ ͍͙ͤΎ͍ͭͦ͟͜ ͯ;ͤ͜ Ί ͋͜͡Έ΄ ͫͻ͙͡Έ͙͙ͤͣ ͒ͦ ͙͊ͫͤͻͪͦͤͤͦͫͭ͜ ͍ ͫͦͼ͊͜͡Έͤͦ-

͔ͣͦͼ͚ͤͦͣͯ͜ ͍͙͍ͪͦͭͦ͘͟͜Σ ͤ͗͜ ͝ͻͤ͜ ͔͍͙͍ͤͪͦͭͨͦ͜ ͙ͦ͒ͤͦͭ͜͟͡Φ ́͊͟Σ ͍͒͜;͜ ͍͙ͤΎ͍ͭͦ͟͜ 

ͯ;ͤ͜ ͔͒ͦ͋ͪ ͍ͯͫ͒ͦͣ͜͡ΌΌͭΈ ͍ͫͦ͝ ͙ͫ͡Έͤ͜ ͭ͊ ͫ͊͋͟͜͡ ͙ͫͭͦͪͦͤΣ ͍͙ͦͤ ͔͒ͣͦͤͫͭͪͯΌͭΈ 

͍͙ͨ͒͜΅͔͙͚ͤ ͍͔ͪͤ͜Έ ͙͍ͭͪͦ͗ͤͦͫͭ͜Σ ͙ͤ͘Έͯ͟ ͫ͊ͣͦͦͼͤͯ͜͟ ΅ͦ͒ͦ ͔͊͊͒ͣ͟͜;͙ͤͻ 

͒ͦͫΎ͎͔ͤͤΈΣ ͙͔ͤ͗ͤͤ͘Ύ ͺͯͤ͟ͼͦͤ͊͜͡Έ͙ͤͻ ͙͍͔͚ͣͦ͗ͦͫͭ͡ ͯͤ͊ͫ͒ͦ͜͟͡ ͤ͊͘;͙ͤͻ 

͔͚ͪͦ͋͗ͤͦͫͭ͘͜ ͣ͗͜ ͝ͻ ͙ͫ͡Έ͙͙ͤͣ ͭ͊ ͙͙ͫ͊͋ͣ͟͡ ͙ͫͭͦͪͦͤ͊ͣ όwŜƛǎ Ŝǘ ŀƭΦΣ нлмпύΦ 

˭͔͔͊͋ͨ͘;͔ͤͤΎ ͫͦͼ͊͜͡Έͤͦ-͔ͣͦͼ͚͙ͤ͜ͻ ͔ͨͦͭͪ͋ ͍͒͜;͜ ͍͙ͤΎ͍͙ͭͦ͟ͻ ͯ;͍ͤ͜ 

͔͔ͨͪ͒͋͊;͊Ί ͍͔ͯͫ͒ͦͣͤͤ͜͡Ύ ͝ͻ ͍͙ͤΎ͍͙ͭͦ͟ͻ ͔͚͒͋ͤͦͫͭ͘͜ ͜ ͦ͒ͤͦ;͔͊ͫͤ 

͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͔ͤͦ͋ͻ͙͒ͤ͜ͻ ͙͒ͦͨͦͣ͗ͤ͜ͻ ͍͊ͫͦ͋͘͜Σ ͔͔͍͙ͭͪ͊ͨͭ;͙ͤͻ ͍ͭͪͯ;͊ͤΈ ͭ͊ 

͔ͫͨͼ͊͜͡Έ͙ͤͻ ͔͍ͣͭͦ͒͜ ͍͙ͻ͍ͦͤͦ͝ ͙ͪͦ͋ͦͭΦ  

˹͍͙͊͒͘;͚͊ͤͦ ͍͙͍͙͊͗ͣ͡ ͭ͊ͦ͗͟ Ί ͍͔ͫͭͦͪͤͤΎ ͔͔͋ͨ͘;͎ͤͦͦ ͭ͊ ͦͣ͟ͺ͎ͦͪͭͤͦͦ 

͍ͤ͊;͊͡Έ͎ͤͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊Σ ͯ ͔ͣ͗͊ͻ Ύ͎ͦͦ͟ ͚͒ͫͤ͘͜ΌΊͭΈͫΎ ͙ͨ͒ͭͪͣ͊͜͟ ͍͙ͪͦͭͯ͘͟ 

͔ͨͦͭͤͼ͊ͯ͜͡ ͍͙ͦ͋͒͊ͪͦ͊ͤͻ ͯ;͍ͤ͜ ͘͜ ͙͍͙͙ͦͫͦ͋ͣ͡ ͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣΦ 

ˢ͔͙ͣͪ͊ͤͫ͟Έ͟͜ ͙͙͒ͦͫ͒ͤ͜͟͡ ˶Φ x ͍ͦ͒ͤ͜͡Σ ˿Φ ˻ ͔ͣ͒͡ ͭ͊ ˨Φ ˽ ͔͔͔ͪͫ͡ ό.ŀƭŘǿƛƴ Ŝǘ ŀƭΦΣ 

нлмрύ ͍͙ͤ͊͘;͙͙͡ ͍ͦͫͤͦͤ͜ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟ ͔͔͋ͨ͘;͎ͤͦͦ ͭ͊ ͦͣ͟ͺ͎ͦͪͭͤͦͦ 

͍ͤ͊;͊͡Έ͎ͤͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ ͒͡Ύ ͍͒͜;͜ ͍͙ͤΎ͍͙ͭͦ͟ͻ ͔͚͒ͭ͜Σ ͔ͦͪͣ͊͘͟Υ 

¶ ͚ͫͨͦͤ͊͟͜ ͊ͭͣͦͫͺ͔ͪ͊ ͭ͊ ͔͔ͨͪ͒͋͊;͍ͯ͊ͤͫͭ͜ΈΣ ͍͙ͤ͊ͤͤ͘Ύ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͻ 

͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͜ ͍͎ͨͦ͊͊Τ 

¶ ͊ͦ͘ͻͦ;͔ͤͤΎ ͯ;͍ͤ͜ ͒ͦ ͍͙ͪͦͭͯ͘͟ ͝ͻͤΈ͎ͦͦ ͔ͨͦͭͤͼ͊ͯ͜͡ ;͔͔ͪ͘ ͔ͫͨͼ͊͜͡Έͤͦ 

͎͍ͦͪ͊ͤͦ͊ͤͯ͘͜ ͙ͫͭͣͯ͡Ό͍͊͡Έͤͯ ͒͜Ύ͡Έͤͫͭ͜ΈΣ ͯͪ͊ͻ͍ͯ͊ͤͤΎ ͨ͒͜ ;͊ͫ ͦͼͤ͜Ό͍͊ͤͤΎ 

͙ͫ͡Έ͙ͤͻ ͜ ͙ͫ͊͋͟͡ͻ ͫͭͦͪͤ͜ ͯ;ͤΎΣ ͍͔ͫͭͦͪͤͤΎ ͎ͤͯ;͙͟ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͎ͪͯͨ ͭͦ΅ͦΤ 

¶ ͍͙ͤ͊͘;͔ͤͤΎ ͯͫͨ͜΄ͤͦͫͭ͜ ͍ ͔ͣ͗͊ͻ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͎ͤͦͦ ͎͔ͨͪͦͪͫͯ ͯ;͍ͤ͜ ͜ 

͔ͣͦ͒͡Ό͍͊ͤͤΎ ͔͍ͦͣͨͤͫͯ͊͟͡Έ͙ͤͻ ͔͎͚ͫͭͪ͊ͭ͜ ͒͡Ύ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͝ͻ ͫͦͼ͊͜͡Έͤͦ-

͔ͣͦͼ͚͙ͤ͜ͻ ͔ͨͦͭͪ͋Τ 

¶ ͊͋ͦͪͦͤ͊͘ ζ͍ͤ͊͜΄͍ͯ͊ͤͤΎ Ύ͙͍ͪ͟͜͡ηΦ 

˽ͪͦ ͍͙͍͊͗ͫͭ͜͡Έ ͦͫͭ͊ͤͤΈͦ͝ ͘ ͍͙͔͔͙ͦͪͣͤ͟͡ͻ ͍ͯͣͦ ͯ ͍͔ͫͭͦͪͤͤ͜ 

͔͔͋ͨ͘;͎ͤͦͦ ͚ ͦͣ͟ͺ͎ͦͪͭͤͦͦ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ ͒͡Ύ ͍͒͜;͜ ͍͙ͤΎ͍͙ͭͦ͟ͻ 

͔͚͒ͭ͜ ͍ͫ͒͜;͙ͭΈ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ό{ŎƘǊƻŜŘŜǊ-5ŀǾƛǎΣ мфффύΣ ͯ Ύͦͣͯ͟ ͍͔͔͒ͦ͒ͤͦΣ ΅ͦ 

͔͔ͤͭͭͯ͊͜͟͡͡Έͤͦ ͍ͦ͋͒͊ͪͦ͊ͤ͜ ͯ;ͤ͜Σ Ύ͟͜ ͒ͫͭ͊͜ΌͭΈ ͍͒͜ ͍ͦ͒ͤͦͭ͜͟͜͡ ͭ͊͟͜ Ύ͙͙ͪ͟͡Σ Ύ͟ 

ζ͙͍͙͚ͤ͗ͦ͟͟ ;͔͍ͪΩΎ͟ηΣ ζ͋ͦͭ͊ͤ͜͟η ͭ͊ ͤ͜Φ ͍͙͊͘͘;͚͊ ͔ͤ ͙ͦͪͫͭͯ͟ΌͭΈͫΎ 
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ͨͦͨͯ͡Ύͪͤͫͭ͜Ό ͔͔ͫͪ͒ ͙͍ͦ͒ͤͦ͊ͫͤ͟͟͜͡Σ ͝ͻ ͣͦ͗ͯͭΈ ͔͍͙ͫͨͯ͊ͭͯ͊ͭ͟͡ ͭ͊ ͍͙͍͙ͫͯ͊ͭ 

͍͙ͤ͊͒͘;͚͊ͤͦ ͍͙ͫͦ͟͜ ͍͙͎͙ͣͦΦ ˽ͦ͒͋ͤͦ͜Ό Ί ͙ͫͭͯ͊ͼ͜Ύ ͜ ͘ ͯ;ͤΎ͙ͣ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ 

͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣΣ ͙ͦ͟͡ ͙͒ͭ͜ ͙ͦͭͪͣͯΌͭΈ ͍͙ͨͪͫ͘͜Έ͊͟ ζ͙͚ͭͯͨηΣ ζ͙͚͒ͯͪͤηΣ 

ζ͒ͦͭ͜͜ηΣ ΅ͦ ͭ͊ͦ͗͟ ͔ͤ ͙ͫͨͪΎΊ ͝ͻ ͫͦͼ͊͊͘͜͜͡ͼ͜͝Φ   

̂ ͼΈͦͣͯ ͔ͦͤͭͫͭ͟͟͜ ͼ͍͙͊ͣ͜͟ Ί ͙͚ͭ͊͟ ͔ͣͭͦ͒ ͔͔͔ͨͦͨͪ͒͗ͤͤΎ Ύ͍͙΅͊ 

ζͤ ͍͊͜΄͍ͯ͊ͤͤΎ Ύ͙͍ͪ͟͜͡ηΣ Ύ͟ ζ͔͍ͣͪͭ͜ ͍ͫͦ͊͡ηΦ ˭͔͊͋ͦͪͦͤͤ͜ ͍ͫͦ͊͡ ͙ͨ΄ͯͭΈͫΎ ͤ͊ 

͔͍͔͙ͤ͡;͙͟ͻ ͊ͪͯ͟΄͊ͻ ͔ͨ͊ͨͪͯ ͜ ͪͦͣ͘͜΅ͯΌͭΈͫΎ ͤ͊ ͒ͦ΄ͼ͜ ͎ͦͦͦ͡΄͔ͤΈΦ ̂;͙͔ͭ͜͡ 

ͣͦ͗ͯͭΈ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͔ͭͣͯ ͍ΩΎ͙ͤ͘ͼ͜ ͊͋ͦ ͍͙͊͒ͦ͟͡΅͊ ͒͡Ύ ͔͙͊͋ͦͪͦͤͤ͘ͻ  ͯ 

͊ͫ͟͜͡ ͍ͫ͜͡Φ ˭͊ ͍ͫ͒͜;͔ͤͤΎͣ ͔͙͊ͣͪ͊ͤͫ͟Έ͙͟ͻ ͔͎͎͍ͨ͒͊ͦ͜Σ ͙͚͒͊ͤ ͔ͣͭͦ͒ Ί 

͔ͺ͔͙͍͙ͭͤͣ͟Σ ͦͫ͟͜͡Έ͙͟ ͙ͫͨͪΎΊ ͍͔ͫͭͦͪͤͤΌ ͊ͭͣͦͫͺ͔͙ͪ ͍͊͘Ίͣͦͪͦͯͣͤͤ͘͜Ύ ͍ 

͊ͫͤͦͣͯ͟͡ ͔͔͍͙ͫͪ͒ͦ΅͜  όCŜǊƎǳǎƻƴΣ нлмрύΦ  

˽͍͔ͦͪͭ͊Ό;͙ͫΈ ͒ͦ ͙ͨͭ͊ͤͤΎ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͙ͫͨͪΎ͙͍͎ͭͦͦ͡ ͔͔͍͙ͫͪ͒ͦ΅͊ 

͒͡Ύ ͍ͤ͊;͊ͤͤΎ ͍͒͜;͜ ͍͙ͤΎ͍͙ͭͦ͟ͻ ͔͚͒ͭ͜Σ ͍͍͊͗͊Ίͣͦ ͊͘ ͒ͦͼ͜͡Έ͔ͤ ͎͙͙ͤ͊ͦͦͫͭ͡Σ 

΅ͦ Σ ͍͊͗͊͘Ό;͙ ͤ͊ ͪͤͦͣ͊ͤͭͤͫͭ͘͜͜͜Έ ͍ͦͫͭͤ͜͜ͻ ͔ͨͦͭͪ͋ ͭ͊ ͔͔ͦ͋ͣ͗ͤΈ ͍͙ͦ͋͒͊ͪͦ͊ͤͻ 

ͯ;͍ͤ͜Σ ͍͔ͫͭͦͪͤͤΎ Ί͙͎͒ͤͦͦ ͍͔ͯͤͪͫ͊͜͡Έ͎ͤͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ Ί ͔͙͍͙ͤͣͦ͗ͣ͡Φ ̒͟ 

͙ͨͪ͊͒͟͡Σ ͍͔͔ͤ͊͒ͣͦ ͍͙͎͙ͣͦ ͒ͦ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊Σ ͍͙ͤ͊͘;͔ͤ͜ 

͔͙͊ͣͪ͊ͤͫ͟Έ͙ͣ͟ ͯ;͔͙ͤͣ ˿Φ ˴ ͊ͯͺͣ͊ͤͦͣΣ ͫͺͦͪͣͯ͡Έ͍ͦ͊ͤ͜ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͙͍ͭͨ͜ 

͙͔ͣͫͤͤ͡ΎΣ ͙͙ͨͪͭ͊ͣ͊ͤͤͻ ͍͒͜;͜ ͍͙ͤΎ͍͙ͭͦͣ͟ ͯ;ͤΎͣΦ 

͙́͊͋͡ͼΎ м 

ˤ͙͎͙ͣͦ ͒ͦ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ ͒͡Ύ ͍͒͜;͜ ͍͙ͤΎ͍͙ͭͦ͟ͻ ͯ;͍ͤ͜ ͘͜ 

͙͙ͪͤͣ͘͜ ͙͙ͭͨ͊ͣ ͙͔ͣͫͤͤ͡Ύ όKaufman, 2018) 
̂;ͤ͜ ͘ ͙͊ͤ͊ͭ͜͡;͙ͤͣ ͙ͭͨͦͣ ͙͔ͣͫͤͤ͡Ύ ̂;ͤ͜ ͘ ͎ͦ͋͊͡͡Έ͙ͤͣ ͭ ͙ͨͦͣ ͙͔ͣͫͤͤ͡Ύ 

¶ ͍͔̒ͫͪ͊͟ ͍ͫͭͦ͜͡Τ 

¶ ͙́΄͊ ͒͡Ύ ͦͤ͟ͼ͔ͤͭͪ͊ͼ͜͝ ͍͎͙ͯ͊Τ 

¶ ͔͔́ͣͨͪ͊ͭͯͪ͊ ͍ ͚͊ͫͤ͟͜͡ ͣͤ͊ͭ͟͜͜ ͍͙΅͊ 

͊͘ ͔͔ͫͪ͒ͤΌΤ 

¶ ˭ͪͯ;ͤͦ ͙͙ͫ͒ͭ͜ ͚ͫͨͦͤͦ͟͜Τ 

¶ ˾͊ͤͦ ͡Ύ͎͊Ί ͙ͫͨ͊ͭΣ ͍ͪ͊ͤͼ͜ ͍ͦ͋ͦΩΎ͍ͦͦ͘͟ 

ͫͤ͒͊͜ΊΤ 

¶ ˶Ό͙͋ͭΈ ;͙͙ͭ͊ͭΤ 

¶ ˿͒ͯ͜͟͡Ί ͊͘ ;͊ͫͦͣΤ 

¶ ˻ͻ͚͙͚͊ͤ ͭ͊ ͔͒ͦ͋ͪ ͎͍͙͚ͦͪ͊ͤͦ͊ͤ͘͜Τ 

¶ ˨͙ͯͣ͟ ͍͙͍ͫͦ͡͡ΌΊ ͍ͨͦͫ͒ͦͤͦ͜͡ 

 

¶ ́ΈͣΎ͔ͤ ͍ͫͭͦ͜͡Τ 

¶ ͙́́͊ ͍͍͒ͦ͊͜͜͟͡ΊΣ ͔ͨͦͭͪ͋ͤ͜ ΄ͯͣ ͤ͊ 

͊͒ͤ͘Έͦͣͯ ͨ͊ͤ͜͡Τ 

¶ ͔͔́ͣͨͪ͊ͭͯͪ͊ ͍ ͚͊ͫͤ͟͜͡ ͣͤ͊ͭ͟͜͜ ͙ͤ͗;͊ 

͊͘ ͔͔ͫͪ͒ͤΌΤ 

¶ ˽͍͙͔ͦͤͤ ͪͯͻ͙͊ͭͫΎΤ 

¶ ˽ͤͦ͘͜ ͡Ύ͎͊Ί ͙ͫͨ͊ͭΣ ͍ͪ͊ͤͼ͜ ͔ͤ ͫͤ͒͊͜ΊΤ 

¶ ͙̉ͭ͊Ί ͭ͜͡Έ͙͟ ͔ͭΣ ΅ͦ Ί ͚ͤ͊͋͜͡Έ΄ 

ͼ͍͙͊ͣ͜͟Τ 

¶ ˹͔ ͫ͡ ͒ͯ͜͟Ί ͊͘ ;͊ͫͦͣΤ 

¶ ˹͔͎͍͙͚ͦͪ͊ͤͦ͊ͤ͘͜Σ ͔ͤ ͔ͣͦ͗ ͚͙ͤ͊ͭ͘ ͍ͫͦ͝ 

͔ͪ;͜Τ 

¶ ˽͍͙͔ͦͤͤ ͍͙͍͙ͦͤͯ͊ͭ͟ ͙ͨͪ͊ͭ͟;ͤ͜ ͒͜͝Σ 

͎͍ͦͪ͊ͤͦ͊ͤ͘͜͜ ͍ͨͦͫ͒ͦͤͦ͜͡ 

 

˻͔ͭ͗Σ ͍͔ͫͭͦͪͤͤΎ ͙ͫͨͪΎ͙͍͎ͭͦͦ͡ ͔͔͍͙ͫͪ͒ͦ΅͊ ͤ͊ ͍ͦͫͤͦ͜ ͔͔͙ͦͪͫͤ͟͡ͻ 

ͻ͔͙͙͊ͪ͊ͭͪͫͭ͟͟ ͍͒ͦͦ͘͡ΎΊ ͪ͊͟΅͔ ͍͊͒ͦͦ͘͡Έ͙͙ͤͭ ͫͦͼ͊͜͡Έͤͦ-͔ͣͦͼ͚ͤ͜͜ ͔͙ͨͦͭͪ͋ 

͍͒͜;͜ ͍͙ͤΎ͍͙ͭͦ͟ͻ ͯ;͍ͤ͜Φ 
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˿͒͜͡ ͍͙͙͊ͯ͊͗ͭ͘Σ ΅ͦ ͔ͺ͔͙͍ͭͤͫͭ͟͜Έ ͍͙ͻ͍ͦͤͦ͝ ͙ͪͦ͋ͦͭ ͘ ͍͙͙ͦ͋͒͊ͪͦ͊ͤͣ 

ͯ;ͤΎ͙ͣ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣ ͔͙͊͗ͭ͘͡Έ ͍͒͜ ͙͍͊ͭͤͦ͟͝ ͯ;͊ͫͭ͜ ͍ ͼΈͦͣͯ 

ͨͪͦͼ͔ͫ͜ ͍ͫ͜ͻ ͊͘ͼ͍͔͙͊ͤ͜͟͡ͻ ͫͭͦͪͤ͜Φ ˹͊ ͍͒ͣͤͯ͜͜ ͍͒͜ ͙̂ͪ͊ͤ͟͝Σ ͔͒ ͍ ͔ͣ͗͊ͻ 

͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻ ΄͟͜͡ ͘͜ ͍͙͙ͦ͋͒͊ͪͦ͊ͤͣ ͯ;ͤΎ͙ͣΣ ͯ ͭͦͣͯ ;͙ͫ͜͡ ͜ ͍͒͜;͜ 

͍͙ͤΎ͍͙͙ͭͦͣ͟Σ ͨͪ͊ͼΌΌͭΈ ͊ͫͤ͟͜͡-͔͍͙͙ͪͤ͟͜͟ ͭ͊ ͍;͙͔ͭ͜͡-͔͔͙͙ͨͪ͒ͣͭͤ͟Σ ͯ ˿̊ˢ ͘ 

ͦͤ͊͘;͔ͤͦΌ ͔͎͊ͭͦͪ͟͜ΊΌ ͨͪ͊ͼΌΌͭΈ ͪͤ͘͜͜ ͔͎͊ͭͦͪ͟͜͝ ͍;͙͔͍ͭ͜͡Σ ͔ͦͪͣ͊͘͟Υ  

¶ ͯ;͙͔ͭ͡Έ ͯ ͫͺ͔ͪ͜ ͎͊͊͘͡Έͤͦ͝ ͍͙ͦͫͭ͜ όgeneral education teacher) ς 

͔͎͎ͨ͒͊ͦΣ Ύ͙͚͟ ͨͪ͊ͼΌΊ ͯ ͍͙͘;͚͙͊ͤͻ ͊ͫ͊͟͡ͻ ͎͊͊͘͡Έ͍ͤͦͦͫͭͤ͜͜ͻ ΄͟͜͡Τ 

¶ ͯ;͙͔ͭ͡Έ ͯ ͫͺ͔ͪ͜ ͔ͫͨͼ͊͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ όspecial education teacher) ς 

͔͎͎ͨ͒͊ͦΣ Ύ͙͚͟ ͨͪ͊ͼΌΊ ͘ ͒ͭ͜Έ͙ͣ ͭ͊ ͣͦͦ͒͒͡Ό ͘͜ ͔ͫͨͼ͊͜͡Έ͙͙ͤͣ ͍͙ͦͫͭͤͣ͜͜ 

͔͙ͨͦͭͪ͋͊ͣκ͔͔͙͙ͦ͋ͣ͗ͤͣ ͙͍ͣͦ͗ͦͫͭ͡Ύ͙ͣΣ ͯ ͭͦͣͯ ;͙ͫ͜͡ ͚ ͍͙͙ͦ͋͒͊ͪͦ͊ͤͣΤ  

¶ ͯ;͙͔ͭ͡Έ ͯ ͫͺ͔ͪ͜ ͍͙ͦͫͭ͜ ͍͙ͦ͋͒͊ͪͦ͊ͤͻ όgifted education teacher) ς 

͔͎͎ͨ͒͊ͦΣ Ύ͙͚͟ ͨͪ͊ͼΌΊ ͘ ͍͙͙ͦ͋͒͊ͪͦ͊ͤͣ ͚ ͍͙͙͙ͭ͊͊ͤͦͭͣ͡ ͒ͭ͜Έ͙ͣ ͭ͊ ͣͦͦ͒͒͡Ό 

(x ͚ͦ;͔ͤͦ͟, 2018). 

˴ͪͣ͜ ͯ;͙͔͍ͭ͜͡Σ Ύ͟͜ ͔͔͔͋ͨͦͫͪ͒ͤ͘Έͦ ͔͋ͪͯͭΈ ͯ;͊ͫͭΈ ͯ ͍͙ͻ͍ͦ͊ͤͤ͜ ͍͒͜;͜ 

͍͙ͤΎ͍͙ͭͦ͟ͻ ͯ;͍ͤ͜Σ ͨͦ΄͙͔͙ͪͤͣ ͯ ΄ͦ͊͟͡ͻ ˿̊ˢ Ί ͍͔ͫͭͦͪͤͤΎ ͔͙ͨͪͦ͋ͣͤ͡ͻ ͎ͪͯͨ 

͒͡Ύ ͙ͪͦ͋ͦͭ ͘ ͍ͦ͋͒͊ͪͦ͊ͤͦΌ ͯ;͍ͤͫ͜Έͦ͟Ό ͣͦͦ͒͒͡Ό ͘͜ ͙͍͙͙ͦͫͦ͋ͣ͡ ͍͙ͦͫͭͤͣ͜͜ 

͔͙ͨͦͭͪ͋͊ͣΣ ΅ͦ ͫ͊͒͊͟͡ΌͭΈͫΎ ͘ ͺ͊ͻ͍͜ͼ͍͜ ͯ ͫͺ͔ͪ͜ ͔ͫͨͼ͊͜͡Έͤͦ͝ ͍͙ͦͫͭ͜ ͭ͊ ͺ͊ͻ͍͜ͼ͍͜ ͯ 

ͫͺ͔ͪ͜ ͍͙ͦͫͭ͜ ͍͙ͦ͋͒͊ͪͦ͊ͤͻΦ ˿ͨ͜͡Έ͔ͤ ͍ͪͦ͘ΩΎ͊ͤͤ͘Ύ ͔͙ͨͪͦ͋ͣ͡ ͍͒͜;͜ ͍͙ͤΎ͍ͭͦͦ͟͝ 

͙͙͙͒ͭͤ ͦͤ͊͘;͔͙͙ͤͣ ͔ͫͨͼ͙͊ͫͭ͊ͣ͜͜͡ ͍͒ͦͦ͘͡ΎΊ ͔ͤ ͭ͜͡Έ͙͟ ͙͙ͨ͒ͭͪͣ͊ͭ͜ ͙͙͒ͭͤͯ ͘ 

͙͍͙͙ͦͫͦ͋ͣ͡ ͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣΣ ͔͊͡ ͚Σ ͚͎͍ͤ͊ͦͦͤ͜͡΄͔Σ ͙ͤ͊͒͊ͭ ͚͝ ͍ͫ͜ 

͙͍ͣͦ͗ͦͫͭ͜͡ ͒͡Ύ ͙ͪͦͪͭͭ͘͟Ύ ͍͎ͫͦͦ ͔ͨͦͭͤͼ͊ͯ͜͡ Ύ͟ ͍͚ͦ͋͒͊ͪͦ͊ͤ͜Φ  

ˤ͙͍͙͊͗ͣ͡ ͍ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍͙ͻ͍ͦͤͦ͝ ͙ͪͦ͋ͦͭ ͘ ͍͒͜;͜ ͍͙ͤΎ͍͙͙ͭͦͣ͟ ͯ;ͤΎ͙ͣ 

Ί ͎͔ͤ͊͊ͦ͒͗ͤͤ͡Ύ ͍ͫͨͨͪ͊͜ͼ͜ ͘ ͫͣ͜ΩΎ͙ͣΦ ˣ͊ͭΈ͙͟ Ί ͼ͙ͤͤͣ͜ ͔͔͒͗ͪͦͣ͡ ͤ͜ͺͦͪͣ͊ͼ͜͝ 

΅ͦ͒ͦ ͙ͫ͡Έ͙ͤͻ ͫͭͦͪͤ͜ ͙͙͙͒ͭͤΣ ͝͝ ͍ͨͦ͒ͦ͋͊ͤΈΣ ͤ͊Ύ͍ͤͦͫͭ͜ ͍ͭͦͪ;͙ͻ ͔͚͒͋ͤͦͫͭ͘͜Σ 

͙͍ͣͦͭ͊ͼ͜͝Σ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͍͎͙ͯ͊ ͭͦ΅ͦΣ ΅ͦ ͍͒ͦͦ͘͡ΎΊ ͍;͙͔ͭ͡Ύͣ ͍͙ͤ͊͘;͙͙ͭ 

͍ͦͫͭͤ͜Ό ͭͪ͊Ίͭͦͪ͟͜ΌΣ Ύ͊͟ ͚ͤ͊ͪ͊͟΅͔ ͍͍͒ͨͦ͒͊͜͜Ί ͙͍ͦͫͦ͋ͦͫͭ͡Ύͣ ͍͒͜;͜ 

͍͙ͤΎ͍ͭͦͦ͟͝ ͙͙͙͒ͭͤΦ  

͙̅ͦͪͣ͊ͣ ͍ͫͨͨͪ͊͜ͼ͜ ΄͙ͦ͟͡ ͭ͊ ͫͣ͜Ω͝ ͯ ͍͙ͻ͍ͦ͊ͤͤ͜ ͍ͦ͋͒͊ͪͦ͊ͤͦ͝ ͙͙͙͒ͭͤ ͘ 

͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣ Ί ͙͍ͤ͒͒ͯ͊͜͜͡Έͤ͜ ͦ;ͤ͜ ͦͤͫͯ͟͡Έͭ͊ͼ͜͝Σ ͔͔ͭ͡ͺͦͤͤ͜ ͍͙ͪͦͣͦ͘ 

ͭ͊ ͍ͪͭͯ͊͜͡Έͤ͜ ͙͋ͦͪ͘ ͍ ͔͙ͪ͗ͣ͜ ͦͤ-͚͊ͤ͡Φ ̉͊ͫͭͦͭ͊ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͘ ͋͊ͭΈ͙͊ͣ͟ 

͍͊ͪ͜ΌΊͭΈͫΎ ͍ ͔͊͗ͤͦͫͭ͘͜͡ ͍͒͜ ͔ͨͪͦ͋ͣ͡ ͔ͦͤͪͭͤͦ͟͟͝ ͙͙͙͒ͭͤ ͜ ͔ͣͦ͗ ͙͋ͯͭ 

΅͙͔͍ͦͭ͗ͤͦΌΣ ͪ͊͘ ͤ͊ ͍͒͊ ͙ͭ͗ͤ͜Σ ͪ͊͘ ͤ͊ ͣͫ͜ΎͼΈ ͭͦ΅ͦΦ ˴͙ͦͪͫͭͯΊͭΈͫΎ 

ͨͦͨͯ͡Ύͪͤͫͭ͜Ό ͗ͯͪͤ͊͡ ͍ͫͨͯ͊ͤͤ͜͟͡ΎΣ Ύ͙͚͟ ͍͒ͦͦ͘͡ΎΊ ͙͍͙ͨ͒ͭͪͣͯ͊ͭ͜ ͍͘ΩΎͦ͘͟ ͘͜ 

ͫͣ͜ΩΎ͙ͣ ͍͒͜;͜ ͍͙ͤΎ͍͙ͭͦ͟ͻ ͯ;͍ͤ͜ ͙ͪͤ͘͜ͻ ͍͚͔͍ͨͪͦ͊͒ͪ͜ ͍ͦͫͭͤ͜͜ͻ ͎ͨͦͫͯ͡ ͒͡Ύ ͼ͜Ί͝ 

͔͎͊ͭͦͪ͟͜͝ ͯ;͍ͤ͜Φ 

ˤ͙͍͙ͫͤͦ͟ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟Φ ˹͊ ͍ͦͫͤͦ͜ 

͍͙͍;͔ͤͤΎ ͤ͊ͨͪΎ͍ͣ͜ ͭ͊ ͺͦͪͣ ͍͙ͻ͍ͦͤͦ͝ ͙ͪͦ͋ͦͭ ͘ ͍ͦ͋͒͊ͪͦ͊ͤͦΌ ͯ;͍ͤͫ͜Έͦ͟Ό 
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ͣͦͦ͒͒͡Ό ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣ ͍ ͊͊͒͊͘͟͡ͻ ͎͊͊͘͡Έͤͦ͝ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ ͍ 

˿̊ˢ ͤ͊ ͙ͣ ͍͙ͤ͊͘;͔ͤͦ ͎͔͙͍ͨͪͦͪͫͤ͜ ͦͤ͟ͼ͔ͨͭͯ͊͡Έͤ͜ ͔͒͜͝ ͔͙͊ͣͪ͊ͤͫ͟Έ͎ͦͦ͟ 

͍͒ͦͫ͒ͯ͜Σ ΅ͦ ͣͦ͗ͯͭΈ ͙͋ͯͭ ͍͙͙ͦͪͫͭ͊ͤ͟͜ ͍ ͙ͨͪ͊ͭ͟ͼ͜ ͍ͭ͜;͙ͤ͘Ύ͎ͤͦͦ ΄͟͜͡Έ͙ͤͼ͍ͭ͊Σ 

͔ͦͪͣ͊͘͟Υ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ ͍͙ͻ͍ͦͤͦ͝ ͙ͪͦ͋ͦͭ ͘ ͍͒͜;͜ ͍͙ͤΎ͍͙͙ͭͦͣ͟ ͯ;ͤΎ͙ͣ ͤ͊ ͍ͦͫͤͦ͜ 

;ͭͦ͜͟ ͔͙ͪͦͪͦ͋ͤ͘͡ͻ ͨͪͦͼ͔͒ͯͪ ͔͙͒ͤͭ͜ͺ͊͜͟ͼ͜͝Σ ΅ͦ ͍͒ͦͦ͘͡ΎΌͭΈ ͯͪ͊ͻ͍͙ͯ͊ͭ ͙ͫ͡Έͤ͜ ͜ 

ͫ͊͋͟͜͡ ͙ͫͭͦͪͦͤ ͍ͦ͋͒͊ͪͦ͊ͤͦ͝ ͙͙͙͒ͭͤ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͍͙ͦͫͭͤͣ͜͜ ͔͙ͨͦͭͪ͋͊ͣ ͭ͊ 

͚͍ͤ͊ͨͦͤ͜΄͔ ͙͙ͪͦͪͭ͘͟ ͝͝ ͔ͨͦͭͤͼ͊͜͡Τ ͍͔ͫͭͦͪͤͤΎ ͔͔͋ͨ͘;͎ͤͦͦ ͭ͊ ͦͣ͟ͺ͎ͦͪͭͤͦͦ 

͍ͤ͊;͊͡Έ͎ͤͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ ͒͡Ύ ͍͒͜;͜ ͍͙ͤΎ͍͙ͭͦ͟ͻ ͯ;͍ͤ͜Τ ͎͔ͤ͊͊ͦ͒͗ͤͤ͡Ύ ͍ͫͨͨͪ͊͜ͼ͜ 

ͣ͗͜ ͯͫͣ͊͜ ͊͘ͼ͍͔͙͙͊ͤͣ͜͟͡ ͯ ͨͪͦͼ͔ͫ͜ ͍͙ͻ͍ͦ͊ͤͤΎ ͍͒͜;͜ ͍͙ͤΎ͍͙ͭͦ͟ͻ ͯ;͍ͤ͜ 

͙ͫͭͦͪͦͤ͊ͣΤ ͍͔ͫͭͦͪͤͤΎ ͔͙ͨͪͦ͋ͣͤ͡ͻ ͎ͪͯͨ ͒͡Ύ ͺ͙͊ͫͭ͊͜͡ͼ͜͝ ͍͙ͪͦͭͯ͘͟ ͔͚͒͋ͤͦͫͭ͘͜ 

͍ͦ͋͒͊ͪͦ͊ͤͦ͝ ͯ;͍ͤͫ͜Έͦ͟͝ ͣͦͦ͒͜͡ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣ ͭͦ΅ͦΦ 

˽͔͔͙͍͙ͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟ ͍͋͊;͊Ίͣͦ ͍ ͔͒ͦͫ͒͗ͤͤ͜͜͡ 

͍ͣͫͭͦͦ͘͜-ͨͪͦͼ͔ͫͯ͊͡Έ͙ͤͻ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍͙ͻ͍ͦͤͦ͝ ͙ͪͦ͋ͦͭ ͘ ͦ͋͒͊ͪͦ-

͍͊ͤͦΌ ͯ;͍ͤͫ͜Έͦ͟Ό ͣͦͦ͒͒͡Ό ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͔͙ͨͦͭͪ͋͊ͣ ͍ ͤ͜΄͙ͻ ͍͙͔͙ͪͦͤͤ͘ͻ 

͎͍͙͊ͤͦͣͦͤ͡ͻ ͪ͊ͤ͊͟͝ͻ ͘ ͔ͣͭͦΌ ͍͙ͤ͊͘;͔ͤͤΎ ͍ͤͤͦ͊͜ͼ͚͎ͤͦͦ͜ ͔ͨͦͭͤͼ͊ͯ͜͡ 

͙͙͍͎ͨͦͭͤͦͦ͘ ͎͊ͪͯ͋͗ͤͦͦ͘͜ ͍͒ͦͫ͒ͯ͜ ͊͒͘͡Ύ ͚͎ͦͦ ͔͔ͣͨͣͤͭ͊͜͡ͼ͜͝ ͍ ̂ͪ͊ͤ͟͜͝Φ   
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ˣ͚ͦ;͔ͤͦ͟Σ ˸Φ ˢΦ όнлмуύΦ ͔͔͙́ͦͪͭ;ͤ͜ ͭ͊ ͔͙ͣͭͦ͒;ͤ͜ ͙͊ͫ͊͒͘ ͍͙ͦͫͭ͜ ͍͙ͦ͋͒͊ͪͦ͊ͤͻ 
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˾˩˭̑˸˩ 
ˣ͚ͦ;͔ͤͦ͟ ˸͙͊ͪͤ͊Σ ˮ͍ͦͤͦ͊ ˮ͙ͪͤ͊Σ ͙̉ͫͭΎ͍ͦ͊͟ ˮ͙ͪͤ͊. ˤ͙͔ͦͫͨͭ͊ͭ͡Έͤ͊Ύ ͪ͊͋ͦͭ͊ ͫ 

͔͚ͦ͒͊ͪͤͤͦ ͯ;͊΅͔͚ͫΎ ͔ͣͦͦ͒͗͡ΈΌ ͫ ͦͫͦ͋·͙ͣ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·͙ͣ ͔ͨͦͭͪ͋ͤͦͫͭΎ͙ͣ ͍ 

ͯ;͔͔͙ͪ͗͒ͤΎͻ ͦ͋΅͔͎ͦ ͔͔͎ͫͪ͒ͤͦ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ˿̊ˢ.  

 ʕͫ ͭ͊ͭΈ͔ ͦͻ͔͙͍͊ͪ͊ͭͪͦ͊ͤ͘͟· ͍͔͙ͤ͊ͨͪ͊ͤ͡Ύ ͙ ͺͦͪͣ· ͍͙͔ͦͫͨͭ͊ͭ͡Έ͚ͤͦ ͪ͊͋ͦͭ· ͫ 

͔͚ͦ͒͊ͪͤͤͦ ͯ;͊΅͔͚ͫΎ ͔ͣͦͦ͒͗͡ΈΌ ͫ ͦͫͦ͋·͙ͣ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·͙ͣ ͔ͨͦͭͪ͋ͤͦͫͭΎ͙ͣ ͍ 

ͯ;͔͔͙ͪ͗͒ͤΎͻ ͦ͋΅͔͎ͦ ͔͔͎ͫͪ͒ͤͦ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ͍ ˿̊ˢΦ ˨͊ͤ· ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟ ͔ͦ͒͊ͪͤͤ·ͻ 

͔͔͚͒ͭ ͙ ͔͙ͣͦͦ͒͗͡ ͫ ͎͙ͦͪ͊ͤ;͔ͤͤ·͙ͣ ͍ͦͣͦ͗ͤͦͫͭ͘Ύ͙ͣΣ ͒͡Ύ ͦ͋ͦͤ͊͘;͔͙ͤΎ ͦͭͦͪ͟·ͻ ͍ 

͎͊ͤͦ͡Ύ͘·;͚ͤͦ ͙͔͔ͭͪ͊ͭͯͪ͡ ͙ͫͨͦ͡Έ͔ͯͭͫ͘Ύ ͔͙ͭͪͣͤ ζ͍͒͊͗͒· ͙ͫ͟͡Ό;͙͔ͭ͡Έͤ·͔ 

ͯ;͔͙͙ͤ͟ηΦ ˻͔͔͔ͨͪ͒ͤ͡· ͔͍͙ͭͪ͋ͦ͊ͤΎ ͟ ͯ;͔͚͋ͤͦ ͔͔ͫͪ͒Σ ͎͙͋͊ͦͨͪ͡Ύ͚ͭͤͦ ͒͡Ύ ͪ͊ͫͪ͟·͙ͭΎ 

͔ͨͦͭͤͼ͙͊͊͡ ͍͒͊͗͒· ͙ͫ͟͡Ό;͙͔ͭ͡Έͤ·ͻ ͯ;͔͙͍ͤͦ͟Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ ͍͙͔ͦͫͨͭ͊ͭ͡Έͤ͊Ύ ͪ͊͋ͦͭ͊Σ ͔ͦ͒͊ͪͤͤ·͔ ͯ;͔͙͙ͤ͟ ͫ ͦͫͦ͋·͙ͣ 

͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·͙ͣ ͔ͨͦͭͪ͋ͤͦͫͭΎ͙ͣΣ ͍͒͊͗͒· ͙ͫ͟͡Ό;͙͔ͭ͡Έͤ·͔ ͯ;͔͙͙ͤ͟Σ ˿̊ˢΦ 

 

SUMMARY 
Boichenko Maryna, Ionova Iryna, Chystiakova Iryna. Upbringing of gifted students 

with special educational needs in general secondary education institutions in the United 

States. 

The article describes directions and forms of upbringing of gifted students with special 

educational needs in general secondary education institutions in the United States. 

Characteristics of gifted children and youth with disabilities are given. The requirements for 

learning environment, which supports socio-emotional needs of twice exceptional students 

and helps develop their abilities, are outlined, in particular: calm atmosphere and 

predictability, recognition of individual characteristics and respect for twice exceptional 

students; encouraging 2e students to develop their potential through specially organized 

activities, taking into account their strengths and weaknesses, creating flexible learning 

groups, etc.; assessinƎ ŀŎƘƛŜǾŜƳŜƴǘǎ ǿƛǘƘƛƴ ǎǘǳŘŜƴǘǎΩ ƛƴŘƛǾƛŘǳŀƭ ǇǊƻƎǊŜǎǎ ŀƴŘ ƳƻŘŜƭƛƴƎ 

compensation strategies to meet their socio-emotional needs; prohibition of labeling. 

It is proved that effectiveness of upbringing of gifted students with special 

educational needs depends on active involvement of all stakeholders in this process, namely: 

general education teachers, special education teachers, gifted education teachers, 

psychologists, school councilors, school administration, parents and others. The importance 

of establishing cooperation with families in organizing upbringing of twice exceptional 

students is emphasized. Parents can become a valuable source of information about the 

ŎƘƛƭŘΩǎ ǎǘǊŜƴƎǘƘǎΣ ǇǊŜŦŜǊŜƴŎŜǎΣ ŎǊŜŀǘƛǾƛǘȅΣ ƳƻǘƛǾŀǘƛƻƴΣ ŀǘǘŜƴǘƛƻƴΣ ŜǘŎΦ ǘƘŀǘ ŀƭƭƻǿǎ ǘŜŀŎƘŜǊǎ ǘƻ 

determine the educational trajectory that best fits the characteristics of a twice exceptional 

child. Forms of school-family collaboration in upbringing of a gifted child with special 
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educational needs include face-to-face consultations, telephone conversations, and online 

meetings. The frequency of communication with parents varies depending on the problems of 

the particular child and can be weekly, bi-weekly, monthly, etc. 

Based on the study of directions and forms of upbringing of gifted student youth with 

special educational needs in general secondary education institutions in the USA, we have 

identified progressive conceptual ideas of American experience that can be used in practice 

of domestic schooling, in particular: organization of upbringing of twice exceptional students 

on the basis of identification procedures that address strengths and weaknesses of a gifted 

child with special needs and fully reveal their potential; creation of the safe favourable 

learning environment for twice exceptional students; establishing cooperation between all 

stakeholders of the process of upbringing of twice exceptional students; creation of problem-

solving groups for facilitating development of abilities of gifted students with special 

educational needs, etc. 

Key words: educational work, gifted students with special needs, twice exceptional 

students, USA. 
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̂ ͫͭ͊ͭͭ͜ ͍ͨͪͦ͊ͤ͊ͦ͊ͤͦ͘͜͡ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͔͎͍ͤͭͪͦ͊ͤͦ͜͝ ͙͔ͣͫͭͼΈͦ͟͝ ͍͙ͦͫͭ͜ ͤ͊ 

͙ͨͪ͊͒͟͜͡ ͍͙͍;͔ͤͤΎ ͯͪͫͯ͟ ζ˸ ͙͔ͫͭͼ͍ͭͦ ό͍ͨͤ͊͊͘͜͡Έͤ͊ ͍ͫ͊͒ͦ͊͟͡ύη ͍ ͔ͦ͒͗͟͜͡ ͯ͟͡Έ͙ͭͯͪ ͜ 

͙͔ͣͫͭͼ͍ͭ͊ Ύ͟ ͔͔ͨͪ͒ͣͭͯ ͨͪͦͺ͜͡Έͤͦ͝ ΄͙ͦ͟͡Φ ˹͊ ͙ͨͪ͊͒͟͜͡ ͔͙ͭͣ ζ˸ ͙ͯ͘;͔ͤ ͙͔ͣͫͭͼ͍ͭͦ 

˶͙͊ͭͤͫΈͦ͟͝ ˢ͔͙͙ͣͪ͟η ͒ͦ ͍͔͔͒ͤͦ ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ ͎͙͋͡΄͎ͦͦ ͍͙͍͔ͫͭͤͤ͜͡Ύ ͔ͭͣ ͍ͨͤ͊͊͘͜͡Έͤͦ͝ 

͍ͫ͊͒ͦͦ͟͡͝ ͍ͤ͊;͊͡Έͤͦ͝ ͙͒ͫͼ͙͙ͨͤ͜͡ ͍ ͍ͨͦͪͤ͜Ύͤͤ͜ ͘ ͍͔ͪͤͣ͜ ͫͭ͊ͤ͒͊ͪͭͯΦ ˤ͙͍͔ͫͭͤͦ͜͡ 

͔ͫͨͼ͙ͺͯ͜͟ ͍͙ͪͦͭͯ͘͟ ͙ͣͯ͘;͎ͤͦͦ ͙͔ͣͫͭͼ͍ͭ͊ ˶͙͊ͭͤͫΈͦ͟͝ ˢ͔͙͙ͣͪ͟ ͨͦͫͭͦͦͤ͊͟͜͡͡Έ͎ͤͦͦ 

͔ͨͪͦ͒ͯ͜Σ ͙ͦͨͫ͊ͤͦ ͙ͨͪ;͙͙ͤ ͭ͊ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͎͋͊͊ͭͦ΄͍͊ͪͦͦͫͭ͜ ͙ͣͯ͘;ͤͦ͝ ͯ͟͡Έ͙ͭͯͪ 

͔͎ͪͦͤͯ͜Σ ͫͻ͔͙͍͊ͪ͊ͭͪͦ͊ͤͦ͘͟ ͙ͫͭ͡Έ͍ͦ͜ ͙͙ͪͫ ͍͙ͨͪͦ͒ͤ͜ͻ ͙͍ͦͣͨͦͭͦͪ͘͟͜ ˢ͎͔͙͙ͪͤͭͤΣ 

ˣ͙ͪ͊͘͜͡͝Σ ˴͙ͯ͋Σ ˸͔͙͙ͫ͟͟. 

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ͨͪͦͺ͜͡Έ͔ͤ ͍ͤ͊;͊ͤͤΎΣ ͙͔ͣͫͭͼΈ͙͚͟ ͊͊͒͘͟͡ ͍͙ͦͫͭ͜Σ ͔͎͍͙͚ͤͭͪͦ͊ͤ͜ 

ͯͪͫ͟ ζ˸ ͙͔ͫͭͼ͍ͭͦηΣ ͙ͣͯ͘;͔ͤ ͙͔ͣͫͭͼ͍ͭͦ ˶͙͊ͭͤͫΈͦ͟͝ ˢ͔͙͙ͣͪ͟Σ ͙ͣͯ͘;͙͚ͤ ͤ͊ͼͦͤ͊ͣ͘͜͜͡Σ 

͊ͼ͔ͭͫ͟Έ͙͚͟ ͔͔ͪͤͫ͊ͤͫΦ 

 

˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡Φ ˸͙ͯ͊͘͟ ˶͙͊ͭͤͫΈͦ͟͝ ˢ͔͙͙ͣͪ͟ Ί ͍ͫ͊͒ͦͦ͟͡Ό 

͔͙ͭͣ ζ˸͙͔ͫͭͼ͍ͭͦ ͔͙͊ͣͪ͊ͤͫ͟Έ͎ͦͦ͟ ͯ͟͡Έ͎ͭͯͪͤͦͦ ͔͎ͪͦͤͯ͜ηΣ Ύ͊͟ ͍͙͍;͊ΊͭΈͫΎ ͍ 
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мл ͊ͫ͟͜͡ ͫͭ͊ͪ΄ͦ͝ ΄͙ͦ͟͡ ͍ ͔ͣ͗͊ͻ ͔͎͍͎ͤͭͪͦ͊ͤͦͦ͜ ͯͪͫͯ͟ ζ˸͙͔ͫͭͼ͍ͭͦηΣ 

ͨͦ;͙ͤ͊Ό;͙ ͘ нлмуςнлмф ͍ͤ͊;͊͡Έ͎ͤͦͦ ͪͦͯ͟Φ ˨͡Ύ ͤΈ͎ͦͦ ͔ͪͦͪͦ͋ͤ͊͘͡ 

͍͍͒ͨͦ͒ͤ͊͜͜ ͎ͨͪͦͪ͊ͣ͊ ό˸͙͔ͫͭͼ͍ͭͦΣ нлмтύ ͜ ͔͙ͭͣ͊ͭ;͙͚ͤ ͨ͊ͤ͡ ό˸͊ͫͦ͡Σ нлмуύΦ 

˻͙͍ͫͦ͋ͫͭ͜͡Ό ͼ͜Ί͝ ͎͙ͨͪͦͪ͊ͣ Ί ͍͔ͯͤͪͫ͊͜͡Έͤͫͭ͜ΈΣ ͙͍ͣͦ͗ͫͭ͜͡Έ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͜ ͨ͒͜ 

;͊ͫ ͎͊͊͘͡Έ͎ͤͦͦΣ ͜ ͨ͒͜ ;͊ͫ ͨͪͦͺ͜͡Έ͎ͤͦͦ ό͙͔ͣͫͭͼΈ͎ͦͦ͟ύ ͍ͤ͊;͊ͤͤΎ млςмм ͍͊ͫ͟͜͡ 

ό˸͙͔ͫͭͼ͍ͭͦΣ нлмтύΦ ˲͝ ͣ͊ΌͭΈ ͙͍͙͒ͦͭͪͣͯ͊ͭͫΈ ͜ ͙͊͊͒͘͟͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜  

1ςн ͍͍ͪͤ͜͜ ͔͙͊ͪ͒ͭ͊͟ͼ͜͝ ό͔ͦ͒͗͟͜͡ύΣ Ύ͟͜ ͘ нлмуςнлмф ͍ͤ͊;͊͡Έ͎ͤͦͦ ͪͦͯ͟ 

ͨͦΊ͙͒ͤ͊͡ ͺͯͤ͟ͼ͜͝ ͨͪͦͺ͜͡Έͤͦ͝ ͔͔ͫͪ͒ͤΈͦ͝ ͭ͊ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͍͙ͦͫͭ͜Φ  

˹͔͍͊͗͊͘Ό;͙ ͤ͊ ͔ͭΣ ΅ͦ ͯ ͨͪͦͺ͜͡Έ͙ͤͻ ͙͔ͣͫͭͼΈ͙͟ͻ ͊͊͒͊͘͟͡ͻ ͍͙ͦͫͭ͜ 

͍͙͍;͔ͤͤΎ ͍ͨͤ͊͊͘͜͡Έͤͦ͝ ͍ͫ͊͒ͦͦ͟͡͝ ͨͦΊ͒ͤͯΊͭΈͫΎ ͘ ͍ͦͨ͊ͤͯ͊ͤͤΎͣ ͻͯ͒ͦ͗ͤΈͦ-

͙ͨͪ͊ͭ͟;ͤͦ͝ ;͙͙͊ͫͭͤ ͊͘ ͙ͦ͋ͪ͊ͤͣ ͍͙͒ͦͣ ͙͔ͣͫͭͼ͍ͭ͊ ό͙ͣͯ͊͘͟Σ ͻ͔͎ͦͪͦͪ͊ͺ͜ΎΣ 

͍ͦ͋ͪ͊ͦͭͦͪ͘;͔ ͭͦ΅ͦύΣ ͔ͤ ͣͦ͗ͤ͊ ͔ͤ ͍͙͙͒ͣͭͭ͜͜ ͔͍ͨͤͯ ͔͔ͦ͋ͣ͗ͤͫͭ͜Έ 

͍͎͊ͨͪͦͨͦͤͦ͊ͤͦͦ͘ ͨ͒͜ͻͦ͒ͯ ΅ͦ͒ͦ ͍ͨͤ͊͊͘͜͡Έͤͦ͝ ͍ͫ͊͒ͦͦ͟͡͝Σ ͔ͦͪͣ͊͘͟ ͍ 

ͪͦͨͦ͒͘͜͜͡ ͔ͭͣ ͯͪͫͯ͟Φ ́͊͟Σ ͯ ͪͦ͒͘͜͜͡ ζ˸͙͔ͫͭͼ͍ͭͦ ͔͙͊ͣͪ͊ͤͫ͟Έ͎ͦͦ͟ 

ͯ͟͡Έ͎ͭͯͪͤͦͦ ͔͎ͪͦͤͯ͜η ͙ͣͯ͊͘͟ ˽͍͔͒ͤͤͦ͜͝ ˢ͔͙͙ͣͪ͟ ;͍͊ͫͭͦͦ͟ ͔͍͔ͨͪ͒ͫͭ͊ͤ͊͡ 

͔ͭͣͦΌ ζ˶͙͊ͭͤͦ-ˢ͔͙ͣͪ͊ͤͫ͟Έ͟͜ ͭ͊ͤͼ͜ ͔͔ͨͪͣͦ͗ͤͦ ͪͦͯ͟͟ΌͭΈ ͍ͫͭͦͣ͜ηΣ Ύ͊͟ 

͔͔ͨͪ͒͋͊;͊Ί ͚͔ͦͤ͊ͦͣͤͤ͘͡Ύ ͘ ͣͫ͜Έ͙ͣ͟ ͭ͊ͤͼΌ͍͊͡Έ͙ͤͣ ͺͦ͡Έͦͪͦͣ͟͡ 

ό͋ͪ͊ ͙͘͡ΈͫΈͦ͟Ό ͫ͊ͣ͋ͦΌΣ ͙ͯ͋ͤͫ͟Έͦ͟Ό ͪͯͣ͋ͦΌ ͜ ;͊-;-͊;͊Σ ͎͔͙͊ͪͤͭͤͫΈ͙ͣ͟ 

͎ͭ͊ͤͦύΣ ͚͎ͦͦ ͫͯ;͙͙͊ͫͤͣ ͍͔ͭͤͤ͜͡Ύ͙ͣ όͭ͊ͤͼΎ͙ͣ ͙͔͙͊ͭͤͦ͊ͣͪ͊ͤͫ͟͡Έͦ͟͝ 

͎͙ͨͪͦͪ͊ͣ ˸͙͗ͤ͊ͪͦ͒ͤ͜ͻ ͍ͦͤͯͪͫ͟͟͜ ͋͊͡Έ͙ͤͻ ͭ͊ͤͼ͍͜ύΦ ͍́ͦͪ;ͫͭ͜Έ 

͙͔͙͊ͭͤͦ͊ͣͪ͊ͤͫ͟͡Έ͙͟ͻ ͙͍ͦͣͨͦͭͦͪ͘͟͜ ͔͍͔ͨͪ͒ͫͭ͊ͤ͊͡ ͙͡΄͔ ͎͔͙͊ͪͤͭͤͼ͔ͣ 

ˢͫͭͦͪͦͣ ˽ΩΎͼͼͦͦ͡͡Ό όͨͪͦͫͯ͡ͻ͍͍ͦͯ͊ͤͤΎ ͎ͭ͊ͤͦ ζhōƭƛǾƛƻƴη όζ˭͊͋ͯͭͭΎηύ ͭ͊ 

ζ˶͔͎͋ͪͭ͊ͤͦ͜η ͯ ͍͙ͦͤ͊ͤͤ͟͜ ͍͊ͭͦͪ͊ ͤ͊ ͔͋͊ͤ͒ͦͤͦͤ͜ ͭ͊ ͍ ͙ͪͤ͘͜ͻ ͔͔ͤͭͪͨͪͭ͊͜ͼ͜Ύͻύ 

ό˸͙͔ͫͭͼ͍ͭͦΣ нлмуύΦ ˽ͦ͊͘ ͔͙ͣ͗͊ͣ ͎͙ͨͪͦͪ͊ͣ ͙͊͘͡΄͊ΌͭΈͫΎ ͭ͊͟͜ ͍͔͍ͫͫͭͤ͜Έͦ 

͍͒ͦͣ͜͜ ͙͙ͦͣͨͦͭͦͪ͘͟Σ Ύ͟ ˩͚ͭͦͪ ˤ͊͜͡͡-˶ͦ͋ͦͫ όˣ͙ͪ͊͘͜͡ΎύΣ ˢ͔ͣ͊͒ͦ ˾ͦ͡Έ͒͊ͤ 

ό˴ͯ͋͊ύΣ ˸͔͊ͤͯ͡Έ ˽͔ͦͤͫΣ ˴͊ͪͦͫ͡ ͍͔̉͊ͫΣ ˿͙͡Έ͍͔͔ͫͭͪ ˾͔͍͔ͯ͡Έͭ͊ͫΣ ̆ͯ͊ͤ͜͡ 

˴͊ͪ͜͡Έͦ ό˸͔͙ͫ͊͟͟ύΣ ˸͊ͯͪͫͦ͜͜ ˴͎͔͊͡ΈΣ ˢ͡Έ͔͋ͪͭͦ ͔̆ͤ͊ͫͭͪ͊͜ όˢ͎͔͙ͪͤͭͤ͊ύ ͭ͊ 

ͤ͜΄͜Φ ́͊͊͟ ͙ͫͭͯ͊ͼ͜Ύ ͙͍ͣͦ͗͊͡ ͒͡Ύ ͔͎͍͎ͤͭͪͦ͊ͤͦͦ͜ ͯͪͫͯ͟ ͍ ͍ͯͣͦ͊ͻ ͤ͜΄͙ͻ 

ͨͪͦͺ͍͜͜͡ ό͎͎ͯͣ͊ͤͭ͊ͪͤͦͦ͜Σ ͙͙ͨͪͪͦ͒ͤ;͎ͦͦ ͭͦ΅ͦύΣ ͔͊͡ ͔ͤ͒ͦͫͭ͊ͭͤΎ ͒͡Ύ 

͙͔ͣͫͭͼΈ͙͟ͻ ό͊ ͙͍ͦͫͦ͋ͦ͡ ͙ͣͯ͘;͙ͤͻύ ͔ͫͨͼ͊͊͘͜͜͡ͼ͚͜ ͔͚͊͊͒ͣ͟͜ ͙͒ͭΎ;ͦ͝ 

͍ͭͦͪ;ͦͫͭ͜Σ ͔͍ͦ͒͗͟͜͡ ͯ͟͡Έ͙ͭͯͪ ͜ ͙͔ͣͫͭͼ͍ͭΣ ͔͍ͦ͒͗͟͜͡ ͙ͣͯ͘;͎ͤͦͦ ͙͔ͣͫͭͼ͍ͭ͊Φ  

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˭͎͊͊͡Έ͙ͤͣ ͙͍ͦͫͦ͋ͦͫͭ͡Ύͣ 

͙͔͙͊ͭͤͦ͊ͣͪ͊ͤͫ͟͡Έͦ͟͝ ͙͙ͣͯ͘͟ ͭ͊ ͝͝ ͫͭͦͪ͜͜͝ ͙͍ͨͪͫΎ;͔ͤ͜ ͨͪ͊ͼ͜ ˤΦ ˨ ͦͼ͔ͤͦ͟ 

ό˨ͦͼ͔ͤͦ͟Σ нлмлύΣ ˢΦ ˴ ͔͊ͪͨͤͭΆΊͪ͊ ό˴͔͊ͪͨͤͭΈΊͪΣ мфуоύΣ ˸͙ͯ͘;͔ͤ ͙͔ͣͫͭͼ͍ͭͦ 

˴͙ͯ͋ ͍͙͒ͦͫ͒͗ͯ͊͜͡͡ ̆Φ s ͔͍ͪ͒ͦ͡Έ όˢ͔͍ͪ͒ͦ͡ΈΣ мфтпύΣ ˢΦ ˶ ͔ͦͤ ό˶͔ͦͤΣ мфтпύΣ 

˽Φ ˽ ͜;͎ͯͤ͜ ό˽͜;͎ͯͤ͜Σ мфтпύΣ ˢΦ ˴ ͔͊ͪͨͤͭΈΊͪ ό˴͔͊ͪͨͤͭΈΊͪΣ мфуоύΣ ˸Φ ˿ ͍͊ͨͦͤͦ 

ό˿͍͊ͨͦͤͦΣ мфуоύΦ ˸͙ͯ͘;ͤͯ ͯ͟͡Έͭͯͪͯ ˣ͙ͪ͊͘͜͡͝ ͍͙͍;͙͊͡ ˢΦ ˩ ͔ͫͭͪ͊͡ ό˩͔ͫͭͪ͊͡Σ 

мфсоύΣ ˻Φ s ͍͔͎͊ͪͤ͊͡ όˢ͍͔͎͊ͪͤ͊͡Σ мфтпύΦ ͍́ͦͪ;ͦͫͭ͜ ͙͋ͪ͊͘͡ΈͼΎ ˩Φ ʕ ͊͜͡͡-˶ͦ͋ͦͫ͊ 
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͙͍ͨͪͫΎ;͔ͤ͜ ͙ͪͦ͋ͦͭ ˤΦ ̅ ͔͍͒ͦͭͦͦ͝ ό͔͍̅͒ͦͭͦ͊Σ мфуоΤ мфутύΦ ˸͔͙ͫ͊ͤͫ͟͟Έͯ͟ 

͙ͣͯͯ͘͟ ͙͍͙ͦͨͫͯ͊͡ ˾Φ ˿ ͍͔ͭͤͫͦͤ͜ ό˿͍͔ͭͤͫͦͤ͜Σ мфтпύΣ ˽Φ ˽ ͜;͎ͯͤ͜ ό˽͜;͎ͯͤ͜Σ мфумύΦ 

͍́ͦͪ;ͫͭ͜Έ ͔͙ͣͫ͊ͤͫ͟͟Έ͎ͦͦ͟ ͙ͦͣͨͦͭͦͪ͊͘͟ ˿͙͡Έ͍͔͔ͫͭͪ ˾͔͍͔ͯ͡Έͭ͊ͫ͊ ͍͙͍͔ͫͭͤ͊͜͡ 

˻Φ ˸ ͚͊Ίͪ-˿͔ͪͪͦͣ ό˸͚͊Ίͪ-˿͔ͪͪ͊Σ мфтпύ ͭ͊ ˽Φ ˽ ͜;͎͙ͯͤͣ͜ ό˽͜;͎ͯͤ͜Σ мфсмύΦ 

ˤΦ ˨ ͦͼ͔ͤͦ͟ ό˨ͦͼ͔ͤͦ͟Σ мфуоύ ͍͍͒ͦͫ͒͗ͯ͊͜͡ ͍ͭͦͪ;ͯ ͫͨ͊͒΅͙ͤͯ ˴͊ͪͦͫ͊͡ ͍͔̉͊ͫ͊Φ 

˸͙ͯ͘;ͤͯ ͯ͟͡Έͭͯͪͯ ˢ͎͔͙͙ͪͤͭͤ ͍͙͍;͙͊͡ ˱Φ s ͔ͪͭͫ όˢ͔ͪͭͫΣ мфтпύΣ ˴Φ ʕ ͔͎͊ όˤ͔͎͊Σ 

мфуоύΣ ˽Φ ˽ ͜;͎ͯͤ͜ ό˽͜;͎ͯͤ͜Σ мфуоύΦ ˨͙͙ͦͫ͒ͤ͜͟͡ ͙ͨͪ͒͜͡Ύ͙͡ ͍͎ͯ͊ͯ ͭ͊ͦ͗͟ 

ͺͦ͡Έͦͪͯ͟͡ ͙̉͜͡Σ ˤ͔͔͔͙ͤͫͯ͡Σ ˴ͦͯͣ͋͜͡͝Φ  

˻͒ͤ͊͟Σ ͤ͊ͼͦͤ͊͜͡Έͤ͜ ͙ͦͣͨͦͭͦͪͫ͘͟Έ͟͜ ΄͙ͦ͟͡ ͪ͊ͤ͟͝ ˶͙͊ͭͤͫΈͦ͟͝ ˢ͔͙͙ͣͪ͟ 

͔ͤ ͍͙ͨͦͫͭ͊͊͡ ͔͔ͨͪ͒ͣͭͦͣ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍ ͔ͦͤͭͫͭ͟͟͜ ͔ͨͦͭͪ͋ ͨͪͦͺ͜͡Έͤͦ͝ 

͙͔ͣͫͭͼΈͦ͟͝ ͍͙ͦͫͭ͜Φ  

ˤ͙͔͔͊͒ͤ͟͡ ͍͙΅͔ ͍͙͒ͦͦͦ͘͡͡ ͍͙ͤ͊͘;͙͙ͭ ͔ͣͭͯ ͫͭ͊ͭͭ͜ Ύ͟ ͍͙͍͔ͫͭͤͤ͜͡Ύ 

͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͺ͍ͦͪͣͯ͊ͤͤΎ ͤ͊ͼͦͤ͊͜͡Έ͙ͤͻ ͙ͦͣͨͦͭͦͪͫ͘͟Έ͙͟ͻ ΄͟͜͡ ͪ͊ͤ͟͝ 

˶͙͊ͭͤͫΈͦ͟͝ ˢ͔͙͙ͣͪ͟ ͍ ͔ͦͤͭͫͭ͟͟͜ ͍͙͊͒͊ͤͤ͟͡Ύ ͔͎͍͎ͤͭͪͦ͊ͤͦͦ͜ ͯͪͫͯ͟ 

ζ˸͙͔ͫͭͼ͍ͭͦ ό͍ͨͤ͊͊͘͜͡Έͤ͊ ͍ͫ͊͒ͦ͊͟͡ύη ͯ ͨͪͦͺ͜͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ 

ͯ͟͡Έ͙ͭͯͪ ͜ ͙͔ͣͫͭͼ͍ͭ мςн ͍͍ͪͤ͜͜ ͔͙͊ͪ͒ͭ͊͟ͼ͜͝Φ  

˨͡Ύ ͔ͪ͊͊͘͜͡ͼ͜͝ ͔͙ͣͭ ͋ͯͦ͡ ͍͙͙ͦͪͫͭ͊ͤͦ͟ ͭ͊͟͜ ͔͙ͣͭͦ͒ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ: 

͎͊͊͘͡Έ͍ͤͦͤ͊ͯͦ͟͜ ό͊ͤ͊͘͜͡Σ ͙͔ͫͤͭ͘Σ ͍͔ͫͭ͊ͤͤ͘͜͡ΎΣ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎΣ ͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͜Ύύ 

͒͡Ύ ͍͙͍;͔ͤͤΎ ͍͙ͤ͊ͯͦ͟ͻ ͔͔͒͗ͪ͡ ͘ ͫͭͦͪ͜͜͝ ͙͙ͣͯ͘͟ ͜ ͍ͭͦͪ;ͦͫͭ͜ ͙͍ͦͣͨͦͭͦͪ͘͟͜ 

˶͙͊ͭͤͫΈͦ͟͝ ˢ͔͙͙ͣͪ͟Σ ͍͙ͤ͊͘;͔ͤͤΎ ͤ͊ͨͪΎ͍ͣ͜ ͍͙ͪͦͭͯ͘͟ ͙ͣͯ͘;͎ͤͦͦ ͙͔ͣͫͭͼ͍ͭ͊ 

ͨͦͫͭͦͦͤ͊͟͜͡͡Έ͎ͤͦͦ ͔ͨͪͦ͒ͯ͜Τ ͔ͦͤͪͭͤͦ͟͟-͍ͤ͊ͯͦ͟͜Υ ͔ͣͭͦ͒ ͙͍ͣͯͦͤ͊͘͘͟;͎ͦͦ 

͊ͤ͊ͯ͘͜͡Σ ͊͘ ͎͒ͦͨͦͣͦͦΌ Ύ͎ͦͦ͟ ͘ΩΎ͍ͫͦ͊ͤͦ ͙͙ͪͫ ͙ͫͭ͡Ό ͍͙ͨͪͦ͒ͤ͜ͻ ͙͍ͦͣͨͦͭͦͪ͘͟͜ 

˶͙͊ͭͤͫΈͦ͟͝ ˢ͔͙͙ͣͪ͟ ̆˱̆-̆̆ ͫͭͦͭ͜͡ΈΤ ͎͔͔͔͍͙ͪͣͤͭ;͙͚ͤ ͔ͣͭͦ͒Σ ͍͙͚͊ͫͭͦͫͦ͊ͤ͘ 

͒͡Ύ ͙ͦͨͫ͊ͤͤΎ Ύ͍͙΅ ͙ͣͯ͘;͎ͤͦͦ ͤ͊ͼͦͤ͊ͣͯ͘͜͜͡ ͭ͊ ͊ͼ͔ͭͫ͟Έ͎ͦͦ͟ ͔͔ͪͤͫ͊ͤͫͯΤ 

͔ͣͭͦ͒ ͍ͤ͊ͯͦͦ͟͝ ͔ͫͭͪ͊ͨͦ͟͡Ύͼ͜͝ ͒͡Ύ ͍͙Ύ͍͔ͤͤ͡Ύ ͙ͫͭͦͪ͜;ͤͦ͝ ͔ͫͨͼ͙ͺ͙͜͟ ͍͙ͪͦͭͯ͘͟ 

͙ͣͯ͘;͎ͤͦͦ ͙͔ͣͫͭͼ͍ͭ͊ ˶͙͊ͭͤͫΈͦ͟͝ ˢ͔͙͙ͣͪ͟ ͨͦͫͭͦͦͤ͊͟͜͡͡Έ͎ͤͦͦ ͔ͨͪͦ͒ͯ͜Φ 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˸͙ͯ͘;͔ͤ ͙͔ͣͫͭͼ͍ͭͦ ͪ͊ͤ͟͝ ˶͙͊ͭͤͫΈͦ͟͝ 

ˢ͔͙͙ͣͪ͟ ̆˱̆ς̆ ̆ ͫͭͦͭ͜͡Έ Ί ͎͋͊͊ͭͦ΄͍͙͊ͪͦͣΣ ͯͤ͊ͫ͒ͦ͜͟͡ ͙ͫͭͦͪ͜;͙ͤͻ 

͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͍͙ͪͦͭͯ͘͟ ͔͎ͪͦͤͯ͜Φ ˿͔͊ͣ ͼ͙ͣ ͍ͦͤͦ Ύͫͤͦ͟͜ ͍͒ͪͤ͘͜͜ΎΊͭΈͫΎ ͍͒͜ 

ͤ͜΄͙ͻ ͍͍͙ͫͭͦ͜ͻ ͙ͣͯ͘;͙ͤͻ ͯ͟͡ΈͭͯͪΦ  

˹͔ͦ͋ͻ͒ͤͦ͜ ͊͘͟ͼ͔͍͙ͤͭͯ͊ͭ ͍͎ͯ͊ͯ ͔͍ͫͭͯ͒ͤͭ͜ ͤ͊ ͭͦͣͯΣ ΅ͦ ͨͦͪΎ͒ ͘͜ 

ͨͪͦͺ͔͚ͫͤͦ͜Ό ͙ͦͣͨͦͭͦͪͫ͘͟Έͦ͟Ό ͍ͭͦͪ;ͫͭ͜Ό ͍ ͙ͣͯ͘;ͤͦͣͯ ͙͔ͣͫͭͼ͍ͭ͜ ͔͎ͪͦͤͯ͜ 

͍ͫͨͫͤͯ͜͜ΌͭΈ ͪͤ͘͜͜ ͙͙ͭͨ ͺͦ͡Έͦͪͯ͟͡Σ ͍͟͡Ό;ͤͦ ͘ ͍͙͒͊ͤͣ͜ ͊ͪͻ͊͝;͙͙ͤͣ ͺ͙ͦͪͣ͊ͣ 

͜ ͨͤ͘͜͜΄͙͙ͣΣ ͍ͨͦΩΎ͙͙͊ͤͣ͘ ͘ ͣͫ͜Έͦ͟Ό ͯ͟͡ΈͭͯͪͦΌΦ ̒͟΅ͦ ͒͡Ύ ͍͙̐ͪͦͨ 

ͻ͔͊ͪ͊ͭͪͤ͊͟ ͍ͨͦͫ͒ͦͤ͊͜͡ ͣͤ͘͜Ό͍͊ͤͫͭ͜Έ ͔͍ͭ͊ͨ͜ ͍͙ͪͦͭͯ͘͟ ͎ͤ͊ͪͦ͒ͤͦͦ ͙͔ͣͫͭͼ͍ͭ͊ 

ό͊ͪͻ͊͝;ͤ͜ ͙ͪͭͯ͊͡Έͤ͜ ͺ͙ͦͪͣ ͍͙ͭͫͤ͜ΎΌͭΈͫΎ ͔ͫ͡ΎͤͫΈ͙͙ͣ͟ ͭ͊ ͣͫ͜Έ͙͙ͣ͟Σ ͭ͜Σ ͯ 

͍ͫͦΌ ;͔͎ͪͯΣ ͫͯ;͊ͫͤͦΌ ͍ͣ͊ͫͦͦΌ ͯ͟͡ΈͭͯͪͦΌύΣ ͭͦ ͍ ˶͙͊ͭͤͫΈ͚͟͜ ˢ͔͙ͣͪͼ͜ ͍͙ͦͤ 
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͍͙͍ͪͦ͊͘ΌͭΈͫΎ ͙ͫͣͯ͡Έͭ͊ͤͤͦ ͭ͊ ͯ ͫͨͦͯ͡;͔ͤͤ͜ ͘ ͙͙ͪͤͣ͘͜ ͙͙ͭͨ͊ͣ ͙ͣͯ͘;͙ͤͻ 

͙ͭͪ͊͒ͼ͚͜ ό͊ͺ͙ͪ͊ͤͫ͟Έͦ͟͝Σ ͤ͒͊ͤͫ͜͜Έͦ͟͝Σ Ί͍ͪͦ͊ͺ͙ͪ͊ͤͫ͟Έͦ͟͝Σ ͔ͪͦ͟͡ΈͫΈͦ͟͝).  

˽͊ͫͭ͡ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͙ͦͣͨͦͭͦͪͫ͘͟Έͦ͟͝ ͍ͭͦͪ;ͦͫͭ͜ ͔͍͔͙͚ͨͪ͒ͫͭ͊ͤ͡ ͯ ͔͎ͪͦͤ͜͜ 

͍ͫͣ͊͜ ͍͙͙ͦͫͤͦͤͣ Ί͍͔͚ͪͦͨͫΈ͙͙ͣ͟ ͙ͣͯ͘;͙͙ͤͣ ͙ͫͭ͡Ύ͙ͣΣ ͔͔͔͔͙͙ͨͪͤͫͤͣΣ ͤͦ͒͜͜ ͘͜ 

ͤ͊͘;͙ͤͣ ͔͊ͨͤͤͤ͘͘͜ΎͣΣ ͤ͊ ͙͔͙͊ͭͤͦ͊ͣͪ͊ͤͫ͟͡Έ͙͚͟ ͐ͪͯͤͭΦ ˻͒ͤ͊͟Σ ͔ͤͦ͋ͻ͒ͤͦ͜ 

͔͙͙ͨ͒ͪͫͭ͜͟͡Σ ΅ͦ ͍ ͍ͯͣͦ͊ͻ ͍͎ͤͦͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ ͍͙͙ͨͪͦ͒ͤͣ͜ ͙ͫͭ͊͡ ͙͙ͪͫ ͚ 

͙ͦͤ͊͘͟Σ Ύ͟͜ ͙͋ͯ͡ ͎͒ͪͯͦͪΎ͙͙͒ͤͣ ͍ ͙ͣͯ͘ͼ͜ ͍͙̐ͪͦͨΦ ́͊͟Σ ͊͘ ͙͒ͦ͋ ͙ͪͦͣ͊ͤͭͣͯ͘ 

ό̆˱̆ ͫ ͭΦύ ͯ ˶͙͊ͭͤͫΈ͚͟͜ ˢ͔͙ͣͪͼ͜ ͍ͨ͊ͤͯ͊ͦ͡ ͔ͫ͊ͦͤͤ͡ ͙͍ͣͯͯ͊ͤͤ͘͟Ύ ͤ͊ ͍ͦͫͤͦ͜ ͙ͣ͊͡ͻ 

͔͙ͨͫͤͤ͜ͻ ͜ ͭ͊ͤͼΌ͍͊͡Έ͙ͤͻ ͍͗͊ͤͪ͜ όͯ Ύͦͫͭ͟͜ ͙ͨͪ͊͒ͯ͟͡ ͣͦ͗ͤ͊ ͍͔͙ͤ͊ͫͭ ͔ͫͭͯ͒ͤͭ͊ͣ 

͙ͦͤͭͪ͒͊ͤͫ͟Σ ͙͒͊ͤͫ ͭ͊ ͺ͔ͦͪͭͨ͊ͤͤ͜͜ ͣͤ͊ͭ͜͜Ό͙ͪ ͙ͯ͋ͤ͟ͼ͍͜ ˸͔͊ͤͯ͡Ύ ˿͔͊ͯͣ͡Ύ ͜ 

˱͎ͤ͊ͫͦ͜ ˿͔͍͔ͪ͊ͤͭͫ͊ύΣ ͭͦ͒͜ Ύ͟ Ί͍͔͚ͪͦͨͫΈ͔͟ ͙ͣͯ͘;͔ͤ ͙͔ͣͫͭͼ͍ͭͦ ͔ͨ͊ͪ͊͡͡Έͤͦ 

͍͙͍ͪͦ͊ͦ͘͡ ͔͙ͭͣ ͙͍͔ͨͪͦͭͫͭ͊ͤͤ͡Ύ ͙ͣͭͼΎ ͜ ͫͯͫͨ͜͡Έ͍ͫͭ͊Σ ͙͙ͨͪͪͦ͒ Ύ͟ 

͍͔͔͒͒ͪ͊ͤͤ͘͜͟͡Ύ ͫͭ͊ͤͯ ͡Ό͙͙͒ͤΣ ͍͔ͭ;͜ ͍͒͜ ͔ͪ͊͡Έͤͦͫͭ͜ ͯ ͍ͫͭ͜ ͔͎͔ͤ͒͡ ͜ ͊ͦ͘͟͟Σ Ύ͟͜ 

͍ͭ͜͡Ό͍͙͊ͫ͡Ύ ͍ ͙ͫͣͺͦͤ͜;͙ͤͻ ͭ͊ ͔͙ͦͨͪͤͻ ͍ͭͦͪ͊ͻΦ   

̂ ͨͪͦͼ͔ͫ͜ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟ ͺͦ͡Έͦͪͯ͟͡ ͪ͊ͤ͟͝ ˶͙͊ͭͤͫΈͦ͟͝ ˢ͔͙͙ͣͪ͟ 

͔ͤͦ͋ͻ͒ͤͦ͜ ͔͙͙ͨ͒ͪͫͭ͜͟͡Σ ΅ͦ ͚ͤ͊͋͜͡Έ΄ ͫ͊ͣͦ͋ͯͭͤΈͦΌ ͚ ͍͒͊ͤΈͦΌ ͚͎ͦͦ 

;͙͊ͫͭͤͦΌ Ί ͊ͺͪͦ-ͻ͙͙ͪͫͭΎͤͫΈ͟͜ ͜ ͊ͺͪͦ-ͤ͒ͦ͜-ͻ͙͙ͪͫͭΎͤͫΈ͟͜ ͙͙ͪͭͯ͊͡Σ ͯ Ύ͙͟ͻ 

͍͙͙͒͋ͫ͜͡Ύ ͣ͜ͺ͎ͦͦ͜͡;ͤ͜ ͯΎ͍͔ͤͤ͡Ύ ͊ͺ͙ͪ͊ͤͫ͟Έ͙͟ͻ ͜ ͤ͒͊ͤͫ͜͜Έ͙͟ͻ ͔͔ͨͣͤ͡ 

ό͔ͫ͊ͤͭͪ͜Ύ ͤ͊ ˴ͯ͋͜Σ ͍ͦ͒ͯ ͤ͊ ˥͊ͭ͜͝Σ ͔͊ͤ͒ͦͣ͋͟͡ ͭ͊ ͯͣ͋͊ͤ͒͊ ͍ ˣ͙ͪ͊͘͜͡͝ύΦ ́͊ͦ͗͟ 

͔ͤͦ͋ͻ͒ͤͦ͜ ͍͙͊͊ͭ͘͟Σ ΅ͦ ͔ͫ͊ͣ ͫ͊ͪ͊͟͡Έͤ͊Σ ͙ͪͭͯ͊͡Έͤ͊ ͙͔ͨͪͤ͊͗ͤͫͭ͜͡Έ ͊͘ͻ͙͙ͫͭ͊͡ 

͙ͣͯͯ͘͟ ͼ͙ͻ ͚͍͒ͫͭ͜ ͍͒͜ ͍ͦͤ͘͜΄ͤ͜ͻ ͍͙͍͍ͨ͜͡Φ  

˽ͦͪΎ͒ ͘͜ ͍ͫͭ͊ͪͦ͒͊ͤͣ͜ ͙ͪͭͯ͊͡Έ͙ͤͣ ͺͦ͡Έͦͪͦͣ͟͡ ͤ͊ ͙͔ͦͤͭͤͤͭ͟͜ ͫͤͯ͜Ί 

͎ͤ͊͋͊͊ͭͦ ͨͤ͘͜͜΄͙͚Σ ͘ Ί͍͔͚ͪͦͨͫΈͦ͟͝ ͙ͫͭͦͪ͜;ͤͦ͝ ͭͦ;͙͟ ͦͪͯ͘Σ ͍ͪͦ͊͗͊͘͡Έ͙͚ͤ 

ͣ͜Έ͙͚ͫ͟ ͺͦ͡Έͦͪ͟͡Σ Ύ͙͚͟ ͍͙͍ͪͦ͊͘ΊͭΈͫΎ ͍ ͦͤͭ͊ͭ͟͟͜ ͘ ͙͙ͣ͊ͣ͡ ͙͗͊ͤͪ͊ͣ 

ͨͪͦͺ͔͚ͫͤͦ͜͝ ͙͙ͣͯ͘͟ ό͙͙ͫ͊ͦͤͤͣ͡ ͭ͊ͤͼΎ͙ͣΣ ͍ͦ͊͟͡Έ͙͙ͤͣ ͣͤ͊ͭ͜͜Ό͙ͪ͊ͣύΦ ͔͚̇ ͙ͭͨ 

ͨͤ͘͜Έ͎ͦͦ ͣͫ͜Έ͎ͦͦ͟ ͺͦ͡Έͦͪͯ͟͡ ͔͔͍ͨͪ͊͗͊Ί ͍ ˶͙͊ͭͤͫΈ͚͟͜ ˢ͔͙ͣͪͼ͜ ͜ Ί 

͚ͤ͊ͫ͊ͣͦ͋ͯͭͤ͜΄ͦΌ ;͙͊ͫͭͤͦΌ ͝͝ ͻͯ͒ͦ͗ͤΈͦ͝ ͯ͟͡Έ͙ͭͯͪΦ ̂ ͚͎ͦͦ ͤ͊͒ͪ͊ͻ 

ͫͺ͍͙ͦͪͣͯ͊ͫ͡Ύ ͎͔͙͊ͪͤͭͤͫΈ͔͟ ͎ͭ͊ͤͦΣ ͙͋ͪ͊͘͡ΈͫΈ͊͟ ͫ͊ͣ͋͊Σ ͙ͯ͋ͤͫ͟Έ͙͚͟ ͫͦͤΣ 

͔͙ͣͫ͊ͤͫ͟͟Έ͟͜ ͣ͊ͪ͊͜;͜Σ ͙͋ͪ͊͘͡ΈͫΈ͟͜ ΄͙ͦͪ͊ͤ ͭ͊ ͤ͜Φ ̂ ͙ͤͻ ͍͍͒͋ͯͫ͜Ύ ͙͔ͫͤͭ͘  

Ί͍͔͚ͪͦͨͫΈ͎ͦͦ͟ ͭͦͤ͊͡Έͤͦ-͎͚͎͊ͪͣͦͤͤͦͦ͜ ͙͔ͣͫͤͤ͡Ύ ͭ͊ ͙ͣͯ͘;ͤͦ-͍ͪ͜΄͍ͦͦ͝ ͔͙ͣͭͪ-

͙͟ ͘ ͊ͺͪͦ-ͤ͒͊ͤͫ͜͜Έ͙ͣ͟ ͙ͪͭͣ͜;͙ͤͣ ;ͯͭͭΎͣΣ ͙͔͙ͫͤͪͭͣͦͣ͘͟ ͍͎ͣͦͤͦͦΣ ͙ͣͯ͘;͎ͤͦͦ 

ͭ͊ ͪͯͻ͍͎ͦͦͦ ͤ͊;͊͡Σ ͪͦͯͣͤͤ͘͜Ύͣ ͙ͣͯ͘;͎ͤͦͦ ͨͪͦͫͭͦͪͯ ͜ ͙ͣͯ͘;͎ͤͦͦ ͍͙ͪͦͭͯ͘͟Σ Ύ͟ 

͔͍͙͎ͤͨͤͤͦͦ ͺ͊ͭͯͪͤͦ͟-͙͒ͤ͊ͣ͜;͎ͤͦͦ ͎ͤ͊ͤͭ͊ͤͤ͜ΎΣ ͍ͣͨͪͦ͊͘͜͜ͼ͚ͤͦ͜Ό ͍ͫͦ͋ͦ͒ͦΌ ͚ 

ͪͦͯͭͫͭ͘͟͜ΌΦ ˿͔͊ͣ ͍͙ͭͦͪ ͼΈ͎ͦͦ ͨ͊ͫͭ͊͡ ;͍͊ͫͭͦͦ͟ ͍͚ͯ͜΄͙͡ ͒ͦ ͎͙ͨͪͦͪ͊ͣ ͔͎͍ͤͭͪͦ͊͜-

͎ͤͦͦ ͯͪͫͯ͟ ζ˸͙͔ͫͭͼ͍ͭͦ ό͍ͨͤ͊͊͘͜͡Έͤ͊ ͍ͫ͊͒ͦ͊͟͡ύηΦ ̂ Ί͒ͤͦͫͭ͜ ͭͪΈͦͻ ͙͙ͦͨͫ͊ͤͻ 

͍͙΅͔ ͍ͨ͊ͫͭ͜͡ όͨͪͦͺ͔͚ͫͤͦ͜͝ ͍ͭͦͪ;ͦͫͭ͜Σ ͊ͪͻ͊͝;͎ͤͦͦ ͭ͊ ͣͫ͜Έ͎ͦͦ͟ ͺͦ͡Έͦͪͯ͟͡ύ 

͍͙͍ͪͦ͊͘ΊͭΈͫΎ ͜ ͙ͣͯ͘;͔ͤ ͙͔ͣͫͭͼ͍ͭͦ ͪ͊ͤ͟͝ ˶͙͊ͭͤͫΈͦ͟͝ ˢ͔͙͙ͣͪ͟ ͯ ̆̆ ͫͭͦͭͭ͜͜͡Φ  
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˹͔ͦ͋ͻ͒ͤͦ͜ ͊͟ͼ͔͍͙ͤͭͯ͊ͭ ͍͎ͯ͊ͯ ͔͍ͫͭͯ͒ͤͭ͜Σ ΅ͦ ͍ͦͫͤͦͦΌ ͺ͍ͦͪͣͯ͊ͤͤΎ 

ͤ͊ͼͦͤ͊͜͡Έ͙ͤͻ ͙ͦͣͨͦͭͦͪͫ͘͟Έ͙͟ͻ ΄͟͜͡ ͪ͊ͤ͟͝ ˶͙͊ͭͤͫΈͦ͟͝ ˢ͔͙͙ͣͪ͟ ͫͭ͊͊͡ 

͔͎͒ͦͦ͜͜͡Ύ ͒ͯͻ͍͎ͦͤͦͦ ͚ ͻͯ͒ͦ͗ͤΈ͎ͦͦ ζͤ͊ͼͦͤ͊ͣͯ͘͜͜͡ηΣ Ύ͊͟ ͦ͋ΩΊ͒ͤ͊͊͡ ͍ͫ͜ 

͚ͤ͊͋͜͡Έ΄͜ Ύ͍͙΅͊ ͙͔͙͊ͭͤͦ͊ͣͪ͊ͤͫ͟͡Έͦ͟͝ ͙͙ͣͯ͘͟ ·· ͫͭͦͭͭ͜͡ΎΦ ͚̆ͯ͒ͦ͗ͤ͜ 

ͤ͊ͼͦͤ͊ͣ͘͜͜͡ ͙ͤ͊͒ͻ͍ͤͯ ͨͦΎ͍ͯ ͙ͭ͊͟ͻ ͙ͣͯ͘;͙ͤͻ ͤ͊ͨͪΎ͍ͣ͟͜Σ Ύ͟ ζ͔͎͙ͤͪͣ͘η ͯ 

͙͊ͪ͋ͫ͟Έ͙͟ͻ ͪ͊ͤ͊͟͝ͻΣ ζ͙ͤ͒͜ͻ͔ͤͣ͘͜η ͍ ͊ͤ͒ͫΈ͙͟ͻΣ ζ͊ͼ͔ͭͫ͟Έ͙͚͟ ͔͔ͪͤͫ͊ͤͫη ͯ 

˸͔͙ͫ͟ͼ͜Φ ͍͔͚̐ͪͦͨͫΈ͟͜ ͔ͤͦͺͦ͡Έͦͪͤ͟͜͡ ͔͔ͭͤ͒ͤͼ͜͝ ͙͋ͯ͡ ͨͦ-͍ͫͦΊͣͯ ͙͔ͦͫͣͫͤ͜͡ ͜ 

͙ͫͭ͊͡ ͍ͨͪͦ͒ͤͦ͜Ό ͙ͫͭ͡Έ͍ͦͦΌ ͦͤ͊ͦ͘͟Ό ͯ ͍ͭͦͪ;ͦͫͭ͜ ͚ͤ͊͋͜͡Έ΄͙ͻ ͙͍ͣͯ͊ͤͭ͘͟͜ 

͙͔͙͊ͭͤͦ͊ͣͪ͊ͤͫ͟͡Έ͎ͦͦ͟ ͙͔ͦͤͭͤͤͭͯ͟Σ ͙ͭ͊͟ͻΣ Ύ͟ ˩͚ͭͦͪ ˤ͊͜͡-˶ͦ͋ͦͫ όˣ͙ͪ͊͘͜͡ΎύΣ 

˴͊ͪͦͫ͡ ͍͔̉͊ͫ ό˸͔͙ͫ͊͟͟ύ ͜ ˢ͡Έ͔͋ͪͭͦ ͔̆ͤ͊ͫͭͪ͊͜ όˢ͎͔͙ͪͤͭͤ͊ύ ͭ͊ ͤ͜΄͜Φ ˹͔ͦ͋ͻ͒ͤͦ͜ 

͊ͤ͊͘͘;͙͙ͭΣ ΅ͦ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͙͔͙͊ͭͤͦ͊ͣͪ͊ͤͫ͟͡Έ͙͙ͣ͟ ͙͙ͦͣͨͦͭͦͪ͊ͣ͘͟ 

͍͙͍͙ͪ͊ͦ͘ͻ ͍͊ͫͦ͋͘͜ ͤ͜΄͙ͻ ͤ͊ͨͪΎ͍ͣ͜ ͊͘ͻ͒ͤͦ͜Ί͍͔͚ͪͦͨͫΈͦ͟͝ ͙͙ͣͯ͘͟ ·· ͫͭͦͭͭ͜͡Ύ 

ό͔ͣͨͪͫͦͤͣͯ͘͜͜͜Σ ͔͔ͫͨͪͫͦͤͣͯ͘͟͜͜Σ ͔͙ͤͦ͊ͫ͟͡ͼ͙ͣͯ͘ύ ͭ͊ͦ͗͟ ͨ͒ͨͦͪ͜Ύ͍͍͒ͦͯ͊ͦͫ͟͡Ύ 

͔͒͜͝ ͍͔͔ͪͤͤͤ͘Ύ ͒ͦ ͍͎ͫͦͦ ͙͎ͣͤͯͦͦ͡Φ 

˭͙͙ͯͨͤͣͦͫΎ ͔͒ͭ͊͡Έͤ͜΄͔ ͤ͊ ͙͍ͦͫͦ͋ͦͫͭ͡Ύͻ ͙ͣͯ͘;͎ͤͦͦ ͤ͊ͼͦͤ͊ͣͯ͘͜͜͡ ͍ 

͍ͭͦͪ;ͦͫͭ͜ ͍͙ͨͪͦ͒ͤ͜ͻ ͙͔͙͊ͭͤͦ͊ͣͪ͊ͤͫ͟͡Έ͙͟ͻ ͙͍ͦͣͨͦͭͦͪ͘͟͜Φ 

ˣ͜͡Ύ ͍͙͍ͭͦ͟͜ ͤ͊ͼͦͤ͊͜͡Έ͎ͤͦͦ ͫͨͪΎ͍ͣͯ͊ͤͤΎ ͙ͣͯ͘;͎ͤͦͦ ͙͔ͣͫͭͼ͍ͭ͊ 

ˢ͎͔͙͙ͪͤͭͤ ͫͭͦΎ͍ ̅ͪ͊ͤͫͫͦ͜͟ ͎͔͚͍̆͊ͪͪͫ όмупфςмфллύΦ ˤ͙͍͊͗ͯ͡ ;͙͊ͫͭͤͯ ͚͎ͦͦ 

ͫͨ͊͒΅͙͙ͤΣ ͨͦͪΎ͒ ͘͜ ͔ͦͨͪͦΌΣ ͍͙͙ͫͭ͊ͤͦ͡ ͺ͔ͦͪͭͨ͊ͤͤ͜͜ ͣͤ͊ͭ͜͜Ό͙ͪ ς ͍͊͡Έ͙ͫΣ 

͙ͣ͊ͯͪ͘͟Σ ͎͙ͣͦͤ͜͡Σ ͎ͭ͊ͤͦΦ ˹͙͚͊ͫͭͯͨͤ ͪͦ͟͟ ͤ͊ ΄͡Ύͻͯ ͍ͦͫͦΊͤͤΎ ͤ͊ͼͦͤ͊͜͡Έ͙ͤͻ 

͙ͭͪ͊͒ͼ͚͜ ͙͍ͪͦ͋͘ ˢ͡Έ͔͋ͪͭͦ ˤ͜͡ΈΎͣͫ όмусоςмфрнύΦ ˤͤ͜ ͎͍ͤ͊ͣ͊͊ͫΎ ͍͙͙ͫͭͦͪͭ 

ͤ͊ͼͦͤ͊͜͡Έ͙͚ͤ ͙ͫͭ͡Έ ͤ͊ ͍ͦͫͤͦ͜ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͜ ͙ͫͭ͊͘͜͡ͼ͜͝ ͔͎ͨͫͤͤͦͦ͜ ͚ 

ͭ͊ͤͼΌ͍͊͡Έ͎ͤͦͦ ͺͦ͡Έͦͪͯ͟͡ ͎͊ͯ;ͦΦ  

˹͍͔ͦ ͍ͭͪ͊ͭͯ͊ͤͤ͟Ύ ͤ͊͘ͻ͙ͦ͒ͭΈ ͔ͨͪͦ͋ͣ͊͡ ͙͔ͫͤͭͯ͘ ͤ͊ͼͦͤ͊͜͡Έ͎ͤͦͦ ͚ 

͍͔ͯͤͪͫ͊͜͡Έ͎ͤͦͦ ͍ ͍ͭͦͪ;ͦͫͭ͜ ˢ͡Έ͔͋ͪͭͦ ͔͙̆ͤ͊ͫͭͪ͜ ό1916ςмфуоύ ͯ ͍͘ΩΎͯ͘͟ ͘ 

͙͍͙͊ͭͤͣ͟ ͍ͦͫͦΊͤͤΎͣ ͔ͫͪ͊ͣͯ͘͜͜͡Σ ͙͙͙ͫͦͤͦͪͫͭ͟Σ ͔͙͙͊͊ͭͦͪ͟͡Σ ͍ͣͪͦͭͦͤͦͦ͜͟͝ 

͔ͭͻ͙ͤ͜͟Φ ̂ ͔ͨͪ΄ͦͣͯ ͔ͨͪͦ͒͜͜ ͍ͭͦͪ;ͦͫͭ͜Σ ͍ͤ͊͊ͤͦͣͯ͘ ͙͙͒ͦͫ͒ͤ͊ͣ͜͟͡ ζͦ͋ΩΊ͙͍͙ͭͤͣ͟ 

ͤ͊ͼͦͤ͊ͣͦͣ͘͜͜͡ηΣ ͙ͦͣͨͦͭͦͪ͘͟ ͙͍͊ͭͤͦ͟ ͍͙͙͍ͦͪͫͭͦͯ͟Ί ͪͦ͘΄͙͔͙͚ͪͤ ͫ͊͒͟͡ 

͙ͯ͒͊ͪͤͻ ͔͍ͤͫͭͪͯͣͤͭ͜͜ ͭ͊ ͤͭͦͤ͊͜ͼ͜͝ ͎͔͙͊ͪͤͭͤͫΈ͎ͦͦ͟ ;͍ͦͦ͜͡;͎ͦͦ ͭ͊ͤͼΌ ͣ͊͊ͣ͋ͦ͡Σ 

͒͡Ύ Ύ͎ͦͦ͟ ͙͍ͭͨͦ͜ ͚ͨͦͫͭͤ͊͜ ͨͯ͡Έͫ͊ͼ͜Ύ ͍ͫͣͦ͜͜͟ ͜ ͟͜͡Έ͊͟ ͙͍ͭͨ͜ ͙͍͙ͫͤͦͨͦ͊ͤ͟ͻ 

͙ͪͭͣ͜;͙ͤͻ ͺ͎ͯͪ͜ ό͔͙͋͊ͭ͡ ζ˽͊ͤ͊ͣ͋͜η ͜ ζ˩ͫͭ͊ͤͫ͜ΎηΣ ˽ΩΎͭΈ ͙ͤ͊ͪͦ͒ͤͻ 

͎͔͙͊ͪͤͭͤͫΈ͙͟ͻ ͔ͨͫͤ͜ΈΣ ˨͍͊ͤ͊͒ͼΎͭΈ ͔͙͊ͣͪ͊ͤͫ͟Έ͙͟ͻ ͔ͨͪ͡Ό͚͒͜ ͒͡Ύ ͺ͔ͦͪͭͨ͊ͤͦ͜Σ 

ͦͤ͟ͼ͔͙ͪͭ ͒͡Ύ ͺ͔ͦͪͭͨ͊ͤͦ͜Σ ͙͙ͫͪͨ͟͟Σ ͍ͦͦͤ͜͡;͔͜͡Σ ˴͊ͤͭ͊ͭ͊ ˸͎͊͜;͚ͤ͜ ˢ͔͙ͣͪͼ͜ύΦ 

 ̂͒ ͎ͪͯͦͣͯ ͔ͨͪͦ͒͜͜ ό͔ͨͪͦ͒͜͜ ζͫͯ͋ΩΊ͙͍͎ͭͤͦͦ͟ ͤ͊ͼͦͤ͊ͣͯ͘͜͜͡ηύ ͼ͔ͤͭͪ͊͡Έ͙ͤͣ 

͔͙ͣͦ͒ͦ͟͡-͎͚͙͊ͪͣͦͤͤͣ͜ ͔͔͔ͣͤͭͦͣ͡ ͍ͭͦͪ;ͦͫͭ͜ ͙ͦͣͨͦͭͦͪ͊͘͟ ͨͦͫͭ͊Ί 

͍ͨͦͫ͒ͦͤͫͭ͜͜͡Έ ͍͍ͯ͘͟͜ Ŝ-a-d-g-h-ŜΣ ΅ͦ ͍͍͒ͨͦ͒͊͜͜Ί ͫͭͪͦΌ ΄͔͙ͫͭͫͭͪͯͤͤͦ͝ 

ͫͨ͊ͤͫ͜Έͦ͟͝ ͎͙ͭ͊ͪ͜Σ ͎͙͋ͦͦ͟͡ ͍͔ͦͪͤͤͦ͟͜͝ ͯ ͔ͪͦ͟͡ΈͫΈ͚͟͜ ͺͦ͡Έ͚ͦͪͤ͟͜͡ ͯ͟͡Έͭͯͪ͜ 

˶͙͊ͭͤͫΈͦ͟͝ ˢ͔͙͙ͣͪ͟Φ ͔̇ ͍͍ͫͨͯ͘͜;;Ύ ͫͭ͊ͦ͡ ͒͡Ύ ͙ͦͣͨͦͭͦͪ͊͘͟ ͚͍͙͍ͤ͊͊͗͜͡΄͙ͣ 
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ͤ͊ͼͦͤ͊͜͡Έ͙ͤͣ ͍͙͍ͯͦͫͣͦͦͣ͘͟͡ ό˿͙͚ͭͪͯͤͤ ͍͔͊ͪͭͭ͟ Ѕ мΣ ˿ͦͤ͊ͭ͊ ͒͡Ύ ͺ͔ͦͪͭͨ͊ͤͦ͜ 

Ѕ мΣ ˴ͦͤͼ͔ͪͭͤ͜ ͍͊ͪ͊͜ͼ͜͝ ͒͡Ύ ͔ͦͪͫͭͪͯ͟ύΦ ̂ ͔ͭͪͭΈͦͣͯΣ ζ͔͔͔͙ͤͦͫͨͪͫͦͤͫͭ͟͜͜;ͤͦͣͯη 

͔ͨͪͦ͒͜͜ ͤ͊ͼͦͤ͊͜͡Έ͔ͤ ͨͪͦΎ͍͡ΎΊͭΈͫΎ ͍ ͔͙̆ͤ͊ͫͭͪ͜ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ ͎ͯ͊͊͘͡Έ͔͙ͤͤͻ 

ͤͭͦͤ͊͜ͼ͚ͤͦ͜-͔͙ͭͣ͊ͭ;͙ͤͻ ͺͦͪͣͯ͡ όͣ͊͊ͣ͋ͦ͡ύΣ ͍͙͍͍ͯͦͫͣͦ͘͟͜͡ όŜ-a-d-g-h-Ŝύ ͜ 

͍͙͗͊ͤͪͦͻ ͔͎͚͊ͭͦͪ͟͜ όͭͦ͊ͭͤͫͭ͟͜Έύ όͺ͙ͤ͊͜͡ м-͎ͦ ͜ н-͎ͦ ͺ͔͙ͦͪͭͨ͊ͤͤ͜ͻ ͦͤ͟ͼ͔͍ͪͭ͜Σ  

2-͎ͦ ͍ͦͦͤ͜͡;͔͡Έ͎ͤͦͦ ͦͤ͟ͼ͔ͪͭͯΣ ˴ͦͤͼ͔ͪͭͯ ͒͡Ύ ͙ͫͭͪͯͤͤͻΣ н-͝ ͜ о-͝ ͫͦͤ͊ͭ ͒͡Ύ 

ͺ͔ͦͪͭͨ͊ͤͦ͜ύΣ ͊ ͭ͊ͦ͗͟ Ύ͟ ͍͜͡Έ͔ͤ ͣ͊ͤͨͯ͜͡Ό͍͊ͤͤΎ ͙͊ͫͦ͋͊ͣ͘ ͙ͪͤ͘͜ͻ Ί͍͔͚ͪͦͨͫΈ͙͟ͻ 

͙ͫͭͦͪ͜;͙ͤͻ ͙͍ͫͭ͜͡ ό˾͔͔ͤͫ͊ͤͫͯΣ ͋͊ͪͦͦ͟Σ ͙͊ͫ͟͡ͼ͙ͣͯ͘Σ ͙ͪͦͣ͊ͤͭͣͯ͘Σ 

͔͔ͫͨͪͫͦͤͣͯ͘͟͜͜Σ ͔͙ͤͦ͊ͫ͟͡ͼ͙ͣͯ͘Σ ͔ͤͦͺͦ͡Έ͙ͦͪͣͯ͘͟͡Σ ͍͎͊͊ͤͪ͊͒ͯύΦ 

˹͊ͼͦͤ͊͜͡Έͤ͜ ͔͔͙ͤͭͪͫ͜ ͙͋ͪ͊͘͡ΈͫΈ͙͟ͻ ͙͍ͦͣͨͦͭͦͪ͘͟͜ ͺͦͪͣͯΌͭΈͫΎ ͍ 

͚ͦͫͭ͊ͤͤ͜ ͔͙ͭͪͭͤ͜ ·L· ͯ ζˣ͙ͪ͊͘͡ΈͫΈͦͣͯ͟ ͎ͭ͊ͤͦη ͒͡Ύ ͺ͔ͦͪͭͨ͊ͤͦ͜ ͜ ζˣ͙ͪ͊͘͡ΈͫΈ͚͟͜ 

ͫΌͭ͜͝η ͒͡Ύ ͔ͦͪͫͭͪͯ͟ ˢ͔͡΄͊ͤ͒ͪͯ ˶͔͍͜ όмуспςмуфнύΦ ̂ ͔ͨͪ΄͚͜ ͍͙ͨͦͦͤ͜͡ 

̆ ̆ͫ ͭͦͭͭ͜͡Ύ ͙͋ͪ͊͘͡ΈͫΈ͙͚͟ ͭ͊ ͊ͺ͙ͪͦ͋ͪ͊͘͡ΈͫΈ͙͚͟ ͺͦ͡Έͦͪ͟͡ ͍͙͙ͦͪͫͭ͊ͤͦ͟ 

ˢ͡Έ͔͋ͪͭͯ ˹͔͔ͨͦͣͯͫͤͦͣ όмуспςмфнлύ ͯ ͔͍͚ͦͪͫͭͪͦ͟͜ ͫΌͭ͜͝ ζˣ͙ͪ͊͘͡ΈͫΈ͊͟ ͔ͫͪ͜ΎηΣ 

ˢͤͭͦͤͯ͜ ̅ͪ͊ͤͫͫͯ͜͟ ˣ͎ͪ͊ͦΌ όмусуςмфпрύ ͯ ͙ͫͣͺͦͤ͜;͙ͤͻ ͔ͨͦͣ͊ͻ ζ˸͊ͪ͊η ͜ 

ζ˸͊ͪ͊͋͊ηΣ ͔͍͙ͦͪͫͭͪͦ͟ͻ ζ˽͔ͪ͡Ό͒͜͝ ͜ ͍͊ͪ͊͜ͼ͜Ύͻ ͤ͊ ͙͋ͪ͊͘͡ΈͫΈͯ͟ ͔ͭͣͯηΦ ˩͔ͪͤͫͭͯ 

˹͊͊ͪ͘͜ όмусоςмфопύ ͍͙͙͍͍͍ͦͪͫͭͦͯ͊͟ ͯ ͍ͫͦ͝ͻ ͍ͭͦͪ͊ͻ ͒͡Ύ ͺ͔ͦͪͭͨ͊ͤͦ͜ ͤͭͦͤ͊͜ͼ͜͝ 

ͨͦͨͯ͡Ύ͙ͪͤͻ ͍͗͊ͤͪ͜ ͣͫ͜Έ͎ͦͦ͟ ͺͦ͡Έͦͪͯ͟͡ όͣ͊΄͙΄͔ ͜ ͎ͭ͊ͤͦύΦ  

˹͔ͦ͋ͻ͒ͤͦ͜ ͊͘͟ͼ͔͍͙ͤͭͯ͊ͭ ͍͎ͯ͊ͯ ͔͍ͫͭͯ͒ͤͭ͜ ͤ͊ ͭͦͣͯΣ ΅ͦ ͔͔ͫͪ͒ 

͙͋ͪ͊͘͡ΈͫΈ͙͟ͻ ͙͍ͦͣͨͦͭͦͪ͘͟͜Σ ͦͪ͜Ί͍͙ͤͭͦ͊ͤͻ ͤ͊ ͦͤ͟ͼ͔ͨͼ͜Ό ζ͙ͣͯ͘;͎ͤͦͦ 

ͤ͊ͼͦͤ͊ͣͯ͘͜͜͡ηΣ ͙͍͔ͦͫͦ͋͡ ͣͫ͜ͼ͔ ͚͊ͣ͊͘Ί ˩͚ͭͦͪ ˤ͊͜͡-˶ͦ͋ͦͫ όмуутς1959). 

˹͚͊Ύ͍ͫͪ͊͟͜΄͜ ͨͪͦΎ͍͙ ͤ͊ͼͦͤ͊͜͡Έͤͦ͝ ͙͙ͨͪͪͦ͒ ͚͎ͦͦ ͍ͭͦͪ;ͦͫͭ͜ ς ͼ͙͙͟͡ ζ̊ͦͪͦη ͜ 

ζˣ͙ͪ͊͘͡ΈͫΈ͟͜ ˣ͊ͻ͙͊ͤ͜ηΦ ˸͙ͯ͘;͙͚ͤ ͙ͫͭ͡Έ ͙ͦͣͨͦͭͦͪ͊͘͟ ͋ͯ͒ͯΊͭΈͫΎ ͤ͊ ͍͊͘Ίͣͦ͒͜͝ 

ͦ͊͟͡͡Έ͎ͤͦͦ ό͙͋ͪ͊͘͡ΈͫΈ͎ͦͦ͟ ͺͦ͡Έͦͪͯ͟͡ύ ͜ ͍͔ͯͤͪͫ͊͜͡Έ͎ͤͦͦ ό͊͘ͻ͒ͤͦ͜Ί͍ͪͦ-

͔͚ͨͫΈ͙͟ͻ ͍͗͊ͤͪ͜ ͜ ͙͍ͫͭ͜͡ύΦ ͍͔͚̐ͪͦͨͫΈͯ͟ ͍͔ͯͤͪͫ͊͜͡Έͤͯ ͍͗͊ͤͪͦͯ ͔͎͊ͭͦͪ͟͜Ό 

όͫΌͭ͊͝Σ ͔ͨͪ͡Ό͒͜ΎΣ ͻͦͪ͊͡Σ ͊ͪ͜ΎΣ ͭͦ͊ͭ͊͟ ͭͦ΅ͦύ ͘ ͔͙ͯͫͭ͊ͤͣ͡ ͒͡Ύ ͔ͤ͝ ͙ͭͨͦͣ 

ͦ͋ͪ͊ͤͦͫͭ͘͜ ͙ͦͣͨͦͭͦͪ͘͟ ͍ͫͭ͊͘͜͡ΎΊ ͘ ͙͋ͪ͊͘͡ΈͫΈ͙ͣ͟ ͺͦ͡Έ͙ͦͪͤͣ͟͡ ͗͊ͤͪͦͣΣ 

͍͙͙͍ͦͪͫͭͦͯ͟Ό;͙ ͔ͭͻͤͯ͜͟ ͔ͪͦͤͫͭͪͯ͟͟ͼ͜͝ ͚͎͍ͤ͊ͦͦͤ͜͡΄͙ͻ ͍͙͗͊ͤͪͦͻ ͦͤ͊͘͟ 

ͫͯ;͙͙͊ͫͤͣ ͔͙͙ͯͫ͊͒ͤͤͣ͟͡ ͙ͣͯ͘;͙͙ͤͣ ͙͊ͫͦ͋͊ͣ͘Φ ̂ ͔ͪͯ͘͡Έͭ͊ͭ͜ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ Ύ͟ 

͔͔͙͔ͨͪͦͫͣͫͤͤ͡Ύ ͍͔ͯͤͪͫ͊͜͡Έ͎ͤͦͦ ;͔͔ͪ͘ ͦ͊͟͡͡Έ͔ͤΣ ͭ͊͟ ͜ ͍͙Ύ͍͔ͤͤ͡Ύ ͍͔ͯͤͪͫ͊͜͡Έ-

͎ͤͦͦ ͔ͫͤͫͯ ͦ͊͟͡͡Έ͎ͤͦͦΦ ˽͙͚ͪͦͣΣ Ύ͙ͣ͟ ͙ͦͪͫͭͯ͟ΊͭΈͫΎ ͙ͦͣͨͦͭͦͪ͘͟ ͯ ͍͔ͫͭͦͪͤͤ͜ 

ͼ͙͍͟͜͡ ̊ͦͪͦ ͜ ˣ͙ͪ͊͘͡ΈͫΈ͙͟ͻ ͋͊ͻ͊ͤ͜ ͔ͣͦ͗ ͙͋ͯͭ ͍͙ͤ͊͘;͔͙͚ͤ Ύ͟ ͔͔ͨͪͻ͒͜ ͗͊ͤͪͯ ͘ 

ͺͦ͡Έ͎ͦͪͤͦͦ͟͡ ͔ͦͤͭͫͭͯ͟͟ ͍ ͍͔ͯͤͪͫ͊͜͡Έ͙͚ͤ ͤ͊ ͍ͦͫͤͦ͜ ͚͔͙ͤ͊͒ͤ͘ͻ ͭͦ;ͦ͟ ͙͒ͦͭͯ͟ ͜ 

͔͔͙ͨͪͭͤͯ ζ͍͎ͫͦͦη ό͙͋ͪ͊͘͡ΈͫΈ͎ͦͦ͟ύ ͜ ζ;͎ͯ͗ͦͦη όΊ͍͔͚ͪͦͨͫΈ͎ͦͦ͟ύΦ  

͔̇ ͚͍ͤ͊ͨͦͤ͜΄͔ ͍͔͔ͭͤ͜͡ ͯ ζ̊ƻǇƻη Ѕ мл ς ͎ͯ͊͊͘͡ΈͤΌΌ;ͦͣͯ ͒͡Ύ ͙ͫͭ͡Ό 

͙ͦͣͨͦͭͦͪ͊͘͟Φ ͍́ͪ͜ ͣ͊Ί ͎͍ͨ͒͊ͦͦͦ͘͜͟͡ ζ˾͙͔ͦ͋ͭ͘ ͔ͫͪͼ͔η ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ 

͍͙͙ͦͪͫͭ͊ͤͦ͟͝ ͯ ͎͒ͪͯͦͣͯ ͪͦ͒͘͜͜͡ ͼ͙͙ͭ͊ͭ ͘ ͔͔ͪͨͪͭͯ͊ͪͯ ΄ͦͪ͊ͤ͊ ˴͔͊ͭͯͯ͒͡ 

˽͚͊΄͊ͦ ˿͔͔͔͊ͪͤͫΦ ˴͙ͦͣͨͦͭͦͪ͘ ͯ ͦͤͭͪ͊ͨͯͤͭ͟͟͜ ͦ͋ΩΊ͒ͤͯΊ ͙ͣͯͯ͘͟Σ ΅ͦ 
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͔͙ͤ͊͗ͭ͡Έ ͙ͪͤͣ͘͜ ͙ͫͭͦͪ͜;͙ͤͣ ͔ͨͦͻ͊ͣΦ ˻͒ͤ͊ ͦ͋ͪ͊ͤ͊͘ ͫͺ͔ͪ͊ ς ͊ͪͻ͊͊͟͝Σ 

͙͔ͦͫͣͫͤ͊͡ ͍ ͫͯ;͙͊ͫͤͻ ͔͎͊ͭͦͪ͟͜Ύͻ ό͔ͯͫ͊͒ͤͤ͊͟͡ ͎͊ͪͣͦͤ͜ΎΣ ͊ͺ͙ͪͦ͋ͪ͊͘͡ΈͫΈ͟͜ 

ͯ͒͊ͪͤ͜ ͔͙ͤͫͭͪͯͣͤͭ͜Σ ͣͭ͊͜͜ͼ͜Ύ ͍͍ͯ͘͟͜ ͙͙ͨͪͪͦ͒ ͒ͯͻ͍͙͙ͦͣ ͔͙ͤͫͭͪͯͣͤͭ͊ͣ͜Σ 

͙ͦͫͭͤ͊ͭͤ͜ ͫͦͤͦͪͤͦ-΄͍ͯͣͦ͜ ͔͙ͦͣͨͫ͟͟͡Σ ͦ͋ΩΊ͒ͤ͊ͤͤΎ ͎͔͙͊ͤͣͭͦͤ͜͜͟ ͜ 

ͻ͙͙ͪͦͣ͊ͭ͟Σ ͙ͨͦͪͭͣ͜͜͡ΎΣ ͣͤͤ͘͜͜ ͔͙ͣͭͪ ͜ ͊͟ͼ͔͙ͤͭΣ ͻ͍ͦͪͦ͊ ͨ͊ͪͭ͜Ύ ͤ͊ 

͙͍͙ͪͭͣͦ͊ͤ͘͜ͻ ͍͍ͯͦͤ͊ͫ͒ͯ͊͘͟͜͡͡Έ͙ͤͻ ͫ͊͒͊͟͡ͻύΦ ˹͊ ͔ͤ͝ ͤ͊͊͒͊͟͡ΊͭΈͫΎ ͔ͣͦ͒͜͡Ύ 

ͨͦͨͯ͡Ύ͎ͪͤͦͦ ͣͫ͜Έ͎ͦͦ͟ ΄ͦͪ͊ ό͎͙͚͒ͪͯ ͙͚ͦ͋ͪ͊ͤ͘ ͨ͊ͫͭ͡ύΦ ˲ͻ ͔͔ͫͯͨͪ;͙͍͔͡ 

ͦ͋ΩΊ͒ͤ͊ͤͤΎ ͜ ͎ͪͦͦͪͭ͊ͤͤ͘Ύ ͙͍͙ͨͪͦ͒ͭΈ ͒ͦ ͺͤ͊͜͡Έ͎ͤͦͦ ͔͙ͫͭ͊ͭ͟;͎ͤͦͦ 

͍ͫ͊ͤ͒ͯ͊ͤͤ͟Ύ ͻͦͪͯ ͜ ͔ͦͪͫͭͪͯ͟Σ ͍ͫͭͦͪΌΌ;͙ ͻ͔͊ͪ͊ͭͪͤͯ͟ ͔ͣͭ͊ͺͦͪͯ-͙͍ͫͣͦ͡Φ 

͙̇͟͡ ͘͜ ͔͍͒ΩΎ͙ͭ ζˣ͙ͪ͊͘͡ΈͫΈ͙͟ͻ ˣ͊ͻ͊ͤ͜η ͔͔ͨͪͤͭͯ͘Ί ͍͙͚ͤͦ ͗͊ͤͪΣ 

͍͔͙͚ͫͭͦͪͤ ͨ͒͜ ͍͙͍ͨͦͣ͡ ͔͔͙͙ͫͭͭ͟ ͔͙ͤͦ͊ͫ͟͡ͼ͙ͣͯ͘Σ ͯ Ύͦͣͯ͟ ͍͘Ύͭ͊ ͊͘ ͍ͦͫͤͦͯ 

͍͋͊ͪͦͦ͊͟ ͫΌͭ͊͝ ͙ͤ͊ͫ;ͯΊͭΈͫΎ ζ͙͋ͪ͊͘͡ΈͫΈ͙ͣ͟ ͔ͨ͒ͭͫͭͦͣ͜͟ηΥ ͔ͦ͗ͤ͟ 

Ί͍͔͚ͪͦͨͫΈ͙͚͟ ͍͙͚͋͊ͪͦͦ͟ ͗͊ͤͪ ͙ͦͭͪͣͯΊ ͍͎ͫͦͦ ͙͋ͪ͊͘͡ΈͫΈ͎ͦͦ͟ ζ͍͚͙͒ͤ͊͜͟ηΣ 

ͨͦͤ͊͘;͔͎ͤͦͦ ͍ ͎͍ͨ͒͊ͦͦͯ͘͜͟͡ ͒ͦ ͔ͤͦͣͪ͊Φ ̒͟ ͤ͊ͫ͒ͦ͜͟͡Σ ͍ͫͯͦͪ͊ ͚ ͍͙ͪ͊ͤ͊͘ 

͙͔͊ͤͭͤ͊͟͡ ͋͊ͻ͍ͫ͜Έ͎ͦͦ͟ ͙ͭͨͯ ͔ͤͨͦͣͭͤͦ͜ ͔͔͍ͨͪͭͦͪΌΊͭΈͫΎ ͍ ͫͯͣͤͯ 

͙͋ͪ͊͘͡ΈͫΈͯ͟ ͨͫͤ͜ΌΣ ͊ ͔͔͎͚͙͚ͤͪͤ͜ ͙͍͙͚ͫͤͦͨͦ͊ͤ͟ ͺͦ͡Έ͙͚ͦͪͤ͟͡ ͔ͭ͊ͤͼΈ 

͔͒ͣͦͤͫͭͪͯΊ ͫͻͦ͗ͫͭ͜Έ ͘͜ ͍͋͊ͪͦͦͦ͟Ό ͭͦ͊ͭͦ͟Ό ͊͋ͦ ͙͎͗ͦΌΦ ˿ͨͦͯ͡;͔ͤͤΎ ͙ͭ͊͟ͻ 

͔͙͒͊͟͡ͻ Ύ͍͙΅ ͫͭ͊Ί ͔͔͙͍͙ͨͪͦͤͣ͟͡ ͜ ͍͙ͨͪ͊ͦͣͪͤͣ͜ ͤ͊ ͍ͦͫͤͦ͜ ͎͚͊ͤ͊ͦ͜͡ 

ͻ͔͊ͪ͊ͭͪͯ͟ ͙͙ͣͯ͘͟Σ ͦ͋ͪ͊ͤͦ͘-͙͍͙ͫͣͫͦ͡ͻ ͔͔͚ͨ͊ͪ͊͡͡Σ ͙͍ͭͨ͜ ͪͯͻͯΣ ͙ͫͭͪͯͭͯͪͤ͟ͻ 

ͦͤ͊͘͟ ό͙ͦͤͭͪ͊ͨͯͤͭ͟͟;ͤ͊ ͔ͭͻͤ͊͜͟Σ ͚ͫ͊ͣͦͫͭͤͫͭ͜͜Έ ͜ ͔͔ͤ͊͗ͤͫͭ͘͜͡Έ ͔͙ͣͦ͒͡;͙ͤͻ 

͚ͤ͜͜͡Σ ͚͙͚ͨͦͫͭͤ͜ ͪͯͻ ͙͙͒ͪ͋ͤͣ͜ ͙͍ͭͪ͊ͦͫͭ͡Ύ͙ͣύΦ ˹͊ͼͦͤ͊͜͡Έ͙͚ͤ ͊͟ͼ͔ͤͭ ͯ 

΄͍͙͒͟͜ ;͙͙͊ͫͭͤ ͙͍͙ͨͪͤͦͫͭΈ ͔ͤ͊͊͒ͤͤ͟͡Ύ ͎ͦͫͭͪͦ ͙͍͙ͫͤͦͨͦ͊ͤ͟ͻ ͺ͎ͯͪ͜ ͜ 

͙ͨͦͪͭͣ͜͜͡͝ ͤ͊ ͼ͔͚ ͙͒ͤ͊ͣ͜;͙͚ͤ ͨͯ͡ΈͫͯΌ;͙͚ ͺͦͤΦ  

˸͙ͯ͘;͙͚ͤ ͙ͫͭ͡Έ ˩Φ ʕ ͊͜͡-˶ͦ͋ͦͫ͊ ͍ͣ͊ ͤ͊͘;͙͚ͤ ͍͙͍ͨ͡ ͤ͊ ͍ͭͦͪ;ͫͭ͜Έ Ύ͟ 

ͫͯ;͙͍͊ͫͤ͟͜Σ Ύ͟͜ ͦͪ͜Ί͍͙ͤͭͯ͊ͫ͡Ύ ͤ͊ ͦͤ͟ͼ͔ͨͼ͜Ό ζ͙ͣͯ͘;͎ͤͦͦ ͤ͊ͼͦͤ͊ͣͯ͘͜͜͡η 

ό˻Φ ˶ Φ ̅ ͔͔ͪͤ͊ͤ͒ͫΣ ̅Φ ˸ ͤ͜Έ͚ͦͤύΣ ͭ͊͟ ͜ ͤ͊ ͙͋ͪ͊͘͡ΈͫΈ͙͟ͻ ͙͍ͦͣͨͦͭͦͪ͘͟͜ 

͎ͤ͊ͫͭͯͨͤͦͦ ͨͦͦͤͤ͟͜͡Ύ ό˴Φ ˥ ͔ͯ͊ͪͤͪ͜͜ ͜ ˬΦ ˿ ͔͚ͪ͊͜͟ύΦ  

̂ ͔ͨͪ΄͜ ͔͒ͫΎ͙ͭͭͭ͜͡Ύ ·· ͫͭͦͭͭ͜͡Ύ ͍ ͙ͯ͋ͤͫ͟Έ͚͟͜ ͙ͣͯ͘ͼ͜ ͺͦͪͣͯΊͭΈͫΎ 

ζ͔͎͙ͤͪͣ͘η ͊͋ͦ ζ͊ͺͪͦͯ͋͊ͤͣ͘͟͜η ς Ύ͍͙͚ͫͪ͊͟ ͜ ͚ͫ͊ͣͦ͋ͯͭͤ͜ ͤ͊ͨͪΎͣ ͤ͊ ͍ͦͫͤͦ͜ 

͊ͺ͙ͪ͊ͤͫ͟Έ͎ͦͦ͟ ͜ ͙͔͙͊ͭͤͦ͊ͣͪ͊ͤͫ͟͡Έ͎ͦͦ͟ ͙͔ͣͫͭͼ͍ͭ͊Σ ͍͔͙͚ͭͤ͜͡ ͯ ͍ͭͦͪ͊ͻ ˢ͔ͣ͊͒ͦ 

˾ͦ͡Έ͒͊ͤ͊ όмфллςмфофύΦ ˴͙ͦͣͨͦͭͦͪ͘ ͎͍ͨͪ͊ͤͯ ͨͦΊ͙͒ͤ͊ͭ Ί͍͔͚ͪͦͨͫΈͯ͟ 

͎͚͊ͪͣͦͤͤͯ͜ ͙͔ͫͫͭͣͯ ͘ ͊ͺ͙͙͙ͪͦͯ͋ͤͫͣ͟͟ ͔ͣͦ͒͜͡Ύ͙ͣ ͜ ͙͙ͪͭͣ͊ͣΦ ́͊͟Σ ͯ ͫΌͭ͜͝ 

ζ˾͙͙ͭͣ͜͟η ͍ͤ͜ ͎ͯ͊͊͘͡Έ͔ͤͤͦ ͍͍͒ͭͦͪ͜ΌΊ ͻ͔͊ͪ͊ͭͪͤ͟͜ ͙ͦͤ͊͘͟ ͊ͺ͙ͪͦͯ͋ͤͫ͟Έ͎ͦͦ͟ 

ͺͦ͡Έͦͪͯ͟͡Φ ͍́ͪ͜ ͫ͊͒͊͟͡ΊͭΈͫΎ ͘ ΄͔͙ͫͭ ;͙͊ͫͭͤΣ ;͙͙ͦͭͪ ͘ Ύ͙͟ͻ ͙ͤ͊ͨͫ͊ͤ͜ ͒͡Ύ 

͔ͤͫͭͪͯͣͤͭ͊͜͡Έ͎ͤͦͦ ͊ͤͫ͊ͣ͋͡Ό όͺ͔͚ͭ͊͡Σ ͎͚ͦ͋ͦΣ ͔͊ͪͤͭ͟͡Σ ͺ͎͊ͦͭΣ ͍͊ͭͦͪͤ͊͡Σ 

ͺ͔ͦͪͭͨ͊ͤͦ͜ύΣ ͊ ͨΩΎͭ͊ όͯ ͙ͪͭͣ͜ ͫͦͤ͊ύ ͜ ΄ͦͫͭ͊ όͯ ͙ͪͭͣ͜ ͙ͪͯͣ͋ύ ͭ͜͡Έ͙͟ ͒͡Ύ ͯ͒͊ͪͤͦ-

΄͍͙ͯͣͦͻ ͔͍ͤͫͭͪͯͣͤͭ͜͜Φ ˹͎͙͊ͦͦͫͣͦ͡Σ ΅ͦ ͙ͦͣͨͦͭͦͪ͘͟ ͍͙ͻ͙͍ͦ͒ ͘ ͙͙ͨͪ͊ͭ͟͟ 

͊ͺ͙ͪͦͯ͋ͤͫ͟Έ͎ͦͦ͟ ͙͍ͣͯͯ͊ͤͤ͘͟Ύ ͚ ͎͍ͤ͊ͣ͊͊ͫΎ ͔ͪͦͤͫͭͪͯ͟Ό͍͙͊ͭ ͔ͪ͊͡Έͤͦ ͫͤͯ͜Ό;ͯ 
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͙ͭͪ͊͒ͼ͜Ό όͯ ͎͊ͯ͘͜͡ ͔ͤͫͭͪͯͣͤͭ͊͜͡Έ͎ͤͦͦ ͫ͊͒ͯ͟͡Σ ͙ͨͦͪͭͣ͜͜͡;͙ͤͻ ͙ͪͭͣͦͺͦͪͣͯ͡Σ 

͎͒ͪ͊ͣ͊ͭͯͪ͜;ͤͦ͝ ͎͙ͦ͜͟͡ ͍͎ͨͦͫͭͯͨͦͦͦ ͎ͤ͊ͤͭ͊ͤͤ͜Ύ ͜ ͺ͊ͭͯͪͤͦ͟-͙͒ͤ͊ͣ͜;͎ͤͦͦ 

ͯ΅͜͡Έ͔ͤͤͤΎύΣ ͍ͫ͒ͦͣͦ͜ ͙ͯͤ͊͟Ό;͙ ͦ͒ͤͦͤ͊͘;͙ͤͻ ͍͙͗͊ͤͪͦͻ ͊ͫͦͼ͊͜ͼ͚͜Φ  

ˤ͙͍ͫͭ͜͡ΌΌ;͙ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͙ͣͯ͘;͎ͤͦͦ ͙͔ͣͫͭͼ͍ͭ͊ ˸͔͙͙ͫ͟͟Σ ͔ͤͦ͋ͻ͒ͤͦ͜ 

͔͙͙ͨ͒ͪͫͭ͜͟͡Σ ΅ͦ ͍ ͍ͦͫͤͦͯ ͝͝ ͤ͊ͼͦͤ͊͜͡Έͤͦ͝ ͦͤ͟ͼ͔ͨͼ͜͝ ͋ͯͦ͡ ͔ͨͦ͊͒ͤͦ͟͡ ͔ͣͦ͒͡Έ 

ζ͙ͤ͒͜ͻ͔ͤͣͯ͘͜ηΣ Ύ͊͟ ͻ͔͙͍͊ͪ͊ͭͪͯ͊͊ͫ͘͟͡Ύ ͍͔͒ͪͦ͒͗ͤͤ͜Ύͣ ͤ͒͊ͤͫ͜͜Έ͙͟ͻ ͜ 

͔͙ͣͭͫΈ͙͟ͻ ͔͍ͦͪͤ͟͜ ͔͙ͣͫ͊ͤͫ͟͟Έͦ͟͝ ͯ͟͡Έ͙ͭͯͪ ͜ Ύ͍ͫͪ͊ͦ͟ ͨͦͤ͊͘;͙͊ͫ͡Ύ ͍ 

ζ˸͔͙ͫ͊ͤͫ͟͟Έ͙͟ͻ ͨͫͤ͜Ύͻη ͒͡Ύ ͺ͔ͦͪͭͨ͊ͤͦ͜ ˸͔͊ͤͯ͡Ύ ˽͔ͦͤͫ όмуунς1948) ς 

ͺͯͤ͒͊ͭͦͪ͊ ͔͙ͣͭͫΈ͎ͦͦ͟ ζ͙ͣͯ͘;͎ͤͦͦ ͤ͊ͼͦͤ͊ͣͯ͘͜͜͡ηΦ 

˴͊ͪͦͫ͡ ͍͔̉͊ͫ όмуффςмфтуύ ͍ͫͭ͊ ͙ͦ͒ͤͣ ͘͜ ͚ͤ͊Ύ͍ͫͪ͊͟͜΄͙ͻ ͍͙͙͍ͪ͊ͤ͘͟͜ 

͔͙ͣͫ͊ͤͫ͟͟Έ͎ͦͦ͟ ͙ͣͯ͘;͎ͤͦͦ ͤ͊ͼͦͤ͊ͣͯ͘͜͜͡Σ ͍͔͎ͭͤͦͦ͜͡ Ύ͟ ζ͊ͼ͔ͭͫ͟Έ͙͚͟ 

͙ͣͯ͘;͙͚ͤ ͔͔ͪͤͫ͊ͤͫηΦ ˹͔ͦ͋ͻ͒ͤͦ͜ ͊ͤ͊͘͘;͙͙ͭΣ ΅ͦ ζ͙ͤ͒͜ͻ͔ͤͣ͘͜η ˴Φ ̉ ͍͔͊ͫ͊ ͍ͣ͊ 

ͣ͜ͼͤͯ ͍ͤ͊ͯͦͦ͟-͔͔͙ͭͦͪͭ;ͤͯ ͋͊ͯ͘Υ ͙ͦͣͨͦͭͦͪ͘͟ ͍͙͍;͍͊ ͙ͫͭͦͪ͜;͙͚ͤ 

͔͒ͦͯͣͤͭ͊͟͡Έ͙͚ͤ ͔ͣ͊ͭͪ͊͜͡Σ ͤ͊ ͍ͦͫͤͦ͜ Ύ͎ͦͦ͟ ͙͍ͦͨͫ͊ ͙ͣͯ͘;ͤͯ ͙ͨͪ͊ͭͯ͟͟ 

͊ͼ͔͍ͭ͟͜Σ ͝ͻ ͙ͣͯ͘;ͤ͜ ͔͙ͤͫͭͪͯͣͤͭ͜Σ ͫͦͼ͊͜͡Έͤ͜ ͚ ͙ͪͭͯ͊͡Έͤ͜ ͺͯͤ͟ͼ͜͝ ͙͙ͣͯ͘͟Σ 

͙͍ͦͫͦ͋ͦͫͭ͜͡ ͙ͣͯ͘;ͤͦ͝ ͍͙ͣͦΦ ˾͔ͦͤͫͭͪͯ͟͟ͼ͜Ύ ͔͔͔͍ͣͤͭ͜͡ ͤ͒͊ͤͫ͜͜Έͦ͟͝ ͙͙ͣͯ͘͟ 

ͨͪͦΎ͍͙͊ͫ͡Ύ ͍ ͚͎ͦͦ ͔͋͊ͭ͊͡ͻ ζ˹͍͙͚ͦ ͍͎ͦͦͤΈη όмфнмύΣ ζ͙͙̉ͦͭͪ ͫͦͤͼΎη όмфнсύΣ 

͍ ˱ͤ͒͊ͤͫ͜Έͦ͟͝ ͙ͫͣͺͦͤ͜͝ όмфосύ ͜ ˴ͦͤͼ͔ͪͭ͜ ͒͡Ύ ͺ͔ͦͪͭͨ͊ͤͦ͜ ͘ ͔ͦͪͫͭͪͦͣ͟ όмфплύΦ 

˱ͤ͒͊ͤͫ͜Έ͊͟ ͙ͫͣͺͦͤ͜Ύ Ί ͚ͤ͊Ύ͍ͫͪ͊͟͜΄͙ͣ ͙ͨͪ͊͒ͦͣ͟͡ ͍͔ͭͤͤ͜͡Ύ 

ζ͙ͤ͒͜ͻ͔ͤͫͭͫ͜Έ͎ͦͦ͟η ͙ͫͭ͡Ό ͙ͦͣͨͦͭͦͪ͊͘͟Φ ͔̇ ͔ͣͦͤͯͣͤͭ͊͡Έͤ͊ ͦ͒ͤͦ;͙͊ͫͭͤͤ͊ 

ͦͤͭͪ͊ͫͭͤͦ͟-͔ͫ͊͒ͤ͊͟͡ ͙ͦͣͨͦ͘͟ͼ͜ΎΣ ͘ ͙ͦͤ͊͊ͣ͘͟ ͼ͙͟͜͡;ͤͦ͝ ͺ͙ͦͪͣΣ ͎ͫͦͤ͊ͭͤͦͦ 

͔͎͊ͪͦ͡Σ ͫΌ͙ͭ͝Φ ˸͙ͯ͘;ͤͯ ͍ͣͦͯ ͍ͭͦͪͯ ͍͒ͪͤ͘͜͜ΎΌͭΈ ͔ͪͤͦͣ͊ͤͭͤ͘͜͜ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ 

͙ͦͫͭͤ͊ͭͦΣ ͍͙ͭͦͤ;͔ͤͫͭ͜Έ ͙ͪͭͣ͜;ͤͦ͝ ͔ͭͻ͙ͤ͜͟ όͣͤͤ͘͜͜ ͙ͪͦͣͪ͘͜Σ ͙ͨͦͪͭͣ͜͜͡ΎΣ 

͙͙ͫͤͦͨ͟ύΣ ͎͚͊ͪͣͦͤͤ͊͜ ͗ͦͪͫͭͫͭ͟͜Έ ͯͤ͊ͫ͒ͦ͜͟͡ ͍͊ͪͭͦ͟-͍͍͎ͤͭͦͦͦ͟͜ ͙ͭͨͯ 

͍͊ͦͪ͒ͦͦ͟͝ ͍͔͙ͪͭ͊͟͜͡Σ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͙ͨͪͦͫͭͻ ͒͊ͭͦͤ͜͜;͙ͤͻ ͍͙͊͒ͦ͡ͻ ͫͭͪͯͭͯͪ͟Σ 

͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͙ͭͪ͊͒ͼ͚͎ͤͦͦ͜ ͤ͒͊ͤͫ͜͜Έ͎ͦͦ͟ ͙ͣͯ͘;͎ͤͦͦ ͔ͤͫͭͪͯͣͤͭ͊ͪ͜͜ΌΦ  

̒͟΅ͦ ͍ͭͦͪ;ͫͭ͜Έ ˴͊ͪͦͫ͊͡ ͍͔̉͊ͫ͊ ͯͦͫͦ͋͡Ό͍͊͊͡ ͔͔͙͍ͪͭͪͦͫͨͭͤ͟͜ 

͔͔ͭͤ͒ͤͼ͜͝ ͊ͼ͔ͭͫ͟Έ͎ͦͦ͟ ͔͔ͪͤͫ͊ͤͫͯ ͚ ͋ͯ͊͡ ͫͨͪΎ͍ͣͦ͊ͤ͊ ͤ͊ ͔ͪͦͤͫͭͪͯ͟͟ͼ͜Ό 

ͤ͒͊ͤͫ͜͜Έ͎ͦͦ͟ ͍͎͒ͦͦͯͣ͋ͦͦͦ͟͡ ͺͦ͡Έͦͪͯ͟͡Σ ͭͦ ˿͙͡Έ͍͔͔ͫͭͪ ˾͔͍͔ͯ͡Έͭ͊ͫ όмуффς

мфплύ ͍͍͋ͯ͒ͯ͊ ͍ͫͦΌ  ζ͙͔͙͊ͭͤͦ͊ͣͪ͊ͤͫ͟͡Έͯ͟ ͤ͊ͼͦͤ͊͜͡Έͤͯ ͔ͣͦ͒͡ΈηΣ ͒ͦ͒͊Ό;͙ 

͒ͦ ͊ͪͻ͊͝;͙ͤͻ ͙ͪͫ ͨͤ͘͜͜΄͜ ͣ͜΄͊ͤ͜ ͙͗͊ͤͪ ͔͙ͣͭͫΈ͎ͦͦ͟ ͺͦ͡Έͦͪͯ͟͡Φ  

˿͙ͣͺͦͤ͜;ͤ͊ ͙͊ͪͭͤ͊͟ ˿͔͔͚ͤͫͣ͊Ύ όмфоуύ ͦͤ͟ͼ͔ͤͭͪͯΊ ͻ͔͊ͪ͊ͭͪͤ͟͜ ͙͙ͪͫ 

͍ͭͦͪ;ͦͫͭ͜ ͙ͦͣͨͦͭͦͪ͊͘͟Υ ͙͔ͫͤͭ͘ ͙ͪͦͣ͊ͤͭ;͙ͤͻ ͙ͭͪ͊͒ͼ͚͜ ό͙͊ͪͭͤͤ͊͟ 

͎ͨͪͦͪ͊ͣͤͫͭ͜ΈΣ ͍͙͋͊ͪͫͭ͊ ͔͍ͦͪͫͭͪͦ͊͟͟Σ ͍͙ͪ͊ͤͫͭ͘͜Έ ͔͙͙ͣͦ͒͟͡ύ ͜ ͔ͤͦͺͦ͡Έ͙ͦͪͤ͟͡ͻ 

ό͗ͦͪͫͭ͊͟ ͙͒ͫͦͤ͊ͤͭͤͫͭ͜ΈΣ ͙ͪͭͣ͜;ͤ͊ ͙͍͊ͭͤͫͭ͟͜Έ ͔͔͎ͤͪͯ͡Ύ͙ͪͤͻ ͙͍ͪͭͣ͜ ͜ ͙ͦͫͭͤ͊ͭͦύΦ 

˽͎ͪͦͪ͊ͣͤͦΌ ͍ͦͫͤͦͦΌ ͍ͭͦͪͯ ͍ͫͭ͊ ͚͔͙͚ͦ͒ͤͦͣͤͤ ͍ͪ͜΄ ͙ͯ͋ͤͫ͟Έ͎ͦͦ͟ ͔ͨͦͭ͊Σ 

͔͒ͪ͊͜͡ ζ͔͎͙ͤͪͫͭͫΈͦ͟͝η ͔ͨͦ͘͜͝ ˹ͦ͊ͫ͊͜͟͡ ˥͜͡ΈΊͤ͊Σ ΅ͦ ͍͍͒ͭͦͪ͜ΌΊ ͍͍ͯͦͯ͘͟ 

͊ͭͣͦͫͺ͔ͪͯ ͊ͺ͙ͪͦͯ͋ͤͫ͟Έ͙͟ͻ ͙͍ͪͭͯ͊͜͡Φ ̂ ͔ͭͫͭ͟ ͍ͪ͜΄͊ Ύ͟ ͔ͪͺ͔ͪͤ ͍ͨͭ͊͜͡ΌͭΈͫΎ 
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͍͍ͯͦͤ͊ͫ͒ͯ͊͘͟͜͡͡Έͤ͜ ͍͙͎͙ͯ͟ ͤ͊ ͊ͺ͙ͪ͊ͤͫ͟Έͦͣͯ͟ ͔͒͊ͭ͜͟͜͡ ͎ͦͤͦ͟ ς mayombe, 

ōƻƳōŜΣ ƳŀȅƻƳōŜΣ Ύ͟͜ ͍ͫͭͦͪΌΌͭΈ ͺͦͤ͜;͙͚ͤ ͔ͺ͔ͭ͟ ͜ ͔ͤͫͯͭΈ ͙ͪͭͣ͜;ͤͯ ͜ 

͎ͦͪ͊ͤͯ͘͜Ό;ͯ ͺͯͤ͟ͼ͜Ό ͯ ͍ͪ͜΄͜Σ ΅ͦ ͫͨͦͤͯ͊ͦ͟͡ ͙ͦͣͨͦͭͦͪ͊͘͟Σ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ 

͎͙ͦ͜͟͡ ͔͎͙ͤͪͭΎͤͫΈ͎ͦͦ͟ ͙ͪͭͯ͊ͯ͡Σ ͍͙ͨͦ͋ͯ͒ͯ͊ͭ ͍ͭͪ͜ ͤ͊ ͍ͨͦͫͭͯͨͦͦͣͯ ͙ͪͭͣͦ-

͙͒ͤ͊ͣ͜;ͤͦͣͯ ͎ͤ͊ͤͭ͊ͤͤ͜͜ ͚ ͯ΅͜͡Έ͔ͤͤͤ͜ ͺ͙͊ͭͯͪ͟ ό͙͊ͫͦ͋͊ͣ͘ ͙ͨͦͪͭͣ͜͜͡͝Σ 

͙͙͙ͦͫͭͤ͊ͭͤͣ ͙͔͙ͪͭͣͦͦͣͨͫ͊ͣ͟͟͡Σ ͔͔͎ͤͪͯ͡Ύ͙͙ͪͤͣ ͔͙ͣͭͪ͊ͣΣ ͙͙͙͒ͫͦͤ͊ͤͭͤͣ 

͎͊ͪͣͦͤ͜Ύ͙ͣύ ͍ ͪͯͫ͜ ͒ͦ ͎ͪ͊ͤ͒ͦͤͦ͘͜͝ ͯ͟͡Έͣͤ͊͜ͼ͜͝Φ  

ˤ͙͍͙ͫͤͦ͟ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟. 

˻͙͔ͫͣͫͤͤ͡Ύ ͙͙ͦͣͨͦͭͦͪ͊ͣ͘͟ ˶͙͊ͭͤͫΈͦ͟͝ ˢ͔͙͙ͣͪ͟ ͍͎͊ͫͤͦͦ͡ ͯ͟͡Έ͎ͭͯͪͤͦͦ 

ͫͨ͊͒ͯ͟ ͤ͊ ͍ͦͫͤͦ͜ Ί͍͔͚ͪͦͨͫΈ͎ͦͦ͟ ͔ͤͦͺͦ͡Έ͙ͦͪͣͯ͘͟͡ ͙ͫͨͪ;͙͙ͤͦ͡ 

ͺ͍ͦͪͣͯ͊ͤͤΎ ͔͎͒ͦͦ͜͜͡͝ ͒ͯͻ͍͎ͦͤͦͦ ͚ ͻͯ͒ͦ͗ͤΈ͎ͦͦ ζͤ͊ͼͦͤ͊ͣͯ͘͜͜͡ηΣ ͍͔ͭͤͦ͜͡͝ Ύ͟ 

ζ͔͎͙ͤͪͣ͘η ͤ͊ ˴ͯ͋͜ ͜ ͍ ˣ͙ͪ͊͘͜͡͝Σ ζ͙ͤ͒͜ͻ͔ͤͣ͘͜η ͯ ˢ͎͔͙ͪͤͭͤ͜Σ ζ͊ͼ͔ͭͫ͟Έ͙͚͟ 

͔͔ͪͤͫ͊ͤͫη ͯ ˸͔͙ͫ͟ͼ͜Φ ˢ ͭ͊ͦ͗͟ ͙͍͙ͯͣͦ͗ͦ͡͡ ͙ͪͫͭ͊͊͘͟͜͡ͼ͜Ό ͔ͫͨͼ͙ͺ͜;͎ͤͦͦ 

͙͔͙͊ͭͤͦ͊ͣͪ͊ͤͫ͟͡Έ͎ͦͦ͟ ͦ͋ͪ͊ͯ͘ ͻͯ͒ͦ͗ͤΈ͎ͦͦ ͜ ͙ͣͯ͘;͎ͤͦͦ ͙͔ͣͫͤͤ͡ΎΦ  

˿͔͔ͪ͒ ͫͨ͜͡Έ͙ͤͻ ͒͡Ύ ͙͔͙͊ͭͤͦ͊ͣͪ͊ͤͫ͟͡Έ͙͟ͻ ͪ͊ͤ͟͝ ͙ͨͪͤͼ͙͍ͨ͜ ͍͔ͭͤͤ͜͡Ύ 

͙ͣͯ͘;͎ͤͦͦ ͤ͊ͼͦͤ͊ͣͯ͘͜͜͡ ͍͙͒͜͡ΎΌͭΈͫΎΥ ͍ ͎͊ͯ͘͜͡ ͔ͤͫͭͪͯͣͤͭ͊ͪ͜͜Ό ς ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ 

͊ͪͻ͊͝;͙ͤͻ όͤ͒͊ͤͫ͜͜Έ͙͟ͻύ ͔͍ͤͫͭͪͯͣͤͭ͜͜Σ ͔ͦͪͣ͊͘͟ ͪͦ͘΄͙͔͎ͪͤͦͦ ͫ͊͒ͯ͟͡ ͙ͯ͒͊ͪͤͻΣ 

ͨͦͪΎ͒ ͘͜ ͙ͭͪ͊͒ͼ͚͙͙ͤͣ͜ ͔͙ͤͫͭͪͯͣͤͭ͊ͣ͜ Ί͍͔͚ͪͦͨͫΈ͎ͦͦ͟ ͙ͫͣͺͦͤ͜;͎ͤͦͦ ͔ͦͪͫͭͪͯ͟Τ 

ͯ ͎͊ͯ͘͜͡ ͙ͪͭͣͯ ς ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͙ͨͦͪͭͣ͜͜͡͝Σ ͙͙ͦͫͭͤ͊ͭͤͻ ͙͔͍ͪͭͣͦͦͣͨͫ͟͟͜͡Σ 

͔͔͎ͤͪͯ͡Ύ͙ͪͤͻ ͔͍ͣͭͪ͜Σ ͙ͫͤͦͨ͟Τ ͯ ͎͊ͯ͘͜͡ ͊͒ͯ͡ ς Ύ͟ ͒͊ͭͦͤ͜͜;͙ͤͻ ͫͭͪͯͭͯͪ͟Σ ͭ͊͟ ͜ 

ͦΩ͋Ί͒ͤ͊ͤͤΎ ͎͔͙͊ͤͣͭͦͤ͜͜͟ ͘ ͻ͙ͪͦͣ͊ͭͦ͟ΌΤ ͯ ͎͊ͯ͘͜͡ ͎͊ͪͣͦͤ͜͝ ς ͔ͯͫ͊͒ͤͤͦ͟͡͝ 

͍͔͙ͪͭ͊͟͜͡Σ ͍͍ͫͨͯ͘͜; ͍͊ͪͭͦ͟-͍͍͎ͤͭͦͦͦ͟͜ ͙ͭͨͯΣ ͫͦͤͦͪͤͦ-΄͍͙ͯͣͦͻ ͔͍ͦͣͨͫ͟͟͜͡Τ ͯ 

͎͊ͯ͘͜͡ ͙ͣͯ͘;͎ͤͦͦ ͙͔ͣͫͤͤ͡Ύ ς ͼ͙͍ͭͯ͊ͤͤΎ ͙ͤ͊ͪͦ͒ͤͻ ͔͚ͣͦ͒͜͡Σ ͎ͯ͊͊͘͡Έ͔͔ͤͤ 

͍͍͔͒ͭͦͪͤͤ͜Ύ ͻ͔͙͊ͪ͊ͭͪͤ͟ͻ ͦͤ͊͘͟ ͤ͊ͼͦͤ͊͜͡Έ͎ͤͦͦ ͺͦ͡Έͦͪͯ͟͡Σ ͍͜͡Έ͔ͤ 

ͣ͊ͤͨͯ͜͡Ό͍͊ͤͤΎ ͙͊ͫͦ͋͊ͣ͘ ͙ͪͤ͘͜ͻ ͍ͨ͊ͫͭ͜͡ ͍͎͊ͫͤͦͦ͡ ͺͦ͡Έͦͪͯ͟͡Τ ͯ ͎͊ͯ͘͜͡ ͗͊ͤͪͯ ς 

ͨͦ΄͙ͯ͟ ͙ͪͭͣͦͤͭͦͤ͊͜ͼ͚ͤͦ͜͝ ͔ͫͨͦͪ͒ͤͤͦͫͭ͜͜ ͤ͊ͼͦͤ͊͜͡Έ͎ͤͦͦ ͺͦ͡Έͦͪͯ͟͡ ͭ͊ 

Ί͍͔͚ͪͦͨͫΈ͙͟ͻ ͍͗͊ͤͪ͜Τ ͯ ͎͊ͯ͘͜͡ ͙ͫͭ͡Ό ς ͍͜͡Έ͔ͤ ͣ͊ͤͨͯ͜͡Ό͍͊ͤͤΎ ͙͊ͫͦ͋͊ͣ͘ ͙ͪͤ͘͜ͻ 

Ί͍͔͚ͪͦͨͫΈ͙͟ͻ ͙ͫͭͦͪ͜;͙ͤͻ ͔ͨͦͻΦ  

˻͒ͤ͊͟Σ ζ͙ͣͯ͘;͙͚ͤ ͤ͊ͼͦͤ͊ͣ͘͜͜͡η ͍ͣ͊ ͍ͫͦ͝ͻ ͔͍ͦͨͦͤͤͭ͜ ͙ͨͪ͊ͭ͟;ͤͦ ͍ ͯͫ͜ͻ 

ͪ͊ͤ͊͟͝ͻ ͙͔ͦͤͭͤͤͭͯ͟Σ ͔͊͡ ͍ ˢ͎͔͙ͪͤͭͤ͜ ͜ ˸͔͙ͫ͟ͼ͜ ͼΎ ͦͤ͟ͺͪͦͤͭ͊ͼ͜Ύ ͙ͤͦͫ͊͡ 

͚ͤ͊͋͜͡Έ΄ ;ͭͦ͜͟ ͍͙͔͙͚ͪ͊͗ͤ ͻ͔͊ͪ͊ͭͪ͟Σ ΅ͦ ͙͍͔ͨͪͦ͘͡ ͒ͦ ͍͙͙͔ͤͤͤͤ͟Ύ 
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͔̏ͫͭͪ͊͡Σ ˢΦ όмфсоύΦ ˣ͙ͪ͊͘͡Έͫ͊͟Ύ ͣͯ͘·͊͟Φ ˣ͙͙ͪ͊͘͡ΎΥ ͙̏ͦͤͦͣ͊͟͟Σ ͙͙ͨͦͭ͊͟͡Σ ͯ͟͡Έͭͯͪ͊. 
όͫͫΦорп-орсύΦ ˸͍ͦͫ͊͟Υ ˽͍͔ͪͦͫ΅͔͙͔ͤ ό9ǎǘǊŜƭŀΣ ˢΦ όмфсоύΦ .ǊŀȊƛƭ ƳǳǎƛŎΦ Brazil: 
Economy, politics, culture, όͪͪΦ 354-356). MoscƻǿΥ ˩ŘǳŎŀǘƛƻƴύΦ 

 
˾˩˭̑˸˩ 

ˤ͙͊ͫ͡Έ͔͍͊ ˶͙͊ͪͫ͊. ˻͔͙ͫͦ͋ͤͤͦͫͭ ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͙͔͙͙͊ͭͤͦ͊ͣͪ͊ͤͫ͟͟͡ͻ 
ͤ͊ͼ͙ͦͤ͊͡Έͤ·ͻ ͙͙ͦͣͨͦͭͦͪͫ͘͟͟ͻ ΄ͦ͟͡ ͍ ͔͔ͦͤͭͫͭ͟͟ ͙͔͎͙͍͎ͤͭͪͪͦ͊ͤͤͦͦ ͻ͔͍͔͎ͯ͒ͦ͗ͫͭͤͤͦͦ 
͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ. 

ˤ ͫͭ͊ͭΈ͔ ͙͙͍ͨͪͦ͊ͤ͊ͪͦ͊ͤ͘͡· ͔͙ͦͫͦ͋ͤͤͦͫͭ ͙͔͎͙͍͎ͤͭͪͪͦ͊ͤͤͦͦ 
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˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ ͨͪͦͺ͙͡Έ͔ͤͦ ͦ͋ͯ;͔͙͔ͤΣ ͻ͔͍͔͔ͯ͒ͦ͗ͫͭͤͤͦ ͯ;͔͔͋ͤͦ ͍͔͔͙͔͊͒ͤ͘Σ 
͙͔͎͙͍ͤͭͪͪͦ͊ͤͤ·͚ ͯͪͫ͟ ζˮ͍ͫͯͫͫͭͦ͟ηΣ ͣͯ͘·͊͟͡Έ͔ͤͦ ͙͍ͫͯͫͫͭͦ͟ ˶͙͚͊ͭͤͫͦ͟ ˢ͔͙͙ͣͪ͟Σ 
ͣͯ͘·͊͟͡Έͤ·͚ ͤ͊ͼ͙͙ͦͤ͊ͣ͘͡Σ ͊ͼ͔͙͚ͭͫ͟͟ ͔͔ͪͤͫͫ͊ͤͫΦ 

 

SUMMARY 
Vasylieva Larysa. Peculiarities of the Latin American national composition schools 

formation in the context of integrated musical education. 
The aim of the article is to highlight peculiarities of the Latin American national 

composition schools foǊƳŀǘƛƻƴ ƛƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ ǘŜŀŎƘƛƴƎ ǘƘŜ ƛƴǘŜƎǊŀǘŜŘ ŎƻǳǊǎŜ ζ!Ǌǘ 
(cognitive component)η in profile higher education institutions of culture and arts of 1ς2 
levels of accreditation. Research methods: general scientific (analysis, synthesis, comparison, 
generalization, systematization) for studying scientific sources on the history of Latin 
American composers music and creativity, defining the directions of the postcolonial musical 
art development. Specific-scientific: a method of music analysis, by which the features of 
Latin America leading composersΩ style were determined; a hermeneutic method used to 
describe the phenomenon of musical nationalism and the Aztec Renaissance; a method of 
scientific extrapolation ς to reveal the historical specificity of the Latin American musical art 
development at the postcolonial period. 

Research results. Among the common Latin American countries, the principles of the 
musical nationalism embodiment are distinguished: the use of archaic (Indian) instruments 
along with the European symphony orchestra traditional instruments; the use of 
polyrhythms, austenitic rhythm complexes, irregular meters, syncopes; combination of 
diatonic, non-semitone and chromatic; a complicated quart-quintus and sonar-noise vertical; 
citation of folk melodies, generalized reproduction of the national folklore features 
characteristic, free manipulation by means of different strata of own folklore; the search for 
the rhythm-intonational affinity of national folklore and European genres; free manipulation 
by means of various European historical epochs. 

Conclusions and prospects. Understanding by Latin American composers of their own 
cultural heritage on the basis of European neo-folklorism has led to the formation of the 
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ideology of spiritual and artistic άnationalismέ, embodied as άnegrozmέ in Cuba and in Brazil, 
άindianismέ in Argentina, άAztec Renaissanceέ in Mexico. It also made possible a specific 
Latin American image of artistic and musical thinking. 

However, άmusical nationalismέ had its opponents in all Latin American countries. In 
Argentina and Mexico it was expressed in the work of Mauricio Kagel and Julian Carrillo. 
Studying the influence of their creativity on the region and the world musical culture, as well 
as methodological comments on the presentation of information about them in the 
integrated course άArt (cognitive component)έ in the specialized education institutions of 1ς2 
accreditationΩs levels, can create prospects for further exploration. 

Key words: profile education, artistic education inǎǘƛǘǳǘƛƻƴΣ ƛƴǘŜƎǊŀǘŜŘ ŎƻǳǊǎŜ ά!ǊǘέΣ 
musical art of Latin America, musical nationalism, Aztec Renaissance. 
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͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ύΤ ͎ͣͦͤͦͪ͊ͺ͜;͙͚ͤ ό͍͙͍;͔ͤͤΎ ͨ͒͜ͻ͍ͦ͒͜ ͒ͦ ͦͼ͙ͤ͜͟ Ύͦͫͭ͟͜ ͚ 

͔ͪͯ͘͡Έ͙͍ͭ͊ͭͤͦͫͭ͜ ͺ͍ͦͪͣͯ͊ͤͤΎ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͺ͊ͻ͍͜ͼ͍͜ύΦ 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˾͔ͯ͘͡Έ͙ͭ͊ͭ ͺ͊ͻ͍ͦͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟ 

͚ͣ͊͋ͯͭͤ͜ͻ ͔͎͎͍ͨ͒͊ͦ͜ ͔ͤͦͣͤͦ͘͜͝ ͍͙ͣͦ ;͙͊ͫͭͤ͊ ͍͍͊ͭͦͪ͜ ͎ͪͦ͘͡Ύ͒͊Ί ͘ ͙ͨͦ͘ͼ͚͜ 

͔͔͎ͦͣͨͭͤͭͤͫͤͦͦ͟͜ ͨ͒͜ͻͦ͒ͯΣ ͒ͦͫ͒͗ͯ͜͡Ό;͙ ͔ͺ͔͙͍ͭͤͫͭ͟͜Έ ͍͙͊ͨͪͦͨͦͤͦ͊ͤ͘ͻ 

͍ͤ͊ͯͦͦ͟-͔͙ͣͭͦ͒;͙ͤͻ ͪͦͪͦ͋ͦ͘͟ ;͔͔ͪ͘ ͍͙ͣͪ͜Ό͍͊ͤͤΎ ͍ͪͤ͜Ύ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ 

͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͯ;͙͍͊ͫͤ͟͜Φ ˭͔ͦͪͣ͊͟Σ ˱Φ ̐ Φ ˴ ͊͟͡ ό˴͊͟͡Σ нлмтύΣ ͍͙͒͜͡ΎΌ;͙ ͯ 

ͫͭͪͯͭͯͪ͟͜ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͯ;͙͔͍ͭ͜͡ 

͔ͤͦͣͤͦ͘͜͝ ͍͙ͣͦ ͍͙͚ͣͫͭͦ͘͜Σ ͙͍ͣͦͭ͊ͼ͚͙͚ͤ͜Σ ͒͜Ύ͡Έ͙͚ͤͫͤ͜Σ ͎͙͍͙͚ͦͤͭͤ͟͜Σ 
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͙͍͙͚ͦͣͯͤ͊ͭͤ͟͜͟Σ ͔ͪͺ͔͙͍͙͚ͫͤ͟͡ ͔͙ͦͣͨͦͤͤͭ͟Σ ͔ͨͪͦͭͯ͟Ί ͍͍͒ͨͦ͒ͤͯ͜͜ 

͎͙͔͋͊͊ͭͦͪͭͪ͊͟͜͡Έͤͯ ͙͔ͫͫͭͣͯ ͦͼͤ͜Ό͍͊ͤͤΎΦ ˿ͯͭͤͫͭ͜Έ ͙͔͙ͫͫͭͣ ͦͼͤ͜Ό͍͊ͤͤΎ 

ͫ͊͒͊͟͡ΌͭΈ ͍ͣͫͭͦͦ͘͜-͎͙͍͙͚ͦͤͭͤ͟͜ ό͍ͨͦͤͦͭ͊ ͭ͊ ͎͙͙͋ͤ͊͡ ͔ͫͨͼ͙ͺ͜;͙ͤͻ ͜ 

ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έ͙ͤͻ ͤ͊ͤ͘ΈύΣ ͙͍ͣͦͭ͊ͼ͚͙͚ͤ͜ ό͍ͫ͒ͦͣͫͭ͜͜Έ ͜ ͫͨͪΎ͍ͣͦ͊ͤͫͭ͜Έ ͒ͦ 

͍ͦͦͦ͒ͤͤ͜͡Ύ ͨͪͦͺ͔ͫ͜ΊΌύΣ ͒͜Ύ͡Έͤͫͤͦ͜-͙͍͙͚ͦͣͯͤ͊ͭͤ͟͜͟ ό͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͍ͣͤͤ͜Ύ ͚ 

͒͊ͭͤͦͫͭ͘͜ύΣ ͔ͪͺ͔͙͍͙͚ͫͤ͟͡ όͦͼͤ͊͜͟ ͭ͊ ͍ͨ͊ͤͯ͊ͤͤ͡Ύ ͒͜Ύ͡Έͤͦͫͭ͜ύ ͙͔ͪͭͪ͟͜͝Φ 

͍͙͚̇͊͜͟ ͨ͒͜ͻ͒͜ ͒ͦ ͍͙͍;͔ͤͤΎ ͙ͫͭͪͯͭͯͪ͟ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ 

͔͍͔ͨͪ͒ͫͭ͊ͤͦ͡ ͍ ͪͦ͋ͦͭ͊ͻ ˻Φ ˴ ͦͪͤ͜Ύ͙͟ ό˴ͦͪͤ͜Ύ͊͟Σ нллфύΣ Ύ͊͟ ͙͊ͫͦ͋͊ͣ͘ 

͔ͦͪ͟͡Ύͼ͚͎ͤͦͦ͜ ͊ͤ͊ͯ͘͜͡ ͍͔͒ͦ͊͡Σ ΅ͦ ͙ͨͦ͊ͤ͘͟͟ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ 

ͨͦΊ͙͚͒ͤ͊ͤ ͍͙͙ͫͦͣ͟ ͔͔ͫͭͯͨͤͣ ͙͙͍͎ͨͦͭͤͦͦ͘ ͔ͦͪ͟͡Ύͼ͚͎ͤͦͦ͜ ͍͘ΩΎͯ͘͟ ͘Υ 

͍ͨͤ͊͊͘͜͡Έ͙͙ͤͣ ͯͣͤͤ͜Ύ͙ͣΣ ͍ͣͦͤͦΌ ͔͔ͦͣͨͭͤͭͤͫͭ͟͜ΌΣ ͙͍͙͙ͦͣͯͤ͊ͭͤͣ͟͜͟ 

ͤ͊ͤͤ͘Ύ͙ͣΣ ͯͣͤͤ͜Ύ͙ͣ ͫͦͼ͊͜͡Έͤͦ͝ ͍͊͘Ίͣͦ͒͜͝Σ ͯͣͤͤ͜Ύ͙ͣ ͍͔͙ͫͭ ͍ͪͦͣͦͯ͘Σ 

ͯͣͤͤ͜Ύ͙ͣ ͙͚͙ͫͨͪͣ͊ͭ ͚ ͙ͪͦͯͣͭ͘͜ ͤ͜΄͙ͻΦ  

̂ ͪͦ͋ͦͭ͜ {Φ SŀǾƛƎƴƻƴ ό{ŀǾƛƎƴƻƴΣ мффрύ ͍ͤͤͦ͊͜ͼ͚͙͙ͤͣ͜ ͍͊ͭͦͪͫΈ͙͙ͣ͟ 

͍͙͙ͫ͊͒ͦͣ͟͡ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ Ί ͔͎ͫͭͪ͊ͭ͜;ͤ͊ ͔͔ͦͣͨͭͤ͟ͼ͜Ύ Ύ͟ 

͒͊ͭͤͫͭ͘͜Έ ͒ͦ ͔ͦͣͨͤͫ͊͟ͼ͜͝ ;͍͙͊ͫͭͦ͟ͻ ͍͙ͣͦͤͻ ͜ ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͤ͊ͤ͘ΈΦ ͔͚̇ ͎ͨͦ͡Ύ͒ 

ͤ͊ ͫͭͪͯͭͯͪͯ͟ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͪͦ͒͘͜͡ΎΊͭΈͫΎ ͯͪ͊ͤͫ͟͝Έ͙͙ͣ͟ 

͍ͤ͊ͯͦ͟ͼΎ͙ͣ ˿Φ ˸ ͙͔͊ͪͭͤͤͦ͟ ͜ ˹Φ ˴ ͙͙ͨ;͔ͤͦ͟ (˸ ͙͔͊ͪͭͤͤͦ͟ ͭ͊ ˴͙͙ͨ;͔ͤͦ͟). 

˶͎͍͙ͤͫͭ͜͜;͙͚ͤ ͨ͒͜ͻ͒͜ ͒ͦ ͍͙ͤ͊͘;͔ͤͤΎ ͙ͫͭͪͯͭͯͪ͟ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ 

͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͔͎͎͍ͨ͒͊ͦ͜ ͜ ͍͍͙͒ͨͦ͒ͤ͜͜ͻ ͼ͚͜ ͫͭͪͯͭͯͪ͟͜ ͙͔͍ͪͭͪ͟͜͝ 

͔͍͔͙͚ͨͪ͒ͫͭ͊ͤ͡ ͯ ͨͪ͊ͼΎͻ ˸Φ ˹ Φ ʕ ΎͭΌͭͤΊ͍͊ όˤΎͭΌ͔͍ͭͤΣ мфусύΣ Ύ͙͚͟ ͯ ͫͭͪͯͭͯͪ͟͜ 

͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͍͙͒͜͡ΎΊ ͤ͊ͤͤ͘Ύ ͎͙͙ͪ͊ͣ͊ͭ͟Σ ͔͙͙ͫ͟͟͡Σ ͔͙͔ͭͭͯ͟ ͭ͊ 

͍͔ͣͦͤͤ͡Ί͍͙ͻ ͍͊ͫͦ͋͘͜Τ ˥Φ ˾ ͯͪ͜͟ ό˾ͯͪ͜͟Σ нлммύ ͒ͦ ͍͙ͤ͊͘;͔ͤͦ͝ ͙ͫͭͪͯͭͯͪ͟ ͒ͦ͒͊Ί 

͍ͣͤͤ͜Ύ ͍͍͙͙ͫͨ͒ͤͦͫͭ͜͜ ͦͤ͊͘;͔ͤ͜ ͤ͊ͤͤ͘Ύ ͘ ͼ͜͡Ύ͙ͣΣ ͫͯ͋ΩΊ͙ͭ͊ͣ͟ ͚ ͍͙ͯͣͦ͊ͣ 

͙͍͎ͦͣͯͤ͊ͭͤͦͦ͟͜͟ ͨͪͦͼ͔ͫͯΦ ˭͎͊͊ͦͣ͡Σ ͋͜͡Έ΄ͫͭ͜Έ ͺ͎͍ͦͦ͜͜͡͡ ͙ͨͪ ͍͙͍;͔ͤͤ͜ 

͙ͫͭͪͯͭͯͪ͟ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͍͙ͤ͊͘;͊Ί ͝͝ ;͔͔ͪ͘ ͎͍͙ͤͫͭ͜͜͡;ͤ͜ 

͔͙ͦͣͨͦͤͤͭ͟ - ͍ͣͦͯΣ ͍͔ͣͦͤͤ͡ΎΣ ͔͙ͫͯ͟͟͡Σ ͎͙ͪ͊ͣ͊ͭͯ͟Σ ͺ͔͙ͦͤͭͯ͟Σ 

͎͍͍͍ͤͦͪ͊ͤͦͤ͊ͫͭͦ͘͜͟͡͝ ό͔͔̅͒ͦͪͤͦ͟Σ нллнύ ͭͦ΅ͦΦ ˻Φ ̅ Φ ̂ ͙ͫ͟ ͯ ͙͔ͪͭͪ͟͜Ύͻ ͦͼ͙ͤ͜͟ 

͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͔͍ͫͭͯ͒ͤͭ͜ ͺ͎ͦͦ͜͜͡͡;͙ͤͻ ͔ͫͨͼ͊͜͡Έ͔͚ͤͦͫͭ 

ͪͦͪͤ͘͘͜ΎΊ ͍ͣͦͤͯΣ ͍͔ͣͦͤͤ͡Ί͍ͯ ͚ ͎͙ͨͪ͊ͣ͊ͭ;ͤͯ ͔͔ͦͣͨͭͤ͟ͼ͜͝ ό͙̂ͫ͟Σ нлмлύΦ 

˻Φ ʕ Φ x ͔͍͚ͦͪͦ͊ͤ͊͘͟ ͜ ˶Φ ˸ Φ ˸ ͦͪͦ͘ όˣ͔͍͚ͦͪͦ͊ͤ͊͘͟ ͭ͊ ˸ͦͪͦ͘Σ нлмнύΣ ͤ͊ͭͦͣͫͭ͜ΈΣ 

͍͙͒͜͡ΎΌͭΈ ͎͍͙ͤͫͭ͜͜͡;ͤͯΣ ͫͦͼ͎͍͙ͦͤͫͭ͜͜͜͡;ͤͯ ͭ͊ ͫͦͼ͊͜͡Έͤͯ ͔͔ͦͣͨͭͤ͟ͼ͜͝ Ύ͟ ͙͔ͪͭͪ͟͜͝ 

͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͺ͊ͻ͍͜ͼ͍͜Φ ˹͊ ͤ͊΄ͯ ͒ͯͣͯ͟Σ ͙͚ͭ͊͟ 

ͨ͒͜ͻ͒͜ ͔͒΅ͦ ͍ͯ͗ͯ͘Ί ͨͦͤΎͭͭΎ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜Σ ͎ͪͦ͘͡Ύ͒͊Ό;͙ ͚͎ͦͦ ͪ͘͟͜Έ ͙ͨͪͣͯ͘ 

͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͔͙ͤͦͣͤ͘͜ͻ ͺ͎͍ͦͦ͜͜͡͡Σ 

͙͊͘͡΄͊Ό;͙ ͦͫͭͦͪͦͤΈ ͙ͨͫͻ͎ͦͦ͜͡;͙͚ͤ ͜ ͔͎͎ͨ͒͊ͦ͜;͙͚ͤ ͙ͣͫͭ͘͜Φ 

˽͍͙ͪͦ͒ͤͣ͜ ͯ ͫͯ;͚͊ͫͤ͜ ͍͚ͤ͊ͯͦ͟͜ ͔ͭͪ͊ͭͯͪ͜͜͡ Ί ͫͨͦͫ͋͜ ͍͙ͤ͊͘;͔ͤͤΎ 

͙͔͍ͪͭͪ͟͜͝  ;͔͔ͪ͘ ͝ͻ ͎͔ͯͦ͒͗ͤͤ͘Ύ ͘͜ ͫͭͪͯͭͯͪͦ͟Ό ͔͔ͨͪ͒ͣͭͯ ͨͤ͊ͤͤ͘͜ΎΣ Ύ͊͟ 
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͍͒ͦ͋ͪ͊͗͊͜Ί ͚͎ͦͦ ͻ͔͎͊ͪ͊ͭͪͦͦ͟͜͡;ͤ͜ ͙ͦͤ͊͘͟ ͭ͊ ͍͙͍͊ͫͭͦͫͭ͜͡ ό͍̅ͦͪͣͯ͊ͤͤΎ 

͙͔͍ͪͭͪ͟͜͝ύΦ ˻ͤ͊͘;͔͙͚ͤ ͫͨͦͫ͋͜ ͍͙ͨͦ͋ͯ͒ͦ ͙͔͍ͪͭͪ͟͜͝ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍͍͒ͨͦ͒͊͜͜Ί 

͙͔ͫͫͭͣͤͦͣͯ ͨ͒͜ͻͦ͒ͯ ͒ͦ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟Σ ͎ͪͦ͘͡Ύ͒͊Ό;͙ ͙͔ͪͭͪ͟͜͝ Ύ͟ 

͟͜͡Έͫͤ͟͜͜ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟ ͔͔ͨͪ͒ͣͭͯ ͨͤ͊ͤͤ͘͜ΎΦ 

ˤ͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͙͔͎ͫͫͭͣͤͦͦ ͨ͒͜ͻͦ͒ͯΣ ͙ͣ ͔ͣͦ͗ͣͦ ͍͙ͤ͊͘;͙͙ͭ ͙͔ͪͭͪ͟͜͝ 

ͫͺ͍ͦͪͣͦ͊ͤͦͫͭ͜ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͍͙͊͒͊͟͡;͍͜ 

͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ Ύ͟ ͟͜͡Έͫͤ͟͜͜ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟ ͨͪͦΎ͍ͯ ͔͙ͦͪͣ͟ͻ ͔͍ͦͣͨͦͤͤͭ͟͜ 

͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͯ;͙͍͊ͫͤ͟͜ ͔͔͙͔ͫͨͪͣͤͭ͊͟͡Έͤͦ͝ ͙ͪͦ͋ͦͭΣ ͊ 

͎͊͊͘͡Έ͙͚ͤ ͍͔ͪͤ͜Έ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ς Ύ͟ ͔͎ͤͭͪ͊͜͡Έͤͯ ͫͯͣͯ 

ͤ͊͘;͔ͤΈ ͔͙ͦͪͣ͟ͻ ͙͔͍ͪͭͪ͟͜͝Φ ˹͙͊ͨͪ͊͒͟͡Σ ͯ ͙͔͒ͫͪͭ͊ͼ͜͝ ˸Φ ˸ Φ ˾ ͙͊͒΄͔͍ͫΈͦ͟͝ 

ό˾͙͊͒΄͔͍ͫΈ͊͟Σ нлмрύ ͍͔ͪͤ͜Έ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͍͙ͪ͊ͻ͍ͦͯΊͭΈͫΎ Ύ͟ ͨͦͻ͒ͤ͊͜ ͍͒͜ 

͙ͫͯͣ ͔͍ͦͣͨͦͤͤͭ͟͜Υ ͎ͦͪ͊ͤ͊͘͜ͼ͚͎ͤͦͦ͜Σ ͙͍ͣͦͭ͊ͼ͚͎ͤͦͦ͜Σ ͍͎ͣͫͭͦͦͦ͘͜Σ 

͙͍͎ͦͣͯͤ͊ͭͤͦͦ͟͜͟Σ ͎͙͍ͦͤͭͤͦ͟͜-͔ͪͺ͔͙͍͎ͫͤͦͦ͟͡Φ ˢ ͯ ͔͒ͦͫ͒͗ͤͤ͜͜͡ ˱Φ ̐ . ˴ ͊͟͡ 

͍ͦ͋͐ͪͯͤͭͦ͊ͤͦ ͍͙͚ͣͫͭͦ͘͜Σ ͙͍ͣͦͭ͊ͼ͚͙͚ͤ͜Σ ͒͜Ύ͡Έ͙͚ͤͫͤ͜Σ ͎͙͍͙͚ͦͤͭͤ͟͜Σ 

͙͍͙͚ͦͣͯͤ͊ͭͤ͟͜͟Σ ͔ͪͺ͔͙͍͙͚ͫͤ͟͡ ͙͔ͪͭͪ͟͜͝ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ 

͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͺ͊ͻ͍͜ͼ͍͜-ͺ͎͍ͦͦ͜͜͡͡ ό˴͊͟͡Σ нлмрύΦ 

˽͍͔͔͙͚ͪͦ͒ͤ ͊ͤ͊͘͜͡ ͍ͤ͊ͯͦͦ͟͝ ͔͙ͭͪ͊ͭͯͪ͜͡ ͘ ͔͙ͨͪͦ͋ͣ͡ ͍͙ͤ͊͘;͔ͤͤΎ 

͙͔͍ͪͭͪ͟͜͝ ͔͔͙͔ͫͨͪͣͤͭ͊͟͡Έͤͦ͝ ͙ͪͦ͋ͦͭ ό˱Φ ˽ Φ x ͔͜͡ͼΈ͙͚͟ ͭ͊ ˻Φ ˸ Φ ˴ ͯ͘Έ 

όˣ͔͜͡ͼΈ͙͚͟ ͭ͊ ˴ͯ͘ΈΣ нллрύΣ ˻Φ ˸ Φ ʕ ͔͊ͫͤͦ͟͡ όˤ͔͊ͫͤͦ͟͡Σ нлмпύΣ ˿Φ ̂ Φ ˥ ͦͤ;͔͊ͪͤͦ͟ 

ό˥ͦͤ;͔͊ͪͤͦ͟Σ нллоΤ ˥ͦͤ;͔͊ͪͤͦ͟Σ нллуύΣ ˻Φ ʕ Φ ˴ ͙͔ͣͤ͡Ό͟ ό˴͙͔ͣͤ͡Ό͟Σ нллсύΣ 

˿Φ ˨ Φ ˸ ͙͔͊ͫͣͤͦ͟͟ ό˸͙͔͊ͫͣͤͦ͟͟Σ мффуύΣ ˸Φ ˿ ͍͙͚͊͒ͦ ό˿͍͙͚͊͒ͦΣ нлмнύΣ 

˿Φ ˻ Φ ˿ ͍ͦͪ͟ͼ͍ͦ͊ ͚ ̑Φ ˿ Φ ʕ ͍ͭͦͪͤͦ͊͜͟ ό˿͍ͦͪ͟ͼ͍ͦ͊ ͭ͊ ˤ͍ͭͦͪͤͦ͊͜͟Σ нлмоύΣ 

˿Φ ˻ Φ ˿ ͙ͫͦΊ͍͊ ͜ ́Φ ̐ Φ ˴ ͙ͪͫͭͦͨ;ͯ͟ ό˿͙ͫͦΊ͍͊ ͭ͊ ˴͙ͪͫͭͦͨ;ͯ͟Σ нллфύΣ 

˹Φ ˹ Φ ̉ ͚͊;͔ͤͦ͟ ͭ͊ ͤ͜΄͜ ό͚̉͊;͔ͤͦ͟ ͭ͊ ͤ͜΄͜Σ нлмрύύ ͍͒ͦͦ͘͡ΎΊ ͤ͊ͣ ͫͺ͍͙ͦͪͣͯ͊ͭ 

͟͡Ό;͍ͦ͜ ό͔ͭ͊ͦͤͤ͜͡ύ ͙͔ͪͭͪ͟͜͝ ͭ ͍͍͊͒ͨͦ͒ͤ͜͜͜ ͣ͝ ͙͙ͨͦ͊ͤ͘͟͟ ͔ͪͯ͘͡Έ͙͍ͭ͊ͭͤͦͫͭ͜ 

ͨͪͦͼ͔ͫͯ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͺ͊ͻ͍͜ͼ͍͜Υ 

͍ͨͤ͊͊͘͜͡Έ͙͚ͤ ͙͔͚ͪͭͪ͟͜  ͦ͋ͫΎ͎ ͜ Ύͫͭ͟͜Έ ͺ͊ͻ͍͙ͦͻ ͤ͊ͤ͘ΈΤ ͪͦͯͣͤͤ͘͜Ύ 

ͫͯͭͤͦͫͭ͜ ͭ͊ ͣͫͭͯ͘͜ ͔͎ͭͪͣͤͦͦ͜͜͡͝Τ ͒͊ͭͤͫͭ͘͜Έ ͒ͦ ͙͔ͫͤͭͯ͘Σ ͊ͤ͊ͯ͘͜͡Σ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎΣ 

͍ͫͭͪͯͭͯͪͯ͊ͤͤ͟Ύ ͭ͊ ͍ͨͪͦ͒ͯͯ͊ͤͤ͟Ύ ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͤ͊ͤ͘ΈΤ 

͙͍ͣͦͭ͊ͼ͚͙͚ͤ͜ ͙͔͚ͪͭͪ͟͜  ͤ͊Ύ͍ͤͫͭ͜Έ ͍ͨͤ͊͊͘͜͡Έ͙ͤͻ ͔͔͍ͤͭͪͫ͜͜ ͭ͊ 

͍ͨͤ͊͊͘͜͡Έͤͦ-͙͍͙ͦͣͯͤ͊ͭͤ͟͜͟ͻ ͔ͨͦͭͪ͋ ͍ ͚ͦ͋ͪ͊ͤ͜ ͎͊ͯ͘͜͡Τ ͤ͊Ύ͍ͤͫͭ͜Έ ͍ͤͯͭͪ͜΄ͤ͜ͻ 

͙͍͍ͣͦͭ͜ ͨͪͦͺ͔͚͎ͫͤͦͦ͜ ͪͦͫͭ͊ͤͤ͘ΎΤ ͋͊͗͊ͤͤΎ ͍ͫ͊ͣͦ͒ͦͫͦͤ͊͟͡Ό͍͙͊ͭͫΎΤ 

͒͜ Ύ͡Έ͙͚ͤͫͤ͜ ͙͔͚ͪͭͪ͟͜  ͫͺ͍ͦͪͣͦ͊ͤͫͭ͜Έ ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͯͣͤ͜ΈΤ 

͍͙͔ͪͦͤͤͫͭ͘͜Έ ͎ͯͫͤͦͦ ͭ͊ ͙͔͎ͨͫͣͤͦͦ ͍͔ͣͦͤͤ͡ΎΤ ͍͒ͦͫ͒͜ ͙ͨͪ͊ͭ͟;ͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ 

͊͘ ͺ͊ͻͦͣΤ ͨͪͦͺ͔͚ͫͤ͊͜ ͍ͭͦͪ;ͫͭ͜Έ ͭ ͊ ͙͍͊ͭͤͫͭ͟͜Έ ό˿ͭͪͯͭͯͪ͊͟ ˮ˴́-

͔͔͙ͦͣͨͭͤͭͤͦͫͭ͟ ͯ;͙͔͔͚ͭ͡Φ ˾͔͔ͦͣͤ͒͊͟ͼ͙͙ ̑˹˩˿˴˻Σ нлммύΦ 

́͊͊͟ ͫͭͪͯͭͯͪ͊͟ ͎ͯͦ͒͗ͯ͘ΊͭΈͫΎ ͘ ͔ͪͯ͘͡Έ͙ͭ͊ͭ͊ͣ ͔͒ͦͫ͒͗ͤ͜͡Έ 

Ί͍͔͚ͪͦͨͫΈ͙͟ͻ ͯ;͔͙ͤͻΣ ͙ͤ͊ͨͪ͊͒͟͡Σ ˣΦ ̊ ͔͎ͨͭͫ͋ͪ͜ ͭ͊ ̂Φ ˴ ͯͨ ό/ƻƳƳǳƴƛŎŀǘƛƻƴ 
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ŎƻƳǇŜǘŜƴŎŜ ŘŜŦƛƴŜŘΗ 5Ǌ [ŀƴŜΩǎ tŜǊǎǇŜŎǘƛǾŜύ ͒ͦ ͍͙ͦͫͤͦͤͻ ͔͍ͦͣͨͦͤͤͭ͟͜ 

͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͍͒ͤͦͫ͜ΎͭΈ ͙͍ͣͦͭ͊ͼ͜ΌΣ ͤ͊ͤͤ͘Ύ ͚ ͍͙ͤ͊;͙͟Σ ΅ͦ 

ͣͦ͗ͤ͊ ͍͍͔͙ͫͨ͒ͤͫͭ͜͜ ͘ ͔͍͔͙͙ͨͪ͒ͫͭ͊ͤͣ͡ ͍͙΅͔ ͟ ͙͔ͪͭͪ͜Ύ͙ͣΦ  

˹͊ͣ ͣͨͦͤͯ͜Ί ͨ͒͜ͻ͒͜ ˶Φ ˻ Φ x ͊;͜Ί͍ͦ͝ όˣ͊;͜Ί͍͊Σ нлмсύ ΅ͦ͒ͦ ͺ͍ͦͪͣͯ͊ͤͤΎ 

͙͔͍ͪͭͪ͟͜͝ ͔͔͙͔ͫͨͪͣͤͭ͊͟͡Έͤͦ͝ ͙ͪͦ͋ͦͭΣ ͍͙ͨͦ͋ͯ͒ͦ͊ͤͻ ͤ͊ ͦ;͍͙ͯ͊ͤ͜͟ͻ 

͔ͪͯ͘͡Έͭ͊ͭ͊ͻ ͍͔ͯͨͪͦ͊͒͗ͤͤΎ ͔͔ͤ͊͗ͤͦ͘͡͝ ͔͔͙͔ͫͨͪͣͤͭ͊͟͡Έͤͦ͝ ͣͤͤͦ͘͜͝Φ 

ˤ͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͼΈ͎ͦͦ ͨ͒͜ͻͦ͒ͯΣ ͙͒ͦͫ͒ͤ͜͡ͼΎ ͔ͨͪͦͭͯ͟Ί ͙͔ͫͫͭͣͯ ͙͔͍ͪͭͪ͟͜͝ ͜ 

͙͍ͨͦ͊ͤ͘͟͟͜ ͍͊ͭͦͪͫΈͦ͟͝ ͔͙͙ͣͭͦ͒͟ ͍ͤ͊;͊ͤͤΎΣ ΅ͦ ͦͻͦͨ͡ΌΊ ͭ͊͟͜ ͍ͪͤ͜͜Υ ͙͔ͪͭͪ͟͜͝ 

ͫͺ͍ͦͪͣͦ͊ͤͦͫͭ͜ ͦ;͍͎ͯ͊ͤͦͦ͜͟ ͔ͪͯ͘͡Έͭ͊ͭͯΤ ͙͔ͪͭͪ͟͜͝ ͍͙͍ͨͯ͡ ͔͔͔͍ͣͤͭ͜͡ 

͔͙͙ͣͭͦ͒͟ ͤ͊ ͺ͍ͦͪͣͯ͊ͤͤΎ ͤ͊ͤ͘Έ ͜ ͍ͣͤ͜ΈΤ ͙͔ͪͭͪ͟͜͝ ͍͙͍ͨͯ͡ ͔͔͔͍ͣͤͭ͜͡ 

͔͙͙ͣͭͦ͒͟ ͤ͊ ͺ͍ͦͪͣͯ͊ͤͤΎ ͨͪͦͺ͔͚ͫͤͦ͜ ͍͙͍͙͊͗͡ͻ Ύ͔͚ͦͫͭ͟Φ 

˿͙͔ͤͭ͘ ͦͤ͊͘;͔͙ͤͻ ͍͙ͻ͙͒ͤ͜ͻ ͨͦͤΎͭΈ ͍͔ͫͭͦͪͤͤΎ ͙͔͍ͪͭͪ͟͜͝ ͜ ͙͍ͨͦ͊ͤ͘͟͟͜ 

͔͔͙͔ͫͨͪͣͤͭ͊͟͡Έͤͦ͝ ͙ͪͦ͋ͦͭ ͍͙͍͒ͦͦ͘͡ ͤ͊ͣ ͫͺ͍͙ͦͪͣͯ͊ͭ ͍͊ͭͦͪͫΈͯ͟ ͙͔ͫͫͭͣͯ 

͙͔͍ͪͭͪ͟͜͝ ͜ ͙͍ͨͦ͊ͤ͘͟͟͜ ͫͺ͍ͦͪͣͦ͊ͤͦͫͭ͜ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ 

͚ͣ͊͋ͯͭͤ͜ͻ ͍͙͊͒͊͟͡;͍͜ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ ͙͊ͫͦ͋͊ͣ͘ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-

ͦͣͯͤ͊͟͜͟ͼ͚͙ͤ͜ͻ ͔ͭͻ͎͚ͤͦͦ͜͡ όͭ͊͋͡Φ мύΦ 

͙́͊͋͡ͼΎ м 

˴͙͔ͪͭͪ͜͝ ͭ͊ ͙͙ͨͦ͊ͤ͘͟͟ ͔͔͙͔ͫͨͪͣͤͭ͊͟͡Έͤͦ͝ ͙ͪͦ͋ͦͭ 
˴͙͔ͪͭͪ͜͝ ˽͙͙ͦ͊ͤ͘͟͟ 

1˴ ˴͙͔͚ͪͭͪ͜ ͫͺ͍ͦͪͣͦ͊ͤͦͫͭ͜ 
͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ 
͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ 
͚ͣ͊͋ͯͭͤ͜ͻ ͍͙͊͒͊͟͡;͍͜ 
͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ 

˽
 ͣ
˽͙ͦ͊ͤ͘͟͟ ͼͤͤͫͤͦ͜͜-͙͍ͣͦͭ͊ͼ͚ͤͦ͜͝ ͫͨͪΎ͍ͣͦ͊ͤͦͫͭ͜ 
͔͍ͫͭͯ͒ͤͭ͜ ό͙͍ͣͦͭ͊ͼ͚͙͚ͤ͜) 

˽
 ͨ

˽͙ͦ͊ͤ͘͟͟ ͍͙ͣͦͤͻ ͤ͊ͤ͘Έ ͜ ͯͣͤ͜Έ ͔͍ͫͭͯ͒ͤͭ͜ 
(͍ͨͤ͊͊͘͜͡Έ͙͚ͤ) 

˽
 ͒

˽͙ͦ͊ͤ͘͟͟ ͫͦͼ͊͜͡Έͤͦ-͙͍͙ͦͣͯͤ͊ͭͤ͟͜͟ͻ ͍͙ͤ͊;ͦ͟ 
͔͍ͫͭͯ͒ͤͭ͜ ό͒͜Ύ͡Έ͙͚ͤͫͤ͜) 

2˴ ˴͙͔͚ͪͭͪ͜ ͍͙͍ͨͯ͡ 
ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-
͙͍͙ͦͣͯͤ͊ͭͤ͟͜͟ͻ 
͔ͭͻ͎͚ͤͦͦ͜͡ ͤ͊ ͍͔ͪͤ͜Έ 
͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ 
ͦ͟ ͔͔ͣͨͭͤͭͤͦͫͭ͜ ͔͍ͫͭͯ͒ͤͭ͜  

˽
 ͫ

˽͙ͦ͊ͤ͘͟͟ ͍͙͍ͨͯ͡ ͤ͊ ͚ͫ͊ͣͦͫͭͤͫͭ͜͜Έ ͔͍ͫͭͯ͒ͤͭ͜ 

˽
 ͭ

˽͙ͦ͊ͤ͘͟͟ ͍͙͍ͨͯ͡ ͤ͊ ͍ͭͦͪ;ͫͭ͜Έ ͔͍ͫͭͯ͒ͤͭ͜ 

˽
 ͯ

˽͙ͦ͊ͤ͘͟͟ ͍͊ͫͦ͘ΊͤͤΎ ͔ͭͻ͎ͤͦͦ͜͡;͙ͤͻ ͯͣͤ͜Έ  

3˴ ˴͙͔͚ͪͭͪ͜ ͍͙͍ͨͯ͡ 
͍͊ͭͦͪͫΈͦ͟͝ ͔ͣͦ͒͜͡ ͤ͊ 
͍͔ͪͤ͜Έ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ 
͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ 

˽
 ͅ
˽͙ͦ͊ͤ͘͟͟ ͍͙͍ͨͯ͡ ͔͙ͪͦͪͦ͋ͤ͘͡ͻ ͺͦͪͣ ͜ ͔͍ͣͭͦ͒͜ 
˱˴́  

˽
 ͘

˽͙ͦ͊ͤ͘͟͟ ͍͙͍ͨͯ͡ ͔͙ͪͦͪͦ͋ͤ͘͡ͻ ͍͊ͫͦ͋͘͜ ˱˴́  

˽
 ͜

˽͙ͦ͊ͤ͘͟͟ ͍ͤͤͦ͊͜ͼ͚ͤͦͫͭ͜͜ ͔͍͔͎ͨͪ͒ͫͭ͊ͤͦͦ͡  ͍
͔ͣͦ͒͜͡ ͍͒ͦͫ͒ͯ͜ ͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͍͙͊͒͊͟͡;͍͜ 
͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ 

 

˻ͤ͊͘;͔ͤ͊ ͙͔ͫͫͭͣ͊ ͙͔͍ͪͭͪ͟͜͝ ͜ ͙͍ͨͦ͊ͤ͘͟͟͜ ͍͍͙ͫͨ͒ͤͦͫͭ͜͜ΈͫΎ ͘ ͨ͒͜ͻͦ͒ͦͣ 

̑˹˩˿˴˻ L/¢-/C¢ ΅ͦ͒ͦ ͙ͫͭͪͯͭͯͪ͟ ˱˴́-͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͍;͙͔͍ͭ͜͡ ό˿ͭͪͯͭͯͪ͊͟ 

ˮ˴́-͔͔͙ͦͣͨͭͤͭͤͦͫͭ͟ ͯ;͙͔͔͚ͭ͡Φ ˾͔͔ͦͣͤ͒͊͟ͼ͙͙ ̑˹˩˿˴˻Φ ˤ͔͙ͪͫΎ нΦл 

UNESCO, 2011; Guttman, 2003): 
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- 1˴ ς ͙͔͚ͪͭͪ͟͜ ͫͺ͍ͦͪͣͦ͊ͤͦͫͭ͜ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ 

͚ͣ͊͋ͯͭͤ͜ͻ ͍͙͊͒͊͟͡;͍͜ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ ς ͍͍͙ͫͨ͒ͤͦͫͭ͜͜ΈͫΎ ͘ ͔ͦͣͨͦͤͤͭͦͣ͟ 

͍͙ͨ͒͜΅͔ͤͤΎ Ύͦͫͭ͟͜ ͎͍͙ͨ͒ͦͭͦ͜͟ ͺ͊ͻ͍͜ͼ͍͜ όƘƛƎƘŜǊ ǉǳŀƭƛǘȅ ƭŀōƻǊύΣ ΅ͦ ͯ ͫͺ͔ͪ͜ 

͍ͦͫͭͤ͜Έͦ͝ ͙͙ͨͦͭ͜͟͡ ͍͙ͤ͊͘;͊Ί ͒͊ͭͤͫͭ͘͜Έ ͍͙͊͒͊͟͡;͍͜ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ 

͍͍͙͊ͫͭͦͫͦͯ͊ͭ͘ ͙ͦͭͪͣ͊ͤ͜ ͯ ͨͪͦͼ͔ͫ͜ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͤ͊ͤͤ͘Ύ ͒͡Ύ 

͍͙ͪ͜΄͔ͤͤΎ ͙ͨͪ͊ͭ͟;͙ͤͻ ͍͊͒͊ͤ͘Έ ͚ͣ͊͋ͯͭͤΈͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Τ 

- 2˴ ς ͙͔͚ͪͭͪ͟͜ ͍͙͍ͨͯ͡ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-͙͍͙ͦͣͯͤ͊ͭͤ͟͜͟ͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͤ͊ 

͍͔ͪͤ͜Έ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͔͍ͫͭͯ͒ͤͭ͜ ς ͍͍͒ͨͦ͒͊͜͜Ί ͺ͊ͭͦͪͯ͟ 

͎͙͔ͨͦ͋ͤͤ͡͡Ύ ͊ͨͭ͊ͯ͟͜͡ όŎŀǇƛǘŀƭ ŘŜŜǇŜƴƛƴƎύΣ Ύ͙͚͟ ͔͔ͨͪ͒͋͊;͊Ί ͍͊ͫͦ͘ΊͤͤΎ 

ͣͦͦ͒͒͡Ό ͔ͭͻ͎ͤͦͦ͜͡;͙ͤͻ ͜ ͙͙ͦͫͦ͋ͫͭͫͤ͜ͻ ͔͔͔͚ͦͣͨͭͤͭͤͦͫͭ͟Τ 

- 3˴ ς ͙͔͚ͪͭͪ͟͜ ͍͙͍ͨͯ͡ ͍͊ͭͦͪͫΈͦ͟͝ ͔ͣͦ͒͜͡ ͤ͊ ͍͔ͪͤ͜Έ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ 

͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͍͙͊͒͊͟͡;͍͜ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ ς ͯͪ͊ͻ͍ͦͯΊ ͺ͊ͭͦͪ͟ 

͔ͭͻ͎ͤͦͦ͜͡;͙ͤͻ ͍ͤͤͦ͊͜ͼ͚͜ όǘŜŎƘƴƻƭƻƎȅ ƛƴƴƻǾŀǘƛƻƴύ Ύ͟ ͒͊ͭͤͦͫͭ͘͜ ͍͙͙͍ͨͯͫͤ͟͟͜ ͒ͦ 

͍ͨͪͦ͒ͯͯ͊ͤͤ͟Ύ ͍͙ͤͦͻ ͤ͊ͤ͘ΈΣ ͍ͤͤͦ͊͜ͼ͚͙ͤ͜ͻ ͨ͒͜ͻ͍ͦ͒͜Σ ͍ͫͨͦͫͦ͋͜ ͍ͨ͊ͤͯ͊ͤͤ͡Ύ ͚ 

͔ͪ͊͊͘͜͡ͼ͜͝ ͔ͺ͔͙͍ͭͤͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͯ ΄͍͙͙͒ͦͣͤͤ͘͟͜ͻ ͍ͯͣͦ͊ͻΦ 

˻͒ͤͦ;͊ͫͤͦΣ ͦ͋ͪ͊ͤ͊ ͙͔ͫͫͭͣ͊ ͙͔͍ͪͭͪ͟͜͝ ͜ ͙͍ͨͦ͊ͤ͘͟͟͜ ͍͒ͦͦ͘͡ΎΊ ͙͒ͦͭ;ͤͦ 

͍͙͍;͙͊ͭ ͙ͭͪ ͍ͦͫͤͦͤ͜ ͺͯͤ͟ͼ͜͝ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͺ͊ͻ͍͜ͼ͍͜Υ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟-

͍͔ͣͦͤͤ͡Ί͍ͯΣ ͫͦͼ͊͜͡Έͤͦ-͔ͨͪͼ͔͙͍ͨͭͤͯ ͭ͊ ͔͙͍ͤͭͪ͊ͭͤͯ͜͟ ό˴ͦͪͤ͜Ύ͊͟Σ нллфύΦ 

̂ ͔͒ͦͫ͒͗ͤͤ͜͜͡ ˻Φ s Φ ̉ ͔͔͙ͣͪͫ ό͔͔͙̉ͣͪͫΣ нллтύ ΅ͦ͒ͦ Ύͦͫͭ͟͜ 

ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έͤͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͯ;͙͔͍ͭ͜͡ ͙ͦͨͫ͊ͤͦ ͙ͨͪͤͼ͙ͨ 

͔͔͍͔͔ͨͪ͒ͤͤΎ Ύ͙ͫͤ͟͜ͻ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͟͟ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯ ͍ ͟͜͡Έͫͤ͟͜͜ ͒͊ͤ͜ 

͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͙ͦ͋ͪ͊ͤͻ ͙͒ͦͫ͒ͤͦͣ͜͟͡ ͙͔͍ͪͭͪ͟͜͝Φ ˢ ͔ͫ͊ͣΣ ͍͊ͭͦͪ͊͟ ͨͪͦͨͦͤͯΊ 

͍ͫͭͦͪΌ͍͙͊ͭ ΄͙͊͟͡ ͔͔͔ͫͨͦͫͭͪ͗ͤΈ ͒͡Ύ ͍͙͍;͔ͤͤΎ ͎͍͋͘͜͜ ͣ͗͜ ͦ;͍͙͙ͯ͊ͤͣ͜͟ ͭ͊ 

ͤ͊Ύ͍͙͙ͤͣ ͔ͪͯ͘͡Έ͙ͭ͊ͭ͊ͣ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͺ͊ͻ͍͜ͼ͍͜ ͊͘ 

ͺͦͪͣͯͦ͡Ό ng < K < vgΣ ͔͒Υ 

K ς ͙͔͚ͪͭͪ͟͜ ͦͼ͙ͤ͜͟ ͔ͺ͔͙͍ͭͤͦͫͭ͟͜ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͍͊ͭͦͪͫΈͦ͟͝ 

͔ͭͻ͎ͤͦͦ͜͡͝κ͔ͣͦ͒͜͡ ό͔͔ͤ͊͗ͤͦ͘͡͝ ͔͔͙͔ͫͨͪͣͤͭ͊͟͡Έͤͦ͝ ͣͤͤͦ͘͜͝ύΤ  

ng, vg ς ͙ͤ͗ͤΎ ό͍ͨͦͤ͊ ͔͍͍ͤ͒ͨͦ͒ͤͫͭ͜͜͜Έύ ͜ ͍͔ͪͻͤΎ ό͍ͨͦͤ͊ ͍͍͒ͨͦ͒ͤͫͭ͜͜͜Έύ 

͔ͣ͗͜ ͙͍͙ͣͦ͗͡ͻ ͤ͊͘;͔ͤΈ ͔͊͗ͤͦ͘͡͝ ͣͤͤͦ͘͜͝ ς ͍ͪͤ͜Ύ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ 

͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͍͙͊͒͊͟͡;͍͜Φ  

˴͜͡Έ͔ͫͤ͟͜ ͤ͊͘;͔ͤͤΎ ͙͔ͪͭͪ͟͜Ό ͦͼͤ͜Ό͍͊ͦͫ͡Ύ ͊͘ о-͋͊͡ΈͤͦΌ ΄͊ͦ͟͡ΌΣ 

͙ͦ͟͡ о ͙͋͊͡ ͦͤ͊͘;͊Ί ͍ͨͦͤͯ ͍͍͒ͨͦ͒ͤͫͭ͜͜͜Έ ͣ͗͜ ͔ͪ͊͡ΈͤͦΌ ͭ͊ ͦ;͍ͯ͊ͤͦ͜͟Ό 

ͻ͔͙͙͊ͪ͊ͭͪͫͭͦ͟͟Ό ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜Σ ͊ м ͋͊͡ ς ͍͒ͫͯͭͤͫͭ͜͜Έ ͭ͊ͦ͟͝ 

͍͍͒ͨͦ͒ͤͦͫͭ͜͜͜Φ ̂ͪ͊ͻ͍ͦͯΌ;͙Σ ΅ͦ ͔ͦ͟ͺ͜ͼ͜Ίͤͭ ͙ͦͨͭͣ͊͡Έͤͦͫͭ͜ ͺͯͤ͟ͼͦͤ͊͜͡Έ͙ͤͻ 

͙͔ͫͫͭͣ ͍͙ͫͭ͊ͤͦͭΈ 0,7 (0,7 < ˴ < 1), ͘ ͊ͤ͊͘;͙ͣͦΣ ΅ͦ ͎͔ͨͦͭ͊͘͜ ͨͪͦ ͔ͺ͔͙͍ͭͤͫͭ͟͜Έ 

͍͙͊ͨͪͦͨͦͤͦ͊ͤ͘ͻ ͍͊ͭͦͪͫΈ͙͟ͻ ͔͔͍͔ͨͪͭͦͪͤΈ ͍͔͙ͨ͒ͭͪ͒ͭ͜ΈͫΎΣ Ύ͟΅ͦ 

͙͍ͦͣͯͤ͊ͭͤ͊͟͜͟ ͔͔ͦͣͨͭͤͭͤͫͭ͟͜Έ ͚ͣ͊͋ͯͭͤ͜ͻ ͍͙͊͒͊͟͡;͍͜ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ ͔͋ͯ͒ 

ͫͺ͍ͦͪͣͦ͊ͤ͊ ͔ͤ ͔ͣͤ΄͔Σ ͤ͗͜ ͯ тл ҈ ͍͙͒ͦͫ͒͗ͯ͊ͤ͜͡ͻΦ 
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˻ͤ͊͘;͔͙͚ͤ ͔͍ͤͭͪ͊͜͡ ͍͍͒ͨͦ͒͊͜͜Ί ͙͙ͫͭ͊ͭͫͭ;ͤͦ ͍͔͔͙͒ͦ͒ͤͣ ͤ͊͘;͔ͤͤΎͣ 

͔ͦ͟ͺ͜ͼ͜Ίͤͭͯ ͔ͺ͔͙͍ͭͤͦͫͭ͟͜ ό˴ύ͔ ͒͜Ύ͡Έͤͦͫͭ͜ ˻Φ ˻ Φ ̉ ͔͔͍ͪͨ͊ͤͦͦ͝ (͔͔͍̉ͪͨ͊ͤͦ͊Σ 

нллтύΣ Ύ͙͚͟ ͔͍ͨͪ͒ͫͭ͊͡ΎΊ ͫͦ͋ͦΌ ͍͒ͤͦ͜΄͔ͤͤΎ ͔͔ͫͪ͒ͤ͜ͻ ͙͍ͨͦ͊ͤ͘͟͟͜ 

͔͔͙͔ͫͨͪͣͤͭ͊͟͡Έͤͦ͝ ͭ͊ ͦͤͭͪͦ͟͡Έͤͦ͝ ͎ͪͯͨΥ 

 .                                                                    (1). 

́ͦͣͯ ͒͡Ύ ͍͙ͤ͊͘;͔ͤͤΎ ͍ͪͤ͜Ύ ͫͺ͍ͦͪͣͦ͊ͤͦͫͭ͜ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ 

͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͍͙͊͒͊͟͡;͍͜ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ ͙͊ͫͦ͋͊ͣ͘ 

ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-͙͍͙ͦͣͯͤ͊ͭͤ͟͜͟ͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͙ͣ ͎͍͍͙͔ͨͦͫͯͦͯ͊ͭͣͣͦͫ͡Ύ 

͙͙ͦ͋ͪ͊ͤͣ ͙͔ͪͭͪ͟͜Ύ͙ͣΣ ͙͙ͨͦ͊ͤ͊ͣ͘͟͟ ͭ͊ ͔͍ͫͨͪͦͭͦ͊ͤͦ͟Ό ΄͊ͦ͟͡ΌΦ ˢ ͔ͫ͊ͣΣ 

͎͊͊͘͡Έ͙͚ͤ ͍͔ͪͤ͜Έ ͫͺ͍ͦͪͣͦ͊ͤͦͫͭ͜ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ 

͍͙͒ͦͫ͒͗ͯ͊ͤ͜͡ͻ ό˾˴ύ˴ ͎ͪͦ͘͡Ύ͙͔͒͊ͭͣͭΈͫΎ ͙ͤ͊ͣ Ύ͟ ͔͎ͤͭͪ͊͜͡Έ͙͚ͤ ͙ͨͦ͊ͤ͘͟͟ 

͎͙͙͒͊ͤͦͫͭ͜͟ ͔͙ͦͪͣ͟ͻ ͙͔͍ͪͭͪ͟͜͝ ͜ ͙͍ͨͦ͊ͤ͘͟͟͜Υ 

,                                                          (2), 

͔͒ ˴͜ ͎ͪͦ͘͡Ύ͙͔͒͊ͭͣͭΈͫΎ Ύ͟ ͔͔ͫͪ͒ͤΊ ͙͊ͪͺ͔͙ͣͭ;͔ͤ ͍͙͍;͔ͤͤΎ ͚ ͎͋ͯ͘͜ 

ͦ;͍͙ͯ͊ͤ͜͟ͻ ͭ͊ ͔ͪ͊͡Έ͙ͤͻ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͎͙͙͒͊ͤͦͫͭ͜͟ ͔͙ͦͪͣ͟ͻ ͙͍ͨͦ͊ͤ͘͟͟͜Υ 

                                                           (3). 

˭͎͊͊͡ΈͤͦΊ͍͔͚ͪͦͨͫΈ͟͜ ˾͔͔ͦͣͤ͒͊͟ͼ͜͝ ͘ ͍ͣͦͤͦ͝ ͍͙ͦͫͭ͜ ό˹ͦ͊͜͟͡Ί͍͊Σ нллоύ 

͍͙ͤ͊͘;͊ΌͭΈ ͎ͦ͋͊͡͡Έͤͯ ͍͔ͯͤͪͫ͊͜͡Έͤͯ ΄͊ͯ͟͡ ͍ͦͦ͒ͤͤ͜͡Ύ ͔ͤͦͣͤͦ͘͜Ό ͍ͣͦͦΌΣ 

΅ͦ ͍ͣ͜΅ͯΊ с ͪ ͍͍ͤ͜͜Υ ͙͍͙͚ͤͭͪͦ͒ͯͭͤ͜͟ ό.ǊŜŀƪǘƘǊƻǳƎƘ ˢ1ύΣ ͔͔͚ͫͪ͒ͤ͜ ό²ŀȅǎǘŀƎŜ 

2sύΣ ͙͚ͪͯ͋͗ͤ͜ ό¢ƘǊŜǎƘƻƭŘ ˤ1ύΣ ͙͚ͨͪͦͫͯͤͯͭ ό±ŀƴǘŀƎŜ ˤ2ύΣ ͍͙͚͊ͭͦͤͦͣͤ ό9ŦŦŜŎǘƛǾŜ 

hǇŜǊŀǘƛƻƴŀƭ tǊƻŦƛŎƛŜƴŎȅ ˿1ύ ͜ ͔͔͙͚ͦͣͨͭͤͭͤ͟ όaŀǎǘŜǊȅ ˿2ύΦ ˻ͤ͊͘;͔ͤ͜ ͍ͪͤ͜͜ ͙͋ͯ͡ 

͔ͪͦͪͦ͋ͤ͘͜͡ ˢͫͦͼ͊͜ͼ͜ΊΌ ˸͍͙ͦͤͻ ˩͔͍ͫͨͪͭ͟͜ ![¢9 ό¢ƘŜ !ǎǎƻŎƛŀǘƛƻƴ ƻŦ [ŀƴƎǳŀƎŜ 

¢ŜǎǘŜǊǎ ƛƴ 9ǳǊƻǇŜύ ͭ͊ ͍͒ͦ͋ͪ͊͗͊͜ΌͭΈ ͒͊ͭͤͫͭ͘͜Έ ͡Ό͙͙͒ͤ ͙ͪͦͯͣͭ͘͜ ͚ 

͍͍͒ͭͦͪ͜Ό͍͙͊ͭ ͍ͣͦͯΣ ΅ͦ ͍͙͍;͊ΊͭΈͫΎΦ 

˭͎͒ͤͦ͜ ͘ ͔͔͙ͦͣͨͭͤͭͤͫͤͣ͟͜ ͨ͒͜ͻͦ͒ͦͣΣ ͨͪͦͼ͔ͫ ͺ͍ͦͪͣͯ͊ͤͤΎ 

͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͤ͊ ;͙ͦͭͪΈͦͻ ͍͊͘Ί͍ͣͦͨͦΩΎ͙͊ͤ͘ͻ ͍ͪͤ͜ΎͻΥ 

͔͍͔ͤͯͫ͒ͦͣͤͦ͜͡͝ ͔͔͔ͤͦͣͨͭͤͭͤͦͫͭ͟͜Σ ͍͔ͯͫ͒ͦͣͤͦ͜͡͝ ͔͔͔ͤͦͣͨͭͤͭͤͦͫͭ͟͜Σ 

͍͔ͯͫ͒ͦͣͤͦ͜͡͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜Σ ͔͍͔ͤͯͫ͒ͦͣͤͦ͜͡͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ό́ͦͪͨ ͭ͊ 

˴͜͡ͺͺͦͪ͒Σ нллпύΦ ˻ͤ͊͘;͔ͤ͜ ͍ͪͤ͜͜ ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΌͭΈΣ ͔͔ͨͪ͒ͯͫͣ͜Σ ͍͔͊ͫͤ͡ 

͍͔ͫͭ͊ͤͤ͡Ύ ͡Ό͙͙͒ͤ ͒ͦ ͤ͊͋ͯͭͦ͝ ͒͊ͭͤͦͫͭ͘͜ ͍͙ͪ͜΄͍͙ͯ͊ͭ ͨͪͦͺ͔͚ͫͤ͜͜ ͙͙͊ͨͭ͘Φ  

ˢͤ͊͘͜͡ ͙͔͒ͫͪͭ͊ͼ͚͙ͤ͜ͻ ͪͦ͋ͭ͜ ͘ ͔͙ͨͪͦ͋ͣ͡ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍ͫ͒͜;͙ͭΈΣ ΅ͦ 

͍ͤ͊ͯͦ͟ͼ͜ ͨͦ-ͪͤͦͣͯ͘͜ ͨ͒͜ͻͦ͒ΎͭΈ ͒ͦ ͔͙ͨͪͦ͋ͣ͡ ͍͙ͤ͊͘;͔ͤͤΎ ͍ͪͤ͜Ύ ͨͪͦͺ͔͚ͫͤͦ͜͝Σ 

ͫͦͼ͊͜͡Έͤͦ͝ ͭ͊ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͔͎͎͍ͨ͒͊ͦ͜Φ ˢ ͔ͫ͊ͣΣ ͯ 

ͪͦ͋ͦͭ͜ ˱Φ ˤΦ ˴ ͎ͦͯͭ ό˴͎ͦͯͭΣ нлмрύ ͍͙͔͒ͤͦ͜͡ ͙ͭͪ ͍ͪͤ͜͜ ͫͺ͍ͦͪͣͦ͊ͤͦͫͭ͜ 

͍͒ͦͫ͒͗ͯ͊ͤͦ͜͡͝ Ύͦͫͭ͟͜ ς ͍͙͙͚ͫͦ͟Σ ͔͔͚ͫͪ͒ͤ͜ ͜ ͙ͤ͘Έ͙͚͟Σ ΅ͦ ͍͙ͤ͊͘;͊ΊͭΈͫΎ ;͔͔ͪ͘ 
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͍͍͒ͨͦ͒ͤ͜͜͜ ͙͙ͨͦ͊ͤ͘͟͟ ͼͤͤͫͤͦ͜͜-͙͍ͣͦͭ͊ͼ͚͎ͤͦͦ͜Σ ͎͙͍͎ͦͤͭͤͦͦ͟͜ ͭ͊ ͒͜Ύ͡Έ͎ͤͫͤͦͦ͜ 

͙͔͍ͪͭͪ͟͜͝Φ ̂ ͔͒ͦͫ͒͗ͤͤ͜͜͡ ˻Φ ˴ ͦͪͤ͜Ύ͙͟ ό˴ͦͪͤ͜Ύ͊͟Σ нллфύ ͍;͔ͤͦΌ ͍͙͔͒ͤͦ͜͡ р 

͍͍ͪͤ͜͜ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ό͔͒ͯ͗ ͙ͤ͘Έ͙͚͟Σ ͙ͤ͘Έ͙͚͟Σ ͔͔͚ͫͪ͒ͤ͜Σ 

͍͙͙͚ͫͦ͟ ͜ ͔͒ͯ͗ ͍͙͙͚ͫͦ͟ύ ͔͊͗ͤͦ͘͡ ͍͒͜ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͙ͨͫͻ͎ͦͦ͜͡;͎ͤͦͦ ͔͍ͭͫͭͯ͊ͤͤΎΦ  

˽͍͔͔͙͚ͪͦ͒ͤ ˱Φ ̐ Φ ˴ ͊͟͡ ό˴͊͟͡Σ нлмтύ ͊ͤ͊͘͜͡ ͍͙ͻ͙͒ͤ͜ͻ ͔ͨͦͦ͗ͤ͡Έ 

͎͙͙͒͊ͤͦͫͭ͜͟ ͍ͪͤ͜Ύ ͫͺ͍ͦͪͣͦ͊ͤͦͫͭ͜ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͚ͣ͊͋ͯͭͤ͜ͻ 

ͯ;͙͔͍ͭ͜͡ ͔ͤͦͣͤͦ͘͜͝ ͍͙ͣͦΣ ͍͙͚ͨͦ͋ͯ͒ͦ͊ͤ ͤ͊ ͔͒͜Ύͻ ˢΦ ˸ Φ ˥ ͚ͯͪ͗͜ ό˥͚ͯͪ͗͜Σ нлллύΣ 

ˤΦ ʕ Φ x ͊ͪ͊ͫ͟͜ όˣ͊ͪ͊ͫ͟͜Σ нллпύ ͍͙͍͒ͦͦ͘͡ ͍͊ͭͦͪͯ ͫͺͦͪͣͯ͡Ό͍͙͊ͭ ͍͙͍ͫͤͦͦ͟Σ ΅ͦ 

͍͔ͪͤ͜Έ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͙ͨͪ ͍͙͍;͔ͤͤ͜ ͔ͤͦͣͤͦ͘͜͝ ͍͙ͣͦ 

͙ͭͪ͊͒ͼ͚ͤͦ͜ ͍͙ͤ͊͘;͊ΊͭΈͫΎ ͭ͊ͦ͟Ό ͔ͯͫͭ͊ͤͦ͡Ό ͙͔ͫͫͭͣͦΌΥ 

- ͤ ͙͘Έ͙͚͟ ό͔ͪͼ͔͙͍͙͚ͨͭͤΣ ͔ͪͼ͔͙͍ͨͭͤͦ-͙͍͙͚ͨͪͦ͒ͯͭͤ͟ύΤ 

- ͫ ͔͔͚ͪ͒ͤ͜ ό͔͙͍͙͚ͪͨͪͦ͒ͯͭͤ͟ύΤ 

- ͒ ͚ͦͫͭ͊ͭͤ͜ ό͙͍ͦͤͫͭͪͯͭͤͦ͟͟-͍͙͍͙͚͊ͪ͊ͭͤ͜ύΤ 

- ͍ ͙͙͚ͫͦ͟ ό͍ͭͦͪ;͙͚Σ ͔͙͍͙͚ͪ͊ͭͤ͟ύΦ 

ˤ͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͙ͤ͊ͣ о-͋͊͡Έͤͦ͝ ΄͙͊͟͡ ͍ ͦͼͤ͜ͼ͜ ͍ͪͤ͜Ύ ͫͺ͍ͦͪͣͦ͊ͤͦͫͭ͜ 

͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͍͙͊͒͊͟͡;͍͜ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ ͭ͊ 

͍͍͔͔ͫͨ͒ͤͫͤͤ͜͜Ύ ͍ͪͤ͜Ύ ͍ͦͦ͒ͤͤ͜͡Ύ ͔ͤͦͣͤͦ͘͜Ό ͍ͣͦͦΌ ͘͜ 

͎͊͊͘͡ΈͤͦΊ͍͔͚ͪͦͨͫΈ͙ͣ͟ ͨ͒͜ͻͦ͒ͦͣ ͔͔͍͙͒ͭͪͣͤͯ͊͜͡ ͍͙͋ͪ͜ ͙ͤ͊ͣ ͙͍͔͍ͭͪͪͤͦ͜͝ 

΄͙͊͟͡ ͦͼ͙ͤ͜͟ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͔͔͙͔ͫͨͪͣͤͭͯ͟Υ ͍ͭͦͪ;͎ͦͦΣ ͒ͦͫͭ͊ͭͤΈ͎ͦͦ ͭ͊ 

͔͙͍͎ͪͨͪͦ͒ͯͭͤͦͦ͟ ͍͍ͪͤ͜͜ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͍͙͒ͦͫ͒͗ͯ͊ͤ͜͡ͻΦ  

͍́ͦͪ;͙͚ ͍͔ͪͤ͜Έ ͫͺ͍ͦͪͣͦ͊ͤͦͫͭ͜ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ 

͚ͣ͊͋ͯͭͤ͜ͻ ͍͙͊͒͊͟͡;͍͜ ͔ͤͦͣͤͦ͘͜͝ ͍͙ͣͦ ͙͊ͫͦ͋͊ͣ͘ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-

͙͍͙ͦͣͯͤ͊ͭͤ͟͜͟ͻ ͔ͭͻ͎͚ͤͦͦ͜͡  ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΊͭΈͫΎ ͔ͪͯ͘͡Έ͙ͭ͊ͭ͊ͣ ͎͙͙͒͊ͤͦͫͭ͜͟ 

0,7<˾˴<˴м ͚Σ ͍͍͒ͨͦ͒ͤͦ͜͜Σ ͍͙͙ͫͦͣ͟ ͍͔ͪͤͣ͜ ͨͪͦΎ͍ͯ ͙ͦ͋ͪ͊ͤͻ ͙͔͍ͪͭͪ͟͜͝ ͜ 

͙͍ͨͦ͊ͤ͘͟͟͜Φ ˢ ͔ͫ͊ͣΣ ͍͒ͦͫ͒͗ͯ͊ͤ͜͜͡ ͘ ͍ͭͦͪ;͙ͣ ͍͔ͪͤͣ͜ ͫͺ͍ͦͪͣͦ͊ͤͦͫͭ͜ 

͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΌͭΈͫΎ ͍ͫ͒ͦͣͦ͜Ό ͙͍ͣͦͭ͊ͼ͜ΊΌ ͒ͦ 

͍͙ͪͦͭͯ͘͟ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͭ͊ ͨͪͦͺ͔͚͎ͫͤͦͦ͜ ͪͦͫͭ͊ͤͤ͘ΎΤ ͍͙͙ͫͦͣ͟ 

͍͔ͪͤͣ͜ ͺ͊ͻ͍͙ͦͻ ͤ͊ͤ͘ΈΣ ͫͺ͍ͦͪͣͦ͊ͤͫͭ͜Ό ͫͦͼͦͯ͜͟͡Έ͙ͭͯͪͤͻ ͜ ͙͍͙ͦͣͯͤ͊ͭͤ͟͜͟ͻ 

͔͚͒͊ͭͤͦͫͭ͘Σ ͍͙͙ͫͦͣ͟ ͍͔ͪͤͣ͜ ͚ͫ͊ͣͦͫͭͤͦͫͭ͜͜Σ ͍ͭͦͪ;ͦͫͭ͜ ͭ͊ ͔ͭͻ͎ͤͦͦ͜͡;͙ͤͻ ͯͣͤ͜Έ 

͙ͨͪ ͍͙ͪ͜΄͔ͤͤ͜ ͍ͤ͊;͊͡Έ͙ͤͻ ͜ ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͍͊͒͊ͤ͘ΈΤ ͪͦͯͣͤͤ͘͜Ύͣ ͪͦ͜͡ ˱˴́ ͯ 

ͨͪͦͺ͔͚͚ͫͤ͜͜ ͒͜Ύ͡Έͤͦͫͭ͜ ͍͙͊͒͊͟͡;͍͜ ͔ͤͦͣͤͦ͘͜͝ ͍͙ͣͦ ͭ͊ ͍ͣͤͤ͜Ύͣ ͍͍͙͊ͫͭͦͫͦͯ͊ͭ͘ 

˱˴́ ͒͡Ύ ͒ͦͫΎ͎͔ͤͤͤΎ ͙͙ͦͫͦ͋ͫͭͻΣ ͍ͤ͊;͊͡Έ͙ͤͻ ͜ ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͍͊͒͊ͤ͘ΈΦ  

˨͚ͦͫͭ͊ͭͤ͜ ͍͔ͪͤ͜Έ ͫͺ͍ͦͪͣͦ͊ͤͦͫͭ͜ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ 

͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͍͙͊͒͊͟͡;͍͜ ͔ͤͦͣͤͦ͘͜͝ ͍͙ͣͦ ͙͊ͫͦ͋͊ͣ͘ 

ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-͙͍͙ͦͣͯͤ͊ͭͤ͟͜͟ͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͍͍͒ͨͦ͒͊͜͜Ί ͔ͪͯ͘͡Έͭ͊ͭ͊ͣ 

͎͙͙͒͊ͤͦͫͭ͜͟ лΣп<˾˴<˴лΣтΣ ΅ͦΣ ͯ ͍ͫͦΌ ;͔͎ͪͯΣ ͍͔ͯͣͦͤͦ͘͡ ͔͍͙ͤͪͤͦͣͪͤͣ͜͜ 

ͨͪͦΎ͍ͦͣ ͔͙ͦͪͣ͟ͻ ͙͔͍ͪͭͪ͟͜͝ ͜ ͙͍ͨͦ͊ͤ͘͟͟͜ ͔͔͙͔ͫͨͪͣͤͭ͊͟͡Έ͎ͤͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ 

˹͙͊ͨͪ͊͒͟͡Σ ͒ͦ ͼΈ͎ͦͦ ͍ͪͤ͜Ύ ͔ͤ͊͗͊ͭ͡Έ ͔͙ͫͭͯ͒ͤͭΣ Ύ͟͜ ͍ͦͦ͒͜͡ΌͭΈ ͍͙͙ͫͦͣ͟ 
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͍͔ͪͤͣ͜ ͫͦͼ͊͜͡Έͤͦ-͙͍͙ͦͣͯͤ͊ͭͤ͟͜͟ͻ ͯͣͤ͜Έ Ύ͟ ͙ͨͫͻ͎ͦͦ͜͡;͙ͤͻ ͍͙ͤ͊;ͦ͟ 

͍ͫͨͯ͊ͤͤ͜͟͡ΎΣ ͔͊͡ ͔ͤ ͍ͦ͜͡ΌͭΈ ͙͍͙ͨ͒ͭͪͣͯ͊ͭ͜ ͝ͻ ͣ͜ͼ͙͙ͤͣ ͺ͊ͻ͍͙͙ͦͣ ͤ͊ͤͤ͘Ύ͙ͣΣ 

ͦͫ͟͜͡Έ͙͟ ͔ͤ ͣ͊ΌͭΈ ͍ͫ͒ͦͣͦ͜͝ ͍ͤͯͭͪ͜΄ͤΈͦ͝ ͙͍ͣͦͭ͊ͼ͜͝ ͒ͦ ͍ͦͦͦ͒ͤͤ͜͡Ύ 

ͨͪͦͺ͔ͫ͜ΊΌΦ ˤ ͤ͜΄ͦͣͯ ͍͙ͨ͊͒ͯ͟Σ ͼ͔ ͣͦ͗ͯͭΈ ͙͋ͯͭ ͔͙ͫͭͯ͒ͤͭ ͘ ͍͙͙͙ͫͦͣ͟ 

͙͙ͨͦ͊ͤ͊ͣ͘͟͟ ͍ͤ͊;͊͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ Ύ͟͜Σ ͍ͦ͒ͤͦ;͊ͫΣ ͔ͤ ͨͪͦΎ͍͡ΎΌͭΈ 

ͤ͜͜ͼ͙͍͊ͭͤͦͫͭ͜͜Σ ͚ͫ͊ͣͦͫͭͤͦͫͭ͜͜Σ ͍ͭͦͪ;ͦͫͭ͜ ͚ ͒͊ͭͤͦͫͭ͘͜ ͒ͦ ͍͙ͪ͜΄͔ͤͤΎ 

͔ͭͻ͎ͤͦͦ͜͡;͙ͤͻ ͍͊͒͊ͤ͘ΈΦ ́ͦ͋ͭͦΣ ͯ ͍ͤ͊;͊͡Έ͚ͤ͜ ͜ ͔͙ͣͭͦ͒;͚ͤ͜ ͪͦ͋ͦͭ͜ ͘ ͭ͊ͦ͟Ό 

ͣͦͦ͒͒͡Ό ͔͎͎ͨ͒͊ͦͯ ͫ͒͜͡ ͍͔͙ͪͤͯͭ͘ ͍͎ͯ͊ͯ ͤ͊ ͭ͜ ͙͙ͨͦ͊ͤ͘͟͟Σ Ύ͟͜ ͙ͤ͗ͯ͘ΌͭΈ 

͎͊͊͘͡Έ͙͚ͤ ͍͔ͪͤ͜Έ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͺ͊ͻ͍͜ͼ͍͜ ͜ 

͍͙͙ͨͪͦͦ͒ͭ ͔ͦͪ͟͟ͼ͚ͤͯ͜ ͪͦ͋ͦͭͯ ͍ ͼΈͦͣͯ ͤ͊ͨͪΎͣ͜Φ  

˾͔͙͍͙͚ͨͪͦ͒ͯͭͤ͟ ͍͔ͪͤ͜Έ ͫͺ͍ͦͪͣͦ͊ͤͦͫͭ͜ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ 

͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͍͙͊͒͊͟͡;͍͜ ͔ͤͦͣͤͦ͘͜͝ ͍͙ͣͦ ͙͊ͫͦ͋͊ͣ͘ 

ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-͙͍͙ͦͣͯͤ͊ͭͤ͟͜͟ͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΊͭΈͫΎ ͟͜͡Έͫͤͦ͟͜Ό 

ͦͼͤͦ͜͟Ό л<˾˴<˴лΣпΦ ˨ͦ ͼΈ͎ͦͦ ͍ͪͤ͜Ύ ͔ͤ͊͗͊ͭ͡Έ ͔͙ͫͭͯ͒ͤͭΣ ͯ ͨͪͦͼ͔ͫ͜ 

͔͔͙͔ͫͨͪͣͤͭ͊͟͡Έͤͦ͝ ͙ͪͦ͋ͦͭ ͍ Ύ͙͟ͻ ͙͋ͯ͡ ͍͙Ύ͍͔ͤ͜͡ ͔ͤ͒ͦͫͭ͊ͭͤ͜ ͙͙ͨͦ͊ͤ͘͟͟ ͨͪͦΎ͍ͯ 

͍͙ͤ͊͘;͔͙ͤͻ ͙͔͍ͪͭͪ͟͜͝ ͜ ͙͍ͨͦ͊ͤ͘͟͟͜Φ ˢ ͔ͫ͊ͣΣ ͣͦͦ͒͡Έ ͘͜ ͔͙͍͙ͪͨͪͦ͒ͯͭͤͣ͟ ͍͔ͪͤͣ͜ 

͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΊͭΈͫΎ ͔ͤ͒ͦͫͭ͊ͭͤͣ͜ ͍͔ͪͤͣ͜ 

͚ͫ͊ͣͦͫͭͤͦͫͭ͜͜Σ ͍ͭͦͪ;ͦͫͭ͜Σ ͔ͭͻ͎ͤͦͦ͜͡;͙ͤͻ ͜ ͫͦͼ͊͜͡Έͤͦ-͙͍͙ͦͣͯͤ͊ͭͤ͟͜͟ͻ ͯͣͤ͜Έ ͯ 

ͨͪͦͼ͔ͫ͜ ͍ͤ͊;͊ͤͤΎΦ ˸͚͊͋ͯͭͤ͜ ͍͙͊͒͊͟͡;͜ ͘ ͔͙͍͙ͪͨͪͦ͒ͯͭͤͣ͟ ͍͔ͪͤͣ͜ ͔ͤ 

͍ͦͦ͒͜͡ΌͭΈ ͺ͙ͦͪͣ͊ͣΣ ͔͙ͣͭͦ͒͊ͣΣ ͙͊ͫͦ͋͊ͣ͘ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ˱˴́ ͒͡Ύ ͍͙ͪ͜΄͔ͤͤΎ 

ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͜ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͒͊ͤ͘ΈΦ ˽͔͎͎͒͊ͦ͜;ͤ͊ ͚ ͔͙ͣͭͦ͒;ͤ͊ ͪͦ͋ͦͭ͊ ͘ ͼ͜ΊΌ 

͎ͪͯͨͦΌ ͔͍ͫͭͯ͒ͤͭ͜ ͍͙ͨͦͤͤ͊ ͙͋ͯͭ ͫͨͪΎ͍ͣͦ͊ͤ͊ ͤ͊ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍͙͋͊ͦ͘ͻ ͍͔ͫͭ͊ͤ͡ΈΣ 

ͤ͊ͤ͘Έ ͜ ͍ͣͤ͜Έ ΅ͦ͒ͦ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͯ ͨͪͦͼ͔ͫ͜ ͨͪͦͺ͔͚ͫͤͦ͜͝ 

͒͜Ύ͡Έͤͦͫͭ͜ ͭ͊ ͪͦ͜͡ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-͙͍͙ͦͣͯͤ͊ͭͤ͟͜͟ͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͒͡Ύ ͙͎ͦͫͦ͋ͫͭͫͤͦͦ͜ 

͜ ͨͪͦͺ͔͚͎ͫͤͦͦ͜ ͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͺ͊ͻ͍͜ͼ͍͜Φ  

ˤ͙͍͙ͫͤͦ͟ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟Φ ͙́͊ͣ͟ 

;͙ͤͦͣΣ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͔͙ͨͪͦ͋ͣ͡ ͺ͍ͦͪͣͯ͊ͤͤΎ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ 

͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͍͙͊͒͊͟͡;͍͜ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ ͙͊ͫͦ͋͊ͣ͘ 

ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-ͦͣͯͤ͊͟͜͟ͼ͚͙ͤ͜ͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͤ͊ ͊ͫ͊͒͊͘ͻ ͙͔͎ͫͫͭͣͤͦͦ ͨ͒͜ͻͦ͒ͯ 

͍͙͎ͣ͊͊Ί ͍͔ͫͭͦͪͤͤΎ ;ͭͦ͜͟͝ ͙͔͙ͫͫͭͣ ͍͙ͣͪ͜Ό͍͊ͤͤΎ ͍ͪͤ͜Ύ ͝͝ ͫͺ͍ͦͪͣͦ͊ͤͦͫͭ͜Φ 

ˤ͒ͫͯͭͤͫͭ͜͜Έ ͒͊ͤͦ͝ ͙͔͙ͫͫͭͣ ͔ͦ͋ͣ͗ͯΊ ͙͍ͣͦ͗ͫͭ͜͡Έ ͍͙͊͒͊͟͡;͍͜ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͍ 

ͦͼͤ͜ͼ͜ ͔ͪͯ͘͡Έ͙͍ͭ͊ͭͤͦͫͭ͜ ͨͪͦͼ͔ͫͯ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ 

ͺ͊ͻ͍͜ͼ͍͜Φ ̂ ͫͭ͊ͭͭ͜ ͙ͤ͊ͣ ͍ͦ͋͐ͪͯͤͭͦ͊ͤͦ ͙͔ͪͭͪ͟͜͝Σ ͙͙ͨͦ͊ͤ͘͟͟ ͭ͊ ͍ͪͤ͜͜ 

ͫͺ͍ͦͪͣͦ͊ͤͦͫͭ͜ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͍͙͊͒͊͟͡;͍͜ 

͔ͤͦͣͤͦ͘͜͝ ͍͙ͣͦ ͙͊ͫͦ͋͊ͣ͘ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-͙͍͙ͦͣͯͤ͊ͭͤ͟͜͟ͻ ͔ͭͻ͎͚ͤͦͦ͜͡Φ 

˽͔͔͙͍͙͙ͪͫͨͭͤͣ͟ ͤ͊ͨͪΎ͙ͣ͊ͣ ͨͦ͒͊͡Έ΄͙ͻ ͔͒ͦͫ͒͗ͤ͜͡Έ Ί ͪͦͪͦ͋͊͘͟ ͭ͊ 

͍͔͔ͨͪͦ͒ͤͤΎ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͔͔͙͔ͫͨͪͣͤͭͯ͟ ͘ ͔ͣͭͦΌ ͔͔͍͙ͨͪͪ͜͟ ͔ͺ͔͙͍ͭͤͦͫͭ͟͜ 

͍͙͊ͨͪͦͨͦͤͦ͊ͤ͘ͻ ͍͊ͭͦͪͦͣ ͍ͤͤͦ͊͜ͼ͚͜Φ 



˜̆̅́̄ ̨̨̘̏̄̎ ̎́̔̋̉ȡ ̨̠̓̆̏̑ȟ ̨̨̠̒̓̏̑ȟ ̨̨̨̗̎̎̏̃́̊̎ ̨̖̩̓̆̎̏̌̏̄ȟ ςπρ9ȟ Ο 6 (90) 

33 

˶˱́˩˾ˢ́̂˾ˢ 
ˣ͊ͪ͊ͫ͟͜Σ ˤΦ ˤΦ ό2004). ̅ ͍ͦͪͣͯ͊ͤͤΎ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͍ ͚ͣ͊͋ͯͭͤ͜ͻ ͯ;͙͔͍ͭ͜͡ 

͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ ό͍͔͊ͭͦͪͺΦ ͙͒ͫΦ Χ ͊ͤ͒͟Φ ͔ͨ͒Φ ͤ͊ͯ͟ Υ моΦллΦлпύΦ ˻͔͒ͫ͊ ό.ŀǊƪŀǎƛΣ ±Φ V. 
(2004) Formation of professional competence of future teachers of foreign languages 
(PhD thesis abstract). Odessa). 

ˣ͊;͜Ί͍͊Σ ˶Φ ˻Φ όнлмсύΦ ˩͔͙͔ͫͨͪͣͤͭ͊͟͡Έ͔ͤ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͔ͺ͔͙͍ͭͤͦͫͭ͟͜ ͔͙͙ͣͭͦ͒͟ ͍ͤ͊;͊ͤͤΎ 
͍ͦͫͤͦ ͍͙ͤ͊ͯͦ͟ͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˽͔͙ͪͦ͋ͣ͡ ͔͔ͤ͗ͤͪͤͦ͜-͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͍͙ͦͫͭ͜Σ рл-51, 
204-211 (Bachiieva, L. O. (2016). Experimental study of the effectiveness of the 
methodology of studying the fundamentals of scientific research. Problems of 
engineering and pedagogical education, 50-51, 204-211). 

ˣ͔͍͚ͦͪͦ͊ͤ͊͘͟Σ ˻Φ ʕ Φ όнлмнύ. s ͭͯ͊͟͡Έͤ͜ ͔͙͊ͫͨͭ͟ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤ͟ͼ͜͝ ͔͍ͫͭͯ͒ͤͭ͜ ˤ˹˭Φ 
˹͍͊ͯͦ͟͜ ͙͙͊ͨͫ͘͟ ˹͊ͼͦͤ͊͜͡Έ͎ͤͦͦ ͍͔͙͔ͯͤͪͫͭͭͯ͜ ζ˻ͫͭͪͦ͘Έ͊͟ ͔͊͊͒ͣ͟͜ΎηΣ ˿͔ͪΦΥ 
͎̅ͦͦ͜͜͡͡;ͤ͊Σ нрΣ 142-145 (Bezkorovaina, O. V. (2012). Actual aspects of 
communicative competence of university students. Scientific notes of the National 
University of Ostroh Academy, Philological, 25, 142-145). 

ˣ͔ͫͨ͊͡Έͦ͟Σ ˤΦ ˽Φ ό1989). ˿͎͔͊͊ͣ͡·͔ ͔͎͎͙ͨ͒͊ͦ;͔͚ͫͦ͟ ͔ͭͻ͎͙͙ͤͦͦ͡Φ ˸͍ͦͫ͊͟Υ ˽͔͎͎͙͒͊ͦ͊͟ 
(Bespalko, V. P. (1989). The components of pedagogical technology. Moscow: 
Pedagogy). 

ˣ͔͜͡ͼΈ͙͚͟Σ ˱Φ ˽Φ όнллрύ. ̅ͦͫͦ͜͡ͺ͜Ύ ͙ͤ͊ͯ͟Φ ͍̆͊ͪ͟͜Υ ͍̆͊ͪͫ͟͜Έ͙͚͟ ͤ͊ͼͦͤ͊͜͡Έ͙͚ͤ ͔ͦͤͦͣ͟͜;͙͚ͤ 
ͯ-ͤͭ όBiletskyi, I. P. (2005). Philosophy of science. Kharkiv: Kharkiv National Economic 
University). 

ˣͦ͡΅͙ͤͫΈ͙͚͟Σ ˱Φ ˥Φ όнллмύ. ˻͍͋͐ͪͯͤͭͯ͊ͤͤΎ ͙͔͍ͪͭͪ͟͜͝ ͜ ͙͍ͨͦ͊ͤ͘͟͟͜ ͔ͺ͔͙͍ͭͤͦͫͭ͟͜ ͨͪͦͼ͔ͫͯ 
ͺ͍ͦͪͣͯ͊ͤͤΎ ͔͍͊͒͊ͭͤͦ͟͝ ͫ͊ͣͦͦͼ͙ͤ͜͟ ͍ͯͪͫ͊ͤͭ͟͜ ͯ ͍ͤ͊;͊͡Έͤͦͣͯ ͨͪͦͼ͔ͫ͜ ˤˤ˭˻Φ 
˹͍͊ͯͦ͟͜ ͙͙͊ͨͫ͘͟ ό˽͔͎͎͒͊ͦ͊͜͟ ͜ ͙ͨͫͻ͎ͦͦ͜͡ΎύΣ пΦ ˤ͙ͤͤ͜ͼΎΥ ˤˢ́ ζˤͤͦ͋͒ͪͯ͊ͪͤ͜͟͡Ύη 
(Bloshchinskyi, I. H. (2001). Justification of the criteria and indicators of the 
effectiveness of the process of forming an adequate self-assessment of students in 
the educational process. Scientific Notes (Pedagogy and Psychology), 4. Vinnytsia). 

ˤ͔͊ͫͤͦ͟͡Σ ˻Φ ˸Φ όнлмпύ. ˿͔ͨͼ͙ͺ͊͜͟ ͍͙͊͒͊ͤͤ͟͡Ύ ͔ͫͨͼͯͪͫͯ͟ ζ˸͔͙ͭͦ͒͊͟ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ 
͔͔͙͔ͫͨͪͣͤͭͯ͟ηΦ ˽ͪͦͺ͔͚ͫͤ͊͜ ͔͎͎ͨ͒͊ͦ͜;ͤ͊ ͍ͦͫͭ͊͜Υ ͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͜ ͍͙ͪͦͭͦ͘͟ 
͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͤ͊ͤͤ͘Ύ, 380-396. ˬ͙͙ͭͦͣͪΥ ˤ͙͒-͍ͦ ˬ˨̂ ͣ͜Φ ˱ Φ ̅ ͪ͊ͤ͊͟ (Vlasenko, O. 
aΦ όнлмпύΦ {ǇŜŎƛŦƛŎƛǘȅ ƻŦ ¢ŜŀŎƘƛƴƎ {ǇŜŎƛŀƭ /ƻǳǊǎŜ άaŜǘƘƻŘƻƭƻƎȅ ƻŦ tŜŘŀƎƻƎƛŎŀƭ 
9ȄǇŜǊƛƳŜƴǘέΦ Professional pedagogical education: formation and development of 
pedagogical knowledge, 380-396. Zhytomyr: ZhSU named after I. Franko). 

ˤΎͭΌ͔͍ͭͤΣ ˸Φ ˹Φ όмфусύ. ͙́ͪ͊͒ͼ͙͙ ͙ ͍ͤͦ͊ͼ͙͙ ͍ ͍͔͔͚ͫͦͪͣͤͤͦ ͔͙͔ͣͭͦ͒͟ ͔͍͙ͨͪͨͦ͒͊͊ͤΎ 
͎ͪͯͫͫͦͦ͟ Ύ͘·͊͟Φ ˹͊ͯ;ͤ·͔ ͙ͭͪ͊͒ͼ͙͙ ͙ ͍ͤͦ·͔ ͍͔͙ͤ͊ͨͪ͊ͤ͡Ύ ͍ ͔͍͙͙ͨͪͨͦ͒͊͊ͤ 
͎ͪͯͫͫͦͦ͟ Ύ͘·͊͟ ͙ ͙͔ͭͪ͊ͭͯͪ͡·Φ ˸͍ͦͫ͊͟ (Viatiutnev, M. N. (1986). Traditions and 
innovations in modern teaching methods of the Russian language. Scientific traditions 
and new directions in the teaching of Russian language and literature. Moscow). 

˥ͦͤ;͔͊ͪͤͦ͟Σ ˿Φ ̂Φ όнллуύ. ˽͔͎͎͒͊ͦ͜;ͤ͜ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΥ ͔͎ͣͭͦ͒ͦͦ͜͡;ͤ͜ ͙ͨͦͪ͊͒ ͙ͣͦͦ͒ͣ͡ 
͍ͤ͊ͯͦ͟ͼΎͣΦ ˤ͙ͤͤ͜ͼΎΥ ˨˻ˤ ζˤ͙ͤͤ͜ͼΎη (Honcharenko, S. U. (2008) Pedagogical 
Research: Methodological Advice for Young Scientists. VinnytsiaΥ άVinnitsaέύΦ 

˥ͦͤ;͔͊ͪͤͦ͟Σ ˿Φ ̂Φ όнллоύ. ˽͔͎͎͙͒͊ͦ;͔͙͔ͫ͟ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡ΎΥ ͔͙͔ͫͦ͒ͪ͗͊ͤΣ ͎͙ͦͪ͊ͤ͊͘ͼ͙ΎΣ 
ͦ͋ͪ͊͋ͦͭ͊͟ ͔ͪͯ͘͡Έ͍ͭ͊ͭͦΦ ˸͍ͦͫ͊͟Υ ˮ͒͘Φ ͼ͔ͤͭͪ ˢ˽˻ όHoncharenko, S. U. (2003). 
Pedagogical research: content, organization, processing of results. Moscow: APO center). 

˥ͦͤ;͔͊ͪͤͦ͟Σ ˿Φ όмффтύΦ ̂ͪ͊ͤͫ͟͝Έ͙͚͟ ͔͎͎ͨ͒͊ͦ͜;͙͚ͤ ͍͙ͫͦͤ͟͡Φ ˴͙͍͝Υ ˶͙͋͒͜Έ όHoncharenko, S. 
(1997). Ukrainian pedagogical dictionary. Kyiv: Lybid). 

˥͚ͯͪ͗͜Σ ˢΦ ˸Φ όнлллύΦ ˸͔͎ͭͦ͒ͦͦ͜͡Ύ ͙͔͍ͪͭͪ͟͜͝ ͦͼͤ͜Ό͍͊ͤͤΎΦ ˻͍ͫͭ͊͜ ͙̂ͪ͊ͤ͟͝Σ 44-45, 11 
(Hurzhii, A. M. (2000). Methodology of evaluation criteria. Education of Ukraine, 44-
45, 11). 



˜̨̨̘̆̅́̄̏̄̎ ̎́̔̋̉ȡ ̨̠̓̆̏̑ȟ ̨̨̠̒̓̏̑ȟ ̨̨̨̗̎̎̏̃́̊̎ ̨̖̩̓̆̎̏̌̏̄ȟ ςπρ9ȟ Ο 6 (90) 

34 

˴͊͟͡Σ ˱Φ ̐Φ όнлмтύΦ ˴͙͔ͪͭͪ͜͝Σ ͙͙ͨͦ͊ͤ͘͟͟ ͭ͊ ͍ͪͤ͜͜ ͫͺ͍ͦͪͣͦ͊ͤͦͫͭ͜ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ 
͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͯ;͙͔͍ͭ͜͡ ͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦΦ ˹͍͙͚͊ͯͦ͟ ͎͋ͦ͡ ˹͊ͼͦͤ͊͜͡Έ͎ͤͦͦ 
͍͔͙͔ͯͤͪͫͭͭͯ͜ ζ˻ͫͭͪͦ͘Έ͊͟ ͔͊͊͒ͣ͟͜ΎηΤ ͔͙ͣ͊ͭͪ͊͜͡ ͦͤ͟ͺ͔͔ͪͤͼ͜͝ LLL ˿ͯ;͊ͫͤ͜ ͔ͭͻ͎ͤͦͦ͜͡͝ 
͍͙͊͒͊ͤͤ͟͡Ύ ͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦ ͭ͊ ͔͔ͤͭͪͨͪͭ͊͜ͼ͜͝ ͔͍ͭͫͭ͟͜ ͍͍ͫͭͦͦ͜͝ ͔͙ͭͪ͊ͭͯͪ͜͡Φ 
˾͔͙͗ͣ ͒ͦͫͭͯͨͯ Υ ƘǘǘǇǎΥκκƴŀǳōΦƻŀΦŜŘǳΦǳŀκнлмтκ͙͔ͪͭͪ͟͜͝-͙͙ͨͦ͊ͤ͘͟͟-ͭ-͍͊ͪͤ͜͜-
ͫͺ͍ͦͪͣͦ͊κΣ ннΦлнΦнлмт. (Klak, I. Ye. (2017). Criteria, indicators and levels of formation of 
professional communicative competence of future teachers of the English language. 
Scientific blog of Ostroh Academy National University; Conference materials III Modern 
technologies of English language teaching and interpretation of texts of world literature. 
Retrieved from: https://naub.oa.edu.ua/2017/criteria-impressions-and-level-form/, 
22.02.2017). 

˴͊͟͡Σ ˱Φ ̐Φ όнлмрύ. ͍̅ͦͪͣͯ͊ͤͤΎ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͍ 
͚ͣ͊͋ͯͭͤ͜ͻ ͯ;͙͔͍ͭ͜͡-ͺ͎͍ͦͦ͜͜͡͡ ͯ ͨͪͦͼ͔ͫ͜ ͍͙͍;͔ͤͤΎ ͺ͊ͻ͍͙ͦͻ ͙͒ͫͼ͙ͨͤ͜͡ ό͙͒ͫΦ Χ 
͊ͤ͒͟Φ ͔ͨ͒Φ ͤ͊ͯ͟Υ моΦллΦлпύΦ ˴͔͔͔ͪͣͤͼΈ (Klak, I. Ye. (2015). Formation of professional 
communicative competence in future philology teachers in the process of studying 
professional disciplines (PhD thesis). Kremenets). 

˴͙͔ͣͤ͡Ό͟Σ ˻Φ ˤΦ όнллсύΦ ͔́ͻ͎ͤͦͦ͜͡Ύ ͍͎ͤ͊ͯͦͦͦ͟ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ ˴͙͍͝Υ ́˻ˤ ζˤ͙͒-͍ͦ ζˢ͔ͫͨͭ͟-
˽͎ͦͪ͊͜͡ͺη όKlymeniuk, O. V. (2006). Technology of scientific research. Kyiv: Aspect-
Polygraph). 

˴͎ͦͯͭΣ ˱Φ ˤΦ όнлмрύ. ͍̅ͦͪͣͯ͊ͤͤΎ ͨͪͦͺ͔͚ͫͤͦ͜-͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ 
͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͚ͣ͊͋ͯͭͤΈ͎ͦͦ ͍;͙͔ͭ͡Ύ ό͙͒ͫΦ Χ ͊ͤ͒͟Φ ͔ͨ͒Φ ͤ͊ͯ͟Υ моΦллΦлпύΦ 
˽͍ͦͭ͊͊͡ όKohut, I. V. (2015). Formation of vocational and pedagogical 
communicative competence of the future teacher (PhD thesis). Poltava). 

˴͔͙͍ͦͫͤͦ͟͡Σ ˻Φ ˤΦ όнлммύΦ ˻͍͙ͫͤͦ ͍͙ͤ͊ͯͦ͟ͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˴͙͍͝Υ ͔̇ͤͭͪ ͯ;͍͋ͦͦ͝ ͔͙ͭͪ͊ͭͯͪ͜͡ 
(Kolesnikov, O. V. (2011). Fundamentals of Scientific Research. Kyiv: Center for 
Educational Literature). 

˴ͦͪͤ͜Ύ͊͟Σ ˻Φ όнллфύ. ˤ͙͍;͔ͤͤΎ ͍͙ͪͦͭͯ͘͟ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͔͍ͫͭͯ͒ͤͭ͜Φ 
˽͙ͫͻ͎͍͙ͦͤͫͭ͊͜͜͟͡Υ ˭͋Φ ͤ͊ͯ͟Φ ͨͪ͊ͼΈ ˨ˤ˹˭ ζ˽͔͔ͪΎ͍ͫ͊͡-͔̆ͣ͡Έ͙ͤͼΈ͙͚͟ ͔͍͙͚͒ͪ͗͊ͤ 
͔͎͎ͨ͒͊ͦ͜;͙͚ͤ ͍͔͙͔ͯͤͪͫͭͭ͜ ͔ͣͤ͜͜ ˥͙͎ͪͦͪ͜Ύ ˿͍͙ͦͦͪͦ͒͟ηΣ оΣ 60-69 (Korniiaka, O. 
(2009). Studying the development of communicative competence of students. 
Psycholinguistics, 3, 60-69). 

˴ͦͪͤ͜Ύ͊͟Σ ˻Φ ˸Φ όнллфύΦ ˿ͯ;͊ͫͤ͜ ͨ͒͜ͻ͙ͦ͒ ͒ͦ ͍͙͍;͔ͤͤΎ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ 
͙ͦͫͦ͋ͫͭͦͫͭ͜Φ ˽͔͙ͪͦ͋ͣ͡ ͫͯ;͊ͫͤͦ͝ ͙ͨͫͻ͎ͦͦ͜͡͝Υ ˭͙͋ͪͤ͜͟ ͍͙ͤ͊ͯͦ͟ͻ ͨͪ͊ͼΈ ˴͊ͣΩΎ͔ͤͼΈ-
˽ͦ͒͜͡ΈͫΈ͎ͦͦ͟ ͤ͊ͼͦͤ͊͜͡Έ͎ͤͦͦ ͍͔͙͔ͯͤͪͫͭͭͯ͜ ͔ͣͤ͜͜ ˱͍͊ͤ͊ ˻͎͜Ίͤ͊͟Σ ˱͙ͤͫͭͭͯͭͯ  
͙ͨͫͻ͎ͦͦ͜͡͝ ͔ͣͤ͜͜ ˥Φ ˿Φ ˴ͦͫͭΌ͊͟ ˢ˽˹ ͙̂ͪ͊ͤ͟͝Σ оΣ 294-316 (Korniiaka, O. M. (2009). 
Modern approaches to the study of the communicative competence of the individual. 
Problems of modern psychology, 3, 294-316). 

˴͙ͯͪͦ͡Σ ˤΦ ˿Φ όмфффύΦ ˸͔ͦ͒͡Ό͍͊ͤͤΎ ͙͔͙ͫͫͭͣ ͙͔͍ͪͭͪ͟͜͝ ͦͼ͙ͤ͜͟ ͍͙ͪͦͭͯ͘͟ ͍͙ͦͫͭ͜ ͍ ͔͎ͪͦͤ͜͜Φ 
˽͔͎͎͒͊ͦ͊͜͟ ͜ ͙ͨͫͻ͎ͦͦ͜͡ΎΣ 2, 35-39 (Kurylo, V. S. (1999). Simulation of a system of 
criteria for assessing development of education in the region. Pedagogics and 
Psychology, 2, 35-39). 

˶͔ͣ͊͟Σ ˸Φ ˤΦΣ ˽͔͙ͭͪ΅͔Σ ˤΦ ̑Φ όнлммύ. ˽͙ͫͻ͎ͦͦͯ͡ ͒͡Ύ ͙ͪͦ͋ͦͭΦ ˨͎͙͊ͤͦͫͭ͜;ͤ͜ ͔͙͙ͣͭͦ͒͟. 
͎̂͗ͦͪͦ͒Υ ˤ͙͍͙͒͊ͤͼ͍ͭͦ ˻͔͙ͫ͊ͤ͒ͪ͟͡ ˥͊ͪͯ͟΄͜ όLemak, M. V., Petryshche, V. Yu. 
(2011). Psychologist for work. Diagnostic methods. Uzhgorod: Alexandra Garkusha 
Publishing House). 

˸͙͔͊ͫͣͤͦ͟͟Σ ˿Φ ˨Φ όмффуύΦ ˽͙ͫͻ͎ͦͦ͜͡Ύ ͍ ͫͦͼ͊͜͡Έ͚ͤ͜ ͭ͊ ͔͎͎ͨ͒͊ͦ͜;͚ͤ͜ ͙ͨͪ͊ͭ͟ͼ͜Υ 
͔͎ͣͭͦ͒ͦͦ͜͡ΎΣ ͔͙ͣͭͦ͒Σ ͎͙ͨͪͦͪ͊ͣΣ ͨͪͦͼ͔͙͒ͯͪΦ ˴͙͍͝Υ ˹͍͊ͯͦ͊͟ ͒ͯͣ͊͟ όMaksimenko, 
S. D. (1998). Psychology in social and pedagogical practice: methodology, methods, 
programs, procedures. Kyiv: Scientific thought). 
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˸͙͔͊ͪͭͤͤͦ͟Σ ˿ΦΣ ˴͙͙ͨ;͔ͤͦ͟Σ ˹Φ ˿ͯ;͊ͫͤ͜ ͨ͒͜ͻ͙ͦ͒ ͒ͦ ͺ͍ͦͪͣͯ͊ͤͤΎ ͙͍ͦͣͯͤ͊ͭͤͦ͟͜͟͝ 
͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͚ͣ͊͋ͯͭͤΈ͎ͦͦ ͍;͙͔ͭ͡Ύ ͨͦ;͍͊ͭͦͦ͟͝ ΄͙ͦ͟͡Φ ˾͔͙͗ͣ ͒ͦͫͭͯͨͯ Υ 
ƘǘǘǇΥκκŜƭƛōǊŀǊȅΦƪǳōƎΦŜŘǳΦǳŀκƛŘκŜǇǊƛƴǘκппнκмκ˸͙͔͊ͪͭͤͤͦ͟҈нл˿Φ˸Φ҈н/҈нл˴͙͙ͨ;͔ͤ
ͦ͟҈нл˹Φ˿ΦΦǇŘŦ. (Martynenko, S., Kypychenko, N. Modern approaches to the 
formation of communicative competence of the future teacher of elementary school. 
Retrieved from: 
http://elibrary.kubg.edu.ua/id/eprint/442/1/Martinenko%20S.M.%2C%20Kipichenko
%20N.S..pdf). 

˹ͦ͊͜͟͡Ί͍͊Σ ˿Φ ̑Φ όнлл3). ˭͎͊͊͡ΈͤͦΊ͍͔͚ͪͦͨͫΈ͟͜ ˾͔͔ͦͣͤ͒͊͟ͼ͜͝ ͘ ͍ͣͦͤͦ͝ ͍͙ͦͫͭ͜Υ ͍͙͍;͔ͤͤΎΣ 
͍͙͊͒͊ͤͤ͟͡ΎΣ ͦͼͤ͜Ό͍͊ͤͤΎΦ ˴͙͍͝Υ ˶͔͍ͤͭ͜ όNikolaieva, S. Yu. (2003). European-wide 
Recommendations on Language Education: Study, Teaching, and Evaluation. Kyiv: Lenvit). 

˹͍͙͍ͦͦ͟Σ ˢΦ ˸Φ όнллоύΦ ˴͊͟ ͪ͊͋ͦͭ͊ͭΈ ͤ͊͒ ͙͔͒ͫͫͪͭ͊ͼ͙͔͚Υ ͙͔ͨͦͫͦ͋ ͒͡Ύ ͤ͊;͙ͤ͊Ό΅͔͎ͦ 
͔͎͎ͨ͒͊ͦ͊-͙͔͍͔ͫͫ͒ͦ͊ͭ͡͡ΎΦ ˸͍ͦͫ͊͟Υ ˮ͔͒͊ͭ͘͡Έ͍ͫͭͦ ζ͎͍͔̏ͫη όNovykov, A. M. (2003). 
How to work on a dissertation: A manual for a beginner teacher-researcher. Moscow: 
Publishing house άEgvesέύΦ 

˽ͦͦͤͫ͡Έ͙͚͟Σ ˤΦ ˸Φ ˴͙͔ͪͭͪ͜͝ ͦͼ͙ͤ͜͟ Ύͦͫͭ͟͜ ͚ ͔͙ͣͭͦ͒ ͍͙ͤ͊͘;͔ͤͤΎ ͍͙͙ͤͦͤ͘ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ 
͍ͤ͊ͯͦͦ͟-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˾͔͙͗ͣ ͒ͦͫͭͯͨͯΥ ƘǘǘǇǎΥκκƘŜƭǇƛƪǎΦƻǊƎκр-
99482.html (Polonskii, V. M. Criteria for assessing quality and methods for 
determining the novelty of the results of scientific and pedagogical research. 
Retrieved from: https:// helpiks.org/5-99482.html). 

˾͙͊͒΄͔͍ͫΈ͊͟Σ ˸Φ ˸Φ όнлмрύΦ ͍̅ͦͪͣͯ͊ͤͤΎ ͔͙͍͙ͤͭͪ͊ͭͤ͜͟ͻ ͔͔͔͚ͦͣͨͭͤͭͤͦͫͭ͟ 
͚ͣ͊͋ͯͭͤ͜ͻ ͯ;͙͔͍ͭ͜͡ ͎͙ͯͣ͊ͤͭ͊ͪͤ͜ͻ ͔ͫͨͼ͊͜͡Έ͔͚ͤͦͫͭ  ͯ ͨͪͦͼ͔ͫ͜ ͨͪͦͺ͔͚ͫͤͦ͜͝ 
͎͍͙ͨ͒ͦͭͦ͜͟ ό͙͒ͫΦ Χ ͊ͤ͒͟Φ ͔ͨ͒Φ ͤ͊ͯ͟Υ моΦллΦлпύΦ ˬ͙͙ͭͦͣͪ όRadyshevska, M. M. 
(2015). Formation of interactive competences of future teachers of humanities in the 
process of vocational training (PhD thesis). Zhytomyr). 

˾͙͙͚ͯ͒ͤͫ͟Σ ˮΦ ˨ΦΣ ˴͔͍͊ͤ͒ͪͦ͊͡Σ ˮΦ ˢΦ όнллоύ. ˴͊͟ ͦͼ͔͙ͤͭΈ ͦ͋Ά͔͙͍ͭͤͦͫͭ͟Έ ͦͤͭͪͦ͟͡Ύ 
͙͚ͤ͊ͤ͘Φ ˽͔͎͎͙͒͊ͦ;͔ͫ͊͟Ύ ͙͎͙͒͊ͤͦͫͭ͊͟Σ 3, 109-116 (Rudinsky, I. D., Kleandrova, I. A. 
(2003). How to evaluate the objectivity of knowledge control. Pedagogical 
diagnostics, 3, 109-116). 

˾ͯͪ͜͟Σ ˥Φ ˶Φ όнлммύΦ ˴͙͍ͦͣͯͤ͊ͭͤ͊͜͟ ͔͔ͦͣͨͭͤͭͤͫͭ͟͜Έ Ύ͟ ͍ͫ͊͒ͦ͊͟͡ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͚͔ͣ͊ͫͭͪͤͦͫͭ͜ 
ͯ;͙͔ͭ͡Ύ ͭ͊ ͊ͫ͋͘͜ ͍͙ͨͦ͋ͯ͒ͦ ͎͙ͯͣ͊ͤͤͻ ͍͊͘Ί͙ͣͤ ͣ͗͜ ͯ;͙͙͊ͫͤ͊ͣ͟ ͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍͎ͦͤͦͦ 
ͨͪͦͼ͔ͫͯΦ ͍̅ͦͪͣͯ͊ͤͤΎ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͚ͣ͊͋ͯͭͤΈ͎ͦͦ ͍;͙͔ͭ͡Ύ ͍ 
͍ͯͣͦ͊ͻ ͍͙΅͎ͦͦ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͊͊͒ͯ͘͟͡Φ ˴͙͍͝Υ ˤ͙͍͙͒͊ͤ;͙͚ ͒ͣ͜ ζ˿͍ͦͦ͡ηΣ опп-380 (Rurik, 
H. L. (2011). Communicative competence as a component of professional mastery of a 
teacher and a means of building a humane relationship between participants in the 
educational process. Formation of the professional competence of the future teacher in a 
higher education institution. YȅƛǾΥ tǳōƭƛǎƘƛƴƎ IƻǳǎŜ ά²ƻǊŘέΣ опп-380). 

˿͍͙͚͊͒ͦΣ ˸Φ όнлмнύ. ˻͙͍ͫͦ͋ͦͫͭ͜͡ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͔͔͙͔ͫͨͪͣͤͭͯ͟ ͯ ͙͔͒ͫͪͭ͊ͼ͚͙ͤ͜ͻ 
͔͒ͦͫ͒͗ͤͤ͜͡ΎͻΦ ˹͍͊ͯͦ͟͜ ͙͙͊ͨͫ͘͟ ˴͍͎ͪͦͦͪ͊͒ͫ͜Έ͎ͦͦ͟ ͔͍͎͒ͪ͗͊ͤͦͦ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ 
͍͔͙͔ͯͤͪͫͭͭͯ͜ ͔ͣͤ͜͜ ˤ͙͙ͦͦ͒ͣͪ͊͡ ˤ͙͙ͤͤ;͔ͤ͊͟Φ ˿͔ͪΦΥ ˽͔͎͎͒͊ͦ͜;ͤ͜ ͙ͤ͊ͯ͟Σ млсΣ 110-
мнлΦ ˾͔͙͗ͣ ͒ͦͫͭͯͨͯΥ ƘǘǘǇΥκκƴōǳǾΦƎov.ua/UJRN/Nz_p_2012_106_15. (Sadovyi, M. 
(2012). Features of a pedagogical experiment in dissertation research. Scientific notes 
of the Volodymyr Vynnychenko Kirovograd State Pedagogical University: Pedagogical 
sciences, 106, 110-120. Retrieved from: 
http://nbuv.gov.ua/UJRN/Nz_p_2012_106_15). 

˿͙ͫͦΊ͍͊Σ ˿Φ ˻Φ όнллфύ. ˽͔͎͎͒͊ͦ͜;͙͚ͤ ͔͔͙͔ͫͨͪͣͤͭ͟ ͯ ͍͙ͤ͊ͯͦ͟ͻ ͔͒ͦͫ͒͗ͤͤ͜͡Ύͻ ͔͔͔͍ͤͨͪͪͤͦ͝ 
ͨͪͦͺ͔͚ͫͤͦ͜͝ ͍͙ͦͫͭ͜Φ ˶ͯͼΈ͟Υ ˤˢ́ ζˤ͙ͦͤͫ͡Έ͊͟ ͦ͋͊ͫͤ͊͡ ͒ͪͯ͊ͪͤ͟ΎηΦ (Sysoieva, S. O. 
(2009). Pedagogical experiment in scientific researches of continuous vocational 
education. LuǘǎƪΥ W{/ ά±ƻƭȅƴ wŜƎƛƻƴŀƭ tǊƛƴǘƛƴƎ IƻǳǎŜέύΦ 



˜̨̨̘̆̅́̄̏̄̎ ̎́̔̋̉ȡ ̨̠̓̆̏̑ȟ ̨̨̠̒̓̏̑ȟ ̨̨̨̗̎̎̏̃́̊̎ ̨̖̩̓̆̎̏̌̏̄ȟ ςπρ9ȟ Ο 6 (90) 

36 

˿͍ͦͪ͟ͼ͍ͦ͊Σ ˿Φ ˻Φ όнлмоύ. ˽ͪͦͺ͔͚ͫͤͦ͜-͙͍ͦͣͯͤ͊ͭͤ͊͟͜͟ ͔͔ͦͣͨͭͤͭͤͫͭ͟͜Έ ͯ;͙͔ͭ͡Ύ 
ͨͦ;͍͙͊ͭͦ͟ͻ ͍͊ͫ͟͜͡Φ ˻͔͒ͫ͊Υ ˢ͙͋ͪͦͫ͟ ˴͙ͦͣͨ͊ͤΦ (Skvortsova, S.O. (2013) Professional 
and communicative competence of primary school teachers. Odessa: Apricot Company). 

˿ͭͪͯͭͯͪ͊͟ ˮ˴́-͔͔͙ͦͣͨͭͤͭͤͦͫͭ͟ ͯ;͙͔͔͚ͭ͡Φ ˾͔͔ͦͣͤ͒͊͟ͼ͙͙ ̑˹˩˿˴˻Φ ˤ͔͙ͪͫΎ нΦл 
UNESCOΣ нлммΦ ˾͔͙͗ͣ ͒ͦͫͭͯͨͯΥ ƘǘǘǇΥκκ 
iite.unesco.org/pics/publications/ru/files/3214694.pdf. (Structure of ICT competence 
of teachers. Recommendations of UNESCO. Version 2.0 UNESCO, 2011. Retrieved 
from: http: // iite.unesco.org/pics/publications/en/files/3214694.pdf. 

́ͦͪͨΣ ˿ΦΣ ˴͙͡ͺͺͦͪ͒Σ ˨͗Φ όнллпύ. ˴ͦͯ;͙͎ͤΥ ͍͍ͪͯͦͦ͒ͫͭͦ͟ ͒͡Ύ ͔͔ͭͪͤͪ͊ ͙ ͔͔͔ͣͤ͒͗ͪ͊Φ ˿˽͋ΦΥ 
˽͙͔ͭͪΣ нс-27 (Thorp, S., Clifford, J. (2004). Coaching: a guide for a trainer and 
manager. St. Petersburg: Peter, 26-27). 

͙̂ͫ͟Σ ˻Φ ̅Φ όнлмлύΦ ͍̅ͦͪͣͯ͊ͤͤΎ ͫͦͼͦͯ͜͟͡Έͭͯͪͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͔͍ͫͭͯ͒ͤͭ͜ 
ͺ͎ͦͦ͜͜͡͡;͙ͤͻ ͔ͫͨͼ͊͜͡Έ͔͚ͤͦͫͭ ͯ ͨͪͦͼ͔ͫ͜ ͍͙͍;͔ͤͤΎ ͎͙ͯͣ͊ͤͭ͊ͪͤ͜ͻ ͙͒ͫͼ͙ͨͤ͜͡ 
ό͍͔͊ͭͦͪͺΦ ͙͒ͫΦ Χ ͊ͤ͒͟Φ ͔ͨ͒Φ ͤ͊ͯ͟Υ моΦллΦлфύΦ ˴͙͍͙͚ͪ ˾͎͜ (Usik, O. F. (2010). 
Formation of socio-cultural competence of students of philological specialties in the 
process of studying humanitarian disciplines (PhD thesis abstract). Krivyi Rih). 

͔͔̅͒ͦͪͤͦ͟Σ ̑Φ ˿Φ όнллнύΦ ˴͙͍ͦͣͯͤ͊ͭͤ͊͜͟ ͔͔ͦͣͨͭͤ͟ͼ͜Ύ Ύ͟ ͚͍͙͍ͤ͊͊͗͜͡΄͙͚ ͔͔͔ͣͤͭ͡ 
ͯͫͨ͜΄͎ͤͦͦ ͍ͫͨͯ͊ͤͤ͜͟͡ΎΦ ˾͒ͤ͊͜ ΄ͦ͊͟͡Σ 1, 63-65 (Fedorenko, Yu. S. (2002). 
Communicative competence as the most important element of successful 
communication. Native school, 1, 63-65). 

͍̅ͦͪͣͯ͊ͤͤΎ ͙͔͍ͪͭͪ͟͜͝Φ ˾͔͙͗ͣ ͒ͦͫͭͯͨͯΥ ƘǘǘǇΥκκǿǿǿΦǳƪǊŀǊǘƛŎƭŜǎΦǇǇΦǳŀκnauka/10432-
formirovanie-kriteriev.html. (Formation of criteria. Retrieved from: 
http://www.ukrarticles.pp.ua/nauka/10432-formirovanie-kriteriev.html). 

͚̉͊;͔ͤͦ͟Σ ˹Φ ˹ΦΣ ˿͔͔͎ͣͤͦΣ ˻Φ ˸ΦΣ ˢͪͭΌ΄ͤ͊͟͜Σ ˶Φ ˸ΦΣ ˾ͯ͒ΈΣ ˻Φ ˸Φ όнлмрύ. ˹͍͊ͯͦͦ͟-͔͎͎ͨ͒͊ͦ͜;͔ͤ 
͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ ˿͙ͯͣΥ ˿˻˱˽˽˻ όChaichenko, N. N., Semenog, O. M., Artiushkina, L. M., 
Rud, O. M. (2015). Scientific and pedagogical research. Sumy: SOIPPO). 

͔͔͙̉ͣͪͫΣ ˻Φ ˢΦ όнллтύΦ ˽͔͎͎͒͊ͦ͜;ͤ͜ ͍͙ͯͣͦ ͔͔͊͋ͨ͘͘;͔ͤͤΎ Ύͦͫͭ͟͜ ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έͤͦ͝ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͯ;͙͔͍ͭ͜͡ ͔͙ͣ͊ͭͣ͊ͭ͟ ͙ό͙͒ͫΦ Χ ͊ͤ͒͟Φ ͔ͨ͒Φ ͤ͊ͯ͟Υ моΦллΦлпύΦ 
ˬ͙͙ͭͦͣͪ όChemerys, O. A. (2007). Pedagogical conditions for the quality assurance 
of the basic training of future mathematics teachers (PhD thesis). Zhytomyr). 

͔͔͍̉ͪͨ͊ͤͦ͊Σ ˻Φ ˢΦ όнллтύΦ ˢ͙ͭͯ͊͊͘͟͡ͼ͙Ύ ͟͡Ό;͔͍·ͻ ͔͔ͦͣͨͭͤ͟ͼ͙͚ ͍ ͔͙͙ͫͦ͒ͪ͗͊ͤ 
͍ͨͦ·΄͔͙ͤΎ ͍͙͊͟͡ͺ͙͊͟ͼ͙͙ ͔͎͎͍ͨ͒͊ͦͦ ͙͔͒ͦͨͦͤͭ͡͡Έ͎ͤͦͦ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ό͍͔͊ͭͦͪͺΦ 
͙͒ͫΦ Χ ͊ͤ͒͟Φ ͔ͨ͒Φ ͤ͊ͯ͟Υ моΦллΦлуύΦ ˩͔͙͎͊ͭͪͤ͋ͯͪ͟ όCherepanova, O. A. (2007). 
Updating of key competencies in the content of further education of teachers of 
additional education (PhD thesis abstract). Yekaterinburg). 

/ƻƳƳǳƴƛŎŀǘƛƻƴ ŎƻƳǇŜǘŜƴŎŜ ŘŜŦƛƴŜŘΗ 5Ǌ [ŀƴŜΩǎ tŜǊǎǇŜŎǘƛǾŜΦ Retrieved from: http: 
www.uky.edu/~drlane/captone/ commcomp.htm 

Guttman, C. (2003). Education in and for the Information Society. Paris: UNESCO, 2003. 
Savignon, S. (1995). Evolution of Communicative Competence The ACTFL Provisional 

Proficiency Guidelines. The Modern Language Journal, 95, 129-134. 
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͔ͫͨͼ͙͙͍͊ͫͭͦ͡Φ ˽͙͙͍ͪͦ͊ͤ͊ͪͦ͊ͤ͘͡· ͤ͊ͯ;ͤ·͔ ͭͪͯ͒· ͔ͦͭ;͔͍͔ͫͭͤͤ·ͻ ͙ ͔͊ͪͯ͋͗ͤ͘·ͻ 
ͯ;͔ͤ·ͻΣ ͍ ;͙͊ͫͭͤͦͫͭ ˢΦ ʕ Φ x ͔͍͚͚ͫͦͪͦ͊ͤͦ͟Σ ˸Φ ˹ Φ ʕ ΎͭΌ͔͍ͭͤ͊Σ ˹Φ ˴ ͙͙ͨ;͔ͤͦ͟Σ ˮΦ ˩ Φ ˴ ͊͟͡Σ 



˜̆̅́̄ ̨̨̘̏̄̎ ̎́̔̋̉ȡ ̨̠̓̆̏̑ȟ ̨̨̠̒̓̏̑ȟ ̨̨̨̗̎̎̏̃́̊̎ ̨̖̩̓̆̎̏̌̏̄ȟ ςπρ9ȟ Ο 6 (90) 

37 

ˢΦ ˴ ͙ͦͪͤΎ͙͟Σ ˿Φ ˸ ͊ͪͭ·͔ͤͤͦ͟Σ ˶Φ ˸ ͦͪͦ͘Σ ˸Φ ˸ Φ ˾ ͊͒·΄͔͍͚ͫͦ͟Σ ˥Φ ˾ ͙ͯͪ͟Σ ˢΦ ̅ Φ ̂ ͙ͫ͟Σ 
S. {ŀǾƛƎƴƻƴ ͙ ͎͙͒ͪͯͻΦ ˾͔͊ͫͫͣͦͭͪͤ· ͔͔ͦͣͨͭͤͭͤͦͫͭͤ͟·͚Σ ͙͎͍͙͙ͤͫͭ͡;͔͙͚ͫ͟ ͙ 
͙͔ͫͫͭͣͤ·͚ ͨͦ͒ͻͦ͒· ͟ ͙͔͔͙ͣͪͤ͘Ό ͊͟;͔͍ͫͭ͊ ͙ ͔ͪͯ͘͡Έ͙͍͙ͭ͊ͭͤͦͫͭ ͙͔͔͎ͫͫ͒ͯͣͦͦ͡ 
ͨͪͦͼ͔ͫͫ͊Φ ˿ͺ͙͍ͦͪͣͯͪͦ͊ͤ͡· ͟͡Ό;͔͍·͔ όΉͭ͊ͦͤͤ͡·͔ύ ͙͔͙͙ͪͭͪ͟ ͙ ͍͔͍ͫͦͦͭͭͫͭͯΌ΅͙͔ 
͙ͣ ͔͙ͨͦ͊͊ͭ͘͟͡ ͔ͪͯ͘͡Έ͙͍͙ͭ͊ͭͤͦͫͭ ͨͪͦͼ͔ͫͫ͊ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ ͎͍͙ͨͦ͒ͦͭͦ͟ ͋ͯ͒ͯ΅͙ͻ 
͔ͫͨͼ͙͙͍͊ͫͭͦ͡Υ ͍͔ͨͦͤ͊͊ͭ͘͡Έͤ·͚Σ ͙͍ͣͦͭ͊ͼ͙ͦͤͤ·͚Σ ͔͒Ύ͔ͭ͡Έͤͦͫͭͤ·͚Φ ˨ͦ͊͊ͤͦ͘͟Σ ;ͭͦ 
͒͊ͤͤ͊Ύ ͙͔ͫͫͭͣ͊ ͙͔͙͔͍ͪͭͪ͟ ͙ ͔͔͚ͨͦ͊͊ͭ͘͟͡ ͙ͫͦͦͭͤͦͫͭͫΎ ͫ ͨͦ͒ͻͦ͒ͦͣ ̑˹˩˿˴˻ L/¢-CFT 
ͨͦ ͔ͫͭͪͯͭͯͪ͟ ˮ˴-͔͔͙́ͦͣͨͭͤͭͤͦͫͭ͟ ͯ;͙͔͔͚ͭ͡Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ ͙͙͍ͦͣͣͯͤ͊ͭͤ͊͟͟Ύ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟ΈΣ ͙͔͙͙ͪͭͪ͟Σ ͔͙ͨͦ͊͊ͭ͘͟͡Σ 
͍͙ͯͪͦͤΣ ͋ͯ͒ͯ΅͙͔ ͔͍͔͙ͨͪͨͦ͒͊͊ͭ͡ ͙ͤͦͫͭͪ͊ͤͤ·ͻ Ύ͘·͍ͦ͟Σ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤͦ-
͙ͦͣͣͯͤ͊͟͟ͼ͙ͦͤͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡Φ 

 

SUMMARY 
Galetskyi Sergii. Criteria, indicators and levels of development of communicative 

competence of future teachers of foreign languages by means of information and 
communication technologies. 

Formation of communicative competence of future teachers of foreign languages by 
means of information and communication technologies is a complex of pedagogical 
problems caused by a system of factors and conditions that determine the process and 
results of professional training. There is a need to develop tools for measuring the level of 
communicative competence of future teachers of foreign languages. In the methodology of 
scientific knowledge in the study of complex systemic problems, criteria were used as means 
of indirect assessment of phenomena and processes. 

The aim of the article is to define and justify the criteria, indicators and levels of 
formation of communicative competence of future teachers of foreign languages by means 
of information and communication technologies. 

The methods of research: abstraction, logical, induction and deduction, system 
analysis (in determining the essence of criteria, indicators and levels of formation of 
communicative competence); monographic (study of approaches to the assessment of the 
quality and effectiveness of the formation of the communicative competence of specialists). 

Research results. The author investigated modern views on the problem of measuring 
the quality and effectiveness of the formation of communicative competence of specialists. 
The competence, linguistic and system approaches of measuring the quality and 
effectiveness of the investigated process were considered. The key criteria and their 
corresponding indicators of the process of professional training of future specialists were 
formulated: cognitive, motivational, and activity. It is shown, that the specified system of 
criteria and indicators corresponds to the UNESCO ICT-CFT approach to the structure of ICT 
competence of teachers. 

Conclusions. The study of the problem of forming communicative competence of 
future teachers of foreign languages by means of information and communication 
technologies on the basis of the system approach requires creation of a clear system for 
measuring its level of formation. The absence of this system limits the ability of university 
professors to assess the effectiveness of the professional training of future specialists. In the 
article, we defined the criteria, indicators and levels of formation of communicative 
competence of future teachers of a foreign language by means of information and 
communication technologies. 

Key words: communicative competence, criteria, indicators, levels, future teachers of 
foreign languages, information and communication technologies. 
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̂ ͫͭ͊ͭͭ͜ ͙ͪͦͪͭͦ͘͟ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍ͤ͊;͊͡Έͤͦ-͍ͨͤ͊͊͘͜͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ 

͔͍ͫͭͯ͒ͤͭ͜ ͺͯ͘͜͟͡Έ͙ͭͯͪͤͻ ˭ˤ˻ ͤ͊ ͊ͤ͘ΎͭͭΎͻ ͘ ͯͪͫͯ͟ ζ˥͙ͣͤ͊ͫͭ͊͜͟ ͭ͊ ͔͙ͣͭͦ͒͊͟ ͝͝ 
͍͙͊͒͊ͤͤ͟͡ΎηΦ ˹͊ ͍ͦͫͤͦ͜ ͊ͤ͊ͯ͘͜͡ ͔͙ͭͪ͊ͭͯͪͤ͜͡ͻ ͔͔͒͗ͪ͡ ͭ͊ ͙ͨͪ͊ͭ͟;ͤͦ͝ ͙ͪͦ͋ͦͭ ͍͙͊͒͊͟͡;͍͜ 
͙ͤ͊ͣ ͍͙͔͒ͤ͜͜͡ ͔͙ͣͭͦ͒ ͍ͤ͊;͊ͤͤΎ ͭ͊ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯ ͒͡Ύ ͺ͍ͦͪͣͯ͊ͤͤΎ 
͍ͤ͊;͊͡Έͤͦ-͍ͨͤ͊͊͘͜͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͔͍ͫͭͯ͒ͤͭ͜ ͤ͊ ͙ͨͪ͊ͭ͟;͙ͤͻ ͊ͤ͘ΎͭͭΎͻ ͘ ͎͙͙ͣͤ͊ͫͭ͜͟Φ 
˻͙͍ͫͦ͋͊͡ ͍͎ͯ͊͊ ͙ͨͪ͒͜͡ΎΊͭΈͫΎ ͔͙͍͙ͤͭͪ͊ͭͤͣ͜͟ ͔ͣͭͦ͒͊ͣΣ ͊ͫͦ͋͊ͣ͘ ͍ͤ͊;͊ͤͤΎ ͭ͊ 
͙͙͒͒͊ͭ͟;͙ͤͣ ͔ͣ͊ͭͪ͊͊ͣ͜͡ ͒͡Ύ ͚ͫ͊ͣͦͫͭͤͦ͜͝ ͍ͭͦͪ;ͦ͝ ͙ͪͦ͋ͦͭΦ 

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ͺ͍ͦͪͣͯ͊ͤͤΎΣ ͍ͤ͊;͊͡Έͤͦ-͍ͨͤ͊͊͘͜͡Έͤ͊ ͒͜Ύ͡Έͤͫͭ͜ΈΣ ͔͙ͫͭͯ͒ͤͭΣ 
͎͙ͣͤ͊ͫͭ͊͜͟Σ ͔͙ͣͭͦ͒ ͍ͤ͊;͊ͤͤΎΣ ͔͙ͣͭͦ͒ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝Σ ͔͙͍ͤͭͪ͊ͭͤ͜͟͜ ͔͙ͣͭͦ͒Σ ͙͊ͫͦ͋͘Σ 
͚ͫ͊ͣͦͫͭͤ͊͜ ͪͦ͋ͦͭ͊Φ 

 

˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡Φ ˸͔ͦ͒ͪͤ͊͘͜ͼ͜Ύ ͯͪ͊ͤͫ͟͝Έͦ͟͝ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ς ͦ ͙͒ͤ ͘͜ 

͙͔͙ͨͪͦͪͭͭͤ͜ͻ ͤ͊ͨͪΎ͍ͣ͜ ͔ͪ͊͊͘͜͡ͼ͜͝ ͔͎ͫͭͪ͊ͭ͜;͎ͤͦͦ ͯͪͫͯ͟ ͙̂ͪ͊ͤ͟͝ ͤ͊ ͔͎ͤͭͪ͊͜ͼ͜Ό ͒ͦ 

Ί͍͔͚ͪͦͨͫΈ͎ͦͦ͟ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͫͭͦͪͯΦ ˻͙͒ͤͣ ͘͜ ͟͡Ό;͍͙ͦͻ ͍͊͒͊ͤ͘Έ ͎ͭ͊ͦͦ͟ 

͍͔ͦͤͦͤͤ͡Ύ Ί ͔͔͊͋ͨ͘͘;͔ͤͤΎ Ύͦͫͭ͟͜ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Σ ͊ ͔ͫ͊ͣ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͙͍ͫͦͦ͊͟͟-

͜͡ͺ͍͙ͦ͊ͤ͜͟ͻ ͍͊͒ͪ͟͜Σ Ύ͟͜ ͋ ͍͍͙͒ͨͦ͒͊͜͜͡ Ύ͟ ͙͊ͨͭ͊ͣ͘ ͙ͪͤͯ͟ ͨͪ͊ͼ͜Σ ͔ͨͦͭͪ͋͊ͣ 

͍͙ͪͦͭͯ͘͟ ͙ͪ͊ͤ͟͝Σ ͫͯͫͨ͜͡Έ͍ͫͭ͊Σ ͭ͊͟ ͜ ͔ͨͦͭͪ͋͊ͣ ͭ͊ ͔͔ͤͭͪͫ͊ͣ͜ ͫ͊ͣͦ͝ ͙ͦͫͦ͋ͫͭͦͫͭ͜ 

ό˨͍ͦͣ͋ͪͦͫΈ͊͟Σ нлммΤ ˤ͊΅ͯ͟Σ нлммΤ ˾͙͋͊ͦ͟͡Σ нлммΤ ˣ͊͊͡΄͍ͦΣ нлмт ͭ͊ ͤ͜ΦύΦ 
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ˤ͙͎ͣͦ͊ ͘ ͍͙ͨ͒͜΅͔ͤͤΎ Ύͦͫͭ͟͜ ͎͍͙ͨ͒ͦͭͦ͜͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍͊͒ͪ͟͜ ͚ͤ͊͘΄͊͡ 

͍ͫͦΊ ͍͔͒ͦ͋ͪ͊͗ͤͤ͜Ύ ͍ ͙͍͙ͤͦͪͣ͊ͭͤͻ ͔͒ͦͯͣͤͭ͊͟ͻ ͭ͊ ͍͊ͦͤͦ͒͊͘͟;͙ͻ ͊ͭ͊͟ͻΣ 

͙͚ͨͪͤΎ͙ͭͻ ͊͘ ͦͫͭ͊ͤͤ͜ ͙ͪͦ͟Υ ˭͊ͦͤ͟͜ ͙̂ͪ͊ͤ͟͝ ζ˽ͪͦ ͍͙΅ͯ ͍ͦͫͭͯ͜ηΣ ˹͊ͼͦͤ͊͜͡Έ͚ͤ͜ 

͔͎ͫͭͪ͊ͭ͜͝ ͍͙ͪͦͭͯ͘͟ ͍͙ͦͫͭ͜ ͤ͊ нлмн-нлнм ͪͪΦ ͍ ̂ͪ͊ͤ͟͜͝Σ ˣͦͦͤͫ͡Έ͚͟͜ ͔͒͊ͪ͊͟͡ͼ͜͝ 

͍̐ͪͦͫͦΌͯ͘Σ ˴͍͔ͦͤͤͼ͜͝ ͨͪͦ ͍ͨͪ͊͊ ͙͙͙͒ͭͤ ͭ͊ ͤ͜Φ ́͊͟Σ ͯ ˭͊ͦͤ͟͜ ͙̂ͪ͊ͤ͟͝ ζ˽ͪͦ 

͍͙΅ͯ ͍ͦͫͭͯ͜η ͍͙͔͔ͦͪͣͤͦ͟͡ ͔ͨͪͦ͋ͣͯ͡Σ ͍ͨͦΩΎ͊ͤͯ͘ ͘ ͍͙ͨ͒͜΅͔ͤͤΎͣ Ύͦͫͭ͟͜ 

ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍͊͒ͪ͟͜Σ ͯ ͭͦͣͯ ;͙ͫ͜͡ ͚ ͺ͊ͻ͍͜ͼ͍͜ ͘ 

ͺ͙͘͜;ͤͦ͝ ͯ͟͡Έ͙ͭͯͪ ͯ;͍ͤͫ͜Έͦ͟͝ ͣͦͦ͒͜͡Φ 

˹͊ ͫΈ͎ͦͦ͒ͤ͜΄͚ͤ͜ ͔͒ͤΈ ͍ ̂ͪ͊ͤ͟͜͝ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͚͙͚ͨͦͫͭͤ͜ ͨͦ΄ͯ͟ ͍͙ͤͦͻ 

ͺͦͪͣΣ ͔͍ͣͭͦ͒͜ ͜ ͍͊ͫͦ͋͘͜ ͍ͤ͊;͊ͤͤΎΣ Ύ͟͜ ͋ ͙ͣ͊ͫͣ͊͟͡Έͤͦ ͙͋ͯ͡ ͫͨͪΎ͍ͣͦ͊ͤ͜ ͤ͊ 

ͨͪͦͺ͔͚ͫͤͯ͜ ͎͍ͨ͒ͦͭͦͯ͜͟ ͔ͫͨͼ͍͊ͫͭ͜͜͜͡ ͯ ͎͊ͯ͘͜͡ ͺ͙͘͜;ͤͦ͝ ͯ͟͡Έ͙ͭͯͪΦ ˢ͔͡ ͒͡Ύ 

ͼΈ͎ͦͦΣ ͔ͨͪ΄ ͊͘ ͍͔ͫΣ ͨͦͭͪ͋ͤͦ͜ ͒ͦͦͪͤͤͦ͟͜ ͙͙ͣͤͭ͘͜ ͔ͫ͊ͣ ͍͔ͫͭ͊ͤͤ͡Ύ ͔ͫͭͯ͒ͤͭ͊ 

͒ͦ ͍ͤ͊;͊ͤͤΎΦ ˤ͙͍͙͊͗ͣ͡ Ί ͍͔ͫͭͦͪͤͤΎ ͎͊͊͘͡Έ͎ͤͦͦ ͙͙͍͎ͨͦͭͤͦͦ͘ ͍͒ͤͦ͜΄͔ͤͤΎ 

͒ͦ ͔͔ͨͪ͒ͣͭͯΣ ͭͦ͋ͭͦ ͺ͍ͦͪͣͯ͊ͤͤΎ ͙͙͍ͨͦͭͤͦ͘͝ ͙͍ͣͦͭ͊ͼ͜͝ ͒ͦ ͍ͤ͊;͊͡Έͤͦ-

͍ͨͤ͊͊͘͜͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͊ ͔ͤ ͺͦͪͣ͊͡Έͤͦ͝ ͒͊͘;͜ ͊ͯ͘͜͟͡ ;͙ ͙ͫͨͭͯ͜Φ 

͙͙̒ͣ͟ ͋ ͚ͤ͊ͫͯ;͊ͫͤ͜΄͙͙ͣ ͔ͤ ͙͋ͯ͡ ͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͔ͭͻ͎ͤͦͦ͜͡͝Σ ͺ͙ͦͪͣΣ 

͔͙ͣͭͦ͒ ͜ ͙͊ͫͦ͋͘ ͍ͤ͊;͊ͤͤΎΣ ͍͙ͦͤ ͔ͤ ͔͔͊͋ͨ͘͘;͊ͭΈ ͎ͨͦͭͪ͋ͤͦͦ͜ ͍ͪͤ͜Ύ ͤ͊ͤ͘ΈΣ 

ͯͣͤ͜Έ ͭ͊ ͍͙ͤ͊;ͦ͟ ͔ͫͭͯ͒ͤͭ͊Σ Ύ͟΅ͦ ͍ͤ͜ ͔ͤ ͚͔͊ͣ͘ ͙͍͊ͭͤͯ͟ ͙ͦͫͦ͋ͫͭͫͤͯ͜ ͙ͨͦ͘ͼ͜ΌΣ 

͊ ͚͎ͦͦ ͍ͨͤ͊͊͘͜͡Έͤ͊ ͒͜Ύ͡Έͤͫͭ͜Έ ͔ͤ ͔͋ͯ͒ ͍͙͍͍ͣͦͭͦ͊ͤͦΌ ͚ ͼ͔ͫͨͪ͜͡Ύ͍ͣͦ͊ͤͦΌΦ 

́ͦͣͯ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍ͤ͊;͊͡Έͤͦ-͍ͨͤ͊͊͘͜͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͔͍ͫͭͯ͒ͤͭ͜ ͍͙ͨͦͤͤͦ 

ͤ͊͘ͻ͙͙ͦ͒ͭͫΈ ͯ ͼ͔ͤͭͪ͜ ͔ͣͦ͒ͪͤ͊͘͜ͼ͜͝ ͭ͊ ͍͔͒ͦͫͦͤ͊ͤͤ͟͡Ύ ͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍͎ͦͤͦͦ 

ͨͪͦͼ͔ͫͯ ͍ ͊͊͒͊͘͟͡ͻ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Σ ͯ ͭͦͣͯ ;͙ͫ͜͡ ͚ ͺͯ͘͜͟͡Έ͎ͭͯͪͤͦͦ ͨͪͦͺ͜͡ΌΦ 

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˤ͙͍;͔ͤͤΌ ͙ͪͤ͘͜ͻ ͔͍͊ͫͨͭ͟͜ ͨͪͦͼ͔ͫͯ 

ͺ͍ͦͪͣͯ͊ͤͤΎ ͍ͨͤ͊͊͘͜͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͔͍ͫͭͯ͒ͤͭ͜ ͙͍ͨͪͫΎ;͔ͤ͜ ͨͪ͊ͼ͜ ͎͋͊͊ͭΈͦͻ 

͍͙͒ͦͣ͜ͻ ͔͎͎͍ͨ͒͊ͦ͜ ͜ ͙ͨͫͻ͎͍ͦͦ͜͡Υ ˢΦ ˸ Φ s ͔ͫ͟͡Ό͟Σ ˢΦ s Φ ʕ ͔͙ͪ͋ͼΈ͙͚͟Σ 

ˤΦ ˸ Φ ʕ ͔͎͍ͪ͊ͫͦΣ ˤΦ s Φ ˴ ͍ͦ͊ͦ͘͟Σ ˸Φ ʕ Φ ˴ ͊ͪͤ͜͡Σ ˤΦ ̒ Φ ˶ Ύ͙ͯ͒ͫΣ ˽Φ ˥ Φ ˶ ͯ͊ͤ͘Σ 

˾Φ s Φ ˹ ͍͊ͣͦ͊͘͜Σ ˿Φ ˨ Φ ˿ ͙͍ͣͪͤͦ ͭ͊ ͤ͜Φ 

˿ͯͭͤͫͭ͜Έ ͔͙ͨͪͦ͋ͣ͡ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͯ;͙͔͍ͭ͜͡ ͺ͙͘͜;ͤͦ͝ 

ͯ͟͡Έ͙ͭͯͪ ͍ ͦͫͭ͊ͤͤ͜ ͙ͪͦ͟ ͍͙͍;͙͊͡ ˨Φ ˱ Φ x ͊͊͡΄͍ͦΣ ˤΦ ˭ ͯ͋;͔ͤͦ͟Σ ˿Φ s Φ ˴ ͊ͪ͊ͫΊ͍͙;Σ 

ˢΦ ʕ Φ ˶ ͔͔ͦͤͤͦ͟Σ ˥Φ ʕ Φ ˻ ͔͡ͺͪ͜Σ ˶Φ ˽ Φ ˿ ͯ΅͔ͤͦ͟Σ ˿Φ ˻ Φ ́ ͊͋ͤͫ͜Έ͊ͭ͊͟ ͤ͜Φ 

˾ͤ͘͜͜ ͔͙͊ͫͨͭ͟ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͜ ͍͔͔ͨͪͦ͒ͤͤΎ ͊ͤ͘ΎͭΈ ͘ ͎͙͙ͣͤ͊ͫͭ͜͟ ͎ͪͦ͘͡Ύ͙͒͊͡ ͍ 

͍ͫͦ͝ͻ ͨͪ͊ͼΎͻ ˨Φ ˱ Φ x ͊͊͡΄͍ͦΣ ˸Φ ʕ Φ ˴ ͯͨͪ͜ Ίͤͦ͟Σ ˿Φ ˻ Φ ˸ ͔ͻͦͤͦ΄͙ͤΣ ˻Φ ʕ Φ ˹ ͔΄ͨ͊Σ 

ˤΦ s Φ ˿ ͦͪͦ͊͟Σ ˻Φ ˱ Φ ˿ ͦͪͦ͊͟Σ ˽Φ ̅Φ ˾͙͋͊ͦ͟͡Σ ˤΦ ˿ Φ ̂ ΄͍͊ͦ͟Σ ˻Φ ˸ Φ ̆ ͚ͯ͒ͦ͜͡ ͭ͊ ͤ͜΄͜Φ 

˻͒ͤ͊͟Σ ͣ͊ͦ͡ ͍͙͍;͔͙͙ͤͣ ͙͊͘͡΄͊ΌͭΈͫΎ ͙ͨͭ͊ͤͤΎ ͺ͍ͦͪͣͯ͊ͤͤΎ 

͍ͤ͊;͊͡Έͤͦ-͍ͨͤ͊͊͘͜͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͔͍ͫͭͯ͒ͤͭ͜ ͤ͊ ͊ͤ͘ΎͭͭΎͻ ͘ ͎͙͙ͣͤ͊ͫͭ͜͟Σ 

ͨͦ΄ͯ͟ ͔ͺ͔͙͍͙ͭͤ͟ͻ ͍͊ͫͦ͋͘͜ ͜ ͨͦ͒͊͡Έ΄͔ ͍͔͒ͦͫͦͤ͊ͤͤ͟͡Ύ ͔͍ͣͭͦ͒͜ ͭ͊ ͙͚͍ͨͪͦͣ͜ 

͍ͤ͊;͊ͤͤΎΣ ΅ͦ ͚ ͍͙ͯͣͦͦ͘͡ ͍͙͋ͪ͜ ͔͙ͭͣ ͤ͊΄͎ͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ  
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˸͔ͭ͊ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ς ͙͙͒ͦͫ͒ͭ͜͡ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍ͤ͊;͊͡Έͤͦ-

͍ͨͤ͊͊͘͜͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͔͍ͫͭͯ͒ͤͭ͜ ͺͯ͘͜͟͡Έ͙ͭͯͪͤͻ ˭ˤ˻ ͤ͊ ͊ͤ͘ΎͭͭΎͻ ͘ ͯͪͫͯ͟ 

ζ˥͙ͣͤ͊ͫͭ͊͜͟ ͭ͊ ͔͙ͣͭͦ͒͊͟ ͝͝ ͍͙͊͒͊ͤͤ͟͡ΎηΦ 

˨͡Ύ ͒ͦͫΎ͎͔ͤͤͤΎ ͍͙΅͔ ͊ͤ͊͘͘;͔ͤͦ͝ ͔͙ͣͭ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͫ͟͡Ύ ͭ͊͟͜ 

͔͙ͣͭͦ͒ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΥ ͔͔͙ͭͦͪͭ;͙͚ͤ ͊ͤ͊͘͜͡ ͭ͊ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎ ͍ͤ͊ͯͦͦ͟-

͔͙ͣͭͦ͒;ͤͦ͝ ͔͙ͭͪ͊ͭͯͪ͜͡ ͊͘ ͔͙ͨͪͦ͋ͣ͊ͭͦ͟͡Ό ͔͒ͦͫ͒͗ͤͤ͜͡ΎΣ ͊ͤ͊͘͜͡ ͙ͨͪ͊ͭ͟;ͤͦ͝ 

͙ͪͦ͋ͦͭ ͍͙͊͒͊͟͡;͍͜Φ 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˤ ̂ͪ͊ͤ͟͜͝ ͙ͦ͒ͤͣ ͘͜ ͎͍͙ͦͦͤ͡ͻ 

͙ͫͭͪͯͭͯͪͤ͟ͻ ͔͍ͦͣͨͦͤͤͭ͟͜ Ύͦͫͭ͟͜ ͍͙ͦͫͭ͜ ͍ ͎͊͊͘͡Έͤͦ-͔͎͎ͨ͒͊ͦ͜;͚ͤ͜ ͎͍ͨ͒ͦͭͦ͜ͼ͜ 

͚ͣ͊͋ͯͭͤ͜ͻ ͺ͊ͻ͍͜ͼ͍͜ ͘ ͺ͙͘͜;ͤͦ͝ ͯ͟͡Έ͙ͭͯͪ ͍͙ͫͭͯͨ͊Ί ͍ͤ͊;͊͡Έͤͦ-͍ͨͤ͊͊͘͜͡Έͤ͊ 

͒͜Ύ͡Έͤͫͭ͜ΈΦ  

˽͔ͪͦ͋ͣͯ͡ ͎͍͙ͨ͒ͦͭͦ͜͟ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍͊͒ͪ͟͜ ͘ ͺ͙͘͜;ͤͦ͝ ͯ͟͡Έ͙ͭͯͪ 

ͫΈ͎ͦͦ͒ͤ͜ ͍͙ͪ͜΄ͯΌͭΈ ͍͔͙͔͙ͯͤͪͫͭͭ͜Σ ͔͊͊͒ͣ͟͜͝Σ ͙͙ͤͫͭͭͯͭ͜Σ ͺ͊ͯ͟͡Έ͔͙ͭͭ ͺ͙͘͜;ͤͦ͝ 

ͯ͟͡Έ͙ͭͯͪ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜Φ ˹͍͊;͊͡Έ͙͙ͤͣ ͎͙ͨͪͦͪ͊ͣ͊ͣ ͼ͙ͻ 

͍͊͊͒͘͟͜͡ ͔͔ͨͪ͒͋͊;͔ͤͦ ͍͙͍;͔ͤͤΎ ͙͙ͤ͘͟ ͙͒ͫͼ͙ͨͤ͜͡Σ ͫͨͪΎ͍͙ͣͦ͊ͤͻ ͤ͊ 

͎͍ͨ͒ͦͭͦͯ͜͟ ͔͍ͫͭͯ͒ͤͭ͜ ͒ͦ ͍͙͊͒͊͟͡ͼΈͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜Φ ˻͒ͤ͜ΊΌ ͘ ͙ͭ͊͟ͻ ͙͒ͫͼ͙ͨͤ͜͡ 

Ί ζ˥͙ͣͤ͊ͫͭ͊͜͟ ͭ͊ ͔͙ͣͭͦ͒͊͟ ͝͝ ͍͙͊͒͊ͤͤ͟͡ΎηΣ Ύ͟ ͨͪͦͺ͜͡ΌΌ;͊ ͍ ͙͔ͫͫͭͣ͜ 

͎͍͙ͨ͒ͦͭͦ͜͟ ͍;͙͔͍ͭ͜͡ ͺ͙͘͜;ͤͦ͝ ͯ͟͡Έ͙ͭͯͪΦ ˹͊ ͗͊͡ΈΣ ͣͫͭ͘͜ ͙ͭ͊͟ͻ ͎ͨͪͦͪ͊ͣ ͔ͤ 

͍ͪ͊ͻ͍ͦͯΊ ͍͙͍͊͗ͫͭ͜͡Έ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍ͤ͊;͊͡Έͤͦ-͍ͨͤ͊͊͘͜͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͯ 

͔͍ͫͭͯ͒ͤͭ͜ ͤ͊ ͊ͤ͘ΎͭͭΎͻ ͘ ͎͙͙ͣͤ͊ͫͭ͜͟Φ 

ζ˥͙ͣͤ͊ͫͭ͊͜͟ ͭ͊ ͔͙ͣͭͦ͒͊͟ ͝͝ ͍͙͊͒͊ͤͤ͟͡ΎηΣ Ύ͟ ͍ͤ͊;͊͡Έͤ͊ ͜ ͍ͤ͊ͯͦ͊͟ 

͙͒ͫͼ͙ͨͤ͊͜͡Σ ͺͦͪͣͯΊ ͙͔ͫͫͭͣͯ ͨͪͦͺ͔͚ͫͤͦ͜-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͤ͊ͤ͘ΈΣ ͯͣͤ͜Έ ͜ 

͙ͨͪ͊ͭ͟;͙ͤͻ ͍͙ͤ͊;ͦ͟Σ ΅ͦ ͍͙ͤ͊͘;͊ΌͭΈ ͨͪͦͺ͔͚ͫͤͯ͜ ͒͜Ύ͡Έͤͫͭ͜Έ ͯ ͎͊ͯ͘͜͡ ͺ͙͘͜;ͤͦ͝ 

ͯ͟͡Έ͙ͭͯͪΦ ˻͒ͤ͜ΊΌ ͘ ͍ͯͣͦ ͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͚͔ͣ͊ͫͭͪͤͦͫͭ͜ ͍;͙͔͔ͭͣ͡ ͘ 

ͺ͙͘͜;ͤͦ͝ ͯ͟͡Έ͙ͭͯͪ Ί ͍ͦͦ͒ͤͤ͜͡Ύ ͤ͊ͤͤ͘Ύ͙ͣ ͔ͭͦͪ͜͝ ͜ ͔͙͙ͣͭͦ͒͟ ͍͙͊͒͊ͤͤ͟͡Ύ 

͎͙͙ͣͤ͊ͫͭ͜͟Φ ˤ ͨͪͦͼ͔ͫ͜ ͍͙͍;͔ͤͤΎ ͔͔ͨͪ͒ͣͭͯ ͔͙ͫͭͯ͒ͤͭ ͍ͤ͊͋ͯ͊ΌͭΈ ͤ͊ͤ͘ΈΣ ͯͣͤ͜ΈΣ 

͙ͨͪ͊ͭ͟;͙ͤͻ ͍͙ͤ͊;ͦ͟ ͘ ͍ͦͫͤͦ ͔ͭͻ͙ͤ͜͟ ͔͔͙͋ͨ͘͟Σ ͫͭͪ͊ͻ͍ͯ͊ͤͤΎ ͭ͊ ͎͙͒ͦͨͦͣͦΣ 

͎͙ͣͤ͊ͫͭ͜;ͤͦ͝ ͔͎ͭͪͣͤͦͦ͜͜͡͝Σ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͔ͭͻ͙ͤ͜͟ ͎͙ͣͤ͊ͫͭ͜;͙ͤͻ ͍͍ͨͪ͊ ͘ 

͙͙͊ͪͦ͋͊ͭ͟͟ ͭ͊ ͎͙ͣͤ͊ͫͭ͜;͎ͤͦͦ ͎͍͋͊͊ͭͦ͋ͦͪͫͭ͊Σ ͍͍ͦͦͦ͒͊͜͡ΌͭΈ ͔ͭͦͪ͜ΊΌ ͭ͊ 

͔͙ͣͭͦ͒ͦ͟Ό ͍͙͊͒͊ͤͤ͟͡Ύ ͎͙͙ͣͤ͊ͫͭ͜͟ ͙ͪͤ͘͜ͻ ͍͍͙ͦ͜͟ͻ ͔͎͚͊ͭͦͪ͟͜Σ ͍͊ͫͦ͘ΌΌͭΈ 

͍͙ͦͫͤͦ ͍͙ͪͦͭͯ͘͟ ͺ͙͘͜;͙ͤͻ Ύ͔͚ͦͫͭ͟Σ ͍͙͍;͊ΌͭΈ ͔͙ͣͭͦ͒ͯ͟ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͎ͣ͊͊ͤ͘Έ ͜ 

ͦͫ ͍ͤͦ ͍͍ͫͯ͒͒ͫͭ͊͜Σ ͍͔͔ͨͪͦ͒ͤͤΎ ͍͙ͣ͊ͫͦͻ ͎͙ͣͤ͊ͫͭ͜;͙ͤͻ ͍͙͍ͫͭͯͨ͜ ͭ͊ ͙͍͙ͫͨͦͪͭͤͻ 

͍ͫΎͭΣ ͍;͊ͭΈͫΎ ͚ͫ͊ͣͦͫͭͤͦ͜ ͎͍͙ͦͭͯ͊ͭ ͭ͊ ͍͙͙ͨͪͦͦ͒ͭ ͊ͤ͘ΎͭͭΎ ͘ ͙ͪͤ͘͜ͻ ͍͙͍͒͜ 

͎͙͙ͣͤ͊ͫͭ͜͟ ͍ͪ͊ͻ͍ͦͯΌ;͙ ͍͜͟Σ ͫͭ͊ͤ ͍͒ͦͪͦ͘ΩΎΣ ͺ͙͘͜;ͤͯ ͎͍͔ͨ͒ͦͭͦͤͫͭ͜͜͡ΈΦ  

˽͍͔ͦͫͭ͊ͤ͜͡ ͍͊͒͊ͤͤ͘Ύ ͣͦ͗ͤ͊ ͍͙ͪ͜΄͙͙ͭ ͭ͜͡Έ͙͟ ͭͦ͒͜Σ ͙ͦ͟͡ ͍ ͨͪͦͼ͔ͫ͜ 

͍ͤ͊;͊ͤͤΎ ͯ ͔͍ͫͭͯ͒ͤͭ͜ ͔͋ͯ͒ ͫͺ͍͙͚ͦͪͣͦ͊ͤ ͙͍͙͚͊ͭͤ͟ ͍ͨͤ͊͊͘͜͡Έ͙͚ͤ ͔͔ͤͭͪͫ͜ ͒ͦ 

ͤ͊ͤ͘ΈΦ ˻͙͍͔ͫͦ͋͡ ͤ͊͘;͔ͤͤΎ ͯ ͍͙ͪ͜΄͔ͤͤ͜ ͔͙ͨͪͦ͋ͣ͡ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍ͤ͊;͊͡Έͤͦ-

͍ͨͤ͊͊͘͜͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͯ ͔͍ͫͭͯ͒ͤͭ͜ Ί ͨͦ΄ͯ͟ ͔ͺ͔͙͍͙ͭͤ͟ͻ ͍͊ͫͦ͋͘͜ ͜ ͨͦ͒͊͡Έ΄͔ 
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͍͔͒ͦͫͦͤ͊ͤͤ͟͡Ύ ͔͍ͣͭͦ͒͜Σ ͺͦͪͣ ͭ͊ ͙͚͍ͨͪͦͣ͜ ͍ͤ͊;͊ͤͤΎΦ ˲ͻ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ 

͒͊ͫͭΈ ͙͍ͣͦ͗ͫͭ͜͡Έ ͫͯͭͭΊ͍ͦ ͍͙ͨ͒͜΅͙͙ͭ ͍͔ͪͤ͜Έ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͍͊͟͜͡ͺ͊͜͟ͼ͜͝ 

͔͍ͫͭͯ͒ͤͭ͜ - ͣ ͚͊͋ͯͭͤ͜ͻ ͺ͊ͻ͍͜ͼ͍͜ ͘ ͺ͙͘͜;ͤͦ͝ ͯ͟͡Έ͙ͭͯͪΦ  

̂ ͔ͭͦͪ͜͝ ͭ ͙͊ͨͪ͊ͭ͟ͼ͜ ͍͙͍;͔ͤͤΎ ͙͒ͫͼ͙͙ͨͤ͜͡ ζ˥͙ͣͤ͊ͫͭ͊͜͟ ͭ͊ ͔͙ͣͭͦ͒͊͟ ͝͝ 

͍͙͊͒͊ͤͤ͟͡Ύη ͙͚ͨͪͤΎͭͦ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͭ͊ͯ͟ ͎ͪͯͨͯ ͔͍ͣͭͦ͒͜ ͍ͤ͊;͊ͤͤΎΥ 

͍͔ͫͦͫͤ͊͡Σ ͤ͊ͦ;ͤ͊ ͜ ͙ͨͪ͊ͭ͟;ͤ͊Φ ˨͡Ύ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍ͤ͊;͊͡Έͤͦ-͍ͨͤ͊͊͘͜͡Έͤͦ͝ 

͒͜Ύ͡Έͤͦͫͭ͜ ͔͍ͫͭͯ͒ͤͭ͜ ͙͍ͦͫͦ͋ͯ͡ ͍͎ͯ͊ͯ ͙ͣ ͨͪͦͨͦͤͯΊͣͦ ͍͔͙ͪͤͯͭ͘ ͤ͊ ͍͔ͫͦͫͤͯ͡ 

͎ͪͯͨͯ ͔͍ͣͭͦ͒͜Σ  ͊ ͔ͫ͊ͣΥ  

¶ ͔͎͊͒͊͒͘͘͜͡Έ ͎͍͔ͨ͒ͦͭͦͤ͜͜͡ ͔ͨͪͦ͋ͣͤ͜͡ ͙ͨͭ͊ͤͤΎΣ Ύ͟͜ ͔ͨͦͭͪ͋ͯΌͭΈ 

͙͎͍ͨͪ͊͒ͯ͊ͤͤΎ ͔ͣ͊ͭͪ͊ͯ͜͡ ͔͔ͨͦͨͪ͒ͤ͜ͻ ͊ͤ͘ΎͭΈΤ 

¶ ͍ͤ͊͒ͤ͜͜ ͙ͨͭ͊ͤͤΎΣ ͊͘ ͎͒ͦͨͦͣͦͦΌ Ύ͙͟ͻ ͔͙ͫͭͯ͒ͤͭ ͍͙ͦͤͯ͟ΌͭΈ 

ͫ͊ͣͦ͊ͤ͊͘͜͡ ͍͙͊ͫͤ͡ͻ ͙ͨͦͣͦ͟͡Σ ΅ͦ ͙ͫͨͪΎΊ ͙͍͊ͭ͊͘͟͜ͼ͜͝ ͙͔ͣͫͤͤ͡ΎΦ 

˨͡Ύ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍ͤ͊;͊͡Έͤͦ-͍ͨͤ͊͊͘͜͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͍͙͍͊͗ͯ͡ ͪͦ͡Έ 

ͭ͊ͦ͗͟ ͍͎͒ͪ͊͜͜ΌͭΈ ͤ͊ͦ;ͤ͜ ͔͙ͣͭͦ͒ ͍ͤ͊;͊ͤͤΎΣ ͊ ͔ͫ͊ͣΥ 

¶ ͔ͤͨͪΎͣ͊ ͤ͊ͦ;ͤͫͭ͜ΈΣ ͙ͤ͊ͨͪ͊͒͟͡ ͯ Ύͦͫͭ͟͜ ͨͦͭͦ;͎ͤͦͦ ͦͤͭͪͦ͟͡Ό ͤ͊ͤ͘Έ 

͔͙ͫͭͯ͒ͤͭ͊ͣ ͎͙ͣͤ͊ͫͭ͜;ͤͦ͝ ͔͎ͭͪͣͤͦͦ͜͜͡͝ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ ͍͍͙͒ͨͦ͒ͤ͜͜ͻ 

͍ͤ͊;͊͡Έ͙ͤͻ ͊ͪͭͦ͟͟ ͘͜ ͔ͦ͋ͪ͊͗ͤͤ͘Ύͣ ͍͙ͦͫͤͦͤͻ ͎͙ͣͤ͊ͫͭ͜;͙ͤͻ ͔ͨͦͦ͗ͤ͡ΈΣ Ύ͟͜ 

͔ͫͭͯ͒ͤͭ͊ͣ ͨͦͭͪ͋ͤͦ͜ ͍͙ͨͪ͊͡Έͤͦ ͍͙ͤ͊͊ͭ͘ ό͙ͪͫΦ м); 

                                                  

1.                     2.                    3.             4.                      5.          6.               7.     

                                     

8.                            9.                 10.                11.                 12.                   13.    

             

14.                         15. 

˾͙ͫΦ мΦ ˹͍͊;͊͡Έͤ͊ ͊ͪͭ͊͟͟ ͘ ͔͙ͭͣ ζ˥͙ͣͤ͊ͫͭ͜;ͤ͊ ͔͎ͭͪͣͤͦͦ͜͜͡ΎηΦ 
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¶ ͨͪΎͣ͊ ͤ͊ͦ;ͤͫͭ͜ΈΣ ͙ͤ͊ͨͪ͊͒͟͡Σ ͍͙ͦͤ͊ͤͤ͟Ύ ͺ͙͘͜;͙ͤͻ ͍͍ͨͪ͊ 

͔͙ͫͭͯ͒ͤͭ͊ͣ ͔͋͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͔͔͔͋ͨͦͫͪ͒ͤ͘Έ͎ͦͦ ͝ͻ ͨͦ͊ͯ͘͟ ͍͙͊͒͊͟͡;͔ͣΣ ͊ 

͙͡΄͔ ζͤ͊ ͫͯ͡ͻηΣ ͘͜ ͊ͤ͊͘͘;͔ͤͤΎͣ ͍͙ͦͫͤͦͤͻ ͎͙ͣͤ͊ͫͭ͜;͙ͤͻ ͔ͨͦͦ͗ͤ͡Έ ͤ͊ ͔ͦ͗ͤ͟ 

ͪ͊ͻͯͤͦ͟Φ ͙́͊ͣ͟ ;͙ͤͦͣΣ ͪͣ͟͜ ͍͙ͪ͜΄͔ͤͤΎ ͍ͦͫͭͤ͜͜ͻ ͍͊͒͊ͤ͘ΈΣ ͙ͣ ͙͍͊ͭͯ͘͟͜Ίͣͦ ͝ͻ 

͍͎ͯ͊ͯΣ ͨ͊ͣΩΎͭΈΣ ͙͔ͣͫͤͤ͡ΎΦ 

˻͒ͤ͜ΊΌ ͘ ͍͙͎ͣͦ ͫΈ͎͔ͦͦ͒ͤͤΎ ͒͡Ύ ͙ͦͨͭͣ͊͘͜ͼ͜͝ ͍ͤ͊;͊͡Έͤͦ-͍͙ͻ͍͎ͦͤͦͦ 

ͨͪͦͼ͔ͫͯ Ί ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͊ͤ͘ΎͭΈ ͘ ͺ͙͘͜;͎ͤͦͦ ͍͙ͻ͍ͦ͊ͤͤΎ ͍ͤͤͦ͊͜ͼ͚͙͙ͤͣ͜ 

͔͙ͣͭͦ͒͊ͣ ͍ͤ͊;͊ͤͤΎΦ ˨͡Ύ ͍͙ͨ͒͜΅͔ͤͤΎ ͔͔ͤͭͪͫͯ͜ ͔͍ͫͭͯ͒ͤͭͫͭ͊ ͍͙͊͒͊͟͡; ͍͙͔ͨͦͤͤ 

͍͔ͫΈ ;͊ͫ ͔͔͙͔͍͙ͫͨͪͣͤͭͯ͊ͭ͟Σ ͔͔͍͙ͨͪ͋ͯ͊ͭ ͍ ͚ͨͦͫͭͤͦͣͯ͜ ͨͦ΄ͯͯ͟ ͍͙ͤͦͻ ͺͦͪͣΣ 

͔͍ͣͭͦ͒͜ ͜ ͍͊ͫͦ͋͘͜ ͍ͤ͊;͊ͤͤΎΦ ˻͙͒ͤͣ ͘͜ ͍ͫͨͦͫͦ͋͜ ͒ͦͫΎ͎͔ͤͤͤΎ ͼ͜Ί͝ ͔͙ͣͭ Ί 

͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͔͙͍͙ͤͭͪ͊ͭͤ͜͟ͻ ͔͍ͣͭͦ͒͜ ͍ͤ͊;͊ͤͤΎ ͤ͊ ͊ͤ͘ΎͭͭΎͻ ͘ ͎͙͙ͣͤ͊ͫͭ͜͟Φ 

˿͍ͦͦ͡ ζ͔͙͍ͤͭͪ͊ͭ͜͟η ͙͚ͨͪ΄ͦ͡ ͒ͦ ͤ͊ͫ ͘ ͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦ ͍͒͜ ͍ͫͦ͊͡ 

ζinteractηΦ ζInterη ς ͼ͔ ͍͊͘Ί͙͚ͣͤΣ ζactη ς ͒͜Ύ͙ͭΦ ˽͒͜ ͔͙͍͙͙ͤͭͪ͊ͭͤͣ͜͟ ͣ͊ΌͭΈͫΎ 

ͤ͊ ͍ͯ͊͘͜ ͔͙ͣͭͦ͒Σ ͨ͒͜ ;͊ͫ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ Ύ͙͟ͻ ͔ͫͭͯ͒ͤͭ ͙ͦͭͪͣͯΊ ͍ͤͦ͜ ͤ͊ͤͤ͘Ύ 

ͭ͜͡Έ͙͟ ͍ ͔ͪͯ͘͡Έͭ͊ͭ͜ ͚͔͒ͫͤͤͤ͘͜Ύ ͙͙͍ͨͦͭͤͦ͘͝ ͍͊͘Ίͣͦ͒͜͝ ͊͋ͦ ͤ͊͘ͻ͙ͦ͒ͭΈͫΎ ͍ ͔͙ͪ͗ͣ͜ 

͔͙͋ͫ͒͜Σ ͎͒͊ͦͯ͜͡ ͘ ͙ͣ͟-͔ͤ͋ͯ͒Έ ͊͋ͦ ;͙ͣ-͔ͤ͋ͯ͒ΈΣ ͙ͤ͊ͨͪ͊͒͟͡ ͦͣͨ͟ΩΌ͔ͭͪͦͣ 

ό˴͊ͪ͊ͫΊ͍͙;Σ нлмтΤ ˸͔ͦͫ͊ͤͦ͟͟͡Σ нлмрΤ ̊ͦ͊͟͡Σ нлмпΤ ͍͔̊͊ͨͦ͊ͤͦ͟͡Σ нлмоύΦ 

˽͙͙͍ͦͭͤ͊͘ ͍͊͘Ίͣͦ͒͜Ύ ς ͍͙͚ͦͫͤͦͦͨͦͦ͗ͤ͡ ͙ͨͪͤͼ͙ͨ ͔͙͍͙ͤͭͪ͊ͭͤ͜͟ͻ 

ό͔͙͍͙ͦͭͤ͟͟͡ͻύ ͔͍ͣͭͦ͒͜ ͍ͤ͊;͊ͤͤΎΣ ͣͫͭ͘͜ Ύ͙͟ͻ ͨͦ͡Ύ͎͊Ί ͍ ͒ͦͫΎ͎͔ͤͤͤ͜ ͔ͪͯ͘͡Έͭ͊ͭͯ 

͙ͯͫ͘͡͡Ύ͙ͣ ͪͦ͋ͦ;ͦ͝ ͎͙ͪͯͨΣ ͔͊͡ ͙ͨͪ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͚ͤ͜ ͍ͭͤͦͫͭ͘͜͜ ͭ͊ ͍͍͒ͨͦ͒͊͜͜͡Έͤͦͫͭ͜ 

͎ͦ͗ͤͦͦ͟ ;͔ͤ͊͡ ͎͙ͪͯͨΦ ̒͟ ͍͙ͨͪ͊ͦ͡Σ ͒ͦ ͙ͤͻ ͍͒ͤͦͫ͜ΎͭΈ ͤ͜ͺͦͪͣ͊ͼ͚͔ͤ͜ 

͍͔ͨͦ͒ͦͣͤͤ͜͡ΎΣ ͣͤ͜͜-͔͟͡ͼ͜͝Σ ζ͍͙͚ͣͦͦ͘͟ ΄ͭͯͪͣηΣ ͊ͤ͊͘͜͡ ͚ͫͭͦͪ͜͜ ͜ ͙ͫͭͯ͊ͼ͚͜Σ 

͔͙͍ͤͭͪ͊ͭͤ͜͟͜ ͔͔ͨͪͤͭ͊͘ͼ͜͝Σ ͪͦ͡Έ͍ͦ͜ ͎͙ͪ͜Σ ͙͊ͨͭ͊ͤͤ͘Ύ ͭ͊ ͍͍͒ͨͦ͒͜͜͜Σ ͔͙͒͋͊ͭ ͭͦ΅ͦΦ 

˻͔ͭ͗Σ ͔͙͍͔ͤͭͪ͊ͭͤ͜͟ ͍ͤ͊;͊ͤͤΎ ς ͼ͔Σ ͔ͨͪ΄ ͊͘ ͍͔ͫΣ ͎͍͔͒͊ͦͦ͜͡ ͍ͤ͊;͊ͤͤΎΣ ͯ ͻͦ͒͜ 

Ύ͎ͦͦ͟ ͚͒ͫͤ͘͜ΌΊͭΈͫΎ ͍͊͘Ίͣͦ͒͜Ύ ͍͙͊͒͊͟͡;͊ ͜ ͔ͫͭͯ͒ͤͭ͊Φ 

˻͙͒ͤͣ ͘͜ ͔͙͍͙ͤͭͪ͊ͭͤ͜͟ͻ ͔͍ͣͭͦ͒͜Σ Ύ͙͚͟ ͙ͣ ͙͍͊ͭͤͦ͟ ͍͙͙͍ͦͪͫͭͦͯ͟Ίͣͦ ͯ 

͍͚ͫͦ͝ ͙ͨͪ͊ͭ͟;͚ͤ͜ ͒͜Ύ͡Έͤͦͫͭ͜ ͤ͊ ͊ͤ͘ΎͭͭΎͻ ͘ ͎͙͙ͣͤ͊ͫͭ͜͟Σ Ί ͔͙͍ͦͦͨͪ͊ͭͤͦ͟-

͎͍͙͚ͪͯͨͦΦ ˤͤ͜ ͒͊Ί ͙͍ͣͦ͗ͫͭ͜͡Έ ͔ͫͭͯ͒ͤͭ͊ͣ ͚ͫ͊ͣͦͫͭͤͦ͜ ͙͍͙ͦͭͪͣͯ͊ͭ ͤ͊ͤͤ͘ΎΣ 

ͺ͍͙ͦͪͣͯ͊ͭ ͺ͙͘͜;ͤ͜ Ύͦͫͭ͟͜Σ ͯ͒ͦͫͦͤ͊͟͡Ό͍͙͊ͭ ͔ͦͪͣ͟͜ ͍ͣͤͤ͜Ύ ͭ͊ ͍͙ͤ͊;͙͟Φ 

̂ ͼΈͦͣͯ ͨͪͦͼ͔ͫ͜ ͔ͦ͒ͤ ͘ ͍͙͍͙͊͗͡ͻ ͍͊͒͊ͤ͘Έ ͍͙͊͒͊ͤͤ͟͡Ύ ͨͦ͡Ύ͎͊ΊΣ ͘ 

͎ͦ͒ͤͦͦ ͋ͦͯ͟Σ ͯ ͔ͣͦ͒͡Ό͍͊ͤͤ͜ ͔ͫͨͼ͊͜͡Έ͙ͤͻ ͔͍ͦͣͨͫ͟͟͜͡ ͭ͊ ͍͔ͫͭͦͪͤͤ͜ 

͎͙͊ͦͪͭͣ͜͡;ͤͦ͝ ͤͫͭͪͯ͜͟ͼ͜͝ ͒͡Ύ ͝͝ ͍͙͙ͦͪͫͭ͊ͤͤ͟ΎΣ ͊ ͘ ͤ͜΄͎ͦͦ ς ͍ ͯͣͤͤ͜͜ 

͎͍͍͙ͦͪ͊ͤͦͯ͊ͭ͘͜ ͭ͊ ͔͍͙ͪͯ͊ͭ͟ ͚ͫ͊ͣͦͫͭͤͦ͜Ό ͒͜Ύ͡Έͤͫͭ͜Ό ͔͍ͫͭͯ͒ͤͭ͜ ͤ͊ ͊ͤ͘ΎͭͭΎͻ ͘ 

͎͙͙ͣͤ͊ͫͭ͜͟ ό̊ͦ͊͟͡Σ нлмпύΦ ̂ ͔͙͍ͦͦͨͪ͊ͭͤͦ͟-͎͍ͪͯͨͦͦͣͯ ͍ͤ͊;͊ͤͤ͜ ͨ͒͜ 

͎͙͊ͦͪͭͣ͜͡;ͤͦΌ ͤͫͭͪͯ͜͟ͼ͜ΊΌ ͣ͊ΊͭΈͫΎ ͤ͊ ͍ͯ͊͘͜ ;͔ͭ͜͟ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͔͙ͦͤͪͭͤ͟͟ͻ 

͍͍ͨͪ͊Σ ͍͍͒ͨͦ͒ͤͦ͜͜ ͙ͨ͒͋ͪ͊ͤ͜͜ͻ ͜ ͫͦͤ͟ͼ͔͍͙ͤͭͪͦ͊ͤͻ ͯ ͨͦ͒͊ͤͦͣͯ ;͍͊ͫͦͦͣͯ 

͔͍ͤͭͪ͊͜͜͡Σ ΅ͦ ͔͔͊͋ͨ͘͘;ͯΌͭΈ ΄͍͙͙͚͒͟ ͍͙ͪͦͭͦ͘͟ ͪͯͻ͍͙ͦͻ Ύ͔͚ͦͫͭ͟ ͊͘ ͍͒ͤͦͫͤͦ͜ 

͙͚ͦͪͦͭ͟͟ ͨͪͦͣ͗ͦ͜͟ ;͊ͫͯΦ 
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˻͍ͫͤͦ͊ ͫͯͭͤͫͭ͜Έ ͔͙͍ͦͦͨͪ͊ͭͤͦ͟-͎͍͎ͪͯͨͦͦͦ ͍ͤ͊;͊ͤͤΎ  ͨͦ͡Ύ͎͊Ί ͍ ͭͦͣͯΣ ΅ͦ 

͍͔ͫΈ ͦ͋ΩΊͣ ͔ͣͦ͒͘͡Έ͍͎ͦ͊ͤͦͦ ͔ͦͣͨͫͯ͟͟͡ ͨ͒͜͡Ύ͎͊Ί ͍ͤͦͪͣͦ͊ͤͦͣͯ ͍͙ͦͤ͊ͤͤ͟Ό ͍ 

;ͭͦ͜͟ ͊͒͊ͤͦͣͯ͘ ;͍͊ͫͦͦͣͯ ͔͍ͤͭͪ͊͜͜͡Σ ͔͍͚ͨͤ͜ ͍ͨͦͫ͒ͦͤͦͫͭ͜͜͡ ͙ͨͪ ͔ͤͦ͋ͻ͚͒ͤ͜͜ ͍ͯͣͦ͜ 

͍͎ͨͦͫͭͯͨͦͦͦ ͔͔ͨͪͻͦ͒ͯ ͒ͦ ͍͔ͤ͊͊ͤͭ͊͗ͤΈΣ ͔͋ͪͯ;͙ ͒ͦ ͍͎͙ͯ͊ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤ͜ 

͙͍ͦͫͦ͋ͦͫͭ͜͡ ͺ͙͘͜;͎ͤͦͦ ͍͙ͪͦͭͯ͘͟ ͚ ͺ͙͘͜;ͤͦ͝ ͎͍͔ͨ͒ͦͭͦͤͦͫͭ͜͜͡ ͔͍ͫͭͯ͒ͤͭ͜Φ ˽͙ͪ 

ͼΈͦͣͯ ͍ ͔͙͍ͦͦͨͪ͊ͭͤͦ͟-͎͍ͪͯͨͦͦͣͯ ͍ͤ͊;͊ͤͤ͜ ͔͎͋ͪ͊͘͜ΊͭΈͫΎ ͨͪΎ͙͚ͣ ͜ ͍͚ͦͪͦͭͤ͘͜ 

͍͘ΩΎͦ͘͟ ͣ͗͜ ͍͙͊͒͊͟͡;͔ͣ ͭ͊ ͔͙ͫͭͯ͒ͤͭ͊ͣΦ ˽͍͔͔ͪͦ͒ͤͤΎ ͔͙͍ͦͦͨͪ͊ͭͤͦ͟-͎͍͎ͪͯͨͦͦͦ 

͍ͤ͊;͊ͤͤΎ ͤ͊ ͊ͤ͘ΎͭͭΎͻ ͘ ͎͙͙ͣͤ͊ͫͭ͜͟ ͍ͨͦΩΎ͔͊ͤ͘ ͘ ͣͫ͜ͼ͔ͣ ͚͎ͦͦ ͍͙͙ͦͪͫͭ͊ͤͤ͟ΎΣ 

ͤ͊Ύ͍ͤͫͭ͜Ό ͍͔ͤͤͭ͊ͪ͜ΌΣ ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Ό ͔͔ͨͦͨͪ͒ͤΈͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͭ͊ ͚͔ͦͤ͊ͦͣͤͤ͘͡Ύ 

͘ ͍ͤͦͦΌ ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜Ό ͺͦͪͣͦΌΦ 

˻͍͙͚ͫͤͦͤ ͙ͨͪͤͼ͙ͨ ͔͙͍͎ͦͦͨͪ͊ͭͤͦͦ͟ ͍ͤ͊;͊ͤͤΎ ͨͦ͡Ύ͎͊Ί ͍ ͭͦͣͯΣ ΅ͦ 

͍ͦͤͦ ͔ͤ ͍͙ͦ͒ͭ͘ΈͫΎ ͒ͦ ͋ͯ͒Έ-Ύ͎ͦͦ͟ ͙͍͎ͨͪ͊ͭͤͦͦ ͔ͣͭͦ͒ͯΣ ͊ Ί ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜-

͔͙ͣͭͦ͒;ͤͦΌ ͺͦͪͣͦΌΣ ΅ͦ ͣ͊Ί ͙ͤͯ͘͟ ͙͍͙ͨͪ͊ͭͤͻ ͔͍ͣͭͦ͒͜ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ 

ͺ͙͘͜;͙ͤͻ ͍͍ͨͪ͊ ό̊ͦ͊͟͡Σ нлмпύΦ 

ˤ͔͙ͯ͟͡ ͪͦ͡Έ ͯ ͺ͍ͦͪͣͯ͊ͤͤ͜ ͍ͤ͊;͊͡Έͤͦ-͍ͨͤ͊͊͘͜͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͙ͣ 

͍͍͙͒ͦ͒ͣͦ͜ ͨ͒͋ͦͪͯ͜ ͔͍͙͊͒͊ͭͤ͟ͻ ͔͍ͣͭͦ͒͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͔͍ͫͭͯ͒ͤͭ͜ ͤ͊ ͊ͤ͘ΎͭͭΎͻ ͘ 

͎͙͙ͣͤ͊ͫͭ͜͟Φ ˻͍͙͙ͫͤͦͤͣ ͎ͦͪ͊ͤ͊͘͜ͼ͚͙͙ͤͣ͜ ͺ͙ͦͪͣ͊ͣ ͤ͊΄ͦ͝ ͙ͪͦ͋ͦͭ ΊΥ 

͎͍ͪͯͨͦ͊Σ ͪͦ͋ͦͭ͊ ͍ ͨ͊ͪ͊ͻΣ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤ͊Φ ́͊ͦ͗͟ ͙ͨͪ ͔͙͍ͦͦͨͪ͊ͭͤͦ͟-

͎͍ͪͯͨͦͦͣͯ ͍ͤ͊;͊ͤͤ͜ ͙ͤ͊ͣ ͙͍͊ͭͤͦ͟ ͍͙͙͍͍͍ͦͪͫͭͦͯ͊ͫ͟Ύ ͔ͣͭͦ͒ ͍͎ͦͦͦͦ͟͡ 

͔͍ͭͪͤͯ͊ͤͤΎ όͪͦ͋ͦͭ͊ ͊͘ ͔͎͊͒͊͒͘͘͜͡Έ ͎͍͔͙͙ͨ͒ͦͭͦͤͣ͜͡ ͫͭ͊ͤͼ͜Ύ͙ͣύΣ Ύ͙͚͟ 

͍͒ͦͦ͘͡Ύ͍ ͍͙ͨ͒͜΅͙͙ͭ ͣͦͭͦͪͤͯ ΅͜͡Έͤͫͭ͜ΈΣ ΅ͦΣ ͯ ͍ͫͦΌ ;͔͎ͪͯΣ ͙ͫͨͪΎͦ͡ 

͍͙ͨ͒͜΅͔ͤͤΌ ͊͘ͼ͍͔͊ͤͦͫͭ͜͟͜͡ ͔͍ͫͭͯ͒ͤͭ͜ ͒ͦ ͊ͤ͘ΎͭΈ ͘ ͎͙͙ͣͤ͊ͫͭ͜͟Φ 

̂ ͎͍ͪͯͨͦͦͣͯ ͔ͣͭͦ͒͜ ͊͘ ͫͭ͊ͤͼ͜Ύ͙ͣ ͔͙ͫͭͯ͒ͤͭ ͨͦ͒͜͡ΎΌͭΈͫΎ ͤ͊ ͔͍͔͙ͤ͟͜͡ 

͎͙ͪͯͨ όͨͦ оςс ͔͍ͫͭͯ͒ͤͭ͜ύΣ Ύ͟͜ ͚͊ͣ͊͘ΌͭΈͫΎΣ ͔͔ͨͪͻͦ͒Ύ;͙ ͍͒͜ ͍͙ͦͤ͊ͤͤ͟Ύ ͦ͒ͤ͜Ί͝ 

͍͍͙ͨͪ͊ ͒ͦ ͤ͜΄ͦ͝Σ ͍͒͜ ͤ͊ͪ͘Ύ͒͒Ύ ͒ͦ ͤ͊ͪ͘Ύ͒͒ΎΣ ͍͒͜ ͎ͦ͒ͤͦͦ ͣͫ͜ͼΎ ͍͙ͦͤ͊ͤͤ͟Ύ ͒ͦ 

ͤ͜΄͎ͦͦΣ ͪͯͻ͊Ό;͙ͫΈ ͨͦ ͦͯ͟͡Φ ˭͊ͤ͟͜;ͯΌ;͙ ͍͙ͦͤ͊ͤͤ͟Ύ ͦͫͭ͊ͤͤΈͦ͝ ͍͍͙ͨͪ͊ ͍ ͚͒͊ͤ͜ 

͔ͫͪ͜͝Σ ͍͙ͦͤ ͍ͤͦͯ͘ ͍͔ͨͦͪͭ͊ΌͭΈͫΎ ͒ͦ ͔ͨͪ΄ͦ͝Σ ͙ͭ͊ͣ͟ ;͙ͤͦͣΣ ͙͍͊ͪ͊͘͟Ό;͙ ͦͦ͟͡Φ  

˴͔͙͍ͦͦͨͪ͊ͭͤͦ-͎ͪ ͍͔ͯͨͦ ͍ͤ͊;͊ͤͤΎ ͙ͤ͊ͣ ͍͙͙͍ͦͪͫͭͦͯ͟ΊͭΈͫΎ ͍ ͍͚ͦͫͤͦͤ͜ 

;͙͊ͫͭͤ͜ ͊ͤ͘ΎͭͭΎ ͜ ͍ͨͦΩΎ͔͊ͤ͘ ͘ ͍͙ͪͦͭͦͣ͘͟ ͺ͙͘͜;͙ͤͻ Ύ͔͚ͦͫͭ͟ ͍ ͍ͯͣͦ͊ͻΣ ͙ͦ͟͡ 

͎ͦͪ͊ͤͣ͘͜ ΅͔ ͔ͤ ͍͔͙͚ͭͦͣͤ͡ ͭ͊ ͔ͣͦ͗ ͍͙͙ͦͤ͊ͭ͟ ͪͦ͋ͦͭͯ ͍ ͋͜͡Έ΄ͦͣͯ ͦ͋ΩΊͣ͜ ͜ 

͙ͦͨͭͣ͊͡Έ͙ͤͻ ͍ͯͣͦ͊ͻ ͍͔ͤ͊͊ͤͭ͊͗ͤͤΎΦ ˴͔͙ͦͣͨͫ͟͡ ͍͍ͨͪ͊ ͣ͊ΌͭΈ ͎͊͊͘͡Έͤͦ-

͍͙͍ͪͦ͊͘͡Έ͙͚ͤ ͻ͔͊ͪ͊ͭͪ͟ ͘͜ ͙͍͙ͫͦͣ͡ ͤ͊ͨͪΎͣͦͣΣ ΅ͦ ͎ͦͪ͊ͤ͜;ͤͦ ͍ͨͦΩΎ͙͚͊ͤ͘ ͘͜ 

͔ͫͨͼ͊͜͡ΈͤͦΌ ͎͍ͨ͒ͦͭͦͦ͜͟ΌΣ ͔͒ ͙͍ͦͫͦ͋͊͡ ͪͦ͡Έ ͍͍͙͒ͦ͒ͭ͜ΈͫΎ ͙͍͙ͫͦͣ͡ ͭ͊ 

΄͍͙͒ͫͤͦ͟͜-͙͍͙ͫͦͣ͡ ͍͍ͨͪ͊͊ͣΦ 

˨͡Ύ ͍͔͔ͨͪͦ͒ͤͤΎ ͔͙͍ͦͦͨͪ͊ͭͤͦ͟-͎͍͎ͪͯͨͦͦͦ ͍ͤ͊;͊ͤͤΎ ͔͎͊͒͊͒͘͘͜͡Έ 

ͫ͊͒͊͟͡ΊͭΈͫΎ ͔ͦͣͨͫ͟͟͡ ͍͍ͨͪ͊Σ ͍͙ͤ͊͘;͊ΌͭΈͫΎ ͣͫ͜ͼΎ ͒͡Ύ ͍͙ͦͤ͊ͤͤ͟Ύ ͍͍ͨͪ͊Σ ͤ͊ 

͔ͨͪ΄ͦͣͯ ͊ͤ͘Ύͭͭ͜ ͍͙ͨͪͦͦ͒ͭΈͫΎ ͍͙͍ͨͪͦ͋ͯ͊ͤͤΎ ͤ͊ ͙ͣ͊ͫͣ͊͟͡Έ͙͚ͤ ͔ͭͫͭ ͨͦ 

͚ͦ͗ͤ͟͜ ͍͍ͨͪ͊͜Σ ͊͘ ͍ͯͣͦ ͝ͻ ͍͙ͨͪ͊͡Έ͎ͤͦͦ ͍͙ͦͤ͊ͤͤ͟ΎΣ ͍ͯͫͭ͊ͤͦ͡ΌΊͭΈͫΎ ͙͔ͫͫͭͣ͊ 
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͍͎ͨͦͫͭͯͨͦͦͦ ͍͙ͨ͒͜΅͔ͤͤΎ ͍͔ͤ͊͊ͤͭ͊͗ͤͤΎΦ ˹͊ ͦͫͭ͊ͤͤΈͦͣͯ ͊ͤ͘Ύͭͭ͜ ͙ͤ͊ͣ 

͔͔͍ͨͪͪ͜ΎΊͭΈͫΎ ͙ͣ͊ͫͣ͊͟͡Έ͙͚ͤ ͔ͭͫͭ ͒͡Ύ ͦ͗ͤͦ͟͝ ͍͍͙ͨͪ͊ ͭ͊ ͍ͨͦͪͤ͜ΌΌͭΈͫΎ 

͙ͦͭͪͣ͊ͤ͜ ͔ͪͯ͘͡Έ͙ͭ͊ͭ ͘ ͍͙ͻ͙͙͒ͤͣ͜Φ  

˭͙͊ͫͦ͋ ͒͡Ύ ͔͙͍ͦͦͨͪ͊ͭͤͦ͟-͎͍͎ͪͯͨͦͦͦ ͍ͤ͊;͊ͤͤΎ ͣͦ͗ͯͭΈ ͙͋ͯͭ 

͙͙ͪͤͦͣ͊ͤͭͤͣ͘͜͜Υ ͎͊͊͘͡Έͤͦ-͍͙͍ͪͦ͊͘͡Έͤ͜Σ ͔ͫͨͼ͊͜͡Έͤ͜Σ ͔ͭͻͤ͜;ͤͦ ͔ͤͫ͊͒ͤ͟͜͡Φ 

ˤ͍͙ͨͪ͊ ͙͒ͦ͋ͪ͊ΌͭΈͫΎ ͍ ͔͊͗ͤͦͫͭ͘͜͡ ͍͒͜ ͍͊͒͊ͤ͘Έ ͊ͤ͘ΎͭͭΎΣ ͪͯͻ͍͙ͦͻ 

͙͍͔͚ͣͦ͗ͦͫͭ͡ ͔͍ͫͭͯ͒ͤͭ͜ ͘ ͯͪ͊ͻ͍ͯ͊ͤͤΎͣ ͔͔ͨͪͤͦͫͯ ͺ͙͘͜;͙ͤͻ ͔͚͒͋ͤͦͫͭ͘͜ ͭ͊ 

ͪͯͻ͍͙ͦͻ ͍͙ͤ͊;ͦ͟Φ ̂ ͔͙͍ͦͦͨͪ͊ͭͤͦ͟-͎͍ͪͯͨͦͦͣͯ ͍ͤ͊;͊ͤͤ͜ ͙ͣ ͍͙͙͍ͦͪͫͭͦͯ͟Ίͣͦ 

ͫͭ͊ͤͼ͜͝ ͘ ͙͍͙͙ͦͫͦ͋ͣ͡ ͍͍͙ͨͪ͊͊ͣ ͤ͊ ͚ͦ͗ͤ͟͜ ͘͜ ͙ͤͻΣ ͤ͊ Ύ͙͟ͻ ͔͙ͫͭͯ͒ͤͭ 

͍ͨͦͫ͒ͦͤͦ͜͡ ͍͙ͦͤͯ͟ΌͭΈ ͍͊͒͊ͤͤ͘ΎΣ ΅ͦ ͨͪͦͨͦͤͯΌͭΈͫΎΦ  

˨ͦ ͨͦ;͊ͭͯ͟ ͔͙͍ͦͦͨͪ͊ͭͤͦ͟-͎͍͎ͪͯͨͦͦͦ ͍ͤ͊;͊ͤͤΎ ͍ͦ͋ͦΩΎ͍ͦͦ͘͟ ͍͙ͨͪͦͦ͒ͭΈͫΎ 

͙ͪͦͣͤ͊͘͟Σ ͍ͪͦͫͭ͊͘͡ΎΊͭΈͫΎ ͍͔ͤͤͭ͊ͪ͜Φ ˤ͙͊͒͊͟͡; ͪ͊ͦͣ͘ ͘͜ ͔͙ͫͭͯ͒ͤͭ͊ͣ ͨͪͦͻ͙ͦ͒ͭΈ 

͍ͫͣ͊͜ ͫͭ͊ͤͼ͜Ύ͙ͣ ͚ ͨͦ͊ͯ͘͟Ί ͍ͫ͜ ͍͍͙ͨͪ͊Φ ˴͜͡Έͫͭ͟͜Έ ͎ͪͯͨ ͍͍͒ͨͦ͒͊͜͜Ί ͟͜͡Έͦͫͭ͟͜ 

ͫͭ͊ͤͼ͚͜Φ ̂ ͦ͗ͤͦͣͯ͟ ͔͙͍ͦͦͨͪ͊ͭͤͦ͟-͎͍ͪͯͨͦͦͣͯ ͍ͤ͊;͊ͤͤ͜ ͙ͣ ͔ͤ ͍͙ͨͪͦͨͦͤͯ͊͡ 

͍ͦͫͣ͘͜ ͍ͤͦ͜ ͔͙ͦͣͨͫ͟͟͡ ͍͍ͨͪ͊Σ ͋ͦ ͍ ͼΈͦͣͯ ͍͙ͨ͊͒ͯ͟ ͋͜͡Έ΄͊ ͋ ;͙͊ͫͭͤ͊ ;͊ͫͯ 

͍͙͙͍͍ͦͪͫͭͦͯ͊͊ͫ͟͡Ύ ͋ ͤ͊ ͝ͻ ͍͊ͫͦ͘ΊͤͤΎ ͜ ͙͙ͤ͊ͫ͘͘͡Ύ ͋ ͝ͻ ͔ͺ͔͙͍ͭͤͫͭ͟͜ΈΦ 

̂ͫͨ͜΄ͤͫͭ͜Έ ͨͪͦͼ͔ͫͯ ͍ͤ͊;͊ͤͤΎΣ ͔ͺ͔͙͍ͭͤͫͭ͟͜Έ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍ ͤΈͦͣͯ 

͙ͪͤ͘͜ͻ ͔͍ͣͭͦ͒͜ ͜ ͺͦͪͣ ͤ͊͘;ͤͦΌ ͣͪͦ͜Ό ͔͊͗͊ͭ͘͡Έ ͍͒͜ ͍͎͒͊ͦͦ͡ ͍͙͋ͦͪͯ ͍͊ͫͦ͋͘͜ 

͍ͤ͊;͊ͤͤΎΣ ͨ͒͜ Ύ͙͙ͣ͟ ͙ͣ ͪͦͯͣ͘͜Ίͣͦ ͍ͫ͜ ͔͔͔͙ͣͤͭ͡ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊Σ 

Ύ͟͜ ͍͙͊͒͊͟͡; ͍ͫ͒ͦͣͦ͜ ͍͙͙͍ͦͪͫͭͦͯ͟Ί ͒͡Ύ ͼ͔ͫͨͪ͜͡Ύ͍͎ͣͦ͊ͤͦͦ ͍ͤ͊;͊͡Έ͎ͤͦͦ 

ͨͪͦͼ͔ͫͯΣ ͒͡Ύ ͋͜͡Έ΄ ͨ͒ͤͦ͜͡͝ ͍͊͘Ίͣͦ͒͜͝ ͘͜ ͔͙ͫͭͯ͒ͤͭ͊ͣΦ  

̂ ͙ͨͪ͊ͭ͟ͼ͜ ͍͙͊͒͊ͤͤ͟͡Ύ ͙͒ͫͼ͙͙ͨͤ͜͡ ζ˥͙ͣͤ͊ͫͭ͊͜͟ ͭ͊ ͔͙ͣͭͦ͒͊͟ ͝͝ 

͍͙͊͒͊ͤͤ͟͡Ύη ͙ͤ͊ͣ ΄͙ͪͦͦ͟ ͍͊ͫͭͦͫͦͯ͘ΌͭΈͫΎ ͪͤͦͣ͊ͤͭͤ͘͜͜͜ ͙͊ͫͦ͋͘ ͺ͙͘͜;͎ͤͦͦ 

͍͙ͻ͍ͦ͊ͤͤΎ ͒͡Ύ ͙͍͊ͭ͊͘͟͜ͼ͜͝ ͍ͤ͊;͊͡Έͤͦ-͍ͨͤ͊͊͘͜͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͔͍ͫͭͯ͒ͤͭ͜Υ 

- ͔ͣͦͼ͚ͤͦ͜-͙ͫͭͣͯ͡Ό͍͊͡Έͤ͊ ͭ͊ ͙͊ͫͤͻͪͦͤͤ͊ ͎͙͙ͣͤ͊ͫͭ͜͟Σ Ύ͟͜ 

͍͒ͦͦ͘͡ΎΌͭΈ ͍͚͙͒ͭ͜͜ ͍͒͜ ͔͔͙͙ͫͭͪͦͭͨͤͻ ͪͯͻ͍͜Σ ͊ ͭ͊ͦ͗͟ ͍͙͍ͪͦ͊͘ΌͭΈ ͯ ͔͍ͫͭͯ͒ͤͭ͜ 

ͯΎ͍͔ͤͤ͡Ύ ͭ͊ ͍ͭͦͪ;͔ ͙͔ͣͫͤͤ͡ΎΤ 

- ͍͍͙ͨͪ͊ ͜ ͪͯͻ͍ͦ͜ ͍͊͒͊ͤͤ͘Ύ ͍ ͨ͊ͪ͊ͻ, ͎ͪͯͨ͊ͻΦ ˤ͙ͦͤ͊ͤͤ͟Ύ ͙ͭ͊͟ͻ ͍͍ͨͪ͊ 

͙ͫͨͪΎΊ ͙͍͚͊ͭͤ͟͜ ͍͊͘Ίͣͦ͒͜͝ ͔͍ͫͭͯ͒ͤͭ͜ ͙ͦ͒ͤ ͘͜ ͙ͦ͒ͤͣΣ ͨͪͦΎ͍͡ΎΊͭΈͫΎ ͍͊͘Ίͣͦ͒ͦ-

͎ͨͦͣͦ͊ ͯ ͍͙ͦͤ͊ͤͤ͟͜ ͪͯͻ͍͙ͦͻ ͍͊͒͊ͤ͘ΈΣ ͊ ͭ͊ͦ͗͟ ͍͙ͨ͒͜΅ͯΊͭΈͫΎ ͔͔ͤͭͪͫ͜ ͔͍ͫͭͯ͒ͤͭ͜ 

͍͊͒͘Ύ͙͟ ͔ͤͫͭ͊ͤ͒͊ͪͭͤͦͣͯ ͨ͒͜ͻͦ͒ͯ ͒ͦ ͍͔͔ͨͪͦ͒ͤͤΎ ͊ͤ͘ΎͭΈ ͘ ͎͙͙ͣͤ͊ͫͭ͜͟Τ 

- ͍͍͙ͨͪ͊ ͤ͊ ͙ͦͦͪ͒ͤ͊͟ͼ͜Ό ͭ͊ ͙ͫͨͪͭͤͫͭ͜ΈΣ ͫ͊͒͊ͤͤ͟͡Ύ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͻ 

͍͜͡Έ͙ͤͻ ͍͍ͨͪ͊ ͤ͊ ͎͙ͣͤ͊ͫͭ͜;ͤͦͣͯ ͙͙ͣ͟͜͡ ͣ͊ΌͭΈ ͔͔͔͚͋ͨͦͫͪ͒ͤ͘͜ ͍͙͍ͨ͡ ͤ͊ 

͍ͨͤ͊͊͘͜͡Έͤͯ ͒͜Ύ͡Έͤͫͭ͜Έ ͔͍ͫͭͯ͒ͤͭ͜Σ ͦͫ͟͜͡Έ͙͟ ͫ͊ͣ͜ ͨͦ ͫͦ͋͜ ͫ͊͒ͤͦ͟͡ 

͙ͦͦͪ͒ͤ͊͟ͼ͚ͤ͜͜ ͍͍͙ͨͪ͊ ͔ͤ ͣͦ͗ͯͭΈ ͍͙͍͙ͦͤͯ͊ͭͫ͟Ύ ͔͋͘ ͊ͯ͘͡;͔ͤͤΎ ͍ͫ͜ͻ 

͙ͨͫͻ͜;͙ͤͻ ͨͪͦͼ͔͍ͫ͜Σ ͊ ͙͚ͭ͊͟ ͊ͫ͋͘͜Σ Ύ͟ ͍͜͡Έͤ͜ ͍͍͙ͨͪ͊ ͔ͨͦͭͪ͋ͯΊ ͍͒͜ ͔ͫͭͯ͒ͤͭ͊ 

͍͔͙͡;͔͎ͤͦͦ͘ ͍ͭͦͪ;͎ͦͦ ͔ͨͦͭͤͼ͊ͯ͜͡Φ  
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˹͍͊;͊͡Έͤ͊ ͔ͭͪ͊ͭͯͪ͊͜͡ ͍͎ͤͦͦͦ ͪ͊ͯ͘͘͟Φ ˹͔ͦ͋ͻ͒ͤͦ͜Ό ͍ͯͣͦͦΌ 

ͺ͍ͦͪͣͯ͊ͤͤΎ ͍ͤ͊;͊͡Έͤͦ-͍ͨͤ͊͊͘͜͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͔͍ͫͭͯ͒ͤͭ͜ ˭ˤ˻ Ί 

͔͔͊͋ͨ͘͘;͔ͤͤΎ ͍͙ͫͦͦ͟Ύ͙͙ͫͤͣ͟͜ ͨ͒ͪͯ͜;͙͙ͤ͊ͣ͟Σ ͙͙ͨͦͫ͋ͤ͊ͣ͜͟ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ 

͍͙͎ͣͦ ͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤΈ͎ͦͦ ͺ͊ͻ͍͜ͼΎΦ ˨͍͙͚ͦ͒͊ͭͦ͟ ͔ͣ͊ͭͪ͊͜͡ ͔ͣͦ͗ 

͍͙ͤ͊͒͊͊ͭͫΎ ͔ͫͭͯ͒ͤͭ͊ͣ ͯ ͺͦͪͣ͊ͭ͜ t5CΣ Ύ͟͜ ͒ͦͫͭͯͨͤ͜ ͒ͦ ͒ͪͯͯ͟Σ ͔͔ͨͪ͜͟͡ ͔͍͊͒ͪͫ͜ 

˱͔͔ͤͭͪͤͭ ͚͍ͫ͊ͭ͜ ͊͘ ͔͙ͭͣ͊ͣ ͊ͤ͘ΎͭΈΦ  

˹͍͊;͊͡Έͤͦ-͔͙ͣͭͦ͒;͔ͤ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͍͎͒ͪ͊͜͜Ί ͍͙͍͊͗ͯ͡ ͪͦ͡Έ ͯ ͚ͫ͊ͣͦͫͭ͜-

͚ͤ͜ ͪͦ͋ͦͭ͜ ͔͍ͫͭͯ͒ͤͭ͜Υ ͨ͒͜ ;͊ͫ ͎͍͙ͨ͒ͦͭͦ͜͟ ͒ͦ ͙ͨͪ͊ͭ͟;͙ͤͻ ͊ͤ͘ΎͭΈΣ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͻ 

͍͊͒͊ͤ͘ΈΣ ͔͍͎ͭͫͭͦͦͦ ͦͤͭͪͦ͟͡ΌΣ ͙͒ͦͫ͒ͤ͜͡ͼΈͦ͟͝ ͙ͪͦ͋ͦͭ ͭͦ΅ͦΦ ˤ͙͙ͦͪͫͭ͊ͤͤ͟Ύ 

Ύ͙ͫͤ͟͜ͻ ͔͙ͣͭͦ͒;͙ͤͻ ͪͦͪͦ͋ͦ͘͟Σ ͙͍ͨͦͫ͋ͤ͜͟͜Σ ͔͔͙ͭͪͦͤͤ͟͡ͻ ͔͍ͭͫͭ͟͜ ͤ͊͘;ͤͦ 

͙͍͊ͭͯ͘͟͜Ί ͚ͫ͊ͣͦͫͭͤͯ͜ ͪͦ͋ͦͭͯ ͔͍ͫͭͯ͒ͤͭ͜ ͜ ͍͙ͨ͒͜΅ͯΊ ͔ͺ͔͙͍ͭͤͫͭ͟͜Έ ͍ͨͤ͊͊͘͜͡Έͤͦ͝ 

͒͜Ύ͡Έͤͦͫͭ͜Φ  

˨͡Ύ ͚ͫ͊ͣͦͫͭͤͦ͜͝ ͙ͪͦ͋ͦͭ ͔͍ͫͭͯ͒ͤͭ͜Σ ͙͍ͦͫͦ͋ͦ͡ ͙ͭͻΣ Ύ͟͜ ͔ͭͪͤͯΌͭΈͫΎΣ 

;͊ͫͭͦ ͍͙͗͒͗͊͝ΌͭΈ ͤ͊ ͙͋ͦͪ͘Σ ͎ͣ͊͊ͤͤ͘Ύ ͜ ͔ͤ ͣ͊ΌͭΈ ͙͍ͣͦ͗ͦͫͭ͜͡ ͍͍͍͙͒͒ͯ͊ͭ͜͜ 

͍ͫ͜ ͊ͤ͘ΎͭͭΎ ͘ ͎͙͙ͣͤ͊ͫͭ͜͟ ͍ͫͭͦͪΌΊͭΈͫΎ ͔͙͍͙͚ͤͭͪ͊ͭͤ͜͟ ͔͙ͣͭͦ͒;͙͚ͤ ͔ͦͣͨͫ͟͟͡ 

ό͔ͤͦ͋ͻ͒ͤ͜͜ ͔͙͒ͦͯͣͤͭ͟Σ ͜͡Όͫͭͪ͊ͼ͜͝ ͭ͊ ͙͒ͦ͒͊ͭ͟ύ ͒͡Ύ Ύ͎ͫͤͦͦ͟͜ ͍͔͔ͨͪͦ͒ͤͤΎ 

͍ͯͪͦ͟͜ ͘ ͺ͙͘͜;ͤͦ͝ ͯ͟͡Έ͙ͭͯͪ ͊͘ ͍͙͍͙͊ͪ͊ͭͤͣ͜ ͔ͣͦ͒ͯͣ͡ ζ˥͙ͣͤ͊ͫͭ͊͜͟ηΦ 

˱͔͙͍͙͚ͤͭͪ͊ͭͤ͟ ͔͙ͣͭͦ͒;͙͚ͤ ͔ͦͣͨͫ͟͟͡ ͣͦ͗ͤ͊ ͍͔͙͒ͤͫͭ͜ ͒ͦ 

ͤ͜ͺͦͪͣ͊ͼ͚͙ͤ͜ͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͍ͤ͊;͊ͤͤΎΣ ΅ͦ ͤ͊͒͊ΌͭΈ ͒ͦͫͭͯͨ ͔ͫͭͯ͒ͤͭ͊ͣ ͭ͊ 

͍͙͊͒͊͟͡;͊ͣ ͒ͦ ͔͙ͤͭͪ͊͒ͼ͚͙ͤ͜ͻ ͔͔͒͗ͪ͡ ͤ͜ͺͦͪͣ͊ͼ͜͝ ό͔͔ͭͪͦͤͤ͊͟͡ ͔͋͋ͦͭ͊͜͜͟͡Σ 

͚͙ͫ͊ͭ ˱͔͔ͤͭͪͤͭͯΣ ͫͦͼ͊͜͡Έͤ͜ ͔͔ͣͪ͗͜ύΣ ͍ͫͭͦͪΌΌ;͙ ͙͍ͣͦ͗ͫͭ͜͡Έ ͒͡Ύ ͍ͭͦͪ;ͦ͝ 

͒͜Ύ͡Έͤͦͫͭ͜Σ ͺ͍ͦͪͣͯ͊ͤͤΎ ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͍͙ͤ͊;ͦ͟Σ ͙͍ͣͦ͗ͫͭ͜͡Έ ͔͍͙ͪ͊ͯ͊ͭ͘͜͡ ͍ͤͦ͜ 

ͺ͙ͦͪͣ ͭ͊ ͔͙ͣͭͦ͒ ͍ͤ͊;͊ͤͤΎΦ ˸͔͙ͭͦ͒;͙͚ͤ ͔ͦͣͨͫ͟͟͡ ͎͒ͦͨͦͣ͊͊Ί ͍͙ͣͦ͋ͯ͊ͭ͘͜͜͡ 

ͪͦ͋ͦͭͯ ͔ͫͭͯ͒ͤͭ͊ ό͍͙͊͒͊͟͡;͊ύΣ ͒͊Ό;͙ ͎ͣͦͯ͘ ͊͘ ͙͚ͦͪͦͭ͟͟ ͍͒ͪͦ͘͜͜͟ ;͊ͫͯ 

͚͙͙ͦͤ͊ͦͣͭͫ͘Ύ ͘ ͙͙ͭͣ ͔͙ͣͦͣͤͭ͊ͣΣ Ύ͟͜ ͔ͨͦͭͪ͋ͯΌͭΈ ͔ͦͪ͟͟ͼ͜͝Φ  

˱ͤͺͦͪͣ͊ͼ͚ͤ͜͜ ͔ͭͻͤ͜;ͤ͜ ͙͊ͫͦ͋͘Φ ˨͡Ύ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍ͤ͊;͊͡Έͤͦ-

͍ͨͤ͊͊͘͜͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͔͍ͫͭͯ͒ͤͭ͜ ͤ͊ ͊ͤ͘ΎͭͭΎͻ ͘ ͎͙͙ͣͤ͊ͫͭ͜͟ ͍͙͍͙͊͗ͣ͡ Ί 

͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-͔ͭͻͤ͜;͙ͤͻ ͍͊ͫͦ͋͘͜Σ ͊ ͔ͫ͊ͣ ͍͔͒ͦ͜ͺ͜͡Έ͍ͣ͜Σ 

͔͔ͨͪͤͭ͊͘ͼ͚͜Σ ͔͔ͭͪͦͤͤͦ͟͡͝ ͨͦ΄͙ͭ ͒͡Ύ ͙ͦͭͪͣ͊ͤͤΎ ͒ͦͣ͊΄ͤ͜ͻ ͍͊͒͊ͤ͘Έ ͭͦ΅ͦΦ 

͙̇ͺ͍ͪͦ͊ ͍͔͒ͦ͜ ͚ͦͣ͊͘͟ ς ͍͒ͤͦͫͤͦ͜ ͍͙͚ͤͦ ͙͚ͨͪͦͣ ͯ ͙ͨͪ͊ͭ͟ͼ͜ 

͎͙͙ͣͤ͊ͫͭ͜͟Φ ˤͤ͜ ͣ͊Ί ͍͔͙͡;͔ͤ͘͜ ͙͍ͣͦ͗ͦͫͭ͜͡ ͒͡Ύ ͔ͣͦͼ͚͎ͤͦͦ͜ ͍͙͍ͨͯ͡Σ ͔ͦͭ͗Σ 

ͺͦͪͣͯΊ ͍ͨͤ͊͊͘͜͡Έ͙͚ͤ ͔͔ͤͭͪͫ͜Φ ˽͙͚ͪͦͣ ͍͟͡Ό;͊Ί ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙͚ͤ ͊͋ͦ 

͎͍͙͚ͪͯͨͦ ͍͔͙͒ͦ͊ͨͫ͘͜ ͨ͒͜ ;͊ͫ ͍͙ͦͤ͊ͤͤ͟Ύ Ύ͟ ͫ͊͒ͤͦ͟͡ ͙͍͙ͦͦͪ͒ͤͦ͊ͤ͟ͻΣ ͭ͊͟ ͜ 

͙ͨͪͦͫͭͻ ͪͯͻ͍͙ͦͻ ͚͒͜Σ ͚͔ͫ͊ͣͦͫͭͤ͜ ͍͔͔ͨͪͦ͒ͤͤΎ ͔͙ͫͭͯ͒ͤͭ͊ͣ ͔͍ͦͣͨͫ͟͟͜͡ 

͍͍ͨͪ͊Σ ;͙͊ͫͭͤ ͊ͤ͘ΎͭͭΎ ͭͦ΅ͦΤ ͭ͊ ͦ͋ͪͦ͋ͯ͟ ͚ ͔͔ͨͪ͒͊;ͯ ͤ͜ͺͦͪͣ͊ͼ͜͝Σ ͊ͫͦ͋ͦͣ͘ 

͍͍͔ͨͪͦ͊͒͗ͤͤΎ Ύ͙͟ͻ Ί ͦͣͨ͟ΩΌ͔ͭͪΦ ͔̇ ͒͊Ί ͙͍ͣͦ͗ͫͭ͜͡Έ ͍͙ͪ͜΄͍͙ͯ͊ͭ ͭ͊͟͜ 

͍͊͒͊ͤͤ͘ΎΥ  

- ͘ ͣͤ͊͜ ͍ͤ͊;͊͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Τ 
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- ͯ ͔ͪͤͦͣ͊ͤͭͤͤͤ͘͜͜Ύ ͙ͪͤ͘͜ͻ ͍͙͍͒͜ ͜ ͺͦͪͣ ͦͤͭͪͦ͟͡Ό ͍ ͒͜Ύ͡Έͤͦͫͭ͜ 

͍;͙͔ͭ͡ΎΥ ͔͔͚ͨͦͨͪ͒ͤ͜ ͦͤͭͪͦ͟͡Έ ό͍͙ͨͪͦͦ͒ͭΈͫΎ ͘ ͔ͣͭͦΌ ͙ͦͭͪͣ͊ͤͤΎ ͤ͜ͺͦͪͣ͊ͼ͜͝ 

ͨͪͦ ͨͦ;͍͙͚͊ͭͦ͟ ͍͔ͪͤ͜Έ ͤ͊ͤ͘Έ ͭ͊ ͙ͨͪ͊ͭ͟;͙ͤͻ ͍͙ͤ͊;ͦ͟ ͔͍ͫͭͯ͒ͤͭ͜ύΤ 

͍ͨͦͪͤ͜Ύ͡Έ͙͚ͤ ͦͤͭͪͦ͟͡Έ ό͍͙ͨͪͦͦ͒ͭΈͫΎ ͤ͊ ͨͦ;͊ͭͯ͟ ͜ ͙ͤ͊ͨͪͤ͟͜ͼ͜ ͍ͤ͊;͊͡Έ͎ͤͦͦ 

ͪͦͯ͟ ͜ ͙ͫͨͪΎΊ ͦ͋ΩΊ͙͍ͭͤͦͫͭ͟͜ ͙ͨͪ ͦͼͤ͜Ό͍͊ͤͤ͜);  

- ͨ ͔͔͎ͪ͡Ύ͒ ͫ͊͒ͤͦ͟͡ ͙͍͙ͦͦͪ͒ͤͦ͊ͤ͟ͻ ͍͍ͨͪ͊ ͯ ͍ͨͦ͜͡Έͤͦͣͯ ͔͙ͪ͗ͣ͜Σ 

͙ͯͨͤ͊͘͟ ͔ͦ͋ͪ͊͗ͤͤ͘Ύ ͯ ͟͡Ό;͍͙ͦͻ ͔ͣͦͣͤͭ͊ͻ ͒͡Ύ ͔͋ͦͣ͜ͻ͊ͤ͜;͎ͤͦͦ ͊ͤ͊ͯ͘͜͡ ͭ͊ 

͎͍͙͚͋͊͊ͭͦͪ͊ͦ͘ ͔͔͎ͨͪ͡Ύ͒ ͙ͨͦͭͪ͋ͤ͜ͻ ;͙͊ͫͭͤ ͎͙ͣͤ͊ͫͭ͜;ͤͦ͝ ͍͍͙ͨͪ͊Τ  

- ͎ ͍͔ͪͯͨͦ ͎͍͔ͦ͋ͦͦͪͤͤΎ ͙ͨͦͣͦ͟͡ ͯ ͔ͭͻͤ͜ͼ͜ ͎͙ͣͤ͊ͫͭ͜;͙ͤͻ ͍͍ͨͪ͊ ͭ͊ 

͙ͫͨͦͫͦ͋ ͝ͻ ͍͙͍͔ͨͪ͊ͤͤ͡ΎΤ 

- ͫ ͊ͣͦ͊ͤ͊͘͜͡ ͍͔͔͙ͨͪͦ͒ͤͻ ͙ͫ͊ͣͣ ͔ͫͭͯ͒ͤͭͦͣ ͙ͪͤͦͣ͊ͤͭͤ͘͜͜ͻ ͔͍ͦͣͨͫ͟͟͜͡ 

͍͍ͨͪ͊ ͊͋ͦ ;͙͊ͫͭͤ ͊ͤ͘ΎͭͭΎ ͘ ͙ͪͤ͘͜ͻ ͍͙͍͒͜ ͎͙͙ͣͤ͊ͫͭ͜͟Φ 

˽͙ͪ͊ͭ͟;ͤ͊ ͒͜Ύ͡Έͤͫͭ͜Έ ͪ͊͟΅͙ͻ ͍͙͊͒͊͟͡;͍͜ ͔͔ͨͪͦͤͯ͟Ί ͍ ͭͦͣͯΣ ΅ͦ 

ͫΈ͎ͦͦ͒ͤ͜ ͍͙͊͒͊͟͡;͜ ͍ͦ͋ͦ͘ΩΎ͊ͤ͘͜ ͔ͤ ͭ͜͡Έ͙͟ ͍͜͡Έͤͦ ͍͙ͦͦ͒ͭ͜͡ ͫͯ;͙͙͊ͫͤͣ 

ͤ͜ͺͦͪͣ͊ͼ͚͙͙ͤͣ͜ ͭ͊ ͦͣͨ͟ΩΌ͔͙͙ͭͪͤͣ ͔ͭͻ͎ͤͦͦ͜͡Ύ͙ͣΣ ͊ ͚ ͯͣͦ͜͡ 

͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͝ͻ ͯ ͍͚ͫͦ͝ ͨͪͦͺ͔͚͚ͫͤ͜͜ ͒͜Ύ͡Έͤͦͫͭ͜Φ 

˥ͪ͊ͺ͜;͔ͤ ͭ͊ ͙ͫͭͯ͊ͼ͚͔ͤ͜ ͔ͣͦ͒͡Ό͍͊ͤͤΎ ό˸͔ͻͦͤͦ΄͙ͤΣ нлммύΦ ˿͔ͭͯ͒ͤͭ͊ͣ 

ͨͪͦͨͦͤͯΊͭΈͫΎ ͎ͦ͡Ύ͙ͤͯͭ ͎ͪ͊ͺ͜;͙͚ͤ ͣ͊͡Όͤͦ͟ ͍͒͜ ͨͦ;͊ͭͯ͟ ͒ͦ ͍͔͊ͪ͘΄͔ͤͤΎ 

͍͙ͦͤ͊ͤͤ͟Ύ ͎͙ͣͤ͊ͫͭ͜;ͤͦ͝ ͍͍͙ͨͪ͊Φ ˽ͫ͜͡Ύ ͼΈ͎ͦͦ ͔ͫͭͯ͒ͤͭ͊ͣ ͔ͤͦ͋ͻ͒ͤͦ͜ ͍͍͙͙͒ͭͦͪͭ͜ 

ͼ͔͚ ͙͚ͫ͊ͣ ͣ͊͡Όͤͦ͟Σ ͔͊͡ ͊͘ ͍͙͟͡Ό;͔ͤͤΎͣ ͦ͒ͤ͜Ί͝ ͘͜ ͺ͊͘ ό˱ ͍͔ͪͤ͜ΈύΣ ͍͒ͦͻ ͺ͊͘ 

ό˱˱ ͪ ͍͔ͤ͜ΈύΣ ͊͋ͦ ͍͍͔͒ͭͦͪͤͤ͜Ύ ͍͍͙ͨͪ͊ ͍͒͜ ͨͦ;͊ͭͯ͟ ͒ͦ ͍͔͊ͪ͘΄͔ͤͤΎ ό˱˱˱ ͍͔ͪͤ͜ΈύΦ ͔̇ 

͒͊Ί ͙͍ͣͦ͗ͫͭ͜͡Έ ͔ͫͭͯ͒ͤͭ͊ͣ ͔͔͙͙ͦͫͪ͒ͭ͘ ͍ͫΌ ͍ͫͦΌ ͍͎ͯ͊ͯ ͤ͊ ͍͙ͦͫͤͦͤͻ ͺ͊͊͘ͻ 

͔ͭͻ͙ͤ͜͟ ͍͙ͦͤ͊ͤͤ͟Ύ ͎͙ͣͤ͊ͫͭ͜;ͤͦ͝ ͍͍͙ͨͪ͊Σ  ΅ͦ ͔ͤ ͙͍ͣͦ͗ͦ͡ ͔͋͘ ͊ͯ͘͡;͔ͤͤΎ ͙ͭ͊͟ͻ 

͍ͨͤ͊͊͘͜͡Έ͙ͤͻ ͨͪͦͼ͔͍ͫ͜Σ Ύ͟ ͍͎ͯ͊͊Σ ͨ͊ͣΩΎͭΈΣ ͙͔ͣͫͤͤ͡ΎΣ ͯΎ͍͊ ͭ͊ ͤ͜΄͜Φ 

˨͙͙͒͊ͭ͟;ͤ͜ ͔͙ͣ͊ͭͪ͊͜͡ ͒͡Ύ ͚ͫ͊ͣͦͫͭͤͦ͜͝ ͍ͭͦͪ;ͦ͝ ͙ͪͦ͋ͦͭΦ ̂ ͙͙͒͒͊ͭ͟ͼ͜ 

͍͙΅ͦ͝ ΄͙ͦ͟͡ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍ͨͤ͊͊͘͜͡Έͤͦ͝ ͚ͫ͊ͣͦͫͭͤͦͫͭ͜͜ ͎ͪͦ͘͡Ύ͒͊ΊͭΈͫΎ Ύ͟ 

͍͙͚ͦͫͤͦͤ ΄͡Ύͻ ͍͙ͪͦͭͯ͘͟ ͍ͭͦͪ;͙ͻ ͔͚͒͋ͤͦͫͭ͘͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͔ͫͨͼ͍͊ͫͭ͜͜͜͡Φ ˻͙͍ͫͦ͋ͦ͡ 

͎ͦͫͭͪͦ ͨͦͫͭ͊Ί ͙ͨͭ͊ͤͤΎ Ύ͟ ͪ͊ͼͦͤ͊͜͡Έͤͦ ͎͍͙ͦͪ͊ͤͯ͊ͭ͘͜ ͚ͫ͊ͣͦͫͭͤͯ͜ ͪͦ͋ͦͭͯΣ Ύ͟ 

͍͙͙ͫͭͦͪͭ ͔ͤͦ͋ͻ͒ͤ͜͜ ͍͙ͯͣͦ ͒͡Ύ ͚͎ͫ͊ͣͦͫͭͤͦͦ͜ ͍ͤ͊;͊ͤͤΎ ͔͍ͫͭͯ͒ͤͭ͜Φ ˤ͒ͦͣͦ͜Σ ΅ͦ 

͊ͨ͊ͣ͘ΩΎ͍͍ͭͦͯ͊ͤͤΎ ͔͍͎ͨͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Σ ͍ͤ͊ͭ͜Έ ͙ͨͪ ͫͯͣͤͤͦͣͯ͜͡ ͍͒ͤͦ͜΄͔ͤͤ͜ ͒ͦ 

͊ͤ͘ΎͭΈ, ͔ͤ ͍͙͙͊͟͟͡Ί ͙͍ͦͫͦ͋ͦ͡͝ ͙͍͊ͭͤͦͫͭ͟͜ ͭ͊ ͍ͭͦͪ;ͦͫͭ͜ ͯ ͔͍ͫͭͯ͒ͤͭ͜Φ ˭ͤ͊ͤͤΎΣ Ύ͟͜ 

͍͟͡Ό;͔ͤ͜ ͍ ͚ͫ͊ͣͦͫͭͤͯ͜ ͒͜Ύ͡Έͤͫͭ͜ΈΣ ͍͊ͫͦ͘ΌΌͭΈͫΎ ͤ͊͘;ͤͦ ͪ͊͟΅͔ ͍ͨͦͪͤ͜Ύͤͦ ͘ 

͙͙ͭͣΣ ΅ͦ ͨͦ͒͊ΌͭΈͫΎ ͍ ζ͎͍ͦͭͦͦͣͯ ͍͙͎͡Ύ͒͜ηΦ ˴ͪ͊΅ͦͣͯ ͍͊ͫͦ͘ΊͤͤΌ ͔͔͙ͭͦͪͭ;͎ͤͦͦ 

͔ͣ͊ͭͪ͊ͯ͜͡ ͙ͫͨͪΎΌͭΈ ͫͻ͔͙ͣΣ ͣ͊͡Ό͙ͤ͟Σ Ύ͟͜ ͍͙͙͍ͦͪͫͭͦͯ͟ΊͭΈͫΎ ͨ͒͜ ;͊ͫ 

͚ͫ͊ͣͦͫͭͤͦ͜͝ ͙ͪͦ͋ͦͭΦ 

˻ͪ͜Ί͍ͤͭͦͤ͜ ͍͊͒͊ͤͤ͘Ύ ͒͡Ύ ͚ͫ͊ͣͦͫͭͤͦ͜͝ ͙ͪͦ͋ͦͭΥ 

ü ͔́ͣ͊Υ ζ˸͔͙ͭͦ͒͊͟ ͍ͤ͊;͊ͤͤΎ ͎͙ͣͤ͊ͫͭ͜;͙ͤͣ ͍͍ͨͪ͊͊ͣη. ˤ͙͙ͨͫ͊ͭ ͍ 

͍͊ͨͪͦͨͦͤͦ͊ͤͯ͘ ͫͻ͔ͣͯ ͔͙ͣͭͦ͒ͯ͟ ͍ͤ͊;͊ͤͤΎ ͎͙ͣͤ͊ͫͭ͜;͙ͤͣ ͍͍ͨͪ͊͊ͣΥ ͚ͫͭ͊͜͟ 
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͙ͫͦ͡Ό ͎͍ͤͯ͘͜΄͙ͫΈ ͤ͊ ͎͍ͦͦ͜͡ ͜ ͪͯ͊͟ͻΣ ͚ͨ͒ͦͣ͜ ͎͙ͪͦͤͦͣ͘ ͤ͊ ͔͔͙ͨͪ͊͒ͤ͟͜͡Σ 

͚ͨ͒ͦͣ͜ ͣ͊ͻͦͣ ͔͔ͯͨͪ͒ ͤ͊ ͔ͨ͊ͪ͊͡͡Έ͙ͤͻ ͋ͪͯͫ͊ͻ ͜ ͭΦ͒Φ ό͙ͪͫΦ нύΦ 

ü ͔́ͣ͊Υ ζ˽͍͙ͪ͊͊͡ ͫͦͪͦ͟;͔ͤͤΎ ͍ ͎ ͙ͣͤ͊ͫͭ͜;͚ͤ͜ ͔͎ͭͪͣͤͦͦ͜͜͡͝η. 

˭͔͙͙͊ͪͫͭ͟͡ ͚͍͊͘͜ ͔͙ͭͪͣͤ͜Σ ͙ͤ͊ͨͪ͊͒͟͡Υ ˤΦͨΦ ς ͍ͦͫͤͦͤ͊ ͚ͫͭ͊͜͟ ͎͙ͤͦ ͪ͊ͦͣ͘Φ 1 ς 

ͨ͒ͤ͜Ύ͙ͭ ͙ͪͯ͟ ͍͔͔ͨͪ͒ ͒ͦͦͤ͜͡ ͍͔͔͙ͫͪ͒ͤͯ; 2 ς ͨ͒ͤ͜Ύ͙ͭ ͙ͪͯ͟ ͍͎ͦͪͯ ͒ͦͦͤ͜͡ 

͍͔͔ͨͪ͒Τ о ς ͍ ͍͔͙͒ͫͭ͜ ͪ ͙ͯ͟ ͍ ͙ͫͭͦͪͦͤ ͒ͦͦͤ͜͡ ͙͒ͦͤͯ͘; 4 ς ͨ ͙͚ͪͤΎ͙ͭ ˤΦͨΦ  
 

 
 

˾͙ͫΦ нΦ ˸͔͙ͭͦ͒͊͟ ͍ͤ͊;͊ͤͤΎ ͎͙ͣͤ͊ͫͭ͜;͙ͤͣ ͍͍ͨͪ͊͊ͣΦ 

ü ͔́ͣ͊Υ ζ˽͍͙ͪ͊͊͡ ͙͊ͨͫͯ͘ ͍͍ͨͪ͊ ͤ͊ ͫͤ͊ͪΎ͒͊ͻη. ˭͙͙͊ͨͫ͊ͭ ͍͍͙ͨͪ͊ ͤ͊ 

ͫͤ͊ͪΎ͒͊ͻ ͔͍͙͙ͭͫͭͦͣ͟ ͺ͙ͦͪͣ͊ͣ ό͙ͪͫΦ оύΦ 

 
 

˾͙ͫΦ оΦ ˽͍͙ͪ͊͊͡ ͙͊ͨͫͯ͘ ͍͍ͨͪ͊ ͤ͊ ͫͤ͊ͪΎ͒͊ͻΦ 

ü ͔́ͣ͊Υ ζ˸͔͙ͭͦ͒͊͟ ͍ͤ͊;͊ͤͤΎ ͎͙ͣͤ͊ͫͭ͜;͙ͤͣ ͍͍ͨͪ͊͊ͣη. 

˽͍͙ͪͦ͊ͤ͊ͯ͊ͭ͘͜͡ ͔ͭͻͤͯ͜͟ ͍͙ͦͤ͊ͤͤ͟Ύ ͙ͫͭͪ͋͊͟Σ ͎͍ͤͯ͘͜΄͙ ͎͙ͤͦΦ ˤ͍͙͙͒ͭͦͪͭ͜ ͼ͔͚ 

͙͚ͫ͊ͣ ͣ͊͡Όͤͦ͟ ͯ ͎ͪ͊ͺ͜;͚ͤ͜ ͺͦͪͣ͜ ό͙ͪͫΦ пύΦ 

 
˾͙ͫΦ пΦ ͔́ͻͤ͊͜͟ ͍͙ͦͤ͊ͤͤ͟Ύ ͙ͫͭͪ͋͊͟ ;͔͔ͪ͘ ͦͤ͟Ύ ͫͨͦͫͦ͋ͦͣ ͎͍ͤͯ͘͜΄͙ ͎͙ͤͦ 

ͯ ͎ͪ͊ͺ͜;͚ͤ͜ ͺͦͪͣ͜Φ 

ʄɽʊʆɼʀʂɸ ʅɸɺʏɸʅʅʗ 

(ʥʘʟʚʘ ʚʧʨʘʚʠ) 

ʊʝʭʥʽʢʘ ʚʠʢʦʥʘʥʥʷ 

ʄʦʞʣʠʚʽ ʧʦʤʠʣʢʠ 

1. ________________ 

2. _______________ 

3.  _______________ 

 

ʇʽʜʚʽʜʥʽ ʚʧʨʘʚʠ 

1. _____________ 

2. _____________ 

3.______________ 

ʉʪʨʘʭʫʚʘʥʥʷ 

ʪʘ ʜʦʧʦʤʦʛʘ 

ʅʘʟʚʘ 

ʚʧʨʘʚʠ 
ɺʠʭʽʜʥʝ 

ʧʦʣʦ-

ʞʝʥʥʷ 

ʉʧʦʩʽʙ 

ʚʠʢʦʥʘʥ-

ʥ ̫

ʅʘʧʨʷʤʦʢ 

ʨʫʭʫ 
ʂʽʥʮʝʚʝ 

ʧʦʣʦʞʝʥ-

ʥ ̫

ʈʦʟʚʠʪʦʢʨʫʭʦʚʠʭ 

ʟʜʽʙʥʦʩʪʝʡ 

1. ______________ 

2. ______________ 

________________ 

 

_______________ 
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ü ͔́ͣ͊Υ ζ˿ͭͪ͊ͻ͍ͦ͊͟ ͜ ͎͒ͦͨͦͣͦ͊ ͍ ͍ͤ͊;͊ͤͤ͜ ͎͙ͣͤ͊ͫͭ͜;͙ͤͣ ͍͍ͨͪ͊͊ͣηΦ 

˽͙͒͋ͪ͊ͭ͜͜ ͎͙ͣͤ͊ͫͭ͜;ͤ͜ ͍͍͙ͨͪ͊ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ ͙ͪͤ͘͜ͻ ͍͙͍͒͜ ͫͭͪ͊ͻ͍ͯ͊ͤͤΎ ͭ͊ 

͎͙͒ͦͨͦͣͦ ό͙ͪͫΦ 5). 

 

 

 

 

 

 

  

 
 

˾͙ͫΦ рΦ ˤ͙͙͒ ͫͭͪ͊ͻ͍ͯ͊ͤͤΎ ͭ͊ ͎͙͒ͦͨͦͣͦΦ 

ü ͔́ͣ͊Υ ζ͔͎́ͪͣͤͦͦ͜͜͡Ύ ͙͊ͪͦ͋͊ͭ͟;͙ͤͻ ͍͍ͨͪ͊Σ ͔͙ͭͪͣͤ͜ ͍͍ͨͪ͊ ͤ͊ 

ͫͤ͊ͪΎ͒͊ͻηΦ ˭͍͊͒͊ͤͤΎ ͒͡Ύ ͔͔͍͙ͨͪͪ͜͟ ͤ͊ͤ͘Έ όͫ͊͒͊ͤͤ͟͡Ύ ͊͋ͦ ͍͙ͪ͜΄͔ͤͤΎ 

͍͍ͪͦͫͦͪ͒͟͜Σ ͔͍ͭͫͭͦ͜ ͍͊͒͊ͤͤ͘Ύύ ό͙ͪͫΦ сύΦ 
мΦ ˽͔ͦͦ͗ͤͤ͡Ύ ͎ͣͤ͊ͫͭ͊͜ ͤ͊ ͫͤ͊ͪΎ͒͜Σ ͙ͦ͟͡ ͚͎ͦͦ 

͔ͨ͡;͜ ͤ͊͘ͻͦ͒ΎͭΈͫΎ ͍͙΅͔ ͭͦ;ͦ͟ ͻ͍͊ͭͯ ͙ͪͯ͊ͣ͟ 

όͯͨͦͪύΦ 

2. ͔́ͪͣͤ͜Σ ΅ͦ ͍͙ͤ͊͘;͊Ί ͫͨͦͫ͋͜ ͙ͭͪͣ͊ͤͤΎ 

͎ͣͤ͊ͫͭ͊͜ ͊͘ ͫͤ͊ͪΎ͒ όͻ͍͊ͭύΦ 

3. ˽͔ͦͦ͗ͤͤ͡Ύ ͎ͣͤ͊ͫͭ͊͜ ͤ͊ ͫͤ͊ͪΎ͒͜Σ ͙ͨͪ Ύͦͣͯ͟ 

͚͎ͦͦ ͔ͨ͡;͜ ͤ͊͘ͻͦ͒ΎͭΈͫΎ ͙ͤ͗;͔ ͭͦ;ͦ͟ ͻ͍͊ͭͯ 

͙ͪͯ͊ͣ͟ ό͍͙ͫύΦ 

пΦ ˭͊ ͫͨͦͫͦ͋ͦͣ ͍͙ͦͤ͊ͤͤ͟Ύ ͔ͣͦ͗ ͙͋ͯͭ ͙͍ͪͦͣ͟Σ 

͙ͫͦ͡ΌΣ ͎͙ͪͦͤͦͣ͘Σ ͣ͊ͻͦͣΣ ͔͔͍ͨͪͦͪͦͭͦͣ ό͚ͨ͒ͦͣ͜ύΦ 

рΦ ˻͔͋ͪͭ͊͡Έ͙͚ͤ ͪͯͻ ͯ ͔ͨ͡;͍͙ͦͻ ͎ͫͯͦ͋͊͡ͻ ͘ 
ͦ͒ͤͦ;͙͊ͫͤͣ ͪ ͍͔͔ͦ͒ͤͤ͘Ύͣ ͪͯ͟ ό͍͙ͪͯͭ͟ύΦ 
сΦ ͙͚̇ͫͤ͜͜͡ ͍͙͚ͦͦ͟͡ ͪͯͻ ͤ͊͒ ͫͤ͊ͪΎ͒ͦͣ ͊͋ͦ 
͚͎ͦͦ ;͙͊ͫͭͤͦΌ ͨͦ ͚͊ͣͤͯͭ͘͟͜ ͟ ͙͍͚ͪ͜ όͦͦ͟͡ύΦ 
тΦ ˾ͯͻ ͍ͤ͊ͦͦ͟͡ ͭͦ;ͦ͟ ͻ͍͊ͭͯ ό͊͋ͦ ͍͜͡Έ͙͚ͤ ͪͯͻ ͯ 
͎ͫͯͦ͋͊͡ͻύ όͣ͊ͻύΦ 
8. ˽͍͔ͦͭͦͪͤͤΎ ͣ͊ͻͯ ͍ͨ ͔͔ͪ͒ ͜ ͤ͊͊͒͘ 
όͪͦͣ͊͘ͻ͍ͯ͊ͤͤΎύΦ 
фΦ ˿͙ͭͪ͋ͦ͟ ͎ ͣͤ͊ͫͭ͊͜ ͤ͊ ͫͤ͊ͪΎ͒ ό͍ͫͦ͟͟ύΦ 
млΦ ˿͙ͭͪ͋ͦ͟ ͘͜ ͫͤ͊ͪΎ͒͊ όͫͦ͘͜͟͟). 

˾͙ͫΦ сΦ ˴͍ͪͦͫͦͪ͒ ͒͡Ύ ͔͔͍͙ͨͪͪ͜͟ ͤ͊ͤ͘Έ ͘ ͔͙ͭͣ ζ͔͎́ͪͣͤͦͦ͜͜͡Ύ 

͙͊ͪͦ͋͊ͭ͟;͙ͤͻ ͍͍ͨͪ͊Σ ͔͙ͭͪͣͤ͜ ͍͍ͨͪ͊ ͤ͊ ͫͤ͊ͪΎ͒͊ͻηΦ 
 

͍͔̂ͨͪͦ͊͒͗ͤͤΎ ͍ͭͦͪ;͙ͻ ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͍͊͒͊ͤ͘Έ όͫ͊͒͊ͤͤ͟͡Ύ ͙ͭ͊͋͡ͼΈΣ ͭ͊͟͜ 

͎ͪ͊ͺ͜;ͤ͜ ͙ͪͦ͋ͦͭΣ Ύ͟ ͔͔ͪͫͤͤ͟͡Ύ ͜ ͫͻ͔͙ͣΣ ͎ͪ͊ͺ͜;͔ͤ ͭ͊ ͙ͫͭͯ͊ͼ͚͔ͤ͜ ͔ͣͦ͒͡Ό͍͊ͤͤΎΣ 

͙͍͙͊ͪͫͦ͘͟ ͊͋ͦ ͣ͊͘͡Έ͍͍ͦͯ͊ͤͤΎύΣ ͯͪͤͦͣ͊ͤͭͤ͘͜͜ΌΊ ͚ ͙͍͊ͭͯ͘͟͜Ί ͚ͫ͊ͣͦͫͭͤͯ͜ ͪͦ͋ͦͭͯ 

͔͍ͫͭͯ͒ͤͭ͜Σ ͨͦͪ͊͟΅ͯΌͭΈ ͨͪͦͼ͔ͫ ͍ͤ͊;͊ͤͤΎ ͎͙ͣͤ͊ͫͭ͜;͙͙ͤͣ ͍͍͙ͨͪ͊͊ͣΦ 

1   

   7   2   

   

 8            

     

5 9     6 

    4     

 10       

     

   

  

 

ʧ̔ ʜʢʨʫʪʢʘ 
_____________ 

_____________ 

_____________ 
___________

____ 

ʬʽʢʩʘʮʽʷ 
 ____________ 

 ____________ 

_____________ 
__________

_____ 

ʧ̔ ʜʰʪʦʚʭʫ-

ʚʘʥʥ ̫
 ________________ 

 ________________ 

 ________________ 

ʧʽʜʪʨʠʤʢʘ 
 ____________ 

 ____________ 

_____________ 
__________

_____ 

ɺʠʜʠ ʩʪʨʘʭʫʚʘʥʥʷ ʪʘ ʜʦʧʦʤʦʛʠ 

(ʥʘʟʚʘ ʚʧʨʘʚʠ) 

ʧʨʦʚʦʜʢʘ 
____________ 

____________ 

____________ 
_________

______ 
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ˤ͙͍͙ͫͤͦ͟. ͙́͊ͣ͟ ;͙ͤͦͣΣ Ύͫͭ͟͜Έ ͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͺ͊ͻ͍͜ͼ͍͜ 

ͤ͊͘ͻ͙ͦ͒ͭΈͫΎ ͯ ͍͊͘Ίͣͦ͒͜͝ ͘ ͍͔ͪͤͣ͜ ͫͺ͍ͦͪͣͦ͊ͤͦͫͭ͜ ͯ ͔͍ͫͭͯ͒ͤͭ͜ ͍ͤ͊;͊͡Έͤͦ-

͍ͨͤ͊͊͘͜͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ Ύ͊͟ ͍͙ͫͭͯͨ͊Ί ͨͪͦͼ͔ͫͦͣ ͜ ͔ͪͯ͘͡Έͭ͊ͭͦͣ ͍͊ͫͦ͘ΊͤͤΎ 

ͤ͊ͤ͘ΈΣ ͯͣͤ͜Έ ͜ ͍͙ͤ͊;ͦ͟Σ ͔ͤͦ͋ͻ͙͒ͤ͜ͻ ͒͡Ύ ͚͔͒ͫͤͤͤ͘͜Ύ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜Φ 

˽͔ͪͦ͋ͣ͊͡ ͫͨͦͤͯ͊͟Ί ͍͙͊͒͊͟͡;͍͜ ͭ͊͟ ͎͍͙ͦͪ͊ͤͯ͊ͭ͘͜ ͍ͤ͊;͊͡Έ͙͚ͤ ͨͪͦͼ͔ͫ ͤ͊ 

͊ͤ͘ΎͭͭΎͻ ͘ ͎͙͙ͣͤ͊ͫͭ͜͟Σ ΅ͦ͋Σ ͔͔ͤ͊ͫ͊ͣͨͪ͒Σ ͒ͦͫΎ͎͙ͭ ͙͙͍ͨͦͭͤͦ͘͝ ͙͍ͣͦͭ͊ͼ͜͝ ͒ͦ 

͍͙͍;͔ͤͤΎ ͎͒͊ͤͦͦ ͔͔ͨͪ͒ͣͭͯΣ ͫͺ͍͙ͦͪͣͯ͊ͭ ͍ ͔͍ͫͭͯ͒ͤͭ͜ ͯͣͤͤ͜Ύ ͚ͫ͊ͣͦͫͭͤͦ͜ 

͍͙͒ͦ͋ͯ͊ͭ͘ ͤ͊ͤͤ͘ΎΦ 

˽͔͔͙͍͙ͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟Φ ˽ͦ͒͊͡Έ΄͜ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ 

͔͔ͨͪ͒͋͊;͊ΌͭΈ ͪͦͪͦ͋ͯ͘͟ ͭ͊ ͔͔͙͔ͫͨͪͣͤͭ͊͟͡Έ͔ͤ ͍ͦ͋͐ͪͯͤͭͯ͊ͤͤΎ ͔͙͙ͣͭͦ͒͟ 

ͺ͍ͦͪͣͯ͊ͤͤΎ ͍ͤ͊;͊͡Έͤͦ-͍ͨͤ͊͊͘͜͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͯ ͔͍ͫͭͯ͒ͤͭ͜ ͤ͊ ͙ͨͪ͊ͭ͟;͙ͤͻ 

͊ͤ͘ΎͭͭΎͻ ͘ ͎͙͙ͣͤ͊ͫͭ͜͟Φ 

 

˶˱́˩˾ˢ́̂˾ˢ 
ˣ͊͊͡΄͍ͦΣ ˨ Φ ˱ Φ όнлмнύΦ ˢͤ͊͘͜͡ ͫͯ;͎͊ͫͤͦͦ ͫͭ͊ͤͯ ͎͍͙ͨ͒ͦͭͦ͜͟ ͔͍ͫͭͯ͒ͤͭ͜ ͙ͤͫͭͭͯͭͯ͜ ͺ͙͘͜;ͤͦ͝ 

ͯ͟͡Έ͙ͭͯͪ όͤ͊ ͙ͨͪ͊͒͟͜͡ ͙͍ͤͦͪͣ͊ͭͤͦ͝ ͙͒ͫͼ͙͙ͨͤ͜͡ ζ˥͙ͣͤ͊ͫͭ͊͜͟ ͭ͊ ͔͙ͣͭͦ͒͊͟ ͝͝ 
͍͙͊͒͊ͤͤ͟͡ΎηύΦ ˿ͯ;͊ͫͤ͜ ͔ͭͻ͎ͤͦͦ͜͡͝ ͺ͍ͦͪͣͯ͊ͤͤΎ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͺ͊ͻ͍͜ͼΎ ͺ͙͘͜;͎ͤͦͦ 
͍͙ͻ͍ͦ͊ͤͤΎΣ ͫͨͦͪͭͯ ͭ͊ ͍ͦͫͤͦ ͍͒ͦͪͦ͘ΩΎΣ нΣ 18-23 (Balashov, D. I. (2012). Analysis of 
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SUMMARY 
Hvozdetska Svitlana, Prokopova Liudmyla, Balashov Dmytro, Dubynska Oksana. 

Formation of learning-cognitive activity of students of physical training universities at the 

ŎƭŀǎǎŜǎ ƻŦ ǘƘŜ ŎƻǳǊǎŜ άDȅƳƴŀǎǘƛŎǎ ŀƴŘ ƳŜǘƘƻŘǎ ƻŦ ƛǘǎ ǘŜŀŎƘƛƴƎέΦ 

The main problem in solving the tasks of improving the effectiveness of learning and 
the quality of training of future specialists is the problem of formation of learning-cognitive 
activity of students with the emphasis on development of cognitive activity, interest, 
independence. The article reveals the peculiarities of formation of learning-cognitive activity 
of students at practical classes in gymnastics. 

The aim of the research is to investigate the peculiarities of formation of learning-
cognitive activity of students of physical education universities at the classes of the course 
άDȅƳƴŀǎǘƛŎǎ ŀƴŘ aŜǘƘƻŘǎ ƻŦ ƛǘǎ ¢ŜŀŎƘƛƴƎέΦ 

In order to achieve the above mentioned goal the following methods of research have 
been used: theoretical analysis and generalization of scientific and methodological literature 
on the subject of research, analysis of practical work of teachers. 

Based on the analysis of literary sources and practical work of teachers, we have 
identified methods of teaching and organization of the educational process for the formation 
of learning-cognitive activity of students in practical exercises in gymnastics. Particular 
attention is paid to interactive methods, teaching aids and didactic materials for independent 
creative work. 

Thus, the quality of training of future specialists lies in interaction with the level of 
ǎǘǳŘŜƴǘǎΩ ƭŜŀǊƴƛƴƎ-cognitive activity formation, which acts as a process and result of 
mastering knowledge and skills necessary for professional activity. The problem encourages 
teachers to organize training process at gymnastics classes in such a way that, first of all, 
ǘƘŜȅ ŀŎƘƛŜǾŜ ǇƻǎƛǘƛǾŜ ƳƻǘƛǾŀǘƛƻƴ ǘƻ ǎǘǳŘȅ ǘƘŜ ǎǳōƧŜŎǘΣ ǘƻ ŦƻǊƳ ǎǘǳŘŜƴǘǎΩ ŀōƛƭƛǘȅ ǘƻ ŀŎǉǳƛǊŜ 
knowledge independently. 

Further research involves development and experimental substantiation of the 
methodology of formation of learning-cognitive activity in students at practical classes in 
gymnastics. 

Key words: formation, learning-cognitive activity, students, gymnastics, teaching 
methods, methods of organization, interactive methods, tools, independent work. 
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˾͎ͦ͘͡Ύ͒͊ΊͭΈͫΎ ͔ͨͪͦ͋ͣ͊͡ ͍͙ͪͦͭͯ͘͟ ͍ͭͦͪ;͎ͦͦ ͔ͨͦͭͤͼ͊ͯ͜͡ ͚ͣ͊͋ͯͭͤΈ͎ͦͦ 

͔͔͔ͣͤ͒͗ͪ͊ ͔ͦͤͦͣ͟͜;ͤͦ͝ ͫͺ͔͙ͪ ͯ ͨͪͦͼ͔ͫ͜ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟Φ ˢͤ͊ͯ͘͜͡ΌͭΈͫΎ 
͔͙ͨͪͦ͋ͣ͡ ͼΈ͎ͦͦ ͨͪͦͼ͔ͫͯΣ ΅ͦ ͤͦͫΎͭΈ Ύ͟ ͦ͋ΩΊ͙͍͙͚ͭͤ͟Σ ͭ͊͟ ͜ ͫͯ͋ΩΊ͙͍͙͚ͭͤ͟ ͻ͔͊ͪ͊ͭͪ͟Φ 
ˢ͍ͭͦͪ ͙ͪͦ͋ͭΈ ͍͙͍ͫͤͦͦ͟Σ ΅ͦ ͍͙ͪͦͭͦ͘͟ ͍ͭͦͪ;͎ͦͦ ͔ͨͦͭͤͼ͊ͯ͜͡ ͚ͣ͊͋ͯͭͤΈ͎ͦͦ 
͔͔͔ͣͤ͒͗ͪ͊ ͔ͦͤͦͣ͟͜;ͤͦ͝ ͎͊ͯ͘͜͡ ͍͙͔ͨͦͤͤ ͍͙͙ͫͭͯͨ͊ͭ ͦ͒ͤ͜ΊΌ ͘͜ ͔͎ͫͭͪ͊ͭ͜;͙ͤͻ ͚ͤ͜͜͡ 
͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯ ͯ ͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Σ ͍͔͒ͦ͋ͪ͊͗ͤͤ͜Ύͣ ͎͙ͯͣ͊ͤͫͭ͜;͎ͤͦͦ ͨ͒͜ͻͦ͒ͯ ͒ͦ 
ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͭ͊ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ Ύ͟ ͙ͫ͊͒ͤ͊͟͟͡ ͙͗ͭͭΊ͍͎ͦͦ ΄͡Ύͻͯ 
͡Ό͙͙͒ͤΦ ˽͔ͪͦͭ ͎͊͊͘͡Έͤ͊ ͔͒͜Ύ ͍͙ͪͦͭͯ͘͟ ͍͙ͨͦͤͤ͊ ͙͎͍͙ͦͪͯ͊ͭͫ͟Ύ ͍ ͔͔͔͚͋ͨͦͫͪ͒ͤ͘͜ 
͔͎͎ͨ͒͊ͦ͜;͚ͤ͜ ͍͊͘Ίͣͦ͒͜͝Σ Ύ͊͟ ͔ͤ ͔ͣͦ͗ ͎͍͍͙ͨͦͫͯͦͯ͊ͭͫ͡Ύ ͍͙͟͡Ό;ͤͦ ͔͔͔͙͙ͯͫͪ͒ͤͤͣ 
ͦͪ͜Ί͙͙ͤͭͪ͊ͣ ͚ ͔ͨͦͭͪ͋ͯΊ ͙ͪͦͪͦ͋͘͟ ͔͙ͣͭͦ͒;͙ͤͻ ͊ͫ͊͒͘ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͙ͦͫͦ͋ͫͭͫͤͦ͜ 
ͦͪ͘͜Ί͍͎ͤͭͦ͊ͤͦͦ ͍͙ͪͦͭͯ͘͟ ͍ͭͦͪ;͎ͦͦ ͔ͨͦͭͤͼ͊ͯ͜͡ ͔ͫͭͯ͒ͤͭ͊ ͔ͦͤͦͣ͟͜;͎ͤͦͦ ˭ˤ˻ ͘ 
ͯͪ͊ͻ͍ͯ͊ͤͤΎͣ ͍͙͙͍͟͟͜͡ ͫͯ;͊ͫͤͦͫͭ͜ ͭ͊ ͔͚ͪ͊͜͡ ͍ͭ͜;͙ͤ͘Ύ͎ͤͦͦ ͔͔͔ͣͤ͒͗ͣͤͭͯΦ 

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ͔͔͔ͣͤ͒͗ͪΣ ͍͙΅͊ ΄ͦ͊͟͡Σ ͨͪͦͺ͔͚ͫͤ͊͜ ͎͍ͨ͒ͦͭͦ͊͜͟Σ ͔ͦͤͦͣ͟͜;ͤ͊ 
ͫͺ͔ͪ͊Σ ͍ͭͦͪ;͙͚ ͔ͨͦͭͤͼ͊͜͡Σ ͍͙ͪͦͭͦ͘͟Σ ͍͙ͫ͊ͣͦͪͦͭͦ͘͟. 

 

˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡Φ ˭ͤ͊;͔ͤͤΎ ͔͔͔ͣͤ͒͗ͣͤͭͯ Ύ͟ ͙ͤ͊ͯ͟ ͨͪͦ 

͍ͯͨͪ͊ͤͤ͜͡Ύ ͍ ͫͯ;͊ͫͤͦͣͯ ͍ͫͭ͜͜ ͔͙͍ͤͣͦ͗ͦ͡ ͔͔ͨͪͦͼ͙͙ͤͭ͜ ͔͔ͤ͊ͫ͊ͣͨͪ͒ ͭͦͣͯΣ ΅ͦ 

΄͡Ύͻ ͫͨͪͦ͋ ͜ ͙ͨͦͣͦ͟͡Σ ͙͍͎ͤͭͯͭͤͦͦ͜͝ ͨͦ΄ͯͯ͟ ͪ͜΄͔ͤͤΎ ͔͙͚ͤͨͪͤΎ͙͚ͭͤ ͒͡Ύ 

ͫͯ;͎͊ͫͤͦͦ ͙ͪͭͣͯ ͙͗ͭͭΎ ͜ ͙͍͙ͨͪͦ͒ͭ͘Έ ͒ͦ ;͊ͫͦͣ ͔͍͙ͤͦͪͦͭͤ͘ͻ ͨͦͻ͙͋ͦ͟ ͯ 

͚͔͒ͫͤͤͤ͘͜͜ ͔͎ͫͭͪ͊ͭ͜;͙ͤͻ ͍ͤ͊ͣͪ͜͜ ͔͍ͪͦ͊ͤͦ͟͝ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝Σ ͤ͊͘;͙ͤͻ ͍ͭͪ͊ͭ ͯ ;͍͙͊ͫͦͻΣ 

͔ͣ͊ͭͪ͊͜͡Έ͙ͤͻΣ ͡Ό͒ͫΈ͙͟ͻ ͔ͪͫͯͪͫ͊ͻ ͭͦ΅ͦΦ ˢ͔͡ ͙ͨͪ ͼΈͦͣͯ ͍ͯͨͪ͊ͤͤ͜͡ΎΣ ͨͦ-͔ͨͪ΄͔Σ 

͍͙͊͗͒͘ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͍ ͍ͯͣͦ͊ͻΣ ΅ͦ ͔ͤ͒͜ ͚ ͙ͤͦ͜͟͡ ͔ͤ ͍ͨͦͤͫͭ͜Ό ͔ͤ ͍ͨͦͭͦͪΌΌͭΈͫΎ 

͍ ͯͫΈͦͣͯ ͪͤͦͣ͊ͤͭͭ͘͜͜͜ ͍͙ͦͫͤͦͤͻ ͜ ͫͯͨͯͭͤ͜ͻ ͍͙ͦ͋ͫͭ͊ͤΣ ͊Σ ͨͦ-͎͔͒ͪͯΣ ͍ͦͤͦ 

͍ͨͪͦ͒ͦ͗ͯΊ ͙͊͘͡΄͙͊ͭͫΎ ͺͯͤ͟ͼ͜ΊΌ ͡Ό͙͙͒ͤ ς ͫͯ͋ΩΊͭ͊͟Σ Ύ͙͚͟ ͯ ͦ͗ͤͦͣͯ͟ ͍͙ͨ͊͒ͯ͟ 

͔ͤ ͙͡΄͔ ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΊͭΈͫΎ ͫͯͯͨͤͫͭ͟͜Ό ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͻ ͙ͪͫΣ ͔͊͡ ͚ ͤ͊ ͝ͻ͚ͤ͜ 

͍ͦͫͤͦ͜ ͚͒ͫͤ͘͜ΌΊ ͔͎ͤͭͪ͊͜ͼ͜Ό ͍ͦͤ͘͜΄ͤ͜ͻ ;͙͙͍ͤͤ͟͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ͯͨͪ͊ͤͤ͜͡ΎΣ ͙ͭ͊͟ͻΣ 

Ύ͟ ͚͎ͦͦ ͍͒ͦͣͤͯ͊͜͡Έͤ͜ ͼ͜͜͡Σ ͙͚ͨͪͤΎͭͤ͜ ;͙ ͔͙͚ͤͨͪͤΎͭͤ͜ ͙͊ͫͦ͋͘Σ ͙͔ͪͭͪ͟͜͝ ͭ͊ 

ͺ͙ͦͪͣ ͊ͤ͊ͯ͘͜͡ ͚ ͦͼͤ͜Ό͍͊ͤͤΎΣ ͔͔ͤͭͪͨͪͭ͊͜ͼ͜Ύ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͭ͊ ͔͍ͨͪͦͭͯ͊ͤͤ͟Ύ 

ͨͦ͒͊͡Έ΄͙ͻ ΄͡Ύͻ͍͜ ͍͙ͪͦͭͯ͘͟ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ ͼͦͣͯ͜͡Σ ͝͝ ͙ͫͭͪͯͭͯͪͤ͟ͻ ͍ͨ͒ͪͦ͒͘͜͜͜͡Σ 

͙ͨ͒ͭͪͣ͊͜͟ ͨͪͦͺ͔͚͎ͫͤͦͦ͜ ͍͔ͫͭ͊ͤͦͤͤ͡Ύ ;͙ ͊ͪ͟ΩΊ͎ͪͤͦͦ ͪͦͫͭ͊ͤͤ͘Ύ ͔͎͙ͨ͒͜͡͡ͻ 

ͭͦ΅ͦΦ ˱ Ύ͟΅ͦ ͎͊͊͘͡Έͤ͊ ͔ͭͦͪ͜Ύ ͍͙ͤ͊͘;͊Ί ͔͎ͫͭͪ͊ͭ͜;ͤ͜ ͔͙͊ͫͨͭ͟ ͯͫͨ͜΄͎ͤͦͦ 
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͍ͯͨͪ͊ͤͤ͜͡ΎΣ ͭͦ ͤ͊ ͙ͨͪ͊ͭ͟ͼ͜ ͍͒͜ ͔͔͔ͣͤ͒͗ͪ͊ ͍͙͎ͣ͊͊ΊͭΈͫΎΣ ͦͪͣ͟͜ ͯͫΈ͎ͦͦΣ 

͍͙͍͍͋ͯ͒ͦͯ͊ͤͤΎ ͔͍͊͒͊ͭͤͦ͟͝ ͣ͝ ͙͙ͭ͊ͭ͟͟Σ ͒͊ͭͤͦ͘͝ ͍ͪ͊ͻ͍͙ͯ͊ͭ ͜ ͍͒͊ͦ͡ ͍͙͙͙ͦͪͫͭ͊ͭ͟ 

͋͜͡Έ΄ ;͙ ͔ͣͤ΄ ͔ͫͨͼ͙ͺ͜;ͤ͜Σ ͔͊͡ ͍͙͊͗͒͘ ͍ͫͦΊͪ͒ͤ͜͜ ͚ ͙͍ͣͤ͜͜͡ ͍͙͙ͦ͋ͫͭ͊ͤ ͨ͒͜ ;͊ͫ 

͍͙ͪ͜΄͔ͤͤΎ ͟͡Ό;͍͙ͦͻ ͍͊͒͊ͤ͘Έ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝Φ 

͙́͊ͣ͟ ;͙ͤͦͣΣ ͫͯ;͙͚͊ͫͤ ͔͔͔ͣͤ͒͗ͪ ς ͼ͔ ͺ͊ͻ͍͔͜ͼΈΣ ͙͚ͫͨͪͦͣͦ͗ͤ 

͍ͯͫͭ͊ͤͦ͡Ό͍͙͊ͭ ͙ͦͨͭͣ͊͡Έ͙͚ͤ ͋͊͊ͤͫ͡ ͣ͗͜ ͙͙ͫͭ͊ͤ͒͊ͪͭͤͣ ͜ ͔͙͙ͤͫͭ͊ͤ͒͊ͪͭͤͣ 

ͨ͒͜ͻ͙ͦ͒͊ͣ ͒ͦ ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͔ͨͪͦ͋ͣ͡Σ ͙͚͒͊ͭͤ͘ ͔ͤ ͙͡΄͔ ͙͊ͫ͟͡ͺ͍͙ͯ͊ͭ͜͟ ͦͫͭ͊ͤͤ͜ 

ͤ͊ ͍͙ͤ͊ͯͦ͟ͻ ͊ͫ͊͒͊͘ͻΣ ͊ ͚ ͋͊;͙͙ͭ ͝ͻͤΌ ͯͤ͊͜͟͡Έͤͫͭ͜ΈΣ ͍ͯͫ͒ͦͣ͜͡Ό͍͙͊ͭ ͝͝ ͔͔͒͗ͪ͊͡ ͜ 

͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄ͦ͝ ͙͍ͦͤͫͭͪͯͭͤͦ͟͟͝ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͜͝Φ ˽͙ͪ ͼΈͦͣͯ 

ͤ͊ͨͪ͊ͼΌ͍͊ͤͤΎ ͍͍͎͒ͨͦ͒ͤͦͦ͜͜ ͍͒ͦͫ͒ͯ͜Σ ͍͊ͫͦ͘ΊͤͤΎ ͚͎ͦͦ ͎͙͍͙ͦͤͭͤ͟͜ͻ ͭ͊ 

ͨͪͦͼ͔ͫͯ͊͡Έ͙ͤͻ ͊ͫ͊͒͘Σ ΅ͦ ͍͙ͫͭ͊ͤͦͭΈ ͍ͦͫͤͦͯ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͍͙ͦͫͭ͜ ͚ͣ͊͋ͯͭͤΈ͎ͦͦ 

͔͔͔ͣͤ͒͗ͪ͊Σ ͣ͊Ί ͨͦΊ͍͙͒ͤͯ͊ͭͫΎ ͘ ͙͙ͦͫͦ͋ͫͭͫͤͣ͜ ͍͙ͪͦͭͦͣ͘͟Σ ͜ ͔͔ͤ͊ͫ͊ͣͨͪ͒ ς ͯ 

ͨͦ͜͡ ͍ͭͦͪ;͎ͦͦ ͍͙ͫ͊ͣͦΎ͍ͯ ͭ͊ ͙͍ͦͤͫͭͪͯͭͤͦ͟͟͝ ͍͊͘Ίͣͦ͒͜͝ ͘ ͤ͜΄͙͙ͣ ͫͯ͋ΩΊ͙ͭ͊ͣ͟ 

͒͜Ύ͡Έͤͦͫͭ͜Φ 

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˿͍͔ͭ͊ͤͦͤͤ͡Ύ ͚ͣ͊͋ͯͭͤΈ͎ͦͦ 

͔͔͔ͣͤ͒͗ͪ͊ Ύ͟ ͔͙͍ͪ͊ͭͤͦ͟͝ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ͍͙ͪͦͭͦ͘͟ ͚͎ͦͦ ͍ͭͦͪ;͎ͦͦ ͔ͨͦͭͤͼ͊ͯ͜͡ ς 

͔ͨͪͦ͋ͣ͊͡ ͎͍͔͍͋͊͊ͭͦͪͤ͊͜Σ ͭ͊͊͟Σ ΅ͦ ͭͦͪ͊͟ΊͭΈͫΎ ͍ͦ͒ͤͦ;͊ͫ ͟͜͡Έͦ͟ͻ 

͙͒ͦͫ͒ͤ͜͡ͼΈ͙͟ͻ ͫͺ͔ͪΦ ˥͍ͦͭͦͤͫͭ͜Έ ͒ͦ ͍ͭͦͪ;͎ͦͦ ͍͙ͪ͜΄͔ͤͤΎ ͍ͯͨͪ͊ͤͫ͜͡Έ͙͟ͻ 

͔ͨͪͦ͋ͣ͡ Ύ͟ ͦ͒ͤ͊ ͘ ͍͙ͨͪͦ͒ͤ͜ͻ Ύ͔͚ͦͫͭ͟ ͯͫͨ͜΄͎ͤͦͦ ͍ͯͨͪ͊ͤ͜͡ͼΎ ͎ͪͦ͘͡Ύ͒͊ΊͭΈͫΎ 

͍ ͨͪ͊ͼΎͻ ͫͯ;͙͊ͫͤͻ ͔͔͙͍ͭͦͪͭ͟͜ ͔͔͔ͣͤ͒͗ͣͤͭͯ ͍ ͙ͪͤͦͣ͊ͤͭͤ͘͜͜ͻ ͎͊ͯ͘͡ΎͻΦ ˽͙ͪ 

ͼΈͦͣͯ ͊͟ͼ͔ͤͭͯΌͭΈͫΎ ͔͙͊ͫͨͭ͟ Ύ͟ ͍͔͊ͫͤ͡ ͔ͺ͔͙͍ͭͤͦ͟͝ ͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜ 

ͤ͊ ͊ͫ͊͒͊͘ͻ ͍ͭͦͪ;͎ͦͦ ͨ͒͜ͻͦ͒ͯ ͒ͦ ͔ͤ͝ όˤΦ ʕ ͦΎͤ͟͜Σ ˨͗Φ ˥͜͡ͺͦͪ͒Σ ˱Φ ˥ ͍ͤͫͪͦͫ͜͜Έ͊͟Σ 

˥Φ ̐ ͡Έ͙͍ͤͦ͊͟Σ ˱Φ ˱ ͍͍͊ͤͦ͊Σ ˩Φ ͔́ͦͪͪͤͫύΣ ͭ͊͟ ͜ ͊ͪ͟ΩΊ͎ͪͤͦͦ ͪͦͫͭ͊ͤͤ͘Ύ ͭ͊ 

ͨͪͦͺ͔͚ͫͤͦ͜͝ ͔ͫ͊ͣͦͪ͊͊͘͜͡ͼ͜͝ ό˱Φ ˬ ͊ͤͫ͜͡Έ͊͟Σ ˤΦ ˭ ͙͊ͤ͘͟͜Σ ˸Φ ˨ ͔͒ͤͦ͜͟Σ ˥Φ ˴ ͦͭΣ 

˻Φ ˽ ͪͦ͒ͯͫ͜Σ ˶Φ ˿ ͋͟͜͜ͼΈ͊͟ύΦ ̂ ͨͪ͊ͼΎͻ ͙ͨͫͻ͎ͦͦ͜͡;͎ͤͦͦ ͣͫͭͯ͘͜ όˤΦ x ͔͊͗ͤΌ͟Σ 

˻Φ x ͊ͤ͒ͯͪ͊͟Σ ˩Φ ͒  ͔x ͦͤͦΣ ˿Φ x ͦ;͍͊ͪͦ͊Σ ˿Φ ˸ ͙͔͊ͫͣͤͦ͟͟Σ ˤΦ ˸ ͦ͡Ύͦ͟ύ ͚͔͒ͭΈͫΎΣ 

͔͔ͤ͊ͫ͊ͣͨͪ͒Σ ͨͪͦ ͙ͦͫͦ͋ͫͭͫͤ͜͜ ͙͊ͫ͊͒͘ ͍ͭͦͪ;ͦͫͭ͜ ͍ͯͨͪ͊ͤ͜͡ͼΎΦ ̋ͦ ͗ ͒ͦ 

͍͙͍;͔ͤͤΎ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔͍͊ͫͨͭ͟͜ ͍͙ͪͦͭͯ͘͟ ͚͎ͦͦ ͍ͭͦͪ;͎ͦͦ ͔ͨͦͭͤͼ͊ͯ͜͡Σ ͭͦ ͼΎ 

͔ͨͪͦ͋ͣ͊͡ ͙͊͘͡΄͊ΊͭΈͫΎ ͭ͊ͦ͟ΌΣ ΅ͦ ͔ͨͦͭͪ͋ͯΊ ͔͒ͭ͊͊͘͜͡ͼ͜͝ ͚ ͎͙͔ͨͦ͋ͤͤ͡͡Ύ ͍ 

͔͊͗ͤͦͫͭ͘͜͡ Ύ͟ ͍͒͜ ͫͺ͔͙ͪ ͒͜Ύ͡Έͤͦͫͭ͜ ͔͔͔ͣͤ͒͗ͪ͊Σ ͭ͊͟ ͜ ͘ ͯͪ͊ͻ͍ͯ͊ͤͤΎͣ ͙ͭͻ 

ͣͤ͘͜Σ ΅ͦ ͚ͨͦͫͭͤͦ͜ ͍͍͒͋ͯ͊͜ΌͭΈͫΎ ͍ ͔͔͍͙ͫͪ͒ͦ΅͜ ͼ͜Ί͝ ͒͜Ύ͡Έͤͦͫͭ͜ Ύ͟ ͤ͊ ͣͪͦ͜͟-, 

ͭ͊͟ ͜ ͤ͊ ͔ͣͦ͘- ͭ͊ ͍ͣ͊ͪͦͪͤ͟͜ΎͻΦ ˽͙ͪ ͼΈͦͣͯ ͔ͭͻ͎ͤͦͦ͜͡;ͤ͊ ͔͔ͦͣͨͭͤͭͤͫͭ͟͜Έ ͣ͊Ί 

ͨͦΊ͍͙͒ͤͯ͊ͭͫΎ ͘͜ ͒͊ͭͤͫͭ͘͜Ό ͙͚͙ͨͪͣ͊ͭ ͭ͊͟͜ ͍ͯͨͪ͊ͤͫ͜͡Έ͟͜ ͪ͜΄͔ͤͤΎΣ ΅ͦ 

͍͒ͦ͋ͪ͊͗͊͜ΌͭΈ ͔͙͒ͣͦͪ͊ͭ͟;ͤ͜Σ ͎͙ͯͣ͊ͤͫͭ͜;ͤ͜ ͔͔ͭͤ͒ͤͼ͜͝ ͍͙ͪͦͭͯ͘͟ ͫͯͫͨ͜͡Έ͍ͫͭ͊ 

Ύ͟ ͍͙ͤ͊͒͘;͚͊ͤͦ ͊ͭͯ͊͟͡Έͤ͜ ͒͡Ύ ͫͯ;͊ͫͤͦ͝ ͙̂ͪ͊ͤ͟͝ ͜ ͍ͫͭͯ͜ ͍ ͼͦͣͯ͜͡Φ 

˹͔͍͊͗͊͘Ό;͙ ͤ͊ ͪͦͫͭ͊ͤͤ͘Ύ ͔͔ͤͭͪͫͯ͜ ͙͍͒ͦͫ͒ͤ͜͟͜͡ ͒ͦ ͔͙ͨͪͦ͋ͣ͡ 

ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͔͔͔ͣͤ͒͗ͪ͊ ͍ ͼͦͣͯ͜͡ ͭ͊ ͎͍͙ͨ͒ͦͭͦ͜͟ ͚͎ͦͦ ͒ͦ ͍ͭͦͪ;ͦ͝ 

͒͜Ύ͡Έͤͦͫͭ͜ ͔ͦͪͣ͊͘͟Σ ͤ͊ ͤ͊΄ ͎ͨͦ͡Ύ͒Σ ͎͙͔͎ͨͦ͋ͤͦͦ͡͡ ͍͙͍;͔ͤͤΎ ͔ͨͦͭͪ͋ͯΌͭΈ 
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͙͍ͦͫͦ͋ͦͫͭ͜͡ ͍͙ͪͦͭͯ͘͟ ͍ͭͦͪ;͎ͦͦ ͔ͨͦͭͤͼ͊ͯ͜͡ ͚ͣ͊͋ͯͭͤΈ͎ͦͦ ͔͔͔ͣͤ͒͗ͪ͊ 

͔ͦͤͦͣ͟͜;ͤͦ͝ ͎͊ͯ͘͜͡ Ύ͟ ͙ͨͫͻ͎ͦͦ͜͡;ͤͦ ͚ ͔͙ͭ;ͤͦ ͔͎ͨͪͦ͋ͣͤͦͦ͡ ͨͦ͡Ύ 

͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜Φ ́ͦͣͯ ͔ͣͭͦΌ ͤ͊΄ͦ͝ ͫͭ͊ͭͭ͜ Ί ͊ͤ͊͘͜͡ ͍͙ͦͫͤͦͤͻ 

͙ͨͫͻ͎ͦͦͦ͡-͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͔ͨͪͦ͋ͣ͡ ͍͙ͪͦͭͯ͘͟ ͍ͭͦͪ;͎ͦͦ ͔ͨͦͭͤͼ͊ͯ͜͡ 

͚ͣ͊͋ͯͭͤΈ͎ͦͦ ͔͔͔ͣͤ͒͗ͪ͊ ͭ͊ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͊͟͟ ͍͊ͫͦ͋͘͜ ͝ͻͤΈ͎ͦͦ ͍͙ͪ͜΄͔ͤͤΎ ͍ 

͔ͦͤͭͫͭ͟͟͜ ͍ͦͫͭͤ͜Έ͎ͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ ͫͯ;͎͊ͫͤͦͦ ͔ͦͤͦͣ͟͜;͎ͤͦͦ ˭ˤ˻Φ  

˨͡Ύ ͍͙ͪ͜΄͔ͤͤΎ ͍͔͙ͨͦͫͭ͊ͤ͡ͻ ͍͊͒͊ͤ͘Έ ͙ͤ͊ͣ ͍͊ͫͭͦͫͦ͊ͤ͘͜ Ύ͟ ͔͔͙ͭͦͪͭ;ͤ͜Σ 

ͭ͊͟ ͜ ͔͙ͣͨͪ͜;ͤ͜ ͙͒ͦͫ͒ͤ͜͡ͼΈ͟͜ ͔͙ͣͭͦ͒Σ ΅ͦ ͍͟͡Ό;͙͊͡ ͤ͜ͺͦͪͣ͊ͼ͚͙͚ͤ͜ ͨͦ΄ͯ͟ 

͎͊͊͘͡Έ͔͔͙ͤͦͭͦͪͭ;͎ͤͦͦ ͭ͊ ͔͙ͣͭͦ͒;͎ͤͦͦ ͫͨͪΎ͍ͣͯ͊ͤͤΎΣ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎ ͭ͊ 

͊ͤ͊͘͜͡ ͙ͦͨͪ͡Ό͔͙͒ͤͤͻ ͙͒ͦͫ͒ͤ͜͡ͼΈ͙͟ͻ ͙͒͊ͤͻΣ ͔͔͔ͫͨͦͫͭͪ͗ͤͤΎ ͊͘ ͨͪͦͼ͔ͫͦͣ 

͎͍͙ͨ͒ͦͭͦ͜͟ ͔͔͔ͣͤ͒͗ͪ͊ ͍ ͔ͦͤͦͣ͟͜;͙ͤͻ ˭ˤ˻Σ ͔͍͊ͤͭͯ͊ͤͤ͟Ύ ͔͍ͫͭͯ͒ͤͭ͜ ͭ͊ 

͍͙͊͒͊͟͡;͍͜Σ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤ͜ ͭ͊ ͎͍ͪͯͨͦ͜ ͍͔͙ͫͨ͋ͫ͒͜͜Σ ͍ͨͦͫͭ͊ͤͦͯ͟ 

͍ͦͤͫͭ͊ͭͯ͊͟͡Έ͎ͤͦͦ ͭ͊ ͺ͍ͦͪͣͯ͊͡Έ͎ͤͦͦ ͔͔͙͔͍ͫͨͪͣͤͭ͟͜ ͘ ͔͙ͤ͊͗ͤͣ͡ 

ͦͨͪ͊ͼΌ͍͊ͤͤΎͣ ͙͙ͦͭͪͣ͊ͤͻ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜Φ ͔̂ͫ ͼ͔ ͍͙͒ͦͦͦ͘͡͡ ͙͙ͪͦ͋ͭ͘ ͙ͤͯ͘͟ 

͍͙͍͍ͫͤͦ͟͜Σ ͤ͊͘;ͯ΅͙ͻ ͒͡Ύ ͯͫͨ͜΄͎ͤͦͦ ͍͙ͪͦͭͯ͘͟ ͍ͭͦͪ;͎ͦͦ ͔ͨͦͭͤͼ͊ͯ͜͡ 

͚ͣ͊͋ͯͭͤΈ͎ͦͦ ͔͔͔ͣͤ͒͗ͪ͊ ͍ ͔ͦͤͦͣ͟͜;ͤͦͣͯ ˭ˤ˻Φ 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˿ͯ;͙͚͊ͫͤ ͊͊͒͘͟͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ς ͼ͔ 

͎͋͊͊ͭͦͺͯͤ͟ͼͦͤ͊͜͡Έͤ͊ ͍ͯͫͭ͊ͤͦ͊Σ ΅ͦ ͔ͪ͊ͯ͘͜͡Ί ͦ͒ͤͦ;͊ͫͤͦ ͤ͊͘;ͤͯ ͟͜͡Έͫͭ͟͜Έ 

ͫͯͫͨ͜͡Έ͙ͤͻ ͙͍͊ͨͭ͘͜Φ ˹͚͊͋͜͡Έ΄ ͦ;͔͍͙͒ͤ͜ ͘ ͙ͤͻ ͫͭͦͫͯΌͭΈͫΎΣ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ˭͊ͦͤͯ͟ 

ζ˽ͪͦ ͍͙΅ͯ ͍ͦͫͭͯ͜η όнлмпύ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͙͍ͫͦͦ͊͟͟͜͡ͺ͍͙ͦ͊ͤ͜͟ͻ ͺ͊ͻ͍͜ͼ͍͜Σ 

ζ͒ͦ͋ͯͭͭ͘Ύ ͙ͦͫͦ͋͊ͣ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͍͍͎͒ͨͦ͒ͤͦͦ͜͜ ͔ͫͭͯͨͤΎ ͊͘ ͙͙ͦ͋ͪ͊ͤͣ ͙͙ͤͣ 

͔ͫͨͼ͊͜͡ΈͤͦͫͭΎ͙ͣηΣ ͔ͨͪͦͭ ͔͍ͪ͊ͦ͊ͤ͘͜͜͡ ˭ˤ˻ ͍͊͒͊ͤͤ͘Ύ Ί ͤ͊͘;ͤͦ ΄͙ͪ΄͙͙ͣ ͚ 

ͨͦͫͭ͊ΌͭΈ Ύ͟ ͤ͊ ͍ͪͤ͜͜ ͔͍͙͒ͪ͗͊Σ ͯ ͔ͦͤͭͫͭ͟͟͜ ͔͙ͨͪͦ͋ͣ͡ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͝͝ 

ͫͯͫͨ͜͡Έ͎ͤͦͦ ͭ͊ ͔ͦͤͦͣ͟͜;͎ͤͦͦ ͍͙ͪͦͭͯ͘͟ ;͔͔ͪ͘ ͺ͍ͦͪͣͯ͊ͤͤΎ ͡Ό͒ͫΈ͎ͦͦ͟ ͊ͨͭ͊ͯ͟͜͡ ͜ 

͔͔͔͋ͪ͗ͤͤ͘Ύ ͭ͊ ͙͔ͨͪͣͤͦ͗ͤͤΎ ͣͦͪ͊͡Έ͙ͤͻΣ ͯ͟͡Έ͙ͭͯͪͤͻΣ ͍͙ͤ͊ͯͦ͟ͻ ͼ͔͚ͤͤͦͫͭ͜ ͜ 

͒ͦͫΎ͎͔ͤͤΈ ͫͯͫͨ͜͡Έ͍ͫͭ͊Σ ͭ͊͟ ͜ ͤ͊ ͍ͪͤ͜͜ ͔ͦͪͣͦ͟͝ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ͔͔ͨͪ͒͋͊;͊Ό;͙ 

ζͺ͍ͦͪͣͯ͊ͤͤΎ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ΄͡Ύͻͦͣ ͙ͨ͊ͭͪͦͭ͜;͎ͤͦͦΣ ͍͍͎ͨͪ͊ͦͦͦΣ ͔͎ͦͦ͟͜͡;͎ͤͦͦ 

͍͙ͻ͍ͦ͊ͤͤΎΣ ͍͔͔ͯͭͪ͒͗ͤͤΎ ͍ ͯ;͙͍͊ͫͤ͟͜ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯ ͣͦͪ͊͡Έ͙ͤͻ 

ͼ͔͚ͤͤͦͫͭ͜Σ ͫͦͼ͊͜͡Έͤͦ͝ ͙͍͊ͭͤͦͫͭ͟͜Σ ͎ͪͦͣ͊͒ΎͤͫΈͦ͟͝ ͙ͨͦ͘ͼ͜͝ ͭ͊ ͍͍͒ͨͦ͒͊͜͜͡Έͤͦͫͭ͜Σ 

͍͎͒ͦͪͦͦͦ͘ ͫͨͦͫͦ͋ͯ ͙͗ͭͭΎΣ ͯͣͤͤ͜Ύ ͍͜͡Έͤͦ ͙͙͙ͣͫͭ͡ ͭ͊ ͎͍͍͙ͫ͊ͣͦͦͪ͊ͤͦͯ͊ͭͫ͘͜Ύ ͍ 

ͫͯ;͙͊ͫͤͻ ͍ͯͣͦ͊ͻΤ ώΧϐ ͍͔ͫͭͦͪͤͤΎ ͔ͤͦ͋ͻ͙͒ͤ͜ͻ ͍ͯͣͦ ͒͡Ύ ͔ͪ͊͊͘͜͡ͼ͜͝ ͯ;͙͙͊ͫͤ͊ͣ͟ 

͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯ ͝ͻͤ͜ͻ ͔͚͒͋ͤͦͫͭ͘͜ ͜ ͍ͭ͊͊ͤͭ͜͡ηΦ 

˻͔ͭ͗Σ ˭͊ͦͤͦͣ͟ ͍ͯͫͭ͊ͤͦ͡ΌΊͭΈͫΎ ͍ͤ͊ͪ͊ͤͭͤͫͭ͜͜͜Έ ͎͙ͯͣ͊ͤͫͭ͜;͎ͤͦͦ 

ͻ͔͊ͪ͊ͭͪͯ͟ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯΣ ͚͎ͦͦ ͫͨͪΎ͍ͣͦ͊ͤͫͭ͜Έ ͤ͊ ͺ͍ͦͪͣͯ͊ͤͤΎ Ύ͔͚ͦͫͭ͟ 

͔ͫͭͯ͒ͤͭ͊Σ ͤ͊͘;ͯ΅͙ͻ Ύ͟ ͍ ͙ͦͫͦ͋ͫͭͫͤͦͣͯ͜Σ ͭ͊͟ ͜ ͍ ͫͯͫͨ͜͡Έͤͦͣͯ ͔ͫͤͫ͜Φ ˤͦ͒ͤͦ;͊ͫΣ 

ͭ͊͟͜ Ύͦͫͭ͟͜ ͭ͜ΊΌ ;͙ ͤ͜΄ͦΌ ͣͪͦ͜Ό ͍͙͊͗͒͘ ͔ͫͭͪ͊ͨͦ͟͡ΌΌͭΈͫΎ ͤ͊ ͨͪͦͺ͔͚ͫͤͯ͜ 

͒͜Ύ͡Έͤͫͭ͜Έ ͺ͊ͻ͍͜ͼΎΣ ͍͙͍͒͋͊͜Ό;͙ͫΈ Ύ͟ ͤ͊ ͝͝ ͔͔͔͋ͨͦͫͪ͒ͤ͘͜ͻ ͔ͪͯ͘͡Έͭ͊ͭ͊ͻΣ ͭ͊͟ ͜ 

ͤ͊ ͍͍͔ͨͪͦ͊͒͗ͤͤ͜ ͍ ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͫͨ͜͡Έͤͦͭ͊ͻΣ ͤ͊ ͍ͪͤ͜͜ ͍͙ͭͪͯ͒ͦͻ ͔͙͍͍ͦͭ͟͟͜͡Σ 
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͝ͻͤ͜ͻ ͔͙ͦͪͣ͟ͻ ͍ͨ͒ͪͦ͒͘͜͜͜͡Σ ͊ ;͊ͫͭͦ ͍ͤ͊ͭ͜Έ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜ ͯ ͼͦͣͯ͜͡ ͔͍͙ͨͤͻ ͔͚͒͜Σ 

ͺ͍ͦͪͣͯ͊ͤͤ͜ ͙ͭͪ͊͒ͼ͚͜Σ ͙͚ͨͪͤΎͭͭ͜ ͔͍͙ͨͤͻ ͨ͒͜ͻ͍ͦ͒͜ ͒ͦ ͍͙ͪ͜΄͔ͤͤΎ ͔ͨͪͦ͋ͣ͡ 

͍ͤͯͭͪ͜΄ͤΈͦ͝ ͭ͊ ͍ͦͤ͘͜΄ͤΈͦ͝ ͍͊͘Ίͣͦ͒͜͝ ͭͦ΅ͦΦ 

˻͙͍ͫͦ͋ͦ͡ ͼ͔ ͫͭͦͫͯΊͭΈͫΎ ͒͜Ύ͡Έͤͦͫͭ͜ ͔͔͔ͣͤ͒͗ͪ͊ ς ͨͪͦͺ͔͚͎ͫͤͦͦ͜ 

͍ͯͨͪ͊ͤ͜͡ͼΎΣ ͎͍͙ͦͦͤͣ͡ ͍͊͒͊ͤͤ͘Ύͣ Ύ͎ͦͦ͟ Ί ζ͙ͦͦͪ͒ͤ͊͟ͼ͜Ύ ͚ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ 

͒͜Ύ͡Έͤͦͫͭ͜ ͔͙͍͍ͦͭ͟͟͜͡ ͤ͊ ͍ͦͫͤͦ͜ ͍ͪ͊ͻ͍ͯ͊ͤͤΎ ͦ͋ΩΊ͙͍͙ͭͤ͟ͻ ͍͊ͦͤ͘͟͜ ͜ 

͔͚͊ͦͤͦͣͪͤͦͫͭ͘͟͜η ό˨͍͒ͦͫ͜͟Έ͊͟ ͭ͊ ˥ͦͪ͒͜Ίͤͦ͟Σ нллтΣ ͫΦ сύΦ ˸͔ͭͦΌ 

͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ ͨͪ͊ͼ͜ ͙ͭͪ͊͒ͼ͚ͤͦ͜ ͍͙ͫͭͯͨ͊Ί ζ͍͙ͤ͊͘;͔ͤͤΎ ͼ͔͚͜͡ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͭ͊ 

͍͔ͫͭͦͪͤͤΎ ͍ͯͣͦ ͒͡Ύ ͝ͻ ͒ͦͫΎ͎͔ͤͤͤΎΣ ͙ͦͦͪ͒ͤ͊͟ͼ͜Ύ ͫͨ͜͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ 

ͨͪ͊ͼ͍͙͍ͤ͜͟͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝η ό͚̉͊͊͟Σ нллтΣ ͫΦ нуύΦ ˾͊ͦͣ͘ ͘͜ ͙ͭͣΣ ͯ;͔ͤ͜ 

ͦ͟ ͤͫͭ͊ͭͯΌͭΈΣ ΅ͦ ͫͯ;͙͚͊ͫͤ ͔͔͔ͣͤ͒͗ͣͤͭ ζ͍͙͍ͭͪ͊ͭ ͙͙ͪͫΣ ΅ͦ ͙͋ͯ͡ ͍ͨͦΩΎ͊ͤ͘͜ ͘ 

͍ͦ͋ͦΩΎ͍ͦͦ͘͟Ό ͺͦͪͣ͊͊͘͜͡ͼ͜ΊΌ ͚ ͔͎͔ͪ͊ͣͤͭ͊͡ͼ͜ΊΌ ͨͪͦͼ͔ͫͯ ͍ͯͨͪ͊ͤͤ͜͡ΎΣ ͔ͨͪͦͭ 

͍ͤ͊͋ͯ ͙ͭ͊͟ͻ ͙ͪͫΣ ΅ͦ ͙ͨͪͭ͊ͣ͊ͤͤ͜ ͙͔ͣͫͭͼ͍ͭͯ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͙͙ͣ͊ͣ͡ 

ͫͦͼ͊͜͡Έ͙͙ͤͣ ͎͙ͪͯͨ͊ͣΣ ͙͍͙ͤ͒͒͊ͣ͊ͣ͜͜Σ ͍͙͙͍ͦͪͫͭͦͯ͟Ό;͙ ͙͙͍͙͚ͨͦͭͤ͘ ͍͙͍ͨ͡ 

͙ͪͤͦͣ͊ͤͭͤ͘͜͜ͻ ͫͯ;͙͊ͫͤͻ ;͙͙͍ͤͤ͟͜η ό˨͍͒ͦͫ͜͟Έ͊͟ ͭ͊ ˥ͦͪ͒͜Ίͤͦ͟Σ нллтΣ ͫΦ тύΦ 

͙́͊ͣ͟ ;͙ͤͦͣΣ ͨͪͦͼ͔ͫ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͔͒͒͊͜͡ ͋͜͡Έ΄͔ ͔͔ͨͪ͒͋͊;͊Ί ͙ͦͨͭͣ͊͡Έ͔ͤ 

ͨͦΊ͒ͤ͊ͤͤΎ ͦ͋ΩΊ͙͍͎ͭͤͦͦ͟ ͜ ͫͯ͋ΩΊ͙͍͎ͭͤͦͦ͟Σ ͎͊͊͘͡Έ͎ͤͦͦ ͭ͊ ͔ͦͤͪͭͤͦ͟͟-

͙͙͍͎ͫͭͯ͊ͭͤͦͦΣ ΅ͦ ͔ͤ ͔ͣͦ͗ ͔ͤ ͍͙͊ͭͯ͊ͯ͊ͭ͘͟͜͡ ͔͙ͨͪͦ͋ͣ͡ ͙͎ͣ͗ͦͫͦ͋ͫͭͫͤͦͦ͜͜ 

͍͊͘Ί͍͙͍ͣͦͨͯ͡Σ ͊ ͔ͦͭ͗ ς ͜ ͔͙ͨͪͦ͋ͣ͡ ͙͎ͦͫͦ͋ͫͭͫͤͦͦ͜ ;͙͙ͤͤ͊͟ ͍ ͒͜Ύ͡Έͤͦͫͭ͜ 

͎ͦͪ͊ͤ͊͘͜ͼ͜͝Σ ͝͝ ͍͙͍͙͊͗͡ͻ ͔ͦͤͦͣ͟͜;͙ͤͻ ͭ͊ ͫͦͼ͊͜͡Έ͙ͤͻ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͊͟͟ͻΦ 

˾͎ͦ͘͡Ύ͒͊Ό;͙ ͫͭ͊ͤ ͍ͭ͜;͙ͤ͘Ύ͎ͤͦͦ ͔͔͔ͣͤ͒͗ͣͤͭͯ Ύ͟ ζͫͨ͊͒ͦ͟ΊͣͼΎη 

ͪ͊͒ΎͤͫΈͦ͟͝ ͙͔͙ͫͫͭͣ ͍ͯͨͪ͊ͤͤ͜͡ΎΣ ͙͙͒ͦͫ͒ͤ͜͟͡ ͔͍ͤͦ͒ͤͦͪ͊ͦͦ͘ ͍͒ͤ͊͘͜;͙͊͡Σ ΅ͦ 

ζ͍͚ͨ͊ͤͦ͜͡ ͔ͦͤͦͣ͟͜ͼ͜ ͔ͤ ͍͒͊ͦͫ͡Ύ ͫͺ͍͙ͦͪͣͯ͊ͭ ͍ ͯͪ͊ͤͫ͟͝Έͦͣͯ͟ ͔͔͔ͣͤ͒͗ͣͤͭ͜ 

͙ͭͪ͊͒ͼ͜͝ ͭͦ;ͤͦͫͭ͜Σ ͨͯͤͭͯ͊͟͡Έͤͦͫͭ͜Σ ͒͊ͭͤͦͫͭ͘͜ ͒ͦ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͍ͫͦͣ͝ ;͊ͫͦͣ ͜ 

;͊ͫͦͣ ͔͎͙ͨ͒͜͡͡ͻΣ ͍͙͙ͫͭͦͪͭ ͔ͣͻ͙͊ͤͣ͘͜ ͙ͨͪͦͭ͒͜͝ ͫͯ͋ΩΊ͙͍͚ͭͤ͟͜ ͍͊ͪ͊͡Έͤͦͫͭ͜Σ 

͙ͫͭͻ͚ͤͦͫͭ͜͜Σ ͚ͦͣͨ͊ͤ͟͜΅͙ͤ͜ ͭͦ΅ͦη ό˶͔͔ͫ;ͦ͟Σ нллрύΦ ͙̅͊ͭ͟;ͤͦΣ ͯ ͫͺ͔ͪ͜ 

͔͔͔ͣͤ͒͗ͣͤͭͯ ͍͍ͨͪͦ͒ͦ͗ ͦͫͭ͊ͤͤ͜ͻ ͔͒ͫΎ͙ͭͭ͜͡Έ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͔ͤ ͙͡΄͔ 

͍͙ͪ͜΄͔ͤͤΎ ͔͔͔͋ͨͦͫͪ͒ͤ͘͜ͻ ͍͊͒͊ͤ͘Έ ͺͯͤ͟ͼ͍ͦͤͯ͊ͤͤ͜Ύ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝Σ ͊ ͋ͦͪͦͭΈ͋͊ ͘ 

͙͔͙͙ͪͯ͒ͣͤͭ͊ͪͤͣ ͯΎ͍͔ͤͤ͡Ύ͙ͣ ͨͪͦ ͨͪ͊ͼΌΣ ͝͝ ͍͙ͯͣͦ ͭ͊ ͼ͜͜͡ Ύ͟ ͍ 

ͦ͋ΩΊ͙͍ͭͤͦͣͯ͟Σ ͭ͊͟ ͜ ͍ ͫͯ͋ΩΊ͙͍ͭͤͦͣͯ͟ ͪͦͯͣͤͤ͘͜͜Φ ˱ ͪͦ͡Έ ͊͊͒ͯ͘͟͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͍ 

ͼΈͦͣͯ ͨͪͦͼ͔ͫ͜ ͨͦ͡Ύ͎͊Ί ͤ͊͘;ͤͦΌ ͣͪͦ͜Ό ͍ ͺ͍ͦͪͣͯ͊ͤͤ͜ ͍͙ͣͫͭͦ͘͜ͻΣ 

͙͍ͣͦͭ͊ͼ͚͙ͤ͜ͻ ͭ͊ ͨͪͦͼ͔ͫͯ͊͡Έ͙ͤͻ ͊ͫ͊͒͘ ͒͜Ύ͡Έͤͦͫͭ͜ ͔͔͔ͣͤ͒͗ͪ͊ Ύ͟ 

͙ͦͫͦ͋ͫͭͦͫͭ͜-͎ͦͪ͊ͤ͊ͭͦͪ͊͘͜ ͍ ͚ͤ͊΄͙ͪ΄ͦͣͯ ͪͦͯͣͤͤ͘͜͜ ͼΈ͎ͦͦ ͍ͫͦ͊͡Σ ΅ͦ 

͍͟͡Ό;͊Ί ͜ ͔ͦͤͦͣ͟͜;ͤ͜Σ ͜ ͫͦͼ͊͜͡Έͤ͜ ͔͙͊ͫͨͭ͟Σ ͔͔͊͋ͨ͘͘;͔ͤͤ͜ ͚͎ͦͦ ͒͊ͭͤͦͫͭ͘͜ 

͎͍͙͊ͪͣͦͤͯ͊ͭ͘͜ ͼ͜͜͡ ͙ͨ͒ͨͪ͜Ί͍ͣͫͭ͊ ͘ ͼ͜͡Ύ͙ͣ ͔͙͍ͦͭͯ͟͟͡ ͭ͊ ͔͙ͦͪͣ͟ͻ 

͙͔͚ͦͫͦ͋ͫͭͦͫͭ ͜ ͍͙ͻ͍͍͙ͦͯ͊ͭ ͦͫͭ͊ͤͤ͜ͻ Ύ͟ ͍͙ͫ͒ͦͣ͜ͻ ͭ͊ ͍͙͒ͦ͋ͪͦͫͦͫͤ͜ͻ 

ͨͪ͊ͼ͍͙͍ͤ͜͟͜Σ ΅ͦ Ί ͔ͤ ͙͡΄͔ ͍͙͍ͦͤ͊͟ͼΎ͙ͣ ͔͍͙ͨͤͻ ͺͯͤ͟ͼ͚͜Σ ͊ ͚ ͍͍ͫͨͭͦͪ͜ͼΎ͙ͣ 

͍͙͔͎ͪͦ͋ͤͦͦ͡ ͨͪͦ͒ͯͭͯ͟Φ  
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˨ͦͫΎ͎͔ͤͤͤΎ ͼ͜Ί͝ ͔͙ͣͭ ͙͍͔ͣͦ͗͡Σ ͔͔ͤ͊ͫ͊ͣͨͪ͒Σ ͊͘ ͍͙ͯͣͦ ͒ͦ͋ͯͭͭ͘Ύ 

͚ͣ͊͋ͯͭͤͣ͜ ͔͔͔ͣͤ͒͗ͪͦͣ ͙͎ͦͫͦ͋ͫͭͫͤͦͦ͜ ͍͒ͦͫ͒ͯ͜ ͎͙ͯͣ͊ͤͫͭ͜;ͤͦ ͦͪ͘͜Ί͍͙ͤͭͦ͊ͤͻ 

͍͙͒ͦ͜͡ͻ ͍ͫͭͦͫͯͤ͟͜Σ ͔͒ ͙ͦͫͦ͋ͫͭͫͤ͜͜ ͙͙͊ͨͭ͘ ͚ ͙͍ͣͦ͗ͦͫͭ͜͡ ͔ͦͪͣͦ͟͝ ͡Ό͙͙͒ͤ 

͎ͪͦ͘͡Ύ͒͊ΌͭΈͫΎ Ύ͟ ͔͍͋ͯͣͦͤͦ͘ ͤ͊͘;ͯ΅͜Φ ͙͚́͊͟ ͍͒ͦͫ͒͜ ͣ͊Ί ͎ͪͦ͘͡Ύ͙͒͊ͭͫΎ Ύ͟ 

͙͚͊ͦͤͦͣͪͤ͘͟͜ ͤ͊ͫ͒ͦ͜͟͡ ͊ͯ͘͡;͔ͤͤΎ ͒ͦ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯ ͫͯ;͎͊ͫͤͦͦ ͍͙΄ͯ 

Όͤ͊͊͟ ;͙ ͍͒͜;͙͙ͤΣ Ύ͟͜ ͍͙ͨͦͤͤ͜ ͍͙͙͙ͪͤͭ͘͜ ͍ ͤΈͦͣͯ ͙͔ͫͫͭͣͯ ;͙͙͍ͤͤ͟͜Σ ΅ͦ 

͙ͫͨͪΎΌͭΈ ͙͍ͨͪͦ͒ͯͭͤͦͣͯ͟ ͍͙ͫ͊ͣͦΎ͍ͯΣ ͎ͦͪ͊ͤ͜;ͤͦͣͯ ͍͔ͨͪͦ͒ͦ͗ͤͤΌ 

͎͋͊͊ͭͦͪ͜;͎ͤͦͦ ͨͪͦͼ͔ͫͯ ͍͙ͫ͊ͣͦͪͦͭͯ͘͟ ͙ͪͫΣ ͍͒ͤ͊͘͜;͔͙ͤͻ ͙ͤͤ͜ Ύ͟ ͨͪͦͺ͔͚ͫͤͦ͜ 

ͤ͊͘;ͯ΅͜Σ ͍͊ͫͤͦ͊ͤͦͣͯ͘ ͤ͊ ͍͔͗ ͍͊ͫͦ͘Ί͙ͤͻ ͙͗ͭͭΊ͍͙ͻ ͼͤͤͦͫͭ͜ΎͻΣ ͯ ͭͣ͜ ;͙ͫ͜͡ ς 

͍ͨͦΩΎ͙͊ͤ͘ͻ ͘͜ ͯΎ͍͔ͤͤ͡Ύ͙ͣ ͨͪͦ ζ̒-͔͒͊͜͡Έ͔ͤηΦ  

̒͟ ͍͒ͤ͊͘͜;͊Ί ˻Φ ˬ ͍͒͊ͤͦ͊-˹͔͒͜͡Έͦ͟Σ ζ͍ ͍ͯͣͦ͊ͻ ͍͙΅ͦ͝ ΄͙ͦ͟͡ 

͎͙ͯͣ͊ͤͫͭ͜;͙͚ͤ ͨ͒͜ͻ͒͜ ͫͨͦͤͯ͊͟Ί ͍͙͊͒͊͟͡;͊ ͒ͦ ͊ͤ͊ͯ͘͜͡ ͍͍͙ͦ͜͟ͻΣ ͫͦͼ͊͜͡Έ͙ͤͻΣ 

͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͻ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͔͍ͫͭͯ͒ͤͭ͜Σ ͒ͦ ͨͦ΄ͯͯ͟ ͍͔͍͊͗͜͡ ͝ͻͤΈͦ͝ 

͍ͤ͊;͊͡Έͤͦ͝ ͍ͫ͊ͣͦͪΎ͒ͤͦͫͭ͜Φ ͙̅͊ͭ͟;ͤͦΣ ͍ͤ͜ ͍͙ͫͭͯͨ͊Ί ͎ͦ͋͊͡͡Έ͙ͤͣΣ ͍͙͋͊ͦͣ͘ ͨͦ 

͍͒ͤͦ͜΄͔ͤͤΌ ͒ͦ ͙͎ͦͫͦ͋ͫͭͫͤͦͦ͜Σ ͒͜Ύ͡Έ͎ͤͫͤͦͦ͜Σ ͔͎͊ͣͦͦ͟͜͡;͎ͤͦͦ ͭ͊ ͤ͜΄͙ͻ 

͊ͭͯ͊͟͡Έ͙ͤͻ ͙ͤͤ͜ ͍ ͔͎͎ͨ͒͊ͦ͜ͼ͜ ͨ͒͜ͻ͍ͦ͒͜Σ ΅ͦ ͔͙ͦͤͪͭͯ͘͟͟ΌͭΈ ͍͍͒ͨͦ͒ͤ͜͜͜ ͔͙͊ͫͨͭ͟ 

͎͙ͯͣ͊ͤͫͭ͜;͎ͤͦͦ ͨ͒͜ͻͦ͒ͯη όˬ͍͒͊ͤͦ͊-˹͔͒͜͡Έͦ͟Σ нлмрΣ ͫΦ пύΦ  

˿ͯͯͨͤͫͭ͟͜Έ ͙ͪͫΣ ΅ͦ ͣ͊ΌͭΈ ͎ͪͦ͘͡Ύ͙͒͊ͭͫΎ Ύ͟ ͊ͭͯ͊͟͡Έͤ͜ ͙ͨͪ ͒ͦ͋ͯͭͭ͘͜ ͨͪͦ-

ͺ͔͚ͫ͜Σ ͍ͨͦΩΎ͙͊ͤ͘ͻ ͘ ͎ͦͪ͊ͤ͊͘͜ͼ͜ΊΌ ͙͍ͨͪͦ͒ͯͭͤͦ͟͝ ͍͊͘Ίͣͦ͒͜͝ ό͔ͫ͊ͣ ͫΌ͙͒ ͔ͣͦ͗ͣͦ 

͍͔͙͒ͤͫͭ͜ ͔͔͔ͣͤ͒͗ͣͤͭύΣ ͍͙͔ͦͪͣ͟͡ΌΌͭΈͫΎ ͙͙͒ͦͫ͒ͤ͊ͣ͜͟͡ ͨͦ-ͪͤͦͣͯ͘͜Σ ͔ͨͪͦͭ 

͔͎ͫͨͦͫͭͪ͊͜ΊͭΈͫΎ ͔͔ͭͤ͒ͤͼ͜Ύ ͒ͦ ͍ͪ͊ͻ͍ͯ͊ͤͤΎ ͙ͭ͊͟ͻ ͙͙ͨͪͪͦ͒ͤͻ ͔͚͒͋ͤͦͫͭ͘͜ ͚ͣ͊͋ͯͭ-

ͤΈ͎ͦͦ ͺ͊ͻ͍͜ͼΎΣ Ύ͟ ζ͔͔ͤͭͭͯ͊͜͟͡͡Έͤ͜Υ ͙͔ͣͫͤͤ͡ΎΥ όͤ͒ͯͭ͜͟Φκ͔͒͒ͯͭ͟ΦύΣ ͍͔ͪ͋͊͡Έͤͫͭ͜ΈΣ 

͍ͨͪͦͫͭͦͪͦͫͭ͜ΈΣ ͨ͊ͣΩΎͭΈΣ ͔͔͙͍ͫͨͦͫͭͪ͗ͫͭ͜͡ΈΣ ͔ͫͯ͒͗ͤͤΎΣ ͔ͣͭ͊ͨͤ͊ͤͤ͘͜ΎΤ ͍ͭͦͪ;͜Υ 

͍͙ͤ͊ͻ͙͍͒ͫͭ͜͜͡Έ ό͍ͪͦ͘ΩΎ͊ͤͤ͘Ύ ͔͙ͨͪͦ͋ͣ͡ύΣ ͯΎ͍͊Σ ͺ͊ͤͭ͊͘͜ΎΣ ͎ͤͯ;ͫͭ͟͜ΈΣ ͙͎ͦͪͤ͊͜͡Έ-

ͤͫͭ͜ΈΣ ΄͍͙͒ͫͭ͟͜Έ ͙͔ͣͫͤͤ͡ΎΣ ͔͔ͪͭ͡Έͤͫͭ͜Έ ͯ ͪͦͪͦ͋͘ͼ͜ ͔͚͒͜Τ ͫͦͼͦ͜-͔ͣͦͼ͚ͤ͜͜Υ ͫͨͦͫ-

͔͔͙͍ͭͪ͗ͫͭ͜͡ΈΣ ͙͍ͦͣͯͤ͊ͭͤ͟͜͟͜Σ ͔͙͍ͣͨ͊ͭͤ͜Σ ͔͒ͪͫ͜͡Έ͟͜ ͒͋ͤͦͫͭ͘͜͜η ͜ ͔͍ͨͤͦΌ ͣͪͦ͜Ό 

ͫͺ͍͙ͦͪͣͦ͊ͤͻ ͯ ͔͔͚ͨͦͨͪ͒ͤ͜ ͙͗ͭͭΊ͍͚͜ ͙ͨͪ͊ͭ͟ͼ͜ ͍ͤͯͭͪ͜΄͙͙ͤͦͦͫͦ͋ͫͭͫͤ͜ͻ 

;͙͙͍ͤͤ͟͜Σ ͔͔ͫͪ͒ Ύ͙͟ͻ ͔͔ͤ͊͗ͤͫͭ͘͜͡ΈΣ ͚ͫ͊ͣͦͫͭͤͫͭ͜͜Έ ͙͔ͣͫͤͤ͡ΎΣ ͙͍ͣͦͭ͊ͼ͚ͤ͊͜ 

͍͟͡Ό;͔ͤͫͭ͜ΈΣ ͔͎͙͍ͤ͊ͨͦͫͭ͜͡͡ΈΣ ͔͎ͫͭ͟͜͡Έ ͊͒͊ͨͭ͊ͼ͜͝Σ ͎͔ͨͪ͊ͤͤͤΎ ͒ͦ 

͍͔ͫ͊ͣͦ͒ͦͫͦͤ͊ͤͤ͟͡Ύ όˣ͔͊͗ͤΌ͟ ͭ͊ ˣ͊ͤΎͫΣ нлмоΣ ͫΦ рмύΣ ΅ͦ ͙ͫͨͪΎΊΣ ͔͔ͤ͊ͫ͊ͣͨͪ͒Σ 

͍͙ͪ͜΄͔ͤͤΌ ͍ͭͦͪ;͙ͻ ͍͊͒͊ͤ͘ΈΦ ˹Φ ˨ ͍ͦ͋ͪͦͦ͡ΈͫΈ͊͟ ͊͟ͼ͔ͤͭͯΊ ͍ ͼΈͦͣͯ ͨ͊ͤ͜͡ 

ͤ͊Ύ͍ͤͫͭ͜Έ ͍ͭͦͪ;͎ͦͦ ͔ͨͦͭͤͼ͊ͯ͜͡Σ ͯͣͤͤ͜Ύ ͨͪ͊ͼΌ͍͙͊ͭ ͍ ͙ͫ͊͒ͤ͟͡ͻ ͍ͯͣͦ͊ͻ ͫͨ͜͡Έͤͦ͝ 

͒͜Ύ͡Έͤͦͫͭ͜Σ ͺ͍ͦͪͣͯ͊ͤͤΎ ͔ͭͦͪ͊ͤͭͤͦͫͭ͜͡ ͙ͨͪ ͍ͪͦ͘ΩΎ͊ͤͤ͘͜ ͦͤ͟ͺ͙ͭͤ͜͟͡ͻ ͙ͫͭͯ͊ͼ͚͜ 

ͭ͊  ͤ͜Φ ό˨͍ͦ͋ͪͦͦ͡ΈͫΈ͊͟Σ нлмоύΦ ˤΦ ̊ ͔͔ͨ͡Έ Ί ͍͊ͭͦͪͦͣ ͙͊ͫ͟͡ͺ͊͜͟ͼ͜͝Σ ͔͒ 

͍͙͔͔ͦͪͣͤͦ͟͡ ζ͎͊͊͘͡Έͤ͜ Ύͦͫͭ͟͜ ό͍͙͙͚ͫͦ͟ ͍͔ͪͤ͜Έ ͔͔ͤͭͭͯ͜͟͡Σ ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έͤ͜ 

ͤ͊ͤͤ͘ΎΣ ͚͒ͦͫͭ͊ͭͤ͜ ͍͒ͦͫ͒͜ύΤ ͔ͦͤͪͭͤ͟͟͜ Ύͦͫͭ͟͜ ό͔͚͒ͤͦ͜-ͣͦͪ͊͡Έͤ͜Υ ͍͎ͫͭͦ͜͡Ύ͒Σ 

ͯ͟͡Έͭͯͪ͊Σ ͙͍ͣͦͭ͊ͼ͜ΎΤ ͍ͤ͊ͯͦͦ͟-ͨͪͦͺ͔͚ͫͤ͜͜Υ ͤ͊ͤͤ͘ΎΣ ͍͒ͦͫ͒͜Σ ͔͔ͦͣͨͭͤ͟ͼ͜ΎΤ 

͎ͦͪ͊ͤ͊͘͜ͼ͚ͤ͜͜ Ύͦͫͭ͟͜Υ ͯͣͤͤ͜Ύ ͙͙͒ͦ͋ͪ͊ͭ ͚ ͍ͪͦͫͭ͊͘͡Ύ͙ͭ ͙͊͒ͪ͟Σ ͍͙ͨ͊ͤͯ͊ͭ͡ ͪͦ͋ͦͭͯΣ 
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͔͔͊͋ͨ͘͘;͍͙ͯ͊ͭ ͦͤͭͪͦ͟͡ΈΤ ͙ͨͫͻͦͺ͙͘͜;ͤ͜ Ύͦͫͭ͟͜Υ ͔͒ͦ͋ͪ ͍͒ͦͪͦ͘ΩΎΣ ͫͻ͙͡Έͤͫͭ͜Έ ͒ͦ 

͙͔͎ͫͫͭͣͤͦͦ ͙͔ͣͫͤͤ͡ΎΣ ͔͍ͭͪͤͦ͊ͤ͊ ͨ͊ͣΩΎͭΈ ͭͦ΅ͦύΤ ͔ͫͨͼ͙ͺ͜;ͤ͜ ͙ͦͫͦ͋ͫͭͫͤͦ͜-

͍͒ͦ͜͜͡ Ύͦͫͭ͟͜ ό͔ͦͣͯͤ͊͋͟͜͟͡Έͤͫͭ͜ΈΣ ͔͙ͣͨ͊ͭ;ͤͫͭ͜ΈΣ ͔͚ͫͭͪͫͦͫͭͫͭ͜͟͜ΈΣ ͍͍ͪ͊ͫͤͦͣͦͫͭͦ͟ 

ͭͦ΅ͦύη ͜ Ύ͊͟ ͙͚ͨͪͣ͊ΊͭΈͫΎ ͙͙͒ͦͫ͒ͤ͊ͣ͜͟͡ Ύ͟ ͙͒ͦͫͭΈ ͍͙;͔ͪͨͤ͊ ό́Φ ˥ ͙ͪͼ͔ͤͦ͟ ͭ͊ 

ͤ͜ΦΣ нллтύΦ ̇͜ Ύͦͫͭ͟͜ ͎ͪͦ͘͡Ύ͒͊ΌͭΈͫΎ Ύ͟ ͭ͊͟͜Σ ΅ͦ ͔ͨͦͭͪ͋ͯΌͭΈ ͍͙ͪͦͭͯ͘͟ ͍ 

͍ͦͫͭͤ͜Έͦͣͯ ͨͪͦͼ͔ͫ͜ ˭ˤ˻ ͙ͨͪ ͎͍ͨ͒ͦͭͦ͜ͼ͜ ͔͔͔͍ͣͤ͒͗ͪ͜ ͔ͦͤͦͣ͟͜;ͤͦ͝ ͎͊ͯ͘͜͡Φ 

ˤͦ͒ͤͦ;͊ͫΣ ͤ͊ ͤ͊΄ ͎ͨͦ͡Ύ͒Σ ͎ͪͦ͘͡Ύ͒͊Ό;͙ ͔ͨͪͦ͋ͣͯ͡ ͍͙ͪͦͭͯ͘͟ ͙ͦͫͦ͋ͫͭͫ͜-

͙ͤͻ Ύ͔͚ͦͫͭ͟ ͚ͣ͊͋ͯͭͤΈ͎ͦͦ ͺ͊ͻ͍͜ͼΎΣ ͫ͒͜͡ ͯͪ͊ͻ͍͍͙ͦͯ͊ͭ ͔ͤ ͙͡΄͔ ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ 

͙ͫͭͣͯ͡Ό͍͊ͤͤΎ ͙ͭͻ ;͙ ͤ͜΄͙ͻ ͚͎ͦͦ ͙ͪͫΣ ͊ ͚ ͔ͨͦͭͪ͋ͯ ͙͎͍ͦͪͯ͊ͤͤ͟Ύ ;͙ ͍ͤ͊ͭ͜Έ ͎͊͡Έ-

͍ͣͯ͊ͤͤΎ ͍͙ͪͦͭͯ͘͟ ͔͒Ύ͙͟ͻ ͘͜ ͙ͤͻΦ ́ͦ͋ͭͦΣ ͨͪͦͺ͔͚͙͚ͫͤ͜ ͍͙ͪͦͭͦ͘͟ ͙ͦͫͦ͋ͫͭͦͫͭ͜ 

͍͙͔ͨͦͤͤ ͔͔ͨͪ͒͋͊;͙͊ͭ ͙͚ͨͪͤ͊ͣͤ͜ ͙ͭͪ ͨ͒͜ͻ͙ͦ͒ ͒ͦ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͝ͻͤΈͦ͝ ͙͒ͤ͊ͣ͜-

͙͟Σ Ύ͊͟ ͔ͣͦ͗ ͔͍͙ͨͪͦͭͯ͊ͭͫ͟Ύ ͔ͤ ͭ͜͡Έ͙͟ Ύ͟ ͨͪΎͣ͊ όͪͦͫͭ͊ͤͤ͘Ύ ͍ͪͤ͜Ύ ͍͙ͪͦͭͯ͘͟ ͔͍ͨ-

͙ͤͻ ͙ͪͫύ ;͙ ͍ͦͪͦͭͤ͊͘ ό͔ͣͤ͘΄͔ͤͤΎ ;͙͊ͫͭͦͭ ͍͙Ύ͍ͯΣ ͙͙ͫ͡ ͭ͊ ͚ͫͭͦͫͭ͜͟͜ ͙ͪͫ ͙ͦͫͦ͋ͫ-

ͭͦͫͭ͜Σ ΅ͦ ͊͘΄ͦ͒͗ͯ͟ΌͭΈ ͨͪͦͺ͔͚ͫͤͦͣͯ͜ ͍͔ͫͭ͊ͤͦͤͤ͡Ό ͚ͣ͊͋ͯͭͤΈ͎ͦͦ ͺ͊ͻ͍͜ͼΎΦ ˽͙ͪ 

ͼΈͦͣͯ ͍ ͦ͗ͤͦͣͯ͟ ͔ͦͤͪͭͤͦͣͯ͟͟ ͍͙ͨ͊͒ͯ͟ ;͙͊ͫͭͤ͊ ͙ͪͫ ͣͦ͗ͯͭΈ ͎ͪͦ͘͡Ύ͙͒͊ͭͫΎ Ύ͟ 

͍͒ͤͦͫͤͦ͜ ͙ͫͭ͊ͭ;ͤ͜Σ ͭͦ͋ͭͦ ͭ͊͟͜Σ ΅ͦ ͫͺ͍ͦͪͣͦ͊ͤ͜ ͤ͊ ͒ͦͫͭ͊ͭͤΈͦͣͯ ͍ͪͤ͜͜ ͚ ͨͦ͒͊͡Έ-

΄͙͚ ͍͙ͪͦͭͦ͘͟ Ύ͙͟ͻ ͔ͣͦ͗ ͙͍͔͙ͨͪͫͭ͘ ͒ͦ ͎ͨͦͪ͜΄͔ͤͤΎ ͔ͪͯ͘͡Έͭ͊ͭͯ ͒͜Ύ͡Έͤͦͫͭ͜Φ 

˻ͫ͟͜͡Έ͙͟ ͔͔ͨͪ͒ͣͭͦͣ ͤ͊΄͎ͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍͙ͫͭͯͨ͊Ί ͍ͭͦͪ;͙͚ 

͔ͨͦͭͤͼ͊͜͡ ͚ͣ͊͋ͯͭͤ͜ͻ ͔͔͔͍ͣͤ͒͗ͪ͜ ͔ͦͤͦͣ͟͜;ͤͦ͝ ͎͊ͯ͘͜͡Σ ͙ͣ ͎͙ͤ͊ͣ͊͊ͫ͡Ύ 

͘ΩΎ͍͙ͫͯ͊ͭΣ Ύ͟ ͔ͫ͊ͣ ͙͒ͦͭ;ͤ͜ ͒ͦ ͤΈ͎ͦͦ ͙ͦͫͦ͋ͫͭͫͤ͜͜ Ύͦͫͭ͟͜ ͍͙ͨͦͤͤ͜ 

͍ͪ͊ͻ͍͍͙ͦͯ͊ͭͫΎ ͙ͨͪ ͔͍ͨͪͦͭͯ͊ͤͤ͟͜ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͍͙͍ͨͯ͡ ͤ͊ ͔ͫͭͯ͒ͤͭ͊Φ  

˿ͭͪͯͭͯͪ͊͟ ͍ͭͦͪ;͎ͦͦ ͔ͨͦͭͤͼ͊ͯ͜͡ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͙͒ͦͫͭΈ ͫ͊͒ͤ͊͟͡ ͜ 

ͪͤͦ͋͘͜͜;ͤ͊ ͍ ͍ͫͦ͝ͻ ͒͜Ύ͡Έ͙ͤͫͤ͜ͻ ͍͙Ύ͍͊ͻΦ ˤ͙͚͒ͦͣ͜ ͍ͭ͜;͙ͤ͘Ύ͙͚ͤ ͙ͨͫͻ͎ͦͦ͡ 

ˤΦ ˸ ͦ͡Ύͦ͟ ͍͙ͤ͊͘;͙͍ ͝͝ ͙ͭ͊ͣ͟ ;͙ͤͦͣΥ 

ζмύ ͘ ͙͊͒͊ͭ͟Σ ͤ͊ͻ͙͙͡Σ ΅ͦ ͍͙Ύ͍͡ΎΌͭΈͫΎ ͍ ͍͙ͨ͒͜΅͔͚ͤ͜ ;͙͍ͯͭͦͫͭ͜͡Σ ͔͍͚ͨͤ͜ 

͍͙͍͋ͪͦͦͫͭ͜͟͜Σ ͤ͊͒͊ͤͤ͜ ͔͔͍͎ͨͪ͊ ;ͦͣͯͫΈ ͔͔ͨͪ͒ ;͙ͣͦͫΈΣ ͎͊͊͘͡Έ͚ͤ͜ 

͙͒ͤ͊ͣ͜;ͤͦͫͭ͜ ͙ͨͫͻ͜;͙ͤͻ ͨͪͦͼ͔͍ͫ͜Τ  

2) ͜ ͔͔͙ͤͭͪͫΣ ͝ͻ ͫͨͪΎ͍ͣͦ͊ͤͫͭ͜ΈΣ ;͊ͫͭͦͭ͊ ͚ ͙͔͙ͫͫͭͣ͊ͭ;ͤͫͭ͜Έ ͨͪͦΎ͍͍͜Σ 

͍͒ͦͣͤͯ͊ͤͤ͜Ύ ͍ͨͤ͊͊͘͜͡Έ͙ͤͻ ͔͔͍ͤͭͪͫ͜͜Τ  

3) ͒ ͙͙͍ͦͨͭͫͭ͜͡ΈΣ ͨͦͭΎ͎ ͒ͦ ͍͔ͫͭͦͪͤͤΎ ͍͎ͤͦͦͦΣ ͒ͦ ͨͦ΄ͯͯ͟ ͭ͊ ͍ͪͦ͘ΩΎ͊ͤͤ͘Ύ 

͔ͨͪͦ͋ͣ͡Τ  

4) ́ ͍͙͒ͫͭ͟͜Έ ͯ ͍͊ͫͦ͘Ίͤͤ͜ ͍ͤͦͦ͝ ͤ͜ͺͦͪͣ͊ͼ͜͝Σ ͍͔ͫͭͦͪͤͤ͜ ͊ͫͦͼ͙͍͙͊ͭͤ͜ͻ ͙͍͍ͣ͊ͫ͜Τ  

5) ͤ ͊ͻ͙͙͡ ͒ͦ ͚͙ͨͦͫͭͤ͜ͻ ͍ͨͦͪͤ͜ΎͤΈΣ ͍͔ͫͭ͊ͤ͘͜͡ΈΣ ͍͙͔ͪͦ͋ͤͤ͡Ύ ͔͍ͭ͊ͦͤ͜͡ 

͒͡Ύ ͙ͤ͊ͫͭͯͨͤͻ ͍ͨͦͪͤ͜ΎͤΈΣ ͍͒͋ͦͪͯ͜Τ  

6) ͨ ͪͦΎ͍͙ ͎͊͊͘͡Έ͎ͤͦͦ ͔͔ͤͭͭͯ͜͟͡ ς ͪͦͯͣͤͤ͘͜ΎΣ ΄͍͙͒ͫͭ͟͜Έ ͦͼͤ͜Ό͍͊ͤΈ ͭ͊ 

͍͙͋ͦͪͯ ΄͡Ύͻ͍͜ ͍ͪͦ͘ΩΎͯ͘͟Σ ͔͍͊͒͊ͭͤͫͭ͟͜Έ ͚͒͜Τ  

7) ͔ ͣͦͼ͚͔ͤ͜ ͍͔͊͋͊ͪͤͤ͘͡Ύ ͔͙ͦͪͣ͟ͻ ͨͪͦͼ͔͍ͫ͜Σ ͔ͣͦͼ͚͔ͤ͜ ͍͔ͫͭ͊ͤͤ͡ΎΣ 

͍͙͍ͨ͡ ͨͦ;͍ͯͭͭ͜ ͤ͊ ͫͯ͋ΩΊ͙͍͔ͭͤ͟ ͦͼͤ͜Ό͍͊ͤͤΎΣ ͍͙͋ͪ͜Σ ͤ͊͒͊ͤͤΎ ͔͔͍͎ͨͪ͊Τ  
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8) ͤ ͔͎͙͍͊ͨͦͫͭ͜͡͡ΈΣ ͙͔͙ͫͫͭͣ͊ͭ;ͤͫͭ͜Έ ͯ ͪͦ͋ͦͭ͜Σ ͼ͔ͫͨͪ͜͡Ύ͍ͣͦ͊ͤͫͭ͜ΈΣ 

ͪ͜΄ͯ;ͫͭ͜ΈΣ ͨͪ͊ͼ͔͡Ό͋ͤͫͭ͜ΈΣ ͙͍͔ͫͣ͜͡ ͙͚ͨͪͤΎͭͭΎ ͪ͜΄͔ͤΈΤ  

9) ͭ ͍ͦͪ;͊ ͫͨͪΎ͍ͣͦ͊ͤͫͭ͜Έ ͤ͊ ͨͦ΄͙ͯ͟ ͎͚͊ͤ͊ͦ͜͡Σ ͍ͦͣ͋ͤͯ͊ͤͤ͟͜ΎΣ 

͔ͪͦͤͫͭͪͯ͟Ό͍͊ͤͤΎΣ ͣͤ͘͜ ͍͍͊ͪ͊ͤͭ͜͜Σ ͔ͦͤͦͣͤͫͭ͟͜Έ ͯ ͪ͜΄͔ͤͤΎͻΣ ͍͙͙ͦͪͫͭ͊ͤͤ͟͜ 

;͊ͫͯΣ ͍͊ͫͦ͋͘͜ ͭͦ΅ͦΤ  

10) ͜ ͙͍ͤͭͯͭͣ͘͜͝ ς ͒͊ͭͤͫͭ͘͜Έ ͒ͦ ͨͪͦΎ͍ͯ ͔͍ͤͯͫ͒ͦͣ͜͡Ό͍͙͊ͤͻ ΄͍͙͙͒͟ͻ 

όͤͦ͒͜͜ ͙ͣͭͭΊ͍͙ͻύ ͦͼͤͦ͜͟Σ ͎͍ͨͪͦͤͦ͘͜Σ ͪ͜΄͔ͤΈΤ  

11) ͨ ͍ͦͪͤ͜Ύͤͦ ΄͍͙͔͒͟ ͭ͊ Ύ͔ͫͤ͟͜ ͍ͦͦͦ͒ͤͤ͜͡Ύ ͍ͣͤͤ͜Ύ͙ͣΣ ͍͙ͤ͊;͙͊ͣ͟Σ 

͙͚͙ͨͪͦͣ͊ͣΣ ͔ͭͻͤͦ͜͟Ό ͨͪ͊ͼ͜Σ ͚͔ͣ͊ͫͭͪͤͫͭ͜Ό ͍͙ͦͤ͊ͤͤ͟Ύ ͍͍͙͒ͨͦ͒ͤ͜͜ͻ ͚͒͜Τ  

12) ͘ ͒͋ͤͦͫͭ͜͜ ͒ͦ ͔ͪ͊͊͘͜͡ͼ͜͝ ͍͙͊ͫͤ͡ͻ ͔͎͚ͫͭͪ͊ͭ͜ ͜ ͙ͭ͊ͭ͟͟ ͙ͨͪ ͍ͪͦ͘ΩΎ͊ͤͤ͘͜ 

͙ͪͤ͘͜ͻ ͔ͨͪͦ͋ͣ͡Σ ͍͊͒͊ͤ͘ΈΣ ͨͦ΄ͯͯ͟ ͍͙ͻͦ͒ͯ ͘͜ ͙ͫ͊͒ͤ͟͡ͻΣ ͔͙ͤͫͭ͊ͤ͒͊ͪͭͤͻΣ 

͔͔ͫͭͪͣ͊͟͡Έ͙ͤͻ ͙ͫͭͯ͊ͼ͚͜η ό˸ͦ͡Ύͦ͟Σ нллсΣ ͫΦ мр-16). 

˹͍͔͔͊͒ͤ͜ ͙ͨ͒ͫͭͪͯͭͯͪ͜͟ ͔͔ͨͪͤͭͯ͘ΌͭΈ ͭ͊͟͜ ͙͙ͪͫ ͜ Ύͦͫͭ͟͜Σ Ύ͟͜ ͎͊͊ͦͣ͘͡ 

ͦͪ͘͜Ί͍ͤͭͦ͊ͤ͜ ͤ͊ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͍ͭͦͪ;ͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͡Ό͙͙͒ͤΣ ͨͦ͊͘ ͔͊͗ͤͫͭ͘͜͡Ό ͍͒͜ 

͝͝ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͦͫͭ͜Σ ͔ͫͨͼ͙ͺ͜;ͤͦͫͭ͜Σ ΅ͦ ͍ ͚ͭͦ ;͙ ͤ͜΄͙͚ ͫͨͦͫ͋͜ ͍ͦ͋ͦΩΎ͍ͦͦ͘͟ ͨͪͦ 

͔͔ͫ͋ ͊͘Ύ͍͙ͭΈΦ ˤͦͤ͊ ΊΣ ͔͍ͨͤͦΌ ͣͪͦ͜ΌΣ ͙ͦͨͫͦͣ ͔͒͊ͯ͜͡Σ ΅ͦ ͤ͊ ͙ͨͪ͊ͭ͟ͼ͜ ͍͙͔ͨͦͤͤ 

͔͙͍͙ͦͤͪͭͯ͊ͭͫ͘͟͟ΎΣ ͍͙ͤ͊͋ͯ͊ͭ ͋͜͡Έ΄ ͙͒ͺ͔͔ͪͤͼ͚͍͎ͦ͊ͤͦͦ͜ ͣͫͭͯ͘͜Σ ͙͍ͦͫͦ͋ͦ͡ ͙ͦ͟͡ 

͚͔͒ͭΈͫΎ ͨͪͦ ͔͙ͭ͊ͨ ͍͙ͪͦͭͯ͘͟Σ ͦ͋ΩΊ͙͍ͭͤͦ͟͝ ͜ ͫͯ͋ΩΊ͙͍ͭͤͦ͟͝ ͔͍͔ͤ͒ͦͪ΄͔ͤͦͫͭ͜Φ ́ͦͣͯΣ 

͔͔ͤͭͪͨͪͭͯ͜Ό;͙ ͫͭͪͯͭͯͪͯ͟ ͍ͭͦͪ;͎ͦͦ ͔ͨͦͭͤͼ͊ͯ͜͡Σ ͍͊ͨͪͦͨͦͤͦ͊ͤͯ͘ ˤΦ ˸ ͦ͡Ύͦ͟Σ Ύ͟ 

͙͔͙͍ͫͫͭͣ͊ͭͦ͊ͤͯ͘ ͫͯͯͨͤͫͭ͟͜Έ ͙ͦͫͦ͋ͫͭͫͤͦ͜-͍͙͍ͪͦ͊͘͡Έ͙ͤͻ ͼ͔͚͜͡Σ Ύ͟͜ ͔ͪ͊ͯ͘͜͡ΌͭΈͫΎ 

͍ ͍ͦͫͭͤ͜Έͦͣͯ ͨͪͦͼ͔ͫ͜ ͘ ͔ͣͭͦΌ ͙͎͍ͦͪͯ͊ͤͤ͟Ύ ͨͪͦͺ͔͚͎ͫͤͦͦ͜ ͍͙ͫ͊ͣͦͪͦͭͯ͘͟ 

͡Ό͙͙͒ͤΣ ͍͍͊͗͊Ίͣͦ ͊͘ ͔͒ͦͪ;͔ͤ ͎͍͙͙ͦ͋ͦͦͪͭ ͔͍ͨͤ͜ ͔͔ͦ͋ͣ͗ͤͤΎΣ ΅ͦ ͍͔ͯͣͦͤ͘͜͡ 

͙͍ͤ͒͒ͯ͊͜͜͡Έ͙͙ͤͣ ͍͒ͣͤͤͦͫͭ͜͜Ύ͙ͣ ͚ ͔͙ͨͦͭͪ͋͊ͣΦ 

́͊͟Σ ͍͙ͨ͒͜΅͔ͤ͊ ;͙͍ͯͭͫͭ͜͡Έ ό͔͚ͣͨ͊ͭͤͫͭ͜͜Έύ ͎ͪͦ͘͡Ύ͒͊ΊͭΈͫΎ ͙ͤ͊ͣ ͍ 

͎͊͊͘͡Έͤͦͣͯ ͔ͦͤͭͫͭ͟͟͜ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͔͔͔ͣͤ͒͗ͪ͊ Ύ͟ ͙ͪͫ͊Σ ΅ͦ ͔ͤ ͙͡΄͔ ͙ͫͨͪΎΊ 

ͪͦ͘΄͙͔ͪͤͤΌ ͯΎ͍͔ͤ͡Έ ͨͪͦ ͤ͜΄͙ͻ ͫͯ͋ΩΊ͍ͭ͟͜ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͝ͻͤ͜ ͙͍͙ͣͦͭ ͒ͦ ͨͪ͊ͼ͜ ͭͦ΅ͦΣ 

͔͊͡ ͙ͫͨͪ;͙ͤΎΊ ͣ͘͜΅͔ͤͤΎ ͊͟ͼ͔͍ͤͭ͜ ͍͒͜ ͎ͦ͜͡;ͤͦͫͭ͜ ͙͚ͨͪͤΎ͙ͭͻ ͪ͜΄͔ͤΈ όͫ͊͗ͣͦ͟͜Σ 

͙ͨͪ ͍͙͊͒ͪͦ͟ͻ ͔͔͍ͨͪͫͭ͊ͤͦ͊͟ͻύ ͒ͦ ͙͔ͨͪͦͪͭͭͤͦͫͭ͜͜ ͝ͻͤΈ͎ͦͦ ͔ͣͦͼ͚͎ͤͦͦ͜ ͨ͒͐ͪͯͤͭ͜ΎΦ 

˿ͨͪΎ͍ͣͦ͊ͤͫͭ͜ΈΣ ;͊ͫͭͦͭ͊ ͚ ͙͔͙ͫͫͭͣ͊ͭ;ͤͫͭ͜Έ ͨͪͦΎ͍͍͜ ͔͔͍ͤͭͪͫ͜͜Σ ͔ͦͪͣ͊͘͟ 

͍ͨͤ͊͊͘͜͡Έ͙ͤͻ ͔͔͍ͤͭͪͫ͜͜ ͒͡Ύ ͔͔͔ͣͤ͒͗ͪ͊Σ ͔ͨͦͭͪ͋ͯΊ ͔͔ͤ͊ͫ͊ͣͨͪ͒ ͝ͻͤΈͦ͝ 

͍͙͍͋ͪͦͦͫͭ͜͟͜Σ ͦͪ͘͜Ί͍ͤͭͦ͊ͤͦͫͭ͜ ͤ͊ ͦ͋ΩΊ͙ͭ͟Σ ΅ͦ ͣ͊ΌͭΈ ͔ͪ͊͡Έͤͯ ͤ͊͘;ͯ΅ͫͭ͜Έ ͯ 

͚͒͊ͤ͜ ͙ͫͭͯ͊ͼ͜͝Σ ͊ ͔ͤ ͙͡΄͔ ͍͒ͦ͋ͪ͊͗͊͜ΌͭΈ ͨͦͭΎ͎ ͒ͦ ͨͤ͊ͤͤ͘͜ΎΦ 

˽ͦͭΎ͎ ͒ͦ ͍͔ͫͭͦͪͤͤΎ ͍͎ͤͦͦͦΣ ͒ͦ ͨͦ΄ͯͯ͟ ͚ ͍ͪͦ͘ΩΎ͊ͤͤ͘Ύ ͔ͨͪͦ͋ͣ͡ ͔ͤ 

͍͙͔ͨͦͤͤ ͔͔͍͙ͨͪͪͦ͒͗ͯ͊ͭͫΎ ͍ ͨͦͪͯ΄͔ͤͤΎ ͔͒ͦͪ;ͤͦ͝ ͫͭ͊͋͜͡Έͤͦͫͭ͜ ͍ ͒͜Ύ͡Έͤͦͫͭ͜ 

͙ͨ͒ͨͪ͜Ί͍ͣͫͭ͊Σ ͙͍͙͙ͨͪͦ͒ͭ͘ ͒ͦ ͚ͨͦͫͭͤͦ͜͝ ͔͙ͤͪͭͣ͜;ͤͦͫͭ͜Σ ͔͔͔ͤͨͪ͒͋͊;͍ͯ͊ͤͦͫͭ͜ 

ͨͦͭͦ;͙ͤͻ ͨͪͦͼ͔͍ͫ͜Φ 

˹͊ͻ͙͙͡ ͒ͦ ͚͙ͨͦͫͭͤ͜ͻ ͍ͨͦͪͤ͜ΎͤΈΣ ͍͔ͫͭ͊ͤ͘͜͡ΈΣ ͍͙͔ͪͦ͋ͤͤ͡Ύ ͔͍ͭ͊ͦͤ͜͡ ͒͡Ύ 

͙ͤ͊ͫͭͯͨͤͻ ͍ͨͦͪͤ͜ΎͤΈΣ ͍͒͋ͦͪͯ͜ ͍͙͎ͣ͊͊ΌͭΈ ͍͒͜ ͔͔͔ͣͤ͒͗ͪ͊ ͍͙͎ͫͦͦͦ͟ ͍ͪͤ͜Ύ 



˜̆̅́̄ ̨̨̘̏̄̎ ̎́̔̋̉ȡ ̨̠̓̆̏̑ȟ ̨̨̠̒̓̏̑ȟ ̨̨̨̗̎̎̏̃́̊̎ ̨̖̩̓̆̎̏̌̏̄ȟ ςπρ9ȟ Ο 6 (90) 

59 

͔͙ͭ;ͤͦͫͭ͜Σ ͔ͦͪͭͤͦͫͭ͟͟͜Σ ͍ͭ͊ͭͦͤͦͫͭ͟͜Σ ͯͣͤͤ͜Ύ ͍͙͒͊͊ͭ ͦ͋ΩΊ͙͍ͭͤͯ͟ ͍ͭͪ͊ͭͦͯ͟͟ ͚ 

͍͙͍͙ͤ͊͊ͭ͘ ͼͤͤͫͭ͜͜Έ ͙͍͙ͨͪͦ͒ͯͭͤ͟ͻ ͙ͪͫΣ ΅ͦ ζ͍͙ͨ͊͒͊ΌͭΈη ͘͜ ͎͊͊͘͡Έ͙͚ͤͦͨͪͤΎ͙ͭͻ 

ͤͦͪͣΣ ͔ͨͪͦͭ ͍ ͔͙ͦͤͪͭͤ͟͟ͻ ͍ͯͣͦ͊ͻ ͒͜Ύ͡Έͤͦͫͭ͜ ͍͙͍͍ͨͪ͊͒ͦͯΌͭΈ ͔͔ͫ͋Φ 

ˤͦ;͔͍͙͒ΈΣ ͔ͤ ͔ͨͦͭͪ͋ͯΊ ͔͍ͦͣͤͭ͊ͪ͟͜ ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͎ͤͦͦ ͔͎ͪͯ͡Ό-

͍͊ͤͤΎ ͔ͣͦͼ͚͎ͤͦͦ͜ ͍͔͊͋͊ͪͤͤ͘͡Ύ ͔͙ͦͪͣ͟ͻ ͨͪͦͼ͔͍ͫ͜Σ ͔ͣͦͼ͚͎ͤͦͦ͜ ͍͔ͫͭ͊ͤͤ͡ΎΣ 

͍͙͍ͨͯ͡ ͨͦ;͍ͯͭͭ͜ ͤ͊ ͫͯ͋ΩΊ͙͍͔ͭͤ͟ ͦͼͤ͜Ό͍͊ͤͤΎΣ ͍͙͋ͪ͜Σ ͤ͊͒͊ͤͤΎ ͔͔͍͎ͨͪ͊Σ ͨͪͦ Ύͯ͟ 

͎͍ͦͦͪ ΎͭΈ ͙͙͒ͦͫ͒ͤ͜͟͡Φ ̒͟ ͙͔͊ͤ͗ͤ͊͘Σ ͭ͊͟ ͜ ͍͙͊͘΅͔ͤ͊ ͔ͣͦͼ͚ͤͫͭ͜͜ΈΣ ͙͍ͭͪͦ͗ͤͫͭ͜Έ 

ͭͦ΅ͦ ͣͦ͗ͯͭΈ ͨͦͪͯ΄͍͙ͯ͊ͭ ͔͍͊͒͊ͭͤͫͭ͟͜Έ ͍ͯͨͪ͊ͤͫ͜͡Έ͙͟ͻ ͪ͜΄͔ͤΈΣ ͔͍͙͒ͫͭ͊͋ͯ͊ͭ͘͜͜͡ 

ͨͪͦͺ͔͚ͫͤͯ͜ ͙ͫͭͯ͊ͼ͜ΌΣ ͨͦͪͯ΄͍͙ͯ͊ͭ ͍͊͘Ίͣͦͪͦͯͣͤͤ͘͜Ύ ͍ ͔͙͍ͦͭ͟͟͜͡ ͭͦ΅ͦΦ 

˹͔͎͙͍͊ͨͦͫͭ͜͡͡ΈΣ ͙͔͙ͫͫͭͣ͊ͭ;ͤͫͭ͜Έ ͯ ͪͦ͋ͦͭ͜Σ ͼ͔ͫͨͪ͜͡Ύ͍ͣͦ͊ͤͫͭ͜ΈΣ 

ͪ͜΄ͯ;ͫͭ͜ΈΣ ͨͪ͊ͼ͔͡Ό͋ͤͫͭ͜ΈΣ ͙͍͔ͫͣ͜͡ ͙͚ͨͪͤΎͭͭΎ ͪ͜΄͔ͤΈ ͊͘ ͔͍͙ͨͤͻ ͍ͯͣͦ 

ͣͦ͗ͯͭΈ ͔͔͙ͨͪͪͦͫͭ ͯ ͎ͪͯ͋ͫͭ͜ΈΣ ͍͙͊ͭͦͪͭ͊ͪͤͫͭ͜ΈΣ ͍͊͊ͤͭΌ͙ͪͣ͘ ς Ύ͟΅ͦ ͔͍ͨͤ͜ 

͙͊͒͊ͭ͘͟ ͔ͨͪͦͫͭ͗ͯΌͭΈͫΎ ͍͔͗ ͍ ͨͪͦͼ͔ͫ͜ ͍ͤ͊;͊ͤͤΎΣ ͻͦ;͊ ͔͋͘ ͼ͙ͻ Ύ͔͚ͦͫͭ͟ 

͍ͭͦͪ;͙͚ ͔ͨͦͭͤͼ͊͜͡ ;͊ͫͭͦ ͙͊͘͡΄͊ΊͭΈͫΎ ͔͔͍͙ͤͪ͊ͦ͊ͤͣ͘͜͡Φ 

˱͙͍ͤͭͯͭͣ͘͜͝ ͔͒͊ͦ͟͡ ͔ͤ ͍͙͊͗͒͘ ͙͙͚ͨͪͭ͊ͣ͊ͤͤ ͚ͣ͊͋ͯͭͤͣ͜ ͔͔͔ͣͤ͒͗ͪ͊ͣΣ 

;͊ͫͭͦ ͍ͤ͜ ͔ͦͣͨͤͫͯ͟ΊͭΈͫΎ ͦ͋ͤ͊ͤͫͭ͘͜͜ΌΣ ͔͔͊͋ͨ͘͘;ͯΊͭΈͫΎ ͟͜͡Έͫͭ͟͜Ό ͍͙͒ͦͣ͜ͻ 

͍͍͊ͪ͊ͤͭ͜͜ ͪ͜΄͔ͤΈ ͯ ͙ͨͦ͒͋ͤ͜ͻ ͍ͯͣͦ͊ͻ ͭͦ΅ͦΣ ͔͊͡ ͨͦ΄ͯ͟ ͎ͪͦͯͣͤͦͦ͘ ͋͊͊ͤͫͯ͡ ͭͯͭ 

͋͊;͙ͭΈͫΎ ͔͒ͯ͗ ͍͙͍͙͊͗ͣ͡Φ  

ˤ͊ͪͭͦ ͍͔͙ͪͤͯͭ͘ ͍͎ͯ͊ͯ ͭ͊ͦ͗͟ ͤ͊ ;͊ͫͭͦ ͎͍ͦ͋ͦͦͪΌ͍͊ͤͯ ͫΈ͎ͦͦ͒ͤ͜ 

͙ͨͫͻ͎͙ͦͦ͊ͣ͡ Ύͫͭ͟͜Έ ς ͔ͨͪͺ͔͟ͼͦͤͣ͘͜͜ Ύ͟ ͎͔ͨͪ͊ͤͤͤΎ ͒ͦ Ύ͚ͤ͊͋͟͜͡Έ΄ 

ͯͫͨ͜΄͎ͤͦͦΣ ͍͔͒ͦͪ΄͔͎ͤͦͦ ͍ ͍ͣͫͭͦͦͣͯ͘͜ ͜ ͨͪͦͼ͔ͫͯ͊͡Έͤͦͣͯ ͨ͊ͤ͜͡ ͍͙ͦͤ͊ͤͤ͟Ύ 

͍͊͒͊ͤͤ͘ΎΦ ̆ͦ;͊ ͔ͨͪͺ͔͟ͼͦͤͫͭͫ͜͜Έ͟͜ ͤ͊ͻ͙͙͡ ͍͙͒͊ΌͭΈͫΎ ͙͒ͦͫͭΈ ͼͤͤͦ͜Ό Ύͫͭ͟͜ΌΣ 

͔͊͡ ͝ͻͤΎ ͤ͊͒ͣͪͤͫͭ͜͜Έ ͯ ͎͊͊͘͡Έͤͦͣͯ ͔ͦͤͭͫͭ͟͟͜ ͔ͣͦ͗ ͍͙͙ͫͭͯͨ͊ͭ ͎͊͡Έ͍͙ͣͤͣ͜ 

;͙͙ͤͤͦͣ͟ ͒͡Ύ ͍͙ͪͦͭͯ͘͟ ͍ͭͦͪ;͎ͦͦ ͔ͨͦͭͤͼ͊ͯ͜͡ ͚ͣ͊͋ͯͭͤΈ͎ͦͦ ͔͔͔ͣͤ͒͗ͪ͊Φ 

ˤ͙͍͙ͫͤͦ͟ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˾͍͙ͦͭͦ͘͟ ͍ͭͦͪ;͎ͦͦ 

͔ͨͦͭͤͼ͊ͯ͜͡ ͚ͣ͊͋ͯͭͤΈ͎ͦͦ ͔͔͔ͣͤ͒͗ͪ͊ ͔ͦͤͦͣ͟͜;ͤͦ͝ ͎͊ͯ͘͜͡ ͍͙͔ͨͦͤͤ ͍͙͙ͫͭͯͨ͊ͭ 

ͦ͒ͤ͜ΊΌ ͘͜ ͔͎ͫͭͪ͊ͭ͜;͙ͤͻ ͚ͤ͜͜͡ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯ ͍ ͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Σ 

͍͔͒ͦ͋ͪ͊͗ͤͤ͜Ύͣ ͎͙ͯͣ͊ͤͫͭ͜;͎ͤͦͦ ͨ͒͜ͻͦ͒ͯ ͒ͦ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͭ͊ 

ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ Ύ͟ ͙ͫ͊͒ͤ͊͟͟͡ ͙͗ͭͭΊ͍͎ͦͦ ΄͡Ύͻͯ ͡Ό͙͙͒ͤΦ ˽͔ͪͦͭ 

͎͊͊͘͡Έͤ͊ ͔͒͜Ύ ͍͙ͪͦͭͯ͘͟ ͍͙ͨͦͤͤ͊ ͙͎͍͙ͦͪͯ͊ͭͫ͟Ύ ͍ ͔͔͔͚͋ͨͦͫͪ͒ͤ͘͜ ͔͎͎ͨ͒͊ͦ͜;͚ͤ͜ 

͍͊͘Ίͣͦ͒͜͝Σ Ύ͊͟ ͔ͤ ͔ͣͦ͗Σ ͯ ͒͊ͤͦͣͯ ͍͙ͨ͊͒ͯ͟Σ ͎͍͍͙ͨͦͫͯͦͯ͊ͭͫ͡Ύ ͍͙͟͡Ό;ͤͦ 

͔͔͔͙͙ͯͫͪ͒ͤͤͣ ͦͪ͜Ί͙͙ͤͭͪ͊ͣΦ  

˽ͦ͒͊͡Έ΄͜ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͔͙ͨͪͦ͋ͣ͡ ͍͙ͪͦͭͯ͘͟ ͍ͭͦͪ;͎ͦͦ ͔ͨͦͭͤͼ͊ͯ͜͡ 

͚ͣ͊͋ͯͭͤΈ͎ͦͦ ͔͔͔ͣͤ͒͗ͪ͊ ͔͔ͨͪ͒͋͊;͊ΌͭΈ ͪͦͪͦ͋ͯ͘͟ ͔͙ͣͭͦ͒;͙ͤͻ ͊ͫ͊͒͘ 

͔͔͊͋ͨ͘͘;͔ͤͤΎ ͙ͦͫͦ͋ͫͭͫͤͦ͜ ͦͪ͘͜Ί͍͎ͤͭͦ͊ͤͦͦ ͍͙ͪͦͭͯ͘͟ ͍ͭͦͪ;͎ͦͦ ͔ͨͦͭͤͼ͊ͯ͜͡ 

͔ͫͭͯ͒ͤͭ͊ ͔ͦͤͦͣ͟͜;͎ͤͦͦ ˭ˤ˻ ͘ ͯͪ͊ͻ͍ͯ͊ͤͤΎͣ ͍͙͙͍͟͟͜͡ ͫͯ;͊ͫͤͦͫͭ͜ ͭ͊ ͔͚ͪ͊͜͡ 

͍ͭ͜;͙ͤ͘Ύ͎ͤͦͦ ͔͔͔ͣͤ͒͗ͣͤͭͯΦ 

 



˜̨̨̘̆̅́̄̏̄̎ ̎́̔̋̉ȡ ̨̠̓̆̏̑ȟ ̨̨̠̒̓̏̑ȟ ̨̨̨̗̎̎̏̃́̊̎ ̨̖̩̓̆̎̏̌̏̄ȟ ςπρ9ȟ Ο 6 (90) 

60 

˶˱́˩˾ˢ́̂˾ˢ 
˽ͪͦ ͍͙΅ͯ ͍ͦͫͭͯ͜Φ ˭͊ͦͤ͟ ͙̂ͪ͊ͤ͟͝ ͍͒͜ лмΦлтΦнлмп ͪΦ όOn Higher Education. Law of Ukraine 

01.07.2014). 
ˣ͔͊͗ͤΌ͟Σ ˤΦΣ ˣ͊ͤΎͫΣ ˻Φ όнлмоύ. ˸͔ͦ͒͡Έ ͺ͍ͦͪͣͯ͊ͤͤΎ ͔͙͍͎ͪ͊ͭͤͦͦ͟ ͙͔ͣͫͤͤ͡Ύ ͯ ͔͍ͫͭͯ͒ͤͭ͜Φ 

˻͍ͫͭ͊͜ ͭ͊ ͍͙ͪͦͭͦ͘͟ ͍ͦ͋͒͊ͪͦ͊ͤͦ͝ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ тΣ 49-54 (Bazheniuk, V., Banias, O. 
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Hordienko, P. L. (2007). Management. K.: Allerta, CST). 

˨͍ͦ͋ͪͦͦ͡ΈͫΈ͊͟Σ ˹Φ όнлмоύΦ ˽͔ͪͦ͋ͣ͊͡ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͔͔͔͍ͣͤ͒͗ͪ͜ 
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Problem of Professional Training of Future Managers of the Non-Production Sphere. 
New pedagogical thought, 11, 221.  Retrieved from: 
http://nbuv.gov.ua/UJRN/Npd_2013_1_58). 

ˬ͍͒͊ͤͦ͊-˹͔͒͜͡Έͦ͟Σ ˻Φ όнлмрύΦ ˢ͙͙ͫͦ͒͒͊ͭ͟͜͟;ͤ͊ ͙͔ͫͫͭͣ͊ ͍͊͘Ίͣͦ͒͜͝ ͍͙͊͒͊͟͡;͊ ͜ ͔ͫͭͯ͒ͤͭ͊ 
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The axiodidactic system of teacher-student interaction in the study of pedagogical 
subjects. Poltava: PNPU). 

˶͔͔ͫ;ͦ͟Σ ˸Φ όнллрύΦ ̂ͪ͊ͤͫ͟͝Έ͊͟ ͔ͣͦ͒͡Έ ͔͔͔ͣͤ͒͗ͣͤͭͯΦ ˹͙͚͊ͪͦ͒ͤ ͎ͦ͡Ύ͒͊;Υ ͨͦͪͭ͊͡ 
͍͎ͫͭͦ͜͡Ύ͙͒ͤͻ ͍͙ͤͦͤΦ ˾͔͙͗ͣ ͒ͦͫͭͯͨͯΥ https://www.ar25.org/article/ukrayinska-
model-menedzhmentu.html (Lesechko, M. (2005). Ukrainian model of management. 
PeopleΩs Observer: Worldview News Portal. Retrieved from: 
https://www.ar25.org/article/ukrayinska-model-menedzhmentu.html). 

˸ͦ͡Ύͦ͟Σ ˤΦ όнллсύΦ ͍́ͦͪ;͙͚ ͔ͨͦͭͤͼ͊͜͡ ͡Ό͙͙͒ͤ Ύ͟ ͙ͨͫͻ͎ͦͦ͜͡;ͤ͊ ͔ͨͪͦ͋ͣ͊͡Φ ˭͒͋ͤͦͫͭ͜͜Σ 
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SUMMARY 
Dzekun Yuri. Dynamics of development of creative potential of the future manager of 

economic industry in a humanistically oriented educational process. 
The issue of development of creative potential of the future manager of economic 

sphere in the process of vocational training is considered. The problems of this process, which 
are both objective and subjective, are analyzed. The author concludes that development of 
creative potential of the future manager of the economic sector should act as one of the 
strategic lines of the educational process in a higher education institution, reflecting 
humanistic approach to vocational training and professional activity as an integral part of 
the human life path.  

It is reasonable to think that considering the problem of development of personal 
qualities of a future specialist, one should consider not only the need to stimulate certain 
traits, but also the need to correct or even slow down development of some of them. That is, 
professional development of the individual should include at least three approaches to 
ensuring their dynamics, which can be designed not only as a direct (increase in the level of 
development of certain traits) or inverse (a decrease in the frequency of expression, strength 
and stability of personality traits that impede professional development of a future specialist. 
In this case, some of the features can be regarded as relatively static, that is, those that are 
formed at a sufficient level and further development of which can lead to deterioration of the 
result tendencies. 

The general idea of development must be corrected in direct pedagogical interaction, 
which cannot serve exclusively averaged guidelines and requires development of 
methodological bases for providing personally oriented development of creative potential of 
the student of economic institution of higher education taking into account the challenges of 
the present and realities of national management 

Key words: manager, higher school, vocational training, economic sphere, creative 
potential, development, self-development. 
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΄͟͜͡Έͤ͜ ͤ͊ͤͤ͘ΎΣ ͙ͨͪ ͍͙͍;͔ͤͤ͜ ͙͊ͫ͟͡;ͤͦ͝ ͔ͣͻ͙͊ͤ͜͟Σ ͔ͯ͗ ͤ͊ ͔ͭ͊ͨ͜ 

ͺͦͪͣͯ͡Ό͍͊ͤͤΎ ͍͊ͪ͊͜ͼ͚͙ͤ͜ͻ ͙ͨͪͤͼ͙͍ͨ͜Σ Ύ͟͜ ͚ͤ͊͋͜͡Έ΄ͦΌ ͣͪͦ͜Ό ͙ͫͨͪΎ͙͡ 

͍͔ͫͭͦͪͤͤΌ ͍ͫ͜ͻ ͙͊ͤ͊ͭ͜͡;͙ͤͻ ͔͍ͣͭͦ͒͜ ͔͔͙ͭͦͪͭ;ͤͦ͝ ͺ͙͙͘͜͟Σ ͍͙ͦͤ ͙ͫͭ͊͟ΌͭΈͫΎ ͘ 

͎͋͊͊ͭΈͣ͊ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎ͙ͣ ͚ ͙͙͊͋ͫͭͪ͊ͭͤͣ͟ ͨͦͤΎͭͭΎ͙ͣΣ ͺ͍ͦͪͣͯ͊ͤͤΎ Ύ͙͟ͻ 

͍͙ͫͭ͊ͭΈ ͔͔ͨͪ͒ ͙͙ͤͣ ͊͒͊͘;ͯ ͍͍͙͙͒ͣͦͭͫ͜Ύ ͙͙͙ͣͫͭ͡ ͜ ͔͍͙ͦͨͪͯ͊ͭ ͍͙͘;͙͙ͤͣ 

ͤ͊ͦ;͙͙ͤͣ ͨͦͤΎͭͭΎ͙ͣΣ ΅ͦ ͙ͨͪͭ͊ͣ͊ͤͤ͜ ͎͊͊͘͡Έ͚ͤ͜ ͺ͙͘͜ͼ͜Σ ͊ ͔͔ͨͪ͒ 

͍͙͊͒͊͟͡;͙͊ͣ ς ͋ ͔͘͜͡; ͔͙ͣͭͦ͒;͙ͤͻ ͔ͨͪͦ͋ͣ͡Σ Ύ͟͜ ͨͦͭͪ͋ͤͦ͜ ͍͙ͪ͜΄͙͙ͭΦ 

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ͍ͤ͊ͯͦͦ͟-͔͙ͣͭͦ͒;ͤͦ͝ ͔͙ͭͪ͊ͭͯͪ͜͡ 

ͨͦ͊ͯ͘͟ΊΣ ΅ͦ ͔ͨͪͦ͋ͣ͊͡ ͺ͊ͻ͍ͦͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͯ;͙͔͍ͭ͜͡ ͺ͙͙͘͜͟ ΄͙ͪͦͦ͟ 

͎͍ͦ͋ͦͦͪΌΊͭΈͫΎ ͍ͤ͊ͯͦ͟ͼΎ͙ͣ ͤ͊ ͫͭͦͪͤ͊͜͟ͻ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͭ͊ ͔͙ͣͭͦ͒;͙ͤͻ 

;͙͍͊ͫͦͨͫ͜ ͯ ͙ͪͤ͘͜ͻ ͔͊ͫͨͭ͊͟ͻΥ ͘͜ ͔͙ͨͪͦ͋ͣ͡ Ύͦͫͭ͟͜ ͍͙ͦͫͭ͜ ͍ ͎͊ͯ͘͜͡ ͺ͙͙͘͜͟ ͭ͊ 

ͺ͔ͯͤ͒͊ͣͤͭ͊͊͘͜͡ͼ͜͝ ˻Φ x ͎͚͍ͯ͊ͦΣ ˿Φ ˥ ͦͤ;͔͊ͪͤͦ͟Σ ˻Φ ˶ Ύ΄͔ͤͦ͟Σ ˢΦ ˽ ͍͔͊ͤͦ͟͡Σ 

˻Φ ˿ ͔͎ͪΊΊ͍Σ ˸Φ ̊ ͯͭ ͭ͊ ͤ͜ΦΤ ͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͚ͣ͊͋ͯͭͤΈ͎ͦͦ ͍;͙͔ͭ͡Ύ ͺ͙͙͘͜͟ ͤ͊ ͊ͫ͊͒͊͘ͻ 

͔͔͎ͦͣͨͭͤͭͤͫͤͦͦ͟͜ ͨ͒͜ͻͦ͒ͯ ͒ͦͫ͒͗ͯ͜͡ΌͭΈ ˽Φ s ͭ͊ͣ͊ͤ;ͯ͟Σ ˥Φ s ͍ͭ͊ͤͦΣ ˸Φ ˥ ͍ͦͦͦ͟͡Σ 

˻Φ ˶ Ύ΄͔ͤͦ͟Σ ˤΦ ˿ ͔͎ͪ͜Ίͤͦ͟ ͭ͊ ͤ͜ΦΤ ͍͙ͨ͒͜΅͔ͤͤΎ Ύͦͫͭ͟͜ ͙͙͒͒͊ͭ͟;͎ͤͦͦ 

͔͔͊͋ͨ͘͘;͔ͤͤΎ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯ ͭ͊ ͍͔͒ͦͫͦͤ͊ͤͤ͟͡Ύͣ ͺ͙͘͜;͎ͤͦͦ 

͍ͤ͊;͊͡Έ͎ͤͦͦ ͔͔͙͔ͫͨͪͣͤͭͯ͟ ͒ͦͫ͒͗ͯ͜͡ΌͭΈ ˶Φ x ͎͔͊ͦ͒͊ͪͤͦ͟͡Σ ˤΦ ʕ ͔͙͡;ͦ͟Σ 

ˤΦ ʕ ͍ͦͦͭͪͯ͋͟Σ ˤΦ ˭ ͙͚͊͋ͦͦͭͤ͡Σ ˶Φ ˴ ͊͊ͨͯ͡΄͊Σ ˩Φ ˴ ͦͪ΄͊͟Σ ˨Φ ˴ ͦͫͭΌ͔͍͙͟;Σ 

˻Φ ˸ ͙͊ͪͭͤΌ͟Τ ͔͙ͣͭͦ͒;ͤ͜ ͔͙͊ͫͨͭ͟ ͍͙͍;͔ͤͤΎ ͔͍͙ͨͤͻ ͙ͨͭ͊ͤΈ ͍ͯͪͫ͟͜ ͎͊͊͘͡Έͤͦ͝ ͜ 

͔͔͙ͭͦͪͭ;ͤͦ͝ ͺ͙͙͘͜͟ ͎ͪͦ͘͡Ύ͒͊ΌͭΈ ͯ ͍ͫͦ͝ͻ ͨͪ͊ͼΎͻ ˤΦ ˸ ͔͔͔ͤ͒ͪͼΈ͙͚͟Σ ˱Φ ˿ ͊͡Έ͙ͤ͟Σ 

ˤΦ ˿ ͙ͪͦͭΌ͟ ͭ͊ ͤ͜ΦΤ ˥Φ x ͯ΄ͦ͟Σ ˻Φ ˴ ͍ͦͤͦ͊͡Σ ˱Φ ˸ ͦͪͦ͘Σ ˸Φ ˿ ͍͙͚͊͒ͦΣ ˤΦ ˿ ͔͎ͪ͜Ίͤͦ͟Σ 

ˣΦ ˿ ͯͫΈΣ ˱Φ ́ ͙;͙ͤ͊ ͭ͊ ͤ͜Φ ˻ͼͤ͜ΌΌ;͙ ͤ͊͘;͔ͤͤΎ ͨͪ͊ͼΈ ͯ;͔͙ͤͻ-͔͙͍ͣͭͦ͒ͫͭ͜Σ 

͎ͯ͊͊͘͡ΈͤΌΌ;͙ ͔ͪͯ͘͡Έ͙ͭ͊ͭ ͝ͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ͭ͊ ͍͎͊ͫͤͦͦ͡ ͍͒ͦͫ͒ͯ͜ ͙ͪͦ͋ͦͭ ͍ 

͔͎͎ͨ͒͊ͦ͜;ͤͦͣͯ ͍͔͙͔ͯͤͪͫͭͭ͜͜Σ ͙ͣ ͚͒͜΄͙͡ ͍͙͍ͫͤͦͯ͟Σ ΅ͦ ͍ ͔ͭͦͪ͜͝ ͭ͊ ͔͙ͣͭͦ͒ͼ͜ 

͍͙͊͒͊ͤͤ͟͡Ύ ͺ͙͙͘͜͟ ͙ͨͪ͊ͭ͟;ͤͦ ͍͒ͫͯͭͤ͜͜ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΣ ͯ Ύ͙͟ͻ ͍͙͍ͫͭ͜͡Ό͍͙͊ͫ͡Ύ ͋ 

͔͙ͣͭͦ͒;ͤ͜ ͔͙͊ͫͨͭ͟ ͍ͤ͊;͊ͤͤΎ ͍ͦͫͤͦ ͙͊ͤ͊ͭ͜͡;ͤͦ͝ ͔ͣͻ͙͊ͤ͜͟Φ ˶͙΄͔ ͍ ͔͙ͦͪͣ͟ͻ 

͙ͨͦͫ͋ͤ͊͜͟ͻ όˣ͔ͦͤ͒͊ͪͤͦ͟ ͭ͊ ͤ͜ΦΣ нллпΤ ˣ͎͍ͯ͊ͦ͟͡ ͭ͊ ͤ͜ΦΣ нлмтΤ ˱͍͍͊ͤͦ ͭ͊ ˸͊ͫ͟Όͭ͊Σ 

нлмнΤ ͍̐͗ͦ ͭ͊ ͤ͜ΦΣ нллтΤ ˶͙͍͙͍ͭͤͦ ͭ͊ ͤ͜ΦΣ нлмоύ ͺ͎͔ͪ͊ͣͤͭ͊ͪͤͦ ͎ͪͦ͘͡Ύͤͯͭͦ 

͍ͦ͋͐ͪͯͤͭͯ͊ͤͤΎ ͨͦͤΎͭΈ ζ͍͙ͯͣͦ ͍͍͎͙ͪͤͦ͊͜ ͙͔͙ͫͫͭͣ ͭ͜͡ηΣ ζ͍ͪͭͯ͊͜͡Έͤ͜ 

͔͔ͨͪͣ͜΅͔ͤͤΎηΣ ζ͙ͨͪͤͼ͙ͨ ͍ͪͭͯ͊͜͡Έ͙ͤͻ ͔͔ͨͪͣ͜΅͔ͤΈηΣ Ύ͟͜ Ί ͔͔͍ͨͪ͒ͯͣͦͦΌ 

ͺͦͪͣͯ͡ Ό͍͊ͤͤΎ ͍͊ͪ͊͜ͼ͚͙ͤ͜ͻ ͙ͨͪͤͼ͙͍ͨ͜Φ 

́ͦͣͯ ͔ͣͭͦΌ ͒͊ͤͦ͝ ͫͭ͊ͭͭ͜ Ί ͍͙͍͔ͫͭͤͤ͜͡Ύ ͔͒Ύ͙͟ͻ ͔͙ͣͭͦ͒;͙ͤͻ ͔͍͊ͫͨͭ͟͜ 

͍ͤ͊;͊ͤͤΎ ͔͙ͭͣ ζ˽͙ͪͤͼ͙ͨ ͍ͪͭͯ͊͜͡Έ͙ͤͻ ͔͔ͨͪͣ͜΅͔ͤΈηΦ  

˸͔͙ͭͦ͒ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ ˨͡Ύ ͍͙ͪ͜΄͔ͤͤΎ ͍͔͙ͨͦͫͭ͊ͤ͡ͻ ͊͒͊͘; ͯ ͍͚ͤ͊ͯͦ͟͜ 

ͫͭ͊ͭͭ͜ ͔͔͍ͨͪ͊͗ͤͦ ͋ͯͦ͡ ͍͙͙ͦͪͫͭ͊ͤͦ͟ ͔͔͙ͭͦͪͭ;ͤ͜ ͔͙ͣͭͦ͒Υ ͊ͤ͊͘͜͡ ͍ͭ͜;͙ͤ͘Ύ͙ͤͻ ͜ 

͙͊ͪͯ͋͗ͤ͘͜ͻ ͍͙ͤ͊ͯͦ͟ͻ ͔͔͒͗ͪ͡Σ ͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͜Ύ ͚ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎ ͔͍ͣ͊ͭͪ͊͜͜͡ 

͔͔͙ͭͦͪͭ;͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ 
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ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ͎̂͊͊͘͡ΈͤΌΌ;͙ ͔ͪͯ͘͡Έ͙ͭ͊ͭ ͊ͤ͊ͯ͘͜͡ 

͍ͤ͊;͊͡Έ͙ͤͻ ͙͍ͨͦͫ͋ͤ͜͟͜ ͜ ͍͎͊ͫͤͦͦ͡ ͍͒ͦͫ͒ͯ͜Σ ͙͙ͯͨͤͣͦͫ͘Ύ ͔͒ͭ͊͡Έͤ͜΄͔ ͤ͊ 

͎ͪͦ͘͡Ύ͒͜ ͎ͦ͒ͤͦͦ ͘ ͙͍͙ͣͦ͗͡ͻ ͍͍͊ͪ͊ͤͭ͜͜ ͍ͦ͋͐ͪͯͤͭͯ͊ͤͤΎ ͙ͨͭ͊ͤͤΎ ζ˽͙ͪͤͼ͙ͨ 

͍ͪͭͯ͊͜͡Έ͙ͤͻ ͔͔ͨͪͣ͜΅͔ͤΈηΣ Ύ͙͚͟ ͙ͣ ͍͙͙͍ͦͪͫͭͦͯ͟Ίͣͦ ͤ͊ ͔͟͡ͼ͜Ύͻ ͘͜ ͙͊ͫ͟͡;ͤͦ͝ 

͔ͣͻ͙͊ͤ͜͟Φ 

˸͔ͭ͊ ͍͙͍;͔ͤͤΎ ͔͙ͭͣ ͔͔ͨͪ͒͋͊;͊Ί ͚͔ͦͤ͊ͦͣͤͤ͘͡Ύ ͔͍ͫͭͯ͒ͤͭ͜ ͘ ͍͙ͯͣͦ͊ͣ 

͍͍͎͙ͪͤͦ͊͜ ͙͔͙ͫͫͭͣ ͔ͣ͊ͭͪ͊͜͡Έ͙ͤͻ ͭͦ;ͦ͟ ͭ͊ ͙͔͙ͫͫͭͣ ͭ͜͡Σ ͘ ͙͙ͨͪ͊͒͊ͣ͟͡ 

͙ͨͪ͊ͭ͟;͎ͤͦͦ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͙ͨͪͤͼ͙ͨͯ ͍ͪͭͯ͊͜͡Έ͙ͤͻ ͔͔ͨͪͣ͜΅͔ͤΈΦ  

ˤ͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͔͙ͣͭ ͣͫͭ͘͜ ͔͙ͭͣ ͙͍ͪͦͪ͊͘͟ΊͭΈͫΎ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͙ͭ͊͟ͻ 

͙ͨͭ͊ͤΈΥ 

- ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍ͯͣͦ ͍͍͎͙ͪͤͦ͊͜ ͙͔͙ͫͫͭͣ ͔ͣ͊ͭͪ͊͜͡Έ͙ͤͻ ͭͦ;ͦ͟Σ ͙͔͙ͫͫͭͣ ͭ͜͡Τ 

- ͊ͤ͊͘͜͡ ͚͙͒ͫͤ͜ͻ ͭ͊ ͙͍͙ͣͦ͗͡ͻ ͔͔ͨͪͣ͜΅͔ͤΈΤ 

- ͺͦͪͣͯ͡Ό͍͊ͤͤΎ ͙ͨͪͤͼ͙ͨͯ ͍ͪͭͯ͊͜͡Έ͙ͤͻ ͔͔ͨͪͣ͜΅͔ͤΈΤ 

- ͙ͦͭͪͣ͊ͤͤΎ ͘ ͙ͨͪͤͼ͙ͨͯ ͙͍͙ͣͦ͗͡ͻ ͔͔ͨͪͣ͜΅͔ͤΈ ͍ͯͣͦ ͍͍͎͙ͪͤͦ͊͜ 

͍͔͎ͭͪ͒ͦͦ ͭ͊͜͡; 

- ͙ͨͪ͊ͭ͟;͔ͤ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͙ͨͪͤͼ͙ͨͯ ͍ͪͭͯ͊͜͡Έ͙ͤͻ ͔͔ͨͪͣ͜΅͔ͤΈΦ 

ˤ͙͍;͔ͤͤΎ ͔͙ͭͣ ͒ͦͼ͜͡Έͤͦ ͪͦͨͦ͘;͙͊ͭ ͘ ͎͍ͤ͊͊͒ͯ͊ͤͤΎΣ ΅ͦ ͍ ͯͫ͜Σ ͍ͤ͊ͭ͜Έ 

͍ͫͭ͊ͪͦ͒͊ͤ͜Σ ;͙͊ͫ ͡Ό͙͒Σ ͋ͯ͒ͯΌ;͙ ͦͪ͊͋͟͜͡Σ ͙ͣͦͫͭ ͚ ͪͤͦͣ͊ͤͭͤ͘͜͜͜ ͍͋ͯ͒͜͜͡Σ 

͙͙ͫͭ͊ͫ͟͡Έ ͘͜ ͔ͨͪͦ͋ͣͦ͡Ό ͔͔͔͋ͪ͗ͤͤ͘Ύ ͍͍͎͙ͪͤͦ͊͜ ͼ͙ͻ ͍͙ͪͯͦͭͦͪͤ͟ͻ ͫͨͦͪͯ͒Φ 

˨ͦ ͍͔ͫͭͦͪͤͤΎ ͺ͙͙͘͜͟Σ Ύ͟ ͙ͤ͊ͯ͟ ͨͪͦ ͙ͨͪͪͦ͒ͯΣ ͼ͜ ͔͙ͨͪͦ͋ͣ͡ ͍ͪͦ͘ΩΎ͍͙ͯ͊ͫ͘͡ΎΣ 

͍͙͊͘͘;͚͊Σ ͤ͊ ͍ͦͫͤͦ͜ ͤͭͯ͜͝ͼ͜͝ ͡Ό͔͚͒Σ Ύ͊͟ ͍͋͊ͯ͊͊ͫ͘͡Ύ ͤ͊ ͎͋͊͊ͭͦͪ͜;ͤͦͣͯ ͍͒ͦͫ͒͜͜Σ 

΅ͦ ͔͔͍͍ͨͪ͒͊͊ͫΎ ͍͒͜ ͨͦͦͤͤ͟͜͡Ύ ͒ͦ ͨͦͦͤͤ͟͜͡ΎΦ ˢ͔͡ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͙͡΄͔ 

͍͒ͦͫ͒ͯ͜ ͔ͤ ͍͙͊͗͒͘ ͙͍͙ͨͪͦ͒ͦ͘͡ ͒ͦ ͎͋͊͗͊ͤͦͦ ͔ͪͯ͘͡Έͭ͊ͭͯΣ ͊ ͔͙͚ͦ͒ͪ͗͊ͤ 

͔ͪͯ͘͡Έͭ͊ͭ ͔ͤ ͍͙͊͗͒͘ ͒ͦͫΎ͎͍͊ͫΎ ͚ͤ͊͋͜͡Έ΄ ͪ͊ͼͦͤ͊͜͡Έ͙ͤͣ ͫͨͦͫͦ͋ͦͣΦ ́ͦͣͯ 

͔͙ͨͦͭͪ͋ ͙͙ͨͪ͊ͭ͟͟ ͍͙͙ͫͭ͊͡ ͊͒͊͘;ͯ ͍͙ͤ͊͘;͙͙ͭ ͍͙ͯͣͦΣ Ύ͟͜ ͔͔͊͋ͨ͘͘;ͯΌͭΈ 

͔͔͔͋ͪ͗ͤͤ͘Ύ ͍͙ͨͦ͋ͯ͒ͦ͊ͤͻ ͫͨͦͪͯ͒ ͍͒͜ ͍ͫ͊ͣͦ͜͡Έ͎ͤͦͦ ͚͍ͪͯͤͯ͊ͤͤΎΣ ͭͦ͋ͭͦ 

͔͔͊͋ͨ͘͘;ͯΌͭΈ ͍͙ͯͣͦ ͍͍͎͙ͪͤͦ͊͜ ͭ͜͡Φ ˹͍͔͊ͯͦ͟ ͍ͦ͋͐ͪͯͤͭͯ͊ͤͤΎ ͼ͙ͻ ͍ͯͣͦ ͫͭ͊ͦ͡ 

͙͍͙ͣͦ͗ͣ͡ ͨͫ͜͡Ύ ͍͙͒ͪͭͭ͜͟Ύ ˹ΈΌͭͦͤͦͣ ͍͊ͦͤ͘͟͜ ͙͊ͫ͟͡;ͤͦ͝ ͔ͣͻ͙͊ͤ͜͟Φ 

˭͍͔ͪͭ͊Ίͣͦ ͍͎ͯ͊ͯ ͔͍ͫͭͯ͒ͤͭ͜ ͤ͊ ͔ͭΣ ΅ͦΣ ͚͒ͫͤͦ͜Σ ͯ ͙ͭͻ ͍͙ͨ͊͒͊͟ͻΣ ͙ͦ͟͡ ͭ͊͜͡ 

ͣͦ͗ͤ͊ ͎ͪͦ͘͡Ύ͙͒͊ͭ Ύ͟ ͔ͣ͊ͭͪ͊͜͡Έͤ͜ ͭͦ;͙͟Σ ͍ͯͣͦͦΌ ͔͔͔͋ͪ͗ͤͤ͘Ύ ͝ͻ ͍͍͎͙ͪͤͦ͊͜Σ 

ͭͦ͋ͭͦ ͔͔͔͋ͪ͗ͤͤ͘Ύ ͫͨͦͦ͟Ό ͔ͣ͊ͭͪ͊͜͡Έ͙ͤͻ ͭͦ;ͦ͟ ͙͔͙ͫͫͭͣ ͍͒ͤͦͫͤͦ͜ ͔͒Ύͦ͟͝ 

͔ͤͪ͜ͼ͊͜͡Έͤͦ͝ ͙͔͙ͫͫͭͣ ͍͒ͯ͜͜͟͡Σ Ύ͟ ͼ͔ ͍͒ͦͣͦ͜ ͘ ͔ͣͻ͙͊ͤ͜͟ ˹ΈΌͭͦͤ͊Σ Ί ͍ͪͤͫͭ͜͜Έ 

ͤͯ͡Ό ͙ͫͯͣ ͙͊͒͊ͤ͘ͻ ͫ ͙͡ 
e

iF
C

 ͜  ͙ͫ͡ ͔ͪ͊͟ͼ͜͝ ͍ΩΎ͔͚͘ iR
C

: 

ä ä =+ .0i
e

i RF
CC

                                              (1) 

˨͡Ύ ͔ͣ͊ͭͪ͊͜͡Έ͙ͤͻ ͙͔ͫͫͭͣΣ ͭ͊͜͡ Ύ͙͟ͻ ͔ͤ ͣͦ͗ͤ͊ ͎ͪͦ͘͡Ύ͙͒͊ͭ Ύ͟ 

͔ͣ͊ͭͪ͊͜͡Έͤ͜ ͭͦ;͙͟Σ ͒ͦ ͙͔͙ͫͫͭͣ όмύ ͨͦͭͪ͋ͤͦ͜ ͙͒ͦ͒͊ͭ ͭ͊ͯ͟ ͫ͊ͣͯ ͙͔ͫͫͭͣͯ ͒͡Ύ 

͔͍ͣͦͣͤͭ͜ ͼ͙ͻ ͙ͫ͡Υ 
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ä ä =+ ,0R
oi

e
oi MM

CC
                                           (2) 

͔͊͡ ͍͙ͪ͊͘ όмύ ͯ ͍͙ͨ͊͒ͯ͟ ͦ͋ΩΊ͙ͣͤͻ ͭ͜͡ ͍͙͊͗͒͘ ͨͦͭͪ͋ͤͦ͜ ͍͍͙͊ͫͭͦͫͦͯ͊ͭ͘ 

͒ͦ ͔͙ͦͪͣ͟ͻ ;͙͊ͫͭͤͦ͟Σ Ύ͟͜ ͣͦ͗ͤ͊ ͎ͪͦ͘͡Ύ͙͒͊ͭ Ύ͟ ͔ͣ͊ͭͪ͊͜͡Έͤ͜ ͭͦ;͙͟Φ  

˨͡Ύ ͙͔ͫͫͭͣΣ Ύ͟͜ ͫ͊͒͊͟͡ΌͭΈͫΎ ͘ ͔͒͟͜͡Έͦ͟ͻ ͭ͜͡Σ ͙͔ͫͫͭͣͯ ͘ ͍ͪͤ͜ΎͤΈ όмύ ͜ όнύ 

͍͙͊͗͒͘ ͣͦ͗ͤ͊ ͍ͪͦ͘ΩΎ͙͊ͭ͘ ͜ ͍͍͙͙ͫͭ͊ͤͦͭ ͍͙ͯͣͦ ͍͍͎͙ͪͤͦ͊͜Φ ˢ͔͡ ͪͤͦͣ͊ͤͭͤ͘͜͜͜ 

͔ͣͻ͙͊ͤͣ͘͜Σ ͍͋ͯ͒͜͜͡ ͭͦ΅ͦ ͫ͊͒͊͟͡ΌͭΈͫΎ ͘ ͍͔͙ͦ͟͡͝ ͟͜͡Έͦͫͭ͟͜ ͍͔͙ͭͪ͒ͻ ͭ͜͡ ͜ 

͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍ͯͣͦ ͔͔͔͋ͪ͗ͤͤ͘Ύ ͍͍͎͙ͪͤͦ͊͜ ͯ ͍͙͎͡Ύ͒͜ ͍ͪͤͦͫͭ͜͜ ͤͯ͡Ό ͎͍͙ͦͦͤ͡ͻ 

͍͔͍ͭͦͪ͟͜ ͙ͫ͡ ͭ͊ ͝ͻ ͔͍ͣͦͣͤͭ͜ ͍͙ͫͭ͊ͤͦͭΈͫΎ ͙ͨͪ͊ͭ͟;ͤͦ ͔͙͍͙ͤͣͦ͗ͣ͡ ό;͔͔ͪ͘ 

͎ͪͦͣ͒ͫͭ͘͜͟͜Έ ͙͔͙ͫͫͭͣ ͍ͪͤ͜ΎͤΈ ͜ ͔͙ͣ͊ͭͣ͊ͭ;ͤ͜ ͭͪͯ͒ͤͦ΅͜ ͝ͻ ͍ͪͦ͘ΩΎ͊ͤͤ͘ΎύΦ  

˨͊͜͡ ͎ͤ͊ͦͦ͡΄ͯΊͣͦΣ ΅ͦ ͍ мтуу ͪΦ ͺͪ͊ͤͼͯ͘Έ͙͚͟ ͔͙ͣ͊ͭͣ͊ͭ͟ ͜ ͔ͣͻ͊ͤ͜͟  

ˬΦ ˶ ͎͊ͪ͊ͤ͗Σ ͊ͤ͊ͯ͘͜͡Ό;͙ ͍͒ͦͣ͜͜ ΅͔ ͍ ͍ͫͭ͊ͪͦ͒͊ͤΈͦͣͯ ͍ͫͭ͜͜ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ 

ͨͦͨͯ͡Ύ͙ͪͤͻ ͔ͣͻ͍͊ͤͣ͘͜͜Υ ͍͔͍͊͗͜͡Σ ͍ͨͦͫͨ͊ͫͭ͜͜͡Σ ͨͦͻ͙͙͡ͻ ͨͦ͡΅͙ͤ ͭͦ΅ͦΣ ͊ 

ͨͦͭͣ͜ ͜ ͔͒ͦͫ͒͗ͤ͜͡Έ ͊͘ͻ͒ͤͦ͜Ί͍͔͚ͪͦͨͫΈ͙͟ͻ ͯ;͔͙ͤͻ ό˥Φ ̂ ͋͊͡Έ͒͜Σ ˥Φ ˥ ͔͊͜͡͡ΎΣ 

˩Φ ́ ͦͪͪ͜;͔͜͡Σ ˾Φ ˨ ͔͊ͪͭ͊͟Σ ˨Φ ʕ ͊ͫ͊͜͡͡Σ ˱Φ x ͔ͪͤͯ͜͡͡ύΣ ͫͺͦͪͣͯ͡Ό͍͍͊ ͙ͨͪͤͼ͙ͨΣ 

͔͒ͯ͗ ͪͯ͘;͙͚ͤ ͒͡Ύ ͍͙͍;͔ͤͤΎ ͍͍͎͙ͪͤͦ͊͜ ͙ͪͤͦͣ͊ͤͭͤ͘͜͜ͻ ͔ͣͻ͊ͤ͜;͙ͤͻ ͙͔ͫͫͭͣΣ 

Ύ͙͚͟ ͙ͭͪ͊͒ͼ͚ͤͦ͜ ͍ ͔ͭͪ͊ͭͯͪ͜͜͡ ͙͍ͤ͊͊͘ΊͭΈͫΎ ͙ͨͪͤͼ͙ͨ ͍ͪͭͯ͊͜͡Έ͙ͤͻ 

͔͔ͨͪͣ͜΅͔ͤΈΦ ͔͚̇ ͙ͨͪͤͼ͙ͨ ͍͙ͤ͊͘;͊Ί ͔ͤͦ͋ͻ͒ͤ͜͜ ͚ ͒ͦͫͭ͊ͭͤ͜ ͍͙ͯͣͦ ͍͍͎͙ͪͤͦ͊͜ 

͎͙ͦͦͤͦͣͤ͡ͻ ͙͔ͫͫͭͣΦ ˹͊ ͔͟͡ͼ͜͝ ͨͦͭͪ͋ͤͦ͜ ͊͊ͤ͊͘͘;͙͙ͭΣ ΅ͦ ͍ͤ͜ ͔͋͘ ͍͔͔͒ͦ͒ͤͤΎ 

͍͋ͯ ͫͺͦͪͣͯ͡Έ͍͙͚ͦ͊ͤ ΅͔ ˨Φ x ͔ͪͤͯ͜͡͡ ͍ мтмт ͪΦ ͙͍͙͚́ͪ͊͡ ;͊ͫ ͼ͔ ͍͋ͯ ͔ͫ͊ͣ 

͙ͨͪͤͼ͙ͨΣ ͭͦ͋ͭͦ ͔ͨͦͦ͗ͤͤ͡ΎΣ Ύ͔͟ ͙͚ͨͪͣ͊ΊͭΈͫΎ ͔͋͘ ͍͔͔͒ͦ͒ͤͤΎ όζͤ͊ ͍ͪͯ͜ηύΦ 

˿͊ͣ ˬΦ ˶ ͎͊ͪ͊ͤ͗ ͯ ͍͙͒ͦͭͦͣͤͯ͟ ζaŜŎŀƴƛǉǳŜ !ƴŀƭȅǘƛǉǳŜη όtŀǊƛǎΣ мтууύ ͙͍ͨͫ͊Σ 

΅ͦ ͼ͔͚ ͙ͨͪͤͼ͙ͨΣ ͻͦ; ͜ ͔͒ͯ͗ ͙͚ͨͪͦͫͭΣ ͔ͤ Ί ͦ;͔͍͙͙͒ͤͣ ͤ͊ͫͭ͜͡Έ͙͟Σ ΅ͦ͋ ͚͎ͦͦ 

ͣͦ͗ͤ͊ ͋ͯͦ͡ ͙͚͙ͨͪͣ͊ͭ Ύ͟ ͙͊ͫͦͣ͊ͭ͟͜;͔ͤ ͍͔͔ͭͪ͒͗ͤͤΎ ͔͋͘ ͍͔͔͒ͦ͒ͤͤΎΦ ˤͤ͜ ͯ 

ͺͦͪͣͯ͡Ό͍͊ͤͤ͜ ˨Φ x ͔ͪͤͯ͜͡͡ ͋͊ͯ͘ΊͭΈͫΎ ͤ͊ ͙ͨͪͤͼ͙ͨ͜ ͒͜͝ ͍͔͊͗͡ΎΣ ͍͎͒ͦͣͦͦ͜ ΅͔ 

ˢͪͻ͔ͣ͒ͯ͜ όнутςнмн ͪͪΦ ͒ͦ ͤΦ͔ΦύΣ ͜ ͤ͊ ͊ͫͦͣ͟͜͜ ͔͎ͨ͊ͪ͊ͦͪ͊ͣ͊͡͡ ͙ͫ͡Φ ˢ͔͡ ͘͜ 

͍͍͔͔͒ͤͤΎͣ ͯ ͔ͣͻ͊ͤͯ͜͟ ͨͦͤΎͭΈ ζ͍ͪͭͯ͊͜͡Έͤ͜ ͔͔ͨͪͣ͜΅͔ͤͤΎη ͭ͊ ζ͔͒͊͜͡Έͤ͜ ͍ΩΎ͘͜ηΣ 

͚͎ͦͦ ͣͦ͗ͤ͊ ͔͎ͦ͟͡ ͍͔͙͒ͦͫͭΣ ͭͦ͋ͭͦ ͚͎ͦͦ ͨͦͭͪ͋ͤͦ͜ ͔ͯ͗ ͎ͪͦ͘͡Ύ͙͒͊ͭ Ύ͟ ͔͔ͭͦͪͣͯΣ 

΅ͦ ͣ͊Ί ͍͔͔͒ͦ͒ͤͤΎΦ ͙́ͣ ͔ͤ ͔ͣͤ΄Σ ͙ͭͪ͊͒ͼ͚ͤͦ͜ ͚͎ͦͦ ͍͔͗ ͋͜͡Έ΄͔ ͍͒ͦͻ ͫͭͦͭ͜͡Έ 

͙͍ͤ͊͊͘ΌͭΈ ͔ͤ ͔͔ͭͦͪͣͦΌΣ ͊ ͙ͨͪͤͼ͙ͨͦͣΦ ˻͔ͭ͗ ͒͊͜͡Σ ͔ͤ ͨͦͪͯ΄ͯΌ;͙ ͙ͭͪ͊͒ͼ͜Ό 

ͯ ͍ͤ͊͘͜Σ ͺͦͪͣͯ͡ΌΊͣͦ ͙ͨͪͤͼ͙ͨ ͍ͪͭͯ͊͜͡Έ͙ͤͻ ͔͔ͨͪͣ͜΅͔ͤΈΥ ͒͡Ύ ͍͍͎͙ͪͤͦ͊͜ 

͋ͯ͒Έ-Ύͦ͟͝ ͔ͣͻ͊ͤ͜;ͤͦ͝ ͙͔͙ͫͫͭͣ ͘͜ ͫͭ͊ͼ͙͙ͦͤ͊ͪͤͣ͜ ͔͒͊͜͡Έ͙͙ͤͣ ͍ΩΎ͘Ύ͙ͣ 

͔ͤͦ͋ͻ͒ͤͦ͜ ͜ ͒ͦͫͭ͊ͭͤΈͦΣ ΅ͦ͋ ͫͯͣ͊ ͪͦ͋ͭ͜ ͙͍͙͊ͭͤ͟ͻ ͙ͫ͡ ͤ͊ ͋ͯ͒Έ-Ύͦͣͯ͟ 

͍ͪͭͯ͊͜͡Έͤͦͣͯ ͔͔ͨͪͣ͜΅͔ͤͤ͜ ͍͒ͦͪͤ͜Ό͍͊͊͡ ͤͯ͡Ό 

ä
=

=
N

i
ii rF

1

.0
CC
d                                                          (3) 

ˢ͟ͼ͔ͤͭͯΊͣͦ ͍͎ͯ͊ͯ ͔͍ͫͭͯ͒ͤͭ͜ ͤ͊ ͭͦͣͯΣ ΅ͦ ͨ͒͜ ͍͍͎ͪͤͦ͊ͦ͜Ό ͙ͣ ͪͦͯͣ͘͜Ίͣͦ 

͔ͤ ͍͍͎ͪͤͦ͊ͯ͜ ͙͍͙͊ͭͤ͟ͻ ͙ͫ͡ ͜ ͙ͫ͡ ͔ͪ͊͟ͼ͜͝Σ ΅ͦ ͒͜ΌͭΈ ͤ͊ ͭͦ;͙͟ ͙͔͙ͫͫͭͣΣ ͙ͨͪ Ύ͚͟͜ 
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͙͔ͫͫͭͣ͊ ͔ͣͦ͗ ͪͯͻ͙͊ͭͫΎ ͨͦ ͔ͤͪ͜ͼ͜͝Σ ͊ ͝͝ ͚ͫͨͦ͟͜Σ ͭͦ͋ͭͦ ͔ͤͪͯͻͦͣͫͭ͜Έ ͯͫ͜ͻ 

͔ͣ͊ͭͪ͊͜͡Έ͙ͤͻ ͭͦ;ͦ͟ ͙͔͙ͫͫͭͣ ͍͒ͤͦͫͤͦ͜ ͔͒Ύͦ͟͝ ͔ͤͪ͜ͼ͊͜͡Έͤͦ͝ ͙͔͙ͫͫͭͣ ͍͒ͯ͜͜͟͡Φ  

́͊ͦ͗͟ ͔ͭͪ͋͊ ͔͙͙ͨ͒ͪͫͭ͜͟͡Σ ΅ͦ ͍ ͔ͣͻ͊ͤ͜ͼ͜Σ ͙ͦ͟͡ ͍͍͙͙ͦ͒͡ ͨͦͤΎͭͭΎ 

ζ͔͔͔ͣͤͭ͊ͪͤ͊͡ ͪͦ͋ͦͭ͊η 

  ,rdFdA
CC
Ö=                                                        (4)  

͙ͣ͊͡ ͤ͊ ͍ͯ͊͘͜ ͪͦ͋ͦͭͯ ͙ͫ͡Σ ͙͔͙ͨͪ͊͒ͤ͟͡ͻ ͒ͦ ͭͦ;ͦ͟ ͙͔͙ͫͫͭͣΣ ͙ͨͪ 

͔ͤͫͤ͟͜;͔ͤͤͦ ͙ͣ͊͡ͻ ͔͔ͨͪͣ͜΅͔ͤͤΎͻ ͼ͙ͻ ͭͦ;ͦ͟ ͍ͯ͒ͦ͗͘ ͝ͻ ͭͪ͊Ί͚ͭͦͪ͟͜Φ ˱ͤ͊͟΄͔ 

͊͗ͯ͟;͙Σ ͙͒ͺ͔͔ͪͤͼ͙͊͜͡ rd
C

 ͙͋ͯ͡ ͔ͤ ͍͙͍͙͙ͨ͊͒ͦͣ͟ ͔ͤͫͤ͟͜;͔ͤͤͦ ͙͙ͣ͊ͣ͡ 

͙͙ͨͪͪͦͫͭ͊ͣ ͍͔͍ͭͦͪ͟͜ r
C
Σ ͊ ͍͊͒ͦͦ͘͡ΈͤΎ͙͡ ͚ͤ͊ͫͭͯͨͤ͜ ͍ͯͣͦ͜Υ ͔ͤ͟͜ͼΈ ͍͔ͭͦͪ͊͟ r

C
 

͙ͦͨͫͯΊ ͭͪ͊Ίͭͦͪ͟͜Ό ͭͦ;͙͟Φ ˤ ͙͊ͤ͊ͭ͜͡;͚ͤ͜ ͔ͣͻ͊ͤ͜ͼ͜ ͨͦͤΎͭͭΎ ζ͔͔͔ͣͤͭ͊ͪͤ͊͡ 

͍ͪͭͯ͊͜͡Έͤ͊ ͪͦ͋ͦͭ͊η ͣ͊Ί ͤ͜΄͙͚ ͣͫͭ͘͜Υ ͭͯͭ ͙ͣ ͙ͨͪͨͯͫ͊͟ΊͣͦΣ ΅ͦ ͔͔ͤ͊͗ͤ͘͜͡ 

͔ͤͫͤ͟͜;͔ͤͤͦ ͣ͊͜͡ ͙ͣͤ͘͜ ό͍͊ͪ͊͜ͼ͜͝ύ ͪ͊͒ͯͫ͜-͍͔ͭͦͪ͊͟ r
C

 ͔ͤ ͔͔ͦ͋ͣ͗ͤ͜ ͍ͯͣͦͦΌ 

ͪͯͻͯ ͭͦ;͙͟ ͍͍͒ͦ͗͘ ͭͪ͊Ίͭͦͪ͟͜͝Σ ͊ ͍͙ͤ͊͘;͊ΌͭΈͫΎ ͙͡΄͔ ͔͙͙ͤ͊͊͒ͤͣ͟͡ 

͍͘ΩΎ͙͊ͣ͘͟Φ ˩͔͔ͣͤͭ͊ͪͤ͊͡ ͪͦ͋ͦͭ͊ ͍ͫ͜ͻ ͙ͫ͡ ͙͔͙ͫͫͭͣΣ ͍͟͡Ό;͊Ό;͙ ͔ͪ͊͟ͼ͜͝ 

͔͒͊͜͡Έ͙ͤͻ ͍͘ΩΎ͍͘͟͜Σ Ύ͊͟ ͪͦͪ͊͘ͻ͍ͦ͊ͤ͊ ͒͡Ύ ͍͒ͦ͜͡Έ͙ͤͻ ͔͔͙ͤ͊͗ͤ͘͡ͻ ͍͊ͪ͊͜ͼ͚͜ 

ͪ͊͒ͯͫ͜-͍͔͍ͭͦͪ͟͜ r
C
dΣ ΅ͦ ͒ͦͨͯͫ͊͟ΌͭΈͫΎ ͍͘ΩΎ͙͊ͣ͘͟Σ ͙͍ͤ͊͊͘ΊͭΈͫΎ ͍ͪͭͯ͊͜͡ΈͤͦΌ 

ͪͦ͋ͦͭͦΌ ͜ ͨͦͤ͊͘;͊ΊͭΈͫΎ Ad . 

̒͟ ͍͙͒ͤͦ ͘ ͺͦͪͣͯ͡Ό͍͊ͤͤΎ ͙ͨͪͤͼ͙ͨͯ ͍ͪͭͯ͊͜͡Έ͙ͤͻ ͔͔ͨͪͣ͜΅͔ͤΈΣ ͍͙ͯͣͦ 

͍͍͎͙ͪͤͦ͊͜ ͔ͣͻ͊ͤ͜;ͤͦ͝ ͙͔͙ͫͫͭͣ ͍ͪ͊ͻ͍ͦͯΌͭΈ ͙͡΄͔ ͒͜Ό;͜ ͙͍͊ͭͤ͟͜ ͙͙ͫ͡Σ ͊ ͙͙ͫ͡ 

͔ͪ͊͟ͼ͜͝Σ Ύ͟͜ ͔͎͊͒͊͒͘͘͜͡Έ ͍͙͊͗͒͘ ͔͍ͤ͒ͦͣ͜͜Σ ͘͜ ͎ͪͦ͘͡Ύ͒ͯ ͍͙͟͡Ό;͊ΌͭΈͫΎΦ  

˹͎͊ͦͦ͡΄ͯΊͣͦΣ ΅ͦ ͙ͨͪͤͼ͙ͨ ͙͍͙ͣͦ͗͡ͻ ͔͔ͨͪͣ͜΅͔ͤΈ ͫͯͭͭΊ͍ͦ ͔͎ͨͦ͡΄ͯΊ 

͊ͤ͊͘͜͡ ͍͍͎͙ͪͤͦ͊͜ ͔͍ͤ͜͡Έͤͦ͝ ͙͔͙ͫͫͭͣΣ Ύ͊͟ ͫ͊͒͊͟͡ΊͭΈͫΎ ͘ ͍͔͙ͦ͟͡͝ ͟͜͡Έͦͫͭ͟͜ ͭ͜͡Φ 

͔̇ ͨͦΎͫͤΌΊͭΈͫΎ ͙ͭͣΣ ΅ͦ ͍ͪͤ͜ΎͤͤΎ ͍ͪͭͯ͊͜͡Έ͙ͤͻ ͪͦ͋ͭ͜ ͔ͤ ͙ͣͫͭͭ͜Έ ͔ͪ͊͟ͼ͚͜ 

Ω͍Ύ͔͚͘Φ ˭͍͊ͫͭͦͫͯ͊ͤͤΎ ͒ͦ ͙ͭ͊͟ͻ ͙͔ͫͫͭͣ ͍ͪͤ͜ΎͤΈ ͍͍͎͙ͪͤͦ͊͜ ͙͙ͫͭ͊ͭ͟ όмύ ͜ όнύ 

͔͍ͨͦͭͪ͋ͯ͊ͦ͡ ͋ ͍͙ͤ͊͘;͔ͤͤΎ ͍͔͙ͦ͟͡͝ ͟͜͡Έͦͫͭ͟͜ ͔͍͙ͤ͒ͦͣ͜ͻ ͔ͪ͊͟ͼ͚͜ ͍ΩΎ͔͚͘Φ 

˨͊͜͡ ͪ͊ͦͣ͘ ͘͜ ͔͙ͫͭͯ͒ͤͭ͊ͣ ͍͙͒ͦͦ͒ͣͦ ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ ͍͙ͯͣͦ όоύ ͒͡Ύ 

͍͍͎͙ͪͤͦ͊͜ ͙͔͙ͫͫͭͣΦ  

˹͔ͻ͚͊ ͙͔ͫͫͭͣ͊ ͭͦ;ͦ͟Σ ͤ͊ Ύͯ͟ ͔ͤ͊͊͒ͤͦ͟͡ ͫͭ͊ͼͦͤ͊ͪͤ͜͜ ͙ͯͭͪͣͯΌ;͜ 

͔͒͊͜͡Έͤ͜ ͎ͦͦͤͦͣͤ͜͡ ͍ΩΎ͘͜Σ ͔͔͍ͨͪ͋ͯ͊Ί ͍ ͍͍ͪͤͦ͊͘͜͜Σ ͭͦ͋ͭͦ ͍ͫ͜ ͝͝ ͭͦ;͙͟ ͔ͤͪͯͻͦͣ͜Φ 

̂ ͭ͊ͦͣͯ͟ ͍͙ͨ͊͒ͯ͟ ͫͯͣ͊ ͍ͫ͜ͻ ͙ͫ͡ ͒͜Ό;͙ͻ ͤ͊ ͦ͗ͤͯ͟ ͔ͣ͊ͭͪ͊͜͡Έͤͯ ͭͦ;ͯ͟Σ 

͍͒ͦͪͤ͜ΌΊ ͤͯ͡ΌΦ 

0,    1,2,...,i iF R i N+ = =                                    (5) 

˹͊͒͊ͣͦ ͙͔ͫͫͭͣ͜ ͍ͪͭͯ͊͜͡Έ͔ͤ ͔͔ͨͪͣ͜΅͔ͤͤΎΦ ͔̇ ͦͤ͊͘;͊ΊΣ ΅ͦ ͪ͊͒ͯͫ͜-

͍͔͙ͭͦͪ͟ ͍ͫ͜ͻ ͔ͣ͊ͭͪ͊͜͡Έ͙ͤͻ ͭͦ;ͦ͟Σ Ύ͟͜ ͍͔͔ͨͪͦ͒ͤ͜ ͍͒͜ ͨͦ;͊ͭͯ͟ ͙ͦͦͪ͒ͤ͊ͭ͟ 

͔͒Ύͦ͟͝ ͔ͤͪ͜ͼ͊͜͡Έͤͦ͝ ͙͔͙ͫͫͭͣ ͍͒ͯ͜͜͟͡Σ ͙͙ͦͭͪͣ͊͡ ͍ͪͭͯ͊͜͡Έͤ͜ ͙ͣͤ͘͜ irdΣ ΅ͦ 

ͫͯͣͫͤ͜͜ ͘ ͍ΩΎ͘Ύ͙ͣΦ ˽͙ͦͣͤͦ͗ͣͦ ͒͡Ύ ͦ͗ͤͦ͟͝ ;͙͙͊ͫͭͤ͟ ͍͙ͪ͊͘ όрύ ͤ͊ ͝͝ 

͍ͪͭͯ͊͜͡Έ͔ͤ ͔͔ͨͪͣ͜΅͔ͤͤΎ ͜ ͨͪͦͫͯͣͯΊͣͦ ͊͘ ͍ͫͣ͊͜ ͭͦ;͙͊ͣ͟Φ  
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0.   i i i i

i i

F r R rd d+ =ä ä  

́ͦ͒͜Σ ͘ ͯͪ͊ͻ͍ͯ͊ͤͤΎͣ ͦͤ͊͘;͔ͤͤΎ ͔͒͊͜͡Έ͙ͤͻ ͍ΩΎ͔͚͘Σ ͙ͦͭͪͣ͊ΊͣͦΥ 

.0
1

=ä
=

N

i
ii rF
CC
d  

˹͔ͦ͋ͻ͒ͤͫͭ͜͜Έ ͍͔͔͒ͦ͒ͤ͊Φ 

˽ͦͭͣ͜ ͍͙͒ͦͦ͒ͣͦ ͒ͦͫͭ͊ͭͤͫͭ͜Έ ͍͙ͯͣͦ όоύΦ ˽͙͙ͪͨͯͫͭͣͦΣ ΅ͦ ͍ͯͣͦ͊ όоύ 

͍͙ͦͤͯ͟ΌͭΈͫΎΣ ͔͊͡ ͙͔ͫͫͭͣ͊ ͍͔ͫ ͗ ͙ͭ͊͟ ͍͙ͻ͙ͦ͒ͭΈ ͘͜ ͫͭ͊ͤͯ ͫͨͦͦ͟ΌΣ ͭͦ͋ͭͦ ͍ͫ͜ 

ͭͦ;͙͟ ό͊͋ͦ ͙͡΄͔ ͔͒Ύ͟͜ύ ͨͦ;͙ͤ͊ΌͭΈ ͪͯͻ͙͊ͭͫΈΦ ˻ͫ͟͜͡Έ͙͟ ͒ͦ ͍͙ͻͦ͒ͯ ͘͜ ͫͨͦͦ͟Ό 

͍ͫ͜ ͼ͜ ͭͦ;͙͟ ͙͋ͯ͡ ͔ͤͪͯͻͦͣ͜Σ ͭͦ ͙͔ͨͪͫͦͪͤͤ͟Ύ ͜ ΄͍͙͒ͫͭ͟͜Έ ͦ͗ͤͦ͟͝ ͭͦ;͙͟Σ ΅ͦ 

͍͙͚΄͊͡ ͘͜ ͫͭ͊ͤͯ ͫͨͦͦ͟ΌΣ ͋ͯ͒ͯͭΈ ͙ͣ͊ͭ ͤ͊ͨͪΎͣ ό͙ͪͫΦ мύ ͯ ͤ͊ͨͪΎͣͯ͟ 

͔ͪͯ͘͡ΈͭͯΌ;ͦ͝ ͙͙ͫ͡Σ Ύ͊͟ ͔ͤ ͍͒ͦͪͤ͜ΌΊ ͤͯ͡Ό1 

0̧+ ii RF
CC

                                                       (6) 

 

 
˾͙ͫΦ мΦ ˤ͙ͤ͊͘;͔ͤͤΎ ͤ͊ͨͪΎͣͯ ͒͜͝ ͔ͪͯ͘͡ΈͭͯΌ;ͦ͝ ͙͙ͫ͡ 

 

˹͔͊͊͒ͤ͟͜͡ ͍ΩΎ͘͜ ͫͭ͊ͼͦͤ͊ͪͤ͜͜Σ ͭͦͣͯ ͍ͪͭͯ͊͜͡Έͤ͜ ͔͔ͨͪͣ͜΅͔ͤͤΎ ͙͔͙ͫͫͭͣ 

͍͙͔͔͋ͪͣͦ ͭ͊͟Σ ΅ͦ͋ ͍͙ͦͤ ͎͙͋͊ͫ͘͜͡Ύ ͘ ͚͙͙͒ͫͤͣ͜Σ ͭͦ͒͜ ͔͔͙ͨͪͣͤͦ͗ͣͦ όсύ ͤ͊ 

͍͍͒ͨͦ͒ͤ͜͜͜ ͍ͪͭͯ͊͜͡Έͤ͜ ό͍͙ͦͤ ͗ ς ͚͒ͫͤ͜͜ύ ͔͔ͨͪͣ͜΅͔ͤͤΎ ͚ ͨ͒ͫͯͣͯ͜Ίͣͦ ͊͘ ͍ͫͣ͊͜ 

ͭͦ;͙͊ͣ͟Υ  ( ) 0
1

¸+ä
=

N

i
iii rRF
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d  

͊͋ͦΣ ͘ ͯͪ͊ͻ͍ͯ͊ͤͤΎͣ ͦͤ͊͘;͔ͤͤΎ ͔͒͊͜͡Έ͙ͤͻ ͍ΩΎ͔͚͘Υ ,0
1

¸ä
=

N

i
ii rF
CC
d  ΅ͦ 

͔͔ͫͯͨͪ;͙ͭΈ ͍ͯͣͦ͜ όоύΦ ˨ͦͫͭ͊ͭͤͫͭ͜Έ ͼ͜Ί͝ ͍͙ͯͣͦΣ ͊ ͘ ͔ͤΌ ͜ ͙ͨͪͤͼ͙ͨ ͍ͪͭͯ͊͜͡Έ͙ͤͻ 

͔͔ͨͪͣ͜΅͔ͤΈΣ ͍͔͔͒ͦ͒ͤͦΦ 

˴ͪͣ͜ ͎ͭͦͦΣ ͤ͊ ͔͟͡ͼ͜͝ ͨͦͭͪ͋ͤͦ͜ ͍͒ͤ͊͘͜;͙͙ͭ ΅͔ ͦ͒ͤͯ ͍͙͍͊͗ͯ͡ ͍͙ͦ͋ͫͭ͊ͤͯΣ 

Ύ͊͟ ͍ ͨͦ͒͊͡Έ΄ͦͣͯ ΅͔ ͔ͤ ͪ͊͘ ͔͋ͯ͒ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭͫ͟ΎΥ ͯ ͺͦͪͣͯ͡Ό͍͊ͤͤ͜ 

                                                           
1 ͙̒͋͟ ͔ͪͯ͘͡ΈͭͯΌ;͊ ͙ͫ͊͡Σ ΅ͦ ͒͜Ί ͤ͊ ͔ͤͪͯͻͦͣͯ ͔ͣ͊ͭͪ͊͜͡Έͤͯ ͭͦ;ͯ͟, ͋ͯ͊͡ ͋ ͙͍ͪͤͦ͜Ό ͤͯ͡ΌΣ ͭͦ ͍ͦͤ͊ ͋ 
͔ͤ ͨͦ;͊͊͡ ͪͯͻ͙͊ͭͫΎ. 
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ͼΈ͎ͦͦ ͙ͨͪͤͼ͙ͨͯ ͺ͎ͯͪͯ͜ΌͭΈ ͔͒͊͜͡Έͤ͜ ͍ΩΎ͘͜Σ ͔͊͡ ͚͎ͦͦ ͣͦ͗ͤ͊ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͜ 

͒͡Ύ ͍ΩΎ͔͚͘ ͘͜ ͔ͭͪͭΎͣΦ ˨͡Ύ ͼΈ͎ͦͦ ͍͙ͨ͊͒ͯ͟ ͨͦͭͪ͋ͤͦ͜ ͙͒ͦͭ;ͤͯ ͍ͫ͊͒ͦͯ͟͡ ͙͙ͫ͡ 

͔ͪ͊͟ͼ͜͝Σ ͭͦ͋ͭͦ ͙ͫͯ͡ ͔ͭͪͭΎΣ ͍͟͡Ό;͙͙ͭ ͍ ;͙ͫͦ͡ ͙͍͙͊ͭͤ͟ͻ ͙ͫ͡Σ ͊ ͍ΩΎ͘Έ ͘͜ 

͙͊͘͡΄͔ͤͦΌ ͝͝ ͤͦͪͣ͊͡ΈͤͦΌ ͔ͪ͊͟ͼ͜ΊΌ ͍͍͙͊͗͊ͭ ͔͒͊͜͡ΈͤͦΌ ͜ ͍͙͙͒ͤͯͭ͜͟Σ ͭ͊ͦ͗͟ 

͙͒ͦ͒͊ͭ ͍ ;͙ͫͦ͡ ͍ͪͭͯ͊͜͡Έ͙ͤͻ ͔͔ͨͪͣ͜΅͔ͤΈ ΅͔ ͔͔ͨͪͣ͜΅͔ͤͤΎΣ Ύ͔͟ ͙͔ͫͫͭͣ͊ 

͔ͣͦ͗ ͙ͣ͊ͭ ͙ͨͪ ͍͙͚͒ͤͯͭ͜͟͜ ͍ΩΎ͘͜Φ ́͊ͯ͟ ͔ͦͨͪ͊ͼ͜Ό ͣͦ͗ͤ͊ ͎ͪͦ͘͡Ύ͙͒͊ͭ Ύ͟ 

΄ͭͯ;͔ͤ ͔͔͍͔ͨͪͭͦͪͤͤΎ ͔͔ͤ͒͊͜͡Έ͙ͤͻ ͍͘ΩΎ͍͘͟͜ ͍ ͔͒͊͜͡Έͤ͜Φ 

˨͊͜͡ ͍͒ͤ͊͘͜;͊ΊͣͦΥ Ύ͟΅ͦ ͙͔ͫͫͭͣ͊Σ ΅ͦ ͫ͊͒͊͟͡ΊͭΈͫΎ ͘ ͍͔͙ͦ͟͡͝ ͟͜͡Έͦͫͭ͟͜ 

ͭ͜͡Σ ͣ͊Ί ͙ͦ͒ͤ ͫͭͯͨͤ͜Έ ͍͜͡Έͤͦͫͭ͜ όͼ͔ ͍͙ͨ͊͒ͦ͟Σ Ύ͙͚͟ ͚ͤ͊͋͜͡Έ΄ ;͊ͫͭͦ 

͔ͪ͊ͯ͘͜͡ΊͭΈͫΎ ͍ ͔ͭͻͤ͜ͼ͜ύΣ ͭͦ ͦ͒ͤ͊ ͘ ͍͔͚ͪͤͦͫͭ͜ όоύ ͍ͯͫͭ͊ͤͦ͡ΌΊ ͍͒ͪ͊ͯ͘͜ ͍ͯͣͦͯ 

͍͍͎͙ͪͤͦ͊͜ ͙͔͙ͫͫͭͣ ͨ͒͜ ͒͜ΊΌ ͙͊͒͊ͤ͘ͻ ͙ͫ͡Σ ΅ͦ ͙͔ͨͪ͊͒ͤ͟͜͡ ͒ͦ ͙͔͙ͫͫͭͣΦ ̒͟΅ͦ 

ͼΎ ͙͔ͫͫͭͣ͊ ͣ͊Ί ͟͜͡Έ͊͟ ͔͍ͫͭͯͨͤ͜ ͍͜͡Έͤͦͫͭ͜Σ ͭͦ ͍ͪͤ͜ΎͤͤΎ ͪͦ͋ͭ͜ ͫ͊͒͊͟͡ΌͭΈͫΎ ͒͡Ύ 

͎ͦ͗ͤͦͦ͟ ͔͔͎ͤ͊͗ͤͦͦ͘͡ ͔͔ͨͪͣ͜΅͔ͤͤΎ ό͎ͦ͗ͤͦͦ͟ ͔ͫͭͯͨͤΎ ͍͜͡Έͤͦͫͭ͜ύ ͙͔͙ͫͫͭͣ 

͔ͦͪͣͦ͟Φ ˻͔ͭ͗ ͙ͨͪͻ͙ͦ͒ͣͦ ͒ͦ ͍͙͍ͫͤͦͯ͟Υ ͫ͟͜͡Έ͙͟ ͔͍ͫͭͯͨͤ͜ ͍͜͡Έͤͦͫͭ͜ ͣ͊Ί 

͙͔ͫͫͭͣ͊Σ ͫͭ͜͡Έ͙͟ ͒͡Ύ ͔ͤ͝ ͙ͦͭͪͣͯΊͣͦ ͍ͯͣͦ ͍͍͎͙ͪͤͦ͊͜Φ 

˭͍͙͊ͯ͊͗ͣͦ ͔ͫͭͯ͒ͤͭ͊ͣ ͭ͊ͦ͗͟Σ ΅ͦ ͙ͨͪͤͼ͙ͨ ͍ͪͭͯ͊͜͡Έ͙ͤͻ ͔͔ͨͪͣ͜΅͔ͤΈ Ί 

͔ͤ ͙͡΄͔ ͔͙ͤ͊ͣͤͤͣ͘͜ ͔ͤͫͭͪͯͣͤͭͦͣ͜ ͍͙ͤ͊͘;͔ͤͤΎ ͍ͯͣͦ ͍͍͎͙ͪͤͦ͊͜ ͭ͊ 

͍͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͙ͫ͡ ͔ͪ͊͟ͼ͚͜ ͍ΩΎ͔͚͘ ͙ͨͪ ͍ͪͦ͘ΩΎ͊ͤͤ͘͜ ͊͒͊͘; ͜ ΄͙ͪͦͦ͟ 

͍͙͙͍ͦͪͫͭͦͯ͟ΊͭΈͫΎ ͍ ͔ͭͻͤ͜;͚ͤ͜ ͔ͣͻ͊ͤ͜ͼ͜Σ ͍͔͋ͯ͒͜͡Έ͚ͤ͜ ͔ͣͻ͊ͤ͜ͼ͜Σ ͙ͨͪ 

ͦͤͫͭͪͯͭͦͪͫ͟͟Έ͙͟ͻ ͪͦͪ͊͘ͻͯͤ͊͟ͻ ͭͦ΅ͦΣ ͔͊͡ ͚ ͍͒ͦͦ͘͡ΎΊ ͔͙ͦ͒ͪ͗͊ͭ ͍͙͍͊͗͜͡ 

͔͔͙ͭͦͪͭ;ͤ͜ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎΦ 

˨͊͜͡ ͨͪͦͨͦͤͯΊͣͦ ͔ͫͭͯ͒ͤͭ͊ͣ ͙͙͒ͦͫ͒ͭ͜͡ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͙ͨͪͤͼ͙ͨͯ 

͍ͪͭͯ͊͜͡Έ͙ͤͻ ͔͔ͨͪͣ͜΅͔ͤΈ ͒͡Ύ ͍͙͍;͔ͤͤΎ ͍ͯͣͦ ͍͍͎͙ͪͤͦ͊͜ ͙͔͙ͫͫͭͣ 

͔ͣ͊ͭͪ͊͜͡Έ͙ͤͻ ͭͦ;ͦ͟ ͯ ͨͦ͜͡ ͭΎ͗ͤͤ͜Ύ ˭͔ͣ͜͡Φ 

˨͡Ύ ͼΈ͎ͦͦ ͎ͪͦ͘͡Ύ͒͊Ίͣͦ ͊͒͊͘;ͯ ͨͪͦ ͍͍͎ͪͤͦ͊ͯ͜ ͙͔͙ͫͫͭͣ ͔ͣ͊ͭͪ͊͜͡Έ͙ͤͻ 

ͭͦ;ͦ͟Σ ΅ͦ ͤ͊͘ͻ͙ͦ͒ͭΈͫΎ ͍ ͨͦ͜͡ ͍ͦͤ͘͜΄ͤ͜ͻ ͙ͫ͡ ς ͦ͒ͤͦͪ͒ͤͦͣͯ͜ ͨͦ͜͡ ͭΎ͗ͤͤ͜Ύ 

˭͔ͣ͜͡Φ ˽͔ͦͦ͗ͤͤ͡Ύ ͭͦ;ͦ͟ ͍͙ͤ͊͘;͊Ίͣͦ ͙͙ͦͦͪ͒ͤ͊ͭ͊ͣ͟ xi, yi, ziΦ ˤ͍͊͗͊Ό;͙Σ ΅ͦ 

͍ͫ͜Έ Z ͫ ͨͪΎ͍ͣͦ͊ͤ͊ ͍͔͙ͪͭ͊͟͡Έͤͦ ͍͎ͦͪͯΣ ͙͊ͨͫͯ͘Ίͣͦ όоύ ͯ ͍͙͎͡Ύ͒͜Υ 
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˽ͦͣͤ͜ΎΊͣͦ ͨͦͪΎ͒ͦ͟ ͔ͦͨͪ͊ͼ͚͜Υ ( ) .0
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ii zm  ͍ ͙͙ͪ͊ͣͦ͘ ;͔͔ͪ͘ z ͟ ͙ͦͦͪ͒ͤ͊ͭͯ ͼ͔ͤͭͪ͊ ͣ͊ͫΥ 
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ii Mzmzzm  

ͭͦ͒͜ ͍ͯͣͦ͊ ͍͍͎͙ͪͤͦ͊͜ ͒͊ͤͦ͝ ͙͔͙ͫͫͭͣ ͔͋ͯ͒ ͙ͣ͊ͭ ͍͙͎͡Ύ͒Υ .0=czd  

˽͙ͪͻ͙ͦ͒ͣͦ ͒ͦ ͍͙͍ͫͤͦͯ͟Σ ΅ͦ ͙͔ͫͫͭͣ͊ ͔ͣ͊ͭͪ͊͜͡Έ͙ͤͻ ͭͦ;ͦ͟ ͯ ͨͦ͜͡ 
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ͭΎ͗ͤͤ͜Ύ ˭͔ͣ͜͡ ͔͋ͯ͒ ͯ ͫͨͦͦ͟͝ ͭͦ͒͜ ͚ ͙͡΄͔ ͭͦ͒͜Σ ͙ͦ͟͡ ͼ͔ͤͭͪ ͣ͊ͫ ͼ͜Ί͝ ͙͔͙ͫͫͭͣ 

͚͊ͣ͊͘Ί ͚͍͙ͤ͊΅͔ ͊͋ͦ ͚͙ͤ͊ͤ͗;͔ ͔ͨͦͦ͗ͤͤ͡Ύ ͔͔ͫͪ͒ ͯͫ͜ͻ ͙͍͙ͣͦ͗͡ͻ ͔ͨͦͦ͗ͤ͡ΈΣ 

͊͋ͦ ς ͙ͦ͟͡ ͔͋ͯ͒ ͤ͊͘ͻ͙͙ͦ͒ͭͫΈ ͯ ͔͒Ύͦͣͯ͟ ͫͭ͊ͼͦͤ͊ͪͤͦͣͯ͜ ͫͭ͊ͤ͜Φ ˽ͦΎͫͤΌΊͣͦ 

ͼ͔ ͤ͊ ͙ͨͪ͊͒͟͜͡ ͦ͒ͤ͜Ί͝ ͔ͣ͊ͭͪ͊͜͡Έͤͦ͝ ͭͦ;͙͟ ό͔ͣ͊ͤ͡Έ͊͟ ͯ͟͡Έ͊͟ύΣ Ύ͊͟ ͔ͦ͋ͪ͊͗ͤ͊͘ 

ͤ͊ ͙ͪͫΦ нΦ 

             
                        ͊)                                                          )͋ 

 

  
͍ύ 

˾͙ͫΦ нΦ ˽͔ͦͦ͗ͤͤ͡Ύ ͔ͣ͊ͭͪ͊͜͡Έͤͦ͝ ͭͦ;͙͟ ͍ ͨͦ͜͡ ͭΎ͗ͤͤ͜Ύ ˭͔ͣ͜͡Υ  

͊ύ ͚ͫͭ͊͜͟ ͍͍͎ͪͤͦ͊͊͜Τ ͋ύ ͔͚ͤͫͭ͊͜͟ ͍͍͎ͪͤͦ͊͊͜Τ ͍ύ ͚͋͊͒ͯ͗͊ ͍͍͎ͪͤͦ͊͊͜ 
 

˽͙ͪ ͍͙͍͔͔͒ͤ͜ ͯ͟͡Έ͙͟ ͘ ͔ͨͦͦ͗ͤͤ͡Ύ ͍͍͎͙ͪͤͦ͊͜ ό͙ͪͫΦ 2, ύ͊ ͍͙͙ͤ͊͟ΌͭΈ 

͙͙ͫ͡Σ Ύ͟͜ ͍͔ͨͦͪͭ͊ΌͭΈ ͝͝ ͍ ͔ͨͦͦ͗ͤͤ͡Ύ ͍͍͎͙ͪͤͦ͊͜Φ ͔̇ ͔ͨͦͦ͗ͤͤ͡Ύ ͚ͫͭͦ͜͟͝ 

͍͍͎͙ͪͤͦ͊͜Σ ͚͝ ͍͍͒ͨͦ͒͊͜͜Ί ͚͙ͤ͊ͤ͗;͔ ͔ͨͦͦ͗ͤͤ͡Ύ ͼ͔ͤͭͪͯ ͣ͊ͫ ͜ ͣͤͣͯͣ͜͜ 

͔ͨͦͭͤͼ͊͜͡Έͤͦ͝ ͔͔͎ͤͪ͜͝Φ ̂ ͔ͨͦͦ͗ͤͤ͜͡  ͋ς ͍͔ͫ ͍͙ͤ͊ͨ͊͟Σ ͼ͔ ͔͚ͤͫͭ͊͜͟ ͍͍͎ͪͤͦ͊͊͜Φ 

˽͔ͦͦ͗ͤͤ͡Ύ ͍  ς ͋ ͚͊͒ͯ͗͊ ͍͍͎ͪͤͦ͊͊͜Φ 

˽ͦͭͣ͜ ͤ͊ ͔͟͡ͼ͜͝ ͘ΩΎ͍ͫͦͯΊͣͦ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͙ͨͪͤͼ͙ͨͯ ͍ͪͭͯ͊͜͡Έ͙ͤͻ 

͔͔ͨͪͣ͜΅͔ͤΈ ͒͡Ύ ͍͙ͤ͊͘;͔ͤͤΎ ͍͍͎͙ͪͤͦ͊͜ ͍͔͎ͭͪ͒ͦͦ ͭ͊͜͡Φ ˨͡Ύ ͼΈ͎ͦͦ 

͎ͪͦ͘͡Ύ͒͊Ίͣͦ ͍͜͡Έ͔ͤ ͊͋ͫͦ͡Ό͔ͭͤ ͍͔͔ͭͪ͒ ͭͦ͜͡Φ ˯͎ͦͦ ͣͦ͗ͤ͊ ͔͍͙͙ͨͪ͒ͫͭ͊ͭ Ύ͟ 

͔ͣͻ͊ͤ͜;ͤͯ ͙͔ͫͫͭͣͯ ͘ ͍ͤͯͭͪ͜΄͙ͤͣ͜ ͎͙͙ͦͦͤͦͣͤͣ͡ ͙ͯͭͪͣͯΌ;͙͙ͣ 

ͫͭ͊ͼ͙͙ͦͤ͊ͪͤͣ͜ ͔͒͊͜͡Έ͙͙ͤͣ ͍ΩΎ͘Ύ͙ͣΣ ͍ͪͤ͜ΎͤͤΎ Ύ͙͟ͻ ͣ͊Ί ͍͙͎͡Ύ͒Υ 

.constrr ji =-
CC

  

˻ͫ͟͜͡Έ͙͟ ͍͘ΩΎ͙͘͟ ͫͭ͊ͼͦͤ͊ͪͤ͜͜Σ ͭͦ ͍ Ύͦͫͭ͟͜ ͍ͪͭͯ͊͜͡Έ͎ͤͦͦ ͔͔ͨͪͣ͜΅͔ͤͤΎ 

ͭͦ;ͦ͟ ͭ͊͜͡ ir
C
d  ͣͦ͗ͤ͊ ͍͘Ύ͙ͭ ͚͔͒ͫͤ͜ ͔͔ͨͪͣ͜΅͔ͤͤΎ rd

C
Φ ͍͙̊͒ͫͭ͟͜Έ -ͭͦ͜͝ ͭͦ;͙͟ 

͍͔͎ͭͪ͒ͦͦ ͭ͊͜͡ ͍͙ͤ͊͘;͊ΊͭΈͫΎ ͍͒ͦͣͦ͜Ό ͺͦͪͣͯͦ͡Ό  
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ͭͦ͋ͭͦ ͍͔͔ͭͪ͒ ͭͦ͜͡ ͔͋ͯ͒ ͍ ͍͍ͪͤͦ͊͘͜͜Σ Ύ͟΅ͦ ͎͍͙͚ͦͦͤ͡ ͍͔ͭͦͪ͟ ͭ͊ 

͎͍͙͚ͦͦͤ͡ ͔ͣͦͣͤͭ ͍ͦͤ͘͜΄ͤ͜ͻ ͙ͫ͡Σ ΅ͦ ͒͜ΌͭΈ ͤ͊ ͤΈ͎ͦͦΣ ͋ͯ͒ͯͭΈ ͍͙͙ͪͤͣ͜ ͤͯ͡ΌΦ 

˹͙͊ͨͪͤ͟͜ͼ͜ ͔͟͡ͼ͜͝ ͊͟ͼ͔ͤͭͯΊͣͦ ͍͎ͯ͊ͯ ͔͍ͫͭͯ͒ͤͭ͜ ͤ͊ ͍ͨͦͫ͒ͦͤͦͫͭ͜͜͡Σ ͯ Ύ͚͟͜  

͔͔ͪͦͣͤ͒ͯ͟ΊͭΈͫΎ ͍ͪͦ͘ΩΎ͍͙ͯ͊ͭ͘ ͍͊͒͊ͤͤ͘Ύ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ ͙ͨͪͤͼ͙ͨͯ 

͙͍͙ͣͦ͗͡ͻ ͔͔ͨͪͣ͜΅͔ͤΈΥ 

мύ ͍͙ͨͦ͋ͯ͒ͯ͊ͭ ͫͻ͔ͣͯ ͔ͣͻ͊ͤ͜;ͤͦ͝ ͙͔͙ͫͫͭͣ ͘ ͙͔͙͙ͨͪ͊͒ͤͣ͟͡ ͒ͦ ͔ͤ͝ 

͍ͦͤ͘͜΄͙ͤͣ͜ ͙͍͙͙͊ͭͤͣ͟ ͙͙ͫ͊ͣ͡ ό͙ͨͪ ͤ͊Ύ͍ͤͦͫͭ͜ ͔͔ͤ͒͊͜͡Έ͙ͤͻ ͍͘ΩΎ͍͘͟͜ ͙͙ͫ͡ ͝ͻ 

͔ͪ͊͟ͼ͚͜ ͙ͪͦ͊ͫͭ͘͟͡ ͤ͊ ͙ͫͯ͡ ͔ͭͪͭΎΣ Ύͯ͟ ͍͟͡Ό;͙͙ͭ ͍ ;͙ͫͦ͡ ͙͍͙͊ͭͤ͟ͻ ͙ͫ͡Σ ͊ 

͙͊͘͡΄͔ͤͯ ͤͦͪͣ͊͡Έͤͯ ͙ͫͯ͡ ͔ͪ͊͟ͼ͜͝ ͍ΩΎ͔͚͘ ͍͙͙͒ͤͯͭ͜͟ύΤ 

нύ ͊͘ ͔ͤͦ͋ͻ͒ͤͦͫͭ͜͜ ͍͙ͤ͊͘;͙͙ͭ ͔ͪ͊͟ͼ͜͝ ͍͘ΩΎ͍͘͟͜Σ ͍ͯͣͦͤͦ ͍͙͙͒ͤͯͭ͜͟ 

͍͘ΩΎ͙͘͟ ͚ ͙͙͊ͣͤͭ͘͜ ͝ͻ ͔ͪ͊͟ͼ͜Ύ͙ͣΤ 
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оύ ͍͙ͤ͊͘;͙͙ͭ ͟͜͡Έͫͭ͟͜Έ ͔͍ͫͭͯͨͤ͜ ͍͜͡Έͤͦͫͭ͜Φ ˨͡Ύ ͼΈ͎ͦͦ ͨͦͭͪ͋ͤͦ͜ ͯΎ͍ͤͦ 

͙͙͙ͯͨͤͭ͘ ͔ͦ͒ͤ ͘ ͭ͜͡ ͙͔͙ͫͫͭͣΦ ̒͟΅ͦ ͍ͫ͜ ͭ͊͜͡ ͙ͯͨͤ͘ΎͭΈͫΎΣ ͭͦ ͙͔ͫͫͭͣ͊ ͣ͊Ί ͙ͦ͒ͤ 

ͫͭͯͨͤ͜Έ ͍͜͡Έͤͦͫͭ͜Σ Ύ͟΅ͦ ς ͤ͜Σ ͭͦ ͍͙͙ͨͦͭͦͪͭ ͍͔ͫ ͘ ͤ͜΄͙ͣ ͭͦͣ͜͡Σ Ύ͔͟ ΅͔ ͔ͤ 

͙͙ͯͨͤͦͫ͘͡ΎΣ ͜ ͍͙͍͙ͦͤͯ͊ͭ͟ ͼΌ ͨͪͦͼ͔͒ͯͪͯ ͒ͦ ͙ͭͻ ͨͪ͜Σ ͙ͨͦ͟ ͙͔ͫͫͭͣ͊ ͔ͤ 

͙͙ͯͨͤͭ͘ΈͫΎΦ ˴͜͡Έͫͭ͟͜Έ ͙ͭ͊͟ͻ ͫͨͪͦ͋ ͍͒ͦͪͤ͜ΌΊ ;͙ͫͯ͡ ͔͍ͫͭͯͨͤ͜ ͍͜͡Έͤͦͫͭ͜Φ 

ˤ͙͙͋ͪ͊ͭ ͔͔ͤ͊͗ͤ͘͜͡ ͙͍ͣͦ͗͜͡ ͔͔ͨͪͣ͜΅͔ͤͤΎ ͭͦ;ͦ͟ ͙͔͙ͫͫͭͣΣ Ύ͟͜ ͍͍͒ͨͦ͒͊͜͜ΌͭΈ 

ͦ͗ͤͦͣͯ͟ ͔ͫͭͯͨͤΌ ͍͜͡Έͤͦͫͭ͜Τ 

пύ ͙ͤ͊͒͊ͭ ͙͔ͫͫͭͣ͜ ͍ͪͭͯ͊͜͡Έ͔ͤ ͔͔ͨͪͣ͜΅͔ͤͤΎΣ ΅ͦ ͍͍͒ͨͦ͒͊͜͜Ί ͦ͒ͤͦͣͯ ͘͜ 

͔͍ͫͭͯͨͤ͜ ͍͜͡Έͤͦͫͭ͜Σ ͍͍͊͗͊Ό;͙ ͙ͨͪ ͼΈͦͣͯ ͔͔ͨͪͣ͜΅͔ͤͤΎΣ ΅ͦ ͍͍͒ͨͦ͒͊͜͜ΌͭΈ 

ͤ͜΄͙ͣ ͔ͫͭͯͨͤΎͣ ͍͜͡Έͤͦͫͭ͜Σ ͍͙͙ͪͤͣ͜ ͤͯ͡ΌΤ ͍͙͙͙ͪ͊ͭ͘ ͍ͪͭͯ͊͜͡Έͤ͜ ͔͔ͨͪͣ͜΅͔ͤͤΎ 

ͭͦ;ͦ͟ ͙ͨͪ͊͒͊ͤͤ͟͡Ύ ͙ͫ͡ ;͔͔ͪ͘ ͍͙͔͋ͪ͊ͤ ͔͔͔ͤ͊͗ͤ͘͡ ͍ͪͭͯ͊͜͡Έ͔ͤ ͔͔ͨͪͣ͜΅͔ͤͤΎΤ 

рύ ͦ͋;͙͙͙ͫͭ͡ ͫͯͣͯ ͪͦ͋ͭ͜ ͯͫ͜ͻ ͙ͫ͡Σ ͊ͤ͊͘͘;͔͙ͤͻ ͯ ͨͨΦ мύ ͜ нύΣ ͤ͊ 

͍͍͙͒ͨͦ͒ͤ͜͜ͻ ͍ͪͭͯ͊͜͡Έ͙ͤͻ ͔͔ͨͪͣ͜΅͔ͤͤΎͻ ͝ͻ ͭͦ;ͦ͟ ͙ͨͪ͊͒͊ͤͤ͟͡Ύ ͭ͊ ͙͍ͨͪͪͤ͜Ύ͙ͭ 

ͼΌ ͫͯͣͯ ͒ͦ ͤͯ͡ΎΤ 

сύ ͍ͨͦͫ͒ͦͤͦ͜͡ ͍͙͙ͦͤ͊ͭ͟ ͍͙͙͊͒͟͟͡ ͨͨΦ нύ ͜ рύ ͒͡Ύ ͎ͦ͗ͤͦͦ͟ ͘ 

͔͔͙ͤ͊͗ͤ͘͡ͻ ͍ͪͭͯ͊͜͡Έ͙ͤͻ ͔͔ͨͪͣ͜΅͔ͤΈΣ ͙ͫ͊ͫͭ͟͡ ͙͔ͫͫͭͣͯ ͍ͪͤ͜ΎͤΈ ͍͍͎͙ͪͤͦ͊͜ ͍ 

͟͜͡Έͦͫͭ͟͜Σ ΅ͦ ͍͒ͦͪͤ͜ΌΊ ;͙ͫͯ͡ ͔͍ͫͭͯͨͤ͜ ͍͜͡Έͤͦͫͭ͜ ͙͔͙ͫͫͭͣΤ 

тύ ͍ͪͦ͘ΩΎ͙͊ͭ͘ ͙ͦͭͪͣ͊ͤͯ ͙͔ͫͫͭͣͯ ͍ͪͤ͜ΎͤΈΣ ͚͙ͤ͊ͭ͘ ΄ͯ͊ͤ͟͜ ͍͔͙͡;͙͙ͤΦ 

˻͔ͭ͗Σ ͙ͪͦ͋ͣͦ ͍͙͍͙ͫͤͦ͟Υ ͊ͤ͊͘͜͡ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͙ͨͪͤͼ͙ͨͯ ͍ͪͭͯ͊͜͡Έ͙ͤͻ 

͔͔ͨͪͣ͜΅͔ͤΈ ͨͦ͊ͯ͘͟ΊΣ ΅ͦ ͊͘ ͚͎ͦͦ ͎͒ͦͨͦͣͦͦΌ ͣͦ͗ͤ͊ ͒ͦͫͭ͊ͭͤΈͦ ͨͪͦͫͭͦ 

͔͙ͦ͒ͪ͗͊ͭ ͍͙͍͊͗͜͡ ͺ͙͘͜;ͤ͜ ͔ͪͯ͘͡Έ͙ͭ͊ͭΣ ͊ ͭ͊ͦ͗͟ ς ͍ͪͦ͘ΩΎ͍͙ͯ͊ͭ͘ ͔ͦͤͪͭͤ͟͟͜ 

͊͒͊͘;͜Σ Ύ͟͜ ͍͊͗ͦ͟ ͍ͪͦ͘ΩΎ͙͊ͭ͘ ͍͙͙͍ͦͪͫͭͦͯ͟Ό;͙ ͙͡΄͔ ͙͊ͦͤ͘͟ ˹ΈΌͭͦͤ͊Σ ͭͦͣͯ 

͍ͤ͜ Ί ͔͙ͤ͊ͣͤͤͣ͘͜ ͔ͤͫͭͪͯͣͤͭͦͣ͜ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͔ͣͻ͊ͤ͜;͙ͤͻ ͙͔ͫͫͭͣΦ ˢ͔͡ 

͎ͤ͊ͦͦ͡΄ͯΊͣͦ ͔ͫͭͯ͒ͤͭ͊ͣΣ ΅ͦ ͚͎ͦͦ ͒͜Ί͍ͫͭ͜Έ ΅͔ ͋͘͜͡Έ΄ͯΊͭΈͫΎ ͙ͨͪ 

ͨͦ͒͊͡Έ΄ͦͣͯ ͎ͯ͊͊͘͡Έ͔ͤͤͤ͜ ͚ ͍͙͙ͦͪͫͭ͊ͤͤ͟͜ ͎ͯ͊͊͘͡Έ͔͙ͤͤͻ ͙ͦͦͪ͒ͤ͊ͭ͟ ͭ͊ ͙ͨͪ 

͍͍͔͔͒ͤ͜ ͤ ͊ ͝ͻ ͍ͦͫͤͦ͜ ͍͎ͤͦͦͦ ͨͦͤΎͭͭΎ ς ͯ ͎͊͊͘͡Έ͔ͤͤ͜ ͙͙ͫ͡Φ 

˨͡Ύ ͔͊ͪͨͤͤ͘͟͜͡Ύ ͒͊ͤͦ͝ ͔͙ͭͣ ͤ͊ ͙ͨͪ͊ͭ͟;͙ͤͻ ͊ͤ͘ΎͭͭΎͻ ͍ͪͦ͘ΩΎͯ͘ΌͭΈͫΎ 

͙͙ͨͪ͊͒͟͡Σ ΅ͦ ͜͡ΌͫͭͪͯΌͭΈ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͙ͨͪͤͼ͙ͨͯ ͍ͪͭͯ͊͜͡Έ͙ͤͻ ͔͔ͨͪͣ͜΅͔ͤΈΥ 

͊ύ ͍͙ͤ͊͘;͔ͤͤΎ ͔ͪ͊͟ͼ͜͝ ͍ΩΎ͔͚͘Τ 

͋ύ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍͍͎͙ͪͤͦ͊͜ ͙͔͙ͫͫͭͣ ͘ ͙ͦ͒ͤͣ ͔͔ͫͭͯͨͤͣ ͍͜͡Έͤͦͫͭ͜Τ 

͍ύ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍͍͎͙ͪͤͦ͊͜ ͙͔͙ͫͫͭͣ ͘ ͍͒ͦͣ͊ ͔ͫͭͯͨͤΎ͙ͣ ͍͜͡Έͤͦͫͭ͜Φ 

ˤ͙͍͙ͫͤͦ͟ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟Φ ̂ ͫͭ͊ͭͭ͜ 

͍͔͔ͤ͊͒ͤͦ ͔͒Ύ͟͜ ͔͙ͣͭͦ͒;ͤ͜ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͍͙͊͒͊ͤͤ͟͡Ύ ͔͙ͭͣ ζ˽͙ͪͤͼ͙ͨ 

͍ͪͭͯ͊͜͡Έ͙ͤͻ ͔͔ͨͪͣ͜΅͔ͤΈηΣ ΅ͦ Ί ͍ͫ͊͒ͦͦ͟͡Ό ͯͪͫͯ͟ ζ˴͙͊ͫ͡;ͤ͊ ͔ͣͻ͊ͤ͊͜͟ηΣ Ύ͙͚͟ 

͍͙͍;͊ΊͭΈͫΎ ͤ͊ ͔ͨͪ΄ͦͣͯ ό͍͋͊͊͊ͪͫ͟͡Έͦͣͯ͟ύ ͍ͪͤ͜͜ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Φ ̒͟ ͨͦ͊ͯ͘͟Ί 

͍͒ͦͫ͒͜ ͍͙͊͒͊ͤͤ͟͡Ύ ͙͊ͫ͟͡;ͤͦ͝ ͔ͣͻ͙͊ͤ͜͟Σ ͎ͪͦ͘͡Ύͤͯͭ͊ ͔͙ͣͭͦ͒͊͟ ͍͒ͦͦ͘͡ΎΊ 

ͫͺ͍͙ͦͪͣͯ͊ͭ ͯ ͔͍ͫͭͯ͒ͤͭ͜ ͒ͦͫͭ͊ͭͤΈͦ ͎͙͔͋ͦ͟͡ ͚ ͚͔ͫͭ͜͟ ͪͦͯͣͤͤ͘͜Ύ ͨͦͤΎͭΈ ζ͍͙ͯͣͦ 

͍͍͎͙ͪͤͦ͊͜ ͙͔͙ͫͫͭͣ ͭ͜͡ηΣ ζ͍ͪͭͯ͊͜͡Έͤ͜ ͔͔ͨͪͣ͜΅͔ͤͤΎηΣ ζ͙ͨͪͤͼ͙ͨ ͍ͪͭͯ͊͜͡Έ͙ͤͻ 
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͔͔ͨͪͣ͜΅͔ͤΈη ͭ͊ ͒͊Ί ͯΎ͍͔ͤͤ͡Ύ ͨͪͦ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͙ͨͪͤͼ͙ͨͯ ͍ͪͭͯ͊͜͡Έ͙ͤͻ 

͔͔ͨͪͣ͜΅͔ͤΈ ͒͡Ύ ͍ͪͦ͘ΩΎ͊ͤͤ͘Ύ  ͊͒͊͘;Σ Ύ͟͜ ͍͊͗ͦ͟ ͍ͪͦ͘ΩΎ͙͊ͭ͘Σ ͍͙͙͍ͦͪͫͭͦͯ͟Ό;͙ 

͙͡΄͔ ͙͊ͦͤ͘͟ ˹ΈΌͭͦͤ͊Φ ˻͔ͭ͗Σ ͼ͔͚ ͙ͨͪͤͼ͙ͨ Ί ͔͙ͤ͊ͣͤͤͣ͘͜ ͔ͤͫͭͪͯͣͤͭͦͣ͜ 

͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͔ͣͻ͊ͤ͜;͙ͤͻ ͙͔ͫͫͭͣΣ ͦͫ͟͜͡Έ͙͟ ͊͘ ͚͎ͦͦ ͎͒ͦͨͦͣͦͦΌ ͣͦ͗ͤ͊ 

͒ͦͫͭ͊ͭͤΈͦ ͨͪͦͫͭͦ ͔͙ͦ͒ͪ͗͊ͭ ͍͙͍͊͗͜͡ ͺ͙͘͜;ͤ͜ ͔ͪͯ͘͡Έ͙ͭ͊ͭΦ ˽ͦ͒͊͡Έ΄͜ 

͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͋ͯ͒ͯͭΈ ͫͨͪΎ͍ͣͦ͊ͤ͜ ͤ͊ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎ ͔͙͙ͣͭͦ͒͟ ͍ͤ͊;͊ͤͤΎ ͍ͦͫͤͦ 

͙͊ͤ͊ͭ͜͡;ͤͦ͝ ͔ͣͻ͙͊ͤ͜͟ ͯ ͔͎͎ͨ͒͊ͦ͜;ͤͦͣͯ ͍͔͙͔ͯͤͪͫͭͭ͜͜Φ 

 

˶˱́˩˾ˢ́̂˾ˢ 
ˣͦͤ͒͊ ͔ͪͤͦ͟Σ s Φ s ΦΣ ˨ͯ͋ͤͤ͜͜Σ ˻ Φ ˻ ΦΣ ˽͔͔ͪΎ͍ͫ͊͡ͼ͔͍Σ ˻ Φ ˸ Φ όнллпύΦ ͔͔͙́ͦͪͭ;ͤ͊ ͔ͣͻ͊ͤ͊͜͟Υ 

˽͒ͪͯ͜;͙ͤ͟Υ ̂ н ;Φ  ̉Φ нΥ ˨͙ͤ͊ͣ͊͜͟Φ ˴͙͍͝Υ ζ˭ͤ͊ͤͤΎη ό.ƻƴŘŀǊŜƴƪƻΣ A. A, Dubinin, O. O., 
Pereiaslavtsev, O. M. (2004). Theoretical mechanics: Textbook: in two parts. Part 2: 
Dynamics. Kyiv: άKnowledgeέ). 

ˣ͎͍ͯ͊ͦ͟͡Σ ʕ Φ ˸ ΦΣ ͔͔̒ͪͣͤͦ͟Σ ʕ Φ ʕ ΦΣ ͔͙̉ͪͤ΄Σ ˻ Φ ˸ ΦΣ ˣ͔͔͍͙͚ͪͦ͘Σ ˸ Φ ˥ Φ όнлмтύΦ ͔͔͙́ͦͪͭ;ͤ͊ 
͔ͣͻ͊ͤ͊͜͟Υ ͨ͒ͪͯ͜;͙ͤ͟Φ ˴͙͍͝Υ ̇̂˶ ό.ǳƭƎŀƪƻǾΣ V. M, Yaremenko, V. V., Chernysh, O. M., 
Berezovyi, M. H. (2017). Theoretical mechanics: textbook. Kyiv). 

˱͍͍͊ͤͦΣ x Φ ˻ ΦΣ ˸͊ͫ͟Όͭ͊Σ ˸ Φ ʕ Φ όнлмнύΦ ˴͔ͦͤͫͨͭ͟ ͔͟͡ͼ͚͜ ͘͜ ͔͔͙ͭͦͪͭ;ͤͦ͝ ͔ͣͻ͙͊ͤ͜͟Υ ͍ͤ͊;͊͡Έ͙͚ͤ 
͙ͨͦͫ͋ͤ͜͟Φ ˴͙͍͝Υ ˤ͙͍͙͒͊ͤ;ͦ-͎ͨͦͪ͊͜͡ͺ͜;͙͚ͤ ͼ͔ͤͭͪ ζ˴͙͍ͫ͝Έ͙͚͟ ͍͔͙͔ͯͤͪͫͭͭ͜η 
(Ivanov, B. O., Maksiuta, M. V. (2012). Synopsis of lectures on theoretical mechanics: 
tutorial. Kyiv: Publishing and Printing Center άKyiv Universityέ). 

͍̐͗ͦΣ ˿ Φ ˸ ΦΣ ˸͔͊͊ͪ͟ͼΈΣ ˸ Φ ʕ ΦΣ ˾͔ͦͣ͊ͤͤͦ͟Σ ˻ Φ ʕ Φ όнллтύΦ ˴͙͊ͫ͡;ͤ͊ ͔ͣͻ͊ͤ͊͜͟Φ ˴͙͍͝Υ 
͙̅͘͜;͙͚ͤ ͺ͊ͯ͟͡Έ͔ͭͭ ό¸ŜȊƘƻǾΣ S. M., Makaresh, M. V., Romanenko, O. V. (2007). 
Classical mechanics. Kyiv: Faculty of Physics). 

˭͍͊ͪ͊͗ͤ͊Σ ˻ ΦΣ ˻͍͔͒ͤͦ͒ͦͪͼΈΣ ˶ ΦΣ ˽͊ͫΈͦ͟Σ ˻ ΦΣ ˿͙͍͊ͭͦ͊͟͡Σ s Φ όнлмуύΦ ˸͔͙ͭͦ͒͊͟ ͺ͍ͦͪͣͯ͊ͤͤΎ 
ͯ ͔͍ͫͭͯ͒ͤͭ͜ ͤ͊ͤ͘Έ ͨͪͦ ͫͭ͊ͤ ͫͯ;͊ͫͤͦ͝ ͺ͙͙͘͜͟ ͭ͊ ͔ͤ͊ͤͦͭͻ͎͚ͤͦͦ͜͡Φ ˽͔͎͎͒͊ͦ͜;ͤ͜ ͙ͤ͊ͯ͟Υ 
͔ͭͦͪ͜ΎΣ ͫͭͦͪ͜͜ΎΣ ͍ͤͤͦ͊͜ͼ͚ͤ͜͜ ͔ͭͻ͎ͤͦͦ͜͡͝, 1, 196-208 (Zavrazhna, O., 
Odnodvorets, L., Pasko, hΦΣ {ŀƭǘȅƪƻǾ͊Σ A. (2018). The method of formation of 
ǎǘǳŘŜƴǘǎΩ ƪƴƻǿƭŜŘƎŜ ŀōƻǳǘ ǘƘŜ ǎǘŀǘŜ ƻŦ ƳƻŘŜǊƴ ǇƘȅǎƛŎǎ ŀƴŘ ƴŀƴƻǘŜŎƘƴƻƭƻƎȅΦ 
Pedagogical sciences: theory, history, innovative technologies, 1, 196-208). 

˶͙͍͙͍ͭͤͦΣ ˻ Φ ˱ ΦΣ ˸͙ͻ͚͍͙͊ͦ͡;Σ ̒ Φ ˸ ΦΣ ˣ͚ͦͦ͟Σ s Φ ʕ ΦΣ ˣ͔͔͍͙͚ͪͦ͘Σ ˸ Φ ˥ Φ όнлмоύΦ ͔͔͙́ͦͪͭ;ͤ͊ 
͔ͣͻ͊ͤ͊͜͟ ̉Φ ˱˱Φ ˨͙ͤ͊ͣ͊͜͟Φ ˻͍͙ͫͤͦ ͙͊ͤ͊ͭ͜͡;ͤͦ͝ ͔ͣͻ͙͊ͤ͜͟Φ ˴͙͍͝Υ ˢ͎͍ͪͦͦͫͭ͊͜ 
(Lytvynov, O. I., Mykhailovych, Ya. M., Boiko, A. V., Berezovyi, M. H. (2013). Theoretical 
mechanics. Part II. Dynamics. Fundamentals of Analytical Mechanics. Kyiv: Agro Education). 

˸ͦͪͦ͘Σ ˱ Φ ˻ Φ όнлмнύΦ ͔̅ͯͤ͒͊ͣͤͭ͊͊͘͜͡ͼ͜Ύ ͍ͤ͊;͊͡Έ͙ͤͻ ͍ͯͪͫ͟͜ ͯ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍͔͙͔ͯͤͪͫͭͭ͊͜ͻΦ 
˹͍͙͚͊ͯͦ͟ ;͙͊ͫͦͨͫ ˹͊ͼͦͤ͊͜͡Έ͎ͤͦͦ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͍͔͙͔ͯͤͪͫͭͭͯ͜ ͔ͣͤ͜͜ ˸Φ ˽Φ 
˨͎͍ͪ͊ͦͣ͊ͤͦ͊Φ ˿͔ͪ͜Ύ оΥ ͙̅͊͘͜͟ ͜ ͔͙ͣ͊ͭͣ͊ͭ͊͟ ͯ ͍͙΅͚͜ ͜ ͔͔͚ͫͪ͒ͤ͜ ΄ͦ͟͜͡, 10, 78-85 
(Moroz, I. O. (2012). Fundamentalization of training courses at pedagogical universities. 
Scientific journal of the National Pedagogical University named after M. P. Dragomanov. 
Series 3: Physics and Mathematics at Higher and Secondary Schools, 10, 78-85). 
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ζ͙ͨͪͤͼ͙ͨ ͍͙ͪͭͯ͊͡Έͤ·ͻ ͔͔͔ͨͪͣ΅͔͙͚ͤηΣ ;ͭͦ ͍ͨͦͦ͘͡Ύ͔ͭ ͫͺ͙͍ͦͪͣͪͦ͊ͭΈ ͯ ͔͍ͫͭͯ͒ͤͭͦ 
͒ͦͫͭ͊ͭͦ;ͤͦ ͎͔ͯ͋ͦͦ͟͡ ͙ ͚ͯͫͭͦ;͙͍͔ͦ ͙͙͔ͨͦͤͣ͊ͤ Ή͙ͭͻ ͨͦͤΎ͙͚ͭ ͙ ͔͒͊ͭ ͔͍͔͙͔ͨͪ͒ͫͭ͊ͤ͡ 
ͦ͋ ͙ͫͨͦ͡Έ͍͙͙ͦ͊ͤ͘ ͙ͨͪͤͼ͙ͨ͊ ͍͙ͪͭͯ͊͡Έͤ·ͻ ͔͔͔ͨͪͣ΅͔͙͚ͤ ͒͡Ύ ͔ͪ΄͔͙ͤΎ ͔ͦͤͪͭͤ͟͟·ͻ 
͊͒͊͘;Σ ͦͭͦͪ͟·͔ ͭͪͯ͒ͤͦ ͔ͪ΄͙ͭΈΣ ͙ͫͨͦ͡Έͯ͘Ύ ͭͦ͡Έͦ͟ ͊ͦͤ͘͟· ˹ΈΌͭͦͤ͊Φ 
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SUMMARY 
Zavrazhna Olena, Moroz Ivan. Methodological features of teaching the topic ά¢ƘŜ 

principle ƻŦ ǾƛǊǘǳŀƭ ŘƛǎǇƭŀŎŜƳŜƴǘǎέ when learning classical mechanics. 
While training physics and mathematics specialists, and in particular physics teachers, 

it should be paid attention to the general principles, which in a compact form contain not 
only all known experimental and theoretical positions, but also allow predicting new 
discoveries. These principles include integral variational principles that were first formulated 
in mechanics. In the process of training of physics teachers, the principles are studied in the 
theoretical physics course in its first section ς ά/ƭŀǎǎƛŎŀƭ ƳŜŎƘŀƴƛŎǎέΦ ¦ƴƭƛƪŜ ǘƘŜ ƎŜƴŜǊŀƭ 
ŎƻǳǊǎŜ άaŜŎƘŀƴƛŎǎέΣ ǿƘŜǊŜ ǎǘǳŘŜƴǘǎ ƻƴƭȅ ŘŜŜǇŜƴ ǘƘŜƛǊ ǎŎƘƻƻƭ ƪƴƻǿƭŜŘƎŜΣ ǿƘƛƭŜ ǎǘǳŘȅƛƴƎ 
classical mechanics (at the stage of the formulation of differential principles, which most 
contributed to the creation of analytical mechanics), they encounter many generalized and 
abstract concepts, which formation puts a lot of methodological problems before the 
teachers that should be solved. 

The purpose of the article is coverage of methodological aspects of teaching the topic 
ά¢ƘŜ ǇǊƛƴŎƛǇƭŜ ƻŦ ǾƛǊǘǳŀƭ ŘƛǎǇƭŀŎŜƳŜƴǘǎέΦ 

The following methods were used for research: systematic scientific and 
methodological analysis of textbooks and manuals, monographs, manuscripts, articles and 
materials of methodological conferences on the research problem; observation of the 
educational process; analysis of student learning results according to the research problem; 
synthesis, comparison and generalization of theoretical positions, discovered in the scientific 
ŀƴŘ ŜŘǳŎŀǘƛƻƴŀƭ ƭƛǘŜǊŀǘǳǊŜΤ ƎŜƴŜǊŀƭƛȊŀǘƛƻƴ ƻŦ ƻǿƴ ǇŜŘŀƎƻƎƛŎŀƭ ŜȄǇŜǊƛŜƴŎŜ ŀƴŘ ŎƻƭƭŜŀƎǳŜǎΩ 
experience from other higher educational establishments. 

The authors of the article summarize the results of the analysis of teaching aids and 
their own experience and on their basis suggest one of the possible ways of substantiating 
ǘƘŜ ŎƻƴŎŜǇǘǎ ƻŦ άŜǉǳƛƭƛōǊƛǳƳ ŎƻƴŘƛǘƛƻƴǎ ƻŦ ǘƘŜ ǎȅǎǘŜƳ ƻŦ ōƻŘƛŜǎέΣ άǘƘŜ ǇǊƛƴŎƛǇƭŜ ƻŦ ǾƛǊǘǳŀƭ 
ŘƛǎǇƭŀŎŜƳŜƴǘǎέΣ ǿƘƛŎƘ ǘƘŜ ŀǳǘƘƻǊǎ ǳǎŜ ŀǘ ǘƘŜ ŦƛǊǎǘ ƭŜŎǘǳǊŜǎ ƻƴ ŎƭŀǎǎƛŎŀƭ ƳŜŎƘanics. 

The considered method allows students to form sufficiently deep and stable 
understanding of these concepts and gives an idea of using the principle of virtual 
displacements to solve specific problems that are difficult to solve using only the laws of 
Newton. Further research will be aimed at highlighting the methodological aspects of teaching 
analytical mechanics at the pedagogical university. 

e˴ywords: future physics teachers, classical mechanics, relations, forces, reactions, 
mechanical system, conditions of equilibrium of the system of bodies, virtual displacement, 
principle of virtual displacements. 
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˴˾ˮ́˩˾˱ˢ˶̎˹ˮ˯ ˢ˽ˢ˾ˢ́ ˱ ˾˱ˤ˹˩ˤ˱ ̆ˢ˾ˢ˴́˩˾ˮ˿́ˮ˴ˮ ˥˻́˻ˤ˹˻˿́˱ 

˸ˢ˯ˣ̂́˹˱̆ ˹ˢ̉ˢ˶̎˹ˮ˴˱ˤ ˴ˢ˾ˢ̂˶˱ ˤ ˽˻ˬ˩ˬ˹˻-˾̒́̂ˤˢ˶̎˹ˮ̆ 

˽˱˨˾˻˭˨˱˶˱ˤ ˨˻ ̂˽˾ˢˤ˶˱˹˿̎˴˻˲ ˨˱̒˶̎˹˻˿́˱ 

 
˿ͭ͊ͭͭΌ ͙͍ͨͪͫΎ;͔ͤͦ ͍͙ͤ͊͘;͔ͤͤΌ ͭ͊ ͍ͦ͋͐ͪͯͤͭͯ͊ͤͤΌ ͙͔͍ͪͭͪ͟͜͝ ͎͍ͦͭͦͤͦͫͭ͜ 

͚ͣ͊͋ͯͭͤ͜ͻ ͤ͊;͊͡Έ͙͍ͤ͟͜ ͍͊ͪ͊ͯ͟͜͡ ͔ͨͦ͗͗ͤͦ-ͪΎ͍ͭͯ͊͡Έ͙ͤͻ ͍ͨ͒ͪͦ͒͘͜͜͜͡ ͒ͦ ͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ 
͒͜Ύ͡Έͤͦͫͭ͜Φ ˨͡Ύ ͎͙͙͒͊ͤͦͫͭ͜͟ ͎͍ͦͭͦͤͦͫͭ͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͤ͊;͊͡Έ͙͍ͤ͟͜ ͍͊ͪ͊ͯ͟͜͡ ͔ͨͦ͗͗ͤͦ-
ͪΎ͍ͭͯ͊͡Έ͙ͤͻ ͍ͨ͒ͪͦ͒͘͜͜͜͡ ͒ͦ ͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͍͙͔͔ͦͪͣͤͦ͟͡ ͙͍ͣͦͭ͊ͼ͚ͤͦ͜-
ͼ͙͚ͤͤͫͤ͜͜Σ ͎͙͍ͦͤͭͤͦ͟͜-͍ͨͤ͊͊͘͜͡Έ͙͚ͤ ͜ ͒͜Ύ͡Έͤͫͤͦ͜-͙ͨͪ͊ͭ͟;͙͚ͤ ͙͔ͪͭͪ͟͜͝ ͭ͊ ͝ͻͤ͜ 
͙͙ͨͦ͊ͤ͘͟͟Φ ˥͍ͦͭͦͤͫͭ͜Έ ͚ͣ͊͋ͯͭͤΈ͎ͦͦ ͤ͊;͊͡Έ͙ͤ͊͟ ͊ͪ͊ͯͯ͟͡ ͔ͨͦ͗͗ͤͦ-ͪΎ͍ͭͯ͊͡Έ͎ͤͦͦ 
ͨ͒ͪͦ͒ͯ͘͜͜͡ ͒ͦ ͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜ Ύ͟ ͔͎͙͍ͤͭͪ͊ͭͤ͊͜ Ύͫͭ͟͜Έ ͙ͦͫͦ͋ͫͭͦͫͭ͜ 
͚ͣ͊͋ͯͭͤΈ͎ͦͦ ͺ͊ͻ͍͜ͼΎ ͼ͙͍͜͡Έ͎ͤͦͦ ͊͘ͻ͙ͫͭͯ ͔͍͔ͨͪ͒ͫͭ͊ͤ͊͡ ͯ ͙͍͔͍͚ͭͪͪͤ͜͜ ΄͊͟͜͡ ό͙ͤ͘Έ͙͚͟Σ 
͔͔͚ͫͪ͒ͤ͜ ͭ͊ ͍͙͙͚ͫͦ͟ ͍ͪͤ͜͜ύΦ 

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ͍ͯͨͪ͊ͤͤ͜͡ΎΣ ͍ͯͨͪ͊ͤͫ͜͡Έ͊͟ ͒͜Ύ͡Έͤͫͭ͜ΈΣ ͚ͣ͊͋ͯͭͤ͜ ͤ͊;͊͡Έ͙͙ͤ͟ 
͍͊ͪ͊ͯ͟͜͡Σ ͔ͨͦ͗͗ͤͦ-ͪΎ͍ͭͯ͊͡Έͤ͜ ͙ͨ͒ͪͦ͒͘͜͜͡Σ ͎͍ͦͭͦͤͫͭ͜ΈΣ ͔͙ͦͣͨͦͤͤͭ͟ ͎͍ͦͭͦͤͦͫͭ͜Σ 
͙͔ͪͭͪ͟͜͝Σ ͨͪͦͺ͔͚ͫͤ͊͜ ͎͍ͨ͒ͦͭͦ͊͜͟Φ 

 

˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡Φ ˤ ͍ͯͣͦ͊ͻ ͫͤͯ͜Ό;͙ͻ ͍ ̂ͪ͊ͤ͟͜͝ ͎͊ͪͦ͘͘ 

͔ͭͻ͎͔͎ͤͦͤͤͦͦΣ ͙͎ͨͪͪͦ͒ͤͦͦ ͭ͊ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͻ͔͊ͪ͊ͭͪͯ͟ ͔ͨͪͦ͋ͣ͊͡ ͨͪͦͺ͔͚ͫͤͦ͜͝ 

͎͍͙ͨ͒ͦͭͦ͜͟ ͍͙͍ͫͦͦ͊͟͟͜͡ͺ͍͙ͦ͊ͤ͜͟ͻ ͺ͊ͻ͍͜ͼ͍͜ ͼ͙͍͜͡Έ͎ͤͦͦ ͊͘ͻ͙ͫͭͯ ͒ͦ 

͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͣ͊Ί ͍͙ͤ͊͒͘;͚͊ͤͯ ͫͦͼ͊͜͡ΈͤͯΣ ͨͪͦͺ͔͚ͫͤͯ͜ ͜ ͫͯ͋ Ίͭͤͯ͟ 

ͤ͊͘;͙ͣͫͭ͜ΈΦ ˨͡Ύ ͍͙ͦͤ͊ͤͤ͟Ύ ͍͊͒͊ͤ͘Έ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͚ͣ͊͋ͯͭͤ͜ 

ͦͺ͜ͼ͔͙ͪ-͔͍͙͙ͪͤ͟͜͟ ͍͙ͨͦͤͤ͜ ͍͙ͦͦ͒ͭ͜͡ ͫͯ;͙͊ͫͤͣ ͨͦͤΎͭͭΊ͍͙ͣ ͊ͨ͊ͪ͊ͭͦͣ ͔ͭͦͪ͜͝ 

͍ͯͨͪ͊ͤͤ͜͡ΎΣ ͙ͯͣͭ͜ ͚͒ͫͤ͘͜Ό͍͙͊ͭ ͊ͤ͊͘͜͡Σ ͍ͨ͊ͤͯ͊ͤͤ͡Ύ ͭ͊ ͦͤͭͪͦ͟͡Έ ͔͙͍ͦͨͪ͊ͭͤͦ-

͍ͫͯ͗͋ͦͦ͡͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͎͍͍͙ͦͪ͊ͤͦͯ͊ͭ͘͜ ͍ͯͨͪ͊ͤͤ͜͡Ύ Ύ͟ ͍ ͍ͯͣͦ͊ͻ 

͍ͨͦͫΎ͔͎͒ͤͤͦͦ͟ ͔͔ͤͫͤͤΎ ͙ͫͯ͗͋͡Σ ͭ͊͟ ͜ ͍ ͔͔ͫͭͪͣ͊͟͡Έ͙ͤͻ ͍ͯͣͦ͊ͻΣ ͙͚͙ͨͪͣ͊ͭ 

͚ͫ͊ͣͦͫͭͤ͜͜ ͭ͊ ͔ͤͫͭ͊ͤ͒͊ͪͭͤ͜ ͪ͜΄͔ͤͤΎΣ ͙ͣ͊ͭ ͍͙͙͚ͫͦ͟ ͍͔ͪͤ͜Έ ͍ͯͨͪ͊ͤͫ͜͡Έ͙͟ͻ 

͔͔ͦͣͨͭͤ͟ͼ͚͜Σ Ύ͟͜ ͔͔͊͋ͨ͘͘;͊ͭΈ ͔ͺ͔͙͍͔ͭͤ͟ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͔ͨͦ͗͗ͤͦ-

ͪΎ͍ͭͯ͊͡Έ͙͙ͤͣ ͙ͨ͒ͪͦ͒͊ͣ͘͜͜͡Φ ͔̂ͫ ͼ͔ ͊ͭͯ͊ͯ͘͟͜͡Ί ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ ͍͙ͪ͜΄͔ͤͤΎ 

͔͙ͨͪͦ͋ͣ͡ ͙ͦͨͭͣ͊͘͜ͼ͜͝ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͤ͊;͊͡Έ͙͍ͤ͟͜ 

͍͊ͪ͊ͯ͟͜͡ ͔ͨͦ͗͗ͤͦ-ͪΎ͍ͭͯ͊͡Έ͙ͤͻ ͍ͨ͒ͪͦ͒͘͜͜͜͡ ͒ͦ ͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜Φ 

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˢͤ͊͘͜͡ ͫͤͯ͜Ό;ͦ͝ ͔͙ͭͪ͊ͭͯͪ͜͡ ͍ͫ͒͜;͙ͭΈ 

ͨͪͦ ͔ͭΣ ΅ͦ ͤ͊ͨͪΎͣ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͔ͨͪͫͦͤ͊ͯ͡ ͒ͦ ͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ 

͒͜Ύ͡Έͤͦͫͭ͜ ͺͦͪͣͯΊͭΈͫΎ ͍ ͔ͦͤͭͫͭ͟͟͜ ΄͙͎ͪͦͦͦ͟ ͫͦͼ͎͎ͦͯͣ͊ͤͭ͊ͪͤͦͦ͜͜ ͨͪͦͫͭͦͪͯ ͚ 
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͔͙ͤ͊͗ͭ͡Έ ͒ͦ ͙ͣ͗͒ͫ͜ͼ͙͙ͨͤ͊ͪͤ͜͡ͻ ͍͙ͤ͊ͯͦ͟ͻ ͔ͨͪͦ͋ͣ͡Φ ́͊͟Σ ͒ͦͫ͒͗ͯ͜͡Ό;͙ 

͍ͯͨͪ͊ͤͤ͜͡Ύ Ύ͟ ͫͯͫͨ͜͡Έͤͦ-ͫͦͼ͊͜͡Έ͙͚ͤ ͺ͔͔ͤͦͣͤΣ ˸Φ ˴ ͊͋͊;͙ͤͫΈ͙͚͟ ͍͍ͭͪ͊ͭͯ͊͟ 

͚͎ͦͦ Ύ͟ Ύ͍͙΅͔Σ ͍͙͍͔͊ͫͭ͡ ͎͍͙ͦͪ͊ͤͦ͊ͤͣ͘͜ ͫͨ͜͡Έͤͦͭ͊ͣΣ ͚͍͙͍ͤ͊͊͗͜͡΄͙ͣ 

ͫͨͦͫͦ͋ͦͣ ͔͎ͤͭͪ͊͜ͼ͜͝ ͎͍ͪͯͨͦͦ͝Σ ͔͙͍ͦͭͤͦ͟͟͡͝ ͭ͊ ͍ͣ͊ͫͦͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ 

ό˴͊͋͊;͙ͤͫΈ͙͚͟Σ нллрύΦ ˭͊ ͍͙ͤ͊͘;͔ͤͤΎͣ ˤΦ ̒ ͎͍ͯͨͦ͊Σ ͍ͯͨͪ͊ͤͤ͜͡Ύ ς ͼ͔ 

͙͔͙ͫͫͭͣ͊ͭ;ͤͦ ͚͒ͫͤ͘͜Ό͍͙͚͊ͤ ͍͙͚ͫ͒ͦͣ͜Σ ͼ͔ͫͨͪ͜͡Ύ͍͙͚ͣͦ͊ͤ ͍͙͍ͨ͡ ͔͍͙ͪͤ͊͟͜͟ 

ό͔͔͔ͣͤ͒͗ͪ͊Σ ͤ͊;͊͡Έ͙ͤ͊͟Σ ͙ͦͣ͊ͤ͒ͪ͊͟ύ ͤ͊ ͎͊͊͘͡Έͤͯ ͙͔ͫͫͭͣͯ ͍ ͼͦͣͯ͜͡Σ ͊͋ͦ ͤ͊ 

͔ͦͪͣ͟͜ ͝͝ ͍ͫ͊͒ͦ͟͜͡Σ ͤ͊ ͍ͦͫͤͦ͜ ͨͤ͊ͤͤ͘͜Ύ ͭ͊ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͦ͋ΩΊ͙͍͙ͭͤ͟ͻ 

͔͚͊ͦͤͦͣͪͤͦͫͭ͘͟͜ ͜ ͔͔ͭͤ͒ͤͼ͚͜ ͍ ͔͔ͤͭͪͫ͊͜ͻ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͝͝ ͙ͦͨͭͣ͊͡Έ͎ͤͦͦ 

ͺͯͤ͟ͼ͍ͦͤͯ͊ͤͤ͜ΎΣ ͍͙ͪͦͭͯ͘͟ ͚ ͒ͦͫΎ͎͔ͤͤͤΎ ͍͔͙ͨͦͫͭ͊ͤ͡ͻ ͼ͔͚͜͡ ό͎͍̒ͯͨͦΣ 2013). 

˻͒ͤ͊ ͘ ͚͍͙͍ͤ͊͊͗͜͡΄͙ͻ ͙͙ͦͫͦ͋ͫͭͫͤ͜ͻ Ύ͔͚ͦͫͭ͟ ͫͯ;͎͊ͫͤͦͦ ͔͔͔ͣͤ͒͗ͪ͊ ς 

͍ͯͨͪ͊ͤͫ͜͡Έ͊͟ ͔͙͍ͪ͊ͭͤͫͭ͟͜ΈΣ ͤ͊ ͒ͯͣͯ͟ ̅Φ ˥ ͦͪͤ͊͊͟Σ ˨Φ ̇ ͍͊͐͊ͤͦͦ͝ ͭ͊ 

˸Φ ̇ ͊ͣ͋͊͊͡Σ ͍͔ͯͣͦͤ͊͘͡ ͍ͭͦͪ;͙ͣ ͔ͨͦͭͤͼ͊ͦͣ͜͡ ͔͍͙ͪͤ͊͟͜͟ ͭ͊ ͚͎ͦͦ ͒͊ͭͤͫͭ͘͜Ό 

͒͜Ύ͙ͭ ͔ͺ͔͙͍ͭͤͦ͟ ͚ ͍͙ͪ͜΄͍͙ͯ͊ͭ ͍͊͒͊ͤͤ͘Ύ ͒͜Ύ͡Έͤͦͫͭ͜ ͎͒ͤͦ͘͜ ͍͎͊ͫͤͦͦ͡ 

͔ͨͦͭͤͼ͊ͯ͜͡ όIƻǊƴŀƪ et alΦΣ нлмнύΦ ˨Φ ˯ ͦͤ͊ͫ ͍͙͍͍ͤ͊͊͘Σ ΅ͦ ͍ͦ͋ͦΩΎͦ͘͟ ͔͍͙ͪͤ͊͟͜͟ 

ͨͦ͡Ύ͎͊Ί ͍ ͭͦͣͯΣ ΅ͦ͋ ͚͒ͫͤ͘͜Ό͍͙͊ͭ ͍ͯͨͪ͊ͤͤ͜͡Ύ ;͔͔ͪ͘ ͫͨͪΎ͍ͣͯ͊ͤͤΎ 

͔ͤͦ͋ͻ͙͒ͤ͜ͻ ͔͍ͪͫͯͪͫ͜ ͭ͊ ͙͚ͨͪͤΎͭͭΎ ͍ͫͦΊ;͙͊ͫͤͻ ͪ͜΄͔ͤΈ ͙ͨͪ ͍͙͙͔ͤͤͤͤ͟͜ 

͔͙ͨͪͦ͋ͣͤ͡ͻ ͙ͫͭͯ͊ͼ͚͜Σ ͍͔ͯͫͭ͊ͤͦͤͤ͡Ύ ͍͙ͨͪ͊͡ ͜ ͍ͫͭ͊ͤ͒͊ͪͭ͜Σ ͙͒ͦͭͪͣ͊ͤͤΎ 

͍͙ͤ͊͘;͔͙ͤͻ ͨͪͦͼ͔͒ͯͪ όWƻƴŀǎΣ нлмлΣ ͫΦ унрύΦ ˤ͙͙͚ͫͦ͟ ͍͔ͪͤ͜Έ ͔͍͙ͪͤ͟͜ͼ͍ͭ͊Σ ͤ͊ 

͒ͯͣͯ͟ ˤΦ x ͊͊͡ͻͭ͊ͪΣ Ί ͙ͨͦ͊ͤͦͣ͘͟͟ ͙ͫ͡Έ͙ͤͻ ͔͒ͪͫ͜͡Έ͙͟ͻ Ύ͔͚ͦͫͭ͟ ͚ͣ͊͋ͯͭͤΈ͎ͦͦ 

ͺ͊ͻ͍͜ͼΎΣ ͤ͊Ύ͍ͤͦͫͭ͜ ͙ͭ͊͟ͻ ͻ͔͙͊ͪ͊ͭͪͤ͟ͻ ͙ͪͫΣ Ύ͟ ͙ͫ͡Έͤ͊ ͍ͦ͡ΎΣ ͙͙ͫ͊ͣͦͪͭ͊͟͟Σ 

͚ͤ͊͒ͤͫͭ͜͜ΈΣ ͔͔ͤ͊͗ͤͫͭ͘͜͡ΈΣ ͤ͜͜ͼ͙͍͊ͭͤͫͭ͜͜ΈΣ ͍ͫ͊ͣͦ͒͒͊ͤͫͭ͜͜ΈΣ ͔͎͊͟͡ ͊͒͊ͨͭ͊ͼ͜Ύ ͒ͦ 

͋ͯ͒Έ-Ύ͙͟ͻ ͍ͯͣͦ όˣ͊͊͡ͻ͊ͪΣ нлмуύΦ ˭͚͒ͫͤ͜ΌΌ;͙ ͫͦͼ͊͜͡Έͤͦ-͙ͨͫͻ͎ͦͦ͜͡;͙͚ͤ 

͊ͤ͊͘͜͡ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͺ͊ͻ͍͜ͼ͍͜ ͍͚͊͊ͪͤͦ͜-ͪΎ͍ͭͯ͊͡Έͤͦ͝ ͍͙ͫͨͪ͊Σ 

˻Φ ̐ ͍ͫΌ͍ͦ͟ ͍͍͍͊͗͊Σ ΅ͦ ͦͺ͜ͼ͔ͪ-͔͍͙ͪͤ͟͜͟ ͍͙͔ͨͦͤͤ ΄͍͙͒ͦ͟ ͦͪ͜Ί͍͙ͤͭͯ͊ͭͫΎ ͍ 

͋ͯ͒Έ-Ύ͚͟͜ ͍ͦ͋ͫͭ͊ͤͦͼ͜Σ ͎ͦ͜͡;ͤͦ ͙͙͙ͣͫͭ͡Σ ;ͭͦ͜͟ ͙͚͙ͨͪͣ͊ͭ ͪ͜΄͔ͤͤΎΣ ͍͙ͦͦ͒ͭ͜͡ 

͍͙͙ͪͦͤͯͭͣ͘ ͙ͭ͊ͭ͟;͙ͤͣ ͙͔ͣͫͤͤ͡Ύͣ ͊͒͘͡Ύ ͙ͣ͊ͫͣ͊͟͡Έ͎ͤͦͦ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ 

͙͍͔͚ͣͦ͗ͦͫͭ͡ ͨ͒ͨͦͪ͜Ύ͍͙͒ͦ͊ͤ͟ͻ ͚ͦͣͯ ͍ͨ͒ͪͦ͒͘͜͜͜͡ ό͍̐ͫΌ͍ͦ͟Σ нллтύΦ 

˽ͦΊ͒ͤ͊ͤͤΎ Ύ͟ ͦ͋ΩΊ͙͍͙ͭͤ͟ͻ ͍͙ͫ͊͒ͦ͟͡ͻ ;͙͊ͫͭͤ ͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͭ͊͟ ͜ 

͙͍ͤ͒͒ͯ͊͜͜͡Έͤͦ-͙͙ͦͫͦ͋ͫͭͫͤ͜ͻ Ύ͔͚ͦͫͭ͟ ͯ ͫͭͪͯͭͯͪ͟͜ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͔͍͙ͪͤ͊͟͜͟Σ 

˻Φ ˿ ͊ͺͤ͜ ͙͍ͤ͊͊͘Ί ͍͙͍͊͗ͦ͡Ό ͔͔͍ͨͪ͒ͯͣͦͦΌ ͔ͺ͔͙͍ͭͤͦͫͭ͟͜ ͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ 

͒͜Ύ͡Έͤͦͫͭ͜ ͙ͦͣ͊ͤ͒ͪ͊͟ ό˿͊ͺͤ͜Σ мффтύΦ ˨ͦͫ͒͗ͯ͜͡Ό;͙ ͨͪͦͼ͔ͫ ͎͍͙ͨ͒ͦͭͦ͜͟ 

͚ͣ͊͋ͯͭͤ͜ͻ ͎͍ͣ͊ͫͭͪ͜͜ ͍͚ͫ͜Έ͍ͦͦ͟-ͫͦͼ͊͜͡Έ͎ͤͦͦ ͍ͯͨͪ͊ͤͤ͜͡ΎΣ ˻Φ x ͚ͦͦͣ͟ 

͍͔͔͒ͦ͒ͤͦΣ ΅ͦ ͔͎ͤͭͪ͊͜͡Έ͙ͤͣ ͙͔ͪͭͪ͟͜Ίͣ ͦͼͤ͜Ό͍͊ͤͤΎ ͝ͻ ͺ͊ͻ͍ͦͦ͝ 

͎͍͔ͨ͒ͦͭͦͤͦͫͭ͜͜͡ Ί ͙ͨͫͻ͎ͦͦ͜͡;ͤ͊ ͎͍ͦͭͦͤͫͭ͜Έ ͒ͦ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ 

͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ ͔ͦͪͣ͊͘͟Σ ͊ ͭ͊ͦ͗͟ ͍͙ͫͦ͊͟ ͝͝ ͙͍ͨͪͦ͒ͯͭͤͫͭ͟͜Έ όˣ͚ͦͦ͟Σ нллрύΦ 

ˤ͙͙͚ͫͦ͟ ͍͔ͪͤ͜Έ ͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜Σ ͍ͯͨͪ͊ͤͫ͜͡Έ͙͚͟ ͍͒ͦͫ͒͜Σ 

͍ͯͨͪ͊ͤͫ͜͡Έ͟͜ ͍ͣͤͤ͜Ύ ͭ͊ ͍͙ͤ͊;͙͟Σ ͍ͯͨͪ͊ͤͫ͜͡Έ͔͟ ͙͔ͣͫͤͤ͡Ύ ˤΦ ˴ ͦͪͦ͡Έ ͍͙͍͍ͤ͊͊͘ 
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͔͎ͤͭͪ͊͜͡Έ͙͙ͤͣ ͙͙ͨͦ͊ͤ͊ͣ͘͟͟ ͎͍ͦͭͦͤͦͫͭ͜ ͦͺ͜ͼ͔͍ͪ͜-ͪΎ͍ͭͯ͊͡Έ͙͍ͤ͟͜ ͒ͦ 

ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ό˴ͦͪͦ͡ΈΣ нлмнύΦ ˨͔ͦͫ͒͗ͤͤ͜͡Ύͣ ˻Φ ˽ ͍͙ͦͫͭͤ ΅ͦ͒ͦ 

͔ͺ͔͙͍ͭͤͦͫͭ͟͜ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͺ͊ͻ͍͜ͼ͍͜ ͯ ͎͊ͯ͘͜͡ ͔͔͙͋ͨ͘͟ 

͡Ό͙͙͒ͤ ͍͔͔͒ͦ͒ͤͦΣ ΅ͦ ͙͔ͪͭͪ͟͜͝Σ ͙͙ͨͦ͊ͤ͘͟͟ ͭ͊ ͍ͪͤ͜͜ ͫͺ͍ͦͪͣͦ͊ͤͦͫͭ͜ 

͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͺ͊ͻ͍͜ͼ͍͜ ͦͤ͊͘;͔ͤͦ͝ ͎͊ͯ͘͜͡ ͚ͤ͊ͪ͊͟΅͔ 

͍͒ͦ͋ͪ͊͗͊͜ΌͭΈ ͫͯͭͤͫͭ͜Έ ͝ͻͤΈͦ͝ ͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͜Σ ͍ͦ͒ͤͦ;͊ͫΣ 

͒͊ΌͭΈ ͯΎ͍͔ͤͤ͡Ύ ͨͪͦ ͤ͊ͨͪΎ͙ͣ ͝ͻ ͎͙͙͒͊ͤͦͫͭ͜͟ ό˽͍͙ͦͫͭͤΣ нлмуύΦ  

ˤͦ͒ͤͦ;͊ͫ ͙ͨͭ͊ͤͤΎ ͍͙ͤ͊͘;͔ͤͤΎ ͙͔͍ͪͭͪ͟͜͝Σ ͙͍ͨͦ͊ͤ͘͟͟͜ ͭ͊ ͍͍ͪͤ͜͜ 

͎͍ͦͭͦͤͦͫͭ͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͤ͊;͊͡Έ͙͍ͤ͟͜ ͍͊ͪ͊ͯ͟͜͡ ͔ͨͦ͗͗ͤͦ-ͪΎ͍ͭͯ͊͡Έ͙ͤͻ 

͍ͨ͒ͪͦ͒͘͜͜͜͡ ͒ͦ ͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͒ͦͫ͜ ͙͊͘͡΄͊ΊͭΈͫΎ ͍͙͍;͔͙ͤͣ 

͔ͤ͒ͦͫͭ͊ͭͤΈͦΦ 

˸͔ͭ͊ ͫͭ͊ͭͭ͜ ͤ͊ ͍ͦͫͤͦ͜ ͊ͤ͊ͯ͘͜͡ ͍͙ͤ͊ͯͦ͟ͻ ͔͔͒͗ͪ͡ ͭ͊ ͔͙ͣͨͪ͜;͎ͤͦͦ 

͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍͙͔͙͙ͦͪͣͭ͟ ͚ ͍͙ͦ͋͐ͪͯͤͭͯ͊ͭ ͙͔ͪͭͪ͟͜͝Σ ͙͙ͨͦ͊ͤ͘͟͟ ͭ͊ ͍͔͍ͪͤ͜͜ 

ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟ ͎͍ͦͭͦͤͦͫͭ͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͤ͊;͊͡Έ͙͍ͤ͟͜ ͍͊ͪ͊ͯ͟͜͡ ͔ͨͦ͗͗ͤͦ-

ͪΎ͍ͭͯ͊͡Έ͙ͤͻ ͍ͨ͒ͪͦ͒͘͜͜͜͡ ͒ͦ ͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜Φ 

˸͔͙ͭͦ͒ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ ˢͤ͊͘͜͡Σ ͙͔ͫͤͭ͘Σ ͍ͨͦͪͤ͜ΎͤͤΎΣ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎΣ 

͔͍͊ͤͭͯ͊ͤͤ͟ΎΣ ͙͍ͦͨͭͯ͊ͤͤΎΣ ͔͔͔ͫͨͦͫͭͪ͗ͤͤΎΣ ͙ͨͫͻ͎͙ͦ͒͊ͤͦͫͭ͊͜͟ όζ˨͎͙͊ͤͦͫͭ͊͜͟ 

͙͍ͣͦͭ͊ͼ͜͝ ͒ͦ ͯͫͨ͜ͻͯη ό́Φ ˩ ͔ͪͫ͡ύΣ ζ˸͙͍ͦͭ͊ͼ͜Ύ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜η 

ό͔͙ͣͭͦ͒͊͟ ˴Φ ˭ ͊ͣͺͪ͜ ͯ ͙ͣͦ͒ͺ͊͜͟ͼ͜͝ ˢΦ ˾ ͔͊ͤ͊ύΣ ζ˾͍ͦͫͭ͊ͤͦ͊͘͟ ;͙͔ͫ͡ηΣ 

ζ˸͙͊ͭͪͼ͜ ͎͔͙͍ͨͪͦͪͫͤ͜ ˨͗Φ ˾ ͍͔͊ͤ͊ηΣ ͔͍͔ͤͪ͋͊͡Έͤ͊ ͔͙͍ͨͪͦͭͤ͊͟ ͔͙ͣͭͦ͒͊͟ ζ̒ 

͍ ͔͔ͫͭͪͣ͊͟͡Έ͚ͤ͜ ͙ͫͭͯ͊ͼ͜͝ηύΦ 

ˤ͙͊͟͡ ͒ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˻͙͒ͤͣ ͘͜ ΄͡Ύͻ͍͜ ͙ͦͨͭͣ͊͡Έ͎ͤͦͦ 

͍ͪͦ͘ΩΎ͊ͤͤ͘Ύ ͙ͫ͊͒ͤ͟͡ͻ ͍͊͒͊ͤ͘Έ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ 

ͤ͊;͊͡Έ͙͍ͤ͟͜ ͍͊ͪ͊ͯ͟͜͡ ͔ͨͦ͗͗ͤͦ-ͪΎ͍ͭͯ͊͡Έ͙ͤͻ ͍ͨ͒ͪͦ͒͘͜͜͜͡ ό͒͊͜͡ ς ͚ͣ͊͋ͯͭͤ͜ͻ 

ͤ͊;͊͡Έ͙͍ͤ͟͜ ͍͊ͪ͊ͯ͟͜͡ύ Ί ͝͝ ͔͎ͣͭͦ͒ͦͦ͜͡;͔ͤ ͍ͦ͋͐ͪͯͤͭͯ͊ͤͤΎΣ ͦͫ͟͜͡Έ͙͟ ͍͒͜ Ύͦͫͭ͟͜ 

ͭ͊ ͍͒ͦͫͭͦͪͤͦͫͭ͜͜ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͤ͊͘;ͤͦΌ ͣͪͦ͜Ό ͔͙͊͗ͭ͘͡Έ ͣͫͭ͘͜Σ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ ͭ͊ 

͔ͪͯ͘͡Έͭ͊ͭ ͨͪͦͼ͔ͫͯ ͎͍͙ͨ͒ͦͭͦ͜͟Φ 

˻ͫ͟͜͡Έ͙͟ ͨͪͦͺ͔͚ͫͤ͊͜ ͎͍ͨ͒ͦͭͦ͊͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͤ͊;͊͡Έ͙͍ͤ͟͜ ͍͊ͪ͊ͯ͟͜͡ ͒ͦ 

͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͍ ͍ͯͣͦ͊ͻ ͨͪͦͺ͜͡Έ͎ͤͦͦ ˤ˹˭ ς ͼ͔ ͙͚ͫ͊͒ͤ͟͡Σ 

͎͔͙͚͋͊͊ͭͦ͊ͫͨͭͤ͟ ͨͪͦͼ͔ͫΣ ͒͡Ύ ͔ͺ͔͙͍ͭͤͦ͟͝ ͚͎ͦͦ ͔ͪ͊͊͘͜͡ͼ͜͝ ͔ͤͦ͋ͻ͒ͤͦ͜ 

͍͙ͤ͊͘;͙͙ͭ ;͙͚ͭ͜͟ ͎͙͒͊ͤͦͫͭ͜;͙͚ͤ ͔͚ͤͫͭͪͯͣͤͭ͊ͪ͜͜Σ Ύ͙͚͟ ͍͟͡Ό;͊Ί ͙͔ͪͭͪ͟͜͝Σ 

͙͙ͨͦ͊ͤ͘͟͟ ͭ͊ ͍͔͍ͪͤ͜͜ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟Φ 

ˢͤ͊͘͜͡ ͫͤͯ͜Ό;ͦ͝ ͔͙ͭͪ͊ͭͯͪ͜͡ ͍ͫ͒͜;͙ͭΈ ͨͪͦ ͔ͭΣ ΅ͦ ͍ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ 

͔͒ͦͫ͒͗ͤͤ͜͡Ύͻ ͒͡Ύ ͎͙͙͒͊ͤͦͫͭ͜͟ ͫͺ͍ͦͪͣͦ͊ͤͦͫͭ͜ ͨͪͦͺ͔͚ͫͤͦ͜ ͙͙ͦͫͦ͋ͫͭͫͤ͜ͻ 

Ύ͔͚ͦͫͭ͟ ͺ͊ͻ͍͜ͼ͍͜ ͋ͯ͒Έ-Ύͦ͟͝ ͫͺ͔͙ͪ ͒͜Ύ͡Έͤͦͫͭ͜ ͍͙͙͍ͦͪͫͭͦͯ͟ΌͭΈ ͙͔ͪͭͪ͟͜͝Φ ̂ 

͍͍͚͒ͦ͒ͦ͜͟͜ ͭ͊ ͔ͫͨͼ͊͜͡Έ͚ͤ͜ ͔ͭͪ͊ͭͯͪ͜͜͡ ͙͔͚ͪͭͪ͟͜ ό͍͒͜ ͎͔ͪͼΦ ƪǊƛǘŜǊƛƻƴύ ͭͪ͊ͭͯ͟ΌͭΈ 

Ύ͟ ͦͤ͊ͯ͘͟Σ ͤ͊ ͍ͦͫͤͦ͜ Ύͦ͟͝ ͙ͪͦ͋ͭΈͫΎ ͦͼͤ͊͜͟Σ ͍͙ͤ͊͘;͔ͤͤΎ ͊͋ͦ ͙͊ͫ͟͡ͺ͊͜͟ͼ͜Ύ 

͋ͯ͒Έ-Ύ͟ ͎ͦͦ ͔͔ͨͪ͒ͣͭ͊ ͊͋ͦ Ύ͍͙΅͊ ό̐ͪͦ΄͔ͤͦ͟Σ нлмнΣ ͫΦ 315). 



˜̆̅́̄ ̨̨̘̏̄̎ ̎́̔̋̉ȡ ̨̠̓̆̏̑ȟ ̨̨̠̒̓̏̑ȟ ̨̨̨̗̎̎̏̃́̊̎ ̨̖̩̓̆̎̏̌̏̄ȟ ςπρ9ȟ Ο 6 (90) 

77 

˴͙͔͚ͪͭͪ͜Σ Ύ͟ ͊ͤ͊͘͘;͊Ί ˢΦ ˥ ͍͊ͣͦ͜͡Σ ͍͙ͪ͊͗͊Ί ͚͎ͤ͊͊͊͘͡Έͤ͜΄ͯ ͫͯͭͤͫͤͯ͜ 

ͦͤ͊ͯ͘͟Σ ͤ͊ ͍ͦͫͤͦ͜ Ύͦ͟͝ ͚͒ͫͤ͘͜ΌΌͭΈ ͦͼͤͯ͜͟ ͭ͊ ͍ͨͦͪͤ͜ΎͤͤΎ ͔ͪ͊͡Έ͙ͤͻ 

͔͎͎ͨ͒͊ͦ͜;͙ͤͻ Ύ͍͙΅Σ ͙ͨͪ ͼΈͦͣͯ ͫͭͯͨͤ͜Έ ͍͙Ύ͍ͯΣ Ύͫͤ͊͟͜ ͫͺ͍ͦͪͣͦ͊ͤͫͭ͜ΈΣ 

͍͙ͤ͊͘;͔ͤͫͭ͜Έ ͙͔ͪͭͪ͟͜Ό ͍͙ͣͪ͜ΌΌͭΈͫΎ ͔͙͙ͦͤͪͭͤͣ͟͟ ͙͙ͨͦ͊ͤ͊ͣ͘͟͟Σ ͒͡Ύ Ύ͙͟ͻΣ 

͍ͫͦΊΌ ;͔͎ͪͦΌΣ ͻ͔͊ͪ͊ͭͪͤ͊͟ ͙ͤ͊͘͟ ͦͤ͊͘͟ ό˥͍͊ͣͦ͜͡Σ нллпΣ ͫΦ 93). 

˹͊ ͒ͯͣͯ͟ ˻Φ x ͚ͦ͊͟Σ ͍ͤ͊ͯͦͦ͟ ͍͙͚ͦ͋͐ͪͯͤͭͦ͊ͤ ͍͙͋ͪ͜ ͙͔ͪͭͪ͟͜Ό ͤ͊͘;ͤͦΌ 

ͣͪͦ͜Ό ͍ͯͣͦ͘͡ΌΊ ͍͙ͨͪ͊͡Έ͙͚ͤ ͍͙͋ͪ͜ ͙͔͙ͫͫͭͣ ͙͍ͨͦ͊ͤ͘͟͟͜ ͜Σ ͍͙ͤ͊ͨ͊͟Σ Ύͫͭ͟͜Έ 

ͨͦ͊͘͟ ͙ͤ͊͟ ͔͙͊͗ͭ͘͡Έ ͍͒͜ ͎ͭͦͦΣ ͤ͊ͫ͟͜͡Έ͙͟ ͍ͤ͜ ͍ͨͦͤͦ ͚ ͦ͋ΩΊ͙͍ͭͤͦ͟ 

ͻ͔͙͊ͪ͊ͭͪͯ͘͟Ί ͙͚ͨͪͤΎ͙͚ͭ ͙͔͚ͪͭͪ͟͜ όˣ͚ͦͦ͟Σ нллрΣ ͫΦ мпрύΦ ˴ͪͣ͜ ͎ͭͦͦΣ 

͍͙͔͔ͦͪͣͤͤ͟͡Ύ ;͙ͭ͜͟ͻ ͙͔͍ͪͭͪ͟͜͝ Ί ͦ͒ͤ͜ΊΌ ͘ ͍͙͎ͣͦ ͔͎ͣͭͦ͒ͦͦ͜͡͝ ͍͙ͤ͊ͯͦ͟ͻ 

͔͒ͦͫ͒͗ͤ͜͡Έ ό˿͊ͫͭ͡Έͦͤͤ͜ ͭ͊ ͤ͜ΦΣ нллнύΦ 

̂ ͔͒ͦͫ͒͗ͤͤ͜͡Ύͻ ͘ ͔͙ͨͪͦ͋ͣ͡ ͺ͍ͦͪͣͯ͊ͤͤΎ ͎͍ͦͭͦͤͦͫͭ͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͺ͊ͻ͍͜ͼ͍͜ 

͒ͦ ͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͍͙͙ͦͪͫͭ͊ͤͦ͟ ͪͤ͘͜͜ ͙͔ͪͭͪ͟͜͝Σ ͊͘ ͎͒ͦͨͦͣͦͦΌ Ύ͙͟ͻ 

ͣͦ͗ͤ͊ ͍͙ͤ͊͘;͙͙ͭ ͍͔ͪͤ͜Έ ͝͝ ͍͙ͪͦͭͯ͘͟ ͍ ͭ͜Ί͝ ͊͋ͦ ͤ͜΄ͦ͝ ͙ͦͫͦ͋ͫͭͦͫͭ͜Φ  

˭͔ͦͪͣ͊͟Σ ́Φ ˿ ͦͪͦ;͊ͤΣ ͒ͦͫ͒͗ͯ͜͡Ό;͙ ͔ͨͪͦ͋ͣͯ͡ ͍͙ͪͦͭͯ͘͟ ͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ 

͒͜Ύ͡Έͤͦͫͭ͜ ͔͍͙͍ͪͤ͟͜͟͜ ͎͊͊͘͡Έͤͦ-͍ͦͫͭͤ͜͜ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ ͯ ͙͔ͫͫͭͣ͜ 

ͨͫ͜͡Ύ͙͒ͨͦͣͤͦ͡͝ ͍͙ͦͫͭ͜Σ ͍͙͔ͦͪͣ͟͡ΌΊ ͎͙ͤͦͫͭ;͙͚ͤΣ ͔͍ͨͪͦͭͯ͊͟͡Έ͙͚ͤΣ 

͙͍͙͚ͦͤͫͭͪͯͭͤ͟͟Σ ͙͍͙͚ͦͣͯͤ͊ͭͤ͟͜͟Σ ͎ͦͪ͊ͤ͊ͭͦͪͫ͘͜Έ͙͚͟ ͙͔ͪͭͪ͟͜͝ ό˿ͦͪͦ;͊ͤΣ 

2005). ˢΦ ʕ ͦΊ͙͒ͦ͡Σ ͒ͦͫ͒͗ͯ͜͡Ό;͙ ͔ͨͪͦ͋ͣͯ͡ ͺ͍ͦͪͣͯ͊ͤͤΎ ͔ͺ͔͙͍͎ͭͤͦͦ͟ ͙ͫͭ͡Ό 

͍ͯͨͪ͊ͤͤ͜͡Ύ ͍ ͤ͊;͊͡Έ͙͍ͤ͟͜ ͍ͤ͊;͊͡Έ͙ͤͻ ͍ͨ͒ͪͦ͒͘͜͜͜͡ ˨͔͍ͪ͗͊ͤͦ͝ ͙ͨͪͦͪ͒ͦͤͤͦ͟͝ 

͙ͫͯ͗͋͡ ͙̂ͪ͊ͤ͟͝Σ ͊͘ ͍͙͙ͪͦ͋ͤ;͙ͣ ͙͔ͪͭͪ͟͜Ίͣ ͍͙ͤ͊͘;͊Ί ͯͫͨ͜΄ͤͫͭ͜ΈΣ ͫͭ͊ͤ 

͙ͫͯ͗͋͡Σ ͍͔ͪͤ͜Έ ͍͚ͫ͜Έ͍ͦͦ͟͝ ͙͒ͫͼ͙͙ͨͤ͜͡ ͭ͊ ͍͔ͪͤ͜Έ ͍͔͊͒ͦͦͤͦͫͭ͘͜͡ ͫͯ͗͋ͦ͡Ό 

(ˤͦΊ͙͒ͦ͡Σ нллсύΦ ́Φ ˸ ͊ͼ͔ͤͦ͟ ͍͙͙ͦͫͤͦͤͣ ͙͔ͪͭͪ͟͜Ύ͙ͣ ͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ 

͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͎͍ͣ͊ͫͭͪ͜͜ ˭͚͙͋ͪͦͤͻ ˿͙͡ ͙̂ͪ͊ͤ͟͝ ͍͙ͤ͊͘;͊Ί ͎͍ͦͭͦͤͫͭ͜Έ ͒ͦ 

͍ͯͨͪ͊ͤͤ͜͡Ύ ͍͙ͻ͍͙ͦͤͣ ͨͪͦͼ͔ͫͦͣΣ ͫͦͼ͊͜͡Έͤͦ-͙ͨͫͻ͎ͦͦ͜͡;͙͙ͤͣ ͚ ͫͦͼ͊͜͡Έ͙͙ͤͣ 

Ύ͍͙΅͙͊ͣ ͯ ͍͚ͫ͜Έ͍͙ͦ͟ͻ ;͙͊ͫͭͤ͊ͻ ό˸͊ͼ͔͍ͦ͟Σ нллтύΦ ˤΦ ˴ ͦͪͦ͡ΈΣ ͒ͦͫ͒͗ͯ͜͡Ό;͙ 

͔ͨͪͦ͋ͣͯ͡ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ ͔͔ͦͣͨͭͤ͟ͼ͜͝ ͚ͣ͊͋ͯͭͤ͜ͻ ͺ͊ͻ͍͜ͼ͍͜ 

͔ͨͦ͗͗ͤͦ͝ ͔͔͙͋ͨ͘͟Σ ͍͙͔ͦͪͣ͟͡ΌΊ ͼͤͤͫͤͦ͜͜-͙͍ͣͦͭ͊ͼ͚͙͚ͤͤ͜Σ ͎͙ͤͦͫͭ;͙͚ͤΣ 

͔ͦͨͪ͊ͼ͚ͤͦ͜-͍ͯͨͪ͊ͤͫ͜͡Έ͙͚͟ ͭ͊ ͔ͣͦͼ͚ͤͦ͜-͍ͦ͡Έ͍͙͚ͦ ͙͔ͪͭͪ͟͜͝ ό˴ͦͪͦ͡ΈΣ 2012). 

˹͊ ͍ͦͫͤͦ͜ ͊ͤ͊ͯ͘͜͡ ͫͤͯ͜Ό;ͦ͝ ͔͙ͭͪ͊ͭͯͪ͜͡ ͭ͊ ͔͙ͣͨͪ͜;͎ͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡ 

͍͙ͤ͊͘;͊Ίͣͦ ͙͔ͪͭͪ͟͜͝ Ύ͟ ͦ͋ΩΊ͙͍ͭͤ͟͜ ͚ ;ͭ͜͟͜ ͙ͦͤ͊͘͟Σ ͊͘ Ύ͙͙ͣ͟ ͚͒ͫͤ͘͜ΌΊͭΈͫΎ 

ͦͼͤ͊͜͟ ͍ͪͤ͜Ύ ͎͍ͦͭͦͤͦͫͭ͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͤ͊;͊͡Έ͙͍ͤ͟͜ ͍͊ͪ͊ͯ͟͜͡ ͒ͦ ͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ 

͒͜Ύ͡Έͤͦͫͭ͜Φ ̂ Ύͦͫͭ͟͜ ͙ͨͦ͊ͤ͊͘͟͟ ς ͟͜͡Έ͙͚ͫͤ͟͜ ;͙ Ύ͙͚ͫͤ͟͜ ͨͪͦΎ͍ ͙ͦͤ͊͘͟Σ ΅ͦ 

͍͙ͤ͊͘;͊Ί ͦͼͤͯ͜͟Σ ͍͔ͪͤ͜Έ ͭ͊ ͙ͫͭ͡Έ ͍͙ͣͪ͜Ό͍͊ͤͤΎ ͍͔͙͡;͙͙ͤΦ 

˾ͦͪͦ͋͘͡ΎΌ;͙ ͙͔ͪͭͪ͟͜͝ ͎͍ͦͭͦͤͦͫͭ͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͤ͊;͊͡Έ͙͍ͤ͟͜ ͍͊ͪ͊ͯ͟͜͡ ͒ͦ 

͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͙ͣ ͍ͪ͊ͻ͍͙ͯ͊͡ ͍͙͎͙ͣͦΣ Ύ͙ͣ͟ ͍͙ͦͤ ͍͙ͨͦͤͤ͜ 

͍͍͙͒ͨͦ͒͊ͭ͜͜Φ ́͊͟Σ ͍͙ͦͤ ͣ͊ΌͭΈ ͙͋ͯͭΥ ͦ͒ͤͦͤ͊͘;͙͙ͤͣ ό͔ͤ ͙͒ͦͨͯͫ͊ͭ͟ ͙ͪͤ͘͜ͻ 

ͪͦͯͣͤ͘͜Έ ͊͋ͦ ͭͯͣ͊͡;͔ͤΈΤ ͙͙ͪͦͯͣͣ͘͘͜͡ ͍ ͔ͣ͗͊ͻ ͔͒ͦͫ͒͗ͤͤ͜͡ΎύΤ ͔͍͙͙͊͒͊ͭͤͣ͟ 
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όͼͦͣ͜͟͡ ͍͍͙͒ͨͦ͒͊ͭ͜͜ ͨͪͦͼ͔ͫͯ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͤ͊;͊͡Έ͙͍ͤ͟͜ 

͍͊ͪ͊ͯ͟͜͡ύΤ ͍͙͙ͦ͋͐ͪͯͤͭͦ͊ͤͣ ό͍͙͒͊͊ͭ ͙͍ͣͦ͗ͫͭ͜͡Έ ͍͔͒ͦͪͣ͜͟͡Ό͍͙͊ͭ ͍͙͙͚ͫͦ͟ 

͍͔ͪͤ͜Έ ͎͍ͦͭͦͤͦͫͭ͜ ͍͒͜ ͔͔ͫͪ͒ͤΈ͎ͦͦ ;͙ ͙ͤ͘Έ͎ͦͦ͟ύΤ ͎͙ͨͪͦͤͦͫͭ;͙͙ͤͣ 

όͫͨͪΎ͍͍͙ͣͦͯ͊ͭ ͨͪͦͼ͔ͫ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͤ͊;͊͡Έ͙͍ͤ͟͜ 

͍͊ͪ͊ͯ͟͜͡ ͒ͦ ͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͤ͊ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍͙͎ͫͦͦͦ͟ ͍ͪͤ͜Ύ 

͎͍ͦͭͦͤͦͫͭ͜ύΤ ͙͒ͦͫͭ͊ͭͤͣ͜ όͦͼͤ͜Ό͍͙͊ͭ ͔ͪͯ͘͡Έͭ͊ͭ ͍͙͍ͨͯ͡ ͤ͊ ͙ͦͫͦ͋ͫͭͫͭ͜Έ ͭ͊ 

͍͙͒ͦ͋ͪ͊͗͊ͭ͜ ͚ͤ͊͋͜͡Έ΄ ͫͯͭͭΊ͍͜ ͭ͊ ͚ͫͭ͜͟͜ ͙͙ͨͦ͊ͤ͘͟͟ ͎͍ͦͭͦͤͦͫͭ͜ύΤ ͙͋ͯͭ ͙͙ͨͪͦͫͭͣ 

ͭ͊ ͪͯ͘;͙͙ͤͣ ͍ ͪͦ͋ͦͭ͜Φ ˸͙ ͭ͊ͦ͗͟ ͙͋ͪ͊͡ ͒ͦ ͍͎͙ͯ͊Σ ΅ͦ ͍ͦͫͤͦͦΌ ͦͼ͙ͤͤ͜ͻ 

͙͔͍ͪͭͪ͟͜͝ ͎͍ͦͭͦͤͦͫͭ͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͤ͊;͊͡Έ͙͍ͤ͟͜ ͍͊ͪ͊ͯ͟͜͡ ͒ͦ ͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ 

͒͜Ύ͡Έͤͦͫͭ͜ ͍͙ͨͦͤͤ͊ ͙͋ͯͭ ͙͔ͫͫͭͣ͊ ͍͙͎ͣͦΣ Ύͯ͟ ͍͙͍ͫͯ͊Ί ͫͯͫͨ͜͡Έ͍ͫͭͦ ͒ͦ ͦͺ͜ͼ͔ͪ͊-

ͪΎ͍ͭͯ͊͡Έ͙ͤ͊͟Φ ˴͙͔ͪͭͪ͜͝ ͍͙ͨͦͤͤ͜ ͍͍͙͒ͨͦ͒͊ͭ͜͜ ͫͯͯͨͤͦͫͭ͟͜ ͍ͯͨͪ͊ͤͫ͜͡Έ͙͟ͻ ͺͯͤ͟ͼ͚͜Σ 

Ύ͟͜ ͍͒ͦ͋ͪ͊͗͊͜ΌͭΈ ͫͯͭͤͫͭ͜Έ ͜ ͔ͫͨͼ͙ͺͯ͜͟ ͒͜Ύ͡Έͤͦͫͭ͜ ͔ͨͦ͗͗ͤͦ-ͪΎ͍ͭͯ͊͡Έ͙ͤͻ 

͍ͨ͒ͪͦ͒͘͜͜͜͡ ͭ͊ ͎͍͙ͯͦ͒͗ͯ͊ͭͫ͘Ύ ͘ ͙ͨͫͻ͎ͦͦ͜͡;ͤͦΌ ͫͭͪͯͭͯͪͦ͟Ό ͎͍ͦͭͦͤͦͫͭ͜ 

͚ͣ͊͋ͯͭͤ͜ͻ ͤ͊;͊͡Έ͙͍ͤ͟͜ ͍͊ͪ͊ͯ͟͜͡ ͒ͦ ͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ΅ͦ ͦͻͦͨ͡ΌΊ 

͙͍ͣͦͭ͊ͼ͚͙͚ͤ͜Σ ͎͙͍͙͚ͦͤͭͤ͟͜ ͭ͊ ͒͜Ύ͡Έ͙͚ͤ ͔͙ͦͣͨͦͤͤͭ͟ ό˴͙͋͊͡Έͤ͊Σ нлмуύ. 

˻͔ͭ͗Σ ͙͍ͣͦͭ͊ͼ͚͙͚ͤ͜ ͔ͦͣͨͦͤͤͭ͟Σ ΅ͦ ͍͙ͦͤͯ͟Ί ͙͍ͣͦͭͯΌ;ͯ ͺͯͤ͟ͼ͜ΌΣ 

ͦͼͤ͜ΌΊͭΈͫΎ ͙͍ͣͦͭ͊ͼ͚ͤͦ͜-ͼ͙ͤͤͫͤͣ͜͜ ͙͔ͪͭͪ͟͜ΊͣΣ Ύ͙͚͟ ͋͊ͯ͘ΊͭΈͫΎ ͤ͊ 

ͨͪͦͺ͔͚͚ͫͤ͜͜ ͙͍ͣͦͭ͊ͼ͜͝Σ ͔͎ͤͭͪͯ͜Ί ͍ ͫͦ͋͜ ͍͙ͯͫͭ͊ͤͦ͟Σ ͼͤͤͫͤͦ͜͜-ͦͪ͜Ίͤͭ͊ͼ͚ͤ͜͜ 

͔͙ͨͦͭͪ͋ ͯ ͨͪͦͺ͔͚͚ͫͤ͜͜ ͒͜Ύ͡Έͤͦͫͭ͜ ͭ͊ ͔͔ͨͪ͒͋͊;͊Ί ͍͔ͯͫ͒ͦͣͤͤ͜͡Ύ ͎ͭͦͦΣ 

ͤ͊ͫ͟͜͡Έ͙͟ ͍͙͍͙͊͗ͣ͡ ͒͡Ύ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͎ͫͭ͊ͦͦ͡ ͺͯͤ͟ͼ͍ͦͤͯ͊ͤͤ͜Ύ 

͔ͨͦ͗͗ͤͦ-ͪΎ͍ͭͯ͊͡Έ͙ͤͻ ͍ͨ͒ͪͦ͒͘͜͜͜͡ ͯ ͍ͨͦͫΎ͔͙͒ͤͤ͟ͻ ͭ͊ ͔͔ͫͭͪͣ͊͟͡Έ͙ͤͻ 

͍ͯͣͦ͊ͻ Ί ͔ͺ͔͙͍͔ͭͤ͟ ͍͙ͦͤ͊ͤͤ͟Ύ ͚ͣ͊͋ͯͭͤͣ͜ ͤ͊;͊͡Έ͙ͤͦͣ͟ ͊ͪ͊ͯͯ͟͡ 

͍ͯͨͪ͊ͤͫ͜͡Έ͙͟ͻ ͺͯͤ͟ͼ͚͜Φ ˽͙͙ͦ͊ͤ͊ͣ͘͟͟ ͼΈ͎ͦͦ ͙͔ͪͭͪ͟͜Ό ͍͙ͤ͊͘;͔ͤͦΥ ͼͤͤͫͤ͜͜͜ 

ͦͪ͜Ίͤͭ͊ͼ͜͝Σ ͙͍ͣͦͭ͊ͼ͜Ύ ͒ͦ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͔ͨͦͭͪ͋͊ ͍ ͔ͪ͊͊͘͜͡ͼ͜͝ 

͍͎͊ͫͤͦͦ͡ ͔ͨͦͭͤͼ͊ͯ͜͡ ό͙ͪͫΦ 1). 

˴͎͙͍͙͚ͦͤͭͤ͜ ͔ͦͣͨͦͤͤͭ͟ ͦͻͦͨ͡ΌΊ ͤ͊ͤͤ͘Ύ ͨͪͦ ͫͯͭͤͫͭ͜Έ ͭ͊ ͔͔ͨͪ͒ͣͭ 

͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͤ͊;͊͡Έ͙͍ͤ͟͜ ͍͊ͪ͊ͯ͟͜͡Σ ͙ͤͦͪͣ ͭ͊ ͍͙ͨͪ͊͊͡Σ ΅ͦ 

͔͎ͪͯ͡ΌΌͭΈ ͝ͻͤΌ ͍ͯͨͪ͊ͤͫ͜͡Έͯ͟ ͭ͊ ͨͪͦͺ͔͚ͫͤͯ͜ ͒͜Ύ͡Έͤͫͭ͜ΈΣ ͣͫͭ͘͜ ͍ͯͨͪ͊ͤͫ͜͡Έ͙͟ͻ 

͍͊͒͊ͤ͘Έ ͭ͊ ͍ͦ͋ͦΩΎ͍͘͟͜Σ ͍͙ͦͤͯ͟Ί ͦͪ͜ΊͤͭͯΌ;ͯ ͺͯͤ͟ͼ͜Ό ͭ͊ ͍͙ͣͪ͜ΌΊͭΈͫΎ 

͎͙͍ͦͤͭͤͦ͟͜-͍ͨͤ͊͊͘͜͡Έ͙ͤͣ ͙͔ͪͭͪ͟͜ΊͣΣ Ύ͙͚͟ ͔͔ͨͪ͒͋͊;͊Ί ͪͦͯͣͤͤ͘͜Ύ 

͔͔ͨͪ͒ͣͭ͊ ͭ͊ ͍͙ͦͫͤͦͤͻ ͙ͨͪͤͼ͙͍ͨ͜ ͍ͯͨͪ͊ͤͤ͜͡ΎΣ ͪͦ͘΄͙͔ͪͤͤΎ ͚ ͎͙͔ͨͦ͋ͤͤ͡͡Ύ 

ͤ͊ͤ͘Έ ΅ͦ͒ͦ ͔͍ͣͭͦ͒͜ ͍ͯͨͪ͊ͤͤ͜͡ΎΦ ˭͒͊ͭͤͫͭ͜Έ ͒ͦ ͨͤ͊ͤͤ͘͜ΎΣ ͙͍͊ͭͤͫͭ͟͜ΈΣ 

ͨͪͦͺ͔͚͙͚ͫͤ͜ ͍͒ͦͫ͒͜ ͍͙ͤ͊͘;͔ͤ͜ ͙͙ͨͦ͊ͤ͊ͣ͘͟͟ ͼΈ͎ͦͦ ͙͔ͪͭͪ͟͜ΌΦ 

ˤ͙ͦͤͯ͟Ό;͙ ͔͎ͪͯ͡ΌΌ;ͯ ͺͯͤ͟ͼ͜ΌΣ ͒͜Ύ͡Έ͙͚ͤͫͤ͜ ͔ͦͣͨͦͤͤͭ͟ ͍͙Ύ͍͡ΎΊͭΈͫΎ 

;͔͔ͪ͘ ͯͣͤͤ͜Ύ ͙͙ͦ͋ͪ͊ͭ ͜ ͔͍͍͙ͪ͊ͦͯ͊ͭ͘͜͡ ͍͙ͨͪ͊͡Έ͙͚ͤ ͫͨͦͫ͋͜ ͍͔͙ͨͦ͒ͤ͜͟Σ 

͎͍͙ͨͪͦͤͦͯ͊ͭ͘ ͍ͫͦ͝ ͒͜͝ ͭ͊ ͝ͻ ͙ͤ͊ͫ͒͜͟͡Σ ͦͤͭͪͦ͟͡Ό͍͙͊ͭ ͭ͊ ͔͎ͪͯ͡Ό͍͙͊ͭ ͍ͫͦΌ 

͍͔ͨͦ͒ͤͯ͜͟ ͜ ͦͼͤ͜ΌΊͭΈͫΎ ͒͜Ύ͡Έͤͫͤͦ͜-͙ͨͪ͊ͭ͟;͙ͤͣ ͙͔ͪͭͪ͟͜ΊͣΣ Ύ͙͚͟ 

͔͔͔ͪͨͪͤͭͯ͘Ί ͍ͣͤͤ͜Ύ ͭ͊ ͍͙ͤ͊;͙͟ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͯ ͨͪͦͺ͔͚͚ͫͤ͜͜ ͒͜Ύ͡Έͤͦͫͭ͜ ͜ 
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͔͔ͨͪ͒͋͊;͊Ί ͤ͊Ύ͍ͤͫͭ͜Έ ͯ ͚ͣ͊͋ͯͭͤΈ͎ͦͦ ͤ͊;͊͡Έ͙ͤ͊͟ ͊ͪ͊ͯͯ͟͡ ͨͪͦͺ͔͚ͫͤͦ͜͝ 

͙͍͊ͭͤͦͫͭ͟͜Σ ͔͍͊͒͊ͭͤͦ͟͝ ͫ͊ͣͦͦͼ͙ͤ͜͟ ͭ͊ ͔ͫ͊ͣͦͪ͊͊͘͜͡ͼ͜͝ ͍͙͊ͫͤ͡ͻ ͙͍͔͚ͣͦ͗ͦͫͭ͡Σ 

ͨͪͦͺ͔͚ͫͤͦ͜͝ ͍͍͒ͨͦ͒͊͜͜͡Έͤͦͫͭ͜Φ ˽͙͙ͦ͊ͤ͊ͣ͘͟͟ ͼΈ͎ͦͦ ͙͔ͪͭͪ͟͜Ό ͍͙ͤ͊͘;͔ͤͦ 

͎ͦͪ͊ͤ͊ͭͦͪͫ͘͜Έ͟͜ Ύͦͫͭ͟͜Σ ͙͍͊ͭͤͫͭ͟͜Έ ͯ ͨͪͦͺ͔͚͚ͫͤ͜͜ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͫ͊ͣͦͦͤͭͪͦ͟͡ΈΦ 

 
 

˾͙ͫΦ мΦ ˴͔͙ͦͣͨͦͤͤͭΣ ͙͔ͪͭͪ͟͜͝Σ ͙͙ͨͦ͊ͤ͘͟͟ ͭ͊ ͍ͪͤ͜͜ ͎͍ͦͭͦͤͦͫͭ͜ ͚ͣ͊͋ͯͭͤ͜ͻ 

ͤ͊;͊͡Έ͙͍ͤ͟͜ ͍͊ͪ͊ͯ͟͜͡ ͔ͨͦ͗͗ͤͦ-ͪΎ͍ͭͯ͊͡Έ͙ͤͻ ͍ͨ͒ͪͦ͒͘͜͜͜͡ ͒ͦ ͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ 

͒͜Ύ͡Έͤͦͫͭ͜  

 

˨͡Ύ ͍͙ͤ͊͘;͔ͤͤΎ ͍͍ͪͤ͜͜ ͎͍ͦͭͦͤͦͫͭ͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͤ͊;͊͡Έ͙͍ͤ͟͜ ͍͊ͪ͊ͯ͟͜͡ ͒ͦ 

͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͙ͤ͊ͣ ͋ͯͦ͡ ͙ͦͨͭ͊ͤͦ ͍ͤ͊ͯͦͦ͟-͔͎͎ͨ͒͊ͦ͜;͙͚ͤ 

͔ͨͪͫͦͤ͊͡ ͨͪͦͺ͜͡Έ͙ͤͻ ˭ˤ˻ ͭ͊ ͍͙ͨͪͦ͒ͤ͜ͻ ͺ͊ͻ͍͜ͼ͍͜ ͎͍ͦͪ͊ͤ͜ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͭ͊ 

͍ͨ͒ͪͦ͒͘͜͜͜͡ ͫͺ͔͙ͪ ͼ͙͍͜͡Έ͎ͤͦͦ ͊͘ͻ͙ͫͭͯΣ ͚͔͒ͫͤͤͦ͘͜ ͔͔͔ͫͨͦͫͭͪ͗ͤͤΎΣ ͍͙͍;͔ͤͦ 

͍ͫͯ͗͋ͦͯ͡ ͔͒ͦͯͣͤͭ͊͟ͼ͜Ό ό͍ͦͫͦ͋ͦ͜ ͍͙ͫͨͪ͊Σ ͙͊ͪͭ͟͟ ͙ͨͫͻ͎ͦͦ͜͡;͎ͤͦͦ 

͍͔ͫͯͨͪͦͦ͒͗ͤͤΎΣ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟-͍͎͙͒ͯ͜͟ύΣ ͍͔͔ͨͪͦ͒ͤͦ ͙ͨͫͻ͎͙ͦ͒͊ͤͦͫͭͯ͜͟Φ  

̂ ͨͪͦͼ͔ͫ͜ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͎͍ͦͭͦͤͫͭ͜Έ ͒ͦ ͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜ Ύ͟ 

͔͎͙͍ͤͭͪ͊ͭͤ͊͜ Ύͫͭ͟͜Έ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͚ͣ͊͋ͯͭͤΈ͎ͦͦ ͤ͊;͊͡Έ͙ͤ͊͟ ͊ͪ͊ͯͯ͟͡ ͔ͨͦ͗͗ͤͦ-

ͪΎ͍ͭͯ͊͡Έ͎ͤͦͦ ͨ͒ͪͦ͒ͯ͘͜͜͡ ͙ͤ͊ͣ ͔͍͔ͨͪ͒ͫͭ͊ͤ͊͡ ͯ ͙͍͔͍͚ͭͪͪͤ͜͜ ΄͊͟͜͡ ς ͙ͤ͘Έ͙͚͟Σ 

͔͔͚ͫͪ͒ͤ͜ ͭ͊ ͍͙͙͚ͫͦ͟ ͍ͪͤ͜͜ όͭ͊͋͡Φ 1). 

ʂʆʄʇʆʅɽʅʊʀ ɻʆʊʆɺʅʆʉʊɯ ʄɸʁɹʋʊʅɯʍ ʅɸʏɸʃʔʅʀʂɯɺ ʂɸʈɸʋʃɯɺ 

ʇʆɾɽɾʅʆ-ʈʗʊʋɺɸʃʔʅʀʍ ʇɯɼʈʆɿɼɯʃɯɺ ɼʆ ʋʇʈɸɺʃɯʅʉʔʂʆɰ 

ɼɯʗʃʔʅʆʉʊɯ  

ʄʆʊʀɺɸʎʁʅʆ-

ʎɯʅʅɯʉʅʀʁ 

ʂʆɻʅɯʊʀɺʅʀʁ 

ʆʨʽʻʥʪʫʶʯʘ ʬʫʥʢʮʽʷ 

ɼɯʗʃʔʅɯʉʅʆ-

ʇʈɸʂʊʀʏʅʀʁ 

ʄʆʊʀɺɸʎɯʁʅʀʁ 

ʄʦʪʠʚʫʶʯʘ ʬʫʥʢʮʽʷ 

ɼɯʗʃʔʅɯʉʅʀʁ 

ʈʝʛʫʣʶʶʯʘ ʬʫʥʢʮʽʷ 

ʂʈʀʊɽʈɯɰ ɻʆʊʆɺʅʆʉʊɯ ʄɸʁɹʋʊʅɯʍ ʅɸʏɸʃʔʅʀʂɯɺ ʂɸʈɸʋʃɯɺ ʇʆɾɽɾʅʆ-

ʈʗʊʋɺɸʃʔʅʀʍ ʇɯɼʈʆɿɼɯʃɯɺ ɼʆ ʋʇʈɸɺʃɯʅʉʔʂʆɰ ɼɯʗʃʔʅʆʉʊɯ 

ʂʆɻʅɯʊʀɺʅʆ-

ʇɯɿʅɸɺɸʃʔʅʀʁ 

ʇʆʂɸɿʅʀʂʀ ɻʆʊʆɺʅʆʉʊɯ ʄɸʁɹʋʊʅɯʍ ʅɸʏɸʃʔʅʀʂɯɺ ʂɸʈɸʋʃɯɺ 

ʇʆɾɽɾʅʆ-ʈʗʊʋɺɸʃʔʅʀʍ ʇɯɼʈʆɿɼɯʃɯɺ ɼʆ ʋʇʈɸɺʃɯʅʉʔʂʆɰ ɼɯʗʃʔʅʆʉʊɯ 

- ʮʽʥʥʽʩʥʽ ʦʨʽʻʥʪʘʮʽʾ; 

- ʤʦʪʠʚʘʮʽʷ ʜʦ 
ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; 

- ʧʦʪʨʝʙʘ ʫ ʨʝʘʣʽʟʘʮʽʾ 

ʚʣʘʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

- ʟʜʘʪʥʽʩʪʴ ʜʦ ʧʽʟʥʘʥʥʷ; 

- ʧʨʦʬʝʩʽʡʥʽ ʟʥʘʥʥʷ; 

- ʧʨʦʬʝʩʽʡʥʠʡ ʜʦʩʚʽʜ 

- ʦʨʛʘʥʽʟʘʪʦʨʩʴʢʽ ʷʢʦʩʪʽ; 

- ʘʢʪʠʚʥʽʩʪʴ 
ʫʧʨʦʬʝʩʽʡʥʽʡ 

ʜʽʷʣʴʥʦʩʪʽ; 

- ʩʘʤʦʢʦʥʪʨʦʣʴ 

ʈɯɺʅɯ ɻʆʊʆɺʅʆʉʊɯ ʄɸʁɹʋʊʅɯʍ ʅɸʏɸʃʔʅʀʂɯɺ ʂɸʈɸʋʃɯɺ ʇʆɾɽɾʅʆ-

ʈʗʊʋɺɸʃʔʅʀʍ ʇɯɼʈʆɿɼɯʃɯɺ ɼʆ ʋʇʈɸɺʃɯʅʉʔʂʆɰ ɼɯʗʃʔʅʆʉʊɯ 

ʅʠʟʴʢʠʡ, ʉʝʨʝʜʥʽʡ, ɺʠʩʦʢʠʡ  
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͙́͊͋͡ͼΎ 1 

˾͍͔͍ͤ͜͜ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟ ͎͍ͦͭͦͤͦͫͭ͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͤ͊;͊͡Έ͙͍ͤ͟͜ ͍͊ͪ͊ͯ͟͜͡ 

͔ͨͦ͗͗ͤͦ-ͪΎ͍ͭͯ͊͡Έ͙ͤͻ ͍ͨ͒ͪͦ͒͘͜͜͜͡ ͒ͦ ͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜ 

˾͍ͤ͜͜ ˴͙͔ͪͭͪ͜͝ ˽͙͙ͦ͊ͤ͘͟͟ 

˹
ͤ
͙
͘
Έ
͟
͙
͚

 

˸͙͍ͦͭ͊ͼ͚ͤͦ͜-
ͼ͙͚ͤͤͫͤ͜͜ 

˹͙͘Έ͊͟ ͨͪͦͺ͔͚ͫͤ͊͜ ͙͍ͣͦͭ͊ͼ͜ΎΤ ͙͍ͫͨͦ͗;͙͚ ͙ͭͨ 
͙͍ͣͦͭ͊ͼ͜͝Τ ͎͒͊ͤͦͫͭͯ͜ΊͭΈͫΎ ͙͍ͣͦͭ͊ͼ͜Ύ ζͫͭͪ͊ͻͯη 

˴͎͙͍ͦͤͭͤͦ͜-
͍ͨͤ͊͊͘͜͡Έ͙͚ͤ 

˭ͤ͊ͤͤΎ ͨͪͦ ͫͯͭͤͫͭ͜Έ ͭ͊ ͔͔ͨͪ͒ͣͭ ͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ 
͒͜Ύ͡Έͤͦͫͭ͜Σ ͍ͫͦ͝ͻ ͍ͯͨͪ͊ͤͫ͜͡Έ͙͟ͻ ͍͊͒͊ͤ͘Έ ͭ͊ ͍ͦ͋ͦΩΎ͍͘͟͜Σ ͤͦͪͣ ͭ͊ 
͍͙ͨͪ͊͡Σ ΅ͦ ͔͎ͪͯ͡ΌΌͭΈ ͨͪͦͺ͔͚ͫͤͯ͜ ͒͜Ύ͡Έͤͫͭ͜Έ ͦͼͤ͜ΌΌͭΈͫΎ ͤ͊ 
͙ͤ͘Έͦͣͯ͟ ͍ͪͤ͜͜ 

˨͜Ύ͡Έͤͫͤͦ͜-
͙ͨͪ͊ͭ͟;͙͚ͤ 

˹͔ ͍ͣ͜ΌͭΈΥ ͙͙͒ͦ͋ͪ͊ͭ ͜ ͔͍͍͙ͪ͊ͦͯ͊ͭ͘͜͡ ͍͙ͨͪ͊͡Έ͙͚ͤ ͫͨͦͫ͋͜ 
͍͔͙ͨͦ͒ͤ͜͟Τ ͍͍͙͊ͫͭͦͫͦͯ͊ͭ͘ ͍ͫͦ͝ ͤ͊ͤͤ͘Ύ ͙ͨͪ ͍͙ͦͤ͊ͤͤ͟͜ 
͍ͯͨͪ͊ͤͫ͜͡Έ͙͟ͻ ͺͯͤ͟ͼ͚͜Τ ͦͤͭͪͦ͟͡Ό͍͙͊ͭ ͍ͫͦΌ ͍͔ͨͦ͒ͤͯ͜͟Τ ͣ͊ΌͭΈ 
͙ͤ͘Έ͙͚͟ ͍͔ͪͤ͜Έ ͎ͦͪ͊ͤ͊ͭͦͪͫ͘͜Έ͙͟ͻ Ύ͔͚ͦͫͭ͟Τ ͫ͊ͣͦͦͤͭͪͦ͟͡Έ 
͍͙͔͙͚ͪͦͤͤ͘ ͤ͊ ͍ͪͤ͜͜Σ ͙ͤ͗;ͦͣͯ ͊͘ ͔͔͚ͫͪ͒ͤ͜Τ ͙ͤ͘Έ͙͚͟ ͍͔ͪͤ͜Έ 
͍͙͎͙͍ͣͦͦͫͭ͜͡  

˿
ͫ
͔
ͪ
͔
͒
ͤ
͜
͚
 

 

˸͙͍ͦͭ͊ͼ͚ͤͦ͜-
ͼ͙͚ͤͤͫͤ͜͜ 

˨͚ͦͫͭ͊ͭͤ͜ ͍͔ͪͤ͜Έ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͙͍ͣͦͭ͊ͼ͜͝Τ ͔͍ͨͤ͊ ͔ͨͦͭͪ͋͊ 
ͯ ͔ͪ͊͊͘͜͡ͼ͜͝ ͍͎͊ͫͤͦͦ͡ ͔ͨͦͭͤͼ͊ͯ͜͡ 

˴͎͙͍ͦͤͭͤͦ͜-
͍ͨͤ͊͊͘͜͡Έ͙͚ͤ 

˸͊ΌͭΈ ͤ͊ͤͤ͘Ύ ͨͪͦ ͫͯͭͤͫͭ͜Έ ͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ 
͔͊͡ ͔ͤ ͍ͦͦ͒͜͡ΌͭΈ ͤ͊ͤͤ͘Ύ͙ͣ ΅ͦ͒ͦ ͫͯ;͙͊ͫͤͻ ͔͍ͣͭͦ͒͜ 
͍ͯͨͪ͊ͤͤ͜͡ΎΤ ͎͙͙͋ͤ͊͡ ͭ͊ ͙͔ͫͫͭͣͤͫͭ͜Έ ͤ͊ͤ͘ΈΣ ͔ͤͦ͋ͻ͙͒ͤ͜ͻ ͒͡Ύ 
͒͜Ύ͡Έͤͦͫͭ͜ ͯ ͫͺ͔ͪ͜ ͼ͙͍͜͡Έ͎ͤͦͦ ͊͘ͻ͙ͫͭͯΣ ͦͼͤ͜ΌΊͭΈͫΎ ͤ͊ 
͔͔ͫͪ͒ͤΈͦͣͯ ͍ͪͤ͜͜ 

˨͜Ύ͡Έͤͫͤͦ͜-
͙ͨͪ͊ͭ͟;͙͚ͤ 

˹͔ ͍͙͊͗͒͘ ͯͣ͜ΌͭΈ ͍͍͙͊ͫͭͦͫͦͯ͊ͭ͘ ͍ͫͦ͝ ͤ͊ͤͤ͘Ύ ͙ͨͪ 
͍͙ͦͤ͊ͤͤ͟͜ ͍ͯͨͪ͊ͤͫ͜͡Έ͙͟ͻ ͍͊͒͊ͤ͘Έ ͭ͊ ͦͤͭͪͦ͟͡Ό͍͙͊ͭ ͍ͫͦΌ 
͍͔ͨͦ͒ͤͯ͜͟Τ ͔ͤ͒ͦͫͭ͊ͭͤΎ ͔͍͔ͯͨͤͤͫͭ͜Έ ͜ ͒͊ͭͤͫͭ͘͜Έ ΄͍͙͒ͦ͟ 
ͦͪ͜Ί͍͙ͤͭͯ͊ͭͫΎ ͍ ͙ͫ͊͒ͤ͟͡ͻ ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͙ͫͭͯ͊ͼ͜ΎͻΤ ͣ͊ΌͭΈ 
͔͔͚ͫͪ͒ͤ͜ ͍͔ͪͤ͜Έ ͎ͦͪ͊ͤ͊ͭͦͪͫ͘͜Έ͙͟ͻ Ύ͔͚ͦͫͭ͟Σ ͫ͊ͣͦͦͤͭͪͦ͟͡Έ 
͍͙͔͙͚ͪͦͤͤ͘ ͤ͊ ͔͔ͫͪ͒ͤΈͦͣͯ ͍ͪͤ͜͜Τ ͔ͤ͒ͦͫͭ͊ͭͤΈͦ ͍͙͎͙͍ͣͦ͜͡ 

ˤ
͍
͙
ͫ
ͦ
͟
͙
͚
 

 

˸͙͍ͦͭ͊ͼ͚ͤͦ͜-
ͼ͙͚ͤͤͫͤ͜͜ 

˿ͦͼ͊͜͡Έͤ͊ ͫͨͪΎ͍ͣͦ͊ͤͫͭ͜Έ ͼ͙ͤͤͫͤ͜͜ͻ ͦͪ͜Ίͤͭ͊ͼ͚͜Τ ͍͙ͫͦ͊͟ 
ͨͪͦͺ͔͚ͫͤͦ͜-͍͒ͦ͊͜͡ ͙͍ͣͦͭ͊ͼ͜ΎΤ ͍͙ͫͦ͊͟ ͔ͨͦͭͪ͋͊ ͍ ͔ͪ͊͊͘͜͡ͼ͜͝ 
͍͎͊ͫͤͦͦ͡ ͔ͨͦͭͤͼ͊ͯ͜͡ 

˴͎͙͍ͦͤͭͤͦ͜-
͍ͨͤ͊͊͘͜͡Έ͙͚ͤ 

ˤ͙͙͚ͫͦ͟ ͍͔ͪͤ͜Έ ͤ͊ͤ͘ΈΥ ͨͪͦ ͫͯͭͤͫͭ͜Έ ͭ͊ ͔͔ͨͪ͒ͣͭ 
͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͙ͤͦͪͣ ͭ͊ ͍͙ͨͪ͊͊͡Σ ΅ͦ ͝͝ ͔͎ͪͯ͡ΌΌͭΈΣ 
͍ͯͨͪ͊ͤͫ͜͡Έ͟͜ ͍͊͒͊ͤͤ͘Ύ ͭ͊ ͍ͦ͋ͦΩΎ͙͘͟Τ ͎͙͙͋ͤ͊͡ ͭ͊ ͙͔ͫͫͭͣͤͫͭ͜Έ 
ͤ͊ͤ͘Έ ΅ͦ͒ͦ ͫͯ;͙͊ͫͤͻ ͔͍ͣͭͦ͒͜ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͦͼͤ͜ΌΊͭΈͫΎ ͤ͊ 
͍͙ͫͦͦͣͯ͟ ͍ͪͤ͜͜ 

˨͜Ύ͡Έͤͫͤͦ͜-
͙ͨͪ͊ͭ͟;͙͚ͤ 

̂ͣ͜ΌͭΈ ͍͍͙͊ͫͭͦͫͦͯ͊ͭ͘ ͍ͫͦ͝ ͤ͊ͤͤ͘Ύ ΅ͦ͒ͦ ͔͍ͣͭͦ͒͜ 
͍ͯͨͪ͊ͤͤ͜͡ΎΣ ͙͙͒ͦ͋ͪ͊ͭ ͭ͊ ͔͍͍͙ͪ͊ͦͯ͊ͭ͘͜͡ ͍͙ͨͪ͊͡Έ͙͚ͤ ͫͨͦͫ͋͜ 
͍͔͙ͨͦ͒ͤ͜͟ ͭ͊ ͦͤͭͪͦ͟͡Ό͍͙͊ͭ ͝͝Τ ͣ͊ΌͭΈ ͍͙͙͚ͫͦ͟ ͍͔ͪͤ͜Έ 
͎ͦͪ͊ͤ͊ͭͦͪͫ͘͜Έ͙͟ͻ Ύ͔͚ͦͫͭ͟Σ ͫ͊ͣͦͦͤͭͪͦ͟͡Ό ͭ͊ ͍͙͎͙͍ͣͦͦͫͭ͜͡Τ 
͒͊ͭͤ͘͜ ͙ͨͪ ͍͙ͦͤ͊ͤͤ͟͜ ͍͊͒͊ͤ͘Έ ͔͎ͨͪͦ͋ͣͤͦͦ͡ ͻ͔͊ͪ͊ͭͪͯ͟Σ ͍ 
͍ͯͣͦ͊ͻ ͔͒ͺ͜ͼ͙ͭͯ ;͊ͫͯ ͒͜Ύ͙ͭ ͔ͺ͔͙͍ͭͤͦ͟ 
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́͊͟Σ ͙ͤ͘Έ͙͚͟ ͍͔ͪͤ͜Έ ͎͍ͦͭͦͤͦͫͭ͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͤ͊;͊͡Έ͙͍ͤ͟͜ ͍͊ͪ͊ͯ͟͜͡ ͒ͦ 

͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΊͭΈͫΎΥ ͙ͤ͘Έͦ͟Ό ͙͍ͣͦͭ͊ͼ͜ΊΌ ͒ͦ 

ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜Τ ͙͍ͫͨͦ͗;͙ͣ ͙ͭͨͦͣ ͙͍ͣͦͭ͊ͼ͜͝Τ ͙͍ͣͦͭ͊ͼ͜ΊΌ ζͫͭͪ͊ͻͯηΤ 

ͨͦ;͍͙͙͊ͭͦͣ͟ ͤ͊ͤͤ͘Ύ͙ͣΥ ͨͪͦ ͫͯͭͤͫͭ͜Έ ͭ͊ ͔͔ͨͪ͒ͣͭ ͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ 

͍ͫͦ͝ͻ ͍ͯͨͪ͊ͤͫ͜͡Έ͙͟ͻ ͍͊͒͊ͤ͘Έ ͭ͊ ͍ͦ͋ͦΩΎ͍͘͟͜Σ ͤͦͪͣ ͭ͊ ͍͙ͨͪ͊͡Σ ΅ͦ ͔͎ͪͯ͡ΌΌͭΈ 

ͨͪͦͺ͔͚ͫͤͯ͜ ͒͜Ύ͡Έͤͫͭ͜ΈΤ ͔͍ͤͣͤͤ͜ΎͣΥ ͙͙͒ͦ͋ͪ͊ͭ ͚ ͔͍͍͙ͪ͊ͦͯ͊ͭ͘͜͡ ͍͙ͨͪ͊͡Έ͙͚ͤ 

ͫͨͦͫ͋͜ ͍͔͙ͨͦ͒ͤ͜͟Τ ͍͍͙͊ͫͭͦͫͦͯ͊ͭ͘ ͍ͫͦ͝ ͤ͊ͤͤ͘Ύ ͙ͨͪ ͍͙ͦͤ͊ͤͤ͟͜ ͍ͯͨͪ͊ͤͫ͜͡Έ͙͟ͻ 

ͺͯͤ͟ͼ͚͜Τ ͦͤͭͪͦ͟͡Ό͍͙͊ͭ ͍ͫͦΌ ͍͔ͨͦ͒ͤͯ͜͟Τ ͙ͤ͘Έͦ͟Ό ͙͍͊ͭͤͫͭ͟͜ΌΤ ͙ͤ͘Έ͙ͣ͟ 

͍͔ͪͤͣ͜ ͎ͦͪ͊ͤ͊ͭͦͪͫ͘͜Έ͙͟ͻ Ύ͔͚ͦͫͭ͟Τ ͔ͤ͒͊ͭͤͫͭ͘͜Ό ͙ͨͪ ͍͙ͦͤ͊ͤͤ͟͜ ͍͊͒͊ͤ͘Έ 

͔͎ͨͪͦ͋ͣͤͦͦ͡ ͻ͔͊ͪ͊ͭͪͯ͟Σ ͍ ͍ͯͣͦ͊ͻ ͔͒ͺ͜ͼ͙ͭͯ ;͊ͫͯ ͒͜Ύ͙ͭ ͔ͺ͔͙͍ͭͤͦ͟Τ 

͔ͤͫͨͪͦͣͦ͗ͤͫͭ͜Ό ͍͙Ύ͍͡Ύ͙ͭ ͔͎͙͍ͤ͊ͨͦͫͭ͜͡͡Έ ͭ͊ ͍͙͎͙͍ͣͦͫͭ͜͡Έ ͭͦ΅ͦΦ 

˥͍͙ͦͦͤͣ͡ ͯ ͪͦ͋ͦͭ͜ ͘ ͙͙ͭ͊ͣ͟ ͙ͯͪͫ͊ͤͭ͊ͣ͟ ΊΣ ͔͔ͨͪ͒ͯͫͣ͜Σ ͍͙ͪͦͭͦ͘͟ ͯ ͙ͤͻ 

ͨͪͦͺ͔͚ͫͤͦ͜͝ ͙͍ͣͦͭ͊ͼ͜͝Σ ͍ͤͯͭͪ͜΄ͤΈ͎ͦͦ ͙͚ͨͪͤΎͭͭΎ ͍ͦ͋ͦΩΎ͍͘͟͜ ͜ ͍͔ͯͫ͒ͦͣͤͤ͜͡Ύ 

͍͙͎ͣͦΣ Ύ͟͜ ͍͙͍ͫͯ͊ΌͭΈͫΎ ͫͯͫͨ͜͡Έ͍ͫͭͦͣ ͒ͦ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͺ͊ͻ͍͜ͼΎ ͪΎ͍ͭͯ͊͡Έ͎ͤͦͦ 

ͨͪͦͺ͜͡Ό ͒͜Ύ͡Έͤͦͫͭ͜Φ ˹͔ ͫ͒͜͡ ;͔͙͊ͭ͟ ͍͒͜ ͤ͊;͊͡Έ͙ͤ͊͟ ͊ͪ͊ͯͯ͟͡ ͔ͨͦ͗͗ͤͦ-

ͪΎ͍ͭͯ͊͡Έ͎ͤͦͦ ͨ͒ͪͦ͒ͯ͘͜͜͡ ͍͙͎ͫͦͦͦ͟ ͍ͪͤ͜Ύ ͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ Ύ͟΅ͦ ͍ 

ͤΈ͎ͦͦ ͔ͤ ͫͺ͍ͦͪͣͦ͊ͤ͜ ͼͤͤͫͤ͜͜͜ ͦͪ͜Ίͤͭ͊ͼ͜͝Σ Ύ͟΅ͦ ͍ͤ͜ ͣ͊Ί ͙ͤ͘Έ͙͚͟ ͍͔ͪͤ͜Έ 

ͨͪͦͺ͔͚ͫͤͦ͜͝ ͫͨͪΎ͍ͣͦ͊ͤͦͫͭ͜Σ ͔ͤ ͍ͦͦ͒͜͡Ί ͤ͊ͤͤ͘Ύ͙ͣ ΅ͦ͒ͦ ͫͯ;͙͊ͫͤͻ ͔͍ͣͭͦ͒͜ 

͍ͯͨͪ͊ͤͤ͜͡ΎΣ ͔ͤ ͤ͊͘Ί ͍ͦ͋ͦΩΎ͍͘͟͜ ͤ͊;͊͡Έ͙ͤ͊͟ ͊ͪ͊ͯͯ͟͡ ͘ ͭͦ;͙͟ ͦͪͯ͘ ͔ͭͦͪ͜͝ 

͍ͯͨͪ͊ͤͤ͜͡ΎΣ ͔ͤ ͔ͣͦ͗ ͦͤͭͪͦ͟͡Ό͍͙͊ͭ ͍ͫͦΌ ͍͔ͨͦ͒ͤͯ͜͟ ͭ͊ ͍;͙͙ͤ͟Φ 

˿͔͔͚ͪ͒ͤ͜ ͍͔ͪͤ͜Έ ͎͍ͦͭͦͤͦͫͭ͜ ͒ͦ ͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜ 

ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΊͭΈͫΎΥ ͙͍͙ͨͪͦ͒ͯͭͤͣ͟ ͙ͭͨͦͣ ͙͍ͣͦͭ͊ͼ͜͝Τ ͒ͦͫͭ͊ͭͤͣ͜ ͍͔ͪͤͣ͜ 

ͨͪͦͺ͔͚ͫͤͦ͜͝ ͙͍ͣͦͭ͊ͼ͜͝Τ ͔͍ͨͤͦΌ ͔ͨͦͭͪ͋ͦΌ ͍ ͔ͪ͊͊͘͜͡ͼ͜͝ ͍͎͊ͫͤͦͦ͡ ͔ͨͦͭͤͼ͊ͯ͜͡Τ 

ͤ͊ͤͤ͘Ύͣ ͫͯͭͤͦͫͭ͜ ͭ͊ ͔͔ͨͪ͒ͣͭͯ ͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͔͊͡ ͔ͤͪͦͯͣͤͤ͘͜Ύͣ 

ͤͦͪͣ ͭ͊ ͍͙ͨͪ͊͡Σ ΅ͦ ͝͝ ͔͎ͪͯ͡ΌΌͭΈΤ ͔͔ͫͪ͒ͤͣ͜ ͍͔ͪͤͣ͜ ͤ͊ͤ͘ΈΣ ͔ͤͦ͋ͻ͙͒ͤ͜ͻ ͒͡Ύ 

͒͜Ύ͡Έͤͦͫͭ͜ ͯ ͫͺ͔ͪ͜ ͼ͙͍͜͡Έ͎ͤͦͦ ͊͘ͻ͙ͫͭͯΤ ͔͍ͤͣͤͤ͜Ύͣ ͍͍͙͊ͫͭͦͫͦͯ͊ͭ͘ ͍ͫͦ͝ ͤ͊ͤͤ͘Ύ 

͙ͨͪ ͍͙ͦͤ͊ͤͤ͟͜ ͍ͯͨͪ͊ͤͫ͜͡Έ͙͟ͻ ͍͊͒͊ͤ͘Έ ͭ͊ ͦͤͭͪͦ͟͡Ό͍͙͊ͭ ͍ͫͦΌ ͍͔ͨͦ͒ͤͯ͜͟Τ 

͔ͤ͒ͦͫͭ͊ͭͤΈͦΌ ͔͍͔ͯͨͤͤͫͭ͜Ό ͜ ͒͊ͭͤͫͭ͘͜Ό ΄͍͙͒ͦ͟ ͦͪ͜Ί͍͙ͤͭͯ͊ͭͫΎ ͍ ͙ͫ͊͒ͤ͟͡ͻ 

ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͙ͫͭͯ͊ͼ͜ΎͻΤ ͔͔ͫͪ͒ͤͣ͜ ͍͔ͪͤͣ͜ ͎ͦͪ͊ͤ͊ͭͦͪͫ͘͜Έ͙͟ͻ Ύ͔͚ͦͫͭ͟ ͭ͊ 

ͫ͊ͣͦͦͤͭͪͦ͟͡ΌΤ ͔ͤ͒ͦͫͭ͊ͭͤΈͦΌ ͍͙͎͙͍ͣͦͫͭ͜͡Ό ͭͦ΅ͦΦ 

˽͔ͪ΄ͦ;͔͎͍͙ͪͦͣ ͯ ͪͦ͋ͦͭ͜ ͘ ͙͙ͭ͊ͣ͟ ͙ͯͪͫ͊ͤͭ͊ͣ͟ Ί ͎͙͔ͨͦ͋ͤͤ͡͡Ύ ͝ͻͤ͜ͻ 

ͤ͊ͤ͘Έ ͔ͭͦͪ͜͝ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͭ͊ ͍͙ͪͦͭͦ͘͟ ͯͣͤ͜Έ ͼ͔ͨͦ͊͒͊ͤͤ͜͟͡͡ΎΣ ;ͭͦ͜͟͝ ͍͙ͨͦͫͭ͊ͤͦ͟ 

ͼ͔͚͜͡Σ ͊ͤ͊ͯ͘͜͡ ͤ͊Ύ͍͙ͤͻ ͦ͋ΩΊ͙͍͙ͭͤ͟ͻ ͜ ͫͯ͋ΩΊ͙͍͙ͭͤ͟ͻ ͍ͯͣͦΣ ͍͙ͤ͊͘;͔ͤͤΎ ͍ͫͨͦͫͦ͋͜ 

͒ͦͫΎ͎͔ͤͤͤΎ ͔͙ͣͭ ͭͦ΅ͦΦ ͙͚́͊͟ ͨ͒͜ͻ͒͜ ͯ ͪͦ͋ͦͭ͜ ͍ͨͦΩΎ͙͚͊ͤ͘ ͘ ͙ͭͣΣ ΅ͦ ͚͒ͦͫͭ͊ͭͤ͜ 

͍͔ͪ͜ ͤΈ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͫͨͪΎ͍ͣͦ͊ͤͦͫͭ͜ ͙͍͍ͣͦͭ͜ ͍͙ͦͤ͊ͤͤ͟Ύ ͍ͯͨͪ͊ͤͫ͜͡Έ͙͟ͻ ͺͯͤ͟ͼ͚͜ 

͍͙͒ͦͦͭ͘͡Έ ͙͙ͯ͒ͦͫͦͤ͊ͭ͟͡ ͔ͦͣͨͫ͟͟͡ ͤ͊ͤ͘Έ ΅ͦ͒ͦ ͔͍ͣͭͦ͒͜ ͜ ͍͊ͫͦ͋͘͜ ͍ͯͨͪ͊ͤͤ͜͡ΎΣ 

ͯͣͤ͜Έ ͒ͦͫΎ͎͙͊ͭ ͔͙ͣͭΣ ͍͙͙ͪͦͭ͘ ͚ͫ͊ͣͦͫͭͤͫͭ͜͜ΈΣ ͎͍ͦͪ͊ͤͦ͊ͤͫͭ͘͜͜ΈΣ ͍͙͎͙͍ͣͦͫͭ͜͡ΈΣ 

ͨͪͦͺ͔͚ͫͤͯ͜ ͍͍͒ͨͦ͒͊͜͜͡Έͤͫͭ͜Έ ͭͦ΅ͦΦ 
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ˤ͙ͫͦ͟ ͙͚ ͍͔ͪͤ͜Έ ͎͍ͦͭͦͤͦͫͭ͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͤ͊;͊͡Έ͙͍ͤ͟͜ ͍͊ͪ͊ͯ͟͜͡ ͒ͦ 

͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΊͭΈͫΎΥ ͫͦͼ͊͜͡ΈͤͦΌ ͫͨͪΎ͍ͣͦ͊ͤͫͭ͜Ό 

ͼ͙ͤͤͫͤ͜͜ͻ ͦͪ͜Ίͤͭ͊ͼ͚͜Τ ͨͪͦͺ͔͚ͫͤͦ͜-͍͒ͦͦ͜͡Ό ͙͍ͣͦͭ͊ͼ͜ΊΌΤ ͔ͨͦͭͪ͋ͦΌ ͍ 

͔ͪ͊͊͘͜͡ͼ͜͝ ͍͎͊ͫͤͦͦ͡ ͔ͨͦͭͤͼ͊ͯ͜͡Τ ͍͙͙ͫͦͣ͟ ͍͔ͪͤͣ͜ ͤ͊ͤ͘Έ ͨͪͦ ͫͯͭͤͫͭ͜Έ ͭ͊ 

͔͔ͨͪ͒ͣͭ ͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͙ͤͦͪͣ ͭ͊ ͍͙ͨͪ͊͊͡Σ ΅ͦ ͝͝ ͔͎ͪͯ͡ΌΌͭΈΤ 

ͫͯ;͊ͫͤ͜ ͔͙ͣͭͦ͒ ͍ͯͨͪ͊ͤͤ͜͡ΎΤ ͯͣͤͤ͜Ύ͙ͣΥ ͍͍͙͊ͫͭͦͫͦͯ͊ͭ͘ ͍ͫͦ͝ ͤ͊ͤͤ͘Ύ ͙ͨͪ 

͍͙ͦͤ͊ͤͤ͟͜ ͍ͯͨͪ͊ͤͫ͜͡Έ͙͟ͻ ͺͯͤ͟ͼ͚͜Τ ͙͙͒ͦ͋ͪ͊ͭ ͭ͊ ͔͍͍͙ͪ͊ͦͯ͊ͭ͘͜͡ ͍͙ͨͪ͊͡Έ͙͚ͤ 

ͫͨͦͫ͋͜ ͍͔͙ͨͦ͒ͤ͜͟ ͍ ͔͚ͦͤͪͭͤ͟͟͜ ͨͪͦͺ͔͚͚ͫͤ͜͜ ͙ͫͭͯ͊ͼ͜͝Τ ͦͤͭͪͦ͟͡Ό͍͙͊ͭ ͍ͫͦΌ 

͍͔ͨͦ͒ͤͯ͜͟Τ ͍͙͙ͫͦͣ͟ ͍͔ͪͤͣ͜ ͎ͦͪ͊ͤ͊ͭͦͪͫ͘͜Έ͙͟ͻ Ύ͔͚ͦͫͭ͟Τ ͨͪͦΎ͍ͦͣ ͔͔ͤͭͪͫͯ͜ ͔ͤ 

͙͡΄͔ ͒ͦ ͔ͪͯ͘͡Έͭ͊ͭͯ ͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͊ ͚ ͒ͦ ͝͝ ͨͪͦͼ͔ͫͯ͊͡Έ͙ͤͻ 

͔͍ͦͣͨͦͤͤͭ͟͜Τ ͍͙͙ͫͦͣ͟ ͍͔ͪͤͣ͜ ͫ͊ͣͦͦͤͭͪͦ͟͡Ό ͭ͊ ͍͙͎͙͍ͣͦͦͫͭ͜͡Φ 

˽͍͙ͪͦ͒ͤͣ͜ ͤ͊ͨͪΎͣͦͣ ͯ ͪͦ͋ͦͭ͜ ͘ ͙͙ͭ͊ͣ͟ ͙ͯͪͫ͊ͤͭ͊ͣ͟ Ί ͨͦ͒͊͡Έ΄͙͚ 

͍͙ͪͦͭͦ͘͟ ͎͙͍͎ͦͤͭͤͦͦ͟͜ ͭ͊ ͒͜Ύ͡Έ͎ͤͫͤͦͦ͜ ͔͍ͦͣͨͦͤͤͭ͟͜Σ Ύ͙͚͟ ͙ͫͭͣͯ͡ΌΊ ͍ͭͦͪ;ͫͭ͜Έ ͜ 

͔͎ͫ͊ͣͦͪͯ͡Ύͼ͜ΌΦ ͔̇ ͍ͨͦΩΎ͊ͤͦ͘ ͘ ͙ͭͣΣ ΅ͦ ͙ͨͪ ͍͙ͦͤ͊ͤͤ͟͜ ͍ͯͨͪ͊ͤͫ͜͡Έ͙͟ͻ ͺͯͤ͟ͼ͚͜ 

ͤ͊;͊͡Έ͙ͤ͟ ͊ͪ͊ͯͯ͟͡ ͍͙͔ͨͦͤͤ ͍ͭͦͪ;ͦ ͙͙ͦ͋ͪ͊ͭ ͔͙ͣͭͦ͒ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͚ ͔͙ͤ͊͗ͤͣ͡ 

;͙ͤͦͣ ͚͒ͫͤ͘͜Ό͍͙͊ͭ ͫ͊ͣͦͦͤͭͪͦ͟͡Έ ͜ ͔ͦͪ͟͟ͼ͜ΌΦ ˨ͦͫΎ͎͙ͭ ͍͙͎ͫͦͦͦ͟ ͔ͪͯ͘͡Έͭ͊ͭͯ ͍ 

͍ͯͨͪ͊ͤͤ͜͜͡ ͨ͒ͪͦ͒ͦͣ͘͜͜͡ ͍͒͊ΊͭΈͫΎ ͔ͤ ͦ͗ͤͦͣͯ͟Σ ͜ Ύ͟΅ͦ ͼ͔ ͍͍͒͋ͯ͊͜ΊͭΈͫΎΣ ͭͦ 

ͣͦ͗ͤ͊ ͎͍͙͙ͦͦͪͭ ͨͪͦ ͍͙͙͚ͫͦ͟ ͍͔ͪͤ͜Έ ͍ͯͨͪ͊ͤͤ͜͡ΎΦ 

˻͔ͭ͗Σ ͨͪͦͼ͔ͫ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍ ͍ͯͣͦ͊ͻ ͨͪͦͺ͜͡Έ͎ͤͦͦ ˭ˤ˻ 

͍͙͔ͨͦͤͤ ͙͋ͯͭ ͫͨͪΎ͍͙͚ͣͦ͊ͤ ͤ͊ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍͙͎ͫͦͦͦ͟ ͍ͪͤ͜Ύ ͎͍ͦͭͦͤͦͫͭ͜ 

͚ͣ͊͋ͯͭͤ͜ͻ ͤ͊;͊͡Έ͙͍ͤ͟͜ ͍͊ͪ͊ͯ͟͜͡ ͔ͨͦ͗͗ͤͦ-ͪΎ͍ͭͯ͊͡Έ͙ͤͻ ͍ͨ͒ͪͦ͒͘͜͜͜͡ ͒ͦ 

͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜Φ 

ˤ͙͍͙ͫͤͦ͟ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟Φ ͙́͊ͣ͟ 

;͙ͤͦͣΣ ͤ͊ ͍ͦͫͤͦ͜ ͊ͤ͊ͯ͘͜͡ ͍͙ͤ͊ͯͦ͟ͻ ͔͔͒͗ͪ͡ ͭ͊ ͔͙ͣͨͪ͜;͎ͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡ 

͍͙͔͔ͦͪͣͤͦ͟͡ ͙͍ͣͦͭ͊ͼ͚ͤͦ͜-ͼ͙͚ͤͤͫͤ͜͜Σ ͎͙͍ͦͤͭͤͦ͟͜-͍ͨͤ͊͊͘͜͡Έ͙͚ͤ ͭ͊ 

͒͜Ύ͡Έͤͫͤͦ͜-͙ͨͪ͊ͭ͟;͙͚ͤ ͙͔ͪͭͪ͟͜͝Σ Ύ͟ ͦ͋ΩΊ͙͍ͭͤ͟͜ ͭ͊ ;ͭ͜͟͜ ͙ͦͤ͊͘͟Σ ͤ͊ ͍ͦͫͤͦ͜ Ύ͙͟ͻ 

͚͒ͫͤ͘͜ΌΊͭΈͫΎ ͦͼͤ͊͜͟ ͍ͪͤ͜Ύ ͎͍ͦͭͦͤͦͫͭ͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͤ͊;͊͡Έ͙͍ͤ͟͜ ͍͊ͪ͊ͯ͟͜͡ 

͔ͨͦ͗͗ͤͦ-ͪΎ͍ͭͯ͊͡Έ͙ͤͻ ͍ͨ͒ͪͦ͒͘͜͜͜͡ ͒ͦ ͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜Φ  

˥͍ͦͭͦͤͫͭ͜Έ ͚ͣ͊͋ͯͭͤ͜ͻ ͤ͊;͊͡Έ͙͍ͤ͟͜ ͍͊ͪ͊ͯ͟͜͡ ͔ͨͦ͗͗ͤͦ-ͪΎ͍ͭͯ͊͡Έ͙ͤͻ 

͍ͨ͒ͪͦ͒͘͜͜͜͡ ͒ͦ ͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜ Ύ͟ ͔͎͙͍ͤͭͪ͊ͭͤ͊͜ Ύͫͭ͟͜Έ ͙ͦͫͦ͋ͫͭͦͫͭ͜ 

͚ͣ͊͋ͯͭͤΈ͎ͦͦ ͺ͊ͻ͍͜ͼΎ ͼ͙͍͜͡Έ͎ͤͦͦ ͊͘ͻ͙ͫͭͯ ͔͍͔ͨͪ͒ͫͭ͊ͤ͊͡ ͯ ͙͍͔͍͚ͭͪͪͤ͜͜ ΄͊͟͜͡ 

ό͙ͤ͘Έ͙͚͟Σ ͔͔͚ͫͪ͒ͤ͜ ͭ͊ ͍͙͙͚ͫͦ͟ ͍ͪͤ͜͜ύΦ 

˹͙͊ͫͭͯͨͤͣ ͔ͭ͊ͨͦͣ ͤ͊΄͎ͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ Ί ͍͙͔͔ͦͪͣͤͤ͟͡Ύ 

͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͍ͯͣͦ ͺ͍ͦͪͣͯ͊ͤͤΎ ͎͍ͦͭͦͤͦͫͭ͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͤ͊;͊͡Έ͙͍ͤ͟͜ ͍͊ͪ͊ͯ͟͜͡ 

͔ͨͦ͗͗ͤͦ-ͪΎ͍ͭͯ͊͡Έ͙ͤͻ ͍ͨ͒ͪͦ͒͘͜͜͜͡ ͒ͦ ͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜Φ 
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˶˱́˩˾ˢ́̂˾ˢ 
ˣ͊͊͡ͻ͊ͪΣ ʕ Φ όнлмуύΦ ˻͙͍ͫͦ͋ͦͫͭ͜͡ ͺ͍ͦͪͣͯ͊ͤͤΎ ͔͒ͪͫ͜͡Έͦ͟͝ ͙ͨͦ͘ͼ͜͝ ͫͦͼ͊͜͡Έ͙ͤͻ ͨͪ͊ͼ͍͙͍ͤ͜͟͜Φ 

˽͔͎͎͒͊ͦ͜;ͤ͜ ͙ͤ͊ͯ͟Υ ͔ͭͦͪ͜ΎΣ ͫͭͦͪ͜͜ΎΣ ͍ͤͤͦ͊͜ͼ͚ͤ͜͜ ͔ͭͻ͎ͤͦͦ͜͡͝Σ м (75), 11-23. DOI: 

10.24139/2312-5993/2018.01/011-023 (Balakhtar, V. (2018). Peculiarities of forming 

of leadership positions of social worker. Pedagogical sciences: theory, history, 

innovative technologies, 1 (75), 11-23. DOI 10.24139/2312-5993/2018.01/011-023). 

ˣ͚ͦͦ͟Σ ˻ Φ όнллрύΦ ͍̅ͦͪͣͯ͊ͤͤΎ ͎͍ͦͭͦͤͦͫͭ͜ ͒ͦ ͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͯ ͚ͣ͊͋ͯͭͤ͜ͻ 

͎͍ͣ͊ͫͭͪ͜͜ ͍͚ͫ͜Έ͍ͦͦ͟-ͫͦͼ͊͜͡Έ͎ͤͦͦ ͍ͯͨͪ͊ͤͤ͜͡Ύ ό͙͒ͫΦ Χ ͊ͤ͒͟Φ ͔ͨ͒Φ ͤ͊ͯ͟Υ моΦллΦлпύΦ 

˴͙͍͝ ό.ƻƛƪƻΣ ˻ Φ όнллрύΦ Formation of readiness for management activities in future 

masters of military-social management (PhD thesis). Kyiv). 

ˤͦΊ͙͒ͦ͡Σ s Φ όнллсύΦ ˽͙ͫͻ͎ͦͦ͜͡;ͤ͜ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͺ͍ͦͪͣͯ͊ͤͤΎ ͔ͺ͔͙͍͎ͭͤͦͦ͟ ͙ͫͭ͡Ό 

͍ͯͨͪ͊ͤͤ͜͡Ύ ͍ ͤ͊;͊͡Έ͙͍ͤ͟͜ ͍ͤ͊;͊͡Έ͙ͤͻ ͙͙ͨͪͦͪ͒ͦͤͤ͟ͻ ͍ͨ͒ͪͦ͒͘͜͜͜͡ ό͍͔͊ͭͦͪͺΦ ͙͒ͫΦ ΦΦΦ 

͊ͤ͒͟Φ ͙ͨͫͻͦ͡Φ ͤ͊ͯ͟Υ мфΦллΦлфύΦ ͔̆ͣ͡Έ͙ͤͼΈ͙͚͟ (Voiedylo, s Φ όнллсύΦ Psychological 

peculiarities of formation of an effective management style in the heads of 

educational border units (PhD thesis abstract). Khmelnytskyi). 

˥͍͊ͣͦ͜͡Σ s Φ όнллпύΦ ͔͔͙́ͦͪͭͦ͟-͔͙ͣͭͦ͒;ͤ͜ ͙͊ͫ͊͒͘ ͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͦͺ͜ͼ͔͍ͪ͜-

͙͙͍ͨͪͦͪ͒ͦͤͤ͟͟͜ ͒ͦ ͍͙ͻ͍ͦͤͦ͝ ͙ͪͦ͋ͦͭ ͘ ͍͙ͦͫͦ͋ͦͣ ͫ͊͒ͦͣ͟͡Υ ͎ͣͦͤͦͪ͊ͺ͜Ύ. 

͔̆ͣ͡Έ͙ͤͼΈ͙͚͟Υ ˹ˢ˨˽˿̂ όHalimov, s Φ όнллпύΦ Theoretical and methodological 

principles of preparation of future officers-border guards for educational work with 

personnel. Khmelnytskyi). 

͍̐ͫΌ͍ͦ͟Σ ˻ Φ όнллтύΦ ˽͙ͫͻ͎ͦͦ͜͡;͔ͤ ͎͍ͨͪͦͤͦͯ͊ͤͤ͘Ύ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͚ͤ͊͒ͤͦͫͭ͜͜ ͺ͊ͻ͍͜ͼ͍͜ 

͍͚͊͊ͪͤͦ͜-ͪΎ͍ͭͯ͊͡Έ͙ͤͻ ͍ͨ͒ͪͦ͒͘͜͜͜͡ ˸˹˿ ͙̂ͪ͊ͤ͟͝ ό͍͔͊ͭͦͪͺΦ ͙͒ͫΦ ΦΦΦ ͊ͤ͒͟Φ ͙ͨͫͻͦ͡Φ 

ͤ͊ͯ͟Υ мфΦллΦлфύΦ ͍̆͊ͪ͟͜ ό¸ŜǾǎƛǳƪƻǾΣ ˻ Φ όнллтύΦ Psychological forecasting of 

professional reliability of emergency rescue units of the Ministry of Emergency 

Situations of Ukraine. (PhD thesis abstract). Kharkiv). 

̐ͪͦ΄͔ͤͦ͟Σ ˻ Φ ό˾͔͒ΦύΦ (2012). ʕ ͔͙͙͚͟͡ ͭͯͣ͊͡;͙͚ͤ ͍͙ͫͦͤ͟͡ ͫͯ;͊ͫͤͦ͝ ͯͪ͊ͤͫ͟͝Έͦ͟͝ ͍͙ͣͦΦ 

˨͔ͦͤͼΈ͟Υ ˥ͦͪ͜͡Ύ ͔͚́ͪ͒ όYeroshenko, ˻ Φ ό˩ŘƛǘƻǊύΦ όнлмнύΦ Great explanatory 

dictionary of modern Ukrainian language. Donetsk: Gloria Treid). 

˴͊͋͊;͙ͤͫΈ͙͚͟Σ ˸ Φ όнллрύΦ ˱ͫͭͦͪ͜Ύ ͦͻ͙ͦͪͦͤ ͍ͦͪ͒ͦͤ͟͜ ͙̂ͪ͊ͤ͟͝Φ ͔̆ͣ͡Έ͙ͤͼΈ͙͚͟Υ ˹ˢ˨˽˿̂ 

(Kabachynskyi, ˸ Φ όнллрύΦ The History of Protection of the Borders of Ukraine. 

Khmelnytskyi). 

˴͙͋͊͡Έͤ͊Σ ˹ Φ όнлмуύΦ ˨͔ͺͤ͜͜ͼ͜Ύ ζ͍ͯͨͪ͊ͤͫ͜͡Έ͊͟ ͒͜Ύ͡Έͤͫͭ͜Έη ͍ ͔ͦͤͭͫͭ͟͟͜ ͙ͦͨͭͣ͊͘͜ͼ͜͝ 

ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͤ͊;͊͡Έ͙͍ͤ͟͜ ͍͊ͪ͊ͯ͟͜͡ ͔ͨͦ͗͗ͤͦ-ͪΎ͍ͭͯ͊͡Έ͙ͤͻ ͍ͨ͒ͪͦ͒͘͜͜͜͡Φ 

˶Ό͙͍͒ͤͦͤ͊͘;͜ ͫͭͯ͒͜͝Υ ͋͘Φ ͤ͊ͯ͟Φ ͨͪ͊ͼΈ ˨˨˽̂ ͔ͣͤ͜͜ ˱͍͊ͤ͊ ̅ͪ͊ͤ͊͟Φ ˿͔ͪ͜Ύ ζ˽͔͎͎͒͊ͦ͊͜͟ηΣ 

7/39, 104-115. DOI: 10.24919/2313-2094.7/39.140932 (Kybalna, N. (2018). The notion 

ζƳŀƴŀƎŜƳŜƴǘ ŀŎǘƛǾƛǘȅη ƛƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ ƻǇǘƛƳƛȊŀǘƛƻƴ ƻŦ ǇǊƻŦŜǎǎƛƻƴŀƭ ǘǊŀƛƴƛƴƎ ƻŦ 

firefighting commanders of fire rescue units. Human studies: a collection of scientific 

articles of the Drohobych Ivan Franko State Pedagogical University. {ŜǊƛŜǎ ƻŦ άtŜŘŀƎƻƎȅέ, 

7/39, 104-115. DOI: 10.24919/2313-2094.7/39.140932).  

˴͙͋͊͡Έͤ͊Σ ˹ Φ όнлмуύΦ ˥͍ͦͭͦͤͫͭ͜Έ ͒ͦ ͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͍ ͔ͦͤͭͫͭ͟͟͜ ͙ͦͨͭͣ͊͘͜ͼ͜͝ 

ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͤ͊;͊͡Έ͙͍ͤ͟͜ ͍͊ͪ͊ͯ͟͜͡ ͔ͨͦ͗͗ͤͦ-ͪΎ͍ͭͯ͊͡Έ͙ͤͻ ͍ͨ͒ͪͦ͒͘͜͜͜͡Φ 

˽͔͎͎͒͊ͦ͜;͙͚ͤ ;͙͊ͫͦͨͫ ˤ͙ͦͤ͜͡Υ ͍͙͚ͤ͊ͯͦ͟ ͗ͯͪͤ͊͡Σ о όмлύΣ 127-134 (Kybalna, N. 

(2018). Readiness for managerial activity in the context of optimizing professional 

training of the firefighting commanders of fire and rescue units. Pedagogical journal 

Volyn, 3 (10), 127-134). 
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˴ͦͪͦ͡ΈΣ ʕ Φ όнлмнύΦ ˴͙͔ͪͭͪ͜͝ ͦͼͤ͜Ό͍͊ͤͤΎ ͫͺ͍ͦͪͣͦ͊ͤͦͫͭ͜ ͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͯ 

͚ͣ͊͋ͯͭͤ͜ͻ ͦͺ͜ͼ͔͍ͪ͜ ͔ͨͦ͗͗ͤͦ͝ ͔͔͙͋ͨ͘͟ ͯ ͨͪͦͼ͔ͫ͜ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟Φ ˹͍͊ͯͦ͟͜ 

͙͙͊ͨͫ͘͟ ˤ͙ͤͤ͜ͼΈ͎ͦͦ͟ ͔͍͎͒ͪ͗͊ͤͦͦ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͍͔͙͔ͯͤͪͫͭͭͯ͜ ͔ͣͤ͜͜ ˸͙ͻ͚͊͊͡ 

˴ͦͼΌ͙͋ͤͫΈ͎ͦͦ͟Σ оуΣ 194-197 (Korol, V. (2012). Criteria for assessing the formation of 

managerial competence in future firefighting officers in the process of training. 

Scientific notes of the Vinnitsa State Pedagogical University named after Mikhail 

Kotsiubynsky, 38, 194-197). 

˴ͦͪͦ͡ΈΣ ʕ Φ όнлмнύΦ ˻͔͙ͫͦ͋ͤͤͦͫͭ ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͍͔ͯͨͪ͊ͤ͡;͔͚ͫͦ͟ ͔͔͙ͦͣͨͭͤͭͤͦͫͭ͟ 

͋ͯ͒ͯ΅͙ͻ ͦͺ͙ͼ͔͍ͪͦ ͚ͨͦ͗͊ͪͤͦ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ͍ͦ ͍͔ͪͣΎ ͦ͋ͯ;͔ͤΎ ͍ ˤ̂˭͊ͻ ˥˿̉˿ 

͙̂ͪ͊ͤ͟·Φ ˤ͔ͭͦͪ͟ ͙ͤ͊ͯ͟ ́ͦ͡ΈΎ͙͎ͭͭͤͫͦͦ͟ ͎͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͙͍͔͙͔ͯͤͪͫͭͭ͊Φ 

˿͔͙ͪΎΥ ˽͔͎͎͙͒͊ͦ͊͟Σ ͙ͨͫͻ͎͙ͦͦ͡ΎΣ м όмύ, 36-38 (Korol, V. (2012). Peculiarities of 

formimg managerial competence of future fire safety officers in higher educational 

establishments of state emergency service of Ukraine. Journal άVector of science of 

Tolyatti State Universityέ. {ŜǊƛŜǎ άPedagogy & psychologyέ, 1 (1), 36-38). 

˸͊ͼ͔͍ͦ͟Σ ́ Φ όнллтύΦ ˽͙ͫͻ͎ͦͦ͜͡;ͤ͜ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͍͙ͪͦͭͯ͘͟ ͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ 

͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͎͍ͣ͊ͫͭͪ͜͜ ͍͚ͫ͜Έ͍͎ͦͦͦ͟ ͨͪͦͺ͜͡Ό ό͍͔͊ͭͦͪͺΦ ͙͒ͫΦ ΦΦΦ 

͊ͤ͒͟Φ ͙ͨͫͻͦ͡Φ ͤ͊ͯ͟Υ мфΦллΦлфύΦ ˴͙͍͝ (Matsevko, ́ Φ όнллтύΦ Psychological peculiarities 

of development of managerial competence of future masters of military profile (PhD 

thesis abstract). Kyiv). 

˽͍͙ͦͫͭͤΣ ˻ Φ όнлмуύΦ ˽ͪͦͺ͔͚ͫͤ͊͜ ͎͍ͨ͒ͦͭͦ͊͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͺ͊ͻ͍͜ͼ͍͜ ͯ ͎͊ͯ͘͜͡ ͔͔͙͋ͨ͘͟ ͡Ό͙͙͒ͤ 

͒ͦ ͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜Υ ͔ͭͦͪ͜Ύ ͭ͊ ͙ͨͪ͊ͭ͊͟͟Υ ͎ͣͦͤͦͪ͊ͺ͜ΎΦ ˶Έ͍͍͜Υ ˭̂˴̇ 

(Povstyn, ˻ Φ όнлмуύΦ Professional training of future specialists in the field of human 

security to management activities: theory and practice: monograph. Lviv). 

˿͊ͺͤ͜Σ ˻ Φ όмффтύΦ ˽͙ͫͻ͎ͦͦ͜͡Ύ ͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͙ͦͣ͊ͤ͒ͪ͊͟Φ ͔̆ͣ͡Έ͙ͤͼΈ͙͚͟Υ ˢ˽ˤ̂ 

(Safin, ˻ Φ όмффтύΦ Psychology of the managerial activity of the commander. 

Khmelnytskyi: APVU). 

˿͔͙͊ͫͭͤͤ͡Σ ʕ Φ ό˾͔͒Φύ όнлмоύΦ ˽͔͎͎͙͒͊ͦ͊͟. ˸͍ͦͫ͊͟Υ ˢ͔͙͊͒ͣ͟Ύ ό{ƭŀǎǘionin, VΦ ό˩Ř.) (2013). 

Pedagogy. Moscow: Academy). 

˿ͦͪͦ;͊ͤΣ ́ Φ όнллрύΦ ˾͍͙ͦͭͦ͘͟ ͨͪͦͺ͔ͫͦͤ͊ͣͯ͘͜͜͡ ͍ͯͨͪ͊ͤͫ͜͡Έͦ͟͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͔͍͙͍ͪͤ͟͜͟͜ 
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͔ͦͣͨͦͤͤͭ͟· ͎͍͙ͦͭͦͤͦͫͭΣ ͙͔͙͙ͪͭͪ͟, ͨ ͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ͊Ύ ͎͍ͨͦ͒ͦͭͦ͊͟. 

 

SUMMARY 
Kybalna Nelia. Criterion apparatus and level characteristics of the future watch 

commanders of the fire and rescue units for the managerial activity. 
The article is devoted to definition and substantiation of criteria of readiness of the 

future watch commanders of the fire and rescue units for the managerial activity. It is 
determined that the process of professional training of such specialists in the conditions of 
higher education institutions of civil protection should be aimed at forming a high level of 
their readiness for managerial activity. Criteria, indicators and level characteristics are 
proposed for diagnostics of the readiness of future watch commanders of fire and rescue 
units for managerial activities. Research methods: analysis, synthesis, comparison, 
generalization, questionnaires, surveys, observations, psycho-diagnostics. It is substantiated 
that the basis of evaluative criteria of readiness of the future watch commanders of the fire 
and rescue units for the managerial activity should be a system of requirements that the 
society put forward to the officer-rescuer. The criteria must be consistent with combination 
of managerial functions that reflect the nature and specifics of the fire and rescue units 
activities and coordinate with the psychological structure of the readiness of future watch 
commanders to the management. The motivational-value, cognitive, activity-practical 
criteria are singled out. Indicators of the motivational-value criterion are defined: value 
orientations, motivation for professional activity, need for realization of own potential; 
cognitive criterion ς ability to cognition, activity, professional experience; activity-practical 
criterion ς organizational qualities, activity in work, self-control. The readiness of the watch 
commanders of fire and rescue units for managerial activities is represented in a three-level 
scale (low, medium and high level). The practical significance of the results of the study is to 
develop and introduce into the educational process of the higher education institutions of 
civil protection methods of determining the levels of readiness of the future watch 
commanders of fire and rescue units for managerial activities. The prospect for further 
research is separation of pedagogical conditions for the formation of the readiness of future 
watch commanders of fire and rescue units for managerial activities. 

Key words: management, managerial activity, future watch commanders, fire and 
rescue units, readiness, readiness components, criteria, professional training. 
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͔͍͙͙ͨͪ͒ͫͭ͊ͤ͟ Ύ͟ ͯͪ͊ͤͫ͟͝Έͦ͟͝Σ ͭ͊͟ ͜ ͋ͯ͒Έ-Ύ͙͟ͻ ͤ͜΄͙ͻ ͯ͟͡ΈͭͯͪΦ ͔̇ ͍͙͎͙͔ͣ͊͊ͭͣ ͍͒͜ 

ͺ͊ͻ͍͜ͼ͍͜ ͍ͦͦ͒ͤͤ͜͡Ύ ͙͙ͨͦͭͪ͋ͤͣ͜ ͒͡Ύ ͼΈ͎ͦͦ ͤ͊ͤͤ͘Ύ͙ͣΣ ͯͣͤͤ͜Ύ͙ͣΣ ͍͙ͤ͊;͙͊ͣ͟Σ 

͙͙͙ͦͫͦ͋ͫͭͫͤͣ͜ ͭ͊ ͨͪͦͺ͔͚͙͙ͫͤͣ͜ Ύͦͫͭ͟Ύ͙ͣΣ ͋͜͡Έ΄ͫͭ͜Έ ͘͜ Ύ͙͟ͻ ͍͙ͦͤ ͍ͤ͊͋ͯ͊ΌͭΈ 

ͭ͊ ͍͒ͦͫͦͤ͊͟͡ΌΌͭΈ ͯ ͨͪͦͼ͔ͫ͜ ͍ͤ͊;͊ͤͤΎ ͍ ͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Φ 

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˨͡Ύ ͎ͭͦͦΣ ΅ͦ͋ ͚͙͙͒ͫͤͭ͘͜ Ύ͙͚ͫͤ͟͜ ͊ͤ͊͘͜͡ 

ͫͦͼͦͯ͜͟͡Έͭͯͪͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͫͦͼ͊͜͡Έ͙ͤͻ ͨͪ͊ͼ͍͙͍ͤ͜͟͜Σ ͒ͦͼ͜͡Έͤͦ 

͍͙͔͙͙ͦͪͣͭ͟ ͝͝ ͫͭͪͯͭͯͪͯ͟Φ ˨ͦͫ͒͗ͯ͜͡Ό;͙ ͼΌ ͔ͨͪͦ͋ͣͯ͡Σ ͙ͣ ͙͙ͫͨͪ͊ͫ͡Ύ ͤ͊ ͍ͤ͊ͯͦ͟͜ 

ͨͪ͊ͼ͜ ͙ͭ͊͟ͻ ͯ;͔͙ͤͻΣ Ύ͟ ˸Φ ʕ ͚͊ͪ͜ όˤ͚͊ͪ͜Σ нллфύΣ ˢΦ ˨ ͔͔ͪ͋ͤΈ͍ͦ͊ ό͔̂ͫ ͨͪͦ 

͙͍ͣͦͭ͊ͼ͜ΌΣ нлмнύΣ ̒Φ ˴ ͪͯ΄͔͡Έ͙ͤͼΈ͊͟ ό˴ͪͯ΄͔͡Έ͙ͤͼΈ͊͟Σ нллоύΣ ˸Φ ˸ ͙͔͊ͪͯͫͤͼΈ 

ό˸͙͔͊ͪͯͫͤͼΈΣ нллфύΣ ˹Φ ˹ ͚ͦ͊͜͟͡;ͯ͟ ό˹͚ͦ͊͜͟͡;ͯ͟ύΣ ˶Φ ˻ ͪ͋͊ͤ-˶͔͙ͣ͋ͪ͟ ό˻ͪ͋͊ͤ-

˶͔͙ͣ͋ͪ͟ύΣ ˢΦ ˿ ͔͔ͣ͘ ό˿͔͔ͣ͘Σ нлмпύΣ ˤΦ ̒ ͎͍ͯͨͦ ό͎͍̒ͯͨͦύ ͭ͊ ͤ͜Φ ˤ͙͒͜͡ΎΌ;͙ ͯ 

ͫͭͪͯͭͯͪ͟͜ ͫͦͼͦͯ͜͟͡Έͭͯͪͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͫͦͼ͊͜͡Έ͙ͤͻ ͨͪ͊ͼ͍͙͍ͤ͜͟͜ 

͙͍ͣͦͭ͊ͼ͚ͤͦ͜-ͼ͙͚ͤͤͫͤ͜͜Σ ͎͙͍͙͚ͦͤͭͤ͟͜Σ ͙͍͙͚ͦͣͯͤ͊ͭͤ͟͜͟ ͭ͊ ͔ͪͺ͔͙͍͙͚ͫͤ͟͡ 

͔͙ͦͣͨͦͤͤͭ͟Σ ͙ͤ͊ͣ ͋ͯͦ͡ ͍ͨͪͦ͊ͤ͊ͦ͊ͤͦ͘͜͡ ͔ͭͪ͊ͭͯͪͯ͜͡ ͍ ͒͊ͤͦͣͯ ͪ͊ͯͪͫ͟͜Φ ́͊͟Σ 

ˢΦ ˨ ͔͔ͪ͋ͤΈ͍ͦ͊ ό͔̂ͫ ͨͪͦ ͙͍ͣͦͭ͊ͼ͜ΌΣ нлмнύΣ ̒Φ ˴ ͪͯ΄͔͡Έ͙ͤͼΈ͊͟ ό˴ͪͯ΄͔͡Έ͙ͤͼΈ͊͟Σ 

нллоύΣ ˹Φ ˹ ͚ͦ͊͜͟͡;ͯ͟ ό˹͚ͦ͊͜͟͡;ͯ͟ύ ͙ͤ͊͒͊͡ ͔͒ͺͤ͜͜ͼ͜͝ ͨͦͤΎͭΈ ζ͙͍ͣͦͭη, 

ζ͙͍ͣͦͭ͊ͼ͜ΎηΣ ζ͔ͨͦͭͪ͋͊ηΣ ͍͙ͤ͊͘;͙͙͡ ͫͯͭͤͫͤ͜͜ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟ ͙͍ͣͦͭ͊ͼ͜͝Φ 

˨͍ͦͫ͒͗ͯ͊͜͡; ˢΦ ˿ ͔͔ͣ͘ ό˿͔͔ͣ͘Σ нлмпύ ͎ͪͦ͘͡Ύ͍ͤͯ ͍͙ͤ͊͘;͔ͤͤΎ ͔͍ͭͪͣͤ͜͜ ζͼͤͤͫͭ͜͜Έη 

ͭ͊ ζͼͤͤͫͤ͜͜͜ ͦͪ͜Ίͤͭ͊ͼ͜͝ηΣ ͍͍͊ͨͪͦͨͦͤͯ͊͘ ͝ͻ ͎͊͊͘͡Έͤͯ ͻ͔͙͙͊ͪ͊ͭͪͫͭͯ͟͟Φ ˤΦ ̒ ͎͍ͯͨͦ 

ό͎͍̒ͯͨͦύ ͯ ͍͚ͫͦ͝ ͨͪ͊ͼ͜ ͚͙͍͒ͫͤ͘͜ ͊ͤ͊͘͜͡ ͫͯͭͤͦͫͭ͜ ͨͦͤΎͭͭΎ ζͤ͊ͤͤ͘ΎηΦ ˹͍͔͊ͯͦ͟ͼΈ 

˸Φ ʕ ͚͊ͪ͜ όˤ͚͊ͪ͜Σ нллфύ ͦͻ͔͙͍͍͊ͪ͊ͭͪͯ͊͘͟ ͔ͭͪͣͤ͜ ζ͍ͫͨͯ͊ͤͤ͜͟͡ΎηΣ ͚͎ͦͦ ͍͙͙͒Σ 

͙͊ͫͦ͋͘ ͚ ͺͯͤ͟ͼ͜͝Φ ̂;͔ͤ͜ ˸Φ ˸ ͙͔͊ͪͯͫͤͼΈ ό˸͙͔͊ͪͯͫͤͼΈΣ нллфύ ͭ͊ ˶Φ ˻ ͪ͋͊ͤ-

˶͔͙ͣ͋ͪ͟ ό˻ͪ͋͊ͤ-˶͔͙ͣ͋ͪ͟ύ ͙͙ͪͦͪ͘͟͡ ͣͫͭ͘͜ ͨͦͤΎͭͭΎ ζ͔ͪͺ͔ͫ͟͜͡ΎηΣ ͍͙͍;͙͙͡ 

ͤ͊ͨͪΎ͙ͣΣ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ Ύ͙͟ͻ ͎ͪͦ͘͡Ύ͒͊ΊͭΈͫΎ ͔ͨͪͦ͋ͣ͊͡ ͔ͪͺ͔ͫ͟͜͡͝Σ ͍͙ͤ͊͘;͙͙͡ 

͍͋͊ͦ͘͜ ͨͪͦͼ͔͙ͫ ͙ͨͫͻ͙͜͟Σ ΅ͦ ͍ͫͭ͊ͤͦ͡ΎͭΈ ͍ͦͫͤͦͯ ͍͎͒ͦͫ͒͗ͯ͊ͤͦͦ͜͡ Ύ͍͙΅͊Σ 

͊͟ͼ͔͍͙ͤͭͯ͊͡ ͍͎ͯ͊ͯ ͤ͊ ͺ͔͔ͤͦͣͤ͜ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͔ͪͺ͔ͫ͟͜͡͝Φ 

ˢͤ͊͘͜͡ ͍ͤ͊ͯͦͦ͟͝ ͔͙ͭͪ͊ͭͯͪ͜͡ ͘ ͔͙͙ͨͪͦ͋ͣ͊ͭ͟͡ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍ͨͦ͊͊͘͟Σ ΅ͦ 

ͫͤͯ͜ΌͭΈ ͪͤ͘͜͜ ͎ͨͦ͡Ύ͙͒ ͍;͔͙ͤͻ ͤ͊ ͫͭͪͯͭͯͪͯ͟ ͫͦͼͦͯ͜͟͡Έͭͯͪͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ 

ͺ͊ͻ͍͜ͼ͍͜ ͙ͪͤ͘͜ͻ ͨͪͦͺ͍͜͜͡Σ ΅ͦ ͍ͫ͒͜;͙ͭΈ ͨͪͦ ͍͒ͫͯͭͤͫͭ͜͜Έ ͦͫͭ͊ͭͦ;ͤͦ ͍͙ͤ͊͘;͔ͤͦ͝ 

ͭͦ;͙͟ ͦͪͯ͘ ͘ ͎͒͊ͤͦͦ ͙ͨͭ͊ͤͤΎΦ ˹͔ͦ͋ͻ͒ͤͫͭ͜͜Έ ;͎ͭͦͦ͜͟ ͍͙͔͒ͤͤ͜͡Ύ ͭ͊ 

ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟ ͙͍ͫ͊͒ͤ͟͟͜͡ ͫͦͼͦͯ͜͟͡Έͭͯͪͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͚ͣ͊͋ͯͭͤ͜ͻ 

ͫͦͼ͊͜͡Έ͙ͤͻ ͨͪ͊ͼ͍͙͍ͤ͜͟͜ ͍͊ͭͯ͊ͯ͊͊͘͟͜͡͡ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ό ͍ͤ͊ͯͦͦ͟͝ ͍͙ͪͦ͒͘͜͟ ͍ 

͒͊ͤͦͣͯ ͪ͊ͯͪͫ͟͜ ͭ͊ ͍͙͋ͪ͜ ͔͙ͭͣ ͍ͤ͊ͯͦͦ͟͝ ͫͭ͊ͭͭ͜Φ 

˸͔ͭͦΌ ͫͭ͊ͭͭ͜ Ί ͍͙͍͔ͫͭͤͤ͜͡ΎΣ ͍ͦ͋͐ͪͯͤͭͯ͊ͤͤΎ ͭ͊ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͊͟͟ ͙ͫͭͪͯͭͯͪ͟ 

ͫͦͼͦͯ͜͟͡Έͭͯͪͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͫͦͼ͊͜͡Έ͙ͤͻ ͨͪ͊ͼ͍͙͍ͤ͜͟͜Φ 
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̂ ͨͪͦͼ͔ͫ͜ ͙ͤ͊ͨͫ͊ͤͤΎ ͍ͤ͊ͯͦͦ͟͝ ͫͭ͊ͭͭ͜ ͙ͤ͊ͣ ͋ͯͦ͡ ͍͙͙ͦͪͫͭ͊ͤͦ͟ ͭ͊͟͜ ͔͙ͣͭͦ͒ 

͔͒ͦͫ͒͗ͤͤ͜͡ΎΥ ͊ ͤ͊͘͜͡Σ ͙͔ͫͤͭ͘Σ ͍ͨͦͪͤ͜ΎͤͤΎΣ ͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͜ΎΣ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎΦ 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˭͍͊͗͊Ό;͙ ͤ͊ ͊ͭͯ͊͟͡Έͤͫͭ͜Έ ͔͙ͨͪͦ͋ͣ͡ 

ͺ͍ͦͪͣͯ͊ͤͤΎ ͫͦͼͦͯ͜͟͡Έͭͯͪͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͫͦͼ͊͜͡Έ͙ͤͻ 

ͨͪ͊ͼ͍͙͍ͤ͜͟͜Σ ͔͔͚͔ͨͪ͒ͣͦ ͒ͦ ͊ͤ͊ͯ͘͜͡ ͙ͫͭͪͯͭͯͪ͟ ͍͎͒ͦͫ͒͗ͯ͊ͤͦͦ͜͡ ͨͦͤΎͭͭΎΦ ̂ 

͔ͦͤͭͫͭ͟͟͜ ͤ͊΄ͦ͝ ͍ͤ͊ͯͦͦ͟͝ ͍͙ͪͦ͒͘͜͟ ͙ͤ͊ͣ ͋ͯͦ͡ ͫͺͦͪͣͯ͡Έ͍ͦ͊ͤͦ ͍͊ͭͦͪͫΈ͔͟ 

͍͙ͤ͊͘;͔ͤͤΎ ͨͦͤΎͭͭΎ ζͫͦͼͦͯ͜͟͡Έͭͯͪͤ͊ ͔͔ͦͣͨͭͤͭͤͫͭ͟͜Έ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͨͪ͊ͼ͍͜-

͙ͤ͊͟ηΣ ͤ͊ Ύ͔͟ ͙ͣ ͙͙ͫͨͪ͊ͫ͡ΎΣ ͍͙͔ͦͪͣ͟͡ΌΌ;͙ ͔͙͚ͦͣͨͦͤͤͭͤ͟ ͫ͊͒͟͡ ͒ͦͫ͒͗ͯ͜͡-

͍͎͊ͤͦͦ Ύ͍͙΅͊Φ ˹͊ ͤ͊΄ͯ ͒ͯͣͯ͟Σ ͫͦͼͦͯ͜͟͡Έͭͯͪͤ͊ ͔͔ͦͣͨͭͤͭͤͫͭ͟͜Έ ͫͦͼ͊͜͡Έ͎ͤͦͦ 

ͨͪ͊ͼ͍͙ͤ͊͜͟ ς ͼ͔ ͙ͦͫͦ͋ͫͭͫͤ͊͜ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͊͟͟Σ Ύ͊͟ ͦͻͦͨ͡ΌΊ ͫͯͯͨͤͫͭ͟͜Έ ͤ͊ͤ͘ΈΣ 

ͯͣͤ͜ΈΣ ͍͙ͤ͊;ͦ͟Σ Ύ͔͚ͦͫͭ͟Σ ͼ͔͚ͤͤͦͫͭ͜Σ ΅ͦ ͍͙ͤ͊͘;͊ΌͭΈ ͍͔ͪͤ͜Έ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͭ͊ 

ͯ͟͡Έ͎ͭͯͪͤͦͦ ͍͙ͪͦͭͯ͘͟ ͺ͊ͻ͍͜ͼΎ ͘͜ ͫͦͼ͊͜͡Έͤͦ͝ ͙ͪͦ͋ͦͭ ͚ ͔͔͊͋ͨ͘͘;ͯΌͭΈ ͯͫͨ͜΄͔ͤ 

͚͔͒ͫͤͤͤ͘͜Ύ ͙ͤͣ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ό˴ͯͪͤͤ͊͜Σ нлмтΣ ͫΦ 151). 

˿͙ͨͪ͊Ό;͙ͫΈ ͤ͊ ͊ͤ͊͘͜͡ ͭ͊ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎ ͍ͤ͊ͯͦͦ͟͝ ͔͙ͭͪ͊ͭͯͪ͜͡Σ ͯ ͔ͣ͗͊ͻ 

ͤ͊΄͎ͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͙ͣ ͨͪͦͨͦͤͯΊͣͦ ͎ͪͦ͘͡Ύ͙͒͊ͭ ͫͭͪͯͭͯͪͯ͟ ͫͦͼͦͯ͜͟͡Έͭͯͪͤͦ͝ 

͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͫͦͼ͊͜͡Έ͙ͤͻ ͨͪ͊ͼ͍͙͍ͤ͜͟͜ ;͔͔ͪ͘ ͫͯͯͨͤͫͭ͟͜Έ ͙ͭ͊͟ͻ 

͍͊͘Ί͍ͣͦͨͦΩΎ͙͊ͤ͘ͻ ͔͍ͦͣͨͦͤͤͭ͟͜Σ Ύ͟ ͙͍ͣͦͭ͊ͼ͚ͤͦ͜-ͼ͙͚ͤͤͫͤ͜͜Σ ͎͙͍͙͚ͦͤͭͤ͟͜Σ 

͙͍͙͚ͦͣͯͤ͊ͭͤ͟͜͟ ͭ͊ ͔ͪͺ͔͙͍͙͚ͫͤ͟͡Φ ˢ͟ͼ͔ͤͭͯΊͣͦ ͤ͊ ͙ͤͻ ͍͎ͯ͊ͯ ͋͜͡Έ΄ ͔͒ͭ͊͡ΈͤͦΦ 

ˤ͙͔͔ͦͪͣͤͤ͟͡Ύ ͙͍ͣͦͭ͊ͼ͚ͤ͜ -ͦͼ͎ͤͤͫͤͦͦ͜͜ ͔ͦͣͨͦͤͤͭ͊͟ ͯ ͫͭͪͯͭͯͪ͟͜ 

ͫͦͼͦͯ͜͟͡Έͭͯͪͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͫͦͼ͊͜͡Έ͙ͤͻ ͨͪ͊ͼ͍͙͍ͤ͜͟͜ 

͍͔ͯͣͦͤͦ͘͡ ͙ͭͣΣ ΅ͦ ͍͔ͨͦ͒ͤ͊͜͟ ͭ͊ ͒͜͝ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͍͙͊͗͒͘ ͔͔͒ͭͪͣͤͯ͜ΌͭΈͫΎ 

͔͍͙͙ͨͤͣ ͙ͨͪ;͙͙ͤ͊ͣΣ ͔͙ͨͦͭͪ͋͊ͣΣ ͎͔ͨͪ͊ͤͤͤΎ͙ͣ ͭͦ΅ͦΦ ˹͔ ͔ͣͤ΄ ͍͙͍͊͗ͯ͡ 

ͪͦ͡Έ ͍͎͒ͪ͊͜͜Ί ͙͔ͫͫͭͣ͊ ͼ͔͚ͤͤͦͫͭ͜Σ Ύͦ͟Ό ͔ͪͯ͟ΊͭΈͫΎ ͡Ό͙͒ͤ͊ ͍ ͍ͫͦΊͣͯ ͙͗ͭͭ͜Σ 

͔͊͒͗ ͔ͫ͊ͣ ͼͤͤͦͫͭ͜͜ ͙ͫͨͪΎΌͭΈ ͝͝ ͺ͍ͦͪͣͯ͊ͤͤΌ Ύ͟ ͙ͦͫͦ͋ͫͭͦͫͭ͜Φ 

˭͍͔͔ͪͤͣͦͫΈ ͒ͦ ͋͜͡Έ΄ ͔͒ͭ͊͡Έͤͦ͝ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟ ͔͍ͭͪͣͤ͜͜ ζ͙͍ͣͦͭη ͭ͊ 

ζ͙͍ͣͦͭ͊ͼ͜ΎηΦ ˽ͦͤΎͭͭΎ ζ͙͍ͣͦͭη ͎ͪͦ͘͡Ύ͒͊ΊͭΈͫΎ Ύ͟Υ ͫͨͦͤͯ͊ͤͤ͟Ύ ͒ͦ ͒͜Ύ͡Έͤͦͫͭ͜Σ 

͍ͨͦΩΎ͊ͤ͘͜ ͘͜ ͍͔͊͒ͦͦͤͤ͘͡Ύͣ ͔͙ͨͦͭͪ͋ ͫͯ͋ΩΊͭ͊͟Τ ͫͯͯͨͤͫͭ͟͜Έ ͍ͦͤ͘͜΄ͤ͜ͻ ͜ ͍ͤͯͭͪ͜΄ͤ͜ͻ 

͍ͯͣͦΣ ΅ͦ ͙͍͊ͭͯ͘͟͜ΌͭΈ ͙ͦͫͦ͋ͫͭͫͭ͜ΈΤ ͙ͨͪ;͙ͤ͊Σ ΅ͦ Ί ͨ͒͐ͪͯͤͭ͜Ύͣ ͒͡Ύ ͍͙͋ͦͪͯ ͔͍ͨ-

͙ͤͻ ͚͒͜ ͜ ͍;͙͍ͤ͟͜Τ ͔ͭΣ ΅ͦ ͔͙ͤ͊͗ͭ͡Έ ͫ͊ͣͦͣͯ ͫͯ͋ΩΊ͍ͭͦ͟͜ ͍͔͙ͨͦ͒ͤ͜͟Σ Ί ͚͎ͦͦ ͚ͫͭͦ͜͟Ό 

͙ͦͫͦ͋ͫͭͫͤͦ͜Ό ͍͙͍͊ͫͭͫͭ͜͡ΌΣ ΅ͦ ͫͨͦͤͯ͊͟Ί ͒ͦ ͚͔͒ͫͤͤͤ͘͜Ύ ͔͍͙ͨͤͻ ͚͒͜ ό͔̂ͫ ͨͪͦ 

͙͍ͣͦͭ͊ͼ͜ΌΣ нлмнΣ ͫΦ 7-8); ͫͨͦͤͯ͊ͤͤ͟Ύ ͡Ό͙͙͒ͤ ͒ͦ ͙͍͊ͭͤͦͫͭ͟͜Σ ͍ͨͦΩΎ͔͊ͤ͘ ͘ 

͎ͤ͊ͣ͊͊ͤͤΎͣ ͍͊͒ͦͦ͘͡Έ͙͙ͤͭ ͔͍ͨͤ͜ ͔͙ͨͦͭͪ͋ ό˴ͪͯ΄͔͡Έ͙ͤͼΈ͊͟Σ нллоΣ ͫ Φ 163). 

ˢͤ͊ͯ͘͜͡Ό;͙ ͔ͭͪͣͤ͜ ζ͙͍ͣͦͭ͊ͼ͜ΎηΣ ͙͙ͯͨͤͣͦͫ͘Έ ͤ͊ ͙ͭ͊͟ͻ ͔͒ͺͤ͜͜ͼ͜ΎͻΥ 

ͻ͔͙͙͊ͪ͊ͭͪͫͭ͊͟͟ ͨͪͦͼ͔ͫͯΣ ΅ͦ ͙ͫͭͣͯ͡ΌΊ ͍͔͍ͨͦ͒ͤͦͯ͜͟ ͙͍͊ͭͤͫͭ͟͜Έ ͤ͊ ͔͍ͨͤͦͣͯ 

͍ͪͤ͜͜Τ ͍͙ͤ͊͘;͔ͤͤΎ ͙͔͙ͫͫͭͣ ͺ͍͊ͭͦͪ͟͜Σ ΅ͦ ͍ͦ͋ͯͣͦ͡ΌΌͭΈ ͍͔ͨͦ͒ͤͯ͜͟ ό͔ͦͪͣ͊͘͟Υ 

͔ͣͭ͊Σ ͔͙ͨͦͭͪ͋Σ ͙͍͙ͣͦͭΣ ͙ͤ͊ͣͪ͜Σ ͎͔ͨͪ͊ͤͤͤΎ ͭ͊ ͤ͜ΦύΤ ͫͯͯͨͤͫͭ͟͜Έ ͙ͨͪ;͙ͤ 

͙ͨͫͻ͎ͦͦ͜͡;͎ͤͦͦ ͻ͔͊ͪ͊ͭͪͯ͟Σ ΅ͦ ͍ͦ͋͐ͪͯͤͭͦͯΌͭΈ ͍͔ͨͦ͒ͤͯ͜͟ ͙ͦͫͦ͋ͫͭͦͫͭ͜, 

ͫͨͪΎ͍ͣͦ͊ͤͫͭ͜Έ ͜ ͙͍͊ͭͤͫͭ͟͜Έ ͼ͜Ί͝ ͍͔͙ͨͦ͒ͤ͜͟ ό͔̂ͫ ͨͪͦ ͙͍ͣͦͭ͊ͼ͜ΌΣ нлмнΣ ͫΦ 7); 
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͙͔ͫͫͭͣ͊ ͙͍͍ͣͦͭ͜Σ Ύ͊͟ ͍͙ͤ͊͘;͊Ί ͔ͦͤͪͭͤ͟͟͜ ͺ͙ͦͪͣ ͍͔͙ͨͦ͒ͤ͜͟ ͊͋ͦ ͒͜Ύ͡Έͤͦͫͭ͜ 

͙͍ͤ͒͒͊͜͜ ό˴ͪͯ΄͔͡Έ͙ͤͼΈ͊͟Σ нллоΣ ͫ Φ 164). 

˨ͦ ͍͙ͦͫͤͦͤͻ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͟͟ ͙͍ͣͦͭ͊ͼ͜͝ ͍͒ͤͦͫ͜ΎͭΈ ͭ͊͟͜Υ ͙͍ͣͦͭ͊ͼ͜Ύ Ύ͟ 

ͫ͊͒͟͡ ͤ͊ ͙͔ͫͫͭͣ͊ ͍͙͍͋ͯ͒ͦͯΊͭΈͫΎ ͘ ͔͍ͦͣͨͦͤͤͭ͟͜ ͜ ͫͭͪͯͭͯͪ͟ όͣ͊Ί ͔͍͙͚ͨͤ ͣͫͭ͘͜ ͜ 

͍ͤͯͭͪ͜΄ͤΌ ͎ͦͪ͊ͤ͊͘͜ͼ͜ΌύΤ ͙͍ͣͦͭ͊ͼ͜Ύ ͣ͊Ί ͨͪͦͼ͔ͫͯ͊͡Έͤͯ ͙͒ͤ͊ͣͯ͜͟ όͫͤͯ͜ΌͭΈ 

͙͍ͣͦͭ͊ͼ͚ͤ͜͜ ͼ͙͙͟͡Σ ͙ͫͭ͊ͤΣ ͊ͤ͡ͼΌ͎͙ύΤ ͙͍ͣͦͭ͊ͼ͜Ύ Ί ͔͔͔ͣͤͭͦͣ͡ ͋͜͡Έ΄ ͫ͊͒ͤͦ͟͡͝ 

͙͔͙ͫͫͭͣ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͤ͊ ͍ͦͫͤͦ͜ ͊ͤ͊ͯ͘͜͡ ͺͯͤ͟ͼ͚͜ ͜ ͔ͣͻ͍͊ͤͣ͘͜͜ Ύͦ͟͝ ͣͦ͗ͤ͊ 

͙ͪͦͯͣͭ͘͘͜ ͝͝ ͫͯͭͤͫͭ͜ΈΤ ͙͍ͣͦͭ͊ͼ͜Ύ Ί ͺͯͤ͟ͼͦͤ͊͜͡ΈͤͦΌ ͙͔ͫͫͭͣͦΌΣ ͯ Ύ͚͟͜ ͊ͺ͔͙͍ͭͤ͟͜ 

͚ ͎͙͍ͦͤͭͤ͟͜͜ ͨͪͦͼ͔͙ͫ ͔͔͍ͨͪ͋ͯ͊ΌͭΈ ͯ ͍ͤͯͭͪ͜΄͚ͤ͜ Ί͒ͤͦͫͭ͜ ͭ͊ ͍͊͘Ί͚ͣͤ͜ 

͔͔͍ͦͨͦͫͪ͒ͦ͊ͤͦͫͭ͟͜Τ ͙͍ͣͦͭ͊ͼ͜Ύ Ί ͙ͨͫͻ͜;ͤͦΌ ͙͔ͫͫͭͣͦΌΣ ͭͦ͋ͭͦ ͙͍͙ͦͫͦ͋ͣ͡ 

͍͙͒ͦͣ ͙ͨͫͻ͜;͙ͤͻ ͨͪͦͼ͔͍ͫ͜Σ ΅ͦ ͔͎ͪͯ͡ΌΌͭΈ ͒͜Ύ͡Έͤͫͭ͜Έ ό˹͚ͦ͊͜͟͡;ͯ͟ύ. 

˭͍͊͗͊Ό;͙ ͤ͊ ͔ͭΣ ΅ͦ ͪͯ΄͚ͤͦ͜Ό ͙ͫͦ͡Ό ͙͍ͣͦͭ͊ͼ͜͝ Ί ͔ͨͦͭͪ͋͊ ό͔̂ͫ ͨͪͦ 

͙͍ͣͦͭ͊ͼ͜ΌΣ нлмнΣ ͫΦ ммύΣ ͙͚͒͊ͤ ͔ͭͪͣͤ͜ ͍͙͎ͣ͊͊Ί ͔͙ͦͤͪͭ͊͘͟͟ͼ͜͝Φ ˽͒͜ ͔ͨͦͭͪ͋ͦΌ 

ͪͦͯͣ͘͜ΌͭΈ ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ ͯ ͦͣͯͫ͟Έ ό͊͋ͦ ;ͦͣͯͫΈύΣ ΅ͦ ͍͙͎ͣ͊͊Ί ͍͔͊͒ͦͦͤͤ͘͡ΎΤ ͔ͭΣ 

͔͋͘ ;͎ͦͦ ͔ͤ ͣͦ͗ͤ͊ ͚͙ͦ͋ͭͫ͜ΎΤ ͍͙͎͙ͣͦΣ Ύ͟͜ ͔ͤͦ͋ͻ͒ͤͦ͜ ͍͙͙ͦͤ͊ͭ͟ ό͔̂ͫ ͨͪͦ 

͙͍ͣͦͭ͊ͼ͜ΌΣ нлмнΣ ͫΦ 11). 

˾͎ͦ͘͡Ύ͒͊Ό;͙ ͙͍ͣͦͭ͊ͼ͚ͤͦ͜-ͼ͙͚ͤͤͫͤ͜͜ ͔ͦͣͨͦͤͤͭ͟ ͯ ͫͭͪͯͭͯͪ͟͜ 

ͫͦͼͦͯ͜͟͡Έͭͯͪͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͫͦͼ͊͜͡Έ͙ͤͻ ͨͪ͊ͼ͍͙͍ͤ͜͟͜Σ 

͒ͦͼ͜͡Έͤͦ ͭ͊ͦ͗͟ ͔͔͙͙ͦͫͪ͒ͭ͘ ͍͎ͯ͊ͯ ͤ͊ ͨͦͤΎͭͭ͜ ζͼͤͤͫͭ͜͜ΈηΦ ̇ͤͤͫͭ͜͜Έ ς ͔ͭΣ ΅ͦ 

ͣ͊Ί ͔͍ͨͤͯ ͔ͣ͊ͭͪ͊͜͡Έͤͯ ͊͋ͦ ͒ͯͻ͍ͦͤͯ ͍͊ͪͭͫͭ͜ΈΤ ͍͙͍͊͗ͫͭ͜͡ΈΣ ͤ͊͘;ͯ΅ͫͭ͜Έ ;͎ͦͦ-

͔ͤ͋ͯ͒Έ όˤ͔͙͙͚͟͡ ͭͯͣ͊͡;͙͚ͤ ͍͙ͫͦͤ͟͡ ͫͯ;͊ͫͤͦ͝ ͯͪ͊ͤͫ͟͝Έͦ͟͝ ͍͙ͣͦΣ нллрΣ 

ͫΦ мрууύΤ ͔ͭΣ ΅ͦ ͣ͊Ί ͤ͊͘;͔ͤͤΎ ͒͡Ύ ͡Ό͙͙͒ͤ ό˿͔͔ͣ͘Σ нлмпΣ ͫΦ 207). 

̇ͤͤͦͫͭ͜͜ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ Ύ͟͜ ͊ͪͨ͘͟͜͡ΌΌͭΈͫΎ ͍ ͍ͫ͒ͦͣͦͫͭ͜͜ ͯ ͺͦͪͣ͜ 

͙͍͙ͤͦͪͣ͊ͭͤͻ ͯΎ͍͔ͤ͡ΈΣ ͍͙ͫͭͯͨ͊ΌͭΈ ͦͪ͜Ί͙͙ͤͭͪ͊ͣ ͒͜Ύ͡Έͤͦͫͭ͜ ͡Ό͙͙͒ͤΦ ̂ 

ͼ͙ͤͤͫͤ͜͜ͻ ͔͎͊ͭͦͪ͟͜Ύͻ ͨͪͦΎ͍͡ΎΌͭΈͫΎ ͤ͊ͤͤ͘ΎΣ ͔͔͙ͤͭͪͫ͜ ͭ͊ ͔͔͍͎͙ͨͪ͊ ͙ͪͤ͘͜ͻ 

ͫͦͼ͊͜͡Έ͙ͤͻ ͎ͪͯͨ ͭ͊ ͙͔͚ͦͫͦ͋ͫͭͦͫͭΦ ̂ ͫͯͫͨ͜͡Έ͍ͫͭ͜ ͎͊͊͘͡Έ͙͚ͤͦͨͪͤΎ͙͙ͭͣ 

͍͙͙ͫ͒ͦͣͣ͜ ͼͤͤͦͫͭ͜Ύ͙ͣ Ί ͍ͪ͊͜Σ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͫͭ͜ΈΣ ͡Ό͍͋ͦΣ ͤ͊͒͜ΎΣ ͍ͫͨ͜;ͯͭͭΎΣ 

͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͍͙͊͒͡Σ ͍͎ͨͦ͊͊ ͒ͦ ͙͗ͭͭΎ ͚ ͎͒ͤͦͫͭ͜͜ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ͍͎ͨͦ͊͊ ͒ͦ 

͋͊ͭΈ͍͟͜Σ ͍ͨͯ͊ͤͤ͜͟͡Ύ ͨͪͦ ͔͚͒ͭ͜ ό˿͔͔ͣ͘Σ нлмпΣ ͫΦ 207). 

˿͔͙ͨͦͪ͒ͤͤͣ͜ ͘͜ ͨͦͤΎͭͭΎͣ ζͼͤͤͫͭ͜͜Έη Ί ͔ͭͪͣͤ͜ ζͼͤͤͫͤ͜͜͜ ͦͪ͜Ίͤͭ͊ͼ͜͝ηΦ ˽͒͜ 

ͼ͙͙ͤͤͫͤͣ͜͜ ͦͪ͜Ίͤͭ͊ͼ͜Ύ͙ͣΣ ͍͙͊͘͘;͚͊Σ ͪͦͯͣ͘͜ΌͭΈ ͍͙͍͋ͪͦͯ͜͟Σ ͍͒ͤͦͫͤͦ͜ ͚ͫͭͯ͜͟ 

͙͔ͫͫͭͣͯ ͫͨͪΎ͍ͣͦ͊ͤͦͫͭ͜ ͔ͨͦͭͪ͋ ͭ͊ ͔͔͍ͤͭͪͫ͜͜ ͡Ό͙͙͒ͤΣ ͦͪ͘͜Ί͍ͤͭͦ͊ͤͯ ͤ͊ 

͔͍͙͚ͨͤ ͔͊ͫͨͭ͟ ͫͦͼ͊͜͡Έ͙ͤͻ ͼ͔͚ͤͤͦͫͭ͜ ό˥ͦͤ;͔͊ͪͤͦ͟Σ мффтΣ ͫΦ ортύΤ ͍͙͍͊͗͜͡ 

͔͔͔͙ͣͤͭ͡ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ Ύ͟͜ ͍͔͒ͦͪͣ͜͟͡ΌΌͭΈ ͫͯͭͭΊ͍͔Σ ͤ͊͘;ͯ΅͔ ͒͡Ύ ͔͍ͨͤͦ͝ 

͡Ό͙͙͒ͤ ͍͒͜ ͔ͤͫͯͭͭΊ͍͎ͦͦΣ ͔ͤͤ͊͘;͎ͤͦͦ ό˿͔͔ͣ͘Σ нлмпΣ ͫΦ 208). 

̇ͤͤͫͤ͜͜͜ ͦͪ͜Ίͤͭ͊ͼ͜͝ ͔͔͊͋ͨ͘͘;ͯΌͭΈ ͍͙͙ͭͪͣͯ͟ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ͝͝ ͙ͫͭ͡Έ 

͒͜Ύ͡Έͤͦͫͭ͜ ͭ͊ ͍͔͙ͨͦ͒ͤ͜͟Σ ΅ͦ ͍͙ͪ͊͗͊ΊͭΈͫΎ ͯ ͫͨͪΎ͍ͣͦ͊ͤͦͫͭ͜ ͔͔͍ͤͭͪͫ͜͜ ͜ 

͔ͨͦͭͪ͋Φ ˢ͟ͼ͔ͤͭͯΊͣͦ ͍͎ͯ͊ͯ ͤ͊ ͍͘ΩΎͯ͘͟ ͼ͙ͤͤͫͤ͜͜ͻ ͦͪ͜Ίͤͭ͊ͼ͚͜ ͭ͊ ͙͍ͣͦͭ͊ͼ͚ͤͦ͜͝ 
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ͫͺ͔͙ͪ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ΅ͦ ͨͪͦΎ͍͡ΎΊͭΈͫΎ ͍ ͔ͤͦ͋ͻ͒ͤͦͫͭ͜͜ ͍͙ͪ͜΄͔ͤͤΎ ͔͍͙ͨͤͻ 

ͦͤ͟ͺ͍ͭ͜͟͜͡ ͭ͊ ͙ͨͪͦͭͪ͜;Φ ͔̇ ͔ͣͦ͗ ͙͋ͯͭ ͋ͦͪͦͭΈ͋͊ ͣ͗͜ ͍ͦ͋ͦΩΎ͍͙ͦͣ͘͟ ͭ͊ 

͙͋͊͗͊ͤͣΣ ͙͍͙ͣͦͭ͊ͣ ͙͙͙ͯͭͭ͊ͪͤͣ͜͡ ͭ͊ ͣͦͪ͊͡Έ͙͙ͤͣ ό˿͔͔ͣ͘Σ нлмпΣ ͫΦ 208). 

͎̂͊͊͘͡ΈͤΌΌ;͙ ͍͙΅͔͊ͤ͊͘͘;͔͔ͤΣ ͔ͣͦ͗ͣͦ ͚͙͒ͭ͜ ͍͙͍ͫͤͦͯ͟Σ ΅ͦ 

͙͍ͣͦͭ͊ͼ͚ͤͦ͜-ͼ͙͚ͤͤͫͤ͜͜ ͔ͦͣͨͦͤͤͭ͟ ͍͟͡Ό;͊Ί ͭ͊͟͜ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟Υ ͚ͫͭͯ͜͟ 

͙͍ͣͦͭ͊ͼ͜Ό ͚ͣ͊͋ͯͭͤ͜ͻ ͫͦͼ͊͜͡Έ͙ͤͻ ͨͪ͊ͼ͍͙͍ͤ͜͟͜ ͒ͦ ͚͔͒ͫͤͤͤ͘͜Ύ 

ͫͦͼͦͯ͜͟͡Έͭͯͪͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Τ ͙͍ͣͦͭ͊ͼ͜Ό ͒ͦ ͍͊͘Ίͣͦ͒͜͝ ͘ ͔͍͙͙ͨͪ͒ͫͭ͊ͤ͊ͣ͟ 

ͤ͜΄͙ͻ ͯ͟͡ΈͭͯͪΤ ͍ͤͯͭͪ͜΄ͤΈ͙ͦͦͫͦ͋ͫͭͫͤͯ͜ ͔ͨͦͭͪ͋ͯ ͯ ͺ͍ͦͪͣͯ͊ͤͤ͜ 

ͫͦͼͦͯ͜͟͡Έͭͯͪͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜Τ ͎͔ͨͪ͊ͤͤͤΎ ͒ͦ ͚͎ͨͦͫͭͤͦͦ͜ ͍͙ͫ͊ͣͦͪͦͭͯ͘͟ ͭ͊ 

͍͔ͫ͊ͣͦ͒ͦͫͦͤ͊ͤͤ͟͡ΎΤ ͼ͔ͤͤͫͤ͜͜ ͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͯ͟͡Έ͙ͭͯͪ ͍ͫͦΊ͝ ͭ͊ ͤ͜΄͙ͻ ͪ͊ͤ͟͝Τ 

͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͚ͣ͊͋ͯͭͤΈͦ͝ ͺ͊ͻ͍ͦͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ Ύ͟ ͒ͦ ͼͤͤͦͫͭ͜͜Φ 

˴͎͙͍͙͚ͦͤͭͤ͜ ͔ͦͣͨͦͤͤͭ͟ ͯ ͫͭͪͯͭͯͪ͟͜ ͫͦͼͦͯ͜͟͡Έͭͯͪͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ 

͚ͣ͊͋ͯͭͤ͜ͻ ͫͦͼ͊͜͡Έ͙ͤͻ ͨͪ͊ͼ͍͙͍ͤ͜͟͜ ͍͎͒ͪ͊͜͜Ί ͍͙͍͊͗ͯ͡ ͪͦ͡ΈΣ ͦͫ͟͜͡Έ͙͟ ͔ͫ͊ͣ 

͍͔ͪͤ͜Έ ͦ͋ͤ͊ͤͦͫͭ͘͜͜ ͍ ͭͦͣͯ ;͙ ͤ͜΄ͦͣͯ ͙ͨͭ͊ͤͤ͜ ͍͙ͤ͊͘;͊Ί ͍͔ͫͭ͊ͤͤ͡Ύ 

͙ͦͫͦ͋ͫͭͦͫͭ͜ ͒ͦ ͙ͪͤ͘͜ͻ ͙͗ͭͭΊ͍͙ͻ ͙ͫͭͯ͊ͼ͚͜ ͭ͊ ͫͨͪΎ͍ͣͦ͊ͤͫͭ͜Έ ͝͝ ͍͔͙ͨͦ͒ͤ͜͟Φ 

ˣ͍͙͊ͦͣ͘ ͔ͭͪͣͤͦͣ͜Σ ΅ͦ ͔͙͚ͨͦ͊͒ͤ͟͡ ͍ ͍ͦͫͤͦͯ ͎͙͍͎ͦͤͭͤͦͦ͟͜ 

͔ͦͣͨͦͤͤͭ͊͟Σ Ί ζͤ͊ͤͤ͘ΎηΦ ̂ ͔ͭͪ͊ͭͯͪ͜͜͡ ͤ͊͘ͻ͙ͦ͒ͣͦ ͚͎ͦͦ ͪͤ͘͜͜ ͍ͭͪ͊ͭͯ͊ͤͤ͟ΎΦ 

˽ͦͤΎͭͭΎ ζͤ͊ͤͤ͘Ύη ͔͒͋͘͜͡Έ΄͎ͦͦ ͎ͪͦ͘͡Ύ͒͊ΊͭΈͫΎ Ύ͟Υ ͦ͋ͤ͊ͤͫͭ͘͜͜Έ ͯ ;ͦͣͯ-

͔ͤ͋ͯ͒ΈΣ ͤ͊Ύ͍ͤͫͭ͜Έ ͍͔͚͒ͦͣͦͫͭ͜ ͨͪͦ ͎ͦͦ͟-͔ͤ͋ͯ͒ΈΣ ΅ͦ-͔ͤ͋ͯ͒ΈΤ ͫͯͯͨͤͫͭ͟͜Έ 

͍͔͚͒ͦͣͦͫͭ͜ ͘͜ ͔͍ͨͤͦ͝ ͎ ͊ͯ͘͜͡Σ ͙ͤ͊͋ͯͭͻ ͯ ͨͪͦͼ͔ͫ͜ ͍ͤ͊;͊ͤͤΎΣ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͭͦ΅ͦΤ 

ͨͤ͊ͤͤ͘͜Ύ ͚͒ͫͤͦͫͭ͜͜ ͍ ͔͙ͦͪͣ͟ͻ ͝͝ ͨͪͦΎ͍͊ͻ ͜ ͍ ͼͦͣͯ͜͡ όˤ͔͙͙͚͟͡ ͭͯͣ͊͡;͙͚ͤ 

͍͙ͫͦͤ͟͡ ͫͯ;͊ͫͤͦ͝ ͯͪ͊ͤͫ͟͝Έͦ͟͝ ͍͙ͣͦΣ нллрΣ ͫΦ псфύΤ ͺͦͪͣ͊ ͒ͯͻ͍͎ͦͤͦͦ 

͍͊ͫͦ͘ΊͤͤΎ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͨͤ͊ͤͤ͘͜ΎΣ ͨͪͦͼ͔ͫͯ ͍͔͒ͦ͋ͪ͊͗ͤͤ͜Ύ ͚͒ͫͤͦͫͭ͜͜Σ ΅ͦ 

ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΊͭΈͫΎ ͙͔ͦͫͣͫͤͤ͡Ύͣ ͝ͻͤΈͦ͝ ͙ͫͭͤͤͦͫͭ͜͜ ό˥ͦͤ;͔͊ͪͤͦ͟Σ мффтΣ ͫΦ 137). 

˭ͤ͊ͤͤΎ ͍͙ͪ͊͗͊ΌͭΈͫΎ ͍ ͨͦͤΎͭͭΎͻΣ ͔ͫͯ͒͗ͤͤΎͻΣ ͍͙͍ͯͣͦͦ͒͊ͻΣ ͦͤ͟ͼ͔ͨͼ͜ΎͻΣ 

͔ͭͦͪ͜ΎͻΦ ˹͔͍͒͜ΩΊ͙͙ͣͤͣ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͊ͣ͟͟ ͍ͫͨͪ͊͗ͤ͜ͻ ͤ͊ͤ͘Έ Ί ͝ͻ 

͙͔͙ͫͫͭͣ͊ͭ;ͤͫͭ͜ΈΣ ͍͔ͯͫ͒ͦͣͤͫͭ͜͜͡ΈΣ ͙͔ͦͫͣͫͤͫͭ͜͡ΈΣ ͎͙͙͋ͤ͊͡Σ ͎ͤͯ;ͫͭ͟͜ΈΣ ͒͜Ί͍ͫͭ͜ΈΣ 

ͣ͜ͼͤͫͭ͜Έ ό˥ͦͤ;͔͊ͪͤͦ͟Σ мффтΣ ͫΦ мотΤ ͎͍̒ͯͨͦύΦ ˭ͤ͊ͤͤΎ ͍͙ͫͭͯͨ͊ΌͭΈ ͍ͫ͊͒ͦͦ͟͡Ό 

͍͎ͫͭͦ͜͡Ύ͒ͯ ͙ͦͫͦ͋ͫͭͦͫͭ͜Φ ˤ͙ͦͤ ͤ͊͘;ͤͦΌ ͣͪͦ͜Ό ͍͙ͤ͊͘;͊ΌͭΈ ͝͝ ͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ 

͚͒ͫͤͦͫͭ͜͜Σ ͍ͦ͡Έ͍ͦ͜ ͙͙ͪͫΣ ͻ͔͊ͪ͊ͭͪ͟Σ ͣͦͪ͊͡Έͤ͜ ͎ͨͦ͡Ύ͙͒ ͭ͊ ͔͔ͨͪͦͤ͊ͤͤ͟ΎΦ ˹͊ 

͍ͦͫͤͦ͜ ͤ͊ͤ͘Έ ͡Ό͙͒ͤ͊ ͨͪͦΎ͍͡ΎΊ ͍ͫͦ͝ ͒͋ͤͦͫͭ͘͜͜Σ ͍ͦ͋͒͊ͪͯ͊ͤͤΎΣ ͤ͊ͻ͙͙͡Σ 

͍͊͒ͦͦ͘͡ΈͤΎΊ ͍͊ͫͤ͜͡ ͔͔͙ͤͭͪͫ͜ ό˥ͦͤ;͔͊ͪͤͦ͟Σ мффтΣ ͫΦ 137). 

˭ͤ͊ͤͤΎ ͣͦ͗ͯͭΈ ͙͋ͯͭ ͔͔͙ͭͦͪͭ;͙͙ͤͣ ͭ͊ ͙ͨͪ͊ͭ͟;͙͙ͤͣΦ ͔͔͙́ͦͪͭ;ͤ͜ ͤ͊ͤͤ͘Ύ 

͙͍ͪͦͪ͊͘͟ΌͭΈ ͫͯͭͤͫͭ͜Έ Ύ͍͙΅Σ ͔ͪ;͔͚ ͭ͊ ͚ͨͦ͒͜Τ Ί ͍ͦͫͤͦͦΌ ͯͫͨ͜΄ͤͦ͝ ͙ͨͪ͊ͭ͟;ͤͦ͝ 

͒͜Ύ͡Έͤͦͫͭ͜Φ ˽ͪ ͙͊ͭ͟;ͤ͜ ͤ͊ͤͤ͘Ύ ͍͟͡Ό;͊ΌͭΈ ͤ͜ͺͦͪͣ͊ͼ͜Ό ͨͪͦ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͙ͭͻ 

͊͋ͦ ͤ͜΄͙ͻ ͔͔͍ͨͪ͒ͣͭ͜ ͜ ͙ͫͭͯ͊ͼ͚͜ ͘ ͔ͦͤͪͭͤͦ͟͟Ό ͔ͣͭͦΌ ό͎͍̒ͯͨͦύ. 

̂ͪ͊ͻ͍ͦͯΌ;͙ ͍͙΅͔͎ͪͦ͘͡Ύ͔ͤͯͭΣ ͊ͤ͊͘͘;͙ͣͦΣ ΅ͦ ͎͙͍͙͚ͦͤͭͤ͟͜ ͔ͦͣͨͦͤͤͭ͟ 

͔͔ͨͪ͒͋͊;͊Ί ͤ͊Ύ͍ͤͫͭ͜Έ ͙ͭ͊͟ͻ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͟͟Υ ͤ͊ͤͤ͘Ύ ͚͙ͣ͊͋ͯͭͤͣ͜ 
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ͫͦͼ͊͜͡Έ͙͙ͤͣ ͨͪ͊ͼ͍͙͙ͤ͊ͣ͜͟ ͯ͟͡Έ͙ͭͯͪΣ ͍͙͘;͍͊͝Σ ͦ͋ͪΎ͍͒͜ ͭ͊ ͙ͭͪ͊͒ͼ͚͜ Ύ͟ ͍͎ͫͦͦΣ 

ͭ͊͟ ͜ ͤ͜΄͙ͻ ͍ͤ͊ͪͦ͒͜Τ ͦ͋ͤ͊ͤͫͭ͘͜͜Έ ΅ͦ͒ͦ ͫͯͭͤͦͫͭ͜ ͫͦͼͦͯ͜͟͡Έͭͯͪͤͦ͝ 

͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜Τ ͤ͊ͤͤ͘Ύ ͫͦͼ͊͜͡Έ͙ͤͻ ͭ͊ ͯ͟͡Έ͙ͭͯͪͤͻ ͤͦͪͣ ͍͔͙ͨͦ͒ͤ͜͟ ͍ 

ͫͯͫͨ͜͡Έ͍ͫͭ͜Τ ͤ͊ͤͤ͘Ύ ͍͙ͨͪ͊͡ ͍ͫͨͯ͊ͤͤ͜͟͡ΎΣ ͍͊͘Ίͣͦ͒͜͝ ͘ ͔͍͙͙ͨͪ͒ͫͭ͊ͤ͊ͣ͟ ͤ͜΄͙ͻ 

ͯ͟͡Έͭͯͪ ͭ͊ ΄͡Ύͻ͍͜ ͝ͻ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͍ ͔ͪ͊͡Έ͙ͤͻ ͙͗ͭͭΊ͍͙ͻ ͙ͫͭͯ͊ͼ͜ΎͻΤ 

ͦ͋ͤ͊ͤͫͭ͘͜͜Έ ΅ͦ͒ͦ ͣͫͭͯ͘͜ ͚ͣ͊͋ͯͭͤΈͦ͝ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜Τ ͒͊ͭͤͫͭ͘͜Έ 

͙͔͙͍͙ͫͫͭͣ͊ͭͯ͊ͭ͘ ͭ͊ ͎ͯ͊͊͘͡ΈͤΌ͍͙͊ͭ ͙ͦͭͪͣ͊ͤ͜ ͤ͊ͤͤ͘ΎΦ 

˭͍͊͗͊Ό;͙ ͤ͊ ͚ͭͦ ͺ͊ͭ͟Σ ΅ͦ ͡Ό͙͒ͤ͊ ς ͫͭͦͭ͊͜ ͫͦͼ͊͜͡Έͤ͊Σ ͜ ͚͔ͣ͊͗ ͔͗ͦ͒ͤ 

ͨͪͦͼ͔ͫ ͯ ͫͯͫͨ͜͡Έ͍ͫͭ͜ ͔ͤ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͔͋͘ ͍ͫͨͯ͊ͤͤ͜͟͡ΎΣ ͍͙͔͒ͤͤ͜͡Ύ 

͙͍͎ͦͣͯͤ͊ͭͤͦͦ͟͜͟ ͔ͦͣͨͦͤͤͭ͊͟ ͯ ͫͭͪͯͭͯͪ͟͜ ͫͦͼͦͯ͜͟͡Έͭͯͪͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ 

͚ͣ͊͋ͯͭͤ͜ͻ ͫͦͼ͊͜͡Έ͙ͤͻ ͨͪ͊ͼ͍͙͍ͤ͜͟͜ ͔ͤ ͍͙͙͊͟͟͡Ί ͍͍ͫͯͣͤ͜͜Φ 

ˣ͍͙͙͊ͦͣ͘ ͔͙ͭͪͣͤ͊ͣ͜Σ ͔͙͙ͨͦ͊͒ͤͣ͟͡ ͍ ͍ͦͫͤͦͯ ͙͍͎ͦͣͯͤ͊ͭͤͦͦ͟͜͟ 

͔ͦͣͨͦͤͤͭ͊͟Σ Ί ζͦͣͯͤ͊͟͜͟ͼ͜Ύη ͭ͊ ζ͍ͫͨͯ͊ͤͤ͜͟͡ΎηΦ ˾͔ͯ͘͡Έ͙ͭ͊ͭ ͊ͤ͊ͯ͘͜͡ ͔͙ͭͪ͊ͭͯͪ͜͡ 

͍͊ͫ͒͘͜;͙͙͡Σ ΅ͦ ͒͊ͤ͜ ͨͦͤΎͭͭΎ Ί ͙ͫͤͦͤͣ͜͜;͙͙ͤͣΦ ˽͒͜ ͦͣͯͤ͊͟͜͟ͼ͜ΊΌΣ ͍͙͊͘͘;͚͊Σ 

ͪͦͯͣ͘͜ΌͭΈ ͦ͋ͣͤ͜ ͤ͜ͺͦͪͣ͊ͼ͜ΊΌΣ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ όˤ͔͙͙͚͟͡ ͭͯͣ͊͡;͙͚ͤ ͍͙ͫͦͤ͟͡ 

ͫͯ;͊ͫͤͦ͝ ͯͪ͊ͤͫ͟͝Έͦ͟͝ ͍͙ͣͦΣ нллрΣ ͫΦ рснύΦ ˢͤ͊ͯ͘͜͡Ό;͙ ͔ͭͪͣͤ͜ ζ͍ͫͨͯ͊ͤͤ͜͟͡ΎηΣ 

͎ͪͦ͘͡Ύ͔ͤͣͦ ͔͒͟͜͡Έ͊͟ ͚͎ͦͦ ͍ͭͪ͊ͭͯ͊ͤ͟ΈΥ ͍͊͘Ίͣͤ͜ ͙ͫͭͦͫͯͤ͟Τ ͍͙͚͒ͦ͜͡Σ ͚͒ͪͯ͗ͤ͜ 

͍͘ΩΎͦ͘͟ όˤ͔͙͙͚͟͡ ͭͯͣ͊͡;͙͚ͤ ͍͙ͫͦͤ͟͡ ͫͯ;͊ͫͤͦ͝ ͯͪ͊ͤͫ͟͝Έͦ͟͝ ͍͙ͣͦΣ нллрΣ ͫΦ 1368); 

͍͊͘Ίͣͦ͒͜Ύ ͡Ό͔͚͒Σ ͯ Ύ͚͟͜ ͚͒ͫͤ͘͜ΌΊͭΈͫΎ ͦ͋ͣͤ͜ ͨͦ;ͯͭͭΎ͙ͣΣ ͙͒ͯͣ͊ͣ͟Σ 

͔͔͙͍ͨͪ͗͊ͤͤΎ͙ͣΣ ͙ͫͨͦͫͦ͋͊ͣ ͍͔͙ͨͦ͒ͤ͜͟Σ ͊ ͭ͊ͦ͗͟ ͍͊͒ͦͦ͘͡ΈͤΎΌͭΈͫΎ ͔͙ͨͦͭͪ͋ 

͙ͦͫͦ͋ͫͭͦͫͭ͜ ͍ ͍ͫͨ͜;ͯͭͭ͜Σ ͙ͨ͒ͭͪͣ͜ͼ͜Σ ͒ͪͯ͗͋͜Σ ͫͦ͒͊ͪͤͦͫͭ͜͜͡Σ ͔ͤ͊͗ͤͦͫͭ͜͡ ͭͦ΅ͦ 

ό˥ͦͤ;͔͊ͪͤͦ͟Σ мффтΣ ͫΦ омтύΤ ͨͪͦͼ͔ͫ ͔͔ͨͪ͒͊;͜ ͚ ͙͚ͫͨͪͤΎͭͭΎ ͍͔ͨͦ͒ͦͣͤ͜͡Έ ͊͘ 

͎͒ͦͨͦͣͦͦΌ ͍͔ͪ͋͊͡Έ͙ͤͻ ͜ ͔͍͔ͤͪ͋͊͡Έ͙ͤͻ ͍͊ͫͦ͋͘͜Σ ΅ͦ ͍͟͡Ό;͊Ί ͦ͋ͣͤ͜ 

ͤ͜ͺͦͪͣ͊ͼ͜ΊΌ ͣ͗͜ ͯ;͙͙͊ͫͤ͊ͣ͟ ͍ͫͨͯ͊ͤͤ͜͟͡ΎΣ ͝͝ ͨͤ͊ͤͤ͘͜Ύ ͜ ͙͚ͫͨͪͤΎͭͭΎΣ ͊ ͭ͊ͦ͗͟ ͝ͻ 

͍͙͍ͨ͡ ͙ͦ͒ͤ ͤ͊ ͎ͦ͒ͤͦͦ ͜ ͍͊͘Ίͣͦ͒͜Ό ͘ ͔ͣͭͦΌ ͒ͦͫΎ͎͔ͤͤͤΎ ͙͙͍͙ͨͦͭͤ͘ͻ ͣͤ͘͜ ͯ 

͒͜Ύ͡Έͤͦͫͭ͜ όˤ͚͊ͪ͜Σ нллфΣ ͫΦ 233). 

ˢͤ͊ͯ͘͜͡Ό;͙ ͨͦͤΎͭͭΎ ζ͍ͫͨͯ͊ͤͤ͜͟͡ΎηΣ ͒ͦͼ͜͡Έͤͦ ͎ͪͦ͘͡Ύ͙ͤͯͭ ͚͎ͦͦ ͺ͙ͦͪͣΣ 

͍͙͙͒Σ ͙͊ͫͦ͋͘ ͭ͊ ͺͯͤ͟ͼ͜͝Φ ̐ ͪͤͦͣ͊ͤͭͤ͘͜͜͜ ͺ͙ͦͪͣ ͍ͫͨͯ͊ͤͤ͜͟͡ΎΥ ͔͔͔͋ͨͦͫͪ͒ͤ͘ΊΣ 

ͺͦͪͣ͊͡Έ͔ͤ ͚ ͔ͤͺͦͪͣ͊͡Έ͔ͤΣ ͔ͨ͊ͪͤ ͭ͊ ͎͍͔ͪͯͨͦ ͭͦ΅ͦ ό˥ͦͤ;͔͊ͪͤͦ͟Σ мффтΣ 

ͫΦ омтύΦ ˨͙͙ͦͫ͒ͤ͜͟͡ ͍͙͔ͦͪͣ͟͡ΌΌͭΈ ͪͤ͘͜͜ ͍͙͙͒ ͍ͫͨͯ͊ͤͤ͜͟͡ΎΥ ͙͔ͣ͗ͦͫͦ͋ͫͭͫͤ͜͜Τ 

ͣ͗͜ ͙ͦͫͦ͋ͫͭͫͭ͜Ό ͭ͊ ͎ͪͯͨͦΌΤ ͎͍͔ͪͯͨͦ ͚ ͎͍͔ͣ͗ͪͯͨͦ͜Τ ͙͔ͦͫͦ͋ͫͭ ͭ͊ ͍͔͒ͦ͜͡Τ 

͍͙͍͔͒ͦͪ͜͡ ͚ ͦͤ͟ͺ͔ͭͤ͜͟͡Τ ͍͔ͣ͊ͫͦΤ ͙͎͔͔ͪͣͤͦͤͤ͟͜ ͭ͊ ͙͔ͤͭͣͤ͜Τ ͨͪΎ͔ͣ ͜ 

͔͔͍͔ͦͨͦͫͪ͒ͦ͊ͤ͟Τ ͔͙ͤͤ͊ͫ͡Έ͙ͤͼΈ͔͟ ͜ ͔͔͍͙ͭͪ͊ͨͭ;͔ͤ όˤ͚͊ͪ͜Σ нллфΣ ͫΦ 233). 

˾ͦͪͤ͘͘͜ΎΌͭΈ ͍͔ͪ͋͊͡Έͤ͜ ό͔ͯͫͤ ͭ͊ ͙ͨͫΈ͍͔ͣͦ ͍͔ͣͦͤͤ͡Ύύ ͜ ͔͍͔ͤͪ͋͊͡Έͤ͜ 

ό͔͍ͤͣͦͤ͜ύ ͙͊ͫͦ͋͘ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ όˤ͚͊ͪ͜Σ нллфΣ ͫΦ нооύΦ ˤ͙͒͜͡ΎΌͭΈ ͭ͊͟͜ ͺͯͤ͟ͼ͜͝ 

͍ͫͨͯ͊ͤͤ͜͟͡ΎΥ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-͙͍ͦͣͯͤ͊ͭͤͯ͟͜͟Σ ͔͎ͪͯ͡Ύ͙͍ͭͤͦ-͙͍ͦͣͯͤ͊ͭͤͯ͟͜͟ ͭ͊ 

͊ͺ͔͙͍ͭͤͦ͟-͙͍ͦͣͯͤ͊ͭͤͯ͟͜͟ όˤ͚͊ͪ͜Σ нллфΣ ͫΦ 239). 
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͙́͊ͣ͟ ;͙ͤͦͣΣ ͔ͣͦ͗ͣͦ ͙͙ͪͦ͋ͭ͘ ͍͙͍ͫͤͦͦ͟Σ ΅ͦ ͙͍͙͚ͦͣͯͤ͊ͭͤ͟͜͟ 

͔ͦͣͨͦͤͤͭ͟ ͍͟͡Ό;͊Ί ͍ ͔͔ͫ͋ ͭ͊͟͜ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟Υ ͍͔ͪͤ͜Έ ͍͙ͪͦͭͯ͘͟ 

͙͍͙ͦͣͯͤ͊ͭͤ͟͜͟ͻ ͔͚͒͋ͤͦͫͭ͘͜ ͭ͊ ͍ͣͤ͜Έ ͚ͣ͊͋ͯͭͤ͜ͻ ͫͦͼ͊͜͡Έ͙ͤͻ ͨͪ͊ͼ͍͙͍ͤ͜͟͜Τ 

͎͔ͨͪ͊ͤͤͤΎ ͒ͦ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͘ ͡Ό͒Έ͙ͣ ͎ͪͤͦͦ͘͜ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͭ͊ ͯ͟͡Έ͎ͭͯͪͤͦͦ 

ͨͦͻ͔ͦ͒͗ͤͤΎΤ ͯͣͤͤ͜Ύ ͨͪͦΎ͍͡Ύ͙ͭ ͤ͜͜ͼ͙͍͊ͭͤͫͭ͜͜Έ ͯ ͨͪͦͼ͔ͫ͜ ͍ͫͨͯ͊ͤͤ͜͟͡ΎΤ ͯͣͤͤ͜Ύ 

͙͙ͦ͋ͪ͊ͭ ͙ͦͨͭͣ͊͡Έ͙͚ͤ ͙ͫͭ͡Έ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͍ ͔͊͗ͤͦͫͭ͘͜͡ ͍͒͜ ͙ͫͭͯ͊ͼ͜͝Τ ͒͊ͭͤͫͭ͘͜Έ ͭ͊ 

͎͍ͦͭͦͤͫͭ͜Έ ͒ͦ ͙ͣ͗ͦͫͦ͋ͫͭͫͤͦ͜͜͝ ͍͊͘Ίͣͦ͒͜͝ ͘ ͔͍͙͙ͨͪ͒ͫͭ͊ͤ͊ͣ͟ ͤ͜΄͙ͻ ͯ͟͡ΈͭͯͪΤ 

ͯͣͤͤ͜Ύ ͍͍͙͊ͫͭͦͫͦͯ͊ͭ͘ ͪͤ͘͜͜ ͔ͭͻ͙ͤ͜͟ ͭ͊ ͙͚͙ͨͪͦͣ ͍ͫͨͯ͊ͤͤ͜͟͡ΎΤ ͍ͦͦ͒ͤͤ͜͡Ύ 

͍͙ͤ͊;͙͊ͣ͟ ͔͍͎͊͒͊ͭͤͦͦ͟ ͙͚ͫͨͪͤΎͭͭΎ ͭ͊ ͦͼͤ͜Ό͍͊ͤͤΎ ͡Ό͔͚͒ ͤ͜΄͙ͻ 

ͤ͊ͼͦͤ͊͜͡Έ͔͚ͤͦͫͭΦ 

˨ͦͼ͜͡Έͤͫͭ͜Έ ͍͙͔͒ͤͤ͜͡Ύ ͭ͊ ͎ͪͦ͘͡Ύ͒ͯ ͔ͪͺ͔͙͍͎ͫͤͦͦ͟͡ ͔ͦͣͨͦͤͤͭ͊͟ ͯ 

ͫͭͪͯͭͯͪ͟͜ ͫͦͼͦͯ͜͟͡Έͭͯͪͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͫͦͼ͊͜͡Έ͙ͤͻ ͨͪ͊ͼ͍͙͍ͤ͜͟͜ 

͍͔ͨ͒ͭͪ͒͗ͯ͜ΊͭΈͫΎ ͙ͭͣΣ ΅ͦ ͒͊ͭͤͫͭ͘͜Έ ͒ͦ ͫ͊ͣͦ͊ͤ͊ͯ͘͜͡ ͍͙͊ͫͤ͡ͻ ͚͒͜Σ ͍;͙͍ͤ͟͜Σ 

͍͔͙ͨͦ͒ͤ͜͟ Ί ͔ͤͦ͋ͻ͒ͤͦ͜Ό ͻ͔͙͙͊ͪ͊ͭͪͫͭͦ͟͟Ό ͦ͗ͤͦ͟͝ ͫͯ;͊ͫͤͦ͝ ͡Ό͙͙͒ͤΦ 

˱ͫͤͯΊ ͔͒͟͜͡Έ͊͟ ͍͙ͤ͊͘;͔ͤΈ ͨͦͤΎͭͭΎ ζ͔ͪͺ͔ͫ͟͜͡ΎηΦ ˾͔ͺ͔ͫ͟͜͡Ό ͣͦ͗ͤ͊ 

ͦͻ͔͙͍͙͊ͪ͊ͭͪͯ͊ͭ͘͟ Ύ͟ ͫ͊ͣͦ͊ͤ͊͘͜͡Σ ͙ͪͦ͒ͯͣ͘ ͙ͦͫͦ͋ͫͭͦͫͭ͜ ͤ͊͒ ͍͙͊ͫͤͣ͡ 

͒ͯ΄͔͍͙ͤͣ ͫͭ͊ͤͦͣΤ ͍͔ͯͫ͒ͦͣͤͤ͜͡Ύ ͡Ό͙͒ͤͦΌ ͍͙͊ͫͤ͡ͻ ͚͒͜Σ ͒͜Ύ͡Έͤͫͭ͜Έ 

ͫ͊ͣͦͨͤ͊ͤͤ͘͜Ύ όˤ͔͙͙͚͟͡ ͭͯͣ͊͡;͙͚ͤ ͍͙ͫͦͤ͟͡ ͫͯ;͊ͫͤͦ͝ ͯͪ͊ͤͫ͟͝Έͦ͟͝ ͍͙ͣͦΣ нллрΣ 

ͫΦ мнмуύΤ ͍͔ͯͫ͒ͦͣͤͤ͜͡Ύ ͙ͦͫͦ͋ͫͭͫͭ͜Ό ͎ͭͦͦΣ Ύ͟ ͝͝ ͙͚ͫͨͪͣ͊ΌͭΈ ͜ ͦͼͤ͜ΌΌͭΈ ͤ͜΄͜ 

͡Ό͙͒ ͊͋ͦ ͎͙ͪͯͨΤ ͍͙͒ ͨͤ͊ͤͤ͘͜ΎΣ ͯ ͨͪͦͼ͔ͫ͜ Ύ͎ͦͦ͟ ͫͯ͋ΩΊͭ͟ ͫͭ͊Ί ͦ͋ΩΊͭͦͣ͟ ͍͎͊ͫͤͦͦ͡ 

͔͔͔ͫͨͦͫͭͪ͗ͤͤΎΤ ͊ͤ͊͘͜͡ ͍͎͊ͫͤͦͦ͡ ͙ͨͫͻ͜;͎ͤͦͦ ͫͭ͊ͤͯ ό˻ͪ͋͊ͤ-˶͔͙ͣ͋ͪ͟ύΦ 

˽͔ͪͦ͋ͣ͊͡ ͔ͪͺ͔ͫ͟͜͡͝ ͎ͪͦ͘͡Ύ͒͊ΊͭΈͫΎΣ ͙͚ͨͪͤ͊ͣͤ͜Σ ͯ ͭͪΈͦͻ ͤ͊ͨͪΎͣ͊ͻΥ 

1) ͨ ͙ͪ ͍͙͍;͔ͤͤ͜ ͙͔ͣͫͤͤ͡ΎΣ ͙ͦ͟͡ ͡Ό͙͒ͤ͊ ͍͙Ύ͍͡ΎΊ ͍͙ͯͣͦ ͚ ͍͙ͦͫͤͦ ͙͔͙ͫͫͭͣ 

͍͙͊ͫͤ͡ͻ ͤ͊ͤ͘Έ ͜ ͙͔ͣͫͤͤ͡ΎΣ ͍ͤ͊͋ͯ͊Ί ͒͊ͭͤͦͫͭ͘͜ ͙͙͙ͣͫͭ͡ ͨͪͦ ͔ͭΣ Ύ͟ ͙͙ͣͫͭ͡ΈΣ 

͙ͤ͊ͭ͘ ͔ͭΣ ΅ͦ ͤ͊͘Ί ό͔͔ͤͭͭͯ͊͜͟͡͡Έͤ͊ ͔ͪͺ͔ͫ͟͜͡Ύ ͊͋ͦ ͔ͪͺ͔ͫ͟͜͡Ύ ͙͔ͣͫͤͤ͡ΎύΤ 

2) ͨ ͙ͪ ͍͙͍;͔ͤͤ͜ ͍ͫ͊ͣͦͫ͒ͦͣͦͫͭ͜͜Σ ͙ͨͪ ͍͙ͫ͊ͣͦͤ͊͘;͔ͤͤ͜ ͫͯ͋ΩΊͭ͊͟ ΅ͦ͒ͦ 

͍͎͊ͫͤͦͦ͡ ͯΎ͍͔ͤͤ͡Ύ ͨͪͦ ͔͔ͫ͋Σ ͙ͦ͟͡ ͍͍ͫͭ͊ͤͦ͡ΌΌͭΈͫΎ ͍ͤͯͭͪ͜΄ͤ͜ ͦͪ͜Ί͙͙ͤͭͪ ͜ 

͙ͫͨͦͫͦ͋ ͔͍ͪͦͣ͗ͯ͊ͤͤ͘Ύ ζ̒η ͜ ζ͔ͤ ̒ηΣ ͙ͦ͟͡ ͡Ό͙͒ͤ͊ ͫͭ͊Ί ͫ͊ͣ͊ ͒͡Ύ ͔͔ͫ͋ 

ͦ͋ΩΊͭͦͣ͟ ͍ͯͨͪ͊ͤͤ͜͡ΎΤ ͔ͪͺ͔ͫ͟͜͡Ύ ͫͭ͊Ί ͍͙ͦͫͤͦͤͣ ͊ͫͦ͋ͦͣ͘ ͍͙ͫ͊ͣͦͪͦͭͯ͘͟Σ 

ͫͨͦͫͦ͋ͦͣ ͭ͊ ͍ͯͣͦͦΌ ͙͎ͦͫͦ͋ͫͭͫͤͦͦ͜ ͪͦͫͭ͊ͤͤ͘Ύ ό͙ͦͫͦ͋ͫͭͫͤ͊͜ ͔ͪͺ͔ͫ͟͜͡ΎύΤ оύ ͯ  

ͨͪͦͼ͔ͫ͊ͻ ͦͣͯͤ͊͟͜͟ͼ͜͝ ͜ ͔ͦͦͨͪ͊͟ͼ͜͝Σ ͭͦ͋ͭͦ ͫͨ͜͡Έ͙ͤͻ ͒͜Ύͻ ͭ͊ ͝ͻ ͙ͦͦͪ͒ͤ͊͟ͼ͜͝Σ 

͙ͦ͟͡ ͔ͪͺ͔ͫ͟͜͡Ύ Ί ͫͨͦͫͦ͋ͦͣ ͪͦͯͣͤͤ͘͜Ύ ͔͔ͫ͋ ;͔͔ͪ͘ ͤ͜΄͎ͦͦΣ ͙ͦ͟͡ ͔͙ͨ͊ͪͭͤͪ ͔ͤ 

͙͡΄͔ ͎ͨͪͦͤͦͯ͘ΌͭΈ ͒͜͝ ͙ͦ͒ͤ ͎ͦ͒ͤͦͦΣ ͊ ͚Σ ͔ͦͪͭͯ͟͟Ό;͙ ͍ͫͦ͝ ͒͜͝Σ ͣͦ͗ͯͭΈ 

͍͙͍͙ͨ͊ͭ͡ ͤ͊ ͤ͜΄͎ͦͦ ό͙ͣ͗ͦͫͦ͋ͫͭͫͤ͊͜͜ ͊͋ͦ ͫͦͼ͊͜͡Έͤ͊ ͔ͪͺ͔ͫ͟͜͡Ύύ 

ό˸͙͔͊ͪͯͫͤͼΈΣ нллфΣ ͫΦ 138-139). 

ˤ ͍ͦͫͤͦͯ ͔ͪͺ͔ͫ͟͜͡͝ ͔ͨͦ͊͒ͤ͟͜͡ ͍͋͊ͦ͘͜ ͨͪͦͼ͔͙ͫ ͙ͨͫͻ͙͜͟Υ ͼ͔͍ͤͭͪͯ͊ͤͤΎ 

ό͔͔ͨͪͦͼͤ͜Ό͍͊ͤͤΎ ͔͔͔͍ͣͤͭ͜͡Σ ͤ͊ Ύ͙͟ͻ ͊͘ͺ͍ͫͦ͊ͤͦ͜͟ ͎ͨͦ͡Ύ͒ύΤ ͔͒ͼ͔͍ͤͭͪͯ͊ͤͤΎ 

ό͔ͣͻ͊ͤͣ͘͜ ͍͙ͪͦͭͯ͘͟ ͍ͨͤ͊͊͘͜͡Έ͙ͤͻ ͨͪͦͼ͔͍ͫ͜ ͡Ό͙͙͒ͤΣ Ύ͙͚͟ ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΊͭΈͫΎ 
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͒͊ͭͤͫͭ͘͜Ό ͍͍͒ͭͦͪ͜Ό͍͙͊ͭ ͭͦ;ͯ͟ ͦͪͯ͘ ͤ͜΄ͦ͝ ͙ͦͫͦ͋ύΤ ͔ͨͪͦ͟ͼ͜Ύ όͨͪͦͼ͔ͫ ͜ 

͔ͪͯ͘͡Έͭ͊ͭ ͍͔ͯͫ͒ͦͣͤͤ͜͡Ύ ͚ ͔ͨͦͪͦ͒͗ͤͤΎ ͤ͊͘;͔ͤΈΣ Ύ͙͚͟ ͨͦ͡Ύ͎͊Ί ͯ ͍ͫ͒ͦͣͦͣͯ͜ 

͊͋ͦ ͔͍ͤͫ͒ͦͣͦͣͯ͜ ͔͔͔͔ͨͪͤͫͤͤ͜ ͫͯ͋ΩΊͭͦͣ͟ ͍ͫͦ͝ͻ ͍ͫͭ͊ͤ͜Σ ͍͙͍͔͚͊ͫͭͦͫͭ͡ ͤ͊ 

͍ͦͤ͘͜΄ͤ͜ ͦ͋ΩΊ͙ͭ͟ ͭͦ΅ͦύ ό˻ͪ͋͊ͤ-˶͔͙ͣ͋ͪ͟ύΦ 

˭͊ ͎͒ͦͨͦͣͦͦΌ ͔ͪͺ͔ͫ͟͜͡͝ ͍ ͡Ό͙͙͒ͤ ͫ͊͒͊͟͡ΊͭΈͫΎ ͔ͤ ͙͡΄͔ ͯΎ͍͔ͤͤ͡Ύ ͨͪͦ 

͔͔ͫ͋Σ ͍ͫͦΌ ͒͜Ύ͡Έͤͫͭ͜Έ ͭ͊ ͍͔ͨͦ͒ͤͯ͜͟Σ ͊ ͭ͊ͦ͗͟ ͨͪͦ ͔ͭΣ Ύ͟ ͝͝ ͙͚ͫͨͪͣ͊ΌͭΈ ͤ͜΄͜Φ ˨ͦ͘-

͍ͪ͊ͤͤ͜Ύ ͔ͣͻ͍͊ͤͣ͘͜͜ ͔ͪͺ͔ͫ͟͜͡͝ ͙ͫͭͣͯ͡ΌΊ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍ͦ͡Έ͍͙ͦͻ ͙ͪͫΣ ͒͊ͭͤͫͭ͘͜Έ 

͒ͦ ͫ͊ͣͦ͊ͤ͊ͯ͘͜͡Σ ͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͙ͦͫͦ͋ͫͭͫͤͦ͜͝ ͪͦͫͭ͘͜͜͡ ό˻ͪ͋͊ͤ-˶͔͙ͣ͋ͪ͟ύΦ 

˻ͫͭ͊ͤͤͣ͜ ;͊ͫͦͣ ͤ͊͘;͙͚ͤ ͔͔ͤͭͪͫ͜ ͍͙͙͊͟͟͡Ί ͺ͔͔ͤͦͣͤ ͨͪͦͺ͔͚ͫͤͦ͜͝ 

͔ͪͺ͔ͫ͟͜͡͝Σ ͝͝ ͪͦ͡Έ ͯ ͙ͪͤ͘͜ͻ ͍͙͒͊ͻ ͨͪͦͺ͔͚͎ͫͤͦͦ͜ ͙͔ͣͫͤͤ͡Ύ ͚ ͒͜Ύ͡Έͤͦͫͭ͜ ͭ͊ 

͍͊͘Ί͍ͣͦ͘ΩΎͦ͘͟ ͘͜ ͨͪͦͺ͔͚͙ͫͤͣ͜ ͍͙ͫ͊ͣͦͤ͊͘;͔ͤͤΎͣ ͜ ͨͪͦͺ͔͚ͫͤͦ͜Ό 

͚͔ͣ͊ͫͭͪͤͫͭ͜ΌΦ ˽ͪͦͺ͔͚ͫͤ͊͜ ͔ͪͺ͔ͫ͟͜͡Ύ ͫͨͪΎ͍ͣͦ͊ͤ͊ ͤ͊ ͍͔ͯͫ͒ͦͣͤͤ͜͡Ύ ͔͔ͫ͋ Ύ͟ 

͙ͦͫͦ͋ͫͭͦͫͭ͜ ͜ ͺ͊ͻ͍͜ͼΎΤ ͍͔ͯͫ͒ͦͣͤͤ͜͡Ύ ͍ͫͦ͝ͻ ͚͒͜Σ ͣ͒͗ͯ͜͜Σ ͍͔͙ͨͦ͒ͤ͜͟ ͭ͊ 

͎͍ͨͪͦͤͦͯ͊ͤͤ͘Ύ ͙͍͙ͣͦ͗͡ͻ ͍ͤ͊ͫ͒͜͟͜͡ ͍͙͍ͨͯ͡Τ ͍͔ͯͫ͒ͦͣͤͤ͜͡Ύ ͫͯͭͤͦͫͭ͜ ͙͊ͨͭͯ͘ 

͟͜͡Ίͤͭ͊Τ ͫͭͦͭͤͦͫͭ͜͜ ͭ͊ ͎͙͙͎͋ͤͤͦͦ͡ ͣͫͭͯ͘͜ ͼΈ͎ͦͦ ͙͊ͨͭͯ͘Τ ͔͍ͨͪͦͭͯ͊ͤͤ͟Ύ 

͍ͤ͊ͫ͒͜͟͜͡ ͜ ͎͍ͨͪͦͤͦͯ͊ͤͤ͘Ύ ͚͒͜ ͭ͊ ͍͔͙ͨͦ͒ͤ͜͟ ͟͜͡Ίͤͭ͊Τ ͊ͤ͊͘͜͡ ͣͫͭͯ͘͜ ͙ͫͭͯ͊ͼ͜͝ 

͟͜͡Ίͤͭ͊ ͭ͊ ͍͊ͫͦ͋͘͜ ͝͝ ͍͙ͪͦͭͯ͘͟ ͭͦ΅ͦ ό˸͙͔͊ͪͯͫͤͼΈΣ нллфΣ ͫΦ 139). 

˻͔ͭ͗Σ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͊ͣ͟͟ ͔ͪͺ͔͙͍͎ͫͤͦͦ͟͡ ͔ͦͣͨͦͤͤͭ͊͟ ΊΥ ͒͊ͭͤͫͭ͘͜Έ 

͚ͣ͊͋ͯͭͤ͜ͻ ͫͦͼ͊͜͡Έ͙ͤͻ ͨͪ͊ͼ͍͙͍ͤ͜͟͜ ͒ͦ ͫ͊ͣͦ͊ͤ͊ͯ͘͜͡ ͍͊ͫͤͦ͡͝ ͍͔͙ͨͦ͒ͤ͜͟ ͭ͊ 

͍;͙͍ͤ͟͜Τ ͪͦͯͣͤͤ͘͜Ύ ͤ͊͘;ͯ΅ͦͫͭ͜ ͔ͪͺ͔ͫ͟͜͡͝ ͯ ͨͪͦͼ͔ͫ͜ ͍͊͘Ίͣͦ͒͜͝ ͘ 

͔͍͙͙ͨͪ͒ͫͭ͊ͤ͊ͣ͟ ͤ͜΄͙ͻ ͯ͟͡ΈͭͯͪΤ ͍ͤͯͭͪ͜΄ͤΎ ͙͍ͣͦͭ͊ͼ͜Ύ ͒ͦ ͚͔͒ͫͤͤͤ͘͜Ύ 

͔ͪͺ͔ͫ͟͜͡͝Τ ͯͣͤͤ͜Ύ ͍͙ͨ͊ͤͯ͊ͭ͡Σ ͍͙͊ͤ͊ͯ͊ͭ͘͜͡ ͭ͊ ͙͎͍͙ͦͪͯ͊ͭ͟ ͍͊ͫͤ͜͡ ͒͜͝ ͭ͊ 

͍͔ͨͦ͒ͤͯ͜͟ ͯ ͨͪͦͼ͔ͫ͜ ͍͊͘Ίͣͦ͒͜͝ ͘ ͡Ό͒Έ͙ͣ ͤ͜΄͙ͻ ͤ͊ͼͦͤ͊͜͡Έ͔͚ͤͦͫͭΦ 

ˤ͙͍͙ͫͤͦ͟ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟Φ ˽͒ͫͯͣͦ͜-

͍ͯΌ;͙ ͍͔ͫ ͍͙΅͔͍͙͔͔͊͒ͤ͟͡Σ ͔ͣͦ͗ͣͦ ͚͙͒ͭ͜ ͙ͭ͊͟ͻ ͍͙͍͍ͫͤͦ͟͜Φ ̂ ͔ͦͤͭͫͭ͟͟͜ ͤ͊΄͎ͦͦ 

͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͋ͯͦ͡ ͍͊ͨͪͦͨͦͤͦ͊ͤͦ͘ ͎ͪͦ͘͡Ύ͙͒͊ͭ ͫͭͪͯͭͯͪͯ͟ ͫͦͼͦͯ͜͟͡Έͭͯͪͤͦ͝ 

͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͫͦͼ͊͜͡Έ͙ͤͻ ͨͪ͊ͼ͍͙͍ͤ͜͟͜ ;͔͔ͪ͘ ͫͯͯͨͤͫͭ͟͜Έ ͙ͭ͊͟ͻ ͍͊͘Ί-

͍ͣͦͨͦΩΎ͙͊ͤ͘ͻ ͔͍ͦͣͨͦͤͤͭ͟͜Σ Ύ͟ ͙͍ͣͦͭ͊ͼ͚ͤͦ͜-ͼ͙͚ͤͤͫͤ͜͜Σ ͎͙͍͙͚ͦͤͭͤ͟͜Σ ͦͣͯͤ͊͟͜͟-

͙͍͙͚ͭͤ ͭ͊ ͔ͪͺ͔͙͍͙͚ͫͤ͟͡Φ ˹͙͊ͣ ͋ͯͦ͡ ͔͍͔ͨͪ͒ͫͭ͊ͤͦ͡ ͻ͔͙͙͊ͪ͊ͭͪͫͭͯ͟͟ ͎ͦ͗ͤͦͦ͟ ͘͜ 

͊ͤ͊͘͘;͔͙ͤͻ ͔͍ͦͣͨͦͤͤͭ͟͜Σ ͍ͦ͋͐ͪͯͤͭͦ͊ͤͦ ͒ͦͼ͜͡Έͤͫͭ͜Έ ͝ͻ ͍͙͔͔ͦͪͣͤͤ͟͡Ύ ͯ 

ͫͭͪͯͭͯͪ͟͜ ͫͦͼͦͯ͜͟͡Έͭͯͪͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͫͦͼ͊͜͡Έ͙ͤͻ ͨͪ͊ͼ͍͙͍ͤ͜͟͜Φ 

˾͙͍ͦͪ͊͘͟Ό;͙ ͫͯͭͤͫͭ͜Έ ͙͍ͣͦͭ͊ͼ͚ͤͦ͜-ͼ͎ͤͤͫͤͦͦ͜͜ ͔ͦͣͨͦͤͤͭ͊͟ 

ͫͦͼͦͯ͜͟͡Έͭͯͪͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͫͦͼ͊͜͡Έ͙ͤͻ ͨͪ͊ͼ͍͙͍ͤ͜͟͜Σ ͋ͯͦ͡ 

͊͟ ͼ͔͍ͤͭͦ͊ͤͦ ͍͎ͯ͊ͯ ͤ͊ ͔ͭͪͣͤ͊͜ͻ ζ͙͍ͣͦͭηΣ ζ͙͍ͣͦͭ͊ͼ͜ΎηΣ ζ͔ͨͦͭͪ͋͊ηΣ ζͼͤͤͫͭ͜͜Έη 

ͭ͊ ζͼͤͤͫͤ͜͜͜ ͦͪ͜Ίͤͭ͊ͼ͜͝ηΣ ͍͙ͤ͊͘;͔ͤͦ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟ ͙͍ͣͦͭ͊ͼ͜͝Σ ͼ͔͚ͤͤͦͫͭ͜Σ 

ͼ͙ͤͤͫͤ͜͜ͻ ͦͪ͜Ίͤͭ͊ͼ͚͜Φ ͍͔̂ͫͭ͊ͤͦͤͦ͡Σ ΅ͦ ͊ͤ͊͘͘;͔͙͚ͤ ͔ͦͣͨͦͤͤͭ͟ ͍͟͡Ό;͊Ί ͭ͊͟͜ 

ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟Υ ͚ͫͭͯ͜͟ ͙͍ͣͦͭ͊ͼ͜Ό ͚ͣ͊͋ͯͭͤ͜ͻ ͫͦͼ͊͜͡Έ͙ͤͻ ͨͪ͊ͼ͍͙͍ͤ͜͟͜ ͒ͦ 

͚͔͒ͫͤͤͤ͘͜Ύ ͫͦͼͦͯ͜͟͡Έͭͯͪͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Τ ͙͍ͣͦͭ͊ͼ͜Ό ͒ͦ ͍͊͘Ίͣͦ͒͜͝ ͘ 
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͔͍͙͙ͨͪ͒ͫͭ͊ͤ͊ͣ͟ ͤ͜΄͙ͻ ͯ͟͡ΈͭͯͪΤ ͍ͤͯͭͪ͜΄ͤΈ͙ͦͦͫͦ͋ͫͭͫͤͯ͜ ͔ͨͦͭͪ͋ͯ ͯ ͺ͍ͦͪͣͯ͊ͤͤ͜ 

ͫͦͼͦͯ͜͟͡Έͭͯͪͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜Τ ͎͔ͨͪ͊ͤͤͤΎ ͒ͦ ͚͎ͨͦͫͭͤͦͦ͜ ͍͙ͫ͊ͣͦͪͦͭͯ͘͟ ͭ͊ 

͍͔ͫ͊ͣͦ͒ͦͫͦͤ͊ͤͤ͟͡ΎΤ ͼ͔ͤͤͫͤ͜͜ ͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͯ͟͡Έ͙ͭͯͪ ͍ͫͦΊ͝ ͭ͊ ͤ͜΄͙ͻ ͪ͊ͤ͟͝Τ 

͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͚ͣ͊͋ͯͭͤΈͦ͝ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ Ύ͟ ͒ͦ ͼͤͤͦͫͭ͜͜Φ 

̂ ͻͦ͒͜ ͊ͤ͊ͯ͘͜͡ ͎͙͍͎ͦͤͭͤͦͦ͟͜ ͔ͦͣͨͦͤͤͭ͊͟ ͫͦͼͦͯ͜͟͡Έͭͯͪͤͦ͝ 

͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͫͦͼ͊͜͡Έ͙ͤͻ ͨͪ͊ͼ͍͙͍ͤ͜͟͜ ͤ͊͒͊ͤͦ ͔͒ͺͤ͜͜ͼ͜͝ ͨͦͤΎͭͭΎ 

ζͤ͊ͤͤ͘ΎηΣ ͍͙͔͔ͦͪͣͤͦ͟͡ ͝ͻ ͍͙͙͒ ͭ͊ ͫͯͭͤͫͤ͜͜ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟Φ ˤ͙ͤ͊͘;͔ͤͦΣ ΅ͦ 

͙͚͒͊ͤ ͔ͦͣͨͦͤͤͭ͟ ͔͔ͨͪ͒͋͊;͊Ί ͤ͊Ύ͍ͤͫͭ͜Έ ͙ͭ͊͟ͻ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͟͟Υ ͤ͊ͤͤ͘Ύ 

͚͙ͣ͊͋ͯͭͤͣ͜ ͫͦͼ͊͜͡Έ͙͙ͤͣ ͨͪ͊ͼ͍͙͙ͤ͊ͣ͜͟ ͯ͟͡Έ͙ͭͯͪΣ ͍͙͘;͍͊͝Σ ͦ͋ͪΎ͍͒͜ ͭ͊ 

͙ͭͪ͊͒ͼ͚͜ Ύ͟ ͍͎ͫͦͦΣ ͭ͊͟ ͜ ͤ͜΄͙ͻ ͍ͤ͊ͪͦ͒͜Τ ͦ͋ͤ͊ͤͫͭ͘͜͜Έ ΅ͦ͒ͦ ͫͯͭͤͦͫͭ͜ 

ͫͦͼͦͯ͜͟͡Έͭͯͪͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜Τ ͤ͊ͤͤ͘Ύ ͫͦͼ͊͜͡Έ͙ͤͻ ͭ͊ ͯ͟͡Έ͙ͭͯͪͤͻ ͤͦͪͣ 

͍͔͙ͨͦ͒ͤ͜͟ ͯ ͫͯͫͨ͜͡Έ͍ͫͭ͜Τ ͤ͊ͤͤ͘Ύ ͍͙ͨͪ͊͡ ͍ͫͨͯ͊ͤͤ͜͟͡ΎΣ ͍͊͘Ίͣͦ͒͜͝ ͘ 

͔͍͙͙ͨͪ͒ͫͭ͊ͤ͊ͣ͟ ͤ͜΄͙ͻ ͯ͟͡Έͭͯͪ ͭ͊ ΄͡Ύͻ͍͜ ͝ͻ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͍ ͔ͪ͊͡Έ͙ͤͻ 

͙͗ͭͭΊ͍͙ͻ ͙ͫͭͯ͊ͼ͜ΎͻΤ ͦ͋ͤ͊ͤͫͭ͘͜͜Έ ΅ͦ͒ͦ ͣͫͭͯ͘͜ ͚ͣ͊͋ͯͭͤΈͦ͝ ͨͪͦͺ͔͚ͫͤͦ͜͝ 

͒͜Ύ͡Έͤͦͫͭ͜Τ ͒͊ͭͤͫͭ͘͜Έ ͙͔͙͍͙ͫͫͭͣ͊ͭͯ͊ͭ͘ ͭ͊ ͎ͯ͊͊͘͡ΈͤΌ͍͙͊ͭ ͙ͦͭͪͣ͊ͤ͜ ͤ͊ͤͤ͘ΎΦ 

˭͚͒ͫͤ͜ΌΌ;͙ ͻ͔͙͙͊ͪ͊ͭͪͫͭͯ͟͟ ͙͍͎ͦͣͯͤ͊ͭͤͦͦ͟͜͟ ͔ͦͣͨͦͤͤͭ͊͟ 

ͫͦͼͦͯ͜͟͡Έͭͯͪͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͫͦͼ͊͜͡Έ͙ͤͻ ͨͪ͊ͼ͍͙͍ͤ͜͟͜Σ ͋ͯͦ͡ 

͙ͪͦͪͭͦ͘͟ ͫͯͭͤͫͭ͜Έ ͔͍ͭͪͣͤ͜͜ ζͦͣͯͤ͊͟͜͟ͼ͜Ύη ͭ͊ ζ͍ͫͨͯ͊ͤͤ͜͟͡ΎηΣ ͙ͦͨͫ͊ͤͦ ͍͙͙͒Σ 

͙͊ͫͦ͋͘ ͭ͊ ͺͯͤ͟ͼ͜͝ ͍ͫͨͯ͊ͤͤ͜͟͡ΎΦ ˭ΩΎ͍ͫͦ͊ͤͦΣ ΅ͦ ͼ͔͚ ͔ͦͣͨͦͤͤͭ͟ ͍͟͡Ό;͊Ί ͍ ͔͔ͫ͋ 

ͭ͊͟͜ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟Υ ͍͔ͪͤ͜Έ ͍͙ͪͦͭͯ͘͟ ͙͍͙ͦͣͯͤ͊ͭͤ͟͜͟ͻ ͔͚͒͋ͤͦͫͭ͘͜ ͭ͊ ͍ͣͤ͜Έ 

͚ͣ͊͋ͯͭͤ͜ͻ ͫͦͼ͊͜͡Έ͙ͤͻ ͨͪ͊ͼ͍͙͍ͤ͜͟͜Τ ͎͔ͨͪ͊ͤͤͤΎ ͒ͦ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͘ ͡Ό͒Έ͙ͣ 

͎ͪͤͦͦ͘͜ ͫͦͼ͊͜͡Έ͎ͤͦͦ ͭ͊ ͯ͟͡Έ͎ͭͯͪͤͦͦ ͨͦͻ͔ͦ͒͗ͤͤΎΤ ͯͣͤͤ͜Ύ ͨͪͦΎ͍͡Ύ͙ͭ 

ͤ͜͜ͼ͙͍͊ͭͤͫͭ͜͜Έ ͯ ͨͪͦͼ͔ͫ͜ ͍ͫͨͯ͊ͤͤ͜͟͡ΎΤ ͯͣͤͤ͜Ύ ͙͙ͦ͋ͪ͊ͭ ͙ͦͨͭͣ͊͡Έ͙͚ͤ ͙ͫͭ͡Έ 

͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͍ ͔͊͗ͤͦͫͭ͘͜͡ ͍͒͜ ͙ͫͭͯ͊ͼ͜͝Τ ͒͊ͭͤͫͭ͘͜Έ ͭ͊ ͎͍ͦͭͦͤͫͭ͜Έ ͒ͦ 

͙ͣ͗ͦͫͦ͋ͫͭͫͤͦ͜͜͝ ͍͊͘Ίͣͦ͒͜͝ ͘ ͔͍͙͙ͨͪ͒ͫͭ͊ͤ͊ͣ͟ ͤ͜΄͙ͻ ͯ͟͡ΈͭͯͪΤ ͯͣͤͤ͜Ύ 

͍͍͙͊ͫͭͦͫͦͯ͊ͭ͘ ͪͤ͘͜͜ ͔ͭͻ͙ͤ͜͟ ͭ͊ ͙͚͙ͨͪͦͣ ͍ͫͨͯ͊ͤͤ͜͟͡ΎΤ ͍ͦͦ͒ͤͤ͜͡Ύ ͍͙ͤ͊;͙͊ͣ͟ 

͔͍͎͊͒͊ͭͤͦͦ͟ ͙͚ͫͨͪͤΎͭͭΎ ͭ͊ ͦͼͤ͜Ό͍͊ͤͤΎ ͡Ό͔͚͒ ͤ͜΄͙ͻ ͤ͊ͼͦͤ͊͜͡Έ͔͚ͤͦͫͭΦ 

ˢͤ͊ͯ͘͜͡Ό;͙ ͔ͪͺ͔͙͍͙͚ͫͤ͟͡ ͔ͦͣͨͦͤͤͭ͟ ͫͦͼͦͯ͜͟͡Έͭͯͪͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ 

͚ͣ͊͋ͯͭͤ͜ͻ ͫͦͼ͊͜͡Έ͙ͤͻ ͨͪ͊ͼ͍͙͍ͤ͜͟͜Σ ͔͔͔ͦͫͪ͒͗ͤͦ͘ ͍͎ͯ͊ͯ ͤ͊ ͣͫͭ͘͜͜ ͨͦͤΎͭͭΎ 

ζ͔ͪͺ͔ͫ͟͜͡ΎηΣ ͙ͪͦͪͭͦ͘͟ ͫͯͭͤͫͭ͜Έ ͤ͊ͨͪΎ͍ͣ͜Σ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ Ύ͙͟ͻ ͎ͪͦ͘͡Ύ͒͊ΊͭΈͫΎ 

͔ͨͪͦ͋ͣ͊͡ ͔ͪͺ͔ͫ͟͜͡͝Σ ͍͙ͤ͊͘;͔ͤͦ ͍͋͊ͦ͘͜ ͨͪͦͼ͔͙ͫ ͙ͨͫͻ͙͜͟Σ ΅ͦ ͍ͫͭ͊ͤͦ͡ΎͭΈ ͍ͦͫͤͦͯ 

͍͎͒ͦͫ͒͗ͯ͊ͤͦͦ͜͡ Ύ͍͙΅͊Σ ͦͻ͔͙͍͊ͪ͊ͭͪͦ͊ͤͦ͘͟ ͺ͔͔ͤͦͣͤ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͔ͪͺ͔ͫ͟͜͡͝Φ 

ˤ͙Ύ͍͔ͤͦ͡Σ ΅ͦ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͊ͣ͟͟ ͔ͪͺ͔͙͍͎ͫͤͦͦ͟͡ ͔ͦͣͨͦͤͤͭ͊͟ ΊΥ ͒͊ͭͤͫͭ͘͜Έ 

͚ͣ͊͋ͯͭͤ͜ͻ ͫͦͼ͊͜͡Έ͙ͤͻ ͨͪ͊ͼ͍͙͍ͤ͜͟͜ ͒ͦ ͫ͊ͣͦ͊ͤ͊ͯ͘͜͡ ͍͊ͫͤͦ͡͝ ͍͔͙ͨͦ͒ͤ͜͟ ͭ͊ ͍;͙͍ͤ͟͜Τ 

ͪͦͯͣͤͤ͘͜Ύ ͤ͊͘;ͯ΅ͦͫͭ͜ ͔ͪͺ͔ͫ͟͜͡͝ ͯ ͨͪͦͼ͔ͫ͜ ͍͊͘Ίͣͦ͒͜͝ ͘ ͔͍͙͙ͨͪ͒ͫͭ͊ͤ͊ͣ͟ ͤ͜΄͙ͻ 

ͯ͟͡ΈͭͯͪΤ ͍ͤͯͭͪ͜΄ͤΎ ͙͍ͣͦͭ͊ͼ͜Ύ ͒ͦ ͚͔͒ͫͤͤͤ͘͜Ύ ͔ͪͺ͔ͫ͟͜͡͝Τ ͯͣͤͤ͜Ύ ͍͙ͨ͊ͤͯ͊ͭ͡Σ 

͍͙͊ͤ͊ͯ͊ͭ͘͜͡ ͭ͊ ͙͎͍͙ͦͪͯ͊ͭ͟ ͍͊ͫͤ͜͡ ͒͜͝ ͭ͊ ͍͔ͨͦ͒ͤͯ͜͟ ͯ ͨͪͦͼ͔ͫ͜ ͍͊͘Ίͣͦ͒͜͝ ͘ ͡Ό͒Έ͙ͣ 

ͤ͜΄͙ͻ ͤ͊ͼͦͤ͊͜͡Έ͔͚ͤͦͫͭΦ 
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˽͍͔͔ͪͦ͒ͤ͊ ͙ͤ͊ͣ ͍ͤ͊ͯͦ͊͟ ͍ͪͦ͒͊͘͜͟ ͔ͤ ͍͙;͔ͪͨͯΊ ͍ͫ͜ͻ ͔͍͊ͫͨͭ͟͜ 

͔͙ͨͪͦ͋ͣ͡ ͍͙ͤ͊͘;͔ͤͤΎ ͙ͫͭͪͯͭͯͪ͟ ͫͦͼͦͯ͜͟͡Έͭͯͪͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͚ͣ͊͋ͯͭͤ͜ͻ 

ͫͦͼ͊͜͡Έ͙ͤͻ ͨͪ͊ͼ͍͙͍ͤ͜͟͜ ͭ͊ ͔ͤ ͔͔ͨͪͭͤ͒ͯΊ ͤ͊ ͍͔͊ͪ͘΄͔ͤͫͭ͜ΈΦ ˽͔͔͙͍͙ͪͫͨͭ͊ͣ͟ 

ͨͦ͒͊͡Έ΄͙ͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ͯ ͒͊ͤͦͣͯ ͤ͊ͨͪΎͣ͜ Ί ͍͔ͨͪͦ͒ͦ͗ͤͤΎ ͨͦ΄ͯͯ͟Σ ͊ͤ͊ͯ͘͜͡ 

ͭ͊ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎ ͍ͤ͊ͯͦͦ͟͝ ͔͙ͭͪ͊ͭͯͪ͜͡ ͘ ͦͤ͊͘;͔ͤͦ͝ ͔͙͙ͨͪͦ͋ͣ͊ͭ͟͡Σ ͯͭͦ;͔ͤͤͤΎ 

ͭ͊ ͍͔͒ͦͨͦͤͤͤΎ ͤ͊ ͼ͚͜ ͍ͦͫͤͦ͜ ͔͎ͦͣͨͦͤͤͭͤͦͦ͟ ͫ͊͒ͯ͟͡ ͫͦͼͦͯ͜͟͡Έͭͯͪͤͦ͝ 

͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͫͦͼ͊͜͡Έ͙ͤͻ ͨͪ͊ͼ͍͙͍ͤ͜͟͜Φ 

 

˶˱́˩˾ˢ́̂˾ˢ 
ˣ͔ͯͫ͡Σ ʕ Φ ́ Φ ό˾͔͒ΦύΦ όнллрύΦ ˤ͔͙͙͚͟͡ ͭͯͣ͊͡;͙͚ͤ ͍͙ͫͦͤ͟͡ ͫͯ;͊ͫͤͦ͝ ͯͪ͊ͤͫ͟͝Έͦ͟͝ ͍͙ͣͦ ό͘ ͒ͦ͒Φ 

͜ ͍͒ͦͨͦΦύΦ ˴͙͍͝Τ ˱ͪͨͤ͜ΈΥ ˤ́̅ ζ˽͔ͪͯͤη όBusel, V. T. (Ed.). (2005). Great explanatory 
dictionary of modern Ukrainian language. Kyiv; Irpin: PTC άPerunέύΦ 
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SUMMARY 
Kurinna Liudmyla. Structure of socio-cultural competence of future social workers. 
The article deals with the problem of socio-cultural competence formation of a 

person, as confirmed by relevant statutory documents. 
In accordance with the educational purposes, the structure of socio-cultural 

competence of the future social workers is explained, substantiated and characterized. In the 
course of the scientific research, the author uses the following methods: analysis, synthesis, 
comparison, systematization, generalization. 

The author proposes her own structure of socio-cultural competence of the future 
social workers, with motivational and value, cognitive, communicative and reflective 
components in its structure.  

Having defined the essence of motivational and value component of the socio-cultural 
competence of future social workers, the author pays particular attention to the concepts 
άƳƻǘƛǾŜέΣ άƳƻǘƛǾŀǘƛƻƴέ ŀƴŘ άǾŀƭǳŜέΣ ŘŜŦƛƴŜǎ ǎǇŜŎƛŀƭ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ ƳƻǘƛǾŀǘƛƻƴ ŀƴŘ ǾŀƭǳŜǎΦ 

Having analyzed the cognitive component of the socio-cultural competence of future 
social workers, the resŜŀǊŎƘŜǊ ŘŜŦƛƴŜǎ ǘƘŜ ŎƻƴŎŜǇǘ άƪƴƻǿƭŜŘƎŜέ ŀƴŘ ŘŜǘŜǊƳƛƴŜǎ ƛǘǎ ǘȅǇŜǎ ŀƴŘ 
essential characteristics. 

Having characterized the communicative component of the socio-cultural competence 
ƻŦ ŦǳǘǳǊŜ ǎƻŎƛŀƭ ǿƻǊƪŜǊǎΣ ǘƘŜ ŀǳǘƘƻǊ ƎƛǾŜǎ ŘŜŦƛƴƛǘƛƻƴ ǘƻ ǘƘŜ ŎƻƴŎŜǇǘǎ άŎƻƳƳǳƴƛŎŀǘƛƻƴέ ŀƴŘ 
άŎƻƴǾŜǊǎŜέΣ ŘŜǎŎǊƛōŜǎ ǘȅǇŜǎΣ ƳŜǘƘƻŘǎ ŀƴŘ ŦǳƴŎǘƛƻƴǎ ƻŦ ŎƻƳƳǳƴƛŎŀǘƛƻƴΦ 

Having analyzed the reflective component of socio-cultural competence of future 
social workers, the researcher pays special attention to the content of the concept 
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άǊŜŦƭŜŎǘƛƻƴέΣ ǊŜǾŜŀƭǎ ǘƘŜ ŜǎǎŜƴŎŜ ƻŦ ǘƘŜ ŀǊŜŀǎΣ ǳƴŘŜǊ ǿƘƛŎƘ ǘƘŜ ǇǊƻōƭŜƳ ƻŦ ǊŜŦƭŜŎǘƛƻƴ ƛǎ 
considered, defines basic mental processes, which are the basis of the considered problem.  

The paper contains description of the most meaningful features of each component in 
the structure of socio-cultural competence of future social workers. 

Key words: sociocultural competence, social worker, structure, motive, motivation, 
value, knowledge, communication, converse, reflection. 
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͔ͣͦ͒͡Έ ͣ͘͜΄͎͊ͤͦͦ ͍ͤ͊;͊ͤͤΎ ͍͙΅ͦ͝ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͒͡Ύ ͔͍ͫͭͯ͒ͤͭ͜ ͔ͭͻͤ͜;͙ͤͻ ͍͊͊͒͘͟͜͡ ͍͙΅ͦ͝ 
͍͙ͦͫͭ͜Σ Ύ͊͟ ͫ͊͒͊͟͡ΊͭΈͫΎ ͘ ͙ͭͪ͊͒ͼ͚͎ͤͦͦ͜ ͭ͊ ͍ͤͤͦ͊͜ͼ͚͎ͤͦͦ͜ ͔͍ͦͣͨͦͤͤͭ͟͜Φ ˽͙ͪ͊ͭ͟;͔ͤ 
ͤ͊͘;͔ͤͤΎ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͨͦ͡Ύ͎͊Ί ͍ ͍͔ͯͨͪͦ͊͒͗ͤͤ͜ ͔ͪͦͪͦ͋ͤͦ͘͡͝ ͔ͣͦ͒͜͡ ͣ͘͜΄͎͊ͤͦͦ ͍ͤ͊;͊ͤͤΎ ͍ 
͍͚ͦͫͭͤ͜͜ ͨͪͦͼ͔ͫ ͊͟ͺ͔͙͒ͪ ͍͙΅ͦ͝ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͍̆͊ͪͫ͟͜Έ͎ͦͦ͟ ͤ͊ͼͦͤ͊͜͡Έ͎ͤͦͦ ͍͊ͭͦͣͦ͋͜͡Έͤͦ-
͒ͦͪͦ͗ͤΈ͎ͦͦ ͍͔͙͔ͯͤͪͫͭͭͯ͜Φ ˹͊ ͍ͦͫͤͦ͜ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͔ͪͦ͋ͤͦ͘͡ ͍͙͍͙ͫͤͦ͟Σ ΅ͦ ͍͊ͨͪͦͨͦͤͦ͊ͤ͊͘ 
ͦͤ͟ͼ͔ͨͼ͜Ύ ͍ͤ͊;͊ͤͤΎ ͍͙΅ͦ͝ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͺ͊ͻ͍͜ͼ͍͜ ͊͘ ͔ͣͦ͒͡͡Ό ͣ͘͜΄͎͊ͤͦͦ 
͍ͤ͊;͊ͤͤΎ ͒͊Ί ͙͍ͣͦ͗ͫͭ͜͡Έ ͔͔͍͙ͨͪ͋ͯ͒ͯ͊ͭ ͨͪͦͼ͔ͫ ͍ͤ͊;͊ͤͤΎ ͒͡Ύ ͔͍ͫͭͯ͒ͤͭ͜ ͔ͭͻͤ͜;͙ͤͻ 
͍͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͔ͨͦͭͪ͋ ͫͯͫͨ͜͡Έ͍ͫͭ͊ ΅ͦ͒ͦ ͔͔͙ͦͣͨͭͤͭͤ͟ͻΣ 
͔͙ͦͤͯͪͤͭͦͫͨͪͦͣͦ͗ͤ͟͟ͻ ͤ͊ ͍ͤͯͭͪ͜΄ͤΈͦͣͯ ͭ͊ ͍͍ͫͭͦͦͣͯ͜ ͙ͪͤ͊͟ͻ ͨͪ͊ͼ͜ ͔͔͙ͤ͗ͤͪͤ͜ͻ ͍͊͒ͪ͟͜Φ 
˽ͦ͒͊͡Έ΄͜ ͍ͤ͊ͯͦ͟͜ ͍͙ͪͦ͒͘͜͟ ͫͨͪΎ͍ͣͦ͊ͤ͜ ͤ͊ ͍͔͒ͦͫͦͤ͊ͤͤ͟͡Ύ ͙͒ͫͭ͊ͤͼ͚͎ͤͦͦ͜ ͯͪͫͯ͟ ͘ ͍͙΅ͦ͝ 
͔͙͙ͣ͊ͭͣ͊ͭ͟Σ Ύ͙͚͟ Ί ;͙͊ͫͭͤͦΌ ͔ͪͦͪͦ͋ͤͦ͘͡͝ ͔ͣͦ͒͜͡Φ 

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ͔ͭͻͤ͜;ͤ͜ ͙͊͊͒͘͟͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Σ ͍͚ͦͫͭͤ͜͜ ͨͪͦͼ͔ͫΣ ͍͙΅͊ 
͔͙ͣ͊ͭͣ͊ͭ͊͟Σ ͔ͣͦ͒͡Έ ͍ͤ͊;͊ͤͤΎΣ ͣ͘͜΄͔͊ͤ ͍ͤ͊;͊ͤͤΎΦ 

 

˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡Φ ˻͒ͤ͜ΊΌ ͘ ͎͍͙ͦͦͤ͡ͻ ͼ͔͚͜͡ ͫͯ;͊ͫͤͦ͝ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ Ί 

ͤ͊͒͊ͤͤΎ ͔ͫͭͯ͒ͤͭ͊ͣ ͤ͊ͤ͘Έ ͜ ͍͙ͤ͊;ͦ͟Σ ΅ͦ ͍͒ͦͦ͘͡ΎΌͭΈ ͣ͝ ͔ͺ͔͙͍ͭͤͦ͟ ͚ͫ͊ͣͦͫͭͤͦ͜ 

͔͎ͪͯ͡Ό͍͙͊ͭ ͍͚ͫ͜ ͨͪͦͼ͔ͫ ͍ͤ͊;͊ͤͤΎΣ ͍ͫ͊ͣͦ͒ͦͫͦͤ͊͟͡Ό͍͙͊ͭͫΈΦ ˤ ͫͯ;͙͊ͫͤͻ ͍ͯͣͦ͊ͻ 
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ͤ͜ͺ͙ͦͪͣ͊ͭ͊͘ͼ͜͝ ͍͙ͦͫͭ͜ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͦͣͨ͟ΩΌ͔ͭͪͤͦ-ͤ͜ͺͦͪͣ͊ͼ͚͙ͤ͜ͻ ͔ͭͻ͎͚ͤͦͦ͜͡ 

͍͙͍͒ͪ͊͜͟Ί ͍ͤͦ͜ ͙͍ͣͦ͗ͦͫͭ͜͡ ͒͡Ύ ͔ͺ͔͙͍ͭͤͦ͟͝ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͨͪͦͼ͔ͫͯ ͍ͤ͊;͊ͤͤΎ ͍ 

͊͊͒͊͘͟͡ͻ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Σ ͍͙ͨ͒͜΅ͯΊ ͍͔ͪͤ͜Έ ͯͫͨ͜΄ͤͦͫͭ͜ ͔͍ͫͭͯ͒ͤͭ͜Σ ͺ͍ͦͪͣͯ͊ͤͤΎ ͝ͻ 

ͦͣͯͤ͊͟͜͟ͼ͚ͤͦ͜͝Σ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜͝Σ ͫͦͼ͊͜͡Έͤͦ͝ ͜ ͍ͭͦͪ;ͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜Φ ˢ͔͡ ͫͤͯ͜Ί 

͔ͨͪͦ͋ͣ͊͡ ͍ͦ͋͐ͪͯͤͭͯ͊ͤͤΎΣ ͍͔ͫͭͦͪͤͤΎ ͭ͊ ΄͙͔ͪͦ͟ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͍ ͙ͨͪ͊ͭͯ͟͟ 

͍ͤͤͦ͊͜ͼ͚͙ͤ͜ͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͍ͤ͊;͊ͤͤΎ ͔͙ͣ͊ͭͣ͊ͭ;͙ͤͻ ͙͒ͫͼ͙ͨͤ͜͡Σ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ 

Ύ͙͟ͻ ͤ͊͒͊ͫͭΈ ͙͍ͣͦ͗ͫͭ͜͡Έ ͙͍͍͙͊ͭͯ͊ͭ͘͟͜ ͍ͤ͊;͊͡Έͤͦ-͍ͨͤ͊͊͘͜͡Έͤͯ ͚ ͍ͤ͊ͯͦͦ͟-

͒ͦͫ͒ͤͯ͜͡ ͒͜Ύ͡Έͤͫͭ͜Έ ͔͍ͫͭͯ͒ͤͭ͜Σ ͍͙ͨ͒͜΅͙͙ͭ ͍͔ͪͤ͜Έ ͝ͻͤΈͦ͝ ͔͙ͣ͊ͭͣ͊ͭ;ͤͦ͝ ͭ͊ 

ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟Σ ͙͙ͪͦͪͭ͘͟ ͍ͭͦͪ;͙͚ ͔ͨͦͭͤͼ͊͜͡ ͜ ͋͘͜͡Έ΄͙͙ͭ ͪͦ͡Έ 

͚ͫ͊ͣͦͫͭͤͦ͜͝ ͭ͊ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͦ͝ ͙ͪͦ͋ͦͭΦ 

˻͙͒ͤͣ ͘͜ ͔͔͙͍͙ͨͪͫͨͭͤ͟ͻ ͤ͊ͨͪΎ͍ͣ͜ ͔͒ͦͫ͒͗ͤ͜͡Έ Ί ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͍ 

͍ͤ͊;͊͡Έ͙͚ͤ ͨͪͦͼ͔ͫ ˱˴́Σ ͫͨͪΎ͍͙ͣͦ͊ͤͻ ͤ͊ ͙ͨ͒ͭͪͣͯ͜͟ ͨͪͦͼ͔ͫͯ ͍ͤ͊;͊ͤͤΎ ͜ 

ͨͪͦͺ͔͚ͫͤͯ͜ ͎͍ͨ͒ͦͭͦͯ͜͟ ͔͍ͫͭͯ͒ͤͭ͜Φ ˻ͫ͟͜͡Έ͙͟ ˱˴́ ͍ͤ͊͋ͯ͊ΌͭΈ ͯ ͍ͫͭ͜͜ ͍͔ͫ ͋͜͡Έ΄͔ 

͙ͨͪͻ͙͡Έ͙͍ͤ͟͜ ͔ͤ ͭ͜͡Έ͙͟ ͔͔ͫͪ͒ ͔͍ͫͭͯ͒ͤͭ͜Σ ͔͊͡ ͚ ͔͔ͫͪ͒ ͍͙͊͒͊͟͡;͍͜Σ ͭͦ ͯ 

ͨͪͦͼ͔ͫ͜ ͍ͤ͊;͊ͤͤΎ ͝ͻ ͒ͦͼ͜͡Έͤͦ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͍ ͨͦΊ͒ͤ͊ͤͤ͜ ͘ 

͙ͭͪ͊͒ͼ͚͙͙ͤͣ͜Σ ΅ͦ ͔͔ͨͪ͒͋͊;͊Ί ͎ͦͪ͊ͤ͊͘͜ͼ͜Ό ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯ ͊͘ ͔ͣͦ͒͡͡Ό 

ͣ͘͜΄͎͊ͤͦͦ ͍ͤ͊;͊ͤͤΎ όBlended Learning).  

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˻͙͍ͫͦ͋ͦͫͭ͜͡ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ 

ͨͪͦͼ͔ͫͯ ͍ ͊͊͒͊͘͟͡ͻ ͍͙ͦͫͭ͜ ͒ͦͫ͒͗ͯ͜͡ΌͭΈͫΎ ͍ ͨͪ͊ͼΎͻ ˤΦ s ͡ͺ͍ͣͦ͊͜Σ ˤΦ ˴ ͦ͡;͊͟Σ 

˾Φ ˥ ͔͍͙ͯͪ;͊Σ ˿Φ ˿ ͙ͫͦΊ͍ͦ͝Σ ˹Φ ́ ͔͍͊ͪ͊ͫͤͦͦ͟͝Σ ˸Φ ˿ ͔ͣͭ͊ͤͫΈ͎ͦͦ͟Σ ˸Φ ˴ ͔͊͒ͣ͜͝Σ 

́Φ x ͦͦͭͤͦ͜͡͝Σ ˹Φ ˨ ͍͍ͦͦ͘͜͝Σ ́Φ ˨ ͔͍ΩΎͭͤͦ͟͜͝Φ ˢͤ͊ͯ͘͜͡ ͔͙ͨͪͦ͋ͣ͡ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͍ 

͙ͨͪ͊ͭͯ͟͟ ͍ͤͤͦ͊͜ͼ͚͙ͤ͜ͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͍ͤ͊;͊ͤͤΎ ͔͙ͣ͊ͭͣ͊ͭ;͙ͤͻ ͙͒ͫͼ͙ͨͤ͜͡ ͯ 

͊͊͒͊͘͟͡ͻ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͜ ͔͒Ύ͙ͣ͟ ΄͡Ύͻ͊ͣ ͝͝ ͍͙ͪ͜΄͔ͤͤΎ ͙͍ͨͪͫΎ;͔ͤ͜ ͙ͪͦ͋ͦͭ 

ˤΦ ˴ ͦͪͦ͡ΈͫΈ͎ͦͦ͟Σ ́Φ ˴ ͔ͪ͊ͣ͊ͪͤͦ͟Σ ˿Φ ˿ ͔͔͍ͣͪͦ͊͜͟Σ ˴Φ ˿ ͍ͦ͊͟͡Σ ˹Φ ˾ ͊΄͔͍ͫΈͦ͟͝Σ 

˿Φ ̊ ͦ͊͟͡Ό͟Φ ˨͔ͦͫ͒͗ͤͤ͜͡Ύ ͔ͦͣͨͫͯ͟͟͡ ͔ͨͪͦ͋ͣ͡Σ ͍ͨͦΩΎ͙͊ͤ͘ͻ ͘͜ 

ͦͣͨ͟ΩΌ͔ͭͪͤͦΌ ͙ͨ͒ͭͪͣͦ͜͟Ό ͍ͤ͊;͊ͤͤΎ ͔͙͙ͣ͊ͭͣ͊ͭ͟Σ ͊ͨͦ͘;͍͊ͭͦ͊ͤͦ͟ ͍ 

ͪͦ͋ͦͭ͊ͻ ˸Φ ˬ ͊͒͊͊͟͡Σ ˻Φ ˬ ͙͡Έͼ͍ͦ͊Σ ˿Φ ˾ ͍͊ͦ͊͟Σ ˸Φ ˾ ͊ͺ͊͡Έͫͦ͟͝Σ ˹Φ ˿ ͔͎ͪ͜Ίͤͦ͟Σ 

˻Φ ˿ ͍͍ͨ͊ͦͫ͜͟Έ͎ͦͦ͟Σ ̑Φ ́ ͙ͪͯͫ͊Σ ˢΦ ̒ ͍͔͍ͦ͊͟͡ ͭ͊ ͤ͜Φ  

˨͔ͦͫ͒͗ͤͤ͜͡Ύ ̑Φ ˾ ͊ͣͫΈ͎ͦͦ͟Σ ˸Φ ˾ ͊ͺ͊͡ΈͫΈͦ͟͝Σ ˹Φ ˾ ͊΄͔͍ͫΈͦ͟͝Σ 

̐Φ ˿ ͙͍ͣͪͤͦͦ͝-͙́ͪ͋ͯ͡ΈͫΈͦ͟͝ ͍͔͙͒ͦ͡ ͔͔͙͍ͨͪͫͨͭͤͫͭ͟͜Έ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͔ͣͦ͒͜͡ 

ͣ͘͜΄͎͊ͤͦͦ ͍ͤ͊;͊ͤͤΎ ͤ͜ͺ͙ͦͪͣ͊ͭ;͙ͤͻ ͙͒ͫͼ͙ͨͤ͜͡Σ ΄͡Ύͻͦͣ ͔͎ͤͭͪ͊͜ͼ͜͝ 

͙͊ͯ͒ͭͦͪͤͦ͝ ͭ͊ ͙ͨͦ͊͊ͯ͒ͭͦͪͤͦ͘͝ ͙ͪͦ͋ͦͭ ͔͍ͫͭͯ͒ͤͭ͜Φ ˽͙ͪ ͼΈͦͣͯ ͙͊ͫͦ͋͊ͣ͘ 

͙͙ͨ͒ͭͪͣ͜͟ ͍ͤ͊;͊ͤͤΎ ͍͙ͫͭͯͨ͊ΌͭΈ ͭ͊͟͜ ˱˴́Σ Ύ͟ ͙͔͙ͫͫͭͣ ͙͒ͫͭ͊ͤͼ͚͎ͤͦͦ͜ ͭ͊ 

ͣͦ͋͜͡Έ͎ͤͦͦ ͍ͤ͊;͊ͤͤΎΣ ͔͔ͣͪ͗ͤ͜ ͙͔͙ͫͫͭͣ ͦͣͨ͟ΩΌ͔ͭͪͤͦ͝ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͭ͊ 

͙͔͙ͫͫͭͣ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͫͨ͜͡Έͤͦ͝ ͙ͪͦ͋ͦͭΦ 

͙́͊ͣ͟ ;͙ͤͦͣΣ ͔ͨͪͦ͋ͣ͊͡ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯ ͘ ͍͙͍;͔ͤͤΎ 

͍͙΅ͦ͝ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͊͘ ͔ͣͦ͒͡͡Ό ͣ͘͜΄͎͊ͤͦͦ ͍ͤ͊;͊ͤͤΎ ͤ͊ ͍ͦͫͤͦ͜ ͨͦΊ͒ͤ͊ͤͤΎ 

͙ͭͪ͊͒ͼ͚͙ͤ͜ͻ ͔͙ͣͭͦ͒͟ ͍ͤ͊;͊ͤͤΎ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ ˱˴́Σ Ύ͊͟ ͒͊͊͡ ͋ 
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͙͍ͣͦ͗ͫͭ͜͡Έ ͍͙͊͒͊͟͡;͊ͣ ͍͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͔ͭͻͤ͜;͎ͤͦͦ ͨͪͦͺ͜͡Ό 

͚͒ͫͤ͘͜Ό͍͙͊ͭ ͍ͤ͊ͯͦͦ͟-͍ͦ͋͐ͪͯͤͭͦ͊ͤͯ ͔ͣͦ͒ͪͤ͊͘͜ͼ͜Ό ͍ͤ͊;͊ͤͤΎΣ ͔ͤ͒ͦͫͭ͊ͭͤΈͦ 

͔ͪͦͪͦ͋ͤ͊͘͡ ͜ Ί ͊ͭͯ͊͟͡ΈͤͦΌΦ 

˸͔ͭ͊ ͫͭ͊ͭͭ͜ ς ͎ͪͦ͘͡Ύ͙ͤͯͭ ͔͙ͣͭͦ͒;ͤ͜ ͔͙͊ͫͨͭ͟ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͔ͣͦ͒͜͡ 

ͣ͘͜΄͎͊ͤͦͦ ͍ͤ͊;͊ͤͤΎ ͙ͨͪ ͍͙͍;͔ͤͤ͜ ͍͙΅ͦ͝ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͍ ͊͊͒͊͘͟͡ͻ ͍͙΅ͦ͝ 

͔ͭͻͤ͜;ͤͦ͝ ͍͙ͦͫͭ͜Φ 

˸͔͙ͭͦ͒ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ ˨͡Ύ ͍ͪͦ͘ΩΎ͊ͤͤ͘Ύ ͦͤ͊͘;͔ͤͦ͝ ͔͙ͨͪͦ͋ͣ͡ ͤ͊ ͙ͪͤ͘͜ͻ 

͔ͭ͊ͨ͊ͻ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͍͔ͨͦͫͭ͊ͤͦ͡͝ ͔͙ͣͭ ͍͙͙ͦͪͫͭ͊ͤͦ͟ ͭ͊͟͜ ͔͙ͣͭͦ͒ 

͔͒ͦͫ͒͗ͤͤ͜͡ΎΥ ͔͔͙ͭͦͪͭ;ͤ͜ ό͙͔͙͚ͫͫͭͣͤ ͭ͊ ͍ͨͦͪͤ͜Ύ͡Έ͙͚ͤ ͊ͤ͊͘͜͡ ͙ͨͫͻ͎ͦͦͦ͡-

͔͎͎ͨ͒͊ͦ͜;ͤͦ͝Σ ͍ͤ͊;͊͡Έͤͦ-͔͙ͣͭͦ͒;ͤͦ͝ ͔͙ͭͪ͊ͭͯͪ͜͡Σ ͔ͣͦ͒͡Ό͍͊ͤͤΎ ͔͎͎ͨ͒͊ͦ͜;͙ͤͻ 

ͨͪͦͼ͔͍ͫ͜ύΤ ͔͙ͣͨͪ͜;ͤ͜ ό͔͔͔ͫͨͦͫͭͪ͗ͤͤΎ ͊͘ ͨͪͦͼ͔ͫͦͣ ͍ͤ͊;͊ͤͤΎ ͔͍ͫͭͯ͒ͤͭ͜Σ ͊ͤ͊͘͜͡ 

͝ͻ ͍ͤ͊;͊͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͔͍͊ͤͭͯ͊ͤͤ͟Ύ ͚ ͔͙͋ͫ͒͜ ͘ ͍͙͊͒͊͟͡;͙͊ͣ ͜ ͔͙ͫͭͯ͒ͤͭ͊ͣΣ 

͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͜Ύ ͭ͊ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎ ͔͔͍͎ͨͪ͒ͦͦͦ ͍͒ͦͫ͒ͯ͜ ͍͙͊͒͊͟͡;͍͜ύΦ 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˸͔͙͊ͭͣ͊ͭ͊͟ ͜ ͍͙΅͊ ͔͙ͣ͊ͭͣ͊ͭ;ͤ͊ ͍ͦͫͭ͊͜ ͍ 

ͫͯ;͙͊ͫͤͻ ͍ͯͣͦ͊ͻ ͍͎͒ͪ͊͜͜ΌͭΈ ͙͍ͦͫͦ͋ͯ͡ ͪͦ͡Έ ͯ ͎͍ͨ͒ͦͭͦ͜ͼ͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͺ͊ͻ͍͜ͼ͍͜ ͯ 

͎͊ͯ͘͜͡ ͔͙͙ͣ͊ͭͣ͊ͭ͟Σ ͤ͜ͺ͙͙ͦͪͣ͊ͭ͟Σ ͦͣͨ͟ΩΌ͔͙ͭͪͤͻ ͭ͊ ͤ͜ͺͦͪͣ͊ͼ͚͙ͤ͜ͻ ͔ͭͻ͎͚ͤͦͦ͜͡Σ 

͔ͭͻ͙ͤ͜͟Σ ͍͙͙ͪͦ͋ͤͼ͍ͭ͊Σ ͔͙ͦͤͦͣ͟͜͟Σ ͍ͯͨͪ͊ͤͤ͜͡Ύ Ύ͟ ͯ ͨ͊ͤ͜͡ ͺ͍ͦͪͣͯ͊ͤͤΎ ͔͍͎ͨͤͦͦ 

͍ͪͤ͜Ύ ͔͙ͣ͊ͭͣ͊ͭ;ͤͦ͝ ͯ͟͡Έ͙ͭͯͪΣ ͔͔ͤͭͭͯ͊͜͟͡͡Έ͎ͤͦͦ ͍͙ͪͦͭͯ͘͟Σ ͭ͊͟ ͜ ͍ ͨ͊ͤ͜͡ 

ͺ͍ͦͪͣͯ͊ͤͤΎ ͍͎ͤ͊ͯͦͦͦ͟ ͍͎ͫͭͦ͜͡Ύ͒ͯΣ ͪͦͯͣͤͤ͘͜Ύ ͫͯͭͤͦͫͭ͜ ͙ͨͪ͊ͭ͟;ͤͦ͝ 

ͫͨͪΎ͍ͣͦ͊ͤͦͫͭ͜ ͔͙ͣ͊ͭͣ͊ͭ;͙ͤͻ ͙͒ͫͼ͙ͨͤ͜͡Σ ͍ͦͦͦ͒ͤͤ͜͡Ύ ͔͙ͣͭͦ͒͊ͣ 

͔͙ͣ͊ͭͣ͊ͭ;͎ͤͦͦ ͔ͣͦ͒͡Ό͍͊ͤͤΎΦ ˽͙ͪ ͼΈͦͣͯ ͍͔ͪͤ͜Έ ͼ͜Ί͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͙͔ͨͦͤͤ 

͙ͤ͊͒͊ͭ ͙͍ͣͦ͗ͫͭ͜͡Έ ͔ͫͭͯ͒ͤͭ͊ͣ ͯ ͚ͣ͊͋ͯͭͤΈͦͣͯ ͍ͫͭͦͪΌ͍͙͊ͭ ͜ ͍͍͍͙ͨͪͦ͊͒͗ͯ͊ͭ 

͍ͤͦ͜ ͔ͭͻ͎ͤͦͦ͜͡͝Σ ͔͔͙ͭͦͪͭ;ͤ͊ ͋͊͊͘ Ύ͙͟ͻ ͔ͣͦ͗ ͙͋ͯͭ ΅͔ ͔ͤ ͔ͪͦͪͦ͋ͤͦ͘͡Ό ͨ͒͜ ;͊ͫ 

͍ͤ͊;͊ͤͤΎΦ ˤ͙͍;͔ͤͤΎ ͯͪͫͯ͟ ͍͙΅ͦ͝ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͤ͊͒͊Ί ͔ͫͭͯ͒ͤͭ͊ͣ ͍͊͊͒͘͟͜͡ ͍͙΅ͦ͝ 

͍͙ͦͫͭ͜ ͔ͭͻͤ͜;͎ͤͦͦ ͨͪͦͺ͜͡Ό ͙͍ͣͦ͗ͫͭ͜͡Έ ͍͙ͪͦͭͯ͘͟ ͔͔͎ͤ͗ͤͪͤͦͦ͜ ͙͔ͣͫͤͤ͡ΎΣ ΅ͦ 

͔͔͊͋ͨ͘͘;ͯΊ ͝ͻ ͺ͊ͻ͍͔ͦ ͪͦͫͭ͊ͤͤ͘Ύ Ύ͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͔ͭͻͤ͜;͙ͤͻ ͺ͊ͻ͍͜ͼ͍͜Φ ˾͊ͦͣ͘ ͘͜ ͙ͭͣΣ 

ͯ ͔͙ͣ͊ͭͣ͊ͭ;͚ͤ͜ ͍ͦͫͭ͜͜ ͫΈ͎ͦͦ͒ͤ͜ ͙ͤ͊ͦͨ͟;͙ͦͫ͡Ύ ͎͋͊͊ͭͦ ͔͎͙͍͙ͤ͊ͭͤͻ ͔͔ͭͤ͒ͤͼ͚͜Σ 

͔͔ͫͪ͒ Ύ͙͟ͻ ͣͦ͗ͤ͊ ͍͙ͤ͊͊ͭ͘ ͔ͪ͘͜͟ ͙͔ͤ͗ͤͤ͘Ύ ͍ͪͤ͜Ύ ͔͙ͣ͊ͭͣ͊ͭ;ͤͦ͝ ͯ͟͡Έ͙ͭͯͪ 

ͫͯ;͊ͫͤͦ͝ ͣͦͦ͒͜͡Σ ͝ͻ ͍ͨͤ͊͊͘͜͡Έͤͦ͝ ͙͍͊ͭͤͦͫͭ͟͜ ͚ ͚ͫ͊ͣͦͫͭͤͦͫͭ͜͜Φ ͔̇ ͔͎͙͍ͤ͊ͭͤͦ 

͍͙͍͒͋͊͜ΊͭΈͫΎ ͤ͊ Ύͦͫͭ͟͜ ͤ͊ͤ͘Έ ͜ ͍ͣͤ͜Έ ͔͍ͫͭͯ͒ͤͭ͜ ͍͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Σ ͝ͻ 

͔͔ͤͭͭͯ͊͜͟͡͡Έͤͦͣͯ ͍͙͍ͪͦͭͦ͘͟͜Σ ͍ͪͤ͜͜ ͺ͊ͻ͍ͦͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟Φ 

̂ͫͨ͜΄ͤͫͭ͜Έ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯ ͤ͊͘;ͤͦΌ ͣͪͦ͜Ό ͍͙ͤ͊͘;͊ΊͭΈͫΎ 

͔͎͎ͨ͒͊ͦ͜;ͤͦ ͒ͦͼ͜͡Έ͙ͤͣ ͍ͨ͊ͤͯ͊ͤͤ͡ΎͣΣ ͍͊͒͊ͤͤ͘Ύ Ύ͎ͦͦ͟ ͨͦ͡Ύ͎͊Ί ͍ ͔͔͊͋ͨ͘͘;͔ͤͤ͜ 

͍ͤ͊ͯͦͦ͟ ͍͎ͦ͋͐ͪͯͤͭͦ͊ͤͦͦ ͨ͒͜ͻͦ͒ͯ ͒ͦ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͨͪͦͼ͔ͫͯΣ ͙͔͙ͫͫͭͣ͊ͭ;ͤͦ͝ 

͙ͪͦ͋ͦͭ ͘ ͯͫͣ͊͜ ͔͙ͫͭͯ͒ͤͭ͊ͣΣ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͎ͤͦͦ ͨ͒͜ͻͦ͒ͯ ͒ͦ ͎ͦ͗ͤͦͦ͟ ͘ ͙ͤͻΦ  

̇͜͡Ύͣ ͤ͊΄͎ͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍͍͒ͨͦ͒͊͜͜Ί ͔ͣͦ͒͡Έ ͍ͤ͊;͊ͤͤΎΣ Ύ͊͟ 

͍͒ͦ͋ͪ͊͗͊͜Ί ͎͊͊͘͡Έ͙͚ͤ ͊͒ͯͣ͘ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͙͔͙ͫͫͭͣΣ ΅ͦ ͔ͣͦ͒͡ΌΊͭΈͫΎΣ ͍ͦͫͤͦͤ͜ 

͙ͨͪͤͼ͙͙ͨ ͝͝ ͍͙ͨͦ͋ͯ͒ͦ ͚ ͺͯͤ͟ͼ͍ͦͤͯ͊ͤͤ͜ΎΦ ˨͡Ύ ͔͍ͨͪͦͭͯ͊ͤͤ͟Ύ ͔ͣͦ͒͜͡ ͍ͤ͊;͊ͤͤΎ 
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͍͙΅ͦ͝ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͊ͫͭͦͫͯ͘Ίͣͦ ͙͔͙͚ͫͫͭͣͤ ͨ͒͜ͻ͒͜Φ ̂ ͤ͊΄ͦͣͯ ͔͒ͦͫ͒͗ͤͤ͜͜͡ ͨ͒͜ 

͙͔ͫͫͭͣͦΌ ͍ͤ͊;͊ͤͤΎ ͣ͊Ίͣͦ ͤ͊ ͍ͯ͊͘͜ ͔ͫ͊͒ͤ͟͡ ͙͒ͤ͊ͣ͜;͔ͤ ͍͔ͯͭͦͪͤͤΎΣ ͔͔͔͙ͣͤͭ͡ 

Ύ͎ͦͦ͟ ͯ ͍ͫͦ͝ͻ ͍͊͘Ί͍ͣͦ͘ΩΎ͊͘͟ͻ ͭ͊ ͍͊͘Ί͍͔ͣͦͯͣͦͤͦͫͭ͘͜͡ ͔͔͊͋ͨ͘͘;ͯΌͭΈ ͔ͺ͔͙͍ͭͤͯ͟ 

͔͙ͣ͊ͭͣ͊ͭ;ͤͯ ͎͍ͨ͒ͦͭͦͯ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͺ͊ͻ͍͜ͼ͍͜ ͒ͦ ͍͙͍;͔ͤͤΎ ͔ͫͨͼ͙͒ͫͼ͙ͨͤ͜͡Φ 

˿ͻ͔͙ͣ͊ͭ;ͤͦ ͙͔ͫͫͭͣͯ ͍ͤ͊;͊ͤͤΎ ͍͙΅ͦ͝ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͔ͦ͋ͪ͊͗ͤͦ͘ ͤ͊ ͙ͪͫΦ мΦ 

˻ͤ͊͘;͔ͤ͊ ͙͔ͫͫͭͣ͊ S ͫ͊͒͊͟͡ΊͭΈͫΎ ͘ ͭͪΈͦͻ ͔͍ͦͣͨͦͤͤͭ͟͜Σ ͔͒ P  ς ͼ͜͜͡ 

͍ͤ͊;͊ͤͤΎΣ A ς ͙ͣͤͦ͗ͤ͊ ͔͔͔͍ͣͤͭ͜͡Σ R ς ͙ͣͤͦ͗ͤ͊ ͍͒ͤͦ͜΄͔ͤΈ ͙͔͙ͫͫͭͣ S. 

˩͔͔͙ͣͤͭ͡ ͙ͣͤͦ͗ͤ , ,A R P ͍͊͘Ίͣͦ͒͜ΌͭΈ ͣ͗͜ ͫͦ͋ͦΌΣ ͭͦͣͯ ͨ͒͜ ͙͔ͫͫͭͣͦΌ 

͍ͤ͊;͊ͤͤΎ ͍͙΅ͦ͝ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͔͋ͯ͒ͣͦ ͙ͪͦͯͣͭ͘͜ ͍ͨͦͪΎ͍͒ͦ͊ͤͯ͟ ͙ͣͤͦ͗ͤͯ 

͔͔͔͍ͣͤͭ͜͡ { }, ,S A R P= Σ ΅ͦ ͔͙ͦͤͪͭͯ͘͟͟ΌͭΈͫΎ ͙ͤ͊ͫͭͯͨͤͣ ;͙ͤͦͣ 

{ }, , , ...i b l
A P T S R M S F³= = Ç Ç Ç, { }, ,...z kP P P= . 

 

 
˾͙ͫΦ м ˿ ͙͔ͫͭͣ͊ ͍ͤ͊;͊ͤͤΎ ͍͙΅ͦ͝ ͔͙͙ͣ͊ͭͣ͊ͭ͟ 

̇͜͜͡ ͍ͤ͊;͊ͤͤΎ ͍͙΅ͦ͝ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͔͔ͨͪ͒͋͊;͊ΌͭΈ ͺ͍ͦͪͣͯ͊ͤͤΎ ͯ 

͔͍ͫͭͯ͒ͤͭ͜ ͔͔͙ͭͦͪͭ;͙ͤͻ ͔͔͙ͨͪ͒ͣͭͤͻ ͤ͊ͤ͘Έ ͘ ͍͙΅ͦ͝ ͔͙͙ͣ͊ͭͣ͊ͭ͟Σ ͍͍͙͒ͨͦ͒ͤ͜͜ͻ 

ͯͣͤ͜Έ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͙ͤ͊͋ͯͭͻ ͤ͊ͤ͘Έ ͯ ͍ͤ͊;͊͡Έ͚ͤ͜ ͒͜Ύ͡Έͤͦͫͭ͜ ͭ͊ ͍͙ͤ͊;ͦ͟ 

͚͎ͫ͊ͣͦͫͭͤͦͦ͜ ͦͨͪ͊ͼΌ͍͊ͤͤΎ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡ ͚ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͚͎ͦͦ ͤ͊ 

͙ͨͪ͊ͭ͟ͼ͜Φ ˨ͦ ͼ͔͚͜͡ ͍ͤ͊;͊ͤͤΎ ͭ͊ͦ͗͟ ͔͙ͤ͊͗ͭ͡Έ ͺ͍ͦͪͣͯ͊ͤͤΎ ͔͔͔͚ͦͣͨͭͤͭͤͦͫͭ͟ 

ό͟͡Ό;͍͙ͦͻΣ ͨͪͦͺ͔͚͙ͫͤ͜ͻΣ ͔͙ͣ͊ͭͣ͊ͭ;͙ͤͻύ ͔͍ͫͭͯ͒ͤͭ͜Σ ͤ͊͋ͯͭͭΎ Ύ͙͟ͻ ͍ͫ͒͜;͙ͭΈ ͨͪͦ 

͎͍ͦͭͦͤͫͭ͜Έ ͚ͣ͊͋ͯͭͤ͜ͻ ͺ͊ͻ͍͜ͼ͍͜ ͒ͦ ͍ͨͦͫΎ͔͎͒ͤͤͦͦ͟ ͙͗ͭͭΎΣ ͒ͦ ͚͍͙͍ͤ͊͊͗͜͡΄͙ͻ 

͍͙͍͒͜ ͍͙͙ͪͦ͋ͤ;ͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͒ͦ ͍ͦͦͦ͒ͤͤ͜͡Ύ ͨͪͦͺ͔͚ͫͤͦ͜Ό ͍ͦͫͭͦ͜ΌΦ 
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˩͔͔͙ͣͤͭ͡ ͍ͤ͊;͊ͤͤΎ ͍͙΅ͦ͝ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͍͙ͤ͊͘;͊ΌͭΈͫΎ ͤ͊Ύ͍ͤͫͭ͜Ό 

͎͍͙ͦͦͤ͡ͻ ͯ;͙͍͊ͫͤ͟͜ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯΣ ͊ ͔ͫ͊ͣΥ ͔ͫͭͯ͒ͤͭ͊Σ ͍͙͊͒͊͟͡;͊ ͜ 

͔͔ͨͪ͒ͣͭ͊Σ ͭͦ͋ͭͦ ͙͒ͫͼ͙͙ͨͤ͜͡ ζˤ͙΅͊ ͔͙ͣ͊ͭͣ͊ͭ͊͟ηΦ 

ˤ͒ͤͦ͜΄͔ͤͤΎ ͍ͤ͊;͊ͤͤΎ ͍͙΅ͦ͝ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͫ͊͒͊͟͡ΌͭΈͫΎ ͘ ͔͍ͣͭͦ͒͜Σ 

͍͊ͫͦ͋͘͜ ͜ ͺͦͪͣ ͍ͤ͊;͊ͤͤΎΦ 

˽͍͙͒͜΅͔ͤͤΎ ͍ͪͤ͜Ύ ͔͙ͣ͊ͭͣ͊ͭ;ͤͦ͝ ͍͙ͦͫͭ͜ ͺ͊ͻ͍͜ͼ͍͜ ͍͋͊;͊ΊͭΈͫΎ ͍ 

͍͔ͯͨͪͦ͊͒͗ͤͤ͜ ͍͙ͤͦͻ ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-ͦͣͯͤ͊͟͜͟ͼ͚͙ͤ͜ͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ό˱˴́ύ ͯ 

ͨͪͦͼ͔ͫ ͍ͤ͊;͊ͤͤΎ ͔͙͙ͣ͊ͭͣ͊ͭ͟Φ ˤ͙͙ͦͪͫͭ͊ͤͤ͟Ύ ˱˴́ ͫͯͭͭΊ͍ͦ ͔͎ͨͦ͡΄ͯΊ 

͍͙ͦͤ͊ͤͤ͟Ύ ͍͊͒͊ͤ͘ΈΣ ͍͔ͫͭͦͪͤͤΎ ͔͒ͣͦͤͫͭͪ͊ͼ͚͜ ͜ ͤ͊͘;ͤͦ ͙ͨͪ΄͍͙͒΄ͯΊ 

͍ͪͦ͘ΩΎ͊ͤͤ͘Ύ ͙͒ͦͫ͒ͤ͜͡ͻ ͜ ͔͔͙ͤ͗ͤͪͤ͜ͻ ͊͒͊͘;Φ 

˻Φ ˿͍͍ͨ͊ͦͫ͜͟Έ͙͚͟ ό˿͍͍ͨ͊ͦͫ͜͟Έ͙͚͟Σ нллоύ ͍͔ͫͭͪ͒͗ͯΊΣ ΅ͦ 

͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͫͯ;͙͊ͫͤͻ ͤ͜ͺͦͪͣ͊ͼ͚͙ͤ͜ͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͍ ͍ͦͫͭ͜͜ ͙ͫͨͪΎΊΥ 

͙ͪͦͪͭͭ͘͟ΌΣ ͔͔͔͋ͪ͗ͤͤ͘Ό ͚ ͍͙ͪͦͭͯ͘͟ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͻ ͔͚͒͋ͤͦͫͭ͘͜ ͙ͭͻΣ ͻͭͦ 

͍ͤ͊;͊ΊͭΈͫΎΣ ͙͎ͨͪͭ͊ͣ͊ͤͤͦͦ ͚ͦ͗ͤ͟͜ ͡Ό͙͒ͤ͜ ͯͤ͊͜͟͡Έ͎ͤͦͦ ͨͦΊ͒ͤ͊ͤͤΎ 

͙͙ͦͫͦ͋ͫͭͫͤ͜ͻ Ύ͔͚ͦͫͭ͟Τ ͺ͍ͦͪͣͯ͊ͤͤΌ ͍ͨͤ͊͊͘͜͡Έ͙ͤͻ ͔͔͍ͤͭͪͫ͜͜Σ ͎͔ͨͪ͊ͤͤͤΎ ͒ͦ 

͍͔ͫ͊ͣͦ͒ͦͫͦͤ͊ͤͤ͟͡Ύ ͭ͊ ͔ͫ͊ͣͦͪ͊͊͘͜͡ͼ͜͝ ΄ͦ͟͡Ύ͍ͪ͜Τ ͔͔͊͋ͨ͘͘;͔ͤͤΌ 

͔ͦͣͨͫͤͦͫͭ͟͟͜͡ ͍͙͍;͔ͤͤΎ Ύ͍͙΅ ͚͒ͫͤͦͫͭ͜͜Σ ͔͙͍ͤͪͦͪͤͦͫͭ͘͜  ͍͊͘Ί͍ͣͦ͘ΩΎͯ͘͟ 

ͣ͗͜ ͙͍͍ͨͪͪͦ͒ͦͤ͊ͫͭͦͣ͘Σ ͔ͭͻͤͦ͜͟ΌΣ ͎͙͙ͯͣ͊ͤͭ͊ͪͤͣ͜ ͙ͤ͊ͯ͊ͣ͟ ͚ ͙͔ͣͫͭͼ͍ͭͦͣΤ 

͚ͨͦͫͭͤͦͣͯ͜ ͙͒ͤ͊ͣ͜;ͤͦͣͯ ͍͔ͦͤͦͤͤ͡Ό ͣͫͭͯ͘͜Σ ͍͊ͫͦ͋͘͜Σ ͺͦͪͣ ͜ ͔͍ͣͭͦ͒͜ 

ͨͪͦͼ͔͍ͫ͜ ͍ͤ͊;͊ͤͤΎ ͭ͊ ͍͙ͻ͍ͦ͊ͤͤΎΦ 

˹͊ ͒ͯͣͯ͟ ˢΦ ͍̒ͦ͟͡Ί͍͊ ό͍̒ͦ͟͡Ί͍Σ нллмΣ ͫΦ нсύΣ ζ˭͍͔͊ͨͪͦ͊͒͗ͤͤΎ ˱˴́ ͍ 

͍ͦͫͭͯ͜ ͙ͫͭͦͭͤͣ͜ ;͙ͤͦͣ ͙ͨͪͫͦͪ͟ΌΊ ͔͔ͨͪ͒͊;ͯ ͤ͊ͤ͘Έ ͭ͊ ͙ͤ͊ͦͨ͟;͔͎ͤͦͦ ͍͒ͦͫ͒ͯ͜ 

͔ͤ ͭ͜͡Έ͙͟ ͍͒͜ ͨͦͦͤͤ͟͜͡Ύ ͒ͦ ͨͦͦͤͤ͟͜͡ΎΣ ͊ ͚ ͍͒͜ ͦ͒ͤ͜Ί͝ ͡Ό͙͙͒ͤ ͒ͦ ͤ͜΄ͦ͝Φ 

˿ͯ;͊ͫͤ͜ ˱˴́ ͍͙ͨ͒͜΅ͯΌͭΈ Ύͫͭ͟͜Έ ͍ͤ͊;͊ͤͤΎ ͭ͊ ͍͙ͦͫͭ͜Σ ͍͒ͦͦ͘͡ΎΌͭΈ ͡Ό͙͒ͤ͜ 

ͯͫͨ͜΄ͤ͜΄͔ ͭ͊ ΄͍͙͒΄͔ ͍͙͊͒͊ͨͭͯ͊ͭͫΎ ͒ͦ ͍͙ͤ͊ͦ͟͡΄ͤΈ͎ͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ ͚ 

ͫͦͼ͊͜͡Έ͙ͤͻ ͣͤ͘͜Φ ͔̇ ͤ͊͒͊Ί ͙͍ͣͦ͗ͫͭ͜͡Έ ͚ͦ͗ͤ͟͜ ͡Ό͙͒ͤ͜ ͙͍͙ͦͭͪͣͯ͊ͭ ͔ͤͦ͋ͻ͒ͤ͜͜ 

ͤ͊ͤͤ͘ΎΣ Ύ͟ ͫΈ͎ͦͦ͒ͤ͜Σ ͭ͊͟ ͜ ͍ ͚ͣ͊͋ͯͭͤΈͦͣͯ ͨͦͫͭͤ͒ͯͫͭͪ͊͜͜͡Έͤͦͣͯ ͫͯͫͨ͜͡Έ͍ͫͭ͜ηΦ 

ˤ͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍ ͍ͦͫͭͤ͜Έͦͣͯ ͨͪͦͼ͔ͫ͜ ͍͙΅ͦ͝ ΄͙ͦ͟͡ ͍ͤͦͭͤ͜͜ͻ 

ͤ͜ͺͦͪͣ͊ͼ͚ͤͦ͜-ͦͣͯͤ͊͟͜͟ͼ͚͙ͤ͜ͻ ͔ͭͻ͎͚ͤͦͦ͜͡Σ ͣͦ͋͜͡Έ͙ͤͻ ͔͍͍ͫͪͫ͜͜ ͭ͊ ͍͔͍ͫͫͭͤ͜Έͦ͝ 

͔͔ͣͪ͗͜ ˱͔͔ͤͭͪͤͭ ͫͭ͊ͦ͡ ͔ͤͦ͋ͻ͒ͤͦ͜Ό ͍ͯͣͦͦΌ ͎͍͙ͨ͒ͦͭͦ͜͟ ͔͔͎ͦͣͨͭͤͭͤͦͦ͟ 

ͺ͊ͻ͍͜ͼΎ ͍ ͍ͯͣͦ͊ͻ ͤ͜ͺ͙ͦͪͣ͊ͭ͊͘ͼ͜͝ ͫͯͫͨ͜͡Έ͍ͫͭ͊Φ ́ͦͣͯ ͙͙ͫͭͪͣͣ͜͟ ͔͙ͭͣͨ͊ͣ 

͍͙͍ͪͦ͊͘ΌͭΈͫΎ ͭ͊͟͜ ͍ͤͦ͜ ͺ͙ͦͪͣ ͍ͤ͊;͊ͤͤΎΣ Ύ͟ ͙͒ͫͭ͊ͤͼ͚͔ͤ͜Σ ͔͔͔ͭͪͦͤͤ͟͡Σ 

ͣͦ͋͜͡Έ͔ͤΣ ͍͔ͦͣ͋ͤͦ͊ͤ͟͜Σ ͣ͘͜΄͔͊ͤ ͭ͊ ͤ͜΄͜ ͍͙͙͒ ͍ͤ͊;͊ͤͤΎ ό˨ͦ͋ͪͦ΄ͭ͊ͤύΦ 

͍͔̂ͨͪͦ͊͒͗ͤͤΎ ͍ ͍͚ͦͫͭͤ͜͜ ͨͪͦͼ͔ͫ ͍ͤ͊;͊ͤͤΎ ͍͙΅ͦ͝ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͔ͣͦ͒͜͡ 

ͣ͘͜΄͎͊ͤͦͦ ͍ͤ͊;͊ͤͤΎ ͙͍͔͔ͨͪ͒ ͒ͦ Ύ͙ͫͤ͟͜ͻ ͣͤ͘͜ ͯ ͙͔͙ͫͫͭͣ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Φ 

˾ͤͦͣ͊ͤͭͭ͘͜͜Ύ ͔͍ͪͫͯͪͫ͜ ͔͔ͭͪͦͤͤͦ͟͡͝ ͍ͫ͊͒ͦͦ͟͡͝ ͣ͘͜΄͎͊ͤͦͦ ͍ͤ͊;͊ͤͤΎ ͍͙͍͒ͪ͊͜͟Ί 

͍ͤͦ͜ ͙͍ͣͦ͗ͦͫͭ͜͡ ͔͔ͨͪͤͭ͊͘ͼ͜͝ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡ ͍ ͚͒ͦͫͭͯͨͤ͜ ͭ͊ ͼ͍͚͊͜͟͜ 

ͺͦͪͣ͜Φ ̒͟ ͊ͤ͊͘͘;͊Ί όAttewellΣ нллрύΣ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ˱˴́ ͯ ͔ͣͦ͒͜͡ ͣ͘͜΄͎͊ͤͦͦ 
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͍ͤ͊;͊ͤͤΎ ͤ͊͒͊Ί ͔ͫͭͯ͒ͤͭ͊ͣ ͙͍ͣͦ͗ͦͫͭ͜͡ ͨͦͨ͜͡΄͍͙ͯ͊ͭ ͍ͫͦ͝ ͨͪͦͺ͔͚ͫͤ͜͜ ͍͙ͤ͊;͙͟Σ 

͍͙ͨ͒͜΅͍͙ͯ͊ͭ ͫ͊ͣͦͦͼͤͯ͜͟ ͜ ΄͍͙͒΄͔ ͙͍͍͙ͨͪͫͭͦͫͦͯ͊ͭͫΈ ͯ ͙͗ͭͭ͜Φ 

˨͔ͦͫ͒͗ͤͤ͜͡Ύ ͔͙ͨͪͦ͋ͣ͡ ͍͙͒ͦͦͦ͘͡͡ ͍͙ͦͤͫͭ͊ͭͯ͊ͭ͟Σ ΅ͦ ͙͔͙ͫͫͭͣ͊ͭ;͔ͤ 

͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ˱˴́ ͙͍͊ͭͯ͘͟͜Ί ͍ͤ͊;͊͡Έͤͦ-͍ͨͤ͊͊͘͜͡Έͤͯ ͒͜Ύ͡Έͤͫͭ͜Έ ͔͍ͫͭͯ͒ͤͭ͜Φ ˭ 

ͼ͜ΊΌ ͔ͣͭͦΌ ͒͡Ύ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯ ͔ͪͦͪͦ͋ͤͦ͘͡ ͔ͣͦ͒͡Έ 

͍ͤ͊;͊ͤͤΎ ͍͙΅ͦ͝ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͤ͊ ͊ͫ͊͒͊͘ͻ ͣ͘͜΄͎͊ͤͦͦ ͍ͤ͊;͊ͤͤΎΦ 

˸͔ͦ͒͡Έ ͣ͘͜΄͎͊ͤͦͦ ͍ͤ͊;͊ͤͤΎ ͍͙΅ͦ͝ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ό͙ͪͫΦ нύ ͍͊ͫͤͦ͊ͤ͊͘ ͤ͊ 

ͨͦΊ͒ͤ͊ͤͤ͜ ͙ͭͪ͊͒ͼ͚͙ͤ͜ͻ ͔͙ͣͭͦ͒͟ ͍ͤ͊;͊ͤͤΎ ͘ ͍ͤͤͦ͊͜ͼ͚͙͙ͤͣ͜ ͍ ͝ͻ ͎ͦͪ͊ͤ͜;͚ͤ͜ 

͔͎ͤͭͪ͊͜ͼ͜͝ ͘ ͔ͣͭͦΌ ͍͙ͨ͒͜΅͔ͤͤΎ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͍ͤ͊;͊͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͔͍ͫͭͯ͒ͤͭ͜ 

͙ͨͪ ͍͙͍;͔ͤͤ͜ ͍͙΅ͦ͝ ͔͙͙ͣ͊ͭͣ͊ͭ͟Φ 

˻ͤ͊͘;͔ͤ͊ ͔ͣͦ͒͡Έ ͙ͣͫͭͭ͜Έ ͍ͦͫͤͦͤ͜ ͔͙ͦͣͨͦͤͤͭ͟Υ ͙ͭͪ͊͒ͼ͚͙͚ͤ͜ ͜ 

͍ͤͤͦ͊͜ͼ͚͙͚ͤ͜Φ ˥͍ͦͦͤ͜͡ ͼ͜͜͡ ͜ ͍͊͒͊ͤͤ͘Ύ ͎ͦ͗ͤͦͦ͟ ͘ ͍͙ͤ͊͊ͤ͘ͻ ͔͍ͦͣͨͦͤͤͭ͟͜ 

ͭͪ͊ͤͫͺͦͪͣͯΌͭΈͫΎ ͯ Ί͙͒ͤͯ ͼ͜͡Έ ͜ Ί͙͒ͤ͜ ͊͒͊͘;͜ ͣ͘͜΄͎͊ͤͦͦ ͍ͤ͊;͊ͤͤΎΦ 

˭͍͙͚ͣͫͭͦ͜ ͔͊ͫͨͭ͟ ͔ͣͦ͒͜͡ ͙ͣͫͭͭ͜Έ ͯͪͫ͟ ͔͟͡ͼ͚͜Σ Ύ͙͚͟ ͔͍͔͙͚ͨͪ͒ͫͭ͊ͤ͡ 

͚ͫ͊͒͡-͔͟͡ͼ͜Ύ͙ͣΣ ͔͙ͫͣ͊ͤͭ;͙ͤͣ ͜ ͙ͦͨͦͪͤͣ ͔͙ͦͤͫͨͭ͊ͣ͟͟Τ ͙ͨͪ͊͒ͤ͟͜͡ ͊͒͊͘;͜ 

͒͡Ύ ͔ͪ͊͊͘͜͡ͼ͜͝ ͔͔͙ͣ͗ͨͪ͒ͣͭͤ͜ͻ ͍͘ΩΎ͍͘͟͜Τ ͨͪͦͺ͔͚ͫͤͦ͜-ͫͨͪΎ͍ͣͦ͊ͤ͜ ͍͊͒͊ͤͤ͘ΎΣ 

΅ͦ ͙ͫͨͪΎΌͭΈ ͍͙͍ͪͦͭͦ͘͟͜ ͔ͫͭͯ͒ͤͭ͊ Ύ͟ ͺ͊ͻ͍͜ͼΎΤ ͔ͦͣͨͫ͟͟͡ ͍͊͒͊ͤ͘Έ ͒͡Ύ ˿˾˿Φ 

˻͎ͪ͊ͤ͊͘͜ͼ͚ͤͦ͜-͔ͭͻ͎ͤͦͦ͜͡;͙͚ͤ ͔͊ͫͨͭ͟ ͔ͣͦ͒͜͡ ͙ͣͫͭͭ͜Έ ͙͒ͫͭ͊ͤͼ͚͙͚ͤ͜ 

ͯͪͫ͟Σ ͔͔ͨͪͤͭ͊͘ͼ͜͝Σ ͚ͫ͊͒͡-͔͟͡ͼ͜͝Σ ͔͙ͭͫͭΣ ͺ͙ͦͪͯͣ ͜ ;͙͊ͭΦ 

˱͙͍ͤ͒͒ͯ͊͜͡Έ͙͚ͤ ͦͤͭͪͦ͟͡Έ ͊͘ ͍ͤ͊;͊ͤͤΎͣ ͚͒ͫͤ͘͜ΌΊͭΈͫΎ ͜ ͍͙͊͒͊͟͡;͔ͣΣ 

Ύ͙͚͟ ͔͎ͫͨͦͫͭͪ͊͜Ί ͊͘ ͍ͤ͊;͊͡Έ͙ͤͣ ͨͪͦͼ͔ͫͦͣΣ ;͊ͫͦͣ ͍͙ͦͤ͊ͤͤ͟Ύ ͍͊͒͊ͤ͘ΈΣ 

͙ͪͭͣͦͣ ͙ͪͦ͋ͦͭ ͎ͦ͗ͤͦͦ͟ ͔ͫͭͯ͒ͤͭ͊Σ ͜ ͔͙ͫͭͯ͒ͤͭ͊ͣΣ Ύ͟͜ ͦͤͭͪͦ͟͡ΌΌͭΈ ͙ͦ͒ͤ 

͎ͦ͒ͤͦͦ ͜ ͍ͫͦΌ ͯͫͨ͜΄ͤͫͭ͜ΈΦ ́͊͊͟ ͺͦͪͣ͊ ͦͤͭͪͦ͟͡Ό ͍͒ͦͦ͘͡ΎΊ ͍;͊ͫͤͦ ͍͙Ύ͍͙͙ͭ 

͔͙ͤ͒ͦ͜͟͡ ͚ ͙ͤ͊͒͊ͭ ͍ͫͦΊ;͊ͫͤͯ ͎͒ͦͨͦͣͦͯ ͔ͫͭͯ͒ͤͭͯΦ 

˻;͍͙͚ͯ͊ͤ͜͟ ͔ͪͯ͘͡Έͭ͊ͭ ͍ͤ͊;͊ͤͤΎ ͨͦ͡Ύ͎͊Ί ͍ ͫͺ͍ͦͪͣͦ͊ͤͦͫͭ͜ 

͔͎ͦͤͯͪͤͭͦͫͨͪͦͣͦ͗ͤͦͦ͟͟ ͺ͊ͻ͍͜ͼΎΣ ͫͨͪΎ͍͎ͣͦ͊ͤͦͦ ͤ͊ ͍ͫ͊ͣͦͦͫͭͯ͜Σ 

͍͙ͫ͊ͣͦͪͦͭͦ͘͟ ͜ ͫ͊ͣͦͦͤͭͪͦ͟͡ΈΦ 

˿͒͜͡ ͔͙͙ͨ͒ͪͫͭ͜͟͡Σ ΅ͦ ͔ͪͦͪͦ͋ͤ͊͘͡ ͔ͣͦ͒͡Έ ͍ͤ͊;͊ͤͤΎ ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΊͭΈͫΎ 

͙͙ͭ͊ͣ͟ ͙͙ͪͫ͊ͣΥ 

ς ͫ ͎͊ͣͦͦͪ͊ͤ͊͘͜ͼ͜Ύ ͯ ͨͪͦͼ͔ͫ͜ ͍ͤ͊;͊ͤͤΎΤ 

ς ͯ ͍͔ͨͪͦ͊͒͗ͤͤΎ ͚ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͔͎͚ͫͭͪ͊ͭ͜ ͭ͊ ͔͍ͣͭͦ͒͜ ͍ͤ͊;͊ͤͤΎΤ 

ς ͘ ͣͤ͊͜ ͙ͭͪ͊͒ͼ͚ͤͦ͜͝ ͪͦ͜͡ ͍͙͊͒͊͟͡;͊Τ 

ς ͣ ͙͍ͦ͗ͦͫͭ͜͡ ͫ͊ͣͦͦͼͤ͜Ό͍͊ͤͤΎΤ 

ς ͘ ͍ΩΎͦ͘͟ ͘͜ ͔͔ͨͦͨͪ͒ͤͣ͜ ͍͒ͦͫ͒ͦͣ͜Τ 

ς ͦ ͪ͜Ίͤͭ͊ͼ͜Ύ ͤ͊ ͍͙͚͊ͫͤ͡ ͙ͫͭ͡Έ ͍ͤ͊;͊ͤͤΎΦ 
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ʊʨʘʜʠʮ̔ʡʥʠʡ ʢʦʤʧʦʥʝʥʪ ɯʥʥʦʚʘʮ̔ʡʥʠʡ ʢʦʤʧʦʥʝʥʪ
ʎ̔ʣ̔

ʈʦʟʚʠʚʘʣɹʥʘʅʘʚʯʘʣɹʥʘ

ɿʤ̔ ʘhʥʝ ʥʘʚʯʘʥʥ̫ ʚʠɦ ʦʾ ʤʘʪʝʤʘʪʠʢʠ

ɿʘʜʘʯ̔

- ʧ̔ʜʚʠɦ ʝʥʥ̫ ̫ʢʦʩʪ̔ 

ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥɹ;

- ʦʧʘʥʫʚʘʥʥ̫ 

ʧʨʘʢʪʠʯʥʠʭ ʜ̔ʡ;

- ʧ̔ʜʚʠɦ ʝʥʥ̫ 

ʫʩʧ̔h ʥʦʩʪ̔ ʥʘʚʯʘʥʥ̫ 

- ʨʦʟʚʠʪʦʢ ʥʘʚʠʯʦʢ 

ʩʘʤʦʩʪ̔ʡʥʦʾ ʜ̫̔ ʣɹʥʦʩʪ̔;

- ʨʦʟʚʠʪʦʢ ʧ̔ʟʥʘʚʘʣɹʥʦʾ 

ʘʢʪʠʚʥʦʩʪ̔;

- ʨʦʟʚʠʪʦʢ ʪʚʦʨʯʠʭ 

ʟʜ̔ʙʥʦʩʪʝʡ ʩʪʫʜʝʥʪ̔ʚ

ʅʘʚʯʘʥʥ̫ ʧʨʦʪ̫ʛʦʤ ʞʠʪʪ̫

- ʨʦʟhʠʨʠʪʠ ʦʩʚ̔ʪʥ̔ ʤʦʞʣʠʚʦʩʪ̔ 

ʩʪʫʜʝʥʪ̔ʚ;

- ʩʪʠʤʫʣʁʚʘʪʠ ʬʦʨʤʫʚʘʥʥ̫ 

ʩʫʙ' ʢ̒ʪʥʦʾ ʧʦʟʠʮ̔ʾ ʩʪʫʜʝʥʪʘ;

- ʩʧʨʠ̫ʪʠ ʬʦʨʤʫʚʘʥʥʁ  ʩʠʩʪʝʤʠ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʩʪʫʜʝʥʪ̔ʚ ʚ 

ʢʦʥʪʝʢʩʪ̔ ʚʠɦ ʦʾ ʤʘʪʝʤʘʪʠʢʠ;

- ʧʝʨʩʦʥʘʣ̔ʟʫʚʘʪʠ ʦʩʚ̔ʪʥ̔ʡ ʧʨʦʮʝʩ 

ʥʘʚʯʘʥʥ̫ ʚʠɦ ʦʾ ʤʘʪʝʤʘʪʠʢʠ

ɯʥʜʠʚ̔ʜʫʘʣɹʥʠʡ ʢʦʥʪʨʦʣɹ ʟʘ ʥʘʚʯʘʥʥ̫ʤ: ʚʠʢʣʘʜʘʯ ʩʧʦʩʪʝʨ̔ʛʘ̒ ʟʘ ʥʘʚʯʘʣɹʥʠʤ 

ʧʨʦʮʝʩʦʤ, ʯʘʩʦʤ ʚʠʢʦʥʘʥʥ̫ ʟʘʚʜʘʥɹ ʪʘ ʨʠʪʤʦʤ ʨʦʙʦʪʠ ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ, ʩʪʫʜʝʥʪʠ 

ʢʦʥʪʨʦʣʁ ʪʁɹ ʦʜʠʥ ʦʜʥʦʛʦ ʪʘ ʩʚʦʁ ʫʩʧ̔h ʥ̔ʩʪɹ

:  

ʆʯ̔ʢʫʚʘʥʠʡ ʨʝʟʫʣɹʪʘʪ: ʩʬʦʨʤʦʚʘʥʠʡ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʡ ʢʦʤʧʝʪʝʥʪʥʠʡ ʬʘʭ̔ʚʝʮɹ, 

ʦʨ̔̒ʥʪʦʚʘʥʠʡ ʥʘ ʩʘʤʦʦʩʚ̔ʪʫ, ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥ̫ ̔ ʩʘʤʦʢʦʥʪʨʦʣɹ, 

ɿʤ̔ʩʪʦʚʠʡ ʘʩʧʝʢʪ

ʆʨʛʘʥ̔ʟʘʮ̔ʡʥʦ-

ʪʝʭʥʦʣʦʛ̔ʯʥʠʡ ʘʩʧʝʢʪ

 

 
 

 

ɼʠʩʪʘʥʮ̔ʡʥʠʡ ʢʫʨʩ

ɽʣʝʢʪʨʦʥʥʘ

ʧʦh ʪʘ

ʊʝʩʪʠ

ʉʣʘʡʜ-ʣʝʢʮ̔ʾ

ʌʦʨʫʤʠ ̔ ʯʘʪʠ

ï ʢʫʨʩ ʣʝʢʮ̔ʡ (ʩʣʘʡʜ-ʣʝʢʮ̔ʾ);

ï ʩʝʤʘʥʪʠʯʥʠʡ ̔ ʦʧʦʨʥʠʡ ʢʦʥʩʧʝʢʪʠ;

ï ʧʨʠʢʣʘʜʥ̔ ʟʘʜʘʯ̔ (ʜʣ̫ ʨʝʘʣ̔ʟʘʮ̔ʾ 

ʤ̔ʞʧʨʝʜʤʝʪʥʠʭ ʟʚ' ʟ̫ʢ̔ʚ);

ï ʧʨʦʬʝʩ̔ʡʥʦ-ʩʧʨ̫ʤʦʚʘʥ̔ ʟʘʚʜʘʥʥ̫ (ʜʣ̫ ʨʦʟʚʠʪʢʫ 

ʩʪʫʜʝʥʪʘ, ʢ̫ ʬʘʭ̔ʚʮ̫);

ï ʢʦʤʧʣʝʢʩ ʟʘʚʜʘʥɹ ʜʣ̫ ʉʈʉ

- ʩʠʩʪʝʤʘ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʧʦʥ̫ʪɹ ̔ ʬʘʢʪ̔ʚ;

- ʤʝʪʦʜʠ ʨʦʟʚ' ʟ̫ʫʚʘʥʥ̫ 

ʟʘʚʜʘʥɹ (ʟʘ ʪʝʤʘʤʠ);

- ʧʨʠʢʣʘʜʠ ʟʘʩʪʦʩʫʚʘʥʥ̫ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ 

ʥʘ ʧʨʘʢʪʠʮ̔ 

- ʩʠʩʪʝʤʘ ʪʝʦʨʝʪʠʯʥʠʭ 

ʟʥʘʥɹ ̔ ʧʝʨʝʣ̔ʢ ʧʨʘʢʪʠʯʥʠʭ 

ʜ̔ʡ ʟ ʚʠɦ ʦʾ ʤʘʪʝʤʘʪʠʢʠ;

- ʘʣʛʦʨʠʪʤʠ ʨʦʟʚ' ʟ̫ʫʚʘʥʥ̫ 

ʟʘʚʜʘʥɹ (ʟʘ ʪʝʤʘʤʠ);

- ʟʘʚʜʘʥʥ̫ ʜʣ̫ ʨʦʟʚʠʪʢʫ 

ʚʤ̔ʥɹ ʟʘʩʪʦʩʫʚʘʥʥ̫ ʥʘʙʫʪʠʭ 

ʟʥʘʥɹ ʚ ʥʦʚʠʭ ʩʠʪʫʘʮ̫̔ ʭ

ʉʚʦ̒ʯʘʩʥʘ 

ʢʦʨʝʢʮ̫̔

ʉ
ʫ
ʙ
'
ʢ̒
ʪ
 -

 ʦ
ʙ
'
ʢ̒
ʪ
ʥ
ʘ
 

ʚ
ʟʘ̒
ʤ
ʦ
ʜ̫̔

ɺ
ʠ
ʢ
ʣ
ʘ
ʜ
ʘ
ʯ
 ï

 ʩ
ʪ
ʫ
ʜ
ʝʥ
ʪ ʉ

ʪ
ʫ
ʜ
ʝʥ
ʪ
 ï

 ʩʪ
ʫ
ʜ
ʝʥ
ʪ

ʇ̔
ʜ
ʩʠ
ʣ
ʝʥ
ʥ̫
 ʩʫ
ʙ
'
ʢ̒
ʪ
 - 

ʩʫ
ʙ
'
ʢ̒
ʪ
ʥ
ʦʾ
 ʚ
ʟʘ̒
ʤ
ʦ
ʜ̔ʾ
 ʚ
 

ʦ
ʩʚ̔
ʪ
ʥɹ
ʦ
ʤ
ʫ
 ʧ
ʨ
ʦ
ʮ
ʝʩ̔
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˽͍ͦ͋ͯ͒ͦ͊ͤ͊ ͔ͣͦ͒͡Έ ͣ͘͜΄͎͊ͤͦͦ ͍ͤ͊;͊ͤͤΎ ͍͙΅ͦ͝ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͚ͣ͊͋ͯͭͤ͜ͻ 

ͺ͊ͻ͍͜ͼ͍͜ ͔ͭͻͤ͜;͎ͤͦͦ ͨͪͦͺ͜͡Ό ͒͊Ί ͙͍ͣͦ͗ͫͭ͜͡Έ ͔ͫͭͯ͒ͤͭ͊ͣ ͜ ͍͙͊͒͊͟͡;͊ͣ 

͚ͫ͊ͣͦͫͭͤͦ͜ ͍͙ͨ͊ͤͯ͊ͭ͡ ͍ͤ͊;͊ͤͤΎΣ ͨͪ͊ͼΌ͍͙͊ͭ ͘ ͙͙ͪͤͦͣ͊ͤͭͤͣ͘͜͜ ͔͔͙͒͗ͪ͊ͣ͡ 

ͤ͜ͺͦͪͣ͊ͼ͜͝ ͯ ͪͯ͘;͙͚ͤ ͒͡Ύ ͎ͦ͗ͤͦͦ͟ ;͊ͫΣ ͙͍͊ͭͤͦ͟ ͍͊͘Ίͣͦ͒͜Ύ͙ͭ ͘ ͍͙͊͒͊͟͡;͔ͣ ͭ͊ 

͎͙͙ͦ͒ͤͦͪͯͨͤ͊ͣ͟Σ ͙͍ͣͦ͗ͫͭ͜͡Έ ͔ͫ͊ͣͦͪ͊͊͘͜͡ͼ͜͝Σ ͍͔ͫ͊ͣͦ͒ͦͫͦͤ͊ͤͤ͟͡Ύ ͚ 

ͫ͊ͣͦͦͤͭͪͦ͟͡ΌΦ ́͊͊͟ ͔ͣͦ͒͡Έ ͼͦͣ͜͟͡ ͍͙ͨͫͯΊͭΈͫΎ ͍ ͦͤ͟ͼ͔ͨͼ͜Ό ͔ͣͦ͒ͪͤ͊͘͜ͼ͜͝ 

ͫͯ;͊ͫͤͦ͝ ͍͙ͦͫͭ͜Σ Ύ͊͟ ͫͨͪΎ͍ͣͦ͊ͤ͊ ͤ͊ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͍͙ͤͦͻ ͍ͦͫͭͤ͜͜ͻ ͔ͭͻ͎͚ͤͦͦ͜͡Φ 

˸͔ͭͦΌ ͍͙͊͒͊͟͡;͍͜ Ί ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Έ ͙͒͊ͭ ͔ͫͭͯ͒ͤͭ͊ͣ ͭ͊ͯ͟ ͍ͦͫͭͯ͜Σ 

͍ͯͨͪͦ͊͒͗ͯΌ;͙ ͍ͤͦ͜ ͔͎͎ͨ͒͊ͦ͜;ͤ͜ ͔ͭͻ͎ͤͦͦ͜͡͝ ͍ ͍ͤ͊;͊͡Έ͙͚ͤ ͨͪͦͼ͔ͫΣ ΅ͦ͋ 

͍͍͙͙͒ͭͦͪͭ͜ ͚ ͔͔͙ͨͪ͒͊ͭ ͣ͝ ͍͒ͦͫ͒͜ ͙ͣͤͯͦ͡͝ ͭ͊ ͫͯ;͊ͫͤͦ͝ ͯ͟͡Έ͙ͭͯͪΣ ͎͍͙ͨ͒ͦͭͯ͊ͭ͜ 

ͣͦͦ͒͡Έ ͒ͦ ͚ͣ͊͋ͯͭͤΈͦ͝ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͔͔͊͋ͨ͘͘;͙͙ͭ ͤ͊͋ͯͭͭΎ 

͔͙ͫͭͯ͒ͤͭ͊ͣ ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έ͙ͤͻ ͔ͭͻͤ͜;͙ͤͻ ͤ͊ͤ͘ΈΣ ͍͙ͪͦͭͦ͘͟ ͔͔ͤͭͭͯ͊͜͟͡͡Έ͎ͤͦͦ ͜ 

͍ͭͦͪ;͎ͦͦ ͔ͨͦͭͤͼ͊ͯ͜͡Σ ͍͙ͤ͊ͻ͙͍͒ͦͫͭ͜͜͡Σ ͤ͜͜ͼ͙͍͙͊ͭ͜Σ ͨͦ;ͯͭͭΎ ͍͎ͤͦͦͦΣ ͒͊ͭͤͦͫͭ͘͜ 

͍͙͊͒͊ͨͭͯ͊ͭͫΎ ͒ͦ ͍ͯͣͦΣ ΅ͦ ΄͍͙͒ͦ͟ ͣͤ͘͜ΌΌͭΈͫΎΣ ͎͍͙ͨ͒ͦͭͯ͊ͭ͜ ͔ͫͭͯ͒ͤͭͫΈͯ͟ 

ͣͦͦ͒͡Έ ͒ͦ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͜ ͚ͫ͊ͣͦͫͭͤͦ͜͝ ͍ͤ͊ͯͦͦ͟-͒ͦͫ͒ͤͦ͜͡͝ ͒͜Ύ͡Έͤͦͫͭ͜Φ ́ͦͣͯ 

͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ ͍͙͍;͔ͤͤΎ ͍͙΅ͦ͝ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͔͙ͫͭͯ͒ͤͭ͊ͣ ͔ͭͻͤ͜;͙ͤͻ 

͔ͫͨͼ͊͜͡Έ͔͚ͤͦͫͭ ͊͘ ͔ͣͦ͒͡͡Ό ͣ͘͜΄͎͊ͤͦͦ ͍ͤ͊;͊ͤͤΎ ͣ͊Ί ͍͍͙͒͋ͯ͊ͭͫ͜Ύ ͘ 

ͯͪ͊ͻ͍ͯ͊ͤͤΎͣ ͙ͭ͊͟ͻ ͣ ͔͙ͭͦ͒;͙ͤͻ ͍͙͎ͣͦΥ 

¶ ͫͨͪΎ͍ͣͦ͊ͤͫͭ͜Έ ͤ͊ ͔ͫͭͯ͒ͤͭ͊Σ ͚͎ͦͦ ͪͤͦ͋͘͜͜;͔ͤ ͚ ͍͔͍͔ͪͤͦͪͤ͘͜͜ 

ͺ͍ͦͪͣͯ͊ͤͤΎ Ύ͟ ͼͫͤͦ͜͜͡͝ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ͙͍ͤ͒͒ͯ͊͜͜͡Έͤͦͫͭ͜Σ ΅ͦ ͒͊ͭͤ͊͘ 

͔͍͙ͫ͊ͣͦͪ͊ͯ͊ͭͫ͘͜͡ΎΤ 

¶ ͍͔ͯͨͪͦ͊͒͗ͤͤΎ ͔͔͎ͦͣͨͭͤͭͤͫͤͦͦ͟͜ ͜ ͙͒ͺ͔͔ͪͤͼ͚͍͎ͦ͊ͤͦͦ͜ ͨ͒͜ͻ͍ͦ͒͜ ͒ͦ 

͍ͤ͊;͊ͤͤΎΤ 

¶ ͔ͪ͊͊͘͜͡ͼ͜Ύ ͙ͨͪ͊͒ͤͦ͟͡͝ ͫͨͪΎ͍ͣͦ͊ͤͦͫͭ͜ ͣͫͭͯ͘͜ ͭ͊ ͔͔͙ͣ͗ͨͪ͒ͣͭͤ͜ͻ 

͍͘ΩΎ͍͘͟͜ ͍͙΅ͦ͝ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͘ ͙͒ͫͼ͙͙ͨͤ͊ͣ͜͡ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͜ ͙ͨͪ͊ͭ͟;ͤͦ͝ 

͎͍͙ͨ͒ͦͭͦ͜͟ ͔͍ͫͭͯ͒ͤͭ͜Τ 

¶ ͍͍͒ͨͦ͒ͤͫͭ͜͜͜Έ ͔͙ͯͫͭ͊ͤͣ͡ ͙͙͒͒͊ͭ͟;͙ͤͣ ͙ͨͪͤͼ͙ͨ͊ͣ ͍ͤ͊;͊ͤͤΎ ͍ 

͊͊͒͊͘͟͡ͻ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͔ͭͻͤ͜;͎ͤͦͦ ͨͪͦͺ͜͡ΌΥ ͙ͨͪͤͼ͙ͨ͊ͣ ͍ͤ͊ͯͦͦͫͭ͟͜Σ 

͙͔͙ͫͫͭͣ͊ͭ;ͤͦͫͭ͜ ͚ ͍ͨͦͫ͒ͦͤͦͫͭ͜͜͡Σ ͍ͫ͒ͦͣͦͫͭ͜͜ ͍ͤ͊;͊ͤͤΎΣ ͙͍͊ͭͤͦͫͭ͟͜ ͚ 

͚ͫ͊ͣͦͫͭͤͦͫͭ͜͜Σ ͤ͊ͦ;ͤͦͫͭ͜Σ ͍͐ͪͯͤͭͦͤͦͫͭ͜Σ ͍͘ΩΎͯ͘͟ ͍ͤ͊;͊ͤͤΎ ͘ ͙ͨͪ͊ͭ͟;ͤͦΌ 

͒͜Ύ͡Έͤͫͭ͜ΌΣ Ί͒ͤͦͫͭ͜ ͍ͦͫͭͤ͜͜ͻΣ ͍͙͍ͪͦ͊͘͡Έ͙ͤͻ ͜ ͍͙ͻ͍͙ͦͤͻ ͺͯͤ͟ͼ͚͜ ͍ͤ͊;͊ͤͤΎΤ 

¶ ͍͔ͯͨͪͦ͊͒͗ͤͤΎ ͚ ͙͔͙ͫͫͭͣ͊ͭ;͔ͤ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ˱˴́ ͍ ͎ͦͪ͊ͤ͜;ͤͦͣͯ 

ͨͦΊ͒ͤ͊ͤͤ͜ ͘ ͙ͭͪ͊͒ͼ͚͙͙ͤͣ͜ ͔ͭͻ͎ͤͦͦ͜͡Ύ͙ͣΦ 

ˤ͙ͤ͊͘;͔ͤ͜ ͔͙ͣͭͦ͒;ͤ͜ ͍͙͎͙ͣͦ ͒ͦ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͣ͘͜΄͎͊ͤͦͦ ͍ͤ͊;͊ͤͤΎ 

͍͙΅ͦ͝ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͙ͫͨͪΎΌͭΈ ͺ͍ͦͪͣͯ͊ͤͤΌ ͙͔͙ͫͫͭͣ ͔͔͔͚ͦͣͨͭͤͭͤͦͫͭ͟ ͭ͊ 

͍͙ͪͦͭͯ͘͟ ͔͔͎ͤ͗ͤͪͤͦͦ͜ ͙͔ͣͫͤͤ͡Ύ ͔͍ͫͭͯ͒ͤͭ͜Φ ˤ͊ͪͭͦ ͔͙͙ͨ͒ͪͫͭ͜͟͡Σ ΅ͦ 

͙͒ͦͭͪͣ͊ͤͤΎ ͝ͻ ͯ ͫͯͯͨͤͦͫͭ͟͜ Ί ͔ͤͦ͋ͻ͒ͤͦ͜Ό ͍ͯͣͦͦΌ ͯͫͨ͜΄͎ͤͦͦ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ 

ͣ͘͜΄͎͊ͤͦͦ ͍ͤ͊;͊ͤͤΎ ͙ͨͪ ͍͙͍;͔ͤͤ͜ ͍͙΅ͦ͝ ͔͙͙ͣ͊ͭͣ͊ͭ͟Φ 
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ˤ͙͍͙ͫͤͦ͟ ͭ͊ ͔͔͙͍͙ͨͪͫͨͭ͟ ͨͦ͒͊͡Έ΄͙ͻ ͍͙ͤ͊ͯͦ͟ͻ ͍ͪͦ͒ͦ͘͜͟Φ ̂ ͔ͪͯ͘͡Έͭ͊ͭ͜ 

͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͙ͣ ͚͒͜΄͙͡ ͍͙͍ͫͤͦͯ͟Σ ΅ͦ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͔ͣͦ͒͜͡ ͣ͘͜΄͎͊ͤͦͦ 

͍ͤ͊;͊ͤͤΎ ͤ͊ ͊ͤ͘ΎͭͭΎͻ ͘ ͍͙΅ͦ͝ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͙ͫͨͪΎΊ ͍͙ͨ͒͜΅͔ͤͤΌ 

͍͙͍͍ͣͦͭͦ͊ͤͦͫͭ͜ ͭ͊ ͚ͫ͊ͣͦͫͭͤͦͫͭ͜͜ ͔͍ͫͭͯ͒ͤͭ͜Σ ͍͒ͦͦ͘͡ΎΊ ͨͪͦΎ͍͙͙ͭ ͍ͫͦΌ 

͙͍ͤ͒͒ͯ͊͜͜͡Έͤͫͭ͜Έ ͭ͊ ͍ͣͤͤ͜Ύ ͙͋ͪ͊ͭ ͤ͊ ͔͔ͫ͋ ͍͍͒ͨͦ͒͊͜͜͡Έͤͫͭ͜Έ ͊͘ ͍ͫͦΊ ͍ͤ͊;͊ͤͤΎΦ 

́ͦͣͯ ͍͍͊͗͊ΊͣͦΣ ΅ͦ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯ ͊͘ ͔ͣͦ͒͡͡Ό ͣ͘͜΄͎͊ͤͦͦ 

͍ͤ͊;͊ͤͤΎ Ί ͙ͦ͒ͤͣ ͘͜ ͚͔ͤ͊ͺ͔͙͍ͭͤ͟͜΄͙ͻ ͍ͫͨͦͫͦ͋͜ ͍͙ͨ͒͜΅͔ͤͤΎ ͍ͨͤ͊͊͘͜͡Έͤͦ͝ 
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SUMMARY 
Mykhailenko Iryna, Nesterenko Volodimir. Methodological aspects of 

implementation of the model of blended learning in the study of higher mathematics in 
technical institutions of higher education. 

The purpose of this article is consideration of possibilities of introduction of a model of 
blended learning at the study of higher mathematics in the system of higher technical 
education. According to the outlined aim at different stages of the study the theoretical and 
empiric methods of research were used. Systems and comparative analysis of psychological-
pedagogical and scientific-methodological literature was conducted, scientific works in that 
the features of organization of pedagogical process are investigated in establishments of 
higher education and the problems of introduction are analyzed in practice of innovative 
technologies of studies of mathematical disciplines are considered. Monitoring of the process 
of studies of students and analysis of educational activity gave an opportunity to draw 
conclusion, that there was a decline of level of mathematical culture of modern youth, 
cognitive activity and in the process of studying higher mathematics a questionnaire was 
used and conversations were conducted with teachers and students of technical 
establishments of higher education, front-rank experience of teachers was systematized and 
generalized from introduction of innovative technologies in the educational process. Actuality 
of organization of educational process is certain in the study of higher mathematics 
according to the model of blended learning on the basis of combination of traditional 
methodologies of studies with the use of C˱́ . That will give an opportunity to the teachers of 
establishments of higher education of technical profile to carry out scientifically reasonable 
modernization of studies. As a result of research the model of blended learning of higher 
mathematics was worked out for the students of technical establishments of higher 
education that consists of traditional and innovative components. The worked out model 
contains semantic and organizational-technological aspects and block of individual control 
after studies. The practical value of the study is implementation of the developed model of 
blended learning in the educational process of the Department of Higher Mathematics of 
Kharkiv National Automobile and Highway University. On the basis of research the authors 
have drawn a conclusion, that the offered conception of studies of higher mathematics of 
future specialists according to the model of blended learning gives an opportunity to 
reconstruct the process of studies for the students of technical establishments of higher 
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education in correspondence with the necessities of society, in relation to competence, 
competitiveness at the internal and world labour-markets of engineers.  

Key words: technical establishments of higher education, educational process, higher 
mathematics, model of education, blended learning. 
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͎͙͒ͪͯͻ ͙͎͍͙͙ͤͫͭ͡;͔͙ͫ͟ͻ ͙͒ͫͼ͙͙ͨͤ͡Σ ͍͊͗ͤͦ ͙ͨͪ Ήͭͦͣ ͍͙ͯͫͭ͊ͤͦͭΈ 

ͫͯ΅͔͍͔ͫͭͤͤ·͔ ͍ͫΎ͙͘ ͔ͣ͗͒ͯ ͙͒ͫͼ͙͙͙ͨͤ͊ͣ͡Σ ͙ͯ͘;͊Ό΅͙͙ͣ ͔͙ͭͦͪΌΣ ͚ͫͭͪͦΣ 

͙͙ͫͭͦͪΌΣ ͔͔͙͔ͯͨͦͭͪ͋ͤ͡ Ύ͘·͊͟Φ 

ˢ͙ͤ͊͘͡ ͊ͭͯ͊͟͡Έͤ·ͻ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡Φ ˹͔ͦ͋ͻ͙ͦ͒ͣͦͫͭΈ ͙ͯ͘;͔͙ͤΎ 

͎ͪͯͫͫͦͦ͟ Ύ͘·͊͟ ͊͟͟ ͙͎ͤͦͫͭͪ͊ͤͤͦͦ ͍ ͍ͫΎ͙͘ ͫ ͙ͨͪͦ͋΅͔͙͔ͤͣ ͟ ͤ͊ͼ͙ͦͤ͊͡Έ͚ͤͦ 

ͯ͟͡Έ͔ͭͯͪΣ ͙͙͙ͫͭͦͪΣ ͙ͭͪ͊͒ͼ͙Ύͣ ͍ͦ͋ͦͫͤͦ͊ͤ͊ ˩Φ ˸ Φ ʕ ͔͔ͪ΅͎͙͊ͤ·ͣ ͙ 

ˤΦ ˥ Φ ˴ ͍ͦͫͭͦͣ͊ͪͦ·ͣ ͍ͦ ͍͚ͭͦͪͦ ͍͙͔ͨͦͦͤ͡ ̆̆ ͍͔͊͟Φ ˤ ͒͊͡Έ͔͚ͤ΄͔ͣ ͦͤ͟ͼ͔ͨͼ͙Ύ 

͙͎͍ͤͦͯ͟͡͡Έ͎͙ͭͯͪͦͦ͡;͔͎ͫͦͦ͟ ͨͦ͒ͻͦ͒͊ ͟ ͙ͯ͘;͔͙ͤΌ ˾˴ˮ ͎ͯͯ͋͡͡Ύ͊ͫ͡ΈΣ 

ͪ͊ͫ΄͙ͪΎ͊ͫ͡Έ ͍ ͭͪͯ͒͊ͻ ˤΦ ʕ Φ ʕ ͦͪͦ͋Έ͔͍͊Σ ˻Φ ˨ Φ ˸ ͙ͭͪͦͺ͍͚͊ͤͦͦΣ 

ˤΦ ˽ Φ ̅ ͍ͯͪͣ͊ͤͦ͊Σ ˶Φ ˮ Φ ̆ ͊ͪ;͔ͤͦ͟Φ ˤ ͤ͊ͫͭͦΎ΅͔͔ ͍͔ͪͣΎ ͍ͦͨͪͦͫ͊ͣ 

ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͯ͟͡Έ͍͔ͭͯͪͦ͒;͔͚ͫͦ͟ ͔͔ͦͣͨͭͤ͟ͼ͙͙ ͔͍ͫͭͯ͒ͤͭͦ-͙ͤͦͺ͍ͦͤͦ 

͍ͨͦͫΎ΅͔ͤ· ͪ͊͋ͦͭ· ˨Φ ˮ Φ x ͊΄͙͚ͯͪͤͦΣ ˩Φ ˽ Φ ʕ ͙͔͍͚͊ͫͫͦ͟͡Σ ́Φ s Φ ˨ ΈΎ͍͚ͦͦ͟Σ 

ˬΦ ˮ Φ ˬ ͔͔ͪ͋ͼ͍͚ͦͦΣ ˹Φ ʕ Φ ˸ ͊͟΄͊ͤͼ͔͍͚ͦΣ ˸Φ ʕ Φ ̆ ͍͚ͦͦ͒ͦͦ͟͡ ͙ ͒ͪΦ 

ˤ ͨͪͦͼ͔͔ͫͫ ͍͔͔͙ͯͭͪ͗͒ͤΎ ͍ ͙͎͍͙͙ͤͫͭ͡;͔ͫͦͣ͟ ͍͙͙ͦ͋ͪ͊ͦ͊ͤ͘ 

ͯ͟͡Έ͎͙ͭͯͪͦͦ͡;͔͎ͫͦͦ͟ ͔͊ͫͨͭ͊͟ ͙ͦͨͫ͊ͤ· ͔ͦͣͨͦͤͤͭ͟· ͔͎ͦ ͔͙ͫͦ͒ͪ͗͊ͤΎΣ 

ͦ͋ͦͤ͊͘;͔ͤ· ͙ͨͯͭ ͔͙ͪ͊͊͘͡ͼ͙͙Σ ͫͺ͙͍ͦͪͣͪͦ͊ͤ͊ ͔͙ͭͪͣͤͦͫͺ͔ͪ͊Σ ͍·Ύ͍͔ͤ͡ 

Ύ͘·͍͚ͦͦ͟ ͔͙ͣ͊ͭͪ͊͡Σ ͊ͭͯ͊͟͡Έͤ·͚ ͒͡Ύ ͔͍ͫͭͯ͒ͤͭͦ-͙ͤͦͺ͍ͦͤͦΣ ͔͔͔ͦͨͪ͒ͤ͊͡ 

͔͍͔ͨͦͫ͒ͦ͊ͭ͡͡ΈͤͦͫͭΈ ͔͎ͦ ͍͍͔͔͙͒ͤΎΣ ͪ͊ͪ͊͋ͦͭ͊ͤ͘· ͔ͣͭͦ͒· ͙ ͙͔ͨͪͣ· 

ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͙͎͍ͤͦͯ͟͡͡Έ͎͙ͭͯͪͦͦ͡;͔͚ͫͦ͟ ͔͔ͦͣͨͭͤ͟ͼ͙͙ ͦ͋ͯ;͊Ό΅͙ͻͫΎΦ ͙̏ͭ 
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͔ͨͪͦ͋ͣ͡· ͔ͯͫͨ΄ͤͦ ͔ͪ΄͊ΌͭͫΎ ͙͔͙͔ͨͪͣͤͭ͡Έͤͦ ͟ ͔ͫͭͯ͒ͤͭ͊ͣ 

͔ͤͺ͙͎͙ͦͦ͡͡;͔͙ͫ͟ͻ ͍͔͙͚ͤ͊ͨͪ͊ͤ͡ ͙ ͍͍͚͒ͦͯͦͫͦ͘͟ ͎͍͙ͨͦ͒ͦͭͦ͟Σ ͦͭͦͪ͟·͔ 

͙ͯ͘;͊Όͭ ͙͚ͪͯͫͫ͟ Ύ͘·͟ ͫ ͼ͔͡ΈΌ ͙ͨͦͤ͊ͤ͘Ύ ͎͙͒ͪͯͻ ͤ͊ͯ͟Φ ˤ ͔ͫͨͼ͙͊͡Έ͚ͤͦ ͔͗ 

͙͎͍͙͙͔ͤͦ͒͒͊ͭ͟͟͡ ͦͭͪ͟·ͭ·ͣ ͔ͦͫͭ͊ͭͫΎ ͪΎ͒ ͍͍ͦͨͪͦͫͦΣ ͍ ͭͦͣ ;͙͔ͫ͡ ͙ ͍ͦͨͪͦͫ ͦ 

ζͯ͟͡Έ͍͔ͭͯͪͦ͒;͔ͫͦͣ͟ ͔ͨͦͭͤͼ͙͔͊͡η ͯ;͔͋ͤ·ͻ ͙͒ͫͼ͙͙ͨͤ͡Σ ͔ͨͦͫͭͪͦͤͤ·ͻ ͍ 

͍͔͍͙͙ͫͦͦͭͭͫͭ ͫ ͔͍͙ͭͪ͋ͦ͊ͤΎ͙ͣ ͙͔ͫͫͭͣͤͦ-͚ͫͭͪͯͭͯͪͤͦ͟ ͙͎ͨ͊ͪ͊͒ͣ·Σ ͦͭͦͪ͟·͔ 

͍ͫͦͫͭ͊͡ΎΌͭ ͍ͦͫͤͦͯ ͙͎͍͙͙ͤͫͭ͡;͔͚ͫͦ͟ ;͙͊ͫͭ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤͦ-

ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ ͎ͨͪͦͪ͊ͣͣ· ͎͍͙ͨͦ͒ͦͭͦ͟ ͍͋͊͊͊ͪ͊͟͡-ͺ͙͎ͦͦ͊͡͡Φ ˽ͦ 

͍ͫͦ͊ͣ͡ ˤΦ s Φ ˸ ͍͚͊ͫͦͦ͡Σ ͍͊ͭͦͪ͊ ͔͚͍͒ͫͭͯΌ΅͔͎ͦ ͯ;͔͙͋ͤ͊͟ ͨͦ 

͙͎͍ͤͦͯ͟͡͡Έ͎͙͙ͭͯͪͦͦ͡Σ ͊ͤͭͪͦͨͦͼ͔͙ͤͭͪ;͔ͫ͊͟Ύ ͙͎ͨ͊ͪ͊͒ͣ͊ ͍ ͙͎͍͙͙͔ͤͫͭ͟͡ ς 

ζΉͭͦ ͭͦΣ ͫ ;͔ͣ ͔ͤ͡Έ͘Ύ ͔ͤ ͫ;͙ͭ͊ͭΈͫΎΣ ͔͒͊͗ ͔͙ͫ͡ ͙͔͍͔ͫͫ͒ͦ͊ͭ͡͡Έ ͔ͪ͊͋ͦͭ͊ͭ ͍ 

͙ͭͪ͊͒ͼ͙͚ͦͤͤͦ ς ͙͔ͫͫͭͣͤͦ-͚ͫͭͪͯͭͯͪͤͦ͟ ς ͙͎͔ͨ͊ͪ͊͒ͣη ό˸͍͊ͫͦ͊͡Σ нллпΣ ͫΦ 8). 

̏ͭͦͭ ͔͙ͭͫ͘ ͍ ͚ͨͦͤͦ͡ ͔͔ͣͪ ͙ͦͭͤͦͫͭͫΎ ͙ ͟ ͯ;͔͚͋ͤͦ ͙͎͍͙͙͔ͤͫͭ͟͡Φ   

͔̇͡Έ ͫͭ͊ͭΈ͙ ͙ͫͦͫͭͦͭ ͍ ͙͙͙ͦͨͫ͊ͤ ͍ͦͫͤͦͤ·ͻ ͍͔͙͚ͤ͊ͨͪ͊ͤ͡ ͪ͊͋ͦͭ·Σ 

͍ͫͨͦͫͦ͋ͫͭͯΌ΅͙ͻ ͺ͙͍͙ͦͪͣͪͦ͊ͤΌ ͯ͟͡Έ͍͔ͭͯͪͦ͒;͔͚ͫͦ͟ ͔͔ͦͣͨͭͤ͟ͼ͙͙ 

͙ͤͦͫͭͪ͊ͤͤ·ͻ ͔͍ͫͭͯ͒ͤͭͦ-͙͍ͪͯͫͫͭͦ ͍ ͨͪͦͼ͔͔ͫͫ ͍͔͙ͦͫͦͤΎ ͙͙ͣ ͙͎͍͙͙ͤͫͭ͡;͔͙ͫ͟ͻ 

͙͒ͫͼ͙͙ͨͤ͡Σ ͙ͯ͘;͊Ό΅͙ͻ ͔͙ͭͦͪΌΣ ͚ͫͭͪͦΣ ͙͙ͫͭͦͪΌΣ ͔͔͙͔ͯͨͦͭͪ͋ͤ͡ Ύ͘·͊͟Φ 

˨͡Ύ ͙͔͙͒ͦͫͭ͗ͤΎ ͍͔͚ͨͦͫͭ͊ͤͤͦ͡ ͼ͔͙͡ ͙ͫͨͦ͡Έ͍͙ͦ͊ͫ͘͡Έ ͔ͫ͒ͯ͡Ό΅͙͔ 

͔ͣͭͦ͒· ͙͔͍͙ͫͫ͒ͦ͊ͤ͡ΎΥ ͔͔͙ͭͦͪͭ;͔͙͚ͫ͟ ͙͊ͤ͊͘͡ ͙͔ͭͪ͊ͭͯͪ͡· ͨͦ ͔͔ͭͣΣ 

ͦ͋ͦ͋΅͔͙͔ͤ ͔͙ͣͭͦ͒;͔͎ͫͦͦ͟ ͦͨ·ͭ͊Σ ͙͔ͦͨͫ͊ͭ͡Έͤ·͚ ͔ͣͭͦ͒Φ 

ˮ͔͙͔ͦ͗ͤ͘͡ ͍͎ͦͫͤͦͤͦͦ ͔͙ͣ͊ͭͪ͊͊͡Φ ˶͙͎͍͔͔͙ͤͦͭͦͪͭ;͔ͫ͊͟Ύ ͎͍ͨͦ͒ͦͭͦ͊͟ 

͔͍ͫͭͯ͒ͤͭͦ ͍ ͦ͋ͦͤ͊͘;͔ͤͤͦͣ ͔͔͊ͫͨͭ͟ ͤ͊;͙͔ͤ͊ͭͫΎ ͔ͯ͗ ͙ͨͪ ͙ͯ͘;͔͙͙ͤ ͙͙ͣ ͯͪͫ͊͟ 

ζˤ͍͔͔͙͔͒ͤ ͍ Ύ͘·͙͔ͦͤ͊ͤ͘͟ηΣ ͔͍͎ͨͪͦͦ ͍ ͙͔͔ͫͫͭͣ ͔͎͙ͣͭͦ͒ͦͦ͡;͔͙ͫ͟ͻ 

͙͎͍͙͙ͤͫͭ͡;͔͙ͫ͟ͻ ͙͒ͫͼ͙͙ͨͤ͡Σ ͍ͻͦ͒Ύ΅͙ͻ ͍ ͎ͨͪͦͪ͊ͣͣͯ ͎͍͙ͨͦ͒ͦͭͦ͟ ͯ;͙͔͔͚ͭ͡-

͍͔͙͍ͫͦͫͤͦ͟͡Φ ́͊͟Σ ͍ͦ ͍͍͚ͦ͒ͤͦ ͔͟͡ͼ͙͙ ͙ͨͪ ͍͔ͦͫ΅͔͙͙ͤ ͍ͦͨͪͦͫ͊ ͦ ͔͔ͣͫͭ 

Ύ͘·͙ͦͤ͊ͤ͘͟Ύ ͍ ͙͔͔ͫͫͭͣ ͤ͊ͯ͟ ͼ͔͔ͫͦͦ͋ͪ͊ͤͦ͘͡ ͎͍͙ͦͦͪͭΈ ͦ ͍ͫΎ͙͘ ͙͎͍͙͙͙ͤͫͭ͟͡ ͙ 

ͯ͟͡Έ͎͙͙ͭͯͪͦͦ͡Σ ͦ ͭͦͣΣ ;ͭͦ Ή͙ͭ ͍͔͒ ͙ͤ͊ͯ͟ ζ͙͙ͨͦͪͦ͒͡η ͙͎͍ͤͦͯ͟͡͡Έ͎͙ͭͯͪͦͦ͡ΌΣ 

͙͔ͫͫ͒ͯ͡Ό΅ͯΌ ζͨͪͦΎ͍͔͙ͤ͡Ύ ͯ͟͡Έͭͯͪ· ͤ͊ͪͦ͒͊Σ ͦͭͦͪ͟·͔ ͙͙ͦͭͪ͊ͫ͘͡Έ ͙ 

͔͙͙͊ͪͨͫ͘͟͡Έ ͍ Ύ͘·͔͟η ό˸͍͊ͫͦ͊͡Σ нллпΣ ͫΦ уύΣ ͊ ͔ͭ͊͗͟ ͦ ͭͦͣΣ ;ͭͦ ζ͍͖ͫ 

Ύ͘·͙͔ͦͤ͊ͤ͘͟ ͙ͨͪͦͤ͊ͤͦ͘ ͯ͟͡Έͭͯͪͤͦ-͙͙ͫͭͦͪ;͔͙ͫͣ͟ ͔͙͔ͫͦ͒ͪ͗͊ͤͣΣ ͙͋ͦ ͍͙ͫͦͣ 

͔͔ͨͪ͒ͣͭͦͣ ͙͔͔ͣͭ Ύ͘·͟Σ ͦͭͦͪ͟·͚ Ύ͍͡Ύ͔ͭͫΎ ͍͙͔ͯͫͦͣ͡Σ ͍͚ͦͫͤͦͦ ͙ ͨͪͦ͒ͯͭͦͣ͟ 

ͯ͟͡Έͭͯͪ·η ό˸͍͊ͫͦ͊͡Σ нллуΣ ͫΦ мнфύΦ ˽͙ͪ͊ͭ͊͟͟ ͨͦ͊͘͟·͍͔͊ͭΣ ;ͭͦ ͔͍͙ͨͪͦͯͪͫͤ͊ͣ͟͟Σ 

ͤ͊;͙ͤ͊Ό΅͙ͣ ͍͙͍ͦͫ͊͊ͭΈ ͤ͊ͯ;ͤ·͚ ͨͦ͒ͻͦ͒ ͟ ͙ͯ͘;͔͙ͤΌ Ύ͘·͊͟Σ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ 

ͨͦͣͦ;Έ ͦͫͦͤ͊ͭ͘Έ ͒͊ͤͤ·͔ ͔͔͙ͭͦͪͭ;͔͙͔ͫ͟ ͔͙ͨͦͦ͗ͤ͡ΎΦ ˿ Ή͚ͭͦ ͼ͔͡ΈΌ ͙ͣ ͣͦ͗ͤͦ 

͔͙ͨͪ͒ͦ͗ͭ͡Έ ͍͔͔ͣͫͭ ͫ ͔͍͔͔ͨͪͨͦ͒͊͊ͭͣ͡ ͍͔͙ͦͭͭͭΈ ͤ͊ ͍ͦͨͪͦͫ·Σ ͍͔ͤ͊ͨͪ͊ͤͤ͡·͔ 

ͤ͊ ͍·Ύ͍͔͙͔ͤ͡ ͤ͊ͼ͙ͦͤ͊͡Έ͎ͤͦͦ ͯ͟͡Έͭͯͪͤͦ-͙͙ͫͭͦͪ;͔͎ͫͦͦ͟ ͺͦͤ͊Σ ͦͭͦͪ͟·͚ 

͍͙ͦ͋ͯͫͦ͡͡ ͫͯ΅͔͍͍͙͔ͫͭͦ͊ͤ ͚ͭͦ ͙͙͡ ͙͚ͤͦ Ύ͘·͍͚ͦͦ͟ ͔͙͙ͪ͊͡Σ ͙͔ͤ͊ͨͪͣͪΥ ζ˴͙͊ͣ͟ 

͙͙ͫͭͦͪ;͔͙ͫͣ͟ ͫͦ͋·͙ͭΎͣ ζͦ͋Ύ͊ͤ͘·η ͍͙ͫͦͣ ͨͦΎ͍͔͙͔ͤͣ͡ ͙ ͔͔͙͔͊ͪͨͤͣ͘͟͡ ͍ 
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Ύ͘·͔͟ ͺ͔͎͙ͪ͊ͦͦͣ͘͘͡· ͔͍ͣ͊ͣ͊ͦ ͙ͨͦ͋ͦ΅͔, ͨ ͪͦͨ͊͡ ͊͟͟ ΄͍͔͒ ͨͦ͒ ˽͍͚ͦͭ͊ͦ͡ΚηΣ 

ζ˽ͦ;͔ͣͯ ͍ ͔͔ͤͣͼͦͣ͟ Ύ͘·͔͟ ͙͎ͤͦ͒͊͟ ͔ͤ ͨͦΎ͍͙ͭͫΎ ͍·͔͙͔ͪ͊͗ͤ ά͔͔ͤͣͼ͔ͦ͟ 

͍͊ͦͫΈέΣ ͊ ͍ ͙͚ͪͯͫͫ͟ Ύ͘·͟ ͨͪͦ;ͤͦ ͍ͦ΄ͦ͡ ά͔ͪͯͫͫͦ͟ ͍͊ͦͫΈέΚηΣ ζ˽ͦ;͔ͣͯ ͍ 

͎͍͚ͪ͊ͦͦͪͤͦ͘ ͔ͪ;͙ ˴ͦ΅͔͔ͣ ͙͎ͤͦ͒͊ ͍ ΄ͯͭͯ͟ ͤ͊͘·͍͊Όͭ ͦ;͔ͤΈ ͻ͎ͯ͒ͦͦ ͙͙͡ ͦ;͔ͤΈ 

͎ͫͯͨͦͦ͟ ;͔͍͔ͦ͊͟͡Σ ͦ͋·;ͤͦ ͔͎ͤͣͦͦ͒ͦͦ͡ΚηΣ ζ˴͊͟ ͍ ͙͚ͪͯͫͫ͟ Ύ͘·͟ ͍ͦ΄͙͡ 

͔͙ͫ͟͡;͔͙͔ͫ͟ ͔͙͙͒ͤͼ· ͙͍ͣ͊ͤͦ͡΅͙ͤ͊, ͻ͔͍ͫͭ͊ͦ͟͡΅͙ͤ͊ ͙  ͒ͪΦΚηΦ ˭͔͒ͫΈ ͔ͯͣͫͭͤ· 

͙͔ͨͪͣͪ· ͙͘ ͎ͪͦ͒ͤͦͦ Ύ͘·͊͟ ͦ͋ͯ;͊Ό΅͙ͻͫΎΦ ˤ ͔ͦͤ͟;ͤͦͣ ͙͎͔ͭͦ ͔ͫͭͯ͒ͤͭ· 

͒ͦ͗ͤ͡· ͙͚͙ͨͪͭ ͟ ͍·͍ͦ͒ͯ ͦ ͭͦͣΣ ;ͭͦ ζ͍ͫͦ͊͡ ͙ ͍·ͫ͊͘͟·͍͙͊ͤΎ ͙͘ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊ 

ͯ͟͡Έͭͯͪ· ς Ήͭͦ ͔ͤ ͨͪͦͫͭͦ ͍ͫͦ͊͡ ͙ ͔͔͙ͨͪ͒ͦ͗ͤ͡ΎΣ ͊ ͯ͟͡Έͭͯͪͤͦ ͦͪ͊͟΄͔ͤͤ·͔ 

͔͙͙͒ͤͼ· Ύ͘·͊͟Σ ͦͭͦ͋ͪ͊͗͊Ό΅͙͔ ͤ͊ͼ͙ͦͤ͊͡Έ͔ͤͦ ͙͍͙͔͙͔ͣͪͦ͒ͤ ͙ 

͙͙͙͔ͣͪͦͨͦͤͣ͊ͤΣ ͙ͦͤ ͎ͨͦͣͦ͊Όͭ ͙͍ͤ͊ͪͫͦ͊ͭΈ ͙͊ͪͭͤͯ͟ ͙ͣͪ͊η ό˸͍͊ͫͦ͊͡Σ нллуΣ 

ͫΦ мрнύΦ ˿ͺ͙͍ͦͪͣͪͦ͊ͤͤ·͔ ͙ͤ͊ͤ͘Ύ ͋ͯ͒ͯͭ ͍͍ͫͨͦͫͦ͋ͫͭͦ͊ͭΈ ͙ͦͫͦͤ͊ͤ͘Ό 

ͦ͋ͯ;͊Ό΅͙͙ͣͫΎ ͫͯ΅͙ͤͦͫͭ ͚ͦ͒ͤͦ ͙͘ ͍ͦͫͤͦͤ·ͻ ͺͯͤ͟ͼ͙͚ Ύ͘·͊͟ ς ͟ ͯͣͯ͡Ύ͙͍͚ͭͤͦΣ 

ͺͯͤ͟ͼ͙͙ ͻ͔͙ͪ͊ͤͤΎ ͙ ͭͪ͊ͤͫ͡Ύͼ͙͙ ͤ͊ͼ͙ͦͤ͊͡Έͤͦ-ͯ͟͡Έ͚ͭͯͪͤͦ ͙ͤͺͦͪͣ͊ͼ͙͙Σ ͦ 

;͖ͣ ͔ͪ;Έ ͙͖͒ͭ ͙ͨͪ ͍͔ͦͫ΅͔͙͙ͤ ͍ͦͨͪͦͫ͊ ͦ ͺͯͤ͟ͼ͙Ύͻ Ύ͘·͊͟ ͍ ͪ͊ͣ͊͟ͻ ͔͟͡ͼ͙͙ 

ζ˿ͯ΅ͤͦͫͭΈ Ύ͘·͊͟ηΦ 

ˣͦ Έ́͡ ȳ͙ͣ ͯ͟ Έ͍͔ͭͯͪͦ͒͡;͔͙ͫͣ͟  ͔ͨͦͭͤͼ͙͊ͦͣ͡  ͦ ͋͊͒͊͡Όͭ ͪ͊ͤ͘·͔ ͯͪͫ͟· 

͙ͨͪ͊ͭͯͣͦ͟͟ ͍όͨͦ ͍͙͙ͪ͊ͭ͘Ό ͔ͪ;͙Σ ͨͦ ͦͪͺ͎ͦͪ͊ͺ͙͙ ͙ ͨͯͤͭͯ͊͟ͼ͙͙ ͙ ͒ͪΦύΦ ́͊͟Σ ͍ 

͔͙͔ͫͦ͒ͪ͗͊ͤ ͔͍͎ͨͪͦͦ ͙ͨͪ͊ͭ͟;͔͎ͫͦͦ͟ ͊ͤ͘Ύ͙ͭΎ ͎ͦ͒ͤͦͦ ͙͘ ͍ͯͪͫͦ͟ ͣͦ͗ͤͦ 

͍͟͡Ό;͙ͭΈ ͍·ͫ͊͘͟·͍͙͊ͤΎ ͦ͋ ͙ͯ͘;͔͊ͣͦͣ Ύ͘·͔͟ ͔͍͙͔͔͚ͨͪ͒ͫͭ͊ͭ͡ ͔ͤ ͭͦ͡Έͦ͟ 

͚ͪͯͫͫͦ͟Σ ͤͦ ͙ ͙͚ͯͪ͊ͤͫͦ͟͟ ͙ ͔͚͊ͪͯ͋͗ͤͦ͘ ό͍ ͭͦͣ ;͙͔ͫ͡ ͚ͪͦ͒ͤͦ ͔ͫͭͯ͒ͤͭ͊ͣύ 

ͯ͟͡Έͭͯͪ· ͙ ͙͔ͭͪ͊ͭͯͪ͡·Φ ̉ͭͦ͋· ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ Ή͙ͭͻ ͍·ͫ͊͘͟·͍͙͚͊ͤ ͔ͤ 

͙ͤͦͫͦ͡ ͔͙͍͎͒͊ͪ͊ͭͤͦͦ͟͡ ͻ͔͊ͪ͊ͭͪ͊͟Σ ͔ͤͦ͋ͻ͙ͦ͒ͣ· ͙ͻ ͫͣ·͍͚ͫͦͦ͡ ͙͊ͤ͊͘͡Σ 

͔͒ͦ͊͊ͭ͘͟͡ΈͤͦͫͭΈ ͙ ͎͔͊ͪͯͣͤͭ͊ͼ͙ΎΦ ˽ͦ͒ͦ͋ͤ·͔ ͍·ͫ͊͘͟·͍͙͊ͤΎ ͎ͨͦͣͦͯͭ 

͍͋͊͊͊ͪ͊ͣ͟͡-ͺ͙͎ͦͦ͊ͣ͡͡ ͦͫͦͤ͊ͭ͘Έ ͙ ͨͪͦ;͍͍͍ͯͫͭͦ͊ͭΈ ͙ͯͤ͊͟͡ΈͤͦͫͭΈ ͙ 

ͫ͊ͣͦ͋·ͭͤͦͫͭΈ ͙ͯ͘;͔͎͊ͣͦͦ Ύ͘·͊͟Σ ͫͺ͙͍ͦͪͣͪͦ͊ͭΈ ͦ͒ͤͯ ͙͘ ͍͔͚͊͗ͤ΄͙ͻ 

͙͎͙͊ͫͦͦ͟͡;͔͙ͫ͟ͻ ͙͔ͦͪͤͭ͊ͼ͙͚ ͔͍ͫͭͯ͒ͤͭͦ ς ͦͭͤͦ΄͔͙͔ͤ ͟ ͙ͯ͘;͔͊ͣͦͣͯ Ύ͘·ͯ͟Σ 

͍͔͒Έ ζ͔͍ͤͦͣͦ͗ͤͦ͘ ͫͭ͊ͭΈ ͙͎͍͙ͤͫͭͦͣ͡Σ ͔ͤ ͙ͫͨ·͍ͭ͊ ͚ͫͭͪ͊ͫͭͤͦ ͡Ό͍͙͋ ͟ Ύ͘·ͯ͟ 

͊͟͟ ͟ Ή͔͙ͫͭͭ;͔ͫͦͣͯ͟Σ ͍ͦ͡΄͔͋ͤͦͣͯ ͺ͔͔ͤͦͣͤͯ Χη ό͙̅ͪͯͣͤ͊͟Σ мффтΣ ͫΦ мрύΦ 

˴ͯ͡Έ͍͔ͭͯͪͦ͒;͔͙͚ͫ͟ ͔ͨͦͭͤͼ͙͊͡ ͙͍ͨͪ͊ͭͯͣͦ͟͟ ͊͘͟͡Ό;͔͊ͭͫΎ ͙ ͍ ΄͙ͪͦͦͣ͟ 

͙ͫͨͦ͡Έ͍͙͙ͦ͊ͤ͘ ͍ ͊͟;͔͍͔ͫͭ ͙͙͒͒͊ͭ͟;͔͎ͫͦͦ͟ ͔͙ͣ͊ͭͪ͊͊͡ ͟ ͔͙ͯͨͪ͊͗ͤͤΎͣΣ ͒͡Ύ 

͙͍͒ͭ͊ͤͭͦ͟ ͙ ͙ͪ͊͘͡;ͤ·ͻ ͙͍ͭͨͦ ͙͔͙͚ͦ͗ͤ͘͡ ζ͔͍ͭͫͭͦ͟ ͫ ͤ͊ͼ͙ͦͤ͊͡Έͤͦ-

ͯ͟͡Έͭͯͪͤ·ͣ ͔ͦͣͨͦͤͤͭͦͣ͟η όˣ·͍ͫͭͪͦ͊Σ нллпΣ ͫΦ моуύΣ ͦͭͪ͊͗͊Ό΅͙ͻ ͋·ͭΣ 

͙ͭͪ͊͒ͼ͙͙Σ ͦ͋·;͙͊Σ ͍͔͙͔ͫͦͦ͋ͪ͊͘ ͙͚ͯͪ͊ͤͫͦ͟͟ ͙ ͚ͪͯͫͫͦ͟ ͒ͯͻ͍͚ͦͤͦ ͙ 

͔͙ͣ͊ͭͪ͊͡Έ͚ͤͦ ͯ͟͡Έͭͯͪ·Φ ͔̇ͤͤ·͙ͣ ͋ͯ͒ͯͭ ͔ͭͫͭ͟· ͫ ͔͎͙ͪͦͤ͊͡Έ͚ͤͦ ͯ͟͡Έͭͯͪͤͦ-

͙͙ͫͭͦͪ;͔͚ͫͦ͟ ͍ͫͦͫͭ͊͡ΎΌ΅͔͚Φ ˻͍͚ͫͤͦͤͦ ͙ͫͭͦ;͙ͤ͟ ͙ͨͦͫ͊͟ ͨͦ͒ͦ͋ͤ·ͻ ͔͍ͭͫͭͦ͟ ς 

Ήͭͦ ͙͍͔͔͙ͨͪͦ͒ͤ͘Ύ ͻ͔͍͔͚ͯ͒ͦ͗ͫͭͤͤͦΣ ͙͙ͫͭͦͪ;͔͚ͫͦ͟Σ ͙ͨͯ͋͡ͼ͙͙ͫͭ;͔͚ͫͦ͟Σ 

Ή͎ͭͤͦͪ͊ͺ͙;͔͚ͫͦ͟Σ ͙ͣͺ͎͙ͦͦ͡;͔͚ͫͦ͟ ͙͔ͭͪ͊ͭͯͪ͡·Σ ͺͦ͡Έͦͪ͊͟͡Φ ͙̏ͭ ͔ͭͫͭ͟· 
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͒ͦ͗ͤ͡· ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘ΈͫΎ ͔ͤ ͭͦ͡Έͦ͟ ͊͟͟ ͙͙͒͒͊ͭ͟;͔͙͚ͫ͟ ͔͙ͣ͊ͭͪ͊͡ ͟ ͯͨͪ͊͗-

͔ͤ ͙ͤΎͣΣ ͤͦ ͙ ͊͟͟ ͣͦ΅͔ͤͦ ͔͍ͫͪ͒ͫͭͦ Ή͔͙ͫͭͭ;͔͎ͫͦͦ͟Σ ͒ͯͻ͍͎ͦͤͦͦΣ ͼ͔͎ͤͤͦͫͭͤͦͦ 

͍͙͙ͦͫͨͭ͊ͤΎ ͙ ͦ͋ͯ;͔͙ͤΎ ͔ͪ;͔͍ͦͣͯ ͦ͋΅͔͙ͤΌ ͔͍ͫͭͯ͒ͤͭͦ-͙ͤͦͺ͍ͦͤͦΦ 

˹͔ͫͣͦͭͪΎ ͤ͊ ͭͦΣ ;ͭͦ ͍ ͎͔ͨͪͦͪ͊ͣͣ ͙͍ͨͪ͊ͭͯͣͦ͟͟ ͔ͤͭ ͔ͦͭ͒͡Έͤ·ͻ 

͔͍ͪ͊͒ͦ͘͡Σ ͍ͨͦͫΎ΅͔ͤͤ·ͻ ͔͙͔ͫ͟͟͡Σ ͎ͦ͋ͦ͊΅͔͙͔ͤ ͔͙ͫ͟͡;͔͎ͫͦͦ͟ ͊ͨ͊ͫ͊͘ 

͔ͫͭͯ͒ͤͭͦ-͍ͺ͙͎͍ͦͦͦ͡͡ ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ͨͦͫͭͦΎͤͤͦ ς ͍ ͨͪͦͼ͔͔ͫͫ ͪ͊͋ͦͭ· ͤ͊͒ 

͔͙ͫͦ͟͟͡-ͺ͔͎͙ͪ͊ͦͦ͘͡;͔͙͙ͫͣ͟ ͔͍͙ͫͪ͒ͫͭ͊ͣ ͎ͪͯͫͫͦͦ͟ Ύ͘·͊͟ ͙ ͙ͻ 

͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ ͍ ͔ͪ;͙Φ ˭͔͒ͫΈ ͼ͔͔ͫͦͦ͋ͪ͊ͤͦ͘͡ ;͊΅͔ ͙͍͔ͨͪ͊ͭ͟͡Έ 

ͤ͊ͼ͙ͦͤ͊͡Έͤͦ-͙͍ͣ͊ͪͪͦ͊ͤͤ͟·͔ ͙͙͍ͤͦͣͤ͊ͭͤ·͔ ͔͙͙͒ͤͼ·Φ 

͔̂ͣͫͭͤ·͙ͣ ͤ͊ ͊ͤ͘Ύ͙ͭΎͻ ͋ͯ͒ͯͭ ͙ ͙͊͒͊ͤ͘Ύ ͙͎͍ͤͦͯ͟͡͡Έ͎͙ͭͯͪͦͦ͡;͔͎ͫͦͦ͟ 

ͻ͔͊ͪ͊ͭͪ͊͟ ͊͟͟ ͔͍ͫͪ͒ͫͭͦ ͔͙ͪ͊͊͘͡ͼ͙͙ ͯ͟͡Έ͍͔ͭͯͪͦ͒;͔͎ͫͦͦ͟ ͙ͨͪͤͼ͙ͨ͊ ͙ͯ͘;͔͙ͤΎ 

͍͍͙ͯͦͫ͘͟ͻ ͙͎͍͙͙ͤͫͭ͡;͔͙ͫ͟ͻ ͙͒ͫͼ͙͙ͨͤ͡Φ ͔̇͡Έ ͨͦ͒ͦ͋ͤ·ͻ ͙͚͊͒͊ͤ͘ ͙ͫͦͫͭͦͭ ͍ 

ζ͚͔͒ͦͫͭͪͦ͟ ͍ͦͭͫͯͭͫͭͯΌ΅͙ͻ ͺ͎͔͍ͪ͊ͣͤͭͦ ͤ͊ͼ͙ͦͤ͊͡Έͤͦ-Ύ͘·͍͚ͦͦ͟ ͙͊ͪͭͤ͟· 

͙ͣͪ͊ ͔ͫͭͯ͒ͤͭ͊ ͊͟͟ ͤ͊ͼ͙ͦͤ͊͡Έͤͦ-Ύ͘·͍͚ͦͦ͟ ͙͡;͙ͤͦͫͭΣ ͍ ͦͫͣ·͔͙͙ͫͤ͡Σ ͊Σ 

͎͍͔͊ͤͦ͡Σ ͍ ͔͔͙͍͙͙ͨͪ͗͊ͤ ͔ͫͭͯ͒ͤͭͦͣ ͤ͊ͼ͙ͦͤ͊͡Έͤͦ-͒ͯͻ͍ͦͤ·ͻ ͼ͔͔͚ͤͤͦͫͭΣ 

͔͊ͦ͗ͤͤ͘͡·ͻ ͍ ͙͎͍ͤͦͯ͟͡͡Έͭͯͪͤ·͚ ͦͤ͟ͼ͔ͨͭη ό˴ͯ;͔ͪΎ͍͊Σ нлмнΣ ͫΦ 66). 

˿͍͔͔ͦͪͣͤͤ͊Ύ ͍͍ͯͦͫ͊͘͟Ύ ͙͎͍͙͙ͤͦ͒͒͊ͭ͊͟͟͡ ͍ ͍͚ͫͦ ͔͊ͪͫͤ͊͡ ͍͟͡Ό;͔͊ͭ 

͙ͪ͊͘͡;ͤ·͔ ͙͔ͫͫͭͣ· ͨͦ͒ͦ͋ͤ·ͻ ͔͙͚ͯͨͪ͊͗ͤͤΦ ̆ͦͭΎ ͙ͻ ͔͙ͣͭͦ͒;͔͙͚ͫ͟ ͔ͨͦͭͤͼ͙͊͡ 

͍ ͋ͦ͡Έ΄͔͚ ͔͔ͣͪ ͪ͊ͫͪ͟·͍͔͊ͭͫΎ ͙ͨͪ ͙ͯ͘;͔͙͙ͤ ͔ͫͨͼ͙͊͡Έͤ·ͻ ͙͒ͫͼ͙͙ͨͤ͡ ς 

ζ˶͙͎͍ͤͦͯ͟͡Έ͎͙͙ͭͯͪͦͦ͡ηΣ ζ˴͎͙͙͍͚ͦͤͭͤͦ ͙͎͍͙͙͙ͤͫͭ͟͡ηΣ ͔ͤͦͭͦͪ͟·͔ ͙͘ ͙ͤͻ 

ͣͦ͗ͤͦ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͙ ͍ ͪ͊ͣ͊͟ͻ ͙͍ͨͪ͊ͭͯͣͦ͟͟Υ ͨͦ͒͋ͦͪ ͔͙͚ͨ͊ͪͣΣ 

ͺ͔͎͙͍ͪ͊ͦͦͣͦ͘͘͡Σ ͙͍ͭͦͨͦͤͣͦ ͨͦ ͊͒͊ͤͤͦͣͯ͘ ͯ͟͡Έͭͯͪͤͦ-ͤ͊ͼ͙ͦͤ͊͡Έͤͦͣͯ 

͙͔͙ͪͭͪ͟ΌΣ ͙ͻ ͙͎͍ͤͦͯ͟͡͡Έ͎͙ͭͯͪͦͦ͡;͔͙͚ͫ͟ ͔͙͚ͦͣͣͤͭ͊ͪ͟Τ ͪ͊͋ͦͭ͊ ͫͦ 

͍ͫͦ͊ͪͤ͡·͙ͣ ͫͭ͊ͭΈΎ͙ͣΣ ͔ͫͦ͒ͪ͗͊΅͙͙ͣ ͙͎͍͍͔ͤͦͫͭͪ͊ͤͦ͒͡;͔ͫͯ͟Ό ͙ͤͺͦͪͣ͊ͼ͙ΌΤ 

͙͊ͤ͊͘͡ ͯ͟͡Έͭͯͪͤͦ-͙͙ͫͭͦͪ;͔͙ͫ͟ͻ ͊ͫͫͦͼ͙͊ͼ͙͚Σ ͍·͍͊ͤͤ͘·ͻ ͔͍͔ͤͪ͋͊͡Έͤ·͙ͣ 

͔͊ͪͭͺ͙͊ͭ͊ͣ͟ ς ͨ ͙͍͔͔͙ͪͦ͒ͤ͘Ύ͙ͣ ͣͯ͘·͙͟Σ ͙͍͙͙͗ͦͨͫΣ ͫͯ͟͡Έͨͭͯͪ· ͙ ͒ͪΦ  

˭ͤ͊;͙͔ͭ͡Έͤ·͔ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͒͡Ύ ͔͙ͪ͊͊͘͡ͼ͙͙ ͯ͟͡Έ͍͔ͭͯͪͦ͒;͔͎ͫͦͦ͟ 

͙ͨͪͤͼ͙ͨ͊ ͔͍ͨͪ͒ͦͫͭ͊͡Ύ͔ͭ ͍͋͊ͦ͊͘Ύ ͙͒ͫͼ͙͙ͨͤ͊͡ ͍ ͙͔͔ͫͫͭͣ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ 

͙͎͍͙͙ͤͫͭ͡;͔͚ͫͦ͟ ͎͍͙ͨͦ͒ͦͭͦ͟ ͔͍ͫͭͯ͒ͤͭͦ-ͪ ͙͍ͯͫͫͭͦ ς ͟ ͯͪͫ ͍͔͔͎ͫͦͪͣͤͤͦͦ ͎ͪͯͫͫͦͦ͟ 

͙͔͎ͭͪ͊ͭͯͪͤͦͦ͡ Ύ͘·͊͟Σ ͔ͦͫͦ͋ͤͤͦ ͙͔ͭ͊͟ ͔͎ͦ ͔ͪ͊͒͘͡·Σ ͊͟͟ ζ˶͔͙͎͙ͫͦͦ͟͟͡Ύη ͙ 

ζ͔͎͙̅ͪ͊ͦͦ͘͡ΎηΥ Ή͙ͭ ͔ͪ͊͒͘͡· ͍ͨͦͦ͘͡ΎΌͭ ΄͙ͪͦͦ͟ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͯ͟͡Έͭͯͪͤͦ-

͙͍ͣ͊ͪͪͦ͊ͤͤ͟·͔ ͔͙ͫ͟͡;͔͙͔ͫ͟ ͔͙͙͒ͤͼ·Σ ;ͭͦ ͙͙͍͔ͯͫ͊ͭ͡ ͙͎͍͍͔ͤͦͫͭͪ͊ͤͦ͒͡;͔͙͚ͫ͟ 

͔͊ͫͨͭ͟ ͙ͯ͘;͔͙ͤΎ ͍͔͍ͫͦͦͭͭͫͭͯΌ΅͔͎ͦ ͍ͯͪͦͤΎ Ύ͘·͍͚ͦͦ͟ ͙͔ͫͫͭͣ·Φ ́͊͟Σ ͍ ͨͪͦͼ͔͔ͫͫ 

͍͔͙ͦͫͦͤΎ ζ˶͔͙͎͙͙ͫͦͦ͟͟͡η ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͨͦ͒ͦ͋ͤ·ͻ ͔͙͙͒ͤͼ ͍ ͊͟;͔͍͔ͫͭ 

͙͡͡Ό͙͍͎ͫͭͪ͊ͭͤͦͦ ͔͙ͣ͊ͭͪ͊͊͡ ͔ͯͣͫͭͤͦ ͙ͨͪ ͙͔͊ͤ͊͘͡ ͔ͫ͒ͯ͡Ό΅͙ͻ ͍͍ͦͨͪͦͫͦΥ  

ς ͨ ͙͎͙͊ͪ͊͒ͣ͊ͭ;͔͙͔ͫ͟ ͦͭͤͦ΄͔͙ͤΎ ͍ ͔͙͔ͫ͟͟͡ ό͙ͨͪ ͍͔͙͙ͫͦͫͭ͊ͤ͡ 

͔͙ͭͣ͊ͭ;͔͙ͫ͟ͻΣ ͔͙ͫͦ͟͟͡-͔͙ͫͣ͊ͤͭ;͔͙ͫ͟ͻ ͪΎ͍͒ͦ ͍ͫͦ͡Σ ͪΎ͍͒ͦ ͎͙͙͍ͨͦͤͣͦΣ 

͔ͨͦ͒͋ͦͪ ͎͙͔͙͍ͨͪͦͤͣͦύΤ 
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ς ͣ ͙͍͙͍͔ͦͭͪͦ͊ͤͤͦκ͔͙͍͙͍͔ͤͣͦͭͪͦ͊ͤͤͦ ͤ͊͘;͔͙͔ͤ ͍ͫͦ͊͡ ό͙ͨͪ 

͍͙͙ͦͫͫͦ͒͊ͤ͘ ͍͔͔͚ͤͯͭͪͤͤ ͺͦͪͣ· ͍ͫͦ͊͡ ͫ ͙͍͔ͨͪ͡;͔͙͔ͤͣ ͒͊ͤͤ·ͻ 

Ή͙͎͙͙ͭͣͦͦ͡ύΤ  

ς ͡ ͔͙ͫ͟;͔͔ͫͦ͟ ͤ͊͘;͔͙͔ͤ ͍ͫͦ͊͡Σ ͔͎ͦ ͔ͦͣͨͦͤͤͭͤ͟·͚ ͍ͫͦͫͭ͊ ό͙͊ͤ͊͘͡ 

͍ͫͦ͡Σ ͯ͟͡Έͭͯͪͤͦ-ͤ͊͘;͙ͣ͊Ύ ͙ͤͺͦͪͣ͊ͼ͙Ύ ͦͭͦͪ͟·ͻ ͍·͔ͪ͊͗͊ͭͫΎ ͊͟͟ ͍ 

͔͙͍͒ͤͦͭ͊ͭͤͦͣΣ ͭ͊͟ ͙ ͍ ͙͍ͦͤͤͦͭ͊ͭͤͦͣ͟ ͤ͊͘;͔͙͙ͤύΤ 

ς ͭ ͙ͨ· ͔͔ͨͪͤͦͫͤ·ͻ ͤ͊͘;͔͙͚ͤ (͔ͣͭ͊ͺͦͪΣ ͔ͤͫͯ΅͙ͻ ͯ͟͡Έͭͯͪͤͦ-

ͤ͊ͼ͙ͦͤ͊͡ΈͤͯΌ ͙ͤͺͦͪͣ͊ͼ͙ΌύΤ 

ς ͫ ͙͔ͫͭͣͤ·͔ ͍ͫΎ͙͘ ͍ͫͦ͡Σ ͔͔ͦͨͪ͒͡Ύ͔ͣ·͔ ͪ͊ͤ͘·ͣ ͻ͔͊ͪ͊ͭͪͦͣ͟ 

ͺͯͤ͟ͼ͙͙͍͙ͦͤͪͦ͊ͤΎ ό͙͊ͤ͊͘͡ ͔͍ͯͫͭ͊ͪ΄͙ͻ ͍ͫͦ͡Σ ͦͭͫ·͊͡Ό΅͙ͻ ͟ ͯ͟͡Έ͔ͭͯͪΣ ͋·ͭͯ 

ͨͪͦ΄͡·ͻ ΉͨͦͻΤ ͙͔͚͒͊ͭͤͦ͟͡Σ ͎͚͗͊ͪͦͤͤͦ ͔͙͙ͫ͟͟͡ύΦ 

˽͙ͪ ͙ͯ͘;͔͙͙ͤ ͔ͪ͊͒͊͘͡ ζ͔͎͙̅ͪ͊ͦͦ͘͡Ύη ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͚ͯͫͭͦ;͙͍·ͻ 

͔͙͙͒ͤͼ ͫ ͤ͊ͼ͙ͦͤ͊͡Έͤͦ-ͯ͟͡Έ͚ͭͯͪͤͦ ͙ͤͺͦͪͣ͊ͼ͙͔͚ ͦ ͙͔ͣͪ ͔͙͔ͤ͋͗ͤͦ͘ ͙ͨͪ 

͔͙͙ͪ͊ͫͫͣͦͭͪͤ ͍͍ͦͨͪͦͫͦΥ 

ς ͦ  ͙͎͙͙ͭͨͦͦ͡ ͺ͔͎͙ͪ͊ͦͦ͘͡;͔͙ͫ͟ͻ ͍ͦ͋ͦͪͦͭͦ ͫ ͭͦ;͙͟ ͔͙ͪͤ͘Ύ ͙ͻ 

͔͙ͫͣ͊ͤͭ;͔͚ͫͦ͟ ͙͙ͫͭͤͦͫͭ͡Σ ͍͟͡Ό;͊Ύ ͙ ;͔͍͔ͭͪͭͯΌ ͎ͪͯͨͨͯ ͔͙͙͒ͤͼΣ ͚ͦͭͦͪͦ͟ 

˹Φ ˸ Φ ̊ ͙͚͊ͤͫ͟ ͙͒ͦͨͦͤ͡͡ ͙͊ͫͫ͟͡ͺ͙͊͟ͼ͙ΌΣ ͔͔ͨͪ͒ͦ͗ͤͤͯ͡Ό ˤΦ ʕ Φ ʕ ͙͎ͤͦͪ͊-

͍͒ͦ·ͣΣ ς ͺ͔͎͙ͪ͊ͦͦ͘͡;͔͙͔ͫ͟ ͍·͔͙ͪ͊͗ͤΎΥ ͪ͟·͊ͭ͡·͔ ͍ͫͦ͊͡ όͦ͋ͪ͊ͤ͘·͔ 

͍·ͫ͊͘͟·͍͙͊ͤΎ ͙͘ ͙͍͔͔͙͚ͨͪͦ͒ͤ͘ ͙ͪͯͫͫ͟ͻ ͙͔͔͚ͨͫ͊ͭ͡Σ ͨͦΉ͍ͭͦύΣ ͍͙ͨͦͫͦ͡ͼ·Σ 

͎͍͙ͨͦͦͦͪ͟Σ ͦͭͪ͊͗͊Ό΅͙͔ ζͯͣΣ ͤ͊͋͡Ό͔͒͊ͭ͡ΈͤͦͫͭΈ Χ ͤ ͊ͪͦ͒͊Σ ͦͭͤͦ΄͔͙͔ͤ ͟ 

͙͙͗ͤ͘Σ ͭͪͯ͒ͯΣ ͍ͦͫͤͦͤ·ͣ ͍͍͔ͤͪ͊ͫͭͤͤ·ͣ ͨͦͤΎ͙ͭΎͣη ό˴ͪ·͙ͫͤΣ нллфΣ ͫΦ 177); 

ς ͦ  ͙ͨͪͦͫͻ͔͙ͦ͗͒ͤ ͙ͅ ͔͎͙ͪ͊ͦͦ͘͡;͔͙ͫ͟ͻ ͔͙͙͒ͤͼΣ ͍ ;͙͊ͫͭͤͦͫͭ ͦ ͨͯͭΎͻ ͙ 

͙ͫͭͦ;͙ͤ͟ ͻ͊ ͍ͦ ͙͍͔͙ͤͤͦͤ͘͟Ύ ͙ͫ ͦͤͤ͟·ͻ ͙͒ ͙ͦ Σͣ ͦ͟ ͭͦ ·͔ͪ  ͫͦ ͫͭ͊ ͍͡ΎΌͭ ͋ͦ ȳ͡Έ́ Όͯ 

;͊ͫͭΈ ͺ͔͎͙ͪ͊ͦͦ͘͡;͔͎ͫͦͦ͟ ͺͦͤ͒͊ ͎ͪͯͫͫͦͦ͟ Ύ͘·͊͟Φ 

͙͍͙̅ͦͪͣͪͦ͊ͤΌ ͯ͟͡Έ͍͔ͭͯͪͦ͒;͔͚ͫͦ͟ ͔͔ͦͣͨͭͤ͟ͼ͙͙ ͋ͯ͒ͯ΅͙ͻ ͯ;͙͔͔͚ͭ͡-

͍͔͙͍ͫͦͫͤͦ͟͡ ͔͋ͯ͒ͭ ͍͍ͫͨͦͫͦ͋ͫͭͦ͊ͭΈ ͙ ͪ͊͋ͦͭ͊ ͫ ͔͙͎ͫͦͪ͊͟͟͡ͺ͙;͔͙͙ͫͣ͟ 

͙͙͒͊ͤ͘Ύ͙ͣΣ ͙͔ͣΌ΅͙͙ͣ ͯ͟͡Έ͔ͭͯͪͤͦ ͙ ͙͙ͫͭͦͪͦ͟-͙͎͍͙͙ͤͫͭ͡;͔͔ͫͦ͟ ͤ͊͘;͔͙͔ͤΦ 

̏ͭͦ ς ζ͍́ͦͦ͟͡·͚  ͍ͫͦ͊ͪ͡Έ ͙͍͎͗ͦͦ ͍͔͙͎ͦͪͯͫͫͦͦ͟͟͡ Ύ͘·͊͟η ˤΦ ˮ Φ ˨ ͊͡ΎΣ ͍ 

ͦͭͦͪͦͣ͟ ͙͔͔ͤ͊͋ͦ͡ ͨͦͤͦ͡ ͔͍͔ͨͪ͒ͫͭ͊ͤ͊͡ ͔͙ͫ͊͟͟͡Σ ͻ͔͙͊ͪ͊ͭͪͯ͘͟Ό΅͊Ύ ͋·ͭ 

͎ͪͯͫͫͦͦ͟ ͤ͊ͪͦ͒͊Σ ͔ͦͭͪ͊͗ͤ͊ ͙͔͒͊ͭͤ͊͟͡Ύ ͔͙ͫ͊͟͟͡Σ ͍ ͊͟;͔͍͔ͫͭ 

͙͡͡Ό͙͍͎ͫͭͪ͊ͭͤͦͦ ͔͙ͣ͊ͭͪ͊͊͡ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͍͙ͨͦͫͦ͡ͼ· ͙ ͎͍͙ͨͦͦͦͪ͟Φ 

˽͔ͦͤ͘͡·͙ͣ ͋ͯ͒ͯͭ ͙͔͒͊ͭͤ͟͡·͔ ό͔ͦͫͦ͋ͤͤͦ ͔ͭΣ ͦͭͦͪ͟·͔ ͦͭͪ͊͗͊Όͭ 

ͤ͊ͼ͙ͦͤ͊͡Έͤͦ-͔͎͙ͪͦͤ͊͡Έͤ·͚ ͔ͦͣͨͦͤͤͭ͟ύΣ Ή͙͎͙ͭͣͦͦ͡;͔͙͔ͫ͟Σ 

ͺ͔͎͙ͪ͊ͦͦ͘͡;͔͙͔ͫ͟ ͍͙ͫͦ͊ͪ͡Φ ˻͔ͫͦ͋ͦ ͔ͣͫͭͦ ͍ Ήͭͦͣ ͪΎ͒ͯ ͙͊ͤͣ͊͘Όͭ ͍͔͚ͤͦ΄͙͔ 

͙͙͒͊ͤ͘ΎΣ ͦͭͤͦͫΎ΅͙͔ͫΎ ͟ ͔͎͙͙͊ͭͦͪ͟ ͊ͤͭͪͦͨͦͼ͔͙ͤͭͪ;͔͙ͫ͟ͻΦ ˿͔͙ͪ͒ ͙ͤͻ 

ͣͦ͗ͤͦ ͍ͤ͊͊ͭ͘Έ ζˣͦ͡Έ΄͚ͦ ͺ͔͎͙ͪ͊ͦͦ͘͡;͔͙͚ͫ͟ ͍ͫͦ͊ͪ͡Έ ͎ͪͯͫͫͦͦ͟ Ύ͘·͊͟η ͨͦ͒ 

͔ͪ͒͊͟ͼ͙͔͚ ˤΦ ˹ Φ ́ ͔͙͡ΎΣ ͦͭͦͪ͟·͚ ͍͟͡Ό;͔͊ͭ ͍͔͍ͨͪ·͔ ͍͍͔͖͒ͤͤ·͚ ͍ ͙͍ͣͪͦͯΌ 

͙ͨͪ͊ͭͯ͟͟ ͍͔͙ͫͦͫͭ͊ͤ͡Ύ ͍͔͚ͫͦ͊ͪ͡ ͯ͟͡Έ͎͙ͭͯͪͦͦ͡;͔͙͚ͫ͟ ͔͙͚ͦͣͣͤͭ͊ͪ͟ 
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ͺ͔͎͙ͪ͊ͦͦ͘͡;͔͙ͫ͟ͻ ͔͙͙͒ͤͼΤ ζˣͦ͡Έ΄͚ͦ ͙͎͍͍͔ͤͦͫͭͪ͊ͤͦ͒͡;͔͙͚ͫ͟ ͍ͫͦ͊ͪ͡Έη 

ͨͦ͒ ͔ͪ͒͊͟ͼ͙͔͚ ̑Φ ˩ Φ ˽ ͪͦͻ͍ͦͪͦ͊Σ ͎͔͒ ͍͔͍ͨͪ·͔ ͨͦ͊͊ͤͦ͘͟Σ ͙͔͊͟͟ ͍·͔͙ͪ͊͗ͤΎΣ 

͔ͣͭ͊ͺͦͪ·Σ ͍͔͙ͫͪ͊ͤͤΎΣ ͔͙͙ͨ͊ͪͣΣ ͤ͊ͪͦ͒ͤ·͔ ͔͙ͨͫͤ ͙ ͭΦ ͨ Φ ζ͔ͨͦͪͦ͗͒͊ͭη 

Ύ͘·͍ͦ͊͟Ύ ͔͙ͪ͊͡ΎΣ ͊͟͟ ͫ͊ͣ Ύ͘·͟ ͍͔͔ͨͦ͒ͭͪ͗͒͊ͭ ͔͖ ͍͊͗ͤͦͫͭΈ ͙ ͤ͊͘;͙ͣͦͫͭΈΦ 

˾͊͋ͦͭ͊ ͫͦ ͍ͫͦ͊ͪ͡Ύ͙ͣ ͔ͣͦ͗ͭ ͋·ͭΈ ͎͙͍ͦͪ͊ͤͦ͊ͤ͊͘ ͊͟͟ ͙ͨͪ ͙ͯ͘;͔͙͙ͤ ͔ͪ͊͒͊͘͡ 

ζ˶͔͙͎ͫͦͪ͊͟͟ͺ͙ΎηΣ ͭ͊͟ ͙ ͙ͨͪ ͔͙͙ͪ͊ͫͫͣͦͭͪͤ ͍͔͍ͫͦͦͭͭͫͭͯΌ΅͙ͻ ͔ͭͣ ͯͪͫ͊͟ 

͍͔͔͎ͫͦͪͣͤͤͦͦ ͎ͪͯͫͫͦͦ͟ ͙͔͎ͭͪ͊ͭͯͪͤͦͦ͡ Ύ͘·͊͟Φ 

͔͔̇ͫͦͦ͋ͪ͊ͤͦ͘͡ ͙͍͔ͨͪ͊ͭ͟͡Έ ͔͙ͣ͊ͭͪ͊͡ ͙͔͒ͦͨͦͤͭ͡͡Έͤ·ͻ ͙ͫͭͦ;͙͍ͤͦ͟Σ 

͔͍ͨͪ͒ͫͭ͊͡ΎΌ΅͙͚ ͙͔͔ͤͭͪͫ ͒͡Ύ ͔͍ͫͭͯ͒ͤͭͦ ͫ ͭͦ;͙͟ ͔͙ͪͤ͘Ύ ͦͫͣ·͔͙ͫͤ͡Ύ ͙͙ͣ 

ͯ͟͡Έͭͯͪͤͦ-ͤ͊ͼ͙ͦͤ͊͡Έ͚ͤͦ ͔ͫͨͼ͙ͺ͙͙͟ ͙ͯ͘;͔͎͊ͣͦͦ Ύ͘·͊͟Φ ̏ͭͦ ͎ͣͦͯͭ ͋·ͭΈ 

ζΉ͙͎͙ͭͣͦͦ͡;͔͙͔ͫ͟η ͔ͭͫͭ͟·Σ ͍ͫͦͫͭ͊͡ΎΌ΅͙͔ ͔͙͔ͫͦ͒ͪ͗͊ͤ ͙͎ͤ͟ 

˹Φ ˸ Φ ̊ ͎͊ͤͫͦͦ͟ ζˤ ͣ ͙͔ͪ ͍ͫͦ͡ηΣ ˶Φ ʕ Φ ̂ ͔͎ͫͨͤͫͦͦ͟ ζ˿͍ͦͦ͡ ͦ ͍ͫͦ͊͡ͻηΣ 

͔͙ͣ͊ͭͪ͊͡· ͙͙ͪͯ͋ͪ͟ ζ̒͘·͟ ͙ ͯ͟͡Έͭͯͪ͊η ͍ ͤ͊ͯ;ͤͦ-͔͙ͣͭͦ͒;͔ͫͦͣ͟ ͔͗ͯͪͤ͊͡ 

ζ˾͙͚ͯͫͫ͟ Ύ͘·͟ ͍ ΄͔ͦ͟͡η ͙ ͒ͪΦ  

˻͚͒ͤͦ ͙͘ ͔͔͚ͦͫͦ͋ͤͤͦͫͭ ͙ͯ͘;͔͙ͤΎ ͙ͤͦͫͭͪ͊ͤͤ·͙ͣ ͔͙ͫͭͯ͒ͤͭ͊ͣ-

ͺ͙͎͙ͦͦ͊ͣ͡͡ ͯͪͫ͊͟ ͍͔͔͎ͫͦͪͣͤͤͦͦ ͎ͪͯͫͫͦͦ͟ ͙͔͎ͭͪ͊ͭͯͪͤͦͦ͡ Ύ͘·͊͟ Ύ͍͡ΎΌͭͫΎ 

͙͔ͫͫͭͣͤ·͔ ͍͔͙ͫͦͨͦͫͭ͊ͤ͡Ύ ͫ ͙ͻ ͪͦ͒ͤ·ͣ Ύ͘·ͦͣ͟ ͙͔ͣͤͤͦ ͨͦ ͔ͭͣ ͔͊ͫͨͭ͊ͣ͟Σ 

ͦͭͦͪ͟·͔ ͙ͦͤͭͪ͊ͫͭͪͯ͟Όͭ ͫ ͙ͯ͘;͔͊ͣ·ͣΥ ͍ͫͦͫͭ͊ ͺ͔ͦͤͣΣ ͊͟ͼ͔͎͙ͤͭͦͦ͡;͔͙͔ͫ͟ 

͔͙ͦͫͦ͋ͤͤͦͫͭΣ ͍͔͙͔ͫͦͦ͋ͪ͊͘ ͣͦͪͺ͎͙ͦͦ͡;͔͙ͫ͟ͻ ͔͎͙͚͊ͭͦͪ͟ ͙ ͭΦ ͒ Φ ͙̏ͭ 

͔͙ͨ͊ͪ͊͡͡͡ ͎ͨͦͣͦ͊Όͭ ͦ͋ͯ;͊Ό΅͙ͣͫΎ ͦͫͦͤ͊ͭ͘Έ ͙ͯͤ͊͟͡ΈͤͦͫͭΈ ͙͔ͫͫͭͣ· ͔ͤ 

ͭͦ͡Έͦ͟ ͎ͪͯͫͫͦͦ͟Σ ͤͦ ͙ ͎ͪͦ͒ͤͦͦ Ύ͘·͊͟Φ ˴͔ͪͦͣ ͎ͭͦͦΣ ͙ͨͪ ͙ͯ͘;͔͙͙ͤ ͎͒͊ͤͤͦͦ 

ͯͪͫ͊͟ ͍ ͍ͯ͊͘ͻ ͙̂ͪ͊ͤ͟· ͔ͨͦͤ͘͡·ͣ ͔͋ͯ͒ͭ ͍͔͙͔ͯͫͭ͊ͤͦͤ͡ ͍ͫΎ͔͚͘ ό;͊΅͔ ͍ 

ͺ͔ͦͪͣ ͔͙͔͍ͦͣͣͤͭ͊ͪ͟ ͔͍͔ͨͪͨͦ͒͊͊ͭ͡Ύύ ͫ Ύ͍͔͙ͤ͡Ύ͙ͣ ͙͍͔͎͋ͦͪͦ͒ͫͭͤͤͦͦ͘͟͡ 

͙ͯͪ͊͟ ͎ͤͫͦͦ͟ Ύ͘·͊͟Σ ͍͔͙͔ͫͦͨͦͫͭ͊ͤ͡ ͚ͪͯͫͫͦ͟ ͙ ͙͚ͯͪ͊ͤͫͦ͟͟ ͯ͟͡ΈͭͯͪΣ 

͙͔ͣΌ΅͙ͻ ͦ͋΅͙͔ ͙ͦͪͤ͟Φ ͔͔̇ͫͦͦ͋ͪ͊ͤͦ͘͡ ͙͙ͫͭͦͪ;͔͔ͫͦ͟ ͔͙͍͙͔ͦͣͣͤͭͪͦ͊ͤ͟ 

ͺ͍͊ͭͦ͟ ͍͔͔͎ͫͦͪͣͤͤͦͦ ͎ͪͯͫͫͦͦ͟ Ύ͘·͊͟ ͍ ͍͔͙͙ͫͪ͊ͤͤ ͫ ͙͙ͯͪ͊ͤͫͣ͟͟Φ 

˴ͯ͡Έ͍͔ͭͯͪͦ͒;͔͙͚ͫ͟ ͔ͦͣͨͦͤͤͭ͟ ͔͊ͦ͗ͤ͘͡ ͍ ͫ͊ͣͦͣ ͔͙͙ͫͦ͒ͪ͗͊ͤ 

͙͒ͫͼ͙͙ͨͤ͡ ͙͎͍͙͙ͤͦͫͭͦͪ͡;͔͎ͫͦͦ͟ ͼ͙͊͟͡ ς ζˮ͙ͫͭͦͪ;͔͚ͫͦ͟ ͎͙͙ͪ͊ͣͣ͊ͭ͟ηΣ 

ζˮ͙͙ͫͭͦͪ ͎ͪͯͫͫͦͦ͟ ͙͔͎ͭͪ͊ͭͯͪͤͦͦ͡ Ύ͘·͊͟ηΣ ͍ ͨͪͦͼ͔͔ͫͫ ͙ͯ͘;͔͙ͤΎ ͦͭͦͪ͟·ͻ ͯ 

͔͍ͫͭͯ͒ͤͭͦ ζͺ͙͔ͦͪͣͪͯͭͫΎ ͔͍͔͙͔ͨͪ͒ͫͭ͊ͤ͡ ͦ Ύ͘·͔͟ ͊͟͟ ͦ͋΅͔͍͔ͫͭͤͤͦͣ 

Ύ͍͔͙͙ͤ͡Σ ͍͙͍ͪ͊͊͘Ό΅͔ͣͫΎ ͙ ͙͔ͣͤ͘ΎΌ΅͔ͣͫΎ ͍ ͔͚ͭͫͤͦ ͍ͫΎ͙͘ ͫ ͙͙͔͚ͫͭͦͪ 

ͤ͊ͪͦ͒͊η ό˽͊ͻ͔ͤͤͦ͟Σ нлмуΣ ͫΦ 167).  

ˣͦ Έ́͡ ȳ͙͔ ͍ͦͣͦ͘ ͗ͤ ͙ͦͫͭ ͒ Ύ͡ ͦͫͣ·͔͙ͫͤ͡Ύ ͫͭͯ͒ ͔͙ͤͭ͊ͣ  ͤ ͼ͙͊ͦͤ͊͡Έͤ -ͦ

ͯ͟͡Έ͚ͭͯͪͤͦ ͔ͫͨͼ͙ͺ͙͙͟ ͙ͯ͘;͔͎͊ͣͦͦ Ύ͘·͊͟ ͔͍ͨͪ͒ͦͫͭ͊͡Ύ͔ͭ ͯͪͫ͟ 

ζ˿͙͙͙ͭͫͭ͊͟͡ηΣ ͙͍ͨͪ͊ͤͤ͘·͚ ͙ͫͯ͗ͭ͡Έ ͙ͨͦͤ͊ͤ͘Ό Ή͔͙͙ͫͭͭ͟ ͍ͫͦ͊͡Φ ˤ ͔͔ͦͤͭͫͭ͟͟ 

ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͯ͟͡Έ͍͔ͭͯͪͦ͒;͔͚ͫͦ͟ ͔͔ͦͣͨͭͤ͟ͼ͙͙ ͙ͤͦͫͭͪ͊ͤͤ·ͻ ͍͍͋͊͊͊ͪͦ͟͡-

ͺ͙͎͍ͦͦͦ͡͡ ͔͚͍͔͒ͫͭͤͤ͊ ͔͋ͯ͒ͭ ͔͔ͪͦͣͤ͒͊͟ͼ͙ΎΣ ͦͭͦͪͯ͟Ό ͖͒͊ͭ ˶Φ ˽ Φ ˮ ͍͍͊ͤͦ͊ 

͒͡Ύ ͦ͋ͯ;͔͙ͤΎ ͙͙ͯͪ͊ͤͫ͟͟ͻ ͔͍ͫͭͯ͒ͤͭͦΥ ζ˿͔͔͒ͯͭ͡ ͙͙ͯͫͭ͡Έ ͙ͨͪ͊ͭ͟;͔͙͚ͫ͟ 
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͔͊ͫͨͭ͟ ͔͍͙ͨͪͨͦ͒͊͊ͤΎ ͙͙͙͙ͫͭͫͭ͟͡Σ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͙ͨͫ͊ͭΈ ͍ͭͦͪ;͔͙͔ͫ͟ ͪ͊͋ͦͭ·Σ 

͔͒͊ͭ͡Έ ͪ͊ͤͦͦ͋ͪ͊ͤ͘͘·͔ ͔͙ͯͨͪ͊͗ͤͤΎ ͤ͊ ͔͙͔ͣ͊ͭͪ͊͡ ͍͔ͫͭͪ͊ͤͦ͒;͔͎ͫͦͦ͟ 

ͻ͔͊ͪ͊ͭͪ͊͟η όˮ͍͍͊ͤͦ͊Σ нллоΣ ͫ Φ 63).  

˽͙͍͔ͪ͡;͔͙ͤΌ ͍ ͊͟;͔͍͔ͫͭ ͙͙͒͒͊ͭ͟;͔͎ͫͦͦ͟ ͔͙ͣ͊ͭͪ͊͊͡ ͔͙͙͒ͤͼ ͫ 

ͤ͊ͼ͙ͦͤ͊͡Έͤͦ-ͯ͟͡Έͭͯͪͤ·ͣ ͔ͦͣͨͦͤͤͭͦͣ͟ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͙ ͙͒ͫͼ͙͙ͨͤ͊͡ 

ζ˴ͯ͡Έͭͯͪ͊ ͔ͪ;͙ηΣ ͙ͨͪͦ͋΅͊Ό΅͊Ύ ͔͍ͫͭͯ͒ͤͭͦ ͟ ͎͍͋ͦ͊ͭͫͭͯ ͚ͪͯͫͫͦ͟ ͔͙͙ͫ͟͟͡ ͙ 

ͺ͔͎͙͙ͪ͊ͦͦ͘͡Φ ˭ͤ͊;͙ͣ·͙ͣ ͍ ͔ͦ͋ͫͯ͗͒͊ͣͦͣ ͔͔͊ͫͨͭ͟ Ύ͍͡ΎΌͭͫΎ ͙͔ͭ͊͟ ͔ͪ͊͒͘͡·Σ 

͊͟͟ ζˣ͎͍ͦ͊ͭͫͭͦ ͙ ͙͔ͪ͊ͤͦͦ͋ͪ͊͘͘ ͔ͪ;͙ηΣ ζ˻͋ͪ͊ͤͦͫͭ͘Έ ͙ ͍·͙͔ͪ͊ͭ͘͡ΈͤͦͫͭΈ ͔ͪ;͙ηΣ 

ζ˾͔;͔͍͚ͦ Ή͙͔ͭͭ͟ηΣ ͦ͋Ά͖ͣ ͦͭͦͪ͟·ͻ ͔ͣͦ͗ͭ ό͙ ͔͒ͦ͗ͤ͡ύ ͋·ͭΈ ͪ͊ͫ΄͙͔ͪͤ ͊͘ ͫ;͖ͭ 

͔͙ͪ͊ͫͫͣͦͭͪͤΎ ͔ͨͪͦ͋ͣ͡ ͔ͣ͗ͯ͟͡Έ͚ͭͯͪͤͦ ͙ͦͣͣͯͤ͊͟͟ͼ͙͙.  

˻͋Ύ͔͊ͭ͘͡Έ͎ͤͦͦ ͯ;͖ͭ͊ ͙͙͙ͫͭͦͪ ͙ ͯ͟͡Έͭͯͪ· ͤ͊ͪͦ͒͊ ͔͔ͭͪ͋ͯͭ ͙͊ͤ͊͘͡ 

Ύ͘·͊͟ ͻ͔͍͔͎ͯ͒ͦ͗ͫͭͤͤͦͦ ͙͍͔͔͙ͨͪͦ͒ͤ͘ΎΣ ͍͙ͨͪͦͦ͒ͣ·͚ ͍ ͪ͊ͣ͊͟ͻ ͙ͨͪ͊ͭͯͣ͊͟͟ 

ζ˶͙͎͍͙͙ͤͫͭ;͔͙͚ͫ͟ ͙͊ͤ͊͘͡ ͻ͔͍͔͎ͯ͒ͦ͗ͫͭͤͤͦͦ ͔ͭͫͭ͊͟ηΦ ˻͋ Ήͭͦͣ ͙ͨͫ͊͡ ͔΅͖ 

ˤΦ ʕ Φ ʕ ͙͎͍ͤͦͪ͊͒ͦΥ ζˮͯ͘;͔͙͔ͤ ͻ͔͍͔͎ͯ͒ͦ͗ͫͭͤͤͦͦ ͙͍͔͔͙ͨͪͦ͒ͤ͘ΎΣ ͔͎ͦ Ύ͘·͊͟Σ 

͔͙ͫͦ͒ͪ͗͊ͤΎ ͒ͦ͗ͤͦ͡ ͙ͦͨͪ͊ͭΈͫΎ ͤ͊ ͎͔ͯ͋ͦͦ͟͡ ͙͙͔ͨͦͤͣ͊ͤ ͦ͋΅͔͍͔͚ͫͭͤͤͦ 

͙͙͗ͤ͘ ͍͔͍ͫͦͦͭͭͫͭͯΌ΅͔͎ͦ ͔͙ͨͪͦ͒͊ ͍͙͙ͪ͊ͭ͘Ύ ͤ͊ͪͦ͒͊Σ ͤ͊ ͔͔ͪ͊ͤͦͫͭͦͪͦͤͤ͘ 

͙͔ͤ͊ͤ͘ ͯ͟͡Έͭͯͪ·Σ ͙͔ͭͪ͊ͭͯͪ͡· ͙ ͙͍ͫͯͫͫͭ͊͟ Ή͚ͭͦ Ήͨͦͻ͙ΦΦΦη όˤ͙͎͍ͤͦͪ͊͒ͦΣ мфрфΣ 

ͫΦ мтмύΦ ˨͊ͤͤ·͚ ͙ͨͪͤͼ͙ͨ ͙͊ͤ͊͊͘͡ ͻ͔͍͔͎ͯ͒ͦ͗ͫͭͤͤͦͦ ͙͍͔͔͙ͨͪͦ͒ͤ͘Ύ 

͍͙ͦ͋ͯͫͦ͡͡ ͪΎ͒ ͎͙͒ͪͯͻ ͙ͨͪͤͼ͙͍ͨͦΣ ͦͫͦ͋ͦ ͍͊͗ͤ·ͣ ͔͙ͫͪ͒ ͦͭͦͪ͟·ͻ ͍ ͔͔͊ͫͨͭ͟ 

͔͚ͦ͋ͫͯ͗͒͊ͣͦ ͔ͨͪͦ͋ͣ͡· Ύ͍͡Ύ͔ͭͫΎ ͔ͫ͒ͯ͡Ό΅͙͚Υ ζ˹͙͙͍ͦͣͤ͊ͭͤ·͔ ͔͙͙͒ͤͼ· 

Ύ͘·͊͟ ό͍ͫͦ͊͡Σ ͺ͔͎͙ͪ͊ͦͦͣ͘͘͡·Σ ͍ͫͦ͋ͦ͒ͤ·͔ ͍ͫͦͦͫͦ͡;͔͙ͭ͊ͤΎύ ͒ͦ͗ͤ͡· ͋·ͭΈ 

ͪ͊ͫͪ͟·ͭ· ͍ͦ ͍͔ͫͻ ͙ͨͪͫͯ΅͙ͻ ͙ͣ ͺ͍ͦͤͦ·ͻ ͙ ͙͍ͦͤͤͦͭ͊ͭͤ͟·ͻ ͤ͊͘;͔͙ͤΎͻ ͊͟͟ 

Ύ͘·͍ͦ͟·͔ ͦ͋ͦͤ͊͘;͔͙ͤΎ ͎ͭͦͦ ͙͙͡ ͙͎ͤͦͦ ͯ͟͡Έͭͯͪͤͦ-͙͙ͫͭͦͪ;͔͎ͫͦͦ͟ 

ό͙͎͍͍͔ͤͦͫͭͪ͊ͤͦ͒͡;͔͎ͫͦͦ͟ύ ͔͙ͫͦ͒ͪ͗͊ͤΎη ό͙͚̊͊ͤͫ͟Σ мффлΣ ͫΦ 24).  

˿ ͼ͔͡ΈΌ ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͯ͟͡Έ͍͔ͭͯͪͦ͒;͔͚ͫͦ͟ ͔͔ͦͣͨͭͤ͟ͼ͙͙ ͙ͨͪ ͦ͋ͯ;͔͙͙ͤ 

͔͍ͫͭͯ͒ͤͭͦ-͙ͤͦͺ͍ͦͤͦ ͼ͔͔ͫͦͦ͋ͪ͊ͤͦ͘͡ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͒͡Ύ ͙͊ͤ͊͊͘͡ ͔ͭͫͭ͟· ͫ 

ͤ͊ͼ͙ͦͤ͊͡Έͤͦ-ͯ͟͡Έ͚ͭͯͪͤͦ ͍ͫͦͫͭ͊͡ΎΌ΅͔͚Φ ˹͔ͦ͋ͻ͙ͦ͒ͣͦ ͙ͨͪ Ήͭͦͣ ͙ͨͦ͒͋ͪ͊ͭΈ 

͙͔ͭ͊͟ ͔͍ͭͫͭͦ͟·͔ ͺ͔͔ͤͦͣͤ·Σ ͍ ͦͭͦͪ͟·ͻ ͋· ͯ͟͡Έͭͯͪͤ·͚ ͺͦͤ ͨͪͦΎ͍͡Ύͫ͡Ύ ͤ͊ 

ͪ͊ͤ͘·ͻ ͍ͯͪͦͤΎͻ Ύ͘·͍͚ͦͦ͟ ͙͔ͫͫͭͣ· ς ͔͙ͫ͟͟͡-ͦͺ͔͎͙ͪ͊ͦͦ͘͡;͔ͫͦͣ͟, 

ͣͦͪͺ͎͙ͦͦ͡;͔ͫͦͣ͟Σ ͙͙ͫͤͭ͊ͫ͟;͔ͫͦͣ͟Φ ˽͔͔ͪ;͔ͤΈ ͔͍ͫͪ͒ͫͭΣ ͙ͭͪ͊ͤͫͪͯ͡Ό΅͙ͻ 

ͯ͟͡Έͭͯͪͤͦ-ͤ͊ͼ͙ͦͤ͊͡Έ͔ͤͦ ͙͔ͫ͊ͣͦͫͦͤ͊ͤ͘Σ ͔͙ͣͭͦ͒͊͟ ͔ͣͦ͗ͭ ͙͍͍ͨͦ͊ͣͫͭͦ͊ͭ͘Έ ͯ 

͙͎͍ͤͦͯ͟͡͡Έ͎͙͙ͭͯͪͦͦ͡Σ ͙͎͍͙͙͙ͤͫͭ͟͡Σ ͺ͙ͦͫͦ͡ͺ͙͙Φ ́͊͟Σ ͤ͊ ͍͔ͯͪͦͤ ͔͙͙ͫ͟͟͡ ͙ 

ͺ͔͎͙͙ͪ͊ͦͦ͘͡ ς Ήͭͦ ͤ͊ͼ͙ͦͤ͊͡Έͤͦ-͙͍ͣ͊ͪͪͦ͊ͤͤ͟·͔ ͙͙͍ͤͦͣͤ͊ͭͤ·͔ ͔͙͙͒ͤͼ·Σ 

ͯ͟͡Έͭͯͪͤͦ-ͤ͊͘;͙ͣ͊Ύ ͙ͤͺͦͪͣ͊ͼ͙Ύ ͦͭͦͪ͟·ͻΣ ͨͦ ͍͔͔͙ͯͭͪ͗͒ͤΌ ˤΦ s Φ ˸ ͍͚͊ͫͦͦ͡Σ 

͔ͣͦ͗ͭ ͋·ͭΈ ͔͍͔ͨͪ͒ͫͭ͊ͤ͊͡ ;͔͔ͪ͘ ͯ͟͡Έͭͯͪͤ·͔ ͔ͫͣ· ό͍ͫ͊ͣͦ͊ͪ, ͙͋ͤ͡·, ͙͋͊͘), 

ͯ͟͡Έͭͯͪͤ·͚ ͺͦͤ ό͙ͫͪͦͭ͊ ͊͊ͤͫ͊͘͟͟Ύ, ͍ͦ ͍ͫΌ ͙͍͍͊ͤͦͫͯ͟ΌύΣ ͯ͟͡Έͭͯͪͤ·͔ 

ͦͤ͟ͼ͔ͨͭ· ό͒ͯ΄͊, ͫͯ͒Έ͋͊, ͭͦͫ͊͟, ͍ͦ͡Ύύ ͙ ͯ͟͡Έͭͯͪͤ·͔ ͦͤͤͦͭ͊͟ͼ͙͙ ό͙͍ͭͪͯͫ͡·͚ 

͊͟͟ ͊͘Ύͼ, ͔ͤͯ͟͡Ό͙͚͗ ͊͟͟ ͔͍͔ͣ͒͒ΈύΦ ˴ Ήͭͦͣͯ ͔͗ ͍ͯͪͦͤΌ ͣͦ͗ͤͦ ͔͙ͦͭͤͫͭ ͙ 
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͔ͨͪͼ͔͔͒ͤͭͤ·͔ ͙͔ͣͤ͊ ό˽ͯ΄͙ͤ͟, ˽͔ͭͪ ˽͔͍ͪ·͚, ˿͍͍ͯͦͪͦ, ˶͍ͦͣͦͤͦͫͦ, ͔̉ͻ͍ͦ, 

˸͔͔͔͔͍ͤ͒͡, ́͊ͪ͊ͫ ˣͯ͡Έ͋͊ύΣ ͪ͟·͊ͭ͡·͔ ͍·͔͙ͪ͊͗ͤΎ ό ˮ͒ ·ͣ ͔ͦͭ;͔͍ͫͭ͊ ͤ͊ͣ 

ͫ͊͒ͦ͟͡ ͙ ͙ͨͪΎ͔ͭͤΤ ˹͔ͭ ͯ͘ ͍ͫΎ͔͔ͭ ͍͙ͭͦ͊ͪ΅͔͍ͫͭ͊Τ ˴͎ͦ͒͊ ͍ ͍͙ͭͦ͊ͪ΅͊ͻ 

͎ͫͦ͊ͫ͡ΈΎ ͔ͤͭΣ ͤ͊ ͊͒͡ ͙ͻ ͔͒ͦ͡ ͔ͤ ͚͔ͨͦ͒ͭΤ ˤ ;͔͍͔͔ͦ͟͡ ͒ͦ͗ͤͦ͡ ͋·ͭΈ ͍͖ͫ 

͔ͨͪͪ͊ͫͤͦ͟Υ ͙ ͙͡ͼͦΣ ͙ ͔ͦ͒͗͒͊Σ ͙ ͒ͯ΄͊Σ ͙ ͣ·͙ͫ͡ύ ͙ ͭΦ ͒ Φ ˹͊ ͍͔ͯͪͦͤ ͎͙͙ͪ͊ͣͣ͊ͭ͟ 

Ήͭͦ ͙ͪ͊͘͡;ͤ·͔ ͣͦͪͺ͎͙ͦͦ͡;͔͙͔ͫ͟ ͙ ͙͙ͫͤͭ͊ͫ͟;͔͙͔ͫ͟ Ύ͘·͍ͦ͟·͔ Ύ͍͔͙ͤ͡ΎΣ ͺ͊ͭ͟·Σ 

͍ ͦͭͦͪ͟·ͻ ͔ͦͭͪ͊͗͊ͭͫΎ ͔ͣͤͭ͊͡ΈͤͦͫͭΈ ͤ͊ͪͦ͒͊Σ ͙͔ͤ͊ͨͪͣͪΣ ͔ͯͣͤΈ΄͙͔ͭ͡Έͤͦ-

͔͊ͫ͊ͭ͟͡͡Έͤ·͔ ͺͦͪͣ· ͫ ͫͯͺͺ͙͙ͫ͊ͣ͟ ͫͯ͋Ά͔͙͍͚ͭͤͦ͟ ͦͼ͔͙ͤ͟ ό͙͊ͪͭͯ͘͟͟, 

ͦͪͦ͟;͊͟, ͙ͤͦͫ͟, ͔͔ͣͫͭ;ͦ͟, ͔͙ͫͫͭͪ;͊͟, ͣ͊͡Ό͔ͫͤΈ͙͚͟, ͍͔͒ͦͪͦͤͤ͘·͚, 

͘͡Ό΅͙͚) ς ͔ͫͨͼ͙ͺ͙;͔ͫ͊͟Ύ ;͔ͪͭ͊ ͎ͪͯͫͫͦͦ͟ Ύ͘·͊͟Σ ͙ͦͤ ͙ͨͪ͒͊Όͭ ͍ͫͦͯ͡ 

Ή͔͙͍ͫͨͪͫͫͤͦ͟-Ήͣͦͼ͙ͦͤ͊͡ΈͤͯΌ ͦͪ͊ͫͯ͟͟ ͙ ͍·ͪ͊͗͊Όͭ ͦͭͤͦ΄͔͙͔ͤ ͎͍ͦͦͪΎ΅͔͎ͦ ͟ 

͔͔ͨͪ͒ͣͭͯΣ ͙ͨͪͤ͊ͯ͘͟Σ ͙͡ͼͯΤ ͔͔ͫͣ͟͡· ͫ ;͙͊ͫͭͼ͔͚ -͊͟ (ͨ ͙͔͙ͪͤͫ-͟,͊ ͙ͪ͊ͫͫ͊͗͟-͟)͊ 

ͦͭͪ͊͗͊Όͭ ζ͎͍ͦͭͦͤͦͫͭΈ ͚͙ͦ͋ͦͭͫΈ ͔͋͘ ͼ͔͔͙͚ͪͣͦͤ ͍ ;͔͍͔ͦ͡;͔͙ͫ͟ͻ ͦͭͤͦ΄͔͙ͤΎͻη 

ό͔̆ͪͦͤͦ͟͡Σ нллсΣ ͫΦ смύΤ ͋ͦ͡Έ΄͔ͦ ͙ͦ͟͡;͔͍ͫͭͦ ͔͙͋͘͡;ͤ·ͻΣ ͙ͤͺ͙͙͙͍ͤͭͤ·ͻ 

͔͔͙͚ͨͪ͒ͦ͗ͤ͡ ό˹͊ͣ ͋·ͦ͡ ͔ͫͯ͗͒ͤͦ ͍͔͙ͫͭͪͭͭΈͫΎΤ ˬ͙ͤ͘Έ ͙ͨͪͦ͗ͭΈ ς ͔ͤ ͔ͨͦ͡ 

͔͔͚͙ͨͪͭΤ ˶͙΄͔͔ͤ ͎͍͙ͦͦͪͭΈ ς ͭͦ͡Έͦ͟ ͔͒ͯ͡ ͍͔͙ͪ͒ͭΈ) ς Ήͭͦ ζ͔͙͔ͦͭͦ͋ͪ͊͗ͤ 

͚ͭ͊ͦ͟ ;͔ͪͭ· ͙ͪͯͫͫ͟ͻΣ ͊͟͟ ͍͔ͪ͊ ͍ ͫͯ͒Έ͋ͯΣ ͺ͙͊ͭ͊ͣ͘͡Σ ͙͍ͨ͊ͫͫͤͦ-͔ͫͦͪ͘ͼ͔͊ͭ͡Έ͔ͤͦ 

ͦͭͤͦ΄͔͙͔ͤ ͟ ͙ͣͪͯη ό˸͍͊ͫͦ͊͡Σ нллуΣ ͫΦ мусύ ͙ ͭΦ ͒ Φ 

˩͙ͫ͡ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͒͡Ύ ͪ͊͋ͦͭ· ͨͦ͒ͦ͋ͤ·͔ ͔͍ͭͫͭͦ͟·͔ ͔ͪͺ͔͔ͪͤͭ·Σ ͭͦ 

ͼ͔͔ͫͦͦ͋ͪ͊ͤͦ͘͡ ͎͍͙ͦͦͪͭΈ ͦ ͙͎͍ͤͦͯ͟͡͡Έ͍͔ͭͯͪͦ͒;͔ͫͦͣ͟ ͙͔͊ͤ͊͘͡ ͔ͭͫͭ͊͟Φ  ζ̏ͭͦ 

ͪ͊͋ͦͪ͘ ͔ͭͫͭ͊͟ ͍ͦ ͍͙͍͊ͣͦͫ͘Ύ͙͘ Ύ͘·͊͟ ͙ ͯ͟͡Έͭͯͪ·Υ ͍·͔͔͙͔͒ͤ͡ ͔͙ͫͣ͊ͤͭͦ͟-

ͫͭͪͯͭͯͪͤ͟·ͻ Ή͔͔͍ͣͤͭͦ͡ ͔ͭͫͭ͊͟Σ Ύ͘·͍ͦ͟·ͻ ͔͙͙͒ͤͼ ͍͔ͫͻ ͍͔͚ͯͪͦͤΣ ͔͖ͫͦͦͭͤͫͤͤ·ͻ 

ͫ ͔͔͖ͦͨͪ͒ͤͤ͡·ͣ ͔͙͔ͫͦ͒ͪ͗͊ͤͣΣ ͙ͭͨͦͣΣ ͙͔ͫͭͣ͡ ͔ͪ;͙Τ ͔͔͔͙͔ͦͨͪ͒ͤ͡ 

͙͙͍͚ͦͣͣͯͤ͊ͭͤͦ͟͟Σ ͫͦͼ͙ͦͯ͟͡Έ͚ͭͯͪͤͦΣ ͯͣͯ͟͡Ύ͙͍͚ͭͤͦ ͙ Ή͔͙ͫͭͭ;͔͚ͫͦ͟ ͺͯͤ͟ͼ͙͙ 

͔ͭͫͭ͊͟Σ ͍·Ύ͍͔͙͔ͤ͡ ͍ ͔͔ͭͫͭ͟ ͙͙ͫͭͦͪͦ͟-ͯ͟͡Έ͚ͭͯͪͤͦ ͙ͤͺͦͪͣ͊ͼ͙͙Σ ͔͚ͦͭͪ͊͗ͤͤͦ ͍ 

ͯ͟͡Έ͚ͭͯͪͦͤͦͫͤͦ ͔͙͔ͫ͟͟͡η ό̆ͦ͒Ύ͍ͦ͊͟Σ нлмнΦ ͫ Φ 6).  

ˤ ͔͔͙ͭͦͪͭ;͔ͫͦͣ͟ ͔ͯͪͫ͟ ζ˻͋΅͔͔ Ύ͘·͙͔ͦͤ͊ͤ͘͟ηΣ ͍͔͊ͪ͘΄͊Ό΅͔ͣ 

ͦ͋΅͔͙͎͍͙͙ͤͫͭ͡;͔ͫͯ͟Ό ͎͍ͨͦ͒ͦͭͦͯ͟ ͋ͯ͒ͯ΅͙ͻ ͯ;͙͔͔͚ͭ͡-͍͔͙͍ͫͦͫͤͦ͟͡Σ ͙ͨͪ 

͙ͯ͘;͔͙͙ͤ ͔ͪ͊͒͊͘͡ ζˮ͙ͫͭͦͪΎ Ύ͘·͙ͦͤ͊ͤ͘͟Ύη ͯ ͔͍ͫͭͯ͒ͤͭͦ ͺ͙͔ͦͪͣͪͯͭͫΎ 

͔͍͔͙͔ͨͪ͒ͫͭ͊ͤ͡ ͦ ͍͔͙͙ͫͭ͊ͤͦͤ͡ ͙ ͍͙͙͙ͪ͊ͭ͘ ͍ ͙͙͙ͫͭͦͪ ͙͎͍͙͙͙ͤͫͭ͟͡ 

ͦ͟ͼ͔ͤͨͼ͙͙ ͍ͫΎ͙͘ Ύ͘·͊͟ ͙ ͯ͟͡Έͭͯͪ·Φ ˿͔ͭͯ͒ͤͭ· ͒ͦ͗ͤ͡· ͍͙ͯͫͦͭΈΣ ;ͭͦ Ήͭ͊ 

͙͔͒Ύ ͔͖͋ͪͭ ͍͖ͫͦ ͤ͊;͊ͦ͡ ͍ ͭͪͯ͒͊ͻ ̒Φ ˥ ͙ͪͣͣ͊Σ ͎ͦ͒ͤͦͦ ͙͘ ͍͙͍ͦͫͤͦͦͨͦͦ͗ͤͦ͟͡ 

͍͙͔ͫͪ͊ͤͭ͡Έͤͦ-͙͙ͫͭͦͪ;͔͎ͫͦͦ͟ Ύ͘·͙ͦͤ͊ͤ͘͟ΎΣ ͦͭͦͪ͟·͚ ͋·͡ ͍͔ͯ͡;͖ͤ ͙͔͒Ύ͙ͣ 

͙ͪͦͣ͊ͤͭͣ͊͘Σ ;ͭͦ ͦ͋ΆΎͫͤΎ͔ͭ ͔͎ͦ ͙͔͔ͤͭͪͫ ͟ ͙͙͙ͫͭͦͪ ͤ͊ͼ͙ͦͤ͊͡Έ͎ͤͦͦ Ύ͘·͊͟ ͙ 

ͯ͟͡Έͭͯͪ·Σ ͙ ˤΦ ͅ ͦͤ ˥ ͯͣ͋ͦ͡Έ͒ͭ͊Σ ͔ͫͦ͒͊ͭ͘͡Ύ ͺ͙ͦͫͦ͡ͺ͙͙ Ύ͘·͊͟Σ 

͙͍ͨͦͤͣ͊΄͔͎ͦ Ύ͘·͟ ͊͟͟ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈ ͒ͯͻ͊ όζ͎ͤ͊ͪͦ͒ͤͦͦ ͒ͯͻ͊ηύΦ ˤ 

͒͊͡Έ͔͚ͤ΄͔ͣ ͍ ͭͪͯ͒͊ͻ ̅Φ ˮ Φ x ͔͍ͯͫ͊͊͡Σ ͔͚ͪͯͨͤ͟΄͔͎ͦ ͔͍͙͔ͨͪ͒ͫͭ͊ͭ͡Ύ ͎͙ͦͦ͟͡-

͎͙ͪ͊ͣͣ͊ͭ;͔͎ͫͦͦ͟ ͍͔͙ͤ͊ͨͪ͊ͤ͡Ύ ͍ ˾͙͙ͦͫͫΣ ͍͙͍͔ͪ͊͊ͭͫ͘Ύ ͔͙ͭͫ͘ ̒Φ ˥ ͙ͪͣͣ͊ 
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ζ˹͊΄ Ύ͘·͟ ς Ήͭͦ ͤ͊΄͊ ͙͙ͫͭͦͪΎηΣ ͔ͯ͒͡Ύ͔ͭͫΎ ͋ͦ͡Έ΄͔ͦ ͍͙͙͔ͤͣ͊ͤ 

ͤ͊ͼ͙ͦͤ͊͡Έ͚ͤͦ ͔ͫͨͼ͙ͺ͙͔͟ ͎ͪͯͫͫͦͦ͟ Ύ͘·͊͟Φ ˿͙ͭͦͪͦͤͤ͟ ͙ͨͫͻ͎͙ͦͦ͡;͔͎ͫͦͦ͟ 

͍͔͙ͤ͊ͨͪ͊ͤ͡Ύ ͍ Ύ͘·͙͙ͦͤ͊ͤ͘͟Σ ͙͙͚ͯͪ͊ͤͫ͟͟ ͙ ͙͚ͪͯͫͫ͟ ͙͎͍͙ͤͫͭ͡ 

ˢΦ s Φ ˽ ͔ͦͭ͋ͤΎΣ ͙͍ͪ͊ͫͫͣ͊ͭͪ͊Ύ Ύ͘·͟ ͊͟͟ ͙ͦ͒ͤ ͙͘ ͍͙͍͒ͦ ;͔͍͔ͦ͡;͔͚ͫͦ͟ 

͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΣ ͍·͔͒͡Ύ͔ͭ ͍ ͖ͤͣ ͤ͊ͼ͙ͦͤ͊͡ΈͤͯΌ ͍ͫͦͫͭ͊͡ΎΌ΅ͯΌΦ  

ˤ ͔͔ͪ͊͒͘͡ ζ͔͙́ͦͪΎ Ύ͘·͙ͦͤ͊ͤ͘͟ΎηΣ ͍͍ͦ͒Ύ΅͔ͣ ͔͍ͫͭͯ͒ͤͭͦ ͍ 

͔͙ͨͪͦ͋ͣ͊ͭͯ͟͡ ͍͔͔͚ͫͦͪͣͤͤͦ ͙͎͍͙͙͙ͤͫͭ͟͡Σ ͦͫͦ͋ͦ ͤ͊͘;͙͚ͣͦ ͔͋ͯ͒ͭ ͔ͭͣ͊ 

ζ̒͘·͟ ͙ ͦ͋΅͔͍ͫͭͦηΣ ͍ ͪ͊ͣ͊͟ͻ ͚ͦͭͦͪͦ͟ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭͫΎ ͍ͦͨͪͦͫ ζ̒͘·͟ ͙ 

ͯ͟͡Έͭͯͪ͊ηΦ ˭͔͒ͫΈ ͔ͪ;Έ ͙͖͒ͭ ͦ ͍͙͍͊ͣͦͫ͘Ύ͙͘ Ύ͘·͊͟ ͙ ͯ͟͡Έͭͯͪ·Σ ͦ ͍͙͡Ύ͙͙ͤ 

ͯ͟͡Έͭͯͪ· ͤ͊ Ύ͘·͟Σ ͦͭͪ͊͗͊Ό΅͔ͣͫΎ ͍ ͍͔͙͙ͫͦͦ͋ͪ͊͘ ͔͙ͫͦ͟͟͡-

ͺ͔͎͙ͪ͊ͦͦ͘͡;͔͙ͫ͟ͻ ͔͍ͫͪ͒ͫͭ ͎ͭͦͦ ͙͙͡ ͙͎ͤͦͦ Ύ͘·͊͟Σ ͔ͦͫͦ͋ͤͤͦͫͭΎͻ 

͙͍ͤͦͪͣ͊ͭͤͦ-͙͙͙ͫͭͫͭ͡;͔͚ͫͦ͟ ͙͔ͫͫͭͣ·Σ ͔ͪ;͔͍͎ͦͦ Ή͙͔ͭͭ͊͟Τ ͔͎ͨͪ͒͊͊͡ΌͭͫΎ 

ͫͯ΅͔͍ͫͭͯΌ΅͙͔ ͍ ͙͎͍͙͙͔ͤͫͭ͟͡ ͍͙͊ͪ͊ͤͭ· ͔ͪ΄͔͙ͤΎ ͍ͦͨͪͦͫ͊ ͦ ͍͙͡Ύ͙͙ͤ Ύ͘·͊͟ 

ͤ͊ ͯ͟͡ΈͭͯͪͯΦ ˻͙ͫͦͤ͊ͤ͘Ό Ή͚ͭͦ ͙ͤͺͦͪͣ͊ͼ͙͙ ͔͋ͯ͒ͭ ͍͍ͫͨͦͫͦ͋ͫͭͦ͊ͭΈ ͙ͦͨͫ͊ͤͤ͊Ύ 

͍·΄͔ ͪ͊͋ͦͭ͊Σ ͍͙ͨͪͦͦ͒ͣ͊Ύ ͙ͨͪ ͙ͯ͘;͔͙͙ͤ ͎͙͒ͪͯͻ ͔ͫͨͼ͙͊͡Έͤ·ͻ ͙͒ͫͼ͙͙ͨͤ͡Φ  

ˮ ͔ͤ͊ͦͤ͟ͼΣ ͯ͟͡Έ͎͙ͭͯͪͦͦ͡;͔͙͚ͫ͟ ͔͊ͫͨͭ͟ ͙͊ͤ͊͊͘͡ Ύ͘·͍ͦ͟·ͻ ͔͙͙͒ͤͼ ς 

͋ͦ͡Έ΄͔ͦ ͔ͨͦ͡ ͒͡Ύ ͙͔͍͔ͫͫ͒ͦ͊ͭ͡͡Έ͚ͫͦ͟ ͪ͊͋ͦͭ· ͔͍ͫͭͯ͒ͤͭͦΥ ͍·͔͙ͨͦͤͤ͡Ύ 

ͯ;͔͋ͤͦ-͙͔͍͔ͫͫ͒ͦ͊ͭ͡͡Έ͙ͫ͟ͻ ͙͚͊͒͊ͤ͘Σ ͙͙ͤ͊ͨͫ͊ͤΎ ͍ͯͪͫͦ͟·ͻΣ ͙͒ͨͦͣͤ͡·ͻ ͪ͊͋ͦͭΦ  

ˤ·͍ͦ͒· ͙ ͔͔͙͍ͨͪͫͨͭ͟· ͒͊͡Έ͔͚ͤ΄͙ͻ ͤ͊ͯ;ͤ·ͻ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡Φ 

ˤ͍͙͔ͯͦͫ͘͟ ͙͒ͫͼ͙͙ͨͤ͡· ͙͎͍͙͙ͤͫͭ͡;͔͎ͫͦͦ͟ ͼ͙͊͟͡Σ ͦͭͪ͊͗͊Ό΅͙͔ ͙͔ͫͫͭͣͤͦ-

ͫͭͪͯͭͯͪͤͯ͟Ό ͙͎ͨ͊ͪ͊͒ͣͯ ͍ Ύ͘·͙͙ͦͤ͊ͤ͘͟Σ ͦ͋͊͒͊͡Όͭ ͒ͦͫͭ͊ͭͦ;ͤ·ͣ 

͔ͨͦͭͤͼ͙͊ͦͣ͡ ͒͡Ύ ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͯ͟͡Έ͍͔ͭͯͪͦ͒;͔͚ͫͦ͟ ͔͔ͦͣͨͭͤ͟ͼ͙͙ 

͙ͤͦͫͭͪ͊ͤͤ·ͻ ͔͍ͫͭͯ͒ͤͭͦ-͙͍ͪͯͫͫͭͦΦ ˻͍ͫͤͦͤ·͙ͣ ͨͯͭΎ͙ͣ ͔͙ͪ͊͊͘͡ͼ͙͙ Ή͎ͭͦͦ 

͍͔͙ͤ͊ͨͪ͊ͤ͡Ύ ͦ͋ͯ;͔͙ͤΎ Ύ͍͡ΎΌͭͫΎ ͔ͫ͒ͯ͡Ό΅͙͔Υ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͔͍ͭͫͭͦ͟ ͫ 

ͤ͊ͼ͙ͦͤ͊͡Έͤͦ-ͯ͟͡Έͭͯͪͤ·ͣ ό͍ ͭͦͣ ;͙͔ͫ͡ ͙ ͔͎͙ͪͦͤ͊͡Έͤ·ͣύ ͔ͦͣͨͦͤͤͭͦͣ͟ 

͔͙ͫͦ͒ͪ͗͊ͤΎ ͙ ͤ͊ͼ͙ͦͤ͊͡Έͤͦ-͙͍ͣ͊ͪͪͦ͊ͤͤ͟·ͻ ͙͙͍ͤͦͣͤ͊ͭͤ·ͻ ͔͙͙͒ͤͼ ͍ 

͊͟;͔͍͔ͫͭ ͙͡͡Ό͙͍͎ͫͭͪ͊ͭͤͦͦ ͙ ͙͙͒͒͊ͭ͟;͔͎ͫͦͦ͟ ͔͙ͣ͊ͭͪ͊͊͡Τ ͙͊ͤ͊͘͡ ͙ 

͎͔͊ͪͯͣͤͭ͊ͼ͙Ύ ͍·ͫ͊͘͟·͍͙͚͊ͤ ͦ͋ ͙ͯ͘;͔͊ͣͦͣ Ύ͘·͔͟Τ ͍·͔͙͔ͨͦͤͤ͡ ͙͚͊͒͊ͤ͘ 

͙͎͍ͤͦͯ͟͡͡Έ͎͙ͭͯͪͦͦ͡;͔͎ͫͦͦ͟ ͻ͔͊ͪ͊ͭͪ͊͟Τ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͍͔͔ͫͦͪͣͤͤ·ͻ 

͔͙͎ͫͦͪ͊͟͟͡ͺ͙;͔͙ͫ͟ͻ ͙͙͚͒͊ͤ͘Σ ͦͭͤͦͫΎ΅͙ͻͫΎ ͟ ͔͎͙͙͊ͭͦͪ͟ 

͊ͤͭͪͦͨͦͼ͔͙ͤͭͪ;͔͙ͫ͟ͻΤ ͙͔ͫͫͭͣͤ·͔ ͍͔͙ͫͦͨͦͫͭ͊ͤ͡Ύ ͙ͯ͘;͔͎͊ͣͦͦ Ύ͘·͊͟ ͫ 

͍͔ͪͦ͒ͫͭͤͤ·͙ͣ Ύ͘·͙͊ͣ͟ ͙ ͫ ͪͦ͒ͤ·ͣ Ύ͘·ͦͣ͟ ͔͍ͫͭͯ͒ͤͭͦ-͙ͤͦͺ͍ͦͤͦΤ 

͙͎͍͙͙ͤͫͭ͡;͔͙͚ͫ͟ ͙ ͙͎͍ͤͦͯ͟͡͡Έ͎͙ͭͯͪͦͦ͡;͔͙͚ͫ͟ ͙͊ͤ͊͘͡ ͔ͭͫͭ͊͟Τ ͙͔ͦͫͦͤ͊ͤ͘ 

͔͔͙ͭͦͪͭ;͔͙ͫ͟ͻ ͔͙͚ͨͦͦ͗ͤ͡Σ ͊ͫ͊͟Ό΅͙ͻͫΎ ͦͤ͟ͼ͔ͨͼ͙͙ ͍ͫΎ͙͘ Ύ͘·͊͟ ͙ ͯ͟͡Έͭͯͪ·Φ  

˽͙͙͍ͪͦ͊ͤ͊ͪͦ͊ͤͤ͘͡·͔ ͙͒ͫͼ͙͙ͨͤ͡· ͍ ͔͔͊ͫͨͭ͟ ͔ͦ͋ͫͯ͗͒͊ͣ·ͻ ͔ͨͪͦ͋ͣ͡ 

ͣͦ͗ͤͦ ͔͙ͪ͊͒ͭ͘͡Έ ͤ͊ ͍͔͒ ͎ͪͯͨͨ·Υ ͙͒ͫͼ͙͙ͨͤ͡·Σ ͯ͟͡Έ͍͔ͭͯͪͦ͒;͔͙͚ͫ͟ 

͔ͨͦͭͤͼ͙͊͡ ͦͭͦͪ͟·ͻ ͔͊ͦ͗ͤ͘͡ ͍ ͫ͊ͣͦͣ ͙ͻ ͔͙͙ͫͦ͒ͪ͗͊ͤ όζˤ͍͔͔͙͔͒ͤ ͍ 

Ύ͘·͙͔ͦͤ͊ͤ͘͟ηΣ ζˮ͙ͫͭͦͪ;͔ͫ͊͟Ύ ͎͙ͪ͊ͣͣ͊ͭ͊͟ηΣ ζˮ͙ͫͭͦͪΎ ͎ͪͯͫͫͦͦ͟ 
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͙͔͎ͭͪ͊ͭͯͪͤͦͦ͡ Ύ͘·͊͟ηΣ ͙ͨͪ͊ͭͯͣ͟͟ ζ˶͙͎͍͙͙ͤͫͭ;͔͙͚ͫ͟ ͙͊ͤ͊͘͡ 

ͻ͔͍͔͎ͯ͒ͦ͗ͫͭͤͤͦͦ ͔ͭͫͭ͊͟ηΣ ζ˻͋΅͔͔ Ύ͘·͙͔ͦͤ͊ͤ͘͟ηύΣ ͙ ͙͒ͫͼ͙͙ͨͤ͡·Σ 

͔ͭͪ͋ͯΌ΅͙͔ ͙͍͔ͨͪ͡;͔͙ͤΎ ͙͔͒ͦͨͦͤͭ͡͡Έ͎ͤͦͦ ͙͡͡Ό͙͍͎ͫͭͪ͊ͭͤͦͦ ͙ 

͙͙͒͒͊ͭ͟;͔͎ͫͦͦ͟ ͔͙ͣ͊ͭͪ͊͊͡ όζ˽͙ͪ͊ͭͯͣ͟͟ ͨͦ ͍͙͙ͪ͊ͭ͘Ό ͔ͪ;͙ηΣ ζ˽͙ͪ͊ͭͯͣ͟͟ ͨͦ 

ͦͪͺ͎ͦͪ͊ͺ͙͙ ͙ ͨͯͤͭͯ͊͟ͼ͙͙ηΣ ζ˿͍͔͔ͦͪͣͤͤ·͚ ͙͚ͪͯͫͫ͟ ͙͔ͭͪ͊ͭͯͪͤ͡·͚ Ύ͘·͟ηύΦ 

˽͔͔ͪ͒ͣͭͦͣ ͒͊͡Έ͔͚ͤ΄͔͎ͦ ͔͙ͦ͋ͫͯ͗͒ͤΎ ͎ͣͦͯͭ ͫͭ͊ͭΈ ͍ͦͨͪͦͫ· 

ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͯ͟͡Έ͍͔ͭͯͪͦ͒;͔͚ͫͦ͟ ͔͔ͦͣͨͭͤ͟ͼ͙͙ ͙ͤͦͫͭͪ͊ͤͤ·ͻ ͔ͫͭͯ͒ͤͭͦ-͍

͙͍ͪͯͫͫͭͦ ͎͙͔͎ͣ͊ͫͭͪͫͦͦ͟ ͍ͯͪͦͤΎΦ       
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˽͊ͻ͔ͤͤͦ͟ ˱͙ͪͤ͊Σ ́Ί͡Ί͍ͭͦ͊ ˿͍ͭ͊ͤ͊͜͡Φ ͍̅ͦͪͣͯ͊ͤͤΎ ͯ͟͡Έ͍ͭͯͪͦͤ͊͘;ͦ͝ ͔͔ͦͣͨͭͤ͟ͼ͜͝ 

͔͙ͤͦͣͤ͘͜ͻ ͔͍ͫͭͯ͒ͤͭ͜-͙͍ͪͯͫͫͭ͜ ͙͊ͫͦ͋͊ͣ͘ ͺ͊ͻ͍͙ͦͻ ͎͍͙ͤͫͭ͜͜͡;͙ͤͻ ͙͒ͫͼ͙ͨͤ͜͡Φ 
̂ ͫͭ͊ͭͭ͜ ͙ͦͨͫ͊ͤͦ ͔͙ͣͭͦ͒;͙͚ͤ ͔ͨͦͭͤͼ͊͜͡ ͺ͊ͻ͍͙ͦͻ ͎͍͙ͤͫͭ͜͜͡;͙ͤͻ ͍ͯͪͫ͟͜Σ 

͍͙ͨͦ͋ͯ͒ͦ͊ͤͻ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͙͔ͫͫͭͣͤͦ-ͫͭͪͯͭͯͪͤͦ͟͝ ͙͎͙ͨ͊ͪ͊͒ͣ ͍ ͍͍͍ͣͦͦͤ͊ͫͭ͘͜Σ Ύ͙͚͟ 
͔ͣͦ͗ ͙͋ͯͭ ͍͙͙͙͚ͦͪͫͭ͊ͤ͟ ͒͡Ύ ͺ͍ͦͪͣͯ͊ͤͤΎ ͯ͟͡Έ͍ͭͯͪͦͤ͊͘;ͦ͝ ͔͔ͦͣͨͭͤ͟ͼ͜͝ ͔͙ͤͦͣͤ͘͜ͻ 
͔͍ͫͭͯ͒ͤͭ͜-͙͍ͪͯͫͫͭ͜ ͍͋͊͊͊ͪͫ͟͡Έ͎ͦͦ͟ ͍ͪͤ͜ΎΦ ˽͍ͪͦ͊ͤ͊ͦ͊ͤͦ͘͜͡ ΄͡Ύͻ͙ ͔ͪ͊͊͘͜͡ͼ͜͝ 
͊ͤ͊͘͘;͔͎ͤͦͦ ͤ͊ͨͪΎͣͯ ͍ͤ͊;͊ͤͤΎ ͙ͨͪ ͍͊ͫͦ͘Ίͤͤ͜ ͙͒ͫͼ͙ͨͤ͜͡Σ ΅ͦ ͍͙͍ͫͭ͜͡ΌΌͭΈ ͔ͭͦͪ͜ΌΣ 
͍͋ͯ͒ͦͯΣ ͫͭͦͪ͜͜ΌΣ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍͙ͣͦΦ ˤ͙͔͒ͤͦ͜͡ ͔͒Ύ͟͜ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͺ͍ͦͪͣͯ͊ͤͤΎ 
ͯ͟͡Έ͍ͭͯͪͦͤ͊͘;ͦ͝ ͔͔ͦͣͨͭͤ͟ͼ͜͝ ͔͙ͤͦͣͤ͘͜ͻ ͔͍ͫͭͯ͒ͤͭ͜-ͤͦ͜ͺ͍ͦͤ͜Σ Ύ͟͜ ͍͙͍;͊ΌͭΈ ͚ͪͦͫͫ͜Έͯ͟ 
͍ͣͦͯ ͍ ͊͊͒͊͘͟͡ͻ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͙̂ͪ͊ͤ͟͝Φ ˭͔ͪͦ͋ͤͦ͡ ͍͙͍ͫͤͦͦ͟ ͨͪͦ ͙͚ͪͤ͘͜ ͻ͔͊ͪ͊ͭͪ͟ 
͍͙͒͋ͭͭ͜Ύ ͯ͟͡Έ͍ͭͯͪͦͤ͊͘;͎ͦͦ ͔ͨͦͭͤͼ͊ͯ͜͡ ͯ ͣͫͭ͘͜͜ ͎͍͙ͤͫͭ͜͜͡;͙ͤͻ ͙͒ͫͼ͙ͨͤ͜͡Φ 

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ͯ͟͡Έ͍ͭͯͪͦͤ͊͘;͊ ͔͔ͦͣͨͭͤ͟ͼ͜ΎΣ ͔ͤͦͣͤ͘͜͜ ͔͙ͫͭͯ͒ͤͭ-͙͙ͪͯͫͫͭΣ 
͍͋͊͊͊ͪͫ͟͡Έ͙͚͟ ͍͔ͪͤ͜Έ ͍͙ͦͫͭ͜Σ ͙͒ͫͼ͙͙ͨͤ͜͡Σ ͫͺ͍ͦͪͣͦ͊ͤ͜ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͙͔ͫͫͭͣͤͦ-
ͫͭͪͯͭͯͪͤͦ͟͝ ͙͎͙ͨ͊ͪ͊͒ͣ ͯ ͍͍͍ͣͦͦͤ͊ͫͭ͘͜Φ 

 

SUMMARY 
Pakhnenko Irina, Teletova Svetlana. Formation of the culture study competence of 

foreign students of Russian language by means of special linguistic disciplines. 
The purpose of the article is to describe the main areas of work that contribute to the 

formation of the culture study competence of foreign students in the process of mastering 
educational disciplines that are built in accordance with the requirements of the systems-
structural paradigm in linguistics and form the basis of the linguistic part of the educational 
and professional bachelor-philologist training program. In order to achieve this goal, the 
following research methods were used: theoretical analysis of the literature on the topic, 
generalization of methodological experience, descriptive method. The article concludes that 
these university linguistic disciplines have sufficient potential for ǘƘŜ ŦƻǊƳŀǘƛƻƴ ƻŦ ǎǘǳŘŜƴǘǎΩ 
culture study competence. The main ways to implement this area of study are as follows: the 
use of texts with a national-cultural (including regional) content component and nationally 
marked nominative units as illustrative and didactic material; analysis and argumentation of 
statements about the language being studied; fulfillment of tasks of linguocultural character; 
the use of modern lexicographic publications related to the category of anthropocentric; 
systemic comparisons of the language being studied with related languages and with the 
native language of foreign students; linguistic and linguoculturological analysis of the text; 
awareness of theoretical principles regarding the concept of unity of language and culture. 
The necessary connections are established between disciplines that study theory, system, 
history, and the use of language. The analyzed training courses in the aspect of the problems 
discussed are divided into two groups: disciplines, the cultural potential of which is inherent 
in their content, and disciplines requiring the use of additional illustrative and didactic 
material. Some features of the formation of the indicated type of competence of foreign 
students studying the Russian language at Ukrainian universities are noted. The subject of 
further discussion may be formation of the culture study competence of foreign students who 
study Russian language of MasterΩs level. 

Key words: culture study competence, foreign students of Russian language, 
BachelorΩs level of education, disciplines that reflect the systems-structural paradigm in 
linguistics. 
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 s ˤ˱ˢ̇˱˯˹˻˥˻ ˽˾˻̅˱˶̑ 

 
̂ ͫͭ͊ͭͭ͜ ͎ͤ͊ͦͦ͡΄ͯΊͭΈͫΎ ͤ͊ ͔ͤͦ͋ͻ͒ͤͦͫͭ͜͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ͦͫͭͤ͜Έ͎ͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ ͍ 

͡Έ͙ͦͭͤͻ ͊͊͒͊͘͟͡ͻ ͍͙ͦͫͭ͜ ͘ ͯͪ͊ͻ͍ͯ͊ͤͤΎͣ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ 
ͺ͊ͻ͍͜ͼ͍͜ ͍͊͊͜ͼ͚ͤͦ͜͝ ͎͊ͯ͘͜͡Φ ˥͍͙ͦͦͪͭΈͫΎ ͨͪͦ ͔ͭΣ ΅ͦ ˸͗ͤ͊ͪͦ͒ͤ͊͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ ͼ͙͍͜͡Έͤͦ͝ 
͍͊͊͜ͼ͜͝ ό˱Cs ˻ύ ͤ͊͒͊Ί ͔͔ͪͦͣͤ͒͊͟ͼ͜͝ ΅ͦ͒ͦ ͨͪͦͺ͔͚͎ͫͤͦͦ͜ ͎͍͙ͨ͒ͦͭͦ͜͟ ͡Έ͎ͦͭͤͦͦ ͫ͊͒ͯ͟͡Σ ͊ 
͔ͫ͊ͣ ͨͦ͒͊ͤͦ ͙ͦͨͫ ͯͣͤ͜Έ ͜ ͍͙ͤ͊;ͦ͟Σ ͔ͤͦ͋ͻ͙͒ͤ͜ͻ ͒͡Ύ ͔ͪ͊͊͘͜͡ͼ͜͝ ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͚͒͜Σ ΅ͦ 
͎͒ͦͨͦͣ͊͊ΌͭΈ ͒ͦͫΎ͎͙ͭ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͚͔ͣ͊ͫͭͪͤͦͫͭ͜Φ ˢ͟ͼ͔ͤͭͯΊͭΈͫΎΣ ΅ͦ ͍͊͗͊͘Ό;͙ ͤ͊ 
͔ͫͨͼ͙ͺͯ͜͟ ͡Έ͙ͦͭͤͻ ˭ˤ˻Σ ˨͔͍ͪ͗͊ͤ͊ ͍͊͊͜ͼ͚ͤ͊͜ ͫͯ͗͋͊͡ ͙̂ͪ͊ͤ͟͝ ͔ͦͪͫ͟͡ΌΊ ͍͙͎͙ͣͦ ΅ͦ͒ͦ 
͎͍͙ͨ͒ͦͭͦ͜͟ ͡Έ͎ͦͭͤͦͦ ͫ͊͒ͯ͟͡ ͍ ̂ͪ͊ͤ͟͜͝Σ ͯ ͍͍͒ͨͦ͒ͤͦͫͭ͜͜͜ ͒ͦ ͼ͙ͻ ͍͙͎ͣͦΣ ͡Έͦͭͤ͜ ˭ˤ˻ 
ͣ͊ΌͭΈ ͔ͫͨͼ͙ͺ͜;ͤͯ ͫͭͪͯͭͯͪͯ͟ ͚ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ό ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯΦ ˭ΩΎ͍ͫͦ͊ͤͦΣ ΅ͦ 
͍͙ͨ͒͊ͤͦ͜͡Ό Ύͫͤͦ͟͜͝ ͺ͊ͻ͍ͦͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͍͊͊͜ͺ͊ͻ͍͜ͼ͍͜ Ί ͔ͺ͔͙͍ͭͤ͊͟ 
͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ ͍ͦͫͭͤ͜Έ͎ͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊Φ 

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ͍͊͊͜ͼ͚͙͚ͤ͜ ͺ͊ͻ͍͔͜ͼΈΣ ͡Έ͙͚ͦͭͤ ͊͊͒͘͟͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Σ ͨͪͦͺ͔͚ͫͤ͊͜ 
͎͍ͨ͒ͦͭͦ͊͜͟Σ ͍ͦͫͭͤ͜Ί ͔͔͍͙ͫͪ͒ͦ΅͔Σ ͍͊͊͜ͼ͚ͤ͊͜ ͎͊ͯ͘͡ΈΣ ˱Cs ˻Σ ͍ͫ͒ͦ͜ͼ͍ͭͦ ͨͦͭ͊͜͡Σ ͔ͫͨͼ͙ͺ͊͜͟ 
͊͊͒ͯ͘͟͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Φ 

 

˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡Φ ̒ͫͤͦ͟͜ ͍ͤͦ͜ ͫͦͼ͊͜͡Έͤ͜ ͚ ͔ͦͤͦͣ͟͜;ͤ͜ ͔ͪ͊͜͡͝ 

͍͙͎ͣ͊͊ΌͭΈ ͔͍͎ͣͦ͒ͪͤͦ͊ͤͦͦ͘͜ ͨ͒͜ͻͦ͒ͯ ͒ͦ ͙͔͙ͫͫͭͣ ͍͙ͦͫͭ͜ ͍ ͎͍ͦ͋͊ͦ͊ͤͦͣͯ͘͜͡͡ 

ͨͪͦͫͭͦͪ͜Σ ͍ͦ͒ͤͦ;͊ͫ ͍ͻ͔ͦ͒͗ͤͤΎ ͒ͦ Ί͙͎͒ͤͦͦ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͫͭͦͪͯ ͍ͯͣͦ͘͡ΌΊ 

͙͊ͪ͒ͤ͊͟͡Έͤ͜ ͙ͣͤ͘͜ ͯ ͫͺ͔ͪ͜ ͍͙ͦͫͭ͜Φ ˥͊ͯ͘͡Έ ͼ͙͍͜͡Έͤͦ͝ ͍͊͊͜ͼ͜͝ ͔͙ͤ͊͗ͭ͡Έ ͒ͦ ͭ͜Ί͝ 

ͫͺ͔͙ͪΣ ͔͒ ͨͪͦͺ͔͚ͫͤ͊͜ ͎͍ͨ͒ͦͭͦ͊͜͟ ͺ͊ͻ͍͜ͼΎ ͍ͤ͊͋ͯ͊Ί ͍͎͊ͦͣͦ͝ ͤ͊͘;ͯ΅ͦͫͭ͜Σ ͔͊͒͗ 

͍͒͜ ͼΈ͎ͦͦ ͔͙͊͗ͭ͘͡Έ ͙͗ͭͭΎ ͎͋͊͊ͭΈͦͻ ͡Ό͔͚͒Φ ˾͊ͦͣ͘ ͘͜ ͙ͭͣΣ ͒͡Ύ ͨͪͦͺ͔͚ͫͤͦ͜͝ 

͒͜Ύ͡Έͤͦͫͭ͜ ͍͊͊͜ͼ͚͙ͤ͜ͻ ͺ͊ͻ͍͜ͼ͍͜ ͻ͔͊ͪ͊ͭͪͤ͊͟ ͙ͤ͊͘͟ ͔͎͙͍͙ͤ͊ͭͤͻ ;͙͙͍ͤͤ͟͜Σ ΅ͦ 

͙͍͊ͭͯ͟ΌͭΈ ͔͎͙͍ͤ͊ͭͤ͜ ͙ͣͤ͘͜ ͍ ͎ͦͪ͊ͤͣ͘͜͜Σ ͍͙͍ͨ͊͡Ό;͙ ͤ͊ ͍͒ͦͪͦ͘ΩΎΣ ͨͪͦͺ͔͚ͫͤͯ͜ 

ͨͪͼ͔͊͒͊ͭͤͫͭ͘͜Έ ͜ ͔͔͋ͨͯ͘͟ ͨͦ͡Έ͍ͦͭ͜Φ ˽͔͔͍ͪ͒ͯͣͦͦΌ ͯͫͨ͜΄ͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ 

͍͊͊͜ͺ͊ͻ͍͜ͼ͍͜ Ί ͺͯͤ͟ͼ͚ͤ͊͜ ͔ͺ͔͙͍ͭͤͫͭ͟͜Έ ͔ͨ͊͗ͯ͟͜Σ ΅ͦ ͍͙ͪͤ͘͜ΎΊͭΈͫΎ ͍ͣͤͤ͜Ύͣ 

ͨͦͣ͜;͙͊ͭ ͦ;͔͍͙͒ͤ͜ ͊͋ͦ ͔ͤͦ;͔͍͙͒ͤ͜ ͙ͦͤ͊͘͟ ͔ͯͫ͊͒ͤͤͤ͟͡Ύ ͨͦ͡Έͦͭͤͦ͝ ͙ͫͭͯ͊ͼ͜͝Σ 

͔ͫͭͪ͊ͨͦ͟͡Ό͍͙͊ͭ ͝͝ ͍͙ͪͦͭͦ͘͟Σ ͔ͦͪͫ͟͡Ό͍͙͊ͭ ΄͡Ύͻ͙ ͎͊ͨͦ͋͊ͤͤ͘͜Ύ ͔͚ͯͫ͊͒ͤͤ͟͜͡ 

͙ͫͭͯ͊ͼ͜͝Σ ͯͻ͍͊͡Ό͍͙͊ͭ ͔͍͔͊͒͊ͭͤ͟ ͒ͦ ͙ͫͭͯ͊ͼ͜͝ ͪ͜΄͔ͤͤΎΣ ͔͍͙͒ͣͦͤͫͭͪͯ͊ͭ ͍ͣͤͤ͜Ύ 

͚͎ͦͦ ͔͍͙ͪ͊ͯ͊ͭ͘͜͡Φ ˹͔ͦ͋ͻ͒ͤ͜͜ ͨͪͦͺ͔͚ͫͤ͜͜ Ύͦͫͭ͟͜ ͺͦͪͣͯΌͭΈͫΎ ͨ͒͜ ;͊ͫ ͺ͊ͻ͍ͦͦ͝ 

͎͍͙ͨ͒ͦͭͦ͜͟Σ ͯ ͼΈͦͣͯ ͔ͦͤͭͫͭ͟͟͜ ͙͍ͦͫͦ͋ͦ͡ ͊ͭͯ͊͟͡Έ͙ͤͣ Ί ͔ͺ͔͙͍ͭͤ͊͟ 

͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ ͍ͦͫͭͤ͜Έ͎ͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ ͍ ͡Έͦͭͤͦͣͯ ͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ό˭ˤ˻ύΦ 
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ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˭͊ͼ͍͔͊ͤͤ͜͟͡Ύ ΅ͦ͒ͦ ͨͪͦͺ͔͚ͫͤͦ͜͝ 

͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͍͊͊͜ͼ͚͙ͤ͜ͻ ͺ͊ͻ͍͜ͼ͍͜ ͍͙Ύ͍͡ΎΌͭΈ ;͙ͣ͊ͦ͡ ͍͙ͤ͊ͯͦ͟ͻ ͚ͫͭͯ͒͜Φ 

́͊͟Σ ͙ͨͫͻ͎ͦͦ͜͡;ͤ͜ ͍͙ͦͫͤͦ ͙͙͙͒͒͊ͭ͟͟ ͡Έ͎ͦͭͤͦͦ ͍ͤ͊;͊ͤͤΎ ͍͙͍;͙͊͡ ˩Φ ˭ Όͪͤ͜Σ 

˻Φ ˴ ͙͙ͪͤͼΈ͙͚͟Σ ˾Φ ˸ ͍͊͊ͪͦ͟Σ ˸Φ ˹ ͚͒͘͜͜Σ ˬΦ ̊ ͙΄ͤ͟͜ ͭ͊ ͤ͜Φ ˽͔͔͔ͦͨͪ͒͗ͤͤΎ 

͔͙ͤͫͨͪΎ͙͍͙ͭ͡ͻ ͚ͨͦ͒͜ ͯ ͨͦ͡Έͦͭ͜Σ ͍͔͙ͦ͋ͯͣͦͤ͡ͻ ͒͜Ύ͡Έͤͫͭ͜Ό ͔ͨ͊͗ͯ͟͜Σ ͎ͪͦ͘͡Ύ͙͒͊͡ 

˥Φ ˴ ͔͊ͪ͊ͨͭΎͤΣ ˸Φ ˸ ͙ͻ͚͙͊͟͡Σ ˿Φ ˽ ͙;ͦ͟Σ ˢΦ ˽ ͪͦͦ͟ͺΈΊ͍ ͭ͊ ͤ͜Φ ̊͡Ύͻ͊ͣ 

͔ͯ͒ͦͫͦͤ͊ͤͤ͟͡Ύ ͣͦͪ͊͡Έͤͦ-͙ͨͫͻ͎ͦͦ͜͡;ͤͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͊͊͜ͼ͚͙ͤ͜ͻ ͺ͊ͻ͍͜ͼ͍͜ 

͙͍ͨͪͫΎ;͔ͤͦ ͍ͤ͊ͯͦ͟͜ ͙ͪͦ͋ͦͭ ˻Φ s ͒͊ͣͼ͔͍͜;͊Σ ̇Φ ˥ ͔͡͡Ύͪ΄͔͚ͭͤ͊Σ ˻ ˴ ͔͙ͪͤͼΈ͎ͦͦ͟Σ 

˾Φ ˸ ͍͊͊ͪͦ͊͟Σ ˤ ˸ ͙͊ͪ΅ͯ͟Σ ̒Φ ˽ ͦ͒ͦ͡Ύ͊͟Σ ˹Φ ˾ ͎ͯ͒ͤͦͦΣ ˤΦ ˿ ͊ͫ͟ΊΊ͍͊ ͭ͊ ͤ͜Φ ˹͍͊ͯͦ͟ͼ͜ 

͍͙͍;͙͊͡ ͪͤ͘͜͜ ͔͙͊ͫͨͭ͟ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͍͊͊͜ͺ͊ͻ͍͜ͼ͍͜Σ ͦ͒ͤ͊͟ ͔ͤ͒ͦͫͭ͊ͭͤΈͦ 

͙ͨͪ͒͜͡Ύ͊ͫ͡Ύ ͍͎ͯ͊͊ ͙ͨͭ͊ͤͤΌ ΅ͦ͒ͦ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͍ͦͫͭͤ͜Έ͎ͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ ͡Έ͙ͦͭͤͻ 

˭ˤ˻ ͘ ͯͪ͊ͻ͍ͯ͊ͤͤΎͣ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͺ͊ͻ͍ͦͦ͝ ͎͍͙ͨ͒ͦͭͦ͜͟Φ 

˸͔ͭͦΌ ͫͭ͊ͭͭ͜ Ί ͍ͦ͋͐ͪͯͤͭͯ͊ͤͤΎ ͍͙͍͊͗ͦͫͭ͜͡ ͔ͺ͔͙͍ͭͤͦ͟͝ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ 

͍ͦͫͭͤ͜Έ͎ͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ ͊͊͒ͯ͘͟͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͍ ͔ͦͤͭͫͭ͟͟͜ ͨͪͦͺ͔͚ͫͤͦ͜͝ 

͎͍͙ͨ͒ͦͭͦ͜͟ ͺ͊ͻ͍͜ͼ͍͜ ͍͊͊͜ͼ͚ͤͦ͜͝ ͎͊ͯ͘͜͡Φ 

˸͔͙ͭͦ͒ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΥ ͔͔͙ͭͦͪͭ;ͤ͜ ς ͊ͤ͊͘͜͡Σ ͙͔ͫͤͭ͘Σ ͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͜ΎΣ 

͎ͯ͊͊͘͡Έ͔ͤͤͤΎ ͭͦ΅ͦΦ 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˥͙͋ͦ͊͟͡ ͭ͊ ͍͔ͫ͋͜;ͤ͊ ͔ͣͦ͒ͪͤ͊͘͜ͼ͜Ύ 

ͫͺ͔͙ͪ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͘ ͍͙͔͒ͤͤ͜͡Ύͣ ͔ͤͦ͋ͻ͙͒ͤ͜ͻ ͒͡Ύ ͼΈ͎ͦͦ ͔͍ͪͫͯͪͫ͜ ͭ͊ 

͍͔ͫͭͦͪͤͤΎͣ ͔ͣͻ͍͊ͤͣ͘͜͜ ͝ͻ ͔ͺ͔͙͍͎ͭͤͦͦ͟ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ ͤ͊ ͫΈ͎ͦͦ͒ͤ͜ Ί 

͊ͭͯ͊͟͡Έ͙ͤͣ ͙ͨͭ͊ͤͤΎͣ ͒͡Ύ ͙̂ͪ͊ͤ͟͝Φ ˤ ͍ͯͣͦ͊ͻ ͎ͦ͋͊͊͘͜͡͡ͼ͜͝ ͭ͊ Ί͍͔͎ͪͦͤͭͪ͊͜ͼ͜͝ 

͊ͭͯ͊͟͡Έͤͦͫͭ͜ ͍ͤ͊͋ͯ͊Ί ͙ͨͭ͊ͤͤΎ ͔͔͊͋ͨ͘͘;͔ͤͤΎ Ύͦͫͭ͟͜ ͍͙ͦͫͭ͜ ͯ ͍͙΅͙ͻ ΄ͦ͊͟͡ͻ 

͙̂ͪ͊ͤ͟͝ ͘ ͔ͣͭͦΌ ͎͍͙ͨ͒ͦͭͦ͜͟ ͔͙ͦͤͯͪͤͭͦͫͨͪͦͣͦ͗ͤ͟͟ͻΣ ͍͙͍ͫͦͦ͊͟͟͜͡ͺ͍͙ͦ͊ͤ͜͟ͻ 

ͺͻ͍͊͜ͼ͍͜Φ ˹͔ ͍͙͟͡Ό;͔ͤͤΎͣ Ί ͜ ͡Έͦͭͤ͜ ˭ˤ˻Σ Ύ͟͜ ͚͔ͤ͊ͨͪ΄͜ ͊͘ͼ͍͔͊ͤͤ͜͟͜͡ ͍ Ύͦͫͭ͟͜ 

ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͍͊͊͜ͼ͚͙ͤ͜ͻ ͺ͊ͻ͍͜ͼ͍͜Σ ͦͫ͟͜͡Έ͙͟ ͼ͔ ͙ͨͭ͊ͤͤΎ 

͔͔͙͋ͨ͘͟ ͨͦ͡Έ͍ͦͭ͜ ͍ ͍͊͊͜ͼ͜͝Φ ́ͦͣͯΣ ͔ͺ͔͙͍ͭͤ͊͟ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ ͍ͦͫͭͤ͜Έ͎ͦͦ 

͔͔͍͙ͫͪ͒ͦ΅͊Σ ΅ͦ ͔͔͊͋ͨ͘͘;ͯΊ Ύͫͭ͟͜Έ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ 

͍͊͊͜ͼ͚͙ͤ͜ͻ ͺ͊ͻ͍͜ͼ͍͜Σ Ί ͔ͤͦ͋ͻ͒ͤͦ͜Ό ͍ͯͣͦͦΌ ͍͙΅ͦ͝ ΄͙ͦ͟͡Φ  

˾ͤͦͣ͊ͤͭͤͫͭ͘͜͜͜Έ ͜ ͫ͊͒ͤͫͭ͟͜͡Έ ͨͦ͡Έ͍ͦͭ͜Σ ΅ͦ ͍͙ͦͤͯ͟ΌͭΈ ͫΈ͎ͦͦ͒ͤ͜ 

͍ͨͦͭͪ͜Ύͤ͜ ͫͯ͒ͤ͊Σ ͍͙͎ͣ͊͊ΌͭΈ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͊͘ͻ͙ͫͭͯ ͤ͊ ͍͙ͨ͊͒ͦ͟ ͙͍ͣͦ͗ͦ͡͝ 

͍ͨͦͤͦ͝ ͍͍͙͒ͣͦ͜ ͙͔͙ͫͫͭͣΣ ͯͤ͊ͫ͒ͦ͜͟͡ ͡Ό͒ͫΈͦ͟͝ ͙͙ͨͦͣ͟͡ ͊͋ͦ ͍͙ͻͦ͒ͯ ͘ ͊͒ͯ͡ 

͎ͦ͒ͤͦͦ ͘ ͔͍ͦͣͨͦͤͤͭ͟͜ ͙͔͙ͫͫͭͣΦ ˻͙͍ͫͦ͋ͦ͡ ͍͙͍͊͗ͦ͡Ό ͊ͤͦ͟͡Ό ͍ ͫͭͪͯͭͯͪ͟͜ 

͍͙ͦͤ͊ͤͤ͟Ύ ͨͦ͡Έ͍ͦͭ͜ ͍ͨͦͭͪ͜Ύ͙ͤͻ ͍ͫͯ͒͜ Ί ͡Ό͙͒ͤ͊Σ ͊͘ ͍ͫͦΊΌ ͙ͨͪͪͦ͒ͦΌ ͼΎ 

͊ͤ͊͟͡ ͣ͊Ί ͚ͤ͊͋͜͡Έ΄ͯ ͎ͤͯ;ͫͭ͟͜Έ ͜ ͒͊ͭͤͫͭ͘͜Έ ͣͤ͘͜Ό͍͙͊ͭͫΎΦ ˨͡Ύ ͣͤͣ͊͘͜͜͜ͼ͜͝ 

͙͍͔͚ͣͦ͗ͦͫͭ͡ ͡Ό͒ͫΈͦ͟͝ ͙͙ͨͦͣ͟͡ ͭ͊ ͎͍͙ͨ͒ͦͭͦ͜͟ ͔ͨͪͫͦͤ͊ͯ͡Σ ͎ͫͨͪͦͣͦ͗ͤͦͦ 

͍ͣͦ͜͡ ͜ ͍͊͟͜͡ͺ͍ͦ͊ͤͦ͜͟ ͍͙͍͙ͦͤͯ͊ͭ͟ ͺ͊ͻ͍ͦ͜ ͍͊͒͊ͤͤ͘ΎΣ ͨͦͭͪ͋ͤ͊͜ ͔ͤ͊͗ͤͦ͡ 

͎͍ͦͪ͊ͤͦ͊ͤ͊͘͜ ͙͔ͫͫͭͣ͊ ͍ͤ͊;͊ͤͤΎΦ ̂ ͙ͨͦͫ͋ͤ͊͜͟ͻ ˸͗ͤ͊ͪͦ͒ͤͦ͜͝ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ 

ͼ͙͍͜͡Έͤͦ͝ ͍͊͊͜ͼ͜͝ όInternational Civil Aviation OrganizationΣ ˱Cs ˻ύ ͘ ͍ͤ͊;͊ͤͤΎ 
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ͨͦ͒͊ͤͦ ͙ͦͨͫ ͯͣͤ͜Έ ͜ ͍͙ͤ͊;ͦ͟Σ ͔ͤͦ͋ͻ͙͒ͤ͜ͻ ͒͡Ύ ͔ͪ͊͊͘͜͡ͼ͜͝ ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͚͒͜Σ 

΅ͦ ͎͒ͦͨͦͣ͊͊ΌͭΈ ͒ͦͫΎ͎͙ͭ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͚͔ͣ͊ͫͭͪͤͦͫͭ͜Φ ˭͒͋ͤͦͫͭ͜Ύͣ ͭ͊ 

͔͔͙ͦ͋ͣ͗ͤͣ ͙͍ͣͦ͗ͦͫͭ͡Ύͣ ͙͍ͨͪͫΎ;͔ͤͦ ͎ͨͪͦͪ͊ͣͯ ͘ ͡Ό͒ͫΈ͎ͦͦ͟ ;͙͙ͤͤ͊͟Σ ͯ 

ͪͯͫ͜͡ Ύͦ͟͝ ͔͍͒ͪ͗͊͊ͣ ͤ͊͒͊ΌͭΈ ͤ͜ͺͦͪͣ͊ͼ͜ΌΣ ͨͦͭͪ͋ͤͯ͜ ͒͡Ύ ͔ͪͦͪͦ͋ͤͤ͘͡Ύ 

͎ͨͪͦͪ͊ͣ ͎͍͙ͨ͒ͦͭͦ͜͟ ͭ͊ ͪͦ͘΄͙͔ͪͤͤΎ ͝ͻͤΈͦ͝ ͦ͋ͤ͊ͤͦͫͭ͘͜͜ ͍ͫͭͦͫͦͤͦ ͼΈ͎ͦͦ 

͍͙͍͎͊͗ͦͦ͡ ͙ͨͭ͊ͤͤΎ ό˱˴ˢ˻Τ ˴͍͔ͦͤͤͼ͜ΎΣ ˸͙͚͗ͤ͊ͪͦ͒ͤ͜ ͔͒ͦͯͣͤͭ͟).  

˸͔ͭ͊ ˱Cs ˻ ς ͍͙ͨ͒͜΅͙͙ͭ ͔͔͋ͨͯ͘͟ ͨͦ͡Έ͍ͦͭ͜ ͍ ͍͊͊͜ͼ͜͝Σ ͙ͫͨͪΎ͙ͭ 

Ύ͚ͤ͊ͪ͊͟͟΅ͦͣͯ ͪͦͯͣͤͤ͘͜Ό ͔͍͙͒ͪ͗͊͊ͣ ͤ͊͘;ͯ΅ͦͫͭ͜ ͡Ό͒ͫΈ͎ͦͦ͟ ;͙͙ͤͤ͊͟ ͍ 

͍͊͊͜ͼ͚͚ͤ͜͜ ͎͊ͯ͘͜͡Σ ΅ͦ ͙͚ͨͪͤΎͭ͊ ˴͍͔ͦͤͤͼ͜ΊΌ ͨͪͦ ͣ͗ͤ͊ͪͦ͒ͤͯ͜ ͼ͙͍͜͡Έͤͯ 

͍͊͊͜ͼ͜Ό όмфпп ͪ ΦύΣ Ύ͊͟ ͚ ͙͒ͦͤͤ͜ ͊ͭͯ͊͟͡Έͤ͊ ͭ͊ ͔ͤ ͍͙ͭͪ͊ͭ͊͡ ;͙ͤͤͦͫͭ͜Φ ˭ ͎ͦ͡Ύ͒ͯ 

ͤ͊ ͼ͔ ˱Cs ˻ ͺͦͪͣͯ͡ΌΊ ͙ͤͯ͘͟ ͍͙͎ͣͦ ͒ͦ ͎͍͙ͨ͒ͦͭͦ͜͟ ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͍͊͒ͪ͟͜ 

ͼ͙͍͜͡Έͤͦ͝ ͍͊͊͜ͼ͜͝Φ ˻͙͍ͫͦ͋͊͡ ͍͎ͯ͊͊ ͔͔͔ͦͫͪ͒͗ͤ͊͘ ͤ͊ ͫͭ͊ͤ͜ ͍͒ͦͪͦ͘ΩΎ ͍͊͊͜ͼ͚͙ͤ͜ͻ 

ͺ͊ͻ͍͜ͼ͍͜Φ ˸͔͙͒;ͤ͜ ͙ͫͭ͊ͤ͒͊ͪͭΣ ͯͣ͜΅͔ͤ͜ ͍ ˨ͦ͒͊ͭͯ͟ ͒ͦ ˴͍͔ͦͤͤͼ͜͝ ͨͪͦ 

ͣ͗ͤ͊ͪͦ͒ͤͯ͜ ͼ͙͍͜͡Έͤͯ ͍͊͊͜ͼ͜Ό ˱Cs ˻Σ ͒͊ΌͭΈ ͎ͣͦͯ͘ ͤ͊ ͚ͪ͊ͤͤ͜ ͫͭ͊͒͜͝ ͺ͍͙ͫͯ͊ͭ͜͟ 

͙ͫͭ͊ͤΣ ΅ͦ ͙͍ͨͪͦ͒͘ΎͭΈ ͒ͦ ͍͙ͭͪ͊ͭ ͨͪ͊ͼ͔͒͊ͭͤͦͫͭ͘͜ ͭ͊ ͙ͫͨͪΎΌͭΈ ͙ͨ͒ͭͪͣ͜ͼ͜ 

͍͊͒ͦ͘͜͡Έ͎ͤͦͦ ͎͊͊͘͡Έ͎ͤͦͦ ͫͭ͊ͤͯ ͍͒ͦͪͦ͘ΩΎ ;͔͍ͤ͜͡ ͡Έ͎ͦͭͤͦͦ ͔ͨ͊͗ͯ͟͜ ͚ 

͍͊͊͜ͼ͚͙ͤ͜ͻ ͙͔͒ͫͨͭ;͔͍ͪ͜ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͍͔͔ͨͪͦ͒ͤͤΎ ͔͙ͨͪͦ͒͜;͙ͤͻ ͎ͦ͡Ύ͍͒͜ 

(˱˴ˢ˻Τ ˴͍͔ͦͤͤͼ͜ΎΣ ˸͙͚͗ͤ͊ͪͦ͒ͤ͜ ͔͒ͦͯͣͤͭ͟). 

ˢ͍͊͜ͼ͚͙͚ͤ͜ ͺ͊ͻ͍͔͜ͼΈ ς ͺ͙͘͜;ͤ͊ ͦͫͦ͋͊Σ Ύ͊͟ ͚ͨͪͦ΄͊͡ ͔ͫͨͼ͊͜͡Έͤͯ 

ͨͪͦͺ͔͚ͫͤͯ͜ ͎͍ͨ͒ͦͭͦͯ͜͟ ͜ Ί ͍͙͊ͫͤͦͣ͟͡ ;͙͎ͤͤͦͦ ͍ͫ͒ͦ͜ͼ͍ͭ͊Φ ˸͔͍ͤͫͭͪͫͭͦ͜͜ 

ͭͪ͊ͤͫͨͦͪͭͯ ͙̂ͪ͊ͤ͟͝ όͤ͊͊͘͟ Ѕ пус ͍͒͜ лтΦмнΦмффу ͪͦͯ͟ύ ͊ͤ͊͘͘;͊ΊΣ ΅ͦ 

˽͍͙ͪ͊͊͡ ͍͙͒͊ͤͤΎ ͍ͫ͒ͦ͜ͼ͍ͭ ͍͊͊͜ͼ͚ͤͦͣͯ͜ ͔ͨͪͫͦͤ͊ͯ͡ ͍ ̂ͪ͊ͤ͟͜͝ ͍ͦ͋ͦΩΎ͍ͦ͘͟͜ ͒͡Ύ 

͍͊͊͜ͼ͚͎ͤͦͦ͜ ͔ͨͪͫͦͤ͊ͯ͡Σ ΅ͦ ͚͒ͫͤ͘͜ΌΊ ͔ͫͨͯ͊ͭ͊͟͡ͼ͜Ό ͭ͊ ͔ͭͻͤ͜;͔ͤ 

͎͍͍ͦ͋ͫͯͦͯ͊ͤͤ͡Ύ ͼ͙͍͜͡Έ͙ͤͻ ͍ͨͦͭͪ͜Ύ͙ͤͻ ͔ͫͯ͒ͤΣ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͍ͨͦͭͪ͜Ύ͎ͤͦͦ 

ͨͪͦͫͭͦͪͯ ͚ ͎͍͍ͦ͋ͫͯͦͯ͊ͤͤ͡Ύ ͍ͨͦͭͪ͜Ύ͎ͤͦͦ ͪͯͻͯΣ ͎͍ͨ͒ͦͭͦͯ͜͟ ͍͊͊͜ͼ͚͙ͤ͜ͻ 

ͺ͊ͻ͍͜ͼ͍͜ ͍ ͎ͦͪ͊ͤ͊͘͜ͼ͜ΎͻΣ ͔͊ͪ͘Ί͍͙ͫͭͪͦ͊ͤͻ ͤ͊ ͔͙ͭͪͭͦͪ͜͝ ͙̂ͪ͊ͤ͟͝Σ ͔͔ͤ͊͗ͤͦ͘͡ ͍͒͜ 

ͺͦͪͣ ͍͊ͫͤͦͫͭ͜͡ ͭ͊ ͍͒ͦͣ͜;ͦ͝ ͨ͒ͨͦͪ͜Ύ͍͒ͦ͊ͤͦͫͭ͟͜ ό˽ͪͦ ͍͔͔͊ͭͪ͒͗ͤͤ͘Ύ ˽͍͙ͪ͊͡ 

͍͙͒͊;͜ ͍ͫ͒ͦ͜ͼ͍ͭ ͍͊͊͜ͼ͚ͤͦͣͯ͜ ͔ͨͪͫͦͤ͊ͯ͡ ͍ ̂ͪ͊ͤ͟͜͝). 

ˤ͙͒͊ͤͤΎ ͍ͫ͒ͦ͜ͼ͍ͭ͊ ς ͼ͔ ͊ͭ͟ ͍͙͒͊ͤͤΎ ͍͒ͦͦͯ͘͡ ͤ͊ ͍͔ͨͪͦ͊͒͗ͤͤΎ ͔͍ͨͤͦ͝ 

͒͜Ύ͡Έͤͦͫͭ͜Σ ͍͙ͦͤ͊ͤͤ͟Ύ Ύͦ͟͝ ͍ ͤ͜΄ͦͣͯ ͍͙ͨ͊͒ͯ͟ ͔͔͊͋ͦͪͦͤͤ͘ ͘ ͎ͦ͡Ύ͒ͯ ͤ͊ ͔ͭΣ ΅ͦ 

͍ͦͤ͊ ͔ͣͦ͗ ͙ͫͨͪ;͙͙͙ͤͭ ͔͚ͫͪͦͤ͘͜ ͙ͤ͊ͫ͒͜͟͡Φ ˴͙͊ͤ͒͒͊ͭ ͤ͊ ͙ͦͭͪͣ͊ͤͤΎ 

͍ͫ͒ͦ͜ͼ͍ͭ͊ ͍͙͔ͨͦͤͤ ͍͍͙͒ͨͦ͒͊ͭ͜͜ ͔͍͙ͨͤͣ ͍͙͎ͣͦ͊ͣΣ ͔͎͔͍͙ͪ͊ͣͤͭͦ͊ͤͣ͡ 

͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͫ͊͒ͤͦͫͭ͟͜͡ ͙ͪͦ͋ͦͭΦ ˱͙ͫͨͭ ͤ͊ ͙ͦͭͪͣ͊ͤͤΎ ͍ͫ͒ͦ͜ͼ͍ͭ͊ ͎͒ͦͨͦͣ͊͊Ί 

͔͔͍͙͙ͨͪͪͭ͜ ͺ͙͘͜;ͤͯ ͙ͨͪ͒͊ͭͤͫͭ͜Έ ͜ ͍͔ͪͤ͜Έ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟Σ ΅ͦ 

͔ͤͦ͋ͻ͒ͤ͜͜ ͒͡Ύ ͚ͫ͊ͣͦͫͭͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜Φ ˻͔ͭ͗Σ ͒͡Ύ ͒ͦͫΎ͎͔ͤͤͤΎ ͍͔ͫ͋͜;ͤͦ͝ 

ͨͪͦͺ͔͚ͫͤͦ͜͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͍͙͍͊͗ͦ͡ ͒ͦͫΎ͎͙ͭ ͔͙͍ͤͪͦͪͤͦ͘͝ Ί͒ͤͦͫͭ͜ 

͍ͤ͊;͊ͤͤΎ ͜ ͨͪͦͼ͔ͫͯ ͍͙͒͊ͤͤΎ ͍ͫ͒ͦ͜ͼ͍ͭ ό˽ͪͦ ͍͔͔͊ͭͪ͒͗ͤͤ͘Ύ ˽͍͙ͪ͊͡ ͍͙͒͊;͜ 

͍ͫ͒ͦ͜ͼ͍ͭ ͍͊͊͜ͼ͚ͤͦͣͯ͜ ͔ͨͪͫͦͤ͊ͯ͡ ͍ ̂ͪ͊ͤ͟͜͝ύ. 
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˽͍͙ͪ͊͊͡ ͍͙͒͊ͤͤΎ ͍ͫ͒ͦ͜ͼ͍ͭ͊ Ί ͍ͦͫͤͦͦΌ ͒͡Ύ ͔ͪͦͪͦ͋ͤͤ͘͡Ύ ͍ͤ͊;͊͡Έ͙ͤͻ 

͎ͨͪͦͪ͊ͣ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͊͊͜ͼ͚͙ͤ͜ͻ ͺ͊ͻ͍͜ͼ͍͜Σ ͔͙ͫͪͭͺ͊͜͟ͼ͜͝ ͍͊͊͒͘͟͜͡ ͍͙ͦͫͭ͜Σ 

͔͍ͫͨͯ͊ͭ͊ͤͭ͟͜͡ ͭ͊ ͤ͜΄͙ͻ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜Σ ΅ͦ ͍ͨͪͦͦ͒ΎͭΈ ͎͍ͨ͒ͦͭͦͯ͜͟ ͚ 

͔͔͎͍ͨͪͨ͒ͦͭͦͯ͜͟ ͍͊͊͜ͼ͚͙ͤ͜ͻ ͺ͊ͻ͍͜ͼ͍͜Σ ͊ ͭ͊ͦ͗͟ ͒͡Ύ ͔͍ͤͫͨͭͯ͊ͤͤ͜͟Ύ 

͔͍ͫͨͯ͊ͭ͊ͤͭ͟͜͡Σ ͙ͨ͒ͨͪ͜Ί͍ͣͫͭ ͘͜ ͔ͭͻͤ͜;͎ͤͦͦ ͎͍͍ͦ͋ͫͯͦͯ͊ͤͤ͡Ύ ͭ͊ ͔ͪͣͦͤͭͯ 

͍͊͊͜ͼ͚ͤͦ͜͝ ͔ͭͻ͙ͤ͜͟Σ ͎͍͍ͦ͋ͫͯͦͯ͊ͤͤ͡Ύ ͍ͨͦͭͪ͜Ύ͎ͤͦͦ ͪͯͻͯΣ ͍͊͊͒͘͟͜͡ ͍͙ͦͫͭ͜ ͭ͊ 

ͤ͜΄͙ͻ ͎ͦͪ͊ͤ͊͘͜ͼ͚͜Σ ΅ͦ ͔ͫͨͯ͊ͭͯ͟͡ΌͭΈ ͼ͙͍͜͡Έͤ͜ ͍ͨͦͭͪ͜Ύͤ͜ ͫͯ͒ͤ͊Φ 

˨͡Ύ ͙ͦͭͪͣ͊ͤͤΎ ͍ͫ͒ͦ͜ͼ͍ͭ͊ ͨͦͭ͊͜͡ ͍͙͙ͨͯͫͤ͟͟ ͡Έ͎ͦͭͤͦͦ ˭ˤ˻ ͍͙͔ͨͦͤͤΥ 

1) ͍͙͍͙ͦͤͯ͊ͭ͟ ͍͔ͫΈ ͔ͦͣͨͫ͟͟͡ ͎͍͙ͨ͒ͦͭͦ͜͟ ͒ͦ ͨͦ͡Έͦͭͯ ͎͒ͤͦ͘͜ ͘ 

;͙͙͙ͤͤͣ ͍͙͙ͨͪ͊͊ͣ͡Σ ͔ͦͪͣ͊͘͟ ͤͫͭͪͯͭ͊͗͜͟ ΅ͦ͒ͦ ͨͦ͡ΈͦͭͯΣ ͪͦͪ͊͘ͻͯͤͦ͟ 

ͻ͔͙͙͊ͪ͊ͭͪͫͭ͟͟ ͙ͣ͊ͫ ͚ ͼ͔͍ͤͭͪͯ͊ͤͤΎΣ ͊ ͭ͊ͦ͗͟ ͤ͜΄͜ ͔ͤͦ͋ͻ͒ͤ͜͜ ͪͦͪ͊͘ͻ͙ͯͤ͟Τ 

2) ͍͙͙ͨͪͦͦ͒ͭ ͔͔ͨͪ͒ͨͦ͡Έͦͭͤ͜ ͔͔͍͙ͨͪͪ͜͟ ͚ ͎ͦ͡Ύ͙͒ ΄͍͙͒ͦ͟ ͭ͊ 

͔͔ͪͭ͡ΈͤͦΣ ͔͍͙͒ͣͦͤͫͭͪͯ͊ͭ ͤ͊ͤͤ͘Ύ ͍͙ͨͪ͊͡ ͡Έͦͭͤͦ͝ ͔ͫͨͯ͊ͭ͊͟͡ͼ͜͝ ͙͔ͫͫͭͣ ͭ͊͊͜͟͡ 

͜ ͍͙͎͍͒ͯͤ͜Τ 

3) ͙͊ͨͯͫ͊ͭ͘͟ ͍͙͎͙͒ͯͤ ͤ͊ ͨͪͦͺ͔͚ͫͤͦͣͯ͜ ͍ͪͤ͜͜ ͘͜ ͔͔͊͋ͨ͘͘;͔ͤͤΎͣ ͍ͨͦͤͦ͝ 

͔͔͙͋ͨ͘͟ ͔ͭͻ͙ͤ͜͟ ͍ͨͦͭͯ͊ͤͤ͜͡Ύ ͚ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͍ͨͦͭͪ͜Ύ͙ͤͣ ͪͯͻͦͣΤ 

4) ͍͙͍͙ͦͤͯ͊ͭ͟ ͍͙͘;͚͙͚͊ͤ ͭ͘͜͡Σ ͨͦͭ͜͡ ͨͦ ͦͯ͟͡ ͚ ͨͦͫ͊͒ͯ͟Σ ͍͊ͫ͒͘͜;͍͙ͯ͊ͭ 

͍͔͍͔ͨͤͤͫͭ͜Έ ͜ ͔͔ͦͣͨͭͤͭͤͫͭ͟͜Έ ͨ͒͜ ;͊ͫ ͨͦ͡Έͦͭͯ ͤ͊ ͍͍͙͎͍͒ͦ͒ͯͤͦͦͣͯ ͭ͊ͯ͜͟͡Τ  

5) ͍͙͍͙ͦͤͯ͊ͭ͟ ͨͦͭ͜͡ ͤ͊ ͦ͒ͤͦͣͯ ͍͙͎͒ͯͤ͜Σ ͣͭ͊͜͜ͼ͜Ύ ͍͍͙͒ͣͦ͜ ͍͙͎͒ͯͤ͊ ͣ͊Ί 

͙͋ͯͭ ͤ͊ ͔͔͋ͨ͘;͚ͤ͜ ͍͙ͫͦͭ͜ ͭ͊ ΄͍͙͒ͦͫͭ͟͜Σ ͙͊ͤ͒͒͊ͭ͟ ͍͙͔ͨͦͤͤ ͔͍͔ͯͨͤͤͦ ͒͜Ύ͙ͭ ͚ 

͔͍͙ͪͯ͊ͭ͟ ͭ͊ͦͣ͜͟͡ ͯ ͻͦ͒͜ ͍͙ͦͤ͊ͤͤ͟Ύ ͨͦ͡Έͦͭͯ ͤ͊ ͦ͒ͤͦͣͯ ͍͙͎͒ͯͤ͜Τ ͨͦͪΎ͒ͦ͟ ͒͜͝ ͍ 

ͪ͊͘͜ ͣͭ͊͜͜ͼ͜͝ ͍͍͙͒ͣͦ͜ ͍͙͎͒ͯͤ͊ ͣ͊Ί ͍͍͙͒ͨͦ͒͊ͭ͜͜ ͍͙͎ͣͦ͊ͣ ˾˶˩Τ ͨͦͭ͜͡ ͨͦ ͦͯ͟͡ ͭ͊ 

ͨͦͫ͊͒ͯ͟ ͘ ͙ͦ͒ͤͣ ͍͙͎͒ͯͤͦͣ ͨͦͭͪ͋ͤͦ͜ ͍͙͙ͦͤ͊ͭ͟ ͍͔͍͔ͨͤͤͦ ͊͘ ͍ͫͣ͊͜ ͔͙͊ͫͨͭ͊ͣ͟Τ 

6) ͍͙͍͙ͦͤͯ͊ͭ͟ ͨͦͭ͜͡ ͊͘ ͙͙ͨͪ͊͒͊ͣ͡Τ ͒͜͝ ͙͊ͤ͒͒͊ͭ͊͟ ͣ͊ΌͭΈ ͙͋ͯͭ 

ͭͦ;͙͙ͤͣΣ ͙ͨͪ ͼΈͦͣͯ ͍ͤ͜ ͍͙͔ͨͦͤͤ ͔͍͙ͨͪͦ͒ͣͦͤͫͭͪͯ͊ͭ ͍͙͙͚ͫͦ͟ ͍͔ͪͤ͜Έ ͯͣͤͤ͜Ύ 

͍͙͍͙ͦͤͯ͊ͭ͟ ͨͦ͡Έ͙ͦͭ ͊͘ ͙͙ͨͪ͊͒͊ͣ͡ ͜ ͤ͊ͤͤ͘Ύ ;͙͙ͤͤͻ ͫͻ͔ͣ ͍ͻͦ͒ͯ ͚ ͍͙ͻͦ͒ͯ 

͍͙͍ͨͫͯ͊ͤͤΎ ͍ ͦͦ͟͡ ͨͦ͡Έ͍ͦͭ͜Τ 

7) ͔͍͙͒ͣͦͤͫͭͪͯ͊ͭ ͍ͣͤͤ͜Ύ ͍͙ͨͦͭͯ͊ͭ͜͡ ͭ͊͜͟͡ ͊͘ ͍͙ͤ͊͘;͔ͤͦΌ 

ͭͪ͊Ίͭͦͪ͟͜ΊΌΣ ͙͙ͦ͋ͪ͊ͭ ͙ͦͨͭͣ͊͡Έ͙͚ͤ ͔͙ͪ͗ͣ ͨͦ͡ΈͦͭͯΣ ͍͙͍͙ͦͤͯ͊ͭ͟ ͍͎ͤ͊͊͜ͼ͜Ό ͚ 

ͦͤͭͪͦ͟͡Έ ͘͜ ͔͙ͦͣͨͫͤͣ͟͟͡ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ ͙ͫͭ͊ͤ͒͊ͪͭͤͻ ͍͙ͨͪ͊͡Τ 

͍͙͙͍͙ͭͪͣͯ͊ͭ ͡ ͤ͜͜͝ ΄͡ΎͻͯΤ ͙͍͙ͦͪͫͭͯ͊ͭͫ͟Ύ ͍͊ͭͦͨͦͭͦͣ͜͡Τ 

8) ͙͍͙͒ͦͭͪͣͯ͊ͭͫΎ ͨͦͪΎ͒ͯ͟ ͚͒͜ ͘͜ ͍ͻͦ͒ͯ ͭ͊ ͍͙ͦͤ͊ͤͤ͟Ύ ͨͦ͡Έͦͭͯ ͍ ͦͤ͘͜ 

ͦ;͍ͯ͊ͤͤ͜͟ΎΣ ͨͦͭͯ͜͡Ό;͙ ͭ͊͜͟͡ ͘͜ ͍͙͙ͭͪͣͦ͟Ό ͔͎͔͍ͪ͊ͣͤͭͦ͊ͤͦ͡͝ ͍͙͙ͫͦͭ ͭ͊ ΄͍͙͒-

ͦͫͭ͟͜Σ ͙͎ͦͪͯ͟Ό;͙ ͯͪͫ͟ ͜ ;͊ͫ ͨͦ͡Έͦͭͯ ͔͊͗ͤͦ͘͡ ͍͒͜ ΄͍͙͒ͦͫͭ͟͜ ͚ ͤ͊ͨͪΎͣͯ͟ ͍ͭͪͯ͜Τ 

9) ͨͪͦͭΎ͎ͦͣ ͔͔͍͙ͨͪͪ͜͟ ͍͔͙ͫͭ ͍͘ΩΎͦ͘͟ ͎͒ͤͦ͘͜ ͘ ;͙͙͙ͤͤͣ ͍͙͙ͨͪ͊͊ͣ͡ 

ͺ͔͎ͪ͊ͦͦ͘͜͡͝ ͚ ͪ͊͒ͦͦ͋ͣͤͯ͜͜Τ ͍ͯͨͪͦ͒ͦ͗ ͯͫΈ͎ͦͦ ͨͦ͡Έͦͭͯ ͙͎͍͙ͦͪͯ͊ͭ͟ ͍ͫͦΊ 

ͣͫ͜ͼ͔ͤ͊͘ͻ͔ͦ͒͗ͤͤΎΣ ͍͙ͫͦͭͯΣ ΄͍͙͒ͫͭ͟͜Έ ͜ ͤ͊ͨͪΎͣͦ͟ ͨͦ͡ΈͦͭͯΤ ͔͍͙͒ͣͦͤͫͭͪͯ͊ͭ 

ͦ͋͊;ͤͫͭ͜ΈΣ ͦͤͭͪͦ͟͡Έ ͊͘ ͪͦ͋ͦͭͦΌ ͙͔ͫͫͭͣ ͭ͊͊͜͟͡Τ 
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10)  ͯ  ͻͦ͒͜ ͙ͨͪ͊ͭ͟;͙ͤͻ ͍͍ͨͪ͊ ͘͜ ͍͔ͫͭͦͪͤͤΎ ͍͚͙͊͊ͪͤ͜ͻ ͙ͫͭͯ͊ͼ͚͜ 

͔͍͙͒ͣͦͤͫͭͪͯ͊ͭ ͒͊ͭͤͫͭ͘͜Έ ͍͙͊ͭͦͣ͊ͭ;ͤͦ ͍͙͍͙ͦͤͯ͊ͭ͟ ͍ͫ͜ ͒͜͝ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ 

͙͊ͪͭ͟ ͍͚͙͊͊ͪͤ͜ͻ ͔͔͍ͨͪͪͦ͜͟Τ ͍͙ͣͭͯ͊ͭ͜͜ ͍͔ͨͦ͒ͦͣͤͤ͜͡ΎΣ ͍͙͙ͨͪͦͦ͒ͭ ͔ͤͦ͋ͻ͙͚͒ͤ͜ 

ͤͫͭͪͯͭ͊͗͜͟ ͙͍ͨ͊ͫ͊͗ͪ͜ ό͔ͤ ͔͔ͨͪ͒͊Ό;͙ ͤ͜ͺͦͪͣ͊ͼ͜Ό ͍ ͔ͺͪ͜ύ ό˸͍͊͊ͪͦ͟ ͭ͊ ͤ͜ΦΣ 

20лрΤ ˽͊͡;͙ͤ͒͊Σ нлмпύΦ 

˽ͪͦͺ͔͚ͫͤ͊͜ ͎͍ͨ͒ͦͭͦ͊͜͟ ͍ͯͪͫ͊ͤͭ͟͜ ˭ˤ˻ ͍͊͊͜ͼ͚͎ͤͦͦ͜ ͨͪͦͺ͜͡Ό Ί ͫ͊͒ͤͦ͟͡Ό 

͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜Ό ͙͔ͫͫͭͣͦΌΣ ΅ͦ ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΊͭΈͫΎ ͍͔͙ͦ͟͡Ό ͟͜͡Έͫͭ͟͜Ό ͙ͪͤ͘͜ͻ 

͔͍ͭ͊ͨ͜ ͎͍͙ͨ͒ͦͭͦ͜͟Σ ͦ͋ΩΊ͙͒ͤ͊ͤͻ ͎͊͊͘͡ΈͤͦΌ ͔ͣͭͦΌ ͺͯͤ͟ͼ͍ͦͤͯ͊ͤͤ͜Ύ ͍͍ͫͭͦͦ͜͝ 

͍͊͊͜ͼ͜͝Φ ˶Έͦͭͤ͜ ˭ˤ˻ ς ͼ͔ ͔ͫͨͼ͙ͺ͜;ͤ͜ ͍ͦͫͭͤ͜͜ ͍͙ͯͫͭ͊ͤͦΣ ͔͒ ͔ͤͦ͋ͻ͒ͤͫͭ͜͜Ό Ί 

͍͔͔ͪͤͤͤ͘Ύ ͍͎͙ͯ͊ ͍͙͊͒͊͟͡ͼΈ͎ͦͦ͟ ͫ͊͒ͯ͟͡ ͤ͊ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͚ͣ͊͋ͯͭͤΈͦ͝ 

ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͍ͯͪͫ͊ͤͭ͟͜Φ ˢ͔͒͗Σ ͻ͔͊ͪ͊ͭͪͤͦ͟Ό ͙ͪͫͦΌ ͨ͒͜ ;͊ͫ 

͍͙ͦͤ͊ͤͤ͟Ύ ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͚͒͜ ͍͊͊͜ͼ͚͙͙ͤͣ͜ ͺ͊ͻ͍͜ͼΎ͙ͣ Ί ͍͙͍ͨ͡ ͔͎͙͍͙ͤ͊ͭͤͻ 

;͙͙͍ͤͤ͟͜ ͤ͊ ͎ͦͪ͊ͤͣ͘͜ ͍͊͊ͭͦͪ͊͜Σ ͭͦͣͯ ͨ͒͜ ;͊ͫ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍ͯͪͫ͊ͤͭ͟͜ 

͡Έ͙ͦͭͤͻ ˭ˤ˻ ͍͙͙ͦͫͤͦͤͣ ͍͊͒͊ͤͤ͘Ύͣ Ί ͺ͍ͦͪͣͯ͊ͤͤΎ ͚ͫͭͦͫͭ͜͟͜ ͒ͦ ͔͎͙͍͙ͤ͊ͭͤͻ 

;͙͙͍ͤͤ͟͜ ͜ ͺ͍ͦͪͣͯ͊ͤͤΎ ͎͍ͦͭͦͤͦͫͭ͜ ͒ͦ ͍͙ͦͤ͊ͤͤ͟Ύ ͺ͊ͻ͍͙ͦͻ ͍͊͒͊ͤ͘ΈΦ  

˻͙͒ͤͣ ͘͜ ͍͙͋͊ͦ͘ͻ ͙͍ͫ͊͒ͤ͟͟͜͡ ͍͍͊ͦͤͦ͒͊ͫͭ͊͘͟ ͙̂ͪ͊ͤ͟͝ ͨͪͦ ͍ͦͫͭͯ͜ Ί ˭͊ͦͤ͟ 

͙̂ͪ͊ͤ͟͝ ζ˽ͪͦ ͍͙΅ͯ ͍ͦͫͭͯ͜ηΣ ΅ͦ ͺͦͪͣͯ͡ΌΊ ͙͍ͤͦͪͣ͊ͭͤͦ-͍͍ͨͪ͊ͦ͜ ͍͙͎͙ͣͦ ͒ͦ 

͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͭ͊ ͺͯͤ͟ͼ͜Ό͍͊ͤͤΎ ͙͔͙ͫͫͭͣ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͍ ̂ͪ͊ͤ͟͜͝Σ ͝͝ ͍͍ͨͪ͊ͦ͜Σ 

͎ͦͪ͊ͤ͊͘͜ͼ͚ͤ͜͜Σ ͺ͍ͤ͊ͤͫͦ͜͜ ͚ ͤ͜΄͜ ͙͊ͫ͊͒͘ ό˱˴ˢ˻Τ ˴͍͔ͦͤͤͼ͜ΎΣ ˸͙͚͗ͤ͊ͪͦ͒ͤ͜ 

͔͒ͦͯͣͤͭ͟ύΦ ˢͤ͊͘͜͡ ͨͦ͡΅͙͙ͤ ͺ͍ͦͪͣͯ͊ͤͤΎ ͭ͊ ͍͙ͦͤ͊ͤͤ͟Ύ ͍͍͊ͦͤͦ͒͊ͫͭ͊͘͟ ͘ 

͍͙ͪͦͭͯ͘͟ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͍ ̂ͪ͊ͤ͟͜͝ ͍͙͒ͦͦ͒ͭΈΣ ΅ͦ ˭͊ͦͤ͟ ͍͍͊ͤ͊͊͘͘ ͚͙ͨͦͫͭͤ͜ͻ ͣͤ͘͜ ͯ 

͍͘ΩΎͯ͘͟ ͘ ͪͯͻͦͣ ͙ͪ͊ͤ͟͝ ͒ͦ ͍͙̐ͪͦͨ Ύ͟ ͍͙ͦͫͤͦͤͣ ͤ͊ͨͪΎͣͦͣ ͔͎ͤͭͪ͊͜ͼ͜͝ ͍ 

Ί͍͔͚ͪͦͨͫΈ͙͚͟ ͍͚ͦͫͭͤ͜͜ ͨͪͦͫͭͪ͜Φ ͔͚̇ ˭͊ͦͤ͟ ͫͨͪΎ͍͙͚ͣͦ͊ͤ ͤ͊ ͍͔͎ͪͯ͡Ό͍͊ͤͤΎ 

ͫͯͫͨ͜͡Έ͙ͤͻ ͍͙͒ͤͦͫͤ͜ ͯ ͎͊ͯ͘͜͡ ͍ͤ͊;͊ͤͤΎΣ ͍͙ͻ͍ͦ͊ͤͤΎΣ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ 

͎ͪͦͣ͊͒Ύͤ ͙̂ͪ͊ͤ͟͝Φ ˨͔ͦͯͣͤͭ͟ ͍͔͊ͭͪ͒͗ͯ͘Ί ͍͍ͨͪ͊ͦ͜Σ ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤ͜͜Σ ͺ͍ͤ͊ͤͫͦ͜͜ ͚ 

ͤ͜΄͜ ͙͊ͫ͊͒͘ ͺͯͤ͟ͼ͜Ό͍͊ͤͤΎ ͙͔͙ͫͫͭͣ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Σ ͍ͫͭͦͪΌΊ ͍͙ͯͣͦ ͒͡Ύ 

͔ͫ͊ͣͦͪ͊͊͘͜͡ͼ͜͝ ͙ͦͫͦ͋ͫͭͦͫͭ͜Σ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͔ͨͦͭͪ͋ ͫͯͫͨ͜͡Έ͍ͫͭ͊ ͭ͊ ͔͍͙͒ͪ͗͊ ͯ 

͍͊͟͜͡ͺ͍͙ͦ͊ͤ͜͟ͻ ͺ͊ͻ͍͜ͼΎͻ ό˽͔ͪͦͦͨͤͦ͟͟Σ нллуύΦ 

˭͊͊͒͟͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͣ͊Ί ͍ͫͦΌ ͔ͫͨͼ͙ͺͯ͜͟Σ Ύ͊͟ Ί ͙͍ͤ͒͒ͯ͊͜͜͡ΈͤͦΌ ͊͘ 

͍ͨͪͦͫͭͦͪͦͦ-;͍͙͙͊ͫͦͣ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͊ͣ͟͟ ͍ͦͫͭͤ͜Έ͎ͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊Σ ΅ͦ 

͍͔͒͒ͪ͊͘͜͟͡ΌΌͭΈ ͍͔ͯͤͪͫ͊͜͡Έͤ͜ ͍͙͍͊ͫͭͦͫͭ͜͡ ;͊ͫͯ ό͙͍ͭͪ͊ͫͭ͜͡ΈΣ 

͔͍ͤͨͦͭͦͪΌ͍͊ͤͫͭ͜ΈΣ ͔͍ͤͦͪͦͭͤͫͭ͘͜Έύ ͜ ͎͊͊͘͡Έͤ͜ ͍͙͍͊ͫͭͦͫͭ͜͡ ͨͪͦͫͭͦͪͯ 

όͨͪͦͭΎ͗ͤͫͭ͜ΈΣ Ί͒ͤͫͭ͜Έ ͔͔͍͔͚ͨͪͪͤͦͫͭ ͔͔͔͍ͤͨͪͪͤͦͫͭ͜Σ ͍ͫͨ͋ͯͭͭ͜ΎΣ ͍͍ͫͨͫͤͯ͊ͤͤ͜͜Ύ 

Ύ͍͙΅ύΦ ̇͜ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟ ͍ͯͣͦ͘͡ΌΌͭΈ ͙ͫͭͪͯͭͯͪ͊͘͟ͼ͜Ό ͍ͦͫͭͤ͜Έ͎ͦͦ 

͔͔͍͙ͫͪ͒ͦ΅͊ ͨͦ ͍͔͙ͪͭ͊͟͜͡ όͼ͜͜͡ ͍ͤ͊;͊ͤͤΎΣ ͚͎ͦͦ ͣͫͭ͘͜Σ ͔ͭͻ͎ͤͦͦ͜͡͝Σ ͫͯ͋ΩΊ͙ͭ͟ 

͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯ ͭ͊ ͝ͻ ͍͊͘Ίͣͦ͒͜Ύύ ͜ ͨͦ ͎͙ͦͪͦͤͭ͊͘͜͡ ό͙͔ͣ͗ͦͫͦ͋ͫͭͫͤ͜͜ 

͎͍͔ͪͯͨͦ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͍ ͔ͫͭͯ͒ͤͭͫΈͦͣͯ͟ ͔͔͍͙ͫͪ͒ͦ΅͜ ͚ ͫͦͼͯͣ͜͜ύΦ 
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˿͔ͨͼ͙ͺ͊͜͟ ͍͙΅ͦ͝ ΄͙ͦ͟͡ ς ͎͋͊͊ͭͦͺ͊ͭͦͪͤ͊͟Σ ͍͊͘Ί͍ͣͦͨͦΩΎ͊ͤ͊͘Σ ͫ͊͒ͤ͊͟͡ 

ͺͯͤ͟ͼ͚ͤ͊͜ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͊͟͟ ˭ˤ˻Σ ΅ͦ ͚ͨͦͫͭͤͦ͜ ͍͙͍ͪͦ͊͘ΊͭΈͫΎ ͊͘ ͍͙ͫͦͣ͝ 

͍ͤͯͭͪ͜΄͙ͤͣ͜ ͙͊ͦͤ͊ͣ͘͟ ͚ ͔͔ͭͤ͒ͤͼ͜Ύ͙ͣΣ ͦ͋ΩΊ͒ͤͯΊ ͍ Ί͙͔͒ͤ ͼ͔͜͡ ͔͙͚ͦͤͪͭͤ͟͟ 

͊͊͒͘͟͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ Ύ͟ ͪͦͣͤͯͭͯ͘͜͟ ͔͎͎ͨ͒͊ͦ͜;ͤͯ ͙͔ͫͫͭͣͯ ͭ͊ ͨͪͦ͒ͯͭ͟ ͚͎ͦͦ 

͒͜Ύ͡Έͤͦͫͭ͜ ͚ ͺͯͤ͟ͼ͜Ό͍͊ͤͤΎΦ ˻͙͒ͤ ͘͜ ͙͍ͫ͊͒ͤ͟͟͜͡ ͯ ͙ͤ͘ͼ͜ ͔ͫͨͼ͙ͺ͜;͙ͤͻ ;͙͙͍ͤͤ͟͜ 

˭ˤ˻ ς ͨͪͦͺ͜͡Έ ͔͎ͦͤͪͭͤͦͦ͟͟ ͊͊͒ͯ͘͟͡ ͍͙ͦͫͭ͜Φ ˿͔ͨͼ͙ͺ͊͜͟ ͊͊͒ͯ͘͟͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ 

ͨͦ͡Ύ͎͊Ί ΅͔ ͚ ͯ ͭͦͣͯΣ ΅ͦ ͨ͒͜ ͝͝ ͔͙ͦͣͨͫͤͣ͟͟͡ ͍͙͍ͨͦͣ͡ ͨͪͦͻ͙ͦ͒ͭΈ ͔͙͍͙͚ͤͭͤͫͤ͜Σ 

͙ͨͫͻ͎ͦͦ͜͡;ͤͦ-͔͙͚ͤ͊ͨͪͯ͗ͤ ͨͪͦͼ͔ͫ ͙ͣͤ͘͜ ͙͔͚ͦͫͦ͋ͫͭͦͫͭ Ύ͟ ͔͍ͫͭͯ͒ͤͭ͜Σ ͭ͊͟ ͜ 

͍͙͊͒͊͟͡;͊Υ ͍ͨͦͫͭͯͨͦͦ ͙ͤ͊͘͟ΌͭΈ ͍͙͘;͙͟Σ ͍͘ΩΎ͙͘͟Σ ͔͔͙͙ͫͭͪͦͭͨΤ ͺͦͪͣͯΌͭΈͫΎ ͍ͤͦ͜ 

ͤ͊ͤͤ͘ΎΣ ͯͣͤͤ͜Ύ ͭ͊ ͍͙ͤ͊;͙͟Σ ͙ͤͦͪͣ ͍͔͙ͨͦ͒ͤ͜͟ ͚ ͙͔ͣͫͤͤ͡ΎΦ  

˭͍͊͗͊Ό;͙ ͤ͊ ͔ͫͨͼ͙ͺͯ͜͟ ͡Έ͙ͦͭͤͻ ˭ˤ˻Σ ˨͔͍ͪ͗͊ͤ͊ ͍͊͊͜ͼ͚ͤ͊͜ ͫͯ͗͋͊͡ 

͙̂ͪ͊ͤ͟͝ ͔ͦͪͫ͟͡ΌΊ ͭ͊͟͜ ͍͙͎͙ͣͦ ΅ͦ͒ͦ ͎͍͙ͨ͒ͦͭͦ͜͟ ͡Έ͎ͦͭͤͦͦ ͫ͊͒ͯ͟͡ ͍ ̂ͪ͊ͤ͟͜͝Υ 

͍͊͊͜ͼ͚ͤ͜͜ ͙͊͊͒͘͟͡ ͍͙ͦͫͭ͜ ͼ͙͍͜͡Έͤͦ͝ ͍͊͊͜ͼ͜͝ ͘ ͎͍͙ͨ͒ͦͭͦ͜͟ ͡Έ͎ͦͭͤͦͦ ͫ͊͒ͯ͟͡ ͍ 

̂ͪ͊ͤ͟͜͝Σ Ύ͟͜ ͎ͦͭͯΌͭΈ ͙͍͊ͤ͒͒͊ͭ͟͜ ͒͡Ύ ͙ͦͭͪͣ͊ͤͤΎ ͍ͫ͒ͦ͜ͼ͍ͭ͊ ;͔ͤ͊͡ ͔ͨ͊͗ͯ͟͜ 

όC¢hύ ͭ͊κ͊͋ͦ ͺͫ͊͜͟ͼ͜͝ ͍͊͟͜͡ͺ͊͜͟ͼ͚͙ͤ͜ͻ ͍͔͚͒ͦͣͦͫͭ͜ ͯ ͍ͫ͒ͦ͜ͼ͍ͭ͜ ;͔ͤ͊͡ ͔ͨ͊͗ͯ͟͜ 

ό¢w¢hύΣ ͍͙ͨͦͤͤ͜ ͙ͣ͊ͭ ͔͙ͫͪͭͺ͊ͭ͜͟Σ ͍͙͙͚͒͊ͤ ˨͔͍ͪ͗͊͊ͫͯ͗͋ͦ͜͡Ό ό˽͍͙ͪ͊͊͡ 

͔͙ͫͪͭͺ͊͜͟ͼ͜͝ ͍͊ƛ͊ͼƛ͚͙ͤͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͍͊͊͒͘͟͜͡ ͼ͙͍͜͡Έͤͦ͝ ͍͊ƛ͊ͼƛ͝ ͘ 

ͨƛ͎͍͙͒ͦͭͦ͟ ͡Έ͎ͦͭͤͦͦ ͫ͊͒ͯ͟͡ ͍ ̂ͪ͊ͤ͟͝ƛ). 

ˤ͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͍͙͎ͣͦΣ ͡Έͦͭͤ͜ ˭ˤ˻ ͣ͊ΌͭΈ ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜-͚͍͙͚ͫͭͪͦͦ 

͍͒͒͜͜͡Σ ͔ͣͭ͊ Ύ͎ͦͦ͟ ς ͍͙ͻ͍ͦ͊ͤͤΎ ͙͒ͫͼ͙͍͙ͨͤͦ͊ͤ͜͡ͻΣ ͍͍͒ͨͦ͒͊͜͜͡Έ͙ͤͻΣ 

͎͙ͪ͊ͣͦͭͤͻ ͍͊͊͜ͼ͚͙ͤ͜ͻ ͺ͊ͻ͍͜ͼ͍͜Φ ̂ ͫͭͪͯͭͯͪ͟͜ ͍͒͒ͯ͜͜͡ ͔͔ͨͪ͒͋͊;͔ͤͦ ͙ͨͦͫ͊͒ 

͔͍͙͍ͪͤ͟͜͟͜ ͦͺ͜ͼ͔ͪͫΈ͎ͦͦ͟ ͫ͊͒ͯ͟͡ όͤ͊;͊͡Έ͙ͤ͟ ͍͒͒ͯ͜͜͡Σ ͤ͊;͊͡Έ͙͙ͤ͟ ͍ͯͪͫ͟͜Σ 

͍͙ͻ͍͔ͦ͊ͭ͡Έύ ͜ ͫͭ͊ͪ΄͙ͤͫΈ͎ͦͦ͟ ͫ͊͒ͯ͟͡ ͘ ͍ͯͪͫ͊ͤͭ͟͜ όͫͭ͊ͪ΄͙ͤ͊ ͯͪͫͯ͟Σ ͫͭ͊ͪ΄͙ͤ͊ 

͎͙ͪͯͨΣ ͙͊ͫͭͯͨͤ͘͟ ͫͭ͊ͪ΄͙͙ͤ ͎͙ͪͯͨύΦ ˻͙ͫͦ͋Σ Ύ͟͜ ͍ͤ͊;͊ΌͭΈͫΎ ͍ ͡Έ͙ͦͭͤͻ ˭ˤ˻Σ 

͙ͦͭͪͣͯΌͭΈ ͫͭ͊ͭͯͫ ζͯͪͫ͊ͤͭ͟ηΦ ˹͊ ͯͪͫ͟͜ ͫͺ͍ͦͪͣͦ͊ͤͦ ͍ͤ͊;͊͡Έͤ͜ ͎͙ͪͯͨ ͭ͊ 

͍ͤ͊;͊͡Έͤ͜ ͙ͪͦͭΦ ˨ͦ ͤ͜΄͙ͻ ͔ͫͨͼ͙ͺ͜;͙ͤͻ ͙ͪͫ ͔͙ͤ͊͗ͭ͡Έ ͙͍ͨͪͦ͗͊ͤͤΎ ͍ͯͪͫ͊ͤͭ͟͜ 

ͯ ͎͙ͯͪͭͦ͗ͭ͊͟ͻ ͙͎͊ͪͭͦͦ͘͟ ͙ͭͨͯΣ ͻ͊ͪ;͍ͯ͊ͤͤΎ ͍ ͒͊͝͡Έͤ͜Σ ͍͍͍͒͒ͯ͊ͤͤ͜͜Ύ ͊ͤ͘ΎͭΈ ͯ 

ͺ͔ͦͪͣͤͦͣͯ ͦ͒Ύ͘͜Φ ˤ͙͊͒͊͟͡;Σ Ύ͙͚͟ ͍ͤ͊;͊Ί ͍ͯͪͫ͊ͤͭ͟͜ ͡Έ͙ͦͭͤͻ ˭ˤ˻Σ ͭ͊ͦ͗͟ 

͍͙͔ͨͦͤͤ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͫͭ͊ͭͯͭͯ ͙͍͙͒ͦͭͪͣͯ͊ͭͫΎ ͍͙ͨͪ͊͡ ͤͦͫͤͤ͜Ύ ͺ͔͎ͦͪͣͤͦͦ 

ͦ͒Ύ͎ͯΣ ͙͒ͫͼ͙͙ͨͤ͜͡ ͭ͊ ͍ͫͨͨͪ͊͜ͼΌ͍͙͊ͭ ͘ ͎ͦͪ͊ͤ͊͘͜ͼ͚ͤͦ͜-͚͍͙ͫͭͪͦͦͣ ͍͒͒ͦͣ͜͜͡ 

ό˥͔͙͔ͪ͊ͫͣͤͦ͟Σ нлмнύΦ 

˴͔ͦͣͨͫͤͫͭ͟͜͡Έ ͔͙ͨͪͦ͋ͣ͡ ͺ͍ͦͪͣͯ͊ͤͤΎ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͚ͤ͊͒ͤͦͫͭ͜͜ ͍͊͊͜ͼ͚͜-

͙ͤͻ ͺ͊ͻ͍͜ͼ͍͜ ͙͍͍ͯͣͦͭͦͯΊ ͒ͦͼ͜͡Έͤͫͭ͜Έ ͤ͊͒͊ͤͤΎ ͔͎ͦͪͣͦͦ͟ ͣͫ͜ͼΎ ͡Έ͙ͦͭͤͣ ˭ˤ˻ ͍ 

͙͔ͫͫͭͣ͜ ͨͪͦͺ͔͚ͫͤͦ͜-͔ͭͻͤ͜;ͤͦ͝ ͍͙ͦͫͭ͜Φ ˿͙͔ͫͭͣ͊ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͊͊͜ͼ͚͜-

͙ͤͻ ͺ͊ͻ͍͜ͼ͍͜ Ύ͍͡ΎΊ ͫͦ͋ͦΌ ͫͯͯͨͤͫͭ͟͜Έ ͔ͫͨͼ͊͜͡Έ͙ͤͻ ͔ͺ͔͙͍͙ͭͤ͟ͻ ͍͊ͫͦ͋͘͜ ό͙͒ͫͼ͙ͨ-

ͤ͜͡ύ ͎͍͙ͨ͒ͦͭͦ͜͟Σ ͔͎͙͍͙͚ͤͭͪ͊ͭͤ͜ ͍͙͍ͨ͡ Ύ͙͟ͻ ͯ ͨͪͦͼ͔ͫ͜ ͝ͻͤΈ͎ͦͦ ͺͯͤ͟ͼ͜Ό͍͊ͤͤΎ 

ͫͨͪΎ͍͙͚ͣͦ͊ͤ ͤ͊ ͺ͍ͦͪͣͯ͊ͤͤΎ ͦͤ͟ͼ͔͍͎ͤͭͪͦ͊ͤͦͦ ͔ͪͯ͘͡Έͭ͊ͭͯ ς ͚ͤ͊͒ͤͦͫͭ͜͜ 

͍͊͊͜ͼ͚͎ͤͦͦ͜ ͺ͊ͻ͍͜ͼΎ ͯ ͍͙͘;͚͊ͤͦͣͯ ͭ͊ ͔͔ͫͭͪͣ͊͟͡Έͤͦͣͯ ͔͙ͪ͗ͣ͊ͻ ͒͜Ύ͡Έͤͦͫͭ͜Φ 
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̂ ͔͒ͦͫ͒͗ͤͤ͜͡Ύͻ ˾Φ ˸ Φ ˸ ͍͊͊ͪͦ͊͟ ͎ͤ͊ͦͦ͡΄͔ͤͦΣ ΅ͦ ͒͡Ύ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ 

͔͎ͦͣͨͫͤͦͦ͟͟͡ ͨͪͦͼ͔ͫͯ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͍͊͊͜ͼ͚͙ͤ͜ͻ ͺ͊ͻ͍͜ͼ͍͜ ͨͦͭͪ͋ͤ͜͜ 

ͭ͊͟͜ ͍͙͙͒ ͎͍͙ͨ͒ͦͭͦ͜͟Υ ͔͔͙ͭͦͪͭ;ͤ͊ ͎͍ͨ͒ͦͭͦ͊͜͟Σ Ύ͊͟ ͺͦͪͣͯΊ ͍͙͚ͤ͊ͯͦ͟ 

͔͍͙͙ͪͫͭ;͙͚ͤ ͍͔ͪͤ͜Έ ͤ͊ͤ͘ΈΣ ͯͣͤ͜Έ ͜ ͍͙ͤ͊;ͦ͟Τ ͺ͙͘͜;ͤ͊ ͎͍ͨ͒ͦͭͦ͊͜͟Σ ΅ͦ 

͍͙͍ͣͦ͗͡͡ΌΊ ζ͙͒ͤ͊ͣ͜;͔ͤ ͍͒ͦͪͦ͘ΩΎηΣ ͚ͫͭͫͭ͜͟͜Έ ͒ͦ ͎͙ͨͦ͒ͤ͊ͣ͜͜;͎ͤͦͦ ͔͙ͪ͗ͣͯ ͭ͊ 

ͨͪ͊ͼ͔͒͊ͭͤͫͭ͘͜ΈΤ ͙ͨͫͻ͎ͦͦ͜͡;ͤ͊ ͎͍ͨ͒ͦͭͦ͊͜͟Σ Ύ͊͟ ͙ͫͨͪΎΊ ͙ͨͫͻ͎ͦͦ͜͡;͚ͤ͜ ͎͍ͦͭͦͤͦͫͭ͜ 

͒ͦ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͎͊͊ͦͣ͘͡ ͭ͊ ͍ ͔͙ͦͪͣ͟ͻ ͔ͣͦͣͤͭ͊ͻ ͙͗ͭͭΎΤ ͔͔ͭͪͤ͊͗ͪͤ͊ 

͎͍ͨ͒ͦͭͦ͊͜͟Σ ΅ͦ ͔ͣͦ͒͡ΌΊ ͨͪͦͺ͔͚ͫͤͯ͜ ͒͜Ύ͡Έͤͫͭ͜Έ ͍ ͔ͦͪͣͦͣͯ͟ ͝͝ ͺ͎͔ͪ͊ͣͤͭ͜ ͯ 

͍͙͘;͚͊ͤͦͣͯ ͭ͊ ͔͔ͫͭͪͣ͊͟͡Έͤͦͣͯ ͔͙ͪ͗ͣ͊ͻ ͒͜Ύ͡Έͤͦͫͭ͜Τ ͔ͪ͊͡Έͤ͊ ͨͪͦͺ͔͚ͫͤ͊͜ 

͒͜Ύ͡Έͤͫͭ͜Έ ͯ ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͍ͯͣͦ͊ͻΤ ͙ͨͫͻͦͺ͎ͦͦ͘͜͜͜͡;ͤ͊ ͎͍ͨ͒ͦͭͦ͊͜͟Σ Ύ͊͟ 

͔͔ͨͪ͒͋͊;͊Ί ͚ͫͭͫͭ͜͟͜Έ ͙ͨͫͻ͜;͎ͤͦͦ ͚ ͺ͎ͦͦ͘͜͜͜͡;͎ͤͦͦ ͍ͪͤ͜Ύ ͡Ό͒ͫΈ͎ͦͦ͟ ;͙͙ͤͤ͊͟ ͒ͦ 

͔͔ͫͭͪͣ͊͟͡Έ͙ͤͻ ͍ͯͣͦΣ ͔ͣ͊ͭͪ͊ͯ͘͜͜͡Ί ͨͪͦͺ͔͚ͫͤ͜͜ ͤ͊ͤͤ͘ΎΣ ͯͣͤͤ͜Ύ ͭ͊ ͍͙ͤ͊;͙͟ ͊͘ 

͍͎͙͙ͪͦ͒ͤͫͤͣ͜͜͜ ͔͙ͨ͊ͪ͊ͣͭͪ͊ͣ ό˸͍͊͊ͪͦ͟ ͭ͊ ˥͔͙͔ͪ͊ͫͣͤͦ͟Σ мффтύΦ 

˹͚͊͒ͤͫͭ͜͜Έ ͡Ό͙͙͒ͤ-͔ͦͨͪ͊ͭͦͪ͊ ͍ ͔͔ͫͭͪͣ͊͟͡Έ͙ͤͻ ͍ͯͣͦ͊ͻ ͔͙͊͗ͭ͘͡Έ ͍͒͜ 

ͫͺ͍͙ͦͪͣͦ͊ͤͻ ͯ ͨͪͦͼ͔ͫ͜ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͺͯͤ͟ͼ͚͙ͤ͜ͻ ͊͒͊ͨͭ͊ͼ͚͙ͤ͜ͻ 

͙͔ͫͫͭͣΣ Ύ͟͜ ͒͜ΌͭΈ ͪ͊ͦͣ͘ ͘͜ ͔ͦͣͨͫͦͣ͟͟͡ ͤ͜΄͙ͻ ͍͊ͫͦ͋͘͜ ͎͍͙ͨ͒ͦͭͦ͜͟ ͔ͦͨͪ͊ͭͦͪ͊ 

͍ ͙͔͚ͫͫͭͣͤ͜ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͨ ͪͦͼ͔ͫͯΦ ˹͚͊͒ͤͫͭ͜͜Ό ͡Ό͒ͫΈͦ͟͝ ͙͊ͤ͟͡ Ί 

͍͔ͪͤ͜Έ ͫͭ͊͋͜͡Έͤͦͫͭ͜ ͔͎ͤͭͪ͊͜ͼ͜͝ ͙͍ͣͦͭ͊ͼ͚͙ͤ͜ͻΣ ͔ͣͦͼ͚͙ͤ͜ͻΣ ͔͔ͤͭͭͯ͊͜͟͡͡Έ͙ͤͻΣ 

ͺ͙͘͜;͙ͤͻ ͜ ͙ͨͫͻͦͺ͙͘͜;͙ͤͻ ͔͍ͦͣͨͦͤͤͭ͟͜ ͒͜Ύ͡Έͤͦͫͭ͜Σ ͫͨͪΎ͍͙ͣͦ͊ͤͻ ͤ͊ 

͔ͺ͔͙͍͔ͭͤ͟ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͨͪͦͺ͔͚͙ͫͤ͜ͻ ͺͯͤ͟ͼ͚͜ ͍ ͔͔͙ͫͭͪͤ͟ͻ ͔͙ͪ͗ͣ͊ͻ ͯ 

͙͚͊͒͊ͤ͘ ;͊ͫ ό˸͍͊͊ͪͦ͟ ͭ͊ ͤ͜ΦΣ нллрΣ ͫ Φ 140-141). 

͙́͊ͣ͟ ;͙ͤͦͣΣ ͨͪͦͺ͔͚ͫͤ͊͜ ͎͍ͨ͒ͦͭͦ͊͜͟ ͚ͣ͊͋ͯͭͤΈ͎ͦͦ ͍͊͊͜ͼ͚͎ͤͦͦ͜ ͺ͊ͻ͍͜ͼΎ 

͔͙ͤ͊͗ͭ͡Έ ͒ͦ ͙ͭͻ ͔͍ͦͣͨͦͤͤͭ͟͜ ͍͊͊͜ͼ͚ͤͦ͜͝ ͙͔͙ͫͫͭͣΣ ΅ͦ ͣͫͭ͜ΎͭΈ ;͙͔ͫͤͤͯ͡ 

͟͜͡Έͫͭ͟͜Έ ͔͔͔ͤ͋ͨ͘;͙ͤͻ ;͙͙͍ͤͤ͟͜Σ ͍ͫͦΊ;͔͊ͫͤ ͍͙Ύ͍͔ͤͤ͡Ύ Ύ͙͟ͻ ͔͔ͨͦͨͪ͒͗ͯΊ 

͍͊͊͜ͼ͚ͤ͜͜ ͙͎͙ͨͪͦ͒ ͭ͊ ͊ͭ͊ͫͭͪͦ͟ͺ͙ ͭ͊ ͣ͊ΌͭΈ ͙ͫͭ͊ͭ ͫͯͭͤͫͭ͜Ό ͔͔͙͋ͨ͘͟ ͨͦ͡Έ͍ͦͭ͜Φ ̂ 

ͼΈͦͣͯ ͔ͦͤͭͫͭ͟͟͜ ͔ͫ͊ͣ ͔ͺ͔͙͍ͭͤ͊͟ ͎ͦͪ͊ͤ͊͘͜ͼ͜Ύ ͍ͦͫͭͤ͜Έ͎ͦͦ ͔͔͍͙ͫͪ͒ͦ΅͊ ͯ ˭ˤ˻ 

͍͊͊͜ͼ͚͎ͤͦͦ͜ ͨͪͦͺ͜͡Ό ͍͎͒ͪ͊͜͜Ί ͟͡Ό;͍ͦͯ ͪͦ͡Έ ΅ͦ͒ͦ ͺ͍ͦͪͣͯ͊ͤͤΎ ͺ͊ͻ͍ͦͦ͝ 

͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͍͍͊͊ͭͦͪ͜͜Φ ̂ ͫͯ;͙͊ͫͤͻ ͍ͯͣͦ͊ͻ ͼ͔ ͍͊͒͊ͤͤ͘Ύ Ί 

͙͍ͦͫͦ͋ͦ͡ ͊ͭͯ͊͟͡Έ͙ͤͣΦ ˨͍͔͔ͦ͒ͤͦΣ ΅ͦ ͨͪͦͺ͔͚ͫͤ͊͜ ͎͍ͨ͒ͦͭͦ͊͜͟ ͍ͯͪͫ͊ͤͭ͟͜ ͯ 

͡Έ͙ͦͭͤͻ ˭ˤ˻ ͒ͦ ͚ͣ͊͋ͯͭͤΈͦ͝ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͊͘ ͙͙ͪͤͣ͘͜ 

ͤ͊ͨͪΎ͙ͣ͊ͣΥ ͍͊ͫͦ͘ΊͤͤΎ ͔͔͙ͭͦͪͭ;͙ͤͻ ͤ͊ͤ͘ΈΣ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍ͣͤ͜Έ ͯ ͨͪͦͼ͔ͫ͜ 

͔͔ͭͪͤ͊͗ͪͤͦ͝ ͭ͊ ͔ͪ͊͡Έͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͭͦ΅ͦΦ ̂ ͻͦ͒͜ ͍ͤ͊;͊ͤͤΎ ͍͊͊͜ͺ͊ͻ͍͜ͼ͍͜ 

͔ͤͦ͋ͻ͒ͤͦ͜ ͺ͍͙ͦͪͣͯ͊ͭ ͔͔͙ͭͦͪͭ;ͤ͜ ͚ ͔͙ͣͨͪ͜;ͤ͜ ͤ͊ͤͤ͘ΎΣ ͺ͙͘͜;ͤ͜ ͭ͊ ͙ͨͫͻͦ-

ͺ͎ͦͦ͘͜͜͜͡;ͤ͜ Ύͦͫͭ͟͜Σ ͔͍͍͙ͪ͊ͦͯ͊ͭ͘͜͡ ͔͔ͭͪͤ͊͗ͪͤͯ ͜ ͙ͨͪ͊ͭ͟;ͤͯ ͎͍ͨ͒ͦͭͦͯ͜͟ ͭͦ΅ͦΦ 

ˤ͙͍͙ͫͤͦ͟Φ ˹͔͔͊ͫ͊ͣͨͪ͒Σ ͨͪͦͺ͔͚ͫͤ͊͜ ͎͍ͨ͒ͦͭͦ͊͜͟ ͍͊͊͜ͼ͚͙ͤ͜ͻ ͺ͊ͻ͍͜ͼ͍͜ 

͍͙ͨͦͤͤ͊ ͙͋ͯͭ ͎͍ͦͪ͊ͤͦ͊ͤ͊͘͜ ͎͒ͤͦ͘͜ ͘ ͍͙͎͙ͣͦ͊ͣ ˱Cs ˻Σ ΅ͦ ͔͔ͦͪͫͤ͟͜͡ ͍ 

͔͍͙ͪͤ͟͜ͼ͍ͭ͜ ͘ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͔͔͋ͨͦ͘͟Ό ͨͦ͡Έ͍ͦͭ͜Σ ͔ͣͭͦΌ Ύ͎ͦͦ͟ Ί ͤ͊͒͊ͤͤΎ 

͎͙͒ͦͨͦͣͦ ͔͍͒ͪ͗͊͊ͣ ͯ ͔ͪͦͪͦ͋ͤͤ͘͜͡ ͙͍ͤͦͪͣ͊ͭͤͦ͝ ͙ͫͭͪͯͭͯͪ͟ ͚ ͙͍͎ͤͫͭͪͯͭͤͦͦ͜͟ 
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͔ͣ͊ͭͪ͊ͯ͜͡ ͘ ͔ͪ͊͊͘͜͡ͼ͜͝ ͨͦͫͭ͊;͊͡Έ͙͙ͤ͊ͣ͟ ͎͍͍ͦ͋ͫͯͦͯ͊ͤͤ͡Ύ ͙͔ͫͫͭͣ ͍ͯͨͪ͊ͤͤ͜͡Ύ 

͔͔͋ͨͦ͘͟Ό ͨͦ͡Έ͍ͦͭ͜Φ ̂ ͔͒ͦͯͣͤͭ͟͜ ͭ͊ͦ͗͟ ͨͦ͒͊ͤͦ ͔͔ͪͦͣͤ͒͊͟ͼ͜͝ ΅ͦ͒ͦ 

͔ͪͦͪͦ͋ͤͤ͘͡Ύ ͔͍͒ͪ͗͊ͤͦ͝ ͎͙ͨͪͦͪ͊ͣ ͘ ͔͔͙͋ͨ͘͟ ͨͦ͡Έ͍ͦͭ͜ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ 

˸͙͗ͤ͊ͪͦ͒ͤ͜ͻ ͍ͫͭ͊ͤ͒͊ͪͭ͜ ͜ ˾͔͔͍ͦͣͤ͒ͦ͊ͤͦ͟͝ ͙͙ͨͪ͊ͭ͟͟ όζ{!wt{ηύΦ 

ˢ͍͊͜ͼ͜Ύ ͔ͨͦͭͪ͋ͯΊ ͍͙͍ͫͦͦ͊͟͟͜͡ͺ͍͙ͦ͊ͤ͜͟ͻ ͺ͊ͻ͍͜ͼ͍͜Σ ͔͔͚ͨͦͫͪ͒ͤ͜ ͍͊͊ͭͦͪ͜ ς 

͔ͨͦͭͤͼ͚͔ͤ͜ ͔͔͒͗ͪͦ͡ ͍͊͊͜ͼ͚͙ͤ͜ͻ ͍͚͊͊ͪ͜Φ ˭ ͎ͦ͡Ύ͒ͯ ͤ͊ ͼ͔ ͔ͤͦ͋ͻ͒ͤͦ͜Σ 

͔͔ͤ͊ͫ͊ͣͨͪ͒Σ ͍͙͙ͨͪͦͦ͒ͭ ͍͙͚ͫͯͦͪ ͨͪͦͺ͔͚͙͚ͫͤ͜ ͍͒͋ͪ͜͜ ͙ͭͻΣ ͻͭͦ ͻͦ;͔ ͙ͫͭ͊ͭ 

ͨͦͭͦͣ͜͡ ͊͋ͦ ͍͙͔͊͊͒ͫͨͭ͜;͔ͪͦͣΦ ˭͎ͦ͒ͦͣΣ ͯ ͍͘ΩΎͯ͘͟ ͘ ͤ͊͒ͻ͔ͦ͒͗ͤͤΎͣ ͍ 

͔ͫͨͯ͊ͭ͊͟͡ͼ͜Ό ͋͜͡Έ΄ ͙ͫ͊͒ͤ͟͡ͻ ͭ͊͜͡͡Έ͙ͤͻ ͍͊ͨ͊ͪ͊ͭ͜Σ ͔ͣͦ͗ ͙ͨͦͫͭ͊ͭ ͙ͨͭ͊ͤͤΎ ͨͪͦ 
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SUMMARY 
Plachynda Tetiana. Organizational features of educational environment in aviation 

higher education institutions. 
Article emphasizes necessity of organizing educational environment in aviation higher 

ŜŘǳŎŀǘƛƻƴ ƛƴǎǘƛǘǳǘƛƻƴǎΣ ǘŀƪƛƴƎ ƛƴǘƻ ŀŎŎƻǳƴǘ ǇŜŎǳƭƛŀǊƛǘƛŜǎ ƻŦ ŀǾƛŀǘƛƻƴ ǎǇŜŎƛŀƭƛǎǘǎΩ ǇǊƻŦŜǎǎƛƻƴŀƭ 
activity. It is stated that International Civil Aviation Organization (ICAO) provides guidance on 
flight crew professional training, namely a description of skills and competencies required to 
undertake professional activities, which help achieve professional proficiency. In accordance 
ǿƛǘƘ ǇƛƭƻǘǎΩ ŎŜǊǘƛŦƛŎŀǘƛƻƴ ǊǳƭŜǎΣ ƛƴŎƭǳŘƛƴg obtaining a certificate, requirements for graduates of 
aviation higher education institutions are outlined. It is emphasized that in view of aviation 
higher education institutions specifics, State Aviation Authorities of Ukraine outline following 
requirements for flight crew training in Ukraine: civil aviation higher education institutions in 
Ukraine, which prepare candidates for flight crew certification (FTO) and/or recording of 
ǉǳŀƭƛŦƛŎŀǘƛƻƴ ƛƴŦƻǊƳŀǘƛƻƴ ƛƴ ǘƘŜ ŎǊŜǿ ƳŜƳōŜǊΩǎ ŎŜǊǘƛŦƛŎŀǘŜ ό¢w¢hύΣ Ƴǳǎǘ ƘŀǾe a certificate 
issued by State Aviation Authorities. In accordance with requirements, aviation higher 
education institutions have an organizational and structural department, the purpose of 
which is to educate disciplined, responsible, competent aviation specialists. Department 
structure provides for positions of officers (head of department, heads of courses, tutor) and 
sergeants (sergeant of the course, sergeant of the group, deputy sergeant of the group). 
Persons enrolled in aviation higher education institutions are granted cadet status. Each 
course has training groups and training squadrons. hǘƘŜǊ ǎǇŜŎƛŦƛŎ ŦŜŀǘǳǊŜǎ ƛƴŎƭǳŘŜ ŎŀŘŜǘǎΩ 
accommodation in dormitories of closed type, eating in dining room, attending classes in 
uniform. The teacher who teaches cadets of aviation higher education institutions must also, 
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in accordance with statute, observe the rules of wearing uniform, discipline and cooperate 
with organizational and structural department. 

Lǘ ƛǎ ŎƭŀǊƛŦƛŜŘ ǘƘŀǘ ŎŀŘŜǘǎΩ ǇǊƻŦŜǎǎƛƻƴŀƭ ǘǊŀƛƴƛƴƎ ŦƻǊ Ŧǳǘǳre professional activity in 
aviation higher education institutions is performed in various directions: acquisition of 
theoretical knowledge, formation of skills in the process of simulator training and real 
activity, etc. Training of future aviation specialists belongs to those components of aviation 
system that contain a number of dangerous factors, timely detection of which prevents 
aviation accidents and catastrophes and should become the essence of flight safety, so the 
basis of qualitative professional training of future aviation specialists is effective organization 
of educational environment. 

Key words: aviation specialist, aviation higher education institutions, professional 
training, educational environment, aviation industry. 
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͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͯ;͙͔͍ͭ͜͡ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ ͒ͦ ͣ͗ͯ͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜Φ ˹͊ ͍ͦͫͤͦ͜ 
͍͙ͨͪͦ͒ͤ͜ͻ Ί͍͔͚ͪͦͨͫΈ͍͙ͻ ͔͍͒ͦͯͣͤͭ͟͜ ͯͭͦ;͔ͤͤͦ ͫͯͭͤͫͭ͜Έ ͜ ͍͊͒͊ͤͤ͘Ύ ͣ͗ͯ͜͟͡Έͭͯͪͤͦ͝ 
͍͙ͦͫͭ͜Φ ˴͔͙͍ͦͤͪͭͦ͊ͤͦ͘͟ ͍͙ͤ͊͘;͔ͤͤΎ ͣ͗ͯ͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜ Ύ͟ ͦͤ͟ͼ͔ͨͼ͜͝ ͍ͤ͊;͊ͤͤΎ 
͔͚͒ͭ͜Σ ͣͦͦ͒͜͡ ͚ ͙͒ͦͪͦͫ͡ͻ ͯ ͒ͯͫ͜ ͪͦͯͣͤͤ͘͜Ύ ͜ ͔͎ͭͦͪ͊ͤͭͤͦͦ͡ ͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͤ͜΄͙ͻ 
ͯ͟͡ΈͭͯͪΣ ͪ͊ͫΣ ͔͎͚ͪ͜͜͡Σ ͎ͨͦ͡Ύ͍͒͜ ͭ͊ ͍͙͘;͍͊͝Σ ͊ ͭ͊ͦ͗͟ Ύ͟ ͫͯͯͨͤͦͫͭ͟͜ ͍ͤͤͦ͊͜ͼ͚͙ͤ͜ͻ 
͔ͭͻ͎͚ͤͦͦ͜͡ ͍ͤ͊;͊ͤͤΎ ͚ ͍͙ͻ͍ͦ͊ͤͤΎΣ ͫͨͪΎ͍͙ͣͦ͊ͤͻ ͤ͊ ͍͙ͤ͊ͤͤ͘Ύ ͍͍ͪͤͦͨͪ͊ͤͦͫͭ͜͜ ͍ͫ͜ͻ 
ͯ͟͡ΈͭͯͪΣ ͔ͪ͊͊͘͜͡ͼ͜Ό ͣ͗ͯ͜͟͡Έ͎ͭͯͪͤͦͦ ͎͒͊ͦͯ͜͡Σ ͙ͤ͘΅͔ͤͤΎ ͔͔͙͎ͫͭͪͦͭͨͤͦͦ ͙͔ͣͫͤͤ͡Ύ ͭ͊ 
͎ͣ͊ͪͤ͊͜͡Έ͙ͤͻ ͎ͨͦ͡Ύ͍͒͜ ͭͦ΅ͦΦ ˭͊ ͔ͪͯ͘͡Έ͙ͭ͊ͭ͊ͣ ͫͦͼ͎ͦͦ͜͜͡;͎ͤͦͦ ͙͍ͦͨͭͯ͊ͤͤΎ 
͍͙͙͍ͨͯͫͤ͟͟͜ ͍͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͍͙Ύ͍͔ͤͦ͡ ͍ͨͪͦ͒ͤ͜͜ ͔͔ͫͯͨͪ;ͤͦͫͭ͜Σ ΅ͦ ͣ͊ΌͭΈ ͣͫ͜ͼ͔ ͯ 
ͨͪͦͼ͔ͫ͜ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͯ;͙͔͍ͭ͜͡ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦΦ 

˴͡Ό;͍ͦ͜ ͍ͫͦ͊͡Υ ͔ͤͭͪͯ͜͟͡Έ͙͚ͭͯͪͤ ͨ͒͜ͻ͒͜Σ ͣ͗ͯ͜͟͡Έͭͯͪͤ͊ ͍ͦͫͭ͊͜Σ ͎ͦͪ͊ͤ͊ͭͦͪ͘͜ 
ͣ͗ͯ͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜Σ ͚ͣ͊͋ͯͭͤ͜ ͍;͙͔ͭ͜͡ ͔ͤͦͣͤͦ͘͜͝ ͍͙ͣͦΣ ͔ͫͯͨ ͔ͪ;ͤͦͫͭ͜ ͨͪͦͺ͔͚ͫͤͦ͜͝ 
͎͍͙ͨ͒ͦͭͦ͜͟Φ 

 

˽͍ͦͫͭ͊ͤͦ͊͟ ͔͙ͨͪͦ͋ͣ͡Φ ˤ ͔ͨͦͻͯ ͎͋͊͊ͭͦͯ͟͡Έͭͯͪͤͦͫͭ͜Σ Ύ͟ ͍͊ͫ͒͘͜;ͯΊ 

͙͚ͣ͗ͤ͊ͪͦ͒ͤ͜ ͫͦͼ͊͜͡Έͤͦ-͔͎͎ͨ͒͊ͦ͜;͙͚ͤ ͍͒ͦͫ͒͜Σ ͣ͗ͯ͜͟͡Έͭͯͪͤ͊ ͍ͦͫͭ͊͜ ͙ͫͨͪΎΊ 

͚͍ͪͯͤͯ͊ͤͤΌ ͔ͭͤͦͯ͟͡Έ͙ͭͯͪͤͻ ͭ͊ ͙ͫͭͦͪ͜;͙ͤͻ ͔͔͙͍ͫͭͪͦͭͨ͜Σ ͊ ͭ͊ͦ͗͟ ͔͎͙͍͙ͤ͊ͭͤͻ 

͔͔͔ͯͨͪ͒͗ͤΈΣ Ύ͟͜ ͣͦ͗ͯͭΈ ͙ͫͨͪ;͙͙͙ͤͭ ͨͦ͒͊͡Έ΄͔ ͎͙͔ͨͦ͋ͤͤ͡͡Ύ ͔ͣ͗ͭͤ͜͜;͙ͤͻ ͭ͊ 

͔͍͙ͣ͗͒ͪ͗͊ͤ͜ͻ ͍͊͘Ί͙ͣͤΦ ˤ͒͜΄͍ͭͦͻͯΌ;͙ͫΈ ͍͒͜ ͍͙ͨͪͦ͒ͤ͜ͻ ͍͙ͤ͊͘;͔ͤΈ ͨͦͤΎͭͭΎ 

ͣ͗ͯ͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜Σ ͍͊ͪͭͦ ͊͟ͼ͔͍͙ͤͭͯ͊ͭ ͍͎ͯ͊ͯ ͤ͊ ͟͡Ό;͍͙ͦͻ ͔ͣͦͣͤͭ͊ͻ 
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͔͋ͦͤ͘͟ͺͭͤͦ͜͟͡͝ ͍͊͘Ίͣͦ͒͜͝ ͭ͊ ͍ͫͨͨͪ͊͜ͼ͜ ͫͯ͋ΩΊ͍ͭ͟͜ ͫͯ;͎͊ͫͤͦͦ 

͎͋͊͊ͭͦͯ͟͡Έ͎ͭͯͪͤͦͦ ͭ͊ ͎͍ͨͦͤ͊͜͜͡͡͡Έ͎ͤͦͦ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͫͭͦͪͯΣ ͔ͣͭ͊ Ύͦ͟͝ 

ͨͦ͡Ύ͎͊Ί ͍ ͔͔͊͋ͨ͘͘;͔ͤͤ͜ ͍ͨͪ͊ ͍͎ͪͤͦͦ͜ ͒ͦͫͭͯͨͯ ͍ͫ͜ͻ ͔͚͒ͭ͜ ͒ͦ ͍ͦͫͭͤ͜͜ͻ ͔͍ͪͫͯͪͫ͜Σ 

͔͍ͤ͊͗͊͘Ό;͙ ͤ͊ ͝ͻ ͔ͭͤ͜;ͤ͜ ͚ ͫͦͼͦͯ͜͟͡Έͭͯͪͤ͜ ͍͒ͣͤͤͦͫͭ͜͜͜Φ ˤ ͦͤ͊͘;͔͙ͤͻ ͍ͯͣͦ͊ͻ 

ͤ͊͘;ͤͦ ͊ͭͯ͊ͯ͘͟͜͡ΊͭΈͫΎ ͔͊ͫͨͭ͟ ͔͙ͨͪͦ͋ͣ͡Σ ͍ͨͦΩΎ͙͚͊ͤ͘ ͘͜ ͎͍ͨ͒ͦͭͦͦ͜͟Ό ͍͎ͤͦͦͦ 

ͨͦͦͤͤ͟͜͡Ύ ͍;͙͔͍ͭ͜͡ Ύ͟ ͔͍ͣ͒͊ͭͦͪ͜͜ ͯ͟͡ΈͭͯͪΣ ͎͍ͦͪ͊ͤ͊ͭͦͪ͘͜͜ ͭ͊ ͔͔͔͍ͣͤ͒͗ͪ͜ 

ͣ͗ͯ͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜ ΄͡Ύͻͦͣ ͺ͍ͦͪͣͯ͊ͤͤΎ ͝ͻ ͔ͤͭͪͯ͜͟͡Έͭͯͪͤͦ͝ ;͙͍ͯͭͦͫͭ͜͡ ͚ 

͍ͫ͒ͦͣͦͫͭ͜͜Σ ͣ͗ͯ͜͟͡Έͭͯͪͤͦ͝ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟͜Σ ͔ͣͨ͊ͭ͜͝ ͭ͊ ͔ͭͦͪ͊ͤͭͤͦͫͭ͜͡Φ 

ˢͤ͊͘͜͡ ͊ͭͯ͊͟͡Έ͙ͤͻ ͔͒ͦͫ͒͗ͤ͜͡ΈΦ ˽͔͙ͪͦ͋ͣ͡ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ 

͍;͙͔͍ͭ͜͡Σ ΅ͦ ͍͙͙ͤ͊͟ΌͭΈ ͙ͨͪ ͔ͪ͊͊͘͜͡ͼ͜͝ ͙͙ͤͣ ͙ͪͤ͘͜ͻ ͔͔͚ͣͦ͒͡ ͣ͗ͯ͜͟͡Έͭͯͪͤͦ͝ 

ͦͣͯͤ͊͟͜͟ͼ͜͝ ͭ͊ ͔ͭͻ͎͚ͤͦͦ͜͡ ͣ͗ͯ͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜Σ ͙͍͙͚ͭͪ͊͡ ;͊ͫ ͒ͦͫ͒͗ͯ͜͡ΌͭΈ 

͊ͪͯ͋͗ͤ͘͜͜ ͍;͔ͤ͜ ό˨͗Φ x ͔ͤͫ͟Σ ˩Φ ˴ ͊ͤ͊͒ͯ͟͜Σ ˩Φ ˴ ͎͊ͤ͊Σ ˤΦ ˽ ͊ͨ͊Ύͤͤ͜Σ ˢΦ ˿ ͊ͨͪ͒ͯ͜͜ύΣ Ύ͟͜ 

͍͙͍;͙͊͡ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͜͝ ͙ͭͪ͊͒ͼ͚͎ͤͦͦ͜ ͍ͦͫͭͤ͜Έ͎ͦͦ ͨͪͦͼ͔ͫͯ ͤ͊ 

͊ͫ͊͒͊͘ͻ ͍͙ͤͦͻ ς ͣͯ͡Έ͙ͭͯ͟͡Έ͎ͭͯͪͤͦͦΣ ͔ͤͭͪͯ͜͟͡Έ͎ͭͯͪͤͦͦΣ ͪͦͫͯ͟͟͡Έ͎ͭͯͪͤͦͦ ͭ͊ 

ͭͪ͊ͤͫͯ͟͡Έ͎ͭͯͪͤͦͦ ͨ͒͜ͻ͍ͦ͒͜Φ ˻ͫͭ͊ͤͤͣ͜ ;͊ͫͦͣ ͦͤ͊͘;͔ͤ͊ ͔͙ͨͪͦ͋ͣ͊ͭ͊͟͡ ͍͔ͫ 

;͊ͫͭ͜΄͔ ͫͭ͊͊͡ ͙͍͔͙ͨͪͪͭ͊ͭ ͍͎ͯ͊ͯ ͯͪ͊ͤͫ͟͝Έ͙͟ͻ ͍ͤ͊ͯͦ͟ͼ͍͜Σ Ύ͟͜ ͍͙͍;͊ΌͭΈ 

͍͊͘Ί͍ͣͦ͘ΩΎͦ͘͟ ͣ͗͜ ͍ͦͫͭͤ͜ΈͦΌ ͒͜Ύ͡Έͤͫͭ͜Ό ͭ͊ ͣ͗ͯ͜͟͡ΈͭͯͪͤͦΌ ͦͣͯͤ͊͟͜͟ͼ͜ΊΌ 

ό́Φ s ͍ͫ͊ͣͦ͊͡Σ ˱Φ x ͊ͻ͍ͦΣ ˶Φ ˥ ͦͤ;͔͊ͪͤͦ͟Σ ˶Φ ˴ ͙͔ͣͤͦ͟͡Σ ˹Φ ˿ ͍͔͙ͤͭͼΈ͊͟ύΣ 

͙͍ͦͫͦ͋ͦͫͭ͜͡ ͍͊ͫͭͦͫͯ͊ͤͤ͘Ύ ͍͊ͫͦ͋͘͜ ͣ͗ͯ͜͟͡Έ͎ͭͯͪͤͦͦ ͍ͤ͊;͊ͤͤΎ ͔͍ͫͭͯ͒ͤͭ͜ ͯ 

ͫͯ;͙͊ͫͤͻ ͔ͪ͊͜͡Ύͻ ͔ͨͦͭͤ͜͜͡;͎ͤͦͦ ͯͪ͊ͤͫ͟͝Έ͎ͦͦ͟ ͫͯͫͨ͜͡Έ͍ͫͭ͊ ό˥Φ s ͭͯ͡ͻ͍ͦ͊Σ 

˱Φ x ͚ͦ;͔͍Σ ˹Φ ˴ ͜;ͯ͟ύΣ ͊ ͭ͊ͦ͗͟ ͒ͦͼ͜͡Έͤͫͭ͜Έ ͍͔ͯͨͪͦ͊͒͗ͤͤΎ ͔͚͒͜ ͎͔͔ͤ͒ͪͤͦ͝ 

ό˻Φ ˬ ͔͔ͤ͘͡Ύ͟Σ ́Φ ˨ ͦͪͦͤͤ͊͜ύ ͭ͊ ͣͯ͡Έ͙ͭͯ͟͡Έͭͯͪͤͦ͝ ό˾Φ x ͎͍ͯ͊ͦ͟͡Σ ˹Φ ˴ ͔ͦͫ͡-

͙ͤ;͔ͤͦ͟Σ ˻Φ ̇ ͦͯͪ͟Σ ˶Φ ͔̊ͯͨͨύ ͍͙ͦͫͭ͜ ͚ͣ͊͋ͯͭͤ͜ͻ ͯ;͙͔͍ͭ͜͡ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦΦ ˲ͻͤ͜ 

ͨͯ͋͊͜͟͡ͼ͜͝ ͍ͫ͒͜;͊ͭΈ ͨͪͦ ͍ͤ͊ͯͦͯ͟ ͍͙ͤͦͤͯ͘ ͭ͊ ͊ͭͯ͊͟͡Έͤͫͭ͜Έ ͔͙ͨͪͦ͋ͣ͡ ͨͪͦͺ͔-

͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͚ ͔͔͎͍͙ͨͪͨ͒ͦͭͦ͜͟ ͍;͙͔͍ͭ͜͡ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ ͒ͦ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͭ͊ 

͙͎ͣͦͤͭͦͪͤͯ͜ Ύͦͫͭ͟͜ ͣ͗ͯ͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜Σ ͝͝ ͫͯͫͨ͜͡Έͤͯ ͙ͨͪ͊ͭ͟;ͤͯ ͤ͊͘;ͯ΅ͫͭ͜ΈΦ  

˸͔ͭ͊ ͫͭ͊ͭͭ͜ ͨͦ͡Ύ͎͊Ί ͯ ͍͙Ύ͍͔ͤͤ͜͡ ͔͔ͫͯͨͪ;͔͚ͤͦͫͭΣ Ύ͟͜ ͙ͤ͗ͯ͘ΌͭΈ Ύͫͭ͟͜Έ 

ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ ͯ;͙͔͍ͭ͜͡ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ ͒ͦ 

ͣ͗ͯ͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜Φ ˤ͍͒ͨͦ͒ͤͦ͜͜Σ ͯ ͚͒͊ͤ͜ ͫͭ͊ͭͭ͜ ͍͊͒͊ͤͤ͘Ύ͙ͣ Ί ͯͭͦ;͔ͤͤͤΎ 

ͫͯͭͤͦͫͭ͜ ͣ͗ͯ͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜Σ ͊ ͭ͊ͦ͗͟ ͘ΩΎ͍ͫͯ͊ͤͤΎ ͙ͣͪ͜ ͍͍͒ͨͦ͒ͤͦͫͭ͜͜͜ ͝͝ 

͍͔͒ͦ͋ͪ͊͗ͤͤ͜Ύ ͍ ͔͎͎ͨ͒͊ͦ͜;͚ͤ͜ ͍ͫ͒ͦͣͦͫͭ͜͜ ͍͙͙͍ͨͯͫͤ͟͟͜ ͔͎ͪͦͤ͊͜͡Έ͙ͤͻ 

͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ς ͣ ͚͊͋ͯͭͤ͜ͻ ͯ;͙͔͍ͭ͜͡ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦΦ  

˸͔͙ͭͦ͒ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΦ ̂ ͨͪͦͼ͔ͫ͜ ͔ͪ͊͊͘͜͡ͼ͜͝ ͦͤ͊͘;͔ͤͦ͝ ͔͙ͣͭ ͍ ͙͙ͦͪͫͭ͊ͤͦ͟ 

͔ͦͣͨͫ͟͟͡ ͔͍ͣͭͦ͒͜ ͍ͤ͊ͯͦͦ͟-͔͎͎ͨ͒͊ͦ͜;͎ͤͦͦ ͔͒ͦͫ͒͗ͤͤ͜͡ΎΥ ͔͔͙ͭͦͪͭ;ͤ͜ ς ͊ͤ͊͘͜͡Σ 

͙͔ͫͤͭ͘Σ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎΣ ͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͜Ύ ͍ͤ͊ͯͦͦ͟͝ ͔͙ͭͪ͊ͭͯͪ͜͡ ͒͡Ύ ͍͙Ύ͍ͯ ͫͯͭͤͦͫͭ͜ 

ͭ͊ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͣ͗ͯ͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜Τ ͍͙͍;͔ͤͤΎΣ ͍ͨͦͪͤ͜ΎͤͤΎ ͭ͊ ͎ͯ͊͊͘͡Έ͔ͤͤͤΎ 

͝͝ ͍͙ͨͪͦ͒ͤ͜ͻ ͍͊͒͊ͤ͘Έ ͭ͊ ͍ͤ͊ͫͭ͊ͤͦΤ ͔͙ͣͨͪ͜;ͤ͜ ς ͎͙͒͊ͤͦͫͭ͜;ͤ͜ ό͔͍͊ͤͭͯ͊ͤͤ͟ΎΣ 

͔͍ͤͭͪ͜ΩΌ͍͊ͤͤΎύΣ ͔͍ͦ͋ͫͪ͊ͼ͚ͤ͜͜ όͨͪΎ͔ͣΣ ͨͦ͋͜;͔ͤΣ ͍͟͡Ό;͔͔ͤ ͔͔͔ͫͨͦͫͭͪ͗ͤͤΎύΣ 
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͎͙ͨͪͦͤͦͫͭ;ͤ͜ ό͎ͯ͊͊͘͡Έ͔ͤͤͤΎ ͔͔͙ͤ͊͗ͤ͘͡ͻ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͟͟Σ ͔ͫͭͪ͊ͨͦ͟͡Ύͼ͜ΎΣ 

͍ͪ͊ͤ͗ͯ͊ͤͤΎύ ͒͡Ύ ͍͙Ύ͍ͯ ͔͔ͫͯͨͪ;͔͚ͤͦͫͭ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟ ͚ͣ͊͋ͯͭͤ͜ͻ 

ͯ;͙͔͍ͭ͜͡ ͔ͤͦͣͤͦ͘͜͝ ͍͙ͣͦ ͒ͦ ͣ͗ͯ͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜Φ 

ˤ͙͊͒͟͡ ͍͎ͦͫͤͦͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˿ͯ;͊ͫͤ͜ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍ͫ͒͜;͊ͭΈΣ ΅ͦ ͍ 

ͯͪ͊ͤͫ͟͝Έ͚͟͜ ͫͯ;͚͊ͫͤ͜ ͔͎͎ͨ͒͊ͦ͜ͼ͜ ͍͒ͫͯͭͤ͜Ί ;͔ͭ͜͟ ͔͍ͪͦͣ͗ͯ͊ͤͤ͘Ύ ͙ͭ͊͟ͻ ͍͙ͤͦͻ 

͔͍ͭͪͣͤ͜͜Σ Ύ͟Υ ζͨͦͯ͜͟͡͡Έͭͯͪͤ͊ ͍ͦͫͭ͊͜ηΣ ζͣͯ͡Έ͙ͭͯ͟͡Έͭͯͪͤ͊ ͍ͦͫͭ͊͜η ͭ͊ 

ζͣ͗ͯ͜͟͡Έͭͯͪͤ͊ ͍ͦͫͭ͊͜Σ ͊ ͭ͊ͦ͗͟ ζͣͯ͡Έ͙ͭͯ͟͡Έ͔ͭͯͪͤ ͍͙ͻ͍ͦ͊ͤͤΎη ͚ 

ζ͔ͤͭͪͯ͜͟͡Έ͔ͭͯͪͤ ͍͙ͻ͍ͦ͊ͤͤΎηΦ ˴ͪͣ͜ ͎ͭͦͦΣ ͯ ͚ͤ͊ͫͯ;͊ͫͤ͜΄͙ͻ ͨ͒ͪͯ͜;͙ͤ͊͟ͻ ͘ 

͔͎͎ͨ͒͊ͦ͜;͙ͤͻ ͙͒ͫͼ͙ͨͤ͜͡ ͦͤ͊͘;͔ͤ͜ ͔͙ͭͪͣͤ͜ ͭ͊ ͍͍͒ͨͦ͒ͤ͜͜͜ ͔͔͙ͭͦͪͭ;ͤ͜ 

ͦͤ͟ͼ͔ͨͼ͜͝ ͍͒ͫͯͭͤ͜͜ ͍͎͊͊͘͜͡Σ ΅ͦ ͤ͊͘;ͤͦ ͔͙ͨͪͦ͋ͣ͊ͭͯ͘͡Ί ͨͪͦͺ͔͚ͫͤͯ͜ ͎͍ͨ͒ͦͭͦͯ͜͟ 

͚ͣ͊͋ͯͭͤ͜ͻ ͯ;͙͔͍ͭ͜͡ ͔͙ͤͦͣͤ͘͜ͻ ͍ͣͦ ͒ͦ ͔͎͎ͨ͒͊ͦ͜;ͤͦ͝ ͭ͊ ͍͙ͻ͍ͦͤͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ͍ 

͍ͯͣͦ͊ͻ ͎͋͊͊ͭͦͯ͟͡Έ͎ͭͯͪͤͦͦ ͚ ͔ͨͦͭͤ͜͜͡;͎ͤͦͦ ͫͯͫͨ͜͡Έ͍ͫͭ͊Φ  

˹͊ͭͦͣͫͭ͜ΈΣ ͯ ͔͒ͦͯͣͤͭ͊͟ͻ ̑˹˩˿˴˻ ͊ͤ͊͘͘;͔ͤͦ ͔͒Ύ͟͜ ͦͤ͟ͼ͔ͨͭͯ͊͡Έͤ͜ 

ͦͪ͜Ί͙͙ͤͭͪΣ ͎͒ͤͦ͘͜ ͘ Ύ͙͙ͣ͟Υ 

ς ͣ ͗ͯ͜͟͡Έͭͯͪͤ͊ ͍ͦͫͭ͊͜ ͍ͨͦ͊͗͊Ί ͯ͟͡Έͭͯͪͤͯ ͫ͊ͣͦ͋ͯͭͤͫͭ͜Έ ͯ;͍ͤ͜ ΄͡Ύͻͦͣ 

͔͔͊͋ͨ͘͘;͔ͤͤΎ Ύͦͫͭ͟͜ ͍͙ͦͫͭ͜Σ Ύ͊͟ ͍͍͒ͨͦ͒͊͜͜Ί ͜ ͍͙͒ͪͭ͊͜͟ ͒͡Ύ ͯ͟͡Έ͙ͭͯͪ ͯͫ͜ͻ 

͍ͤ͊ͪͦ͒͜Τ  

ς ͣ ͗ͯ͜͟͡Έͭͯͪͤ͊ ͍ͦͫͭ͊͜ ͒͊Ί ͦ͗ͤͦͣͯ͟ ͯ;͔͍ͤ͜ ͤ͊ͤͤ͘Ύ ͨͪͦ ͯ͟͡ΈͭͯͪͯΣ 

ͼͤͤͦͫͭ͜͜ ͭ͊ ͍ͣͤͤ͜ΎΣ ΅ͦ ͔ͤͦ͋ͻ͒ͤ͜͜ ͒͡Ύ ͙͍͊ͭͤͦ͟͝ ͚ ͍ͨͦͤͦͼͤͤͦ͜͝ ͯ;͊ͫͭ͜ ͍ 

ͫͯͫͨ͜͡Έ͍ͫͭ͜Τ  

ς ͣ ͗ͯ͜͟͡Έͭͯͪͤ͊ ͍ͦͫͭ͊͜ ͎͋͊͊͘;ͯΊ ͤ͊ͤͤ͘Ύ ͯ;͍ͤ͜ ͨͪͦ ͯ͟͡ΈͭͯͪͯΣ ͼͤͤͦͫͭ͜͜ ͭ͊ 

͙ͭͪ͊͒ͼ͜͝Σ ΅ͦ ͍͒ͦͦ͘͡ΎΊ ͣ͝ ͙͙ͪͦ͋ͭ ͍͚ͫ͜ ͍͔ͤͫͦ͟ ͯ ͺ͍ͦͪͣͯ͊ͤͤΎ ͍͎͙ͨͦ͊Σ 

ͪͦͯͣͤͤ͘͜Ύ ͚ ͫͦ͒͊ͪͤͦͫͭ͜͜͡ ͔͔ͫͪ͒ ͙͍͍ͤ͒͒ͯͯͣ͜͜͜Σ ͔ͭͤ͜;͙ͤͻΣ ͫͦͼ͊͜͡Έ͙ͤͻΣ 

ͯ͟͡Έ͙ͭͯͪͤͻ ͭ͊ ͔͎͚͙ͪͤ͜͜͡ͻ ͎ͪͯͨ ͜ ͤ͊ͼ͚͜ όˣ͔͊͡Ύ ͙͎ͤ͊͟ ͨͦ ͔ͣ͗ͯ͟͡Έͭͯͪͤͦͣͯ 

͙͎͒͊ͦͯ͡Φ ˬ͙ͭΈ ͍͔͔ͣͫͭ ͍ ͍ͪ͊ͤͦͣ ͙͍͔͒ͦͫͭͦͤͫͭ, 2008).  

͍͔̂ͨͪͦ͊͒͗ͤͤΎ ͣ͗ͯ͜͟͡Έͭͯͪͤͦ͝ ͍͙ͦͫͭ͜Σ ͎͒ͤͦ͘͜ ͘ ͍͙ͤ͊ͫͭ͊ͤͦ͊ͣ ̑˹˩˿˴˻Σ 

ͫͨͪΎ͍ͣͦͯΊ ͔͎͎ͨ͒͊ͦ͜;ͤͯ ͒͜Ύ͡Έͤͫͭ͜Έ ͯ;͙͔͍ͭ͜͡ ͤ͊ ͔ͪ͊͊͘͜͡ͼ͜Ό ͙ͭ͊͟ͻ  ͍͊͒͊ͤ͘ΈΥ 

ς ͪ ͍͙ͦͭͦ͘͟ ͍ ͯ;͍ͤ͜ ͨͦ;ͯͭͭΎ ͎ͦͪ͒ͦͫͭ͜ ͊͘ ͪ͒ͤͯ͜ ͯ͟͡ΈͭͯͪͯΣ ͝͝ ͫ͊ͣͦ͋ͯͭͤͫͭ͜Έ 

ͭ͊ ͙͎ͦͪͤ͊͜͡Έͤͫͭ͜ΈΤ ͺ͍ͦͪͣͯ͊ͤͤΎ ͨͦ;ͯͭͭΎ ͎͒ͤͦͫͭ͜͜ ͭ͊ ͼͤͤͦͫͭ͜͜ ͍͎͊ͫͤͦͦ͡ ͤ͊ͪͦ͒ͯ 

ό͔ͭͤ͜;ͤͦ͝ ͎͙ͪͯͨύ ͭͦ΅ͦΤ  

ς ͍ ͙ͻ͍ͦ͊ͤͤΎ ͍ ͒ͯͫ͜ ͣ͗ͤ͊͜ͼͦͤ͊͜͡Έ͎ͤͦͦ ͎ͯͣ͊ͤͣͯ͘͜ ΄͡Ύͻͦͣ ͺ͍ͦͪͣͯ͊ͤͤΎ 

͔͔ͨͪͦͤ͊ͤͤ͟Ύ ͯ ͍͍ͪͤͦͨͪ͊ͤͦͫͭ͜͜ ͍ͫ͜ͻ ͯ͟͡ΈͭͯͪΤ ͍͙ͻ͍ͦ͊ͤͤΎ ͨͦ΄͙͊ͤ ͒ͦ ͤ͜΄͙ͻΣ 

͍͙͒ͣͤͤ͜͜ͻ ͯ͟͡ΈͭͯͪΤ 

ς ͦ ͋ͣͤ͜ ͼͤͤͦͫͭ͜Ύ͙ͣ ͭ͊ ͤ͊ ͍ͦͫͤͦ͜ ͼΈ͎ͦͦ ͍͊͘Ί͎ͣͦ͋͊͊͘;͔ͤͤΎ ͯ ͨͪͦͼ͔ͫ͜ 

͍ͫͨͯ͊ͤͤ͜͟͡ΎΤ ͅ ͍ͦͪͣͯ͊ͤͤΎ ͙͙͍͎ͨͦͭͤͦͦ͘ ͍͔ͫͭ͊ͤͤ͡Ύ ͒ͦ ͍ͤͦͫ͜͝ ͤ͜΄͙ͻ ͯ͟͡ΈͭͯͪΤ  

ς ͯ ͍͎͊͊ ͒ͦ ͔ͭͤ͜;͙ͤͻ ͭ͊ ͣ͗ͦͤ͜͟ͺ͔͚͙ͫͤ͜ͻ ͔ͨͪͦ͋ͣ͡Τ 

ς ͨ ͙͍͔ͪͦͭͫͭ͊ͤͤ͡Ύ ͯͫͣ͜ ͺͦͪͣ͊ͣ ͎͍ͤͦͪͯ͊ͤͤ͜ΎΣ ͍ͦͪͦ͗ͦͫͭ͜ ͭ͊ 

͙͙͒ͫͪͣͤ͊͟͜ͼ͜͝ ͍ͫͭͦͫͦͤͦ ͤ͊ͼͦͤ͊͜͡Έ͙ͤͻ ͔ͣͤ΄͙ͤΤ 




