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1. ˢͤͦͭ͊ͼ͙Ύ 

1.1 ˻͙͙͔ͨͫ͊ͤ ͤ  ͊˽ ̂˾ˣ 

˽͊͡Άͤ ͭ͊͘ ͍͔͙͔ͯͨͪ͊ͤ͡ ͤ͊ ͔ͪ;͙͔ͤͭ ͔͚͙͋͊ͫͤ ό˽̂˾ˣύ ͔ͫ ͙͎͍ͦͭ͘Ύ ͤ͊ ͍͙͔ͦͫͤͦ͊ͤ ;͡Φ мртΣ ͊͡Φм 
ͦͭ  ˭͊ͦͤ͊͟ ͊͘ ͍͙͔ͦ͒ͭ ό˭ˤύ ͙ ͍ ͫΆ͍͔͍͙͔ͦͭͭͫͭ ͫ ;͡Φмо ͦͭ ˨͙͔͙͍ͪͭ͊͟ нлллκслκ˩˿ ς ˾͍͊ͣͦ͊͟ 
͙͔͙͍͒ͪͭ͊͟ ͊͘ ͍͙͔ͦ͒ͭ ό˾˨ˤ).  

˿Ά͎͊ͫͤͦ͡ ͙͙͍͙ͫ͊ͤ͘͟Ύͭ͊ ͤ͊ ;͡Φ мрфΣ ͊͡Φ м ͦͭ ˭ˤ ͙ ;͡Φ моΣ ͊͡Φ т ͦͭ ˾˨ˤΣ ˽̂˾ˣ ͔ͫ ͔͎͔ͨͪͪ͊͗͒͊͘͡ 
͙ ͙͙͊ͭͯ͊ͪ͊͘͟͡ ͤ͊ ͍͔͙ͫ͟ ΄͔ͫͭ ͎͙͙ͦ͒ͤΦ ˹͊ͫͭͦΎ΅͙Ύͭ ͔ͨͪͦͭ͟ ͤ͊ ˽̂˾ˣ ͔͍ͨͪ͒ͫͭ͊͡Ύ͍͊ 
͙͊ͭͯ͊͊͘͟͡ͼ͙Ύ ͤ͊ ˽̂˾ˣ ͊͘ ͍͙ͭͦͪΎ ͍ͨ͊ͤͦ͡ ͔͙ͨͪͦ͒ ό2016-нлнм ͎) ͙ ͦ͋ͻ͍͊΅͊ ͔͙ͨͪͦ͒ ͊2022-
нлнт ͎Φ 

˽̂˾ˣ ͔͍ͨͪ͒ͫͭ͊Ύ ͙ͤͺͦͪͣ͊ͼ͙Ύ ͊͘ ͻ͔͙͙͙͔͊ͪ͊ͭͪͫͭͭ͟͟ ͤ͊ ͚ͪ͊ͦͤ͊ ͊͘ ͔͚͍͋͊ͫͤͦͦ ͍͔͙͔ͯͨͪ͊ͤ͡Σ 
͊͘ ͙͒ ͔͙ͤͭͺ͙ͼ͙͙ͪ͊ͤΎ ͤ͊͘;͙ͣ ͙ͤ͊ͭͫ͟ ͦͭ ;͍͔ͦ΄͊͟ ͔͚͒ͤͦͫͭ ͙ ͍Ά͔͚͍͙͒ͫͭ͘Ύ ͍Άͪͻͯ ͍͙͔ͦ͒ͭΣ 
͙͎ͦͫͯͪΎ͍͊ ͙ͤͺͦͪͣ͊ͼ͙Ύ ͊͘ ͔͎͙ͪͫͭΆͪ͊ ͤ͊ ͙͔ͦͤͭ͘ ͊͘ ͊͘΅͙ͭ͊ ͤ͊ ͍͙͔ͦ͒ͭΣ ͊͘ ͫΆͫͭͦΎ͙͔ͤͭͦ ͤ͊ 
͍͙͔ͦ͒ͭΣ ͊͘ ͼ͔͙͔ͭ͡ ͙ ͙͘͟͡Ό;͔͙ͤΎͭ͊ ͦͭ ͙͎͔ͨͦͫͭ͊ͤ ͤ͊ ͼ͔͙͔ͭ͡ ͊͘ ͒ͦ͋ͪͦ ͫΆͫͭͦΎ͙͔ͤ ͤ͊ 
͍ͨͦΆͪͻ͙͔ͤͦͫͭͤͭ ͙ ͔͙͔ͨͦ͒ͣͤͭ͘ ͍͙ͦ͒Σ ͊ͭͦ͟͟ ͙ ͊͘ ͙͙ͦͤͦͣ͟;͔͙ͫ͟Ύ ͙͊ͤ͊͘͡ ͤ͊ 
͍͍͔ͦ͒ͦͨͦ͊ͤͭͦ͘͡Φ ˤΆ͘ ͍ͦͫͤͦ͊ ͤ͊ ͙ͭͦ͘ ͙͊ͤ͊͘͡ ͙ ͦͭ;͙͚͙ͭ͊͟ ͍͙͍͊ͣͦͪ͘Ά͊ͭ͊͘͟ ͔ͣ͗͒ͯ 
͍͙͔͒͗΅͙͔ͭ ͙͙ͫ͡Σ ͙ͤ͊ͭͫ͊͟ ͙ ͍Ά͔͚͍͙͔͒ͫͭͭͦ͘ ͫ͊ ͔͍͙͔͙ͨͪ͒͒ͤ ͔͙ͣͪ͟Σ ͼ͔͡Ύ΅͙ ͙͎͔ͨͦͫͭ͊ͤ ͙ 
ͨͦ͒͒Ά͔ͪ͗͊ͤ ͤ͊ ͼ͔͙͔ͭ͡ ͊͘ ͒ͦ͋ͪͦ ͫΆͫͭͦΎ͙͔ͤ ͤ͊ ͍ͨͦΆͪͻ͙͔ͤͦͫͭͤͭ ͙ ͔͙͔ͨͦ͒ͣͤͭ͘ ͍͙ͦ͒ ͙ ͤ͊ 
͍ͫΆ͙͔ͪ͊ͤͭ͘ ͫ ͭΎͻ ͔͙͔͙ͦͫͫͭͣ͟Σ ͍͟͡Ό;͙͔ͭͤͦ͡ ͙  ͙͔ͦͤͭ͘ ͊͘ ͊͘΅͙ͭ͊ ͤ͊ ͍͙͔ͦ͒ͭΦ 

˩͎͙ͦͦ͟͡;͙͔ͤͭ ͼ͔͙͡ ͙ͨͪ ͍͔͙͔ͯͨͪ͊ͤͭͦ͡ ͤ͊ ͍͙͔ͦ͒ͭ ͫ͊ ͔͔͔͙ͦͨͪ͒ͤ͡ ͍ ;͔ͤ͡ п ͦͭ ˾˨ˤ ͙ ͫ͊ 
͙͙ͭͪ͊ͤͫͨͦͤͪ͊ͤ ͍ ͎͍͊͊͡ ̆Σ ͔ͪ͊͒͘͡ LLLΣ ;͡Φ мрс͊ ͒ͦ ;͡Φ мрс͗ ͦͭ ˭͊ͦͤ͊͟ ͊͘ ͍͙͔ͦ͒ͭΦ 

ˤ ͔ͨͪͦͭ͊͟ ͤ͊ ˽̂˾ˣ ͍ ˭͔͙͊ͨ͊͒ͤͦ͋ͦͣͦͪͫ͟͡ ͚ͪ͊ͦͤ ͊͘ ͔͙ͨͪͦ͒͊ нлнн-нлнт ͎Φ ͔ ͙͍͘Άͪ΄͔ͤ͊ 
͙͊ͭͯ͊͊͘͟͡ͼ͙Ύ ͤ͊ ͔͎͙ͦͦ͟͡;͙͔ͤͭ ͼ͔͙͡ ͨͦ ͦͭͤͦ΄͔͙͔ͤ ͤ͊ ͔͎͙ͦͦ͟͡;ͤͦͭͦ ͙ ͻ͙͙ͣ;ͤͦͭͦ 
ͫΆͫͭͦΎ͙͔ͤ ͤ͊ ͍ͨͦΆͪͻ͙͔ͤͦͫͭͤͭ ͍͙ͦ͒ͤ ͔ͭ͊͡ ό˽ͦˤ́ύΣ ͤ͊ ͻ͙͙ͣ;ͤͦͭͦ ͙ ͙ͦ͟͡;͔͍͔ͫͭͤͦͭͦ 
ͫΆͫͭͦΎ͙͔ͤ ͤ͊ ͔͙͔ͨͦ͒ͣͤͭ͘ ͍͙ͦ͒ͤ ͔ͭ͊͡ ό˽ˤ́ύ ͙ ͤ͊ ͙͔ͦͤͭ͘ ͊͘ ͊͘΅͙ͭ͊ ͤ͊ ͍͙͔ͦ͒ͭ ό˭˭ˤύΦ 
˽͍͔͙ͦͫͭ͊ͤ ͫ͊ ͔͙͔ͫ͒ͤͭ͡ ͼ͔͙͡Υ 

͔͙̇͡ ͊͘ ͍͔ͦͨ͊͊ͤ͘ ͤ͊ ͦͦͤ͊ͭ͊͟͡ ͔ͫͪ͒͊ ͊͘ ͍ͨͦΆͪͻ͙͔ͤͦͫͭͤͭ ͍͙ͦ͒ͤ ͔ͭ͊͡ 

ü ͔͙̇͡ ͊͘ ͍͔ͦͨ͊͊ͤ͘ ͤ͊ ͦͦͤ͊ͭ͊͟͡ ͔ͫͪ͒͊ ͨͦ ͦͭͤͦ΄͔͙͔ͤ ͤ͊ ͔͎͙ͦͦ͟͡;ͤͦͭͦ ͫΆͫͭͦΎ͙͔ͤΥ  

Á ˽ͦ͒͒Ά͔ͪ͗͊ͤ ͤ͊ ͙ͦͭ͡;ͤͦκ͒ͦ͋ͪͦ ͔͎͙ͦͦ͟͡;ͤͦ ͫΆͫͭͦΎ͙͔ͤ ͙͙͡ 
͙͔ͣ͊ͫͣ͊ͤ͟͡κ͒ͦ͋Άͪ ͔͎͙ͦͦ͟͡;͔ͤ ͔ͨͦͭͤͼ͙͊͡ ͒ͦ нлнт ͎Φ ͊͘ ус ͍͙ͦ͒ͤ ͔ͭ͊͡Σ 
ͦͼ͔͔͙ͤͤΣ ͊ͭͦ͟ ͙͎ͨͦͫͭ͊΅͙ ͔͎͙ͦͦ͟͡;͙͔ͤͭ ͼ͔͙͡Τ 

Á ˽͙͎͔ͦͫͭ͊ͤ ͤ͊ ͒ͦ͋ͪͦ ͔͎͙ͦͦ͟͡;ͤͦ ͫΆͫͭͦΎ͙͔ͤκ͒ͦ͋Άͪ ͔͎͙ͦͦ͟͡;͔ͤ ͔ͨͦͭͤͼ͙͊͡ 
͊͘ ͔͔͔͙ͣͤͭ͡ ͊͘ ͊͟;͔͍ͫͭͦ ͙ ͔͙ͨͦ͊͊ͭ͘͟͡ ͫ ͔͙ͦͭͦͤͤ͟͡Ύ ͒ͦ нлнт ͎ΦΤ ͙ 
͔͍ͨͪ͒ͦͭͪ͊ͭΎ͍͔͊ͤ ͤ͊ ͍ͦ͡΄͍͔͊͊ͤͭͦ ͤ͊ ͔͎͙ͦͦ͟͡;ͤͦͭͦ ͫΆͫͭͦΎ͙͔ͤκ͔ͨͦͭͤͼ͙͊͡ 
͊͘ ͙͔ͦͫͭ͊ͤ͊ͭ͡ ͊͟;͔͍͔͙ͫͭͤ ͔͔͔͙ͣͤͭ͡ ς фо ͍͙ͦ͒ͤ ͔ͭ͊͡ όͯ͒Ά͍͔͗͊͊ͤ͡ ͤ͊ 
ͫͪͦ͊͟ύΤ 

Á ˽͙͎͔ͦͫͭ͊ͤ ͤ͊ ͔͔ͯͣͪͤ ͔͎͙ͦͦ͟͡;͔ͤ ͔ͨͦͭͤͼ͙͊͡ ͊͘ ͔͙ͨͦ͊͊ͭ͘͟͡ ͫ ͔͙ͦͭͦͤͤ͟͡ΎΦ 
˽͔͍ͪ͒ͦͭͪ͊ͭΎ͍͔͊ͤ ͤ͊ ͍ͦ͡΄͍͔͊͊ͤͭͦ ͤ͊ ͔͎͙ͦͦ͟͡;͙ͤΎ ͔ͨͦͭͤͼ͙͊͡ ͊͘ 
͙͔ͦͫͭ͊ͤ͊ͭ͡ ͊͟;͔͍͔͙ͫͭͤ ͔͔͔͙ͣͤͭ͡ ς о ͍͙ͦ͒ͤ ͔ͭ͊͡ όͨͦ-ͣ͊ͦ͡ ͎ͫͭͪͦ͊ ͼ͔͡ύΤ 

Á ˽͙͎͔ͦͫͭ͊ͤ ͤ͊ ͒ͦ͋ͪͦ ͔͎͙ͦͦ͟͡;ͤͦ ͫΆͫͭͦΎ͙͔ͤ ͊͘ м ˤ́ ͍ ͔͙͍͔ͤͫͭͤͦ͘ ͔͎͙ͦͦ͟͡;ͤͦ 
ͫΆͫͭͦΎ͙͔ͤ ͒ͦ нлнт ͎Φ 

ü ͔͙̇͡ ͊͘ ͍͔ͦͨ͊͊ͤ͘ ͤ͊ ͦͦͤ͊ͭ͊͟͡ ͔ͫͪ͒͊ ͨͦ ͦͭͤͦ΄͔͙͔ͤ ͤ͊ ͻ͙͙ͣ;ͤͦ ͫΆͫͭͦΎ͙͔ͤΥ 
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Á ˽ͦ͒͒Ά͔ͪ͗͊ͤ ͤ͊ ͒ͦ͋ͪͦ ͻ͙͙ͣ;ͤͦ ͫΆͫͭͦΎ͙͔ͤ ͒ͦ нлнт ͎Φ ς мсу ͍͙ͦ͒ͤ ͔ͭ͊͡Τ 

Á ˽͔͍ͪ͒ͦͭͪ͊ͭΎ͍͔͊ͤ ͤ͊ ͊ͣ͘ΆͪͫΎ͍͔͊ͤͭͦ ͙ ͙͎͔ͨͦͫͭ͊ͤ ͤ͊ ˿˴˻˿ ͊͘ ͒ͦ͋ͪͦ 
ͻ͙͙ͣ;ͤͦ ͫΆͫͭͦΎ͙͔ͤ ͊͘ ͙͙͔͙ͨͪͦͪͭͭͤ ͍͔΅͔͍ͫͭ͊ ͫ ͔͙ͦͭͦͤͤ͟͡Ύ ͒ͦ нлнт ͎Φ ς 
ͯ͒Ά͍͔͗͊͊ͤ͡ ͤ͊ ͫͪͦ͊͟ ͊͘ мн ͍͙ͦ͒ͤ ͔ͭ͊͡Τ 

Á ˽͔͍ͪ͒ͦͭͪ͊ͭΎ͍͔͊ͤ ͤ͊ ͊ͣ͘ΆͪͫΎ͍͔͊ͤͭͦ ͙ ͙͎͔ͨͦͫͭ͊ͤ ͤ͊ ˿˴˻˿ ͊͘ ͒ͦ͋ͪͦ 
ͻ͙͙ͣ;ͤͦ ͫΆͫͭͦΎ͙͔ͤ ͊͘ ͙͙͔͙ͨͪͦͪͭͭͤ ͍͔΅͔͍ͫͭ͊ ͫ ͔͙ͦͭͦͤͤ͟͡Ύ ͒ͦ нлнт ͎Φ ς ͨ -ͦ
ͣ͊ͦ͟͡ ͎ͫͭͪͦ͊ ͼ͔͡ ͊͘ о ͍͙ͦ͒ͤ ͔ͭ͊͡Τ 

͔͙͔̇ͭ͡ ͊͘ ͍͔ͦͨ͊͊ͤ͘ ͤ͊ ͦͦͤ͊ͭ͊͟͡ ͔ͫͪ͒͊ ͊͘ ͔͙͔ͨͦ͒ͣͤͭ͘ ͍͙ͦ͒ͤ ͔ͭ͊͡ 

ü ͔͙̇͡ ͊͘ ͍͔ͦͨ͊͊ͤ͘ ͤ͊ ͦͦͤ͊ͭ͊͟͡ ͔ͫͪ͒͊ ͨͦ ͦͭͤͦ΄͔͙͔ͤ ͤ͊ ͻ͙͙ͣ;ͤͦͭͦ ͫΆͫͭͦΎ͙͔ͤΥ 

Á ˽ͦ͒͒Ά͔ͪ͗͊ͤ ͤ͊ ͒ͦ͋ͪͦ ͻ͙͙ͣ;ͤͦ ͫΆͫͭͦΎ͙͔ͤ ͊͘ оп ˽ˤ́Τ 

Á ˽͔͍ͪ͒ͦͭͪ͊ͭΎ͍͔͊ͤ ͤ͊ ͊ͣ͘ΆͪͫΎ͍͔͊ͤͭͦ ͙ ͙͎͔ͨͦͫͭ͊ͤ ͤ͊ ˿˴˻˿ ͒͊ ͒ͦ͋ͪͦ 
ͻ͙͙ͣ;ͤͦ ͫΆͫͭͦΎ͙͔ͤ ͊͘ ͔͙ͨͦ͊͊ͭ͘͟͡ ͫ ͔͙ͦͭͦͤͤ͟͡Ύ ͔ͫ͒͡ нлнт ͎Φ ͙ ͨͦ͒͒Ά͔ͪ͗͊ͤ 
ͤ͊ ͔͔͍͙ͤͨͪ΄͔͙͔ͤ ͤ͊ ˿˴˻˿ ͊͘ ͔͙ͨͦ͊͊ͭ͘͟͡ ͔͋͘ ͔͙ͦͭͦͤͤ͟͡ΎΣ ͍ ͫͪͦ͟ ͒ͦ нлнт ͎Φ  
ς п ˽ˤ́ όͯ͒Ά͍͔͗͊͊ͤ͡ ͤ͊ ͫͪͦ͊͟ύΦ     

ü ͔͙̇͡ ͊͘ ͍͔ͦͨ͊͊ͤ͘ ͤ͊ ͦͦͤ͊ͭ͊͟͡ ͔ͫͪ͒͊ ͨͦ ͦͭͤͦ΄͔͙͔ͤ ͤ͊ ͙ͦ͟͡;͔͍͔ͫͭͤͦͭͦ ͫΆͫͭͦΎ͙͔ͤΥ 

Á ˽ͦ͒͒Ά͔ͪ͗͊ͤ ͤ͊ ͒ͦ͋ͪͦ ͙ͦ͟͡;͔͍͔ͫͭͤͦ ͫΆͫͭͦΎ͙͔ͤ ͍ ͫͪͦ͟ ͒ͦ нлнт ͎Φ ς ор ˽ˤ́Τ 

Á ˽͙͎͔ͦͫͭ͊ͤ ͤ͊ ͒ͦ͋ͪͦ ͙ͦ͟͡;͔͍͔ͫͭͤͦ ͫΆͫͭͦΎ͙͔ͤ ͍ ͫͪͦ͟ ͒ͦ нлнт ͎Φ ͊͘ о ˽ˤ́ 
όͯ͒Ά͍͔͗͊͊ͤ͡ ͤ͊ ͫͪͦ͊͟ύΦ 

͔͙̇͡ ͊͘ ͙͔ͦͤͭ͘ ͊͘ ͊͘΅͙ͭ͊ ͤ͊ ͍͙͔ͦ͒ͭ  

ˤ ˽̂˾ˣ όнлнн-нлнт͎Φύ ͫ͊ ͔͔͔͙ͦͨͪ͒ͤ͡ пф ͯ;͊ͫͭΆ͊͟ ͦͭ ͍ͨͦΆͪͻ͙ͤͦͫͭͤ ͍͙ͦ͒ͤ ͔ͭ͊͡Σ 
͔͍ͨͪ͒ͫͭ͊͡Ύ͍͊΅͙ ͙ͦͤ͘ ͊͘ ͊͘΅͙ͭ͊Φ ˻ͭ ͭΎͻ пс ͫ͊ ͍ͨͦΆͪͻ͙ͤͦͫͭͤ ͍͙ͦ͒ͤ ͔ͭ͊͡ ͦͭ ͔͎͙͊ͭͦͪ͟Ύ 
α͔͙ͪ͟έΣ ͊ ͙͔ͦͫͭ͊ͤ͊ͭ͡ о ͫ͊ ͍ͨͦΆͪͻ͙ͤͦͫͭͤ ͍͙ͦ͒ͤ ͔ͭ͊͡ ͦͭ ͔͎͙͊ͭͦͪ͟Ύ α͔͔ͪ͊͘έΦ 

ü ͔͙̇͡ ͊͘ ͙͔ͦͤͭ͘ ͊͘ ͊͘΅͙ͭ͊ ͤ͊ ͍͙͔ͦ͒ͭ ͔ͨͪ͒ͤ͊ͤ͊͘;͔͙ͤ ͊͘ ͙͔͚ͨͭͤͦ-͙͍͋ͭͦͦ 
͍ͦ͒ͦͫͤ͊͋͒Ύ͍͔͊ͤ ς ͨ ͍ͦΆͪͻ͙ͤͦͫͭͤ ͍͙ͦ͒:  

Á ˽ͦ ͒͒Ά͔ͪ͗͊ͤ ͤ͊ ͒ͦ͋ͪͦͭͦ ͙ͣ ͫΆͫͭͦΎ͙͔ͤ ͒ͦ нлнт ͎Φ ͙ ͔͍ͨͪ͒ͦͭͪ͊ͭΎ͍͔͊ͤ 
͍ͦ͡΄͍͔͊͊ͤͭͦ ͙ͣ 

ü ͔͙̇͡ ͤ͊ ͙͔ͦͤͭ͘ ͊͘ ͊͘΅͙ͭ͊ ͤ͊ ͍͙͔ͦ͒ͭ ͔ͨͪ͒ͤ͊ͤ͊͘;͔͙ͤ ͊͘ ͙͔͚ͨͭͤͦ-͙͍͋ͭͦͦ 
͍ͦ͒ͦͫͤ͊͋͒Ύ͍͔͊ͤ ς ͨ ͔͙ͦ͒ͣͤ͘ ͍͙ͦ͒: 

Á ˭͊ ͔͙ͨͦ͒ͣͤ͘ ͍͙ͦ͒ͤ ͔ͭ͊͡Σ ͔͔͔͙ͦͨͪ͒ͤ͡ ͊ͭͦ͟ ˭˭ ͊͘ ˽ˣˤΣ ͦͼ͔͔͙ͤͤ ͍ ͒ͦ͋ͪͦ 
ͻ͙͙ͣ;ͤͦ ͫΆͫͭͦΎ͙͔ͤΣ ͔͊ͦ͗ͤ͊ͭ͊͘͡ ͼ͔͡ ͔ ˽ͦ͒͒Ά͔ͪ͗͊ͤ ͙ ͔͔ͤ͒ͦͨͯͫ͊ͤ͟ 
͍ͦ͡΄͍͔͊͊ͤͭͦ ͤ͊ ͒ͦ͋ͪͦͭͦ ͻ͙͙ͣ;ͤͦ ͫΆͫͭͦΎ͙͔ͤ ͒ͦ нлнт ͎ΦΤ  

Á ˭͊ ˽ˤ́Σ ͔͔͔͙ͦͨͪ͒ͤ͡ ͊ͭͦ͟ ˭˭ ͊͘ ˽ˣˤΣ ͦͼ͔͔͙ͤͤ ͍ ͦ͡΄ͦ ͻ͙͙ͣ;ͤͦ ͫΆͫͭͦΎ͙͔ͤΣ 
͍͔ͨͦͫͭ͊ͤ͊ͭ͊ ͼ͔͡ ͔ ͙͎͔ͨͦͫͭ͊ͤ ͤ͊ ͒ͦ͋ͪͦ ͻ͙͙ͣ;ͤͦ ͫΆͫͭͦΎ͙͔ͤ ͨͦ ͔͙ͨͦ͊͊ͭ͘͟͡ ͙ 
͔͙ͨ͊ͪ͊ͣͭͪ ͫ ͔͙ͦͭͦͤͤ͟͡ΎΣ ͊ͭͦ͟͟ ͙ ͔͍ͨͪ͒ͦͭͪ͊ͭΎ͍͔͊ͤ ͤ͊ ͊ͣ͘ΆͪͫΎ͍͔͊ͤͭͦ ͔ͫ͒͡ 
нлнт ͙ ͔͔͍ͤͨͪ ͙΄͍͔͊͊ͤ ͤ͊ ˿˴˻˿ ͊͘ ͒ͦ͋ͪͦ ͻ͙͙ͣ;ͤͦ ͫΆͫͭͦΎ͙͔ͤ ͊͘ ͔͙ͨ͊ͪ͊ͣͭͪ 
͙ ͔͙ͨͦ͊͊ͭ͘͟͡ ͔͋͘ ͔͙ͦͭͦͤͤ͟͡Ύ ͒ͦ нлнт ͎Φ 

ü ͔͙̇͡ ͤ͊ ͙͔ͦͤͭ͘ ͫ ͍͙ͦ͒ ͊͘ ͙ͦͭ͒ͻΣ ͍͙ͦ͒ͤ ͍͔ͫͨͦͪͭͦ ͙κ͙͙͡ ͊͘ ͟Ά͔ͨ͊ͤ  

Á ˤ ˭͔͙͊ͨ͊͒ͤͦ͋ͦͣͦͪͫ͟͡ ͚ͪ͊ͦͤ ͊͘ ˣ̂ ͤΎͣ͊ ͔͔͔͙ͦͨͪ͒ͤ͡ ͙ͦͤ͘ ͊͘ ͙ͦͭ͒ͻΣ ͍͙ͦ͒ͤ 
͍͔ͫͨͦͪͭͦ ͙κ͙͙͡ ͟Ά͔ͨ͊ͤ. 

ü ͔͙̇͡ ͤ͊ ͙͔ͦͤͭ͘Σ ͍ ͙ͦͭͦ͟ ͍͙͔ͦ͒ͭ ͫ͊ ;͍͍͙͔͙ͯͫͭͭͤ͡ ͟Άͣ ͙͎͔͙͋ͦͤͤ ͔͔͔͙ͣͤͭ͡ 
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Á ˿͔ͨͼ͙ͺ͙;͙ͤ ͔͎͙ͦͦ͟͡;͙ͤ ͼ͔͙͡ ͊͘ ͔͙ͭ͘ ͙ͦͤ͘ ͔ͤ ͔ͫ ͔͔ͦͨͪ͒͡ΎͭΦ 
˾͔͎͔͙͙͔͊ͣͤͭͪ͊ͤͭ͡ ͍ ˭͊ͦͤ͊͟ ͊͘ ͍͙͔ͦ͒ͭ ͼ͔͙͡ ͊͘ ͍͔ͦͨ͊͊ͤ͘ ͤ ͊ ͦͦͤ͊ͭ͊͟͡ ͔ͫͪ͒͊Σ 
ͭΦ͔Φ ͙͎͔ͨͦͫͭ͊ͤ ͤ͊ ͒ͦ͋ͪͦ ͫΆͫͭͦΎ͙͔ͤ ͤ͊ ͍ͨͦΆͪͻ͙͔ͤͦͫͭͤͭ ͍͙ͦ͒ ͔ͫ ͙͔͎͙ͤͭͪͪ͊ͭ ͫ 
ͼ͔͙͔ͭ͡ ͊͘ ͊͘΅͙ͭ͊ ͤ͊ ͍͙͔ͦ͒ͭ ͦͭ ͔ͯͭͪͦͺ͙͊͟ͼ͙Ύ. 

ü ͔͙̇͡ ͤ͊ ͙͔ͦͤͭ͘ ͊͘ ͍͔ͦͨ͊͊ͤ͘ ͤ͊ ͙ͫͭͦͨ͊ͤͫ͟ ͼ͔͙ͤͤ ͍͙͍͔͒ͦ ͙͙ͪ͋ ͙ ͎͙͒ͪͯ ͍͙ͦ͒ͤ 
͎͙͙ͦͪ͊ͤͣ͘1 

Á ˿͔ͨͼ͙ͺ͙;͙ͤ ͔͎͙ͦͦ͟͡;͙ͤ ͼ͔͙͡ ͊͘ ͔͙ͭ͘ ͙ͦͤ͘ ͔ͤ ͔ͫ ͔͔ͦͨͪ͒͡ΎͭΦ 
˾͔͎͔͙͙͔͊ͣͤͭͪ͊ͤͭ͡ ͍ ˭͊ͦͤ͊͟ ͊͘ ͍͙͔ͦ͒ͭ ͼ͔͙͡ ͊͘ ͍͔ͦͨ͊͊ͤ͘ ͤ͊ ͦͦͤ͊ͭ͊͟͡ ͔ͫͪ͒͊Σ 
ͭΦ͔Φ ͙͎͔ͨͦͫͭ͊ͤ ͤ͊ ͒ͦ͋ͪͦ ͫΆͫͭͦΎ͙͔ͤ ͤ͊ ͍ͨͦΆͪͻ͙͔ͤͦͫͭͤͭ ͍͙ͦ͒Σ ͔ͫ ͙͔͎͙ͤͭͪͪ͊ͭ 
ͫ ͼ͔͙͔ͭ͡ ͊͘ ͊͘΅͙ͭ͊ ͤ͊ ͍͙͔ͦ͒ͭ ͫΆͫ ͙ͫͭͦͨ͊ͤͫ͟ ͼ͔͙ͤͤ ͍͙͍͔͒ͦ ͙͙ͪ͋ ͙ ͎͙͒ͪͯ 
͍͙ͦ͒ͤ ͎͙͙ͦͪ͊ͤͣ͘. 

ü ͔͙̇͡ ͊͘ ͙ͦͤ͘ ͊͘ ͊͘΅͙ͭ͊ ͤ͊ ͍͙͔ͦ͒ͭ ͫ ͼ͔͡ ͍͔ͦͨ͊͊ͤ͘ ͤ͊ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎΣ ͙ͨͪ ͙ͦͭͦ͟ 
ͨͦ͒͒ͪΆ͗͊ͭ͊͟ ͙͙͡ ͨͦ͒ͦ͋ͪΎ͍͔͊ͤͭͦ ͤ͊ ͫΆͫͭͦΎ͙͔ͤͭͦ ͤ͊ ͍͙͔ͦ͒ͭ ͔ ͍͔͊͗ͤ ͺ͊ͭͦͪ͟ ͊͘ 
͍͔ͦͨ͊͊ͤͭͦ͘ ͙ͣΣ ͍͟͡Ό;͙͔ͭͤͦ͡ ͫΆ͍͔͙͔ͦͭͭͤͭ ͔͙ͦ͋ͭ͟ ͨͦ α˹͊ͭͯͪ͊ нлллάΣ ͔͔͔͙ͦͨͪ͒ͤ͡ 
ͫΆ͎͊ͫͤͦ͡ ˨͙͔͙͍ͪͭ͊͟ фнκпоκ˩ˮ˻ ͙ ˨͙͔͙͍ͪͭ͊͟ тфκплфκ˩ˮ˻2: 

Á ˭͍͔͊ͨ͊͊ͤ͘ ͤ͊ ͚͙͔ͫͭͦͤͦͫͭͭ ͤ͊ ͔͙͔ͨ͊ͪ͊ͣͭͪͭ ͍ͫΆ͙ͪ͊ͤ͘ ͫ ͍͙ͦ͒ ͊͘ ͙͎͔ͨͦͫͭ͊ͤ ͤ͊ 
ˣ˽˿ ͙ ˽͙͎͔ͦͫͭ͊ͤ ͤ͊ ͚͙͔ͫͭͦͤͦͫͭͭ ͤ͊ ͫΆ͍͔͙͔ͦͭͭͤͭ ͔͙ͦͤͪͭͤ͟͟ ͔͙ͨ͊ͪ͊ͣͭͪΤ 

Á ˻͍͔ͨ͊͊ͤ͘ ͙ ͨͦ͒͒Ά͔ͪ͗͊ͤ ͤ͊ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎͭ͊ ͤ͊ ͍͙͍͔͔͒ͦͭ ͙ͨͭͼ͙ ς ͨ ͔͔ͪ͒ͣͭ 
ͤ͊ ͍͔ͦͨ͊͊ͤ͘Σ ͊͘ ͙͎͔ͨͦͫͭ͊ͤ ͤ͊ ͭΎͻͤͦͭͦ ˣ˽˿ ͊͘ ˭˭ α˴ͦ;͔͙͍ͪͤͦͦά ͙ ˭˭ 
α˸͔΅͙ͼ͊άΦ 

˽͎ͪͦͪ͊ͣ͊ ͦͭ ͔͙ͣͪ͟ 

˽͎ͪͦͪ͊ͣ͊ͭ͊ ͦͭ ͔͙ͣͪ͟ ό˽ͦ˸ύ ͔ ͍͔ͦͫͤͦͤ ͙͔ͤͫͭͪͯͣͤͭ ͊͘ ͙͎͔ͨͦͫͭ͊ͤ ͤ͊ ͼ͔͙͔ͭ͡ ͤ͊ ˽͊ͤ͊͡ ͊͘ 
͍͔͙͔ͯͨͪ͊ͤ͡ ͤ͊ ͔ͪ;͙͔ͤͭ ͔͚͙͋͊ͫͤ ό˽̂˾ˣύΦ ˽ͦ˸ ͔ͫ ͍ͪ͊ͪ͊͋ͦͭ͊͘ ͍ ͙͔ͪ͊ͣͭ͟ ͤ͊ ˽̂˾ˣΣ ͊ ͔͙͔ͣͪͭ͟ 
͔ͫ ͙ͨ͊ͤͪ͊ͭ͡ ͊ͭͦ͟ ͎͍ͦͭͦͦͪ ͤ͊ ͍͔ͯͫͭ͊ͤͦͤͦͭͦ ͫΆͫͭͦΎ͙͔ͤ ͊͘ ͔͙͔ͦͤͪͭͤͭ͟͟ ͍ͨͦΆͪͻ͙ͤͦͫͭͤ ͙ 
͔͙ͨͦ͒ͣͤ͘ ͍͙ͦ͒ͤ ͔ͭ͊͡ ͙ ͙͔ͦͤͭ͘ ͊͘ ͊͘΅͙ͭ͊ ͤ͊ ͍͙͔ͦ͒ͭΣ ͊ͭͦ͟͟ ͙ ͍͔͙͔ͨͦͫͭ͊ͤͭ ͼ͔͙͡ ͊͘ 
͍͔͊ͨ͊͊ͤ͘͘ ͙͙͡ ͨͦ͒ͦ͋ͪΎ͍͔͊ͤ ͤ͊ ͫΆͫͭͦΎ͙͔ͤͭͦΦ 

˿Ά͎͊ͫͤͦ͡ ;͔ͤ͡ мм ͦͭ ˾˨ˤ ͙ ;͡Φ мрсͤ ͦͭ ˭ˤΣ ˽ͦ˸ ͍͟͡Ό;͍͊ ͍͙ͦͫͤͦͤΣ ͊ ͙ͨͪ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭ ͙ 
͒ͦͨΆ͍͊͡΅͙ ͔͙ͣͪ͟Φ ˻͍͙͔ͫͤͦͤͭ ͔͙ͣͪ͟ ͙͎ͦͫͯͪΎ͍͊ͭ ͙ͨ͘Ά͔͙͔ͤͤͭͦ͡ ͤ͊ ͙͙͙͔ͣͤͣ͊ͤͭ͡ 
͊͒͘Ά͙͔͙͗ͭͤ͡͡ ͙͙͍͙ͫ͊ͤ͘͟Ύ ͊͘ ͫΆ͍͔͍͙͔ͦͭͭͫͭΣ ͊ ͒ͦͨΆ͍͊͡΅͙͔ͭ ͔͙ͣͪ͟ ͫ͊ ͔ͨͪ͒ͤ͊ͤ͊͘;͔͙ͤ ͙ ͔ͫ 
͙͎ͨͪ͊͊ͭ͡ ͟Άͣ ͍͙͔ͦͫͤͦͤͭ ͔͙ͣͪ͟ ͊͘ ͙͎͔ͨͦͫͭ͊ͤ ͤ͊ ͼ͔͙͔ͭ͡ ͊͘ ͍͔ͦͨ͊͊ͤ͘ ͤ͊ ͦͦͤ͊ͭ͊͟͡ ͔ͫͪ͒͊Φ 
˽ͦ˸ ͎ͣͦ͊ͭ ͒͊ ͫΆ͒Άͪ͗͊ͭ ͙ ͎͙͒ͪͯ ͔͙ͣͪ͟ ͊͘ ͙͎ͦͫͯͪΎ͍͔͊ͤ ͤ͊ ͒ͦͨΆ͙͔ͤͭͤͦ͡͡ ͍͔ͦͨ͊͊ͤ͘ ͙ 
͍Ά͍ͫͭ͊ͤͦ͘Ύ͍͔͊ͤ ͤ͊ ͍͙͔ͦ͒ͭΣ ͎ͦ͊ͭͦ͟ ͙͔͒͊ͤͤͭ ͦͭ ͙͙͎ͣͦͤͭͦͪͤ͊ ͙͙͡ ͎͙͒ͪͯ ͙͒͊ͤͤ ͍ͨͦ͊͊ͭ͘͟Σ ;͔ 
ͼ͔͙͔ͭ͡ ͊͘ ͍͔ͦͨ͊͊ͤ͘ ͤ͊ ͦͦͤ͊ͭ͊͟͡ ͔ͫͪ͒͊ ͊͘ ͔͒͊͒ͤͦ ͍ͦ͒ͤͦ ͭΎͦ͡ ͔ͤ ͎ͣͦ͊ͭ ͒͊ ͋Ά͒͊ͭ 
͙͎͙ͨͦͫͭͤ͊ͭ ;͔ͪ͘ ͔͍͙͔͙͔ͨͪ͒͒ͤͭ ͔͙ͣͪ͟ ͙κ͙͙͡ ͍ ͍͔͙ͨͦͫͭ͊ͤΎ ͫͪͦ͟Φ 

 

1 ˤ ͨͪͦͼ͔ͫ͊ ͤ͊ ͙͊ͭͯ͊͊͘͟͡ͼ͙Ύ ͤ͊ ˽̂˾ˣ ͤ͊ ˭ˣ˾ ͊͘ ͔͙ͭͪͭΎ ͍ͨ͊ͤͦ͡ ͔͙ͨͪͦ͒ ͔  ͙͍ͨͦ͊ͤ͘͘͡ ͔͙ͭͪͣͤΆͭ α͙ͦͤ͘ ͊͘ 
͍Ά͙͍͍ͨͪͦͦ͒ͫͭͦ͘͘ ͤ͊ ͙ͪ͋ͤ͊ ͺ͊ͯͤ͊έ ό˭ˤ˾̅ύΣ ͚ͦͭͦ͟ ͦͭͪ͊͘Ύ͍͊ ͭͦ;ͤͦ ͤ͊͘;͔͙͔ͤͭͦ ͤ͊ ͔͔͔͙͔ͦͨͪ͒ͤͭ͡ ͍Ά͍ 
͍Ά͔ͭͪ΄͙͔ͤͭ ͍͙ͦ͒ ͙ͦͤ͘ ͊͘ ͍͔ͦͨ͊͊ͤ͘ ͤ͊ ͙ͫͭͦͨ͊ͤͫ͟ ͼ͔͙ͤͤ ͍͙͍͔͒ͦ ͙͙ͪ͋ ͙ ͎͙͒ͪͯ ͍͙ͦ͒ͤ ͎͙͙ͦͪ͊ͤͣ͘Φ ˿ ͼ͔͡ ͒͊ ͔ͫ 
͙͔͎͋ͤ͊ͭ͘ ͙ͪ͊͘͡;͙ͤ ͭΆ͍͙ͯ͊ͤ͟͡Ύ ͤ͊ ͙͍ͨͦ͊ͤ͊ͭ͊͘͘͡ ͔͙͎͙ͭͪͣͤͦͦ͡ΎΣ ͔ ͍Ά͙͔ͨͪͭͦ͘Σ ;͔ ͙ ͍͒͊ͭ͊ ͔͙ͭͪͣͤ͊ ͔͍ͫ͒͊͡ ͒͊ 
͔ͫ ͙͍ͨͦ͊ͭ͘͘͡ ͙ͨͪ ͔͔ͦͨͪ͒͡Ύ͔ͤͭͦ ͤ͊ ͙͔ͦͤͭ͘ ͊͘ ͊͘΅͙ͭ͊ ͤ͊ ͍͙͔ͦ͒ͭ ͍ ͔͙ͭͪͭΎ ˽̂˾ˣΣ ͊ͭͦ͟ ͔ͫ ͍͙ͨͪ͊ ͙ͪ͊͊͘͟͡ ͔ͣ͗͒ͯ 
α͙ͫͭͦͨ͊ͤͫ͟ ͼ͔͙ͤͤ ͍͙ͦ͒ͤ ͎͙͙ͦͪ͊ͤͣ͘άΣ ͔ͦ͋ͭ͟ ͤ͊ ͭΆ͎͍͙ͪͦͫ͟ ͙͍ͪ͋ͦͦ͡ ͙ ͍͙͊͊ͯͭͯͪ͟͟͡ ͍ ͔̉ͪͤͦ ͔ͣͦͪ ͙ ͔ͪ͊͟ ˨͍ͯͤ͊ 
͙ ͍͙͍͔͒ͦΣ ͙ͦͭͦ͟ ͔ͫ ͍Ά͙͍͔ͨͪͦ͗͒͊ͭ͘͘ ͍ ͔͔͍͔͙ͫͭͫͭͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͙ ͔ͫ ͤͯ͗͒͊Ύͭ ͦͭ ͍͔ͦͨ͊͊ͤ͘Φ 

 

2 ˻͔͔͔͙͔ͨͪ͒ͤͭ͡ ͼ͔͙͡ ͫ͊ ͔͙͍͔͒ͤͫͭͤͦ ͊͘ ͙ͦͤ͘ ͤ͊ ͔͙͙ͭͪͭͦͪΎͭ͊ ͤ͊ ˣ˨˭ˣ˾Σ ͊͘ ͙ͦͭͦ͟ ͟Άͣ ͔ͣͦͣͤͭ͊ ͤ͊ 
͙͎͍ͦͭ͘Ύ͔ͤͭͦ ͤ͊ ˽͊ͤ͊͡ ͫ͊ ͔͙ͪ͊ͪ͊͋ͦͭͤ͘ ͔ͫͨͼ͙ͺ͙;͙ͤ ͙ ͙ͨͦ͒ͪͦ͋ͤ ͙ͨͪͪͦ͒ͦ͊͘΅͙͙ͭͤ ͼ͔͙͡. 
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˽͔͍͙͔͙͔ͪ͒͒ͤͭ ͍ ͤ͊ͫͭͦΎ΅͙Ύ ͔ͨͪͦͭ͟ ͤ͊ ˽̂˾ˣ ͔͙ͣͪ͟Σ ͍͟͡Ό;͍͊΅͙ ˽ͦ˸ ͙ ͒ͦͨΆ͙͔͙ͤͭͤ͡͡ 
͔͙ͣͪ͟Σ ͫ͊ ͙͔͙ͫͫͭͣ͊ͭ;ͤͦ ͔͍͔͙ͨͪ͒ͫͭ͊ͤ ͍ ˽͙͔͙͔ͪͦ͗ͤ͡ н ͤ ͊ ͤ͊ͫͭͦΎ΅͙Ύ ͔͒ͦͯͣͤͭ͟Φ  

˻ͼ͔ͤ͊ͭ͊͟ ͊͘ ͫΆ͍͔͙ͣͫͭͣͦͫͭ ͤ͊ ͙͙͙͊ͭͯ͊ͪ͊ͤ͘͟͡Ύ ͊͘ ͍͙ͤͦΎ ͍ͨ͊ͤͦ͡ ͔͙ͨͪͦ͒ ˽̂˾ˣ ͍ 
˭͔͙͊ͨ͊͒ͤͦ͋ͦͣͦͪͫ͟͡ ͚ͪ͊ͦͤ ͔ ͫΆ͔ͦ͋ͪ͊ͤ͊͘ ͫ ͔͔ͨͪ͒ͣͭ͊ ͙ ͼ͔͙͔ͭ͡ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ ͤ͊ 
͊͘΅͙͔͙͔ͭͤͭ ͙ͦͤ͘ ͦͭ ͔ͣͪ͗͊ͭ͊ ˹ˢ́̂˾ˢ нллл, ͊ͭͦ͟ ͔ ͙͎͍͔ͦͭͤ͊͘ ͍ ͫΆ͍͔͍͙͔ͦͭͭͫͭ ͫ 
͙͙͍͙ͫ͊ͤ͘͟Ύͭ͊ ͤ͊ ˭͊ͦͤ͊͟ ͊͘ ͍͔ͦͨ͊͊ͤ͘ ͤ͊ ͦͦͤ͊ͭ͊͟͡ ͔ͫͪ͒͊ ό˻͋ͤΦ ˨ˤΦ ͋ͪΦфмκнллн͎ΦύΤ ˭͊ͦͤ͊͟ ͊͘ 
͙͎͙͋ͦͦ͡;ͤͦͭͦ ͙͔ͪ͊ͤͦͦ͋ͪ͊͘͘ ό˻͋ͤΦ ˨ˤΦ ͋ͪΦттκнллн͎ΦύΣ ͙͙͍͙ͫ͊ͤ͘͟Ύͭ͊ ͤ͊ ˨͙͔͙͍ͪͭ͊͟ 
фнκпоκ˩˩˿ ͊͘ ͍͔ͦͨ͊͊ͤ͘ ͤ͊ ͙͙͔ͨͪͪͦ͒ͤͭ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͙ ͤ͊ ͙͍͒͊ͭ͊ ͺͦͪ͊͡ ͙ ͺ͊ͯͤ͊ ͙ 
˨͙͔͙͍ͪͭ͊͟ тфκплфκ˩˩˿ ͊͘ ͍͔ͦͨ͊͊ͤ͘ ͤ͊ ͙͍͙͔͒ͭ ͙ͨͭͼ͙ ό͙ͦ͒͟ͺ͙ͼ͙ͪ͊ͤ͊ ͍͔͙ͪͫΎ ˨͙͔͙͍ͪͭ͊͟ 
нллфκмптκ˩˻ύΦ 

1.2 ˢ͔͙͍͙ͭͪͤ͊ͭ͡ 

˹͔͍ͯ͊ͭ͊͡ ͊ ͔͙͍ͭͪͤ͊ͭ͊͡ ͨ ͔͍ͪ͒ͫͭ͊͡Ύ͍͊ ͫ Ά΅͔͍͍ͫͭͯ͊΅ͦͭͦ ͫ ΆͫͭͦΎ͙͔ͤΣ ͭ Φ͔Φ ͭ ͔ͯ͟΅ͦͭͦ ͫ ΆͫͭͦΎ͙͔ͤ 
ͤ ͊͊ ͔͙͔ͫͨͭͭ͟ ͤ  ͊ͦ ͦͤ͊ͭ͊͟͡ ͫ ͔ͪ͒͊ ͋ ͔͘ ͨ ͙͎͔ͪ͊͊ͤ͡ ͤ  ͊˽ ̂˾ˣΦ ˽ ͙ͪ ͭ ͙͊͘ ͦ ͨͼ͙Ύ ͫ  ͔ͦ ;͍͊͊͟ ͫ ͭ͊ͭͯͫΆͭ 
ͤ ͍͊ ͙͍͔͔͒ͦͭ ͙  ͨ ͙͙͔ͪͪͦ͒ͤͭ ͣ ͔͙͙ͫͭͦͦ͋ͭ͊ͤΎΣ ͨ ͔͔ͪ͒ͣͭ ͤ  ͊ͦ ͍͔ͨ͊͊ͤ͘ ͍  ͪ ͎͔͙͔͊͗͒͊ͤͭ͘͡ ͍  ˨ ˻˿ˤ 
͊͘΅͙͔͙ͭͤ ͘ ͙ͦͤ ͒  ͊ͦ ͔ͫͭ͊ͤ ͤ ͔͔͔ͨͪͦͣͤͤ ͙ ͙͡ ͒  ͊ͨ ͔ͪͭΆ͙ͪͨ ͨ ͔͙ͪͦͣͤ ͍  ͻͦ͒͊ ͤ  ͊ͤ ͔͍͙ͨͦ͡Ύͤͦͭͦ 
ͫ ͙ ͦ ͭ ˽̂˾ˣ ͍͙͙͔ͪ͊ͭ͘ ͨͦ͒ ͍Ά͔͚͍͙͔͒ͫͭͭͦ͘ ͤ ͊ ͙͔ͦͫͭ͊ͤ͊ͭ͡ ͺ͙͊ͭͦͪ͟ ό͙͙ͨͪͪͦ͒ͤ  ͙
͎͔͙͊ͤͭͪͦͨͦͤͤύΣ ͟ ͙ͦͭͦ ͦ ͍͊͊ͭ͘͟ ͍ ͙͡Ύ͙͔ͤ ͍ Άͪͻͯ ͭ ΎͻΦ 

˻͍͔ͫͤ ͤ ͔Ύ ͫ ͨͪΎͣͦ ˽ ̂˾ˣ ͫ  ͔ͦ ;͔͍ͪͭ͊͊ͭ ͫ ͔͙͔͒ͤͭ͡ ͊ ͔͙͍͙ͭͪͤ͊ͭ͡Υ 

Á ˢ͔͙͍͙ͭͪͤ͊ͭ͡ ͨ  ͦͦ ͭͤͦ΄͔͙͔ͤ ͤ  ͊͋ ͪͦΎ ͙  ͫ Ά͒Ά͙͔ͪ͗͊ͤͭͦ ͤ  ͊ͣ ͔͙͔ͪͭ͟ 

˽̂˾ˣ  ͔  ͍ͨͪͦͼ͔ͫ ͤ ͊ͦͤͫͯͭ͊͟͡ͼ͙͙  ͙˨˻˿ˤ ͫ ͔͙͎͍ͦͭ͘Ύ ͔ͨ͊ͪ͊ͤͦ͡͡  ͫͺ͙͙͙͔ͤ͊ͪ͊ͤͭͦ͘͡ ͤ ͊
ͦͦͤ͟;͔͊ͭͤ͊ͭ͊͡ ͎ͨͪͦͪ͊ͣ͊ ͦ ͭ ͔͙ͣͪ͟ ό˽ͦ˸ύ  ͍ ˽̂˾ˣΦ ˴Άͣ ͔ͣͦͣͤͭ͊ ͤ ͊ ͙͎͍ͦͭ͘Ύ͔ͤ ͤ ͊
ͤ͊ͫͭͦΎ΅͙Ύ ͒ͦ͊͒͟͡ ͫ ͔͎͔ͪ͊͗͒͊ͭ͘͡ 877 ͍͙ͦͫͤͦͤ ͙ ͒ͦͨΆ͍͊͡΅͙Σ ͊ͭͦ͟͟ ͙ 28 ͒ͦͨΆ͙͔͙ͤͭͤ͡͡ 
͔͙ͣͪ͟κ͔͚͍͙͒ͫͭΎ, ͙ ͙͋ͪ͊ͤ͘ ;͔ͪ͘ ͣ ͙ͯͭ͡-͙͔͙͔ͪͭͪ͊ͤ͟͡ ͊ ͙ͤ͊͘͡Φ 

Á ˢ͔͙͍͙ͭͪͤ͊ͭ͡ ͨͦ ͦͭͤͦ΄͔͙͔ͤ ͤ͊ ͣΎͫͭͦͭͦ ͊͘ ͔͙ͪ͊͊͘͡ͼ͙Ύ ͤ͊ ͙͔ͫͭͪͯͭͯͪͤͭ͟ ͔͙ͣͪ͟ 

˽͙ͪ ͎͔͍͔͙ͦͨͪͦͫͭͪ͊ͤͫͭͤΎ ͙͊ͤ͊͘͡ ͊͘ ͙ͦ͊͊͘͟͡͡ͼ͙Ύ ͤ͊ ͔ͨͦͭͤͼ͙͙͔͊ͤͭ͡ ͦ ͔͙͋ͭ͟ ό͙͔͍͔ͤͭͪͤͼ͙͙, 
͔͍͙͙ͨͪ͒͗͒͊ͤ ͊͘ ͔͙ͪ͊͊͘͡ͼ͙Ύ ͤ͊ ͙͔ͫͭͪͯͭͯͪͤͭ͟ ͔͙ͣͪ͟ ͦͭ ˽̂˾ˣύ ͊͘ ͤΎ͙ͦ͟ ͦͭ ͔͙͔ͣͪͭ͟ ͔ͫ 
͙͔͙͒ͤͭͺ͙ͼ͙ͪ͊ ͍Άͣͦ͗ͤͦͫͭ͘ ͊͘ ͔͙͍͊ͭͪͤ͊ͭͤͦ͡ ͔͔͙͔ͣͫͭͦͨͦͦ͗ͤ͡Φ ͔͙́͘ ͙͙͙͍͙ͤ͒͊ͭͤ͟ ͔ͣͫͭ͊ 
ͫ͊ ͎͔͙ͪ͊͒͊ͤ͘͡ ͙ͨͪ ͙͊ͤ͊͊͘͡ ͤ͊ ͍Ά͔͚͍͙͒ͫͭ͘Ύͭ͊Σ ͊ͫ͘Ύ͎͊΅͙ ͔͙ͦͤͪͭͤ͟͟ ͊͘΅͙͔͙ͭͤ ͙ͦͤ͘ 
ό˾͔͊͒͘͡ рΦн).   

˭͊ ͙͔ͫͭͪͯͭͯͪͤͭ͟ ͔͙ͣͪ͟Σ ͊͘ ͙ͦͭͦ͟ ͍ ˽̂˾ˣ ͔ͤ ͔ ͨͦͫͦ;͔ͤͦ ͔ͦͤͪͭͤͦ͟͟ ͣΎͫͭͦ ͊͘ ͙͎͔ͨͪ͊͊ͤ͡ ͙ 
ͫΆ͍͔ͦͭͭͤͦ ͔ͤ ͎ͣͦ͊ͭ ͒͊ ͔ͫ ͙͙ͦ͊ͪ͊ͭ͘͟͡͡ ͔͍ͨͦͫͪ͒ͫͭͦͣ ͎͔͍͔ͦͨͪͦͫͭͪ͊ͤͫͭͤ ͙͊ͤ͊͘͡Σ ͊ͭͦ͟ ͨΆ͍ͪ͊ 
ͫͭΆͨ͊͟ ͦͭ ͍͔ͪ͊ͪ͊͋ͦͭ͊ͤ͘ ͤ͊ ͋Ά͔͒΅͙͔ͭ ͔͙ͨͪͦͭ͟ ͔ͫ ͔ͨͪͨͦͪΆ;͍͊ ͙͋ͦͪ͘ ͤ͊ ͔͙͍͙͊ͭͪͤ͊ͭ͡ ͫ ͼ͔͡ 
͙͋͘Ύ͎͍͔͊ͤ ͙͙͡ ͙͙͙͙͔ͣͤͣͪ͊ͤ͘ ͤ͊ ͊ͫ͘Ύ͎͔͊ͤͭͦ ͤ͊ ͙͙ͨͪͪͦ͒ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͙κ͙͙͡ ͍͙͍͔͒ͦΣ 
͔͔ͨͪ͒ͣͭ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ ͍ ͊͘΅͙͔͙͔ͭͤͭ ͙ͦͤ͘ ό˾͔͊͒͘͡ сΦм).  
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2. ˽˽ κ˽ˮ˽, ͙ͦͭͦ͟  ͍ͫΆ;͔͙͔ͭ͊ͤ  ͫ˽̂˾ˣ ͎ͣͦ͊ͭ ͒  ͊
ͦ͊͗͊ͭ͟ ͤ ͔͎͙͋͊ͦͨͪ͡Ύͭͤͦ ͍ Ά͔͚͍͙͔͒ͫͭ͘ ͍ Άͪͻͯ ˭  ˭

˿ ͼ͔͡ ͙͔͙͒ͤͭͺ͙ͼ͙͔ͪ͊ͤ ͤ͊ ͫΆ͍͔͙͔ͦͭͭͤͭ ͍͔ͨ͊ͤͦ͡Σ ͎͙ͨͪͦͪ͊ͣ ͙ ͔͙ͨͪͦͭ͟κ͙͍͔͙ͤͫͭͼ͙͙ͦͤͤ 
͔͔͙ͨͪ͒ͦ͗ͤ͡Ύ ό˽˽˽κˮ˽ύΣ ͫΆ΅͔͍͍ͫͭͯ͊΅͙ ͙κ͙͙͡ ͍ ͨͪͦͼ͔ͫ ͤ͊ ͍͔ͪ͊ͪ͊͋ͦͭ͊ͤ͘ ͙͙͡ 
ͦ͒ͦ͋ͪΎ͍͔͊ͤΣ ͙ͦͭͦ͟ ͍ ͫΆ;͔͙͔ͭ͊ͤ ͫ ͦͼ͔ͤΎ͍͙͊ͤΎ ͨ͊ͤ͡ ͎ͣͦ͊ͭ ͒͊ ͦ͊͗͊ͭ͟ ͔͎͙ͤ͋͊ͦͨͪ͡Ύͭͤͦ 
͍Ά͔͚͍͙͔͒ͫͭ͘ ͍Άͪͻͯ ͊͘΅͙͔ͭͤ͊ͭ͊ ͦͤ͊͘Σ ͫ͊ ͍͙ͨͦ͊ͤ͘͡ ͊ͭͦ͟͟ ͙ͨͯ͋͡;ͤͦ ͒ͦͫͭΆ͙ͨͤ ͙͒͊ͤͤ ͊͘ 
͍͔͔͙ͨͪͦ͒ͤ ͨͪͦͼ͔͙͒ͯͪ ͨͦ ˻˿Σ ͭ͊͊͟ ͙ ͔͍͔ͨͪ͒ͦͫͭ͊ͤ ͊ͦͭ ˤΆ͙͔ͦ͗ͭ͘͡͡Ύ ͎͔͍͔ͦͨͪͦͫͭͪ͊ͤͫͭͤ͊ 
͙ͤͺͦͪͣ͊ͼ͙Ύ ͊͘ ͙ͭͦ͘;͙ͤͼ͙͔ͭ ͤ͊ ͙ͤ͊ͭͫ͟ ͍Άͪͻͯ ͍ͨͦΆͪͻ͙͔ͤͦͫͭͤͭ ͙ ͔͙͔ͨͦ͒ͣͤͭ͘ ͍͙ͦ͒ ͍ ˾ˣ̂Σ 
͔͍͔ͨͪ͒ͦͫͭ͊ͤ͊ ͦͭ ˮˢ˻˿ ͙ͤͺͦͪͣ͊ͼ͙Ύ ͊͘ ͎͙͒ͪͯ ͎͔͙͊ͤͭͪͦͨͦͤͤ ͍͍͙ͤ͊ͭͦ͊ͪ͊ͤΎΣ ͊ ͫΆ΅ͦ ͙ 
͙͍ͭ͊͊͟Σ ͒ͦͨΆ͙͔ͤͭͤͦ͡͡ ͙͔͙͒ͤͭͺ͙ͼ͙͙ͪ͊ͤ ͦͭ ͔͙ͨ͊͟Σ ͙͎͍ͦͭ͘Ύ΅ ͤ͊ͫͭͦΎ΅͊ͭ͊ ͦͼ͔ͤ͊͟Φ 

ˤ ͔ͪͯͭ͊ͭ͘͡ ͦͭ ͎͔͍͔͙ͦͨͪͦͫͭͪ͊ͤͫͭͤΎ ͙͊ͤ͊͘͡ ͫ͊ ͍͙͙͙͙ͯ͊ͪ͊ͤ͘͘͡ ͙ͭͦ͘;͙ͤͼ͙ ͤ͊ ͍͙͡Ύ͙͔ͤΣ ͙ͦͭͦ͟ 
ͫ͊ ͙ͦ͊͊͘͟͡ ͙͙͡ ͍ ͫΆ;͔͙͔ͭ͊ͤ ͫ ˽̂˾ˣ ͍ͦ͊͊ͭ͘͟ ͙͙͡ ͎ͣͦ͊ͭ ͒͊ ͦ͊͗͊ͭ͟ ͔͎͙ͤ͋͊ͦͨͪ͡Ύͭͤͦ 
͍Ά͔͚͍͙͔͒ͫͭ͘ ͍ Άͪͻͯ ͊͘΅͙͔͙͔ͭͤͭ ͙ͦͤ͘Φ ͔́ ͍͟͡Ό;͍͊ͭΥ 

Á ˭͍͙͊ͯͫͭ͊ͤΎ ͤ͊ ͦͭͨ͊͒Ά;͙ͤ ͍͙ͦ͒ ͫ ͙ͨͪͦͣ΄͔ͤ͡ ͻ͔͊ͪ͊ͭͪ͟ 

Á ˭͍͙͊ͯͫͭ͊ͤΎ ͤ͊ ͦͭͨ͊͒Ά;͙ͤ ͍͙ͦ͒ ͫ ͔͍ͨͪͦ͋͊͒͊͊͡΅ ͙͍͋ͭͦ ͻ͔͊ͪ͊ͭͪ͟ 

Á ˤ͍͔͙ͦ͒ͦͣ͊ͤ͘Ύ ͦͭ ͍ͨͦΆͪͻ͙ͤͦͫͭͤ ͍͙ͦ͒ͤ ͔ͭ͊͡  

Á ˤ͍͔͙ͦ͒ͦͣ͊ͤ͘Ύ ͦͭ ͔͙ͨͦ͒ͣͤ͘ ͍͙ͦ͒ͤ ͔ͭ͊͡  

Á ˤ͔͔͙ͦ͒ͤͦͭͪ͟͡;͔͙ͫ͟ ͼ͔͙ͤͭͪ͊͡ όˤ˩̇ύ 

Á ˸͙͎ͪ͊ͼ͙͙ͦͤͤ ͙͔͙͋͊ͪͪ  

Á ˽͔ͪ;͙͍͔͙ͫͭ͊ͭͤ͡ ͫͭ͊ͤͼ͙͙ ͊͘ ͦͭͨ͊͒Ά;͙ͤ ͍͙ͦ͒ ό˽˿˻ˤ)  

Á ˢ͎͔ͦͣͪ͊͡ͼ͙͙ ͫ ͔͔͙͔ͤ͊ͫͤ͡ ͤ͊͒ нллл ͔Φ͗Φ  

Á ˽͔͙ͪ͒ͨͪΎ͙ͭΎ ͫ ͍͙ͫͦ͟ ͙ ͙ͤͫΆ͟ ͙͍ͪͫͦ͟ ͔ͨͦͭͤͼ͙͊͡ 

Á ˮ͙͙ͤ͒ͯͫͭͪ͊ͤ͡ ͙͙͡ ͭΆ͎͍͙ͪͦͫ͟ ͔͙ͦ͋ͭ͟ 

Á ˴͙͔͙͊ͪͪ ͘ ͊ ͙͍͒ͦ͋ ͤ͊ ͔͙ͨͦͤ͘͡ ͙͔͙ͦͨ͊ͣ͘͟ 

Á ˨͙͎͙ 

Á ˹͊ͪͯ΄͔͙ͤ ͔͔͙ͭͪͤ ό˿ˮ˭˽ нлно ͎ύ ͙ ͒ͪΦ 

˥͔ͦͪͨͦͫͦ;͔͙ͤΎͭ ͎͔͔͊ͤͭͪͦͨͦͤͤ ͙ͤ͊ͭͫ͟ ͔ ͙͡Ό͙ͫͭͪͪ͊ͤ ͍ ˽͙͔͙͔ͪͦ͗ͤ͡ п ͤ͊ ͤ͊ͫͭͦΎ΅͙Ύ 
͒ͦ͊͒͟͡. 

ˤ ͒ͦͨΆ͔͙͔ͤͤ͡Σ ͊͘ ͼ͔͙͔ͭ͡ ͤ͊ ͤ͊ͫͭͦΎ΅͊ͭ͊ ˻˿ ͔ ͍͔ͤ͊ͨͪ͊ͤ ͔͎͙ͪͫͭΆͪ ͤ͊ ͍ ͙ͫ;͙͟ ͨͪͦͼ͔͙͒ͯͪ ͨͦ 
͔͎͙ͦͦ͟͡;ͤ͊ ͦͼ͔ͤ͊͟  ͙ ˻ˤ˻˿Σ ͊ͭͦ͟͟ ͙ ͫ͊ͣͦͫͭͦΎ͔͙͔ͭͤͭ͡ ͨͪͦͼ͔͙͒ͯͪΣ ͙͍͙ͨͯ͋ͯ͊ͤ͟͡ ͍ 
ˮͤͺͦͪͣ͊ͼ͙ͦͤͤ͊ͭ͊ ͙͔ͫͫͭͣ͊ ͊͘ ͊͘΅͙͔͙ͭͤ ͙ͦͤ͘ ͦͭ ͔͎͙ͦͦ͟͡;ͤ͊ ͔ͣͪ͗͊ ˹͊ͭͯͪ͊ нлллΦ3 
˾͔͎͙ͫͭΆͪΆͭ ͦ͋ͻ͍͊΅͊ ͔͙ͨͪͦ͒͊ ͦͭ нллт ͎Φ ͒ͦ ͔ͣͦͣͤͭ͊ ͤ ͊ ͒ͦͫͭΆͨ ͤ͊ ͙͔͒͊ͤͤͭ ͙  ͍͟͡Ό;͍͊ ͦ͋΅ͦ 
46959 ͨͪͦͼ͔͙͒ͯͪΣ ͊͘ ;͊ͫͭ ͦͭ ͙ͦͭͦ͟ ͔͔͙ͦͣͨͭͤͭͤ͟ ͎͙ͦͪ͊ͤ ͫ ͊˾ˮ˻˿ˤΣ ͊ ͊͘ ͦͫͭ͊ͤ͊͊ͭ͊͡ ς 
˸˻˿ˤΦ  

̉͊ͫͭ ͦͭ ͨͪͦͼ͔͙͔͒ͯͪͭ ͫ͊ ͔͔͙ͨͪͪ͊ͭͤ͟Σ ͎͙͒ͪͯ ͫ͊ ͙ͨͪ͟͡Ό;͙͙͡ ͫ ͔ͪ΄͔͙͔ͤΣ ͫ ͔ͦͭͦ͟ ͔ͤ ͔ͫ 
ͫΆ͎͍͊ͫͯ͊͡κͦ͒ͦ͋ͪΎ͍͊ ˽˽˽κˮ˽Σ ͊ͭͦ͟ ͙ͣ͊ ͙ ͙͍ͭ͊͊͟ ͫ  ͙͔ͭͦ͘͟͡ ͍ͨͪ͊ͤͦ ͔͚͍͙͔͒ͫͭΦ ˿Ά͍͔͙͔ͦͭͭͤͭ 

 

3 https://natura2000.egov.bg/EsriBg.Natura.Public.Web.App/Home/CompatabilityAssesmentsList, 
͙͍͙ͨͯ͋ͯ͊ͤ͟͡ ͟Άͣ ͔ͣͦͣͤͭ͊ ͤ͊ ͒ͦͫͭΆͨ ͤ͊ ͙͔͒͊ͤͤͭ όлуΦлпΦнлнп ͎)  

https://natura2000.egov.bg/EsriBg.Natura.Public.Web.App/Home/CompatabilityAssesmentsList
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˽˽˽κˮ˽ ͨͦ ͔͙ͭ͘ ͨͪͦͼ͔͙͒ͯͪ ͔ͤ ͔ͫ ͫ;͙ͭ͊ͭ ͊͘ ͔͔͍͙ͪ͊ͤͭͤ͡ ͊͘ ͤ͊ͫͭͦΎ΅͊ͭ͊ ͦͼ͔ͤ͊͟Σ ͭΆ͚ ͤΎͣ͊ 
͍͔ͪͦΎͭͤͦͫͭ ͒͊ ͦ͊͗͊ͭ͟ ͍Ά͔͚͍͙͔͒ͫͭ͘Φ ˭͊ ͔͔͔͍͙ͤͪ͊ͤͭͤ͡ ͔ͫ ͫ;͙ͭ͊ͭ ͙ ˽˽˽κˮ˽Σ ͙ͦͭͦ͟ ͔ͤ 
͊ͫ͘Ύ͎͊ͭ ͊͘΅͙͔͙ͭͤ ͙ͦͤ͘.  

́Ά͚ ͊ͭͦ͟ ͔͎͙ͪͫͭΆͪΆͭ ͔ ͊͘ ͼΎ͊ͭ͊͡ ͔͙͙ͭͪͭͦͪΎ ͤ͊ ˣΆ͎͙͊ͪ͡ΎΣ ͊͘ ͼ͔͙͔ͭ͡ ͤ͊ ͤ͊ͫͭͦΎ΅͊ͭ͊ ͦͼ͔ͤ͊͟ 
͔ ͍͔ͤ͊ͨͪ͊ͤ͊ ͙͍͊͒͊͘͟Σ ͍͟͡Ό;͍͊΅͊ ˽˽˽κˮ˽Σ ͙ͦͭͦ͟ ͎ͣͦ͊ͭ ͒͊ ͦ͊͗͊ͭ͟ ͙ͦͭͪͼ͔͊ͭͤͦ͡ 
͍Ά͔͚͍͙͔͒ͫͭ͘ ͍Άͪͻͯ ͊͘΅͙͔͙ͭͤͭ ͔ ͙ͦͤ͘ ͍ ͎͔͙ͪ͊͗͒͊ͤ͘͡Ύ ˾ˣ̂Φ ́Ύ ͔ ͔͍͔ͨͪ͒ͫͭ͊ͤ͊ ͍ 
˽͙͔͙͔ͪͦ͗ͤ͡ с ͤ ͊ ͤ͊ͫͭͦΎ΅͙Ύ ͒ͦ͊͒͟͡Φ ˹ ͔͎͙͋͊ͦͨͪ͡Ύͭͤͦ ͍Ά͔͚͍͙͔͒ͫͭ͘ ͔ͫ ͙ͯͣͯͪ͊͟͡ ͤ ͚͊-͍͔;͔ 
͙ͨͪ ͔͙ͪ͊͊͘͡ͼ͙Ύͭ͊ ͤ͊ ͙͍͔͙ͤͫͭͼ͙͙ͦͤͤ ͔͔͙ͨͪ͒ͦ͗ͤ͡Ύ κ ͔͙ͨͪͦͭ͟Φ ˻͍͙͔ͫͤͦͤͭ ͎͙ͪͯͨ ͫ͊ 
͍ͫΆ͙ͪ͊ͤ͘ ͫ: 

Á ˮ͎͔ͪ͊͗͒͊ͤ͘ ͤ͊ ͣˤ˩̇Σ ͙ͣͪͦ͟Ύ͍͙͙ͦͪ͘Σ ͍͔͙ͦ͒ͦͣ  

Á ˮ͎͔ͪ͊͗͒͊ͤ͘ ͤ͊ ͙ͨͪͦͣ΄͔͙ͤ͡ ͔͙ͨͪ͒ͨͪΎ͙ͭΎ ό͍͙͊ͦ͒͘Σ ͺ͙͙͊͋ͪ͟ύΣ ͍͔ͫ͊͒ͦ͟͡ 

Á ˩͔͎͙͚͙ͤͪͤ ͫΆͦͪΆ͔͙͗ͤΎ ό͔͔ͭͪͦ͟͡ͼ͔͙ͤͭͪ͊͡Σ ͔͔͍͙ͭͪͦͨͪͦͦ͒͟͡Σ ͔͙ͦͭͦͤͤ͟͡Ύύ 

Á ́ͪ͊ͤͫͨͦͪͭͤ͊ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͊͟ 

Á ˬ͙͙͡΅ͤͦ ͙ ͍͙ͤͦ͡ ͊ͫͭͪͦ͘Ύ͍͔͊ͤ 

Á ˴͙͔͙͊ͪͪ ͊͘ ͙͍͒ͦ͋ ͤ͊ ͔͙ͨͦ͒ͣͤ͘ ͎͍͋ͦ͊ͭͫͭ͊ 

Á ˨͙͍ͦ͋ ͤ͊ ͙͔͙ͤͪͭͤ ͔͙͙ͣ͊ͭͪ͊͡ όͨΎͫΆ͟Σ ͋͊͊ͫͭͪ͊͡ύ 

Á ˤ͍͔͔ͦ͒ͦͣ͊ͤ͘Σ ͙͎͔ͪ͊͗͒͊ͤ͘ ͤ͊ ͔͔͔͙ͣͤͭ͡ ͤ͊ ͍͙͔ͦ͒ͦͫͤ͊͋͒ͭͤ͊ͭ͊͡Σ ͍͔ͦ͒ͦͨͪͤͦͫͤ͊ͭ͊ ͙ 
͙͊ͤ͊͊͘͟͡ͼ͙͙ͦͤͤ ͔͙ͣͪ͗Σ ˽˿˻ˤ  

Á ͍͙̅ͦͭͦͦͭ͊͡;͙ͤ ͍͔ͨ͊ͪͦ͟ ό̅˩̇ύ 

Á ˬ͙͍͍ͦͭͤͦΆ͙͒ͤ ͔͙ͦ͋ͭ͟Σ ͺ͔͙ͪͣΣ ͍ͫͭͦͨ͊ͤͫͭ͊ 

Á ˣ͊ ͙͘ ͊͘ ͙ͦͭ͒ͻΣ ͍͙͙ͤ͡ κ ͍͊͊ͤ͟ͼ͙͙ͦͤͤ ͔͙ͫ͡΅͊Σ ͻ͔͙ͦͭ͡ ͙ ͒ͪΦ 

Á ˽͔͙ͪͦͭ͟ ͊͘ ͨͪͦͣΎͤ͊ ͔ͨͪ͒ͤ͊ͤ͊͘;͔͙͔ͤͭͦ ͤ͊ ͔͙͔ͣͭ͘ κ ˹́˽ 

Á ˽̂˽Σ ˽˾˭ ͙  ͒ͪΦ 

˽͔ͦͭͤͼ͙͙͔͊ͤͭ͡ ͙͙͙ͦͣ͋ͤͪ͊ͤ͟ κ ͙͍͙ͯͣͯ͊ͭͤ͟͡ ͍Ά͔͚͍͙͒ͫͭ͘Ύ ͍ ͔ͪͯͭ͊ͭ͘͡ ͦͭ ͔͙ͪ͊͊͘͡ͼ͙Ύͭ͊ ͤ͊ 
˽̂˾ˣ ͫ͊ ͙͙͙͊ͤ͊ͪ͊ͤ͘͡ ͍ ˾͔͊͒͘͡ р ͦ ͭ ͤ͊ͫͭͦΎ΅͊ͭ͊ ͦ ͼ͔ͤ͊͟Φ  
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3. ˩͔͔͙ͣͤͭ͡ ͤ ͊˽̂˾ˣΣ ͙ͦͭͦ͟ ͫ͊ͣͦͫͭͦΎ͔ͭͤͦ͡ ͙͙͡  ͍
͙ͦͣ͋ͤ͊͟ͼ͙Ύ  ͎͙ͫ͒ͪͯ ˽˽ ˽͙͋ͻ͊ ͎͙ͣͦ͡ ͒  ͊ͦ͊͗͊ͭ͟ 
ͤ͊͘;͙͔ͭͤͦ͡ ͍Ά͔͚͍͙͔͒ͫͭ͘ ͍Άͪͻͯ ˭˭ ͙͡ ͙ ͔ͭͻ͙͔ͤͭ 
͔͔͔͙ͣͤͭ͡ 

˩͡ ͔͔͙͔ͣͤͭͭ ͤ ͊˽̂˾ˣ  ͍˭͔͙͊ͨ͊͒ͤͦ͋ͦͣͦͪͫ͟͡ ˾ˣ̂ ͫ ͔͙͔͙͊ͦ͋͒ͤͤ  ͍͎ͨͪͦͪ͊ͣ͊ ͦ ͔͙ͭͣͪ͟ 
ό˽ͦ˸ύΣ ͫΆ͒Άͪ͗͊΅͊ ͍͙ͦͫͤͦͤ ͙ ͒ͦͨΆ͍͊͡΅͙ ͔͙ͣͪ͟ ό˽͙͔͙͔ͪͦ͗ͤ͡ тΦнΦ2 ͤ͊ ˽̂˾ˣ). ˻͍͔ͫͤ ͭΎͻ 
ͫ͊ ͙͙ͨ͊ͤͪ͊ͤ͡ ͫ͊ ͙ ͒ͦͨΆ͙͔͙ͤͭͤ͡͡ ͔͙ͣͪ͟ ό˽͙͔͙͔ͪͦ͗ͤ͡ тΦнΦ1 ͤ ͊ ˽̂˾ˣ).  

˻͍͙͔ͫͤͦͤͭ ͔͙ͣͪ͟ ͙͎ͦͫͯͪΎ͍͊ͭ ͙ͨ͘Ά͔͙͔ͤͤͭͦ͡ ͤ͊ ͙͙͙͔ͣͤͣ͊ͤͭ͡ ͊͒͘Ά͙͔͙͗ͭͤ͡͡ ͙͙͍͙ͫ͊ͤ͘͟Ύ 
ͨͦ ͦͭͤͦ΄͔͙͔ͤ ͤ͊ ͙͎͔ͨͪ͊͊ͤ͡ ͤ͊ ͙͊ͦͤ͘͟Σ ͍͙ͨͦ͒͊ͦͤͦ͘͟ ͍͔͊ͭͦ͟ ͙ ͎͙͒ͪͯ ͙͍͙ͤͦͪͣ͊ͭͤ 
͔͙͒ͦͯͣͤͭ͟ ͍ ͦ͋͊ͫͭͭ͊͡ ͤ͊ ͦͦͤ͊ͭ͊͟͡ ͔ͫͪ͒͊Σ ͙ͣ͊΅͙ ͦͭͤͦ΄͔͙͔ͤ ͟Άͣ ͍͙͔ͦ͒ͭΦ  

˨ͦͨΆ͍͊͡΅͙͔ͭ ͔͙ͣͪ͟ ͫ͊ ͔ͨͪ͒ͤ͊ͤ͊͘;͔͙ͤ ͙ ͔ͫ ͙͎ͨͪ͊͊ͭ͡ ͟Άͣ ͍͙͔ͦͫͤͦͤͭ ͔͙ͣͪ͟ ͊͘ ͙͎͔ͨͦͫͭ͊ͤ 
ͤ͊ ͼ͔͙͔ͭ͡ ͊͘ ͍͔ͦͨ͊͊ͤ͘ ͤ͊ ͦͦͤ͊ͭ͊͟͡ ͔ͫͪ͒͊ ͙ ͎ͣͦ͊ͭ ͒͊ ͋Ά͒͊ͭΥ ͔͙͊ͦͤͦ͒͊ͭͤ͘͟͡Σ 
͙͙͙͍͙͊͒ͣͤͫͭͪ͊ͭͤΣ ͙͙ͦͤͦͣ͟;͔͙ͫ͟ ͙κ͙͙͡ ͺ͙͍͙ͤ͊ͤͫͦ ͙  ͒ͪΦ  

˨ͦͨΆ͙͔͙ͤͭͤ͡͡ ͔͙ͣͪ͟ ͔ͫ ͙ͨ͊ͤͪ͊ͭ͡ ͎ͦ͊ͭͦ͟ ͙͔͒͊ͤͤͭ ͦͭ ͙͙͎ͣͦͤͭͦͪͤ͊ ͙͙͡ ͎͙͒ͪͯ ͙͒͊ͤͤ ͍ 
ͻͦ͒͊ ͤ͊ ͙͎͔ͨͪ͊͊ͤ͡ ͤ͊ ͨ͊ͤ͊͡ ͍ͨͦ͊͊ͭ͘͟Σ ;͔ ͼ͔͙͔ͭ͡ ͊͘ ͍͔ͦͨ͊͊ͤ͘ ͤ͊ ͦͦͤ͊ͭ͊͟͡ ͔ͫͪ͒͊ ͊͘ ͔͒͊͒ͤͦ 
͍ͦ͒ͤͦ ͭΎͦ͡ ͔ͤ ͎ͣͦ͊ͭ ͒͊ ͋Ά͒͊ͭ ͙͎͙ͨͦͫͭͤ͊ͭ ;͔ͪ͘ ͔͍͙͔͙͔ͨͪ͒͒ͤͭ ͔͙ͣͪ͟ ͙κ͙͙͡ ͍ ͍͔͙ͨͦͫͭ͊ͤΎ 
ͫͪͦ͟Φ  

˭ ͊ͼ͔͙͔ͭ͡ ͤ ͊ͦͼ͔ͤ͊ͭ͊͟ ͤ ͔͔͊ͫͭͨͤͭ͊ ͤ͊ ͍Ά͔͚͍͙͔͒ͫͭ͘ ͍Άͪͻͯ ͊͘΅͙͔͙͔ͭͤͭ ͙ͦͤ͘Σ  ͔͙͔͊ͦ͗ͤͭ͘͡ 
 ͍˽ ̂˾ˣ ͣ ͔͙ͪ͟ ͫ  ͔ͨ ͔ͦ͒͡Ύͭ ͯ ͍ͫͦͤͦ͡ ͤ  ͊͒ ͍͔ ͎ ͙ͪͯͨ ς ͤ ͔͙ͫͭͪͯͭͯͪͤ͟ ͙  ͫ ͙ͭͪͯͭͯͪͤ͟Φ  

˹͔͙͔ͫͭͪͯͭͯͪͤͭ͟ ͔͙ͣͪ͟ ͍͟͡Ό;͍͊ͭ ͭΦͤ͊ͪΦ α͔͙ͣ͟ά ͔͙ͣͪ͟ ͙ ͔͚͍͙͒ͫͭΎ, ͙ͦͭͦ͟ ͫ͊ ͫ 
͙͙͙͍͔͊͒ͣͤͫͭͪ͊ͭͤΣ ͔ͦͤͭͪͦͤ͟͡Σ ͨͪͦͯ;͍͔͔͊ͭͤ͡Σ ͙ͤͺͦͪͣ͊ͼ͙͔ͦͤͤΣ ͔͍͙͍͔ͨͪ͊ͤͭͤΣ 
͎͙ͦͪ͊ͤ;͙͔͔ͭͤ͡ ͙͡  ͙ ͙͔͔͊͋ͪ͊ͤͭͤ͘͡ ͻ͔͊ͪ͊ͭͪ͟. ͔͙́͘ ͔͙ͣͪ͟ ͤ ͔ ͫ ͊ ͍ͫΆ͙ͪ͊ͤ͘  ͫ ͔͙ͨͪ͟ 
ͺ͙͙͘;͔͙ͫ͟ ͙ ͔͍͔ͤͭͪͤͼ͙͙ ͨ  ͦͦ ͭͤͦ΄͔͙͔ͤ ͤ  ͊͟ ͔͙͔ͦͣͨͦͤͤͭͭ ͤ  ͊ͦ ͦͤ͊ͭ͊͟͡ ͫ ͔ͪ͒͊Σ ͤ  ͦͫ  ͔ͦ ;͍͊͊͟ 
͒ ͙͊ͣ͊ͭ ͦ͋ ͙͔͔̈́ͨͦͦ͗ͭͤ͡͡ ͔ͺ͔ͭ͟ ͊ͭͦ͟͟ ͨ ͦͦͭͤͦ΄͔͙͔ͤ ͤ ͊ͫΆͫͭͦΎ͙͔ͤͭͦ ͤ ͍͙͔͊ͦ͒ͤͭ ͔ͭ͊͡Σ 
ͭ͊͊͟ ͙  ͨ  ͦͦ ͭͤͦ΄͔͙͔ͤ ͤ  ͊ͫ ͍Άͪ͊ͤͦͭͦ͘ ͫ  ͭ Ύͻ ͋ ͙͙͔ͦͪ͊ͤͦͦ͋ͪ͊͘͘Φ ̉ ͊ͫͭ ͦ  ͭͭ Ύͻ ͫ  ͊ͨ ͔͍͙͔͙ͪ͒͒ͤ ͘  ͊
ͼ͔͙͡Ύ ˾ˣ̂Σ ͎͙͒ͪͯ ς ͊͘ ͎ͪͯͨ͊ ͙͙͡ ͔͙ͦͤͪͭͤ͟͟ ͍͙ͦ͒ͤ ͔ͭ͊͡ ͙͙͡ ͔͙ͦ͋ͭ͟ ͍ ͔ͭͻ͙͔ͤͭ ͎͙ͪ͊ͤͼ͙,  ͊
͙͔ͦͫͭ͊ͤ͊ͭ͡ ς ͘  ͊ͦ ͔͔͔͙ͨͪ͒ͤ͡ ͘ ͙ͦͤ ͙ ͔͙͙͙ͭͪͭͦͪ (͍͗Φ ˽͙͔͙͔ͪͦ͗ͤ͡ 2 ς ˽ ͎ͪͦͪ͊ͣ͊ ͦͭ ͔͙ͣͪ͟). 
˽͔͍͙ͪ͒͒ ͍ͭͦ͊Σ ;͔ ͔͙͔ͤͫͭͪͯͭͯͪͤͭ͟ ͔͙ͣͪ͟ ͤΎͣ͊ͭ ͔ͨͦͭͤͼ͙͊͡ ͒͊ ͦ͊͗͊ͭ͟ ͙ͦͭͪͼ͔͊ͭͤͦ͡ 
͍Ά͔͚͍͙͔͒ͫͭ͘ ͍Άͪͻͯ ͦͦͤ͊ͭ͊͟͡ ͔ͫͪ͒͊Σ ͔ͭ ͔ͤ ͔͍ͨͪ͒ͫͭ͊͡Ύ͍͊ͭ ͔͔͔͙ͣͤͭ͡ ͤ͊ ˽̂˾ˣΣ ͙ͦͭͦ͟ 
ͫ͊ͣͦͫͭͦΎ͔ͭͤͦ͡ ͙͙͡ ͍ ͙ͦͣ͋ͤ͊͟ͼ͙Ύ ͫ ͎͙͒ͪͯ ˽˽˽ ͙͋ͻ͊ ͎͙ͣͦ͡ ͒͊ ͦ͊͗͊ͭ͟ ͤ͊͘;͙͔ͭͤͦ͡ 
͙ͦͭͪͼ͔͊ͭͤͦ͡ ͍Ά͔͚͍͙͔͒ͫͭ͘ ͍Άͪͻͯ ˭˭ ͙͙͡ ͔ͭͻ͙͔ͤͭ ͔͔͔͙ͣͤͭ͡. 

˿͙͔ͭͪͯͭͯͪͤͭ͟ ͔͙ͣͪ͟ ͍͟͡Ό;͍͊ͭ ͔͙ͣͪ͟ ͫ ͔͍͙͙ͨͪ͒͗͒͊ͤ ͟Άͣ ͭΎͻ ͔͚͍͙͒ͫͭΎΣ ͊͘ 
ͦͫΆ΅͔͍ͫͭΎ͍͔͊ͤͭͦ ͤ͊ ͙ͦͭͦ͟ ͔ͫ ͎ͤ͊͊͊ͭ͡ ͙͔ͫͭͪͦͭͤͦ͡-͙ͣͦͤͭ͊͗ͤ ͙ͪ͊͋ͦͭ ͙ κ ͙͙͡ ͎͙͒ͪͯ 
͔͚͙͒ͤͦͫͭΣ ͍ͫΆ͙ͪ͊ͤ͘ ͫ ͺ͙͙͘;͔͙ͫ͟ ͙͔͍͔ͤͭͪͤͼ͙͙ ͨͦ ͦͭͤͦ΄͔͙͔ͤ ͤ͊ ͔͙͔ͦͣͨͦͤͤͭͭ͟ ͤ͊ 
ͦͦͤ͊ͭ͊͟͡ ͔ͫͪ͒͊Φ ́Ά͚ ͊ͭͦ͟ ͔͙ͭ͘ ͔͙ͣͪ͟ ͙ͣ͊ͭ ͔ͨͦͭͤͼ͙͊͡ ͒͊ ͦ͊͗͊ͭ͟ ͙ͦͭͪͼ͔͊ͭͤͦ͡ 
͍Ά͔͚͍͙͔͒ͫͭ͘ ͍Άͪͻͯ ͦͦͤ͊ͭ͊͟͡ ͔ͫͪ͒͊Σ ͊ͭͦ͟ ͨΆ͍ͪ͊ ͫͭΆͨ͊͟ ͦͭ ͦͼ͔ͤ͊ͭ͊͟ ͔ ͙͍͘Άͪ΄͔ͤ ͙͙͎ͫͪͤͤ͟ 
͊͘ ͍͔ͪͦΎͭͤͦͫͭͭ͊ ͭͦ ͒͊ ͋Ά͔͒ ͤ͊͘;͙͔ͭͤͦ͡. ͙́ͦ͘ ͨΆ͍ͪͦͤ͊;͔͊ͤ͡ ͙͊ͤ͊͘͡ ͔ ͔͍͔ͨͪ͒ͫͭ͊ͤ ͍ 
˽͙͔͙͔ͪͦ͗ͤ͡ 3 ͦͭ ͤ͊ͫͭͦΎ΅͙Ύ ͔͒ͦͯͣͤͭ͟Φ ˹͊ ͙͙͎ͫͪͤͤ͟ ͫ͊ ͔͙ͨͦ͒ͦ͗ͤ͡ ͊ͭͦ͟͟ ͙͔ͫͭͪͯͭͯͪͤͭ͟ 
͔͙ͣͪ͟Σ ͍͟͡Ό;͔͙ͤ ͍ ˽͎ͪͦͪ͊ͣ͊ͭ͊ ͦͭ ͔͙ͣͪ͟ ͤ͊ ͔ͨͪͦͭ͊͟ ͤ͊ ˽̂˾ˣ ͊͘ 2022 ς нлнт ͎ ό͍͙ͦͫͤͦͤ ͙ 
͒ͦͨΆ͍͊͡΅͙ύΣ ͭ͊͊͟ ͙ ͫΆ͍͔͙͔ͦͭͭͤͭ ͒ͦͨΆ͙͔͙ͤͭͤ͡͡ ͔͙ͣͪ͟Φ ˤ ͔ͪͯͭ͊ͭ͘͡ ͦͭ ͙͙͎ͫͪͤͤ͊͟ ͫ͊ 
͙͔͙͒ͤͭͺ͙ͼ͙͙ͪ͊ͤ ͔͔͔͙ͣͤͭͭ͡ ͔ͤ͊ ˽̂ˣ˾Σ ͙ͦͭͦ͟ ͫ͊ͣͦͫͭͦΎ͔ͭͤͦ͡ ͙͙͡ ͍ ͙ͦͣ͋ͤ͊͟ͼ͙Ύ ͫ ͎͙͒ͪͯ 
͍͔ͨ͊ͤͦ͡Σ ͎͙ͨͪͦͪ͊ͣ ͙ ͔͙ͨͪͦͭ͟κ͙͍͔͙ͤͫͭͼ͙͙ͦͤͤ ͔͔͙ͨͪ͒ͦ͗ͤ͡Ύ ͙ͣ͊ ͍͔ͪͦΎͭͤͦͫͭ ͒͊ ͦ͊͗͊ͭ͟ 
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ͤ͊͘;͙͔ͭͤͦ͡ ͙ͦͭͪͼ͔͊ͭͤͦ͡ ͍Ά͔͚͍͙͔͒ͫͭ͘ ͍Άͪͻͯ ͊͘΅͙͔͙͔ͭͤͭ ͙ͦͤ͘ ͙͙͡ ͔ͭͻ͙͔ͤͭ ͔͔͔͙ͣͤͭ͡. 
˴͔ͦͤͪͭͤ͊ͭ͊͟ ͔͔ͫͭͨͤ κ ͤ͊͘;͙ͣͦͫͭ ͤ͊ ͔ͨͦͭͤͼ͙͊ͤͦͭͦ͡ ͍Ά͔͚͍͙͔͒ͫͭ͘ ͔ ͦͼ͔͔ͤͤ͊ ͍ ˾͊ ͔͒͘͡ р ͦͭ 
ͤ͊ͫͭͦΎ΅͙Ύ ͒ͦ͊͒͟͡Φ 

3.1. ˩ ͔͔͙ͣͤͭ͡ ͦͭ ˽ͦ˸ ͤ͊ ˽̂˾ˣ 

˴ͦ͒ ͤ͊ 
ͣΎͪ͊͟ 

ˮ͔ͣ ͤ͊ ͣΎͪ͊ͭ͊͟ ˴ͦ͒ ͤ͊ 
͔͚͍͙͔͒ͫͭ 

˨͔͚͍͙͔ͫͭ ͊͘ ͙ͨ͘Ά͔͙͔ͤͤ͡ ͤ͊ ͣΎͪ͊ͭ͊͟ 

HY_11 ȌʒʆɺʔʑʪɹɷʎʁН ʎɷН
ʎʁʐʑʁʊʟʒʎɷʓʏʒʓʓɷН ʎɷН
ɹʏʀʎʆʓʁН ʓʁʘʁʎʆʪН ʆН
ʀɹʆʄʁʎʆʁʓʏНʎɷНʑʆɸʆʓʁ 

HY_11_13 ȃʅɺʑɷʄʀɷʎʁН ʎɷН ʒʟʏʑʟʄʁʎʆʪН ʅɷН ʎɷʍɷʌʪɹɷʎʁН ʎɷН
ʒʊʏʑʏʒʓʓɷН ʎɷН ʏʓʓʏʊɷН ɹН ʑʁʊʆН ʆН ʏʒʆɺʔʑʪɹɷʎʁН ʎɷН
ʔɸʁʄʆʛʁНʅɷНʑʆɸʆʓʁ 

PI_3 ˻͙͎ͫͯͪΎ͍͔͊ͤ ͤ͊ 
ͫΆ͙͔͋ͪ͊ͤΣ ͍͔͔ͦͭ͗͒͊ͤ ͙ 
͔ͨͪ;͙͍͔ͫͭ͊ͤ  ͤ͊ 
͙͍͍͔͙ͨͪͦͦ͒ͫͭͤ͘ 
ͦͭͨ͊͒Ά;͙ͤ ͍͙ͦ͒Σ 
͍͙͊ͯͫͭ͊ͤ͘ ͍Ά͍ ͍͙ͦ͒ͤ 
͔͙ͦ͋ͭ͟ 

PI_3_1 ˮ͎͔ͪ͊͗͒͊ͤ͘Σ ͍͊͘Άͪ΄͍͔͊ͤΣ ͔ͪͦͤͫͭͪͯ͟͟ͼ͙Ύ 
͙͙͡ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙Ύ ͤ͊ ͙͊ͤ͊͊͘͟͡ͼ͙ͦͤͤ͊ 
͔ͣͪ͗͊ ͙ ˽˿˻ˤ ͊͘ ͙͍͍͔͙ͨͪͦͦ͒ͫͭͤ͘ 
ͦͭͨ͊͒Ά;͙ͤ ͍͙ͦ͒Σ ͍͙͊ͯͫͭ͊ͤ͘ ͍Ά͍ ͍͙ͦ͒ͤ ͔ͭ͊͡ 

UW_1 ˮ͍͔ͨͦ͊ͤ͘͘͡ ͤ͊ 
͔͔͍͔͙ͫͭͫͭͤ ͔͙ͣͭͦ͒ ͊͘  
͔ͨͪ;͙͍͔ͫͭ͊ͤ ͤ͊ 
ͦͭͨ͊͒Ά;͙ͤ ͍͙ͦ͒ 

UW_1_3 ˻͙͎ͫͯͪΎ͍͔͊ͤ ͤ͊ ͍͔͔ͦͭ͗͒͊ͤ ͙  ͨͦ͒ͻͦ͒Ύ΅ͦ 
͔ͨͪ;͙͍͔ͫͭ͊ͤ ͤ͊ ͦͭͨ͊͒Ά;͙ͤ ͍͙ͦ͒ ͦͭ ͔͔͙ͤ͊ͫͤ͡ 
͔ͣͫͭ͊ ͫ ͨͦ͒ нллл ͔Φ͗ΦΣ ͍͟͡Φ ͙͎͔ͪ͊͗͒͊ͤ͘ ͤ͊ 
͍͊͗ͤ͊͡ ͦͤ͊͘ ͊͘ ͔ͨͪ;͙͍͔ͫͭ͊ͤ ͤ͊ ͦͭͨ͊͒Ά;͙͔ͤͭ 
͍͙ͦ͒ 

UW_2 ˻͙͎ͫͯͪΎ͍͔͊ͤ ͤ͊ 
ͫΆ͙͔͋ͪ͊ͤΣ ͍͔͔ͦͭ͗͒͊ͤ ͙ 
͔ͨͪ;͙͍͔ͫͭ͊ͤ ͤ͊ 
ͦͭͨ͊͒Ά;͙ͤ ͍͙ͦ͒ ͤ͊ 
͔͔͙͔ͤ͊ͫͤͭ͡ ͔ͣͫͭ͊ 

UW_2_1 ˮ͎͔ͪ͊͗͒͊ͤ͘Σ ͔ͪͦͤͫͭͪͯ͟͟ͼ͙Ύ ͙͙͡ 
͔͙ͣͦ͒ͪͤ͊͘ͼ͙Ύ ͤ͊ ˽˿˻ˤ ͊͘ ͎͔͊ͦͣͪ͊͡ͼ͙͙ ͫ 
ͤ͊͒ н ллл ͔Φ͗Φ 

UW_2 ˻͙͎ͫͯͪΎ͍͔͊ͤ ͤ͊ 
ͫΆ͙͔͋ͪ͊ͤΣ ͍͔͔ͦͭ͗͒͊ͤ ͙ 
͔ͨͪ;͙͍͔ͫͭ͊ͤ ͤ͊ 
ͦͭͨ͊͒Ά;͙ͤ ͍͙ͦ͒ ͤ͊ 
͔͔͙͔ͤ͊ͫͤͭ͡ ͔ͣͫͭ͊ 

UW_2_2 ˮͨ͘Ά͔͙͔ͤͤ͡ ͤ͊ ͔͙ͨͪͦͭ͟ ͊͘ ͙͎͔ͪ͊͗͒͊ͤ͘Σ 
͙͎͔͒ͦͪ͊͗͒͊ͤ͘Σ ͔ͪͦͤͫͭͪͯ͟͟ͼ͙Ύ ͙͙͡ 
͔͙ͣͦ͒ͪͤ͊͘ͼ͙Ύ ͤ͊ ͙͊ͤ͊͊͘͟͡ͼ͙ͦͤͤ͊ ͔ͣͪ͗͊ 
͙κ͙͙͡ ˽˿˻ˤκ˴˽˿ ͊͘ ͔͔͙ͤ͊ͫͤ͡ ͔ͣͫͭ͊ ͨͦ͒ 
нллл ͔Φ͗ΦΣ ͍͟͡Ό;͙͔ͭͤͦ͡ ͍͔͊ͯͫͭ͊ͤ͘ ͍ ͎͒ͪͯ͊ 
˽˿˻ˤ ͙͙͡ ͙͎͔ͪ͊͗͒͊ͤ͘ ͤ͊ ͍͙͊͗ͤ͡ ͙ͦͤ͘ ͊͘ 
͔ͨͪ;͙͍͔ͫͭ͊ͤ ͤ͊ ͦͭͨ͊͒Ά;͙ͤ ͍͙ͦ͒ 

UW_2 ˻͙͎ͫͯͪΎ͍͔͊ͤ ͤ͊ 
ͫΆ͙͔͋ͪ͊ͤΣ ͍͔͔ͦͭ͗͒͊ͤ ͙ 
͔ͨͪ;͙͍͔ͫͭ͊ͤ ͤ͊ 
ͦͭͨ͊͒Ά;͙ͤ ͍͙ͦ͒ ͤ͊ 
͔͔͙͔ͤ͊ͫͤͭ͡ ͔ͣͫͭ͊ 

UW_2_2 ˮͨ͘Ά͔͙͔ͤͤ͡ ͤ͊ ͔͙ͨͪͦͭ͟ ͊͘ ͙͎͔ͪ͊͗͒͊ͤ͘Σ 
͙͎͔͒ͦͪ͊͗͒͊ͤ͘Σ ͔ͪͦͤͫͭͪͯ͟͟ͼ͙Ύ ͙͙͡ 
͔͙ͣͦ͒ͪͤ͊͘ͼ͙Ύ ͤ͊ ͙͊ͤ͊͊͘͟͡ͼ͙ͦͤͤ͊ ͙͔ͫͫͭͣ͊ 
͊͘ ͎͔͊ͦͣͪ͊͡ͼ͙͙ ͫ ͨͦ͒ нллл ͔Φ͗Σ ͍͟͡Φ 
͙͎͔͒ͦͪ͊͗͒͊ͤ͘ ͤ͊ ͙͊ͤ͊͊͘͟͡ͼ͙Ύ ͎ͦ͊ͭͦ͟ ͙ͣ͊ 
͙͎͔ͪ͊͒ͤ͊͘ ˽˿˻ˤ ͙͙͡ ͙͎ͦͫͯͪΎ͍͔͊ͤ ͤ͊ 
ͨͦ͒ͻͦ͒Ύ΅ͦ ͔ͨͪ;͙͍͔ͫͭ͊ͤ ό;͔ͪ͘ ͙͎͔ͪ͊͗͒͊ͤ͘ 
ͤ͊ ˽˿˻ˤ ͙͙͡ ͍͔͔ͦͭ͗͒͊ͤ ͟Άͣ ͎͒ͪͯ͊ ˽˿˻ˤύΣ 
͎ͦ͊ͭͦ͟ ͙ͣ͊ ͙͎͔ͪ͊͒ͤ͊͘ ͙͊ͤ͊͊͘͟͡ͼ͙Ύ 

UW_2 ˻͙͎ͫͯͪΎ͍͔͊ͤ ͤ͊ 
ͫΆ͙͔͋ͪ͊ͤΣ ͍͔͔ͦͭ͗͒͊ͤ ͙ 
͔ͨͪ;͙͍͔ͫͭ͊ͤ  ͤ͊ 

UW_2_5 ˮͨ͘Ά͔͙͔ͤͤ͡ ͤ͊ ͔͙ͨͪͦͭ͟ ͊͘ ͙͎͔ͪ͊͗͒͊ͤ͘Σ 
͔ͪͦͤͫͭͪͯ͟͟ͼ͙Ύ ͙͙͡ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙Ύ ͤ͊ 
͙͊ͤ͊͊͘͟͡ͼ͙ͦͤͤ͊ ͙͔ͫͫͭͣ͊ ͍͟͡Φ ˥˽˿˻ˤΣ 
͔͔͔͙ͦͨͪ͒ͤ͡ ͊͘ ͔͙͔ͦͤͪͭͤͭ͟͟ ͎͔͊ͦͣͪ͊͡ͼ͙͙ ͫ 
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˴ͦ͒ ͤ͊ 
ͣΎͪ͊͟ 

ˮ͔ͣ ͤ͊ ͣΎͪ͊ͭ͊͟ ˴ͦ͒ ͤ͊ 
͔͚͍͙͔͒ͫͭ 

˨͔͚͍͙͔ͫͭ ͊͘ ͙ͨ͘Ά͔͙͔ͤͤ͡ ͤ͊ ͣΎͪ͊ͭ͊͟ 

ͦͭͨ͊͒Ά;͙ͤ ͍͙ͦ͒ ͤ͊ 
͔͔͙͔ͤ͊ͫͤͭ͡ ͔ͣͫͭ͊ 

ͤ͊͒ нллл ͔.͗ΦΣ ͫΆ͎͊ͫͤͦ͡ ͙͔͙͔ͨͪͦ͗ͤ͡ Ѕ н 
͟Άͣ ˹͊ͼ͙͙ͦͤ͊ͤ͡Ύ ͎͊ͭ͊ͦ͟͡ ͦͭ ͔͙ͣͪ͟ 

UW_2 ˻͙͎ͫͯͪΎ͍͔͊ͤ ͤ͊ 
ͫΆ͙͔͋ͪ͊ͤΣ ͍͔͔ͦͭ͗͒͊ͤ ͙ 
͔ͨͪ;͙͍͔ͫͭ͊ͤ  ͤ͊ 
ͦͭͨ͊͒Ά;͙ͤ ͍͙ͦ͒ ͤ͊ 
͔͔͙͔ͤ͊ͫͤͭ͡ ͔ͣͫͭ͊ 

UW_2_5 ˮͨ͘Ά͔͙͔ͤͤ͡ ͤ͊ ͙͔͙ͫͭͪͦͭͤ͡ ͔͙ͨͪͦͭ͟Σ 
͍͊͘Άͪ΄͍͔͊ͤ ͔ͪͦͤͫͭͪͯ͟͟ͼ͙Ύ ͙͙͡ 
͔͙ͣͦ͒ͪͤ͊͘ͼ͙Ύ ͤ͊ ͙͊ͤ͊͊͘͟͡ͼ͙ͦͤͤ͊ ͔ͣͪ͗͊ 
͙κ͙͙͡ ˽˿˻ˤκ˴˽˿ ͊͘ ͔͔͙ͤ͊ͫͤ͡ ͔ͣͫͭ͊ ͤ͊͒ 
2000 ͔ Φ͗Φ,4 ͍͟͡Ό;͙͔ͭͤͦ͡ ͍͒ͦͫͭ͊͊͟ ͒ͦ ͎͒ͪͯ͊ 
˽˿˻ˤ ͊͘ ͔͙ͦͤͪͭͤ͟͟ ͎͔͊ͦͣͪ͊͡ͼ͙͙ ͫ ͤ͊͒ нллл 
͒ͯ΄͙ ͔͔͙͔ͤ͊ͫͤ͡Σ ͫΆ͎͊ͫͤͦ͡ ˽͙͔͙͔ͪͦ͗ͤ͡ bƻ н 
͟Άͣ ˹͊ͼ͙͙ͦͤ͊ͤ͡Ύ ͎͊ͭ͊ͦ͟͡ ͤ͊ ͔͙͔ͣͪͭ͟ 

UW_2 ˻͙͎ͫͯͪΎ͍͔͊ͤ ͤ͊ 
ͫΆ͙͔͋ͪ͊ͤΣ ͍͔͔ͦͭ͗͒͊ͤ ͙ 
͔ͨͪ;͙͍͔ͫͭ͊ͤ ͤ͊ 
ͦͭͨ͊͒Ά;͙ͤ ͍͙ͦ͒ ͤ͊ 
͔͔͙͔ͤ͊ͫͤͭ͡ ͔ͣͫͭ͊ 

UW_2_6 ˻͙͎ͫͯͪΎ͍͔͊ͤ ͤ͊ ͍͔͔ͦͭ͗͒͊ͤ ͙  ͨͦ͒ͻͦ͒Ύ΅ͦ 
͔ͨͪ;͙͍͔ͫͭ͊ͤ ͤ͊ ͦͭͨ͊͒Ά;͙ͤ ͍͙ͦ͒ ͦͭ ͔͔͙ͤ͊ͫͤ͡ 
͔ͣͫͭ͊ ͫ ͨͦ͒ нллл ͔Φ͗ΦΣ ͍͟͡Φ ͙͎͔ͪ͊͗͒͊ͤ͘ ͤ͊ 
ͨͦ͒ͻͦ͒Ύ΅͊ ͙͊ͤ͊͊͘͟͡ͼ͙ͦͤͤ͊ ͙͔ͫͫͭͣ͊Τ ˽˿˻ˤΣ 
͍͟͡Ό;͍͔͊ͤ ͟Άͣ ͨͦ-͎ͦ͡Ύͣ͊ ˽˿˻ˤύΦ 
ˮ͎͔ͪ͊͗͒͊ͤ͘ ͤ͊ ͍͊͗ͤ͊͡ ͦͤ͊͘ ͊͘ ͔ͨͪ;͙͍͔ͫͭ͊ͤ 
ͤ͊ ͦͭͨ͊͒Ά;͙͔ͤͭ ͍͙ͦ͒ ͦͭ ͎͔͊ͦͣͪ͊͡ͼ͙͙ ͫ ͨͦ-
ͣ͊ͦ͟͡ ͦͭ н ллл ͔Φ͗Φ 

˭͔͔͊͋͗͊͟͡Υ ˤ ˽ͦ˸ ͊͘ ͤΎ͙ͦ͟ ͦͭ ͔͙͔ͣͪͭ͟ ͍ ͎ͪ͊ͺ͊ α˨͔͚͍͙ͫͭΎ ͊͘ ͙ͨ͘Ά͔͙͔ͤͤ͡ ͤ͊ ͣΎͪ͊ͭ͊͟ά ͫ͊ 
ͨͦͫͦ;͔͙ͤ ͙ ͔ͣͫͭ͊ͭ͊ ͊͘ ͙͎͔ͨͪ͊͊ͤ͡Φ ˿͙ ͔͙͙͙͔ͫͭͣ͊ͭͪ͊ͤͭ͘ ͭͯ͟ ͔͚͍͙͒ͫͭΎ ͫ͊ ͙͍͙ͭͨͦΦ 

3.2. ˩ ͔͔͙ͣͤͭ͡ ͦͭ ͒ͦͨΆ͙͔͙͔ͤͭͤͭ͡͡ ͔͙ͣͪ͟ 

˴ͦ͒ ͤ͊ 
ͣΎͪ͊͟ 

ˮ͔ͣ ͤ͊ ͣΎͪ͊ͭ͊͟ ˴ͦ͒ ͤ͊ 
͔͚͍͙͔͒ͫͭ 

˨͔͚͍͙͔ͫͭ ͊͘ ͙ͨ͘Ά͔͙͔ͤͤ͡ ͤ͊ ͣΎͪ͊ͭ͊͟ 

OS_2 
˽ͦ͒ͦ͋ͪΎ͍͔͊ͤ ͤ͊ 
͔͔͍͔ͫͭͫͭͤͦͭͦ 
͊͒͘Ά͔ͪ͗͊ͤ ͤ͊ ͍ͦ͒͊ͭ͊ 

OS_2_6 ˿Ά͍͔͒͊͊ͤ͘ ͙ ͍Ά͍ͫͭ͊ͤͦ͘Ύ͍͔͊ͤ ͤ͊ ͍͙͊͗ͤ͡ ͙ͦͤ͘ 

UW_1 

ˮ͍͔ͨͦ͊ͤ͘͘͡ ͤ͊ 
͔͔͍͔͙ͫͭͫͭͤ ͔͙ͣͭͦ͒ ͊͘  
͔ͨͪ;͙͍͔ͫͭ͊ͤ ͤ͊ 
ͦͭͨ͊͒Ά;͙ͤ ͍͙ͦ͒ 

UW_1_2 
˽͙͎͔ͪ͊͊ͤ͡ ͤ͊ ͔͔͍͔͙ͫͭͫͭͤ ͔ͭͻ͎͙͙ͤͦͦ͡ ͊͘ 
͔ͨͪ;͙͍͔ͫͭ͊ͤ ͤ͊ ͙͍͍͔͙ͨͪͦͦ͒ͫͭͤ͘ ͦͭͨ͊͒Ά;͙ͤ 
͍͙ͦ͒Φ 

UW_1 

ˮ͍͔ͨͦ͊ͤ͘͘͡ ͤ͊ 
͔͔͍͔͙ͫͭͫͭͤ ͔͙ͣͭͦ͒ ͊͘  
͔ͨͪ;͙͍͔ͫͭ͊ͤ ͤ͊ 
ͦͭͨ͊͒Ά;͙ͤ ͍͙ͦ͒ 

UW_1_3 

˻͙͎ͫͯͪΎ͍͔͊ͤ ͤ͊ ͍͔͔ͦͭ͗͒͊ͤ ͙  ͨͦ͒ͻͦ͒Ύ΅ͦ 
͔ͨͪ;͙͍͔ͫͭ͊ͤ ͤ͊ ͦͭͨ͊͒Ά;͙ͤ ͍͙ͦ͒ ͦͭ ͔͔͙ͤ͊ͫͤ͡ 
͔ͣͫͭ͊ ͫ ͨͦ͒ нллл ͔Φ͗ΦΣ ͍͟͡Φ ͙͎͔ͪ͊͗͒͊ͤ͘ ͤ͊ 
͍͊͗ͤ͊͡ ͦͤ͊͘ ͊͘ ͔ͨͪ;͙͍͔ͫͭ͊ͤ ͤ͊ ͦͭͨ͊͒Ά;͙͔ͤͭ 
͍͙ͦ͒  

 

  

 

4 ʕ  ͙͎͙͙ͦͪͤ͊ͤ͡Ύ ͔ͭͫͭ͟ ͔ α͎ͪΦάΣ ͭͯ͟ ͔ ͍͔ͤ͊ͨͪ͊ͤ͊ ͔ͭͻ͙ͤ;͔ͫ͊͟ ͔ͦͪ͟͟ͼ͙ΎΦ 
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4. ˭͊΅͙͔͙ͭͤ ͘ ͙ͦͤ ͍  ͦ ͋ͻ͍͊ͭ͊ ͤ  ͊˽ ̂˾ˣ 

˿Ά͎͊ͫͤͦ͡ ͙ͨͯ͋͡;ͤͦ ͒ͦͫͭΆ͙ͨͤ ͙͒͊ͤͤ ͊͘ ͎͙ͪ͊ͤͼ͙͔ͭ ͤ͊ ͊͘΅͙͔͙͔ͭͤͭ ͙ͦͤ͘5  ͍͔͙͙͙ͭͪͭͦͪ͊ͤ͡Ύ 
ͦ͋ͻ͍͊ͭ ͤ ͊˭͔͙͊ͨ͊͒ͤͦ͋ͦͣͦͪͫ͟͡ ˾ˣ̂ ͨͦͨ͊͒͊ͭ ͙͘ͼΎͦ͡ ͙͙͡ ;͙͊ͫͭ;ͤͦ ͔͙͔ͫ͒ͤͭ͡ ͊͘΅͙͔͙ͭͤ 
͙ͦͤ͘ ͦ  ͔ͭ ͎͙ͦͦ͟͡;ͤ͊ͭ͊ ͣ ͔ͪ͗͊ ˹ ͊ͭͯͪ͊ 2000: 

ʊʘʙʣʠʮʘ 1. ˭ ͊΅͙͔͙ͭͤ ͘ ͙ͦͤΣ ͨͦͨ͊͒͊΅͙ ͙ ͘ͼΎͦ͡ ͙ ͙͡ ;͙͊ͫͭ;ͤͦ ͍  ˭ ͔͙͊ͨ͊͒ͤͦ͋ͦͣͦͪͫ͟͡ ˾ ˣ̂ 

˴ͦ͒ ͤ͊ ˭˭ ˹͙͔͍͙͔͊ͣͤͦ͊ͤ ͤ͊ ˭˭ ˨͙ͪΦϝ ˴ͦ͒ ͤ͊ ˭˭ ˹͙͔͍͙͔͊ͣͤͦ͊ͤ ͤ͊ ˭˭ ˨͙ͪΦ*  

BG0000113 ˤ͙ͭͦ΄͊ ˨̆Ҍ˨˽ BG0001022 ˻͍͙ͪ͊ͤͦͫ͟ ͨͪͦͦͣ͡ - ˶ ͔΄ͦ͟ ˨  ̆

BG0000134 ̉ͦ͟͡Έ͍ͦͦ ͋͊ͭͦ͡ ˨  ̆ BG0001023 ˾͙͔ͯͨͭ - ˿͔ͭͪͯͣ΄͙ͤͼ͊ ˨  ̆

BG0000167 ˣ͔͙͊ͫ͡ͼ͊ ˨  ̆ BG0001028 ˿͔͔ͪ͒ͤ ˽͙͙ͪͤ - s ͙͋ͦͭͯ͡΄ ˨  ̆

BG0000209 ˽͙͙ͪͤ ˨̆Ҍ˨˽ BG0001030 ˾͙ͦ͒ͦͨ - ˭͙͊ͨ͊͒ͤ ˨  ̆

BG0000220 ˨ͦͤ͊͡ ˸͔ͫͭ͊ ˨  ̆ BG0001375 ˻͙ͫͭͪͼ͊ ˨  ̆

BG0000224 ˻͎͔ͪ͊͗͒ͤ - ˸ ͔͊͡΄͔͍ͦ ˨  ̆ BG0002003 ˴͔ͪͫͤ͊ ˨  ˽

BG0000294 ˴Άͪ΄͔͍͊ͦ͡ ˨  ̆ BG0002063 ˭͙͊ͨ͊͒ͤ ˾͙ͦ͒ͦͨ ˨  ˽

BG0000295 ˨͙ͦͤ͡ ˴͙͔ͦͪͭͤ ˨  ̆ BG0002072 ˸͔͙ͤ͡΄͙͟ ͙͙͙ͨͪ͊ͣ͒ ˨  ˽

BG0000298 ˴ͦͤΎ͍ͫ͊͟ ͙ͨ͊ͤͤ͊͡ ˨  ̆ BG0002076 ˸͔ͫͭ͊ ˨  ˽

BG0000308 ˤ͔͙ͪ͊͡ ˨  ̆ BG0002078 ˿͍͊͡Ύͤ͊͟ ˨  ˽

BG0000366 ˴͔ͪͫͤ͊ - ˮ ͙͔ͤ͒ͤ͡ͼ͙ ˨  ̆ BG0002079 ˻͎͍ͫͦͦͦ ˨  ˽

BG0000495 ˾͙͊͡ ˨̆Ҍ˨˽ BG0002089 ˹͔͍ͦͼ͙ ˨  ˽

BG0000496 ˾͙͙ͫ͟͡ ͙ͣ͊ͤ͊ͫͭͪ ˨̆Ҍ˨˽ BG0002098 ˾͙͔ͯͨͭ ˨  ˽

BG0000625 ˮ͍ͦͪͦ͘ ˨  ̆ BG0002099 ˴ͦ;͔͙͍ͪͤͦͦ ˨  ˽

BG0000626 ˴ͪͯ΄͔ ˨  ̆ BG0002100 ˨ͦͤ͊͡ ˴͙ͦͤ͘ͼ͊ ˨  ˽

BG0000636 ˹͙ͫ͊͟ ˾͙͊͡ ˨  ̆ BG0002101 ˸͔΅͙ͼ͊ ˨  ˽

BG0001011 ˻͎͍ͫͦͦͫ͊͟ ͙ͨ͊ͤͤ͊͡ ˨  ̆ BG0002107 ˣͦ͋ͦ΄͔͍ͦ ˨  ˽

BG0001012 ˭͔͔ͣͤ ˨  ̆ BG0002108 ˿͙ͪͤͦ͟ ˨  ˽

BG0001013 ˿͙ͪͤͦ͟ ˨  ̆ BG0002113 ͙͎́ͪͪ͊͒ - ˸ ͙ͯͪͫ͊͡ͼ͊ ˨  ˽

BG0001017 ˴Ά͍͍ͪ͊ ͊ͣ͟Ά͟ ˨  ̆ BG0002126 ˽͙͙ͪͤ ͋ͯͺ͔ͪ ˨  ˽

BG0001021 ˾͔͊͟ ˸͔ͫͭ͊ ˨  ̆ BG0002129 ˾͙͊͡ ͋ͯͺ͔ͪ ˨  ˽

* ˨͙͔͙͍ͪͭ͊͟Σ ͨͦ ͦ͟Ύͭͦ ͔ ͦ͋Ύ͍͔ͤ͊ ͦͤ͊ͭ͊͘6 

˹͔ ͍͙ͫ;͙͟ ͊͘΅͙͔͙ͭͤ ͙ͦͤ͘ ͔ͫ ͊ͫ͘Ύ͎͊ͭ ͦͭ ͔͍͙͔͙͔ͨͪ͒͒ͤͭ ͍ ˽̂˾ˣ ͙ͫͭͪͯͭͯͪͤ͟ ͔͙ͣͪ͟Φ 
˥͔͍͔͙ͦͨͪͦͫͭͪ͊ͤͫͭͤΎͭ ͙͊ͤ͊͘͡ ͫͦ;͙Σ ;͔ ͍͔ͨͦ;͔ͭͦ ͔͙ͣͪ͟ ͫ ͔͙͙ͦͤͪͭͪ͊ͤͦ͘͟͟ ͣΎͫͭͦ ͤ͊ 
͙͎͔ͨͪ͊͊ͤ͡ ͫ͊ ͙͍͘Άͤ ͎͙ͪ͊ͤͼ͙͔ͭ ͤ͊ ͊͘΅͙͔͙͔ͭͤͭ ͙ͦͤ͘Φ   

̉͊ͫͭ ͦͭ ͔͙͔ͣͪͭ͟ ͔ͤ ͔͍ͨͪ͒ͫͭ͊͡Ύ͍͊ͭ ͔͔͔͙ͣͤͭ͡ ͤ͊ ˽̂˾ˣΣ ͙ͦͭͦ͟ ͫ͊ͣͦͫͭͦΎ͔ͭͤͦ͡ ͙͙͡ ͍ 
͙ͦͣ͋ͤ͊͟ͼ͙Ύ ͫ ͎͙͒ͪͯ ˽˽˽ ͙͋ͻ͊ ͎͙ͣͦ͡ ͒͊ ͦ͊͗͊ͭ͟ ͤ͊͘;͙͔ͭͤͦ͡ ͍Ά͔͚͍͙͔͒ͫͭ͘ ͍Άͪͻͯ ˭˭ ͙͙͡ 
͔ͭͻ͙͔ͤͭ ͔͔͔͙ͣͤͭ͡. 

 

5 https://natura2000.egov.bg/EsriBg.Natura.Public.Web.App/Home/DocumentsΣ ͙͒͊ͤͤ ͟Άͣ луΦлпΦнлнп ͎Φ 

6 ˨ ͙͔͙͍ͪͭ͊͟ фнκпоκ˩ˮ˻ ͤ͊ ˿Ά͍͔ͭ͊ ͦͭ нм ͚ͣ͊ мффн ͎͙ͦ͒ͤ͊ ͊͘ ͍͔ͦͨ͊͊ͤ͘ ͤ͊ ͔͔͍͔͙͔ͫͭͫͭͤͭ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͙ ͤ͊ 
͙͍͒͊ͭ͊ ͺͦͪ͊͡ ͙ ͺ͊ͯͤ͊ ό˨̆ύ ͙ ˨͙͔͙͍ͪͭ͊͟ нллфκмптκ˩˻ ͤ͊ ˩͍͔͚͙ͪͦͨͫ͟Ύ ͔ͨ͊ͪ͊ͣͤͭ͡ ͙ ͤ͊ ˿Ά͍͔ͭ͊ ͦͭ ол 
͔͍͙ͤͦͣͪ нллф ͎͙ͦ͒ͤ͊ ͦͭͤͦͫͤͦ ͍͔ͦͨ͊͊ͤͭͦ͘ ͤ͊ ͙͍͙͔͒ͭ ͙ͨͭͼ͙ ό˨˽ύΦ 

https://natura2000.egov.bg/EsriBg.Natura.Public.Web.App/Home/Documents


˨˻ ˿ˤ ͤ͊ ͔ͨͪͦͭ͟ ͤ͊ ˽̂˾x ͍  ˭͊ ͔͙ͨ͊͒ͤͦ͋ͦͣͦͪͫ͟͡ ͪ ͚͊ͦͤ 2022-2027 
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͙͎̅ͯͪ͊ 1Φ ˮ͙͙͍ͤ͒͊ͭͤͦ͟ ͔͙͔ͪ͊ͨͦͦ͗ͤ͘͡ ͤ͊ ͔͍͙͔͙͔ͨͪ͒͒ͤͭ ͍ ˽̂˾ˣ ͙ͫͭͪͯͭͯͪͤ͟ ͔͙ͣͪ͟ ͫ ͔͙͙ͦͤͪͭͪ͊ͤͦ͘͟͟ 
ͣΎͫͭͦ ͤ͊ ͙͎͔ͨͪ͊͊ͤ͡ 

 



˨˻ ˿ˤ ͤ͊ ͔ͨͪͦͭ͟ ͤ͊ ˽̂˾x ͍  ˭͊ ͔͙ͨ͊͒ͤͦ͋ͦͣͦͪͫ͟͡ ͪ ͚͊ͦͤ 2022-2027 
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˭͊΅͙͔͙͔ͭͤͭ ͙ͦͤ͘Σ ͔ͨͦͭͤͼ͙͊ͤͦ͡ ͊ͫ͘Ύ͎͙͊ͤ ͦͭ ͔͍͙͔͙͔ͨͪ͒͒ͤͭ ͍ ˽̂˾ˣ ͔͙ͣͪ͟ κ ͔͚͍͙͒ͫͭΎ ͊͘ 
͔͙ͦͤͪͭͤ͟͟ ͔͙ͦ͋ͭ͟Σ ;͙Ύͭͦ ͔͙ͪ͊͊͘͡ͼ͙Ύ ͙͋ ͎ͣͦ͊͡ ͒͊ ͔ͦ͊͗͟ ͤ͊͘;͙͔ͭͤͦ͡ ͙ͦͭͪͼ͔͊ͭͤͦ͡ 
͍Ά͔͚͍͙͔͒ͫͭ͘Σ  ͫ͊ ͨͦ͒ͪͦ͋ͤͦ ͙͙ͦͨͫ͊ͤ ͨ -ͦ͒ͦͯ͡ ͍  ͤ͊ͫͭͦΎ΅͙Ύ ͔ͪ͊͒͘͡. 

˽͙ͪͪͦ͒ͦ͊͘΅͙ͭͤͦͭͦ ͫΆͫͭͦΎ͙͔ͤ ͤ͊ ͙͍͔͔ͭͨͦͭ ͙͙ͨͪͪͦ͒ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͙ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎͭ͊ 
ͤ͊ ͍͙ ͍͔͔͒ͦͭΣ ͔͔ͨͪ͒ͣͭ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ ͍ ͊͘΅͙͔͙͔ͭͤͭ ͙ͦͤ͘Σ ͍͒ͦ͊͒͊ͤͦ͟͡ ͨͦ ;͡Φ мт ͊͘ ͔͙ͨͪͦ͒͊ 
2013-нлму ͎Σ ͔ ͔͍͔ͨͪ͒ͫͭ͊ͤͦ ͍ ˽͙͔͙͔ͪͦ͗ͤ͡ р ͤ ͊ ͤ͊ͫͭͦΎ΅͙Ύ ͒ͦ͊͒͟͡Φ 

˭͊΅͙͔ͭͤ͊ ͦͤ͊͘ ά˴͔ͪͫͤ͊ - ˮ ͙͔ͤ͒ͤ͡ͼ͙έ όBG0000366) 

˭͊΅͙͔ͭͤ͊ͭ͊ ͦͤ͊͘ ͔ ͦ͋Ύ͍͔ͤ͊ ͫ ͼ͔͡Υ  

Á ͍͔ͦͨ͊͊ͤ͘ ͙ ͨͦ͒͒Ά͔ͪ͗͊ͤ ͤ͊ ͙͍͔͔ͭͨͦͭ ͙͙ͨͪͪͦ͒ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͙ 
͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎͭ͊ ͤ͊ ͍͙͍͔͒ͦΣ ͔͔ͨͪ͒ͣͭ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ ͍ ͦͤ͊ͭ͊͘Σ ͔ͭͻ͙͔ͤͭ 
ͨͦͨͯ͊͡ͼ͙͙ ͙ ͔͙͔ͪ͊ͨͪͦͫͭͪ͊ͤͤ͘ ͍ ͎͙ͪ͊ͤͼ͙͔ͭ ͤ͊ ͦͤ͊ͭ͊͘Σ ͊͘ ͙͎͔ͨͦͫͭ͊ͤ ͙ 
ͨͦ͒͒Ά͔ͪ͗͊ͤ ͤ͊ ͎͙͋͊ͦͨͪ͡Ύͭͤͦͭͦ ͙ͣ ͙ͨͪͪͦ͒ͦ͊͘΅͙ͭͤͦ ͫΆͫͭͦΎ͙͔ͤ ͍ 
ͫΆ͍͔͙͔ͦͭͭͤͭ ͙͎͔͎͋ͦͦͪ͊ͺ͙ͫ͟ ͔͎͙͙ͪͦͤ;  

Á ͍͔͙ͯ͡;͍͔͊͊ͤ ͤ͊ ͙ͨͪͤͦͫ͊ ͤ͊ ͊͘΅͙͔ͭͤ͊ͭ͊ ͦͤ͊͘ ͨͦ ͦͭͤͦ΄͔͙͔ͤ ͤ͊ ͨͦ͡΅ͭ͊ ͤ͊ 
͙͙ͨͪͪͦ͒ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͫ ͍͔ͦ͒ͦ͟ сннлϝ ͙ унол ͍ ˢ͙͚͙ͨͫ͟͡Ύ ͙ ˴͙͔͙ͦͤͭͤͤͭ͊ͤ͡Ύ 
͙͎͔͎͋ͦͦͪ͊ͺ͙ͫ͟ ͔͎͙͙ͪͦͤΤ  

Á ͨͦ͒ͦ͋ͪΎ͍͔͊ͤ ͤ͊ ͫͭͪͯͭͯͪ͊ͭ͊͟ ͙ ͺͯͤ͟ͼ͙͙͔ͭ ͤ͊ ͙͙ͨͪͪͦ͒ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͫ 
͍͔ͦ͒ͦ͟ снмл όϝ ͍͙͊͗ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͤ͊ ͦͪͻ͙͔͙͒ύΣ сннлϝΣ срнлΣ фролϝΣ фм9лϝ ͙ 
фмaл ͍ ͍͒͊ͭ͊ ͙͎͔͎͋ͦͦͪ͊ͺ͙ͫ͟ ͔͎͙ͪͦͤ͊Τ  

Á ͨͦ͒ͦ͋ͪΎ͍͔͊ͤ ͤ͊ ͫͭͪͯͭͯͪ͊ͭ͊͟ ͙ ͺͯͤ͟ͼ͙͙͔ͭ ͤ͊ ͙͙ͨͪͪͦ͒ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͫ 
͍͔ͦ͒ͦ͟ рнмлΣ фмулϝΣ фнслΣ фрслϝΣ фм!!ϝΣ фм/!Σ фм½лΣ фн!лΣ фн/лΣ фн5л ͍ ;͊ͫͭͭ͊ 
ͦͭ ͊͘΅͙͔ͭͤ͊ͭ͊ ͦͤ͊͘Σ ͨͦͨ͊͒͊΅͊ ͍ ˴͙͔͙ͦͤͭͤͤͭ͊ͤ͡Ύ ͙͎͔͎͋ͦͦͪ͊ͺ͙ͫ͟ ͔͎͙ͪͦͤ ͙ ͤ͊ 
͙ͨͪͪͦ͒ͤͦ ͔͙͙͔ͣͫͭͦͦ͋ͭ͊ͤ ͫ ͦ͒͟ фммл ͍  ;͊ͫͭͭ͊ ͦͭ ͊͘΅͙͔ͭͤ͊ͭ͊ ͦͤ͊͘Σ ͨͦͨ͊͒͊΅͊ 
͍ ˢ͙͚͙ͨͫ͟͡Ύ ͙͎͔͎͋ͦͦͪ͊ͺ͙ͫ͟ ͔͎͙ͪͦͤΤ  

Á ͨͦ͒ͦ͋ͪΎ͍͔͊ͤ ͤ͊ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎͭ͊ ͤ͊ ͍͙͍͔͔͒ͦͭ ˨Ά͎ͦͯ͡ͻ ͤͦ΅͙ͤ͟ όMyotis 
bechsteiniiύΣ ˥ͦ͡Ύͣ ͎͔͔͔ͪ͋ͤͫͭ ͙ͭͪͭͦͤ ό¢ǊƛǘǳǊǳǎ ƪŀǊŜƭƛƴƛƛύΣ ˮ͍͙;͔ͫͭ ͫͣͦ͟ όElaphe 
quatuorlineataύΣ ˶͔͍ͦͨ͊ͪ͒ͦ ͫͣͦ͟ ό9ƭŀǇƘŜ ǎƛǘǳƭŀύΣ ˻͙͍͔͋ͤͦͤ͊͟ ͋͊ͭͤ͊͡ ͔ͦͫͭͤͯͪ͊͟͟ 
ό9Ƴȅǎ ƻǊōƛŎǳƭŀǊƛǎύ ͙ ͙͔͔̊ͨͦ͋͒ͪͤ͊ ͔ͦͫͭͤͯͪ͊͟͟ ό¢ŜǎǘǳŘƻ ƎǊŀŜŎŀύ ͍ ;͊ͫͭͭ͊ ͦͭ 
͊͘΅͙͔ͭͤ͊ͭ͊ ͦͤ͊͘Σ ͨͦͨ͊͒͊΅͊ ͍ ˴͙͔͙ͦͤͭͤͤͭ͊ͤ͡Ύ ͙͎͔͎͋ͦͦͪ͊ͺ͙ͫ͟ ͔͎͙ͪͦͤΤ  

Á ͨͦ͒͒Ά͔ͪ͗͊ͤ ͤ͊ ͍ͫΆͪ͊ͤͦͫͭͭ͊͘ ͤ͊ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎͭ͊ ͤ͊ ͙͙͔͙͔ͨͪͦͪͭͭͤͭ ͊͘ 
͍͔ͦͨ͊͊ͤ͘ ͍͙͍͔͒ͦ ϝ˴͊ͺΎ͍͊ ͔ͣ;͊͟ ό¦Ǌǎǳǎ ŀǊŎǘƻǎύ ͙ ϝ˩͍͔͚͙ͪͦͨͫ͟ ͍Ά͟͡ ό/ŀƴƛǎ ƭǳǇǳǎύ; 

Á ͙ͨͪ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭ ͨͦ͒ͦ͋ͪΎ͍͔͊ͤ ͤ͊ ͫΆͫͭͦΎ͙͔ͤͭͦ ͙͙͡ ͍Ά͍ͫͭ͊ͤͦ͘Ύ͍͔͊ͤ ͤ͊ 
͙͍͔ͭͨͦ ͙͙ͨͪͪͦ͒ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͙ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͙ ͨͦͨͯ͊͡ͼ͙͙ ͤ͊ ͍͙͍͔͒ͦΣ 
͔͔ͨͪ͒ͣͭ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ ͍ ͦͤ͊ͭ͊͘Φ 

˽͙͙͔͙ͪͦͪͭͭͤ ͊͘ ͍͔ͦͨ͊͊ͤ͘ ͍ ͊͘΅͙͔ͭͤ͊ͭ͊ ͦͤ͊͘ ͫ͊ ͙͍͔͔ͭͨͦͭ ͙͙ͨͪͪͦ͒ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͙ 
͍͙͍͔͒ͦΣ ͔͔ͨͪ͒ͣͭ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ ͍ ͦͤ͊ͭ͊͘Σ ͦͤ͊͘;͔͙ͤ ͫΆͫ ͤ͊͘͟ όϝύ ͍ ͙͔͙ͨͪͦ͗ͤ͡Ύ Ѕ м ͙ Ѕ н ͦͭ 
˭ˣ˾Σ ͍͙͒Άͭ Erannis ankeraria, ͊ͭͦ͟͟ ͙ ͙͍͔͔ͭͨͦͭ ͙͙ͨͪͪͦ͒ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͙ ͍͙͍͔͔͒ͦͭΣ ͊͘ 
͙ͦͭͦ͟ ͫ͊ ͔͔͔͙ͦͨͪ͒ͤ͡ ͼ͔͙͡ ͊͘ ͨͦ͒ͦ͋ͪΎ͍͔͊ͤΦ 

ʊʠʧʦʚʝ ʧʨʠʨʦʜʥʠ ʤʝʩʪʦʦʙʠʪʘʥʠʷ, ʧʨʝʜʤʝʪ ʥʘ ʦʧʘʟʚʘʥʝ ʚ ʟʦʥʘʪʘ 

˴ͦ͒ ˹͙͔͍͙͔͊ͣͤͦ͊ͤ 

4060 ˢ͙͚͙ͨͫ͟͡ ͙ ͔͙͋ͦͪ͊ͤ͡ ͔͙͙͙ͪͦ͒ͤ͟ ͫΆͦ͋΅͔͍ͫͭ͊ 

4070* ͍͙̆ͪ͊ͫͭͦ ͫΆͦ͋΅͔͍ͫͭ͊ ͫ tƛƴǳǎ ƳǳƎƻ 

5210 ̆ͪ͊ͫͭ͊͊͡ͼ͙ ͫ WǳƴƛǇŜǊǳǎ ǎǇǇΦ 
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˴ͦ͒ ˹͙͔͍͙͔͊ͣͤͦ͊ͤ 

6210 
˽͔͔͍͔͙ͦͯͫͭͫͭͤ͡ ͫͯͻ͙ ͔͍͙ͭͪͤ ͙ ͻ͍͙ͪ͊ͫͭͦ ͫΆͦ͋΅͔͍ͫͭ͊ ͍Άͪͻͯ ͍͍͙͊ͪͦ͟ όCŜǎǘǳŎƻ .ǊƻƳŜǘŀƭƛŀύ 
όϝ͍͙͊͗ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͤ͊ ͦͪͻ͙͔͙͒ύ 

6220* ˽͔͍͔͙ͫ͒ͦͫͭͨ ͫ ͙͙͗ͭͤ ͙ ͔͎͙͒ͤͦͦ͒΄͙ͤ ͔͙ͪ͊ͫͭͤΎ ͦͭ ͊ͫ͟͡ ¢ƘŜǊƻ .ǊŀŎƘȅǇƻŘƛŜǘŜŀ 

6230* ˣ͎͙ͦ͊ͭ ͤ͊ ͍͙͍͔͒ͦ ͊ͪͭ͟Ά͍͙ͦ͡ ͫΆͦ͋΅͔͍ͫͭ͊ ͍Άͪͻͯ ͙͙͔ͫ͊ͭͤ͟͡ ͔͔ͭͪͤ ͍ ͙͙͔ͨ͊ͤͤͭ͡ 

62A0 ˮͭͦ͘;ͤͦ ͔͙͔͙ͫͯ͋ͫͪ͒ͣͤͦͣͦͪͫ͘͟ ͫͯͻ͙ ͔͍͙ͭͪͤ ͫΆͦ͋΅͔͍ͫͭ͊ 

62D0 ˻ͪͦ-͙͙͚͙ͣͫ͘͟ ͊ͼ͙͒ͦͺ͙͙ͤ͡ ͭ ͔͍͙ͪͤ ͫΆͦ͋΅͔͍ͫͭ͊ 

6430 ͙̆͒ͪͦͺ͙͙ͤ͡ ͫΆͦ͋΅͔͍ͫͭ͊ ͦͭ ͍͙͙ͫͦ͟ ͔͍͙ͭͪ ͍ ͍͙͙͔ͪ͊ͤͤͭ ͙ ͍ ͙͙ͨ͊ͤͤͫ͟͡Ύ ͒ͦ ͙͚͙͊ͨͫ͟͡Ύ ͨͦΎͫ 

6510 ˹͙͙͙ͤͤ͘ ͔͙ͫͤͦͦͫͤ͟ ͙͍͙͊͒͡ 

6520 ˽͙͙͊ͤͤͫ͟͡ ͔͙ͫͤͦͦͫͤ͟ ͙͍͙͊͒͡ 

8110 ˿͙͙͙͊ͭͤ͟͡ ͙͔͙ͫͨ ͦͭ ͙͙ͨ͊ͤͤͫ͟͡Ύ ͒ͦ ͔͙ͫͤ͗ͤΎ ͨͦΎͫ 

8210 ̆͊ͣͦ͘ͺ͙ͭͤ͊ ͪ ͙͔͊ͫͭͭͤͦͫͭ͡ ͨͦ ͍͍͙͍͙͊ͪͦͦ͟ ͙ͫ͊ͤ͟͡ ͍͔ͫͦͤͦ͟͡ 

8220 ̆͊ͣͦ͘ͺ͙ͭͤ͊ ͙͔ͪ͊ͫͭͭͤͦͫͭ͡ ͨͦ ͙͙͙ͫ͊ͭͤ͟͡ ͙ͫ͊ͤ͟͡ ͍͔ͫͦͤͦ͟͡ 

8230 
˿͙͙͙͊ͭͤ͟͡ ͙ͫ͊͟͡ ͫ ͙͔ͨͦͤͪͤ͊ ͙͔ͪ͊ͫͭͭͤͦͫͭ͡ ͦͭ ͫΆΌ͙͔ͭ͘ {ŜŘƻ-{ŎƭŜǊŀƴǘƘƛƻƴ ͙͙͡ {ŜŘƻ ŀƭōƛ-
Veronicion dillenii 

8310 ˹͔͎͔͙͋͊ͦͯͫͭͪͦͤ͡ ͔ͨ΅͔͙ͪ 

9110 ˣ͍͙ͯͦ͟ ͎͙ͦͪ ͦͭ ͙ͭͨ͊ [ǳȊǳƭƻ-Fagetum 

9130 ˣ͍͙ͯͦ͟ ͎͙ͦͪ ͦͭ ͙ͭͨ͊ !ǎǇŜǊǳƭƻ-Fagetum 

9150 ͔́ͪͣͦͺ͙͙ͤ͡ ͍͙͋ͯͦ͟ ͎͙ͦͪ ό/ŜǇƘŀƭŀƴǘƘŜǊƻ-Fagion) 

9170 ˨Ά͍͋ͦͦ-͎͊͋Ά͍͙ͪͦ ͎͙ͦͪ ͦͭ ͙ͭͨ͊ Dŀƭƛƻ-Carpinetum 

9180* ˿͔͔͙ͣͫͤ ͎͙ͦͪ ͦͭ ͫΆΌ͊͘ ¢ƛƭƛƻ-Acerion ͍ Άͪͻͯ ͙͔͙ͫͨ ͙ ͫͭͪΆ͙ͣͤ ͍͔ͫͦͤͦ͟͡ 

91AA* ˮͭͦ͘;͙ͤ ͎͙ͦͪ ͦͭ ͦͫͣ͊ͭ͟ ͒Ά͋ 

91BA ˸͙͙͚͙ͫ͘͟ ͎͙ͦͪ ͦͭ ͙͍͔ͦ͋ͤͦͤ͊͟ ͔͊͡ 

91CA ˾͙ͦ͡-˾͙ͦ͒ͦͨͫ͟ ͙ ˿͙͙ͭ͊ͪͦͨ͊ͤͤͫ͟͡ ͋Ύ͍͙͋ͦͪͦ͡ ͎͙ͦͪ 

91E0* 
ˢ͍͙͙ͯ͊ͤ͡͡ ͎͙ͦͪ ͫ !ƭƴǳǎ Ǝƭǳǘƛƴƻǎŀ ͙ CǊŀȄƛƴǳǎ ŜȄŎŜƭǎƛƻǊ ό!ƭƴƻ-Pandion, Alnion incanae, Salicion 
albae) 

91M0 ˣ͊͊ͤͦ͟͡-˽͙͊ͤͦͤͫ͟ ͼ͔͍ͪͦͦ-͎͍͙ͦͪͯͤͦ ͎͙ͦͪ 

91Z0 ˸͙͙͚͙ͫ͘͟ ͎͙ͦͪ ͦͭ ͔͙ͫͪ͋ͪͦͫͭͤ͊͡ ͙ͨ͊͡Φ 

9260 ˥͙ͦͪ ͦͭ /ŀǎǘŀƴŜŀ ǎŀǘƛǾŀ 

92A0 ˴͚͔ͪ͊ͪ;͙ͤ ͎͔͙͙͊ͪ͡ ͦͭ {ŀƭƛȄ ŀƭōŀ ͙ tƻǇǳƭǳǎ ŀƭōŀ 

92C0 ˥͙ͦͪ ͦͭ tƭŀǘŀƴǳǎ ƻǊƛŜƴǘŀƭƛǎ 

92D0 ͙̑͗ͤ ͚͔ͪ͊ͪ͟;͙ͤ ͎͔͙͙͊ͪ͡ ͙ ͻͪ͊ͫͭ͊͊͡ͼ͙ όbŜǊƛƻ-¢ŀƳŀǊƛŎŜǘŜŀ ͙ {ŜŎǳǊƛƴŜƎƛƻƴ ǘƛƴŎǘƻǊƛŀŜύ 

9410 ˢͼ͙͒ͦͺ͙͙ͤ͡ ͎͙ͦͪ ͦͭ tƛŎŜŀ ͍ ͙͙ͨ͊ͤͤͫ͟͡Ύ ͒ͦ ͙͚͙͊ͨͫ͟͡Ύ ͨͦΎͫ ό±ŀŎŎƛƴƛƻ-Piceetea) 

9530* ˿͔͙͔͙ͯ͋ͫͪ͒ͣͤͦͣͦͪͫ͘͟ ͍͙͋ͦͪͦ ͎͙ͦͪ ͫ ͔͔͙ͤ͒ͣ;͙ͤ ͍͙͍͔ͨͦ͒͒ͦ ;͔͔ͪͤ ͋ͦͪ 

9560* ˩͔͙ͤ͒ͣ;͙ͤ ͎͙ͦͪ ͦͭ WǳƴƛǇŜǊǳǎ ǎǇǇΦ 

95A0 ˥͙ͦͪ ͦͭ ͋Ύ͊͡ ͙ ;͔ͪͤ͊ ͣͯͪ͊ 

*  ͨ ͙͙͔͙ͪͦͪͭͭͤ ͘ ͊ ͍͔ͦͨ͊͊ͤ͘ ό˭ˣ˾ύ 

ɺʠʜʦʚʝ, ʧʨʝʜʤʝʪ ʥʘ ʦʧʘʟʚʘʥʝ ʚ ʟʦʥʘʪʘ 

˥ͪͯͨ͊ ˴ͦ͒ ˹͙͔͍͙͔͊ͣͤͦ͊ͤ ˥ͪͯͨ͊ ˴ͦ͒ ˹͙͔͍͙͔͊ͣͤͦ͊ͤ 

A 1193 Bombina variegata I 1032*  Unio crassus 

A 1171 Triturus karelinii M 1308 Barbastella barbastellus 

F 1130 Aspius aspius M 1352* Canis lupus 

F 5088 Barbus cyclolepis M 1355 Lutra lutra 

F 6963 Cobitis taenia Complex M 1310 Miniopterus schreibersii 

F 5339 Rhodeus amarus M 1323 Myotis bechsteinii 

I 1093* Austropotamobius torrentium M 1307 Myotis blythii 

I 1088 Cerambyx cerdo M 1321 Myotis emarginatus 

I 4046 Cordulegaster heros M 1324 Myotis myotis 

I 1086 Cucujus cinnaberinus M 1305 Rhinolophus euryale 

I 4033 Erannis ankeraria M 1304 Rhinolophus ferrumequinum 

I 1074 Eriogaster catax M 1303 Rhinolophus hipposideros 

I 6199* Euplagia  quadripunctaria M 1354* Ursus arctos 

I 1083 Lucanus cervus M 2635 Vormela peregusna 
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˥ͪͯͨ͊ ˴ͦ͒ ˹͙͔͍͙͔͊ͣͤͦ͊ͤ ˥ͪͯͨ͊ ˴ͦ͒ ˹͙͔͍͙͔͊ͣͤͦ͊ͤ 

I 1060 Lycaena dispar P 4080 Centaurea immanuelis- loewii 

I 6908 Morimus (asper) funereus R 1279 Elaphe quatuorlineata 

I 1037 Ophiogomphus cecilia R 1220 Emys orbicularis 

I 4053 Paracaloptenus caloptenoides R 1219 Testudo graeca 

I 4042 Polyommatus eroides R 1217 Testudo hermanni 

I 4022 Probaticus subrugosus R 6095 Zamenis (Elaphe) situla 

I 1087* Rosalia alpina    

ϝ ͙͙͔͙ͨͪͦͪͭͭͤ ͘ ͊ ͍͔ͦͨ͊͊ͤ͘ ό˭ˣ˾ύ 

˴͊ͭͦ ͊ͨ͊͘͡ͻ͙ ͫ ͍͙ͫͦ͊͟ ͙͙͡ ͔ͫͪ͒ͤ͊ ͔͔ͫͭͨͤ ͊͘ ͦͤ͊ͭ͊͘ ͫ͊ ͙͔͙͒ͤͭͺ͙ͼ͙͙ͪ͊ͤ ͙͍͒ͦ͋ ͤ͊ ͨΎͫΆ͟ ͙ 
;͊͟Ά͡Σ ͔͙͍͙͙ͨͪ͒͊ͤ͘͟ ͦͭ ;͍͔ͦ͊͟ ͔͙ͨͪͦͣͤ ͤ͊ ͻ͙͍͙͒ͪ͊͡;͙͔ͤͭ ͍͙ͯͫͦ͡ΎΣ ͙͍͔ͯͫͭͤͦ͘͟ 
͔͊ͫ͘͡Ύ͍͔͊ͤ ͍ ͙͙ͦͭͪͭ͟ ͔͙ͣ͘ ό͔͔͙ͤͣͫͭͤ ͒Ά͍͔͙ͪͫͤ ͍͙͍͔͒ͦύΣ ͊͘ ͍͙ͯͫͭ͊ͤΎ, ͔͡ ͔͍͙ͭͪͦͨͪͦͦ͒͟ ͙ 
͔͔ͭ͡ͺ͙ͦͤͤ ͙͙͙ͤ͡, ͔͒ ͙͔ͨͦͤͪ͊ͤ ͤ͊ ͙͍͙͋ͭͦ ͦͭͨ͊͒Άͼ͙ κ ͦͭͨ͊͒Άͼ͙ ͦͭ ͨͦ;͙͍͙ͤ ͍͔͒ͦͣͦΣ 
͔͒ ͙͔ͨͦͤͪ͊ͤ ͤ͊ ͙͔͙ͤͪͭͤ ͔͙͙ͣ͊ͭͪ͊͡Σ ͙ͪͯ͒ͤͼ͙Σ ͙ͦͭͪͭ͟ ͙͍͒ͦ͋Σ ͙͙͔͊ͤ͊ͪ͊ͤ͘͟͡ ͙ 
ͦͭͦͤ͟͡Ύ͍͔͊ͤ ͤ͊ ͍͙ͦ͒ ͙ ͒ͪΦ 

˭͊ ͦͤ͊ͭ͊͘ ͫ͊ ͔͔͔͙ͦͨͪ͒ͤ͡ ͙ ͙͔͙ͨͪͭ ͔ͫͨͼ͙ͺ͙;͙ͤ ͙ ͙ͨͦ͒ͪͦ͋ͤ ͼ͔͙͡ ͤ͊ ͍͔ͦͨ͊͊ͤ͘Σ ͎͔͙ͪ͊͒͊ͤ͘͡ 
ͨ -ͦ͒ͦͯ͡Φ 

 

˭͊΅͙͔ͭͤ͊ ͦͤ͊͘ ά˭͔͔ͣͤέ όBG0001012) 

˭͊΅͙͔ͭͤ͊ͭ͊ ͦͤ͊͘ ͔ ͦ͋Ύ͍͔ͤ͊ ͫ ͼ͔͡Υ  

Á ͍͔ͦͨ͊͊ͤ͘ ͙ ͨͦ͒͒Ά͔ͪ͗͊ͤ ͤ͊ ͙͍͔͔ͭͨͦͭ ͙͙ͨͪͪͦ͒ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͙ 
͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎͭ͊ ͤ͊ ͍͙͍͔͒ͦΣ ͔͔ͨͪ͒ͣͭ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ ͍ ͦͤ͊ͭ͊͘Σ ͔ͭͻ͙͔ͤͭ 
ͨͦͨͯ͊͡ͼ͙͙ ͙ ͔͙͔ͪ͊ͨͪͦͫͭͪ͊ͤͤ͘ ͍ ͎͙ͪ͊ͤͼ͙͔ͭ ͤ͊ ͦͤ͊ͭ͊͘Σ ͊͘ ͙͎͔ͨͦͫͭ͊ͤ ͙ 
ͨͦ͒͒Ά͔ͪ͗͊ͤ ͤ͊ ͎͙͋͊ͦͨͪ͡Ύͭͤͦͭͦ ͙ͣ ͙ͨͪͪͦ͒ͦ͊͘΅͙ͭͤͦ ͫΆͫͭͦΎ͙͔ͤ ͍ 
˴͙͔͙ͦͤͭͤͤͭ͊ͤ͡Ύ ͙͎͔͎͋ͦͦͪ͊ͺ͙ͫ͟ ͔͎͙ͪͦͤΤ  

Á ͍͔͙ͯ͡;͍͔͊͊ͤ ͤ͊ ͙ͨͪͤͦͫ͊ ͤ͊ ͊͘΅͙͔ͭͤ͊ͭ͊ ͦͤ͊͘ ͨͦ ͦͭͤͦ΄͔͙͔ͤ ͤ͊ ͨͦ͡΅ͭ͊ ͤ͊ 
͙͙ͨͪͪͦ͒ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͫ ͍͔ͦ͒ͦ͟ плфлΣ сммлϝΣ спол ͙ срмлΤ  

Á ͨͦ͒ͦ͋ͪΎ͍͔͊ͤ ͤ͊ ͫͭͪͯͭͯͪ͊ͭ͊͟ ͙ ͺͯͤ͟ͼ͙͙͔ͭ ͤ͊ ͙͙ͨͪͪͦ͒ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͫ 
͍͔ͦ͒ͦ͟ онслΣ плфлΣ сммлϝΣ сполΣ срмлΣ фмулϝΣ фм9лϝΣ фмaл ͙ фм²лΤ  

Á ͨͦ͒ͦ͋ͪΎ͍͔͊ͤ ͤ͊ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎͭ͊ ͤ͊ ͍͙͍͔͔͒ͦͭ ˥ͦ͡Ύͣ ͎͔͔͔ͪ͋ͤͫͭ ͙ͭͪͭͦͤ 
ό¢ǊƛǘǳǊǳǎ ƪŀǊŜƭƛƴƛƛύΣ ˻͙͍͔͋ͤͦͤ͊͟ ͋͊ͭͤ͊͡ ͔ͦͫͭͤͯͪ͊͟͟ ό9Ƴȅǎ ƻǊōƛŎǳƭŀǊƛǎύΣ 
͙̊ͨͦͦͨ͊΄͊ͭ͊ ͔ͦͫͭͤͯͪ͊͟͟ όTestudo hermanniύ ͙ ͙͔͔̊ͨͦ͋͒ͪͤ͊ ͔ͦͫͭͤͯͪ͊͟͟ 
(Testudo graeca);  

Á ͨͦ͒͒Ά͔ͪ͗͊ͤ ͤ͊ ͍ͫΆͪ͊ͤͦͫͭͭ͊͘ ͤ͊ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎͭ͊ ͤ͊ ͙͙͔͙͔ͨͪͦͪͭͭͤͭ ͊͘ 
͍͔ͦͨ͊͊ͤ͘ ͍͙͍͔͒ͦ ϝ˴͊ͺΎ͍͊ ͔ͣ;͊͟ ό¦Ǌǎǳǎ ŀǊŎǘƻǎύ ͙ ϝ˩͍͔͚͙ͪͦͨͫ͟ ͍Ά͟͡ ό/ŀƴƛǎ ƭǳǇǳǎύ; 

Á ͙ͨͪ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭ ͨͦ͒ͦ͋ͪΎ͍͔͊ͤ ͤ͊ ͫΆͫͭͦΎ͙͔ͤͭͦ ͙͙͡ ͍Ά͍ͫͭ͊ͤͦ͘Ύ͍͔͊ͤ ͤ͊ 
͙͍͔ͭͨͦ ͙͙ͨͪͪͦ͒ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͙ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͙ ͨͦͨͯ͊͡ͼ͙͙ ͤ͊ ͍͙͍͔͒ͦΣ 
͔͔ͨͪ͒ͣͭ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ ͍ ͦͤ͊ͭ͊͘Φ 

˽͙͙͔͙ͪͦͪͭͭͤ ͊͘ ͍͔ͦͨ͊͊ͤ͘ ͍ ͊͘΅͙͔ͭͤ͊ͭ͊ ͦͤ͊͘ ͫ͊ ͙ͭͨΆͭ ͙ͨͪͪͦ͒ͤ ͦͣ ͔͙͙ͫͭͦͦ͋ͭ͊ͤ ͔͙  ͍͙͍͔͒ͦΣ 
͔͔ͨͪ͒ͣͭ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ ͍ ͦͤ͊ͭ͊͘Σ ͦͤ͊͘;͔͙ͤ ͫΆͫ ͤ͊͘͟ όϝύ ͍ ͙͔͙ͨͪͦ͗ͤ͡Ύ Ѕ м ͙ Ѕ н ͦͭ ˭ˣ˾Σ 
͊ͭͦ͟͟ ͙ ͙͍͔͔ͭͨͦͭ ͙͙ͨͪͪͦ͒ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͙ ͍͙͍͔͔͒ͦͭΣ ͊͘ ͙ͦͭͦ͟ ͫ͊ ͔͔͔͙ͦͨͪ͒ͤ͡ ͼ͔͙͡ ͊͘ 
ͨͦ͒ͦ͋ͪΎ͍͔͊ͤΦ 
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ʊʠʧʦʚʝ ʧʨʠʨʦʜʥʠ ʤʝʩʪʦʦʙʠʪʘʥʠʷ, ʧʨʝʜʤʝʪ ʥʘ ʦʧʘʟʚʘʥʝ ʚ ʟʦʥʘʪʘ 

˴ͦ͒ ˹͙͔͍͙͔͊ͣͤͦ͊ͤ 

3140 ͍́Ά͙ͪ͒ ͙͎ͦͦͭͪͦ͡ͺ͙ͤ ͒ͦ ͔ͣͦͭͪͦ͘ͺ͙ͤ ͍͙ͦ͒ ͫ ͔͙͋ͤͭͦͫͤ ͺͦͪͣ͊ͼ͙͙ ͦͭ /ƘŀǊŀ 

3260 
˾͍͙͙͊ͤͤͤ ͙͙͡ ͙͙ͨ͊ͤͤͫ͟͡ ͔͙ͪ͟ ͫ ͙͔ͪ͊ͫͭͭͤͦͫͭ͡ ͦͭ wŀƴǳƴŎǳƭƛƻƴ Ŧƭǳƛǘŀƴǘƛǎ ͙ /ŀƭƭƛǘǊƛŎƘƻ-
Batrachion 

4090 ˩͔͙ͤ͒ͣ;͙ͤ ͦͪͦ-͔͙͔͙ͫͪ͒ͣͤͦͣͦͪͫ͘͟ ͫΆͦ͋΅͔͍ͫͭ͊ ͦͭ ͙͙ͤͫ͟ ͙͍͙͋ͦ͒͡ ͻͪ͊ͫͭ;͔ͭ͊ 

40A0* ˿͙͔͙ͯ͋ͦͤͭͤͤͭ͊ͤ͟͡ ͔͙ͨͪ-͙ͨ͊ͤͦͤͫ͟ ͻ͍͙ͪ͊ͫͭͦ ͫΆͦ͋΅͔͍ͫͭ͊ 

5210 ̆ͪ͊ͫͭ͊͊͡ͼ͙ ͫ WǳƴƛǇŜǊǳǎ ǎǇǇΦ 

6110* ˻͍͔͙ͭͦͪͤ ͊͟͡ͼ͙ͺ͙͙ͤ͡ ͙͙͡ ͙͋͊͘ͺ͙͙ͤ͡ ͔͍͙ͭͪͤ ͫΆͦ͋΅͔͍ͫͭ͊ ͦͭ !ƭȅǎǎƻ-Sedion albi 

6210 
˽͔͔͍͔͙ͦͯͫͭͫͭͤ͡ ͫͯͻ͙ ͔͍͙ͭͪͤ ͙ ͻ͍͙ͪ͊ͫͭͦ ͫΆͦ͋΅͔͍ͫͭ͊ ͍Άͪͻͯ ͍͍͙͊ͪͦ͟όCŜǎǘǳŎƻ .ǊƻƳŜǘŀƭƛŀύ 
όϝ͍͙͊͗ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͤ͊ ͦͪͻ͙͔͙͒ύ 

62A0 ˮͭͦ͘;ͤͦ ͔͙͔͙ͫͯ͋ͫͪ͒ͣͤͦͣͦͪͫ͘͟ ͫͯͻ͙ ͔͍͙ͭͪͤ ͫΆͦ͋΅͔͍ͫͭ͊ 

6430 ͙̆͒ͪͦͺ͙͙ͤ͡ ͫΆͦ͋΅͔͍ͫͭ͊ ͦͭ ͍͙͙ͫͦ͟ ͔͍͙ͭͪ ͍ ͍͙͙͔ͪ͊ͤͤͭ ͙ ͍ ͙͙ͨ͊ͤͤͫ͟͡Ύ ͒ͦ ͙͚͙͊ͨͫ͟͡Ύ ͨͦΎͫ 

6510 ˹͙͙͙ͤͤ͘ ͔͙ͫͤͦͦͫͤ͟ ͙͍͙͊͒͡ 

7220* ˮ͍͙ͦͪ͘ ͫ ͍ͭΆͪ͒͊ ͍ͦ͒͊ ͫ ͭͯͺ͔͙ͫͭ ͺͦͪͣ͊ͼ͙͙ ό/ǊŀǘƻƴŜǳǊƛƻƴύ 

8210 ̆͊ͣͦ͘ͺ͙ͭͤ͊ ͙͔ͪ͊ͫͭͭͤͦͫͭ͡ ͨͦ ͍͍͙͍͙͊ͪͦͦ͟ ͙ͫ͊ͤ͟͡ ͍͔ͫͦͤͦ͟͡ 

8310 ˹͔͎͔͙͋͊ͦͯͫͭͪͦͤ͡ ͔ͨ΅͔͙ͪ 

9130 ˣ͍͙ͯͦ͟ ͎͙ͦͪ ͦͭ ͙ͭͨ͊ !ǎǇŜǊǳƭƻ-Fagetum 

9150 ͔́ͪͣͦͺ͙͙ͤ͡ ͍͙͋ͯͦ͟ ͎͙ͦͪ ό/ŜǇƘŀƭŀƴǘƘŜǊƻ-Fagion) 

9170 ˨Ά͍͋ͦͦ-͎͊͋Ά͍͙ͪͦ ͎͙ͦͪ ͦͭ ͙ͭͨ͊ Dŀƭƛƻ-Carpinetum 

9180* ˿͔͔͙ͣͫͤ ͎͙ͦͪ ͦͭ ͫΆΌ͊͘ ¢ƛƭƛƻ-!ŎŜǊƛƻƴ ͍Άͪͻͯ ͙͔͙ͫͨ ͙ ͫͭͪΆ͙ͣͤ ͍͔ͫͦͤͦ͟͡ 

91E0* 
ˢ͍͙͙ͯ͊ͤ͡͡ ͎͙ͦͪ ͫ !ƭƴǳǎ Ǝƭǳǘƛƴƻǎŀ ͙ CǊŀȄƛƴǳǎ ŜȄŎŜƭǎƛƻǊ ό!ƭƴƻ-Pandion, Alnion incanae, Salicion 
albae) 

91H0* ˽͙͊ͤͦͤͫ͟ ͎͙ͦͪ ͫ Quercus pubescens 

91M0 ˣ͊͊ͤͦ͟͡-͙ͨ͊ͤͦͤͫ͟ ͼ͔͍ͪͦͦ-͎͍͙ͦͪͯͤͦ ͎͙ͦͪ 

91W0 ˸͙͙͚͙ͫ͘͟ ͍͙͋ͯͦ͟ ͎͙ͦͪ 

*  ͨ ͙͙͔͙ͪͦͪͭͭͤ ͘ ͊ ͍͔ͦͨ͊͊ͤ͘ ό˭ˣ˾ύ 

ɺʠʜʦʚʝ, ʧʨʝʜʤʝʪ ʥʘ ʦʧʘʟʚʘʥʝ ʚ ʟʦʥʘʪʘ 

˥ͪͯͨ͊ ˴ͦ͒ ˹͙͔͍͙͔͊ͣͤͦ͊ͤ ˥ͪͯͨ͊ ˴ͦ͒ ˹͙͔͍͙͔͊ͣͤͦ͊ͤ 

A 1193 Bombina variegata M 1355 Lutra lutra 

A 1171 Triturus karelinii M 1361 Lynx lynx 

F 5088 Barbus cyclolepis M 1323 Myotis bechsteinii 

F 1149 Cobitis taenia M 1307 Myotis blythii 

F 5339 Rhodeus amarus M 1321 Myotis emarginatus 

F 1146 Sabanejewia aurata M 1324 Myotis myotis 

I 1093* Austropotamobius torrentium M 1306 Rhinolophus blasii 

I 1088 Cerambyx cerdo M 1305 Rhinolophus euryale 

I 6199* Euplagia quadripunctaria M 1304 Rhinolophus ferrumequinum 

I 4037 Lignyoptera fumidaria M 1303 Rhinolophus hipposideros 

I 1083 Lucanus cervus M 1354* Ursus arctos 

I 1060 Lycaena dispar M 2635 Vormela peregusna 

I 1089 Morimus funereus P 4067 Echium russicum 

I 1084*  Osmoderma eremita P 2327 Himantoglossum caprinum 

I 1087* Rosalia alpina R 1220 Emys orbicularis 

M 1308 Barbastella barbastellus R 1219 Testudo graeca 

M 1352* Canis lupus R 1217 Testudo hermanni 

ϝ ͙͙͔͙ͨͪͦͪͭͭͤ ͘ ͊ ͍͔ͦͨ͊͊ͤ͘ ό˭ˣ˾ύ 

˴͊ͭͦ ͊ͨ͊͘͡ͻ͙  ͍ͫ ͙ͫͦ͊͟ ͙͡  ͙ͫ ͔ͪ͒ͤ͊ ͔͔ͫͭͨͤ ͊͘ ͦͤ͊ͭ͊͘ ͫ͊ ͙͔͙͒ͤͭͺ͙ͼ͙͙ͪ͊ͤ ͨ ͙ͪͦͣ΄͔͙ͤ͡ ͙͙͡ 
ͭΆ͎͍͙ͪͦͫ͟ ͙ͦͤ͘Σ ͙͔͔͙ͣͤͤ͘Ύ ͤ͊ ͻ͙͎͒ͪͦͪ͊ͺ͙͔ͫͭ͟ ͺͯͤ͟ͼ͙͙Σ ͙͍͔ͯͫͭͤͦ͘͟ ͔͊ͫ͘͡Ύ͍͔͊ͤ ͍ 
͙͙ͦͭͪͭ͟ ͔͙ͣ͘ ό͔͔͙ͤͣͫͭͤ ͒Ά͍͔͙ͪͫͤ ͍͙͍͔͒ͦύΣ ͦͭͫͭͪ͊ͤΎ͍͔͊ͤ ͤ͊ ͎͙ͦͪͫ͟Ύ ͔ͨͦ͒ͫ͡Σ ͔͙͔͒ͨͦͤͪ͊ͤ 
ͤ͊ ͙͔͙ͤͪͭͤ ͔͙͙ͣ͊ͭͪ͊͡ ͙ ͒ͪΦ 



˨˻ ˿ˤ ͤ͊ ͔ͨͪͦͭ͟ ͤ͊ ˽̂˾x ͍  ˭͊ ͔͙ͨ͊͒ͤͦ͋ͦͣͦͪͫ͟͡ ͪ ͚͊ͦͤ 2022-2027 

 

16 

 

˭͊ ͦͤ͊ͭ͊͘ ͟Άͣ ͔ͣͦͣͤͭ͊ ͤ͊ ͙ͦͣͨ͊͟͡ͼ͙Ύ ͤ͊ ͙͔͒͊ͤͤͭ ͊͘ ͤ͊ͫͭͦΎ΅͊ͭ͊ ͦͼ͔ͤ͊͟ ͔ͤ ͫ͊ 
͔͔͔͙ͦͨͪ͒ͤ͡ ͔ͫͨͼ͙ͺ͙;͙ͤ ͙ ͙ͨͦ͒ͪͦ͋ͤ ͼ͔͙͡ ͤ͊ ͍͔ͦͨ͊͊ͤ͘Φ  

˭͊΅͙͔ͭͤ͊ ͦͤ͊͘ ά˿͙ͪͤͦ͟έ όBG0001013) 

˭͊΅͙͔ͭͤ͊ͭ͊ ͦͤ͊͘ ͔ ͦ͋Ύ͍͔ͤ͊ ͫ ͼ͔͡Υ  

Á ͍͔ͦͨ͊͊ͤ͘ ͙ ͨͦ͒͒Ά͔ͪ͗͊ͤ ͤ͊ ͙͍͔͔ͭͨͦͭ ͙͙ͨͪͪͦ͒ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͙ 
͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎͭ͊ ͤ͊ ͍͙͍͔͒ͦΣ ͔͔ͨͪ͒ͣͭ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ ͍ ͦͤ͊ͭ͊͘Σ ͔ͭͻ͙͔ͤͭ 
ͨͦͨͯ͊͡ͼ͙͙ ͙ ͔͙͔ͪ͊ͨͪͦͫͭͪ͊ͤͤ͘ ͍ ͎͙ͪ͊ͤͼ͙͔ͭ ͤ͊ ͦͤ͊ͭ͊͘Σ ͊͘ ͙͎͔ͨͦͫͭ͊ͤ ͙ 
ͨͦ͒͒Ά͔ͪ͗͊ͤ ͤ͊ ͎͙͋͊ͦͨͪ͡Ύͭͤͦͭͦ ͙ͣ ͙ͨͪͪͦ͒ͦ͊͘΅͙ͭͤͦ ͫΆͫͭͦΎ͙͔ͤ ͍ 
˴͙͔͙ͦͤͭͤͤͭ͊ͤ͡Ύ ͙͎͔͎͋ͦͦͪ͊ͺ͙ͫ͟ ͔͎͙ͪͦͤΤ  

Á ͍͔͙ͯ͡;͍͔͊͊ͤ ͤ͊ ͙ͨͪͤͦͫ͊ ͤ͊ ͊͘΅͙͔ͭͤ͊ͭ͊ ͦͤ͊͘ ͨͦ ͦͭͤͦ΄͔͙͔ͤ ͤ͊ ͨͦ͡΅ͭ͊ ͤ͊ 
͙͙ͨͪͪͦ͒ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͫ ͍͔ͦ͒ͦ͟ рнмл ͙ сн!лΤ  

Á ͨͦ͒ͦ͋ͪΎ͍͔͊ͤ ͤ͊ ͫͭͪͯͭͯͪ͊ͭ͊͟ ͙ ͺͯͤ͟ͼ͙͙͔ͭ ͤ͊ ͙͙ͨͪͪͦ͒ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͫ 
͍͔ͦ͒ͦ͟ онслΣ сммлϝΣснмл όϝ ͍͙͊͗ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͤ͊ ͦͪͻ͙͔͙͒ύΣ фмул ϝΣ фмIл ϝΣ 
фмaл ͙ фм²лΤ  

Á ͨͦ͒ͦ͋ͪΎ͍͔͊ͤ ͤ͊ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎͭ͊ ͤ͊ ͍͙͍͔͔͒ͦͭ ˥ͦ͡Ύͣ ͎͔͔͔ͪ͋ͤͫͭ ͙ͭͪͭͦͤ 
ό¢ǊƛǘǳǊǳǎ ƪŀǊŜƭƛƴƛƛύΣ ˻͙͍͔͋ͤͦͤ͊͟ ͋͊ͭͤ͊͡ ͔ͦͫͭͤͯͪ͊͟͟ ό9Ƴȅǎ ƻǊōƛŎǳƭŀǊƛǎύΣ 
͙̊ͨͦͦͨ͊΄͊ͭ͊ ͔ͦͫͭͤͯͪ͊͟͟ όTestudo hermanniύΣ ͙͔͔̊ͨͦ͋͒ͪͤ͊ ͔ͦͫͭͤͯͪ͊͟͟ 
ό¢ŜǎǘǳŘƻ ƎǊŀŜŎŀύ ͙ ˨Ά͎ͦͯ͡ͻ ͤͦ΅͙ͤ͟ όMyotis bechsteinii);  

Á ͨͦ͒͒Ά͔ͪ͗͊ͤ ͤ͊ ͍ͫΆͪ͊ͤͦͫͭͭ͊͘ ͤ͊ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎͭ͊ ͤ͊ ͙͙͔͙͔ͨͪͦͪͭͭͤͭ ͊͘ 
͍͔ͦͨ͊͊ͤ͘ ͍͙͍͔͒ͦ ϝ˴͊ͺΎ͍͊ ͔ͣ;͊͟ ό¦Ǌǎǳǎ ŀǊŎǘƻǎύ ͙ ϝ˩͍͔͚͙ͪͦͨͫ͟ ͍Ά͟͡ ό/ŀƴƛǎ ƭǳǇǳǎύΤ 

Á ͙ͨͪ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭ ͨͦ͒ͦ͋ͪΎ͍͔͊ͤ ͤ͊ ͫΆͫͭͦΎ͙͔ͤͭͦ ͙͙͡ ͍Ά͍ͫͭ͊ͤͦ͘Ύ͍͔͊ͤ ͤ͊ 
͙͍͔ͭͨͦ ͙͙ͨͪͪͦ͒ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͙ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͙ ͨͦͨͯ͊͡ͼ͙͙ ͤ͊ ͍͙͍͔͒ͦΣ 
͔͔ͨͪ͒ͣͭ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ ͍ ͦͤ͊ͭ͊͘Φ 

˽͙͙͔͙ͪͦͪͭͭͤ ͊͘ ͍͔ͦͨ͊͊ͤ͘ ͍ ͊͘΅͙͔ͭͤ͊ͭ͊ ͦͤ͊͘ ͫ͊ ͙ͭͨΆͭ ͙ͨͪͪͦ͒ͤͦ ͔͙͙͔ͣͫͭͦͦ͋ͭ͊ͤ ͙ ͍͙͍͔͒ͦΣ 
͔͔ͨͪ͒ͣͭ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ ͍ ͦͤ͊ͭ͊͘Σ ͦͤ͊͘;͔͙ͤ ͫΆͫ ͤ͊͘͟ όϝύ ͍ ͙͔͙ͨͪͦ͗ͤ͡Ύ Ѕ м ͙ Ѕ н ͦͭ ˭ˣ˾Σ 
͊ͭͦ͟͟ ͙ ͙͍͔͔ͭͨͦͭ ͙͙ͨͪͪͦ͒ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͙ ͍͙͍͔͔͒ͦͭΣ ͊͘ ͙ͦͭͦ͟ ͫ͊ ͔͔͔͙ͦͨͪ͒ͤ͡ ͼ͔͙͡ ͊͘ 
ͨͦ͒ͦ͋ͪΎ͍͔͊ͤΦ 

ʊʠʧʦʚʝ ʧʨʠʨʦʜʥʠ ʤʝʩʪʦʦʙʠʪʘʥʠʷ, ʧʨʝʜʤʝʪ ʥʘ ʦʧʘʟʚʘʥʝ ʚ ʟʦʥʘʪʘ 

˴ͦ͒ ˹͙͔͍͙͔͊ͣͤͦ͊ͤ 

3140 ¢͍Ά͙ͪ͒ ͙͎ͦͦͭͪͦ͡ͺ͙ͤ ͒ͦ ͔ͣͦͭͪͦ͘ͺ͙ͤ ͍͙ͦ͒ ͫ ͔͙͋ͤͭͦͫͤ ͺͦͪͣ͊ͼ͙͙ ͦͭ /ƘŀǊŀ 

3260 
˾͍͙͙͊ͤͤͤ ͙͙͡ ͙͙ͨ͊ͤͤͫ͟͡ ͔͙ͪ͟ ͫ ͙͔ͪ͊ͫͭͭͤͦͫͭ͡ ͦͭ wŀƴǳƴŎǳƭƛƻƴ Ŧƭǳƛǘŀƴǘƛǎ ͙ /ŀƭƭƛǘǊƛŎƘƻ-
Batrachion 

3270 ˾͔͙͟ ͫ ͙͊ͤ͟͡ ͔͎͍͔͋ͪͦ ͫ /ƘŜƴƻǇƻŘƛƻƴ ǊǳōǊƛ ͙ .ƛŘŜƴǘƛƻƴ ǇΦǇΦ 

5210 ̆ͪ͊ͫͭ͊͊͡ͼ͙ ͫ WǳƴƛǇŜǊǳǎ ǎǇǇΦ 

6110* ˻͍͔͙ͭͦͪͤ ͊͟͡ͼ͙ͺ͙͙ͤ͡ ͙͙͡ ͙͋͊͘ͺ͙͙ͤ͡ ͭ ͔͍͙ͪͤ ͫΆͦ͋΅͔͍ͫͭ͊ ͦͭ !ƭȅǎǎƻ-Sedion albi 

6210 
˽͔͔͍͔͙ͦͯͫͭͫͭͤ͡ ͫͯͻ͙ ͔͍͙ͭͪͤ ͙ ͻ͍͙ͪ͊ͫͭͦ ͫΆͦ͋΅͔͍ͫͭ͊ ͍Άͪͻͯ ͍͍͙͊ͪͦ͟ όCŜǎǘǳŎƻ .ǊƻƳŜǘŀƭƛŀύ 
όϝ͍͙͊͗ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͤ͊ ͦͪͻ͙͔͙͒ύ 

6220* ˽͔͍͔͙ͫ͒ͦͫͭͨ ͫ ͙͙͗ͭͤ ͙ ͔͎͙͒ͤͦͦ͒΄͙ͤ ͔͙ͪ͊ͫͭͤΎ ͦͭ ͊ͫ͟͡ ¢ƘŜǊƻ .ǊŀŎƘȅǇƻŘƛŜǘŜŀ 

62A0 ˮͭͦ͘;ͤͦ ͔͙͔͙ͫͯ͋ͫͪ͒ͣͤͦͣͦͪͫ͘͟ ͫͯͻ͙ ͔͍͙ͭͪͤ ͫΆͦ͋΅͔͍ͫͭ͊ 

6430 ͙̆͒ͪͦͺ͙͙ͤ͡ ͫΆͦ͋΅͔͍ͫͭ͊ ͦͭ ͍͙͙ͫͦ͟ ͔͍͙ͭͪ ͍ ͍͙͙͔ͪ͊ͤͤͭ ͙ ͍ ͙͙ͨ͊ͤͤͫ͟͡Ύ ͒ͦ ͙͚͙͊ͨͫ͟͡Ύ ͨͦΎͫ 

6510 ˹͙͙͙ͤͤ͘ ͔͙ͫͤͦͦͫͤ͟ ͙͍͙͊͒͡ 

8210 ̆͊ͣͦ͘ͺ͙ͭͤ͊ ͪ ͙͔͊ͫͭͭͤͦͫͭ͡ ͨͦ ͍͍͙͍͙͊ͪͦͦ͟ ͙ͫ͊ͤ͟͡ ͍͔ͫͦͤͦ͟͡ 

8220 ̆͊ͣͦ͘ͺ͙ͭͤ͊ ͙͔ͪ͊ͫͭͭͤͦͫͭ͡ ͨͦ ͙͙͙ͫ͊ͭͤ͟͡ ͙ͫ͊ͤ͟͡ ͍͔ͫͦͤͦ͟͡ 

8230 
˿͙͙͙͊ͭͤ͟͡ ͙ͫ͊͟͡ ͫ ͙͔ͨͦͤͪͤ͊ ͙͔ͪ͊ͫͭͭͤͦͫͭ͡ ͦͭ ͫΆΌ͙͔ͭ͘ {ŜŘƻ-{ŎƭŜǊŀƴǘƘƛƻƴ ͙͙͡ {ŜŘƻ ŀƭōƛ-
Veronicion dillenii 

8310 ˹͔͎͔͙͋͊ͦͯͫͭͪͦͤ͡ ͔ͨ΅͔͙ͪ 
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˴ͦ͒ ˹͙͔͍͙͔͊ͣͤͦ͊ͤ 

9130 ˣ͍͙ͯͦ͟ ͎͙ͦͪ ͦͭ ͙ͭͨ͊ !ǎǇŜǊǳƭƻ-Fagetum 

9150 ͔́ͪͣͦͺ͙͙ͤ͡ ͍͙͋ͯͦ͟ ͎͙ͦͪ ό/ŜǇƘŀƭŀƴǘƘŜǊƻ-Fagion) 

9170 ˨Ά͍͋ͦͦ-͎͊͋Ά͍͙ͪͦ ͎͙ͦͪ ͦͭ ͙ͭͨ͊ Dŀƭƛƻ-Carpinetum 

9180* ˿͔͔͙ͣͫͤ ͎͙ͦͪ ͦͭ ͫΆΌ͊͘ ¢ƛƭƛƻ-!ŎŜǊƛƻƴ ͍Άͪͻͯ ͙͔͙ͫͨ ͙ ͫͭͪΆ͙ͣͤ ͍͔ͫͦͤͦ͟͡ 

91AA* ˮͭͦ͘;͙ͤ ͎͙ͦͪ ͦͭ ͦͫͣ͊ͭ͟ ͒Ά͋ 

91E0* 
ˢ͍͙͙ͯ͊ͤ͡͡ ͎͙ͦͪ ͫ !ƭƴǳǎ Ǝƭǳǘƛƴƻǎŀ ͙ CǊŀȄƛƴǳǎ ŜȄŎŜƭǎƛƻǊ ό!ƭƴƻ-Pandion, Alnion incanae, Salicion 
albae) 

91H0* ˽͙͊ͤͦͤͫ͟ ͎͙ͦͪ ͫ vǳŜǊŎǳǎ ǇǳōŜǎŎŜƴǎ 

91M0 ˣ͊͊ͤͦ͟͡-˽͙͊ͤͦͤͫ͟ ͼ͔͍ͪͦͦ-͎͍͙ͦͪͯͤͦ ͎͙ͦͪ 

91W0 ˸͙͙͚͙ͫ͘͟ ͍͙͋ͯͦ͟ ͎͙ͦͪ 

9530* ˿͔͙͔͙ͯ͋ͫͪ͒ͣͤͦͣͦͪͫ͘͟ ͍͙͋ͦͪͦ ͎͙ͦͪ ͫ ͔͔͙ͤ͒ͣ;͙ͤ ͍͙͍͔ͨͦ͒͒ͦ ;͔͔ͪͤ ͋ͦͪ 

*  ͨ ͙͙͔͙ͪͦͪͭͭͤ ͘ ͊ ͍͔ͦͨ͊͊ͤ͘ ό˭ˣ˾ύ 

ɺʠʜʦʚʝ, ʧʨʝʜʤʝʪ ʥʘ ʦʧʘʟʚʘʥʝ ʚ ʟʦʥʘʪʘ 

˥ͪͯͨ͊ ˴ͦ͒ ˹͙͔͍͙͔͊ͣͤͦ͊ͤ ˥ͪͯͨ͊ ˴ͦ͒ ˹͙͔͍͙͔͊ͣͤͦ͊ͤ 

A 1193 Bombina variegata M 1355 Lutra lutra 

A 1171 Triturus karelinii M 1361 Lynx lynx 

F 5088 Barbus cyclolepis M 1310 Miniopterus schreibersii 

F 1149 Cobitis taenia M 1323 Myotis bechsteinii 

F 5339 Rhodeus amarus M 1307 Myotis blythii 

F 1146 Sabanejewia aurata M 1321 Myotis emarginatus 

I 1093* Austropotamobius torrentium M 1324 Myotis myotis 

I 1088 Cerambyx cerdo M 1304 Rhinolophus ferrumequinum  

I 6199* Euplagia quadripunctaria M 1303 Rhinolophus hipposideros 

I 1083 Lucanus cervus M 1354* Ursus arctos 

I 1089 Morimus funereus M 2635 Vormela peregusna 

I 1084* Osmoderma eremita P 4080 Centaurea immanuelis- loewii 

I 1087* Rosalia alpina R 1220 Emys orbicularis 

I 1032 Unio crassus R 1219 Testudo graeca 

M 1308 Barbastella barbastellus R 1217 Testudo hermanni 

M 1352* Canis lupus    

*  ͨ ͙͙͔͙ͪͦͪͭͭͤ ͘ ͊ ͍͔ͦͨ͊͊ͤ͘ ό˭ˣ˾ύ 

˴͊ͭͦ ͊ͨ͊͘͡ͻ͙ ͫ ͍͙ͫͦ͊͟ ͙͙͡ ͔ͫͪ͒ͤ͊ ͔͔ͫͭͨͤ ͊͘ ͦͤ͊ͭ͊͘ ͫ͊ ͙͔͙͒ͤͭͺ͙ͼ͙͙ͪ͊ͤ ˽͙ͪͦͣ΄͔͙ͤ͡ ͙͙͡ 
ͭΆ͎͍͙ͪͦͫ͟ ͙ͦͤ͘Σ ͔͙͔͒ͨͦͤͪ͊ͤ ͤ͊ ͙͔͙ͤͪͭͤ ͔͙͙ͣ͊ͭͪ͊͡Σ ͙͔͔͙ͣͤͤ͘Ύ ͤ͊ ͻ͙͎͒ͪͦͪ͊ͺ͙͔ͫͭ͟ 
ͺͯͤ͟ͼ͙͙, ͦ ͭͫͭͪ͊ͤΎ͍͔͊ͤ ͤ͊ ͎͙ͦͪͫ͟Ύ ͔ͨͦ͒ͫ͡ ͙  ͒ͪΦ 

˭͊ ͦͤ͊ͭ͊͘ ͟Άͣ ͔ͣͦͣͤͭ͊ ͤ͊ ͙ͦͣͨ͊͟͡ͼ͙Ύ ͤ͊ ͙͔͒͊ͤͤͭ ͊͘ ͤ͊ͫͭͦΎ΅͊ͭ͊ ͦͼ͔ͤ͊͟ ͔ͤ ͫ͊ 
͔͔͔͙ͦͨͪ͒ͤ͡ ͔ͫͨͼ͙ͺ͙;͙ͤ ͙ ͙ͨͦ͒ͪͦ͋ͤ ͼ͔͙͡ ͤ͊ ͍͔ͦͨ͊͊ͤ͘.  

˭͊΅͙͔ͭͤ͊ ͦͤ͊͘ ά˾͔͊͟ ˸͔ͫͭ͊έ όBG0001021) 

˭͊΅͙͔ͭͤ͊ͭ͊ ͦͤ͊͘ ͔ ͦ͋Ύ͍͔ͤ͊ ͫ ͼ͔͡Υ  

Á ͍͔ͦͨ͊͊ͤ͘ ͙ ͨͦ͒͒Ά͔ͪ͗͊ͤ ͤ͊ ͙͍͔͔ͭͨͦͭ ͙͙ͨͪͪͦ͒ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͙ 
͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎͭ͊ ͤ͊ ͍͙͍͔͒ͦΣ ͔͔ͨͪ͒ͣͭ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ ͍ ͦͤ͊ͭ͊͘Σ ͔ͭͻ͙͔ͤͭ 
ͨͦͨͯ͊͡ͼ͙͙ ͙ ͔͙͔ͪ͊ͨͪͦͫͭͪ͊ͤͤ͘ ͍ ͎͙ͪ͊ͤͼ͙͔ͭ ͤ͊ ͦͤ͊ͭ͊͘Σ ͊͘ ͙͎͔ͨͦͫͭ͊ͤ ͙ 
ͨͦ͒͒Ά͔ͪ͗͊ͤ ͤ͊ ͎͙͋͊ͦͨͪ͡Ύͭͤͦͭͦ ͙ͣ ͙ͨͪͪͦ͒ͦ͊͘΅͙ͭͤͦ ͫΆͫͭͦΎ͙͔ͤ ͍ ˢ͙͚͙ͨͫ͟͡Ύ 
͙͎͔͎͋ͦͦͪ͊ͺ͙ͫ͟ ͔͎͙ͪͦͤ;  

Á ͍͔͙ͯ͡;͍͔͊͊ͤ ͤ͊ ͙ͨͪͤͦͫ͊ ͤ͊ ͊͘΅͙͔ͭͤ͊ͭ͊ ͦͤ͊͘ ͨͦ ͦͭͤͦ΄͔͙͔ͤ ͤ͊ ͨͦ͡΅ͭ͊ ͤ͊ 
͙͙ͨͪͪͦ͒ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͫ ͍͔ͦ͒ͦ͟ рнмлΣ снмл όϝ ͍͙͊͗ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͤ͊ 
ͦͪͻ͙͔͙͒ύ ͙ сннлϝΤ  



˨˻ ˿ˤ ͤ͊ ͔ͨͪͦͭ͟ ͤ͊ ˽̂˾x ͍  ˭͊ ͔͙ͨ͊͒ͤͦ͋ͦͣͦͪͫ͟͡ ͪ ͚͊ͦͤ 2022-2027 

 

18 

 

Á ͨͦ͒ͦ͋ͪΎ͍͔͊ͤ ͤ͊ ͫͭͪͯͭͯͪ͊ͭ͊͟ ͙ ͺͯͤ͟ͼ͙͙͔ͭ ͤ͊ ͙͙ͨͪͪͦ͒ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͫ 
͍͔ͦ͒ͦ͟ онслΣ онтлΣ снмл όϝ ͍͙͊͗ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͤ͊ ͦͪͻ͙͔͙͒ύΣ сннлϝΣ сполΣ срнлΣ 
тмплΣ фмулϝΣ фм9лϝΣ фмaлΣ фм²лΣ фролϝ ͙ фр!лΤ  

Á ͨͦ͒ͦ͋ͪΎ͍͔͊ͤ ͤ͊ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎͭ͊ ͤ͊ ͍͙͒͊ ˻͙͍͔͋ͤͦͤ͊͟ ͋͊ͭͤ͊͡ ͔ͦͫͭͤͯͪ͊͟͟ 
(Emys orbicularis);  

Á ͨͦ͒͒Ά͔ͪ͗͊ͤ ͤ͊ ͍ͫΆͪ͊ͤͦͫͭͭ͊͘ ͤ͊ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎͭ͊ ͤ͊ ͙͙͔͙͔ͨͪͦͪͭͭͤͭ ͊͘ 
͍͔ͦͨ͊͊ͤ͘ ͍͙͍͔͒ͦ ϝ˴͊ͺΎ͍͊ ͔ͣ;͊͟ ό¦Ǌǎǳǎ ŀǊŎǘƻǎύ ͙ ϝ˩͍͔͚͙ͪͦͨͫ͟ ͍Ά͟͡ ό/ŀƴƛǎ ƭǳǇǳǎύ; 

Á ͙ͨͪ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭ ͨͦ͒ͦ͋ͪΎ͍͔͊ͤ ͤ͊ ͫΆͫͭͦΎ͙͔ͤͭͦ ͙͙͡ ͍Ά͍ͫͭ͊ͤͦ͘Ύ͍͔͊ͤ ͤ͊ 
͙͍͔ͭͨͦ ͙͙ͨͪͪͦ͒ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͙ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͙ ͨͦͨͯ͊͡ͼ͙͙ ͤ͊ ͍͙͍͔͒ͦΣ 
͔͔ͨͪ͒ͣͭ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ ͍ ͦͤ͊ͭ͊͘Φ 

˽͙͙͔͙ͪͦͪͭͭͤ ͊͘ ͍͔ͦͨ͊͊ͤ͘ ͍ ͊͘΅͙͔ͭͤ͊ͭ͊ ͦͤ͊͘ ͫ͊ ͙ͭͨΆͭ ͙ͨͪͪͦ͒ͤͦ ͔͙͙͔ͣͫͭͦͦ͋ͭ͊ͤ ͙ ͍͙͍͔͒ͦΣ 
͔͔ͨͪ͒ͣͭ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ ͍ ͦͤ͊ͭ͊͘Σ ͦͤ͊͘;͔͙ͤ ͫΆͫ ͤ͊͘͟ όϝύ ͍ ͙͔͙ͨͪͦ͗ͤ͡Ύ Ѕ м ͙ Ѕ н ͦͭ ˭ˣ˾Σ 
͊ͭͦ͟͟ ͙ ͙͍͔͔ͭͨͦͭ ͙͙ͨͪͪͦ͒ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͙ ͍͙͍͔͔͒ͦͭΣ ͊͘ ͙ͦͭͦ͟ ͫ͊ ͔͔͔͙ͦͨͪ͒ͤ͡ ͼ͔͙͡ ͊͘ 
ͨͦ͒ͦ͋ͪΎ͍͔͊ͤΦ 

ʊʠʧʦʚʝ ʧʨʠʨʦʜʥʠ ʤʝʩʪʦʦʙʠʪʘʥʠʷ, ʧʨʝʜʤʝʪ ʥʘ ʦʧʘʟʚʘʥʝ ʚ ʟʦʥʘʪʘ 

˴ͦ͒ ˹͙͔͍͙͔͊ͣͤͦ͊ͤ 

3260 
˾͍͙͙͊ͤͤͤ ͙͙͡ ͙͙ͨ͊ͤͤͫ͟͡ ͔͙ͪ͟ ͫ ͙͔ͪ͊ͫͭͭͤͦͫͭ͡ ͦͭ wŀƴǳƴŎǳƭƛƻƴ Ŧƭǳƛǘŀƴǘƛǎ ͙ /ŀƭƭƛǘǊƛŎƘƻ-
Batrachion 

3270 ˾͔͙͟ ͫ ͙͊ͤ͟͡ ͔͎͍͔͋ͪͦ ͫ /ƘŜƴƻǇƻŘƛƻƴ ǊǳōǊƛ ͙ .ƛŘŜƴǘƛƻƴ ǇΦǇΦ 

4060 ˢ͙͚͙ͨͫ͟͡ ͙ ͔͙͋ͦͪ͊ͤ͡ ͔͙͙͙ͪͦ͒ͤ͟ ͫΆͦ͋΅͔͍ͫͭ͊ 

5210 ̆ͪ͊ͫͭ͊͊͡ͼ͙ ͫ WǳƴƛǇŜǊǳǎ ǎǇǇΦ 

6110* ˻͍͔͙ͭͦͪͤ ͊͟͡ͼ͙ͺ͙͙ͤ͡ ͙͙͡ ͙͋͊͘ͺ͙͙ͤ͡ ͔͍͙ͭͪͤ ͫΆͦ͋΅͔͍ͫͭ͊ ͦͭ !ƭȅǎǎƻ-Sedion albi 

6210 
˽͔͔͍͔͙ͦͯͫͭͫͭͤ͡ ͫͯͻ͙ ͔͍͙ͭͪͤ ͙ ͻ͍͙ͪ͊ͫͭͦ ͫΆͦ͋΅͔͍ͫͭ͊ ͍Άͪͻͯ ͍͍͙͊ͪͦ͟ όCŜǎǘǳŎƻ .ǊƻƳŜǘŀƭƛŀύ 
όϝ͍͙͊͗ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͤ͊ ͦͪͻ͙͔͙͒ύ 

6220* ˽͔͍͔͙ͫ͒ͦͫͭͨ ͫ ͙͙͗ͭͤ ͙ ͔͎͙͒ͤͦͦ͒΄͙ͤ ͔͙ͪ͊ͫͭͤΎ ͦͭ ͊ͫ͟͡ ¢ƘŜǊƻ .ǊŀŎƘȅǇƻŘƛŜǘŜŀ 

6430 ͙̆͒ͪͦͺ͙͙ͤ͡ ͫΆͦ͋΅͔͍ͫͭ͊ ͦͭ ͍͙͙ͫͦ͟ ͔͍͙ͭͪ ͍ ͍͙͙͔ͪ͊ͤͤͭ ͙ ͍ ͙͙ͨ͊ͤͤͫ͟͡Ύ ͒ͦ ͙͚͙͊ͨͫ͟͡Ύ ͨͦΎͫ 

6510 ˹͙͙͙ͤͤ͘ ͔͙ͫͤͦͦͫͤ͟ ͙͍͙͊͒͡ 

6520 ˽͙͙͊ͤͤͫ͟͡ ͔͙ͫͤͦͦͫͤ͟ ͙͍͙͊͒͡ 

7140 ˽͔ͪͻ͙ͦ͒ͤ ͋͊ͭ͊͡ ͙ ͍ͨ͊͊͡΅͙ ͍͙͙ͨͦ͒͗ͤ ͭͦͪͺ͙΅͊ 

8210 ̆͊ͣͦ͘ͺ͙ͭͤ͊ ͙͔ͪ͊ͫͭͭͤͦͫͭ͡ ͨͦ ͍͍͙͍͙͊ͪͦͦ͟ ͙ͫ͊ͤ͟͡ ͍͔ͫͦͤͦ͟͡ 

8230 
˿͙͙͙͊ͭͤ͟͡ ͙ͫ͊͟͡ ͫ ͙͔ͨͦͤͪͤ͊ ͙͔ͪ͊ͫͭͭͤͦͫͭ͡ ͦͭ ͫΆΌ͙͔ͭ͘ {ŜŘƻ-{ŎƭŜǊŀƴǘƘƛƻƴ ͙͙͡ {ŜŘƻ ŀƭōƛ-
Veronicion dillenii 

8310 ˹͔͎͔͙͋͊ͦͯͫͭͪͦͤ͡ ͔ͨ΅͔͙ͪ 

9110 ˣ͍͙ͯͦ͟ ͎͙ͦͪ ͦͭ ͙ͭͨ͊ [ǳȊǳƭƻ-Fagetum 

9130 ˣ͍͙ͯͦ͟ ͎͙ͦͪ ͦͭ ͙ͭͨ͊ !ǎǇŜǊǳƭƻ-Fagetum 

9170 ˨Ά͍͋ͦͦ-͎͊͋Ά͍͙ͪͦ ͎͙ͦͪ ͦͭ ͙ͭͨ͊ Dŀƭƛƻ-Carpinetum 

9180* ˿͔͔͙ͣͫͤ ͎͙ͦͪ ͦͭ ͫΆΌ͊͘ ¢ƛƭƛƻ-!ŎŜǊƛƻƴ ͍Άͪͻͯ ͙͔͙ͫͨ ͙ ͫͭͪΆ͙ͣͤ ͍͔ͫͦͤͦ͟͡ 

91AA* ˮͭͦ͘;͙ͤ ͎͙ͦͪ ͦͭ ͦͫͣ͊ͭ͟ ͒Ά͋ 

91BA ˸͙͙͚͙ͫ͘͟ ͎͙ͦͪ ͦͭ ͙͍͔ͦ͋ͤͦͤ͊͟ ͔͊͡ 

91CA ˾͙ͦ͡-˾͙ͦ͒ͦͨͫ͟ ͙ ˿͙͙ͭ͊ͪͦͨ͊ͤͤͫ͟͡ ͋Ύ͍͙͋ͦͪͦ͡ ͎͙ͦͪ 

91D0* ˸ͦ;͙ͯͪͤ ͎͙ͦͪ 

91E0* 
ˢ͍͙͙ͯ͊ͤ͡͡ ͎͙ͦͪ ͫ !ƭƴǳǎ Ǝƭǳǘƛƴƻǎŀ ͙ CǊŀȄƛƴǳǎ ŜȄŎŜƭǎƛƻǊ ό!ƭƴƻ-Pandion, Alnion incanae, Salicion 
albae) 

91M0 ˣ͊͊ͤͦ͟͡-˽͙͊ͤͦͤͫ͟ ͼ͔͍ͪͦͦ-͎͍͙ͦͪͯͤͦ ͎͙ͦͪ 

91W0 ˸͙͙͚͙ͫ͘͟ ͍͙͋ͯͦ͟ ͎͙ͦͪ 

9410 ˢͼ͙͒ͦͺ͙͙ͤ͡ ͎͙ͦͪ ͦͭ tƛŎŜŀ ͍ ͙͙ͨ͊ͤͤͫ͟͡Ύ ͒ͦ ͙͚͙͊ͨͫ͟͡Ύ ͨͦΎͫ ό±ŀŎŎƛƴƛƻ-Piceetea) 

9530* ˿͔͙͔͙ͯ͋ͫͪ͒ͣͤͦͣͦͪͫ͘͟ ͍͙͋ͦͪͦ ͎͙ͦͪ ͫ ͔͔͙ͤ͒ͣ;͙ͤ ͍͙͍͔ͨͦ͒͒ͦ ;͔͔ͪͤ ͋ͦͪ 

95A0 ˥͙ͦͪ ͦͭ ͋Ύ͊͡ ͙ ;͔ͪͤ͊ ͣͯͪ͊ 

*  ͨ ͙͙͔͙ͪͦͪͭͭͤ ͘ ͊ ͍͔ͦͨ͊͊ͤ͘ ό˭ˣ˾ύ 
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ɺʠʜʦʚʝ, ʧʨʝʜʤʝʪ ʥʘ ʦʧʘʟʚʘʥʝ ʚ ʟʦʥʘʪʘ 

˥ͪͯͨ͊ ˴ͦ͒ ˹͙͔͍͙͔͊ͣͤͦ͊ͤ ˥ͪͯͨ͊ ˴ͦ͒ ˹͙͔͍͙͔͊ͣͤͦ͊ͤ 

A 1193 Bombina variegata M 1355 Lutra lutra 

A 1171 Triturus karelinii M 1323 Myotis bechsteinii 

F 5088 Barbus cyclolepis M 1307 Myotis blythii 

F 1149 Cobitis taenia M 1316 Myotis capaccinii 

F 5339 Rhodeus amarus M 1321 Myotis emarginatus 

I 1093* Austropotamobius torrentium M 1324 Myotis myotis 

I 1088 Cerambyx cerdo M 1306 Rhinolophus blasii 

I 6199* Euplagia quadripunctaria  M 1305 Rhinolophus euryale 

I 1083 Lucanus cervus M 1304 Rhinolophus ferrumequinum 

I 1089 Morimus funereus M 1303 Rhinolophus hipposideros 

I 1084* Osmoderma eremita M 1371 Rupicapra rupicapra balcanica 

I 4053 Paracaloptenus caloptenoides  M 1354* Ursus arctos 

I 4042 Polyommatus eroides M 2635 Vormela peregusna 

I 1087* Rosalia alpina R 1220 Emys orbicularis 

M 1308 Barbastella barbastellus R 1219 Testudo graeca 

M 1352* Canis lupus R 1217 Testudo hermanni 

ϝ ͙͙͔͙ͨͪͦͪͭͭͤ ͘ ͊ ͍͔ͦͨ͊͊ͤ͘ ό˭ˣ˾ύ 

˴͊ͭͦ ͊ͨ͊͘͡ͻ͙ ͫ ͍͙ͫͦ͊͟ ͙͙͡ ͔ͫͪ͒ͤ͊ ͔͔ͫͭͨͤ ͊͘ ͦͤ͊ͭ͊͘ ͫ͊ ͙͔͙͒ͤͭͺ͙ͼ͙͙ͪ͊ͤ ͔͙͔͒ͨͦͤͪ͊ͤ ͤ͊ 
͙͍͙͋ͭͦ ͦͭͨ͊͒Άͼ͙ κ ͦͭͨ͊͒Άͼ͙ ͦͭ ͨͦ;͙͍͙ͤ ͍͔͒ͦͣͦΣ ͪ͊͘;͙͍͔ͫͭ͊ͤ ͤ͊ ͎͙͔ͦͪͭΣ ͍͙͊ͯͫͭ͊ͤ͘Ύ, 
ˮ͔͔͙ͣͤͤ͘Ύ ͤ͊ ͻ͙͎͒ͪͦͪ͊ͺ͙͔ͫͭ͟ ͺͯͤ͟ͼ͙͙Σ ͔͙͍͙͙ͨͪ͒͊ͤ͘͟ ͦͭ ;͍͔ͦ͊͟ ͔͙ͨͪͦͣͤ ͤ͊ 
ͻ͙͍͙͒ͪ͊͡;͙͔ͤͭ ͍͙ͯͫͦ͡Ύ ͙ ͒ͪΦ 

˭͊ ͦ͘ ͤ͊ͭ͊ ͟Άͣ ͔ͣͦͣͤͭ͊ ͤ͊ ͙ͦͣͨ͊͟͡ͼ͙Ύ ͤ͊ ͙͔͒͊ͤͤͭ ͊͘ ͤ͊ͫͭͦΎ΅͊ͭ͊ ͦͼ͔ͤ͊͟ ͔ͤ ͫ͊ 
͔͔͔͙ͦͨͪ͒ͤ͡ ͔ͫͨͼ͙ͺ͙;͙ͤ ͙ ͙ͨͦ͒ͪͦ͋ͤ ͼ͔͙͡ ͤ͊ ͍͔ͦͨ͊͊ͤ͘Φ  

˭͊΅͙͔ͭͤ͊ ͦͤ͊͘ ά˾͙͔ͯͨͭ - ˿ ͔ͭͪͯͣ΄͙ͤͼ͊έ όBG0001023) 

˭͊΅͙͔ͭͤ͊ͭ͊ ͦͤ͊͘ ͔ ͦ͋Ύ͍͔ͤ͊ ͫ ͼ͔͡Υ  

Á ͍͔ͦͨ͊͊ͤ͘ ͙ ͨͦ͒͒Ά͔ͪ͗͊ͤ ͤ͊ ͙͍͔͔ͭͨͦͭ ͙͙ͨͪͪͦ͒ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͙ 
͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎͭ͊ ͤ͊ ͍͙͍͔͒ͦΣ ͔͔ͨͪ͒ͣͭ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ ͍ ͦͤ͊ͭ͊͘Σ ͔ͭͻ͙͔ͤͭ 
ͨͦͨͯ͊͡ͼ͙͙ ͙ ͔͙͔ͪ͊ͨͪͦͫͭͪ͊ͤͤ͘ ͍ ͎͙ͪ͊ͤͼ͙͔ͭ ͤ͊ ͦͤ͊ͭ͊͘Σ ͊͘ ͙͎͔ͨͦͫͭ͊ͤ ͙ 
ͨͦ͒͒Ά͔ͪ͗͊ͤ ͤ͊ ͎͙͋͊ͦͨͪ͡Ύͭͤͦͭͦ ͙ͣ ͙ͨͪͪͦ͒ͦ͊͘΅͙ͭͤͦ ͫΆͫͭͦΎ͙͔ͤ ͍ 
˴͙͔͙ͦͤͭͤͤͭ͊ͤ͡Ύ ͙͎͔͎͋ͦͦͪ͊ͺ͙ͫ͟ ͔͎͙ͪͦͤΤ  

Á ͨͦ͒ͦ͋ͪΎ͍͔͊ͤ ͤ͊ ͫͭͪͯͭͯͪ͊ͭ͊͟ ͙ ͺͯͤ͟ͼ͙͙͔ͭ ͤ͊ ͙͙ͨͪͪͦ͒ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͫ 
͍͔ͦ͒ͦ͟ рнмлΣ фм9лϝΣ фмaлΣ фн/л ͙ фн5лΤ  

Á ͨͦ͒ͦ͋ͪΎ͍͔͊ͤ ͤ͊ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎͭ͊ ͤ͊ ͍͙͍͔͔͒ͦͭ  ˶͔͍ͦͨ͊ͪ͒ͦ  ͫͣͦ͟  ό9ƭŀǇƘŜ 
ǎƛǘǳƭŀύΣ  ˮ͍͙;͔ͫͭ ͫͣͦ͟ όElaphe quatuorlineataύΣ ͙͔͔̊ͨͦ͋͒ͪͤ͊ ͔ͦͫͭͤͯͪ͊͟͟ ό¢ŜǎǘǳŘƻ 
ƎǊŀŜŎŀύ ͙ ̑͗ͤ͊ ͋͊ͭͤ͊͡ ͔ͦͫͭͤͯͪ͊͟͟ όaŀǳǊŜƳȅǎ ŎŀǎǇƛŎŀύΤ  

Á ͙ͨͪ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭ ͨͦ͒ͦ͋ͪΎ͍͔͊ͤ ͤ͊ ͫΆͫͭͦΎ͙͔ͤͭͦ ͙͙͡ ͍Ά͍ͫͭ͊ͤͦ͘Ύ͍͔͊ͤ ͤ͊ 
͙͍͔ͭͨͦ ͙͙ͨͪͪͦ͒ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͙ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͙ ͨͦͨͯ͊͡ͼ͙͙ ͤ͊ ͍͙͍͔͒ͦΣ 
͔͔ͨͪ͒ͣͭ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ ͍ ͦͤ͊ͭ͊͘Φ 

˽͙͙͔͙ͪͦͪͭͭͤ ͊͘ ͍͔ͦͨ͊͊ͤ͘ ͍ ͊͘΅͙͔ͭͤ͊ͭ͊ ͦͤ͊͘ ͫ͊ ͙ͭͨΆͭ ͙ͨͪͪͦ͒ͤͦ ͔͙͙͔ͣͫͭͦͦ͋ͭ͊ͤ ͙ ͍͙͍͔͒ͦΣ 
͔͔ͨͪ͒ͣͭ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ ͍ ͦͤ͊ͭ͊͘Σ ͦͤ͊͘;͔͙ͤ ͫΆͫ ͤ͊͘͟ όϝύ ͍ ͙͔͙ͨͪͦ͗ͤ͡Ύ Ѕ м ͙ Ѕ н ͦͭ ˭ˣ˾Σ 
͍͙͒Άͭ Erannis ankeraria, ͟ ͊ͭͦ͟ ͙ ͙͍͔͔ͭͨͦͭ ͙͙ͨͪͪͦ͒ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͙ ͍͙͍͔͔͒ͦͭΣ ͊͘ ͙ͦͭͦ͟ 
ͫ͊ ͔͔͔͙ͦͨͪ͒ͤ͡ ͼ͔͙͡ ͊͘ ͨͦ͒ͦ͋ͪΎ͍͔͊ͤΦ 
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ʊʠʧʦʚʝ ʧʨʠʨʦʜʥʠ ʤʝʩʪʦʦʙʠʪʘʥʠʷ, ʧʨʝʜʤʝʪ ʥʘ ʦʧʘʟʚʘʥʝ ʚ ʟʦʥʘʪʘ 

˴ͦ͒ ˹͙͔͍͙͔͊ͣͤͦ͊ͤ 

5210 ̆ͪ͊ͫͭ͊͊͡ͼ͙ ͫ WǳƴƛǇŜǊǳǎ ǎǇǇΦ 

6210 
˽͔͔͍͔͙ͦͯͫͭͫͭͤ͡ ͫͯͻ͙ ͔͍͙ͭͪͤ ͙ ͻ͍͙ͪ͊ͫͭͦ ͫΆͦ͋΅͔͍ͫͭ͊ ͍Άͪͻͯ ͍͍͙͊ͪͦ͟ όCŜǎǘǳŎƻ .ǊƻƳŜǘŀƭƛŀύ 
όϝ͍͙͊͗ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͤ͊ ͦͪͻ͙͔͙͒ύ 

6220* ˽͔͍͔͙ͫ͒ͦͫͭͨ ͫ ͙͙͗ͭͤ ͙ ͔͎͙͒ͤͦͦ͒΄͙ͤ ͔͙ͪ͊ͫͭͤΎ ͦͭ ͊ͫ͟͡ ¢ƘŜǊƻ .ǊŀŎƘȅǇƻŘƛŜǘŜŀ 

6420 ˿͔͙͔͙ͪ͒ͣͤͦͣͦͪͫ͘͟ ͍͙͊͗ͤ͡ ͔͍͙ͭͪͤ ͫΆͦ͋΅͔͍ͫͭ͊ ͦͭ ͍͙͙ͫͦ͟ ͔͍͙ͭͪ ͦͭ ͫΆΌ͊͘ aƻƭƛƴƛƻ 

8230 ˿͙͙͙͊ͭͤ͟͡ ͙ͫ͊͟͡ ͫ ͙͔ͨͦͤͪͤ͊ ͙͔ͪ͊ͫͭͭͤͦͫͭ͡ ͦͭ ͫΆΌ͙͔ͭ͘ {ŜŘƻ - Veronicion dillenii 

8310 ˹͔͎͔͙͋͊ͦͯͫͭͪͦͤ͡ ͔ͨ΅͔͙ͪ 

91AA* ˮͭͦ͘;͙ͤ ͎͙ͦͪ ͦͭ ͦͫͣ͊ͭ͟ ͒Ά͋ 

фм˩лϝ 
ˢ͍͙͙ͯ͊ͤ͡͡ ͎͙ͦͪ ͫ !ƭƴǳǎ Ǝƭǳǘƛƴƻǎŀ ͙ CǊŀȄƛƴǳǎ ŜȄŎŜƭǎƛƻǊ ό!ƭƴƻ-Pandion, Alnion incanae, Salicion 
albae) 

91M0  ˣ͊͊ͤͦ͟͡-͎͍͙ͦͪͯͤͦ ͎͙ͦͪ 

92C0 ˥͙ͦͪ ͦͭ tƭŀǘŀƴǳǎ ƻǊƛŜƴǘŀƭƛǎ 

92D0  ͙̑͗ͤ ͚͔ͪ͊ͪ͟;͙ͤ ͎͔͙͙͊ͪ͡ ͙ ͻͪ͊ͫͭ͊͊͡ͼ͙ όbŜǊƛƻ-¢ŀƳŀǊƛŎŜǘŜŀ ͙ {ŜŎǳǊƛƴŜƎƛƻƴ ǘƛƴŎǘƻǊƛŀŜύ 

*  ͨ ͙͙͔͙ͪͦͪͭͭͤ ͘ ͊ ͍͔ͦͨ͊͊ͤ͘ ό˭ˣ˾ύ 

ɺʠʜʦʚʝ, ʧʨʝʜʤʝʪ ʥʘ ʦʧʘʟʚʘʥʝ ʚ ʟʦʥʘʪʘ 

˥ͪͯͨ͊ ˴ͦ͒ ˹͙͔͍͙͔͊ͣͤͦ͊ͤ ˥ͪͯͨ͊ ˴ͦ͒ ˹͙͔͍͙͔͊ͣͤͦ͊ͤ 

A 1193 Bombina variegata I 1087* Rosalia alpina 

A 1171 Triturus karelinii I 1032*  Unio crassus 

F 1130 Aspius aspius M 1308 Barbastella barbastellus 

F 5088 Barbus cyclolepis M 1352* Canis lupus 

F 1149 Cobitis taenia M 1355 Lutra lutra 

F 5339 Rhodeus amarus M 1323 Myotis bechsteinii 

I 1093* Austropotamobius torrentium M 1307 Myotis blythii 

I 1914* Carabus menetriesi pacholei M 1324 Myotis myotis 

I 1088 Cerambyx cerdo M 1304 Rhinolophus ferrumequinum 

I 4045 Coenagrion ornatum M 1303 Rhinolophus hipposideros 

I 4033 Erannis ankeraria M 2635 Vormela peregusna 

I 1074 Eriogaster catax R 1279 Elaphe quatuorlineata 

I 6199* Euplagia quadripunctaria R 1293 Elaphe situla 

I 1083 Lucanus cervus R 1220 Emys orbicularis 

I 1060 Lycaena dispar R 1222 Mauremys caspica 

I 1089 Morimus funereus R 1219 Testudo graeca 

I 1037 Ophiogomphus cecilia R 1217 Testudo hermanni 

ϝ ͙͙͔͙ͨͪͦͪͭͭͤ ͘ ͊ ͍͔ͦͨ͊͊ͤ͘ ό˭ˣ˾ύ 

˴͊ͭͦ ͊ͨ͊͘͡ͻ͙ ͫ ͍͙ͫͦ͊͟ ͙͙͡ ͔ͫͪ͒ͤ͊ ͔͔ͫͭͨͤ ͊͘ ͦͤ͊ͭ͊͘ ͫ͊ ͙͔͙͒ͤͭͺ͙ͼ͙͙ͪ͊ͤ ͙͍͔ͯͫͭͤͦ͘͟ 
͔͊ͫ͘͡Ύ͍͔͊ͤ ͍ ͙͙ͦͭͪͭ͟ ͔͙ͣ͘ ό͔͔͙ͤͣͫͭͤ ͒Ά͍͔͙ͪͫͤ ͍͙͍͔͒ͦύΣ ͙͔͔͙ͣͤͤ͘Ύ ͤ͊ ͻ͙͎͒ͪͦͪ͊ͺ͙͔ͫͭ͟ 
ͺͯͤ͟ͼ͙͙, ͒ͦ ͙͍͋ ͤ͊ ͨΎͫΆ͟ ͙ ;͊͟Ά͡, ͔͒ ͙͔ͨͦͤͪ͊ͤ ͤ͊ ͙͔͙ͤͪͭͤ ͔͙͙ͣ͊ͭͪ͊͡, ͔͒ ͙͔ͨͦͤͪ͊ͤ ͤ͊ 
͙͍͙͋ͭͦ ͦͭͨ͊͒Άͼ͙ κ ͦͭͨ͊͒Άͼ͙ ͦͭ ͨͦ;͙͍͙ͤ ͍͔͒ͦͣͦΣ ͙͙͔͊ͤ͊ͪ͊ͤ͘͟͡ ͙ ͦͭͦͤ͟͡Ύ͍͔͊ͤ ͤ͊ ͍͙ͦ͒, 
ͨͪ ͙ͦͣ΄͔͙ͤ͡ ͙͙͡ ͭΆ͎͍͙ͪͦͫ͟ ͙ͦͤ͘ ͙  ͒ͪΦ 

˭͊ ͦͤ͊ͭ͊͘ ͟Άͣ ͔ͣͦͣͤͭ͊ ͤ͊ ͙ͦͣͨ͊͟͡ͼ͙Ύ ͤ͊ ͙͔͒͊ͤͤͭ ͊͘ ͤ͊ͫͭͦΎ΅͊ͭ͊ ͦͼ͔ͤ͊͟ ͔ͤ ͫ͊ 
͔͔͔͙ͦͨͪ͒ͤ͡ ͔ͫͨͼ͙ͺ͙;͙ͤ ͙ ͙ͨͦ͒ͪͦ͋ͤ ͼ͔͙͡ ͤ͊ ͍͔ͦͨ͊͊ͤ͘Φ  

˭͊΅͙͔ͭͤ͊ ͦͤ͊͘ ά˾͙ͦ͒ͦͨ - ˭ ͙͊ͨ͊͒ͤέ όBG0001030) 

˭͊΅͙͔ͭͤ͊ͭ͊ ͦͤ͊͘ ͔ ͦ͋Ύ͍͔ͤ͊ ͫ ͼ͔͡Υ  

Á ͍͔ͦͨ͊͊ͤ͘ ͙ ͨͦ͒͒Ά͔ͪ͗͊ͤ ͤ͊ ͙͍͔͔ͭͨͦͭ ͙͙ͨͪͪͦ͒ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͙ 
͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎͭ͊ ͤ͊ ͍͙͍͔͒ͦΣ ͔͔ͨͪ͒ͣͭ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ ͍ ͦͤ͊ͭ͊͘Σ ͔ͭͻ͙͔ͤͭ 
ͨͦͨͯ͊͡ͼ͙͙ ͙ ͔͙͔ͪ͊ͨͪͦͫͭͪ͊ͤͤ͘ ͍ ͎͙ͪ͊ͤͼ͙͔ͭ ͤ͊ ͦͤ͊ͭ͊͘Σ ͊͘ ͙͎͔ͨͦͫͭ͊ͤ ͙ 



˨˻ ˿ˤ ͤ͊ ͔ͨͪͦͭ͟ ͤ͊ ˽̂˾x ͍  ˭͊ ͔͙ͨ͊͒ͤͦ͋ͦͣͦͪͫ͟͡ ͪ ͚͊ͦͤ 2022-2027 

 

21 

 

ͨͦ͒͒Ά͔ͪ͗͊ͤ ͤ͊ ͎͙͋͊ͦͨͪ͡Ύͭͤͦͭͦ ͙ͣ ͙ͨͪͪͦ͒ͦ͊͘΅͙ͭͤͦ ͫΆͫͭͦΎ͙͔ͤ ͍ 
ͫΆ͍͔͙͔ͦͭͭͤͭ ͙͎͔͎͋ͦͦͪ͊ͺ͙ͫ͟ ͔͎͙͙ͪͦͤ;  

Á ͍͔͙ͯ͡;͍͔͊͊ͤ ͤ͊ ͙ͨͪͤͦͫ͊ ͤ͊ ͊͘΅͙͔ͭͤ͊ͭ͊ ͦͤ͊͘ ͨͦ ͦͭͤͦ΄͔͙͔ͤ ͤ͊ ͨͦ͡΅ͭ͊ ͤ͊ 
͙͙ͨͪͪͦ͒ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͫ ͍͔ͦ͒ͦ͟ снолϝ ͙ тмпл ͍ ;͊ͫͭͭ͊ ͦͭ ͊͘΅͙͔ͭͤ͊ͭ͊ 
ͦͤ͊͘Σ ͨͦͨ͊͒͊΅͊ ͍ ˢ͙͚͙ͨͫ͟͡Ύ ͙͎͔͎͋ͦͦͪ͊ͺ͙ͫ͟ ͔͎͙ͪͦͤΤ  

Á ͨͦ͒ͦ͋ͪΎ͍͔͊ͤ ͤ͊ ͫͭͪͯͭͯͪ͊ͭ͊͟ ͙ ͺͯͤ͟ͼ͙͙͔ͭ ͤ͊ ͙ͨͪͪͦ͒ͤͦ ͔͙͙͔ͣͫͭͦͦ͋ͭ͊ͤ ͫ ͦ͒͟ 
9560*;  

Á ͨͦ͒ͦ͋ͪΎ͍͔͊ͤ ͤ͊ ͫͭͪͯͭͯͪ͊ͭ͊͟ ͙ ͺͯͤ͟ͼ͙͙͔ͭ ͤ͊ ͙͙ͨͪͪͦ͒ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͫ 
͍͔ͦ͒ͦ͟ омслΣ снолϝΣ сн!лΣ спмлΣ фмулϝΣ фм/!Σ фм5лϝΣ фм9лϝΣ фмIлϝΣ фмaлΣ фм²лΣ 
фм½лΣ фнтлΣ фн/лΣ фпмлΣ фролϝΣ ͙ фр!л ͍ ;͊ͫͭͭ͊ ͦͭ ͊͘΅͙͔ͭͤ͊ͭ͊ ͦͤ͊͘Σ ͨͦͨ͊͒͊΅͊ 
͍ ˢ͙͚͙ͨͫ͟͡Ύ ͙͎͔͎͋ͦͦͪ͊ͺ͙ͫ͟ ͔͎͙ͪͦͤΤ  

Á ͨͦ͒ͦ͋ͪΎ͍͔͊ͤ ͤ͊ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎͭ͊ ͤ͊ ͍͙͍͔͔͒ͦͭ ˿͔͙͔͙ͪ͒ͣͤͦͣͦͪͫ͘͟ ͍ͨͦ͒ͦͦͤͦͫ͟ 
όwƘƛƴƻƭƻǇƘǳǎ ōƭŀǎƛƛύΣ ˻͙͍͔͋ͤͦͤ͊͟ ͋͊ͭͤ͊͡ ͔ͦͫͭͤͯͪ͊͟͟ ό9Ƴȅǎ ƻǊōƛŎǳƭŀǊƛǎύΣ ˣ͊ͭͤͦ͡ 
͔ͨͭ͡Έ͍ͦͦ ͔ͨͪͦ όDƭŀŘƛƻƭǳǎ ǇŀƭǳǎǘǊƛǎύ ͙ IŀƳŀǘƻŎŀǳƭƛǎ ǾŜǊƴƛŎƻǎǳǎ ͍ ;͊ͫͭͭ͊ ͦͭ 
͊͘΅͙͔ͭͤ͊ͭ͊ ͦͤ͊͘Σ ͨͦͨ͊͒͊΅͊ ͍ ˢ͙͚͙ͨͫ͟͡Ύ ͙͎͔͎͋ͦͦͪ͊ͺ͙ͫ͟ ͔͎͙ͪͦͤΤ  

Á ͨͦ͒͒Ά͔ͪ͗͊ͤ ͤ͊ ͍ͫΆͪ͊ͤͦͫͭͭ͊͘ ͤ͊ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎͭ͊ ͤ͊ ͙͙͔͙͔ͨͪͦͪͭͭͤͭ ͊͘ 
͍͔ͦͨ͊͊ͤ͘ ͍͙͍͔͒ͦ ϝ˴͊ͺΎ͍͊ ͔ͣ;͊͟ ό¦Ǌǎǳǎ ŀǊŎǘƻǎύ ͙ ϝ˩͍͔͚͙ͪͦͨͫ͟ ͍Ά͟͡ ό/ŀƴƛǎ ƭǳǇǳǎύΣ 
͊ͭͦ͟͟ ͙ ͤ͊ ͍͙͒͊ ˨͙͍͊ ͦ͊͘͟ όwǳǇƛŎŀǇǊŀ ǊǳǇƛŎŀǇǊŀ ōŀƭŎŀƴƛŎŀύ; 

Á ͙ͨͪ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭ ͨͦ͒ͦ͋ͪΎ͍͔͊ͤ ͤ͊ ͫΆͫͭͦΎ͙͔ͤͭͦ ͙͙͡ ͍Ά͍ͫͭ͊ͤͦ͘Ύ͍͔͊ͤ ͤ͊ 
͙͍͔ͭͨͦ ͙͙ͨͪͪͦ͒ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͙ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͙ ͨͦͨͯ͊͡ͼ͙͙ ͤ͊ ͍͙͍͔͒ͦΣ 
͔͔ͨͪ͒ͣͭ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ ͍ ͦͤ͊ͭ͊͘Φ 

˽͙͙͔͙ͪͦͪͭͭͤ ͊͘ ͍͔ͦͨ͊͊ͤ͘ ͍ ͊͘΅͙͔ͭͤ͊ͭ͊ ͦͤ͊͘ ͫ͊ ͙͍͔͔ͭͨͦͭ ͙͙ͨͪͪͦ͒ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͙ 
͍͙͍͔͒ͦΣ ͔͔ͨͪ͒ͣͭ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ ͍ ͦͤ͊ͭ͊͘Σ ͦͤ͊͘;͔͙ͤ ͫΆͫ ͤ͊͘͟ όϝύ ͍ ͙͔͙ͨͪͦ͗ͤ͡Ύ Ѕ м ͙ Ѕ н ͦͭ 
˭ˣ˾Σ ͙ͭͨΆͭ ͙ͨͪͪͦ͒ͤͦ ͔͙͙͔ͣͫͭͦͦ͋ͭ͊ͤ ͫ ͦ͒͟ пл.лΣ ͊ͭͦ͟͟ ͙ ͙͍͔͔ͭͨͦͭ ͙͙ͨͪͪͦ͒ͤ 
͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͙ ͍͙͍͔͔͒ͦͭΣ ͊͘ ͙ͦͭͦ͟ ͫ͊ ͔͔͔͙ͦͨͪ͒ͤ͡ ͼ͔͙͡ ͊͘ ͨͦ͒ͦ͋ͪΎ͍͔͊ͤ. 

ʊʠʧʦʚʝ ʧʨʠʨʦʜʥʠ ʤʝʩʪʦʦʙʠʪʘʥʠʷ, ʧʨʝʜʤʝʪ ʥʘ ʦʧʘʟʚʘʥʝ ʚ ʟʦʥʘʪʘ 

˴ͦ͒ ˹͙͔͍͙͔͊ͣͤͦ͊ͤ 

3150 ˩͔͍͔͙ͫͭͫͭͤ ͔ͯͭͪͦͺ͙ͤ ͔͔ͪ͊͘ ͫ ͙͔ͪ͊ͫͭͭͤͦͫͭ͡ ͦͭ ͙ͭͨ͊ aŀƎƴƻǇƻǘŀƳƛƻƴ ͙͙͡ IȅŘǊƻŎƘŀǊƛǘƛƻƴ 

3160 ˩͔͍͔͙ͫͭͫͭͤ ͙͒ͫͭͪͦͺ͙ͤ ͔͔ͪ͊͘ 

3260 
˾͍͙͙͊ͤͤͤ ͙͙͡ ͙͙ͨ͊ͤͤͫ͟͡ ͔͙ͪ͟ ͫ ͙͔ͪ͊ͫͭͭͤͦͫͭ͡ ͦͭ wŀƴǳƴŎǳƭƛƻƴ Ŧƭǳƛǘŀƴǘƛǎ ͙ /ŀƭƭƛǘǊƛŎƘƻ-
Batrachion 

4060 ˢ͙͚͙ͨͫ͟͡ ͙ ͔͙͋ͦͪ͊ͤ͡ ͔͙͙͙ͪͦ͒ͤ͟ ͫΆͦ͋΅͔͍ͫͭ͊ 

4090 ˩͔͙ͤ͒ͣ;͙ͤ ͦͪͦ-͔͙͔͙ͫͪ͒ͣͤͦͣͦͪͫ͘͟ ͫΆͦ͋΅͔͍ͫͭ͊ ͦͭ ͙͙ͤͫ͟ ͙͍͙͋ͦ͒͡ ͻͪ͊ͫͭ;͔ͭ͊ 

40B0 ˾͙ͦ͒ͦͨͫ͟ ͫΆͦ͋΅͔͍ͫͭ͊ ͤ͊ tƻǘŜƴǘƛƭƭŀ ŦǊǳǘƛŎƻǎŀ 

5130 ˿Άͦ͋΅͔͍ͫͭ͊ ͤ͊ WǳƴƛǇŜǊǳǎ ŎƻƳƳǳƴƛǎ ͍Άͪͻͯ ͍͍͙͊ͪͦ͟ 

5210 ̆ͪ͊ͫͭ͊͊͡ͼ͙ ͫ WǳƴƛǇŜǊǳǎ ǎǇǇΦ 

6110* ˻͍͔͙ͭͦͪͤ ͊͟͡ͼ͙ͺ͙͙ͤ͡ ͙͙͡ ͙͋͊͘ͺ͙͙ͤ͡ ͔͍͙ͭͪͤ ͫΆͦ͋΅͔͍ͫͭ͊ ͦͭ !ƭȅǎǎƻ-Sedion albi 

6210 
˽͔͔͍͔͙ͦͯͫͭͫͭͤ͡ ͫͯͻ͙ ͔͍͙ͭͪͤ ͙ ͻ͍͙ͪ͊ͫͭͦ ͫΆͦ͋΅͔͍ͫͭ͊ ͍Άͪͻͯ ͍͍͙͊ͪͦ͟όFestuco Brometalia) 
όϝ͍͙͊͗ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͤ͊ ͦͪͻ͙͔͙͒ύ 

6230* ˣ͎͙ͦ͊ͭ ͤ͊ ͍͙͍͔͒ͦ ͊ͪͭ͟Ά͍͙ͦ͡ ͫΆͦ͋΅͔͍ͫͭ͊ ͍Άͪͻͯ ͙͙͔ͫ͊ͭͤ͟͡ ͔͔ͭͪͤ ͍ ͙͙͔ͨ͊ͤͤͭ͡ 

62A0 ˮͭͦ͘;ͤͦ ͔͙͔͙ͫͯ͋ͫͪ͒ͣͤͦͣͦͪͫ͘͟ ͫͯͻ͙ ͔͍͙ͭͪͤ ͫΆͦ͋΅͔͍ͫͭ͊ 

62D0 ˻ͪͦ-͙͙͚͙ͣͫ͘͟ ͊ͼ͙͒ͦͺ͙͙ͤ͡ ͔͍͙ͭͪͤ ͫΆͦ͋΅͔͍ͫͭ͊ 

6410 ˶͙͍͙͊͒ ͫ aƻƭƛƴƛŀ ͤ͊ ͙͊ͪ͋ͦͤ͊ͭͤ͟Σ ͭͦͪͺ͔͙ͤ ͙͙͡ ͎͙͔͙ͤͫͭ͡ ͨͦ;͍͙ όaƻƭƛƴƛƻƴ ŎŀŜǊǳƭŜŀŜύ 

6430 ͙̆͒ͪͦͺ͙͙ͤ͡ ͫΆͦ͋΅͔͍ͫͭ͊ ͦͭ ͍͙͙ͫͦ͟ ͔͍͙ͭͪ ͍ ͍͙͙͔ͪ͊ͤͤͭ ͙ ͍ ͙͙ͨ͊ͤͤͫ͟͡Ύ ͒ͦ ͙͚͙͊ͨͫ͟͡Ύ ͨͦΎͫ 

6510 ˹͙͙͙ͤͤ͘ ͔͙ͫͤͦͦͫͤ͟ ͙͍͙͊͒͡ 

6520 ˽͙͙͊ͤͤͫ͟͡ ͔͙ͫͤͦͦͫͤ͟ ͙͍͙͊͒͡ 

7140 ˽͔ͪͻ͙ͦ͒ͤ ͋͊ͭ͊͡ ͙ ͍ͨ͊͊͡΅͙ ͍͙͙ͨͦ͒͗ͤ ͭͦͪͺ͙΅͊ 

7220* ˮ͍͙ͦͪ͘ ͫ ͍ͭΆͪ͒͊ ͍ͦ͒͊ ͫ ͭͯͺ͔͙ͫͭ ͺͦͪͣ͊ͼ͙͙ ό/ǊŀǘƻƴŜǳǊƛƻƴύ 



˨˻ ˿ˤ ͤ͊ ͔ͨͪͦͭ͟ ͤ͊ ˽̂˾x ͍  ˭͊ ͔͙ͨ͊͒ͤͦ͋ͦͣͦͪͫ͟͡ ͪ ͚͊ͦͤ 2022-2027 

 

22 

 

˴ͦ͒ ˹͙͔͍͙͔͊ͣͤͦ͊ͤ 

8210 ̆͊ͣͦ͘ͺ͙ͭͤ͊ ͙͔ͪ͊ͫͭͭͤͦͫͭ͡ ͨͦ ͍͍͙͍͙͊ͪͦͦ͟ ͙ͫ͊ͤ͟͡ ͍͔ͫͦͤͦ͟͡ 

8220 ̆͊ͣͦ͘ͺ͙ͭͤ͊ ͙͔ͪ͊ͫͭͭͤͦͫͭ͡ ͨͦ ͙͙͙ͫ͊ͭͤ͟͡ ͙ͫ͊ͤ͟͡ ͍͔ͫͦͤͦ͟͡ 

8230 
˿͙͙͙͊ͭͤ͟͡ ͙ͫ͊͟͡ ͫ ͙͔ͨͦͤͪͤ͊ ͙͔ͪ͊ͫͭͭͤͦͫͭ͡ ͦͭ ͫΆΌ͙͔ͭ͘ {ŜŘƻ-{ŎƭŜǊŀƴǘƘƛƻƴ ͙͙͡ {ŜŘƻ ŀƭōƛ-
Veronicion dillenii 

8310 ˹͔͎͔͙͋͊ͦͯͫͭͪͦͤ͡ ͔ͨ΅͔͙ͪ 

9110 ˣ͍͙ͯͦ͟ ͎͙ͦͪ ͦͭ ͙ͭͨ͊ [ǳȊǳƭƻ-Fagetum 

9130 ˣ͍͙ͯͦ͟ ͎͙ͦͪ ͦͭ ͙ͭͨ͊ !ǎǇŜǊǳƭƻ-Fagetum 

9150 ͔́ͪͣͦͺ͙͙ͤ͡ ͋ ͍͙ͯͦ͟ ͎͙ͦͪ ό/ŜǇƘŀƭŀƴǘƘŜǊƻ-Fagion) 

9170 ˨Ά͍͋ͦͦ-͎͊͋Ά͍͙ͪͦ ͎͙ͦͪ ͦͭ ͙ͭͨ͊ Dŀƭƛƻ-Carpinetum 

9180* ˿͔͔͙ͣͫͤ ͎͙ͦͪ ͦͭ ͫΆΌ͊͘ ¢ƛƭƛƻ-!ŎŜǊƛƻƴ ͍Άͪͻͯ ͙͔͙ͫͨ ͙ ͫͭͪΆ͙ͣͤ ͍͔ͫͦͤͦ͟͡ 

91AA* ˮͭͦ͘;͙ͤ ͎͙ͦͪ ͦͭ ͦͫͣ͊ͭ͟ ͒Ά͋ 

91BA ˸͙͙͚͙ͫ͘͟ ͎͙ͦͪ ͦͭ ͙͍͔ͦ͋ͤͦͤ͊͟ ͔͊͡ 

91CA ˾͙ͦ͡-˾͙ͦ͒ͦͨͫ͟ ͙ ˿͙͙ͭ͊ͪͦͨ͊ͤͤͫ͟͡ ͋Ύ͍͙͋ͦͪͦ͡ ͎͙ͦͪ 

91D0 ˸ͦ;͙ͯͪͤ ͎͙ͦͪ 

91E0* 
ˢ͍͙͙ͯ͊ͤ͡͡ ͎͙ͦͪ ͫ !ƭƴǳǎ Ǝƭǳǘƛƴƻǎŀ ͙ CǊŀȄƛƴǳǎ ŜȄŎŜƭǎƛƻǊ ό!ƭƴƻ-Pandion, Alnion incanae, Salicion 
albae) 

91H0* ˽͙͊ͤͦͤͫ͟ ͎͙ͦͪ ͫ vǳŜǊŎǳǎ ǇǳōŜǎŎŜƴǎ 

91M0 ˣ͊͊ͤͦ͟͡-͙ͨ͊ͤͦͤͫ͟ ͼ͔͍ͪͦͦ-͎͍͙ͦͪͯͤͦ ͎͙ͦͪ 

91W0 ˸͙͙͚͙ͫ͘͟ ͍͙͋ͯͦ͟ ͎͙ͦͪ 

91Z0 ˸͙͙͚͙ͫ͘͟ ͎͙ͦͪ ͦͭ ͔͙ͫͪ͋ͪͦͫͭͤ͊͡ ͙ͨ͊͡ 

9270 ˥ͪΆͼ͙͟ ͍͙͋ͯͦ͟ ͎͙ͦͪ ͫ !ōƛŜǎ ōƻǊƛǎƛƛ-regis 

92C0 ˥͙ͦͪ ͦͭ tƭŀǘŀƴǳǎ ƻǊƛŜƴǘŀƭƛǎ 

9410 ˢͼ͙͒ͦͺ͙͙ͤ͡ ͎͙ͦͪ ͦͭ tƛŎŜŀ ͍  ͙͙ͨ͊ͤͤͫ͟͡Ύ ͒ͦ ͙͚͙͊ͨͫ͟͡Ύ ͨͦΎͫ ό±ŀŎŎƛƴƛƻ-Piceetea) 

9530* ˿͔͙͔͙ͯ͋ͫͪ͒ͣͤͦͣͦͪͫ͘͟ ͍͙͋ͦͪͦ ͎͙ͦͪ ͫ ͔͔͙ͤ͒ͣ;͙ͤ ͍͙͍͔ͨͦ͒͒ͦ ;͔͔ͪͤ ͋ͦͪ 

9560* ˩͔͙ͤ͒ͣ;͙ͤ ͎͙ͦͪ ͦͭ WǳƴƛǇŜǊǳǎ ǎǇǇΦ 

95A0 ˥͙ͦͪ ͦͭ ͋Ύ͊͡ ͙ ;͔ͪͤ͊ ͣͯͪ͊ 

*  ͨ ͙͙͔͙ͪͦͪͭͭͤ ͘ ͊ ͍͔ͦͨ͊͊ͤ͘ ό˭ˣ˾ύ 

ɺʠʜʦʚʝ, ʧʨʝʜʤʝʪ ʥʘ ʦʧʘʟʚʘʥʝ ʚ ʟʦʥʘʪʘ 

˥ͪͯͨ͊ ˴ͦ͒ ˹͙͔͍͙͔͊ͣͤͦ͊ͤ ˥ͪͯͨ͊ ˴ͦ͒ ˹͙͔͍͙͔͊ͣͤͦ͊ͤ 

A 1193 Bombina variegata M 1310 Miniopterus schreibersii 

A 1171 Triturus karelinii M 1323 Myotis bechsteinii 

F 5088 Barbus cyclolepis M 1307 Myotis blythii 

F 1149 Cobitis taenia M 1316 Myotis capaccinii 

I 1093* Austropotamobius torrentium M 1321 Myotis emarginatus 

I 1088 Cerambyx cerdo M 1324 Myotis myotis 

I 4046 Cordulegaster heros M 1306 Rhinolophus blasii 

I 1086 Cucujus cinnaberinus M 1305 Rhinolophus euryale 

I 1074 Eriogaster catax M 1304 Rhinolophus ferrumequinum 

I 1065 Euphydryas aurinia M 1303 Rhinolophus hipposideros 

I 6199* Euplagia quadripunctaria M 1371 Rupicapra rupicapra balcanica 

I 1083 Lucanus cervus M 1354* Ursus arctos 

I 1089 Morimus funereus M 2635 Vormela peregusna 

I 1084*  Osmoderma eremita P 1386 Buxbaumia viridis 

I 4053 Paracaloptenus caloptenoides P 4067 Echium russicum 

I 4042 Polyommatus eroides P 4096 Gladiolus palustris 

I 1087* Rosalia alpina P 6216 Hamatocaulis vernicosus 

I 1032*  Unio crassus R 1220 Emys orbicularis 

M 1308 Barbastella barbastellus R 1219 Testudo graeca 

M 1352* Canis lupus R 1217 Testudo hermanni 

M 1355 Lutra lutra    

ϝ ͙͙͔͙ͨͪͦͪͭͭͤ ͘ ͊ ͍͔ͦͨ͊͊ͤ͘ ό˭ˣ˾ύ 
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˴͊ͭͦ ͊ͨ͊͘͡ͻ͙ ͫ ͍͙ͫͦ͊͟ ͙͙͡ ͔ͫͪ͒ͤ͊ ͔͔ͫͭͨͤ ͊͘ ͦͤ͊ͭ͊͘ ͫ͊ ͙͔͙͒ͤͭͺ͙ͼ͙͙ͪ͊ͤ ͨͪ ͙ͦͣ΄͔͙ͤ͡ ͙͙͡ 
ͭΆ͎͍͙ͪͦͫ͟ ͙ͦͤ͘Σ ͔͒ ͙͔ͨͦͤͪ͊ͤ ͤ͊ ͙͔͙ͤͪͭͤ ͔͙͙ͣ͊ͭͪ͊͡, ͔͟ ͫͨͦ͊ͭ͊͡ͼ͙Ύ ͤ͊ ͎͙͔ͦͪͭ ͔͋͘ 
͍ͨͦͭͦͪͤͦ ͔͊ͫ͊͗͒͊ͤ͘ ͙͙͡ ͔͔͍͔ͫͭͫͭͤ ͔ͪ͊ͫͭ͗Σ ͙͙͔͊ͤ͊ͪ͊ͤ͘͟͡ ͙ ͦͭͦͤ͟͡Ύ͍͔͊ͤ ͤ͊ ͍͙ͦ͒Σ  
͙͔͔͙ͣͤͤ͘Ύ ͤ͊ ͻ͙͎͒ͪͦͪ͊ͺ͙͔ͫͭ͟ ͺͯͤ͟ͼ͙͙Σ ͔͙͔͒ͨͦͤͪ͊ͤ ͤ͊ ͙͍͙͋ͭͦ ͦͭͨ͊͒Άͼ͙ κ ͦͭͨ͊͒Άͼ͙ ͦͭ 
ͨͦ;͙͍͙ͤ ͍͔͒ͦͣͦ ͙ ͒ͪΦ 

˭͊ ͦͤ͊ͭ͊͘ ͟Άͣ ͔ͣͦͣͤͭ͊ ͤ͊ ͙ͦͣͨ͊͟͡ͼ͙Ύ ͤ͊ ͙͔͒͊ͤͤͭ ͊͘ ͤ͊ͫͭͦΎ΅͊ͭ͊ ͦͼ͔ͤ͊͟ ͔ͤ ͫ͊ 
͔͔͔͙ͦͨͪ͒ͤ͡ ͔ͫͨͼ͙ͺ͙;͙ͤ ͙ ͙ͨͦ͒ͪͦ͋ͤ ͼ͔͙͡ ͤ͊ ͍͔ͦͨ͊͊ͤ͘Φ  

˭͊΅͙͔ͭͤ͊ ͦͤ͊͘ ά˴͔ͪͫͤ͊έ ό.Dлллнллоύ 

˭͊΅͙͔ͭͤ͊ͭ͊ ͦͤ͊͘ ͔ ͦ͋Ύ͍͔ͤ͊ ͫ ͼ͔͡Υ  

Á ͍͔ͦͨ͊͊ͤ͘ ͙ ͨͦ͒͒Ά͔ͪ͗͊ͤ ͤ͊ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎͭ͊ ͤ͊ ͍͙͍͔͒ͦ ͙ͨͭͼ͙Σ ͔͔ͨͪ͒ͣͭ ͤ͊ 
͍͔ͦͨ͊͊ͤ͘ ͍ ͦͤ͊ͭ͊͘Σ  ͊͘ ͙͎͔ͨͦͫͭ͊ͤ ͤ͊ ͭΎͻͤͦͭͦ ͎͙͋͊ͦͨͪ͡Ύͭͤͦ ͙ͨͪͪͦ͒ͦ͊͘΅͙ͭͤͦ 
ͫΆͫͭͦΎ͙͔ͤΤ  

Á ͍Ά͍ͫͭ͊ͤͦ͘Ύ͍͔͊ͤ ͤ͊ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͤ͊ ͍͙͍͔͒ͦ ͙ͨͭͼ͙Σ ͔͔ͨͪ͒ͣͭ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ ͍ 
ͦͤ͊ͭ͊͘Σ  ͊͘ ͙ͦͭͦ͟ ͔ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͨͦ͒ͦ͋ͪΎ͍͔͊ͤ ͤ͊ ͙ͨͪͪͦ͒ͦ͊͘΅͙ͭͤͦͭͦ ͙ͣ 
ͫΆͫͭͦΎ͙͔ͤΦ 

ɺʠʜʦʚʝ, ʧʨʝʜʤʝʪ ʥʘ ʦʧʘʟʚʘʥʝ ʚ ʟʦʥʘʪʘ 

˥ͪͯͨ͊ ˴ͦ͒ ˹͙͔͍͙͔͊ͣͤͦ͊ͤ ˥ͪͯͨ͊ ˴ͦ͒ ˹͙͔͍͙͔͊ͣͤͦ͊ͤ 

B A402 Accipiter brevipes B A238 Dendrocopos medius 

B A086 Accipiter nisus B A429 Dendrocopos syriacus 

B A168 Actitis hypoleucos B A236 Dryocopus martius 

B A079 Aegypius monachus B A379 Emberiza hortulana 

B A229 Alcedo atthis B A511 Falco cherrug 

B A465 Alectoris graeca graeca B A103 Falco peregrinus 

B A255 Anthus campestris B A099 Falco subbuteo 

B A091 Aquila chrysaetos B A096 Falco tinnunculus 

B A090 Aquila clanga B A097 Falco vespertinus 

B A404 Aquila heliaca B A442 Ficedula semitorquata 

B A028 Ardea cinerea B ˢлту Gyps fulvus 

B A215 Bubo bubo B A092 Hieraaetus pennatus 

B A133 Burhinus oedicnemus B A439 Hippolais olivetorum 

B A087 Buteo buteo B A338 Lanius collurio 

B A403 Buteo rufinus B A339 Lanius minor 

B A243 Calandrella brachydactyla B A433 Lanius nubicus 

B A224 Caprimulgus europaeus B A246 Lullula arborea 

B A136 Charadrius dubius B A242 Melanocorypha calandra 

B A031 Ciconia ciconia B A230 Merops apiaster 

B A030 Ciconia nigra B A074 Milvus milvus 

B A080 Circaetus gallicus B A077 Neophron percnopterus 

B A081 Circus aeruginosus B A072 Pernis apivorus 

B A858 Clanga (Aquila) pomarina  B A234 Picus canus 

B A231 Coracias garrulus B A249 Riparia riparia 

B A122 Crex crex B A307 Sylvia nisoria 

˴͊ͭͦ ͊ͨ͊͘͡ͻ͙ ͫ ͍͙ͫͦ͊͟ ͙͙͡ ͔ͫͪ͒ͤ͊ ͔͔ͫͭͨͤ ͊͘ ͦͤ͊ͭ͊͘ ͫ͊ ͙͔͙͒ͤͭͺ͙ͼ͙͙ͪ͊ͤ ͒ͦ ͙͍͋ ͤ͊ ͨΎͫΆ͟ ͙ 
;͊͟Ά͡Σ ͙͔͔͙ͣͤͤ͘Ύ ͤ͊ ͻ͙͎͒ͪͦͪ͊ͺ͙͔ͫͭ͟ ͺͯͤ͟ͼ͙͙Σ ͙͔͙͊ͪͪ͟ ͊͘ ͨΎͫΆ͟ ͙ ;͊͟Ά͡Σ ͙ͪͯ͒ͤ;͔ͤ 



˨˻ ˿ˤ ͤ͊ ͔ͨͪͦͭ͟ ͤ͊ ˽̂˾x ͍  ˭͊ ͔͙ͨ͊͒ͤͦ͋ͦͣͦͪͫ͟͡ ͪ ͚͊ͦͤ 2022-2027 

 

24 

 

͙͍͒ͦ͋Σ ͔͙͔͒ͨͦͤͪ͊ͤ ͤ͊ ͙͍͙͋ͭͦ ͦͭͨ͊͒Άͼ͙ κ ͦͭͨ͊͒Άͼ͙ ͦͭ ͨͦ;͙͍͙ͤ ͍͔͒ͦͣͦΣ ͗ͨ ͙͙͙ͤ͡Σ 
͍͙͙ͫͦͦͫͦͪͦͫͭͤ͟͟ ͙͙͙ͤ͡Σ ͨΆ͙ͭ΅͊Σ ΄͔ͦͫͭ͊Σ ͍ͦ͡Σ ΄͍ͯͣͦͦ ͊ͣ͘ΆͪͫΎ͍͔͊ͤΣ ͍͙͊ͯͫͭ͊ͤ͘Ύ ͙ ͒ͪΦ 

˭͊ ͦͤ͊ͭ͊͘ ͫ͊ ͔͔͔͙ͦͨͪ͒ͤ͡ ͙ ͙͔͙ͨͪͭ ͔ͫͨͼ͙ͺ͙;͙ͤ ͙ ͙ͨͦ͒ͪͦ͋ͤ ͼ͔͙͡ ͤ͊ ͍͔ͦͨ͊͊ͤ͘Σ ͎͔͙ͪ͊͒͊ͤ͘͡ 
ͨ -ͦ͒ͦͯ͡Φ 

˭͊΅͙͔ͭͤ͊ ͦͤ͊͘ ά˭͙͊ͨ͊͒ͤ ˾͙ͦ͒ͦͨέ όBG0002063) 

˭͊΅͙͔ͭͤ͊ͭ͊ ͦͤ͊͘ ͔ ͦ͋Ύ͍͔ͤ͊ ͫ ͼ͔͡Υ  

Á ͍͔ͦͨ͊͊ͤ͘ ͙ ͨͦ͒͒Ά͔ͪ͗͊ͤ ͤ͊ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎͭ͊ ͤ͊ ͍͙͍͔͒ͦ ͙ͨͭͼ͙Σ ͔͔ͨͪ͒ͣͭ ͤ͊ 
͍͔ͦͨ͊͊ͤ͘ ͍ ͦͤ͊ͭ͊͘Σ  ͊͘ ͙͎͔ͨͦͫͭ͊ͤ ͤ͊ ͭΎͻͤͦͭͦ ͎͙͋͊ͦͨͪ͡Ύͭͤͦ ͙ͨͪͪͦ͒ͦ͊͘΅͙ͭͤͦ 
ͫΆͫͭͦΎ͙͔ͤΤ  

Á ͍Ά͍ͫͭ͊ͤͦ͘Ύ͍͔͊ͤ ͤ͊ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͤ͊ ͍͙͍͔͒ͦ ͙ͨͭͼ͙Σ ͔͔ͨͪ͒ͣͭ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ ͍ 
ͦͤ͊ͭ͊͘Σ  ͊͘ ͙ͦͭͦ͟ ͔ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͨͦ͒ͦ͋ͪΎ͍͔͊ͤ ͤ͊ ͙ͨͪͪͦ͒ͦ͊͘΅͙ͭͤͦͭͦ ͙ͣ 
ͫΆͫͭͦΎ͙͔ͤΦ 

ɺʠʜʦʚʝ, ʧʨʝʜʤʝʪ ʥʘ ʦʧʘʟʚʘʥʝ ʚ ʟʦʥʘʪʘ 

˥ͪͯͨ͊ ˴ͦ͒ ˹͙͔͍͙͔͊ͣͤͦ͊ͤ ˥ͪͯͨ͊ ˴ͦ͒ ˹͙͔͍͙͔͊ͣͤͦ͊ͤ 

B A086 Accipiter nisus B A236 Dryocopus martius 

B A223 Aegolius funereus B A103 Falco peregrinus 

B A229 Alcedo atthis B A099 Falco subbuteo 

B A465 Alectoris graeca graeca B A096 Falco tinnunculus 

B A091 Aquila chrysaetos B A217 Glaucidium passerinum 

B A089 Aquila pomarina B A092 Hieraaetus pennatus 

B A104 Bonasa bonasia B A338 Lanius collurio 

B A215 Bubo bubo B A246 Lullula arborea 

B A087 Buteo buteo B A230 Merops apiaster 

B A224 Caprimulgus europaeus B A072 Pernis apivorus 

B A031 Ciconia ciconia B A241 Picoides tridactylus 

B A030 Ciconia nigra B A234 Picus canus 

B A082 Circus cyaneus B A220 Strix uralensis 

B A239 Dendrocopos leucotos B A108 Tetrao urogallus 

B A238 Dendrocopos medius    

˴͊ͭͦ ͊ͨ͊͘͡ͻ͙ ͫ ͍͙ͫͦ͊͟ ͙͙͡ ͔ͫͪ͒ͤ͊ ͔͔ͫͭͨͤ ͊͘ ͦͤ͊ͭ͊͘ ͫ͊ ͙͔͙͒ͤͭͺ͙ͼ͙͙ͪ͊ͤ ͔͔ͤͨͪ͟Άͫͤ͊ͭ͊ 
͙ͯͪ͋͊ͤ͊͘ͼ͙ΎΣ ͙ͦͭͪͭ͟ ͙͍͒ͦ͋Σ ͔͔͍͙ͭͪͦͨͪͦͦ͒͟͡ ͙ ͔͔ͭ͡ͺ͙ͦͤͤ ͙͙͙ͤ͡Σ ͔͙͔͒ͨͦͤͪ͊ͤ ͤ͊ ͙͍͙͋ͭͦ 
ͦͭͨ͊͒Άͼ͙ κ ͦͭͨ͊͒Άͼ͙ ͦͭ ͨͦ;͙͍͙ͤ ͍͔͒ͦͣͦΣ ͎͔͊͊͊ͤ͘͡ ͤ͊ ͙͊ͨ͊ͤ͟Σ ͍ͦͭͪ͊Ύ͔ͤΣ ͙͔͙͋ͪ͊ͦͤͪͫ͟͟ 
͍ͯͦ͡Σ ͙ͪͯ͒ͤͼ͙Σ ͍͙͊ͯͫͭ͊ͤ͘Ύ, ͔͙͔͒ͨͦͤͪ͊ͤ ͤ͊ ͙͔͙ͤͪͭͤ ͔͙͙ͣ͊ͭͪ͊͡Σ ͭͪ͊ͤͫͨͦͪͭͤ͊ 
͙ͤͺͪ͊ͫͭͪͯͭͯͪ͊͟Σ ͦͤͫͭͪͯ͟͟ͼ͙͙ ͊͘ ͫͨͦͪͭ ͙ ͙ͦͭ͒ͻΣ ͔͙͔ͪͫͭͪͯͭͯͪͪ͊ͤ͟ ͤ͊ ͍͔ͫͦ͋ͫͭͤͦͫͭͭ͊ ͍Άͪͻͯ 
͔͔͔͙͔ͣ͒ͫͭ͘͟͡ ͔͙ͣ͘Σ ͨͪͦͣΎͤ͊ ͤ͊ ͙ͨͪ͊ͭ͊ͭ͊͟͟ ͊͘ ͙͍͙͔ͯͭͪ͊ͤ͟͡ ͙ ͒ͪΦ  

˭͊ ͦͤ͊ͭ͊͘ ͟Άͣ ͔ͣͦͣͤͭ͊ ͤ͊ ͙ͦͣͨ͊͟͡ͼ͙Ύ ͤ͊ ͙͔͒͊ͤͤͭ ͊͘ ͤ͊ͫͭͦΎ΅͊ͭ͊ ͦͼ͔ͤ͊͟ ͔ͤ ͫ͊ 
͔͔͔͙ͦͨͪ͒ͤ͡ ͔ͫͨͼ͙ͺ͙;͙ͤ ͙ ͙ͨͦ͒ͪͦ͋ͤ ͼ͔͙͡ ͤ͊ ͍͔ͦͨ͊͊ͤ͘Φ 

˭͊΅͙͔ͭͤ͊ ͦͤ͊͘ ά˸͔ͫͭ͊έ όBG0002076) 

˭͊΅͙͔ͭͤ͊ͭ͊ ͦͤ͊͘ ͔ ͦ͋Ύ͍͔ͤ͊ ͫ ͼ͔͡Υ  

Á ͍͔ͦͨ͊͊ͤ͘ ͙ ͨͦ͒͒Ά͔ͪ͗͊ͤ ͤ͊ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎͭ͊ ͤ͊ ͍͙͍͔͒ͦ ͙ͨͭͼ͙Σ ͔͔ͨͪ͒ͣͭ ͤ͊ 
͍͔ͦͨ͊͊ͤ͘ ͍ ͦͤ͊ͭ͊͘Σ  ͊͘ ͙͎͔ͨͦͫͭ͊ͤ ͤ͊ ͭΎͻͤͦͭͦ ͎͙͋͊ͦͨͪ͡Ύͭͤͦ ͙ͨͪͪͦ͒ͦ͊͘΅͙ͭͤͦ 
ͫΆͫͭͦΎ͙͔ͤΤ  

Á ͍Ά͍ͫͭ͊ͤͦ͘Ύ͍͔͊ͤ ͤ͊ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͤ͊ ͍͙͍͔͒ͦ ͙ͨͭͼ͙Σ ͔͔ͨͪ͒ͣͭ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ ͍ 
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ͦͤ͊ͭ͊͘Σ  ͊͘ ͙ͦͭͦ͟ ͔ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͨͦ͒ͦ͋ͪΎ͍͔͊ͤ ͤ͊ ͙ͨͪͪͦ͒ͦ͊͘΅͙ͭͤͦͭͦ ͙ͣ 
ͫΆͫͭͦΎ͙͔ͤΦ 

ɺʠʜʦʚʝ, ʧʨʝʜʤʝʪ ʥʘ ʦʧʘʟʚʘʥʝ ʚ ʟʦʥʘʪʘ 

˥ͪͯͨ͊ ˴ͦ͒ ˹͙͔͍͙͔͊ͣͤͦ͊ͤ ˥ͪͯͨ͊ ˴ͦ͒ ˹͙͔͍͙͔͊ͣͤͦ͊ͤ 

B A085 Accipiter gentilis B A103 Falco peregrinus 

B A086 Accipiter nisus B A099 Falco subbuteo 

B A229 Alcedo atthis B A096 Falco tinnunculus 

B A465 Alectoris graeca graeca B A097 Falco vespertinus 

B A050 Anas penelope B A125 Fulica atra 

B A055 Anas querquedula B A153 Gallinago gallinago 

B A051 Anas strepera B A123 Gallinula chloropus 

B A091 Aquila chrysaetos B A092 Hieraaetus pennatus 

B A090 Aquila clanga B A131 Himantopus himantopus 

B A089 Aquila pomarina B A439 Hippolais olivetorum 

B A028 Ardea cinerea B A022 Ixobrychus minutus 

B A029 Ardea purpurea B A338 Lanius collurio 

B A024 Ardeola ralloides B A339 Lanius minor 

B A060 Aythya nyroca B A433 Lanius nubicus 

B A215 Bubo bubo B A246 Lullula arborea 

B A087 Buteo buteo B A242 Melanocorypha calandra 

B A403 Buteo rufinus B A230 Merops apiaster 

B A224 Caprimulgus europaeus B A073 Milvus migrans 

B A136 Charadrius dubius B A023 Nycticorax nycticorax 

B A031 Ciconia ciconia B A094 Pandion haliaetus 

B A030 Ciconia nigra B A072 Pernis apivorus 

B A080 Circaetus gallicus B A017 Phalacrocorax carbo 

B A081 Circus aeruginosus B A393 Phalacrocorax pygmeus 

B A082 Circus cyaneus B A234 Picus canus 

B A238 Dendrocopos medius B A032 Plegadis falcinellus 

B A429 Dendrocopos syriacus B A118 Rallus aquaticus 

B A236 Dryocopus martius B A249 Riparia riparia 

B A027 Egretta alba B A307 Sylvia nisoria 

B A026 Egretta garzetta B A004 Tachybaptus ruficollis 

B A379 Emberiza hortulana B A166 Tringa glareola 

B A098 Falco columbarius B A165 Tringa ochropus 

B A095 Falco naumanni    

˴͊ͭͦ ͊ͨ͊͘͡ͻ͙ ͫ ͍͙ͫͦ͊͟ ͙͙͡ ͔ͫͪ͒ͤ͊ ͔͔ͫͭͨͤ ͊͘ ͦͤ͊ͭ͊͘ ͫ͊ ͙͔͙͒ͤͭͺ͙ͼ͙͙ͪ͊ͤ ͊͟ ͙͔͙ͪͪ ͊͘ ͨΎͫΆ͟ 
͙ ;͊͟Ά͡Σ ͙ͪͯ͒ͤͼ͙Σ ͙͍͔ͨͦ͊ͤ͘͘͡ ͤ͊ ͙͋ͦͼ͙͙͒Σ ͻ͙ͦͪͣͦͤ ͙ ͻ͙͙͙ͣ͊͟͡Σ ͍͙͊ͯͫͭ͊ͤ͘ΎΣ ͔͙ͪͦ͘ΎΣ ͦ͡,͍ 
͒ͪ ͎ͯ͊ ;͍͔ͦ΄͊͟ ͔ͤ͊ͣͫ͊ ͙ ͔͚͍͋ͨͦͦͫͭͦ͘͟Σ ͪ͊͘;͙͍͔ͫͭ͊ͤ ͤ͊ ͎͙͔ͦͪͭ ͙  ͒ͪΦ 

˭͊ ͦͤ͊ͭ͊͘ ͟Άͣ ͔ͣͦͣͤͭ͊ ͤ͊ ͙ͦͣͨ͊͟͡ͼ͙Ύ ͤ͊ ͙͔͒͊ͤͤͭ ͊͘ ͤ͊ͫͭͦΎ΅͊ͭ͊ ͦͼ͔ͤ͊͟ ͔ͤ ͫ͊ 
͔͔͔͙ͦͨͪ͒ͤ͡ ͔ͫͨͼ͙ͺ͙;͙ͤ ͙ ͙ͨͦ͒ͪͦ͋ͤ ͼ͔͙͡ ͤ͊ ͍͔ͦͨ͊͊ͤ͘Φ 

˭͊΅͙͔ͭͤ͊ ͦͤ͊͘ ά˾͙͔ͯͨͭέ όBG0002098) 

˭͊΅͙͔ͭͤ͊ͭ͊ ͦͤ͊͘ ͔ ͦ͋Ύ͍͔ͤ͊ ͫ ͼ͔͡Υ  

Á ͍͔ͦͨ͊͊ͤ͘ ͙ ͨͦ͒͒Ά͔ͪ͗͊ͤ ͤ͊ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎͭ͊ ͤ͊ ͍͙͍͔͒ͦ ͙ͨͭͼ͙Σ ͔͔ͨͪ͒ͣͭ ͤ͊ 
͍͔ͦͨ͊͊ͤ͘ ͍ ͦͤ͊ͭ͊͘Σ  ͊͘ ͙͎͔ͨͦͫͭ͊ͤ ͤ͊ ͭΎͻͤͦͭͦ ͎͙͋͊ͦͨͪ͡Ύͭͤͦ ͙ͨͪͪͦ͒ͦ͊͘΅͙ͭͤͦ 
ͫΆͫͭͦΎ͙͔ͤΤ  
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Á ͍Ά͍ͫͭ͊ͤͦ͘Ύ͍͔͊ͤ ͤ͊ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͤ͊ ͍͙͍͔͒ͦ ͙ͨͭͼ͙Σ ͔͔ͨͪ͒ͣͭ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ ͍ 
ͦͤ͊ͭ͊͘Σ  ͊͘ ͙ͦͭͦ͟ ͔ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͨͦ͒ͦ͋ͪΎ͍͔͊ͤ ͤ͊ ͙ͨͪͪͦ͒ͦ͊͘΅͙ͭͤͦͭͦ ͙ͣ 
ͫΆͫͭͦΎ͙͔ͤΦ 

ɺʠʜʦʚʝ, ʧʨʝʜʤʝʪ ʥʘ ʦʧʘʟʚʘʥʝ ʚ ʟʦʥʘʪʘ 

˥ͪͯͨ͊ ˴ͦ͒ ˹͙͔͍͙͔͊ͣͤͦ͊ͤ ˥ͪͯͨ͊ ˴ͦ͒ ˹͙͔͍͙͔͊ͣͤͦ͊ͤ 

B A402 Accipiter brevipes B A511 Falco cherrug 

B A085 Accipiter gentilis B A103 Falco peregrinus 

B A086 Accipiter nisus B A099 Falco subbuteo 

B A168 Actitis hypoleucos B A096 Falco tinnunculus 

B A229 Alcedo atthis B A097 Falco vespertinus 

B A465 Alectoris graeca graeca B A123 Gallinula chloropus 

B A053 Anas platyrhynchos B A127 Grus grus 

B A055 Anas querquedula B A075 Haliaeetus albicilla 

B A255 Anthus campestris B A092 Hieraaetus pennatus 

B A404 Aquila heliaca B A439 Hippolais olivetorum 

B A089 Aquila pomarina B A022 Ixobrychus minutus 

B A028 Ardea cinerea B A338 Lanius collurio 

B A029 Ardea purpurea B A339 Lanius minor 

B A024 Ardeola ralloides B A433 Lanius nubicus 

B A021 Botaurus stellaris B A459 Larus cachinnans 

B A215 Bubo bubo B A179 Larus ridibundus 

B A133 Burhinus oedicnemus B A246 Lullula arborea 

B A087 Buteo buteo B A242 Melanocorypha calandra 

B A403 Buteo rufinus B A230 Merops apiaster 

B A243 Calandrella brachydactyla B A077 Neophron percnopterus 

B A224 Caprimulgus europaeus B A023 Nycticorax nycticorax 

B A136 Charadrius dubius B A020 Pelecanus crispus 

B A196 Chlidonias hybridus B A019 Pelecanus onocrotalus 

B A031 Ciconia ciconia B A072 Pernis apivorus 

B A030 Ciconia nigra B A017 Phalacrocorax carbo 

B A080 Circaetus gallicus B A393 Phalacrocorax pygmeus 

B A081 Circus aeruginosus B A151 Philomachus pugnax 

B A082 Circus cyaneus B A234 Picus canus 

B A083 Circus macrourus B A034 Platalea leucorodia 

B A084 Circus pygargus B A032 Plegadis falcinellus 

B A231 Coracias garrulus B A119 Porzana porzana 

B A122 Crex crex B A118 Rallus aquaticus 

B A238 Dendrocopos medius B A132 Recurvirostra avosetta 

B A429 Dendrocopos syriacus B A307 Sylvia nisoria 

B A027 Egretta alba B A166 Tringa glareola 

B A026 Egretta garzetta B A165 Tringa ochropus 

B A379 Emberiza hortulana B A142 Vanellus vanellus 

˴͊ͭͦ ͊ͨ͊͘͡ͻ͙ ͫ ͍͙ͫͦ͊͟ ͙͙͡ ͔ͫͪ͒ͤ͊ ͔͔ͫͭͨͤ ͊͘ ͦͤ͊ͭ͊͘ ͫ͊ ͙͔͙͒ͤͭͺ͙ͼ͙͙ͪ͊ͤ ͔͔ͤͨͪ͟Άͫͤ͊ͭ͊ 
͙ͯͪ͋͊ͤ͊͘ͼ͙ΎΣ ͨͪ ͙ͦͣ΄͔͙ͤ͡ ͙͙͡ ͭΆ͎͍͙ͪͦͫ͟ ͙ͦͤ͘Σ ͭͪ͊ͤͫͨͦͪͭͤ͊ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͊͟Σ 
ͪ͊͘;͙͍͔ͫͭ͊ͤ ͤ͊ ͎͙͔ͦͪͭΣ ΄ͯͣΣ ͙͒ͫͦͣ͟ͺͦͪͭΣ ΄͍ͯͣͦͦ ͊ͣ͘ΆͪͫΎ͍͔͊ͤΣ ͎͙͒ͪͯ ͺ͙ͦͪͣ ͤ͊ 
͊ͣ͘ΆͪͫΎ͍͔͊ͤΣ ͔͙ͪͦ͘ΎΣ ͍ͦ͡ ͙ ͒ͪΦ 

˭͊ ͦͤ͊ͭ͊͘ ͟Άͣ ͔ͣͦͣͤͭ͊ ͤ͊ ͙ͦͣͨ͊͟͡ͼ͙Ύ ͤ͊ ͙͔͒͊ͤͤͭ ͊͘ ͤ͊ͫͭͦΎ΅͊ͭ͊ ͦͼ͔ͤ͊͟ ͔ͤ ͫ͊ 
͔͔͔͙ͦͨͪ͒ͤ͡ ͔ͫͨͼ͙ͺ͙;͙ͤ ͙ ͙ͨͦ͒ͪͦ͋ͤ ͼ͔͙͡ ͤ͊ ͍͔ͦͨ͊͊ͤ͘Φ 
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˭͊΅͙͔ͭͤ͊ ͦͤ͊͘ ά˴ͦ;͔͙͍ͪͤͦͦέ όBG0002099) 

˭͊΅͙͔ͭͤ͊ͭ͊ ͦͤ͊͘ ͔ ͦ͋Ύ͍͔ͤ͊ ͫ ͼ͔͡Υ  

Á ͍͔ͦͨ͊͊ͤ͘ ͙ ͨͦ͒͒Ά͔ͪ͗͊ͤ ͤ͊ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎͭ͊ ͤ͊ ͍͙͍͔͒ͦ ͙ͨͭͼ͙Σ ͔͔ͨͪ͒ͣͭ ͤ͊ 
͍͔ͦͨ͊͊ͤ͘ ͍ ͦͤ͊ͭ͊͘Σ  ͊͘ ͙͎͔ͨͦͫͭ͊ͤ ͤ͊ ͭΎͻͤͦͭͦ ͎͙͋͊ͦͨͪ͡Ύͭͤͦ ͙ͨͪͪͦ͒ͦ͊͘΅͙ͭͤͦ 
ͫΆͫͭͦΎ͙͔ͤΤ  

Á ͍Ά͍ͫͭ͊ͤͦ͘Ύ͍͔͊ͤ ͤ͊ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͤ͊ ͍͙͍͔͒ͦ ͙ͨͭͼ͙Σ ͔͔ͨͪ͒ͣͭ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ ͍ 
ͦͤ͊ͭ͊͘Σ  ͊͘ ͙ͦͭͦ͟ ͔ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͨͦ͒ͦ͋ͪΎ͍͔͊ͤ ͤ͊ ͙ͨͪͪͦ͒ͦ͊͘΅͙ͭͤͦͭͦ ͙ͣ 
ͫΆͫͭͦΎ͙͔ͤΦ 

ɺʠʜʦʚʝ, ʧʨʝʜʤʝʪ ʥʘ ʦʧʘʟʚʘʥʝ ʚ ʟʦʥʘʪʘ 

˥ͪͯͨ͊ ˴ͦ͒ ˹͙͔͍͙͔͊ͣͤͦ͊ͤ ˥ͪͯͨ͊ ˴ͦ͒ ˹͙͔͍͙͔͊ͣͤͦ͊ͤ 

B A031 Ciconia ciconia B A338 Lanius collurio 

B A122 Crex crex    

˴͊ͭͦ ͊ͨ͊͘͡ͻ͙ ͫ ͍͙ͫͦ͊͟ ͙͙͡ ͔ͫͪ͒ͤ͊ ͔͔ͫͭͨͤ ͊͘ ͦͤ͊ͭ͊͘ ͫ͊ ͙͔͙͒ͤͭͺ͙ͼ͙͙ͪ͊ͤ ͔͔ͤͨͪ͟Άͫͤ͊ͭ͊ 
͙ͯͪ͋͊ͤ͊͘ͼ͙ΎΣ ͔͙͍͙͙ͨͪ͒͊ͤ͘͟ ͦͭ ;͍͔ͦ͊͟ ͔͙ͨͪͦͣͤ ͤ͊ ͻ͙͍͙͒ͪ͊͡;͙͔ͤͭ ͍͙ͯͫͦ͡Ύ, 
͊͟ ͙͙͔ͤ͊ͪ͊ͤ͘͡ ͙ ͦͭͦͤ͟͡Ύ͍͔͊ͤ ͤ͊ ͍͙ͦ͒Σ ͙͔͔͙ͣͤͤ͘Ύ ͤ͊ ͫͦͪͦͫͭͭ͊͟ ͤ͊ ͍͔ͦ͋ͪ͊ͯ͊ͤ͘ ͤ͊ ͙ͤ͊ͤͦͫΣ 
͙͘ͻ͍Άͪ͡Ύ͔ͤΣ ͔͙͔͒ͨͦͤͪ͊ͤ ͤ͊ ͎͙͙͒ͪ͊ͪ͊ͤ ͔͙͙ͣ͊ͭͪ͊͡Σ ͙͍͔ͯͫͭͤͦ͘͟ ͔͊ͫ͘͡Ύ͍͔͊ͤ ͍ ͙͙ͦͭͪͭ͟ 
͔͙ͣ͘ ό͔͔͙ͤͣͫͭͤ ͒Ά͍͔͙ͪͫͤ ͍͙͍͔͒ͦύΣ ͊ͣ͘ΆͪͫΎ͍͔͊ͤΣ ͎͒ͪͯ͊ ;͍͔ͦ΄͊͟ ͔ͤ͊ͣͫ͊ ͙ ͔͚͍͋ͨͦͦͫͭͦ͘͟, 
ͦͭ ͫͭͪ͊ͤΎ͍͔͊ͤ ͤ͊ ͎͙ͦͪͫ͟Ύ ͔ͨͦ͒ͫ͡ ͙  ͒ͪΦ 

˭͊ ͦ͘ ͤ͊ͭ͊ ͟Άͣ ͔ͣͦͣͤͭ͊ ͤ͊ ͙ͦͣͨ͊͟͡ͼ͙Ύ ͤ͊ ͙͔͒͊ͤͤͭ ͊͘ ͤ͊ͫͭͦΎ΅͊ͭ͊ ͦͼ͔ͤ͊͟ ͔ͤ ͫ͊ 
͔͔͔͙ͦͨͪ͒ͤ͡ ͔ͫͨͼ͙ͺ͙;͙ͤ ͙ ͙ͨͦ͒ͪͦ͋ͤ ͼ͔͙͡ ͤ͊ ͍͔ͦͨ͊͊ͤ͘Φ  

˿Άͫ ˭͍͔͊ͨͦ͒ Ѕ ˾ -˨осоκнуΦлрΦнлмр ͎Φ ͤ͊ ͙͙ͣͤͫͭΆͪ͊ ͤ͊ ͦͦͤ͊ͭ͊͟͡ ͔ͫͪ͒͊ ͙ ͍͙͔ͦ͒ͭ ό˨ˤ ͋ͪΦ 
прκмфΦлсΦнлмр ͎Φύ ͊͘ ͦͤ͊ͭ͊͘ ͔ ͍ͯͭΆ͔ͪ͒ͤ ͨ͊ͤ͡ ͊͘ ͍͔͙͔ͯͨͪ͊ͤ͡Σ ͫΆ͎͊ͫͤͦ͡ ͚ͦͭͦ͟ ͫ͊ ͔͔͔͙ͦͨͪ͒ͤ͡ 
͔͙͔ͫ͒ͤͭ͡ ͔͙ͣͪ͟ ͊͘ ͔͍ͨͪ͒ͦͭͪ͊ͭΎ͍͔͊ͤ ͍ͦ͡΄͍͔͊͊ͤͭͦ ͤ͊ ͫΆͫͭͦΎ͙͔ͤͭͦ ͤ͊ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎͭ͊ ͙ 
͍͙͍͔͔͒ͦͭΣ ͔͔ͨͪ͒ͣͭ ͤ ͊ ͍͔ͦͨ͊͊ͤ͘Υ 

˸͔͙ͪ͟ ͊͘ ͍͔ͦͨ͊͊ͤ͘ ͙ ͨͦ͒͒Ά͔ͪ͗͊ͤ ͤ͊ ͨͦͨͯ͊͡ͼ͙͙͔ͭ ͤ͊ ͍͙͍͔͔͒ͦͭΣ ͔͔ͨͪ͒ͣͭ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ ͍ ͦͤ͊ͭ͊͘ 

Ѕ ˸Ύͪ͊͟ ͦͭ ͨ͊ͤ͊͡ ˤ͙͍͔͒ͦ  

1 

˻͔͋ͦͨ͊ͫ͘Ύ͍͔͊ͤ ͤ͊ ͙͍͙ͪͫͦ͟ ͎͔ͤ͒͊͘ ͤ͊ ͔͙͋͡Ύ ΅Ά͔ͪ͟͡Υ ˤ͟͡Ό;͍͊ ͙ͤ͊ͫ͘Ύ͔ͤ ͤ͊ 
͎͔ͤ͒͊͘ ͤ͊͒ ͔͙ͨͪ͒΄͙͔ͤͭ ͙ͣ ͔ͣͫͭ͊ ͤ͊ ͒Ά͍͔͙ͪͤ ͙͙͡ ͔͙ͣͭ͊ͤ͡ ͨ͊ͭ͡ͺ͙ͦͪͣΣ 
͙ͨͪ ͔͔͙ͤ͗͊ͤ͡ ͎͔ͤ͒͊͘ ͍Άͪͻͯ ͙͙ͦͣͤ͟ ͙ ͙͍͙ͨͦͪ͟Φ ˻͔ͫͦ͋ͤͦ ͍͊͗ͤͦ ͔ 
͙ͤ͊ͫ͘Ύ͔ͤͭͦ ͤ͊ ͎͔ͤ͒͊ͭ͊͘ ͤ͊ ͨ͊ͭ͡ͺ͙ͦͪͣ ͤ͊͒ ͔͔͙ͭͪ͟͡;͔͙͔ͫͭ͟ ͫͭΆ͍͔͋ͦ͡Σ ͊ͭͦ͟ 
ͨͦ ͙ͭͦ͘ ͤ͊;͙ͤ ͔ͫ ͔͙͙͙ͣͤͪ͊͡ ͙ͪͫ͊͟ ͦͭ ͫΆ͙͍͔͙͔ͨͪͦͫͤͦͤ͟ ͫ ͙͗ͼ͙͔ͭ ͙ ͍͙ͭͦͦ͟ 
͙ͯ͒͊ͪΦ ˸Ύͪ͊ͭ͊͟ ͔ ͦͭ ͙͔͔ͤͭͪͫ ͊ͭͦ͟͟ ͊͘ ͙ͨͭͼ͙͔ͭΣ ͭ͊͊͟ ͙ ͊͘ ͻͦͪ͊ͭ͊ ͭΆ͚ ͊ͭͦ͟ 
͔͍ͨͪ͒ͦͭͪ͊ͭΎ͍͊ ͙ͨͦ͗͊ͪ ͙ ͍͔͙ͨͦͪ͒ ͤ͊ ͔͡Φ ͫΆͦͪΆ͔͙͗ͤΎΦ ˮ͍͘Άͪ΄͍͊ ͔ͫ ͔ͫ͒͡ 
͙͔ͦͭͭ͊ͤ͡ ͤ͊ ΅Ά͔͙͔ͪͭ͟͡ ό͔͔͍͙ͫͨͭͣͪύΦ 

ˣΎ͡ ΅Ά͔ͪ͟͡ 

2 

˻͔͋ͦͨ͊ͫ͘Ύ͍͔͊ͤ ͤ͊ ͔͔͍͙͔ͭͪͦͨͪͦͦ͒ͭ͟͡ ͔ͫͪ΅ͯ ͫΆ͙͍͔͙͔ͨͪͦͫͤͦͤ͟ ͤ͊ ͎͔͙ͦͦͤ͡ 
͙͗ͼ͙ ͫ ͙ͨͭͼ͙͔ͭΦ ˸͔͙͔ͪͭ͟ ͍͟͡Ό;͍͊ͭ ͙͔ͣͦͤͭͪ͊ͤ ͤ͊ ͙ͦ͊͘͡ͼ͙͙ͦͤͤ ͙ͤ͊͊͒͟͟͡Σ 
͙ͦͭͦ͟ ͙ͣ͊ͭ ͊͘ ͼ͔͡ ͒͊ ͙͎ͦͫͯͪΎͭ ͔͋ͦͨ͊ͫͤͦͫͭͭ͊͘ ͤ͊ ͙ͨͭͼ͙͔ͭΣ ͫ ͔ͦͭͦ͟ ͤ͊ͣ͊͡Ύ͍͊ 
͙ ͙ͪͫ͊͟ ͦͭ ͫͣͯ΅͔͙ͤΎ ͍ ͔͔ͭͪͦ͊͘͟͡ͻ͍͔ͪ͊ͤ͊ͤͭͦΦ 

ˣΎ͡ ΅Ά͔ͪ͟͡ 

3 
˽͔͍ͪ͒ͦͭͪ͊ͭΎ͍͔͊ͤ ͤ͊ ͔͚͍͋ͨͦͦͫͭͦ͘͟ ͤ͊ ͙ͨͭͼ͙͔ͭ ͔ͨͪ͘ ͎͔͍͙ͤ͒ͦ͘Ύ ͔͙ͨͪͦ͒ 
όͤ͊ͨͪΦ ;͔ͪ͘ ͙͋͘Ύ͎͍͔͊ͤ ͤ͊ ͔͙ͪͣͦͤͭͤ ͔͚͙͒ͤͦͫͭΣ ͊ͫ͘Ύ͎͊΅͙ ͔͙͊ͭ͘ ͎͔ͤ͒͊͘ ͤ͊ 
͔͙͋͡Ύ ΅Ά͔ͪ͟͡ύΦ 

ˣΎ͡ ΅Ά͔ͪ͟͡ 

4 

˽͔͍ͪ͒ͦͭͪ͊ͭΎ͍͔͊ͤ ͤ͊ ͙͔͙͒ͪͭͤ͟ ͙͍͔ͪͫͦ͟ ͙ ͊ͨ͊͘͡ͻ͙ ͊͘ ͔͔ͣͨ͘͟͡Ύ͙͔ͪͭ ͤ͊ 
͊͘΅͙͔͙͔ͭͤͭ ͍͙͍͔͒ͦ ͦͭ ͙͍͘Άͪ΄͍͔͊ͤͭͦ ͤ͊ ͔͙ͫͫͦͫͭͦͨ͊ͤͫ͟͟͡ ͔͚͙͒ͤͦͫͭ ;͔ͪ͘ 
ͨͦͨͯ͡Ύ͙͙͔ͪͪ͊ͤ͘ ͙ ͦͤͭͪͦ͟͡ ͍Άͪͻͯ ͍͔ͫͨ͊͊ͤͭͦ͘ ͤ͊ ͊͋ͪ͊ͤ͊ͭ͊͘ ͊͘ ͔͔ͦͫͤ͟ ͒ͦ м 
Ό͙͡ ͙ ͊͋ͪ͊ͤ͊͘ ͊͘ ͔͔ͦͫͤ͟ ͤ͊ ͙͍͙͔͊͒ͭ͡ ͍ͦͭΆͤ ͍ͤ͊Ά͔ͭͪΣ ͔͔ͤ͒ͦͨͯͫ͊ͤ͟ ͤ͊ 

˶͙͍͔͊͒ͤ ͒Ά͍͔ͪ͒͊ͼ 
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͙͍͔ͨͦ͊ͤͭͦ͘͘͡ ͤ͊ ͋Ά͍͙͔ͪͦ͒͗͘΅͙ ͔ͫ ͔ͣͻ͙͙͙͊ͤͪ͊ͤ͘ ͦͫ͊͟;͙͟Σ ͍͔͊ͯͨͯ͊ͤ͘͟ ͤ͊ 
͔͙͍͙ͤ͒ͫͦ͟ όͨ͊͡ͼ͍͙ͦύ ͍͋͊ͤͦ ͍͙͙ͨͦ͒͗ͤ ͦͫ͊͟;͙͟Φ 

5 

˽͔͍ͪ͒ͦͭͪ͊ͭΎ͍͔͊ͤ ͤ͊ ͙͔͙͒ͪͭͤ͟ ͙͍͔ͪͫͦ͟ ͙ ͊ͨ͊͘͡ͻ͙ ͊͘ ͔͔ͣͨ͘͟͡Ύ͙͔ͪͭ ͤ͊ 
͊͘΅͙͔͙͔ͭͤͭ ͍͙͍͔͒ͦ ͦͭ ͍ͦͭͪ͊Ύ͔ͤ ͫ ͔͙ͨͫͭͼ͙͙͒Σ ͙͍͔͙ͯͫͭͤ͘͟ ͍͔ͭͦͪͦ ͙͙͡ ͎͙͒ͪͯ 
͙ͭͦͫ͟;͙ͤ ͫͯ͋ͫͭ͊ͤͼ͙͙ ό͙͔͒ͪͭͤͦ͟ ͙͙͡ ͨͦ ͻ͙͔ͪ͊ͤͭͤ͊ͭ͊͡ ͍͔͙͎ͪ͊ύ ;͔ͪ͘ 
͙ͤͺͦͪͣ͊ͼ͙͙ͦͤͤ ͙ ͔͍͙͍͙ͨͪ͊ͤͭͤ ͔͚͙͒ͤͦͫͭ ͫΆͫ ͔͔͔͙͔ͣ͒ͫͭ͘͟͡ ͙ͫͭͦͨ͊ͤΦ 

˶͙͍͔͊͒ͤ ͒Ά͍͔ͪ͒͊ͼ  

ˣΎ͡ ΅Ά͔ͪ͟͡  

͔͍͔͎̉ͪͤͦΆͪ͋͊ ͍ͫͪ͊;͊͟ 

 

˸͔͙ͪ͟ ͊͘ ͍͔ͦͨ͊͊ͤ͘ ͙ ͨͦ͒͒Ά͔ͪ͗͊ͤ ͤ͊ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎͭ͊ ͤ͊ ͍͙͍͔͔͒ͦͭΣ ͔͔ͨͪ͒ͣͭ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ ͍ 
ͦͤ͊ͭ͊͘ 

Ѕ ˸Ύͪ͊͟ ͦͭ ͨ͊ͤ͊͡ ˤ͙͍͔͒ͦ  

1 

˻͙͎ͫͯͪΎ͍͔͊ͤ ͤ͊ ͒ͦͫͭ͊ͭΆ;͙ͤ ͨͦ ͨͦ͡΅ ͙ ͊͟;͔͍ͫͭͦ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͤ͊ 
˶͙͍͙͊͒ͤΎ ͒Ά͍͔ͪ͒͊ͼ ͙ ͫΆͨΆ͍ͭͫͭ͊΅͙͔ͭ ͊͘΅͙͔͙ͭͤ ͍͙͍͔͒ͦΣ ͙ͦͭͦ͟ ͙͍ͦ͋ͭ͊͊ͭ 
͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͫ ͔͍ͭͪͤ͊ ͙͔ͪ͊ͫͭͭͤͦͫͭ͡Υ ˹͔͔͒ͦͨͯͫ͊ͤ͟ ͤ͊ ͨͦ-ͤ͊ͭ͊ͭΆ΄ͤ͊ 
͎͊ͯ͋͊͘ ͤ͊ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͙ͨͦͪ͊͒ ͍͔ͪ͊ͦͪ͊͊ͤ͘ ͤ͊ ͙ͨ͊ͫ΅͊Σ ͙͍͙͊͒͡ ͙ ͎͙͒ͪͯ 
ͯ;͊ͫͭΆͼ͙ ͫ ͔͍ͭͪͤ͊ ͙͔ͪ͊ͫͭͭͤͦͫͭ͡Τ 

˶͙͍͔͊͒ͤ ͒Ά͍͔ͪ͒͊ͼ 

2 

˻͙͎ͫͯͪΎ͍͔͊ͤ ͤ͊ ͒ͦͫͭ͊ͭΆ;͙ͤ ͨͦ ͨͦ͡΅ ͙ ͊͟;͔͍ͫͭͦ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͤ͊ 
͔͍͔͎̉ͪͤͦΆͪ͋͊ͭ͊ ͍ͫͪ͊;͊͟ ;͔ͪ͘ ͨͦ͒͒Ά͔ͪ͗͊ͤ ͙ ͍Ά͍ͫͭ͊ͤͦ͘Ύ͍͔͊ͤ ͤ͊ ͔͔͔͙ͣͤͭ͡ 
ͤ͊ ͊ͤ͒͡΄͊ͺͭ͊Σ ͙ͦͭͦ͟ ͙ͣ͊ͭ ͍ͫΆ͍ͪ͊͘΅͙ ͺͯͤ͟ͼ͙͙ ͙ ͔͍ͨͪ͒ͦͫͭ͊Ύͭ ͙͙ͯͪͭ͟Ύ ͤ͊ 
͙ͨͭͼ͙͔ͭ ό͙͙ͫͤͦͪΣ ͍͙͊ͤ͊͟͟Σ ͙͍͙ͼ͙ ͫ ͔͔͍͔ͫͭͫͭͤ͊ ͙͔ͪ͊ͫͭͭͤͦͫͭ͡ ͙ ͒ͪΦύΤ 

͔͍͔͎̉ͪͤͦΆͪ͋͊ ͍ͫͪ͊;͊͟ 

3 
˻͙͎ͫͯͪΎ͍͔͊ͤ ͤ͊ ͨͦ͒ͻͦ͒Ύ΅ ͍͔ͦ͒ͤ ͔͙ͪ͗ͣ ͤ͊ ͍͙͔͊͗ͤͭ͡ ͙͍͙͊͒͡ ͙ ͙͋͘Ύ͎͍͔͊ͤ 
ͤ͊ ͔͔ͨͪͦͣͪͤͦ͟ ͦͫͯ΄͍͔͊͊ͤ ͙͙͡ ͨͪͦ͒Ά͙͔͗ͭͤͦ͡͡ ͔͍ͨͪͦ͊͗ͤ͡Ύ͍͔͊ͤ ;͔ͪ͘ 
ͨͦ͒͒Ά͔ͪ͗͊ͤ ͤ͊ ͙͋͊ͪ ͙ ͙ͣ͊͟͡ ͍͔͙ͦ͒ͦͣΣ ͍͔͙͔ͯͨͪ͊ͤ͡ ͤ͊ ͍͙͔ͦ͒ͤͭ ͙͍ͤ͊Τ 

˶͙͍͔͊͒ͤ ͒Ά͍͔ͪ͒͊ͼ  

ˣΎ͡ ΅Ά͔ͪ͟͡ 

4 

͍͔͙͔̂ͨͪ͊ͤ͡ ͤ͊ ͨ͊΄͊ͭ͊ ͊͘ ͙͎͔ͨͦͫͭ͊ͤ ͤ͊ ͍͔ͪ͊ͤͦͣͪͤͦ ͍͍͔ͤ͊ͭͦ͊ͪ͊ͤ ͤ͊ 
͙ͨ͊ͫ΅͊ͭ͊Υ ˭͍͔͊ͯͨͯ͊ͤ͟ ͙ ͍ͨͦͫͭ͊Ύ͔ͤ ͤ͊ ͔͔͙͙ͭͪͦͨ͊ͫͭͪ͟͡ ͊͘ ͍͔͙͔ͯͨͪ͊ͤ͡ ͤ͊ 
ͨ͊΄͊ͭ͊Σ ͦ͋ͯ;͔͙͔ͤ ͤ͊ ͺ͔͔͙͔ͪͣͪͭ ͙ ͙͎ͦͫͯͪΎ͍͔͊ͤ ͤ͊ ͺ͙͍͙ͤ͊ͤͫͦ 
͔ͦͣͨͤͫ͊͟ͼ͙͙Τ 

˶͙͍͔͊͒ͤ ͒Ά͍͔ͪ͒͊ͼ  

ˣΎ͡ ΅Ά͔ͪ͟͡ 

5 

˽͎͔ͦ͒ͨͦͣ͊͊ͤ ͙ ͤ͊ͫΆͪ;͍͔͊͊ͤ ͤ͊ ͍͙ͨͦ͊ͤ͘͡ΎΣ ͙ͦͭͦ͟ ͫΆ͍͒͊͊ͭ͘ ͚ͣͦ͊͊͘͟ ͦͭ 
͔͍͙ͭͪͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎΦ ˴͎ͦ͊ͭͦ ͔ ͍Άͣͦ͗ͤͦ͘Σ ͒͊ ͔ͫ ͫΆ͒͊͒͊ͭ͘ ͍͙ͯͫͦ͡Ύ 
͙ͨͭͼ͙͔ͭ ͒͊ ͙͍ͨͦ͊ͭ͘͘͡ ͍͙ͫͦ͊͟ ͙͔ͪ͊ͫͭͭͤͦͫͭ͡ ͍ ͤ͊;͊ͦͭͦ͡ ͤ͊ ͔ͫͦͤ͊͘ ͙ ͒͊ ͔ͫ 
͔͔͍ͨͪͣͫͭ͊ͭ ͟Άͣ ͨͦ͡Ύ͙͔ͤͭΤ 

˶͙͍͔͊͒ͤ ͒Ά͍͔ͪ͒͊ͼ 

6 
˽͔͍͔ͪͤͼ͙Ύ ͤ͊ ͙ͨͦ͗͊ͪ ;͔ͪ͘ ͔ͨͦ͒ͦ͋ͪͤ ͦͤͭͪͦ͟͡ ͊͘ ͍͔ͫͨ͊͊ͤ͘ ͤ͊ ͊͋ͪ͊ͤ͊ͭ͊͘ 
͊͘ ͔͔ͨ͊ͤ͡ ͤ͊ ͫͭΆ͙ͪͤ΅͊ ͙ ͫͯͻ͙ ͔͍͙ͭͪ ͍ ͔͔͔͙͔ͣ͒ͫͭ͘͟͡ ͔͙͙͙ͭͪͭͦͪΦ 

˶͙͍͔͊͒ͤ ͒Ά͍͔ͪ͒͊ͼ  

ˣΎ͡ ΅Ά͔ͪ͟͡  

͔͍͔͎̉ͪͤͦΆͪ͋͊ ͍ͫͪ͊;͊͟ 
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5. ˻͙͙͔ͨͫ͊ͤ ͙  ͊ ͙ͤ͊͘͡ ͤ  ͊ͫ ͔͔ͭͨͤͭ͊ ͤ  ͍͊ Ά͔͚͍͙͔͒ͫͭ͘ ͤ  ͊
˽̂˾ˣ ͍Άͪͻͯ ͔͔ͨͪ͒ͣͭ͊  ͙ͼ͔͙͔ͭ͡ ͤ ͍͔͊ͦͨ͊͊ͤ͘ ͤ ͊
͊͘΅͙͔͙͔ͭͤͭ ͘ ͙ͦͤ 

˻ͼ͔ͤ͊ͭ͊͟ ͤ ͍͊Ά͔͚͍͙͒ͫͭ͘Ύͭ͊ ͍Άͪͻͯ ͊͘΅͙͔͙͔ͭͤͭ ͙ͦͤ͘  ͙͔͔ͨͪ͒ͣͭ͊ ͤ ͊ͭΎͻͤͦͭͦ ͍͔ͦͨ͊͊ͤ͘  ͔
͙͎͍͔ͦͭͤ͊͘ ͫ Άͦ͋ͪ͊ͤͦ͘ ͫ ͔͔ͭͨͤͭ͊ ͤ  ͊ͨ ͦ͒ͪͦ͋ͤͦͫͭ ͤ  ͊ͪ ͍͔͊ͪ͊͋ͦͭ͊ͤ͘ ͤ  ͊˽ ͦ˸ ͙ ͒ͦͨΆ͙͔͙͔ͤͭͤͭ͡͡ 
͔͙ͣͪ͟, ͘ ͔͙͊ͦ͗ͤ͡ ͍  ˽ ̂˾ˣΦ  

˭͊ ;͊ͫͭ ͦͭ ͔͔͔͙͔ͣͤͭͭ͡ ͤ͊ ˽̂˾ˣΣ ͙ͦͭͦ͟ ͙ͣ͊ ͍͔ͪͦΎͭͤͦͫͭ ͒͊ ͦ͊͗͊ͭ͟ ͤ͊͘;͙͔ͭͤͦ͡ ͙ͦͭͪͼ͔͊ͭͤͦ͡ 
͍Ά͔͚͍͙͔͒ͫͭ͘ ͍Άͪͻͯ ͊͘΅͙͔͙͔ͭͤͭ ͙ͦͤ͘Σ ͊ͭͦ͟ ͣΎͫͭͦ ͤ͊ ͙͎͔ͨͪ͊͊ͤ͡ ͫ͊ ͨͦͫͦ;͔͙ͤ ͔͙ͦͤͪͭͤ͟͟ 
͔͔͙ͤ͊ͫͤ͡ ͔ͣͫͭ͊ ͙͙͡ ͔͙ͦ͋ͭ͟Σ ͊ ͊͘ ͙͔ͦͫͭ͊ͤ͊ͭ͡ ͔ͤ ͔ ͯͭͦ;͔ͤͤͦ ͣΎͫͭͦͭͦ ͤ͊ ͙͎͔ͨͪ͊͊ͤ͡. ˿  ͎͔ͦ͒͡ 
ͤ͊ ͍ͭͦ͊ ͤ͊ ͤ͊ͫͭͦΎ΅͙Ύ ͔ͭ͊ͨ ͔ͤ ͍͙ͫ;͙͟ ͔͔͔͙ͣͤͭ͡ ͤ͊ ˽̂˾ˣ ͎ͣͦ͊ͭ ͒͊ ͔ͫ ͙͙ͦ͊ͪ͊ͭ͘͟͡͡ ͙ 
͔ͨͦͭͤͼ͙͙͔͊ͤͭ͡ ͍Ά͔͚͍͙͒ͫͭ͘Ύ ͔ͫ ͪ ͎͔͊͗͒͊ͭ͘͡ ͊ͭͦ͟ ͦ͋΅͙ ͊͘ ͍͙ͫ;͙͟ ͔͙ͦͣͨͦͤͤͭ͟Σ ͔͔ͨͪ͒ͣͭ ͤ͊ 
͍͔ͦͨ͊͊ͤ͘ ͍ ͊͘΅͙͔͙ͭͤͭ ͔͙ͦͤ͘ ͍ ͦ͋ͻ͍͊ͭ͊ ͤ͊ ˾ˣ̂, ͙ ͊ͭͦ͟ ͍Ά͔͚͍͙͒ͫͭ͘ΎΣ ͊ͫ͘Ύ͎͊΅͙ ͔͙ͦͤͪͭͤ͟͟ 
͊͘΅͙͔͙ͭͤ ͙ͦͤ͘Φ 

5.1. ˻ ͋΅͙ ͍Ά͔͚͍͙͒ͫͭ͘Ύ  

͔͙́͘ ͍Ά͔͚͍͙͒ͫͭ͘Ύ ͔ͫ ͊ͫͦͼ͙͙ͪ͊ͭ ͫ ͙ͨ͘Ά͔͙͔ͤͤͭͦ͡ ͤ͊ ͔͙͔ͫ͒ͤͭ͡ ͔͔͔͙ͣͤͭ͡ ͦͭ ˽ͦ˸ ͤ͊ ˽̂˾ˣΥ 

˴ͦ͒ ͤ͊ 
ͣΎͪ͊͟ 

ˮ͔ͣ ͤ͊ ͣΎͪ͊ͭ͊͟ ˴ͦ͒ ͤ͊ 
͔͚͍͙͔͒ͫͭ 

˨͔͚͍͙͔ͫͭ ͊͘ ͙ͨ͘Ά͔͙͔ͤͤ͡ ͤ͊ 
ͣΎͪ͊ͭ͊͟ 

˽ͦΎ͔͙ͫͤͤΎ 

HY_11 ˻͙͎ͫͯͪΎ͍͔͊ͤ ͤ͊ 
͔͔ͤͨͪ͟Άͫͤ͊ͭͦͫͭͭ͊ 
ͤ͊ ͍͙͔ͦ͒ͤͭ 
͔ͭ;͔͙ͤΎ ͙ 
͍͙͔͙͔͒͗ͤͭͦ ͤ͊ 
͙͙͔ͪ͋ͭ 

HY_11_13 ˮ͎͔ͪ͊͗͒͊ͤ͘ ͤ͊ ͫΆͦͪΆ͔͙͗ͤΎ ͊͘ 
ͤ͊ͣ͊͡Ύ͍͔͊ͤ ͤ͊ ͫͦͪͦͫͭͭ͊͟ ͤ͊ 
ͦͭͭͦ͊͟ ͍ ͔͙ͪ͟ ͙ ͙͎ͦͫͯͪΎ͍͔͊ͤ ͤ͊ 
͔͙ͯ͋͗΅͔ ͊͘ ͙͙͔ͪ͋ͭ 

˻ͭͤ͊ͫΎ ͔ͫ ͊͘ ˤ́ 
BG4ST500R064. 

PI_3 ˻͙͎ͫͯͪΎ͍͔͊ͤ ͤ͊ 
ͫΆ͙͔͋ͪ͊ͤΣ 
͍͔͔ͦͭ͗͒͊ͤ ͙ 
͔ͨͪ;͙͍͔ͫͭ͊ͤ  ͤ͊ 
͙͍͍͔͙ͨͪͦͦ͒ͫͭͤ͘ 
ͦͭͨ͊͒Ά;͙ͤ ͍͙ͦ͒Σ 
͍͙͊ͯͫͭ͊ͤ͘ ͍Ά͍ 
͍͙ͦ͒ͤ ͔͙ͦ͋ͭ͟ 

PI_3_1 ˮ͎͔ͪ͊͗͒͊ͤ͘Σ ͍͊͘Άͪ΄͍͔͊ͤΣ 
͔ͪͦͤͫͭͪͯ͟͟ͼ͙Ύ ͙͙͡ 
͔͙ͣͦ͒ͪͤ͊͘ͼ͙Ύ ͤ͊ 
͙͊ͤ͊͊͘͟͡ͼ͙ͦͤͤ͊ ͔ͣͪ͗͊ ͙ ˽˿˻ˤ 
͊͘ ͙͍͍͔͙ͨͪͦͦ͒ͫͭͤ͘ ͦͭͨ͊͒Ά;͙ͤ 
͍͙ͦ͒Σ ͍͙͊ͯͫͭ͊ͤ͘ ͍Ά͍ ͍͙ͦ͒ͤ ͔ͭ͊͡ 

˻ͭ ͤ͊ͫΎ ͔ͫ ͊͘ ʕ ́ 
.Dп{¢фллwмллр ͙ 
BG4ST900R003. 
˶͙͙ͦ͊ͪ͊ͤ͊ͭ͊͘͟͡ 
ͣΎͪ͊͟ ͊͘ ˤ́ 
BG4ST600R039 ͔  
͙͍͘Άͤ ͎͙ͪ͊ͤͼ͙͔ͭ 
ͤ͊ ˭˭Φ 

UW_1 ˮ͍͔ͨͦ͊ͤ͘͘͡ ͤ͊ 
͔͔͍͔͙ͫͭͫͭͤ 
͔͙ͣͭͦ͒ ͊͘  
͔ͨͪ;͙͍͔ͫͭ͊ͤ ͤ͊ 
ͦͭͨ͊͒Ά;͙ͤ ͍͙ͦ͒ 

UW_1_3 ˻͙͎ͫͯͪΎ͍͔͊ͤ ͤ͊ ͍͔͔ͦͭ͗͒͊ͤ ͙  
ͨͦ͒ͻͦ͒Ύ΅ͦ ͔ͨͪ;͙͍͔ͫͭ͊ͤ ͤ͊ 
ͦͭͨ͊͒Ά;͙ͤ ͍͙ͦ͒ ͦͭ ͔͔͙ͤ͊ͫͤ͡ 
͔ͣͫͭ͊ ͫ ͨͦ͒ нллл ͔Φ͗ΦΣ ͍͟͡Φ 
͙͎͔ͪ͊͗͒͊ͤ͘ ͤ͊ ͍͊͗ͤ͊͡ ͦͤ͊͘ ͊͘ 
͔ͨͪ;͙͍͔ͫͭ͊ͤ ͤ͊ ͦͭͨ͊͒Ά;͙͔ͤͭ 
͍͙ͦ͒ 

˻ͭ ͤ͊ͫΎ ͔ͫ ͊͘ ˤ́ 
BG4ST900R1005. 
˶͙͙ͦ͊ͪ͊ͤ͊ͭ͊͘͟͡ 
ͣΎͪ͊͟ ͊͘ ˤ́ 
BG4ST900R015 ͔  
͙͍͘Άͤ ͎͙ͪ͊ͤͼ͙͔ͭ 
ͤ͊ ˭˭Φ 

UW_2 ˻͙͎ͫͯͪΎ͍͔͊ͤ ͤ͊ 
ͫΆ͙͔͋ͪ͊ͤΣ 
͍͔͔ͦͭ͗͒͊ͤ ͙ 
͔ͨͪ;͙͍͔ͫͭ͊ͤ ͤ͊ 
ͦͭͨ͊͒Ά;͙ͤ ͍͙ͦ͒ 
ͤ͊ ͔͔͙͔ͤ͊ͫͤͭ͡ 
͔ͣͫͭ͊ 

UW_2_1 ˮ͎͔ͪ͊͗͒͊ͤ͘Σ ͔ͪͦͤͫͭͪͯ͟͟ͼ͙Ύ ͙͙͡ 
͔͙ͣͦ͒ͪͤ͊͘ͼ͙Ύ ͤ͊ ˽˿˻ˤ ͊͘ 
͎͔͊ͦͣͪ͊͡ͼ͙͙ ͫ ͤ͊͒ н ллл ͔Φ͗Φ 

˻ͭ ͤ͊ͫΎ ͊͘ ˤ́ 
BG4ST700R1022. 
˶͙͙ͦ͊ͪ͊ͤ͊ͭ͊͘͟͡ 
ͣΎͪ͊͟ ͊͘ ˤ́  
BG4DO900L117 
ͨͦͨ͊͒͊ ͍ ˭˭ ͙ ͔ 
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˴ͦ͒ ͤ͊ 
ͣΎͪ͊͟ 

ˮ͔ͣ ͤ͊ ͣΎͪ͊ͭ͊͟ ˴ͦ͒ ͤ͊ 
͔͚͍͙͔͒ͫͭ 

˨͔͚͍͙͔ͫͭ ͊͘ ͙ͨ͘Ά͔͙͔ͤͤ͡ ͤ͊ 
ͣΎͪ͊ͭ͊͟ 

˽ͦΎ͔͙ͫͤͤΎ 

͎͔ͪ͊͒͊ͤ͊͘͡ ͍ 
͔ͪ͊͒͘͡ рΦнΦ 

UW_2 ˻͙͎ͫͯͪΎ͍͔͊ͤ ͤ͊ 
ͫΆ͙͔͋ͪ͊ͤΣ 
͍͔͔ͦͭ͗͒͊ͤ ͙ 
͔ͨͪ;͙͍͔ͫͭ͊ͤ ͤ͊ 
ͦͭͨ͊͒Ά;͙ͤ ͍͙ͦ͒ 
ͤ͊ ͔͔͙͔ͤ͊ͫͤͭ͡ 
͔ͣͫͭ͊ 

UW_2_2 ˮͨ͘Ά͔͙͔ͤͤ͡ ͤ͊ ͔͙ͨͪͦͭ͟ ͊͘ 
͙͎͔ͪ͊͗͒͊ͤ͘Σ ͙͎͔͒ͦͪ͊͗͒͊ͤ͘Σ 
͔ͪͦͤͫͭͪͯ͟͟ͼ͙Ύ ͙͙͡ 
͔͙ͣͦ͒ͪͤ͊͘ͼ͙Ύ ͤ͊ 
͙͊ͤ͊͊͘͟͡ͼ͙ͦͤͤ͊ ͔ͣͪ͗͊ ͙κ͙͙͡ 
˽˿˻ˤκ˴˽˿ ͊͘ ͔͔͙ͤ͊ͫͤ͡ ͔ͣͫͭ͊ 
ͨͦ͒ нллл ͔Φ͗ΦΣ ͍͟͡Ό;͙͔ͭͤͦ͡ 
͍͔͊ͯͫͭ͊ͤ͘ ͍ ͎͒ͪͯ͊ ˽˿˻ˤ ͙͙͡ 
͙͎͔ͪ͊͗͒͊ͤ͘ ͤ͊ ͍͙͊͗ͤ͡ ͙ͦͤ͘ ͊͘ 
͔ͨͪ;͙͍͔ͫͭ͊ͤ ͤ͊ ͦͭͨ͊͒Ά;͙ͤ ͍͙ͦ͒ 

˻ͭ ͤ͊ͫΎ ͊͘ ˤ́ 
BG4ST500R063, 
BG4ST900R006, 
BG4ST500R1048, 
BG4ST500L1006, 
͊ͭͦ͟͟ ͙ ͊͘ ͍͙ͫ;͙͟ 
˹˸ ͍Ά͍ ˤ́ 
BG4ST600R1032, 
BG4ST600R035, 
BG4ST700R019, 
BG4ST900R004, 
BG4ST500R069, 
BG4ST700R021, 
BG4ST500R1030 ͙  
BG4ST500R1049. 
˶͙͙͙͔ͦ͊ͪ͊ͤͭ͘͟͡ 
͔͚͍͙͒ͫͭΎ ͊͘ ˤ́ 
BG4ME800R1088, 
BG4ME900R080, 
BG4ST200R076, 
BG4ST500R1052, 
BG4ST900L1010 ͙  
BG4ST900R1007 ͫ ͊ 
͙͍͘Άͤ ͎͙ͪ͊ͤͼ͙͔ͭ 
ͤ͊ ˭˭Σ  ͊ͭ ͔͙͘ ͊͘ ˤ́ 
BG4DO135R1118, 
BG4ME500R1110, 
BG4ME700R090, 
BG4ST300R073, 
BG4ST500R062, 
BG4ST700R017 ͙  
BG4ST900R012 
ͨͦͨ͊͒͊ͭ ͍ ˭˭ ͙ ͫ͊ 
͎͔͙ͪ͊͒͊ͤ͘͡ ͍ 
͔ͪ͊͒͘͡ рΦнΦ 

˻͍͔ͫͤ ͭΎͻ ͊ͭͦ͟ ͦ͋΅͙ ͊͘ ˾ˣ̂ ͔ͫ ͎͔ͪ͊͗͒͊ͭ͘͡ ͙ ͍͙ͫ;͙͟ ͒ͦͨΆ͙͔͙ͤͭͤ͡͡ ͔͙ͣͪ͟ / ͔͚͍͙͒ͫͭΎ, 
͙͙ͦͨͫ͊ͤ ͍ ͔ͪ͊͒͘͡ оΦн ͦͭ ͤ͊ͫͭͦΎ΅͙Ύ ͔͒ͦͯͣͤͭ͟Σ ͭΆ͚ ͊ͭͦ͟ ͟Άͣ ͔ͣͦͣͤͭ͊ ͔ͤ ͎ͣͦ͊ͭ ͒͊ ͋Ά͒͊ͭ 
͙͙͙ͦ͊ͪ͊ͤ͘͟͡͡Σ ͔͔ͨͦͤ͗ ͫ ͔ ͙ͨ͊ͤͪ͊͡ ͒͊ ͋Ά͒͊ͭ ͙͎͙ͨͪ͊͊ͤ͡ ͎ͦ͊ͭͦ͟ ͙ ͟Ά͔͒ͭͦ ͔ ͔ͤͦ͋ͻ͙ͦ͒ͣͦΣ ͍ 
ͫͯ͡;͚͊ ;͔ ͔ͫ ͍͙ͯͫͭ͊ͤͦΣ ;͔ ͼ͔͙͔ͭ͡ ͊͘ ͍͔ͦͨ͊͊ͤ͘ ͤ͊ ͦͦͤ͊ͭ͊͟͡ ͔ͫͪ͒͊ ͊͘ ͔͒͊͒ͤͦ ͍ͦ͒ͤͦ ͭΎͦ͡ ͔ͤ 
͎ͣͦ͊ͭ ͒͊ ͋Ά͒͊ͭ ͙͎͙ͨͦͫͭͤ͊ͭ ;͔ͪ͘ ͔͍͙͔͙͔ͨͪ͒͒ͤͭ ͍ ˽ͦ˸ ͔͙ͣͪ͟ ͙κ͙͙͡ ͍ ͍͔͙ͨͦͫͭ͊ͤΎ ͫͪͦ͟. 

5.1.1. ˤΆ͔͚͍͙͒ͫͭ͘Ύ ͍Άͪͻͯ ͔͔ͨͪ͒ͣͭ͊ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ ͤ  ͊͘ ͊΅͙͔͙͔ͭͤͭ ͙ͦͤ͘ 

˽͙ͪ ͙ͨ͘Ά͔͙͔ͤͤͭͦ͡ ͤ͊ ͍ͫΎ͊͟ ͦͭ ͎͔ͦͪͨͦͫͦ;͔͙͔ͤͭ ͍͙ͦͫͤͦͤΣ ͒ͦͨΆ͍͊͡΅͙ ͙ ͒ͦͨΆ͙͔͙ͤͭͤ͡͡ 
͔͙ͣͪ͟κ͔͚͍͙͒ͫͭΎ ͔ ͍Άͣͦ͗ͤ͊͘ ͔ͨͦͭͤͼ͙͊ͤ͊͡ ͎͊ͯ͋͊͘ ͤ͊ ͙͙ͨͪͪͦ͒ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͙ 
͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͤ͊ ͍͙͍͔͒ͦ ς ͊ͭͦ͟͟ ͚ͭͪ͊ͤ͊ όͤ͊ ͔ͣͫͭ͊ͭ͊ ͤ͊ ͙͎͙͔ͪ͊͗͒͊ͤͭ͘ ͫΆͦͪΆ͔͙͗ͤΎ ͙ 
ͨͦͫͭͦΎͤͤ͊ ͫΆͨΆ͍ͭͫͭ͊΅͊ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͊͟ύΣ ͭ͊͊͟ ͙ ͍͔͔ͪͣͤͤ͊ όͤ͊ ͔ͣͫͭ͊ͭ͊ ͊͘ ͍͔͔ͪͣͤͤͦ 
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ͫΆͻ͔͙͔ͪ͊ͤͤ ͤ͊ ͙͔͙ͫͭͪͦͭͤ͡ ͔͙͙ͣ͊ͭͪ͊͡ ͙ ͔͙ͣͤ͘ ͙ͣ͊ͫ κ ͻͯͣͯͫΣ ͍͔͔͙ͪͣͤͤ ͨΆ͙ͭ΅͊ ͊͘ ͒ͦͫͭΆͨ 
͙ ͒ͪΦύΦ ˽͙ͪ ͙͎͔ͪ͊͗͒͊ͤͭͦ͘ ͤ͊ ͙͔͚ͤͤ͊͡ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͊͟ ͔ ͍Άͣͦ͗ͤ͊͘ ͙ͫͤͦ͡ ͙͔ͪ͊ͤ͊͘͘ 
ͺ͎͔ͪ͊ͣͤͭ͊ͼ͙ΎΣ ͔ͦͫͦ͋ͤͦ ͊ͦ͟ ͔ͫ ͊ͫ͘Ύ͎͊ͭ ͎͙ͦͪͫ͟ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎΦ ˽͙ͪ ͙͍͘Άͪ΄͍͔͊ͤ ͤ͊ 
͙ͦͨͤͦ͘͟-͙͙ͤ͊ͫͨͤ ͔͚͙͒ͤͦͫͭ ͙ͣ͊ ͔ͨͦͭͤͼ͙͊͡ ͊͘ ͙͔͔͋͊ͪͪͤ ͔ͺ͔ͭ͟ ͨͦ ͦͭͤͦ΄͔͙͔ͤ ͤ͊ ͍͙͍͔͔͒ͦͭ 
ͫ ͎͙ͦͪ͊ͤ;͔͙ͤ ͙ͦͦͣͦͭͦͪͤ͟͡ ͙ͫͨͦͫͦ͋ͤͦͫͭΦ ˻;͍͊͊͟ ͔ͫ ͍͔͔ͪͣͤͤͦ ͍ͦ͡΄͍͔͊͊ͤ ͤ͊ ͍͙ͯͫͦ͡Ύͭ͊ 
ͤ͊ ͔ͫͪ͒͊ͭ͊ ͍ ͔ͪͯͭ͊ͭ͘͡ ͦͭ ͨͪ͊ͻͦ-͎͍͙͊ͦ͘ ͙ ΄͍͙ͯͣͦ ͔͙͙͙ͣͫ ͦͭ ͪ͊͋ͦͭ͊ͭ͊ ͤ͊ ͙͔ͫͭͪͦͭͤ͊ͭ͊͡ 
͔ͣͻ͙͊ͤ͊͘ͼ͙ΎΦ ̅͊ͭͦͪ͟Άͭ ͔͚͍͋ͨͦͦͫͭͦ͘͟ ΅͔ ͔ͫ ͍͙ͨͦ΄͙Σ ͊ͭͦ͟ ͔ ͍Άͣͦ͗ͤͦ͘ ͤΎ͙ͦ͟ ͦͭ ͨͦ-
;͍͍͙͔͙͔ͯͫͭͭͤͭ͡ ͍͙͍͔͒ͦ ͒͊ ͤ͊ͨͯͫͤ͊ͭ ͍͔͔ͪͣͤͤͦ ͙͙ͦ͋ͭ͊ͤΎͭ͊ ͙ͫΦ ˿Ά΅͔͍͍ͫͭͯ͊ ͙ͪͫ͟ ͦͭ 
͙ͤͼ͙͔͒ͤͭͤ͊ ͫͣΆͪͭͤͦͫͭ ͤ͊ ͙͙͍͙͙ͤ͒͒Φ ˽͍͔ͦ;͔ͭͦ ͍Ά͔͚͍͙͒ͫͭ͘Ύ ΅͔ ͋Ά͒͊ͭ ͙ͦ͊ͤ͟͡͡Σ 
͚͙ͪ͊ͭͦͭͪ͊ͤ͟͟ ͙ ͙͙ͦ͋ͪ͊ͭͣΣ ͫ ͙ͪ͊͘͡;ͤ͊ ͙͔͙͍ͤͭͤͤͦͫͭ͘ ό͊͘ ͔͙ͨͪͦ͒͊ ͤ͊ ͙͔͍ͫͭͪͦͭͫͭͦ͡ύΦ 
ˮ͔͙͒ͤͭͺ͙ͼ͙ͪ͊ͭ ͔ͫ ͦ͋͊;͔ ͔ͨͦͭͤͼ͙͙͊ͤ͡ ͒Ά͎ͦͫͪͦ͡;͙ͤ ͙ ͚͙ͭͪ͊ͤ ͍Ά͔͚͍͙͒ͫͭ͘Ύ 
ό͎͊ͯ͋͊͘κͺ͎͔ͪ͊ͣͤͭ͊ͼ͙Ύ ͤ͊ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎΣ ͫͣΆͪͭͤͦͫͭ ͤ͊ ͙͙͍͙͙ͤ͒͒ ͙͙͡ ͙ͯͤ΅͍͔ͦ͗͊͊ͤ ͤ͊ 
͔͙ͪ͒͟ ͤ͊ͻ͙ͦ͒΅͊ύΣ ͙ͦͭͦ͟ ͙ͣ͊ͭ ͔ͨͦͭͤͼ͙͊͡ ͒͊ ͍͙ͨͦ͡ΎΎͭ ͤ͊ ͫͭͪͯͭͯͪ͊ͭ͊͟ ͙ ͺͯͤ͟ͼ͙Ύͭ͊ ͤ͊ 
͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎͭ͊Σ ͍͙͍͙͒ͦΎ ͫΆ͍ͫͭ͊ ͙ ;͙͔ͫͤͦͫͭͭ͊͡ ͤ͊ ͨͦͨͯ͊͡ͼ͙͙͔ͭΦ ˻ͭ ͔͔ͦͨͪ͒͡Ύ΅ͦ 
ͤ͊͘;͔͙͔ͤ ͔ ͔͔͙͔ͣͫͭͦͨͦͦ͗ͤͭͦ͡ ͤ͊ ͔͍͙͙͔ͨͪ͒͗͒͊ͤͭ ͔͙ͦ͋ͭ͟Φ ˤ͙ͫ;͙͟ ͨͦ͡΅͙ͤ ͔͙ͦ͋ͭ͟Σ ͙ͦͭͦ͟ 
΅͔ ͔ͫ ͙͎ͪ͊͒͘Ύͭ ͍ ͎͙ͪ͊ͤͼ͙͔ͭ ͤ͊ ͙͙ͨͪͪͦ͒ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ό˽˸ύ ͙͙͡ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͤ͊ 
͔͍ͦͤͫͪ͊͟ͼ͙ͦͤͤͦ-ͤ͊͘;͙͙ͣ ͍͙͍͔͒ͦ ΅͔ ͍͔͒ͦ͒͊ͭ ͒ͦ ͚ͭͪ͊ͤ͊ ͎͊ͯ͋͊͘ ͤ͊ ͫΆ͍͔͙͔ͦͭͭͤͭ 
͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎΦ ́Ύ ͔ͣͦ͗ ͒͊ ͋Ά͔͒ ͫΆ ͫͤ͊͘;͙͔ͭͤ͊͡ ͨͦ͡΅Σ ͔ͦͫͦ͋ͤͦ ͊͘ ͨͦ-ͣ͊΅͙͔͊͋ͤͭ 
͔͙ͦ͋ͭ͟Σ ͊ͭͦ͟ ͍͙ͤͦ ˽˿˻ˤ ͊͘ ͔͔͙ͤ͊ͫͤ͡ ͔ͣͫͭ͊ ͙͙͡ ˽˿˻ˤ ͊͘ ͙ͨͪͦͣ΄͔͙ͤ͡ ͍͙ͦ͒Φ ˽˿˻ˤ ͊͘ 
͔ͨͪ;͙͍͔ͫͭ͊ͤ ͤ͊ ͦͭͨ͊͒Ά;͙ͤ ͍͙ͦ͒ ͦͭ ͔͔͙ͤ͊ͫͤ͡ ͔ͣͫͭ͊ ͙͍͔ͦ͋ͤͦͤͦ͟ ͔ͫ ͎ͪ͊ͨͦ͊͊ͭ͘͡ ͙͍͘Άͤ 
͔͔͙͔ͤ͊ͫͤͭ͡ ͔ͣͫͭ͊Σ ͊͘ ͙ͪ͊͊͘͟͡ ͦͭ ˽˿˻ˤ ͊͘ ͔ͨͪ;͙͍͔ͫͭ͊ͤ ͤ͊ ͦͭͨ͊͒Ά;͙ͤ ͍͙ͦ͒ ͦͭ 
͔͙ͨͪ͒ͨͪΎ͙ͭΎΣ ͟Ά͔͒ͭͦ ͔ͫͪ͒͊ͭ͊ ;͔ͫͭͦ ͔ ͎͔͙͙͊ͤͭͪͦͨͦͤͪ͊ͤ͊͘ ͙ ͔ͤ ͔͍ͨͪ͒ͫͭ͊͡Ύ͍͊ ͼ͔ͤͤͦ 
͔͙͙͔ͣͫͭͦͦ͋ͭ͊ͤ ͊͘ ͔͍ͦͤͫͪ͊͟ͼ͙ͦͤͤͦ-ͤ͊͘;͙͙ͣ ͍͙͍͔͒ͦΦ ˮ͎͔ͪ͊͗͒͊ͤͭͦ͘ ͤ͊ ͍͙ͤͦ ͍͍͔͙ͦ͒ͦͣͤ͘ 
ͫΆͦͪΆ͔͙͗ͤΎΣ ͊ͭͦ͟͟ ͙ ͫΆ͍͔͒͊͊ͤͭͦ͘ ͤ͊ ͍͙͊͗ͤ͡ ͙ͦͤ͘ ͔͎ͨͪ͒ͨͦ͊͊ͭ͡ ͨͦ-͎ͦ͡Ύͣ͊ ͍͔ͪͦΎͭͤͦͫͭ ͦͭ 
͎͊ͯ͋͊͘ ͤ͊ ͫΆ΅͔͍͍ͫͭͯ͊΅͙ ͔͍ͦͤͫͪ͊͟ͼ͙ͦͤͤͦ-ͤ͊͘;͙͙ͣ ͻ͙͙͊͋ͭ͊ͭΦ ˤ͙ͫ;͙͟ ͙͔͚͙ͤͤ͡ ͔͙ͦ͋ͭ͟Σ ͍ 
ͭΦ;Φ ͍͙ͤͦ ͙͊ͤ͊͊͘͟͡ͼ͙͙ͦͤͤ ͙͔͙ͫͫͭͣΣ ͔ͫ ͦ;͍͊͊͟ ͒͊ ͋Ά͒͊ͭ ͨͦ͒ͻͦ͒Ύ΅ͦ ͔͙͍͙͙ͪͯͭͪ͊ͤ͟͡ ͙ͨͪ 
͙ͨͪ͟͡Ό;͍͔͊ͤ ͤ͊ ͙͔͍ͫͭͪͦͭͫͭͦͭͦ͡ ͙ ͫ ͎͔ͦ͒͡ ͤ͊ ͍ͭͦ͊ ͚ͭͪ͊ͤ͊ ͎͊ͯ͋͊͘ ͔ͫ ͦ;͍͊͊͟ ͔͙ͨͪ͒ͣͤͦ ͨͦ 
ͦͭͤͦ΄͔͙͔ͤ ͤ͊ ͎͙͔ͦͪͫͭ͟ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎΣ ͊ͦ͟ ͔ͫ ͊ͫ͘Ύ͎͊ͭ ͙͍ͭ͊͊͟Φ ˽͙ͪ ͔ͪͦͤͫͭͪͯ͟͟ͼ͙Ύͭ͊ ͙͙͡ 
͔͙ͣͦ͒ͪͤ͊͘ͼ͙Ύͭ͊ ͤ͊ ͔͙ͦ͋ͭ͟ ͔ͤ ͔ͫ ͦ;͍͊͊͟ ͚ͭͪ͊ͤͦ ͊ͫ͘Ύ͎͔͊ͤ ͤ͊ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎΦ ˤ ͫͯ͡;͚͊ ͤ͊ 
͍͔͔ͪͣͤͤ͊ ͙͙͡ ͚ͭͪ͊ͤ͊ ͎͊ͯ͋͊͘ ͤ͊ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͔ ͍Ά͔ͣͦ͗ͤ͘ ͙ͦͭͪͼ͔͔͊ͭͤ͡ ͙͙ͦͣ͋ͤͪ͊ͤ͟ 
͙κ͙͙͡ ͙͍͔ͯͣͯ͊ͭͤ͟͡ ͔ͺ͔ͭ͟ ͫ ͎͙͒ͪͯ ͫΆ΅͔͍͍ͫͭͯ͊΅͙ ͙͙͡ ͙͙ͨ͊ͤͪ͊ͤ͡ ˽˽˽κˮ˽Φ ͔͙́͘ 
͍Ά͔͚͍͙͒ͫͭ͘Ύ ͎ͣͦ͊ͭ ͒͊ ͍ͦ͡΄͊ͭ ͙ͨͪͪͦ͒ͦ͊͘΅͙͙ͭͤΎ ͫͭ͊ͭͯͫ ͤ͊ ͍͙͍͔͔͒ͦͭ ͙ ͙͙͔ͨͪͪͦ͒ͤͭ 
͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎΣ ͔͔ͨͪ͒ͣͭ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ ͍ ͊͘΅͙͔͙͔ͭͤͭ ͙ͦͤ͘Σ ͔ͦͭͦ͟ ͔͍ͨͪ͒ͫͭ͊͡Ύ͍͊ ͦͤ͟ͺ͙ͭ͟͡ 
ͫ ͙ͨͪͪͦ͒ͦ͊͘΅͙͙͔ͭͤͭ ͼ͔͙͡Φ ˭͔͙͊ͨ͊͒ͤͦ͋ͦͣͦͪͫ͟͡ ˾ˣ̂ ͨͦͨ͊͒͊ ͍ ͙͔͙ͦͤͭͤͤͭ͊ͤ͟͡Ύ ͙ 
͙͚͙͊ͨͫ͟͡Ύ ͙͎͔͎͋ͦͦͪ͊ͺ͙ͫ͟ ͔͎͙ͪͦͤΦ ˿Ά͎͊ͫͤͦ͡ ͔ͨͦͫ͒ͤͦͭͦ͡ ͍͔͒ͦ͊͒͊ͤ͟͡ ͨͦ ;͡Φ мт ͟Άͣ ˩˴Σ 
ͨ -͎ͦͦ͡Ύͣ͊ͭ͊ ;͊ͫͭ ͦͭ ͙͙͔ͨͪͪͦ͒ͤͭ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͙ ͍͙͍͔͔͒ͦͭ ͫ͊ ͍ ͔͎͙ͤ͋͊ͦͨͪ͡Ύͭͤͦ ς 
͔͍͙͔ͤ͊͒ͦͦͭͤͦ͘͡͡ ͫΆͫͭͦΎ͙͔ͤΣ ͫ ͙͘͟͡Ό;͔͙͔ͤ ͤ͊ ͍͙͍͔͔͒ͦͭ ͙͙ͪ͋ ͙ ͔͎͋ͪ͘Ά͋ͤ͊;͙ͤ ͙͍͙͗ͦͭͤΣ 
͍͔ͨͦ;͔ͭͦ ͦͭ ͙ͦͭͦ͟ ό͊ͦ͟ ͔ͤ ͫ͊ ͍ ͔͙͍͔ͤͫͭͤͦ͘ύ ͫ͊ ͍ ͎͙͋͊ͦͨͪ͡Ύͭͤͦ ͫΆͫͭͦΎ͙͔ͤΦ  

˽͔ͦͭͤͼ͙͙͔͊ͤͭ͡ ͙͍͙ͯͣͯ͊ͭͤ͟͡ ͍Ά͔͚͍͙͒ͫͭ͘Ύ ͦͭ ͔͙͙͔ͪ͊ͪ͊ͤͭͦ͘͡ ͤ͊ ͔͔͔͙͔ͣͤͭͭ͡ ͤ͊ ˽̂˾ˣ ͫ͊ 
͍ͫΆ͙ͪ͊ͤ͘ ͫΆͫ ͫΆ΅͔͍͍ͫͭͯ͊΅͙Ύ ͎͔͔͊ͤͭͪͦͨͦͤͤ ͙ͤ͊ͭͫ͟ ͍Άͪͻͯ ͊͘΅͙͔͙͔ͭͤͭ ͙ͦͤ͘Σ ͊ͭͦ͟͟ ͙ ͫ 
͍Ά͔͚͍͙͒ͫͭ͘Ύͭ͊ ͦͭ ͙͙ͨ͊ͤͪ͊ͤ͡ ͙ ͔͙ͦ͒ͦ͋ͪͤ ˽˽˽κˮ˽Σ ͙ͦͭͦ͟ ͔ͨͪ͒ͫͭͦΎͭ ͒͊ ͋Ά͒͊ͭ 
͔͙͙͙ͪ͊ͪ͊ͤ͘͡ ͙ ͎ͣͦ͊ͭ ͒͊ ͦ͊͗͊ͭ͟ ͙ͦͭͪͼ͔͊ͭͤͦ͡ ͍Ά͔͚͍͙͔͒ͫͭ͘ ͍Άͪͻͯ ͊͘΅͙͔͙͔ͭͤͭ ͙ͦͤ͘ ό͔ͪͺΦ 
˽͙͔͙͔ͪͦ͗ͤ͡ п  ͙˽ ͙͔͙͔ͪͦ͗ͤ͡ с). 

˨ͦͦͦͭͦ͟͟͡ ͤ͊ ͙ͭͦ͘ ͔ͭ͊ͨ ͔ͤ ͔ ͙͍͔ͫͭͤͦ͘ ͔ͦͤͪͭͤͦͭͦ͟͟ ͔͔͙͔ͣͫͭͦͨͦͦ͗ͤ͡ ͤ͊ ͔͍͙͙͔ͨͪ͒͗͒͊ͤͭ 
ͫΆͦͪΆ͔͙͗ͤΎκ͔͙ͦ͋ͭ͟Σ ͔ͦͭͦ͟ ͒͊ ͔͒͊͒ ͍Άͣͦ͗ͤͦͫͭ͘ ͊͘ ͨͦ-ͭͦ;ͤͦ ͙͔͙͒ͤͭͺ͙ͼ͙͔ͪ͊ͤ ͤ͊ 
͊ͫ͘Ύ͎͔͊ͤͭͦ ͤ͊ ͫΆ͍͔͙͔ͦͭͭͤͭ ͔͙ͦͣͨͦͤͤͭ͟ ͦͭ ͙͙͔͋ͦͪ͊ͤͦͦ͋ͪ͊ͭͦ͘͘Σ ͤ͊ ͙ͨͪͤͼ͙ͨ͊ ͤ͊ 
͔͙͍ͨͪ͒ͨ͊ͦͫͭͭ͊͘͡ ͔͔ͫͭͨͤͭ͊ ͤ͊ ͍Ά͔͚͍͙͔͒ͫͭ͘ ͔ͫ ͦͼ͔ͤΎ͍͊ ͍ ͚ͤ͊-ͦ͡΄͙Ύ ͫͼ͔͙͚ͤ͊ͪΦ 
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˽͙͙ͪͪͦ͒ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ 

˴͊ͭͦ ͤ͊͘;͙͔ͭͤ͊͡ ό͔͔ͫͭͨͤ оύ ͔ͫ ͦͼ͔ͤΎ͍͊ ͚ͭͪ͊ͤ͊ͭ͊ ͫΆ΅͔͍͔ͫͭͤ͊ ͎͊ͯ͋͊͘κͺ͎͔ͪ͊ͣͤͭ͊ͼ͙Ύ ͤ͊ 
͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎΣ ͦ͟Ύͭͦ ͍Ά͙͍ͤ͊͘͟ ͨͦ ͍͔͔ͪͣ ͤ͊ ͙͔͍ͫͭͪͦͭͫͭͦͭͦ͡ κ ͫΆ͍͔͒͊͊ͤͭͦ͘ ͤ͊ ͙ͪ͊͘͡;͙ͤ 
͙ͤͺ͙ͪ͊ͫͭͪͯͭͯͪͤ͟ ͔͙ͦ͋ͭ͟ ͙ ͍͔͍͙͔ͨͦͫ͒ͫͭ͡ ͨͪͦ͒Ά͍͗͊͊͡ ͒͊ ͋Ά͔͒ ͙ͦͭͪͼ͔͔͊ͭͤ͡ ͺ͊ͭͦͪ͟ ͊͘ 
ͼ͔͙͡Ύ ͔ͫͨͦ͊ͭ͊͟͡ͼ͙͔ͦͤͤ ͙͍͗ͦͭ ͤ͊ ͔ͦ͋ͭ͊͟Φ  

˭͊ ͙͙͔ͨͪͪͦ͒ͤͭ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ό˽˸ύ ͍ͭ͊͊͊͟ ͔ ͍Άͣͦ͗ͤ͊͘ ͊͘ ͍͙ͫ;͙͟ ͦͭ ͎͔ͦͪͨͦͫͦ;͔͙͔ͤͭ 
͔͙ͣͪ͟κ͔͚͍͙͒ͫͭΎΣ ͔͍͙ͨͪ͒͗͒͊΅͙ ͙͎͔ͪ͊͗͒͊ͤ͘ ͤ͊ ͍͙ͤͦ ͨͦ͡΅͙ͤ ͫΆͦͪΆ͔͙͗ͤΎ ͙͙͡ ͔͙ͦ͋ͭ͟ ͫ 
͎ͦ͡Ύͣ͊ ͨͦ͡΅ ͍ ͔͔͍͔ͫͭͫͭͤ͊ ͙͙͡ ͔͔͍͔ͨͦͯͫͭͫͭͤ͊͡ ͔ͫͪ͒͊Φ ͍́ͦ͊ ͫ͊ ͔͚͍͙͒ͫͭΎ UW_1_3, UW_2_1 
 ͙ UW_2_2. ˴Άͣ ͭΎͻ ͔ͫ ͙ͨͪ;͙ͫ͡Ύ͍͊ͭ ͙ ͍Ά͔͚͍͙͒ͫͭ͘Ύͭ͊ ͦͭ ͔͚͙͔͒ͤͦͫͭͭ ͨͦ ͫΆ͍͔͒͊͊ͤ͘ ͤ͊ 
͍͙͊͗ͤ͡ ͙ͦͤ͘ όh{ψнψсύ ͦͭ ͒ͦͨΆ͙͔͙͔ͤͭͤͭ͡͡ ͔͙ͣͪ͟Σ ͭΆ͚ ͊ͭͦ͟ ͙ͨͪ ͭΎͻ ͔ͫ ͔ͨͪͦͣͤΎͭ 
͔͎͙ͦͦ͟͡;͙͔ͤͭ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟ ͤ͊ ͔͙͙ͭͪͭͦͪΎͭ͊Φ 

˻͙͔ͫͭ͊ͤ͊ͭ͡ ͔͙ͣͪ͟κ͔͚͍͙͒ͫͭΎΣ ͍ͫΆ͙ͪ͊ͤ͘ ͫ ͙͎͔ͪ͊͗͒͊ͤ͘ ͤ͊ ͍͙ͤͦ ͫΆͦͪΆ͔͙͗ͤΎ όPI_3_1 ͙ 
UW_1_2ύ ͫ͊ ͍͔ͨͪͦͫͭͪ͊ͤͫͭͤͦ ͍ͦ͋Ά͙ͪ͊ͤ͘ ͫ ͎͔͙͙͙͊ͤͭͪͦͨͦͤͪ͊ͤ͘ ͔͔͙ͭͪͤ ό͟Άͣ ͫΆ΅͔͍͍ͫͭͯ͊΅͙ 
͔͙ͨͪ͒ͨͪΎ͙ͭΎύ ͙͙͡ ͫ͊ ͫ ͙͔͚ͤͤ͊͡ ͫͭͪͯͭͯͪ͊͟ ό͍͍͙ͦ͒ͦͨͪͦͦ͒Σ ͙͊ͤ͊͊͘͟͡ͼ͙ΎύΦ ˴Άͣ ͭΎͻ ͔ͫ 
͙ͨͪ;͙ͫ͡Ύ͍͊ ͙ ͔͚͍͙͔͒ͫͭ HY_11_13Σ ͊ͫ͘Ύ͎͊΅ͦ ͙͔ͫ͊ͣͭ ͔ͪ;͙ͤ ͔ͭ;͔͙ͤΎ ͍ ͊͟;͔͍ͫͭͦͭͦ ͙ͣ ͤ͊ 
͙͔͚͙ͤͤ͡ ͔͙ͦ͋ͭ͟ ͫ ͙͙͋ͦͦͪ͒ͦͪͤ͊͟ ͙ ͍ͫΆ͍ͪ͊͘΅͊ ͺͯͤ͟ͼ͙ΎΦ ˤΆ͔͚͍͙͒ͫͭ͘Ύͭ͊ ͦͭ ͙ͭ͊͘ ͎ͪͯͨ͊ 
͔͚͍͙͒ͫͭΎ ͔ͫ ͦ;͍͊͊͟ ͒͊ ͋Ά͒͊ͭ ͒ͦ ͔͔͙ͯͣͪͤΣ ͤͦ ͍ ͫͯ͡;͚͊ ͤ͊ ͊ͫ͘Ύ͎͔͊ͤ ͤ͊ ͎͙ͦͪͫ͟ 
͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͔ͣͦ͗ ͒͊ ͙ ͣ͊ ͚ͭͪ͊ͤ͊ ͎͊ͯ͋͊͘ ͙  ͺ͎͔ͪ͊ͣͤͭ͊ͼ͙ΎΣ ͙ͦͭ͟ ͦ ͍ ͚ͤ͊-ͦ͡΄͙Ύ ͫͼ͔͙͚ͤ͊ͪ 
΅͔ ͋Ά͒͊ͭ ͤ͊͘;͙͔͙ͭͤ͡Φ ˿͔͍͒͊͡ ͒͊ ͔ͫ ͔͔͙ͦͭ͋͗͡Σ ;͔ ͙ͨͪ ͍ͫΎ͊͟ ͚ͭͪ͊ͤ͊ ͎͊ͯ͋͊͘κͺ͎͔ͪ͊ͣͤͭ͊ͼ͙Ύ 
ͤ͊ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎΣ ͙͒ͦͪ ͒͊ ͫ͊ ͫ ͔ͤͤ͊͘;͙͔ͭͤ͊͡ ͙͙͡ ͔͔ͯͣͪͤ͊ ͔͔ͫͭͨͤ ͤ͊ ͍Ά͔͚͍͙͔͒ͫͭ͘ ͦͭ 
͙͙͔ͨ͊ͤͪ͊ͤͭ͡ ͔͚͙͒ͤͦͫͭΣ ͔ͨͦͭͤͼ͙͙͔͊ͤͭ͡ ͙͙͙ͦͣ͋ͤͪ͊ͤ͟ ͙ ͙͍͙ͯͣͯ͊ͭͤ͟͡ ͍Ά͔͚͍͙͒ͫͭ͘Ύ ͫ 
͎͙͒ͪͯ ˽˽˽κˮ˽ ͎ͣͦ͊ͭ ͒͊ ͋Ά͒͊ͭ ͤ͊͘;͙͔͙ͭͤ͡Φ ˤ ͊͘͟͡Ό;͔͙͔ͤ ͔ͫ ͎ͤ͊͊͊͡ ͙͍ͦ͒͘ΆͭΣ ;͔ ͊ͦ͟ ͙ͭ͊͘ 
͎ͪͯͨ͊ ͔͙ͣͪ͟κ͔͚͍͙͒ͫͭΎ ͔ͫ ͔͙͙ͪ͊ͪ͊͘͡ ͭ ͍ ͎͙ͪ͊ͤͼ͙͔ͭ ͤ͊ ͊͘΅͙͔͙ͭͤ ͙ͦͤ͘Σ ͦ͋΅͊ͭ͊ 
͔ͨͦͭͤͼ͙͊ͤ͊͡ ͔͔ͫͭͨͤ ͤ͊ ͙ͦͭͪͼ͔͊ͭͤͦ͡ ͍Ά͔͚͍͙͔͒ͫͭ͘ ͍Άͪͻͯ ͙͙͔ͨͪͪͦ͒ͤͭ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎΣ ͍ 
ͭΦ;Φ ͙͍ͯͣͯ͊ͭͤͦ͟͡Σ ͔ͣͦ͗ ͒͊ ͋Ά͔͒ ͤ͘;͙͔͊ͭͤ͊͡ ό͔͔ͫͭͨͤ оύΦ ˭͊ ͙͋͘Ύ͎͍͔͊ͤ ͙͙͡ ͙͙͙͙͔ͣͤͣͪ͊ͤ͘ 
ͤ͊ ͔ͨͦͭͤͼ͙͙͔͊ͤͭ͡ ͍Ά͔͚͍͙͒ͫͭ͘Ύ ͤ͊ ͙ͨͪͤͼ͙ͨ͊ ͤ͊ ͔͍͙͍ͨͪ͊ͤͭͤͦͫͭͭ͊ ͔ͫ ͔ͨͪͨͦͪΆ;͍͊Υ 

Á ˹͊ ͚ͤ͊-͔ͪ͊ͤͤ ͔ͭ͊ͨ ͦͭ ͔͙͔ͨͪͦͭͭ͟ ͊͘ ͙͎͔ͪ͊͗͒͊ͤ͘ ͤ͊ ͍͙ͤͦ ͫΆͦͪΆ͔͙͗ͤΎ ͙͙͡ 
ͫΆ͍͔͒͊͊ͤ͘ ͤ͊ ͍͙ͤͦ κ ͪ͊͘΄͙ͪΎ͍͔͊ͤ ͤ͊ ͫΆ΅͔͍͍ͫͭͯ͊΅͙ ͔͙ͦ͋ͭ͟ ͒͊ ͔ͫ ͙͍͘Άͪ΄͊ͭ 
ͨͪͦͯ;͍͙͊ͤΎ ͍ ͼ͔͔͍͙͔ͭ͡ ͔͙͙͙ͭͪͭͦͪ ͊͘ ͍ͯͫͭ͊ͤͦΎ͍͔͊ͤ ͤ͊ ͔ͨͦͭͤͼ͙͊ͤͦͭͦ͡ 
͙ͤ͊͡;͙͔ ͤ͊ ͙͙ͨͪͪͦ͒ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎΣ ͔͔ͨͪ͒ͣͭ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ ͍ ͊͘΅͙͔͙͔ͭͤͭ 
͙ͦͤ͘Φ ˢͦ͟ ͙͍ͭ͊͊͟ ͔ͫ ͊ͫ͘Ύ͎͊ͭΣ ͒͊ ͔ͫ ͭΆͪͫΎͭ ͔͙͍͙͊ͭͪͤ͊ͭ͡ ͨͦ ͔͔͙͔ͣͫͭͦͨͦͦ͗ͤ͡ ͫ 
ͼ͔͡ ͙͋͘Ύ͎͍͔͊ͤ ͙͙͡ ͙͙͙͙͔ͣͤͣͪ͊ͤ͘ ͤ͊ ͊ͫ͘Ύ͎͔͊ͤͭͦΦ 

Á ˤ ͫͯ͡;͙͔͊ͭΣ ͎ͦ͊ͭͦ͟ ͍ ͙ͨͪͪͦ͒ͦ͊͘΅͙͙͔ͭͤͭ ͼ͔͙͡ ͤ͊ ͊͘΅͙͔͙͔ͭͤͭ ͙ͦͤ͘ ͔ͤ ͔ 
ͯ͊͊ͤͦ͘͟ ͎͒ͪͯͦΣ ͒͊ ͔ͤ ͔ͫ ͒ͦͨͯͫ͊͟ ͚ͭͪ͊ͤ͊ ͎͊ͯ͋͊͘ ͤ͊ ͙͙ͨͪͪͦ͒ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎΣ 
͔͔ͨͪ͒ͣͭ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ ͍ ͊͘΅͙͔͙ͭͤ ͙ͦͤ͘Σ ͙͍ͯͣͯ͊ͭͤͦ͟͡ ͍͙ͤ͊͒΄͍͊͊΅͊ м҈ ͦͭ 
͔ͪͺ͔͔ͪͤͭͤ͊ͭ͊ ͙ͣ ͨͦ͡΅ ͍ ͫΆ͍͔ͦͭͭͤ͊ͭ͊ ͊͘΅͙͔ͭͤ͊ ͦͤ͊͘Σ ͔͋͘ ͙͎͔ͨͪ͊͊ͤ͡ ͤ͊ 
͔͙ͦͣͨͤͫ͊ͭͦͪͤ͟ ͔͙ͣͪ͟Φ 

Á ˽͙ͪ ͙ͨ͘Ά͔͙͔ͤͤͭͦ͡ ͤ͊ ͔͙͔ͣͪͭ͟ ͒͊ ͔ͤ ͔ͫ ͒ͦͨͯͫ͊͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙Ύ ͤ͊ 
͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͙ͨͦͪ͊͒ ͍Ά͍͔͔͗͒͊ͤ ͤ͊ ͔͙͙ͤͭͨ;͙ͤ ͊͘ ͭΎͻ ͍͙͍͔͒ͦΣ ͍͟͡Φ ͙͍͙͍͙ͤ͊ͤ͘ 
͙ ;͙ͯ͗͒ ͍͙͍͔͒ͦΣ ͙ͦͭͦ͟ ͫΆ͍͒͊͊ͭ͘ ͔͍͙ͨͪ͒ͨͦͫͭ͊͟ ͊͘ ͍͙ͤͦ ͔͍͙͍͙ͣ͗͒ͯ͒ͦ 
ͦͭͤͦ΄͔͙ͤΎ ͫ ͔͎͙͍͔ͤ͊ͭͤ ͔ͺ͔ͭ͟Φ 

Á ˽͙ͪ ͔͙͍ͪͯͭ͊͟͡ͼ͙Ύ ͙κ͙͙͡ ͔͙͔͙͊ͫͭͤ͘͡͡ ͔͚͙͒ͤͦͫͭ ͒͊ ͔ͫ ͙͍ͨͦ͊ͭ͘͘͡ ͔͙ͣͫͭͤ 
͙͔͙ͪ͊ͫͭͭͤ͡ ͍͙͍͔͒ͦΣ ͙͙ͭͨ;͙ͤ ͊͘ ͙͙ͨͪͪͦ͒ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͍ ͔͎͙ͤ͋͊ͦͨͪ͡Ύͭͤͦ 
ͫΆͫͭͦΎ͙͔ͤ ͨͦ ͔ͨ͊ͪ͊ͣͭΆͪ Ϧͨͦ͡΅Ϧ ͍ ͚ͪ͊ͦͤ͊Φ 
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˨͔͚͙͔ͤͦͫͭͭ ͨͦ ͔ͪͦͤͫͭͪͯ͟͟ͼ͙Ύ ͙͙͡ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙Ύ ͤ ͊ ͫΆͦͪΆ͔͙͗ͤΎ ͔ͤ ͔͎ͨͪ͒ͨͦ͊͊ͭ͡ ͚ͭͪ͊ͤͦ 
͔͔ͦͭͤͣ͊ͤ ͤ͊ ͒ͦͨΆ͙͔ͤͭͤ͊͡͡ ͨͦ͡΅ ͙ ͔ͫ ͔͔ͦͨͪ͒͡Ύͭ ͊ͭͦ͟ ͍Ά͔͚͍͙͒ͫͭ͘Ύ ͫ ͔ͤͤ͊͘;͙͔ͭͤ͊͡ ͔͔ͫͭͨͤ 
ͨͦ ͦͭͤͦ΄͔͙͔ͤ ͤ͊ ͊ͫ͘Ύ͎͔͊ͤͭͦ ͤ͊ ˽˸Φ ͙͍́͊͊͟ ͔͚͙͒ͤͦͫͭ ͫ͊ ͔͍͙͔͙ͨͪ͒͒ͤ ͨͦ ͔͚͍͙͒ͫͭΎ PI_3_1, 
UW_2_1 ͙ UW_2_2. ˨ͦͦͦͭͦ͟͟͡ ͙ͨͪ ͙ͨ͘Ά͔͙͔ͤͤͭͦ͡ ͤ͊ ͙ͭ͊͘ ͎ͪͯͨ͊ ͔͙ͣͪ͟κ͔͚͍͙͒ͫͭΎ ͤΎͣ͊ 
͚ͭͪ͊ͤ͊ ͨͦ͡΅ͤ͊ ͎͊ͯ͋͊͘ ͙͙͡ ͺ͎͔ͪ͊ͣͤͭ͊ͼ͙Ύ ͤ͊ ˽˸Σ ͔ͤ ͔ͫ ͦ;͍͊͊͟ ͫΆ΅͔͍͔ͫͭͤͦ ͙͔ͯͣͯͪ͊ͤ͟͡ ͤ͊ 
͍Ά͔͚͍͙͒ͫͭ͘Ύ ͫ ͎͙͒ͪͯ ˽˽˽κˮ˽Φ ˤ ͊͘͟͡Ό;͔͙͔ͤ ͔ͫ ͎ͤ͊͊͊͡ ͙͍ͦ͒͘ΆͭΣ ;͔ ͊ͦ͟ ͔ͭ ͔ͫ ͔͙͙ͪ͊ͪ͊͘͡ ͍ͭ  
͎͙ͪ͊ͤͼ͙͔ͭ ͤ͊ ͊͘΅͙͔͙ͭͤ ͙ͦͤ͘Σ ͦ͋΅͊ͭ͊ ͔ͨͦͭͤͼ͙͊ͤ͊͡ ͔͔ͫͭͨͤ ͤ͊ ͙ͦͭͪͼ͔͊ͭͤͦ͡ ͍Ά͔͚͍͙͔͒ͫͭ͘ 
͍Άͪͻͯ ͙͙͔ͨͪͪͦ͒ͤͭ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎΣ ͍ ͭΦ;Φ ͙͍ͯͣͯ͊ͭͤͦ͟͡Σ ͔ͫ ͦ;͍͊͊͟ ͒͊ ͋Ά͔͒ ͔ͤͤ͊͘;͙͔ͭͤ͊͡ 
ό͔͔ͫͭͨͤ мύΦ ˹͔ ͔ͫ ͎ͤ͊͊͊ͭ͡ ͒ͦͨΆ͙͔͙ͤͭͤ͡͡ ͔ͫͣ͟;͍͊͊΅͙ ͔͙ͣͪ͟Φ  

ˣ͚͙ͦ͊ͤ͘ͼ͙ 

˽ͦ ͦͭͤͦ΄͔͙͔ͤ ͤ͊ ͚͙͋ͦ͊ͤ͘ͼ͙͔ͭ ͔ͣͦ͗ ͒͊ ͔ͫ ͦ;͍͊͊͟ ͚ͭͪ͊ͤ͊ ͎͊ͯ͋͊͘κͺ͎͔ͪ͊ͣͤͭ͊ͼ͙Ύ ͤ͊ 
͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͤ͊ ͍͙ͫ;͙͟ ͔ͨͦͭͤͼ͙͊ͤͦ͡ ͊ͫ͘Ύ͎͙͊ͤ ͍͙͍͔͒ͦ ͍͔͍͙͔ͫ͒ͫͭ͡ ͤ͊ ͙͎͔ͪ͊͗͒͊ͤͭͦ͘ ͤ͊ 
͍͙ͤͦ ͨͦ͡΅͙ͤ ͔͙ͦ͋ͭ͟ ͍ ͔͔͍͔ͫͭͫͭͤ͊ ͙͙͡ ͔͔͍͔ͨͦͯͫͭͫͭͤ͊͡ ͔ͫͪ͒͊Φ ˮ͘͟͡Ό;͔͙͔ͤ ͙ͣ͊ ͨͦ 
ͦͭͤͦ΄͔͙͔ͤ ͤ͊ ͔͚͍͙͔͒ͫͭ h{ψнψсΣ ͫͨͪΎͣͦ ͍͙͒ͪ͊ͭ͊ ͙ ͙͔͙͔ͨͪͨͭ͡Σ ͊͘ ͙ͦͭͦ͟ ΅͔ ͙ͣ͊ 
͙͔͔ͨͦͦ͗ͭͤ͡͡ ͔ͺ͔ͭ͟Σ ͭΆ͚ ͊ͭͦ͟ ΅͔ ͔ͫ ͍͔͙ͯ͡;͊ͭ ͔ͭͻ͙͔ͤͭ ͻ͙͔͙ͪ͊ͤͭͤ͡ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎΦ 
͚́ͪ͊ͤ͊ͭ͊ ͎͊ͯ͋͊͘ ͤ͊ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͔ͣͦ͗ ͒͊ ͋Ά͔͒ ͤ͊͘;͙͔ͭͤ͊͡ ͊͘ ͔͙͔͒ͪ͋ͤͭ ͚͙͋ͦ͊ͤ͘ͼ͙ ͙ 
͎͙͔ͦͪͫͭ͟ ͙͔͙ͨͪͨ͡ ͙ ͒ͦ ͔͔ͯͣͪͤ͊ ͊͘ ͔͙͔͒ͪͭ ͚͙͋ͦ͊ͤ͘ͼ͙Φ ˽͙ͪ ͔͙ͣͪ͟ ͙ ͔͚͙͒ͤͦͫͭΣ ͙ͦͭͦ͟ ͔ͫ 
͔͙͙ͪ͊ͪ͊ͭ͘͡ ͍ ͙ͫͤͦ͡ ͎͔͙͙͊ͤͭͪͦͨͦͤͪ͊ͤ͘ ͔͊ͫͪ͒͊ ͔ͤ ͔ͫ ͦ;͍͊͊͟ ͤ͊͘;͙͔ͭͤ͊͡ ͎͊ͯ͋͊͘ ͤ͊ 
͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎΣ ͭΆ͚ ͊ͭͦ͟ ͙͍͔ͦ͋ͤͦͤͦ͟ ͍͙͍͔͔͒ͦͭ ͦͭ ͙ͭ͊͘ ͎ͪͯͨ͊ ͙͋͘Ύ͎͍͊ͭ ͔͙ͭ͘ ͚͙ͪ͊ͦͤΦ ́Ά͚ 
͊ͭͦ͟ ͚͙͋ͦ͊ͤ͘ͼ͙͔ͭ ͫ͊ ͫ ͍͙ͫͦ͊͟ ͙ͣͦ͋ͤͦͫͭ͡ ͔ͨͦͭͤͼ͙͊ͤ͊ͭ͊͡ ͺ͎͔ͪ͊ͣͤͭ͊ͼ͙Ύ ͤ͊ 
͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎͭ͊ ͙ͣ ͤΎͣ͊ ͔ͨͦͭͤͼ͙͊͡ ͊͘ ͤ͊͘;͙͔ͭͤͦ͡ ͍Ά͔͚͍͙͔͒ͫͭ͘Φ ˤΆ͙ͣͦ͗ͤ͘ ͫ͊ ͍͔͙ͦͫͤ͟ 
͍Ά͔͚͍͙͒ͫͭ͘Ύ ͊ͭͦ͟ ͔ͦ͋ͨͦͦ͘͟Ύ͍͔͊ͤΣ ͍ ͔ͪͯͭ͊ͭ͘͡ ͦͭ ͙ͦͭͦ͟ ͔ͣͦ͗ ͒͊ ͔ͫ ͦ;͍͊͊͟ ͍͔͔ͪͣͤͤͦ 
͔ͤ͊ͨͯͫ͊ͤ͟ ͤ͊ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎͭ͊ ͦͭ ͍͙͍͔͔͒ͦͭ ό͊͘ ͔͙ͨͪͦ͒͊ ͤ͊ ͙͔͍ͫͭͪͦͭͫͭͦͭͦ͡ύ ͍ ͙͋ͦͫͭ͘͡ ͒ͦ 
ͦ͋ ͔ͭ͊͟Φ ˻;͍͊͊͟ ͔ͫ ͔ͫ͒͡ ͙ͨͪ͟͡Ό;͍͔͊ͤ ͤ͊ ͙͔͙͔ͫͭͪͦͭͤͭ͡ ͙ͪ͊͋ͦͭ ͙͍͙͔͗ͦͭͤͭ ͒͊ ͔͊ͣ͊ͭ͘ 
͍ͦͭͤͦͦ ͍͙͔ͫͦ͋ͦ͒ͤͭ ͔͙͙͙ͭͪͭͦͪΦ ˹͔ ͔ͫ ͦ;͍͊͊͟ ͨͪͦͣΎͤ͊ ͤ͊ ͍͙͍͙͒ͦΎ ͫΆ͍ͫͭ͊Σ ͤͦ ͙ͨͪ ͊ͫ͘Ύ͎͔͊ͤ 
ͤ͊ ͔͙ͯ͋͗΅͊ ͔ ͍Άͣͦ͗ͤͦ͘ ͤ͊ͣ͊͡Ύ͍͔͊ͤ ͤ͊ ;͙͔ͫͤͦͫͭͭ͊͡ ͤ͊ ͨͦͨͯ͊͡ͼ͙͙͔ͭΦ ˤ͔͔ͪͣͤͤͦͭͦ 
͍ͦ͡΄͍͔͊͊ͤ ͤ͊ ͔ͫͪ͒͊ͭ͊ ͍ ͔ͪͯͭ͊ͭ͘͡ ͦͭ ͨͪ͊ͻͦ-͎͍͙͊ͦ͘ ͙ ΄͍͙ͯͣͦ ͔͙͙͙ͣͫ ΅͔ ͔ ͦ͊ͤͦ͟͡͡Σ 
͚ͪ͊ͭͦͭͪ͊ͤͦ͟͟ ͙ ͙ͦ͋ͪ͊ͭͣͦΦ ˴͊ͭͦ ͼΎͦ͡ ͍Ά͔͚͍͙͒ͫͭ͘Ύͭ͊ ͍ ͔ͭ͊ͨ͊ ͤ͊ ͙͔͍ͫͭͪͦͭͫͭͦ͡ ΅͔ ͋Ά͒͊ͭ ͒ͦ 
͔͔͙ͯͣͪͤΣ ͤͦ ͍ ͫͯ͡;͚͊ ;͔ ͔ͫ ͊ͫ͘Ύ͎͊ͭ ͤ͊ͻ͙ͦ͒΅͊ κ ͔͙ͯ͋͗΅͊ ͤ͊ ͔͍ͦͤͫͪ͊͟ͼ͙ͦͤͤͦ-ͤ͊͘;͙͙ͣ 
͍͙͍͔͒ͦ ͎ͣͦ͊ͭ ͒͊ ͋Ά͒͊ͭ ͤ͊͘;͙͔͙ͭͤ͡ ό͔͔ͫͭͨͤ оύΦ ˽͔͍͙ͪ͒͒ ͔ͨͦͭͤͼ͙͙͔͊ͤͭ͡ ͙͙͙ͦͣ͋ͤͪ͊ͤ͟ ͙ 
͙͍͙ͯͣͯ͊ͭͤ͟͡ ͍Ά͔͚͍͙͒ͫͭ͘Ύ ͫ ͎͙͒ͪͯ ˽˽˽κˮ˽ ͔ͫ ͫ;͙ͭ͊Σ ;͔ ͊ͦ͟ ͙ͭ͊͘ ͎ͪͯͨ͊ ͔͙ͣͪ͟ ͙ ͔͚͍͙͒ͫͭΎ 
͔ͫ ͔͙͙ͪ͊ͪ͊ͭ͘͡ ͍ ͎͙ͪ͊ͤͼ͙͔ͭ ͤ͊ ͊͘΅͙͔͙ͭͤ ͙ͦͤ͘Σ ͦ͋΅͊ͭ͊ ͔ͨͦͭͤͼ͙͊ͤ͊͡ ͔͔ͫͭͨͤ ͤ͊ 
͙ͦͭͪͼ͔͊ͭͤͦ͡ ͍Ά͔͚͍͙͔͒ͫͭ͘ ͍Άͪͻͯ ͚͙͋ͦ͊ͤ͘ͼ͙͔ͭΣ ͍ ͭΦ;Φ ͙͍ͯͣͯ͊ͭͤͦ͟͡Σ ͔ͣͦ͗ ͒͊ ͋Ά͔͒ 
ͤ͊͘;͙͔ͭͤ͊͡ ό͔͔ͫͭͨͤ оύΦ ˭͊ ͙͋͘Ύ͎͍͔͊ͤ ͙͙͡ ͙͙͙͙͔ͣͤͣͪ͊ͤ͘ ͤ͊ ͔ͨͦͭͤͼ͙͙͔͊ͤͭ͡ ͍Ά͔͚͍͙͒ͫͭ͘Ύ 
ͤ͊ ͙ͨͪͤͼ͙ͨ͊ ͤ͊ ͔͍͙͍ͨͪ͊ͤͭͤͦͫͭͭ͊ ͍͔ͦͫͤ ͨͦ-͎͔ͦͪ ͔͔͙͔ͨͪ͒ͦ͗ͤͭ͡ ͔ͫͣ͟;͍͊͊΅͙ ͔͙ͣͪ͟ ͔ͫ 
͔ͨͪͨͦͪΆ;͍͊Υ 

Á ˹͊ ͚ͤ͊-͔ͪ͊ͤͤ ͔ͭ͊ͨ ͦͭ ͔͙͔ͨͪͦͭͭ͟ ͊͘ ͙͎͔ͪ͊͗͒͊ͤ͘ ͤ͊ ͍͙ͤͦ ͫΆͦͪΆ͔͙͗ͤΎ ͙͙͡ 
ͫΆ͍͔͒͊͊ͤ͘ ͤ͊ ͍͙ͤͦ κ ͪ͊͘΄͙ͪΎ͍͔͊ͤ ͤ͊ ͫΆ΅͔͍͍ͫͭͯ͊΅͙ ͔͙ͦ͋ͭ͟ ͒͊ ͔ͫ ͙͍͘Άͪ΄͊ͭ 
ͨͪͦͯ;͍͙͊ͤΎ ͍ ͼ͔͔͍͙͔ͭ͡ ͔͙͙͙ͭͪͭͦͪ ͊͘ ͍ͯͫͭ͊ͤͦΎ͍͔͊ͤ ͤ͊ ͔ͨͦͭͤͼ͙͊ͤͦͭͦ͡ 
͙ͤ͊͡;͙͔ ͤ͊ ͔ͺ͔͙͍͙ͭͤ͟ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͙ ͔͙ͯ͋͗΅͊ ͤ͊ ͍͙͍͔͒ͦ ͚͙͋ͦ͊ͤ͘ͼ͙Σ 
͔͔ͨͪ͒ͣͭ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ ͍ ͊͘΅͙͔͙͔ͭͤͭ ͙ͦͤ͘Φ ˢͦ͟ ͙͍ͭ͊͊͟ ͔ͫ ͊ͫ͘Ύ͎͊ͭΣ ͒͊ ͔ͫ ͭΆͪͫΎͭ 
͔͙͍͙͊ͭͪͤ͊ͭ͡ ͨͦ ͔͔͙͔ͣͫͭͦͨͦͦ͗ͤ͡ ͫ ͼ͔͡ ͙͋͘Ύ͎͍͔͊ͤ ͙͙͡ ͙͙͙͙͔ͣͤͣͪ͊ͤ͘ ͤ͊ 
͊ͫ͘Ύ͎͔͊ͤͭͦΦ 

Á ˤ ͫͯ͡;͚͊Σ ;͔ ͔ͫ ͊ͫ͘Ύ͎͊ͭ ͙͙ͦͦͤ͟͡ κ ͔͙ͯ͋͗΅͊ ͤ͊ ͍͙͍͔͒ͦ ͚͙͋ͦ͊ͤ͘ͼ͙Σ ͔͔ͨͪ͒ͣͭ ͤ͊ 
͍͔ͦͨ͊͊ͤ͘ ͍ ͊͘΅͙͔͙͔ͭͤͭ ͙ͦͤ͘Σ ͒͊ ͔ͫ ͔͙͔ͨͪ͒ͨͪͣ͊ͭ ͙͔͙ͫͨ͊ͫͭͤ͡ ͔͚͍͙͒ͫͭΎ ͔͙ͨͪ͒ 
͊ͨͦ͘;͍͔͊ͤ ͤ͊ ͙͔͍ͫͭͪͦͭͫͭͦͭͦ͡Φ  
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Á ˿͙͔͙͔ͭͪͦͭͤͭ͡ ͙ͪ͊͋ͦͭ ͒͊ ͔ͫ ͙͍͘Άͪ΄͍͊ͭ ͙͍͘Άͤ ;͍͍͙͔͙͔ͯͫͭͭͤͭ͡ ͔͙͙ͨͪͦ͒ 
ό͍͔ͪ͊ͣͤͦ͗͊͊ͤ͘Σ ͙͍͔ͣͯ͊ͤ͘ύ ͤ͊ ͍͙͍͔͔͒ͦͭΣ ͔͔ͨͪ͒ͣͭ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ ͍ ͊͘΅͙͔͙͔ͭͤͭ 
͙ͦͤ͘Φ 

˽͙ͪ ͔͚͙͔͒ͤͦͫͭͭ ͨ  ͔ͦͪͦͤͫͭͪͯ͟͟ͼ͙Ύ ͙͙͡ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙Ύ, ͊ͭͦ͟͟ ͙ ͙ͨͪ ͙͎͔ͪ͊͗͒͊ͤͭͦ͘ ͤ͊ 
ͫΆͦͪΆ͔͙͗ͤΎ ͊͘ ͤ͊ͣ͊͡Ύ͍͔͊ͤ ͤ͊ ͫͦͪͦͫͭͭ͊͟ ͤ͊ ͦͭͭͦ͊͟ ͍ ͔͙ͪ͟ ό͔͚͍͙͔͒ͫͭ I¸ψммψмоύ  ͔ͤ ͔ͫ 
ͦ;͍͊͊͟ ͚ͭͪ͊ͤ͊ ͎͊ͯ͋͊͘ ͙͙͡ ͺ͎͔ͪ͊ͣͤͭ͊ͼ͙Ύ ͤ͊ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎΣ ͙ͤͭͦ ͤ͊͘;͙͔ͭͤͦ͡ 
͔͚͍͋ͨͦͦͫͭͦ͘͟ ͙͙͡ ͨͪͦͣΎͤ͊ ͤ͊ ͍͙͍͙͒ͦΎ ͫΆ͍ͫͭ͊ ͙͙͡ ;͙͔ͫͤͦͫͭͭ͊͡ ͤ͊ ͨͦͨͯ͊͡ͼ͙͙͔ͭΦ 
ˤΆ͍ͫͭ͊ͤͦ͘Ύ͍͔͊ͤͭͦ ͤ͊ ͍͙͊͗ͤ͡ ͙ͦͤ͘ ό;͊ͫͭ ͦͭ ͔͚͍͙͔͒ͫͭ h{ψнψсύ ͔ͫ ͔͔ͦͨͪ͒͡Ύ ͊ͭͦ͟ ͔͚͒ͤͦͫͭ ͫ 
͙͔ͨͦͦ͗ͭͤͦ͡͡ ͍Ά͔͚͍͙͔͒ͫͭ͘ ͍Άͪͻͯ ͍͙͒ͪ͊ͭ͊ ͙ ͙͔͙͔ͨͪͨͭ͡Φ ˹͔ ͔ͫ ͦ;͍͊͊͟ ͫΆ΅͔͍͔ͫͭͤͦ 
͙͔ͯͣͯͪ͊ͤ͟͡ ͤ͊ ͍Ά͔͚͍͙͒ͫͭ͘Ύ ͫ ͎͙͒ͪͯ ˽˽˽κˮ˽Φ ˢͦ͟ ͙ͭ͊͘ ͎ͪͯͨ͊ ͔͚͙͒ͤͦͫͭ ͔ͫ ͔͙͙ͪ͊ͪ͊ͭ͘͡ ͍ 
͎͙ͪ͊ͤͼ͙͔ͭ ͤ͊ ͊͘΅͙͔͙ͭͤ ͙ͦͤ͘Σ ͦ͋΅͊ͭ͊ ͔ͨͦͭͤͼ͙͊ͤ͊͡ ͔͔ͫͭͨͤ ͤ͊ ͙ͦͭͪͼ͔͊ͭͤͦ͡ ͍Ά͔͚͍͙͔͒ͫͭ͘ 
͍Άͪͻͯ ͚͙͋ͦ͊ͤ͘ͼ͙͔ͭΣ ͍ ͭΦ;Φ ͙͍ͯͣͯ͊ͭͤͦ͟͡Σ ͔ͫ ͦ;͍͊͊͟ ͒͊ ͋Ά͔͒ ͔ͤͤ͊͘;͙͔ͭͤ͊͡ ό͔͔ͫͭͨͤ мύΦ ˹͔ ͔ͫ 
͎ͤ͊͊͊ͭ͡ ͒ͦͨΆ͙͔͙ͤͭͤ͡͡ ͔ͫͣ͟;͍͊͊΅͙ ͔͙ͣͪ͟Φ 

˭͔͍͙ͣͤͦͦ͒ͤ ͙ ͍͔͡;͎͙ͯ 

˭͊ ͔͍͙͔ͣͤͦͦ͒ͤͭ͘ ͙ ͍͔͡;͎͙͔ͯͭ ͚ͭͪ͊ͤ͊ ͫΆ΅͔͍͔ͫͭͤ͊ ͎͊ͯ͋͊͘κͺ͎͔ͪ͊ͣͤͭ͊ͼ͙Ύ ͤ͊ 
͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͔ͣͦ͗ ͒͊ ͔ͫ ͦ;͍͊͊͟ ͙ͨͪ ͔͙ͪ͊͊͘͡ͼ͙Ύ ͤ͊ ͔͙ͣͪ͟Σ ͍ͫΆ͙ͪ͊ͤ͘ ͫ ͙͎͔ͪ͊͗͒͊ͤ͘ ͤ͊ 
͔͙ͦ͋ͭ͟ ͫ ͨͦ-͎ͦ͡Ύͣ͊ ͨͦ͡΅Φ ͙͍́͊͊͟ ͫ͊ ͔͙͔ͣͪͭ͟Σ ͍ͫΆ͙ͪ͊ͤ͘ ͫ ͙͎͔ͪ͊͗͒͊ͤ͘ ͙ ͙͎͔͒ͦͪ͊͗͒͊ͤ͘ ͤ͊ 
˽˿˻ˤ ͦͭ ͔͔͙ͤ͊ͫͤ͡ ͔ͣͫͭ͊ ͙ ͙ͫͭͦͨ͊ͤͫ͟ ͔͙ͦ͋ͭ͟Υ tLψо ό͙ͨͪ ͙͎͔ͪ͊͗͒͊ͤ͘ ͤ͊ ˽˿˻ˤύ ͙ ¦²ψн 
ό͔͚͍͙͒ͫͭΎ ¦²ψнψм ͙ ¦²ψнψнύΦ ˽͙ͪ ͫΆ͍͔͒͊͊ͤͭͦ͘ ͤ͊ ͍͙͊͗ͤ͡ ͙ͦͤ͘ ͊͘ ͔ͨͪ;͙͍͔ͫͭ͊ͤ ͤ͊ 
ͦͭͨ͊͒Ά;͙ͤ ͍͙ͦ͒ ͨͦ ͣΎͪ͊͟ ¦²ψм ͙ ͣΎͪ͊͟ ¦²ψн ό͔͚͍͙͔͒ͫͭ ¦²ψнψнύ ͙͙͡ ͊͘ ͨͦ͒ͦ͋ͪΎ͍͔͊ͤ 
ͤ͊ ͔͔͍͔ͫͭͫͭͤͦͭͦ ͊͒͘Ά͔ͪ͗͊ͤ ͤ͊ ͍ͦ͒͊ͭ͊ όͣΎͪ͊͟ h{ψнύ ͫΆ΅͔͍͍ͫͭͯ͊ ͤ͊͘;͙͔ͭͤ͊͡ ͍͔ͪͦΎͭͤͦͫͭ 
ͦͭ ͎͊ͯ͋͊͘ ͤ͊ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͤ͊ ͫͯͻ͔͙ͦͣͤ͘ ͍͔͡;͎͙ͯΦ ˨ͦͨΆ͙͔ͤͭͤ͊͡͡ ͣΎͪ͊͟ ¦²ψм 
αˮ͍͔ͨͦ͊ͤ͘͘͡ ͤ͊ ͔͔͍͔͙ͫͭͫͭͤ ͔ͭͻ͎͙͙ͤͦͦ͡ ͊͘ ͔ͨͪ;͙͍͔ͫͭ͊ͤ ͤ͊ ͦͭͨ͊͒Ά;͙ͤ ͍͙ͦ͒ά ͦͭ ͔ͪ͊͒͘͡ оΦнΣ 
ͫ ͔͚͍͙͒ͫͭΎ ¦²ψм_2 ό˽͙͎͔ͪ͊͊ͤ͡ ͤ͊ ͔͔͍͔͙ͫͭͫͭͤ ͔ͭͻ͎͙͙ͤͦͦ͡ ͊͘ ͔ͨͪ;͙͍͔ͫͭ͊ͤ ͤ͊ 
͙͍͍͔͙ͨͪͦͦ͒ͫͭͤ͘ ͦͭͨ͊͒Ά;͙ͤ ͍͙ͦ͒ύ ͙ ¦²ψм_о όΦΦΦ ͨͦ͒ͻͦ͒Ύ΅ͦ ͔ͨͪ;͙͍͔ͫͭ͊ͤ ͤ͊ ͦͭͨ͊͒Ά;͙ͤ 
͍͙ͦ͒ ͦͭ ͔͔͙ͤ͊ͫͤ͡ ͔ͣͫͭ͊ ͫ ͨͦ͒ нллл ͔Φ͗Φ ΦΦΦύΣ ͫ Ά΅ͦ ͔ͫ ͦͭͤ͊ͫΎ ͊͘ ͫΆ͍͔͒͊͊ͤ͘ ͤ͊ ͍͙͊͗ͤ͡ ͙ͦͤ͘ 
͙Σ ͫΆ͍͔ͦͭͭͤͦΣ ͙ͨͪ ͔͚ͤͤͦͭͦ ͙ͨ͘Ά͔͙͔ͤͤ͡ ͔ͣͦ͗ ͒͊ ͔ͫ ͦ;͍͊͊͟ ͎͙͊ͤ͊ͦ͡;ͤͦ ͍Ά͔͚͍͙͔͒ͫͭ͘Φ 
˻;͍͊͊͟ ͔ͫ ͔ͦͪͤͤ͊͟ ͨͪͦͣΎͤ͊ ͍Ά͍ ͍͙͍͙͒ͦΎ ͫΆ͍ͫͭ͊ ͤ͊ ͫΆͦ͋΅͔͍ͫͭ͊ͭ͊ ͤ͊ ͍͔͡;͎͙͔ͯͭ ͍ 
͍͔͙͔ͦ͊͗ͤͤͭ͡ ͙κ͙͙͡ ͊͘͡Ύ͙ͭ ͔͙͙͙ͭͪͭͦͪΦ ˤ ͙ͭͦ͘ ͫͯ͡;͚͊ ͍Ά͔͚͍͙͒ͫͭ͘Ύͭ͊ ΅͔ ͋Ά͒͊ͭ ͤ͊͘;͙͔͙ͭͤ͡ 
ό͔͔ͫͭͨͤ оύ ͊͘ ͔͎͙͔͊ͫͤ͊ͭͭ͘ ͎͙ͪͯͨΦ ˻ͭ ͎͒ͪͯ͊ ͫͭͪ͊ͤ͊Σ ͫΆ͍͔͒͊͊ͤͭͦ͘ ͤ͊ ͍͙͊͗ͤ͡ ͙ͦͤ͘ ό¦²ψмΣ 
UW_2, OS_2, UW_1_2, UW_1_оύ ΅͔ ͙ͣ͊ͭ ͙͔ͨͦͦ͗ͭͤͦ͡͡ ͍Ά͔͚͍͙͔͒ͫͭ͘ ͫͨͪΎͣͦ ͺ͊ͯͤ͊ͭ͊ ͤ͊ 
͔͍͙͔ͣͤͦͦ͒ͤͭ͘Σ ͭΆ͚ ͊ͭͦ͟ ΅͔ ͍͔͔͒ͦ͒ ͒ͦ ͍͔͙ͯ͡;͍͔͊͊ͤ ͤ͊ ͨͦ͡΅ͭ͊ ͤ͊ ͔ͭͻ͙͔ͤͭ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎΦ  

ˮ͎͔ͪ͊͗͒͊ͤͭͦ͘ ͤ͊ ͍͍͙ͦ͒ͦͨͪͦͦ͒ ͙͍͘Άͤ ͔͔͙ͤ͊ͫͤ͡ ͔ͣͫͭ͊Σ ͊ͭͦ͟ ͔ͦͣͨͦͤͤͭ͟ ͦͭ 
͔͙ͣͪ͟κ͔͚͍͙͒ͫͭΎ tLψоΣ ¦²ψм ͙ ¦²ψн_нΣ ͊ͭͦ͟͟ ͙ ͦͭ ͔͚͍͙͔͒ͫͭ  ¦²ψм_о ό͒ͦͨΆ͙͔ͤͭͤ͊͡͡ 
ͣΎͪ͊͟ ¦²ψм  ͦͭ ͔ͪ͊͒͘͡ оΦнύ ͔ͫ ͦ;͍͊͊͟ ͒͊ ͍͔͔͒ͦ͒ ͒ͦ ͍͔͔ͪͣͤͤ͊ ͎͊ͯ͋͊͘κͺ͎͔ͪ͊ͣͤͭ͊ͼ͙Ύ ͤ͊ 
͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͊͘ ͔͍͙ͣͤͦͦ͒ͤ͘ ͙ ͍͔͡;͎͙ͯ ͫ ͔ͤͤ͊͘;͙͔ͭͤ͊͡ ͨͦ͡΅Φ ˽͙ͪ ͨͦ͒ͻͦ͒Ύ΅͊ 
͔͙͍ͪͯͭ͊͟͡ͼ͙Ύ ͔ͫ͒͡ ͙ͨͪ͟͡Ό;͍͔͊ͤ ͤ͊ ͙͔͍ͫͭͪͦͭͫͭͦͭͦ͡ ͚ͭͪ͊ͤ͊ ͎͊ͯ͋͊͘ ͔ͫ ͦ;͍͊͊͟ ͫ͊ͣͦ ͨͦ 
ͦͭͤͦ΄͔͙͔ͤ ͤ͊ ͎͙ͦͪͫ͟ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎΣ ͊ͦ͟ ͔ͫ ͊ͫ͘Ύ͎͊ͭ ͙͍ͭ͊͊͟Φ  

˽͙ͪ ͔͙ͪ͊͊͘͡ͼ͙Ύͭ͊ ͤ͊ ͔͙͔ͣͪͭ͟ ͨͦ ͙͎͔ͪ͊͗͒͊ͤ͘ ͤ͊ ͍͙ͤͦ ͙ ͔ͪͦͤͫͭͪͯ͟͟ͼ͙Ύ ͙͙͡ 
͔͙ͣͦ͒ͪͤ͊͘ͼ͙Ύ ͤ͊ ͫΆ΅͔͍͍ͫͭͯ͊΅͙ ͍͔ͦ͒ͦͨͪ;͙͍͔͙ͫͭ͊ͭͤ͡ ͫΆͦͪΆ͔͙͗ͤΎ ό͔͙ͣͪ͟ tLψоΣ ¦²ψмΣ 

¦²ψнύΣ ͊ͭͦ͟͟ ͙ ͙ͨͪ ͫΆ͍͔͒͊͊ͤ͘ ͤ͊ ͍͙͊͗ͤ͡ ͙ͦͤ͘ όh{ψнΣ UW_1_2, UW_1_3, UW_2ύ ͙ͨͪ 
͔͔͔͙ͦͨͪ͒ͤ͡ ͍͙ͯͫͦ͡Ύ ͍͔ͦͫͤ ͎͊ͯ͋͊͘ ͤ͊ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͔ͣͦ͗ ͒͊ ͔ͫ ͦ;͍͊͊͟ ͫͣΆͪͭͤͦͫͭ ͤ͊ 
͙͙͍͙͙ͤ͒͒ ͦͭ ͫͯͻ͔͙ͦͣͤ͘ ͍͙͍͔͒ͦ ͍͔͡;͎͙ͯ ͙ͨͦͪ͊͒ ͔͎͍͔ͨͪ͊͊ͤ͘ ͤ͊ ͍͍͙͙͋͊ͤͦͨͦ͒͗ͤ ͍͙͍͔͒ͦ 
͙κ͙͙͡ ͙͍͔͊͊ͤ͘͡ ͨͦ ͍͔͔ͪͣ ͤ͊ ͙͍͔ͣͯ͊ͤ͘Φ ͍́ͦ͊ ͍Ά͔͚͍͙͔͒ͫͭ͘ ͔ͣͦ͗ ͒͊ ͋Ά͔͒ ͫΆͫ ͤ͊͘;͙͔ͭͤ͊͡ 
͙͔͙͍ͤͭͤͤͦͫͭ͘Σ ͤͦ ͫ ͔ͦ͊ͤ͟͡͡ ͦ͋ͻ͍͊ͭΣ ͣ͊͊ͪ͟ ;͔ ͍ ͍͙͙͊ͫͣͦͫͭ͘ ͦͭ ͔͔ͪ͡ͺ͊ ͤ͊ ͙͍͙͔͊ͤͭ͘͡ ͔͙ͭͪ͊ͫ 
ͨͦ͡΅ͭ͊ ͤ͊ ͔͎͙͔͊ͫͤ͊ͭͭ͘ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͤ͊ ͫͯͻ͔͙ͦͣͤ͘ ͍͔͡;͎͙ͯ ͔ͣͦ͗ ͒͊ ͋Ά͔͒ ͙ ͨͦ-͎ͦ͡Ύͣ͊Φ  
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˽ͦ ͍͔͔ͪͣ ͤ͊ ͙͎͔ͪ͊͗͒͊ͤͭͦ͘ ͤ͊ ͫΆͦͪΆ͔͙͗ͤΎ ͊͘ ͤ͊ͣ͊͡Ύ͍͔͊ͤ ͤ͊ ͫͦͪͦͫͭͭ͊͟ ͤ͊ ͦͭͭͦ͊͟ ͍ ͔͙ͪ͟ 
͙ ͙͎ͦͫͯͪΎ͍͔͊ͤ ͤ͊ ͔͙ͯ͋͗΅͔ ͊͘ ͙͙͔ͪ͋ͭ ό͔͚͍͙͔͒ͫͭ I¸ψммψмо ͦͭ ͣΎͪ͊͟ I¸ψммύ ͔ ͍Άͣͦ͗ͤͦ͘ 
͚ͪ͊ͭͦͭͪ͊ͤͦ͟͟ ͙ͦͭͪͼ͔͊ͭͤͦ͡ ͍Ά͔͚͍͙͔͒ͫͭ͘ ό͍͔͔ͪͣͤͤ͊ ͎͊ͯ͋͊͘ ͤ͊ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎΣ 
͔͚͍͋ͨͦͦͫͭͦ͘͟Σ ͍͔͔ͪͣͤͤͦ ͍͔͔ͯͪ͗͒͊ͤ ͤ͊ ͔ͫͪ͒͊ͭ͊ ͤ͊ ͙͙͔ͦ͋ͭ͊ͤΣ ͍ ͭΦ;Φ ͦ͊ͤͦ͟͡͡ ͍͍͔ͤ͊ͭͦ͊ͪ͊ͤ 
ͤ͊ ͍ͦ͒͊ͭ͊ ͫ ͙͔͙ͤͪͭͤ ;͙͊ͫͭͼ͙ όͫ ͍͙͡Ύ͙͔ͤ ͤ͊͒ͦͯ͡ ͨͦ ͔ͭ;͔͙͔ͤͭͦύ ͙ ͊ͣ͘ΆͪͫΎ͍͔͊ͤ ͦͭ ͨͪ͊ͻͦ-
͎͍͙͊ͦ͘ ͔͙͙͙ͣͫ ͍ ͚ͪ͊ͦͤ͊ ͤ͊ ͙͔͙͔ͫͭͪͦͭͤͭ͡ ͔͚͙͒ͤͦͫͭΦ ͔͙́͘ ͍Ά͔͚͍͙͒ͫͭ͘Ύ ͫ͊ ͔ͤͤ͊͘;͙͔͙ͭͤ͡Σ 
ͭΆ͚ ͊ͭͦ͟ ͫ͊ ͫ ͍͔͔͔ͪͣͤͤ ͙ ͙ͦ͋ͪ͊ͭͣ ͻ͔͊ͪ͊ͭͪ͟Φ ˤ ͔͙ͨͪͦ͒͊ ͤ͊ ͔ͫͨͦ͊ͭ͊͟͡ͼ͙Ύ ͔ͤ ͔ͫ ͦ;͍͊͊ͭ͟ 
͍Ά͔͚͍͙͒ͫͭ͘Ύ ͍Άͪͻͯ ͍͔͡;͎͙͔ͯͭ ͙ ͔ͫ ͦ;͍͊͊ͭ͟ ͨͦ-ͫͦͪͦ͟ ͙͔͙ͨͦͦ͗ͭͤ͡͡ ͍Ά͔͚͍͙͒ͫͭ͘Ύ ͍Άͪͻͯ 
͔͍͙͔ͣͤͦͦ͒ͤͭ͘Σ ͭΆ͚ ͊ͭͦ͟ ͔ͭ ΅͔ ͔ͫ ͍Ά͍ͨͦ͊ͭ͘͘͡ ͦͭ ͔͔͙͔ͨͪͦͣͤͤͭ ͍͙ͯͫͦ͡Ύ ͤ͊ ͔ͫͪ͒͊ͭ͊Σ 
͙͎ͦͫͯͪΎ͍͊΅͙ ͔͙ͯ͋͗΅͊ ͘ ͊ ͙͙͔ͪ͋ͭΦ  

˽͔͍͙ͪ͒͒ ͺ͊ͭ͊͟Σ ;͔ ͙ͨͪ ͔͙ͣͪ͟Σ ͙ͦͭͦ͟ ͍͟͡Ό;͍͊ͭ ͙͎͔ͪ͊͗͒͊ͤ͘ ͤ͊ ˽˿˻ˤ ͙ ͊͘ ͙ͦͭͦ͟ ͔ 
͍Άͣͦ͗ͤ͊͘ ͚ͭͪ͊ͤ͊ ͎͊ͯ͋͊͘ ͤ͊ ͨͦ͡΅ όtLψоΣ ¦²ψнύΣ ͔ͤ ͔ͫ ͦ;͍͊͊͟ ͫΆ΅͔͍͔ͫͭͤͦ ͙͔ͯͣͯͪ͊ͤ͟͡ ͤ͊ 
͍Ά͔͚͍͙͒ͫͭ͘Ύ ͫ ͎͙͒ͪͯ ˽˽˽κˮ˽Σ ͊ ͙ͨͪ ͔͙ͪ͊͊͘͡ͼ͙Ύ ͍ ͎͙ͪ͊ͤͼ͙͔ͭ ͤ͊ ͊͘΅͙͔͙ͭͤ ͙ͦͤ͘ 
͙͍ͯͣͯ͊ͭͤͦͭͦ͟͡ ͍Ά͔͚͍͙͔͒ͫͭ͘ ͍Άͪͻͯ ͔͍͙͔ͣͤͦͦ͒ͤͭ͘ ͙ ͍͔͡;͎͙͔ͯͭ ͔ͫ ͦ;͍͊͊͟ ͒͊ ͋Ά͔͒ 
͔ͤͤ͊͘;͙͔ͭͤͦ͡ ό͔͔ͫͭͨͤ мύ, ͼΎ͙ͦͫͭͤ͡Ύͭ ͦ;͍͊͊ͤ͟ ͔ͺ͔ͭ͟ ͦͭ ͙ͨ͘Ά͔͙͔ͤͤͭͦ͡ ͤ͊ ͔͙͔ͣͪͭ͟ ͔ 
͙͔͔ͨͦͦ͗ͭͤ͡͡Φ 

˴͊ͭͦ ͦ͋ͦ͋΅͔͙͔ͤΣ ͨͦ ͦͭͤͦ΄͔͙͔ͤ ͤ͊ ͔͍͙͔ͣͤͦͦ͒ͤͭ͘ ͙ ͍͔͡;͎͙͔ͯͭ ͔͔ͫͭͨͤͭ͊ ͤ͊ ͦ;͍͙͔͊͊ͤͭ͟ 
͙ͦͭͪͼ͔͙͊ͭͤ͡ ͍Ά͔͚͍͙͒ͫͭ͘Ύ ͔ͣͦ͗ ͒͊ ͋Ά͒͊ͭ ͔͔͔ͦͨͪ͒ͤ͊͡ ͊ͭͦ͟ ͔͔ͯͣͪͤ͊ όнύ ͙ͨͪ ͙͎͔ͪ͊͗͒͊ͤ͘ 
ͤ͊ ˽˿˻ˤ ͨͦ ͔͙ͣͪ͟ tLψо ͙ ¦²ψн_1, ͤ͊͘;͙͔ͭͤ͊͡ όоύ ͨͦ ͦͭͤͦ΄͔͙͔ͤ ͤ͊ ͍͔͡;͎͙͔ͯͭ ͙ͨͪ 
͙͎͔ͪ͊͗͒͊ͤ͘ ͤ͊ ͍͙͊͗ͤ͡ ͙ͦͤ͘ ͨͦ ͔͙ͣͪ͟κ͔͚͍͙͒ͫͭΎ ¦²ψмΣ ¦²ψн_2 ͙  h{ψнΣ ͔ͤͤ͊͘;͙͔ͭͤ͊͡ όмύ 
͊͘ ͫΆ΅͙͔ͭ ͔͚͍͙͒ͫͭΎ ό¦²ψмΣ ¦²ψн_2 ͙ h{ψнύ ͨͦ ͦͭͤͦ΄͔͙͔ͤ ͤ͊ ͔͍͙͔ͣͤͦͦ͒ͤͭ͘Σ ͊ͭͦ͟͟ ͙ ͊͘ 
͔͚͍͙͔͒ͫͭ HY_11_13 ͫ ͨͪΎͣͦ ͔͍͙͔ͣͤͦͦ͒ͤͭ͘ ͙ ͍͔͡;͎͙͔ͯͭΦ 

˭͊ ͙͋͘Ύ͎͍͔͊ͤ ͙͙͡ ͙͙͙͙͔ͣͤͣͪ͊ͤ͘ ͤ͊ ͔ͨͦͭͤͼ͙͙͔͊ͤͭ͡ ͍Ά͔͚͍͙͒ͫͭ͘Ύ ͤ͊ ͙ͨͪͤͼ͙ͨ͊ ͤ͊ 
͔͍͙͍ͨͪ͊ͤͭͤͦͫͭͭ͊ ͍͔ͦͫͤ ͨͦ-͎͔ͦͪ ͔͔͙͔ͨͪ͒ͦ͗ͤͭ͡ ͔ͫͣ͟;͍͊͊΅͙ ͔͙ͣͪ͟ ͔ͫ ͔ͨͪͨͦͪΆ;͍͊Υ 

Á ˹͊ ͚ͤ͊-͔ͪ͊ͤͤ ͔ͭ͊ͨ ͦͭ ͔͙͔ͨͪͦͭͭ͟ ͊͘ ͙͎͔ͪ͊͗͒͊ͤ͘ ͤ͊ ͍͙ͤͦ ͫΆͦͪΆ͔͙͗ͤΎ ͙͙͡ 
ͫΆ͍͔͒͊͊ͤ͘ ͤ͊ ͍͙ͤͦ κ ͪ͊͘΄͙ͪΎ͍͔͊ͤ ͤ͊ ͫΆ΅͔͍͍ͫͭͯ͊΅͙ ͔͙ͦ͋ͭ͟ ͒͊ ͔ͫ ͙͍͘Άͪ΄͊ͭ 
ͨͪͦͯ;͍͙͊ͤΎ ͍ ͼ͔͔͍͙͔ͭ͡ ͔͙͙͙ͭͪͭͦͪ ͊͘ ͍ͯͫͭ͊ͤͦΎ͍͔͊ͤ ͤ͊ ͔ͨͦͭͤͼ͙͊ͤͦͭͦ͡ 
͙ͤ͊͡;͙͔ ͤ͊ ͔ͺ͔͙͍͙ͭͤ͟ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͤ͊ ͍͙͍͔͒ͦ ͔͍͙ͣͤͦͦ͒ͤ͘ ͙ ͍͔͡;͎͙ͯΣ 
͔͔ͨͪ͒ͣͭ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ ͍ ͊͘΅͙͔͙͔ͭͤͭ ͙ͦͤ͘Φ ˢͦ͟ ͙͍ͭ͊͊͟ ͔ͫ ͊ͫ͘Ύ͎͊ͭΣ ͒͊ ͔ͫ ͭΆͪͫΎͭ 
͔͙͍͙͊ͭͪͤ͊ͭ͡ ͨͦ ͔͔͙͔ͣͫͭͦͨͦͦ͗ͤ͡ ͫ ͼ͔͡ ͙͋͘Ύ͎͍͔͊ͤ ͙͙͡ ͙͙͙͙͔ͣͤͣͪ͊ͤ͘ ͤ͊ 
͊ͫ͘Ύ͎͔͊ͤͭͦΦ 

Á ˤ ͫͯ͡;͚͊Σ ;͔ ͔ͫ ͊ͫ͘Ύ͎͊ͭ ͔ͺ͔͙͍͙ͭͤ͟ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͤ͊ ͍͙͍͔͒ͦ ͔͍͙ͣͤͦͦ͒ͤ͘ ͙ 
͍͔͡;͎͙ͯΣ ͔͔ͨͪ͒ͣͭ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ ͍ ͊͘΅͙͔͙͔ͭͤͭ ͙ͦͤ͘Σ ͒͊ ͔ͫ ͔͙͔ͨͪ͒ͨͪͣ͊ͭ 
͙͔͙ͫͨ͊ͫͭͤ͡ ͔͚͍͙͒ͫͭΎ ͔͙ͨͪ͒ ͊ͨͦ͘;͍͔͊ͤ ͤ͊ ͙͔͍ͫͭͪͦͭͫͭͦͭͦ͡Φ  

˾͙͙͋ 

˭͊ ͙͙͔ͪ͋ͭ ͦͭ ͤ͊͘;͔͙͔ͤ ͫ͊ ͔͙ͨͪ͒ ͍͙ͫ;ͦ͟ ͍Ά͔͚͍͙͒ͫͭ͘Ύͭ͊ ͦͭ ͔͙ͪ͊͊͘͡ͼ͙Ύͭ͊ ͤ͊ 
͔͙ͣͪ͟κ͔͚͙͒ͤͦͫͭΣ ͙ͦͭͦ͟ ͊ͫ͘Ύ͎͊ͭ ͍͙͔ͦ͒ͤͭ ͔͙͔͙ͦͫͫͭͣ͟ ς ͪ ͔;͙ͤ ͔ͭ;͔͙ͤΎ ͙ ͫͭͦΎ΅͙ ͍͙ͦ͒Φ  

˻;͍͙͔͊͊ͤͭ͟ ͔ͺ͔͙ͭ͟ ͦͭ ͙ͨ͘Ά͔͙͔ͤͤͭͦ͡ ͤ͊ ͍͔ͨͦ;͔ͭͦ ͔͍͙͔͙ͨͪ͒͒ͤ ͔͙ͣͪ͟ ͫ͊ ͙͔͙ͨͦͦ͗ͭͤ͡͡ ͨͦ 
ͦͭͤͦ΄͔͙͔ͤ ͤ͊ ͙͙͔ͪ͋ͤͭ ͫΆͦ͋΅͔͍ͫͭ͊ ͙ ͨͦͨͯ͊͡ͼ͙͙Σ ͍Ά͔͙ͨͪ͟ ;͔ ͨͦ ͍͔͔ͪͣ ͤ͊ ͙͍͘Άͪ΄͍͔͊ͤͭͦ 
ͤ͊ ͙͔͙ͫͭͪͦͭͤ͡ ͙ͪ͊͋ͦͭ ͍ ͙͋ͦͫͭ͘͡ ͒ͦ ͔ͪ;͙ͤ ͔ͭ;͔͙ͤΎ ͙κ͙͙͡ ͫΆ΅͔͍͍ͫͭͯ͊΅͙ ͍͙͊͗ͤ͡ ͙ͦͤ͘ ͫ͊ 
͍Ά͙ͣͦ͗ͤ͘ ͍͔͔͙ͪͣͤͤ ͙ͦ͊ͤ͟͡͡ ͙ͦͭͪͼ͔͙͊ͭͤ͡ ͍Ά͔͚͍͙͒ͫͭ͘Ύ ͍Άͪͻͯ ͙͔ͦ͊ͤͭ͟͡͡ ͨͦͨͯ͊͡ͼ͙͙ 
ό͍͙ͨͦ΄͍͔͊͊ͤ ͤ͊ ͣΆͭͤͦͫͭͭ͊ ͤ͊ ͍ͦ͒͊ͭ͊Σ ͔͚͍͋ͨͦͦͫͭͦ͘͟ ͙ ͎͍͔ͨͪͦͦͤ͊ͤ ͤ͊ ͨͦ-;͍͍͙͔͙ͯͫͭͭͤ͡ 
͍͙͍͔͒ͦύΦ ͍́ͦ͊ ͔ͫ ͦͭͤ͊ͫΎ ͔͙ͨͪ͒ ͍͙ͫ;ͦ͟ ͊͘ ͙ͨ͘Ά͔͙͔ͤͤͭͦ͡ ͤ͊ ͔͙ͦͣͨͦͤͤͭ͟ ͦͭ 
͔͙ͣͪ͟κ͔͚͍͙͒ͫͭΎΣ ͍ͫΆ͙ͪ͊ͤ͘ ͫ ͙͎͔ͪ͊͗͒͊ͤ͘Σ ͔ͪͦͤͫͭͪͯ͟͟ͼ͙ΎΣ ͔͙͙͔ͣͦ͒ͪͤͪ͊ͤ͘ ͙ 
ͪ͊͘΄͙ͪΎ͍͔͊ͤ ͤ͊ ˽˿˻ˤ όtLψоΣ ¦²ψн ς ͔͚͍͙͒ͫͭΎ ¦²ψн_1, UW_2_нύΦ ˽͙ͦ͒ͦ͋ͤ ͍Ά͔͚͍͙͒ͫͭ͘Ύ 
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͔ͫ ͦ;͍͊͊ͭ͟ ͙ ͙ͨͪ ͔͙ͪ͊͊͘͡ͼ͙Ύ ͤ͊ ͔͙͔ͣͪͭ͟ ͊͘ ͙͎͔ͨͪ͊͊ͤ͡ ͤ͊ ͔͔͍͔ͫͭͫͭͤͦ ͔ͨͪ;͙͍͔ͫͭ͊ͤ 
ό͔͚͍͙͔͒ͫͭ ¦²ψм_о ͦͭ ͣΎͪ͊͟ ¦²ψмΣ ͊ͭͦ͟͟ ͙ ͔͚͍͙͒ͫͭΎ ¦²ψм_н ͙ ¦²ψм_о ͦͭ ͒ͦͨΆ͙͔ͤͭͤ͊͡͡ 
ͣΎͪ͊͟ ¦²ψм ͦͭ ͔ͪ͊͒͘͡ оΦнύΣ ͙ ͤ͊ ͣΎͪ͊͟ h{ψн ͊͘ ͨͦ͒ͦ͋ͪΎ͍͔͊ͤ ͤ͊ ͔͔͍͔ͫͭͫͭͤͦ ͊͒͘Ά͔ͪ͗͊ͤ 
ͤ͊ ͍ͦ͒͊ͭ͊Σ ͍ ͫͯ͡;͚͊ ;͔ ͔ͫ ͙͎ͨͪ͊͊ͭ͡ ͔ͭͻ͙ͤ;͔͙ͫ͟ ͔ͪ΄͔͙ͤΎΣ ͍ͫΆ͙ͪ͊ͤ͘ ͫ ͙͎͔ͪ͊͗͒͊ͤ͘ ͤ͊ 
ͻ͙͔͒ͪͦͭͻ͙ͤ;͔͙ͫ͟ ͫΆͦͪΆ͔͙͗ͤΎ ό΄͡Ό͍͔ͦ͘Σ ͙͊ͤ͊͟͡ ͙ ͒ͪΦύΦ ˻;͍͙͔͊͊ͤͭ͟ ͙ͦͭͪͼ͔͙͊ͭͤ͡ 
͍Ά͔͚͍͙͒ͫͭ͘Ύ ͙ͨͪ ͙ͨ͘Ά͔͙͔ͤͤͭͦ͡ ͤ͊ ͔͙ͭ͘ ͔͙ͣͪ͟κ͔͚͍͙͒ͫͭΎ ͫ͊ ͔ͤͤ͊͘;͙͔͙ͭͤ͡ ό͔͔ͫͭͨͤ мύΦ 

˽ͦ ͍͔͔ͪͣ ͤ͊ ͙͎͔ͪ͊͗͒͊ͤͭͦ͘ ͤ͊ ͫΆͦͪΆ͔͙͗ͤΎ ͊͘ ͤ͊ͣ͊͡Ύ͍͔͊ͤ ͤ͊ ͫͦͪͦͫͭͭ͊͟ ͤ͊ ͦͭͭͦ͊͟ ͍ ͔͙ͪ͟ 
͙ ͙͎ͦͫͯͪΎ͍͔͊ͤ ͤ͊ ͔͙ͯ͋͗΅͔ ͊͘ ͙͙͔ͪ͋ͭ ό͔͚͍͙͔͒ͫͭ I¸ψммψмо ͦͭ ͣΎͪ͊͟ I¸ψммύ ͔ ͍Άͣͦ͗ͤͦ͘ 
͚ͪ͊ͭͦͭͪ͊ͤͦ͟͟ ͙ͦͭͪͼ͔͊ͭͤͦ͡ ͍Ά͔͚͍͙͔͒ͫͭ͘ ό͍͔͔ͪͣͤͤ͊ ͎͊ͯ͋͊͘ ͤ͊ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎΣ 
͔͚͍͋ͨͦͦͫͭͦ͘͟Σ ͍͔͔ͪͣͤͤͦ ͍͔͔ͯͪ͗͒͊ͤ ͤ͊ ͔ͫͪ͒͊ͭ͊ ͤ͊ ͙͙͔ͦ͋ͭ͊ͤΣ ͍ ͭΦ;Φ ͦ͊ͤͦ͟͡͡ ͍͍͔ͤ͊ͭͦ͊ͪ͊ͤ 
ͤ͊ ͍ͦ͒͊ͭ͊ ͫ ͙͔͙ͤͪͭͤ ;͙͊ͫͭͼ͙ όͫ ͍͙͡Ύ͙͔ͤ ͤ͊͒ͦͯ͡ ͨͦ ͔ͭ;͔͙͔ͤͭͦύΦ ˢͦ͟ ͫΆͦͪΆ͔͙͗ͤΎͭ͊ ͔ͫ 
͙͎ͪ͊͗͒͊ͭ͘ ͍ ΄͍͊ͪ͊ͤͦ͊ͭ͊ ͘ ͦͤ͊Σ ͍ ͨ ͔͙ͪͦ͒͊ ͤ͊ ͔ͫͨͦ͊ͭ͊͟͡ͼ͙Ύ ͙ͣ͊ ͍͔ͪͦΎͭͤͦͫͭ ͊͘ ͤ͊͘;͙͔͙ͭͤ͡ 
͙ͦͭͪͼ͔͙͊ͭͤ͡ ͍Ά͔͚͍͙͒ͫͭ͘Ύ ͨͦ ͦͭͤͦ΄͔͙͔ͤ ͤ͊ ͍͙͍͔͔͒ͦͭ ͙͙ͪ͋Σ ͔͔ͨͪ͒ͣͭ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ ͍ 
͊͘΅͙͔͙͔ͭͤͭ ͙ͦͤ͘Σ ͒ͦͦͦͭͦ͟͟͡ ͔͙ͭ͘ ͫΆͦͪΆ͔͙͗ͤΎ ͎ͣͦ͊ͭ ͒͊ ͔͙͍͙ͨͪ͒͊ͭ͘͟ ͺ͎͔ͪ͊ͣͤͭ͊ͼ͙Ύ ͤ͊ 
͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎͭ͊ ͙ ͨͦͨͯ͊͡ͼ͙͙͔ͭ ͙ͨͪ ͍͙͍͔͒ͦΣ ͙ͦͭͦ͟ ͔ͤ ͫ͊ ͙ͫͨͦͫͦ͋ͤ ͒͊ ͔ͨͪͦ͒ͦ͡Ύ͍͊ͭ 
͙͔͙͋͊ͪͪ ͫΆͫ ͤ͊͘;͙͔ͭͤ͊͡ ͍͙ͫͦ;͙ͤ͊Σ ͍͙͊ͭͦ͟͟ ͫ͊ ͊ͭͦ͟ ͙ͣ͊ͪ΄͊͟ ͣͪΎͤ͊Σ ͙͍͔ͦ͋ͤͦͤ͟ ΅͙ͨͦ͟Σ 
͙͋͊͊ͤͫ͟͟͡ ΅͙ͨͦ͟Σ ͎ͦͪ;͙͍͊͟Φ ˢͦ͟ ͫΆͦͪΆ͔͙͗ͤΎͭ͊ ͔ͫ ͙͎ͪ͊͗͒͊ͭ͘ ͍ ͨΆͫͭΆ͍͍ͪͦ͊ͭ͊ ͦͤ͊͘, 
͔ͫͨͦ͊ͭ͊͟͡ͼ͙Ύͭ͊ ͤΎͣ͊ ͒͊ ͔͎͔͊ͫͤ͘ ͍͔ͨͪͦͫͭͪ͊ͤͫͭͤͦͭͦ ͔͙͔ͪ͊ͨͪͦͫͭͪ͊ͤͤ͘ ͤ͊ ͙͙͔ͪ͋ͤͭ 
ͨͦͨͯ͊͡ͼ͙͙ ͙ ͔ͤ ͔ͫ ͦ;͍͊͊͟ ͫΆ΅͔͍͔ͫͭͤͦ ͍Ά͔͚͍͙͔͒ͫͭ͘Φ ˻͍͔ͫͤ ͍ͭͦ͊ ͣΎͪ͊ͭ͊͟ ͼ͔͙͡ 
͙͎ͦͫͯͪΎ͍͔͊ͤ ͤ͊ ͔͙ͯ͋͗΅͔ ͊͘ ͙͙͔ͪ͋ͭ - ͨ ͙͔ͦͦ͗ͭͤͦ͡͡ ͍Ά͔͚͍͙͔͒ͫͭ͘Σ ͍ͫΆͪ͊ͤͦ͘ ͫ ͙͎ͦͫͯͪΎ͍͔͊ͤ 
ͤ͊ ͣͦͪͺ͎͙ͦͦ͡;ͤͦ ͙͔ͪ͊ͤͦͦ͋ͪ͊͘͘ ͤ͊ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎͭ͊Σ ͔ͦͭͦ͟ ͔ ͔͍ͨͪ͒ͨͦͫͭ͊͊͟ ͊͘ 
ͨͦ͒͒Ά͔ͪ͗͊ͤ ͤ͊ ͨͦ-͍͙ͫͦ͊͟ ;͙͔ͫͤͦͫͭ͡ ͙ ͍͙͍͒ͦͦ ͙͔ͪ͊ͤͦͦ͋ͪ͊͘͘ ͤ͊ ͫΆͦ͋΅͔͍ͫͭ͊ͭ͊Φ 

˹͔ ͔ͫ ͦ;͍͊͊͟ ͫΆ΅͔͍͔ͫͭͤͦ ͙͔ͯͣͯͪ͊ͤ͟͡ ͤ͊ ͍Ά͔͚͍͙͒ͫͭ͘Ύ ͦͭ ͔͙ͪ͊͊͘͡ͼ͙Ύͭ͊ ͤ͊ ͙͔͙͔͋ͪͦͤͭ͘ 
͔͙ͣͪ͟κ͔͚͍͙͒ͫͭΎ ͫ ͎͙͒ͪͯ ˽˽˽κˮ˽Σ ͊ ͙ͨͪ ͔͙ͪ͊͊͘͡ͼ͙Ύ ͍ ͎͙ͪ͊ͤͼ͙͔ͭ ͤ͊ ͊͘΅͙͔͙ͭͤ ͙ͦͤ͘ 
͙͍ͯͣͯ͊ͭͤͦͭͦ͟͡ ͍Ά͔͚͍͙͔͒ͫͭ͘ ͍Άͪͻͯ ͍͙͍͔͒ͦ ͙͙ͪ͋Σ ͔͔ͨͪ͒ͣͭ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ ͍ ͭΎͻΣ ͔ͫ ͦ;͍͊͊͟ 
ͫΆ΅ͦ ͒͊ ͋Ά͔͒ ͔ͤͤ͊͘;͙͔ͭͤͦ͡ ό͔͔ͫͭͨͤ мύΦ 

˨͔͚͍͙ͫͭΎͭ͊Σ ͙ͦͭͦ͟ ͤΎͣ͊ ͒͊ ͔ͫ ͙ͨ͘Άͤ͡Ύ͍͊ͭ ͍ ͎͙ͪ͊ͤͼ͙͔ͭ ͤ͊ ͍͙ͦ͒ͤ ͔͙ͦ͋ͭ͟ ͙͙͡ ͍ 
͔͔͍͔ͤͨͦͫͪ͒ͫͭͤ͊ ͙͋ͦͫͭ͘͡ ͒ͦ ͭΎͻΣ ͫ͊  ͔͋͘ ͍Ά͔͚͍͙͔͒ͫͭ͘ ό͔͔ͫͭͨͤ лύ ͍ Άͪͻͯ ͙͙͔ͪ͋ͭΦ  

;˻͍͙͊͊ͤ͟Ύͭ ͔ͺ͔ͭ͟ ͦͭ ͙ͨ͘Ά͔͙͔ͤͤͭͦ͡ ͤ͊ ͔͍͙͙͔ͨͪ͒͗͒͊ͤͭ ͔͙ͣͪ͟κ͔͚͙͒ͤͦͫͭ ͍Άͪͻͯ ͍͙͍͔͔͒ͦͭ 
͙͙ͪ͋Σ ͔͔ͨͪ͒ͣͭ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ ͍ ͊͘΅͙͔͙͔ͭͤͭ ͙ͦͤ͘Σ ͔ ͍ͦͫͤͦͤͦ ͙͔͔ͨͦͦ͗ͭͤ͡͡Φ ˽͙ͪ 
͔͙͔ͣͪͭ͟κ͔͚͙͔͒ͤͦͫͭͭΣ ͍͟͡Ό;͍͊΅͙ ͙͎͔ͪ͊͗͒͊ͤ͘Σ ͍͊͘Άͪ΄͍͔͊ͤΣ ͔ͪͦͤͫͭͪͯ͟͟ͼ͙Ύ ͙͙͡ 
͔͙ͣͦ͒ͪͤ͊͘ͼ͙Ύ ͤ͊ ˽˿˻ˤΣ ͙͔͙ͨͦͦ͗ͭͤ͡͡Ύͭ ͔ͺ͔ͭ͟ ͔ ͍ͫΆͪ͊ͤ͘ ͫ ͨͦ͒ͦ͋ͪΎ͍͔͊ͤ ͤ͊ ͊͟;͔͍ͫͭͦͭͦ ͤ͊ 
͍ͦ͒͊ͭ͊Σ ͊ ͙ͨͪ ͔͙ͭ͘Σ ͍͟͡Ό;͍͊΅͙ ͙͎͔ͪ͊͗͒͊ͤ͘ ͤ͊ ͍͙͊͗ͤ͡ ͙ͦͤ͘ ς ͙  ͫ ͍͔͙ͯ͡;͍͔͊͊ͤ ͤ͊ ͨͦ͡΅ͭ͊ 
ͤ͊ ͔ͨͦͭͤͼ͙͙͔͊ͤͭ͡ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͤ͊ ͤΎ͙ͦ͟ ͦͭ ͍͙͍͔͔͒ͦͭ ͙͙ͪ͋Φ  

˭͊ ͙͋͘Ύ͎͍͔͊ͤ ͙͙͡ ͙͙͙͙͔ͣͤͣͪ͊ͤ͘ ͤ͊ ͔ͨͦͭͤͼ͙͙͔͊ͤͭ͡ ͍Ά͔͚͍͙͒ͫͭ͘Ύ ͤ͊ ͙ͨͪͤͼ͙ͨ͊ ͤ͊ 
͔͍͙͍ͨͪ͊ͤͭͤͦͫͭͭ͊ ͍͔ͦͫͤ ͨͦ-͎͔ͦͪ ͔͔͙͔ͨͪ͒ͦ͗ͤͭ͡ ͔ͫͣ͟;͍͊͊΅͙ ͔͙ͣͪ͟ ͔ͫ ͔ͨͪͨͦͪΆ;͍͊Υ 

Á ˹͊ ͚ͤ͊-͔ͪ͊ͤͤ ͔ͭ͊ͨ ͦͭ ͔͙͔ͨͪͦͭͭ͟ ͊͘ ͙͎͔ͪ͊͗͒͊ͤ͘ ͤ͊ ͍͙ͤͦ ͫΆͦͪΆ͔͙͗ͤΎ ͙͙͡ 
ͫΆ͍͔͒͊͊ͤ͘ ͤ͊ ͍͙ͤͦκͪ͊͘΄͙ͪΎ͍͔͊ͤ ͤ͊ ͫΆ΅͔͍͍ͫͭͯ͊΅͙ ͔͙ͦ͋ͭ͟ ͒͊ ͔ͫ ͙͍͘Άͪ΄͊ͭ 
ͨͪͦͯ;͍͙͊ͤΎ ͍ ͼ͔͔͍͙͔ͭ͡ ͔͙͙͙ͭͪͭͦͪ ͊͘ ͍ͯͫͭ͊ͤͦΎ͍͔͊ͤ ͤ͊ ͔ͺ͔͙͍͙ͭͤ͟ 
͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͤ͊ ͍͙͍͔͒ͦ ͙͙ͪ͋Σ ͔͔ͨͪ͒ͣͭ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ ͍ ͊͘΅͙͔͙͔ͭͤͭ ͙ͦͤ͘Φ ˢͦ͟ 
͙͍ͭ͊͊͟ ͔ͫ ͊ͫ͘Ύ͎͊ͭΣ ͒͊ ͔ͫ ͭΆͪͫΎͭ ͔͙͍͙͊ͭͪͤ͊ͭ͡ ͨͦ ͔͔͙͔ͣͫͭͦͨͦͦ͗ͤ͡ ͫ ͼ͔͡ 
͙͋͘Ύ͎͍͔͊ͤ ͙͙͡ ͙͙͙͙͔ͣͤͣͪ͊ͤ͘ ͤ͊ ͊ͫ͘Ύ͎͔͊ͤͭͦΦ 

Á ˽͙ͪ ͙͎͔ͪ͊͗͒͊ͤ͘ ͤ͊ ͍͙͊ͭͦ͟͟ ͙ ͒͊ ͙͋ͦ͡ ͻ͙͔͒ͪͦͭͻ͙ͤ;͔͙ͫ͟ ͫΆͦͪΆ͔͙͗ͤΎ ͒͊ ͔ͫ 
͔͍͙ͨͪ͒͒Ύͭ ͔͙ͣͪ͟ ͊͘ ͔͍ͨͪ͒ͦͭͪ͊ͭΎ͍͔͊ͤ ͤ͊ ͚ͭͪ͊ͤͦ ͊ͣ͘ΆͪͫΎ͍͔͊ͤ ͤ͊ ͍ͦ͒͊ͭ͊ ͙κ͙͙͡ 
͍͔͔ͯͪ͗͒͊ͤ ͤ͊ ͒Ά͙ͤͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͤ͊ ͙͙ͪ͋ ͍ ͔͎͙͔͊ͫͤ͊ͭͭ͘ ͔͙ͪ͟Φ  
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Á ˽͙ͪ ͙͎͔ͪ͊͗͒͊ͤ͘ ͤ͊ ͫΆͦͪΆ͔͙͗ͤΎ ͊͘ ͤ͊ͣ͊͡Ύ͍͔͊ͤ ͤ͊ ͫͦͪͦͫͭͭ͊͟ ͤ͊ ͦͭͭͦ͊͟ ͍ ͔͙ͪ͟ 
ͨͦ ͔͚͍͙͔͒ͫͭ I¸ψммψмо ͒͊ ͔ͫ ͙͎͙ͦͫͯͪ ͨͪͦͻ͙ͦ͒ͣͦͫͭ ͊͘ ͙͙͔ͪ͋ͭΣ ͊ͭͦ͟ ͔ͫ ͦͭ;͙ͭ͊ͭ 
͙͔ͦͦͣͦͭͦͪͤͭ͟͡ ͙ͫͨͦͫͦ͋ͤͦͫͭ ͤ͊ ͔͙͔ͦͤͪͭͤͭ͟͟ ͍͙͍͔͒ͦ ͍ ͫΆ͍͔͙ͦͭͭͤΎ ͔ͪ;͔ͤ 
ͯ;͊ͫͭΆ͟Φ 

ˣ͔͎ͪ͘Ά͋ͤ͊;͙ͤ 

˭͊ ͫͯͻ͔͙͔ͦͣͤͭ͘ ͔͎͋ͪ͘Ά͋ͤ͊;͙ͤ ͙͍͙͗ͦͭͤ ͚ͭͪ͊ͤ͊ ͎͊ͯ͋͊͘κͺ͎͔ͪ͊ͣͤͭ͊ͼ͙Ύ ͤ͊ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ 
͔ͫ ͦ;͍͊͊͟ ͙ͨͪ ͙ͨ͘Ά͔͙͔ͤͤͭͦ͡ ͤ͊ ͔͚͙͒ͤͦͫͭΣ ͍ͫΆ͙ͪ͊ͤ͘ ͫ ͙͎͔ͪ͊͗͒͊ͤ͘ ͤ͊ ͍͙ͤͦ ͨͦ͡΅͙ͤ 
͔͙ͦ͋ͭ͟Σ ͤ͊ͨͪΦ ˽˿˻ˤ όPI_3_1, UW_2_1, UW_2_2 ύΣ ͊ͭͦ͟͟ ͙ UW_1_3 ͦ ͭ ͒ͦͨΆ͙͔͙͔ͤͭͤͭ͡͡ 
͔͙ͣͪ͟Σ ͔͍͙ͨͪ͒͗͒͊΅͙ ͨͦͫͭͪͦΎ͍͔͊ͤ ͤ͊ ͍͙ͤͦ ͫΆͦͪΆ͔͙͗ͤΎ ͊͘ ͔ͨͪ;͙͍͔ͫͭ͊ͤͭͦ ͤ͊ ͙͍͙͋ͭͦ 
͙κ͙͙͡ ͙ͨͪͦͣ΄͔͙ͤ͡ ͍͙ͦ͒ ͙ ͍͔͊ͯͫͭ͊ͤͭͦ͘ ͙ͣ ͍Ά͍ ͍͙ͦ͒ͤ ͔͙ͦ͋ͭ͟Φ ˿ ͔ͨͦͭͤͼ͙͊͡ ͊͘ 
͙ͦͭͪͼ͔͙͊ͭͤ͡ ͍Ά͔͚͍͙͒ͫͭ͘Ύ ͨͦ ͦͭͤͦ΄͔͙͔ͤ ͎͊ͯ͋͊͘ ͤ͊ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͊͘ ͫͯͻ͔͙͔ͦͣͤͭ͘ 
͔͎͋ͪ͘Ά͋ͤ͊;͙ͤ ͫΆ΅ͦ ͭ͊͊͟ ͫ͊ ͙ ͔͚͙͔͒ͤͦͫͭͭ ͨͦ ͍Ά͍ͫͭ͊ͤͦ͘Ύ͍͔͊ͤ ͤ͊ ͫΆ΅͔͍͍ͫͭͯ͊΅͙  ͙͙͡ 
ͫΆ͍͔͒͊͊ͤ͘ ͤ͊ ͍͙ͤͦ ͍͙͊͗ͤ͡ ͙ͦͤ͘ ͊͘ ͔ͨͪ;͙͍͔ͫͭ͊ͤ ͤ͊ ͦͭͨ͊͒Ά;͙͔ͤͭ ͍͙ͦ͒ ς ͒ ͔͚͍͙ͫͭΎ ͫ ͍͔ͦ͒ͦ͟ 
¦²ψмψоΣ h{ψнψс ͙ ¦²ψнψнΦ ˤ ͙ͭͦ͘ ͫͯ͡;͚͊ ͔ͫ ͦ;͍͊͊͟ ͚ͭͪ͊ͤ͊ ͨͪͦͣΎͤ͊ ͍Ά͍ ͍͙͍͙͒ͦΎ ͫΆ͍ͫͭ͊ 
ͤ͊ ͔͎͋ͪ͘Ά͋ͤ͊;ͤ͊ͭ͊ ͺ͊ͯͤ͊ ͤ͊ ͍͔͙͔ͦ͊͗ͤͤͭ͡ ͙κ͙͙͡ ͔͙͊ͭ͘͡ ͔͙͙͙ͭͪͭͦͪ ό͔ͪͫͨΦ ͎͍͔ͨͪͦͦͤ͊ͤ ͤ͊ 
ͤΎ͙ͦ͟ ͍͙͍͔͒ͦ ͙κ͙͙͡ ͫͣΆͪͭͤͦͫͭ ͤ͊ ͙͙͍͙͙ͤ͒͒ ͍ ͍͙͙͊ͫͣͦͫͭ͘ ͦͭ ͙͍͙͊ͤ͘͡Ύ ͔͙ͪ͗ͣύΦ 
ˤΆ͔͚͍͙͒ͫͭ͘Ύͭ͊ ͍Άͪͻͯ ͔͎͙͔͊ͫͤ͊ͭͭ͘ ͫͯͻ͔͙ͦͣͤ͘ ͎͙ͪͯͨ ΅͔ ͋Ά͒͊ͭ ͤ͊͘;͙͔͙ͭͤ͡ ό͔͔ͫͭͨͤ оύ. 
ˤΆ͍ͫͭ͊ͤͦ͘Ύ͍͔͊ͤͭͦ ͙ ͙͎͔ͪ͊͗͒͊ͤͭ͘ ͦͤ͊ ͤͦ ͍͙ ͫΆͦͪΆ͔͙͗ͤΎ ͊͘ ͔͔͍͔ͫͭͫͭͤͦ ͊͒͘Ά͔ͪ͗͊ͤ ͤ͊ 
͍ͦ͒͊ͭ ͊ ό͍͙͊͗ͤ͡ ͙ͦͤ͘) ΅͔ ͙ͣ͊ ͙͔ͨͦͦ͗ͭͤͦ͡͡ ͍Ά͔͚͍͙͔͒ͫͭ͘ ͍Άͪͻͯ ͍͙͍͔͒ͦ ͫ ͍͔ͦ͒ͤ ͙͚ͫͭ͊͒ ͍ 
͙͔͙͗ͤͤ͘Ύ ͙ͣ ͼ͙͟Ά͡ όͤ͊ͨͪΦ ͍͙ͦ͒ͤ ͦͤ͟;͔ͭ͊ύΣ ͭΆ͚ ͊ͭͦ͟ ͔͙ͭ͘ ͔͙ͣͪ͟ ΅͔ ͍͔͒ͦ͒͊ͭ ͒ͦ 
͍͔͙ͯ͡;͍͔͊͊ͤ ͤ͊ ͔ͨͦͭͤͼ͙͙͔͊ͤͭ͡ ͙ͣ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎΦ ˻;͍͙͔͊͊ͤͭ͟ ͙ͦͭͪͼ͔͙͊ͭͤ͡ 
͍Ά͔͚͍͙͒ͫͭ͘Ύ ͨͦ ͙͎͔ͪ͊͗͒͊ͤͭͦ͘ ͤ͊ ͔͙ͦ͋ͭ͟ ͫ ͙͔͚͙ͤͤ͡ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟ - ͣ Ύͪ͊͟ UW_1_3 ό͙ͨͪ 
;͙͊ͫͭ;ͤ͊ ͔͙ͪ͊͊͘͡ͼ͙Ύ ͤ͊ ͔͚͍͙͔͒ͫͭͭͦ ˻͙͎ͫͯͪΎ͍͔͊ͤ ͤ͊ ͍͔͔ͦͭ͗͒͊ͤ ͙  ͨͦ͒ͻͦ͒Ύ΅ͦ 
͔ͨͪ;͙͍͔ͫͭ͊ͤ ͤ͊ ͦͭͨ͊͒Ά;͙ͤ ͍͙ͦ͒ ͦͭ ͔͔͙ͤ͊ͫͤ͡ ͔ͣͫͭ͊ ͫ ͨͦ͒ нллл ͔Φ͗Φύ ͔ͫ ͙ͪ͊͘͘Ύ͍͊ͭ ͍Ά͍ 
͍͔͔ͪͣͤͤ͊ ͎͊ͯ͋͊͘κͺ͎͔ͪ͊ͣͤͭ͊ͼ͙Ύ ͤ͊ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͊͘ ͫͯͻ͔͙͔ͦͣͤͭ͘ ͔͎͋ͪ͘Ά͋ͤ͊;͙ͤ ͫ 
͔ͤͤ͊͘;͙͔ͭͤ͊͡ ͨͦ͡΅ όͨͦ ͍͔͔ͪͣ ͤ͊ ͙͔͍ͫͭͪͦͭͫͭͦͭͦ͡ύΣ ͊ͭͦ͟ ͙ͨͪ ͨͦ͒ͻͦ͒Ύ΅͊ ͔͙͍ͪͯͭ͊͟͡ͼ͙Ύ 
͔ͫ͒͡ ͍ͭͦ͊ ͚ͭͪ͊ͤ͊ ͎͊ͯ͋͊͘ ͔ͫ ͦ;͍͊͊͟ ͫ͊ͣͦ ͨͦ ͦͭͤͦ΄͔͙͔ͤ ͤ͊ ͎͙ͦͪͫ͟ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎΣ ͊ͦ͟ ͔ͫ 
͊ͫ͘Ύ͎͊ͭ ͙͍ͭ͊͊͟Φ ˤ͙ͫ;͙͟ ͙͔͙͋ͪͦͤ͘ ͒ͦͭͯ͟ ͔͚͍͙͒ͫͭΎ ͤΎͣ͊ͭ ͔ͨͦͭͤͼ͙͊͡ ͊͘ ͤ͊͘;͙͔ͭͤͦ͡ 
͙ͦͭͪͼ͔͊ͭͤͦ͡ ͍Ά͔͚͍͙͔͒ͫͭ͘ ͍Άͪͻͯ ͍͙͔ͦ͒ͤͭ ͔͎͋ͪ͘Ά͋ͤ͊;͙ͤΣ ͒ͦͦͦͭͦ͟͟͡ ͙ͨ͘Ά͔͙͔ͤͤͭͦ͡ ͙ͣ ͔ͤ 
͊ͫ͘Ύ͎͊ ͍͙ͦ͒ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎΦ ͔́ ͨͦ-ͫͦͪͦ͟ ΅͔ ͙ͣ͊ͭ ͍͔ͦͫͤ͟ ͙͔͔ͨͦͦ͗ͭͤ͡͡ ͔ͺ͔ͭ͟Σ 
͙͎ͦͫͯͪΎ͍͚͙͊͟ ͍͔͊ͯͫͭ͊ͤ͘ ͤ͊ ͔ͨͪ;͙͔͙ͫͭͤ ͍͙ͦ͒ ͍ ͍ͨͦΆͪͻ͙͔ͤͦͫͭͤͭ ͍͙ͦ͒ͤ ͔͙ͦ͋ͭ͟Φ 
ˮ͘͟͡Ό;͔͙͔ͤ ͍͙ͨͪ͊ ͣΎͪ͊͟ I¸ψммψмо όˮ͎͔ͪ͊͗͒͊ͤ͘ ͤ͊ ͫΆͦͪΆ͔͙͗ͤΎ ͊͘ ͤ͊ͣ͊͡Ύ͍͔͊ͤ ͤ͊ 
ͫͦͪͦͫͭͭ͊͟ ͤ͊ ͦͭͭͦ͊͟ ͍ ͔͙ͪ͟ ͙ ͙͎ͦͫͯͪΎ͍͔͊ͤ ͤ͊ ͔͙ͯ͋͗΅͔ ͊͘ ͙͙͔ͪ͋ͭύΣ ͙ͨͪ ͔͙ͪ͊͊͘͡ͼ͙Ύͭ͊ ͤ͊ 
ͦ͟Ύͭͦ ͫ͊ ͍Ά͙ͣͦ͗ͤ͘ ͔͎͙ͤ͋͊ͦͨͪ͡Ύ͙ͭͤ ͍Ά͔͚͍͙͒ͫͭ͘Ύ ͍Άͪͻͯ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͤ͊ ͍͙ͦ͒ͤ ͍͙͍͔͒ͦ 
͔͎͋ͪ͘Ά͋ͤ͊;͙ͤΣ ͔ͦ͋ͭ͟ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ ͍ ˭˭Φ ̅͊ͭͦͪ͟Άͭ ͔͚͍͋ͨͦͦͫͭͦ͘͟ ΅͔ ͔ͫ ͙͙͊ͫ͘͡Σ ͊ͭͦ͟ ͔ 
͍Άͣͦ͗ͤͦ͘ ͤΎ͙ͦ͟ ͦͭ ͨͦ-;͍͍͙͔͙͔ͯͫͭͭͤͭ͡ ͙ ͍͙͙ͨͦ͒͗ͤ ͍͙͍͔͒ͦ ͒͊ ͤ͊ͨͯͫͤ͊ͭ ͍͔͔ͪͣͤͤͦ 
͔͎͙͔͊ͫͤ͊ͭͭ͘ ͔͙͙͙ͭͪͭͦͪ ό͙ͨͦͪ͊͒ ͨͪͦͣΎͤ͊ ͍ ͻ͙͙͔͊͋ͭ͊ͭͤͭ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟ ͤ͊ 
͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎͭ͊ύΦ ˾͔͔͊ͤ͡ ͙ͪͫ͟ ͦͭ ͙ͤͼ͙͔͒ͤͭͤ͊ ͫͣΆͪͭͤͦͫͭ ͤ͊ ͙͙͍͙͙ͤ͒͒ ͤ͊ ͍͋͊ͤͦ- ͙͙͡ 
͍͙͙ͫ͊͋ͦͨͦ͒͗ͤ͡ ͍͙͍͔͒ͦ ͙ͣ͊ ͙ͨͪ ͙͍͘Άͪ΄͍͔͊ͤͭͦ ͤ͊ ͙͙ͦͨͤ͘͟κ͙͙ͤ͊ͫͨͤ ͙ͪ͊͋ͦͭ ͍ ͔ͭ͊ͨ͊ ͤ͊ 
͙͔͍ͫͭͪͦͭͫͭͦ͡Φ ˤ ͫͯ͡;͙͊Σ ͙ͨͪ ͙ͦͭͦ͟ ͔ͫ ͊ͫ͘Ύ͎͊ͭ ͤ͊ͻ͙ͦ͒΅͊ ͤ͊ ͔͍ͦͤͫͪ͊͟ͼ͙ͦͤͤͦ-ͤ͊͘;͙͙ͣ 
͍͙͍͔͒ͦΣ ͍Ά͔͚͍͙͒ͫͭ͘Ύͭ͊ ͎ͣͦ͊ͭ ͒͊ ͋Ά͒͊ͭ ͤ͊͘;͙͔͙ͭͤ͡ ό͔͔ͫͭͨͤ оύΦ ˴͊ͭͦ ͔ͫ ͙ͣ͊ ͔͍͙ͨͪ͒͒ 
͔͎͔ͨͪ͒ͨͦ͊͊ͣ͊ͭ͊͡ ͚ͭͪ͊ͤ͊ ͎͊ͯ͋͊͘κͺ͎͔ͪ͊ͣͤͭ͊ͼ͙Ύ ͤ͊ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͤ͊ ͔͎͋ͪ͘Ά͋ͤ͊;͙ͤΣ 
͔͍͙͙ͤ͊ͫͣͦ͘ ͦͭ ͔͔ͫͭͨͤͭ͊ ͤ͊ ͍Ά͔͚͍͙͔͒ͫͭ͘ ͤ͊ ͙͙͔ͨ͊ͤͪ͊ͤͭ͡ ͔͙ͣͪ͟κ͔͚͍͙͒ͫͭΎΣ 
͔ͨͦͭͤͼ͙͙͔͊ͤͭ͡ ͙͙͙ͦͣ͋ͤͪ͊ͤ͟ ͙ ͙͍͙ͯͣͯ͊ͭͤ͟͡ ͍Ά͔͚͍͙͒ͫͭ͘Ύ ͫ ͎͙͒ͪͯ ˽˽˽κˮ˽ ͎ͣͦ͊ͭ ͒͊ ͋Ά͒͊ͭ 
ͤ͊͘;͙͔͙ͭͤ͡Φ ˤ ͫͯ͡;͚͊Σ ;͔ ͔ͭ ͔ͫ ͔͙͙ͪ͊ͪ͊ͭ͘͡ ͍ ͎͙ͪ͊ͤͼ͙͔ͭ ͤ͊ ͊͘΅͙͔͙ͭͤ ͙ͦͤ͘Σ ͙͍ͯͣͯ͊ͭͤͦͭͦ͟͡ 
͙ͦͭͪͼ͔͊ͭͤͦ͡ ͍Ά͔͚͍͙͔͒ͫͭ͘ ͍Άͪͻͯ ͔͎͋ͪ͘Ά͋ͤ͊;͙͔ͤͭ ͙͍͙͗ͦͭͤ ͔ͣͦ͗ ͒͊ ͋Ά͔͒ ͤ͊͘;͙͔ͭͤͦ͡ 
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ό͔͔ͫͭͨͤ оύΦ ˭͊ ͙͋͘Ύ͎͍͔͊ͤ ͙͙͡ ͙͙͙͙͔ͣͤͣͪ͊ͤ͘ ͤ͊ ͔ͨͦͭͤͼ͙͙͔͊ͤͭ͡ ͍Ά͔͚͍͙͒ͫͭ͘Ύ ͤ͊ ͙ͨͪͤͼ͙ͨ͊ 
ͤ͊ ͔͍͙͍ͨͪ͊ͤͭͤͦͫͭͭ͊ ͍͔ͦͫͤ ͨͦ-͎͔ͦͪ ͔͔͙͔ͨͪ͒ͦ͗ͤͭ͡ ͔ͫͣ͟;͍͊͊΅͙ ͔͙ͣͪ͟ ͔ͫ ͔ͨͪͨͦͪΆ;͍͊Υ 

Á ˹͊ ͔ͭ͊ͨ ͔͙͔ͨͪͦͭͪ͊ͤ͟ ͤ͊ ͍͙ͤͦ ͫΆͦͪΆ͔͙͗ͤΎ ͙͙͡ ͪ͊͘΄͙ͪΎ͍͔͊ͤ ͤ͊ ͫΆ΅͔͍͍ͫͭͯ͊΅͙ 
͔͙ͦ͋ͭ͟ ͒͊ ͔ͫ ͙͍͘Άͪ΄͊ͭ ͨͪͦͯ;͍͙͊ͤΎ ͊͘ ͙ͤ͊͡;͙͔ ͤ͊ ͔ͺ͔͙͍͙ͭͤ͟ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ 
ͤ͊ ͼ͔͔͍͙͡ ͍͙͍͔͒ͦ ͔͎͋ͪ͘Ά͋ͤ͊;͙ͤ ͙͍͙͗ͦͭͤΣ ͔͔ͨͪ͒ͣͭ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ ͍ ͊͘΅͙͔͙͔ͭͤͭ 
͙ͦͤ͘Φ ˢͦ͟ ͙͍ͭ͊͊͟ ͔ͫ ͊ͫ͘Ύ͎͊ͭΣ ͒͊ ͔ͫ ͭΆͪͫΎͭ ͔͙͍͙͊ͭͪͤ͊ͭ͡ ͨͦ ͔͔͙͔ͣͫͭͦͨͦͦ͗ͤ͡ ͫ 
͎͔ͦ͒͡ ͙͙͙͙͔ͣͤͣͪ͊ͤ͘ ͤ͊ ͍Ά͔͚͍͙͔͒ͫͭͭͦ͘Φ 

Á ˭͊ ͙ͨ͘Ά͔͙͔ͤͤ͡ ͤ͊ ͔͚͍͙͒ͫͭΎͭ͊Σ ͔͍͙ͨͪ͒͗͒͊΅͙ ͙͎͔ͪ͊͗͒͊ͤ͘ ͤ͊ ͍͊͗ͤ͊͡ ͦͤ͊͘ ͊͘ 
͔ͨͪ;͙͍͔ͫͭ͊ͤ ͤ͊ ͦͭͨ͊͒Ά;͙ͤ ͍͙ͦ͒ (UW_1_3, UW_2_2, OS_2_6) ͙ ͙͡ ͙͎͔ͪ͊͗͒͊ͤ͘ ͤ͊ 
ͫΆͦͪΆ͔͙͗ͤΎ ͊͘ ͤ͊ͣ͊͡Ύ͍͔͊ͤ ͤ͊ ͫͦͪͦͫͭͭ͊͟ ͤ͊ ͦͭͭͦ͊͟ ͍ ͔͙ͪ͟ όI¸ψммψмоύ, 
͔͔͙͔ͣͫͭͦͨͦͦ͗ͤͭͦ͡ ͤ͊ ͫΆͦͪΆ͔͙͗ͤΎͭ͊ ͒͊ ͔ͫ ͫΆ͙ͦ͋ͪ͊͘ ͫ ͻ͙͒ͪͦͣͦͪͺ͎͙ͦͦ͡;͙͔ͤͭ 
ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟ ͤ͊ ͙͔ͨͪ͗͊͡΅͙Ύ ͍͔ͦ͒ͤ ͔ͦ͋ͭ͟Φ 

ˤ͙ͫ;͙͟ ͔͚͙͒ͤͦͫͭ ͨͦ ͔ͪͦͤͫͭͪͯ͟͟ͼ͙Ύ ͙͙͡ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙Ύ ͤ͊ ͫΆ΅͔͍͍ͫͭͯ͊΅͙ ͫΆͦͪΆ͔͙͗ͤΎ ͔ͤ 
͔͎ͨͪ͒ͨͦ͊͊ͭ͡ ͚ͭͪ͊ͤͦ ͔͔ͦͭͤͣ͊ͤ ͤ͊ ͒ͦͨΆ͙͔͙ͤͭͤ͡͡ ͨͦ͡΅͙ ͦͭ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͤ͊ 
͔͎͋ͪ͘Ά͋ͤ͊;͙͔ͤͭ ͙͍͙͗ͦͭͤ ͙ ͔ͫ ͔͔ͦͨͪ͒͡Ύͭ ͊ͭͦ͟ ͍Ά͔͚͍͙͒ͫͭ͘Ύ ͫ ͙ͤͫ͊͟ ͔͔ͫͭͨͤΦ ˤͦ͡΄͍͔͊͊ͤ ͤ͊ 
ͻ͔͙͙͙͔͊ͪ͊ͭͪͫͭͭ͟͟ ͤ͊ ͍ͦ͒ͤ͊ͭ͊ ͔ͫͪ͒͊ ό͊ͣ͘ΆͭͤΎ͍͔͊ͤ ͙ ͒ͪΦύ ͔ͫ ͦ;͍͊͊͟ ͙ͨͪ ͔͚͙͒ͤͦͫͭ ͨͦ 
͙͎͔ͪ͊͗͒͊ͤ͘ ͤ͊ ͫΆͦͪΆ͔͙͗ͤΎ ͊͘ ͍͔͊ͯͫͭ͊ͤ͘ ͔ͫ͒͡ ˽˿ˤ˻Σ ͍͚͙ͦ͊͊͘͟͟ ͙ͦͭͪͼ͔͊ͭͤͦ͡ ͍Ά͔͚͍͙͔͒ͫͭ͘ 
͍Άͪͻͯ ͍͙͔ͦ͒ͤͭ ͔͎͋ͪ͘Ά͋ͤ͊;͙ͤ ͍ ͔ͪ;͙͔ͤͭ ͯ;͊ͫͭΆͼ͙ ͤ͊͒ͦͯ͡ ͨͦ ͔ͭ;͔͙͔ͤͭͦΦ ˽͙ͦͪ͊͒ 
͍͔͔͙ͪͣͤͤΎ ͻ͔͊ͪ͊ͭͪ͟ ͤ͊ ͙ͨ͘Ά͔͙͔ͤͤ͡ ͤ͊ ͔͚͙͔͒ͤͦͫͭͭΣ ͍Ά͔͚͍͙͔͒ͫͭͭͦ͘ ͔ͫ ͦ;͍͊͊͟ ͒͊ ͋Ά͔͒ 
͔ͤͤ͊͘;͙͔ͭͤͦ͡ ό͔͔ͫͭͨͤ мύΣ ͚ͪ͊ͭͦͭͪ͊ͤͦ͟͟Σ ͙ͦ͋ͪ͊ͭͣͦΣ ͫ ͔ͦ͊ͤ͟͡͡ ͻ͔͊ͪ͊ͭͪ͟Φ ˻͙͔ͫͭ͊ͤ͊ͭ͡ 
͔͔͔͙ͣͤͭ͡ ͦͭ ͒ͦͨΆ͙͔͙͔ͤͭͤͭ͡͡ ͔͙ͣͪ͟Σ ͍ͫΆ͙ͪ͊ͤ͘ ͫ ˽͙͎͔ͪ͊͊ͤ͡ ͤ͊ ͔͔͍͔͙ͫͭͫͭͤ ͔ͭͻ͎͙͙ͤͦͦ͡ ͊͘ 
͔ͨͪ;͙͍͔ͫͭ͊ͤ ͤ͊ ͙͍͍͔͙ͨͪͦͦ͒ͫͭͤ͘ ͦͭͨ͊͒Ά;͙ͤ ͍͙ͦ͒ (UW_1_2ύ ͔ͫ ͔͔ͦͨͪ͒͡Ύͭ ͊ͭͦ͟ ͔͚͙͒ͤͦͫͭ 
ͫ ͙͔ͨͦͦ͗ͭͤͦ͡͡ ͍Ά͔͚͍͙͔͒ͫͭ͘ ͍Άͪͻͯ ͍͙ͫ;͙͟ ͍͙ͦ͒ͤ ͎͙͙ͦͪ͊ͤͣ͘Φ ˽͔͍͙ͪ͒͒ ͺ͊ͭ͊͟Σ ;͔ ͙ͨͪ 
͍͔ͨͦ;͔ͭͦ ͦͭ ͭΎͻ ͤΎͣ͊ ͚ͭͪ͊ͤ͊ ͎͊ͯ͋͊͘ ͤ͊ ͨͦ͡΅Σ ͔ͤ ͔ͫ ͦ;͍͊͊͟ ͫΆ΅͔͍͔ͫͭͤͦ ͙͔ͯͣͯͪ͊ͤ͟͡ ͤ͊ 
͍Ά͔͚͍͙͒ͫͭ͘Ύ ͫ ͎͙͒ͪͯ ˽˽˽κˮ˽Σ ͊ ͙ͨͪ ͔͙ͪ͊͊͘͡ͼ͙Ύ ͍ ͎͙ͪ͊ͤͼ͙͔ͭ ͤ͊ ͊͘΅͙͔͙ͭͤ ͙ͦͤ͘ 
͙͍ͯͣͯ͊ͭͤͦͭͦ͟͡ ͍Ά͔͚͍͙͔͒ͫͭ͘ ͍Άͪͻͯ ͔͎͋ͪ͘Ά͋ͤ͊;͙͔ͤͭ ͙͍͙͗ͦͭͤ ͔ͫ ͦ;͍͊͊͟ ͒͊ ͋Ά͔͒ 
͔ͤͤ͊͘;͙͔ͭͤͦ͡ ό͔͔ͫͭͨͤ мύΦ ˹͔ ͔ͫ ͎ͤ͊͊͊ͭ͡ ͒ͦͨΆ͙͔͙ͤͭͤ͡͡ ͔ͫͣ͟;͍͊͊΅͙ ͔͙ͣͪ͟Φ 

˾͔͙͊ͫͭͤΎ 

˽͙ͪ ͍ͫΎ͊͟ ͙͔͍͔ͤͭͪͤͼ͙ΎΣ ͍ͫΆͪ͊ͤ͊͘ ͫ ͚ͭͪ͊ͤͦ ͔͔ͦͭͤͣ͊ͤ ͤ͊ ͨͦ͡΅ ͍ ͔͔͍͔ͫͭͫͭͤ͊ ͙͙͡ 
͔͔͍͔ͨͦͯͫͭͫͭͤ͊͡ ͔ͫͪ͒͊ ͔ ͍Άͣͦ͗ͤͦ͘ ͍͔͔ͯͪ͗͒͊ͤ ͤ͊ ͤ͊ͻ͙ͦ͒΅͊ ͤ͊ ͙͔͙ͪ͊ͫͭͭͤ͡ ͍͙͍͔͒ͦ ͫ 
͔͍ͦͤͫͪ͊͟ͼ͙ͦͤͤ͊ ͤ͊͘;͙ͣͦͫͭ ͙͙͡ ͚ͭͪ͊ͤ͊ ͎͊ͯ͋͊͘ ͙ ͺ͎͔ͪ͊ͣͤͭ͊ͼ͙Ύ ͤ͊ ͔ͭͻ͙ͤ ͔ͨͦͭͤͼ͙͙͊ͤ͡ 
͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎΦ ͙͍́͊͊͟ ͙͔͍͔ͤͭͪͤͼ͙͙ ͔ͫ ͦ;͍͊͊ͭ͟ ͙ͨͪ ͍͙ͫ;͙͟ ͎͔͙ͪ͊͗͒͊ͤ͘͡ 
͔͙ͣͪ͟κ͔͚͍͙͒ͫͭΎΣ ͔͍͙ͨͪ͒͗͒͊΅͙ ͙͎͔ͪ͊͗͒͊ͤ͘ ͤ͊ ͍͙ͤͦ ͫΆͦͪΆ͔͙͗ͤΎ ͙͙͡ ͫΆ͍͔͒͊͊ͤ͘ ͤ͊ ͍͙ͤͦ 
͔͙ͦ͋ͭ͟Φ ˽͙ͪ ͚ͤ͊-ͦ͡΄͙Ύ ͫͼ͔͙͚ͤ͊ͪΣ ͊ͭͦ͟ ͔ͫ ͦͭ;͔ͭ͊ͭ ͙ ͔ͨͦͭͤͼ͙͙͔͊ͤͭ͡ ͙͍͙ͯͣͯ͊ͭͤ͟͡ ͔ͺ͔͙ͭ͟Σ 
͍Ά͔͚͍͙͔͒ͫͭͭͦ͘ ͔ͣͦ͗ ͒͊ ͋Ά͔͒ ͤ͊͘;͙͔ͭͤͦ͡ ό͔͔ͫͭͨͤ оύ. ˭ ͊ ͙͋͘Ύ͎͍͔͊ͤ ͙͙͡ ͙͙͙͙͔ͣͤͣͪ͊ͤ͘ ͤ͊ 
͔ͨͦͭͤͼ͙͙͔͊ͤͭ͡ ͍Ά͔͚͍͙͒ͫͭ͘Ύ ͤ͊ ͙ͨͪͤͼ͙ͨ͊ ͤ͊ ͔͍͙͍ͨͪ͊ͤͭͤͦͫͭͭ͊ ͍͔ͦͫͤ ͨͦ-͎͔ͦͪ 
͔͔͙͔ͨͪ͒ͦ͗ͤͭ͡ ͔ͫͣ͟;͍͊͊΅͙ ͔͙ͣͪ͟ ͫ ͔ ͔ͨͪͨͦͪΆ;͍͊Υ 

Á ˹͊ ͚ͤ͊-͔ͪ͊ͤͤ ͔ͭ͊ͨ ͦͭ ͔͙͔ͨͪͦͭͭ͟ ͊͘ ͙͎͔ͪ͊͗͒͊ͤ͘ ͤ͊ ͍͙ͤͦ ͫΆͦͪΆ͔͙͗ͤΎ ͙͙͡ 
ͫΆ͍͔͒͊͊ͤ͘ ͤ͊ ͍͙ͤͦ κ ͪ͊͘΄͙ͪΎ͍͔͊ͤ ͤ͊ ͫΆ΅͔͍͍ͫͭͯ͊΅͙ ͔͙ͦ͋ͭ͟ ͒͊ ͔ͫ ͙͍͘Άͪ΄͊ͭ 
ͨͪͦͯ;͍͙͊ͤΎ ͍ ͼ͔͔͍͙͔ͭ͡ ͔͙͙͙ͭͪͭͦͪ ͊͘ ͍ͯͫͭ͊ͤͦΎ͍͔͊ͤ ͤ͊ ͔ͨͦͭͤͼ͙͊ͤͦͭͦ͡ 
͙ͤ͊͡;͙͔ ͤ͊ ͤ͊ͻ͙ͦ͒΅͊ ͤ͊ ͙͔͙ͪ͊ͫͭͭͤ͡ ͍͙͍͔͒ͦΣ ͔͔ͨͪ͒ͣͭ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ ͍ 
͊͘΅͙͔͙͔ͭͤͭ ͙ͦͤ͘Φ ˢͦ͟ ͙͍ͭ͊͊͟ ͔ͫ ͊ͫ͘Ύ͎͊ͭΣ ͒͊ ͔ͫ ͭΆͪͫΎͭ ͔͙͍͙͊ͭͪͤ͊ͭ͡ ͨͦ 
͔͔͙͔ͣͫͭͦͨͦͦ͗ͤ͡ ͫ ͼ͔͡ ͙͋͘Ύ͎͍͔͊ͤ ͙͙͡ ͙͙͙͙͔ͣͤͣͪ͊ͤ͘ ͤ͊ ͊ͫ͘Ύ͎͔͊ͤͭͦΦ 

Á ˤ ͫͯ͡;͚͊Σ ;͔ ͔ͫ ͊ͫ͘Ύ͎͊ͭ ͤ͊ͻ͙ͦ͒΅͊ ͤ͊ ͙͔͙ͪ͊ͫͭͭͤ͡ ͍͙͍͔͒ͦΣ ͔͔ͨͪ͒ͣͭ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ 
͍ ͊͘΅͙͔͙͔ͭͤͭ ͙ͦͤ͘Σ ͒͊ ͔ͫ ͔͙͔ͨͪ͒ͨͪͣ͊ͭ ͙͔͙ͫͨ͊ͫͭͤ͡ ͔͚͍͙͒ͫͭΎ ͔͙ͨͪ͒ ͊ͨͦ͘;͍͔͊ͤ 
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39 

 

ͤ͊ ͙͔͍ͫͭͪͦͭͫͭͦͭͦ͡Φ  

˽͙ͪ ͙͔͍͔ͤͭͪͤͼ͙͙Σ ͍ͫΆ͙ͪ͊ͤ͘ ͫ ͔ͪͦͤͫͭͪͯ͟͟ͼ͙Ύ ͙͙͡ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙Ύ ͤ͊ ͫΆͦͪΆ͔͙͗ͤΎ ͔ͤ ͔ͫ 
͔͎ͨͪ͒ͨͦ͊͊͡ ͚ͭͪ͊ͤͦ ͊ͫ͘Ύ͎͔͊ͤ ͤ͊ ͍͙ͤͦ ͨͦ͡΅͙Φ ͙͍́͊͊͟ ͙͔͍͔ͤͭͪͤͼ͙͙ ͔ͫ ͔͍͙ͨͪ͒͗͒͊ͭ ͨͦ 
͔͚͍͙͒ͫͭΎ PI_3_1, UW_2_1 ͙  UW_2_2Φ ˽͔ͦͭͤͼ͙͙͔͊ͤͭ͡ ͍Ά͔͚͍͙͒ͫͭ͘Ύ ͦͭ ͭΎͻͤ͊ͭ͊ ͔͙ͪ͊͊͘͡ͼ͙Ύ 
͔ͫ ͦ;͍͊͊͟ ͒͊ ͋Ά͒͊ͭ ͙ͦ͊ͤ͟͡͡Σ ͍͔͔͙ͪͣͤͤ ͙ ͙͙ͦ͋ͪ͊ͭͣΦ ˹͔ ͔ͫ ͦ;͍͊͊͟ ͙͔ͯͣͯͪ͊ͤ͟͡ ͤ͊ 
ͤ͊͘;͙͔ͭͤͦ͡ ͙ͦͭͪͼ͔͊ͭͤͦ͡ ͍Ά͔͚͍͙͔͒ͫͭ͘ ͙ ͦ͋΅͊ͭ͊ ͔͔ͫͭͨͤ ͤ͊ ͍Ά͔͚͍͙͔͒ͫͭ͘ ͦͭ ͔͙ͪ͊͊͘͡ͼ͙Ύͭ͊ 
ͤ͊ ͙ͭ͊͘ ͎ͪͯͨ͊ ͔͙ͣͪ͟κ͔͚͍͙͒ͫͭΎ ͔ͫ ͔͔ͦͨͪ͒͡Ύ ͊ͭͦ͟ ͔ͤͤ͊͘;͙͔ͭͤ͊͡ ό͔͔ͫͭͨͤ мύΦ ˹͔ ͔ͫ ͎ͤ͊͊͊ͭ͡ 
͒ͦͨΆ͙͔͙ͤͭͤ͡͡ ͔ͫͣ͟;͍͊͊΅͙ ͔͙ͣͪ͟Φ 

˽͙ͭͼ͙ 

˽ͦ ͦͭͤͦ΄͔͙͔ͤ ͤ͊ ͙ͨͭͼ͙͔ͭ ͔ͣͦ͗ ͒͊ ͔ͫ ͦ;͍͊͊͟ ͚ͭͪ͊ͤ͊ ͎͊ͯ͋͊͘ ͤ͊ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎΣ ͊ͭͦ͟ ͍ 
͍͙͙͊ͫͣͦͫͭ͘ ͦͭ ͔͎͙͔͊ͫͤ͊ͭͭ͘ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ΅͔ ͋Ά͒͊ͭ ͔͎͙͊ͫͤ͊ͭ͘ ͙ͪ͊͘͡;͙ͤ ͍͙͍͔͒ͦΣ 
͙͍ͨͪΆ͙ͪ͊ͤ͘ ͟Άͣ ͫΆ͍͔͙ͦͭͭͤΎ ͙ͭͨ ͔͙͙͔ͣͫͭͦͦ͋ͭ͊ͤΦ ˭͎͊ͯ͋͊ ͤ͊ ͔͙͙͔ͣͫͭͦͦ͋ͭ͊ͤ ͔ͫ ͦ;͍͊͊͟ ͦͭ 
͍͙ͫ;͙͟ ͦͭ ͎͔ͦͪͨͦͫͦ;͔͙͔ͤͭ ͔͙ͣͪ͟κ͔͚͍͙͒ͫͭΎΣ ͔͍͙ͨͪ͒͗͒͊΅͙ ͙͎͔ͪ͊͗͒͊ͤ͘ ͤ͊ ͍͙ͤͦ ͨͦ͡΅͙ͤ 
ͫΆͦͪΆ͔͙͗ͤΎ ͙͙͡ ͔͙ͦ͋ͭ͟ ͫ ͎ͦ͡Ύͣ͊ ͨͦ͡΅ ͍ ͔͔͍͔ͫͭͫͭͤ͊ ͙͙͡ ͔͔͍͔ͨͦͯͫͭͫͭͤ͊͡ ͔ͫͪ͒͊Φ ͍́ͦ͊ ͫ͊ 
͔͚͍͙͒ͫͭΎ ¦²ψмψоΣ ¦²ψнψм ͙ ¦²ψнψнΦ  ˴Άͣ ͭΎͻ ͔ͫ ͙ͨͪ;͙ͫ͡Ύ͍͊ͭ ͙ ͍Ά͔͚͍͙͒ͫͭ͘Ύͭ͊ ͦͭ 
͔͚͙͔͒ͤͦͫͭͭ ͨͦ ͫΆ͍͔͒͊͊ͤ͘ ͤ͊ ͍͙͊͗ͤ͡ ͙ͦͤ͘ όh{ψнψсύΣ ͭΆ͚ ͊ͭͦ͟ ͙ͨͪ ͭΎͻ ͔ͫ ͔ͨͪͦͣͤΎͭ 
͔͎͙ͦͦ͟͡;͙͔ͤͭ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟ ͤ͊ ͔͙͙ͭͪͭͦͪΎͭ͊Φ ˤ͔͔ͪͣͤͤ͊, ͍͔ͨͪͦͫͭͪ͊ͤͫͭͤͦ ͎͙ͦͪ͊ͤ;͔ͤ͊ 
͎͊ͯ͋͊͘ ͤ͊ ͔͙͙͔ͣͫͭͦͦ͋ͭ͊ͤ ͔ͫ ͦ;͍͊͊͟ ͙ ͙ͨͪ ͙͎͔ͪ͊͗͒͊ͤ͘ ͤ͊ ͫΆͦͪΆ͔͙͗ͤΎ ͊͘ ͤ͊ͣ͊͡Ύ͍͔͊ͤ ͤ͊ 
ͫͦͪͦͫͭͭ͊͟ ͤ͊ ͦͭͭͦ͊͟ ͍ ͔͙ͪ͟ ͙ ͙͎ͦͫͯͪΎ͍͔͊ͤ ͤ͊ ͔͙ͯ͋͗΅͔ ͊͘ ͙͙͔ͪ͋ͭ (HY_11_13). ˻ ͙͔ͫͭ͊ͤ͊ͭ͡ 
͔͙ͣͪ͟κ͔͚͍͙͒ͫͭΎΣ ͍ͫΆ͙ͪ͊ͤ͘ ͫ ͙͎͔ͪ͊͗͒͊ͤ͘ ͤ͊ ͍͙ͤͦ ͫΆͦͪΆ͔͙͗ͤΎ όtLψоψм ͙ ¦²ψмψнύ  ͫ͊ 
͍͔ͨͪͦͫͭͪ͊ͤͫͭͤͦ ͍ͦ͋Ά͙ͪ͊ͤ͘ ͫ ͎͔͙͙͙͊ͤͭͪͦͨͦͤͪ͊ͤ͘ ͔͔͙ͭͪͤ ό͟Άͣ ͫΆ΅͔͍͍ͫͭͯ͊΅͙ 
͔͙ͨͪ͒ͨͪΎ͙ͭΎύ ͙͙͡ ͫ͊ ͫ ͙͔͚ͤͤ͊͡ ͫͭͪͯͭͯͪ͊͟ ό͍͍͙ͦ͒ͦͨͪͦͦ͒Σ ͙͊ͤ͊͊͘͟͡ͼ͙ΎύΦ ˽͙ͪ ͔͚͙͒ͤͦͫͭΣ 
͙ͦͭͦ͟ ͔ͫ ͔͙͙ͪ͊ͪ͊ͭ͘͡ ͍ ͙ͫͤͦ͡ ͎͔͙͙͊ͤͭͪͦͨͦͤͪ͊ͤ͊͘ ͔ͫͪ͒͊ ͔ͤ ͔ͫ ͦ;͍͊͊͟ ͤ͊͘;͙͔ͭͤ͊͡ ͎͊ͯ͋͊͘ 
ͤ͊ ͔͙͙͔ͣͫͭͦͦ͋ͭ͊ͤΣ ͤͦ ͍ ͫͯ͡;͚͊ ͤ͊ ͊ͫ͘Ύ͎͔͊ͤ ͤ͊ ͎͙ͦͪͫ͟ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͔ͣͦ͗ ͒͊ ͙ͣ͊ ͚ͭͪ͊ͤ͊ 
͎͊ͯ͋͊͘ ͤ͊ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎΣ ͦ͟Ύͭͦ ͍ ͚ͤ͊-ͦ͡΄͙Ύ ͫͼ͔͙͚ͤ͊ͪ ΅͔ ͋Ά͔͒ ͤ͊͘;͙͔ͭͤ͊͡Φ  

˽͙͔͔ͦͦ͗ͭͤ͡͡ ͔ͺ͔ͭ͟ ͊͘ ͙ͨͭͼ͙͔ͭΣ ͙͍ͨͪΆ͙ͪ͊ͤ͘ ͟Άͣ ͍͙ͦ͒ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͔ͫ ͦ;͍͊͊͟ ͨͦ 
ͦͭͤͦ΄͔͙͔ͤ ͤ͊ ͔͚͍͙͒ͫͭe OS_2_6Σ ͭΆ͚ ͊ͭͦ͟ ΅͔ ͔ͫ ͍͔͙ͯ͡;͙ ͨͦ͡΅ͭ͊ ͤ͊ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎͭ͊ ͊͘ 
ͻ͔͔ͪ͊ͤͤ ͙ ͨͦ;͙͍͊͟Φ ͎͔̅ͪ͊ͣͤͭ͊ͼ͙Ύͭ͊ ͤ͊ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͤΎͣ͊ ͔ͨͦͭͤͼ͙͊͡ ͊͘ ͤ͊͘;͙͔ͭͤͦ͡ 
͍Ά͔͚͍͙͔͒ͫͭ͘Σ ͭΆ͚ ͊ͭͦ͟ ͙ͨͭͼ͙͔ͭ ͫ͊ ͫ ͍͙ͫͦ͊͟ ͙ͣͦ͋ͤͦͫͭ͡Φ ˤΆ͙ͣͦ͗ͤ͘ ͫ͊ ͍͔͙ͦͫͤ͟ ͍Ά͔͚͍͙͒ͫͭ͘Ύ 
͊ͭͦ͟ ͔ͦ͋ͨͦͦ͘͟Ύ͍͔͊ͤ ͤ͊ ͍͙͍͔͔͒ͦͭΣ ͍ ͔ͪͯͭ͊ͭ͘͡ ͦͭ ͦ͟eͭͦ ͔ͣͦ͗ ͒͊ ͔ͫ ͦ;͍͊͊͟ ͍͔͔ͪͣͤͤ͊ ͎͊ͯ͋͊͘ 
ͤ͊ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ό͊͘ ͔͙ͨͪͦ͒͊ ͤ͊ ͙͔͍ͫͭͪͦͭͫͭͦͭͦ͡ύ ͍ ͙͋ͦͫͭ͘͡ ͒ͦ ͔ͦ͋ͭ͊͟Σ ͊ͭͦ͟͟ ͙ 
͔͍͔ͤͭͯ͊ͤͦ͡ ͙͍ͦͫͭ͊͘Ύ͔ͤ ͤ͊ ͎ ͔ͤ͒͊͘ ͫ Ύ͚ͼ͊ ͙ ͙ͣ͊͟͡ ͙ͨͪ ͍Ά͔͚͍͙͔͒ͫͭ͘ ͨͦ ͍͔͔ͪͣ ͤ͊ ͎͔͍͙ͤ͒ͦ͘Ύ 
͔͙ͨͪͦ͒Φ ˻;͍͊͊͟ ͔ͫ ͔ͫ͒͡ ͙ͨͪ͟͡Ό;͍͔͊ͤ ͤ͊ ͙͔͙͔ͫͭͪͦͭͤͭ͡ ͔͚͙͒ͤͦͫͭ ͙ͨͭͼ͙͔ͭ ͒͊ ͔͊ͣ͊ͭ͘ 
͍ͦͭͤͦͦ ͍͙͔ͫͦ͋ͦ͒ͤͭ ͔͙͙͙ͭͪͭͦͪΦ ˤΆͣͦ͗ͤͦ͘ ͔ ͤ͊͘;͙͔ͭͤͦ͡ ͔͚͍͋ͨͦͦͫͭͦ͘͟Σ ͍ ͫͯ͡;͚͊Σ ;͔ 
͔͚͙͒ͤͦͫͭ ͔ͫ ͙͍͘Άͪ΄͍͊ͭ ͨͦ ͍͔͔ͪͣ ͤ͊ ͙͔͙ͪ͊ͣͤͦ͗ͭͤ͘͡Ύ ͔͙ͨͪͦ͒Σ ͎ͦ͊ͭͦ͟ ͙ͨͭͼ͙͔ͭ ͫ͊ ͫ ͍͙ͫͦ͊͟ 
;͍͍͙͔ͯͫͭͭͤͦͫͭ͡ ͨͦ ͦͭͤͦ΄͔͙͔ͤ ͤ͊ ͍ͭͦ͊ ͍Ά͔͚͍͙͔͒ͫͭ͘ ͙͙͡ ͨͦ ͍͔͔ͪͣ ͤ͊ ͙͎ͣͪ͊ͼ͙Ύκ͙͍͔ͣͯ͊ͤ͘Σ 
͎ͦ͊ͭͦ͟ ͔ͫ ͊ͫ͘Ύ͎͊ͭ ͍͙͊͗ͤ ͊͘ ͙ͨͭͼ͙͔ͭ ͔͙ͦ͋ͭ͟ ͔ͨͪ͘ ͫΆ͍͔͙ͦͭͭͤΎ ͔͙ͨͪͦ͒Φ ˹͔ ͔ͫ ͦ;͍͊͊͟ ͨͪͦͣΎͤ͊ 
ͤ͊ ͍͙͍͙͒ͦΎ ͫΆ͍ͫͭ͊Σ ͤͦ ͙ͨͪ ͊ͫ͘Ύ͎͔͊ͤ ͤ͊ ͎͔ͤ͒͊͘ ͫ Ύ͚ͼ͊ ͙͙͡ ͙ͣ͊͟͡ ό͍͟͡Ό;͙͔ͭͤͦ͡ ͙ͨͪ 
͙͍ͦͫͭ͊͘Ύ͔ͤ ͙ͨͦͪ͊͒ ͙ͫͤͦ͡ ͔͚͍͋ͨͦͦͫͭͦ͘͟ύ ͔ ͍Άͣͦ͗ͤͦ͘ ͤ͊ͣ͊͡Ύ͍͔͊ͤ ͤ͊ ;͙͔ͫͤͦͫͭͭ͊͡ ͤ͊ 
ͨͦͨͯ͊͡ͼ͙͙͔ͭΦ ˤ͔͔ͪͣͤͤͦͭͦ ͍ͦ͡΄͍͔͊͊ͤ ͤ͊ ͔ͫͪ͒͊ͭ͊ ͍ ͔ͪͯͭ͊ͭ͘͡ ͦͭ ͨͪ͊ͻͦ-͎͍͙͊ͦ͘ ͙ ΄͍͙ͯͣͦ 
͔͙͙͙ͣͫ ΅͔ ͔ ͦ͊ͤͦ͟͡͡Σ ͚ͪ͊ͭͦͭͪ͊ͤͦ͟͟ ͙ ͙ͦ͋ͪ͊ͭͣͦΦ ˻;͍͊͊͟ ͔ͫ ͙ ͍Ά͔͚͍͙͔͒ͫͭ͘  ͍Άͪͻͯ 
ͻ͙͔͙͔ͪ͊ͤͭͤͭ͡ ͔͙ͪͫͯͪͫ ͤ͊ ͙ͪ͋ͦΎ͙͒ͤ ͙ͨͭͼ͙ ͍ ͔ͪͯͭ͊ͭ͘͡ ͦͭ ͍Ά͔͚͍͙͒ͫͭ͘Ύͭ͊ ͍Άͪͻͯ ͙͙͔ͪ͋ͭ 
ό͙͔͙ͨͦͦ͗ͭͤ͡͡ ͙ ͙ͦͭͪͼ͔͙͊ͭͤ͡Σ ͙͙ͦͨͫ͊ͤ ͍ ͔͚͙͒ͭ͊͡ ͨͦ-͎͔ͦͪ ͍ ͔ͭͫͭ͊͟ύΣ ͊ͭͦ͟͟ ͙ ͊͘ ͻ͙΅͙ͤ 
͙ͨͭͼ͙ ͙ͨͪ ͔͍͔ͤͭͯ͊ͤͦ͡ ͊ͫ͘Ύ͎͔͊ͤ ͤ͊ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͫ ͙͙ͦͦͤ͟͡ ͤ͊ ͔͙͒ͪ͋ͤ ͚͙͋ͦ͊ͤ͘ͼ͙.  

˴͊ͭͦ ͼΎͦ͡ ͍Ά͔͚͍͙͒ͫͭ͘Ύͭ͊ ͍ ͔ͭ͊ͨ͊ ͤ͊ ͙͔͍ͫͭͪͦͭͫͭͦ͡ ΅͔ ͋Ά͒͊ͭ ͒ͦ ͔͔͙ͯͣͪͤΣ ͤͦ ͍ ͫͯ͡;͚͊ ;͔ ͔ͫ 
͊ͫ͘Ύ͎͊ͭ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͤ͊ ͔͍ͦͤͫͪ͊͟ͼ͙ͦͤͤͦ-ͤ͊͘;͙͙ͣ ͍͙͍͔͒ͦ ͍ ͔͙͙ͨͪͦ͒ ͫ ͍͙ͫͦ͊͟ 
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;͍͍͙͔ͯͫͭͭͤͦͫͭ͡ ͎ͣͦ͊ͭ ͒͊ ͋Ά͒͊ͭ ͤ͊͘;͙͔͙ͭͤ͡ ό͔͔ͫͭͨͤ оύΦ ˽͔͍͙ͪ͒͒ ͔ͨͦͭͤͼ͙͙͔͊ͤͭ͡ 
͙͙͙ͦͣ͋ͤͪ͊ͤ͟ ͙ ͙͍͙ͯͣͯ͊ͭͤ͟͡ ͍Ά͔͚͍͙͒ͫͭ͘Ύ ͫ ͎͙͒ͪͯ ˽˽˽κˮ˽ ͔ͫ ͫ;͙ͭ͊Σ ;͔ ͊ͦ͟ ͙ͭ͊͘ ͎ͪͯͨ͊ 
͔͚͍͙͒ͫͭΎ ͔ͫ ͔͙͙ͪ͊ͪ͊ͭ͘͡ ͍ ͎͙ͪ͊ͤͼ͙͔ͭ ͤ͊ ͊͘΅͙͔͙ͭͤ ͙ͦͤ͘Σ ͦ͋΅͊ͭ͊ ͔ͨͦͭͤͼ͙͊ͤ͊͡ ͔͔ͫͭͨͤ ͤ͊ 
͙ͦͭͪͼ͔͊ͭͤͦ͡ ͍Ά͔͚͍͙͔͒ͫͭ͘ ͍Άͪͻͯ ͙ͨͭͼ͙͔ͭΣ ͍ ͭΦ;Φ ͙͍ͯͣͯ͊ͭͤͦ͟͡Σ ͔ͣͦ͗ ͒͊ ͋Ά͔͒ ͤ͊͘;͙͔ͭͤ͊͡ 
ό͔͔ͫͭͨͤ оύΦ ˭͊ ͙͋͘Ύ͎͍͔͊ͤ ͙͙͡ ͙͙͙͙͔ͣͤͣͪ͊ͤ͘ ͤ͊ ͔ͨͦͭͤͼ͙͙͔͊ͤͭ͡ ͍Ά͔͚͍͙͒ͫͭ͘Ύ ͤ͊ ͙ͨͪͤͼ͙ͨ͊ 
ͤ͊ ͔͍͙͍ͨͪ͊ͤͭͤͦͫͭͭ͊ ͍͔ͦͫͤ ͨͦ-͎͔ͦͪ ͔͔͙͔ͨͪ͒ͦ͗ͤͭ͡ ͔ͫͣ͟;͍͊͊΅͙ ͔͙ͣͪ͟ ͔ͫ ͔ͨͪͨͦͪΆ;͍͊.  

Á ˹͊ ͚ͤ͊-͔ͪ͊ͤͤ ͔ͭ͊ͨ ͦͭ ͔͙͔ͨͪͦͭͭ͟ ͊͘ ͙͎͔ͪ͊͗͒͊ͤ͘ ͤ͊ ͍͙ͤͦ ͫΆͦͪΆ͔͙͗ͤΎ ͙͙͡ 
ͫΆ͍͔͒͊͊ͤ͘ ͤ͊ ͍͙ͤͦ κ ͪ͊͘΄͙ͪΎ͍͔͊ͤ ͤ͊ ͫΆ΅͔͍͍ͫͭͯ͊΅͙ ͔͙ͦ͋ͭ͟ ͒͊ ͔ͫ ͙͍͘Άͪ΄͊ͭ 
ͨͪͦͯ;͍͙͊ͤΎ ͍ ͼ͔͔͍͙͔ͭ͡ ͔͙͙͙ͭͪͭͦͪ ͊͘ ͍ͯͫͭ͊ͤͦΎ͍͔͊ͤ ͤ͊ ͔ͨͦͭͤͼ͙͊ͤͦͭͦ͡ 
͙ͤ͊͡;͙͔ ͤ͊ ͔ͺ͔͙͍͙ͭͤ͟ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͤ͊ ͍͙͍͔͒ͦ ͙ͨͭͼ͙Σ ͔͔ͨͪ͒ͣͭ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ 
͍ ͊͘΅͙͔͙͔ͭͤͭ ͙ͦͤ͘Φ ˢͦ͟ ͙͍ͭ͊͊͟ ͔ͫ ͊ͫ͘Ύ͎͊ͭΣ ͒͊ ͔ͫ ͭΆͪͫΎͭ ͔͙͍͙͊ͭͪͤ͊ͭ͡ ͨͦ 
͔͔͙͔ͣͫͭͦͨͦͦ͗ͤ͡ ͫ ͼ͔͡ ͙͋͘Ύ͎͍͔͊ͤ ͙͙͡ ͙͙͙͙͔ͣͤͣͪ͊ͤ͘ ͤ͊ ͊ͫ͘Ύ͎͔͊ͤͭͦΦ 

Á ˿͙͔͙͔ͭͪͦͭͤͭ͡ ͙ͪ͊͋ͦͭ ͒͊ ͔ͫ ͙ͨ͊ͤͪ͊ͭ͡ ͙͍͘Άͤ ;͍͍͙͔͙͔ͯͫͭͭͤͭ͡ ͔͙͙ͨͪͦ͒ 
ό͍͔ͪ͊ͣͤͦ͗͊͊ͤ͘Σ ͙͍͔ͣͯ͊ͤ͘ ͙κ͙͙͡ ͙͎ͣͪ͊ͼ͙Ύ ͍ ͍͙͙͊ͫͣͦͫͭ͘ ͦͭ ͔͎͙͔͊ͫͤ͊ͭͭ͘ 
͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎύ ͤ͊ ͍͙͍͔͔͒ͦͭ ͙ͨͭͼ͙Σ ͔͔ͨͪ͒ͣͭ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ ͍ ͊͘΅͙͔͙͔ͭͤͭ 
͙ͦͤ͘Φ 

˽͙ͪ ͔͚͍͙͒ͫͭΎΣ ͍ͫΆ͙ͪ͊ͤ͘ ͫ ͔ͪͦͤͫͭͪͯ͟͟ͼ͙Ύ ͙͙͡ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙Ύ ͤ͊ ͫΆͦͪΆ͔͙͗ͤΎ ͔ͤ ͔ͫ 
͔͎ͨͪ͒ͨͦ͊͊͡ ͚ͭͪ͊ͤͦ ͊ͫ͘Ύ͎͔͊ͤ ͤ͊ ͍͙ͤͦ ͨͦ͡΅͙Φ ͙͍́͊͊͟ ͔͚͙͒ͤͦͫͭ ͫ͊ ͔͍͙͔͙ͨͪ͒͒ͤ ͨͦ ͔͚͍͙͒ͫͭΎ 
tLψоψмΣ ¦²ψнψм ͙ ¦²ψнψнΦ ˽͔ͦͭͤͼ͙͙͔͊ͤͭ͡ ͍Ά͔͚͍͙͒ͫͭ͘Ύ ͦͭ ͭΎͻͤ͊ͭ͊ ͔͙ͪ͊͊͘͡ͼ͙Ύ ͔ͫ ͦ;͍͊͊͟ 
͒͊ ͋Ά͒͊ͭ ͙ͦ͊ͤ͟͡͡Σ ͍͔͔͙ͪͣͤͤ ͙ ͙͙ͦ͋ͪ͊ͭͣΦ ˹͔ ͔ͫ ͦ;͍͊͊͟ ͙͔ͯͣͯͪ͊ͤ͟͡ ͤ͊ ͤ͊͘;͙͔ͭͤͦ͡ 
͙ͦͭͪͼ͔͊ͭͤͦ͡ ͍Ά͔͚͍͙͔͒ͫͭ͘ ͙ ͦ͋΅͊ͭ͊ ͔͔ͫͭͨͤ ͤ͊ ͍Ά͔͚͍͙͔͒ͫͭ͘ ͦͭ ͔͙ͪ͊͊͘͡ͼ͙Ύͭ͊ ͤ͊ ͙ͭ͊͘ ͎ͪͯͨ͊ 
͔͙ͣͪ͟κ͔͚͍͙͒ͫͭΎ ͔ͫ ͔͔ͦͨͪ͒͡Ύ ͊ͭͦ͟ ͔ͤͤ͊͘;͙͔ͭͤ͊͡ ό͔͔ͫͭͨͤ мύΦ ˹͔ ͔ͫ ͎ͤ͊͊͊ͭ͡ ͒ͦͨΆ͙͔͙ͤͭͤ͡͡ 
͔ͫͣ͟;͍͊͊΅͙ ͔͙ͣͪ͟Φ 

 

˭͊ ͍͙ͫ;͙͟ ͔͙ͣͪ͟κ͔͚͍͙͒ͫͭΎ ͍ ͔ͭ͊ͨ͊ ͤ͊ ͔ͫͨͦ͊ͭ͊͟͡ͼ͙Ύ ͔ͤ ͔ͫ ͦ;͍͊͊͟ ͒ͦͨΆ͙͔ͤͭͤ͊͡͡ ͎͊ͯ͋͊͘ κ 
ͺ͎͔ͪ͊ͣͤͭ͊ͼ͙Ύ ͤ͊ ˽˸ ͙͙͡ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͤ͊ ͍͙͍͔͒ͦΦ  ˻͙ͭͪͼ͔͙͔͊ͭͤͭ͡ ͍Ά͔͚͍͙͒ͫͭ͘Ύ ΅͔ 
͋Ά͒͊ͭ ͙ͦ͊ͤ͟͡͡ ͙ ͔ͤ ͔ͫ ͦ;͍͊͊͟ ͒͊ ͍͙ͨͦ͡ΎΎͭ ͫͭͪͯͭͯͪ͊ͭ͊͟ ͙ ͺͯͤ͟ͼ͙͙͔ͭ ͤ͊ ˽˸ ͙ ͤ͊ 
͙͔͗ͤͫͨͦͫͦ͋ͤͦͫͭͭ͊͘ ͤ͊ ͍͙͍͔͔͒ͦͭ. 

˻͍ͫͤͦͤ͊ͭ͊ ͼ͔͡ ͤ͊ ˽̂˾ˣ ͔ ͙͎͔ͨͦͫͭ͊ͤ ͤ͊ ͒ͦ͋ͪͦ ͫΆͫͭͦΎ͙͔ͤ ͤ͊ ͍͙͔ͦ͒ͭ ͙ ͍ͫΆ͙ͪ͊ͤ͘ ͫ ͭΎͻ 
͔͙͔͙ͦͫͫͭͣ͟ ͙ ͙ͦͤ͘ ͊͘ ͊͘΅͙ͭ͊ ͤ͊ ͍͙͔ͦ͒ͭΦ ˽͙͎͔ͦͫͭ͊ͤͭͦ ͤ͊ ͙ͭ͊͘ ͼ͔͡ ΅͔ ͔ͫ ͙ͦͭͪ͊͘ 
͎͙͋͊ͦͨͪ͡Ύͭͤͦ ͤ͊ ͫΆͫͭͦΎ͙͔ͤͭͦ ͤ͊ ˽˸ ͙ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎͭ͊ ͤ͊ ͙͔͙͔ͪ͊ͫͭͭͤͭ͡ ͙ ͙͍͙͙͔͗ͦͭͤͫͭ͟ 
͍͙͍͔͒ͦΣ ͔͔ͨͪ͒ͣͭ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ ͍ ͊͘΅͙͔͙͔ͭͤͭ ͙ͦͤ͘Φ 

5.1.2. ˤΆ͔͚͍͙͒ͫͭ͘Ύ ͍ Άͪͻͯ ͼ͔ͦͫͭͭ͊͡ ͤ͊ ͊͘΅͙͔͙͔ͭͤͭ ͙ͦͤ͘ 

˻ͭ ͙͍͘Άͪ΄͔͙ͤΎ ͙͊ͤ͊͘͡ ͔ ͍͙͒ͤͦΣ ;͔ ͔ͨͦͭͤͼ͙͙͔͊ͤͭ͡ ͍Ά͔͚͍͙͒ͫͭ͘Ύ ͔ͤ ͎ͣͦ͊ͭ ͒͊ ͔ͫ ͔͔ͦͨͪ͒͡Ύͭ 
͔͒ͤͦͤ͊͘;ͤͦΣ ͭΆ͚ ͊ͭͦ͟ ͍ ͍͔ͨͦ;͔ͭͦ ͫͯ͡;͙͊ ͔ͫ ͙͔͙͒ͤͭͺ͙ͼ͙ͪ͊ͭ ͊ͭͦ͟͟ ͙ͦͭͪͼ͔͙͊ͭͤ͡Σ ͭ͊͊͟ ͙ 
͙͔͙ͨͦͦ͗ͭͤ͡͡ ͔͙͊ͫͨͭ͟Φ ˿ ͎͔ͦ͒͡ ͤ͊ ͍͔ͪͦΎͭͤͦͭͦ ͤ͊ͪͯ΄͍͔͊͊ͤ ͤ͊ ͼ͔ͦͫͭͭ͊͡ ͤ͊ ͊͘΅͙͔͙͔ͭͤͭ 
͙ͦͤ͘Σ ͍ ͤ͊ͫͭͦΎ΅͙Ύ ͔ͪ͊͒͘͡ ͔ ͙͙͊ͤ͊ͪ͊ͤ͘͡ ͚ͤ͊-͔͎͙ͤ͋͊ͦͨͪ͡Ύ͙ͭͤΎ ͫͼ͔͙͚ͤ͊ͪΣ ͚ͦͭͦ͟ ͔ͫ 
ͺ͙ͦͯͫͪ͊͟ ͔͙͍͔͒ͤͫͭͤͦ ͍Άͪͻͯ ͔ͨͦͭͤͼ͙͙͔͊ͤͭ͡ ͙ͦͭͪͼ͔͙͊ͭͤ͡ ͍Ά͔͚͍͙͒ͫͭ͘Ύ ͙ͨͪ ͻ͙͔ͨͦͭ͊ͭ͊͘Σ ;͔ 
͔͙͔ͣͪͭ͟κ͔͚͍͙͒ͫͭΎͭ͊ ͔ͫ ͔͙͙ͪ͊ͪ͊ͭ͘͡ ͍ ͎͙ͪ͊ͤͼ͙͔ͭ ͤ͊ ͊͘΅͙͔͙ͭͤ ͙ͦͤ͘Φ  

ˢ͙ͤ͊͘͡Άͭ ͫͦ;͙Σ ;͔ ͙ͨͪ ͍͔ͨͦ;͔ͭͦ ͦͭ ͎͔͙͔ͪ͊͗͒͊ͤͭ͘͡ ͔͚͙͒ͤͦͫͭ ͔ ͍Άͣͦ͗ͤ͊͘ ͔ͨͦͭͤͼ͙͊ͤ͊͡ 
͎͊ͯ͋͊͘ ͙ ͺ͎͔ͪ͊ͣͤͭ͊ͼ͙Ύ ͤ͊ ͙͙ͨͪͪͦ͒ͤ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎΣ ͊ͭͦ͟͟ ͙ ͎͊ͯ͋͊͘ κ ͺ͎͔ͪ͊ͣͤͭ͊ͼ͙Ύ ͤ͊ 
͔ͨͦͭͤͼ͙͙͊ͤ͡ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ ͤ͊ ͍͙͍͔͒ͦΣ ͔͔ͨͪ͒ͣͭ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ ͍ ͊͘΅͙͔͙͔ͭͤͭ ͙ͦͤ͘Φ 
˩ͺ͔ͭ͟Άͭ ͔ ͨͦ-͙͔ͪ͊ͤ͘͘ ͍ ͔ͭ͊ͨ͊ ͤ͊ ͙͔͍ͫͭͪͦͭͫͭͦ͡Σ ͊ͭͦ͟ ͔͔ͫͭͨͤͭ͊ ͤ͊ ͦ;͍͊͊ͤͦͭͦ͟ ͍Ά͔͚͍͙͔͒ͫͭ͘ 
͍͙͊ͪͪ͊ ͒ͦ ͤ͊͘;͙͔ͭͤ͊͡Φ ˽͙ͪ ͤ͊ͣ͊͡Ύ͍͔͊ͤ ͤ͊ ͨͦ͡΅ͭ͊ ͙͙͡ ͊͟;͔͍ͫͭͦͭͦ ͤ͊ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎͭ͊ 



˨˻ ˿ˤ ͤ͊ ͔ͨͪͦͭ͟ ͤ͊ ˽̂˾x ͍  ˭͊ ͔͙ͨ͊͒ͤͦ͋ͦͣͦͪͫ͟͡ ͪ ͚͊ͦͤ 2022-2027 

 

41 

 

ͤ͊ ͍͙͍͔͔͒ͦͭ ͙͙͡ ͙͙͔ͨͪͪͦ͒ͤͭ ͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎΣ ͔͔ͨͪ͒ͣͭ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ ͤ͊ ͊͘΅͙͔͙͔ͭͤͭ ͙ͦͤ͘Σ 
͔ͫ ͤ͊ͪͯ΄͍͊͊ͭ ͍͙ͯͫͦ͡Ύͭ͊Σ ͙ͦͭͦ͟ ͫ͊ ͔ͤͦ͋ͻ͙͙ͦ͒ͣ ͊͘ ͨͦ͒͒Ά͔ͪ͗͊ͤͭͦ ͙ͣ ͍ ͎͙͋͊ͦͨͪ͡Ύͭͤͦ 
͙ͨͪͪͦ͒ͦ͊͘΅͙ͭͤͦ ͫΆͫͭͦΎ͙͔ͤΦ ˽͙ͪ ͤ͊͘;͙͔ͭͤ͊͡ ͔͔ͫͭͨͤ ͤ͊ ͔͚͍͋ͨͦͦͫͭͦ͘͟ ͤ͊ ;͍͍͙͔͙ͯͫͭͭͤ͡ 
͍͙͍͔͒ͦ ͔ͣͦ͗ ͒͊ ͔ͫ ͦ;͍͊͊͟ ͔ͭ ͒͊ ͤ͊ͨͯͫͤ͊ͭ ͍͔͔ͪͣͤͤͦ ͙͙͡ ͨͦͫͭͦΎͤͤͦ ͔͙͙ͭͪͭͦͪΎͭ͊Σ ͔ͦͭͦ͟ 
΅͔ ͔ͫ ͙ͦͭͪ͊͘ ͤ͊ ;͙͔ͫͤͦͫͭͭ͊͡ ͙ ͙͙͔ͦ͋ͭͦ͡ ͤ͊ ͨͦͨͯ͊͡ͼ͙͙͔ͭ ͙ ͔ͣͦ͗ ͒͊ ͍͔͔͒ͦ͒ ͒ͦ ͔͙ͨͪͦͣͤ 
͍Ά͍ ͍͙͍͙͒ͦΎ ͫΆ͍ͫͭ͊Φ ˤ ͚ͤ͊-ͦ͡΄͙Ύ ͫͼ͔͙͚ͤ͊ͪ ΅͔ ͔ͫ ͤ͊ͪͯ΄͙ ͋͊͊ͤͫ͊͡ ͤ͊ ͔͙͔ͦͫͫͭͣ͊ͭ͊͟Σ 
ͨͦ͒͒Άͪ͗͊΅͊ ͙͔͗ͤͫͨͦͫͦ͋ͤͦͫͭͭ͊͘ ͤ͊ ͨͦͨͯ͊͡ͼ͙͙͔ͭ ͙ ͫͭͪͯͭͯͪ͊ͭ͊͟ ͙ ͺͯͤ͟ͼ͙͙͔ͭ ͤ͊ 
͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎͭ͊Φ ͔͙́͘ ͔ͨͦͭͤͼ͙͙͊ͤ͡ ͍Ά͔͚͍͙͒ͫͭ͘Ύ ΅͔ ͔͍ͨͪ͒ͫͭ͊͡Ύ͍͊ͭ ͔ͨͪ;͊͟ ͙͙͡ ͔ͣͦ͗ ͒͊ 
͙ͨͪ;͙ͤΎͭ ͍͊͋͊͘Ύ͔ͤ ͍ ͙͎͔ͨͦͫͭ͊ͤ ͤ͊ ͼ͔͙͔ͭ͡ ͤ͊ ͍͔ͦͨ͊͊ͤ͘ ͤ͊ ͦͤ͊ͭ͊͘Φ  

˭͊ ͒͊ ͔ͫ ͔͍ͨͪ͒ͦͭͪ͊ͭΎͭ ͙͙͡ ͙͙͙͙ͣͤͣͪ͊ͭ͘ ͍Ά͙͔ͣͦ͗ͤͭ͘ ͙ͦͭͪͼ͔͙͊ͭͤ͡ ͍Ά͔͚͍͙͒ͫͭ͘Ύ ͫ͊ 
͔͔͙ͨͪ͒ͦ͗ͤ͡ ͔ͫͣ͟;͍͊͊΅͙ ͔͙ͣͪ͟ ͊͘ ͍ͫΎ͊͟ ͦͭ ͎͔͙͔ͪ͊͗͒͊ͤͭ͘͡ ͔͚͙͒ͤͦͫͭΣ ͙ͦͭͦ͟ ͒͊ 
͎͙͊ͪ͊ͤͭͪ͊ͭΣ ;͔ ͤΎͣ͊ ͦͫͭ͊ͭΆ;͙ͤ ͍Ά͔͚͍͙͒ͫͭ͘Ύ ͙͙͡ ;͔ ͔ͨͦͭͤͼ͙͙͔͊ͤͭ͡ ͦͫͭ͊ͭΆ;͙ͤ 
͍Ά͔͚͍͙͒ͫͭ͘Ύ ͔ͫ ͍͔ͫ͗͒͊ͭ ͒ͦ ͔ͤͤ͊͘;͙͔͙ͭͤ͡Φ  

ˮ͍ͦ͒͘Άͭ ͦͭ ͍͔ͤ͊ͨͪ͊ͤ͊ͭ͊ ͦͼ͔ͤ͊͟ ͔Σ ;͔ ͙ͨͪ ͙͎͔ͨͪ͊͊ͤ͡ ͤ͊ ͔͔͙͔ͨͪ͒ͦ͗ͤͭ͡ ͍ ͤ͊ͫͭͦΎ΅͙Ύ 
͒ͦ͊͒͟͡ ͔ͫͣ͟;͍͊͊΅͙ ͔͙ͣͪ͟ ͍Ά͔͚͍͙͒ͫͭ͘Ύͭ͊ ͍Άͪͻͯ ͊͘΅͙͔͙͔ͭͤͭ ͙ͦͤ͘ ͔ͫ ͦ;͍͊͊͟ ͒͊ ͋Ά͒͊ͭ 
͙͙͙͙͙ͣͤͣͪ͊ͤ͘ ͒ͦ ͔͔ͫͭͨͤΣ ͙͎ͦͫͯͪΎ͍͊΅͊ ͭΎͻͤ͊ͭ͊ ͺͯͤ͟ͼ͙ͦͤ͊ͤ͊͡ ͼΎͦͫͭ͡Φ 
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ʆʙʦʙʱʝʥʠʝ ʥʘ ʧʦʪʝʥʮʠʘʣʥʘʪʘ ʦʪʨʠʮʘʪʝʣʥʘ ʩʪʝʧʝʥ ʥʘ ʚʲʟʜʝʡʩʪʚʠʝ ʩ ʦʛʣʝʜ ʮʝʣʦʩʪʪʘ ʥʘ ʟʘʱʠʪʝʥʠʪʝ ʟʦʥʠ 

˴͔ͦͣͨͦͤͤͭ ˴ͦ͒ ͤ͊ ͔͚͍͙͔͒ͫͭ ˿ˤ ͍ ͔ͭ͊ͨ͊ ͤ͊ 
͙͔͍ͫͭͪͦͭͫͭͦ͡Σ ͍͟͡Φ 
͙͍͙ͯͣͯ͊ͭͤ͟͡ 

˿ˤ ͍ ͔ͭ͊ͨ͊ ͤ͊ 
͔ͫͨͦ͊ͭ͊͟͡ͼ͙ΎΣ ͍͟͡Φ 
͙͍͙ͯͣͯ͊ͭͤ͟͡ 

ˤΆͣͦ͗ͤͦ͘ 
͔ͫͣ͟;͍͔͊͊ͤ ͤ ͊ 
͍Ά͔͚͍͙͒ͫͭ͘Ύͭ ͊

ˤΆ͙ͣͦ͗ͤ͘ 
ͦͫ ͭ͊ͭΆ;͙ͤ 
͍Ά͔͚͍͙͒ͫͭ͘Ύ 

˭͊͟͡Ό;͔͙͔ͤΥ  
ˤΆͣͦ͗ͤͦ͘ ͤ͊ͪͯ΄͍͔͊͊ͤ 
ͤ ͊ͼ͔ͦͫͭͭ͊͡ ͤ͊ ˭ ˭

˽͙͙ͪͪͦ͒ͤ 
͔͙͙ͣͫͭͦͦ͋ͭ͊ͤΎ 

PI_3_1, UW_1_2, UW_1_3, UW_2_1, 
UW_2_2, OS_2_6 

3 1 ˨  ͊ ˹Ύͣ͊ ͙͙͡ ͔ͫ 
͍͔ͫ͗͒͊ͭ ͒ͦ 
͔ͤͤ͊͘;͙͔͙ͭͤ͡ 

˹  ͔

PI_3_1, UW_2_1, UW_2_2, 
HY_11_13 

1 0 ˹͔ ͔ͫ ͎ͤ͊͊͊͡ ˹  ͔ ˹  ͔

ˣ͚͙ͦ͊ͤ͘ͼ͙ PI_3_1, UW_1_3, UW_2_1, UW_2_2, 
OS_2_6, UW_1_2 

3 1 ˨  ͊ ˹Ύͣ͊ ͙͙͡ ͔ͫ 
͍͔ͫ͗͒͊ͭ ͒ͦ 
͔ͤͤ͊͘;͙͔͙ͭͤ͡ 

˹  ͔

PI_3_1, UW_2_1, UW_2_2, OS_2_6, 
UW_1_2, HY_11_13 

1 0 ˹͔ ͔ͫ ͎ͤ͊͊͊͡ ˹  ͔ ˹  ͔

˭͔͍͙ͣͤͦͦ͒ͤ  tLψоψмΣ ¦²ψнψмΣ ¦²ψнψн  н м ˨  ͊ ˹Ύͣ͊ ͙͙͡ ͔ͫ 
͍͔ͫ͗͒͊ͭ ͒ͦ 
͔ͤͤ͊͘;͙͔͙ͭͤ͡ 

˹  ͔

¦²ψнψнΣ h{ψнψсΣ ¦²ψмψнΣ 
¦²ψмψоΣ HY_11_13 

м л ˨  ͊ ˹͔  ˹ ͔ 

ˤ͔͡;͎͙ͯ ¦²ψнψнΣ h{ψнψсΣ ¦²ψмψнΣ ¦²ψмψо о м ˨  ͊ ˹Ύͣ͊ ͙͙͡ ͔ͫ 
͍͔ͫ͗͒͊ͭ ͒ͦ 
͔ͤͤ͊͘;͙͔͙ͭͤ͡ 

˹  ͔

tLψоψмΣ ¦²ψнψмΣ ¦²ψнψн н м ˨  ͊ ˹Ύͣ͊ ͙͙͡ ͔ͫ 
͍͔ͫ͗͒͊ͭ ͒ͦ 
͔ͤͤ͊͘;͙͔͙ͭͤ͡ 

˹͔  

HY_11_13 м л ˹͔ ͔ͫ ͎ͤ͊͊͊͡ ˹  ͔ ˹  ͔

˾͙͙͋  tLψоψмΣ ¦²ψнψмΣ ¦²ψнψн  м м ˨  ͊  ˹ Ύͣ͊ ͙͙͡ ͔ͫ 
͍͔ͫ͗͒͊ͭ ͒ͦ 
͔ͤͤ͊͘;͙͔͙ͭͤ͡ 

˹  ͔

¦²ψнψнΣ h{ψнψсΣ ¦²ψмψнΣ ¦²ψмψо м л ˹͔ ͔ͫ ͎ͤ͊͊͊͡ ˹  ͔ ˹ ͔ 
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˴͔ͦͣͨͦͤͤͭ ˴ͦ͒ ͤ͊ ͔͚͍͙͔͒ͫͭ ˿ˤ ͍ ͔ͭ͊ͨ͊ ͤ͊ 
͙͔͍ͫͭͪͦͭͫͭͦ͡Σ ͍͟͡Φ 
͙͍͙ͯͣͯ͊ͭͤ͟͡ 

˿ˤ ͍ ͔ͭ͊ͨ͊ ͤ͊ 
͔ͫͨͦ͊ͭ͊͟͡ͼ͙ΎΣ ͍͟͡Φ 
͙͍͙ͯͣͯ͊ͭͤ͟͡ 

ˤΆͣͦ͗ͤͦ͘ 
͔ͫͣ͟;͍͔͊͊ͤ ͤ ͊ 
͍Ά͔͚͍͙͒ͫͭ͘Ύͭ ͊

ˤΆ͙ͣͦ͗ͤ͘ 
ͦͫ ͭ͊ͭΆ;͙ͤ 
͍Ά͔͚͍͙͒ͫͭ͘Ύ 

˭͊͟͡Ό;͔͙͔ͤΥ  
ˤΆͣͦ͗ͤͦ͘ ͤ͊ͪͯ΄͍͔͊͊ͤ 
ͤ ͊ͼ͔ͦͫͭͭ͊͡ ͤ͊ ˭ ˭

I¸ψммψмо м о ˨  ͊ ˹Ύͣ͊ ͙͙͡ ͔ͫ 
͍͔ͫ͗͒͊ͭ ͒ͦ 
͔ͤͤ͊͘;͙͔͙ͭͤ͡ 

˹  ͔

ˣ͔͎ͪ͘Ά͋ͤ͊;͙ͤ tLψоψмΣ ¦²ψнψмΣ ¦²ψнψнΣ ¦²ψмψоΣ 
h{ψнψсΣ  I¸ψммψмо 

о м ˨  ͊ ˹Ύͣ͊ ͙͙͡ ͔ͫ 
͍͔ͫ͗͒͊ͭ ͒ͦ 
͔ͤͤ͊͘;͙͔͙ͭͤ͡ 

˹  ͔

¦²ψмψн м л ˹͔ ͔ͫ ͎ͤ͊͊͊͡ ˹  ͔ ˹  ͔

˾͔͙͊ͫͭͤΎ PI_3_1, UW_1_2, UW_1_3, UW_2_1, 
UW_2_2, OS_2_6 

3 1 ˨  ͊ ˹Ύͣ͊ ͙͙͡ ͔ͫ 
͍͔ͫ͗͒͊ͭ ͒ͦ 
͔ͤͤ͊͘;͙͔͙ͭͤ͡ 

˹  ͔

PI_3_1, UW_2_1, UW_2_2, 
HY_11_13 

1 0 ˹͔ ͔ͫ ͎ͤ͊͊͊͡ ˹  ͔ ˹  ͔

˽͙ͭͼ͙ tLψоψмΣ ¦²ψмψнΣ ¦²ψмψоΣ ¦²ψнψмΣ 
¦²ψнψнΣ h{ψнψсΣ I¸ψммψмо 

о м ˨  ͊ ˹Ύͣ͊ ͙͙͡ ͔ͫ 
͍͔ͫ͗͒͊ͭ ͒ͦ 
͔ͤͤ͊͘;͙͔͙ͭͤ͡ 

˹  ͔

tLψоψмΣ ¦²ψнψмΣ ¦²ψнψн м л ˹͔ ͔ͫ ͎ͤ͊͊͊͡ ˹  ͔ ˹  ͔
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5.2. ʕ Ά͔͚͍͙͒ͫͭ͘ΎΣ ͊ͫ͘Ύ͎͊΅͙ ͔͙ͦͤͪͭͤ͟͟ ͊͘΅͙͔͙ͭͤ ͙ͦͤ͘ 

͔͙́͘ ͍Ά͔͚͍͙͒ͫͭ͘Ύ ͔ͫ ͊ͫͦͼ͙͙ͪ͊ͭ ͫ ͙ͨ͘Ά͔͙͔ͤͤͭͦ͡ ͤ͊ ͔͙͔ͫ͒ͤͭ͡ ͔͔͔͙ͣͤͭ͡ ͤ͊ ˽̂˾ˣΥ 

˴ͦ͒ ͤ͊ 
ͣΎͪ͊͟ 

ˮ͔ͣ ͤ͊ ͣΎͪ͊ͭ͊͟ ˴ͦ͒ ͤ͊ 
͔͚͍͙͔͒ͫͭ 

˨͔͚͍͙͔ͫͭ ͊͘ ͙ͨ͘Ά͔͙͔ͤͤ͡ ͤ͊ ͣΎͪ͊ͭ͊͟ 

UW_2 ˻͙͎ͫͯͪΎ͍͔͊ͤ ͤ͊ 
ͫΆ͙͔͋ͪ͊ͤΣ 
͍͔͔ͦͭ͗͒͊ͤ ͙ 
͔ͨͪ;͙͍͔ͫͭ͊ͤ ͤ͊ 
ͦͭͨ͊͒Ά;͙ͤ ͍͙ͦ͒ 
ͤ͊ ͔͔͙͔ͤ͊ͫͤͭ͡ 
͔ͣͫͭ͊ 

UW_2_1 ˮ͎͔ͪ͊͗͒͊ͤ͘Σ ͔ͪͦͤͫͭͪͯ͟͟ͼ͙Ύ ͙͙͡ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙Ύ ͤ͊ 
˽˿˻ˤ ͊͘ ͎͔͊ͦͣͪ͊͡ͼ͙͙ ͫ ͤ͊͒ н ллл ͔Φ͗Φ 

UW_2_2 ˮͨ͘Ά͔͙͔ͤͤ͡ ͤ͊ ͔͙ͨͪͦͭ͟ ͊͘ ͙͎͔ͪ͊͗͒͊ͤ͘Σ ͙͎͔͒ͦͪ͊͗͒͊ͤ͘Σ 
͔ͪͦͤͫͭͪͯ͟͟ͼ͙Ύ ͙͙͡ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙Ύ ͤ͊ ͙͊ͤ͊͊͘͟͡ͼ͙ͦͤͤ͊ 
͔ͣͪ͗͊ ͙κ͙͙͡ ˽˿˻ˤκ˴˽˿ ͊͘ ͔͔͙ͤ͊ͫͤ͡ ͔ͣͫͭ͊ ͨͦ͒ нллл 
͔Φ͗ΦΣ ͍͟͡Ό;͙͔ͭͤͦ͡ ͍͔͊ͯͫͭ͊ͤ͘ ͍ ͎͒ͪͯ͊ ˽˿˻ˤ ͙͙͡ 
͙͎͔ͪ͊͗͒͊ͤ͘ ͤ͊ ͍͙͊͗ͤ͡ ͙ͦͤ͘ ͊͘ ͔ͨͪ;͙͍͔ͫͭ͊ͤ ͤ͊ 
ͦͭͨ͊͒Ά;͙ͤ ͍͙ͦ͒ 

UW_2_2 ȃʅʐʟʌʎʁʎʆʁН ʎɷН ʐʑʏʁʊʓʆН ʅɷН ʆʅɺʑɷʄʀɷʎʁЯН ʀʏʆʅɺʑɷʄʀɷʎʁЯН
ʑʁʊʏʎʒʓʑʔʊʙʆʪН ʆʌʆН ʍʏʀʁʑʎʆʅɷʙʆʪН ʎɷН ʊɷʎɷʌʆʅɷʙʆʏʎʎɷН
ʒʆʒʓʁʍɷНʅɷНɷɺʌʏʍʁʑɷʙʆʆНʒНʐʏʀНΞΜΜΜНʁЮʄЯНɹʊʌЮНʀʏʆʅɺʑɷʄʀɷʎʁНʎɷН
ʊɷʎɷʌʆʅɷʙʆʪНʊʏɺɷʓʏНʆʍɷНʆʅɺʑɷʀʁʎɷНȍȏȌǶНʆʌʆНʏʒʆɺʔʑʪɹɷʎʁНʎɷН
ʐʏʀʗʏʀʪʛʏН ʐʑʁʘʆʒʓɹɷʎʁН ыʘʑʁʅН ʆʅɺʑɷʄʀɷʎʁНʎɷН ȍȏȌǶН ʆʌʆН
ʏʓɹʁʄʀɷʎʁН ʊʟʍН ʀʑʔɺɷН ȍȏȌǶьЯН ʊʏɺɷʓʏН ʆʍɷН ʆʅɺʑɷʀʁʎɷН
ʊɷʎɷʌʆʅɷʙʆʪ 

UW_2_5 ˮͨ͘Ά͔͙͔ͤͤ͡ ͤ͊ ͔͙ͨͪͦͭ͟ ͊͘ ͙͎͔ͪ͊͗͒͊ͤ͘Σ ͔ͪͦͤͫͭͪͯ͟͟ͼ͙Ύ 
͙͙͡ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙Ύ ͤ͊ ͙͊ͤ͊͊͘͟͡ͼ͙ͦͤͤ͊ ͙͔ͫͫͭͣ͊ ͍͟͡Φ 
˥˽˿˻ˤΣ ͔͔͔͙ͦͨͪ͒ͤ͡ ͊͘ ͔͙͔ͦͤͪͭͤͭ͟͟ ͎͔͊ͦͣͪ͊͡ͼ͙͙ ͫ ͤ͊͒ 
нллл ͔.͗ΦΣ ͫΆ͎͊ͫͤͦ͡ ͙͔͙͔ͨͪͦ͗ͤ͡ Ѕ н ͟Άͣ ˹͊ͼ͙͙ͦͤ͊ͤ͡Ύ 
͎͊ͭ͊ͦ͟͡ ͦͭ ͔͙ͣͪ͟ 

UW_2_5 ˮͨ͘Ά͔͙͔ͤͤ͡ ͤ͊ ͙͔͙ͫͭͪͦͭͤ͡ ͔͙ͨͪͦͭ͟Σ ͍͊͘Άͪ΄͍͔͊ͤ 
͔ͪͦͤͫͭͪͯ͟͟ͼ͙Ύ ͙͙͡ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙Ύ ͤ͊ ͙͊ͤ͊͊͘͟͡ͼ͙ͦͤͤ͊ 
͔ͣͪ͗͊ ͙κ͙͙͡ ˽˿˻ˤκ˴˽˿ ͊͘ ͔͔͙ͤ͊ͫͤ͡ ͔ͣͫͭ͊ ͤ͊͒ нллл 
.͔͗ΦΣ7 ͍͟͡Ό;͙͔ͭͤͦ͡ ͍͒ͦͫͭ͊͊͟ ͒ͦ ͎͒ͪͯ͊ ˽˿˻ˤ ͊͘ 
͔͙ͦͤͪͭͤ͟͟ ͎͔͊ͦͣͪ͊͡ͼ͙͙ ͫ ͤ͊͒ нллл ͒ͯ΄͙ ͔͔͙͔ͤ͊ͫͤ͡Σ 
ͫΆ͎͊ͫͤͦ͡ ˽͙͔͙͔ͪͦ͗ͤ͡ bƻ н ͟Άͣ ˹͊ͼ͙͙ͦͤ͊ͤ͡Ύ ͎͊ͭ͊ͦ͟͡ 
ͤ͊ ͔͙͔ͣͪͭ͟ 

UW_2_6 ˻͙͎ͫͯͪΎ͍͔͊ͤ ͤ͊ ͍͔͔ͦͭ͗͒͊ͤ ͙  ͨͦ͒ͻͦ͒Ύ΅ͦ ͔ͨͪ;͙͍͔ͫͭ͊ͤ 
ͤ͊ ͦͭͨ͊͒Ά;͙ͤ ͍͙ͦ͒ ͦͭ ͔͔͙ͤ͊ͫͤ͡ ͔ͣͫͭ͊ ͫ ͨͦ͒ нллл ͔Φ͗ΦΣ 
͍͟͡Φ ͙͎͔ͪ͊͗͒͊ͤ͘ ͤ͊ ͨͦ͒ͻͦ͒Ύ΅͊ ͙͊ͤ͊͊͘͟͡ͼ͙ͦͤͤ͊ 
͙͔ͫͫͭͣ͊Τ ˽˿˻ˤΣ ͍͟͡Ό;͍͔͊ͤ ͟Άͣ ͨͦ-͎ͦ͡Ύͣ͊ ˽˿˻ˤύΦ 
ˮ͎͔ͪ͊͗͒͊ͤ͘ ͤ͊ ͍͊͗ͤ͊͡ ͦͤ͊͘ ͊͘ ͔ͨͪ;͙͍͔ͫͭ͊ͤ ͤ͊ 
ͦͭͨ͊͒Ά;͙͔ͤͭ ͍͙ͦ͒ ͦͭ ͎͔͊ͦͣͪ͊͡ͼ͙͙ ͫ ͨͦ-ͣ͊ͦ͟͡ ͦͭ н ллл 
͔Φ͗Φ 

 

˽͔͍͙͙͔ͪ͒͗͒͊ͤͭ ͨͦ ͎͔ͦͪͨͦͫͦ;͔͙͔ͤͭ ͔͚͍͙͒ͫͭΎ ͔ͨͦͭͤͼ͙͙͊ͤ͡ ͙͔͍͔ͤͭͪͤͼ͙͙ ό͔͙ͦ͋ͭ͟ύΣ 
͙͙͙ͦ͊ͪ͊ͤ͘͟͡͡ ͔͍ͨͦͫͪ͒ͫͭͦͣ ͎͔͍͔ͦͨͪͦͫͭͪ͊ͤͫͭͤ ͙͊ͤ͊͘͡Σ ͫ͊ ͔͍͔͙ͨͪ͒ͫͭ͊ͤ ͤ͊ ͔͍ͫ͒͊͡΅͊ͭ͊ 
ͺ͙͎ͯͪ͊.  

 

7 ʕ  ͙͎͙͙ͦͪͤ͊ͤ͡Ύ ͔ͭͫͭ͟ ͔ α͎ͪΦάΣ ͭͯ͟ ͔ ͍͔ͤ͊ͨͪ͊ͤ͊ ͔ͭͻ͙ͤ;͔ͫ͊͟ ͔ͦͪ͟͟ͼ͙ΎΦ 
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͙ͦͤ͘ 


