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˽͔͔͔͙͔ͪ͒ͯͨͪ͗͒ͤ 
 

ˢ˻ ζ˿͍͔͔ͦͪͣͤͤ·͔ ͎ͨͪͦͪ͊ͣͣͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡η ͔ͤ ͔͒͊ͭ ͙͙ͤ͊͟͟ͻ ͎͙͚͊ͪ͊ͤͭΣ ͍·͔ͪ͊͗ͤͤ·ͻ ͙͙͡ 
͔͍͔ͨͦ͒ͪ͊ͯͣ͊ͣ͘·ͻΣ ͨͦ͡Έ͍͔ͦ͊ͭ͘͡Ύͣ ͎ͨͪͦͪ͊ͣͣ· Fenix+ 3 ό͔͔͒͊͡ - ͨ ͎ͪͦͪ͊ͣͣ)͊ ͙  ͔ͤ ͔͔ͤͫͭ 
͙͚ͤ͊ͦ͟͟ ͍͔͍͔͙ͦͭͭͫͭͤͤͦͫͭ ͊͘ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͨͪ ͎ͦͪ͊ͣͣ·. 
˽ͦ͡Έ͍͔͙ͦ͊ͭ͘͡ ͎ͨͪͦͪ͊ͣͣ· ͤ ͔ͫͯͭ ͨͦͤͯ͡Ό ͍͔͍͔ͦͭͭͫͭͤͤͦͫͭΈ ͊͘ ͔͔͔͙͔ͦͨͪ͒ͤ͡ ͔͙ͯͣͫͭͤͦͫͭ ͔ ͖
͙͔͔͙ͨͪͣͤͤΎ ͍ ͊͗͒ͦͣ͟ ͔ͦͤͪͭͤͦͣ͟͟ ͫͯ͡;͔͊ ͙  ͊͘ ͍·͍ͦ͒·Σ ͫͺ͙͍ͦͪͣͪͦ͊ͤͤ·͔ ͤ͊ ͍͔ͦͫͤͦ 
͔ͪͯ͘͡Έ͍ͭ͊ͭͦΣ ͨͦͯ͡;͔ͤͤ·ͻ ͫ ͔͖ ͨͦͣͦ΅ΈΌΦ 
˽͎ͪͦͪ͊ͣͣ ͊ͨ ͔ͪ͒ͤ͊ͤ͊͘;͔ͤ ͊͒ ͡Ύ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͭͦ͡Έͦ͟ ͔͔ͦͣͨͭͤͭͤ͟·͙ͣ ͍ ͙ͦ͋͊ͫͭ͡ 
͔͙͍͙ͣͦ͒ͪͦ͊ͤ͡Ύ Ή͍͊ͯ͊͟ͼ͙͙ ͨͦ͡Έ͍͔ͦ͊ͭ͘͡Ύ͙ͣ. ˽ ͎ͪͦͪ͊ͣͣ ͊ͨ ͔ͪ͒ͤ͊ͤ͊͘;͔ͤ ͊͡ ͙΄Έ ͒ ͡Ύ 
͔͙͒ͦͨͦͤͤ͡Ύ ͍͎ͦ͋ͦͫͤͦ͊ͤͤͦͦ ͔͙ͣͤͤΎ ͍͙͊͟͡ͺ͙ͼ͙͍͎ͪͦ͊ͤͤͦͦ ͨͦ͡Έ͍͔ͦ͊ͭ͘͡ΎΦ ˤ͔ͫ ͔ͪͯ͘͡Έͭ͊ͭ·, 
ͨͦͯ͡;͔͊ͣ·͔ ͫ ͨͦͣͦ΅ΈΌ ͎ͨͪͦͪ͊ͣͣ·, ͒ ͦ͗ͤ͡· ͦͼ͔͙͍ͤ͊ͭΈͫΎ ͍͙͊͟͡ͺ͙ͼ͙͍ͪͦ͊ͤͤ·ͣ 
ͨͦ͡Έ͍͔͔ͦ͊ͭͣ͘͡Φ 
 
  



6 
 

˹͊ͤ͊͘;͔͙͔ͤ ͎ͨͪͦͪ͊ͣͣ· 
 
˽͎ͪͦͪ͊ͣͣ͊ Fenix+ 3 ͨ ͍ͦͦ͘͡Ύ͔ͭ  ͔͍͙͙ͤ͊ͫͣͦ͘ ͍͔͙ͨͪͦͫͭ ͔͙͍͙͔ͣͦ͒ͪͦ͊ͤ͡ Ή͍͊ͯ͊͟ͼ͙͙ ͡Ό͔͚͒ ͙ 
͔͙͍͙͔ͣͦ͒ͪͦ͊ͤ͡ ͙͙͙͒ͤ͊ͣ͟ ͍͙͙ͪ͊ͭ͘Ύ ͨ ͦ͗͊ͪ͊ ͍ ͙͙͒͊ͤ͘Φ 
 
˸͔͙͍͙͔ͦ͒ͪͦ͊ͤ͡ Ή͍͊ͯ͊͟ͼ͙͙ ͍͙ͨͪͦͦ͒ͭͫΎ ͨͦ ͙͙͍͙ͤ͒͒ͯ͊͡Έͤͦ-ͨͦͭͦ;͚ͤͦ ͔͙ͣͦ͒͡ ͍͙͔͙͒͗ͤΎ 
͡Ό͔͚͒Σ ͪ ͔͙͍͚͊ͦ͊ͤͤͦ͘͡ ͍ Fenix+ 3Φ ˸͔ͦ͒͡Έ ͍ͦͫͤͦ͊ͤ͊ ͤ ͊ ͔͙ͨͦͦ͗ͤ͡Ύͻ ͙ ͍͙͙͊ͫͣͦͫͭ͘ΎͻΣ 
͙͍͔͔ͨͪ͒ͤͤ·ͻ ͍ [1] ͙ [3]. 
  



7 
 

ˤ͊ ͙͒͊͡ͼ͙Ύ ͙ ͍͔͙ͪͺ͙͊͟ͼ͙Ύ 
 
˿͎ͦ͊ͫͤͦ͡ ͫͭ͊ͤ͒͊ͪͭ͊ͣ L{h ͔͙͙ͫͪ флллΥ 
ˤ͙͊͒͊͡ͼ͙Ύ - ͨ ͍͔͔͙͔ͦ͒ͭͪ͗͒ͤ ͤ͊ ͍͔ͦͫͤͦ ͔͍͔͙ͨͪ͒ͫͭ͊ͤ͡Ύ ͦ͋Ά͔͙͍ͭͤ͟·ͻ ͍͙͔͔ͫ͒ͭ͡Έ͍ͫͭ ͎ͭͦͦΣ ;ͭͦ 
͔͍͙ͭͪ͋ͦ͊ͤΎΣ ͔ͨͪ͒ͤ͊ͤ͊͘;͔ͤͤ·͔ ͒͡Ύ ͔͎ͦͤͪͭͤͦͦ͟͟ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͙͙͡ ͙͔͔͙ͨͪͣͤͤΎΣ 
͍·͔ͨͦͤͤ͡·. 
 
ˤ͔͙ͪͺ͙͊͟ͼ͙Ύ - ͨ ͍͔͔͙͔ͦ͒ͭͪ͗͒ͤ ͤ͊ ͍͔ͦͫͤͦ ͔͍͔͙ͨͪ͒ͫͭ͊ͤ͡Ύ ͦ͋Ά͔͙͍ͭͤ͟·ͻ ͍͙͔͔ͫ͒ͭ͡Έ͍ͫͭ ͎ͭͦͦΣ 
;ͭͦ ͍͔ͯͫͭ͊ͤͦͤͤ͡·͔ ͔͍͙ͭͪ͋ͦ͊ͤΎ ͋·͙͡ ͍·͔ͨͦͤͤ͡· 
 
˽͙͔͙͔ͪͣͤͭ͡Έͤͦ ͟ ͙͔ͫͫͭͣ͊ͣΣ ͔ͨͪ͒ͤ͊ͤ͊͘;͔ͤͤ·ͣ ͒͡Ύ ͔͙͍͙ͣͦ͒ͪͦ͊ͤ͡Ύ ͺ͙͙͘;͔͙ͫ͟ͻ ͨͪͦͼ͔͍ͫͫͦΣ 
͔͙ͭͪͣͤ ˤ͙͊͒͊͡ͼ͙ΎΣ ͣͦ͗ͤͦ ͔͔͙ͦͨͪ͒ͭ͡Έ ͔ͫ͒ͯ͡Ό΅͙ͣ ͦ͋ͪ͊ͦͣ͘Υ 
ˤ͙͊͒͊͡ͼ͙Ύ - ͨ ͍͔͔͙͔ͦ͒ͭͪ͗͒ͤ ͤ͊ ͍͔ͦͫͤͦ ͔͍͔͙ͨͪ͒ͫͭ͊ͤ͡Ύ ͦ͋Ά͔͙͍ͭͤ͟·ͻ ͍͙͔͔ͫ͒ͭ͡Έ͍ͫͭ ͎ͭͦͦΣ ;ͭͦ 
͔ͪ ͯ͘͡Έͭ͊ͭ· ͔͙͍͙ͣͦ͒ͪͦ͊ͤ͡Ύ ͺ͙͙͘;͔͎ͫͦͦ͟ ͨͪͦͼ͔ͫͫ͊ ͍͔͍ͫͦͦͭͭͫͭͯΌͭ ͔ͪͯ͘͡Έͭ͊ͭ͊ͣ ͺ͙͙͘;͔͎ͫͦͦ͟ 
Ή͔͙͔ͫͨͪͣͤͭ͊͟Φ 
 
˹͊ͫͭͦΎ΅͙͚ ͔͒ͦͯͣͤͭ͟ ͔͙ͫͦ͒ͪ͗ͭ ͤ͊͋ͦͪ ͔͍ͭͫͭͦ, ͨ ͔ͪ͒ͤ͊ͤ͊͘;͔ͤͤ·ͻ ͒͡Ύ ͍͔͔͙ͨͦ͒ͭͪ͗͒ͤΎ 
͍͔͍͙ͫͦͦͭͭͫͭΎ ͨͪͦͼ͔ͫͫ͊ Ή͍͊ͯ͊͟ͼ͙͙ ͡Ό͔͚͒ ͙͘ ͙͒͊ͤ͘Ύ ͔ͪͯ͘͡Έͭ͊ͭ͊ͣ ͔͙͍͙ͣͦ͒ͪͦ͊ͤ͡Ύ Ή͍͊ͯ͊͟ͼ͙͙Σ 
ͨͦͯ͡;͔͊ͣ·ͣ ͫ ͨͦͣͦ΅ΈΌ ͎ͨͪͦͪ͊ͣͣ· Fenix+ 3. 
 
˾͔ͯ͘͡Έͭ͊ͭ· ͔͙͍͙ͣͦ͒ͪͦ͊ͤ͡Ύ Ή͍͊ͯ͊͟ͼ͙͙Σ ͨͦͯ͡;͔ͤͤ·͔ ͫ ͨͦͣͦ΅ΈΌ ͎ͨͪͦͪ͊ͣͣ· Fenix+ 3 
͍͙͍ͫͪ͊ͤ͊ΌͭͫΎ ͫ ͔͙ͣ͊ͭͣ͊ͭ;͔͙͙ͫͣ͟ ͍͙͙͊ͫͣͦͫͭ͘Ύ͙ͣΣ ͔͍͔ͨͪ͒ͫͭ͊ͤͤ͡·͙ͣ ͍ ˽͙͔͙͙ͪͦ͗ͤ͡ ͟ 
˽͙ͪ͊ͯ͘͟ ˸̉˿ ˾͙͙ͦͫͫ Ѕ 1140 ͦ ͭ 14.11.2022 ͎ Φ ζ˸͔͙ͭͦ͒͊͟ ͔͔͔͙ͦͨͪ͒ͤ͡Ύ ͪ͊ͫ;͔ͭͤ·ͻ ͍͔͙͡;͙ͤ 
͎ͨͦ͗͊ͪͤͦͦ ͙ͪͫ͊͟ ͍ ͘ ͙͒͊ͤΎͻΣ ͔͙ͫͦͦͪͯ͗ͤΎͻ ͙ ͨͦ͗͊ͪͤ·ͻ ͔ͦͭͫ͊͟ͻ ͙ͪ͊͘͡;ͤ·ͻ ͍͊ͫͫͦ͟͡ 
ͺͯͤ͟ͼ͙ͦͤ͊͡Έ͚ͤͦ ͚ͨͦ͗͊ͪͤͦ ͙ͦͨ͊ͫͤͦͫͭη [1]. 
 
́͊͟ ͊͟͟ ͍͙͙͙͊ͫͣͦͫͭ͘Σ ͔͍͔ͨͪ͒ͫͭ͊ͤͤ͡·͔ ͍ [1]Σ ͦ͋ͦ͋΅͊Όͭ ͔ͪͯ͘͡Έͭ͊ͭ· ͤ͊͋͡Ό͔͙͚͒ͤ ͙ ͤ͊ͭͯͪͤ·ͻ 
Ή͔͙͔͍ͫͨͪͣͤͭͦ͟ ͨͦ ͍͙͔͙͒͗ͤΌ ͙ Ή͍͊ͯ͊͟ͼ͙͙ ͡Ό͔͚͒Σ ͭͦΣ ͫ;͙͔ͭ͊ͣ ͙͒ͦͨͯͫͭͣ·ͣΣ ͍͙͍ͫͪ͊ͤ͊ͭΈ 
͔ͪͯ͘͡Έͭ͊ͭ· ͔͙͍͙ͣͦ͒ͪͦ͊ͤ͡Ύ ͔ͤ ͫ ͟ ͔ͦͤͪͭͤ͟·͙ͣ ͤ͊ͭͯͪͤ·͙ͣ ͤ͊͋͡Ό͔͙͒ͤΎ͙ͣΣ ͊ ͫ 
͍͙͙͊ͫͣͦͫͭ͘Ύ͙ͣΣ ͙ͻ ͦ͋ͦ͋̈́ ͊Ό΅͙͙ͣΦ 
 
˹͊ͫͭͦΎ΅͙͚ ͔͒ͦͯͣͤͭ͟ ͙ ͤ͊͋ͦͪ ͔͍ͭͫͭͦΣ ͔͍͔ͨͪ͒ͫͭ͊ͤͤ͡·͚ ͍ ͔ͤͣ, ͋ ͔ͯ͒ͭ ͒ͦͨͦͤ͡ΎͭΈͫΎ ͙  
͔͙͍ͦͪͪͭͪͦ͊ͭ͟͟ΈͫΎ ͙ͨͪ ͍͔͔͙͙ͤͫͤ ͙͔͔͙͚ͣͤͤ͘ ͍ ͎ͨͪͦͪ͊ͣͣͯ Fenix+ 3Σ ͔͙ͣͭͦ͒ͯ͟ ͔͔͔͙ͦͨͪ͒ͤ͡Ύ 
ͪ͊ͫ;͔ͭͤ·ͻ ͍͔͙͡;͙ͤ ͎ͨͦ͗͊ͪͤͦͦ ͙ͪͫ͊͟ [1]Σ ͊ ͔ͭ͊͗͟ ͙ͨͪ ͯͭͦ;͔͙͙ͤͤ ͙ͫ͊ͣͻ ͔͍ͭͫͭͦΦ 
  



8 
 

˻͍ͫͤͦͤ·͔ Ή͔͔ͣͤͭ͡· ͎ͨͪͦͪ͊ͣͣ· Fenix+ 3Σ ͙ͫͨͦ͡Έ͔ͯͣ͘·͔ ͍ ͔ͭͫͭ͊ͻΦ 
 
˾͔͎͙ͫͭͪ͊ͭͦͪ ς Ή͔͔ͣͤͭ͡Σ ͔ͨͪ͒ͤ͊ͤ͊͘;͔ͤͤ·͚ ͒͡Ύ ͫ͋ͦͪ͊ ͙ ͤͺͦͪͣ͊ͼ͙͙ ͦ ͙ͦ͟͡;͔͍͔ͫͭ ͙ ͍͔͔͙ͪͣͤ 
ͨͪͦͻ͔͙ͦ͗͒ͤΎ ͡Ό͔͚͒Φ ˿;͙͔ͭ͊ͭͫΎΣ ;ͭͦ ;͔͍͔ͦ͟͡ ͨͪͦ΄͔͡ ;͔͔ͪ͘ ͔͎͙ͪͫͭͪ͊ͭͦͪΣ ͔͙ͫ͡ ͔͎ͦ ͔͙ͭͪ͊ͭͦͪ͟Ύ 
͔͔͔ͨͪͫ͊ͫ͟͡Έ ͫ ͙͙͔͚ͤ͡ ͔͎͙ͪͫͭͪ͊ͭͦͪ͊Φ 
˾͔͎͙ͫͭͪ͊ͭͦͪ ͔ͣͦ͗ͭ ͋·ͭΈ ͍͒ͯͻ ͙͍ͭͨͦΥ ͔ͦͭ͒͡ΈͤͦͫͭͦΎ΅͙͚ ͙ ͔͎͙ͪͫͭͪ͊ͭͦͪ ͍ ͍͔͙͒ͪΦ 
 
ˤ·ͻͦ͒ ς ͦ ͋͊ͫͭ͡ΈΣ ͍ ͦͭͦͪͯ͟Ό ͍͙͒͗ͯͭͫΎ ͡Ό͙͒ 
 
˴͙͎͔ͦͤͭͤͤͭ ͡ Ό͔͚͒ ς ͫ ͍ͦͦͯͨͤͦͫͭ͟Έ ͡Ό͔͚͒Σ ͦ͋ͪ͊ͯ͘Ό΅͙ͻ ͦ͒ͤͦͪͦ͒ͤͯΌ ͎ͪͯͨͨͯΦ ˴͙͎͔ͦͤͭͤͤͭ 
ͻ͔͙͔͊ͪ͊ͭͪͯͭͫ͘͟Ύ ͎͔͔͙ͦͣͭͪ;͔͙͙ͫͣ͟ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͊ͣ͟͟ ͙ ͍͚͍͙ͫͦͫͭ͊ͣΣ ͔͔ͦͨͪ͒͡ΎΌ΅͙͙ͣ 
ͻ͔͊ͪ͊ͭͪ͟ ͍͙͔͙͒͗ͤΎ ;͔͍͔ͦ͊͟͡ ͨͦ ͨͯͭΎͣ ͙ͪ͊͘͡;͎ͤͦͦ ͙ͭͨ͊Φ 
 
˽͔͔ͦ͒ͪͦ͋ͤ ͫ ͍·΄͔ͯ͊͊ͤͤ͘͟·͙ͣ Ή͔͔͙ͣͤͭ͊ͣ͡ ͣͦ͗ͤͦ ͙ͦͤ͊ͦͣͭ͘͟ΈͫΎ ͍ ͍͍͔ͪͯͦͦ͒ͫͭ͟ 
ͨͦ͡Έ͍͔ͦ͊ͭ͘͡Ύ ͟ ͎ͨͪͦͪ͊ͣͣ ͔Fenix+ 3 [4]. 
  



9 
 

͔́ͫͭ· 
 
˴͊͗͒·͚ ͔ͭͫͭ ͔ͨͪ͒ͤ͊ͤ͊͘;͔ͤ ͒͡Ύ ͍͔͙ͨͪͦͪ͟ ͎ͦ͒ͤͦͦ ͔͊ͫͨͭ͊͟ ͨͪͦͼ͔ͫͫ͊ Ή͍͊ͯ͊͟ͼ͙͙ ͙ͨͪ 
͔͔͔ͦͨͪ͒ͤͤ͡·ͻ ͍͙ͯͫͦ͡ΎͻΦ 
˽͙͔ͪͣͪ ͔ͭͫͭ͊Υ ζTest_008_001 ˨ ͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧˤͪͦͫ͘͡·͚ ;͔͍͔ͦ͟͡ ͍ 
͔͔͚ͭͤ͡ ͔͔ͦ͒͗͒Ϧ ͫ ͨͦͭͤͦͫͭ͡ΈΌ ͨͦͭͦ͊͟ лΦлм ͣ чκͣч ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έͤͦͣͯ ͙ͨͯͭηύΦ 
 
˹͔ͫͦ͟͡Έͦ͟ ͔͍ͭͫͭͦ ͎ͣͦͯͭ ͋·ͭΈ ͦ͋Ά͔͙͔͒ͤͤ· ͍ ͎ͪͯͨͨͯ ͔͍ͭͫͭͦΦ ˤ ͚ͦ͒ͤͦ ͎͔ͪͯͨͨ ͔͍ͭͫͭͦ ͊͗͒͟·͚ ͔ͭͫͭ 
͙ͦͭ͡;͔͊ͭͫΎ ͭͦ͡Έͦ͟ ͙ͦ͒ͤͣ ͔ͨ͊ͪ͊ͣͭͪͦͣΦ 
˽͙͔ͪͣͪ ͎ͪͯͨͨ· ͔͍ͭͫͭͦΥ ζTestψллу ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧˤͪͦͫ͘͡·͚ ;͔͍͔ͦ͟͡ 
͍ ͔͔͚ͭͤ͡ ͔͔ͦ͒͗͒Ϧ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έͤͦͣͯ ͙ͨͯͭη. ʕ  Ή͚ͭͦ ͎͔ͪͯͨͨ ͙͔ͣͤ͘ΎΌ΅͙͚ͫΎ ͔ͨ͊ͪ͊ͣͭͪ ς 
ͨͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟Φ 
 
˴͊͗͒·͚ ͔ͭͫͭ ͙͔͔ͣͭ ͙ͯͤ͊͟͡Έͤ·͚ ͙͔͙͒ͤͭͺ͙͊ͭͦͪ͟ ͍ ͙͒͊ Test_XXX_YYYΣ ͎͔͒Υ 
Test_XXX ς ͙ ͔͙͒ͤͭͺ͙͊ͭͦͪ͟ ͎ ͪͯͨͨ · ͔͍ͭͫͭͦΣ ͊  YYY ς ͤ ͔ͦͣͪ ͭ ͔ͫͭ͊ ͍ ͎͔ͪͯͨͨΦ 
 
˴͊͟ ͍͙ͨͪ͊ͦ͡Σ ͍͔ͫ ͔ͭͫͭ· ͙͘ ͚ͦ͒ͤͦ ͎ͪͯͨͨ· ͍·͔ͨͦͤͤ͡· ͍ ͦ͒ͤͦͣ ͔͔ͨͪͦͭ͟ ͎ͨͪͦͪ͊ͣͣ· Fenix+ 3 ͍  
͍͙͔͒ ͔ͦͭ͒͡Έͤ·ͻ ͫͼ͔͙͔͍ͤ͊ͪΦ ˽͙ͪ Ήͭͦͣ ͍͙͔ͤ͊͊ͤ͘ ͔ͨͪͦͭ͊͟ ͍͔ͫͦͨ͊͒͊ͭ ͫ ͙͔͙͒ͤͭͺ͙͊ͭͦͪͦͣ͟ 
͎ͪͯͨͨ· ͔͍ͭͫͭͦΣ ͊ ͍͙͔ͤ͊͊ͤ͘ ͎͊͗͒ͦͦ͟ ͫͼ͔͙ͤ͊ͪΎ ͫ ͙͔͙͒ͤͭͺ͙͊ͭͦͪͦͣ͟ ͔ͭͫͭ͊Φ 
 
ˤ͔ͫ ͔ͭͫͭ· ͫͦ͒͊ͤ͘· ͫ ͨͦͣͦ΅ΈΌ ͦ͋΅͔͒ͦͫͭͯͨͤ·ͻ ͙͔͍ͤͫͭͪͯͣͤͭͦ ͨ ͎ͪͦͪ͊ͣͣ· Fenix+ 3 ͙  ͎ͣͦͯͭ 
͋·ͭΈ ͫ͊ͣͦͫͭͦΎ͔ͭ͡Έͤͦ ͍͙͍͔͔ͦͫͨͪͦ͒ͤ͘· ͨͦ͡Έ͍͔ͦ͊ͭ͘͡Ύ͙ͣΦ 
˴͔ͪͦͣ ͎ͭͦͦΣ ͍͔ͫ ͔͍ͭͫͭͦ·͔ ͔ͨͪͦͭ͟· ͣ ͎ͦͯͭ ͋·ͭΈ ͎͔͊ͪͯ͗ͤ͘· ͫ ͚ͫ͊ͭ͊ ˢ˻ ζ˿͍͔͔ͦͪͣͤͤ·͔ 
͎ͨͪͦͪ͊ͣͣͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡η ͨ ͦ ͫͫ·͊ͣ͟͡Σ ͔͍͔ͨͪ͒ͫͭ͊ͤͤ͡·ͣ ͍ ͙͙͙ͦͨͫ͊ͤ ͎͊͗͒ͦͦ͟ ͔ͭͫͭ͊Φ 
 
ˤ͔ͫ ͔͍ͭͫͭͦ·͔ ͔ͨͪͦͭ͟· ͒͡Ύ ͔͍ͭͫͭͦΣ ͔ͪ͊ͫͫͣͦͭͪͤͤ·ͻ ͍ Ήͭͦͣ ͔͔͒ͦͯͣͤͭ͟Σ ͣͦ͗ͤͦ ͎͙͊ͪͯͭ͘͘Έ ͙ͦ͒ͤͣ 
͊ͪͻ͙͍ͦͣ ͨͦ ͫͫ·͔͟͡Υ https://mst.su/download/data/v3/fenixplus3_validation_part1_tests.zip 
  

https://mst.su/download/data/v3/fenixplus3_validation_part1_tests.zip
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1. ˿ ͦͪͦͫͭ͟Έ ͍͙͔͙͒͗ͤΎ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͨ ͦ ͨͯͭΎͣ ͙ͪ͊͘͡;͎ͤͦͦ ͙ͭͨ͊. 
 

˿͍Ύ͘Έ ͔ͣ͗͒ͯ ͫͦͪͦͫͭ͟ΈΌ ͍͙͔͙͒͗ͤΎ ͡Ό͔͚͒ ͍ ͔ͨͦͭͦ͟ ὠὈ  ͙  ͔͎ͦ ͨͦͭͤͦͫͭ͡ΈΌ Ὀ ͦ ͔͔ͨͪ͒͡Ύ͔ͭͫΎ 

ͺ͚ͦͪͣͯͦ͡ [3]: 

ὠὈ
ὠ                          ȟ̆ ̒̌̉ Ὀ Ὀ

ὠ ρ ὥ ὰὲ ȟ̆ ̒̌̉ Ὀ Ὀ
 (1) 

͎͔͒Υ 

ὠ ς ͫ ͦͪͦͫͭ͟Έ ͍͎ͫͦ͋ͦ͒ͤͦͦ ͍͙͔͙͒͗ͤΎ ό͙ͨͪ ͍͙͙ͦͭͫͯͭͫͭ ͍͙͡Ύ͙ͤΎ ͦͪͯ͗͊͟Ό΅͙ͻ ͡Ό͔͚͒ύΣ 

Ὀ  ς ͨ ͎͍͔ͦͪͦͦͦ ͤ͊͘;͔͙͔ͤ ͙ͨͦͭͤͦͫͭ͡ ͨͦͭͦ͊͟Σ ͨͦ ͙͔͙͙͒ͦͫͭ͗ͤ ͎ͦͭͦͪͦͦ͟ ͨͦͭͤͦͫͭ͡Έ ͍͙ͫͭ͊ͤͦͭͫΎ 

ͺ͊ͭͦͪͦͣ͟Σ ͍͙͡ΎΌ΅͙ͣ ͤ͊ ͫͦͪͦͫͭ͟Έ ͍͙͔͙͒͗ͤΎΣ 

ὥ ς ͟ ͦΉͺͺ͙ͼ͙͔ͤͭΣ ͔͔ͦͨͪ͒͡ΎΌ΅͙͚ ͔͔ͫͭͨͤΈ ͍͙͡Ύ͙ͤΎ ͙ͨͦͭͤͦͫͭ͡ ͨͦͭͦ͊͟Φ 

˭ͤ ͊;͔͙ͤΎ ͔͍ͨ͊ͪ͊ͣͭͪͦ  ὠȟὈ ̉ ὥ ͍  ͍͙͙͙͊ͫͣͦͫͭ͘ ͦͭ ͙͎͔ͦͤͭͤͤͭ͊͟ ͡Ό͔͚͒ ͙ ͍͙͒͊ ͙ͨͯͭΣ ͨͦ 

ͦͭͦͪͦͣͯ͟ ͍͙͔͒͗ͭͫΎ ͨͦͭͦ͟ ͡Ό͔͚͒ ͨ ͙͍͔͔ͪ͒ͤ· ͍ ͙͔͙͙ͨͪͦ͗ͤ͡ н ͔͙͙ͣͭͦ͒͟ [1]. 
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1.1. ˨ ͍͙͔͙͔͗ͤ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έͤͦͣͯ ͙ͨͯͭ 
 

˻͙͙͔ͨͫ͊ͤ ͎ͪͯͨͨ· ͔͍ͭͫͭͦ 
˿ͼ͔͙͚ͤ͊ͪ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ ͙ͦͪ͒ͦͪ͟ ΄͙͙͚ͪͤͦ п ͣ  ͙ ͙͚͒ͤͦ͡ рл ͣ Σ ͤ͊ ͦ͒ͤͦͣ ͦͤ͟ͼ͔ 
͎ͦͭͦͪͦͦ͟ ͔ͪ͊ͫͨͦͦ͗ͤ͡ ͍·ͻͦ͒Φ ˽͔͔͙͔ͦͫͪ͒ͤ ͙ͦͪ͒ͦͪ͊͟ ͔ͪ͊ͫͨͦͦ͗ͤ͡ ͔͎͙ͪͫͭͪ͊ͭͦͪΦ ˤ ͙͔ͦͪ͒ͦͪ͟ 
ͤ͊ͻ͙ͦ͒ͭͫΎ ͔ͭ͊ͦ͟ ͙ͦ͟͡;͔͍ͫͭͦ ͡Ό͔͚͒Σ ;ͭͦ͋· ͔͔ͦ͋ͫͨ;͙ͭΈ ͔ͤͦ͋ͻ͙ͦ͒ͣͯΌ ͨͦͭͤͦͫͭ͡Έ ͔ͪ͊ͣ͘΅͔͙ͤΎ. 
ˤ͔ͪͣΎ ͤ͊;͊͊͡ ͍͙͔͙͒͗ͤΎ ͍͔ͫͻ ͡Ό͔͚͒ ͍ͪ͊ͤͦ ͤͯ͡ΌΦ 
 
˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ D ͍ ·͔͙͔ͪ͊͗ͤͣΥ 

Ὀ
Ͻ

Ͻ
 (2) 

˥͔͒ L ͙  W ͫ ͍͔͍͔ͦͦͭͭͫͭͤͤͦ ͙͒ͤ͊͡ ͙ ΄͙͙ͪͤ͊ ͯ;͊ͫͭ͊͟Σ N ς ͟ ͙ͦ͡;͔͍ͫͭͦ ͡Ό͔͚͒Σ ͤ͊ͻͦ͒Ύ΅͙ͻͫΎ ͤ͊ 
ͯ;͔͊ͫͭ͟Σ f ς ͨ ͦ͡΅͊͒Έ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ ͔ͨͪͦ͟ͼ͙͙ ͡Ό͔͚͒Φ 
 
˩͙ͫ͡ ͫͦͪͦͫͭ͟Έ ͍͙͔͙͒͗ͤΎ ͡Ό͔͚͒ VΣ ͭͦ ͯ;͊ͫͭͦ͟ ͙͚͒ͤͦ͡ L ͡ Ό͙͒ ͚ͨͪͦ͒ͯͭ ͊͘ ͍͔ͪͣΎ tΣ ͙ 
͍͔͙͍ͫͨͪ͊͒ͦ͡ ͍͔͍ͪ͊ͤͫͭͦ: 

ὒ ὠϽὸ (3) 
 

 
˾͙ͫΦ 1. 

͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͤ͊͘Ύ ͙ͦ͟͡;͔͍ͫͭͦ ͡Ό͔͚͒ NΣ ͦͭͦͪ͟·͔ ͨͪͦͻͦ͒Ύͭ ;͔͔ͪ͘ ͔ͫ;͔͙͔ͤ ͙ͦͪ͒ͦͪ͊͟ ͘ ͊ 
͍͔ͪͣΎ tΣ ͣͦ͗ͤͦ ͪ͊ͫͫ;͙ͭ͊ͭΈ ͫͦͪͦͫͭ͟Έ ͍͙͔͙͒͗ͤΎ ͡Ό͔͚͒Υ 

ὠ
Ͻ
Ͻ (4) 

 
˻͒ͤ͊ͦ͟ ͙͘-͊͘ ͔͔ͨͪͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͨͦͭͦ͊͟ όͫͣΦ ͙ͪͫΦ нύ ͔͎ͦ ͨͦͭͤͦͫͭ͡Έ ͔ͣͦ͗ͭ ͫͦ ͍͔͔͔ͪͣͤͣ 
͔ͯͣͤΈ΄͙ͭͫΎ ͙ ͍ͦͫͨͦ͡Έ͍ͦ͊ͭ͘ΈͫΎ ͤ͊ͨͪΎͣͯΌ ͺ͚ͦͪͣͯͦ͡ όпύ ͒͡Ύ ͔͔͔͙ͦͨͪ͒ͤ͡Ύ ͙ͫͦͪͦͫͭ͟ ͍͙͔͙͒͗ͤΎ 
͡Ό͔͚͒ ͔͋ͯ͒ͭ ͔͍͙ͤͨͪ͊͡ΈͤͦΦ ˹͊ ͙͔ͪͫͯͤ͟ н ͨͦ͊͊ͤ͘͟ ͙͔ͨͪͣͪ ͔͔ͨͪͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͨͦͭͦ͊͟ ͫͦ 
͍͔͔͔ͪͣͤͣΦ 
 

 
˾͙ͫΦ нΦ ˽͔͔ͪͺ͙͍͙͔ͦͪͣͪͦ͊ͤ ͨͦͭͦ͊͟Φ 
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ˤ ͦ͋΅͔ͣ ͫͯ͡;͔͊ ͎ͪ͊ͺ͙͟ ͙ͦ͟͡;͔͍ͫͭ͊ ͡Ό͔͚͒ ͨͪͦ΄͔͒΄͙ͻ ;͔͔ͪ͘ ͔͎͙ͪͫͭͪ͊ͭͦͪ ͍·͎͡Ύ͙͒ͭ ͨͦ͒ͦ͋ͤͦ 
ͭͦͣͯΣ ͊͟͟ ͨͦ͊͊ͤͦ͘͟ ͤ͊ ͙͔ͪͫͯͤ͟ оΦ 

 
 

˾͙ͫΦ 3. 
 
˶͙΄Έ ͤ͊ ͤ͊;͊͡Έͤͦͣ ͙͔͚ͤͤͦͣ͡ ͯ;͔͊ͫͭ͟ ͣͦ͗ͤͦ ͫ;͙ͭ͊ͭΈΣ ;ͭͦ ͨͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ ͡Ό͔͚͒Σ ͍ ͔͔ͣͫͭ 
͔ͪ͊ͣ͘΅͔͙ͤΎ ͔͎͙ͪͫͭͪ͊ͭͦͪ͊ ͍ͪ͊ͤ͊ ͙ͨͦͭͤͦͫͭ͡ ͙ͻ ͤ͊;͊͡Έ͎ͤͦͦ ͔ͪ͊ͣ͘΅͔͙ͤΎΦ 
 
͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͒͡Ύ ͔͔͔͙ͦͨͪ͒ͤ͡Ύ ͙ͫͦͪͦͫͭ͟ ͍͙͔͙͒͗ͤΎ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͨͦ ͺ͔ͦͪͣͯ͡ όпύΣ ͔͔͋ͪͭͫΎ 
ͭͦ͡Έͦ͟ ͔͍ͨͪ·͚ ͙͔͚ͤͤ͡·͚ ͯ;͊ͫͭͦ͟ ͎ͪ͊ͺ͙͊͟Φ 
 
˻͙͔͗͒͊ͣ·͔ ͔ͪͯ͘͡Έͭ͊ͭ· 
˿ͦͪͦͫͭ͟Έ ͍͙͔͙͒͗ͤΎ ͡Ό͔͚͒Σ ͔͔͔ͦͨͪ͒ͤͤ͊͡Ύ ͨͦ ͺ͔ͦͪͣͯ͡ όпύ ͍͔͍͔ͫͦͦͭͭͫͭͯͭ ͤ͊͘;͔͙ͤΌ ͙ͫͦͪͦͫͭ͟Σ 
ͪ͊ͫͫ;͙ͭ͊ͤͤͦͣͯ ͨͦ ͺ͔ͦͪͣͯ͡ όмύ. 
 

˽͙͔ͪͣ;͙͊ͤΎ 

˨͡Ύ ͍͙͊ͭͦͣ͊ͭ͊͘ͼ͙͙ ͍·͔͙ͨͦͤͤ͡Ύ ͔͍ͭͫͭͦ ͋·͊͡ ͪ͊ͪ͊͋ͦͭ͊ͤ͊͘ ͨͪͦͼ͔͒ͯͪ͊ ͍͙͊ͭͦͣ͊ͭ;͔͎ͫͦͦ͟ 
͙ͨͦͫ͊͟ ͤ͊;͊͡Έ͎ͤͦͦ ͙͔͚͎ͤͤͦͦ͡ ͯ;͊ͫͭ͊͟Φ ˥ ͪ͊ͺ͙͟ ͙ͦ͟͡;͔͍ͫͭ͊ ͨͪͦ΄͔͒΄͙ͻ ͡Ό͔͚͒ ͔͒͊ͦ͟͡ ͔ͤ 
͍͔͎ͫ͒͊ ͙͔͔ͣͭ ͚ͭ͊ͦ͟ ͍͙͒Σ ;ͭͦ ͤ͊ ͔ͤͣ ͔͎ͦ͟͡ ͍·͔͙͒ͭ͡Έ ͙͔͚ͤͤ͡·͚ ͯ;͊ͫͭͦ͟Φ ˻͔ͫͦ͋ͤͤͦ Ήͭͦ 
ͻ͔͊ͪ͊ͭͪͤͦ͟ ͒͡Ύ ͫͼ͔͙͔͍ͤ͊ͪ ͫ ͔ͤ͋ͦ͡Έ΄͙ͣ ͙ͦ͟͡;͔͍ͫͭͦͣ ͡Ό͔͚͒Σ ͍ ͫͼ͔͙ͤ͊ͪΎͻ ͎͔͒ ͔ͫͭΈ 
͔͙ͤͦ͒ͤͦͪͦ͒ͤͦͫͭ ͍ ͔ͪ͊ͣ͘΅͔͙͙ͤ ͡Ό͔͚͒Φ ˽ͦΉͭͦͣͯΣ ͍ͦͣͦ͗ͤ͊͘ ͙͔͒ͦͨͦͤͭ͡͡Έͤ͊Ύ ͦ΄͙͋͊͟Σ 
͙͍ͨͪͦ͒Ύ΅͊Ύ ͟ ͙͔͙ͫ͊͗ͤ͟Ό ͨͦͯ͡;͔͎͊ͣͦͦ ͺ͙ͤ͊͡Έ͎ͤͦͦ ͔ͪͯ͘͡Έͭ͊ͭ͊Φ ˤ ͔ͤͦͭͦͪ͟·ͻ ͔ͭͫͭ͊ͻ 
͙͍͙ͨͪͦ͒ͭͫΎ ͦ͋ΆΎ͔͙͔ͫͤͤ ;͔͍ͪ͘·;͚͊ͤͦ ͋ͦ͡Έ΄͎ͦͦ ͔͙ͦͭͦͤͤ͟͡Ύ ͺ͙͊ͭ͟;͔͎ͫͦͦ͟ ͙ ͙͔͎ͦ͗͒͊ͣͦͦ 
͔ͪͯ͘͡Έ͍ͭ͊ͭͦΦ 
 

˾͔ͯ͘͡Έͭ͊ͭ· ͔͙͍͙ͣͦ͒ͪͦ͊ͤ͡Ύ 
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Testψллм ˴͙͎͔ͦͤͭͤͤͭ Ϧˣ͔͔͔ͪͣͤͤ·͔ ͔͗ͤ΅͙ͤ·Ϧ 
 

 

(aύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлм ͣ чѷͣч

 
(bύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлр ͣ чѷͣч

 
(cύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦм ͣ чѷͣч

 
(dύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦн ͣ чѷͣч

 
(e) ˽ ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦо ͣ чѷͣч

 
(fύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦп ͣ чѷͣч

 
(gύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦр ͣ чѷͣч

 
(hύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦс ͣ чѷͣч

 
(iύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦт ͣ чѷͣч

 
(jύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦу ͣ чѷͣч

 
(kύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦф ͣ чѷͣч 

˾͙ͫΦ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧˣ͔͔͔ͪͣͤͤ·͔ ͔͗ͤ΅͙ͤ·Ϧ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 
͍͔ͨͦͪͻ͙ͤͦͫͭΦ 
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͔́ͫͭ 
˽ͦͭͤͦͫͭ͡Έ 
ͨͦͭͦ͊͟Σ 
ͣчκͣч 

˴͙ͦ͡;͔͍ͫͭͦ 
͡Ό͔͚͒ 

˿ͦͪͦͫͭ͟ΈΣ ͣκ͙ͣͤ 
˻͔͙͔ͭͦͤͤ͟͡Σ 

% 
˻͙͔͗͒͊ͣ͊Ύ ͙̅͊ͭ͟;͔ͫ͊͟Ύ 

Test_001_001 0.01 14 56.4 55.9 -0.8 

Test_001_002 0.05 67 56.4 56.4 0 

Test_001_003 0.1 134 56.4 55.3 -2 

Test_001_004 0.2 267 49.7 51.4 3.4 

Test_001_005 0.3 400 40.4 39.5 -2.3 

Test_001_006 0.4 534 33.9 32.3 -4.5 

Test_001_007 0.5 667 28.8 27.2 -5.5 

Test_001_008 0.6 800 24.6 22.9 -7 

Test_001_009 0.7 934 21.1 19.6 -7 

Test_001_010 0.8 1067 18.1 17 -6 

Test_001_011 0.9 1200 15.4 14.7 -4.2 

́͊͋͡Φ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧˣ͔͔͔ͪͣͤͤ·͔ ͔͗ͤ΅͙ͤ·Ϧ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 
͍͔ͨͦͪͻ͙ͤͦͫͭΦ

 
˾͙ͫΦ нΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧˣ͔͔͔ͪͣͤͤ·͔ ͔͗ͤ΅͙ͤ·Ϧ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 

͍͔ͨͦͪͻ͙ͤͦͫͭΦ 
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Test_002 ˴ ͙͎͔ͦͤͭͤͤͭ Ϧ˥ͯ͡ͻ͙͔ ͙ ͫ͊͋ͦͫ͡͡·΄͊΅͙͔ ͡Ό͙͒Ϧ 
 

 

(aύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлм ͣ чѷͣч

 
(bύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлр ͣ чѷͣч

 
(cύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦм ͣ чѷͣч

 
(dύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦн ͣ чѷͣч

 
(eύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦо ͣ чѷͣч

 
(fύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦп ͣ чѷͣч

 
(gύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦр ͣ чѷͣч

 
(hύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦс ͣ чѷͣч

 
(iύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦт ͣ чѷͣч

 
(jύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦу ͣ чѷͣч

 
(kύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦф ͣ чѷͣч 

˾͙ͫΦ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˥ͯ͡ͻ͙͔ ͙ ͫ͊͋ͦͫ͡͡·΄͊΅͙͔ ͡Ό͙͒Ϧ ͨͦ 
͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ ͍͔ͨͦͪͻ͙ͤͦͫͭΦ 
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͔́ͫͭ 
˽ͦͭͤͦͫͭ͡Έ 
ͨͦͭͦ͊͟Σ 
ͣчκͣч 

˴͙ͦ͡;͔͍ͫͭͦ 
͡Ό͔͚͒ 

˿ͦͪͦͫͭ͟ΈΣ ͣκ͙ͣͤ 
˻͔͙͔ͭͦͤͤ͟͡Σ 

% 
˻͙͔͗͒͊ͣ͊Ύ ͙̅͊ͭ͟;͔ͫ͊͟Ύ 

Test_002_001 0.01 10 82 82 0 

Test_002_002 0.05 50 82 81.2 -1 

Test_002_003 0.1 100 82 81.4 -0.7 

Test_002_004 0.2 200 68.6 66.5 -3 

Test_002_005 0.3 300 58.5 52.9 -9.6 

Test_002_006 0.4 400 51.4 47.4 -7.8 

Test_002_007 0.5 500 45.9 41.3 -10.2 

Test_002_008 0.6 600 41.4 36.9 -10.8 

Test_002_009 0.7 700 37.6 32.9 -12.6 

Test_002_010 0.8 800 34.3 29.7 -13.4 

Test_002_011 0.9 900 31.4 25.4 -19.3 

́͊͋͡Φ 1. ˨ ͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˥ͯ͡ͻ͙͔ ͙ ͫ͊͋ͦͫ͡͡·΄͊΅͙͔ ͡Ό͙͒Ϧ ͨͦ 
͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ ͍͔ͨͦͪͻ͙ͤͦͫͭΦ

 
˾͙ͫΦ нΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˥ͯ͡ͻ͙͔ ͙ ͫ͊͋ͦͫ͡͡·΄͊΅͙͔ ͡Ό͙͒Ϧ ͨͦ 

͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ ͍͔ͨͦͪͻ͙ͤͦͫͭΦ 

  



17 
 

Testψлло ˴͙͎͔ͦͤͭͤͤͭ Ϧ˨͔͙ͭ ͫ ͎͙ͦͪ͊ͤ;͔ͤͤ·͙ͣ ͍ͦͣͦ͗ͤͦͫͭ͘Ύ͙ͣϦ 
 

 

(aύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлм ͣ чѷͣч

 
(bύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлр ͣ чѷͣч

 
(cύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦм ͣ чѷͣч

 
(dύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦн ͣ чѷͣч

 
(eύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦо ͣ чѷͣч

 
(fύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦп ͣ чѷͣч

 
(gύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦр ͣ чѷͣч

 
(h) ˽ ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦс ͣ чѷͣч

 
(iύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦт ͣ чѷͣч

 
(jύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦу ͣ чѷͣч

 
(kύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦф ͣ чѷͣч 

˾͙ͫΦ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˨͔͙ͭ ͫ ͎͙ͦͪ͊ͤ;͔ͤͤ·͙ͣ ͍ͦͣͦ͗ͤͦͫͭ͘Ύ͙ͣϦ ͨͦ 
͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ ͍͔ͨͦͪͻ͙ͤͦͫͭΦ 

  



18 
 

͔́ͫͭ 
˽ͦͭͤͦͫͭ͡Έ 
ͨͦͭͦ͊͟, 
ͣчκͣч 

˴͙ͦ͡;͔͍ͫͭͦ 
͡Ό͔͚͒ 

˿ͦͪͦͫͭ͟ΈΣ ͣκ͙ͣͤ 
˻͔͙͔ͭͦͤͤ͟͡Σ 

% 
˻͙͔͗͒͊ͣ͊Ύ ͙̅͊ͭ͟;͔ͫ͊͟Ύ 

Test_003_001 0.01 14 51 50.8 -0.4 

Test_003_002 0.05 67 51 50.3 -1.4 

Test_003_003 0.1 134 49.4 47.2 -4.6 

Test_003_004 0.2 267 39.2 38.3 -2.2 

Test_003_005 0.3 400 33.2 32.3 -2.6 

Test_003_006 0.4 534 28.9 27.1 -6.4 

Test_003_007 0.5 667 25.6 23.4 -8.7 

Test_003_008 0.6 800 22.9 20.7 -9.6 

Test_003_009 0.7 934 20.7 18.5 -10.4 

Test_003_010 0.8 1067 18.7 15.5 -16.9 

Test_003_011 0.9 1200 16.9 13.5 -20.5 

́͊͋͡Φ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˨͔͙ͭ ͫ ͎͙ͦͪ͊ͤ;͔ͤͤ·͙ͣ ͍ͦͣͦ͗ͤͦͫͭ͘Ύ͙ͣϦ ͨͦ 
͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ ͍͔ͨͦͪͻ͙ͤͦͫͭΦ

 
˾͙ͫΦ нΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˨͔͙ͭ ͫ ͎͙ͦͪ͊ͤ;͔ͤͤ·͙ͣ ͍ͦͣͦ͗ͤͦͫͭ͘Ύ͙ͣϦ ͨͦ 

͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ ͍͔ͨͦͪͻ͙ͤͦͫͭΦ 

  



19 
 

¢Ŝǎǘψллп ˴͙͎͔ͦͤͭͤͤͭ Ϧ˨ͦ΄ͦ͟͡Έ͙͙ͤ͟Ϧ 
 

 

(aύ ˽ͦͭͤͦͫͭ͡Έ ͨ ͦͭͦ͊͟ лΦлм ͣ чѷͣч

 
(bύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлр ͣ чѷͣч

 
(cύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦм ͣ чѷͣч

 
(dύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦн ͣ чѷͣч

 
(eύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦо ͣ чѷͣч

 
(fύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦп ͣ чѷͣч

 
(gύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦр ͣ чѷͣч

 
(hύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦс ͣ чѷͣч

 
(i) ˽ ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦт ͣ чѷͣч

 
(jύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦу ͣ чѷͣч 

˾͙ͫΦ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˨ͦ΄ͦ͟͡Έ͙͙ͤ͟Ϧ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 
͍͔ͨͦͪͻ͙ͤͦͫͭΦ 

  



20 
 

͔́ͫͭ 
˽ͦͭͤͦͫͭ͡Έ 
ͨͦͭͦ͊͟Σ 
ͣчκͣч 

˴͙ͦ͡;͔͍ͫͭͦ 
͡Ό͔͚͒ 

˿ͦͪͦͫͭ͟ΈΣ ͣκ͙ͣͤ 
˻͔͙͔ͭͦͤͤ͟͡Σ 

% 
˻͙͔͗͒͊ͣ͊Ύ ͙̅͊ͭ͟;͔ͫ͊͟Ύ 

Test_004_001 0.01 67 60 59.6 -0.7 

Test_004_002 0.05 334 47.5 45.7 -3.8 

Test_004_003 0.1 667 36 33 -8.4 

Test_004_004 0.2 1334 24.6 21.1 -14 

Test_004_005 0.3 2000 17.9 14.7 -17.9 

Test_004_006 0.4 2667 13.2 10.3 -21.8 

Test_004_007 0.5 3334 9.5 7.1 -24.7 

Test_004_008 0.6 4000 6.5 5.2 -20.4 

Test_004_009 0.7 4667 3.9 2.8 -27.5 

Test_004_010 0.8 5334 1.7 1.5 -13.6 

́͊͋͡Φ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˨ͦ΄ͦ͟͡Έ͙͙ͤ͟Ϧ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 
͍͔ͨͦͪͻ͙ͤͦͫͭΦ

 
˾͙ͫΦ нΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˨ͦ΄ͦ͟͡Έ͙͙ͤ͟Ϧ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 

͍͔ͨͦͪͻ͙ͤͦͫͭΦ 

  



21 
 

Testψллр ˴͙͎͔ͦͤͭͤͤͭ Ϧˮ͍͙ͤ͊͒͡· ͤ͊ ͔ͪͫ͊͟͡ͻ-ͦ͟͡Ύͫ͊͟ͻϦ 
 

 

(aύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлм ͣ чѷͣч

 
(bύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлр ͣ чѷͣч

 
(cύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦм ͣ чѷͣч

 
(dύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦн ͣ чѷͣч

 
(eύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦо ͣ чѷͣч

 
(fύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦп ͣ чѷͣч

 
(gύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦр ͣ чѷͣч

 
(hύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦс ͣ чѷͣч

 
(iύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦт ͣ чѷͣч

 
(jύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦу ͣ чѷͣч

 
(kύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦф ͣ чѷͣч 

˾͙ͫΦ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧˮ͍͙ͤ͊͒͡· ͤ͊ ͔ͪͫ͊͟͡ͻ-ͦ͟͡Ύͫ͊͟ͻϦ ͨͦ 
͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ ͍͔ͨͦͪͻ͙ͤͦͫͭΦ 

  



22 
 

͔́ͫͭ 
˽ͦͭͤͦͫͭ͡Έ 
ͨͦͭͦ͊͟Σ 
ͣчκͣч 

˴͙ͦ͡;͔͍ͫͭͦ 
͡Ό͔͚͒ 

˿ͦͪͦͫͭ͟ΈΣ ͣκ͙ͣͤ 
˻͔͙͔ͭͦͤͤ͟͡Σ 

% 
˻͙͔͗͒͊ͣ͊Ύ ͙̅͊ͭ͟;͔ͫ͊͟Ύ 

Test_005_001 0.01 3 60 59 -1.7 

Test_005_002 0.05 11 60 59.1 -1.5 

Test_005_003 0.1 21 60 59.6 -0.6 

Test_005_004 0.2 42 50.6 56.2 10.9 

Test_005_005 0.3 63 40.9 39.7 -3 

Test_005_006 0.4 84 34 31.4 -7.6 

Test_005_007 0.5 105 28.6 25.3 -11.7 

Test_005_008 0.6 125 24.3 21.2 -12.6 

Test_005_009 0.7 146 20.6 18.5 -10.3 

Test_005_010 0.8 167 17.4 16 -7.9 

Test_005_011 0.9 188 14.5 14.5 -0.5 

́͊͋͡Φ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧˮ͍͙ͤ͊͒͡· ͤ͊ ͔ͪͫ͊͟͡ͻ-ͦ͟͡Ύͫ͊͟ͻϦ ͨͦ 
͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ ͍͔ͨͦͪͻ͙ͤͦͫͭΦ

 
˾͙ͫΦ нΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧˮ͍͙ͤ͊͒͡· ͤ͊ ͔ͪͫ͊͟͡ͻ-ͦ͟͡Ύͫ͊͟ͻϦ ͨͦ 

͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ ͍͔ͨͦͪͻ͙ͤͦͫͭΦ 

  



23 
 

Testψллс ˴͙͎͔ͦͤͭͤͤͭ Ϧ˶Ό͙͒ ͫ ͔͙͔ͨͦͪ͊͗ͤͣ ˻˨ˢ όм ͦͨͦͪ͊ύϦ 
 

 

(aύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлм ͣ чѷͣч

 
(bύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлр ͣ чѷͣч

 
(cύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦм ͣ чѷͣч

 
(dύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦн ͣ чѷͣч

 
(eύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦо ͣ чѷͣч

 
(fύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦп ͣ чѷͣч

 
(g) ˽ ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦр ͣ чѷͣч

 
(hύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦс ͣ чѷͣч

 
(iύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦт ͣ чѷͣч

 
(jύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦу ͣ чѷͣч

 
(kύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦф ͣ чѷͣч 

˾͙ͫΦ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˶Ό͙͒ ͫ ͔͙͔ͨͦͪ͊͗ͤͣ ˻˨ˢ όм ͦͨͦͪ͊ύϦ ͨͦ 
͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ ͍͔ͨͦͪͻ͙ͤͦͫͭΦ 

  



24 
 

͔́ͫͭ 
˽ͦͭͤͦͫͭ͡Έ 
ͨͦͭͦ͊͟Σ 
ͣчκͣч 

˴͙ͦ͡;͔͍ͫͭͦ 
͡Ό͔͚͒ 

˿ͦͪͦͫͭ͟ΈΣ ͣκ͙ͣͤ 
˻͔͙͔ͭͦͤͤ͟͡Σ 

% 
˻͙͔͗͒͊ͣ͊Ύ ͙̅͊ͭ͟;͔ͫ͊͟Ύ 

Test_006_001 0.01 10 44 43.6 -1 

Test_006_002 0.05 50 44 41.9 -4.8 

Test_006_003 0.1 100 44 42.6 -3.3 

Test_006_004 0.2 200 39.2 38.2 -2.7 

Test_006_005 0.3 300 31.9 33.1 3.9 

Test_006_006 0.4 400 26.6 26.4 -0.8 

Test_006_007 0.5 500 22.5 22.1 -1.8 

Test_006_008 0.6 600 19.2 18.8 -2.4 

Test_006_009 0.7 700 16.4 16.1 -1.8 

Test_006_010 0.8 800 14 13.6 -2.4 

Test_006_011 0.9 900 11.8 11.2 -5.5 

́͊͋͡Φ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˶Ό͙͒ ͫ ͔͙͔ͨͦͪ͊͗ͤͣ ˻˨ˢ όм ͦͨͦͪ͊ύϦ ͨͦ 
͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ ͍͔ͨͦͪͻ͙ͤͦͫͭΦ

 
˾͙ͫΦ нΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˶Ό͙͒ ͫ ͔͙͔ͨͦͪ͊͗ͤͣ ˻˨ˢ όм ͦͨͦͪ͊ύϦ ͨͦ 

͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ ͍͔ͨͦͪͻ͙ͤͦͫͭΦ 

  



25 
 

Testψллт ˴͙͎͔ͦͤͭͤͤͭ Ϧ˶Ό͙͒ ͫ ͔͙͔ͨͦͪ͊͗ͤͣ ˻ ˨ˢ όн ͦͨͦͪ·ύϦ 
 

 

(aύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлм ͣ чѷͣч

 
(bύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлр ͣ чѷͣч

 
(cύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦм ͣ чѷͣч

 
(dύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦн ͣ чѷͣч

 
(eύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦо ͣ чѷͣч

 
(fύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦп ͣ чѷͣч

 
(gύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦр ͣ чѷͣч

 
(h) ˽ ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦс ͣ чѷͣч

 
(iύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦт ͣ чѷͣч

 
(jύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦу ͣ чѷͣч

 
(kύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦф ͣ чѷͣч 

˾͙ͫΦ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˶Ό͙͒ ͫ ͔͙͔ͨͦͪ͊͗ͤͣ ˻˨ˢ όн ͦͨͦͪ·ύϦ ͨͦ 
͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ ͍͔ͨͦͪͻ͙ͤͦͫͭΦ 

  



26 
 

͔́ͫͭ 
˽ͦͭͤͦͫͭ͡Έ 
ͨͦͭͦ͊͟Σ 
чͣκͣч 

˴͙ͦ͡;͔͍ͫͭͦ 
͡Ό͔͚͒ 

˿ͦͪͦͫͭ͟ΈΣ ͣκ͙ͣͤ 
˻͔͙͔ͭͦͤͤ͟͡Σ 

% 
˻͙͔͗͒͊ͣ͊Ύ ͙̅͊ͭ͟;͔ͫ͊͟Ύ 

Test_007_001 0.01 7 44 43.8 -0.5 

Test_007_002 0.05 34 44 43.7 -0.7 

Test_007_003 0.1 67 44 42.8 -2.8 

Test_007_004 0.2 134 44 43.3 -1.5 

Test_007_005 0.3 200 39.2 40 2 

Test_007_006 0.4 267 34 36.3 6.8 

Test_007_007 0.5 334 29.9 31.1 4 

Test_007_008 0.6 400 26.6 26.6 0 

Test_007_009 0.7 467 23.8 23.7 -0.6 

Test_007_010 0.8 534 21.4 21.2 -0.6 

Test_007_011 0.9 600 19.2 19.5 1.6 

́͊͋͡Φ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˶Ό͙͒ ͫ ͔͙͔ͨͦͪ͊͗ͤͣ ˻˨ˢ όн ͦͨͦͪ·ύϦ ͨͦ 
͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ ͍͔ͨͦͪͻ͙ͤͦͫͭΦ

 
˾͙ͫΦ нΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˶Ό͙͒ ͫ ͔͙͔ͨͦͪ͊͗ͤͣ ˻˨ˢ όн ͦͨͦͪ·ύϦ ͨͦ 

͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ ͍͔ͨͦͪͻ͙ͤͦͫͭΦ 

  



27 
 

Testψллу ˴͙͎͔ͦͤͭͤͤͭ Ϧ˸л-м ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ 
 

 

(aύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлм ͣ чѷͣч

 
(bύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлр ͣ чѷͣч

 
(cύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦм ͣ чѷͣч

 
(dύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦн ͣ чѷͣч

 
(eύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦо ͣ чѷͣч

 
(fύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦп ͣ чѷͣч

 
(gύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦр ͣ чѷͣч

 
(hύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦс ͣ чѷͣч

 
(iύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦт ͣ чѷͣч

 
(jύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦу ͣ чѷͣч

 
(kύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦф ͣ чѷͣч 

˾͙ͫΦ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-м ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 
͍͔ͨͦͪͻ͙ͤͦͫͭΦ 

  



28 
 

͔́ͫͭ 
˽ͦͭͤͦͫͭ͡Έ 
ͨͦͭͦ͊͟Σ 
ͣчκͣч 

˴͙ͦ͡;͔͍ͫͭͦ 
͡Ό͔͚͒ 

˿ͦͪͦͫͭ͟ΈΣ ͣκ͙ͣͤ 
˻͔͙͔ͭͦͤͤ͟͡Σ 

% 
˻͙͔͗͒͊ͣ͊Ύ ͙̅͊ͭ͟;͔ͫ͊͟Ύ 

Test_008_001 0.01 27 92.6 91.8 -0.9 

Test_008_002 0.05 134 92.6 88.6 -4.3 

Test_008_003 0.1 267 77.5 74.5 -3.9 

Test_008_004 0.2 534 59.2 55.4 -6.5 

Test_008_005 0.3 800 48.6 44.6 -8.2 

Test_008_006 0.4 1067 41 36 -12.2 

Test_008_007 0.5 1334 35.1 30 -14.5 

Test_008_008 0.6 1600 30.3 25.6 -15.6 

Test_008_009 0.7 1867 26.3 22.4 -14.9 

Test_008_010 0.8 2134 22.8 19.6 -13.9 

Test_008_011 0.9 2400 19.7 16.4 -16.7 

́͊͋͡Φ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-м ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 
͍͔ͨͦͪͻ͙ͤͦͫͭΦ

 
˾͙ͫΦ нΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-м ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 

͍͔ͨͦͪͻ͙ͤͦͫͭΦ 

  



29 
 

Testψллф ˴͙͎͔ͦͤͭͤͤͭ Ϧ˸л-м ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ 
 

 

(aύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлм ͣ чѷͣч

 
(bύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлр ͣ чѷͣч

 
(cύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦм ͣ чѷͣч

 
(dύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦн ͣ чѷͣч

 
(eύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦо ͣ чѷͣч

 
(fύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦп ͣ чѷͣч

 
(gύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦр ͣ чѷͣч

 
(hύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦс ͣ чѷͣч

 
(iύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦт ͣ чѷͣч

 
(jύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦу ͣ чѷͣч

 
(kύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦф ͣ чѷͣч 

˾͙ͫΦ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-м ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 
͍͔ͨͦͪͻ͙ͤͦͫͭΦ 
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͔́ͫͭ 
˽ͦͭͤͦͫͭ͡Έ 
ͨͦͭͦ͊͟Σ 
ͣчκͣч 

˴͙ͦ͡;͔͍ͫͭͦ 
͡Ό͔͚͒ 

˿ͦͪͦͫͭ͟ΈΣ ͣκ͙ͣͤ 
˻͔͙͔ͭͦͤͤ͟͡Σ 

% 
˻͙͔͗͒͊ͣ͊Ύ ͙̅͊ͭ͟;͔ͫ͊͟Ύ 

Test_009_001 0.01 34 92.6 91.1 -1.7 

Test_009_002 0.05 167 89.8 90 0.2 

Test_009_003 0.1 334 71.6 68.8 -3.9 

Test_009_004 0.2 667 53.4 49.1 -8 

Test_009_005 0.3 1000 42.7 37.4 -12.4 

Test_009_006 0.4 1334 35.1 30.1 -14.4 

Test_009_007 0.5 1667 29.3 24.2 -17.3 

Test_009_008 0.6 2000 24.5 20.3 -17.3 

Test_009_009 0.7 2334 20.4 17.2 -15.6 

Test_009_010 0.8 2667 16.9 14.9 -12.1 

Test_009_011 0.9 3000 13.8 12.7 -7.9 

́͊͋͡Φ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-м ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 
͍͔ͨͦͪͻ͙ͤͦͫͭΦ

 
˾͙ͫΦ нΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-м ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 

͍͔ͨͦͪͻ͙ͤͦͫͭΦ 
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Testψлмл ˴͙͎͔ͦͤͭͤͤͭ Ϧ˸л-н ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ 
 

 

(aύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлм ͣ чѷͣч

 
(bύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлр ͣ чѷͣч

 
(cύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦм ͣ чѷͣч

 
(dύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦн ͣ чѷͣч

 
(eύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦо ͣ чѷͣч

 
(fύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦп ͣ чѷͣч

 
(gύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦр ͣ чѷͣч

 
(hύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦс ͣ чѷͣч

 
(iύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦт ͣ чѷͣч

 
(jύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦу ͣ чѷͣч

 
(kύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦф ͣ чѷͣч 

˾͙ͫΦ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-н ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 
͍͔ͨͦͪͻ͙ͤͦͫͭΦ 
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͔́ͫͭ 
˽ͦͭͤͦͫͭ͡Έ 
ͨͦͭͦ͊͟Σ 
ͣчκͣч 

˴͙ͦ͡;͔͍ͫͭͦ 
͡Ό͔͚͒ 

˿ͦͪͦͫͭ͟ΈΣ ͣκ͙ͣͤ 
˻͔͙͔ͭͦͤͤ͟͡Σ 

% 
˻͙͔͗͒͊ͣ͊Ύ ͙̅͊ͭ͟;͔ͫ͊͟Ύ 

Test_010_001 0.01 18 120 116.9 -2.6 

Test_010_002 0.05 89 120 116.6 -2.9 

Test_010_003 0.1 178 112.2 84 -25.1 

Test_010_004 0.2 356 86.6 80.7 -6.9 

Test_010_005 0.3 534 71.6 68.1 -4.9 

Test_010_006 0.4 712 61 55 -9.8 

Test_010_007 0.5 889 52.7 45.3 -14.1 

Test_010_008 0.6 1067 46 39.1 -15 

Test_010_009 0.7 1245 40.3 33.6 -16.6 

Test_010_010 0.8 1423 35.4 28.4 -19.6 

Test_010_011 0.9 1600 31 22.9 -26.2 

́͊͋͡Φ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-н ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 
͍͔ͨͦͪͻ͙ͤͦͫͭΦ

 
˾͙ͫΦ нΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-н ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 

͍͔ͨͦͪͻ͙ͤͦͫͭΦ 
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ˤ͙͒ͤͦΣ ;ͭͦ ͤ͊͘;͔͙͔ͤ ͙ͫͦͪͦͫͭ͟Σ ͨͦͯ͡;͔͔ͤͤͦ ͍ ͔͔ͭͫͭ Test_010_003 ͫ ͙͡Έͤͦ ͙ͦͭ͡;͔͊ͭͫΎ ͦͭ 
ͦͫͭ͊͡Έ͚ͤͦ ͍͙͙͙͊ͫͣͦͫͭ͘Φ 
 
˩͙ͫ͡ ͙ͨͦͫͭͪͦͭΈ ͎ͪ͊ͺ͙͟ ͙ͦ͟͡;͔͍ͫͭ͊ ͨͪͦ΄͔͒΄͙ͻ ;͔͔ͪ͘ ͔͎͙ͪͫͭͪ͊ͭͦͪ ͡Ό͔͚͒Σ ͭͦ ͍͙͒ͤͦΣ ;ͭͦΣ 
͔͚͍͙͔͒ͫͭͭ͡ΈͤͦΣ ͭͪͯ͒ͤͦ ͍͔͒ͦͫͭͦͪͤͦ ͔͔͙ͦͨͪ͒ͭ͡Έ ͤ͊;͊͡Έͤ·͚ ͙͔͚ͤͤ͡·͚ ͯ;͊ͫͭͦ͟Υ 
 

 
 
˻͒ͤ͊ͦ͟Σ ͭ͊͟ ͊͟͟ ͍ Ήͭͦͣ ͔͔ͭͫͭ ͨͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ ͔ͤ͋ͦ͡Έ΄͊ΎΣ ͭͦ ͣͦ͗ͤͦ ͫ;͙ͭ͊ͭΈΣ ;ͭͦ ͦͤ͊ ͔ͤ 
͔ͣͤΎ͔ͭͫΎ ͊͘ ͍͔ͫ ͍͔ͪͣΎΦ 
 

 
 
˽ͦΉͭͦͣͯΣ ͔͔͋ͦ͡ ͍͙ͨͪ͊͡Έͤ·ͣ ͔͋ͯ͒ͭ ͔͔ͦͨͪ͒͡ΎͭΈ ͫͦͪͦͫͭ͟Έ ͨͦ ͺ͔ͦͪͣͯ͡ όпύ ͔ͤ ͨͦ ͤ͊;͊͡Έͤͦͣͯ 
ͯ;͊ͫͭͯ͟Σ ͊ ͊͘ ͍͔ͫ ͍͔ͪͣΎ ͨͪͦͻ͔͙ͦ͗͒ͤΎ ;͔͔ͪ͘ ͔͎ͤͦ ͡ Ό͔͚͒Φ 
 
˻͔͔͔͔ͨͪ͒ͤͤͦ͡ ͙ͭ͊ͣ͟ ͦ͋ͪ͊ͦͣ͘ ͤ͊͘;͔͙͔ͤ ͍ͪ͊ͤͦ 117.6 ͣ κ͙ͣͤΣ ;ͭͦ ͍͔͎ͫͦ ͤ͊ пΣу ҈ ͋ͦ͡Έ΄͔ 
͙͔͎ͦ͗͒͊ͣͦͦ ͤ͊͘;͔͙ͤΎ ммнΣн ͣ κ͙ͣͤΦ 
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Testψлмм ˴͙͎͔ͦͤͭͤͤͭ Ϧ˸л-н ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ 
 

 

(aύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлм ͣ чѷͣч

 
(bύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлр ͣ чѷͣч

 
(cύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦм ͣ чѷͣч

 
(dύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦн ͣ чѷͣч

 
(eύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦо ͣ чѷͣч

 
(fύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦп ͣ чѷͣч

 
(gύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦр ͣ чѷͣч

 
(hύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦс ͣ чѷͣч

 
(iύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦт ͣ чѷͣч

 
(jύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦу ͣ чѷͣч

 
(kύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦф ͣ чѷͣч 

˾͙ͫΦ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-н ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 
͍͔ͨͦͪͻ͙ͤͦͫͭΦ 
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͔́ͫͭ 
˽ͦͭͤͦͫͭ͡Έ 
ͨͦͭͦ͊͟Σ 
ͣчκͣч 

˴͙ͦ͡;͔͍ͫͭͦ 
͡Ό͔͚͒ 

˿ͦͪͦͫͭ͟ΈΣ ͣκ͙ͣͤ 
˻͔͙͔ͭͦͤͤ͟͡Σ 

% 
˻͙͔͗͒͊ͣ͊Ύ ͙̅͊ͭ͟;͔ͫ͊͟Ύ 

Test_011_001 0.01 23 120 119 -0.8 

Test_011_002 0.05 112 120 112.2 -6.5 

Test_011_003 0.1 223 104 103.8 -0.2 

Test_011_004 0.2 445 78.3 75.7 -3.3 

Test_011_005 0.3 667 63.4 57.1 -9.9 

Test_011_006 0.4 889 52.7 45.8 -13.2 

Test_011_007 0.5 1112 44.5 37.8 -15.1 

Test_011_008 0.6 1334 37.7 31.5 -16.6 

Test_011_009 0.7 1556 32 26.7 -16.8 

Test_011_010 0.8 1778 27.1 22.5 -16.9 

Test_011_011 0.9 2000 22.8 18.5 -18.9 

́͊͋͡Φ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-н ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 
͍͔ͨͦͪͻ͙ͤͦͫͭΦ

 
˾͙ͫΦ нΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-н ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 

͍͔ͨͦͪͻ͙ͤͦͫͭΦ 

  



36 
 

Testψлмн ˴͙͎͔ͦͤͭͤͤͭ Ϧ˸л-о ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ 
 

 

(aύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлм ͣ чѷͣч

 
(bύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлр ͣ чѷͣч

 
(cύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦм ͣ чѷͣч

 
(dύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦн ͣ чѷͣч

 
(e) ˽ ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦо ͣ чѷͣч

 
(fύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦп ͣ чѷͣч

 
(gύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦр ͣ чѷͣч

 
(hύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦс ͣ чѷͣч

 
(iύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦт ͣ чѷͣч

 
(jύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦу ͣ чѷͣч

 
(kύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦф ͣ чѷͣч 

˾͙ͫΦ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-о ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 
͍͔ͨͦͪͻ͙ͤͦͫͭΦ 

  



37 
 

͔́ͫͭ 
˽ͦͭͤͦͫͭ͡Έ 
ͨͦͭͦ͊͟Σ 
ͣчκͣч 

˴͙ͦ͡;͔͍ͫͭͦ 
͡Ό͔͚͒ 

˿ͦͪͦͫͭ͟ΈΣ ͣκ͙ͣͤ 
˻͔͙͔ͭͦͤͤ͟͡Σ 

% 
˻͙͔͗͒͊ͣ͊Ύ ͙̅͊ͭ͟;͔ͫ͊͟Ύ 

Test_012_001 0.01 16 100 99.5 -0.5 

Test_012_002 0.05 80 100 98.3 -1.7 

Test_012_003 0.1 160 86.7 91.9 6 

Test_012_004 0.2 320 66.3 63.8 -3.8 

Test_012_005 0.3 480 54.3 48.1 -11.4 

Test_012_006 0.4 640 45.8 40.1 -12.5 

Test_012_007 0.5 800 39.2 33.6 -14.4 

Test_012_008 0.6 960 33.9 28.4 -16.1 

Test_012_009 0.7 1120 29.3 25 -14.6 

Test_012_010 0.8 1280 25.4 21.8 -14 

Test_012_011 0.9 1440 21.9 18.6 -15.1 

́͊͋͡Φ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-о ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 
͍͔ͨͦͪͻ͙ͤͦͫͭΦ

 
˾͙ͫΦ нΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-о ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 

͍͔ͨͦͪͻ͙ͤͦͫͭΦ 

  



38 
 

Testψлмо ˴͙͎͔ͦͤͭͤͤͭ Ϧ˸л-о ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ 
 

 

(aύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлм ͣ чѷͣч

 
(bύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлр ͣ чѷͣч

 
(cύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦм ͣ чѷͣч

 
(dύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦн ͣ чѷͣч

 
(eύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦо ͣ чѷͣч

 
(fύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦп ͣ чѷͣч

 
(gύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦр ͣ чѷͣч

 
(hύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦс ͣ чѷͣч

 
(iύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦт ͣ чѷͣч

 
(jύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦу ͣ чѷͣч

 
(kύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦф ͣ чѷͣч 

˾͙ͫΦ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-о ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 
͍͔ͨͦͪͻ͙ͤͦͫͭΦ 

  



39 
 

͔́ͫͭ 
˽ͦͭͤͦͫͭ͡Έ 
ͨͦͭͦ͊͟Σ 
ͣчκͣч 

˴͙ͦ͡;͔͍ͫͭͦ 
͡Ό͔͚͒ 

˿ͦͪͦͫͭ͟ΈΣ ͣκ͙ͣͤ 
˻͔͙͔ͭͦͤͤ͟͡Σ 

% 
˻͙͔͗͒͊ͣ͊Ύ ͙̅͊ͭ͟;͔ͫ͊͟Ύ 

Test_013_001 0.01 20 100 99.7 -0.3 

Test_013_002 0.05 100 100 93.7 -6.3 

Test_013_003 0.1 200 80.1 81.7 2 

Test_013_004 0.2 400 59.7 55.5 -7 

Test_013_005 0.3 600 47.7 41.1 -13.9 

Test_013_006 0.4 800 39.2 33 -15.8 

Test_013_007 0.5 1000 32.7 26.9 -17.6 

Test_013_008 0.6 1200 27.3 22.3 -18.3 

Test_013_009 0.7 1400 22.7 19 -16.2 

Test_013_010 0.8 1600 18.8 16.4 -12.6 

Test_013_011 0.9 1800 15.3 14.2 -7.4 

́͊͋͡Φ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-о ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 
͍͔ͨͦͪͻ͙ͤͦͫͭΦ

 
˾͙ͫΦ нΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-о ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 

͍͔ͨͦͪͻ͙ͤͦͫͭΦ 

  



40 
 

Testψлмп ˴͙͎͔ͦͤͭͤͤͭ Ϧ˸л-п ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ 
 

 

(a) ˽ ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлм ͣ чѷͣч

 
(bύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлр ͣ чѷͣч

 
(cύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦм ͣ чѷͣч

 
(dύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦн ͣ чѷͣч

 
(eύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦо ͣ чѷͣч

 
(fύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦп ͣ чѷͣч

 
(gύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦр ͣ чѷͣч

 
(hύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦс ͣ чѷͣч

 
(iύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦт ͣ чѷͣч

 
(jύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦу ͣ чѷͣч

 
(kύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦф ͣ чѷͣч 

˾͙ͫΦ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-п ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 
͍͔ͨͦͪͻ͙ͤͦͫͭΦ 

  



41 
 

͔́ͫͭ 
˽ͦͭͤͦͫͭ͡Έ 
ͨͦͭͦ͊͟Σ 
ͣчκͣч 

˴͙ͦ͡;͔͍ͫͭͦ 
͡Ό͔͚͒ 

˿ͦͪͦͫͭ͟ΈΣ ͣκ͙ͣͤ 
˻͔͙͔ͭͦͤͤ͟͡Σ 

% 
˻͙͔͗͒͊ͣ͊Ύ ͙̅͊ͭ͟;͔ͫ͊͟Ύ 

Test_014_001 0.01 18 93.8 93.7 -0.2 

Test_014_002 0.05 89 93.8 92.3 -1.6 

Test_014_003 0.1 178 78.5 77.3 -1.5 

Test_014_004 0.2 356 55.6 51.7 -7 

Test_014_005 0.3 534 42.1 36.8 -12.8 

Test_014_006 0.4 712 32.6 26.7 -18.2 

Test_014_007 0.5 889 25.2 20.6 -18.5 

Test_014_008 0.6 1067 19.2 15.1 -21.2 

Test_014_009 0.7 1245 14.1 11.5 -18.3 

Test_014_010 0.8 1423 9.6 8.2 -14.5 

Test_014_011 0.9 1600 5.7 6.5 12.5 

́͊͋͡Φ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-п ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 
͍͔ͨͦͪͻ͙ͤͦͫͭΦ

 
˾͙ͫΦ нΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-п ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 

͍͔ͨͦͪͻ͙ͤͦͫͭΦ 

  



42 
 

Testψлмр ˴͙͎͔ͦͤͭͤͤͭ Ϧ˸л-п ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ 
 

 

(aύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлм ͣ чѷͣч

 
(bύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлр ͣ чѷͣч

 
(c) ˽ ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦм ͣ чѷͣч

 
(dύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦн ͣ чѷͣч

 
(eύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦо ͣ чѷͣч

 
(fύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦп ͣ чѷͣч

 
(gύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦр ͣ чѷͣч

 
(hύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦс ͣ чѷͣч

 
(iύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦт ͣ чѷͣч

 
(jύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦу ͣ чѷͣч 

˾͙ͫΦ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-п ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 
͍͔ͨͦͪͻ͙ͤͦͫͭΦ 

  



43 
 

͔́ͫͭ 
˽ͦͭͤͦͫͭ͡Έ 
ͨͦͭͦ͊͟Σ 
ͣчκͣч 

˴͙ͦ͡;͔͍ͫͭͦ 
͡Ό͔͚͒ 

˿ͦͪͦͫͭ͟ΈΣ ͣκ͙ͣͤ 
˻͔͙͔ͭͦͤͤ͟͡Σ 

% 
˻͙͔͗͒͊ͣ͊Ύ ͙̅͊ͭ͟;͔ͫ͊͟Ύ 

Test_015_001 0.01 23 93.8 93.4 -0.4 

Test_015_002 0.05 112 93.8 89.8 -4.3 

Test_015_003 0.1 223 71.1 78.5 10.4 

Test_015_004 0.2 445 48.2 43.2 -10.3 

Test_015_005 0.3 667 34.7 29.4 -15.3 

Test_015_006 0.4 889 25.2 19.8 -21.4 

Test_015_007 0.5 1112 17.8 12.9 -27.6 

Test_015_008 0.6 1334 11.8 8.2 -30.6 

Test_015_009 0.7 1556 6.7 4.6 -31.1 

Test_015_010 0.8 1778 2.3 3 32.7 

́͊͋͡Φ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-п ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 
͍͔ͨͦͪͻ͙ͤͦͫͭΦ

 
˾͙ͫΦ нΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-п ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 

͍͔ͨͦͪͻ͙ͤͦͫͭΦ 

  



44 
 

Testψлмс ˴͙͎͔ͦͤͭͤͤͭ Ϧ˸л-р ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ 
 

 

(aύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлм ͣ чѷͣч

 
(bύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлр ͣ чѷͣч

 
(cύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦм ͣ чѷͣч

 
(dύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦн ͣ чѷͣч

 
(eύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦо ͣ чѷͣч

 
(fύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦп ͣ чѷͣч

 
(gύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦр ͣ чѷͣч

 
(hύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦс ͣ чѷͣч

 
(iύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦт ͣ чѷͣч

 
(jύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦу ͣ чѷͣч

 
(kύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦф ͣ чѷͣч 

˾͙ͫΦ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-р ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 
͍͔ͨͦͪͻ͙ͤͦͫͭΦ 

  



45 
 

͔́ͫͭ 
˽ͦͭͤͦͫͭ͡Έ 
ͨͦͭͦ͊͟Σ 
ͣчκͣч 

˴͙ͦ͡;͔͍ͫͭͦ 
͡Ό͔͚͒ 

˿ͦͪͦͫͭ͟ΈΣ ͣκ͙ͣͤ 
˻͔͙͔ͭͦͤͤ͟͡Σ 

% 
˻͙͔͗͒͊ͣ͊Ύ ͙̅͊ͭ͟;͔ͫ͊͟Ύ 

Test_016_001 0.01 14 91.4 89.6 -2 

Test_016_002 0.05 67 91.4 87.4 -4.3 

Test_016_003 0.1 133 87.1 97.2 11.6 

Test_016_004 0.2 265 64.5 64.9 0.7 

Test_016_005 0.3 397 51.3 45.9 -10.5 

Test_016_006 0.4 529 41.9 37.6 -10.3 

Test_016_007 0.5 662 34.6 29.8 -13.9 

Test_016_008 0.6 794 28.7 24.4 -14.8 

Test_016_009 0.7 926 23.6 20.4 -13.6 

Test_016_010 0.8 1058 19.3 17.1 -11.4 

Test_016_011 0.9 1191 15.4 14.9 -3.5 

́͊͋͡Φ 1. ˨ ͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-р ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 
͍͔ͨͦͪͻ͙ͤͦͫͭΦ

 
˾͙ͫΦ нΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-р ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 

͍͔ͨͦͪͻ͙ͤͦͫͭΦ 

  



46 
 

Testψлмт ˴͙͎͔ͦͤͭͤͤͭ Ϧ˸л-р ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ 
 

 

(aύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦ01 ͣ чѷͣч

 
(bύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлр ͣ чѷͣч

 
(cύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦм ͣ чѷͣч

 
(dύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦн ͣ чѷͣч

 
(eύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦо ͣ чѷͣч

 
(fύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦп ͣ чѷͣч

 
(gύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦр ͣ чѷͣч

 
(hύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦс ͣ чѷͣч

 
(iύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ 0.7 ͣ чѷͣч

 
(jύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦу ͣ чѷͣч

 
(kύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦф ͣ чѷͣч 

˾͙ͫΦ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-р ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 
͍͔ͨͦͪͻ͙ͤͦͫͭΦ 
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͔́ͫͭ 
˽ͦͭͤͦͫͭ͡Έ 
ͨͦͭͦ͊͟Σ 
ͣчκͣч 

˴͙ͦ͡;͔͍ͫͭͦ 
͡Ό͔͚͒ 

˿ͦͪͦͫͭ͟ΈΣ ͣκ͙ͣͤ 
˻͔͙͔ͭͦͤͤ͟͡Σ 

% 
˻͙͔͗͒͊ ͣ͊Ύ ͙̅͊ͭ͟;͔ͫ͊͟Ύ 

Test_017_001 0.01 17 91.4 90.6 -0.9 

Test_017_002 0.05 83 91.4 86.1 -5.8 

Test_017_003 0.1 166 79.8 77.9 -2.5 

Test_017_004 0.2 331 57.2 54.6 -4.6 

Test_017_005 0.3 496 44 38.9 -11.6 

Test_017_006 0.4 662 34.6 29.8 -13.8 

Test_017_007 0.5 827 27.3 22.6 -17.3 

Test_017_008 0.6 992 21.4 17.4 -18.8 

Test_017_009 0.7 1158 16.4 13.4 -18 

Test_017_010 0.8 1323 12 10.7 -10.8 

Test_017_011 0.9 1488 8.2 8.9 8.9 

́͊͋͡Φ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-р ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 
͍͔ͨͦͪͻ͙ͤͦͫͭΦ

 
˾͙ͫΦ нΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-р ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 

͍͔ͨͦͪͻ͙ͤͦͫͭΦ 

  



48 
 

Testψлму ˴͙͎͔ͦͤͭͤͤͭ Ϧ˸л-с ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ 
 

 

(aύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлм ͣ чѷͣч

 
(bύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлр ͣ чѷͣч

 
(cύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦм ͣ чѷͣч

 
(dύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦн ͣ чѷͣч

 
(eύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦо ͣ чѷͣч

 
(fύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦп ͣ чѷͣч

 
(gύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦр ͣ чѷͣч

 
(hύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦс ͣ чѷͣч

 
(iύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦт ͣ чѷͣч

 
(jύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦу ͣ чѷͣч

 
(kύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦф ͣ чѷͣч 

˾͙ͫΦ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-с ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 
͍͔ͨͦͪͻ͙ͤͦͫͭΦ 
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͔́ͫͭ 
˽ͦͭͤͦͫͭ͡Έ 
ͨͦͭͦ͊͟Σ 
ͣчκͣч 

˴͙ͦ͡;͔͍ͫͭͦ 
͡Ό͔͚͒ 

˿ͦͪͦͫͭ͟ΈΣ ͣκ͙ͣͤ 
˻͔͙͔ͭͦͤͤ͟͡Σ 

% 
˻͙͔͗͒͊ͣ͊Ύ ͙̅͊ͭ͟;͔ͫ͊͟Ύ 

Test_018_001 0.01 13 69.6 68.6 -1.5 

Test_018_002 0.05 63 69.6 68.5 -1.7 

Test_018_003 0.1 126 69.6 66.1 -5.1 

Test_018_004 0.2 252 54.2 52.8 -2.6 

Test_018_005 0.3 378 43.4 40.4 -6.7 

Test_018_006 0.4 504 35.7 32.9 -7.8 

Test_018_007 0.5 630 29.7 26.6 -10.5 

Test_018_008 0.6 756 24.8 21.9 -11.6 

Test_018_009 0.7 882 20.7 18.4 -10.8 

Test_018_010 0.8 1008 17.1 15.7 -7.9 

Test_018_011 0.9 1134 13.9 13.7 -1.3 

́͊͋͡Φ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-с ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 
͍͔ͨͦͪͻ͙ͤͦͫͭΦ

 
˾͙ͫΦ нΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-с ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 

͍͔ͨͦͪͻ͙ͤͦͫͭΦ 
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Testψлмф ˴͙͎͔ͦͤͭͤͤͭ Ϧ˸л-с ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ 
 

 

(aύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлм ͣ чѷͣч

 
(bύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлр ͣ чѷͣч

 
(cύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦм ͣ чѷͣч

 
(dύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦн ͣ чѷͣч

 
(eύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦо ͣ чѷͣч

 
(f) ˽ ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦп ͣ чѷͣч

 
(gύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦр ͣ чѷͣч

 
(hύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦс ͣ чѷͣч

 
(iύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦт ͣ чѷͣч

 
(jύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦу ͣ чѷͣч

 
(kύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦф ͣ чѷͣч 

˾͙ͫΦ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-с ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 
͍͔ͨͦͪͻ͙ͤͦͫͭΦ 
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͔́ͫͭ 
˽ͦͭͤͦͫͭ͡Έ 
ͨͦͭͦ͊͟Σ 
ͣчκͣч 

˴͙ͦ͡;͔͍ͫͭͦ 
͡Ό͔͚͒ 

˿ͦͪͦͫͭ͟ΈΣ ͣκ͙ͣͤ 
˻͔͙͔ͭͦͤͤ͟͡Σ 

% 
˻͙͔͗͒͊ͣ͊Ύ ͙̅͊ͭ͟;͔ͫ͊͟Ύ 

Test_019_001 0.01 16 69.6 68.3 -1.9 

Test_019_002 0.05 79 69.6 67.9 -2.5 

Test_019_003 0.1 158 66.8 62.5 -6.5 

Test_019_004 0.2 315 48.3 48.4 0.2 

Test_019_005 0.3 473 37.4 34.6 -7.6 

Test_019_006 0.4 630 29.7 26.1 -12.2 

Test_019_007 0.5 788 23.7 20.5 -13.4 

Test_019_008 0.6 945 18.8 16.1 -14.6 

Test_019_009 0.7 1103 14.7 12.7 -13.6 

Test_019_010 0.8 1260 11.1 10.2 -8.5 

Test_019_011 0.9 1418 8 8.4 6.3 

́͊͋͡Φ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-с ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 
͍͔ͨͦͪͻ͙ͤͦͫͭΦ

 
˾͙ͫΦ нΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-с ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 

͍͔ͨͦͪͻ͙ͤͦͫͭΦ 
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Test_020 ˴ ͙͎͔ͦͤͭͤͤͭ Ϧ˸л-т ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ 
 

 

(aύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлм ͣ чѷͣч

 
(bύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлр ͣ чѷͣч

 
(cύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦм ͣ чѷͣч

 
(dύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦн ͣ чѷͣч

 
(eύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦо ͣ чѷͣч

 
(fύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦп ͣ чѷͣч

 
(gύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦр ͣ чѷͣч

 
(hύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦс ͣ чѷͣч

 
(iύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦт ͣ чѷͣч

 
(jύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦу ͣ чѷͣч

 
(kύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦф ͣ чѷͣч 

˾͙ͫΦ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-т ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 
͍͔ͨͦͪͻ͙ͤͦͫͭΦ 
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͔́ͫͭ 
˽ͦͭͤͦͫͭ͡Έ 
ͨͦͭͦ͊͟Σ 
ͣчκͣч 

˴͙ͦ͡;͔͍ͫͭͦ 
͡Ό͔͚͒ 

˿ͦͪͦͫͭ͟ΈΣ ͣκ͙ͣͤ 
˻͔͙͔ͭͦͤͤ͟͡Σ 

% 
˻͙͔͗͒͊ͣ͊Ύ ͙̅͊ͭ͟;͔ͫ͊͟Ύ 

Test_020_001 0.01 14 45 44.5 -1.2 

Test_020_002 0.05 67 45 44.6 -1 

Test_020_003 0.1 133 45 43.2 -4 

Test_020_004 0.2 265 36.8 39.2 6.4 

Test_020_005 0.3 397 29 28.2 -2.9 

Test_020_006 0.4 529 23.5 22.1 -6 

Test_020_007 0.5 662 19.3 17.6 -8.4 

Test_020_008 0.6 794 15.8 14.4 -8.9 

Test_020_009 0.7 926 12.8 11.8 -8.1 

Test_020_010 0.8 1058 10.3 9.8 -4.7 

Test_020_011 0.9 1191 8 8.4 4.5 

́͊͋͡Φ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-т ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 
͍͔ͨͦͪͻ͙ͤͦͫͭΦ

 
˾͙ͫΦ нΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-т ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 

͍͔ͨͦͪͻ͙ͤͦͫͭΦ 
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Testψлнм ˴͙͎͔ͦͤͭͤͤͭ Ϧ˸л-т ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ 
 

 

(aύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлм ͣ чѷͣч

 
(b) ˽ ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлр ͣ чѷͣч

 
(cύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦм ͣ чѷͣч

 
(dύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦн ͣ чѷͣч

 
(eύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦо ͣ чѷͣч

 
(fύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦп ͣ чѷͣч

 
(gύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦр ͣ чѷͣч

 
(hύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦс ͣ чѷͣч

 
(iύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦт ͣ чѷͣч

 
(j) ˽ ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦу ͣ чѷͣч

 
(kύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦф ͣ чѷͣч 

˾͙ͫΦ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-т ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 
͍͔ͨͦͪͻ͙ͤͦͫͭΦ 
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͔́ͫͭ 
˽ͦͭͤͦͫͭ͡Έ 
ͨͦͭͦ͊͟Σ 
ͣчκͣч 

˴͙ͦ͡;͔͍ͫͭͦ 
͡Ό͔͚͒ 

˿ͦͪͦͫͭ͟ΈΣ ͣκ͙ͣͤ 
˻͔͙͔ͭͦͤͤ͟͡Σ 

% 
˻͙͔͗͒͊ͣ͊Ύ ͙̅͊ͭ͟;͔ͫ͊͟Ύ 

Test_021_001 0.01 17 45 45 0 

Test_021_002 0.05 83 45 44.5 -1.3 

Test_021_003 0.1 166 45 41.5 -7.7 

Test_021_004 0.2 331 32.5 32.6 0.3 

Test_021_005 0.3 496 24.8 23.4 -5.6 

Test_021_006 0.4 662 19.3 17.5 -9.3 

Test_021_007 0.5 827 15 13.1 -12.4 

Test_021_008 0.6 992 11.5 10.1 -12.2 

Test_021_009 0.7 1158 8.5 7.7 -10.1 

Test_021_010 0.8 1323 6 6.2 2.7 

Test_021_011 0.9 1488 3.7 4.3 16.1 

́͊͋͡Φ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-т ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 
͍͔ͨͦͪͻ͙ͤͦͫͭΦ

 
˾͙ͫΦ 2. ˨ ͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-т ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 

͍͔ͨͦͪͻ͙ͤͦͫͭΦ 

  



56 
 

¢Ŝǎǘψлнн ˴͙͎͔ͦͤͭͤͤͭ Ϧ˽͙ͦ͗͡·͔ ͡Ό͙͒Ϧ 
 

 

(aύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлм ͣ чѷͣч

 
(bύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлр ͣ чѷͣч

 
(cύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦм ͣ чѷͣч

 
(dύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦн ͣ чѷͣч

 
(eύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦо ͣ чѷͣч

 
(fύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦп ͣ чѷͣч

 
(gύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦр ͣ чѷͣч

 
(hύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦс ͣ чѷͣч

 
(iύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦт ͣ чѷͣч

 
(jύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦу ͣ чѷͣч

 
(kύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦф ͣ чѷͣч 

˾͙ͫΦ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˽͙ͦ͗͡·͔ ͡Ό͙͒Ϧ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 
͍͔ͨͦͪͻ͙ͤͦͫͭΦ 
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͔́ͫͭ 
˽ͦͭͤͦͫͭ͡Έ 
ͨͦͭͦ͊͟Σ 
ͣчκͣч 

˴͙ͦ͡;͔͍ͫͭͦ 
͡Ό͔͚͒ 

˿ͦͪͦͫͭ͟ΈΣ ͣκ͙ͣͤ 
˻͔͙͔ͭͦͤͤ͟͡Σ 

% 
˻͙͔͗͒͊ͣ͊Ύ ͙̅͊ͭ͟;͔ͫ͊͟Ύ 

Test_022_001 0.01 16 80 79.2 -1 

Test_022_002 0.05 80 80 77.4 -3.2 

Test_022_003 0.1 160 69.4 68.4 -1.4 

Test_022_004 0.2 320 53 50.8 -4.3 

Test_022_005 0.3 480 43.4 38.2 -12.1 

Test_022_006 0.4 640 36.7 32.7 -10.9 

Test_022_007 0.5 800 31.4 26.8 -14.7 

Test_022_008 0.6 960 27.1 23 -15.2 

Test_022_009 0.7 1120 23.5 20 -14.7 

Test_022_010 0.8 1280 20.3 18 -11.5 

Test_022_011 0.9 1440 17.5 15.9 -9.1 

́͊͋͡Φ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˽͙ͦ͗͡·͔ ͡Ό͙͒Ϧ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 
͍͔ͨͦͪͻ͙ͤͦͫͭΦ

 
˾͙ͫΦ нΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˽͙ͦ͗͡·͔ ͡Ό͙͒Ϧ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 

͍͔ͨͦͪͻ͙ͤͦͫͭΦ 
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Test_023 ˴ ͙͎͔ͦͤͭͤͤͭ Ϧ˽͙ͦ͗͡·͔ ͔ͤͣͦ΅ͤ·͔ ͡Ό͙͒Ϧ 
 

 

(aύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлм ͣ чѷͣч

 
(bύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлр ͣ чѷͣч

 
(cύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦм ͣ чѷͣч

 
(dύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦн ͣ чѷͣч

 
(eύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦо ͣ чѷͣч

 
(fύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦп ͣ чѷͣч

 
(gύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦр ͣ чѷͣч

 
(hύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦс ͣ чѷͣч

 
(iύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦт ͣ чѷͣч

 
(jύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦу ͣ чѷͣч

 
(kύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦф ͣ чѷͣч 

˾͙ͫΦ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˽͙ͦ͗͡·͔ ͔ͤͣͦ΅ͤ·͔ ͡Ό͙͒Ϧ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 
͍͔ͨͦͪͻ͙ͤͦͫͭΦ 
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͔́ͫͭ 
˽ͦͭͤͦͫͭ͡Έ 
ͨͦͭͦ͊͟Σ 
ͣчκͣч 

˴͙ͦ͡;͔͍ͫͭͦ 
͡Ό͔͚͒ 

˿ͦͪͦͫͭ͟ΈΣ ͣκ͙ͣͤ 
˻͔͙͔ͭͦͤͤ͟͡Σ 

% 
˻͙͔͗͒͊ͣ͊Ύ ͙̅͊ͭ͟;͔ͫ͊͟Ύ 

Test_023_001 0.01 10 25 24.9 -0.4 

Test_023_002 0.05 50 25 24.9 -0.6 

Test_023_003 0.1 100 25 24.1 -3.5 

Test_023_004 0.2 200 24.6 23 -6.6 

Test_023_005 0.3 300 20.2 20.3 0.4 

Test_023_006 0.4 400 17.1 17.1 -0.2 

Test_023_007 0.5 500 14.8 14.2 -3.5 

Test_023_008 0.6 600 12.8 12.2 -4.8 

Test_023_009 0.7 700 11.2 10.7 -4.1 

Test_023_010 0.8 800 9.7 9.4 -3.7 

Test_023_011 0.9 900 8.5 8.6 1 

́͊͋͡Φ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˽͙ͦ͗͡·͔ ͔ͤͣͦ΅ͤ·͔ ͡Ό͙͒Ϧ ͨͦ 
͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ ͍͔ͨͦͪͻ͙ͤͦͫͭΦ

 
˾͙ͫΦ нΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˽͙ͦ͗͡·͔ ͔ͤͣͦ΅ͤ·͔ ͡Ό͙͒Ϧ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ 

͍͔ͨͦͪͻ͙ͤͦͫͭΦ 
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Testψлнп ˴͙͎͔ͦͤͭͤͤͭ Ϧ˿͔ͨ͡·͔ ͙ ͍͙ͫ͊͋ͦ͒͡Ύ΅͙͔ ͡Ό͙͒Ϧ 
 

 

(aύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлм ͣ чѷͣч

 
(b) ˽ ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлр ͣ чѷͣч

 
(cύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦм ͣ чѷͣч

 
(dύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦн ͣ чѷͣч

 
(eύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦо ͣ чѷͣч

 
(fύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦп ͣ чѷͣч

 
(gύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦр ͣ чѷͣч

 
(hύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦс ͣ чѷͣч

 
(iύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦт ͣ чѷͣч

 
(j) ˽ ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦу ͣ чѷͣч

 
(kύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦф ͣ чѷͣч 

˾͙ͫΦ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˿͔ͨ͡·͔ ͙ ͍͙ͫ͊͋ͦ͒͡Ύ΅͙͔ ͡Ό͙͒Ϧ ͨͦ 
͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ ͍͔ͨͦͪͻ͙ͤͦͫͭΦ 
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͔́ͫͭ 
˽ͦͭͤͦͫͭ͡Έ 
ͨͦͭͦ͊͟Σ 
ͣчκͣч 

˴͙ͦ͡;͔͍ͫͭͦ 
͡Ό͔͚͒ 

˿ͦͪͦͫͭ͟ΈΣ ͣκ͙ͣͤ 
˻͔͙͔ͭͦͤͤ͟͡Σ 

% 
˻͙͔͗͒͊ͣ͊Ύ ͙̅͊ͭ͟;͔ͫ͊͟Ύ 

Test_024_001 0.01 5 26 25.7 -1 

Test_024_002 0.05 25 26 25.6 -1.5 

Test_024_003 0.1 50 26 26 -0.2 

Test_024_004 0.2 100 26 25.6 -1.5 

Test_024_005 0.3 150 25.7 23.9 -7.2 

Test_024_006 0.4 200 23 24.8 7.8 

Test_024_007 0.5 250 20.8 22.3 7.3 

Test_024_008 0.6 300 19.1 19.2 0.9 

Test_024_009 0.7 350 17.6 17 -3.2 

Test_024_010 0.8 400 16.3 15.2 -6.6 

Test_024_011 0.9 450 15.1 12.9 -14.9 

́͊͋͡Φ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˿͔ͨ͡·͔ ͙ ͍͙ͫ͊͋ͦ͒͡Ύ΅͙͔ ͡Ό͙͒Ϧ ͨͦ 
͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ ͍͔ͨͦͪͻ͙ͤͦͫͭΦ

 
˾͙ͫΦ нΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˿͔ͨ͡·͔ ͙ ͍͙ͫ͊͋ͦ͒͡Ύ΅͙͔ ͡Ό͙͒Ϧ ͨͦ 

͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ ͍͔ͨͦͪͻ͙ͤͦͫͭΦ 
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ˢ͙ͤ͊͘͡ ͔ͪͯ͘͡Έ͍ͭ͊ͭͦ 
 

˿͟ ͦͪͦͫͭΈ ͍͙͔͙͒͗ͤΎ ͡Ό͔͚͒ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έͤͦͣͯ ͙ͨͯͭ ͙ͨͪ ͔͙͍͙͙ͣͦ͒ͪͦ͊ͤ͡ ͫ ͨͦͣͦ΅ΈΌ 
͎ͨͪͦͪ͊ͣͣ· Fenix+ 3 ͻͦͪͦ΄ͦ ͍͔͍͔ͫͦͦͭͭͫͭͯͭ ͍͙͙͊ͫͣͦͫͭ͘ΎͣΣ ͔͍͔ͨͪ͒ͫͭ͊ͤͤ͡·ͣ ͍ ͔͙͔ͣͭͦ͒͟Φ 
˻͔͙͔ͭͦͤͤ͟͡Σ ͊͟͟ ͍͙ͨͪ͊ͦ͡Σ ͔ͤ ͔͍ͨͪ·΄͔͊ͭ 10%. 
˹͙͊͋ͦ͡Έ΄͔͔ ͔͙͔ͦͭͦͤͤ͟͡ ͤ͊͋͡Ό͔͒͊ͭͫΎ ͍ ͫͼ͔͙ͤ͊ͪΎͻ ͫ ͦ;͔ͤΈ ͋ͦ͡Έ΄͚ͦ ͨͦͭͤͦͫͭ͡ΈΌ ͨͦͭͦ͊͟Σ 
ͦͭͦͪ͊͟Ύ ͔ͪ͒ͦ͟ ͤ͊͋͡Ό͔͒͊ͭͫΎ ͙ͨͪ ͔ͪ͊͡Έ͚ͤͦ Ή͍͊ͯ͊͟ͼ͙͙ ͡Ό͔͚͒Φ  
˴͊͟ ͍͙ͨͪ͊ͦ͡ ͫ ͔ͪ͒ͤΎΎ ͫͦͪͦͫͭ͟Έ ͍͙͔͙͒͗ͤΎ ͨͦͭͦ͊͟Σ ͨͦͯ͡;͔ͤͤ͊Ύ ͙͘ ͔ͪͯ͘͡Έ͍ͭ͊ͭͦ ͔͙͍͙ͣͦ͒ͪͦ͊ͤ͡ΎΣ 
͊͟͟ ͍͙ͨͪ͊ͦ͡ ͦ͊͘͟·͍͔͊ͭͫΎ ͙͔ͤ͗ ͦ ͙͔͎͗͒͊ͣͦͦ ͤ͊͘;͔͙ͤΎΣ ͪ͊ͫͫ;͙͎ͭ͊ͤͤͦͦ ͨͦ ͺͦͪͣͯ͡ ͔(1). 
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1.2. ˨ ͍͙͔͙͔͗ͤ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘ 
 

˻͙͙͔ͨͫ͊ͤ ͎ͪͯͨͨ· ͔͍ͭͫͭͦ 
˸͔͙ͭͦ͒͊͟ [1] ͤ ͔ ͔͙ͫͦ͒ͪ͗ͭ ͙ͤͺͦͪͣ͊ͼ͙Ό ͦ ͍͙͙͙͊ͫͣͦͫͭ͘ ͙ͫͦͪͦͫͭ͟ ͍͙͔͙͒͗ͤΎ ͡Ό͔͚͒ ͨͦ 
͔͙ͫͭͤ͡ͼ͊ͣ ͙ͪ͊͘͡;͎ͤͦͦ ͎ͯ͊͡ ͤ͊ͦͤ͊͟͡Φ ˿;͙͔ͭ͊ͣΣ ;ͭͦ ͨͦ ͡Ό͋·ͣ ͔͙ͫͭͤ͡ͼ͊ͣ ͡Ό͙͒ ͍͙͒͗ͯͭͫΎ ͫͦ 
ͫͦͪͦͫͭ͟ΈΌΣ ͔͔ͦͨͪ͒͡Ύ͔͚ͣͦ ͍·͔͙͔ͪ͊͗ͤͣ (1) ͙  ͭ͊ ͙͋͡ͼ͔͚ 1. 
˿ͼ͔͙͚ͤ͊ͪ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ ͔͙ͫͭͤ͡ͼͯ ΄͙͙͚ͪͤͦ п ͣ Σ ͍·͚ͫͦͭͦ ол ͣ  ͙ ͙͚͒ͤͦ͡ ͍ ͔ͨͪͦ͟ͼ͙͙ 
͍͚ͪ͊ͤͦ пл ͣ Φ ͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͙͒ͤ͊͡ ͔͙ͫͭͤ͡ͼ· ͍ͫͦͫͭ͊͡Ύ͔ͭ 50 ͣ . ́ ͊͟ ͊͟͟ ͫͦͪͦͫͭ͟Έ ͍͙͔͙͒͗ͤΎ ͔ͤ 
͍͙͙͊ͫͭ͘ ͦͭ ͎ͯ͊͡ ͤ͊ͦͤ͊͟͡ ͔͙ͫͭͤ͡ͼ·Σ ͯ͊͊ͤͤ͘͟·͔ ͔ͨ͊ͪ͊ͣͭͪ· ͍·͋ͪ͊ͤ· ͙͡΄Έ ͒͡Ύ ͯͨͪͦ΅͔͙ͤΎ 
͍·;͙͔͙͚ͫͤ͡. 
˹͊ ͙͔ͤ͗ͤͣ ͍͔ͯͪͦͤ ͔͙ͫͭͤ͡ͼ· ͔ͪ͊ͫͨͦͦ͗ͤ͡ ͍·ͻͦ͒ ͙  ͔͎͙ͪͫͭͪ͊ͭͦͪ. ʕ  ͚͒͊ͤͤͦ ͎͔ͪͯͨͨ ͔͍ͭͫͭͦ 
͔͎͙ͪͫͭͪ͊ͭͦͪ ͔ͤ ͙ͫͨͦ͡Έ͔ͯͭͫ͘Ύ ͒͡Ύ ͙͊͟͟ͻ-͙͋ͦ͡ ͪ͊ͫ;͔͍ͭͦΦ 
 
˿ͦͪͦͫͭ͟Έ ͔͔ͦͨͪ͒͡Ύ͔ͭͫΎ ͨͦ ͺ͔ͦͪͣͯ͡ όпύ ό͔͒ͭ͊͡Έ͔ͤͦ ͙͙͔ͦͨͫ͊ͤ ͫͣΦ ͍ ͙͙͙ͦͨͫ͊ͤ ͎ͪͯͨͨ· ͔͍ͭͫͭͦ 
͍͙͔͙͒͗ͤΎ ͨͦ ͎͙ͦͪͦͤͭ͊͘͡Έͤͦͣͯ ͙ͨͯͭύΦ ˽͙ͪ Ήͭͦͣ ͙ͫͨͦ͡Έ͔ͯͭͫ͘Ύ ͍͙͙͊ͫͣͦͫͭ͘Έ ͙ͦ͟͡;͔͍ͫͭͦ ͡Ό͔͚͒Σ 
ͨͪͦ΄͔͒΄͙ͻ ;͔͔ͪ͘ ͔͔͙ͫͪ͒ͤͯ ͔͙ͫͭͤ͡ͼ· ό͊ ͔ͤ ;͔͔ͪ͘ ͔͎͙ͪͫͭͪ͊ͭͦͪ ͍ ͙ͤͯ͘ ͔͙ͫͭͤ͡ͼ·). 
 

ὠ
Ͻ
Ͻ (4) 

 
˻͙͔͗͒͊ͣ·͔ ͔ͪͯ͘͡Έͭ͊ͭ· 
˿ͦͪͦͫͭ͟Έ ͍͙͔͙͒͗ͤΎ ͡Ό͔͚͒Σ ͔͔͔ͦͨͪ͒ͤͤ͊͡Ύ ͨͦ ͺ͔ͦͪͣͯ͡ όпύ ͍͔͍͔ͫͦͦͭͭͫͭͯͭ ͤ͊͘;͔͙ͤΌ ͙ͫͦͪͦͫͭ͟Σ 
ͪ͊ͫͫ;͙ͭ͊ͤͤͦͣͯ ͨͦ ͺ͔ͦͪͣͯ͡ όмύ. 
 
˽͙͔ͪͣ;͙͔͊ͤ 
˽͙ͪ ͙͔͊ͤ͊͘͡ ͔ͪͯ͘͡Έ͍ͭ͊ͭͦ ͔͙͍͙ͣͦ͒ͪͦ͊ͤ͡Ύ Ή͚ͭͦ ͎ͪͯͨͨ· ͔͍ͭͫͭͦ ͔͔ͫ͒ͯͭ͡ ͙͔ͣͭΈ ͍ ͍͙͒ͯ ͍͒͊ 
ͺ͊ͭͦͪ͊͟Σ ͦͭͦͪ͟·͔ ͔͔ͦͨͪ͒͡ΎΌͭ ͍͙͔͙͔͒͗ͤ ͡Ό͔͚͒ ͙ ͎ͣͦͯͭ ͍͙ͤͦͫͭΈ ͙͔͙ͫͫͭͣ͊ͭ;͔ͫͯ͟Ό ͦ΄͙͋ͯ͟ ͍ 
ͨͦͯ͡;͔͊ͣ·͔ ͔ͪͯ͘͡Έͭ͊ͭ·Φ ˻ ͔ͫͦ͋ͤͤͦ ͙ͻ ͍͙͡Ύ͙͔ͤ ͔ͣͦ͗ͭ ͋·ͭΈ ͙ͫ͡Έͤͦ ͒͡Ύ ͫͼ͔͙͔͍ͤ͊ͪ ͫ 
͙͎͔͙ͦͤͭͤͤͭ͊ͣ͟ ͡Ό͔͚͒ ͫ ͋ͦ͡Έ΄͚ͦ ͨͦ͡΅͊͒ΈΌ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ ͔ͨͪͦ͟ͼ͙͙Φ 

1. ˤ ͔ͭͯ͟΅͔͚ ͍͔͙͙ͪͫ ͎ͨͪͦͪ͊ͣͣ· FenixҌ ͡Ό͙͒ ͔ͤ ͎ͣͦͯͭ ͔͍͙͍ͣ͊ͤͪͪͦ͊ͭΈ ό͎ͦ͋ͦͤΎͭΈύ ͎͙͒ͪͯͻ 
͡Ό͔͚͒ ͤ͊ ͔͙ͫͭͤ͡ͼ͊ͻ ͙ ͨ͊ͤ͒ͯͫ͊ͻΦ ˹͊ ͔͙ͫͭͤ͡ͼ͊ͻ ͙ ͨ͊ͤ͒ͯͫ͊ͻ ͦ ͙ͤ ͍͙͎͒͊ΌͭͫΎ ͭͦ͡Έͦ͟ ͍͒ͦ͡Έ 
͙ͻ ͙ͦͫΦ 

2. ˽͙ͪ ͨͦͭͤͦͫͭ͡Ύͻ ͋ͦ͡Έ΄͔ лΣ5 ͣ 2κ 2ͣ ͡ Ό͙͒ ͎ͪ͊ͫͨͦ͊͊͡ΌͭͫΎ ͔ͤ ͫͯ͡;͚͊ͤͦΣ ͊ ͨͦ 
ͨͪΎ͎ͣͦͯͦ͡Έ͚ͤͦ ͙͙͡ ͎͔͎ͫ͊ͦͤ͊͟͡Έ͚ͤͦ ͔͔ͫͭ͟Φ 

 
˾͔ͯ͘͡Έͭ͊ͭ· ͔͙͍͙ͣͦ͒ͪͦ͊ͤ͡Ύ 
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Testψлнр ˴͙͎͔ͦͤͭͤͤͭ Ϧˣ͔͔͔ͪͣͤͤ·͔ ͔͗ͤ΅͙ͤ·Ϧ 
 

 

(aύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлм ͣ чѷͣч

 
(bύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлр ͣ чѷͣч

 
(cύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦм ͣ чѷͣч

 
(dύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦн ͣ чѷͣч

 
(eύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦо ͣ чѷͣч

 
(fύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦп ͣ чѷͣч

 
(gύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦр ͣ чѷͣч

 
(hύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦс ͣ чѷͣч

 
(iύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦт ͣ чѷͣч

 
(jύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦу ͣ чѷͣч

 
(kύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦф ͣ чѷͣч 

˾͙ͫΦ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧˣ͔͔͔ͪͣͤͤ·͔ ͔͗ͤ΅͙ͤ·Ϧ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ 
  



65 
 

͔́ͫͭ 
˽ͦͭͤͦͫͭ͡Έ 
ͨͦͭͦ͊͟Σ 
ͣчκͣч 

˴͙ͦ͡;͔͍ͫͭͦ 
͡Ό͔͚͒ 

˿ͦͪͦͫͭ͟ΈΣ ͣκ͙ͣͤ 
˻͔͙͔ͭͦͤͤ͟͡Σ 

% 
˻͙͔͗͒͊ͣ͊Ύ ͙̅͊ͭ͟;͔ͫ͊͟Ύ 

Test_025_001 0.01 11 42.4 42.4 0 

Test_025_002 0.05 54 42.4 42.4 0 

Test_025_003 0.1 107 42.4 42.4 0 

Test_025_004 0.2 214 34.8 39.7 14 

Test_025_005 0.3 320 29.1 30.6 5.2 

Test_025_006 0.4 427 25 26.3 5.5 

Test_025_007 0.5 534 21.8 23.1 5.9 

Test_025_008 0.6 640 19.2 21 9.3 

Test_025_009 0.7 747 17 18.3 7.5 

Test_025_010 0.8 854 15.1 15.2 0.6 

Test_025_011 0.9 960 13.4 12.8 -4.7 

́͊͋͡Φ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧˣ͔͔͔ͪͣͤͤ·͔ ͔͗ͤ΅͙ͤ·Ϧ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ

 
˾͙ͫΦ нΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧˣ͔͔͔ͪͣͤͤ·͔ ͔͗ͤ΅͙ͤ·Ϧ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ 

  



66 
 

Testψлнс ˴͙͎͔ͦͤͭͤͤͭ Ϧ˥ͯ͡ͻ͙͔ ͙ ͫ͊͋ͦͫ͡͡·΄͊΅͙͔ ͡Ό͙͒Ϧ 
 

 

(aύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлм ͣ чѷͣч

 
(bύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлр ͣ чѷͣч

 
(cύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦм ͣ чѷͣч

 
(dύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦн ͣ чѷͣч

 
(eύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦо ͣ чѷͣч

 
(fύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦп ͣ чѷͣч

 
(gύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦр ͣ чѷͣч

 
(h) ˽ ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦс ͣ чѷͣч

 
(iύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦт ͣ чѷͣч

 
(jύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦу ͣ чѷͣч

 
(kύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦф ͣ чѷͣч 

˾͙ͫΦ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˥ͯ͡ͻ͙͔ ͙ ͫ͊͋ͦͫ͡͡·΄͊΅͙͔ ͡Ό͙͒Ϧ ͨͦ ͔͙ͫͭͤ͡ͼ͔ 
͍͙ͤ͘Φ 

  



67 
 

͔́ͫͭ 
˽ͦͭͤͦͫͭ͡Έ 
ͨͦͭͦ͊͟Σ 
ͣчκͣч 

˴͙ͦ͡;͔͍ͫͭͦ 
͡Ό͔͚͒ 

˿ͦͪͦͫͭ͟ΈΣ ͣκ͙ͣͤ 
˻͔͙͔ͭͦͤͤ͟͡Σ 

% 
˻͙͔͗͒͊ͣ͊Ύ ͙̅͊ͭ͟;͔ͫ͊͟Ύ 

Test_026_001 0.01 8 82 82 0 

Test_026_002 0.05 40 82 82 0 

Test_026_003 0.1 80 82 82 0 

Test_026_004 0.2 160 79.1 82.1 3.9 

Test_026_005 0.3 240 66.4 73.6 10.7 

Test_026_006 0.4 320 57.5 63.8 11 

Test_026_007 0.5 400 50.5 53.6 6 

Test_026_008 0.6 480 44.8 49.9 11.2 

Test_026_009 0.7 560 40 43.8 9.5 

Test_026_010 0.8 640 35.9 35.6 -0.7 

Test_026_011 0.9 720 32.2 28.6 -11.3 

́͊͋͡Φ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˥ͯ͡ͻ͙͔ ͙ ͫ͊͋ͦͫ͡͡·΄͊΅͙͔ ͡Ό͙͒Ϧ ͨ ͦ ͔͙ͫͭͤ͡ͼ͔ 
͍͙ͤ͘Φ

 
˾͙ͫΦ нΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˥ͯ͡ͻ͙͔ ͙ ͫ͊͋ͦͫ͡͡·΄͊΅͙͔ ͡Ό͙͒Ϧ ͨͦ ͔͙ͫͭͤ͡ͼ͔ 

͍͙ͤ͘Φ 

  



68 
 

Testψлнт ˴͙͎͔ͦͤͭͤͤͭ Ϧ˨͔͙ͭ ͫ ͎͙ͦͪ͊ͤ;͔ͤͤ·͙ͣ ͍ͦͣͦ͗ͤͦͫͭ͘Ύ͙ͣϦ 
 

 

(aύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлм ͣ чѷͣч

 
(bύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлр ͣ чѷͣч

 
(cύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦм ͣ чѷͣч

 
(dύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦн ͣ чѷͣч

 
(eύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦо ͣ чѷͣч

 
(fύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦп ͣ чѷͣч

 
(gύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦр ͣ чѷͣч

 
(hύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦс ͣ чѷͣч

 
(iύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦт ͣ чѷͣч

 
(jύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦу ͣ чѷͣч

 
(kύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦф ͣ чѷͣч 

˾͙ͫΦ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˨͔͙ͭ ͫ ͎͙ͦͪ͊ͤ;͔ͤͤ·͙ͣ ͍ͦͣͦ͗ͤͦͫͭ͘Ύ͙ͣϦ ͨͦ 
͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ 
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͔́ͫͭ 
˽ͦͭͤͦͫͭ͡Έ 
ͨͦͭͦ͊͟Σ 
ͣчκͣч 

˴͙ͦ͡;͔͍ͫͭͦ 
͡Ό͔͚͒ 

˿ͦͪͦͫͭ͟ΈΣ ͣκ͙ͣͤ 
˻͔͙͔ͭͦͤͤ͟͡Σ 

% 
˻͙͔͗͒͊ͣ͊Ύ ͙̅͊ͭ͟;͔ͫ͊͟Ύ 

Test_027_001 0.01 11 23 23 0 

Test_027_002 0.05 54 23 22.7 -1.2 

Test_027_003 0.1 107 22.7 24.9 9.5 

Test_027_004 0.2 214 19.4 21.6 11.5 

Test_027_005 0.3 320 17.4 18.5 6 

Test_027_006 0.4 427 16 16.4 2.6 

Test_027_007 0.5 534 15 15.4 2.8 

Test_027_008 0.6 640 14.1 14.8 5.5 

Test_027_009 0.7 747 13.3 13.6 1.7 

Test_027_010 0.8 854 12.7 12.1 -4.8 

Test_027_011 0.9 960 12.1 10 -17.6 

́͊͋͡Φ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˨͔͙ͭ ͫ ͎͙ͦͪ͊ͤ;͔ͤͤ·͙ͣ ͍ͦͣͦ͗ͤͦͫͭ͘Ύ͙ͣϦ ͨͦ 
͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ

 
˾͙ͫΦ нΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˨͔͙ͭ ͫ ͎͙ͦͪ͊ͤ;͔ͤͤ·͙ͣ ͍ͦͣͦ͗ͤͦͫͭ͘Ύ͙ͣϦ ͨͦ 

͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ 
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¢Ŝǎǘψлну ˴͙͎͔ͦͤͭͤͤͭ Ϧ˨ͦ΄ͦ͟͡Έ͙͙ͤ͟Ϧ 
 

 

(aύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлм ͣ чѷͣч

 
(bύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлр ͣ чѷͣч

 
(cύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦм ͣ чѷͣч

 
(dύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦн ͣ чѷͣч

 
(eύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦо ͣ чѷͣч

 
(fύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦп ͣ чѷͣч

 
(gύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦр ͣ чѷͣч

 
(hύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦс ͣ чѷͣч

 
(iύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦт ͣ чѷͣч

 
(jύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦу ͣ чѷͣч

 
(kύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦф ͣ чѷͣч 

˾͙ͫΦ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˨ͦ΄ͦ͟͡Έ͙͙ͤ͟Ϧ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ 
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͔́ͫͭ 
˽ͦͭͤͦͫͭ͡Έ 
ͨͦͭͦ͊͟Σ 
ͣчκͣч 

˴͙ͦ͡;͔͍ͫͭͦ 
͡Ό͔͚͒ 

˿ͦͪͦͫͭ͟ΈΣ ͣκ͙ͣͤ 
˻͔͙͔ͭͦͤͤ͟͡Σ 

% 
˻͙͔͗͒͊ͣ͊Ύ ͙̅͊ͭ͟;͔ͫ͊͟Ύ 

Test_028_001 0.01 54 47 47 0 

Test_028_002 0.05 267 38.5 34.4 -10.4 

Test_028_003 0.1 534 32.3 32.1 -0.5 

Test_028_004 0.2 1067 26.1 26 -0.4 

Test_028_005 0.3 1600 22.5 22.2 -1 

Test_028_006 0.4 2134 19.9 20.4 2.8 

Test_028_007 0.5 2667 17.9 18.3 2.3 

Test_028_008 0.6 3200 16.3 13.7 -15.8 

Test_028_009 0.7 3734 14.9 7.8 -47.7 

Test_028_010 0.8 4267 13.7 8.4 -38.5 

Test_028_011 0.9 4800 12.6 7.6 -39.5 

́͊͋͡Φ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˨ͦ΄ͦ͟͡Έ͙͙ͤ͟Ϧ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ

 
˾͙ͫΦ нΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˨ͦ΄ͦ͟͡Έ͙͙ͤ͟Ϧ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ 
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Testψлнф ˴͙͎͔ͦͤͭͤͤͭ Ϧ˶Ό͙͒ ͫ ͔͙͔ͨͦͪ͊͗ͤͣ ˻˨ˢ όм ͦͨͦͪ͊ύϦ 
 

 

(aύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлм ͣ чѷͣч

 
(b) ˽ ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлр ͣ чѷͣч

 
(cύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦм ͣ чѷͣч

 
(dύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦн ͣ чѷͣч

 
(eύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦо ͣ чѷͣч

 
(fύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦп ͣ чѷͣч

 
(gύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦр ͣ чѷͣч

 
(hύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦс ͣ чѷͣч

 
(iύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦт ͣ чѷͣч

 
(j) ˽ ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦу ͣ чѷͣч

 
(kύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦф ͣ чѷͣч 

˾͙ͫΦ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˶Ό͙͒ ͫ ͔͙͔ͨͦͪ͊͗ͤͣ ˻˨ˢ όм ͦͨͦͪ͊ύϦ ͨͦ 
͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ 
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͔́ͫͭ 
˽ͦͭͤͦͫͭ͡Έ 
ͨͦͭͦ͊͟Σ 
ͣчκͣч 

˴͙ͦ͡;͔͍ͫͭͦ 
͡Ό͔͚͒ 

˿ͦͪͦͫͭ͟ΈΣ ͣκ͙ͣͤ 
˻͔͙͔ͭͦͤͤ͟͡Σ 

% 
˻͙͔͗͒͊ͣ͊Ύ ͙̅͊ͭ͟;͔ͫ͊͟Ύ 

Test_029_001 0.01 8 24 24 0 

Test_029_002 0.05 40 24 24 0 

Test_029_003 0.1 80 24 24 0 

Test_029_004 0.2 160 23.6 24.3 3 

Test_029_005 0.3 240 19.5 21.2 9 

Test_029_006 0.4 320 16.6 18.9 14.1 

Test_029_007 0.5 400 14.3 15.7 9.9 

Test_029_008 0.6 480 12.5 15 20.7 

Test_029_009 0.7 560 10.9 12.8 17.2 

Test_029_010 0.8 640 9.5 9.5 -0.7 

Test_029_011 0.9 720 8.4 8.3 -0.4 

́͊͋͡Φ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˶Ό͙͒ ͫ ͔͙͔ͨͦͪ͊͗ͤͣ ˻˨ˢ όм ͦͨͦͪ͊ύϦ ͨͦ 
͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ

 
˾͙ͫΦ нΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˶Ό͙͒ ͫ ͔͙͔ͨͦͪ͊͗ͤͣ ˻˨ˢ όм ͦͨͦͪ͊ύϦ ͨͦ 

͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ 

  



74 
 

Testψлол ˴͙͎͔ͦͤͭͤͤͭ Ϧ˶Ό͙͒ ͫ ͔͙͔ͨͦͪ͊͗ͤͣ ˻˨ˢ όн ͦͨͦͪ·ύϦ 
 

 

(aύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлм ͣ чѷͣч

 
(bύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлр ͣ чѷͣч

 
(cύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦм ͣ чѷͣч

 
(dύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦн ͣ чѷͣч

 
(e) ˽ ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦо ͣ чѷͣч

 
(fύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦп ͣ чѷͣч

 
(gύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦр ͣ чѷͣч

 
(hύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦс ͣ чѷͣч

 
(iύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦт ͣ чѷͣч

 
(jύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦу ͣ чѷͣч

 
(kύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦф ͣ чѷͣч 

˾͙ͫΦ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˶Ό͙͒ ͫ ͔͙͔ͨͦͪ͊͗ͤͣ ˻˨ˢ όн ͦͨͦͪ·ύϦ ͨͦ 
͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ 

  



75 
 

͔́ͫͭ 
˽ͦͭͤͦͫͭ͡Έ 
ͨͦͭͦ͊͟Σ 
ͣчκͣч 

˴͙ͦ͡;͔͍ͫͭͦ 
͡Ό͔͚͒ 

˿ͦͪͦͫͭ͟ΈΣ ͣκ͙ͣͤ 
˻͔͙͔ͭͦͤͤ͟͡Σ 

% 
˻͙͔͗͒͊ͣ͊Ύ ͙̅͊ͭ͟;͔ͫ͊͟Ύ 

Test_030_001 0.01 6 24 24 0 

Test_030_002 0.05 27 24 24 0 

Test_030_003 0.1 54 24 24 0 

Test_030_004 0.2 107 24 24 -0.2 

Test_030_005 0.3 160 23.6 27.4 16.3 

Test_030_006 0.4 214 20.7 23.2 12.1 

Test_030_007 0.5 267 18.4 21.9 18.9 

Test_030_008 0.6 320 16.6 20.9 26.4 

Test_030_009 0.7 374 15 18.7 24.3 

Test_030_010 0.8 427 13.7 15.3 11.7 

Test_030_011 0.9 480 12.5 13.4 7.3 

́͊͋͡Φ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˶Ό͙͒ ͫ ͔͙͔ͨͦͪ͊͗ͤͣ ˻˨ˢ όн ͦͨͦͪ·ύϦ ͨͦ 
͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ

 
˾͙ͫΦ нΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˶Ό͙͒ ͫ ͔͙͔ͨͦͪ͊͗ͤͣ ˻˨ˢ όн ͦͨͦͪ·ύϦ ͨͦ 

͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ 

  



76 
 

Testψлом ˴͙͎͔ͦͤͭͤͤͭ Ϧ˸л-1 ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ 
 

 

(aύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлм ͣ чѷͣч

 
(bύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлр ͣ чѷͣч

 
(cύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦм ͣ чѷͣч

 
(dύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦн ͣ чѷͣч

 
(eύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦо ͣ чѷͣч

 
(fύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦп ͣ чѷͣч

 
(gύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦр ͣ чѷͣч

 
(hύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦс ͣ чѷͣч

 
(iύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦт ͣ чѷͣч

 
(jύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦу ͣ чѷͣч

 
(kύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦф ͣ чѷͣч 

˾͙ͫΦ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-м ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ 
  



77 
 

͔́ͫͭ 
˽ͦͭͤͦͫͭ͡Έ 
ͨͦͭͦ͊͟Σ 
ͣчκͣч 

˴͙ͦ͡;͔͍ͫͭͦ 
͡Ό͔͚͒ 

˿ͦͪͦͫͭ͟ΈΣ ͣκ͙ͣͤ 
˻͔͙͔ͭͦͤͤ͟͡Σ 

% 
˻͙͔͗͒͊ͣ͊Ύ ͙̅͊ͭ͟;͔ͫ͊͟Ύ 

Test_031_001 0.01 22 92.4 92.4 0 

Test_031_002 0.05 107 92.4 92.4 0 

Test_031_003 0.1 214 81.5 95.7 17.4 

Test_031_004 0.2 427 59.8 61 1.9 

Test_031_005 0.3 640 47.2 48 1.8 

Test_031_006 0.4 854 38.2 39.6 3.8 

Test_031_007 0.5 1067 31.2 32.3 3.4 

Test_031_008 0.6 1280 25.5 27.9 9.3 

Test_031_009 0.7 1494 20.7 22.3 7.8 

Test_031_010 0.8 1707 16.5 16.5 -0.2 

Test_031_011 0.9 1920 12.9 15.1 17.6 

́͊͋͡Φ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-1 ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ

 
˾͙ͫΦ нΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-м ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ 

  



78 
 

Testψлон ˴͙͎͔ͦͤͭͤͤͭ Ϧ˸л-м ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ 
 

 

(aύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлм ͣ чѷͣч

 
(bύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлр ͣ чѷͣч

 
(cύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ 0.1 ͣ чѷͣч

 
(dύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦн ͣ чѷͣч

 
(eύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦо ͣ чѷͣч

 
(fύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦп ͣ чѷͣч

 
(gύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦр ͣ чѷͣч

 
(hύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦс ͣ чѷͣч

 
(iύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦт ͣ чѷͣч

 
(jύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦу ͣ чѷͣч

 
(kύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ 0.9 ͣ чѷͣч 

˾͙ͫΦ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-м ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ 
  



79 
 

͔́ͫͭ 
˽ͦͭͤͦͫͭ͡Έ 
ͨͦͭͦ͊͟Σ 
ͣчκͣч 

˴͙ͦ͡;͔͍ͫͭͦ 
͡Ό͔͚͒ 

˿ͦͪͦͫͭ͟ΈΣ ͣκ͙ͣͤ 
˻͔͙͔ͭͦͤͤ͟͡Σ 

% 
˻͙͔͗͒͊ͣ͊Ύ ͙̅͊ͭ͟;͔ͫ͊͟Ύ 

Test_032_001 0.01 27 92.4 91.8 -0.6 

Test_032_002 0.05 134 92.4 92.4 0 

Test_032_003 0.1 267 74.5 75.4 1.2 

Test_032_004 0.2 534 52.9 52.5 -0.6 

Test_032_005 0.3 800 40.2 40.8 1.5 

Test_032_006 0.4 1067 31.2 31.8 2 

Test_032_007 0.5 1334 24.2 25.2 3.8 

Test_032_008 0.6 1600 18.6 21.2 14.1 

Test_032_009 0.7 1867 13.7 16 16.6 

Test_032_010 0.8 2134 9.6 9.8 2.1 

Test_032_011 0.9 2400 5.9 7.1 19.8 

́͊͋͡Φ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-м ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ

 
˾͙ͫΦ нΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-м ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ 

  



80 
 

Testψлоо ˴͙͎͔ͦͤͭͤͤͭ Ϧ˸л-н ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ 
 

 

(aύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлм ͣ чѷͣч

 
(bύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлр ͣ чѷͣч

 
(cύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦм ͣ чѷͣч

 
(dύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦн ͣ чѷͣч

 
(eύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦо ͣ чѷͣч

 
(fύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦп ͣ чѷͣч

 
(g) ˽ ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦр ͣ чѷͣч

 
(hύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦс ͣ чѷͣч

 
(iύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦт ͣ чѷͣч

 
(jύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦу ͣ чѷͣч

 
(kύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦф ͣ чѷͣч 

˾͙ͫΦ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-н ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ 
  



81 
 

͔́ͫͭ 
˽ͦͭͤͦͫͭ͡Έ 
ͨͦͭͦ͊͟Σ 
ͣчκͣч 

˴͙ͦ͡;͔͍ͫͭͦ 
͡Ό͔͚͒ 

˿ͦͪͦͫͭ͟ΈΣ ͣκ͙ͣͤ 
˻͔͙͔ͭͦͤͤ͟͡Σ 

% 
˻͙͔͗͒͊ͣ͊Ύ ͙̅͊ͭ͟;͔ͫ͊͟Ύ 

Test_033_001 0.01 15 129 129 0 

Test_033_002 0.05 72 129 129 0 

Test_033_003 0.1 143 109.6 125.5 14.5 

Test_033_004 0.2 285 78 80.1 2.6 

Test_033_005 0.3 427 59.5 59 -0.9 

Test_033_006 0.4 569 46.4 44.5 -4.1 

Test_033_007 0.5 712 36.3 35.9 -0.9 

Test_033_008 0.6 854 28 32.2 15.3 

Test_033_009 0.7 996 20.9 24.4 16.5 

Test_033_010 0.8 1138 14.9 15 1.1 

Test_033_011 0.9 1280 9.5 18 89.3 

́͊͋͡Φ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-н ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ

 
˾͙ͫΦ нΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-н ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ 

  



82 
 

Testψлоп ˴͙͎͔ͦͤͭͤͤͭ Ϧ˸л-н ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ 
 

 

(aύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлм ͣ чѷͣч

 
(bύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлр ͣ чѷͣч

 
(c) ˽ ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦм ͣ чѷͣч

 
(dύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦн ͣ чѷͣч

 
(eύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦо ͣ чѷͣч

 
(fύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦп ͣ чѷͣч

 
(gύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦр ͣ чѷͣч

 
(hύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦс ͣ чѷͣч

 
(iύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦт ͣ чѷͣч

 
(jύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦу ͣ чѷͣч 

˾͙ͫΦ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-н ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ 
  



83 
 

͔́ͫͭ 
˽ͦͭͤͦͫͭ͡Έ 
ͨͦͭͦ͊͟Σ 
ͣчκͣч 

˴͙ͦ͡;͔͍ͫͭͦ 
͡Ό͔͚͒ 

˿ͦͪͦͫͭ͟ΈΣ ͣκ͙ͣͤ 
˻͔͙͔ͭͦͤͤ͟͡Σ 

% 
˻͙͔͗͒͊ͣ͊Ύ ͙̅͊ͭ͟;͔ͫ͊͟Ύ 

Test_034_001 0.01 18 129 129 0 

Test_034_002 0.05 89 129 129 0 

Test_034_003 0.1 178 99.4 113.7 14.4 

Test_034_004 0.2 356 67.8 70.9 4.5 

Test_034_005 0.3 534 49.4 49 -0.7 

Test_034_006 0.4 712 36.3 35.8 -1.2 

Test_034_007 0.5 889 26.1 27.7 6.1 

Test_034_008 0.6 1067 17.8 22 23.4 

Test_034_009 0.7 1245 10.8 13.6 26.3 

Test_034_010 0.8 1423 4.7 6 26.8 

́͊͋͡Φ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-н ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ

 
˾͙ͫΦ нΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-н ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ 

  



84 
 

Testψлор ˴͙͎͔ͦͤͭͤͤͭ Ϧ˸л-о ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ 
 

 

(a) ˽ ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлм ͣ чѷͣч

 
(bύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлр ͣ чѷͣч

 
(cύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦм ͣ чѷͣч

 
(dύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦн ͣ чѷͣч

 
(eύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦо ͣ чѷͣч

 
(fύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦп ͣ чѷͣч

 
(gύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦр ͣ чѷͣч

 
(hύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦс ͣ чѷͣч

 
(iύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦт ͣ чѷͣч

 
(jύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦу ͣ чѷͣч

 
(kύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦф ͣ чѷͣч 

˾͙ͫΦ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-о ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ 
  



85 
 

͔́ͫͭ 
˽ͦͭͤͦͫͭ͡Έ 
ͨͦͭͦ͊͟Σ 
ͣчκͣч 

˴͙ͦ͡;͔͍ͫͭͦ 
͡Ό͔͚͒ 

˿ͦͪͦͫͭ͟ΈΣ ͣκ͙ͣͤ 
˻͔͙͔ͭͦͤͤ͟͡Σ 

% 
˻͙͔͗͒͊ͣ͊Ύ ͙̅͊ͭ͟;͔ͫ͊͟Ύ 

Test_035_001 0.01 13 100 100 0 

Test_035_002 0.05 64 100 100 0 

Test_035_003 0.1 128 100 100 0 

Test_035_004 0.2 256 76.5 87.2 14 

Test_035_005 0.3 384 60.3 63.4 5 

Test_035_006 0.4 512 48.8 49.6 1.6 

Test_035_007 0.5 640 39.9 41 2.8 

Test_035_008 0.6 768 32.6 37.1 13.8 

Test_035_009 0.7 896 26.4 29.2 10.4 

Test_035_010 0.8 1024 21.1 20.8 -1.4 

Test_035_011 0.9 1152 16.4 18.7 13.9 

́͊͋͡Φ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-о ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ

 
˾͙ͫΦ нΦ ˨͍͙͔͙͔͗ͤ ͨ ͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-о ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ 

  



86 
 

Testψлос ˴͙͎͔ͦͤͭͤͤͭ Ϧ˸л-о ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ 
 

 

(aύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлм ͣ чѷͣч

 
(bύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлр ͣ чѷͣч

 
(cύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦм ͣ чѷͣч

 
(dύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦн ͣ чѷͣч

 
(eύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦо ͣ чѷͣч

 
(fύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦп ͣ чѷͣч

 
(gύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦр ͣ чѷͣч

 
(hύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦс ͣ чѷͣч

 
(iύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦт ͣ чѷͣч

 
(jύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦу ͣ чѷͣч

 
(kύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦф ͣ чѷͣч 

˾͙ͫΦ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-о ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ 
  



87 
 

͔́ͫͭ 
˽ͦͭͤͦͫͭ͡Έ 
ͨͦͭͦ͊͟Σ 
ͣчκͣч 

˴͙ͦ͡;͔͍ͫͭͦ 
͡Ό͔͚͒ 

˿ͦͪͦͫͭ͟ΈΣ ͣκ͙ͣͤ 
˻͔͙͔ͭͦͤͤ͟͡Σ 

% 
˻͙͔͗͒͊ͣ͊Ύ ͙̅͊ͭ͟;͔ͫ͊͟Ύ 

Test_036_001 0.01 16 100 100 0 

Test_036_002 0.05 80 100 98.7 -1.3 

Test_036_003 0.1 160 95.3 98.3 3.1 

Test_036_004 0.2 320 67.6 72.5 7.3 

Test_036_005 0.3 480 51.4 53.2 3.5 

Test_036_006 0.4 640 39.9 41.1 2.9 

Test_036_007 0.5 800 31 32.1 3.8 

Test_036_008 0.6 960 23.7 27.7 16.9 

Test_036_009 0.7 1120 17.5 19.8 12.9 

Test_036_010 0.8 1280 12.2 10.3 -15.2 

Test_036_011 0.9 1440 7.4 15.3 105.5 

́͊͋͡Φ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-о ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ

 
˾͙ͫΦ нΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-о ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ 

  



88 
 

Testψлот ˴͙͎͔ͦͤͭͤͤͭ Ϧ˸л-п ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ 
 

 

(aύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлм ͣ чѷͣч

 
(bύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлр ͣ чѷͣч

 
(cύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦм ͣ чѷͣч

 
(dύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦн ͣ чѷͣч

 
(eύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦо ͣ чѷͣч

 
(fύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦп ͣ чѷͣч

 
(gύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦр ͣ чѷͣч

 
(hύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦс ͣ чѷͣч

 
(iύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦт ͣ чѷͣч

 
(jύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦу ͣ чѷͣч

 
(kύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦф ͣ чѷͣч 

˾͙ͫΦ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-п ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ 
  



89 
 

͔́ͫͭ 
˽ͦͭͤͦͫͭ͡Έ 
ͨͦͭͦ͊͟Σ 
ͣчκͣч 

˴͙ͦ͡;͔͍ͫͭͦ 
͡Ό͔͚͒ 

˿ͦͪͦͫͭ͟ΈΣ ͣκ͙ͣͤ 
˻͔͙͔ͭͦͤͤ͟͡Σ 

% 
˻͙͔͗͒͊ͣ͊Ύ ͙̅͊ͭ͟;͔ͫ͊͟Ύ 

Test_037_001 0.01 15 93.8 93.8 0 

Test_037_002 0.05 72 93.8 93.8 0 

Test_037_003 0.1 143 87.5 103.6 18.3 

Test_037_004 0.2 285 61.9 64.2 3.8 

Test_037_005 0.3 427 46.9 46 -2 

Test_037_006 0.4 569 36.3 37 2 

Test_037_007 0.5 712 28 29 3.4 

Test_037_008 0.6 854 21.3 24.4 14.6 

Test_037_009 0.7 996 15.6 17.1 9.5 

Test_037_010 0.8 1138 10.7 11.5 8.1 

Test_037_011 0.9 1280 6.3 14 121.7 

́͊͋͡Φ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-п ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ

 
˾͙ͫΦ 2. ˨ ͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-п ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ 

  



90 
 

Testψлоу ˴͙͎͔ͦͤͭͤͤͭ Ϧ˸л-п ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ 
 

 

(aύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлм ͣ чѷͣч

 
(bύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлр ͣ чѷͣч

 
(cύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦм ͣ чѷͣч

 
(dύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦн ͣ чѷͣч

 
(e) ˽ ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦо ͣ чѷͣч

 
(fύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦп ͣ чѷͣч

 
(gύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦр ͣ чѷͣч

 
(hύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦс ͣ чѷͣч

 
(iύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦт ͣ чѷͣч

 
(jύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦу ͣ чѷͣч 

˾͙ͫΦ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-п ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ 
  



91 
 

͔́ͫͭ 
˽ͦͭͤͦͫͭ͡Έ 
ͨͦͭͦ͊͟Σ 
ͣчκͣч 

˴͙ͦ͡;͔͍ͫͭͦ 
͡Ό͔͚͒ 

˿ͦͪͦͫͭ͟ΈΣ ͣκ͙ͣͤ 
˻͔͙͔ͭͦͤͤ͟͡Σ 

% 
˻͙͔͗͒͊ͣ͊Ύ ͙̅͊ͭ͟;͔ͫ͊͟Ύ 

Test_038_001 0.01 18 93.8 93.8 0 

Test_038_002 0.05 89 93.8 93.8 0 

Test_038_003 0.1 178 79.3 95.8 20.9 

Test_038_004 0.2 356 53.7 57.4 6.9 

Test_038_005 0.3 534 38.7 38.7 0 

Test_038_006 0.4 712 28 28.4 1.3 

Test_038_007 0.5 889 19.8 20.3 2.6 

Test_038_008 0.6 1067 13.1 16.4 25.8 

Test_038_009 0.7 1245 7.4 9.7 31.7 

Test_038_010 0.8 1423 2.4 6.8 181.2 

́͊͋͡Φ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-п ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ

 
˾͙ͫΦ нΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-п ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ 

  



92 
 

Testψлоф ˴͙͎͔ͦͤͭͤͤͭ Ϧ˸л-р ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ 
 

 

(aύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлм ͣ чѷͣч

 
(bύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлр ͣ чѷͣч

 
(cύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦм ͣ чѷͣч

 
(dύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦн ͣ чѷͣч

 
(eύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦо ͣ чѷͣч

 
(fύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦп ͣ чѷͣч

 
(gύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦр ͣ чѷͣч

 
(hύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦс ͣ чѷͣч

 
(iύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦт ͣ чѷͣч

 
(jύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦу ͣ чѷͣч

 
(k) ˽ ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦф ͣ чѷͣч 

˾͙ͫΦ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-р ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ 
  



93 
 

͔́ͫͭ 
˽ͦͭͤͦͫͭ͡Έ 
ͨͦͭͦ͊͟Σ 
ͣчκͣч 

˴͙ͦ͡;͔͍ͫͭͦ 
͡Ό͔͚͒ 

˿ͦͪͦͫͭ͟ΈΣ ͣκ͙ͣͤ 
˻͔͙͔ͭͦͤͤ͟͡Σ 

% 
˻͙͔͗͒͊ͣ͊Ύ ͙̅͊ͭ͟;͔ͫ͊͟Ύ 

Test_039_001 0.01 11 90 90 0 

Test_039_002 0.05 53 90 90 0 

Test_039_003 0.1 106 90 89.8 -0.2 

Test_039_004 0.2 212 72.8 88.5 21.5 

Test_039_005 0.3 318 57.9 61.1 5.6 

Test_039_006 0.4 424 47.2 49.6 4.9 

Test_039_007 0.5 529 39 40.5 3.9 

Test_039_008 0.6 635 32.3 35.4 9.7 

Test_039_009 0.7 741 26.6 27.7 4.3 

Test_039_010 0.8 847 21.7 21.5 -0.9 

Test_039_011 0.9 953 17.3 17.9 3.5 

́͊͋͡Φ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-р ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ

 
˾͙ͫΦ нΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-р ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ 

  



94 
 

Testψлпл ˴͙͎͔ͦͤͭͤͤͭ Ϧ˸л-р ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ 
 

 

(aύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлм ͣ чѷͣч

 
(bύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлр ͣ чѷͣч

 
(cύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦм ͣ чѷͣч

 
(dύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦн ͣ чѷͣч

 
(eύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦо ͣ чѷͣч

 
(fύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦп ͣ чѷͣч

 
(gύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦр ͣ чѷͣч

 
(hύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦс ͣ чѷͣч

 
(iύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦт ͣ чѷͣч

 
(jύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦу ͣ чѷͣч

 
(kύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦф ͣ чѷͣч 

˾͙ͫΦ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-р ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ 
  



95 
 

͔́ͫͭ 
˽ͦͭͤͦͫͭ͡Έ 
ͨͦͭͦ͊͟Σ 
ͣчκͣч 

˴͙ͦ͡;͔͍ͫͭͦ 
͡Ό͔͚͒ 

˿ͦͪͦͫͭ͟ΈΣ ͣκ͙ͣͤ 
˻͔͙͔ͭͦͤͤ͟͡Σ 

% 
˻͙͔͗͒͊ͣ͊Ύ ͙̅͊ͭ͟;͔ͫ͊͟Ύ 

Test_040_001 0.01 14 90 90 0 

Test_040_002 0.05 67 90 90 0 

Test_040_003 0.1 133 90 85.1 -5.4 

Test_040_004 0.2 265 64.6 73.6 14 

Test_040_005 0.3 397 49.6 48.1 -3.1 

Test_040_006 0.4 529 39 39.9 2.3 

Test_040_007 0.5 662 30.8 32.6 6.1 

Test_040_008 0.6 794 24 26.6 10.8 

Test_040_009 0.7 926 18.4 20.2 10.2 

Test_040_010 0.8 1058 13.4 15 11.7 

Test_040_011 0.9 1191 9.1 9.3 1.9 

́͊͋͡Φ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-р ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ

 
˾͙ͫΦ нΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-р ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ 

  



96 
 

Testψлпм ˴͙͎͔ͦͤͭͤͤͭ Ϧ˸л-с ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ 
 

 

(aύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлм ͣ чѷͣч

 
(bύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлр ͣ чѷͣч

 
(c) ˽ ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦм ͣ чѷͣч

 
(dύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦн ͣ чѷͣч

 
(eύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦо ͣ чѷͣч

 
(fύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦп ͣ чѷͣч

 
(gύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦр ͣ чѷͣч

 
(hύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦс ͣ чѷͣч

 
(iύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦт ͣ чѷͣч

 
(jύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦу ͣ чѷͣч

 
(k) ˽ ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦф ͣ чѷͣч 

˾͙ͫΦ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-с ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ 
  



97 
 

͔́ͫͭ 
˽ͦͭͤͦͫͭ͡Έ 
ͨͦͭͦ͊͟Σ 
ͣчκͣч 

˴͙ͦ͡;͔͍ͫͭͦ 
͡Ό͔͚͒ 

˿ͦͪͦͫͭ͟ΈΣ ͣκ͙ͣͤ 
˻͔͙͔ͭͦͤͤ͟͡Σ 

% 
˻͙͔͗͒͊ͣ͊Ύ ͙̅͊ͭ͟;͔ͫ͊͟Ύ 

Test_041_001 0.01 11 61.7 61.7 0 

Test_041_002 0.05 51 61.7 61.7 0 

Test_041_003 0.1 101 61.7 60.7 -1.7 

Test_041_004 0.2 202 49.1 55.2 12.4 

Test_041_005 0.3 303 39.2 41.7 6.2 

Test_041_006 0.4 404 32.2 33.8 4.8 

Test_041_007 0.5 504 26.8 28.2 5 

Test_041_008 0.6 605 22.4 25.5 13.8 

Test_041_009 0.7 706 18.6 20.9 12.1 

Test_041_010 0.8 807 15.4 15.4 -0.1 

Test_041_011 0.9 908 12.5 12.6 0.5 

́͊͋͡Φ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-с ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ

 
˾͙ͫΦ нΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-с ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ 

  



98 
 

Testψлпн ˴͙͎͔ͦͤͭͤͤͭ Ϧ˸л-с ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ 
 

 

(aύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлм ͣ чѷͣч

 
(bύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлр ͣ чѷͣч

 
(cύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦм ͣ чѷͣч

 
(dύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦн ͣ чѷͣч

 
(eύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦо ͣ чѷͣч

 
(fύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦп ͣ чѷͣч

 
(gύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦр ͣ чѷͣч

 
(hύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦс ͣ чѷͣч

 
(iύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦт ͣ чѷͣч

 
(jύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦу ͣ чѷͣч

 
(kύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦф ͣ чѷͣч 

˾͙ͫΦ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-с ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ 
  



99 
 

͔́ͫͭ 
˽ͦͭͤͦͫͭ͡Έ 
ͨͦͭͦ͊͟Σ 
ͣчκͣч 

˴͙ͦ͡;͔͍ͫͭͦ 
͡Ό͔͚͒ 

˿ͦͪͦͫͭ͟ΈΣ ͣκ͙ͣͤ 
˻͔͙͔ͭͦͤͤ͟͡Σ 

% 
˻͙͔͗͒͊ͣ͊Ύ ͙̅͊ͭ͟;͔ͫ͊͟Ύ 

Test_042_001 0.01 13 61.7 61.7 0 

Test_042_002 0.05 63 61.7 61.7 0 

Test_042_003 0.1 126 60.5 44.6 -26.3 

Test_042_004 0.2 252 43.7 46.6 6.7 

Test_042_005 0.3 378 33.8 35 3.5 

Test_042_006 0.4 504 26.8 27.2 1.4 

Test_042_007 0.5 630 21.4 22.1 3.3 

Test_042_008 0.6 756 17 19.7 16.4 

Test_042_009 0.7 882 13.2 14.7 11.5 

Test_042_010 0.8 1008 10 10.7 6.9 

Test_042_011 0.9 1134 7.1 7.3 2.5 

́͊͋͡Φ 1. ˨ ͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-с ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ

 
˾͙ͫΦ нΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-с ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ 

  



100 
 

Testψлпо ˴͙͎͔ͦͤͭͤͤͭ Ϧ˸л-т ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ 
 

 

(aύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлм ͣ чѷͣч

 
(bύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлр ͣ чѷͣч

 
(cύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦм ͣ чѷͣч

 
(dύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦн ͣ чѷͣч

 
(eύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦо ͣ чѷͣч

 
(fύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦп ͣ чѷͣч

 
(gύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦр ͣ чѷͣч

 
(hύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦс ͣ чѷͣч

 
(iύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦт ͣ чѷͣч

 
(jύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦу ͣ чѷͣч

 
(kύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦф ͣ чѷͣч 

˾͙ͫΦ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-т ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ 
  



101 
 

͔́ͫͭ 
˽ͦͭͤͦͫͭ͡Έ 
ͨͦͭͦ͊͟Σ 
ͣчκͣч 

˴͙ͦ͡;͔͍ͫͭͦ 
͡Ό͔͚͒ 

˿ͦͪͦͫͭ͟ΈΣ ͣκ͙ͣͤ 
˻͔͙͔ͭͦͤͤ͟͡Σ 

% 
˻͙͔͗͒͊ͣ͊Ύ ͙̅͊ͭ͟;͔ͫ͊͟Ύ 

Test_043_001 0.01 11 30 30 0 

Test_043_002 0.05 53 30 30 0 

Test_043_003 0.1 106 29.3 32 9.1 

Test_043_004 0.2 212 21.7 22.1 1.9 

Test_043_005 0.3 318 17.2 18.1 5.5 

Test_043_006 0.4 424 14 14.2 1.5 

Test_043_007 0.5 529 11.6 11.8 2.2 

Test_043_008 0.6 635 9.6 10.9 13.4 

Test_043_009 0.7 741 7.9 8.8 12.4 

Test_043_010 0.8 847 6.4 6.5 1.8 

Test_043_011 0.9 953 5.1 5.2 1.5 

́͊͋͡Φ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-т ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ

 
˾͙ͫΦ нΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-т ό͙ͣͤ͘ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ 

  



102 
 

Testψлпп ˴͙͎͔ͦͤͭͤͤͭ Ϧ˸л-т ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ 
 

 

(aύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлм ͣ чѷͣч

 
(bύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлр ͣ чѷͣч

 
(cύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦм ͣ чѷͣч

 
(dύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦн ͣ чѷͣч

 
(eύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦо ͣ чѷͣч

 
(fύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦп ͣ чѷͣч

 
(gύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦр ͣ чѷͣч

 
(hύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦс ͣ чѷͣч

 
(iύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦт ͣ чѷͣч

 
(jύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦу ͣ чѷͣч

 
(kύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦф ͣ чѷͣч 

˾͙ͫΦ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-т ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ 
  



103 
 

͔́ͫͭ 
˽ͦͭͤͦͫͭ͡Έ 
ͨͦͭͦ͊͟Σ 
ͣчκͣч 

˴͙ͦ͡;͔͍ͫͭͦ 
͡Ό͔͚͒ 

˿ͦͪͦͫͭ͟ΈΣ ͣκ͙ͣͤ 
˻͔͙͔ͭͦͤͤ͟͡Σ 

% 
˻͙͔͗͒͊ͣ͊Ύ ͙̅͊ͭ͟;͔ͫ͊͟Ύ 

Test_044_001 0.01 14 30 30 0 

Test_044_002 0.05 67 30 29.9 -0.4 

Test_044_003 0.1 133 26.8 31.7 18.1 

Test_044_004 0.2 265 19.2 19.4 0.9 

Test_044_005 0.3 397 14.7 14.4 -2 

Test_044_006 0.4 529 11.6 12.1 4.4 

Test_044_007 0.5 662 9.1 9.2 1.5 

Test_044_008 0.6 794 7.1 8.3 17.1 

Test_044_009 0.7 926 5.4 6.2 14.2 

Test_044_010 0.8 1058 3.9 4.5 15.4 

Test_044_011 0.9 1191 2.6 2.7 3 

́͊͋͡Φ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-т ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ

 
˾͙ͫΦ нΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˸л-т ό͔ͭͤ͡ΎΎ ͔ͦ͒͗͒͊ύϦ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ 

  



104 
 

¢Ŝǎǘψлпр ˴͙͎͔ͦͤͭͤͤͭ Ϧ˽͙ͦ͗͡·͔ ͡Ό͙͒Ϧ 
 

 

(aύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлм ͣ чѷͣч

 
(bύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦлр ͣ чѷͣч

 
(cύ ˽ͦͭͤͦͫͭ͡Έ ͨ ͦͭͦ͊͟ лΦм ͣ чѷͣч

 
(dύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦн ͣ чѷͣч

 
(eύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦо ͣ чѷͣч

 
(fύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦп ͣ чѷͣч

 
(gύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦр ͣ чѷͣч

 
(hύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦс ͣ чѷͣч

 
(iύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦт ͣ чѷͣч

 
(jύ ˽ͦͭͤͦͫͭ͡Έ ͨͦͭͦ͊͟ лΦу ͣ чѷͣч

 
(kύ ˽ͦͭͤͦͫͭ͡Έ ͨ ͦͭͦ͊͟ лΦф ͣ чѷͣч 

˾͙ͫΦ мΦ ˨͍͙͔͙͔͗ͤ ͨͦͭͦ͊͟ ͡Ό͔͚͒ ͙͎͔ͦͤͭͤͤͭ͊͟ Ϧ˽͙ͦ͗͡·͔ ͡Ό͙͒Ϧ ͨͦ ͔͙ͫͭͤ͡ͼ͔ ͍͙ͤ͘Φ 
  




























































































































































