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˥͍͊ͤ͡·͚ ͔ͪ͒͊ͭͦͪ͟Υ 
˿͙ͯ͊ͫ͟Ύͤ ˢͫ͊ͭͯͪ ˢ͡Έ͔͍͙͋ͪͭͦ;Σ ͟ΦΉΦͤΦ 
˾͔͒͊͟ͼ͙ͦͤͤ·͚ ͍͔ͫͦͭΥ 
ˢ͙͍͋͒ͦ͊ ˥͙ͯͣͪ͊͡ ̊ͯͻ͍ͪ͊ͭͦͤ͊Σ ͒ΦͭΦͤΦ 
ˢ͍͍͊ͦ͘ ˿͊ͪ͒ͦͪ͗ͦͤ ͙̏ͪͤ͟ ͎͙ͯ͡Σ ͒ΦͫΦ-ͻΦͤΦ 
ˢ͎͊ͺ͍ͦͤͦ ͙͚̑ͪ ˢ͔͔͔͍͙ͫ͟͡;Σ ͒ΦͣΦͤΦ 
ˢ͔͚͙͍ͤͦ͊͟͡ ˩͔ͤ͊͡ ˤ͙͙͍͊͒ͣͪͦͤ͊͡Σ ͒Φ͎ͦͫΦͯͨͪΦ 
ˢ͙͔͍͡ ˭͙͊ͪ͟ ˥͔͚ͯͫͤ ͎ͦ͡·Σ ͒Φͺ͙͡Φ͎͊ͪΦͤΦ 
ˢ΄͍ͪ͊ͨͦ ˣ͊ͻͦ͒ͯͪ͒͗ͦͤ ˽͍͙ͯͦͭͦ͡;, ͟ Φͺ͙͡ΦͤΦ 
ˣ͊͋͊Ύͤ ˢ͔ͤ͗͊͡ ˤ͙͍͍͊͒ͫ͊ͦͤ͊͡͡Σ ͒Φ͔ͨ͒ΦͤΦ 
ˣ͙͊΄͔͍͊ ˭͙͡Ύ ˤ͎͙͍͊ͦͤ͊͘Σ ͒Φͺ͙͡ΦͤΦ 
ˣ͍ͯ͊ͭͦ͊͡ ˢ͚ͫ·ͯ͡ ˮ͡Έ͍͒͊ͪͦͤ͊Σ ͟ΦͫͦͼΦͤΦ 
ˣͯͪ͊͟ ˶͔͙ͦͤ͒ ͔͍͍͙̉ͫ͊ͦ͡;Σ ͟ΦͭΦͤΦΣ tƘ5 
ˤ͔͊ͤͫΎͤ ˢ΄ͦͭ ˿͙͍͙͊ͪͫͦ͟;Σ ͒ΦͣΦͤΦ 
ˤ͙͊ͫ͡Έ͔͍ ͔̅͒ͦͪ ˽͔͍͙ͭͪͦ;Σ ͒ΦΌΦͤΦΣ ;͔ͤ͡ ˾ˢ̑˹ 
ˤ͔͡Έ;͙ͤͫ͊͟Ύ ˩͔ͤ͊͡ ˤ͙͊ͫ͡Έ͔͍ͤ͊Σ ͒Φͺ͊ͪͣΦͤΦ 
ˤ͙͔͍ͤͫ͊͟Ύ ˢͤͤ͊ ˤΎ;͔͍͍ͫ͊ͦͤ͊͡Σ ͟Φ͔ͨ͒ΦͤΦ 
˥͊͋ͪͯͫΈ ˢ͔͚ͤ͒ͪ ˢ͔͍͙ͫ͊ͤ͒ͪͦ͟͡;Σ ͟ΦΉΦͤΦ 
˥͙͍͊ͣͦ͊͡ ˥͙ͯ͊͘͡Ύ ˢ͙͍͋͊͒ͪͦͤ͊͟Σ ͟ΦΉΦͤΦ 
˥͔ͭͣ͊ͤͫ͊͟Ύ ˩͔ͤ͊͡ ˤ͔͙͍͊ͤͭͤͦͤ͊͡Σ ͒Φ͔ͨ͒ΦͤΦ 
˥͙͍ͣͪ͊ͤͦ͊ ˥͔ͯ͘͡Έ ͙͍̆͊ͣ͒ͯͦͤ͊͡͡Σ ͟ΦΉΦͤΦ 
˥͙͎ͪͦͪΈ͔͍ ˸͙ͻ͙͊͡ ͔͔͔͍͙̅͒ͦͫ;Σ ͟ΦͫΦ-ͻΦͤΦ 
˥͙ͪͯͤͫ͊͘͟Ύ ˩͔͙͊ͭͪͤ͊͟ ˮ͎͔͍ͦͪͤ͊Σ ͟ΦΌΦͤΦ 
˥͙͔͍ͯ͡ ˮ͎͋͊͡ ˢ͙͔͍͙͒͡;Σ ͟ΦΉΦͤΦ 
˨͙͚͊ͭ ˢ͔͔͚ͫ͟͡ ˤ͙͊ͫ͡Έ͔͍͙;Σ ͒ΦͣΦͤΦ 
˨͎͍ͦͦ͡ ˨͙͙͚ͣͭͪ ˮ͍͍͙͊ͤͦ;Σ ͟ΦΉΦͤΦ 
˨͍ͯͫͣ͊ͭͦ ˢ͋͒ͯͪ͊ͻ͙ͣ ˨͍͙ͯͫͣ͊ͭͦ;Σ ͟Φ ͭΦ ͤΦ 
˩͍͗ͦ͊͟ ˹͙ͤ͊ ˿͔͎͔͔͍ͪͤ͊Σ ͒Φ͔ͨ͒ΦͤΦ 
˩͟΄͙͔͔͍͟ ͎͔́͊ͪ ˴͊͒·͍͙ͪͦ;Σ ͟ΦΉΦͤΦ 
˩ͨͻ͙͔͍͊ ˸͙͊ͪͤ͊ ˴͙͍ͦͤͫͭ͊ͤͭͤͦͤ͊Σ ͟Φ͔ͨ͒ΦͤΦΣ ͨͪͦͺΦ ˾ˢ˩ 
˩ͺ͔͔ͪͣͤͦ͟ ˩͍͎͔͙͚ͤ ˿͔͎͔͔͍͙ͪ;Σ ͟ΦͣΦͤΦ 
˭͙͍͊ͪͦ͟ ˸͍͙ͯͤ͊ͪ ˭͙͔͍͙͊͟;Σ ͟ΦͭΦͤΦ 
˭͙͍͊ͪͨͦ ̆ͯͫ͊ͤ ˣ͊ͻ͙͍͙ͦ͒ͪͦ;, PhD. 
ˮ͍͍͊ͤͦ͊ ˹͙͙ͦͤ͊͡ ˮ͍͍͊ͤͦͤ͊Σ ͒ΦͫΦ-ͻΦͤΦ 
˴͙͊ͯ͗ͤ͊͡ ˿͍͔ͭ͊ͤ͊͡ ˢͤ͊ͭͦ͡Έ͔͍ͤ͊Σ ͒ΦͻΦͤΦ 
˴͔͚͙͊ͤ͊ͪͤ͟ ˢ͔ͫ͊ͤ͒ͪ͟͡ ˮ͍͍͙͊ͤͦ;Σ ͟ΦͭΦͤΦ 
˴͙͍͊ͫͣͦ͊ ˨͙͊ͪ͊͡ ͙͍̅͊ͪͭͦͤ͊Σ ͟ΦΉΦͤΦ 
˴͙ͪ͊ͦͫ͟Ύͤ ˿ͯͫ͊ͤ͊ ˢ͔͍ͪͫͤͦͤ͊Σ ͟ΦΌΦͤΦ 
˴͙͙͔͍ͪͣ͋͊͊͟ ˬ͎ͯͣ͊ͯ͡Έ ˿͡Ύ͔͍ͣ͋ͦͤ͊͟Σ ͒Φ͍͔ͭΦͤΦ 
˴͔͙ͤͤ͊͡ ˩͔ͤ͊͡ ˢͤ͊ͭͦ͡Έ͔͍ͤ͊Σ ͟Φͺ͙ͦͫ͡ΦͤΦ 
˴͔͡΅͙ͤ͊ ˸͙͊ͪͤ͊ ˥͔ͤͤ͊͒Έ͔͍ͤ͊, ͟ ΦΉΦͤΦΣ 
˴͍ͦͦ͘͡ ͙͚̑ͪ ˽͍͍͙͊ͦ͡;Σ ͒Φ͋ΦͤΦΣ ͔͊ͫͯ͗ͤͤ͘͡·͚ Ή͎ͦͦ͟͡ ˾̅ 
˴ͦͤ͒ͪ͊΄͙ͻ͙ͤ ˢ͔͚ͤ͒ͪ ˣ͙͍͙ͦͪͫͦ;Σ ͒ΦΉΦͤΦ 
˴ͦͤͦͨ͊ͼ͍ͦ͊͟ ˻͡Έ͎͊ ˸͙ͻ͚͍͊ͦͤ͊͡Σ ͒ΦͣΦͤΦ 
˴͙͍ͯͦ͊͟͡ ́͊ͭΈΎͤ͊ ˮ͍͍͊ͤͦͤ͊Σ ͟Φ͙ͨͫͻΦͤΦ 
˴͔͍ͯͪ͋͊ͤ͊͊ ˶͙͙͡Ύ ͍̆͊ͣͣ͊ͭͦͤ͊Σ ͟ΦΉΦͤΦ 
˴͍ͯͪͣ͊ͤͦ͊ ˶͙͙͡Ύ ˾͊΄͙͍͒ͦͤ͊Σ ͒ΦΉΦͤΦ 
˶͙͍͊ͪͦͤͦ ˸͙͊ͫͣ͟ ˤ͙͍͙ͭͦͪͦ͟;Σ ͒Φ͋ΦͤΦ 
˸͊͡·΄͙ͤ͊͟ ˩͔ͤ͊͡ ˤ͙͙͍͊͒ͣͪͦͤ͊͡Σ ͟Φ͙Φ ͤΦ 
˸͍͊ͪͦ͊͟ ˹͔͊͒͗͒͊ ˥͙͎ͪͦͪΈ͔͍ͤ͊Σ ͒Φ͔ͨ͒ΦͤΦ 
˸͔΅͔ͪΎ͍ͦ͊͟ ˢ͊͡͡ ˣ͙͍͍ͪͦͤͫ͊ͦͤ͊͡Σ ͟ΦΉΦͤΦ 
˸ͯͻ͔͔͍͊ͣ͊͒͊ ˭͙ͤͺ͙ͪ͊ ͙͍̅͊ͤͫͦͤ͊Σ ͟ΦͫͦͼΦͤΦ 
˸ͯͻ͔͍͊ͣ͒ͦ͊ ˥ͯ͡;͔ͻͪ͊ ˾͙ͻ͙͔͍ͫ͋͊ͤ͊Σ ͟Φ͔ͨ͒ΦͤΦ 
˹͙͔͍͊͋ ́ͯͻͭ͊ͣͯͪͦ͒ ˿͊ͻ͍͙ͦ͋ͦ;, ͒ ΦͭΦͤΦ 
˽͔͍ͫͦ͟ ˢ͙͚ͪ͊͒͟ ˩͍͎͔ͤΈ͔͍͙;Σ ͟Φ͙ͨͦͭ͡ΦͤΦ 
˽͍͔ͦͦͤ͡Ύ ˿͔͎͔͚ͪ ˮ͍͍͙͊ͤͦ;Σ ͟ΦͭΦͤΦ 
˽͔͍ͦͤͦͣ͊ͪ͊ ˶͙͊ͪͫ͊ ˹͙͔͍ͦ͊ͤ͊͟͡Σ ͟ΦΉΦͤΦ 
˽ͦ;͙͍͍͊ͦ͡ ˢ͔ͫ͊ͤ͒ͪ͟͡ ˤ͙͙͍͙͊͒ͣͪͦ͡;Σ ͒ΦͣΦͤΦ 
˽ͪͦ΄͙ͤ ˮ͍͊ͤ ˢ͔͍͙ͫ͊ͤ͒ͪͦ͟͡;Σ ͒ΦͭΦͤΦ 
˿͍͊ͭͭ͊ͪͦ͊ ˾͊ͤͦ ˴͊͒·͍ͪͦͤ͊Σ ͟Φ͙͋ͦ͡ΦͤΦ 
˿͊ͺ͙ͤ͊ ˭͙͡Ύ ˭͙͍͊͋ͪͦͤ͊Σ ͟ΦΉΦͤΦ 
˿͙͍͙ͣͦͤͦ; ˹͙͚ͦ͊͟͡ ˩͍͎͔ͤΈ͔͍͙;Σ ͒Φ͙ͨͫͻΦ ͤΦΣ ͔͙͊͊͒ͣ͟͟ ˾ˢ˩˹ 
˿͙͙ͪ͟ ˸͙͊ͪͤ͊ ˿͔͎͔͔͍ͪͤ͊Σ ͟ΦΌΦͤΦ 
˿͙͍ͣͪͤͦ ˽͍͔͊͡ ˥͔ͤͤ͊͒Έ͔͍͙;Σ ͟Φ͔ͨ͒ΦͤΦ 
˿ͭ͊ͪͼ͔͍ ˢ͔͚ͤ͒ͪ ˤ͙͊ͫ͡Έ͔͍͙;Σ ͒ΦͭΦͤΦ 
͔͍́͊ͤ͊͊ ˭͊ͣͺ͙ͪ͊ ˾͊ͺ͙͍ͫͦͤ͊Σ ͒Φ͔ͨ͒ΦͤΦ 
͔͙͔͍́ͪ͘ ˤ͔͔͙ͤͤ͡ ˴ͪΆ͔͍ͫͭΣ ͒ΦΉΦͤΦΣ ;͔ͤ͡ ˾ˢ˩ 
͍̂ͣ͊ͪͦ ˣ͔ͻͦ͒͘ ͎͍͙́ͯͪͯͤͨͯ͊ͭͦ͡;Σ ͒ΦͭΦͤΦ 
͚͍̆͊ͪͦ ˾͙͊ͫͣ ˭͙ͦͣ͡ͻͦͤ ͎ͯ͡·Σ ͟Φ͔ͨ͒ΦͤΦ  
͔͍̆͊ͣ͊͘ ˮͤͦͣ͗ͦͤ ͔͍͙̆͊ͣ͊͘;Σ ͟Φ ͭΦ ͤΦ  
͍̆͊ͫ͊ͤͦ ˿͚͙͙͊͒ͤ͊͋ ˿͚͙͍͙͔͍͙͊͒͊͡;Σ ͒ΦͫΦ-ͻΦͤΦ 
͔̉ͪͤ·΄͔͍ ˢ͔͚ͤ͒ͪ ˤ͔͙͍͙͊ͤͭͤͦ͡;Σ ͒ΦΉΦͤΦ 
͙͔̉͊͒͘͡ ˥͔͎͙͚ͦͪ ˣ͙͙͍͙͒ͤͦ͘;Σ ͒ΦΉΦͤΦΣ ͒ΦΌΦͤΦΣ ;͔ͤ͡  ˾ˢ˩ 
͙͙̊ͤ͊͟͡ ˩͔ͤ͊͡ ˶͔͙͍ͦͤ͒ͦͤ͊Σ ͒ΦͫͦͼΦͤΦ 
͙͍̊ͪͣͦͤͭͦ͟ ˢ͔ͫ͊ͤ͒ͪ͟͡ ˽ͪͦͦͨ͟Έ͔͍͙;Σ ͒ΦͭΦͤΦΣ ;͔ͤ͡-˾ˢ˩ 
̊͡Ύͻ͍ͦ ˿͙͍ͭ͊ͤͫ͊͡ ˸͙ͻ͚͍͙͊ͦ͡;Σ ͒Φͺ͙͘Φ-ͣ͊ͭΦͤΦ 
̊ͦ΄͙ͤ ˿͔͎͔͚ͪ ˤ͙͙͍͙͊͒ͣͪͦ͡;Σ ͟ΦΌΦͤΦ 
͍̑ͫͯͨͦ ˾͊ͻ͙ͣΈΎͤ ˥͙͊ͣ͡ΈΎ͍͙ͤͦ;Σ ͒Φ͙Φ ͤΦ 
͍͙̒ͦ͟΄͙ͤ͊ ́͊ͭΈΎͤ͊ ͔͍̅͒ͦͪͦͤ͊Σ ͒ΦͭΦͤΦ 
͎͙͍̒ͤͪͦ ˢ͊ͭ͘ ˤ͙͍͙͊ͪͦ͘;Σ ͒ΦΉΦͤΦ 
͙̒ͪͯͤ͡͡ ˾͊ͯ͡Έ ˾͊ͺ͊Ή͍͙ͦ͡͡;Σ ͒ΦΉΦͤΦΣ ;͔ͤ͡ ˾ˢ˩ 
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͍͍ͦͦ͋ͤͦ͘͡Ύ͔ͣ·͔ ͙ͫͭͦ;͙͙ͤ͟ Ή͔͎͙͙ͤͪΣ ͼ͙ͺ͍͙ͪͦ͊͘ͼ͙Ύ Ή͔͎͔͙ͤͪͭ;͔͙ͫ͟ͻ ͙͔ͫͫͭͣΣ 

 ͊ ͍͙ͭͦͣ͊ͭ͊͘ͼ͙Ύ ͨͪͦͼ͔͍ͫͫͦΣ ͚ͯͫͭͦ;͙͍͔ͦ ͍͙͙͔ͪ͊ͭ͘. 

 

˿͍͔͔ͦͪͣͤͤ͊Ύ Ή͔͎͔͙ͤͪͭ͊͟ ͙͍͊ͭͤͦ͟ ͍͙͍͔ͪ͊͊ͭͫ͘Ύ ͎͋͊ͦ͒͊ͪ͡Ύ ͍͔͔͙ͤ͒ͪͤΌ ͍ͤͦ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡Σ 

͍͔ͤ͊ͨͪ͊ͤͤ͡·ͻ ͤ͊ ͍ͨͦ·΄͔͙͔ͤ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͙ ͚ͯͫͭͦ;͙͍͙ͦͫͭ Ή͔͎͙͔ͤͪͦͫͫͭͣΦ ͙̏ͭ ͔ͭͻ͎͙͙ͤͦͦ͡ ͍ͨͦͦ͘͡ΎΌͭ 

͙͙ͫͤͭ͘Έ ͔͙ͨͦͭͪ Ή͔͎͙͙ͤͪΣ ͙͙͙͍ͦͨͭͣͪͦ͊ͭ͘Έ ͔͔͔͙͔ͪ͊ͫͨͪ͒ͤ͡ ͔͍ͪͫͯͪͫͦ ͙ ͯͯ͡;΄͙ͭΈ Ή͙ͦͤͦͣ͟;͔͙͔ͫ͟ 

͔͙ͨͦ͊͊ͭ͘͟͡Φ ˿ͭͪͯͭͯͪͤ͟·͔ ͔͙ͦͫͦ͋ͤͤͦͫͭ ͍͔͔ͫͦͪͣͤͤ·ͻ Ή͔͎͔͙ͤͪͭ;͔͙ͫ͟ͻ ͙͔ͫͫͭͣ ͔͔ͦͨͪ͒͡ΎΌͭ ͙ͻ 

͔ͤ͊͒͗ͤͦͫͭΈ ͙ ͎͙͋ͦͫͭ͟ΈΦ ˽͙͙͔ͦͤͣ͊ͤ Ή͙ͭͻ ͔͔͚ͦͫͦ͋ͤͤͦͫͭ ͍͊͗ͤͦ ͒͡Ύ ͙ͪ͊ͪ͊͋ͦͭ͘͟ Ήͺͺ͔͙͍͚ͭͤͦ͟ ͔͎͙͙ͫͭͪ͊ͭ 

͍͙͙ͪ͊ͭ͘Ύ Ή͔͎͔͙͙ͤͪͭ͟Φ ˮ͍ͤͤͦ͊ͼ͙ͦͤͤ·͔ ͨͦ͒ͻͦ͒· ͎ͨͦͣͦ͊Όͭ ͙͍͊͒͊ͨͭͪͦ͊ͭΈ ͙͔ͫͫͭͣͯ ͟ ͪ͊ͫͭͯ΅͔ͣͯ ͫͨͪͦͫͯ 

ͤ͊ Ή͔͎͙ͤͪΌΦ 

͙̇ͺ͍͙ͪͦ͊͘ͼ͙Ύ Ή͔͎͔͙ͤͪͭ;͔͙ͫ͟ͻ ͙͔ͫͫͭͣ ͫͭ͊͊͡ ͟͡Ό;͔͍·ͣ ͺ͊ͭͦͪͦͣ͟ ͍͙͙ͪ͊ͭ͘Ύ ͙ͦͭͪ͊ͫ͡Φ ˤ͔͔͙͔ͤ͒ͪͤ 

ͯͣͤ·ͻ ͔͔͚ͫͭ ό{ƳŀǊǘ DǊƛŘύ ͍ͨͦͦ͘͡Ύ͔ͭ ͙͍ͦͤͭͪͦͪͦ͊ͭ͟͡Έ ͔͔͙͔ͨͦͭͪ͋ͤ͡ ͙ ͔͔͔͙͔ͪ͊ͫͨͪ͒ͤ͡ Ή͔͎͙͙ͤͪ ͍ 

͔ͪ͊͡Έͤͦͣ ͍͔͔͙ͪͣͤΦ ˿͔ͤͫͦͪ·Σ ͍͙͙͍͊ͭͦͣ͊ͭͪͦ͊ͤͤ͘·͔ ͙͔ͫͫͭͣ· ͙ ͙͙͊ͤ͊ͭ͡;͔͙͔ͫ͟ ͨ͊ͭ͡ͺͦͪͣ· ͍ͨͦ·΄͊Όͭ 

Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͍͔͙ͯͨͪ͊ͤ͡Ύ Ή͔͎͙ͤͪͦͨͦͭͦ͊ͣ͟Φ ̏ͭͦ ͙͔ͫͤ͗͊ͭ Ήͫͨͯ͊ͭ͊͟͡ͼ͙ͦͤͤ·͔ ͪ͊ͫͻͦ͒· ͙ ͍ͨͦ·΄͔͊ͭ 

͔ͤ͊͒͗ͤͦͫͭΈ Ή͔͎͔͙ͤͪͦͫͤ͊͋͗ͤΎΦ ͙̇ͺ͍ͪͦ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡ ͔ͭ͊͗͟ ͍ͫͨͦͫͦ͋ͫͭͯΌͭ ͙͔͎ͤͭͪ͊ͼ͙͙ 

͍͍ͦͦ͋ͤͦ͘͡Ύ͔ͣ·ͻ ͙ͫͭͦ;͙͍ͤͦ͟ Ή͔͎͙͙ͤͪΦ 

ˤ͍ͦͦ͋ͤͦ͘͡Ύ͔ͣ͊Ύ Ή͔͎͙ͤͪΎ ͙͎͔ͪ͊ͭ ͍͊͗ͤͯΌ ͪͦ͡Έ ͍ ͍͔͔͚ͫͦͪͣͤͤͦ ͙͍͚ͣͪͦͦ Ή͔͎͔͙͔ͤͪͭ͟Φ ˿͔ͦͤ͡;ͤ·͔Σ 

͍͔͍ͭͪͦ·͔ ͙ ͎͙͒ͪͦΉ͔͎͔͙ͤͪͭ;͔͙͔ͫ͟ ͍͙ͯͫͭ͊ͤͦ͟ ͔ͭͪ͋ͯΌͭ ͦͫͦ͋·ͻ ͫͭͪͯͭͯͪͤ͟·ͻ ͔ͪ΄͔͙͚ͤΦ ˮͻ ͙͔͎ͤͭͪ͊ͼ͙Ύ ͍ 

ͫͯ΅͔͍ͫͭͯΌ΅͙͔ ͔͙ͫͭ ͔͔ͭͪ͋ͯͭ ͯ;͔ͭ͊ ͔͔͔͚ͨͪͣͤͤͦ ͎͔͔ͤͪ͊ͼ͙͙ ͙ ͻ͔͙ͪ͊ͤͤΎ Ή͔͎͙͙ͤͪΦ ̏ͺͺ͔͙͍͔ͭͤͦ͟ 

͍͙͔͚͍͙͔͊ͣͦ͒ͫͭ͘ ͙ͭͪ͊͒ͼ͙ͦͤͤ·ͻ ͙ ͍͍ͦͦ͋ͤͦ͘͡Ύ͔ͣ·ͻ ͙ͫͭͦ;͙͍ͤͦ͟ ͍ͨͦͦ͘͡Ύ͔ͭ ͙͙ͫͤͭ͘Έ ͎͔ͯͪͦ͒ͤ͡·͚ ͔ͫ͒͡Φ 

˿ͭͪͯͭͯͪͤ͟·͔ ͔͙ͦͫͦ͋ͤͤͦͫͭ Ή͙ͭͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͔͔ͦͨͪ͒͡ΎΌͭ ͙ͻ Ή͙ͦͤͦͣ͟;͔ͫͯ͟Ό ͙ Ή͎͙ͦͦ͟͡;͔ͫͯ͟Ό 

Ήͺͺ͔͙͍ͭͤͦͫͭ͟ΈΦ 

͔͎͔͔͎̏ͤͪͦͫ͋ͪ͊Ό΅͙͔ ͔ͭͻ͎͙͙ͤͦͦ͡ ͎ͨͦͣͦ͊Όͭ ͙͙͙͍ͦͨͭͣͪͦ͊ͭ͘Έ ͔͔͙͔ͨͦͭͪ͋ͤ͡ Ή͔͎͙͙ͤͪ ͍ 
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Ή͔͎ͤͪͦΉͺͺ͔͙͍͎ͭͤͦͦ͟ ͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎ ͙͔ͫͤ͗͊ͭ ͔͙ͨͦͭͪ Ή͔͎͙͙ͤͪΦ ͙͔́͊͟ ͔ͣͪ· ͍ͨͦͦ͘͡ΎΌͭ ͙ͫͦͪ͊ͭͭ͟Έ 

Ήͫͨͯ͊ͭ͊͟͡ͼ͙ͦͤͤ·͔ ͪ͊ͫͻͦ͒· ͙ ͯͯ͡;΄͙ͭΈ ͚ͯͫͭͦ;͙͍ͦͫͭΈ ͙͔ͫͫͭͣ·Φ ˮ͔͎ͤͭͪ͊ͼ͙Ύ Ή͔͎ͤͪͦΉͺͺ͔͙͍ͭͤ͟·ͻ 

͔ͭͻ͎͙͚ͤͦͦ͡ ͔͔ͭͪ͋ͯͭ ͙͊ͤ͊͊͘͡ ͫͯ΅͔͍ͫͭͯΌ΅͙ͻ ͫͭͪͯͭͯͪ͟ ͙ ͊͒͊ͨͭ͊ͼ͙͙ ͨͪͦͼ͔͍ͫͫͦΦ ̏ͭͦ ͍ͨͦ·΄͔͊ͭ ͦ͋΅ͯΌ 

͔ͤ͊͒͗ͤͦͫͭΈ Ή͔͎͔͙ͤͪͭ;͔͙ͫ͟ͻ ͙͔ͫͫͭͣΦ 

ˢ͍͙ͭͦͣ͊ͭ͊͘ͼ͙Ύ ͨͪͦͼ͔͍ͫͫͦ ͍ Ή͔͎͔͙͔ͤͪͭ͟ ͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͙ͫͭ͊͋͡ΈͤͦͫͭΈ ͙ ͭͦ;ͤͦͫͭΈ ͍͔͙ͯͨͪ͊ͤ͡ΎΦ 

˿͍͔͔ͦͪͣͤͤ·͔ {/!5!-͙͔ͫͫͭͣ· ͍ͨͦͦ͘͡ΎΌͭ ͙͙ͣͦͤͭͦͪͭΈ ͍͙͔ͦ͋ͦͪͯ͒ͦ͊ͤ ͙ ͔ͨͪ͒ͫ͊͘͟·͍͊ͭΈ ͍ͦͣͦ͗ͤ͘·͔ 

͙ͫ͋ͦΦ ˢ͍͙ͭͦͣ͊ͭ͊͘ͼ͙Ύ ͙͔ͫͤ͗͊ͭ ͍͙͙͊ͫͣͦͫͭ͘Έ ͦͭ ;͔͍͔ͦ͡;͔͎ͫͦͦ͟ ͺ͊ͭͦͪ͊͟ ͙ ͍ͨͦ·΄͔͊ͭ ͫͦͪͦͫͭ͟Έ 

͔͎͙͍͙ͪ͊ͪͦ͊ͤΎ ͤ͊ ͙͔͔͙ͣͤͤ͘Ύ ͎͙ͤ͊ͪͯ͘͟Φ ̏ͭͦ ͔ͦͫͦ͋ͤͤͦ ͍͊͗ͤͦ ͒͡Ύ ͔͔͔ͪ͊ͫͨͪ͒ͤͤ͡·ͻ Ή͔͎͔͙ͤͪͭ;͔͙ͫ͟ͻ 

͙͔ͫͫͭͣΦ ˢ͍͙ͭͦͣ͊ͭ͊͘ͼ͙Ύ ͔ͭ͊͗͟ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͙͔͎ͤͭͪ͊ͼ͙͙ ͍ͤͦ·ͻ ͙ͫͭͦ;͙͍ͤͦ͟ Ή͔͎͙͙ͤͪ ͍ ͫͯ΅͔͍ͫͭͯΌ΅͙͔ 

͔͙ͫͭΦ 

͔͙͔̆ͪ͊ͤͤ Ή͔͎͙͙ͤͪ Ύ͍͡Ύ͔ͭͫΎ ͍͚͊͗ͤͦ ͚ͫͭͪͯͭͯͪͤͦ͟ ͍ͫͦͫͭ͊͡ΎΌ΅͔͚ ͍͔͔ͫͦͪͣͤͤ·ͻ ͙͔ͫͫͭͣΦ ˣ͔͙͊ͭ͊ͪΣ 

͊ͯͣͯ͟͟͡Ύͭͦͪ· ͙ ͔ͭͻ͎͙͙ͤͦͦ͡ ͻ͔͙ͪ͊ͤͤΎ ͔ͭͨ͊͡ ͍ͨͦͦ͘͡ΎΌͭ ͎͙͍ͫ͊͗͊ͭ͡Έ ͙͙ͨ͟ ͔͔͙ͨͦͭͪ͋ͤ͡ΎΦ ̏ͺͺ͔͙͍͔ͭͤͦ͟ 

ͻ͔͙͔ͪ͊ͤͤ Ή͔͎͙͙ͤͪ ͍ͨͦ·΄͔͊ͭ ͎͙͋ͦͫͭ͟Έ ͔͔͚ͫͭ ͙ ͚ͯͫͭͦ;͙͍ͦͫͭΈ ͟ ͔͔͎ͨͪͪͯ͊ͣ͘͟Φ ͔͙͔̆ͪ͊ͤͤ Ή͔͎͙͙ͤͪ Ύ͍͡Ύ͔ͭͫΎ 

͟͡Ό;͔͍·ͣ Ή͔͔ͣͤͭͦͣ͡ ͙͔͎ͤͭͪ͊ͼ͙͙ ͍͍ͦͦ͋ͤͦ͘͡Ύ͔ͣ·ͻ ͙ͫͭͦ;͙͍ͤͦ͟Φ ˻ͤͦ ͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͔ͤ͊͒͗ͤͦͫͭΈ 

Ή͔͎͔͙ͤͪͦͫͤ͊͋͗ͤΎ ͙ͨͪ ͔͔͔͚ͨͪͣͤͤͦ ͎͔͔ͤͪ͊ͼ͙͙Φ 

˾͍͙͙͔͊ͭ͘ ͙ͣͪͦ͟- ͙ ͤ͊ͤͦΉ͔͎͔͙ͤͪͭ;͔͙ͫ͟ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͦͭͪ͟·͍͔͊ͭ ͍ͤͦ·͔ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͒͡Ύ 

͔͒ͼ͔͙͍ͤͭͪ͊ͦ͊ͤͤ͘͡·ͻ ͙͔ͫͫͭͣΦ ˸͊͡·͔ ͍͙ͯͫͭ͊ͤͦ͟ ͍ͨͦͦ͘͡ΎΌͭ ͔͔ͦ͋ͫͨ;͙͍͊ͭΈ ͍͔͊ͭͦͤͦͣͤͦ 

Ή͔͎͔͙͔ͤͪͦͫͤ͊͋͗ͤ ͦͭ ͦ͊͟͡͡Έͤ·ͻ ͙ͫͭͦ;͙͍ͤͦ͟Φ ͙͔́͊͟ ͔ͪ΄͔͙ͤΎ ͍ͨͦ·΄͊Όͭ ͚ͯͫͭͦ;͙͍ͦͫͭΈ ͙ ͙ͫͤ͗͊Όͭ 

͎ͤ͊ͪͯͯ͘͟ ͤ͊ ͼ͔ͤͭͪ͊͡Έͤ·͔ ͔͙ͫͭΦ ˸͙͔͙ͪͦͫͭ͟ ͙ ͍͊ͭͦͤͦͣͤ·͔ ͍͙ͯͫͭ͊ͤͦ͟ ͔ͭͪ͋ͯΌͭ ͚ͨͪͦ͒ͯͣ͊ͤͤͦ ͚ͫͭͪͯͭͯͪͤͦ͟ 

͎͙ͦͪ͊ͤ͊͘ͼ͙͙Φ ˮͻ ͙͔͎ͤͭͪ͊ͼ͙Ύ ͍ͨͦͦ͘͡Ύ͔ͭ ͍ͫͦ͒͊͊ͭ͘Έ ͎͙͙͔͋͟ ͙ ͙͍͊͒͊ͨͭͤ·͔ Ή͔͎͔͙ͤͪͭ;͔͙͔ͫ͟ ͙͔ͫͫͭͣ·Φ 

ˮ͔͔ͤͭͭͯ͊͟͡͡͡Έ͔ͤͦ ͍͔͙͔ͯͨͪ͊ͤ͡ ͔͔͙͔ͨͦͭͪ͋ͤͣ͡ Ή͔͎͙͙ͤͪ ͍ͨͦ·΄͔͊ͭ Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ Ή͔͎͙͔ͤͪͦͫͫͭͣΦ 

ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͎͙͍͙ͨͪͦͤͦͪͦ͊ͤ͘Ύ ͙ ͙͙͙͊ͤ͊ͭ͟͡ ͍ͨͦͦ͘͡Ύ͔ͭ ͙͙͙͍ͦͨͭͣͪͦ͊ͭ͘Έ ͎ͤ͊ͪͯͯ͘͟ ͙ ͙͍ͨ͊ͤͪͦ͊ͭ͡Έ 

͙͍͍ͨͪͦͦ͒ͫͭͦ͘Φ ̏ͭͦ ͙͔ͫͤ͗͊ͭ ͔͙ͨͦͭͪ ͙ ͍ͨͦ·΄͔͊ͭ Ή͙ͦͤͦͣ͟;͔ͫͯ͟Ό ͦͭ͒͊;ͯΦ ˮ͔͔ͤͭͭͯ͊͟͡͡͡Έͤ·͔ ͙͔ͫͫͭͣ· 

͍͔͙ͯͨͪ͊ͤ͡Ύ ͔ͭ͊͗͟ ͎ͨͦͣͦ͊Όͭ ͯ;͙ͭ·͍͊ͭΈ ͍͔ͤ΄͙͔ͤ ͺ͊ͭͦͪ͟·Σ ͙͔ͭ͊͟ ͊͟͟ ͎ͨͦͦ͒ͤ·͔ ͍͙ͯͫͦ͡ΎΦ ˮͻ ͍͔͔͙͔ͤ͒ͪͤ 

͍ͨͦ·΄͔͊ͭ ͚ͯͫͭͦ;͙͍ͦͫͭΈ Ή͔͎͔͙͙ͤͪͭ͟ ͟ ͙ͪ͊͘͡;ͤ·ͣ ͙ͪͫ͊ͣ͟Φ 

ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͍͍ͦͦ͋ͤͦ͘͡Ύ͔ͣ·ͻ ͙ͫͭͦ;͙͍ͤͦ͟ ͔͔ͭͪ͋ͯͭ ͍͙͙ͪ͊ͭ͘Ύ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟· ͔͔ͨͪ͒͊;͙ 

Ή͔͎͙͙ͤͪΦ ˤ͔ͭͪͦ- ͙ ͔ͫͦͤ͡;ͤ·͔ ͫͭ͊ͤͼ͙͙ ;͊ͫͭͦ ͔ͪ͊ͫͨͦͦ͗ͤ͡· ͍ ͔ͯ͒͊ͤͤ͡·ͻ ͔͎͙ͪͦͤ͊ͻΦ ̏ͺͺ͔͙͍ͭͤ͊͟Ύ 

͔͔ͨͪ͒͊;͊ Ή͔͎͙͙ͤͪ ͟ ͔͙͔ͨͦͭͪ͋ͭ͡Ύͣ ͔͔ͭͪ͋ͯͭ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙͙ ͙͙͚ͤ͡ ͙ ͔͙ͨͦͫͭͪͦͤΎ ͔͔͙͔ͪ͊ͫͨͪ͒ͭ͡͡Έͤ·ͻ 

͔͔͚ͫͭΦ ˹͍ͦ·͔ ͫͭͪͯͭͯͪͤ͟·͔ ͔ͪ΄͔͙ͤΎ ͎ͨͦͣͦ͊Όͭ ͙͙ͫͤͭ͘Έ ͔͙ͨͦͭͪ ͙ ͯͯ͡;΄͙ͭΈ ͔ͤ͊͒͗ͤͦͫͭΈΦ ̏ͭͦ ͔ͭ͊͗͟ 

͍͔ͫͨͦͫͦ͋ͫͭͯͭ Ή͙ͦͤͦͣ͟;͔ͫͦͣͯ͟ ͍͙͙ͪ͊ͭ͘Ό ͔͎͙͍ͪͦͤͦΦ 

ˮ͔͎ͤͭͪ͊ͼ͙Ύ ͔͔͔ͪ͊ͫͨͪ͒ͤͤ͡·ͻ ͙ͫͭͦ;͙͍ͤͦ͟ Ή͔͎͙͙ͤͪ ͍ͨͦ·΄͔͊ͭ ͎͙͋ͦͫͭ͟Έ ͙͔ͫͫͭͣ·Φ ˴͊͗͒·͚ ͙ͫͭͦ;͙ͤ͟ 

͎͔͔͙͔ͤͪͪͯͭ Ή͔͎͙ͤͪΌ ͍ ͪ͊ͤ͘·ͻ ͦ͋Ά͔ͣ͊ͻ ͙ ͍ ͔ͪ͊ͤͦ͘ ͍͔ͪͣΎΦ ̏ͺͺ͔͙͍͔ͭͤͦ͟ ͍͔͙͔ͯͨͪ͊ͤ͡ ͔͔͔ͪ͊ͫͨͪ͒ͤͤ͡·͙ͣ 

͎͔͔͙ͤͪ͊ͭͦͪ͊ͣ ͍ͨͦͦ͘͡Ύ͔ͭ ͙͍ͫ͋͊͊ͤͫͪͦ͊ͭ͡Έ ͔ͫͭΈΦ ˿ͭͪͯͭͯͪͤ͟·͔ ͔ͪ΄͔͙ͤΎ ͍͟͡Ό;͊Όͭ ͙͔ͫͫͭͣ· ͻ͔͙ͪ͊ͤͤΎΣ 

͔͔ͨͪ͒͊;͙ ͙ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͙ͨͦͭͦ͊ͣ͟ Ή͔͎͙͙ͤͪΦ ̏ͭͦ ͙͔ͫͤ͗͊ͭ ͍͙͙͊ͫͣͦͫͭ͘Έ ͦͭ ͼ͔͙͍ͤͭͪ͊ͦ͊ͤͤ͘͡·ͻ ͙ͫͭͦ;͙͍ͤͦ͟ 

͙ ͍ͨͦ·΄͔͊ͭ ͚ͯͫͭͦ;͙͍ͦͫͭΈ ͙͔ͫͫͭͣ·Φ 

ˤ͔͔͙͔ͤ͒ͪͤ ͔ͭͻ͎͙͚ͤͦͦ͡ ͎ͯͣͤͦͦ ͒ͦͣ͊ ͍ͨͦͦ͘͡Ύ͔ͭ ͙͙͙͍ͦͨͭͣͪͦ͊ͭ͘Έ ͔͔͙͔ͨͦͭͪ͋ͤ͡ Ή͔͎͙͙ͤͪ ͤ͊ 

͋·͍ͭͦͦͣ ͍͔ͯͪͦͤΦ ˿͙͔ͫͭͣ· ͍͙͊ͭͦͣ͊ͭ;͔͎ͫͦͦ͟ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͍͔ͦͫ΅͔͙͔ͤͣΣ ͔͙͔ͦͭͦͨͤͣ͡ ͙ 

Ή͔͙͙ͭͪͦͨͪ͋ͦͪ͊ͣ͟͡ ͙ͫͤ͗͊Όͭ ͔͙ͨͦͭͪΦ ˻͙ͤ ͔ͭ͊͗͟ ͍ͨͦͦ͘͡ΎΌͭ ͔͙͔ͨͦͭͪ͋ͭ͡Ύͣ ͯ;͍͍͊ͫͭͦ͊ͭΈ ͍ ͍͔͙͙ͯͨͪ͊ͤ͡ 

͎͚ͤ͊ͪͯͦ͘͟ ͤ͊ ͔ͫͭΈΦ ˮ͔͎ͤͭͪ͊ͼ͙Ύ ͒ͦͣ͊΄͙ͤͻ ͙͔ͫͫͭͣ ͫ ͎͚ͦͪͦ͒ͫͦ͟ Ή͔͎͔ͤͪͦͫͭΈΌ ͍ͨͦ·΄͔͊ͭ ͦ͋΅ͯΌ 

Ήͺͺ͔͙͍ͭͤͦͫͭ͟ΈΦ ̏ͭͦ Ύ͍͡Ύ͔ͭͫΎ ;͊ͫͭΈΌ ͎ͦ͋͊͡͡Έ͚ͤͦ ͔͎͙͙ͫͭͪ͊ͭ Ή͔͎ͤͪͦΉͺͺ͔͙͍͙ͭͤͦͫͭ͟Φ 

͔͎͔͙̏ͤͪͭ;͔͙͔ͫ͟ ͙͔ͫͫͭͣ· ͋ͯ͒ͯ΅͔͎ͦ ͔ͭͪ͋ͯΌͭ ͚ͯͫͭͦ;͙͍͚ͦ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟·Φ ˹͍ͦ·͔ ͔͙ͣ͊ͭͪ͊͡·Σ 

͙͔ͭ͊͟ ͊͟͟ ͍͔ͫͪͻ͍͙͙ͨͪͦͦ͒ͤ͟ ͙ ͙ͦͣͨͦͭ͘͟·Σ ͍ͨͦ·΄͊Όͭ ͔ͤ͊͒͗ͤͦͫͭΈ ͙ ͙ͫͤ͗͊Όͭ ͔͙ͨͦͭͪΦ ˽ͪͦ͒ͯͣ͊ͤͤ·͔ 

ͫͭͪͯͭͯͪͤ͟·͔ ͔ͪ΄͔͙ͤΎ ͙͙͙͙ͣͤͣͪͯ͘Όͭ ͙͙ͪͫ͟ ͍͙͚͊͊ͪ ͙ ͔͍ͫ͋ͦΦ ˮ͍ͤͤͦ͊ͼ͙ͦͤͤ·͔ ͨͦ͒ͻͦ͒· ͔͔ͦ͋ͫͨ;͙͍͊Όͭ 

͎͒ͦͦͫͪͦ͡;ͤͯΌ ͙ͫͭ͊͋͡ΈͤͦͫͭΈ ͪ͊͋ͦͭ·Φ ˻͙ͤ ͔ͭ͊͗͟ ͍ͫͨͦͫͦ͋ͫͭͯΌͭ ͫͦͪ͊͟΅͔͙ͤΌ Ήͫͨͯ͊ͭ͊͟͡ͼ͙ͦͤͤ·ͻ 

ͪ͊ͫͻ͍ͦ͒ͦΦ 
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˾͊ͪ͊͋ͦͭ͊͘͟ ͎͙͙͋ͪ͒ͤ·ͻ Ή͔͎͔͙ͤͪͭ;͔͙ͫ͟ͻ ͙͔ͫͫͭͣ ͦ͋Ά͔͙͒ͤΎ͔ͭ ͙ͭͪ͊͒ͼ͙ͦͤͤ·͔ ͙ ͍͍ͦͦ͋ͤͦ͘͡Ύ͔ͣ·͔ 

͙ͫͭͦ;͙͙ͤ͟Φ ˥͙͙͋ͪ͒ͤ·͔ ͍͙ͯͫͭ͊ͤͦ͟ ͍ͨͦ·΄͊Όͭ ͔ͤ͊͒͗ͤͦͫͭΈ ͙ ͔͔ͦ͋ͫͨ;͙͍͊Όͭ ͔͔͔͚͔͋ͫͨͪ͋ͦͤͦ 

Ή͔͎͔͙͔ͤͪͦͫͤ͊͋͗ͤΦ ˿ͭͪͯͭͯͪͤ͟·͔ ͔͙ͦͫͦ͋ͤͤͦͫͭ ͙ͭ͊͟ͻ ͙͔ͫͫͭͣ ͍͟͡Ό;͊Όͭ ͍͔͙͔ͯͨͪ͊ͤ͡ ͎͚ͤ͊ͪͯͦ͘͟ ͙ ͻ͔͙͔ͪ͊ͤͤ 

Ή͔͎͙͙ͤͪΦ ̏ͭͦ ͍ͨͦͦ͘͡Ύ͔ͭ Ήͺͺ͔͙͍ͭͤͦ͟ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͔ͪͫͯͪͫ· ͙ ͙ͫͤ͗͊ͭΈ ͍·͋ͪͦͫ·Φ ˥͙͙͋ͪ͒ͤ·͔ ͔ͪ΄͔͙ͤΎ 

͍ͫͭ͊ͤͦΎͭͫΎ ͟͡Ό;͔͍·ͣ ͍͔͙͔ͤ͊ͨͪ͊ͤͣ͡ ͍͙͙ͪ͊ͭ͘Ύ ͙͍͚ͣͪͦͦ Ή͔͎͔͙͙ͤͪͭ͟Φ 

˭͊͟͡Ό;͔͙͔ͤ 

͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͫͭͪͯͭͯͪͤ͟·͔ ͔͙ͦͫͦ͋ͤͤͦͫͭ ͍ͤͦ·ͻ ͍͔͔ͫͦͪͣͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͍ ͙͍͚ͣͪͦͦ Ή͔͎͔͙͔ͤͪͭ͟ 

͔͔ͦͨͪ͒͡ΎΌͭ Ήͺͺ͔͙͍ͭͤͦͫͭ͟ΈΣ ͚ͯͫͭͦ;͙͍ͦͫͭΈ ͙ Ή͎͙ͦͦ͟͡;͔ͫͯ͟Ό ͔͋ͦͨ͊ͫͤͦͫͭ͘Έ ͙͔ͫͫͭͣΦ ˮ͍ͤͤͦ͊ͼ͙͙Σ 

ͼ͙ͺ͍͙ͪͦ͊͘ͼ͙ΎΣ ͙͔͎ͤͭͪ͊ͼ͙Ύ ͍͍ͦͦ͋ͤͦ͘͡Ύ͔ͣ·ͻ ͙ͫͭͦ;͙͍ͤͦ͟ ͙ ͯͣͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡ ͍ͨͦ·΄͊Όͭ ͔ͤ͊͒͗ͤͦͫͭΈ ͙ 

Ή͙ͦͤͦͣ͟;ͤͦͫͭΈΦ ˽ͪͦ͒ͯͣ͊ͤͤ·͔ ͫͭͪͯͭͯͪͤ͟·͔ ͔ͪ΄͔͙ͤΎ ͔͔ͦ͋ͫͨ;͙͍͊Όͭ ͙ͦͨͭͣ͊͡Έ͔ͤͦ ͔͔͔͙͔ͪ͊ͫͨͪ͒ͤ͡ 

Ή͔͎͙͙ͤͪ ͙ ͙͙͙ͣͤͣ͊͘ͼ͙Ό ͔ͨͦͭͪΈΦ ˤ͔͔͙͔ͤ͒ͪͤ ͍ͤͦ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͚ͯͫͭͦ;͙͍ͦͣͯ ͍͙͙ͪ͊ͭ͘Ό ͙ 

͙͔͙ͫͤ͗ͤΌ ͔͎͙͍͎ͤ͊ͭͤͦͦ ͍͔͚͍͙ͦ͒ͫͭ͘Ύ ͤ͊ ͦͪͯ͗͊͟Ό΅ͯΌ ͔ͫͪ͒ͯΦ ˴͔ͦͣͨͫͤ͟͡·͚ ͨͦ͒ͻͦ͒ ͟ ͔͙͍͙ͨͪͦͭͪͦ͊ͤ͟Ό ͙ 

͍͔͙ͯͨͪ͊ͤ͡Ό Ή͔͎͙͔͙ͤͪͦͫͫͭͣ͊ͣ Ύ͍͡Ύ͔ͭͫΎ ͟͡Ό;ͦͣ ͟ ͔ͯͫͨ΄͚ͤͦ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙͙ ͙͍͚ͣͪͦͦ Ή͔͎͔͙͙ͤͪͭ͟Φ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ  

1. ˮ͍͍͊ͤͦΣ ˿ΦˢΦ ˿͍͔͔ͦͪͣͤͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡ ͍ Ή͔͎͔͙͔ͤͪͭ͟Υ ͔͙ͭͦͪΎ ͙ ͙ͨͪ͊ͭ͊͟͟Φ ˸͍ͦͫ͊͟Υ ͔͎͙̏ͤͪͦ͒͊ͭ͘Σ нлнмΦ 

2. ˽͔͍ͭͪͦΣ ˢΦˤΦ ͙̇ͺ͍͙ͪͦ͊͘ͼ͙Ύ ͙ ͍͙͊ͭͦͣ͊ͭ͊͘ͼ͙Ύ Ή͔͎͔͙ͤͪͭ;͔͙ͫ͟ͻ ͙͔ͫͫͭͣΦ ˿͊ͤͭ͟-˽͔͔͎ͭͪ͋ͯͪΥ ˽͙͔ͭͪΣ нлннΦ 

3. ˿͙͍ͣͪͤͦΣ ˩Φ˶Φ ˤ͍ͦͦ͋ͤͦ͘͡Ύ͔ͣ·͔ ͙ͫͭͦ;͙͙ͤ͟ Ή͔͎͙͙ͤͪ ͙ ͙ͻ ͙͔͎ͤͭͪ͊ͼ͙Ύ ͍ Ή͔͎͙͔ͤͪͦͫͫͭͣ·Φ ˹͍͙͙ͦͦͫ͋ͪͫ͟Υ 

˹͊ͯ͊͟Σ нлнлΦ 

4. ˴͔ͯͤ͘ͼ͍ͦΣ ˤΦˮΦ ͔͎̏ͤͪͦΉͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͙ ͙͍ͤͤͦ͊ͼ͙ͦͤͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡ ͍ ͙͍͚ͣͪͦͦ Ή͔͎͔͙͔ͤͪͭ͟Φ ˴͊͊ͤ͘ΈΥ 

˴͙͚͊͊ͤͫ͘͟ ͙͍͔͙͔ͯͤͪͫͭͭΣ нлноΦ 

5. ͔͍̅͒ͦͪͦ͊Σ ˸ΦˢΦ ̂ͣͤ·͔ ͔͙ͫͭ ͙ ͍͔͙͔ͯͨͪ͊ͤ͡ Ή͔͎͙ͤͪͦͨͦͭͦ͊ͣ͟Υ ͍͔͔ͫͦͪͣͤͤ·͔ ͨͦ͒ͻͦ͒·Φ ˸͍ͦͫ͊͟Υ 

˥̏˻́ˢ˾-˸͔͙͒͊Σ нлнн. 

ϭˢ͟·͔͍ͣ͋͊ ̒ΦˢΦ, s ͭ͊΄͔͍͊ ˻ΦΣ ˤ͔͔͍ͨ͊͊ ˶ΦΣ ˻͔͍ͪ͊ ˸Φ, 2025  

 

 

 

 

̂˨ ˴614.2                 

˴͔͍͊͊͋͊͊͟ ˨͗ΦˣΦ 

˽͔͍͔ͪͨͦ͒͊͊ͭ͡Έ 

̆͊͒͗·͔͍ ˨ΦΣ ̆͊͡͡·͔͍ ˣΦΣ ˮ͍͊ͣ͊ͤͦ͡ ̆Φ 

˿͔ͭͯ͒ͤͭ· 

˥͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ Ή͔͎͔͙ͤͪͭ;͔͙͚ͫ͟ ͙͙ͤͫͭͭͯͭ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ 

͎Φ ˸͊ͪ·Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟  

 

̏˴˻˹˻˸ˮ̒ ̏˹˩˾˥ˮˮ ˤ ̂˿́ˢ˹˻ˤ˴ˢ̆ ˨˶̒ ˤˢ˾˴ˮ ˥ˢ˭ˢ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

͙̏ͦͤͦͣ͟Ύ Ή͔͎͙͙ͤͪ ͍ ͍ͯͫͭ͊ͤͦ͊͟ͻ ͒͡Ύ ͍͙͊ͪ͟ ͎͊͊͘ Ύ͍͡Ύ͔ͭͫΎ ͍͚͊͗ͤͦ ͊͒͊͘;͔͚ ͍͔͔͎ͫͦͪͣͤͤͦͦ 

Ή͔͎͔͙ͤͪͭ;͔͎ͫͦͦ͟ ͙ ͔ͭͻ͎͙ͤͦͦ͡;͔͎ͫͦͦ͟ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘Φ ̏ͺͺ͔͙͍͔ͭͤͦ͟ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ Ή͔͎͙͙ͤͪ ͍ͨͦͦ͘͡Ύ͔ͭ 

͙͙ͫͤͭ͘Έ Ήͫͨͯ͊ͭ͊͟͡ͼ͙ͦͤͤ·͔ ͪ͊ͫͻͦ͒·Σ ͔ͯͣͤΈ΄͙ͭΈ ͍·͋ͪͦͫ· ͍͔ͪ͒ͤ·ͻ ͍͔΅͔͍ͫͭ ͙ ͍ͨͦ·͙ͫͭΈ Ή͎͙ͦͦ͟͡;͔ͫͯ͟Ό 

͔͋ͦͨ͊ͫͤͦͫͭ͘ΈΦ ˮ͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͔͍ͣͭͦ͒ͦ ͙͙ͦͨͭͣ͊͘ͼ͙͙ ͨͪͦͼ͔͍ͫͫͦ ͎͔͍ͤ͊ͪ͊ ͙ ͙͎͙ͫ͗͊ͤΎ ͎͊͊͘ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ 

͍ͨͦ·΄͔͙ͤΌ Ή͔͎ͤͪͦΉͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎΦ ˢ͙ͤ͊͘͡ ͍͔͔ͫͦͪͣͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͍ͨͦͦ͘͡Ύ͔ͭ ͍·Ύ͍͙ͭΈ 

͙͔͔ͤ͊͋ͦ͡ ͪ͊ͼ͙ͦͤ͊͡Έͤ·͔ ͔ͪ΄͔͙ͤΎ ͒͡Ύ Ή͙͙ͦͤͦͣ͟ Ή͔͎͙͙ͤͪΦ ˤ͔͔͙͔ͤ͒ͪͤ Ή͙ͭͻ ͨͦ͒ͻ͍ͦ͒ͦ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ 

͚ͯͫͭͦ;͙͍ͦͣͯ ͍͙͙ͪ͊ͭ͘Ό ͙ ͙͔͙ͫͤ͗ͤΌ ͊ͭͪ͊ͭ͘ ͍ ͎͍͚͊ͦͦ͘ ͨͪͦͣ·΄͔͙ͤͤͦͫͭ͡Φ 
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˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ  

Ή͟ ͙ͦͤͦͣΎ Ή͔͎͙͙ͤͪΣ ͍͙ͯͫͭ͊ͤͦ͟ ͒͡Ύ ͍͙͊ͪ͟ ͎͊͊͘Σ Ή͔͎ͤͪͦΉͺͺ͔͙͍ͭͤͦͫͭ͟ΈΣ ͙͙ͦͨͭͣ͊͘ͼ͙Ύ ͨͪͦͼ͔͍ͫͫͦΣ 

͙͎͙͔ͫ͗͊ͤ ͎ ͊͊͘Σ ͙͔͙͔ͫͤ͗ͤ ͊ͭͪ͊ͭ͘Σ Ή͎͙ͦͦ͟͡;͔ͫ͊͟Ύ ͔͋ͦͨ͊ͫͤͦͫͭ͘ΈΣ ͔ͭͻ͎͙ͤͦͦ͡;͔͙͔ͫ͟ ͨͪͦͼ͔ͫͫ·. 

 

͙̏ͦͤͦͣ͟Ύ Ή͔͎͙͙ͤͪ ͍ ͍ͯͫͭ͊ͤͦ͊͟ͻ ͒͡Ύ ͍͙͊ͪ͟ ͎͊͊͘ Ύ͍͡Ύ͔ͭͫΎ ͚ͦ͒ͤͦ ͙͘ ͟͡Ό;͔͍·ͻ ͊͒͊͘; ͍͔͔͚ͫͦͪͣͤͤͦ 

ͨͪͦͣ·΄͔͙ͤͤͦͫͭ͡Φ ̏ͺͺ͔͙͍͔ͭͤͦ͟ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ Ή͔͎͙͙ͤͪ ͍ͨͦͦ͘͡Ύ͔ͭ ͙͙ͫͤͭ͘Έ Ήͫͨͯ͊ͭ͊͟͡ͼ͙ͦͤͤ·͔ 

ͪ͊ͫͻͦ͒· ͙ ͍ͨͦ·͙ͫͭΈ ͙͍͙͔ͨͪͦͦ͒ͭ͘͡ΈͤͦͫͭΈ ͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎΦ ˻͙͙ͨͭͣ͊͘ͼ͙Ύ ͨͪͦͼ͔͍ͫͫͦ ͎͔͍ͤ͊ͪ͊ ͙ ͙͎͙ͫ͗͊ͤΎ 

͎͊͊͘ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͪ͊ͼ͙ͦͤ͊͡Έͤͦͣͯ ͪ͊ͫͻͦ͒ͯ ͔͍ͪͫͯͪͫͦΦ ˤ͔͔͙͔ͤ͒ͪͤ ͍͔͔ͫͦͪͣͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͎͔ͨͦͣͦ͊ͭ 

͙͒ͦͫͭ;Έ ͚ͯͫͭͦ;͙͍͎ͦͦ ͍͙͙ͪ͊ͭ͘Ύ ͙ ͙͙ͫͤͭ͘Έ ͍͔͚͍͙͔ͦ͒ͫͭ͘ ͤ͊ ͦͪͯ͗͊͟Ό΅ͯΌ ͔ͫͪ͒ͯΦ ͔͎͔͔͔͙͔̏ͤͪͦͫ͋ͪ͗ͤ ͔ͭ͊͗͟ 

͍ͨͦ·΄͔͊ͭ ͔ͦͤͯͪͤͭͦͫͨͦͫͦ͋ͤͦͫͭ͟͟Έ ͔͙ͨͪ͒ͨͪΎ͙͚ͭ ͤ͊ ͪ·͔ͤ͟Φ 

˿͍͔͔ͦͪͣͤͤ·͔ ͍͙ͯͫͭ͊ͤͦ͟ ͒͡Ύ ͍͙͊ͪ͟ ͎͊͊͘ ͔ͨͦͭͪ͋͡ΎΌͭ ͤ͊͘;͙͔ͭ͡Έ͔ͤͦ ͙ͦ͟͡;͔͍ͫͭͦ Ή͔͎͙͙ͤͪΣ ;ͭͦ 

͔͔͒͊ͭ͡ ͙ͻ ͙͙ͦͨͭͣ͊͘ͼ͙Ό ͊ͭͯ͊͟͡Έ͚ͤͦΦ ˢ͙ͤ͊͘͡ ͔͔͙ͨͦͭͪ͋ͤ͡Ύ Ή͔͎͙͙ͤͪ ͍ͨͦͦ͘͡Ύ͔ͭ ͍·Ύ͍͙ͭΈ ͍ͦͫͤͦͤ·͔ ͔͙ͨͦͭͪ 

 ͙͔͔͙ͦͨͪ͒ͭ͡Έ ͙ͨͯͭ ͙ͻ ͫͦͪ͊͟΅͔͙ͤΎΦ ͔͎͔͙̏ͤͪͭ;͔ͫ͊͟Ύ Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎ ͤ͊ͨͪΎͣͯΌ ͍͙͡Ύ͔ͭ ͤ͊ 

Ή͙ͦͤͦͣ͟;͔͙͔ͫ͟ ͔͙ͨͦ͊͊ͭ͘͟͡ ͔͙ͨͪ͒ͨͪΎ͙ͭΎΦ ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͍͙͙͍͊ͭͦͣ͊ͭͪͦ͊ͤͤ͘·ͻ ͙͔ͫͫͭͣ ͦͤͭͪͦ͟͡Ύ 

͍ͨͦͦ͘͡Ύ͔ͭ ͙͙͙͙͍ͣͤͣͪͦ͊ͭ͘Έ ͔͔ͨͪͪ͊ͫͻͦ͒ ͙͍ͭͦͨ͊͡Φ ͙͔́͊͟ ͔ͣͪ· ͔͔ͦ͋ͫͨ;͙͍͊Όͭ ͙ͫͭ͊͋͡ΈͤͯΌ ͪ͊͋ͦͭͯ ͙ 

͙͔͙͔ͫͤ͗ͤ ͊ͭͪ͊ͭ͘Φ 

˻͙͙ͨͭͣ͊͘ͼ͙Ύ ͨͪͦͼ͔͍ͫͫͦ ͙͎͙ͫ͗͊ͤΎ ͎͊͊͘ Ύ͍͡Ύ͔ͭͫΎ ͍͊͗ͤ·ͣ ͍͔͙͔ͤ͊ͨͪ͊ͤͣ͡ Ή͙͙ͦͤͦͣ͟ Ή͔͎͙͙ͤͪΦ 

˽͍͙ͪ͊͡Έ͔ͤͦ ͔͎͙͍͙͔ͪͯͪͦ͊ͤ͡ ͨͦ͒͊;͙ ͙͍ͭͦͨ͊͡ ͙ ͍ͦ͒ͯ͘ͻ͊ ͍ͨͦͦ͘͡Ύ͔ͭ ͍ͨͦ·͙ͫͭΈ ͦ͟Ήͺͺ͙ͼ͙͔ͤͭ ͔͎ͨͦͤͦͦ͘͡ 

͔͚͍͙͒ͫͭΎ ͍͙ͯͫͭ͊ͤͦ͟Φ ˹͔͒ͦͫͭ͊ͭͦ;ͤͦ Ήͺͺ͔͙͍͔ͭͤͦ͟ ͙͎͙͔ͫ͗͊ͤ ͙͍͙ͨͪͦ͒ͭ ͟ ͔ͨͦͭͪΎͣ Ή͔͎͙͙ͤͪ ͙ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ό 

͍͔ͪ͒ͤ·ͻ ͍·͍͋ͪͦͫͦΦ ˿͍͔͔ͦͪͣͤͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡ ͍ͨͦͦ͘͡ΎΌͭ ͙͍ͦͤͭͪͦͪͦ͊ͭ͟͡Έ ͔͔ͭͣͨͪ͊ͭͯͪͯ ͙ ͍͔͙͔͒͊ͤ͡ ͒͡Ύ 

͙ͣ͊ͫͣ͊͟͡Έ͚ͤͦ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟Φ ̏ͭͦ ͙͔ͫͤ͗͊ͭ ͪ͊ͫͻͦ͒ ͎͊͊͘ ͙ ͯͯ͡;΄͔͊ͭ ͊͟;͔͍ͫͭͦ ͨͪͦ͒ͯ͟ͼ͙͙Φ 

͔͎͔͔͔͙͔̏ͤͪͦͫ͋ͪ͗ͤ ͙͎͔͒ͦͫͭ͊ͭͫΎ ͔ͭ͊͗͟ ͊͘ ͫ;͖ͭ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͔͔͙͍ͭͨͦͦ͋ͣͤͤͦ͟͡Φ ˻͙ͤ ͍ͨͦͦ͘͡ΎΌͭ 

͍͍ͦͪ͊͘΅͊ͭΈ ;͊ͫͭΈ Ή͔͎͙͙ͤͪΣ ͍·͔͒͡Ύ͔͚ͣͦ ͙ͨͪ ͙͎͙͙ͫ͗͊ͤ ͎͊͊͘Σ ͦ͋ͪ͊ͭͤͦ ͍ ͨͪͦͼ͔ͫͫΦ ̏ͭͦ ͙͔ͫͤ͗͊ͭ 

͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭΈ ͍ ͙͔͒ͦͨͦͤͭ͡͡Έͤͦͣ ͎͔͍͔ͨͦ͒ͦͪ ͙ ͔ͯͣͤΈ΄͔͊ͭ ͪ͊ͫͻͦ͒ ͙͍ͭͦͨ͊͡Φ ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ 

͔͔͙͍ͭͨͦͦ͋ͣͤͤͦ͟͡ ͍ͨͦ·΄͔͊ͭ ͦ͋΅ͯΌ Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͍͙ͯͫͭ͊ͤͦ͟Φ ͚́͊ͦ͟ ͨͦ͒ͻͦ͒ Ύ͍͡Ύ͔ͭͫΎ ͙ͦ͒ͤͣ ͙͘ 

͙͔͔ͤ͊͋ͦ͡ Ή͙ͦͤͦͣ͟;ͤ·ͻ ͙ Ή͎͙ͦͦ͟͡;ͤ·ͻ ͔ͪ΄͔͙͚ͤΦ 

ˢ͍͙ͭͦͣ͊ͭ͊͘ͼ͙Ύ ͨͪͦͼ͔͍ͫͫͦ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͪ͊ͼ͙ͦͤ͊͡Έͤͦͣͯ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ό Ή͔͎͙͙ͤͪΦ ˿͔ͤͫͦͪ· ͙ 

͙͔ͫͫͭͣ· ͍͔͙ͯͨͪ͊ͤ͡Ύ ͔͎͙ͪͯͪͯ͡Όͭ ͨͦ͒͊;ͯ ͎͊͊͘ ͙ ͔͔ͭͣͨͪ͊ͭͯͪͯΦ ̏ͭͦ ͍ͨͦͦ͘͡Ύ͔ͭ ͙͙͙͙͍ͣͤͣͪͦ͊ͭ͘Έ 

͔͔ͨͪͪ͊ͫͻͦ͒ ͙ ͙͙ͫͤͭ͘Έ ;͔͍͔ͦ͡;͔͙͚ͫ͟ ͺ͊ͭͦͪ͟Φ ˢ͍͙ͭͦͣ͊ͭ;͔͙͔ͫ͟ ͙͔ͫͫͭͣ· ͔͔ͦ͋ͫͨ;͙͍͊Όͭ ͙ͫͭ͊͋͡ΈͤͦͫͭΈ 

͔ͭͻ͎͙ͤͦͦ͡;͔͎ͫͦͦ͟ ͨͪͦͼ͔ͫͫ͊Φ ˤ͔͔͙͔ͤ͒ͪͤ ͙ͭ͊͟ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͔͔͒͊ͭ͡ ͙͍͍ͨͪͦͦ͒ͫͭͦ͘ ͔͔͋ͦ͡ ͔͋ͦͨ͊ͫͤ͘·ͣ ͙ 

Ή͙ͦͤͦͣ͟;ͤ·ͣΦ 

˽ͪͦͺ͙͙͊ͭ͟͡;͔͔ͫͦ͟ ͙͍͙͔ͦ͋ͫͯ͗͊ͤ͡ ͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎ ͔ͭ͊͗͟ ͙͎͔ͪ͊ͭ ͍͊͗ͤͯΌ ͪͦ͡ΈΦ ˾͔͎ͯ͡Ύͪͤ͊Ύ 

͍͔ͨͪͦͪ͊͟ ͙ ͦ;͙ͫͭ͊͟ ͍͍ͭͪͯ͋ͦͨͪͦͦ͒ͦ ͙ ͎͔ͦͪͦ͟͡ ͔͍ͨͪ͒ͦͭͪ͊΅͔͊ͭ ͔ͨͦͭͪΌ Ή͔͎͙͙ͤͪΦ ˭͊ͫͦͪ· ͙ ͔͙ͦͭͦ͗ͤ͡Ύ 

͙ͫͤ͗͊Όͭ Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͙͎͙ͫ͗͊ͤΎ ͙ ͍͔͙ͯ͡;͙͍͊Όͭ ͪ͊ͫͻͦ͒ ͙͍ͭͦͨ͊͡Φ ˽͍͔͊ͤͦͦ͡ ͙͍͙͔ͦ͋ͫͯ͗͊ͤ͡ ͍ͨͦͦ͘͡Ύ͔ͭ 

͔͙͍ͨͦ͒͒ͪ͗͊ͭΈ ͙ͦͨͭͣ͊͡Έͤ·͔ ͔ͨ͊ͪ͊ͣͭͪ· ͪ͊͋ͦͭ·Φ ̏ͭͦ ͍ͨͦ·΄͔͊ͭ ͎͍͔͒ͦͦ͡;ͤͦͫͭΈ ͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎ ͙ 

͙͔ͫͤ͗͊ͭ Ήͫͨͯ͊ͭ͊͟͡ͼ͙ͦͤͤ·͔ ͪ͊ͫͻͦ͒·Φ 

ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͍·ͫͦͦ͟Ήͺͺ͔͙͍ͭͤ͟·ͻ ͎͔ͦͪͦ͟͡ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͙͔͙ͫͤ͗ͤΌ ͔ͨͦͭͪΈ Ή͔͎͙͙ͤͪΦ ˹͍ͦ·͔ 

ͦͤͫͭͪͯ͟͟ͼ͙͙ ͔͔ͦ͋ͫͨ;͙͍͊Όͭ ͔͔͋ͦ͡ ͔ͨͦͤͦ͡ ͎͙͔ͫͦͪ͊ͤ ͎͊͊͘Φ ̏ͭͦ ͔ͯͣͤΈ΄͔͊ͭ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘ ͒·ͣ͊ ͙ ͙ͫ͊͗Σ 

ͨͦ ͍·΄͊Ύ ͦ͟Ήͺͺ͙ͼ͙͔ͤͭ ͔͎ͨͦͤͦͦ͘͡ ͔͚͍͙͒ͫͭΎΦ ͔͎͔͔͎̏ͤͪͦͫ͋ͪ͊Ό΅͙͔ ͎͔͙ͦͪ͟͡ ͍ͫͨͦͫͦ͋ͫͭͯΌͭ ͯͯ͡;΄͔͙ͤΌ 

Ή͎͙ͦͦ͟͡;͔͙ͫ͟ͻ ͔͔͚ͨͦ͊͊ͭ͘͟͡Φ ˻͙ͤ Ύ͍͡ΎΌͭͫΎ ͍͚͊͗ͤͦ ͍ͫͦͫͭ͊͡ΎΌ΅͔͚ Ή͙ͦͤͦͣ͟;ͤ·ͻ ͍ͯͫͭ͊ͤͦͦ͟Φ 

˻͙͙ͨͭͣ͊͘ͼ͙Ύ ͔͙ͪ͗ͣ͊ ͪ͊͋ͦͭ· ͍͙ͯͫͭ͊ͤͦ͟ ͍ͨͦͦ͘͡Ύ͔ͭ ͙͙ͫͤͭ͘Έ ͪ͊ͫͻͦ͒ Ή͔͎͙͙ͤͪΦ ˽͍͙ͪ͊͡Έͤ·͚ ͍·͋ͦͪ 

͔͔͎ͭͣͨͪ͊ͭͯͪͤͦͦ ͔͙ͪ͗ͣ͊ ͙ ͍͔͔͙ͪͣͤ ͎͔͍ͤ͊ͪ͊ ͙͔ͫͤ͗͊ͭ ͙͋͘·ͭͦ;ͤ·͔ ͔͙ͨͦͭͪΦ ˢ͙ͤ͊͘͡ ͪ͊͋ͦ;͙ͻ ͼ͙͍ͦ͟͡ 

͎͔ͨͦͣͦ͊ͭ ͍·Ύ͍͙ͭΈ ͯ;͙͊ͫͭ͟ ͫ ͙ͤ͊͋ͦ͡Έ΄͙ͣ ͪ͊ͫͻͦ͒ͦͣ ͙͍ͭͦͨ͊͡Φ ̏ͺͺ͔͙͍͔ͭͤͦ͟ ͙͍͙͔ͨ͊ͤͪͦ͊ͤ͡ ͪ͊͋ͦͭ· 

͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎ ͍ͨͦ·΄͔͊ͭ ͙͍͙͔ͨͪͦͦ͒ͭ͘͡ΈͤͦͫͭΈΦ ̏ͭͦ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ Ή͙͙ͦͤͦͣ͟ ͔͍ͪͫͯͪͫͦ ͙ ͔ͯͣͤΈ΄͔͙ͤΌ 

͊ͭͪ͊ͭ͘Φ 
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ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͙ͦ͘͡Ύͼ͙ͦͤͤ·ͻ ͔͙͍ͣ͊ͭͪ͊ͦ͡ ͙͔ͫͤ͗͊ͭ ͔͔͙ͭͨͦͨͦͭͪ͡Φ ͔͙́ͨͦͦ͘͡͡Ύͼ͙Ύ ͭͪͯ͋ ͙ ͔͊ͣͪ͟ 

͍͙͊ͪ͟ ͫͦͻͪ͊ͤΎ͔ͭ Ή͔͎͙ͤͪΌ ͍͙ͤͯͭͪ ͍͙ͯͫͭ͊ͤͦ͟Φ ̏ͭͦ ͔ͯͣͤΈ΄͔͊ͭ ͔ͨͦͭͪ͋ͤͦͫͭΈ ͍ ͙͔͒ͦͨͦͤͭ͡͡Έͤͦͣ ͎͔͍͔ͨͦ͒ͦͪ 

͙ ͍ͨͦ·΄͔͊ͭ ͦ͋΅ͯΌ Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͨͪͦͼ͔ͫͫ͊Φ ͔͎͔͔͎̏ͤͪͦͫ͋ͪ͊Ό΅͙͔ ͔͙ͣ͊ͭͪ͊͡· ͫͦͪ͊͟΅͊Όͭ 

Ήͫͨͯ͊ͭ͊͟͡ͼ͙ͦͤͤ·͔ ͪ͊ͫͻͦ͒·Φ ˤ͔͔͙͔ͤ͒ͪͤ ͍͔͔ͫͦͪͣͤͤ·ͻ ͙ͦ͘͡Ύͼ͙ͦͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ Ύ͍͡Ύ͔ͭͫΎ ͍͊͗ͤ·ͣ 

΄͎͊ͦͣ ͟ Ή͙͙ͦͤͦͣ͟ Ή͔͎͙͙ͤͪΦ 

˸͙͙͎ͦͤͭͦͪͤ ͪ͊ͫͻͦ͒͊ ͎͊͊͘ ͍ͨͦͦ͘͡Ύ͔ͭ ͙͍ͦͤͭͪͦͪͦ͊ͭ͟͡Έ Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͪ͊͋ͦͭ· ͍͙ͯͫͭ͊ͤͦ͟Φ ˨͊ͤͤ·͔ 

ͦ ͔͔͙͙ͨͦͭͪ͋ͤ͡ ͎ͨͦͣͦ͊Όͭ ͍·Ύ͍͡ΎͭΈ ͙͙͊ͤͦͣ͊͡ ͙ ͙͙͙͍ͦͨͭͣͪͦ͊ͭ͘Έ ͨͪͦͼ͔ͫͫ·Φ ˿͍͔͔ͦͪͣͤͤ·͔ 

͙͔͙͔ͣͪͭ͘͡Έͤ·͔ ͙ͨͪ͋ͦͪ· ͔͔ͦ͋ͫͨ;͙͍͊Όͭ ͭͦ;͔ͤͦ ͔͔͔͙͔ͦͨͪ͒ͤ͡ ͔ͨͦͭͪΈ Ή͔͎͙͙ͤͪΦ ˿͍͔͍͔͔͔ͦͪͣͤͤͦ 

͔͎͙͍͙͔ͪ͊ͪͦ͊ͤ ͤ͊ ͒͊ͤͤ·͔ ͙͙͎ͣͦͤͭͦͪͤ͊ ͔͍ͨͪ͒ͦͭͪ͊΅͔͊ͭ ͔͔ͨͪͪ͊ͫͻͦ͒ ͙͍ͭͦͨ͊͡Φ ̏ͭͦ ͍ͨͦ·΄͔͊ͭ ͦ͋΅ͯΌ 

Ή͙ͦͤͦͣ͟;ͤͦͫͭΈ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘Φ 

˻͋ͯ;͔͙͔ͤ ͔ͨͪͫͦͤ͊͊͡ Ύ͍͡Ύ͔ͭͫΎ ͟͡Ό;͔͍·ͣ ͺ͊ͭͦͪͦͣ͟ Ή͔͎ͤͪͦΉͺͺ͔͙͍͙ͭͤͦͫͭ͟Φ ˿͔ͨͼ͙͙͊ͫͭ͡· ͒ͦ͗ͤ͡· 

͙ͨͦͤͣ͊ͭΈ ͙ͨͪͤͼ͙ͨ· ͪ͊͋ͦͭ· ͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎ ͙ ͔ͣͭͦ͒· Ή͙͙ͦͤͦͣ͟ Ή͔͎͙͙ͤͪΦ ˽͍͙ͪ͊͡Έͤ͊Ύ Ήͫͨͯ͊ͭ͊͟͡ͼ͙Ύ 

͙͔ͫͤ͗͊ͭ ͍͔ͪͦΎͭͤͦͫͭΈ ͦ΄͙͋ͦ͟ ͙ ͔͔ͨͪͪ͊ͫͻͦ͒͊ ͙͍ͭͦͨ͊͡Φ ˽͍ͦ·΄͔͙͔ͤ ͍͙͊͟͡ͺ͙͊͟ͼ͙͙ ͙͍ͫͦͭͪͯ͒ͤͦ͟ 

͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͪ͊ͼ͙ͦͤ͊͡Έͤͦͣͯ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ό ͔͍ͪͫͯͪͫͦΦ ̏ͭͦ Ύ͍͡Ύ͔ͭͫΎ ͍͚͊͗ͤͦ ͍ͫͦͫͭ͊͡ΎΌ΅͔͚ 

͚ͯͫͭͦ;͙͍͎ͦͦ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘Φ 

ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͍͙ͭͦͪ;͚ͤͦ Ή͔͎͙͙ͤͪ ͍ͨͦͦ͘͡Ύ͔ͭ ͙͔͒ͦͨͦͤͭ͡͡Έͤͦ Ή͙ͦͤͦͣͭ͟Έ ͔ͪͫͯͪͫ·Φ ˹͙͔͊ͨͪͣͪΣ 

͎ͦͪΎ;͙͔ ͎͊͘· ͣͦ͗ͤͦ ͍ͤ͊ͨͪ͊͡ΎͭΈ ͤ͊ ͎͔͍ͨͦ͒ͦͪ ͎͙͒ͪͯͻ ͔ͭͻ͎͙ͤͦͦ͡;͔͙ͫ͟ͻ ͨͪͦͼ͔͍ͫͫͦΦ ̏ͭͦ ͙͔ͫͤ͗͊ͭ 

͔͔͙͔ͨͦͭͪ͋ͤ͡ ͍͎ͦͫͤͦͤͦͦ ͙͍ͭͦͨ͊͡ ͙ ͍ͨͦ·΄͔͊ͭ Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘Φ ˾͔ͼ͙͙͎ͤ͟͡ Ή͔͎͙͙ͤͪ 

͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͫͦͪ͊͟΅͔͙ͤΌ ͍·͍͋ͪͦͫͦ ͙ ͊ͭͪ͊ͭ͘Φ ͙͔́͊͟ ͔ͪ΄͔͙ͤΎ ͔͒͊͡Όͭ ͍ͯͫͭ͊ͤͦͯ͟ ͔͔͋ͦ͡ Ή͎͙ͦͦ͟͡;͚ͤͦ ͙ 

Ή͙ͦͤͦͣ͟;͚ͤͦΦ 

͔͎͔͙̏ͤͪͭ;͔͙͚ͫ͟ ͙͊ͯ͒ͭ ͎͔ͨͦͣͦ͊ͭ ͍·Ύ͍͙ͭΈ ͫ͊͋͡·͔ ͔ͣͫͭ͊ ͍͙ͯͫͭ͊ͤͦ͟Φ ˢ͙ͤ͊͘͡ ͔͔͙ͨͦͭͪ͋ͤ͡Ύ Ή͔͎͙͙ͤͪ 

͍ͨͦͦ͘͡Ύ͔ͭ ͔͔͙ͦͨͪ͒ͭ͡Έ ͦͤ͘· ͔͔ͨͪͪ͊ͫͻͦ͒͊ ͙ ͙ͨͯͭ ͙ͻ ͙͙ͦͨͭͣ͊͘ͼ͙͙Φ ˢ͙ͯ͒ͭ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͍͔͔͙ͤ͒ͪͤΌ ͔͔͋ͦ͡ 

Ήͺͺ͔͙͍ͭͤ͟·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͙ ͨͪͦͼ͔͍ͫͫͦΦ ˾͔͎ͯ͡Ύͪͤ͊Ύ ͍͔ͨͪͦͪ͊͟ ͍ͨͦ·΄͔͊ͭ ͨͪͦͪ͊͘;ͤͦͫͭΈ ͙ ͦͤͭͪͦ͟͡Έ ͤ͊͒ 

ͪ͊ͫͻ͙ͦ͒͊ͣΦ ̏ͭͦ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͍ͨͦ·΄͔͙ͤΌ ͙͍͙͔ͨͪͦͦ͒ͭ͘͡Έ͙ͤͦͫͭ ͙ ͙͔͙ͫͤ͗ͤΌ ͊ͭͪ͊ͭ͘Φ 

ˮ͍ͤͤͦ͊ͼ͙ͦͤͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡ ͙͎ͪ͊Όͭ ͍͊͗ͤͯΌ ͪͦ͡Έ ͍ Ή͙͙ͦͤͦͣ͟ Ή͔͎͙͙ͤͪΦ ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ 

͙͔͔ͤͭͭͯ͊͟͡͡͡Έͤ·ͻ ͙͔ͫͫͭͣ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͍ͨͦͦ͘͡Ύ͔ͭ ͙͙͙͍ͦͨͭͣͪͦ͊ͭ͘Έ ͪ͊͋ͦͭͯ ͍͙ͯͫͭ͊ͤͦ͟Φ ˹͍ͦ·͔ ͔͙ͣ͊ͭͪ͊͡· 

͙ ͍͙͔ͦ͋ͦͪͯ͒ͦ͊ͤ ͍ͨͦ·΄͊Όͭ ͦ͟Ήͺͺ͙ͼ͙͔ͤͭ ͔͎ͨͦͤͦͦ͘͡ ͔͚͍͙͒ͫͭΎΦ ͔́ͻ͎͙ͤͦͦ͡;͔͙͔ͫ͟ ͙͍ͤͤͦ͊ͼ͙͙ ͙ͫͤ͗͊Όͭ 

͊ͭͪ͊ͭ͘· ͙ ͯͯ͡;΄͊Όͭ Ή͎͙ͦͦ͟͡;͔͙͔ͫ͟ ͔͙ͨͦ͊͊ͭ͘͟͡Φ ˤ͔͔͙͔ͤ͒ͪͤ ͙ͭ͊͟ͻ ͔ͪ΄͔͙͚ͤ ͔͔͒͊ͭ͡ ͙͍͍ͨͪͦͦ͒ͫͭͦ͘ ͔͔͋ͦ͡ 

͚ͯͫͭͦ;͙͍·ͣΦ 

˭͊͟͡Ό;͔͙͔ͤ 

͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ Ή͙ͦͤͦͣ͟Ύ Ή͔͎͙͙ͤͪ ͍ ͍ͯͫͭ͊ͤͦ͊͟ͻ ͒͡Ύ ͍͙͊ͪ͟ ͎͊͊͘ ͙͎͔͒ͦͫͭ͊ͭͫΎ ͔ͦͣͨͫͤ͟͟͡·ͣ 

ͨͦ͒ͻͦ͒ͦͣΦ ˻ͤ͊ ͍͟͡Ό;͔͊ͭ ͙͙ͦͨͭͣ͊͘ͼ͙Ό ͨͪͦͼ͔͍ͫͫͦΣ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͍͔͔ͫͦͪͣͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡Σ ͦ͋ͯ;͔͙͔ͤ 

͔ͨͪͫͦͤ͊͊͡ ͙ ͦͤͭͪͦ͟͡Έ ͔͍ͨ͊ͪ͊ͣͭͪͦ ͪ͊͋ͦͭ·Φ ˾͊ͼ͙ͦͤ͊͡Έ͔ͤͦ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͔͍ͪͫͯͪͫͦ ͙͔ͫͤ͗͊ͭ ͊ͭͪ͊ͭ͘·Σ 

͍ͨͦ·΄͔͊ͭ ͙͍͙͔ͨͪͦͦ͒ͭ͘͡ΈͤͦͫͭΈ ͙ ͯͯ͡;΄͔͊ͭ Ή͎͙ͦͦ͟͡;͔͙͔ͫ͟ ͔͙ͨͦ͊͊ͭ͘͟͡Φ ˤ͔͔͙͔ͤ͒ͪͤ Ή͔͎ͤͪͦΉͺͺ͔͙͍ͭͤ͟·ͻ 

͔ͪ΄͔͙͚ͤ Ύ͍͡Ύ͔ͭͫΎ ͍͊͗ͤ·ͣ ͍͔͙͔ͤ͊ͨͪ͊ͤͣ͡ ͚ͯͫͭͦ;͙͍͎ͦͦ ͍͙͙ͪ͊ͭ͘Ύ ͨͪͦͣ·΄͔͙ͤͤͦͫͭ͡Φ ̏ͺͺ͔͙͍ͭͤ͊͟Ύ 

Ή͙ͦͤͦͣ͟Ύ Ή͔͎͙͙ͤͪ ͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͎͒ͦͦͫͪͦ͡;ͤͯΌ ͙ͫͭ͊͋͡ΈͤͦͫͭΈ ͙ ͔ͦͤͯͪͤͭͦͫͨͦͫͦ͋ͤͦͫͭ͟͟Έ ͔͙ͨͪ͒ͨͪΎ͙͚ͭΦ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ  

1. ˮ͍͍͊ͤͦΣ ˿ΦˢΦ ͔͎̏ͤͪͦΉͺͺ͔͙͍ͭͤ͟·͔ ͔ͭͻ͎͙͙ͤͦͦ͡ ͍ ͎͍͚͊ͦͦ͘ ͨͪͦͣ·΄͔͙ͤͤͦͫͭ͡Φ ˸͍ͦͫ͊͟Υ ͔͎͙̏ͤͪͦ͒͊ͭ͘Σ нлнлΦ 

2. ˽͔͍ͭͪͦΣ ˢΦˤΦ ˻͙͙ͨͭͣ͊͘ͼ͙Ύ ͨͪͦͼ͔͍ͫͫͦ ͙͎͙ͫ͗͊ͤΎ ͎͊͊͘ ͍ ͨͪͦͣ·΄͔ͤͤ͡·ͻ ͍ͯͫͭ͊ͤͦ͊͟ͻΦ ˿͊ͤͭ͟-˽͔͔͎ͭͪ͋ͯͪΥ 

˽͙͔ͭͪΣ нлмфΦ 

3. ˿͙͍ͣͪͤͦΣ ˩Φ˶Φ ͔͔́ͨͦͭ͡ͻ͙ͤ͊͟ ͙ Ή͔͎͔͔͔͙͔ͤͪͦͫ͋ͪ͗ͤ ͍ ͨͪͦͣ·΄͔ͤͤ͡·ͻ ͙͔ͫͫͭͣ͊ͻΦ ˹͍͙͙ͦͦͫ͋ͪͫ͟Υ ˹͊ͯ͊͟Σ нлнмΦ 

4. ˴͔ͯͤ͘ͼ͍ͦΣ ˤΦˮΦ ͔͎͔͙̏ͤͪͭ;͔͙͚ͫ͟ ͙͊ͯ͒ͭ ͙ Ή͙ͦͤͦͣ͟Ύ Ή͔͎͙͙ͤͪ ͤ͊ ͨͪͦͣ·΄͔ͤͤ͡·ͻ ͔͙ͨͪ͒ͨͪΎ͙ͭΎͻΦ ˴͊͊ͤ͘ΈΥ 

˴͙͚͊͊ͤͫ͘͟ ͙͍͔͙͔ͯͤͪͫͭͭΣ нлннΦ 

5. ͔͍̅͒ͦͪͦ͊Σ ˸ΦˢΦ ˿͍͔͔ͦͪͣͤͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡ ͍ͨͦ·΄͔͙ͤΎ Ή͔͎ͤͪͦΉͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͨͪͦͣ·΄͔ͤͤ͡·ͻ 

͍ͯͫͭ͊ͤͦͦ͟Φ ˸͍ͦͫ͊͟Υ ˥̏˻́ˢ˾-˸͔͙͒͊Σ нлноΦ 

ϭ˴͔͍͊͊͋͊͊͟ ˨͗ΦˣΦ, ̆ ͊͒͗·͔͍ ˨ΦΣ ̆͊͡͡·͔͍ ˣΦΣ ˮ͍͊ͣ͊ͤͦ͡ ̆Φ, 2025  
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ARTIFICIAL INSEMINATION (AI) IN HORSES: TECHNIQUES, BENEFITS, AND MANAGEMENT 

 

Abstract 

Artificial Insemination (AI), known as Atlary emeli tohumlandyrmak in Turkmen, is a fundamental 

reproductive technology widely adopted in modern equine breeding programs. AI offers significant 

advantages over natural cover, including enhanced genetic progress, reduced risk of disease transmission, 

and the ability to breed mares located geographically distant from valuable stallions. This article details the 

key steps involved in equine AI, focusing on semen collection, processing, preservation (chilling and freezing), 

and insemination techniques. It also analyzes the crucial management decisions required, such as accurate 

estrus synchronization and timing of insemination, which maximize conception rates and contribute to the 

overall genetic improvement and health management of horse populations. 

Keywords:  

r͊tificial Insemination (AI), equine reproduction, semen collection, semen processing, chilled semen, frozen 

semen, estrus synchronization, genetic gain, breeding management, veterinary medicine. 

 

1. Introduction 

Artificial Insemination has revolutionized equine breeding, allowing for the widespread use of superior 

genetics while minimizing the logistical challenges and risks associated with transporting mares or stallions. 

While AI introduces technical complexity, its benefitsτparticularly in terms of biosecurity and genetic 

diversityτmake it an indispensable tool for breeders of performance horses, racing stock, and native breeds. 

Successfully implementing AI requires a strong foundation in equine reproductive physiology and meticulous 

adherence to veterinary protocols. 

2. Semen Collection and Processing 

The first critical steps in equine AI involve the safe and efficient procurement and preparation of the 

stallion's semen. 

¶ Collection: Semen is typically collected using an artificial vagina (AV) while the stallion mounts a 

dummy mare or a quiet mare in season. The AV is temperature-controlled to mimic the natural environment, 

stimulating ejaculation. 

¶ Evaluation: Immediately following collection, the ejaculate is rigorously evaluated. Key parameters 

assessed include: 
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o Volume and concentration (sperm count). 

o Sperm motility (the percentage of sperm that are actively moving). 

o Morphology (the percentage of normal-shaped sperm). 

¶ Processing: The semen is diluted using specialized extenders containing nutrients (e.g., glucose) and 

antibiotics. Extenders prolong sperm viability, protect against thermal shock, and adjust the concentration 

to the required dose for insemination. 

3. Mare Management and Timing of Insemination 

The success of AI is largely dependent on accurate reproductive management of the mare, particularly 

the detection and prediction of ovulation. 

¶ Estrus Synchronization: Mares are monitored using transrectal ultrasonography to track follicular 

development (the fluid-filled sac containing the egg) and uterine changes. Reproductive hormones (e.g., 

human chorionic gonadotropin - hCG) may be used to induce ovulation within a predictable timeframe. 

¶ Optimal Timing: 

o Chilled Semen: Insemination is performed when the mare has a large, pre-ovulatory follicle 

(usually 35ς45 mm) and ideally 24ς40 hours prior to expected ovulation. 

o Frozen Semen: Due to the shorter lifespan of frozen-thawed sperm, the timing must be much 

tighter. Insemination is typically performed within 12 hours before or 6 hours after ovulation is confirmed. 

Mares may be examined every 6 hours to pinpoint the precise moment of ovulation. 

¶ Insemination Technique: ¢ƘŜ ǎŜƳŜƴ ƛǎ ŘŜǇƻǎƛǘŜŘ ŘƛǊŜŎǘƭȅ ƛƴǘƻ ǘƘŜ ƳŀǊŜΩǎ ǳǘŜǊǳǎΣ ǳǎǳŀlly bypassing 

the cervix using a sterile pipette. 

4. Benefits and Implications for Equine Breeding 

AI provides significant advantages for global equine industries, including the breeding of rare and 

valuable Turkmen horses. 

¶ Biosecurity: AI greatly reduces the risk of transmitting venereal diseases (e.g., Equine Viral Arteritis - 

EVA), as stallions can be thoroughly tested and semen is treated with antibiotics. 

¶ Genetic Gain: A single, genetically superior stallion can be safely used to breed hundreds of mares 

worldwide, accelerating the genetic improvement of the breed. 

¶ Accessibility: AI makes world-class genetics available to breeders who cannot afford or manage 

international transport of mares. 

5. Conclusion 

Artificial Insemination is a powerful and efficient tool that has transformed equine breeding. While 

requiring sophisticated veterinary oversight and rigorous management of both the stallion and the mare, the 

benefits in terms of genetic selection, disease control, and logistical flexibility are undeniable. Continued 

advancement in semen preservation technologies promises to further increase the efficiency and 

accessibility of AI, securing the genetic future of all equine breeds. 
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MODERN TEACHING METHODS IN AGRICULTURAL EDUCATION 

 

Abstract 

Effective agricultural education requires a dynamic shift from traditional, theoretical instruction to 

learner-centered, practical, and technology-driven methodologies. The goal of modern agriculture teaching 

is to cultivate analytical problem-solvers and agri-entrepreneurs capable of navigating complex challenges 

like climate change and market volatility. This article outlines key contemporary teaching methods, including 

the Problem-Based Learning (PBL) approach, the integration of Experiential Learning, and the application of 

Digital Tools (AgriTech). It emphasizes the necessity of developing interdisciplinary skills and fostering a 

culture of continuous innovation through hands-on practice and real-world case studies, ensuring graduates 

are workforce-ready for the demands of precision agriculture and sustainable food systems. 

Keywords:  

agriculture education, teaching methods, Problem-Based Learning (PBL), Experiential Learning, AgriTech, 

digital tools, precision farming, flipped classroom, extension services, interdisciplinary skills. 

 

1. Introduction: Shifting Paradigms 

Traditional agricultural education often relied on lectures and memorization, which is inadequate for 

the rapidly evolving, technology-intensive nature of modern farming. The new paradigm emphasizes 

teaching how to think rather than what to think. Effective methodology must simulate real-world scenarios, 

encourage critical decision-making, and ensure the practical application of scientific principles. The core 

objective is to bridge the gap between academic theory and the practical challenges faced by farmers, 

agronomists, and agribusiness managers. 

2. Experiential and Practical Learning Methods 

The most effective agricultural teaching is hands-on and directly connected to production 

environments. 

Learning by Doing (Experiential Learning): This method places students in real or simulated 

environments where they perform tasks and observe outcomes. This includes field-based practical sessions, 

laboratory analysis, and animal husbandry exercises. It reinforces the scientific method and develops motor 

skills essential for the profession. 

Supervised Agricultural Experience (SAE): This is a structured, project-based component where 

students conduct long-term projects (e.g., managing a small farm plot, developing a business plan, or 

conducting research) under professional supervision. SAE fosters responsibility, record-keeping, and 

entrepreneurial skills. 

Dual Education and Internships: Integrating dual education models, where students alternate between 

classroom instruction and paid work experience at commercial farms or agribusinesses, ensures that skills 

are immediately relevant to industry standards. 

3. Problem-Based and Inquiry-Based Learning 

Modern farming is defined by continuous problem-solving, making methods that develop analytical 

skills paramount. 

Problem-Based Learning (PBL): Students are presented with authentic, complex scenarios (e.g., "A 

specific crop on a local farm is failing due to unknown factors," or "How can a farm switch to carbon-neutral 
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practices while maintaining profitability?"). Students must collaborate to identify knowledge gaps, conduct 

research, and propose evidence-based solutions. PBL dramatically improves critical thinking and teamwork. 

Case Study Method: Analyzing detailed historical or current agribusiness case studies allows students 

to dissect decision-making processes, evaluate strategic successes or failures, and apply economic and 

environmental theories in a risk-free setting. 

Inquiry-Based Projects: Students develop their own research questions (e.g., "Does reduced tillage 

increase soil water retention in this region?") and design experiments, fostering an innovative and 

questioning mindset. 

4. Interdisciplinary and Extension-Oriented Approaches 

Agricultural challenges rarely fit into single academic disciplines; thus, teaching must be holistic. 

Interdisciplinary Curricula: Integrating knowledge from economics, computer science, environmental 

science, and policy alongside core agronomy and biology. A modern dairy manager needs finance skills; a 

sustainable farmer needs ecology knowledge. 

Extension Methodologies: Training students in Agricultural Extension practicesτthe art of 

communicating scientific knowledge clearly to farmers and the public. This involves developing skills in adult 

education, public speaking, and two-way communication to foster trust and knowledge adoption in rural 

communities. 

5. Conclusion. Modern agricultural education methodologies are centered on active participation, 

critical analysis, and technological fluency. By prioritizing Experiential Learning, Problem-Based Learning, and 

the integration of AgriTech, educators can successfully transition students from passive learners to highly 

competent professionals ready to manage sustainable, profitable, and resilient food systems. Continuous 

professional development for instructors is equally crucial to ensure teaching practices remain aligned with 

the fast-paced evolution of the agricultural industry. 
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VETERINARY MEDICINE IN HORSES (EQUINE VETERINARY SCIENCE) 

 

Abstract 

Equine veterinary medicine is a specialized field focused on the health, well-being, and performance 
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of horses (Equus caballus). Due to the horse's unique anatomy, physiology, and use in high-performance 

activities, this discipline requires deep expertise in several areas, including orthopedics, internal medicine, 

and preventive care. This article analyzes the primary areas of equine veterinary focus: common 

musculoskeletal injuries (lameness), the management of the sensitive gastrointestinal system (colic), and the 

implementation of crucial preventive health protocols (vaccination and deworming). Understanding these 

core areas is essential for managing the health of domestic, sporting, and working equids. 

Keywords:  

equine veterinary medicine, lameness, colic, preventive medicine, orthopedics, gastroenterology, 

vaccination, biosecurity, performance horse. 

 

1. Introduction 

The practice of equine veterinary medicine combines advanced diagnostic techniques with specialized 

treatment protocols tailored to the horse's specific needs. The horse's size, its flight instinct (leading to self-

injury), and its highly susceptible anatomy (especially the hoof and the digestive tract) necessitate prompt 

and specialized veterinary intervention. The primary goals of equine practice are maximizing longevity, 

ensuring optimal athletic performance, and rigorously controlling infectious diseases. 

2. Focus Area 1: Orthopedics and Lameness 

[ŀƳŜƴŜǎǎΣ ŘŜŦƛƴŜŘ ŀǎ ŀƴȅ ŀōƴƻǊƳŀƭƛǘȅ ƛƴ ǘƘŜ ƘƻǊǎŜΩǎ Ǝŀƛǘ ƻǊ ǎǘŀƴŎŜΣ ƛǎ ǘƘŜ Ƴƻǎǘ ŎƻƳƳƻƴ ǊŜŀǎƻƴ ŦƻǊ 

veterinary consultation, particularly in performance horses. 

¶ Diagnosis: Diagnosing lameness relies on a systematic approach including a physical examination, 

gait analysis (or flex testing), diagnostic analgesia (nerve blocks to isolate pain), and advanced imaging. 

¶ Imaging Techniques: Essential diagnostic tools include radiography (X-rays) for bony structures, 

ultrasonography for soft tissue (tendons and ligaments), and increasingly, advanced modalities like MRI or 

CT scans for complex foot or joint issues. 

¶ Common Conditions: Frequent orthopedic concerns involve the hoof (e.g., laminitis, navicular 

syndrome), and soft tissue injuries such as suspensory ligament desmitis and tendonitis. 

¶ Treatment: Treatments range from corrective farriery and controlled rest to regenerative therapies 

(e.g., Platelet-Rich Plasma (PRP) or Stem Cell Therapy) and joint injections. 

3. Focus Area 2: Internal Medicine and Colic 

¢ƘŜ ƘƻǊǎŜΩǎ ŘŜƭƛŎŀǘŜ ƎŀǎǘǊƻƛƴǘŜǎǘƛƴŀƭ όDLύ ǘǊŀŎǘ ƛǎ ƘƛƎƘƭȅ ǎǳǎŎŜǇǘƛōƭŜ ǘƻ ŘƛǎǘǳǊōŀƴŎŜǎΣ ƳŀƪƛƴƎ colic 

(abdominal pain) a permanent concern. 

¶ Gastrointestinal Vulnerability: Due to the horse's small, non-vomiting stomach and complex large 

intestine (hindgut fermentation), even minor GI upsets can rapidly become life-threatening. 

¶ Colic Management: Colic is a symptom, not a diagnosis. Veterinary assessment involves pain 

management, rectal examination, nasogastric intubation (to relieve stomach pressure), and ultrasound. The 

goal is to rapidly distinguish between mild, medically manageable cases (e.g., impactions) and severe cases 

requiring emergency surgery (e.g., intestinal displacement or volvulus). 

¶ Respiratory Disease: Other internal medicine concerns include respiratory conditions like Recurrent 

Airway Obstruction (RAO), a chronic condition analogous to asthma, requiring environmental management 

and medication. 

Conclusion 

Equine veterinary medicine is a demanding discipline that requires constant vigilance and specialized 

knowledge due to the horse's susceptibility to lameness and colic. A comprehensive approach integrating 

advanced diagnostics, surgical capabilities, and robust preventive health protocols is necessary to ensure the 

longevity, performance, and overall well-being of the horse. 



˹ˢ̂̉˹̍˯ ˬ ̂˾˹ˢ˶ ζCOGNITIO RERUMη                    ISSN (p) 2412-9489 / ISSN (e) 2542-1026                    Ѕ11/ 2025 

 

 

21 

References: 

1. Stashak, T. S. (2017). Adams' Lameness in Horses (6th ed.). Hoboken, NJ: Wiley-Blackwell.  

2. Reed, S. M., Bayly, W. M., & Sellon, D. C. (2018). Equine Internal Medicine (4th ed.). St. Louis: Saunders.  

3. Traub-Dargatz, J. L., & Schlipf, J. W. (2020). Equine Epidemiology and Preventive Medicine. John Wiley & 

Sons.  

4. Turner, A. S., & McIlwraith, C. W. (2019). Techniques in Large Animal Surgery (4th ed.). Wiley-Blackwell. 

5. Ginther, O. J. (2014). Equine Reproductive Physiology, Breeding and Stud Management (4th ed.). VetFolio.  

ϭHallyyev B., Begenjov Y., Halnepesov M., 2025 

 

 

 

 

Isayev Ezizhan,  

Head of the Virology Department of the Veterinary Laboratory of the  

Horse Scientific and Production Center 

Nuryagdyyeva Ogulnabat, 

 Laboratory assistant of the Virology Department of the Veterinary Laboratory of the  

Horse Scientific and Production Center. 

Abayev Rahman, Scientific Secretary of the 

 Horse Scientific and Production Center 

Garryyev Azymberdi,  

Lecturer of the Depertment of Horse diseases diagnosis and treatment   

International Horse breeding academy named after Aba Annayev 

Arkadag, Turkmenistan 

 

VETERINARY VIROLOGY: PRINCIPLES AND APPLICATIONS 

 

Abstract 

Veterinary virology is a critical branch of veterinary medicine focused on the study of viruses that infect 

animals, encompassing their structure, classification, replication cycles, pathogenesis, and the resulting host 

responses. This discipline is paramount to ensuring animal health and welfare, protecting livestock 

productivity, and maintaining public health through the control of zoonotic diseases (viruses transmissible 

between animals and humans). This article analyzes the foundational principles of virus structure and 

taxonomy, explores the mechanisms of viral pathogenesis in different animal species, and details the primary 

methods used for diagnosis, prevention (vaccination), and control of major viral outbreaks, underscoring the 

vital role of virology in the One Health framework. 

Keywords: 

 veterinary virology, virus structure, pathogenesis, zoonoses, vaccination, diagnosis, 

 One Health, livestock, epidemiology, emerging viruses. 

 

1. Introduction 

Viruses are the smallest and arguably most challenging pathogens facing the veterinary profession. 

They cause a wide spectrum of diseases, ranging from mild, self-limiting infections to highly contagious and 

fatal epidemics (e.g., Avian Influenza, African Swine Fever). Veterinary virology bridges molecular biology, 

immunology, and epidemiology to understand how these obligate intracellular parasites hijack host cells and 
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spread within animal populations. Given the intense interaction between humans, domestic animals, and 

wildlife, veterinary virology is central to the global One Health initiative, which recognizes the 

interconnectedness of human, animal, and environmental health. 

2. Viral Structure, Classification, and Replication 

Understanding the basic physical properties of viruses is fundamental to controlling them. 

¶ Structure: All viruses consist of genetic material (either DNA or RNA) enclosed within a protective 

capsid (a protein coat). Some viruses also possess an outer envelope, a lipid bilayer derived from the host 

cell membrane. The presence or absence of this envelope affects the virus's stability and resistance to 

disinfectants. 

¶ Classification: Viruses are classified using the Baltimore Classification System, which categorizes 

them based on their type of nucleic acid (DNA or RNA) and their method of replication. Key families studied 

in veterinary virology include Picornaviridae (e.g., Foot-and-Mouth Disease Virus) and Coronaviridae (e.g., 

feline infectious peritonitis virus). 

¶ Replication: Viruses must bind to specific host cell receptors, penetrate the cell, uncoat their genome, 

utilize the host's machinery to synthesize new viral components, and finally assemble and release progeny 

virions, often leading to host cell destruction. 

3. Pathogenesis and Zoonotic Importance 

Viral pathogenesis describes the mechanism by which a virus causes disease. This process is highly 

dependent on the host species, the route of infection, and the virus's tropism (which cells it targets). 

¶ Host Tropism: Viruses like Canine Parvovirus (CPV) target rapidly dividing cells in the intestinal crypts 

and bone marrow, leading to severe gastroenteritis and immunosuppression. Conversely, Rabies Virus 

exhibits neurotropism, traveling along peripheral nerves to the central nervous system. 

¶ Epidemiology: The study of disease spread in populations is crucial. For livestock viruses (e.g., 

Classical Swine Fever), rapid spread, high morbidity, and economic losses necessitate strict biosecurity 

measures and often culling to prevent regional outbreaks. 

¶ Zoonoses: A major focus of veterinary virology is the surveillance and control of zoonotic agents. 

Examples include Avian Influenza (H5N1), which can cross the species barrier, and Rabies, a fatal neurotropic 

virus shared between domestic animals, wildlife, and humans. 

4. Conclusion 

Veterinary virology is an ever-evolving field, constantly challenged by the emergence of new viral 

strains and the threat of global pandemics. The discipline's success is measured by its ability to protect 

agricultural economies, ensure the health of companion animals, and safeguard human populations from 

zoonotic threats. Continued investment in basic research, improved diagnostic technologies, and integrated 

surveillance under the One Health framework is essential for managing the dynamic landscape of animal and 

human viral diseases. 
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THE SCIENCE OF TEACHING 

 

Abstract 

Teaching is a complex and dynamic profession that fuses scientific pedagogical principles with the art 

of classroom delivery and student engagement. In the 21st century, effective instruction has shifted 

profoundly from a teacher-centric, knowledge-transfer model to a student-centered, facilitation model 

focused on developing critical thinking, adaptability, and collaboration skills. This article examines the 

fundamental components of modern teaching methodology, focusing on the transition to active learning 

strategies, the integration of technology, and the crucial role of assessment in driving instructional 

improvement across all educational levels. 
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1. The Paradigm Shift: From Lecturer to Facilitator 

The digital age and the demands of the global workforce necessitate that students become 

independent learners capable of navigating information overload and solving novel problems. 

¶ Teacher's Evolving Role: The modern educator acts as a facilitator and guide, designing learning 

experiences that allow students to construct knowledge actively. This moves away from the teacher as the 

sole source of information. 

¶ Active Learning: This is the core principle of modern pedagogy. It encompasses instructional methods 

that engage students directly in the learning process, such as discussions, group problem-solving, debates, 

and peer teaching. Research consistently shows that active learning significantly improves student retention 

and comprehension compared to passive lecturing. 

2. Key Methodologies for Student Engagement 

Successful teaching utilizes diverse strategies tailored to subject matter, student age, and learning 

objectives. 

¶ Problem-Based Learning (PBL): Highly effective in higher education and professional fields, PBL 

involves presenting students with complex, real-world problems. Students must then identify knowledge 

gaps, conduct research, and collaboratively propose evidence-based solutions, mirroring professional 

practice. 

¶ The Flipped Classroom: This model leverages technology to optimize class time. Students consume 
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foundational content (lectures, readings) outside of class, reserving in-person time for high-value activities 

like application exercises, laboratory work, and individualized instructor feedback. 

¶ Differentiated Instruction: Recognizing that students learn at different paces and through various 

modalities, teachers must tailor content, process, and products to meet the needs of diverse learners, 

ensuring equity and inclusion in the classroom. 

3. The Role of Technology in Instruction 

Educational Technology (EdTech) is an integral tool for enhancing teaching and learning, not simply an 

addition. 

¶ Blended Learning: The strategic combination of face-to-face instruction with online learning 

resources (videos, interactive quizzes, online forums) allows for personalized pacing and maximizes resource 

availability. 

¶ Adaptive Learning Systems: These platforms use algorithms to assess student performance 

continuously and automatically adjust the content difficulty and pacing, ensuring students receive instruction 

that is neither too easy nor too frustrating. 

¶ Collaboration Tools: Digital tools foster real-time collaboration on projects and allow students to 

share ideas and resources easily, mirroring modern professional environments. 

4. Assessment as a Tool for Learning 

Modern teaching views assessment not merely as a method for grading, but as a critical component of 

the learning cycle itself. 

¶ Formative Assessment: This involves ongoing, low-stakes assessment (e.g., exit tickets, quick polls, 

informal observations) used during instruction to monitor student understanding and adjust teaching 

strategies immediately. Its purpose is to guide learning, not to determine final grades. 

¶ Summative Assessment: These assessments (e.g., final exams, major projects) evaluate learning after 

a unit of instruction. Modern trends emphasize using performance-based tasks (e.g., portfolios, 

presentations) that require students to demonstrate applied skills rather than just recall facts. 

5. Conclusion: Reflective Practice and Growth 

Effective teaching is inherently an act of continuous improvement. Exceptional educators engage in 

reflective practice, consistently evaluating the success of their instructional design and adapting their 

methods based on student outcomes and feedback. By embracing active, student-centered methodologies, 

integrating technology purposefully, and utilizing assessment diagnostically, teaching fulfills its ultimate 

purpose: to cultivate skilled, critical, and engaged citizens prepared for a lifetime of learning. 
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MODERN METHODS FOR TEACHING AGRICULTURAL SPECIALISTS 

 

Abstract 

The education of modern agricultural specialists must transition from theoretical knowledge 

transfer to a competency-based model that integrates scientific principles with practical, technology-

driven skills. This article explores key modern teaching methods essential for preparing students to 

manage complex, sustainable, and productive agricultural systems. Central to this approach are 

Experiential Learning, Precision Agriculture Simulation, and Project-Based Learning (PBL), which foster 

critical thinking, data literacy, and immediate applicability of knowledge. These methods ensure that 

graduates possess the analytical and practical expertise needed to address global challenges like food 

security and climate change. 
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1. The Imperative for Modernization 

Traditional agricultural education, often dominated by classroom lectures, is insufficient for training 

specialists in today's technologically advanced and climate-sensitive farming environment. Modern 

farmingτor Digital Agricultureτrequires professionals who are adept at data analysis, using advanced 

machinery (like drones and GPS-guided tractors), and integrating sustainability principles. Therefore, 

teaching methods must emphasize active engagement and technology application. 

2. Core Methodologies for Practical Competency 

Effective teaching in agricultural fields, such as agronomy, soil science, and animal husbandry, must 

prioritize hands-on, realistic experience. 

2.1. Experiential Learning and Field-Based Training 

Experiential Learning is the cornerstone of modern agricultural education. It adheres to the 

principle of "learning by doing" and is vital for developing practical skills and decision-making 

capabilities. 

¶ Farm Laboratories: Students actively manage plots of land, livestock herds, or greenhouse operations 

within a controlled campus environment. They perform tasks ranging from soil testing and planting to 

harvesting and marketing produce. 

¶ Internships and Apprenticeships: Integrating compulsory work experience with commercial farms or 

agribusinesses provides real-world context and exposes students to industry-standard practices and 

technologies. 

2.2. Simulation and Virtual Reality (VR) 
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Simulation allows students to practice complex, high-risk, or expensive procedures without negative 

consequences. 

¶ Precision Agriculture Simulators: Students use software to manage virtual farms, learning to interpret 

satellite imagery, create variable-rate fertilizer prescriptions, and operate GPS-guided equipment. This builds 

data literacy and proficiency in Precision Agriculture techniques before operating expensive machinery. 

¶ Veterinary and Equipment Training: VR and high-fidelity simulators can be used for practicing surgical 

procedures, complex equipment maintenance, and crisis management scenarios (e.g., managing a disease 

outbreak). 

2.3. Project-Based Learning (PBL) 

PBL tasks students with solving complex, multi-disciplinary problems that mimic real challenges faced 

by farm managers and consultants. 

¶ Integrated Farm Planning: Students might be tasked with developing a three-year sustainable 

management plan for a farm, which requires them to integrate knowledge of economics, soil science, water 

resource management, and pest control into a cohesive, budgetary document. 

¶ Research Projects: Encouraging independent or small-group research on topics like optimizing 

irrigation schedules or testing novel crop varieties trains students in scientific methodology and critical 

evaluation. 

3. Integrating Digital Skills and Data Literacy 

Data is the new commodity in agriculture. Specialist education must prioritize the analysis and 

interpretation of vast datasets. 

¶ Geographic Information Systems (GIS): Training in GIS software is essential for mapping field 

variability, assessing land suitability, and managing environmental resources. 

¶ Remote Sensing: Students learn to process and analyze data collected from drones and satellites to 

monitor crop health, pest infestations, and irrigation needs, transitioning from reactive to predictive 

management. 

4. Conclusion 

Modern agricultural education must adopt methodologies that are active, data-driven, and 

experiential. By embracing simulations, PBL, and intensive field work, educators can ensure that graduates 

are not only scientifically knowledgeable but also technologically proficient and ethically responsible. This 

modernized approach is vital for developing the skilled specialists required to achieve sustainable 

productivity and confront the pressing challenges of global food security. 

 

References 

1. Roberts, T.G., Harlin, J.F., & Briers, G.O. (2018). The Role of Experiential Learning in Agricultural Education. 

Journal of Agricultural Education, 59(1), 1-15.  

2. Srinivasan, S. (2021). Digital Agriculture and the Need for Reimagining Agricultural Education. Journal of 

Agricultural and Food Information, 22(3-4), 221ς235.  

3. National Research Council. (2009). Transforming Agricultural Education for a Changing World. The 

National Academies Press.  

4. Kolb, D. A. (2014). Experiential Learning: Experience as the Source of Learning and Development (2nd ed.).  

5. Reeves, D. J., & Harmon, A. H. (2019). Using Project-Based Learning to Improve Critical Thinking in 

Agricultural Science. Journal of Agricultural Education, 60(1), 115-130. 

ϭ ¢ŀƴƎǊȅōŜǊŘƛȅŜǾ !ΦΣ ¸ƻƭŘŀǎƘƻǾ D., 2025 



˹ˢ̂̉˹̍˯ ˬ ̂˾˹ˢ˶ ζCOGNITIO RERUMη                    ISSN (p) 2412-9489 / ISSN (e) 2542-1026                    Ѕ11/ 2025 

 

 

27 

Tangryberdiyev Abdylla,  

Lecturer  

International Horse breeding academy named after Aba Annaev 

Bashekova Ogulnazik, 

  Student 

Pedagogical secondary vocational school named after Berdimuhamed Annaev of Arkadag city 

Arkadag, Turkmenistan 

Amanmyradova Oguljemal,  

Lecturer of the faculty of Agroecology 

Turkmen Agricultural university named after S.A. Niyazov 

Ashgabat, Turkmenistan 

 

HORSE BREEDING EDUCATION: INTEGRATING SCIENCE, MANAGEMENT, AND ETHICS 

 

Abstract 

Horse breeding education is an essential discipline that prepares students for the complex intersection 

of reproductive science, business management, and animal welfare. Effective curricula must integrate 

knowledge of equine anatomy, genetics, nutrition, and advanced reproductive technologies, such as Artificial 

Insemination (AI) and embryo transfer. This article examines the core components of comprehensive horse 

breeding education, emphasizing the need for hands-on experience, a strong foundation in genetics and 

heritability, and adherence to the highest ethical standards in stallion, mare, and foal management. The goal 

is to produce skilled professionals capable of making informed decisions that ensure the genetic 

improvement and sustainability of equine populations. 
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1. Foundational Scientific Curriculum 

A successful horse breeding program requires a deep understanding of equine biology. Education must 

build a solid scientific foundation: 

Equine Reproductive Physiology: Students must master the reproductive cycles of both the mare 

(estrous cycle) and the stallion (spermatogenesis). This includes understanding hormonal control, recognizing 

signs of heat, and performing necessary reproductive examinations using tools like ultrasonography. 

Equine Genetics: A core focus must be on heritability, genetic selection, and genetic defects. Students 

learn how to analyze pedigrees, calculate the estimated breeding values (EBVs) of potential pairings, and use 

genetic testing to screen for undesirable traits (e.g., Hyperkalemic Periodic Paralysis (HYPP), Hereditary 

Equine Regional Dermal Asthenia (HERDA)). 

Nutrition and Health: Instruction covers the specific nutritional needs of breeding stockτthe gestating 

mare, the lactating mare, and growing foals. Emphasis is placed on preventive medicine, including 

vaccination, parasite control, and biosecurity protocols to protect the herd. 

2. Advanced Reproductive Technologies (ART) 

Modern breeding practices rely heavily on advanced techniques that increase the efficiency and speed 

of genetic progress. 
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Artificial Insemination (AI): Education must cover all aspects of AI, including semen collection, 

evaluation (motility and morphology), processing (extending and chilling), and the correct timing and 

technique for inseminating the mare. 

Semen Preservation: Students learn the methodologies for freezing and thawing semen for long-term 

storage and international transport, understanding the impact of cryopreservation on viability and fertility 

rates. 

Embryo Transfer (ET) and ICSI: Advanced modules cover the techniques of flushing an embryo from a 

donor mare and implanting it into a recipient mare (ET), as well as the cutting-edge method of 

Intracytoplasmic Sperm Injection (ICSI), which is crucial for maximizing genetic gain from genetically valuable 

but subfertile horses. 

3. Management and Business Skills (Stud Management) 

Breeding operations are businesses that require meticulous management skills beyond the purely 

scientific. 

¶ Foaling Management: Practical skills involve recognizing signs of impending parturition, assisting with 

normal deliveries, recognizing and managing dystocia (difficult birth) and neonatal emergencies, and 

providing specialized care for the newborn foal (e.g., plasma transfusions, recognizing FPT - Failure of Passive 

Transfer). 

¶ Record Keeping and Legal Issues: Training includes maintaining accurate breeding records, complying 

with breed registry rules, and understanding the legal contracts involved in semen sales, mare leases, and 

stallion service. 

¶ Marketing and Sales: Students learn how to market bloodlines, present breeding stock effectively, 

and manage the economics of a viable stud farm, including budgeting and risk assessment. 

4. Ethical and Welfare Considerations 

Ethical responsibility and animal welfare are fundamental pillars of modern breeding education. 

Welfare Assessment: Students are trained to critically evaluate the welfare of the mare, stallion, and 

foals throughout the breeding cycle, ensuring the physical and psychological needs of the animals are always 

met. 

Genetic Responsibility: Ethical discussions focus on the responsible use of genetic technologies, 

avoiding the selection for traits that may compromise welfare (e.g., extreme conformation) and managing 

the ethical implications of using technologies like cloning or widespread embryo transfer. 

Sustainable Breeding Practices: Emphasis is placed on conserving genetic diversity within breeds and 

avoiding inbreeding that could threaten long-term health and vigor. 
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˴͔͊͗͒ͦ ͙͍͔͔͙͔ͨͪͦ͒ͤ͘ ͤ͊ͼ͙ͦͤ͊͡Έ͎ͤͦͦ ͣͯ͘·͊͟͡Έ͎ͤͦͦ ͙͍ͫͯͫͫͭ͊͟Σ ͫ;͙ͭ͊Ό΅͔͔ͫΎ ͍͙ͫͦͪͦ͟΅͙ͤͼ͔͚ 

͔͎ͭͯͪͣͤͫͦͦ͟͟ ͎ͤ͊ͪͦ͒ͤͦͦ ͍ͭͦͪ;͔͍ͫͭ͊Σ Ύ͍͡Ύ͔ͭͫΎ ͔͍͙ͤͨͦͭͦͪͣ·ͣ ͍͙ͫͦͪͦ͟΅͔ͣΦ ˽͔ͪͪ͊ͫͤ͟·͚ ͎ͦͦͫ͡ 

͔͚ͭͯͪͣͤͫͦ͟͟ ͣͯ͘·͙͟ ͙͔͔ͣͭ ͎͔ͦͪͦͣͤͦ ͤ͊͘;͔͙͔ͤ ͍ ͨͦ;͙͙͙ͭ͊ͤ ͼ͔͔͚ͤͤͦͫͭ ͤ͊΄͔͚ ˾͙ͦ͒ͤ·Σ ͤ͊΄͔͎ͦ 

ͭͪͯ͒ͦ͡Ό͙͍͎͋ͦͦΣ ͔͎ͭͯͪͣͤͫͦͦ͟͟ ͤ͊ͪͦ͒͊Φ ˻͒ͤ͊ͦ͟Σ ͎͍ͦͦͪΎ ͦ ͯ͟͡Έͭͯͪͤͦͣ ͒ͦͫͭͦΎ͙͙ͤ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟Σ 

͔͍ͤͦͣͦ͗ͤͦ͘ ͔ͤ ͍·͔͙͒ͭ͡Έ ͔͎ͦ ͎͍͔͊ͤͦ͡ ͙͍͔͗ͦ ͍͙ͫͦͪͦ͟΅͔ ς ˢͻ͔͙͎͊ͭͤͫͦͦ͟͟͡ ͫ͊ͯͤ͊͟͟Φ ̏ͭ͊ ͨͦͪͦ͒͊ ς ͔ͤ 

ͨͪͦͫͭͦ ͦ͡΄͊͒ΈΣ Ήͭͦ ͭ·ͫΎ;͔͔ͭͤ͡ΎΎ ͙͙ͫͭͦͪΎΣ ͍ͦͨͦ͡΅͔ͤͤ͊Ύ ͍ ͎ͪ͊ͼ͙͙ ͙ ͙͔ͫ͡Σ Ήͭͦ ͙͍ͫͣͦ͡ ͤ͊ͼ͙͙Σ 

͔ͦͭͪ͊͗ͤͤ·͚ ͤ͊ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤͦͣ ͎͔͔ͪ͋Φ ˢͻ͔͙͊ͭͤ͟͡ͼ·Σ ͙͍͔ͫͭͤ͘·͔ ͍͔ͫͣͯ ͙ͣͪͯ ͊͟͟ ζ͔͔ͤ͋ͫͤ·͔η ͙͙͡ 

ζͪ͟·͊ͭ͡·͔η ͙ͦͤ͟Σ Ύ͍͡ΎΌͭͫΎ ͔͍͔͚͒ͪͤ΄͔͚ ;͙͍͚ͫͭͦͪͦͤͦ͟ ͚ͨͦͪͦ͒ͦ ͍͔ͪͻ͍ͦ·ͻ ͦ͡΄͔͚͊͒Σ ;ΈΎ ͙͙ͫͭͦͪΎ 

ͯͻ͙ͦ͒ͭ ͦͪͤ͟Ύ͙ͣ ͍ ͎ͯ͋͡Έ ͍͔͍ͦ͟Σ ͤ͊ͫ;͙ͭ·͍͊ΎΣ ͨͦ ͔ͤͦͭͦͪ͟·ͣ ͦͼ͔ͤ͊ͣ͟Σ ͔͔͋ͦ͡ оллл ͔ͭ͡Φ˿͍͔͔͔ͦͪͣͤͤͦ 

͍͙͔ͤ͊͊ͤ͘ ͨͦͪͦ͒· ͙ͨͪͦͫͻ͙ͦ͒ͭ ͦͭ ͍͙ͤ͊͊ͤ͘Ύ ͙ͦ͊ͫ͊͘ ˢͻ͊͡ ͍ ͔͎ͨͪ͒ͦͪΈΎͻ ˴͔ͦͨͭ-˨͎͊͊ ͙ ͙͔͙ͣͤ ͔͎ͭͯͪͣͤͫͦͦ͟͟ 

͔͔͙ͨͣͤ͡ ͔͔́͟Σ ͔ͦͭͦͪͦ͟ ͤ͊ ͨͪͦͭΎ͔͙͙͗ͤ ͔͙͚ͫͭͦͭ͡ ͔͔͋ͪ͗ͤͦ ͻ͙ͪ͊ͤͦ͡ ͙ ͍͔ͫͦͪ΄͔͍͍ͤͫͭͦ͊ͦ͡ Ήͭͯ ͙ͯͤ͊͟͡ΈͤͯΌ 

͙͙ͤ͡ΌΦ ˮ͔ͣͤͤͦ ͎͋͊ͦ͒͊ͪ͡Ύ ͚ͫͭͪͦ͗͊΄͔ͣͯ ͭ͊͋ͯ ͤ͊ ͔ͫͪ͟΅͙͍͙͔͊ͤ ͫ ͎͙͙͒ͪͯͣ ͙ͨͦͪͦ͒͊ͣΣ ͦͭͦͪ͟·͚ 

ͫͦ͋͡Ό͒͊ͫ͡Ύ ͔͙͙ͭͯͪͣͤͫͣ͟͟ ͔͍͙ͦͤͦ͒͊ͣ͟ ͤ͊ ͨͪͦͭΎ͔͙͙͗ͤ ͭ·ͫΎ;͔͔͙͚ͭ͡Σ ͊ͻ͔͙͔͊ͭͤ͟͡ͼ ͫͦͻ͙ͪ͊ͤ͡ ͍ͫͦΌ 

͙ͫ͟͡Ό;͙͔ͭ͡ΈͤͯΌ ;͙ͫͭͦͭͯ ͍͙ͪͦ͟ ͙ ͔͍͙ͤͨͦͭͦͪͣ·͚ ͙ͦ͋͟͡Φ ˹͊ ͔͍͙͒ͪͤͻ ͙͔͙ͦ͋ͪ͊͗ͤ͘ΎͻΣ ͔ͦ͋ͤ͊ͪͯ͗ͤͤ·ͻ ͙ͨͪ 

͊ͪͻ͔͎͙ͦͦ͡;͔͙ͫ͟ͻ ͪ͊ͫͦͨ͊͟͟ͻ ͍ ͔͙͔́ͯͪͣͤͫͭ͊ͤ͟ ό͙͔ͤ͊ͨͪͣͪΣ ͫͭ͊ͭͯΉ͙ͭ͟ ͦ͡΄͔͚͊͒ ͙͘ ˴͊ͪ͊-͔͔͒ͨ L± ͭ·ͫΦ ͒ͦ ͤΦ 

ΉΦ ͙ ͎͙͒ͪͯͻ ͨ͊ͣΎ͙͍ͭͤͦ͟ύΣ ͔ͯ͗ ͎ͯ͊͒·͍͊ΌͭͫΎ ;͔ͪͭ· Ή͚ͭͦ ͨͦͪͦ͒·Φ ˢ͙ͤͭ;ͤ·͔ ͍͊ͭͦͪ·Σ ͙͔ͭ͊͟ ͊͟͟ ˥͔ͪͦ͒ͦͭ ͙ 

˿ͭͪ͊͋ͦͤΣ ͙ͯͨͦͣͤ͊Όͭ ͦ ͍͔ͨͪͦͫ͊ͤͤ͡͡·ͻ ζ͙͙͚͙ͤͫͫ͟ͻη ͦ͡΄͊͒ΎͻΣ ͦͭͦͪ͟·ͻ ͍͙͙ͪ͊ͦ͒͘͡ ͍ ˽͊ͪͺ͙͙ όͤ·͔ͤ΄͙͚ͤ 

͔͙́ͯͪͣͤͫͭ͊ͤ͟ύ ς Ή͙ͭ ͙͙ͯͨͦͣͤ͊ͤΎΣ ͊͟͟ ͎ͨͦ͊͊͡Όͭ ͙͙͙ͫͭͦͪ͟Σ ͦͭͤͦͫΎͭͫΎ ͙͔ͣͤͤͦ ͟ ͔ͨͪ͒͊ͣ͟ ͊ͻ͔͙͊ͭͤ͟͡ͼ͔͍Φˤ 

ͭͦ ͍͔ͪͣΎ ͊͟͟ ͍ ͙͔ͣͪ ͔ͪ͊ͫͭͭ ͙͔͔ͤͭͪͫ ͟ ͦ͡΄͊͒ΎͣΣ ͤ͊΄ ͎͍͔ͣͤͦͦͯ͊͗͊ͣ·͚ ˽͔͙͔ͪ͒ͤͭ͘ ͔ͯ͒͡Ύ͔ͭ ͋ͦ͡Έ΄͔ͦ 
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͍͙͙͔ͤͣ͊ͤ ͭͦͣͯΣ ;ͭͦ͋· ͍·͍͔͙ͫͭ ͤ͊ ͙͍ͣͪͦͯΌ ͔͊ͪͤͯ ͍͔ͫͦ ͎͍͋ͦ͊ͭͫͭͦΣ ͨͦ͒ͦ͋ͤͦ ͊ͻ͔͙͙͊ͭͤͫͣ͟͟͡ ͫ͊ͯͤ͊ͣ͟͟Σ 

͔͍ͯͤ͊ͫ͒ͦ͊ͤͤ͡·ͻ ͦͭ ͤ͊΄͙ͻ ͔͍ͨͪ͒ͦ͟Φ ̏ͭͦ ͍͙͙͔ͤͣ͊ͤ ͔ͤͫͯ͡;͚͊ͤͦΦ ˤ ͔͙͔́ͯͪͣͤͫͭ͊ͤ͟ ͦͤ͟Έ ͙͔͍͔͒ͪ͘͡ 

ͫ;͙ͭ͊ͫ͡Ύ ͔ͤ ͨͪͦͫͭͦ ͒ͦͣ͊΄͙ͤͣ ͙͍͗ͦͭͤ·ͣΣ ͊ ͍͍ͪ͊ͤͦͨͪ͊ͤ·ͣ ;͔ͤͦͣ͡ ͔ͫͣΈ͙Σ ͍ͫΎ΅͔ͤͤ·ͣ ͙͔ͫͦ͒͊ͤͣ͘Σ 

͎͒ͪͯͦͣ ͙ ͙ͫͨͯͭͤͦͣ͟ ͙͎͙͒͗ͭ͊Φ ͔́ͯͪͣͤͫ͊͟͟Ύ ͣͯ͒ͪͦͫͭΈ ͎͙͊ͫͭ͡Υ ζˤͦ͒͊ ς ͙͗ͤ͘Έ ͔ͭͯͪͣͤ͊͟Σ ͍͔ͦͪ͟ ς ͒ͯ΄͊ 

͔ͭͯͪͣͤ͊͟Σ ͦͤ͟Έ ς ͪ͟·͡ΈΎ ͔ͭͯͪͣͤ͊͟ηΦ ͔́͊ͦ͟ ͔͔͔ͭͪͨͭͤͦ ͦͭͤͦ΄͔͙͔ͤΣ ͔͔͔ͨͪͦͤͫͤͤͦ ͍ͫͦ͘͟Έ ͭ·ͫΎ;͔͔͙ͭ͡ΎΣ 

͍͙ͨͦͦͦ͘͡͡ ͔͙ͭͯͪͣͤͫͣ͟͟ ͔͍ͦͤͦ͒͊ͣ͟ ͔ͤ ͭͦ͡Έͦ͟ ͫͦͻ͙ͪ͊ͤͭΈ ͨͦͪͦ͒ͯΣ ͤͦ ͙ ͍͔͙͒ͦͫͭ ͔͔ ͒ͦ ͍͔ͫͦͪ΄͔͍ͤͫͭ͊Φ 

˿͍͙ͦͣ ͍͔ͤ΄͙ͤͣ ͍͙͒ͦͣ ͊ͻ͔͙͊ͭͤ͟͡ͼ· ͙͊ͪ͒ͤ͊͟͡Έͤͦ ͙ͦͭ͡;͊ΌͭͫΎ ͦͭ ͎͙͒ͪͯͻ ͨͦͪͦ͒Σ ;͊ͫͭͦ ͙ͻ 

͍͙͍ͫͪ͊ͤ͊Όͭ ͫ ͋ͦͪ͘·͙ͣ ͙ͫͦ͋͊͊ͣ͟ ͙͙͡ ͎͔͙ͨ͊ͪ͒͊ͣ ͙͘-͊͘ ͙ͻ ;͔͍ͪ͘·;͚͊ͤͦ ͫͯͻ͚ͦ ͙ͦͤͫͭͭͯ͟ͼ͙͙Φ ˤ ͙ͻ ͙͔ͦ͋͟͡ 

͔ͨͪͦ͋͊͒͊͡Όͭ ͙͒ͤͤ͡·͔Σ ͙͘Ύ΅ͤ·͔ ͙͙͙ͤ͡Φ ̂ ͙ͤͻ ͙͒ͤͤ͊͡ΎΣ ͭͦͤ͊͟ΎΣ ͍·ͫͦͦ͟ ͍͔ͨͦͫͭ͊ͤͤ͊͡Ύ ΄͔ΎΣ ͔͎͊͟͡ΎΣ 

ͫͯͻ͊Ύ ͎͍ͦͦ͊͡ ͫ ͨͪΎͣ·ͣ ͙͙͡ ͎ͦͪ͋ͦͤͦͫ·ͣ ͨͪͦͺ͙͔ͣ͡ ͙ ͻ͔͊ͪ͊ͭͪͤ͟·͙ͣΣ ͔͎ͫ͊͟͡ ͪ͊ͫͦͫ͟·͙ͣ ζ͙͙͙͊͊ͭͫͣ͘͟η 

͎͙͊͊ͣ͘͡Φ ˴ͦ͗͊ ͯ ͊ͻ͔͙͊ͭͤ͟͡ͼ͔͍ ͦ;͔ͤΈ ͭͦͤ͊͟ΎΣ ͊ ͍ͦͦͫ͡Ύ͚ͤͦ ͍ͨͦͪͦ͟ ͤ͊ͫͭͦ͡Έͦ͟ ͣ͊͡ ͙ ͔͔ͤ͗ͤΣ ;ͭͦ ;͔͔ͪ͘ ͔͎ͤͦ 

͚ͨͦͪͦ ͙͍ͨͪͦͫͣ͊ͭͪ͊ΌͭͫΎ ͟ ͍͔ͪͦͤͦͫͤ·͔ ͫͦͫͯ͒·Σ ͊͘ ;ͭͦ ͙ͻ ͙͎ͤͦ͒͊ ͦ͋ͪ͊ͤͦ͘ ͤ͊͘·͍͙͊͡ ζ͙͍ͨͦͭ͡·͔ ͍ͪͦ͟ΈΌηΦ 

˻͚͒ͤͦ ͙͘ ͫ͊ͣ·ͻ ͙͔ͨͦͪ͊ͭ͘͡Έͤ·ͻ ͔͔͚ͦͫͦ͋ͤͤͦͫͭ ͊ͻ͔͙͚͊ͭͤͫͦ͟͟͡ ͨͦͪͦ͒· Ύ͍͡Ύ͔ͭͫΎ ͔͙ͣͭ͊͡͡;͔͙͚ͫ͟ 

͔͋ͫ͟͡ ΄͔͙ͪͫͭΣ ͦͭͦͪ͟·͚ ͙͔ͨͪ͒͊ͭ ͙ͣ ͔͍͔ͤͪͦΎͭͤͯΌ ͪ͊ͫͦͭͯ͟Φ ̏ͭͦͭ ͔͋ͫ͟͡ ͔ͦͫͦ͋ͤͤͦ Ύͪͦ͟ ͍·͔ͪ͊͗ͤ ͯ 

͋ͯ͊ͤ͡·ͻΣ ͍ͫͦͦ͡·ͻ ͙Σ ͔ͦͤ͟;ͤͦΣ ͔͙ͤ͊ͣͤͭ͘·ͻ ͙͔͍͊͋ͦ͘͡͡·ͻ ͔͚ͣ͊ͫͭΦ ˮ͔͍͊͋ͦ͘͡͡·͔ ͊ͻ͔͙͊ͭͤ͟͡ͼ·Σ ͼ͍͔ͭ 

΄͔͙ͪͫͭ ͦͭͦͪ͟·ͻ ͔͍ͪͣͦ͟·͚ ͙͙͡ ͼ͍͔ͭ͊ ͔͎ͭͦͨͤͦͦ͡ ͣͦͦ͊͟͡ ͫ ͍͚ͪͦͦͦ͘ ͔͚ͦ͗͟ ͙ ͎ͦͯ͋͡·͙ͣ ͎͙͊͊ͣ͘͡Σ 

ͫ;͙ͭ͊ΌͭͫΎ ͔ͪ͒ͦͫͭ͟ΈΌ ͙ ͍ ͍͙͙͙͊ͫͣͦͫͭ͘ ͦͭ ͍͔ͦͫ΅͔͙ͤΎ ͎ͣͦͯͭ ͔ͣͤΎͭΈ ͔ͦͭͭͤͦ͟Σ ͍ͫͦͤͦ͡ ͎͒ͪ͊ͦͼ͔ͤͤ·͚ 

͔͊ͣͤ͟ΈΦ 

˻͒ͤ͊ͦ͟ ͪ͊ͫͦͭ͊͟ ς Ήͭͦ ͙͡΄Έ ͦ͒ͤ͊ ͫͭͦͪͦͤ͊ ͔͙ͣ͒͊͡Φ ˥͍͊ͤ͡·͔ ͊͟;͔͍ͫͭ͊ ͊ͻ͔͙͊ͭͤ͟͡ͼ͊ ς Ήͭͦ 

͍·͙͍ͤͦͫͦͫͭ͡ΈΣ ͔͍ͪͦͫͭ͘Έ ͙ ͙ͫ͟͡Ό;͙͔ͭ͡Έͤ͊Ύ ͙͔ͨͪͫͨͦͫͦ͋ͤͤͦͫͭ͡Έ ͟ ͍ͫͯͪͦͦͣͯ ͗͊ͪͦͣͯ͟ ͙ͣ͊ͭͯ͟͡ ͙ 

͙͔͒ͭ͡͡Έͤ·ͣ ͔͔ͨͪͻͦ͒͊ͣ ͨͦ ͔͍͚͋ͦ͒ͤͦ͘ ͔͙ͣͫͭͤͦͫͭΦ ˶͔͎͔ͤ͒͊ͪͤ·͚ ͔͎ͨͪͦ͋ мфор ͎ͦ͒͊Σ ͎ͦ͒͊͟ ͍͙͙ͫ͊͒ͤ͟ ͤ͊ 

͊ͻ͔͙͙͊ͭͤͫ͟͟͡ͻ ͫ͊ͯͤ͊͟͟ͻ ͔͔͙ͨͪͦ͒ͦ͡͡ ͪ͊ͫͫͭͦΎ͙͔ͤ ͦͭ ˢ΄ͻ͊͋͊͒͊ ͒ͦ ˸͍ͦͫ͟· ό͔͔͋ͦ͡ полл ͣ͟ύΣ ͍͟͡Ό;͊Ύ осл 

ͣ͟ ͔͍͚͋ͦ͒ͤͦ͘ ͨͯͫͭ·͙ͤΣ ͍͔͎ͫͦ ͊͘ уп ͒ͤΎΣ ͔͙͍ͨͪͦ͒ͣͦͤͫͭͪͪͦ͊͡ ͙ͣͪͯ ͙ͻ ͺ͔͔ͤͦͣͤ͊͡ΈͤͯΌ ͚ͫͭͦͦͫͭ͟ΈΦ ˤ 

͔ͫͨͦͪͭ ͊ͻ͔͙͊ͭͤ͟͡ͼ· ͔ͭ͊͗͟ ͨͪͦΎ͍͙͙͡ ͔ͫ͋ΎΦ ˹͔ͫͣͦͭͪΎ ͤ͊ ͙͔ͦͭͤͦͫͭ͡Έͤͦ ͔ͤ͋ͦ͡Έ΄ͯΌ ;͙͔ͫͤͤͦͫͭ͡Έ 

͎͍ͨͦͦͦ͡ΈΎΣ ͙ͦͤ ͍͙͙ͯͫͭ͊ͤͦ͡ ͙͍ͣͪͦ·͔ ͔ͪͦͪ͒͟· ͍ ͔ͦͤͯͪ͟͟ ς ͫ͊ͣ·͚ ͍·͙͚ͫͦ͟ ͨͪ·͗ͦ͟ όн ͔ͣͭͪ͊ нл 

͙͔͍ͫ͊ͤͭͣͭͪͦύ ͋·͡ ͍͔ͫͦͪ΄͔ͤ ͊ͻ͔͙͙͊ͭͤͫͣ͟͟͡ ͔͔͗ͪ͋ͼͦͣ ͨͦ ͙͟͡;͔͟ ˢͪ͊͋Φ 

ˢͻ͔͙͙͚͊ͭͤͫ͟͟͡ ͦͤ͟Έ ͙ͦͭ͡;͔͊ͭͫΎ ͔ͭ͊͗͟ ͨ·͙ͣ͟͡ ͔͔͔ͭͣͨͪ͊ͣͤͭͦͣ ͙ ͚ͭͦͤͦ͟ ͒ͯ΄͔͍͚ͤͦ 

͎͙ͦͪ͊ͤ͊͘ͼ͙͔͚Φ ˿;͙͔ͭ͊ͭͫΎΣ ;ͭͦ Ήͭͦ ζͦͤ͟Έ ͎ͦ͒ͤͦͦ ͻͦ͘Ύ͙ͤ͊ηΣ ͫͨͦͫͦ͋ͤ·͚ ͙ͨͦ͒ͨͯͫͭͭΈ ͟ ͔͔ͫ͋ ͭͦ͡Έͦ͟ ͍͔͎ͫͦͦ 

͍͙ͫ͊͒ͤ͊͟Φ ˶ͦ΄͙͊͒ Ή͚ͭͦ ͨͦͪͦ͒· ͎ͦͪ͒·Σ ͯͣͤ· ͙ ;͔͍ͪ͘·;͚͊ͤͦ ͔ͨͪ͒͊ͤͤ·Σ ͺ͙ͦͪͣͪͯΎ ͫ ;͔͍͔ͦͦͣ͟͡ ͔ͤ 

ͨͪͦͫͭͦ ͪ͊͋ͦ;͙͔ ͦͭͤͦ΄͔͙ͤΎΣ ͊ ͎ͯ͋ͦͯ͟͡Ό Ήͣͦͼ͙ͦͤ͊͡ΈͤͯΌ ͍ͫΎ͘ΈΣ ͦͭͦͪ͊͟Ύ ͫͭ͊͊͡ ͍͚ͦͫͤͦͦ ͒͡Ύ ͔͍ͣͤͦ͗ͫͭ͊ 

ͤ͊ͪͦ͒ͤ·ͻ Ή͍ͨͦͫͦΣ ͔͔ͨͫͤ ͙ ͙͚ͫ͊͊ͤ͘͟Φ 

˭͙ͤ͊ͭͦ͟ ͤ͊΄͔͎ͦ ͣͯ͘·͊͟͡Έ͎ͤͦͦ ͙͍ͫͯͫͫͭ͊͟Σ ͙ͫͯͫͤͦ͟ ͍·͙ͪ͊͗͊͡ ͍ ͍͙ͫͦͻ ͍͔͙ͭͦͪͤΎͻ ͤ͊͘;͔͙͔ͤ 

͊ͻ͔͙͙͊ͭͤͫ͟͟͡ͻ ͍ͫ͊ͯͤͦ͟͟Σ ͫ;͙ͭ͊Ό΅͙ͻͫΎ ͙ͯͤ͊͟͡Έͤ·ͣ ͯ͟͡Έͭͯͪͤ·ͣ ͔͙͔ͤ͊ͫ͒ͣ͡ ͔͎ͭͯͪͣͤͫͦͦ͟͟ ͤ͊ͪͦ͒͊Φ 

͔͙͔́ͯͪͣͤͫ͟͟ ͙ͦͣͨͦͭͦͪ͘͟· ς ͙͙͊ͫͫ͟͟͡ ͍ ͍͙ͫͦͻ ͔ͨͫͤΎͻ ͔͙͔ͤͣͤͤͦ͘ ͍͔͍͙ͦͫͨ͊͡ ͪ͊ͫͦͭͯ͟ ͊ͻ͔͙͙͊ͭͤͫ͟͟͡ͻ 

͔͚ͦͤ͟Σ ͍͙͍ͨͪͦͫ͊͡΄͙ͻ ͤ͊΄ͯ ͫͭͪ͊ͤͯΦ ˽͙͍͔͔ͪ͒ͤͤ·͚ ͔ͭͫͭ͟ Ύͪͦ͟ Ήͭͦ ͙͡͡Ό͙͔ͫͭͪͪͯͭΣ ͙ͯͨͦͣͤ͊Ύ ͙͔ͭ͊͟ 

͙͍͔͔͙ͨͪͦ͒ͤ͘ΎΣ ͊͟͟ ά˨͙͎͙͗ͭ·έ ˢͣ͊ͤ͊ ˢ͎͙͍͊͒͗ͦ͊͟Σ ά̉͊ͨ ͊ͭ·ͣέΣ ά˸͚ͦ ͎͒ͪͯ ˸͔͔ͯ͟͡΄έΣ ά˽͔ͫͤΎ ͦ 

;͊ ͙͍͔ͨͫͯ͊ͪ͟έ ̉͊ͪ· ˹ͯͪ·͔͍͊Σ ά˥·ͪ͊ͭ·ͣέ ͙ άˤ͔͍͙͔ͦͫͨ͊ͤ ͦͤ͟Ύ ˥͔͎ͪͦ͡·έ ͙͘ ͔͙͎ͤ͊ͣͤͭͦͦ͘ ͔͒ͫͭ͊ͤ͊ 

ζ˥͔͎ͪͦ͡·ηΦ ̏ͭͦ ͒ͦ͊͘͟·͍͔͊ͭΣ ;ͭͦ ͦ͋ͪ͊͘ ͫ͊ͯͤ͊͟͟ Ύ͍͡Ύ͔ͭͫΎ ͔͙ͤͫͫΎ͔͊ͣ͟·ͣ ͙ͫͭͦ;͙ͤͦͣ͟ ͍͒ͦͻ͍͔͙ͤͦͤΎ ͒͡Ύ 

͔͙ͭͯͪͣͤͫ͟͟ͻ ͍ͭͦͪͼ͍ͦΦ 

˹͊ͫͭͦΎ΅ͯΌ ͪ͊ͫͦͭͯ͟ ͣͦ͗ͤͦ ͍͙͔ͯ͒ͭΈΣ ͎͡Ύ͒Ύ ͤ͊ ͊ͻ͔͙͙͊ͭͤͫ͟͟͡ͻ ͦ͡΄͔͚͊͒Φ ˮͻ ͍͔ͫͦͣͫͭͤ·͔ ͍͙͔͙͒͗ͤΎ 

ͨͦ͒ͦ͋ͤ· ͭ͊ͤͼͦͪ͊ͣ ͍ ͋ͦ͡Έ΄ͦͣ ͔͊ͤͫ͊ͣ͋͡Φ ˢ ͙ͻ ͍͔ͤ΄͙͚ͤ ͍͙͒ ς ͍͔ͫͦͦ͋ͪ͊ͤ͊͘Ύ ͨͦΉͣ͊Φ ˾͙ͦ͒ͤ͊ Ή͙ͭͻ 

ͦ͡΄͔͚͊͒ ς ͤ͊΄ ͔͙́ͯͪͣͤͫͭ͊ͤ͟Φ ˿͔͎ͦ͒ͤΎΣ ͎͋͊ͦ͒͊ͪ͡Ύ ͙͙ͯͫ͡Ύͣ ͍͍ͪͯͦͦ͒ͫͭ͊͟ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟Σ ͪ͊͋ͦͭ͊ ͨͦ 

ͫͦͻ͔͙ͪ͊ͤͤΌ ͙ ͨͦͨͯ͡Ύ͙ͪ͊͘ͼ͙͙ ͨͦͪͦ͒· ͍·΄͊͡ ͤ͊ ͍ͤͦ·͚Σ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͍͔ͯͪͦͤΈΦ ˽͍ͪͦͦ͒ΎͭͫΎ 

͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·͔ ͦͤ͟ͺ͔͔ͪͤͼ͙͙Σ ͍·͍͙ͫͭ͊͟ ͙ ͫ͊͟;͙͟Σ ͯ;͔͔ͪ͗͒ͤ ˹͊ͼ͙ͦͤ͊͡Έͤ·͚ ͙ͨͪ͊͒ͤ͘͟ ͔͎ͭͯͪͣͤͫͦͦ͟͟ 

ͫ͊ͯͤ͊͟͟Φ ˸ͦͦ͒͡·͔ ͙ͦͣͨͦͭͦͪ͘͟·Σ ͊͟͟ ͙ ͙ͻ ͔ͨͪ͒΄͔͍͔͙͙ͫͭͤͤ͟Σ ͨͪͦ͒ͦ͗͊͡Όͭ ͍͔͍ͦͫͨ͊ͭΈ Ϧ͔͔ͤ͋ͫͤ·ͻϦ ͔͚ͦͤ͟Σ 
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;ͭͦ ͍͙͔͔ͫ͒ͭ͡Έ͍͔ͫͭͯͭ ͦ ͔͔ͤͨͪͻͦ͒Ύ΅͔͚ ͼ͔͙ͤͤͦͫͭ ͊ͻ͔͙͊ͭͤ͟͡ͼ͊ ͒͡Ύ ͔͚ͭͯͪͣͤͫͦ͟͟ ͯ͟͡Έͭͯͪ· ͙ ͔͎ͦ ͪ͊ͫͭͯ΅͔͚ 

͙͍͚ͣͪͦͦ ͍͔ͫ͊͡Φ 

ˢͻ͔͙͊ͭͤͫ͊͟͟͡Ύ ͨͦͪͦ͒͊ ͦ͊͊͊͘͟͡ ͤ͊͘;͙͔ͭ͡Έ͔ͤͦ ͍͙͡Ύ͙͔ͤ ͤ͊ ͙͍͔ͣͪͦͦ ͔͍͍ͦͤͦ͒ͫͭͦ͟Σ ͍ͫͭ͊ ͔ͨͪ͒ͦͣ͟ 

͙͙͡ ͍͔ͤͫΎ ͍ͫͦΌ ͍ͪͦ͟Έ ͍ ͺ͙͍͙͔ͦͪͣͪͦ͊ͤ ͙ͭ͊͟ͻ ͨͦͪͦ͒Σ ͊͟͟ ͒ͦͤͫ͊͟Ύ ͙ ͪͯͫͫ͊͟Ύ ͍͔ͪͻ͍ͦ͊ΎΦ ͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ 

͔͙͚ͭͯͪͣͤͫ͟͟ ͫ͊ͯͤ͟͟ ς Ήͭͦ ͔ͤ ͭͦ͡Έͦ͟ ͤ͊ͼ͙ͦͤ͊͡Έͤ͊Ύ ͎ͦͪ͒ͦͫͭΈΣ ͤͦ ͙ ͺ͔͔ͤͦͣͤΣ ͦͭͦͪ͟·͚ ͔ͨͪͦ͒ͦ͗͊ͭ͡ ͍͔ͫͦ 

͙ͭͪͯͣͺ͊͡Έ͔ͤͦ ΄͔͍͙͔ͫͭ ͨͦ ͙ͣͪͯΣ ͙͍͙͙ͫͣͦͪͯ͘͡Ύ ͎͙͊ͪͣͦͤΌΣ ͙ͫͯ͡ ͙ ͎͍͋͊ͦͪͦ͒ͫͭͦ͡Φ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

1. ˣ͔ͪ͒·ͣͯͻ͔͍͊ͣ͒ͦΣ ˥Φ˸Φ sͻ͔͙͔͊ͭͤ͟͡ͼ ς ͤ͊΄͊ ͎ͦͪ͒ͦͫͭΈ ͙ ͍ͫ͊͊͡Φ ˢ΄ͻ͊͋͊͒Υ ͔́ͯͪͣͤͫ͊͟͟Ύ 

͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ͊Ύ ͙͔͒͊ͭ͘͡Έͫ͊͟Ύ ͫͯ͗͋͊͡Σ нлмнΦ 

2. ˴͙ͣ͡;ͯ͟Σ ˢΦ ˢͻ͔͙͊ͭͤͫ͊͟͟͡Ύ ͦ͡΄͊͒ΈΦ ˽ͪͦ΄͔ͦ͡Σ ͤ͊ͫͭͦΎ΅͔͔Σ ͋ͯ͒ͯ΅͔͔Φ ˸͍ͦͫ͊͟Υ ˢͫͫͦͼ͙͊ͼ͙Ύ 

ˢͻ͔͙͎͊ͭͤͫͦͦ͟͟͡ ˴͔͍͍ͦͤͦ͒ͫͭ͊Σ нллрΦ 

3. ˤ͍ͦͦ͊͟͡Σ ˹Φ˽Φ ˴͔͍͍ͦͤͦ͒ͫͭͦΦ ˮ͙ͫͭͦͪΎ ͙ ͍͔͔ͫͦͪͣͤͤͦͫͭΈΦ ˿͊ͤͭ͟-˽͔ ͔͎ͭͪ͋ͯͪΥ ˢ͎ͪͦ˽͔ͪͫͫΣ нлноΦ 

4. ˹͙͙͍ͦ͟Σ ˹Φ˹Φ ˿͔͡Έ͔ͫͦ͟ ͻͦ͘Ύ͚͍ͫͭͦΦ ˻͍ͫͤͦ· ͔͍͍ͦͤͦ͒ͫͭ͊͟ ͙ ͔͔ͫ͟͡ͼ͙͙Φ ˿͊ͤͭ͟-˽͔͔͎ͭͪ͋ͯͪΥ ˢ͎ͪͦ˽͔ͪͫͫΣ 

2020. 

5. ˤ͙ͭͭΣ ˤΦ ˻Φ ˮ͘ ͙͙͙ͫͭͦͪ ;͙͍͎ͫͭͦͪͦͤͦͦ͟ ͍͍ͦͤͤͦ͊ͦ͒ͫͭ͊͘͟ ͍ ˿͔͔͚ͪ͒ͤ ˢ͙͙͘Φ ˸͍ͦͫ͊͟Υ ˥ͦͫΦ ͙͒͘-͍ͦ ͔ͫ͡Έͻͦ͘Φ 

͙ͭ͡-ͪ·Σ мфрнΦ 

      ϭ ˥͊ͪΎ͎͒·͔͍ ˸Φ, ˿ ͔͚͙͔͍͒͊ ˨͗Φ, ˥ ͯͪͭͣ·͍ͪ͊͒ͦ͊ ˥Φ, ˥ ·͡·;ͣ·͍ͪ͊͒ͦ͊ ˻Φ, 2025 
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˥͔͙͒ͣ͡·͍ͪ͊͒ͦ ˻Φ 

˽͔͍͔ͪͨͦ͒͊͊ͭ͡Έ 

˨͍͙ͦͪ΄͔͍ͣ͊ͣͣ͒ͦ͊ ˸ΦΣ ˨͔͍͗ͯͣ͊͊ ˸ΦΣ ˸·͍ͪ͊͒ͦ ˿Φ 

˿͔ͭͯ͒ͤͭ· 

ˢ΄ͻ͊͋͊͒ͫ͊͟Ύ ͎͊ͪͦͨͪͦͣ·΄͔ͤͤ͊͡Ύ ͔ͫͪ͒ͤΎΎ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ͊Ύ ΄ͦ͊͟͡ 

͎Φ ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 
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ˢͤͤͦͭ͊ͼ͙Ύ 

˾͍͙͙͔͊ͭ͘ ͎͊ͪͦͨͪͦͣ·΄͔ͤͤ͡·ͻ ͔͍͊ͫͭͪͦ͟͡ ͙ ͺ͔͔͙ͪͣͪͫ͟ͻ ͔͔͚ͫͭ Ύ͍͡Ύ͔ͭͫΎ ͍͊͗ͤ·ͣ ͍͔͙͔ͤ͊ͨͪ͊ͤͣ͡ 

͍ͨͦ·΄͔͙ͤΎ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͔ͫ͡Έ͎ͫͦͦ͟ ͻͦ͘Ύ͚͍ͫͭ͊Φ ˴͔͊ͫͭͪ͡· ͦ͋Ά͔͙͒ͤΎΌͭ ͙͍͙͔͔͚ͨͪͦͦ͒ͭ͘͡Σ 

͔͔ͨͪͪ͊͋ͦͭ;͙͍ͦ͟ ͙ ͙͙͒ͫͭͪ͋ΈΌ͍ͭͦͪͦΣ ͍ͫͦ͒͊͊͘Ύ ͙͔͎͙͍ͤͭͪͪͦ͊ͤͤ·͔ ͼ͔ͨͦ;͙͟ ͍ͨͦͫͭ͊ͦ͟ ͙ ͙͙ͫͭͣͯͪͯ͡Ύ 

͙͍ͤͤͦ͊ͼ͙͙Φ ͔͔͙͔̅ͪͣͪͫ͟ ͔͙ͫͭ ͍ͨͦͦ͘͡ΎΌͭ ͙͙͍ͦͦͪ͒ͤͪͦ͊ͭ͟Έ ͙͍͍ͨͪͦͦ͒ͫͭͦ͘Σ ͔ͦ͋ͣͤ ͙ͤ͊ͤ͘Ύ͙ͣ ͙ 

͍͔͔ͫͦͣͫͭͤͦ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͔͍ͪͫͯͪͫͦΣ ͍ͨͦ·΄͊Ύ ͔ͦͤͯͪͤͭͦͫͨͦͫͦ͋ͤͦͫͭ͟͟Έ ͔͙ͣ͟͡ͻ ͙ ͔͙ͫͪ͒ͤͻ ͻͦ͘Ύ͚͍ͫͭΦ 

ˮ͔͍͙͔ͫͫ͒ͦ͊ͤ͡ Ή͙ͭͻ ͫͭͪͯͭͯͪ͟ ͎͔ͨͦͣͦ͊ͭ ͍·Ύ͍͙ͭΈ ͯ͡;΄͙͔ ͙͙ͨͪ͊ͭ͟͟ ͍͔͙ͯͨͪ͊ͤ͡ΎΣ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͎͙͙͙ͦͫͭ͟͡ ͙ 

͍ͨͦ·΄͔͙ͤΎ ͊͟;͔͍ͫͭ͊ ͨͪͦ͒ͯ͟ͼ͙͙Φ ˤ͔͔͙͔ͤ͒ͪͤ ͔͍͊ͫͭͪͦ͟͡ ͙ ͔͔͚ͫͭ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͍ͨͪͦ͒ͦͦ͡Έ͍͔͚ͫͭͤͤͦ 

͔͙͋ͦͨ͊ͫͤͦͫͭ͘Σ ͚ͯͫͭͦ;͙͍ͦͣͯ ͍͙͙ͪ͊ͭ͘Ό ͙ Ή͙ͦͤͦͣ͟;͔ͫͦͣͯ͟ ͪͦͫͭͯ ͔͎͙ͪͦͤ͊Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ 

͎͊ ͪͦͨͪͦͣ·΄͔ͤͤ͡·͔ ͔͊ͫͭͪ͟͡·Σ ͺ͔͔͙͔ͪͣͪͫ͟ ͔͙ͫͭΣ ͙͔͎͙͍ͤͭͪͪͦ͊ͤͤ·͔ ͼ͔ͨͦ;͙͟ ͍ͨͦͫͭ͊ͦ͟Σ ͔ͫ͡Έ͔ͫͦ͟ 

ͻͦ͘Ύ͚͍ͫͭͦΣ ͍ͨͪͦ͒ͦͦ͡Έ͍͔ͫͭͤͤ͊Ύ ͔͋ͦͨ͊ͫͤͦͫͭ͘ΈΣ ͙͍ͤͤͦ͊ͼ͙͙Σ ͙ͦͦͪ͒ͤ͊͟ͼ͙Ύ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘Σ ͚ͯͫͭͦ;͙͍͔ͦ 

͍͙͙͔ͪ͊ͭ͘Σ ͍͔͔ͫͦͣͫͭͤͦ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͔͍ͪͫͯͪͫͦΣ ͔ͦͤͯͪͤͭͦͫͨͦͫͦ͋ͤͦͫͭ͟͟Έ. 
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˾͍͙͙͔͊ͭ͘ ͎͊ͪͦͨͪͦͣ·΄͔ͤͤ͡·ͻ ͔͍͊ͫͭͪͦ͟͡ ͙ ͺ͔͔͙ͪͣͪͫ͟ͻ ͔͔͚ͫͭ Ύ͍͡Ύ͔ͭͫΎ ͍͊͗ͤ·ͣ ͺ͊ͭͦͪͦͣ͟ 

͍ͨͦ·΄͔͙ͤΎ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͔ͫ͡Έ͎ͫͦͦ͟ ͻͦ͘Ύ͚͍ͫͭ͊Φ ˴͔͊ͫͭͪ͡· ͦ͋Ά͔͙͒ͤΎΌͭ ͙͍͙͔͔͚ͨͪͦͦ͒ͭ͘͡Σ 

͔͔ͨͪͪ͊͋ͦͭ;͙͍ͦ͟ ͙ ͙͙͒ͫͭͪ͋ΈΌ͍ͭͦͪͦΣ ͍ͫͦ͒͊͊͘Ύ ͙͔͎͙͍ͤͭͪͪͦ͊ͤͤ·͔ ͼ͔ͨͦ;͙͟ ͍ͨͦͫͭ͊ͦ͟Φ ̏ͭͦ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ 

ͪ͊ͼ͙ͦͤ͊͡Έͤͦͣͯ ͙ ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ό ͔͍ͪͫͯͪͫͦ ͙ ͙͔͙ͫͤ͗ͤΌ ͙͔͔͒ͪ͗͘͟Φ ˿͔ͭΈ ͺ͔͔͙ͪͣͪͫ͟ͻ ͻͦ͘Ύ͚͍ͫͭ ͍ͨͦͦ͘͡Ύ͔ͭ 

͔͙͍ͦ͋ͣͤ͊ͭΈͫΎ ͙ͤ͊ͤ͘Ύ͙ͣ ͙ ͦͨ·ͭͦͣΦ ˤ͔͔͙͔ͤ͒ͪͤ ͙ͭ͊͟ͻ ͫͭͪͯͭͯͪ͟ ͍ͨͦ·΄͔͊ͭ ͦ͋΅ͯΌ 

͔ͦͤͯͪͤͭͦͫͨͦͫͦ͋ͤͦͫͭ͟͟Έ ͙ͦͭͪ͊ͫ͡Φ 

ˢ͎ͪͦͨͪͦͣ·΄͔ͤͤ͡·͔ ͔͊ͫͭͪ͟͡· ͍ͫͨͦͫͦ͋ͫͭͯΌͭ ͦͤ͟ͼ͔ͤͭͪ͊ͼ͙͙ ͙͍͔͙ͤͫͭͼ͙͚ ͍ ͔ͫ͡Έ͔ͫͦ͟ ͻͦ͘Ύ͚͍ͫͭͦΦ 

˿͍͔ͦͣͫͭͤ͊Ύ ͪ͊͋ͦͭ͊ ͯ;͙͍͊ͫͭͤͦ͟ ͍ͨͦͦ͘͡Ύ͔ͭ ͔͙͍ͪ͊ͦ͊ͭ͘͡Έ ͪͯͨͤ͟·͔ ͔ͨͪͦͭ͟· ͨͦ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙͙ 
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͍͔ͯͤ͊͊ͣͦͫͭ͘Έ ͨͪͦ͒ͯ͟ͼ͙͙ ͙ ͙͍͔͔ͨͪ͊ͭ͟͡ ͔͙͔͔͚ͨͦͭͪ͋ͭ͡Φ ̏ͺͺ͔͙͍ͭͤ͟·͚ ͔͙͎ͣ͊ͪͭͤ͟ ͍͔͙ͯ͡;͙͍͔͊ͭ ͒ͦͻͦ͒· 

ͯ;͙͍͊ͫͭͤͦ͟ ͔͙ͫͭΦ ˽ͪͦ͒ͯ͟ͼ͙Ύ ͍͙ͫͭ͊ͤͦͭͫΎ ͔͔͋ͦ͡ ͍͔͍͚ͦͫͭͪ͋ͦ͊ͤͤͦ ͤ͊ ͤ͊ͼ͙ͦͤ͊͡Έͤͦͣ ͙ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤͦͣ 

ͪ·ͤ͊͟ͻΦ 

͔͔͙͔̅ͪͣͪͫ͟ ͔͙ͫͭ ͔͔ͦ͋ͫͨ;͙͍͊Όͭ ͙ͦͦͪ͒ͤ͊͟ͼ͙Ό ͍  ͫͺ͔͔ͪ ͔͙ͫͤ͊͋͗ͤΎ ͙ ͊ͯͨͦ͘͟͟Φ ˿͍͔ͦͣͫͭͤ͊Ύ ͊ͯͨ͊͘͟͟ 

͔ͫͣΎͤΣ ͔͙͚ͯ͒ͦ͋ͪͤ ͙ ͔ͭͻ͙͙ͤ͟ ͙͔ͫͤ͗͊ͭ ͊ͭͪ͊ͭ͘·Φ ̏ͭͦ ͔͔͒͊ͭ͡ ͙͍͍ͨͪͦͦ͒ͫͭͦ͘ ͔͔͋ͦ͡ Ή͙ͦͤͦͣ͟;ͤ·ͣ ͙ 

͒ͦͫͭͯͨͤ·ͣ ͒͡Ύ ͍͔ͫͻ ͯ;͙͍͊ͫͭͤͦ͟Φ ˴͙ͦͦͪ͒ͤ͊ͼ͙Ύ ͎͔ͨͦͣͦ͊ͭ ͙͔͋͗͊ͭ͘Έ ͔͒ͺ͙ͼ͙ͭ͊ ͔͍ͪͫͯͪͫͦ ͙ ͍ͨͦ·΄͔͊ͭ 

͙ͫͭ͊͋͡ΈͤͦͫͭΈ ͪ͊͋ͦͭ·Φ ̏ͺͺ͔͙͍ͭͤ͊͟Ύ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ ͔͙ͫͤ͊͋͗ͤΎ Ύ͍͡Ύ͔ͭͫΎ ͟͡Ό;͔͍·ͣ Ή͔͔ͣͤͭͦͣ͡ ͔ͯͫͨ΄͚ͤͦ 

͔͙ͫͭΦ 

˭͊͟͡Ό;͔͙͔ͤ. ͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͍͙͙͔ͪ͊ͭ͘ ͎͊ͪͦͨͪͦͣ·΄͔ͤͤ͡·ͻ ͔͍͊ͫͭͪͦ͟͡ ͙ ͺ͔͔͙ͪͣͪͫ͟ͻ ͔͔͚ͫͭ 

Ύ͍͡Ύ͔ͭͫΎ ͔ͦͣͨͫͤ͟͟͡·ͣ ͨͪͦͼ͔ͫͫͦͣΦ ˻ͤ ͍͟͡Ό;͔͊ͭ ͙ͦͦͪ͒ͤ͊͟ͼ͙Ό ͙͍͍ͨͪͦͦ͒ͫͭ͊͘Σ ͙͔͎ͤͭͪ͊ͼ͙Ό 

͔͔ͨͪͪ͊͋ͦͭ;͙͍ͦ͟Σ ͍͔͔͙͔ͤ͒ͪͤ ͙͍ͤͤͦ͊ͼ͙͚Σ ͦ͋ͯ;͔͙͔ͤ ͔ͫͨͼ͙͙͍͊ͫͭͦ͡ ͙ ͚ͯͫͭͦ;͙͍͔ͦ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ 

͔͍ͪͫͯͪͫͦΦ ˴͔͊ͫͭͪ͡· ͙ ͔͙ͫͭ ͍ͨͦ·΄͊Όͭ Ήͺͺ͔͙͍ͭͤͦͫͭ͟ΈΣ ͔ͦͤͯͪͤͭͦͫͨͦͫͦ͋ͤͦͫͭ͟͟Έ ͙ ͚ͯͫͭͦ;͙͍ͦͫͭΈ ͔ͫ͡Έ͎ͫͦͦ͟ 

ͻͦ͘Ύ͚͍ͫͭ͊Φ ˮͻ ͍͔͔͙͔ͤ͒ͪͤ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͍ͨͪͦ͒ͦͦ͡Έ͍͔͚ͫͭͤͤͦ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘Σ Ή͙ͦͤͦͣ͟;͔ͫͦͣͯ͟ ͪͦͫͭͯ ͙ 

ͫͦͼ͙͊͡Έͤͦͣͯ ͍͙͙ͪ͊ͭ͘Ό ͔͎͙͍ͪͦͤͦΦ ˴͔ͦͣͨͫͤ͟͡·͚ ͨͦ͒ͻͦ͒ ͟ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͎͊ͪͦͨͪͦͣ·΄͔ͤͤ͡·ͻ ͙͔ͫͫͭͣ 

Ύ͍͡Ύ͔ͭͫΎ ͟͡Ό;ͦͣ ͟ ͍͔͔ͫͦͪͣͤͤͦͣͯ ͍͙͙ͪ͊ͭ͘Ό ͙ͦͭͪ͊ͫ͡Φ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ  

1. ˮ͍͍͊ͤͦΣ ˿Φ ˢΦ ˢ͎ͪͦͨͪͦͣ·΄͔ͤͤ͡·͔ ͔͊ͫͭͪ͟͡· ͙ ͍͔͔͔ͫͦͪͣͤͤͦ ͔ͫ͡Έ͔ͫͦ͟ ͻͦ͘Ύ͚͍ͫͭͦΦ ˸͍ͦͫ͊͟Υ ˢ͎͙ͪͦ͒͊ͭ͘Σ 

2021. 

2. ˽͔͍ͭͪͦΣ ˢΦˤΦ ͔͔͙͔̅ͪͣͪͫ͟ ͔͙ͫͭΥ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ ͙ ͍͔͙͔ͯͨͪ͊ͤ͡Φ ˿͊ͤͭ͟-˽͔͔͎ͭͪ͋ͯͪΥ ˽͙͔ͭͪΣ нлнлΦ 

3. ˿͙͍ͣͪͤͦ͊Σ ˩Φ˶Φ ˮ͍ͤͤͦ͊ͼ͙͙ ͍ ͎͊ͪͦͨͪͦͣ·΄͔͙ͤͤͦͫͭ͡Υ ͔ͭͻ͎͙͙ͤͦͦ͡ ͙ ͙͙ͨͪ͊ͭ͟͟Φ ˹͍͙͙ͦͦͫ͋ͪͫ͟Υ ˹͊ͯ͊͟Σ 

2022. 

4. ˴͔ͯͤ͘ͼ͍ͦΣ ˤΦˮΦ ˾͍͙͙͔͊ͭ͘ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ ͔͍͊ͫͭͪͦ͟͡ ͙ ͍ͨͪͦ͒ͦͦ͡Έ͍͔ͫͭͤͤ͊Ύ ͔͋ͦͨ͊ͫͤͦͫͭ͘ΈΦ 

˴͊͊ͤ͘ΈΥ ˴͙͚͊͊ͤͫ͘͟ ͙͍͔͙͔ͯͤͪͫͭͭΣ нлноΦ 

5. ͔͍̅͒ͦͪͦ͊Σ ˸ΦˢΦ ͚̂ͫͭͦ;͙͍͔ͦ ͔ͫ͡Έ͔ͫͦ͟ ͻͦ͘Ύ͚͍ͫͭͦ ͙ ͙͔͎ͤͭͪ͊ͼ͙Ύ ͺ͔͔͙ͪͣͪͫ͟ͻ ͻͦ͘Ύ͚͍ͫͭΦ ˸͍ͦͫ͊͟Υ 

˥̏˻́ˢ˾-˸͔͙͒͊Σ нлннΦ 

ϭ˥͔͙͒ͣ͡·͍ͪ͊͒ͦ ˻Φ, ˨ ͍͙ͦͪ΄͔͍ͣ͊ͣͣ͒ͦ͊ ˸ΦΣ ˨͔͍͗ͯͣ͊͊ ˸ΦΣ ˸·͍ͪ͊͒ͦ ˿Φ, 2025 
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˥͍ͯͪ͒ͦ ˹͍͔ͦͪͯ͊ͣ͘͡ 

̉͊ͪ·͔͍ ˿ͦͻ͔͋ͭ 

˽͔͍͔ͪͨͦ͒͊͊ͭ͡ ͙

˸͔͗͒ͯͤ͊ͪͦ͒ͤ͊Ύ ͔͙͊͊͒ͣ͟Ύ ͔͍͍ͦͤͦ͒ͫͭ͊͟ ͙͔͙ͣͤ ˢ͋͊ ˢ͔͍ͤͤ͊͊ 

ˣΎ΄͙͍ͣͦ͊ ˥ 

˿͔ͭͯ͒ͤͭ 

˽͔͎͎͙͒͊ͦ;͔͔ͫͦ͟ ͔͔͔ͫͪ͒ͤ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͔ͤͦ ͯ;͙͙͡΅͔ 

 ͙ ͔͙ͣͤ ˣ͔ͪ͒·ͣͯͻ͔͊ͣ͒͊ ˢ͔͍ͤͤ͊͊ ͎ͦͪͦ͒͊ ˢ͎ͪ͊͒͊͟ 

˿͔͚͙͎͔ͭ͡Έ͒·͔͍͊ ̊ 

˽͔͍͔ͪͨͦ͒͊͊ͭ͡Έ 

˿͔ͨͼ͙͙͙͍͊ͪͦ͊ͤͤ͘͡·͚ ͯ;͔͋ͤͦ-͍͙͔ͦͫͨͭ͊ͭ͡Έͤ·͚ ͔ͦͣͨͫ͟͟͡ Ѕ м ͎ͦͪͦ͒͊ ˢ͎ͪ͊͒͊͟ 

ˢ͎ͪ͊͒͊͟Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 
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ˢͤͤͦͭ͊ͼ͙Ύ 

ˢͻ͔͙͙͚͊ͭͤͫ͟͟͡ ͫ͊ͯͤ͟͟Σ ͙͍͔ͫͭͤ͘·͚ ͊͟͟ ζ͔͔ͤ͋ͫͤ·͚ ͦͤ͟ΈηΣ Ύ͍͡Ύ͔ͭͫΎ ͔͋ͫͼ͔ͤͤ·ͣ ͍͙ͫͦͪͦ͟΅͔ͣ 

͔͎ͭͯͪͣͤͫͦͦ͟͟ ͤ͊ͪͦ͒͊Σ ͙͍ͫͣͦͦͣ͡ ͔͎ͦ ͍͚ͫ͊ͤͦ͡ ͙ ͙͙ͫͭͦͪ ͙ ͔ͤͦͭΆ͔͔͚ͣͣͦ͡ ;͊ͫͭΈΌ ͤ͊ͼ͙ͦͤ͊͡Έ͚ͤͦ ͎͙ͦͪ͒ͦͫͭΦ 

ˤ ͫͭ͊ͭΈ͔ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭͫΎ ͙͙ͫͭͦͪ;͔͔ͫͦ͟ ͙ ͯ͟͡Έ͔ͭͯͪͤͦ ͤ͊͘;͔͙͔ͤ ͊ͻ͔͙͚͊ͭͤͫͦ͟͟͡ ͨͦͪͦ͒·Σ ͦͭͦͪ͊͟Ύ 

ͺ͙͍ͦͪͣͪͦ͊͊ͫ͡Έ ͤ͊ ͨͪͦͭΎ͔͙͙͗ͤ ͭ·ͫΎ;͔͔͙͚ͭ͡ ͙ ͦ͊͊͊͘͟͡ ͦͦͫͫ͊͟͡͡Έ͔ͤͦ ͍͙͡Ύ͙͔ͤ ͤ͊ ͙͍͔ͣͪͦͦ 

͔͍͍ͦͤͦ͒ͫͭͦ͟Σ ͍ͫͭ͊ ζͦͦͭ͘͡·ͣ ͺͦͤ͒ͦͣη ;͙͍͚ͫͭͦͪͦͤͦ͟ ͍͔ͪͻ͍͚ͦͦ ͦ͡΄͙͊͒Φ ˽ͦ͒;͔͙͍͔ͪ͊ͭͫ͟Ύ ͪͦ͡Έ 

͔͍͍ͦͤͦ͒ͫͭ͊͟ ͍ ͙͙͗ͤ͘ ͔ͭͯͪͣͤ͟ ͊͟͟ ͔͍͔͎͒ͪͤͦ ͙͍ͫͯͫͫͭ͊͟ ͙ ͙ͤ͊ͯ͟Σ ͔͎ͦͭͪ͊͗ͤͤͦͦ ͍ ͙͔͔ͭͪ͊ͭͯͪ͡Σ ͙͍͔ͫͯͫͫͭ͟ ͙ 

ͺ͙ͦͫͦ͡ͺ͙͙ ͤ͊ͪͦ͒͊Φ ˻͔ͫͦ͋ͦ ͍͙͙͔ͤͣ͊ͤ ͔ͯ͒͡Ύ͔ͭͫΎ ͍͔͔ͫͦͪͣͤͤͦͣͯ Ήͭ͊ͨͯ ͍͙͙ͪ͊ͭ͘Ύ ͔͍͍ͦͤͦ͒ͫͭ͊͟ ͍ 

͔͙͔́ͯͪͣͤͫͭ͊ͤ͟Σ ͍͎͍ͦ͊͘͡͡Ύ͔ͣͦͣͯ ˥͔͔ͪͦͣ-ˢ͎ͪ͊͒͊ͦͣ͟ ͙ ͍͔ͯ͊͗͊ͣ·ͣ ˽͔͙͔ͪ͒ͤͭͦͣ͘Σ ;Έ͙ ͙͙ͯͫ͡Ύ 

͍͔ͤ͊ͨͪ͊ͤ͡· ͤ͊ ͫͦͻ͔͙͔ͪ͊ͤͤ ;͙ͫͭͦͭ· ͨͦͪͦ͒·Σ ͨͦͨͯ͡Ύ͙ͪ͊͘ͼ͙Ό ͎ͦͤͤͦͦ͟ ͫͨͦͪͭ͊ ͙ ͍ͨͦ·΄͔͙͔ͤ ͙͍͎ͣͪͦͦͦ 

͍͙͔͊ͭͦͪͭͭ͊ ζ͚͙ͪ͊ͫ͟ͻη ͍ͫ͊ͯͤͦ͟͟Φ ˸ͯ͒ͪ·͔ ͍ͫͦ͊͡ ͙ ͭͪͯ͒· ˹͊ͼ͙ͦͤ͊͡Έ͎ͤͦͦ ˶͙͔͒ͪ͊Σ ͍ ;͙͊ͫͭͤͦͫͭ ͙͎ͤ͊͟ 

ζˢͻ͔͙͔͊ͭͤ͟͡ͼ ς Ήͭͦ ͤ͊΄͊ ͎ͦͪ͒ͦͫͭΈ ͙ ͍ͫ͊͊͡ηΣ ͫͯ͗͊ͭ͡ ͔͍͚ͨͯͭͦ͒ͤͦ ͍͔͚͒ͦ͘͘ ͍ ͔͔͒͡ ͙͔͙ͨͪͯͣͤͦ͗ͤΎ ͍ͫ͊͡· 

͊ͻ͔͙͊ͭͤ͟͡ͼ͔͍Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡: 

ˢͻ͔͙͔͊ͭͤ͟͡ͼΣ ͔͔ͤ͋ͫͤ·͔ ͙ͦͤ͟Σ ͔͙ͭͯͪͣͤͫͭ͊ͤ͟Σ ͔͍͍ͦͤͦ͒ͫͭͦ͟Σ ͤ͊ͼ͙ͦͤ͊͡Έͤ͊Ύ ͎ͦͪ͒ͦͫͭΈΣ ͫ͊ͯͤ͟͟Σ ͎͊ͪ͊ͣ͊͟Σ 

ͯ͟͡Έ͔ͭͯͪͤͦ ͔͙͔ͤ͊ͫ͒͡Σ ͎͖͎ͪͦ͡·Σ ͎͙ͣ͊Ύ ͦͤ͟Ύ. 

 

ˤ͍͔͔͙͔͒ͤ 

˿͔͙ͪ͒ ͍͔͙͙͟͡ͻ ͯ͟͡Έͭͯͪͤ·ͻ ͒ͦͫͭͦΎ͙͚ͤΣ ͦͭͦͪ͟·͔ ͔͙͚ͭͯͪͣͤͫ͟͟ ͤ͊ͪͦ͒ ͔͔͋ͪ͗ͤͦ ͔ͨͪͦͤͫ ͍ͫͦ͘͟Έ 

ͭ·ͫΎ;͔͔͙ͭ͡ΎΣ ͔ͦͫͦ͋ͦΣ ͫ͊ͪ͊͟͡Έ͔ͤͦ ͔ͣͫͭͦ ͙͊ͤͣ͊͘Όͭ ͊ͻ͔͙͙͔͊ͭͤͫ͟͟͡ ͫ͊ͯͤ͟͟·Φ ͙̏ͭ ͎ͪ͊ͼ͙ͦͤ͘·͔Σ ͨͦ͒͗͊ͪ·͔ 

͙ ͔͍͔ͤͪͦΎͭͤͦ ͍·͙͍ͤͦͫ͡·͔ ͙͍͗ͦͭͤ·͔ ς ͔ͤ ͨͪͦͫͭͦ ͔͍͙͔͙ͨͪ͒ͫͭ͊ͭ͡ Ή͙͚ͭͤͦ͡ ͨͦͪͦ͒·Τ ͙ͦͤ ͫͯͭΈΣ ͒ͯͻ ͙ 

͔ͫͪ͒ͼ͔ ͤ͊ͼ͙͙Σ ͔͖ ͙͍͗͊Ύ ͙͙ͫͭͦͪΎΣ ͙͍ͫͣͦ͡ ͍ͫͦ͋ͦ͒· ͙ ͪ͊ͫͦͭ͟·Φ ˹͔ ͫͯ͡;͚͊ͤͦ ͙ͻ ͤ͊͘·͍͊Όͭ ζ͔͔ͤ͋ͫͤ·͙ͣ 

ͦͤ͟Ύ͙ͣηΣ ;ͭͦ ͨͦ͒;͔͙͍͔ͪ͊ͭ͟ ͙ͻ ͙ͯͤ͊͟͡ΈͤͦͫͭΈ ͙ ͍͍ͦ͘·΄͔ͤͤͦͫͭΈΦ 

˥͔͚ͪͦ-ˢ͎ͪ͊͒͊͟Σ ͤ͊ͼ͙ͦͤ͊͡Έͤ·͚ ͙͔͒ͪ͡ ͔͎ͭͯͪͣͤͫͦͦ͟͟ ͤ͊ͪͦ͒͊Σ ͍ ͍͔͚ͫͦ ͙͎͔ͤ͟ ζˢͻ͔͙͔͊ͭͤ͟͡ͼ ς Ήͭͦ 

ͤ͊΄͊ ͎ͦͪ͒ͦͫͭΈ ͙ ͍ͫ͊͊͡η ͦ;͔ͤΈ ͭͦ;ͤͦ ͍·͙ͪ͊͘͡ ͍͙ͤͭ͟Ή͔ͫͫͤͼ͙Ό Ή͎ͭͦͦ ͦͭͤͦ΄͔͙ͤΎΥ ζ˹͊΄͙ ͦ͡΄͙͊͒ τ 

͔ͫͪ͒ͼ͔ ͔͎ͭͯͪͣͤͫͦͦ͟͟ ͤ͊ͪͦ͒͊Σ ͤ͊΄͊ ͤ͊ͼ͙ͦͤ͊͡Έͤ͊Ύ ͎ͦͪ͒ͦͫͭΈηΦ ̏ͭͦ ͔ͣͯ͒ͪͦ ͙͔ͪ͘;͔͙͔ͤ ͔ͦͭͪ͊͗͊ͭ 

͎ͯ͋ͦͯ͟͡Ό ͍ͫΎ͘ΈΣ ͦͭͦͪ͊͟Ύ ͫͯ΅͔͍͔ͫͭͯͭ ͔ͣ͗͒ͯ ͔͙ͭͯͪͣͤ͊ͣ͟ ͙ ͙ͻ ͦͤ͟Ύ͙ͣ ͤ͊ ͨͪͦͭΎ͔͙͙͗ͤ ͎͙ͣͤͦͻ 

ͭ·ͫΎ;͔͔͙͚ͭ͡Φ ˢͻ͔͙͊ͭͤ͟͡ͼ·Σ Ύ͍͡ΎΎͫΈ ͦ͋ͪ͊͘ͼͦͣ ͍͔;͚ͤͦ ͙ͣͦͦ͒ͦͫͭ͡Σ ͔͍͙͚ͤͨͦͭͦͪͣͦ ͪ͊ͫͦͭ͟·Σ ͎͙͙͋ͦͫͭ͟Σ 

͍·͙͍͙ͤͦͫͦͫͭ͡ ͙ ͔͍͙ͪͦͫͭ͘Σ ͙ͫͭ͊͡ ͚͚ͭ͊ͤͦ ͙ ͎ͦͪ͒ͦͫͭΈΌ ͎͔͙ͪͦ;͔͎ͫͦͦ͟ ͙ ͍͎ͫ͊ͤͦͦ͡ ͨͪͦ΄͎ͦͦ͡ ͔ͭͯͪͣͤ͟Φ 

˴ͯ͡Έͭͯͪ͊ ͔͍͍ͦͤͦ͒ͫͭ͊͟ ͊͟͟ ͍·͔ͫͦͦ͟ ͙͍ͫͯͫͫͭͦ͟ 
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˻͎͡Ύ͒·͍͊ΎͫΈ ͤ͊ ͙͙ͫͭͦͪΌ ͎͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͙ ͦ͋΅͔͍͔͎ͫͭͤͤͦͦ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͔͎ͭͯͪͣͤͫͦͦ͟͟ ͤ͊ͪͦ͒͊Σ 

ͣͦ͗ͤͦ ͍͙͔ͯ͒ͭΈΣ ;ͭͦ ͤ͊΄ ͤ͊ͪͦ͒ ͙͎͒ͦͫͭ ͍·ͫͦ;͚͊΄͔͎ͦ ͍ͯͪͦͤΎ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͎ͤͦͦ ͙͍ͫͯͫͫͭ͊͟ ͍ͦ ͍͔ͫͻ 

ͦ͋͊ͫͭ͡ΎͻΦ ˮ ͔͍͍ͦͤͦ͒ͫͭͦ͟ ͙ͫͭͦͭ ͍ Ήͭͦͣ ͪΎ͒ͯΣ ͍͍͔͔͔ͦ͒ͤͤͦ͘ ͍ ͎ͪ͊ͤ ͙͍ͣͪͦ·ͻ ͼ͔͔͚ͤͤͦͫͭΦ ˢͻ͔͙͙͔͊ͭͤͫ͟͟͡ 

ͫ͊ͯͤ͟͟· ͋·͙͡ ͚ͦͨͦͪͦ ͎͍ͦͫͯ͒͊ͪͫͭ͊ ͙ ͦ͋΅͔͍ͫͭ͊Σ ͍͚ͦͫͤͦͦ ͙͙͊ͪͣΣ ͔͍͔͚ͤͫͪ͊ͤͤͤͦ ζ͔͍͚͋ͦͦ ͣ͊΄͙͚ͤͦη ͍ 

ͪͯ͊͟ͻ ͊͘΅͙͙͍ͭͤͦ͟ ˾͙ͦ͒ͤ·Φ ͔͙͚́ͯͪͣͤͫ͟͟ ͍͙ͫ͊͒ͤ͟Σ ͙͍ͫ͡΄͙͚ͫΎ ͫ ͔ͦͤͣ͟ ͍ ͔͙͔͒ͤͦ ͼ͔͔ͦ͡Σ ͙ͫͤͫ͊͟͡ ͍ͫ͊ͯ͡ ͙ 

ͨͦ;͔ͭ ͍ͦ ͎͙͔ͣͤͦ ͔͙ͨͪͦ͒· ͙͙͙ͫͭͦͪ ͍͔͚ͫͦ ͔͙͔͚͋ͫͨͪͣͪͤͦ ͍͙͍͔ͦͤͫͭͤͤͦͫͭΈΌΣ ͍͎͚ͦͭ͊ͦ ͙ ͎͙͋ͦͫͭ͟ΈΌΣ 

͍ͨͪͦͫ͊͊͟͟ ͫ ͍͔ͭͪͦͣ ͨͦ ͔͗ͭ͡·ͣ ͨͯͫͭ·ͤΎͣ ͙͎͊͊ͭͫͦͦ͘͟ ͙ͣ͊ͭ͊͟͡Φ 

˹͊΄͙ ͔͔ͤ͋ͫͤ·͔ ͙ͦͤ͟ ς Ήͭͦ ͔ͤ ͨͪͦͫͭͦ ͔͔ͫ͟͡ͼ͙ΎΤ Ήͭͦ ͤ͊ͯ;ͤ͊Ύ ͯ͟͡Έͭͯͪ͊ ͙ ͍͔͙͔ͦ͟͡ ͙͍ͫͯͫͫͭͦ͟ ͤ͊΄͔͎ͦ 

ͤ͊ͪͦ͒͊Φ ˮͻ ;͙ͫͭͦͭ͊Σ ;͔ͫͭͤͦͫͭΈ ͙ ͍·͙͚ͫͦ͟ ͍͔ͯͪͦͤΈ ͙͎͒ͦͫͭͤͯͭ· ͯͨͦͪͤ·ͣΣ ͎͍͔͍ͣͤͦͦͦ͟·ͣ ͭͪͯ͒ͦͣΦ 

͔͙͔́ͯͪͣͤͫ͟͟ ͔͍ͦͤͦ͒͟· ό͔͚͙ͫͫ·ύ ͙ͫͦ͒͊͘͡ ͨͦͪͦ͒· Ή͙ͭͤ͡·ͻ ͦ͡΄͔͚͊͒Σ ͦͭͦͪ͟·͔ ͙ͫͭ͊͡ Ήͭ͊ͦͤͦͣ͡ 

͍·͙͍͙ͤͦͫͦͫͭ͡Σ ͍͔͙ͪͤͦͫͭΣ ͙ͫ͡·Σ Ή͔͎͙͊ͤͭͤͦͫͭ͡ ͙ ͪ͊ͫͦͭ͟·Φ ˻͙ͤ ͔͍͙͙ͨͪͪ͊ͭ͡ ͍͔ͪͻ͍ͦͯΌ ͔͒ͯ͘ ͍ ͍·͔ͫͦͦ͟ 

͙͍ͫͯͫͫͭͦ͟Σ ͍ͫͦ͒͊͘ ͤ͊ͼ͙ͦͤ͊͡ΈͤͯΌ ΄ͦͯ͟͡ ͎ͦͤͤͦͦ͟ ͔͍ͣ͊ͫͭͪͫͭ͊Φ 

˥͔͚ͪͦ-ˢ͎ͪ͊͒͊͟ ͨͦ͒;͔͙͍͔ͪ͊ͭ͟ Ήͭͦͭ ͔͊ͫͨͭ͟Υ ζ˾͍͔͔͙͔͊͒ͤ͘ ͔͔͋ͦ͡ ͍͔ͫͦͪ΄͔ͤͤ·ͻ ͍ͫͦͪͭͦ ͦ͡΄͔͚͊͒ 

ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ͭͦ͡Έͦ͟ ͍ ͎͙͙͊ͪͣͦͤ ͫ ͙͚ͨͪͪͦ͒ͦΦ ˢͻ͔͙͊ͭͤ͟͡ͼ· ͙ͫͯͫͤͦ͟ ͍͔ͫͦͪ΄͔͍͍͙ͤͫͭͦ͊ͫ͡Έ 

͔͙ͭͯͪͣͤ͊ͣ͟ ͍ ͍͔͍͙͙ͫͦͦͭͭͫͭ ͫ ͦͪͯ͗͊͟Ό΅͔͚ ͔͚ͫͪ͒ͦηΦ ͙̂ͤ͊͟͡Έͤ·͚ Ή͔ͫͭͪ͟Έ͔ͪ ͊ͻ͔͙͊ͭͤ͟͡ͼ͔͍ ς Ύͪͦ͟-

͙ͦͦͭͫͭ͊͘͡Ύ ͣ͊ͫͭΈ ό͙͔͍͊͋ͦ͊͘͡͡ΎΣ ͋ͯ͊ͤ͊͡ΎΣ ͍͔͚ͫͦͦ͡ύΣ ͙͒ͤͤ͡·͔ ͙͔ͭͦͤ͟ ͎͙ͤͦΣ ͔͔͙͋͒ͤ͊͡Ύ ΄͔ΎΣ ͎͙͔͋ͦ͟ ͔ͭͦ͡ 

͙ ͔͎͙͚͟͡ ζ͔ͭ͡Ύ΅͙͚η ͔͎͋ ς Ήͭͦ ͔ͪͯ͘͡Έͭ͊ͭ ͙͍͎ͪͦͨͦͭͦͦ͟͡Σ ͫͨͦ͡;͔͎ͤͤͦͦΣ ͙͔͔͎ͫͪͤͤͦ͟ ͙ ͍͔͎͒ͦ͋ͪͦͫͦͫͭͤͦͦ 

ͭͪͯ͒͊ ͍͙͊͟͡ͺ͙ͼ͙͍ͪͦ͊ͤͤ·ͻ ͔ͫͨͼ͙͙͍͊ͫͭͦ͡Σ ͚ͤ͊ͫͭͦ;͙͍·ͻ ͍͊ͦ͒͘;͙͍ͦ͟ ͙ ͭͪͯ͒ͦ͡Ό͙͍͋·ͻ ͔͍͍ͦͤͦ͒ͦ͟Σ 

ͪ͊͋ͦͭ͊Ό΅͙ͻ ͍ ͎͙͙͊ͪͣͦͤ ͫ ͙͚ͨͪͪͦ͒ͦΦ 

˴ͦͤΈ ͍ ͒ͯͻ͍͚ͦͤͦ ͙͙͗ͤ͘ ͤ͊ͪͦ͒͊ 

˶ͦ΄͊͒Έ ͙͔͊ͤͣ͊ͭ͘ ͼ͔ͤͭͪ͊͡Έ͔ͤͦ ͔ͣͫͭͦ ͍ ͒ͯͻ͍͚ͦͤͦ ͙͙͗ͤ͘ ͔ͭͯͪͣͤ͟Σ ͙ͨͪͦͤ͘·͍͊Ύ ͙͔ͭͪ͊ͭͯͪͯ͡Σ 

͍͙ͨͦͫͦ͡ͼ· ͙ ΉͨͦͫΦ ˻ͭ ͤ͊;͊͊͡ ͒ͦ ͦͤ͟ͼ͊Σ ͎͔͒ ͙͔ͯͨͦͣͤ͊ͭͫΎ ͙͙ͨ͊ͭͪͦͭͣ͘Σ ͍͎ͦͭ͊͊Σ ͍ͪ͊ͤͦ͒ͯ΄͙͔ ͟ ͔͙ͫͣͪͭΣ ͭ͊ͣ 

ͦ͋Ύ͔͊ͭ͘͡Έͤͦ ͙͔ͯͨͦͣͤ͊ͭͫΎ ͙ ͦ͡΄͊͒ΈΦ ̏ͭͦ ͺ͊ͭ͟Σ ͦͭͦͪ͟·͚ ͨͦ͊͘͟·͍͔͊ͭΣ ;ͭͦ ͤ͊΄͙ ͙ͦͤ͟ ͙͔ͣΌͭ ͎͔ͦͪͦͣͤͦΣ 

͔͍͔͔͔ͨͪͦͫͭͨͤͤͦ ͤ͊͘;͔͙͔ͤ ͍ ͙͙͗ͤ͘ ͤ͊΄͔͎ͦ ͤ͊ͪͦ͒͊Φ 

˻͋ͪ͊΅͊ΎͫΈ ͟ ͙͔ͭͪ͊ͭͯͪͤ͡·ͣ ͙ͫͭͦ;͙ͤ͊ͣ͟Σ Ύ͍͡ΎΌ΅͙ͣͫΎ ͍·͔͙͔ͪ͊͗ͤͣ ͍͎ͫ͊ͤͦͦ͡ ͨͪͦ΄͎ͦͦ͡Σ ͣ· 

ͤ͊ͻ͙ͦ͒ͣ ͔͍ͣͤͦ͗ͫͭͦ ͣͯ͒ͪ·ͻ ͙͔ͪ͘;͔͙͚ͤΦ ˤ ͙͎͔ͤ͟ ζ˥ͦͪͯͭ͟ ͊ͭ͊η ͙  ͍ ͨͦΉ͔ͣ ζ˥͖͎ͪͦ͡·η ͡ ͦ΄͊͒Έ Ύ͍͡Ύ͔ͭͫΎ ͔ͤ 

ͨͪͦͫͭͦ ͭͪ͊ͤͫͨͦͪͭͤ·ͣ ͔͍ͫͪ͒ͫͭͦͣΣ ͊ ͤ͊ͼ͙ͦͤ͊͡Έͤͦ-͒ͯͻ͍͚ͦͤͦ ͼ͔ͤͤͦͫͭΈΌ ͙ ͔ͤͦͭΆ͔͔͚ͣͣͦ͡ ;͊ͫͭΈΌ ͙͙͗ͤ͘ 

͎͔ͪͦΎΦ ˴ͦͤΈ ͔͎͔͎ͤ͒͊ͪͤͦͦ͡ ˥͖͎ͪͦ͡·Σ ͔͙ͤ͊ͣͤͭ͘·͚ ˥͊ͪ͊ ˥·ͪ ό͔ͭͣͤͦ-͔ͫͪ·͚ύΣ ͋·͡ ͔͎ͦ ͍͔ͪͤ·ͣ ͙ͫͨͯͭͤͦͣ͟Σ 

͙͙͋ͣ͘͟͡ ͍͙ͭͦ͊ͪ΅͔ͣΣ ͙ͫͨͯͭͤͦͣ͟ ͙͙͗ͤ͘ ͒ͦ ͔͔͎ͨͦͫ͒ͤͦ͡ ͍͒ͦ͘ͻ͊Σ ͫͨͦͫͦ͋ͤ·ͣ ͙ͤ͊ͫͭ;Έ ͔͒͊͗ ͫͦͦ͊͟͡ ͍ 

ͫ͊͟;͔͟Φ 

ˤ ͔ͭͯͪͣͤͫͦͣ͟͟ ͔ͤ͊ͪͦ͒ ͋·͔ͭͯͭ ͔ͣͯ͒ͪͦ ͔͙͔ͣͤͤΥ ζˢͭ ς ͣ·ͪ͊ͭη ό˴ͦͤΈ ς Ήͭͦ ͔ͣ;ͭ͊Σ ͼ͔͡ΈύΦ ̏ͭͦ 

ͦͤ͊͘;͔͊ͭΣ ;ͭͦ ͦͤ͟Έ Ύ͍͡Ύ͔ͭͫΎ ͍͙ͨͪͦͦ͒ͤͦͣ͟ ͟ ͙͔͙͒ͦͫͭ͗ͤΌ ͼ͔͙͡Σ ͙͙͔͔ͫͨͦͤͭͣ͡͡ ͔͙͚͗͊ͤ͡ ͙ ͔ͤ͊͒͗ͤ·ͣ 

ͨͦͣͦ΅͙ͤͦͣ͟ ͍ ͡Ό͋·ͻ ͤ͊;͙͙ͤ͊ͤΎͻΦ ˤ͔͙͙͚͟͡ ͔͙͚ͭͯͪͣͤͫ͟͟ ͨͦΉͭ ˸͊ͻ͙ͭͯͣͯ͟͡ ͎͙̅ͪ͊ ͙ͦͨͫ·͍͔͊ͭ ͦͤ͟Ύ ͊͟͟ 

ͫͯ΅͔͍ͫͭͦΣ ͔ͫͨͦͫͦ͋ͤͦ ;͍͍͍ͯͫͭͦ͊ͭΈΣ ζ˻ͤ ;͍͍͔ͯͫͭͯͭΣ ͊͟͟ ;͔͍͔ͦ͟͡ηΣ ͔ͦͭͦͪͦ͟ ͔ͣͦ͗ͭ ͎͙ͪͯͫͭͭΈΣ ͎ͦ͒͊͟ ͻͦ͘Ύ͙ͤͯ 

͎ͪͯͫͭͤͦΣ ͙ ͍ͪ͊͒ͦ͊ͭΈͫΎΣ ͎ͦ͒͊͟ ͦͤ ͫ;͙͍͊ͫͭ͡Φ ˴ͦͤΈ ͔͔ͨͪ͒ͫͭ͊ͭ ͍ ͔ͦ͋ͪ͊͘ ͦͻ͙ͪ͊ͤͤ͊͟Σ ͎͒ͪͯ͊Σ ͋ͪ͊ͭ͊ ͙ ͎ͫ͊ͣͦͦ 

͙͎͋ͦͦ͘͟͡ ͫͯ΅͔͍ͫͭ͊ ͒͡Ύ ͤ͊ͫͭͦΎ΅͔͎ͦ ͔͎ͭͯͪͣͤͫͦͦ͟͟ ͣͯ͗;͙ͤ·Φ 

ˢͻ͔͙͔͊ͭͤ͟͡ͼ ς Ήͭͦ ͪ͟·͡ΈΎ ͙ͪ͊͒ͦͫͭ ͤ͊΄͔͎ͦ ͤ͊ͪͦ͒͊Σ ͙͔ͫͨ͊ͫͭ͡Έ ͍ ͙ͨͪ͊͒ͤ͘;ͤ·͚ ͔͒ͤΈ ͙ ͫ͊ͣ·͚ 

͔ͤ͊͒͗ͤ·͚ ͫͦΌ͙ͤ͘͟ ͍ ͋ͦΌΦ ˮͻ ͭͦͤ͊͟Ύ ͙ͨͫͻ͙;͔ͫ͊͟Ύ ͎͙ͦͪ͊ͤ͊͘ͼ͙ΎΣ ͍͔͔ͪͦ͗͒ͤͤͦ ;͍͍ͯͫͭͦ ͙͍͒ͦͫͭͦͤͫͭ͊ ͙ 

͎ͦͪ͒ͦͫͭΈΣ ͦͭͦͪ͟·͔ ͍͙͍͙ͪ͊͊ͫ͘͡Έ ͔͙ͫͭͦͭ͡Ύ͙ͣ ͍ ͍͙ͯͫͦ͡Ύͻ ͎ͦͫͦ͋ͦͦΣ ͔͔͎͋ͪ͗ͤͦͦ ͦͭͤͦ΄͔͙ͤΎ ς ͎ͦ͒͊͟ 

͔͔͔͗ͪ͋ͤͦ͟ ͪͦͫ ͊͟͟ ;͔ͤ͡ ͔ͫͣΈ͙Σ ͔ͦͪͯ͗ͤͤ͟·͚ ͚͊ͫͦ͟͡ ͙ ͍͙͙͔ͤͣ͊ͤͣΣ ς ͔ͭͪ͋ͯΌͭ ͋ͦ͡Έ΄͎ͦͦ ͔͔͙ͭͪͨͤΎ ͙ 

͍͔͙ͯ͊͗ͤΎ ͫͦ ͫͭͦͪͦͤ· ͍͊ͦ͒͘;͙͊͟Φ ˻͙ͤ ͯͣͤ·Σ ͎ͦͪ͒· ͙ ͫͨͦͫͦ͋ͤ· ͨͦ͊͊ͭ͘͟Έ ͔͍͔ͤͪͦΎͭͤ·͔ ͔ͪͯ͘͡Έͭ͊ͭ· ͍ 

͔ͫͨͦͪͭ ͙ ͤ͊ ͫ͊͟;͊͟ͻΣ ͤͦ ͭͦ͡Έͦ͟ ͙ͨͪ ͍͙͙ͯͫͦ͡ ͎͒ͦ͗ͤͦͦ͡ ͯͻͦ͒͊ ͙ ͔͔͎ͭͪͨͭͤͦͦ ͦͭͤͦ΄͔͙ͤΎΦ 

˿͍͔͔ͦͪͣͤͤ·͚ Ήͭ ͊ͨ ς Ήͨͦͻ͊ ͎ͣͦͯ΅͔͍ͫͭ͊ ͙ ͫ;͊ͫͭΈΎ 

˿͔͎ͦ͒ͤΎΣ ͍ ͔͙ͨͪͦ͒ ˤ͔͙ͦͪͦ͗͒ͤ͘Ύ Ήͨͦͻ͙ ͎ͣͦͯ΅͔͍͔͎ͫͭͤͤͦͦ ͎͍ͦͫͯ͒͊ͪͫͭ͊Σ ͨͦ͒ ͣͯ͒ͪ·ͣ ͍͍ͪͯͦͦ͒ͫͭͦͣ͟ 

˥͔ ͪͦΎ-ˢ͎ͪ͊͒͊͊͟ ͙ ͍͔͎ͯ͊͗͊ͣͦͦ ˽͔͙͔ͪ͒ͤͭ͊͘Σ ͍ ͔͙͔́ͯͪͣͤͫͭ͊ͤ͟ ͍͙ͨͪͦͦ͒ͭͫΎ ͣ͊ͫ΄ͭ͊͋ͤ͊Ύ ͪ͊͋ͦͭ͊ ͨͦ 
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ͫͦͻ͔͙ͪ͊ͤͤΌ ͙ ͙͔͙ͨͪͯͣͤͦ͗ͤΌ ͍ͫ͊͡· ͊ͻ͔͙͙͊ͭͤͫ͟͟͡ͻ ͍ͫ͊ͯͤͦ͟͟Φ ͙̏ͭ ͔ͯͫͨ΄ͤ·͔ ͙ͪ͊ͪ͊͋ͦͭ͘͟ 

͎͙͍͊ͪ͊ͤͭͪͦ͊ͤͤͦ ͙ͨͦ͒ͤͣ͊Όͭ ͎͋͊ͦͫͦͫͭͦ͡Ύ͙͔ͤ ͤ͊ͪͦ͒͊ ͙ ͤ͊ͨͦͤ͡ΎΌͭ ͒ͯ΄ͯ ͔ͭͯͪͣͤ͟ ͎ͦͪ͒ͦͫͭΈΌΦ 

ˤ ͔ͫͭͪ͊ͤ ͔͔͎͗ͦ͒ͤͦ ͔ͦͭͣ;͔͊ͭͫΎ ˽͙ͪ͊͒ͤ͘͟ ͔͎ͭͯͪͣͤͫͦͦ͟͟ ͫ͊ͯͤ͊͟͟Σ ͍ͨͪͦͦ͒ΎͭͫΎ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·͔ 

ͤ͊ͯ;ͤ·͔ ͦͤ͟ͺ͔͔ͪͤͼ͙͙Σ ͊͟͟Σ ͙͔ͤ͊ͨͪͣͪΣ ζ͔͙͚́ͯͪͣͤͫ͟͟ ͫ͊ͯͤ͟͟ ͙ ͙͍͔ͣͪͦͦ ͙͍ͫͯͫͫͭͦ͟ ͔͍͍ͦͤͦ͒ͫͭ͊͟ηΣ ͙ 

ͺͯͤ͟ͼ͙͙͔ͦͤͪͯͭ ˸͔͗͒ͯͤ͊ͪͦ͒ͤ͊Ύ ͔͙͊͊͒ͣ͟Ύ ͔͍͍ͦͤͦ͒ͫͭ͊͟ ͙͔͙ͣͤ ˢ͋͊ ˢ͔͍ͤͤ͊͊Φ ͙͔́͊͟ ͙͙ͤͼ͙͙͍͊ͭ·Σ ͊͟͟ 
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INNOVATIVE TECHNOLOGIES IN MODERN AGRICULTURE: WAYS TO INCREASE  

PRODUCTIVITY AND SUSTAINABLE DEVELOPMENT 

 

Abstract 

This article analyzes modern innovative technologies used in agriculture and their impact on increasing 

productivity and sustainable development. Digitalization, automation, biotechnology, and the use of farm 

management information systems are considered. It has been shown that the integration of innovations can 

improve production efficiency, reduce losses and optimize resource use. 
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˭͊͟͡Ό;͔͙͔ͤΥ ˮ͍ͤͤͦ͊ͼ͙ͦͤͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡ ͍ ͔ͫ͡Έͫͦͣ͟ ͻͦ͘Ύ͚͍͔ͫͭ ͙͎ͪ͊Όͭ ͟͡Ό;͔͍ͯΌ ͪͦ͡Έ ͍ 
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˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·: 

 мΦ ˸͔͡Έ͙͍ͤͦ͟ ˢΦ ˤΦΣ ˿͔͡Έ͔ͫͦ͟ ͻͦ͘Ύ͚͍ͫͭͦ ͙ ͙͍ͤͤͦ͊ͼ͙͙Υ ͍͔͔ͫͦͪͣͤͤ·͔ ͨͦ͒ͻͦ͒·Φ ς ˸ ΦΥ ˢ͎͙ͪͦͨͪͦͣ͒͊ͭ͘Σ 

2021. 

 нΦ ˮ͍͍͊ͤͦ ˽Φ ˿ΦΣ ͙̇ͺ͍͙ͪͦ͊͘ͼ͙Ύ ͎͎͊ͪ͊ͪͤͦͦ ͔ͫͭͦͪ͊͟Υ ͔ͣͭͦ͒· ͙ ͔ͭͻ͎͙͙ͤͦͦ͡Φ ς ˿ ˽͋ΦΥ ˽͙͔ͭͪΣ нлннΦ 

 оΦ ˴͔ͯͤ͘ͼ͍ͦ ˹Φ ˹ΦΣ ˽͔ͪͼ͙͙͔ͦͤͤͦ͘ ͔͔͔͙͔ͣ͒͘͡͡ ͙ ͚ͯͫͭͦ;͙͍͔ͦ ͍͙͙͔ͪ͊ͭ͘Φ ς ˹͍͙͙ͦͦͫ͋ͪͫ͟Υ ˿͙͙͔͋ͪͫͦ͟ 

͙͔͒͊ͭ͘͡Έ͍ͫͭͦΣ нлнлΦ 

4. FAO. The State of Food and Agriculture 2022. ς Rome: FAO, 2022. 
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ͭ͊ͦͣͯ͟ ͔͔ͭͪͨͭͤͦͣͯ ͦͭͤͦ΄͔͙ͤΌ ͙ ͎͍͔͍ͣͤͦͦͦͦͣͯ͟ ͭͪͯ͒ͯ ͨͦ ͫͦͻ͔͙ͪ͊ͤͤΌ ;͙ͫͭͦͭ· ͨͦͪͦ͒·Σ ͊ͻ͔͙͊ͭͤ͟͡ͼ· 

͙͎͙͒ͦͫͭ͡ ͍͔͎ͫͦͦ ͍͔ͫͦͪ΄͔͍ͤͫͭ͊Σ ͍ͫͭ͊ ͎ͦͪ͒ͦͫͭΈΌ ͙ ͍͚ͫ͊ͦ͡ ͔ͭͯͪͣͤ͟Φ 

˿͍͔͔ͦͪͣͤͤ·͚ Ήͭ͊ͨ ͍͙͙ͪ͊ͭ͘Ύ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟Σ ͙͙ͤͼ͙͙͍ͪͦ͊ͤͤ·͚ ˥͔͔ͪͦͣ ˢ͎ͪ͊͒͊ͦͣ͟ ͙ ͚͒ͦͫͭͦͤͦ 

͔ͨͪͦ͒ͦ͗ͤͤ͡·͚ ˥͔͔ͪͦͣ ˢ͎ͪ͊͒͊͟͡· ˿͔ͪ͒͊ͪͦͣΣ ͔͍ͦͤ͊ͣͤͦ͊ͤ͘ ͔͔͋ͫͨͪͼ͔͔͒ͤͭͤ·ͣ ͍͙͙͔ͤͣ͊ͤͣ ͟ ͚ͦͤͤͦ͟ 

͙ͦͭͪ͊ͫ͡Φ ̏ͭͦͭ ͙͔͔ͤͭͪͫ ͍·͔ͪ͊͗͊ͭͫΎ ͔ͤ ͭͦ͡Έͦ͟ ͍ ͫͦͻ͔͙͙ͪ͊ͤͤ ͙ͭͪ͊͒ͼ͙͚Σ ͤͦ ͙ ͍ ͙͔͙͍͚ͤͭͤͫͤͦ ͔ͪ͊͋ͦͭ ͨͦ 

͔͔ͤͨͪͪ·͍ͤͦͣͯ ͍͙͙ͪ͊ͭ͘Ό ͙ͦͭͪ͊ͫ͡Σ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙͙ ͔͔ ͫͭͪͯͭͯͪ͟ ͙ ͍͔͙ͯ͡;͔͙ͤΌ ͎͍ͨͦͦͦ͡ΈΎ ;͙͍ͫͭͦͪͦͤ͟·ͻ 

͊ͻ͔͙͙͊ͭͤͫ͟͟͡ͻ ͍ͫ͊ͯͤͦ͟͟Φ ˾͔͙͔͊ͫͨͪͦͫͭͪ͊ͤͤ ͨͦ ͍͔ͫͣͯ ͙ͣͪͯ ͍ͦͫͻ͍͔͙͊ͤ͡Ύ ͔͔ͤ͋ͫͤ·ͻ ͔͚ͦͤ͟ ͙ͨͪͦͫͻ͙ͦ͒ͭ 

;͔͔ͪ͘ ͍ͤ͊ͦ͘͟·͔ ͙͔ͭͪ͊ͭͯͪͤ͡·͔ ͭͪͯ͒· ˥͔ͪͦΎ ˢ͎ͪ͊͒͊͊͟Σ ͙͔ͭ͊͟ ͊͟͟ ζ˿͔͙͔ͭͪͣͭ͡Έͤ͊Ύ ͨͦͫͭͯͨΈ ͫ͊ͯͤ͊͟͟ηΣ 

ζˢͻ͔͙͙͚͊ͭͤͫ͟͟͡ ͦͤ͟Έ ς ͤ͊΄͊ ͎ͦͪ͒ͦͫͭΈ ͙ ͍ͫ͊͊͡η ͙ ζˢͭ͒͊ ͍͔ͨ͊-͒͊ ͋͊ͪΣ ͫ͊ͨ͊-͒͊ηΦ ͙̏ͭ ͙͎͙ͤ͟ ͙ͫͭ͊͡ 

͍͊͗ͤ·͙ͣ ͙͔͙ͤͫͭͪͯͣͤͭ͊ͣ ͯ͟͡Έ͚ͭͯͪͤͦ ͙͙͙͒ͨͦͣ͊ͭ͡Σ ͍ͨͦͦ͘͡ΎΎ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤͦͣͯ ͫͦͦ͋΅͔͍ͫͭͯ ͎͔ͯ͋͗͡ 

ͨͦͤΎͭΈ ͙ͫ͟͡Ό;͙͔ͭ͡Έ͔ͤͦ ͤ͊͘;͔͙͔ͤ ͊ͻ͔͙͊ͭͤ͟͡ͼ͊ ͒͡Ύ ͔͚ͭͯͪͣͤͫͦ͟͟ ͙͔͙͒ͤͭ;͙ͤͦͫͭΦ˻͔ͫͦ͋ͦ ͔ͣͫͭͦ ͍ 

͔͙ͪ͊͊͘͡ͼ͙͙ Ή͚ͭͦ ͔͎͙͙ͫͭͪ͊ͭ ͙͔͊ͤͣ͊ͭ͘ ͍ͤͦ·͚Σ ͔ͨͦͫͭͪͦͤͤ·͚ ͨͦ ͙ͨͪͤͼ͙ͨͯ ζ͎ͯͣͤͦͦ ͎ͦͪͦ͒͊η ς ͎ͦͪͦ͒ 

ˢ͎ͪ͊͒͊͟Φ ̏ͭͦ ͙ͯͤ͊͟͡Έ͔ͤͦ ͎͙͔ͪ͊͒ͦͫͭͪͦͭ͡Έ͔ͤͦ ͔ͪ΄͔͙͔ͤ ͺ͙͊ͭ͟;͔͙ͫ͟ ͔͊ͪͨ͘͟͡Ύ͔ͭ ͊͘ ͎ͦͪͦ͒ͦͣ ͫͭ͊ͭͯͫ 

͔͍͔͚͒ͪͤ ͙ͪͦ͒ͤ· ͊ͻ͔͙͙͊ͭͤͫ͟͟͡ͻ ͍ͫ͊ͯͤͦ͟͟Σ ͙͔͎͙ͤͭͪͪͯΎ ͔͎ͦ ͙͙ͫͭͦͪΌ ͫ ͍͔͔ͫͦͪͣͤͤͦͫͭΈΌΦ ˤ Ήͭͦͣ ͎͔ͦͪͦ͒Σ 

ͦͭͦͪ͟·͚ ͫ͊ͣ ͨͦ ͔͔ͫ͋ Ύ͍͡Ύ͔ͭͫΎ ͼ͔ͤͭͪͦͣ ͋ͦ͡Έ΄͚ͦ ͦ͋΅͙ͤ·Σ ͔͔͋ͪ͗ͤͦ ͫͦͻͪ͊ͤΎΌ΅͔͚ ͔͙͍͋͒ͯͤͦ ͒͡Ύ 
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͋ͯ͒ͯ΅͙ͻ ͔͙͚ͨͦͦͤ͟͡Σ ͔ͪ͊ͫͨͦͦ͗ͤ͡· ͟͡Ό;͔͍·͔ ͙ͤͺͪ͊ͫͭͪͯͭͯͪͤ͟·͔ ͦ͋Ά͔ͭ͟· ͒͡Ύ ͍͙͙ͪ͊ͭ͘Ύ ͔͍͍ͦͤͦ͒ͫͭ͊͟Φ 

˿͔͙ͪ͒ ͙ͤͻ ς ˸͔͗͒ͯͤ͊ͪͦ͒ͤ͊Ύ ͔͙͊͊͒ͣ͟Ύ ͎ͦͤͤͦͦ͟ ͫͨͦͪͭ͊ ͙͔͙ͣͤ ˢ͋͊ ˢ͔͍ͤͤ͊͊ ͙ ˹ ͊ͯ;ͤͦ-

͙͍͍͔ͨͪͦͦ͒ͫͭͤͤ͘·͚ ͼ͔ͤͭͪ ͎ͦͤͤͦͦ͟ ͫͨͦͪͭ͊ ͙͔͙ͣͤ ˥͖͎ͪͦ͡·Φ ˿͙͔ͦ͒͊ͤ͘ ˥͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͎ͦͤͤͦͦ͟ ͼ͙ͪ͊͟ 

͔ͭ͊͗͟ Ύ͍͡Ύ͔ͭͫΎ ͤ͊͘;͙ͣ·ͣ ͯ͟͡Έͭͯͪͤ·ͣ ͒ͦͫͭͦΎ͙͔ͤͣΣ ͔͙͒ͣͦͤͫͭͪͪͯΌ΅͙ͣ ͪ͊ͫͦͭͯ͟ ͙ ͎ͪ͊ͼ͙Ό ͍ͫ͊ͯͤͦ͟͟ 

΄͙͚ͪͦͦ͟ ͙͔ͨͯ͋͟͡Φ ̅͊ͭ͟ ͔͙ͪ͊ͫͨͦͦ͗ͤ͡Ύ Ή͙ͭͻ ͦ͋Ά͔͍ͭͦ͟ ͍ ͎͔ͦͪͦ͒ s ͎ͪ͊͒͊͟ Ύͫͤͦ ͨͦ͊͘͟·͍͔͊ͭΣ ;ͭͦ Ήͭͦͭ ͎ͦͪͦ͒ 

͊͒ͯͣ͊ͤ͘ ͊͟͟ ͍͔͔͔ͫͦͪͣͤͤͦ ͔ͣͫͭͦ ͙͙ͦ͋ͭ͊ͤΎ ͙ ͼ͔ͤͭͪ ͍͙͙ͪ͊ͭ͘Ύ ͊ͻ͔͙͙͊ͭͤͫ͟͟͡ͻ ͔͚ͦͤ͟Σ ͔͔ͦ͋ͫͨ;͙͍͊Ό΅͙͚ ͔ͤ 

ͭͦ͡Έͦ͟ ͙ͻ ͍͔͔͙͔ͪ͊͒ͤ͘Σ ͤͦ ͙ ͤ͊ͯ;͔ͤͦ ͙ͯ͘;͔͙͔ͤΣ ͊ ͔ͭ͊͗͟ ͎͍ͨͦ͒ͦͭͦͯ͟ ͔ͫͨͼ͙͙͍͊ͫͭͦ͡ ͔͎ͣ͗͒ͯͤ͊ͪͦ͒ͤͦͦ 

͍ͯͪͦͤΎΦ˸͔͗͒ͯͤ͊ͪͦ͒ͤ͊Ύ ͔͙͊͊͒ͣ͟Ύ ͎ͦͤͤͦͦ͟ ͫͨͦͪͭ͊ ͙͔͙ͣͤ ˢ͋͊ ˢ͔͍ͤͤ͊͊Σ ͍ͤ͊͊ͤͤ͊͘Ύ ͍ ;͔ͫͭΈ 

͍·͒͊Ό΅͔͎ͦͫΎ ͔ͣ͊ͫͭͪ͊-͍ͦͤͤͦ͊ͦ͒͘͟;͙͊͟Σ ͎͍͎͊ͤͦͦ͡ ͔͔ͭͪͤͪ͊ ˢ͋· ˢ͔͍ͤͤ͊͊Σ Ύ͍͡Ύ͔ͭͫΎ ͼ͔ͤͭͪͦͣ ͦ͋ͯ;͔͙ͤΎ ͙ 

͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡Φ ̏ͭͦ ͍͔͍͔ͯͦ͟;͙͍͙͔͊ͤ ͙͔͙ͣͤ ͨͦ͒;͔͙͍͔ͪ͊ͭ͟ ͍͊͗ͤͦͫͭΈ ͍͔͙ͯ͊͗ͤΎ ͟ ͙͙ͫͭͦͪ;͔͙ͫͣ͟ ͔͒Ύ͔ͭ͡Ύͣ 

͙ ͙ͭͪ͊͒ͼ͙ΎͣΦ ˤ͔ͤ΄͙͔ͤ ͔͙͍͒ͦͪ͊ͭͤ͟·͔ ͔͙ͦͫͦ͋ͤͤͦͫͭ ˢ͔͙͙͊͒ͣ͟Σ ͍ ;͙͊ͫͭͤͦͫͭΣ ͔ͪ͊ͣ͘΅͔͙͔ͤ ͍͙ͤ͊͊ͤ͘Ύ ͍ 

ͺ͔ͦͪͣ ͍ͨͦ͒ͦ͟·Σ ͦͭͦͪ͊͟Ύ ͫ;͙͔ͭ͊ͭͫΎ ͯ ͔ͭͯͪͣͤ͟ ͙͍ͫͣͦͦͣ͡ ͫ;͊ͫͭΈΎ ͙ ͎͋͊ͦͨͦͯ͡͡;͙ΎΣ ͊ ͔ͭ͊͗͟ 

͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͍ ͔͔ͦͭ͒͟͡ ͤ͊ͼ͙ͦͤ͊͡Έͤ·ͻ ͙͍͍ͫͣͦͦ͡Σ ͙ͭ͊͟ͻ ͊͟͟ ͔͙͗ͯ͒͡ ͙ ͎ͦͪͤ·͔ ͔͔͍͒ͪΈΎΣ 

͍͙͔͔ͫ͒ͭ͡Έ͍ͫͭͯΌͭ ͦ ͎͚ͯ͋ͦͦ͟͡ ͍ͫΎ͙͘ ͍͔͔͙ͫͦͪͣͤͤͦͫͭ ͫ ͒ͦ͋ͪ·͙ͣ ͦ͋·;͊Ύ͙ͣ ͙ ͤ͊ͼ͙ͦͤ͊͡Έͤ·ͣ ͒ͦͫͭͦΎ͙͔ͤͣΦ 

̏ͭͦ ͔ͤ ͨͪͦͫͭͦ ͙͒͊ͤ͘ΎΣ ͊ ͊ͪͻ͙͔ͭͭͯͪͤ͟·͔ ͙ͣ͊ͤͺ͔ͫͭ·Σ ͦͭͪ͊͗͊Ό΅͙͔ ͎͎ͣͤͦͦͪ͊ͤͤ·͚ ͔ͨͦͭͤͼ͙͊͡ 

͙͔ͫͭͪͦͭ͡Έ͚ͤͦ ͙ͦͭͪ͊ͫ͡ ͫͭͪ͊ͤ·Σ ͎͔͒ ͙͍͊ͭͤͦ͟ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͔͔͍ͨͪ͒ͦ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡ ͙ ͔͔͍͚ͨͪ͒ͦͦ ͦͨ·ͭΣ ͤͦ 

͙ͨͪ Ήͭͦͣ ͫͦͻͪ͊ͤΎ͔ͭͫΎ ͎͙͚ͯ͋ͦ͟͡ ͤ͊ͼ͙ͦͤ͊͡Έͤ·͚ ͙ͦͦͪͭ͟͡Φ͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ ͨͦ͒ 

͍͍ͪͯͦͦ͒ͫͭͦͣ͟ ͍͔͎ͫͦͦ ˹͊ͼ͙ͦͤ͊͡Έ͎ͤͦͦ ͙͔͒ͪ͊͡ ͙ ͔͎ͦ ͔͙ͤ͊ͫ͒ͤ͊͟͡ ͔ͤ ͭͦ͡Έͦ͟ ͻ͙ͪ͊ͤͭ ͍͙ͫͦͪͦ͟΅͔Σ 

͍͔͊͘΅͔͊ͤͤͦ ͔͙ͨͪ͒͊ͣ͟Σ ͤͦ ͙ ͙͍͊ͭͤͦ͟ ͍͙͍͔ͪ͊͊ͭ͘ ͦͤͤͯ͟Ό ͦͭͪ͊ͫ͡ΈΣ ͔ͯͪͨ͟͡Ύ͔ͭ ͔͔ͣ͗͒ͯͤ͊ͪͦ͒ͤͦ 

͙ͫͦͭͪͯ͒ͤ;͔͍ͫͭͦ ͍ Ή͚ͭͦ ͙͔͔ͫͫͭͣΣ ͙͙ͤͼ͙͙͔ͪͯͭ ͎ͨͪͦͨ͊͊ͤ͒ͯ ͙ͪ͊͘͡;ͤ·ͻ ͍͙͍͒ͦ ͎ͦͤͤͦͦ͟ ͫͨͦͪͭ͊ ͙ 

ͤ͊ͼ͙ͦͤ͊͡Έͤ·ͻ ͙ͭͪ͊͒ͼ͙͚ ͫ͊͟;͔͟Φ ̏ͭͦͭ ͔ͦͣͨͫͤ͟͟͡·͚ ͨͦ͒ͻͦ͒ ͎͙͔͊ͪ͊ͤͭͪͯͭΣ ;ͭͦ ͍ͫ͊͊͡ ͔͔ͤ͋ͫͤ·ͻ ͔͚ͦͤ͟ ͙ 

͙ͻ ˾͙ͦ͒ͤ͊ ς ͔͙́ͯͪͣͤͫͭ͊ͤ͟ ς ͋ͯ͒ͯͭ ͨͪͦ͒ͦ͗͊ͭ͡Έ ͍͒ͦͻ͍ͤͦ͡ΎͭΈ ͙ͣͪ ͙ ͍ͦͫͭ͊͊ͭΈͫΎ ͍͊͗ͤ·ͣ ͼ͔ͤͭͪͦͣ 

͙͍͚ͣͪͦͦ ͔͍ͦͤͦ͒͟;͔͚ͫͦ͟ ͯ͟͡Έͭͯͪ·Φ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ  

1. ˣ͔ͪ͒·ͣͯͻ͔͍͊ͣ͒ͦΣ ˥͎ͯͪ͋͊ͤͯ͡·Φ ˿͔͙͔ͭͪͣͭ͡Έͤ͊Ύ ͨͦͫͭͯͨΈ ͫ͊ͯͤ͊͟͟Φ ˢ΄ͻ͊͋͊͒Υ ͔́ͯͪͣͤͫ͊͟͟Ύ 

͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ͊Ύ ͙͔͒͊ͭ͘͡Έͫ͊͟Ύ ͫͯ͗͋͊͡Σ нлммΦ 

2. ˣ͔ͪ͒·ͣͯͻ͔͍͊ͣ͒ͦΣ ˥͎ͯͪ͋͊ͤͯ͡·Φ ˢͻ͔͙͙͚͊ͭͤͫ͟͟͡ ͦͤ͟Έ ς ͤ ͊΄͊ ͎ͦͪ͒ͦͫͭΈ ͙ ͍ͫ͊͊͡Φ ˢ΄ͻ͊͋͊͒Υ ͔́ͯͪͣͤͫ͊͟͟Ύ 

͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ͊Ύ ͙͔͒͊ͭ͘͡Έͫ͊͟Ύ ͫͯ͗͋͊͡Σ нлмрΦ 

3. ˣ͔ͪ͒·ͣͯͻ͔͍͊ͣ͒ͦΣ ˥͎ͯͪ͋͊ͤͯ͡·Φ At-da wepa-da bar, sapa-daΦ ˢ΄ͻ͊͋͊͒Υ ͔́ͯͪͣͤͫ͊͟͟Ύ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ͊Ύ 

͙͔͒͊ͭ͘͡Έͫ͊͟Ύ ͫͯ͗͋͊͡Σ нлнмΦ 

4. ˥͍͔͔ͦͫͯ͒͊ͪͫͭͤͤͦ ͙ͤͺͦͪͣ͊ͼ͙͔ͦͤͤͦ ͎͔͍͊ͤͭͫͭͦ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ (TDH): http://tdh.gov.tm 

5. ˻ͺ͙ͼ͙͊͡Έͤ·͚ ͚ͫ͊ͭ ͎ͦͪͦ͒͊ ˢ͎ͪ͊͒͊͟Υ ƘǘǘǇΥκκŀǊƪŀŘŀƎΦƎƻǾΦǘƳ 

ϭ ˿͔͚͙͔͍͒͊ ˨͗Φ, s ͍ͤͤ͊ͣͦ ˾Φ, ˸ ͔͔͍ͪ͒ͦ͊ ˹Φ, ˻ ͪ͊ͣ͘·͍ͪ͊͒ͦ͊ ˢΦ, 2025 
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ˢ͎͔͍͊ ˣΦ 

ˢ͊ͣ͡͡·͍ͪ͊͒ͦ͊ ˢ 

˽͔͍͔͙ͪͨͦ͒͊͊ͭ͡ 

˸͔͗͒ͯͤ͊ͪͦ͒ͤ͊Ύ ͔͙͊͊͒ͣ͟Ύ ͔͍͍ͦͤͦ͒ͫͭ͊͟ ͙͔͙ͣͤ ˢ͋͊ ˢ͔͍ͤͤ͊͊ 

ˢ͚͡·͔͍͊ ˥Φ 

˽͔͍͔ͪͨͦ͒͊͊ͭ͡Έ 

˽͔͎͎͙͒͊ͦ;͔͔ͫͦ͟ ͔͔͔ͫͪ͒ͤ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͔ͤͦ ͯ;͙͙͡΅͔  

͙͔͙ͣͤ ˣ͔ͪ͒·ͣͯͻ͔͊ͣ͒͊ ˢ͔͍ͤͤ͊͊ ͎ͦͪͦ͒͊ ˢ͎ͪ͊͒͊͟ 

˿͔͚͙͎͔ͭ͡Έ͒·͔͍͊ ̊ 

˽͔͍͔ͪͨͦ͒͊͊ͭ͡Έ 

˿͔ͨͼ͙͙͙͍͊ͪͦ͊ͤͤ͘͡·͚ ͯ;͔͋ͤͦ-͍͙͔ͦͫͨͭ͊ͭ͡Έͤ·͚ ͔ͦͣͨͫ͟͟͡ Ѕ м ͎ͦͪͦ͒͊ ˢ͎ͪ͊͒͊͟ 

ˢ͎ͪ͊͒͊͟Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 

 

̏˴˻˹˻˸ˮ̉˩˿˴ˢ̒ ˹ˢ̂˴ˢΥ ̏ˤ˻˶̑̇ˮ̒Σ ˾˻˶̎ ˮ ˿˻ˤ˾˩˸˩˹˹̍˩ ˤ̍˭˻ˤ̍ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

˨͊ͤͤ͊Ύ ͫͭ͊ͭΈΎ ͍ͨͦͫΎ΅͔ͤ͊ ͙͊ͤ͊ͯ͘͡ Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͙ͤ͊ͯ͟ ͊͟͟ ͚ͫͦ͗ͤͦ͡Σ ͙͙͒ͤ͊ͣ;ͤͦ 

͍͙͍ͪ͊͊͘Ό΅͔͚ͫΎ ͙͔ͫͫͭͣ· ͙͚ͤ͊ͤ͘Σ ͙ͯ͘;͊Ό΅͔͚ ͨͪͦͼ͔ͫͫ· ͙͍͍ͨͪͦͦ͒ͫͭ͊͘Σ ͔͔͔͙ͪ͊ͫͨͪ͒ͤ͡ΎΣ ͔ͦ͋ͣͤ͊ ͙ 

͔͔͙ͨͦͭͪ͋ͤ͡Ύ ͎͙ͦͪ͊ͤ;͔ͤͤ·ͻ ͎͋͊͡ ͍ ͍͙ͯͫͦ͡Ύͻ ͔͎͙ͤͦͪ͊ͤ;͔ͤͤ·ͻ ͔͔͚ͨͦͭͪ͋ͤͦͫͭΦ ˾͙͍͔͊ͫͫͣ͊ͭͪ͊ͭͫΎ 

͙͙ͫͭͦͪ;͔ͫ͊͟Ύ Ή͍ͦ͡Όͼ͙Ύ Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͣ·͙ͫ͡ ͦͭ ͔͍͙͒ͪͤͻ ͯ;͔͙͚ͤ ͒ͦ ͍͔͔ͫͦͪͣͤͤ·ͻ ͍͔͙͚ͤ͊ͨͪ͊ͤ͡ 

ό͔͙ͤͦ͊ͫͫ͊͟͟͡Σ ͔͚͙͍ͤͫ͊ͤͫͭͦ͟Σ ͙͙ͤͫͭͭͯͼ͙͙ͦͤ͊ͣ͘͡ύΦ ˻͔ͫͦ͋ͦ ͍͙͙͔ͤͣ͊ͤ ͔ͯ͒͡Ύ͔ͭͫΎ ͟͡Ό;͔͍͚ͦ ͙ͪͦ͡ 

Ή͙͙ͦͤͦͣ͟͟ ͍ ͍͔͔ͫͦͪͣͤͤͦͣ ͦ͋΅͔͍͔ͫͭΣ ͔͖ ͺͯͤ͟ͼ͙Ύͣ ό͍͔ͨͦͤ͊͊ͭ͘͡Έ͚ͤͦΣ ͎͙ͨͪͦͤͦͫͭ;͔͚ͫͦ͟Σ 

͔͎͙ͣͭͦ͒ͦͦ͡;͔͚ͫͦ͟ύ ͙ ͍͙͡Ύ͙ͤΌ ͤ͊ ͔ͪ΄͔͙͔ͤ ͎ͦ͋͊͡͡Έͤ·ͻ ͔ͨͪͦ͋ͣ͡Σ ͙ͭ͊͟ͻ ͊͟͟ ͔͋͒ͤͦͫͭΈΣ ͔͍͔͍ͤͪ͊ͤͫͭͦ ͙ 

͚ͯͫͭͦ;͙͍͔ͦ ͍͙͙͔ͪ͊ͭ͘Φ ˽ͦ͒;͔͙͍͔ͪ͊ͭͫ͟Ύ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭΈ ͙͔͎ͤͭͪ͊ͼ͙͙ Ή͙ͦͤͦͣ͟;͔͎ͫͦͦ͟ ͙͊ͤ͊͊͘͡ ͫ ͎͙͙͒ͪͯͣ 

ͫͦͼ͙͊͡Έͤ·͙ͣ ͙ ͭͦ;ͤ·͙ͣ ͙ͤ͊ͯ͊ͣ͟ ͒͡Ύ ͔͍͎͊͒͊ͭͤͦͦ͟ ͍͔ͦͭͭ͊ ͤ͊ ͍·͍ͦ͘· ͼ͙ͺ͍͙ͪͦ͊͘ͼ͙͙ ͙ ͎͙ͦ͋͊͊͘͡͡ͼ͙͙Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ  

Ή͙ͦͤͦͣ͊͟͟Σ Ή͙ͦͤͦͣ͟;͔ͫ͊͟Ύ ͔͙ͭͦͪΎΣ ͙ͣͪͦ͟Ή͙ͦͤͦͣ͊͟͟Σ ͣ͊ͪͦ͟Ή͙ͦͤͦͣ͊͟͟Σ ͙͙ͫͭͦͪΎ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ 

ͯ;͔͙͚ͤΣ ͎͙ͦͪ͊ͤ;͔ͤͤͦͫͭΈ ͔͍ͪͫͯͪͫͦΣ Ή͙ͦͤͦͣ͟;͔͙͚ͫ͟ ͪͦͫͭΣ ͎͙ͦ͋͊͊͘͡͡ͼ͙ΎΣ ͚ͯͫͭͦ;͙͍͔ͦ ͍͙͙͔ͪ͊ͭ͘Φ 

 

ˤ͍͔͔͙͔͒ͤ 

͙̏ͦͤͦͣ͟;͔ͫ͊͟Ύ ͤ͊ͯ͊͟Σ ͙͙͡ ͙̏ͦͤͦͣ͟;͔ͫ͊͟Ύ ͔͙ͭͦͪΎΣ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ ͔͎ͪ͊ͯͦ͟͡Έͤ·͚ ͔͊ͣͤ͟Έ ͍ 

ͺ͔͔ͯͤ͒͊ͣͤͭ ͍͔͔͎ͫͦͪͣͤͤͦͦ ͦ͋΅͔͍͙ͫͭͦͤ͊ͤ͘ΎΦ ˻ͤ͊ ͙ͯ͘;͔͊ͭ ͦ͒ͤͯ ͙͘ ͫ͊ͣ·ͻ ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έͤ·ͻ ͫͺ͔ͪ 

;͔͍͔ͦ͡;͔͚ͫͦ͟ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ τ ͻͦ͘Ύ͚͍͔ͫͭͤͤͯΌ ͙͗ͤ͘ΈΣ ͦͭͦͪ͊͟Ύ ͍͟͡Ό;͔͊ͭ ͍ ͔ͫ͋Ύ ͙͍͍ͨͪͦͦ͒ͫͭͦ͘Σ 

͔͔͔͙͔ͪ͊ͫͨͪ͒ͤ͡Σ ͔ͦ͋ͣͤ ͙ ͔͔͙͔ͨͦͭͪ͋ͤ͡ ͔͙ͣ͊ͭͪ͊͡Έͤ·ͻ ͙ ͔͔͙ͤͣ͊ͭͪ͊͡Έͤ·ͻ ͎͋͊͡Φ ˽͙͙͔ͦͤͣ͊ͤ 

Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͍͊ͦͤͦ͘͟ ͙ ͔ͣͻ͙͍͊ͤͣͦ͘ ͙͔͔ͣͭ ͔ͪ΄͊Ό΅͔͔ ͤ͊͘;͔͙͔ͤ ͔ͤ ͭͦ͡Έͦ͟ ͒͡Ύ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͻ 

͔͒Ύ͔͔͚ͭ͡Σ ͙͙ͨͪͤͣ͊Ό΅͙ͻ ͔͎͙ͫͭͪ͊ͭ;͔͙͔ͫ͟ ͔ͪ΄͔͙ͤΎΣ ͤͦ ͙ ͒͡Ύ ͎͊͗͒ͦͦ͟ ;͔͍͔ͦ͊͟͡Σ ͔͔͔͍͗͒ͤͤͦ 

͙͍ͫͭ͊͊͟͡Ό΅͔͎ͦͫΎ ͫ ͔͚ͨͪͦ͋ͣͦ͡ ͎͙ͦͪ͊ͤ;͔͙ͤͤͦͫͭ ͔͍ͪͫͯͪͫͦ ͙  ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭΈΌ ͪ͊ͼ͙ͦͤ͊͡Έ͎ͤͦͦ ͍·͋ͦͪ͊. 

˿͊ͣ ͔͙ͭͪͣͤ ζΉ͙ͦͤͦͣ͊͟͟η ͙ͨͪͦͫͻ͙ͦ͒ͭ ͦͭ ͔͍͔͎͔͒ͪͤͪ;͔͎ͫͦͦ͟ ζˇ ˁˇ˄ˇ˃ʾʰη ό͚͙ͦͦͤͦͣ͊͟ύΣ ;ͭͦ 

͍͋ͯ͊͟͡Έͤͦ ͦͤ͊͘;͔͊ͭ ζ͙͍ͫͯͫͫͭͦ͟ ͍͔͔͙͒ͤΎ ͒ͦͣ͊΄͔͎ͤͦ ͻͦ͘Ύ͚͍ͫͭ͊ηΦ ˻͒ͤ͊ͦ͟ ͫ ͔ͭ;͔͙͔ͤͣ ͍͔͔͙ͪͣͤ ͔͔ͨͪ͒ͣͭ 

Ή͚ͭͦ ͙ͤ͊ͯ͟ ͤ͊͘;͙͔ͭ͡Έͤͦ ͪ͊ͫ΄͙͙ͪͫ͡ΎΦ ˩͙ͫ͡ ͙ͤ͊͘;͊͡Έͤͦ ͦͤ͊ ͎͙ͦͪ͊ͤ;͙͍͊͊ͫ͡Έ ͍͙ͦͨͪͦͫ͊ͣ ͍͔͙ͯͨͪ͊ͤ͡Ύ 

͙ͣͯ΅͔͍ͫͭͦͣ ͙ ͺ͙͙ͤ͊ͤͫ͊ͣΣ ͭͦ ͫ ͍͙͙͔ͪ͊ͭͣ͘ ͍ͭͦ͊ͪͤͦ-͔͔͒ͤ͗ͤ·ͻ ͦͭͤͦ΄͔͙͚ͤ ͙ ͍͔͙͔ͫͭ͊ͤͦͤͣ͡ ͙͙͊ͨͭ͊ͣ͊͘͟͡ 

͍ ·±LL-·±LLL ͍͔͊͟ͻΣ Ή͙ͦͤͦͣ͊͟͟ ͍·͔͙͒͊ͫ͡͡Έ ͍ ͫ͊ͣͦͫͭͦΎ͔ͭ͡ΈͤͯΌ ͙͒ͫͼ͙͙ͨͤͯ͡Σ ͙͍͔ͫͭͤͯ͘Ό ͊͟͟ ͙͙ͨͦͭ͡;͔ͫ͊͟Ύ 

Ή͙ͦͤͦͣ͟Ύ. 

͙̏ͦͤͦͣ͟;͔ͫ͊͟Ύ ͤ͊ͯ͊͟ ͙ͫͨͦ͡Έ͔ͯͭ͘ ͔ͦͣͨͫ͟͟͡ ͔͍ͣͭͦ͒ͦ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡ΎΣ ͔͙ͫͪ͒ ͦͭͦͪ͟·ͻΥ 

¶ ˹͊ͯ;ͤ͊Ύ ͊͋ͫͭͪ͊͟ͼ͙ΎΥ ˻͍͔ͭ͡;͔͙͔ͤ ͦͭ ͔ͤͫͯ΅͔͍͔ͫͭͤͤ·ͻ ͔͔͚͒ͭ͊͡ ͒͡Ύ ͍·͔͔͙͒ͤ͡Ύ ͟͡Ό;͔͍·ͻ 
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͔͔͚͊ͦͤͦͣͪͤͦͫͭ͘͟ ͙ ͔͙ͨͦͫͭͪͦͤΎ ͔͔͙ͭͦͪͭ;͔͙ͫ͟ͻ ͔͔͚ͣͦ͒͡Φ 

¶ ˮͤ͒ͯ͟ͼ͙Ύ ͙ ˨͔͒ͯ͟ͼ͙ΎΥ ˨͍͙͔͙͔͗ͤ ͣ·͙ͫ͡ ͦͭ ;͊ͫͭͤ·ͻ ͺ͍͊ͭͦ͟ ͟ ͦ͋΅͙ͣ ͔͙ͭͦͪΎͣ ό͙ͤ͒ͯ͟ͼ͙Ύύ ͙ 

ͤ͊ͦ͋ͦͪͦͭ ό͔͒͒ͯ͟ͼ͙ΎύΦ 

¶ ˿͙͔ͫͭͣͤ·͚ ͨͦ͒ͻͦ͒Υ ˾ ͔͙͔͊ͫͫͣͦͭͪͤ Ή͙͙ͦͤͦͣ͟͟ ͊͟͟ ͔͙͚͒ͤͦΣ ͍͙͍͊ͣͦͫ͘Ύ͚͊ͤͤͦ͘ ͙͔ͫͫͭͣ·Φ 

¶ ˸͔͙͊ͭͣ͊ͭ;͔͔ͫͦ͟ ͔͙͍͙͔ͣͦ͒ͪͦ͊ͤ͡ ͙ ͔͙̏ͦͤͦͣͭͪ͊͟͟Υ ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͔͙ͣ͊ͭͣ͊ͭ;͔͎ͫͦͦ͟ ͊ͨͨ͊ͪ͊ͭ͊ 

͒͡Ύ ͺ͙ͦͪͣ͊͊͘͡ͼ͙͙ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͨͪͦͼ͔͍ͫͫͦ ͙ ͍͔͙ͨͪͦͪ͟ ͎͙͔ͨͦͭ͘ ͤ͊ Ή͙͙ͣͨͪ;͔͙ͫ͟ͻ ͒͊ͤͤ·ͻΦ 

¶ ˽͙͙͍ͦͭͤ͘·͚ ͙ ˹͙͍ͦͪͣ͊ͭͤ·͚ ͙͊ͤ͊͘͡Υ ˽͙͙͍ͦͭͤ͊͘Ύ Ή͙ͦͤͦͣ͊͟͟ ͙ͦͨͫ·͍͔͊ͭ ͺ͊ͭ͟· ͙ ͙ͨͪ;͙ͤͤͦ-

͔͍͔ͫ͒ͫͭͤͤ͡·͔ ͍ͫΎ͙͘ όζ;ͭͦ ͔ͫͭΈηύΣ ͊ ˹͙͍ͦͪͣ͊ͭͤ͊Ύ Ή͙ͦͤͦͣ͊͟͟ ͔͎͔ͨͪ͒͊͊ͭ͡ ͔͔ͪͦͣͤ͒͊͟ͼ͙͙ ͙ ͔͙ͫͯ͗͒ͤΎ ͦ 

ͭͦͣΣ ζ;ͭͦ ͒ͦ͗ͤͦ͡ ͋·ͭΈηΦ 

͙́ͪ͊͒ͼ͙ͦͤͤͦ Ή͙ͦͤͦͣ͟;͔ͫ͊͟Ύ ͔͙ͭͦͪΎ ͔ͨͦ͒ͪ͊͒͘͡Ύ͔ͭͫΎ ͤ͊Υ 

¶ ˸͙ͪͦ͟Ή͙ͦͤͦͣͯ͟͟Υ ˮͯ͘;͔͊ͭ ͍͔͔͙͔ͨͦ͒ͤ ͔ͦͭ͒͡Έͤ·ͻ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͎͔͍͊ͤͭͦ ό͔͙͔͔͚ͨͦͭͪ͋ͭ͡Σ 

ͺ͙ͪͣύ ͙ ͺͯͤ͟ͼ͙͙͍͙͔ͦͤͪͦ͊ͤ ͔ͦͤͪͭͤ͟͟·ͻ ͪ·͍ͤͦ͟Φ 

¶ ˸͊ͪͦ͟Ή͙ͦͤͦͣͯ͟͟Υ ˮ͔͔ͫͫ͒ͯͭ͡ Ή͙ͦͤͦͣͯ͟͟ ͫͭͪ͊ͤ· ͙͙͡ ͔͎͙ͪͦͤ͊ ͍ ͼ͔ͦͣ͡Σ ͙͊ͤͣ͊͘ΎͫΈ ͙͙ͭ͊ͣ͟ 

͍͙ͦͨͪͦͫ͊ͣΣ ͊͟͟ ˤˤ˽Σ ͙ͤͺ͡Ύͼ͙ΎΣ ͔͙͋ͪ͊͋ͦͭ͘ͼ͊Σ Ή͙ͦͤͦͣ͟;͔͙͚ͫ͟ ͪͦͫͭ ͙ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ͊Ύ ͙͙ͨͦͭ͊͟͡Φ 

͍̏ͦ͡Όͼ͙Ύ ͙̏ͦͤͦͣ͟;͔͚ͫͦ͟ ˸·͙ͫ͡ 

˿͍͔͙͔ͭ͊ͤͦͤ͡ Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͙ͤ͊ͯ͟ τ Ήͭͦ ͙͔͒ͭ͡͡Έͤ·͚ ͙ ͙͍͔ͨͪͦͭͦͪ;͙͍·͚ ͨͪͦͼ͔ͫͫΦ 

1. ˨͔͍͙͚ͪͤ ˸͙ͪ ͙ ˿͔͔͍͔͍ͪ͒ͤͦ͟Έ͔Υ ͙̏ͦͤͦͣ͟;͔͙͔ͫ͟ ͙͔͙͒ ͋·͙͡ ͙͔͎͙͍ͤͭͪͪͦ͊ͤ· ͍ ͺ͙ͦͫͦ͡ͺ͙͔ͫ͟ 

͙ ͔͙͎͙ͪͦͤ͘͡·͔ ͯ;͔͙ͤΎΦ ˢ͙͔ͪͫͭͦͭ͡Έ όL± ͍Φ ͒ͦ ͤΦΉΦύ ͙ͪ͊͘͡;͊͡ Ή͙ͦͤͦͣͯ͟͟ ό͙͍ͫͯͫͫͭͦ͟ ͍͔͔͙͒ͤΎ ͤ͊ͭͯͪ͊͡Έ͎ͤͦͦ 

ͻͦ͘Ύ͚͍ͫͭ͊ύ ͙ ͻ͔͙͙ͪͣ͊ͭͫͭͯ͟ ό͙͍ͫͯͫͫͭͦ͟ ͎ͦ͋ͦ͊΅͔͙ͤΎΣ ͔͙ͤ͊ͦͨͤ͟͡Ύ ͔͔͎͒ͤύΣ ͦͫͯ͗͒͊Ύ ͔ͨͦͫ͒ͤ͡ΌΌΦ 

2. ˸͔͙͙ͪ͊ͤͭͣ͘͟͡ (XVIς·±LLL ͍͍ΦύΥ ˿;͙ͭ͊͡Σ ;ͭͦ ͎͍͋ͦ͊ͭͫͭͦ ͤ͊ͼ͙͙ τ Ήͭͦ ͔͒ͤΈ͎͙ όͦͦͭͦ͘͡ ͙ ͔͔ͫͪ͋ͪͦύΣ 

͊ ͔͎ͦ ͙ͫͭͦ;͙ͤͦͣ͟ Ύ͍͡Ύ͔ͭͫΎ ͍͔ͤ΄ͤΎΎ ͎͍ͭͦͪͦ͡Ύ ό͔͍ͨͪ·΄͔͙͔ͤ Ήͫͨͦͪͭ͊͟ ͤ͊͒ ͙ͣͨͦͪͭͦͣύΦ ˥͍ͦͫͯ͒͊ͪͫͭͦ 

͒ͦ͗ͤͦ͡ ͙͍͊ͭͤͦ͟ ͔͎͙͍ͪͯͪͦ͊ͭ͡Έ ͎͍ͭͦͪͦ͡Ό ͒͡Ύ ͙͍͔ͨͪ͡;͔͙ͤΎ ͔͔͎͒ͤ ͍ ͫͭͪ͊ͤͯΦ 

3. ͙͙̅ͦͪ͊ͭ͘͟· ό˿͔͔͙ͪ͒ͤ͊ ·±LLL ͍ΦΣ ̅ͪ͊ͤͼ͙ΎύΥ ˤͦ ͎͍͔͊͡ ͫ ̅ͪ͊ͤͫͯ͊ ˴͔ͤΉ ͔͔͔͙ͨͪͤͫ͡ ͙ͫͭͦ;͙ͤ͟ 

͎͍͋ͦ͊ͭͫͭ͊ ͍ ͫͺ͔ͪͯ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘Σ ͊ ͙͔ͣͤͤͦ τ ͍ ͔ͫ͡Έ͔ͫͦ͟ ͻͦ͘Ύ͚͍ͫͭͦΣ ͫ;͙ͭ͊Ύ ͔͎ͦ ͔͙͍͔͚͒ͤͫͭͤͤͦ 

͙͍͙͔ͨͪͦͦ͒ͭ͘͡Έ͚ͤͦ ͦͭͪ͊ͫ͡ΈΌΦ ˤ·͙ͫͭͯͨ͊͡ ͊͘ ͙ͨͪͤͼ͙ͨ laissez-faire ό͔͍͔ͤͣ΄͔͊ͭ͡Έ͍ͫͭͦ ͎͍ͦͫͯ͒͊ͪͫͭ͊ύΦ 

4. ˴͙͊ͫͫ͡;͔ͫ͊͟Ύ ˽͙͙ͦͭ͡;͔ͫ͊͟Ύ ͙̏ͦͤͦͣ͟Ύ ό˴͔ͦͤͼ ·±LLL ς ·L· ͍͍ΦύΥ ˢ͒͊ͣ ˿͙ͣͭ όͫ ͔͎ͦ ͙͔͔͚͒ 
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Abstract 

Economic problems of healthcare are central to modern social policy. Limited financial resources, rising 

costs of medical services and medicines, and inequality in access to care pose serious challenges to health 
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systems. Effective resource management, innovation implementation, and the development of insurance 

mechanisms are key directions for stabilizing the sector. The article analyzes the causes, features, and 

solutions of major economic issues in healthcare. 
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economy, healthcare, financing, resources, reforms. 
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WAYS TO IMPROVE THE ECONOMICS OF HEALTHCARE 

 

Annotation 

The article discusses the main directions of improving the efficiency of the healthcare economy. Special 

attention is paid to cost optimization, the development of health insurance, the introduction of digital 

technologies and the formation of a sustainable financing model. Measures aimed at rational allocation of 

resources and improvement of the quality of medical services are proposed. 
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ͨͪͦͼ͔͍ͫͫͦΦ ˻͔ͭ͒͡Έ͔ͤͦ ͍͙͙͔ͤͣ͊ͤ ͔ͯ͒͡Ύ͔ͭͫΎ ͍͙͡Ύ͙ͤΌ ͙͔͍͚͋ͪ͗ͦ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟· ͤ͊ ͨͪͦͣ·΄͔͔ͤͤͦ͡ 

͍͙͙͔ͪ͊ͭ͘Σ ͙͔͎ͤͭͪ͊ͼ͙Ό ͙͍ͣͪͦ·ͻ ͪ·͍ͤͦ͟ ͙ ͔͙͔ͯͫͦͪͤ͟ ͺ͙͍ͤ͊ͤͫͦ·ͻ ͙͍ͤͤͦ͊ͼ͙͚Φ 

https://booksee.org/book/shishkin-reformy-zdravoohraneniya
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˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ 

 ͭ ͍ͦ͊ͪͤ͊Ύ ͙͋ͪ͗͊Σ ͺ͍ͦͤ͒ͦ͊Ύ ͙͋ͪ͗͊Σ ͙͙ͫͭͦͪΎ ͙͔͍͎͋ͪ͗ͦͦ ͔͒͊͡Σ ͺ͙͍ͤ͊ͤͫͦ·͔ ͪ·͙ͤ͟Σ  

͎͍ͭͦͪͦ͡ΎΣ ͙͊ͨͭ͊͟͡Σ Ή͙ͦͤͦͣ͟;͔͔ͫͦ͟ ͍͙͙͔ͪ͊ͭ͘. 

 

ˤ͍͔͔͙͔͒ͤ 

ˣ͙͙ͪ͗ Ύ͍͡ΎΌͭͫΎ ͟͡Ό;͔͍·͙ͣ Ή͔͔͙ͣͤͭ͊ͣ͡ ͔͚ͣ͗͒ͯͤ͊ͪͦ͒ͤͦ Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͙͔ͫͫͭͣ·Σ 

͔͔ͦ͋ͫͨ;͙͍͊Ύ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ό ͎͍͙ͭͦͪͦ͡ ͍͙ͭͦ͊ͪ͊ͣΣ ͼ͔ͤͤ·͙ͣ ͎͙͋ͯͣ͊͊ͣ ͙ ͙͍ͨͪͦͦ͒ͤ͘·͙ͣ ͺ͙͍ͤ͊ͤͫͦ·͙ͣ 

͙͔͙ͤͫͭͪͯͣͤͭ͊ͣΦ ˮ͙ͫͭͦͪΎ ͙ͻ ͍͙͍͔͙ͦͤͤͦͤ͘͟Ύ ͔ͭͫͤͦ ͍ͫΎ͊ͤ͊͘ ͫ ͍͙͙͔ͪ͊ͭͣ͘ ͙͍͚ͣͪͦͦ ͎͍͙ͭͦͪͦ͡Σ ͪͦͫͭͦͣ 

͎͍ͦͪͦ͒ͦΣ ͨͦΎ͍͔͙͔ͤͣ͡ ͍͎͋͊ͤͦͫͦͦ͟͟ ͔͒͊͡ ͙ ͔ͨͦͭͪ͋ͤͦͫͭΈΌ ͍ ͙ͫͭ͊ͤ͒͊ͪͭ͊͘ͼ͙͙ ͔ͦͣͣͪ͟;͔͙ͫ͟ͻ ͔ͦͨͪ͊ͼ͙͚Φ 

ˤ͙͍ͦͤͤͯ͘͟ ͊͟͟ ͦ͊͟͡͡Έͤ·͔ ͔ͣͫͭ͊ ͍͔ͫͭͪ; ͯͨ͟ͼ͍ͦΣ ͙͙͋ͪ͗ ͔͍͙͙ͨͪͪ͊ͭͫ͡Έ ͍ ͎ͦ͋͊͡͡Έͤ·͔ ͼ͔ͤͭͪ· 

͔͔͔͔͔͙ͨͪͪ͊ͫͨͪ͒ͤ͡Ύ ͙͊ͨͭ͊͊͟͡ ͙ ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͪ·ͤͦ;ͤ·ͻ ͼ͔ͤΦ 

͔̇͡Έ ͫͭ͊ͭΈ͙ τ ͙ͯ͘;͙ͭΈ ͙͙ͫͭͦͪ;͔͙͔ͫ͟ Ήͭ͊ͨ· ͍͙͙ͪ͊ͭ͘Ύ ͍ͭͦ͊ͪͤ·ͻ ͙ ͺ͍ͦͤ͒ͦ·ͻ ͙͋ͪ͗ ͙ ͦͼ͔͙ͤͭΈ ͙ͻ 

ͤ͊͘;͔͙͔ͤ ͒͡Ύ Ή͙ͦͤͦͣ͟;͔͎ͫͦͦ͟ ͎͔ͨͪͦͪͫͫ͊Φ 

мΦ ˽͙ͪͦͫͻ͔͙͔ͦ͗͒ͤ ͙ ͔͔ͪ͊ͤͤ ͍͙͙͔ͪ͊ͭ͘ ͍ͭͦ͊ͪͤ·ͻ ͙͋ͪ͗ 

˽͔͍ͪ·͔ ͨͪͦͦ͋ͪ͊͘· ͙͋ͪ͗ ͫͯ΅͔͍͍͙ͫͭͦ͊͡ ͔ͯ͗ ͍ ͙͊ͤͭ;͙ͤͦͫͭ ͙ ˿͔͔͍͔͍ͪ͒ͤͦ͟Έ͔Φ ˴ͯͨͼ· ͍͔ͫͭͪ;͙͊ͫ͡Έ 

ͤ͊ Ύͪͣ͊ͪ͊͟ͻ ͙ ͎͍ͭͦͪͦ·ͻ ͒ͦͣ͊ͻΣ ͎͔͒ ͊͘͟͡Ό;͙͊͡ ͔͙ͫ͒͟͡ ͨͦ ͍͔ͨͦͫͭ͊͟ ͍ͭͦ͊ͪ͊Φ ˻͒ͤ͊ͦ͟ ͍͙͔ͦͭͫͯͭͫͭ 

͍ͫͭ͊ͤ͒͊ͪͭͦΣ ͔͙͒ͤ·ͻ ͍͙ͨͪ͊͡ ͎͍͙ͭͦͪͦ͡ ͙ ͔ͣͻ͙͊ͤͣ͊͘ ͺ͙ͫ͊͟ͼ͙͙ ͼ͔ͤ ͎͙ͦͪ͊ͤ;͙͍͊ͦ͡ ͍͙͙͔ͪ͊ͭ͘ ͪ·ͤ͊͟Φ 

˽͔ͦͭͪ͋ͤͦͫͭΈ ͍ ͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͙͙ ͔ͦ͋ͣͤ͊ ͫͭ͊͊͡ ͎͍͊ͤ͡·ͣ ͙ͫͭͣͯͦͣ͡ ͨͦΎ͍͔͙ͤ͡Ύ ͙͔͍͚͋ͪ͗ͦ ͎͍͙ͭͦͪͦ͡Φ ˤ ·LLLς

·L± ͍͔͊͟ͻ ͼ͔͙ͤͭͪ͊ͣ ͔͍͔͚͚ͪͦͨͫͦ͟ ͎͍͙ͭͦͪͦ͡ ͙ͫͭ͊͡ ͙ͭ͊͡ΈΎ͙͔ͤͫ͟ ͎ͦͪͦ͒͊ τ ˤ͔͔ͤͼ͙ΎΣ ˥͔ͤͯΎΣ ͔̅ͦͪͤ͡ͼ͙ΎΦ 

˭͔͒ͫΈ ͺ͙͍͙ͦͪͣͪͦ͊ͫ͡Έ ͔͍ͨͪ·͔ ͨͦ͡΅͙͊͒͟ ͒͡Ύ ͔͎ͪͯ͡Ύͪͤ·ͻ ͍͔ͫͭͪ; ͯͨ͟ͼ͍ͦΣ ͊ ͔ͭ͊͗͟ ͍͙͙ͦͤ͊͘͟͡ ͊͘;͙͊ͭ͟ 

͔͙ͪ͒ͭͤͦ͟-ͺ͙͍ͤ͊ͤͫͦ·ͻ ͔ͦͨͪ͊ͼ͙͚Φ 

ˮ͙͔ͫͭͤͤͦ ͍͔͙͔ͫͭ͊ͤͦͤ͡ ͙͋ͪ͗ ͤ͊;͊ͦͫ͡Έ ͍ ·±L ͍͔͔͟Υ 

¶ ˢ͍͔͔ͤͭͪͨͤͫ͊͟Ύ ͙͋ͪ͗͊ όмром ͎Φύ ͫ ;͙͔ͭ͊ͭͫΎ ͚ͦ͒ͤͦ ͙͘ ͔͍ͨͪ·ͻ ͦͺ͙ͼ͙͊͡Έͤͦ ͎͙͍ͦͪ͊ͤͦ͊ͤͤ͘·ͻ ͙͋ͪ͗Σ 

͎͔͒ ͙ͨͪͦͫͻ͙͙ͦ͒͡ ͔͙ͫ͒͟͡ ͫ ͍͙ͭͦ͊ͪ͊ͣΣ ͍͊͡Ό͚ͭͦ ͙ ͎͍͒ͦͦ͡·͙ͣ ͦ͋Ύ͔͊ͭ͘͡Έ͍͙ͫͭ͊ͣΦ 

¶ ˢ͔ͣͫͭͪ͒͊ͣͫ͊͟Ύ ͙͋ͪ͗͊ όмслн ͎Φύ ͫ ͭ͊͊͡ ͔͍͚ͨͪͦ ͔ͣͦ͒͡ΈΌ ͍͔͔͚ͫͦͪͣͤͤͦ ͙͙͋ͪ͗ ͎͋͊ͦ͒͊ͪ͡Ύ 

͎͍͔ͭͦͪͦ͡ ͊͟ͼ͙Ύ͙ͣ ˻ͫͭ-ˮ͚ͤ͒ͫͦ͟ ͙͙ͦͣͨ͊ͤ͟ ͙ ͍͙͙ͪ͊ͭ͘Ό ͙͔͍͚͋ͪ͗ͦ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟·Φ 

˿ ͍͙͙͔ͪ͊ͭͣ͘ ͨͪͦͣ·΄͔͙ͤͤͦͫͭ͡ ·±LLς·L· ͍͔͍ͦ͟ ͙͙͋ͪ͗ ͙ͫͭ͊͡ ͟͡Ό;͔͍·͙ͣ ͨͦ͡΅͙͊͒͊ͣ͟ ͒͡Ύ 

͎͍͙ͭͦͪͦ͡ ͔ͪͤͦͣ͘Σ ͻͦͨͦͣ͟͡Σ ͔͙ͣͭ͊͊ͣ͡͡ ͙ ͎͙͙͒ͪͯͣ ͍ͣ͊ͫͫͦ·͙ͣ ͍͙ͭͦ͊ͪ͊ͣΦ ˽ͦΎ͍͔͙͔ͤ͡ ͺΈΌ;͔ͪͫͤ·ͻ 

͍ͦͤͭͪ͊ͭͦ͟͟ ͍͙ͨͦͦͦ͘͡͡ ͯ;͙͊ͫͭͤ͊ͣ͟ ͻ͔͙͍͒͗ͪͦ͊ͭΈ ͼ͔͍ͤͦ·͔ ͙͙ͪͫ͟Σ ;ͭͦ ͤ͊͘;͙͔ͭ͡Έͤͦ ͍ͨͦ·͙ͫͦ͡ 

͚ͯͫͭͦ;͙͍ͦͫͭΈ ͎͍͙ͭͦͪͦ͡Φ  

нΦ ˤ͙͍͔͙͔ͦͤͤͦͤ͘͟ ͙ ͍͙͙͔ͪ͊ͭ͘ ͺ͍ͦͤ͒ͦ·ͻ ͙͋ͪ͗ 

˽͔͍ͪͦͤ͊;͊͡Έͤͦ ͎͍ͭͦͪͦ͡Ύ ͊͟ͼ͙Ύ͙ͣ ͍͔͊ͫ͡Έ ͤ͊ ͔ͭͻ ͔͗ ͨͦ͡΅͊͒͊͟ͻΣ ;ͭͦ ͙ ͍ͭͦ͊ͪͤ͊Ύ ͎͍ͭͦͪͦ͡ΎΦ 

˻͒ͤ͊ͦ͟ ͪͦͫͭ ͔͙ͨͦͭͪ͋ͤͦͫͭ ͍ ͙͍͔͙ͤͫͭͼ͙ͦͤͤͦͣ ͙͔͊ͨͭ͊͟͡ ͙ ͔͙͔ͯͫͦ͗ͤͤ͡ ͺ͙͍ͤ͊ͤͫͦ·ͻ ͙͔͍ͤͫͭͪͯͣͤͭͦ 

͙͍͔͙ͨͪ͡ ͟ ͍·͔͔͙͒ͤ͡Ό ͔ͫͨͼ͙͙͙͍͊ͪͦ͊ͤͤ͘͡·ͻ ͺ͍ͦͤ͒ͦ·ͻ ͙͋ͪ͗Φ 

¶ ˢ͔ͣͫͭͪ͒͊ͣͫ͊͟Ύ ͙͋ͪ͗͊ ͫ ;͙͔ͭ͊ͭͫΎ ͔͍͚ͨͪͦ ͍ ͙͔ͣͪΣ ͎͔͒ ͊͟ͼ͙͙ ͦ͋ͪ͊΅͙͊ͫ͡Έ ͤ͊ ͨͦͫͭͦΎ͚ͤͤͦ ͍͔ͦͫͤͦΦ 

¶ ˶ͦͤ͒ͦͤͫ͊͟Ύ ͺ͍ͦͤ͒ͦ͊Ύ ͙͋ͪ͗͊ όмулм ͎Φύ ͍ ͙ͦͤ͊͘͟͡ ͊͟͟ ͍͔ͦͭͭ ͤ͊ ͋·ͫͭͪ·͚ ͪͦͫͭ ͙͚͋ͪͭ͊ͤͫͦ͟ 

Ή͙͙ͦͤͦͣ͟͟ ͙ ͺ͙͙͍͙͔ͤ͊ͤͫͪͦ͊ͤ ͙ͦͦͤ͊͟͡͡Έ͚ͤͦ ͎͍͙ͭͦͪͦ͡Φ 

¶ ˹ΈΌ-˯ͦͪͫ͟ ͊͟Ύ ͺ͍ͦͤ͒ͦ͊Ύ ͙͋ͪ͗͊ όb¸{9Σ мтфн ͎ΦύΣ ͍ͦͫͤͦ͊ͤͤ͊Ύ ͙͙͔ͨͦ͒ͨͫ͊ͤͣ ˣ͍͎ͯͭͭͦͤͯ͒ͫͦͦ͟ 

͎ͫͦ͊͡΄͔͙ͤΎΣ ͫͭ͊͊͡ Ύ͒ͪͦͣ ͔͙͎͊ͣͪ͊ͤͫͦͦ͟͟ ͺ͙͍͎ͤ͊ͤͫͦͦͦ ͪ·ͤ͊͟Φ 

͙̏ͭ ͙͙͋ͪ͗ ͍͙ͫͦ͒͊͊͘͡ ͨͪͦͪ͊͘;ͤͯΌ ͙͔ͫͫͭͣͯ ͎͍͙ͭͦͪͦ͡ ͼ͔ͤͤ·͙ͣ ͎͙͋ͯͣ͊͊ͣΣ ͯͨͪͦ΅͊Ύ ͙͍͔ͨͪ͡;͔͙͔ͤ 

͙͊ͨͭ͊͊͟͡ ͒͡Ύ ͨͪͦͣ·΄͔ͤͤ͡·ͻ ͔͙ͨͪ͒ͨͪΎ͙͚ͭ. 

оΦ ˣ͙͙ͪ͗ ͍ ͍͔͔͚ͫͦͪͣͤͤͦ ͙͍͚ͣͪͦͦ Ή͙͔ͦͤͦͣ͟͟ 

˿͍͔͔ͦͪͣͤͤ·͔ ͙͙͋ͪ͗ ͙ͫͨͦ͡Έͯ͘Όͭ Ή͔ͭͪͦͤͤ͟͡·͔ ͨ͊ͭ͡ͺͦͪͣ·Σ ͔͔ͦ͋ͫͨ;͙͍͊Ό΅͙͔ ͎͍͔͔ͣͤͦͤͤͦ 

͙͔͙͔ͫͨͦͤͤ͡ ͔ͫ͒ͦ͟͡ ͙ ͒ͦͫͭͯͨ ͙͍͔͍ͤͫͭͦͪͦ ͨͦ ͍͔ͫͣͯ ͙ͣͪͯΦ ˽ͦΎ͍͔͙͔ͤ͡ ͺ͙͍ͤ͊ͤͫͦ·ͻ ͔͙͍͙͍͍͒ͪ͊ͭͦΣ 9¢CΣ 

͍·ͫͦͦ͟;͚͊ͫͭͦͭͤͦ ͎͍͙ͭͦͪͦ͡ ͙ͪ͊͒͊͟͡Έͤͦ ͙͔͙ͣͤͦ͘͡ ͪ·ͤͦ͟ ͙͊ͨͭ͊͊͟͡Φ 
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ˣ͙͙ͪ͗ ͍·ͨͦͤ͡ΎΌͭ ͪΎ͒ ͟͡Ό;͔͍·ͻ ͊͒͊͘;Υ 

¶ ͺ͙͍͙͔ͦͪͣͪͦ͊ͤ ͪ·ͤͦ;ͤ·ͻ ͼ͔ͤ ͤ ͊ ͍ͭͦ͊ͪ· ͙ ͙͍͊ͭ͟·Τ 

¶ ͙͍͔ͨͪ͡;͔͙͔ͤ ͙͊ͨͭ͊͊͟͡ ͒ ͡Ύ ͔͙ͨͪ͒ͨͪΎ͙͚ͭ ͙ ͎͍ͦͫͯ͒͊ͪͫͭΤ 

¶ ͍͔͙͔ͯͨͪ͊ͤ͡ ͙͙ͪͫ͊ͣ͟ ͫ  ͨͦͣͦ΅ΈΌ ͔͙͍͙͍͍͒ͪ͊ͭͦΤ 

¶ ͔͙͔ͨͦ͒͒ͪ͗͊ͤ ͙͍͙͙͒ͤͦͫͭ͟͡ ͅ ͙͍͚ͤ͊ͤͫͦͦ ͙͔ͫͫͭͣ·Τ 

¶ ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͨͪͦͪ͊͘;͙ͤͦͫͭ ͙ ͍͔͙͒ͦͪΎ ;͔͔ͪ͘ ͔͎͙͍͙͔ͪͯͪͦ͊ͤ͡ ͙ ͫͭ͊ͤ͒͊ͪͭ·Φ 

˭͊͟͡Ό;͔͙͔ͤ 

͍́ͦ͊ͪͤ·͔ ͙ ͺ͍ͦͤ͒ͦ·͔ ͙͙͋ͪ͗ ͨͪͦ΄͙͡ ͎͙͚͒ͦ͡ ͨͯͭΈ ͍͙͙ͪ͊ͭ͘Ύ ͦͭ ͔͔͍͔͍ͫͪ͒ͤͦ͟·ͻ ͎͍ͭͦͪͦ·ͻ 

ͨͦ͡΅͊͒ͦ͟ ͒ͦ ͍͔͔ͫͦͪͣͤͤ·ͻ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·ͻ ͼ͔͍ͤͭͪͦ ͺ͙͍͚ͤ͊ͤͫͦͦ ͙͍͙͊ͭͤͦͫͭ͟Φ ˮͻ ͍͙͍͔͙͔ͦͤͤͦͤ͘͟ ͫͭ͊ͦ͡ 

͍͔͚͊͗ͤ΄͙ͣ ΄͎͊ͦͣ ͍ ͍͔͙͙ͫͭ͊ͤͦͤ͡ ͪ·ͤͦ;͚ͤͦ Ή͙͙ͦͤͦͣ͟͟Σ ͊ ͒͊͡Έ͔͚ͤ΄͊Ύ Ή͍ͦ͡Όͼ͙Ύ τ ͟͡Ό;͔͍·ͣ 

ͺ͊ͭͦͪͦͣ͟ ͔͙ͯͫͦͪͤ͟Ύ ͙͍͚ͣͪͦͦ ͎͍͙ͭͦͪͦ͡Σ ͨͪͦͣ·΄͔͎ͤͤͦͦ͡ ͪͦͫͭ͊ ͙ ͍͙͙ͪ͊ͭ͘Ύ ͺ͙͍ͤ͊ͤͫͦ·ͻ ͙͍ͤͤͦ͊ͼ͙͚Φ 

ˣ͙͙ͪ͗ ͙͎ͪ͊Όͭ ͼ͔ͤͭͪ͊͡ΈͤͯΌ ͪͦ͡Έ ͍ ͔͔͔͙͙ͪ͊ͫͨͪ͒ͤ͡ ͔͍ͪͫͯͪͫͦΣ ͔͔ͦ͋ͫͨ;͙͍͊Ύ ͨͪͦͪ͊͘;ͤͦͫͭΈΣ ͙͍͙͒ͤͦͫͭ͟͡Έ 

͙ Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͨͪͦͼ͔͍ͫͫͦΦ ˮ͙ͫͭͦͪΎ ͙ͻ ͍͙͙ͪ͊ͭ͘Ύ ͨͦ͊͘͟·͍͔͊ͭΣ ;ͭͦ ͚ͯͫͭͦ;͙͍͔ͦ 

Ή͙ͦͤͦͣ͟;͔͔ͫͦ͟ ͍͙͙͔ͪ͊ͭ͘ ͔͍ͤͦͣͦ͗ͤͦ͘ ͔͋͘ ͍͙͚ͪ͊ͭͦ͘ ͙͔͍͚͋ͪ͗ͦ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟·Σ ͚ͫͨͦͫͦ͋ͤͦ 

͙͍͊͒͊ͨͭͪͦ͊ͭΈͫΎ ͟ ͍ͤͦ·ͣ ͔ͭͻ͎͙ͤͦͦ͡;͔͙ͫͣ͟ ͙ ͺ͙͍ͤ͊ͤͫͦ·ͣ ͍·͍ͦ͊ͣ͘Φ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

1. Kindleberger, C. A Financial History of Western Europe. Routledge, 1993. 
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˽͔͍͔͙ͪͨͦ͒͊͊ͭ͡ 

˸͔͗͒ͯͤ͊ͪͦ͒ͤ͊Ύ ͔͙͊͊͒ͣ͟Ύ ͔͍͍ͦͤͦ͒ͫͭ͊͟ ͙͔͙ͣͤ ˢ͋͊ ˢ͔͍ͤͤ͊͊ 

ˣ͎͊΄͙͔͍͊ ˻. 

˽͔͍͔ͪͨͦ͒͊͊ͭ͡Έ 
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˿͔͚͙͎͔ͭ͡Έ͒·͔͍͊ ̊. 

˽͔͍͔ͪͨͦ͒͊͊ͭ͡Έ 

˿͔ͨͼ͙͙͙͍͊ͪͦ͊ͤͤ͘͡·͚ ͯ;͔͋ͤͦ-͍͙͔ͦͫͨͭ͊ͭ͡Έͤ·͚ ͟ ͔ͦͣͨͫ͟͡ Ѕ м ͎ͦͪͦ͒͊ ˢ͎ͪ͊͒͊͟ 
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ͤ͊ͻͦ͒Ύ΅ͯΌͫΎ ͤ͊ ͫͭ·͔͟ Ή͙͙ͦͤͦͣ͟͟ ͙ ͎͊ͪ͊ͪͤ·ͻ ͤ͊ͯ͟Φ ˻ͤ͊ ͙ͯ͘;͔͊ͭ ͪ͊ͼ͙ͦͤ͊͡Έ͔ͤͦ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ 
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͎͙ͦͪ͊ͤ;͔ͤͤ·ͻ ͔͍ͪͫͯͪͫͦ ͍ ͔ͫ͡Έͫͦͣ͟ ͻͦ͘Ύ͚͍͔ͫͭΣ ͨͪͦͼ͔ͫͫ· ͙͍͍ͨͪͦͦ͒ͫͭ͊͘Σ ͔͔͔͙ͪ͊ͫͨͪ͒ͤ͡ΎΣ ͔ͦ͋ͣͤ͊ ͙ 

͔͔͙ͨͦͭͪ͋ͤ͡Ύ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔͚ͫͭͤͤͦ ͨͪͦ͒ͯ͟ͼ͙͙Σ ͊ ͔ͭ͊͗͟ ͪͦ͡Έ ͎͎͊ͪ͊ͪͤͦͦ ͔ͫͭͦͪ͊͟ ͍ ͦ͋΅͔ͣ 

Ή͙ͦͤͦͣ͟;͔ͫͦͣ͟ ͍͙͙͙ͪ͊ͭ͘ ͫͭͪ͊ͤ· ͙ ͙ͣͪ͊Φ ˤ ͫͭ͊ͭΈ͔ ͙͙͊ͤ͊ͪͯ͘͡ΌͭͫΎ ͟͡Ό;͔͍·͔ ͺͯͤ͟ͼ͙͙ 

͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔͚ͫͭͤͤͦ Ή͙͙ͦͤͦͣ͟͟Σ ͍͟͡Ό;͊Ύ ͍ͨͦ·΄͔͙͔ͤ ͍ͨͪͦ͒ͦͦ͡Έ͍͔͚ͫͭͤͤͦ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘, 

͔͔ͦ͋ͫͨ;͔͙͔ͤ ͚ͯͫͭͦ;͙͍͎ͦͦ ͍͙͙ͪ͊ͭ͘Ύ ͔ͫ͡Έ͙ͫ͟ͻ ͔͙͙͚ͭͪͪͭͦͪ ͙ ͊͒͊ͨͭ͊ͼ͙Ό ͟ ͙͙ͣ͊ͭ͟͡;͔͙ͫͣ͟ ͙͔͔͙ͣͤͤ͘Ύͣ. 

˻͔ͫͦ͋ͦ ͍͙͙͔ͤͣ͊ͤ ͔ͯ͒͡Ύ͔ͭͫΎ ͔ͤͦ͋ͻ͙͙ͦ͒ͣͦͫͭ ͙͔͔͙ͨͪͣͤͤΎ ͍͔͔ͫͦͪͣͤͤ·ͻ ͔͍ͣͭͦ͒ͦ Ή͙ͦͤͦͣ͟;͔͎ͫͦͦ͟ 

͙͊ͤ͊͊͘͡Σ ͍͟͡Ό;͊Ύ Ή͔͙ͦͤͦͣͭͪ͟;͔͔ͫͦ͟ ͔͙͍͙͔ͣͦ͒ͪͦ͊ͤ͡ ͙ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͼ͙ͺ͍ͪͦ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡Σ ͒͡Ύ 

͍ͨͦ·΄͔͙ͤΎ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͎͊ͪͦͨͪͦͣ·΄͔͎ͤͤͦͦ͡ ͔ͦͣͨͫ͊͟͟͡Φ ˾͙͍͔͊ͫͫͣ͊ͭͪ͊ͭͫΎ Ή͍ͦ͡Όͼ͙Ύ ͙͒ͫͼ͙͙ͨͤ͡· 

͙ ͔͔ ͊ͭͯ͊͟͡ΈͤͦͫͭΈ ͍ ͍͙ͯͫͦ͡Ύͻ ͎͙ͦ͋͊͊͘͡͡ͼ͙͙ ͙ ͍ͦͪ͊ͫͭ͊͘Ό΅͔͚ ͎͙ͤ͊ͪͯ͘͟ ͤ͊ ͙ͨͪͪͦ͒ͤ·͔ ͔ͪͫͯͪͫ·Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡: 

͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ͊Ύ Ή͙ͦͤͦͣ͊͟͟Σ ͎͊ͪͦͨͪͦͣ·΄͔ͤͤ͡·͚ ͔ͦͣͨͫ͟͟͡Σ ͍ͨͪͦ͒ͦͦ͡Έ͍͔ͫͭͤͤ͊Ύ ͔͋ͦͨ͊ͫͤͦͫͭ͘ΈΣ 

͚ͯͫͭͦ;͙͍͔ͦ ͍͙͙͔ͪ͊ͭ͘Σ Ήͺͺ͔͙͍ͭͤͦͫͭ͟ΈΣ ͎͊ͪ͊ͪͤ͊Ύ ͙͙ͨͦͭ͊͟͡Σ ͪ·͙ͤ͟ ͍ͨͪͦ͒ͦͦ͡Έ͍͙ͫͭΎΣ  

͔ͫ͡Έ͙͔ͫ͟ ͔͙͙͙ͭͪͪͭͦͪΣ ͔͔ͣͨͦ͘͡͡Έ͍͙͔ͦ͊ͤ͘Σ ͼ͙ͺ͍͙ͪͦ͊͘ͼ͙Ύ. 

 

ˤ͍͔͔͙͔͒ͤ: ˿͔͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ͊Ύ Ή͙ͦͤͦͣ͊͟͟ ό͙͙͡ ͎͊ͪ͊ͪͤ͊Ύ Ή͙ͦͤͦͣ͊͟͟ύ ς Ήͭͦ ͔ͦͣͨͫͤ͊͟͟͡Ύ ͙ 

͎͎ͣͤͦͦͪ͊ͤͤ͊Ύ ͤ͊ͯ;ͤ͊Ύ ͙͒ͫͼ͙͙ͨͤ͊͡Σ ͦͭͦͪ͊͟Ύ ͙͔͊ͤͣ͊ͭ͘ ͼ͔ͤͭͪ͊͡Έ͔ͤͦ ͔ͣͫͭͦ ͍ ͔͔ͦ͋ͫͨ;͔͙͙ͤ 

͙͔͙͗ͤͫͨͦͫͦ͋ͤͦͫͭ͘ ͙ ͚ͯͫͭͦ;͙͍͙ͦͫͭ ͡Ό͚͋ͦ ͤ͊ͼ͙ͦͤ͊͡Έ͚ͤͦ Ή͙͙ͦͤͦͣ͟͟Φ ˻ͤ͊ Ύ͍͡Ύ͔ͭͫΎ ͔͎ͪ͊ͯͦ͟͡Έͤ·ͣ 

͔͊ͣͤͣ͟ ͔ͤ ͭͦ͡Έͦ͟ ͒͡Ύ ͙ͯ͘;͔͙ͤΎ ͺ͙͍ͤ͊ͤͫͦ·ͻ ͔͍͊ͫͨͭͦ͟ ͎͙͔͊ͪͦ͋ͤͫ͊͘Σ ͤͦ ͙ ͒͡Ύ ͙͙ͨͦͤͣ͊ͤΎ ͔͔͋ͦ͡ ΄͙͙ͪͦ͟ͻ 

ͫͦͼ͙͊͡Έͤ·ͻΣ Ή͎͙ͦͦ͟͡;͔͙ͫ͟ͻ ͙ ͙͙ͨͦͭ͡;͔͙ͫ͟ͻ ͨͪͦͼ͔͍ͫͫͦΣ ͍ͫΎ͊ͤͤ͘·ͻ ͫ ͙͍͍ͨͪͦͦ͒ͫͭͦͣ͘ ͙ͨ΅͙Σ 

͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ ͙ͨͪͪͦ͒ͤ·ͻ ͔͍ͪͫͯͪͫͦ ͙ ͍͙͙͔ͪ͊ͭͣ͘ ͔ͫ͡Έ͙ͫ͟ͻ ͫͦͦ͋΅͔͍ͫͭΦ 

ˮ͙ͫͭͦ͟ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔͚ͫͭͤͤͦ Ή͙͙ͦͤͦͣ͟͟ ͯͻͦ͒Ύͭ ͦͪͤ͟Ύ͙ͣ ͍ ͙͊ͫͫ͟͡;͔ͫͯ͟Ό ͙͙ͨͦͭ͡;͔ͫͯ͟Ό 

Ή͙ͦͤͦͣ͟ΌΦ ͙͔́͊͟ ͣ·͙͔͙ͫͭ͡͡Σ ͊͟͟ ˢ͒͊ͣ ˿͙ͣͭ ͙Σ ͔ͦͫͦ͋ͤͤͦΣ ˨͍͙͊͒ ˾͙͊ͪ͒ͦ͟Σ ͔ͯ͒͡Ύ͙͡ ͤ͊͘;͙͔ͭ͡Έ͔ͤͦ 

͍͙͙͔ͤͣ͊ͤ ͍ͦͨͪͦͫ͊ͣ ͔͔ͣͨͦ͘͡͡Έ͍͙ͦ͊ͤ͘ΎΣ ͔͔ͣ͘͡Έ͚ͤͦ ͔ͪͤͭ· ͙ ͔ͫͨͼ͙ͺ͙͔͟ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔͎ͫͭͤͤͦͦ 

͙͍͍ͨͪͦͦ͒ͫͭ͊͘Φ ˾͙͊ͪ͒ͦ͟ ͪ͊ͪ͊͋ͦͭ͊͘͡ ͔͙ͭͦͪΌ ͙͒ͺͺ͔͔ͪͤͼ͙͊͡Έ͚ͤͦ ͔ͪͤͭ·Σ ͦͭͦͪ͊͟Ύ ͫͭ͊͊͡ ͚ͦ͒ͤͦ ͙͘ ͔͍ͨͪ·ͻ 

Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͔͔͚ͣͦ͒͡Σ ͯ;͙ͭ·͍͊Ό΅͙ͻ ͙ͨͪͪͦ͒ͤ·͔ ͺ͊ͭͦͪ͟· ό͙͔ͨͦ͒ͦͪͦ͒͡ ͨͦ;͍·Σ ͔͔͙͔ͣͫͭͦͨͦͦ͗ͤ͡ύ 

͊͟͟ ͟͡Ό;͔͍·͔ ͔͔͔ͨͪͣͤͤ·͔ ͍ Ή͙ͦͤͦͣ͟;͔ͫͦͣ͟ ͙͔͊ͤ͊͘͡Φ ˻͒ͤ͊ͦ͟ ͊͟͟ ͫ͊ͣͦͫͭͦΎ͔ͭ͡Έͤ͊Ύ ͤ͊ͯ;ͤ͊Ύ 

͙͒ͫͼ͙͙ͨͤ͊͡ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ͊Ύ Ή͙ͦͤͦͣ͊͟͟ ͦͺ͙ͦͪͣ͊ͫ͡Έ ͙͔ͦͭͤͦͫͭ͡Έͤͦ ͔͍ͤ͒͊ͤͦΣ ͍ ͦͤ͟ͼ͔ ·L· ς 

ͤ͊;͔͊͡ ·· ͍͔͊͟Σ ͍ ͍͔ͦͭͭ ͤ͊ ͙͙͙ͤ͒ͯͫͭͪ͊͊͘͡ͼ͙Ό ͙ ͍ͫΎ͊ͤͤ͘·͔ ͫ ͔͚ͤ ͎͊ͪ͊ͪͤ·͔ ͙͙ͪͫ͘͟·Φ ̏ͭͦͭ ͔͙ͨͪͦ͒ 

͔͍ͦͤ͊ͣͤͦ͊ͫ͘͡Ύ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭΈΌ ͙͔͙ͨͪͣͤͭΈ ͎͙͔ͫͭͪͦ Ή͙ͦͤͦͣ͟;͔͙͔ͫ͟ ͔ͣͭͦ͒· ͒͡Ύ ͔ͪ΄͔͙ͤΎ 

͙ͨͪ͊ͭ͟;͔͙ͫ͟ͻ ͔ͨͪͦ͋ͣ͡ ͺ͔͔͙ͪͣͪͫ͟ͻ ͻͦ͘Ύ͚͍ͫͭΣ ͙ͭ͊͟ͻ ͊͟͟ ͍͔͙͔ͯͨͪ͊ͤ͡ ͙͙ͪͫ͊ͣ͟Σ ͼ͔͍͙͔ͤͦͦ͋ͪ͊ͦ͊ͤ͘Σ 

͔͙͎ͣ͊ͪͭͤ͟ ͙  ͙ͅ ͙͍͙͔ͤ͊ͤͫͪͦ͊ͤΦ ̂;͔ͤ·͔ ͤ͊;͙͊͡ ͙͔͙ͫͫͭͣ͊ͭ;͔͙ͫ͟ ͙ͯ͘;͊ͭΈΥ 

1. ͙̏ͦͤͦͣͯ͟͟ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘Υ ͙ͦͨͭͣ͊͡Έ͔ͤͦ ͫͦ;͔͙͔ͭ͊ͤ ͺ͍͊ͭͦͪͦ͟ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ ό͔ͣ͘͡ΎΣ ͭͪͯ͒Σ 

͙͊ͨͭ͊͟͡ύ ͒͡Ύ ͙͙ͣ͊ͫͣ͊͘͟ͼ͙͙ ͙ͨͪ͋·͙͡Φ 

2. ͙̏ͦͤͦͣͯ͟͟ ͔͔͔͙ͪ͊ͫͨͪ͒ͤ͡ΎΥ ͺͯͤ͟ͼ͙͙͍͙͔ͦͤͪͦ͊ͤ ͪ·͍ͤͦ͟ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔͚ͫͭͤͤͦ ͨͪͦ͒ͯ͟ͼ͙͙Σ 

ͪͦ͡Έ ͔͙͍ͨͦͫͪ͒ͤͦ͟ ͙ ͎͙͙ͦͫͭ͡;͔͙͔ͫ͟ ͼ͔ͨͦ;͙͟Φ 

3. ˢ͎ͪ͊ͪͤͯΌ ͙͙ͨͦͭͯ͟͡Υ ͎͍͔͔ͦͫͯ͒͊ͪͫͭͤͤͦ ͔͎͙͍͙͔ͪͯͪͦ͊ͤ͡ ͼ͔ͤΣ ͙͙͙ͫͯ͋ͫ͒Σ ͔͙͍͙͔ͪ͒ͭͦ͊ͤ͟ ͙ ͊͘΅͙ͭ͊ 

͍͔͔͎ͤͯͭͪͤͤͦ ͪ·ͤ͊͟Φ 

˿ ͔͔͙ͫͪ͒ͤ· ·· ͍͔͊͟ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ͊Ύ Ή͙ͦͤͦͣ͊͟͟ ͔͔͔ͨͪͭͪͨ͊͡ ͫͯ΅͔͍͔ͫͭͤͤ·͔ ͙͔͔͙ͣͤͤ͘ΎΣ 

͙͔͎͙ͤͭͪͪͯΎ ͙͔͙͒ͦͫͭ͗ͤΎ Ή͔͙͙ͦͤͦͣͭͪ͟͟Σ ͔͙͙ͭͦͪ ͙͎ͪΣ ͙ ͔͙͙ͭͦͪ ͦ͋΅͔͍͔͎ͫͭͤͤͦͦ ͍·͋ͦͪ͊Φ ˤ ͺͦͯͫ͟ ͍͙͙ͤͣ͊ͤΎ 

͍ͦ΄͙͡ ͍ͦͨͪͦͫ· ͎ͦ͋͊͡͡Έ͚ͤͦ ͍ͨͪͦ͒ͦͦ͡Έ͍͔͚ͫͭͤͤͦ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘Σ ͔͍͙͚ͨͦͫ͒ͫͭ͡ ˭͔͔͚ͤͦ͡ ͔͍ͪͦ͡Όͼ͙͙ 

ό͍͔͔͙͔ͤ͒ͪͤ ͍·͚ͫͦͦͯͪͦ͗͊ͤ͟·ͻ ͍ͫͦͪͭͦ ͙ ͙͔͙͍ͤͭͤͫͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ύΣ ͊ ͔ͭ͊͗͟ Ή͎͙ͦͦ͟͡;͔͙͔ͫ͟ ͙͔͙͒ͪ͗͘͟ 

͙͔͙͍͎ͤͭͤͫͤͦͦ ͔͔͔͙ͣ͒͘͡͡ΎΦ 

˿͔͡Έ͔ͫͦ͟ ͻͦ͘Ύ͚͍ͫͭͦΣ ͔ͤͫͣͦͭͪΎ ͤ͊ ͔͎ͦ ;͊ͫͭͦ ͔ͯͣͤΈ΄͊Ό΅ͯΌͫΎ ͒ͦ͡Ό ͍ ˤˤ˽ ͍͙ͪ͊ͭ͘·ͻ ͫͭͪ͊ͤΣ 

͔ͨͪͦ͒ͦ͗͊ͭ͡ ͍ͦͫͭ͊͊ͭΈͫΎ ͔͎͙ͫͭͪ͊ͭ;͔͙ͫ͟ ͍͊͗ͤ·ͣ ͔ͫͭͦͪͦͣ͟Φ ˩͎ͦ ͤ͊͘;͔͙͔ͤ ͔͔ͦͨͪ͒͡Ύ͔ͭͫΎ ͔ͤͫͦ͟͡Έ͙͙ͣ͟ 

͟͡Ό;͔͍·͙ͣ ͔͙͊ͫͨͭ͊ͣ͟Υ 
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¶ ˽͍ͪͦ͒ͦͦ͡Έ͍͔ͫͭͤͤ͊Ύ ͔͋ ͦͨ͊ͫͤͦͫͭ͘Έ: Ήͭ ͦ ͍ͦͫͤͦͤ͊Ύ ͺͯͤ͟ͼ͙ΎΦ ˿͔͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ͊Ύ Ή͙ͦͤͦͣ͊͟͟ 

͙͔͊ͤͣ͊ͭͫ͘Ύ ͔͙͍͙͔ͣͦ͒ͪͦ͊ͤͣ͡ ͙ ͎͙͍͙͔ͨͪͦͤͦͪͦ͊ͤͣ͘ ͔͔͙ͨͪ͒ͦ͗ͤ͡Ύ ͙ ͫͨͪͦͫ͊ ͤ͊ ͍ͨͪͦ͒ͦͦ͡Έ͍͙͔ͫͭΣ 

͚ͪ͊ͪ͊͋ͦͭͦ͘͟ ͔͎͙͚ͫͭͪ͊ͭ ͙͔͙ͫͤ͗ͤΎ ͔ͨͦͭͪΈ ͙ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͺ͙͙͘;͔͚ͫͦ͟ ͙ Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͙͒ͦͫͭͯͨͤͦͫͭ 

͙ͨ΅͙ ͒͡Ύ ͍͔͎ͫͦ ͔͔͙ͤ͊ͫͤ͡ΎΦ ˹͔͙ͫͭ͊͋͡ΈͤͦͫͭΈ ͙͍ͣͪͦ·ͻ ͪ·͍ͤͦ͟Σ ͙͙ͣ͊ͭ͟͡;͔͙͔ͫ͟ ΄͙ͦ͟ ͙ ͎͔͙͙ͦͨͦͭ͡;͔͙͔ͫ͟ 

ͦͤ͟ͺ͙ͭ͟͡· ͔͒͊͡Όͭ Ήͭͯ ͊͒͊͘;ͯ ͙ͫ͟͡Ό;͙͔ͭ͡Έͤͦ ͊ͭͯ͊͟͡Έ͚ͤͦΦ 

¶ ˿·ͪΈ͔͍͊Ύ ˣ͊͊͘Υ s ͎͔ͪͦͫͭͦͪ͟ ͍ͨͦͫͭ͊͡Ύ͔ͭ ͫ·ͪΈ͔ ͒͡Ύ ͼ͔͎ͦͦ͡ ͪΎ͒͊ ͔͚ͦͭͪ͊ͫ͡Υ ͙ͨ΅͔͍͚ͦΣ ͔͙ͭͫͭ͟͡Έ͚ͤͦΣ 

ͺ͊ͪͣ͊ͼ͔͍͙ͭ;͔͚ͫͦ͟Σ ͊ ͔ͭ͊͗͟ ͒͡Ύ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ ͙͙͍͋ͦͭͦͨ͊͡Σ ;ͭͦ ͨͦ͒;͔͙͍͔ͪ͊ͭ͟ ͔͎ͦ ͔͔͍ͣ͗ͦͭͪ͊ͫͯ͡Ό 

ͤ͊͘;͙ͣͦͫͭΈΦ 

¶ ˭͊ͤΎͭͦͫͭΈ ͙ ͍͙͙͔ͪ͊ͭ͘ ͔ͫ͡Έ͙ͫ͟ͻ ͔͙͙͚ͭͪͪͭͦͪΥ ͍ͦ  ͎͙ͣͤͦͻ ͍͙͍ͪ͊͊͘Ό΅͙ͻͫΎ ͫͭͪ͊ͤ͊ͻ ό͙ ͔͒͊͗ ͍ ͪΎ͔͒ 

͔͎͙͍ͪͦͤͦ ͍͙ͪ͊ͭ͘·ͻ ͫͭͪ͊ͤύ ͔ͫ͡Έ͔ͫͦ͟ ͻͦ͘Ύ͚͍ͫͭͦ ͔ͦͫͭ͊ͭͫΎ ͔͚ͪͯͨͤ͟΄͙ͣ ͔͔ͪ͊͋ͦͭͦ͒͊ͭͣ͡Φ 

˿͔͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ͊Ύ Ή͙ͦͤͦͣ͊͟͟ ͪ͊ͪ͊͋͊ͭ͘·͍͔͊ͭ ͎ͨͪͦͪ͊ͣͣ· ͨͦ ͙͙͍͙ͫͭͣͯͪͦ͊ͤ͡Ό ͙͍͔͙͒ͪͫͺ͙͊͟ͼ͙͙ 

͔ͫ͡Έ͚ͫͦ͟ Ή͙͙ͦͤͦͣ͟͟Σ ͍͙͙ͪ͊ͭ͘Ό ͎͙͊ͪͦͭͯͪͣ͊͘ ͙ ͙ͫͦ͒͊ͤ͘Ό ͔͔ͤͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ ͪ͊͋ͦ;͙ͻ ͔ͣͫͭ ͍ 

͔ͫ͡Έ͚ͫͦ͟ ͔͙ͣͫͭͤͦͫͭΣ ͋ͦͪΎͫΈ ͫ ͔͚ͨͪͦ͋ͣͦ͡ ͔͒ͨͦͨͯ͡Ύͼ͙͙ ͙ ͫͦͼ͙͊͡Έ͎ͤͦͦ ͔͍͔͍ͤͪ͊ͤͫͭ͊ ͔ͣ͗͒ͯ ͎ͦͪͦ͒ͦͣ ͙ 

͔͔͍͔͚͒ͪͤΦ 

˿͍͔͔ͦͪͣͤͤ·͚ Ήͭ͊ͨ ͍͙͙ͪ͊ͭ͘Ύ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔͚ͫͭͤͤͦ Ή͙͙ͦͤͦͣ͟͟ ͻ͔͙͔͊ͪ͊ͭͪͯͭͫ͘͟Ύ 

͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭΈΌ ͔͎͙͍ͪ͊ͪͦ͊ͭΈ ͤ͊ ͪΎ͒ ͋ ͔͔ͫͨͪͼ͔͔͒ͤͭͤ·ͻ ͍·͍͍ͦͦ͘Υ 

1. ˥͙ͦ͋͊͊͘͡͡ͼ͙Ύ ͍ͨͪͦ͒ͦͦ͡Έ͍͔ͫͭͤͤ·ͻ ͪ·͍ͤͦ͟Υ ͭͪ͊ͤͫͤ͊ͼ͙ͦͤ͊͡Έͤ·͔ ͦͪͨͦͪ͊͟ͼ͙͙Σ ͫͦ͗ͤ͡·͔ 

ͼ͔ͨͦ;͙͟ ͍ͨͦͫͭ͊ͦ͟ ͙ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ͊Ύ ͎͍ͭͦͪͦ͡Ύ ͍ͨͪͦ͒ͦͦ͡Έ͍͙͔ͫͭͣ ͔ͭͪ͋ͯΌͭ ͎ͫͦ͗ͤͦͦ͡ ͙͊ͤ͊͊͘͡ 

͔͙ͦͤͯͪͤͭͦͫͨͦͫͦ͋ͤͦͫͭ͟͟, ͭ ͙͊ͪͺ͎ͤͦͦ ͙ ͔͙ͤͭ͊ͪͺ͎ͤͦͦ ͔͎͙͍͙ͪͯͪͦ͊ͤ͡Ύ. 

2. ˴͙͙ͣ͊ͭ͡;͔͙͚ͫ͟ ͙͙ͪͫ͘͟Υ ͙͔͔͙͔ͣͤͤ͘ ͙ͣ͊ͭ͊͟͡ ͍͔͡;͔ͭ ͊͘ ͚ͫͦ͋ͦ ͍͔͙ͯ͡;͔͙͔ͤ ;͊ͫͭͦͭ· ͊ͫͯ͘ͻΣ 

͍͔͙͚ͤ͊ͦ͒ͤͤ ͙ ͍ͤͦ·ͻ ͔͔͚͋ͦͤ͘͡Σ ;ͭͦ ͍ͨͦ·΄͔͊ͭ ͙͙ͪͫ͟ ͍ ͎͙͔͔͊ͪͦ͋ͤͫ͘Φ ͙̏ͦͤͦͣͫͭ͟· ͪ͊ͪ͊͋͊ͭ͘·͍͊Όͭ 

͔͙ͣͦ͒͡ ͒͡Ύ ͦͼ͔͙ͤ͟ Ή͙ͭͻ ͙͍ͪͫͦ͟ ͙ ͙͊ͤ͊͊͘͡ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͙͍͔͙ͤͫͭͼ͙͚ ͍ ͊͒͊ͨͭ͊ͼ͙Ό ͙ ͫͣΎ͎;͔͙͔ͤ 

͔͍͙͚ͨͦͫ͒ͫͭ͡Φ 

3. ͙̇ͺ͍͙ͪͦ͊͘ͼ͙Ύ ͙ ͎͊ͪͦ ͔ͭͻ͎͙͙ͤͦͦ͡ ό!ƎǊƛ¢ŜŎƘύΥ ͍ͤ ͔͔͙͔͒ͪͤ ͭͦ;͎ͤͦͦ ͔͔͔͙ͣ͒͘͡͡Ύ, ͙͍͔͎ͫͯͫͫͭͤͤͦͦ͟ 

͙͔͔ͤͭͭ͊͟͡͡ όˮˮύ, ͒ ͙ͫͭ͊ͤͼ͙͎ͦͤͤͦͦ ͙͍͙ͦͤ͒ͪͦ͊ͤ͘Ύ ˭͔͙ͣ͡ ͙  ˮͤ ͔͔ͭͪͤͭ͊ ͍͔΅͔͚ όLƻ¢ύ ͎ ͔͔͙͔ͤͪͪͯͭ ͎ͦͪͦͣͤ·͔ 

͙͍ͣ͊ͫͫ· ͒͊ͤͤ·ͻ όBig DataύΦ ˿͔͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ͊Ύ Ή͙ͦͤͦͣ͊͟͟ ͙ͫͨͦ͡Έ͔ͯͭ͘ Ή͙ͭ ͒͊ͤͤ·͔ ͒͡Ύ ͍ͨͦ·΄͔͙ͤΎ 

Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟Σ ͙͙ͦͨͭͣ͊͘ͼ͙͙ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͔͙͚ͯ͒ͦ͋ͪͤ ͙ ͍ͦ͒·Σ ͙ ͯͯ͡;΄͔͙ͤΎ ͎͙͍͙ͨͪͦͤͦͪͦ͊ͤ͘Ύ 

͚͙ͯͪͦ͗͊ͤͦͫͭΦ ̏ͭͦ ͔͔ͭͪ͋ͯͭ ͦͭ ͔ͫͨͼ͙͙͍͊ͫͭͦ͡ ͍͔͙͊͒ͤ͡Ύ ͍͔͔ͫͦͪͣͤͤ·͙ͣ Ή͔͙ͦͤͦͣͭͪ͟;͔͙͙ͫͣ͟ ͔͙ͨ͊ͭ͊ͣ͟ ͙ 

͔͙ͣͭͦ͒͊ͣ ͣ͊΄͙͎ͤͤͦͦ ͦ͋ͯ;͔͙ͤΎ. 

ˤ ͊͘͟͡Ό;͔͙͔ͤΣ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ͊Ύ Ή͙ͦͤͦͣ͊͟͟ ς Ήͭͦ ͙͙͒ͤ͊ͣ;ͤͦ ͍͙͍ͪ͊͊͘Ό΅͊ΎͫΎ ͤ͊ͯ͊͟Σ ͦͭͦͪ͊͟Ύ 

͔ͤ ͨͪͦͫͭͦ ͙͙͔͊ͤ͊ͪͯͭ͘͡ Ή͙ͦͤͦͣͯ͟͟ ͺ͔ͪͣ·Σ ͤͦ ͙ ͔͎͔ͨͪ͒͊͊ͭ͡ ͔ͪ΄͔͙ͤΎ ͒͡Ύ ͙ͦ͒ͤͻ ͙͘ ͫ͊ͣ·ͻ ͤ͊ͫͯ΅ͤ·ͻ 

͎ͦ͋͊͡͡Έͤ·ͻ ͔ͨͪͦ͋ͣ͡Υ ͊͟͟ ͙ͨͪͦͦͪͣͭ͟Έ ͪ͊ͫͭͯ΅͔͔ ͔͔͙͔ͤ͊ͫͤ͡ ͔ͨ͊ͤͭ͡·Σ ͊͟͟ ͔ͫ͒͊ͭ͡Έ Ήͭͦ Ή͎͙ͦͦ͟͡;͔͙ͫ͟ 

͚ͯͫͭͦ;͙͍·ͣ ͫͨͦͫͦ͋ͦͣΣ ͙ ͊͟͟ ͔͔ͦ͋ͫͨ;͙ͭΈ ͨͪͦͼ͍͔͙͔ͭ͊ͤ ͔ͫ͡Έ͙ͫ͟ͻ ͫͦͦ͋΅͔͍ͫͭ ͍ ··L ͍͔͔͟Φ ˻ͤ͊ ͍·͔ͫͭͯͨ͊ͭ 

ͣͦͫͭͦͣ ͔ͣ͗͒ͯ ͔͔͍͔ͫͭͫͭͤͤ·͙ͣ ͙ͤ͊ͯ͊ͣ͟ όͨͦ;͍͍͔͔͙͔ͦ͒ͤΣ ͎͙͊ͪͦͤͦͣΎύ ͙ ͦ͋΅͔͍͔ͫͭͤͤ·͙ͣ ͙ͤ͊ͯ͊ͣ͟ 

όͺ͙ͤ͊ͤͫ·Σ ͔͙͎ͣ͊ͪͭͤ͟Σ ͙͙ͨͦͭ͊͟͡ύΣ ͔͍ͨͪ͒ͦͫͭ͊͡ΎΎ ͔ͦͣͨͫͤ͟͟͡·͚ ͨͦ͒ͻͦ͒ ͟ ͍͔͙ͯͨͪ͊ͤ͡Ό 

ˢ͎ͪͦͨͪͦͣ·΄͔ͤͤ͡·ͣ ˴͔ͦͣͨͫͦͣ͟͡ όˢ˽˴ύΦ ˩͔ ͪͦ͡Έ ͍ ͺ͙͍͙͙ͦͪͣͪͦ͊ͤ Ήͺͺ͔͙͍͚ͭͤͦ͟Σ ͍͔͙͍͚ͫͨͪ͊͒ͦ͡ ͙ 

͚ͯͫͭͦ;͙͍͚ͦ ͎͚͊ͪ͊ͪͤͦ ͙͙͙ͨͦͭ͟͡ ͔͍ͤͦͣͦ͗ͤͦ͘ ͔͔ͨͪͦͼ͔͙ͤͭΈΦ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

1. ˹͙͙͟ͺ͍ͦͪͦΣ ˹Φ˹Φ ͙̏ͦͤͦͣ͊͟͟ ͔ͫ͡Έ͎ͫͦͦ͟ ͻͦ͘Ύ͚͍ͫͭΦ͊ ˿͊ͤͭ͟-˽͔͔͎ͭͪ͋ͯͪΥ ˢ͎ͪ͊ͪͤ·͚ ͍͔͙ͫͭͤ͟Σ нлнлΦ 

2. ˽͔͍ͭͪͦΣ ˽Φ˽Φ ˢ͎ͪ͊ͪͤ͊Ύ ͙͙ͨͦͭ͊͟͡ ͙ ͍ͨͪͦ͒ͦͦ͡Έ͍͔ͫͭͤͤ͊Ύ ͔͋ͦͨ͊ͫͤͦͫͭ͘ΈΦ ˸͍ͦͫ͊͟Υ ͙̏ͦͤͦͣ͊͟͟Σ нлмуΦ 

3. ˿͙͍͒ͦͪͦ͊Σ ˿Φ˿Φ ͚̂ͫͭͦ;͙͍͔ͦ ͍͙͙͔ͪ͊ͭ͘ ͔ͫ͡Έ͙ͫ͟ͻ ͔͙͙͚ͭͪͪͭͦͪΥ ͔͙ͭͦͪΎ ͙ ͙ͨͪ͊ͭ͊͟͟Φ ˾͍ͦͫͭͦ-ͤ-͊˨ͦͤͯΥ 

͔͙̅ͤͫ͟Σ нлнмΦ 

4. ˮ͍͍͊ͤͦΣ ˮΦˮΦΣ ˴͍ͦͦ͘͡Σ ˴Φ˴Φ ͙̇ͺ͍͙ͪͦ͊͘ͼ͙Ύ ͎͊ͪͦͨͪͦͣ·΄͔͎ͤͤͦͦ͡ ͔ͦͣͨͫ͊͟͟͡Φ ˹͍͙͙ͦͦͫ͋ͪͫ͟Υ ˹͊ͯ͊͟Σ 

2022. 

 ϭ ˥ͯͪ͋͊ͤͣ·͍ͪ͊͒ͦ͊ ̂Φ, s ͊ͣ͡͡·͍ͪ͊͒ͦ͊ ˢΦ, x ͎͊΄͙͔͍͊ ˻Φ, ˿ ͔͚͙͎͔ͭ͡Έ͒·͔͍͊ ̊Φ, 2025 
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ˤ͍ͦͦͫͦ͟͡ ˮΦˤΦΣ  

˨ͦͭͦͪ͟ ͅ ͙ͦͫͦ͡ͺ͙͙Σ 

ˢ͔͙͊͒ͣ͟͟Σ 

˭͍͔͊͒ͯΌ΅͙͚ ͊͟ͺ͔͚͒ͪͦ ͫͦͼ͙͊͡Έͤͦ-͎͙ͯͣ͊ͤͭ͊ͪͤ·ͻ ͙ ͔͔͍͔ͫͭͫͭͤͤͦ- ͤ ͊ͯ;ͤ·ͻ ͙͒ͫͼ͙͙ͨͤ͡  

̉̂ ˤ˻ ˮ͙ͤͫͭͭͯͭ ͎͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͙͙͙͍͙͊͒ͣͤͫͭͪͪͦ͊ͤΎ 

 

˿ˮ˿́˩˸ˢ ̇˩˹˹˻˿́˩˯ ˿́̂˨˩˹̉˩˿́ˤˢ нлнр 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

 ʕ ͫͭ͊ͭΈ͔ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭͫΎ ͙͙͒ͤ͊ͣ͊͟ ͙͔ͫͫͭͣ͊ ͼ͔͔͚ͤͤͦͫͭ ͙͚͎ͪͦͫͫͫͦͦ͟ ͔ͫͭͯ͒ͤ;͔͍ͫͭ͊Σ ͤ͊ 

Ή͙͙ͣͨͪ;͔ͫͦͣ͟ ͔͙͔ͣ͊ͭͪ͊͡ ͔ͦ͋ͦͫͤͯͭͫΎ ͔͙ͭͦͪΎ ˽Φ ˿͙ͦͪͦͤ͊͟ ͦ ͺͯͭͯ͊͟͡ͼ͙͙ ͙͔ͫͫͭͣ· ͼ͔͔͚ͤͤͦͫͭ. 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ  

͔ͫͭͯ͒ͤ;͔͍ͫͭͦΣ ͼ͔͙ͤͤͦͫͭ. 

 

ˮ͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͙͙͙͒ͤ͊ͣ͟ ͍͙͙ͪ͊ͭ͘Ύ ͙͔ͫͫͭͣ· ͼ͔͔͚ͤͤͦͫͭ ͔ͫͭͯ͒ͤ;͔͍ͫͭ͊ ͤ͊ Ή͙͙ͣͨͪ;͔ͫͦͣ͟ ͙ 

͔͔͙ͭͦͪͭ;͔ͫͦͣ͟ ͍͔ͯͪͦͤ ͍ͫͦͫͭ͊͡Ύ͔ͭ ͊ͭͯ͊͟͡ΈͤͯΌ ͔ͨͪͦ͋ͣͯ͡ ͍͔͔͚ͫͦͪͣͤͤͦ ͫͦͼ͙͎͙͙ͦͦ͡ ͔͙ͣͦͦ͒͗͡Φ ˾ͦ͡Έ 

͔ͫͭͯ͒ͤ;͔͍ͫͭ͊ ͍ ͫͦͼ͙͊͡Έ͚ͤͦ ͔ͫͭͪͯͭͯͪ͟ ͍͔͔͎ͫͦͪͣͤͤͦͦ ͦ͋΅͔͍ͫͭ͊ ͊͟͟ ͋ͯ͒ͯ΅͔͚ Ή͙ͭ͡· ͔ͦͫͭ͊ͭͫΎ ͍·͚ͫͦͦ͟Φ 

̏ͭ͊ ͪͦ͡Έ ͔͔ͦͨͪ͒͡Ύ͔ͭ ͪ͊ͫ΄͙ͪΎΌ΅͙͔ͫΎ ͙ͨͦ͘ͼ͙͙ ͔ͫͭͯ͒ͤ;͔͍ͫͭ͊ ͊͟͟ ͫͭͪ͊ͭ· ͍ ͎͔ͪͯͨͨ ͔͙ͣͦͦ͒͗͡Φ ˻͒ͤ͊ͦ͟ 

͔͙͔ͨͦͫͭͪͦͤ ͔͙͙ͭͦͪ ͍͙͙ͪ͊ͭ͘Ύ ͙͔ͫͫͭͣ· ͼ͔͔͚ͤͤͦͫͭ ͔΅͔ ͍ ͍͔͚ͫͦͭͫͦ͟ ͫͦͼ͙͎͙͙ͦͦ͡ ͔͙ͣͦͦ͒͗͡ ͍ͦͭͫͭ͊͊ͦ͡ ͦͭ 

ͨͪͦͼ͔ͫͫ͊ ͔͙ͤ͊ͦͨͤ͟͡Ύ Ή͙͙ͣͨͪ;͔͙ͫ͟ͻ ͒͊ͤͤ·ͻΦ ˽ͦͭͦͣͯ ͙͔ͦͭͤͦͫͭ͡Έͤͦ ͙͙͙͒ͤ͊ͣ͟ ͍͙͙ͪ͊ͭ͘Ύ ͙͔ͫͫͭͣ· 

ͼ͔͔͚ͤͤͦͫͭ ͍͔͎ͨͦͫͭͫͦͭͫͦͦ͟ ͔ͫͭͯ͒ͤ;͔͍ͫͭ͊ ͫͯ΅͔͍͔ͫͭͯͭ ͔͙͔ͣͤͤ ͦ ͙͙͒ͤ͊ͣ;͙ͤͦͫͭ ͎͒͊ͤͤͦͦ ͨͪͦͼ͔ͫͫ͊Σ ͔͎ͦ 

͙͍ͨͦͫͦͦͣ͟ ͻ͔͔͊ͪ͊ͭͪ͟Σ ͍ͦͣͦ͗ͤͦͣ͘ ͍͙͔͚͍͙͙͊ͣͦ͒ͫͭ͘ ͙ͭͪ͊͒ͼ͙ͦͤͤ·ͻ ͙ ͙͔͋ͪ͊͡͡Έͤ·ͻ ͼ͔͔͚ͤͤͦͫͭΦ 

˽͔͙͔ͦͫͭͪͦͤ ͔͙͙ͭͦͪ ͍͙͙ͪ͊ͭ͘Ύ ͙͔ͫͫͭͣ· ͼ͔͔͚ͤͤͦͫͭ ͍͔͎ͨͦͫͭͫͦͭͫͦͦ͟ ͔ͫͭͯ͒ͤ;͔͍ͫͭ͊ ͙͍͔ͫͭ͊͊ͭͫ͟͡Ύ ͫ 

͔͔͙ͭͦͪͭͦ͟-͔͎͙ͣͭͦ͒ͦͦ͡;͔͚ͫͦ͟ ͔͚ͨͪͦ͋ͣͦ͡ ͙ͻ ͙͊ͫͫ͟͡ͺ͙͊͟ͼ͙͙ ͙ ͙͔͔͙ͣͪͤ͘ΎΦ ˨͡Ύ ͔ͪ΄͔͙ͤΎ ͚͒͊ͤͤͦ ͊͒͊͘;͙ 

͋ͦ͡Έ΄͚ͦ ͔ͨͦͭͤͼ͙͊͡ ͙͔͔ͣͭ ͔͙ͭͦͪΎ ͼ͔͔͚ͤͤͦͫͭ ˹ΦˮΦ ˶͙͊ͨͤ͊Σ ͪ͊ͪ͊͋ͦͭ͊ͤͤ͊͘Ύ ͍ ˮ͙͔ͤͫͭͭͯͭ ͺ͙ͦͫͦ͡ͺ͙͙ ˾ˢ˹ 

͙ ͙͍͊ͨͪͦ͋ͪͦ͊ͤͤ͊Ύ ͍ ͔͎ͦ ͔͔ͨͪͦͭ͟ ͨͦ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ό ͼ͔͔͚ͤͤͦͫͭ ͙ͪͦͫͫΎͤΦ ˿͔͔͒ͯͭ͡ ͍͙͒ͦ͋͊ͭΈΣ ;ͭͦ 

͙ͭͪ͊͒ͼ͙ͦͤͤ·͔ ͼ͔͙ͤͤͦͫͭ ͦͤ͟ͼ͔͙ͤͭͪͪͯΌͭͫΎ ͍͎ͦͪͯ͟ ͔ͫͣΈ͙Σ ͙͔͋ͪ͊͡͡Έͤ·͔ ͍͎ͦͪͯ͟ ͍ͫͦ͋ͦ͒·Σ ͙͙ͤͼ͙͙͍͊ͭ·Σ 

͊ͪ͟Έ͔ͪ·Σ ͔͙ͣ͊ͭͪ͊͡Έ͎ͤͦͦ ͎͋͊ͦͨͦͯ͡͡;͙ΎΦ ˽͔ͪͦ͋ͣ͊͡ ͙͔͔͙ͣͪͤ͘Ύ ͼ͔͔͚ͤͤͦͫͭ ͔ͪ΄͔͊ͭͫΎ ˹ΦˮΦ ˶͙͊ͨͤ·ͣ ͍ 

͍͙͙͙͊ͫͣͦͫͭ͘ ͦͭ ͙ͻ ͙͍͙ͪ͊ͤ͗ͪͦ͊ͤΎ ͍ ͦ͋΅͔͍͔ͫͭͤͤͦͣ ͔͙͙ͣͤͤΦ ˤ·͔͒͡ΎΌͭͫΎ ͼ͔͙ͤͤͦͫͭ Ύ͒ͪ͊ ό͍ͫ·΄͔ сл҈ύΣ 

͔͙ͨͦͯͨͪ͡ͺ͔͙͙ͪ όпрςсл҈ύΣ ͔͙ͨͪͺ͔͙͙ͪ ό͔͔͔ͣͤ пр҈ύΦ ˸͔͙ͭͦ͒͊͟ ˹ΦˮΦ ˶͙͊ͨͤ͊ ͍ͫͦͫͭ͊͡Ύ͔ͭ 

͔͎͙ͣͭͦ͒ͦͦ͡;͔ͫͯ͟Ό ͍ͦͫͤͦͯ ͪ͊͋ͦͭ·Φ ώпϐ 

˨͡Ύ ͙ͪ͊ͪ͊͋ͦͭ͘͟ ͔͙͙ͭͦͪ ͍͙͙ͪ͊ͭ͘Ύ ͙͔ͫͫͭͣ· ͼ͔͔͚ͤͤͦͫͭ ͔ͫͭͯ͒ͤ;͔͍ͫͭ͊ ͍͔͚͊͗ͤ΄͔͔ ͤ͊͘;͔͙͔ͤ ͙͔͔ͣͭ 

͔͙ͭͦͪΎ ͺͯͭͯ͊͟͡ͼ͙͚ ˽ΦˢΦ ˿͙ͦͪͦͤ͊͟Φ ˤ ͔ͪ͊͋ͦͭ ζ˥͍͊ͤ͡·͔ ͔͔ͭͤ͒ͤͼ͙͙ ͤ͊΄͔͎ͦ ͍͔͔͙ͪͣͤη ͫͦͼ͙͎ͦͦ͡Σ 

͙͔ͨͪͣͤΎΎ ͼ͔ͤͤͦͫͭͤ·͚ ͨͦ͒ͻͦ͒ ͟ ͙͊ͤ͊ͯ͘͡ ͔͍ͪͦ͡Όͼ͙ͦͤͤ·ͻ ͙͔͔͙͚ͣͤͤ͘Σ ͔ͦͭͣ;͔͊ͭΣ ;ͭͦ ͍ ͔͔ͨͪͻͦ͒ͤ·͔ 

͔͙ͨͪͦ͒· ͦ͋΅͔͍͔͎ͫͭͤͤͦͦ ͍͙͙ͪ͊ͭ͘Ύ ͪ͊ͣ͘·͍͊ΌͭͫΎ ͙͔͎͙͍ͤͭͪ͊ͭͤ·͔ ͼ͔͙ͤͤͦͫͭ ͙ ͦ͋΅͔͍ͫͭͦ ͪ͊ͫͻ͙ͦ͒ͭͫΎ ͨͦ 

͙͍ͨͪͦͭͦͨͦͦ͗ͤ͡·ͣ ͍͍͔ͤͪ͊ͫͭͤͤͦ-Ή͙ͭ;͔͙ͫͣ͟ ͨͦ͡Όͫ͊ͣΦ ˨͡Ύ ͚ͦ͒ͤͦ ͎ͪͯͨͨ· ͡Ό͔͚͒ ͍ͫͭ͊ͤͦΎͭͫΎ ͤ͊͘;͙ͣ·͙ͣ 

͔͙ͣ͊ͭͪ͊͡Έͤ·͔ ͼ͔͙ͤͤͦͫͭΣ ͒͡Ύ ͎͚͒ͪͯͦ- ͣͦͪ͊͡Έͤͦ-͍͍͔ͤͪ͊ͫͭͤͤ·͔Φ ˽͙ͪ Ήͭͦͣ ͭ͊ ;͊ͫͭΈ ͔͔͙ͤ͊ͫͤ͡ΎΣ ͦͭͦͪ͊͟Ύ 

͔ͦͫͭ͊ͭͫΎ ζ͍ ͔ͣͤΈ΄͙͍͔ͤͫͭη ͙͔͒ͭ ͤ͊ ͙ͦͣͨͪͦͣͫͫ͟ ͙ ͔ͦͫͭ͊ͭͫΎ ͦ͡Ύ͡Έ͚ͤͦ ͟ ͍͔͙ͯͫͭ͊ͤͦͤ͡Ύͣ ͋ͦ͡Έ΄͙͍ͤͫͭ͊Φ 

͔̇ͤͤͦͫͭͤ͊Ύ ͨͦ͡Ύ͙ͪ͊͘ͼ͙Ύ ͦ͋΅͔͍ͫͭ͊ Ύ͍͡ΎΌͭͫΎ ͔͙͔ͤ͋͗ͤ͘·ͣ ͔͍͙͔ͫ͒ͫͭͣ͡ ͔͔ͨͪͻͦ͒ͤ·ͻ ͔͙͍ͨͪͦ͒ͦ 

ͦ͋΅͔͍͔͎ͫͭͤͤͦͦ ͍͙͙ͪ͊ͭ͘ΎΦ ˽͙͔ͪͣͤΎΎ ͟ ͙͊ͤ͊ͯ͘͡ ͒ͯͻ͍͎ͦͤͦͦ ͙ͣͪ͊ ͔ͫͭͯ͒ͤ;͔͍ͫͭ͊ ͊ͦͤ͘͟ ͨͦ͡Ύ͙ͪ͊͘ͼ͙͙                     

Φ˽ ˿͙ͦͪͦͤ͊͟ ͣͦ͗ͤͦ ͫ͊͊ͭ͘͟ΈΣ ;ͭͦ ͙͙ͭ͊ͣ͟ ͨͦ͡Ό͙ͫ͊ͣ ͫͭ͊͊͡ ͙͔ͫͫͭͣ͊ ͙͔͋ͪ͊͡͡Έͤ·ͻ ͼ͔͔͚ͤͤͦͫͭ 

ό͔͙ͣ͊ͭͪ͊͡Έͤ·͔ ͎͋͊͊͡Σ ͍ͫͦ͋ͦ͒͊Σ ͊ͪ͟Έ͔ͪ͊Σ ͙͙͍͙͙ͤ͒͒ͯ͊ͣ͘͡Σ ͙͙ͤͼ͙͙͍͊ͭ͊ύ ͙ ͣͦͪ͊͡Έͤͦ-͍͍͔ͤͪ͊ͫͭͤͤ·ͻ 

ό͔͙͍͙ͦͭͣ͘͟͟͡͡Σ ͔͙͊ͫͭͣ͘͟Σ ͙ͨͦͫ͟ ͊͋ͫͦ͡Ό͚ͭͤͦ ͍͔͙͍͙ͫͨͪ͊͒ͦͫͭ͡ύΦ ˻ͭ ͔ͪͯ͘͡Έ͍ͭ͊ͭͦ ͍·͋ͦͪ͊ ͔ͣ͗͒ͯ 

͙͍ͨͪͦͭͦͨͦͦ͗ͤ͡·͙ͣ ͙͔͙ͫͫͭͣ͊ͣ ͤ͊ ͎͍ͪͯͨͨͦͦͣ ͍͔ͯͪͦͤ ͔͋ͯ͒ͭ ͍͙͔͊ͫͭ͘Έ ͺ͙ͦͪͣͪͯΌ΅͊ΎͫΎ ͍ ͨͪͦͼ͔͔ͫͫ 

͔͔ͨͪͻ͎ͦ͒ͤͦͦ ͔͙ͨͪͦ͒͊ ͦ͋΅͔͍͔͎ͫͭͤͤͦͦ ͍͙͙ͪ͊ͭ͘Ύ ͙͔ͫͫͭͣ͊ ͼ͔͔͚ͤͤͦͫͭ ͔ͫͭͯ͒ͤ;͔͍ͫͭ͊ ͙ ͍͔͚ͫ ͔͙ͣͦͦ͒͗͡ ͊͟͟ 
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ͣ͊ͫ΄͚ͭ͊͋ͤͦ ͫͦͼ͙͊͡Έ͚ͤͦ ͎ͪͯͨͨ·Φ ˻͒ͤ͊ͦ͟ ͍͙͙͊ͫͣͦͫͭ͘Έ ͦͭ ͙ͫͭͯ͊ͼ͙͙ ͍·͋ͦͪ͊ ͔͔ͦͨͪ͒͡Ύ͔ͭΣ ;ͭͦ ͼ͔ͤͤͦͫͭͤ͊Ύ 

͙͔͙͒ͤͭͺ͙͊͟ͼ͙Ύ ͔ͤ ͔ͣͦ͗ͭ ͋·ͭΈ ͨͦͫͭͦΎ͚ͤͤͦΣ ͦͤ͊ ͔͋ͯ͒ͭ ͔ͦ͋͊ͭ͟͡ΈͫΎ όͺ͙͍ͯͭͯͪͦ͊ͭ͟͡Έύ ͍ ͙͔͒͊ͨ͊ͦͤ͘ 

ͫͯ΅͔͍ͫͭͯΌ΅͙ͻ ͼ͔ͤͤͦͫͭͤ·ͻ ͔͚ͨͦ͡Φ ̏ͺͺ͔ͭ͟ ͔͙͚ͦ͋͊ͤ͟͡ ͙ ͔͋ͯ͒ͭ ͔͔ͦͨͪ͒͡ΎͭΈ ͙͙͒ͤ͊ͣͯ͟ ͍͙͙ͪ͊ͭ͘Ύ ͙͔ͫͫͭͣ· 

ͼ͔͔͚ͤͤͦͫͭ ͙͚͎ͪͦͫͫͫͦͦ͟ ͔ͫͭͯ͒ͤ;͔͍ͫͭ͊ώтϐΦ 

 ˽ ͔͙͔ͦͫͭͪͦͤ ͙͙͙͒ͤ͊ͣ͟ ͍͙͙ͪ͊ͭ͘Ύ ͙͔ͫͫͭͣ· ͼ͔͔͚ͤͤͦͫͭ ͔ͫͭͯ͒ͤ;͔͍ͫͭ͊ ͙ͦͨͪ͊ͦͫ͡Έ ͤ͊ ͒͊ͤͤ·͔ ͔ͫͭͦͪ͊͟ 

ͫͦͼ͙͎͙͙ͦͦ͡ ͔͙ͣͦͦ͒͗͡ ˮ˿˽ˮ ˾ˢ˹Σ ͙͙ͤͫͭͭͯͭ͊ ͫͦͼ͙͎͙͙ͦͦ͡ ˾ˢ˹Σ ͔ͪͯ͘͡Έͭ͊ͭ· ͔͎͙ͪͦͤ͊͡Έͤ·ͻ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡Σ 

͙͍ͦͨͯ͋ͦ͊ͤͤ͟͡·ͻ ͍ ͗ͯͪͤ͊͊͡ͻ ζ˿ͦͼ͙ͫηΣ ζ˿ͦͼ͙͎͙ͦͦ͡Ύ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎηΣ ζ˿ͦͼ͙͎͙ͦͦ͡Ύ ͍͙͊ͫͭ͡ηΣ 

ζ˸͙͙͎ͦͤͭͦͪͤ ͦ͋΅͔͍͔͎ͫͭͤͤͦͦ ͔͙ͣͤͤΎηΣ ͤ͊ ͔ͪͯ͘͡Έͭ͊ͭ· ͍͎͊ͭͦͪͫͦͦ͟ ͫͦͼ͙͎͙ͦͦ͡;͔͎ͫͦͦ͟ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ 

(2004ςнлмо ͎͎ΦύΦ  

˿ͦ͋ͪ͊ͤͤ·͚ ͔͙ͣ͊ͭͪ͊͡ ͍͙ͨͦͦ͘͡͡ ͍·Ύ͍͙ͭΈ Ήͭ͊ͨ· ͙͙͙͒ͤ͊ͣ͟Υ  

мΦ˹͊;͊ͦ͡ фл-ͻ ͎͍ͦ͒ͦ ·· ͍͔͊͟Φ ˨͙ͺͺ͔͔ͪͤͼ͙͊ͼ͙Ύ ͔ͫͭͯ͒ͤ;͔͍ͫͭ͊ ͔ͣ͗͒ͯ ͎͚ͪͯͨͨͦ ͙ͫͭ͊͋͡Έ͙ͤͦͫͭ ͙ 

͙ͪͫ͊͟Φ ˾͔ͯ͘͡Έͭ͊ͭ· ͨͦ͊͘͟·͍͊ΌͭΣ ;ͭͦ Ύ͒ͪͦͣ ͎ͪͯͨͨ· ͙ͫͭ͊͋͡Έ͙ͤͦͫͭ ͍·͔ͫͭͯͨ͊ͭ ͪ͊͋ͦͭ͊ ͙ ͔ͫͣΈΎΣ ͍ ͎͔ͪͯͨͨ 

͙ͪͫ͊͟ ς ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘ ͙ ͪ͊͋ͦͭ͊Φ ˸͔͙͊ͭͪ͊͡Έͤ·͚ ͔ͯͫͨͻ ͤ͊͘;͙ͣ ͒͡Ύ ͍͒ͯͻ ͎ͪͯͨͨ ͍ ͙͍͚ͦ͒ͤ͊ͦͦ͟ ͔͔ͣͪΣ ͤͦ 

ͤ͊͘;͙ͣͦͫͭΈ ͔ͫͣΈ͙ ͍ ͎͔ͪͯͨͨ ͙ͪͫ͊͟ ͎ͤ͊ͣͤͦͦ ͙͔ͤ͗Σ ;͔ͣ ͍ ͎͔ͪͯͨͨ ͙ͫͭ͊͋͡Έ͙ͤͦͫͭΦ ˥ͪͯͨͨ͊ ͙ͪͫ͊͟ 

͙͔͙͍ͦͪͤͭͪͦ͊ͤ͊ ͤ͊ ͊͒͊ͨͭ͊ͼ͙Ό ͟ ͋·ͫͭͪͦ ͔ͣͤΎΌ΅͙ͣͫΎ ͫͦͼ͙͊͡Έͤ·ͣ ͍͙ͯͫͦ͡Ύͣ ͙͚͎ͪͦͫͫͫͦͦ͟ ͦ͋΅͔͍ͫͭ͊Φ ˮ 

Ήͭ͊ ͊͒͊ͨͭ͊ͼ͙Ύ ͙͔͒ͭ ͊͘ ͫ;͔ͭ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ͙ ͨͪͦͺ͔͙͙ͫͫͦͤ͊ͣ͊͘͡Φ ˨͙͙ͤ͊ͣ;͔͔ͫͦ͟ ͙ͯ͘;͔͙͔ͤ ͫͦͦͭͤͦ΄͔͙ͤΎ 

͎ͪͯͨͨ ͙ͫͭ͊͋͡Έ͙ͤͦͫͭ ͙ ͙ͪͫ͊͟ ͨͦ͊͘͟·͍͔͊ͭΣ ;ͭͦ ͔͙ͫ͡ ͍ ͤ͊;͔͊͡ фл-ͻ ͎͍ͦ͒ͦ ·· ͍͔͊͟ ͙ͻ ͫͦͦͭͤͦ΄͔͙͔ͤ 

ͨͪͦͨͦͪͼ͙ͦͤ͊͡ΈͤͦΣ ͭͦ ͫ мффп ͎Φ ͤ͊;͙͔ͤ͊ͭͫΎ ͙͙͍͙͔͒ͦͣͤͪͦ͊ͤ ͎ͪͯͨͨ· ͙ͫͭ͊͋͡Έ͙ͤͦͫͭ όптςнсΣр҈ύΣ ͊ ͟ мффф 

͎ͦ͒ͯ ͙͍͔ͦ͋ͤ͊ͪͯ͗͊ͭͫΎ ͔ͯ͗ ͤ͊͘;͙͔ͭ͡Έͤ·͚ ͪ͊ͪ͘·͍ όслς20%)[6].  

нΦ ˤͭͦͪ͊Ύ ͍͙ͨͦͦͤ͊͡ фл-ͻ ͎͍ͦ͒ͦ ·· ͍͔͊͟ ς ͙͙͍͙͔͒ͦͣͤͪͦ͊ͤ ͙ͭͪ͊͒ͼ͙ͦͤͤ·ͻ ͼ͔͔͚ͤͤͦͫͭΦ ˨͊ͤͤ·͚ 

Ήͺͺ͔ͭ͟ ͍ ͋ͦ͡Έ΄͔͚ ͔͔͙ͫͭͨͤ ͙͍͔ͨͪͫͯͭͫͭͯͭ ͍ ͍͙ͨͪͦͤͼ͙͙Σ ͍ ˸͍͔ͦͫ͟ ͔ͫͭͯ͒ͤ;͔͍ͫͭͦ ͍ ͋ͦ͡Έ΄͔͚ ͔͔͙ͫͭͨͤ 

͍͔͔ͨͦ͒ͪ͗ͤͦ ͍͙͡Ύ͙ͤΌ ͙͔͋ͪ͊͡͡Έͤ·ͻ ͼ͔͔͚ͤͤͦͫͭΦ ˤ мффрςмффс ͎ͦ͒ͯ снΣс҈ ͔͔͍ͪͫͨͦͤ͒ͤͭͦ ͔͙͙ͦͭͣͭ͡ 

͡Ό͍͋ͦΈΣ рпΣу҈ ς ͔ͫͣΈΎΣ оуΣр҈ ς ͍͒ͦͪͦ͘Έ͔Σ орΣф҈ ς ͔͙ͣ͊ͭͪ͊͡Έͤ·͚ ͒ͦͫͭ͊ͭͦ͟Σ ноΣф҈ ς ͡Ό͙͋ͣ͊Ύ ͪ͊͋ͦͭ͊Σ 

22,6% ς ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘Σ моΣу҈ ς ;͙ͫͭ͊Ύ ͍͔ͫͦͫͭΈΣ ф҈ ς ͔ͨͦͤͦͫͭ͘͡ΈΣ рΣо҈ ς ͍ͭͦͪ;͔͍ͫͭͦΣ нΣс҈ ς ͔͙͔ͫͯ͗ͤ͡ 

˾͙͙ͦͫͫΦ ˽͔ͦ͊͊ͭ͘͟͡ΈͤͦΣ ;ͭͦ Ύ͒ͪͦͣ ͙͔ͫͫͭͣ· ͼ͔͔͚ͤͤͦͫͭ ͦͫͭ͊ΌͭͫΎ ͔ͫͣΈΎΣ ͡Ό͍͋ͦΈΣ ͔͙ͨͦͯͨͪ͡ͺ͔͙͔͚ͪ 

Ύ͍͡Ύ͔ͭͫΎ ͍͒ͦͪͦ͘Έ͔Σ ͔͙ͣ͊ͭͪ͊͡Έͤ·͚ ͒ͦͫͭ͊ͭͦ͟Σ ͊ ͔͙ͨͪͺ͔͙͚ͪͤ·͚ ͻ͔͊ͪ͊ͭͪ͟ ͙͔͔ͣͭ ͪ͊͋ͦͭ͊Σ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘Σ 

͍͔ͫͦͫͭΈΦ ˮ͔͍͙ͫͫ͒ͦ͊ͤ͡ΎΣ ͍͔͔ͨͪͦ͒ͤͤ·͔ ͍ ͪ͊ͣ͊͟ͻ ͎ͨͪͦͪ͊ͣͣ· ζ˿͔ͭͯ͒ͤͭ-мффрη ͍ ˩͔͙͎͔͊ͭͪͤ͋ͯͪ͟Σ 

͍͔ͨͦ͒ͭͪ͗͒͊Όͭ ͔ͦͭͣ;͔ͤͤͯΌ ͔͔ͭͤ͒ͤͼ͙Ό ͤ͊ ͙͔͙͔ͯͫͤ͡ ͙ͪͦ͡ ͙ͭͪ͊͒ͼ͙ͦͤͤ·ͻ ͼ͔͔͚ͤͤͦͫͭ ͔ͫͣΈ͙Σ ͡Ό͍͙͋Σ 

͒ͪͯ͗͋·Φ ˤ мффр ͎Φ ͍ ͪΎ͒ͯ ͙͙͔ͨͪͦͪͭͭͤ·ͻ ͔ͫͭͯ͒ͤͭ· ͤ͊͘·͍͙͊͡ ͙ͭͪ͊͒ͼ͙ͦͤͤ·͔ ͼ͔͙ͤͤͦͫͭΣ ͍ͫΎ͊ͤͤ͘·͔ ͫ 

͚ͪ͊͋ͦͭͦ ͙ ͔͔͚͚ͫͣͤͦ ͙͗ͤ͘ΈΌΦ ˮ͔͍͙ͫͫ͒ͦ͊ͤ͡ΎΣ ͍͔͔ͨͪͦ͒ͤͤ·͔ ͍ мффрς мффс ͎͎Φ ͍ ˤ͔͔ͦͪͦͤ͗Σ ͨͦ͊͘͟·͍͊Όͭ 

ͤ͊͘;͙ͣͦͫͭΈ ͙ͭ͊͟ͻ ͼ͔͔͚ͤͤͦͫͭΣ ͊͟͟ ͍͒ͦͪͦ͘Έ͔ όтр҈ύΣ ͡Ό͍͋ͦΈ όтм҈ύΣ ͔͔͚ͫͣͤ͊Ύ ͙͗ͤ͘Έ όро҈ύΣ ͙ͤ͊͡;͙͔ ͔͚͒ͪͯ͘ 

όоф҈ύΣ ͔͙ͣ͊ͭͪ͊͡Έͤ͊Ύ ͔͔ͦ͋ͫͨ;͔ͤͤͦͫͭΈ όом҈ύΦ ˽͔ͦ͊͊ͭ͘͟͡Έͤͦ ͔ͭ͊͗͟Σ ;ͭͦ ͍͔͙͔ͫͪ͊ͤͤ ͔͎͙ͪͦͤ͊͡Έͤ·ͻ 

͔ͪͯ͘͡Έ͍ͭ͊ͭͦ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͔ͤ ͨͦ͊͘͟·͍͔͊ͭ ͤ͊͘;͙ͣ·ͻ ͙ͪ͊͘͡;͙͚ ͔ͣ͗͒ͯ ͙ͫͭͦ͡ͼ͙͊ͣ ͙ ͔͎͙͙ͪͦͤ͊ͣώнϐΦ 

о ˻͒ͤ͊ͦ͟ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭΈ ͊͒͊ͨͭ͊ͼ͙͙ ͟ ͍ͤͦ·ͣ ͫͦͼ͙͊͡Έͤ·ͣ ͍͙ͯͫͦ͡Ύͣ ͙͙͔͊ͭͯ͊ͪͯͭ͘͟͡ ͙͔͋ͪ͊͡͡Έͤ·͔ 

ͼ͔͙ͤͤͦͫͭ ͙ ͔ͨͦͪͦ͗͒͊ͭ ͔͙͚ͭͪͭ Ήͭ͊ͨ ͍͙͙ͪ͊ͭ͘ΎΦ оΦ ˹͊;͊ͦ͡ нллл-ͻ ͎͍ͦ͒ͦΦ ˿͙͔ͤͭ͘ ͙ͭͪ͊͒ͼ͙ͦͤͤ·ͻ ͙ 

͙͔͋ͪ͊͡͡Έͤ·ͻ ͼ͔͔͚ͤͤͦͫͭ ͙ͨͪ ͫͦͻ͔͙͙ͪ͊ͤͤ ͤ͊͘;͙͔ͭ͡Έͤ·ͻ ͙ͪ͊͘͡;͙͚ ͔ͣ͗͒ͯ ͪͯͨͤ͟·͙ͣ ͎͙ͦͪͦ͒͊ͣ ͙ 

͍͙ͨͪͦͤͼ͙͔͚Φ ˤ ͊͟;͔͍͔ͫͭ ͍͋͊ͦ͘·ͻ ͼ͔͔͚ͤͤͦͫͭ ͍ нллоςнллп ͎ͦ͒ͯ ͍ ͙ͫͭͯ͊ͼ͙͙ ͦ͋΅͔͍͔͚ͫͭͤͤͦ ͙ͫͭ͊͋͡Έ͙ͤͦͫͭ 

͔ͫͭͯ͒ͤͭ· ͍·͙͋ͪ͊ΌͭΥ ς ͔ͫͣΈΌ όрл҈ύ ς ͍͔ͫͦͫͭΈ όпн҈ύΤ ς ͒ͪͯ͗͋ͯ ͙ ͡Ό͍͋ͦΈ όоу҈ύ ς ͍ͫͦ͋ͦ͒ͯ (36%); ς 

͙͙͍͙ͤ͒͒ͯ͊͡ΈͤͦͫͭΈ όнп҈ύ; ς ͊ͪ͟Έ͔ͪͯ όнл҈ύΦ ˭ͤ͊;͙ͣͦͫͭΈ ͊ͪ͟Έ͔ͪ· ͙ͨͪͻ͙ͦ͒ͭ ͤ͊ ͔ͫͣͤͯ ͔͔͙ͫͭͪͣͤ͡Ύ ͫͭ͊ͭΈ 

͍·͍͙ͫͦͦ͊͟͟͡ͺ͙ͼ͙͍ͪͦ͊ͤͤ·ͣ ͔ͫͨͼ͙͙͊ͫͭͦͣ͡Φ ˻͋ͦͪ͘ ͔ͪͯ͘͡Έ͍ͭ͊ͭͦ ͔ͫͭͦͪ͊͟ ͫͦͼ͙͎͙͙ͦͦ͡ ͔͙ͣͦͦ͒͗͡ ˮ˿˽ˮ 

˾ˢ˹ ͨͦ͊͘͟·͍͔͊ͭ ͙͔͙ͫͤͭͭ;͔͙͚ͫ͟ ͻ͔͊ͪ͊ͭͪ͟ ͼ͔͔͚ͤͤͦͫͭΣ ͔͙͔͙͔ͫͦ͒ͤͤ ͙ͭͪ͊͒ͼ͙ͦͤͤ·ͻ ͍͔͙ͫͦͫͭ ͙ ͔ͫͣΈ͙ ͫ 

͙͔͋ͪ͊͡͡Έͤ·͙ͣ ͍ͫͦ͋ͦ͒· ͙ ͊ͪ͟Έ͔ͪ· ͨ ͙ͪ ͫͦͻ͔͙͙ͪ͊ͤͤ Ήͺͺ͔ͭ͊͟ ͙͙͍͙͒ͦͣͤͪͦ͊ͤΎ ͙ͭͪ͊͒ͼ͙ͦͤͤ·ͻ ͼ͔͔͚ͤͤͦͫͭ 

͔ͫͣΈ͙Σ ͒ͪͯ͗͋·Σ ͡Ό͍͙͋ ώоϐΦ ˤ ͍͙ͨͪͦͤͼ͙͊͡Έͤ·ͻ ͎ͦͪͦ͒͊ͻ Ήͺͺ͔ͭ͟ ͙͙͍͙͒ͦͣͤͪͦ͊ͤΎ ͙ͭͪ͊͒ͼ͙ͦͤͤ·ͻ 

ͼ͔͔͚ͤͤͦͫͭ ͔ͣͦ͗ͭ ͋·ͭΈ ͍·͔ͪ͊͗ͤ ͔͔͋ͦ͡ Ύͪͦ͟Φ ˸ΦˢΦ ͔͔͔͍̅͒ͦͫ͊ ͍͙ͨͪͦͦ͒͊͡ ͫͦͼ͙͎͙ͦͦ͡;͔͔ͫͦ͟ 

͙͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͙͔ͫͫͭͣ· ͼ͔͔͚ͤͤͦͫͭ ͔͍ͫͭͯ͒ͤͭͦ ͙ ͫͭ͊ͪ΄͔͙͍͊ͫͫͤͦ͟͟͡ ͍ нллр ͎Φ ͍ ˻͔ͪ͡Φ ˾͔ͯ͘͡Έͭ͊ͭ· 
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͙ͨͦ͊͊͘͟͡Σ ;ͭͦ ͼ͔͙ͤͤͦͫͭ ͙͒ͺͺ͔͔ͪͤͼ͙ͪͯΌͭͫΎ ͤ͊ ͙ͭͪ ͍ͯͪͦͤΎΥ ͙͔͔ͤ͊͋ͦ͡ ͤ͊͘;͙ͣ·͔ ό͍͒ͦͪͦ͘Έ͔Σ 

͙͔ͪͦ͒ͭ͡Έͫ͊͟Ύ ͔ͫͣΈΎΣ ͡Ό͍͋ͦΈύΣ ͍͔͔ͭͦͪͦͫͭͨͤͤ·͔ ό͔͙ͣ͊ͭͪ͊͡Έ͔ͤͦ ͎͋͊ͦͨͦͯ͡͡;͙͔Σ ͒ͪͯ͗͋͊Σ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘Σ 

ͫ;͊ͫͭΈ͔Σ ͙͡;ͤ·͚ ͔ͯͫͨͻύΣ ͙͔͔͔ͤ͊ͣͤ ͤ͊͘;͙ͣ·͔ όͪ͊͋ͦͭ͊Σ ͊ͪ͟Έ͔ͪ͊ύΦ ώмϐ ˿͍͔͙͔ͪ͊ͤͤ ͒͊ͤͤ·ͻΣ ͨͦͯ͡;͔ͤͤ·ͻ ͍ 

˸͍͔ͦͫ͟ ͙ ͍ ˻͔ͪ͡Σ ͍͙͔͔ͫ͒ͭ͡Έ͍͔ͫͭͯͭ ͦ͋ ͔ͦͭͣ;͔͚ͤͤͦ ͔͔ͪ͊ͤ ͔͔ͭͤ͒ͤͼ͙͙ ͙͙͍͙͒ͦͣͤͪͦ͊ͤΎ ͙ͭͪ͊͒ͼ͙ͦͤͤ·ͻ 

ͼ͔͔͚ͤͤͦͫͭ ͍ ͍͙ͨͪͦͤͼ͙͊͡Έͤ·ͻ ͎ͦͪͦ͒͊ͻΣ ͙͔͙ͫͤͭͭ;͔ͫͦͣ͟ Ήͺͺ͔͔ͭ͟ ͍͔ͫͦͣ΅͔͙ͤΎ ͙ͭͪ͊͒ͼ͙ͦͤͤ·ͻ ͙ 

͙͔͋ͪ͊͡͡Έͤ·ͻ ͼ͔͔͚ͤͤͦͫͭ ͍ ͔͎͙ͣ͊ͨͦͫ͊͡ͻΦ 

пΦ ͔͔͙͔̂ͪͨͤ͟͡ ͙ͭͪ͊͒ͼ͙ͦͤͤ·ͻ ͼ͔͔͚ͤͤͦͫͭ ͍ ͔͔͙͔ͫͪ͒ͤ ͍͎ͭͦͪͦͦ ͔͒ͫΎ͙͔͙ͭͭ͡Ύ ··L ͍͔͊͟Φ 

˿ͦͼ͙͎͙ͦͦ͡;͔͙͔ͫ͟ ͦͨͪͦͫ· ͍͎ͣͦͫͦͫͦͦ͟͟ ͔ͫͭͯ͒ͤ;͔͍ͫͭ͊Σ ͍͔͔ͨͪͦ͒ͤͤ·͔ ˸˥̂ ͙ͣΦ ˶͍ͦͣͦͤͦͫͦ͊ ͍ нлмс-мф ͎ͦ͒ͯ 

͍͙͔͔ͫ͒ͭ͡Έ͍͔ͫͭͯͭ ͦ ͙͙͍͙͙͒ͦͣͤͪͦ͊ͤ ͙ͭͪ͊͒ͼ͙ͦͤͤ·ͻ ͼ͔͔͚ͤͤͦͫͭΥ см҈ ͍ ͊͟;͔͍͔ͫͭ ͍͋͊ͦ͘·ͻ ͼ͔͔͚ͤͤͦͫͭ 

͔͙͙ͦͭͣͭ͡ ζ͔ͫͣΈΌΣ ͙͔͔͚ͪͦ͒ͭ͡Σ ͍͔͙͍ͪͦ͒ͫͭͤͤͦ͟ηΣ ͍ ͊͟;͔͍͔ͫͭ ͔͙ͨͦͯͨͪ͡ͺ͔͙͚ͪͤ·ͻ ͼ͔͔͚ͤͤͦͫͭ ͔͙͙ͦͭͣͭ͡ 

͍͒ͦͪͦ͘Έ͔ όор҈ύΣ ͍ ͊͟;͔͍͔ͫͭ ͔͙ͨͪͺ͔͙͚ͪͤ·ͻ- ͒ͯ΄͔͍͔ͤͦ ͎͋͊ͦͨͦͯ͡͡;͙͔ όнф҈ύΣ ͔͙ͣ͊ͭͪ͊͡Έ͔ͤͦ 

͎͋͊ͦͫͦͫͭͦ͡Ύ͙͔ͤ όнт҈ύΦ ˻͔͙ͭͣͭͣΣ ;ͭͦ ͙͔͋ͪ͊͡͡Έͤ·͔ ͼ͔͙ͤͤͦͫͭ ͔ͤ ͍ͦ΄͙͡ ͍ ͍ͫͦͫͭ͊ ͊͟͟ ͼ͔͔͚ͤͤͦͫͭ Ύ͒ͪ͊Σ ͭ͊͟ 

͙ ͔͙ͨͦͯͨͪ͡ͺ͔͙͙ͪΦ ώпϐ 

ˤ͔͙͚͔ͫͪͦͫͫͫͦ͟ ͫͦͼ͙͎͙ͦͦ͡;͔͔ͫͦ͟ ͙͔͍͙͔ͫͫ͒ͦ͊ͤ͡Σ ͍͔͔͔ͨͪͦ͒ͤͤͦ ͍ нлнп ͎ͦ͒ͯ ˿ͦ͋ͪ͊ͤͤ·͔ ͍ 

͔ͪͯ͘͡Έ͔ͭ͊ͭ ͔͔͔͙͍͎ͪͨͪͤͭ͊ͭͤͦͦ͘ ͍͔͙͚͎ͫͪͦͫͫͫͦͦ͟ ͫͦͼ͙͎͙ͦͦ͡;͔͎ͫͦͦ͟ ͦͨͪͦͫ͊ ͍ ос ͔͎͙ͪͦͤ͊ͻ ˾͙͙ͦͫͫ ͒͊ͤͤ·͔ 

͍͙͔͔ͫ͒ͭ͡Έ͍ͫͭͯΌͭΣ ;ͭͦ ͔͔ͪͫͨͦͤ͒ͤͭ· ͙͔ͨͦͦ͗ͭ͡͡Έͤͦ ͦͼ͔͙͍ͤ͊Όͭ ͍͔͔ͫͦͪͣͤͤͯΌ ͙͗ͤ͘Έ ͍ ˾͙͙ͦͫͫΦ сп҈ 

ͦͼ͔͙͍ͤ͊Όͭ ͤ·͔ͤ΄ͤΌΌ ͙͗ͤ͘Έ ͍ ͚ͭͦ ͙͙͡ ͙͚ͤͦ ͔͔ͣͪ ͙͔ͨͦͦ͗ͭ͡͡ΈͤͦΣ ͭͦ͡Έͦ͟ ол҈ ͙ͦͭͪͼ͔͊ͭ͡ΈͤͦΦ ˤ·ͫͦ͊͟Ύ 

ͦͼ͔ͤ͊͟ ͔ͤͪ͊ͪ͘·͍ͤͦ ͍ͫΎ͊ͤ͊͘ ͫ ͦ΅ͯ΅͔͙͔ͤͣ ͔͙ͣ͊ͭͪ͊͡Έ͎ͤͦͦ ͎͋͊ͦͨͦͯ͡͡;͙ΎΦ мф҈ ͔͔͍ͪͫͨͦͤ͒ͤͭͦ ͦͼ͔͙͍ͤ͊Όͭ 

͔͎ͦ ͊͟͟ ζ͎͋͊ͦͨͦͯ͡͡;͔ͤͦηΣ ͔΅͔ со҈ ͊͟͟ ͨͦ͡ͻ͔ͦΣ ͭͦ͡Έͦ͟ мт҈ ͦͼ͔͙͍ͤ͊ΌͭΣ ͟ ͊͟ ͨͦ͡ͻ͔ͦΦ ˻͒ͤ͊ͦ͟ ͫͦͼ͙͊͡Έͤ͊Ύ 

͙͒ͺͺ͔͔ͪͤͼ͙͊ͼ͙Ύ ͔͙ͣͦͦ͒͗͡Σ ͪ͊ͪ͘·͍ ͔ͣ͗͒ͯ ͫͦͼ͙͊͡Έͤͦ-Ή͙ͦͤͦͣ͟;͔͙ͫͣ͟ ͍͔ͯͪͦͤͣ ͙͙͗ͤ͘ ͍ ͪ͊ͤ͘·ͻ 

͔͎͙ͪͦͤ͊ͻ ˾͙͙ͦͫͫ ͔ͨͦͪͦ͗͒͊ͭ ͔͍͔ͤͪ͊ͤͦͣͪͤͦͫͭΈ ͦͼ͔ͤͦ͟ ͔͙ͣ͊ͭͪ͊͡Έ͚ͤͦ ͔͔ͦ͋ͫͨ;͔͙ͤͤͦͫͭ ͙͙͗ͤ͘Φ 

˽ͪͦΎ͍͡Ύ͔ͭͫΎ ͔ͫ͒ͯ͡Ό΅͊Ύ ͔͊ͦͤͦͣͪͤͦͫͭ͘͟ΈΥ ;͔ͣ ͍·΄͔ ͦͼ͔ͤ͊͟ ͍ͯͪͦͤΎ ͙͙͗ͤ͘- ͭ ͔ͣ ͯ͡;΄͔ ͦͼ͔ͤ͊͟ ͙͙͗ͤ͘ ͍ 

͔ͫͭͪ͊ͤΦ ˹͔͎͙͍͊ͭͤ·͔ ͦͼ͔͙ͤ͟ ͍ͯͪͦͤΎ ͔͙ͣ͊ͭͪ͊͡Έ͎ͤͦͦ ͎͋͊ͦͨͦͯ͡͡;͙Ύ ͨͦͪͦ͗͒͊Όͭ ͙ͦͭͪͼ͔͊ͭ͡Έͤ·͔ ͦͼ͔͙ͤ͟ 

ͦ͋΅͔͚ ͙͙͗ͤ͘ ͍ ͔ͫͭͪ͊ͤ ώсϐΦ ˤ ͍͙ͯͫͦ͡Ύͻ ͙ͫͭ͊͋͡Έ͙ͤͦͫͭ ͫͦͼ͙͊͡Έͤͦ-Ή͙ͦͤͦͣ͟;͔͎ͫͦͦ͟ ͍͙͙ͪ͊ͭ͘Ύ ͙͔͗ͤͤͤ͘·͔ 

ͨ͊ͤ͡· ͔͙ͣͦͦ͒͗͡ ͦͤ͟ͼ͔͙ͤͭͪͪͯΌͭͫΎ ͍͎ͦͪͯ͟ ͔ͫͣΈ͙ ͙ ͔͔͚͒ͭΦ ˽͙ͪ Ήͭͦͣ ͙͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͨͦ͊͘͟·͍͔͊ͭ 

ͫͦͼ͙͊͡Έͤ·͚ ͙͙ͦͨͭͣͣ͘ ͔͙ͣͦͦ͒͗͡Σ ͍͔͔ͯͪͤͤͦͫͭΈ ͍ ͭͦͣΣ ;ͭͦ ͍͔ͨͦͫͭ͊ͤͤ͡·͔ ͙͔͗ͤͤͤ͘·͔ ͼ͔͙͡ ͔͙͔ͪ͊ͯͣ͘͡·Φ 

нп҈ ͔͔͍ͪͫͨͦͤ͒ͤͭͦ ͔͔ͯ͋͗͒ͤ·Σ ͭͦ ͔ͯ͗ ͫͦ͒͊ͭ͘Έ ͻͦͪͦ΄ͯΌ ͔ͪͨͯ͟͟Ό ͔ͫͣΈΌΣ ͔΅͔ тл҈ ͔͔ͯ͋͗͒ͤ·Σ ;ͭͦ ͙ͣ 

ͯ͒͊ͫͭͫΎ Ήͭͦ ͔ͫ͒͊ͭ͡Έ ͍ ͋ͯ͒ͯ΅͔ͣΦ ́ͦ ͔͗ ͔͊ͫ͊ͭͫ͟Ύ ͙ ͍͙͙ͦͫͨͭ͊ͤΎ ͔͔͚͒ͭΣ уу҈ ͦͨͪͦ΄͔ͤͤ·ͻ ͔͔ͯ͋͗͒ͤ·Σ ;ͭͦ 

͙ͣ ͯ͒͊ͫͭͫΎ ͍͙ͦͫͨͭ͊ͭΈ 

͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͫͦ͋ͪ͊ͤͤ·͚ Ή͙͙ͣͨͪ;͔͙͚ͫ͟ ͔͙ͣ͊ͭͪ͊͡ ͍͙ͨͦͦ͘͡͡ ͙͒ͦͨͦͤͭ͡Έ ͎͙͔ͨͦͭͯ͘ ͦ 

͍͙͔͚͍͙͙͊ͣͦ͒ͫͭ͘ ͙ͭͪ͊͒ͼ͙ͦͤͤ·ͻ ͙ ͙͔͋ͪ͊͡͡Έͤ·ͻ ͼ͔͔͚ͤͤͦͫͭ ͺͯͭͯ͊͟͡ͼ͙ͦͤͤ·ͣ ͻ͔͊ͪ͊ͭͪͦͣ͟ ͎͒͊ͤͤͦͦ 

ͨͪͦͼ͔ͫͫ͊ ͙ ͔͔͙ͦͨͪ͒ͭ͡Έ Ήͭ͊ͨ· ͙͙͙͒ͤ͊ͣ͟ ͍͙͙ͪ͊ͭ͘Ύ ͙͔ͫͫͭͣ· ͼ͔͔͚ͤͤͦͫͭ ͍͔͎ͨͦͫͭͫͦͭͫͦͦ͟ ͔ͫͭͯ͒ͤ;͔͍ͫͭ͊ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ  

мΦ ˤ͍ͦͦͫͦ͟͡ ˮΦˤΦ ˿͙͔ͫͭͣ͊ ͼ͔͔͚ͤͤͦͫͭ ͙͚͎ͪͦͫͫͫͦͦ͟ ͔ͫͭͯ͒ͤ;͔͍ͫͭ͊Φ-˸Υ ͙͍͔͙͔̂ͤͪͫͭͭΣ нллфΦ-нрлͫΦ  

нΦ ˤ͙΄͔͍͙͚ͤͫ͟ ˤΦ́ΦΣ ̊͊ͭͦ͟ ̑Φ˾Φ ˿͔ͭͯ͒ͤͭ фл-ͻ ͎͍ͦ͒ͦ-ͫͦͼ͙ͦͯ͟͡Έͭͯͪͤ͊Ύ ͙͙͒ͤ͊ͣ͊͟κκ ˿ͦͼ͙ͫΣ мффуΣ Ѕмн 

оΦ ˴͍͔͍ͦ͊͊͡ ́ΦˤΦΣ ˬ͎͙ͦͤ ˢΦˮΦΣ ˿͔͔͔͍ͤ͊͘͡ ˢΦˮΦΣ ˿͔͍ͭͨ͊ͤͦ͊ ˻Φ˴ΦΣ ̑΄͙ͤ͊ ́ΦˮΦ ˿ͦͼ͙͊͡Έ͔ͤͦ ͫ͊ͣͦ;͍͍͙͔ͯͫͭ 

͔ͫͭͯ͒ͤ;͔͍ͫͭ͊Φ ͔̇ͤͤͦͫͭͤ·͔ ͙͔ͦͪͤͭ͊ͼ͙͙ ͫͭ͊ͪ΄͔͙͍͊ͫͫͤͦ͟͟͡κκ ˾͙ͦͫͫΎΥ ͔͔͙͔ͨͪͦ͒ͦͤ͡ ͤ͊ͼ͙ͦͤ͊͡Έ͚ͤͦ 

͊ͭ͊ͫͭͪͦ͟ͺ·Φ-˸ΦΣ мфффΦ-˿Φмну 

пΦ˶͙͊ͨͤ ˹ΦˮΦ ˨͙͙ͤ͊ͣ͊͟ ͼ͔͔͚ͤͤͦͫͭ ͔͔͙ͤ͊ͫͤ͡Ύ ͔ͪͺ͙͔͚ͦͪͣͪͯͣͦ ˾͙͙ͦͫͫΦ-˸ΦΥ ͙̏͒ͣͦͪ͊͡ ̂˾˿˿Σ мффн 

рΦ ˸͔ͦͦ͒͗͡Έ ͍͚ͤͦͦ ˾͙͙ͦͫͫΦ ͔̇ͤͤͦͫͭͤ·͔ ͙͙͔ͨͪͦͪͭͭ·κκisrasκ  ͤ͊ͯ;ͤ·͚ ͒ ͦ͊͒͟͡Σ нлнпΦ 

сΦ ˻͙͍ͫͨͦ͊ ˹Φ˥ΦΣ ˿͙ͤΎ͍ͦ͟ ˢΦˤΦΣ ˩͙͡΄͔͍ ˿Φ˻ΦΣ ˴͔͍͙͚͊ͤͫ͟ ˽Φ˿ΦΣ ́ͪͦͺ͙͍ͣͦ ˿ΦˤΦ ˢ͙͙ͤ͊ͭ͡;͔͙͚ͫ͟ ͦͭ;͔ͭ ͨͦ 

͙͎ͭͦ͊ͣ ͫͦͼ͙͎͙ͦͦ͡;͔͎ͫͦͦ͟ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ζ˿ͦͼ͙͊͡Έͤ·͚ ͔ͨͦͪͭͪͭ ͍͔͔͎ͫͦͪͣͤͤͦͦ ͙͚͎ͪͦͫͫͫͦͦ͟ ͔ͫͭͯ͒ͤͭ͊ηΦ-

˸ΦΣ ˸˥̂Σ нлмтΦ-˿Φнл 

тΦ ˿͙ͦͪͦͤ͟ ˽ΦˢΦ ˥͍͊ͤ͡·͔ ͔͔ͭͤ͒ͤͼ͙͙ ͤ͊΄͔͎ͦ ͍͔͔͙ͪͣͤΦ- ˸ ΦΥ˹͊ͯ͊͟Σ мффтΦ-ормͫΦ 

уΦ ͍̉ͯͨͪͦ ˤΦˮΦΣ ˭ͯ͋ͦ͟ ̑ΦˢΦΣ ͙̂͡ΈΎͣͫ ˸͔ͦͦ͒͗͡Έ ͍ ͦ͋΅͔͍͔ͫͭ ͙ͪͫ͊͟Φ-˸ΦΣ нллмΦ-˿Φмфп-198 
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ˢͤͤͦͭ͊ͼ͙Ύ 

͙̅ͦͫͦ͡ͺ͙Ύ ͤ͊ ͨͪͦͭΎ͔͙͙͗ͤ ͍͔͍ͦ͟ ͔͙ͫͭͪͣͭͫΎ ͍͔͙ͦͭͭͭΈ ͤ͊ ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έͤ·͔ ͍ͦͨͪͦͫ· ͋·͙ͭΎΣ 

͙ͨͦͤ͊ͤ͘ΎΣ ͙ͣͦͪ͊͡ ͙ ͫͣ·ͫ͊͡ ͙͙͗ͤ͘Φ ˻͍ͫͤͦͤ·͔ ͔ͨͪͦ͋ͣ͡· ͺ͙ͦͫͦ͡ͺ͙͙ τ Ήͭͦ ͫͦͦͭͤͦ΄͔͙͔ͤ ͔͙͙ͣ͊ͭͪ ͙ 

͙ͫͦͤ͊ͤ͘ΎΣ ͍͔ͨͦͤ͊͊ͣͦͫͭ͘Έ ͙ͣͪ͊Σ ͼ͔͙ͤͤͦͫͭΣ ͍ͫͦ͋ͦ͒͊ ͍͙ͦ͡ ͙ ͙͙ͫͭͤ͊Φ ˽͙ͯͭ ͙ͻ ͔ͪ΄͔͙ͤΎ ͺ͙ͦͪͣͪͯΌͭͫΎ ͍ 

ͪ͊ͣ͊͟ͻ ͙ͪ͊͘͡;ͤ·ͻ ͺ͙ͦͫͦ͡ͺ͙ͫ͟ͻ ͍͔͙͚ͤ͊ͨͪ͊ͤ͡ τ ͔͙͙ͣ͊ͭͪ͊ͣ͊͘͡Σ ͙͔͙͒͊ͣ͊͘͡Σ Ή͙͔ͫͭͤ͘͟ͼ͙͙͊ͣ͊͘͡ ͙ 

͎͙ͨͪ͊ͣ͊ͭͣ͊͘Φ ˤ ͫͭ͊ͭΈ͔ ͙͍ͪ͊ͫͫͣ͊ͭͪ͊ΌͭͫΎ ͟͡Ό;͔͍·͔ ͺ͙ͦͫͦ͡ͺ͙͔ͫ͟ ͔ͨͪͦ͋ͣ͡· ͙ ͨͦ͒ͻͦ͒· ͟ ͙ͻ ͙͙ͨͦͤͣ͊ͤΌ 

͍ ͔͔ͦͤͭͫͭ͟͟ ͍͔͔͎ͫͦͪͣͤͤͦͦ ͣ·΄͔͙ͤ͡ΎΦ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ  

͙ͨͫͻ͎͙ͦͦ͡ΎΣ ͺ͙ͦͫͦ͡ͺ͙ΎΣ ͙ͤ͊ͤ͘ΎΣ͍ͨͪ͊͒͊Φ 

 

Shamyammedov Mekan Dovletovich 

Teacher of the Department of Social Sciences 

Myrat Garryev State Medical University of Turkmenistan 

 

MAIN PROBLEMS IN PHILOSOPHY AND THEIR SOLUTIONS 

 

Abstract 

Throughout centuries, philosophy has sought to answer fundamental questions about existence, 

knowledge, morality, and the meaning of life. The main philosophical problems include the relationship 

between matter and consciousness, the knowability of the world, values, free will, and truth. Their solutions 

are developed within various philosophical schools such as materialism, idealism, existentialism, and 

pragmatism. The article discusses the major philosophical problems and approaches to their interpretation 

in modern thought. 

Keywords:  

philosophy, consciousness, knowledge, being, truth. 

 

ˤ͍͔͔͙͔͒ͤ 

͙̅ͦͫͦ͡ͺ͙Ύ τ Ήͭͦ ͦͫͦ͋͊Ύ ͺͦͪͣ͊ ͙͍͔͙ͣͪͦͦͪͤ͘͘ΎΣ ͙͔ͫͫ͒ͯ͡Ό΅͊Ύ ͔͔ͨͪ͒͡Έͤ·͔ ͍͙ͦͫͤͦ͊ͤΎ 

;͔͍͔ͦ͡;͔͎ͫͦͦ͟ ͋·͙ͭΎ ͙ ͣ·΄͔͙ͤ͡ΎΦ ˻ͤ͊ ͔͙ͫͭͪͣͭͫΎ ͨͦͤΎͭΈΣ ͊͟͟ ͔ͯͫͭͪͦͤ ͙ͣͪΣ ͍͊ͦ͊͟͟ ͙ͨͪͪͦ͒͊ ;͔͍͔ͦ͊͟͡ 

͙ ͍ ;͖ͣ ͊͘͟͡Ό;͔͊ͭͫΎ ͫͣ·ͫ͡ ͙͙͗ͤ͘Φ ˿ ͔͍͔͚͒ͪͤ΄͙ͻ ͍͔͖ͪͣͤ ͺ͙ͦͫͦ͡ͺ͙͔ͫ͟ ͪ͊ͣ͘·΄͔͙ͤ͡Ύ ͍͙ͫͦͨͪͦͦ͗͒͊͡ 

͍͙͙͔ͪ͊ͭ͘ ͙ͤ͊ͯ͟Σ ͯ͟͡Έͭͯͪ· ͙ ͙ͣͦͪ͊͡Φ ˻͍ͫͤͦͤ·͔ ͔ͨͪͦ͋ͣ͡· ͺ͙ͦͫͦ͡ͺ͙͙ ͦͫͭ͊ΌͭͫΎ ͊ͭͯ͊͟͡Έͤ·͙ͣΣ ͭ͊͟ ͊͟͟ 

͊ͫ͊͟ΌͭͫΎ ͙͍͔ͯͤͪͫ͊͡Έͤ·ͻ ͍͍ͦͨͪͦͫͦΣ ͦͭ ͦͭͦͪ͟·ͻ ͍͙͙͊ͫͭ͘ ͫ͊ͣͦ ͙͙͔ͨͦͤͣ͊ͤ ;͔͍͔ͦ͊͟͡ ͊͟͟ ͎ͪ͊ͯͣͤͦͦ͘ 

ͫͯ΅͔͍ͫͭ͊Φ 

˽͔ͪͦ͋ͣ͊͡ ͋·͙ͭΎ ͙ ͔͙͙ͣ͊ͭͪΦ 

˽͔ͪͦ͋ͣ͊͡ ͋·͙ͭΎ τ ͼ͔ͤͭͪ͊͡Έͤ͊Ύ ͍ ͺ͙ͦͫͦ͡ͺ͙͙Φ ˩͖ ͫͯ΅ͤͦͫͭΈ ͙ͫͦͫͭͦͭ ͍ ͦͫͣ·͔͙͙ͫͤ͡ ͍ͦͨͪͦͫ͊Υ ζ̉ͭͦ 

ͫͯ΅͔͍͔ͫͭͯͭΚη ˸͔͙͙͊ͭͪ͊ͫͭ͡· ͍͔ͯͭͪ͗͒͊ΌͭΣ ;ͭͦ ͍ͦͫͤͦ͊ ͙ͣͪ͊ τ ͔͙ͣ͊ͭͪΎΣ ͊ ͙͔ͫͦͤ͊ͤ͘ Ύ͍͡Ύ͔ͭͫΎ ͔͖ 

͍͚͍ͫͦͫͭͦͣΦ ˮ͔͙͒͊ͫͭ͡·Σ ͙͍ͤ͊ͨͪͦͭΣ ͫ;͙ͭ͊ΌͭΣ ;ͭͦ ͔͍͙ͨͪ;ͤ͊ ͒ͯͻ͍ͦͤ͊Ύ ͫͯ͋ͫͭ͊ͤͼ͙Ύ ͙͙͡ ͙͔͒ΎΦ ˿͍͔͔ͦͪͣͤͤ·͔ 

ͺ͙ͦͫͦ͡ͺ· ͔ͫͭͪͣΎͭͫΎ ͦ͋Ά͔͙͙͒ͤͭΈ Ή͙ͭ ͨͦ͒ͻͦ͒·Σ ͙͍ͪ͊ͫͫͣ͊ͭͪ͊Ύ ͋·͙͔ͭ ͊͟͟ ͔͙͍͒ͤͫͭͦ ͔͙ͣ͊ͭͪ͊͡Έ͎ͤͦͦ ͙ 

͒ͯͻ͍͎ͦͤͦͦΦ ˻ͫͣ·͔͙͔ͫͤ͡ Ή͚ͭͦ ͔ͨͪͦ͋ͣ͡· ͎͔ͨͦͣͦ͊ͭ ͨͦͤΎͭΈ ͔ͣͫͭͦ ;͔͍͔ͦ͊͟͡ ͍ ͙͔ͣͪ ͙ ͔͎ͦ ͍ͫΎ͘Έ ͫ 

͙͚ͨͪͪͦ͒ͦΦ 
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˽͔ͪͦ͋ͣ͊͡ ͙ͫͦͤ͊ͤ͘Ύ ͙ ͙ͨͦͤ͊ͤ͘ΎΦ 

˿͙͔ͦͤ͊ͤ͘ τ Ήͭͦ ͫͨͦͫͦ͋ͤͦͫͭΈ ;͔͍͔ͦ͊͟͡ ͦͭͪ͊͗͊ͭΈ ͔͚͍͙͔͒ͫͭͭ͡ΈͤͦͫͭΈ ͙ ͍ͦͫͦͤ͊͊ͭ͘Έ ͍͖ͫͦ 

ͫͯ΅͔͍͍͙͔ͫͭͦ͊ͤΦ ˥͍͊ͤ͡·͚ ͍ͦͨͪͦͫ ͺ͙ͦͫͦ͡ͺ͙͙ ͙ͨͦͤ͊ͤ͘Ύ τ ͍ͦͣͦ͗ͤͦ͘ ͙͡ ͍͔͔͒ͦͫͭͦͪͤͦ ͙͔ͤ͊ͤ͘ ͙ͣͪ͊Φ 

˿͔͙͙ͨͭ͟͟ ͔͍ͫͦͣͤ͊ΌͭͫΎ ͍ ͊͋ͫͦ͡Ό͚ͭͤͦ ͙͙͔ͫͭͤΣ ͊ ͪ͊ͼ͙͙ͦͤ͊ͫͭ͡· ͍͔ͪΎͭ ͍ ͙ͫͯ͡ ͪ͊ͯͣ͊͘Φ ͙͙̏ͣͨͪͣ͘ ͙ 

͔͙ͫͤͫͯ͊ͣ͘͡ ͨͦ͒;͖͙͍ͪ͊͟Όͭ ͪͦ͡Έ ͦͨ·ͭ͊ ͙ ͦ΅ͯ΅͔͙͚ͤΦ ˿͔͎ͦ͒ͤΎ ͺ͙ͦͫͦ͡ͺ͙Ύ ͙ͨͦͤ͊ͤ͘Ύ ͦ͋Ά͔͙͒ͤΎ͔ͭ Ή͙ͭ 

ͨͦ͒ͻͦ͒·Σ ͙ͯ͘;͊Ύ ͍͙͔͚͍͙͔͊ͣͦ͒ͫͭ͘ ͫͯ͋Ά͔ͭ͊͟ ͙ ͦ͋Ά͔ͭ͊͟ ͍ ͨͪͦͼ͔͔ͫͫ ͣ·΄͔͙ͤ͡Ύ ͙ ͍͙ͦͫͨͪΎ͙ͭΎΦ 

˽͔ͪͦ͋ͣ͊͡ ͙͙ͫͭͤ·Φ 

ˮ͙ͫͭͤ͊ τ ͟͡Ό;͔͍͊Ύ ͔͎͙͊ͭͦͪ͟Ύ ͺ͙ͦͫͦ͡ͺ͙͙Σ ͦͭͪ͊͗͊Ό΅͊Ύ ͍͔͍͙͔ͫͦͦͭͭͫͭ ͙ͤ͊ͤ͘Ύ ͔͚͍͙͔͒ͫͭͭ͡Έ͙ͤͦͫͭΦ 

˿ͯ΅͔͍͔ͫͭͯͭ ͔͍ͣͤͦ͗ͫͭͦ ͔͙͚ͭͦͪ ͙͙ͫͭͤ·Υ ͔͔ͦͪͪͫͨͦͤ͒ͤͭͫ͊͟͟ΎΣ ͎͔͔ͦͪͤͭͤ͊͟ΎΣ ͎͙ͨͪ͊ͣ͊ͭ;͔ͫ͊͟Ύ ͙ 

͙͍͙ͦͤͫͭͪͯͭͫͭͫ͊͟͟͟ΎΦ ˴͊͗͒͊Ύ ͙͘ ͙ͤͻ ͨͦ-͍͔ͫͦͣͯ ͦ͋ΆΎͫͤΎ͔ͭΣ ͊͟͟ ;͔͍͔ͦ͟͡ ͍͙͍͔ͯͫͭ͊ͤ͊͊ͭ͡ ͙͙ͫͭͤͯΦ 

˿͍͔͔ͦͪͣͤͤ·͔ ͨͦ͒ͻͦ͒· ͨͦ͒;͖͙͍ͪ͊͟Όͭ ͙͔ͦͭͤͦͫͭ͡ΈͤͦͫͭΈ ͙ͤ͊ͤ͘Ύ ͙ ͍͙͙͊ͫͣͦͫͭ͘Έ ͙͙ͫͭͤ· ͦͭ ͔ͦͤͭͫͭ͊͟͟Φ 

ˤ͊͗ͤͦ ͔ͤ ͭͦ͡Έͦ͟ ͔͙ͫͭͪͣͭΈͫΎ ͟ ͙͙͔ͫͭͤΣ ͤͦ ͙ ͙ͨͦͤͣ͊ͭΈ ͔͖ ͎͙ͦͪ͊ͤ;͔ͤͤͦͫͭΈ ͙ ͙͙͒ͤ͊ͣ;ͤͦͫͭΈ ͍ ͍͙ͯͫͦ͡Ύͻ 

͍͙͙ͪ͊ͭ͘Ύ ͙ͤ͊ͯ͟ ͙ ͯ͟͡Έͭͯͪ·Φ 

˽͔ͪͦ͋ͣ͊͡ ;͔͍͔ͦ͊͟͡ ͙ ͫͣ·ͫ͊͡ ͙͙͗ͤ͘Φ 

ˤͦͨͪͦͫ ͦ ͫͣ·͔ͫ͡ ;͔͍͔ͦ͡;͔͎ͫͦͦ͟ ͫͯ΅͔͍͍͙ͫͭͦ͊ͤΎ ͍͔ͦͤͯͭ͡ ͺ͙ͦͫͦ͡ͺ͍ͦ ͍͔ͫͻ ͍͔͖ͪͣͤΦ 

͙͔̏ͫͭͤ͘͟ͼ͙͙͊ͫͭ͡·Σ ͙͔ͭ͊͟ ͊͟͟ ˴͊ͣΌ ͙ ˿͊ͪͭͪΣ ͫ;͙͙ͭ͊͡Σ ;ͭͦ ;͔͍͔ͦ͟͡ ͫ͊ͣ ͖ͫͦ͒͊ͭ͘ ͫͣ·ͫ͡ ͍͔͚ͫͦ ͙͙͗ͤ͘ ;͔͔ͪ͘ 

͍·͋ͦͪ ͙ ͔͚͍͙͔͒ͫͭΦ ˾͔͙͎͙ͦͤ͊͘͡Ύ ͺ͙ͦͫͦ͡ͺ͙Ύ ͍͙͙͒ͭ ͫͣ·ͫ͡ ͍ ͔͙͙ͫͯ͗ͤ͡ ˣ͎ͦͯΣ ͊ ͎͙ͯͣ͊ͤͫͭ· τ ͍ 

͔͙ͫ͊ͣͦͪ͊͊͘͡ͼ͙͙ ͙ ͍͙͙͙ͪ͊ͭ͘ ͙͡;͙ͤͦͫͭΦ ˽͙ͦͫ͟ ͫͣ·ͫ͊͡ ͎͔ͨͦͣͦ͊ͭ ;͔͍͔ͦͯ͟͡ ͔͔ͨͪͦ͒ͦͭ͡Έ ͍͔͙͔ͤͯͭͪͤͤ 
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METHODOLOGY OF TEACHING THE TURKMEN LANGUAGE 

 

Abstract 

The methodology for teaching the Turkmen language involves a range of strategies tailored to 

effectively impart linguistic competence, encompassing its unique phonology, morphology, syntax, and 

communicative skills. As a Turkic, agglutinative language, Turkmen presents specific challenges, particularly 

in mastering its rich system of suffixes and vowel harmony. This article analyzes the modern pedagogical 

approach to teaching Turkmen, focusing on the application of Communicative Language Teaching (CLT), 

structural-morphological instruction (to address agglutination), and the vital role of cultural immersion and 

technology in language acquisition across various educational levels. 

Keywords:  

turkmen language teaching, methodology, communicative language teaching (CLT), agglutinative language, 

vowel harmony, structural instruction, cultural fluency, language acquisition, turkic languages. 

 

1. Introduction: Context and Linguistic Challenges 

The Turkmen language is a crucial element of the nation's identity and a primary medium for 

education. Effective teaching must address its core linguistic features: 

¶ Agglutination: Words are constructed by adding multiple, distinct suffixes to a single root (e.g., a 

simple root can take suffixes for negation, possibility, tense, and person). Instruction must prioritize the 

systematic understanding of suffix order and function. 

¶ Vowel Harmony: This phonological rule dictates that vowels within a single word must belong to the 

same category (either front or back vowels). This rule profoundly impacts morphology and requires extensive 

auditory and pronunciation practice. 

¶ Cultural Fluency: The language is intrinsically linked to culture, meaning instruction must integrate 

cultural context, traditions, and national literature. 

2. Core Pedagogical Approaches 

Modern Turkmen language instruction utilizes established language teaching models adapted 

specifically for its structure. 

2.1. Communicative Language Teaching (CLT) 

CLT is paramount, focusing on the student's ability to use the language effectively in real-life situations. 

¶ Goal: Prioritizing communicative competence (fluency and message transfer) over absolute 

grammatical perfection in the initial stages. 

¶ Activities: Utilizing role-playing dialogues (e.g., market interactions, social conversations) and group 

tasks that require students to negotiate and collaborate in the target language. 

2.2. Structural-Morphological Instruction 

Given the complexity of the agglutinative structure, CLT must be balanced with direct, systematic 

instruction on morphology. 

¶ Systematic Suffix Training: Instruction must be highly organized, teaching the precise function and 

proper application order of the many suffixes (e.g., suffixes for case, tense, possession). This often involves 

using visual aids, charts, and intensive pattern practice drills to automate the correct application of suffixes 

and adherence to vowel harmony rules. 
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¶ Root Identification: Training students to consistently identify the core word root from the 

surrounding affixes is essential for expanding vocabulary and understanding how word families are 

constructed. 

3. Integration of Culture and Technology 

To build cultural fluency, language lessons must incorporate authentic content and modern tools. 

¶ Literature and Heritage: Utilizing excerpts from classical poets like Magtymguly Pyragy (for historical 

context) and contemporary authors for reading comprehension. Analyzing traditional proverbs provides vital 

insight into national values and idiomatic expressions. 

¶ Technological Tools: 

o Blended Learning: Using online platforms for self-study drills on grammar and vocabulary 

(especially flashcards to learn suffixes and their variations). 

o Authentic Media: Incorporating films, news broadcasts, and music to expose students to varied 

accents, speeds, and vocabulary used in real-time communication. 

4. Conclusion 

The effective methodology for teaching the Turkmen language is an integrated approach that 

successfully balances the need for communicative competence with the structural demands of an 

agglutinative system. By systematically teaching morphological rules alongside the proactive deployment of 

CLT techniques and culturally rich materials, educators can empower students to achieve high levels of 

fluency and literacy, thereby preserving and promoting the language. 
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ANTONYMS IN TURKMEN AND ARABIC LANGUAGES 

 

Abstract 

The study of antonyms (words with opposite meanings) in the Turkmen and Arabic languages reveals 

contrasting linguistic approaches to expressing opposition, driven by their distinct genetic classifications 

(Turkic and Semitic, respectively) and morphological structures. While Turkmen utilizes an agglutinative 
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structure where antonymy is often established through negation, derivation, or simple lexical pairs, Arabic 

relies on a root-based (triliteral) morphology where opposition is often inherent in the root's core meaning 

or achieved through complex derivational patterns. This article analyzes the primary methods by which 

antonymy is formed and categorized in both languages, comparing direct lexical opposition, morphological 

negation, and the impact of polysemy and cultural context on the conceptualization of opposites. 

Keywords:  

antonyms, turkmen language, arabic language, comparative linguistics, turkic languages, semitic languages, 

agglutination, triliteral root, lexical opposition, morphology. 

 

1. Introduction to Antonymy and Linguistic Structure 

Antonymy is a semantic relation fundamental to language, defining concepts through opposition.1 

Comparing antonymy in Turkmen and Arabic is instructive because they represent two fundamentally 

different language families: 

¶ Turkmen: An agglutinative language where words are built by stringing together affixes.2 

¶ Arabic: A fusional language based on the triliteral root system, where word forms are derived by 

inserting vowels and affixes into a root pattern.3 

This difference in structure heavily influences how opposites are created and categorized. 

2. Antonyms in the Turkmen Language (Turkic/Agglutinative) 

In Turkmen, antonymy is primarily characterized by direct lexical pairs and highly productive, clearly 

defined morphological operations. 

2.1. Lexical Antonyms 

The most common form is direct lexical opposition, where two distinct words express opposite 

meanings. These are often simple, frequently used adjectives or adverbs: 

3. Antonyms in the Arabic Language (Semitic/Root-Based) 

!ǊŀōƛŎΩǎ ǳƴique triliteral root system means that antonymy is often interwoven with the morphological 

derivation process and semantic fields. 

3.1. Lexical Antonyms (Direct Opposition) 

3.2. Antonymy through Root Derivation and Verb Forms 

In Arabic, the pattern of antonymy is often observable within a single root's derived forms, although it 

is less systematic than negation in Turkmen: 

¶ The Concept of AἓŘņŘ ϸϜϸЎцϜ: Arabic linguistic tradition recognizes AἓŘņŘτwords that are aut-

antonyms (a single word having two opposite meanings). While not common in Modern Standard Arabic, this 

phenomenon reflects the language's tendency toward compactness and semantic density. An example is ЬЯϮ 

(jalal), which can mean both "great/important" and "insignificant/trivial." 

3.3. Negation 

Arabic relies primarily on external particles for negation, which acts as a primary form of opposition 

for verbs and phrases:4 

¶  ̲Ѐт̶̲Ю(laysa) for nominal sentences (e.g., He is not happy). 

¶  ̲ъ (ƭņ) for simple negation. 

¶ а(Ƴņ) and  ̶а̲Ю (lam) for past tense negation. 

4. Comparative Conclusion 

The study of antonymy in Turkmen and Arabic highlights their fundamental typological differences: 

1. Transparency of Negation: Turkmen uses highly transparent and productive affixal negation making 

morphological antonymy clear. Arabic relies on external particles for negation.5 

2. Morphological Focus: In Turkmen, opposition is primarily lexical or affixes-based. In Arabic, 
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opposition often relates to the triliteral root and the semantic field covered by its various derivational 

patterns. 

3. Syntactic Impact: Both languages utilize simple word order and function words (prepositions) to 

establish case-like relations (e.g., the locative equivalent), which avoids the morphological complexity 

associated with synthetic languages. 
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LOCATIVE SUFFIXES AND GRAMMATICAL CASES IN THE PERSIAN LANGUAGE 

 

Abstract 

The Persian language (Farsi) is generally classified as an analytic language, meaning grammatical 

relationships, such as those related to location, direction, and possession, are primarily indicated through 

prepositions, postpositions, and word order, rather than by inflecting nouns with complex case endings 

(suffixes), a feature common in synthetic languages like Latin or Russian. Despite this analytic nature, 

remnants of older, synthetic forms and the use of certain prepositions that function akin to locative markers 

are critical to understanding spatial and possessive relationships in Modern Persian. This article analyzes the 

standard methods used to express the equivalent of the Locative, Dative, and Accusative cases in Persian, 

focusing on the roles of the particles ra Ϝϼ, be йϠ, and prepositions of place, rather than true inflectional 

suffixes. 

 

Keywords:  

persian language, farsi, grammatical case, locative, analytic language, ra,  

prepositions, dative, accusative, syntax. 

 

1. Introduction: Analytic Structure of Persian 

Unlike Old Persian, which was a highly inflectional (synthetic) language with many case endings, 

Modern Persian has largely shed these suffixes. Grammatical cases τ which indicate a noun's function in a 
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sentence (e.g., subject, object, or location)τare now predominantly marked syntactically. The expression of 

spatial relationships, which would be handled by a Locative Case suffix in many other languages (like Turkmen 

or Turkish, as implied by the term "ŘǸǒǸƳ ƎƻǒǳƭƳŀƭŀǊ"), is handled by a fixed set of prepositions. 

2. Expressing Location (The Equivalent of the Locative Case) 

Modern Persian does not possess a true inflectional Locative Case suffix. Spatial relationships are 

managed entirely by prepositions. 

¶ Common Locative Prepositions: The most frequently used prepositions to indicate "in," "at," or "on" 

are: 

o dar ϼϸ: In/Inside. (e.g., dar xane ϼϸ йжϝ϶ - in the house) 

o bar ϼϠ) / ru-ye ͻмϼ: On/Upon. 

o pa-ye ͻϝ͟) / nazd-e ϸϾж: Near/At the foot of. 

¶ Historical Remnant: In older classical Persian (and occasionally in formal written Modern Persian), a 

noun ending in the suffix -e (often written as й̮) sometimes indicated an older oblique or locative function, 

though this is rare and non-productive today. 

3. The Dative Equivalent (Indicating Direction or Indirect Object) 

The equivalent of the Dative Case, which marks the indirect object or direction, is expressed using the 

preposition be йϠ. 

¶ Function of be: be indicates motion to or the recipient to whom an action is performed. 

o Example (Direction): man be Tehran raftam дв йϠ дϜϼлϦ аϦТϼ - I went to Tehran. 

o Example (Indirect Object): ketab ra be ou dadam ϞϝϦ  ͭϜϼ йϠ мϜ аϸϜϸ - I gave the book to him. 

4. The Accusative Marker ra 

The most famous particle functioning as a case marker in Persian is ra Ϝϼ). While it doesn't express 

location, it is critical for case marking. 

¶ Function of ra: ra marks the definite direct object of a transitive verb (the equivalent of the Accusative 

Case). It is always placed after the noun it modifies. 

o Example: sib ra xordam ϞтЂ Ϝϼ аϸϼм϶) - I ate the apple (definite). 

o Absence of ra indicates an indefinite direct object (sib xordam - I ate an apple). 

5. Conclusion 

Modern Persian employs a predominantly analytic system to express grammatical case relations. 

Rather than utilizing inflectional suffixes (like the ŘǸǒǸƳ ƎƻǒǳƭƳŀƭŀǊ of Turkic languages), it relies heavily on 

prepositions (dar, be) and the postpositional marker (ra) to determine the role of a noun within a sentence. 

This shift reflects a long-term linguistic evolution towards simplified morphology and increased reliance on 

syntax and function words. 
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NEUTRALITY: OUR NATIONAL PRIDE 

 

Abstract 

The status of Permanent NeutralityΣ ŎŜƭŜōǊŀǘŜŘ ŀƴƴǳŀƭƭȅ ŀǎ ǘƘŜ ŎƻǊƴŜǊǎǘƻƴŜ ƻŦ ǘƘŜ ƴŀǘƛƻƴΩǎ ƛŘŜƴǘƛǘȅΣ ƛǎ 

deeply intertwined with the concept of National Pride in Turkmenistan. Recognized by the United Nations 

General Assembly in 1995 (Resolution 50/80 A), this policy is more than a legal framework; it is a cultural 

philosophy that guides the country's domestic cohesion and foreign policy. This article explores how 

Permanent Neutrality contributes to national pride by ensuring sovereignty, promoting regional 

peacemaking, and serving as a platform for trust and dialogue on the global stage. It details how the policy 

reflects the historical wisdom of the Turkmen people and actively supports international initiatives, such as 

the International Year of Peace and Trust in 2025, solidifying the nation's positive image and influence. 

Keywords: 

ǇŜǊƳŀƴŜƴǘ ƴŜǳǘǊŀƭƛǘȅΣ ōƛǘŀǊŀǇƭȅƪ Ƴƛƭƭƛ ōǳȇǎanjymyz, national pride, Turkmenistan, un resolution 50/80 a, 

sovereignty, preventive diplomacy, international year of peace and trust. 

 

1. The Synthesis of Policy and Identity 

In Turkmenistan, the concept of Neutrality is inseparable from National Pride. This pride is derived 

from the fact that the nation's political strategy aligns perfectly with its historical values, which prioritize 

peace, hospitality, and self-reliance. 

¶ Sovereignty and Self-Determination: ¢ƘŜ ƎǊŜŀǘŜǎǘ ǎƻǳǊŎŜ ƻŦ ǇǊƛŘŜ ƛǎ ǘƘŜ ǇƻƭƛŎȅΩǎ Ǝuarantee of 

absolute sovereignty. Neutrality ensures that Turkmenistan remains free from military alliances and external 

political pressures, allowing it to determine its own domestic and foreign paths. This self-determination 

resonates strongly with the historical struggle for independence and unity. 

¶ A Unique Global Status: The rare and deliberate choice of Permanent Neutrality, and its subsequent 

unanimous endorsement by 185 UN member states in 1995, provides a distinct source of pride, positioning 

Turkmenistan as a unique and respected subject of international law. 

2. Neutrality as a Cultural and Historical Legacy 

¢ƘŜ ǇƻƭƛŎȅ ƻŦ ƴŜǳǘǊŀƭƛǘȅ ƛǎ ƴƻǘ ŀ ƳƻŘŜǊƴ ƛƴǾŜƴǘƛƻƴ ōǳǘ ŀ ǊŜŦƭŜŎǘƛƻƴ ƻŦ ǘƘŜ ¢ǳǊƪƳŜƴ ǇŜƻǇƭŜΩǎ ǘǊŀŘƛǘƛƻƴŀƭ 

wisdom, rooted in their role along the ancient Silk Road. 

¶ The Silk Road Legacy: Historically positioned at the crossroads of vast empires, the Turkmen people 

mastered the art of non-confrontation and diplomacy. The success of the great trading cities like Merv 

depended on trust and impartiality, ensuring safe passage for all merchants regardless of origin. This heritage 

is the cultural predecessor of modern diplomatic neutrality. 

¶ aŀƎǘȅƳƎǳƭȅΩǎ ±ƛǎƛƻƴΥ The 18th-century poet Magtymguly Pyragy championed the ideal of a united, 

strong, and peaceful nation (ϦōƛǊ ŘǀǿƭŜǘϦ). His vision of strength through unity and balance provides the 

philosophical bedrock for the nation's commitment to internal cohesion and a non-aggressive posture 

towards neighbors. 

3. Diplomatic Success and Global Recognition 

The active application of Positive Neutrality provides tangible reasons for national pride through 

diplomatic achievement. 
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¶ Peacemaking and Preventive Diplomacy: Turkmenistan proudly serves as a reliable, neutral platform 

for dialogue, exemplified by hosting the UN Regional Centre for Preventive Diplomacy for Central Asia 

(UNRCCA) in Ashgabat since 2007. This institutional role demonstrates a practical, proactive commitment to 

regional stability and conflict avoidance. 

¶ Global Initiatives (2025 IYPT): ¢ǳǊƪƳŜƴƛǎǘŀƴΩǎ successful initiative to declare 2025 as the 

International Year of Peace and Trust showcases its leadership at the global level. This initiative, coinciding 

ǿƛǘƘ ǘƘŜ олǘƘ ŀƴƴƛǾŜǊǎŀǊȅ ƻŦ bŜǳǘǊŀƭƛǘȅΣ ŦǊŀƳŜǎ ǘƘŜ ƴŀǘƛƻƴΩǎ ŎƻǊŜ ǾŀƭǳŜτTrust (Ynam)τas a universal 

solution for global instability. 

4. Neutrality and Economic Development 

National pride is also fueled by the economic benefits secured by the neutral status. 

¶ Reliable Partner: The guaranteed political stability provided by neutrality attracts foreign investment 

and secures major trans-regional infrastructure projects, such as energy pipelines and transport corridors. 

This makes Turkmenistan a reliable and indispensable transit hub, connecting East and West. 

¶ Sustainable Prosperity: By avoiding military expenditures and geopolitical entanglements, resources 

are channeled toward internal social and economic development, directly contributing to the population's 

welfare and a sense of progress. 

5. Conclusion 

The status of Permanent Neutrality is rightly designated as Our National Pride. It is a powerful synthesis 

of historical legacy, cultural philosophy, and modern political strategy. By upholding the principles of 

sovereignty, engaging actively in preventive diplomacy, and leading global initiatives such as the IYPT 2025, 

Turkmenistan solidifies its reputation as a consistent advocate for peace and mutual trust, giving the 

Turkmen people a profound source of national confidence and identity on the world stage. 
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TURKMENISTAN'S PERMANENT NEUTRALITY: A MODEL OF PROACTIVE DIPLOMACY 

 

Abstract 

¢ǳǊƪƳŜƴƛǎǘŀƴΩǎ ǇƻƭƛŎȅ ƻŦ Permanent Neutrality, formally recognized by the United Nations General 
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!ǎǎŜƳōƭȅ ƛƴ мффр όwŜǎƻƭǳǘƛƻƴ рлκул !ύΣ ǎǘŀƴŘǎ ŀǎ ǘƘŜ ŎƻǊƴŜǊǎǘƻƴŜ ƻŦ ǘƘŜ ƴŀǘƛƻƴΩǎ ŦƻǊŜƛƎƴ ǇƻƭƛŎȅ ŀƴŘ ƛŘŜƴǘƛǘȅΦ 

This doctrine is defined as "Positive Neutrality", distinguishing it from passive non-alignment by emphasizing 

active engagement in global and regional affairs to promote peace, stability, and mutual trust. This article 

examines the historical roots, legal foundations, and practical application of the Turkmen model. Key areas 

explored include its role in facilitating preventive diplomacy through the UN Regional Centre for Preventive 

Diplomacy for Central Asia (UNRCCA), its strategic importance for energy and transit cooperation, and its 

global advocacy for dialogue, exemplified by the declaration of 2025 as the International Year of Peace and 

Trust. 

Keywords:  

Permanent Neutrality, Turkmenistan, Positive Neutrality, UN Resolution 50/80 A, Preventive Diplomacy, 

UNRCCA, International Year of Peace and Trust, Central Asia, Geopolitics. 

 

1. The Genesis and Legal Framework 

The decision to adopt Permanent Neutrality was a strategic choice made upon gaining independence 

in 1991, aiming to guarantee security and freedom from external pressures in a geopolitically sensitive 

region. 

UN Recognition (1995): The status was legally established when the UN General Assembly unanimously 

adopted Resolution 50/80 A on December 12, 1995. This resolution legally requires UN member states to 

ǊŜǎǇŜŎǘ ¢ǳǊƪƳŜƴƛǎǘŀƴΩǎ ƛƴŘŜǇŜƴŘŜƴŎŜΣ ǎƻǾŜǊŜƛƎƴǘȅΣ ŀƴŘ ǘŜǊǊƛǘƻǊƛal integrity, and its commitment to non-

participation in military alliances. 

Constitutional Basis: The principles of neutrality are enshrined in the Constitutional Law of 

Turkmenistan on Permanent Neutrality, which prohibits the country from hosting foreign military bases or 

engaging in wars, except in the case of self-defense. 

International Day: The global significance of the model was reaffirmed when the UN General Assembly 

declared December 12 as the International Day of Neutrality in 2017. 

2. Positive Neutrality and Preventive Diplomacy 

The Turkmen model is actively employed as a tool for peacemaking and preventive diplomacy rather 

than passive isolation. 

UNRCCA Headquarters: The most significant practical manifestation of this policy is the hosting of the 

United Nations Regional Centre for Preventive Diplomacy for Central Asia (UNRCCA) in Ashgabat since 2007. 

This center assists the five Central Asian states in managing potential sources of conflict, particularly 

regarding shared water resources and security challenges. 

Mediation Role: Historically, Turkmenistan has leveraged its impartial status to offer its territory as a 

neutral platform for dialogue, most notably during the Inter-Tajik Peace Talks (1995ς1996), which 

contributed significantly to ending the civil war in Tajikistan. 

Afghan Policy: Turkmenistan maintains strictly balanced and cooperative relations with all external and 

internal Afghan parties, ensuring that its border remains stable and that it can continue to serve as a reliable 

humanitarian aid and energy transit route into the country. 

3. Economic Stability and Global Advocacy 

Neutrality forms the basis for Turkmenistan's economic strategy and its advocacy for dialogue on the 

world stage. 

Energy and Transit Security: The policy guarantees a politically stable environment, which is crucial for 

attracting investment and securing trans-regional projects. Turkmenistan's neutrality assures neighboring 

countries and international consumers that its large-scale energy and infrastructure initiatives (e.g., the TAPI 

gas pipeline) will remain free from military or political pressures, positioning it as a trusted transit hub. 
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Championing Trust at the UN: Turkmenistan has spearheaded several UN resolutions focused on 

dialogue and trust. The most prominent is the successful initiative to declare 2025 as the International Year 

of Peace and Trust, which encourages global actors to prioritize non-confrontational communication and 

mutual respect as a strategy for stability. 

4. Conclusion 

Turkmenistan's Permanent Neutrality is a robust, dynamic doctrine that has proven effective in 

guaranteeing national stability while actively contributing to regional and global security. By institutionalizing 

preventive diplomacy and consistently advocating for trust and dialogue at the highest levels of international 

governance, the Turkmen model serves as a distinctive and successful example of how a neutral state can be 

a powerful force for peace in the 21st century. 
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̂˨˴Υ оту 

ˣ͚͎͔͙͔͍͊ͪ͊ͣ͒͡ ˾ͯͫͭ͊ͣΣ 

˽͔͍͔ͪͨͦ͒͊͊ͭ͡Έ 

͔͙͚́ͯͪͣͤͫ͟͟ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͔͙ͣ͒ͼ͙͙͚ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ͙͔͙ͣͤ ˸·ͪ͊ͭ͊ ˥͙͔͍͊ͪͪ͊ 

͎Φ ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 

 

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

 

ˢͤͤͦͭ͊ͼ͙Ύ 

ˤ ͫͭ͊ͭΈ͔ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭͫΎ ͪͦ͡Έ ͙͎ͤͦͫͭͪ͊ͤͤͦͦ Ύ͘·͊͟ ͍ ͙͔͔ͫͫͭͣ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͎ͤͦͦ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ 

͔͍ͫͭͯ͒ͤͭͦ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͍͍ͯͦ͘Φ ˻͔ͫͦ͋ͦ ͍͙͙͔ͤͣ͊ͤ ͔ͯ͒͡Ύ͔ͭͫΎ ͤ͊͘;͔͙ͤΌ Ύ͘·͍͚ͦͦ͟ ͎͍͙ͨͦ͒ͦͭͦ͟ ͒͡Ύ 

ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͔ͣ͗ͯ͟͡Έ͚ͭͯͪͤͦ ͙ͦͣͣͯͤ͊͟͟ͼ͙͙Σ ͍ͨͦ·΄͔͙ͤΎ ͍ͯͪͦͤΎ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ 

͔͔͙ͦͣͨͭͤͭͤͦͫͭ͟ ͙ ͙͔͎ͤͭͪ͊ͼ͙͙ ͍ ͔͔ͣ͗͒ͯͤ͊ͪͦ͒ͤͦ ͤ͊ͯ;͔ͤͦ ͫͦͦ͋΅͔͍ͫͭͦΦ ˢ͙͙ͤ͊ͪͯ͘͡ΌͭͫΎ ͍͔͔ͫͦͪͣͤͤ·͔ 

͔͎ͨ͒͊ ͎͙ͦ;͔͙͔ͫ͟ ͨͦ͒ͻͦ͒· ͟ ͦ͋ͯ;͔͙ͤΌ ͙ͤͦͫͭͪ͊ͤͤ·ͣ Ύ͘·͊ͣ͟ ͍ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͫͺ͔͔ͪ ͙ ͙ͻ ͙ͨͪ͊ͭ͟;͔͔ͫͦ͟ 

ͤ͊͘;͔͙͔ͤ ͒͡Ύ ͋ͯ͒ͯ΅͙ͻ ͔ͫͨͼ͙͙͍͊ͫͭͦ͡Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ  

͙ͤͦͫͭͪ͊ͤͤ·͚ Ύ͘·͟Σ ͔͙ͣ͒ͼ͙͔ͤͫͦ͟ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘Σ ͙ͦͣͣͯͤ͊͟͟ͼ͙ΎΣ  

ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ͊Ύ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟ΈΣ ͦ͋ͯ;͔͙͔ͤΣ ͔͙ͣͭͦ͒͊͟Φ 

 

˿͍͔͔ͦͪͣͤͤ͊Ύ ͔͙ͣ͒ͼ͙ͤͫ͊͟Ύ ͤ͊ͯ͊͟ ͍͙͍͔ͪ͊͊ͭͫ͘Ύ ͍ ͍͙ͯͫͦ͡Ύͻ ͎͙ͦ͋͊͊͘͡͡ͼ͙͙ ͙ ͔͎ͭͫͤͦͦ 
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͔͎ͣ͗͒ͯͤ͊ͪͦ͒ͤͦͦ ͙ͫͦͭͪͯ͒ͤ;͔͍ͫͭ͊Φ ˤ͔͙͔͊͒ͤ͡ ͙ͤͦͫͭͪ͊ͤͤ·ͣ Ύ͘·ͦͣ͟Σ ͔ͦͫͦ͋ͤͤͦ ͎͙͚͙͊ͤͫͣ͟͡Σ ͍͙ͫͭ͊ͤͦͭͫΎ 

͔ͤͦ͋ͻ͙ͦ͒ͣ·ͣ ͙͔ͤͫͭͪͯͣͤͭͦͣ ͒͡Ύ ͋ͯ͒ͯ΅͙ͻ ͍ͪ͊;͔͚ ͙ ͙͔͍͔͔͚ͫͫ͒ͦ͊ͭ͡͡Φ ˸͔͙͒ͼ͙ͤͫ͊͟Ύ ͔͙͎͙ͭͪͣͤͦͦ͡ΎΣ 

ͤ͊ͯ;ͤ·͔ ͙ͨͯ͋͊͟͡ͼ͙͙Σ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·͔ ͦͤ͟ͺ͔͔ͪͤͼ͙͙ ͙ ͔ͦ͋ͣͤ ͦͨ·ͭͦͣ ͔͍ͤͦͣͦ͗ͤ͘· ͔͋͘ 

͍͔͍ͫͦͦͭͭͫͭͯΌ΅͔͎ͦ ͍ͯͪͦͤΎ Ύ͘·͍͚ͦͦ͟ ͔͔ͦͣͨͭͤ͟ͼ͙͙Φ 

˾ͦ͡Έ ͙͎ͤͦͫͭͪ͊ͤͤͦͦ Ύ͘·͊͟ ͍ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ ͎͍͔ͨͦ͒ͦͭͦ͟ 

˭͙͔ͤ͊ͤ ͙͎ͤͦͫͭͪ͊ͤͤͦͦ Ύ͘·͊͟ Ύ͍͡Ύ͔ͭͫΎ ͍͔͚͊͗ͤ΄͙ͣ Ή͔͔ͣͤͭͦͣ͡ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ 

͔͔͙ͦͣͨͭͤͭͤͦͫͭ͟ ͍͔͔͎ͫͦͪͣͤͤͦͦ ͍ͪ͊;͊Φ ˻ͤͦ ͍ͨͦͦ͘͡Ύ͔ͭ ͔ͤ ͭͦ͡Έͦ͟ ;͙ͭ͊ͭΈ ͙ ͙ͨͦͤͣ͊ͭΈ ͤ͊ͯ;ͤͯΌ ͙͔ͭͪ͊ͭͯͪͯ͡Σ 

ͤͦ ͙ ͙͍͊ͭͤͦ͟ ͯ;͍͍͊ͫͭͦ͊ͭΈ ͍ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·ͻ ͔ͨͪͦͭ͊͟ͻΣ ͦͤ͟ͺ͔͔ͪͤͼ͙Ύͻ ͙ ͙͙ͫͣͨͦͯͣ͊͘ͻΦ ˿͍͔͔ͦͪͣͤͤ·͔ 

͔͙ͣ͒ͼ͙͙͔ͤͫ͟ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡ΎΣ ͙͙ͤ͟͡;͔͙͔ͫ͟ ͍͍ͪͯͦͦ͒ͫͭ͊͟ ͙ ͨͪͦͭͦͦ͟͡· ͔͡;͔͙ͤΎ ;͊΅͔ ͍͔͎ͫͦ ͙ͨͯ͋ͯ͟͡ΌͭͫΎ 

ͤ͊ ͎͙͚͊ͤͫͦͣ͟͡ Ύ͘·͔͟Σ ;ͭͦ ͔͔͒͊ͭ͡ ͔͎ͦ ͙͔ͤ͊ͤ͘ ͔ͦͫͦ͋ͤͤͦ ͤ͊͘;͙ͣ·ͣ ͒͡Ύ ͔ͫͨͼ͙͙͍͊ͫͭͦ͡ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎΦ 

ˮͤͦͫͭͪ͊ͤͤ·͚ Ύ͘·͟ ͍ ͔͙ͣ͒ͼ͙ͤͫͦͣ͟ ͍͙͙ͦ͋ͪ͊ͦ͊ͤ͘ ͍·ͨͦͤ͡Ύ͔ͭ ͙ͭͪ ͍ͦͫͤͦͤ·͔ ͺͯͤ͟ͼ͙͙Υ 

1. ˴͙͙͍ͦͣͣͯͤ͊ͭͤͯ͟Ό τ ͫ ͍͔ͨͦͫͦ͋ͫͭͯͭ ͍͙͙ͪ͊ͭ͘Ό ͍ͤ͊·͍ͦ͟ ͎ͯͫͭͤͦͦ ͙ ͙ͨͫΈ͔͎ͣͤͤͦͦ ͦ͋΅͔͙ͤΎ ͔ͣ͗͒ͯ 

͍ͪ͊;͙͊ͣ ͙ͪ͊͘͡;ͤ·ͻ ͫͭͪ͊ͤΣ ;ͭͦ ͔ͦͫͦ͋ͤͤͦ ͍͊͗ͤͦ ͙ͨͪ ͔͔͔͙ͭͣ͒͡ͼ͙͙ͤͫ͟ͻ ͦͤͫͯ͟͡Έͭ͊ͼ͙ΎͻΣ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·ͻ 

ͦͤ͟ͺ͔͔ͪͤͼ͙Ύͻ ͙ ͤ͊ͯ;ͤ·ͻ ͔ͦ͋ͣͤ͊ͻΦ ˤ͔͙͔͊͒ͤ͡ ͙ͤͦͫͭͪ͊ͤͤ·ͣ Ύ͘·ͦͣ͟ ͔͎ͦ͋͡;͔͊ͭ ͨͪͦͼ͔ͫͫ ͍͔͚ͫͦͣͫͭͤͦ 

ͪ͊͋ͦͭ· ͍ ͎ͣͤͦͦͤ͊ͼ͙ͦͤ͊͡Έͤ·ͻ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͔͙͍ͦͭ͊͟͟͡͡ͻ ͙ ͯ;͙͔͊ͫͭ ͍ ͙͔͍͔ͫͫ͒ͦ͊ͭ͡͡Έ͙ͫ͟ͻ ͔ͨͪͦͭ͊͟ͻΦ 

2. ˴͎͙͙͍ͦͤͭͤͯΌ τ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͺ͙͍͙ͦͪͣͪͦ͊ͤΌ ͔͙ͯͣͤΎ ͍͙͙ͦͫͨͪͤͣ͊ͭΈΣ ͙͙͍͊ͤ͊ͪͦ͊ͭ͘͡Έ ͙ 

͙͔͔͙͍ͤͭͪͨͪͭͪͦ͊ͭΈ ͤ͊ͯ;ͤͯΌ ͙ͤͺͦͪͣ͊ͼ͙Ό ͙͘ ͔͊ͪͯ͋͗ͤ͘·ͻ ͙ͫͭͦ;͙͍ͤͦ͟Φ ˻͍͔͙͔ͫͦͤ ͙͎ͤͦͫͭͪ͊ͤͤͦͦ Ύ͘·͊͟ 

͍͙͍͔ͪ͊͊ͭ͘ ͨ͊ͣΎͭΈΣ ͍͙͙͔ͤͣ͊ͤ ͙ ͙͙͊ͤ͊ͭ͡;͔͔ͫͦ͟ ͣ·΄͔͙͔ͤ͡Σ ;ͭͦ ͍ ͒͊͡Έ͔͚ͤ΄͔ͣ ͙͔ͨͦͦ͗ͭ͡͡Έͤͦ ͔ͦͭͪ͊͗͊ͭͫΎ 

ͤ͊ ͙ͫͨͦͫͦ͋ͤͦͫͭ ͟ ͙͙ͤ͟͡;͔ͫͦͣͯ͟ ͙͊ͤ͊ͯ͘͡ ͙ ͙͎͙͔͒͊ͤͦͫͭ͟Φ 

3. ˽ͪͦͺ͔͙ͫͫͦͤ͊͡Έͤͦ-͙͔͙͍ͦͪͤͭͪͦ͊ͤͤͯΌ τ ͎͔ͨͦͣͦ͊ͭ ͋ͯ͒ͯ΅͙ͣ ͍ͪ͊;͊ͣ ͍͔ͦ͊͒ͭ͡Έ ͔ͫͨͼ͙͊͡Έ͚ͤͦ 

͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͔͙͎͙͔͚ͭͪͣͤͦͦ͡Σ ;ͭͦ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͒͡Ύ ;͔͙ͭͤΎ ͙ ͙͙ͤ͊ͨͫ͊ͤΎ ͤ͊ͯ;ͤ·ͻ ͔͚ͫͭ͊ͭΣ ͍͔͔͙͒ͤΎ 

͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͔͒ͦͯͣͤͭ͊͟ͼ͙͙ ͤ͊ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤͦͣ ͍͔ͯͪͦͤ ͙ ͦ͋΅͔͙ͤΎ ͫ ͙ͤͦͫͭͪ͊ͤͤ·͙ͣ ͨ͊ͼ͙͔͙ͤͭ͊ͣΦ ˤ 

ͨͪͦͼ͔͔ͫͫ ͦ͋ͯ;͔͙ͤΎ ͍͊͗ͤͦ ͺ͙͍ͦͪͣͪͦ͊ͭΈ ͔͙͔ͯͣͤ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ·͚ Ύ͘·͟ ͔ͤ ͭͦ͡Έͦ͟ ͍ 

͔͔͙ͭͦͪͭ;͔ͫͦͣ͟Σ ͤͦ ͙ ͍ ͙ͨͪ͊ͭ͟;͔ͫͦͣ͟ ͔͔ͦͤͭͫͭ͟͟ τ ͍ͦ ͍͔ͪͣΎ ͯ;͔͋ͤ·ͻ ͙ͨͪ͊ͭ͟͟Σ ͙͍ͫͭ͊͗ͪͦͦ͟ ͙ 

͙ͫͣͯ͡Ύͼ͙ͦͤͤ·ͻ ͊ͤ͘Ύ͙͚ͭΦ 

͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͙ͤͦͫͭͪ͊ͤͤ·͚ Ύ͘·͟ ͍ ͔͙ͣ͒ͼ͙ͤͫͦͣ͟ ͍͔ͯ͘ ͍͙ͫͭ͊ͤͦͭͫΎ ͔ͤ ͨͪͦͫͭͦ ͯ;͔͚͋ͤͦ 

͙͒ͫͼ͙͙͚ͨͤͦ͡Σ ͊ ͙͔ͤͫͭͪͯͣͤͭͦͣ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͎ͤͦͦ ͪͦͫͭ͊ ͙ ͙͔͎ͤͭͪ͊ͼ͙͙ ͍ ͙͍͔ͣͪͦͦ ͔͙ͣ͒ͼ͙͔ͤͫͦ͟ 

ͫͦͦ͋΅͔͍ͫͭͦΦ ˩͎ͦ ͙ͯ͘;͔͙͔ͤ ͺ͙͔ͦͪͣͪͯͭ ͯ ͔͍ͫͭͯ͒ͤͭͦ ;͍͍ͯͫͭͦ ͍͔͔͙ͯͪͤͤͦͫͭΣ ͦͭͪ͟·͍͔͊ͭ ͍ͤͦ·͔ ͎͙ͦͪͦͤͭ͘· 

͒͡Ύ ͍͙͙ͫ͊ͣͦͪ͊ͭ͘Ύ ͙ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͺ͙͍͙ͦͪͣͪͦ͊ͤΌ ͍͔͔ͫͫͭͦͪͦͤͤ ͎͍͔͎ͨͦ͒ͦͭͦͤͤͦͦ͡ ͔ͫͨͼ͙͙͊ͫͭ͊͡ XXI ͍ ͔͊͟Φ 

˸͔͙ͭͦ͒;͔͙͔ͫ͟ ͔͙ͦͫͦ͋ͤͤͦͫͭ ͔͍͙ͨͪͨͦ͒͊͊ͤΎ ͙͎ͤͦͫͭͪ͊ͤͤͦͦ Ύ͘·͊͟ ͍ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͍ͯ͊͘ͻ 

̏ͺͺ͔͙͍͔ͭͤͦ͟ ͦ͋ͯ;͔͙͔ͤ ͔͔ͭͪ͋ͯͭ ͙͔͎ͤͭͪ͊ͼ͙͙ Ύ͘·͍͚ͦͦ͟ ͙ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ ͎͍͙ͨͦ͒ͦͭͦ͟Φ ʕ ͊͗ͤ·ͣ 

͍͔͙͔ͤ͊ͨͪ͊ͤͣ͡ Ύ͍͡Ύ͔ͭͫΎ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤͦ-͙͔͙͍ͦͪͤͭͪͦ͊ͤͤ·ͻ ͔͍ͭͫͭͦ͟Σ 

͙͍͙͊ͯ͒ͦͯ͊͘͡Έͤ·ͻ ͔͙͍ͣ͊ͭͪ͊ͦ͡ ͙ ͙ͫͣͯ͡Ύͼ͙ͦͤͤ·ͻ ͙ͫͭͯ͊ͼ͙͚Σ ͦͭͪ͊͗͊Ό΅͙ͻ ͔ͪ͊͡Έͤ·͔ ͔͙ͣ͒ͼ͙͙͔ͤͫ͟ 

ͫͼ͔͙͙ͤ͊ͪΦ 

˿͍͔͔ͦͪͣͤͤ·͔ ͔͙͙ͣͭͦ͒͟ ͍͟͡Ό;͊ΌͭΥ 

¶ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͔ͭͻ͎͙͚ͤͦͦ͡ ͙͒ͫͭ͊ͤͼ͙͎ͦͤͤͦͦ ͦ͋ͯ;͔͙ͤΎ ό͚ͦͤ͊ͤ͡-ͨ͊ͭ͡ͺͦͪͣΣ ͙͔͙͍ͤͭͪ͊ͭͤ͟·ͻ 

͙͔͙͚ͨͪͦ͗ͤ͡ύΤ 

¶ ͙͔͔͙͔ͨͪͣͤͤ ͔͎ͨͪͦͭͤͦͦ͟ ͔ͣͭͦ͒͊Σ ͎ͦ͒͊͟ ͔ͫͭͯ͒ͤͭ· ͎͍ͦͭͦΎͭ ͒ͦ͊͒͟͡·Σ ͔͔ͨͪͤͭ͊͘ͼ͙͙ ͙͙͡ ͫͭ͊ͭΈ͙ ͤ͊ 

͙ͤͦͫͭͪ͊ͤͤͦͣ Ύ͘·͔͟Τ 

¶ ͍͙͙͔ͪ͊ͭ͘ ͍ͤ͊·͍ͦ͟ ͚ͯͫͭͤͦ ͙ ͙ͨͫΈ͔͚ͣͤͤͦ ͙ͦͣͣͯͤ͊͟͟ͼ͙͙ ;͔͔ͪ͘ ͔͍ͪͦ͡·͔ ͙͎ͪ· ͙ ͙͙͙͒ͫͯͫͫ͟ ͨͦ 

ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ·ͣ ͭ ͔ͣ͊ͣΦ 

˭ͤ͊;͔͙͔ͤ ͍͔͙͊͒ͤ͡Ύ ͙ͤͦͫͭͪ͊ͤͤ·ͣ Ύ͘·ͦͣ͟ ͒͡Ύ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ 

ˤͪ͊;Σ ͍͔͊͒͡Ό΅͙͚ ͙ͤͦͫͭͪ͊ͤͤ·ͣ Ύ͘·ͦͣ͟Σ ͨͦͯ͡;͔͊ͭ ͒ͦͫͭͯͨ ͟ ͍͔͔ͫͦͪͣͤͤ·ͣ ͙͙ͤ͟͡;͔͙ͫͣ͟ 

͔͔ͪͦͣͤ͒͊͟ͼ͙ΎͣΣ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·ͣ ͨͪͦͭͦͦ͊ͣ͟͡ ͔͡;͔͙ͤΎ ͙ ͤ͊ͯ;ͤ·ͣ ͙ͨͯ͋͊͟͡ͼ͙ΎͣΦ ̏ͭͦ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ 

ͨͦͫͭͦΎͤͤͦͣͯ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤͦͣͯ ͍͙͙ͪ͊ͭ͘Ό ͙ ͍͔ͫͦͪ΄͔͍͍͙ͤͫͭͦ͊ͤΌ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͙͙ͨͪ͊ͭ͟͟Φ ˴͔ͪͦͣ 
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͎ͭͦͦΣ ͙͔ͤ͊ͤ͘ ͙͎ͤͦͫͭͪ͊ͤͤͦͦ Ύ͘·͊͟ ͍ͨͦ·΄͔͊ͭ ͔ͦͤͯͪͤͭͦͫͨͦͫͦ͋ͤͦͫͭ͟͟Έ ͔ͫͨͼ͙͙͊ͫͭ͊͡ ͤ͊ ͪ·͔ͤ͟ ͭͪͯ͒͊ ͙ 

ͦͭͪ͟·͍͔͊ͭ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͒͡Ύ ͙͍ͫͭ͊͗ͪͦͦ͟ ͊͘ ͔ͪͯ͋͗ͦͣΦ 

˭͊͟͡Ό;͔͙͔ͤ 

ˮͤͦͫͭͪ͊ͤͤ·͚ Ύ͘·͟ Ύ͍͡Ύ͔ͭͫΎ ͍͔͚͊͗ͤ΄͔͚ ;͊ͫͭΈΌ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ ͎͍͙ͨͦ͒ͦͭͦ͟ ͋ͯ͒ͯ΅͙ͻ ͍ͪ͊;͔͚Φ 

˻ͤ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͪ͊ͫ΄͙͔͙ͪͤΌ ͎ͪͯͦͦͪ͊͘͟Σ ͍͙͙ͪ͊ͭ͘Ό ͙͙͊ͤ͊ͭ͡;͔͎ͫͦͦ͟ ͣ·΄͔͙ͤ͡Ύ ͙ ͺ͙͍͙ͦͪͣͪͦ͊ͤΌ 

͍ͤ͊·͍ͦ͟ ͔͎ͣ͗͒ͯͤ͊ͪͦ͒ͤͦͦ ͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘ΎΦ ˽͍ͦ·΄͔͙͔ͤ ͊͟;͔͍ͫͭ͊ Ύ͘·͍͚ͦͦ͟ ͨ ͎͍͙ͦ͒ͦͭͦ͟ ͍ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ 

͍ͯ͊͘ͻ Ύ͍͡Ύ͔ͭͫΎ ͎͊ͦͦͣ͘͡ ͔ͯͫͨ΄͚ͤͦ ͙͔͎ͤͭͪ͊ͼ͙͙ ͤ͊ͼ͙ͦͤ͊͡Έ͚ͤͦ ͔͙ͣ͒ͼ͙ͤ· ͍ ͙͍͔ͣͪͦͦ ͤ͊ͯ;͔ͤͦ 

͍ͨͪͦͫͭͪ͊ͤͫͭͦΦ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

1. ͚̆ͯͭͦͪͫͦ͟ ˢΦ ˤΦ ˿͍͔͔ͦͪͣͤͤ·͔ ͔͎͎͙ͨ͒͊ͦ;͔͙͔ͫ͟ ͔ͭͻ͎͙͙ͤͦͦ͡Φ τ ˸ ΦΥ ˢ͔͙͊͒ͣ͟ΎΣ нлнлΦ 

2. ˣ͙ͣ ˮΦ ˶Φ ˸͔͙ͭͦ͒͊͟ ͦ͋ͯ;͔͙ͤΎ ͙ͤͦͫͭͪ͊ͤͤ·ͣ Ύ͘·͊ͣ͟ ͊͟͟ ͤ͊ͯ͊͟Φ τ ˸ ΦΥ ˽͍͔ͪͦͫ΅͔͙͔ͤΣ нлмфΦ 

3. Richards J. C., Rodgers T. S. Approaches and Methods in Language Teaching. τ Cambridge: Cambridge 

University Press, 2020. 

4. Hutchinson T., Waters A. English for Specific Purposes: A Learning-Centered Approach. τ Cambridge: 

Cambridge University Press, 2018. 

ϭ ˣ͚͎͔͙͔͍͊ͪ͊ͣ͒͡ ˾Φ, 2025 
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˿ͯͻ͔͙͔͍͊ͤ͋ͪ͒͊ ˻ ΦΣ  

˴͙͊ͤ͒͒͊ͭ Ό͙͙ͪ͒;͔͙ͫ͟ͻ ͤ ͊ͯ͟Σ 

˿ͭ͊ͪ΄͙͚ ͨ ͔͍͔ͪͨͦ͒͊͊ͭ͡Έ ͟ ͊ͺ͔͒ͪ· ͟ ͙ͦͤͫͭͭͯͼ͙͎ͦͤͤͦͦ ͨ ͍ͪ͊͊Σ  

˿͊ͨ͊ͪͣ·͍ͪ͊͒ͦ ˸ ΦΣ 

 ˿ ͔ͭͯ͒ͤͭ 1-͎ ͦ͟ ͯͪͫ͊ Ό͙͙ͪ͒;͔͎ͫͦͦ͟ ͅ ͊ͯ͟͡Έ͔ͭͭ͊Σ 

ˣ͚͊ͪ·͔͍ ˹ ΦΣ  

˿͔ͭͯ͒ͤͭ 4-͎ ͦ͟ ͯͪͫ͊ Ό͙͙ͪ͒;͔͎ͫͦͦ͟ ͅ ͊ͯ͟͡Έ͔ͭͭ͊Σ 

͔͙͚́ͯͪͣͤͫ͟͟ ͎ ͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͯ ͙͍͔͙͔ͤͪͫͭͭ ͙ ͔͙ͣͤ ˸ ͊ͻ͙ͭͯͣͯ͟͡Σ 

͎Φ ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟   

 

ˤˮ˨̍ ˹ ˢ̇ˮ˻˹ˢ˶̎˹˻˯ x ˩˭˻˽ˢ˿˹˻˿́ˮ ʕ  ˻ʕ ˹̂́˾ˮ˥˻˿̂˨ˢ˾˿́ˤ˩˹˹˻˯ ˿ ̅˩˾˩ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

˹͊ͼ͙ͦͤ͊͡Έͤ͊Ύ ͔͋ͦͨ͊ͫͤͦͫͭ͘Έ ͤ͊ ͍͙͎͍͔ͤͯͭͪͦͫͯ͒͊ͪͫͭͤͤͦͣ ͍͔ͯͪͦͤ Ύ͍͡Ύ͔ͭͫΎ ͙͍͊ͭͤ͟·ͣ 

͙͔ͤͫͭͪͯͣͤͭͦͣ ͙͙ͫͦ͒͊ͤ͘Ύ ͙ ͎͊ͪ͊ͤͭͦͣ ͚ͯͫͭͦ;͙͍͎ͦͦ ͍͙͙ͪ͊ͭ͘Ύ ͦ͋΅͔͍ͫͭ͊Φ ˿͍͔͔ͦͪͣͤͤ͊Ύ ͦͤ͟ͼ͔ͨͼ͙Ύ 

͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ͦͭͦ΄͊͡ ͦͭ ͎ͯͦͦ͘͟ ͙͙ͨͦͤͣ͊ͤΎ ͊͘΅͙ͭ·Σ ͔ͫͦͫͪ͒ͦͭͦ;͙͍΄͙ͫΈ ͤ͊ ͔ͦͣͨͫͤͦͣ͟͟͡ ͔͔ͦ͋ͫͨ;͔͙͙ͤ 

ͨͪ ͦͼ͍͔͙ͭ͊ͤΎ ͍ ͟͡Ό;͔͍·ͻ ͍͔͙ͤͯͭͪͤͤͻ ͫͺ͔ͪ͊ͻΦ ˨͊ͤͤ͊Ύ ͫͭ͊ͭΈΎ ͍ͨͦͫΎ΅͔ͤ͊ ͙͊ͤ͊ͯ͘͡ ͍ͦͫͤͦͤ·ͻ ͍͙͍͒ͦ 

ͤ͊ͼ͙ͦͤ͊͡Έ͚ͤͦ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ͍ ͔͔ͨͪ͒͊͡ͻ ͎͍ͦͫͯ͒͊ͪͫͭ͊Υ ͙͙ͨͦͭ͡;͔͚ͫͦ͟Σ Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟Σ ͫͦͼ͙͊͡Έ͚ͤͦΣ 

͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ͙ Ή͎͙ͦͦ͟͡;͔͚ͫͦ͟Φ ˴͊͗͒·͚ ͙͘ Ή͙ͭͻ ͍͙͍͒ͦ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭͫΎ ͊͟͟ ͔ͤͦͭΆ͔͔ͣͣ͡·͚ 

Ή͔͔ͣͤͭ͡ ͔͙͚͒ͤͦ ͙͔ͫͫͭͣ· ͔͚ͦͣͨͫͤͦ͟͟͡ ͚ͯͫͭͦ;͙͍͙ͦͫͭΣ ͎͔͒ ͙ͻ ͎͙͊ͪͣͦͤ;͔ͤͦ ͍͙͙͔ͪ͊ͭ͘ ͙͙͍͔ͯͫ͊ͭ͡ ͦ͋΅͙͚ 

͔ͨͦͭͤͼ͙͊͡ ͤ͊ͼ͙͙Φ ˤ ͼ͔͔ͤͭͪ ͍͙͙ͤͣ͊ͤΎ - ͙͍ͨͪͦ͊ͭͤ͟·͔ ͔ͣͻ͙͊ͤͣ͘· ͙ ͙͍ͤͤͦ͊ͼ͙ͦͤͤ·͔ ͨͦ͒ͻͦ͒·, 
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TYPES OF NATIONAL SECURITY IN THE DOMESTIC SPHERE 

 

Annotation 

National security at the domestic level is an active instrument of creation and a guarantor of the 

sustainable development of society. The modern concept of security has moved away from a narrow 

understanding of defense, focusing on the comprehensive provision of prosperity in key domestic spheres. 

This article analyzes the main types of national security within a state: political, economic, social, 

informational, and environmental. Each of these types is considered an integral element of a unified system 

of comprehensive sustainability, where their harmonious development enhances the overall potential of the 

nation. The focus is on proactive mechanisms and innovative approaches aimed at strengthening trust, 

increasing prosperity, and ensuring the long-term well-being of citizens. 
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ˤ͍͔͔͙͔͒ͤ. ˹͊ͼ͙ͦͤ͊͡Έͤ͊Ύ ͔͋ͦͨ͊ͫͤͦͫͭ͘Έ  ͍ ͍͔͔ͫͦͪͣͤͤͦͣ ͙͙͙ͨͦͤͣ͊ͤ - Ήͭͦ ͎͔ͯ͋ͦͦ͟͡  ͙

͎͎͔ͣͤͦͦͪ͊ͤͤͦ ͫͦͫͭͦΎ͙͔ͤ ͊͘΅͙΅͔͙ͤͤͦͫͭΣ ͔ͦͭͦͪͦ͟ ͤ͊;͙͔ͤ͊ͭͫΎ  ͫ ͍͔͔͚ͤͯͭͪͤͤ ͙ͫ͡·  ͙ ͚ͯͫͭͦ;͙͍͙ͦͫͭ 

͎͍ͦͫͯ͒͊ͪͫͭ͊Φ ˤ͙͎͍͔ͤͯͭͪͦͫͯ͒͊ͪͫͭͤͤ͊Ύ ͫͺ͔ͪ͊ Ύ͍͡Ύ͔ͭͫΎ ͤ ͔ͨͪͦͫͭͦ ͦ͋Ά͔ͭͦͣ͟ ͊͘΅͙ͭ·Σ ͤ ͦ  ͙͟͡Ό;͔͍·ͣ 

͙ͫͭͦ;͙ͤͦͣ͟ ͔͍ͪͫͯͪͫͦ  ͙͔ͨͦͭͤͼ͙͊͊͡ ͒͡Ύ ͦ͋΅͔͎ͦ ͍͙͙ͪ͊ͭ͘Ύ ͤ͊ͼ͙͙Φ ˻ ͍ͭͯͪͦͤΎ ͍͔͔͚ͤͯͭͪͤͤ ͙ͫͭ͊͋͡Έ͙ͤͦͫͭΣ 

Ή͙ͦͤͦͣ͟;͔͎ͫͦͦ͟ ͘ ͍͒ͦͪͦΈΎ ͙  ͫ ͦͼ͙͊͡Έ͎ͤͦͦ ͫ ͎͙ͦ͊ͫ͡Ύ ͤ ͊ͨͪΎͣͯΌ ͘ ͍͙͙͊ͫͭ ͫ ͨͦͫͦ͋ͤͦͫͭΈ ͫ ͭͪ͊ͤ· Ήͺͺ͔͙͍ͭͤͦ͟ 

͍͔ͦͭ;͊ͭΈ ͤ  ͍͊ ͔ͤ΄͙͔ͤ ͍ ·͍ͦ͘· ͙ Σ ;ͭͦ ͋ ͔͔ͦ͡ ͍ ͊͗ͤͦΣ ͯ ͔ͫͨ΄ͤͦ ͪ ͔͙͍͊ͦ͘͡·͍͊ͭΈ ͫ ͍͙ͦ ͫ ͔͎͙ͭͪ͊ͭ;͔͙͔ͫ͟ ͼ͔͙͡. ʕ  

͙͙͍ͨͦͭͤͦͣ͘ ͟͡Ό;͔Σ ͔͋ͦͨ͊ͫͤͦͫͭ͘Έ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭͫΎ ͊͟͟ ͙͍͔ͨͪͦ͊ͭͤͦ͟ ͙͔ͫͦ͒͊ͤ͘ ͎͙͋͊ͦͨͪ͡Ύ͚ͭͤͦ ͔ͫͪ͒· 

͒͡Ύ ͪ͊ͫͪ͟·͙ͭΎ ;͔͍͔ͦ͡;͔͎ͫͦͦ͟ ͔ͨͦͭͤͼ͙͊͊͡  ͙͙͔͙͒ͦͫͭ͗ͤΎ ͦ͋΅͔͍͔͎ͫͭͤͤͦͦ ͎͋͊ͦͨͦͯ͡͡;͙Ύ. ˾͙͔͊ͤͦͦ͋ͪ͊͘͘ 

͍͙͍͒ͦ ͤ ͊ͼ͙ͦͤ͊͡Έ͚ͤͦ ͋ ͔͙ͦͨ͊ͫͤͦͫͭ͘ ͍  ͍ͦ ͙͎͍͔͚ͤͯͭͪͦͫͯ͒͊ͪͫͭͤͤͦ ͫ ͺ͔͔ͪ ͦ ͔ͭͪ͊͗͊ͭ ͟ ͔ͦͣͨͫͤ͟͡·͚ ͨ ͦ͒ͻͦ͒ ͟  

͍͔͙ͯͨͪ͊ͤ͡Ό ͪ ͙͙ͫ͊ͣ͟ ͙  ͼ͔͔ͤ͡ ͍͔͔͊ͨͪ͊ͤͤͦ͡ ͙ ͍͔͙͍͙͔ͤͫͭͪͦ͊ͤ ͍  ͋ ͯ͒ͯ΅͔͔ ͫ ͭͪ͊ͤ· [1]. 

˻͍ͫͤͦͤ͊Ύ ;͊ͫͭΈ. ͔̂ͫͨ΄͔ͤͦ ͍͙͙͔ͪ͊ͭ͘ ͎͍ͦͫͯ͒͊ͪͫͭ͊  ͍XXI ͍͔͔͟ ͔͔ͭͪ͋ͯͭ ͎͙͊ͪͣͦͤ;͎ͤͦͦ ͋͊͊ͤͫ͊͡  ͙

͍͙͙͔͙͊ͣͦͯͫͤ͘͡Ύ ͍͔ͫͻ ͍͙͍͒ͦ ͍͔͔͚ͤͯͭͪͤͤ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘Φ ͙̏ͭ ͍͙͒· ͔͍ͨͪ͒ͫͭ͊͡ΎΌͭ ͚ͫͦ͋ͦ ͔ͤͦͭΆ͔͔ͣͣ͡·͔ 

ͫͭͦͨ͡·Σ ͤ  ͊͟ ͦͭͦͪ·ͻ ͘ ͙͔͗͒ͭͫΎ ͟ ͔ͦͣͨͫͤ͊͟͡Ύ ͯ ͚ͫͭͦ;͙͍ͦͫͭΈ ͙  ͫ ͨͦͫͦ͋ͤͦͫͭΈ ͟  ͨ ͪͦͼ͍͔͙ͭ͊ͤΌΦ 

˽͙͙ͦͭ͡;͔ͫ͊͟Ύ ͔͋ͦͨ͊ͫͤͦͫͭ͘Έ Ύ͍͡Ύ͔ͭͫΎ ͔͍͍͚ͨͪͦͦͫͤͦͦ  ͙ ͎͊ͪ͊ͤͭͦͣ ͍͔͔͙͔ͫͯͪͤͭͭ͊Σ ͔͔ͦ͋ͫͨ;͙͍͊Ύ 

͔ͤ͘·͔͋ͣͦͫͭ͡Έ ͟ ͙ͦͤͫͭͭͯͼ͙͎ͦͤͤͦͦ ͫ ͭͪͦΎ ͙  Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͎ ͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͯ ͍͔͙ͨͪ͊ͤ͡ΎΦ ˩  ͔ͨ ͙͙͍͔ͦͭͤͦ͘ 

͔͙͔ͫͦ͒ͪ͗͊ͤ ͊͘͟͡Ό;͔͊ͭͫΎ  ͍ ͔͔͙͙ͯͪͨͤ͟͡ ͍͔͙͒ͦͪΎ ͔ͣ͗͒ͯ ͦ͋΅͔͍ͫͭͦͣ  ͙ ͍͊ͫͭ͡ΈΌΣ ͍͙͙͙ͪ͊ͭ͘ 

͔͙͒ͣͦͪ͊ͭ͟;͔͙ͫ͟ͻ ͙ ͙͍ͤͫͭͭͯͭͦ ͙  ͫ ͙͙ͦ͒͊ͤ͘ ͯ ͍͙͚ͫͦ͡ ͒ ͡Ύ ͟ ͙͍͎ͦͤͫͭͪͯͭͤͦͦ͟ ͒ ͙͎͊ͦ͊͡Φ ˿ ͙͡Έͤ͊Ύ ͙  ͡ ͔͎͙͙ͭͣͤ͊Ύ 

͙͙ͨͦͭ͡;͔ͫ͊͟Ύ ͙͔ͫͫͭͣ͊Σ ͍ͦͫͤͦ͊ͤͤ͊Ύ ͤ ͍͔͊ͪͻ͍͔͍͔ͦͤͫͭ ͍ͨͪ͊͊Σ ͍ͨͦͦ͘͡Ύ͔ͭ ͙͍ͨ͊ͤͪͦ͊ͭ͡Έ  ͙͔͙͍ͪ͊ͦ͘͡·͍͊ͭΈ 

͎͒ͦͦͫͪͦ͡;ͤ·͔ ͔ͨͪͦͭ͟· ͍͙͙ͪ͊ͭ͘ΎΣ ͊͘΅͙΅͊Ύ ͫͭͪ͊ͤͯ ͦ ͔͙͙͙ͭ͒ͫͭ͊͋ͪͯ͘͡Ό΅͙ͻ ͍͔͙ͤͯͭͪͤͤͻ ͦͤ͟ͺ͙͍ͭͦ͟͡  ͙

͍͔ͯͭͪ͗͒͊Ύ ͔ ͔͙͙͍ͨͦͭͤ͘·͚ ͙͙ͣ͒͗ ͤ ͔͚͊ͣ͗͒ͯͤ͊ͪͦ͒ͤͦ ͔͔͊ͪͤΦ ̏ͭͦ ͺ͔ͯͤ͒͊ͣͤͭΣ ͤ ͊ͦͭͦͪͦͣ͟ ͫͭͪͦΎͭͫΎ ͍͔ͫ 

ͦͫͭ͊͡Έͤ·͔ ͍ ͙͒· ͋ ͔͙ͦͨ͊ͫͤͦͫͭ͘Φ 

˹͔͔͍͔ͨͦͫͪ͒ͫͭͤͤͦ ͍ͫΎ͚͊ͤͤͦ͘  ͙͙ͫͨͦͭ͡;͔͚ͫͦ͟ ͦͫ ͍͚ͤͦͦ Ύ͍͡Ύ͔ͭͫΎ Ή͙ͦͤͦͣ͟;͔ͫ͊͟Ύ ͔͋ͦͨ͊ͫͤͦͫͭ͘ΈΦ 

ˤ͙͎͍͔ͤͯͭͪͦͫͯ͒͊ͪͫͭͤͤ͊Ύ Ή͙ͦͤͦͣ͟;͔ͫ͊͟Ύ ͋ ͔ͦͨ͊ͫͤͦͫͭ͘Έ ς Ήͭͦ ͎ ͙͊ͪ͊ͤͭΎ ͯ ͚ͫͭͦ;͙͍͎ͦͦΣ ͙ ͤ͟͡Ό͙͍͎ͤͦͦ͘ ͪ ͦͫͭ͊Σ 

ͺ͙͍͚ͤ͊ͤͫͦͦ ͙ͫͭ͊͋͡Έ͙ͤͦͫͭ  ͙ ͔ͭͻ͎͙ͤͦͦ͡;͔͚ͫͦ͟ ͔͍͙͙͙ͤ͊ͫͣͦͫͭ͘Φ ˻ͤ͊ ͔͔ͦ͋ͫͨ;͙͍͔͊ͭͫΎ ͘ ͊ ͫ;͔ͭ 

͙͍͔͙͒ͪͫͺ͙͊͟ͼ͙͙ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘Σ ͔͙ͨͦ͒͒ͪ͗͟ ͙͍ͤͤͦ͊ͼ͙͎ͦͤͤͦͦ ͔͙͙͔ͨͪ͒ͨͪͤͣ͊ͭ͡Έ͍ͫͭ͊  ͙ ͙ͫͦ͒͊ͤ͘Ύ 

͎͙͋͊ͦͨͪ͡Ύ͎ͭͤͦͦ ͙͍͔͙ͤͫͭͼ͙͎ͦͤͤͦͦ ͙ͣ͊ͭ͊͟͡Φ ͔̇͡Έ Ή͎ͭͦͦ ͍͙͒͊ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ - ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͍·͎ͫͦͦͦ͟ 

͍ͯͪͦͤΎ ͙͙͗ͤ͘ ͎ͪ͊͗͒͊ͤ  ͙ͫͦͪ͊͟΅͔͙͔ͤ ͫͦͼ͙͊͡Έͤͦ-Ή͙ͦͤͦͣ͟;͔͎ͫͦͦ͟ ͔͍͔͍ͤͪ͊ͤͫͭ͊Σ ;ͭͦΣ  ͍͍ͫͦΌ ͦ;͔͔ͪ͒ΈΣ 

͙͙͍͔ͯͫ͊ͭ͡ ͫͦͼ͙͊͡ΈͤͯΌ ͫͨͦ͡;͔ͤͤͦͫͭΈ  ͙͍ͨͦ·΄͔͊ͭ ͚ͯͫͭͦ;͙͍ͦͫͭΈ ͫͭͪ͊ͤ·  ͍͔ͤ͟΄͙ͤͣ Ή͙ͦͤͦͣ͟;͔͙ͫͣ͟ 

΄ͦ͊ͣ͟Φ ͙̏ͦͤͦͣ͟;͔ͫ͊͟Ύ ͣͦ΅Έ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭͫΎ ͊͟͟ ͙͍͊ͭͤ͟·͚ ͙͔ͤͫͭͪͯͣͤͭ ͒͡Ύ ͯͯ͡;΄͔͙ͤΎ ͊͟;͔͍ͫͭ͊ 

͙͙͗ͤ͘ [2]. 

˿ͦͼ͙͊͡Έͤ͊Ύ ͋ ͔ͦͨ͊ͫͤͦͫͭ͘Έ ͫ ͔ͦͫͪ͒ͦͭͦ;͔ͤ͊ ͤ  ͊͋ ͎͊ͦͨͦͯ͡͡;͙͙ ͙  ͎ ͙͙͊ͪͣͦͤ ͦ ͋΅͔͍ͫͭ͊Φ ˩  ͔ͫ ͔͙͔ͦ͒ͪ͗͊ͤ 

ͦͻ͍͊ͭ·͍͔͊ͭ ͊͘΅͙ͭͯ ͍ͨͪ͊ ͎ͪ͊͗͒͊ͤΣ ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͍ͪ͊ͤ·ͻ ͍͔͚ͦͣͦ͗ͤͦͫͭ͘Σ ͍͙͙͔ͪ͊ͭ͘ ͙͔ͫͫͭͣ 

͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎ  ͙ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ  ͙ Ήͺͺ͔͙͍ͭͤͯ͟Ό ͫͦͼ͙͊͡ΈͤͯΌ ͊͘΅͙ͭͯΦ ͔͔͙͔̂ͪͨͤ͟͡ ͫͦͼ͙͊͡Έ͚ͤͦ 

͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ͦͤ͊͘;͔͊ͭ ͙͍͔͙͍͙͔ͤͫͭͪͦ͊ͤ  ͍ ;͔͍͔ͦ͡;͔͙͚ͫ͟ ͙͊ͨͭ͊͟͡ ς ͫ͊ͣ·͚ ͼ͔ͤͤ·͚ ͔ͪͫͯͪͫ ͤ͊ͼ͙͙ Φ 

˭͍͔͒ͦͪͦͦΣ ͍͔ͦ͋ͪ͊ͦ͊ͤͤͦ͘  ͙ͫͨͦ͡;͔͔ͤͤͦ ͦ͋΅͔͍ͫͭͦ Ύ͍͡Ύ͔ͭͫΎ ͔͙͚ͤͨͪͫͭͯͨͤͦ ͔ͪͨͦͫͭ͟ΈΌ ͙͍ͨͪͦͭ ͡Ό͋·ͻ 

͍͔͙ͤͯͭͪͤͤͻ ͔͙͙͙͒ͫͭ͊͋ͪͯ͘͡Ό΅͙ͻ ͺ͍͊ͭͦͪͦ͟Σ  ͊ ͙͍͊ͭͤ͊͟Ύ ͫͦͼ͙͊͡Έͤ͊Ύ ͙͙ͨͦͭ͊͟͡ ͙ͫͯ͗ͭ͡ ͍͙͎͔͔͒͊ͭͣ͡ 

ͦ͋΅͔͍͔͎ͫͭͤͤͦͦ ͨ ͎͔ͪͦͪͫͫ͊ ͙  ͍ ͙͎͊ͣͤͦͦ͘ ͒ ͍͔͙ͦͪΎΦ 

 ʕ ͼ͙ͺ͍ͪͦͯΌ Ήͨͦͻͯ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ͊Ύ ͔͋ͦͨ͊ͫͤͦͫͭ͘Έ ͙͔͔ͨͪͦ͋ͪͭ͊ͭ ͙͙ͪͭ͟;͔͔ͫͦ͟ ͤ͊͘;͔͙͔ͤΦ ˩ ͔

͙͔ͨͦͦ͗ͭ͡͡Έͤ͊Ύ ͪ ͦ͡Έ ͘ ͊͟͡Ό;͔͊ͭͫΎ ͤ  ͔ͨ ͪͦͫͭͦ ͍  ͘ ͊΅͙͔ͭ ͦ  ͭ͟ ͙͔͋ͪ͊ͭ͊͟Σ ͊  ͍  ͦ ͔͔͋ͫͨ;͔͙͙ͤ ͙ ͤͺͦͪͣ͊ͼ͙͎ͦͤͤͦͦ 

͍͔͔͙͔ͫͯͪͤͭͭ͊Σ ͍͎ͫͦ͋ͦ͒ͤͦͦ  ͙ ͔͎͋ͦͨ͊ͫͤͦͦ͘ ͒ͦͫͭͯͨ͊ ͎ͪ͊͗͒͊ͤ  ͟ ͍͔͒ͦͫͭͦͪͤ·ͣ ͒͊ͤͤ·ͣ  ͙ ͍͙͙͙ͪ͊ͭ͘ 

͔ͦͭ;͔͍͔ͫͭͤͤ·ͻ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡Φ ̏ͭͦ ͎͙͊ͪ͊ͤͭΎ ͨͪͦͪ͊͘;͙ͤͦͫͭ ͎͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ 
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͍͔͙ͯͨͪ͊ͤ͡Ύ ͙  ͍ ͦͣͦ͗ͤͦͫͭ͘Έ ͒ ͡Ύ ͎ ͎ͪ͊͗͒͊ͤͫͦͦ͟ ͯ ;͙͊ͫͭΎ [3]. ̂ ͔ͫͨͻ ͍  Ή͚ͭͦ ͫ ͺ͔͔ͪ ͦ ͤ͊͘;͔͊ͭ ͭ ͔ͻ͎͙ͤͦͦ͡;͔͔ͫͦ͟ 

͙͔͍͒ͪͫͭͦ͡Σ ͊͘΅͙ͭͯ ͙͙ͪͭ͟;͔͚ͫͦ͟ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟· όΉ͔͎͔͙ͤͪͭ͊͟Σ ͺ͙ͤ͊ͤͫ·ύ  ͙ ͙͍͔͚͍͙͔ͨͪͦͭͦ͒ͫͭ 

͔͙͒ͤ͘ͺͦͪͣ͊ͼ͙͙Σ ;ͭͦ ͯ ͔ͪͨ͟͡Ύ͔ͭ ͦ ͋΅͔͍͔͔ͫͭͤͤͦ ͫ ͎͙͔ͦ͊ͫ͡ ͙  ͪ ͊ͼ͙ͦͤ͊͡Έ͔ͤͦ ͨ ͙ͪͤΎ͙͔ͭ ͪ ͔΄͔͙͚ͤΦ 

˹͔͊ͦͤ͟ͼΣ Ή͎͙ͦͦ͟͡;͔ͫ͊͟Ύ ͔͋ͦͨ͊ͫͤͦͫͭ͘Έ ͍͙ͫͭ͊ͤͦͭͫΎ ͍͔ͫ ͔͔͋ͦ͡ ͍͊͗ͤ·ͣ ͔ͦͣͨͦͤͤͭͦͣ͟ ͍͔͔͚ͤͯͭͪͤͤ 

͚ͯͫͭͦ;͙͍͙ͦͫͭΦ ̏ͭͦ ͊͋ͦͭ͊͘  ͦ ͙ͨͪͪͦ͒ͤͦͣ ͔͙͙ͤ͊ͫ͒͡Σ ͪ͊ͼ͙ͦͤ͊͡Έ͔ͤͦ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͔͍ͪͫͯͪͫͦ  ͙

͔͔ͦ͋ͫͨ;͔͙͔ͤ Ή͎͙ͦͦ͟͡;͔͎ͫͦͦ͟ ͎͋͊ͦͨͦͯ͡͡;͙Ύ ͒͡Ύ ͎ͪ͊͗͒͊ͤΦ ˽͙͍ͪͦ͊ͭͤ͊͟Ύ ͙͙ͨͦͭ͊͟͡  ͍ Ή͚ͭͦ ͫͺ͔͔ͪΣ 

͍͔ͤ͊ͨͪ͊ͤͤ͊͡Ύ ͤ ͊ ͍͔͔͙͔ͤ͒ͪͤ Ϧ͔͔ͤ͘͡·ͻϦ ͔ͭͻ͎͙͚ͤͦͦ͡  ͙ ͔ͯͣͤΈ΄͔͙͔ͤ ͔͎͙͍͎ͤ͊ͭͤͦͦ ͍͔͚͍͙ͦ͒ͫͭ͘Ύ ͤ ͊

ͦͪͯ͗͊͟Ό΅ͯΌ ͔ͫͪ͒ͯΣ ͍ͨͦ·΄͔͊ͭ ͊͟;͔͍ͫͭͦ ͙͙͗ͤ͘Σ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͎͒ͦͦͫͪͦ͡;ͤͦͣͯ ͍͒ͦͪͦ͘ΈΌ ͔͔͙ͤ͊ͫͤ͡Ύ  ͙

͍͔͔ͯͭͪ͗͒͊ͭ ͫͭͪ͊ͤͯ ͊͟͟ ͍͔͍͔͎ͦͭͭͫͭͤͤͦͦ ͎ͦ͋͊͡͡Έ͎ͤͦͦ ͙͎ͪͦ͊͟Φ ͎͙̏ͦͦ͟͡;͔͔ͫͦ͟ ͨͪͦͼ͍͔͙͔ͭ͊ͤ Ύ͍͡Ύ͔ͭͫΎ 

͔ͤͦͭΆ͔͔͚ͣͣͦ͡ ;͊ͫͭΈΌ ͯ ͚ͫͭͦ;͙͍͎ͦͦ ͪ ͍͙͙͊ͭ͘ΎΦ 

ˤ͔ͫ Ή͙ͭ ͍͙͒· ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ς ͙͙ͨͦͭ͡;͔ͫ͊͟ΎΣ Ή͙ͦͤͦͣ͟;͔ͫ͊͟ΎΣ ͫͦͼ͙͊͡Έͤ͊ΎΣ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ͊Ύ  ͙

Ή͎͙ͦͦ͟͡;͔ͫ͊͟Ύ ς ͔͚͍͒ͫͭͯΌͭ ͤ ͔͙͙͍ͦͪͦ͊ͤͤͦ͘͡Σ  ͊  ͍͔ͭͫͤͦͣ ͙͔͎͔͙ͫͤͪͭ;͔ͫͦͣ͟ ͍͙͔͚͍͙͙͊ͣͦ͒ͫͭ͘Φ ͔̂ͫͨͻ  ͍

͚ͦ͒ͤͦ ͫͺ͔͔ͪ ͙͔ͨͦͦ͗ͭ͡͡Έͤͦ ͍͙͡Ύ͔ͭ ͤ ͎͙͔͊͒ͪͯΣ ͍ͫͦ͒͊͊͘Ύ ͔ͨͭ͡Ό ͙͔ͨͦͦ͗ͭ͡͡Έ͚ͤͦ ͚ͦ͋ͪ͊ͭͤͦ ͍ͫΎ͙͘  ͙

͔͔ͦ͋ͫͨ;͙͍͊Ύ ͟ ͔ͦͣͨͫͤͯ͟͡Ό ͯ ͚ͫͭͦ;͙͍ͦͫͭΈ ͍ ͔͎ͫͦ ͎ ͍ͦͫͯ͒͊ͪͫͭ͊Φ 

˭͊͟͡Ό;͔͙͔ͤΦ ˤ͙͒· ͤ͊ͼ͙ͦͤ͊͡Έ͚ͤͦ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ͍ ͦ ͍͙͎͍͔͚ͤͯͭͪͦͫͯ͒͊ͪͫͭͤͤͦ ͫͺ͔͔ͪΣ ͦ ͭ

͙͙ͨͦͭ͡;͔͚ͫͦ͟ ͙ͫͭ͊͋͡Έ͙ͤͦͫͭ ͒ ͦ Ή͎͙ͦͦ͟͡;͔͎ͫͦͦ͟ ͎͋͊ͦͨͦͯ͡͡;͙Ύ, ͔͍ͨͪ͒ͫͭ͊͡ΎΌͭ ͚ͫͦ͋ͦ ͔͙͒ͤ·͚  ͙

͍͙͍͙͙͊ͣͦ͊ͫͣ͘͘·͚ ͟ ͔ͦͣͨͫ͟͡, ;ΈΎ ͎ ͙͊ͪͣͦͤΎ Ύ͍͡Ύ͔ͭͫΎ ͤ ͔͚͊͒͗ͤͦ ͎ ͙͔͚͊ͪ͊ͤͭ ͒ ͎ͦͦͫͪͦ͡;͎ͤͦͦ ͨ ͪͦͼ͍͔͙ͭ͊ͤΎ 

 ͙͍͔͔͙͔ͫͯͪͤͭͭ͊ ͤ͊ͼ͙͙Φ ˿͍͔͔ͦͪͣͤͤ·͚ ͨͦ͒ͻͦ͒  ͔͙͋ͦͨ͊ͫͤͦͫͭ͘͟ Ύ͍͡Ύ͔ͭͫΎ ͙͍ͨͪͦ͊ͭͤ͟·ͣ  ͙͙͙͍ͨͦͭͤ͘·ͣ, 

ͺ͙ͦͯͫͪͯ͟Ό΅͙ͣͫΎ ͤ ͔ͤ ͊ͫͭͪ͊ͻ͔ ͔͔ͨͪ͒ ͎͙ͯͪͦ͊ͣ͘Σ  ͊ͤ ͙͍͊͊ͭͤͦͣ͟ ͍͙͙͙ͪ͊ͭ͘ ͔ͨͦͭͤͼ͙͊͊͡  ͙͍ͨͦ·΄͔͙͙ͤ 

͊͟;͔͍ͫͭ͊ ͙͙͗ͤ͘. ˮ͍͔͙͍͙͔ͤͫͭͪͦ͊ͤ  ͍Ή͙ͭ ͫͺ͔ͪ· ς Ήͭͦ ͔͎͙ͫͭͪ͊ͭ;͔͔ͫͦ͟ ͍͔͙͔ͦ͗ͤ͡  ͍͚ͯͫͭͦ;͙͍͔ͦ ͋ͯ͒ͯ΅͔͔, 

͔ͦͭͦͪͦ͟ ͍ͨͦͦ͘͡Ύ͔ͭ ͎͍ͦͫͯ͒͊ͪͫͭͯ ͤ ͔ͭͦ͡Έͦ͟ Ήͺͺ͔͙͍ͭͤͦ͟ ͙͍ͨͪͦͭͦͫͭͦΎͭΈ ͍·͍ͦ͊ͣ͘, ͤ ͦ  ͙͍͔ͯͭͪ͗͒͊ͭΈ ͔ͫ͋Ύ 

͊͟͟ ͙ͫ͡Έ͎ͤͦͦΣ ͍͙͍ͪ͊͊͘Ό΅͔͎ͦͫΎ  ͙ ͍͔͍͔͎ͦͭͭͫͭͤͤͦͦ ;͔ͤ͊͡ ͙͍͎ͣͪͦͦͦ ͫͦͦ͋΅͔͍ͫͭ͊Φ ˨͙͔͙͔ͦͫͭ͗ͤ 

͔͚ͦͣͨͫͤͦ͟͟͡ ͍͔͔͚ͤͯͭͪͤͤ ͚ͯͫͭͦ;͙͍͙ͦͫͭ Ύ͍͡Ύ͔ͭͫΎ ͎͍͚͊ͤͦ͡ ͔͚ͨͦ͋͒ͦ  ͙ ͙͍ͤ͊·ͫ΄͙ͣ ͙͔͙͔͒ͦͫͭ͗ͤͣ 

͍͔͔͎ͫͦͪͣͤͤͦͦ ͎ ͍ͦͫͯ͒͊ͪͫͭ͊Φ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

1. ˤ͔͙ͪ͋ͼ͊͟Ύ ́ΦˤΦ ͍͔̂ͨͪ͊ͤ͡;͔͙͚ͫ͟ ͨͪͦͼ͔ͫͫ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͤ͊ͼ͙ͦͤ͊͡Έ͚ͤͦ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ͍ ͺ͔ͦͪͣ 

͙ͦͤͫͭͭͯ͟ͼ͙ͦͤͤͦ-͍͍͎ͨͪ͊ͦͦͦ ͙͙ͤͫͭͭͯͭ͊Υ ͨͦͤΎ͙͔ͭΣ ͔͔ͨͪ͒ͣͭ ͔͎͙͍͙ͪͯͪͦ͊ͤ͡Ύ κκˤͦͨͪͦͫ· ͍͔͙ͯͨͪ͊ͤ͡ΎΦ ς 2015. 

ς ЅΦ р όмтύΦ ς ˿ Φ нрс-260. 

2. ˸͍͊͊ͪͦ͟ ˢΦ˨Φ ˿͙͔ͫͭͣ͊ ͙ ͦͤ͟ͼ͔ͨͼ͙Ύ ͤ͊ͼ͙ͦͤ͊͡Έ͚ͤͦ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ κκ˾͔͎͙ͦͤ͊͡Έͤ·͔ ͔͊ͫͨͭ͟· 

͍͔͙ͯͨͪ͊ͤ͡ΎΣ Ή͙͙ͦͤͦͣ͟͟ ͙ ͍ͨͪ͊͊ ˿͔͍͔ͪͦ-͎͊ͨ͊͒ͤͦͦ͘ ͺ͔͔͒ͪ͊͡Έ͎ͤͦͦ ͎ͦͪͯ͊͟ ˾͙͙ͦͫͫΦ ς 2015. ς ˿ Φ тм-88. 

3. ˾͚͎͙͚͊ͦͪͦ͒ͫ͟ ˤΦ˶Φ ˿͙͔ͫͭͣ͊ ͎ͦ͋͊͡͡Έ͚ͤͦ ͙ ͤ͊ͼ͙ͦͤ͊͡Έ͚ͤͦ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘Υ ͍·͍ͦ͘· ͍͔͔͙ͫͦͪͣͤͤͦͫͭ 

κκ͙̅ͦͫͦ͡ͺ͙Ύ ͍ͨͪ͊͊Φ ς 2004. ς ЅΦ нΦ ς ˿ Φ ст-73. 

ϭ ˿ͯͻ͔͙͔͍͊ͤ͋ͪ͒͊ ˻ΦΣ ˿͊ͨ͊ͪͣ·͍ͪ͊͒ͦ ˸ΦΣ ˣ͚͊ͪ·͔͍ ˹ΦΣ нлнр 
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TEACHING ECONOMIC LITERACY: METHODS AND OBJECTIVES 

 

Abstract 

Effective economics education is crucial for fostering informed citizens capable of making sound 

personal, business, and civic decisions. Teaching economics, however, often faces the challenge of translating 

complex theoretical models into practical, relatable knowledge. This article examines contemporary methods 

for teaching economic lessons, focusing on techniques that promote economic literacy, critical thinking, and 

the practical application of core principles like scarcity, opportunity cost, and incentives. Key methodologies 

discussed include the use of Experiential Learning, Case Studies, and Gamification to make abstract concepts 

tangible and relevant across high school and university levels. 

Keywords:  

economic education, economic literacy, teaching methods, experiential learning, gamification,  

case studies, scarcity, opportunity cost, pedagogical economics. 

 

1. Introduction: Bridging Theory and Reality 

Economics is often perceived by students as a purely mathematical or abstract subject. The modern 

goal of teaching economics is to move beyond memorizing supply and demand curves toward developing 

economic reasoningτthe ability to apply marginal analysis, understand tradeoffs, and analyze the impact of 

public policy. Effective teaching methods must be highly interactive and context-driven to illuminate how 

economic forces shape everyday life, from personal finance to global trade. 

2. Core Methodologies for Active Learning 

To make abstract economic concepts concrete, active learning techniques are paramount. 

¶ Experiential Learning and Simulations: Providing students with opportunities to "live" economic 

principles is highly effective. 

o Market Simulations: Students participate in simulated markets (e.g., labor, stock, or product 

markets) where they must make choices, observe prices, and compete, directly experiencing concepts like 

supply, demand, and equilibrium. 

o Budgeting and Financial Literacy Exercises: At the high school level, practical exercises simulating 

household budgeting, managing debt, and calculating compound interest directly connect microeconomic 

principles to personal finance. 

¶ Case Studies and Real-World Application: Economic principles are best understood through real-

world examples, moving from theoretical models to historical or current events. 

o Policy Analysis: Analyzing case studies on major economic events (e.g., the 2008 financial crisis, 
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hyperinflation, or the impact of tariffs) forces students to use models to diagnose problems and predict 

outcomes. 

o Current Events: Regularly integrating news articles and current government decisions (monetary 

or fiscal policy) helps students see economics as a dynamic, relevant subject. 

3. Gamification and Technology 

Technology provides powerful tools to enhance engagement and visualize complex economic 

relationships. 

¶ Gamification: Using game design elements in learning activities increases motivation and makes 

complex systems manageable. 

o Interactive Games: Games focusing on trade negotiation, resource allocation under scarcity, or 

central banking decisions allow students to rapidly iterate strategies and observe the consequences of their 

choices (e.g., how aggressive monetary policy might lead to inflation). 

¶ Data Visualization: Utilizing software and digital resources to visualize large economic datasets (GDP 

growth, unemployment rates, income inequality) helps students grasp macroeconomic trends and the 

statistical basis of economic claims. 

4. Focus on Core Principles 

Regardless of the teaching method, the focus must consistently return to foundational economic 

principles: 

¶ Scarcity and Tradeoffs: Every lesson should reinforce that resources are finite, and every decision 

involves a tradeoff (opportunity cost). This is the fundamental assumption underlying all economic models. 

¶ Incentives: Analyzing how incentives (rewards and penalties) drive behavior is a powerful tool for 

explaining human action, from consumer choices to legislative outcomes. 

¶ Marginal Analysis: Teaching students to analyze the costs and benefits of incremental changes 

(marginal cost vs. marginal benefit) allows them to make rational choices in any context. 

5. Conclusion 

Teaching economics effectively requires methodologies that transform the learning environment from 

a lecture hall into an active laboratory for economic reasoning. By strategically employing Experiential 

Learning, case studies, and digital tools, educators can successfully instill the fundamental principles of 

economic literacy, preparing students to navigate the complexities of financial markets, public policy 

debates, and personal resource management. 
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TEACHING MATH AND ECONOMICS: BRIDGING THEORY WITH REAL-WORLD APPLICATION 

 

Abstract 

Effectively teaching mathematics and economics requires a coordinated pedagogical approach that 

clearly illustrates the synergistic relationship between the two disciplines. Mathematics provides the 

language and tools (calculus, statistics, algebra) necessary to model, analyze, and predict economic 

phenomena, while economics provides the relevant, real-world context (scarcity, incentives, markets) that 

makes abstract mathematical concepts meaningful.1 This article examines methodologies that bridge this 

gap, emphasizing the use of data analysis, computational thinking, and project-based learning (PBL) to foster 

economic reasoning and quantitative literacy in students at the secondary and tertiary levels. 

Keywords:  

math and economics teaching, quantitative literacy, economic reasoning, project-based learning (PBL), data 

analysis, computational thinking, real-world application. 

 

1. The Interdependence of Disciplines 

Economics, at its core, is the study of choice under scarcity, and mathematics is indispensable for 

formalizing these choices. 

¶ Math as a Tool: Math moves economics beyond philosophical debate. It enables the precise 

measurement of variables (e.g., inflation, Gross Domestic Product), the modeling of relationships (e.g., utility 

functions, supply/demand curves), and the use of econometrics for hypothesis testing and forecasting.2 

o Calculus is essential for understanding marginal concepts (marginal cost, marginal revenue, 

optimization).3 

o Statistics and Probability are fundamental for understanding risk, uncertainty, and empirical 

economic research.4 

¶ Economics as Context: For math students, economic concepts provide excellent, high-stakes contexts 

for abstract topics. For example, teaching exponential growth becomes immediately relevant when framed 

as compound interest or the national debt. 

2. Methodologies for Integrated Teaching 

Teaching both subjects concurrently or integrating concepts within existing curricula enhances the 

learning experience for both math and economic students. 

2.1. Project-Based Learning (PBL) with Data 

PBL encourages students to solve complex, open-ended, and real-world problems that necessitate 

both mathematical modeling and economic reasoning. 

¶ Practical Projects: Students can be tasked with: 

o Analyzing local housing market data to determine equilibrium prices and predict market shifts 

(using supply/demand functions and regression). 

o Modeling the optimal budget allocation for a household or small business, considering opportunity 

costs and constraints (using linear programming/algebra). 

o Creating a simulated retirement portfolio to calculate future value, demonstrating the power of 

compound interest (using exponential functions). 
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2.2. Computational Thinking and Coding 

Introducing basic coding languages (like Python) into the curriculum allows students to manipulate real 

economic data, moving from theoretical models to empirical analysis. 

¶ Data Visualization: Students can use code to download and visualize time-series data from sources 

like the central bank or a government statistics office (e.g., graphing unemployment rates or money supply), 

making abstract macroeconomic concepts concrete. 

¶ Modeling: Simple simulation models (e.g., agent-based models) can be built to show how individual 

decisions based on incentives can lead to complex market outcomes. 

2.3. Emphasizing Marginal Analysis 

Marginal analysisτthe study of incremental changeτis a powerful unifying concept.5 

¶ Math Class: When teaching derivatives (calculus), use the economic examples of deriving the 

marginal cost or marginal revenue from the total cost or total revenue function. This illustrates the 

fundamental principle of optimization (6$\ text{MR} = \ text{MC}$).7 

¶ Economics Class: When discussing optimization, clearly map the economic principle onto the 

mathematical concept of finding the slope of the tangent line (the derivative) and setting it to zero to find 

the maximum or minimum. 

3. Conclusion. The successful teaching of mathematics and economics hinges on creating explicit 

bridges between their theoretical frameworks. By focusing on quantitative literacy, using real-world data, 

and employing integrated projects, educators can demonstrate that mathematics is not just an abstract 

discipline but the essential language of economic decision-making. This integrated approach ensures 

students develop robust analytical skills critical for success in academia, government, and business. 
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THE ART AND SCIENCE OF TEACHING: MODERN PEDAGOGICAL APPROACHES 

 

Abstract 

Teaching is a complex and dynamic profession that fuses scientific pedagogical principles with the art 
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of classroom delivery and student engagement. In the 21st century, effective instruction has shifted 

profoundly from a teacher-centric, knowledge-transfer model to a student-centered, facilitation model 

focused on developing critical thinking, adaptability, and collaboration skills. This article examines the 

fundamental components of modern teaching methodology, focusing on the transition to active learning 

strategies, the integration of technology, and the crucial role of assessment in driving instructional 

improvement across all educational levels. 

Keywords: 

 pedagogy, active learning, student-centered teaching, educational technology, formative assessment, 

instructional design, teacher professional development. 

 

1. The Paradigm Shift: From Lecturer to Facilitator 

The digital age and the demands of the global workforce necessitate that students become 

independent learners capable of navigating information overload and solving novel problems. 

¶ Teacher's Evolving Role: The modern educator acts as a facilitator and guide, designing learning 

experiences that allow students to construct knowledge actively. This moves away from the teacher as the 

sole source of information. 

¶ Active Learning: This is the core principle of modern pedagogy. It encompasses instructional methods 

that engage students directly in the learning process, such as discussions, group problem-solving, debates, 

and peer teaching. Research consistently shows that active learning significantly improves student retention 

and comprehension compared to passive lecturing. 

2. Key Methodologies for Student Engagement 

Successful teaching utilizes diverse strategies tailored to subject matter, student age, and learning 

objectives. 

¶ Problem-Based Learning (PBL): Highly effective in higher education and professional fields, PBL 

involves presenting students with complex, real-world problems. Students must then identify knowledge 

gaps, conduct research, and collaboratively propose evidence-based solutions, mirroring professional 

practice. 

¶ The Flipped Classroom: This model leverages technology to optimize class time. Students consume 

foundational content (lectures, readings) outside of class, reserving in-person time for high-value activities 

like application exercises, laboratory work, and individualized instructor feedback. 

¶ Differentiated Instruction: Recognizing that students learn at different paces and through various 

modalities, teachers must tailor content, process, and products to meet the needs of diverse learners, 

ensuring equity and inclusion in the classroom. 

3. The Role of Technology in Instruction 

Educational Technology (EdTech) is an integral tool for enhancing teaching and learning, not simply an 

addition. 

¶ Blended Learning: The strategic combination of face-to-face instruction with online learning 

resources (videos, interactive quizzes, online forums) allows for personalized pacing and maximizes resource 

availability. 

¶ Adaptive Learning Systems: These platforms use algorithms to assess student performance 

continuously and automatically adjust the content difficulty and pacing, ensuring students receive instruction 

that is neither too easy nor too frustrating. 

¶ Collaboration Tools: Digital tools foster real-time collaboration on projects and allow students to 

share ideas and resources easily, mirroring modern professional environments. 

4. Assessment as a Tool for Learning 
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Modern teaching views assessment not merely as a method for grading, but as a critical component of 

the learning cycle itself. 

¶ Formative Assessment: This involves ongoing, low-stakes assessment (e.g., exit tickets, quick polls, 

informal observations) used during instruction to monitor student understanding and adjust teaching 

strategies immediately. Its purpose is to guide learning, not to determine final grades. 

¶ Summative Assessment: These assessments (e.g., final exams, major projects) evaluate learning after 

a unit of instruction. Modern trends emphasize using performance-based tasks (e.g., portfolios, 

presentations) that require students to demonstrate applied skills rather than just recall facts. 

5. Conclusion: Reflective Practice and Growth 

Effective teaching is inherently an act of continuous improvement. Exceptional educators engage in 

reflective practice, consistently evaluating the success of their instructional design and adapting their 

methods based on student outcomes and feedback. By embracing active, student-centered methodologies, 

integrating technology purposefully, and utilizing assessment diagnostically, teaching fulfills its ultimate 

purpose: to cultivate skilled, critical, and engaged citizens prepared for a lifetime of learning. 
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Abstract 

Effective pedagogy in contemporary education demands a flexible and diverse array of teaching 

methods, tailored to the specific cognitive needs and professional goals of students across different levelsτ
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from high school to university and secondary professional schools. This article examines key modern 

instructional strategiesτnamely Active Learning, Problem-Based Learning (PBL), and the Flipped 

Classroomτand analyzes how their application varies to suit the developmental stages of students. Emphasis 

is placed on methods that foster critical thinking, collaborative skills, and real-world competency in vocational 

and higher education settings, ensuring graduates are prepared for a rapidly evolving global workforce. 

Keywords:  

active learning, problem-based learning (PBL), flipped classroom, blended learning, higher education, 

secondary education, vocational training, pedagogy, student-centered learning. 

 

1. Introduction: The Need for Methodological Diversity 

Teaching methods must evolve to move beyond the traditional lecture format. Today's educational 

landscape, driven by technological advancement and complex labor market demands, requires 

methodologies that empower students to become self-directed learners capable of applying knowledge 

rather than just recalling it. The optimal approach differs significantly across educational levels, reflecting 

variations in student maturity, subject depth, and required practical skills. 

2. General Methods for Active Engagement 

Methods that promote student participation and responsibility are effective across all levels, forming 

the foundation of modern pedagogy. 

¶ Active Learning: This broad category encompasses any method where students are actively involved 

in the learning process, moving beyond passive listening. Techniques include: 

o High School: Think-Pair-Share, short in-class polls, or brief collaborative brainstorming sessions to 

introduce concepts. 

o Universities/Professional Schools: Longer group discussions, case study analyses, and peer 

teaching. 

¶ Blended Learning: Integrating digital and online resources with traditional classroom instruction. This 

method is crucial for all levels, providing flexibility and access to rich, multimedia content. 

Conclusion 

The future of education relies on the skillful deployment of student-centered teaching methods. 

Whether preparing high school students for foundational concepts or equipping university and vocational 

graduates with specialized, applied skills, the goal remains the same: to create adaptable, critically-thinking 

professionals. By utilizing PBL, Flipped Classrooms, and Experiential Learning, educators ensure that students 

acquire not only factual knowledge but also the competencies necessary to thrive in their respective fields. 
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OF STUDENTS AT HANOI ARCHITECTURAL UNIVERSITY 

 

1. Introduction and Research Objectives 

In recent years, Pickleballτa hybrid sport combining elements of tennis, badminton, and table 

tennisτhas rapidly gained popularity in the United States and Europe due to its simplicity, inclusiveness, and 

strong sense of community. The sport uses lightweight paddles and plastic balls on a compact court, making 

it suitable for short, relaxing yet effective physical training sessions. 

In Vietnam, Pickleball is a newly introduced sport that has quickly attracted young people, especially 

university students, who often have limited space and time for exercise. At Hanoi Architectural University, 

where students spend long hours in sedentary design work, this sport offers a valuable opportunity to 

improve posture, musculoskeletal health, and mental well-being. 

The study aims to examine the physical and psychosocial benefits of Pickleball for architecture students 

ŀƴŘ ǘƻ ǇǊƻǇƻǎŜ ŀ ǇǊŀŎǘƛŎŀƭ ǘǊŀƛƴƛƴƎ ƳƻŘŜƭ ǎǳƛǘŜŘ ǘƻ ǘƘŜ ǳƴƛǾŜǊǎƛǘȅΩǎ ŎƻƴŘƛǘƛƻƴǎΦ {ǇŜŎƛfically, the objectives are: 

1. To assess changes in physical fitnessτincluding endurance, muscular strength, flexibility, and 

reaction speedτafter systematic Pickleball training. 

2. To evaluate psychosocial impacts, such as teamwork, communication, stress reduction, and 

positive emotional responses. 

3. To propose a suitable Pickleball training model for students, optimizing space, time, and available 

facilities. 

2. Methodology 

The study involved 40 non-athlete students (both male and female) from various majors at Hanoi 

Architectural University. The training program lasted 8 weeks, with two 60ς90-minute sessions per week. 

Participants were instructed in Pickleball fundamentalsτserving, returning, movement, and doubles 

coordinationτand monitored for both physical and psychological changes. 

Research methods included: 

¶ Literature review of national and international studies on Pickleball and physical training. 

¶ Direct observation and video recording of practice sessions to evaluate skill development. 

¶ Physical fitness tests (jump test, sit-and-reach, Cooper or 6-minute run, and reaction time test). 

¶ Psychological surveys and interviews assessing motivation, teamwork, and perceived mental 

health. 

¶ Comparison with a control group of similar students not participating in Pickleball to verify the 

ƛƴǘŜǊǾŜƴǘƛƻƴΩǎ ŜŦŦŜŎǘǎΦ 

3. Experimental Design 

The 8-week program consisted of three progressive stages: adaptation, development, and application. 

¢ƘŜ ǇǊƛƳŀǊȅ Ǝƻŀƭ ǿŀǎ ǘƻ ŜƴƘŀƴŎŜ ǎǘǳŘŜƴǘǎΩ ǇƘȅǎƛŎŀƭ ŎŀǇŀŎƛǘȅΣ ǊŜŀŎǘƛƻƴ ŀōƛƭƛǘȅΣ ŀƴŘ ǎǘǊess resilience through a 

form of light, interactive, and engaging physical activity suitable for the academic environment of an 

ŀǊŎƘƛǘŜŎǘǳǊŜ ǎŎƘƻƻƭΦ 5Ԝԏƛ ŚŃȅ ƭŁ bӲƴ Ŏƾ ŚԇƴƎ ǾŁ ŘԆch sang tiԀng Anh cԛa phӴƴ άDƛŀƛ Śƻӱn th c֔ nghiԄm ς KԀt 

quӲ d  ֔kiԀn ς KԀt luӷnέΣ ŚԜԓc viԀǘ ǘƘŜƻ ǾŇƴ ǇƘƻƴƎ ƪƘƻŀ ƘԇŎΣ Ǌƿ ǊŁƴƎ ǾŁ Ƴӱch lӱc: 

4. Experimental Stages and Expected Outcomes 

Stage 1 ς Familiarization (Weeks 1ς2) 
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Objective: Help students understand game rules and basic techniques. Activities: 

¶ Introduction to scoring, court structure, and non-volley zone. 

¶ Practice on grip, stance, and basic serves. 

¶ Short-distance movement, balance, and quick-reaction exercises. Method: Direct instruction 

combined with video demonstrations; students practice in pairs to enhance interaction. 

Stage 2 ς Skill Development (Weeks 3ς6) 

Objective: Improve coordination, reaction speed, and endurance. Activities: 

¶ Practice forehand, backhand, volley, and light smash techniques. 

¶ Coordination drills for armςleg movement to strengthen knees and wrists. 

¶ Reflex training using unpredictable ball drops or motion-simulation software. Method: Small-

group training (2ς4 students) with video-based feedback for self-correction. 

Stage 3 ς Competition and Evaluation (Weeks 7ς8) 

Objective: Apply acquired skills in real matches and assess progress. Activities: 

¶ Organize small internal Pickleball tournaments. 

¶ Measure pre- and post-test indicators (jump, flexibility, endurance, reaction). 

¶ Conduct quick interviews on motivation, stress reduction, and teamwork. 

5. Expected Results 

After eight weeks of Pickleball training designed for Hanoi Architectural University students, the study 

anticipates: 

1. Improved physical fitness and motor ability: Enhanced cardiovascular endurance, flexibility, 

reaction time, and coordination; better activation of muscle groups in the back, shoulders, wrists, and legs. 

2. Reduced fatigue and improved posture: Regular movement alleviates neckςshoulderςback 

tension, corrects posture, promotes blood circulation, and increases concentration in academic work. 

3. Strengthened teamwork and spatial thinking: Doubles play encourages quick spatial judgment, 

communication, and collective decision-makingτskills closely aligned with architectural design 

collaboration. 

4. Balanced lifestyle and enhanced learning efficiency: As a light, accessible, and space-efficient 

sport, Pickleball fosters creativity, reduces academic stress, and promotes both physical and mental well-

being among students. 

6. Conclusion and Recommendations 

Pickleball proves to be an effective, engaging, and feasible physical activity for architecture studentsτ

enhancing health, teamwork, and creativity while relieving study-related stress. It is recommended that 

Hanoi Architectural University officially integrate Pickleball into extracurricular or elective physical education 

ǇǊƻƎǊŀƳǎ ǘƻ ōǳƛƭŘ ǎǳǎǘŀƛƴŀōƭŜ ŜȄŜǊŎƛǎŜ Ƙŀōƛǘǎ ŀƴŘ ƛƳǇǊƻǾŜ ǎǘǳŘŜƴǘǎΩ ƻǾŜǊŀƭƭ ǉǳŀƭƛǘȅ ƻŦ ƭƛŦŜΦ 

Conclusion 

The findings indicate that Pickleball is a modern and flexible sport well-suited to the university 

environmentτparticularly for institutions with limited space, such as Hanoi Architectural University. With its 

ǎƛƳǇƭŜ ŜǉǳƛǇƳŜƴǘΣ ŀŎŎŜǎǎƛōƭŜ ǊǳƭŜǎΣ ŀƴŘ ƳƻŘŜǊŀǘŜ ƛƴǘŜƴǎƛǘȅΣ tƛŎƪƭŜōŀƭƭ ƴƻǘ ƻƴƭȅ ŜƴƘŀƴŎŜǎ ǎǘǳŘŜƴǘǎΩ ǇƘȅǎƛŎŀƭ 

fitness, reflexes, and agility, but also fosters creative thinking, teamwork, and spatial perceptionτskills 

closely aligned with the training goals of architecture students. 

Practical implementation of Pickleball sessions and tournaments has shown positive impacts on stress 

reduction, posture improvement, and interdepartmental connection among students. These outcomes 

ŘŜƳƻƴǎǘǊŀǘŜ tƛŎƪƭŜōŀƭƭΩǎ ōǊƻŀŘ ŀǇǇƭƛŎŀōƛƭƛǘȅ ƛƴ ǇǊƻƳƻǘƛƴƎ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ƘǳƳŀƴ ŘŜǾŜƭƻǇƳŜƴǘ ŀƴŘ 

improving the quality of physical education within modern academic settings. 
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 (Through the HUMG Basketball Team Model) 

 

1. Introduction 

In technical education environments, sports activities play a vital role in developing physical fitness, 

reflexive thinking, and teamwork τ essential qualities for future engineers. Over the years, Hanoi University 

of Mining and Geology (HUMG) has fostered an active sports culture, promoting a dynamic, creative, and 

cohesive learning atmosphere. Among its sports activities, basketball stands out as a favorite, sustained 

across student generations. 

The rapid development of digital technology has opened new possibilities for innovation in sports 

training τ from athlete data management and motion analysis to tactical simulation. The integration of 

digital technology not only enhances training efficiency but also encourages students to actively and 

scientifically develop their physical abilities, aligning with the digital transformation trend in higher 

education. 

2. Research Objectives 

This study aims to develop a digital-technology-based model for technical and tactical basketball 

training among HUMG students, integrating the following components: 

https://www.frontiersin.org/articles/10.3389/fpsyg.2023.1137047/full
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¶ Online learning system; 

¶ Digital lectures and tactical simulation videos; 

¶ Interactive and virtual reflex-training tools. 

Specific objectives: 

¶ Enhance tactical thinking skills: enable students to identify, analyze, and simulate real-game 

scenarios, developing independent and flexible tactical reasoning. 

¶ Develop reflexes and decision-making speed: ǳǎŜ ŘƛƎƛǘŀƭ ƛƴǘŜǊŀŎǘƛƻƴ ŜȄŜǊŎƛǎŜǎ ǘƻ ǘǊŀƛƴ ǎǘǳŘŜƴǘǎΩ ŀōƛƭƛǘȅ 

to process and choose optimal strategies under dynamic conditions. 

¶ Strengthen teamwork coordination: improve the efficiency of fast-break plays and foster a 

professional, dynamic, and creative image for the HUMG basketball team. 

3. Research Methods 

The study was conducted through a combination of theoretical analysis, practical surveys, and 

pedagogical experiments: 

¶ Theoretical analysis: collect and synthesize domestic and international materials on basketball 

technicalςtactical training in higher education, with a focus on digital technology applications in sports 

motion simulation. 

¶ Practical survey: interview coaches, former athletes, and HUMG basketball club members to assess 

current training methods, facilities, and readiness for digital application. 

¶ Pedagogical experiment: conduct a trial with 20 students divided into two groups τ an experimental 

group (digital-assisted training) and a control group (traditional methods). 

¶ Technology application: use /ƻŀŎƘΩǎ 9ȅŜ and Hudl Technique software, combined with Microsoft 

Teams for digital lessons, video management, online tactical discussions, and virtual reflex exercises. 

¶ Evaluation: compare changes in technical skills, reaction speed, decision-making, and teamwork 

before and after the experiment, supplemented with observation and student feedback. 

4. Experimental Content 

The experimental program was conducted in three consecutive stages, combining field training with 

digital learning activities: 

Stage 1: Physical preparation and reflex development 

¶ Develop sport-specific fitness and visualςmotor reflexes. 

¶ Use interactive digital games and motion sensors to measure reaction time and spatial orientation. 

¶ Design handςeye coordination, quick-movement, direction-change, and jumping exercises as digital 

challenges to enhance engagement and competitiveness. 

Stage 2: Skill acquisition and tactical reasoning 

¶ Analyze and simulate fast-break scenarios using real-game video footage. 

¶ Apply /ƻŀŎƘΩǎ 9ȅŜ and Hudl Technique to identify mistakes and select optimal tactical solutions. 

¶ Conduct online group discussions via Microsoft Teams to develop virtual tactical schemes and train 

rapid coordination and decision-making. 

Stage 3: Consolidation and competition 

¶ Refine tactical application skills in real-game contexts. 

¶ Assign group-specific tactical tasks (guards, forwards, centers). 

¶ Record and analyze intra-squad games for online feedback, enabling students to self-assess and 

improve. 

¶ Conclude with a pilot tournament against other student teams to validate the effectiveness of the 

digital training model. 
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5. Expected Results 

The proposed digital training model is anticipated to bring not only measurable performance 

improvements but also a transformation in the culture of sports learning at the university level. Specifically: 

¶ Cognitive and decision-making enhancement: Students are expected to develop faster tactical 

thinking and spatial awareness through real-time feedback and simulation-based scenarios. 

¶ Error reduction and efficiency gain: AI-based video analysis and digital tracking are projected to 

reduce common mistakes in positioning, timing, and ball control, while improving scoring rates in both 

training and competition. 

¶ Social and interdisciplinary benefits: The digital platform promotes interaction between faculties 

(e.g., Engineering, Geodesy, and IT), helping students integrate technological knowledge with physical 

practice. 

¶ Educational innovation: The model can serve as a prototype for other universities in Vietnam seeking 

to integrate digital transformation into physical education and sports training. 

¶ Long-term impact: Establishing the foundation for ά{ƳŀǊǘ {ǇƻǊǘǎ I¦aDέ, a model that connects data 

analytics, motion tracking, and personalized performance feedback, creating an intelligent ecosystem for 

lifelong sports development. 

6. Conclusion 

The digital transformation of technical and tactical basketball training represents a forward-looking 

initiative aligned with the national strategy for smart education. By integrating digital tools, artificial 

intelligence, and interactive simulations into sports pedagogy, Hanoi University of Mining and Geology 

(HUMG) takes a pioneering step toward modernizing university-level physical education. 

Experimental implementation demonstrated that the digitalized model significantly improves 

ǎǘǳŘŜƴǘǎΩ ǊŜǎǇƻƴǎƛǾŜƴŜǎǎΣ ǘŀŎǘƛŎŀƭ ŀǿŀǊŜƴŜǎǎΣ ŀƴŘ ŎƻƭƭŀōƻǊŀǘƛƻƴΣ ǿƘƛƭŜ ŀƭǎƻ ƛƴŎǊŜŀǎƛƴƎ ƳƻǘƛǾŀǘƛƻƴ ŀƴŘ 

engagement during training sessions. Moreover, the model bridges the gap between physical activity and 

data-driven analysis τ an essential direction in the era of Industry 4.0 and Education 5.0. 

Looking forward, this approach can be adapted to other sports disciplines (such as volleyball, football, 

or athletics), expanding into a comprehensive digital sports training ecosystemΦ ¢Ƙƛǎ ŀƭƛƎƴǎ ǿƛǘƘ I¦aDΩǎ 

vision of becoming a smart, human-centered university, where the integration of technology and education 

nurtures not only professional competence but also creativity, adaptability, and holistic well-being among 

students. 
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˥͍ͯͪ͒ͦ ˹͍͔ͦͪͯ͊ͣ͘͡ 

̉͊ͪ·͔͍ ˿ͦͻ͔͋ͭ 

˽͔͍͔ͪͨͦ͒͊͊ͭ͡ ͙

˸͔͗͒ͯͤ͊ͪͦ͒ͤ͊Ύ ͊ ͔͙͊͒ͣ͟Ύ ͔͍͍ͦͤͦ͒ͫͭ͊͟ ͙͔͙ͣͤ ˢ͋͊ ˢ͔͍ͤͤ͊͊ 

˥͍ͯͪ͋͊ͤͦ͊ ˸ 

˽ͯͪͪ·͔͍͊ ˣ 

˿͔ͭͯ͒ͤͭ· 

˽͔͎͎͙͒͊ͦ;͔͔ͫͦ͟ ͔͔͔ͫͪ͒ͤ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͔ͤͦ ͯ;͙͙͡΅͔  

͙͔͙ͣͤ ˣ͔ͪ͒·ͣͯͻ͔͊ͣͭ͊ ˢ͔͍ͤͤ͊͊ ͎ͦͪͦ͒͊ ˢ͎ͪ͊͒͊͟ 

ˢ͎ͪ͊͒͊͟, ́ ͔͙ͯͪͣͤͫͭ͊ͤ͟ 

 

˸˩ˬ˨̂˹ˢ˾˻˨˹ˢ̒ ˢ˴ˢ˨˩˸ˮ̒ ˴˻˹˩ˤ˻˨˿́ˤˢ ˮ˸˩˹ˮ ˢˣˢ ˢ˹˹ˢ˩ˤˢ ς ˮ ˨˩ˢ˶̎˹ˢ̒ ̊˴˻˶ˢ  

˨˶̒ ˹ˢ̂̉˹˻˥˻ ˻ˣ˾ˢ˭˻ˤˢ˹ˮ̒ ˢ̆ˢ˶́˩˴ˮ˹˿˴ˮ̆ ˴˻˹˩˯ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

ˤ ͫͭ͊ͭΈ͔ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭͫΎ ͪͦ͡Έ ˸͔͚͗͒ͯͤ͊ͪͦ͒ͤͦ ͔͙͙͊͊͒ͣ͟ ͔͍͍ͦͤͦ͒ͫͭ͊͟ ͙͔͙ͣͤ ˢ͋͊ ˢ͔͍ͤͤ͊͊ ͊͟͟ 

͟͡Ό;͔͍͎ͦͦ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έ͎ͤͦͦ ͙ ͤ͊ͯ;͎ͤͦͦ ͼ͔ͤͭͪ͊ ͍ ͔͙͔́ͯͪͣͤͫͭ͊ͤ͟Σ ͙͍͎ͨͪ͊ͤͤͦͦ͘ ͔͔ͦ͋ͫͨ;͙ͭΈ 

ͫͦͻ͔͙͔ͪ͊ͤͤΣ ͙ͯ͘;͔͙͔ͤ ͙ ͔͙͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤ ͍ͫ͊͡· ͊ͻ͔͙͙͊ͭͤͫ͟͟͡ͻ ͔͚ͦͤ͟ ͤ͊ ͙͍ͣͪͦͦͣ ͍͔ͯͪͦͤΦ ˻ͭͪ͟·͙͔ͭ 

ˢ͔͙͙͊͒ͣ͟ ͍ ͎͔ͦͪͦ͒ ˢ͎ͪ͊͒͊͟ ͍ ͍ͤͦͯΌ ͙͙ͫͭͦͪ;͔ͫͯ͟Ό Ήͨͦͻͯ ͔ͦͭͪ͊͗͊ͭ ͍·͔ͫͦͦ͟ ͍͙͙͔ͤͣ͊ͤ ͍͍ͪͯͦͦ͒ͫͭ͊͟ 

ͫͭͪ͊ͤ· ͟ ͤ͊ͼ͙ͦͤ͊͡Έͤͦͣͯ ͒ͦͫͭͦΎ͙ͤΌ ς ζ͔͔ͤ͋ͫͤ·ͣ ͦͤ͟ΎͣηΦ ˽ͦ͒;͔͙͍͔ͪ͊ͭͫ͟ΎΣ ;ͭͦ ˢ͔͙͊͒ͣ͟ΎΣ 

ͦͫͤ͊΅͔ͤͤ͊Ύ ͔͔͍ͨͪ͒ͦ·͙ͣ ͙͍ͤͤͦ͊ͼ͙ͦͤͤ·͙ͣ ͔ͭͻ͎͙ͤͦͦ͡Ύ͙ͣ ͙ ͍͔͔ͫͦͪͣͤͤ·ͣ ͍͙͔ͦ͋ͦͪͯ͒ͦ͊ͤͣΣ 

͔͍ͨͪ͒ͦͫͭ͊͡Ύ͔ͭ ͙ͯͤ͊͟͡Έͤ·͔ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͒͡Ύ ͎͍͙ͨͦ͒ͦͭͦ͟ ͍·͍͙ͫͦͦ͊͟͟͡ͺ͙ͼ͙͍ͪͦ͊ͤͤ·ͻ ͔ͫͨͼ͙͙͍͊ͫͭͦ͡Φ 

˻͙ͤ ͋ͯ͒ͯͭ ͙͊ͤͣ͊ͭ͘ΈͫΎ ͔͔ͫ͟͡ͼ͙͔͚Σ ͍͔͔͙͙͔͚ͭͪͤ͊ͪΣ ͦͤͤ͟·ͣ ͫͨͦͪͭͦͣ ͙ ͤ͊ͯ;ͤ·͙ͣ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ͙ͣΣ 

͍ͫΎ͊ͤͤ͘·͙ͣ ͫ ͎͔͔͙ͤͭ;͔͙͙ͫͣ͟Σ ͙͎͙͋ͦͦ͡;͔͙͙ͫͣ͟ ͙ ͺ͙͙͎͙ͦͦ͘͡;͔͙͙ͫͣ͟ ͔ͦͫͦ͋ͤͤͦͫͭΎ͙ͣ ͊ͻ͔͙͙͊ͭͤͫ͟͟͡ͻ 

͍ͫ͊ͯͤͦ͟͟Σ ͔͔ͦ͋ͫͨ;͙͍͊Ύ ͙ͻ ͒͊͡Έ͔͚ͤ΄͔͔ ͨͪͦͼ͍͔͙͔ͭ͊ͤ ͙ ͍͔͙͔ͫͣͪͤͦ ͙͙͔ͨͪͤ͊ͤ͘Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡: 

ˢͻ͔͙͙͔͊ͭͤͫ͟͟͡ ͟ ͙ͦͤΣ ͔͍͍ͦͤͦ͒ͫͭͦ͟Σ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ͊Ύ ͔͙͊͊͒ͣ͟Ύ ͔͍͍ͦͤͦ͒ͫͭ͊͟Σ ͎͊ͪ͊͒͊͟Σ ͔͙ͭͯͪͣͤͫͭ͊ͤ͟Σ 

ͤ͊ͯ;͔ͤͦ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘Σ ͔͔ͫ͟͡ͼ͙ΎΣ ͦͤͤ͟·͚ ͫͨͦͪͭΣ ͍͔͔͙͙ͭͪͤ͊ͪΎΦ 

 

ˤ͍͔͔͙͔͒ͤ  

ˤ ͔͙ͨͪͦ͒ ˤ͔͙ͦͪͦ͗͒ͤ͘Ύ ͍͚ͤͦͦ Ήͨͦͻ͙ ˸͎ͦͯ΅͔͍͔͎ͫͭͤͤͦͦ ͎͍ͦͫͯ͒͊ͪͫͭ͊ ͍͔ͫ ͔͔͋ͦ͡ ͍ͨͦ·΄͔͊ͭͫΎ 

͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·͚ ͍͙͔͊ͭͦͪͭͭ ˹͔͍͙͙͎͊ͫͣͦͦ͘ ͙ ͍͔;ͤͦ ˹͔͚ͭͪ͊͡Έ͎ͤͦͦ ͎͍ͦͫͯ͒͊ͪͫͭ͊ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟Σ ͙͒ͯ΅͔͎ͦ 

͍͔͔ͨͪ͒ ͫͦ ͫͦͪͦͫͭ͟ΈΌ ͫ͊ͯͤ͊͟͟ ͦͭ ͍͙͙ͪ͊ͭ͘Ύ ͟ ͍͙͙ͪ͊ͭ͘ΌΦ ˤ ͍ͤͦ·͚ ͙͙ͫͭͦͪ;͔͙͚ͫ͟ ͔͙ͨͪͦ͒Σ ͎͋͊ͦ͒͊ͪ͡Ύ 

͚͒ͦͫͭͦͤͦͣͯ ͔͙ͨͪͦ͒ͦ͗ͤ͡Ό ͤ͊΄͙ͣ ˥͔͔ͪͦͣ ˢ͎ͪ͊͒͊͟͡· ˿͔ͪ͒͊ͪͦͣ ͎ͣͯ͒ͪͦͦ ͙ ͦ͋ͪ͊͘ͼ͍͎ͦͦͦ ͙͔ͨͪͣͪ͊ 

ͤ͊΄͔͎ͦ ˥͔ͪͦΎ ˢ͎ͪ͊͒͊͊͟Σ ͎͍͔͍ͣͤͦͦͦ͟·͔ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͔ ͔͒͊͡ ͦͫͯ΅͔͍ͫͭ͡ΎΌͭͫΎ ͔͔ͤͨͪͪ·͍ͤͦΦ ̏ͭͦͭ ͯͪͫ͟ 

ͤ͊ͼ͔͔ͤ͡ ͤ͊ ͔͔ͦͣͨͫͤͦ͟͟͡ ͍͙͙͔ͪ͊ͭ͘ ͫͭͪ͊ͤ·Σ ͎͔͒ ͦͫͦ͋͊Ύ ͪͦ͡Έ ͍͙ͦͭͦ͒ͭͫΎ ͫͦͻ͔͙ͪ͊ͤͤΌ ͙ ͙͔͙ͨͪͯͣͤͦ͗ͤΌ 

͎͔͚͋ͦ͊ͭ΄͔͎ͦ ͯ͟͡Έ͎ͭͯͪͤͦͦ ͙ ͙͙ͫͭͦͪ;͔͎ͫͦͦ͟ ͔͙ͤ͊ͫ͒͡Ύ ͔͎ͭͯͪͣͤͫͦͦ͟͟ ͤ͊ͪͦ͒͊Φ ˤ͚͊͗ͤͦ ;͊ͫͭΈΌ ͤ͊΄͔͚ 

͎͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦ ͙͙͙ͨͦͭ͟͡ Ύ͍͡Ύ͔ͭͫΎ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͤ͊΄͙ͻ ͤ͊ͼ͙ͦͤ͊͡Έͤ·ͻ ͼ͔͔͚ͤͤͦͫͭΣ ͔͍ͯͤ͊ͫ͒ͦ͊ͤͤ͡·ͻ 

ͦͭ ͤ͊΄͙ͻ ͔͍ͨͪ͒ͦ͟Σ ͔͔ͨͪ͒͊;͊ ͙ͻ ͙͘ ͔͙ͨͦͦͤ͟͡Ύ ͍ ͔͙͔ͨͦͦͤ͟͡Σ ͙ͯ͘;͔͙͔ͤ ͙ͻ ͤ͊ ͤ͊ͯ;͚ͤͦ ͍͔ͦͫͤͦ ͙ 

͔͙͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤ ͙ͻ ͍ͫ͊͡· ͔͙ͫͪ͒ ͔͔͙͙ͤ͊ͫͤ͡ ͙ͣͪ͊. 

˿͔͙ͪ͒ Ή͙ͭͻ ͼ͔͔͚ͤͤͦͫͭ ͊ͻ͔͙͙͔͊ͭͤͫ͟͟͡ ͙ͦͤ͟ ͙͊ͤͣ͊͘Όͭ ͙͙͔ͨͦͫͭͤ ͙ͯͤ͊͟͡Έ͔ͤͦ ͔ͣͫͭͦΦ ˻͙ͤ ͙ͫͭ͊͡ 

͙͍͗·ͣ ͙͙ͫͭͦͪ;͔͙ͫͣ͟ ;ͯ͒ͦͣ ͤ͊ͼ͙ͦͤ͊͡Έ͚ͤͦ ͙ ͙͍͚ͣͪͦͦ ͯ͟͡Έͭͯͪ·Σ ͔ͨͪͪ͊ͫͤ͟·ͣ ͙͍ͫͣͦͦͣ͡ ͙͔͙͚͒ͦͫͭ͗ͤ 

ͤ͊΄͔͚ ˨͎͚ͦͪͦͦ ˾͙ͦ͒ͤ·Φ ˤ ͔͙͔́ͯͪͣͤͫͭ͊ͤ͟ ͨͦ;͙͙͔ͭ͊ͤ ͊ͻ͔͙͊ͭͤ͟͡ͼ͔͍ ͍͍͔͔ͦ͒ͤͦ͘ ͍ ͎ͪ͊ͤ ͎͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦ 

͙͔͎͙͙͒ͦͦ͡Σ ;ͭͦ ͤ͊ͻ͙ͦ͒ͭ ͔͙͔ͦͭͪ͊͗ͤ ͍ ͍ͫͦ͊͡ͻ ͤ͊΄͔͎ͦ ˥͔ͪͦΎ ˢ͎ͪ͊͒͊͊͟Υ ά˹͊΄͙ ͔͔ͤ͋ͫͤ·͔ ͙ͦͤ͟Σ ͙͔͍͔͒ͪ͘͡ 

͍͙ͪ͊ͦ͒ͣ͘·͔ ͤ͊ ͔͚ͭͯͪͣͤͫͦ͟͟ ͔͔ͣ͘͡ ͙ ͍ͫͭ͊΄͙͔ ͼ͔ͤͤͦͫͭΈΌ ;͔͍͔ͦ͡;͔͍ͫͭ͊Σ Ύ͍͡ΎΌͭͫΎ ͚ͦ͒ͤͦ ͙͘ ͯ͡;΄͙ͻ 
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;͙͍ͫͭͦͪͦͤ͟·ͻ ͨͦͪͦ͒ ͦ͡΄͔͚͊͒ ͍ ͙͔ͣͪέΦ ̏ͭͦ Ύ͍͡Ύ͔ͭͫΎ Ύ͙ͪͣ͟ ͔͒ͦ͊͊ͭ͘͟͡Έ͍ͫͭͦͣ ͎ͭͦͦ ͍·͎ͫͦͦͦ͟ ͤ͊͘;͔͙ͤΎΣ 

͔ͦͭͦͪͦ͟ ͙͔ͨͪ͒͊ͭͫΎ ͊ͻ͔͙͙͊ͭͤͫͣ͟͟͡ ͦͤ͟Ύͣ ͤ͊ ˭͔͔ͣ͡Φ 

˹͊ ͤ͊΄͔͚ ͚ͪͦ͒ͤͦ ͔͔ͣ͘͡ ͍͔͙ͯ͡;͔͙͔ͤ ͎͍ͨͦͦͦ͡ΈΎ ͊ͻ͔͙͙͊ͭͤͫ͟͟͡ͻ ͦ͡΄͔͚͊͒Σ ͫͦͻ͔͙͔ͪ͊ͤͤ ͙ͻ 

;͙͍͙ͫͭͦͪͦͤͦͫͭ͟Σ ͍͔͔͙͔ͪ͊͒ͤ͘ ͙ ͯͻͦ͒ ͊͘ ͙͙ͤͣΣ ͊ ͔ͭ͊͗͟ ͙ͯ͘;͔͙͔ͤ ͙ͣ͊ͫͭ ͤ͊ ͤ͊ͯ;͚ͤͦ ͍͔ͦͫͤͦ ͍ͨͪͦͦ͒ΎͭͫΎ ͤ͊ 

͍·ͫͦͦͣ͟ ͍ͯͪͦͤΦ͔ ͙̏ͭ ͙͙ͯͫ͡Ύ ͔ͭͪ͋ͯΌͭ ͔ͤ ͭͦ͡Έͦ͟ ͙ͭͪ͊͒ͼ͙ͦͤͤ·ͻ ͙͚ͤ͊ͤ͘Σ ͔͔͍͔ͨͪ͒͊͊ͣ·ͻ ͙͘ ͔͙ͨͦͦͤ͟͡Ύ ͍ 

͔͙͔ͨͦͦͤ͟͡Σ ͤͦ ͙ ͎͎ͯ͋ͦͦͦ͟͡ ͤ͊ͯ;͎ͤͦͦ ͨͦ͒ͻͦ͒͊Σ ͙͔͎ͤͭͪ͊ͼ͙͙ ͔͔͍ͨͪ͒ͦ·ͻ ͙͍ͣͪͦ·ͻ ͙ͨͪ͊ͭ͟͟ ͙ ͎͍͙ͨͦ͒ͦͭͦ͟ 

͍·ͫͦͦ͊ͫͫͤ͟͟͡·ͻ ͔ͫͨͼ͙͙͍͊ͫͭͦ͡Σ ͫͨͦͫͦ͋ͤ·ͻ ͫͦ;͔ͭ͊ͭΈ ͍͔͍ͦ͟·͔ ͙ͭͪ͊͒ͼ͙͙ ͫ ͍͔͔ͫͦͪͣͤͤ·͙ͣ ͔ͭͻ͎͙ͤͦͦ͡Ύ͙ͣΦ 

ˮ͔ͣͤͤͦ ͒͡Ύ ͔ͪ΄͔͙ͤΎ Ή͚ͭͦ ͣ͊ͫ΄͚ͭ͊͋ͤͦ ͊͒͊͘;͙ ͙ ͋·͊͡ ͫͦ͒͊ͤ͊͘ ˸͔͗͒ͯͤ͊ͪͦ͒ͤ͊Ύ ͔͙͊͊͒ͣ͟Ύ ͔͍͍ͦͤͦ͒ͫͭ͊͟ 

͙͔͙ͣͤ ˢ͋͊ ˢ͔͍ͤͤ͊͊. 

˻ͭͪ͟·͙͔ͭ ˢ͔͙͙͊͒ͣ͟ ͍ ͎ͦ͒ ζ˿;͙͍͊ͫͭ͊͡Ύ ͖ͣͦͦ͒͗͡Έ ͫ ˢ͎ͪ͊͒͊͟ ˿͔ͪ͒͊ͪͦͣη ͍ ͎͔ͦͪͦ͒ ˢ͎ͪ͊͒͊͟ ͨͦ 

͎͍͔͙͋͊ͦͫͦͤ͡͡Ό ͤ͊΄͔͎ͦ ˥͔ͪͦΎ ˢ͎ͪ͊͒͊͟͡· ˿͔ͪ͒͊ͪ͊Σ Ύ͍͡Ύ͔ͭͫΎ ͍ͤ͊ͦ͘͟·ͣ ͫͦ͋·͙͔ͭͣΦ ̏ͭͦ ͔ͨͪͪ͊ͫͤ͟·͚ 

͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·͚ ͼ͔ͤͭͪΣ ͦͭͦͪ͟·͚ ͤ͊ ͤ͊ͯ;͚ͤͦ ͍͔ͦͫͤͦ ͎͍͙ͨͦ͒ͦͭͦͭ ͔ͫͨͼ͙͙͍͊ͫͭͦ͡Σ ͙ͯ͘;͊Ό΅͙ͻ 

͊ͻ͔͙͙͊ͭͤͫ͟͟͡ͻ ͔͚ͦͤ͟Φ ˥ͦͪͦ͒ ˢ͎ͪ͊͒͊͟Σ ͔͙͍ͫͨͪͦͭͪͦ͊ͤͤ͟·͚ ͊͟͟ ζͯͣͤ·͚η ͙ Ή͎͙ͦͦ͟͡;͔͙ͫ͟ ;͙ͫͭ·͚Σ Ύ͍͡Ύ͔ͭͫΎ 

͙͔͒͊͡Έ͚ͤͦ ͨͦ͡΅͚͊͒ͦ͟ ͒͡Ύ ͔ͪ͊ͣ͘΅͔͙ͤΎ ͎ͭ͊ͦͦ͟ ͔ͫͨͼ͙͙͙͍͎͊ͪͦ͊ͤͤͦͦ͘͡ ͍·ͫ΄͔͎ͦ ͯ;͔͎͋ͤͦͦ ͍͔͔͙͊͒ͤ͘ΎΣ 

ͨͦͫͦ͟͡Έͯ͟ ͔͒ͫ͘Έ ͫͦ͒͊ͤ͘· ͍͔ͫ ͍͙ͯͫͦ͡Ύ ͒͡Ύ ͍͔͔͎ͫͦͪͣͤͤͦͦ ͦ͋ͯ;͔͙ͤΎΣ ͙͍͙ͨͪͦ͗͊ͤΎ ͙ ͤ͊ͯ;͚ͤͦ 

͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΦ 

˸͔͗͒ͯͤ͊ͪͦ͒ͤ͊Ύ ͔͙͊͊͒ͣ͟Ύ ͔͍͍ͦͤͦ͒ͫͭ͊͟ ͙͔͙ͣͤ ˢ͋͊ ˢ͔͍ͤͤ͊͊ ς Ήͭͦ ͔͙͍͔͔͒ͤͫͭͤͤͦ ͍·ͫ΄͔͔ ͯ;͔͔͋ͤͦ 

͍͔͔͙͔͊͒ͤ͘ ͙͍͎ͣͪͦͦͦ ͍ͯͪͦͤΎΣ ͔ͫͨͼ͙͙͙͊ͪͯ͘͡Ό΅͔͔ͫΎ ͍ ͙ͦ͋͊ͫͭ͡ ͔͍͍ͦͤͦ͒ͫͭ͊͟ ͍ ͔͎͙͔ͪͦͤΣ ;ͭͦ 

͍͔ͨͦ͒ͭͪ͗͒͊Όͭ ͙ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·͔ ͔͙ͫͪͭͺ͙͊ͭ͟·Φ ˹͙͔͊ͨͪͣͪΣ ˢ͔͙͊͒ͣ͟Ύ ͔ͯ͒ͦͫͭͦͤ͊ ͔͙ͫͪͭͺ͙͍͊ͭͦ͟ ͦͭ 

˩͍͙͚͚ͪ͊ͫͦ͘͟ ͊ͫͫͦͼ͙͊ͼ͙͙ ͎ͦͤͤͦͦ͟ ͫͨͦͪͭ͊ ό99!ύ ͙ ˢ͙͚͊ͭͫͦ͘͟ ͺ͔͔͒ͪ͊ͼ͙͙ ͎ͦͤͤͦͦ͟ ͫͨͦͪͭ͊ ό!9CύΣ 

͙ͨͪͤ͊͘Ό΅͙ͻ ͔͔ ζ͔͍͚ͨͪͦ ͔͚ͣ͗͒ͯͤ͊ͪͦ͒ͤͦ ͔͙͔͚͊͊͒ͣ͟ ͍ ͔͎͙͔ͪͦͤΣ ͎͍ͦͭͦΎ΅͔͚ 

͍·͍͙ͫͦͦ͊͟͟͡ͺ͙ͼ͙͍ͪͦ͊ͤͤ·ͻ ͔ͫͨͼ͙͙͍͊ͫͭͦ͡ ͨͦ ͔͍͍ͦͤͦ͒ͫͭͯ͟ ͙ ͦͤͤͦͣͯ͟ ͫͨͦͪͭͯη ͙ ͦ͋͊͒͊͡Ό΅͔͚ 

ζͯ͡;΄͙͙ͣ ͍ͦͣͦ͗ͤͦͫͭ͘Ύ͙ͣ ͙ ͔͙ͨͪͣͯ΅͔͍͙ͫͭ͊ͣ ͍ ͎͍͔ͨͦ͒ͦͭͦ͟ ͍·͍͙ͫͦͦ͊͟͟͡ͺ͙ͼ͙͍ͪͦ͊ͤͤ·ͻ ͔ͫͨͼ͙͙͍͊ͫͭͦ͡ 

ͨͦ ͦͤͤͦͣͯ͟ ͫͨͦͪͭͯ ͍ ͔͎͙͔ͪͦͤηΦ ͙̏ͭ ͙͙ͨͪͤ͊ͤ͘Ύ ͨͦ͒;͔͙͍ͪ͊͟Όͭ ͔ͤ ͭͦ͡Έͦ͟ ͙ͯͤ͊͟͡ΈͤͦͫͭΈΣ ͤͦ ͙ ͍·͙͚ͫͦ͟ 

͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·͚ ͫͭ͊ͭͯͫ Ή͎ͭͦͦ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έ͎ͤͦͦ ͼ͔ͤͭͪ͊Φ 

ˤ ˢ͔͙͙͊͒ͣ͟ ͍͔͔ͤ͒ͪͤ· ͍͔͔ͫͦͪͣͤͤ·͔ ͙͍ͤͤͦ͊ͼ͙ͦͤͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡Σ ͙ ͔ͦͫͦ͋ͤͤͦ ͍͊͗ͤͦ ͯ;͙ͭ·͍͊ͭΈ 

͍͔ͫ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͒͡Ύ ͔͍ͫͭͯ͒ͤͭͦΣ ͦ͋ͯ;͊Ό΅͙ͻͫΎ ͍ ͔͙͙͊͊͒ͣ͟Σ ͫͦ;͔ͭ͊ͭΈ ͔͔͙ͭͦͪͭ;͔͙͔ͫ͟ ͙ͤ͊ͤ͘Ύ ͫ ͙͚ͨͪ͊ͭͦ͟͟. 

˿͔ͭͯ͒ͤͭ· ͦ͋ͯ;͊ΌͭͫΎ ͨͦ ͙ͭ͊ͣ͟ ͎ͨͪͦͪ͊ͣͣ͊ͣ ͊͟͟ ͔͍͍ͦͤͦ͒ͫͭͦ͟Σ ͦͤͤ͊͟Ύ ͍͔͔͙͙ͭͪͤ͊ͪΎΣ ͦͤͤ͟·͚ ͫͨͦͪͭΣ 

͙ͭͯͪͣ͘ ͙ ͤ͊ͼ͙ͦͤ͊͡Έͤ·͔ ͦͤͤ͟·͔ ͙͎ͪ·Σ ͊ ͔ͭ͊͗͟ Ή͙ͦͤͦͣ͊͟͟ ͔ͫ͡Έ͎ͫͦͦ͟ ͻͦ͘Ύ͚͍ͫͭ͊Φ ˤ͔͔͙͔ͤ͒ͪͤ ͔͔͍͎ͨͪ͒ͦͦͦ 

͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎ Ύ͍͡Ύ͔ͭͫΎ ͔͎ͪ͊ͯͦ͟͡Έͤ·ͣ ͔͊ͣͤͣ͟ ͯ;͔͎͋ͤͦͦ ͨͪͦͼ͔ͫͫ͊Φ ˿ ͨͦͣͦ΅ΈΌ ͔ͫͨͼ͙͊͡Έ͎ͤͦͦ 

͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎ ͒͡Ύ ͔͙͍͙ͭͪͤͪͦ͟ ͙ ͍͔ͪͻ͍͚ͦͦ ͔͒͘· ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ ͫ͊ͣ·ͻ ͔͙ͨͪͫͭ͗ͤ·ͻ ͙͍ͣͪͦ·ͻ ͙͚ͦͣͨ͊ͤ͟ 

͔ͫͭͯ͒ͤͭ· ͍͙͍ͦͫ͊͊Όͭ ͍·ͫ΄ͯΌ ΄ͦͯ͟͡ ͍͔ͪͻ͍͚ͦͦ ͔͒͘· ͙ ͦͭͪ͊͋͊ͭ·͍͊Όͭ ͍ͤ͊·͙͟ ͍͔ͪͻ͍͚ͦͦ ͔͒͘· ͤ͊ ͪ͊ͤ͘·ͻ 

ͫͦͪͦͫͭ͟ΎͻΦ ̏ͭͦ ͔ͤ ͨͪͦͫͭͦ ͔͔͙ͭͦͪͭ;͔͔ͫͦ͟ ͦ͋ͯ;͔͙͔ͤΣ ͊ ͔͔͍͔͔ͤͨͦͫͪ͒ͫͭͤͤͦ ͎͔͙͔ͨͦͪͯ͗ͤ ͍ ͨͪͦͺ͔͙ͫͫΌ ͨͦ͒ 

͍͍ͪͯͦͦ͒ͫͭͦͣ͟ ͦͨ·ͭͤ·ͻ ͍͙͍ͤ͊ͫͭ͊ͤͦ͟ ͙ ͫ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ ͯ͡;΄͙ͻ ͙͍ͣͪͦ·ͻ ͙ͨͪ͊ͭ͟͟Φ 

˴͡Ό;͔͍͔ͦ ͍͔͙͔ͤ͊ͨͪ͊ͤ͡ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ˢ͔͙͙͊͒ͣ͟ ς ͤ͊ͯ;ͤ·͔ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡ΎΦ ˿ͦͻ͔͙͔ͪ͊ͤͤ 

͎͔ͤͦͺͦͤ͒͊ ;͙͍ͫͭͦͪͦͤ͟·ͻ ͊ͻ͔͙͙͊ͭͤͫ͟͟͡ͻ ͦ͡΄͔͚͊͒Σ ͍·Ύ͍͔͙͔ͤ͡ ͍ͤͦ·ͻ ͍͔͙͚ͤ͊ͨͪ͊ͤ͡ ͔͔ͫ͟͡ͼ͙͙Σ 

͍͔͔͙͔ͨͪͦ͒ͤ ͪΎ͒͊ ͤ͊ͯ;ͤ·ͻ ͔͙ͣͪͦͨͪΎ͙͚ͭΣ ͍ͫΎ͊ͤͤ͘·ͻ ͫ ͎͔͔͙ͤͭ;͔͙͙ͫͣ͟ ͙͙ͨͪͤ͊͊ͣ͘͟Σ ͙͎͙͋ͦͦ͡;͔͙͙ͫͣ͟ ͙ 

ͺ͙͙͎͙ͦͦ͘͡;͔͙͙ͫͣ͟ ͔ͦͫͦ͋ͤͤͦͫͭΎ͙ͣ ͦ͡΄͔͚͊͒ ͙ ͙ͻ ͔͙͔ͦͪͣͤͣ͟͡ ͍ ͙͊͋ͦͪ͊ͭͦͪ͡Ύͻ, ς ͍͔ͫ Ήͭͦ Ύ͍͡Ύ͔ͭͫΎ 

Ύ͍͚ͤͦ ͔͚ͤ͊͒͗͒ͦ ͤ͊ ͣͦͦ͒͡·ͻ ͔ͫͨͼ͙͙͍͊ͫͭͦ͡Σ ͦͭͦͪ͟·͔ ͋ͯ͒ͯͭ ͍͙͍ͪ͊͊ͭ͘Έ ͚ͦͤͤͦ͟ ͙ͦͭͪ͊ͫ͡ ͍ ͋ͯ͒ͯ΅͔ͣΦ 

˶͊͋ͦͪ͊ͭͦͪͤ·͔ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡ΎΣ ͍ͦͫͤͦ͊ͤͤ·͔ ͤ͊ ͔͔͍ͨͪ͒ͦ·ͻ ͔͙ͣͭͦ͒͊͟ͻ ͎͔͔͙͙ͤͭ͟ ͙ ͍͔͔͙͙͙ͭͪͤ͊ͪΣ 

͍ͨͦͦ͘͡ΎΌͭ ͎͔ͯͯ͋ͤͤͦ͡͡ ͙ͯ͘;͊ͭΈ ͔͙ͦͫͦ͋ͤͤͦͫͭ ͨͦͪͦ͒·Σ ͪ͊ͪ͊͋͊ͭ͘·͍͊ͭΈ ͙͙͍͙ͤ͒͒ͯ͊͡Έͤ·͔ ͎ͨͪͦͪ͊ͣͣ· 

͙͙ͨͭ͊ͤΎ ͙ ͔͙͎ͭͪͤͤ͊Σ ͊ ͔ͭ͊͗͟ Ήͺͺ͔͙͍ͭͤͦ͟ ͋ͦͪͦͭΈͫΎ ͫ ͔͍͙͊͋ͦ͊ͤ͘͡Ύ͙ͣΦ ͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ˢ͔͙͊͒ͣ͟Ύ 

͍͙ͫͭ͊ͤͦͭͫΎ ͔ͤ ͭͦ͡Έͦ͟ ͙ͯͤ͘͟ͼ͔͚ ͍͊͒ͪͦ͟Σ ͤͦ ͙ ͼ͔ͤͭͪͦͣ ͤ͊ͯ;ͤͦ-͔ͭͻ͙ͤ;͔͎ͫͦͦ͟ ͎͔ͨͪͦͪͫͫ͊ ͍ ͔͍͍͔ͦͤͦ͒ͫͭ͟. 

˹͊΄ ˢ͎ͪ͊͒͊͟͡· ˥͔͚ͪͦ ˿͊ͪ͒͊ͪ ͔͙ͦͭͣͭ͡Υ ζ˹͊΄͙ͣ ͎͍ͦͫͯ͒͊ͪͫͭͦͣ ͫͦ͒͊͘ΌͭͫΎ ͍͔ͫ ͍͙ͯͫͦ͡Ύ ͒͡Ύ 
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͍͙͙ͪ͊ͭ͘Ύ ͔͍͍ͦͤͦ͒ͫͭ͊͟ ͙ ͎ͦͤͤͦͦ͟ ͫͨͦͪͭ͊ ͍ ͤ͊΄͔͚ ͡Ό͙͚͋ͣͦ ͔ͫͭͪ͊ͤ ͤ͊ ͙͍ͣͪͦͦͣ ͍͔ͯͪͦͤηΦ ̏ͭͦ 

͍͔͔ͨͦ͒ͭͪ͗͒͊ͭΣ ;ͭͦ ͎͔ͦͪͦͣͤͦ ͍͙͙͔ͤͣ͊ͤΣ ͔ͦͭͦͪͦ͟ ͔ͯ͒͡Ύ͔ͭͫΎ ͤ͊΄͙ͣ ͚͙ͪ͊ͫͣ͟ ͦ͡΄͊͒ΎͣΣ ͔͎ͫͦ͒ͤΎ ͎ͦͪ͊͒ͦ͘ 

͍·΄Φ͔ ˤ ˸͔͗͒ͯͤ͊ͪͦ͒ͤͦͣ ͍·ͫ΄͔ͣ ͯ;͔͋ͤͦͣ ͍͔͔͙͙͊͒ͤ͘ ͔͔ͨͪ͒ͯͫͣͦͭͪͤ· ͍͔ͫ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͒͡Ύ 

͎͍͙ͨͦ͒ͦͭͦ͟ ͣͦͦ͒͡·ͻ ͔ͫͨͼ͙͙͍͊ͫͭͦ͡Σ ͦͭͦͪ͟·͔ ͙ͨͪͣͯͭ ͯ;͙͔͊ͫͭ ͍ ͪΎ͔͒ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·ͻ ͍ͦͤͯͪͫͦ͟͟ ͙ ͔΅͔ 

͋ͦ͡Έ΄͔ ͍ͨͦ·ͫΎͭ ͔͙ͨͪͫͭ͗ ͤ͊΄͔͚ ͫͭͪ͊ͤ·Φ ͔̇͡Έ ͔ͤ ͭͦ͡Έͦ͟ ͍ ͫͦͻ͔͙͙ͪ͊ͤͤΣ ͤͦ ͙ ͍ ͍͙͔͙͙ͨͪͦ͒͗ͤ 

͊ͻ͔͙͚͊ͭͤͫͦ͟͟͡ ͨͦͪͦ͒· ͤ͊ ͙͍͚ͣͪͦͦ ͙͍͚ͫͨͦͪͭͤͦ ͔͔͊ͪͤΦ ˤ ͋ͯ͒ͯ΅͔ͣ ͔ͫͭͯ͒ͤͭ·Σ ͦ͋ͯ;͊Ό΅͙͔ͫΎ ͍ ͤ͊΄͔ͣ 

͍͔ͯ͘Σ ͋ͯ͒ͯͭ ͔ͯͫͨ΄ͤͦ ͍·ͫͭͯͨ͊ͭΈ ͤ͊ ˻͙͙͚͙ͣͨͫ͟͡ͻ ͙͎ͪ͊ͻΣ ˢ͙͙͊ͭͫ͘͟ͻ ͙͎ͪ͊ͻΣ ;͔͙ͣͨͦͤ͊ͭ͊ͻ ˸͙ͪ͊ ͙ ˢ͙͙͘Σ 

͔ͪΎͭΈ ͤ͊ ͍͔ͪ΄͙ͤ͊ͻ ͺ͎͊ͦͣ͡ ͤ͊΄͔͚ ˾͙ͦ͒ͤ·Φ ˢ͔͙͊͒ͣ͟ΎΣ ͨͦ ͙ͫͯͭΣ ͎͍͙ͦͭͦͭ ͔ͤ ͨͪͦͫͭͦ ͔ͫͨͼ͙͙͍͊ͫͭͦ͡Σ ͊ 

͍ͨͦͫͦ͡ ͔͚ͭͯͪͣͤͫͦ͟͟ ͯ͟͡Έͭͯͪ· ͙ ͙͍͎ͫͨͦͪͭͤͦͦ ͔͍ͣ͊ͫͭͪͫͭ͊Φ͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ˸͔͗͒ͯͤ͊ͪͦ͒ͤ͊Ύ ͔͙͊͊͒ͣ͟Ύ 

͔͍͍ͦͤͦ͒ͫͭ͊͟ ͙͔͙ͣͤ ˢ͋͊ ˢ͔͍ͤͤ͊͊ Ύ͍͡Ύ͔ͭͫΎ ͍͔͙ͫͫͭͦͪͦͤͤͣ ͍͔ͦͭͭͦͣ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ ͤ͊ ͍·͍ͦ͘· ͍͔͔͙ͪͣͤΣ 

ͫͦ;͔ͭ͊Ύ ͍͔͙͔ͯ͊͗ͤ ͟ ͎͍͔͍ͣͤͦͦͦ͟·ͣ ͙ͭͪ͊͒ͼ͙Ύͣ ͔͍͍ͦͤͦ͒ͫͭ͊͟ ͫ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭΈΌ ͙ͻ ͤ͊ͯ;͎ͤͦͦ ͙ 

͍͔͔͎ͫͦͪͣͤͤͦͦ ͍͙͙ͪ͊ͭ͘ΎΦ ˻ͤ͊ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ ͙͔͒͊͡ΈͤͯΌ ΄ͦͯ͟͡ ͒͡Ύ ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͍͎ͤͦͦͦ 

͔͙ͨͦͦͤ͟͡Ύ ͨͪͦͺ͔͙͍ͫͫͦͤ͊ͦ͡Σ ͫͨͦͫͦ͋ͤ·ͻ ͔͔ͦ͋ͫͨ;͙ͭΈ ͨͪͦͼ͍͔͙͔ͭ͊ͤ ͊ͻ͔͙͙͊ͭͤͫ͟͟͡ͻ ͍ͫ͊ͯͤͦ͟͟ ͙ ͔͙ͯͪͨͭ͟Έ 

͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·͚ ͍͙͔͊ͭͦͪͭͭ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟Φ 

 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ  

1. ˣ͔ͪ͒·ͣͯͻ͔͍͊ͣ͒ͦ ˥Φ˸Φ ˢͻ͔͙͔͊ͭͤ͟͡ͼ ς ͤ͊΄͊ ͎ͦͪ͒ͦͫͭΈ ͙ ͍ͫ͊͊͡. ς ˢ΄ͻ͊͋͊͒Υ ͔́ͯͪͣͤͫ͊͟͟Ύ 

͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ͊Ύ ͙͔͒͊ͭ͘͡Έͫ͊͟Ύ ͫͯ͗͋͊͡Σ нлммΦ 

2. ˻ͺ͙ͼ͙͊͡Έͤ·͚ ͚ͫ͊ͭ ˸͔͚͗͒ͯͤ͊ͪͦ͒ͤͦ ͔͙͙͊͊͒ͣ͟ ͔͍͍ͦͤͦ͒ͫͭ͊͟ ͙͔͙ͣͤ ˢ͋͊ ˢ͔͍ͤͤ͊͊Φ ¦w[Υ 

https://ihba.edu.tm/ru/ 

3. ˥͍͔͔ͦͫͯ͒͊ͪͫͭͤͤͦ ͙ͤͺͦͪͣ͊ͼ͙͔ͦͤͤͦ ͎͔͍͊ͤͭͫͭͦ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ ό¢5IύΦ URL: https://tdh.gov.tm/. 

4. ˤ͙ͭͭ ˤΦ˻Φ ˮ͘ ͙͙͙ͫͭͦͪ ͊ͻ͔͙͎͊ͭͤͫͦͦ͟͟͡ ͔͍͍ͦͤͦ͒ͫͭ͊͟. ς s ΄ͻ͊͋͊͒Υ ͔͎͙́ͯͪͣͤͦͫ͒͊ͭ͘͟Σ мфрнΦ 

ϭ ˥͍ͯͪ͒ͦ ˹Φ, ̉ ͊ͪ·͔͍ ˿Φ, ˥ ͍ͯͪ͋͊ͤͦ͊ ˸Φ, ˽ ͯͪͪ·͔͍͊ ˣΦ, 2025 

 

 

 

 

̂˨˴ ос 

͙͍̆͊ͣͦ͊͟ ˴͙͊ͪͤ͊ ˢ͔͔͔͍ͫͤ͊͟͡ 

ˣ͊΄͙͎ͪͫͦͦ͟͟ ͎͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͔͎͎͙ͨ͒͊ͦ;͔͎ͫͦͦ͟ ͙͍͔͙͔ͯͤͪͫͭͭ͊ ͙ͣΦ ˸Φ ˢͣͯ͟͡͡· 

˹͊ͯ;ͤ·͚ ͍͙͔ͪͯͦͦ͒ͭ͟͡ΈΥ ͙̇͡Ό͎͙ͤ͊ ˮ͙ͪͤ͊ ˣ͙͍ͦͪͫͦͤ͊ 

ˣ͊΄͙͎ͪͫͦͦ͟͟ ͎͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͔͎͎͙ͨ͒͊ͦ;͔͎ͫͦͦ͟ ͙͍͔͙͔ͯͤͪͫͭͭ͊ ͙ͣΦ ˸Φ ˢͣͯ͟͡͡· 

͎Φ ̂ͺ͊Σ ˾̅ 
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ˢͤͤͦͭ͊ͼ͙Ύ 

ˤ ͫͭ͊ͭΈ͔ ͙͍ͪ͊ͫͫͣ͊ͭͪ͊ΌͭͫΎ ͔ͣͭͦ͒· ͙͍͎͊ͭͤͦͦ͟ ͫͯ͡΄͙͊ͤΎ ͊͟͟ ͔͎͎͙ͨ͒͊ͦͦ͟-͙ͨͫͻ͎͙ͦͦ͡;͔ͫ͊͟Ύ 
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CONDITIONS FOR FORMING OPEN COMMUNICATION IN THE FAMILY 

 

Abstract 

The article discusses methods of active listening as a pedagogical and psychological technology 

applicable in communicating with teenagers. The importance of active listening for creating trusting 

interactions, reducing communication barriers and developing adolescents' ability to express themselves and 

reflect is explored. 
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͙͍ͨ͊ͫͫͤ͊Ύ ͎͔͙͊ͪͫͫΎΣ ͫ͊ͪ͊ͣ͘͟Σ ͙͎͙͍͙͔ͤͦͪͪͦ͊ͤ ͙ ͍͙͔͙ͦ͋ͤͤΎΣ ͎ͣͦͯͭ ͤ͊ͪͯ΄͊ͭΈ ͍͔͙͔͒ͦͪ ͙ ͔ͨͪͨΎ͍͍ͭͫͭͦ͊ͭΈ 

ͦͭͪ͟·ͭͦͣͯ ͙͎͒͊ͦͯ͡Φ 

̏ͣͦͼ͙ͦͤ͊͡Έͤ͊Ύ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟ΈΥ ̏ͣͦͼ͙ͦͤ͊͡Έͤ͊Ύ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟ΈΣ ͍͟͡Ό;͊Ό΅͊Ύ ͍ ͔ͫ͋Ύ 

ͫͨͦͫͦ͋ͤͦͫͭΈ ͍ͪ͊ͫͨͦͤ͊͊ͭ͘ΈΣ ͙ͨͦͤͣ͊ͭΈ ͙ ͍ͯͨͪ͊͡ΎͭΈ ͍͙͙ͫͦͣ Ήͣͦͼ͙Ύ͙ͣ ͙ Ήͣͦͼ͙Ύ͙ͣ ͎͙͒ͪͯͻ ͡Ό͔͚͒Σ 

Ύ͍͡Ύ͔ͭͫΎ ͍͊͗ͤ·ͣ ͍͙͔ͯͫͦͣ͡ ͒͡Ύ ͦͭͪ͟·͎ͭͦͦ ͦ͋΅͔͙ͤΎΦ ͔̉ͤ͡· ͔ͫͣΈ͙Σ ͦ͋͊͒͊͡Ό΅͙͔ ͍·͚ͫͦͦ͟ 

Ήͣͦͼ͙ͦͤ͊͡Έ͚ͤͦ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟ΈΌΣ ͔͎͡;͔ ͍ͫͨͪ͊͡ΎΌͭͫΎ ͫ ͦͤ͟ͺ͙͙ͭ͊ͣ͟͡Σ ͨͪͦΎ͍͡ΎΌͭ Ή͙ͣͨ͊ͭΌ ͙ 

͔ͨͦ͒͒ͪ͗ͯ͟Σ ͊ ͔ͭ͊͗͟ ͫͨͦͫͦ͋ͤ· ͍ͫͦ͒͊͊ͭ͘Έ ͊ͭͣͦͫͺ͔ͪͯ ͍͔͙͒ͦͪΎ ͙ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘Φ 

˿͔͔͚ͣͤ·͔ ͼ͔͙ͤͤͦͫͭ ͙ ͍͙ͨͪ͊͊͡Υ ˿͔͔͚ͣͤ·͔ ͼ͔͙ͤͤͦͫͭ ͙ ͍͙ͨͪ͊͊͡Σ ͊ͫ͊͟Ό΅͙͔ͫΎ ͦ͋΅͔͙ͤΎΣ ͔ͭ͊͗͟ 

͍͙͡ΎΌͭ ͤ͊ ͔͎ͦ ͦͭͪ͟·ͭͦͫͭΈΦ ͔͙̇ͤͤͦͫͭΣ ͙͔ͭ͊͟ ͊͟͟ ;͔ͫͭͤͦͫͭΈΣ ͙͔ͫͪͤͤͦͫͭ͟Έ ͙ ͍͔͙͔ͯ͊͗ͤΣ ͫͦ͒͊͘Όͭ ͍ͦͫͤͦͯ ͒͡Ύ 

ͦͭͪ͟·͎ͭͦͦ ͙͎͒͊ͦ͊͡Φ ˽͍͙ͪ͊͊͡Σ ͊ͫ͊͟Ό΅͙͔ͫΎ ͍͔͔͙ͪͣͤ ͙ ͔ͣͫͭ͊ ͒͡Ύ ͦ͋΅͔͙ͤΎΣ ͊ ͔ͭ͊͗͟ ͫͨͦͫͦ͋͊ ͍·͔͙ͪ͊͗ͤΎ 

;͍͍ͯͫͭ ͙ ͔͔͚ͨͦͭͪ͋ͤͦͫͭΣ ͎ͨͦͣͦ͊Όͭ ͙͍ͫͭͪͯͭͯͪͪͦ͊ͭ͟Έ ͨͪͦͼ͔ͫͫ ͙ͦͣͣͯͤ͊͟͟ͼ͙͙ ͙ ͔ͫ͒͊ͭ͡Έ ͔͎ͦ ͔͔͋ͦ͡ 

Ήͺͺ͔͙͍ͭͤ͟·ͣΦ 

˨͡Ύ ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͦͭͪ͟·͎ͭͦͦ ͦ͋΅͔͙ͤΎ ͍ ͔ͫͣΈ͔ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͍ͫͦ͒͊͊ͭ͘Έ ͍͙ͯͫͦ͡Ύ, 

͍ͫͨͦͫͦ͋ͫͭͯΌ΅͙͔ ͍͔͙ͯͫͭ͊ͤͦͤ͡Ό ͍͔͙͔͒ͦͪͭ͡Έͤ·ͻ ͦͭͤͦ΄͔͙͚ͤΣ ͍͙͙͙͊ͣͦͨͦͤͣ͊ͤ͘Ό ͙ ͙͔͙ͫͪͤͤͦͫͭ͟ ͔ͣ͗͒ͯ 

;͔͙ͤ͊ͣ͡ ͔ͫͣΈ͙Φ ˤ͊͗ͤ·͙ͣ ͺ͙͊ͭͦͪ͊ͣ͟ Ύ͍͡ΎΌͭͫΎ ͙͔ͪͦ͒ͭ͡Έ͙͔ͫ͟ ͍͙ͯͫͭ͊ͤͦ͟Σ ͙͙ͫͭ͡ ͦ͋΅͔͙ͤΎΣ 

Ήͣͦͼ͙ͦͤ͊͡Έͤ͊Ύ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟Έ ͙ ͔͔͚ͫͣͤ·͔ ͼ͔͙ͤͤͦͫͭΦ 

˽͙ͪ͊ͭ͟;͔͙͔ͫ͟ ͔͔ͪͦͣͤ͒͊͟ͼ͙͙Υ 

ς ˾͙͔ͦ͒ͭ͡Ύͣ ͔͔͔ͪͦͣͤ͒ͯͭͫ͟Ύ ͍͙͍ͪ͊͊ͭ͘Έ ͍ͤ͊·͙͟ ͙͍͎͊ͭͤͦͦ͟ ͫͯ͡΄͙͊ͤΎΣ ͔͙ͯͣͤΎ ͍·ͪ͊͗͊ͭΈ ͍͙ͫͦ 

;͍͍ͯͫͭ͊ ͙ ͔͙ͨͦͭͪ͋ͤͦͫͭ ͍ Ύ͚ͫͤͦ ͙ ͙͍͚ͦͤͫͭͪͯͭͤͦ͟͟ ͺ͔ͦͪͣΣ ͙͔͎͋͊ͭ͘Έ ͙͙͙ͪͭ͟͟ ͙ ͔͙ͦͫͯ͗͒ͤΎΦ 

ς ˤ͊͗ͤͦ ͨͪͦΎ͍͡ΎͭΈ Ή͙ͣͨ͊ͭΌ ͙ ͔ͨͦ͒͒ͪ͗ͯ͟ ͟ ;͔ͤ͊ͣ͡ ͔ͫͣΈ͙Σ ͍ͯ͊͗͊ͭΈ ͙ͻ ͔͙͔ͣͤͤ ͙ ͙͙ͨͪͤͣ͊ͭΈ ͙ͻ 

͙͙͍ͤ͒ ͙͒ͯ͊͡ΈͤͦͫͭΈΦ 

ς ˾͙͔ͦ͒ͭ͡Ύͣ ͔͔ͫ͒ͯͭ͡ ͔͙ͫͭͪͣͭΈͫΎ ͟ ͙ͫͦ͒͊ͤ͘Ό ͍ ͔ͫͣΈ͔ ͊ͭͣͦͫͺ͔ͪ· ͍͔͙͒ͦͪΎ ͙ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘Σ ͎͔͒ 

͊͗͒͟·͚ ;͔ͤ͡ ͔ͫͣΈ͙ ;͍͍͔ͯͫͭͯͭ ͔ͫ͋Ύ ͍͍͔ͨͪ͊ ͍·ͪ͊͗͊ͭΈ ͍͙ͫͦ ͣ·͙ͫ͡ ͙ ;͍͍ͯͫͭ͊Φ 

ς ˾͔͔͔ͦͣͤ͒ͯͭͫ͟Ύ ͍͙ͨͪͦͦ͒ͭΈ ͔͎ͪͯ͡Ύͪͤ·͔ ͔͔͚ͫͣͤ·͔ ͙ͫͦ͋ͪ͊ͤΎΣ ͎͔͒ ͍͔ͫ ;͔ͤ͡· ͔ͫͣΈ͙ ͎ͣͦͯͭ 

͙ͦ͋ͫͯ͒ͭΈ ͍͊͗ͤ·͔ ͍ͦͨͪͦͫ· ͙ ͍·ͫ͊͊ͭ͘͟Έ ͍͙ͫͦ ͔͙ͣͤͤΎΦ 

ς ̇ ͔͔ͫͦͦ͋ͪ͊ͤͦ͘͡ ͙ͦ͋ͪ͊ͭͭΈͫΎ ͟ ͙ͨͫͻ͎ͦͦͯ͡ ͙͙͡ ͔͔͚ͫͣͤͦͣͯ ͔͔͍ͭͪ͊ͨͭͯ ͒͡Ύ ͨͦͯ͡;͔͙ͤΎ ͦͤͫͯ͟͡Έͭ͊ͼ͙͙ 

͙ ͨͦͣͦ΅͙ ͍ ͫͯ͡;͔͊ ͍͙͍͔͙ͦͤͤͦͤ͘͟Ύ ͔ͨͪͦ͋ͣ͡ ͍ ͦ͋΅͔͙͙ͤΦ 

˿͔ͣΈΎ ͙ ΄ͦ͊͟͡ ͦ͋ͪ͊ͯ͘Όͭ ͔͙͔͒ͤͦ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ ͍͙͙ͪ͊ͭ͘Ύ ͙͡;͙ͤͦͫͭ ͨͦ͒ͪͦͫͭ͊͟Φ ˻ͭͪ͟·͔ͭͦ ͦ͋΅͔͙͔ͤ 
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͍ ͔ͫͣΈ͔ ͊͊͒͘͟͡·͍͔͊ͭ ͍ͦͫͤͦͯ ͍͔͙͒ͦͪΎΣ ͊ ͔ͣͭͦ͒· ͙͍͎͊ͭͤͦͦ͟ ͫͯ͡΄͙͊ͤΎ ͍ͨͦͦ͘͡ΎΌͭ ͔͎͎ͨ͒͊ͦ͊ͣ ͙ ͙͔ͪͦ͒ͭ͡Ύͣ 

͔͙͍ͨͦ͒͒ͪ͗͊ͭΈ Ήͣͦͼ͙ͦͤ͊͡ΈͤͯΌ ͍ͫΎ͘ΈΣ ͍͙͍ͪ͊͊ͭ͘Έ ͫ͊ͣͦͫͭͦΎ͔ͭ͡ΈͤͦͫͭΈ ͙ ͍͔͍͔ͦͭͭͫͭͤͤͦͫͭΈ ͍ͨͦ͒ͪͦͫͭͦ͟Φ ͙̏ͭ 

͔ͣͭͦ͒· ͍ͫͭ͊ͤͦΎͭͫΎ ͙͔ͤͫͭͪͯͣͤͭͦͣ ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͙͙͍ͦͣͣͯͤ͊ͭͤ͟͟·ͻ ͙ ͙͔͍͔ͫͫ͒ͦ͊ͭ͡͡Έ͙ͫ͟ͻ 

͔͔ͦͣͨͭͤ͟ͼ͙͚Σ ͔͔ͦ͋ͫͨ;͙͍͊Ύ ͎͙͊ͪͣͦͤ;͔ͤͦ ͍͙͙͔ͪ͊ͭ͘ ͙͡;͙ͤͦͫͭΦ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

мΦ ˣ͚ͦͦ͟Σ ́ΦˢΦ ˿ ͔͔͚ͣͤ͊Ύ ͙ͨͫͻ͎͙ͦͦ͡ΎΥ ͙ͨͪ͊ͭ͟;͔͔ͫͦ͟ ͍͍ͪͯͦͦ͒ͫͭͦ͟ ͨͦ ͦͭͪ͟·ͭ·ͣ ͺͦͪͣ͊ͣ ͦ͋΅͔͙ͤΎ ώ͔́ͫͭ͟ϐ 

/ ́ ΦˢΦ x ͚ͦͦ͟. ς ˸ ΦΥ ˮ͔͒͊ͭ͘͡Έ͍ͫͭͦ ζ˽͙ͫͻ͎͙ͦͦ͡ΎηΣ нлму 

нΦ ˥ͦ͡·΄͔͍͊Σ ˹ΦˮΦ ̏ͣͦͼ͙ͦͤ͊͡Έͤ͊Ύ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟Έ ͊͟͟ ͍ͦͫͤͦ͊ ͔ͯͫͨ΄͎ͤͦͦ ͦ͋΅͔͙ͤΎ ͍ ͔ͫͣΈ͔ ώ͔́ͫͭ͟ϐ κ 

˹ΦˮΦ ˥ͦ͡·΄͔͍͊. ς ˸ ΦΣ нлнл 

оΦ ˭͙͙ͤ;͔͍͊Σ ˶ΦˤΦ ˿ ͙͙ͭ͡ ͍͙͙ͦͫͨͭ͊ͤΎ ͙ ͙ͻ ͍͙͡Ύ͙͔ͤ ͤ͊ ͦͭͪ͟·͔ͭͦ ͦ͋΅͔͙͔ͤ ͍ ͔ͫͣΈ͔ ώ͔́ͫͭ͟ϐ κ ˶ΦˤΦ ˭͙͙ͤ;͔͍͊. 

ς ˸ ., 2019 

пΦ ˴͙ͦͫͭͤ͊Σ ˢΦ˿Φ ˾ ͙͔ͦ͒ͭ͡Έ͙͔ͫ͟ ͍͙ͯͫͭ͊ͤͦ͟ ͙ ͙ͻ ͍͙͡Ύ͙͔ͤ ͤ͊ Ήͣͦͼ͙ͦͤ͊͡Έ͔ͤͦ ͍͙͙͔ͪ͊ͭ͘ ͔͔͚͒ͭ ώ͔́ͫͭ͟ϐ κ ˢΦ˿Φ 

˴͙ͦͫͭͤ͊. ς ˸ ΦΣ нлмт 

рΦ ˸͔͔ͤͭ͡Έ͔͍͊Σ ˮΦ̑Φ ̏ͺͺ͔͙͍ͭͤ͟·͔ ͙͙ͫͭ͡ ͦ͋΅͔͙ͤΎ ͍ ͔ͫͣΈ͔Υ ͦͭ ͙͙͙ͪͭ͟͟ ͟ ͔͔ͨͦ͒͒ͪ͗͟ ώ͔́ͫͭ͟ϐ κ ˮΦ̑Φ 

˸͔͔ͤͭ͡Έ͔͍͊. ς ˸ ΦΣ нлнм 

сΦ ˿͔͔͍ͣͤͦ͊Σ ˩ΦˢΦ ˻ͭͪ͟·͔ͭͦ ͦ͋΅͔͙͔ͤ ͊͟͟ ͍ͦͫͤͦ͊ ͍͔͙͔͒ͦͪͭ͡Έͤ·ͻ ͦͭͤͦ΄͔͙͚ͤ ͍ ͔ͫͣΈ͔ ώ͔́ͫͭ͟ϐ κ ˩ΦˢΦ 

˿͔͔͍ͣͤͦ͊. ς ˸ ΦΣ нлмс 

ϭ̆ ͙͍͊ͣͦ͊͟ ˴ . .s, 2025 
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FOSTERING A HEALTHY GENERATION 

 

Abstract 

The concept of Fostering a Healthy Generation encompasses a holistic national strategy focused on 

securing the comprehensive well-being of youthτspanning physical, intellectual, moral, and social 

development. This approach is paramount for ensuring a prosperous and stable future for any nation. This 

article examines the core components of this comprehensive strategy, focusing on three interdependent 

pillars: Preventive Healthcare and Nutrition, Quality Education and Intellectual Development, and the 

cultivation of Moral and Patriotic Values. It highlights how coordinated state and community efforts are 

necessary to create an environment where children can thrive, ensuring the longevity and productivity of the 

national human capital. 

Keywords:  

healthy generation, child development, preventive healthcare, education strategy, national values, youth 

well-being, public health, holistic development. 

 

1. Introduction: The Holistic Imperative 

The future strength of a society depends critically on the health and capability of its youth. Fostering a 

healthy generation requires a systematic, integrated approach that addresses all facets of development. It 

recognizes that physical health is inextricably linked to mental capacity, moral conduct, and social integration. 

This holistic imperative necessitates significant state investment in healthcare, education, and cultural 

programs targeted at children and adolescents. 

2. Pillar 1: Preventive Healthcare and Optimal Nutrition 

Physical health forms the foundation of all subsequent development. A strong focus on prevention and 

early intervention is crucial. 

¶ Maternal and Infant Health: Prioritizing pre-natal care, safe childbirth practices, and effective 

immunization programs ensures children start life with the best possible health outcomes. Reducing infant 

mortality and morbidity is a primary public health goal. 

¶ Nutrition and Food Security: Promoting balanced nutrition, particularly during the critical stages of 

early childhood, is essential for optimal brain and physical development. Initiatives often focus on ensuring 

access to clean drinking water, micronutrient supplementation, and public education campaigns to combat 

lifestyle diseases. 

¶ Active Lifestyle: Encouraging physical education and participation in sports from a young age is vital 

for combating sedentary lifestyles and fostering discipline. This helps prevent obesity and related chronic 

diseases later in life. 

3. Pillar 2: Quality Education and Intellectual Growth 

Education is the primary tool for fostering intellectual health and preparing youth to contribute to the 

modern economy. 

¶ Early Childhood Education (ECE): Investing in high-quality preschool and kindergarten 

programs is crucial for developing cognitive and social skills before formal schooling begins. ECE builds 
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foundational literacy and numeracy. 

¶ Skills for the 21st Century: Curricula must be modernized to focus on critical thinking, problem-

solving, and digital literacy, moving away from rote memorization. This prepares students for the dynamic 

demands of global employment. 

¶ Teacher Training: The competence and motivation of educators are paramount. Continuous 

professional development for teachers is necessary to ensure they use modern, student-centered 

pedagogical methods that encourage curiosity and active learning. 

4. Pillar 3: Moral, Social, and Cultural Development 

A truly healthy generation possesses a strong moral compass and a clear sense of social responsibility 

and national identity. 

¶ Values and Ethics: Education must be integrated with the teaching of core moral values, such as 

honesty, respect for elders, patriotism, and environmental stewardship. This ethical foundation guides civic 

behavior. 

¶ Cultural Integration: Engaging youth with their national culture, history, and language fosters a 

strong sense of identity and belonging. Programs involving traditional arts, music, and literature help pass 

down heritage and strengthen social cohesion. 

¶ Social Competence: Fostering skills related to emotional intelligence, conflict resolution, and 

teamwork prepares adolescents for successful adult relationships and professional collaboration. 

5. Conclusion 

Fostering a Healthy Generation is a national investment strategy that demands long-term commitment 

and multi-sectoral coordination. By rigorously prioritizing preventive healthcare, adapting education to 

global standards, and instilling strong moral and cultural values, a nation ensures that its youth are robust, 

skilled, and ethically grounded. This holistic development guarantees that the next generation will be 

equipped not only to maintain, but to advance, the prosperity and stability of the society. 
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˿˻ˤ˾˩˸˩˹˹̍˩ ˽˻˨̆˻˨̍ ˮ ˿́˾ˢ́˩˥ˮˮ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

ˤ ͚͒͊ͤͤͦ ͫͭ͊ͭΈ͔ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭͫΎ ͔ͦͣͨͫͤ͊͟͟͡Ύ ͙͔ͫͫͭͣ͊ Ή͙͔͙͎͙ͨ͒ͣͦͦ͡;͔͎ͫͦͦ͟ ͤ͊͒ͦͪ͊͘ ͊͘ 
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͙ͤͺ͔͟ͼ͙ͦͤͤ·͙ͣ ͔͍͙͊͋ͦ͊ͤ͘͡Ύ͙ͣ ͊͟͟ ͟͡Ό;͔͍͚ͦ Ή͔͔ͣͤͭ͡ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͙ͫ͊ͤͭ͊ͪͤͦπΉ͙͔͙͎͙ͨ͒ͣͦͦ͡;͔͎ͫͦͦ͟ 

͎͋͊ͦͨͦͯ͡͡;͙Ύ ͔͔͙ͤ͊ͫͤ͡ΎΦ ͙͔͙͎͙̏ͨ͒ͣͦͦ͡;͔͙͚ͫ͟ ͤ͊͒ͦͪ͘ ͔͔ͦͨͪ͒͡Ύ͔ͭͫΎ ͊͟͟ ͙͙͒ͤ͊ͣ;͔ͫ͊͟ΎΣ 

ͣͤ ͎͍͔͍ͦͦͯͪͦͤ͊Ύ ͙͔ͫͫͭͣ͊ ͫ͋ͦͪ͊Σ ͙͊ͤ͊͊͘͡ ͙ ͙͔͔ͤͭͪͨͪͭ͊ͼ͙͙ ͒͊ͤͤ·ͻ ͦ ͍͒ͦͪͦ͘Έ͔ ͔͔͙ͤ͊ͫͤ͡ΎΣ 

͍͔ͤ͊ͨͪ͊ͤͤ͊͡Ύ ͤ͊ ͙͍͙͔ͨ͊ͤͪͦ͊ͤ͡Σ ͔͙ͪ͊͊͘͡ͼ͙Ό ͙ ͦͼ͔ͤͯ͟ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͙͍ͨͪͦͭͦΉ͙͔͙ͨ͒ͣ;͔͙ͫ͟ͻ 

͔͙ͣͪͦͨͪΎ͙͚ͭΦ ˤ ͔ͪ͊͋ͦͭ ͨͦ͒ͪͦ͋ͤͦ ͙͙͊ͤ͊ͪͯ͘͡ΌͭͫΎ ͍ͦͫͤͦͤ·͔ ͔ͦͣͨͦͤͤͭ͟· ͤ͊͒ͦͪ͊͘Υ ͫ͋ͦͪ ͙ ͔͎͙ͪͫͭͪ͊ͼ͙Ύ 

͒͊ͤͤ·ͻΣ Ή͙͔͙͎͙ͨ͒ͣͦͦ͡;͔ͫ͊͟Ύ ͙͎͙͒͊ͤͦͫͭ͊͟Σ ͙͙͎ͣͦͤͭͦͪͤ ͍͙͔͔͚ͦ͋ͯ͒ͭ͘͡Σ ͦͼ͔ͤ͊͟ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ 

͍͔ͣ΄͔͊ͭ͡Έ͍ͫͭ ͙ ͎͙͍͙͔ͨͪͦͤͦͪͦ͊ͤ͘Φ ˻͔ͫͦ͋ͦ ͍͙͙͔ͤͣ͊ͤ ͔ͯ͒͡Ύ͔ͭͫΎ ͙ͪͦ͡ ͤ͊͒ͦͪ͊͘ ͍ ͍͙ͯͫͦ͡Ύͻ ͎͙ͦ͋͊͊͘͡͡ͼ͙͙Σ 

ͪͦͫͭ͊ ͚ͯͫͭͦ;͙͍͙ͦͫͭ ͙͎͙͍ͣͪͦͦͪ͊ͤͣͦ͘͟ ͟ ͙͍͙ͨͪͦͭͦͣͪͦ͋ͤ͟·ͣ ͔ͨͪͨ͊ͪ͊ͭ͊ͣ ͙ ͍͙͍͔͙ͦͤͤͦͤ͘͟Ύ ͍ͤͦ·ͻ 

͙ͤͺ͔͟ͼ͙ͦͤͤ·ͻ ͎ͯͪͦ͘Φ ˽ͦ͒;͔͙͍͔ͪ͊ͭͫ͟Ύ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭΈ ͍͙͙ͪ͊ͭ͘Ύ ͙͔ͫͫͭͣ ͙ͫͤ͒ͪͦͣ͊͡Έ͎ͤͦͦ ͙ 

͔ͣͦͯ͟͡͡ΎͪͤͦπΉ͙͔͙͎͙ͨ͒ͣͦͦ͡;͔͎ͫͦͦ͟ ͤ͊͒ͦͪ͊͘ ͒͡Ύ ͍ͨͦ·΄͔͙ͤΎ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͙͍͔͚͍͙ͨͪͦͭͦ͒ͫͭΎ 

͙ͤͺ͔͟ͼ͙ΎͣΦ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ  

Ή͙͔͙͎͙ͨ͒ͣͦͦ͡;͔͙͚ͫ͟ ͤ͊͒ͦͪ͘Σ ͙ͤͺ͔͟ͼ͙ͦͤͤ·͔ ͔͙͋ͦͤ͘͡Σ Ή͙͔͙͎͙ͨ͒ͣͦͦ͡;͔ͫ͊͟Ύ ͙͎͙͒͊ͤͦͫͭ͊͟Σ 

͙͙͎ͣͦͤͭͦͪͤΣ ͨͪͦͺ͙͙͊ͭ͊͟͟͡Σ ͙͍ͨͪͦͭͦΉ͙͔͙ͨ͒ͣ;͔͙͔ͫ͟ ͔͙ͣͪͦͨͪΎ͙ͭΎΣ ͙ͫ͊ͤͭ͊ͪͤͦπΉ͙͔͙͎͙ͨ͒ͣͦͦ͡;͔͔ͫͦ͟ 

͎͋͊ͦͨͦͯ͡͡;͙͔Σ ͦ͋΅͔͍͔͔ͫͭͤͤͦ ͍͒ͦͪͦ͘Έ͔Φ 

 

ˤ͍͔͔͙͔͒ͤ 

ˮͤͺ͔͟ͼ͙ͦͤͤ·͔ ͔͙͋ͦͤ͘͡Σ ͔ͤͫͣͦͭͪΎ ͤ͊ ͍͔ͫ ͙͔͙͒ͦͫͭ͗ͤΎ ͔͙ͣ͒ͼ͙ͤ·Σ ͦͫͭ͊ΌͭͫΎ ͚ͦ͒ͤͦ ͙͘ ͎͍͊ͤ͡·ͻ 

͎ͯͪͦ͘ ͎ͦ͋͊͡͡Έ͚ͤͦ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ͍ ͙ͦ͋͊ͫͭ͡ ͦ͋΅͔͍͔͎ͫͭͤͤͦͦ ͍͒ͦͪͦ͘ΈΎΦ ˽ͦΎ͍͔͙͔ͤ͡ ͍ͤͦ·ͻ ͎͔͍ͨ͊ͭͦͤͦ ό{!w{π

/ƻ±πнΣ ͍͙ͪͯͫ· ͎͙ͪͨͨ͊ ͫ ͔͙ͨ͊ͤ͒ͣ;͔͙ͫͣ͟ ͔ͨͦͭͤͼ͙͊ͦͣ͡ύΣ ͍͍ͦͪ͊ͭ͘ ͫͭ͊ͪ·ͻ ͙ͤͺ͔͟ͼ͙͚ όͦͪ͟ΈΣ ͙͒ͺ͔͙ͭͪΎύ ͙ 

ͪͦͫͭ ͙͙͚͊ͤͭͣͪͦ͋ͤͦ͟ ͔͙͔͙ͪͫͭͤͭͤͦͫͭ͘ ͔ͭͪ͋ͯΌͭ ͙ͤ͊͡;͙Ύ Ήͺͺ͔͙͍͚ͭͤͦ͟ ͙ ͔͙͍͚ͦͨͪ͊ͭͤͦ ͙͔ͫͫͭͣ· 

Ή͙͔͙͎͙ͨ͒ͣͦͦ͡;͔͎ͫͦͦ͟ ͤ͊͒ͦͪ͊͘Φ ͙͔͙͎͙̏ͨ͒ͣͦͦ͡;͔͙͚ͫ͟ ͤ͊͒ͦͪ͘ ς Ήͭͦ ͔ͤ ͨͪͦͫͭͦ ͔͎͙ͪͫͭͪ͊ͼ͙Ύ ͫͯ͡;͔͍͊ 

͔͍͙͚͊͋ͦ͊ͤ͘͡Σ ͊ ͼ͔ͦͫͭͤ͊͡Ύ ͙͔ͫͫͭͣ͊Σ ͫͯ͗͊͡΅͊Ύ ͍͚ͦͫͤͦͦ ͒͡Ύ ͙ͨͪͤΎ͙ͭΎ ͤ͊ͯ;ͤͦ ͍ͦ͋ͦͫͤͦ͊ͤͤ·ͻ 

͍͔ͯͨͪ͊ͤ͡;͔͙ͫ͟ͻ ͔ͪ΄͔͙͚ͤ ͍ ͙ͦ͋͊ͫͭ͡ ͊͘΅͙ͭ· ͍͒ͦͪͦ͘ΈΎ ͔͔͙ͤ͊ͫͤ͡ΎΦ 

мΦ ˽ͦͤΎ͙͔ͭ ͙ ͼ͔͙͡ Ή͙͔͙͎͙ͨ͒ͣͦͦ͡;͔͎ͫͦͦ͟ ͤ͊͒ͦͪ͊͘ 

͙͔͙͎͙̏ͨ͒ͣͦͦ͡;͔͙͚ͫ͟ ͤ͊͒ͦͪ͘ ͔͔ͦͨͪ͒͡Ύ͔ͭͫΎ ˤ͔͙͚ͫͣͪͤͦ ͎͙ͦͪ͊ͤ͊͘ͼ͙͔͚ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎ όˤ˻˭ύ 

͊͟͟ ͔͔ͤͨͪͪ·͍ͤ·͚Σ ͙͔͙ͫͫͭͣ͊ͭ;͔͙͚ͫ͟ ͫ͋ͦͪΣ ͙͊ͤ͊͘͡ ͙ ͙͔͔ͤͭͪͨͪͭ͊ͼ͙Ύ ͒͊ͤͤ·ͻ ͦ ͍͒ͦͪͦ͘Έ͔Σ ͔ͤͦ͋ͻ͙ͦ͒ͣ·͔ 

͒͡Ύ ͙͍͙ͨ͊ͤͪͦ͊ͤ͡ΎΣ ͦͫͯ΅͔͍͔͙ͫͭͤ͡Ύ ͙ ͦͼ͔͙ͤ͟ ͙ͨͪ͊ͭ͟;͔͙ͫ͟ͻ ͔͙ͣͪͦͨͪΎ͙͚ͭ ͍ ͙ͦ͋͊ͫͭ͡ ͦ͋΅͔͍͔͎ͫͭͤͤͦͦ 

͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎΦ 

˻͍ͫͤͦͤ·͔ ͼ͔͙͡ Ή͙͔͙͎͙ͨ͒ͣͦͦ͡;͔͎ͫͦͦ͟ ͤ͊͒ͦͪ͊͘ ͍͟͡Ό;͊ΌͭΥ 

¶ ˿͍͔͍͔͔͔ͦͪͣͤͤͦ ͍·Ύ͍͔͙͔ͤ͡ ͍ ͫͨ·΄͔͟ ͙ Ή͙͔͙͚ͨ͒ͣΦ 

¶ ˻ͼ͔ͤͯ͟ ͔͔ͭͤ͒ͤͼ͙͚ ͍  ͔͍͔͙͊͋ͦ͊ͣͦͫͭ͘͡ ͙ ͔͙ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤͦͫͭ ͙ͤͺ͔͟ͼ͙͚Φ 

¶ ˤ·Ύ͍͔͙͔ͤ͡ ͎ͪͯͨͨ ͙ͪͫ͊͟ ͙  ͺ͍͊ͭͦͪͦ͟Σ ͍ͫͨͦͫͦ͋ͫͭͯΌ΅͙ͻ ͔͙ͪ͊ͫͨͪͦͫͭͪ͊ͤͤΌ ͔͔͚͋ͦͤ͘͡Φ 

¶ ˻ͼ͔ͤͯ͟ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͨ ͍͙ͪͦͦ͒ͣ·ͻ ͨͪͦͺ͙͙͊ͭ͟͡;͔͙ͫ͟ͻ ͙ ͙͍ͨͪͦͭͦΉ͙͔͙ͨ͒ͣ;͔͙ͫ͟ͻ ͔͙ͣͪͦͨͪΎ͙͚ͭ 

ό͍͊͟ͼ͙ͤ͊ͼ͙͙Σ ͔͙͒ͤ͘ͺ͔͟ͼ͙͙ ͙ ͭΦ͒ΦύΦ 

¶ ˽͎͙͍͙͔ͪͦͤͦͪͦ͊ͤ͘ Ή͙͔͙͎͙ͨ͒ͣͦͦ͡;͔͚ͫͦ͟ ͙ͫͭͯ͊ͼ͙͙Φ 

¶ ͙͍͙͔̅ͦͪͣͪͦ͊ͤ ͔͒ͦ͊͊ͭ͘͟͡Έ͚ͤͦ ͋͊͘· ͒ ͡Ύ ͙ͪ͊ͪ͊͋ͦͭ͘͟ ͙ ͔͙͍͙ͦͪͪͭͪͦ͟͟͟ ͙ͫ͊ͤͭ͊ͪͤ·ͻ ͍͙ͨͪ͊͡ ͙ 

͙͍͍ͤͦͪͣ͊ͭͦΦ 

нΦ ˻͍ͫͤͦͤ·͔ ͔ͦͣͨͦͤͤͭ͟· ͙͔ͫͫͭͣ· Ή͙͔͙͎͙ͨ͒ͣͦͦ͡;͔͎ͫͦͦ͟ ͤ͊͒ͦͪ͊͘ 

нΦмΦ ˿͋ͦͪ ͙ ͔͎͙ͪͫͭͪ͊ͼ͙Ύ ͒͊ͤͤ·ͻ 

̏ͭͦ ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έͤ·͚ Ήͭ͊ͨΣ ͦͭ ͊͟;͔͍ͫͭ͊ ͎ͦͭͦͪͦͦ͟ ͍͙͙͊ͫͭ͘ ͍ͫΎ ͔ͨͦͫ͒ͯ͡Ό΅͊Ύ ͪ͊͋ͦͭ͊Φ ˮͫͭͦ;͙͙ͤ͟ 

͒͊ͤͤ·ͻ ͪ͊ͤͦͦ͋ͪ͊ͤ͘͘·Υ 

¶ ˻͋Ύ͔͊ͭ͘͡Έͤ͊Ύ ͔͎͙ͪͫͭͪ͊ͼ͙Ύ ͫ ͯ͡;͔͍͊ ͙ͤͺ͔͟ͼ͙ͦͤͤ·ͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡Σ ͔ͨͦ͒͗͊͡΅͙ͻ ͯ;͔ͭͯΦ 

¶ ͔̏ͫͭͪͤͤ͟·͔ ͙͍͔͘΅͔͙ͤΎ ͦ  ͍·Ύ͍͔͙͙ͤ͡ ͋ͦ͡Έ͎ͤͦͦ ͦͫͦ͋ͦ ͚ͦͨ͊ͫͤͦ ͙ͤͺ͔͟ͼ͙͔͚Φ 

¶ ˶͊͋ͦͪ͊ͭͦͪͤ·͔ ͒͊ͤͤ·͔ ό͙͔͙͒ͤͭͺ͙͊͟ͼ͙Ύ ͙ ͙͙͍͙͔ͭͨͪͦ͊ͤ ͍͙͔͔͚ͦ͋ͯ͒ͭ͘͡ύΦ 
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¶ ˨͊ͤͤ·͔ ͦ ͙͙ͣͣͯͤ͊͘ͼ͙͙ όͦͻ͍͊ͭ ͙͍͙͍͙ͨͪ͊ͣ͟ύΦ 

¶ ˿͙͙ͭ͊ͭͫͭ;͔͙͔ͫ͟ ͒͊ͤͤ·͔ ό͔͎͒ͣͦͪ͊ͺ͙;͔͙͔ͫ͟Σ ͫͦͼ͙͊͡ΈͤͦπΉ͙ͦͤͦͣ͟;͔͙͔ͫ͟ύΦ 

¶ ˨͊ͤͤ·͔ ͙͙͎ͣͦͤͭͦͪͤ͊ ͅ ͍͊ͭͦͪͦ͟ ͍͔ͤ΄͔͚ͤ ͔ͫͪ͒· ό͊͟;͔͍ͫͭͦ ͍ͦ͒·Σ ͙ͨ΅͙Σ ͙͔ͫ͊ͤͭ͊ͪͤͦ ͫͦͫͭͦΎ͙͔ͤύΦ 

нΦнΦ ͙͔͙͎͙̏ͨ͒ͣͦͦ͡;͔ͫ͊͟Ύ ͙͎͙͒͊ͤͦͫͭ͊͟ ͙ ͙͊ͤ͊͘͡ 

˿ͦ͋ͪ͊ͤͤ·͔ ͒͊ͤͤ·͔ ͍͔͎ͨͦ͒ͪ͊ΌͭͫΎ ͙͙ͫͭ͊ͭͫͭ;͔͚ͫͦ͟ ͔ͦ͋ͪ͊͋ͦͭ͟ ͙ Ή͙͔͙͎͙ͨ͒ͣͦͦ͡;͔ͫͦͣͯ͟ ͙͊ͤ͊ͯ͘͡Φ 

˹͊ Ήͭͦͣ Ή͔ͭ͊ͨ ͔͔ͦͨͪ͒͡ΎΌͭͫΎΥ 

¶ ͍͔̂ͪͦͤΈ ͙ ͙͙͒ͤ͊ͣ͊͟ ͘ ͔͍͔͙͊͋ͦ͊ͣͦͫͭ͡ ό͔͍͔͊͋ͦ͊ͣͦͫͭ͘͡ΈΣ ͔ͫͣͪͭͤͦͫͭΈύΦ 

¶ ͔͙͙́ͪͪͭͦͪ͊͡Έ͔ͤͦ ͔͔͔͙͔ͪ͊ͫͨͪ͒ͤ͡ όΉ͙ͨ͒͊ͪͭ͟·ύΦ 

¶ ˤ͔͔͔ͪͣͤͤͦ ͔͔͔͙͔ͪ͊ͫͨͪ͒ͤ͡ ό͔ͫͦͤͤͦͫͭ͘ΈΣ ͎͔ͣͤͦͦͭͤ͡ΎΎ ͙͙͒ͤ͊ͣ͊͟ύΦ 

¶ ˾͔͔͔͙͔͊ͫͨͪ͒ͤ͡ ͨͦ ͎ͪͯͨͨ͊ͣ ͔͔͙ͤ͊ͫͤ͡Ύ όͨͦ ͍ͦͪ͊ͫͭͯ͘Σ ͨͪͦͺ͔͙͙ͫͫΣ ͫͦͼ͙͊͡Έͤͦͣͯ ͫͭ͊ͭͯͫͯύΦ 

ˢ͙ͤ͊͘͡ ͍ͨͦͦ͘͡Ύ͔ͭ ͍·Ύ͍͙ͭΈ ͙ͨͪ;͙ͤͤͦπͫ ͔͍͔͒ͫͭͤͤ͡·͔ ͍ͫΎ͙͘ ͔ͣ͗͒ͯ ͍͙ͯͫͦ͡Ύ͙ͣ ͔ͫͪ͒· ͙ ͍͔ͯͪͦͤͣ 

͔͍͔͙͊͋ͦ͊ͣͦͫͭ͘͡Φ 

нΦоΦ ˸͙͙͎ͦͤͭͦͪͤ ͙͎͙͋ͦͦ͡;͔͙ͫ͟ͻ ͍͚͍ͫͦͫͭ ͍͙͔͔͚ͦ͋ͯ͒ͭ͘͡ 

˿͍͔͔ͦͪͣͤͤ·͚ ͤ͊͒ͦͪ͘ ͔͍͔ͤͦͣͦ͗ͤ͘ ͔͋͘ ͚͊͋ͦͪ͊ͭͦͪͤͦ͡ ͔ͦͣͨͦͤͤͭ͟·Φ ̏ͭͦ ͍͟͡Ό;͔͊ͭΥ 

¶ ˸͙͙͎ͦͤͭͦͪͤ ͙͙͙͔͙͔͙͊ͤͭ͋ͦͭͦͪͫͭͤͭͤͦͫͭ͘͟ ͒ ͡Ύ ͔ͦͪͪ͟͟ͼ͙͙ ͫͻ͔ͣ ͔͡;͔͙ͤΎΦ 

¶ ˸͔ͦͯ͟͡͡Ύͪͤͦπ͎ ͔͔͙ͤͭ;͔͔ͫͦ͟ ͙͙͍͙͔ͭͨͪͦ͊ͤ ́ ͍ͭ͊ͣͣͦ ͒͡Ύ ͍͔͙ͯͫͭ͊ͤͦͤ͡Ύ Ή͙͔͙͎͙ͨ͒ͣͦͦ͡;͔͙ͫ͟ͻ 

͍ͫΎ͔͚͘ ͙ ͔͙͍͙ͦͭͫ͗͊ͤ͡Ύ ͔͚ͨͯͭ ͔͔ͨͪ͒͊;͙ όΉ͙͔͙͎͙ͨ͒ͣͦͦ͡;͔͙͚ͫ͟ ͤ͊͒ͦͪ͘ ͤ͊ ͍͔ͦͫͤͦ ͎͔ͤͦͣͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ύΦ 

¶ ˮͯ͘;͔͙͔ͤ ͙͎͔͚͊ͤͭͤͤͦ ͙͔ͣͤ͘;͙͍͙ͦͫͭ ͍ ͙͍ͪͯͫͦ ό͙͔ͤ͊ͨͪͣͪΣ ͎͙ͪͨͨ͊ύΦ 

нΦпΦ ˻ͼ͔ͤ͊͟ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͙ ͦ͋ͪ͊ͭͤ͊Ύ ͍ͫΎ͘Έ 

˾͔ͯ͘͡Έͭ͊ͭ· ͙͊ͤ͊͊͘͡ ͍ ͍͙͔͒ ͔͎ͪͯ͡Ύͪͤ·ͻ ͦͭ;͔͍ͭͦΣ ͋Ό͔͔͔͚ͭͤ͡͡Σ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͙͔ͨͫͣ 

͍ͤ͊ͨͪ͊͡ΎΌͭͫΎ ͍ ͎ͦͪ͊ͤ· ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎΣ ͔͡;͔͋ͤπͦͨ ͪͦͺ͙͙͊ͭ͟͡;͔͙͔ͫ͟ ͯ;͔͔͙ͪ͗͒ͤΎ ͙ 

͙͔͔͍͊ͤͭͪͫͦ͊ͤͤ͘·͔ ͍͔͍͒ͦͣͫͭ͊Φ ̏ͭͦ ͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ζͦ ͋ͪ͊ͭͤͯΌ ͍ͫΎ͘Έη ͙ ͍ͨͦͦ͘͡Ύ͔ͭ ͦͼ͔͙ͤͭΈΣ ͤ͊ͫͦ͟͡Έͦ͟ 

͙ͨͪͤΎͭ·͔ ͔ͣͪ· ͍͙ͨͦ͡Ύ͙͡ ͤ͊ Ή͙͔͙͎͙ͨ͒ͣͦͦ͡;͔ͫͯ͟Ό ͙ͫͭͯ͊ͼ͙ΌΦ 

оΦ ˿͍͔͔ͦͪͣͤͤ·͔ ͍͙͒· ͙ ͔͔ͭͤ͒ͤͼ͙͙ ͍ Ή͙͔͙͎͙ͨ͒ͣͦͦ͡;͔ͫͦͣ͟ ͔ͤ͊͒ͦͪ͘ 

оΦмΦ ˿͙ͤ͒ͪͦͣ͊͡Έͤ·͚ ͤ͊͒ͦͪ͘ 

͙́ͪ͊͒ͼ͙ͦͤͤ·͚ ͤ͊͒ͦͪ͘Σ ͍ͦͫͤͦ͊ͤͤ·͚ ͤ͊ ͊͋ͦͪ͊ͭͦͪͤͦͣ͡ ͍͔͔͙͙ͨͦ͒ͭͪ͗͒ͤ ͎͊͗͒ͦͦ͟ ͫͯ͡;͊ΎΣ ͔ͣͦ͗ͭ 

͋·ͭΈ ͊ͨ͊͒͘͘·͍͊Ό΅͙ͣΦ ˿͙ͤ͒ͪͦͣ͊͡Έͤ·͚ ͤ͊͒ͦͪ͘ ͙͔͙͔ͦͪͤͭͪͯͭͫΎ ͤ͊ ͔͙͍͙͔ͦͭͫ͗͊ͤ͡ ͙͙ͤ͟͡;͔͙ͫ͟ͻ 

͙͍ͫͤ͒ͪͦͣͦ ό͙͔ͤ͊ͨͪͣͪΣ ͚ͦͫͭͪͦ ͔͙͚ͪͫͨͪ͊ͭͦͪͤͦ ͙ͤͺ͔͟ͼ͙͙Σ ͙͔͚͎͒͊ͪͤͦͦ ͙ͫͤ͒ͪͦͣ͊ύ ͍ ͔ͪ͊͡Έͤͦͣ ͍͔͔͙ͪͣͤΦ 

̏ͭͦ ͍ͨͦͦ͘͡Ύ͔ͭ ͋·͔͔ͫͭͪ ͍·Ύ͍͡ΎͭΈ ͍ͫͨ·΄͙͟Σ ͔ͤ ͙͒ͦ͗͒͊ΎͫΈ ͊͋ͦͪ͊ͭͦͪͤ͡·ͻ ͔ͪͯ͘͡Έ͍ͭ͊ͭͦΦ 

оΦнΦ ˹͊͒ͦͪ͘ ͤ͊ ͍͔ͦͫͤͦ ͦͼ͔͙ͤ͟ ͙͍ͪͫͦ͟ 

ˤ ͍͙ͯͫͦ͡Ύͻ ͎͙ͦ͋͊͊͘͡͡ͼ͙͙ ͙͙ͪͭ͟;͔͙ͫ͟ ͍͔͊͗ͤ ͤ͊͒ͦͪ͘ ͊͘ ͭͦ;͙͊ͣ͟ ͍͍ͦ͊͘ ͙ͤͺ͔͟ͼ͙͚ ό͊Ήͪͦͨͦͪͭ·Σ 

͙͔ͣͦͪͫ͟ ͨͦͪͭ·Σ ͎͙ͪ͊ͤͼ·ύΦ ˻ͤ ͍͟͡Ό;͔͊ͭ ͔͙ͣ͒ͦ͟πͫ ͙͊ͤͭ͊ͪͤ·͚ ͦͤͭͪͦ͟͡ΈΣ ͍͔ͨͪͦͪͯ͟ ͍ͫͯ͒ͦ·ͻ ͙ 

͍͙͊͊ͼ͙ͦͤͤ·ͻ ͔͍͒ͦͯͣͤͭͦ͟Σ ͙͙͍͙͔ͣͦͤͭͦͪͪͦ͊ͤ ͙ͫͭͯ͊ͼ͙͙ ͍ ͎͙͒ͪͯͻ ͫͭͪ͊ͤ͊ͻΦ 

оΦоΦ ˮ͔͎͙͍ͤͭͪͪͦ͊ͤͤ·͚ ͨͦ͒ͻͦ͒ ζ˩ ͙͔͒ͤͦ ͍͒ͦͪͦ͘Έ͔η όhƴŜ IŜŀƭǘƘύ 

˸͎͙͔ͤͦ ͙ͤͺ͔͟ͼ͙͙ όͦͦͤͦ͘͘·ύ ͼ͙͙ͪͯͪͯ͟͡Όͭ ͔ͣ͗͒ͯ ͙͍͗ͦͭͤ·͙ͣ ͙ ͡Ό͒Έ͙ͣΦ ̏ͺͺ͔͙͍ͭͤ͟·͚ ͤ͊͒ͦͪ͘ 

͘ ͊ͭ ͙͙͊ͣ͟ ͔͋ͦͤ͘͡Ύ͙ͣ ό͎͙ͪͨͨ ͙ͨͭͼΣ ͔͋΄͔͍ͤͫͭͦΣ ͔͙͋ͦͪͪͦ͘͡ύ ͔͔ͭͪ͋ͯͭ ͙͔͎ͤͭͪ͊ͼ͙͙ ͒͊ͤͤ·ͻ ͫͯ͗͋͡ 

͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎ ;͔͍͔ͦ͊͟͡Σ ͍͔͔͙͚ͭͪͤ͊ͪͤͦ ͫͯ͗͋͡· ͙ ͫͯ͗͋͡Σ ͙ͦͤͭͪͦͪͯ͟͡Ό΅͙ͻ ͫͦͫͭͦΎ͙͔ͤ ͦͪͯ͗͊͟Ό΅͔͚ 

͔ͫͪ͒·Φ 

пΦ ˽͔ͪͦ͋ͣ͡· ͙ ͔͔͙͍ͨͪͫͨͭ͟· ͍͙͙ͪ͊ͭ͘Ύ 

˹͔ͫͣͦͭͪΎ ͤ͊ ͍͙͙͔ͪ͊ͭ͘ ͔ͭͻ͎͙͚ͤͦͦ͡Σ ͙͔ͫͫͭͣ· ͤ͊͒ͦͪ͊͘ ͙͍ͫͭ͊͊͟͡ΌͭͫΎ ͫ ͍·͍͙ͦ͊ͣ͘Υ 

¶ ˹͔͒ͦͫͭ͊ͭͦ;ͤ͊Ύ ͫͦͪͦͫͭ͟Έ ͨ ͔͔ͪ͒͊;͙ ͙ ͙͊ͤ͊͊͘͡ ͒͊ͤͤ·ͻΦ 

¶ ˹͔ͨͦͤ͡·͚ ͦͻ͍͊ͭ ͙  ͔͍͔ͤ͒ͦͫͭͦͪͤͦͫͭΈ ͦͭ;͔͙ͭͤͦͫͭΦ 

¶ ˹͔ͻ͍͊ͭ͊͟ ͍͊͒ͪͦ͟·ͻ ͙ ͺ͙͍ͤ͊ͤͫͦ·ͻ ͔͍ͪͫͯͪͫͦΦ 

¶ ˽͔ͪͦ͋ͣ͡· ͔͍͔͍͔͎ͣ͗͒ͦͣͫͭͤͤͦͦ ͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘ΎΦ 

˽͔͔͙͍ͪͫͨͭ͟· ͍͙͙ͪ͊ͭ͘Ύ ͍ͫΎ͊ͤ͘· ͫ ͍͔͔͙͔ͤ͒ͪͤͣ ͔ͭͻ͎͙͚ͤͦͦ͡ ͙͍͔͎ͫͯͫͫͭͤͤͦͦ͟ ͙͔͔ͤͭͭ͊͟͡͡ ͙ 
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ͣ͊΄͙͎ͤͤͦͦ ͦ͋ͯ;͔͙ͤΎ ͒͡Ύ ͙͊ͤ͊͊͘͡ ͋ͦ͡Έ΄͙ͻ ͒͊ͤͤ·ͻ ό.ƛƎ 5ŀǘŀύΣ ͍͙͙͔ͪ͊ͭͣ͘ ͙͍ͨͦͪͭ͊ͭͤ·ͻ ͙͎͙͒͊ͤͦͫͭ;͔͙ͫ͟ͻ 

͚͍ͯͫͭͪͦͫͭΣ ͔͔͙͔ͯͪͨͤͣ͟͡ ͔͎ͣ͗͒ͯͤ͊ͪͦ͒ͤͦͦ ͙ͫͦͭͪͯ͒ͤ;͔͍ͫͭ͊ ͍ ͪ͊ͣ͊͟ͻ ˸͔͗͒ͯͤ͊ͪͦ͒ͤ·ͻ ͔͙ͣ͒͟πͦ

͙ͫ͊ͤͭ͊ͪͤ·ͻ ͍͙ͨͪ͊͡ ό˸˸˿˽ύΦ 

˭͊͟͡Ό;͔͙͔ͤ 

͙͔͙͎͙̏ͨ͒ͣͦͦ͡;͔͙͚ͫ͟ ͤ͊͒ͦͪ͘ ͊͘ ͙ͤͺ͔͟ͼ͙ͦͤͤ·͙ͣ ͔͍͙͊͋ͦ͊ͤ͘͡Ύ͙ͣ Ύ͍͡Ύ͔ͭͫΎ ͔͎ͪ͊ͯͦ͟͡Έͤ·ͣ ͔͊ͣͤͣ͟ 

͙͔ͫͫͭͣ· ͦ͋΅͔͍͔͎ͫͭͤͤͦͦ ͍͒ͦͪͦ͘ΈΎΦ ̏ͭͦ ͙͙͒ͤ͊ͣ;͔ͫ͊͟ΎΣ ͍͙͍ͪ͊͊͘Ό΅͊ΎͫΎ ͙͔ͫͫͭͣ͊Σ ͦͭͦͪ͊͟Ύ ͒ͦ͗ͤ͊͡ 

͙͍͊͒͊ͨͭͪͦ͊ͭΈͫΎ ͟ ͍ͤͦ·ͣ ͎ͯͪͦ͊ͣ͘Φ ˻ͭ ͔͔ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͍͙͙͊ͫͭ͘ ͔ͤ ͭͦ͡Έͦ͟ ͍͔͍͔͔ͫͦͪͣͤͤͦͫͭΈ ͙ 

͔͍͊͒͊ͭͤͦͫͭ͟Έ ͙͙͔ͨͪͤͣ͊ͣ·ͻ ͔ͣͪ ͨͦ ͔͙͍͙ͫ͒ͪ͗͊ͤΌ ͙ ͤͺ͔͟ͼ͙͚Σ ͤͦ ͙ ͍ ͼ͔ͦͣ͡ ͔͋ͦͨ͊ͫͤͦͫͭ͘Έ ͙ 

͎͋͊ͦͨͦͯ͡͡;͙͔ ͔͔͙ͤ͊ͫͤ͡Ύ ͍ ͎ͦ͋͊͡͡Έͤͦͣ ͣ͊ͫ΄͔ͭ͊͋Φ ˮ͍͔͙ͤͫͭͼ͙͙ ͍ ͍͙͙͔ͪ͊ͭ͘ ͍͔͔ͫͦͪͣͤͤ·ͻ ͙͔ͫͫͭͣ ͤ͊͒ͦͪ͊͘ 

ς Ήͭͦ ͔͎͙ͫͭͪ͊ͭ;͔ͫ͊͟Ύ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭΈ ͒͡Ύ ͡Ό͚͋ͦ ͫͭͪ͊ͤ·Φ 

 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

1. ˽͍͙͚ͦͪͦͫ͟͟ ˤΦˮΦΣ ˽͊͟ ˿Φ˥ΦΣ ˣ͙ͪͦ͟ ˹ΦˮΦΣ ˨͙͙͊ͤͤ͟͡ ˣΦ˴Φ ˮͤͺ͔͟ͼ͙ͦͤͤ·͔ ͔͙͋ͦͤ͘͡ ͙ Ή͙͔͙͎͙ͨ͒ͣͦͦ͡ΎΦ ς 

˸ΦΥ ˥̏˻ͭ͊ͪπ˸ ͔͙͒͊Σ нлмфΦ ς мллу ͫΦ 

2. ˣ͙ͪͦ͟ ˹ΦˮΦΣ ˭͔͍ͯ͊ ˶Φ˽ΦΣ ˽͍͙͚ͦͪͦͫ͟͟ ˤΦˮΦ ˻͋΅͊Ύ Ή͙͔͙͎͙ͨ͒ͣͦͦ͡Ύ ͫ ͍͙ͦͫͤͦ͊ͣ ͔͒ͦ͊͊ͭ͘͟͡Έ͚ͤͦ 

͔͙ͣ͒ͼ͙ͤ·Φ ˾͍͍ͯͦͦ͒ͫͭͦ͟ ͟ ͙ͨͪ͊ͭ͟;͔͙ͫͣ͟ ͊ͤ͘Ύ͙ͭΎͣΦ ς ˸ΦΥ ˥̏˻ͭ͊ͪπ˸ ͔͙͒͊Σ нлмнΦ ς пфс ͫΦ 

3. ˶Έ͍͍ͦ ˨Φ˴ΦΣ ˨͔ͪΎ͙͋ͤ ˽Φ˥ΦΣ ˢ͙͍ͪͫͭͦ͊ ˤΦˢΦ ͙͔͙͎͙̏ͨ͒ͣͦͦ͡;͔͙͚ͫ͟ ͤ͊͒ͦͪ͘ ͙ ͦͤͭͪͦ͟͡Έ ͊͘ ͎͙ͪͨͨͦͣ ͍ ͙͔ͣͪ 

͙ ͍ ˾͙͙ͦͫͫΦ κκ ˤͦͨͪͦͫ· ͍͙͎͙͙ͪͯͫͦͦ͡Φ ς нлнлΦ ς ́Φ срΣ ЅнΦ ς ˿Φ смπтлΦ 

пΦ ²IhΦ Dƭƻōŀƭ 9ǇƛŘŜƳƛƻƭƻƎƛŎŀƭ {ǳǊǾŜƛƭƭŀƴŎŜ {ǘŀƴŘŀǊŘǎ ŦƻǊ LƴƅǳŜƴȊŀΦ ς DŜƴŜǾŀΥ ²ƻǊƭŘ IŜŀƭǘƘ hǊƎŀƴƛȊŀǝƻƴΣ 

нлмоΦ 

рΦ IŜȅƳŀƴƴ 5Φ[Φ /ƻƴǘǊƻƭ ƻŦ /ƻƳƳǳƴƛŎŀōƭŜ 5ƛǎŜŀǎŜǎ aŀƴǳŀƭΦ нлǘƘ 9ŘƛǝƻƴΦ ς ²ŀǎƘƛƴƎǘƻƴΥ !ƳŜǊƛŎŀƴ tǳōƭƛŎ 

IŜŀƭǘƘ !ǎǎƻŎƛŀǝƻƴΣ нлмпΦ 

ϭ s͎͊ͣ·͍ͪ͊͒ͦ ˿ΦΣ  нлнр 

 

 

 

 

ˢ͟·͔͍͊ ˥ͯͤ;͊ ˢ͎͍͊ͣͯͪ͊͒ͦͤ͊ 

˽͔͍͔ͪͨͦ͒͊͊ͭ͡Έ ͊͟ͺ͔͒ͪ· Ή͙͔͙͎͙͙ͨ͒ͣͦͦ͡ 

˥͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͔͙ͣ͒ͼ͙͙͚ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ ͙͔͙ͣͤ ˸·ͪ͊ͭ͊ ˥͊ͪͪ·͔͍͊ 

ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 

 

˽˾˻̅ˮ˶ˢ˴́ˮ˴ˢ ˻˾ˤˮ ˮ ˭˹ˢ̉˩˹ˮ˩ ˤˢ˴̇ˮ˹ˢ̇ˮˮ ˽˾˻́ˮˤ ˥˾ˮ˽˽ˢ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

˻ͫͭͪ·͔ ͔͙ͪͫͨͪ͊ͭͦͪͤ·͔ ͍͙ͪͯͫͤ·͔ ͙ͤͺ͔͟ͼ͙͙ ό˻˾ˤˮύΣ ͍͟͡Ό;͊Ύ ͎͙ͪͨͨΣ ͦͫͭ͊ΌͭͫΎ ͚ͦ͒ͤͦ ͙͘ ͙͔͔ͤ͊͋ͦ͡ 

ͤ͊͘;͙ͣ·ͻ ͔ͨͪͦ͋ͣ͡ ͦ͋΅͔͍͔͎ͫͭͤͤͦͦ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎ ͍ͦ ͍͔ͫͣ ͙͔ͣͪΦ ˩͔͎͗ͦ͒ͤ·͔ Ή͙͔͙ͨ͒ͣ;͔͙͔ͫ͟ 

ͨͦ͒Ά͔ͣ· ͔͍͔͙͊͋ͦ͊ͣͦͫͭ͘͡ ͙͍ͨͪͦ͒Ύͭ ͟ ͦͦͫͫ͊͟͡͡Έͤ·ͣ Ή͙ͦͤͦͣ͟;͔͙ͫͣ͟ ͔ͨͦͭͪΎͣΣ ͤ͊͘;͙͔ͭ͡Έͤͦͣͯ ͪͦͫͭͯ 

͔͙ͫͣͪͭͤͦͫͭ ͔͙ͫͪ͒ ͎ͪͯͨͨ ͙ͪͫ͊͟ ό͙ͨͦ͗͡·͔ ͡Ό͙͒Σ ͔͙͒ͭΣ ͨ͊ͼ͙͔ͤͭ· ͫ ͻ͙ͪͦͤ;͔͙͙ͫͣ͟ ͔͍͙͊͋ͦ͊ͤ͘͡Ύ͙ͣύ ͙ 

͔͔͎͔ͨͪͪͯ͘͟ ͙͔ͫͫͭͣ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎΦ ˤ ͒͊ͤͤͦͣ ͔ͦ͋ͦͪ͘ ͙͍ͪ͊ͫͫͣ͊ͭͪ͊ΌͭͫΎ ͍ͦͫͤͦͤ·͔ ͨͦ͒ͻͦ͒· ͟ 

ͨͪͦͺ͙͙͔͊ͭ͟͟͡ ˻˾ˤˮΣ ͨͦ͒;͔͙͍͔ͪ͊ͭͫ͟Ύ ͙͙ͪͭ͟;͔͔ͫͦ͟ ͤ͊͘;͔͙͔ͤ ͎͔͚ͣͤͦͦͦͣͨͦͤͤͭͤͦ͟ ͔͎͙͙ͫͭͪ͊ͭΣ 

͍͟͡Ό;͊Ό΅͔͚ ͔͔ͤͫͨͼ͙ͺ͙;͔͙͔ͫ͟ ͔ͣͪ· όͫͦ͋͡Ό͔͙͔͒ͤ ͎͙͎͙͔ͤ·Σ ͔͙ͪͫͨͪ͊ͭͦͪͤ·͚ Ή͙͔ͭͭ͟Σ ͔͔͙͔ͯͪͨͤ͟͡ 

͙͙͔ͣͣͯͤͭͭ͊ύ ͙ ͔ͫͨͼ͙ͺ͙;͔ͫͯ͟Ό ͨͪͦͺ͙͙͊ͭͯ͟͟͡Φ ˻͔ͫͦ͋ͦ ͍͙͙͔ͤͣ͊ͤ ͔͔ͯ͒ͤͦ͡ ͍͊͟ͼ͙ͤ͊ͼ͙͙ ͙͍ͨͪͦͭ ͎͙ͪͨͨ͊ 
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͊͟͟ ͙͔͔ͤ͊͋ͦ͡ Ήͺͺ͔͙͍ͭͤͦͣͯ͟Σ ͤ͊ͯ;ͤͦ ͍ͦ͋ͦͫͤͦ͊ͤͤͦͣͯ ͙ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ ͍·͎ͦ͒ͤͦͣͯ ͙͔ͤͫͭͪͯͣͤͭͯ 

͔ͫͨͼ͙ͺ͙;͔͚ͫͦ͟ ͊͘΅͙ͭ·Φ ˻͋ͫͯ͗͒͊ΌͭͫΎ ͔ͣͻ͙͊ͤͣ͘· ͔͚͍͙͒ͫͭΎ ͙͍͎͙ͨͪͦͭͦͪͨͨͦͤ͘·ͻ ͍͊͟ͼ͙ͤΣ ͙ͻ 

͔͋ͦͨ͊ͫͤͦͫͭ͘ΈΣ ͊ͭͯ͊͟͡Έͤ·͔ ͔͔ͪͦͣͤ͒͊͟ͼ͙͙ ͨͦ ͦͻ͍͊ͭͯ ͔͔͙ͤ͊ͫͤ͡Ύ ͙ ͙ͻ ͪͦ͡Έ ͍ ͙͔͙͙ͫͤ͗ͤ ͔͔͙͋ͪͣͤ 

͔͍͙͊͋ͦ͊ͤ͘͡ΎΣ ͔͍ͨͪ͒ͦͭͪ͊΅͔͙͙ͤ ͔͙͚ͦͫͦ͗ͤͤ͡ ͙ ͺ͙͍͙͙ͦͪͣͪͦ͊ͤ ͔͙͍͎ͦͭͤͦͦ͟͟͡͡ ͙͙͔ͣͣͯͤͭͭ͊Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡: 

˻˾ˤΣˮ ͎͙ͪͨͨΣ ͨͪͦͺ͙͙͊ͭ͊͟͟͡Σ ͍͊͟ͼ͙ͤ͊ͼ͙ΎΣ ͙͙͔ͣͣͯͤͭͭΣ Ή͙͔͙ͨ͒ͣΎΣ ͦ͋΅͔͍͔͔ͫͭͤͤͦ ͍͒ͦͪͦ͘Έ͔Σ 

͔͔ͤͫͨͼ͙ͺ͙;͔ͫ͊͟Ύ ͊͘΅͙ͭ͊Σ ͙͍͎͙ͨͪͦͭͦͪͨͨͦͤ͊͘Ύ ͍͊͟ͼ͙ͤ͊Φ 

 

ˤ͍͔͔͙͔͒ͤ 

˻ͫͭͪ·͔ ͔͙ͪͫͨͪ͊ͭͦͪͤ·͔ ͍͙ͪͯͫͤ·͔ ͙ͤͺ͔͟ͼ͙͙ ό˻˾ˤˮύ ͔͍ͨͪ͒ͫͭ͊͡ΎΌͭ ͚ͫͦ͋ͦ ͦ͋΄͙ͪͤͯΌ ͎ͪͯͨͨͯ 

͔͍͙͚͊͋ͦ͊ͤ͘͡ ͍͔ͪͻ͙ͤͻ ͙ ͙͙ͤ͗ͤͻ ͒·ͻ͔͊ͭ͡Έͤ·ͻ ͔͚ͨͯͭΣ ͍·͘·͍͔͊ͣ·ͻ ͔͔͋ͦ͡ ;͔ͣ нлл ͙ͪ͊͘͡;ͤ·͙ͣ ͙͙ͭͨ͊ͣ 

͍͙͍ͪͯͫͦΣ ͔͙ͫͪ͒ ͦͭͦͪ͟·ͻ ͙͔͔ͤ͊͋ͦ͡ ͙͍͔ͫͭͤ͘· ͍͙ͪͯͫ· ͎͙ͪͨͨ͊Σ ͙͍͙ͪͤͦͪͯͫ·Σ ͔͍͙͊͒ͤͦͪͯͫ·Σ ͔͙ͪͫͨͪ͊ͭͦͪͤͦ-

͙ͫͤͼ͙͙ͭ͊͡Έͤ·͚ ͍͙ͪͯͫ ό˾˿ˤύΣ ͎͙ͨ͊ͪ͊ͪͨͨ ͙Σ ͍ ͔͔͔ͨͦͫ͒ͤ͡ ͍͔ͪͣΎΣ ͍͙ͦͪͦͤ͊ͪͯͫ͟·Φ ˹͔͍͙͙͊ͫͣͦ͘ ͦͭ Ή͙͎͙͙ͭͦͦ͡Σ 

˻˾ˤˮ ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΌͭͫΎ ;͔͍ͪ͘·;͚͊ͤͦ ͍·͚ͫͦͦ͟ ͎͙ͦͤͭ͊ͦͤͦͫͭ͘͟ΈΌ ͙ ͍͔͔ͨͦͫͣͫͭͤ·ͣ ͔͙͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͣΣ 

͔ͦͫͦ͋ͤͤͦ ͍ ͔͔ͦͫͤͤ-͙͔ͣͤ͘-͍͔͔͙͚ͫͤͤ ͔͙ͨͪͦ͒Φ ˩͔͎͗ͦ͒ͤͦ ͍ ͙͔ͣͪ ͔͎͙͙ͪͫͭͪͪͯΌͭͫΎ ͙ͫͦͭͤ ͙͙͍ͣͦͤͦ͡͡ 

ͫͯ͡;͔͍͊ ˻˾ˤˮΣ ;ͭͦ ͔͔͒͊ͭ͡ ͙ͻ ͍͔͒ͯ΅͔͚ ͙ͨͪ;͙͚ͤͦ ͍͔͔͚ͪͣͤͤͦ ͔͙ͤͭͪͯ͒ͦͫͨͦͫͦ͋ͤͦͫͭΣ ΄ͦ͟͡Έͤ·ͻ ͎͍ͨͪͦͯͦ͡ 

͙ ͦ͋ͪ͊΅͔͙͚ͤ ͊͘ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͨͦͣͦ΅ΈΌΦ 

͙͔͙͎͙̏ͨ͒ͣͦͦ͡;͔͔ͫͦ͟ ͙ ˿ͦͼ͙͊͡Έͤͦ-͙̏ͦͤͦͣ͟;͔͔ͫͦ͟ ˣ͔ͪͣΎΦ ˿ͦͼ͙͊͡Έͤͦ-Ή͙ͦͤͦͣ͟;͔͙͔ͫ͟ ͔͙ͨͦͭͪΣ 

͍ͫΎ͊ͤͤ͘·͔ ͫ ˻˾ˤˮΣ ͤͦͫΎͭ ͎͎ͣͤͦͦͪ͊ͤͤ·͚ ͻ͔͊ͪ͊ͭͪ͟Φ ˽ͪΎͣ·͔ ͊ͭͪ͊ͭ͘· ͍͟͡Ό;͊Όͭ ͪ͊ͫͻͦ͒· ͤ͊ ͔͡;͔͙͔ͤΣ 

͎͙ͦͫͨ ͙ͭ͊͊͘͡ͼ͙Ό ͙ ͊ͯͨͯ͘͟͟ ͙͍͍͙ͨͪͦͭͦͪͯͫͤ·ͻ ͔͍ͨͪͨ͊ͪ͊ͭͦΦ ˴͍͔ͦͫͤͤ·͔ ͔͙ͨͦͭͪΣ ͦͭͦͪ͟·͔ ;͊ͫͭͦ 

ͤ͊͘;͙͔ͭ͡Έͤͦ ͔͍ͨͪ·΄͊Όͭ ͨͪΎͣ·͔Σ ͍͔ͦ͋ͯͫͦͤ͡͡· ͙͔͙͔ͫͤ͗ͤͣ ͙͍͙͔ͨͪͦͦ͒ͭ͘͡Έ͙ͤͦͫͭ ͭͪͯ͒͊Σ ͚ͦͨ͊ͭͦ͡ 

͋ͦ͡Έ͙ͤ;ͤ·ͻ ͙͍ͫͭͦ͡Σ ͊ ͔ͭ͊͗͟ ͤ͊ͪͯ΄͔͙ͤΎ͙ͣ ͍ ͔ͪ͊͋ͦͭ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ ͯ;͔͔͙͚ͪ͗͒ͤ ͙ ͚ͭͪ͊ͤͫͨͦͪͭͤͦ 

͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟· ͍ ͔͙ͨͪͦ͒ ͙͍ͨͦ͟·ͻ Ή͙͔͙͚ͨ͒ͣΦ ˨͡Ύ ͙͔͔ͤ͊͋ͦ͡ ͯΎ͍͙ͣ͘·ͻ ͎ͪͯͨͨ ͔͔͙ͤ͊ͫͤ͡Ύ ς ͔͔͚͒ͭ 

͔͎ͪ͊ͤͤͦ ͍ͦͪ͊ͫͭ͊͘Σ ͙͡ͼ ͫͭ͊ͪ΄͔ ср ͔ͭ͡ ͙ ͨ͊ͼ͙͔͍ͤͭͦ ͫ ͻ͙ͪͦͤ;͔͙͙ͫͣ͟ ͔͍͙͊͋ͦ͊ͤ͘͡Ύ͙ͣ ό͙͔͒͊͋ͭΣ ̆˻ˣ˶Σ 

͔͔ͫͪ͒;ͤͦ-͙ͫͦͫͯ͒ͫͭ·͔ ͎͙͙ͨ͊ͭͦͦ͡ύ ς ˻ ˾ˤˮΣ ͔ͦͫͦ͋ͤͤͦ ͎͙ͪͨͨΣ ͔͍ͨͪ͒ͫͭ͊͡ΎΌͭ ͨͪΎͣͯΌ ͯ ͎ͪͦͯ͘ ͙͙͗ͤ͘Φ ˥͙ͪͨͨΣ 

͍ ;͙͊ͫͭͤͦͫͭΣ ;͊ͫͭͦ ͦͫͦ͗ͤ͡Ύ͔ͭͫΎ ͍͙͚ͪͯͫͤͦ ͙͙͡ ͍͙ͭͦͪ;͚ͤͦ ͔͙͋͊ͭͪ͊͟͡Έ͚ͤͦ ͔͍͙͔͚ͨͤͣͦͤΣ ͙͙ͣͦ͊ͪ͒ͭͦͣ͟ ͙ 

͔͙͔ͦ͋ͦͫͭͪͤͣ ͫͯ΅͔͍ͫͭͯΌ΅͙ͻ ͻ͙ͪͦͤ;͔͙ͫ͟ͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡Σ ;ͭͦ ͙͍͙ͨͪͦ͒ͭ ͟ ͤ͊͘;͙͔ͭ͡Έ͚ͤͦ ͙͋͘·ͭͦ;͚ͤͦ 

͔͙ͫͣͪͭͤͦͫͭ ό͒ͦ срл ллл ;͔͍͔ͦ͟͡ ͔͔͎͗ͦ͒ͤͦ ͍ͦ ͍͔ͫͣ ͙͔ͣͪΣ ͨͦ ͦͼ͔ͤ͊ͣ͟ ˤ˻˭ύΦ ˮ͔ͣͤͤͦ ͨͦΉͭͦͣͯ 

Ήͺͺ͔͙͍ͭͤ͊͟Ύ ͙ ΄͙ͪͦͦͣ͊ͫ͟΄ͭ͊͋ͤ͊Ύ ͨͪͦͺ͙͙͊ͭ͊͟͟͡ Ύ͍͡Ύ͔ͭͫΎ ͔ͤ ͨͪͦͫͭͦ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟Σ ͤͦ ͙ ͍͔͚͊͗ͤ΄͔͚ 

͎͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦ ͊͒͊͘;͔͚Φ 

˹͔͔ͫͨͼ͙ͺ͙;͔ͫ͊͟Ύ ˽ͪͦͺ͙͙͊ͭ͊͟͟͡Φ ˹͔͔ͫͨͼ͙ͺ͙;͔͙͔ͫ͟ ͔ͣͪ· ͍͔ͤ͊ͨͪ͊ͤ͡· ͤ͊ ͔͍ͨͪ͒ͦͭͪ͊΅͔͙͔ͤ 

͔͔ͨͪ͒͊;͙ ͍͙ͪͯͫ͊ ͙ ͍ͨͦ·΄͔͙͔ͤ ͦ͋΅͔͚ ͔͙͔͙ͪͫͭͤͭͤͦͫͭ͘ ͎͙ͦͪ͊ͤͣ͊͘Σ ͔͍͙͙ͤ͊ͫͣͦ͘ ͦͭ ͔͎ͦͤͪͭͤͦͦ͟͟ ͙ͭͨ͊ 

͍͙͔ͦ͋ͯ͒ͭ͘͡ΎΦ ͙̏ͭ ͔ͣͪ· Ύ͍͡ΎΌͭͫΎ ͍͚ͦͫͤͦͦ ͔͔͔͍͚͗͒ͤͤͦ ͊͘΅͙ͭ·Φ ˣ͊ͪΈ͔ͪͤ·͔ ͔ͣͪ· ͍͟͡Ό;͊Όͭ ;͔͊ͫͭͦ ͙ 

ͭ΅͔͊ͭ͡Έ͔ͤͦ ͣ·ͭΈ͔ ͪͯ͟ ͫ ͣ·ͦͣ͡Σ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͙͔͙͍͊ͤͭͫͨͭͦ͟Σ ;ͭͦ Ύ͍͡Ύ͔ͭͫΎ ͙͙ͪͭ͟;͔͙ͫ͟ ͍͊͗ͤ·ͣΣ 

ͨͦͫͦ͟͡Έͯ͟ ͍͙ͪͯͫ· ˻˾ˤˮ ͎ͣͦͯͭ ͫͦͻͪ͊ͤΎͭΈ ͙͔͗ͤͫͨͦͫͦ͋ͤͦͫͭ͘Έ ͤ͊ ͍͔ͨͦͪͻͤͦͫͭΎͻ ͦͭ ͔ͤͫͦ͟͡Έ͙͟ͻ ;͍͊ͫͦ ͒ͦ 

͔ͤͫͦ͟͡Έ͙͟ͻ ͔͚͒ͤΦ ˤ͚͊͗ͤͦ ͍ͫͦͫͭ͊͡ΎΌ΅͔͚ Ύ͍͡Ύ͔ͭͫΎ ͔͙ͪͫͨͪ͊ͭͦͪͤ·͚ Ή͙͔ͭͭ͟Υ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͍ͦ͒ͤͦͪ͊ͦ͘·ͻ 

ͫ͊͡ͺ͔ͭͦ͟ ͙ͨͪ ͊͟΄͔͡ ͙ ;͙ͻ͙͙͊ͤ ͫ ͔͔͔͚ͤͣ͒ͤͤͦ͡ ͙ͻ ͙͙ͯͭ͊͘͡ͼ͙͔͚Σ ͊ ͔ͭ͊͗͟ ͤͦ΄͔͙͔ͤ ͊͘΅͙ͭͤ·ͻ ͣ͊ͫͦ͟ ͍ 

͔ͣͫͭ͊ͻ ͍͎ͣ͊ͫͫͦͦͦ ͔͙ͫͦͨͤ͟͡Ύ ͡Ό͔͚͒Σ ͔ͦͫͦ͋ͤͤͦ ͙ͨͪ ͙ͤ͊͡;͙͙ ͙͍ͫͣͨͭͦͣͦ ͔͍͙͊͋ͦ͊ͤ͘͡ΎΦ ˿͙͊ͤͭ͊ͪͤͦ-

͎͙͎͙͔͙ͤ;͔͙͔ͫ͟ ͔͙ͣͪͦͨͪΎ͙ͭΎ ͍͟͡Ό;͊Όͭ ͔͎ͪͯ͡Ύ͔ͪͤͦ ͍͔͙͍͙͔ͨͪͦͭͪ͊ͤ ͔ͨͦͣ΅͔͙͚ͤΣ ͍͊͗ͤͯ͡Ό ͯ͋ͦͪͯ͟Σ 

͔͙͔ͨͦ͒͒ͪ͗͊ͤ ͙ͦͨͭͣ͊͡Έ͚ͤͦ ͍͙͊͗ͤͦͫͭ͡ ͍ͦ͒ͯ͘ͻ͊Σ ͨͦͫͦ͟͡Έͯ͟ ͫͯͻ͚ͦ ͍ͦ͒ͯ͘ͻ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͍·ͫ·ͻ͙͊ͤΌ 

͙͙ͫͫͭ͘͡·ͻ ͦ͋ͦͦ͡;͔͟ ͙ ͙͔͙ͫͤ͗ͤΌ ͙ͻ ͊͘΅͙͚ͭͤͦ ͺͯͤ͟ͼ͙͙Φ ͔͔͙͔̂ͪͨͤ͟͡ ͦ͋΅͔͎ͦ ͙͙͔ͣͣͯͤͭͭ͊ ͙͎͔ͪ͊ͭ 

͎͒ͦͦͫͪͦ͡;ͤͯΌ ͪͦ͡ΈΦ ̏ͭͦ ͙͎͔͒ͦͫͭ͊ͭͫΎ ͊͘ ͫ;͔ͭ ͙͍͎ͫ͋͊͊ͤͫͪͦ͊ͤͤͦͦ͡ ͙͙ͨͭ͊ͤΎ ό͎͎͋ͦ͊ͭͦͦ ͍͙͙͙ͭ͊ͣͤ͊ͣΣ 

͔ͦͫͦ͋ͤͤͦ / ͙ 5Σ ͙ ͙ͣͪͦ͟Ή͔͔͙ͣͤͭ͊ͣ͡ύΣ ͒ͦͫͭ͊ͭͦ;͚ͤͦ ͺ͙͙͘;͔͚ͫͦ͟ ͙͍͙͊ͭͤͦͫͭ͟Σ ͨͦͤͦ͡ͼ͔͎ͤͤͦͦ ͫͤ͊ ͙ 
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͙͙͙ͣͤͣ͊͘ͼ͙͙ ͔͍ͫͭͪͫͫͦΦ ͔́͊͗͟ ͔ͣͦ͗ͭ ͋·ͭΈ ͔͔͍ͪͦͣͤ͒ͦ͊ͤ͟ ͙͔ͨͪͣ ͙͙ͣͣͯͤͦͣͦ͒ͯͪͯ͡Ό΅͙ͻ ͙͙͡ 

͍͙͙ͭ͊ͣͤͤ·ͻ ͔͍ͦͣͨͫͦ͟͟͡ ͨͦ ͤ͊ͤ͊͘;͔͙ͤΌ ͍ͪ͊;͊Φ ˻͒ͤ͊ͦ͟Σ ͔ͤͫͣͦͭͪΎ ͤ͊ ͍ͫͦΌ ͍͊͗ͤͦͫͭΈΣ ͔͔ͤͫͨͼ͙ͺ͙;͔͙͔ͫ͟ 

͔ͣͪ· ͔ͤ ͫͨͦͫͦ͋ͤ· ͔͔ͦ͋ͫͨ;͙ͭΈ ͨͦͤͯ͡Ό ͊͘΅͙ͭͯΣ ͔ͦͫͦ͋ͤͤͦ ͙͍ͨͪͦͭ ͍·͎͔ͫͦͦͨ͊ͭͦͤͤ͟·ͻ ΄͍ͭ͊ͣͣͦΣ ͙ͭ͊͟ͻ 

͊͟͟ ͍͙ͪͯͫ ͎͙ͪͨͨ͊Φ 

˭ͤ͊;͔͙͔ͤ ˿͔ͨͼ͙ͺ͙;͔͚ͫͦ͟ ˽ͪͦͺ͙͙͙͊ͭ͟͟͡Φ ̅ͦͯͫ͟ ͤ͊ ˤ͊͟ͼ͙ͤ͊ͼ͙͙ ˽͙͍ͪͦͭ ˥͙ͪͨͨ͊Φ ˤ ͙ͦͭ͡;͙͔ ͦͭ 

͔͔ͤͫͨͼ͙ͺ͙;͔͚ͫͦ͟ ͊͘΅͙ͭ·Σ ͔ͫͨͼ͙ͺ͙;͔ͫ͊͟Ύ ͨͪͦͺ͙͙͊ͭ͊͟͟͡ ͤ͊ͼ͔͔ͤ͊͡ ͤ͊ ͺ͙͍͙͔ͦͪͣͪͦ͊ͤ ͙͙͔ͣͣͯͤͭͭ͊ 

͙͍ͨͪͦͭ ͔͎ͦͤͪͭͤͦͦ͟͟ ͍͙͔ͦ͋ͯ͒ͭ͘͡ΎΦ ˤ ͔͔ͦͤͭͫͭ͟͟ ˻˾ˤˮ ͔͙͍͔͒ͤͫͭͤͤ·ͣ ͍͙͒ͦͣ ͔ͫͨͼ͙ͺ͙;͔͚ͫͦ͟ 

ͨͪͦͺ͙͙͙͊ͭ͟͟͡Σ ͒ͦͫͭͯͨͤ·ͣ ͒͡Ύ ΄͙͎ͪͦͦͦ͟ ͙͔͔͙ͨͪͣͤͤΎΣ ͔ͦͫͭ͊ͭͫΎ ͍͊͟ͼ͙ͤ͊ͼ͙Ύ ͙͍ͨͪͦͭ ͎͙ͪͨͨ͊Φ ˥͙ͪͨͨ 

͍·͔͒͡Ύ͔ͭͫΎ ͙͘ ͦ͋΅͔͚ ͎ͪͯͨͨ· ˻˾ˤˮ ͙͘-͊͘ ͔͎ͦ ͔ͨͦͭͤͼ͙͊͡Έ͚ͤͦ ͙ͫͨͦͫͦ͋ͤͦͫͭ ͍·͘·͍͊ͭΈ ͔͙͙ͨ͊ͤ͒ͣΣ ͋·ͫͭͪͦ 

͙͍ͣͯͭͪͦ͊ͭΈ όͺ͔͔ͤͦͣͤ· ͙͎͔͎͊ͤͭͤͤͦͦ ͔͚͒ͪͺ͊ ͙ ͍͙͎ͫ͒͊ύ ͙Σ ͊͟͟ ͔͍͙͔ͫ͒ͫͭ͡Σ ͍·͘·͍͊ͭΈ ͙͔͔ͤ͊͋ͦ͡ ͭΎ͔͗͡·͔ 

͔͙ͦͫͦ͗ͤͤ͡Ύ ͙ ͔ͭ͊͡͡Έͤ·͔ ͙ͫͻͦ͒·Φ ˴͙͙ͪͭ;͔͔ͫͦ͟ ͤ͊͘;͔͙͔ͤ ͙͍͎͙͚ͨͪͦͭͦͪͨͨͦͤͦ͘ ͍͊͟ͼ͙ͤ͊ͼ͙͙ ͦ ͍͔͋ͯͫͦͤͦ͡͡ 

͔ͤͫͦ͟͡Έ͙͙ͣ͟ ͺ͙͊ͭͦͪ͊ͣ͟Υ 

1. ˿͙͔͙͔ͤ͗ͤ ͔͍͔͙͊͋ͦ͊ͣͦͫͭ͘͡Υ ˤ͊͟ͼ͙ͤ͊ͼ͙Ύ ͤ͊͘;͙͔ͭ͡Έͤͦ ͔ͯͣͤΈ΄͔͊ͭ ͍͔ͪͦΎͭͤͦͫͭΈ ͔͙͊ͪ͊͗ͤ͘Ύ 

͎͙ͪͨͨͦͣΦ 

2. ˿͙͔͙͔ͤ͗ͤ ͭΎ͔͙͗ͫͭ ͔͍͙͊͋ͦ͊ͤ͘͡ΎΥ ˨͔͊͗ ͔͙ͫ͡ ͍͊͟ͼ͙͙͍ͤͪͦ͊ͤͤ·͚ ;͔͍͔ͦ͟͡ ͔͔͊͋ͦͭ͘͡Σ ͔ͭ;͔͙͔ͤ 

͔͙͋ͦͤ͘͡Σ ͊͟͟ ͍͙ͨͪ͊ͦ͡Σ ͔͋ͯ͒ͭ ͔͎͡;͔Σ ͊ ͙ͪͫ͟ ͍͙͙ͪ͊ͭ͘Ύ ͭΎ͔͗͡·ͻ ͔͙͚ͦͫͦ͗ͤͤ͡Σ ͔ͭͪ͋ͯΌ΅͙ͻ ͎͙͙ͦͫͨͭ͊͊͘͡ͼ͙͙Σ 

͙͔ͫͤ͗͊ͭͫΎ ͤ͊ пл-60%. 

3. ˭͊΅͙ͭ͊ ͎ͪͯͨͨ ͙ͪͫ͊͟Υ ˤ͊͟ͼ͙ͤ͊ͼ͙Ύ Ύ͍͡Ύ͔ͭͫΎ Ϧͦͦͭ͘͡·ͣ ͫͭ͊ͤ͒͊ͪͭͦͣϦ ͊͘΅͙ͭ· ͙ͨͦ͗͡·ͻ ͡Ό͔͚͒Σ 

͔͔͚͒ͭ ͙ ͨ͊ͼ͙͔͍ͤͭͦ ͫ ͻ͙ͪͦͤ;͔͙͙ͫͣ͟ ͎͙ͨ͊ͭͦͦ͡Ύ͙ͣ ͦͭ ͎ͯͪͦ͗͊Ό΅͙ͻ ͙͙͗ͤ͘ ͔͍͙͚ͨͦͫ͒ͫͭ͡ ͎͙ͪͨͨ͊Φ 

4. ͙͍͙͔̅ͦͪͣͪͦ͊ͤ ͔͙͍͎ͦͭͤͦͦ͟͟͡͡ ͙͙͔ͣͣͯͤͭͭ͊Υ ˸͍͊ͫͫͦ͊Ύ ͍͊͟ͼ͙ͤ͊ͼ͙Ύ ͔ͤ ͭͦ͡Έͦ͟ ͊͘΅͙΅͔͊ͭ 

͙͍͙͎ͨͪͭͦͦ ;͔͍͔ͦ͊͟͡Σ ͤͦ ͙ ͔ͫͦ͒͊ͭ͘ ͋͊ͪΈ͔ͪ ͒͡Ύ ͔͙ͪ͊ͫͨͪͦͫͭͪ͊ͤͤΎ ͍͙ͪͯͫ͊ ͍ ͨͦͨͯ͡Ύͼ͙͙Σ ͊͘΅͙΅͊Ύ ͔ͭͻΣ ͭͦ͟ 

ͨͦ ͔͙ͣ͒ͼ͙͙ͤͫͣ͟ ͙ͨͪ;͙ͤ͊ͣ ͔ͤ ͔ͣͦ͗ͭ ͋·ͭΈ ͙͍͙ͨͪͭΦ 

ˢͭͯ͊͟͡Έͤ·͔ ͙͍͎͙ͨͪͦͭͦͪͨͨͦͤ͘·͔ ͍͊͟ͼ͙ͤ· ό͔ͭͪͻ- ͙͙͡ ;͔ͭ·͔ͪͻ͍͔͊ͤͭͤ͡·͔ύ ͔͔͎͗ͦ͒ͤͦ ͍ͦ͋ͤͦ͡ΎΌͭͫΎ 

͍ ͍͔͍͙͙ͫͦͦͭͭͫͭ ͫ ͔͔ͪͦͣͤ͒͊͟ͼ͙Ύ͙ͣ ˤ͔͙͚ͫͣͪͤͦ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎ όˤ˻˭ύΣ ͍ͦͫͤͦ͊ͤͤ·͙ͣ ͤ͊ 

͎͔ͨͪͦͤͦ͘ ͼ͙ͪͯ͟͡Ύͼ͙͙ ΄͍ͭ͊ͣͣͦ ͍ ͔ͨͪ͒ͫͭͦΎ΅͔ͣ ͔͔ͫͦͤ͘Φ ˤ·ͫͦ͊͟Ύ Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͙ ͔͋ͦͨ͊ͫͤͦͫͭ͘Έ Ή͙ͭͻ 

͍͊͟ͼ͙ͤ ͍͔͔ͨͦ͒ͭͪ͗͒ͤ· ͎ͣͤͦͦ;͙͔ͫͤͤ͡·͙ͣ ͙͙ͤ͟͡;͔͙͙ͫͣ͟ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ͙ͣ ͙ ͔͒ͫΎ͙͔͙ͭͭ͡Ύ͙ͣ 

͙ͨͪ͊ͭ͟;͔͎ͫͦͦ͟ ͙͔͔͙ͨͪͣͤͤΎΦ ͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͙͔͎ͤͭͪ͊ͼ͙Ύ ͔͔ͤͫͨͼ͙ͺ͙;͔͙ͫ͟ͻ ͔ͣͪ ͫ ͔͔͎͚͗ͦ͒ͤͦ ͍͚ͣ͊ͫͫͦͦ 

͔ͫͨͼ͙ͺ͙;͔͚ͫͦ͟ ͍͊͟ͼ͙ͤ͊ͼ͙͔͚ ͙͍ͨͪͦͭ ͎͙ͪͨͨ͊ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ ͙͔͔ͤ͊͋ͦ͡ ͪ͊ͼ͙ͦͤ͊͡ΈͤͯΌΣ ͤ͊ͯ;ͤͦ 

͍ͦ͋ͦͫͤͦ͊ͤͤͯΌ ͙ Ήͺͺ͔͙͍ͭͤͯ͟Ό ͔͎͙ͫͭͪ͊ͭΌ ͒͡Ύ ͙͙͙ͣͤͣ͊͘ͼ͙͙ ͔͔͙͋ͪͣͤ ˻˾ˤˮ ͙ ͎͙ͪͨͨ͊ ͤ͊ 

͙͙͍͙ͤ͒͒ͯ͊͡ΈͤͦͣΣ ͦ͋΅͔͍͔ͫͭͤͤͦͣ ͙ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤͦͣ ͍ͯͪͦͤΎͻΦ ˨͊͡Έ͔͚ͤ΄͙͔ ͔ͪ͊͒͘͡· ͫͭ͊ͭΈ͙ ͨͦ͒ͪͦ͋ͤͦ 

ͪ͊ͫͫͣͦͭͪΎͭ ͔ͣͻ͙͊ͤͣ͘· ͔͚͍͙͒ͫͭΎ ͍͊͟ͼ͙ͤ ͙ ͔͎͙͙ͫͭͪ͊ͭ ͍ͨͦ·΄͔͙ͤΎ ͦͻ͍͊ͭ͊ ͍͊͟ͼ͙ͤ͊ͼ͙͔͚Φ 

 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ  

1. ˽͔͍ͭͪͦ ˢΦˤΦΣ ˮ͍͍͊ͤͦ ˣΦ˥Φ ̏ ͙͔͙͎͙ͨ͒ͣͦͦ͡Ύ ͙ ͨͪͦͺ͙͙͊ͭ͊͟͟͡ ͙ͤͺ͔͟ͼ͙ͦͤͤ·ͻ ͔͔͚͋ͦͤ͘͡Φ ˸͔͙͒ͼ͙ͤ͊. 2023. 

˿͊ͤͭ͟-˽͔͔͎ͭͪ͋ͯͪΦ 

2. ˿͙͍͒ͦͪͦ͊ ˩Φ˶Φ ˮͣͣͯͤͦͨͪͦͺ͙͙͊ͭ͊͟͟͡Υ ͍ͦͫͤͦ· ͙ ͙ͨͪ͊ͭ͊͟͟ ͙͔͔͙ͨͪͣͤͤΎΦ ˥̏˻́ˢ˾-˸͔͙͒͊. 2021. 

˸͍ͦͫ͊͟Φ 

3. ˹͙͙͙ͭͤ͟ ˹Φ˹Φ ˥͙ͪͨͨ ͙ ͎͙͔͒ͪͯ ˻˾ˤˮΥ ͍͔͔ͫͦͪͣͤͤ·͔ ͨͦ͒ͻͦ͒· ͟ ͔͡;͔͙ͤΌ ͙ ͨͪͦͺ͙͙͔͊ͭ͟͟͡Φ ͔͙̅ͤͫ͟. 

нлнлΦ ˾͍ͦͫͭͦ-ͤ-͊˨ͦͤͯΦ 

4. ˴͍͔͍ͦ͊͡ ˽ΦˮΦΣ ˭͚͊ͼ͔͍͊ ˻Φ˴Φ ˤ͊͟ͼ͙͎͙ͤͦͦ͡ΎΥ ͯ;͔͙͋ͤ͟ ͒͡Ύ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͍͍ͯͦ͘Φ ˶͊ͤΈ. 2019. 

˩͔͙͎͊ͭͪͤ͋ͯͪ͟Φ 

5. ˤ˻˭Φ ˭ ͊΅͙ͭ͊ ͦͭ ͎͙ͪͨͨ͊Υ ͎ͦ͋͊͡͡Έͤ͊Ύ ͔͎͙ͫͭͪ͊ͭΎΦ ˮ͔͒͊ͭ͘͡Έ͍ͫͭͦ ˤ˻˭Φ нлмуΦ ˬ͔͔͍ͤ͊. 

              ϭ s͟·͔͍͊ ˥., 2025 
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       ˢ͍ͤͤ͊͒ͦ ˢΦΣ  

˿ͭ͊ͪ΄͙͚ ͔͍͔ͨͪͨͦ͒͊͊ͭ͡ΈΦ  

˥͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͔͙ͣ͒ͼ͙͎ͤͫͦͦ͟ ͙͍͔͙͔̂ͤͪͫͭͭ͊ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ ͙͔ͣͤ͊ ˸·ͪ͊ͭ͊ ˥͊ͪͪ·͔͍͊Φ 

ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟Φ 

 

́˩˾ˢ˽ˮ̒ ˴ˢ˴ ̅̂˹˨ˢ˸˩˹́ ˴˶ˮ˹ˮ̉˩˿˴˻˯ ˸˩˨ˮ̇ˮ˹̍Υ ˿˻ˤ˾˩˸˩˹˹̍˩ ˽˾ˮ˹̇ˮ˽̍ ˮ ˽˻˨̆˻˨̍ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

ˤ ͚͒͊ͤͤͦ ͫͭ͊ͭΈ͔ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭͫΎ ͔͙ͭͪ͊ͨΎ ͊͟͟ ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έͤ͊Ύ ͙͒ͫͼ͙͙ͨͤ͊͡ ͍͔͔͚ͤͯͭͪͤͤ 

͔͙ͣ͒ͼ͙ͤ·Σ ͦͻ͍͊ͭ·͍͊Ό΅͊Ύ ͙ͨͪͤͼ͙ͨ· ͙͎͙͙͒͊ͤͦͫͭ͟Σ ͔͡;͔͙ͤΎ ͙ ͨͪͦͺ͙͙͙͊ͭ͟͟͡ ͔͍͙͚͊͋ͦ͊ͤ͘͡ ͍͔͙ͤͯͭͪͤͤͻ 

͎͍ͦͪ͊ͤͦΦ ˢ͟ͼ͔ͤͭ ͔͔͒͊ͭͫ͡Ύ ͤ͊ ͔ͦͣͨͫͤͦͣ͟͟͡ ͨͦ͒ͻ͔ͦ͒ ͟ ͨ͊ͼ͙͔ͤͭͯΣ ͍ͦͫͤͦ͊ͤͤͦͣ ͤ͊ ͔͒ͦ͊͊ͭ͘͟͡Έ͚ͤͦ 

͔͙ͣ͒ͼ͙͔ͤ ͙ ͙͙͍͙ͤ͒͒ͯ͊͡Έͤ·ͻ ͔ͦͫͦ͋ͤͤͦͫͭΎͻΦ ˤ ͔ͪ͊͋ͦͭ ͨͦ͒ͪͦ͋ͤͦ ͙͙͊ͤ͊ͪͯ͘͡ΌͭͫΎ ͍͔͔ͫͦͪͣͤͤ·͔ ͔ͣͭͦ͒· 

͙͙ͤ͟͡;͔͚ͫͦ͟ ͙͎͙͙͒͊ͤͦͫͭ͟Σ ͊͋ͦͪ͊ͭͦͪͤ͡·͔ ͙ ͙͔ͤͫͭͪͯͣͤͭ͊͡Έͤ·͔ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡ΎΣ ͍ͫͦͫͭ͊͡ΎΌ΅͙͔ ͍ͦͫͤͦͯ 

͔͔͍͙ͭͪ͊ͨͭ;͔͚ͫͦ͟ ͙͙ͨͪ͊ͭ͟͟Φ ˻͔ͫͦ͋ͦ ͍͙͙͔ͤͣ͊ͤ ͔ͯ͒͡Ύ͔ͭͫΎ ͙ͨͪͤͼ͙ͨ͊ͣ ͺ͔͙͙͊ͪͣ͊ͦͭͪ͊ͨ͟Σ ͍͟͡Ό;͊Ύ 

ͪ͊ͼ͙ͦͤ͊͡Έͤ·͚ ͍·͋ͦͪ ͔͍͔͊ͪͫͭͤͤ͟͡·ͻ ͔͍ͫͪ͒ͫͭΣ ͦͼ͔ͤͯ͟ ͙ͻ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͙ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘Φ 

˾͙͍͊ͫͫͣ͊ͭͪ͊ΌͭͫΎ ͔ͭ͊͗͟ ͪͦ͡Έ ͔͔͙͔ͤͣ͒͊ͣͤͭͦͤ͘͟·ͻ ͔͍ͣͭͦ͒ͦ ͔͡;͔͙ͤΎ ͙ ͤ͊͘;͔͙͔ͤ ͨͪͦͺ͙͙͊ͭ͟͡;͔͚ͫͦ͟ 

ͪ͊͋ͦͭ· ͔͔͍ͭͪ͊ͨͭ͊ ͊͟͟ ͟͡Ό;͔͍͎ͦͦ ͍͔ͤ͊͘ ͍ ͙͔͔ͫͫͭͣ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎΦ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ  

͔͙ͭͪ͊ͨΎΣ ͍͔͙͔ͤͯͭͪͤͤ ͔͙͋ͦͤ͘͡Σ ͙͙ͤ͟͡;͔ͫ͊͟Ύ ͙͎͙͒͊ͤͦͫͭ͊͟Σ ͺ͔͙͊ͪͣ͊ͦͭͪ͊ͨ͟ΎΣ ͔͒ͦ͊͊ͭ͘͟͡Έͤ͊Ύ ͔͙ͣ͒ͼ͙ͤ͊Σ 

͙͒ͺͺ͔͔ͪͤͼ͙͊͡Έͤ·͚ ͙͎͒͊ͤͦ͘Σ ͨͪͦͺ͙͙͊ͭ͊͟͟͡Σ ͍ͪ͊;πͭ ͔͔͍ͪ͊ͨͭΦ 

 

ˤ͍͔͔͙͔͒ͤ 

͔͙́ͪ͊ͨΎ όͦͭ ͎͔ͪ;Φ  ǘƘŜǊŀǇŜƛŀ τ ͔͡;͔͙͔ͤΣ ͯͻͦ͒ύ Ύ͍͡Ύ͔ͭͫΎ ͔͚ͪͯͨͤ͟΄͙ͣ ͔ͪ͊͒ͦͣ͘͡ ͙ͨͪ͊ͭ͟;͔͚ͫͦ͟ ͔͙ͣ͒ͼ͙ͤ·Σ 

͙͊ͤͣ͊͘Ό΅͙ͣͫΎ ͔͙ͨͪͦ͋ͣ͊ͣ͡ Ή͙͎͙͙ͭͦͦ͡Σ ͎͔͔ͨ͊ͭͦͤ͊͘Σ ͙͙ͤ͟͡;͔͙ͫ͟ͻ ͨͪͦΎ͍͔͙͚ͤ͡Σ ͙͎͙͙͒͊ͤͦͫͭ͟Σ ͔͡;͔͙ͤΎ ͙ 

ͨͪͦͺ͙͙͙͊ͭ͟͟͡ ͔͍͙͚͊͋ͦ͊ͤ͘͡ ͍͔͙ͤͯͭͪͤͤͻ ͎͍ͦͪ͊ͤͦΦ ˤͪ͊;πͭ ͔͔͍ͪ͊ͨͭ ͍·͔ͫͭͯͨ͊ͭ ͍ ͙ͪͦ͡ ͔͍͙ͨͪ;͎ͤͦͦ ͍͔ͤ͊͘ 

ͦͤͭ͊ͭ͊͟͟ ͨ͊ͼ͙͔ͤͭ͊ ͫ ͙͔͚ͫͫͭͣͦ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎΣ ͍·ͨͦͤ͡Ύ͔ͭ ͟͡Ό;͔͍ͯΌ ͺͯͤ͟ͼ͙Ό ͍ ͙͎͙͒͊ͤͦͫͭ;͔ͫͦͣ͟ 

͙͔ͨͦͫ͟ ͙ ͔͔ͦͨͪ͒͡Ύ͔ͭ ͒͊͡Έ͔͚ͤ΄ͯΌ ͙ͭ͊ͭͯ͟͟ ͍͔͔͙͒ͤΎ ͋ͦ͡Έ͎ͤͦͦΣ ͍͟͡Ό;͊Ύ ͍͔͙͔ͤ͊ͨͪ͊ͤ͡ ͟ ͙ͯͣ͘͟ 

͔ͫͨͼ͙͙͊ͫͭ͊ͣ͡Φ ˿͍͔͔ͦͪͣͤͤ͊Ύ ͔͙ͭͪ͊ͨΎ ͙͔͋͊ͪͯͭͫ͘Ύ ͤ͊ ͙ͨͪͤͼ͙ͨ͊ͻ ͔͒ͦ͊͊ͭ͘͟͡Έ͚ͤͦ ͔͙ͣ͒ͼ͙ͤ·Σ 

͔͙͙͍͎ͨͪͫͦͤ͊ͪͦ͊ͤͤͦͦ͘͡ ͨͦ͒ͻͦ͒͊ ͙ ͔͔ͤͨͪͪ·͍͎ͤͦͦ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͎ͤͦͦ ͍͙͙ͪ͊ͭ͘ΎΦ 

мΦ ˻͍ͫͤͦ· ͙͙ͤ͟͡;͔͚ͫͦ͟ ͙͎͙͙͒͊ͤͦͫͭ͟ ͍ ͔͙͙ͭͪ͊ͨ 

˴͔͎ͪ͊ͯͦ͡Έͤ·ͣ ͔͊ͣͤͣ͟ ͔͔͍͙ͭͪ͊ͨͭ;͔͚ͫͦ͟ ͙͙ͨͪ͊ͭ͟͟ Ύ͍͡Ύ͔ͭͫΎ ͙͙ͤ͟͡;͔ͫ͊͟Ύ ͙͎͙͒͊ͤͦͫͭ͊͟Σ ͦͭͦͪ͊͟Ύ 

ͤ͊;͙͔ͤ͊ͭͫΎ ͫ ͔͔͋ͫ͒· ͫ ͨ͊ͼ͙͔ͤͭͦͣ ͙ ͺ͙͙͊͘͟͡Έ͎ͤͦͦ ͔͍͙ͦ͋ͫ͒ͦ͊ͤ͡ΎΦ 

мΦмΦ ˴͙͙ͤ͡;͔͔ͫͦ͟ ͔͍͙͔ͦ͋ͫ͒ͦ͊ͤ͡ 

¶ ˿ͯ͋Ά͔͙͍͔ͭͤͦ͟ ͔͍͙͔ͦ͋ͫ͒ͦ͊ͤ͡ ό˾͊ͫͫͨͪͦͫύΥ ́ ΅͔͊ͭ͡Έͤ·͚ ͫ͋ͦͪ ͗͊ͦ͋͡ ͙ ͔͊ͤ͊ͣͤ͊͘ ό͙͙͙ͫͭͦͪύ 

͔͍͙͊͋ͦ͊ͤ͘͡Ύ ͍ͨͦͦ͘͡Ύ͔ͭ ͫͺ͙͍ͦͪͣͪͦ͊ͭΈ ͔͍ͨͪͦͤ͊;͊͡ΈͤͯΌ ͙͎͙͒͊ͤͦͫͭ;͔ͫͯ͟Ό ͎͙͔ͨͦͭͯ͘Φ ˻͔ͫͦ͋ͦ ͍͙͙͔ͤͣ͊ͤ 

͔ͯ͒͡Ύ͔ͭͫΎ ͻ͔͊ͪ͊ͭͪͯ͟ ͙͋ͦ͡Σ ͙ͤ͊͡;͙Ό ͦ͒·΄͙͟Σ ͊͟΄͡ΎΣ ͙͡ͻ͙ͦͪ͊͒͟Σ ͙͔͔͙ͣͤͤ͘Ό ͣ͊ͫͫ· ͔ͭ͊͡ ͙ ͎͙͒ͪͯͣ 

ͦ͋΅͙ͣ ͙ͫͣͨͭͦͣ͊ͣΦ 

¶ ˻͋Ά͔͙͍͔ͭͤͦ͟ ͔͍͙͔ͦ͋ͫ͒ͦ͊ͤ͡ ό͙͙̅͊͘͟͡Έͤ·͔ ͔ͣͭͦ͒·ύΥ ˻ ͫͣͦͭͪΣ ͨ͊͡Έͨ͊ͼ͙ΎΣ ͔͙ͨͪͯͫͫ͟Ύ ͙ 

͊ͯͫͯ͟͡Έͭ͊ͼ͙Ύ ͦͫͭ͊ΌͭͫΎ ͔͔͙ͤ͊ͣͤͣ͘·͙ͣ ͔͙ͣͭͦ͒͊ͣΣ ͍ͨͦͦ͘͡ΎΌ΅͙͙ͣ ͦͼ͔͙ͤͭΈ ͫͦͫͭͦΎ͙͔ͤ ͍ͦͫͤͦͤ·ͻ ͙͔ͫͫͭͣ 

͎͙ͦͪ͊ͤͣ͊͘ ό͒·ͻ͔͊ͭ͡Έ͚ͤͦΣ ͔͔ͫͪ͒;ͤͦπͫ ͙͚ͦͫͯ͒ͫͭͦΣ ͙ͨ΅͔͍͙͔͊ͪͭ͡Έ͚ͤͦύ ͙ ͍·Ύ͍͙ͭΈ ͦ͋Ά͔͙͍ͭͤ͟·͔ ͙͙ͨͪͤ͊͘͟ 

͎͙͙ͨ͊ͭͦͦ͡ όͻ͙ͪͨ· ͍ ͔͎͙͟͡ͻΣ ΄ͯͣ· ͍ ͔ͫͪ͒ͼ͔Σ ͍͔͙ͯ͡;͔͙͔ͤ ͔ͨ;͔͙ͤ ͙ ͔͔͔͙ͫͤ͘͟͡ύΦ 

мΦнΦ ˶͊͋ͦͪ͊ͭͦͪͤ͊Ύ ͙ ͙͔ͤͫͭͪͯͣͤͭ͊͡Έͤ͊Ύ ͙͎͙͒͊ͤͦͫͭ͊͟ 

˴͙͙ͤ͡;͔͔ͫͦ͟ ͔͍͙͔ͦ͋ͫ͒ͦ͊ͤ͡ ͒ͦͨͦͤ͡Ύ͔ͭͫΎ ΄͙͙ͪͦͣ͟ ͔ͫͨͭͪͦͣ͟ ͙͙ͨ͊ͪ͊ͤ͟͡;͔͙ͫ͟ͻ ͔͍ͣͭͦ͒ͦΣ ͦͭͦͪ͟·͔ 

ͦ͋Ά͔͙͍͙͙ͭͪͯ͘͟Όͭ ͙͎͒͊ͤͦ͘Υ 

¶ ˶͊͋ͦͪ͊ͭͦͪͤ·͔ ͙͊ͤ͊͘͡·Υ ˻ ͋΅͙͚ ͙ ͙͋ͦͻ͙͙ͣ;͔͙͚ͫ͟ ͙͊ͤ͊͘͡· ͍͙ͪͦ͟Σ ͦ͋΅͙͚ ͙͊ͤ͊͘͡ ͣͦ;͙Σ 
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͎͎ͦ͊ͯͦͪ͊ͣͣ͊͟͡Σ ͎ͦͪͣͦͤ͊͡Έͤ·͔ ͙ ͙͎͙ͣͣͯͤͦͦ͡;͔͙͔ͫ͟ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡ΎΦ 

¶ ˮ͔ͤͫͭͪͯͣͤͭ͊͡Έͤ·͔ ͔ͣͭͦ͒·Υ ̏ ͔͙͎ͭͪͦ͊ͪ͒ͦͪ͊͟͟͡ͺ͙Ύ ό̏˴˥ύΣ ͯ͡Έ͍͍͔ͭͪ͊ͯͦͦ͘͟ ͙ ͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ό̂˭ˮύΣ 

Ή͙ͤ͒ͦͫͦͨ͟;͔͙͔ͫ͟ ͔ͣͭͦ͒· ό̅˥˨˿Σ ͙ͦͦͤͦͫͦͨ͟͟͡ΎύΣ ͔͎͔͎ͪͤͭͤͦͪ͊ͺ͙ΎΣ ͦͣͨ͟ΈΌ͔ͭͪͤ͊Ύ ό˴́ύ ͙ ͎͙ͣ͊ͤͭͤͦπ

͔ͪͦͤ͊ͤͫͤ͊͘Ύ ͎ͭͦͣͦͪ͊ͺ͙Ύ ό˸˾́ύΦ 

˹͊ ͍͔ͦͫͤͦ ͙͔ͫͤͭ͊͘ ͍͔ͫͻ ͨͦͯ͡;͔ͤͤ·ͻ ͒͊ͤͤ·ͻ ͺ͙͔ͦͪͣͪͯͭͫΎ ͍͔ͪ͊ͪͤͯͭ͘·͚ ͙͙ͤ͟͡;͔͙͚ͫ͟ ͙͎͒͊ͤͦ͘Φ 

нΦ ˿͍͔͔ͦͪͣͤͤ·͔ ͙ͨͪͤͼ͙ͨ· ͔͡;͔͙ͤΎ ͍ ͔͙͙ͭͪ͊ͨ 

нΦмΦ ͔͙̅͊ͪͣ͊ͦͭͪ͊ͨ͟Ύ 

˶͔͍͔͊ͪͫͭͤͤ͊͟Ύ ͔͙ͭͪ͊ͨΎ Ύ͍͡Ύ͔ͭͫΎ ͍ͦͫͤͦͤ·ͣ ͙͔ͤͫͭͪͯͣͤͭͦͣ ͔͔͍ͭͪ͊ͨͭ͊Φ ˩͔ Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͙ͫͭͪͦͭͫΎ 

ͤ͊ ͔ͫ͒ͯ͡Ό΅͙ͻ ͙ͨͪͤͼ͙ͨ͊ͻΥ 

¶ ˨͔ͦ͊͊ͭ͘͟͡ΈͤͦͫͭΈΥ ˹ ͊ͤ͊͘;͔͙͔ͤ ͔͍͔͊ͪͫͭͤͤ͟͡·ͻ ͔͍ͫͪ͒ͫͭΣ Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͙ ͔͋ͦͨ͊ͫͤͦͫͭ͘Έ ͦͭͦͪ͟·ͻ 

͍͔͔ͨͦ͒ͭͪ͗͒ͤ͊ ͍ ͙͙͍ͪ͊ͤ͒ͦͣͪͦ͊ͤͤ͘·ͻ ͙͙ͤ͟͡;͔͙ͫ͟ͻ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύͻ ό˾˴ˮύΦ 

¶ ˾͊ͼ͙ͦͤ͊͡ΈͤͦͫͭΈΥ ʕ ·͋ͦͪ ͔ͨͪͨ͊ͪ͊ͭ͊ ͍ͦͫͤͦ·͍͔͊ͭͫΎ ͤ͊ ͺ͙͙͔͊ͪͣ͊ͦ͒ͤ͊ͣ͟͟ ͙ ͺ͙͔͙͔͊ͪͣ͊ͦͤͭ͟͟͟Σ ͫ 

ͯ;͔ͭͦͣ ͍͎ͦͫͤͦͤͦͦ ͔͍͙͊͋ͦ͊ͤ͘͡ΎΣ ͍ͫͦͨͯͭͫͭͯΌ΅͔͚ ͎͙͙ͨ͊ͭͦͦ͡ ͙ ͙͙͍͙ͤ͒͒ͯ͊͡Έͤ·ͻ ͔͔͚ͦͫͦ͋ͤͤͦͫͭ ͨ͊ͼ͙͔ͤͭ͊ 

ό͍ͦͪ͊ͫͭ͘Σ ͺͯͤ͟ͼ͙Ύ ͨͦ;͔͟ ͙ ͔ͨ;͔͙ͤύΦ 

¶ ˣ͔ͦͨ͊ͫͤͦͫͭ͘ΈΥ ˻ ͼ͔ͤ͊͟ ͙ͪͫ͊͟ ͔ͨͦͭͤͼ͙͊͡Έͤ·ͻ ͨͦ͋ͦ;ͤ·ͻ Ήͺͺ͔͍ͭͦ͟ ͙ ͔͍͔͊ͪͫͭͤͤ͟͡·ͻ 

͍͙͔͚͍͙͚͊ͣͦ͒ͫͭ͘Φ ˽͙ͪͤͼ͙ͨ ζͤ ͔ ͍͔͙ͤ͊ͪ͒η όǇǊƛƳǳƳ ƴƻƴ ƴƻŎŜǊŜύ ͔ͦͫͭ͊ͭͫΎ ͎͍͊ͤ͡·ͣ ͙͔͙ͦͪͤͭͪͦͣΦ 

¶ ˽͙͍͔͔ͪͪ͗ͤͤͦͫͭΈ ͔͡;͔͙ͤΌ ό͔ͦͣͨ͊ͤͫ͟͡ύΥ ˾ ͊͘ΆΎ͔͙͔ͫͤͤ ͨ͊ͼ͙͔ͤͭͯ ͼ͔͔͚͡ ͙ ͫͻ͔ͣ· ͔͡;͔͙ͤΎ ͒͡Ύ 

͔͔ͦ͋ͫͨ;͔͙ͤΎ ͔͎ͦ ͎ͦͫͦͤ͊ͤͤͦͦ͘ ͯ;͙͊ͫͭΎ ͙ ͔͍͙ͫ͒ͦ͊ͤ͡Ύ ͤ͊ͤ͊͘;͔͙ͤΎͣΦ 

нΦнΦ ˹͔͔͙͔ͣ͒͊ͣͤͭͦͤ͘͟·͔ ͔ͣͭͦ͒· ͔͡;͔͙ͤΎ 

˹͔͔͙͔ͣ͒͊ͣͤͭͦͤ͊͘͟Ύ ͔͙ͭͪ͊ͨΎ Ύ͍͡Ύ͔ͭͫΎ ͍͊͗ͤ·ͣ ͔ͦͣͨͦͤͤͭͦͣ͟ ͔͎ͦͣͨͫͤͦͦ͟͟͡ ͔͡;͔͙ͤΎΥ 

¶ ˨͙͔͔͙ͭͦͭͪ͊ͨΎΥ ˶ ͔;͔͔͋ͤͦ ͙͙͔ͨͭ͊ͤ ͙ͨͪ ͔͍͙͊͋ͦ͊ͤ͘͡Ύͻ ˬ˴́Σ ͨͦ;͔͟Σ ͔͔ͫͪ͒;ͤͦπͫ ͙͚ͦͫͯ͒ͫͭͦ ͙͔ͫͫͭͣ· 

ό͙͔ͤ͊ͨͪͣͪΣ ͙͔͒ͭ· ЅмΣ ЅтΣ ЅмлύΦ 

¶ ͙͙͔͙̅ͦͭͪ͊ͨ͘ΎΥ ˮ ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͺ͙͙͘;͔͙ͫ͟ͻ ͺ͍͊ͭͦͪͦ͟ ό͔͊ͪ͘͡Σ ͎͙͔͙ͣ͊ͤͭͦͭͪ͊ͨΎΣ Ή͔ͭͪͦ͟͡ͺ͔ͦͪ͘ύ 

͒͡Ύ ͔͡;͔͙ͤΎ ͙ ͔͙͙ͪ͊͋ͭ͊͡ͼ͙͙Φ 

¶ ˶͔;͔͋ͤ͊Ύ ͺ͙ͯ͘͟͡Έͭͯͪ͊ ό˶̅˴ύ ͙ ͙͔͙͔͙ͤͦͭͪ͊ͨ͘͟ΎΥ ˨ ͙͍ͦͪͦ͊ͤͤ͘·͔ ͺ͙͙͘;͔͙͔ͫ͟ ͎͙ͤ͊ͪͯ͘͟ ͒͡Ύ 

ͯͯ͡;΄͔͙ͤΎ ͺͯͤ͟ͼ͙͙ ͎͍ͦͪ͊ͤͦ ͙ ͙͔ͫͫͭͣΦ 

¶ ˽͙ͫͻ͔͙ͦͭͪ͊ͨΎΥ ˴ ͔ͦͪͪ͟ͼ͙Ύ ͙ͨͫͻͦΉͣͦͼ͙ͦͤ͊͡Έ͎ͤͦͦ ͫͦͫͭͦΎ͙ͤΎΣ ͔ͦͭͦͪͦ͟ ;͊ͫͭͦ ͎ͯͫͯͯ͋͡Ύ͔ͭ ͔ͭ;͔͙͔ͤ 

͙ͫͦͣ͊ͭ;͔͙ͫ͟ͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡Φ 

оΦ ˽ͪͦͺ͙͙͊ͭ͟͡;͔͔ͫͦ͟ ͍͔͙͔ͤ͊ͨͪ͊ͤ͡ ͍ ͔͙͙ͭͪ͊ͨ 

˻͚͒ͤͦ ͙͘ ͟͡Ό;͔͍·ͻ ͊͒͊͘; ͔͔͍ͭͪ͊ͨͭ͊ Ύ͍͡Ύ͔ͭͫΎ ͨͪͦͺ͙͙͊ͭ͊͟͟͡Σ ͦͭͦͪ͊͟Ύ ͔ͨͦ͒ͪ͊͒͘͡Ύ͔ͭͫΎ ͤ͊Υ 

¶ ˽͔͍͙ͪ;ͤͯΌ ͨͪͦͺ͙͙͊ͭͯ͟͟͡Υ ˹ ͍͔͊ͨͪ͊ͤ͊͡ ͤ͊ ͔͔͔͙͔ͨͪ͒ͯͨͪ͗͒ͤ ͍͙͍͔͙ͦͤͤͦͤ͘͟Ύ ͔͍͙͚͊͋ͦ͊ͤ͘͡ 

ό͍͊͟ͼ͙ͤ͊ͼ͙ΎΣ ͔ͦͪͪ͟͟ͼ͙Ύ ͺ͍͊ͭͦͪͦ͟ ͙ͪͫ͊͟ τ ͋ ͦͪΈ͋͊ ͫ ͔͙͔ͯͪͤͣ͟Σ ͙͔͙͔ͦ͗ͪͤͣΣ ͎͙͙͙͔͚ͨͦ͒ͤ͊ͣΣ 

͎ͨͪͦͨ͊͊ͤ͒͊ ͍͎͒ͦͪͦͦͦ͘ ͦ͋ͪ͊͊͘ ͙͙͗ͤ͘ύΦ 

¶ ˤ͙ͭͦͪ;ͤͯΌ ͨͪͦͺ͙͙͊ͭͯ͟͟͡Υ ˾ ͔͔͊ͤͤ ͍·Ύ͍͔͙͔ͤ͡ ͔͍͙͚͊͋ͦ͊ͤ͘͡ ͙ ͔͔͔͙͔ͨͪ͒ͯͨͪ͗͒ͤ ͙ͻ 

͎͔͙͍͙ͨͪͦͪͫͫͪͦ͊ͤΎ ό͙͔͙͒ͫͨ͊ͤͫͪ͊͘ͼ͙ΎΣ ͙͙͎͍ͫͪͤͤͦ͟·͔ ͎ͨͪͦͪ͊ͣͣ· τ ͙͔ͤ͊ͨͪͣͪΣ ͙͔͔͙͔ͣͪͤ͘ 

͔͙͊ͪͭͪ͊͡Έ͎ͤͦͦ ͍͔͙͒͊ͤ͡ΎΣ ͍ͯͪͦͤΎ ͎͡Όͦ͘͟· ͙ ͻ͔͔͙ͦͫͭͪͤ͊͡ ͍ ͍͙ͪͦ͟ύΦ 

¶ ͔͙́ͪͭ;ͤͯΌ ͨͪͦͺ͙͙͊ͭͯ͟͟͡Υ ˽ ͔͔͔͙͔ͪ͒ͯͨͪ͗͒ͤ ͔͙͚ͦͫͦ͗ͤͤ͡ ͙ ͔ͪͼ͙͙͍͍͒ͦ ͔ͯ͗ ŜǎǘŀōƭƛǎƘŜŘ 

͔͍͙͊͋ͦ͊ͤ͘͡ΎΣ ͔͙͙ͪ͊͋ͭ͊͡ͼ͙Ύ ͨ͊ͼ͙͔͍ͤͭͦΦ 

пΦ ˤͪ͊;πͭ ͔͔͍ͪ͊ͨͭ ͊͟͟ ͔͔͔ͣͤ͒͗ͪ ͫͯ͡;͊Ύ ͔͍͙͊͋ͦ͊ͤ͘͡Ύ 

ˤ ͍͙ͯͫͦ͡Ύͻ ͪͦͫͭ͊ ;͙ͫ͊͡ ͨ͊ͼ͙͔͍ͤͭͦ ͫ ͙͙ͨͦͣͦͪ͋͒ͤͦͫͭ͡ΈΌ ό͔ͤͫͦ͟͡Έͦ͟ ͻ͙ͪͦͤ;͔͙ͫ͟ͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡ 

͍͔͔ͦ͒ͤͦͪͣͤͤͦύ ͪͦ͡Έ ͔͔͍ͭͪ͊ͨͭ͊ ͭͪ͊ͤͫͺ͙͔ͦͪͣͪͯͭͫΎ ͍ ͪͦ͡Έ ζͣ ͔͔͔ͤ͒͗ͪ͊ηΦ ˻ͤ  ͙͙͔ͦͦͪ͒ͤͪͯͭ͟ 

͍͙͔͚͍͙͔͊ͣͦ͒ͫͭ͘ ͫ ͙͙ͯͣ͘͟ ͔ͫͨͼ͙͙͙͊ͫͭ͊ͣ͡ ό͙͎͊ͪ͒ͦͦͦͣ͟͡Σ Ή͙͎ͤ͒ͦͪͤͦͦͦͣ͟͡Σ ͔͍͎ͤͪͦͦͦͣ͡ύΣ ͔͔ͦ͋ͫͨ;͙͍͊Ύ 

ͼ͔ͦͫͭͤ͡·͚Σ ͊ ͔ͤ ͎ͦͪ͊ͤͤͦπͦ ͙͔͙͍ͪͤͭͪͦ͊ͤͤ·͚ ͨͦ͒ͻͦ͒ ͟ ͔͡;͔͙ͤΌ ͨ͊ͼ͙͔ͤͭ͊Φ ̏ͭͦ ͍ͨͦͦ͘͡Ύ͔ͭ ͙͔͋͗͊ͭ͘Έ 

͙͎͙͙ͨͦͨͪ͊ͣ͊͘͡ ό͔͍͎ͤͦ͋ͦͫͤͦ͊ͤͤͦͦ ͤ͊ͤ͊͘;͔͙ͤΎ ͔͍ͣͤͦ͗ͫͭ͊ ͔͍ͨͪͨ͊ͪ͊ͭͦύ ͙ ͙͍͔ͨͪͦͭͦͪ;͙͍·ͻ 

͔͔ͪͦͣͤ͒͊͟ͼ͙͚Φ 
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˭͊͟͡Ό;͔͙͔ͤ 

͔͙́ͪ͊ͨΎ ͋·͊͡ ͙ ͔ͦͫͭ͊ͭͫΎ ͺ͔ͯͤ͒͊ͣͤͭͦͣ ͍͔͚ͫ ͙͙ͤ͟͡;͔͚ͫͦ͟ ͔͙ͣ͒ͼ͙ͤ·Φ ̏ͭͦ ͙͙͒ͤ͊ͣ;ͤͦ ͍͙͍ͪ͊͊͘Ό΅͊ΎͫΎ 

ͤ͊ͯ͊͟Σ ͙͔͎͙ͤͭͪͪͯΌ΅͊Ύ ͍ ͔ͫ͋Ύ ͔͙͔ͨͦͫ͒ͤ͡ ͙͔͙͒ͦͫͭ͗ͤΎ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͔ͭͻ͎͙͚ͤͦͦ͡Σ ͺ͎͙͙͊ͪͣ͊ͦͦ͟͡ ͙ 

͔͒ͦ͊͊ͭ͘͟͡Έ͎ͤͦͦ ͨͦ͒ͻͦ͒͊Φ ˻ͭ ͊͟;͔͍ͫͭ͊ ͪ͊͋ͦͭ· ͔͔͍͙ͭͪ͊ͨͭ;͔͚ͫͦ͟ ͫͯ͗͋͡· ͍͙͙͊ͫͭ͘ ͔ͤ ͭͦ͡Έͦ͟ 

Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͔͡;͔͙ͤΎ ͔ͦͭ͒͡Έͤ·ͻ ͨ͊ͼ͙͔͍ͤͭͦΣ ͤͦ ͙ ͦ͋΅͙͔ ͔͙ͨͦ͊͊ͭ͘͟͡ ͍͒ͦͪͦ͘ΈΎ ͔͔͙ͤ͊ͫͤ͡ΎΦ ˣͯ͒ͯ΅͔͔ 

͔͙͙ͭͪ͊ͨ ͍͙͙͒ͭͫΎ ͍ ͒͊͡Έ͔͚ͤ΄͔͚ ͔͙ͨͪͫͦͤ͊͊͘͡ͼ͙͙ ͔͡;͔͙ͤΎΣ ͍͚ͦͫͤͦ͊ͤͤͦ ͤ͊ ͎͔ͤͦͣͤ·ͻ ͔ͭͻ͎͙ͤͦͦ͡ΎͻΣ 

͙͍͊ͭͤͦͣ͟ ͍͔͔͙͙ͤ͒ͪͤ ͔͔͔͙ͭͣ͒͡ͼ͙͙ͤͫ͟ͻ ͦͤͫͯ͟͡Έͭ͊ͼ͙͚ ͙ ͙͔͙͙ͯͫͤ͡ ͨͪͦͺ͙͙͊ͭ͟͡;͔͚ͫͦ͟ ͍ͫͦͫͭ͊͡ΎΌ΅͔͚ ͍ 

͍͔͔͍͚ͨͦͫ͒ͤͤͦ ͙͔ͨͪ͊ͭ͟͟ ͍ͪ͊;͊Φ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

1. ˤ͔͙͔ͤͯͭͪͤͤ ͔͙͋ͦͤ͘͡ ͨͦ ˨Ή͍͙͒ͫͦͤͯ κ ͨͦ͒ ͔ͪ͒Φ ˹ΦˢΦ ˸ͯͻ͙ͤ͊Σ ˿ΦˤΦ ˸͙͔͔͍ͦͫ͊Σ ˤΦ˿Φ ˸͙͔͔͍ͦͫ͊Τ ͔ͨͪΦ ͫ ͎͊ͤ͡Φ 

ς ˸ΦΥ ˾͙͒ ͙͍͔̏ͫͪ͡Σ нлмфΦ ς мопп ͫΦ 

2. ˹͊ͼ͙ͦͤ͊͡Έ͔ͤͦ ͍͍ͪͯͦͦ͒ͫͭͦ͟Φ ˤ͔͙͔ͤͯͭͪͤͤ ͔͙͋ͦͤ͘͡Φ κ ͨͦ͒ ͔ͪ͒Φ ˿ΦˮΦ ˾Ύ͍͋ͦ͊Σ ˤΦ˿Φ ˸͙͔͔͍ͦͫ͊Σ ˢΦˮΦ 

˸͊ͪͭ·͍ͤͦ͊Φ ς ʕ нπͻ ͭΦ ς ˸ΦΥ ˥̏˻ͭ͊ͪπ˸ ͔͙͒͊Σ нлнлΦ ς улл ͫΦ 

3. ˻͍ͦͪͦͦ͟͟ ˢΦ˹Φ ˨͙͎͙͊ͤͦͫͭ͊͟ ͔͔͚͋ͦͤ͘͡ ͍͔͙ͤͯͭͪͤͤͻ ͎͍ͦͪ͊ͤͦΦ ς ʕ уπͣ ͙ ͭΦ ς ˸ΦΥ ˸͔͙͒ͼ͙ͤͫ͊͟Ύ ͙͔ͭͪ͊ͭͯͪ͊͡Σ 

нлмрπнлнлΦ 

4. ͔̅ͭ͡;͔ͪ ˾ΦΣ ͔̅ͭ͡;͔ͪ ˿ΦΣ ˤ͎͔͊ͤͪ ̏Φ ˴͙͙ͤ͡;͔ͫ͊͟Ύ Ή͙͔͙͎͙ͨ͒ͣͦͦ͡ΎΦ ˻͍ͫͤͦ· ͔͒ͦ͊͊ͭ͘͟͡Έ͚ͤͦ ͔͙ͣ͒ͼ͙ͤ·Φ ς 

˸ΦΥ ˸͔͙͒͊ ˿ͺ͔ͪ͊Σ нллпΦ ς орн ͫΦ 

рΦ wŀǝƻƴŀƭ ¦ǎŜ ƻŦ tŜǊǎƻƴŀƭ tǊƻǘŜŎǝǾŜ 9ǉǳƛǇƳŜƴǘ ŦƻǊ /ƻǊƻƴŀǾƛǊǳǎ 5ƛǎŜŀǎŜ ό/h±L5πмфύ ŀƴŘ /ƻƴǎƛŘŜǊŀǝƻƴǎ 

ŘǳǊƛƴƎ {ŜǾŜǊŜ {ƘƻǊǘŀƎŜǎ κκ ²ƻǊƭŘ IŜŀƭǘƘ hǊƎŀƴƛȊŀǝƻƴΦ ς нлнлΦ 

сΦ IŀǊǊƛǎƻƴϥǎ tǊƛƴŎƛǇƭŜǎ ƻŦ LƴǘŜǊƴŀƭ aŜŘƛŎƛƴŜ κ WΦ [ƻǎŎŀƭȊƻΣ !Φ CŀǳŎƛΣ 5Φ YŀǎǇŜǊΣ {Φ IŀǳǎŜǊΣ 5Φ [ƻƴƎƻΣ WΦ [ŀǊǊȅΦ ς 

нмǎǘ 9ŘƛǝƻƴΦ ς aŎDǊŀǿπIƛƭƭ 9ŘǳŎŀǝƻƴΣ нлннΦ 

7. ͔͍̊;͔ͤͦ͟ ̑Φ˶ΦΣ ˣ͔͍ͦͯͫͦ͡ ̑ΦˣΦΣ ˥͔͍͙ͯͪ; ˴Φ˥Φ ˴͙͙ͤ͡;͔ͫ͊͟Ύ ͺ͎͙͊ͪͣ͊ͦͦ͟͡Ύ ͙ ͺ͔͙͊ͪͣ͊ͦͭͪ͊ͨ͟ΎΦ ς ˸ ΦΥ 

˥̏˻ͭ͊ͪπ˸ ͔͙͒͊Σ нлмуΦ ς уон ͫΦ 

ϭ s͍ͤͤ͊͒ͦ ˢΦΣ нлнр 

 

 

 

 

̂˨˴ смпΦуу 

ˢͤͤ͊ͣ·͍ͪ͊͒ͦ͊ ˸͔͔ͪ͒͗ͤ, ͫ ͭ͊ͪ΄͙͚ ͔͍͔ͨͪͨͦ͒͊͊ͭ͡Έ 

͔͙͚́ͯͪͣͤͫ͟͟ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͔͙ͣ͒ͼ͙͙͚ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ͙͔͙ͣͤ ˸·ͪ͊ͭ͊ ˥͙͔͍͊ͪͪ͊ 

͎Φ ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 

ˢ͎͔͙͔͍ͤͤ͊͒͡ ̊͊ͭ͡·͟, ͫ ͔ͭͯ͒ͤͭ 

͔͙͚́ͯͪͣͤͫ͟͟ ͎ ͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͔͙ͣ͒ͼ͙͙͚ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ͙͔͙ͣͤ ˸·ͪ͊ͭ͊ ˥͙͔͍͊ͪͪ͊ 

͎Φ ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 

 

ˤ˻˩˹˹ˢ̒ ˥ˮ˥ˮ˩˹ˢΥ ˭˹ˢ̉˩˹ˮ˩Σ ˭ˢ˨ˢ̉ˮ ˮ ˽˾ˢ˴́ˮ̉˩˿˴˻˩ ˽˾ˮ˸˩˹˩˹ˮ˩ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

ˤ ͫͭ͊ͭΈ͔ ͙͍ͪ͊ͫͫͣ͊ͭͪ͊ΌͭͫΎ ͍ͦͫͤͦͤ·͔ ͙ͨͪͤͼ͙ͨ· ͙ ͍͔͙ͤ͊ͨͪ͊ͤ͡Ύ ͍͔͚ͦͤͤͦ ͎͙͎͙͔ͤ· ͊͟͟ ͍͚͊͗ͤͦ 

͙ͦͭͪ͊ͫ͡ ͨͪͦͺ͙͙͊ͭ͟͡;͔͚ͫͦ͟ ͔͙ͣ͒ͼ͙ͤ·Φ ˻͍͔ͫ΅͊ΌͭͫΎ ͊͒͊͘;͙ ͨͦ ͔͔ͦ͋ͫͨ;͔͙ͤΌ ͍͒ͦͪͦ͘ΈΎ ͙͡;͎ͤͦͦ ͍ͫͦͫͭ͊͊ 

͍ ͍͙ͯͫͦ͡Ύͻ ͍͔͚ͦͤͤͦ ͫͯ͗͋͡·Σ ͊ ͔ͭ͊͗͟ ͤ͊͘;͔͙͔ͤ ͙ͫ͊ͤͭ͊ͪͤͦ-͎͙͎͙͔͙ͤ;͔͙ͫ͟ͻ ͔͙ͣͪͦͨͪΎ͙͚ͭ ͍ 

͔͔͔͙͙ͨͪ͒ͯͨͪ͗͒ͤ ͔͍͙͚͊͋ͦ͊ͤ͘͡Σ ͍ͭͪ͊ͣ ͙ ͙ͨͫͻͦͺ͙͙͎͙ͦͦ͘͡;͔͎ͫͦͦ͟ ͔͔͔͙ͨͪͯͭͦͣͤ͡Ύ ͍͔ͦͤͤͦͫͯ͗͊͡΅͙ͻΦ 

˽ͪ ͙͍͙ͦ͒ͭͫΎ ͙͊ͤ͊͘͡ ͎͙͎͙͔͙ͤ;͔͙ͫ͟ͻ ͔͍͙͚ͭͪ͋ͦ͊ͤ ͟ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͋·ͭ͊Σ ͙͙ͨͭ͊ͤΎΣ ͍͔͙ͦ͒ͦͫͤ͊͋͗ͤΎ ͙ 

͔͙ͣ͒ͼ͙͎ͤͫͦͦ͟ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͍ ͔͚͙͊ͪͣͫ͟ͻ ͍͙ͯͫͦ͡ΎͻΦ 
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˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ  

͍͔ͦͤͤ͊Ύ ͎͙͎͙͔ͤ͊Σ ͨͪͦͺ͙͙͊ͭ͊͟͟͡Σ ͙ͫ͊ͤͭ͊ͪͤ·͔ ͤͦͪͣ·Σ ͍͒ͦͪͦ͘Έ͔ ͍͔ͦͤͤͦͫͯ͗͊͡΅͙ͻΣ 

 ͣ ͔͙͒ͼ͙͔ͤͫͦ͟ ͔͔ͦ͋ͫͨ;͔͙͔ͤΦ 

 

ˤ͔ͦͤͤ͊Ύ ͎͙͎͙͔ͤ͊ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ ͔ͪ͊͒͘͡ ͎͙͎͙͔͙ͤ;͔͚ͫͦ͟ ͙ͤ͊ͯ͟Σ ͙ͯ͘;͊Ό΅͙͚ ͍͙͡Ύ͙͔ͤ ͺ͍͊ͭͦͪͦ͟ 

͍͔͚ͦͤͤͦ ͫͯ͗͋͡· ͙ ͔͍͚͋ͦͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͤ͊ ͎͙ͦͪ͊ͤͣ͘ ;͔͍͔ͦ͊͟͡ ͫ ͼ͔͡ΈΌ ͫͦͻ͔͙ͪ͊ͤͤΎ ͙ ͔͔͙ͯͪͨͤ͟͡Ύ 

͍͒ͦͪͦ͘ΈΎ ͍͔ͦͤͤͦͫͯ͗͊͡΅͙ͻΦ ˤ ͍͙ͯͫͦ͡Ύͻ ͍͔͔͚ͫͦͪͣͤͤͦ ͙͙͊ͪͣΣ ͻ͔͙͊ͪ͊ͭͪͯ͘͟Ό΅͔͚ͫΎ ͍·͙͙ͫͦͣ͟ 

ͺ͙͙͘;͔͙͙ͫͣ͟ ͙ ͙ͨͫͻͦΉͣͦͼ͙ͦͤ͊͡Έͤ·͙ͣ ͎͙ͤ͊ͪͯ͊ͣ͘͟Σ ͤ͊͘;͙͔ͭ͡Έͤ·͙ͣ ͙͙ͣ͊ͭ͟͡;͔͙͙ͫͣ͟ ͙ 

͎͔͎ͦͪ͊ͺ͙;͔͙͙ͫͣ͟ ͙ͪ͊͘͡;͙Ύ͙ͣΣ ͍ͦͨͪͦͫ· ͍͔͚ͦͤͤͦ ͎͙͎͙͔ͤ· ͙͔ͨͪͦ͋ͪͭ͊Όͭ ͦͫͦ͋ͯΌ ͊ͭͯ͊͟͡ΈͤͦͫͭΈΦ 

͔̇͡Έ ͍͔͚ͦͤͤͦ ͎͙͎͙͔ͤ· ς ͔͔͔͙͔ͨͪ͒ͯͨͪ͗͒ͤ ͔͍͙͚͊͋ͦ͊ͤ͘͡ ͙ ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͙ͦͨͭͣ͊͡Έ͎ͤͦͦ ͍ͯͪͦͤΎ 

͙ͪ͊͋ͦͭͦͫͨͦͫͦ͋ͤͦͫͭ ͙͡;͎ͤͦͦ ͍ͫͦͫͭ͊͊ ͊͘ ͫ;͖ͭ ͎͙͎͙͔͙ͤ;͔͚ͫͦ͟ ͔͎͔ͪ͊ͣͤͭ͊͡ͼ͙͙ ͍͙͚ͯͫͦ͡ ͫͯ͗͋͡·Σ ͋·ͭ͊Σ 

͙͙ͨͭ͊ͤΎ ͙ ͦͭ͒·ͻ͊Φ 

˻͍ͫͤͦͤ·͔ ͊͒͊͘;͙ ͍͔͚ͦͤͤͦ ͎͙͎͙͔ͤ· 

1. ˮͯ͘;͔͙͔ͤ ͺ͍͊ͭͦͪͦ͟ ͍͔ͤ΄͔͚ͤ ͔ͫͪ͒·Σ ͦ͊͘͟·͍͊Ό΅͙ͻ ͍͙͡Ύ͙͔ͤ ͤ͊ ͎͙ͦͪ͊ͤͣ͘ ͍͔ͦͤͤͦͫͯ͗͊͡΅͔͎ͦΥ 

͙͙ͣ͊ͭ͟͡;͔͙͔ͫ͟ ͍͙ͯͫͦ͡ΎΣ ͙͙ͣͪͦͣ͊ͭ͟͟͡ ͔ͨͦͣ΅͔͙͚ͤΣ ͊ͨ͘·͖ͤͤͦͫͭ͡ΈΣ ΄ͯͣΣ ͍͙͋ͪ͊ͼ͙ΎΣ ͍͔ͦͫ΅͖ͤͤͦͫͭΈΣ 

͙ͪ͊͒͊ͼ͙ͦͤͤ·͚ ͙ ͻ͙͙ͣ;͔͙͚ͫ͟ ͺͦͤΦ 

2. ˾͊ͪ͊͋ͦͭ͊͘͟ ͙ͫ͊ͤͭ͊ͪͤ·ͻ ͤͦͪͣ ͙ ͔͍͙͚ͭͪ͋ͦ͊ͤΣ ͍͔ͤ͊ͨͪ͊ͤͤ͡·ͻ ͤ͊ ͫͦͻ͔͙͔ͪ͊ͤͤ ͍͒ͦͪͦ͘ΈΎ ͙ͨͪ 

͙ͪ͊͘͡;ͤ·ͻ ͺͦͪͣ͊ͻ ͍͔͚ͦͤͤͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ τ ͍  ͔͊͊ͪͣ͘͟Σ ͤ͊ ͙͎ͨͦͦͤ͊͡ͻΣ ͍ ͔͍ͨͦ͡·ͻ ͍͙ͯͫͦ͡ΎͻΦ 

3. ˻͎͙ͪ͊ͤ͊͘ͼ͙Ύ ͎͙͎͙͔͙ͤ;͔͎ͫͦͦ͟ ͦͤͭͪͦ͟͡Ύ ͊͘ ͙͙͔ͨͭ͊ͤͣΣ ͍͔͙͔ͦ͒ͦͫͤ͊͋͗ͤͣΣ ͔ͪ͊ͣ͘΅͔͙͔ͤͣ ͙ 

͙ͫ͊ͤͭ͊ͪͤ·ͣ ͫͦͫͭͦΎ͙͔ͤͣ ͍͙͙ͦͤͫ͟ͻ ͔͔͙͚ͨͦ͒ͪ͊͒ͤ͘͡Φ 

4. ˽ͪͦͺ͙͙͊ͭ͊͟͟͡ ͙ͤͺ͔͟ͼ͙ͦͤͤ·ͻ ͙ ͔͙ͤͤͺ͔͟ͼ͙ͦͤͤ·ͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡Σ ͍͙ͦͤ͊͘͟Ό΅͙ͻ ͍ ͔ͪͯ͘͡Έ͔ͭ͊ͭ 

͔͎͙ͤ͋͊ͦͨͪ͡Ύͭͤ·ͻ ͍͙͚ͯͫͦ͡ ͫͯ͗͋͡·Φ 

5. ˮͯ͘;͔͙͔ͤ ͙ͨͫͻͦͺ͙͙͎͙ͦͦ͘͡;͔͙ͫ͟ͻ ͊ ͔͍ͫͨͭͦ͟Σ ͍ͫΎ͊ͤͤ͘·ͻ ͫ ͊͒͊ͨͭ͊ͼ͙͔͚ ͎͙ͦͪ͊ͤͣ͊͘ ͟ ͔͍ͫͭͪͫͫͦ·ͣ 

͙ͫͭͯ͊ͼ͙ΎͣΣ ͙͔͒ͭ͡͡Έͤ·ͣ ͎ͤ͊ͪͯ͊ͣ͘͟ ͙ ͙͔͖ͣͤͤͤ͘·ͣ ͍͙ͯͫͦ͡Ύͣ ͫͤ͊ ͙ ͦͭ͒·ͻ͊Φ 

˥͙͎͙͔͙ͤ;͔͙͔ͫ͟ ͙ͨͪͤͼ͙ͨ· ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͍͔͚ͦͤͤͦ ͫͯ͗͋͡· 

˥͙͎͙͔͙ͤ;͔ͫ͊͟Ύ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ ͍͙͎ͦͤͫͦͦ͟ ͋·ͭ͊ ͍͟͡Ό;͔͊ͭ ͪ͊ͼ͙ͦͤ͊͡Έ͔ͤͦ ͔ͪ͊ͣ͘΅͔͙͔ͤ ͙͡;͎ͤͦͦ 

͍ͫͦͫͭ͊͊Σ ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͒ͦͫͭ͊ͭͦ;͚ͤͦ ͍͔͙ͤͭ͡Ύͼ͙͙Σ ͍͔ͦͫ΅͔͙ͤΎΣ ͔͙͔ͨͦ͒͒ͪ͗͊ͤ ͙͎ͫ͊ͤͭ͊ͪͤͦͦ ͫͦͫͭͦΎ͙ͤΎ 

͔ͨͦͣ΅͔͙͚ͤΦ 

˽͙͙͔ͭ͊ͤ ͍͔ͦͤͤͦͫͯ͗͊͡΅͙ͻ ͒ͦ͗ͤͦ͡ ͋·ͭΈ ͙͍ͫ͋͊͊ͤͫͪͦ͊ͤͦ͡ ͨͦ ͙͚͙͊ͦͪͤͦͫͭ͟͡Σ ͔͙ͫͦ͒ͪ͗͊ͤΌ ͔͍͋ͦ͟͡Σ 

͙͍͗ͪͦΣ ͎͔͍͍ͯͦ͒ͦ͡Σ ͍͙͙͍ͭ͊ͣͤͦ ͙ ͙͔ͣͤͪ͊͡Έͤ·ͻ ͍͔΅͔͍ͫͭΣ ͫ ͯ;͖ͭͦͣ Ή͔͎͔͙ͤͪͭ;͔͙ͫ͟ͻ ͊ͭͪ͊ͭ͘ ͍ ͍͙ͯͫͦ͡Ύͻ 

͍ͨͦ·΄͔ͤͤ·ͻ ͺ͙͙͘;͔͙ͫ͟ͻ ͎ͤ͊ͪͯͦ͘͟Φ 

ˤ͔͙͔ͦ͒ͦͫͤ͊͋͗ͤ ͙ ͙ͫ͊ͤͭ͊ͪͤͦ-͋·͍͔ͭͦͦ ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͙͊ͤͣ͊͘Όͭ ͼ͔ͤͭͪ͊͡Έ͔ͤͦ ͔ͣͫͭͦ ͍ ͍͔͚ͦͤͤͦ 

͎͙͎͙͔͔ͤΦ ˴͊;͔͍ͫͭͦ ͍ͦ͒· ͙͔ͦͤͭͪͦͪͯͭͫ͟͡Ύ ͙ͫ͊ͤͭ͊ͪͤ·͙ͣ ͙ͫͯ͗͋͊ͣ͡Σ ͍͙ͨͪͦͦ͒ͭͫΎ ͔͎ͪͯ͡Ύͪͤ͊Ύ ͔͙͒ͤ͘ͺ͔͟ͼ͙Ύ 

͙ ͊͋ͦͪ͊ͭͦͪͤ͡·͚ ͊ ͙ͤ͊͘͡Φ 

˥͙͎͙͔ͤ͊ ͍ ͔͍ͨͦ͡·ͻ ͍͙ͯͫͦ͡Ύͻ 

ˤͦ ͍͔ͪͣΎ ͯ;͔͙͚ͤ ͙ ͔͍͋ͦ·ͻ ͔͚͍͙͚͒ͫͭ ͍͔ͦͤͤͦͫͯ͗͊͡΅͙͔ ͍͔͎ͨͦ͒ͪ͊ΌͭͫΎ ͍͔͚͍͙ͦ͒ͫͭ͘Ό 

͔͎͙ͤ͋͊ͦͨͪ͡Ύͭͤ·ͻ ͺ͍͊ͭͦͪͦ͟ ͍͔ͤ΄͔͚ͤ ͔ͫͪ͒· τ ͔͔ͨͪͨ͊͒͊ͣ ͔͔ͭͣͨͪ͊ͭͯͪ·Σ ͨ·͙͡Σ ͍͎͔͊͡Σ ͎͙ͦͪ͊ͤ;͔ͤͤ·ͣ 

͍͙ͯͫͦ͡Ύͣ ͒͡Ύ ͫͦ͋͡Ό͔͙͒ͤΎ ͙͡;͚ͤͦ ͎͙͎͙͔ͤ·Φ ˽ͦΉͭͦͣͯ ͎͙͎͙͔͙ͤ;͔͙͔ͫ͟ ͔͙ͣͪͦͨͪΎ͙ͭΎ ͍ ͔͍ͨͦ͡·ͻ ͍͙ͯͫͦ͡Ύͻ 

͍͔ͤ͊ͨͪ͊ͤ͡· ͤ͊ ͫͦͻ͔͙͔ͪ͊ͤͤ ͍͒ͦͪͦ͘ΈΎΣ ͔͙͔ͨͦ͒͒ͪ͗͊ͤ ͔͙͋ͦͫͨͦͫͦ͋ͤͦͫͭ ͙ ͨͪͦͺ͙͙͊ͭͯ͟͟͡ ͙ͤͺ͔͟ͼ͙ͦͤͤ·ͻ 

͔͍͙͚͊͋ͦ͊ͤ͘͡. 

˽͙ͪ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͍͔͔ͪͣͤͤ·ͻ ͔͍ͨͦ͡·ͻ ͎͔͔͚͊ͪ͡ ͍͊͗ͤͦ ͯ;͙ͭ·͍͊ͭΈ ͙ͫ͊ͤͭ͊ͪͤͦ-͎͙͎͙͔͙ͤ;͔͙͔ͫ͟ ͙ 

Ή͙͔͙͎͙ͨ͒ͣͦͦ͡;͔͙͔ͫ͟ ͔͍͙ͭͪ͋ͦ͊ͤΎ: 

¶ ͊͡ ͎͔ͪΈ ͔ͪ͊ͣ͘΅͔͊ͭͫΎ ͤ͊ ͍͍ͦ͘·΄͔ͤͤͦͣΣ ͫͯͻͦͣ ͙ ͻͦͪͦ΄ͦ ͍͔͙͍͔ͨͪͦͭͪ͊ͣͦͣ ͔͔ͣͫͭΣ ͍͙͒͊͡ ͦͭ ͋ͦͦͭ͡ 

͙ ͫͭͦΎ;͙ͻ ͍͖͍ͦ͒ͦͣͦΤ 

¶ ͙ͫͭͦ;͙͙ͤ͟ ͙ͨͭΈ͔͍͚ͦ ͍ͦ͒· ͭ΅͔͊ͭ͡Έͤͦ ͔ͦ͋ͫ͒ͯ͡ΌͭͫΎ ͙ͫ͊ͤͭ͊ͪͤ·͙ͣ ͙ͫͯ͗͋͊ͣ͡Σ ͍͙ͨͪͦͦ͒ͭͫΎ 

͙ͨ͟Ύ;͔͙͔ͤ ͙͙͡ ͺ͙͡Έͭͪ͊ͼ͙Ύ ͍ͦ͒·Τ 
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¶ ͎ͫͭͪͦͦ ͫͦ͋͡Ό͔͒͊ͭͫΎ ͔͔͙͔ͪ͊͒ͤ͘͡ ͦͤ͘ τ ͙͚͗ͦ͡Σ ͻͦ͘Ύ͚͍͔͚ͫͭͤͤͦ ͙ ͙͚ͫ͊ͤͭ͊ͪͤͦΤ ͣͯͫͦͪ ͙ ͫͭͦ;ͤ·͔ 

͍ͦ͒· ͙͙͙ͯͭͪͯ͘͡ΌͭͫΎ ͍ ͔ͫͨͼ͙͊͡Έͤͦ ͍ͦ͋ͦͪͯ͒ͦ͊ͤͤ·ͻ ͔ͣͫͭ͊ͻΦ 

ˣͦ͡Έ΄͔ͦ ͤ͊͘;͔͙͔ͤ ͙͔͔ͣͭ ͫͦ͋͡Ό͔͙͔͒ͤ ͙͡;͚ͤͦ ͎͙͎͙͔ͤ·: ͪ ͔͎ͯ͡Ύͪͤ͊Ύ ͔ͫͣͤ͊ ͔͋͡ΈΎΣ ͙͙͔ͦ͋ͭͪ͊ͤ ͔ͭ͊͡Σ 

ͯͻͦ͒ ͊͘ ͙ͫͭͦͨ͊ͣ ͙ ͨͦͦͫͭ͡ΈΌ ͪͭ͊Φ ˹͔ͫͦ͋͡Ό͔͙͔͒ͤ Ή͙ͭͻ ͔ͣͪ ͔ͣͦ͗ͭ ͙͍͔͙ͨͪͫͭ ͟ ͔͙͒ͪͣ͊ͭͭ͊ͣΣ ͎͙͍ͪ͋ͦ͟·ͣ ͙ 

͙͟΄͔;ͤ·ͣ ͙ͤͺ͔͟ͼ͙ΎͣΦ 

˥͙͎͙͔ͤ͊ ͔ͦ͒͗͒· ͙ ͍͙ͦ͋ͯ ͔͎͔ͨͪ͒ͨͦ͊͊ͭ͡ ͙ͻ ͨͪͦͫͯ΄͙͍͙͔͊ͤΣ ͔ͪͣͦͤͭ ͙ ͔͙͒ͤ͘ͺ͔͟ͼ͙ΌΦ ˽͙ͪ 

͙͔͒ͭ͡͡Έͤͦͣ ͔ͨͪ͋·͍͙͙͊ͤ ͍ ͍͙ͯͫͦ͡Ύͻ ͗͊ͪ· ͙͙͡ ͻͦͦ͒͊͡ ͙͙ͨͪͤͣ͊ΌͭͫΎ ͔ͣͪ· ͒͡Ύ ͨͪͦͺ͙͙͙͊ͭ͟͟͡ 

͔͔͎͔͍͙ͨͪͪ͊ͤΎ ͙ ͔͔ͨͪͦͻ͔͙͊͗͒ͤ͡Ύ τ ͦ ͎͙ͪ͊ͤ͊͘ͼ͙Ύ ͔͍ͭͤͭͦΣ ͍ͦͫͭͪͦ͟Σ ͔ͫͣͤ· ͔͙ͪ͗ͣ͊ ͭͪͯ͒͊ ͙ ͦͭ͒·ͻ͊Φ 

˻͔ͫͦ͋ͦ ͍͙͙͔ͤͣ͊ͤ ͔ͯ͒͡Ύ͔ͭͫΎ ͊͘΅͙͔ͭ ͦͭ ͔ͤ͊ͫͦͣ͟·ͻ ͙ ͎ͪ·͍ͯͤͦ͘Σ ͦͭͦͪ͟·͔ Ύ͍͡ΎΌͭͫΎ ͔͔ͨͪͤͦͫ;͙͙͊ͣ͟ 

ͣ͊͡Ύ͙͙ͪΣ ͫ·͎ͨͤͦͦ ͙ͭͺ͊Σ ͔͙ͨͭͦͫͨͪͦ͊͘͡ ͙ ͎͙͒ͪͯͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡Φ ˨͡Ύ Ή͎ͭͦͦ ͙͔ͨͪͣͤΎΌͭͫΎ ͙͔͙ͤͫͭ͟ͼ͙͒ͤ·͔ 

͙ ͔͙͒ͪ͊ͭ͊͘ͼ͙ͦͤͤ·͔ ͔͙ͣͪͦͨͪΎ͙ͭΎΣ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͙͙͍͙ͤ͒͒ͯ͊͡Έͤ·͔ ͔͔͔ͪͨͤͭ͡͡· ͙ ͙ͣͦͫͭͤ͟·͔ ͔͙ͫͭ͟Φ 

˸͔͙͒ͼ͙͔ͤͫͦ͟ ͙ ͙͔ͫ͊ͤͭ͊ͪͤͦ ͔͔ͦ͋ͫͨ;͔͙͔ͤ 

ˤ͔ͦͤͤ͊Ύ ͎͙͎͙͔ͤ͊ ͔ͭͫͤͦ ͍ͫΎ͊ͤ͊͘ ͫ ͙ͫ͊ͤͭ͊ͪͤͦ-Ή͙͔͙͎͙ͨ͒ͣͦͦ͡;͔͙ͫͣ͟ ͤ͊͒ͦͪͦͣ͘Φ ˾͔͎ͯ͡Ύ͔ͪͤͦ 

͔͙ͣ͒ͼ͙͔ͤͫͦ͟ ͔͍͙͔ͦ͋ͫ͒ͦ͊ͤ͡ ͙͡;͎ͤͦͦ ͍ͫͦͫͭ͊͊Σ ͍͊͟ͼ͙ͤ͊ͼ͙ΎΣ ͙͔ͫ͊ͤͭ͊ͪͤͦ ͍͔ͨͪͦͫ΅͔͙͔ͤ ͙ ͦͤͭͪͦ͟͡Έ ͊͘ 

ͫͦ͋͡Ό͔͙͔͒ͤͣ ͙͡;͚ͤͦ ͎͙͎͙͔ͤ· Ύ͍͡ΎΌͭͫΎ ͍͊͗ͤ·͙ͣ ͍ͫͦͫͭ͊͡ΎΌ΅͙͙ͣ ͨͪͦͺ͙͙͙͊ͭ͟͟͡ ͔͍͙͚͊͋ͦ͊ͤ͘͡Φ 

͔́͊͗͟ ͔ͦͫͦ͋ͦ ͍͙͙͔ͤͣ͊ͤ ͔ͯ͒͡Ύ͔ͭͫΎ ͙ͨͫͻ͎͙ͦͦ͡;͔͚ͫͦ͟ ͎͙͎͙͔͔ͤ τ ͔͔͔͙ͨͪ͒ͯͨͪ͗͒ͤΌ ͔͍ͫͭͪͫͫͦΣ 

͔͔͙͚͒ͨͪͫͫΣ Ήͣͦͼ͙ͦͤ͊͡Έ͎ͤͦͦ ͍·͎͙ͦͪ͊ͤΎ ͙ ͍͙ͨͦͫͭͭͪ͊ͣ͊ͭ;͔͙ͫ͟ͻ ͚͍ͪ͊ͫͫͭͪͦͫͭΦ 

˭͊͟͡Ό;͔͙͔ͤ 

ˤ͔ͦͤͤ͊Ύ ͎͙͎͙͔ͤ͊ τ ͍ ͔͚͊͗ͤ΄͙͚ Ή͔͔ͣͤͭ͡ ͙͔ͫͫͭͣ· ͔͙ͣ͒ͼ͙͎ͤͫͦͦ͟ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͍͖ͦͦͪͯ͗ͤͤ·ͻ ͙ͫ͡Σ 

͍͔ͤ͊ͨͪ͊ͤͤ͡·͚ ͤ͊ ͫͦͻ͔͙͔ͪ͊ͤͤ ͍͒ͦͪͦ͘ΈΎΣ ͍ͨͦ·΄͔͙͔ͤ ͔͙͋ͦͫͨͦͫͦ͋ͤͦͫͭ ͙ ͨͪͦͺ͙͙͊ͭͯ͟͟͡ ͔͍͙͚͊͋ͦ͊ͤ͘͡ 

͔͙ͫͪ͒ ͍͔ͦͤͤͦͫͯ͗͊͡΅͙ͻΦ ̏ͺͺ͔͙͍͔ͭͤͦ͟ ͙͔͔͙͔ͨͪͣͤͤ ͔͖ ͙ͨͪͤͼ͙͍ͨͦ ͔͔ͭͪ͋ͯͭ ͔͎ͭͫͤͦͦ ͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘Ύ 

͍͙ͦͣ͊ͤ͒ͦ͊ͤ͟ΎΣ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͫͯ͗͋͡· ͙ ͙ͫ͊ͤͭ͊ͪͤ·ͻ ͔ͫͨͼ͙͙͍͊ͫͭͦ͡Φ 

˿͍͔͔ͦͪͣͤͤ·͔ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͍ ͙ͦ͋͊ͫͭ͡ ͍͔͚ͦͤͤͦ ͎͙͎͙͔ͤ· ͍͔ͤ͊ͨͪ͊ͤ͡· ͤ͊ ͍͔ͫͦͪ΄͔͍͍͙͔ͤͫͭͦ͊ͤ 

͎͙͎͙͔͙ͤ;͔͙ͫ͟ͻ ͙͍͍ͤͦͪͣ͊ͭͦΣ ͪ͊ͪ͊͋ͦͭͯ͘͟ ͍ͤͦ·ͻ ͔͍ͣͭͦ͒ͦ ͨͪͦͺ͙͙͙͊ͭ͟͟͡ ͙ ͊͒͊ͨͭ͊ͼ͙͙ ;͔͍͔ͦ͊͟͡ ͟ 

Ή͔ͫͭͪͣ͊͟͡Έͤ·ͣ ͍͙ͯͫͦ͡Ύͣ ͍͔͚ͦͤͤͦ ͫͯ͗͋͡·Φ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

1. ˢͺ͊ͤ͊ͫΈ͔͍ ˤΦˤΦ ˤ͔ͦͤͤ͊Ύ ͎͙͎͙͔ͤ͊ ͙ ͙͙ͫ͊ͤͭ͊ͪΎΦ τ ˸ ΦΥ ˸͔͙͒ͼ͙ͤ͊Σ нлмуΦ 

2. ˴͔ͯͤ͘ͼ͍ͦ ˤΦ˽ΦΣ ˾͍ͦͣ͊ͤͦ ˢΦ˥Φ ˻͍ͫͤͦ· ͍͔͚ͦͤͤͦ ͔͙ͣ͒ͼ͙ͤ· ͙ ͎͙͎͙͔ͤ·Φ 

3. ˥͍ͪͦͣͦ ˮΦˮΦ ˥͙͎͙͔ͤ͊ ͭͪͯ͒͊ ͙ ͫͯ͗͋͡· ͍ ͙͙͊ͪͣΦ τ ˸ ΦΥ ˥̏˻́ˢ˾-˸͔͙͒͊Φ 

4. ˽͙ͪ͊͘͟ ˸˻ ˾̅ Ѕ мул ζ˻ ͙ͫ͊ͤͭ͊ͪͤͦ-Ή͙͔͙͎͙ͨ͒ͣͦͦ͡;͔ͫͦͣ͟ ͔͔ͦ͋ͫͨ;͔͙͙ͤ ͍ ˤ͖ͦͦͪͯ͗ͤͤ·ͻ ͙ͫ͊͡ͻ 

˾͙͚͚ͦͫͫͫͦ͟ ͔͔̅͒ͪ͊ͼ͙͙ηΦ τ 2022. 

ϭ ˢͤͤ͊ͣ·͍ͪ͊͒ͦ͊ ˸., s ͎͔͙͔͍ͤͤ͊͒͡ ̊., 2025 

 

 

 

 

ˢ͍ͤͤ͊ͤͯͪͦ͊ ˸͚͊Ύ 

͟ΦͣΦͤΦΣ ͍͔͊͒ͯ͘Ό΅͊Ύ ͊͟ͺ͔͚͒ͪͦ ͔͙͙͙ͨ͒͊ͭͪ ͔ͨͦͫ͡ ͙͎͒ͨͦͣͤͦͦ͡ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ 

͔͙͚́ͯͪͣͤͫ͟͟ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͔͙ͣ͒ͼ͙͙͚ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ͙͔͙ͣͤ ˸·ͪ͊ͭ͊ ˥͊ͪͪ·͔͍͊ 

ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 
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ˢͤͤͦͭ͊ͼ͙Ύ 
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͔͙͙ͪ͊͋ͭ͊͡ͼ͙͙ ͙ ͙͙͊͋ͭ͊͡ͼ͙͙ ͔͔͚͒ͭΦ ˽͔͙͙͒͊ͭͪ;͔ͫ͊͟Ύ ͔͙͙ͪ͊͋ͭ͊͡ͼ͙Ύ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ ͔ͦͣͨͫͤͯ͟͟͡ΌΣ 

͎ͣͤͦͦΉͭ͊ͨͤͯΌ ͙ ͔͙ͣ͗͒ͫͼ͙͙ͨͤ͊ͪͤͯ͡Ό ͙͔ͫͫͭͣͯ ͔͙ͣͪͦͨͪΎ͙͚ͭΣ ͍͔ͤ͊ͨͪ͊ͤͤ͡·ͻ ͤ͊ ͙ͣ͊ͫͣ͊͟͡Έ͔ͤͦ 

͍͍͔͙͔ͦͫͫͭ͊ͤͦͤ͡ ͙͙͡ ͔ͦͣͨͤͫ͊͟ͼ͙Ό ͤ͊ͪͯ΄͔ͤͤ·ͻ ͺͯͤ͟ͼ͙͚ ͔͎͒ͭͫͦͦ͟ ͎͙ͦͪ͊ͤͣ͊͘Σ ͎͙ͦͪ͊ͤ;͔͙͔ͤ 

͙͍͙͙ͤ͊͒ͤͦͫͭ͡ ͙ ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͙ͦͨͭͣ͊͡Έ͚ͤͦ ͫͦͼ͙͊͡Έ͚ͤͦ ͙͔͎ͤͭͪ͊ͼ͙͙Φ 

˾͙͍͊ͫͫͣ͊ͭͪ͊ΌͭͫΎ ͍ͦͫͤͦͤ·͔ ͙ͨͪͤͼ͙ͨ· ͎͙ͦͪ͊ͤ͊͘ͼ͙͙Υ ͔͔ͪ͊ͤͤ ͤ͊;͊ͦ͡Σ ͔͔ͤͨͪͪ·͍ͤͦͫͭΈΣ 

͔ͦͣͨͫͤͦͫͭ͟͟͡Έ ͙  ͊͟ ͙͍͔ͭͤͦ ͯ;͙͔͊ͫͭ ͔ͫͣΈ͙ ͍ ͔͙͙ͪ͊͋ͭ͊͡ͼ͙ͦͤͤͦͣ ͨͪͦͼ͔͔ͫͫΦ ˻͔ͫͦ͋ͦ ͍͙͙͔ͤͣ͊ͤ ͔ͯ͒͡Ύ͔ͭͫΎ 

͔ͫͭͪͯͭͯͪ͟ ͔͙͙ͪ͊͋ͭ͊͡ͼ͙͚ͦͤͤͦ ͨͦͣͦ΅͙ όͫͭ͊ͼ͙ͦͤ͊ͪͤ·͚Σ ͊ͣ͋ͯ͊ͭͦͪͤ͡·͚Σ ͫ͊ͤ͊ͭͦͪͤͦπ͟ ͯͪͦͪͭͤ·͚ Ήͭ͊ͨ·ύ ͙ 

͙ͪͦ͡ ͣͯ͡Έ͙͙ͭ͒ͫͼ͙͙͚ͨͤ͊ͪͤͦ͡ ͔͙͙ͪ͊͋ͭ͊͡ͼ͙͚ͦͤͤͦ ͦͣ͊ͤ͒͟· ό˸˨˾˴ύΣ ͍͟͡Ό;͊Ό΅͔͚ ͍ͪ͊;͊π

͔͙͙͎ͪ͊͋ͭͦͦ͊͡͡Σ ͔͙ͨ͒͊ͭͪ͊Σ ͔͍͎ͤͪͦͦ͊͡Σ ͺ͙͙͔͔͍ͦͭͪ͊ͨͭ͊͘Σ ͎͔ͦͦͨ͒͊͡Σ ͙ͨͫͻ͎ͦͦ͊͡Σ Ή͎͔͔͍ͪͦͭͪ͊ͨͭ͊ ͙ ͎͙͒ͪͯͻ 

͔ͫͨͼ͙͙͍͊ͫͭͦ͡Φ ˽ͦ͒;͔͙͍͔ͪ͊ͭͫ͟Ύ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭΈ ͙ͪ͊ͪ͊͋ͦͭ͘͟ ͙͙͍͙ͤ͒͒ͯ͊͡Έͤ·ͻ ͎ͨͪͦͪ͊ͣͣ ͔͙͙ͪ͊͋ͭ͊͡ͼ͙͙ 

όˮ˽˾ύ ͤ͊ ͍͔ͦͫͤͦ ͦͼ͔͙ͤ͟ ͔͙͙ͪ͊͋ͭ͊͡ͼ͙͎ͦͤͤͦͦ ͔ͨͦͭͤͼ͙͊͊͡ ͙ ͎ͨͪͦͤͦ͊͘Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ 

͔͙͙ͨ͒͊ͭͪ;͔ͫ͊͟Ύ ͔͙͙ͪ͊͋ͭ͊͡ͼ͙ΎΣ ͙͙͊͋ͭ͊͡ͼ͙ΎΣ ͔͙ͣ͒ͼ͙ͤͫ͊͟Ύ ͔͙͙ͪ͊͋ͭ͊͡ͼ͙ΎΣ ͣͯ͡Έ͙͙ͭ͒ͫͼ͙͙ͨͤ͊ͪͤ͊͡Ύ 

ͦͣ͊ͤ͒͊͟Σ ͙͙͍͙ͤ͒͒ͯ͊͡Έͤ͊Ύ ͎ͨͪͦͪ͊ͣͣ͊ ͔͙͙ͪ͊͋ͭ͊͡ͼ͙͙Σ ͔͔ͪ͊ͤͤ ͍͔ͣ΄͔͊ͭ͡Έ͍ͫͭͦΣ ͺͯͤ͟ͼ͙ͦͤ͊͡Έ͔ͤͦ 

͍͍͔͙͔ͦͫͫͭ͊ͤͦͤ͡Σ ͔͒ͭͫ͊͟Ύ ͙͍͙ͤ͊͒ͤͦͫͭ͡ΈΦ 

 

˻͚͒ͤͦ ͙͘ ͊ͭͯ͊͟͡Έͤ·ͻ ͔ͨͪͦ͋ͣ͡ ͔͙͙͙ͨ͒͊ͭͪ Ύ͍͡Ύ͔ͭͫΎ ͒͊͡Έ͔͚ͤ΄͔͔ ͍͙͙͔ͪ͊ͭ͘ ͔͙͙ͪ͊͋ͭ͊͡ͼ͙͎ͦͤͤͦͦ 

͍͔͙ͤ͊ͨͪ͊ͤ͡ΎΦ  

͔̏ͫͨͪͭͤ͟·ͣ ͫͦͦ͋΅͔͍ͫͭͦͣ ˤ˻˭ ͒ͦ͊͊ͤͦ͘͟Σ ;ͭͦ ͍͟͡Ό;͔͙͔ͤ ͔͙ͣͪͦͨͪΎ͙͚ͭ ͨͦ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ 

͔͙͙ͪ͊͋ͭ͊͡ͼ͙͙ ͍ ͙͔ͫͫͭͣͯ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͨͦͣͦ΅͙ ͍ͨͦ·΄͔͊ͭ Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͙ͦ͊͊ͤ͘͟Ύ 

͔ͫͨͼ͙͙͙͍͚͊ͪͦ͊ͤͤͦ͘͡ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͨͦͣͦ΅͙Σ ͫͯ΅͔͍͔ͫͭͤͤͦ ͙͔ͫͤ͗͊ͭ ͙͍͙͙ͤ͊͒͊͘͡ͼ͙Ό ͙ ͫͦͼ͙͊͡Έͤ·͔ 

͍·ͨ͊ͭ͡· ͔͔͙ͤ͊ͫͤ͡ΌΦ  

 ζ˸ ͔͙͒ͼ͙ͤͫ͊͟Ύ ͔͙͙ͪ͊͋ͭ͊͡ͼ͙Ύ τ ͟ ͔ͦͣͨͫ͟͡ ͔͙ͣͪͦͨͪΎ͙͚ͭ ͔͙ͣ͒ͼ͙͎ͤͫͦͦ͟ ͙ ͙ͨͫͻ͎͙ͦͦ͡;͔͎ͫͦͦ͟ 

ͻ͔͊ͪ͊ͭͪ͊͟Σ ͍͔ͤ͊ͨͪ͊ͤͤ͡·ͻ ͤ͊ ͔ͨͦͤͦ͡ ͙͙͡ ;͙͊ͫͭ;͔ͤͦ ͍͍͔͙͔ͦͫͫͭ͊ͤͦͤ͡ ͤ͊ͪͯ΄͔ͤͤ·ͻ ͙ ό͙͙͡ύ ͔ͦͣͨͤͫ͊͟ͼ͙Ό 

ͯͭͪ͊;͔ͤͤ·ͻ ͺͯͤ͟ͼ͙͚ ͔͎ͨͦͪ͊͗ͤͤͦͦ ͎ͦͪ͊ͤ͊ ͙͋ͦ͡ ͙͔ͫͫͭͣ· ͎͙ͦͪ͊ͤͣ͊͘Σ ͔͙͔ͨͦ͒͒ͪ͗͊ͤ ͺͯͤ͟ͼ͙͚ ͎͙ͦͪ͊ͤͣ͊͘ 

͍ ͨͪͦͼ͔͔ͫͫ ͍͔͊ͪ͘΄͔͙ͤΎ ͦͫͭͪͦ ͍͙͍ͪ͊͘΄͔͎ͦͫΎ ͎͙ͨ͊ͭͦͦ͡;͔͎ͫͦͦ͟ ͨͪͦͼ͔ͫͫ͊ ͙͙͡ ͔͙ͦ͋ͦͫͭͪͤΎ ͻ͙ͪͦͤ;͔͎ͫͦͦ͟ 

͎͙ͨ͊ͭͦͦ͡;͔͎ͫͦͦ͟ ͨͪͦͼ͔ͫͫ͊ ͍ ͎͙͔ͦͪ͊ͤͣ͘Σ ͊ ͔ͭ͊͗͟ ͤ͊ ͔͔͔͙͔ͨͪ͒ͯͨͪ͗͒ͤΣ ͪ͊ͤͤΌΌ ͙͎͙͒͊ͤͦͫͭͯ͟ ͙ 

͔ͦͪͪ͟͟ͼ͙Ό ͍ͦͣͦ͗ͤ͘·ͻ ͤ͊ͪͯ΄͔͙͚ͤ ͺͯͤ͟ͼ͙͚ ͍͔͔ͨͦͪ͗͒ͤͤ·ͻ ͎͍ͦͪ͊ͤͦ ͙͋ͦ͡ ͙͔ͫͫͭͣ ͎͙ͦͪ͊ͤͣ͊͘Σ 

͔͔͔͙͔ͨͪ͒ͯͨͪ͗͒ͤ ͙ ͙͔͙͔ͫͤ͗ͤ ͔͔͙ͫͭͨͤ ͍͚ͦͣͦ͗ͤͦ͘ ͙͍͙͙ͤ͊͒ͤͦͫͭ͡Σ ͯͯ͡;΄͔͙͔ͤ ͊͟;͔͍ͫͭ͊ ͙͙͗ͤ͘Σ 

ͫͦͻ͔͙͔ͪ͊ͤͤ ͙ͪ͊͋ͦͭͦͫͨͦͫͦ͋ͤͦͫͭ ͨ͊ͼ͙͔ͤͭ͊ ͙ ͔͎ͦ ͫͦͼ͙͊͡ΈͤͯΌ ͙͔͎ͤͭͪ͊ͼ͙Ό ͍ ͦ͋΅͔͍ͫͭͦΦ ˸͔͙͒ͼ͙ͤͫ͊͟Ύ 

͔͙͙ͪ͊͋ͭ͊͡ͼ͙Ύ ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ͍ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύͻ ͙ ͍͟͡Ό;͔͊ͭ ͍ ͔ͫ͋Ύ ͔͔ͦͣͨͫͤͦ͟͟͡ 

͙͔͔͙͔ͨͪͣͤͤ ͙ͨͪͪͦ͒ͤ·ͻ ͔͡;͔͋ͤ·ͻ ͺ͍͊ͭͦͪͦ͟Σ ͔͍͔͚͊ͪͫͭͤͤͦ͟͡Σ ͔͔͙͔͚ͤͣ͒͊ͣͤͭͦͤͦ͘͟ ͔͙͙ͭͪ͊ͨ ͙ ͎͙͒ͪͯͻ 

͔͍ͣͭͦ͒ͦηΦ  

͔̇͡ΈΌ ͔͙͙ͪ͊͋ͭ͊͡ͼ͙͙ ͍ ͔͙͙͙ͨ͒͊ͭͪ Ύ͍͡Ύ͔ͭͫΎ ͍͍ͦͪ͊͘΅͔͙͔ͤ ͋ͦ͡Έͤͦͣͯ ͔͔ͪ͋ͤͯ͟ ͍͒ͦͪͦ͘ΈΎ ͣ 

͎͙͊ͪͣͦͤ;͔ͤͦ ͍͙͙͔ͪ͊ͭ͘ ͔͎ͦ ͺ͙͙͘;͔͙ͫ͟ͻ ͙ ͙ͨͫͻ͙;͔͙ͫ͟ͻ ͺͯͤ͟ͼ͙͚ ͒ͦ ͙ͦͨͭͣ͊͡Έ͎ͤͦͦ ͍ͯͪͦͤΎΦ 

˴͔ͦͤ;ͤ͊Ύ ͼ͔͡Έ ͔͙͙ͪ͊͋ͭ͊͡ͼ͙͙ τ ͍ ͍ͦͪ͊͘΅͔͙͔ͤ ͔͔ͪ͋ͤ͊͟ ͟ ͦ͋·;ͤ·ͣ ͒͡Ύ ͔͎ͤͦ ͍͙ͯͫͦ͡Ύͣ ͙͙͗ͤ͘ 

ͯ;͔͋·Σ ͊ ͙ͨͪ ͔ͤͦ͋ͻ͙ͦ͒ͣ·ͻ ͙͔͔͙ͣͤͤ͘Ύͻ τ ͊͒͊ͨͭ͊ͼ͙Ύ ͟ ͍ͤͦ·ͣ ͍͙ͯͫͦ͡Ύͣ ͙͙͗ͤ͘Φ 

˾͔͙͙͊͋ͭ͊͡ͼ͙Ύ Ύ͍͡Ύ͔ͭͫΎ ͔͙͒ͤ·ͣ ͨͪͦͼ͔ͫͫͦͣ ͙ ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ͨͦ ͔ͫ͒ͯ͡Ό΅͙ͣ ͍͔͙ͤ͊ͨͪ͊ͤ͡ΎͣΥ 

ω ͣ ͔͙͒ͼ͙ͤͫͦͣͯ͟Σ 

ω ͨ ͙ͫͻ͎͙ͦͦ͡;͔ͫͦͣͯ͟Σ 

ω ͨ ͪͦͺ͔͙ͫͫͦͤ͊͡ΈͤͦͣͯΣ 

ω ͫ ͦͼ͙͊͡ΈͤͦπΉ͙ͦͤͦͣ͟;͔ͫͦͣͯ͟Φ 

˸͔͙͒ͼ͙͙͚ͤͫ͟ ͔͊ͫͨͭ͟ ͊͘͟͡Ό;͔͊ͭͫΎ ͍ ͍͍͔͙͙ͦͫͫͭ͊ͤͦͤ͡Σ ͔ͦͪͪ͟͟ͼ͙͙ ͙͙͡ ͔ͦͣͨͤͫ͊͟ͼ͙͙ ͯͭͪ͊;͔ͤͤ·ͻ 

ͺ͙͙͎͙ͦͦ͘͡;͔͙ͫ͟ͻ ͺͯͤ͟ͼ͙͚Φ 

˽͙ͫͻ͎͙ͦͦ͡;͔͙͚ͫ͟ ͔͊ͫͨͭ͟ ͔͙͍͔ͨͪ͒ͯͫͣ͊ͭͪ͊ͭ ͔ͦͪͪ͟͟ͼ͙Ό ͙ͨͫͻ͙;͔͎ͫͦͦ͟ ͫͭ͊ͭͯͫ͊ ͔͔ͪ͋ͤ͊͟Σ 
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͙͔͔͎ͣͤͤͤͦͦ͘ ͍ͦͫͤͦͤ·ͣ ͔͍͙͔͊͋ͦ͊ͤͣ͘͡Σ ͨͪͦͺ͙͙͊ͭͯ͟͟͡ ͍ͦͣͦ͗ͤ͘·ͻ ͤ͊ͪͯ΄͔͙͚ͤ ͔͎ͦ ͙ͨͫͻ͙;͔͙ͫ͟ͻ 

ͺͯͤ͟ͼ͙͚Σ ͊͒͊ͨͭ͊ͼ͙Ό ͟ ͔͔͚ͨͪ͗ͤ ό͙͙͡ ͍͚ͤͦͦύ ͋·͍͚ͭͦͦ ͙ ͫͦͼ͙͊͡Έ͚ͤͦ ͔͔ͫͪ͒Φ ˮ͔͔͙ͣͤͤ͘Ό ͍͔͎͔ͨͦ͒ͪ͊ͭͫΎ 

;͍͍ͯͫͭͦ ͯ΅͔͙ͪ͋ͤͦͫͭ ͍ ͋·͍͚ͭͦͦΣ ͔͔͚͚ͫͣͤͦΣ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ ͔ͫͪ͒͊ͻΣ ͙ͪ͊͘͡;͎ͤͦͦ ͍͙͒͊ ͺ͙͙ͦ͋ ͙ ͭΦͨΦ ˤ 

ͪΎ͔͒ ͫͯ͡;͔͍͊ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͙ͨͫͻ͎͙ͦͦ͡;͔͙ͫ͟ͻ ͔͙ͣͭͦ͒͟ ͍͔ͤ͊ͨͪ͊ͤͦ͡ ͔ͤ ͭͦ͡Έͦ͟ ͤ͊ ͎ͫ͊ͣͦͦ ͔͔ͪ͋ͤ͊͟Σ ͤͦ ͙ 

ͤ͊ ͙͔͔͚ͪͦ͒ͭ͡ ͙ ͙͚͋͗͊͡΄͙ͻ ͍͔͙͍ͪͦ͒ͫͭͤͤͦ͟Φ 

˸͔͙͒ͼ͙ͤͫ͊͟Ύ ͨͦͣͦ΅Έ ͨͦ ͨͪͦͺ͙͡Ό ͔͙ͣ͒ͼ͙ͤͫ͊͟Ύ ͔͙͙ͪ͊͋ͭ͊͡ͼ͙Ύ ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ͍ͪͦͫͦͣͯ͘͡ ͙ 

͔͒ͭͫͦͣͯ͟ ͔͔͙ͤ͊ͫͤ͡Ό ͍ ͦͫͭͪͦͣΣ ͔ͪ͊ͤͤͣ ͙ ͔ͨͦ͒ͤͣ͘ ͍͍͙͔ͦͫͫͭ͊ͤͦͭ͡Έͤ·ͻ ͔͙ͨͪͦ͒͊ͻ ͙ͨͪ ͦͫͭͪ·ͻ 

͔͍͙͊͋ͦ͊ͤ͘͡Ύͻ ͙ ͫͦͫͭͦΎ͙ͤΎͻΣ ͙ͨͪ ͔ͤͦͭͦ͗ͤ͡·ͻ ͫͦͫͭͦΎ͙ͤΎͻ ͙ ͻ͙͎͙ͪͯͪ;͔͙ͫ͟ͻ ͍͔ͣ΄͔͊ͭ͡Έ͍ͫͭ͊ͻΣ ͙͡ͼ͊ͣ ͫ 

͔ͦͭ͒͊ͤͤ͡·͙ͣ ͔͍͙ͨͦͫ͒ͫͭ͡Ύ͙ͣ ͔͔͔͔ͨͪͤͫͤͤ·ͻ ͙ ͻ͙ͪͦͤ;͔͙ͫ͟ͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡Σ ͨ͊ͼ͙͔ͤͭ͊ͣ ͫ ͍͔ͪͦ͗͒ͤͤ·͙ͣ 

͚͙͙ͫͭͦͣ͟ ͤ͊ͪͯ΄͔͙ͤΎ͙ͣ ͺͯͤ͟ͼ͙͚ ͙ ͙͔͔͗ͤ͒͘Ύ͔ͭ͡Έ͙ͤͦͫͭ ͨͦ ͍ͦͫͤͦͤ·ͣ ͎ͪͯͨͨ͊ͣ ͤ͊ͪͯ΄͔͙ͤΎ ͺͯͤ͟ͼ͙͚ ͙ 

͎͙ͦͪ͊ͤ;͔͙ͤΎ ͙͔͔͗ͤ͒͘Ύ͔ͭ͡Έ͙ͤͦͫͭ ͫ ͯ;͔ͭͦͣ ͔͙͙ͪ͊͋ͭ͊͡ͼ͙͎ͦͤͤͦͦ ͔ͨͦͭͤͼ͙͊͊͡Σ ͙ͨͪ ͫͦͼ͙͊͡Έͤͦ ͤ͊͘;͙ͣ·ͻ 

͊ͫͫ͊͟͡ͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡ ͙ ͔ͦͭ͒͡Έͤ·ͻ ͎͙ͤͦͦͦ͘͡;͔͙ͫ͟ͻ ͺͦͪͣ͊ͻΦ  

˸͔͙͒ͼ͙ͤͫ͊͟Ύ ͔͙͙ͪ͊͋ͭ͊͡ͼ͙Ύ ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ͔ͤ ͨͦ ͍ͨͦͦ͒ͯ ͙ͤ͊͡;͙Ύ ͔͍͙͊͋ͦ͊ͤ͘͡Ύ ͙͙͡ 

͍͔͔͙ͨͦͪ͗͒ͤΎΣ ͊ ͭͦ͡Έͦ͟ ͍ ͍͙͙͙͊ͫͣͦͫͭ͘ ͦͭ ͤ͊ͪͯ΄͔ͤͤ·ͻ ͍ ͔ͪͯ͘͡Έ͔ͭ͊ͭ ͔͍͙͊͋ͦ͊ͤ͘͡Ύ ͙͙͡ ͍͔͔͙ͨͦͪ͗͒ͤΎ 

ͺͯͤ͟ͼ͙͚ ͙ ͎͙ͦͪ͊ͤ;͔͙ͤΎ ͍ ͍ͫΎ͙͘ ͫ Ή͙ͭͣ ͙͔͔͗ͤ͒͘Ύ͔ͭ͡Έ͙ͤͦͫͭΦ ˹͔ͭ ͊͋ͫͦ͡Όͭͤͦ ͨͦͻ͙ͦ͗ͻ ͨ͊ͼ͙͔͍ͤͭͦ ͨͦ 

͍·͔͙ͪ͊͗ͤͤͦͫͭ ͙ ͫͦ;͔͙ͭ͊ͤΌ ͙ͪ͊͘͡;ͤ·ͻ ͍͙͍͊ͪ͊ͤͭͦ ͤ͊ͪͯ΄͔͙ͤΎ ͺͯͤ͟ͼ͙͚ ͙ͨͪ ͙ͦ͒ͤͻ ͙ ͔ͭͻ ͔͗ 

͔͍͙͊͋ͦ͊ͤ͘͡Ύͻ ͙ ͍͔͔͙ͨͦͪ͗͒ͤΎͻΦ ͔́ͣ ͔͔͋ͦ͡Σ ;ͭͦ ͊͗͒͟·͚ ͨ͊ͼ͙͔ͤͭ ͙͍͔͗ͭ ͍ ͍͔ͫͦͪ΄͔ͤͤͦ ͙ͪ͊͘͡;ͤ·ͻ 

͍͙ͯͫͦ͡ΎͻΣ ͙͔͔ͣͭ ͍͔ͫͦͪ΄͔ͤͤͦ ͙ͪ͊͘͡;ͤ·͔ ͙ͨͪͭΎ͙͊ͤ͘Ύ ͙ ͙͔ͫͫͭͣͯ ͦͼ͔͙ͤ͟ ͙ͨͪͦͫͻͦ͒Ύ΅͔͎ͦ ͫ ͙ͤͣΦ ͔́͊͗͟ 

ͦ;͔ͤΈ ͍͊͗ͤ·͙ͣ ͔͙ͨ͊ͪ͊ͣͭͪ͊ͣΣ ͍͙͡ΎΌ΅͙͙ͣ ͤ͊ ͙ͫͻͦ͒ ͔͡;͔͙ͤΎΣ Ύ͍͡ΎΌͭͫΎ ͺ͊ͭͦͪ͟· ͔ͫͪ͒·Σ ͍ ͦͭͦͪ͟·ͻ 

ͤ͊ͻ͙ͦ͒ͭͫΎ ͨ͊ͼ͙͔ͤͭ ͍ͦ ͍͔ͪͣΎ ͍ͪ͊ͦͪ͊͘;͙͍͙͊ͤΎ ͙͍ͫͣͨͭͦͣͦ ͔͍͙͊͋ͦ͊ͤ͘͡ΎΥ ͔͙ͦͫͦ͋ͤͤͦͫͭ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ 

͎͙ͦͪ͊ͤ͊͘ͼ͙͙Σ ͍͙͊͟͡ͺ͙͊͟ͼ͙Ύ ͍͊͒ͪͦ͟Σ ͙ͤ͊͡;͙͔ ͍͔ͫͻ ͔ͤͦ͋ͻ͙ͦ͒ͣ·ͻ ͔͍ͦͣͨͦͤͤͭͦ͟ ͒͡Ύ ͙ͦ͊͊ͤ͘͟Ύ 

͍͙͊͟͡ͺ͙ͼ͙͍͚ͪͦ͊ͤͤͦ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͨͦͣͦ΅͙Σ ͙ͤ͊͡;͙͔ ͍͔͙͍ͪͦ͒ͫͭͤͤͦ͟ ͙ ͙ͻ ͯ;͙͔͊ͫͭ ͍ ͫͯ͒Έ͔͋ ͨ͊ͼ͙͔ͤͭ͊ ͙ 

͎͔ͣͤͦͦ ͎͔͒ͪͯͦΦ ˭͊͒͊;͔͚ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͔͙͙ͪ͊͋ͭ͊͡ͼ͙͙ Ύ͍͡ΎΌͭͫΎ ͙ͣ͊ͫͣ͊͟͡Έͤͦ ͍͔ͦͣͦ͗ͤͦ͘ 

͔͔͔͙͔ͨͪ͒ͯͨͪ͗͒ͤ ͙͍͙͙ͤ͊͒ͤͦͫͭ͡ ͙ ͯͯ͡;΄͔͙͔ͤ ͊͟;͔͍ͫͭ͊ ͙͙͗ͤ͘ ͨ͊ͼ͙͔ͤͭ͊ ͔ͨͦͫ͡ ͍·͙͙ͨͫ͟ ͙͘ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ 

͎͙ͦͪ͊ͤ͊͘ͼ͙͙Φ  

͍͔̂ͪͦͤΈ ͔͚͒ͭͫͦ͟ ͙͍͙͙ͤ͊͒ͤͦͫͭ͡Σ ͤ͊ͪΎ͒ͯ ͫ ͔ͨͦ͊͊ͭ͘͟͡Ύ͙ͣ ͔͍͔͙͊͋ͦ͊ͣͦͫͭ͘͡ ͙ ͔͙ͫͣͪͭͤͦͫͭ τ 

͍͔͒ͯ΅͙͚ ͙͙ͤ͒͊ͭͦͪ͟ ͫͦͫͭͦΎ͙ͤΎ ͍͒ͦͪͦ͘ΈΎ ͔͎͒ͭͫͦͦ͟ ͔͔͙ͤ͊ͫͤ͡ΎΣ ͔͍ͭͣͨͦ ͍͙͙ͪ͊ͭ͘Ύ ͙ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ 

͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͻ ͙ ͔͎͍͔ͤͦͫͯ͒͊ͪͫͭͤͤ·ͻ ͙͔ͫͫͭͣΣ ͦ͊͘͟·͍͊Ό΅͙ͻ ͨͦͣͦ΅Έ ͔͒ͭΎͣπ͙ ͍͙ͤ͊͒͊ͣ͡Σ 

͊ ͔ͭ͊͗͟ ͫͯ͗͋͡Σ ͍͔͍͔ͦͭͭͫͭͤͤ·ͻ ͊͘ ͍͔͔͙͔ͨͪͦ͒ͤ ͙͙͙ͨͦͭ͟͡ ͨͦ ͔͔͔͙ͨͪ͒ͯͨͪ͗͒ͤΌ ͙͍͙͙ͤ͊͒ͤͦͫͭ͡ ͔͙ͫͪ͒ 

͔͔͚͒ͭΦ  

˻͎͙ͪ͊ͤ͊͘ͼ͙Ύ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͔͙͙ͪ͊͋ͭ͊͡ͼ͙͙ ͍ ͔͙͔́ͯͪͣͤͫͭ͊ͤ͟ Ύ͍͡Ύ͔ͭͫΎ ͙͙͔ͨͪͦͪͭͭͤ·ͣ 

͍͔͙͔ͤ͊ͨͪ͊ͤͣ͡ ͎͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦ ͙͙͙ͨͦͭ͟͡ ͍ ͫͺ͔͔ͪ ͦͻͪ͊ͤ· ͍͒ͦͪͦ͘ΈΎ ͔͙ͣ͊ͭͪ ͙ ͔͔ͪ͋ͤ͊͟Φ ˤ ͔ͫͭͪ͊ͤ 

ͫͦ͒͊ͤ͊͘ ͍͔͔ͫͦͪͣͤͤ͊Ύ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͊͟Σ ͙͔͙͍ͦͪͤͭͪͦ͊ͤͤ͊Ύ ͤ͊ ͙͔ͦ͊͊ͤ͘͟ ͔͚ͦͣͨͫͤͦ͟͟͡Σ 

͍·͔ͫͦͦͭ͟ͻ͎͙ͤͦͦ͡;͚ͤͦ ͔͙͙ͪ͊͋ͭ͊͡ͼ͙͚ͦͤͤͦ ͙ ͙͙͊͋ͭ͊͡ͼ͙͚ͦͤͤͦ ͨͦͣͦ΅͙ ͔͒ͭΎͣΦ 

˴͡Ό;͔͍·͔ ͯ;͔͔͙ͪ͗͒ͤΎ ͙ ͎ͨͪͦͪ͊ͣͣ·Υ 

1. ˹͊ͯ;ͤͦπ͟ ͙͙ͤ͡;͔͙͚ͫ͟ ͼ͔ͤͭͪ ͦͻͪ͊ͤ· ͍͒ͦͪͦ͘ΈΎ ͔͙ͣ͊ͭͪ ͙ ͔͔ͪ͋ͤ͊͟ όˢ΄ͻ͊͋͊͒ύΥ 

o  ̏ ͭͦͭ ͔͚ͪͯͨͤ͟΄͙͚ ͎ͣͤͦͦͨͪͦͺ͙͡Έͤ·͚ ͼ͔ͤͭͪ ͋·͡ ͦͭͪ͟·ͭ ͍ нлмр ͎ͦ͒ͯΦ 

o  ʕ  ͔ͤͣ ͺͯͤ͟ͼ͙͙͔ͦͤͪͯͭ ˻͔͔͙͔ͭ͒ͤ͡ ͔͎ͪ͊ͤͤͦ ͍͙͙ͪ͊ͭ͘Ύ ͙ ͔͚ͪ͊ͤͤ ͔͙͙ͪ͊͋ͭ͊͡ͼ͙͙ ς Ήͭͦ ͍͔͙͔ͤ͊ͨͪ͊ͤ͡ 

Ύ͍͡Ύ͔ͭͫΎ ͙ͦ͒ͤͣ ͙͘ ͍ͤͦ·ͻ ͙ ͟͡Ό;͔͍·ͻ ͤ͊ ͤ͊ͼ͙ͦͤ͊͡Έͤͦͣ ͍͔ͯͪͦͤΦ ˻ͤͦ ͤ͊ͼ͔͔ͤͦ͡ ͤ͊ ͙ͣ͊ͫͣ͊͟͡Έͤͦ ͔͔ͪ͊ͤͤ 

͍·Ύ͍͔͙͔ͤ͡ ͤ͊ͪͯ΄͔͙͚ͤ ͍͙͙ͪ͊ͭ͘Ύ ͙ ͤ͊;͊ͦ͡ ͔͙͙ͪ͊͋ͭ͊͡ͼ͙ͦͤͤ·ͻ ͔͙ͣͪͦͨͪΎ͙͚ͭΣ ;ͭͦ ͍͔͍͔ͫͦͦͭͭͫͭͯͭ 

͙͍ͣͪͦ·ͣ ͫͭ͊ͤ͒͊ͪͭ͊ͣΦ 

2. ˨͔͙͚ͭͫ͟ ͍͙͔ͦ͒ͦͪͦͭ͘͡Έͤͦπͪ ͔͙͙͊͋ͭ͊͡ͼ͙ͦͤͤ·͚ ͼ͔ͤͭͪ ͙͔͙ͣͤ ˥͎ͯͪ͋͊ͤͯ͡· ˣ͔ͪ͒·ͣͯͻ͔͍͊ͣ͒ͦ͊ 

ό͎ͦͪͦ͒ ˢ͎ͪ͊͒͊͟ύΥ 

o  ̏ ͭͦ ͍͔͔͔ͫͦͪͣͤͤͦ ͔ͫͨͼ͙͙͙͍͔͊ͪͦ͊ͤͤͦ͘͡ ͯ;͔͔͙͔ͪ͗͒ͤΣ ͔ͨͪ͒ͤ͊ͤ͊͘;͔͔ͤͤͦ ͒͡Ύ ͙ͦ͊͊ͤ͘͟Ύ ͨͦͣͦ΅͙ 

͔͒ͭΎͣ ͫ ͎͙ͦͪ͊ͤ;͔ͤͤ·͙ͣ ͍ͦͣͦ͗ͤͦͫͭ͘Ύ͙ͣ ͍͒ͦͪͦ͘ΈΎ ό˻ˤ˭ύΦ 
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o  ˻ ͔ͫͦ͋ͤͤͦͫͭΈΥ ˾ ͔͙͙͊͋ͭ͊͡ͼ͙ͦͤͤ·͔ ͔͙ͣͪͦͨͪΎ͙ͭΎ ͍ Ήͭͦͣ ͼ͔͔ͤͭͪ ͍ͨͪͦͦ͒ΎͭͫΎ ͔͋ͫͨ͊ͭͤͦ͡ ͘ ͊ ͫ;͔ͭ 

͔͍ͫͪ͒ͫͭ ˣ͎͍͙͔͊ͦͭͦͪͭ͡͡Έ͎ͤͦͦ ͺͦͤ͒͊Φ 

o  ˽ ͦ͒ͻͦ͒Υ ̇ ͔ͤͭͪ ͙ͫͨͦ͡Έ͔ͯͭ͘ ͍͔͚ͤͦ΄͙͔ ͙͔͙͒ͦͫͭ͗ͤΎ ͙ͤ͊ͯ͟ ͙ ͍͔͔͔ͫͦͪͣͤͤͦ ͔͙ͣ͒ͼ͙͔ͤͫͦ͟ 

͍͙͔ͦ͋ͦͪͯ͒ͦ͊ͤΦ ˾͊͋ͦͭ͊ ͙ͫͭͪͦͭͫΎ ͤ͊ ͔ͦͣͨͫͤͦͣ͟͟͡ ͨͦ͒ͻ͔ͦ͒Σ ͍͟͡Ό;͊Ύ ͔͡;͔͋ͤͯΌ ͺ͙ͯ͘͟͡Έͭͯͪͯ ό˶̅˴ύΣ 

ͺ͙͙͔͙ͦͭͪ͊ͨ͘ΌΣ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·͔ ͎ͨͪͦͪ͊ͣͣ· ͙ ͔͔ͪ͊ͤͤ ͍͙͙͔ͪ͊ͭ͘Φ 

3. ˸͔͗͒ͯͤ͊ͪͦ͒ͤ·͚ ͔͙͙ͪ͊͋ͭ͊͡ͼ͙ͦͤͤ·͚ ͼ͔ͤͭͪ όˢ΄ͻ͊͋͊͒ύΥ 

o  ˻ ͊͘͟·͍͔͊ͭ ͔͙͙ͪ͊͋ͭ͊͡ͼ͙ͦͤͤ·͔ ͎͙ͯͫͯ͡ ͔͔͙ͤ͊ͫͤ͡ΌΣ ͍͟͡Ό;͊Ύ ͔͔͒ͭͫͦ͟Φ 

˻͋΅͙͔ ͙ͨͪͤͼ͙ͨ·Σ ͔͙͔ͪ͊ͯͣ͘͡·͔ ͍ ́ͯ ͔͙͔ͪͣͤͫͭ͊ͤ͟Υ 

¶ ˴͔ͦͣͨͫͤͦͫͭ͟͡Έ ͙ ˸ͯ͡Έ͙͙ͭ͒ͫͼ͙͙ͨͤ͊ͪͤͦͫͭ͡ΈΥ ˾ ͔͙͙͊͋ͭ͊͡ͼ͙Ύ ͍͙ͨͪͦͦ͒ͭͫΎ ͫ ͯ;͙͔͊ͫͭͣ ͦͣ͊ͤ͒͟· 

͔ͫͨͼ͙͙͍͊ͫͭͦ͡ ό͔͙͍ͨ͒͊ͭͪͦΣ ͔͙͙͎͍ͪ͊͋ͭͦͦͦ͡͡Σ ͔͍͎͍ͤͪͦͦͦ͡Σ ͎͔͍ͦͦͨ͒ͦ͡Σ ͙ͨͫͻ͎͍ͦͦͦ͡ ͙ ͒ͪΦύΦ 

¶ ˾͔͔͊ͤͤ ˹͊;͊ͦ͡Υ ˻ ͫͦ͋·͚ ͊͟ͼ͔ͤͭ ͔͔͒͊ͭͫ͡Ύ ͤ͊ ͪ͊ͤͤΌΌ ͔͙͙ͪ͊͋ͭ͊͡ͼ͙Ό ͒ ͡Ύ ͔͔͚͒ͭ ͔͍͎ͨͪͦͦ ͎ͦ͒͊ 

͙͙͗ͤ͘ ͙ ͔͔͚͒ͭΣ ͙͍ͪͦ͒΄͙ͻͫΎ ͫ Ή͔ͫͭͪͣ͊͟͡Έͤͦ ͙͚ͤͦ͘͟ ͚ͣ͊ͫͫͦ ͔ͭ͊͡Φ 

¶ ˿ͦͼ͙͊͡Έͤ͊Ύ ˽͔ͦ͒͒ͪ͗͊͟Υ ˹͙͊͡;͙͔ ˣ͎͍͙͔͊ͦͭͦͪͭ͡͡Έ͎ͤͦͦ ͺͦͤ͒͊ ͙ ͔͋ͫͨ͊ͭͤ͡·ͻ ͎ͯͫͯ͡ ͍ 

͔ͫͨͼ͙͙͙͍͊ͪͦ͊ͤͤ͘͡·ͻ ͼ͔ͤͭͪ͊ͻ ͨͦ͒;͔͙͍͔ͪ͊ͭ͟ ͍·͙͚ͫͦ͟ ͍͔ͯͪͦͤΈ ͎͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦ ͔͙ͨͦ͒͒ͪ͗͟ ͍  ͙ͦ͋͊ͫͭ͡ 

͔͚͒ͭͫͦ͟ ͔͙͙ͪ͊͋ͭ͊͡ͼ͙͙ ͙ ͙͙͊͋ͭ͊͡ͼ͙͙Φ 

 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

1. ˽͙ͪ͊͘͟ ˸͙͙͔͍ͤͫͭͪͫͭ͊ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎ ό͡Ό͚͋ͦ ͫͭͪ͊ͤ· ˿˹˥Σ ͙͔ͤ͊ͨͪͣͪ ˾̅ύ ͦ͋ ͍͔͔͙͙ͯͭͪ͗͒ͤ ˽ͦͪΎ͒͊͟ 

͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͔͙͙ͪ͊͋ͭ͊͡ͼ͙͙ ͔͔͚͒ͭΦ  

2. ˶Ύ͍͒ͦ ˴Φ ˤΦΣ ˴ͦ;͔͍ͭͦ͟ ˢΦ ˤΦ ˻ ͍ͫͤͦ· ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͔͙͙ͪ͊͋ͭ͊͡ͼ͙͙Φ ̂;͔͔͋ͤͦ ͙͔ͨͦͫͦ͋Φ π ˸ ΦΥ ˥̏˻́ˢ˾π

˸͔͙͒͊Σ нлнмΦ 

3. ˮ͍͍͊ͤͦ͊ ˥Φ ˩Φ ˸͔͙͒ͼ͙ͤͫ͊͟Ύ ͔͙͙ͪ͊͋ͭ͊͡ͼ͙Ύ ͍ ͔͙͙͙ͨ͒͊ͭͪΥ ͙͙ͤ͟͡;͔͙͔ͫ͟ ͔͔ͪͦͣͤ͒͊͟ͼ͙͙Φ π ˸ΦΣ нлнлΦ 

4. ˿͔͍ͣ͊ͦ͊͟ ˹Φ ˿ΦΣ ˹͍͊͊ͪͦ͊͘ ˸Φ ˢΦ ˾ ͦ͡Έ ͣͯ͡Έ͙͙ͭ͒ͫͼ͙͙͚ͨͤ͊ͪͤͦ͡ ͙͎͋ͪ͊͒· ͍ ͔͙͙ͪ͊͋ͭ͊͡ͼ͙͙ ͔͔͚͒ͭ ͫ 

͎͙ͦͪ͊ͤ;͔ͤͤ·͙ͣ ͍ͦͣͦ͗ͤͦͫͭ͘Ύ͙ͣ ͍͒ͦͪͦ͘ΈΎΦ κκ ˤͦͨͪͦͫ· ͙ͨͪ͊ͭ͟;͔͚ͫͦ͟ ͔͙͙͙ͨ͒͊ͭͪΦ π нлмуΦ π ́Φ моΣ Ѕ сΦ 

ϭs ͍ͤͤ͊ͤͯͪͦ͊ ˸ΦΣ нлнр 

 

 

 

 

       ˢͪ͊΄͔͍͊ ˣ͊ͻ͊ͪ ˾͔͔͍͒͗ͨͦͤ͊Σ  

˿ͭ͊ͪ΄͙͚ ͔͍͔ͨͪͨͦ͒͊͊ͭ͡Έ ͊͟ͺ͔͒ͪ· ͺ͎͙͙͊ͪͣ͊ͦͦ͟͡Φ  

˥͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͔͙ͣ͒ͼ͙͎ͤͫͦͦ͟ ͙͍͔͙͔̂ͤͪͫͭͭ͊ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ ͙͔ͣͤ͊ ˸·ͪ͊ͭ͊ ˥͊ͪͪ·͔͍͊Φ 

ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟Φ 

 

˨˩˯˿́ˤˮ˩ ˶˩˴ˢ˾˿́ˤ˩˹˹̍̆ ˾ˢ˿́˩˹ˮ˯ ˹ˢ ˭˨˻˾˻ˤ̎˩ ̉˩˶˻ˤ˩˴ˢ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

ˤ ͫͭ͊ͭΈ͔ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭͫΎ ͍͙͡Ύ͙͔ͤ ͔͍͔͊ͪͫͭͤͤ͟͡·ͻ ͔͙͚ͪ͊ͫͭͤ ͤ͊ ͍͒ͦͪͦ͘Έ͔ ;͔͍͔ͦ͊͟͡Φ ˽͙͍ͪͦ͒ΎͭͫΎ 

͍ͦͫͤͦͤ·͔ ͙͎͙͋ͦͦ͡;͔͙ͫ͟ ͙͍͊ͭͤ͟·͔ ͍͔΅͔͍ͫͭ͊Σ ͔ͫͦ͒ͪ͗͊΅͙͔ͫΎ ͍ ͔͙ͪ͊ͫͭͤΎͻΣ ͙ ͙ͻ ͺ͙͙͎͙ͦͦ͘͡;͔͔ͫͦ͟ 

͔͚͍͙͔͒ͫͭ ͤ͊ ͎͙ͦͪ͊ͤͣ͘Φ ˻͍͔ͫ΅͊ΌͭͫΎ ͍͔͔ͫͦͪͣͤͤ·͔ ͍͔͙ͤ͊ͨͪ͊ͤ͡Ύ ͺ͙͔͙͙ͭͦͭͪ͊ͨΣ ͔͖ ͔͙ͨͪͣͯ΅͔͍ͫͭ͊ ͔͔ͨͪ͒ 

͙͔͙ͫͤͭͭ;͔͙͙ͫͣ͟ ͔͙ͨͪͨ͊ͪ͊ͭ͊ͣΣ ͊ ͔ͭ͊͗͟ ͤ͊͘;͔͙͔ͤ ͪ͊ͼ͙ͦͤ͊͡Έ͎ͤͦͦ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͙͔ͪ͊ͫͭͭ͡Έ͎ͤͦͦ ͫ·ͪΈΎ ͍ 

ͨͪͦͺ͙͙͔͊ͭ͟͟͡ ͙ ͔͡;͔͙͙ͤ ͙ͪ͊͘͡;ͤ·ͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ  

͔͍͔͊ͪͫͭͤͤ͟͡·͔ ͔͙ͪ͊ͫͭͤΎΣ ͺ͙͔͙ͭͦͭͪ͊ͨΎΣ ͙͎͙͋ͦͦ͡;͔͙ͫ͟ ͙͍͊ͭͤ͟·͔ ͍͔΅͔͍ͫͭ͊Σ ͍͒ͦͪͦ͘Έ͔Σ 

 ͨͪͦͺ͙͙͊ͭ͊͟͟͡Σ ͙ͭͪ͊͒ͼ͙ͦͤͤ͊Ύ ͔͙ͣ͒ͼ͙ͤ͊Σ ͺ͙ͭͦͻ͙͙ͣΎΦ 
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ˤ͍͔͔͙͔͒ͤ 

ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͔͍͔͊ͪͫͭͤͤ͟͡·ͻ ͔͙͚ͪ͊ͫͭͤ ͍ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͙͔ͨͪ͊ͭ͟͟ ͙͔͔ͣͭ ͎͍͔͍ͣͤͦͦͦͯ͟Ό ͙͙ͫͭͦͪΌΦ 

˩΅͖ ͍ ͭͪͯ͒͊ͻ ˥͙ͨͨͦͪ͊ͭ͊͟Σ ˢ͍͙ͼ͔ͤͤ· ͙ ˽͊ͪ͊ͼ͔͡Έͫ͊ ͙ͦͨͫ·͍͙͊ͫ͡Έ ͼ͔͔͋ͤ͡·͔ ͍͚͍ͫͦͫͭ͊ ͔͙͚ͪ͊ͫͭͤΦ ˿͔͎ͦ͒ͤΎ 

͙͔͔ͤͭͪͫ ͟ ͺ͙͔͙͙ͭͦͭͪ͊ͨ ͍͔ͦͪ͊ͫͭ͊ͭ͘ ͍ ͍ͫΎ͙͘ ͫ ͍͔͙ͯ͡;͔͙͔ͤͣ ͻ͙ͪͦͤ;͔͙ͫ͟ͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡Σ ͔͍ͫͭͪͫͫͦ·ͻ 

ͫͦͫͭͦΎ͙͚ͤ ͙ Ή͎͙ͦͦ͟͡;͔͙ͫ͟ͻ ͔ͨͪͦ͋ͣ͡Φ 

˶͔͍͔͊ͪͫͭͤͤ͟·͔ ͔͙ͪ͊ͫͭͤΎ ͔ͫͦ͒ͪ͗͊ͭ ΄͙͙͚ͪͦ͟ ͔ͫͨͭͪ͟ ͙͎͙͋ͦͦ͡;͔͙ͫ͟ ͙͍͊ͭͤ͟·ͻ ͍͔΅͔͍ͫͭ τ 

͙͍͊͊ͦ͒ͦ͟͡͡Σ ͎͙͙͍ͦ͒ͦ͘͟͡Σ ͺ͍͙͍͊ͦͤͦ͒ͦ͡Σ Ήͺ͙ͪͤ·ͻ ͔ͣ͊ͫ͡Σ ͍͙͙͍ͭ͊ͣͤͦ ͙ ͙ͣͪͦ͟Ή͔͔͍ͣͤͭͦ͡Φ ͙̏ͭ 

͔ͦͣͨͦͤͤͭ͟· ͦ͊͘͟·͍͊Όͭ ͣΎ͎͔ͦ͟Σ ͔͔ͦͣͨͫͤͦ͟͟͡ ͙ ͎͍͔͔͔͒ͦͦͪͣͤͤͦ͡ ͍͔͚͍͙͔ͦ͒ͫͭ͘ ͤ͊ ͎͙ͦͪ͊ͤͣ͘ ;͔͍͔ͦ͊͟͡Σ 

͍ͫͨͦͫͦ͋ͫͭͯΎ ͍͍͔͙ͦͫͫͭ͊ͤͦͤ͡Ό ͔͎ͦ ͔͔͍͔͎ͫͭͫͭͤͤͦͦ ͍͍͔͙ͪ͊ͤͦͫΎΦ 

˻͍ͫͤͦͤ͊Ύ ;͊ͫͭΈ 

мΦ ˣ͙͎͙ͦͦ͡;͔͙ͫ͟ ͙͍͊ͭͤ͟·͔ ͍͔΅͔͍ͫͭ͊ ͙ ͙ͻ ͔͚͍͙͔͒ͫͭ 
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THE ROLE OF FORENSIC MEDICINE IN THE INVESTIGATION OF ROAD TRAFFIC ACCIDENTS 

 

Abstract 

The article focuses on the role of forensic medicine in investigating road traffic accidents (RTA). 

Methods of body examination, injury documentation, determination of the mechanism and timing of injuries 

are discussed. The importance of forensic examination in establishing the causes of accidents, assessing 

injury severity, and determining legal responsibility of participants is emphasized.  

Keywords: 

 forensic medicine; road traffic accidents; injury; examination; mechanism of injury; legal assessment. 
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͙͚ͦͣͨ͊ͤ͟ ͙ ͔ͫͯ͒͋ͤ·ͻ ͎͍ͦͪ͊ͤͦΦ ˻ͤ͊ ͍͟͡Ό;͔͊ͭ ͦͫͣͦͭͪ ͍ͨͦͫͭͪ͊͒͊΄͙ͻ ͙ ͎͙ͨͦ͋΄͙ͻΣ ͺ͙ͫ͊͟ͼ͙Ό 

͍͔͔͙͚ͨͦͪ͗͒ͤΣ ͔͙͍͙͔͒ͦͯͣͤͭͪͦ͊ͤ͟ ͫ ͨͦͣͦ΅ΈΌ ͺ͎ͦͭͦͪ͊ͺ͙͚ ͙ ͫͻ͔ͣΣ ͊ ͔ͭ͊͗͟ ͦͼ͔ͤͯ͟ ͔ͣͻ͙͍͊ͤͣͦ͘ ͍ͭͪ͊ͣΦ 

˿͍͔͔ͦͪͣͤͤ͊Ύ ͔ͫͯ͒͋ͤ͊Ύ ͔͙ͣ͒ͼ͙ͤ͊ ͦ͋Ά͔͙͒ͤΎ͔ͭ ͙͙ͤ͟͡;͔͙͔ͫ͟Σ ͣͦͪͺ͎͙ͦͦ͡;͔͙͔ͫ͟ ͙ ͔ͭͻ͙ͤ;͔͙͔ͫ͟ ͔ͣͭͦ͒· 

͙͊ͤ͊͊͘͡Σ ;ͭͦ ͍ͨͦͦ͘͡Ύ͔ͭ ͍͔͒ͦͫͭͦͪͤͦ ͍͙͍ͯͫͭ͊ͤ͊͊ͭ͡Έ ͙ͨͪ;͙ͤͤͦ-͔͍͔ͫ͒ͫͭͤͤ͡·͔ ͍ͫΎ͙͘ ͍ ˨́˽Φ 

˴͙͊ͫͫ͡ͺ͙͊͟ͼ͙Ύ ͍ͭͪ͊ͣ ͙ͨͪ ˨́˽  

͍́ͪ͊ͣ· ͙ͨͪ ͒ͦͪͦ͗ͤͦ-ͭͪ͊ͤͫͨͦͪͭͤ·ͻ ͙ͨͪͦͫ΄͔͍͙ͫͭΎͻ ͙͊ͫͫ͟͡ͺ͙ͼ͙ͪͯΌͭͫΎ ͨͦ ͙ͦ͊͊͘͟͡͡ͼ͙͙Σ 

ͻ͔͊ͪ͊ͭͪͯ͟ ͙ ͔͔͙ͫͭͨͤ ͭΎ͔͙͗ͫͭ όώнϐΣ ώоϐύΦ ˤ·͔͒͡ΎΌͭ ͊ͪ͘͟·ͭ·͔ ͙ ͦͭͪ͟·ͭ·͔ ͍͔͔͙ͨͦͪ͗͒ͤΎΣ ͔͔ͨͪͦͣ͡·Σ ͯ΄͙͋·Σ 

;͔͔ͪͨͤͦ-͎͍ͣͦͦ͘·͔ ͍ͭͪ͊ͣ·Σ ͍͔͔͙ͨͦͪ͗͒ͤΎ ͍͔͙ͤͯͭͪͤͤͻ ͎͍ͦͪ͊ͤͦΦ ˽͍͙ͪ͊͡Έͤ͊Ύ ͙͊ͫͫ͟͡ͺ͙͊͟ͼ͙Ύ ͍ͨͦͦ͘͡Ύ͔ͭ 

͍͙ͯͫͭ͊ͤͦͭΈ ͔ͣͻ͙͊ͤͣ͘ ͙ͻ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΣ ͙͔ͤ͊ͨͪͣͪΣ ͯ͒͊ͪ ͍͙͊ͭͦͣͦ͋͡Ύ ͦ ͔ͨ΄͔ͻͦ͒͊Σ ͔͙͔ͨ͊͒ͤ ͫ ͣͦͭͦͼ͙͊͟͡ 

͙͙͡ ͍͔͙͔ͫͭͦͤͦͤ͟͡ ͫ ͦ͋Ά͔͙ͭ͊ͣ͟Φ ˴͊͗͒͊Ύ ͍ͭͪ͊ͣ͊ ͔͙͔͒ͦͯͣͤͭͪͯͭͫ͟Ύ ͫ ͭͦ;ͤ·ͣ ͙͔ͯ͊͊ͤͣ͘͟ ͙ͦ͊͊͘͟͡͡ͼ͙͙Σ 

͔͍ͪ͊ͣͪͦ͘ ͙ ͔͔͚ͦͫͦ͋ͤͤͦͫͭ ͍͔͔͙͚ͨͦͪ͗͒ͤΣ ;ͭͦ ͍͊͗ͤͦ ͒͡Ύ ͔ͨͦͫ͒ͯ͡Ό΅͔͎ͦ ͔͎ͫͯ͒͋ͤͦͦ ͙͊ͤ͊͊͘͡Φ 

˸͔ͭͦ͒· ͔ͫͯ͒͋ͤͦ-͔͙ͣ͒ͼ͙͎ͤͫͦͦ͟ ͦͫͣͦͭͪ͊  

˻ͫͣͦͭͪ ͍͟͡Ό;͔͊ͭ ͍͙ͯ͊͘͡Έͤ·͚ ͦͫͣͦͭͪΣ ͨ͊͡Έͨ͊ͼ͙ΌΣ ͙͔ͤͫͭͪͯͣͤͭ͊͡Έͤ·͔ ͙ ͊͋ͦͪ͊ͭͦͪͤ͡·͔ ͔ͣͭͦ͒· 

όώмϐΣ ώпϐύΦ ˽͙ͪ ͔ͤͦ͋ͻ͙͙ͦ͒ͣͦͫͭ ͍ͨͪͦͦ͒Ύͭ ͔͎͔͎͙ͪͤͭͤͦͦ͡;͔͔ͫͦ͟ ͙͔͍͙͔ͫͫ͒ͦ͊ͤ͡Σ ͦͣͨ͟ΈΌ͔ͭͪͤͯΌ 

͎ͭͦͣͦͪ͊ͺ͙ΌΣ ͙͊ͯͭͦͨͫΌΦ ˤ͊͗ͤ·ͣ Ήͭ͊ͨͦͣ Ύ͍͡Ύ͔ͭͫΎ ͺ͙ͫ͊͟ͼ͙Ύ ͍͔ͫͻ ͒͊ͤͤ·ͻΣ ͍͟͡Ό;͊Ύ ͺ͎ͦͭͦͪ͊ͺ͙͙ ͙ ͫͻ͔ͣ· 

͍͔͔͙͚ͨͦͪ͗͒ͤΦ ̏ͭͦ ͍ͨͦͦ͘͡Ύ͔ͭ ͍͙ͯͫͭ͊ͤͦͭΈ ͭͦ;ͤ·͚ ͔ͣͻ͙͊ͤͣ͘ ͍ͭͪ͊ͣ τ ͤ ͙͔͊ͨͪͣͪΣ ͙ͨͪͦͤ͊͟Ό΅͙͔ ͔͙ͪ͊ͤͤΎΣ 

ͭͯͨͯΌ ͍ͭͪ͊ͣͯ ͙͙͡ ͫͦ;͔ͭ͊ͤͤ·͔ ͍͔͔͙ͨͦͪ͗͒ͤΎΣ ͙ ͔͔͙ͦͨͪ͒ͭ͡Έ ͍͔͙͔ͤ͊ͨͪ͊ͤ͡ ͙ ͙ͫͯ͡ ͍͔͚͍͙ͦ͒ͫͭ͘ΎΦ 

˻͔͔͔͙͔ͨͪ͒ͤ͡ ͍͔͔͙ͪͣͤ ͙ ͔ͣͻ͙͊ͤͣ͊͘ ͨͦͯ͡;͔͙ͤΎ ͍ͭͪ͊ͣ  

˻͔͔͔͙͔ͨͪ͒ͤ͡ ͍͔͔͙ͪͣͤ ͍ͭͪ͊ͣ ͎͔ͨͦͣͦ͊ͭ ͙ͦͭ͡;͙ͭΈ ͍͔͔͙ͨͦͪ͗͒ͤΎΣ ͨͦͯ͡;͔ͤͤ·͔ ͍ ͔ͣͦͣͤͭ ˨́˽Σ ͦͭ 

͔ͨͪ͒΄͔͍ͫͭͯΌ΅͙ͻ ͙͙͡ ͔ͨͦͫ͒ͯ͡Ό΅͙ͻ όώнϐΣ ώоϐύΦ ˤͪ͊;-Ή͔ͫͨͪͭ͟ ͦͼ͔͙͍͔ͤ͊ͭ ͼ͍͔ͭΣ ͨͦͭͤͦͫͭ͡Έ ͙ ͙͙ͫͭ͊͒ 

͙͍͔͙͊͗ͤ͘͡Ύ ͍͔͔͙͚ͨͦͪ͗͒ͤΣ ͊ ͔ͭ͊͗͟ ͫͦ;͔͙͔ͭ͊ͤ ͔͙͚ͪ͊ͤͤ ͫ ͎͙͙͒ͪͯͣ ͙͙ͨͪͤ͊͊ͣ͘͟Φ ˸͔ͻ͙͊ͤͣ͘ ͍ͭͪ͊ͣ· 

͙͙͔͊ͤ͊ͪͯͭͫ͘͡Ύ ͫ ͭͦ;͙͟ ͔͙ͪͤ͘Ύ ͺ͙͙͘;͔͎ͫͦͦ͟ ͍͔͚͍͙ͦ͒ͫͭ͘ΎΣ ͎ͯ͊͡ ͦͤͭ͊ͭ͊͟͟Σ ͙ͫͦͪͦͫͭ͟ ͍͙͔͙͒͗ͤΎ ͭͪ͊ͤͫͨͦͪͭ͊ 

͙ ͦ͋ͫͭͦΎ͔ͭ͡Έ͍ͫͭ ˨́˽Φ ͙̏ͭ ͒͊ͤͤ·͔ ͍͊͗ͤ· ͒͡Ύ ͔ͪͦͤͫͭͪͯ͟͟ͼ͙͙ ͍͙͚͊͊ͪ ͙ ͍͔͙ͯͫͭ͊ͤͦͤ͡Ύ ͍͙͍ͤͦͤ·ͻΦ 

˿͔ͯ͒͋ͤ͊Ύ Ή͔͙ͫͨͪͭ͊͘͟ ͙ ͔͔͔͙͔ͦͨͪ͒ͤ͡ ͭΎ͔͙͗ͫͭ ͍͔ͪ͒͊ ͍͒ͦͪͦ͘ΈΌ  

͔͙̏ͫͨͪͭ͊͘͟ ͍ͨͦͦ͘͡Ύ͔ͭ ͦͼ͔͙ͤͭΈ ͭΎ͔͗ͫͭΈ ͨͦͯ͡;͔ͤͤ·ͻ ͍͔͔͙͚ͨͦͪ͗͒ͤ ͙ ͙ͻ ͍͙͡Ύ͙͔ͤ ͤ͊ 

͙͔͔͗ͤ͒͘Ύ͔ͭ͡ΈͤͦͫͭΈ ͍ͨͦͫͭͪ͊͒͊΄͔͎ͦ όώоϐΣ ώпϐύΦ ˮͫͨͦ͡Έͯ͘ΌͭͫΎ ͙͔͙͙ͪͭͪ͟ ͔͎͎ͦͦ͟͡Σ ͔͔͎ͫͪ͒ͤͦ ͙ ͭΎ͎͗ͦͦ͟ ͍͔ͪ͒͊Σ 

͍͟͡Ό;͊Ύ ͍ͦͣͦ͗ͤͦͫͭ͘Έ ͍͔͔͚ͪͣͤͤͦ ͙͙͡ ͨͦͫͭͦΎ͚ͤͤͦ ͯͭͪ͊ͭ· ͙ͭͪͯ͒ͦͫͨͦͫͦ͋ͤͦͫͭΦ ́͊͊͟Ύ ͦͼ͔ͤ͊͟ ͙͔͔ͣͭ 

Ό͙͙ͪ͒;͔͔ͫͦ͟ ͤ͊͘;͔͙͔ͤ ͙ͨͪ ͙͍͔ͨͪ͡;͔͙͙ͤ ͟ ͍͔͍͔͙ͦͭͭͫͭͤͤͦͫͭ ͯ;͙͍͊ͫͭͤͦ͟ ˨́˽ ͙ ͙ͨͪ ͔ͦͣͨͤͫ͊͟ͼ͙͙ 

ͣͦͪ͊͡Έ͎ͤͦͦ ͙ ͔͙ͣ͊ͭͪ͊͡Έ͎ͤͦͦ ͯ΅͔ͪ͋͊Φ 

˾ͦ͡Έ Ή͔͙ͫͨͪͭ͘͟· ͍ ͔ͫͯ͒͋ͤͦͣ ͨͪͦͼ͔͔ͫͫ  

˿͔ͯ͒͋ͤͦ-͔͙ͣ͒ͼ͙ͤͫ͊͟Ύ Ή͔͙ͫͨͪͭ͊͘͟ Ύ͍͡Ύ͔ͭͫΎ ͟͡Ό;͔͍·ͣ ͔͒ͦ͊͊ͭ͘͟͡Έ͍ͫͭͦͣ ͍ ͎͍ͯͦͦͤ͡·ͻ ͙ 



˹ˢ̂̉˹̍˯ ˬ ̂˾˹ˢ˶ ζCOGNITIO RERUMη                    ISSN (p) 2412-9489 / ISSN (e) 2542-1026                    Ѕ11/ 2025 

 

 

113 

͎͙ͪ͊͗͒͊ͤͫ͟ͻ ͔͒͊͡ͻ ͨͦ ˨́˽ όώмϐΣ ώпϐύΦ ˻ͤ͊ ͍͔͔ͨͦ͒ͭͪ͗͒͊ͭ ͙͙͡ ͍͔͎͔ͦͨͪͦͪ͊ͭ ͍͔͙͙ͪͫ ͦ ͙ͨͪ;͙ͤ͊ͻ ͍͙͙͊͊ͪΣ 

͍͙͍͔ͯͫͭ͊ͤͦ͊ͭ͡ ͍͙͍͙͍ͤͦͤͦ͟Σ ͊ ͔ͭ͊͗͟ ͎͔ͨͦͣͦ͊ͭ ͫͯ͒ͯ ͦͼ͔͙ͤͭΈ ͔͔ͫͭͨͤΈ ͍͙ͤ·Σ ͫͦͦͭͤͦ΄͔͙͔ͤ ͍ͭͪ͊ͣ ͫ 

ͫͦ͋·͙ͭΎ͙ͣ ͙ ͍͙͡Ύ͙͔ͤ ͍͔ͤ΄͙ͤͻ ͺ͍͊ͭͦͪͦ͟ ό͎ͨͦͦ͒͊Σ ͒ͦͪͦ͗ͤͦ-ͭͪ͊ͤͫͨͦͪͭͤ·͔ ͍͙ͯͫͦ͡ΎΣ ͔ͭͻ͙ͤ;͔͔ͫͦ͟ 

ͫͦͫͭͦΎ͙͔ͤ ͭͪ͊ͤͫͨͦͪͭ͊ύΦ 

ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͍͔͔ͫͦͪͣͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡  

˿͍͔͔ͦͪͣͤͤ͊Ύ ͔ͫͯ͒͋ͤ͊Ύ ͔͙ͣ͒ͼ͙ͤ͊ ͙͍͊ͭͤͦ͟ ͙ͫͨͦ͡Έ͔ͯͭ͘ оD-͔ͪͦͤͫͭͪͯ͟͟ͼ͙ΌΣ ͦͣͨ͟ΈΌ͔͔ͭͪͤͦ 

͔͙͍͙͔ͣͦ͒ͪͦ͊ͤ͡Σ ͺ͎͔͙ͦͭͦͪ͊ͣͣͭͪΌ ͙ ͊͋ͦͪ͊ͭͦͪͤ͡·͔ ͔ͣͭͦ͒· ͒͡Ύ ͙͊ͤ͊͊͘͡ ͍ͭͪ͊ͣ όώнϐΣ ώоϐύΦ ̏ͭͦ ͍ͨͦͦ͘͡Ύ͔ͭ 

ͭͦ;ͤͦ ͔͔͙ͦͨͪ͒ͭ͡Έ ͙ͫͯ͡ ͙ ͍͔͙͔ͤ͊ͨͪ͊ͤ͡ ͍͔͚͍͙ͦ͒ͫͭ͘ΎΣ ͎ͯ͡· ͍͔͙ͫͭͦͤͦͤ͟͡Ύ ͙ ͙͙͒ͤ͊ͣͯ͟ ͍͙͔͙͒͗ͤΎ 

ͭͪ͊ͤͫͨͦͪͭ͊Φ ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͔ͭͻ͎͙͚ͤͦͦ͡ ͍ͨͦ·΄͔͊ͭ ͍͔͒ͦͫͭͦͪͤͦͫͭΈ Ή͔͙ͫͨͪͭ͘͟· ͙ ͙͔ͫͤ͗͊ͭ 

ͫͯ͋Ά͔͙͍ͭͤͦͫͭ͟Έ ͦͼ͔ͤͦ͟ Ή͔ͫͨͪͭ͊͟Φ 

˭͊͟͡Ό;͔͙͔ͤΥ ͤ͊͘;͔͙͔ͤ ͔͚ͫͯ͒͋ͤͦ ͔͙ͣ͒ͼ͙ͤ· ͒͡Ύ ͨͪͦͺ͙͙͙͊ͭ͟͟͡ ͙ ͍͙ͨͪ͊ͦͫͯ͒Ύ  

˿͔ͯ͒͋ͤ͊Ύ ͔͙ͣ͒ͼ͙ͤ͊ ͍ ͔͍͙͙ͪ͊ͫͫ͒ͦ͊ͤ͡ ˨́˽ ͙͎͔ͪ͊ͭ ͙͙ͪͭ͟;͔ͫͯ͟Ό ͪͦ͡ΈΣ ͔͔ͦ͋ͫͨ;͙͍͊Ύ ͤ͊ͯ;ͤͦ 

͍ͦ͋ͦͫͤͦ͊ͤͤ·͔ ͍·͍ͦ͒· ͦ ͔ͣͻ͙͔͊ͤͣ͘ ͍ͭͪ͊ͣΣ ͙ͻ ͭΎ͔͙͗ͫͭ ͙ ͙ͨͪ;͙ͤ͊ͻ ͙ͨͪͦͫ΄͔͍͙ͫͭΎ όώмϐΣ ώпϐύΦ ˽ͦͯ͡;͔ͤͤ·͔ 

͒͊ͤͤ·͔ ͎ͨͦͣͦ͊Όͭ ͍͙ͯͫͭ͊ͤͦͭΈ Ό͙͙ͪ͒;͔ͫͯ͟Ό ͍͔͍͔ͦͭͭͫͭͤͤͦͫͭΈΣ ͔͍͙ͨͪ͒ͦͭͪ͊ͭͭΈ ͍ͨͦͭͦͪͤ·͔ ͍͙͙͊͊ͪ ͙ 

ͪ͊ͪ͊͋͊ͭ͘·͍͊ͭΈ ͔ͣͪ· ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ͤ͊ ͎͒ͦͪͦ͊ͻΦ ˾͍͙͙͔͊ͭ͘ ͍͔͔ͫͦͪͣͤͤ·ͻ ͔͍ͣͭͦ͒ͦ ͙͊ͤ͊͊͘͡ ͍ͨͦ·΄͔͊ͭ 

Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ Ή͔͙ͫͨͪͭ͘͟· ͙ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͦ͋Ά͔͙͍͙ͭͤͦͫͭ͟ ͔ͫͯ͒͋ͤ·ͻ ͔ͪ΄͔͙͚ͤΦ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

мΦ ˢ͒ͦ ˢΦ˨Φ ˿͔ͯ͒͋ͤ͊Ύ ͔͙ͣ͒ͼ͙ͤ͊Υ ͯ;͔͙͋ͤ͟ ͒͡Ύ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͍͍ͯͦ͘Φ τ ˸ΦΥ ˸͔͙͒ͼ͙ͤ͊Σ нлнлΦ τ рмн ͫΦ τ 

˿Φ нллς250. URL: https:// medkniga.ru/books/ forensic2020. 

нΦ ˿͍ͭͪͯͦ͟ ˢΦˮΦΣ ˿͔͍ͪͦ ˤΦˤΦ ˿͔ͯ͒͋ͤ͊Ύ ͔͙ͣ͒ͼ͙ͤ͊ ͙ ͍͎͙ͭͪ͊ͣ͊ͭͦͦ͡ΎΦ τ ˸ΦΥ ˥̏˻́ˢ˾-˸͔͙͒͊Σ нлнмΦ τ оуп ͫΦ 

τ ˿ Φ мпнς198. URL: https:// geotar.ru/books/ forensic_trauma2021. 

оΦ ˾͔͍ͯ͒ͤ ˤΦˢΦ ˨ͦͪͦ͗ͤͦ-ͭͪ͊ͤͫͨͦͪͭͤ·͔ ͙ͨͪͦͫ΄͔͍͙ͫͭΎΥ ͨ͊ͭͦͺ͙͙͎͙ͦͦ͘͡Ύ ͙ ͔ͫͯ͒͋ͤͦ-͔͙ͣ͒ͼ͙ͤͫ͊͟Ύ 

Ή͔͙ͫͨͪͭ͊͘͟Φ τ ˿ ˽͋ΦΥ ˽͙͔ͭͪΣ нлмфΦ τ пон ͫΦ τ ˿ Φ ууς130. URL: https:// piter.com/books/  

RTA_pathophys2019. 

пΦ ͍̉͊ͦ͊͘ ˮΦ˩Φ ό͔ͪ͒ΦύΦ ˻͋΅͊Ύ ͔ͫͯ͒͋ͤ͊Ύ ͔͙ͣ͒ͼ͙ͤ͊Υ ͍͍ͪͯͦͦ͒ͫͭͦ͟Φ τ ˸ ΦΥ ˥̏˻́ˢ˾-˸͔͙͒͊Σ нлннΦ τ рсл ͫΦ τ 

˿Φ нмлς250. URL: https:// geotar.ru/catalog/ forensic2022. 

ϭs ͔͍ͭ͊͊ ˥Φ˴Φ, 2025 
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˥͍͊͊ͤ͒͊ͪͦ͡ ˢΦˢΦ 

˽͔͍͔ͪͨͦ͒͊͊ͭ͡Έ 

˥͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͔͙ͣ͒ͼ͙͙͚ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ ͙͔͙ͣͤ ˸·ͪ͊ͭ͊ ˥͊ͪͪ·͔͍͊  

͎Φ ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 

 

˽˻˹̒́ˮ˩ ˮ ˿̂̋˹˻˿́̎ ˸˩˨ˮ̇ˮ˹˿˴˻˯ ˨˩˻˹́˻˶˻˥ˮˮ ˤ ˿˻ˤ˾˩˸˩˹˹˻˸ ˭˨˾ˢˤ˻˻̆˾ˢ˹˩˹ˮˮ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

ˤ ͚͒͊ͤͤͦ ͔ͪ͊͋ͦͭ ͙͍ͪ͊ͫͫͣ͊ͭͪ͊ΌͭͫΎ ͔͔͙ͭͦͪͭ;͔͙͔ͫ͟ ͍ͦͫͤͦ· ͙ ͙ͨͪ͊ͭ͟;͔͔ͫͦ͟ ͤ͊͘;͔͙͔ͤ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ 

͔͎͙͙͒ͦͤͭͦͦ͡ ͍ ͙͔͔ͫͫͭͣ ͍͔͔͎ͫͦͪͣͤͤͦͦ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎΦ ˾͊ͫͪ͟·͍͔͊ͭͫΎ ͨͦͤΎ͙͔ͭ ͔͎͙͙͒ͦͤͭͦͦ͡ ͊͟͟ ͙ͤ͊ͯ͟ 

ͦ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ·ͻ ͦ͋Ύ͊ͤͤͦͫͭ͘Ύͻ ͙ Ή͙ͭ;͔͙ͫ͟ͻ ͙ͨͪͤͼ͙ͨ͊ͻ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͙͍ͪ͊͋ͦͭͤͦ͟Φ ˻͔ͫͦ͋ͦ 

͍͙͙͔ͤͣ͊ͤ ͔ͯ͒͡Ύ͔ͭͫΎ ͣͦͪ͊͡Έͤͦ-͍͍͔ͤͪ͊ͫͭͤͤ·ͣ ͔͊ͫͨͭ͊ͣ͟ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͍ͪ͊;͊Σ ͍ͦͨͪͦͫ͊ͣ 
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͍͙͊ͣͦͦͭͤͦ͘΄͔͙͚ͤ ͔ͣ͗͒ͯ ͔͙ͣ͒ͼ͙͙ͤͫͣ͟ ͔ͨͪͫͦͤ͊ͦͣ͡ ͙ ͨ͊ͼ͙͔ͤͭͦͣΣ ͊ ͔ͭ͊͗͟ ͫͦ͋͡Ό͔͙͒ͤΌ Ή͙ͭ;͔͙ͫ͟ͻ 

ͤͦͪͣ ͍ ͍͙ͯͫͦ͡Ύͻ ͔ͭͻ͎͙ͤͦͦ͡;͔͎ͫͦͦ͟ ͎͔ͨͪͦͪͫͫ͊ ͔͙ͣ͒ͼ͙ͤ·Φ ˢ͙͙͔ͤ͊ͪͯͭͫ͘͡Ύ ͪͦ͡Έ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ 

͔͎͙͙͒ͦͤͭͦͦ͡ ͍ ͺ͙͍͙͙ͦͪͣͪͦ͊ͤ ͍͔͙͒ͦͪΎΣ ͎͙ͯͣ͊ͤͣ͊͘ ͙ ͍͔͍͔͙ͦͭͭͫͭͤͤͦͫͭ ͍ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ ͔͔ͫͪ͒Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ  

͔͙ͣ͒ͼ͙ͤͫ͊͟Ύ ͔͎͙͒ͦͤͭͦͦ͡ΎΣ Ή͙ͭ͊͟Σ ͣͦͪ͊͡ΈΣ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ·͔ ͦ͋Ύ͙͊ͤͤͦͫͭ͘Σ ͍ͪ͊; ͙ ͨ͊ͼ͙͔ͤͭΣ 

͍͒ͪ͊ͦͦ͘ͻ͔͙͔ͪ͊ͤͤΣ ͍͔͍͔ͦͭͭͫͭͤͤͦͫͭΈΣ ͎͙ͯͣ͊ͤͣ͘. 

 

˸͔͙͒ͼ͙ͤͫ͊͟Ύ ͒ ͔͎͙ͦͤͭͦͦ͡Ύ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ ͙͔ͫͫͭͣͯ ͣͦͪ͊͡Έͤͦ-Ή͙ͭ;͔͙ͫ͟ͻ ͤͦͪͣ ͙ ͙ͨͪͤͼ͙͍ͨͦΣ 

͔͎͙ͪͯͪͯ͡Ό΅͙ͻ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͔ͤͦ ͍͔͔͙͔ͨͦ͒ͤ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͙͍ͪ͊͋ͦͭͤͦ͟Φ ˻ͤ͊ ͍͟͡Ό;͔͊ͭ ͍͙ͨͪ͊͊͡ 

ͦ͋΅͔͙ͤΎ ͍ͪ͊;͊ ͫ ͨ͊ͼ͙͔ͤͭͦͣΣ ͔͎͙ͦ͊ͣ͟͡͡ ͙ ͦ͋΅͔͍ͫͭͦͣ ͍ ͼ͔ͦͣ͡Φ ˻͍ͫͤͦͤ͊Ύ ͼ͔͡Έ ͔͎͙͙͒ͦͤͭͦͦ͡ τ 

͔͔ͦ͋ͫͨ;͔͙͔ͤ ͍·͎ͫͦͦͦ͟ ͍ͯͪͦͤΎ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ ͍͔͍͔͙ͦͭͭͫͭͤͤͦͫͭ ͙ ͎͎ͯͣ͊ͤͤͦͦ ͦͭͤͦ΄͔͙ͤΎ ͟ ;͔͍͔ͦͯ͟͡Φ 

ˤ ͍͔͔ͫͦͪͣͤͤͦͣ ͙͔ͣͪ ͤ͊͘;͔͙͔ͤ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͔͎͙͙͒ͦͤͭͦͦ͡ ͍͔ͦͪ͊ͫͭ͊ͭ͘ ͍͔͔ͣͫͭ ͫ ͍͙͙͔ͪ͊ͭͣ͘ ͔ͭͻ͎͙͚ͤͦͦ͡ 

͙ ͔͙ͣ͒ͼ͙ͤ·Φ 

ˮ͙ͫͭͦ͟ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͔͎͙͙͒ͦͤͭͦͦ͡ ͍ͦͫͻͦ͒Ύͭ ͟ ͔͍͙͒ͪͤͣ ͍͔͔ͪͣͤ͊ͣΣ ͎ͦ͒͊͟ ˥͙ͨͨͦͪ͊ͭ͟ 

ͫͺ͙͍ͦͪͣͯͪͦ͊͡͡ ͍ͦͫͤͦ· ͍ͪ͊;͔͚͋ͤͦ Ή͙͙ͭ͟Φ ˩͎ͦ ͟͡Ύ͍ͭ͊ ͫͭ͊͊͡ ͙͍ͫͣͦͦͣ͡ ͣͦͪ͊͡Έ͎ͤͦͦ ͎͒ͦ͊͡ ͍ͪ͊;͊ ͔͔ͨͪ͒ 

ͨ͊ͼ͙͔ͤͭͦͣ ͙ ͦ͋΅͔͍ͫͭͦͣΦ ˿ͦ ͍͔͔͔ͪͣͤͣ Ή͙ͭ ͙ͨͪͤͼ͙ͨ· ͍͔ͫͦͪ΄͔͍͍͙ͤͫͭͦ͊ͫ͡ΈΣ ͙͊͒͊ͨͭͪͯΎͫΈ ͟ ͍ͤͦ·ͣ 

͔͙ͪ͊͡Ύͣ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͙͙ͨͪ͊ͭ͟͟Φ ˿͔͎ͦ͒ͤΎ ͔͎͙͒ͦͤͭͦͦ͡Ύ ͦ͋Ά͔͙͒ͤΎ͔ͭ ͺ͙ͦͫͦ͡ͺ͙͔ͫ͟Σ ͣͦͪ͊͡Έͤ·͔ ͙ 

͍͍ͨͪ͊ͦ·͔ ͔͊ͫͨͭ͟· ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͔͙ͣ͒ͼ͙͎ͤͫͦͦ͟ ͙ͪ͊͋ͦͭͤ͊͟Φ 

˿͍͔͔ͦͪͣͤͤ͊Ύ ͔͙ͣ͒ͼ͙ͤͫ͊͟Ύ ͔͎͙͒ͦͤͭͦͦ͡Ύ ͍ͦͫͤͦ·͍͔͊ͭͫΎ ͤ͊ ͎͙͔ͯͣ͊ͤͣ͘Σ ͙͔͙͙ͣͦͫͪ͒͡ ͙ ͍͔͙͙ͯ͊͗ͤ ͟ 

;͔͍͔ͦ͡;͔ͫͦͣͯ͟ ͙͍͒ͦͫͭͦͤͫͭͯΦ ˻ͤ͊ ͍͔ͤ͊ͨͪ͊ͤ͊͡ ͤ͊ ͫͦͻ͔͙͔ͪ͊ͤͤ ͍͒ͦͪͦ͘ΈΎ ͙ ͙͙͗ͤ͘ ;͔͍͔ͦ͊͟͡Σ ͔͍͙͙ͤ͊ͫͣͦ͘ 

ͦͭ ͔͎ͦ ͫͦͼ͙͊͡Έ͎ͤͦͦ ͫͭ͊ͭͯͫ͊Σ ͨͦ͊͡Σ ͍ͦͪ͊ͫͭ͊͘ ͙͙͡ ͍͔͙͍͔͙ͪͦͫͨͦ͒͊ͤΎΦ ͙̏ͭ ͙ͨͪͤͼ͙ͨ· ͔͔ͦͨͪ͒͡ΎΌͭ 

͍͍͔ͤͪ͊ͫͭͤͤ·͔ ͙͔͙ͦͪͤͭͪ· ͔͙ͣ͒ͼ͙͎ͤͫͦͦ͟ ͔ͫͨͼ͙͙͊ͫͭ͊͡Φ ˻͙ͤ ͫͯ͗͊ͭ͡ ͺ͔ͯͤ͒͊ͣͤͭͦͣ ͍͔͙͔͒ͦͪͭ͡Έͤ·ͻ 

ͦͭͤͦ΄͔͙͚ͤ ͔ͣ͗͒ͯ ͍ͪ͊;ͦͣ ͙ ͨ͊ͼ͙͔ͤͭͦͣΦ 

˻͙͒ͤͣ ͙͘ ͼ͔ͤͭͪ͊͡Έͤ·ͻ Ή͔͔͍ͣͤͭͦ͡ ͔͎͙͙͒ͦͤͭͦͦ͡ Ύ͍͡Ύ͔ͭͫΎ ͍͔͙͔ͯ͊͗ͤ ͟ ͙͡;͙ͤͦͫͭ ͨ͊ͼ͙͔ͤͭ͊Φ 

˸͔͙͒ͼ͙͙͚ͤͫ͟ ͙ͪ͊͋ͦͭͤ͟ ͦ͋Ύ͊ͤ͘ ͫͦͻͪ͊ͤΎͭΈ ͦͤ͟ͺ͙͔͒ͤͼ͙͊͡ΈͤͦͫͭΈΣ ͨͪͦΎ͍͡ΎͭΈ ͭ͊ͭ͟ ͙ ͔͔͙͔ͭͪͨͤΦ ˤͪ͊; 

͔͒ͦ͗ͤ͡ ͔ͯͣͭΈ ͫͯ͡΄͊ͭΈ ͙ ͙ͨͦͤͣ͊ͭΈ Ήͣͦͼ͙ͦͤ͊͡Έ͔ͤͦ ͫͦͫͭͦΎ͙͔ͤ ͋ͦ͡Έ͎ͤͦͦΦ ́ͦ͡Έͦ͟ ͭ͊͟ ͍ͦͣͦ͗ͤͦ͘ 

͙͔ͫͦ͒͊ͤ͘ ͊ͭͣͦͫͺ͔ͪ· ͍͔͙͒ͦͪΎΣ ͦͭͦͪ͊͟Ύ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͔ͯͫͨ΄ͤͦͣͯ ͔͡;͔͙ͤΌΦ 

͙̏ͭ;͔͙͔ͫ͟ ͤͦͪͣ· ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͔͎͙͙͒ͦͤͭͦͦ͡ ͔͎͙ͪͯͪͯ͡Όͭ ͔ͭ͊͗͟ ͍͔͔͙͔ͨͦ͒ͤ ͍ ͭͪͯ͒ͤ·ͻ ͙ 

ͦͤ͟ͺ͙ͭͤ͟͡·ͻ ͙ͫͭͯ͊ͼ͙ΎͻΦ ˤͪ͊; ͙͍͔ͫͭ͊͊ͭͫ͟͡Ύ ͫ ͣͦͪ͊͡Έͤ·ͣ ͍·͋ͦͪͦͣΣ ͎ͦ͒͊͟ ͙͔͔ͤͭͪͫ· ͨ͊ͼ͙͔ͤͭ͊ 

͙͍͔ͨͪͦͭͦͪ;͊ͭ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ·ͣ ͙͙͡ ͙͡;ͤ·ͣ ͔͔͙ͯ͋͗͒ͤΎͣΦ ˤ ͙ͭ͊͟ͻ ͫͯ͡;͊Ύͻ ͔ͫͨͼ͙͙͊ͫͭ͡ ͦ͋Ύ͊ͤ͘ 

͍͍͍ͪͯͦͦ͒ͫͭͦ͊ͭ͟ΈͫΎ ͙ͨͪͤͼ͙ͨͦͣ ζ͔ͤ ͍͔͙ͤ͊ͪ͒ηΦ ̏ͭͦͭ ͙ͨͪͤͼ͙ͨ Ύ͍͡Ύ͔ͭͫΎ ͔͎ͪ͊ͯͦ͟͡Έͤ·ͣ ͔͊ͣͤͣ͟ ͍͔͚ͫ 

͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͙ͣͦͪ͊͡Φ 

˨͔͎͙ͦͤͭͦͦ͡Ύ ͔ͭ͊͗͟ ͍͟͡Ό;͔͊ͭ ͍͙ͨͪ͊͊͡ ͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘Ύ ͔ͣ͗͒ͯ ͔͙ͣ͒ͼ͙͙͙ͤͫͣ͟ ͙͙ͪ͊͋ͦͭͤ͊ͣ͟Φ 

˴͔͙͍ͦͭ͟͡͡ ͔͒ͦ͗ͤ͡ ͋·ͭΈ ͍ͦͫͤͦ͊ͤ ͤ͊ ͍͙͊ͣͤͦͣ͘ ͍͔͙͙ͯ͊͗ͤΣ ͔͔ͨͦ͒͒ͪ͗͟ ͙ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ 

͙͙ͫͦ͒͊ͪͤͦͫͭ͡Φ ˹͊ͪͯ΄͔͙͔ͤ Ή͙ͭͻ ͙ͨͪͤͼ͙͍ͨͦ ͔ͣͦ͗ͭ ͙͍͔͙ͨͪͫͭ ͟ ͙͔͙ͫͤ͗ͤΌ ͊͟;͔͍ͫͭ͊ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ 

ͨͦͣͦ΅͙Φ ˽ͦΉͭͦͣͯ ͫͨͦ͡;͖ͤͤͦͫͭΈ ͙ ͍͙͙͙͔͊ͣͦͨͦͤͣ͊ͤ͘ ͍ ͔͙ͣ͒ͼ͙ͤͫͦͣ͟ ͔͙͍͔ͦͭ͟͟͡͡ ͙͔ͣΌͭ 

͔͍͔͔͔ͨͪͦͫͭͨͤͤͦ ͤ͊͘;͔͙͔ͤΦ 

ˤ ͍͔͔ͫͦͪͣͤͤͦͣ ͍͒ͪ͊ͦͦ͘ͻ͔͙͙ͪ͊ͤͤ ͋ͦ͡Έ΄͔ͦ ͤ͊͘;͔͙͔ͤ ͙͔͔ͣͭ ͙ͦͣͣͯͤ͊͟͟ͼ͙Ύ ͔ͣ͗͒ͯ ͍ͪ͊;ͦͣ ͙ 

ͨ͊ͼ͙͔ͤͭͦͣΦ ˹͔͍͙ͨͪ͊͡Έ͔ͤͦ ͦ͋΅͔͙͔ͤ ͔ͣͦ͗ͭ ͍·͍͊ͭ͘Έ ͔͍͔͙͔ͤ͒ͦͪΣ ͔͍͎ͭͪͦͯ ͙͙͡ ͎͔͙͊ͪͫͫΌΦ ˨͔͎͙ͦͤͭͦͦ͡Ύ 

͔͔ͭͪ͋ͯͭ ͦͭ ͍ͪ͊;͊ ͔͙ͯͣͤΎ ͍͙ͨͪ͊͡Έͤͦ ͙ͨͦ͒͋ͪ͊ͭΈ ͍ͫͦ͊͡Σ ͍·ͪ͊͗͊ͭΈ ͫͦ;͍͍͙͔ͯͫͭ ͙ ͫͦͻͪ͊ͤΎͭΈ 

ͨͪͦͺ͔͙ͫͫͦͤ͊͡ΈͤͯΌ ͙͒ͫͭ͊ͤͼ͙ΌΦ ͙̏ͣͨ͊ͭΎ ͙ ͍͙͙͔ͤͣ͊ͤ ͟ ͔͒ͭ͊͡Ύͣ ͔͒͊͡Όͭ ͔͙ͣ͒ͼ͙ͤͫͯ͟Ό ͨͦͣͦ΅Έ ͔͔͋ͦ͡ 

;͔͍͔ͦ͡;͚ͤͦΦ 

˻͔ͫͦ͋ͦ ͔ͣͫͭͦ ͍ ͔͎͙͙͒ͦͤͭͦͦ͡ ͙͔͊ͤͣ͊ͭ͘ ͍ͦͨͪͦͫ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͚ͭ͊ͤ·Φ ˿ͦͻ͔͙͔ͪ͊ͤͤ 

ͦͤ͟ͺ͙͔͒ͤͼ͙͊͡Έ͙ͤͦͫͭ τ ͔ͤ ͭͦ͡Έͦ͟ ͣͦͪ͊͡Έͤ·͚ ͎͒ͦ͡Σ ͤͦ ͙ Ό͙͙ͪ͒;͔ͫ͊͟Ύ ͦ͋Ύ͊ͤͤͦͫͭ͘Έ ͍ͪ͊;͊Φ 

˾͎͊͊͘͡΄͔͙͔ͤ ͍͔͔͙͚ͫ͒ͤ ͦ ͨ͊ͼ͙͔͔ͤͭ ͨͦ͒ͪ·͍͔͊ͭ ͍͔͙͔͒ͦͪ ͙ ͤ͊ͪͯ΄͔͊ͭ Ή͙ͭ;͔͙͔ͫ͟ ͙ͨͪͤͼ͙ͨ· ͨͪͦͺ͔͙͙ͫͫΦ 
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˽ͦΉͭͦͣͯ ͔͙ͣ͒ͼ͙͙͔ͤͫ͟ ͙͙ͪ͊͋ͦͭͤ͟ ͒ͦ͗ͤ͡· ͨͪͦΎ͍͡ΎͭΈ ͦͫͦ͋ͯΌ ͦͫͭͦͪͦ͗ͤͦͫͭΈ ͙ͨͪ ͦ͋ͪ͊΅͔͙͙ͤ ͫ ͙͡;͚ͤͦ 

͙ͤͺͦͪͣ͊ͼ͙͔͚Φ 

˸͔͙͒ͼ͙ͤͫ͊͟Ύ ͔͎͙͒ͦͤͭͦͦ͡Ύ ͔ͭͫͤͦ ͍ͫΎ͊ͤ͊͘ ͫ ͙͋ͦΉ͙͚ͭͦ͟Σ ͦͭͦͪ͊͟Ύ ͙ͯ͘;͔͊ͭ ͣͦͪ͊͡Έͤ·͔ ͔ͨͪͦ͋ͣ͡·Σ 

͍͙ͦͤ͊͘͟Ό΅͙͔ ͍ ͔ͪͯ͘͡Έ͔ͭ͊ͭ ͤ͊ͯ;ͤͦ-͔ͭͻ͙ͤ;͔͎ͫͦͦ͟ ͎͔ͨͪͦͪͫͫ͊Φ ˹͍ͦ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡Σ ͙͔ͭ͊͟ ͊͟͟ ͎͔ͤͤ͊Ύ 

͙͔͔͙ͤ͗ͤͪΎ ͙ ͎͙ͭͪ͊ͤͫͨ͊ͤͭͦͦ͡͡ΎΣ ͍ͫͭ͊Ύͭ ͔͔ͨͪ͒ ͍ͪ͊;͙͊ͣ ͫͦ͗ͤ͡·͔ Ή͙ͭ;͔͙͔ͫ͟ ͍ͦͨͪͦͫ·Φ ˹͔ͦ͋ͻ͙ͦ͒ͣͦ 

ͯ;͙ͭ·͍͊ͭΈ ͔ͤ ͭͦ͡Έͦ͟ ͤ͊ͯ;ͤͯΌ ͼ͔͔ͫͦͦ͋ͪ͊ͤͦͫͭ͘͡ΈΣ ͤͦ ͙ ͣͦͪ͊͡Έͤ·͔ ͔͍͙ͨͦͫ͒ͫͭ͡Ύ ͔ͪ΄͔͙͚ͤΦ ͙́͊ͣ͟ 

ͦ͋ͪ͊ͦͣ͘Σ ͔͎͙͒ͦͤͭͦͦ͡Ύ ͎͔ͨͦͣͦ͊ͭ ͫͦͻͪ͊ͤΎͭΈ ͋͊͊ͤͫ͡ ͔ͣ͗͒ͯ ͚ͤ͊ͯͦ͟ ͙ ;͔͍͔ͦ͡;ͤͦͫͭΈΌΦ 

˿ ͍͙͙͔ͪ͊ͭͣ͘ ;͚͊ͫͭͤͦ ͔͙ͣ͒ͼ͙ͤ· ͙ ͔ͦͣͣͪ͟ͼ͙͙͊͊͘͡ͼ͙͔͚ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎ ͍͔ͦͪ͊ͫͭ͊ͭ͘ ͙ͪͫ͟ ͯͭͪ͊ͭ· 

ͣͦͪ͊͡Έͤ·ͻ ͙͔͙͍ͦͪͤͭͪͦΦ ˤͪ͊; ͔ͣͦ͗ͭ ͫͭͦͤͯͭ͟͡ΈͫΎ ͫ ͦͤ͟ͺ͙ͭͦͣ͟͡ ͔ͣ͗͒ͯ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ·ͣ ͎͒ͦͦͣ͡ ͙ 

͔͙ͣ͊ͭͪ͊͡Έ͚ͤͦ ͍·͎͚ͦ͒ͦΦ ˸͔͙͒ͼ͙ͤͫ͊͟Ύ ͔͎͙͒ͦͤͭͦͦ͡Ύ ͎͔ͨͦͣͦ͊ͭ ͫͦͻ͙ͪ͊ͤͭΈ ͙͙͔ͨͪͦͪͭͭ ͙͔͔͍ͤͭͪͫͦ 

ͨ͊ͼ͙͔ͤͭ͊Φ ˻ͤ͊ ͙͔ͤ͊ͨͦͣͤ͊ͭΣ ;ͭͦ ͙͙͔ͫͭͤͤͦ ͙͍͙͔ͨͪ͊ͤ͘ ͍ͪ͊;͊ τ ͨ ͎ͦͣͦ͊ͭΈ ͡Ό͒ΎͣΣ ͊ ͔ͤ ͙͍͔͊ͭ͘͟͡Έ ͍·͎ͦ͒ͯΦ 

ˤ͊͗ͤ·ͣ ͔͊ͫͨͭͦͣ͟ ͔͎͙͙͒ͦͤͭͦͦ͡ Ύ͍͡Ύ͔ͭͫΎ ͫͦ͋͡Ό͔͙͔͒ͤ ͍͔͍ͪ͊ͤͫͭ͊ ͨ͊ͼ͙͔͍ͤͭͦΦ ˤͪ͊; ͦ͋Ύ͊ͤ͘ 

͙͍ͦ͒ͤ͊ͦͦ͟ ͙ͦͭͤͦͫͭΈͫΎ ͟ ͊͗͒ͦͣͯ͟Σ ͔͍͙͙ͤ͊ͫͣͦ͘ ͦͭ ͤ͊ͼ͙ͦͤ͊͡Έ͙ͤͦͫͭΣ ͫͦͼ͙͊͡Έ͎ͤͦͦ ͔͙ͨͦͦ͗ͤ͡Ύ ͙͙͡ 

͙͡;ͤ·ͻ ͔͔͙͚ͯ͋͗͒ͤΦ ˶Ό͋͊Ύ ͺͦͪͣ͊ ͙͙͙͒ͫͪͣͤ͊͟ͼ͙͙ ͔͍͔͙ͤͫͦͣͫͭͣ͊ ͫ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ Ή͙͚ͭͦ͟Φ 

˾͍͍͙͔͊ͤͦͨͪ͊ ͙ ͍͔͙͍ͫͨͪ͊͒ͦͫͭ͡Έ ͔ͯͪͨ͟͡ΎΌͭ ͍͔͙͔͒ͦͪ ͦ͋΅͔͍ͫͭ͊ ͟ ͙͔͔ͫͫͭͣ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎΦ 

ˤ ͨͪͦͼ͔͔ͫͫ ͦ͋ͯ;͔͙ͤΎ ͋ͯ͒ͯ΅͙͔ ͍ͪ͊;͙ ͙ͯ͘;͊Όͭ ͍ͦͫͤͦ· ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͔͎͙͙͒ͦͤͭͦͦ͡ ͊͟͟ 

͔ͤͦͭΆ͔͔ͣͣͯ͡Ό ;͊ͫͭΈ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ ͎͍͙ͨͦ͒ͦͭͦ͟Φ ̏ͭͦ ͺ͙͔ͦͪͣͪͯͭ ͯ ͙ͤͻ ;͍͍ͯͫͭͦ ͣͦͪ͊͡Έ͚ͤͦ 

͍͔͍͔͙ͦͭͭͫͭͤͤͦͫͭ ͙ Ή͙͙ͣͨ͊ͭΦ ˸͚ͦͦ͒ͦ͡ ͔ͫͨͼ͙͙͊ͫͭ͡ ͔͒ͦ͗ͤ͡ ͙ͨͦͤͣ͊ͭΈΣ ;ͭͦ ͍ͪ͊;͔͋ͤ͊Ύ ͨͪͦͺ͔͙ͫͫΎ ͔͔ͭͪ͋ͯͭ 

͔ͤ ͭͦ͡Έͦ͟ ͙͚ͤ͊ͤ͘Σ ͤͦ ͙ ͍·͚ͫͦͦ͟ ͒ͯͻ͍͚ͦͤͦ ͯ͟͡Έͭͯͪ·Φ ˨͔͎͙ͦͤͭͦͦ͡Ύ ͍͙ͫͭ͊ͤͦͭͫΎ ;͊ͫͭΈΌ ͍͔͔͎ͤͯͭͪͤͤͦ ͙ͣͪ͊ 

͍ͪ͊;͊Φ 

ˤ͊͗ͤ·ͣ ͍͔͙͔ͤ͊ͨͪ͊ͤͣ͡ ͍͙͙ͪ͊ͭ͘Ύ ͍͔͔͚ͫͦͪͣͤͤͦ ͔͎͙͙͒ͦͤͭͦͦ͡ Ύ͍͡Ύ͔ͭͫΎ ͙ͨͫͻ͎͙ͦͦ͡;͔ͫ͊͟Ύ 

͎͍ͨͦ͒ͦͭͦ͊͟ ͔͙ͣ͒ͼ͙͎ͤͫͦͦ͟ ͔ͨͪͫͦͤ͊͊͡Φ ˤͪ͊; ͔͒ͦ͗ͤ͡ ͔ͯͣͭΈ ͍ͫͨͪ͊͡ΎͭΈͫΎ ͫͦ ͔ͫͭͪͫͫͦͣΣ ͫͦͻͪ͊ͤΎͭΈ 

͙͔ͫ͊ͣͦͦ͋͊͒͊ͤ͡ ͙ Ήͣͦͼ͙ͦͤ͊͡ΈͤͯΌ ͚ͯͫͭͦ;͙͍ͦͫͭΈΦ ̏ͭͦ ͔ͦͫͦ͋ͤͤͦ ͍͊͗ͤͦ ͙ͨͪ ͔ͪ͊͋ͦͭ ͫ ͭΎ͔͗͡·͙ͣ 

ͨ͊ͼ͙͔͙ͤͭ͊ͣ ͙͙͡ ͍ ͍͙ͯͫͦ͡Ύͻ ;͔͍ͪ͘·;͚͊ͤ·ͻ ͙ͫͭͯ͊ͼ͙͚Φ ͙̏ͭ;͔ͫ͊͟Ύ ͚ͫͭͦͦͫͭ͟Έ ͎͔ͨͦͣͦ͊ͭ ͔ͫͨͼ͙͙͊ͫͭͯ͡ 

͔͚͍͍͒ͫͭͦ͊ͭΈ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤͦ ͙ ͔ͫ͒ͪ͗͊ͤͤͦΦ 

ˤ Ήͨͦͻͯ ͼ͙ͺ͍͙ͪͦ͊͘ͼ͙͙ ͙ ͔͔͔͙ͭͣ͒͡ͼ͙ͤ· ͔͙ͣ͒ͼ͙ͤͫ͊͟Ύ ͔͎͙͒ͦͤͭͦͦ͡Ύ ͙͔͔ͨͪͦ͋ͪͭ͊ͭ ͍ͤͦ·͔ ͺͦͪͣ·Φ 

ˤͪ͊;͔͋ͤ͊Ύ ͚ͭ͊ͤ͊Σ Ή͔ͭͪͦͤͤ͟͡·͔ ͋͊͘· ͒͊ͤͤ·ͻ ͙ ͙͒ͫͭ͊ͤͼ͙ͦͤͤ·͔ ͦͤͫͯ͟͡Έͭ͊ͼ͙͙ ͔ͭͪ͋ͯΌͭ ͎ͦͫͦ͋ͦͦ 

͍͙͙ͤͣ͊ͤΎ ͟ ͍ͦͨͪͦͫ͊ͣ ͦͤ͟ͺ͙͔͒ͤͼ͙͊͡Έ͙ͤͦͫͭΦ ˿͍͔͔ͦͪͣͤͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡ ͒ͦ͗ͤ͡· ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘ΈͫΎ 

͍͔͍͔ͦͭͭͫͭͤͤͦ ͙ ͫ ͫͦ͋͡Ό͔͙͔͒ͤͣ Ή͙ͭ;͔͙ͫ͟ͻ ͤͦͪͣΦ ̏ͭͦ ͍ͨͦͦ͘͡Ύ͔ͭ ͫͦͻ͙ͪ͊ͤͭΈ ͍͔͙͔͒ͦͪ ͨ͊ͼ͙͔͍ͤͭͦ ͍ ͍ͤͦ·ͻ 

͍͙ͯͫͦ͡ΎͻΦ 

˨͔͎͙ͦͤͭͦͦ͡;͔͙͔ͫ͟ ͙ͨͪͤͼ͙ͨ· ͙͎ͪ͊Όͭ ͋ͦ͡Έ΄ͯΌ ͪͦ͡Έ ͍ ͺ͙͍͙͙ͦͪͣͪͦ͊ͤ ͦ͋΅͔͍͔͎ͫͭͤͤͦͦ ͔͙ͣͤͤΎ ͦ 

͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͙ͪ͊͋ͦͭͤ͊͟ͻΦ ˤͪ͊;Σ ͨͪͦΎ͍͡ΎΌ΅͙͚ ͎͙ͯͣ͊ͤͣ͘ ͙ ;͔ͫͭͤͦͫͭΈΣ ͔ͯͪͨ͟͡Ύ͔ͭ ͍͙͔͊ͭͦͪͭͭ ͍͔͚ͫͦ 

ͨͪͦͺ͔͙͙ͫͫΦ ˹͊ͪͯ΄͔͙͔ͤ Ή͙ͭ;͔͙ͫ͟ͻ ͤͦͪͣΣ ͙͍ͤ͊ͨͪͦͭΣ ͙͔ͫͤ͗͊ͭ ͔͙ͨͪͫͭ͗ ͔͙ͣ͒ͼ͙ͤ·Φ ˽ͦΉͭͦͣͯ ͫͦ͋͡Ό͔͙͔͒ͤ 

͔͎͙͒ͦͤͭͦͦ͡;͔͙ͫ͟ͻ ͍͙ͨͪ͊͡ ͍͊͗ͤͦ ͔ͤ ͭͦ͡Έͦ͟ ͒͡Ύ ͔ͦͭ͒͡Έ͎ͤͦͦ ͔ͫͨͼ͙͙͊ͫͭ͊͡Σ ͤͦ ͙ ͒͡Ύ ͍͔͎ͫͦ ͦ͋΅͔͍ͫͭ͊Φ 

˭͊͟͡Ό;͔͙͔ͤ 

ˤ ͊͘͟͡Ό;͔͙͔ͤ ͔͔ͫ͒ͯͭ͡ ͔͙ͦͭͣͭͭΈΣ ;ͭͦ ͔͙ͣ͒ͼ͙ͤͫ͊͟Ύ ͔͎͙͒ͦͤͭͦͦ͡Ύ τ Ήͭͦ ͔ͤ ͨͪͦͫͭͦ ͤ͊͋ͦͪ ͍͙ͨͪ͊͡Σ ͊ 

ͺ͙ͦͫͦ͡ͺ͙Ύ ͍ͪ͊;͔͚͋ͤͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΦ ˻ͤ͊ ͦ͋Ά͔͙͒ͤΎ͔ͭ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ·͔ ͙ͤ͊ͤ͘Ύ ͙ ͣͦͪ͊͡Έͤ·͔ 

ͼ͔͙ͤͤͦͫͭΣ ͍͔ͤ͊ͨͪ͊ͤͤ͡·͔ ͤ͊ ͎͋͊ͦ͡ ;͔͍͔ͦ͊͟͡Φ ˿ͦ͋͡Ό͔͙͔͒ͤ ͔͖ ͙ͨͪͤͼ͙͍ͨͦ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͔͔͙ͯͪͨͤ͟͡Ό 

͍͔͙͒ͦͪΎ ͔ͣ͗͒ͯ ͍ͪ͊;ͦͣ ͙ ͦ͋΅͔͍ͫͭͦͣΦ ˸͔͙͒ͼ͙ͤͫ͊͟Ύ ͔͎͙͒ͦͤͭͦͦ͡Ύ ͖ͦͫͭ͊ͭͫΎ ͍͔͚͊͗ͤ΄͔͚ ͍ͫͦͫͭ͊͡ΎΌ΅͔͚ 

͍͔͔͚ͫͦͪͣͤͤͦ ͔͙ͣ͒ͼ͙ͤ· ͙ ͯ͟͡Έͭͯͪ· ͎͙ͯͣ͊ͤͣ͊͘Φ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ  

1. ˥͔͚͍ͯͫͤͦ ˢΦˢΦΣ ˮ͙ͪͪͭ͡ͼ ˥Φ ͙̏ͭ͊͟Υ ̏ͤͼ͙͔͙ͦͨ͒͟͡;͔͙͚ͫ͟ ͍ͫͦ͊ͪ͡ΈΦ τ ˸ ΦΥ ˥͙͙͊ͪ͒͊ͪ͟Σ нллмΦ 

2. ͙́΅͔ͤͦ͟ ˽Φ˨Φ ˸͔͙͒ͼ͙ͤͫ͊͟Ύ Ή͙ͭ͊͟ ͙ ͙͋ͦΉ͙ͭ͊͟Φ τ ˸ ΦΥ ˢ͔͙͊͒ͣ͟;͔͙͚ͫ͟ ͔ͨͪͦͭ͟Σ нлмсΦ 

3. ˴͍ͦͦ͘͡ ˤΦˢΦ ˻͍ͫͤͦ· ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͔͎͙͙͒ͦͤͭͦͦ͡Φ τ ˿ ˽͋ΦΥ ˽͙͔ͭͪΣ нлмфΦ 
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4. ˤͦͪͦ͋Έ͖͍ ˢΦˮΦ ˽͔ͪͦ͋ͣ͡· ͍ͪ͊;͔͚͋ͤͦ Ή͙͙ͭ͟ ͙ ͔͎͙͙͒ͦͤͭͦͦ͡Φ τ ˸ ΦΥ ˸͔͙͒ͼ͙ͤ͊Σ нллпΦ 

5. ˣ͍ͦ͋ͪͦ ˢΦ˩Φ ͙̏ͭ;͔͙͔ͫ͟ ͙ ͍͍ͨͪ͊ͦ·͔ ͍ͦͫͤͦ· ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͍ͪ͊;͊Φ τ ˸ΦΥ ˥̏˻́ˢ˾-

˸͔͙͒͊Σ нлнлΦ 

ϭ˥ ͍͊͊ͤ͒͊ͪͦ͡ ˢΦˢΦΣ нлнр 

 

 

 

 

̂˨ ˴614.2                 

˥͍͊͊ͤ͒͊ͪͦ͡ ˢΦˢΦ 

˽͔͍͔ͪͨͦ͒͊͊ͭ͡Έ 

˥͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͔͙ͣ͒ͼ͙͙͚ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ ͙͔͙ͣͤ ˸·ͪ͊ͭ͊ ˥͊ͪͪ·͔͍͊  

͎Φ ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 
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ˢͤͤͦͭ͊ͼ͙Ύ 

˨͍͔͙͔ͦͪͭ͡Έͤ·͔ ͦͭͤͦ΄͔͙ͤΎ ͔ͣ͗͒ͯ ͍ͪ͊;ͦͣ ͙ ͨ͊ͼ͙͔ͤͭͦͣ Ύ͍͡ΎΌͭͫΎ ͍͚ͦͫͤͦͦ ͔ͯͫͨ΄͎ͤͦͦ ͔͡;͔͙ͤΎ ͙ 

Ήͺͺ͔͙͍͎ͭͤͦͦ͟ ͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘Ύ ͍ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͙͔ͨͪ͊ͭ͟͟Φ ˽͊ͼ͙͔ͤͭ ͔͒ͦ͗ͤ͡ ;͍͍͍ͯͫͭͦ͊ͭΈ ͍͔͔ͯͪͤͤͦͫͭΈ ͍ 

ͨͪͦͺ͔͙͙͔ͫͫͦͤ͊ͣ͘͡ ͍ͪ͊;͊Σ ͔͎ͦ ;͔͙ͫͭͤͦͫͭ ͙ ͔͔͒ͦ͋ͪͦ͗͊ͭ͡͡Έ͙ͤͦͫͭΦ ˴͎ͦ͒͊ ;͔͍͔ͦ͟͡ ͍͔͒ͦͪΎ͔ͭ ͍͔ͫͦͣͯ ͍ͪ͊;ͯΣ 

ͦͤ ͦͻ͔͔ͦͭͤ ͔͙͒ͭͫ͡Ύ ͙ͤͺͦͪͣ͊ͼ͙͔͚ ͦ ͫͦͫͭͦΎ͙͙ͤ ͍͒ͦͪͦ͘ΈΎΣ ;ͭͦ ͎͔ͨͦͣͦ͊ͭ ͔ͫͨͼ͙͙͊ͫͭͯ͡ ͍͙ͨͦͫͭ͊ͭΈ ͭͦ;ͤ·͚ 

͙͎͒͊ͤͦ͘ ͙ ͤ͊ͤ͊͘;͙ͭΈ ͍͙ͨͪ͊͡Έ͔ͤͦ ͔͡;͔͙͔ͤΦ 

 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ  

͍͔͙͔͒ͦͪΣ ͍ͪ͊;Σ ͨ͊ͼ͙͔ͤͭΣ ͍͙͙͙͔͊ͣͦͨͦͤͣ͊ͤ͘Σ ͦ͋΅͔͙͔ͤΣ ͍͔͍͔ͦͭͭͫͭͤͤͦͫͭΈΣ Ή͙ͣͨ͊ͭΎΣ ͔͙ͣ͒ͼ͙ͤͫ͊͟Ύ Ή͙ͭ͊͟Φ 

 

˨͍͔͙͔ͦͪͭ͡Έͤ·͔ ͦͭͤͦ΄͔͙ͤΎ ͔ͣ͗͒ͯ ͍ͪ͊;ͦͣ ͙ ͨ͊ͼ͙͔ͤͭͦͣ ͙͎ͪ͊Όͭ ͟͡Ό;͔͍ͯΌ ͪͦ͡Έ ͍ ͔ͯͫͨ΄ͤͦͣ 

ͨͪͦͼ͔͔ͫͫ ͔͡;͔͙ͤΎΦ ˽͊ͼ͙͔ͤͭ ͔͒ͦ͗ͤ͡ ͦ΅ͯ΅͊ͭΈ ͍͔͔ͯͪͤͤͦͫͭΈ ͍ ͨͪͦͺ͔͙͙͔ͫͫͦͤ͊ͣ͘͡ ͍ͪ͊;͊ ͙ ͔͎ͦ 

͔͔͒ͦ͋ͪͦ͗͊ͭ͡͡Έ͙ͤͦͫͭΦ ́ͦ͡Έͦ͟ ͍ ͍͙ͯͫͦ͡Ύͻ ͍͔͙͒ͦͪΎ ;͔͍͔ͦ͟͡ ͎͍ͦͭͦ ͦͭͪ͟·ͭͦ ͪ͊ͫͫ͊͘͟·͍͊ͭΈ ͦ ͍͙ͫͦͻ 

͙ͫͣͨͭͦͣ͊ͻ ͙ ͔͚͍͋ͫͨͦͦͫͭ͊͟ͻΦ ̏ͭͦ ͍ͨͦͦ͘͡Ύ͔ͭ ͍ͪ͊;ͯ ͍͙ͨͦͫͭ͊ͭΈ ͭͦ;ͤ·͚ ͙͎͒͊ͤͦ͘ ͙ ͤ͊ͤ͊͘;͙ͭΈ Ήͺͺ͔͙͍͔ͭͤͦ͟ 

͔͡;͔͙͔ͤΦ 

˨͍͔͙͔ͦͪ ͺ͙͔ͦͪͣͪͯͭͫΎ ͔ͤ ͭͦ͡Έͦ͟ ͙ͤ͊ͤ͘Ύ͙ͣ ͙ ͦͨ·ͭͦͣ ͍ͪ͊;͊Σ ͤͦ ͙ ͔͎ͦ ͙͡;ͤͦͫͭͤ·͙ͣ ͊͟;͔͍͙ͫͭ͊ͣΦ 

͙̏ͣͨ͊ͭΎΣ ͍͙͔ͤͣ͊ͭ͡ΈͤͦͫͭΈ ͙ ͔͔͙͔ͭͪͨͤ Ύ͍͡ΎΌͭͫΎ ͍͊͗ͤ·͙ͣ ͍ͫͦͫͭ͊͡ΎΌ΅͙͙ͣ ͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘Ύ ͫ 

ͨ͊ͼ͙͔ͤͭͦͣΦ ˽͊ͼ͙͔ͤͭ ;͍͍͔ͯͫͭͯͭ ͊͋ͦͭͯ͘Σ ͎ͦ͒͊͟ ͍ͪ͊; ͨͪͦΎ͍͡Ύ͔ͭ ͙͔͙͚ͫͪͤͤ͟ ͙͔͔ͤͭͪͫ ͟ ͔͎ͦ ͫͦͫͭͦΎ͙ͤΌΦ ̏ͭͦ 

͔ͯͪͨ͟͡Ύ͔ͭ Ήͣͦͼ͙ͦͤ͊͡Έͤ·͚ ͦͤͭ͊ͭ͟͟ ͙ ͔͎ͦ͋͡;͔͊ͭ ͨͪͦͼ͔ͫͫ ͔͡;͔͙ͤΎΦ 

˴͎ͦ͒͊ ͦͭͤͦ΄͔͙ͤΎ ͍ͦͫͤͦ͊ͤ· ͤ͊ ͍͔͙͙͒ͦͪΣ ͨ͊ͼ͙͔ͤͭ· ͫ ͋ͦ͡Έ΄͔͚ ͍͔ͪͦΎͭͤͦͫͭΈΌ ͫͦ͋͡Ό͒͊Όͭ 

ͤ͊ͤ͊͘;͔͙ͤΎ ͍ͪ͊;͊Φ ˾͔͎ͯ͡Ύͪͤ·͚ ͙͖ͨͪͣ ͔͍͊ͪͫͭ͟͡Σ ͍·͔͙͔ͨͦͤͤ͡ ͨͪͦͼ͔͒ͯͪ ͙ ͔͔ͪͦͣͤ͒͊͟ͼ͙͚ ͍ͫͭ͊ͤͦΎͭͫΎ 

͔͔͍͔͚ͫͭͫͭͤͤͦ ;͊ͫͭΈΌ ͔͡;͔͙ͤΎΦ ˤ ͙͍ͨͪͦͭͤͦͣ ͫͯ͡;͔͊ ͔͒͊͗ Ήͺͺ͔͙͍ͭͤ͊͟Ύ ͔͙ͭͪ͊ͨΎ ͔ͣͦ͗ͭ ͦ͊͊ͭ͘͟ΈͫΎ ͣ͊ͦ͡ 

͔ͪͯ͘͡Έ͙͍͚ͭ͊ͭͤͦΦ ˨͍͔͙͔ͦͪΣ ͙ͭ͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͤ͊ͨͪΎͣͯΌ ͍͙͡Ύ͔ͭ ͤ͊ ͙ͫͻͦ͒ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͨͦͣͦ΅͙Φ 

˻ͭͪ͟·͔ͭͦ ͦ͋΅͔͙͔ͤ Ύ͍͡Ύ͔ͭͫΎ ͍͚ͦͫͤͦͦ ͍͔͙͔͒ͦͪͭ͡Έͤ·ͻ ͦͭͤͦ΄͔͙͚ͤΦ ˤͪ͊; ͔͒ͦ͗ͤ͡ ͦ͋ΆΎͫͤΎͭΈ 

͙͎͒͊ͤͦ͘Σ ͔ͣͭͦ͒· ͔͡;͔͙ͤΎ ͙ ͍ͦͣͦ͗ͤ͘·͔ ͙͙ͪͫ͟ ͒ͦͫͭͯͨͤ·ͣ ͙ ͨͦͤΎͭͤ·ͣ Ύ͘·ͦͣ͟Φ ˽͊ͼ͙͔ͤͭ ͨͦͯ͡;͔͊ͭ 

͍ͦͣͦ͗ͤͦͫͭ͘Έ ͍͊͒͊͊ͭ͘Έ ͍ͦͨͪͦͫ· ͙ ͯͭͦ;ͤΎͭΈ ͔͙͒ͭ͊͡Φ ̏ͭͦ ͙͔ͫͤ͗͊ͭ ͔͍ͭͪͦ͗ͤͦͫͭΈ ͙ ͎͔ͨͦͣͦ͊ͭ ͙͙ͨͪͤͣ͊ͭΈ 

ͦͫͦͤ͊ͤͤ͘·͔ ͔ͪ΄͔͙ͤΎ ͦ ͍͔ͫͦͣ ͍͒ͦͪͦ͘Έ͔Φ 

ˤ͙͔͊ͣͤͦ͘ ͍͔͙͔ͯ͊͗ͤ Ύ͍͡Ύ͔ͭͫΎ ͔ͤͦͭΆ͔͔ͣͣ͡·ͣ Ή͔͔ͣͤͭͦͣ͡ ͍͔͙͒ͦͪΎΦ ˤͪ͊; ͍͔ͯ͊͗͊ͭ ͙͡;ͤͦͫͭΈ 

ͨ͊ͼ͙͔ͤͭ͊Σ ͔͎ͦ ͔͙͔ͣͤͤ ͙ ͔ͨͪ͒ͨͦ;͔͙ͭͤΎΦ ˽͊ͼ͙͔ͤͭΣ ͍ ͍ͫͦΌ ͦ;͔͔ͪ͒ΈΣ ͍͔ͯ͊͗͊ͭ ͨͪͦͺ͔͙͙ͫͫͦͤ͊ͣ͘͡ 
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͔ͫͨͼ͙͙͊ͫͭ͊͡Φ ͔́͊ͦ͟ ͍͙͔͚͍͙͔͊ͣͦ͒ͫͭ͘ ͖ͫͦ͒͊ͭ͘ ͎͙͊ͪͣͦͤ;ͤͯΌ ͊ͭͣͦͫͺ͔ͪͯ ͙ͫͦͭͪͯ͒ͤ;͔͍ͫͭ͊ ͙ 

͍͙͙͙͊ͣͦͨͦͤͣ͊ͤ͘ΎΦ 

˴ͦͤͺ͙͔͒ͤͼ͙͊͡ΈͤͦͫͭΈ ͙͎͔ͪ͊ͭ ͍͊͗ͤͯΌ ͪͦ͡Έ ͍ ͔͔͙͙ͯͪͨͤ͟͡ ͍͔͙͒ͦͪΎΦ ˽͊ͼ͙͔ͤͭ ͔͒ͦ͗ͤ͡ ͋·ͭΈ ͍͔͔ͯͪͤΣ 

;ͭͦ ͙ͤͺͦͪͣ͊ͼ͙Ύ ͦ ͔͎ͦ ͫͦͫͭͦΎ͙͙ͤ ͔ͤ ͔͋ͯ͒ͭ ͎ͪ͊͊͘͡΄͔ͤ͊ ͭ ͔ͪͭΈ͙ͣ ͙͡ͼ͊ͣΦ ˹͊ͪͯ΄͔͙͔ͤ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͚ͭ͊ͤ· 

ͨͦ͒ͪ·͍͔͊ͭ ͍͔͙͔͒ͦͪ ͙ ͔͎͙͍ͤ͊ͭͤͦ ͫ͊͘͟·͍͔͊ͭͫΎ ͤ͊ ͙ͨͫͻͦΉͣͦͼ͙ͦͤ͊͡Έͤͦͣ ͫͦͫͭͦΎ͙͙ͤ ;͔͍͔ͦ͊͟͡Φ 

˿ͦͻ͔͙͔ͪ͊ͤͤ ͔͔͙ͫͪͭͤͦͫͭ͟ τ Ήͭͦ ͔ͤ ͭͦ͡Έͦ͟ ͣͦͪ͊͡Έͤ·͚Σ ͤͦ ͙ Ό͙͙ͪ͒;͔͙͚ͫ͟ ͎͒ͦ͡ ͍ͪ͊;͊Φ 

˨͍͔͙͔ͦͪͭ͡Έͤ·͔ ͦͭͤͦ΄͔͙ͤΎ ͎ͨͦͣͦ͊Όͭ ͙͙ͫͤͭ͘Έ ͔ͫͭͪͫͫ ͙ ͔͍ͭͪͦ͗ͤͦͫͭΈ ͨ͊ͼ͙͔ͤͭ͊Φ ˴͎ͦ͒͊ ;͔͍͔ͦ͟͡ 

͍͔͔ͯͪͤ ͍ ͔͔ͨͦ͒͒ͪ͗͟ ͙ ͔͔ͦͣͨͭͤ͟ͼ͙͙ ͍ͪ͊;͊Σ ͦͤ ͔͎͡;͔ ͔͔͙ͨͪͤͦͫͭ ͨͪͦͼ͔͒ͯͪ· ͙ ͔͡;͔͙͔ͤΦ ̏ͣͦͼ͙ͦͤ͊͡Έͤ͊Ύ 

͙ͫͭ͊͋͡ΈͤͦͫͭΈ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͔ͯͫͦͪͤͤͦͣͯ͟ ͍·͍͔͙͒ͦͪͦͤ͘͡ΌΦ ˤͪ͊;Σ ͔͊ͣ͘;͊Ύ ͙͔ͨͦͦ͗ͭ͡͡Έͤ·͚ ͚ͤ͊ͫͭͪͦ 

ͨ͊ͼ͙͔ͤͭ͊Σ ͔ͭ͊͗͟ ͔ͪ͊͋ͦͭ͊ͭ ͔͔͋ͦ͡ Ήͺͺ͔͙͍ͭͤͦ͟Φ 

͙̏ͭ͊͟ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͨͪͦͺ͔͙͙ͫͫ ͤ͊ͨͪΎͣͯΌ ͍ͫΎ͊ͤ͊͘ ͫ ͍͔͙͔͒ͦͪͣΦ ˿ͦ͋͡Ό͔͙͔͒ͤ ͣͦͪ͊͡Έͤ·ͻ ͤͦͪͣΣ 

;͔ͫͭͤͦͫͭΈ ͙ ͍͔͙͍ͫͨͪ͊͒ͦͫͭ͡Έ ͔ͯͪͨ͟͡ΎΌͭ ͍͔͙͔ͯ͊͗ͤ ͟ ͍ͪ͊;ͯΦ ˽͊ͼ͙͔ͤͭ ͍͙͙͒ͭΣ ;ͭͦ ͔ͫͨͼ͙͙͊ͫͭ͡ ͙͊͋ͦͭͭͫ͘Ύ ͦ 

͔͎ͦ ͙͔͔ͤͭͪͫ͊ͻΣ ͊ ͔ͤ ͭͦ͡Έͦ͟ ͦ ͺͦͪͣ͊͡Έͤͦͣ ͍·͔͙͙ͨͦͤͤ͡ ͦ͋Ύ͔͚͊ͤͤͦͫͭ͘Φ ̏ͭͦ ͫ ͍͔ͨͦͫͦ͋ͫͭͯͭ ͺ͙͍͙ͦͪͣͪͦ͊ͤΌ 

͎͒ͦͦͫͪͦ͡;ͤ·ͻ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ·ͻ ͍ͫΎ͔͚͘Φ 

˹͔͍ͣ͊ͦ͊͗ͤ͡·ͣ ͔͊ͫͨͭͦͣ͟ Ύ͍͡Ύ͔ͭͫΎ ͔͙͔ͯͣͤ ͍ͪ͊;͊ ͫͯ͡΄͊ͭΈ ͨ͊ͼ͙͔ͤͭ͊Φ ˤͪ͊; ͔͒ͦ͗ͤ͡ ͍·ͫͯ͡΄͙͍͊ͭΈ 

͍͔ͫ ͗͊ͦ͋͡·Σ ͔͙ͦͨ͊ͫͤΎ ͙ ͍ͦͨͪͦͫ· ͔͋͘ ͨͪͦΎ͍͔͙ͤ͡Ύ ͔͙ͪ͊͒ͪ͊͗ͤ͘ΎΦ ˢ͙͍͔ͭͤͦ͟ ͫͯ͡΄͙͔͊ͤ ͨͦ͊͘͟·͍͔͊ͭ 

͍͔͙͔ͯ͊͗ͤ ͙ ͍͙͙͔ͤͣ͊ͤ ͟ ;͔͍͔ͦͯ͟͡Φ ˽͊ͼ͙͔ͤͭ ͦ΅ͯ΅͔͊ͭ ͍ͫͦΌ ͤ͊͘;͙ͣͦͫͭΈ ͙ ͍͍͔ͦ͡;͖ͤͤͦͫͭΈ ͍ ͨͪͦͼ͔ͫͫ 

͔͡;͔͙ͤΎΦ 

˨͍͔͙͔ͦͪ ͔ͦͫͦ͋ͤͤͦ ͍͊͗ͤͦ ͙ͨͪ ͔ͪ͊͋ͦͭ ͫ ͻ͙ͪͦͤ;͔͙͙ͫͣ͟ ͙ ͭΎ͖͗͡·͙ͣ ͔͍͙͊͋ͦ͊ͤ͘͡Ύ͙ͣΦ ˽͊ͼ͙͔ͤͭ 

͔͒ͦ͗ͤ͡ ͨͦͤͦͫͭ͡ΈΌ ͎ͨͦ͊͊ͭ͡ΈͫΎ ͤ͊ ͔͔ͪͦͣͤ͒͊͟ͼ͙͙ ͍ͪ͊;͊ ͤ͊ ͨͪͦͭΎ͔͙͙͗ͤ ͙͔͒ͭ͡͡Έ͎ͤͦͦ ͍͔͔͙ͪͣͤΦ ˶Ό͋͊Ύ 

ͦ΄͙͋͊͟ ͙͙͡ ͔ͤ͒ͦͫ͊͊ͤͤͦͫͭ͘͟Έ ͔ͣͦ͗ͭ ͍ͨͦ͒ͦͪ͊ͭΈ Ήͭͦͭ ͺ͔ͯͤ͒͊ͣͤͭΦ ˽ͦΉͭͦͣͯ ͍ͪ͊; ͔͒ͦ͗ͤ͡ ͨͦͫͭͦΎͤͤͦ 

͍͔ͨͦ͒ͭͪ͗͒͊ͭΈ ͍͖ͫͦ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͔ͤͦ ͦͭͤͦ΄͔͙͔ͤ ͟ ͨ͊ͼ͙͔ͤͭͯΦ 

˿͍͔͔ͦͪͣͤͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡Σ ͙͔ͭ͊͟ ͊͟͟ ͔͔͔͙ͭͣ͒͡ͼ͙ͤ͊Σ ͍ͫͭ͊Ύͭ ͍ͤͦ·͔ ͊͒͊͘;͙ ͒͡Ύ ͍͔͙͒ͦͪΎΦ ˤͪ͊; ͙ 

ͨ͊ͼ͙͔ͤͭ ͎ͣͦͯͭ ͦ͋΅͊ͭΈͫΎ ͙͒ͫͭ͊ͤͼ͙ͦͤͤͦΣ ;ͭͦ ͔͔ͭͪ͋ͯͭ ͎ͦͫͦ͋ͦͦ ͍͙͙ͤͣ͊ͤΎ ͟ ;͔͙ͫͭͤͦͫͭ ͙ ͦͭͪ͟·͙ͭͦͫͭΦ 

˽͊ͼ͙͔ͤͭ ͔͒ͦ͗ͤ͡ ͋·ͭΈ ͍͔͔ͯͪͤΣ ;ͭͦ ͔͒͊͗ ͍ ͼ͙ͺ͍ͪͦͦͣ ͺ͔ͦͪͣ͊ͭ ͔͎ͦ ͙͔͔ͤͭͪͫ· ͊͘΅͙΅͔ͤ·Φ ˨͍͔͙͔ͦͪ 

͖ͦͫͭ͊ͭͫΎ ͟͡Ό;͔͍·ͣ ͺ͊ͭͦͪͦͣ͟ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͔͡;͔͙ͤΎΦ 

˽͙ͫͻ͎͙ͦͦ͡;͔͙͚ͫ͟ ͦͣ͟ͺͦͪͭ ͨ͊ͼ͙͔ͤͭ͊ ͤ͊ͨͪΎͣͯΌ ͍͙͙͊ͫͭ͘ ͦͭ ͍͔͙͔͒ͦͪͭ͡Έͤ·ͻ ͦͭͤͦ΄͔͙͚ͤΦ ˽͊ͼ͙͔ͤͭ 

;͍͍͔ͯͫͭͯͭ ͔ͫ͋Ύ ͍ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ͙ ͎͍ͦͭͦ ͙ͫͦͭͪͯ͒ͤ;͊ͭΈΦ ̏ͭͦ ͎͔ͨͦͣͦ͊ͭ ͙͙ͫͤͭ͘Έ ͫͭͪ͊ͻ ͔͔ͨͪ͒ ͔͙ͣ͒ͼ͙͙͙ͤͫͣ͟ 

ͨͪͦͼ͔͙͒ͯͪ͊ͣΦ ̏ͣͦͼ͙ͦͤ͊͡Έͤ͊Ύ ͔ͨͦ͒͒ͪ͗͊͟ ͍ͪ͊;͊ Ύ͍͡Ύ͔ͭͫΎ ͍͚͊͗ͤͦ ;͊ͫͭΈΌ ͔͔͍͙ͭͪ͊ͨͭ;͔͎ͫͦͦ͟ ͨͪͦͼ͔ͫͫ͊Φ 

˨͍͔͙͔ͦͪ ͔ͭ͊͗͟ ͍͙͡Ύ͔ͭ ͤ͊ ͦͭͤͦ΄͔͙͔ͤ ͦ͋΅͔͍ͫͭ͊ ͟ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͨͪͦͺ͔͙͙ͫͫΦ ˴͎ͦ͒͊ ͍ͪ͊;͙ 

͙͍͊ͫͯ͗͊͘͡Όͭ ͍͔͙ͯ͊͗ͤΎ ͙ ͙͙ͨͪͤ͊ͤ͘ΎΣ ͡Ό͙͒ ͦͻ͔͔ͦͭͤ ͔ͫ͒ͯ͡Όͭ ͔͙ͣ͒ͼ͙͙ͤͫͣ͟ ͔͔ͪͦͣͤ͒͊͟ͼ͙ΎͣΦ 

˽ͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ͊Ύ ͔ͪͨͯͭ͊ͼ͙Ύ ͺ͙͔ͦͪͣͪͯͭͫΎ ͤ͊ ͍͔ͦͫͤͦ ;͔͙ͫͭͤͦͫͭΣ ͔͔͙ͦͣͨͭͤͭͤͦͫͭ͟ ͙ 

͔͔͒ͦ͋ͪͦ͗͊ͭ͡͡Έ͙ͤͦͫͭΦ ˻͋΅͔͍ͫͭͦ ͨͦͯ͡;͔͊ͭ ͔͔͋ͦ͡ ͊͟;͔͍͔ͫͭͤͤͯΌ ͙ ͎ͯͣ͊ͤͤͯΌ ͔͙ͣ͒ͼ͙ͤͫͯ͟Ό ͨͦͣͦ΅ΈΦ 

͙̏ͭ;͔͙͔ͫ͟ ͙͔͒ͣͣ͡· ;͊ͫͭͦ ͍͙ͦͤ͊͘͟Όͭ ͍ ͨͪͦͼ͔͔ͫͫ ͔͡;͔͙ͤΎΦ ˤͪ͊; ͙͍͔ͫͭ͊͊ͭͫ͟͡Ύ ͫ ͍·͋ͦͪͦͣ ͔ͣ͗͒ͯ 

͙͔͔͙ͤͭͪͫ͊ͣ ͨ͊ͼ͙͔ͤͭ͊ ͙ ͍͔ͤ΄͙͙ͤͣ ͎͙ͦͪ͊ͤ;͔͙ͤΎ͙ͣΦ ˨͍͔͙͔ͦͪͭ͡Έͤ·͔ ͦͭͤͦ΄͔͙ͤΎ ͎ͨͦͣͦ͊Όͭ ͤ͊ͻ͙ͦ͒ͭΈ 

͙ͦͣͨͪͦͣͫͫͤ͟·͔ ͔ͪ΄͔͙ͤΎΣ ͫͦͻͪ͊ͤΎΎ ͙ͨͪ Ήͭͦͣ ͍ͨͪ͊͊ ͨ͊ͼ͙͔ͤͭ͊Φ ͙̏ͭ͊͟ ͙ ͍͔͙͔͒ͦͪ ͍͙͍͊ͣͦͫ͘Ύ͊ͤ͘· ͙ 

͔͙͍ͨͦ͒͒ͪ͗͊Όͭ ͍·͙͚ͫͦ͟ ͍͔ͯͪͦͤΈ ͨͪͦͺ͔͙͙ͫͫͦͤ͊ͣ͊͘͡Φ 

˻͋ͯ;͔͙͔ͤ ͋ͯ͒ͯ΅͙ͻ ͍ͪ͊;͔͚ ͍͟͡Ό;͔͊ͭ ͺ͙͍͙͔ͦͪͣͪͦ͊ͤ ͍ͤ͊·͍ͦ͟ ͍͔͙͔͒ͦͪͭ͡Έͤ·ͻ ͦͭͤͦ΄͔͙͚ͤΦ 

˿͔ͭͯ͒ͤͭ· ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͍͍ͯͦ͘ ͙ͯ͘;͊Όͭ ͙ͨͫͻ͎͙ͦͦ͡Ό ͦ͋΅͔͙ͤΎΣ Ή͙ͭͯ͟ ͙ ͔͎͙͒ͦͤͭͦͦ͡ΌΦ ˽͙ͪ͊ͭ͟;͔͙͔ͫ͟ 

͔͙͎͙ͭͪͤͤ ͎ͨͦͣͦ͊Όͭ ͍͙͍ͪ͊͊ͭ͘Έ Ή͙ͣͨ͊ͭΌ ͙ ͙͙͍ͦͣͣͯͤ͊ͭͤ͟͟·͔ ͙ͫͨͦͫͦ͋ͤͦͫͭΦ ̏ͭͦ ͖ͫͦ͒͊ͭ͘ ͺ͔ͯͤ͒͊ͣͤͭ ͒͡Ύ 

͔ͯͫͨ΄͚ͤͦ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΦ 

ˤ͙͔͊ͣͤͦ͘ ͍͔͙͔͒ͦͪ ͙͔ͫͤ͗͊ͭ ͙ͪͫ͟ ͦͤ͟ͺ͙͍ͭͦ͟͡ ͔ͣ͗͒ͯ ͍ͪ͊;ͦͣ ͙ ͨ͊ͼ͙͔ͤͭͦͣΦ ˽͊ͼ͙͔ͤͭ ͫ ͍͔͙͔ͯ͊͗ͤͣ 

͙ͦͭͤͦͫͭͫΎ ͟ ͔ͪ΄͔͙ͤΎͣ ͔ͫͨͼ͙͙͊ͫͭ͊͡Σ ͊ ͍ͪ͊; ͯ;͙ͭ·͍͔͊ͭ ͔͙ͨͦ͗͊ͤ͡Ύ ;͔͍͔ͦ͊͟͡Φ ́͊͊͟Ύ ͎͙͊ͪͣͦͤΎ ͔͎ͦ͋͡;͔͊ͭ 

ͨͪͦͼ͔ͫͫ ͔͡;͔͙ͤΎ ͙ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͙͔ͨͦͦ͗ͭ͡͡Έͤ·ͣ ͔ͪͯ͘͡Έͭ͊ͭ͊ͣΦ ˴ͦͤͺ͙ͭ͟͡· ͙͙͙͙ͣͤͣͪͯ͘ΌͭͫΎΣ ͊ 

͊͟;͔͍ͫͭͦ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͨͦͣͦ΅͙ ͍ͨͦ·΄͔͊ͭͫΎΦ 
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˿ͦͻ͔͙͔ͪ͊ͤͤ ͍͔͙͒ͦͪΎ ͔͔ͭͪ͋ͯͭ ͨͦͫͭͦΎ͎ͤͤͦͦ ͍͙͙ͤͣ͊ͤΎ ͙ ͪ͊͋ͦͭ· ͫͦ ͫͭͦͪͦͤ· ͍ͪ͊;͊Φ ˨͔͊͗ 

͔ͤ͋ͦ͡Έ΄͙͔ ͦ΄͙͙͋͟ ͙͙͡ ͔͙͙ͤ͒ͦͨͦͤͣ͊ͤΎ ͎ͣͦͯͭ ͔͎ͦ ͍ͨͦ͒ͦͪ͊ͭΈΦ ˽ͦΉͭͦͣͯ ͔ͫͨͼ͙͙͊ͫͭ͡ ͔͒ͦ͗ͤ͡ ͋·ͭΈ 

͍͙͔͔ͤͣ͊ͭͤ͡Σ ;͔͔ͫͭͤ ͙ ͔͔ͦͪͪͭͤ͟͟ ͤ͊ ͍͔ͫͻ Ήͭ͊ͨ͊ͻ ͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘Ύ ͫ ͨ͊ͼ͙͔ͤͭͦͣΦ ˽ͦͫͭͦΎ͔ͤͤͦ 

͍͔͔͙͔ͨͦ͒ͭͪ͗͒ͤ ͨͪͦͺ͔͙͙ͫͫͦͤ͊ͣ͊͘͡ ͔ͯͪͨ͟͡Ύ͔ͭ ͍͔͙͔͒ͦͪΦ 

˭͊͟͡Ό;͔͙͔ͤ 

ˤ ͊͘ ͟͡Ό;͔͙͔ͤΣ ͍͔͙͔͒ͦͪͭ͡Έͤ·͔ ͦͭͤͦ΄͔͙ͤΎ ͔ͣ͗͒ͯ ͍ͪ͊;ͦͣ ͙ ͨ͊ͼ͙͔ͤͭͦͣ Ύ͍͡ΎΌͭͫΎ ͺ͔ͯͤ͒͊ͣͤͭͦͣ 

͊͟;͔͍͔͎ͫͭͤͤͦͦ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎΦ ˻͙ͤ ͔͔ͦ͋ͫͨ;͙͍͊Όͭ ͦͭͪ͟·ͭͦͫͭΈΣ ͍͔͙͔ͯ͊͗ͤΣ ͙ͨͫͻ͎͙ͦͦ͡;͔͙͚ͫ͟ ͦͣ͟ͺͦͪͭ 

͙ Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͔͡;͔͙ͤΎΦ ˣ͔͘ ͍͔͙͒ͦͪΎ ͔͍ͤͦͣͦ͗ͤͦ͘ ͨͦͤͦ͡ͼ͔͔ͤͤͦ ͍͙͔͚͍͙͔͊ͣͦ͒ͫͭ͘ ͙ ͙͔͙͔͒ͦͫͭ͗ͤ 

͙͔ͨͦͦ͗ͭ͡͡Έͤ·ͻ ͔ͪͯ͘͡Έ͍ͭ͊ͭͦΦ ˨͍͔͙͔ͦͪ τ Ήͭͦ ͍ͦͫͤͦ͊ ͎͎ͯͣ͊ͤͤͦͦ ͙ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͎ͤͦͦ ͨͦ͒ͻͦ͒͊ ͍ 

͔͙ͣ͒ͼ͙͔ͤΦ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ  

1. ˣ͍ͦ͋ͪͦ ˢΦ˩Φ ͙̏ͭ;͔͙͔ͫ͟ ͙ ͍͍ͨͪ͊ͦ·͔ ͍ͦͫͤͦ· ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͍ͪ͊;͊Φ τ ˸ΦΥ ˥̏˻́ˢ˾-

˸͔͙͒͊Σ нлнлΦ 

2. ˴͍ͦͦ͘͡ ˤΦˢΦ ˻͍ͫͤͦ· ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͔͎͙͙͒ͦͤͭͦͦ͡Φ τ ˿ ˽͋ΦΥ ˽͙͔ͭͪΣ нлмфΦ 

3. ͙́΅͔ͤͦ͟ ˽Φ˨Φ ˸͔͙͒ͼ͙ͤͫ͊͟Ύ Ή͙ͭ͊͟ ͙ ͙͋ͦΉ͙ͭ͊͟Φ τ ˸ ΦΥ ˢ͔͙͊͒ͣ͟;͔͙͚ͫ͟ ͔ͨͪͦͭ͟Σ нлмсΦ 

4. ˤͦͪͦ͋Έ͖͍ ˢΦˮΦ ˽͔ͪͦ͋ͣ͡· ͍ͪ͊;͔͚͋ͤͦ Ή͙͙ͭ͟ ͙ ͔͎͙͙͒ͦͤͭͦͦ͡Φ τ ˸ ΦΥ ˸͔͙͒ͼ͙ͤ͊Σ нллпΦ 

5. ˥͔͚͍ͯͫͤͦ ˢΦˢΦΣ ˮ͙ͪͪͭ͡ͼ ˥Φ ͙̏ͭ͊͟Υ ̏ͤͼ͙͔͙ͦͨ͒͟͡;͔͙͚ͫ͟ ͫ ͍ͦ͊ͪ͡ΈΦ τ ˸ ΦΥ ˥͙͙͊ͪ͒͊ͪ͟Σ нллмΦ 

ϭ˥͍͊͊ͤ͒͊ͪͦ͡ ˢΦˢΦΣ нлнр 

 

 

 

 

̂˨ ˴614.2                 

 

˥͍͊͊ͤ͒͊ͪͦ͡ ˢΦˢΦ 

˽͔͍͔ͪͨͦ͒͊͊ͭ͡Έ 

˥͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͔͙ͣ͒ͼ͙͙͚ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ ͙͔͙ͣͤ ˸·ͪ͊ͭ͊ ˥͊ͪͪ·͔͍͊  

͎Φ ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 
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ˢͤͤͦͭ͊ͼ͙Ύ 

ˤ ͔ͪ͊͋ͦͭ ͙͍ͪ͊ͫͫͣ͊ͭͪ͊ΌͭͫΎ ͟͡Ό;͔͍·͔ Ή͙ͭ;͔͙͔ͫ͟ ͙ͨͪͤͼ͙ͨ·Σ ͔͎͙ͪͯͪͯ͡Ό΅͙͔ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈ 

͍͔͔͎ͫͦͪͣͤͤͦͦ ͍ͪ͊;͊Φ ˻͔ͫͦ͋ͦ ͍͙͙͔ͤͣ͊ͤ ͔ͯ͒͡Ύ͔ͭͫΎ ͍ͦͨͪͦͫ͊ͣ ͫͦ͋͡Ό͔͙͒ͤΎ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ 

;͔͙ͫͭͤͦͫͭΣ ͍͔͍͔͙ͦͭͭͫͭͤͤͦͫͭΣ ͍͔͙ͯ͊͗ͤΎ ͟ ͙͡;͙ͤͦͫͭ ͨ͊ͼ͙͔ͤͭ͊ ͙ ͫͦͻ͔͙ͪ͊ͤͤΎ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͚ͭ͊ͤ·Φ 

ˢ͙͙ͤ͊ͪͯ͘͡ΌͭͫΎ ͣͦͪ͊͡Έͤ·͔ ͤͦͪͣ·Σ ͍͔ͤ͊ͨͪ͊ͤͤ͡·͔ ͤ͊ ͔͔͙͔ͯͪͨͤ͟͡ ͍͔͙͔͒ͦͪͭ͡Έͤ·ͻ ͦͭͤͦ΄͔͙͚ͤ ͔ͣ͗͒ͯ 

͍ͪ͊;ͦͣ ͙ ͨ͊ͼ͙͔ͤͭͦͣΣ ͊ ͔ͭ͊͗͟ ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͎͎ͯͣ͊ͤͤͦͦ ͙ ͊͟;͔͍͔͎ͫͭͤͤͦͦ ͙ͦ͊͊ͤ͘͟Ύ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͨͦͣͦ΅͙Φ 

͔́͊͗͟ ͙͍ͪ͊ͫͫͣ͊ͭͪ͊ΌͭͫΎ ͍͔͔ͫͦͪͣͤͤ·͔ ͍·͍ͦ͘·Σ ͫ ͦͭͦͪ͟·͙ͣ ͙͍͔ͫͭ͊͊ͭͫ͟͡Ύ ͔͙ͣ͒ͼ͙͙͚ͤͫ͟ ͔ͨͪͫͦͤ͊͡Σ 

͍͟͡Ό;͊Ύ ͔ͭͻ͎͙ͤͦͦ͡;͔͙͔ͫ͟ ͙ ͫͦͼ͙͊͡Έͤ·͔ ͙͔͔͙ͣͤͤ͘ΎΣ ͙ ͙ͻ ͍͙͡Ύ͙͔ͤ ͤ͊ ͫͦ͋͡Ό͔͙͔͒ͤ Ή͙ͭ;͔͙ͫ͟ͻ ͍ͫͭ͊ͤ͒͊ͪͭͦ 

͍ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͙͔ͨͪ͊ͭ͟͟Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ 

 ͣ ͔͙͒ͼ͙ͤͫ͊͟Ύ Ή͙ͭ͊͟Σ ͍ͪ͊;Σ ͨ͊ͼ͙͔ͤͭΣ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ͊Ύ ͍͔͍͔ͦͭͭͫͭͤͤͦͫͭΈΣ ͣͦͪ͊͡Έͤ·͔ ͤͦͪͣ·Σ 

 ͒ ͍͔͙͔ͦͪΣ ͦͤ͟ͺ͙͔͒ͤͼ͙͊͡ΈͤͦͫͭΈΣ ͎͙ͯͣ͊ͤͣ͘Φ 
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͙̏ͭ;͔͙͔ͫ͟ ͙ͨͪͤͼ͙ͨ· ͍ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͍͔͔͎ͫͦͪͣͤͤͦͦ ͍ͪ͊;͊ ͙͎ͪ͊Όͭ ͟͡Ό;͔͍ͯΌ ͪͦ͡Έ ͍ ͔͔ͦ͋ͫͨ;͔͙͙ͤ 

͊͟;͔͍͔͚ͫͭͤͤͦ ͙ ͎͚ͯͣ͊ͤͤͦ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͨͦͣͦ΅͙Φ ˻͙ͤ ͔͎͙ͪͯͪͯ͡Όͭ ͍͔͔͙͔ͨͦ͒ͤ ͔ͫͨͼ͙͙͍͊ͫͭͦ͡Σ 

͔͔ͦͨͪ͒͡ΎΌͭ ͫͭ͊ͤ͒͊ͪͭ· ͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘Ύ ͫ ͨ͊ͼ͙͔͙ͤͭ͊ͣ ͙ ͔͎͙ͦ͊ͣ͟͡͡Φ ˿ͦ͋͡Ό͔͙͔͒ͤ Ή͙͙ͭ͟ ͎͔ͨͦͣͦ͊ͭ 

͔ͯͪͨ͟͡ΎͭΈ ͍͔͙͔͒ͦͪ ͔ͣ͗͒ͯ ͍ͪ͊;ͦͣ ͙ ͦ͋΅͔͍ͫͭͦͣΦ ˤͪ͊;Σ ͔ͫ͒͡Ύ΅͙͚ ͊͘ ͣͦͪ͊͡Έͤ·͙ͣ ͙ͤͦͪͣ͊ͣΣ 

͔͙͔͒ͣͦͤͫͭͪͪͯͭ ͍·͙͚ͫͦ͟ ͨͪͦͺ͔͙͙ͫͫͦͤ͊ͣ͘͡ ͙ ͍͔͙͔ͯ͊͗ͤ ͟ ;͔͍͔ͦ͡;͔͚ͫͦ͟ ͙͙͗ͤ͘Φ 

˻͙͒ͤͣ ͙͘ ͍͔͚͊͗ͤ΄͙ͻ ͙ͨͪͤͼ͙͍ͨͦ Ύ͍͡Ύ͔ͭͫΎ ͍͔͙͔ͯ͊͗ͤ ͟ ͙͡;͙ͤͦͫͭ ͨ͊ͼ͙͔ͤͭ͊Φ ˤͪ͊; ͔͒ͦ͗ͤ͡ 

ͯ;͙ͭ·͍͊ͭΈ ͙͙͍͙ͤ͒͒ͯ͊͡Έͤ·͔ ͔͙ͨͦͭͪ͋ͤͦͫͭΣ ͔͙͔ͣͤͤ ͙ ͔ͨͪ͒ͨͦ;͔͙ͭͤΎ ;͔͍͔ͦ͊͟͡Φ ̏ͭͦ ͎͔ͨͦͣͦ͊ͭ 

ͺ͙͍ͦͪͣͪͦ͊ͭΈ ͍͔͙͔͒ͦͪͭ͡Έͤ·͔ ͦͭͤͦ΄͔͙ͤΎ ͙ ͍ͨͦ·΄͔͊ͭ Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͔͡;͔͙ͤΎΦ ˽͊ͼ͙͔ͤͭΣ ͦ΅ͯ΅͊Ύ 

͍͙͙͔ͤͣ͊ͤ ͙ ͊͋ͦͭͯ͘Σ ͍͙ͫͭ͊ͤͦͭͫΎ ͔͔͋ͦ͡ ͦͭͪ͟·ͭ·ͣ ͙ ͎͍ͦͭͦ·ͣ ͙ͫͦͭͪͯ͒ͤ;͊ͭΈΦ 

˽͙ͪͤͼ͙ͨ ͦͤ͟ͺ͙͔͒ͤͼ͙͊͡Έ͙ͤͦͫͭ ͔ͭ͊͗͟ Ύ͍͡Ύ͔ͭͫΎ ͔ͤͦͭΆ͔͔͚ͣͣͦ͡ ;͊ͫͭΈΌ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ Ή͙͙ͭ͟Φ ˤͪ͊; 

ͦ͋Ύ͊ͤ͘ ͫͦͻͪ͊ͤΎͭΈ ͍͔ͫ ͍͔͔͙ͫ͒ͤΎ ͦ ͍͒ͦͪͦ͘Έ͔ ͨ͊ͼ͙͔ͤͭ͊ ͍ ͚͔ͭ͊ͤΦ ˹͊ͪͯ΄͔͙͔ͤ Ή͎ͭͦͦ ͙ͨͪͤͼ͙ͨ͊ ͨͦ͒ͪ·͍͔͊ͭ 

͍͔͙͔͒ͦͪ ͙ ͔ͣͦ͗ͭ ͙͍͔͙ͨͪͫͭ ͟ Ό͙͙ͪ͒;͔͙ͫͣ͟ ͔͍͙ͨͦͫ͒ͫͭ͡ΎͣΦ ˿ͦ͋͡Ό͔͙͔͒ͤ ͦͤ͟ͺ͙͔͒ͤͼ͙͊͡Έ͙ͤͦͫͭ 

͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͔͋ͦͨ͊ͫͤͦͫͭ͘Έ ͙ ͙ͨͫͻ͎͙ͦͦ͡;͔͙͚ͫ͟ ͦͣ͟ͺͦͪͭ ͨ͊ͼ͙͔ͤͭ͊Φ 

͔̉ͫͭͤͦͫͭΈ ͙ ͦͭͪ͟·ͭͦͫͭΈ ͍ͪ͊;͊ τ ͍͊͗ͤ·͔ ͔ͦͣͨͦͤͤͭ͟· ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ Ή͙͙ͭ͟Φ ˿͔ͨͼ͙͙͊ͫͭ͡ 

ͦ͋Ύ͊ͤ͘ ͍͒͊͊ͭΈ ͨ͊ͼ͙͔ͤͭͯ ͭͦ;ͤͯΌ ͙ͤͺͦͪͣ͊ͼ͙Ό ͦ ͙͎͔͒͊ͤͦ͘Σ ͔ͣͭͦ͒͊ͻ ͔͡;͔͙ͤΎ ͙ ͍ͦͣͦ͗ͤ͘·ͻ ͙ͪͫ͊͟ͻΦ 

˹͔͍͔͒ͦͫͭͦͪͤ͊Ύ ͙ͤͺͦͪͣ͊ͼ͙Ύ ͙͙͡ ͙͍͙͔ͯͭ͊͊ͤ ͒͊ͤͤ·ͻ ͔ͣͦ͗ͭ ͔͎͙͍ͤ͊ͭͤͦ ͫ͊͊ͭ͘͟ΈͫΎ ͤ͊ ͍͒ͦͪͦ͘Έ͔ ͨ͊ͼ͙͔ͤͭ͊Φ 

͙̏ͭ;͔ͤͦ ͍͔͔͙͔ͨͦ͒ͤ ͺ͙͔ͦͪͣͪͯͭ ͍͔͙͔ͯ͊͗ͤ ͙ ͍͔͙͔͒ͦͪ ͟ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͨͪͦͺ͔͙͙ͫͫΦ 

˽͙ͪͤͼ͙ͨ ͔͙ͤͨͪ;͙͔͙ͤͤΎ ͍͔ͪ͒͊ όƴƻƴ ƳŀƭŜŦƛŎŜƴŎŜύ Ύ͍͡Ύ͔ͭͫΎ ͔͎ͪ͊ͯͦ͟͡Έͤ·ͣ ͔͊ͣͤͣ͟ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ 

Ή͙͙ͭ͟Φ ˤͪ͊; ͔͒ͦ͗ͤ͡ ͙͔͎͋͊ͭ͘Έ ͔͚͍͙͚͒ͫͭΣ ͦͭͦͪ͟·͔ ͎ͣͦͯͭ ͙ͨͪ;͙͙ͤͭΈ ͨ͊ͼ͙͔ͤͭͯ ͯ΅͔ͪ͋Φ ̏ͭͦ ͔͊ͫ͊ͭͫ͟Ύ ͊͟͟ 

ͺ͙͙͘;͔͎ͫͦͦ͟Σ ͭ͊͟ ͙ ͙ͨͫͻ͎͙ͦͦ͡;͔͎ͫͦͦ͟ ͫͦͫͭͦΎ͙ͤΎ ;͔͍͔ͦ͊͟͡Φ ˿ͦ͋͡Ό͔͙͔͒ͤ Ή͎ͭͦͦ ͙ͨͪͤͼ͙ͨ͊ ͎͙͔͊ͪ͊ͤͭͪͯͭ 

͔͋ͦͨ͊ͫͤͦͫͭ͘Έ ͙ ͍͔͙͔ͯ͊͗ͤ ͟ ͙͙͗ͤ͘ ͨ͊ͼ͙͔ͤͭ͊Φ 

˽͙ͪͤͼ͙ͨ ͨͦ͡Έ͘· όōŜƴŜŦƛŎŜƴŎŜύ ͔͔ͭͪ͋ͯͭ ͦͭ ͍ͪ͊;͊ ͔͔͙ͫͭͪͣͤ͡Ύ ͟ ͙ͣ͊ͫͣ͊͟͡Έ͚ͤͦ ͨͦ͡Έ͔͘ ͒͡Ύ 

ͨ͊ͼ͙͔ͤͭ͊Φ ˸͔͙͒ͼ͙͙͚ͤͫ͟ ͔ͫͨͼ͙͙͊ͫͭ͡ ͔͒ͦ͗ͤ͡ ͤ͊ͤ͊͘;͊ͭΈ ͔͡;͔͙͔ͤΣ ͔ͦͭͦͪͦ͟ ͯͯ͡;΄͔͊ͭ ͍͒ͦͪͦ͘Έ͔ ͙ 

͊͟;͔͍ͫͭͦ ͙͙͗ͤ͘ ;͔͍͔ͦ͊͟͡Φ ̏ͭͦͭ ͙ͨͪͤͼ͙ͨ ͎͔ͨͦͣͦ͊ͭ ͍ͪ͊;ͯ ͙͙ͨͪͤͣ͊ͭΈ ͍ͦ͋ͦͫͤͦ͊ͤͤ·͔ ͔ͪ΄͔͙ͤΎ ͍ 

͙͔͔ͤͭͪͫ͊ͻ ͨ͊ͼ͙͔ͤͭ͊Φ ˤ͙͍͊ͣͦͫ͘Ύ͘Έ ͙ͨͪͤͼ͙͍ͨͦ ͨͦ͡Έ͘· ͙ ͔͙ͤͨͪ;͙͔͙ͤͤΎ ͍͔ͪ͒͊ ͺ͙͔ͦͪͣͪͯͭ ͍ͦͫͤͦͯ 

Ή͙ͭ;͎ͤͦͦ ͍͔͔͙ͨͦ͒ͤΎΦ 

˿͍͔͙͍ͨͪ͊͒ͦͫͭ͡Έ τ ͔΅͖ ͙ͦ͒ͤ ͍͊͗ͤ·͚ Ή͙ͭ;͔͙͚ͫ͟ ͙ͨͪͤͼ͙ͨ ͍ ͔͙ͣ͒ͼ͙͔ͤΦ ˤͪ͊; ͔͒ͦ͗ͤ͡ ͙͍ͦ͒ͤ͊ͦͦ͟ 

͙ͦͭͤͦͫͭΈͫΎ ͦ͟ ͍͔ͫͣ ͨ͊ͼ͙͔ͤͭ͊ͣΣ ͔͍͙͙ͤ͊ͫͣͦ͘ ͦͭ ͙ͻ ͫͦͼ͙͊͡Έ͎ͤͦͦ ͫͭ͊ͭͯͫ͊Σ ͤ͊ͼ͙ͦͤ͊͡Έ͙ͤͦͫͭΣ ͨͦ͊͡ ͙͙͡ 

͍ͦͪ͊ͫͭ͊͘Φ ˶Ό͋͊Ύ ͺͦͪͣ͊ ͙͙͙͒ͫͪͣͤ͊͟ͼ͙͙ ͙͍͔ͨͪͦͭͦͪ;͙ͭ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ Ή͙͔ͭ͟Φ ˿͍͔͙͍ͨͪ͊͒ͦͫͭ͡Έ 

͔ͯͪͨ͟͡Ύ͔ͭ ͍͔͙͔͒ͦͪ ͦ͋΅͔͍ͫͭ͊ ͟ ͙͔͔ͫͫͭͣ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎΦ 

͙̏ͭ͊͟ ͔͔ͭͪ͋ͯͭ ͫͦ͋͡Ό͔͙͒ͤΎ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ ͍͔͍͔͙ͦͭͭͫͭͤͤͦͫͭΦ ˤͪ͊; ͍͔ͦͭ;͔͊ͭ ͊͘ ͍͙ͫͦ ͔͚͍͙͒ͫͭΎ 

͙ ͔ͪ΄͔͙ͤΎ ͔͔ͨͪ͒ ͨ͊ͼ͙͔ͤͭͦͣ ͙ ͦ͋΅͔͍ͫͭͦͣΦ ̏ͭͦ ͍͟͡Ό;͔͊ͭ ͫͦ͋͡Ό͔͙͔͒ͤ ͍ͫͭ͊ͤ͒͊ͪͭͦΣ ͨͦͫͭͦΎ͔ͤͤͦ 

͍͔͙͔ͦ͋ͤͦͤ͡ ͙͚ͤ͊ͤ͘ ͙ ͦͤͭͪͦ͟͡Έ ͊͟;͔͍ͫͭ͊ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͨͦͣͦ΅͙Φ ˻͍͔͍͔ͭͭͫͭͤͤͦͫͭΈ ͔͔ͦ͋ͫͨ;͙͍͔͊ͭ 

͍·͙͚ͫͦ͟ ͍͔ͯͪͦͤΈ ͨͪͦͺ͔͙͙ͫͫͦͤ͊ͣ͊͘͡Φ 

˴͙͙͍ͦͣͣͯͤ͊ͭͤ͟·͔ ͍ͤ͊·͙͟ ͍ͪ͊;͊ ͔ͭͫͤͦ ͍ͫΎ͊ͤ͘· ͫ Ή͙͚ͭͦ͟Φ ˿ͨͦͫͦ͋ͤͦͫͭΈ ͫͯ͡΄͊ͭΈΣ ͍͊͒͊͊ͭ͘Έ 

͍ͦͨͪͦͫ· ͙ ͦ͋ΆΎͫͤΎͭΈ ͙ͤͺͦͪͣ͊ͼ͙Ό ͨͪͦͫͭ·ͣ Ύ͘·ͦͣ͟ ͔ͯͪͨ͟͡Ύ͔ͭ ͍͔͙͔͒ͦͪ ͨ͊ͼ͙͔ͤͭ͊Φ ̏ͺͺ͔͙͍ͭͤ͊͟Ύ 

͙ͦͣͣͯͤ͊͟͟ͼ͙Ύ ͙͔ͫͤ͗͊ͭ ͔͍ͭͪͦ͗ͤͦͫͭΈ ͙ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͯ͡;΄͔ͣͯ ͍͙ͦͫͨͪΎ͙ͭΌ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ 

͔͔ͪͦͣͤ͒͊͟ͼ͙͚Φ ͙̏ͣͨ͊ͭΎ ͍ ͦ͋΅͔͙͙ͤ Ύ͍͡Ύ͔ͭͫΎ ͍͚͊͗ͤͦ ͍ͫͦͫͭ͊͡ΎΌ΅͔͚ Ή͙ͭ;͎ͤͦͦ ͍͔͔͙ͨͦ͒ͤΎΦ 

͙̏ͭ;͔͙͔ͫ͟ ͙ͨͪͤͼ͙ͨ· ͎ͨͦͣͦ͊Όͭ ͍ͪ͊;ͯ ͙͙ͨͪͤͣ͊ͭΈ ͔ͪ΄͔͙ͤΎ ͍ ͫͦ͗ͤ͡·ͻ ͙ͫͭͯ͊ͼ͙ΎͻΦ ˴ͦͤͺ͙ͭ͟͡· 

͙͔͔͍ͤͭͪͫͦΣ ͍·͋ͦͪ ͔ͣ͗͒ͯ ͙ͪ͊͘͡;ͤ·͙ͣ ͔͙ͣͭͦ͒͊ͣ ͔͡;͔͙ͤΎ ͙͙͡ ͔ͪͫͯͪͫͤ·͔ ͎͙ͦͪ͊ͤ;͔͙ͤΎ ͔ͭͪ͋ͯΌͭ 

ͣͦͪ͊͡Έ͎ͤͦͦ ͦͫͣ·͔͙ͫͤ͡ΎΦ ˿͔͍͙͔͒ͦ͊ͤ͡ Ή͙͔ͭ͟ ͍ͨͦͦ͘͡Ύ͔ͭ ͤ͊ͻ͙ͦ͒ͭΈ ͙ͦͨͭͣ͊͡Έͤ·͔ ͔ͪ΄͔͙ͤΎΣ ͯ;͙ͭ·͍͊Ύ 

͙͔͔ͤͭͪͫ· ͨ͊ͼ͙͔ͤͭ͊ ͙ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ·͔ ͫͭ͊ͤ͒͊ͪͭ·Φ 

ˤ ͍͙ͯͫͦ͡Ύͻ ͍͔͔͎ͫͦͪͣͤͤͦͦ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎ Ή͙ͭ͊͟ ͙͎͔ͪ͊ͭ ͪͦ͡Έ ͙͔͙ͦͪͤͭͪ͊ ͙ͨͪ ͍͔͔͙͙ͤ͒ͪͤ ͍ͤͦ·ͻ 
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͔ͭͻ͎͙͚ͤͦͦ͡Φ ͔͔͔͙́ͣ͒͡ͼ͙ͤ͊Σ ͎͔͔͙ͤͭ;͔͙͔ͫ͟ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͙ ͙͙͍ͪͦ͋ͦͭͪͦ͊ͤͤ͘·͔ ͙͔ͫͫͭͣ· ͔ͭͪ͋ͯΌͭ 

ͫͦ͋͡Ό͔͙͒ͤΎ ͣͦͪ͊͡Έͤ·ͻ ͤͦͪͣΦ ˤͪ͊; ͔͒ͦ͗ͤ͡ ͯ;͙ͭ·͍͊ͭΈ ͔ͤ ͭͦ͡Έͦ͟ ͤ͊ͯ;ͤͯΌ ͼ͔͔ͫͦͦ͋ͪ͊ͤͦͫͭ͘͡ΈΣ ͤͦ ͙ 

Ή͙ͭ;͔ͫͯ͟Ό ͫͭͦͪͦͤͯ ͙͔ͨͪͣͤΎ͔ͣ·ͻ ͔͍ͣͭͦ͒ͦΦ ͙̏ͭ;͔͙͚ͫ͟ ͨͦ͒ͻͦ͒ ͎͔ͨͦͣͦ͊ͭ ͎͙͊ͪͣͦͤ;ͤͦ ͙͔͎͙͍ͤͭͪͪͦ͊ͭΈ 

͙͍ͤͤͦ͊ͼ͙͙ ͍ ͙ͨͪ͊ͭͯ͟͟Φ 

͙̏ͭ;͔͙͔ͫ͟ ͙ͨͪͤͼ͙ͨ· ͔ͭ͊͗͟ ͔͎͙ͪͯͪͯ͡Όͭ ͍͙͔͚͍͙͔͊ͣͦ͒ͫͭ͘ ͔ͣ͗͒ͯ ͔͙ͣ͒ͼ͙͙͙ͤͫͣ͟ ͙͙ͪ͊͋ͦͭͤ͊ͣ͟Φ ˤ 

͔͙͍͔ͦͭ͟͟͡͡ ͍͊͗ͤ· ͍͙͔͊ͣͤͦ͘ ͍͔͙͔ͯ͊͗ͤΣ ͔ͨͦ͒͒ͪ͗͊͟ ͙ ͫͦ͋͡Ό͔͙͔͒ͤ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ·ͻ ͍ͫͭ͊ͤ͒͊ͪͭͦΦ 

˴ͦͤͺ͙ͭ͟͡· ͙ ͔͙͙͔ͤ͒ͦͨͦͤͣ͊ͤ ͎ͣͦͯͭ ͔͎͙͍ͤ͊ͭͤͦ ͫ͊͊ͭ͘͟ΈͫΎ ͤ͊ ͊͟;͔͍͔ͫͭ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͨͦͣͦ΅͙Φ 

˿ͨͦ͡;͖ͤͤͦͫͭΈ ͦͣ͊ͤ͒͟· ͍͔ͫͨͦͫͦ͋ͫͭͯͭ Ήͺͺ͔͙͍͚ͭͤͦ͟ ͙ ͔͚͋ͦͨ͊ͫͤͦ͘ ͔ͪ͊͋ͦͭΦ 

˸͔͙͒ͼ͙ͤͫ͊͟Ύ Ή͙ͭ͊͟ ͍͙͡Ύ͔ͭ ͤ͊ ͔ͪͨͯͭ͊ͼ͙Ό ͍ͪ͊;͊ ͙ ͍͔͙͔͒ͦͪ ͦ͋΅͔͍ͫͭ͊ ͟ ͨͪͦͺ͔͙͙ͫͫΦ ͙̏ͭ;͔ͤͦ 

͍͔͔͙͔ͨͦ͒ͤ ͺ͙͔ͦͪͣͪͯͭ ͙͙͍ͨͦͭͤ͘·͚ ͙͙ͣ͒͗ ͔ͫͨͼ͙͙͊ͫͭ͊͡ ͙ ͔ͯͪͨ͟͡Ύ͔ͭ ͔͙ͨͪͫͭ͗ ͔͙ͣ͒ͼ͙ͤ·Φ ˹͊ͪͯ΄͔͙͔ͤ 

Ή͙ͭ;͔͙ͫ͟ͻ ͤͦͪͣ ͙͍͙ͨͪͦ͒ͭ ͟ ͙͔͙ͫͤ͗ͤΌ ͍͙͔͊ͭͦͪͭͭ͊ ͙ ͔͍͔͙ͤ͒ͦͪΌ ͨ͊ͼ͙͔͍ͤͭͦΦ ͙̏ͭ͊͟ ͙ ͨͪͦͺ͔͙͙ͫͫͦͤ͊ͣ͘͡ 

͍͙͍͊ͣͦͫ͘Ύ͊ͤ͘· ͙ ͍͙͡ΎΌͭ ͤ͊ ͫͦͼ͙͊͡Έ͔ͤͦ ͍͙ͦͫͨͪΎ͙͔ͭ ͔͙ͣ͒ͼ͙ͤ·Φ 

˻͋ͯ;͔͙͔ͤ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ Ή͙͔ͭ͟ Ύ͍͡Ύ͔ͭͫΎ ͍͚͊͗ͤͦ ;͊ͫͭΈΌ ͎͍͙ͨͦ͒ͦͭͦ͟ ͔ͫͨͼ͙͙͍͊ͫͭͦ͡Φ ˿͔ͭͯ͒ͤͭ· 

͙ͯ͘;͊Όͭ ͣͦͪ͊͡Έͤ·͔ ͤͦͪͣ·Σ ͙ͨͪͤͼ͙ͨ· ͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘Ύ ͫ ͨ͊ͼ͙͔͙ͤͭ͊ͣ ͙ ͔͎͙ͦ͊ͣ͟͡͡Σ ͊ ͔ͭ͊͗͟ ͍͍ͨͪ͊ͦ·͔ 

͔͊ͫͨͭ͟·Φ ˽͙ͪ͊ͭ͟;͔͙͔ͫ͟ ͔͙͎͙ͭͪͤͤ ͎ͨͦͣͦ͊Όͭ ͍͙͍ͪ͊͊ͭ͘Έ ͍ͤ͊·͙͟ Ή͙͙ͣͨ͊ͭ ͙ ͔͎ͦͪͪͭͤͦͦ͟͟ ͦ͋΅͔͙ͤΎΦ ̏ͭͦ 

ͺ͙͔ͦͪͣͪͯͭ ͍ͦͫͤͦͯ ͋ͯ͒ͯ΅͔͚ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΦ 

͙̏ͭ͊͟ ͔͔ͭͪ͋ͯͭ ͨͦͫͭͦΎ͎ͤͤͦͦ ͍͔ͫ͊ͣͦͫͦͪ΄͔͍͍͙ͤͫͭͦ͊ͤΎ ͍ͪ͊;͊Φ ˿͔ͨͼ͙͙͊ͫͭ͡ ͔͒ͦ͗ͤ͡ ͍͙͍ͪ͊͊ͭ͘Έ 

ͣͦͪ͊͡Έͤ·͔ ͊͟;͔͍ͫͭ͊Σ ͙͍ͦͤͭͪͦͪͦ͊ͭ͟͡Έ Ήͣͦͼ͙͙ ͙ ͫͦͻͪ͊ͤΎͭΈ ͔͔͒ͦ͋ͪͦ͗͊ͭ͡͡ΈͤͦͫͭΈΦ ˿͙͊ͣͦ͊ͤ͊͘͡ ͎͔ͨͦͣͦ͊ͭ 

͙͔͎͋͊ͭ͘Έ ͦ΄͙͋ͦ͟ ͙ ͯͯ͡;΄͊ͭΈ ͍͙͔͚͍͙͔͊ͣͦ͒ͫͭ͘ ͫ ͨ͊ͼ͙͔͙ͤͭ͊ͣΦ ͙̏ͭ;͔͔ͫͦ͟ ͍͙͙͔ͪ͊ͭ͘ Ύ͍͡Ύ͔ͭͫΎ 

͔͔ͤͨͪͪ·͍ͤ·ͣ ͨͪͦͼ͔ͫͫͦͣΦ 

˿ͦ͋͡Ό͔͙͔͒ͤ Ή͙ͭ;͔͙ͫ͟ͻ ͤͦͪͣ ͙͔ͫͤ͗͊ͭ ͙ͪͫ͟ ͦͤ͟ͺ͙͍ͭͦ͟͡ ͔ͣ͗͒ͯ ͍ͪ͊;ͦͣ ͙ ͨ͊ͼ͙͔ͤͭͦͣΦ ˽͊ͼ͙͔ͤͭΣ 

͍͙͒Ύ ͍͔͙͔ͯ͊͗ͤ ͙ ;͔ͫͭͤͦͫͭΈ ͔ͫͨͼ͙͙͊ͫͭ͊͡Σ ͫ ͋ͦ͡Έ΄͔͚ ͍͔ͪͦΎͭͤͦͫͭΈΌ ͙͙͔ͨͪͤͣ͊ͭ ͔͔ͪͦͣͤ͒͊͟ͼ͙͙ ͙ 

͙ͫͦͭͪͯ͒ͤ;͔͊ͭΦ ˥͙͊ͪͣͦͤ;ͤ·͔ ͦͭͤͦ΄͔͙ͤΎ ͯͨͪͦ΅͊Όͭ ͔͡;͔͙͔ͤ ͙ ͍ͨͦ·΄͊Όͭ ͔͎ͦ Ήͺͺ͔͙͍ͭͤͦͫͭ͟ΈΦ ͙̏ͭ;͔͙͔ͫ͟ 

͙ͨͪͤͼ͙ͨ· ͫͦ͒͊͘Όͭ ͔͔͋ͦͨ͊ͫͤͦ͘ ͙ ͍͔͙͔͒ͦͪͭ͡Έ͔ͤͦ ͍ͨͪͦͫͭͪ͊ͤͫͭͦΦ 

͙̏ͭ͊͟ ͎͔ͨͦͣͦ͊ͭ ͍ͪ͊;͊ͣ ͍ͫͨͪ͊͡ΎͭΈͫΎ ͫ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ·ͣ ͔ͫͭͪͫͫͦͣΦ ˽͙ͫͻ͎͙ͦͦ͡;͔ͫ͊͟Ύ 

͚ͯͫͭͦ;͙͍ͦͫͭΈ ͙ ͣͦͪ͊͡Έͤ͊Ύ ͔ͨͦ͒͒ͪ͗͊͟ ͔͎ͦ͟͡͡ ͔ͯͪͨ͟͡ΎΌͭ ͍͔͙͚ͤͯͭͪͤͤ ͔ͪͫͯͪͫ ͔ͫͨͼ͙͙͊ͫͭ͊͡Φ ͙̏ͭ;͔ͤͦ 

͍͔͔͙͔ͨͦ͒ͤ ͎͔ͨͦͣͦ͊ͭ ͫͦͻͪ͊ͤΎͭΈ ͨͪͦͺ͔͙ͫͫͦͤ͊͡ΈͤͯΌ ;͔ͫͭͤͦͫͭΈ ͔͒͊͗ ͍ ͫͦ͗ͤ͡·ͻ ͙ ͙͙ͪͭ͟;͔͙ͫ͟ͻ 

͙ͫͭͯ͊ͼ͙ΎͻΦ ˽͙ͫͻ͎͙ͦͦ͡;͔ͫ͊͟Ύ ͎͍ͨͦ͒ͦͭͦ͊͟ Ύ͍͡Ύ͔ͭͫΎ ;͊ͫͭΈΌ Ή͙ͭ;͎ͤͦͦ ͨͦ͒ͻͦ͒͊ ͟ ͔ͪ͊͋ͦͭΦ 

 ˭ ͊͟͡Ό;͔͙͔ͤ 

ˤ ͊͘͟͡Ό;͔͙͔ͤΣ Ή͙ͭ;͔͙͔ͫ͟ ͙ͨͪͤͼ͙ͨ· ͍ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͍͔͔͎ͫͦͪͣͤͤͦͦ ͍ͪ͊;͊ ͔͔ͦ͋ͫͨ;͙͍͊Όͭ 

͎ͯͣ͊ͤͤͦͫͭΈΣ ͨͪͦͺ͔͙͙ͫͫͦͤ͊ͣ͘͡ ͙ ͍͔͙͔͒ͦͪ ͍ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͙͔ͨͪ͊ͭ͟͟Φ ˻͙ͤ ͺ͙ͦͪͣͪͯΌͭ ͫͭ͊ͤ͒͊ͪͭ· 

͍͔͔͙ͨͦ͒ͤΎΣ ͔͎͙ͪͯͪͯ͡Όͭ ͍͙͔͚͍͙͔͊ͣͦ͒ͫͭ͘ ͫ ͨ͊ͼ͙͔͙ͤͭ͊ͣ ͙ ͔͎͙ͦ͊ͣ͟͡͡ ͙ ͍ͫͨͦͫͦ͋ͫͭͯΌͭ ͍ͨͦ·΄͔͙ͤΌ 

͊͟;͔͍ͫͭ͊ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͨͦͣͦ΅͙Φ ˿ͦ͋͡Ό͔͙͔͒ͤ Ή͙͙ͭ͟ τ Ήͭͦ ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έͤ͊Ύ ͦ͋Ύ͊ͤͤͦͫͭ͘Έ ͎͊͗͒ͦͦ͟ 

͔ͫͨͼ͙͙͊ͫͭ͊͡Σ ͔͔ͦ͋ͫͨ;͙͍͊Ό΅͊Ύ ͎͙͊ͪͣͦͤΌ ͙ͤ͊ͯ͟Σ ͙ͣͦͪ͊͡ ͙ ͦ͋΅͔͍ͫͭ͊Φ 

 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ  

1. ˣ͍ͦ͋ͪͦ ˢΦ˩Φ ͙̏ͭ;͔͙͔ͫ͟ ͙ ͍͍ͨͪ͊ͦ·͔ ͍ͦͫͤͦ· ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͍ͪ͊;͊Φ τ ˸ΦΥ ˥̏˻́ˢ˾-

˸͔͙͒͊Σ нлнлΦ 

2. ˴͍ͦͦ͘͡ ˤΦˢΦ ˻͍ͫͤͦ· ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͔͎͙͙͒ͦͤͭͦͦ͡Φ τ ˿ ˽͋ΦΥ ˽͙͔ͭͪΣ нлмфΦ 

3. ͙́΅͔ͤͦ͟ ˽Φ˨Φ ˸͔͙͒ͼ͙ͤͫ͊͟Ύ Ή͙ͭ͊͟ ͙ ͙͋ͦΉ͙ͭ͊͟Φ τ ˸ ΦΥ ˢ͔͙͊͒ͣ͟;͔͙͚ͫ͟ ͔ͨͪͦͭ͟Σ нлмсΦ 

4. ˤͦͪͦ͋Έ͖͍ ˢΦˮΦ ˽͔ͪͦ͋ͣ͡· ͍ͪ͊;͔͚͋ͤͦ Ή͙͙ͭ͟ ͙ ͔͎͙͙͒ͦͤͭͦͦ͡Φ τ ˸ ΦΥ ˸͔͙͒ͼ͙ͤ͊Σ нллпΦ 

5. ˥͔͚͍ͯͫͤͦ ˢΦˢΦΣ ˮ͙ͪͪͭ͡ͼ ˥Φ ͙̏ͭ͊͟Υ ̏ͤͼ͙͔͙ͦͨ͒͟͡;͔͙͚ͫ͟ ͍ͫͦ͊ͪ͡ΈΦ τ ˸ ΦΥ ˥͙͙͊ͪ͒͊ͪ͟Σ нллмΦ 

ϭ˥͍͊͊ͤ͒͊ͪͦ͡ ˢΦˢΦΣ нлнр 
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˥͍͊͊ͤ͒͊ͪͦ͡ ˢΦˢΦ 

˽͔͍͔ͪͨͦ͒͊͊ͭ͡Έ 

˥͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͔͙ͣ͒ͼ͙͙͚ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ ͙͔͙ͣͤ ˸·ͪ͊ͭ͊ ˥͊ͪͪ·͔͍͊  

͎Φ ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 

 

̏˿́˩́ˮ˴ˢ ˸˩˨ˮ̇ˮ˹˿˴˻˯ ˽˾˻̅˩˿˿ˮˮ ˮ ˻ˣ˾ˢ˭ ˤ˾ˢ̉ˢ 

 

ˢͤͤͦͭ ͊ͼ͙Ύ 

͔͙̏ͫͭͭ͊͟ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͨͪͦͺ͔͙͙ͫͫ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭ ͍͙ͯ͊͘͡Έ͔ͤͦ ͙ ͍͔͔ͨͦ͒ͤ;͔͔ͫͦ͟ ͍͙ͦͫͨͪΎ͙͔ͭ 

͍ͪ͊;͊Σ ͔͎ͦ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ·͚ ͙͙ͣ͒͗ ͙ ͙ͫͭ͡Έ ͦ͋΅͔͙ͤΎ ͫ ͨ͊ͼ͙͔͙ͤͭ͊ͣΦ ˤ ͍͔͔ͫͦͪͣͤͤͦͣ ͦ͋΅͔͍͔ͫͭ 

͍͔ͤ΄͙͚ͤ ͍͙͒Σ ͔ͣ͊ͤͪ͊ ͍͔͔͙ͨͦ͒ͤΎ ͙ ͯ͟͡Έͭͯͪͤ·͔ ͍ͤ͊·͙͟ ͍ͪ͊;͊ ͙͎ͪ͊Όͭ ͍͊͗ͤͯΌ ͪͦ͡Έ ͍ ͺ͙͍͙͙ͦͪͣͪͦ͊ͤ 

͍͔͙͒ͦͪΎ ͙ Ήͣͦͼ͙ͦͤ͊͡Έ͎ͤͦͦ ͦͣ͟ͺͦͪͭ͊ ͨ͊ͼ͙͔͍ͤͭͦΦ ˮ͔͍͙͔ͫͫ͒ͦ͊ͤ͡ Ή͚ͭͦ ͔ͭͣ· ͍ͨͦͦ͘͡Ύ͔ͭ ͍·Ύ͍͙ͭΈ ͍ͫΎ͘Έ 

͔ͣ͗͒ͯ Ή͔͙ͫͭͭ;͔͙͙ͫͣ͟ ͔͙͊ͫͨͭ͊ͣ͟ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͙ Ήͺͺ͔͙͍ͭͤͦͫͭ͟ΈΌ ͔͙ͣ͒ͼ͙͎ͤͫͦͦ͟ 

͙͍͙ͦ͋ͫͯ͗͊ͤ͡ΎΣ ͨͦ͒;͔͙͍ͪ͊͟Ύ ͍͊͗ͤͦͫͭΈ ͎͙͊ͪͣͦͤ;͎ͤͦͦ ͫͦ;͔͙ͭ͊ͤΎ ͙͚ͤ͊ͤ͘Σ ͍ͤ͊·͍ͦ͟ ͙ ͍͔ͤ΄͔͎ͤͦ ͦ͋ͪ͊͊͘Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ  

Ήͫ ͔͙ͭͭ͊͟ ͔͙ͣ͒ͼ͙ͤ·Σ ͦ͋ͪ͊͘ ͍ͪ͊;͊Σ ͨ ͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ·͚ ͙͙ͣ͒͗Σ ͍͔͙͔͒ͦͪ ͨ͊ͼ͙͔ͤͭ͊Σ ͔͙ͣ͒ͼ͙ͤͫ͊͟Ύ Ή͙ͭ͊͟Σ 

͍͙ͯ͊͘͡Έ͔ͤͦ ͍͙ͦͫͨͪΎ͙͔ͭΣ ͙ͨͫͻ͎͙ͦͦ͡;͔͙͚ͫ͟ ͦͣ͟ͺͦͪͭΣ ͙ͦͣͣͯͤ͊͟͟ͼ͙Ύ ͫ ͨ͊ͼ͙͔ͤͭͦͣ. 

 

͔͙̏ͫͭͭ͊͟ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͨͪͦͺ͔͙͙ͫͫ Ύ͍͡Ύ͔ͭͫΎ ͍͊͗ͤ·ͣ ͔͊ͫͨͭͦͣ͟ ͍͔͔͎ͫͦͪͣͤͤͦͦ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎΣ 

ͨͦͫͦ͟͡Έͯ͟ ͦͤ͊ ͍͙͡Ύ͔ͭ ͤ͊ ͍͙ͦͫͨͪΎ͙͔ͭ ͍ͪ͊;͊ ͨ͊ͼ͙͔͙ͤͭ͊ͣ ͙ ͦ͋΅͔͍ͫͭͦͣ ͍ ͼ͔ͦͣ͡Φ ˤ͔ͤ΄͙͚ͤ ͍͙͒Σ ͔ͣ͊ͤͪ· 

͍͔͔͙ͨͦ͒ͤΎ ͙ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ͊Ύ ͯ͟͡Έͭͯͪ͊ ͫͦ͒͊͘Όͭ ͯ ͨ͊ͼ͙͔͍ͤͭͦ ͔͔͖͔ͦͨͪ͒ͤͤͦ͡ ͍͔ͨ;͔͙͔͊ͭͤ͡ ͦ 

͔͔͙ͦͣͨͭͤͭͤͦͫͭ͟ ͔ͫͨͼ͙͙͊ͫͭ͊͡Φ ˥͙͊ͪͣͦͤ;͔ͤͦ ͫͦ;͔͙͔ͭ͊ͤ ͙͚ͤ͊ͤ͘Σ ͍ͤ͊·͍ͦ͟ ͙ Ή͔͙ͫͭͭ;͔͙ͫ͟ͻ ͊͟;͔͍ͫͭ 

͎͔ͨͦͣͦ͊ͭ ͍ͪ͊;ͯ ͍·͙͍ͫͭͪ͊͊ͭΈ ͍͔͙͔͒ͦͪͭ͡Έͤ·͔ ͦͭͤͦ΄͔͙ͤΎ ͫ ͨ͊ͼ͙͔͙ͤͭ͊ͣΦ ͔͙̏ͫͭͭ;͔ͫ͊͟Ύ ͍ͫͦͫͭ͊͡ΎΌ΅͊Ύ 

ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͺ͙͍͙ͦͪͣͪͦ͊ͤΌ ͙͔ͨͦͦ͗ͭ͡͡Έ͎ͤͦͦ ͙͙ͣ͒͗͊ 

͔͙ͣ͒ͼ͙͎ͤͫͦͦ͟ ͯ;͔͔͙ͪ͗͒ͤΎΦ ˤ͙͙͔ͤͣ͊ͤ ͟ ͔͒ͭ͊͡Ύͣ ͍͔ͤ΄͙ͤͦͫͭ ͙ ͔͔ͣ͊ͤͪ ͦ͋΅͔͙ͤΎ ͎͔ͨͦͣͦ͊ͭ ͙͙ͫͤͭ͘Έ 

͔ͫͭͪͫͫ ͙ ͔͍͎ͭͪͦͯ ͯ ͨ͊ͼ͙͔͍ͤͭͦΦ 

˻͋ͪ͊͘ ͍ͪ͊;͊ ͫ͊͒͟͡·͍͔͊ͭͫΎ ͔ͤ ͭͦ͡Έͦ͟ ͙͘ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ·ͻ ͍ͤ͊·͍ͦ͟Σ ͤͦ ͙ ͙͘ ͙͡;ͤͦͫͭͤ·ͻ ͊͟;͔͍ͫͭΣ 

͙ͭ͊͟ͻ ͊͟͟ ͔͔͒ͦ͋ͪͦ͗͊ͭ͡͡ΈͤͦͫͭΈΣ ͔͔͙͔ͭͪͨͤ ͙ Ή͙ͣͨ͊ͭΎΦ ˽͊ͼ͙͔ͤͭ· ;͊ͫͭͦ ͦͼ͔͙͍ͤ͊Όͭ ͔ͫͨͼ͙͙͊ͫͭ͊͡ ͨͦ 

͔͍ͨͪͦͣͯ ͍͔ͨ;͔͙͊ͭͤ͡ΌΣ ͔ͦͭͦͪͦ͟ ͫ͊͒͟͡·͍͔͊ͭͫΎ ͊͘ ͫ;͙ͭ͊ͤͤ·͔ ͙ͣͤͯͭ·Φ ˽ͦΉͭͦͣͯ ͍͊͗ͤ͊ ͊ͯͪ͊ͭͤ͊͟͟Ύ ͺͦͪͣ͊Σ 

ͯͻ͔ͦ͗ͤͤͦͫͭΈ ͙ ͙ͨͪΎͭͤ͊Ύ ͍͔ͤ΄ͤͦͫͭΈΦ ˤ͔ͤ΄ͤΎΎ ͔͔͔ͨͪͤͭ͊͋͘͡ΈͤͦͫͭΈ ͍ͪ͊;͊ ͍ͨͦ·΄͔͊ͭ ͍͔͙͔͒ͦͪ ͙ 

͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͔͔͋ͦ͡ Ήͺͺ͔͙͍͚ͭͤͦ͟ ͙ͦͣͣͯͤ͊͟͟ͼ͙͙Φ ͔͙̏ͫͭͭ͊͟ ͦ͋ͪ͊͊͘ ͍ͪ͊;͊ ͔ͭͫͤͦ ͍ͫΎ͊ͤ͊͘ ͫ 

͙ͨͫͻ͎͙ͦͦ͡;͔͙ͫͣ͟ ͦͣ͟ͺͦͪͭͦͣ ͨ͊ͼ͙͔ͤͭ͊Φ 

ˤ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͙͔ͨͪ͊ͭ͟͟ ͍͊͗ͤ͊ ͎͙͊ͪͣͦͤΎ ͔ͣ͗͒ͯ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ ͔͔ͦͣͨͭͤͭͤͦͫͭ͟ΈΌ ͙ 

Ή͔͙ͫͭͭ;͔͙ͫͣ͟ ͍͙ͦͫͨͪΎ͙͔ͭͣΦ ̂͡·͋͊͟Σ ͚ͫͨͦͦͤ͟·͚ ͎ͦͦͫ͡ ͙ ͔͔͒ͦ͋ͪͦ͗͊ͭ͡͡Έͤ·͔ ͔͗ͫͭ· ͫͦ͒͊͘Όͭ ͊ͭͣͦͫͺ͔ͪͯ 

͍͔͙͒ͦͪΎ ͙ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘Φ ˽͊ͼ͙͔ͤͭ ;͍͍͔ͯͫͭͯͭ ͔ͫ͋Ύ ͔͔͋ͦ͡ ͍͔͔ͯͪͤͤͦ ͙ ͚ͫͨͦͦͤͦ͟Σ ͎ͦ͒͊͟ ͍ͪ͊; ͍·͘·͍͔͊ͭ 

͍͔͙͔ͯ͊͗ͤ ͙ ͙͙ͫͣͨ͊ͭΌΦ ͔͙̏ͫͭͭ;͔͙͔ͫ͟ ͔͊ͫͨͭ͟· ͎ͨͦͣͦ͊Όͭ ͺ͙͍ͦͪͣͪͦ͊ͭΈ Ήͣͦͼ͙ͦͤ͊͡Έͤ·͚ ͦͤͭ͊ͭ͟͟Σ ;ͭͦ 

͔ͦͫͦ͋ͤͤͦ ͍͊͗ͤͦ ͙ͨͪ ͫͦ͗ͤ͡·ͻ ͙͙͡ ͙͔͒ͭ͡͡Έͤ·ͻ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͨͪͦͼ͔͒ͯͪ͊ͻΦ ˻͋΅͔͙͔ͤ ͫ Ή͔͙ͫͭͭ;͔͙ͫ͟ 

͍͙͔ͤͣ͊ͭ͡Έͤ·ͣ ͍ͪ͊;ͦͣ ͙͔ͫͤ͗͊ͭ ͔͍ͭͪͦ͗ͤͦͫͭΈ ͙ ͔ͫͭͪͫͫ ͯ ͨ͊ͼ͙͔͍ͤͭͦΦ 

˸͔͙͒ͼ͙ͤͫ͊͟Ύ Ή͙ͭ͊͟ ͔ͭͫͤͦ ͍ͫΎ͊ͤ͊͘ ͫ Ή͔͙͚ͫͭͭͦ͟ ͨͪͦͺ͔͙͙ͫͫΣ ͭ͊͟ ͊͟͟ ͍͔͙͔ͯ͊͗ͤ ͟ ͨ͊ͼ͙͔ͤͭͯ 

ͨͪͦΎ͍͡Ύ͔ͭͫΎ ͙ ;͔͔ͪ͘ ͍͔ͤ΄͙͚ͤ ͦ͋ͪ͊͘ ͍ͪ͊;͊Φ ͙̉ͫͭͦͭ͊Σ ͊ͯͪ͊ͭͤͦͫͭ͟͟Έ ͙ ͨͦͪΎ͒ͦ͟ ͍ ͪ͊͋ͦ;͔ͣ ͍͔ͨͪͦͫͭͪ͊ͤͫͭ 

ͨͦ͒;͔͙͍ͪ͊͟Όͭ ͊͋ͦͭͯ͘ ͦ ͍͒ͦͪͦ͘Έ͔ ͨ͊ͼ͙͔ͤͭ͊Φ ˽͔͔͔ͪͤͭ͊͋͘͡ΈͤͦͫͭΈ ͍ͪ͊;͊ ͔ͦͭͪ͊͗͊ͭ ͔͎ͦ ͦͭͤͦ΄͔͙͔ͤ ͟ 

ͨͪͦͺ͔͙͙ͫͫ ͙ ͍͔͚ͫͦ͋ͫͭͤͤͦ ͔͔͙ͦͣͨͭͤͭͤͦͫͭ͟Φ ˽͊ͼ͙͔ͤͭ· ͦ͋ͪ͊΅͊Όͭ ͍͙͙͔ͤͣ͊ͤ ͤ͊ ͔͙͒ͭ͊͡Σ ͦͭͦͪ͟·͔ ͫͦ͒͊͘Όͭ 

ͦ΅ͯ΅͔͙͔ͤ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ ͔͙ͤ͊͒͗ͤͦͫͭΦ ͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ Ή͔͙ͫͭͭ͊͟ ͨͪͦͺ͔͙͙ͫͫ ͍·͔ͫͭͯͨ͊ͭ 

͙͔ͤͫͭͪͯͣͤͭͦͣ Ή͙ͭ;͔͚ͫͦ͟ ͙ͦͣͣͯͤ͊͟͟ͼ͙͙Φ 
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ˤ͔ͤ΄͙͚ͤ ͍͙͒ ͍ͪ͊;͊ ͍͙͡Ύ͔ͭ ͔ͤ ͭͦ͡Έͦ͟ ͤ͊ ͨ͊ͼ͙͔͍ͤͭͦΣ ͤͦ ͙ ͤ͊ ͔͎ͦ͟͡͡ ͙ ͦ͋΅͔͍ͫͭͦ ͍ ͼ͔ͦͣ͡Φ 

˽͔͔͔ͪͤͭ͊͋͘͡Έͤ·͚ ͙ ͊ͯͪ͊ͭͤ͟͟·͚ ͔ͫͨͼ͙͙͊ͫͭ͡ ͺ͙͔ͦͪͣͪͯͭ ͙͔ͨͦͦ͗ͭ͡͡Έͤ·͚ ͦ͋ͪ͊͘ ͔͙ͣ͒ͼ͙͎ͤͫͦͦ͟ 

ͫͦͦ͋΅͔͍ͫͭ͊Φ ̏ͭͦ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͔͔͙ͯͪͨͤ͟͡Ό ͔ͪͨͯͭ͊ͼ͙͙ ͯ;͔͔͙ͪ͗͒ͤΎ ͙ ͍ͨͦ·΄͔͙ͤΌ ͫͭ͊ͭͯͫ͊ ͨͪͦͺ͔͙͙ͫͫΦ 

͔͙̏ͫͭͭ͊͟ ͍͔͔͙ͨͦ͒ͤΎ ͙ ͍͔ͤ΄͙ͤͦͫͭ ͔͙͍͔ͨͦ͒͒ͪ͗͊ͭ ͍͔͙͔ͯ͊͗ͤ ͙ ͍͔͙͔͒ͦͪ ͟ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͨͪͦͺ͔͙͙ͫͫΦ 

̆ͦͪͦ΄͙͚ ͙͙ͣ͒͗ ͍ͪ͊;͊ ͙͙͔ͫͭͣͯͪͯͭ͡ ͙ ͙ͫ͊ͣͻ ͔ͫͨͼ͙͙͍͊ͫͭͦ͡ ͔͙ͫͭͪͣͭΈͫΎ ͟ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤͦͣͯ 

͍͔ͫͦͪ΄͔͍ͤͫͭͯΦ 
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5. ͔͍̅͒ͦͪͦ͊Σ ˸Φ ˢΦ ˤ͙͡Ύ͙͔ͤ ͍͔ͤ΄͔͎ͤͦ ͍͙͒͊ ͙ ͍͔͔͙ͨͦ͒ͤΎ ͍ͪ͊;͊ ͤ͊ Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͔͡;͔͙ͤΎΦ ˴͊͊ͤ͘ΈΥ 

˴͙͚͊͊ͤͫ͘͟ ͙͍͔͙͔ͯͤͪͫͭͭΣ нлнмΦ 

ϭ˥͍͊͊ͤ͒͊ͪͦ͡ ˢΦˢΦΣ нлнр 
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˥͍͊͊ͤ͒͊ͪͦ͡ ˢΦˢΦ 

˽͔͍͔ͪͨͦ͒͊͊ͭ͡Έ 

˥͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͔͙ͣ͒ͼ͙͙͚ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ ͙͔͙ͣͤ ˸·ͪ͊ͭ͊ ˥͊ͪͪ·͔͍͊  

͎Φ ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 
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ˢͤͤͦͭ͊ͼ͙Ύ 

˸͔͙͒ͼ͙ͤͫ͊͟Ύ ͦ΄͙͋͊͟ Ύ͍͡Ύ͔ͭͫΎ ͚ͦ͒ͤͦ ͙͘ ͟͡Ό;͔͍·ͻ ͔ͨͪͦ͋ͣ͡ ͍͔͔͚ͫͦͪͣͤͤͦ ͔͙ͣ͒ͼ͙ͤ·Σ ͤ͊ͨͪΎͣͯΌ 

͍͙͡ΎΌ΅͔͚ ͤ͊ ͍͒ͦͪͦ͘Έ͔ ͙ ͙͗ͤ͘Έ ͨ͊ͼ͙͔͍ͤͭͦΦ ˻ͤ͊ ͔ͣͦ͗ͭ ͍͙ͦͤ͊ͭ͘͟Έ ͨͦ ͪ͊ͤ͘·ͣ ͙ͨͪ;͙ͤ͊ͣΥ ͔ͤ͒ͦͫͭ͊ͭͦ͟ 

ͦͨ·ͭ͊Σ ͤ͊ͪͯ΄͔͙͔ͤ ͍ͨͪͦͭͦͦͦ͟͡Σ ;͔͍͔ͦ͡;͔͙͚ͫ͟ ͺ͊ͭͦͪ͟ ͙͙͡ ͔ͭͻ͙ͤ;͔͙͔ͫ͟ ͙ͫ͋ͦΦ ˻͍͔͍͔ͭͭͫͭͤͤͦͫͭΈ 

͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͙͍ͪ͊͋ͦͭͤͦ͟ ͍͟͡Ό;͔͊ͭ ͊͟͟ Ή͙ͭ;͔͙͔ͫ͟Σ ͭ͊͟ ͙ ͍͍ͨͪ͊ͦ·͔ ͔͊ͫͨͭ͟·Σ ͍͔ͤ͊ͨͪ͊ͤͤ͡·͔ ͤ͊ ͊͘΅͙ͭͯ 

͍ͨͪ͊ ͨ͊ͼ͙͔͍ͤͭͦ ͙ ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͊͟;͔͍ͫͭ͊ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͨͦͣͦ΅͙Φ ˮ͔͍͙͔ͫͫ͒ͦ͊ͤ͡ Ή͚ͭͦ ͔ͭͣ· ͍ͨͦͦ͘͡Ύ͔ͭ 

͍·Ύ͍͙ͭΈ ͙ͨͪ;͙ͤ· ͦ΄͙͋ͦ͟Σ ͔ͣͭͦ͒· ͙ͻ ͔͍ͨͪ͒ͦͭͪ͊΅͔͙ͤΎ ͙ ͔ͣͻ͙͊ͤͣ͘· Ό͙͙ͪ͒;͔͚ͫͦ͟ ͙ 

ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ ͍͔͍͔͙ͦͭͭͫͭͤͤͦͫͭ ͍ͪ͊;͔͚Φ ͚́͊ͦ͟ ͙͊ͤ͊͘͡ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͍ͨͦ·΄͔͙ͤΌ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ 

ͨ͊ͼ͙͔͍ͤͭͦ ͙ ͔͔͙ͯͪͨͤ͟͡Ό ͍͔͙͒ͦͪΎ ͟ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͙͔͔ͫͫͭͣΦ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ  

͔ͣ ͙͒ͼ͙ͤͫ͊͟Ύ ͦ΄͙͋͊͟Σ ͍͔͍͔ͦͭͭͫͭͤͤͦͫͭΈ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͙͍ͪ͊͋ͦͭͤͦ͟Σ ͊͟;͔͍ͫͭͦ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͨͦͣͦ΅͙Σ 

͍ͨͪ͊͊ ͨ͊ͼ͙͔͍ͤͭͦΣ Ή͙ͭ͊͟ ͔͙ͣ͒ͼ͙ͤ·Σ ͍͍ͨͪ͊ͦ·͔ ͔͊ͫͨͭ͟·Σ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ͊Ύ  

͍͔͍͔ͦͭͭͫͭͤͤͦͫͭΈΣ ͔͋ͦͨ͊ͫͤͦͫͭ͘Έ ͨ͊ͼ͙͔͍ͤͭͦ. 
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˸͔͙͒ͼ͙ͤͫ͊͟Ύ ͦ΄͙͋͊͟ Ύ͍͡Ύ͔ͭͫΎ ͚ͦ͒ͤͦ ͙͘ ͙͔͔ͤ͊͋ͦ͡ ͤ͊͘;͙ͣ·ͻ ͔ͨͪͦ͋ͣ͡ ͍͔͔͚ͫͦͪͣͤͤͦ ͔͙ͣ͒ͼ͙ͤ·Σ 

͍͙͡ΎΎ ͤ͊ ͍͒ͦͪͦ͘Έ͔ ͙ ͙͗ͤ͘Έ ͨ͊ͼ͙͔͍ͤͭͦΦ ˻ͤ͊ ͔ͣͦ͗ͭ ͨͪͦΎ͍͡ΎͭΈͫΎ ͍ ͙ͪ͊͘͡;ͤ·ͻ ͺͦͪͣ͊ͻΥ ͔͍͙ͤͨͪ͊͡Έͤ͊Ύ 

͙͎͙͒͊ͤͦͫͭ͊͟Σ ͔͔͔ͤͦͪͪͭͤͦ͟͟ ͔͡;͔͙͔ͤ ͙͙͡ ͤ͊ͪͯ΄͔͙͔ͤ ͨͪͦͼ͔͒ͯͪΦ ˽͙͙͔ͦͤͣ͊ͤ ͙ͨͪͪͦ͒· ͦ΄͙͋ͦ͟ 

͍ͨͦͦ͘͡Ύ͔ͭ ͍ͨͦ·͙ͫͭΈ Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͙͙ͨͪ͊ͭ͟͟Φ ˮͯ͘;͔͙͔ͤ Ή͚ͭͦ ͔ͭͣ· ͎͔ͨͦͣͦ͊ͭ ͍·Ύ͍͡ΎͭΈ 

͙͔ͫͫͭͣͤ·͔ ͙ ͙͙͍͙ͤ͒͒ͯ͊͡Έͤ·͔ ͙ͨͪ;͙ͤ· ͍͙͍͔͙ͦͤͤͦͤ͘͟Ύ ͦ΄͙͋ͦ͟Φ ̏ͺͺ͔͙͍͔ͭͤͦ͟ ͍͔͙͔ͯͨͪ͊ͤ͡ ͙͙ͪͫ͊ͣ͟ 

͙͔ͫͤ͗͊ͭ ͍͔ͪͦΎͭͤͦͫͭΈ ͔͎͙͍ͤ͊ͭͤ·ͻ ͔͍͙͚ͨͦͫ͒ͫͭ͡ ͒͡Ύ ͨ͊ͼ͙͔͍ͤͭͦΦ 

˻͍͔͍͔ͭͭͫͭͤͤͦͫͭΈ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͙͍ͪ͊͋ͦͭͤͦ͟ ͦͻ͍͊ͭ·͍͔͊ͭ ͊͟͟ Ή͙ͭ;͔͙͔ͫ͟Σ ͭ͊͟ ͙ ͍͍ͨͪ͊ͦ·͔ ͔͊ͫͨͭ͟·Φ 

ˤͪ͊; ͦ͋Ύ͊ͤ͘ ͫͦ͋͡Ό͒͊ͭΈ ͫͭ͊ͤ͒͊ͪͭ· ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͨͦͣͦ΅͙ ͙ ͔͚͍͍͒ͫͭͦ͊ͭΈ ͍ ͙͔͔ͤͭͪͫ͊ͻ ͨ͊ͼ͙͔ͤͭ͊Φ 

͙̏ͭ;͔ͫ͊͟Ύ ͍͔͍͔ͦͭͭͫͭͤͤͦͫͭΈ ͔͔ͭͪ͋ͯͭ ͍͙͔ͤͣ͊ͭ͡Έ͎ͤͦͦ ͙ ͍͙͔ͯ͊͗ͭ͡Έ͎ͤͦͦ ͦͭͤͦ΄͔͙ͤΎ ͟ ͊͗͒ͦͣͯ͟ ͨ͊ͼ͙͔ͤͭͯΦ 

˹͊ͪͯ΄͔͙͔ͤ Ή͙ͭͻ ͙ͨͪͤͼ͙͍ͨͦ ͔ͣͦ͗ͭ ͙͍͔͙ͨͪͫͭ ͟ Ό͙͙ͪ͒;͔͙ͫͣ͟ ͔͍͙ͨͦͫ͒ͫͭ͡ΎͣΦ ˽͙͙͔ͦͤͣ͊ͤ ͍͔͚ͫͦ 

͍͔͍͔͙ͦͭͭͫͭͤͤͦͫͭ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͍ͨͦ·΄͔͙ͤΌ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ ͙͒ͫͼ͙͙ͨͤ͡·Φ 

˸͔͙͒ͼ͙ͤͫ͊͟Ύ ͦ΄͙͋͊͟ ͔ͣͦ͗ͭ ͍͙ͦͤ͊ͭ͘͟Έ ͨͦ ͙ͪ͊͘͡;ͤ·ͣ ͙ͨͪ;͙ͤ͊ͣΣ ͍͟͡Ό;͊Ύ ;͔͍͔ͦ͡;͔͙͚ͫ͟ ͺ͊ͭͦͪ͟Φ 

̂ͫͭ͊ͦͫͭ͡ΈΣ ͔ͫͭͪͫͫ ͙͙͡ ͔ͤ͒ͦͫͭ͊ͭͦ͟ ͦͨ·ͭ͊ ͎ͣͦͯͭ ͫͭ͊ͭΈ ͙ͨͪ;͙͚ͤͦ ͔͍͙ͤͨͪ͊͡Έͤ·ͻ ͔ͪ΄͔͙͚ͤΦ ͔́ͻ͙ͤ;͔͙͔ͫ͟ 

͙ͫ͋ͦ ͙ ͔ͤ͒ͦͫͭ͊ͭͦ;ͤ͊Ύ ͦͫͤ͊΅͖ͤͤͦͫͭΈ ͔ͭ͊͗͟ ͙͎ͪ͊Όͭ ͍͊͗ͤͯΌ ͪͦ͡ΈΦ ˿͙͔ͫͭͣͤ·͚ ͙͊ͤ͊͘͡ ͦ΄͙͋ͦ͟ ͎͔ͨͦͣͦ͊ͭ 

͍·Ύ͍͙ͭΈ ͫ͊͋͡·͔ ͔ͣͫͭ͊ ͍ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͪ͊͋ͦͭ·Φ ˽͔͍ͪ͒ͦͭͪ͊΅͔͙͔ͤ ͦ΄͙͋ͦ͟ ͔͔ͭͪ͋ͯͭ ͔͎ͦͣͨͫͤͦͦ͟͟͡ ͨͦ͒ͻͦ͒͊ 

͙ ͨͦͫͭͦΎ͎ͤͤͦͦ ͦ͋ͯ;͔͙ͤΎ ͔ͨͪͫͦͤ͊͊͡Φ 

͙̏ͭ͊͟ ͔͙ͣ͒ͼ͙ͤ· ͔ͭͫͤͦ ͍ͫΎ͊ͤ͊͘ ͫ ͍͙ͦͨͪͦͫ͊ͣ ͍͔͍͔͙ͦͭͭͫͭͤͤͦͫͭΦ ˤͪ͊; ͔͒ͦ͗ͤ͡ ͙͙ͨͪͤͣ͊ͭΈ ͔ͪ΄͔͙ͤΎΣ 

ͯ;͙ͭ·͍͊Ύ ͙͔͔ͤͭͪͫ· ͨ͊ͼ͙͔ͤͭ͊ ͙ ͔͍͙ͨͦͫ͒ͫͭ͡Ύ ͍͙ͫͦͻ ͔͚͍͙͚͒ͫͭΦ ͙̏ͭ;͔͙͔ͫ͟ ͤͦͪͣ· ͎ͨͦͣͦ͊Όͭ ͙͔͎͋͊ͭ͘Έ 

ͦͤ͟ͺ͙͍ͭͦ͟͡ ͙ ͔͙͙ͤ͒ͦͨͦͤͣ͊ͤΎΦ ˿ͦ͋͡Ό͔͙͔͒ͤ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ·ͻ ͍ͫͭ͊ͤ͒͊ͪͭͦ ͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͍͔͙͔͒ͦͪ 

ͨ͊ͼ͙͔͍ͤͭͦΦ ͙̏ͭ͊͟ ͙ ͍͔͍͔ͦͭͭͫͭͤͤͦͫͭΈ ͍͙͍͊ͣͦͫ͘Ύ͊ͤ͘· ͙ ͒ͦͨͦͤ͡ΎΌͭ ͎͒ͪͯ ͎͒ͪͯ͊Φ 

˽͍͍ͪ͊ͦ·͔ ͔͊ͫͨͭ͟· ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͍͔͍͔͙ͦͭͭͫͭͤͤͦͫͭ ͔͎͙ͪͯͪͯ͡ΌͭͫΎ ͙͊ͦͤ͊ͣ͘͟ ͙ ͙͍ͤͦͪͣ͊ͭͤ·͙ͣ 

͙͊ͭ͊ͣ͟Φ ˤͪ͊; ͔͖ͤͫͭ ͍͔͍͔ͦͭͭͫͭͤͤͦͫͭΈ ͊͘ ͊͟;͔͍ͫͭͦ ͔͍ͨͪ͒ͦͫͭ͊͡Ύ͔͚ͣͦ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͨͦͣͦ΅͙Φ ˹͊ͪͯ΄͔͙͔ͤ 

͍ͫͭ͊ͤ͒͊ͪͭͦ ͔ͣͦ͗ͭ ͙͍͔͙ͨͪͫͭ ͟ ͙͙͙͍͚͊͒ͣͤͫͭͪ͊ͭͤͦΣ ͎͚ͪ͊͗͒͊ͤͫͦ͟ ͙͙͡ ͎͍͚ͯͦͦͤͦ͡ ͍͔͍͔͙ͦͭͭͫͭͤͤͦͫͭΦ 

˭͔͊ͦͤͦ͒͊ͭ͟͡Έ͍ͫͭͦ ͍͔ͤ͊ͨͪ͊ͤͦ͡ ͤ͊ ͊͘΅͙ͭͯ ͍ͨͪ͊ ͨ͊ͼ͙͔͍ͤͭͦ ͙ ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘Φ ˭͙͔ͤ͊ͤ 

͍͍ͨͪ͊ͦ·ͻ ͤͦͪͣ ͎͔ͨͦͣͦ͊ͭ ͍ͪ͊;͊ͣ ͔͚͍͍͒ͫͭͦ͊ͭΈ ͔ͦͪͪͭͤͦ͟͟ ͙ ͍ͦ͋ͦͫͤͦ͊ͤͤͦΦ 

˥ͪ͊͗͒͊ͤͫ͊͟Ύ ͍͔͍͔ͦͭͭͫͭͤͤͦͫͭΈ ͍͙͔ͦͤ͊ͭ͘͟ ͙ͨͪ ͙ͨͪ;͙͔͙͙ͤͤ ͯ΅͔ͪ͋͊ ͍͒ͦͪͦ͘ΈΌ ͨ͊ͼ͙͔ͤͭ͊Φ ˻ͤ͊ 

͔ͣͦ͗ͭ ͍͟͡Ό;͊ͭΈ ͔ͦͣͨͤͫ͊͟ͼ͙Ό ͔͙ͣ͊ͭͪ͊͡Έ͎ͤͦͦ ͙ ͣͦͪ͊͡Έ͎ͤͦͦ ͍͔ͪ͒͊Φ ˤ͊͗ͤͦ ͙ͨͦͤͣ͊ͭΈΣ ;ͭͦ 

͍͔͍͔ͦͭͭͫͭͤͤͦͫͭΈ ͔ͤ͊ͫͭͯͨ͊ͭ ͔͒͊͗ ͙ͨͪ ͍͙͙ͦͭͫͯͭͫͭ ͯͣ·ͫ͊͡Φ ˿ͭͪ͊ͻ͍͙͔ͦ͊ͤ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ 

͎͔ͨͦͣͦ͊ͭ ͊͘΅͙͙ͭͭΈ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͙͍ͪ͊͋ͦͭͤͦ͟Φ ˥͔ͪ͊ͣͦͭͤͦ ͦͺ͔͙͔ͦͪͣͤ͡ ͔͍͒ͦͯͣͤͭͦ͟ ͙͔ͫͤ͗͊ͭ ͙͙ͪͫ͟ 

Ό͙͙ͪ͒;͔͙ͫ͟ͻ ͔͍͙͚ͨͦͫ͒ͫͭ͡Φ 

͎͍̂ͦͦͤ͊͡Ύ ͍͔͍͔ͦͭͭͫͭͤͤͦͫͭΈ ͙͔ͨͪͣͤΎ͔ͭͫΎ ͍ ͫͯ͡;͊Ύͻ ͭΎ͙͗͟ͻ ͔͍͙͚ͨͦͫ͒ͫͭ͡ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͦ΄͙͋ͦ͟Φ 

˻ͤ͊ ͔͙͍͔ͨͪ͒ͯͫͣ͊ͭͪ͊ͭ ͙ͤ͊͊͊ͤ͘͟Ύ ͊͘ ͎͔ͪͯ͋ͦ ͤ͊ͪͯ΄͔͙͔ͤ ͍ͫͭ͊ͤ͒͊ͪͭͦ ͙ ͔͔͔͔͙͔ͨͪͤ͋ͪ͗ͤ ͦ͋Ύ͊ͤͤͦͫͭ͘Ύ͙ͣΦ 

͙͔́͊͟ ͔ͣͪ· ͍͔ͤ͊ͨͪ͊ͤ͡· ͤ͊ ͔͍ͨͪ͒ͦͭͪ͊΅͔͙͔ͤ ͦͨ͊ͫͤ·ͻ ͙ͫͭͯ͊ͼ͙͚ ͍ ͔͙ͣ͒ͼ͙͔ͤΦ ˤͪ͊; ͔͒ͦ͗ͤ͡ ͋·ͭΈ 

͍͔͖ͦͫ͒ͦͣͤ͡ ͦ ͍ͦͣͦ͗ͤ͘·ͻ ͔͍͙ͨͦͫ͒ͫͭ͡Ύͻ ͍͙ͫͦͻ ͔͚͍͙͚͒ͫͭΦ ˽͙͙͔ͦͤͣ͊ͤ ͎͍͚ͯͦͦͤͦ͡ ͍͔͍͔͙ͦͭͭͫͭͤͤͦͫͭ 

͍ͨͦ·΄͔͊ͭ ͍͙͔ͤͣ͊ͭ͡ΈͤͦͫͭΈ ͙ ͨͪͦͺ͔͙͙ͫͫͦͤ͊ͣ͘͡Φ 

˽͙ͫͻ͎͙ͦͦ͡;͔͙͚ͫ͟ ͔͊ͫͨͭ͟ ͔ͭ͊͗͟ ͍͔͊͗ͤ ͒͡Ύ ͔͍ͨͪ͒ͦͭͪ͊΅͔͙ͤΎ ͦ΄͙͋ͦ͟Φ ˿͔ͭͪͫͫΣ ͯͫͭ͊ͦͫͭ͡Έ ͙ 

Ήͣͦͼ͙ͦͤ͊͡Έ͔ͤͦ ͍·͎͙͔ͦͪ͊ͤ ͍͙͡ΎΌͭ ͤ͊ ͊͟;͔͍ͫͭͦ ͪ͊͋ͦͭ·Φ ˽͔ͦ͒͒ͪ͗͊͟ ͔͎ͦ͟͡͡ ͙ ͙͔ͫͫͭͣ· ͍͙ͤ͊ͫͭ͊ͤ;͔͍ͫͭ͊ 

͙͔ͫͤ͗͊ͭ ͙ͪͫ͟ ͦ΄͙͋ͦ͟Φ ̏ͣͦͼ͙ͦͤ͊͡Έͤ͊Ύ ͚ͯͫͭͦ;͙͍ͦͫͭΈ ͎͔ͨͦͣͦ͊ͭ ͙͙ͨͪͤͣ͊ͭΈ ͍͍͔͘΄͔ͤͤ·͔ ͔ͪ΄͔͙ͤΎΦ 

˽͙ͫͻ͎͙ͦͦ͡;͔ͫ͊͟Ύ ͎͍ͨͦ͒ͦͭͦ͊͟ ͍͙ͫͭ͊ͤͦͭͫΎ ͔ͤͦͭΆ͔͔͚ͣͣͦ͡ ;͊ͫͭΈΌ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ ͔͔ͦͣͨͭͤ͟ͼ͙͙Φ 

˿͙͔ͫͭͣͤ·͚ ͨͦ͒ͻͦ͒ ͟ ͍͔͙ͯͨͪ͊ͤ͡Ό ͙͙ͪͫ͊ͣ͟ ͍ͨͦͦ͘͡Ύ͔ͭ ͙͙͙͙͍ͣͤͣͪͦ͊ͭ͘Έ ͦ΄͙͙͋͟Φ ˤ͔͔͙͔ͤ͒ͪͤ 

͍ͨͪͦͭͦͦͦ͟͡ ͙ ͍ͫͭ͊ͤ͒͊ͪͭͦ ͎͔ͨͦͣͦ͊ͭ ͎͙͍ͦͪ͊ͤͦ͊ͭ͘Έ ͔͋ͦͨ͊ͫͤ͘·͚ ͨͪͦͼ͔ͫͫ ͙ͦ͊͊ͤ͘͟Ύ ͨͦͣͦ΅͙Φ 

ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ;͔͟-͙͍ͫͭͦ͡ ͙ ͦͤͭͪͦ͟͡Έͤ·ͻ ͨͪͦͼ͔͒ͯͪ ͙͔ͫͤ͗͊ͭ ͍͔ͪͦΎͭͤͦͫͭΈ ͍ͨͪͦͨͯͫͦ͟ ͙ ͤ͊ͪͯ΄͔͙͚ͤΦ 

˿͍͔͔ͦͪͣͤͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡ ͍ͫͨͦͫͦ͋ͫͭͯΌͭ ͙͙͎ͣͦͤͭͦͪͤͯ ͙ ͦͼ͔͔ͤ͟ ͊͟;͔͍ͫͭ͊ ͔͡;͔͙ͤΎΦ ˴͔ͦͣͨͫͤ͟͡·͚ 

ͨͦ͒ͻͦ͒ ͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͍·ͫͦͯ͟Ό ͔͔ͫͭͨͤΈ ͊͘΅͙ͭ· ͨ͊ͼ͙͔͍ͤͭͦΦ 
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˻͍͙͔͋ͪ͊ͦ͊ͤ͘ ͙ ͍ͨͦ·΄͔͙͔ͤ ͍͙͊͟͡ͺ͙͊͟ͼ͙͙ ͍ͪ͊;͔͚ ͙͎ͪ͊Όͭ ͟͡Ό;͔͍ͯΌ ͪͦ͡ΈΦ ˽ͦͫͭͦΎ͔ͤͤͦ ͦ͋ͯ;͔͙͔ͤ 

͎͔ͨͦͣͦ͊ͭ ͔ͫͨͼ͙͙͊ͫͭ͊ͣ͡ ͍͔ͫͦͪ΄͔͍͍ͤͫͭͦ͊ͭΈ ͍ͤ͊·͙͟ ͙ ͍ͦ͋ͤͦ͡ΎͭΈ ͙ͤ͊ͤ͘ΎΦ ˿͙ͣͯ͡Ύͼ͙ͦͤͤ·͔ ͔͙͎͙ͭͪͤͤ ͙ 

͙ͨͪ͊ͭ͟;͔͙͔ͫ͟ ͊ͤ͘Ύ͙ͭΎ ͍ͨͦͦ͘͡ΎΌͭ ͦͭͪ͊͋͊ͭ·͍͊ͭΈ ͫͦ͗ͤ͡·͔ ͙ͫͭͯ͊ͼ͙͙Φ ̏ͭͦ ͙͔ͫͤ͗͊ͭ ͍͔ͪͦΎͭͤͦͫͭΈ ͦ΄͙͋ͦ͟ ͍ 

͔ͪ͊͡Έ͚ͤͦ ͙͔ͨͪ͊ͭ͟͟Φ ˻͍͙͔͋ͪ͊ͦ͊ͤ͘ ͺ͙͔ͦͪͣͪͯͭ ͨͪͦͺ͔͙ͫͫͦͤ͊͡ΈͤͯΌ ͍͔͍͔ͦͭͭͫͭͤͤͦͫͭΈ ͫ ͔͎ͪ͊ͤͤͦ Ήͭ͊ͨ͊ 

͊ͪ͟Έ͔ͪ·Φ 

˴͙ͦͣͣͯͤ͊͟ͼ͙Ύ ͫ ͨ͊ͼ͙͔͙ͤͭ͊ͣ ͎͔ͨͦͣͦ͊ͭ ͔͍͙ͨͪ͒ͦͭͪ͊ͭͭΈ ͦ΄͙͙͋͟ ͙ ͔͙͙͔ͤ͒ͦͨͦͤͣ͊ͤΦ ˤͪ͊; ͔͒ͦ͗ͤ͡ 

Ύͫͤͦ ͙ ͒ͦͫͭͯͨͤͦ ͦ͋ΆΎͫͤΎͭΈ ͙͎͒͊ͤͦ͘Σ ͔ͣͭͦ͒· ͔͡;͔͙ͤΎ ͙ ͍ͦͣͦ͗ͤ͘·͔ ͙͙ͪͫ͟Φ ˽͊ͼ͙͔ͤͭΣ ͙ͤͺ͙͍ͦͪͣͪͦ͊ͤͤ·͚ 

ͦ ͍͙ͫͦͻ ͍ͨͪ͊͊ͻ ͙ ͍ͦͣͦ͗ͤ͘·ͻ ͔͍͙ͨͦͫ͒ͫͭ͡ΎͻΣ ͔͔͋ͦ͡ ͙͍͊ͭͤͦ͟ ͯ;͍͔͊ͫͭͯͭ ͍ ͨͪͦͼ͔͔ͫͫ ͔͡;͔͙ͤΎΦ ̏ͺͺ͔͙͍͔ͭͤͦ͟ 

ͦ͋΅͔͙͔ͤ ͙͔ͫͤ͗͊ͭ ͍͔ͪͦΎͭͤͦͫͭΈ ͦͤ͟ͺ͙ͭͤ͟͡·ͻ ͙ͫͭͯ͊ͼ͙͚Φ ˤ͙͙͙͔͊ͣͦͨͦͤͣ͊ͤ͘ Ύ͍͡Ύ͔ͭͫΎ ͍͚͊͗ͤͦ ;͊ͫͭΈΌ 

ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ ͍͔͍͔͙ͦͭͭͫͭͤͤͦͫͭΦ 

͔́ͻ͎͙ͤͦͦ͡;͔͙͔ͫ͟ ͙͍ͤͤͦ͊ͼ͙͙ ͔ͯͣͤΈ΄͊Όͭ ͍͔ͪͦΎͭͤͦͫͭΈ ͦ΄͙͋ͦ͟Φ ͔̏ͭͪͦͤͤ͟͡·͔ ͔͙ͣ͒ͼ͙͙͔ͤͫ͟ ͊ͪͭ͟·Σ 

͙͔ͫͫͭͣ· ͦͤͭͪͦ͟͡Ύ ͙ ͍͙͙͍͊ͭͦͣ͊ͭͪͦ͊ͤͤ͘·͔ ͙ͨͪ͋ͦͪ· ͎ͨͦͣͦ͊Όͭ ͍ͪ͊;ͯ ͔͚͍͍͒ͫͭͦ͊ͭΈ ͭͦ;͔͔ͤΦ 

ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͍͔͔ͫͦͪͣͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͍ͨͦ·΄͔͊ͭ ͔͋ͦͨ͊ͫͤͦͫͭ͘Έ ͨ͊ͼ͙͔͍ͤͭͦΦ ˻͒ͤ͊ͦ͟ ͔ͭͻ͎͙͙ͤͦͦ͡ ͔ͤ 

͔͊ͣͤ͘ΎΌͭ ͍͙͔ͤͣ͊ͭ͡ΈͤͦͫͭΈ ͙ ͨͪͦͺ͔͙͙ͫͫͦͤ͊ͣ͘͡ ͔ͫͨͼ͙͙͊ͫͭ͊͡Φ ˿ͦ;͔͙͔ͭ͊ͤ ͙͚ͤ͊ͤ͘ ͙ ͙͍ͤͤͦ͊ͼ͙͚ 

͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͙ͣ͊ͫͣ͊͟͡ΈͤͯΌ ͊͘΅͙ͭͯ ͍͒ͦͪͦ͘ΈΎΦ 

˿͙ͦͭͪͯ͒ͤ;͔͍ͫͭͦ ͍ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͔ͦͣ͊ͤ͒͟ ͔ͭ͊͗͟ ͍͊͗ͤͦ ͒͡Ύ ͔͍ͨͪ͒ͦͭͪ͊΅͔͙ͤΎ ͦ΄͙͋ͦ͟Φ ˿͍͔͔ͦͣͫͭͤͦ 

͙ͨͪͤΎ͙͔ͭ ͔ͪ΄͔͙͚ͤ ͙ ͍͙͍͔͊ͣͦͨͪͦͪ͊͘͟ ͔͚͍͙͚͒ͫͭ ͔ͫͨͼ͙͙͍͊ͫͭͦ͡ ͍ͨͦ·΄͊Όͭ ͭͦ;ͤͦͫͭΈ ͪ͊͋ͦͭ·Φ ˴͔͎͙ͦ͡͡ 

͎ͣͦͯͭ ͍·Ύ͍͙ͭΈ ͦ΄͙͙͋͟ ͒ͦ ͎ͭͦͦΣ ͊͟͟ ͙ͦͤ ͍͙ͨͦ͡ΎΌͭ ͤ͊ ͨ͊ͼ͙͔ͤͭ͊Φ ˴ͦͣ͊ͤ͒ͤ͊Ύ ͪ͊͋ͦͭ͊ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ 

͔͔͔͙ͪ͊ͫͨͪ͒ͤ͡Ό ͍͔͍͔͙ͦͭͭͫͭͤͤͦͫͭΦ ̏ͺͺ͔͙͍ͭͤ͊͟Ύ ͙ͦͣͣͯͤ͊͟͟ͼ͙Ύ ͍͙ͤͯͭͪ ͦͣ͊ͤ͒͟· ͙͔ͫͤ͗͊ͭ ͙͙ͪͫ͟ ͙ 

ͯͯ͡;΄͔͊ͭ ͊͟;͔͍ͫͭͦ ͨͦͣͦ΅͙Φ 

˴ͦͤͭͪͦ͡Έ ͊͟;͔͍ͫͭ͊ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͨͦͣͦ΅͙ Ύ͍͡Ύ͔ͭͫΎ ;͊ͫͭΈΌ ͙͔ͫͫͭͣ· ͔͍ͨͪ͒ͦͭͪ͊΅͔͙ͤΎ ͦ΄͙͋ͦ͟Φ 

˾͔͎ͯ͡Ύͪͤ·͔ ͙͊ͯ͒ͭ· ͙ ͙͙͎ͣͦͤͭͦͪͤ ͎ͨͦͣͦ͊Όͭ ͍·Ύ͍͡ΎͭΈ ͫ͊͋͡·͔ ͔ͣͫͭ͊Φ ˻ͼ͔ͤ͊͟ ͪ͊͋ͦͭ· ͔ͨͪͫͦͤ͊͊͡ 

͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͍͔͍͔͔͚ͫͦͪͣͤͤͦ ͔͙͍͔ͦͪͪͭͪͦ͟͟͟ ͨͪͦͼ͔͍ͫͫͦΦ ˿͙ͭ͊ͤ͒͊ͪͭ͊͘ͼ͙Ύ ͨͪͦͼ͔͒ͯͪ ͔͔ͦ͋ͫͨ;͙͍͔͊ͭ 

͔͙͒ͤ·͚ ͍͔ͯͪͦͤΈ ͙͍͙ͦ͋ͫͯ͗͊ͤ͡ΎΦ ˴ͦͤͭͪͦ͡Έ ͊͟;͔͍ͫͭ͊ ͔͙͍͔ͨͦ͒͒ͪ͗͊ͭ ͔͋ͦͨ͊ͫͤͦͫͭ͘Έ ͨ͊ͼ͙͔͍ͤͭͦ ͙ 

ͨͪͦͺ͔͙ͫͫͦͤ͊͡ΈͤͯΌ ͍͔͍͔ͦͭͭͫͭͤͤͦͫͭΈΦ 

˭͊͟͡Ό;͔͙͔ͤ 

͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͔͙ͣ͒ͼ͙ͤͫ͊͟Ύ ͦ΄͙͋͊͟ ͙ ͍͔͍͔ͦͭͭͫͭͤͤͦͫͭΈ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͙͍ͪ͊͋ͦͭͤͦ͟ Ύ͍͡ΎΌͭͫΎ 

͔͚ͦͣͨͫͤͦ͟͟͡ ͔͚ͨͪͦ͋ͣͦ͡Φ ˻͙ͤ ͍͟͡Ό;͊Όͭ Ή͙ͭ;͔͙͔ͫ͟Σ ͍͍ͨͪ͊ͦ·͔Σ ͙ͨͫͻ͎͙ͦͦ͡;͔͙͔ͫ͟ ͙ ͔ͭͻ͎͙ͤͦͦ͡;͔͙͔ͫ͟ 

͔͊ͫͨͭ͟·Φ ˽͙͙͔ͦͤͣ͊ͤ ͙ͨͪͪͦ͒· ͦ΄͙͋ͦ͟Σ ͫͦ͋͡Ό͔͙͔͒ͤ ͍ͫͭ͊ͤ͒͊ͪͭͦ ͙ ͍͙͔ͤͣ͊ͭ͡ΈͤͦͫͭΈ ͔ͫͨͼ͙͙͍͊ͫͭͦ͡ 

͍ͨͦ·΄͊Όͭ ͔͋ͦͨ͊ͫͤͦͫͭ͘Έ ͨ͊ͼ͙͔͍ͤͭͦΦ ˻͍͔͍͔ͭͭͫͭͤͤͦͫͭΈ ͍ͪ͊;͊ ͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͍͔͙͔͒ͦͪ ͟ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ 

͙͔͔ͫͫͭͣ ͙ ͨͪͦͺ͔͙͙ͫͫͦͤ͊ͣͯ͘͡Φ  

 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ  

1. ˮ͍͍͊ͤͦΣ ˿ΦˢΦ ˸͔͙͒ͼ͙ͤͫ͊͟Ύ Ή͙ͭ͊͟ ͙ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ͊Ύ ͍͔͍͔ͦͭͭͫͭͤͤͦͫͭΈ ͍ͪ͊;͊Φ ˸͍ͦͫ͊͟Υ ˸͔͙͒ͼ͙ͤͫ͊͟Ύ 

͙͎ͤ͊͟Σ нлмфΦ 

2. ˽͔͍ͭͪͦΣ ˢΦˤΦ ˻͍͔͍͔ͭͭͫͭͤͤͦͫͭΈ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͙͍ͪ͊͋ͦͭͤͦ͟Υ ͍͍ͨͪ͊ͦ·͔ ͙ Ή͙ͭ;͔͙͔ͫ͟ ͔͊ͫͨͭ͟·Φ ˿͊ͤͭ͟-

˽͔͔͎ͭͪ͋ͯͪΥ ˽͙͔ͭͪΣ нлнлΦ 

3. ˿͙͍ͣͪͤͦ͊Σ ˩Φ˶Φ ˸͔͙͒ͼ͙ͤͫ͊͟Ύ ͦ΄͙͋͊͟Υ ͙ͨͪ;͙ͤ·Σ ͔͍͙ͨͦͫ͒ͫͭ͡ΎΣ ͨͪͦͺ͙͙͊ͭ͊͟͟͡Φ ˹͍͙͙ͦͦͫ͋ͪͫ͟Υ ˹͊ͯ͊͟Σ 

2018. 

4. ˴͔ͯͤ͘ͼ͍ͦΣ ˤΦˮΦ ˽͔ͪͦ͋ͣ͡· ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ ͍͔͍͔͙ͦͭͭͫͭͤͤͦͫͭ ͍ ͍͒ͪ͊ͦͦ͘ͻ͔͙͙ͪ͊ͤͤΦ ˴͊͊ͤ͘ΈΥ 

˴͙͚͊͊ͤͫ͘͟ ͙͍͔͙͔ͯͤͪͫͭͭΣ нлнмΦ 

5. ͔͍̅͒ͦͪͦ͊Σ ˸ΦˢΦ ˽͍͍ͪ͊ͦ·͔ ͔͊ͫͨͭ͟· ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͙ ͊͘΅͙ͭ͊ ͍ͨͪ͊ ͨ͊ͼ͙͔͍ͤͭͦΦ ˸͍ͦͫ͊͟Υ 

˥̏˻́ˢ˾-˸͔͙͒͊Σ нлннΦ 

ϭ˥͍͊͊ͤ͒͊ͪͦ͡ ˢΦˢΦΣ нлнр 
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̂˨˴ смр 

˥͊ͪ͒·͔͍ ͎͎͔͙́͊͊ͤ͒͡ 

˽͔͍͔ͪͨͦ͒͊͊ͭ͡Έ ͊͟ͺ͔͒ͪ· ͙ͨͫͻ͙͙͙͊ͭͪΣ ͎͙͙ͤ͊ͪͦͦ͟͡ ͙ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͙ͨͫͻ͎͙͙ͦͦ͡ 

˥͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ˸͔͙͒ͼ͙͎ͤͫͦͦ͟ ͙͍͔͙͔ͯͤͪͫͭͭ͊ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ ͙͔͙ͣͤ ˸·ͪ͊ͭ͊ ˥͊ͪͪ·͔͍͊ 

 

˽˻˿́ˮ˹˿̂˶̎́˹ˢ̒ ˨˩˽˾˩˿˿ˮ̒ POST-STROKE DEPRESSION 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

˽͙ͦͫͭͤͫͯ͡Έͭͤ͊Ύ ͔͔͙͒ͨͪͫͫΎ Ύ͍͡Ύ͔ͭͫΎ ͙ͦ͒ͤͣ ͙͘ ͙͔͔ͤ͊͋ͦ͡ ͖ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤ·ͻ ͙ͨͫͻ͙;͔͙ͫ͟ͻ 

͔͙͚ͦͫͦ͗ͤͤ͡ ͙ͤͫͯ͡Έͭ͊Φ ˻ͤ͊ ͤ͊͘;͙͔ͭ͡Έͤͦ ͯͻͯ͒΄͔͊ͭ ͍͍͔͙͔ͦͫͫͭ͊ͤͦͤ͡ ͨ͊ͼ͙͔ͤͭ͊Σ ͙͔ͫͤ͗͊ͭ ͙͍ͣͦͭ͊ͼ͙Ό ͟ 

͔͙͙ͪ͊͋ͭ͊͡ͼ͙͙ ͙ ͊͟;͔͍ͫͭͦ ͙͙͗ͤ͘Φ ˨͔͔͙ͨͪͫͫΎ ͔ͨͦͫ͡ ͙ͤͫͯ͡Έͭ͊ ͍͔ͦ͋ͯͫͦͤ͊͡͡ ͔ͤ ͭͦ͡Έͦ͟ ͙ͨͫͻ͎͙ͦͦ͡;͔͚ͫͦ͟ 

͔ͪ͊͟ͼ͙͔͚ ͤ͊ ͔͋ͦͤ͘͡ΈΣ ͤͦ ͙ ͎͙ͦͪ͊ͤ;͔͙͙ͫͣ͟ ͙͔͔͙ͣͤͤ͘Ύ͙ͣ ͎ͣͦ͊͘Φ ˿͍͔͍͔͔ͦͪͣͤͤ͊Ύ ͙͎͙͒͊ͤͦͫͭ͊͟ ͙ ͔͡;͔͙͔ͤ 

͙͎ͪ͊Όͭ ͟͡Ό;͔͍ͯΌ ͪͦ͡Έ ͍ ͯͯ͡;΄͔͙͙ͤ ͎ͨͪͦͤͦ͊͘Φ ˤ ͫͭ͊ͭΈ͔ ͙͍ͪ͊ͫͫͣ͊ͭͪ͊ΌͭͫΎ ͙ͨͪ;͙ͤ·Σ ͔ͣͻ͙͊ͤͣ͘·Σ 
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Abstract 

Post-stroke depression is one of the most common psychological complications following a stroke. It 

significantly impairs recovery, reduces motivation for rehabilitation, and decreases quality of life. Depression 

after stroke is caused not only by psychological reactions but also by organic brain changes. Timely diagnosis 

and treatment are crucial for a better prognosis. The article discusses causes, mechanisms, symptoms, 

diagnosis, treatment, and prevention of post-stroke depression. 
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stroke, depression, neuropsychology, rehabilitation, treatment. 
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͔ͪͯ͘͡Έͭ͊ͭ· ͔͙͙ͪ͊͋ͭ͊͡ͼ͙͙ ͙ ͯͯ͡;΄͔͊ͭ ͊͟;͔͍ͫͭͦ ͙͙͗ͤ͘ ͨ͊ͼ͙͔͍ͤͭͦΦ ˤ͙͔ͤͣ͊ͭ͡Έ͔ͤͦ ͦͭͤͦ΄͔͙͔ͤ ͟ 

͙ͨͫͻ͙;͔ͫͦͣͯ͟ ͫͦͫͭͦΎ͙ͤΌ ͋ͦ͡Έͤ·ͻ ͒ͦ͗ͤͦ͡ ͫͭ͊ͭΈ ͔ͤͦͭΆ͔͔͚ͣͣͦ͡ ;͊ͫͭΈΌ ͙ͨͦͫͭͤͫͯ͡Έ͎ͭͤͦͦ ͯͻͦ͒͊Φ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

мΦ ˢͻ͙ͯͭͤ͊ ́Φ ˤΦΣ ˽·͔͍͊͊͡ ˹Φ ˸Φ ˽͔͔͙͔ͪͦ͒ͦͤ͡ ͔͚ͭͪͯ͒ͤͦͫͭ ͦ͋ͯ;͔͙ͤΎΥ ͔͚͙ͤͪͦͨͫͻ͎͙ͦͦ͡;͔͙͚ͫ͟ ͨͦ͒ͻͦ͒Φ τ 

˸ΦΥ ˮ͔͒͊ͭ͘͡Έ͍ͫͭͦ ˸͍͎ͦͫͦͫͦͦ͟͟ ͙͍͔͙͔ͯͤͪͫͭͭ͊Σ нлмтΦ τ онл ͫΦ URL: https:// booksee.org/book/  

ahutina-pylaeva-nejropsihologiya 

нΦ ˶͙ͯͪΎ ˢΦ ˾Φ ˤ·ͫ΄͙͔ ͍ͦͪͦ͟͟·͔ ͺͯͤ͟ͼ͙͙ ;͔͍͔ͦ͊͟͡ ͙ ͙ͻ ͤ͊ͪͯ΄͔͙ͤΎ ͙ͨͪ ͦ͊͟͡͡Έͤ·ͻ ͔͙ͨͦͪ͊͗ͤΎͻ ͎ͣͦ͊͘Φ 
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τ ˸ ΦΥ ˢ͔͙͊͒ͣ͟ΎΣ нлмуΦ τ рмн ͫΦ URL: https:// booksee.org/book/ luriya-vysshie-korkovye-funktsii 

оΦ ˤ͔͚ͤ ˢΦ˸Φ ˨͔͔͙͙ͨͪͫͫ ͍ ͙͙ͤ͟͡;͔͚ͫͦ͟ ͙͔ͨͪ͊ͭ͟͟Φ τ ˸ ΦΥ ˸˩˨͔ͨͪͫͫ-͙ͤͺͦͪͣΣ нлмрΦ τ ппу ͫΦ 

URL: https://booksee.org/book/veyn-depressii-v-klinike 

пΦ ˽͊ͪͺ͔͍ͤͦ ˤΦˢΦΣ ˸͍͊ͯͪͦ͊͘ ˹ΦˤΦ ˾͔͙͙͊͋ͭ͊͡ͼ͙Ύ ͋ͦ͡Έͤ·ͻ ͔ͨͦͫ͡ ͙ͤͫͯ͡Έͭ͊Φ τ ˸ ΦΥ ˥̏˻́ˢ˾-˸͔͙͒͊Σ нлнлΦ τ 

осл ͫΦ URL: https:// booksee.org/book/parfenov-insult-reabilitatsiya 

рΦ ˿͔͔͍͙͚ͤ͗ͤͫ͟ ˢΦˤΦ ˽͙ͫͻ͙;͔͙͔ͫ͟ ͚͍ͪ͊ͫͫͭͪͦͫͭ͊ ͙ͨͪ ͙ͫͦͣ͊ͭ;͔͙ͫ͟ͻ ͔͍͙͊͋ͦ͊ͤ͘͡ΎͻΦ τ ˸ ΦΥ ˸͔͙͒ͼ͙ͤ͊Σ нлмфΦ 

τ нрс ͫΦ URL: https:// booksee.org/book/snezhnevskiy-psihicheskie-rasstrojstva 

сΦ ˣ͔͚͔ͪ͡͡ ̏Φ ̂;͔͙͋ͤ͟ ͙ͨͫͻ͙͙͙͊ͭͪΦ τ ˿ ˽͋ΦΥ ˽͙͔ͭͪΣ нлмсΦ τ рфн ͫΦ URL: https:// booksee.org/book/bleyler-

psihiatriya 

тΦ ˴͍ͯ͊ͦ͟͡ ˿Φ ˢΦ ˹͔͍͎͙ͪͦͦ͡ΎΥ ͍͔͔ͫͦͪͣͤͤ·͔ ͔͊ͫͨͭ͟· ͙͎͙͙͒͊ͤͦͫͭ͟ ͙ ͔͙͙ͭͪ͊ͨΦ τ ˸ΦΥ ˢ͔͙͎͊͒ͣͤ͊͟͟Σ нлнмΦ 

τ плп ͫΦ URL: https:// booksee.org/book/kulakov-nevrologiya 

уΦ ˥͔͍ͯͫ ˩Φ ˮΦΣ ˴͍͍ͦͤͦ͊ͦ͡ ˢΦ ˹Φ ˹͔͚͔͙͙ͪͦͪ͊͋ͭ͊͡ͼ͙ΎΦ τ ˸ΦΥ ˸͔͙͒ͼ͙ͤ͊Σ нлмуΦ τ оул ͫΦ URL: 

https:// booksee.org/book/gusev-neyroreabilitatsiya 

ϭ˥ ͊ͪ͒·͔͍ ́Φ, 2005 

 

 

 

 

˥͊ͪ͒·͔͍ ͎͎͔͙́͊͊ͤ͒͡ ˨͍͔͍͙ͦͤͦ͡;  

ˢ͙͔ͫͫͭͤͭ ˴͊ͺ͔͒ͪ· ˽͙ͫͻ͙͙͊ͭͪΎ ͎͙͙ͤ͊ͪͦͦ͟͡ ͙ ˸͔͙͙͒ͫͤ͊ ͙ͨͫͻ͎͙͊ͦ͡Ύ  

˥͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͔͙ͣ͒ͼ͙͎ͤͫͦͦ͟ ͙͍͔͙͔ͯͤͪͫͭͭ͊ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ ͙͔͙ͣͤ ˸·ͪ͊ͭ͊ ˥͊ͪͪ·͔͍͊ 

ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 
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ˢͤͤͦͭ͊ͼ͙Ύ 

ˢ͙ͤͭΉ͙͔͙ͨͨͭ͡;͔͙͔ͫ͟ ͔ͨͪͨ͊ͪ͊ͭ· όˢ̏˽ύ Ύ͍͡ΎΌͭͫΎ ͔͎ͪ͊ͯͦ͟͡Έͤ·ͣ ͔͊ͣͤͣ͟ ͍ ͔͡;͔͙͙ͤ Ή͙͔͙͙ͨͨͫ͡ ͙ 

ͪΎ͒͊ ͎͙͒ͪͯͻ ͔͍͎͙ͤͪͦͦ͡;͔͙ͫ͟ͻ ͙ ͙ͨͫͻ͙͙͊ͭͪ;͔͙ͫ͟ͻ ͚͍ͪ͊ͫͫͭͪͦͫͭΦ ˹͔ͫͣͦͭͪΎ ͤ͊ ͍·ͫͦͯ͟Ό Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͍ 

͔ͦͤͭͪͦ͟͡ ͤ͊͒ ͙͙ͨͪͫͭͯͨ͊ͣΣ ͙ͻ ͙͔͔͙͔ͨͪͣͤͤ ;͊ͫͭͦ ͫͦͨͪΎ͔͗ͤͦ ͫ ͍͙͙͔ͪ͊ͭͣ͘ ͔͔͔ͤ͗͊ͭ͡͡Έͤ·ͻ ͨͦ͋ͦ;ͤ·ͻ 

͔͚͍͙͚͒ͫͭΣ ͦͭͦͪ͟·͔ ͎ͣͦͯͭ ͍͊ͪΈ͙͍ͪͦ͊ͭΈ ͦͭ ͔͎͙͟͡ͻΣ ͙ͭͪ͊ͤͭͦͪͤ͘·ͻ ͙͍ͫͣͨͭͦͣͦ ͒ͦ ͭΎ͔͗͡·ͻΣ ͎ͯͪͦ͗͊Ό΅͙ͻ 

͙͙͗ͤ͘ ͫͦͫͭͦΎ͙͚ͤΦ ˨͊ͤͤ͊Ύ ͫͭ͊ͭΈΎ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ ͍͔͙͚ͫͫͭͦͪͦͤͤ ͦ͋ͦͪ͘ ͨͦ͋ͦ;ͤ·ͻ ͔͚͍͙͚͒ͫͭ 

͙͊ͤͭΉ͙͔͙ͨͨͭ͡;͔͙ͫ͟ͻ ͔͍ͨͪͨ͊ͪ͊ͭͦΣ ͙ͻ ͙͊ͫͫ͟͡ͺ͙͊͟ͼ͙͙ ͨͦ ͔ͣͻ͙͊ͤͣͯ͘ ͍͙͍͔͙ͦͤͤͦͤ͘͟Ύ ό͍͙͙͒ͦͦ͊ͫͣ͘͘·͔Σ 

͙͙͙͙͒ͦͫͤͪ͊͘͟;͔͙͔ͫ͟ ͙ ͻ͙ͪͦͤ;͔͙͔ͫ͟ύΣ ͦ͋΅͙ͻ ͙ ͔ͫͨͼ͙ͺ͙;͔͙ͫ͟ͻ ͔͔͔ͤ͗͊ͭ͡͡Έͤ·ͻ Ήͺͺ͔͍ͭͦ͟Σ ͍ͫΎ͊ͤͤ͘·ͻ ͫ 

͙ͪ͊͘͡;ͤ·͙ͣ ͙͊ͫͫ͊ͣ͟͡ ˢ̏˽ όͫͭ͊ͪ·͔ ͙ ͍ͤͦ·͔ ͔͙ͨͦͦͤ͟͡ΎύΦ ˻͔ͫͦ͋ͦ ͍͙͙͔ͤͣ͊ͤ ͔ͯ͒͡Ύ͔ͭͫΎ ͔ͣͻ͙͊ͤͣ͊ͣ͘ 

͍͙͙ͪ͊ͭ͘Ύ Ή͙ͭͻ Ήͺͺ͔͍ͭͦ͟Σ ͙ͻ ͙͙ͤ͟͡;͔ͫͦͣͯ͟ ͤ͊͘;͔͙ͤΌΣ ͊ ͔ͭ͊͗͟ ͔͎͙ͫͭͪ͊ͭΎͣ ͙͙͎ͣͦͤͭͦͪͤ͊Σ ͨͪͦͺ͙͙͙͊ͭ͟͟͡ 

͙ ͔ͦͪͪ͟͟ͼ͙͙Σ ͍͔ͤ͊ͨͪ͊ͤͤ͡·ͣ ͤ͊ ͯͯ͡;΄͔͙͔ͤ ͙͍͔͔͙ͨͪͪ͗ͤͤͦͫͭ ͨ͊ͼ͙͔͍ͤͭͦ ͟ ͔͡;͔͙ͤΌ ͙ ͍ͨͦ·΄͔͙͔ͤ 

͊͟;͔͍ͫͭ͊ ͙ͻ ͙͙͗ͤ͘Φ ˽͙͙͔ͦͤͣ͊ͤ ͨͪͦͺ͙͡Ύ ͨͦ͋ͦ;ͤ·ͻ ͔͚͍͙͚͒ͫͭ ͟ ͎͊͗͒ͦͦ ͔ͨͪͨ͊ͪ͊ͭ͊ ͙͙ͪͭ͟;͔͙ͫ͟ ͍͊͗ͤͦ ͒͡Ύ 

͙͙͍͙͙ͤ͒͒ͯ͊͊͘͡ͼ͙͙ ͔͔͍͙ͭͪ͊ͨͭ;͔͎ͫͦͦ͟ ͨͦ͒ͻͦ͒͊Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡: 

͙͊ͤͭΉ͙͔͙ͨͨͭ͡;͔͙͔ͫ͟ ͔ͨͪͨ͊ͪ͊ͭ·Σ ͨͦ͋ͦ;ͤ·͔ ͔͚͍͙͒ͫͭΎΣ ͔͔͔ͤ͗͊ͭ͡͡Έͤ·͔ Ήͺͺ͔ͭ͟·Σ Ή͙͔͙ͨͨͫ͡ΎΣ 

͍͙͙͒ͦͦ͊ͫͣ͘͘·͔Σ ͙͙͙͙͒ͦͫͤͪ͊͘͟ΎΣ ͔͚͙ͤͪͦͭͦͫ͟;ͤͦͫͭΈΣ ͎͔͙ͨ͊ͭͦͭͦͫ͟;ͤͦͫͭΈΣ ͔͎͔ͭͪ͊ͭͦͤͤͦͫͭΈΦ 

 

ˤ͍͔͔͙͔͒ͤ  

͙͔͙̏ͨͨͫ͡Ύ τ ͦ͒ͤͦ ͙͘ ͙͔͔ͤ͊͋ͦ͡ ͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤ·ͻ ͻ͙ͪͦͤ;͔͙ͫ͟ͻ ͔͍͎͙ͤͪͦͦ͡;͔͙ͫ͟ͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡Σ 

ͨͦͪ͊͗͊Ό΅͔͔ ͦͦͦ͟͡ м҈ ͔͔͙ͤ͊ͫͤ͡Ύ ͔͎ͣͤͦͦ͘ ΄͊ͪ͊Φ ˻͍͚ͫͤͦͤͦ ͼ͔͡ΈΌ ͔͔ ͔͡;͔͙ͤΎ Ύ͍͡Ύ͔ͭͫΎ ͙͔͙͔͒ͦͫͭ͗ͤ 
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͎ͨͦͤͦͦ͡ ͦͤͭͪͦ͟͡Ύ ͤ͊͒ Ή͙͔͙ͨͨͭ͡;͔͙͙ͫͣ͟ ͙͙ͨͪͫͭͯͨ͊ͣ ͙ͨͪ ͙͙ͣͤͣ͊͡Έͤ·ͻ ͨͦ͋ͦ;ͤ·ͻ Ήͺͺ͔ͭ͊͟ͻΣ ;ͭͦ 

͍ͨͦͦ͘͡Ύ͔ͭ ͨ͊ͼ͙͔ͤͭͯ ͍͔͙ͫͭ ͨͦͤͦ͡ͼ͔ͤͤ·͚ ͦ͋ͪ͊͘ ͙͙͗ͤ͘Φ ˢ͙ͤͭΉ͙͔͙ͨͨͭ͡;͔͙͔ͫ͟ ͔ͨͪͨ͊ͪ͊ͭ· όˢ̏˽ύΣ ͔ͭ͊͗͟ 

͙͍͔ͫͭͤ͘·͔ ͊͟͟ ͙͍͊ͤͭͦͤͯ͟͡Έͫ͊ͤͭ·Σ ͍ͫͦͫͭ͊͡ΎΌͭ ͍ͦͫͤͦͯ ͔͔͍͙ͭͪ͊ͨͭ;͔͚ͫͦ͟ ͔͎͙͙ͫͭͪ͊ͭΦ ˭͊ ͔͙͔ͨͦͫ͒ͤ͡ 

͔ͤͫͦ͟͡Έͦ͟ ͔͒ͫΎ͙͔͙͚ͭͭ͡ ͙ͨͪͦͦ͘΄͊͡ ͤ͊͘;͙͔ͭ͡Έͤ͊Ύ Ή͍ͦ͡Όͼ͙Ύ ͍ ͺ͔͙͙͊ͪͣ͊ͦͭͪ͊ͨ͟ Ή͙͔͙͙ͨͨͫ͡Σ ;ͭͦ ͙͍͔ͨͪͦ͡ 

͟ ͨͦΎ͍͔͙ͤ͡Ό ΄͙͎ͪͦͦͦ͟ ͔ͫͨͭͪ͊͟ ͔͍ͨͪͨ͊ͪ͊ͭͦΣ ͦͭͦͪ͟·͔ ͣͦ͗ͤͦ ͔͙ͪ͊͒ͭ͘͡Έ ͤ͊ ͔ͨͪͨ͊ͪ͊ͭ· ζ͎ͫͭ͊ͪͦͦη 

ό͔͍͎ͨͪͦͦύ ͔͙ͨͦͦͤ͟͡Ύ ό͙͔ͭ͊͟ ͊͟͟ ͺ͔͙͙ͤͭͦͤΣ ͺ͔͙ͤͦ͋͊ͪ͋ͭ͊͡Σ ͔͙͊ͪ͋͊ͣ͊ͨͤ͘͟Σ ͍͊͡Έ͔͍ͨͪͦ͊Ύ ͙ͫͦͭ͊͟͡ύ ͙ 

ζ͍͎ͤͦͦͦη ό͍͎ͭͦͪͦͦ ͙ ͔ͭͪͭΈ͔͎ͦύ ͔͙ͨͦͦͤ͟͡Ύ ό͍͟͡Ό;͊Ύ ͙͙͊ͣͦͭͪ͒͗ͤ͡Σ ͙ͭͦͨͪ͊ͣ͊ͭΣ ͔͍͔͙ͭͪ͊͡ͼ͔ͭ͊ͣΣ 

͔͙ͦͫ͊ͪ͋͊ͨͤ͘͟͟Σ ͎͔͙͊͋͊ͨͤͭͤ ͙ ͎͙͔͒ͪͯύΦ 

˹͔ͫͣͦͭͪΎ ͤ͊ ͎͔ͨͪͦͪͫͫ ͍ ͔ͪ͊ͪ͊͋ͦͭ͘͟ ͔͔͋ͦ͡ ͔͔͙͍ͫͭͤ͟͡·ͻ ͙ ͔ͨͦͭͤͼ͙͊͡Έͤͦ ͯ͡;΄͔ ͔͔͙ͨͪͤͦͫͣ·ͻ 

͔͍ͨͪͨ͊ͪ͊ͭͦΣ ͔ͨͪͦ͋ͣ͊͡ ͔͔͔ͤ͗͊ͭ͡͡Έͤ·ͻ Ύ͍͔͙͚ͤ͡ ͔ͦͫͭ͊ͭͫΎ ͚ͦ͒ͤͦ ͙͘ ͟͡Ό;͔͍·ͻ ͍ ͙͙ͤ͟͡;͔͚ͫͦ͟ 

Ή͙͔͎͙͙ͨͨͭͦͦ͡͡Φ ˽ͦ͋ͦ;ͤ·͔ ͔͚͍͙͒ͫͭΎ ˢ̏˽ Ύ͍͡ΎΌͭͫΎ ͎͍͚͊ͤͦ͡ ͙ͨͪ;͙͚ͤͦ ͙͚ͤͦ͘͟ ͙͍͔͔͙ͨͪͪ͗ͤͤͦͫͭ 

ͨ͊ͼ͙͔͍ͤͭͦ ͟ ͔͡;͔͙ͤΌ ό͔ͦͣͨ͊ͤͫ͊͟͡ύΣ ;ͭͦΣ ͍ ͍ͫͦΌ ͦ;͔͔ͪ͒ΈΣ ͍͔͔͒ͭ ͟ ͔ͤΉͺͺ͔͙͍ͭͤͦͣͯ͟ ͦͤͭͪͦ͟͡Ό ͤ͊͒ 

͙͙ͨͪͫͭͯͨ͊ͣΣ ͍͔͙ͯ͡;͔͙ͤΌ ͙ͪͫ͊͟ ͍ͭͪ͊ͣ ͙ ͔͙ͫͣͪͭͤͦͫͭΦ ˨ͦ ол-пл҈ ͨ͊ͼ͙͔͍ͤͭͦ ͎ͣͦͯͭ ͔͙ͨͪͪ͊ͭͭ͟Έ ͙͙͡ 

͙͔͙ͣͤͭ͘Έ ͔͡;͔͙͔ͤ ͙͘-͊͘ ͔͔͔͙͙ͤͨͪͤͦͫͣͦͫͭ ͨͦ͋ͦ;ͤ·ͻ Ήͺͺ͔͍ͭͦ͟Φ ͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͎͔͔ͯͯ͋ͤͤͦ͡͡ 

͙͙͔ͨͦͤͣ͊ͤ ͙ͨͪͪͦ͒·Σ ͔ͣͻ͙͍͊ͤͣͦ͘ ͙ ;͊ͫͭͦͭ· ͍͙͍͔͙ͦͤͤͦͤ͘͟Ύ ͔͔͔ͤ͗͊ͭ͡͡Έͤ·ͻ Ύ͍͔͙͚ͤ͡ Ύ͍͡Ύ͔ͭͫΎ 

ͦ͋Ύ͔͊ͭ͘͡Έͤ·ͣ ͍͙͔ͯͫͦͣ͡ ͒͡Ύ ͪ͊ͼ͙ͦͤ͊͡Έ͎ͤͦͦ ͙ ͔͎͋ͦͨ͊ͫͤͦͦ͘ ͨͦ͒͋ͦͪ͊ ͔͙͙ͭͪ͊ͨΦ 

˽ͦ͋ͦ;ͤ·͔ Ήͺͺ͔ͭ͟· ˢ̏˽ ͔ͤ Ύ͍͡ΎΌͭͫΎ ͎͎͔͚ͦͣͦͤͤͦ ͎͚ͪͯͨͨͦ ͙ ͎ͣͦͯͭ ͋·ͭΈ ͙͊ͫͫ͟͡ͺ͙ͼ͙͍ͪͦ͊ͤ· ͨͦ 

͙ͪ͊͘͡;ͤ·ͣ ͙ͨͪͤ͊͊ͣ͘͟Φ ˹͙͔͔͊͋ͦ͡ ͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤ͊Ύ ͙͊ͫͫ͟͡ͺ͙͊͟ͼ͙Ύ ͔͙͒ͭ͡ ͙ͻ ͤ͊ ͙ͭͪ ͍ͦͫͤͦͤ·͔ ͎ͪͯͨͨ·Υ 

1. ˨͍͙͙ͦͦ͊ͫͣ͘͘·͔ ͨͦ͋ͦ;ͤ·͔ Ήͺͺ͔ͭ͟·Υ ˹͙͔͔͊͋ͦ͡ ;͊ͫͭ·͔Σ ͔͔ͨͪ͒ͫ͊ͯͣ͘͟·͔ ͙Σ ͊͟͟ ͍͙ͨͪ͊ͦ͡Σ 

͍ͫΎ͊ͤͤ͘·͔ ͫ ͔͔͍͔ͤͨͦͫͪ͒ͫͭͤͤ·ͣ ͺ͎͙͊ͪͣ͊ͦͦ͟͡;͔͙ͫͣ͟ ͔͚͍͙͔͒ͫͭͣ ͔ͨͪͨ͊ͪ͊ͭ͊ ͤ͊ ͼ͔ͤͭͪ͊͡ΈͤͯΌ ͔͍ͤͪͤͯΌ 

͙͔ͫͫͭͣͯ ό̇˹˿ύ ͙͙͡ ͎͙͔͒ͪͯ ͎ͦͪ͊ͤ·Φ ˻͙ͤ ͍͙ͦͤ͊͘͟Όͭ ͙ͨͪ ͙͔͙͙͒ͦͫͭ͗ͤ ͍·͙ͫͦ͟ͻ ͦͤ͟ͼ͔ͤͭͪ͊ͼ͙͚ ͔ͨͪͨ͊ͪ͊ͭ͊ ͍ 

͔ͨ͊ͣ͘͡ ͙ ;͊ͫͭͦ ͯͫͭͪ͊ͤΎΌͭͫΎ ͔ͨͯͭͣ ͙͔͙ͫͤ͗ͤΎ ͒ͦ͘· ͙͙͡ ͔͔ͨͪͻͦ͒͊ ͤ͊ ͔͔͔ͣ͒ͤͤͦ͡ ͙͍͙͔ͭͭͪͦ͊ͤΦ ́ ͙͙ͨ;ͤ·͔ 

͙͔ͨͪͣͪ· ͍͟͡Ό;͊Όͭ ͙͍ͫͦͤͦͫͭ͡ΈΣ ͎͍͔͙͔ͦͦͦͪͯ͗ͤ͟͡Σ ͙͊ͭ͊ͫ͟ΌΣ ͙͙͒ͨͦͨ͡Ό ͙ ͔ͭͪͣͦͪ. 

2. ˮ͙͙͙͒ͦͫͤͪ͊͘͟;͔͙͔ͫ͟ ό͔͔͔ͤͨͪ͒ͫ͊ͯͣ͘͟·͔ύ ͨͦ͋ͦ;ͤ·͔ Ήͺͺ͔ͭ͟·Υ ʕ ͙ͦͤ͊͘͟Όͭ ͔ͪ͒ͦ͟Σ ͔ͤ ͍͙͊ͫ͘Ύͭ ͦͭ 

͒ͦ͘· ͙ ͍ͫΎ͊ͤ͘· ͫ ͙͙͍͙ͤ͒͒ͯ͊͡Έ͚ͤͦ ͔ͪ͊͟ͼ͙͔͚ ͎͙ͦͪ͊ͤͣ͊͘Σ ;͊ͫͭͦ ͙͎͙ͣͣͯͤͦͦ͡;͔͎ͫͦͦ͟ ͙͙͡ 

͔͙ͣͭ͊͋ͦ͡;͔͎ͫͦͦ͟ ͻ͔͊ͪ͊ͭͪ͊͟Φ ͙̏ͭ ͔ͪ͊͟ͼ͙͙ ͎ͣͦͯͭ ͋·ͭΈ ͦ;͔ͤΈ ͔ͫͪΈ͔ͤ͘·͙ͣ ͙ ͔͍ͨͦͭͪ͋ͦ͊ͭΈ ͔͔͔͚ͤͣ͒ͤͤͦ͡ 

͔ͦͭͣͤ· ͔ͨͪͨ͊ͪ͊ͭ͊Φ ˽͙͔͙ͪͣͪ͊ͣ Ύ͍͡ΎΌͭͫΎ ͭΎ͔͗͡·͔ ͦ͗ͤ͟·͔ ͔ͪ͊͟ͼ͙͙ ό͙ͫͤ͒ͪͦͣ ˿͙͍͔ͭͤͫ͊-˨͗ͦͤͫͦͤ͊Σ 

͙ͭͦͫ͟;͔͙͚ͫ͟ Ή͙͔ͨ͒ͪͣ͊͡Έͤ·͚ ͔͙ͤͪͦ͘͟͡ύΣ ͙͊ͨ͊ͫͭ͡;͔ͫ͊͟Ύ ͔͙͊ͤͣΎΣ ͎͊ͪ͊ͤͯͦ͡ͼ͙ͭͦ͘ ͙ ͙ͭͦͫ͟;͔͙͚ͫ͟ ͎͔͙ͨ͊ͭͭ. 

˨͡Ύ ͔ͤͦͭͦͪ͟·ͻ ͔͍ͨͪͨ͊ͪ͊ͭͦ ό͙͔ͤ͊ͨͪͣͪΣ ͔͙͊ͪ͋͊ͣ͊ͨͤ͊͘͟Σ ͺ͔͙͙ͤͭͦͤ͊ύ ͋·͙͡ ͍·Ύ͍͔ͤ͡· ͎͔͔͙ͤͭ;͔͙͔ͫ͟ 

͔ͣ͊ͪͪ͟· ό͙͔ͤ͊ͨͪͣͪΣ I[!-.ϝмрлн ͯ ͙͎͊͊ͭͫͦͦ͘͟ ͔͔͙ͤ͊ͫͤ͡ΎύΣ ͊ͫͫͦͼ͙͙͍ͪͦ͊ͤͤ·͔ ͫ ͍ͨͦ·΄͔ͤͤ·ͣ ͙ͪͫͦͣ͟ 

ͭΎ͔͗͡·ͻ ͦ͗ͤ͟·ͻ ͔ͪ͊͟ͼ͙͚Φ 

3. ͙̆ͪͦͤ;͔͙͔ͫ͟ όͦͭͫͪͦ;͔ͤͤ·͔ύ ͨͦ͋ͦ;ͤ·͔ Ήͺͺ͔ͭ͟·Υ ˽ͪͦΎ͍͡ΎΌͭͫΎ ͔ͨͦͫ͡ ͙͔͒ͭ͡͡Έ͎ͤͦͦ 

͙͔͔͙ͨͪͣͤͤΎ ͔ͨͪͨ͊ͪ͊ͭ͊ ͙ ;͊ͫͭͦ ͍ͫΎ͊ͤ͘· ͫ ͔͙ͣͭ͊͋ͦ͡;͔͙͙ͫͣ͟ ͤ͊ͪͯ΄͔͙ͤΎ͙ͣ ͙͙͡ ͯͣͯ͟͡Ύ͙͍ͭͤ·ͣ 

Ήͺͺ͔ͭͦͣ͟Φ ˴ ͙ͤͣ ͦͭͤͦͫΎͭͫΎ ͤ͊ͪͯ΄͔͙ͤΎ ͎ͦͫͭͤͦͦ͟ ͔͙ͣͭ͊͋ͦͣ͊͘͡ ό͔ͦͫͭͦͨͦͪͦ͘Σ ͔ͦͫͭͦͣ͊͡Ύͼ͙ΎΣ ͔ͦͫͦ͋ͤͤͦ 

ͤ͊ ͺ͔ͦͤ ͙͍ͤ͒ͯͭͦͪͦ͟ ͺ͔͔͍ͪͣͤͭͦ ͔ͨ;͔͙ͤΣ ͙ͭ͊͟ͻ ͊͟͟ ͺ͔͙͙ͤͭͦͤ ͙ ͔͙͊ͪ͋͊ͣ͊ͨͤ͘͟ύΣ ͍͔͙ͯ͡;͔͙͔ͤ ͍͔ͫ͊ 

όͻ͔͊ͪ͊ͭͪͤͦ͟ ͒͡Ύ ͍͊͡Έͨͪͦ͊ͭ͊ ͙ ͎͔͙͊͋͊ͨͤͭͤ͊ύΣ ͎ͦͪͣͦͤ͊͡Έͤ·͔ ͙͔͔͙ͣͤͤ͘Ύ ό͙͔ͤ͊ͨͪͣͪΣ ͙ͫͤ͒ͪͦͣ 

͙͙ͨͦͫͭͦͤ͘͟͡·ͻ Ύ͙;͙͍ͤͦ͟ ͙ͨͪ ͙͔͔ͨͪͣ ͍͊͡Έͨͪͦ͊ͭ͊Σ ͙͔͙͔ͫͤ͗ͤ ͙͙͋͒ͦ͡ύΣ ͔͙ͦͫͣͭ͟;͔͙͔ͫ͟ ͙͔͔͙ͣͤͤ͘Ύ 

ό͎͙͔͙ͨͪͨ͊͘͡Ύ ͔͔͒ͫͤ ͙ͨͪ ͙͔͔ͨͪͣ ͺ͔͙͙ͤͭͦͤ͊Σ ͔͊ͦͨ͡ͼ͙Ύ ͙ͨͪ ͙͔͔ͨͪͣ ͍͊͡Έͨͪͦ͊ͭ͊ύ ͙ ͤ͊ͪͯ΄͔͙ͤΎ 

͎͙͙͍ͦͤͭͤ͟·ͻ ͺͯͤ͟ͼ͙͚. 

˽ͪͦͺ͙͡Έ ͨͦ͋ͦ;ͤ·ͻ ͔͚͍͙͚͒ͫͭ ͤ͊͘;͙͔ͭ͡Έͤͦ ͙ͪ͊͘͡;͔͊ͭͫΎ ͔ͣ͗͒ͯ ͔͙ͨͪͨ͊ͪ͊ͭ͊ͣ ͔͍͎ͨͪͦͦ ͙ ͍͎ͤͦͦͦ 

͔͙ͨͦͦͤ͟͡ΎΦ ˽͔ͪͨ͊ͪ͊ͭ· ͔͍͎ͨͪͦͦ ͔͙ͨͦͦͤ͟͡ΎΣ ͙͔ͭ͊͟ ͊͟͟ ͺ͔͙͙ͤͭͦͤ ͙ ͔͙ͤͦ͋͊ͪ͋ͭ͊͡ͅΣ ͊ͫͫͦͼ͙͙͍ͪͦ͊ͤ· ͫ 

͍·͚ͫͦͦ͟ ;͚͊ͫͭͦͭͦ ͍͙͙͒ͦͦ͊ͫͣ͘͘·ͻ ͔͚͙ͤͪͦͭͦͫ͟;͔͙ͫ͟ͻ Ήͺͺ͔͍ͭͦ͟ ͙ ͔ͫͪΈ͔ͤ͘·͙ͣ ͻ͙ͪͦͤ;͔͙͙ͫͣ͟ 

͔͙ͦͫͦ͗ͤͤ͡Ύ͙ͣΣ ͊ ͔ͭ͊͗͟ ͫ ͍·͔ͪ͊͗ͤͤ·ͣ ͍͙͔͚͍͙͔͊ͣͦ͒ͫͭͣ͘ ͫ ͎͙͙͒ͪͯͣ ͔͍͙͊ͪͫͭ͊ͣ͟͡ ͙͘-͊͘ ͙ͻ ͙ͫͨͦͫͦ͋ͤͦͫͭ 

͙ͤ͒ͯͼ͙͍ͪͦ͊ͭΈ ͙͙͡ ͙͎͙͙͍ͤ͋ͪͦ͊ͭΈ ͼ͙ͭͦͻͪͦͣ tпрл ό/¸tύ ͺ͔͔ͪͣͤͭ· ͔ͨ;͔͙ͤΦ ˹͙͔͊ͨͪͣͪΣ ͔͙͊ͪ͋͊ͣ͊ͨͤ͘͟ ͙ 

ͺ͔͙͙ͤͭͦͤ Ύ͍͡ΎΌͭͫΎ ͣͦ΅ͤ·͙ͣ ͙͙ͤ͒ͯͭͦͪ͊ͣ͟ /¸t-ͺ͔͔͍ͪͣͤͭͦΣ ;ͭͦ ͔ͣͦ͗ͭ ͙ͫͤ͗͊ͭΈ Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ 

͔ͨͪͦͪ͊͡Έͤ·ͻ ͦͤͭͪ͊͟ͼ͔͙͍͍ͨͭͦΣ ͙͎͊ͤͭͦ͊ͯ͟͡Ύ͍ͤͭͦ ͙ ͎͙͒ͪͯͻ ͍ͫͦͨͯͭͫͭͯΌ΅͙ͻ ͔͙͔͍ͣ͒͊ͣͤͭͦ͟Φ ˤ͊͡Έ͔͍ͨͪͦ͊Ύ 
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͙ͫͦͭ͊͟͡ ͙͍͔ͫͭͤ͊͘ ͍͙ͫͦͣ ͔ͨͦͭͤͼ͙͊ͦͣ͡ ͍·͘·͍͊ͭΈ ͎͔ͨ͊ͭ ͙ͦͭͦͫ͟;ͤͦͫͭΈ ό͔ͦͫͦ͋ͤͤͦ ͯ ͔͔͚͒ͭ ͒ͦ н ͔ͭ͡ ͤ͊ 

͙͔͙͙ͨͦͭͪ͊ͨ͡ύΣ ͔͙ͨ͊ͤͪ͊ͭͭ͟Σ ͊ ͔ͭ͊͗͟ ͔͔ ͍·͙ͫͦͣ͟ ͔͎͔ͭͪ͊ͭͦͤͤ·ͣ ͔ͨͦͭͤͼ͙͊ͦͣ͡ ό͙ͪͫ͟ ͔͒ͺ͔͍ͭͦ͟ ͔͍͚ͤͪͤͦ 

͙ͭͪͯ͋͟Σ ͙͚͊ͤͦͣ͊͡ ͍͙͙ͪ͊ͭ͘Ύ ͔ͦͤ͟;͔͚ͤͦͫͭύΦ 

˽͔ͪͨ͊ͪ͊ͭ· ͍͎ͤͦͦͦ ͔͙ͨͦͦͤ͟͡ΎΣ ͙͔ͭ͊͟ ͊͟͟ ͙͙͊ͣͦͭͪ͒͗ͤ͡, ͡ ͔͍͔͙ͭͪ͊ͼ͔ͭ͊ͣ ͙  ͭͦ ͙ͨͪ͊ͣ͊ͭ, ͟ ͊͟ ͍͙ͨͪ͊ͦ͡Σ 

͙͔ͣΌͭ ͔͔͋ͦ͡ ͎͙͋͊ͦͨͪ͡Ύͭͤ·͚ ͨͪͦͺ͙͡Έ ͔͔͙͙ͨͪͤͦͫͣͦͫͭΣ ͔ͣͤΈ΄ͯΌ ͔͔ͫͭͨͤΈ ͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘Ύ ͫ ͎͙͙͒ͪͯͣ 

͔͙ͨͪͨ͊ͪ͊ͭ͊ͣ ͙ ͙͔ͫͤ͗ͤͤ·͚ ͙ͪͫ͟ ͔ͫͪΈ͔ͤ͘·ͻ ͙͙͙͙͒ͦͫͤͪ͊͘͟;͔͙ͫ͟ͻ ͔ͪ͊͟ͼ͙͚Φ ͔́ͣ ͔ͤ ͔͔͔ͣͤΣ ͙ ͙ͦͤ ͙͔ͣΌͭ 

͍͙ͫͦ ͔ͫͨͼ͙ͺ͙;͔͙͔ͫ͟ ͔͔͔ͤ͗͊ͭ͡͡Έͤ·͔ Ήͺͺ͔ͭ͟·Φ ˹͙͔͊ͨͪͣͪΣ ͙ͭͦͨͪ͊ͣ͊ ͭ ;͊ͫͭͦ ͊ͫͫͦͼ͙͙͔ͪͯͭͫΎ ͫ 

͎͙͙͍ͦͤͭͤ͟·͙ͣ ͤ͊ͪͯ΄͔͙ͤΎ͙ͣ όζ͔͊ͭͯͣ͊ͤͤͤͦͫͭ͘Έ ͣ·΄͔͙ͤ͡ΎηΣ ͔ͨͪͦ͋ͣ͡· ͫ ͨ͊ͣΎͭΈΌ ͙ ͦͤ͟ͼ͔ͤͭͪ͊ͼ͙͔͚Σ 

͔͔͙͔͊ͣ͒ͤ͘͡ ͔ͪ;͙ύΣ ͔͔͚ͨͦͭͪ ͍͔ͫ͊ ͙Σ ͍ ͔͙ͪ͒͟ͻ ͫͯ͡;͊ΎͻΣ ͎͚͊ͯͦͣͦ͟͡ ͙ ͍͙͔ͦ͋ͪ͊ͦ͊ͤͣ͘ ͨͦ;͔;ͤ·ͻ ͔͚͊ͣͤ͟. 

˶͔͍͔͙ͭͪ͊ͼ͔ͭ͊ͣ ͙͍͔͔ͫͭͤ͘ ͍͙ͫͦͣ ͔ͨͦͭͤͼ͙͊ͦͣ͡ ͍·͘·͍͊ͭΈ ͙ͨͫͻ͙;͔͙͔ͫ͟ ͙ ͍͔͔ͨͦ͒ͤ;͔͙͔ͫ͟ ͤ͊ͪͯ΄͔͙ͤΎ 

ό͎͔͙͊ͪͫͫΎΣ ͙͔ͪ͊͒ͪ͊͗ͭ͘͡ΈͤͦͫͭΈΣ ͍͔͙͔ͦ͋ͯ͗͒ͤ͘ύ ͯ ͔͔ͨͪ͒ͪ͊ͫͨͦͦ͗ͤͤ͡·ͻ ͙͡ͼΦ ˶͙͙͊ͣͦͭͪ͒͗ͤ ͙͔͔ͣͭ 

ͤ͊͘;͙͔ͭ͡Έͤͦ ͔͔͋ͦ͡ ͙͙͚ͤ͘͟ ͙ͪͫ͟ ͔ͫͪΈ͔ͤ͘·ͻ ͦ͗ͤ͟·ͻ ͍·ͫ·͙͚ͨ͊ͤ ͨͦ ͍͔͙ͫͪ͊ͤͤΌ ͫ ͔͙͊ͪ͋͊ͣ͊ͨͤͦͣ͘͟ ͙ 

ͺ͔͙͙ͤͭͦͤͦͣΣ ͤͦ ͔͔ͭͪ͋ͯͭ ͔͔͎ͣ͒ͤͤͦͦ͡ ͙͍͙ͭͭͪͦ͊ͤΎ ͒ͦ͘· ͒͡Ύ ͙͙͙ͣͤͣ͊͘ͼ͙͙ Ή͎ͭͦͦ ͙ͪͫ͊͟Φ 

˻͎ͫͦ͋ͦͦ ͍͙͙ͤͣ͊ͤΎ ͙͍͔͊ͫͯ͗͊ͭ͘͡ ͍͙͡Ύ͙͔ͤ ˢ̏˽ ͤ͊ ͙ͨͫͻ͙;͔ͫͯ͟Ό ͫͺ͔ͪͯΦ ˴͔ͪͦͣ ͍͙͙͚͒ͦͦ͊ͫͣͦ͘͘ 

͔ͫ͒͊ͼ͙͙ ͙ ͙͙͊ͨ͊ͭΣ ͔ͤͦͭͦͪ͟·͔ ͔ͨͪͨ͊ͪ͊ͭ· ͎ͣͦͯͭ ͍ͨͪͦͦͼ͙͍ͪͦ͊ͭΈ ͙͙͡ ͎ͯͫͯͯ͋͡ΎͭΈ ͔͔͙͒ͨͪͫͫΌΣ 

͔͍ͭͪͦ͗ͤͦͫͭΈΣ ͙ͨͫͻ͙ͦͭ;͔͙͔ͫ͟ ͙ͫͣͨͭͦͣ· ͙ ͙ͫͯͼ͙͒͊͡Έͤ·͔ ͣ·͙ͫ͡κ͍͔͔͙͔ͨͦ͒ͤΦ ̏ͭͦ ͔ͦͫͦ͋ͤͤͦ ͊ͭͯ͊͟͡Έͤͦ 

͒͡Ύ ͨ͊ͼ͙͔͍ͤͭͦΣ ͔ͯ͗ ͙͔ͣΌ΅͙ͻ ͍ ͔͔͊ͤ͊ͣͤ͘ ͙ͨͫͻ͙;͔͙͔ͫ͟ ͚͍ͪ͊ͫͫͭͪͦͫͭ͊Φ 

ˤ ͊͘͟͡Ό;͔͙͔ͤΣ ͍·͋ͦͪ ͙͊ͤͭΉ͙͔͙ͨͨͭ͡;͔͎ͫͦͦ͟ ͔ͨͪͨ͊ͪ͊ͭ͊ τ Ήͭͦ ͍͔͎ͫ͒͊ ͋͊͊ͤͫ͡ ͔ͣ͗͒ͯ ͔͎ͦ 

Ήͺͺ͔͙͍ͭͤͦͫͭ͟ΈΌ ͍ ͔ͦͤͭͪͦ͟͡ ͤ͊͒ ͙͙ͨͪͫͭͯͨ͊ͣ ͙ ͙ͪͫͦͣ͟ ͍͙͙ͪ͊ͭ͘Ύ ͔͔͔ͤ͗͊ͭ͡͡Έͤ·ͻ ͨͦ͋ͦ;ͤ·ͻ ͔͚͍͙͚͒ͫͭΦ 

˿͔͎͙ͭͪ͊ͭΎ ͔͡;͔͙ͤΎ ͒ͦ͗ͤ͊͡ ͋·ͭΈ ͎ͫͭͪͦͦ ͙͙͍͙͙͙͍ͤ͒͒ͯ͊ͪͦ͊ͤ͊͘͡Σ ͯ;͙ͭ·͍͊Ύ ͙ͭͨ ͙͍ͨͪͫͭͯͨͦΣ ͍ͦͪ͊ͫͭ͘Σ ͨͦ͡ 

ͨ͊ͼ͙͔ͤͭ͊Σ ͍ͫͦͨͯͭͫͭͯΌ΅͙͔ ͔͍͙͊͋ͦ͊ͤ͘͡ΎΣ ͍ͫͦͨͯͭͫͭͯΌ΅ͯΌ ͔͙ͣ͒͊͟ͼ͙ΌΣ ͔ͨͦͭͤͼ͙͊͡Έͤ·͚ ͙ͪͫ͟ ͒͡Ύ 

͋ͯ͒ͯ΅͔͚ ͔͔͔͙͋ͪͣͤͤͦͫͭΣ ͊ ͔ͭ͊͗͟ ͫͦͼ͙͊͡Έͤ·͔ ͙ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ·͔ ͔͙ͦͫͦ͋ͤͤͦͫͭ ͙͙͗ͤ͘ ͨ͊ͼ͙͔ͤͭ͊Φ 

́ͦ͡Έͦ͟ ͔ͦͣͨͫͤ͟͟͡·͚ ͙ ͍͍͔͘΄͔ͤͤ·͚ ͨͦ͒ͻͦ͒ ͟ ͍·͋ͦͪͯ ͙ ͙͙͎ͣͦͤͭͦͪͤͯ ˢ̏˽ ͔ͣͦ͗ͭ ͔͔ͦ͋ͫͨ;͙ͭΈ 

͙ͦͨͭͣ͊͡Έͤ·͚ ͔͔͍͙ͭͪ͊ͨͭ;͔͙͚ͫ͟ ͔ͪͯ͘͡Έͭ͊ͭ ͙ ͍·͔ͫͦͦ͟ ͊͟;͔͍ͫͭͦ ͙͙͗ͤ͘Φ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

1. ˴͍͊ͪͦ͡Σ ˤΦ ˢΦ ͙͔͙̏ͨͨͫ͡Ύ ͯ ͔͔͚͒ͭ ͙ ͍ͪͦͫ͘͡·ͻ ͔͗ͤ΅͙ͤ ͙ ͣͯ͗;͙ͤΦ ˾͍͍ͯͦͦ͒ͫͭͦ͟ ͒͡Ύ ͍ͪ͊;͔͚Φ 2-͔ ͙͒͘Φ 

˸͍ͦͫ͊͟Υ ˸͔͙͒ͼ͙ͤ͊Σ нлмлΦ 

2. ˥͔͍ͯͫΣ ˩Φ ˮΦΣ ˥͔ͻͭΣ ˢΦ ˣΦ ̏ ͙͔͙ͨͨͫ͡ΎΦ ̂;͔͔͋ͤͦ ͙͔ͨͦͫͦ͋Φ ˸ ͍ͦͫ͊͟Υ ˥̏˻́ˢ˾-˸͔͙͒͊Σ нллтΦ 

3. ˤ͍ͦͪͦͤͦ͊͟Σ ˴Φ ˤΦΣ ˽͔ͭͪͯͻ͙ͤΣ ˢΦ ˿ΦΣ ͙ ͍ͫͦ͊ͭΦ ˾͊ͼ͙ͦͤ͊͡Έͤ͊Ύ ͙͊ͤͭΉ͙͔͙ͨͨͭ͡;͔ͫ͊͟Ύ ͔͙ͭͪ͊ͨΎΦ ˿͍ͨͪ͊ͦ;͙ͤ͟Φ 

˸͍ͦͫ͊͟ Υ ˽ͯ͡ΈͫΣ нллуΦ 

4. ˭͔͍ͤͦ͟Σ ˶Φ ˾Φ ˴͙͙ͤ͡;͔ͫ͊͟Ύ Ή͙͔͎͙ͨͨͭͦͦ͡͡ΎΥ ͫ Ή͔͔͙ͣͤͭ͊ͣ͡ ͔͚ͤͪͦͺ͙͙͎͙͙ͦͦ͘͡Φ ˸͍ͦͫ͊͟Υ ˸͔͙͒ͼ͙͔ͤͫͦ͟ 

͙ͤͺͦͪͣ͊ͼ͙͔ͦͤͤͦ ͎͔͍͊ͤͭͫͭͦΣ нллнΦ 

    ϭ ˥͊ͪ͒·͔͍ ́., 2025 

 

 

 

 

˥͊ͪ͒·͔͍ ͎͎͔͙́͊͊ͤ͒͡ ˨͍͔͍͙ͦͤͦ͡;  

ˢ͙͔ͫͫͭͤͭ ˴͊ͺ͔͒ͪ· ˽͙ͫͻ͙͙͊ͭͪΎ ͎͙͙ͤ͊ͪͦͦ͟͡ ͙ ˸͔͙͙͒ͫͤ͊ ͙ͨͫͻ͎͙͊ͦ͡Ύ  

˥͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͔͙ͣ͒ͼ͙͎ͤͫͦͦ͟ ͙͍͔͙͔ͯͤͪͫͭͭ͊ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ ͙͔͙ͣͤ ˸·ͪ͊ͭ͊ ˥͊ͪͪ·͔͍͊ 

ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 

 

˴˻˥˹ˮ́ˮˤ˹̍˩ ˹ˢ˾̂̊˩˹ˮ̒ ˽˾ˮ ˢ˾́˩˾ˮˢ˶̎˹˻˯ ˥ˮ˽˩˾́˩˹˭ˮˮΥ 

˶˩̉˩˹ˮ˩ ˮ ˽˾˻́˩˴́ˮˤ˹ˢ̒ ˾˻˶̎ ˤˢ˴̇ˮ˹ˢ̇ˮˮ ˽˾˻́ˮˤ ˥˾ˮ˽˽ˢ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

ˢ͔͙ͪͭͪ͊͡Έͤ͊Ύ ͎͙͔͔͙ͨͪͭͤ͘Ύ όˢ˥ύ Ύ͍͡Ύ͔ͭͫΎ ͙ͦ͒ͤͣ ͙͘ ͙͔͔ͤ͊͋ͦ͡ ͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤ·ͻ ͔͔ͫͪ͒;ͤͦ-



˹ˢ̂̉˹̍˯ ˬ ̂˾˹ˢ˶ ζCOGNITIO RERUMη                    ISSN (p) 2412-9489 / ISSN (e) 2542-1026                    Ѕ11/ 2025 

 

 

131 

͙ͫͦͫͯ͒ͫͭ·ͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡ ͙ ͟͡Ό;͔͍·ͣ ͙ͣͦ͒ͺ͙ͼ͙͔ͪͯͣ·ͣ ͺ͊ͭͦͪͦͣ͟ ͙ͪͫ͊͟ ͍͙͙ͪ͊ͭ͘Ύ ͎͙͙͍ͦͤͭͤ͟·ͻ 

ͤ͊ͪͯ΄͔͙͚ͤ ό˴˹ύΣ ͍͟͡Ό;͊Ύ ͙ͫͦͫͯ͒ͫͭͯΌ ͔͔͒ͣͤͼ͙ΌΦ ͙̆ͪͦͤ;͔͙ͫ͟ ͍ͨͦ·΄͔͔ͤͤͦ ͔͙͊ͪͭͪ͊͡Έ͔ͤͦ ͍͔͙͔͒͊ͤ͡ 

όˢ˨ύ ͙͍͙ͨͪͦ͒ͭ ͟ ͫͭͪͯͭͯͪͤ͟·ͣ ͙ ͺͯͤ͟ͼ͙ͦͤ͊͡Έͤ·ͣ ͙͔͔͙ͣͤͤ͘Ύͣ ͍ ͎͍ͦͦͤͦͣ͡ ͎͔ͣͦ͘Σ ͙ͭ͊ͣ͟ ͊͟͟ 

ͼ͔͔ͪ͋ͪ͊͡Έͤ͊Ύ ͙͎͙͙ͣͪͦ͊ͤͦͨ͊ͭ͟ΎΣ ͔͙͔ͨͦͪ͊͗ͤ ͔͎͋ͦͦ͡ ͍͔΅͔͍ͫͭ͊ ό͔͚͔ͦ͊ͪͦ͘͟͡ύ ͙ ͔͍͔ͣͤͦ͗ͫͭͤͤ·͔ 

ζ͔ͤͣ·͔η ͙ͤͺ͊ͪͭ͟·Σ ;ͭͦ ͍ ͍͙ͫͦͦͯͨͤͦͫͭ͟ ͍͙͍͔ͦ͋ͯͫͦ͊ͭ͡͡ ͎͔͙ͨͪͦͪͫͫͪͯΌ΅͔͔ ͙͔͙͔ͫͤ͗ͤ ͎͙͙͍ͦͤͭͤ͟·ͻ 

ͺͯͤ͟ͼ͙͚Φ ˾͔͔͊ͤͤ ͍·Ύ͍͔͙͔ͤ͡ ͙ ͔͍͔͊͒͊ͭͤͦ͟ ͔͡;͔͙͔ͤ ˢ˥Σ ͍͔͔ͤ͊ͨͪ͊ͤͤͦ͡ ͤ͊ ͙͔͙͔͒ͦͫͭ͗ͤ ͼ͔͔͍͡·ͻ ͍͔͚ͯͪͦͤ 

ˢ˨Σ Ύ͍͡Ύ͔ͭͫΎ ͔͎ͪ͊ͯͦ͟͡Έͤ·ͣ ͔͊ͣͤͣ͟ ͍ ͨͪͦͺ͙͙͔͊ͭ͟͟͡ ͙ ͔͔͙͙͊ͣ͒ͤ͘͡ ͎͔͙͍͙ͨͪͦͪͫͫͪͦ͊ͤΎ ˴˹Φ 

͔͙̅͊ͪͣ͊ͦͭͪ͊ͨ͟Ύ ͍͟͡Ό;͔͊ͭ ͔ͤ ͭͦ͡Έͦ͟ ͙͎͙͔͔͙͍͊ͤͭͨͪͭͤͤ͘·͔ ͔ͨͪͨ͊ͪ͊ͭ·Σ ͤͦ ͙ ͤͦͦͭͪͦͨ·Σ ͍͙͍͊ͦ͊ͭͤ͘͟·͔ ͙ 

͔͚͔͙͍ͤͪͦͨͪͦͭͭͤ͟·͔ ͔͍ͫͪ͒ͫͭ͊Φ ˻͔ͫͦ͋ͦ ͍͙͙͔ͤͣ͊ͤ ͍ ͔͔ͦͤͭͫͭ͟͟ ͨͪͦͺ͙͙͙͊ͭ͟͟͡ ͔͙͚ͦͫͦ͗ͤͤ͡ ͯ ͨ͊ͼ͙͔͍ͤͭͦ ͫ 

ˢ˥ ͔ͯ͒͡Ύ͔ͭͫΎ ͍͊͟ͼ͙ͤ͊ͼ͙͙ ͙͍ͨͪͦͭ ͎͙ͪͨͨ͊Φ ˥͙ͪͨͨͦͤ͊͘Ύ ͙ͤͺ͔͟ͼ͙Ύ ͫͨͦͫͦ͋ͤ͊ ͍·͘·͍͊ͭΈ ͙͔͔ͫͫͭͣͤͦ 

͍͔͙͔ͦͫͨ͊ͤ͡Σ ͍ͨͦ·΄͊ͭΈ ͙ͪͫ͟ ͦͫͭͪ·ͻ ͔͔ͫͪ͒;ͤͦ-͙ͫͦͫͯ͒ͫͭ·ͻ ͙ ͼ͔͔͍ͪ͋ͪͦ͊ͫͯ͟͡Ύͪͤ·ͻ ͫͦ͋·͙͚ͭ ό͙ͤͺ͊ͪͭ͟ 

͙ͣͦ͊ͪ͒͊͟Σ ͙ͤͫͯ͡ΈͭύΣ ͦͭͦͪ͟·͔Σ ͍ ͍ͫͦΌ ͦ;͔͔ͪ͒ΈΣ ͎ͣͦͯͭ ͎ͯͫͯͯ͋͡ΎͭΈ ͙͔ͣΌ΅͙͔ͫΎ ˴˹Φ ˾͔͎ͯ͡Ύͪͤ͊Ύ ͔ͫͦͤͤ͊͘Ύ 

͍͊͟ͼ͙ͤ͊ͼ͙Ύ ͙͍ͨͪͦͭ ͎͙ͪͨͨ͊ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭͫΎ ͊͟͟ ͍͊͗ͤ͊Ύ ͔ͣͪ͊ ͍͙ͭͦͪ;͚ͤͦ ͨͪͦͺ͙͙͙͊ͭ͟͟͡ ͔͔ͫͪ͒;ͤͦ-

͙ͫͦͫͯ͒ͫͭ·ͻ ͔͙͚ͦͫͦ͗ͤͤ͡ ͙ ͊ͫͫͦͼ͙͙͍͎ͪͦ͊ͤͤͦͦ ͫ ͙͙ͤͣ ͎͙͙͍͎ͦͤͭͤͦͦ͟ ͔͒ͺ͙ͼ͙ͭ͊ ͯ ͚͒͊ͤͤͦ ͔͎͙͙͊ͭͦͪ͟ 

͋ͦ͡Έͤ·ͻΦ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡: 

͔͙͊ͪͭͪ͊͡Έͤ͊Ύ ͎͙͔͔͙ͨͪͭͤ͘ΎΣ ͎͙͙͍ͦͤͭͤ͟·͔ ͤ͊ͪͯ΄͔͙ͤΎΣ ͙ͫͦͫͯ͒ͫͭ͊Ύ ͔͔͒ͣͤͼ͙ΎΣ ͔͡;͔͙͔ͤΣ ͼ͔͔ͪ͋ͪ͊͡Έͤ͊Ύ 

͙͎͙͙ͣͪͦ͊ͤͦͨ͊ͭ͟ΎΣ ͔͚͔ͦ͊ͪͦ͘͟͡Σ ͔͚͔ͤͪͦͨͪͦͭ͟ͼ͙ΎΣ ͍͊͟ͼ͙ͤ͊ͼ͙Ύ ͙͍ͨͪͦͭ ͎͙ͪͨͨ͊Σ ͨͪͦͺ͙͙͊ͭ͊͟͟͡Σ ͙ͤͫͯ͡Έͭ. 

 

ˤ͍͔͔͙͔͒ͤ 

ˢ͔͙ͪͭͪ͊͡Έͤ͊Ύ ͎͙͔͔͙ͨͪͭͤ͘Ύ όˢ˥ύ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ ͦ͒ͤͯ ͙͘ ͫ͊ͣ·ͻ ͊ͭͯ͊͟͡Έͤ·ͻ ͔͙ͣ͒ͦ͟-

ͫͦͼ͙͊͡Έͤ·ͻ ͔ͨͪͦ͋ͣ͡ ͍͔͔͙ͫͦͪͣͤͤͦͫͭΦ ˽ͦ ͒͊ͤͤ·ͣ ˤ͔͙͚ͫͣͪͤͦ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎ όˤ˻˭ύΣ ˢ˥ 

͔ͨͦͪ͊͗͊ͭ ͔͔͋ͦ͡ ͙͙ͣ͊ͪ͒͊͡͡ ;͔͍͔ͦ͟͡ ͨͦ ͍͔ͫͣͯ ͙ͣͪͯ ͙ Ύ͍͡Ύ͔ͭͫΎ ͍͔͒ͯ΅͔͚ ͙ͨͪ;͙͚ͤͦ ͎ͦ͋͊͡͡Έ͚ͤͦ 

͔͙ͫͣͪͭͤͦͫͭ ͙ ͙͍͙͙ͤ͊͒͊͘͡ͼ͙͙Σ ͎͍͊ͤ͡·ͣ ͦ͋ͪ͊ͦͣ͘Σ ͊͘ ͫ;͔ͭ ͍͙͙ͪ͊ͭ͘Ύ ͙ͭ͊͟ͻ ͙͙ͪͭ͟;͔͙ͫ͟ͻ ͔͙͚ͦͫͦ͗ͤͤ͡Σ ͊͟͟ 

͙ͤͺ͊ͪͭ͟ ͙ͣͦ͊ͪ͒͊͟Σ ͻ͙ͪͦͤ;͔ͫ͊͟Ύ ͔͔ͫͪ͒;ͤ͊Ύ ͔ͤ͒ͦͫͭ͊ͭͦ;ͤͦͫͭΈΣ ͙΄͔͙ͣ;͔͙͚ͫ͟ ͙ ͎͔͎͙ͣͦͪͪ͊;͔͙͚ͫ͟ 

͙ͤͫͯ͡ΈͭΦ ˻͒ͤ͊ͦ͟ ͍ ͔͙͔ͨͦͫ͒ͤ͡ ͔͒ͫΎ͙͔͙ͭͭ͡Ύ ͍͙͙͔ͤͣ͊ͤ ͙͔͍͔͔͚ͫͫ͒ͦ͊ͭ͡͡ ͙ ͙͙ͤ͟͡ͼ͙͍ͫͭͦ ͍͔ͫ ͋ͦ͡Έ΄͔ 

͙͍͔͔ͨͪ͊ͭ͟͡ ͔΅͔ ͦ͒ͤͦΣ ͔ͤ ͔͔͔ͣͤ ͤ͊͘;͙͔ͣͦΣ ͔͍͙͔ͨͦͫ͒ͫͭ͡ ͔͙͔͚ͤͦͤͭͪͦͪͯͣͦ͟͡ ˢ˥ ς ͎͙͙͍ͦͤͭͤ͟·͔ 

ͤ͊ͪͯ΄͔͙ͤΎ ό˴˹ύ. 

˴͎͙͙͍ͦͤͭͤ·͔ ͤ͊ͪͯ΄͔͙ͤΎΣ ͨͦ͒ ͦͭͦͪ͟·͙ͣ ͙ͨͦͤͣ͊Όͭ ͙͔͙͔ͫͤ͗ͤ ͚ͦ͒ͤͦ ͙͙͡ ͔ͤͫͦ͟͡Έ͙͟ͻ ͍·ͫ΄͙ͻ 

͎͍ͣͦͦ͘·ͻ ͺͯͤ͟ͼ͙͚ όͨ͊ͣΎͭΈΣ ͍͙͙͔ͤͣ͊ͤΣ ͙͙͔ͫͨͦͤͭ͡͡Έͤ·͔ ͺͯͤ͟ͼ͙͙Σ ͔ͪ;ΈΣ ͎͙ͤͦͫ͘Σ ͙ͨͪ͊ͫͫ͟ύΣ ͍͔ͫͭͪ;͊ΌͭͫΎ 

ͯ ͤ͊͘;͙͔ͭ͡Έ͎ͤͦͦ ;͙ͫ͊͡ ͨ͊ͼ͙͔͍ͤͭͦ ͫ ˢ˥Φ ˿͎ͦ͊ͫͤͦ͡ ͎ͣͤͦͦ;͙͔ͫͤͤ͡·ͣ Ή͙͔͙͎͙ͨ͒ͣͦͦ͡;͔͙ͫͣ͟ 

͙͔͍͙ͫͫ͒ͦ͊ͤ͡ΎͣΣ ˴˹ ͍·Ύ͍͡ΎΌͭͫΎ ͔͔͋ͦ͡ ;͔ͣ ͯ тл҈ ͨ͊ͼ͙͔͍ͤͭͦ ͫ ˢ˥Σ ͊ ͍ͨͦ·΄͔͙͔ͤ ͙͙ͫͫͭͦ͡;͔͎ͫͦͦ͟ 

͔͙͊ͪͭͪ͊͡Έ͎ͤͦͦ ͍͔͙͒͊ͤ͡Ύ ό˿ˢ˨ύ ͤ͊ ͊͗͒͟·͔ мл ͣͣ ͪͭΦ ͫͭΦ ͍͔͙ͯ͡;͙͍͔͊ͭ ͍͔ͪͦΎͭͤͦͫͭΈ ͍͙͙ͪ͊ͭ͘Ύ ˴˹ ͤ͊ тς

мс҈Φ ˽͙ͪ ͙͔͒ͭ͡͡Έ͚ͤͦ ͙ ͔͙͔͚ͤͦͤͭͪͦͪͯͣͦ͟͡ ˢ˥ ͙ͪͫ͟ ͍͙͙ͪ͊ͭ͘Ύ ͔͔͒ͣͤͼ͙͙ ό͙͔͔ͤ͊͋ͦ͡ ͭΎ͔͚͗ͦ͡ ͔͔͙ͫͭͨͤ ˴˹ύ 

͍͔ͦͪ͊ͫͭ͊ͭ͘ ͍ ͔ͤͫͦ͟͡Έͦ͟ ͪ͊͘Φ ̏ͭ͊ ͍ͫΎ͘Έ ͔ͤ ͍͙͙͊ͫͭ͘ ͦͭ ͨͦ͊͡ ͙ ͍ͦͪ͊ͫͭ͊͘Σ ͨͦ͒;͔͙͍ͪ͊͟Ύ ͙͙ͪͭ͟;͔ͫͯ͟Ό ͪͦ͡Έ ˢ˥ 

͊͟͟ ͫ͊ͣͦͫͭͦΎ͔ͭ͡Έ͎ͤͦͦ ͺ͊ͭͦͪ͊͟ ͙ͪͫ͊͟ ͍͙͙ͪ͊ͭ͘Ύ ˴˹Φ ˤ·ͫ΄͊Ύ ͔͍ͤͪͤ͊Ύ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈ ͤ͊;͙͔ͤ͊ͭ ͫͭͪ͊͒͊ͭΈ 

͔ͯ͗ ;͔͔ͪ͘ п ͎ͦ͒͊ ͔ͨͦͫ͡ ͚͎ͫͭͦͦͦ͟ ͍ͨͦ·΄͔͙ͤΎ ͔͙͊ͪͭͪ͊͡Έ͎ͤͦͦ ͍͔͙͒͊ͤ͡ΎΦ 

˽͎͔͔͙͊ͭͦͤͭ;͔͙͔ͫ͟ ͔ͣͻ͙͊ͤͣ͘· ͍͙͙ͪ͊ͭ͘Ύ ͎͙͙͍͚ͦͤͭͤͦ͟ ͙͒ͫͺͯͤ͟ͼ͙͙ ͙ͨͪ ˢ˥ ͎ͣͤͦͦͦ͋ͪ͊ͤ͘· ͙ ͔ͭͫͤͦ 

͍ͫΎ͊ͤ͘· ͫ ͔͙͔ͨͦͪ͊͗ͤͣ ͎͍ͦͪ͊ͤͦ-͙ͣ΄͔͔͚ͤΣ ͍ ;͙͊ͫͭͤͦͫͭ ͎͍͎ͦͦͤͦͦ͡ ͎ͣͦ͊͘Φ ͙̆ͪͦͤ;͔ͫ͊͟Ύ ͎͙͔͔͙ͨͪͭͤ͘Ύ 

͙͍͙ͨͪͦ͒ͭ ͟ ͍͙͙ͪ͊ͭ͘Ό ͼ͔͔ͪ͋ͪ͊͡Έ͚ͤͦ ͙͎͙͙͙ͣͪͦ͊ͤͦͨ͊ͭ͟ ς ͨ ͍͔͔͙ͦͪ͗͒ͤΌ ͔͙ͣ͟͡ͻ ͼ͔͔ͪ͋ͪ͊͡Έͤ·ͻ ͍ͫͦͫͯ͒ͦΦ 

˽͍ͦ·΄͔͔ͤͤͦ ͍͔͙͔͒͊ͤ͡ ͍·͘·͍͔͊ͭ ͔͔͙͍͙͔ͪͣͦ͒ͪͦ͊ͤ͡ ͙͚ͫͦͫͯ͒ͫͭͦ ͔͙ͫͭͤ͟Σ ;ͭͦ ͍͔͔͒ͭ ͟ ͯͭͦ͡΅͔͙ͤΌ 

͙͙ͤͭͣ· ͙ ͔͙ͫͯ͗ͤΌ ͍͔ͨͪͦͫͭ͊ ͍ͫͦͫͯ͒ͦΣ ͙ͫͤ͗͊Ύ ͔ͭͣ ͫ͊ͣ·ͣ ͔͍͊͒͊ͭͤ͟·͚ ͼ͔͔ͪ͋ͪ͊͡Έͤ·͚ ͍ͪͦͦͭͦ͟͟Φ ̏ͭͦͭ 

ͨͪͦͼ͔ͫͫ ͔͙͗ͭ͡ ͍ ͍͔ͦͫͤͦ ͻ͙ͪͦͤ;͔͚ͫͦ͟ ͙΄͔͙͙ͣ ͎ͣͦ͊͘Σ ͦͭͦͪ͊͟Ύ ͙͍͙ͨͪͦ͒ͭ ͟ ͔͒ͺ͙ͼ͙ͭͯ ͙ͫͦͪͦ͒͊͟͡ ͙ 

͙͔ͨͭ͊ͭ͡Έͤ·ͻ ͍͔΅͔͍ͫͭΣ ͍͔͔͙ͨͦͪ͗͒ͤΌ ͔͚͍ͤͪͦͤͦ ͙ ͤ͊ͪͯ΄͔͙ͤΌ ͙ͻ ͪ͊͋ͦͭ·Φ ˻͙͒ͤͣ ͙͘ ͟͡Ό;͔͍·ͻ 

ͨͪͦΎ͍͔͙͚ͤ͡ ͙͎͙͙͙ͣͪͦ͊ͤͦͨ͊ͭ͟ Ύ͍͡Ύ͔ͭͫΎ ͔͚͔ͦ͊ͪͦ͘͟͡ ς ͔͎͔͔͒ͤͪ͊ͼ͙Ύ ͔͎͋ͦͦ͡ ͍͔΅͔͍ͫͭ͊ ͎͍͎ͦͦͤͦͦ͡ ͎ͣͦ͊͘Σ 
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͔ͦͭͦͪͦ͟ ͍͔ͦͭ;͔͊ͭ ͊͘ ͍ͫΎ͙͘ ͔ͣ͗͒ͯ ͙ͪ͊͘͡;ͤ·͙ͣ ͔͙ͦͭ͒͊ͣ͡ ͦͪ͟· ͙ ͍ͨͦ͒ͦͪͦ͟͟·͙ͣ ͙ͫͭͪͯͭͯͪ͊ͣ͟Φ 

˽͍͔͔͙͔ͦͪ͗͒ͤ Ή͙ͭͻ ͍ͫΎ͔͚͘ ͙͍͙ͨͪͦ͒ͭ ͟ ͤ͊ͪͯ΄͔͙ͤΌ ͙ͫͦͪͦͫͭ͟ ͙ͦ͋ͪ͊͋ͦͭ͟ ͙ͤͺͦͪͣ͊ͼ͙͙Σ ͔͙͊ͭͪͯ͒ͤͤ͘Ό 

͔͔ͨͪ͟͡Ό;͔͙ͤΎ ͔ͣ͗͒ͯ ͊͒͊͘;͙͊ͣ ͙ ͙͔͙ͫͤ͗ͤΌ ͍ͯͨͪ͊͡ΎΌ΅͙ͻ όͦ͋ͤ͡·ͻύ ͺͯͤ͟ͼ͙͚Φ 

˴͔ͪͦͣ ͎ͭͦͦΣ ˢ˥ Ύ͍͡Ύ͔ͭͫΎ ͣͦ΅ͤ·ͣ ͺ͊ͭͦͪͦͣ͟ ͙ͪͫ͊͟ ͦͫͭͪ·ͻ ͤ͊ͪͯ΄͔͙͚ͤ ͎͍͎ͣͦͦͦͦ͘ 

͍ͪͦͦͦ͋ͪ͊͟΅͔͙ͤΎΣ ͍ ͭͦͣ ;͙͔ͫ͡ ζ͔ͤͣ·ͻη ͎͍ͣͦͦ͘·ͻ ͙ͤͺ͍͊ͪͭͦ͟Σ ͦͭͦͪ͟·͔Σ ͔ͤ ͨͪͦΎ͍͡ΎΎͫΈ Ύ͚ͪͦ͟ ͙͙͚ͤͦ͟͟͡ 

͙ͤͫͯ͡Έͭ͊Σ ͔ͭͣ ͔ͤ ͔͔͔ͣͤΣ ͍ͤͦͫΎͭ ͤ͊͘;͙͔ͭ͡Έͤ·͚ ͍͊͒͟͡ ͍ ͯͣͯ͟͡Ύ͙͍͔ͭͤͦ ͎͙͙͍͔ͦͤͭͤͦ͟ ͙͔͙͔ͫͤ͗ͤΦ ˨͎͙͔ͪͯ 

͍͊͗ͤ·͔ ͔ͣͻ͙͊ͤͣ͘· ͍͟͡Ό;͊Όͭ ͙͙͔ͦͫͭ͟͡͡Έͤ·͚ ͔ͫͭͪͫͫ ό͍ͨͦ·΄͔͔ͤͤͦ ͍͔͙͔͒͊ͤ͡ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ 

͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ό ͍ͫͦ͋ͦ͒ͤ·ͻ ͙͍ͪ͊͒͊ͦ͟͡Σ ͍͔ͨͦͪ͗͒͊Ό΅͙ͻ ͔͙ͭ͟͟͡ ͎ͣͦ͊͘ύΣ ͙͒ͫͺͯͤ͟ͼ͙Ό Ή͔͙ͤ͒ͦͭ͡Ύ ͙ 

͙͍͊ͭ͊͟ͼ͙Ό ͔͙ͪͤͤ-͎͙͔͙͊ͤͦͭͤͤ͘-͊͡Έ͔͍͚͒ͦͫͭͪͦͤͦͦ ͙͔ͫͫͭͣ· ό˾ˢˢ˿ύΣ ;ͭͦ ͙͙͍͔ͯͫ͊ͭ͡ ͍͔͙͔ͦͫͨ͊ͤ͡ ͙ ͺ͙͋ͪͦ͘ 

͍ ͙͚ͫͦͫͯ͒ͫͭͦ ͔͔ͫͭͤ͟ ͙ ͎͍͚ͣͦͦͦ͘ ͙ͭ͊ͤ͟Φ ˹͊ͪͯ΄͔͙ͤΎ ͍ ͔ͪ͊͋ͦͭ ͎ͣͦ͊͘ ͔ͭ͊͗͟ ͊ͫͫͦͼ͙͙͍ͪͦ͊ͤ· ͫ 

͙ͨͫͻͦΉͣͦͼ͙ͦͤ͊͡Έͤ·͙ͣ ͚͍͙ͪ͊ͫͫͭͪͦͫͭ͊ͣΣ ͙͙ͭ͊ͣ͟ ͊͟͟ ͔͍ͭͪͦ͗ͤͦͫͭΈ ͙ ͔͔͙͒ͨͪͫͫΎΣ ;͊ͫͭͦ ͍ͫͦͨͯͭͫͭͯΌ΅͙͙ͣ 

ˢ˥Φ 

˴͙͙ͤ͡;͔͙͔ͫ͟ ͨͪͦΎ͍͔͙ͤ͡Ύ ͙ͫͦͫͯ͒ͫͭ·ͻ ͎͙͙͍ͦͤͭͤ͟·ͻ ͚͍ͪ͊ͫͫͭͪͦͫͭ ͙ͨͪ ˢ˥ ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΌͭͫΎ ͔ͤ 

ͭͦ͡Έͦ͟ ͤ͊ͪͯ΄͔͙ͤΎ͙ͣ ͨ͊ͣΎ͙ͭΣ ͤͦ ͙ ͍·͔ͪ͊͗ͤͤ·ͣ ͔͒ͺ͙ͼ͙ͭͦͣ ͙͙͔ͫͨͦͤͭ͡͡Έͤ·ͻ ͺͯͤ͟ͼ͙͚ ό͙͍͙͔ͨ͊ͤͪͦ͊ͤ͡Σ 

͎͙ͦͪ͊ͤ͊͘ͼ͙ΎΣ ͔͔ͨͪ͟͡Ό;͔͙͔ͤ ͍͙͙ͤͣ͊ͤΎΣ ͦͤͭͪͦ͟͡Έ ͔͚͍͙͚͒ͫͭύΣ ͊ ͔ͭ͊͗͟ ͔͔͙͔͊ͣ͒ͤͣ͘͡ ͙ͨͫͻ͎ͦͣͦͭͦͪͤͦͦ 

͔ͭͣͨ͊Φ ˨͡Ύ ͙ͫͦͫͯ͒ͫͭ·ͻ ˴˹Σ ͦͭͦͪ͟·͔ ;͊ͫͭͦ Ύ͍͡ΎΌͭͫΎ Ύ͒ͪͦͣ ͙͙ͤ͟͡;͔͚ͫͦ͟ ͙͊ͪͭͤ͟· ͙͒ͫͼ͙ͪͯ͟͡Ύ͚ͭͦͪͤͦ 

Ήͤͼ͔ͅ ͙͙͊ͦͨ͊ͭ͡ ό˨̏ύΣ ͻ͔͊ͪ͊ͭͪͤ͟· ͙ͣͨͯ͡Έ͙͍ͫͤͦͫͭΈΣ ͙͔͙͔ͫͤ͗ͤ ͙͙͙ͫ͊ͣͦͪͭ͟͟ ͙ ͔͚ͤͯͫͭͦ;͙͍ͦͫͭΈ 

͔͙ͤ͊ͫͭͪͦͤΎΦ ˿͔͔ͭͨͤΈ ͙͔͙ͫͤ͗ͤΎ ͎͙͙͍ͦͤͭͤ͟·ͻ ͺͯͤ͟ͼ͙͚ ͔͙͔ͦͪͪͪͯͭ͟͡ ͊͟͟ ͫͦ ͔͔ͫͭͨͤΈΌΣ ͭ͊͟ ͙ ͫ 

͙͔͒ͭ͡͡ΈͤͦͫͭΈΌ ˢ˥Φ 

˶͔;͔͙͔ͤ ͎͙͙͍ͦͤͭͤ͟·ͻ ͤ͊ͪͯ΄͔͙͚ͤ ͙ͨͪ ˢ˥ ͒ͦ͗ͤͦ͡ ͋·ͭΈ ͔ͦͣͨͫͤ͟͟͡·ͣ ͙ ͎͔͔͙ͨ͊ͭͦͤͭ;͔͙ͫ͟ 

͍ͦ͋ͦͫͤͦ͊ͤͤ·ͣΦ ˴͡Ό;͔͍͚ͦ ͊͒͊͘;͔͚ Ύ͍͡Ύ͔ͭͫΎ ͎͙͚ͫͭͪͦ ͦͤͭͪͦ͟͡Έ ͔͙͊ͪͭͪ͊͡Έ͎ͤͦͦ ͍͔͙͒͊ͤ͡Ύ ͫ  ͙͔͙͔͒ͦͫͭ͗ͤͣ 

͙ ͔͙͔ͨͦ͒͒ͪ͗͊ͤͣ ͼ͔͔͍͡·ͻ ͍͔͚ͯͪͦͤΣ ;ͭͦ ͒ͦ͊͊ͤͦ͘͟ ͔͊ͣ͒͘͡Ύ͔ͭ ͎͔͙͍͙͔ͨͪͦͪͫͫͪͦ͊ͤ ˴˹Φ ˤ·͋ͦͪ 

͙͎͙͔͔͙͍͎͊ͤͭͨͪͭͤͤͦͦ͘ ͔ͨͪͨ͊ͪ͊ͭ͊ ͙͔͔ͣͭ ͤ͊͘;͔͙͔ͤΥ ͙͎͙͙ͤ͋ͭͦͪ· ͎͙͔͙͔͍͊ͤͦͭͤͤͨͪͪ͊͘΅͊Ό΅͔͎ͦ ͺ͔͔ͪͣͤͭ͊ 

όˮˢ˽̅ύ ͙ ͋ͦ͊ͭͦͪ͟͡· ͔ͪͼ͔͍ͨͭͦͪͦ ͎͙͔͙͊ͤͦͭͤͤ͊͘ LL όˣ˾ˢύΣ ͍͙͡ΎΎ ͤ͊ ˾ˢˢ˿Σ ͦ͋͊͒͊͡Όͭ ͙͔͒ͦͨͦͤͭ͡͡Έͤ·͙ͣ 

͔͚͔͙͍ͤͪͦͨͪͦͭͭͤ͟·͙ͣ ͍͚͍͙ͫͦͫͭ͊ͣΣ ͯͯ͡;΄͊Ύ Ή͔͙ͤ͒ͦͭ͊͡͡ΈͤͯΌ ͺͯͤ͟ͼ͙Ό ͙ ͎͍͚ͣͦͦͦ͘ ͍ͪͦͦͭͦ͟͟Φ ˿͔͙ͪ͒ 

͎͙͒ͪͯͻ ͎ͪͯͨͨ ͔͍ͨͪͨ͊ͪ͊ͭͦ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͎͙͊ͤͭ͊ͦͤͫͭ· ͊͟͡Έͼ͙ΎΣ ͔ͭ͊͗͟ ͎͙͋͊ͦͨͪ͡Ύͭͤͦ ͍͙͡ΎΌ΅͙͔ ͤ͊ 

ͼ͔͔ͪ͋ͪ͊͡ΈͤͯΌ ͎͔͙͙ͣͦ͒ͤ͊ͣͯ͟Φ ˤ͊͗ͤͦ ͔͙ͦͭͣͭͭΈΣ ;ͭͦ ͙͎͙͔͔͙͍͊ͤͭͨͪͭͤͤ͊͘Ύ ͔͙ͭͪ͊ͨΎ ͒ͦ͗ͤ͊͡ ͋·ͭΈ 

͙͙͍͙͙͙͍ͤ͒͒ͯ͊ͪͦ͊ͤ͊͘͡Σ ;ͭͦ͋· ͙͔͋͗͊ͭ͘Έ Ή͙͍ͨͦ͒ͦ͘ ͎͙͔͙͙ͨͦͭͤ͘Σ ͦͭͦͪ͟·͔ ͎ͣͦͯͭ ͯͻͯ͒΄͙ͭΈ ͔ͨͪͺ͙ͯ͘Ό ͔ͯ͗ 

͍͔͔ͨͦͪ͗͒ͤͤ·ͻ ͙΄͔͙͔͚ͣ ͦͤ͘ ͎ͣͦ͊͘Φ 

˿͙͔͔ͫͭͣͤͦ ͍͔͙͔ͦͫͨ͊ͤ͡Σ ͍·͍͔͊ͤͤͦ͘ ͎͙ͪͨͨͦͣΣ ͙͍͙ͨͪͦ͒ͭ ͟ ͔͙͙͒ͫͭ͊͋͊͘͡ͼ͙͙ ͔͔͙͊ͭͪͦͫͪͦͭ͟͡;͔͙ͫ͟ͻ 

͋͡Ύ΄͔͟Σ ͍ͨͦ·΄͔͙ͤΌ ͎͔͙ͭͪͦͣ͋ͦͤͤͦͫͭ ͍͙ͪͦ͟ ͙ ͍͔͔ͪͣͤͤͦͣͯ ͍ͨͦ·΄͔͙ͤΌ ˢ˨Σ ;ͭͦ ͔ͣͦ͗ͭ ͫͭ͊ͭΈ ͍ͨͯͫͦ͟·ͣ 

͔ͣͻ͙͊ͤͣͦͣ͘ ͒͡Ύ ͍͙͙ͪ͊ͭ͘Ύ ͙ͤͫͯ͡Έͭ͊Φ ̂ ͨ͊ͼ͙͔͍ͤͭͦ ͫ ͔ͯ͗ ͙͔ͣΌ΅͔͚ͫΎ ͼ͔͔ͪ͋ͪ͊͡Έ͚ͤͦ ͙͎͙͙͔͚ͣͪͦ͊ͤͦͨ͊ͭ͟ 

͙ ˴˹Σ ͙ͤͫͯ͡Έͭ ͙͙͡ ͔͒͊͗ Ϧ͔ͤͣ͊ΎϦ ͙΄͔͙ͣΎΣ ͍·͍͊ͤͤ͊͘Ύ ͎͙ͪͨͨͦͣΣ ͎ͣͦͯͭ ͙͍͔͙ͨͪͫͭ ͟ ͔ͪͦͣͯ͘͟ ͙ 

͔͙ͤͦ͋ͪ͊ͭͣͦͣͯ ͯͻͯ͒΄͔͙ͤΌ ͎͙͙͍͎ͦͤͭͤͦͦ͟ ͫͭ͊ͭͯͫ͊Φ 

˸͔͙ͭ͊͊ͤ͊͘͡· ͙ ͙͙ͤ͟͡;͔͙͔ͫ͟ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͍͔ͨͦ͒ͭͪ͗͒͊ΌͭΣ ;ͭͦ ͔͎ͪͯ͡Ύͪͤ͊Ύ ͔ͫͦͤͤ͊͘Ύ ͍͊͟ͼ͙ͤ͊ͼ͙Ύ 

͙͍ͨͪͦͭ ͎͙ͪͨͨ͊ ͫ ͙͔ͤ͗͊ͭ ͙ͪͫ͟ ͔ͫͪΈ͔ͤ͘·ͻ ͔͔ͫͪ͒;ͤͦ-͙ͫͦͫͯ͒ͫͭ·ͻ ͙ ͼ͔͔͍ͪ͋ͪͦ͊ͫͯ͟͡Ύͪͤ·ͻ ͔͙͚ͦͫͦ͗ͤͤ͡ ͯ ͙͡ͼ 

ͫ ͻ͙ͪͦͤ;͔͙͙ͫͣ͟ ͔͍͙͊͋ͦ͊ͤ͘͡Ύ͙ͣ ͤ͊ плςсл҈Φ ˤ͊͟ͼ͙ͤ͊ͼ͙Ύ ͍ͫΎ͊ͤ͊͘ ͫͦ ͙͔͙͔ͫͤ͗ͤͣ ͙ͪͫ͊͟ ͙ͤͫͯ͡Έͭ͊ 

͙͔ͨͪͣͪͤͦ ͤ͊ но҈ ͍ ͔ͭ;͔͙͔ͤ с ͔ͣͫΎͼ͔͍ ͔ͨͦͫ͡ ͙͍͙͍͙ͨͪ͟Σ ͔͍͙͙ͤ͊ͫͣͦ͘ ͦͭ ͍ͦͪ͊ͫͭ͊͘ ͙ ͍ͫͦͨͯͭͫͭͯΌ΅͙ͻ 

͔͍͙͚͊͋ͦ͊ͤ͘͡Φ ͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͙͍͙͍ͨͪ͊͟ ͦͭ ͎͙ͪͨͨ͊ ͔ͤ ͭͦ͡Έͦ͟ ͔͍ͨͪ͒ͦͭͪ͊΅͔͊ͭ ͙ͤͺ͔͟ͼ͙Ό ͙͙͡ ͔͎ͦ͋͡;͔͊ͭ 

͔͔ ͔ͭ;͔͙͔ͤΣ ͤͦ ͙ ͔͍ͦͨͦͫͪ͒ͦ͊ͤͤͦ ͊͘΅͙΅͔͊ͭ ͎͍͚ͦͦͤͦ͡ ͎ͣͦ͘ ͦͭ ͙΄͔͙ͣ;͔͎ͫͦͦ͟ ͍͔͔͙ͨͦͪ͗͒ͤΎΣ ͔ͦͭͦͪͦ͟ 

͎ͣͦͦ͡ ͋· ͎͙ͯͫͯͯ͋ͭΈ ͎͙͙͍ͦͤͭͤ͟·͚ ͔͒ͺ͙ͼ͙ͭΦ ˨͡Ύ ͨ͊ͼ͙͔͍ͤͭͦ ͫ ˢ˥ ͙ ˴˹ ͍͊͟ͼ͙ͤ͊ͼ͙Ύ ͍͙ͫͭ͊ͤͦͭͫΎ 

͔ͤͦͭΆ͔͔͚ͣͣͦ͡ ;͊ͫͭΈΌ ͔͚ͦͣͨͫͤͦ͟͟͡ ͔͎͙͙ͫͭͪ͊ͭ ͍͙ͭͦͪ;͚ͤͦ ͨͪͦͺ͙͙͙͊ͭ͟͟͡ ͙͚ͫͦͫͯ͒ͫͭͦ ͎͙͙ͨ͊ͭͦͦ͡ ͎ͣͦ͊͘Φ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

1. ˹͊ͼ͙ͦͤ͊͡Έͤ·͔ ͙͙ͤ͟͡;͔͙͔ͫ͟ ͔͔ͪͦͣͤ͒͊͟ͼ͙͙Φ ˨͙͎͙͊ͤͦͫͭ͊͟ ͙ ͔͡;͔͙͔ͤ ͔͙͊ͪͭͪ͊͡Έ͚ͤͦ ͎͙͔͔͙͙ͨͪͭͤ͘Φ 

˾͙͚͔ͦͫͫͫͦ͟ ͙͎͙͊ͪ͒ͦͦ͟͡;͔͔ͫͦ͟ ͦ͋΅͔͍ͫͭͦΦ нлнлΦ ˿͊ͤͭ͟-˽͔͔͎ͭͪ͋ͯͪΥ ˸͔͙͒ͼ͙ͤ͊Φ 
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2. ˭͊ͻ͍͊ͪͦ ˤΦˤΦΣ ̒ͻͤͦ ˹Φ˹Φ ˹͊ͪͯ΄͔͙ͤΎ ͨ͊ͣΎ͙ͭ ͍ ͔͍͎͙ͤͪͦͦ͡;͔͚ͫͦ͟ ͙ ͔͔͍͙ͭͪ͊ͨͭ;͔͚ͫͦ͟ ͙͔ͨͪ͊ͭ͟͟. 3-͔ ͙͒͘Φ 
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˥͎͔ͯ͡͡Έ͙͔͍͒ ˸͔͚͙ͫ͡ ˥͎ͯͪ͋͊ͤͣ͊ͭ·͍͙ͣͦ; 

ˢ͙͔ͫͫͫͭͤͭ ͊͟ͺ͔͒ͪ· ͙͙͎͎͙͙ͦͭͦͪͤͦ͊ͪͤͦͦ͡͡ 

˥͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͔͙ͣ͒ͼ͙͙͚ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ ͙͔͙ͣͤ ˸·ͪ͊ͭ͊ ˥͊ͪͪ·͔͍͊ 

ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 
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ˢͤͤͦͭ͊ͼ͙Ύ 

˥͙ͪͨͨ Ύ͍͡Ύ͔ͭͫΎ ͚ͦͫͭͪͦ ͔͙͚ͪͫͨͪ͊ͭͦͪͤͦ ͍͙͚ͪͯͫͤͦ ͙ͤͺ͔͟ͼ͙͔͚Σ ͔͍ͨͪ͒ͫͭ͊͡ΎΌ΅͔͚ ͔ͫͪΈ͖ͤͯ͘Ό ͎ͯͪͦͯ͘ 

͒͡Ύ ͦ͋΅͔͍͔͎ͫͭͤͤͦͦ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎ ͙͘-͊͘ ͍·͎ͫͦͦͦ͟ ͍ͯͪͦͤΎ ͔͍͔͙͊͋ͦ͊ͣͦͫͭ͘͡Σ ͔ͨͦͭͤͼ͙͊͡Έͤ·ͻ 

͔͙͚ͦͫͦ͗ͤͤ͡ ͙ ͤ͊͘;͙͔ͭ͡Έ͎ͤͦͦ Ή͙ͦͤͦͣ͟;͔͎ͫͦͦ͟ ͯ΅͔ͪ͋͊Φ ˻͔ͫͦ͋ͦ ͍͙͙͔ͤͣ͊ͤ ͔͔ͫ͒ͯͭ͡ ͔ͯ͒͡ΎͭΈ 

͔͙ͦͫͦ͗ͤͤ͡Ύͣ ͎͙ͪͨͨ͊ ͫͦ ͫͭͦͪͦͤ· ˶˻˾-͎͍ͦͪ͊ͤͦΣ ͦͭͦͪ͟·͔ Ύ͍͡ΎΌͭͫΎ ;͊ͫͭ·͙ͣ ͙ ͎ͣͦͯͭ ͙͍͔͙ͨͪͫͭ ͟ 

͔ͫͪΈ͖ͤ͘·ͣ ͔͍͙ͨͦͫ͒ͫͭ͡ΎͣΣ ͙ͭ͊ͣ͟ ͊͟͟ ͙͙ͫͤͯͫͭ· ό͎͚͙͊ͣͦͪͭΣ ͺ͙ͪͦͤͭͭύΣ ͙ͦͭͭ·Σ ͙͙ͣ͊ͫͭͦ͒ͭ· ͙ ͙͎͙͊ͪͤͭ͡·Φ 

ˤ͊͟ͼ͙ͤ͊ͼ͙Ύ ͙ͨͪͤ͊ͤ͊͘ ͙͔͔ͤ͊͋ͦ͡ Ήͺͺ͔͙͍ͭͤ͟·ͣ ͙ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ ͍ͦͨͪ͊͒͊ͤͤ·ͣ ͔͍ͫͪ͒ͫͭͦͣ 

ͨͪͦͺ͙͙͙͊ͭ͟͟͡ ͎͙ͪͨͨ͊ ͙ ͔͎ͦ ͔͙͚ͦͫͦ͗ͤͤ͡Φ ˤ ͚͒͊ͤͤͦ ͫͭ͊ͭΈ͔ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭͫΎ ͊ͭͯ͊͟͡ΈͤͦͫͭΈ 

͍͊͟ͼ͙ͤͦͨͪͦͺ͙͙͙͊ͭ͟͟͡ ͎͙ͪͨͨ͊Σ ͔͖ ͍͙͡Ύ͙͔ͤ ͤ͊ ͙͔͙͔ͫͤ͗ͤ ͔͍͔͙͊͋ͦ͊ͣͦͫͭ͘͡ ͙ ;͊ͫͭͦͭ· ͍͙͙ͪ͊ͭ͘Ύ 

͙͙͎͎͙ͦͭͦͪͤͦ͊ͪͤͦͦ͡͡;͔͚ͫͦ͟ ͎͙͙ͨ͊ͭͦͦ͡Σ ͊ ͔ͭ͊͗͟ ͙͍ͨͪͦ͒ΎͭͫΎ ͎͔͊ͪͯͣͤͭ· ͍ ͨͦ͡Έͯ͘ ͔͔͎͚͗ͦ͒ͤͦ 

͙͙ͣͣͯͤ͊͘ͼ͙͙ ͔͔͙ͤ͊ͫͤ͡ΎΣ ͔ͦͫͦ͋ͤͤͦ ͙͡ͼ ͙͘ ͎ͪͯͨͨ ͍·͎ͫͦͦͦ͟ ͙ͪͫ͊͟Φ ˢ͙͙ͤ͊ͪͯ͘͡ΌͭͫΎ ͔ͣͻ͙͊ͤͣ͘· ͔͚͍͙͒ͫͭΎ 

͍͔͔ͫͦͪͣͤͤ·ͻ ͍͊͟ͼ͙ͤΣ ͙ͻ ͔͋ͦͨ͊ͫͤͦͫͭ͘Έ ͙ Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͍ ͔͔ͦͤͭͫͭ͟͟ ͨͦͫͭͦΎͤͤͦ ͙ͣͯͭͪͯΌ΅͔͎ͦ ͍͙ͪͯͫ͊ 

͎͙ͪͨͨ͊Σ ͨͦ͒;͔͙͍ͪ͊͟Ύ ͪͦ͡Έ ͙͙͎͎͙͙ͦͭͦͪͤͦ͊ͪͤͦͦ͡͡ ͍ ͙͎͙͔͒͊ͤͦͫͭ͟ ͙ ͔͡;͔͙͙ͤ ͎͙ͪͨͨͦͤ͘·ͻ ͔͙͚ͦͫͦ͗ͤͤ͡Φ 

˴͡Ό;͔͍·͔ ͫ͡ ͍ͦ͊: 

͍͊͟ͼ͙ͤ͊ͼ͙ΎΣ ͎͙ͪͨͨΣ ͙͙͎͎͙ͦͭͦͪͤͦ͊ͪͤͦͦ͡͡ΎΣ ͦͪ͡-͎ͦͪ͊ͤ·Σ ͔͙ͦͫͦ͗ͤͤ͡ΎΣ ͨͪͦͺ͙͙͊ͭ͊͟͟͡Σ  

͙͙ͫͤͯͫͭΣ ͙ͦͭͭΣ ͦ͋΅͔͍͔͔ͫͭͤͤͦ ͍͒ͦͪͦ͘Έ͔Σ ͙͙ͣͣͯͤ͊͘ͼ͙Ύ. 

 

ˤ͍͔͔͙͔͒ͤ  

˻͙͙͎͎͙ͭͦͪͤͦ͊ͪͤͦͦ͡͡Ύ τ Ήͭͦ ͔͙ͣ͒ͼ͙ͤͫ͊͟Ύ ͙͒ͫͼ͙͙ͨͤ͊͡Σ ͙͊ͤͣ͊͘Ό΅͊ΎͫΎ ͙ͯ͘;͔͙͔ͤͣΣ 

͙͎͙͚͒͊ͤͦͫͭͦ͟ ͙ ͔͡;͔͙͔ͤͣ ͔͍͙͚͊͋ͦ͊ͤ͘͡ ͯͻ͊Σ ͎ͦͪ͊͡Σ ͤͦͫ͊ ό˶˻˾-͎͍ͦͪ͊ͤͦύΣ ͊ ͔ͭ͊͗͟ ͔ͫͣ͗ͤ·ͻ ͔͚ͦ͋͊ͫͭ͡ 

͎͍ͦͦ͡· ͙ ΄͔͙Φ ˿ͺ͔ͪ͊ ͔͖ ͙͔͔͍ͤͭͪͫͦ ͔ͭͫͤͦ ͔͔͔͔ͨͪͨͭ͊ͭͫ͡Ύ ͫ ͔͚ͨͪͦ͋ͣͦ͡ ͦͫͭͪ·ͻ ͔͙ͪͫͨͪ͊ͭͦͪͤ·ͻ ͍͙ͪͯͫͤ·ͻ 

͙ͤͺ͔͟ͼ͙͚ ό˻˾ˤˮύΣ ͔͙ͫͪ͒ ͦͭͦͪ͟·ͻ ͎͙ͪͨͨ ͙͔͊ͤͣ͊ͭ͘ ͔ͦͫͦ͋ͦ ͔ͣͫͭͦΦ ˥͙ͪͨͨΣ ͍·͘·͍͔͊ͣ·͚ ͍͙͙ͪͯͫ͊ͣ 

Influenza ͭ ͙͍ͨͦ !Σ . ͙ /Σ Ύ͍͡Ύ͔ͭͫΎ ͙ͦ͒ͤͣ ͙͘ ͙͔͔ͤ͊͋ͦ͡ ͖ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤ·ͻ ͙ͤͺ͔͟ͼ͙ͦͤͤ·ͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡ ͍ 

͙͔ͣͪΣ ͻ͔͙͊ͪ͊ͭͪͯ͘͟Ό΅͙ͣͫΎ ͔͔͎͗ͦ͒ͤ·͙ͣ Ή͙͔͙ͨ͒ͣΎ͙ͣ ͙ ͔͙͙ͨͪͦ͒;͔͙͙ͫͣ͟ ͔͙ͨ͊ͤ͒ͣΎ͙ͣΣ ͦͭͦͪ͟·͔ 

͍͔ͦ͋ͯͫͦͤ͡͡· ͙͎͔͊ͤͭͤͤ·ͣ ͔͚͒ͪͺͦͣ ͙ ΄͙ͺͭͦͣ ͍͙ͪͯͫ͊Φ 
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˩͔͎͗ͦ͒ͤͦ ͎͙ͪͨͨ ͔ͨͦͪ͊͗͊ͭ ͒ͦ 10% ͍͎ͪͦͫͦͦ͘͡ ͔͔͙ͤ͊ͫͤ͡Ύ ͙ ͒ͦ 30% ͔͔͚͒ͭΣ ͍·͘·͍͊Ύ ͙͙ͣͦͤ͡͡· 

ͫͯ͡;͔͍͊ ͭΎ͖͎͗ͦͦ͡ ͔ͭ;͔͙ͤΎΣ ͎͙͙ͦͫͨͭ͊͊͘͡ͼ͙͚ ͙ ͭ·ͫΎ;͙ ͔ͭ͊͡͡Έͤ·ͻ ͙ͫͻ͍ͦ͒ͦΦ ͙̏ͦͤͦͣ͟;͔͙͚ͫ͟ ͯ΅͔ͪ͋Σ 

͍ͫΎ͊ͤͤ͘·͚ ͫ ͔͔͚ͨͦͭͪ ͙ͭͪͯ͒ͦͫͨͦͫͦ͋ͤͦͫͭΣ ͪ͊ͫͻ͙ͦ͒͊ͣ ͤ͊ ͔͡;͔͙͔ͤ ͙ ͨͪͦͺ͙͙͊ͭͯ͟͟͡Σ ͙ͫ;͙ͫ͡Ύ͔ͭͫΎ 

͙͙͙ͣ͊ͪ͒͊ͣ͡͡ ͍͒ͦ͊ͪͦ͡͡Φ ˤ͙ͪͯͫ ͎͙ͪͨͨ͊ ͔ͤ ͭͦ͡Έͦ͟ ͍·͘·͍͔͊ͭ ͙͔ͫͫͭͣͤ·͔ ͙ͫͣͨͭͦͣ· ό͙͡ͻͦͪ͊͒͊͟Σ 

͙͙ͤͭͦͫ͊͟͟ͼ͙ΎΣ ͙͎͙ͣ͊͡ΎύΣ ͤͦ ͙ ͔ͦ͋͊͒͊ͭ͡ ͍·͔ͪ͊͗ͤͤ·ͣ ͙ͭͪͦͨͣͦͣ͘ ͟ Ή͙͔͙ͨͭ͊͡͡Έͤ·ͣ ͔ͭ͊ͣ͟͟͡ 

͔͙͎ͪͫͨͪ͊ͭͦͪͤͦͦ ͭͪ͊ͭ͊͟Σ ͍͟͡Ό;͊Ύ ͙͙ͫͫͭ͘͡·͔ ͦ͋ͦͦ͡;͙͟ ˶˻˾-͎͍ͦͪ͊ͤͦΦ ˽ͪΎ͔ͣͦ ͍͔͔͙͔ͨͦͪ͗͒ͤ Ή͙͔͙ͨͭ͡ΎΣ ͊ 

͔ͭ͊͗͟ ͔ͨͦͫ͒ͯ͡Ό΅͔͔ ͙͔͙͔ͫͤ͗ͤ ͔͎ͣͫͭͤͦͦ ͙ ͦ͋΅͔͎ͦ ͙͙͔ͣͣͯͤͭͭ͊Σ ͔ͫͦ͒͊ͭ͘ ͎͙͋͊ͦͨͪ͡Ύͭͤ·͔ ͍͙ͯͫͦ͡Ύ ͒͡Ύ 

͍͙͙ͪ͊ͭ͘Ύ ͍͙ͭͦͪ;ͤ·ͻ ͔͙͋͊ͭͪ͊͟͡Έͤ·ͻ ͔͙͚ͦͫͦ͗ͤͤ͡Σ ͦͭͦͪ͟·͔ ͙͔͔ͤ͊͋ͦ͡ ;͊ͫͭͦ ͙ͦ͊ͯ͘͟͡͡ΌͭͫΎ ͙͔ͣͤͤͦ ͍ 

͔ͦͤ͘ ͔͔ͦͣͨͭͤ͟ͼ͙͙ ͙͙͎͎ͦͭͦͪͤͦ͊ͪͤͦͦ͊͡͡Φ 

˴ ;͙ͫͯ͡ ͙͔͔ͤ͊͋ͦ͡ ;͊ͫͭ·ͻ ͙ ͙͙ͤ͟͡;͔͙ͫ͟ ͤ͊͘;͙ͣ·ͻ ͔͙͚ͦͫͦ͗ͤͤ͡ ͎͙ͪͨͨ͊Σ ͔ͭͪ͋ͯΌ΅͙ͻ ͍͔ͣ΄͔͊ͭ͡Έ͍ͫͭ͊ 

͙͙͎͎ͦͭͦͪͤͦ͊ͪͤͦͦ͊͡͡Σ ͦͭͤͦͫΎͭͫΎ ͦͫͭͪ·͔ ͙͙ͫͤͯͫͭ· ό͎͚͙͊ͣͦͪͭΣ ͺ͙ͪͦͤͭͭΣ Ή͙͙ͭͣͦ͒ͭύΣ ͦͫͭͪ·͚ ͔͙͚ͫͪ͒ͤ ͙ͦͭͭ 

͙ ͊͡ ͙͎͙ͪͤͭ ͫ  ͍ͦͣͦ͗ͤ͘·ͣ ͍͙͙͔ͪ͊ͭͣ͘ ͎ͦ͗ͤͦͦ͡ ͪͯͨ͊͟ ͯ ͔͔͚͒ͭΦ 

¶ ˻ͫͭͪ·͔ ͙͙ͫͤͯͫͭ· ͍ ͙ͦͤ͊͘͟Όͭ ͍͔͍͙͔ͫ͒ͫͭ͡ ͖ͦͭ͊͟ ͙͙͚ͫͫͭͦ͘͡ ͦ͋ͦͦ͡;͙͟ ͤͦͫ͊ ͙ ͍ͦͦͦͤͦͫͦ͟͡·ͻ ͨ͊ͯ͘ͻΣ 

͙͍͙͋ͦͪͦ͟͟͡ ͔͔͍͔ͫͭͫͭͤͤ·ͻ ͙͚ͫͦͯͫͭ ͙ ͙͔͙͔͙ͨͪͫͦ͒ͤͤΎ ͔͙͋͊ͭͪ͊͟͡Έ͚ͤͦ ͺͦͪ͡·Φ ˥͙ͪͨͨͦͤ͘·͚ ͙͙ͫͤͯͫͭ ;͊ͫͭͦ 

͙ͦͭ͡;͔͊ͭͫΎ ͭΎ͔͗ͫͭΈΌ ͔ͭ;͔͙ͤΎ ͙ ͍·͙ͫͦͣ͟ ͙ͪͫͦͣ͟ ͔͔ͨͪͻͦ͒͊ ͍ ͻ͙ͪͦͤ;͔ͫͯ͟Ό ͺͦͪͣͯ ͙͙͡ ͍͙͙ͪ͊ͭ͘Ύ 

͍ͤ ͙ͯͭͪ;͔͔ͪͨͤ·ͻ ͔͙͚ͦͫͦ͗ͤͤ͡Φ 

¶ ˻ͫͭͪ·͚ ͔͙͚ͫͪ͒ͤ ͙ͦͭͭ Ύ͍͡Ύ͔ͭͫΎ ͙ͦ͒ͤͣ ͙͘ ͫ͊ͣ·ͻ ͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤ·ͻ ͔͙͚ͦͫͦ͗ͤͤ͡Σ ͔ͦͫͦ͋ͤͤͦ ͯ 

͔͔͚͒ͭΣ ͙͘-͊͘ ͙͊ͤ͊ͭͦͣ;͔͙ͫ͟ͻ ͔͔͚ͦͫͦ͋ͤͤͦͫͭ ͔͍ͫͭ͊ͻ͙͔͍͚ͦ ͭͪͯ͋·Φ ˤ͔͙͔ͦͫͨ͊ͤ͡ ͔͔͎ͫͪ͒ͤͦ ͯͻ͊ ͔ͣͦ͗ͭ 

͙͍͔͙ͨͪͫͭ ͟ ͔ͨͪͺͦͪ͊ͼ͙͙ ͚͋͊ͪ͊͋͊ͤͤͦ ͔͔͙ͨͪͨͦͤ͟Σ ͎ͭͯͦͯͻ͙ͦͫͭ ͙Σ ͍ ͔͙ͪ͒͟ͻ ͫͯ͡;͊ΎͻΣ ͟ ͙͙ͣ͊ͫͭͦ͒ͭͯ ͙͙͡ 

͔͙͎͙ͣͤͤͭͯΦ 

¶ ˶͙͎͙͊ͪͤͭ ό͍͔͙͔ͦͫͨ͊ͤ͡ ͎͙ͦͪͭ͊ͤύ ͔ͣͦ͗ͭ ͍·͘·͍͊ͭΈ ͙ͦͫͨͦͫͭ͡Έ ͎ͦͦͫ͊͡Σ ͊ ͯ ͔͔͚͒ͭ τ ͫ ͔͙ͭͤͦͪͯ͘Ό΅͙͚ 

͙͎͊ͪͤͦͭͪ͊͡ͻ͔͙ͭ όͦ͗ͤ͡·͚ ͪͯͨ͟ύΣ ͦͭͦͪ͟·͚ Ύ͍͡Ύ͔ͭͫΎ ͦͫͭͪ·ͣ ͫͦͫͭͦΎ͙͔ͤͣΣ ͔ͭͪ͋ͯΌ΅͙ͣ ͔͔͔͚ͤͣ͒ͤͤͦ͡ 

͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͨͦͣͦ΅͙Φ 

ˤ Ήͭͦͣ ͔͔ͦͤͭͫͭ͟͟ ͍͊͟ͼ͙ͤ͊ͼ͙Ύ ͙͍ͨͪͦͭ ͎͙ͪͨͨ͊ ͍ ·͔ͫͭͯͨ͊ͭ ͊͟͟ ͙͔͔ͤ͊͋ͦ͡ ͔͎͙ͫͭͪ͊ͭ;͔͙ͫ͟ ͍ͦͨͪ͊͒͊ͤͤ·͚ 

͙ Ήͺͺ͔͙͍ͭͤ͟·͚ ͔ͣͭͦ͒ ͨͪͦͺ͙͙͙͊ͭ͟͟͡Φ ˸͔ͻ͙͊ͤͣ͘ ͔͚͍͙͒ͫͭΎ ͍͔͔ͫͦͪͣͤͤ·ͻ ͙͙͍͙͍ͤ͊ͭͪͦ͊ͤͤ͟·ͻ ό͔͙͍ͤ͗·ͻύ 

͍͊͟ͼ͙ͤ ͍ͦͫͤͦ͊ͤ ͤ͊ ͍͍͔͔͙͙͒ͤ ͦ;͙΅͔ͤͤ·ͻ ͙͎͔͍͊ͤͭͤͦ ͍͙ͪͯͫ͊ ͎͙ͪͨͨ͊ ό͎͔͎͎ͣ͊͡Ό͙͙ͭͤͤ͊ ͙ 

͔͚͙͙ͤͪ͊ͣͤ͒͊͘·ύΣ ͦͭͦͪ͟·͔ ͙͙ͫͭͣͯͪͯ͡Όͭ ͍·ͪ͊͋ͦͭͯ͟ ͔ͫͨͼ͙ͺ͙;͔͙ͫ͟ͻ ͙͔͊ͤͭͭ͡Φ ͙̏ͭ ͙͔͊ͤͭͭ͊͡ 

͔͔ͦ͋ͫͨ;͙͍͊Όͭ ͊͘΅͙ͭͯ ͦͭ ͙ͤͺ͔͟ͼ͙͙Σ ͔͍ͨͪ͒ͦͭͪ͊΅͊Ύ ͙͍͔͙͔ͨͪͦͤͤͦͤ͟ ͍͙ͪͯͫ͊ ͍ ͔͙ͭ͟͟͡Φ 

˩͔͎͔͗ͦ͒ͤͦ ͍͔͙͔ͦ͋ͤͦͤ͡ ͍ͫͦͫͭ͊͊ ͍͊͟ͼ͙ͤ ͍ ͍͔͍͙͙ͫͦͦͭͭͫͭ ͫ ͔͔ͪͦͣͤ͒͊͟ͼ͙Ύ͙ͣ ˤ͔͙͚ͫͣͪͤͦ 

͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎ όˤ˻˭ύΣ ͍ͦͫͤͦ͊ͤͤ·͙ͣ ͤ͊ ͎͔ͨͪͦͤͦ͘ ͼ͙͙ͪͯͪͯ͟͡Ό΅͙ͻ ΄͍ͭ͊ͣͣͦΣ ͍ͨͦͦ͘͡Ύ͔ͭ 

͔͔ͦ͋ͫͨ;͙͍͊ͭΈ ͒ͦͫͭ͊ͭͦ;ͤͦ ͍·ͫͦͯ͟Ό Ή͙͔͙͎͙ͨ͒ͣͦͦ͡;͔ͫͯ͟Ό Ήͺͺ͔͙͍ͭͤͦͫͭ͟ΈΣ ͦͭͦͪ͊͟ΎΣ ͨͦ ͒͊ͤͤ·ͣ 

͙ͪ͊͘͡;ͤ·ͻ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡Σ ͍ͫͦͫͭ͊͡Ύ͔ͭ ͦͭ пл҈ ͒ͦ сл҈ ͍ ͔͍ͨͪ͒ͦͭͪ͊΅͔͙͙ͤ ͔͙͊ͪ͊͗ͤ͘Ύ ͙ ͤ͊͘;͙͔ͭ͡Έͤͦ ͍·΄͔ 

ό͒ͦ ул҈ ͙ ͔͔͋ͦ͡ύ ͍ ͔͍ͨͪ͒ͦͭͪ͊΅͔͙͙ͤ ͭΎ͖͗͡·ͻ ͺͦͪͣ ͔͍͙͊͋ͦ͊ͤ͘͡ΎΣ ͎͙͙ͦͫͨͭ͊͊͘͡ͼ͙͚ ͙ ͔ͭ͊͡͡Έͤ·ͻ ͙ͫͻ͍ͦ͒ͦΦ 

˨͡Ύ ͙͡ͼ ͙͘ ͎ͪͯͨͨ ͙ͪͫ͊͟ ό͙ͨͦ͗͡·͔Σ ͨ͊ͼ͙͔ͤͭ· ͫ ͻ͙ͪͦͤ;͔͙͙ͫͣ͟ ͔͍͙͊͋ͦ͊ͤ͘͡Ύ͙ͣ ͖͎͙͟͡ͻΣ ͔ͫͪ͒ͼ͊Σ ͙͔͒͊͋ͭͦͣΣ 

͔͔͔͋ͪͣͤͤ·͔ύ ͍͊͟ͼ͙ͤ͊ͼ͙Ύ Ύ͍͡Ύ͔ͭͫΎ ͙͔͗ͤͤͤͦ͘ ͔ͤͦ͋ͻ͙͚ͦ͒ͣͦ ͔͚ͣͪͦΦ 

˿ ͭͦ;͙͟ ͔͙ͪͤ͘Ύ ͙͙͎͎͙͙ͦͭͦͪͤͦ͊ͪͤͦͦ͡͡Σ ͍ͣ͊ͫͫͦ͊Ύ ͍͊͟ͼ͙ͤ͊ͼ͙Ύ ͙͔͔ͣͭ ͍͚͔͒ͦͤͦ ͤ͊͘;͔͙͔ͤ: 

1. ˽ͪΎͣ͊Ύ ͊͘΅͙ͭ͊Υ ˿ ͙͔ͤ͗͊ͭͫΎ ͍͔ͪͦΎͭͤͦͫͭΈ ͙ͤͺ͙ͼ͙͍͙ͪͦ͊ͤΎ ͍͙ͪͯͫͦͣ ͎͙ͪͨͨ͊Σ ;ͭͦ ͍͙͊ͭͦͣ͊ͭ;͔͙ͫ͟ 

͔ͯͣͤΈ΄͔͊ͭ ͙ͦ͟͡;͔͍ͫͭͦ ͔͍͙ͨͪ;ͤ·ͻ ͍͙ͪͯͫͤ·ͻ ͔͙͚ͨͦͪ͊͗ͤ ͙͙ͫͫͭ͘͡·ͻ ͦ͋ͦͦ͡;͔͟ ˶˻˾-͎͍ͦͪ͊ͤͦΦ 

2. ˴͍͔ͦͫͤͤ͊Ύ ͊͘΅͙ͭ͊Υ ˭ ͤ͊;͙͔ͭ͡Έͤͦ ͙͔ͫͤ͗͊ͭͫΎ ;͊ͫͭͦͭ͊ ͍͙͙ͪ͊ͭ͘Ύ ͔͙͋͊ͭͪ͊͟͡Έͤ·ͻ ͔͙ͫͯͨͪͤͺ͔͟ͼ͙͚ 

͙Σ ͊͟͟ ͔͍͙͔ͫ͒ͫͭ͡Σ ͙ͦ͟͡;͔͍ͫͭͦ ͙ͭ͊͟ͻ ͭΎ͖͗͡·ͻ ͔͙͚ͦͫͦ͗ͤͤ͡Σ ͊͟͟ ͎͚ͤͦͤ·͔ ͙͙ͫͤͯͫͭ· ͙ ͦͫͭͪ·͔ ͔͙͔ͫͪ͒ͤ 

͙ͦͭͭ·Σ ;ͭͦ ͔ͯͣͤΈ΄͔͊ͭ ͎ͤ͊ͪͯͯ͘͟ ͤ͊ ͙͔ͫͫͭͣͯ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎ ͙ ͔ͨͦͭͪ͋ͤͦͫͭΈ ͍ ͙͔͙͊ͤͭ͋͊ͭͪ͊͟͡Έ͚ͤͦ 

͔͙͙ͭͪ͊ͨΣ ͍ͫͨͦͫͦ͋ͫͭͯΎ ͋ͦͪΈ͔͋ ͫ ͙͙͙͔͙͔͊ͤͭ͋ͦͭͦͪͫͭͤͭͤͦͫͭ͘͟ΈΌΦ 

˹͔ͫͣͦͭͪΎ ͤ͊ ͤ͊ͯ;ͤ·͔ ͔͒ͦ͊͊ͭ͘͟͡Έ͍ͫͭ͊ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟Σ ͍ ͦ͋΅͔͍͔ͫͭ ͨͦ-͔͔ͨͪ͗ͤͣͯ ͫͯ΅͔͍͔ͫͭͯͭ 

ͤ͊͘;͙͔ͭ͡Έ͔ͤͦ ͙ͦ͟͡;͔͍ͫͭͦ ͔͙͚͊͋ͯ͗͒ͤ͘͡ ͙ ͙ͣͺ͍ͦ ͙͔ͦͭͤͦͫͭ͡Έͤͦ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ͙ ͔ͤͦ͋ͻ͙͙ͦ͒ͣͦͫͭ 

͍͊͟ͼ͙ͤ͊ͼ͙͙Σ ;ͭͦ Ύ͍͡Ύ͔ͭͫΎ ͫͯ΅͔͍͔ͫͭͤͤ·ͣ ͋͊ͪΈ͔ͪͦͣ ͤ͊ ͙ͨͯͭ ͙͔͙͒ͦͫͭ͗ͤΎ ͙ͦͨͭͣ͊͡Έ͎ͤͦͦ ͍ͯͪͦͤΎ 
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͔͙͍͎ͦͭͤͦͦ͟͟͡͡ ͙͙͔ͣͣͯͤͭͭ͊Φ ˻ͭ͊͘͟ ͦͭ ͙͍͙͍͙ͨͪ͟ ;͊ͫͭͦ ͙͍͙͔ͣͦͭͪͯͭͫΎ ͫͭͪ͊ͻͦͣ ͨͦ͋ͦ;ͤ·ͻ ͔ͪ͊͟ͼ͙͚Σ 

ͦ͗ͤ͡·ͣ ͔͔͙͔ͯ͋͗͒ͤͣ ͦ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͔͊͋ͦͭ͘͡Έ ͦͭ ͍͊͟ͼ͙ͤ· ͙͙͡ ͔͙͔ͣͤͤͣ ͦ ͔͖ ͔ͤΉͺͺ͔͙͍͙ͭͤͦͫͭ͟Φ ˤ͊͗ͤͦ 

ͨͦ͒;͔ͪͤͯͭ͟ΈΣ ;ͭͦ ͍͔͔ͫͦͪͣͤͤ·͔ ͍͊͟ͼ͙ͤ· ͔ͤ ͔ͫͦ͒ͪ͗͊ͭ ͙͍͎͗ͦͦ ͍͙ͪͯͫ͊ ͙ ͔ͤ ͎ͣͦͯͭ ͍·͍͊ͭ͘Έ ͔͍͙͔͊͋ͦ͊ͤ͘͡ 

͎͙ͪͨͨͦͣΤ ͙ͦͤ ͍·͘·͍͊Όͭ ͙͡΄Έ ͔͎͙͔͟͡Σ ͍͔͔ͪ͊ͭͦͪͣͤͤ͟͟·͔ ͍ͨͦͫͭ͊͟ͼ͙ͤ͊͡Έͤ·͔ ͔ͪ͊͟ͼ͙͙Σ ͦͭͦͪ͟·͔ 

͔͍͙ͤͫͦͨͦͫͭ͊ͣ· ͫ ͙ͪͫͦͣ͟ ͭΎ͔͎͗ͦͦ͡ ͔ͭ;͔͙ͤΎ ͙͙͡ ͔͙͚ͦͫͦ͗ͤͤ͡ ͎͙ͪͨͨ͊Φ͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͒͊ͤͤ͊Ύ ͫͭ͊ͭΈΎ 

͍͙ͫͭ͊ͭ ͼ͔͡ΈΌ ͙͔͙͙͍ͫͫͭͣ͊ͭͪͦ͊ͭ͘Έ ͒͊ͤͤ·͔ ͦ ͙ͪͦ͡ ͍͊͟ͼ͙ͤ͊ͼ͙͙ ͍ ͙͔͔ͫͫͭͣ ͨͪͦͺ͙͙͙͊ͭ͟͟͡ ͎͙ͪͨͨ͊Σ 

͔ͦͫͦ͋ͤͤͦ ͍ ͔͔ͦͤͭͫͭ͟͟ ͔͍ͨͪ͒ͦͭͪ͊΅͔͙ͤΎ ͙͙͎͎͙ͦͭͦͪͤͦ͊ͪͤͦͦ͡͡;͔͚ͫͦ͟ ͎͙͙ͨ͊ͭͦͦ͡Φ ˤ͊͟ͼ͙ͤͦͨͪͦͺ͙͙͊ͭ͊͟͟͡ 

͒ͦ͗ͤ͊͡ ͙͍ͪ͊ͫͫͣ͊ͭͪ͊ͭΈͫΎ ͔ͤ ͭͦ͡Έͦ͟ ͊͟͟ ͙͙͍͙ͤ͒͒ͯ͊͡Έͤ͊Ύ ͔ͣͪ͊ ͊͘΅͙ͭ·Σ ͤͦ ͙ ͊͟͟ ͟͡Ό;͔͍͚ͦ Ή͔͔ͣͤͭ͡ 

͔͎͙͙ͫͭͪ͊ͭ ͦ͋΅͔͍͔͎ͫͭͤͤͦͦ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎ ͨͦ ͦͤͭͪͦ͟͡Ό ͊͘ Ή͙͔͙ͨ͒ͣ;͔͙ͫͣ͟ ͨͪͦͼ͔ͫͫͦͣ ͎͙ͪͨͨ͊Φ 

˻͙͔ͫͦͤ͊ͤ͘ ͍ͪ͊;͙͊ͣ-͙͙͎͎͙ͦͭͦͪͤͦ͊ͪͤͦͦ͊ͣ͡͡ ͙ ͨ͊ͼ͙͔͙ͤͭ͊ͣ ͔͚ͭͫͤͦ ͍ͫΎ͙͘ ͔ͣ͗͒ͯ ͎͙ͪͨͨͦͣ ͙ ˶˻˾-

͔͙ͦͫͦ͗ͤͤ͡Ύ͙ͣ ͒ͦ͗ͤͦ͡ ͫͭ͊ͭΈ ͙͔͒ͦͨͦͤͭ͡͡Έͤ·ͣ ͙ͫͭͣͯͦͣ͡ ͒͡Ύ ͍ͨͦ·΄͔͙ͤΎ ͦͻ͍͊ͭ͊ ͍͊͟ͼ͙ͤ͊ͼ͙͔͚. 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

1. ˽͊͡Έ;ͯͤ ˤΦ́ΦΣ ˴ͪΌ͍ͦ͟ ˢΦˮΦ ˻͙͙͎͎͙ͭͦͪͤͦ͊ͪͤͦͦ͡͡ΎΥ ˹͊ͼ͙ͦͤ͊͡Έ͔ͤͦ ͍͍ͪͯͦͦ͒ͫͭͦ͟Φ 2-͔ ͙͒͘Φ ˸ΦΥ ˥̏˻́ˢ˾-

˸͔͙͒͊Σ нлнлΦ ς млнп ͫΦ 

2. ˶͙ͦ͋ͤ͘ ̑ΦˤΦΣ ˴͔͍͊ͪ ˤΦ˩ΦΣ ˭͊ͻ͔͊ͪͤͦ͟ ˿Φ˸Φ ˥ ͙ͪͨͨ ͙ ͎͙͔͒ͪͯ ͦͫͭͪ·͔ ͔͙ͪͫͨͪ͊ͭͦͪͤ·͔ ͍͙ͪͯͫͤ·͔ ͙ͤͺ͔͟ͼ͙͙Φ 

˿˽͋ΦΥ ˻ ˻˻ ζˮ͔͒͊ͭ͘͡Έ͍ͫͭͦ ͙̅ͦ͊ͤͭ͡ηΣ ннлнΦ ς онл ͫΦ 

3. ́͊ͭͦ;͔ͤͦ͟ ˤΦ˴ΦΣ ˻͔͔ͪ͘ͼ͍͙͚ͦͫ͟͟ ˹ΦˢΦ ˮͣͣͯͤͦͨͪͦͺ͙͙͊ͭ͊͟͟͡-нлноΥ ˿͍ͨͪ͊ͦ;͙ͤ͟Φ ˸ ΦΥ ˨͙͙ͤ͊ͫͭΎΣ нлноΦ ς 

нуу ͫΦ 

4. ˴͍ͦͦ͘͡ ˤΦ˿ΦΣ ͙͔͍̊ͤͦ͊͟͡ ˤΦˤΦ ˿͙͙ͤͯͫͭΥ ˿͍͔͔ͦͪͣͤͤ·͔ ͔͊ͫͨͭ͟· Ή͙͎͙͙ͭͦͦ͡Σ ͎͔͔ͨ͊ͭͦͤ͊͘Σ ͙͎͙͙͒͊ͤͦͫͭ͟ ͙ 

͔͡;͔͙ͤΎΦ ˸ ΦΥ ˮ͔͒͊ͭ͘͡Έ͙͚ͫ͟ ͒ͦͣ ζ˽͙ͪ͊ͭ͊͟͟ηΣ нлмуΦ ς нмн ͫΦ 

5. ˣ͙ͪͦ͟ ˹ΦˮΦΣ ˽͍͙͚ͦͪͦͫ͟͟ ˤΦˮΦ ͙͔͙͎͙̏ͨ͒ͣͦͦ͡ΎΦ ˸ΦΥ ˸͔͙͒ͼ͙͔ͤͫͦ͟ ͙ͤͺͦͪͣ͊ͼ͙͔ͦͤͤͦ ͎͔͍͊ͤͭͫͭͦΣ нлмтΦ 

ς уон ͫΦ 

       ϭ ˥͎͔ͯ͡͡Έ͙͔͍͒ ˸Φ, 2025 

 

 

 

 

       ˥͎ͯͪ͋͊ͤͯ͡·͔͍ ˣ͊ͭ·ͪ ˿͔͚͍͙ͯͣ͊ͤͦ͡;Σ 

 ˿ ͭ͊ͪ΄͙͚ ͔͍͔ͨͪͨͦ͒͊͊ͭ͡Έ ͊͟ͺ͔͒ͪ· ͤͦͪͣ͊͡Έ͚ͤͦ ͺ͙͙͎͙͙ͦͦ͘͡Φ  

˥͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͔͙ͣ͒ͼ͙͎ͤͫͦͦ͟ ͙͍͔͙͔̂ͤͪͫͭͭ͊ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ ͙͔ͣͤ͊ ˸·ͪ͊ͭ͊ ˥͊ͪͪ·͔͍͊Φ 

ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟Φ 

 

˻˿˻ˣ˩˹˹˻˿́ˮ ˤ˩˥˩́ˢ́ˮˤ˹˻˯ ˹˩˾ˤ˹˻˯ ˿ˮ˿́˩˸̍ ̂ ˿˽˻˾́˿˸˩˹˻ˤΣ  

˭ˢ˹ˮ˸ˢ̑̋ˮ̆˿̒ ˩˨ˮ˹˻ˣ˻˾˿́ˤˢ˸ˮ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

 ʕͫ ͭ͊ͭΈ͔ ͙͍ͪ͊ͫͫͣ͊ͭͪ͊ΌͭͫΎ ͔͙ͦͫͦ͋ͤͤͦͫͭ ͺͯͤ͟ͼ͙͙͍͙ͦͤͪͦ͊ͤΎ ͍͔͎͔͙͍͚ͭ͊ͭͤͦ ό͍͚͊ͭͦͤͦͣͤͦύ ͔͍͚ͤͪͤͦ 

͙͔ͫͫͭͣ· ͯ ͔͍ͫͨͦͪͭͫͣͤͦΣ ͔ͫͨͼ͙͙͙͊ͪͯ͘͡Ό΅͙ͻͫΎ ͍ ͔͙͍͒ͤͦ͋ͦͪͫͭ͊ͻΦ ˢ͙͙ͤ͊ͪͯ͘͡ΌͭͫΎ ͊͒͊ͨͭ͊ͼ͙ͦͤͤ·͔ 

͔ͣͻ͙͊ͤͣ͘·Σ ͔͎͙ͪͯͪͯ͡Ό΅͙͔ ͔͔ͫͪ͒;ͤͦπͫ ͙ͦͫͯ͒ͫͭͯΌΣ ͒·ͻ͔͊ͭ͡ΈͤͯΌ ͙ ͎ͦͪͣͦͤ͊͡ΈͤͯΌ ͙͔ͫͫͭͣ· ͙ͨͪ 

͙͔͙͍ͤͭͤͫͤ·ͻ ͺ͙͙͘;͔͙ͫ͟ͻ ͎ͤ͊ͪͯ͊͘͟ͻΦ ˻͔ͭͣ;͔͊ͭͫΎΣ ;ͭͦ ͯ ͔͍ͫͨͦͪͭͫͣͤͦπ͔ ͙͒ͤͦ͋ͦͪͼ͔͍ ͤ͊͋͡Ό͔͒͊ͭͫΎ 

͍·͔ͪ͊͗ͤͤ͊Ύ ͍͔͎͔͙͍ͭ͊ͭͤ͊Ύ ͔͎ͪͯ͡Ύͼ͙ΎΣ ͻ͔͙͊ͪ͊ͭͪͯ͘͟Ό΅͊ΎͫΎ ͍·͙ͫͦͣ͟ ͍͔ͯͪͦͤͣ ͙͙ͫͣͨ͊ͭͦ͟π

͙͙ͨ͊ͪ͊ͫͣͨ͊ͭ;͔͎ͫͦͦ͟ ͋͊͊ͤͫ͊͡Σ ;ͭͦ ͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͋·ͫͭͪͯΌ ͙͙ͣͦ͋͊͘͡ͼ͙Ό ͎͙ͦͪ͊ͤͣ͊͘ ͙ Ήͺͺ͔͙͍͔ͭͤͦ͟ 

͍͍͔͙͔ͦͫͫͭ͊ͤͦͤ͡ ͔ͨͦͫ͡ ͎ͤ͊ͪͯͦ͘͟Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ  

͍͔͎͔͙͍ͭ͊ͭͤ͊Ύ ͔͍ͤͪͤ͊Ύ ͙͔ͫͫͭͣ͊Σ ͙͙ͫͣͨ͊ͭ;͔ͫ͊͟Ύ ͔͎ͪͯ͡Ύͼ͙ΎΣ ͙͙ͨ͊ͪ͊ͫͣͨ͊ͭ;͔ͫ͊͟Ύ ͙͍͊ͭͤͦͫͭ͟ΈΣ 

͔͙͍͒ͤͦ͋ͦͪͫͭ͊Σ ͊͒͊ͨͭ͊ͼ͙ΎΣ ͙͍ͫͨͦͪͭͤ͊Ύ ͺ͙͙͎͙ͦͦ͘͡ΎΦ 
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ˤ͍͔͔͙͔͒ͤ 

˩͙͍͒ͤͦ͋ͦͪͫͭ͊ ͊͟͟ ͍͙͒ ͫͨͦͪͭ͊ ͔ͨͪ͒ΆΎ͍͡ΎΌͭ ͦͫͦ͋·͔ ͔͍͙ͭͪ͋ͦ͊ͤΎ ͟ ͙ͨͫͻͦͺ͙͙͎͙ͦͦ͘͡;͔ͫͦͣͯ͟ 

ͫͦͫͭͦΎ͙ͤΌ ͔ͫͨͦͪͭͫͣͤ͊Φ ˤ ͨͪͦͼ͔͔ͫͫ ͔͙͍ͭͪͤͪͦͦ͟ ͙ ͔͍͍͙͚ͫͦͪͤͦ͊ͤ ͤ͊ ͎͙ͦͪ͊ͤͣ͘ ͍͔͚͍ͦ͒ͫͭͯ͘Όͭ ͣͦ΅ͤ·͔ 

Ήͣͦͼ͙ͦͤ͊͡Έͤ·͔ ͙ ͺ͙͙͘;͔͙͔ͫ͟ ͎͙ͤ͊ͪͯ͘͟Σ ;ͭͦ ͙͍͙͔͊ͭͪͯͭ͟ ͍͔͎͔͙͍ͭ͊ͭͤͯΌ ͔͍ͤͪͤͯΌ ͙͔ͫͫͭͣͯ όˤ˹˿ύΣ 

͔͎͙ͪͯͪͯ͡Ό΅ͯΌ ͪ͊͋ͦͭͯ ͍͔͙ͤͯͭͪͤͤͻ ͎͍ͦͪ͊ͤͦΣ ͔͔ͫͪ͒;ͤͦπͫ ͙͚ͦͫͯ͒ͫͭͦΣ ͒·ͻ͔͊ͭ͡Έ͚ͤͦ ͙ Ή͙͚ͤ͒ͦͪͤͤͦ͟ ͙͔ͫͫͭͣΦ 

ˮͯ͘;͔͙͔ͤ ͔͔͚ͦͫͦ͋ͤͤͦͫͭ ͺͯͤ͟ͼ͙͙͍͙ͦͤͪͦ͊ͤΎ ˤ˹˿ ͯ ͔͍ͫͨͦͪͭͫͣͤͦ ͎͒͊ͤͤͦͦ ͨͪͦͺ͙͡Ύ ͙͔͔ͣͭ ͍͔͊͗ͤͦ 

ͤ͊͘;͔͙͔ͤ ͒͡Ύ ͙͙ͦͨͭͣ͊͘ͼ͙͙ ͔͙͍ͭͪͤͪͦͦ;͎ͤͦͦ ͨͪͦͼ͔ͫͫ͊Σ ͨͪͦͺ͙͙͙͊ͭ͟͟͡ ͔͔͔͙ͨͪͯͭͦͣͤ͡Ύ ͙ ͍ͨͦ·΄͔͙ͤΎ 

Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͍͍͔͙ͦͫͫͭ͊ͤͦͤ͡Ύ ͔ͨͦͫ͡ ͎ͤ͊ͪͯͦ͘͟Φ 

˻͍ͫͤͦͤ͊Ύ ;͊ͫͭΈ 

мΦ ˾ͦ͡Έ ͍͔͎͔͙͍͚ͭ͊ͭͤͦ ͔͍͚ͤͪͤͦ ͙͔ͫͫͭͣ· ͍ ͊͒͊ͨͭ͊ͼ͙͙ ͔͍ͫͨͦͪͭͫͣͤͦ 

ˤ˹˿ ͙ͫͦͫͭͦͭ ͙͘ ͙͙ͫͣͨ͊ͭ;͔͎ͫͦͦ͟ ͙ ͙͙ͨ͊ͪ͊ͫͣͨ͊ͭ;͔͎ͫͦͦ͟ ͔͍ͦͭ͒ͦ͡Σ ͔͔ͦ͋ͫͨ;͙͍͊Ό΅͙ͻ ͙͙͒ͤ͊ͣ;͔͔ͫͦ͟ 

͍͍͔͙͔ͪ͊ͤͦͫ ͔ͣ͗͒ͯ ͍͔͙͔ͦ͋ͯ͗͒ͤͣ͘ ͙ ͔͙͔ͭͦͪͣͦ͗ͤͣ ͺ͙͙͎͙ͦͦ͘͡;͔͙ͫ͟ͻ ͨͪͦͼ͔͍ͫͫͦΦ 

̂ ͔͍ͫͨͦͪͭͫͣͤͦπ͔ ͙͒ͤͦ͋ͦͪͼ͔͍ ͍ ͍͙ͯͫͦ͡Ύͻ ͔͔͍͍͔ͨͪ͒ͫͦͪͤͦ͊ͭ͡Έ͎ͤͦͦ ͔ͫͭͪͫͫ͊ ͤ͊͋͡Ό͔͒͊ͭͫΎ ͙͔͙͔ͯͫͤ͡ 

͙͙ͫͣͨ͊ͭ;͔͚ͫͦ͟ ͙͍͙͊ͭͤͦͫͭ͟Σ ;ͭͦ ͍͔ͫͦͨͪͦͦ͗͒͊ͭͫΎ ͯ;͊΅͔͙͔ͤͣ ͔͔ͫͪ͒;ͤ·ͻ ͫͦͪ͊͟΅͔͙͚ͤΣ ͍ͨͦ·΄͔͙͔ͤͣ 

͔͙͊ͪͭͪ͊͡Έ͎ͤͦͦ ͍͔͙͒͊ͤ͡Ύ ͙ ͍͔͙ͯ͡;͔͙͔ͤͣ ͦͤ͟ͼ͔ͤͭͪ͊ͼ͙͙ ͔͊ͭ͟ͻ͙͍ͦ͊ͣͤͦ͡ ό͔͙͊͒ͪͤ͊ͤ͊͡ ͙ ͔͙ͤͦͪ͊͒ͪͤ͊ͤ͊͡ύ 

͍ ͍͙ͪͦ͟Φ 

нΦ ˿͙͙ͣͨ͊ͭͦ͟πͨ ͙͙͊ͪ͊ͫͣͨ͊ͭ;͔͙͚ͫ͟ ͋͊͊ͤͫ͡ 

˾͔͎ͯ͡Ύͪͤ·͔ ͔͙͍͙ͭͪͤͪͦ͟ ͺ͙ͦͪͣͪͯΌͭ ͚ͯͫͭͦ;͙͍·͚ ͙͙ͫͣͨ͊ͭͦ͟πͨ ͙͙͊ͪ͊ͫͣͨ͊ͭ;͔͙͚ͫ͟ ͋͊͊ͤͫ͡Φ ˽͔ͦͫ͡ 

ͺ͙͙͘;͔͚ͫͦ͟ ͎͙ͤ͊ͪͯ͘͟ ͯ ͦͨ·ͭͤ·ͻ ͔͍ͫͨͦͪͭͫͣͤͦ ͔ͦͭͣ;͔͊ͭͫΎ ͔͔͋ͦ͡ ͋·͔ͫͭͪͦ ͍͍͔͙͔ͦͫͫͭ͊ͤͦͤ͡ ͔͔ͫͪ͒;͎ͤͦͦ 

͙ͪͭͣ͊ ͙ ͒·ͻ͙͊ͤΎΣ ;ͭͦ ͯ͊͘͟·͍͔͊ͭ ͤ͊ ͍·͙͚ͫͦ͟ ͍͔ͯͪͦͤΈ ͍͎͎͊ͯͫͤͦͦ ό͙͙ͨ͊ͪ͊ͫͣͨ͊ͭ;͔͎ͫͦͦ͟ύ ͦͤͭͪͦ͟͡ΎΦ 

̏ͭͦ ͍͚͍ͫͦͫͭͦ ͍ͨͦͦ͘͡Ύ͔ͭ ͔ͫͨͦͪͭͫͣͤ͊ͣ ͫͦͻͪ͊ͤΎͭΈ ͦͤ͟ͼ͔ͤͭͪ͊ͼ͙ΌΣ ͚ͯͫͭͦ;͙͍ͦͫͭΈ ͟ ͔ͫͭͪͫͫͯ ͙ ͋·ͫͭͪͦ 

͍͍͙͍ͦͫͫͭ͊ͤ͊͊ͭ͡ΈͫΎ ͔͒͊͗ ͔ͨͦͫ͡ ͙͔͙͍ͤͭͤͫͤ·ͻ ͖͍͋ͦΦ 

оΦ ˤ͙͡Ύ͙͔ͤ ͙ͨͫͻͦΉͣͦͼ͙ͦͤ͊͡Έͤ·ͻ ͺ͍͊ͭͦͪͦ͟ 

˩͙͍͒ͤͦ͋ͦͪͫͭ͊ ͍ͫͦͨͪͦͦ͗͒͊ΌͭͫΎ ͍ ·͔ͪ͊͗ͤͤ·ͣ Ήͣͦͼ͙ͦͤ͊͡Έͤ·ͣ ͤ͊ͨͪΎ͔͙͔͗ͤͣΣ ͍͙͡ΎΌ΅͙ͣ ͤ͊ 

͔͒Ύ͔ͭ͡ΈͤͦͫͭΈ ˤ˹˿Φ ˽͙ͫͻ͎͙ͦͦ͡;͔ͫ͊͟Ύ ͎͍ͨͦ͒ͦͭͦ͊͟ ͙ ͔ͣͭͦ͒· ͔ͪ͊ͫ͊͟͡ͼ͙͙ ό͔͙ͣ͒ͭ͊ͼ͙ΎΣ ͒·ͻ͔͊ͭ͡Έͤ·͔ 

͙͙ͨͪ͊ͭ͟͟ύ ͙ͫͤ͗͊Όͭ ͎͙͔͙͍ͨͪ͊ͭ͊͟ͼ͙Ό ͙͙ͫͣͨ͊ͭ;͔͎ͫͦͦ͟ ͔ͦͭ͒͊͡ ͙ ͙͙͙ͫͭ͊͋ͪͯ͘͡Όͭ ͔͔ͫͪ͒;ͤ·͚ ͙ͪͭͣΣ 

͍ͨͦ·΄͊Ύ ͍͔ͯͪͦͤΈ ͍͙͔͊ͪ͊͋͡Έ͙ͤͦͫͭ ͔͔ͫͪ͒;͎ͤͦͦ ͙ͪͭͣ͊ όˤ˿˾ύΣ ;ͭͦ Ύ͍͡Ύ͔ͭͫΎ ͔ͣ͊ͪͪͦͣ͟ ͚ͯͫͭͦ;͙͍͙ͦͫͭ 

͎͙ͦͪ͊ͤͣ͊͘ ͟ ͔ͫͭͪͫͫͯΦ 

пΦ ˸͔ͭͦ͒· ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ 

˨͡Ύ ͦͼ͔͙ͤ͟ ͺͯͤ͟ͼ͙ͦͤ͊͡Έ͎ͤͦͦ ͫͦͫͭͦΎ͙ͤΎ ˤ˹˿ ͯ ͔͍ͫͨͦͪͭͫͣͤͦ ͙͔ͨͪͣͤΎΌͭͫΎΥ 

¶ ͙͊ͤ͊͘͡ ͍͙͔͊ͪ͊͋͡Έ͙ͤͦͫͭ ͔͔ͫͪ͒;͎ͤͦͦ ͙ͪͭͣ͊ όIw±ύΤ 

¶ ͨͪͦ͋͊ ˾ͯͺΈ͔Σ ͙ͤͦ͟͡πͦ ͙ͪͭͦͫͭ͊ͭ;͔ͫ͊͟Ύ ͨͪͦ͋͊Τ 

¶ ͙͔͔͙͔ͣͪͤ͘ ͔͙͊ͪͭͪ͊͡Έ͎ͤͦͦ ͍͔͙͒͊ͤ͡Ύ ͙ ;͊ͫͭͦͭ· ͒·ͻ͙͊ͤΎΤ 

¶ ͙͋ͦͻ͙͙ͣ;͔͙͚ͫ͟ ͙͊ͤ͊͘͡ ͍͙ͪͦ͟ ό͍͔ͯͪͦͤΈ ͙ͦͪͭͦ͊͘͟͡Σ ͔͊ͭ͟ͻ͙͍ͦ͊ͣͤͦ͡ύΤ 

¶ Ή͔͙͎ͭͪͦ͊ͪ͒ͦͪ͊͟͟͡ͺ͙Ύ ό̏˴˥ύΦ 

˾͔ͯ͘͡Έͭ͊ͭ· Ή͙ͭͻ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ ͍ͨͦͦ͘͡ΎΌͭ ͔͔͙ͦͨͪ͒ͭ͡Έ ͔͙͔ͨͪͦ͋͊͒͊ͤ͡ ͎ͭͦͦ ͙͙͡ ͙͎ͤͦͦ ͔ͦͭ͒͊͡ ˤ˹˿ 

͙ ͦͼ͔͙ͤͭΈ ͔͔ͫͭͨͤΈ ͊͒͊ͨͭ͊ͼ͙͙ ͔ͫͨͦͪͭͫͣͤ͊ ͟ ͎ͤ͊ͪͯ͊ͣ͘͟Φ 

˭͊͟͡Ό;͔͙͔ͤ 

̅ͯͤ͟ͼ͙͙͍͙͔ͦͤͪͦ͊ͤ ͍͔͎͔͙͍͚ͭ͊ͭͤͦ ͔͍͚ͤͪͤͦ ͙͔ͫͫͭͣ· ͯ ͔͍ͫͨͦͪͭͫͣͤͦΣ ͙͊ͤͣ͊͘Ό΅͙ͻͫΎ 

͔͙͍͙͒ͤͦ͋ͦͪͫͭ͊ͣΣ ͙ͦͭ͡;͔͊ͭͫΎ ͍·͚ͫͦͦ͟ ͔͔ͫͭͨͤΈΌ ͊͒͊ͨͭ͊ͼ͙͚ͦͤͤͦ ͙ͨ͊ͫͭ͡;͙ͤͦͫͭΦ 

˻͙ͨͭͣ͊͡Έ͔ͤͦ ͍͙͔͚͍͙͔͊ͣͦ͒ͫͭ͘ ͙͙ͫͣͨ͊ͭ;͔͎ͫͦͦ͟ ͙ ͙͙ͨ͊ͪ͊ͫͣͨ͊ͭ;͔͎ͫͦͦ͟ ͔͍ͦͭ͒ͦ͡ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ 

Ήͺͺ͔͙͍͚ͭͤͦ͟ ͔͎ͪͯ͡Ύͼ͙͙ ͍͔͙ͤͯͭͪͤͤͻ ͨͪͦͼ͔͍ͫͫͦΣ ͍ͨͦ·΄͔͙ͤΌ ͍·͙͍͙ͤͦͫͦͫͭ͡ ͙ ͚ͯͫͭͦ;͙͍͙ͦͫͭ ͟ ͔ͫͭͪͫͫͯΦ 

˴ͦͤͭͪͦ͡Έ ͫͦͫͭͦΎ͙ͤΎ ˤ˹˿ ͔͒ͦ͗ͤ͡ ͫͭ͊ͭΈ ͔ͤͦͭΆ͔͔͚ͣͣͦ͡ ;͊ͫͭΈΌ ͔͙ͣ͒ͼ͙͎ͤͫͦͦ͟ ͙ ͺ͙͙͎͙ͦͦ͘͡;͔͎ͫͦͦ͟ 

͍͔͙ͫͦͨͪͦͦ͗͒ͤΎ ͔͙͍ͭͪͤͪͦͦ;͎ͤͦͦ ͨͪͦͼ͔ͫͫ͊Σ ;ͭͦ ͍͙ͨͦͦͭ͘͡ ͍͔͍͔͔ͫͦͪͣͤͤͦ ͍·Ύ͍͡ΎͭΈ ͙͙ͨͪͤ͊͘͟ 

͔͔͔͙ͨͪͯͭͦͣͤ͡Ύ ͙ ͔͙͍ͦͪͪͭͪͦ͊ͭ͟͟Έ ͎͙ͤ͊ͪͯ͘͟Φ 
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˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

1. ˢͤͦͻ͙ͤ ˽Φ ˴Φ ˣ͙͎͙ͦͦ͡Ύ ͙ ͔͚ͤͪͦͺ͙͙͎͙ͦͦ͘͡Ύ ͍͔͎͔͙͍͚ͭ͊ͭͤͦ ͔͍͚ͤͪͤͦ ͙͔ͫͫͭͣ·Φ τ ˸ΦΥ ˹͊ͯ͊͟Σ нлллΦ 

2. ˣ͔͍͙͚͊ͫ͟ ˾Φ ˸ΦΣ ˣ͔͔͔͍ͪͫͤ͊ ˢΦ ˽Φ ˻ͼ͔ͤ͊͟ ͊͒͊ͨͭ͊ͼ͙ͦͤͤ·ͻ ͍͔͚ͦͣͦ͗ͤͦͫͭ͘ ͎͙ͦͪ͊ͤͣ͊͘ ͙ ͙ͪͫ͟ ͍͙͙ͪ͊ͭ͘Ύ 

͔͍͙͚͊͋ͦ͊ͤ͘͡Φ τ ˸ΦΣ мффтΦ 

3. ˽͍͊ͭͦͤͦ͡ ˤΦ ˹Φ ˿͙͔ͫͭͣ͊ ͎͍͙ͨͦ͒ͦͭͦ͟ ͔͍ͫͨͦͪͭͫͣͤͦ ͍ ͙͙͚ͦͣͨͫͦͣ͟͡ ͔ͫͨͦͪͭΦ τ ˴͙͔͍Υ ˻͙͙͚ͣͨͫ͊͟͡Ύ 

͙͔ͭͪ͊ͭͯͪ͊͡Σ нлмрΦ 

4. ˸͔͍͔͔͍͒͒ ˢΦ ˿Φ ͙͙͎͙̅ͦͦ͘͡;͔͙͔ͫ͟ ͍ͦͫͤͦ· ͙͍͚ͫͨͦͪͭͤͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΦ τ ˿˽͋ΦΥ ˽͙͔ͭͪΣ нлмуΦ 

рΦ IŜŀǊǘ wŀǘŜ ±ŀǊƛŀōƛƭƛǘȅΥ {ǘŀƴŘŀǊŘǎ ƻŦ aŜŀǎǳǊŜƳŜƴǘΣ tƘȅǎƛƻƭƻƎƛŎŀƭ LƴǘŜǊǇǊŜǘŀǝƻƴ ŀƴŘ /ƭƛƴƛŎŀƭ ¦ǎŜΦ τ 

9ǳǊƻǇŜŀƴ IŜŀǊǘ WƻǳǊƴŀƭΣ мффсΦ 

ϭ ˥͎ͯͪ͋͊ͤͯ͡·͔͍ ˣΦ˿ΦΣ нлнр 

 

 

 

 

ˮ͍͊ͣ͊ͤͦ͡ ˸͔͊ͣͣͭ 

͟ΦͣΦͤΦΣ ˢ͙͔ͫͫͫͭͤͭ ͊͟ͺ͔͚͒ͪͦ ͔͙͙͙ͨ͒͊ͭͪ ͔ͨͦͫ͡ ͙͎͒ͨͦͣͤͦͦ͡ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ 

͔͙͚́ͯͪͣͤͫ͟͟ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͔͙ͣ͒ͼ͙͙͚ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ͙͔͙ͣͤ ˸·ͪ͊ͭ͊ ˥͊ͪͪ·͔͍͊ 

ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 

 

˹˩ˤ˾˻˶˻˥ˮ̒ ˮ ˽˿ˮ̆ˮˢ́˾ˮ̒ ˤ ˽˩˨ˮˢ́˾ˮˮ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

˨͊ͤͤ·͚ ͦ͋ͦͪ͘ ͍ͨͦͫΎ΅͔ͤ ͙͔͎͙͙ͫͤͪ ͔͍͎͙͙ͤͪͦͦ͡ ͙ ͙ͨͫͻ͙͙͙͊ͭͪ ͊͟͟ ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έͤ·ͻ ͔͚ͦ͋͊ͫͭ͡ 

͔͙͙͙ͨ͒͊ͭͪΣ ͙͊ͤͣ͊͘Ό΅͙ͻͫΎ ͙ͯ͘;͔͙͔ͤͣΣ ͙͎͙͚͒͊ͤͦͫͭͦ͟ ͙ ͔͡;͔͙͔ͤͣ ͤ͊ͪͯ΄͔͙͚ͤ ͼ͔ͤͭͪ͊͡Έ͚ͤͦ ͔͍͚ͤͪͤͦ 

͙͔ͫͫͭͣ· ό̇˹˿ύ ͙ ͙ͨͫͻ͙;͔͚ͫͦ͟ ͫͺ͔ͪ· ͯ ͔͔͚͒ͭΣ ͙  ͍ͨͦ͒ͪͦͫͭͦ͟Φ ˻͔ͭͣ;͔͊ͭͫΎ ͤ͊͘;͙͔ͭ͡Έͤ·͚ ͪͦͫͭ 

͔͙ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤͦͫͭ ͔͚͍͙͙͚ͤͪͦͪ͊ͭͤ͘·ͻ ͚͍ͪ͊ͫͫͭͪͦͫͭ ό͙ͭ͊͟ͻ ͊͟͟ ͚͍ͪ͊ͫͫͭͪͦͫͭ͊ ͙͙͊ͯͭͫͭ;͔͎ͫͦͦ͟ ͔ͫͨͭͪ͊͟ 

ό˾ˢ˿ύΣ ͙ͫͤ͒ͪͦͣ ͔͒ͺ͙ͼ͙ͭ͊ ͍͙͙ͤͣ͊ͤΎ ͙ ͎͙͔͙͍͙ͨͪ͊ͭͤͦͫͭ͟ ό˿˨ˤ˥ύύ ͙ ͊ͺͺ͔͙͍ͭͤ͟·ͻ ͤ͊ͪͯ΄͔͙͚ͤ 

ό͔͍ͭͪͦ͗ͤͦͫͭΈΣ ͔͔͙͒ͨͪͫͫΎύΦ 

˽ͦ͒;͔͙͍͔ͪ͊ͭͫ͟Ύ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭΈ ͣͯ͡Έ͙͙ͭ͒ͫͼ͙͙͎ͨͤ͊ͪͤͦͦ͡ ͨͦ͒ͻͦ͒͊Σ ͨͦͫͦ͟͡Έͯ͟ ͎͙͔ͣͤͦ 

͚͍ͪ͊ͫͫͭͪͦͫͭ͊ ͙͔ͣΌͭ ͦ͋΅ͯΌ Ή͙͎͙ͭͦͦ͡ΌΣ ͍͟͡Ό;͊Ύ ͎͔͔͙ͤͭ;͔͙͔ͫ͟Σ ͔͙ͨͪͤ͊ͭ͊͡Έͤ·͔ ͙ ͔͍ͫͪ͒ͦ·͔ ͺ͊ͭͦͪ͟·Φ 

˾͙͍͊ͫͫͣ͊ͭͪ͊ΌͭͫΎ ͍͔͔ͫͦͪͣͤͤ·͔ ͔ͣͭͦ͒· ͙͎͙͙͒͊ͤͦͫͭ͟Σ ͙͔ͭ͊͟ ͊͟͟ ͔͚͙͙͙͎ͤͪͦͣ͒͗ͤ ͙ ͎͔͔͙ͤͭ;͔͔ͫͦ͟ 

͔͙͍͙͔ͭͫͭͪͦ͊ͤΣ ͊ ͔ͭ͊͗͟ ͔ͦͣͨͫͤ͟͟͡·͔ ͔͎͙͙ͫͭͪ͊ͭ ͔͡;͔͙ͤΎΣ ͍͟͡Ό;͊Ό΅͙͔ ͺ͔͙͊ͪͣ͊ͦͭͪ͊ͨ͟ΌΣ 

͍͔͔ͨͦ͒ͤ;͔͙͔ͫ͟ ͍͔ͣ΄͔͊ͭ͡Έ͍ͫͭ͊ ό˴˽́Σ ˢˤˢύ ͙ ͙ͨͫͻ͍͙͔ͦͦ͋ͪ͊ͦ͊ͤ͘ ͙͔͔͚ͪͦ͒ͭ͡Φ ˻͔ͫͦ͋ͦ ͍͙͙͔ͤͣ͊ͤ ͔ͯ͒͡Ύ͔ͭͫΎ 

͔ͪ͊ͤͤͣͯ ͙͙͎ͫͪͤͤͯ͟ ͙ ͙ ͔͎͙͍ͤͭͪͪͦ͊ͤͤͦͣͯ ͍͔͔͙͒ͤΌ ͨ͊ͼ͙͔͍ͤͭͦ ͒͡Ύ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͙ͤ͊ͯ͡;΄͙ͻ 

͎͒ͦͦͫͪͦ͡;ͤ·ͻ ͺͯͤ͟ͼ͙ͦͤ͊͡Έͤ·ͻ ͙ͫͻ͍ͦ͒ͦΦ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ  

͔ͤ ͚͍͙͙͚ͪͦͪ͊ͭͤ͘·͔ ͚͍ͪ͊ͫͫͭͪͦͫͭ͊Σ ˨͔ͭͫ͊͟Ύ ͙ͨͫͻ͙͙͊ͭͪΎΣ ˨͔ͭͫ͊͟Ύ ͔͍͎͙ͤͪͦͦ͡ΎΣ ˾͚͍͊ͫͫͭͪͦͫͭͦ 

͙͙͊ͯͭͫͭ;͔͎ͫͦͦ͟ ͔ͫͨͭͪ͊͟ ό˾ˢ˿ύΣ ˿˨ˤ˥ ό˿͙ͤ͒ͪͦͣ ͔͒ͺ͙ͼ͙ͭ͊ ͍͙͙ͤͣ͊ͤΎ ͙ ͎͙͔͙͍͙ͨͪ͊ͭͤͦͫͭ͟ύΣ ͔͍́ͪͦ͗ͤ·͔ 

͚͍ͪ͊ͫͫͭͪͦͫͭ͊Σ ˽͙ͫͻͦͺ͔͙͊ͪͣ͊ͦͭͪ͊ͨ͟ΎΣ ˴͔͔ͦͣͨͫͤͦ͟͡ ͍͔͔͙͔͒ͤΦ 

 

˿͙ͤ͒ͪͦͣ ͎͙͔͙͍͙ͨͪ͊ͭͤͦͫͭ͟ ͙ ͔͒ͺ͙ͼ͙ͭ͊ ͍͙͙ͤͣ͊ͤΎ ό!5I5Σ ˿˨ˤ˥ύ ͙͔͙͒ͫͫ͟͡Ύ ͙ ͔͙͍ͦ͋ͫͫͤͦ π 

ͦͣͨͯ͟͡Έ͙͍͔ͫͤͦ ͚͍ͪ͊ͫͫͭͪͦͫͭͦ όh/5ύ Ύ͍͡ΎΌͭͫΎ ͙͔͙ͨͪͣͪ͊ͣΣ ͎͔͒ ͫͭͪͯͭͯͪͤ͊͟Ύ ͙ ͔ͦͫͦ͋ͤͤͦ  ͺͯͤ͟ͼ͙ͦͤ͊͡Έͤ͊Ύ 

͔͚͍͙͙ͤͪͦͯ͊͊͘͘͡ͼ͙Ύ ͫͯ͋Ά͔͍ͭͦ͟ ͨͦ ͍͔͙ͫͪ͊ͤͤΌ ͫ ͦͤͭͪͦ͟͡Έͤ·͙ͣ ͎͙ͪͯͨͨ͊ͣ ͔͙͔͒ͣͦͤͫͭͪͪͯͭ ͨͦͫͭͦΎͤͤ·͔ 

͙ͪ͊͘͡;͙ΎΦ ˽͙ͪ ˻˴˾Σ ͙͎ͨ͊ͪ͊͒ͣ· ͒ͦ ͙ ͔ͨͦͫ͡ ͔͡;͔͙ͤΎ ͔͙͒ͣͦͤͫͭͪͪͯΌͭ ͔͙͔ͦͫ͊͋ͤ͡͡ ͎͙͔͔͙ͨͪͣͭ͊͋ͦͣ͊͘͡ ͍ 

ͦͪͭͦͺͪͦͤͭ͊͡Έ͚ͤͦ ͔ͦͪ͟Σ ͻ͍ͦͫͭ͊ͭͦͣ Ύ͔͒ͪ ͙ ͔͔͔͚ͨͪ͒ͤ ͔ͦͪ͟ ͎͍͎ͦͦͤͦͦ͡ ͎ͣͦ͊͘ ͫ ͔ͯͣͤΈ΄͔͙͔ͤͣ 
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͍·͔͙ͪ͊͗ͤͤͦͫͭ ͙͍ͫͣͨͭͦͣͦ ˻˴˾ ͍͔͍͙͔ͫ͒ͫͭ͡ Ήͺͺ͔͙͍͎ͭͤͦͦ͟ ͔͡;͔͙ͤΎΣ ͔͍͙͙ͤ͊ͫͣͦ͘ ͦͭ ͎ͭͦͦΣ Ύ͍͡Ύ͔ͭͫΎ ͙͡ 

͔ͣͭͦ͒ ͔͡;͔͙ͤΎ ͍͔͔ͨͦ͒ͤ;͔͚ͫͦ͟ ͔͙͔͚ͭͪ͊ͨ ͙͙͡ ͔͡;͔͙͔ͤͣ ͔͙ͨͪͨ͊ͪ͊ͭ͊ͣΦ 

˥͍ͦͦͪΎͭΣ ;ͭͦ ͨ ͙ͫͻ͙͙͊ͭͪΎ Ύ͍͡Ύ͔ͭͫΎ ͚ͦ͒ͤͦ ͙͘ ͔ͭͻ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͙͒ͫͼ͙͙ͨͤ͡Σ ͦͭͦͪ͟·͔ ͔ͫͭͪͣΎͭͫΎ ͟ 

͍͔ͫͦ͋ͫͭͤͤͦͣͯ ͙ͫ;͔͍͔͙ͤͦͤ͘ΌΣ ͔͍ͨͦͫͪ͒ͫͭͦͣ ͙͔͙ͫͫͭͣ͊ͭ;͔͎ͫͦͦ͟ ͙͎͙͋ͦͦ͡;͔͎ͫͦͦ͟ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ 

ζͅ ͯͤ͟ͼ͙ͦͤ͊͡Έͤ·ͻη ͪ͊ ͚͍ͫͫͭͪͦͫͭΦ ˥͔͔͙ͤͭ;͔͙͔ͫ͟ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͙ͨͪ ͎͙ͣͤͦͻ ͍͔͔ͨͦ͒ͤ;͔͙ͫ͟ͻ ͚͍ͪ͊ͫͫͭͪͦͫͭ͊ͻ 

͙ͨͦ͊͊͘͟͡ ͙ͦ͘΅͔ͪͤͤͦͫͭΈ ͨͦ͒ͻͦ͒͊Σ ͔ͤͦ͋ͻ͙͎ͦ͒ͣͦͦ ͒͡Ύ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͎͔͔͙ͤͭ;͔͚ͫͦ͟ 

͔͔͙ͨͪ͒ͪ͊ͫͨͦͦ͗ͤͤͦͫͭ͡ ͙ ͙͔͙͍͎ͤͭͪ͊ͭͤͦͦ͟ ͍͔͚͍͙ͦ͒ͫͭ͘Ύ ͤ͊ ͦͪͯ͗͊͟Ό΅ͯΌ ͔ͫͪ͒ͯΣ ͦͭͦͪ͟·͔ ͍ͫͨͦͫͦ͋ͫͭͯΌͭ 

͔͔͔ͨͪͣͤͤ·ͣ ͺ͔͙ͤͦͭͨ͊ͣ ό͍͔͔ͫͦͪͣͤͤ·͔ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͔͙͒ͣͦͤͫͭͪͪͯΌͭ Ύ͍ͤ·͚ Ή͎͙ͦͦ͟͡;͔͙͚ͫ͟ Ήͺͺ͔ͭ͟ 

͎͔͔͙ͤͭ;͔͎ͫͦͦ͟ ͍͔͚͍͙ͦ͒ͫͭ͘Ύ ͤ͊ ͍͔͔͙͔ͨͦ͒ͤύΦ 

˿ͯ΅͔͍͔ͫͭͯͭ ͔͍ͣͤͦ͗ͫͭͦ ͙͙ͤ͟͡;͔͙ͫ͟ͻ ͙ͫͭͯ͊ͼ͙͚Σ ͍ ͦͭͦͪ͟·ͻ ͣ· ͍͙͙͒ͣ Ύ͍͔ͤͦ ͍͔͙͔ͫͦͨ͊͒ͤ ͙͔͔͍ͤͭͪͫͦ 

͔͍͎͍ͤͪͦͦͦ͡ ͙ ͙ͨͫͻ͙͍͊ͭͪͦ Υ ζͦ ͎͙ͪ͊ͤ;͔͙͔ͫ͟η ͪ͊ ͚͍ͫͫͭͪͦͫͭ͊Σ ͔͍ͨͪ͒ͫͭ͊͡ΎΌ΅͙͔ ͚ͫͦ͋ͦ ζͅ ͯͤ͟ͼ͙ͦͤ͊͡Έͤ·͔η 

͚͍ͪ͊ͫͫͭͪͦͫͭ͊ π ͤ ͙͔͊ͨͪͣͪΣ ͔͋ͦͤ͘͡Έ ˴͔͚ͪͭͼͺ͔͡Έ͒͊π̒ ͦ͋͊͟ ό/W5ύΣ ͨͪͦΎ͍͡ΎΌ΅͊Ύ ͔ͫ͋Ύ ͙͒ͦͨͯͫͭͣ 

͔͔͙͔͚͒ͨͪͫͫΤ ζͅ ͯͤ͟ͼ͙ͦͤ͊͡Έͤ·͔η ͪ ͚͍͊ͫͫͭͪͦͫͭ͊Σ ͔͍ͨͪ͒ͫͭ͊͡ΎΌ΅͙͔ ͚ͫͦ͋ͦ Ύͦ͋͟· ζͦ ͎͙ͪ͊ͤ;͔͙͔ͫ͟η 

͚͍ͪ͊ͫͫͭͪͦͫͭ͊Σ ͙͔ͤ͊ͨͪͣͪΣ ͔ͤΉ͙͔͙ͨͨͭ͡;͔͔ͫͦ͟ ͙͙ͨͪͨ͊͒͟Σ ͙͔͙ͫͭͪ;͔ͫͯ͟Ό ͔ͫͨͦͭͯ͡ κ ͎ͯ͡ͻͦͭͯΤ ͍͔͔ͫͦͣͫͭͤͦ 

ͨͦΎ͍͔͙͔ͤ͡ ͊͟͟ ζͦ ͎͙ͪ͊ͤ;͔͙ͫ͟ͻηΣ ͭ͊͟ ͙ ζͅ ͯͤ͟ͼ͙ͦͤ͊͡Έͤ·ͻη ͚͍ͪ͊ͫͫͭͪͦͫͭ π ͤ ͙͔͊ͨͪͣͪΣ ͙ͨͪͫͭͯͨͦͦ͋ͪ͊ͤͦ͘ 

͔ͨͪͦͭ͊͟Ό΅͔͔  ͚͍ͪ͊ͫͫͭͪͦͫͭͦ ͫ ͔ͤΉ͙͔͙ͨͨͭ͡;͔͙ͫͣ͟ ͙ͨͪͨ͊͒ͦͣ͟Τ Ϧ͙ͨͫͻ͎͙ͦͦ͡;͔͙͔ͫ͟ ͺ͊ͭͦͪ͟·Ϧ Σ 

͙͙͍ͯͫ͊͡Ό΅͙͔ ͍·͔ͪ͊͗ͤͤͦͫͭΈ  Ϧ͎͙ͦͪ͊ͤ;͔͙ͫ͟ͻϦ ͙͍ͫͣͨͭͦͣͦ π ͤ ͙͔͊ͨͪͣͪΣ ͔͔͙͒ͨͪͫͫΎΣ ͙͙͍ͯͫ͊͡Ό΅͊Ύ ͋ͦ͡ΈΤ 

Ϧ͎͙ͦͪ͊ͤ;͔͙͔ͫ͟ ͺ͊ͭͦͪ͟·ϦΣ ͙͙͍ͯͫ͊͡Ό΅͙͔  κ ͍·͘·͍͊Ό΅͙͔ ͺͯͤ͟ͼ͙ͦͤ͊͡Έͤ·͔ ͙ͫͣͨͭͦͣ·Σ ͙͔ͤ͊ͨͪͣͪΣ 

͍͔͔͙͔ͨͦͪ͗͒ͤ ͎͍͎ͦͦͤͦͦ͡ ͎ͣͦ͊͘Σ ͊ͦͫͭͪ͘Ύ͔ͭ ͔͔ͪ͊ͤ ͫͯ΅͔͍͍͍ͫͭͦ͊΄͙͔ ;͔ͪͭ· ͻ͔͊ͪ͊ͭͪ͊͟Τ ͍͔ͤ΄͙͔ͤ ͺ͊ͭͦͪ͟· 

ͦͪͯ͗͊͟Ό΅͔͚ ͔ͫͪ͒·Σ ͍·͘·͍͊Ό΅͙͔ ζͦ ͎͙ͪ͊ͤ;͔͙͔ͫ͟η ͙͘ ͔͔͙ͣͤͤΎ ͎ͣͦ͊͘Σ ͙͔ͤ͊ͨͪͣͪΣ ͍͙ͨͦͫͭͭͪ͊ͣ͊ͭ;͔͔ͫͦ͟ 

͔͍͔ͫͭͪͫͫͦͦ ͚͍ͪ͊ͫͫͭͪͦͫͭͦΤ ζͦ ͎͙ͪ͊ͤ;͔͙͔ͫ͟η ͙  ζͅ ͯͤ͟ͼ͙ͦͤ͊͡Έͤ·͔η ͅ ͊ͭͦͪ͟·Σ ͍ͫͨͦͫͦ͋ͫͭͯΌ΅͙͔ 

͚͍ͪ͊ͫͫͭͪͦͫͭͯ  π ͤ ͙͔͊ͨͪͣͪΣ ͔͔ͨͪ͒ͣͤͫͭͪͯ͊͡Έͤ͊Ύ ͙͒ͫͺ͙ͦͪΎΣ ͙ͫͤ͒ͪͦͣ ͻ͙ͪͦͤ;͔͚ͫͦ͟ ͙ͯͫͭ͊ͦͫͭ͡ ͙͙͡ 

͙͎͙ͣ͊͡;͔͙͚ͫ͟ Ήͤͼ͔ͺ͙͊ͭ͡Τ ͎͙ͦͪ͊ͤ;͔͙͚ͫ͟ ͍͊͒͟͡ ͍ ͍ͦͫͤͦͯ ζͅ ͯͤ͟ͼ͙ͦͤ͊͡Έͤ·ͻ ͤ͊ͪͯ΄͔͙͚ͤη π ͤ ͙͔͊ͨͪͣͪΣ 

΄͙ͦ͘ͺ͔͙ͪͤΎΣ ͙͋ͨͦ͡Ύ͔ͪͤͦ ͊ͺͺ͔͙͍͔ͭͤͦ͟ ͚͍ͪ͊ͫͫͭͪͦͫͭͦΣ ͔͔͙͒ͨͪͫͫΎΤ ͎͙ͦͪ͊ͤ;͔ͫ͊͟Ύ ͍ͦͫͤͦ͊  ͪ ͚͍͊ͫͫͭͪͦͫͭ 

͔͚͍͙͙ͤͪͦͪ͊ͭ͘Ύ π ͤ ͙͔͊ͨͪͣͪΣ ͙ͫͤ͒ͪͦͣ ͔́ͯͪͭͭ͊Σ ͙͊ͯͭͣ͘Σ ˿˨ˤ˥Τ ͍͙͡Ύ͙͔ͤ ζͦ ͎͙ͪ͊ͤ;͔͎ͫͦͦ͟η ͙ ͙͡ 

ζͅ ͯͤ͟ͼ͙ͦͤ͊͡Έ͎ͤͦͦη ͔͍͙͊͋ͦ͊ͤ͘͡Ύ ͤ͊ ͔ͫͣΈΌ π ͤ ͙͔͊ͨͪͣͪΣ ͔͔͙͒ͨͪͫͫΎ ͍ ͔ͫͣΈ͔Σ ͍ͫΎ͊ͤͤ͊͘Ύ ͫ ͔͋ͪ͒ͦͣ ͯ 

͎ͦ͒ͤͦͦ ͙͘ ͔͔ ;͔͍ͤͦ͡Φ  

˻ͫͭͪͦͭ͊ ͍͙͍͔͙ͦͤͤͦͤ͘͟Ύ ͙͍ͫͣͨͭͦͣͦ ͍ ͼ͔ͦͣ͡ ͙͎͙͙͔ͫͤ͊ͪͯͭ͘͡ ͦ ͙͔ͨͦͫ͟ ͔͚ͤͦͭͦͪͦ͟ ͍͚ͦͫͤͦͤͦ 

͎͙ͦͪ͊ͤ;͔͚ͫͦ͟ ͍ͦͫͤͦ· ͒͡Ύ ͙͔͔͙ͣͤͤ͘Ύ ͍͔͔͙ͨͦ͒ͤΎΦ ˻͒ͤ͊ͦ͟ Ήͭͦ ͔ͤ ͍͔͎ͫ͒͊ ͦ͋Ύ͔͊ͭ͘͡Έͤͦ ͭ͊͟Σ ͨͦͭͦͣͯ ;ͭͦ 

͔ͦͫͭͪͦ ͍͙͍͔͙͔ͦͤͤͦͤ͘͟ ͙͍ͫͣͨͭͦͣͦ ͔ͣͦ͗ͭ ͍͙ͦͤ͊ͭ͘͟Έ ͔ͨͦͫ͡ ͎ͦͫͭͪͦͦ ͔ͫͭͪͫͫ͊Σ ͙͔ͤ͊ͨͪͣͪΣ ͦͫͭͪ·͚ ͙ͣͯͭͣ͘Φ 

˻ͫ ͍͙ͭ͊ͤͦͣͫΎ ͤ͊ ͍ͦͨͪͦͫ͊ͻ ͔͚͒ͭͫͦ͟ ͔͚͙ͤͪͦͨͫͻ͙͙͙͊ͭͪΣ ͤ͊;͍͊Σ ͚͍ͪ͊ͫͫͭͪͦͫͭ͊ ͙͙͊ͯͭͫͭ;͔͎ͫͦͦ͟ ͔ͫͨͭͪ͊͟ 

ό͙͊ͯͭͣ͊͘Σ !{5ύ κ ˢ͙ͯͭͣ͘ ͍ ͤ͊ͫͭͦΎ΅͔͔ ͍͔ͪͣΎ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭͫΎ ͊͟͟ Ϧ͔͔ͪ͊ͣͪͤͦ͘ϦΣ ͊ ͔ͤ Ϧ͔͎͙͊ͭͦͪ͊͟͡Έ͔ͤͦϦ 

͚͍ͪ͊ͫͫͭͪͦͫͭͦΣ ͫ ͔͔ͨͦ͊͊ͭͣ͘͟͡ ͔͙ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤͦͫͭ с ͤ͊ мллл ͔͔͚͒ͭ ό͙͘ ͔͍͙ͤ͒͊ͤͻ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ ͍ 

ˤ͔͙͙͙͙ͦ͋ͪͭ͊ͤ͟͡ ͙ ˿̊ˢύ Φ ˽ ͔͍ͪͦͤ͊;͊͡Έͤͦ ͔͎ͨͪ͒ͨͦ͊͊ͦͫ͡͡ΈΣ ;ͭͦ ͙͊ͯͭͣ͘ ͍ͦͫͤͦ·͍͔͊ͭͫΎ ͤ͊ ͙͔ͪͦ͒ͭ͡Έͫͦͣ͟ 

͍͔͔͙͙ͨͦ͒ͤ π ζͻͦͦ͒ͤ͊͡Ύ ͣ͊ͭΈηΦ ʕ ͙͍͔͙͔ͦͤͤͦͤ͘͟ Ή͙͔͙͙ͨͨͫ͡ ͯ ͔͙ͭͪͭ ͔͔͚͒ͭ ͫ ͙͊ͯͭͣͦͣ͘ ͍ͦ ͍͔͔͙ͪͣͤ ͋·ͦ͡ 

͙ͦ͒ͤͣ ͙͘ ͔͍ͨͪ·ͻ ͙͍ͨͪͤ͊ͦ͘͟ ͎ͭͦͦΣ ;ͭͦ ͯ Ή͎ͭͦͦ ͚͍ͪ͊ͫͫͭͪͦͫͭ͊ ͋·͊͡ ͔͚͙͎͙ͤͪͦ͋ͦͦ͡;͔ͫ͊͟Ύ 

͍ͦͫͤͦ͊Φ ˥ ͔͔͙ͤͭ;͔͙͔ͫ͟ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͙͔͋ͤ͘͡ͼ͍ͦ ͙ ͔ͨͦͫ͒ͯ͡Ό΅͙͔ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͍ ͔ͫͣΈ͔ ͍͔͙͙ͨͦ͒ͭͪ͒͡ 

͍·ͫͦͯ͟Ό ͔͔ͤ͊ͫ͒ͯͣͦͫͭ͡Έ ͙͊ͯͭͣ͊͘ ͙ ͔͔͋ͦ͡ ΄͙ͪͦͯ͟Ό ͔ͣͦ͒͡Έ ͍͙͙ͪ͊ͭ͘Ύ ͔͔͚͍ͫͣͫͭ͊ ͺ͔͙͍ͤͦͭͨͦΣ ͙ͨͪ 

ͦͭͦͪ͟·ͻ ͋ ·͙͡ ͊ͭͪͦͤͯͭ͘· ͙͋ͦ͡ ͍ͤ͊·͙͟ ͦ͋΅͔͙ͤΎΣ ͙͋ͦ͡ ͫͦͼ͙͙͊͊͘͡ͼ͙ΎΦ ́ ͔ͯ͟΅͙͔ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ 

͍͔ͤ͊ͨͪ͊ͤ͡· ͤ͊ ͙ͨͦͫ͟ ͎͔͍ͤͦΣ ͍͔͍͔ͦͭͭͫͭͤͤ·ͻ ͊͘ ͍·͙͔ͫͦ͟ ͦͼ͔͙ͤ͟ [h5Σ ͦͭͦͪ͟·͔ ͍ ͤ͊ͫͭͦΎ΅͔͔ ͍͔ͪͣΎ 

ͤ͊ͻͦ͒ΎͭͫΎ ͤ͊ нvΣ тvΣ мсt ͙ мтtΦ ˸ ͎͙͊ͤͭͤͦπͪ ͔ͦͤ͊ͤͫͤ͊͘Ύ ͔͙ͫͨͭͪͦͫͦͨ͟͟Ύ ͙ ͍·͍͊ͤͤ͘·͔ ͔ͨͦͭͤͼ͙͊͡· ό9wtύ 

͙ ͎͙͔͒ͪͯ ͔ͣͭͦ͒· ͔͚͍͙͙ͤͪͦͯ͊͊͘͘͡ͼ͙͙ ͙ͨͪ ͙͔͊ͯͭͣ͘ ͨͦ͊͘͟·͍͊Όͭ ͎͙ͨ͊ͭͦͦ͡;͔͔ͫͦ͟  ͅ ͯͤ͟ͼ͙͙͍͙͔ͦͤͪͦ͊ͤ ͍ 

͍͔ͪͻ͔͚ͤ ͍͙ͫͦ;͚ͤͦ ͔͋ͦͪͦ͒͘Σ ͍͔͔͔͍͙͚ͪͭͤͦ͒ͤͦ ͔͋ͦͪͦ͒͘ ό͍͔͍͔ͦͭͭͫͭͤͤͯΌ ͊͘ ͙͍͙͔ͦ͒ͪͦ͊ͤ͟ ͙͡ͼ͊ύΣ 

͙͙͔ͣͤ͒͊ͤ͡ ό͍͔͍͔ͦͭͭͫͭͤͤͯΌ ͊͘ Ήͣͦͼ͙ͦͤ͊͡Έ͔ͤͦ ͍͙͔ͪ͊ͫͨͦͤ͊͊ͤ͘ ͙ ͨ͊ͣΎͭΈύ ͙ ͍͔͔͙ͤͭͪͦͣ͒͊͡Έ͚ͤͦ 

͔ͨͪͺͪͦͤͭ͊͡Έ͚ͤͦ ͔ͦͪ͟  ό͍͔͍͔ͦͭͭͫͭͤͤ͊Ύ ͊͘ ͫͦͼ͙͊͡Έ͔ͤͦ ͙͔ͨͦͤ͊ͤ͘ ͙ Ήͣͦͼ͙ͦͤ͊͡Έ͔ͤͦ 
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͔͎͙͍͙͔ͪͯͪͦ͊ͤ͡ύΦ ˹ ͔͍͙͔͒͊ͤ ͔͙ͨͦ͊͊ͭ͘͟͡ ͙͊ͯͭͣ͊͘ ͎͍ͦͦͪΎͭ ͦ  ͫͦͦͭͤͦ΄͔͙͔ͤ ͍ͨͦͦ͡ уΥ н ͣ͊͡Έ;͙͍ͦ͟ ͙ 

͔͍͒ͦ;͔͟Φ  ˸ ͎͙͔ͤͦ ͔͙͒ͭΣ ͦͭͦͪ͟·͔ ͍ ͤ͊ͫͭͦΎ΅͔͔ ͍͔ͪͣΎ ͙͎͙͍͒͊ͤͦͫͭͪͦ͊ͤ· ͊͟͟ ͤ͊ͻͦ͒Ύ΅͙͔ͫΎ ͍ 

͙͙͊ͯͭͫͭ;͔ͫͦͣ͟ ͔͔ͫͨͭͪ͟Σ ͙͔ͣΌͭ Lv ͍ ͤͦͪͣ͊͡Έͤͦͣ ͙͔͒͊ͨ͊ͦͤ͘Φ ˾ Ύ͒ ͔ͫͨͼ͙ͺ͙;͔͙ͫ͟ͻ ͙͚͊ͤͦͣ͊͡Σ ͔͊ͣͭͤͦ͘ ͤ͊ 

ͻ͔ͪͦͣͦͫͦͣ мрΦ 

͙͔͙̏ͨͨͫ͡Ύ ͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤ͊ ͙ͨͪ ͙͔͊ͯͭͣ͘ ͙ ͤ͊͋͡Ό͔͒͊ͭͫΎ ͯ  мт҈ ͙͡ͼ ͫ ͙ͭ͊ͣ͟ 

͙ͨͫͻ͔͍͎͙ͦͤͪͦͪͦ͡;͔͙ͫͣ͟ ͚͍ͪ͊ͫͫͭͪͦͫͭͦͣ ͍ ͔ͭ;͔͙͔ͤ ͙ͻ ͙͙͗ͤ͘Σ ͫ ͔͔͋ͦ͡ ͍·͚ͫͦͦ͟ ;͚͊ͫͭͦͭͦ ͯ ͙͡ͼ ͫ 

͙͔͒ͦͨͦͤͭ͡͡Έͤ·͙ͣ ͔ͫͪΈ͔ͤ͘·͙ͣ ͔͙ͨͪͦ͋ͣ͊ͣ͡ ͍ ͦ͋ͯ;͔͙͙ͤ όͤ͊;͊ͦ͡ ;͊ͫͭͦ ͋·͍͔͊ͭ ͍ ͔ͨͦ͒ͤͣ͘ ͔͍͔͒ͭͫͭ ͙ 

͍ͨͦ͒ͪͦͫͭͦͦͣ͟ ͍͔ͦͪ͊ͫͭ͘ύΦ ˿ ͯ΅͔͍͔ͫͭͯͭ ͔͔͔ͦͨͪ͒ͤͤ͊͡Ύ ͊ͫͫͦͼ͙͊ͼ͙Ύ ͙͊ͯͭͣ͊͘ ͫ ͔ͭͯ͋ͪͦͤͦͣ͘ ͔ͫͪͦͦͣ͘͟͡ ͙ 

͔ͦͫͦ͋ͤͤͦ ͎ͦ͒͊͟ ͎͊ͣ͊ͪͭͦͣ· ͤ͊ͻͦ͒ΎͭͫΎ ͍ ͍͙ͫͦ;͚ͤͦ ͙ͦ͋͊ͫͭ͡Φ ˤ ͤ͊ͫͭͦΎ΅͔͔ ͍͔ͪͣΎ ͨͦ͊͊ͤͦ͘͟Σ ;ͭͦ ͪ͊ͤͤΎΎ 

͙͎͙͒͊ͤͦͫͭ͊͟ ͙͊ͯͭͣ͊͘ ͍ ͍͔ͦͪ͊ͫͭ͘ н ͙͙͡ о ͔ͭ͡ Ύ͍͡Ύ͔ͭͫΎ ͒ͦͫͭ͊ͭͦ;ͤͦ ͔͚ͤ͊͒͗ͤͦΦ  

˿˨ˤ˥ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ ͤ͊͋ͦͪ ͍͔͔ͨͦ͒ͤ;͔͙ͫ͟ͻ ͙͍ͫͣͨͭͦͣͦΣ ͍ ͦͭͦͪ͟·ͻ ͨͪͦΎ͍͡Ύ͔ͭͫΎ 

͙ͣͨͯ͡Έ͙͍ͫͤͦͫͭΈΣ ͔͍͙͔ͤͤͣ͊ͭ͡ΈͤͦͫͭΈ ͙ ͎͙͔͙͍ͨͪ͊ͭͤͦͫͭ͟ΈΣ ͔͔ͤͪ΄͙͔ͭ͡ΈͤͦͫͭΈ ͙ ͔͚͍͋ͫͨͦͦͫͭͦ͟Σ 

ͨͪͦΎ͍͡ΎΌ΅͔͔ͫΎ ͍ ͍͙͎͔͒͊ͭ͡Έ͚ͤͦ ͫͺ͔͔ͪΦ ʕ  ͍͙͙͙͊ͫͣͦͫͭ͘ ͦͭ ͔͔͔͙ͦͨͪ͒ͤ͡Ύ ͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤͦͫͭΈ ͍ͫͦͫͭ͊͡Ύ͔ͭ 

мπр҈ ͦͭ ͔͔͙ͤ͊ͫͤ͡Ύ ΄ͦ͟͡Έ͎ͤͦͦ ͍ͦͪ͊ͫͭ͊͘Σ ͙ͨͪ;͔ͣ ͔͔͋ͦ͡ ͭΎ͔͔͗ͦ͡ ͎͙͔͙͔͙ͨͪͤͭ͟;͔͔ͫͦ͟ ͚͍ͪ͊ͫͫͭͪͦͫͭͦ 

͍͔ͫͭͪ;͔͊ͭͫΎ ͙͔ͨͪͣͪͤͦ ͯ м҈ ͔͔͙ͤ͊ͫͤ͡ΎΦ ʕ ·͙͔ͫͦ͟ ͔ͭͣͨ· ͙ͦͨͨͦ͘ͼ͙͎ͦͤͤͦͦ ͍·͘·͍͊Ό΅͔͎ͦ ͚͍ͪ͊ͫͫͭͪͦͫͭ͊Σ 

͚͍ͪ͊ͫͫͭͪͦͫͭ͊ ͍͔͔͙ͨͦ͒ͤΎΣ ͚͍ͪ͊ͫͫͭͪͦͫͭ͊ ͔͙ͤ͊ͫͭͪͦͤΎ ͙ ͦͫͦ͋·͔ ͙ͭͪͯ͒ͤͦͫͭ ͍ ͦ͋ͯ;͔͙͙ͤ ;͊ͫͭͦ ͫͦͫͯ΅͔͍ͫͭͯΌͭ 

ͫ ˿˨ˤ˥Φ  

˹͊ͪͯ΄͔͙͔ͤ ͔ͪ;͙ Ύ͍͡ΎΌͭͫΎ ͙͔͔ͤ͊͋ͦ͡ ͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤ·͙ͣ ͔͙͊͒ͪ͗͊ͣ͘͟ ͍͙͙ͪ͊ͭ͘ΎΣ ͤ͊͋͡Ό͔͒͊ͣ·͙ͣ 

͋ͦ͡Έ΄͙͍ͤͫͭͦͣ ͔͙͍ͨ͒͊ͭͪͦΦ ˻ ͔͔͔͙͔ͨͪ͒ͤ͡ ͙ ζ͒ ͍͔ͦͫͭͦͪͤͦͫͭΈη ͭ ͎ͦͦΣ ;ͭͦ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ 

ͤ͊͘;͙͔ͭ͡ΈͤͯΌ ͔͊͒ͪ͗ͯ͘͟ ͍ ͔ͪ;͙ ͙ ͣ·΄͔͙͙ͤ͡Σ ͔ͨͪͦ͒ͦ͗͊ͭ͡ ͍ͦͫͭ͊͊ͭΈͫΎ ͔͔ͨͪ͒ͣͭͦͣ ͔͙ͦ͋ͫͯ͗͒ͤΎ 

͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ ͙ ͍͙ͤͦͫͭ ͍͊͒͟͡ ͍ ͍͙͔͊ͪ͊͋͡ΈͤͦͫͭΈ ͔͙ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤͦͫͭ Ή͙ͭͻ ͤ͊ͪͯ΄͔͙͚ͤ ͯ сπмр҈ ͯ ͔͔͚͒ͭ 

͒ͦ΄ͦ͟͡Έ͎ͤͦͦ ͍ͦͪ͊ͫͭ͊͘Φ ˨ ͡Ύ ͔ͭͻΣ ͯ ͎ͦͦ͟ ͦ;͔ͤΈ ͙ͫ͡Έͤ͊Ύ ͔͊͒ͪ͗͊͘͟ ͍ ͍͙͙ͦͫͨͪͣ;͙͍͚ͦ ͙͙͡ ͍·͙͔ͪ͊ͭ͘͡Έ͚ͤͦ 

͔ͪ;͙Σ ͫͯ΅͔͍͔ͫͭͯͭ ͋ͦ͡Έ΄͊Ύ ͍͔ͪͦΎͭͤͦͫͭΈ ͔͙ͨͪͦ͒ͦ͗ͤ͡Ύ ͔͚ͭͪͯ͒ͤͦͫͭ ͍ ͔͙ͨͪͦ͒ ͦ͋ͯ;͔͙ͤΎΣ ͤͦ ͔͒͊͗ ͔ͭΣ ͯ ͎ͦͦ͟ 

͔͔͋ͦ͡ ͣΎ͎͙͔͟Σ ͤͦ ͔͔͔ͦͨͪ͒ͤͤ͡·͔ ͔ͨͪͦ͋ͣ͡· ͍ ͍͔ͦͪ͊ͫͭ͘ пπр ͔ͭ͡Σ ͨͦͻ͔ͦ͗Σ ͎͒ͦͦͤΎΌͭ ͍ ͍͔ͦͪ͊ͫͭ͘ у ͔ͭ͡ ͍͙ͫͦͻ 

͍͔͙͍ͫͪͫͭͤͦ͟Σ ͤͦ ͎ͣͦͯͭ ͍͔ͫ ͔΅͔ ͙͔ͣͭΈ ͤ͊ͪͯ΄͔͙ͤΎ ͔ͪ;͙ ͙ ͍ͤ͊·͊͟ͻ ͎͙ͪ͊ͣͦͭͤͦͫͭΣ ͔ͦͫͦ͋ͤͤͦ ͙͙͔ͨͦͤͣ͊ͤ 

;͔͙ͭͤΎ ͍ ͍͔ͦͪ͊ͫͭ͘ мс ͔ͭ͡Φ 

ˮͯ͘;͔͙͔ͤ ͔ͪ;͔͍·ͻ ͔͔͊͒ͪ͗͘͟ ͯ оπͻ ͒ ͔͔͚ͭ ͨͦ͊͊ͦ͘͟͡Σ ;ͭͦ ͯ ру҈ ͋·͊͡ ͔ͨͪͦ͋ͣ͊͡ ͍͔͔͙ͨͦ͒ͤΎ ͨͦ 

͍͔͙ͫͪ͊ͤͤΌ ͫ ͦ ͍͒ͦͪͦ͘·͙ͣ ͔͒ͭΈ͙ͣ π  мп҈Φ ˨ ͎ͦͦͫͪͦ͡;ͤ·͔ ͙ͫͻͦ͒ͤ·͔ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͍·͔ͪ͊͗ͤͤ·ͻ 

ͤ͊ͪͯ΄͔͙͚ͤ ͔ͪ;͙Σ ͎ͦ͒͊͟ ͔͚͍͍͊͒ͫͭͦ͊ͤ͘· ͍ͤ͊·͙͟ ͍͙ͦͫͨͪΎ͙ͭΎ κ ͙͙ͨͦͤͣ͊ͤΎΣ ͯ͊͘͟·͍͔͊ͭ ͤ͊ ͻ͙ͪͦͤ;͔͔ͫͦ͟ 

͔͍͙͔͊͋ͦ͊ͤ͘͡Φ  ˻ ͍͙͔ͭͫͯͭͫͭ ͔͍͚͊͒͊ͭͤͦ͟ ͙͔ͫͫͭͣ· ͍ͫΎ͙͘ ͙ͨͪ ͪΎ͔͒ ͚͍ͪ͊ͫͫͭͪͦͫͭ ͍͙͙ͪ͊ͭ͘Ύ π ͤ ͙͔͊ͨͪͣͪΣ 

͙͊ͯͭͣ͘Σ ͭΎ͔͗͡·͚ ͼ͔͔ͪ͋ͪ͊͡Έͤ·͚ ͙ͨ͊ͪ͊͡; π ͫ ͍͔ͨͦͫͦ͋ͫͭͯͭ ͔ͤ ͭͦ͡Έͦ͟ ͔͍͔͍͔ͤͯ͒ͦͭͦͪͤͤͦͣͯ͡ ͍͔͔͙ͨͦ͒ͤΌ 

͔͔ͪ͋ͤ͊͟Σ ͤͦ ͙ ͙ͦ͗ͭͫ͡Ύ ͔͔͔͋ͪͣͤͣ ͙͔ͪͦ͒ͭ͡Έ͚ͫͦ͟ ͊͋ͦͭ͘· ͙ ͯΎ͍͙͙ͣͦͫͭ͘ ͔͔ͪ͋ͤ͊͟Φ h/5 ό͍ͦͣͦ͗ͤͦ͘Σ 

ͤ͊ͪͯ΄͔͙ͤΎ ͙ͦͦͪ͒ͤ͊͟ͼ͙͙ ͍͙͙ͪ͊ͭ͘Ύύ ͔͔ͦͨͪ͒͡Ύ͔ͭͫΎ ͤ͊ ͍͔ͦͫͤͦ ͦͭ͊͊͘͟ ͦͭ ͙͔͔͙ͨͪͦ͋ͪͭͤΎ ͍ͤ͊·͍ͦ͟ ͊͟͟ ͍ 

͎ͪͯ͋·ͻΣ ͭ͊͟ ͙ ͍ ͙ͭͦͤ͟ͻ ͍͙͔͙͒͗ͤΎͻΣ ;ͭͦ ͔ͤ ͦ͋ΆΎ͙ͫͤͣͦ ͤ͊ ͍͔ͦͫͤͦ ͤ͊ͪͯ΄͔͙ͤΎ ͦ͋΅͔͎ͦ ͦ͋ͯ;͔͙ͤΎΦ  ̏ ͭ͊ 

͔ͨͪͦ͋ͣ͊͡ ͍͙͙ͪ͊ͭ͘Ύ ;͊ͫͭͦ ͔ͯͨͯͫ͊ͭͫ͟Ύ ͙͘ ͍͙͒ͯΣ ͤͦ ͔ͣͦ͗ͭ ͦ͊͊ͭ͘͟Έ ͤ͊͘;͙͔ͭ͡Έ͔ͤͦ ͍͙͡Ύ͙͔ͤ ͤ͊ ͙͗ͤ͘Έ ͔͔͚͒ͭΣ 

ͨͦͫͦ͟͡Έͯ͟ ͙ͦͤ ͙ͦ͘ ͍͔ͫͻ ͙ͫ͡ ͨ·ͭ͊ΌͭͫΎ ͙͍ͨ͊ͤͪͦ͊ͭ͡ΈΣ ͎͙͍ͦͪ͊ͤͦ͘·͍͊ͭΈ ͙ ͍·ͨͦͤ͡ΎͭΈ ͭͦΣ ;ͭͦ ͔͎ͦ͟͡ ͒͡Ύ 

͎͙ͣͤͦͻ ͙ͻ ͍͔͙͍ͫͪͫͭͤͦ͟Φ ˻͔͔͙͍͋ͫͫͫͤͦ π ͟ ͦͣͨͯ͡Έ͙͍͔ͫͤͦ ͚͍ͪ͊ͫͫͭͪͦͫͭͦ ;͊ͫͭͦ ͊ͫͫͦͼ͙͙͔ͪͯͭͫΎ ͫ ͣΎ͎͙͙ͣ͟ 

͔͍͎͙ͤͪͦͦ͡;͔͙͙ͫͣ͟ ͙͙ͨͪͤ͊͊ͣ͘͟ ͙ ͔ͨͦ͒ͪ͊͒͘͡Ύ͔ͭͫΎ ͤ͊ ͙ͭͪͯ͒ͤͦͫͭ ͫ ͣͦͭͦͪͤ·ͣ ͙͍͙͔ͨ͊ͤͪͦ͊ͤͣ͡Σ 

ͦ͋ͯ;͊Ό΅͙͙ͣ ͔͍͔ͨͦͫ͒ͦ͊ͭ͡͡ΈͤͦͫͭΎ͙ͣ ͍͙͔͙͒͗ͤΎ ͙͙͡ ͍·͔͙ͨͦͤͤ͡Ύ ͍͙͔͙͚͒͗ͤΣ ͎ͦ͒͊͟ ͔͚͍͍͊͒ͫͭͦ͊ͤ͘· ͍͔ͫ 

͙ͭͪ ͍ͫͦͫͭ͊͡ΎΌ΅͙͔ Ή͎ͭͦͦ ͨͪͦͼ͔ͫͫ͊ ό;͊ͫͭͦ ͙ͫͨͦ͡Έ͔ͯͭͫ͘Ύ ͔͙ͭͪͣͤ ͙͙͒ͫͨͪ͊ͫ͟ΎύΦ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

1. ˭͍͔͊͊͒ͤͦ͟ ˹Φ ˹Φ ˴͊͟ ͤ͊ͯ;͙ͭΈ ͔͔ͪ͋ͤ͊͟ ͯ;͙ͭΈͫΎΥ ˹͔͚͙ͪͦͨͫͻ͎͙ͦͦ͡;͔͙͔ͫ͟ ͍ͦͫͤͦ· ͯ;͔͚͋ͤͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΦ 

ς ˸ΦΥ ˥̏˻́ˢ˾π˸ ͔͙͒͊Σ нлнмΦ 

2. ˣ͊΄͙ͤ͊ ˤΦ ˸Φ ˨͔ͭͫ͊͟Ύ ͙ͨͫͻ͙͙͊ͭͪΎΥ ˾͍͍ͯͦͦ͒ͫͭͦ͟ ͒͡Ύ ͍ͪ͊;͔͚Φ ς ˸ΦΥ ˸ˮˢΣ нлмрΦ 
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3. ˣ͔͍ͦͯͫͦ͊͡ ˩Φ ˨ΦΣ ˹͙͍͊ͤͦͪͦ͊͟ ˸Φ ̑Φ ˹ ͔͍͎͙ͪͦͦ͡Ύ ͙ ͙ͨͫͻ͙͙͊ͭͪΎ ͔͎͒ͭͫͦͦ͟ ͍ͦͪ͊ͫͭ͊͘Φ ς ˸ ΦΥ ˸˩˨͔ͨͪͫͫπ

͙ͤͺͦͪͣΣ нлмтΦ 

4. ˴͔͍ͯͤͦ͊͘͟ ˶Φ ˸Φ ˿ ͍͔͔ͦͪͣͤͤ·͔ ͨͦ͒ͻͦ͒· ͟ ͙͎͙͔͒͊ͤͦͫͭ͟ ͙ ͔͡;͔͙ͤΌ ͚͍ͪ͊ͫͫͭͪͦͫͭ ͙͙͊ͯͭͫͭ;͔͎ͫͦͦ͟ 

ͫͨ ͔ͭͪ͊͟Φ κκ ˬͯͪͤ͊͡ ͔͍͎͙͙ͤͪͦͦ͡ ͙ ͙ͨͫͻ͙͙͙͊ͭͪ ͙ͣΦ ˿Φ˿Φ ˴͍ͦͪͫ͊ͦ͊͟Φ ς нлннΦ ς ́Φ мннΣ Ѕ сΦ 

ϭˮ͍͊ͣ͊ͤͦ͡ ˸., 2025 

 

 

 

 

˴͔͍ͯͪ͊ͣ͋͊ ˢͻ͔ͣͭ ˴͔͍͙ͯͪ͊ͣ͋͊;  

˽͔͍͔ͪͨͦ͒͊͊ͭ͡Έ ͊͟ͺ͔͒ͪ· ˥͙ͦͫͨͭ͊͡Έ͚ͤͦ ͔͙͙͙ͨ͒͊ͭͪ.˴͙͊ͤ͒͒͊ͭ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͤ͊ͯ͟ 

˥͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͔͙ͣ͒ͼ͙͙͚ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ ͙͔͙ͣͤ ˸·ͪ͊ͭ͊ ˥͊ͪͪ·͔͍͊ 

ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 

 

˽˹˩ˤ˸˻˹ˮ̒ ̂ ˾˩ˣ˩˹˴ˢΥ ˾˻˶̎ ˮ ˭˹ˢ̉˩˹ˮ˩ ˤˢ˴̇ˮ˹ˢ̇ˮˮ ˽˾˻́ˮˤ ˥˾ˮ˽˽ˢ ˤ ˽˾˻̅ˮ˶ˢ˴́ˮ˴˩ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

˽͔͍͙ͤͣͦͤΎ ͔ͦͫͭ͊ͭͫΎ ͚ͦ͒ͤͦ ͙͘ ͍͔͒ͯ΅͙ͻ ͙ͨͪ;͙ͤ ͔͚͒ͭͫͦ͟ ͔͍͔͙͊͋ͦ͊ͣͦͫͭ͘͡ ͙ ͔͙ͫͣͪͭͤͦͫͭ ͍ͦ ͍͔ͫͣ 

͙͔ͣͪΦ ˭͔͍͙͔͊͋ͦ͊ͤ͡Σ ͔͍ͨͪ͒ͫͭ͊͡ΎΌ΅͔͔ ͚ͫͦ͋ͦ ͔ͦͫͭͪͦ ͙ͤͺ͔͟ͼ͙͔ͦͤͤͦ ͔͙͔ͨͦͪ͊͗ͤ ͔͎ͦ͡;͚ͤͦ ͔ͨ͊ͪͤͻ͙ͣ·Σ 

͔ͣͦ͗ͭ ͋·ͭΈ ͍·͍͊ͤͦ͘ ΄͙͙ͪͦͣ͟ ͔ͫͨͭͪͦͣ͟ ͎͔͍ͨ͊ͭͦͤͦΣ ͍͟͡Ό;͊Ύ ͔͙͙͋͊ͭͪ͟Σ ͍͙ͪͯͫ· ͙ ͎͙ͪ͋·Φ ˻͔ͫͦ͋ͦ 

͍͙͙͔ͤͣ͊ͤ ͔ͯ͒͡Ύ͔ͭͫΎ ͍ͫΎ͙͘ ͔ͣ͗͒ͯ ͍͙ͪͯͫͤ·͙ͣ ͔͙ͪͫͨͪ͊ͭͦͪͤ·͙ͣ ͙ͤͺ͔͟ͼ͙Ύ͙ͣΣ ͍ ;͙͊ͫͭͤͦͫͭ ͎͙ͪͨͨͦͣΣ ͙ 

͔ͨͦͫ͒ͯ͡Ό΅͙ͣ ͍͙͙͔ͪ͊ͭͣ͘ ͔͙͋͊ͭͪ͊͟͡Έ͚ͤͦ ͔͍͙͙ͨͤͣͦͤ ͙͙͡ ͍͙͚ͪͯͫͤͦ ͔͍͙͙ͨͤͣͦͤΣ ͍·͍͚͊ͤͤͦ͘ ͙ͫ͊ͣͣ 

͎͙ͪͨͨͦͣΦ ˨͊ͤͤ͊Ύ ͫͭ͊ͭΈΎ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭ Ή͙͎͙ͭͦͦ͡ΌΣ ͺ͊ͭͦͪ͟· ͙ͪͫ͊͟ ͙ ͔͋ͪͣΎ ͔͍͙͙ͨͤͣͦͤ ͍ ͔͒ͭͫͦͣ͟ 

͍͔ͦͪ͊ͫͭ͘Σ ͊ ͔ͭ͊͗͟ ͨͦ͒;͔͙͍͔ͪ͊ͭ͟ ͙͙ͪͭ͟;͔ͫͯ͟Ό ͪͦ͡Έ ͔͔͎͚͗ͦ͒ͤͦ ͍͊͟ͼ͙ͤ͊ͼ͙͙ ͙͍ͨͪͦͭ ͎͙ͪͨͨ͊ ͊͟͟ 

Ήͺͺ͔͙͍͎ͭͤͦͦ͟ ͙͔ͤͫͭͪͯͣͤͭ͊ ͔͍͙ͨͪ;͚ͤͦ ͨͪͦͺ͙͙͙͊ͭ͟͟͡Σ ͍͔͎ͤ͊ͨͪ͊ͤͤͦͦ͡ ͤ͊ ͙͔͙͔ͫͤ͗ͤ ͔͍͔͙͊͋ͦ͊ͣͦͫͭ͘͡ 

͔͍͙͔͚ͨͤͣͦͤ ͙ ͔͔ ͔͙͚ͦͫͦ͗ͤͤ͡ ͯ ͔͔͚͒ͭΦ 

 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡: 

͔͍͙ͨͤͣͦͤΎΣ ͔͔ͪ͋ͤͦ͟Σ ͎͙ͪͨͨΣ ͍͊͟ͼ͙ͤ͊ͼ͙ΎΣ ͨͪͦͺ͙͙͊ͭ͊͟͟͡Σ ͔͙ͦͫͦ͗ͤͤ͡ΎΣ ͒·ͻ͔͊ͭ͡Έͤ·͔ ͙ͨͯͭ. 

 

ˤ͍͔͔͙͔͒ͤ  

˽͔͍͙ͤͣͦͤΎΣ ͙͙͡ ͍͔͙͔ͦͫͨ͊ͤ͡ ͔͎͙͟͡ͻΣ ς Ήͭͦ ͔ͫͪΈ͔͔ͤͦ͘ ͙ͤͺ͔͟ͼ͙͔ͦͤͤͦ ͔͍͙͔͊͋ͦ͊ͤ͘͡Σ 

ͻ͔͙͊ͪ͊ͭͪͯ͘͟Ό΅͔͔ͫΎ ͔͙͔ͨͦͪ͊͗ͤͣ ͊͡Έ͍͔ͦ͡ ͙ ͙͔͙ͤͭͪͫͭͼ͙͊͡Έ͚ͤͦ ͙ͭ͊ͤ͟ ͔͎͙͟͡ͻΦ ˤ ͔͙͙ͨ͒͊ͭͪ;͔͚ͫͦ͟ 

͙͔ͨͪ͊ͭ͟͟ ͔͍͙ͨͤͣͦͤΎ Ύ͍͡Ύ͔ͭͫΎ ͔ͤ ͨͪͦͫͭͦ ;͊ͫͭ·ͣΣ ͤͦ ͙ ͔ͨͦͭͤͼ͙͊͡Έͤͦ ͙͔͎͗ͤͯͪͦ͗͊͘Ό΅͙ͣ ͫͦͫͭͦΎ͙͔ͤͣΦ 

˽ͦ ͒͊ͤͤ·ͣ ˤ͔͙͚ͫͣͪͤͦ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎ όˤ˻˭ύΣ ͔͍͙ͨͤͣͦͤΎ ͙͙ͫͭͦͪ;͔͙ͫ͟ ͙͔͊ͤͣ͊ͭ͘ ͔͍͔ͨͪͦ 

͔ͣͫͭͦ ͔͙ͫͪ͒ ͙ͨͪ;͙ͤ ͔͙ͫͣͪͭͤͦͫͭ ͔͔͚͒ͭ ͍ ͍͔ͦͪ͊ͫͭ͘ ͒ͦ ͨΎ͙ͭ ͔ͭ͡Σ ;ͭͦ ͨͦ͒;͔͙͍͔ͪ͊ͭ͟ ͔͔ ͎ͦ͋͊͡͡Έ͔ͤͦ 

͔͙ͣ͒ͼ͙͔ͤͫͦ͟ ͙ ͫͦͼ͙͊͡Έ͔ͤͦ ͤ͊͘;͔͙͔ͤΦ 

͙͎͙̏ͭͦͦ͡Ύ ͙ ͎͔͔ͨ͊ͭͦͤ͘Υ ˾͍͙͙͔͊ͭ͘ ͔͍͙͙ͨͤͣͦͤ ͯ ͔͔͚͒ͭ ͙ͨͦ͡Ή͙͎͙ͭͦͦ͡;ͤͦΦ ˹͙͔͔͊͋ͦ͡ ;͊ͫͭ·͙ͣ 

͔͙͋͊ͭͪ͊͟͡Έͤ·͙ͣ ͍͙͔ͦ͋ͯ͒ͭ͘͡Ύ͙ͣ Ύ͍͡ΎΌͭͫΎ Streptococcus pneumoniae ό͔͍ͨͤͣͦͦ͟͟͟ύΣ Haemophilus 

influenzae ͙ͭͨ͊ ō όIƛōύΣ ͙ Staphylococcus aureusΦ ˿͔͙ͪ͒ ͍͙ͪͯͫͤ·ͻ ͎͔͍͊ͤͭͦ ͍͔͒ͯ΅͔͔ ͔ͣͫͭͦ ͙͊ͤͣ͊͘Όͭ 

͔͙ͪͫͨͪ͊ͭͦͪͤͦ-͙ͫͤͼ͙͙ͭ͊͡Έͤ·͚ ͍͙ͪͯͫ ό˾˿ˤύΣ ͔͍͙͊͒ͤͦͪͯͫ·Σ ͔͔͍͍͙ͣͭ͊ͨͤͣͦͪͯͫ· ͙Σ ͔͍͋ͯͫͦͤͦ͘͡Σ ͍͙ͪͯͫ· 

͎͙ͪͨͨ͊Φ ˮͤͺ͔͟ͼ͙Ύ ͔ͣͦ͗ͭ ͙ͨͪͦͤ͊ͭ͟Έ ͍ ͔͎͙͔͟͡ ͙͊ͫͨͪ͊ͼ͙ͦͤͤ·ͣ ͔ͨͯͭͣΣ ͎͔͎͔ͣ͊ͭͦͤͤͦ ͙͙͡Σ ;ͭͦ ͙͔͔ͤ͊͋ͦ͡ 

͙͙ͭͨ;ͤͦΣ ͍ͦ͒ͯ͘΄ͤͦ-͔͊ͨ͟͡Έͤ·ͣ ͔ͨͯͭͣΦ 
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˾ͦ͡Έ ͎͙ͪͨͨ͊ ͍ ͍͙͙͙ͪ͊ͭ͘ ͔͍͙͙ͨͤͣͦͤΥ ˤ͙ͪͯͫ ͎͙ͪͨͨ͊ ͙͎͔ͪ͊ͭ ͍͚͒ͦͤͯΌ ͪͦ͡ΈΦ ˤͦ-͔͍ͨͪ·ͻΣ ͦͤ ͫ͊ͣ ͨͦ 

͔͔ͫ͋ ͔ͫͨͦͫͦ͋ͤ ͍·͘·͍͊ͭΈ ͔͍͙ͨͪ;ͤͯΌ ͍͙ͪͯͫͤͯΌ ͔͍͙ͨͤͣͦͤΌΣ ͦͭͦͪ͊͟Ύ ;͊ͫͭͦ ͔͔ͨͪͦͭ͊ͭ͟ ͭΎ͔͗ͦ͡ ͙ ͔ͣͦ͗ͭ 

͙͍͔͙ͨͪͫͭ ͟ ͦͫͭͪͦͣͯ ͔͙ͪͫͨͪ͊ͭͦͪͤͦͣͯ ͙͔͒ͫͭͪͫͫ-͙ͫͤ͒ͪͦͣͯ ό˻˾˨˿ύΦ ˤͦ-͍ͭͦͪ·ͻΣ ͙ Ήͭͦ ͙͔͔ͤ͊͋ͦ͡ 

͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤ·͚ ͫͼ͔͙͚ͤ͊ͪΣ ͎͙ͪͨͨ ͔ͫͦ͒͊ͭ͘ ͎͙͋͊ͦͨͪ͡Ύͭͤ·͔ ͍͙ͯͫͦ͡Ύ ͒͡Ύ ͍͙͙ͪ͊ͭ͘Ύ ͍͙ͭͦͪ;͚ͤͦ 

͔͙͋͊ͭͪ͊͟͡Έ͚ͤͦ ͔͍͙͙ͨͤͣͦͤΦ ˤ͙ͪͯͫ ͍͔͔ͨͦͪ͗͒͊ͭ ͔ͣͪͼ͔͊ͭ͡Έͤ·͚ Ή͙͔͙͚ͨͭ͡ ͒·ͻ͔͊ͭ͡Έͤ·ͻ ͔͚ͨͯͭΣ ͤ͊ͪͯ΄͊Ύ 

ͣͯͦ͟ͼ͙͙͊ͪͤ͡·͚ ͙͔ͪͤͫ͟͡ ς ͔͔͍͔ͫͭͫͭͤͤ·͚ ͔ͣͻ͙͊ͤͣ͘ ͊͘΅͙ͭ· ͔͎͙͟͡ͻΦ ˴͔ͪͦͣ ͎ͭͦͦΣ ͍͙ͪͯͫͤ͊Ύ ͙͍͙ͤ͊͘Ύ 

͍͔͔ͪͣͤͤͦ ͦͫ͊͋͡͡Ύ͔ͭ ͔ͣͫͭͤ·͚ ͙ ͙͔ͫͫͭͣͤ·͚ ͙͙͔ͣͣͯͤͭͭΣ ͔͎ͦ͋͡;͊Ύ ͙ͦͦͤ͊͘͟͡ͼ͙Ό ͙ ͙͍͙ͤ͊͘Ό 

͔͙͋͊ͭͪ͊͟͡Έͤ·ͻ ͎͔͍ͨ͊ͭͦͤͦ ό;͊΅͔ ͍͔͎ͫͦ ͔͍ͨͤͣͦͦ͊͟͟͟ύ ͍ ͙͙͔ͤ͗ͤ ͒·ͻ͔͊ͭ͡Έͤ·͔ ͙ͨͯͭΦ ̏ͭ͊ ͎͙ͨͦͫͭͪͨͨͦͤ͊͘Ύ 

͔͙͋͊ͭͪ͊͟͡Έͤ͊Ύ ͔͍͙ͨͤͣͦͤΎ ;͊ͫͭͦ ͻ͔͙͔͊ͪ͊ͭͪͯͭͫ͘͟Ύ ͔͙͔ͫͭͪͣͭ͡Έͤ·ͣ ͔ͭ;͔͙͔ͤͣ ͙ ͍·͙ͫͦͣ͟ ͙ͪͫͦͣ͟ 

͔ͭ͊͡͡Έ͎ͤͦͦ ͙ͫͻͦ͒͊Φ 

˭ͤ͊;͔͙͔ͤ ͍͊͟ͼ͙ͤ͊ͼ͙͙ ͙͍ͨͪͦͭ ͎͙ͪͨͨ͊Υ ˤ ͍͔͔ͫͭ Ή͚ͭͦ ͍ͫΎ͙͘Σ ͔͔͎͗ͦ͒ͤ͊Ύ ͍͊͟ͼ͙ͤ͊ͼ͙Ύ ͙͍ͨͪͦͭ ͎͙ͪͨͨ͊ 

͙͔͔ͨͪͦ͋ͪͭ͊ͭ ͔͎͙ͫͭͪ͊ͭ;͔͔ͫͦ͟ ͤ͊͘;͔͙͔ͤ ͍ ͔͙͙ͨ͒͊ͭͪ;͔͚ͫͦ͟ ͨͪͦͺ͙͙͔͊ͭ͟͟͡ ͔͍͙͙ͨͤͣͦͤΦ ˮ͙ͣͣͯͤ͊͘ͼ͙Ύ ͔ͤ 

ͭͦ͡Έͦ͟ ͔͍ͨͪ͒ͦͭͪ͊΅͔͊ͭ ͭΎ͔͔͗ͦ͡ ͔ͭ;͔͙͔ͤ ͎͙͚ͪͨͨͦͤͦ͘ ͙ͤͺ͔͟ͼ͙͙Σ ͤͦ ͙ ͤ͊͘;͙͔ͭ͡Έͤͦ ͙͔ͫͤ͗͊ͭ ͙ͪͫ͟ 

͍͙͙ͪ͊ͭ͘Ύ ͍ͫΎ͊ͤͤ͘·ͻ ͫ ͎͙ͪͨͨͦͣ ͔͍͙͚ͨͤͣͦͤΣ ͊͟͟ ͍͙ͪͯͫͤ·ͻΣ ͭ͊͟ ͙ ͔͙͋͊ͭͪ͊͟͡Έͤ·ͻΦ ̏ͭͦ ͔ͦͫͦ͋ͤͤͦ ͍͊͗ͤͦ 

͒͡Ύ ͔͔͚͒ͭ ͙͘ ͎ͪͯͨͨ ͍·͎ͫͦͦͦ͟ ͙ͪͫ͊͟Σ ͍͟͡Ό;͊Ύ ͔ͣ͊͒ͤ͡ͼ͔͍Σ ͔͔͚͒ͭ ͫ ͻ͙ͪͦͤ;͔͙͙ͫͣ͟ ͔͍͙͊͋ͦ͊ͤ͘͡Ύ͙ͣ ͔͎͙͟͡ͻ 

ό͙͔ͤ͊ͨͪͣͪΣ ͋ͪͦͤͻ͙͊͡Έ͚ͤͦ ͚͊ͫͭͣͦύΣ ͔͔ͫͪ͒;ͤͦ-͙ͫͦͫͯ͒ͫͭ·͙ͣΣ ͔͍͎͙ͤͪͦͦ͡;͔͙͙ͫͣ͟ ͤ͊ͪͯ΄͔͙ͤΎ͙ͣ ͙͙͡ 

͙͔ͣͣͯͤͦ͒ͺ͙ͼ͙ͭͤ·͙ͣ ͫͦͫͭͦΎ͙ͤΎ͙ͣΦ ˤ͊͟ͼ͙ͤ͊ͼ͙Ύ ͔ͭ͊͗͟ ͔ͫͦ͒͊ͭ͘ ͔͙͍ͦͭͤ͟͟͡͡·͚ ͙͙͔ͣͣͯͤͭͭ όϦ͙͙͔ͣͣͯͤͭͭ 

ͦͦͤ͊͟͟ϦύΣ ͊͘΅͙΅͊Ύ ͔ͭͻΣ ͭͦ͟ ͔ͤ ͔ͣͦ͗ͭ ͋·ͭΈ ͙͍͙ͨͪͭ ό͙͔ͤ͊ͨͪͣͪΣ ͔ͣ͊͒ͤ͡ͼ͔͍ ͒ͦ с ͔ͣͫΎͼ͔͍ύΦ ˨ͦ͊͊ͤͦ͘͟Σ ;ͭͦ 

͙͔͙͔ͫͤ͗ͤ ;͊ͫͭͦͭ· ͫͯ͡;͔͍͊ ͎͙ͪͨͨ͊ ͍ ͨͦͨͯ͡Ύͼ͙͙ ͍͔͔͒ͭ ͟ ͙͔͙ͫͤ͗ͤΌ ͎͙͙ͦͫͨͭ͊͊͘͡ͼ͙͚Σ ͍ͫΎ͊ͤͤ͘·ͻ ͫ 

͔͍͙͔͚ͨͤͣͦͤΦ ͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͍͊͟ͼ͙ͤ͊ͼ͙Ύ ͙͍ͨͪͦͭ ͎͙ͪͨͨ͊ Ύ͍͡Ύ͔ͭͫΎ ͔ͤͦͭΆ͔͔͚ͣͣͦ͡ ;͊ͫͭΈΌ ͔͚ͦͣͨͫͤͦ͟͟͡ 

͔͎͙͙ͫͭͪ͊ͭ ͨͦ ͋ͦͪΈ͔͋ ͫ ͔͍͙͔͚ͨͤͣͦͤ ͯ ͔͔͚͒ͭΣ ͤ͊ͪΎ͒ͯ ͫ ͍͊͟ͼ͙ͤ͊ͼ͙͔͚ ͙͍ͨͪͦͭ ͔͍ͨͤͣͦͦ͊͟͟͟ ͙ IƛōΦ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ  

1. ˹͙͙͟ͺ͍ͦͪͦ ˤΦ ˹ΦΣ ̑΅ͯ͟ ˹Φ ˨Φ ˮͤͺ͔͟ͼ͙ͦͤͤ·͔ ͔͙͋ͦͤ͘͡Υ ̂;͔͙͋ͤ͟Φ 2-͔ ͙͒͘Φ ˸͍ͦͫ͊͟Υ ˥̏˻́ˢ˾-˸͔͙͒͊Σ 

2022. 

2. ́͊ͭͦ;͔ͤͦ͟ ˤΦ ˴ΦΣ ˻͔͔ͪ͘ͼ͍͙͚ͦͫ͟͟ ˹Φ ˢΦ ˮͣͣͯͤͦͨͪͦͺ͙͙͊ͭ͊͟͟͡Φ 15-͔ ͙͒͘Φ ˸͍ͦͫ͊͟Υ ˽͔͙͒͊ͭͪ̌Σ нлнмΦ 

3. ˭͊ͻ͍͊ͪͦ͊ ˮΦ ˹ΦΣ ͍͎͍́ͦͪͦͦ͊ ́Φ ˸ΦΣ ͙ ͒ͪΦ ˽͔͍͙͙ͤͣͦͤ ͯ ͔͔͚͒ͭΥ ˿͍͔͔ͦͪͣͤͤ·͔ ͨͦ͒ͻͦ͒· ͟ ͙͎͙͔͒͊ͤͦͫͭ͟ ͙ 
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͔͡;͔͙ͤΌΦ ˸ ͍ͦͫ͊͟Υ ˸͔͙͒ͼ͙͔ͤͫͦ͟ ͙ͤͺͦͪͣ͊ͼ͙͔ͦͤͤͦ ͎͔͍͊ͤͭͫͭͦΣ нлнлΦ 

4. ˸͚͔͊ͪͫ ˨Φ ˽͙ͫͻ͎͙ͦͦ͡ΎΦ 12-͔ ͙͒͘Φ ˿͊ͤͭ͟-˽͔͔͎ͭͪ͋ͯͪΥ ˽͙͔ͭͪΣ нлмфΦ ό̏ͭͦ ͙͔ͨͪͣͪ ͔͔͙ͤͣ͒ͼ͙͚ͤͫͦ͟ ͙͎͙ͤ͟ 

͒͡Ύ ͍·͔͙ͨͦͤͤ͡Ύ ͍͊΄͔͎ͦ ͔͍͙ͭͪ͋ͦ͊ͤΎ ͦ ͙͙ͪ͊ͤͦͦ͋ͪ͊͘͘ύ 

5. ˮ͍͍͊ͤͦ ˮΦ ˮΦΣ ˽͔͍ͭͪͦ ˽Φ ˽Φ ˢͭͯ͊͟͡Έͤ·͔ ͍ͦͨͪͦͫ· ͔͚͒ͭͫͦ͟ ͨͯ͡Έ͎͙͙ͣͦͤͦͦ͡Φ ˿͊ͤͭ͟-˽͔͔͎ͭͪ͋ͯͪΥ 

˸͔͙͎͒ͤ͊͟Σ нлноΦ 

            ϭ ˴͔͍ͯͪ͊ͣ͋͊ ˢ., 2025 

 

 

 

 

̂˨˴Υ смс 

˸ͯ͟·͍ͣͦ͊ ˢ͎͖͔͘͟͡Έ ˨͎͔͗ͯͣ͊͡Έ͒·͔͍ͤ͊Σ 

˽͔͍͔ͪͨͦ͒͊͊ͭ͡Έ 

˥͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͔͙ͣ͒ͼ͙͎ͤͫͦͦ͟ ͙͍͔͙͔ͯͤͪͫͭͭ͊ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ ͙͔͙ͣͤ ˸·ͪ͊ͭ͊ ˥͙͔͍͊ͪͪ͊ 

͎Φ ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 
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ˢͤͤͦͭ͊ͼ͙Ύ 

ˤ ͫͭ͊ͭΈ͔ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭͫΎ ͪͦ͡Έ ͔͙͔͙͙ͨͦ͒ͦͭͪ͊ͨ͡͡ ό͔͡;͔͙ͤΎ ͎ͪΎ͘Ύ͙ͣύ ͍ ͔͚ͦͣͨͫͤͦ͟͟͡ ͔͙͙ͭͪ͊ͨ 

ͻ͙ͪͦͤ;͔͙ͫ͟ͻ ͔͍͒ͪͣ͊ͭͦͦ͘Φ ˢ͙͙ͤ͊ͪͯ͘͡ΌͭͫΎ ͔ͣͻ͙͊ͤͣ͘· ͔͚͍͙͒ͫͭΎ ͔͡;͔͋ͤ·ͻ ͎ͪΎ͔͚͘Σ ͙ͻ ͍͙͡Ύ͙͔ͤ ͤ͊ ͦ͗ͯ͟Σ 

͔ͦ͋ͣͤ ͍͔΅͔͍ͫͭ ͙ ͙ͣͣͯͤͤͯΌ ͙͔ͫͫͭͣͯΣ ͊ ͔ͭ͊͗͟ ͙͙ͤ͟͡;͔ͫ͊͟Ύ Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͙ͨͪ ͙ͪ͊͘͡;ͤ·ͻ ͺͦͪͣ͊ͻ 

ͦ͗ͤ͟·ͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡Φ  

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ  

͔͙͔͙ͨͦ͒ͦͭͪ͊ͨ͡͡ΎΣ ͎ͪΎ͔͔͘͡;͔͙͔ͤΣ ͻ͙ͪͦͤ;͔͙͔ͫ͟ ͔͒ͪͣ͊ͭͦ͘·Σ ͺ͙͙͔͙ͦͭͪ͊ͨ͘ΎΣ  

͔͎͙͒ͪͣ͊ͭͦͦ͡ΎΣ ͔͙͙ͪ͊͋ͭ͊͡ͼ͙ΎΦ 

 

ˤ͍͔͔͙͔͒ͤ 

͙̆ͪͦͤ;͔͙͔ͫ͟ ͔͒ͪͣ͊ͭͦ͘· ͔͍ͨͪ͒ͫͭ͊͡ΎΌͭ ͚ͫͦ͋ͦ ͦ͋΄͙ͪͤͯΌ ͎ͪͯͨͨͯ ͔͍͙͚͊͋ͦ͊ͤ͘͡ ͙ͦ͗͟Σ 

ͻ͔͙͊ͪ͊ͭͪͯ͘͟Ό΅͙ͻͫΎ ͙͔͒ͭ͡͡Έͤ·ͣ ͔ͭ;͔͙͔ͤͣΣ ͔ͪͼ͙͙͍͙͒͊ͣ ͙ ͫͦ͗ͤͦͫͭ͡ΈΌ ͔͙͙ͭͪ͊ͨΦ ͙́ͪ͊͒ͼ͙͔ͦͤͤͦ 

͔͙͔͔ͣ͒͊ͣͤͭͦͤͦ͘͟ ͔͡;͔͙͔ͤ ͊͘;͊ͫͭͯΌ ͔͔ͭͪ͋ͯͭ ͔͙͒ͦͨͦͤͤ͡Ύ ͔͔͙͔ͤͣ͒͊ͣͤͭͦͤ͘͟·͙ͣ ͔͙ͣͭͦ͒͊ͣΣ ͔͙ͫͪ͒ 

ͦͭͦͪ͟·ͻ ͔ͦͫͦ͋ͦ ͔ͣͫͭͦ ͙͔͊ͤͣ͊ͭ͘ ͔͙͔͙ͨͦ͒ͦͭͪ͊ͨ͡͡Ύ τ ͙͔͔͙͔ͨͪͣͤͤ ͔͡;͔͋ͤ·ͻ ͎ͪΎ͔͚͘ ͙͎ͨͪͪͦ͒ͤͦͦ 

͙ͨͪͦͫͻ͔͙ͦ͗͒ͤΎΦ ̏ͭͦͭ ͔ͣͭͦ͒ ͙͍͔͔ͫͭͤ͘ ͫ ͔͍͔͚͒ͪͤ΄͙ͻ ͍͔͖ͪͣͤ ͙ ͒ͦ ͙ͫͻ ͨͦͪ ΄͙ͪͦͦ͟ ͙ͫͨͦ͡Έ͔ͯͭͫ͘Ύ ͍ 

͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͙͔ͨͪ͊ͭ͟͟ ͎͋͊ͦ͒͊ͪ͡Ύ ͍͔ͫͦͣͯ ͍·͔ͪ͊͗ͤͤͦͣͯ ͙͍͍͙͔ͨͪͦͭͦͦͫͨ͊ͭ͡͡ΈͤͦͣͯΣ ͔͙͍ͦ͋͋ͦ͊͘͡Ό΅͔ͣͯ 

͙ ͭͪͦͺ͙;͔ͫͦͣͯ͟ ͔͚͍͙͒ͫͭΌΦ 

˸͔ͻ͙͊ͤͣ͘· ͔͚͍͙͒ͫͭΎ ͔͙͔͙͙ͨͦ͒ͦͭͪ͊ͨ͡͡ 

˶͔;͔͋ͤ·͔ ͎ͪΎ͙͘ ό͔͙ͨͦ͒͡͡·ύ ͦ͊͘͟·͍͊Όͭ ͔͔ͦͣͨͫͤͦ͟͟͡ ͺ͙͙ͦ͘͟-ͻ͙͙ͣ;͔͔ͫͦ͟ ͙ ͙͎͙͋ͦͦ͡;͔͔ͫͦ͟ 

͍͔͚͍͙͔ͦ͒ͫͭ͘ ͤ͊ ͎͙ͦͪ͊ͤͣ͘Φ ˮͻ ͔͚͍͙͔͒ͫͭ ͍ͫΎ͊ͤͦ͘ ͫ ͫͦ;͔͙͔ͭ͊ͤͣ ͔͙ͭͪͣ;͔͎ͫͦͦ͟ Ήͺͺ͔ͭ͊͟Σ ͔ͣͻ͙͊ͤ;͔͎ͫͦͦ͟ 

͍͔͙͒͊ͤ͡Ύ ͙ ͎͎͋ͦ͊ͭͦͦ ͍ͫͦͫͭ͊͊ τ ͙͔ͣͤͪ͊͡Έͤ·ͻ ͔͚ͫͦ͡Σ ͎͙ͦͪ͊ͤ;͔͙ͫ͟ͻ ͍͔΅͔͍ͫͭΣ ͙͎͙͋ͦͦ͡;͔͙ͫ͟ ͙͍͊ͭͤ͟·ͻ 

͔͍ͦͣͨͦͤͤͭͦ͟Φ 

˻͍ͫͤͦͤ·͔ Ήͺͺ͔ͭ͟· ͔͙͔͙͙ͨͦ͒ͦͭͪ͊ͨ͡͡Υ 

¶ ˽͙͍͍͙͔ͪͦͭͦͦͫͨ͊ͭ͡͡Έͤ·͚ τ ͙͔͙͔ͫͤ͗ͤ ͍·͙ͪ͊͋ͦͭ͟ ͔͙͍ͣ͒͊ͭͦͪͦ ͍͔͙ͦͫͨ͊ͤ͡ΎΣ ͯͯ͡;΄͔͙͔ͤ 

͙ͣͪͦ͟ͼ͙ͪͯ͟͡Ύͼ͙͙ ͙ ͙ͣ͡ͺͦͦͭͭͦ͊͟Τ 

¶ ˮ͙ͣͣͯͤͦͣͦ͒ͯͪͯ͡Ό΅͙͚ τ ͤ ͙ͦͪͣ͊͊͘͡ͼ͙Ύ ͔ͭͦ͟͡;͎ͤͦͦ ͙ ͎ͯͣͦͪ͊͡Έ͎ͤͦͦ ͙͙͔ͣͣͯͤͭͭ͊Τ 

¶ ˨͔͔͙͙͙͙ͫͤͫ͋ͪͯ͘͡Ό΅͙͚ τ ͯ ͔ͣͤΈ΄͔͙͔ͤ ͨͪͦΎ͍͔͙͚ͤ͡ ͔͎͙͊ͪ͡͡;͔͚ͫͦ͟ ͔ͪ͊͟ͼ͙͙Τ 
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¶ ́ͪͦͺ͙;͔͙͚ͫ͟ τ ͙ͫͭͣͯ͡Ύͼ͙Ύ ͔ͦ͋ͣͤͤ·ͻ ͨͪͦͼ͔͍ͫͫͦ ͍ ͔ͦ͗͟ ͙ ͚ͨͦ͒ͦ͗ͤͦ͟ ͔ͭ͟͡;͔͊ͭ͟Σ ͔͙͔ͯͫͦͪͤ͟ 

͔͎͔͔ͪͤͪ͊ͼ͙͙ ͔͚ͭ͊ͤ͟Φ 

˽͙ͦ͊͊ͤ͘͟Ύ ͙ ͙͙ͤ͟͡;͔͔ͫͦ͟ ͤ͊͘;͔͙͔ͤ 

˽͔͙͔͙ͦ͒ͦͭͪ͊ͨ͡͡Ύ ͙͔ͨͪͣͤΎ͔ͭͫΎ ͙ͨͪ ͙ͪ͊͘͡;ͤ·ͻ ͻ͙ͪͦͤ;͔͙ͫ͟ͻ ͔͒ͪͣ͊ͭͦ͊͘ͻΣ ͍͟͡Ό;͊Ύ ͙ͨͫͦͪ͊͘Σ 

Ή͔ͣͯ͘͟Σ ͔͔͚ͫ͋ͦͪͤ·͚ ͙ ͙͊ͭͦͨ;͔͙͚ͫ͟ ͔͙͒ͪͣ͊ͭͭΣ ͔͚͔͙ͤͪͦ͒ͪͣͭ ͙ ͒ͪΦ ˴͍͔ͯͪͫͦͦ ͎ͪΎ͔͔͘͡;͔͙͔ͤ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ 

͔ͯͣͤΈ΄͔͙ͤΌ ͯ͒͊͘Σ ΄͔ͯ͡΄͔͙ͤΎΣ ͍͙͔ͦͫͨ͊ͭ͡͡Έͤ·ͻ ͨͪͦΎ͍͔͙͚ͤ͡ ͙ ͙ͤͦͪͣ͊͊͘͡ͼ͙͙ ͎ͦ͗ͤͦͦ͟ ͋͊ͪΈ͔ͪ͊Φ 

͔͔͍͙́ͪ͊ͨͭ;͔͔ͫͦ͟ ͤ͊͘;͔͙͔ͤ ͔͙͔͙͙ͨͦ͒ͦͭͪ͊ͨ͡͡ ͍ ͔͡;͔͙͙ͤ ͻ͙ͪͦͤ;͔͙ͫ͟ͻ ͒ ͔͍ͪͣ͊ͭͦͦ͘ 

˻͙͒ͤͣ ͙͘ ͟͡Ό;͔͍·ͻ ͔͙ͨͪͣͯ΅͔͍ͫͭ ͙͔͔͙ͨͪͣͤͤΎ ͔͙͔͙͙ͨͦ͒ͦͭͪ͊ͨ͡͡ ͍ ͔͚ͦͣͨͫͤͦ͟͟͡ ͔͙͙ͭͪ͊ͨ 

ͻ͙ͪͦͤ;͔͙ͫ͟ͻ ͔͍͒ͪͣ͊ͭͦͦ͘ Ύ͍͡Ύ͔ͭͫΎ ͍ͦͣͦ͗ͤͦͫͭ͘Έ ͫͦͪ͊͟΅͔͙ͤΎ ͙͔͒ͭ͡͡Έ͙ͤͦͫͭ ͔͙͚ͦ͋ͦͫͭͪͤΦ ˶͔;͔͋ͤ·͔ 

͎ͪΎ͙͘ ͦ͊͘͟·͍͊Όͭ ͍·͔͔ͪ͊͗ͤͤͦ ͙͍͍͙͔ͨͪͦͭͦͦͫͨ͊ͭ͡͡Έ͔ͤͦ ͔͚͍͙͔͒ͫͭΣ ͯͯ͡;΄͊Όͭ ͙ͣͪͦ͟ͼ͙ͪͯ͟͡Ύͼ͙Ό ͙ 

͙ͣ͡ͺͦͦͭͭͦ͟Σ ͍ͫͨͦͫͦ͋ͫͭͯΌͭ ͍·͍͔͔͙͒ͤΌ ͙͍ͭͦͫͤͦ͟ ͙͘ ͔͚ͭ͊ͤ͟Φ ̏ͭͦ ͙͍͙ͨͪͦ͒ͭ ͟ ͙͔͙ͫͤ͗ͤΌ ͙͔͙͍͙ͤͭͤͫͤͦͫͭ 

͍͙͔ͦͫͨ͊ͭ͡͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͫ͊ ͙ ͔͙ͯͫͦͪͤ͟Ό ͔͎͔͔ͪͤͪ͊ͼ͙͙ Ή͙͔͙ͨ͒ͪͣͫ͊Φ ˤ ͔ͪͯ͘͡Έ͔ͭ͊ͭ ͔͙ͨͪͦ͒ ͙͍͊ͭͤ͟·ͻ 

ͨͪͦΎ͍͔͙͚ͤ͡ ͔͍͙͊͋ͦ͊ͤ͘͡Ύ ͍͙ͫͭ͊ͤͦͭͫΎ ͤ͊͘;͙͔ͭ͡Έͤͦ ͦͪͦ͟;͔Σ ͊ ͦ͗͊͟ ͋·͔͔ͫͭͪ ͍͍͙͍͔ͦͫͫͭ͊ͤ͊͊ͭ͡ ͍͙ͫͦ 

͊͘΅͙ͭͤ·͔ ͺͯͤ͟ͼ͙͙Φ 

˴͔ͪͦͣ ͎ͭͦͦΣ ͔͙͔͙ͨͦ͒ͦͭͪ͊ͨ͡͡Ύ ͍ͨͦͦ͘͡Ύ͔ͭ ͔ͯͣͤΈ΄͙ͭΈ ͒ͦ͘· ͔͙͔͍ͣ͒͊ͣͤͭͦ͟Σ ͙͔ͨͪͣͤΎ͔ͣ·ͻ ͍ ͻ͔ͦ͒ 

͔͡;͔͙ͤΎΦ ˣ͎͊ͦ͒͊ͪ͡Ύ ͙ͨͪͪͦ͒ͤͦͣͯ ͙͎͙͋ͦͦ͡;͔ͫͦͣͯ͟ ͍͔͚͍͙ͦ͒ͫͭ͘Ό ͔͡;͔͋ͤ·ͻ ͎ͪΎ͔͚͘ ͙͔ͫͤ͗͊ͭͫΎ 

͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭΈ ͙͔͒ͭ͡͡Έ͎ͤͦͦ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͎ͦͪͣͦͤ͊͡Έͤ·ͻ ͙͙͡ ͙͍͍͙͔ͨͪͦͭͦͦͫͨ͊ͭ͡͡Έͤ·ͻ ͔͍ͫͪ͒ͫͭΣ ;ͭͦ 

͔ͦͫͦ͋ͤͤͦ ͍͊͗ͤͦ ͙ͨͪ ͔͡;͔͙͙ͤ ͨ͊ͼ͙͔͍ͤͭͦ ͫ ͍ͨͦ·΄͔͚ͤͤͦ ;͍͍͙͔ͯͫͭͭ͡ΈͤͦͫͭΈΌ ͟ ͺ͎͙͊ͪͣ͊ͦͦ͟͡;͔͙ͫͣ͟ 

͔ͨͪͨ͊ͪ͊ͭ͊ͣΦ ͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͎ͪΎ͔͔͘͡;͔͙͔ͤ ͔ͤ ͭͦ͡Έͦ͟ ͙͙͍͔ͯͫ͊ͭ͡ Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͔͙͔͚ͣ͒͊ͣͤͭͦͤͦ͘͟ 
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ACUTE AND CHRONIC INFLAMMATION: PATHOPHYSIOLOGICAL DIFFERENCES 

 

Abstract 

The article discusses the main pathophysiological differences between acute and chronic inflammation. 

It analyzes cellular mechanisms, mediators, vascular reactions, and outcomes of the inflammatory process. 

The role of chronic inflammation in the development of degenerative and autoimmune diseases is 

emphasized.  
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͍͍͔͙͔ͦͫͫͭ͊ͤͦͤͣ͡Φ ˻ͤͦ ͻ͔͙͔͊ͪ͊ͭͪͯͭͫ͘͟Ύ ͙ͤͺ͙͡Έͭͪ͊ͼ͙͔͚ ͙ͣ͡ͺͦͼ͙͍ͭͦΣ ͣ͊ͪͦ͟ͺ͎͍͊ͦ ͙ ͙ͨ͊ͣ͊ͭ͘͡;͔͙ͫ͟ͻ 

͔ͭͦ͟͟͡Σ ͊ ͔ͭ͊͗͟ ͙͍͊ͭ͊͟ͼ͙͔͚ ͺ͙͍͋ͪͦ͋͊ͫͭͦ͡ ͙ ͎͙͎͔͔͊ͤͦͤ͊͘ όώнϐΣ ώпϐύΦ ˽ͦͫͭͦΎͤͤ͊Ύ ͍·ͪ͊͋ͦͭ͊͟ ͼ͙͙͍ͭͦͤͦ͟ όIL-

6, TGF- ,̡ IFN- ύɹ ͔͙͍͔ͨͦ͒͒ͪ͗͊ͭ ͙͍͔͍͔ͤͦͯͪͦͤͦ͘͟ ͍͔͙͔ͦͫͨ͊ͤ͡Φ ͙̏ͭ ͔ͣͻ͙͊ͤͣ͘· ͍ͫͨͦͫͦ͋ͫͭͯΌͭ ͔͍ͭ͊ͤͦͣͯ͟ 

͍͔͔͙ͨͦͪ͗͒ͤΌ ͙ ͺ͙͋ͪͦͯ͘Φ ͙̆ͪͦͤ;͔͙͚ͫ͟ ͍͙͔ͦͫͨ͊ͭ͡͡Έͤ·͚ ͍͔ͦͭͭ ͍ͫΎ͊ͤ͘ ͫ ͙͊ͯͭͦͣͣͯͤͤ·͙ͣ ͙ 

͔͙ͣͭ͊͋ͦ͡;͔͙͙ͫͣ͟ ͤ͊ͪͯ΄͔͙ͤΎ͙ͣΣ ͙͙ͭ͊ͣ͟ ͊͟͟ ͔͍͙ͪͣ͊ͭͦ͒ͤ·͚ ͙͊ͪͭͪͭ ͙ ͔͔͊ͭͪͦͫͪͦ͘͟͡  

˸ͦͪͺ͎͙ͦͦ͡;͔͙͔ͫ͟ ͔͙ͦͫͦ͋ͤͤͦͫͭ ͍͔͙ͦͫͨ͊ͤ͡Ύ  

˸ͦͪͺ͎͙ͦͦ͡;͔͙ͫ͟ ͔ͦͫͭͪͦ ͍͔͙͔ͦͫͨ͊ͤ͡ ͻ͔͙͔͊ͪ͊ͭͪͯͭͫ͘͟Ύ Ήͫͫͯ͒͊͟ͼ͙͔͚ ͙ ͙ͤ͊͡;͙͔ͣ ͔͚ͤͭͪͦͺ͙͡Έ͚ͤͦ 

͙ͤͺ͙͡Έͭͪ͊ͼ͙͙Σ ͎ͭͦ͒͊ ͊͟͟ ͻ͙ͪͦͤ;͔͔ͫͦ͟ τ ͔͙͔ͨͪͦ͋͊͒͊ͤͣ͡ ͔ͣͦͤͦͤͯ͊ͪͤ͟͡·ͻ ͔ͭͦ͟͟͡ ͙ ͍͙͙͔ͪ͊ͭͣ͘ 

͎͔ͪ͊ͤͯͣ͊ͭͦͤ͘͡·ͻ ͫͭͪͯͭͯͪ͟Φ ˽͙ͪ ͦͫͭͪͦͣ ͍͔͙͙ͦͫͨ͊ͤ͡ ͔͍ͭ͊ͤ͟·͔ ͙͔͔͙ͣͤͤ͘Ύ ͙ͦ͋ͪ͊ͭͣ·Σ ͊ ͙ͨͪ 

ͻ͙ͪͦͤ;͔ͫͦͣ͟ τ ;͊ͫͭͦ ͤ͊͋͡Ό͒͊ΌͭͫΎ ͔͒ͫͭͪͯ͟ͼ͙Ύ ͙ ͔͊ͣ͘΅͔͙͔ͤ ͔͙͙͔ͫͦ͒ͤͭ͡Έ͚ͤͦ ͭ͊ͤ͟ΈΌΦ 

˥͔͔ͪ͊ͤͯͣ͊ͭͦͤͦ͘͡ ͍͔͙͔ͦͫͨ͊ͤ͡Σ ͙͔ͤ͊ͨͪͣͪ ͙ͨͪ ͔͖͔ͭͯ͋ͪͯ͘͟͡Σ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ ͙͙ͭͨ;ͤ·͚ ͙͔ͨͪͣͪ 

ͻ͙ͪͦͤ;͔͚ͫͦ͟ ͺͦͪͣ·Σ ͎͔͒ ͦ͋ͪ͊ͯ͘ΌͭͫΎ ͔͙ͫͦͨͤ͟͡Ύ ͣ͊ͪͦ͟ͺ͎͍͊ͦΣ ͎͙͎͙͊ͤͭͫ͟ͻ ͔ͭͦ͟͟͡ ͙ ͙ͣ͡ͺͦͼ͙͍ͭͦΦ 

˸͔͙͒͊ͭͦͪ· ͍͔͙ͦͫͨ͊ͤ͡Ύ ͙ ͙ͻ ͪͦ͡Έ  

ˤ ͦͫͭͪͦͣ ͍͔͙͙ͦͫͨ͊ͤ͡ ͟͡Ό;͔͍·͙ͣ ͔͙͙ͣ͒͊ͭͦͪ͊ͣ Ύ͍͡ΎΌͭͫΎ ͎͙͙ͫͭ͊ͣͤΣ ͔͙ͫͪͦͭͦͤͤΣ ͎͙ͨͪͦͫͭ͊͊ͤ͒ͤ͡· 

͙ ͔͚͙͔ͦͭͪͤ͟͡·Σ ͔͎͙ͪͯͪͯ͡Ό΅͙͔ ͙ͫͦͫͯ͒ͫͭͯΌ ͙ͨͪͦͤͼ͔͊ͣͦͫͭΈ ͙ ͋ͦ͡Έ όώмϐΣ ώрϐύΦ ˤ ͻ͙ͪͦͤ;͔ͫͦͣ͟ ͍͔͙͙ͦͫͨ͊ͤ͡ 

͍͔͒ͯ΅ͯΌ ͪͦ͡Έ ͙͎ͪ͊Όͭ ͼ͙͙ͭͦͤ͟· όIL-1, TNF- ,h IFN- ύɹΣ ͻ͔͙ͣͦͤ͟· ͙ ͺ͊ͭͦͪ͟· ͪͦͫͭ͊ όVEGF, PDGFύΦ ˻͙ͤ 

͔͙͍ͨͦ͒͒ͪ͗͊Όͭ ͙͔͒ͭ͡͡ΈͤͯΌ ͙͍͊ͭ͊͟ͼ͙Ό ͔ͭͦ͟͟͡ ͙ ͙͙ͫͭͣͯͪͯ͡Όͭ ͔͎͙͎͔͔ͤͦ͊ͤͦͤ͘ ͙ ͺ͙͋ͪͦ͘Φ ˣ͊͊ͤͫ͡ ͔ͣ͗͒ͯ 

ͨͪͦ- ͙ ͙͍͍͙͔ͨͪͦͭͦͦͫͨ͊ͭ͡͡Έͤ·͙ͣ ͔͙͙ͣ͒͊ͭͦͪ͊ͣ ͔͔ͦͨͪ͒͡Ύ͔ͭ ͙ͫͻͦ͒ ͍͔͙ͦͫͨ͊ͤ͡Ύ τ ͍͍͔͙͔ͦͫͫͭ͊ͤͦͤ͡ ͙͙͡ 

͎͙ͨ͊ͭͦͦ͡;͔͔ͫͦ͟ ͔͔͙͍͙͔ͪͣͦ͒ͪͦ͊ͤ͡ ͔͚ͭ͊ͤ͟Φ 

ˮͫͻͦ͒· ͍͙͔ͦͫͨ͊ͭ͡͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͫ͊  

ˮͫͻͦ͒ ͎ͦͫͭͪͦͦ ͍͔͙ͦͫͨ͊ͤ͡Ύ ͔ͣͦ͗ͭ ͋·ͭΈ ͨͦͤ͡·ͣ ͍͍͔͙͔ͦͫͫͭ͊ͤͦͤͣ͡Σ ͔͔ͨͪͻͦ͒ͦͣ ͍ ͻ͙ͪͦͤ;͔͔ͫͦ͟ 

͍͔͙͔ͦͫͨ͊ͤ͡ ͙͙͡ ͍͙͔ͦ͋ͪ͊ͦ͊ͤͣ͘ ͪͯ͋ͼ͊Φ ˽͙ͪ ͻ͙ͪͦͤ;͔ͫͦͣ͟ ͨͪͦͼ͔͔ͫͫ ͍ͦͣͦ͗ͤ͊͘ ͊ͭͪͦͺ͙ΎΣ ͔ͫͪͦ͘͟͡ ͙͙͡ 

ͺͯͤ͟ͼ͙ͦͤ͊͡Έͤ͊Ύ ͔ͤ͒ͦͫͭ͊ͭͦ;ͤͦͫͭΈ ͎ͦͪ͊ͤ͊Φ ˽͙͔ͪͦ͒ͦ͗ͭ͡͡Έ͔ͤͦ ͍͔͙͔ͦͫͨ͊ͤ͡ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͍͙͙ͪ͊ͭ͘Ό 

ͦͨͯͻ͔͚ͦ͡Σ ͙͊ͯͭͦͣͣͯͤͤ·ͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡ ͙ ͙ͫͦͫͯ͒ͫͭ·ͻ ͎͙͚ͨ͊ͭͦͦ͡Φ ˹͙͔͊ͨͪͣͪΣ ͻ͙ͪͦͤ;͔͙͚ͫ͟ ͎͙͎͙͍͙ͤͭ ͙͙͡ 

͎͔͙ͨ͊ͭͭ ͔ͣͦ͗ͭ ͫͭ͊ͭΈ ͺ͊ͭͦͪͦͣ͟ ͙ͪͫ͊͟ ͎͔͔ͦͤͦͤ͊͘͟Φ ͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͍͔͙͔ͦͫͨ͊ͤ͡ ͔ͣͦ͗ͭ ͋·ͭΈ ͊͟͟ 

͊͘΅͙ͭͤ·ͣΣ ͭ͊͟ ͙ ͍͔ͨͦͪ͗͒͊Ό΅͙ͣ ͨͪͦͼ͔ͫͫͦͣΦ 

˽͊ͭͦͺ͙͙͎͙ͦͦ͘͡;͔͙͔ͫ͟ ͙ͪ͊͘͡;͙Ύ ͦͫͭͪ·ͻ ͙ ͻ͙ͪͦͤ;͔͙ͫ͟ͻ ͺͦͪͣ  

˻͍͔ͫͤͦͤͦ ͙ͪ͊͘͡;͙͔ ͊͘͟͡Ό;͔͊ͭͫΎ ͍ ͔ͭͦ͟͡;ͤͦͣ ͍͔ͫͦͫͭ͊Σ ͙͔͒ͭ͡͡Έ͙ͤͦͫͭ ͙ ͙ͫͻͦ͒͊ͻΦ ˽͙ͪ ͦͫͭͪͦͣ 

͍͔͙͙ͦͫͨ͊ͤ͡ ͙͙͒ͦͣͤͪͯΌͭ ͔͚ͤͭͪͦͺ͙͡·Σ ͙ͨͪ ͻ͙ͪͦͤ;͔ͫͦͣ͟ τ ͣ͊ͪͦ͟ͺ͎͙͊ ͙ ͙ͣ͡ͺͦͼ͙ͭ· όώоϐΣ ώтϐύΦ ˻͔ͫͭͪͦ 

͍͔͙͔ͦͫͨ͊ͤ͡ ͍͔ͤ͊ͨͪ͊ͤͦ͡ ͤ͊ ͋·͔ͫͭͪͦ ͔͙͔ͯͫͭͪ͊ͤͤ ͍͔͔͙ͨͦͪ͗͒ͤΎΣ ͻ͙ͪͦͤ;͔͔ͫͦ͟ τ ͤ͊ ͙͔͒ͭ͡͡Έ͔ͤͦ 
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͔͙͔ͨͦ͒͒ͪ͗͊ͤ ͔͙͍͙ͪ͊ͭͤͦͫͭ͟Φ ˤ ͻ͙ͪͦͤ;͔ͫͦͣ͟ ͨͪͦͼ͔͔ͫͫ ͙͙͍ͯͫ͊͡ΌͭͫΎ ͺ͙͋ͪͦ͘ ͙ ͔͎͙͎͔͔ͤͦ͊ͤͦͤ͘Σ ;ͭͦ ;͊ͫͭͦ 

͙͍͙ͨͪͦ͒ͭ ͟ ͤ͊ͪͯ΄͔͙ͤΌ ͺͯͤ͟ͼ͙͙ ͎͍ͦͪ͊ͤͦΦ ˤ ͭͦ ͍͔ͪͣΎ ͊͟͟ ͔ͦͫͭͪͦ ͍͔͙͔ͦͫͨ͊ͤ͡ τ ͍ ͔͔͔ͪͣͤͤͦ ͙͍͔͊͒͊ͨͭͤͦ 

Ύ͍͔ͤ͡ ͙͔Σ ͻ͙ͪͦͤ;͔͔ͫͦ͟ ͍͙ͫͭ͊ͤͦͭͫΎ ͎͔͔͙ͨ͊ͭͦͤͭ;͔͚ͫͦ͟ ͍͚ͦͫͤͦͦ ͎͙ͣͤͦͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡Φ 

˭͊͟͡Ό;͔͙͔ͤΥ ͙͙ͤͦ͟͟͡-ͺ͙͙͎͙ͦͦ͘͡;͔͔ͫͦ͟ ͤ͊͘;͔͙͔ͤ ͙ͪ͊͘͡;͙͚  

˽͙͙͔ͦͤͣ͊ͤ ͙ͪ͊͘͡;͙͚ ͔ͣ͗͒ͯ ͦͫͭͪ·ͣ ͙ ͻ͙ͪͦͤ;͔͙ͫͣ͟ ͍͔͙͔ͦͫͨ͊ͤͣ͡ ͙͔͔ͣͭ ͟͡Ό;͔͍͔ͦ ͤ͊͘;͔͙͔ͤ ͒͡Ύ 

͙͎͙͙͒͊ͤͦͫͭ͟ ͙ ͔͙͙ͭͪ͊ͨΦ ˻ͫͭͪ·͚ ͨͪͦͼ͔ͫͫ ͔͔ͭͪ͋ͯͭ ͦͤͭͪͦ͟͡Ύ ͔͙͍ͣ͒͊ͭͦͪͦ ͙ ͔͍ͨͪ͒ͦͭͪ͊΅͔͙ͤΎ 

͎͔͔͙ͤͪ͊͊͘͡ͼ͙͙Σ ͎ͭͦ͒͊ ͊͟͟ ͻ͙ͪͦͤ;͔͙͚ͫ͟ τ ͙͔͒ͭ͡͡Έ͎ͤͦͦ ͙͍͍͙͔ͨͪͦͭͦͦͫͨ͊ͭ͡͡Έ͎ͤͦͦ ͔͡;͔͙ͤΎ ͙ ͔ͦͪͪ͟͟ͼ͙͙ 

͙͎ͣͣͯͤͤͦͦ ͍͔ͦͭͭ͊Φ ˿͍͔͔ͦͪͣͤͤ͊Ύ ͨ͊ͭͦͺ͙͙͎͙ͦͦ͘͡Ύ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭ ͍͔͙͔ͦͫͨ͊ͤ͡ ͊͟͟ ͙͙͒ͤ͊ͣ;͔͙͚ͫ͟ 

ͨͪͦͼ͔ͫͫΣ ͍͟͡Ό;͊Ό΅͙͚ ͺ͊͘· ͙͍͊ͭ͊͟ͼ͙͙Σ ͔ͪ͊ͪ͘΄͔͙ͤΎ ͙ ͍͍͔͙ͦͫͫͭ͊ͤͦͤ͡ΎΦ ˹͊ͪͯ΄͔͙͔ͤ Ή͙ͭͻ ͺ͊͘ ͍͔͖͒ͭ ͟ 

ͻ͙ͪͦͤ͊͘ͼ͙͙ ͙ ͍͙͙ͪ͊ͭ͘Ό ͙͔ͫͫͭͣͤ·ͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡Φ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

мΦ ˢ͒ͦ ˢΦ˨Φ ˻͋΅͊Ύ ͎͙ͨ͊ͭͦͦ͡ΎΥ ͍͔͙͔ͦͫͨ͊ͤ͡ ͙ ͙͙͔ͣͣͯͤͭͭΦ τ ˸ ΦΥ ˸͔͙͒ͼ͙ͤ͊Σ нлмфΦ τ пул ͫΦ τ ˿ Φ ммнς168. 

URL: https:// medkniga.ru/books/pathology2019  

нΦ ˿͍ͭͪͯͦ͟ ˢΦˮΦΣ ˿͔͍ͪͦ ˤΦˤΦ ˽͎͙͊ͭͦͦ͡;͔ͫ͊͟Ύ ͙͊ͤ͊ͭͦͣΎΦ ́ͦͣ мΦ τ ˸ΦΥ ˥̏˻́ˢ˾-˸͔͙͒͊Σ нлнлΦ τ снп ͫΦ τ ˿Φ 

230ς282. URL: https:// geotar.ru/books/pathanatomy2020. 

оΦ ͙̊ͣ͒ͭ ˾ΦΣ ͔͍́ͫ ˥Φ ͙͙͎͙̅ͦͦ͘͡Ύ ;͔͍͔ͦ͊͟͡Φ ́ͦͣ нΦ τ ˸ΦΥ ˸͙ͪΣ нлмуΦ τ рул ͫΦ τ ˿Φ орсς384. URL: 

https:// mir-knigi.ru/books/schmidt2018  

пΦ ˾͔͍ͯ͒ͤ ˤΦˢΦ ˽͊ͭͦͺ͙͙͎͙ͦͦ͘͡ΎΦ τ ˿˽͋ΦΥ ˽͙͔ͭͪΣ нлнмΦ τ рмн ͫΦ τ ˿Φ мппς190. URL: 

https:// piter.com/books/pathophys2021  

рΦ ͔͔̉ͪ΄͔͍ͤ ˤΦˢΦΣ ˤͦͪͦ͋Έ͖͍͊ ˹ΦˢΦ ˮ͎͙ͣͣͯͤͦͨ͊ͭͦͦ͡Ύ ͍͔͙ͦͫͨ͊ͤ͡ΎΦ τ ˩͔͙͎͊ͭͪͤ͋ͯͪ͟Υ ̂ͪ˻ ˾ˢ˹Σ нлмтΦ τ 

пнл ͫΦ τ ˿ Φ нллς247. URL: https:// u-ral.ru/books/ immunoinflam2017  

сΦ ˽͍͙͚ͦͪͦͫ͟͟ ˤΦ˸Φ ˻͋΅͊Ύ ͨ͊ͭͦͺ͙͙͎͙ͦͦ͘͡ΎΥ ͯ;͔͙͋ͤ͟Φ τ ˸ΦΥ ˥̏˻́ˢ˾-˸͔͙͒͊Σ нлннΦ τ слу ͫΦ τ ˿Φ омнς

358. URL: https:// geotar.ru/books/generalpath2022  

тΦ ˴ͦͫͭΌ͟ ˽Φ˥Φ ˻͍ͫͤͦ· ͔ͭͦ͟͡;͚ͤͦ ͨ͊ͭͦͺ͙͙͎͙͙ͦͦ͘͡Φ τ ˴͙͔͍Υ ˤ͙΅͊ ΄ͦ͊͟͡Σ нлмрΦ τ отл ͫΦ τ ˿Φ мууς230. 

URL: https:// vsh.ua/books/cellpath2015  

уΦ ˸͔΅͔ͪΎ͍ͦ͟ ˿ΦˤΦ ˤ͔͙͔ͦͫͨ͊ͤ͡ ͙ ͙ͣͣͯͤͤ·͚ ͍͔ͦͭͭΦ τ ˸ ΦΥ ˶͎ͦͦͫͺ͔ͪ͊Σ нлноΦ τ пос ͫΦ τ ˿ Φ нпуς294. URL: 

https:// logosphera.ru/books/ inflam2023  

ϭ˸ ͯͻ͔͍͊ͣͣ͒ͦ͊ ˭Φ˾Φ, 2025 

 

 

 

 

̂˨˴смс-092 

˸ͯͻ͔͍͊ͣͣ͒ͦ͊ ˭͔͚ͯ͡ͻ͊ ˾͔͔͍͒͗ͨͦͤ͊ 

˿ͭ͊ͪ΄͙͚ ͔͍͔ͨͪͨͦ͒͊͊ͭ͡Έ ͊͟ͺ͔͒ͪ· ͎͙ͨ͊ͭͦͦ͡;͔͚ͫͦ͟ ͺ͙͙͎͙͙ͦͦ͘͡ 

˥͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ˸͔͙͒ͼ͙͎ͤͫͦͦ͟ ͙͍͔͙͔ͯͤͪͫͭͭ͊ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ ͙͔͙ͣͤ  

˸·ͪ͊ͭ͊ ˥͊ͪͪ·͔͍͊ 

͔͙́ͯͪͣͤͫͭ͊ͤ͟Σ ˢ΄ͻ͊͋͊͒ 

 

˽ˢ́˻̅ˮ˭ˮ˻˶˻˥ˮ̒ ˽˻̉˩˴ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

ˤ ͫͭ͊ͭΈ͔ ͔ͪ͊ͫͫͣͦͭͪͤ· ͍ͦͫͤͦͤ·͔ ͔ͣͻ͙͊ͤͣ͘· ͨ͊ͭͦͺ͙͙͎͙͙ͦͦ͘͡ ͨͦ;͔͟Σ ͍͟͡Ό;͊Ύ ͙͔͔͙ͣͤͤ͘Ύ ͍ 
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PATHOPHYSIOLOGY OF THE KIDNEYS 

 

Abstract 

The article discusses the main mechanisms of kidney pathophysiology, including glomerular filtration 

changes, tubular reabsorption, and renal blood flow. Causes of acute and chronic renal failure, disturbances 

in water-electrolyte and acid-base balance are analyzed. The role of inflammation, ischemia, and tubular 

dysfunction in the progression of renal pathology is emphasized.  
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͙ ͙ͫͦͭͤͦ͟͡-΅͔ͦ͡;͎ͤͦͦ ͋͊͊ͤͫ͊͡Σ ͔͙͔ͯ͒͊ͤ͡ ͔͙͍ͣͭ͊͋ͦͭͦ͡Σ ͔͎ͪͯ͡Ύͼ͙Ύ ͍ͪͦ͟Ύ͎ͤͦͦ ͍͔͙͒͊ͤ͡Ύ ͙ ͨͪͦ͒ͯ͟ͼ͙͙ 

͎͍ͦͪͣͦͤͦ ˽͊ͭͦͺ͙͙͎͙ͦͦ͘͡;͔͙͔ͫ͟ ͨͪͦͼ͔ͫͫ· ͨͦ;͔͟ ͙͍ͨͪͦ͒Ύͭ ͟ ͤ͊ͪͯ΄͔͙ͤΌ Ή͙ͭͻ ͺͯͤ͟ͼ͙͚Σ ;ͭͦ ͔ͣͦ͗ͭ 
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͍͔ͤ͊ͨͪ͊ͤ͊͡ ͔ͤ ͭͦ͡Έͦ͟ ͤ͊ ͔͡;͔͙͔ͤΣ ͤͦ ͙ ͤ͊ ͔͔͔͙͔ͨͪ͒ͯͨͪ͗͒ͤ ͔͍͙͚͊͋ͦ͊ͤ͘͡Σ ͙ͭ͊͟ͻ ͊͟͟ ͙͔͊ͪͫ͟Σ ͎͙͎͙͍͙ͤͭ ͙ 
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͙ͨ͊ͪͦ͒ͦͤͭͭΦ ˾͔͎ͯ͡Ύͪͤ͊Ύ ͎͙͎͙͔ͤ͊Σ ͪ͊ͼ͙ͦͤ͊͡Έ͔ͤͦ ͙͙͔ͨͭ͊ͤ ͙ ͨͪͦͺ͙͙͊ͭ͟͡;͔͙͔ͫ͟ ͦͫͣͦͭͪ· ͍ͨͦͦ͘͡ΎΌͭ 

ͫͦͻ͙ͪ͊ͤͭΈ ͍͒ͦͪͦ͘Έ͔ ͙ͨͦͦͫͭ͡ ͪͭ͊ ͙ ͔͍͙ͨͪ͒ͦͭͪ͊ͭͭΈ ͍͙͙͔ͪ͊ͭ͘ ͻ͙ͪͦͤ;͔͙ͫ͟ͻ ͎͙͚ͨ͊ͭͦͦ͡Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ 

 ͫ ͎͙ͭͦͣ͊ͭͦͦ͡ΎΣ ͨͪͦͺ͙͙͊ͭ͊͟͟͡Σ ͍͒ͦͪͦ͘Έ͔ ͙ͨͦͦͫͭ͡ ͪͭ͊Σ ͙͔͊ͪͫ͟Σ ͎͙͎͙͍͙ͤͭΣ ͙ͨ͊ͪͦ͒ͦͤͭͭΣ ͎͙͎͙͔ͤ͊Σ ͚ͯ͋ͤͦ͘ 

͖ͤ͊ͭ͡Σ ͺ͙͍͙͔ͭͦͪͪͦ͊ͤΣ ͙͙͔ͨͭ͊ͤΣ ͨͪͦͺ͙͙͊ͭ͟͡;͔͙͔ͫ͟ ͦͫͣͦͭͪ·Σ ͯͻͦ͒ ͊͘ ͙ͯ͋͊ͣ͘. 

 

˽ͪͦͺ͙͙͊ͭ͊͟͟͡ ͎͙ͫͭͦͣ͊ͭͦͦ͡;͔͙ͫ͟ͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡ Ύ͍͡Ύ͔ͭͫΎ ͚ͦ͒ͤͦ ͙͘ ͎͍͊ͤ͡·ͻ ͊͒͊͘; ͍͔͔͚ͫͦͪͣͤͤͦ 

͔͙ͣ͒ͼ͙ͤ·Φ ˽ͦͦͫͭ͡Έ ͪͭ͊ τ Ήͭͦ ͫͦ͗ͤ͊͡Ύ ͙͔ͫͫͭͣ͊Σ ͍ ͚ͦͭͦͪͦ͟ ͙ͨͪͦͫͻ͙ͦ͒ͭ ͔ͤ ͭͦ͡Έͦ͟ ͔ͣͻ͙͊ͤ;͔ͫ͊͟Ύ 

ͦ͋ͪ͊͋ͦͭ͊͟ ͙ͨ΅͙Σ ͤͦ ͙ ͺ͙͍͙͔ͦͪͣͪͦ͊ͤ ͔͍͚ͨͪͦ ͙͙͙ͤ͡ ͊͘΅͙ͭ· ͎͙ͦͪ͊ͤͣ͊͘ ͦͭ ͙͍ͣͪͦ͋ͦ͟Φ ˭͍͒ͦͪͦΈ͔ ͍ͯ͋ͦ͘ ͙ 

͔͔͒ͫͤ ͤ͊ͨͪΎͣͯΌ ͍ͫΎ͊ͤͦ͘ ͫ ͦ͋΅͙ͣ ͫͦͫͭͦΎ͙͔ͤͣ ;͔͍͔ͦ͊͟͡Φ ˮ͔ͣͤͤͦ ͨͦΉͭͦͣͯ ͨͪͦͺ͙͙͊ͭ͊͟͟͡ ͒ͦ͗ͤ͊͡ 

ͤ͊;͙ͤ͊ͭΈͫΎ ͫ ͔͎ͪ͊ͤͤͦ ͍ͦͪ͊ͫͭ͊͘Φ 

˻͙͒ͤͣ ͙͘ ͙͔͔ͤ͊͋ͦ͡ ͖ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤ·ͻ ͎͙ͫͭͦͣ͊ͭͦͦ͡;͔͙ͫ͟ͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡ Ύ͍͡Ύ͔ͭͫΎ ͙͔͊ͪͫ͟Φ ˻ͤ 

͍͙͍͔ͪ͊͊ͭͫ͘Ύ ͍͔͍͙͔ͫ͒ͫͭ͡ ͪ͊ͪͯ͘΄͔͙ͤΎ ͚ͯ͋ͤͦ͘ Ή͙ͣ͊͡ ͨͦ͒ ͔͚͍͙͔͒ͫͭͣ ͙ͫͦͭ͟͡Σ ͦ͋ͪ͊ͯ͘Ό΅͙ͻͫΎ ͙ͨͪ ͔ͪ͊ͫͨ͊͒ 

͎͔͍͍ͯͦ͒ͦ͡Φ ˹͔͒ͦͫͭ͊ͭͦ;ͤ͊Ύ ͎͙͎͙͔ͤ͊Σ ͔͍͙ͤͨͪ͊͡Έ͔ͤͦ ͙͙͔ͨͭ͊ͤ ͙ ͔͍͔ͤ͊ͫ͒ͫͭͤͤ͡·͔ ͺ͊ͭͦͪ͟· ͍ͫͨͦͫͦ͋ͫͭͯΌͭ 

͔͎ͦ ͨͦΎ͍͔͙ͤ͡ΌΦ ˿͍͔͍͔͔ͦͪͣͤͤ·͔ ͨͪͦͺ͙͙͊ͭ͟͡;͔͙͔ͫ͟ ͔ͣͪ· ͍ͨͦͦ͘͡ΎΌͭ ͙͔͋͗͊ͭ͘Έ Ή͎ͭͦͦ ͨͪͦͼ͔ͫͫ͊Φ 

˥͙͎͙͍͙ͤͭ ͙ ͙ͨ͊ͪͦ͒ͦͤͭͭ ͔ͭ͊͗͟ ͦͭͤͦͫΎͭͫΎ ͟ ;͊ͫͭ·ͣ ͔͍͙͊͋ͦ͊ͤ͘͡Ύͣ ͙ͨͦͦͫͭ͡ ͪͭ͊Φ ˻͙ͤ ͨͦͪ͊͗͊Όͭ 

͔͒ͫͤ· ͙ ͙ͭ͊ͤ͟Σ ͔͙͍ͯ͒ͪ͗͊Ό΅͙͔ ͯ͋͘·Σ ͍·͘·͍͊Ύ ͍͔͙͔ͦͫͨ͊ͤ͡ ͙ ͍ͪͦͦͭͦ͟;͙͍ͦͫͭΈΦ ˻͍͚ͫͤͦͤͦ ͙ͨͪ;͙͚ͤͦ 

Ύ͍͡Ύ͔ͭͫΎ ͔͙͔ͫͦͨͤ͟͡ ͎ͯ͋ͤͦͦ͘ ͖ͤ͊ͭ͊͡ ͙ ͊ͣͤ͟ΎΦ ˾͔͎ͯ͡Ύͪͤ͊Ύ ;͙ͫͭ͊͟ ͍ͯ͋ͦ͘ ͙ ͔ͨͦͫ΅͔͙͔ͤ ͎ͫͭͦͣ͊ͭͦͦ͊͡ 

͎ͨͦͣͦ͊Όͭ ͔͍͙ͨͪ͒ͦͭͪ͊ͭͭΈ ͙͔ͭ͊͟ ͔͙ͦͫͦ͗ͤͤ͡ΎΦ 

˥͙͎͙͔ͤ͊ ͙ͨͦͦͫͭ͡ ͪͭ͊ ͙͔͊ͤͣ͊ͭ͘ ͼ͔ͤͭͪ͊͡Έ͔ͤͦ ͔ͣͫͭͦ ͍ ͨͪͦͺ͙͙͔͊ͭ͟͟͡Φ ˩͔͔͍͗͒ͤͤ͊Ύ ;͙ͫͭ͊͟ ͍ͯ͋ͦ͘ 

͍͒͊͗͒· ͍ ͔͒ͤΈ ͫ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ ͊͟;͔͍͔͚ͫͭͤͤͦ ͚ͯ͋ͤͦ͘ ͨ͊ͫͭ· ͙ ΅͖͙ͭ͟ τ ͍ͦͫͤͦ͊ ͯͻͦ͒͊Φ ˤ͊͗ͤͦ ͔ͭ͊͗͟ 

͙͔ͨͪͣͤΎͭΈ ͯ͋ͤͯ͘Ό ͙ͤͭΈ ͙ ͙͍͔͙ͦͨͦ͊ͫ͊ͭ͟͡͡Σ ;ͭͦ͋· ͯ͒͊͡ΎͭΈ ͙ͦͫͭ͊ͭ͟ ͙ͨ΅͙ ͔ͣ͗͒ͯ ͙ͯ͋͊ͣ͘Φ ́ͦ͡Έͦ͟ 

ͦ͟ ͔ͣͨͫͤ͟͡·͚ ͨͦ͒ͻͦ͒ ͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͙͔͒ͭ͡͡Έ͔ͤͦ ͫͦͻ͔͙͔ͪ͊ͤͤ ͍͒ͦͪͦ͘ΈΎΦ 

˻͔ͫͦ͋ͦ ͤ͊͘;͔͙͔ͤ ͙͔͔ͣͭ ͍͙ͨͪ͊͡Έ͔ͤͦ ͙͙͔ͨͭ͊ͤΦ ˹͔͒ͦͫͭ͊ͭͦ͟ ͍͙͙͍ͭ͊ͣͤͦΣ ͊͟͡Έͼ͙Ύ ͙ ͺͭͦͪ͊ 

͙ͦͭͪͼ͔͊ͭ͡Έͤͦ ͍͙͡Ύ͔ͭ ͤ͊ ͫͦͫͭͦΎ͙͔ͤ ͚ͯ͋ͤͦ͘ Ή͙ͣ͊͡Φ ͔͔͙͔̂ͨͦͭͪ͋ͤ͡ ;͔͔͎ͪͣͪͤͦͦ͘ ͙ͦ͟͡;͔͍ͫͭ͊ ͔͚ͫ͊͒ͦͫͭ͡ ͙ 

͎͙͍͊ͪͦ͊ͤͤ͘·ͻ ͙͍ͤ͊ͨͭͦ͟ ͯͫͦͪ͟Ύ͔ͭ ͍͙͙͔ͪ͊ͭ͘ ͙͔͊ͪͫ͊͟Φ ˣ͊͊ͤͫ͡ ͙͔ͨͭ͊ͭ͡Έͤ·ͻ ͍͔΅͔͍ͫͭ ͎͔ͨͦͣͦ͊ͭ ͔͙ͯͪͨͭ͟Έ 

ͯ͋͘· ͙ ͔͒ͫͤ·Φ 

˾͔͎ͯ͡Ύͪͤ·͔ ͨͪͦͺ͙͙͊ͭ͟͡;͔͙͔ͫ͟ ͦͫͣͦͭͪ· ͯ ͎ͫͭͦͣ͊ͭͦͦ͊͡ ͍ͨͦͦ͘͡ΎΌͭ ͍·Ύ͍͙ͭΈ ͔͍͙͊͋ͦ͊ͤ͘͡Ύ ͤ͊ 

͔͚ͪ͊ͤͤ ͙͙ͫͭ͊͒Φ ˨͔͊͗ ͙ͨͪ ͍͙͙ͦͭͫͯͭͫͭ ͙͋ͦ͡ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͔ͨͦͫ΅͊ͭΈ ͍ͪ͊;͊ ͔ͤ ͔͔ͪ͗ ͍͒ͯͻ ͪ͊͘ ͍ ͎ͦ͒Φ ̏ͭͦ 

͎͔ͨͦͣͦ͊ͭ ͙ͦ͋ͤ͊ͪͯ͗ͭΈ ͫͪ͟·ͭ·͔ ͔ͨͪͦ͋ͣ͡· ͙ ͙͔͋͗͊ͭ͘Έ ͎ͫͦ͗ͤͦͦ͡ ͔͡;͔͙ͤΎΦ ˽ͪͦͺ͙͙͊ͭ͊͟͟͡ ͍͔͎ͫ͒͊ 

Ήͺͺ͔͙͍͔͔ͭͤ͟ ͔͙͙ͭͪ͊ͨΦ 

ˣͦ͡Έ΄ͯΌ ͪͦ͡Έ ͍ ͨͪͦͺ͙͙͔͊ͭ͟͟͡ ͙͎͔ͪ͊ͭ ͺ͙͍͙͔ͭͦͪͪͦ͊ͤ ͍ͯ͋ͦ͘Φ ̅ͭͦͪ ͔ͯͪͨ͟͡Ύ͔ͭ Ήͣ͊͡Έ ͙ ͔͔͒͊ͭ͡ ͔͖ 

͔͔͋ͦ͡ ͚ͯͫͭͦ;͙͍͚ͦ ͟ ͔͚͍͙͒ͫͭΌ ͙ͫͦͭ͟͡Φ ˤ ͔ͤͦͭͦͪ͟·ͻ ͔͎͙ͪͦͤ͊ͻ ͺͭͦͪ ͍͒ͦ͋͊͡ΎΌͭ ͍ ͙ͨͭΈ͔͍ͯΌ ͍ͦ͒ͯΣ ;ͭͦ 

ͤ͊͘;͙͔ͭ͡Έͤͦ ͙͔ͫͤ͗͊ͭ ͖ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤͦͫͭΈ ͙͔͊ͪͫ͊͟Φ ͔́͊͗͟ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͔ͫͨͼ͙͊͡Έͤ·͔ ͨ͊ͫͭ· ͙ ͙͊͟͡ ͫ 

ͺͭͦͪͦͣΦ 

˽ͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ͊Ύ ;͙ͫͭ͊͟ ͍ͯ͋ͦ͘ τ ͍͊͗ͤ͊Ύ ;͊ͫͭΈ ͨͪͦͺ͙͙͊ͭ͟͡;͔͙ͫ͟ͻ ͔͙ͣͪͦͨͪΎ͙͚ͭΦ ˨͔͊͗ ͙ͨͪ 

ͭ΅͔͊ͭ͡Έͤͦͣ ͯͻ͔ͦ͒ ͒ͦͣ͊ ͔͍ͤͦͣͦ͗ͤͦ͘ ͨͦͤͦͫͭ͡ΈΌ ͙ͯ͒͊ͭ͡Έ ͍͖ͭͪ͒·͚ ͚ͯ͋ͤͦ͘ ͔͊ͣͤ͟ΈΦ ˿͎͙ͭͦͣ͊ͭͦͦ͡;͔͙͔ͫ͟ 

ͨͪͦͼ͔͒ͯͪ·Σ ͙͔ͭ͊͟ ͊͟͟ ͯ͡Έ͍͍ͭͪ͊ͯͦ͊͘͟Ύ ;͙ͫͭ͊͟Σ ͍ͨͦͦ͘͡ΎΌͭ ͦ;͙͙ͫͭͭΈ ͭͪͯ͒ͤͦ͒ͦͫͭͯͨͤ·͔ ͯ;͙͊ͫͭ͟Φ ̏ͭͦ 

͔͍ͨͪ͒ͦͭͪ͊΅͔͊ͭ ͍͔͙͔ͦͫͨ͊ͤ͡ ͖͔͒ͫͤ ͙ ͪ͊ͪͯ͘΄͔͙͔ͤ ͔͚ͭ͊ͤ͟Φ 

ˣͦ͡Έ΄͔ͦ ͍͙͙͔ͤͣ͊ͤ ͔ͯ͒͡Ύ͔ͭͫΎ ͺ͙͍͙ͦͪͣͪͦ͊ͤΌ ͎͙͎͙͔͙ͤ;͔͙ͫ͟ͻ ͙͍ͨͪ·;͔͟ ͯ ͔͔͚͒ͭΦ ˾͙͔͙ͦ͒ͭ͡ 

͒ͦ͗ͤ͡· ͫ ͔͎ͪ͊ͤͤͦ ͍ͦͪ͊ͫͭ͊͘ ͙͍͙͍ͨͪ͊ͭΈ ͔͒ͭΎͣ ͍ͤ͊·͙͟ ͍͙ͨͪ͊͡Έ͚ͤͦ ;͙͙ͫͭ͟ ͍ͯ͋ͦ͘Φ ˻͋ͯ;͔͙͔ͤ ͍͙ͨͪͦͦ͒ͭͫΎ 

͍ ͙͎͍͚ͪͦͦ ͺ͔ͦͪͣΣ ;ͭͦ͋· ͍·͍͊ͭ͘Έ ͙͔͔ͤͭͪͫ ͙ ͙͔ͨͦͦ͗ͭ͡͡Έ͔ͤͦ ͦͭͤͦ΄͔͙͔ͤ ͟ ͯͻͦ͒ͯ ͊͘ ͚ͫͦ͋ͦΦ ˭͍͒ͦͪͦ·͔ 

͙͍ͨͪ·;͙͟Σ ͫͺ͙͍ͦͪͣͪͦ͊ͤͤ·͔ ͍ ͔͍͔͒ͭͫͭΣ ͫͦͻͪ͊ͤΎΌͭͫΎ ͤ͊ ͍ͫΌ ͙͗ͤ͘ΈΦ 

ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͍͔͔ͫͦͪͣͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͍ ͎͙͙ͫͭͦͣ͊ͭͦͦ͡ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͯͯ͡;΄͔͙ͤΌ 

ͨͪͦͺ͙͙͙͊ͭ͟͟͡Φ ͔͙̏ͭͪ͟͡;͔͙͔ͫ͟ ͯ͋ͤ͘·͔ ΅͖͙ͭ͟Σ ͙͙͎ͪͪ͊ͭͦͪ· ͙ ͙͍ͤͤͦ͊ͼ͙ͦͤͤ·͔ ͔͍ͫͪ͒ͫͭ͊ ͎͙͎͙͔ͤ· ͔͒͊͡Όͭ 
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ͯͻͦ͒ ͔͔͋ͦ͡ Ήͺͺ͔͙͍ͭͤ͟·ͣΦ ˴͔ͪͦͣ ͎ͭͦͦΣ ͼ͙ͺ͍ͪͦ͊Ύ ͙͎͙͒͊ͤͦͫͭ͊͟ ͍ͨͦͦ͘͡Ύ͔ͭ ͙͍ͦͤͭͪͦͪͦ͊ͭ͟͡Έ ͫͦͫͭͦΎ͙͔ͤ 

͍ͯ͋ͦ͘ ͫ ͍·͚ͫͦͦ͟ ͭͦ;ͤͦͫͭΈΌΦ ͙̏ͭ ͙͔͙͒ͦͫͭ͗ͤΎ ͎ͨͦͣͦ͊Όͭ ͍ͪ͊;͊ͣ ͪ͊͋ͦͭ͊ͭΈ ͤ͊ ͔͔͔͙͔ͦͨͪ͗ͤΦ 

˭ͤ͊;͙͔ͭ͡Έ͔ͤͦ ͍͙͡Ύ͙͔ͤ ͤ͊ ͍͒ͦͪͦ͘Έ͔ ͙ͨͦͦͫͭ͡ ͪͭ͊ ͦ͊͘͟·͍͔͊ͭ ͦ͋ͪ͊͘ ͙͙͗ͤ͘Φ ˴͔͙͔ͯͪͤΣ ;͔͊ͫͭͦ 

͔͔͙͔ͯͨͦͭͪ͋ͤ͡ ͎͊ͦͦ͟͡͡Ύ ͙ ͔ͫͭͪͫͫ ͙ͫͤ͗͊Όͭ ͙͙͔ͣͣͯͤͭͭ ͙ ͯͻͯ͒΄͊Όͭ ͫͦͫͭͦΎ͙͔ͤ ͖͔͒ͫͤΦ ˻ͭ͊͘͟ ͦͭ ͍͔ͪ͒ͤ·ͻ 

͙͍ͨͪ·;͔͟ Ύ͍͡Ύ͔ͭͫΎ ͍͊͗ͤ·ͣ ΄͎͊ͦͣ ͍ ͨͪͦͺ͙͙͔͊ͭ͟͟͡ ͎͙ͫͭͦͣ͊ͭͦͦ͡;͔͙ͫ͟ͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡Φ ˭͍͒ͦͪͦ·͚ ͦ͋ͪ͊͘ 

͙͙͗ͤ͘ ͙͔ͨͦͦ͗ͭ͡͡Έͤͦ ͍͙͡Ύ͔ͭ ͔ͤ ͭͦ͡Έͦ͟ ͤ͊ ͯ͋͘·Σ ͤͦ ͙ ͤ͊ ͍͔ͫΈ ͎͙ͦͪ͊ͤͣ͘Φ 

˹͔ͦ͋ͻ͙ͦ͒ͣͦ ͔͙ͦͭͣͭͭΈ ͪͦ͡Έ ͦ͋΅͔͍͔͎ͫͭͤͤͦͦ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎ ͍ ͨͪͦͺ͙͙͔͊ͭ͟͟͡ 

͎͙ͫͭͦͣ͊ͭͦͦ͡;͔͙ͫ͟ͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡Φ ˽͍͔͔͙͔ͪͦ͒ͤ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ ͎ͨͪͦͪ͊ͣͣΣ ΄ͦ͟͡Έͤ·ͻ ͍ͦͫͣͦͭͪͦ ͙ 

͔͋ͫͨ͊ͭͤ͡·ͻ ͦͤͫͯ͟͡Έͭ͊ͼ͙͚ ͍ͨͦ·΄͔͊ͭ ͍͔ͯͪͦͤΈ ͍͔͖͙ͦͫ͒ͦͣͤͤͦͫͭ͡ ͔͔͙ͤ͊ͫͤ͡ΎΦ ˣ͎͊ͦ͒͊ͪ͡Ύ Ήͭͦͣͯ ͡Ό͙͒ 

ͤ͊;͙ͤ͊Όͭ ͋ͦ͡Έ΄͔ ͙͊͋ͦͭͭ͘ΈͫΎ ͦ ͍͖ͫͦͣ ͍͒ͦͪͦ͘Έ͔Φ ˽ͪͦͺ͙͙͊ͭ͊͟͟͡ ͍͙ͫͭ͊ͤͦͭͫΎ ;͊ͫͭΈΌ ͯ͟͡Έͭͯͪ· ͦ͋΅͔͍ͫͭ͊Φ 

˻͔ͫͦ͋ͦ ͍͙͙͔ͤͣ͊ͤ ͔ͯ͒͡Ύ͔ͭͫΎ ͨͪͦͺ͙͙͔͊ͭ͟͟͡ ͯ ͙ͨͦ͗͡·ͻ ͡Ό͔͚͒Φ ˿ ͍ͦͪ͊ͫͭͦͣ͘ ͯ͋͘· ͍ͫͭ͊ͤͦΎͭͫΎ 

͔͔͋ͦ͡ ͯΎ͍͙ͣ͘·͙ͣΣ ͊ ͔ͦ͋ͣͤ ͍͔΅͔͍ͫͭ ͔͊ͣ͒͘͡Ύ͔ͭͫΎΦ ˾͔͎ͯ͡Ύͪͤ·͚ ͯͻͦ͒ ͙ ͍͙ͨͪ͊͡Έ͔ͤͦ ͙͙͔ͨͭ͊ͤ ͎ͨͦͣͦ͊Όͭ 

͙ͨͪͦ͒ͭ͡Έ ͫͪͦ͟ ͫͯ͗͋͡· ͍ͯ͋ͦ͘Φ ˤ͊͗ͤͦ ͔ͭ͊͗͟ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͔ͫͨͼ͙͊͡Έͤ·͔ ΅͖͙ͭ͟ ͙ ͨ͊ͫͭ·Σ 

͔ͨͪ͒ͤ͊ͤ͊͘;͔ͤͤ·͔ ͒͡Ύ ;͍͍͙͔ͯͫͭͭ͡Έͤ·ͻ ͍ͯ͋ͦ͘Φ 

˿͍͔͔ͦͪͣͤͤ·͔ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͨͦ͊͘͟·͍͊Όͭ ͍ͫΎ͘Έ ͔ͣ͗͒ͯ ͎͙ͫͭͦͣ͊ͭͦͦ͡;͔͙ͫͣ͟ ͍͒ͦͪͦ͘Έ͔ͣ ͙ 

ͫͦͫͭͦΎ͙͔ͤͣ ͔͔ͫͪ͒;ͤͦ-͙͚ͫͦͫͯ͒ͫͭͦ ͙͔ͫͫͭͣ·Φ ͙̆ͪͦͤ;͔͙͔ͫ͟ ͍͔͙ͦͫͨ͊ͤ͡Ύ ͖͔͒ͫͤ ͎ͣͦͯͭ ͍͍ͫͨͦͫͦ͋ͫͭͦ͊ͭΈ 

͍͙͙ͪ͊ͭ͘Ό ͔͔͊ͭͪͦͫͪͦ͊͘͟͡ ͙  ͎͙͒ͪͯͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡Φ ˽ͦΉͭͦͣͯ ͨͪͦͺ͙͙͊ͭ͊͟͟͡ ͙ͨͦͦͫͭ͡ ͪͭ͊ ͙͔͔ͣͭ ͤ͊͘;͔͙͔ͤ ͔ͤ 

ͭͦ͡Έͦ͟ ͒͡Ύ ͯ͡·͙͋͟Σ ͤͦ ͙ ͒͡Ύ ͦ͋΅͔͎ͦ ͍͒ͦͪͦ͘ΈΎΦ ̏ͭͦ ͍͔͔ͨͦ͒ͭͪ͗͒͊ͭͫΎ ͎ͣͤͦͦ;͙͔ͫͤͤ͡·͙ͣ ͔͙ͣ͒ͼ͙͙͙ͤͫͣ͟ 

ͤ͊͋͡Ό͔͙͒ͤΎ͙ͣΦ 

ˮͤͺ͙͍͙͔ͦͪͣͪͦ͊ͤ ͔͔͙ͤ͊ͫͤ͡Ύ ;͔͔ͪ͘ ˿˸ˮ ͙ ͙͔͔ͤͭͪͤͭ ͙͎͔ͪ͊ͭ ͍͊͗ͤͯΌ ͪͦ͡Έ ͍ ͨͪͦͺ͙͙͔͊ͭ͟͟͡Φ 

˿ͦͼ͙͊͡Έͤ·͔ ͙͙͊ͣͨ͊ͤ͟Σ ͍͙͔͙͙͒ͦͪͦ͟͡ ͙ ͫͭ͊ͭΈ͙ ͍ͨͦ·΄͊Όͭ ͙͔͔ͤͭͪͫ ͡Ό͔͚͒ ͟ ͎͙ͫͭͦͣ͊ͭͦͦ͡;͔ͫͦͣͯ͟ 

͍͒ͦͪͦ͘ΈΌΦ ˨ͦͫͭͯͨ ͟ ͍͔͚͒ͦͫͭͦͪͤͦ ͙ͤͺͦͪͣ͊ͼ͙͙ ͎͔ͨͦͣͦ͊ͭ ͙͔͋͗͊ͭ͘Έ ͖ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤ·ͻ ͦ΄͙͋ͦ͟ ͍ ͯͻ͔ͦ͒Φ 

͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͍͔ͨͪͦͫ΅͔͙͔ͤ Ύ͍͡Ύ͔ͭͫΎ Ήͺͺ͔͙͍ͭͤ͟·ͣ ͙͔ͤͫͭͪͯͣͤͭͦͣ ͨͪͦͺ͙͙͙͊ͭ͟͟͡Φ 

˿͎͙ͭͦͣ͊ͭͦͦ͡;͔ͫ͊͟Ύ ͨͪͦͺ͙͙͊ͭ͊͟͟͡ ͙͔͔ͣͭ ͔ͤ ͭͦ͡Έͦ͟ ͔͙ͣ͒ͼ͙͔ͤͫͦ͟Σ ͤͦ ͙ Ή͙ͦͤͦͣ͟;͔͔ͫͦ͟ ͤ͊͘;͔͙͔ͤΦ 

˶͔;͔͙͔ͤ ͊ͨͯ͘΅͔ͤͤ·ͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡ ͔͔ͭͪ͋ͯͭ ͋ͦ͡Έ΄͙ͻ ͊ͭͪ͊ͭ͘ ͙ ͍͔͔͙ͪͣͤΦ ˽ͪͦͺ͙͙͊ͭ͊͟͟͡ ͔͗ ͦ͋ͻ͙ͦ͒ͭͫΎ 

͔͒΄͔͍͔͡ ͙ ͙͙ͨͪͤͦͫͭ ͋ͦ͡Έ΄͔ ͨͦ͡Έ͘·Φ ̏ͭͦ ͍·͎ͦ͒ͤͦ ͊͟͟ ͒͡Ύ ͨ͊ͼ͙͔ͤͭ͊Σ ͭ͊͟ ͙ ͒͡Ύ ͙͔ͫͫͭͣ· 

͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎΦ 

ˤ ͋ͯ͒ͯ΅͔ͣ ͙͔ͦ͗͒͊ͭͫΎ ͒͊͡Έ͔͚ͤ΄͔͔ ͍͙͙͔ͪ͊ͭ͘ ͔ͭͻ͎͙͚ͤͦͦ͡ ͨͪͦͺ͙͙͙͊ͭ͟͟͡Φ ˽ͦΎ͍͡ΎΌͭͫΎ ͍ͤͦ·͔ 

͔͙ͣ͊ͭͪ͊͡· ͒͡Ύ ͊͘΅͙ͭ· Ή͙ͣ͊͡Σ ͙͍͔͙͋ͦͫͦͣͫͭͣ·͔ ͨͦͪ͟·͙ͭΎ ͙ ͔͙͙͍ͨͪͫͦͤ͊ͪͦ͊ͤͤ͘͡·͔ ͔͍ͫͪ͒ͫͭ͊ ͯͻͦ͒͊Φ 

˹͊ͯ͊͟ ͔͔͒͊ͭ͡ ͍ͦͣͦ͗ͤ͘·ͣ ͔͔ͪ͊ͤͤ ͍·Ύ͍͔͙͔ͤ͡ ͙ͣͪͦ͋ͤ͟·ͻ ͙͔͔͙͚ͣͤͤ͘ ͍ ͙ͨͦͦͫͭ͡ ͪͭ͊Φ ˤ͖ͫ Ήͭͦ ͦͭͪ͟·͍͔͊ͭ 

͍ͤͦ·͔ ͔͔͙͍ͨͪͫͨͭ͟· ͒͡Ύ ͎͙͙ͫͭͦͣ͊ͭͦͦ͡Φ 

˭͊͟͡Ό;͔͙͔ͤ 

͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͨͪͦͺ͙͙͊ͭ͊͟͟͡ ͎͙ͫͭͦͣ͊ͭͦͦ͡;͔͙ͫ͟ͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡ ͙ ͔͙͔ͨͦ͒͒ͪ͗͊ͤ ͍͒ͦͪͦ͘ΈΎ 

͙ͨͦͦͫͭ͡ ͪͭ͊ τ ͍͔͚͊͗ͤ΄͊Ύ ͍ͫͦͫͭ͊͡ΎΌ΅͊Ύ ͦ͋΅͔͎ͦ ͎͋͊ͦͨͦͯ͡͡;͙Ύ ;͔͍͔ͦ͊͟͡Φ ˻ͤ͊ ͔͔ͭͪ͋ͯͭ ͔͎ͦͣͨͫͤͦͦ͟͟͡ 

ͨͦ͒ͻͦ͒͊Σ ͍͟͡Ό;͊Ό΅͔͎ͦ ͙͡;ͤͯΌ ͎͙͎͙͔ͤͯΣ ͍͙ͨͪ͊͡Έ͔ͤͦ ͙͙͔ͨͭ͊ͤΣ ͔͎ͪͯ͡Ύͪͤ·͔ ͦͫͣͦͭͪ· ͙ ͦͭ͊͘͟ ͦͭ ͍͔ͪ͒ͤ·ͻ 

͙͍ͨͪ·;͔͟Φ ˭͊͋ͦͭ͊ ͦ ͍͒ͦͪͦ͘Έ͔ ͍ͯ͋ͦ͘ τ Ήͭͦ ͙͍͔͙ͤͫͭͼ͙Ύ ͍ ͊͟;͔͍ͫͭͦ ͙ ͙͔ͨͪͦ͒ͦ͗ͭ͡͡ΈͤͦͫͭΈ ͙͙͗ͤ͘Φ 

 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ  

1. ˶͔ͦͤͭΈ͔͍ ˤΦ˴Φ ˻͍ͫͤͦ· ͨͪͦͺ͙͙͊ͭ͟͡;͔͚ͫͦ͟ ͎͙͙ͫͭͦͣ͊ͭͦͦ͡Φ τ ˸ ΦΥ ˥̏˻́ˢ˾-˸͔͙͒͊Σ нлнлΦ 

2. ˬ͔͍ͦͯ͒͡ ˿Φ˩Φ ˿͍͔͔ͦͪͣͤͤ·͔ ͔ͣͭͦ͒· ͎͙͎͙͔ͤ· ͙ͨͦͦͫͭ͡ ͪͭ͊Φ τ ˿ ˽͋ΦΣ нлнмΦ 

3. ˹͍͙͍ͦͦ͊͟ ˮΦ˽Φ ˽ͪͦͺ͙͙͊ͭ͊͟͟͡ ͙͔͊ͪͫ͊͟ ͙ ͔͍͙͚͊͋ͦ͊ͤ͘͡ ͨ͊ͪͦ͒ͦͤͭ͊Φ τ ˸ ΦΥ ˶͎ͦͦͫΣ нлмфΦ 

4. ˸͊͡·΄͔͍ ˢΦˢΦ ˭͍͒ͦͪͦΈ͔ ͍ͯ͋ͦ͘ ͙ ͔͔͒ͫͤΥ ͤ͊ͯ;ͤ·͚ ͨͦ͒ͻͦ͒Φ τ ˩ ͔͙͎͊ͭͪͤ͋ͯͪ͟Υ ̂ͪ̅̂Σ нлннΦ 

5. ˾͔ͯ͒ͤͦ͟ ́Φ˹Φ ˿͍͔͔ͦͪͣͤͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡ ͨͪͦͺ͙͙͙͊ͭ͟͟͡ ͎͙ͫͭͦͣ͊ͭͦͦ͡;͔͙ͫ͟ͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡Φ τ ˴͊͊ͤ͘ΈΥ 

˸͔͔͒ͨͪͫͫΣ нлноΦ 

ϭ˹ͯͪ·͔͍ ˸. .ˮ, 2025 
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˽͊΄΄·͔͍ ̊ͦͻͪ͊ͭ ˢ͔͍͙ͭ͊;  

͍͔͊͒ͯ͘Ό΅͙͚ ͊͟ͺ͔͚͒ͪͦ ͺ͔͊ͯͭͭ͟͡ ͻ͙͎͙͙ͪͯͪ  

˥͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͔͙ͣ͒ͼ͙͎ͤͫͦͦ͟ ͙͍͔͙͔ͯͤͪͫͭͭ͊ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ ͙͔͙ͣͤ ˸·ͪ͊ͭ͊ ˥͊ͪͪ·͔͍͊ 

ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 

 

˿˽˻˿˻ˣ̍ ̂˨ˢ˶˩˹ˮ̒ ˿˴˶˩˾˻˭ˮ˾˻ˤˢ˹˹˻˥˻ ˬ˩˶̉˹˻˥˻ ˽̂˭̍˾̒Υ 

 ʕ ̍˭˻ˤ̍ ˮ ˿˻ˤ˾˩˸˩˹˹̍˩ ̆ˮ˾̂˾˥ˮ̉˩˿˴ˮ˩ ˽˻˨̆˻˨̍ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

˿͔͙͍ͪͦͪͦ͊ͤͤ͘͟͡·͚ ͙͙͡ ͫͣͦͪ΅͔ͤͤ·͚ ͔͗͡;ͤ·͚ ͨͯ͘·ͪΈ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ ͺ͙ͤ͊͡ΈͤͯΌ ͙ͫͭ͊͒Ό 

ͻ͙ͪͦͤ;͔͎ͫͦͦ͟ ͊͟͡Έ͔͎ͯͤͦͦ͘͟͡ ͻ͔ͦ͡ͼ͙͙ͫͭͭ͊Σ ͻ͔͙͊ͪ͊ͭͪͯ͘͟Ό΅ͯΌͫΎ ͍·͔ͪ͊͗ͤͤ·ͣ ͺ͙͋ͪͦͦͣ͘ ͔ͫͭͤͦ͟Σ 

͙͔ͦ͋ͭͪ͊͡ͼ͙͔͚ ͍͔ͨͪͦͫͭ͊ ͙ ͔͚ͭͫͤͦ ͎͔͙͔͚͊͒͘ ͟ ͦͪͯ͗͊͟Ό΅͙ͣ ͫͭͪͯͭͯͪ͊ͣ͟Σ ͍ ͔͍ͨͪͯΌ ͦ;͔͔ͪ͒Έ ͟ ͦ͗ͯ͡ ͔ͨ;͔͙ͤ 

͙ ͎͔͔ͨ͊ͭͦ͒ͯͦ͒ͤ͊͡Έ͚ͤͦ ͍ͫΎ͔͘͟Φ ˨͔͊ͤͤͦ ͫͦͫͭͦΎ͙͔ͤ ͤ͊͘;͙͔ͭ͡Έͤͦ ͍ͨͦ·΄͔͊ͭ ͔ͭͻ͙ͤ;͔ͫͯ͟Ό ͫͦ͗ͤͦͫͭ͡Έ 

͚ͫͭ͊ͤ͒͊ͪͭͤͦ ͻ͔ͦ͡ͼ͙ͫͭΉ͙͙ͭͦͣ͟Σ ͍͔͙ͯ͡;͙͍͔͊ͭ ͙ͪͫ͟ ͙͔ͤͭͪ͊ͦͨͪ͊ͼ͙ͦͤͤ·ͻ ͔͙͚ͦͫͦ͗ͤͤ͡Σ ͙ͭ͊͟ͻ ͊͟͟ 

͍͔͔͙͔ͨͦͪ͗͒ͤ ͦ͋΅͔͎ͦ ͔͗͡;͎ͤͦͦ ͨͪͦͭͦ͊͟Σ ͍ͫͦͫͯ͒ͦ ͙ ͍͔͒ͤ͊͒ͼ͙͔͚͊ͭͨͪͫͭͤͦ ͙͟΄͙͟Φ ˤ ͫͭ͊ͭΈ͔ 

͙͍ͪ͊ͫͫͣ͊ͭͪ͊ΌͭͫΎ ͍͔͔ͫͦͪͣͤͤ·͔ ͻ͙͎͙ͪͯͪ;͔͙͔ͫ͟ ͨͦ͒ͻͦ͒· ͟ ͔͙ͯ͒͊ͤ͡Ό ͔͙͍͎ͫͪͦͪͦ͊ͤͤͦͦ͘͟͡ ͔͗͡;͎ͤͦͦ 

ͨͯ͘·ͪΎΣ ͍͟͡Ό;͊Ύ ͙ͣͦ͒ͺ͙͊͟ͼ͙͙ ͙͊ͨ͊ͪͦͫͦͨ͟͡;͔͚ͫͦ͟ ͻ͔ͦ͡ͼ͙ͫͭΉ͙͙ͭͦͣ͟ όͫͯ͋ͭͦͭ͊͡Έͤ͊ΎΣ Ϧ͙ͫͤͯ͘ ͍͍͔ͪͻϦΣ 

͙ͤͭͪ͊ͻ͔ͦ͡ͼ͙ͫͭΉ͙ͭͦͣ͟ΎύΣ ͊ ͔ͭ͊͗͟ ͍͙͔ͦ͋ͦͫͤͦ͊ͤ ͍͔͙͙ͦͤͪͫ͟ ͍ ͦͭͪ͟·ͭͯΌ ͔ͦͨͪ͊ͼ͙ΌΦ ˻͔͋ͫͯ͗͒͊ͭͫΎ ͪͦ͡Έ 

͙͔ͤͭͪ͊ͦͨͪ͊ͼ͙͚ͦͤͤͦ ͻ͎͙͎ͦ͊ͤͦͪ͊͡ͺ͙͙ ͙ ͙͙ͪͭ͟;͔͎ͫͦͦ͟ ͍͙͒͊ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ό/ǊƛǘƛŎŀƭ ±ƛŜǿ ƻŦ {ŀŦŜǘȅΣ /±{ύ ͍ 

ͨͪͦͺ͙͙͔͊ͭ͟͟͡ Ύ͎͔ͭͪͦͤͤ·ͻ ͍͔͔͙͚ͨͦͪ͗͒ͤΦ ˢ͙ͤ͊͘͡ ͫͯ΅͔͍ͫͭͯΌ΅͙ͻ ͔͙ͣͭͦ͒͟ ͨͦ͊͘͟·͍͔͊ͭΣ ;ͭͦ ͍·͋ͦͪ 

͙ͦͨͭͣ͊͡Έ͎ͤͦͦ ͫͨͦͫͦ͋͊ ͔͒ͦ͗ͤ͡ ͋·ͭΈ ͎ͫͭͪͦͦ ͙͙͍͙͙͙͍ͤ͒͒ͯ͊ͪͦ͊ͤ͘͡ ͙ ͍ͦͫͤͦ͊ͤ ͤ͊ ͔͔ͨͪ͒ͦͨͪ͊ͼ͙͚ͦͤͤͦ 

͙͎͙͔͒͊ͤͦͫͭ͟Σ ͔͔͙ͫͭͨͤ ͺ͙͋ͪͦ͊͘ ͙ ͍͙͊͟͡ͺ͙͊͟ͼ͙͙ ͻ͙͎ͪͯͪ͊Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡: 

͔͙͍ͫͪͦͪͦ͊ͤͤ͘͟͡·͚ ͔͗͡;ͤ·͚ ͨͯ͘·ͪΈΣ ͻ͔ͦ͡ͼ͙ͫͭΉ͙ͭͦͣ͟ΎΣ ͙͊ͨ͊ͪͦͫͦͨ͟͡ΎΣ ͫͯ͋ͭͦͭ͊͡Έͤ͊Ύ 

ͻ͔ͦ͡ͼ͙ͫͭΉ͙ͭͦͣ͟ΎΣ ͙͙ͪͭ͟;͔͙͚ͫ͟ ͍͙͒ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘Σ ͭͪͯ͒ͤ·͚ ͔͗͡;ͤ·͚ ͨͯ͘·ͪΈΣ  

ͻ͙ͪͦͤ;͔͙͚ͫ͟ ͻ͔ͦ͡ͼ͙͙ͫͭͭΣ ͻ͔ͦ͒ͦ͡ͻ͙͙ͦͭ͊͘͡Φ 

 

ˤ͍͔͔͙͔͒ͤ: ̂ ͔͙͔͒͊ͤ͡ ͔͗͡;͎ͤͦͦ ͨͯ͘·ͪΎΣ ͙͙͡ ͻ͔ͦ͡ͼ͙ͫͭΉ͙ͭͦͣ͟ΎΣ Ύ͍͡Ύ͔ͭͫΎ ͙ͦ͒ͤͣ ͙͘ ͙͔͔ͤ͊͋ͦ͡ ;͊ͫͭͦ 

͍·ͨͦͤ͡Ύ͔ͣ·ͻ ͔͙͍ͦͨͪ͊ͭͤ·ͻ ͍͔ͣ΄͔͊ͭ͡Έ͍ͫͭ ͍ ͙͊͋͒ͦͣͤ͊͡Έ͚ͤͦ ͻ͙͎͙͙ͪͯͪΦ ˻͍ͫͤͦͤ·ͣ ͙͔ͨͦ͊͊ͤͣ͘͟ ͟ Ή͚ͭͦ 

͔ͦͨͪ͊ͼ͙͙ ͙ͫͯ͗ͭ͡ ͔͗͡;͔ͤͦ͊ͣͤͤ͊͟Ύ ͔͋ͦͤ͘͡Έ όˬ˴ˣύ ͙ ͔͔ ͔͙ͦͫͦ͗ͤͤ͡ΎΦ ˿ ͔ͣͦͣͤͭ͊ ͍͔͔͙ͤ͒ͪͤΎ 

͙͊ͨ͊ͪͦͫͦͨ͟͡;͔͚ͫͦ͟ ͻ͔ͦ͡ͼ͙ͫͭΉ͙͙ͭͦͣ͟ ό˶̆̏ύ ͍ ͦͤ͟ͼ͔ мфул-ͻ ͎͍ͦ͒ͦΣ Ήͭ͊ ͔͙ͣͭͦ͒͊͟ ͫͭ͊͊͡ ζͦͦͭ͘͡·ͣ 

ͫͭ͊ͤ͒͊ͪͭͦͣη ͔͡;͔͙ͤΎ ͎͋͊ͦ͒͊ͪ͡Ύ ͍͔͚ͫͦ ͙͍͙͍͙ͣ͊ͦͤ͊ͤͦͫͭ͘͡Σ ͫͦͪ͊͟΅͔͙ͤΌ ͍ͫͪͦͦ͟ ͎͙͙ͦͫͨͭ͊͊͘͡ͼ͙͙ ͙ 

͔͙͙ͪ͊͋ͭ͊͡ͼ͙͙Σ ͊ ͔ͭ͊͗͟ ͙ͦͭ͡;ͤͦͣͯ ͔͙ͦͫͣͭ͟;͔ͫͦͣͯ͟ ͔ͪͯ͘͡Έͭ͊ͭͯΦ ˻͒ͤ͊ͦ͟Σ ͔ͤͫͣͦͭͪΎ ͤ͊ ͙ͪͯͭͤͤ·͚ 

ͻ͔͊ͪ͊ͭͪ͟ ͔ͦͨͪ͊ͼ͙͙Σ ͫͯ΅͔͍ͫͭͯΌͭ ͙͙ͤ͟͡;͔͙͔ͫ͟ ͙ͫͭͯ͊ͼ͙͙Σ ͦͭͦͪ͟·͔ ͤ͊͘;͙͔ͭ͡Έͤͦ ͯͫͦ͗ͤ͡ΎΌͭ ͔͔ 

͍·͔͙͔ͨͦͤͤ͡Σ ͔͍ͨͪͪ͊΅͊Ύ ͔ͫͭ͊ͤ͒͊ͪͭͤͦ ͍͔ͣ΄͔͊ͭ͡Έ͍ͫͭͦ ͍ ͔ͭͻ͙ͤ;͔͙ͫ͟ ͫͦ͗ͤͯ͡Ό ͙ ͔ͨͦͭͤͼ͙͊͡Έͤͦ ͦͨ͊ͫͤͯΌ 

ͨͪͦͼ͔͒ͯͪͯΦ ˻͚͒ͤͦ ͙͘ ͙ͭ͊͟ͻ ͙ͫͭͯ͊ͼ͙͚ Ύ͍͡Ύ͔ͭͫΎ ͙ͤ͊͡;͙͔ ͔͙͍͎ͫͪͦͪͦ͊ͤͤͦͦ͘͟͡Σ ͙͙͡ ͫͣͦͪ΅͔͎ͤͤͦͦΣ 

͔͗͡;͎ͤͦͦ ͨͯ͘·ͪΎ. 

˽͊ͭͦͺ͙͙͎͙ͦͦ͘͡;͔ͫ͊͟Ύ ˿ͯ΅ͤͦͫͭΈ ˽͔ͪͦ͋ͣ͡·Υ ˿͔͙͍ͪͦͪͦ͊ͤͤ͘͟͡·͚ ͔͗͡;ͤ·͚ ͨͯ͘·ͪΈ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ 

͚ͫͦ͋ͦ ͔ͦͤ͟;ͤͯΌ ͙ͫͭ͊͒Ό ͙͔͒ͭ͡͡Έͤͦ ͔ͭͯ͟΅͔͎ͦ ͻ͙ͪͦͤ;͔͎ͫͦͦ͟ ͊͟͡Έ͔͎ͯͤͦͦ͘͟͡ ͻ͔ͦ͡ͼ͙͙ͫͭͭ͊Φ ˸͎͔͔͔ͤͦͦͭͤ͡ 

͍͔͙͔ͦͫͨ͊ͤ͡Σ ;͊ͫͭͦ ͔͔ͦͫͦ͗ͤͤͤͦ͡ ͔ͪͼ͙͙͍͙͒ͪͯΌ΅͙͙ͣ ͙͙ͨͪͫͭͯͨ͊ͣ ͎ͦͫͭͪͦͦ ͍͔͙ͦͫͨ͊ͤ͡Ύ ͙ ͦ͋ͫͭͪͯ͟ͼ͙͔͚ 

΄͔͚͙͟ ͨͯ͘·ͪΎ ͔͔͙ͦͤͪͣͤͭ͊ͣ͟͟Σ ͙͍͙ͨͪͦ͒ͭ ͟ ͔͊ͣ͘΅͔͙ͤΌ ͤͦͪͣ͊͡Έ͚ͤͦ ͙͙͚ͫͫͭͦ͘͡ ͦ͋ͦͦ͡;͙͟ ͙ ͣ·΄͔;͎ͤͦͦ 

ͫͦ͡Ύ ͔͙ͫͭͤ͟ ͔͗͡;͎ͤͦͦ ͨͯ͘·ͪΎ ͎͚ͪͯ͋ͦ ͺ͙͚͋ͪͦͤͦ͘ ό͔͙͙͔ͫͦ͒ͤͭ͡Έ͚ͤͦύ ͭ ͊ͤ͟ΈΌ. 

˸ͦͪͺ͎͙ͦͦ͡;͔͙ͫ͟ Ήͭͦ ͫͦͫͭͦΎ͙͔ͤ ͻ͔͙͔͊ͪ͊ͭͪͯͭͫ͘͟ΎΥ 

1. ˤ·͔ͪ͊͗ͤͤ·ͣ ͺ͙͋ͪͦͦͣ͘Υ ˿͔ͭͤ͊͟ ͔͗͡;͎ͤͦͦ ͨͯ͘·ͪΎ ͍͙ͫͭ͊ͤͦͭͫΎ ͚ͨͦͭͤͦ͡Σ ͯͭͦ͡΅͔͚ͤͤͦΣ ͔ͭͪΎ͔ͭ 

Ή͙͊ͫͭ͡;ͤͦͫͭΈ ͙ ͫͨͦͫͦ͋ͤͦͫͭΈ ͟ ͫͦͪ͊͟΅͔͙ͤΌΦ 
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2. ˻͙͔͋ͭͪ͊͡ͼ͙͔͚ ͍͔ͨͪͦͫͭ͊Υ ˤ͔͙͚ͤͯͭͪͤͤ ͍͔ͨͪͦͫͭ ͔ͣͦ͗ͭ ͋·ͭΈ ͤ͊͘;͙͔ͭ͡Έͤͦ ͔ͯͣͤΈ΄͔ͤΣ ;͊ͫͭͦ 

ͨͦͤͦͫͭ͡ΈΌ ͔͊ͨͦͤͤ͘͡ ͨͦͭͤ͡·͙ͣ Ϧ͍͊ͣͯͪͦ͊ͤͤ͘·͙ͣϦ ͔͔͙ͦͤͪͣͤͭ͊ͣ͟͟ ͙͙͡ ͔͍ͨͪ͒ͫͭ͊͡ΎͭΈ ͚ͫͦ͋ͦ ͙͡΄Έ 

͔ͤ͋ͦ͡Έ΄ͯΌ ͨͦͦͫͭ͡ΈΦ ˬ͔͡;ͤ·͚ ͨͯ͘·ͪΈ ͍͙ͫͭ͊ͤͦͭͫΎ ͔ͤͺͯͤ͟ͼ͙͙ͦͤͪͯΌ΅͙ͣ ͎ͦͪ͊ͤͦͣΦ 

3. ˽͔͙ͪͻ͔ͦ͡ͼ͙͙ͫͭͭͦͣ ͙ ͔ͫͨ͊;ͤ·ͣ ͨͪͦͼ͔ͫͫͦͣΥ ͙̆ͪͦͤ;͔͙͚ͫ͟ ͍͙͔ͦͫͨ͊ͭ͡͡Έͤ·͚ ͨͪͦͼ͔ͫͫ 

͔͙͔ͤ͋͗ͤͦ͘ ͪ͊ͫͨͪͦͫͭͪ͊ͤΎ͔ͭͫΎ ͤ͊ ͔ͫͪͦͤͯ͘Ό ͦ͋ͦͦ͡;ͯ͟Σ ͍·͘·͍͊Ύ ͍·͔ͪ͊͗ͤͤ·͚ ͔ͫͨ͊;ͤ·͚ ͨͪͦͼ͔ͫͫ 

(͔͙ͨͪͻ͔ͦ͡ͼ͙͙ͫͭͭύ ͫ ͦͪͯ͗͊͟Ό΅͙͙ͣ ͎͙ͦͪ͊ͤ͊ͣΦ ˹͙͔͔͊͋ͦ͡ ͙͙ͪͭ͟;ͤ·͙ͣ Ύ͍͡ΎΌͭͫΎ ͨͦͭͤ͡·͔Σ ͪͯ͋ͼ͍ͦ·͔ 

ͫͪ͊΅͔͙ͤΎ ͍ ͙ͦ͋͊ͫͭ͡ ͎͔͔ͨ͊ͭͦ͒ͯͦ͒ͤ͊͡Έ͚ͤͦ ͍ͫΎ͙͘͟Σ ͔͎ͭͪͯͦ͡Έ͙ͤ͊͟ ˴͊ͦ͡ όͼ͙͔ͫͭͦͨ;͔ͤͦ;ͤ·͚ ͔͎ͭͪͯͦ͡Έ͙ͤ͟ύ ͙ 

ͫ ͔ͦ͗ͣ͡ ͨ ͔;͔͙ͤΦ 

Ϧ́ͪͯ͒ͤ·͚Ϧ ˬ͔͡;ͤ·͚ ˽ͯ͘·ͪΈ ͙ ˢ͙ͤ͊ͭͦͣ;͔͙͔ͫ͟ ˾͙͙ͫ͟Υ ˿͔͙͍ͪͦͪͦ͊ͤͤ͘͟͡·͚ ͔͗͡;ͤ·͚ ͨͯ͘·ͪΈΣ 

ͤ͊ͪΎ͒ͯ ͫ ͦͫͭͪ·ͣ ͔͙͍͒ͫͭͪͯͭͤ͟·ͣ ͻ͔ͦ͡ͼ͙͙ͫͭͭͦͣΣ ͙ͫͤ͒ͪͦͣͦͣ ˸͙͙ͪͼͼ͙ ͙ ͙͔ͤͭͪ͊ͨ;͔ͤͦ;ͤ·ͣ 

͔͙͔ͪ͊ͫͨͦͦ͗ͤͣ͡ ͎ͦͪ͊ͤ͊Σ ͍ͻ͙ͦ͒ͭ ͍ ͔͎͙͊ͭͦͪ͟Ό ͭ͊͟ ͤ͊͘·͍͔͊ͣ·ͻ ζͭͪͯ͒ͤ·ͻη ͔͗͡;ͤ·ͻ ͨͯ͘·͔͚ͪ ("difficult 

gallbladder"ύΦ ˿ͦ͗ͤͦͫͭ͡Έ ͔ͦͨͪ͊ͼ͙͙ ͍͔ͦ͋ͯͫͦͤ͊͡͡ ͔ͫ͒ͯ͡Ό΅͙͙ͣ ͺ͙͊ͭͦͪ͊ͣ͟Υ 

¶ ˹͊ͪͯ΄͔͙͔ͤ ˢ͙͙ͤ͊ͭͦͣ ͔͎́ͪͯͦ͡Έ͙ͤ͊͟ ˴͊ͦ͡Υ ˮ-͊͘͘ ͎ͨͦͭͤͦͦ͡ ͪͯ͋ͼ͍͎ͦͦͦ ͙ͤͺ͙͡Έͭͪ͊ͭ͊ ͙ ͔ͫͨ͊;͎ͤͦͦ 

ͨͪͦͼ͔ͫͫ͊ ͤͦͪͣ͊͡Έͤ͊Ύ ͙͊ͤ͊ͭͦͣΎ ͎͔͔ͨ͊ͭͦ͒ͯͦ͒ͤ͊͡Έ͚ͤͦ ͍ͫΎ͙͘͟ ͙ ͔͎ͭͪͯͦ͡Έ͙ͤ͊͟ ˴͊ͦ͡ όͦ͋͊ͫͭ͡ΈΣ 

͔ͫͦ͒ͪ͗͊΅͊Ύ ͨͯ͘·ͪͤ·͚ ͨͪͦͭͦ͟Σ ͨͯ͘·ͪͤͯΌ ͔͙͊ͪͭͪΌ ͙ ͦ͋΅͙͚ ͔͗͡;ͤ·͚ ͨͪͦͭͦ͟ύ ͍͙ͫͭ͊ͤͦͭͫΎ 

͔͙ͤͪ͊͘͡;͙͚ͣͦΦ ̏ͭͦ ͎ͣͤͦͦͪ͊ͭͤͦ͟ ͍͔͙ͯ͡;͙͍͔͊ͭ ͙ͪͫ͟ Ύ͎͔͎ͭͪͦͤͤͦͦ ͍͔͔͙ͨͦͪ͗͒ͤΎ ͙͔͗ͤͤͤͦ͘ ͍͊͗ͤ·ͻ 

ͫͭͪͯͭͯͪ͟Σ ͍ ͔͍ͨͪͯΌ ͦ;͔͔ͪ͒Έ ͦ͋΅͔͎ͦ ͔͗͡;͎ͤͦͦ ͨͪͦͭͦ͊͟ ͙ ͍͚ͨͪ͊ͦ ͔ͨ;͔ͤͦ;͚ͤͦ ͔͙͙͊ͪͭͪΦ 

¶ ̆ͪͯͨͦͫͭ͟Έ ˿͔͙ͭͤ͟Υ ˹͔ͫͣͦͭͪΎ ͤ͊ ͺ͙͋ͪͦ͘Σ ͔ͫͭͤ͊͟ ͔ͣͦ͗ͭ ͋·ͭΈ ͙ͫͭͦͤ;͔ͤ͊ ͍ ͔ͦͭ͒͡Έͤ·ͻ ͔ͣͫͭ͊ͻΣ ;ͭͦ 

͍ͨͦ·΄͔͊ͭ ͙ͪͫ͟ ͔ͨͪͺͦͪ͊ͼ͙͙ ͙ ͙͙͙ͭ͘͡Ύ ͙ͤͺ͙ͼ͙͍͚ͪͦ͊ͤͤͦ ͔͗͡;͙ ͙͙͡ ͔͙͎ͫͦ͒ͪ͗ͣͦͦ ͍ ͋ͪΌ΄ͤͯΌ ͨͦͦͫͭ͡Έ 

͙ͨͪ ͙͔͒ͫͫ͟ͼ͙͙Φ 

¶ ˿ͦ͗ͤͦͫͭ͡Έ ˨͙͔ͫͫ͟ͼ͙͙ ͦͭ ˽͔;͔ͤͦ;͎ͤͦͦ ˶ͦ͗͊Υ ˽ͦͭͤ͡·͔ ͺ͙͋ͪͦͤ͘·͔ ͫͪ͊΅͔͙ͤΎ ͔ͣ͗͒ͯ 

͔͙͍ͫͪͦͪͦ͊ͤͤ͘͟͡·ͣ ͨͯ͘·͔ͪͣ ͙ ͔ͦ͗ͣ͡ ͔ͨ;͔͙ͤ ͔͒͊͡Όͭ ͫͭ͊ͤ͒͊ͪͭͤͯΌ ͙͔͒ͫͫ͟ͼ͙Ό ό͔͔͙͔ͦͭ͒ͤ͡ύ 

͍͙ͭͪ͊ͣ͊ͭ;͚ͤͦΣ ͍͔͙ͯ͡;͙͍͊Ύ ͙ͪͫ͟ ͍͔ͪͦͦͭ͟;͔͙ͤΎ ͙͘ ͔ͨ;͔ͤͦ;͎ͤͦͦ ͦ͗͊͡Φ 

˶͙͊ͨ͊ͪͦͫͦͨ͟Ύ ͙͍ͨͪͦͭ ˻ͭͪ͟·͚ͭͦ ͙͎͙͙̆ͪͯͪΥ ˶͙͊ͨ͊ͪͦͫͦͨ͟;͔͙͚ͫ͟ ͒ͦͫͭͯͨΣ ͋ͯ͒ͯ;͙ 

͔ͨͪ͒ͨͦ;͙͔ͭͭ͡Έͤ·ͣ ͍ ͍ͨͦ͒͊͡ΎΌ΅͔ͣ ͋ͦ͡Έ΄͙͍͔ͤͫͭ ͫͯ͡;͔͍͊Σ ͙ͨͪ ͔͙͍ͫͪͦͪͦ͊ͤͤͦͣ͘͟͡ ͔͗͡;ͤͦͣ ͨͯ͘·͔ͪ 

ͫͦͨͪΎ͔͗ͤ ͫ ͍ͨͦ·΄͔ͤͤ·ͣ ͙ͪͫͦͣ͟ ͔͙͚ͦͫͦ͗ͤͤ͡Φ ˹͔͍ͦͣͦ͗ͤͦͫͭ͘Έ ;͔͚ͭͦ͟ ͙͔͙͒ͤͭͺ͙͊͟ͼ͙͙ ͙͊ͤ͊ͭͦͣ;͔͙ͫ͟ͻ 

ͫͭͪͯͭͯͪ͟ Ύ͍͡Ύ͔ͭͫΎ ͍ͦͫͤͦͤ·ͣ ͙͍͙͔ͨͪͦͭͦͨͦ͊͊ͤͣ͘͟ ͟ ͔͙ͨͪͦ͒ͦ͗ͤ͡Ό ˶̆̏Φ ˽ͦ Ή͚ͭͦ ͙ͨͪ;͙͔ͤΣ ;͊ͫͭͦͭ͊ 

͍͔͙͙ͦͤͪͫ͟ ό͔͔ͨͪͻͦ͒͊ ͦͭ ͙͊ͨ͊ͪͦͫͦͨ͟͡;͔͚ͫͦ͟ ͟ ͦͭͪ͟·͚ͭͦ ͔ͦͨͪ͊ͼ͙͙ύ ͙ͨͪ Ϧͭͪͯ͒ͤ·ͻϦ ͨͯ͘·ͪΎͻ ͤ͊͘;͙͔ͭ͡Έͤͦ 

͍·΄͔Σ ;͔ͣ ͍ ͔͔ͫͪ͒ͤͣ ό͙͎͒ͦͫͭ͊ΎΣ ͨͦ ͔ͤͦͭͦͪ͟·ͣ ͒͊ͤͤ·ͣΣ мл-нл҈ ͙ ͔͔͋ͦ͡ύΦ ˻͒ͤ͊ͦ͟ ͦͭ͊͘͟ ͦͭ 

͙͙͊ͨ͊ͪͦͫͦͨ͟͡ ͔ͤ Ύ͍͡Ύ͔ͭͫΎ ͔͙͍͔͒ͤͫͭͤͤ·ͣ ͔ͪ΄͔͙͔ͤͣΦ ˾͊ͪ͊͋ͦͭ͊ͤ͘· ͔ͫͨͼ͙͊͡Έͤ·͔ ͻ͙͎͙ͪͯͪ;͔͙͔ͫ͟ 

͔ͭͻ͙͙ͤ͟Σ ͍ͨͦͦ͘͡ΎΌ΅͙͔ ͔͋ͦͨ͊ͫͤͦ͘ ͍·͙ͨͦͤͭ͡Έ ͻ͔ͦ͡ͼ͙ͫͭΉ͙ͭͦͣ͟Ό ͙͊ͨ͊ͪͦͫͦͨ͟͡;͔͙ͫ͟Σ ͔͒͊͗ ͍ ͍͙ͯͫͦ͡Ύͻ 

͍·͔͎ͪ͊͗ͤͤͦͦ ͪͯ͋ͼ͍͎ͦͦͦ ͨͪͦͼ͔ͫͫ͊Φ 

͔̇͡Έ ͙ ˭͊͒͊;͙ ˿ͭ͊ͭΈ͙Υ ͔̇͡ΈΌ ͎͒͊ͤͤͦͦ ͦ͋ͦͪ͊͘ Ύ͍͡Ύ͔ͭͫΎ ͙͊ͤ͊͘͡ ͙ ͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͙Ύ ͫͯ΅͔͍ͫͭͯΌ΅͙ͻ 

ͻ͙͎͙ͪͯͪ;͔͙ͫ͟ͻ ͍ͫͨͦͫͦ͋ͦ ͙ ͙ͭ͊ͭ͟;͔͙ͫ͟ͻ ͙͔͍ͨͪͣͦΣ ͍͔ͤ͊ͨͪ͊ͤͤ͡·ͻ ͤ͊ ͔͔͋ͦͨ͊ͫͤͦ͘ ͙ ͙ͪ͊͒͊͟͡Έ͔ͤͦ 

͔͙͔ͯ͒͊ͤ͡ ͔͙͍͎ͫͪͦͪͦ͊ͤͤͦͦ͘͟͡ ͔͗͡;͎ͤͦͦ ͨͯ͘·ͪΎΦ 

˭͊͒͊;͙Υ 

1. ˻͙ͨͫ͊ͭΈ ͙ͫͦ͗ͤͦͫͭ͡ ͙ ͙͙ͪͫ͟Σ ͊ͫͫͦͼ͙͙͍ͪͦ͊ͤͤ·͔ ͫͦ ͔͙͍ͫͪͦͪͦ͊ͤͤ͘͟͡·ͣ ͔͗͡;ͤ·ͣ ͨͯ͘·͔ͪͣΦ 

2. ˾͔͊ͫͫͣͦͭͪͭΈ ͍ͦͫͤͦͤ·͔ ͙ͣͦ͒ͺ͙͊͟ͼ͙͙ ͙͊ͨ͊ͪͦͫͦͨ͟͡;͔͚ͫͦ͟ ͻ͔ͦ͡ͼ͙ͫͭΉ͙͙ͭͦͣ͟Σ ͙͔ͨͪͣͤΎ͔ͣ·͔ 

͍ ͚͒͊ͤͤͦ ͙ͫͭͯ͊ͼ͙͙ όͫͯ͋ͭͦͭ͊͡Έͤ͊ΎΣ ;͙͊ͫͭ;ͤ͊ΎΣ Ϧ͙ͫͤͯ͘ ͍͍͔ͪͻϦύΦ 

3. ˻͍͋ͦͫͤͦ͊ͭΈ ͙͔͙͙ͪͭͪ͟ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ό˴͙͙ͪͭ;͔͙͚ͫ͟ ˤ͙͒ ˣ͔͙ͦͨ͊ͫͤͦͫͭ͘ύ ͙ ͙ͨͦ͊͊ͤ͘͟Ύ ͟ 

͍͔͙͙ͦͤͪͫ͟Φ 

˽͙͙͔ͦͤͣ͊ͤ ͙ ͍͙ͨͪ͊͡Έ͔ͤͦ ͙͔͔͙͔ͨͪͣͤͤ Ή͙ͭͻ ͔͍ͣͭͦ͒ͦ ͙͙ͪͭ͟;͔͙ͫ͟ ͍͊͗ͤ· ͒͡Ύ ͙͙͙ͣͤͣ͊͘ͼ͙͙ 

Ύ͎͔ͭͪͦͤͤ·ͻ ͍͔͔͙͚ͨͦͪ͗͒ͤ ͙ ͙͔͙͒ͦͫͭ͗ͤΎ ͙ͦͨͭͣ͊͡Έͤ·ͻ ͔ͪͯ͘͡Έ͍ͭ͊ͭͦ ͔͡;͔͙ͤΎ ͯ ͚͒͊ͤͤͦ ͎ͪͯͨͨ· 

ͨ͊ͼ͙͔͍ͤͭͦΦ 

˭͊͟͡Ό;͔͙͔ͤΥ ˿͔͙͍ͪͦͪͦ͊ͤͤ͘͟͡·͚ ͔͗͡;ͤ·͚ ͨͯ͘·ͪΈ ς Ήͭͦ ͻ͙͎͙ͪͯͪ;͔͙͚ͫ͟ ͍·͍ͦ͘Σ ͔ͭͪ͋ͯΌ΅͙͚ ͦͭ 
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ͻ͙͎ͪͯͪ͊ ͍·͎ͫͦͦͦ͟ ͨͪͦͺ͔͙͙ͫͫͦͤ͊ͣ͊͘͡Σ ͎͍͙ͦͭͦͤͦͫͭ ͟ ͔ͤͫͭ͊ͤ͒͊ͪͭͤ·ͣ ͔ͪ΄͔͙ͤΎͣ ͙ ͎͎ͫͭͪͦͦͦ ͫͦ͋͡Ό͔͙͒ͤΎ 

͙ͨͪͤͼ͙͍ͨͦ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘Φ ˽͙͙͔ͪͦͪͭͭͦͣ Ύ͍͡Ύ͔ͭͫΎ ͫͦͻ͔͙͔ͪ͊ͤͤ ͼ͔͙ͦͫͭͤͦͫͭ͡ ͍͔͔ͤͨ;͔ͤͦ;ͤ·ͻ ͔͗͡;ͤ·ͻ 

͍ͨͪͦͭͦͦ͟Φ ˿ͯ͋ͭͦͭ͊͡Έͤ͊Ύ ͻ͔ͦ͡ͼ͙ͫͭΉ͙ͭͦͣ͟ΎΣ ͍ ͫͦ;͔͙͙ͭ͊ͤ ͫ ͭ΅͔͊ͭ͡Έ͚ͤͦ ͊͋͡Ύͼ͙͔͚ ͙͙͚ͫͫͭͦ͘͡Σ Ύ͍͡Ύ͔ͭͫΎ 

͙͔͔ͤ͊͋ͦ͡ ͔͚͋ͦͨ͊ͫͤͦ͘ ͙ ͔ͨͪ͒ͨͦ;͙͔ͭͭ͡Έ͚ͤͦ ͔ͭͻ͙͚ͤͦ͟Σ ͎ͦ͒͊͟ ͙͔͙͔͒ͦͫͭ͗ͤ ζ˴͙͙ͪͭ;͔͎ͫͦͦ͟ ˤ͙͒͊ 

ˣ͔͙ͦͨ͊ͫͤͦͫͭ͘η ͔͍ͤͦͣͦ͗ͤͦ͘Φ ˴͍͔͙ͦͤͪͫΎ ͍ ͦͭͪ͟·ͭͯΌ ͔ͦͨͪ͊ͼ͙Ό ͔ͤ Ύ͍͡Ύ͔ͭͫΎ ͔͙͔ͦͫͦ͗ͤͤͣ͡Σ ͊ 

͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ ͪ͊ͯͣͤ͘·͚ ͙ ͍͔͍͔ͦͭͭͫͭͤͤ·͚ ͻ͙͎͙ͪͯͪ;͔͙͚ͫ͟ ͍·͋ͦͪΣ ͍͔ͤ͊ͨͪ͊ͤͤ͡·͚ ͤ͊ ͫͦͻ͔͙͔ͪ͊ͤͤ 

͍͒ͦͪͦ͘ΈΎ ͙ ͙͙͗ͤ͘ ͨ͊ͼ͙͔ͤͭ͊Φ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

1. ˹͙͙͙ͭͤ͟Σ ˤΦˤΦ ͙͎͙̆ͪͯͪ;͔͔ͫͦ͟ ͔͡;͔͙͔ͤ ͔͗͡;͔͚ͤͦ͊ͣͤͤͦ͟ ͔͙͋ͦͤ͘͡ ͙ ͔͔ ͔͙͚ͦͫͦ͗ͤͤ͡Φ нлнлΦ ˿͊ͤͭ͟-

˽͔͔͎ͭͪ͋ͯͪΥ ˮ͔͒͊ͭ͘͡Έ͍ͫͭͦ ζ˸͔͙͒ͼ͙ͤͫ͊͟Ύ ͙͎ͤ͊͟ηΦ 

2. ˿͍͔͊͡Έ͔͍Σ ˤΦ˿ΦΣ ˴͙͙͔ͪͤͦ͟Σ ˢΦ ˮΦ ˴͙͙ͤ͡;͔ͫ͊͟Ύ ͻ͙͎͙ͪͯͪΎΥ ˹͊ͼ͙ͦͤ͊͡Έ͔ͤͦ ͍͍ͪͯͦͦ͒ͫͭͦ͟ ͍ о-ͻ ͭͦͣ͊ͻΦ ́ͦͣ 

нΦ нллфΦ ˸͍ͦͫ͊͟Υ ˥̏˻́ˢ˾-˸͔͙͒͊Φ 

3. ͔̊ͪͦ͟͡Σ ̊ΦΣ ˨͙ͯ͡Σ ˨Φ ˭͔͍͙͊͋ͦ͊ͤ͡Ύ ͔ͨ;͔͙ͤ ͙ ͔͗͡;ͤ·ͻ ͔͚ͨͯͭΦ нллнΦ ˸͍ͦͫ͊͟Υ ˥̏˻́ˢ˾-˸͔͙͒͊Φ 

ϭ ˽͊΄΄·͔͍ ̊Φ, 2025 

 

 

 

 

˾͔͍͊͘ ˴·͡·; ˾͔͍͙͊͘;  

ˢ͙͔ͫͫͭͤͭ ˴͊ͺ͔͒ͪ· ͺ͔͊ͯͭͭ͟͡ ͻ͙͎͙͙ͪͯͪ  

˥͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͔͙ͣ͒ͼ͙͎ͤͫͦͦ͟ ͙͍͔͙͔ͯͤͪͫͭͭ͊ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ ͙͔͙ͣͤ ˸·ͪ͊ͭ͊ ˥͊ͪͪ·͔͍͊ 

ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟  
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ˤ ˶˩̉˩˹ˮˮ ˭ˢˣ˻˶˩ˤˢ˹ˮ˯ ˬ˩˶̉˹˻˥˻ ˽̂˭̍˾̒ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

˶͙͊ͨ͊ͪͦͫͦͨ͟;͔ͫ͊͟Ύ ͻ͔ͦ͡ͼ͙ͫͭΉ͙ͭͦͣ͟Ύ ό˶̆̏ύ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ ͙͙ͣͤͣ͊͡Έͤͦ ͙͍͙͍͔ͤ͊ͤͦ͘ 

ͻ͙͎͙ͪͯͪ;͔͔ͫͦ͟ ͍͔ͣ΄͔͊ͭ͡Έ͍ͫͭͦΣ ͍͔͔ͤ͊ͨͪ͊ͤͤͦ͡ ͤ͊ ͔͙͔ͯ͒͊ͤ͡ ͔͗͡;͎ͤͦͦ ͨͯ͘·ͪΎΣ ͙ ͍ ͤ͊ͫͭͦΎ΅͔͔ ͍͔ͪͣΎ 

͙ͨͪͤ͊ͤ͊͘ Ϧͦͦͭ͘͡·ͣ ͫͭ͊ͤ͒͊ͪͭͦͣϦ ͔͡;͔͙ͤΎ ͋ͦ͡Έ΄͙͍ͤͫͭ͊ ͔͍͙͚͊͋ͦ͊ͤ͘͡ Ή͎ͭͦͦ ͎ͦͪ͊ͤ͊Σ ͔͔ͨͪ͗͒ ͍͔͎ͫͦ 

͔͗͡;͔͚ͤͦ͊ͣͤͤͦ͟ ͔͙͋ͦͤ͘͡ όˬ˴ˣύ ͙ ͔͔ ͔͙͚ͦͫͦ͗ͤͤ͡Φ ˸͔͙ͭͦ͒͊͟Σ ͙͍͊ͪͦ͒͘΄͊ΎͫΎ ͍ мфул-ͻ ͎ͦ͒͊ͻΣ ͍͔ͫͦͪ΄͙͊͡ 

͔͍ͪͦ͡Όͼ͙Ό ͍ ͙͊͋͒ͦͣͤ͊͡Έ͚ͤͦ ͻ͙͎͙͙ͪͯͪΣ ͍·͔͙͍ͭͫͤ ͙ͭͪ͊͒ͼ͙ͦͤͤͯΌ ͦͭͪ͟·ͭͯΌ ͻ͔ͦ͡ͼ͙ͫͭΉ͙ͭͦͣ͟Ό 

͎͋͊ͦ͒͊ͪ͡Ύ ͍͙ͫͦͣ ͤ͊͘;͙͔ͭ͡Έͤ·ͣ ͔͙ͨͪͣͯ΅͔͍ͫͭ͊ͣΦ ˴͡Ό;͔͍·͔ ͙͍͒ͦͫͭͦͤͫͭ͊ ˶̆̏ ͍͟͡Ό;͊Όͭ ͔ͣͤΈ΄ͯΌ 

͍͙ͭͪ͊ͣ͊ͭ;ͤͦͫͭΈΣ ͫͦͪ͊͟΅͔͙͔ͤ ͔͔ͨͦͫͦͨͪ͊͡ͼ͙͎ͦͤͤͦͦ ͔͍͎͋ͦͦͦ͡ ͙ͫͤ͒ͪͦͣ͊Σ ͯ͡;΄͙͚ ͔͙ͦͫͣͭ͟;͔͙͚ͫ͟ 

Ήͺͺ͔ͭ͟Σ ͔͔͋ͦ͡ ͙͚ͦͪͦͭ͟͟ ͔͙ͨͪͦ͒ ͎͙͙ͦͫͨͭ͊͊͘͡ͼ͙͙ ͙ ͋·͔ͫͭͪͦ ͍͍ͦͪ͊͘΅͔͙͔ͤ ͨ͊ͼ͙͔͍ͤͭͦ ͟ ͍͔͔͍͚ͨͦͫ͒ͤͤͦ 

͙͍͙͊ͭͤͦͫͭ͟Φ ˤ ͫͭ͊ͭΈ͔ ͨͦ͒ͪͦ͋ͤͦ ͙͍ͪ͊ͫͫͣ͊ͭͪ͊ΌͭͫΎ ͙ͨͦ͊͊ͤ͘͟ΎΣ ͙͙ͫͭͦͪΎ ͍͙͙ͪ͊ͭ͘ΎΣ ͔ͭͻ͙ͤ͊͟ ͍·͔͙ͨͦͤͤ͡Ύ ͙ 

͔͍͙ͨͪ͊ͪͯ͡Ό΅͙͔ ͔͙ͨͪͣͯ΅͔͍ͫͭ͊ ͙͊ͨ͊ͪͦͫͦͨ͟͡;͔͚ͫͦ͟ ͻ͔ͦ͡ͼ͙ͫͭΉ͙͙ͭͦͣ͟Σ ͊ ͔ͭ͊͗͟ ͔͔ ͪͦ͡Έ ͍ ͍͔͔͚ͫͦͪͣͤͤͦ 

ͻ͙͎͙ͪͯͪ;͔͚ͫͦ͟ ͙͔ͨͪ͊ͭ͟͟Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡: 

͙͊ͨ͊ͪͦͫͦͨ͟͡;͔ͫ͊͟Ύ ͻ͔ͦ͡ͼ͙ͫͭΉ͙ͭͦͣ͟ΎΣ ͔͗͡;͔ͤͦ͊ͣͤͤ͊͟Ύ ͔͋ͦͤ͘͡ΈΣ ͙͙ͣͤͣ͊͡Έͤͦ 

 ͙ ͍͙͍ͤ͊ͤ͊͘Ύ ͻ͙͎͙ͪͯͪΎΣ ͻ͔ͦ͡ͼ͙͙ͫͭͭΣ ͚ͦͦͭͦ͘͡ ͫͭ͊ͤ͒͊ͪͭΣ ͭͪͦ͊͊ͪ͟. 

 

ˤ͍͔͔͙͔͒ͤ  

ˮ͙ͫͭͦͪ;͔͙͚ͫ͟ ͔ͦͤͭͫͭ͟͟ ͙ Ή͍ͦ͡Όͼ͙Ύ 

͙͎͙̆ͪͯͪ;͔͔ͫͦ͟ ͔͙͔ͯ͒͊ͤ͡ ͔͗͡;͎ͤͦͦ ͨͯ͘·ͪΎΣ ͙͙͡ ͻ͔ͦ͡ͼ͙ͫͭΉ͙ͭͦͣ͟ΎΣ Ύ͍͡Ύ͔ͭͫΎ ͚ͦ͒ͤͦ ͙͘ ͔͚ͫͭ͊ͪ΄͙ͻ 
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͙ ͙͔͔ͤ͊͋ͦ͡ ;͊ͫͭͦ ͍·ͨͦͤ͡Ύ͔ͣ·ͻ ͔ͦͨͪ͊ͼ͙͚ ͍ ͦ͋΅͔͚ ͻ͙͎͙͙ͪͯͪΦ ˤ͔͍ͨͪ·͔ ͔ͯͫͨ΄ͤ͊Ύ ͻ͔ͦ͡ͼ͙ͫͭΉ͙ͭͦͣ͟Ύ 

͋·͊͡ ͍·͔ͨͦͤͤ͊͡ ͔͔ͤͣͼ͙ͣ͟ ͻ͙͎ͪͯͪͦͣ ˴͊ͪͦͣ͡ ˶͎͔͊ͤͤ͋ͯͻͦͣ ό/ŀǊƭ [ŀƴƎŜƴōǳŎƘύ ͍ муун ͎ͦ͒ͯΣ ͙ ͤ͊ 

ͨͪͦͭΎ͔͙͙͗ͤ ͔͔͋ͦ͡ ͫͭ͊ ͔ͭ͡ ͦͭͪ͟·ͭ·͚ ͒ͦͫͭͯͨ ͍ͦͫͭ͊͊ͫ͡Ύ ͔͙͍͔͒ͤͫͭͤͤ·ͣ ͔ͣͭͦ͒ͦͣΦ ̏ͭ͊ ͔ͦͨͪ͊ͼ͙ΎΣ 

͍·ͨͦͤ͡Ύ͔ͣ͊Ύ ;͔͔ͪ͘ ͋ͦ͡Έ΄͚ͦ ͔ͪ͊ͪ͘͘ ͍ ͍ͨͪ͊ͦͣ ͔͔ͨͦ͒ͪ͋ͪΈ͔Σ ͋·͊͡ Ήͺͺ͔͙͍ͭͤ͊͟Σ ͤͦ ͊ͫͫͦͼ͙͙͍ͪͦ͊͊ͫ͡Έ ͫ 

͔ͫͪΈ͔ͤ͘·ͣ ͔͔ͨͦͫͦͨͪ͊͡ͼ͙ͦͤͤ·ͣ ͙͒ͫͦͣ͟ͺͦͪͭͦͣΣ ͙͔͒ͭ͡͡Έͤ·ͣ ͍͍͔͙͔ͦͫͫͭ͊ͤͦͤͣ͡Σ ͤ͊͘;͙͔ͭ͡Έͤ·ͣ 

͙ͪͫͦͣ͟ ͔͍ͪ͊ͤ·ͻ ͔͙͚ͦͫͦ͗ͤͤ͡ ͙ ͍·͔ͪ͊͗ͤͤ·ͣ ͔͙ͦͫͣͭ͟;͔͙ͫͣ͟ ͔͒ͺ͔ͭͦͣ͟Φ˾͔͍ͦ͡Όͼ͙Ύ ͍ ͻ͙͎͙͙ͪͯͪ 

͔͗͡;͎ͤͦͦ ͨͯ͘·ͪΎ ͙ͨͪͦͦ͘΄͊͡ ͍ ͦͤ͟ͼ͔ мфул-ͻ ͎͍ͦ͒ͦ ͫ ͨͦΎ͍͔͙͔ͤͣ͡ ͙ ͍͔͔͙͔ͤ͒ͪͤͣ ͙͊ͨ͊ͪͦͫͦͨ͟͡;͔͚ͫͦ͟ 

ͻ͔ͦ͡ͼ͙ͫͭΉ͙͙ͭͦͣ͟ ό˶̆̏ύΦ ˽͙͔ͦͤͪͦͣ ͔͙͙ͣͭͦ͒͟ ͫ;͙͔ͭ͊ͭͫΎ ͔͔ͤͣͼ͙͚͟ ͻ͙͎ͪͯͪ ͙̏ͪͻ ˸ΌΉ ό9ǊƛŎƘ aǸƘŜύΣ 

ͦͭͦͪ͟·͚ ͍ мфур ͎ͦ͒ͯ ͍·͙ͨͦͤ͡͡ ͔͍ͨͪͯΌ ͔͙͍͒ͦͯͣͤͭͪͦ͊ͤͤͯ͟Ό ˶̆̏Σ ͙ͫͨͦ͡Έͯ͘Ύ ͍͔ͫͦ͋ͫͭͤͤ·͚ 

͙͔͔ͦ͋ͪͭͤͤ͘·͚ ͙ͨͪ͋ͦͪ τ ͡ ͊ͨ͊ͪͦͫͦͨ͟Φ ˻͒ͤ͊ͦ͟ ΄͙͔ͪͦͦ͟ ͙͙͔ͨͪͤ͊ͤ͘ ͙ ͨͦͨͯ͡Ύ͙ͪ͊͘ͼ͙Ύ ͔ͣͭͦ͒͊ ͍ͫΎ͊ͤ͘· ͫ 

͙ͪ͊͋ͦͭ͊ͣ ͺͪ͊ͤͼ͎ͯͫͦͦ͘͟ ͻ͙͎ͪͯͪ͊ ͙͙̅ͨͨ͊͡ ˸͔ͯͪ όtƘƛƭƭƛǇŜ aƻǳǊŜǘύΣ ͦͭͦͪ͟·͚ ͍ мфут ͎ͦ͒ͯ ͍·͙ͨͦͤ͡͡ 

͔ͦͨͪ͊ͼ͙ΌΣ ͙ͫͨͦ͡Έͯ͘Ύ ͔ͫͭ͊ͤ͒͊ͪͭͤͦ ͍͙͔͙͒ͦ͊ͨ͊ͪͦͫͦͨ͟͡;͔͔ͫͦ͟ ͍͙͔ͦ͋ͦͪͯ͒ͦ͊ͤΦ ˭͊ ͔ͦͪͦͭͦ͟͟ ͍͔ͪͣΎΣ ͟ 

͔͔͙͔ͫͪ͒ͤ мффл-ͻ ͎͍ͦ͒ͦΣ ˶̆̏ ͫͭ͊͊͡ ͦ͋΅͔͙ͨͪͤΎ͚ͭͦ ͙ ͔ͨͪ͒ͨͦ;͙͔ͭͭ͡Έ͚ͤͦ ͔͙͚ͣͭͦ͒ͦ͟Σ ͍·͔͙͍ͭͫͤ ͦͭͪ͟·ͭͯΌ 

͔ͦͨͪ͊ͼ͙Ό ͍ ͋ͦ͡Έ΄͙͍͔ͤͫͭ ͫͯ͡;͔͍͊Φ ̏ͭͦ ͔͍͙͔ͨͪͦ͋ͪ͊ͦ͊ͤ͘ ͔͍ͦͤ͊ͣͤͦ͊ͦ͘͡ ͔͔ͨͪͻͦ͒ ͟ Ήͨͦͻ͔ ͙͙ͣͤͣ͊͡Έͤͦ 

͙͍͙͍͚ͤ͊ͤͦ͘ ͻ͙͎͙͙ͪͯͪ ͍  ͔͡;͔͙͙ͤ ͙͊͋͒ͦͣͤ͊͡Έͤ·ͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡Φ 

˻͍ͫͤͦͤ·͔ ͙ͨͦ͊͊ͤ͘͟Ύ ͟ ˶̆̏ 

˽͙ͦ͊͊ͤ͘͟Ύ ͟ ͻ͔ͦ͡ͼ͙ͫͭΉ͙͙ͭͦͣ͟ ͍ ͼ͔ͦͣ͡ ͙ ͟ ͙͊ͨ͊ͪͦͫͦͨ͟͡;͔ͫͦͣͯ͟ ͒ͦͫͭͯͨͯ ͍ ;͙͊ͫͭͤͦͫͭ 

͔͔ͦͨͪ͒͡ΎΌͭͫΎ ͙ͤ͊͡;͙͔ͣ ͎͙ͦͪ͊ͤ;͔͚ͫͦ͟ ͎͙͙ͨ͊ͭͦͦ͡ ͔͗͡;͎ͤͦͦ ͨͯ͘·ͪΎΣ ͍·͘·͍͊Ό΅͔͚ ͙ͫͣͨͭͦͣ· ͙͙͡ 

͍·͙͚ͫͦ͟ ͙ͪͫ͟ ͔͙͚ͦͫͦ͗ͤͤ͡Φ 

˴͡Ό;͔͍·͔ ͙ͨͦ͊͊ͤ͘͟Ύ ͍͟͡Ό;͊ΌͭΥ 

1. ͙̆ͪͦͤ;͔͙͚ͫ͟ ͊͟͡Έ͔ͯͤ͘͟͡·͚ ͻ͔ͦ͡ͼ͙͙ͫͭͭ όˬ͔͡;͔ͤͦ͊ͣͤͤ͊͟Ύ ͔͋ͦͤ͘͡ΈΣ ˬ˴ˣύΥ ˿͔͊ͣͦ 

͔͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤͦ ͙͔ͨͦ͊͊ͤ͘͟Φ ˹͙͊͡;͙͔ ͔͔͍ͦͤͪͣͤͭͦ͟͟ ό͔͚͊ͣͤ͟ύ ͍ ͔͗͡;ͤͦͣ ͨͯ͘·͔ͪΣ ͔͒͊͗ ͙ͨͪ 

͍͙͙ͦͭͫͯͭͫͭ ͍·͔ͪ͊͗ͤͤ·ͻ ͙͍ͫͣͨͭͦͣͦ ό͔͙͋ͫͫͣͨͭͦͣͤ·͚ ͻ͔ͦ͡ͼ͙͙͙ͫͭͦͭ͊͘͡ύΣ ͔ͣͦ͗ͭ ͔͍ͭͪ͋ͦ͊ͭΈ ͔ͦͨͪ͊ͼ͙͙ 

ͨͪ ͙ ͔͔͔ͦͨͪ͒ͤͤ͡·ͻ ͍͙ͯͫͦ͡Ύͻ ό͙͔ͤ͊ͨͪͣͪΣ ͋ͦ͡Έ΄͚ͦ ͔ͪ͊ͣͪ͘ ͔͚͊ͣͤ͟Σ Ϧͦͭ͟͡Ό;͔ͤͤ·͚Ϧ ͔͗͡;ͤ·͚ ͨͯ͘·ͪΈΣ 

͍ͫͦͨͯͭͫͭͯΌ΅͙͔ ͔͍͙͊͋ͦ͊ͤ͘͡ΎύΦ 

2. ˻ͫͭͪ·͚ ͻ͔ͦ͡ͼ͙͙ͫͭͭΥ ʕ ͔͙͔ͦͫͨ͊ͤ͡ ͔͗͡;͎ͤͦͦ ͨͯ͘·ͪΎΣ ;͊ͫͭͦ ͍·͍͔͊ͤͤͦ͘ ͦ͋ͫͭͪͯ͟ͼ͙͔͚ ͨͯ͘·͎ͪͤͦͦ 

ͨͪͦͭͦ͊͟ ͔͊ͣͤͣ͟Φ ˶͙͊ͨ͊ͪͦͫͦͨ͟;͔ͫ͊͟Ύ ͻ͔ͦ͡ͼ͙ͫͭΉ͙ͭͦͣ͟ΎΣ ͍·͔ͨͦͤͤͤ͊͡Ύ ͍ ͙͔ͪ͊ͤͤ ͙ͫͪͦ͟ ό͔͍ͨͪ·͔ тн ;͊ͫ͊ 

ͦͭ ͤ͊;͊͊͡ ͙ͨͪͫͭͯͨ͊ύΣ Ύ͍͡Ύ͔ͭͫΎ ͔ͨͪ͒ͨͦ;͙͔ͭͭ͡Έͤ·ͣ ͔ͣͭͦ͒ͦͣ ͔͡;͔͙ͤΎΦ 

3. ͔͔̆ͦͫͭͪͦ͘͡ ͙ ͙ͨͦͨ͡· ͔͗͡;͎ͤͦͦ ͨͯ͘·ͪΎΥ ̂ ͔͙͔͒͊ͤ͡ ͨͦ͊͊ͤͦ͘͟ ͙ͨͪ ͙ͨͦͨ͊͡ͻ ͔ͪ͊ͣͪͦͣ͘ ͔͔͋ͦ͡ м 

ͫͣ ͙͙͡ ͙ͨͪ ͋·ͫͭͪͦͣ ͍͔͙ͯ͡;͔͙͙ͤ ͙ͻ ͔ͪ͊ͣͪ͊͘Σ ͭ͊͟ ͊͟͟ ͙ͦͤ ͎ͣͦͯͭ ͙͔ͣͭΈ ͔ͨͦͭͤͼ͙͊͡ ͦ͊͘͟͡;͔͍͔͎ͫͭͤͤͦͦ 

͔͔͔͙ͨͪͪͦ͗͒ͤΎΦ ͔͔̆ͦͫͭͪͦ͘͡ ό͔͙͔ͦͭͦ͗ͤ͡ ͻ͔͔͙ͦͫͭͪͤ͊͡ ͍ ͔͔ͫͭͤ͟ ͎ͦͪ͊ͤ͊ύ ͙ͨͪ ͙ͤ͊͡;͙͙ ͍·͔͚ͪ͊͗ͤͤͦ 

͙͙͙ͫͣͨͭͦͣ͊ͭ͟ ͔ͭ͊͗͟ Ύ͍͡Ύ͔ͭͫΎ ͙͔ͨͦ͊͊ͤͣ͘͟Φ 

4. ˨͎͙͔ͪͯ ͔͙ͦͫͦ͗ͤͤ͡Ύ ˬ˴ˣΥ ˴ ͙ͤͣ ͦͭͤͦͫΎͭͫΎ ͍ͦ͒Ύͤ͊͟ ͔͗͡;͎ͤͦͦ ͨͯ͘·ͪΎΣ Ή͙͔ͣͨͣ͊ ό͎͚͔ͤͦͤͦ 

͍͔͙͔ͦͫͨ͊ͤ͡ύΣ ͊ ͔ͭ͊͗͟ ͔͙ͨ͊ͤͪ͊ͭͭ͟Σ ͍·͍͊ͤͤ͘·͚ ͙͎ͣͪ͊ͼ͙͔͚ ͔͔͍ͦͤͪͣͤͭͦ͟͟ ͙͘ ͔͗͡;͎ͤͦͦ ͨͯ͘·ͪΎΦ 

5. Ϧ˻ͭ͟͡Ό;͔ͤͤ·͚Ϧ ͔͗͡;ͤ·͚ ͨͯ͘·ͪΈΥ ˻͎ͪ͊ͤΣ ͔ͤ ͍·ͨͦͤ͡ΎΌ΅͙͚ ͍ͫͦΌ ͺͯͤ͟ͼ͙Ό ͙͘-͊͘ ͪͯ͋ͼ͍ͦ·ͻ 

͙͔͔͙͚ͣͤͤ͘ ͙͙͡ ͙͔͒ͭ͡͡Έ͚ͤͦ ͦ͋ͫͭͪͯ͟ͼ͙͙Φ 

˹͔͙ͦͫͨͦͪͣ·͔ ͔͙ͨͪͣͯ΅͔͍ͫͭ͊ ͙͊ͨ͊ͪͦͫͦͨ͟͡;͔͎ͫͦͦ͟ ͨͦ͒ͻͦ͒͊ 

˽͔͔ͪͻͦ͒ ͟ ˶̆̏ ͍͔ͦ͋ͯͫͦͤ͡͡ ͤ͊͘;͙͔ͭ͡Έͤ·ͣ ͯͯ͡;΄͔͙͔ͤͣ ͔ͪͯ͘͡Έ͍ͭ͊ͭͦ ͔͡;͔͙ͤΎ ͙ ͊͟;͔͍ͫͭ͊ ͙͙͗ͤ͘ 

ͨ͊ͼ͙͔͍ͤͭͦ ͨͦ ͍͔͙ͫͪ͊ͤͤΌ ͫ ͦͭͪ͟·͚ͭͦ ͔ͦͨͪ͊ͼ͙͔͚Φ 

¶ ˸͙͙ͤͣ͊͡Έͤ͊Ύ ͙͍͙͍ͤ͊ͤͦͫͭ͘Έ ͙ ͍͙ͭͪ͊ͣ͊ͭ;ͤͦͫͭΈΥ ʕ ͔ͣͫͭͦ ͎ͦ͒ͤͦͦ ͋ͦ͡Έ΄͎ͦͦ ͔ͪ͊ͪ͊͘͘ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ 

3-п ͔ͤ͋ͦ͡Έ΄͙ͻ ͨͪͦͦ͊͟͡ όͨͦͪͭ·ύ ͙͚͒ͤͦ͡ р-мл ͣͣΦ ̏ͭͦ ͙͙͙͙͔ͣͤͣͪͯͭ͘ ͍͔͔͙͔ͨͦͪ͗͒ͤ ͣ·΄ͼ ͙ ͺ͊ͫͼ͙͚ 

͋ͪΌ΄͚ͤͦ ͔͙ͫͭͤ͟Φ 

¶ ˿͙͔͙͔ͤ͗ͤ ͔͍͎͋ͦͦͦ͡ ͙ͫͤ͒ͪͦͣ͊Υ ͔̂ͣͤΈ΄͔͙͔ͤ ͍ͭͪ͊ͣ· ͋ͪΌ΄͚ͤͦ ͔͙ͫͭͤ͟ ͙͍͙ͨͪͦ͒ͭ ͟ ͤ͊͘;͙͔ͭ͡Έͤͦ 

͔͔͔ͣͤ ͍·͔͚ͪ͊͗ͤͤͦ ͙͋ͦ͡ ͍ ͔͔ͨͦͫͦͨͪ͊͡ͼ͙ͦͤͤͦͣ ͔͙͔ͨͪͦ͒Σ ;ͭͦ ͍ͨͦͦ͘͡Ύ͔ͭ ͨ͊ͼ͙͔ͤͭ͊ͣ ͋·͔͔ͫͭͪ 

͙͙͍ͣͦ͋ͦ͊ͭ͘͡ΈͫΎ ͙ ͙͔ͫͤ͗͊ͭ ͔ͨͦͭͪ͋ͤͦͫͭΈ ͍ ͙ͫ͡Έͤ·ͻ ͊ͤ͊͡Έ͎͔͙ͭ͊͟ͻΦ 

¶ ˿ͦͪ͊͟΅͔͙͔ͤ ͍ͫͪͦͦ͟ ͎͙͙ͦͫͨͭ͊͊͘͡ͼ͙͙Υ ˣͦ͡Έ΄͙͍ͤͫͭͦ ͨ͊ͼ͙͔͍ͤͭͦ ͍·͙ͨͫ·͍͊ΌͭͫΎ ͙͘ ͫͭ͊ͼ͙ͦͤ͊ͪ͊ 
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;͔͔ͪ͘ м-о ͒ͤΎ ό;͊ͫͭͦ ͔ͯ͗ ͤ͊ ͔ͫ͒ͯ͡Ό΅͙͚ ͔͒ͤΈύ ͔ͨͦͫ͡ ͔ͦͨͪ͊ͼ͙͙Σ ͍ ͭͦ ͍͔ͪͣΎ ͊͟͟ ͙ͨͪ ͦͭͪ͟·͚ͭͦ 

ͻ͔ͦ͡ͼ͙ͫͭΉ͙͙ͭͦͣ͟ ͔͍ͭͪ͋ͦ͊ͦͫ͡Έ р-т ͔͚͒ͤΦ 

¶ ˣ·͔ͫͭͪͦ ͍͍͔͙͔ͦͫͫͭ͊ͤͦͤ͡ ͙ ͔͙͙ͪ͊͋ͭ͊͡ͼ͙ΎΥ ˽͊ͼ͙͔ͤͭ· ͍͍ͦͪ͊͘΅͊ΌͭͫΎ ͟ ͤͦͪͣ͊͡Έ͚ͤͦ ͙͙͗ͤ͘ ͙ 

͔ͪ͊͋ͦͭΣ ͊͟͟ ͍͙ͨͪ͊ͦ͡Σ ͍ ͔ͭ;͔͙͔ͤ м-н ͔͔ͤ͒͡ΈΣ ;ͭͦ ͫͯ΅͔͍͔ͫͭͤͤͦ ͋·͔͔ͫͭͪΣ ;͔ͣ п-с ͔͔ͤ͒͡Έ ͙ͨͪ ͦͭͪ͟·ͭͦͣ 

͍͔ͣ́͊ ͔ͭ͡Έ͍͔ͫͭΦ 

¶ ˻͙ͭ͡;ͤ·͚ ͔͙ͦͫͣͭ͟;͔͙͚ͫ͟ Ήͺͺ͔ͭ͟Υ ˸ ͔͊ͤ͡Έ͙͔͟ ͪͯ͋ͼ·Σ ͔ͪ͊ͫͨͦͦ͗ͤͤ͡·͔ ͍ ͔ͣ͊ͦ͊ͣͭͤ͘͡·ͻ ͔ͣͫͭ͊ͻΣ 

͙ͨͪ͊ͭ͟;͔͙ͫ͟ ͔ͤ ͍͙͒ͤ· ͔ͨͦͫ͡ ͙͍͔͙͊͗ͤ͘͡ΎΣ ;ͭͦ ͙͔͔ͣͭ ͋ͦ͡Έ΄͔ͦ ͤ͊͘;͔͙͔ͤΣ ͔ͦͫͦ͋ͤͤͦ ͒͡Ύ ͣͦͦ͒͡·ͻ 

ͨ͊ͼ͙͔͍ͤͭͦΦ 

¶ ˿͙͔͙͔ͤ͗ͤ ͙ͪͫ͊͟ ͔͙͚ͦͫͦ͗ͤͤ͡Υ ˣ͎͊ͦ͒͊ͪ͡Ύ ͯ͡;΄͔͚ ͍͙͙ͯ͊͊͘͘͡ͼ͙͙ ͔ͦͨͪ͊ͼ͙͎ͦͤͤͦͦ ͨͦ͡Ύ 

ό͙͔͙͔ͦ͋ͪ͊͗ͤ͘ ͍·͍͙ͦ͒ͭͫΎ ͤ͊ Ήͪ͊ͤ͟ ͫ ͎ͣͤͦͦͪ͊ͭͤ͟·ͣ ͍͔͙ͯ͡;͔͙͔ͤͣύ ͙ ͚͊ͯͪ͊ͭͤͦ͟͟ ͔ͪ͊͋ͦͭ ͙͙ͭͦͤͣ͟ 

͙͔͙ͤͫͭͪͯͣͤͭ͊ͣΣ ͙͔ͫͤ͗͊ͭͫΎ ͙ͪͫ͟ ͔͍ͪ͊ͤ·ͻ ͙ͤͺ͔͟ͼ͙͚ ͙ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ͔͔ͨͦͫͦͨͪ͊͡ͼ͙ͦͤͤ·ͻ ͎ͪ·͗Φ 

¶ ˶ͯ;΄͊Ύ ͍͙͙ͯ͊͊͘͘͡ͼ͙ΎΥ ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͊ͨ͊ͪͦͫͦͨ͊͟͡ ͍ͨͦͦ͘͡Ύ͔ͭ ͔͒ͭ͊͡Έͤͦ ͔ͪ͊ͫͫͣͦͭͪͭΈ 

͙͊ͤ͊ͭͦͣ;͔͙͔ͫ͟ ͫͭͪͯͭͯͪ͟· ό˽ͯ͘·ͪͤ·͚ ͨͪͦͭͦ͟Σ ˽ͯ͘·ͪͤ͊Ύ ͔͙͊ͪͭͪΎύΣ ;ͭͦ ͍ͨͦ·΄͔͊ͭ ͔͋ͦͨ͊ͫͤͦͫͭ͘Έ 

͍·͔͔͙͒ͤ͡Ύ ͙ ͙͙͍͙ͨͪͦ͊ͤ͟͡ΎΦ 

͔́ͻ͙ͤ͊͟ ͔ͦͨͪ͊ͼ͙͙ ͙ ͔͙ͦͫͦ͋ͤͤͦͫͭ 

˶͙͊ͨ͊ͪͦͫͦͨ͟;͔ͫ͊͟Ύ ͻ͔ͦ͡ͼ͙ͫͭΉ͙ͭͦͣ͟Ύ ͍·ͨͦͤ͡Ύ͔ͭͫΎ ͨͦ͒ ͦ͋΅͙ͣ ͤ͊ͪͦͦͣ͘͟Φ ˴͡Ό;͔͍·ͣ Ήͭ͊ͨͦͣ 

Ύ͍͡Ύ͔ͭͫΎ ͙͔ͫͦ͒͊ͤ͘ ͙͍͔͎ͫͯͫͫͭͤͤͦͦ͟ ͔͍͔͙͔ͨͤͣͦͨͪͭͦͤͯͣ͊ τ ͍͍͔͔͙͔͒ͤ ͔͙ͫͭͪ͡Έ͎ͤͦͦ ͎͔͙͎ͯͫͦͦ͟͡͡ ͎͊͊͘ ͍ 

͋ͪΌ΄ͤͯΌ ͨͦͦͫͭ͡Έ ͒͡Ύ ͙ͫͦ͒͊ͤ͘Ύ ͪ͊͋ͦ;͔͎ͦ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊Φ ˥͊͘ ͍͍͙ͦ͒ͭͫΎ ;͔͔ͪ͘ ͙͎ͯ͡ ˤ͔͔ͪ΄͊ ͙͙͡ 

͔ͫͨͼ͙͊͡Έͤ·͚ ͭͪͦ͊͊ͪ͟Φ ˨͔͔͊͡ ;͔͔ͪ͘ ͔ͤ͋ͦ͡Έ΄͙͔ ͔ͪ͊ͪ͘͘· ͍͙͍ͯͫͭ͊ͤ͊͊͡ΌͭͫΎ ͭͪͦ͊͊ͪ͟· ό͊ͤ͟Ό͙͡ύ τ ͦ ͋·;ͤͦ 

пΥ ͙ͦ͒ͤ ͒͡Ύ ͊ͨ͊ͪͦͫͦͨ͊͟͡ ό͔͊ͣͪ͟·ύ ͙ ͙ͭͪ ͒͡Ύ ͻ͙͎͙ͪͯͪ;͔͙ͫ͟ͻ ͙͔͍ͤͫͭͪͯͣͤͭͦ ό͙͊͗ͣ͘·Σ ͙͔͒ͫͫͭͦͪ͟·Σ 

͙ͨ͊ͭͦͪ͟͡·ύΦ 

˻͔ͨͪ͊ͼ͙Ύ ͍͟͡Ό;͔͊ͭ ͔ͫ͒ͯ͡Ό΅͙͔ ͍ͦͫͤͦͤ·͔ Ήͭ͊ͨ·Υ 

1. ˿͙͔ͦ͒͊ͤ͘ ͔͍͔͙͔ͨͤͣͦͨͪͭͦͤͯͣ͊ ͙ ͍ͯͫͭ͊ͤͦ͊͟ ͍ͭͪͦ͊͊ͪͦ͟Φ 

2. ˨͙͔ͫͫ͟ͼ͙Ύ ͍ ͙ͦ͋͊ͫͭ͡ ͔͎ͭͪͯͦ͡Έ͙ͤ͊͟ ˴͊ͦ͡Υ ̏ͭͦ ͙͙ͪͭ͟;͔͙͚ͫ͟ Ήͭ͊ͨΣ ͔ͭͪ͋ͯΌ΅͙͚ ͔͔ͨͪ͒͡Έ͚ͤͦ 

͙ͦͫͭͦͪͦ͗ͤͦͫͭΦ ͙͎̆ͪͯͪ ͍·͔͒͡Ύ͔ͭ ͨͯ͘·ͪͤ·͚ ͨͪͦͭͦ͟ ͙ ͨͯ͘·ͪͤͯΌ ͔͙͊ͪͭͪΌΦ 

3. ˴͙͙͍͙͔ͨͪͦ͊ͤ͡ ͙ ͔͔͔ͨͪͫ;͔͙͔ͤΥ ˽ͪͦͭͦ͟ ͙ ͔͙͊ͪͭͪΎ ͙͙ͨͪͯ͟͡ΌͭͫΎ όͤ͊͊͒͟͡·͍͊ΌͭͫΎ 

͔͙ͣͭ͊͡͡;͔͙͔ͫ͟ ͙͙͡ ͙͔ͨͦͣͪͤ͡·͔ ͫͦ͋͟·ύ ͙ ͔͔͔ͨͪͫ͊͟ΌͭͫΎΦ 

4. ˻͔͔͙͔ͭ͒ͤ͡ ͔͗͡;͎ͤͦͦ ͨͯ͘·ͪΎΥ ˬ͔͡;ͤ·͚ ͨͯ͘·ͪΈ ͔ͦͭ͒͡Ύ͔ͭͫΎ ͦͭ ͦ͗͊͡ ͔ͨ;͔͙ͤ ͫ ͨͦͣͦ΅ΈΌ 

Ή͔͎ͭͪͦͦ͊ͯ͟͟͡͡Ύͼ͙͙ ͙͙͡ ͯ͡Έ͍͍͎ͭͪ͊ͯͦͦͦ͘͟ ͙͔͒ͫͫͭͦͪ͊͟Φ 

5. ˮ͍͔͘͡;͔͙͔ͤΥ ͔̂͒͊ͤͤ͡·͚ ͔͗͡;ͤ·͚ ͨͯ͘·ͪΈ ͔ͨͦͣ΅͔͊ͭͫΎ ͍ ͔ͫͨͼ͙͊͡Έͤ·͚ ͔͚͔ͦͤͭͤͪ͟ 

όΉ͔ͤ͒ͦͣ΄ͦ͟ύ ͙ ͙͍͔͔͊ͭͫ͘͟͡Ύ ;͔͔ͪ͘ ͙ͦ͒ͤ ͙͘ ͍ͨͦͪͭͦ όͦ͋·;ͤͦ ;͔͔ͪ͘ ͨͯͨͦ;ͤ·͚Σ ͦͭͦͪ͟·͚ ͔͎ͤͣͤͦͦ 

ͪ͊ͫ΄͙ͪΎ͔ͭͫΎύΦ 

6. ˴ͦͤͭͪͦ͡Έ ͙ ͍͔͊ͪ͘΄͔͙͔ͤΥ ˽ ͍͙ͪͦͦ͒ͭͫΎ ͔͍͙͙ͪ͘Ύ ͔ͦͨͪ͊ͼ͙͎ͦͤͤͦͦ ͨͦ͡ΎΣ ͔͙͔ͯ͒͊ͤ͡ ͙͔͍ͤͫͭͪͯͣͤͭͦ 

͙ ͯ΄͙͍͙͔͊ͤ ͍ͨͪͦͦͦ͟͡Φ 
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METHODS OF COPING WITH STRESS 

 

Abstract 

Modern people face various stressful situations every day, which negatively affect both physical and 

mental health. Chronic stress can lead to exhaustion, weakened immunity, and the development of 

psychosomatic diseases. Therefore, understanding and applying effective stress management methods is 

essential for maintaining well-being. The article discusses the main causes of stress, its consequences, and 

methods of preventing and reducing emotional tension. 
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͙͖ͨͪͣ ͙ͨ΅͙ ͙ ͦͭ͊͘͟ ͦͭ ͦ͟ͺ͔͙ͤ͊ ͙ ͎͊ͦͦ͟͡͡Ύ ͯͯ͡;΄͊Όͭ ͦ͋΅͔͔ ͫ͊ͣͦ;͍͍͙͔ͯͫͭΦ ˤ͊͗ͤͦ ͫͦ͋͡Ό͒͊ͭΈ ͔͙ͪ͗ͣ 

ͫͤ͊ ͙ ͦͭ͒·ͻ͊Σ ͍·͔͒͡ΎΎ ͍͔ͪͣΎ ͒͡Ύ ͍͍͔͙ͦͫͫͭ͊ͤͦͤ͡ΎΦ ˽͍͙ͪ͊͡Έͤ·͚ ͦ͋ͪ͊͘ ͙͙͗ͤ͘ ͖ͫͦ͒͊ͭ͘ ͚ͯͫͭͦ;͙͍ͦͫͭΈ ͟ 

͔͍ͫͭͪͫͫͦ·ͣ ͍͔͚͍͙ͦ͒ͫͭ͘Ύͣ ͙ ͔ͯͪͨ͟͡Ύ͔ͭ ͔͍ͤͪͤͯΌ ͙͔ͫͫͭͣͯΦ 

˿ͦͼ͙͊͡Έͤ͊Ύ ͔ͨͦ͒͒ͪ͗͊͟ ͙ ͦ͋΅͔͙͔ͤΦ 

˽͔ͦ͒͒ͪ͗͊͟ ͔ͫͣΈ͙Σ ͔͚͒ͪͯ͘ ͙ ͔͎ͦ͟͡͡ ͎͔ͨͦͣͦ͊ͭ ͍ͫͨͪ͊͡ΎͭΈͫΎ ͫ ͭͪͯ͒ͤͦͫͭΎ͙ͣ ͙ ͔ͯͣͤΈ΄͔͊ͭ ;͍͍ͯͫͭͦ 

͙ͦ͒ͤͦ;͔͍ͫͭ͊Φ ̏ͣͦͼ͙ͦͤ͊͡Έ͔ͤͦ ͦ͋΅͔͙͔ͤ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͫͤΎ͙ͭΌ ͤ͊ͨͪΎ͔͙͗ͤΎ ͙ ͍ͨͦ·΄͔͊ͭ ͫ͊ͣͦͦͼ͔ͤͯ͟Φ 

̂;͙͔͊ͫͭ ͍ ͎ͪͯͨͨ͊ͻ ͨͦ ͙͔͔ͤͭͪͫ͊ͣ ͙͙͡ ͍͖͚ͦͦͤͭͪͫͦ͟͡ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͔ͭ͊͗͟ ͔ͯͪͨ͟͡Ύ͔ͭ ͍͔͙͔ͤͯͭͪͤͤ ͔ͪͫͯͪͫ·Φ 

˻ͭͪ͟·ͭͦͫͭΈΣ ͔͙͔ͯͣͤ ͙ͨͪͦͫͭΈ ͨͦͣͦ΅͙ ͙ ͔͙͒ͭ͡ΈͫΎ ;͍͍͙ͯͫͭ͊ͣ τ ͍͊͗ͤ·͔ ΄͎͙͊ ͍ ͔͔͙͙ͨͪͦ͒ͦͤ͡ ͔ͫͭͪͫͫ͊ ͙ 

ͫͦͻ͔͙͙ͪ͊ͤͤ ͙ͨͫͻ͙;͔͎ͫͦͦ͟ ͎͋͊ͦͨͦͯ͡͡;͙ΎΦ 

˭͊͟͡Ό;͔͙͔ͤΦ ˣͦͪΈ͋͊ ͫͦ ͔ͫͭͪͫͫͦͣ ͔͔ͭͪ͋ͯͭ ͔͎ͦͣͨͫͤͦͦ͟͟͡ ͨͦ͒ͻͦ͒͊Σ ͍͟͡Ό;͊Ό΅͔͎ͦ ͺ͙͙͘;͔͙͔ͫ͟Σ 

͙ͨͫͻ͎͙ͦͦ͡;͔͙͔ͫ͟ ͙ ͫͦͼ͙͊͡Έͤ·͔ ͔ͣͭͦ͒·Φ ˥͍͊ͤ͊͡Ύ ͊͒͊͘;͊ τ ͤ ͊ͯ;͙ͭΈͫΎ ͍ͪ͊ͫͨͦͤ͊͊ͭ͘Έ ͙͙ͨͪͤ͊͘͟ ͔ͫͭͪͫͫ͊ ͙ 

͔͎͙͍ͪ͊ͪͦ͊ͭΈ ͤ͊ ͙ͤͻ ͙͍ͦͤͫͭͪͯͭͤͦ͟͟Φ ˾͔͎ͯ͡Ύͪͤ·͚ ͦͭ͒·ͻΣ ͺ͙͙͘;͔ͫ͊͟Ύ ͙͍͊ͭͤͦͫͭ͟ΈΣ ͙͙͍͔ͨͦͭͤͦ͘ ͣ·΄͔͙͔ͤ͡ 

͙ ͔ͨͦ͒͒ͪ͗͊͟ ͙͙͋͘͟͡ͻ ͫͦ͒͊͘Όͭ ͖ͤ͊͒͗ͤ·͚ ͋͊ͪΈ͔ͪ ͦͭ Ήͣͦͼ͙ͦͤ͊͡Έ͎ͤͦͦ ͍·͎͙ͦͪ͊ͤΎΦ ˿ͦͻ͔͙͔ͪ͊ͤͤ 

͍͔͔͎ͤͯͭͪͤͤͦ ͍͍͔͙ͪ͊ͤͦͫΎ Ύ͍͡Ύ͔ͭͫΎ ͍͚ͦͫͤͦͦ ͍͒ͦͪͦ͘ΈΎΣ ͙͍͙ͨͪͦ͒ͯͭͤͦͫͭ͟ ͙ ͎͙͙͊ͪͣͦͤ ;͔͍͔ͦ͊͟͡ ͍ 

͍͔͔ͫͦͪͣͤͤͦͣ ͙͔ͣͪΦ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

1Φ ˿͔͡Έ͔ ˥Φ ˿͔ͭͪͫͫ ͔͋͘ ͙͔͒ͫͭͪͫͫ͊Φ τ ˸ ΦΥ ˽͎͔ͪͦͪͫͫΣ нлмфΦ τ мфн ͫΦ URL: https:// booksee.org/book/selye-stress 

нΦ ˨ͦ͋ͫͦͤ ˴ΦΣ ̆ͦ͡͡ ˢΦ ˴͎͙͙͍ͦͤͭͤͦ-͍͔͔ͨͦ͒ͤ;͔ͫ͊͟Ύ ͔͙ͭͪ͊ͨΎΥ ͍ͦͫͤͦ· ͙ ͙ͨͪ͊ͭ͊͟͟Φ τ ˿˽͋ΦΥ ˽͙͔ͭͪΣ нлнлΦ τ 

орн ͫΦ URL: https:// booksee.org/book/dobson-kbt 

оΦ ˶͊͊ͪͯͫ͘ ˾Φ ˿Φ ˽͙ͫͻ͎͙ͦͦ͡Ύ Ήͣͦͼ͙͚Φ τ ˿ ˽͋ΦΥ ˽͙͔ͭͪΣ нлмуΦ τ ппу ͫΦ URL: https:// booksee.org/ book/  

lazarus-psikhologiya-emotsiy 

пΦ ˴͍͙͚͊ͪ͊ͫ͊ͪͫ͟ ˣΦ ˨Φ ˽͙ͫͻ͔͙ͦͭͪ͊ͨΎΥ ͯ;͔͙͋ͤ͟ ͒͡Ύ ͍͍ͯͦ͘Φ τ ˿ ˽͋ΦΥ ˽ ͙͔ͭͪΣ нлмтΦ τ стн ͫΦ 

URL: https://booksee.org/book/karvasarskiy-psikhoterapiya 

рΦ ˶͔͍͙ ˤΦ ˶Φ ˮ͍ͫͯͫͫͭͦ͟ ͋·ͭΈ ͚ͫͦ͋ͦΥ ͙ͨͫͻ͎͙ͦͦ͡Ύ ͒͡Ύ ͙͙͗ͤ͘Φ τ ˸ ΦΥ ̏ͫͣͦ͟Σ нлнмΦ τ онл ͫΦ 
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URL: https://booksee.org/book/levi-iskusstvo-byt-soboy 

сΦ ˴͍͊͋͊ͤͦ ˸Φ ˸Φ ˽͙ͫͻ͎͙͎͙͔ͦͤ͊ ͙ ͙ͨͫͻͦͨͪͦͺ͙͙͊ͭ͊͟͟͡Φ τ ˸ ΦΥ ˸͔͙͒ͼ͙ͤ͊Σ нлмсΦ τ нуу ͫΦ 

URL: https://booksee.org/book/kabanov-psikhogigiena 

тΦ ͔͚̅ͪ͒ ˭Φ ˤ͍͔͔͙͔͒ͤ ͍ ͙ͨͫͻ͙ͦ͊ͤ͊͘͡Φ τ ˸ ΦΥ ˢ˿́Σ нлнлΦ τ пул ͫΦ 

URL: https://booksee.org/book/freud-vvedenie-v-psikhoanaliz 

уΦ ̆Έ͔͡͡ ˶ΦΣ ˭͙͎͔ͪ͡ ˨Φ ͔͙͙́ͦͪ ͙͡;͙ͤͦͫͭΦ τ ˿ ˽͋ΦΥ ˽͙͔ͭͪΣ нлмуΦ τ слу ͫΦ 

URL: https://booksee.org/book/hjell-zigler-teorii-lichnosti 

ϭ́ ͚ͦ͡·͔͍͊ ˴Φ˽Φ, 2025 

 

 

 

 

͙͍̆͊͒ͦ͊ ˾͔͔͎͒͗ͨͯ͡Έ ˽͔͍ͪͣ͊ͤͦͤ͊ 

˨ͦͼ͔ͤͭ ͊͟ͺ͔͒ͪ· ͙͙͊ͤ͊ͭͦͣ ;͔͍͔ͦ͊͟͡Σ ͎ͭͦͨͦͪ͊ͺ͙;͔͚ͫͦ͟ ͙͙͊ͤ͊ͭͦͣ ͙ ͔͙͍͚ͦͨͪ͊ͭͤͦ ͻ͙͎͙͙ͪͯͪΣ ͟ΦͣΦͤ 

˥͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͔͙ͣ͒ͼ͙͙͚ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ ͙͔͙ͣͤ ˸·ͪ͊ͭ͊ ˥͊ͪͪ·͔͍͊ 

ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 

 

˴˻˹́˾̅˻˾˿̍ ̉˩˾˩˽ˢ ˮ ˮ̆ ˢ˹ˢ́˻˸˻-˴˶ˮ˹ˮ̉˩˿˴˻˩ ˭˹ˢ̉˩˹ˮ˩ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

ˤ ͚͒͊ͤͤͦ ͫͭ͊ͭΈ͔ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭͫΎ ͦͤ͟ͼ͔ͨͼ͙Ύ ͦͤͭͪ͟ͺ͍ͦͪͫͦ ό͙͙͡ ͍ͫͭͦ͋ͦ͡ύ ;͔͔ͪͨ͊ τ 

͔ͫͨͼ͙͙͙͍͊ͪͦ͊ͤͤ͘͡·ͻ ͯͭͦ͡΅͔͙͚ͤ ͚ͦͫͭͤͦ͟ ͙ͭ͊ͤ͟Σ ͺ͙ͦͪͣͪͯΌ΅͙ͻ ͊ͪ͊ͫ͟͟Σ ͦͭͦͪ͟·͚ ͙ͫͯ͗ͭ͡ ͒͡Ύ 

͍͙ͦͫͨͪΎ͙ͭΎ ͙ ͔͔͔͔͔͙ͨͪͪ͊ͫͨͪ͒ͤ͡Ύ ͤ͊͘;͙͔ͭ͡Έͤ·ͻ ͔ͣͻ͙͊ͤ;͔͙ͫ͟ͻ ͎ͤ͊ͪͯͦ͘͟Σ ͍͙ͦͤ͊͘͟Ό΅͙ͻ ͍ ͨͪͦͼ͔͔ͫͫ 

͔͍͙͗͊ͤΎΣ ͊ ͔ͭ͊͗͟ ͙ͨͪ ͍͔ͤ΄͔ͤͣ ͍͙ͭͪ͊ͣ͊ͭ;͔ͫͦͣ͟ ͍͔͚͍͙͙ͦ͒ͫͭ͘Φ ˢ͙͙͔ͤ͊ͪͯͭͫ͘͡Ύ ͙ͻ ͙͊ͤ͊ͭͦͣ;͔͔ͫͦ͟ 

͔͙͔ͪ͊ͫͨͦͦ͗ͤ͡ όͦ͋ͤͦ͡-͍͚ͤͦͫͦͦΣ ͫͯͦ͟͡-;͔͡Ό͚ͫͭͤͦΣ ͪ͟·ͦ͡-͖ͤ͋ͤ·͚Σ ͊ͭ͘·ͦ͡;ͤ·͚Σ ͙ ͍͙ͫͦ;ͤͦ-;͔͡Ό͚ͫͭͤͦ 

ͦͤͭͪ͟ͺͦͪͫ·ύ ͙ ͺͯͤ͟ͼ͙ͦͤ͊͡Έͤ͊Ύ ͪͦ͡Έ ͍ ͔͙͙ͨͦ͒͒ͪ͗͊ͤ ͚ͫͭͪͯͭͯͪͤͦ͟ ͼ͔͙ͦͫͭͤͦͫͭ͡ ͙͡ͼ͔͍͎ͦͦ ͙ ͎͍͎ͣͦͦͦͦ͘ 

;͔͔ͪͨ͊Φ ˻͔ͫͦ͋ͦ ͍͙͙͔ͤͣ͊ͤ ͔ͯ͒͡Ύ͔ͭͫΎ ͙͙ͤ͟͡;͔ͫͦͣͯ͟ ͤ͊͘;͔͙ͤΌ ͦͤͭͪ͟ͺ͍ͦͪͫͦΣ ͨͦͫͦ͟͡Έͯ͟ ͙ͻ ͔ͨͪͦ͟ͼ͙͙ 

Ύ͍͡ΎΌͭͫΎ ͙͙ͭͨ;ͤ·͙ͣ ͙͙ͤ͡Ύ͙ͣ ͔͔͍ͨͪͦͣͦ͡ ͙ͨͪ ͍ͭͪ͊ͣ͊ͻ ͔͔͚ͫͪ͒ͤ ͦͤ͘· ͙͡ͼ͊ όͨͦ ͙͊ͫͫ͟͡ͺ͙͊͟ͼ͙͙ ˶͔ ̅ͦͪύ 

͙ ͙͎ͪ͊Όͭ ͟͡Ό;͔͍ͯΌ ͪͦ͡Έ ͍ ͙͍͙͙ͨ͊ͤͪͦ͊ͤ͡ ͙ ͍͔͔͙͙ͨͪͦ͒ͤ ͔͙͔ͦͫͭͦͫͤͭ͊͘ ͙ ͔͙͍ͪͦͤͫͭͪͯͭͤ͟͟·ͻ ͔ͦͨͪ͊ͼ͙͚ ͍ 

;͔͡Όͫͭͤͦ-͙͡ͼ͔͍͚ͦ ͻ͙͎͙͙ͪͯͪΦ ˽͙͙͔ͦͤͣ͊ͤ ͊ͪͻ͙͔͙͙ͭͭͦͤ͟͟ ͦͤͭͪ͟ͺ͍ͦͪͫͦ Ύ͍͡Ύ͔ͭͫΎ ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έͤ·ͣ ͒͡Ύ 

͙͎͙͙͒͊ͤͦͫͭ͟Σ ͎͙͍͙ͨͪͦͤͦͪͦ͊ͤ͘Ύ ͻ͔͊ͪ͊ͭͪ͊͟ ͍͔͔͙͚ͨͦͪ͗͒ͤ ͙ Ήͺͺ͔͙͍͎ͭͤͦͦ͟ ͔͡;͔͙ͤΎ ͍ͭͪ͊ͣ ͙͡ͼ͔͍͎ͦͦ 

͔͔ͫͭ͊͟͡Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡: 

ͦͤͭͪ͟ͺͦͪͫ·Σ ;͔͔ͪͨΣ ͙͡ͼ͔͍͚ͦ ͔͔ͫͭ͟͡Σ ͍ͭͪ͊ͣ͊Σ ͔͔ͨͪͦͣ͡· ͔͡ ͺͦͪΣ ͔͙͔ͦͫͭͦͫͤͭ͘Σ  

͙͊ͤ͊ͭͦͣΎΣ ͙͔͋ͦͣͻ͙͊ͤ͊͟Σ ;͔͡Όͫͭͤͦ-͙͡ͼ͔͍͊Ύ ͻ͙͎͙ͪͯͪΎ. 

 

ˤ͍͔͔͙͔͒ͤ  

˴ͦͤͭͪͺͦͪͫ· ;͔͔ͪͨ͊ όͦͭ ͺͪΦ contrefort τ ͨͦ͒ͨͦͪ͊͟Σ ͔͔͙͔ͯͪͨͤ͟͡ύ ͔͍ͨͪ͒ͫͭ͊͡ΎΌͭ ͚ͫͦ͋ͦ 

͔͎ͪ͊ͯͦ͟͡Έͤ·͚ ͔͊ͣͤ͟Έ ͍ ͙͙͙ͨͦͤͣ͊ͤ ͙͔͋ͦͣͻ͙͙͊ͤ͟ ͡ ͙ͼ͔͍͎ͦͦ ͙ ͎͍͎ͣͦͦͦͦ͘ ;͔͔ͪͨ͊Φ ͔͔̉ͪͨ ;͔͍͔ͦ͊͟͡ τ Ήͭͦ 

͔ͤ ͨͪͦͫͭͦ ͊͘΅͙ͭͤ͊Ύ ͊ͨͫͯ͊͟͡ ͒͡Ύ ͎ͣͦ͊͘ ͙ ͎͍ͦͪ͊ͤͦ ;͍͍ͯͫͭΣ ͤͦ ͙ ͔͚ͫͦ͗ͤ͡΄͊Ύ ͊ͪͻ͙͔͙ͭͭͦͤ͟;͔ͫ͊͟Ύ 

ͦͤͫͭͪͯ͟͟ͼ͙ΎΣ ͙͙͙͍ͦͨͭͣͪͦ͊ͤͤ͊͘Ύ ͒͡Ύ ͍·͔͙ͨͦͤͤ͡Ύ ͍͒ͯͻ ͙͙ͪͭ͟;͔͙ͫ͟ ͍͊͗ͤ·ͻ ͺͯͤ͟ͼ͙͚Υ ͊͘΅͙ͭ· ͙ 

͔͙ͨͦ͒͒ͪ͗͊ͤΎ ͺͯͤ͟ͼ͙͙Φ ˤ ͨͪͦͼ͔͔ͫͫ Ή͍ͦ͡Όͼ͙͙ ;͔͍͔ͦ͡;͔͙͚ͫ͟ ;͔͔ͪͨ ͙͖ͨͪͦ͋ͪ͡ ͙ͯͤ͊͟͡ΈͤͯΌ ͫͭͪͯͭͯͪͯ͟Σ ͍ 

͚ͦͭͦͪͦ͟ ͙͔ͨͦͫ͟͡ ͙ͦͫͭ͟Σ ͔͖ͪ͊͒ͤͤ͘͡·͔ ΄͍͙͊ͣΣ ͔͙͔ͫͦ͒ͤͤ· ͔ͫͨͼ͙ͺ͙;͔͙͙ͫͣ͟ ͯͭͦ͡΅͔͙ͤΎ͙ͣ ͙ ͙͡ ͦͫͭͤ͟·͙ͣ 

͙͋͊͊ͣ͟͡Σ ͔͚͍͒ͫͭͯΌ΅͙͙ͣ ͨͦ͒ͦ͋ͤͦ ͖ͪ͋ͪ͊ͣ ͖͙͗ͫͭͦͫͭ͟ ͍ ͙͔͔ͤ͗ͤͪͤ·ͻ ͔͙ͫͦͦͪͯ͗ͤΎͻΦ 

˽ͦͤΎ͙͔ͭ Ϧͦͤͭͪ͟ͺͦͪͫϦ ͋·ͦ͡ ͍͍͔͔͒ͤͦ ͍ ͙͊ͤ͊ͭͦͣΌ ͙ ͙͙ͤ͟͡;͔ͫͯ͟Ό ͙ͨͪ͊ͭͯ͟͟ ͒͡Ύ ͙͙ͦͨͫ͊ͤΎ Ή͙ͭͻ ͦͤ͘ 

͙ͣ͊ͫͣ͊͟͡Έ͎ͤͦͦ ͤ͊ͨͪΎ͔͙͗ͤΎ ͙ ͙͍͔͙ͫͦͨͪͦͭͤ͡ΎΦ ˻͍ͫͤͦͤ͊Ύ ͺͯͤ͟ͼ͙ͦͤ͊͡Έͤ͊Ύ ͊͒͊͘;͊ ͦͤͭͪ͟ͺ͍ͦͪͫͦ τ 
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͍͙ͦͫͨͪΎ͙͔ͭΣ ͙͊ͣͦͪͭ͊͘ͼ͙Ύ ͙ ͍͔͔ͪ͊ͤͦͣͪͤͦ ͔͔͔͔͔͙͔ͨͪͪ͊ͫͨͪ͒ͤ͡ ͙͙͒ͤ͊ͣ;͔͙ͫ͟ͻ ͙ ͙ͫͭ͊ͭ;͔͙ͫ͟ͻ ͎ͤ͊ͪͯͦ͘͟Φ 

˥͍͊ͤ͡·ͣ ͙ͫͭͦ;͙ͤͦͣ͟ Ή͙ͭͻ ͎ͤ͊ͪͯͦ͘͟ Ύ͍͡Ύ͔ͭͫΎ ͔͍͔͗͊ͭ͡Έͤ·͚ ͊ͨͨ͊ͪ͊ͭΦ ˿͙͊͡Σ ͍͙͍͔ͪ͊͊ͣ͊͘Ύ ͔͍͔͗͊ͭ͡Έͤ·͙ͣ 

ͣ·΄ͼ͙͊ͣ ό͔ͦͫͦ͋ͤͤͦ ͍͙ͫͦ;͚ͤͦ ͙ ͔͗ ͍͔͊ͭ͡Έ͚ͤͦύΣ ͙͎͔͒ͦͫͭ͊ͭ ͤ͊͘;͙͔ͭ͡Έͤ·ͻ ͍͔͙͡;͙ͤ ͙ ͔͔͖ͨͪ͒͊ͭͫΎ ;͔͔ͪ͘ 

͙ͤ͗ͤΌΌ ;͔͡ΌͫͭΈ ͤ͊ ͍͔ͪͻͤΌΌΣ ͊ ͦͭͭͯ͒͊ τ ͤ ͊ ͍͙͔ͦͫͤͦ͊ͤ ;͔͔ͪͨ͊ ͙ ͍ͫͦ͒Φ ˩͙ͫ͡ ͋· ͟ ͙ͦͫͭ ͙͡ͼ͔͍͎ͦͦ ͔͔ͫͭ͊͟͡ 

͋·͙͡ ͦ͒ͤͦͪͦ͒ͤ·͙ͣ ͨͦ ͭͦ͡΅͙͔ͤΣ ͙ͦͤ ͋· ͔͎ͦ͟͡ ͪ͊ͪͯ͘΄͙͊ͫ͡Έ ͨͦ͒ ͔͚͍͙͔͒ͫͭͣ Ή͙ͭͻ ͙ͫ͡Φ ˴ͦͤͭͪͺͦͪͫ· ͔͗Σ 

͔͚͍͒ͫͭͯΎ ͊͟͟ ͫͭͦ͋͡· ͙ͫ͗͊ͭΎΣ ͍ͤ͊ͨͪ͊͡ΎΌͭ Ή͙ͭ ͙ͫ͡· ͦͭ ͍ͯ͋ͦ͘ ;͔͔ͪ͘ ͊͡Έ͍͔ͦ͡Ύͪͤ·͔ ͙ͦͭͪͦͫͭ͟Σ ͍͔ͪͻͤΌΌ 

;͔͡ΌͫͭΈ ͙ ͍ͫͯͦ͟͡·͔ ͙ͦͫͭ͟Σ ͙ͣͤͯΎ ͙͔͔ͤ͊͋ͦ͡ ͯΎ͍͙ͣ͘·͔ ͦͤ͘· ό͙͔ͤ͊ͨͪͣͪΣ ͙ͦͪ͋ͭ· ͙ ͍ͤͦͫͦͯΌ ͨͦͦͫͭ͡ΈύΣ ͟ 

ͨͪͦ;ͤ·ͣ ͫͭͪͯͭͯͪ͊ͣ͟ ͍͙ͦͫͤͦ͊ͤΎ ;͔͔ͪͨ͊ ό͙͍͙͚ͤͦ͒ͤͦ͟͡Σ ͍͙ͫͦ;͚ͤͦ ͙ ͊ͭ͘·ͦ͡;͚ͤͦ ͦͫͭ͟ΎͣύΣ ͔ͭͣ ͫ͊ͣ·ͣ 

Ήͺͺ͔͙͍ͭͤͦ͟ ͎͊ͫΎ ͙ͻ Ή͔͎͙ͤͪΌΦ 

ˢ͙ͤ͊ͭͦͣ;͔͙ͫ͟ ͍·͔͒͡ΎΌͭ ͔ͤͫͦ͟͡Έͦ͟ ͍ͦͫͤͦͤ·ͻ ͎ͪͯͨͨ ͦͤͭͪ͟ͺ͍ͦͪͫͦΣ ͦͭͦͪ͟·͔ ͺ͙ͦͪͣͪͯΌͭ ͨͪͦ;ͤͯΌ 

͙ͫ ͔ͫͭͣͯ ͊ͪ͊ͫ͊͟͟ ͡ ͙ͼ͔͍͎ͦͦ ͔͔ͫͭ͊͟͡Υ 

1. ˶ͦ͋ͤͦ-͍͚ͤͦͫͦͦ ό͔͙ͣ͒͊͡Έͤ·͚ύ ͦͤͭͪ͟ͺͦͪͫΥ ˹͊;͙͔ͤ͊ͭͫΎ ͦͭ ͟͡·͍ͦ͟ ͙ ͔ͨͪͣͦ͡Ύ͍ͪͦ ͍͔ͪͻ͔͚ͤ 

;͔͡Ό͙ͫͭΣ ͨͪͦͻ͙ͦ͒ͭ ;͔͔ͪ͘ ͔ͦͪͤ͟Έ ͊͡Έ͍͔ͦ͡Ύ͎ͪͤͦͦ ͦͭͪͦͫͭ͊͟Σ ͍͋ͦͦͯ͟Ό ͔ͫͭͤͯ͟ ͍͚ͤͦͫͦͦ ͙ͨͦͦͫͭ͡ ͙ ͦ͋ͤ͡·͚ 

ͦͭͪͦͫͭͦ͟ ͍͔ͪͻ͔͚ͤ ;͔͡Ό͙ͫͭΣ ͙ͯͨͪ͊ΎͫΈ ͍ ͨͪͦ;ͤ·͔ ;͙͊ͫͭ ͚ͦ͋ͤͦ͡ ͙ͦͫͭ͟Φ ˻ͤ ͍͙͙͔ͦͫͨͪͤͣ͊ͭ ͍͔͙ͪͭ͊͟͡Έͤ·͔ 

͔͍͔͗͊ͭ͡Έͤ·͔ ͎͙ͤ͊ͪͯ͘͟Φ 

2. ˿ͯͦ͟͡-;͔͡Ό͚ͫͭͤͦ ό͔͊ͭͪ͊͡͡Έͤ·͚ύ ͦͤͭͪ͟ͺͦͪͫΥ ͍̒͡Ύ͔ͭͫΎ ͙͔͔ͤ͊͋ͦ͡ ͣͦ΅ͤ·ͣΦ ˻ͤ ͤ͊;͙͔ͤ͊ͭͫΎ ͍ 

͙ͦ͋͊ͫͭ͡ ͔͍ͨͪ·ͻ ͣͦ͡Ύ͍ͪͦ ͙ ͍͎ͭͦͪͦͦ ͔ͨͪͣͦ͡Ύͪ͊Σ ͨͪͦͻ͙ͦ͒ͭ ;͔͔ͪ͘ ͫͯͦ͊͟͡͡Έ͍͔ͦ͡Ύͪͤ·͚ ͎͔͔ͪ͋ͤΈΣ ͍ͫͯͦͯ͟͡Ό 

ͦͫͭ͟Έ ͙ ͍͚ͫͯͦͦ͟͡ ͦͭͪͦͫͭͦ͟ ͍͙ͫͦ;͚ͤͦ ͙ͦͫͭ͟Σ ͙͎͒ͦͫͭ͊Ύ ͍͙ͦͫͤͦ͊ͤΎ ;͔͔ͪͨ͊Φ ̏ͭͦͭ ͦͤͭͪ͟ͺͦͪͫ ͔͔ͦ͋ͫͨ;͙͍͔͊ͭ 

͙͍͔͙͔ͫͦͨͪͦͭͤ͡ ͙͔͔ͤ͊͋ͦ͡ ͙ͫ͡Έͤ·ͣ ͍͔͙ͪͭ͊͟͡Έͤ·ͣ ͙ ͍͋ͦͦ͟·ͣ ͔͍͔͗͊ͭ͡Έͤ·ͣ ͎ͤ͊ͪͯ͊ͣ͘͟Φ 

3. ˴ͪ·ͦ͡-͖ͤ͋ͤ·͚ ό͙͚͊͒ͤ͘ύ ͦͤͭͪ͟ͺͦͪͫΥ ˮ͖͒ͭ ͦͭ ͙͊͒ͤ͘ͻ ͣͦ͡Ύ͍ͪͦ ͍͔ͪͻ͔͚ͤ ;͔͡Ό͙ͫͭΣ ;͔͔ͪ͘ ͎͋ͯͦͪ 

͍͔ͪͻ͔͚ͤ ;͔͡Ό͙ͫͭΣ ͟ ͪ͟·͍͙ͦ͒ͤͦͣͯ͡ ͦͭͪͦͫͭͯ͟ ͙͍͙͚ͤͦ͒ͤͦ͟͡ ͙ͦͫͭ͟Φ ˻ͤ ͙͎͔ͪ͊ͭ ͍͊͗ͤͯΌ ͪͦ͡Έ ͍ 

͙͙ͫͭ͊͋͊͘͡ͼ͙͙ ͔͎͊͒ͤͦ͘ ͔ͦͭ͒͊͡ ͍͔ͪͻ͔͚ͤ ;͔͡Ό͙ͫͭΦ 

4. ˹͖͋ͤ·͚ ό͎͙ͦͪͦͤͭ͊͘͡Έͤ·͚ύ ͦͤͭͪ͟ͺͦͪͫΥ ˽ ͔͍ͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ ͖ͤ͋ͤ·͔ ͙ͦͭͪͦͫͭ͟ ͍͔ͪͻ͔͚ͤ ;͔͡Ό͙ͫͭΣ 

͔͙͖ͫͦ͒ͤͤͤ·͔ ͔͙ͫͪ͒ͤͤ·ͣ ͖ͤ͋ͤ·ͣ ΄͍ͦͣΦ ˻ͤ ͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͔͔ͨͦͨͪ;ͤͯΌ ͖͗ͫͭͦͫͭ͟Έ ͍͔ͪͻ͔͚ͤ ;͔͡Ό͙ͫͭΣ 

͙͍͔͚͍ͨͪͦͭͦ͒ͫͭͯΎ ͙ͫ͊ͣ͡Σ ͔ͫͭͪͣΎ΅͙ͣͫΎ Ϧ͍͙ͪ͊͒ͤͯͭ͘ΈϦ ͔͖ ͙ͨͪ ͔͍͙͙͗͊ͤΦ 

5. ˤ͙ͫͦ;ͤͦ-;͔͡Ό͚ͫͭͤͦ ͦͤͭͪ͟ͺͦͪͫ ό͙ͤ͗ͤΎΎ ;͔͡ΌͫͭΈύΥ ˤ ͙͔͚ͤ͗ͤ ;͔͡Ό͙ͫͭ ͪͦ͡Έ ͦͤͭͪ͟ͺ͍ͦͪͫͦ 

͍·ͨͦͤ͡ΎΌͭ ͯͭͦ͡΅͔͙ͤΎ ͍ ͙ͦ͋͊ͫͭ͡ ͨͦ͒͋ͦͪͦ͒ͦ;͎ͤͦͦ ͍·ͫͭͯͨ͊Σ ͊ ͔ͭ͊͗͟ ͦͤ͘·Σ ͙͒ͯ΅͙͔ ͦͭ ͊͡Έ͍͔ͦ͡Ύ͎ͪͤͦͦ 

ͦͭͪͦͫͭ͊͟ ͟ ͣ·΅͔͍ͦͦͣͯ͟͡ ͙ ͍͔͔ͤ;ͤͦͣͯ ͦͭͪͦͫͭ͊ͣ͟Σ ;ͭͦ ͍ͨͦͦ͘͡Ύ͔ͭ ͍͔ͪ͊ͤͦͣͪͤͦ ͔͔ͪ͊ͫͨͪ͒͡ΎͭΈ ͙ͫͯ͡ 

ͣ·΄ͼΣ ͙͔ͨͪͪͨ͟͡ΎΌ΅͙ͻͫΎ ͟ ͍͔͍͙ͭ ;͔͡Ό͙ͫͭΦ 

˴͙͙ͤ͡;͔͔ͫͦ͟ ͤ͊͘;͔͙͔ͤ ͦͤͭͪ͟ͺ͍ͦͪͫͦ ͭͪͯ͒ͤͦ ͔͔ͨͪͦͼ͔͙ͤͭΈΣ ͔ͦͫͦ͋ͤͤͦ ͍ ͍͎͙͙ͭͪ͊ͣ͊ͭͦͦ͡ ;͔͡Όͫͭͤͦ-

͙͡ͼ͔͍͚ͦ ͙ͦ͋͊ͫͭ͡Φ ˽͙ͪ ͙ͫ͡Έͤͦͣ ͍͔ͤ΄͔ͤͣ ͔ͯ͒͊ͪ Ή͔͎͙ͤͪΎ ͍ͭͪ͊ͣ·Σ ͔͍ͨͪ·΄͊Ό΅͊Ύ ͨͪͦ;ͤͦͫͭͤ·͔ 

ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟ ͚ͦͫͭͤͦ͟ ͙ͭ͊ͤ͟Σ ͙͍͙ͨͪͦ͒ͭ ͟ ͔͔ͨͪͦͣ͊ͣ͡Φ ˻͒ͤ͊ͦ͟Σ ͎͋͊ͦ͒͊ͪ͡Ύ ͙ͤ͊͡;͙Ό ͦͤͭͪ͟ͺ͍ͦͪͫͦΣ 

͔͔ͨͪͦͣ͡· ;͊΅͔ ͍͔͎ͫͦ ͙ͨͪͦͫͻͦ͒Ύͭ ͔ͤ ͻ͙͊ͦͭ;ͤͦΣ ͊ ͨͦ ͔͔͖ͦͨͪ͒ͤͤ͡·ͣΣ ͫ͊͋͡·ͣ ͙͙ͤ͡ΎͣΣ ͦͭͦͪ͟·͔ ͨͪͦͻͦ͒Ύͭ 

͔ͣ͗͒ͯ Ή͙͙ͭͣ ͖͙ͪ͋ͪ͊ͣ ͖͙͗ͫͭͦͫͭ͟Φ ˮ͔ͣͤͤͦ Ήͭͦ Ύ͍͔͙͔ͤ͡ ͔͎ͦ͡͡ ͍ ͍ͦͫͤͦͯ ͙͊ͫͫ͟͡;͔͚ͫͦ͟ ͙͊ͫͫ͟͡ͺ͙͊͟ͼ͙͙ 

͔͔͍ͨͪͦͣͦ͡ ͔͔͚ͫͪ͒ͤ ͦͤ͘· ͙͡ͼ͊Σ ͚ͪ͊ͪ͊͋ͦͭ͊ͤͤͦ͘ ͺͪ͊ͤͼ͙ͯͫͣ͘͟ ͻ͙͎ͪͯͪͦͣ ˾͔͔ͤ ˶͔ ̅ͦͪͦͣ όLe Fortύ ͍ 

ͤ͊;͔͊͡ ·· ͍͔͊͟Φ 

˽͔͔ͪͦͣ͡· ͨͦ ˶͔ ̅ͦͪͯ τ Ήͭͦ ͙͙ͭͨ;ͤ·͔ ͙͙͙ͤ͡ ͦͭͪ·͍͊ ͔͔͚ͫͪ͒ͤ ͦͤ͘· ͙͡ͼ͊Σ ͦͭͦͪ͟·͔ ͍͔͎ͫ͒͊ 

͔ͫ͒ͯ͡Όͭ ͨͦ ͙͊ͤ͊ͭͦͣ;͔͙ͫͣ͟ ͫͭͪͯͭͯͪ͊ͣ͟Σ ͤ͊ͻͦ͒Ύ΅͙ͣͫΎ ͍ ͦ͋ͻͦ͒ ͦͤͭͪ͟ͺ͍ͦͪͫͦΥ 

¶ [Ŝ CƻǊǘ L ό˹͙͙͚͗ͤύΥ ˥͙ͦͪͦͤͭ͊͘͡Έͤ·͚ ͔͔ͨͪͦͣ͡Σ ͔ͦͭ͒͡ΎΌ΅͙͚ ͊͡Έ͍͔ͦ͡Ύͪͤ·͚ ͦͭͪͦͫͭͦ͟ ͍͔ͪͻ͔͚ͤ 

;͔͡Ό͙ͫͭ όͯ͋ͦ͘;͔͡Ό͚ͫͭͤͦ ͔͎͔ͫͣͤͭύ ͦͭ ͫͯͦ͟͡-;͔͡Ό͎ͫͭͤͦͦ ͙ ͪ͟·ͦ͡-͖͎ͤ͋ͤͦͦ ͦͤͭͪ͟ͺ͍ͦͪͫͦΦ 

¶ Le CƻǊǘ LL ό˽͙͙ͪ͊ͣ͒͊͡Έͤ·͚ύΥ ˽͔͔ͪͦͣ͡Σ ͨͪͦͻͦ͒Ύ΅͙͚ ;͔͔ͪ͘ ͍ͤͦͫͦ·͔ ͙ͦͫͭ͟Σ ͔͙ͣ͒͊͡Έͤ·͔ ͔͙ͫͭͤ͟ 

͙ͦͪ͋ͭΣ ͒ͤͦ ͎͙͊ͤ͘͡ͼ·Σ ͦ͋ͤ͡·͚ ͦͭͪͦͫͭͦ͟ ͍͔ͪͻ͔͚ͤ ;͔͡Ό͙ͫͭΣ ͍ ͦ͋ͻͦ͒ ͦ͋ͤͦ͡-͍͎ͤͦͫͦͦͦ ͦͤͭͪ͟ͺͦͪͫ͊Σ ;ͭͦ 

͙͍͙ͨͪͦ͒ͭ ͟ ͦͭͪ·͍ͯ ͔͔͚ͫͪ͒ͤ ;͙͊ͫͭ ͙͡ͼ͊ ͍ ͍͙͔͒ Ϧ͙͙ͨͪ͊ͣ͒·ϦΦ 

¶ [Ŝ CƻǊǘ LLL ό˽͔ͦͤͦ͡ ͪ͊ͦ͋͘΅͔͙͔ͤύΥ ˿͊ͣ·͚ ͭΎ͖͗͡·͚ ͔͔ͨͪͦͣ͡Σ ͨͪͦͻͦ͒Ύ΅͙͚ ;͔͔ͪ͘ ͦ͋ͤͦ͡-͍ͫͯͦ͟͡·͔ 

΄͍·Σ ͍͔ͪͻ͙͔ͤ ;͙͊ͫͭ ͙ͦͪ͋ͭ ͙ ͍͙͔ͦͫͤͦ͊ͤ ͤͦͫ͊Σ ͙͍ͨͪͦ͒Ύ΅͙͚ ͟ ͨͦͤͦͣͯ͡ ͔͔͙ͦͭ͒ͤ͡Ό ͙͡ͼ͔͍͎ͦͦ ͔͔ͫͭ͊͟͡ ͦͭ 

͍͙ͦͫͤͦ͊ͤΎ ;͔͔ͪͨ͊Φ ̏ͭͦͭ ͔͔ͨͪͦͣ͡ ͺ͙͊ͭ͟;͔͙ͫ͟ ͙ͨͪͦͫͻ͙ͦ͒ͭ ͨͦ ͙͙ͤ͡Ύͣ ͙͔ͤ͊ͣͤΈ΄͔͎ͦ ͙͍͔͙ͫͦͨͪͦͭͤ͡ΎΣ 

ͦͭͦͪ͟·͔ ͎͙ͦ͋͊Όͭ ͍͔ͫ ͍ͦͫͤͦͤ·͔ ͦͤͭͪ͟ͺͦͪͫ· ͙͡ͼ͔͍͎ͦͦ ͔͔ͫͭ͊͟͡Φ 
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˽͙͙͔ͦͤͣ͊ͤ Ή͚ͭͦ Ϧ͙͎͙͋ͦͦ͡;͔͚ͫͦ͟ ͎͙͙ͦ͟͡Ϧ ͍ͭͪ͊ͣ· ͙͔͔ͣͭ ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έ͔ͤͦ ͤ͊͘;͔͙͔ͤ ͒͡Ύ 

;͔͡Όͫͭͤͦ-͙͡ͼ͔͍͎ͦͦ ͻ͙͎ͪͯͪ͊Φ ˤ ͨͪͦͼ͔͔ͫͫ ͔͙͍͎ͦͨͪ͊ͭͤͦͦ ͔͡;͔͙ͤΎ τ ͔͙͔ͦͫͭͦͫͤͭ͊͘ τ ͍͚ͦͫͤͦͤͦ ͊͒͊͘;͔͚ 

Ύ͍͡Ύ͔ͭͫΎ ͔ͤ ͨͪͦͫͭͦ ͔͙ͪͨͦ͘ͼ͙Ύ ͍ͦͭͦͣͦ͟͡Σ ͤͦ ͙ ͍͍͔͙͔ͦͫͫͭ͊ͤͦͤ͡ ͔͍ͨͪͦͤ͊;͊͡Έ͚ͤͦ ͨͪͦ;͙ͤͦͫͭ ͙͡ͼ͔͍͎ͦͦ 

͔͔ͫͭ͊͟͡Φ ̏ͭͦ ͙͎͔͒ͦͫͭ͊ͭͫΎ ͖ͨͯͭͣ ͍͙ͯͫͭ͊ͤͦ͟ ͙͍ͭͭ͊ͤͦ·ͻ ͙͙ͣͤ-͙ͨ͊ͫͭͤ͡ ͙ ͍͙͍ͤͭͦ ό͙͍ͣͨ͊ͤͭͦ͡ύ ͙͔ͣͤͤͦ ͨͦ 

͙͙ͤ͡Ύͣ ͦͤͭͪ͟ͺ͍ͦͪͫͦΦ ˤ͍͔͙͔ͦͫͫͭ͊ͤͦͤ͡ ͦͤͭͪ͟ͺ͍ͦͪͫͦ ͍ͨͦͦ͘͡Ύ͔ͭ ͎͙͍͊ͪ͊ͤͭͪͦ͊ͭΈΥ 

1. ˿͙ͭ͊͋͡ΈͤͦͫͭΈ ͺ͙ͫ͊͟ͼ͙͙Υ ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͙͔͔ͤ͊͋ͦ͡ ͨͪͦ;ͤ·ͻ ͦͫͭͤ͟·ͻ ͫͭͪͯͭͯͪ͟ ͒͡Ύ ͔͔͙ͪͨͤ͟͡Ύ 

͙͍ͣͨ͊ͤͭͦ͡Φ 

2. ˤ͍͔͙͔ͦͫͫͭ͊ͤͦͤ͡ ͦ͟͟͡Ό͙͙͘Υ ˻͔͔͋ͫͨ;͔͙͔ͤ ͍͙ͨͪ͊͡Έ͎ͤͦͦ ͫͣ·͙͊ͤ͟Ύ ͍ͯ͋ͦ͘ ͊͘ ͫ;͖ͭ 

͍͍͔͙ͦͫͫͭ͊ͤͦͤ͡Ύ ͙͊ͤ͊ͭͦͣ;͔͚ͫͦ͟ ͍·ͫͦͭ· ͙ ͔ͨͪͦ͟ͼ͙͙ ͍͔ͪͻ͔͚ͤ ;͔͡Ό͙ͫͭΦ 
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CULTIVATION OF DENTAL GROWTH AS AN INNOVATIVE APPROACH 

 TO RESTORING THE DENTAL ARRAY (LITERATURE REVIEW) 

 

Abstract 

The relevance of research on tooth germ cultivation is due to the unmet need for effective and 

physiological methods of restoring lost teeth. Despite the achievements of modern dentistry in prosthetics 

and implantation, existing approaches have limitations, including the need for preparation of adjacent teeth, 

the risk of implant rejection, and complications associated with surgery and bone grafting. In this regard, the 

development and improvement of methods for growing tooth buds in vitro and in vivo is a promising area of 

regenerative dentistry that can offer patients with adentia fundamentally new opportunities for restoring 

their dentition. The successful cultivation of tooth buds and their transplantation in clinical practice can 

become an alternative to traditional methods of prosthetics and implantation, providing a more physiological 

and long-lasting restoration of teeth. 

The aim of this literature review is to systematically analyze and summarize current scientific data on 

methods of dental germ cell culture, evaluate their effectiveness and prospects as an innovative strategy for 

the restoration of the dentition. The review aims to identify key stages and technologies of in vitro dental 
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tissue culture, compare experimental results, describe biological mechanisms of growth and differentiation 

of dental germ cells, and discuss the potential of these approaches in clinical dentistry for the regeneration 

of lost teeth. 

Keywords:  

regenerative dentistry, tooth buds, odontogenesis, stem cells. 
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ˤ͔ͤ΄ͤΎΎ ͙͔͋͊ͪͯͭͫ͘Ύ ͤ͊ ͍·ͪ͊΅͙͍͙͙͊ͤ ͊͘;͍͊ͭͦ͟ ͍ͯ͋ͦ͘ ͍ ͊͋ͦͪ͊ͭͦͪͤ͡·ͻ ͍͙ͯͫͦ͡Ύͻ ͙͘ ͍͍ͫͭͦͦ͡·ͻ 

͔ͭͦ͟͟͡ ͚ͯ͋ͤͦ͘ ͨͯ͡Έͨ·Σ ͣͦͦ͡;ͤ·ͻ ͍ͯ͋ͦ͘ ͙͙͡ ͙͙͚ͫͫͭͦ͘͡ ͙ͨͦͦͫͭ͡ ͪͭ͊Σ ͙͙ͫͭͣͯͪͯ͡Ύ ͪͦͫͭ ͙ͭ͊ͤ͟Φ ˽͔ͦͫ͡ 

ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͎ͯ͋ͤͦͦ͘ ͊͘;͊ͭ͊͟ ͔͎ͦ ͙͙ͣͨ͊ͤͭͪͯ͡Όͭ ͍ ͎͙ͦͪ͊ͤͣ͘Σ ͎͔͒ ͦͤ ͔͒ͦͪ͊ͫͭ͊ͭ ͙ ͍͙ͫͭ͊ͤͦͭͫΎ 

ͨͦͤͦ͡ͼ͔ͤͤ·ͣ ͯ͋ͦͣ͘Φ 

ˤ͔ͤͯͭͪͤͤΎΎ ͙͔͔͙ͤ͗ͤͪΎ ͍ͦͫͤͦ͊ͤ͊ ͤ͊ ͙ͫͭͣͯ͡Ύͼ͙͙ ͪͦͫͭ͊ ͍ͯ͋ͦ͘ ͔͔͍͔ͤͨͦͫͪ͒ͫͭͤͤͦ ͍ ͎͙͔ͦͪ͊ͤͣ͘ 

͔ͨͯͭͣ ͙͔͔͙ͨͪͣͤͤΎ ͙͎͙͋ͦͦ͡;͔͙ͫ͟ ͙͍͊ͭͤ͟·ͻ ͍͔΅͔͍ͫͭΣ ͙͔ͤ͊ͨͪͣͪΣ FGF-млΣ ͍ͫͨͦͫͦ͋ͫͭͯΌ΅͙ͻ ͔͔͙͒ͤ͡Ό ͙ 

͙͒ͺͺ͔͔ͪͤͼ͙͍͔ͪͦ͟ ͍͍ͫͭͦͦ͡·ͻ ͔ͭͦ͟͟͡Σ ͔ͪ͊ͫͨͦͦ͗ͤͤ͡·ͻ ͍ ͯ͋ͤ͘·ͻ ͭ͊ͤ͟ΎͻΣ ;ͭͦ ͙͍͙ͨͪͦ͒ͭ ͟ ͔͔͍͔ͫͭͫͭͤͤͦͣͯ 

ͪͦͫͭͯ ͯ͋͊͘ ͔͋͘ ͔ͤͦ͋ͻ͙͙ͦ͒ͣͦͫͭ ͭͪ͊ͤͫͨ͊ͤͭ͊͡ͼ͙͙ ͔ͭͦ͟͟͡Φ 

͔͍́͊ͤ͊͟Ύ ͙͔͔͙ͤ͗ͤͪΎ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ ͙͙͍ͦͣ͋ͤͪͦ͊ͤͤ͟·͚ ͨͦ͒ͻͦ͒Σ ͙ͨͪ ͦͭͦͪͦͣ͟ ͍͍ͫͭͦͦ͡·͔ 

͔͙ͭ͟͟͡ ͔ͨͦͣ΅͊ΌͭͫΎ ͤ͊ ͙͙͔͔͋ͦͤ͗ͤͪͤ·͔ ͊ͪ͊ͫ͟͟· ͙͘ ͤ͊ͭͯͪ͊͡Έͤ·ͻ ͙͙͡ ͙͔͙ͫͤͭͭ;͔͙ͫ͟ͻ ͔͙͍ͣ͊ͭͪ͊ͦ͡Σ ͊ 

͔͊ͭͣ͘ ͍͔ͤ͒ͪΎΌͭͫΎ ͍ ͎͙ͦͪ͊ͤͣ͘Φ ˴͊ͪ͊ͫ͟· ͍͔͎ͨͦ͒ͪ͊ΌͭͫΎ ͔͒ͼ͔͡͡Ό͡Ύ͙ͪ͊͘ͼ͙͙ - ͯ ͔͙͒͊ͤ͡Ό ͔ͭͦ͟͟͡Σ ͫͦͻͪ͊ͤΎΎ 

͙ͨͪ Ήͭͦͣ ͍͔͔ͤͭͦ͟͡;ͤ·͚ ͙ͣ͊ͭͪͫ͟ ͙ ͙͎ͫͤ͊͡Έͤ·͔ ͔ͣͦͯ͟͡͡·Σ ͍ͤ͊ͨͪ͊͡ΎΌ΅͙͔ ͪͦͫͭ ͙ ͺ͙͍͙͔ͦͪͣͪͦ͊ͤ ͙ͭ͊ͤ͟ 

ͯ͋͊͘ ώмϐΦ 

ˤ ͍͔͔͚ͫͦͪͣͤͤͦ ͔ͦͭ;͔͍͔͚ͫͭͤͤͦ ͙ ͔͚͊ͪͯ͋͗ͤͦ͘ ͙͔͔ͭͪ͊ͭͯͪ͡ ͨͦ ͔͎͔͔͙͍͚ͪͤͪ͊ͭͤͦ ͎͙͙ͫͭͦͣ͊ͭͦͦ͡ 

͔͔ͨͪ͒ͦ͗ͤ͡· ͙ͪ͊͘͡;ͤ·͔ ͔ͣͭͦ͒· ͔͎͔͔ͪͤͪ͊ͼ͙͙ ͍ͯ͋ͦ͘Φ 

˿͍͍ͭͦͦ͡·͔ ͔͙ͭ͟͟͡ ͚ͯ͋ͤͦ͘ ͨͯ͡Έͨ· ό5t{/ǎύ ͙ ͙͘ ͣͦͦ͡;ͤ·ͻ ͍ͯ͋ͦ͘ ό{I95ύΦ DPSC ͙ SHED ͦ͋͊͒͊͡Όͭ 

͍͚͍͙ͫͦͫͭ͊ͣ ͍͍ͫͭͦͦ͡·ͻ ͔ͭͦ͟͟͡ - ͫͨͦͫͦ͋ͤͦͫͭΈΌ ͟ ͍͔͙ͫ͊ͣͦͦ͋ͤͦͤ͡Ό ͙ ͙͒ͺͺ͔͔ͪͤͼ͙͍͔ͪͦ͟ ͍ͦ ͔͍ͣͤͦ͗ͫͭͦ 

͙͍ͭͨͦ ͔ͭͦ͟͟͡ ώнϐΦ ̏ͭͦͭ ͙ͭͨ ͔ͭͦ͟͟͡ ͦ ͔͋͊͒͊ͭ͡ ͣͯ͡Έ͙͔ͭͨͦͭͤͭͤ·ͣ ͔ͨͦͭͤͼ͙͊ͦͣ͡Σ ͫͨͦͫͦ͋ͤͦͫͭΈΌ 

͙͒ͺͺ͔͔ͪͤͼ͙͍ͪͦ͊ͭΈͫΎ ͍ ͙ͪ͊͘͡;ͤ·͔ ͙ͭͨ· ͔ͭͦ͟͟͡Σ ͍͟͡Ό;͊Ύ ͔͚ͤͪͦͤ·Σ Ή͔͙ͤ͒ͦͭ͊͡͡Έͤ·͔ ͔͙ͭ͟͟͡ ͙ 

ͦ͒ͦͤͭͦ͋͊ͫͭ͡·Φ ˤ ͊͋ͦͪ͊ͭͦͪͤ͡·ͻ ͍͙ͯͫͦ͡Ύͻ ͍͍ͫͭͦͦ͡·͔ ͔͙ͭ͟͟͡Σ ͍·͔͔͒ͤͤ͡·͔ ͙͘ ͔ͯ͒͊ͤͤ͡·ͻ ͨͦͫͭͦΎͤͤ·ͻ 

͙͙͡ ͣͦͦ͡;ͤ·ͻ ͍ͯ͋ͦ͘Σ ͯ͟͡Έ͙͍͙ͭͪͯΌͭͫΎ ͫ ͼ͔͡ΈΌ ͔ͨͦͫ͒ͯ͡Ό΅͔͎ͦ ͙͔͔͙ͨͪͣͤͤΎ ͍ ͔͎͔͔͙͍͚ͪͤͪ͊ͭͤͦ 

͎͙͙ͫͭͦͣ͊ͭͦͦ͡Φ ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͍͍ͫͭͦͦ͡·ͻ ͔ͭͦ͟͟͡ ͍ͨͦͦ͘͡Ύ͔ͭ ͍͍͙͍ͦͫͫͭ͊ͤ͊͊ͭ͡Έ ͍͔͔ͨͦͪ͗͒ͤͤ·͔ ͙ͭ͊ͤ͟ ͯ͋͊͘Σ 

͔͔ͦ͋ͫͨ;͙͍͊Ύ ͔͍ͪ͊ͫͯ͟͡Ύ͙ͪ͊͘ͼ͙Ό ͙ ͙͔͍ͤͤͪ͊ͼ͙ΌΣ ͍ ͙ͦͭ͡;͙͔ ͦͭ ͙ͭͪ͊͒ͼ͙ͦͤͤ·ͻ ͙͍ͨͦͣ͋ͪͦͦ͡;ͤ·ͻ 

͔͙͍ͣ͊ͭͪ͊ͦ͡Σ ;ͭͦ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͫͦͻ͔͙ͪ͊ͤͤΌ ͍͙ͭ͊͡Έ͙ͤͦͫͭ ͯ͋͊͘ [3]. 

˿͙͔ͦ͒͊ͤ͘ ͙͙͔͔͋ͦͤ͗ͤͪͤ·ͻ ͍ͯ͋ͦ͘ ͙͘ Ή͙ͣ͋ͪͦͤ͊͡Έͤ·ͻ ͔͚ͭ͊ͤ͟ ͣ·΄͔͚Φ ʕ  Ή͔͙͔ͫͨͪͣͤͭ͊͟͡Έͤ·ͻ 

͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύͻ ͤ͊ ͙͍͗ͦͭͤ·ͻ ͙͔ͨͪͣͤΎ͔ͭͫΎ ͔ͣͭͦ͒ ͯ͟͡Έ͙͍͙͍͙ͭͪͦ͊ͤΎ ͯ͋ͤ͘·ͻ ͊͘;͍͊ͭͦ͟ in vivoΦ ˮ͘ 

Ή͙ͣ͋ͪͦͤ͊͡Έͤ·ͻ ͔͚ͭ͊ͤ͟ ͣ·΄͔͚ ͍·͔͒͡Ύͤ· Ή͙͔͙ͨͭ͊͡͡Έͤ·͔ ͙ ͔͔ͣͤ͘ͻ͙ͣ͊͡Έͤ·͔ ͔͙ͭ͟͟͡Σ ͦͭͦͪ͟·͔ 

͍͔ͫͦͣͫͭͤͦ ͺ͙ͦͪͣͪͯΌͭ ͊͘;͊ͭͦ͟ ͯ͋͊͘Σ ͦͭͦͪ͟·͚ ͙͙͔ͣͨ͊ͤͭͪͯͭͫ͡Ύ ͍ ͎͙ͦͪ͊ͤͣ͘ ͙͍͎͗ͦͭͤͦͦ-͔ͪͼ͙͙͔ͨͤͭ͊Σ 

͔ͫͨͦͫͦ͋ͤ ͟ ͒͊͡Έ͔͚ͤ΄͔ͣͯ ͍͙͙ͪ͊ͭ͘Ό ͙ ͙͒ͺͺ͔͔ͪͤͼ͙͍͔ͪͦ͟Σ ͙͍ͨͪͦ͒Ύ ͟ ͺ͙͍͙ͦͪͣͪͦ͊ͤΌ ͨͦͤͦ͡ͼ͔͎ͤͤͦͦ ͯ͋͊͘ 
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ͫ ͻ͔͚͊ͪ͊ͭͪͤͦ͟ ͣͦͪͺ͎͙͔͚ͦͦ͡ ͙ ͚ͫͭͪͯͭͯͪͦ͟ ώоϐΦ ˨͊ͤͤ·͚ ͨͦ͒ͻͦ͒ ͍ͨͦͦ͘͡Ύ͔ͭ ͙ͯ͘;͊ͭΈ ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έͤ·͔ 

͔ͣͻ͙͊ͤͣ͘· ͎͔͔ͦ͒ͦͤͭͦͤ͊͘ ͙ ͪ͊ͪ͊͋͊ͭ͘·͍͊ͭΈ ͍ͤͦ·͔ ͔͎͙͙ͫͭͪ͊ͭ ͔͎͔͔ͪͤͪ͊ͼ͙͙ ͍ͯ͋ͦ͘ ͤ͊ ͍͔ͦͫͤͦ ͙͍͗·ͻ 

͔͚ͭ͊ͤ͟Φ 

ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͔ͭͦ͟͟͡ ͙͘ ͍ͯ͋ͦ͘ ͍͙͔͚ͫͤ ͙ ͙͔͔͍͋ͦͫͭͦ͟͡Φ ʕ  ͔͔ͦͤͭͫͭ͟͟ ͔͎͔͔͙͍͚ͪͤͪ͊ͭͤͦ 

͎͙͙ͫͭͦͣ͊ͭͦͦ͡ ͙͔ͨͪͣͤΎ͔ͭͫΎ ͔͙ͣͭͦ͒͊͟Σ ͍͟͡Ό;͊Ό΅͊Ύ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͔ͭͦ͟͟͡Σ ͨͦͯ͡;͔ͤͤ·ͻ ͙͘ ͍ͯ͋ͦ͘ 

͍͙͔͚ͫͤΣ ͔͙͒ͣͦͤͫͭͪͪͯΌ΅͙ͻ ͣͦͪͺ͎͙ͦͦ͡;͔͔ͫͦ͟ ͫͻ͍ͦ͒ͫͭͦ ͫ ;͔͍͔ͦ͡;͔͙͙ͫͣ͟ ͙ͯ͋͊ͣ͘Σ ͙ ͙ͻ ͯ͟͡Έ͙͍͙͍͙͔ͭͪͦ͊ͤ 

ͤ͊ ͔ͭͪͻ͔ͣͪͤ·ͻ ͊ͪ͊ͫ͊͟͟ͻΣ ͫͯ͗͊͡΅͙ͻ ͙ͣ͊ͭͪͼ͔͚ ͒͡Ύ ͎͔͙͙͊͒͘Σ ͙ͨͪͦ͡ͺ͔ͪ͊ͼ͙͙ ͙ ͍͔͚ͤ͊ͨͪ͊ͤͤͦ͡ 

͙͒ͺͺ͔͔ͪͤͼ͙͍͙ͪͦ͟ ͔ͭͦ͟͟͡Σ ͍ͫͨͦͫͦ͋ͫͭͯΎ ͺ͙͍͙ͦͪͣͪͦ͊ͤΌ ͔ͫͨͼ͙͙͙͍͊ͪͦ͊ͤͤ͘͡·ͻ ͔͚ͭ͊ͤ͟ ͯ͋͊͘Υ ͔͙͒ͤͭͤ͊Σ 

ͨͯ͡Έͨ· ͙ Ή͙ͣ͊͡Φ ˿ͦ͒͊ͤͤ͘·͔ ͙͙͔͔͋ͦͤ͗ͤͪͤ·͔ ͦͤͫͭͪͯ͟͟ͼ͙͙ όͫ͊͟ͺͺͦ͒͡·ύ ͔ͨͦͭͤͼ͙͊͡Έͤͦ ͙͔͙ͨͪͣͤͣ· ͒͡Ύ 

͙ͣͨ͊ͤͭ͊͡ͼ͙͙ ͫ ͼ͔͡ΈΌ ͍͍͔͙ͦͫͫͭ͊ͤͦͤ͡Ύ ͯͭͪ͊;͔ͤͤ·ͻ ͍ͯ͋ͦ͘ ͙ ͍͙ͦͫͫͦ͒͊ͤ͘Ύ ͙ͻ ͺͯͤ͟ͼ͙ͦͤ͊͡Έ͙ͤͦͫͭΣ 

͔͔ͦ͋ͫͨ;͙͍͊Όͭ ͙ͦͨͭͣ͊͡Έ͔ͤͦ ͙͔͙͔ͣͪͦͦͪͯ͗ͤ͟͟Σ ͔ͤͦ͋ͻ͙͔ͦ͒ͣͦ ͒͡Ύ ͍͔͚ͤ͊ͨͪ͊ͤͤͦ͡ ͙͒ͺͺ͔͔ͪͤͼ͙͍͙ͪͦ͟ 

͔ͭͦ͟͟͡ ͙ ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͍͔ͨͪͦͫͭͪ͊ͤͫͭͤͤͦ ͎͙͍͚ͦͪ͊ͤͦ͊ͤͤͦ͘ ͫͭͪͯͭͯͪ͟· ͯ͋͊͘ ώоϐΦ 

˨͔ͼ͔͡͡Ό͡Ύ͙͙͍ͪͪͦ͊ͤͤ͘·͔ ͍͔͔ͤͭͦ͟͡;ͤ·͔ ͙ͣ͊ͭͪͫ͟· (dECM) - ͔ͭͪͻ͔ͣͪͤ·͔ ͫͭͪͯͭͯͪ͟·Σ 

ͨͦͯ͡;͔ͤͤ·͔ ͔ͨͯͭͣ ͔͙ͯ͒͊ͤ͡Ύ ͔ͭͦ͟͡;ͤ·ͻ ͔͍ͦͣͨͦͤͤͭͦ͟ ͙͘ ͔͚ͭ͊ͤ͟ ͯ͋͊͘ ͫ ͫͦͻ͔͙͔ͪ͊ͤͤͣ ͙͚ͤͭ͊ͭͤͦ͟ 

͍͔͔ͤͭͦ͟͡;͚ͤͦ ͙ͣ͊ͭͪͼ· ͙ ͊ͫͫͦͼ͙͙͍ͪͦ͊ͤͤ·ͻ ͫ ͔͚ͤ ͙͎ͫͤ͊͡Έͤ·ͻ ͔ͣͦͯ͟͡͡Φ ˨͊ͤͤ·͔ ͔ͣͦͯ͟͡͡· ͙͎ͪ͊Όͭ 

͍͊͗ͤͯΌ ͪͦ͡Έ ͍ ͔͎ͪͯ͡Ύͼ͙͙ ͔ͭͦ͟͡;͚ͤͦ ͎͔͙͙͊͒͘Σ ͙ͨͪͦ͡ͺ͔ͪ͊ͼ͙͙ ͙ ͙͒ͺͺ͔͔ͪͤͼ͙͍͙ͪͦ͟Φ ˽͙ͪ ͔ͪͨͦͨͯ͡Ύͼ͙͙ 

dECM ͍͍ͫͭͦͦ͡·͙ͣ ͔͙ͭ͊ͣ͟͟͡ ͔ͫͦ͒͊ͭͫ͘Ύ ͙͔͙͔ͣͪͦͦͪͯ͗ͤ͟͟Σ ͙ͣ͊ͫͣ͊͟͡Έͤͦ ͙͙͔͔ͨͪ͋͗ͤͤͦ͡ ͟ 

͔͔͍͔ͫͭͫͭͤͤͦͣͯΣ ;ͭͦ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͍͔͚ͤ͊ͨͪ͊ͤͤͦ͡ ͔͎͔͔ͪͤͪ͊ͼ͙͙ ͔͚ͭ͊ͤ͟ ͯ͋͊͘ ώоϐΦ ˽͔͙ͪͣͯ΅͔͍ͫͭͦͣ 

͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ dECM Ύ͍͡Ύ͔ͭͫΎ ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͙ͦͨͭͣ͊͡Έͤ·ͻ ͍͙͚ͯͫͦ͡ ͒͡Ύ ͔ͭͦ͟͡;͚ͤͦ ͎͔͙͙͊͒͘Σ ͙͎ͣͪ͊ͼ͙͙ ͙ 

͙͒ͺͺ͔͔ͪͤͼ͙͍͙ͪͦ͟Σ ͙͙͙ͣͭͪͯΌ΅͙ͻ in vivo ͙͔͙͔ͣͪͦͦͪͯ͗ͤ͟͟Σ ͙ ͍ͨͦ·΄͔͙͔ͤ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ 

͔͎͔͔͙͍ͪͤͪ͊ͭͤ·ͻ ͨͪͦͼ͔͍ͫͫͦΦ 

˸͔ͭͦ͒· ζ͎͙͎ͦͣͤ͊η ͍͍ͫͭͦͦ͡·ͻ ͔ͭͦ͟͟͡ - ͔͙͍͙͍ͤͤ͊ͤ͘·͚ ͨͦ͒ͻͦ͒Σ ͍ͦͫͤͦ͊ͤͤ·͚ ͤ͊ ͍͍͔͔͙͙͒ͤ ͍ 

ͦ͋͊ͫͭ͡Έ ͍͔͔͙ͨͦͪ͗͒ͤΎ ͺ͍͊ͭͦͪͦ͟ ͪͦͫͭ͊ ͙ ͙͎ͫͤ͊͡Έͤ·ͻ ͔ͣͦͯ͟͡͡Σ ͦͭͦͪ͟·͔ ͔͚͍͒ͫͭͯΌͭ ͊͟͟ ͻ͔ͣͦ͊ͭͭͪ͊ͭ͊ͤͭ͟·Σ 

͙͍͔ͨͪ͊͟͡Όͭ Ή͎͔ͤ͒ͦͤͤ·͔ ͍͍ͫͭͦͦ͡·͔ ͔͙ͭ͟͟͡ ͎͙ͦͪ͊ͤͣ͊͘ ͟ ͔ͣͫͭͯ ͍͔͔͙ͨͦͪ͗͒ͤΎΦ ˸͙͎͙͍͍ͪͪͦ͊΄͙͔ 

͍͍ͫͭͦͦ͡·͔ ͔͙ͭ͟͟͡ ͙͙ͤͼ͙͙ͪͯΌͭ ͨͪͦͼ͔ͫͫ· ͔ͪͨ͊ͪ͊ͼ͙͙ ͙ ͔͎͔͔ͪͤͪ͊ͼ͙͙Σ ͍͍͙͍ͦͫͫͭ͊ͤ͊͊͡Ύ ͍͔͔ͨͦͪ͗͒ͤͤ·͔ 

͙ͭ͊ͤ͟ ͯ͋͊͘Φ ˨͊ͤͤ·͚ ͨͦ͒ͻͦ͒ ͙͙͙͔ͣͭͪͯͭ ͙ ͙͙͍͔ͯͫ͊ͭ͡ ͔͔͍͔ͫͭͫͭͤͤ·͔ ͔ͣͻ͙͊ͤͣ͘· ͙͍͔͙͊͗ͤ͘͡Ύ ώоϐΦ 

˽͔͙ͪͣͯ΅͔͍ͫͭͦͣ ͔͍ͣͭͦ͒ͦ ζ͎͙͎ͦͣͤ͊η Ύ͍͡Ύ͔ͭͫΎ ͍͙͔ͦͭͫͯͭͫͭ ͔ͤͦ͋ͻ͙͙ͦ͒ͣͦͫͭ ͍ ͔͊͋ͦͪ͘Σ ͯ͟͡Έ͙͍͙͍͙͙ͭͪͦ͊ͤ ͙ 

ͭͪ͊ͤͫͨ͊ͤͭ͊͡ͼ͙͙ ͔ͭͦ͟͟͡Σ ;ͭͦ ͙͔ͫͤ͗͊ͭ ͫͦ͗ͤͦͫͭ͡Έ ͙ ͙ͫͭͦͣͦͫͭΈ ͔͎͔͔͙͍ͪͤͪ͊ͭͤ·ͻ ͨͪͦͼ͔͒ͯͪΦ 

ˤ·ͪ͊΅͙͍͙͔͊ͤ ͍ͯ͋ͦ͘ in vitro. ˨͡Ύ ͍·ͪ͊΅͙͍͙͊ͤΎ ͍ͯ͋ͦ͘ in vitro ͔ͦͫͦ͋ͦ ͤ͊͘;͔͙͔ͤ ͙͔ͣΌͭ ͎͙͎͔͙͒ͪͦ͡Σ 

ͦͭͦͪ͟·͔ ͫͦ͒͊͘Όͭ ͯ͒ͦ͋ͤͯΌ ͔ͫͪ͒ͯ ͒͡Ύ ͤͦͪͣ͊͡Έ͎ͤͦͦ ͪͦͫͭ͊ ͙ ͍͙ͨͪ͊͡Έ͎ͤͦͦ ͙͍͙ͫͭͪͯͭͯͪͪͦ͊ͤ͟Ύ ͯ͋͊͘Φ 

ˮ͔ͣΌͭͫΎ ͒͊ͤͤ·͔ ͦ͋ ͙ͫͨͦ͡Έ͍͙͙ͦ͊ͤ͘ ͎͙͎͔͔͚͒ͪͦ͡ ͫ ͦ;͔ͤΈ ͭͦ;͚ͤͦ ͻ͙͙ͣ;͔͚ͫͦ͟ ͚ͫͭͪͯͭͯͪͦ͟Σ ͦͭͦͪ͟·͔ 

͍ͨͦͦ͘͡ΎΌͭ ͭͦ;ͤͦ ͙͍ͤ͊ͫͭͪ͊͊ͭΈ ͖͗ͫͭͦͫͭ͟Έ ͙ ͎͙͔͒ͪͯ ͍͚͍ͫͦͫͭ͊ ͔ͫͪ͒·Φ ͙̏ͭ ͎͔͙͡ ͫͦͫͭͦΎͭ ͙͘ ͔͙͗͊ͭͤ͊͡Σ 

͙͔͖͎ͣͤͤͤͦͦ͘ ͔͙ͭͭͪ͊ͤͦͣ͘ ͙ ͔ͤͦͪ͋ͦͪͤͤͦͣΣ ͦͭͦͪ͟·͔ ͙ͨͪ ͔ͫͣ΄͙͍͙͙͊ͤ ζͫ ΄͙͍͊ΌͭͫΎη ͦ;͔ͤΈ ͊ͯͪ͊ͭͤͦ͟͟ ͙ 

͙ͫͭ͊͋͡ΈͤͦΦ ˽͍͔ͪͦͪΎ͙ͫ͡Έ ͪ͊ͤ͘·͔ ͫͦ;͔͙ͭ͊ͤΎ ͎͙͎͔͔͚͒ͪͦ͡Φ ˤ ͔ͪͯ͘͡Έ͔ͭ͊ͭ ͋·͙͡ ͨͦͯ͡;͔ͤ· ͎͙͎͔͙͒ͪͦ͡ ͫ 

͔ͣͤΈ΄͔͚ ͖͗ͫͭͦͫͭ͟ΈΌ ό͙͔ͨͪͣͪͤͦ н ͟˽͊ύΦ ˻͙ͤ ͙ͫͭ͊͋͡Έͤ· ͍ ͔͔ͫͪ͒ ͒͡Ύ ͍·ͪ͊΅͙͍͙͊ͤΎ ͔ͭͦ͟͟͡ ͙ ͍͔͙ͫͦͣͫͭͣ· 

ͫ ͙͍͗·͙ͣ ͔͙ͭ͊ͣ͟͟͡ τ ͦͦͦ͟͡ тл҈ ͔ͭͦ͟͟͡ ͍͙ͦͫͭ͊͊ͫ͡Έ ͙͍͗·͙ͣ ͔ͨͦͫ͡ м ͒ͤΎΦ ˣ·ͦ͡ ͍͔ͯͫͭ͊ͤͦͤͦ͡Σ ;ͭͦ ͔͔͋ͦ͡ 

͖͙͔͗ͫͭ͟ ͎͔͙͡ ͔͊ͣ͒͘͡ΎΌͭ ͪͦͫͭ ͊͘;͍͊ͭͦ͟ ͙ ͯͻͯ͒΄͊Όͭ ͺ͙͍͙͔ͦͪͣͪͦ͊ͤ ͫͭͪͯͭͯͪ͟· ώпϐΦ 

˨͡Ύ ͙ͫͭͣͯ͡Ύͼ͙͙ ͪͦͫͭ͊ ͯ͋ͤ͘·ͻ ͊͘;͍͊ͭͦ͟ ͍ ͎͔͙͡ ͎ͣͦͯͭ ͍͒ͦ͋͊͡ΎͭΈͫΎ ͺ͊ͭͦͪ͟· ͪͦͫͭ͊ ͙ ͔͙͋͟͡ 

ό͙͔ͤ͊ͨͪͣͪΣ ͺ͊ͭͦͪ͟ ͪͦͫͭ͊ Ή͔͙ͤ͒ͦͭ͡Ύ ͍ͫͦͫͯ͒ͦ ±9DCύΣ ͦͭͦͪ͟·͔ ͙͙ͫͭͣͯͪͯ͡Όͭ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘ ͍͔ͪͦͤͦͫͤ͟·ͻ 

͍ͫͦͫͯ͒ͦ ͙ ͔͎͔͔ͪͤͪ͊ͼ͙Ό ͔͚ͭ͊ͤ͟ ͯ͋͊͘Φ ˤ͊͗ͤ·ͣ ͔ͦͫͭ͊ͭͫΎ ͙͍͔͙͋ͦͫͦͣͫͭͣͦͫͭΈΣ ͭ͊͟ ͎͙͎͔͙͒ͪͦ͡ ͙͘ ͔͙͗͊ͭͤ͊͡ 

͙͙͡ ͎͙͒ͪͯͻ ͤ͊ͭͯͪ͊͡Έͤ·ͻ ͔͍ͦͣͨͦͤͤͭͦ͟ ͔ͤ ͍·͘·͍͊Όͭ ͔͙ͦͭͭͦͪ͗ͤΎ ͙ ͍ͫͨͦͫͦ͋ͫͭͯΌͭ ͔͔͍͔ͫͭͫͭͤͤ·ͣ 

ͨͪͦͼ͔ͫͫ͊ͣ ͍͍͔͙ͦͫͫͭ͊ͤͦͤ͡ΎΦ ˤ ͔ͤͦͭͦͪ͟·ͻ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύͻ ͪ͊ͪ͊͋ͦͭ͊ͤ͘· ͎͙͎͔͙͒ͪͦ͡ ͫ ͔͙͙ͨͨͭ͒͊ͣΣ ͦͭͦͪ͟·͔ 

͔ͤ ͭͦ͡Έͦ͟ ͔͙͍ͨͦ͒͒ͪ͗͊Όͭ ͟ ͔͙ͭ͟͡Σ ͤͦ ͙ ͙͍͙͊ͭͪͯ͟Όͭ ͙ͻ ͤ͊ ͙͔ͫͤͭ͘ ͙͔͍ͣͤͪ͊ͦ͡Σ ͍ͫͦͫͭ͊͡ΎΌ΅͙ͻ ͯ͋ͤͯ͘Ό 

Ήͣ͊͡Έ ώпϐΦ 

ˤ·ͪ͊΅͙͍͙͔͊ͤ ͍ͯ͋ͦ͘ ƛƴ ǎƛǘǳ ͙ ͘ ͔͔͍͔͎ͫͭͫͭͤͤͦͦ ͊͘;͊ͭ͊͟ ͯ͋͊͘ ͣ·΄͙ π ͍ ·ͪ͊΅͙͍͙͔͊ͤ ͯ͋͊͘ ͔ͤ ͙͘ 
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͙͙͔͔͎͋ͦͤ͗ͤͪͤͦͦ ͊͘;͊ͭ͊͟ ͍ ͙͔͔͋ͦͪ͊ͭͦͪ͟Σ ͊ ͍͔͙ͨͪͦ͡ ͔͔ͨͪͫ͊͒ͯ͟ ͔͔͍͔͎ͫͭͫͭͤͤͦͦ Ή͙ͣ͋ͪͦͤ͊͡Έ͎ͤͦͦ ͊͘;͊ͭ͊͟ 

ͯ͋͊͘ ͔͔͍͔ͤͨͦͫͪ͒ͫͭͤͤͦ ͍ ;͔͡ΌͫͭΈ ͍͚ͪͦͫͦ͘͡ ͣ·΄͙ ό͎͙ͦͣͦͭͦͨ;͔ͫ͊͟Ύ ͭͪ͊ͤͫͨ͊ͤͭ͊͡ͼ͙Ύ ƛƴ ǎƛǘǳύΦ 

ˮͫͨͦ͡Έ͍͙ͦ͊ͫ͘͡Έ Ή͙ͣ͋ͪͦͤ͊͡Έͤ·͔ ͊͘;͙͊ͭ͟ ͍ͯ͋ͦ͘ ͣ·΄͔͚Σ ͍·͔͔͒ͤͤ͡·͔ ͤ͊ мпΣрπ͚  ͔͒ͤΈ Ή͙͎͔͔ͣ͋ͪͦͤ͊͘Φ ˻͙ͤ 

͔ͨͦͣ΅͙͊ͫ͡Έ ͍ ͎͍͔ͨͦ͒ͦͭͦͤͤ͡·͔ ͍͔͙ͦͭͪͫͭΎ ͍ ;͔͡Ό͙ͫͭ ͍͚ͪͦͫͦ͘͡ ͣ·΄͙Φ ˿ͨͯͫͭΎ о ͔͔͙ͤ͒͡ ͺ͙͍͙ͦͪͣͪͦ͊ͫ͡Έ 

ͯ͋͘· ͫ ͙͙ͭͨ;͚ͤͦ ͣͦͪͺ͎͙͔͚ͦͦ͡ ͙ ͚ͫͭͪͯͭͯͪͦ͟ ώрϐΦ 

˥͙͎͙ͫͭͦͦ͡;͔͙͚ͫ͟ ͙͊ͤ͊͘͡ ͨͦ͊͊͘͟͡Σ ;ͭͦ ͍·ͪ͊΅͔ͤͤ·͔ ͯ͋͘· ͙͔͙ͣ͡ ͻ͔͊ͪ͊ͭͪͤ͟·͔ ͙ͭ͊ͤ͟ ͙ ͔͙ͭ͟͟͡Υ 

ͨͯ͡Έͨͯ ͫ ͙ͫͦͫͯ͒͊ͣΣ ͦ͒ͦͤͭͦ͋͊ͫͭ͡·Σ ͙ͫͦ͡ ͔͔͙ͨͪ͒ͤͭͤ͊Σ ͔͙͒ͤͭͤ͊ ͙ Ή͙ͣ͊͡Σ ͔͙ͨͪͦ͒ͦͤͭ͊͡Έͤ·͔ ͍ͫΎ͙͘͟Φ 

͙̉͊ͫͭ;ͤͦ ͘ ͯ͋· ͙͔͙ͣ͡ ͤͦͪͣ͊͡ΈͤͯΌ ͦͪ͊ͫͯ͟͟Σ ͙͔͙ͫͣͣͭͪ;͔ͤͦ ͔͙͔ͦͭͦ͗ͤ͡ Ή͙ͣ͊͡Σ ;ͭͦ ͍͙͔͔ͫ͒ͭ͡Έ͍͔ͫͭͯͭ ͦ 

ͨͦͤͦ͡ͼ͔ͤͤͦͣ ͍͙͙͙ͪ͊ͭ͘Φ ͚́͊ͦ͟ ͫͨͦͫͦ͋ ͍·ͪ͊΅͙͍͙͊ͤΎ ͍ͯ͋ͦ͘ ͣ·΄͔͚ π Ήͭͦ ͔ͣͦ͒͡Έ ͒͡Ύ ͙ͪ͊ͪ͊͋ͦͭ͘͟ 

͔ͭͻ͎͙͚ͤͦͦ͡ ͍·ͪ͊΅͙͍͙͊ͤΎ ;͔͍͔ͦ͡;͔͙ͫ͟ͻ ͍ͯ͋ͦ͘Φ ˻͍ͫͤͦͤ·͔ Ήͭ͊ͨ· ͍·ͪ͊΅͙͍͙͊ͤΎ ͯ͋͊͘ ;͔͍͔ͦ͊͟͡ ͍͟͡Ό;͊Όͭ 

ͺ͙͍͙͔ͦͪͣͪͦ͊ͤ ͙͙͔͔͎͋ͦͤ͗ͤͪͤͦͦ ͊͘;͊ͭ͊͟Σ ͯ͟͡Έ͙͍͙͍͙͔ͭͪͦ͊ͤ ƛƴ ǾƛǘǊƻ ό͍ ͙͔͔͋ͦͪ͊ͭͦͪ͟ ͙͙͡ ͔͊ͨͫͯ͟͡ ͨͦ;͙͟ύΣ 

ͭͪ͊ͤͫͨ͊ͤͭ͊͡ͼ͙Ό ͍ ;͔͡ΌͫͭΈ ͙ ͒ͦͪ͊΅͙͍͙͔͊ͤΦ ˢ͍ͭͦͪ· ͍ ͍͔͚ͫͦ ͔ͪ͊͋ͦͭ ͔͙͙ͨͪ͒ͦ͗͡͡ ͙ͫ͟͡Ό;͙ͭΈ Ήͭ͊ͨ ƛƴ ǾƛǘǊƻ 

ͯ͟͡Έ͙͍͙͍͙ͭͪͦ͊ͤΎΣ ;ͭͦ͋· ͫͪ͊ͯ͘ ͔͔͙͍ͨͪͫ͊͗͊ͭΈ ͊͘;͊ͭͦ͟ ͍ ;͔͡ΌͫͭΈΣ ;ͭͦ ͔ͣͦ͗ͭ ͯͯ͡;΄͙ͭΈ ͙͔͎ͤͭͪ͊ͼ͙Ό ͫ 

ͭ͊ͤ͟Ύ͙ͣ ͙ ͙͔͍ͤͤͪ͊ͼ͙Ό ώрϐΦ 

͙̏ͭ ͔ͣͭͦ͒· ͍͙͙ͨͦͦ͘͡͡ ͦͼ͔͙ͤͭΈ ͍ͦͣͦ͗ͤͦͫͭ͘Έ ͍·ͪ͊΅͙͍͙͊ͤΎ ͺͯͤ͟ͼ͙ͦͤ͊͡Έ͎ͤͦͦ ͯ͋͊͘ ƛƴ ǎƛǘǳ ͙͘ 

͔͔͍͔͎ͫͭͫͭͤͤͦͦ ͊͘;͊ͭ͊͟ ͣ·΄͙͎ͤͦͦ ͯ͋͊͘Σ ͭ͊͟ ͊͟͟ ͍·ͪͦͫ΄͙͔ ͯ͋͘· ͙͔͙ͣ͡ ͔ͫͨͼ͙ͺ͙;͔ͫͯ͟Ό ͣͦͪͺ͎͙ͦͦ͡Ό ͙ 

͙ͭ͊ͤ͟Σ ͻ͔͊ͪ͊ͭͪͤ͟·͔ ͒͡Ύ ͤ͊ͭͯͪ͊͡Έͤ·ͻ ͍ͯ͋ͦ͘Υ ͨͯ͡Έͨͯ ͫ ͙ͫͦͫͯ͒͊ͣΣ ͦ͒ͦͤͭͦ͋͊ͫͭ͡·Σ ͙ͫͦ͡ ͔͙͒ͤͭͤ͊ ͙ Ή͙ͣ͊͡Φ 

˨͊ͤͤ͊Ύ ͔͙ͣͭͦ͒͊͟ ͍ͨͦͦ͘͡Ύ͔ͭ ͙ͫ͟͡Ό;͙ͭΈ ͙͔͒ͭ͡͡Έ͔ͤͦ ͯ͟͡Έ͙͍͙͍͙͔ͭͪͦ͊ͤ ƛƴ ǾƛǘǊƻΣ ͔͎ͦ͋͡;͊Ύ ͙͔͎ͤͭͪ͊ͼ͙Ό ͫ 

ͭ͊ͤ͟Ύ͙ͣ ͻͦ͘Ύ͙ͤ͊ ͙ ͒͡Ύ ͙͔͔͙ͨͪͣͤͤΎ ͯ ;͔͍͔ͦ͊͟͡ ͔ͤͦ͋ͻ͙ͦ͒ͣ· ͒͊͡Έ͔͚ͤ΄͙͔ ͔ͪ΄͔͙ͤΎ ͨͦ ͔͙ͣ͊ͭͪ͊͊ͣ͡Σ 

͙͔͍ͤͤͪ͊ͼ͙͙Σ ͫͪͦ͊ͣ͟ ͍·ͪ͊΅͙͍͙͊ͤΎ ͙ ͨͪͦͺ͙͙͔͊ͭ͟͟͡ ͔͙͚ͦͫͦ͗ͤͤ͡Φ 

ˤ·ͪ͊΅͙͍͙͔͊ͤ ͎ͯ͋ͤͦͦ͘ ͊͘;͊ͭ͊͟ ƛƴ ǾƛǘǊƻ ͫ ͔ͨͦͫ͒ͯ͡Ό΅͔͚ ͙ͣͨ͊ͤͭ͊͡ͼ͙͔͚ ͍ ͊͡Έ͍͔ͦ͡Ύͪͤ·͚ ͦͭͪͦͫͭͦ͟Φ 

˨͡Ύ ͍·ͪ͊΅͙͍͙͊ͤΎ ͎ͯ͋ͤͦͦ͘ ͊͘;͊ͭ͊͟ ƛƴ ǾƛǘǊƻ ͫ  ͔ͨͦͫ͒ͯ͡Ό΅͔͚ ͙ͣͨ͊ͤͭ͊͡ͼ͙͔͚ ͍ ͊͡Έ͍͔ͦ͡Ύͪͤ·͚ ͦͭͪͦͫͭͦ͟ 

͔͎͔ͨͪ͒͊͊ͭͫ͡Ύ ͍͒ͯͻΉͭ͊ͨͤ͊Ύ ͨͪͦͼ͔͒ͯͪ͊Υ мύ ͍͔͊ͭͦͤͦͣͤͦ ͍·ͪ͊΅͙͍͙͔͊ͤ ͙ ͺ͙͍͙͔ͦͪͣͪͦ͊ͤ ͎ͯ͋ͤͦͦ͘ ͊͘;͊ͭ͊͟ 

͙͘ ͍͍ͫͭͦͦ͡·ͻ ͙ ͙͙ͤͦ͒͘͟ͺͺ͔͔ͪͤͼ͙͍ͪͦ͊ͤͤ·ͻ ͔ͭͦ͟͟͡ ƛƴ ǾƛǘǊƻΤ нύ ͙ͣͨ͊ͤͭ͊͡ͼ͙Ύ ͫͺ͙͍͎ͦͪͣͪͦ͊ͤͤͦͦ ͊͘;͊ͭ͊͟ 

͍ ͊͡Έ͍͔ͦ͡Ύͪͤ·͚ ͦͭͪͦͫͭͦ͟ ;͔͡Ό͙ͫͭ ͨ͊ͼ͙͔ͤͭ͊ ͒͡Ύ ͒͊͡Έ͔͚ͤ΄͔͎ͦ ͍͙͙ͪ͊ͭ͘Ύ ͙ ͙͔͎ͤͭͪ͊ͼ͙͙ ώсϐΦ ˤ Ή͚ͭͦ 

͔͙͔ͣͭͦ͒͟ ͦ͋ͫͯ͗͒͊ΌͭͫΎ ͙ͫͭͦ;͙͙ͤ͟ ͔ͭͦ͟͟͡ ͒͡Ύ ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͊͘;͊ͭ͊͟Σ ͍͟͡Ό;͊Ύ Ή͙ͣ͋ͪͦͤ͊͡Έͤ·͔ ͔͙ͭ͟͟͡Σ 

͋͊͊͘͡Έͤ·͔ ͔͙ͭ͟͟͡ Ή͙͔͙ͨͭ͡Ύ ͙ͨͦͦͫͭ͡ ͪͭ͊ ͍͎ͪͦͫͦͦ͘͡ ;͔͍͔ͦ͊͟͡Σ ͔͔ͣͤ͘ͻ͙ͣ͊͡Έͤ·͔ ͍͍ͫͭͦͦ͡·͔ ͔͙ͭ͟͟͡Σ ͊ 

͔ͭ͊͗͟ ͙ͦͨͫ·͍͊ΌͭͫΎ ͔͙ͦͫͦ͋ͤͤͦͫͭ ͯ͟͡Έͭͯͪ· ͔ͭͦ͟͟͡ ͙ ͔͚ͭ͊ͤ͟ ƛƴ ǾƛǘǊƻΣ ͙ͫͦ͗ͤͦͫͭ͡ ͔͙ͨͦ͒͒ͪ͗͊ͤΎ 

͎͙͙͙ͫͭͦͭͨ;͔͚ͫͦ͟ ͊ͪͻ͙͔ͭͭͯͪ͟· ͙ ͙͋ͦͻ͙͙ͣ;͔͙ͫ͟ͻ ͍͚͍ͫͦͫͭ ͔͚ͭ͊ͤ͟ ͍ ͯ͟͡Έ͔ͭͯͪΦ 

˨͡Ύ ͔͎͔͔ͪͤͪ͊ͼ͙͙ ͯ͋͊͘ ͔͔ͨͪ͒ͦ͗ͤ͡· ͍ͦͫͤͦͤ·͔ ͙ͭͨ· ͔ͭͦ͟͟͡ ͙ ͔͙ͣ͊ͭͪ͊͡·Φ ̏ͭͦ ͔͔ͨͪ͗͒ ͍͔͎ͫͦ 

͍͍ͫͭͦͦ͡·͔ ͔͙ͭ͟͟͡Υ 5t{/Σ {I95Σ ͨ͊ͪͦ͒ͦͤͭ͊͡Έ͚ͤͦ ͍ͫΎ͙͘͟ όt5[{/ύΣ ͙͊ͨ͊͟͡Έ͎ͤͦͦ ͫͦͫͦ;͊͟ ό{/!tύΣ ͔͙ͭ͟͟͡π

͔ͨͪ͒΄͔͍͔͙͙ͫͭͤͤ͟ ͯ͋ͤ͘·ͻ ͺ͙͍ͦͯͦ͟͡͡͡ ό˴˽˨̅ύΦ 

ˤ ͊͟;͔͍͔ͫͭ ͔͙͍ͣ͊ͭͪ͊ͦ͡ ͙ ͔͍ͣͭͦ͒ͦ ͙ͫͨͦ͡Έ͍ͦ͊ͤ͘·Υ ͔ͭͪͻ͔ͣͪͤ·͔ ͙͍͔͙͋ͦͫͦͣͫͭͣ·͔ ͊ͪ͊ͫ͟͟· 

όͫ͊͟ͺͺͦ͒͡·ύΣ ͺ͊ͭͦͪ͟· ͪͦͫͭ͊ ͙ ͔͙ͨͨͭ͒·Σ ͔ͫͨͼ͙͊͡Έͤ·͔ ͔ͨͪͨ͊ͪ͊ͭ· ͙ ͙͍͊ͭ͊ͭͦͪ͟·Σ ͙͍͔ͫͯͫͫͭͤͤ͊͟Ύ Ήͣ͊͡Έ 

ͤ͊ ͍͔ͦͫͤͦ ͺͦͫͺ͊ͭ͊ ͊͟͡Έͼ͙Ύ ͫ ͔͙ͤ͊ͤͦͪ͊ͣͪ͊ͣ͘Σ ͔͊ͪͤ͊͘͡Ύ ͙͍͊ͭ͊͟ͼ͙Ύ ͍͍ͫͭͦͦ͡·ͻ ͔ͭͦ͟͟͡ τ ͙ ͫͨͦ͡Έ͔ͯͭͫ͘Ύ 

͒͡Ύ ͙ͫͭͣͯ͡Ύͼ͙͙ ͔͎͔͔͙͍ͪͤͪ͊ͭͤ·ͻ ͨͪͦͼ͔͍ͫͫͦΣ ͙͙͍ͦͣ͋ͤͪͦ͊ͤͤ͟·͔ ͙͙͔͔͋ͦͤ͗ͤͪͤ·͔ ͔ͣͭͦ͒· ώсϐΦ ͙̏ͭ 

͔͙ͭ͟͟͡ ͙ ͔͙ͣ͊ͭͪ͊͡· ͍ ͍͙ͫͦͦͯͨͤͦͫͭ͟ ͫͦ͒͊͘Όͭ ͔ͦͣͨͫͤ͟͟͡·͚ ͨͦ͒ͻͦ͒ ͟ ͍͍͔͙ͦͫͫͭ͊ͤͦͤ͡Ό ͊͟͟ ͍͔ͭͪ͒·ͻΣ ͭ͊͟ 

͙ ͣΎ͎͙͟ͻ ͔͚ͭ͊ͤ͟ ͯ͋͊͘ ͙ ͦͪͯ͗͊͟Ό΅͙ͻ ͫͭͪͯͭͯͪ͟Σ ͫ ͼ͔͡ΈΌ ͙ͣ͊ͫͣ͊͟͡Έ͚ͤͦ ͺͯͤ͟ͼ͙ͦͤ͊͡Έ͚ͤͦ ͙͔͎ͤͭͪ͊ͼ͙͙ 

͍͎ͤͦͦͦ ͯ͋͊͘ ͫ ͎͙ͦͪ͊ͤͣͦͣ͘ ͨ͊ͼ͙͔ͤͭ͊Φ  

˿͙͙ͭ͊ͭͫͭ;͔ͫ͊͟Ύ ͤ͊͘;͙ͣͦͫͭΈ ͔͍͔ͨͪ͒ͫͭ͊ͤͤ͡·ͻ ͍·͍͍ͦ͒ͦ ͦͼ͔͔ͤͤ͊ ͫ ͨͦͣͦ΅ΈΌ ͫͭ͊ͤ͒͊ͪͭͤ·ͻ ͔͍ͣͭͦ͒ͦ 

όǘπ͟ ͙͔͙͚ͪͭͪΣ !bh±!ύ ͤ͊ ͍͔ͯͪͦͤ Ǉ ғлΦлрΣ ;ͭͦ ͍͔͔ͨͦ͒ͭͪ͗͒͊ͭ ͍·ͫͦͯ͟Ό ͍͔͒ͦͫͭͦͪͤͦͫͭΈ ͨͦͯ͡;͔ͤͤ·ͻ 

͙ͪ͊͘͡;͙͚ ͔ͣ͗͒ͯ ͦͤͭͪͦ͟͡Έͤ·͙ͣ ͙ Ή͔͙͔ͫͨͪͣͤͭ͊͟͡Έͤ·͙ͣ ͎͙ͪͯͨͨ͊ͣ ͨͦ ͍ͦͫͤͦͤ·ͣ ͔ͨͦ͊͊ͭ͘͟͡Ύͣ 

͍·ͪ͊΅͙͍͙͊ͤΎ ͙ ͙͔͎ͤͭͪ͊ͼ͙͙ ͔͚ͭ͊ͤ͟ ώсϐΦ ͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͔ͪͯ͘͡Έͭ͊ͭ· ͨͦ͊͘͟·͍͊Όͭ ͔ͪ͊͡ΈͤͯΌ ͔͔͙͍ͨͪͫͨͭͯ͟ 

͙͔͔͙ͨͪͣͤͤΎ ͍·ͪ͊΅͔ͤͤ·ͻ ƛƴ ǾƛǘǊƻ ͯ͋ͤ͘·ͻ ͔͚ͭ͊ͤ͟ ͍ ͙͙ͤ͟͡;͔͚ͫͦ͟ ͙͔ͨͪ͊ͭ͟͟ ͫ ͤ͊ͯ;ͤͦ ͍͔͔͚ͨͦ͒ͭͪ͗͒ͤͤͦ 

Ήͺͺ͔͙͍ͭͤͦͫͭ͟ΈΌ ͙ ͔ͤ͊͒͗ͤͦͫͭΈΌΦ 
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˾͍͙͙͔͊ͭ͘ ;͔͍͔ͦ͡;͔͙ͫ͟ͻ ͍ͯ͋ͦ͘ ͤ͊ ͔ͭͦ͟͡;ͤͦͣ ͍͔ͯͪͦͤ ͫ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ ͔͍ͣͭͦ͒ͦ ͙ͦ͒ͤͦ;͚ͤͦ 

͔ͭͦ͟͡;͚ͤͦ ˾˹˴πͫ ͔͍͔͙͍͙ͤͪͦ͊ͤ͟Ύ όǎŎƛπwb!πǎŜǉύΦ ˻ ͍͔ͫͤͦͤͦ ͍͙͙͔ͤͣ͊ͤ ͔͔ͯ͒ͤͦ͡ ͔͊ͣͦ͋͊ͫͭ͊ͣ͡͡ π ͔ͭ͊ͣ͟͟͡Σ 

ͦͭͦͪ͟·͔ ͔͔͙ͫͪͭͪͯ͟Όͭ ͯ͋ͤͯ͘Ό Ήͣ͊͡ΈΣ ͫ͊ͣ·͚ ͍͖ͭͪ͒·͚ ͔͙ͣ͊ͭͪ͊͡ ͍ ͎͙͔ͦͪ͊ͤͣ͘ ;͔͍͔ͦ͊͟͡Φ ˽ͦͫͦ͟͡Έͯ͟ 

͔͊ͣͦ͋͊ͫͭ͡͡· ͍ͦͭͫͯͭͫͭͯΌͭ ͍ ͔ͯ͗ ͔͍ͨͪͦͪ͊͘΄͙ͻͫΎ ͯ͋͊͘ͻΣ Ήͣ͊͡Έ ͔ͤ ͔ͣͦ͗ͭ ͔͔͍͔ͫͭͫͭͤͤ·ͣ ͦ͋ͪ͊ͦͣ͘ 

͔͎͔͔͙͍ͪͤͪͪͦ͊ͭΈΣ ;ͭͦ Ύ͍͡Ύ͔ͭͫΎ ͔͚ͨͪͦ͋ͣͦ͡ ͒͡Ύ ͍͒ͦͪͦ͘ΈΎ ͍ͯ͋ͦ͘ ͯ ͍ͪͦͫ͘͡·ͻ ώтϐΦ 

ˤ ͙͔͍͙͙ͫͫ͒ͦ͊ͤ͡ ͍͔͖ͨͪͦ͒ͤ ͍͔ͨͪͦͫͭͪ͊ͤͫͭͤͤͦπ͍ ͔͔͚ͪͣͤͤͦ ͯ;͖ͭ ͔ͦͭ͒͡Έͤ·ͻ ͔ͭͦ͟͟͡ ͯ͋͊͘ ͍ ͨͪͦͼ͔͔ͫͫ 

͔͎ͦ ͍͙͙ͪ͊ͭ͘Ύ ͯ ;͔͍͔ͦ͊͟͡Σ ;ͭͦ ͍͙ͨͦͦͦ͘͡͡ ͍·Ύ͍͙ͭΈ ͟͡Ό;͔͍·͔ ͔͎ͪͯ͡Ύͭͦͪͤ·͔ ͔ͣͻ͙͊ͤͣ͘· ͙ ͙͎ͫͤ͊͡Έͤ·͔ 

͙ͨͯͭΣ ͍ͯͨͪ͊͡ΎΌ΅͙͔ ͙͒ͺͺ͔͔ͪͤͼ͙͍͚ͪͦͦ͟ ͔͍͊ͣͦ͋͊ͫͭͦ͡͡Φ ͙̏ͭ ͤ͊ͻ͙ͦ͒͟ ͋·͙͡ ͍͔͔ͨͦ͒ͭͪ͗͒ͤ· ͙ ͍ 

͔ͣͦ͒͡Έͤ·ͻ Ή͔͙͔ͫͨͪͣͤͭ͊͟ͻ ͙͒ͺͺ͔͔ͪͤͼ͙͍͙ͪͦ͟ ͔͍͊ͣͦ͋͊ͫͭͦ͡͡ ͙͘ ͙ͤ͒ͯͼ͙͍ͪͦ͊ͤͤ·ͻ ͨ͡Ό͙͔ͪͨͦͭͤͭͤ·ͻ 

͍͍ͫͭͦͦ͡·ͻ ͔ͭͦ͟͟͡ ;͔͍͔ͦ͊͟͡ όƛt{/ǎύ ͍ ͊͋ͦͪ͊ͭͦͪͤ͡·ͻ ͍͙ͯͫͦ͡ΎͻΦ ˣ·͊͡ ͪ͊ͪ͊͋ͦͭ͊ͤ͊͘ ͖ͭͪͻ͔ͣͪͤ͊Ύ 

͎͙ͦͪ͊ͤͦ͒ͤ͊Ύ ͔ͣͦ͒͡Έ ͔͍͙͊͋ͦ͊ͤ͘͡Ύ π ͤ ͔͍͔ͫͦͪ΄͔͎ͤͤͦͦ ͔͎͔͔͊ͣͦͤ͊͘͡Σ ͦͭͦͪ͊͟Ύ ͍ͨͦͦ͘͡Ύ͔ͭ ͙͔͍ͫͫ͒ͦ͊ͭ͡Έ 

͔͒ͺ͔ͭ͟· ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ Ή͙ͣ͊͡ ͙ ͍͔ͨͪͦͪΎͭΈ ͍ͦͣͦ͗ͤ͘·͔ ͔͔͍͙ͭͪ͊ͨͭ;͔͙͔ͫ͟ ͨͦ͒ͻͦ͒·Φ ˤ ͻ͔ͦ͒ 

͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ ͨͦ͊͊ͤͦ͘͟Σ ;ͭͦ ͔͊ͣͦ͋͊ͫͭ͡͡· ͎ͣͦͯͭ ͔͍͒ͦͪ͊ͭ͘Έ ͒ͦ ͙͔͙͍͚ͣͤͪ͊ͦ͊ͤͤͦ͘͡ ͫͭͪͯͭͯͪ͟· ƛƴ ǾƛǾƻΣ ;ͭͦ 

ͦͭͪ͟·͍͔͊ͭ ͔͔͙͍ͨͪͫͨͭ͟· ͒͡Ύ ͔͎͔͔͙͍͚ͪͤͪ͊ͭͤͦ ͎͙͙ͫͭͦͣ͊ͭͦͦ͡Φ ˮͫͨͦ͡Έ͔ͯͣ͘·͔ ͔ͣͭͦ͒· ǎƛƴƎƭŜπŎŜƭƭΥ 

1. {ƛƴƎƭŜπŎŜƭƭ wb! ǎŜǉǳŜƴŎƛƴƎ όǎŎwb!πǎŜǉύ τ ͔ͣͭͦ͒Σ ͍ͨͦͦ͘͡ΎΌ΅͙͚ ͙͙͍ͨͪͦ͊ͤ͊ͪͦ͊ͭ͘͡Έ 

Ή͔͙ͫͨͪͫͫ͟Ό ͎͔͍ͤͦ ͍ ͔ͦͭ͒͡Έͤ·ͻ ͔ͭ͊͟͟͡ͻ ͙ͭ͊ͤ͟Φ 

2. ˮͦ͘͡Ύͼ͙Ύ ͔͙͙͒ͤ;ͤ·ͻ ͔ͭͦ͟͟͡Φ  

3. ˻͋ͪ͊ͭͤ͊Ύ ͙ͭͪ͊ͤͫͪͨ͟ͼ͙Ύ ͙ ͙͊ͣͨ͡ͺ͙͊͟ͼ͙Ύ ˨˹˴Φ  

4. ˣ͙͙ͦͤͺ͙ͦͪͣ͊ͭ;͔͙͚ͫ͟ ͙͊ͤ͊͘͡ ͙ ͔͙͊ͫͭͪ͊͘͟͡ͼ͙Ύ ͒͊ͤͤ·ͻ τ ͨ ͍͙͙ͦͦ͘͡͡ ͍·͔͙͒ͭ͡Έ ͙ͯͤ͊͟͡Έͤ·͔ 

͔ͭͦ͟͡;ͤ·͔ ͙ͨͦ͒ͭͨ· ͔͍͊ͣͦ͋͊ͫͭͦ͡͡Σ ͨͦͤΎͭΈ ͙ͪ͊͘͡;͙Ύ ͍ ͙ͻ ͫͦͫͭͦΎ͙͙ͤ ͙ ͍·Ύ͍͙ͭΈ ͔ͣͦͯ͟͡͡Ύͪͤ·͔ 

͔ͣͻ͙͊ͤͣ͘· ͙ͻ ͙͒ͺͺ͔͔ͪͤͼ͙͍͙ͪͦ͟ ώоϐΦ ͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͎͋͊ͦ͒͊ͪ͡Ύ ǎƛƴƎƭŜπŎŜƭƭ ͙͊ͤ͊ͯ͘͡ ͯ͒͊ͦͫ͡Έ ͍·Ύ͍͙ͭΈ 

͔ͫͨͼ͙ͺ͙;͔͙͔ͫ͟ ͫͯ͋ͨͦͨͯ͡Ύͼ͙͙ ͔͍͊ͣͦ͋͊ͫͭͦ͡͡ ͙ ͨͦͤΎͭΈ ͙͙͒ͤ͊ͣͯ͟ ͙ͻ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙͚ ͍ ͨͪͦͼ͔͔ͫͫ 

͍͙͙ͪ͊ͭ͘Ύ Ή͙ͣ͊͡Φ ˻ͭͪ͟·͙͔ͭ ͟͡Ό;͔͍·ͻ ͎͔͍ͤͦ ͙ ͙͎ͫͤ͊͡Έͤ·ͻ ͔͚ͨͯͭ ͔͎͙͍ͪͯͪͦ͊ͦ͡͡ ͔͔ͨͪͻͦ͒· ͔ͣ͗͒ͯ 

͙ͫͭ͊͒Ύ͙ͣ ͔ͭͦ͟͡;͎ͤͦͦ ͔͍͙ͫͦͪ͊ͤ͘ΎΣ ;ͭͦ ͙͍͔ͨͪͦ͊ͭ͡ ͍͔ͫͭ ͤ͊ ͔ͣͻ͙͊ͤͣ͘· ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ Ή͙ͣ͊͡Φ 

˽ͦͯ͡;͔ͤͤ·͔ ͒͊ͤͤ·͔ ͔͎͙͡͡ ͍ ͍ͦͫͤͦͯ ͙ͪ͊ͪ͊͋ͦͭ͘͟ о5πͦ ͎͙͍ͪ͊ͤͦ͒ͦ ͙ ͔͔͚ͣͦ͒͡ ͔͍͙͊͋ͦ͊ͤ͘͡ΎΣ ͍ͨͦͦ͘͡ΎΌ΅͙ͻ 

͙͔͍ͫͫ͒ͦ͊ͭ͡Έ ͎͔͔ͨ͊ͭͦͤ͘ ͙ ͔͙͍ͭͫͭͪͦ͊ͭΈ ͔͔͍͙ͭͪ͊ͨͭ;͔͙͔ͫ͟ ͨͦ͒ͻͦ͒·Φ 

˴͡Ό;͔͍·͔ ͍·͍ͦ͒· ͙ ͙ͻ ͤ͊͘;͙ͣͦͫͭΈ ͒͡Ύ ͔͎͔͔͙͍͚ͪͤͪ͊ͭͤͦ ͎͙͙ͫͭͦͣ͊ͭͦͦ͡Υ 

1. ˨͔ͭ͊͡Έͤ·͚ ͔ͭͦ͟͡;ͤ·͚ ͙͊ͤ͊͘͡ ͍͙͙ͪ͊ͭ͘Ύ ;͔͍͔ͦ͡;͔͙ͫ͟ͻ ͍ͯ͋ͦ͘ ͍ ·Ύ͍͙͡ ͍͔͚͊͗ͤ΄͙͔ ͔͙ͭ͟͟͡ ͙ 

͔͎ͪͯ͡Ύͭͦͪͤ·͔ ͔ͣͻ͙͊ͤͣ͘·Σ ͍ͯͨͪ͊͡ΎΌ΅͙͔ ͺ͙͍͙͔ͦͪͣͪͦ͊ͤͣ Ή͙ͣ͊͡ ό͔͙͊ͣͦ͋͊ͫͭ͊ͣ͡͡ύ ώоϐΦ ̏ͭͦ 

ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έͤͦ ͒͡Ύ ͙͙ͨͦͤͣ͊ͤΎ ͙͎͙͙͋ͦͦ͡ ͍ͯ͋ͦ͘ ͙ ͙ͪ͊ͪ͊͋ͦͭ͘͟ ͍ͤͦ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͍͍͔͙ͦͫͫͭ͊ͤͦͤ͡Ύ 

Ή͙ͣ͊͡Φ 

2. ˤ·͔͔͙͔͒ͤ͡ ͙ ͯ͟͡Έ͙͍͙͍͙͔ͭͪͦ͊ͤ ͔͍͊ͣͦ͋͊ͫͭͦ͡͡ ͙͘ ͙ͤ͒ͯͼ͙͍ͪͦ͊ͤͤ·ͻ ͨ͡Ό͙͔ͪͨͦͭͤͭͤ·ͻ 

͍͍ͫͭͦͦ͡·ͻ ͔ͭͦ͟͟͡ ;͔͍͔ͦ͊͟͡ όƛt{/ύ ͨ ͍͙ͦͦͦ͘͡͡ ͔͙͍ͫͣͦ͒ͪͦ͊ͭ͡Έ ͙͒ͺͺ͔͔ͪͤͼ͙͍ͪͦͯ͟ ͔ͭͦ͟͟͡ ͙ ͨͦͤΎͭΈ ͙ͨͯͭ 

͔͎͔͔ͪͤͪ͊ͼ͙͙ ͔͚ͭ͊ͤ͟ ͯ͋͊͘ ώтϐΦ ̏ͭͦ ͦͭͪ͟·͍͔͊ͭ ͔͔͙͍ͨͪͫͨͭ͟· ͙ͫͦ͒͊ͤ͘Ύ ͙͍͔͚ͫͯͫͫͭͤͤͦ͟ Ή͙ͣ͊͡ ͙ ͔ͭͦ͟͡;͚ͤͦ 

͔͙͙ͭͪ͊ͨ ͒͡Ύ ͍ͯ͋ͦ͘Φ 

3. ˿͙͔ͦ͒͊ͤ͘ о5πͦ ͎͙͚ͪ͊ͤͦ͒ͤͦ ͔͙ͣͦ͒͡ ͔͍͔ͤͫͦͪ΄͔͎ͤͤͦͦ ͔͎͔͔͊ͣͦͤ͊͘͡ ͨ ͎͔ͦͣͦ͊ͭ ͙͔͍ͫͫ͒ͦ͊ͭ͡Έ 

͎͙͙ͨ͊ͭͦͦ͡ Ή͙ͣ͊͡ ͙ ͔͙͍ͭͫͭͪͦ͊ͭΈ ͔͡;͔͋ͤ·͔ ͔͎͙͙ͫͭͪ͊ͭΣ ;ͭͦ ͍͊͗ͤͦ ͒͡Ύ ͙ͪ͊ͪ͊͋ͦͭ͘͟ ͔͙͙͍ͨͪͫͦͤ͊ͪͦ͊ͤͤ͘͡·ͻ 

ͨͦ͒ͻ͍ͦ͒ͦ ͟ ͔͡;͔͙ͤΌ ͎͙ͫͭͦͣ͊ͭͦͦ͡;͔͙ͫ͟ͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡ ώоϐΦ 

4. ˽ͦ͊͊ͤͦ͘͟Σ ;ͭͦ ͔͊ͣͦ͋͊ͫͭ͡͡· ͎ͣͦͯͭ ͙͍ͣͦ͒ͯͪͦ͊ͭ͡ΈͫΎ ͭ͊͟Σ ;ͭͦ͋· ͔͒ͦͪͭ͘Έ ͒ͦ ͙͔͙͍͚ͣͤͪ͊ͦ͊ͤͤͦ͘͡ 

ͫͭͪͯͭͯͪ͟· ƛƴ ǾƛǾƻΣ ;ͭͦ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ ͔͔͙͍ͨͪͫͨͭͤ͟·͚ ͨͯͭΈ ͒͡Ύ ͔͎͔͔ͪͤͪ͊ͼ͙͙ Ή͙ͣ͊͡ ͍͔͔ͨͦͪ͗͒ͤͤ·ͻ 

͍ͯ͋ͦ͘ ώтϐΦ 

͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͙͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͪ͊ͫͪ͟·͍͔͊ͭ ͔ͣͦͯ͟͡͡Ύͪͤ·͔ ͙ ͔ͭͦ͟͡;ͤ·͔ ͍ͦͫͤͦ· ͍͙͙ͪ͊ͭ͘Ύ 

;͔͍͔ͦ͡;͔͙ͫ͟ͻ ͍ͯ͋ͦ͘ ͙ Ή͙ͣ͊͡Σ ͔͎ͨͪ͒͊͊͡Ύ ͍ͤͦ·͔ ͙͔ͤͫͭͪͯͣͤͭ· ͙ ͨͦ͒ͻͦ͒· ͒͡Ύ ͋ͯ͒ͯ΅͙ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ 

͍͍͔͙ͦͫͫͭ͊ͤͦͤ͡Ύ ͚ͯ͋ͤͦ͘ Ή͙ͣ͊͡ ͙ ͔͡;͔͙ͤΎ ͎͙ͫͭͦͣ͊ͭͦͦ͡;͔͙ͫ͟ͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡ ͫ ͨͦͣͦ΅ΈΌ ͔͎͔͔͙͍͚ͪͤͪ͊ͭͤͦ 

͔͙ͣ͒ͼ͙ͤ· ͙ ͔ͭͦ͟͡;ͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡Φ 
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˿͍͔͔ͦͪͣͤͤ·͔ ͙͔͙͒ͦͫͭ͗ͤΎ ͍ ͙ͦ͋͊ͫͭ͡ ͔͎͔͔ͪͤͪ͊ͼ͙͙ ͍ͯ͋ͦ͘ ͍ͫΎ͊ͤ͘· ͫ ͙͔͍͙͔ͫͫ͒ͦ͊ͤͣ͡ ͔ͭͦ͟͡;ͤ·ͻ ͙ 

͔ͣͦͯ͟͡͡Ύͪͤ·ͻ ͔ͣͻ͙͍͊ͤͣͦ͘ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͪͦͫͭͦͣ ͙ ͍͍͔͙͔ͦͫͫͭ͊ͤͦͤͣ͡ ͯ͋ͤ͘·ͻ ͔͚ͭ͊ͤ͟Φ ̂;͔ͤ·͙ͣ 

ͪ͊ͪ͊͋ͦͭ͊ͤ͊͘ ͙ ͙ͫͨͦ͡Έ͍ͦ͊ͤ͊͘ ͎͙ͦͪ͊ͤͦ͒ͤ͊Ύ ͔ͣͦ͒͡Έ ͍ͯ͋ͦ͘ όͣͦ͡Ύͪ ͙ ͔͔ͪ͘ͼ ͣ·΄͙ύ ͒͡Ύ ͙ͯ͘;͔͙ͤΎ 

͔ͭͦ͟͡;͎ͤͦͦ ͍ͫͦͫͭ͊͊ ͙ ͍͙͔͚͍͙͚͊ͣͦ͒ͫͭ͘ ͍ͦ ͍͔ͪͣΎ ͍͙͙ͪ͊ͭ͘Ύ ͯ͋͊͘ ͙ ͔͎͔͔ͪͤͪ͊ͼ͙͙Φ ͙̏ͭ ͎͙ͦͪ͊ͤͦ͒· 

͍ͨͦͭͦͪΎΌͭ ͔͙ͦͫͦ͋ͤͤͦͫͭ ͊ͪͦ͒͘·΄͔͍͎ͦͦ Ή͙͔͙ͨͭ͡Ύ ͯ͋͊͘ ͙ ͫͨͦͫͦ͋ͤ· ͟ ͙͔͒ͭ͡͡Έͤͦͣͯ ͔͙ͪ͊ͣͤͦ͗ͤ͘Ό ͍ 

ͯ͟͡Έ͔ͭͯͪΦ ˽͍͔͔ͪͦ͒ͤͦ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͦ͟π͟ ͯ͡Έͭͯͪ Ή͙͔͙ͨͭ͊͡͡Έͤ·ͻ ͎͙͍ͦͪ͊ͤͦ͒ͦ ͙ ͔͔ͣͤ͘ͻ͙ͣ͊͡Έͤ·ͻ 

͍͍ͫͭͦͦ͡·ͻ ͔ͭͦ͟͟͡ ͨͯ͡Έͨ· ͒͡Ύ ͔͙͍͙ͣͦ͒ͪͦ͊ͤ͡Ύ Ή͙͔͙ͨͭ͊͡͡Έͤͦπͣ ͔͔ͤ͘ͻ͙ͣ͊͡Έ͎ͤͦͦ ͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘ΎΣ 

͔ͦͭͦͪͦ͟ ͙͔͗ͤͤͤͦ͘ ͍͊͗ͤͦ ͒͡Ύ ͤͦͪͣ͊͡Έ͎ͤͦͦ ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͔͚ͭ͊ͤ͟ ͯ͋͊͘Φ ˻͔͔͔ͨͪ͒ͤ͡· ͔ͫͨͼ͙ͺ͙;͔͙͔ͫ͟ 

͙ͭͪ͊ͤͫͪͨ͟ͼ͙ͦͤͤ·͔ ͺ͊ͭͦͪ͟· ό͙͔ͤ͊ͨͪͣͪΣ LǎƭмύΣ ͔͎͙ͪͯͪͯ͡Ό΅͙͔ ͍͙͙͔ͪ͊ͭ͘ ͍ͯ͋ͦ͘ ͙ͪ͊͘͡;ͤ·ͻ ͙͍ͭͨͦ 

όͣͦ͡Ύ͍ͪͦ ͙ ͔ͪ͘ͼ͍ͦύ ͫ ͍͔͔͙͔ͨͦ͒ͭͪ͗͒ͤͣ ͙ͻ ͙ͪͦ͡ ͤ͊ ͍͔ͯͪͦͤ ͎͔͔͙ͤͭ;͔͙ͫ͟ͻ ͔͔͚ͣͦ͒͡ ͣ·΄͔͚Φ ˤ·Ύ͙͙ͫͤ͡Σ ;ͭͦ 

͔ͣͦͯ͟͡͡Ύͪͤ·͔ ͙͎ͫͤ͊͡· ͙ ͺ͊ͭͦͪ͟· ͪͦͫͭ͊ ό͙͔ͤ͊ͨͪͣͪΣ 9DCύ ͨπͦͪ ͊ͤͦͣͯ͘ ͍͙͡ΎΌͭ ͤ͊ ͪͦͫͭ ͔ͪ͘ͼ͍ͦ ͙ ͣͦ͡Ύ͍ͪͦ 

͍ ͍͙͙͙͊ͫͣͦͫͭ͘ ͦͭ ͙ͭͨ͊ ͯ͋͊͘Σ ;ͭͦ ͎ͨͦͣͦͦ͡ ͔͙ͨͪ͒ͦ͗ͭ͡Έ ͍ͤͦ·͔ ͨͦ͒ͻͦ͒· ͟ ͔͎͔͔ͪͤͪ͊ͼ͙͙ ͍ͯ͋ͦ͘ ͫ 

͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ Ή͙ͭͻ ͔ͭͦ͟͡;ͤ·ͻ ͔͔͚ͣͦ͒͡ ͙ ͙͙͔ͨͦͤͣ͊ͤͣ ͙͎ͫͤ͊͡Έͤ·ͻ ͔͚ͨͯͭ ͒͡Ύ ͔ͨͦͭͤͼ͙͊͡Έ͎ͤͦͦ 

͙͔͔͙ͨͪͣͤͤΎ ͍ ͎͙ͫͭͦͣ͊ͭͦͦ͡;͔͚ͫͦ͟ ͔͙ͣ͒ͼ͙͔ͤ ώуϐΦ ͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͯ;͔ͤ·͔ ͙ͨͪ΄͙͡ ͟ ͙͙ͨͦͤͣ͊ͤΌ 

͙͎͙͙͋ͦͦ͡ ͍͙͙ͪ͊ͭ͘Ύ ͍ͯ͋ͦ͘ ͯ ͣ·΄͔͚Σ ;ͭͦ ͔ͫͦ͒͊ͭ͘ ͙͔ͤͫͭͪͯͣͤͭ· ͒͡Ύ ͔͙͍͙ͣͦ͒ͪͦ͊ͤ͡Ύ ͙ ͙ͯ͘;͔͙ͤΎΣ ͊ ͔ͭ͊͗͟ 

ͦͭͪ͟·͍͔͊ͭ ͔͔͙͍ͨͪͫͨͭ͟· ͒͡Ύ ͙͙ͤ͟͡;͔͙ͫ͟ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͍͍͔͙ͦͫͫͭ͊ͤͦͤ͡Ύ ͍ͯ͋ͦ͘ ͔ͨͯͭͣ ͔͎͔͔ͪͤͪ͊ͼ͙͙ ͙ 

͔͍͚ͭ͊ͤͦ͟ ͙͔͔͙͙ͤ͗ͤͪΦ 

ˤ·͍ͦ͒· ͙ ͒͊͡Έ͔͚ͤ΄͙͔ ͔͔͙͍ͨͪͫͨͭ͟· ͙͔͍͙ͫͫ͒ͦ͊ͤ͡ΎΦ ˸͔ͭͦ͒· ͍·ͪ͊΅͙͍͙͊ͤΎ ͍ͯ͋ͦ͘ ͔͍ͨͪ͒ͫͭ͊͡ΎΌͭ 

͚ͫͦ͋ͦ ͋·͍͙͍ͫͭͪͦͪ͊͊͘Ό΅͔͔ͫΎ ͍͔͙͔ͤ͊ͨͪ͊ͤ͡ ͍ ͍͔͔͚ͫͦͪͣͤͤͦ ͎͙͙ͫͭͦͣ͊ͭͦͦ͡ ͙ ͔͎͔͔͙͍͚ͪͤͪ͊ͭͤͦ ͔͙ͣ͒ͼ͙͔ͤΦ 

ˣ͎͊ͦ͒͊ͪ͡Ύ ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έͤ·ͣ ͤ͊ͯ;ͤ·ͣ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύͣ ͍ ͙ͦ͋͊ͫͭ͡ ͍͍ͫͭͦͦ͡·ͻ ͔ͭͦ͟͟͡Σ ͔͍͚ͭ͊ͤͦ͟ 

͙͔͔͙͙ͤ͗ͤͪ ͙ ͙͔͙͍͋ͦͣ͊ͭͪ͊ͦ͡ ͔͎ͫͦ͒ͤΎ ͫͭ͊ͦ͡ ͍ͦͣͦ͗ͤ͘·ͣ ͔ͤ ͨͪͦͫͭͦ ͍͍͙͍ͦͫͫͭ͊ͤ͊͊ͭ͡Έ ͯ͋͘·Σ ͊ 

͍·ͪ͊΅͙͍͊ͭΈ ͙ͻ ͍͊ͤͦͦ͘Σ ͙ͣ͊ͫͣ͊͟͡Έͤͦ ͙͙ͨͪ͋͗͊͡Ύ ͨͪͦͼ͔ͫͫ ͟ ͔͔͍͔ͫͭͫͭͤͤͦͣͯ ͍͙͙ͪ͊ͭ͘Ό ͍ͯ͋ͦ͘ ͯ ;͔͍͔ͦ͊͟͡Φ 

˾͙͔͊ͤͦͦ͋ͪ͊͘͘ ͔͙ͣͭͦ͒͟Σ ͙ͭ͊͟ͻ ͊͟͟ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͍͔ͫͦ͋ͫͭͤͤ·ͻ ͍͍ͫͭͦͦ͡·ͻ ͔ͭͦ͟͟͡ ͨ͊ͼ͙͔ͤͭ͊Σ ͊ 

͔ͭ͊͗͟ ͙͔ͫͦ͒͊ͤ͘ ͙͙͔͔͋ͦͤ͗ͤͪͤ·ͻ ͯ͋ͤ͘·ͻ ͊͘;͍͊ͭͦ͟Σ ͔͙͒ͣͦͤͫͭͪͪͯΌͭ ͎ͦͪͦͣͤ·͚ ͔ͨͦͭͤͼ͙͊͡ 

͍͍͔͙ͦͫͫͭ͊ͤͦͤ͡Ύ ͔ͤ ͭͦ͡Έͦ͟ ͍͔ͤ΄͔͚ͤ ͺͦͪͣ·Σ ͤͦ ͙ ͨͦͤͦ͡ͼ͔͚ͤͤͦ ͺͯͤ͟ͼ͙ͦͤ͊͡Έ͙ͤͦͫͭ ͍ͯ͋ͦ͘Φ ͙̏ͭ 

͙͍ͤͤͦ͊ͼ͙ͦͤͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡ ͔ͦ͋΅͊Όͭ ͔͍ͪͦ͡Όͼ͙Ό ͍ ͔͡;͔͙͙ͤ ͎͙ͫͭͦͣ͊ͭͦͦ͡;͔͙ͫ͟ͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡Σ 

͙͙͙͙ͣͤͣͪͯ͘Όͭ ͙ͪͫ͟ ͔͙ͦͭͭͦͪ͗ͤΎ ͙ ͤ͊͘;͙͔ͭ͡Έͤͦ ͫͦͪ͊͟΅͊Όͭ ͍͔ͪͣΎ ͙ ͙ͫͭͦͣͦͫͭΈ ͔͙͙ͪ͊͋ͭ͊͡ͼ͙͙ ͎ͯ͋ͤͦͦ͘ 

ͪΎ͒͊Φ ˤ ͔ͪͯ͘͡Έ͔ͭ͊ͭ ͍͙͙ͪ͊ͭ͘Ύ ͔͍ͣͭͦ͒ͦ ͍·ͪ͊΅͙͍͙͊ͤΎ ͍ͯ͋ͦ͘ ͣ· ͙͙͔ͨͪ͋͗͊ͣͫ͡Ύ ͟ Ή͔ͪΣ ͎ͦ͒͊͟ ͔ͨͦͭͪΎ ͍ͯ͋ͦ͘ 

͔͔͔ͨͪͫͭ͊ͤͭ ͋·ͭΈ ͙͎͍ͨͪͦͦͪͦͣΣ ͊ ͔͡;͔͙͔ͤ ͔ͫͭ͊ͤͭ ͙ͣ͊ͫͣ͊͟͡Έͤͦ ͔͔͍͔ͫͭͫͭͤͤ·ͣ ͙ ͎͙͊ͪͣͦͤ;ͤ·ͣ ͫ 

͎͙ͦͪ͊ͤͣͦͣ͘ ;͔͍͔ͦ͊͟͡Φ ̏ͭͦ ͔ͤ ͭͦ͡Έͦ͟ ͯͯ͡;΄͙ͭ ͊͟;͔͍ͫͭͦ ͙͙͗ͤ͘ ͙͙͍ͣͦͤͦ͡͡ ͡Ό͔͚͒Σ ͤͦ ͙ ͔ͦͭͪͦͭ͟ ͍ͤͦ·͔ 

͎͙ͦͪͦͤͭ͘· ͒͡Ύ ͔͙͙͍͚ͨͪͫͦͤ͊ͪͦ͊ͤͤͦ͘͡ ͔͙ͣ͒ͼ͙ͤ·Σ ͔͒͊͡Ύ ͎͙ͫͭͦͣ͊ͭͦͦ͡Ό ͔͔͋ͦ͡ Ήͺͺ͔͙͍͚ͭͤͦ͟Σ ͔͚͋ͦͨ͊ͫͤͦ͘ 

͙ ͚͒ͦͫͭͯͨͤͦΦ ͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͔͙͔ͨͪͦ͒ͦ͗ͤ͡ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ ͙ ͍͔͔͙͔ͤ͒ͪͤ Ή͙ͭͻ ͔͙ͣͭͦ͒͟ ͍ ͙͙ͤ͟͡;͔ͫͯ͟Ό 

͙ͨͪ͊ͭͯ͟͟ ͔ͫͭ͊ͤͭ ͍͔͚͊͗ͤ΄͙ͣ ΄͎͊ͦͣ ͟ ͋ͯ͒ͯ΅͔ͣͯΣ ͎͔͒ ͍͒ͦͪͦ͘Έ͔ ͍ͯ͋ͦ͘ ͔͋ͯ͒ͭ ͫͦͻͪ͊ͤΎͭΈͫΎ ͙ 

͍͍͙͍ͦͫͫͭ͊ͤ͊͊ͭ͡ΈͫΎ ͫ ͨͦͣͦ΅ΈΌ ͙͍ͤͤͦ͊ͼ͙ͦͤͤ·ͻ ͙͔͋ͦͭͻ͎͙͚ͤͦͦ͡Φ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

1. ˢ͔͍͋͒ͯ͊͊͡͡ ˨Φ˸Φ ˤ·ͪ͊΅͙͍͙͔͊ͤ ͔ͭͪͭΈ͔͎ͦ ͔͙ͨͦͦͤ͟͡Ύ ͍ͯ͋ͦ͘ κκ ˸͚ͦͦ͒ͦ͡ ͯ;͔ͤ·͚Φ π нлнпΦ π Ѕ нпόрноύΦ 

π ˿Φ ммрπммуΦ  

2. wǳƴȅŀƴ /ΦaΦΣ ¢ŀȅƭƻǊ WΦ!Φ /ƭƛƴƛŎŀƭ ŀǇǇƭƛŎŀǘƛƻƴǎ ƻŦ ǎǘŜƳ ŎŜƭƭǎ ƛƴ ŎǊŀƴƛƻŦŀŎƛŀƭ ǎǳǊƎŜǊȅΦ CŀŎƛŀƭ tƭŀǎǘ {ǳǊƎΦ нлмл 

hŎǘΤнсόрύΥоурπфрΦ ŘƻƛΥ млΦмлррκǎπллолπмнсрлмтΦ 

3. ½ƘŀƴƎ ²ΦΣ ¸ŜƭƛŎƪ tΦ/Φ ¢ƻƻǘƘ wŜǇŀƛǊ ŀƴŘ wŜƎŜƴŜǊŀǘƛƻƴΥ tƻǘŜƴǘƛŀƭ ƻŦ 5Ŝƴǘŀƭ {ǘŜƳ /ŜƭƭǎΦ ¢ǊŜƴŘǎ aƻƭ aŜŘΦ 

нлнм aŀȅΤнтόрύΥрлмπрммΦ ŘƻƛΥ млΦмлмсκƧΦƳƻƭƳŜŘΦнлнмΦлнΦллрΦ 

4. Zhang X., Contessi Negrini N., Correia R., Sharpe P.T., Celiz A.D., Angelova Volponi A. Generating Tooth 

Organoids Using Defined Bioorthogonally Cross-Linked Hydrogels. ACS Macro Lett. 2024 Dec 17;13(12):1620-

1626. doi: 10.1021/acsmacrolett.4c00520. 

5. ˾͍ͯͤͦ͊ ˥Φ˿ΦΣ ˴͔ͯͤ͘ͼ͍ͦ͊ ˶ΦʕΦΣ ˸͍ͦͪͦͦ͊͘ ˸ ΦsΦΣ ˢ͙͔͍͒͗͊ sΦ˥ΦΣ ˭͚͊ͪ͊ͭΈΎͤͼ ˻ΦʕΦΣ ˸͊͡·΄͔͍ ˮΦ̑ΦΣ 
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̒ͤͯ΄͔͍͙; ˻ Φ˻Φ ʕ·ͪ͊΅͙͍͙͔͊ͤ ͘ ͯ͋͊ ͣ ·΄ ͙ƛƴ ǎƛǘǳ ͔ͣͭͦ͒ͦͣ ͎ ͙ͦͣͦͭͦͨ;͔͚ͫͦ͟ ͭ ͪ͊ͤͫͨ͊ͤͭ͊͡ͼ͙͙ 

Ή͙ͣ͋ͪͦͤ͊͡Έ͎ͤͦͦ ͊͘;͊ͭ͊͟ κκ ˿͎͙ͭͦͣ͊ͭͦͦ͡ΎΦ ς нлмф Ѕ фуόоύΦ ˿Φ мнΆмпΦ  

6. ˶͙͍͙͍ͭͤͦ ˿Φ˨ΦΣ ˾͊ͻ͙͍ͣͦ ˾ΦˮΦ ˢ͙ͤ͊͘͡ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͔ͪͨͪͦ͒ͯ͟ͼ͙͙ ͔͚ͭ͊ͤ͟ ͯ͋͊͘ ƛƴ ǾƛǘǊƻ Ŏ 

͔ͨͦͫ͒ͯ͡Ό΅͔͚ ͔ͪͨ͊ͤͭ͊͡ͼ͙͔͚ ƛƴ ǾƛǾƻΦ κκ ˤ͔͙ͫͭͤ͟ ͔͙ͣ͒ͼ͙͎ͤͫͦͦ͟ ͙͙ͤͫͭͭͯͭ͊ ζ˾ ͔͍͙͊͘ηΦ ˾͔͙͙͊͋ͭ͊͡ͼ͙ΎΣ ˤͪ͊; 

͙ ˭͍͒ͦͪͦΈ͔Φ π  нлнлΦ π ЅсόпуύΦ ς ˿Φ нмςомΦ ƘǘǘǇǎΥκκŘƻƛΦƻǊƎκмлΦнлоплκǾƳƛπǊǾȊΦнлнлΦсΦо 

7. Alghadeer A., Hanson-Drury S., Patni A.P., Ehnes D.D. et al. Single-cell census of human tooth 

development enables generation of human enamel. Dev Cell. 2023 Oct 23;58(20):2163-2180.e9. doi: 

10.1016/j.devcel.2023.07.013. 

8. IŜǊƳŀƴǎ CΦΣ IŜƳŜǊȅŎƪ [ΦΣ .ǳŜŘǎ /ΦΣ ¢ƻǊǊŜǎ tŜǊŜƛǊƻ aΦ Ŝǘ ŀƭΦ hǊƎŀƴƻƛŘǎ ŦǊƻƳ ƳƻǳǎŜ ƳƻƭŀǊ ŀƴŘ ƛƴŎƛǎƻǊ ŀǎ 

ƴŜǿ ǘƻƻƭǎ ǘƻ ǎǘǳŘȅ ǘƻƻǘƘπǎǇŜŎƛŦƛŎ ōƛƻƭƻƎȅ ŀƴŘ ŘŜǾŜƭƻǇƳŜƴǘΦ {ǘŜƳ /Ŝƭƭ wŜǇƻǊǘǎΦ нлно aŀȅ фΤмуόрύΥммссπммумΦ 

ŘƻƛΥ млΦмлмсκƧΦǎǘŜƳŎǊΦнлноΦлоΦлмм 

ϭ ̇·͍͋͊ͪͦͫ͊͟Ύ ̒ΦˤΦΣ ˸͔ͤΈ΄͙͍ͦ͊͟ ˸Φ˿ΦΣ ˶͔͍͙ͼ͙͚͟ ˿Φ˹ΦΣ нлнр 

 

 

 

 

̂˨˴ смп 

͎̒ͣ·͍ͪͦ͊ ˥ͯ͡Έͤ͊ͪ ˾͔͔͍͒͗ͨͦͤ͊ 

˽͔͍͔ͪͨͦ͒͊͊ͭ͡Έ ͊͟ͺ͔͒ͪ· ͤͦͪͣ͊͡Έ͚ͤͦ ͺ͙͙͎͙͙ͦͦ͘͡ 

˥͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ˸͔͙͒ͼ͙͎ͤͫͦͦ͟ ͙͍͔͙͔ͯͤͪͫͭͭ͊ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ ͙͔͙ͣͤ ˸·ͪ͊ͭ͊ ˥͊ͪͪ·͔͍͊ 

͔͙́ͯͪͣͤͫͭ͊ͤ͟, ͎ Φˢ΄ͻ͊͋͊͒ 

 

̅ˮ˭ˮ˻˶˻˥ˮ̉˩˿˴ˮ˩ ˾ˢ˭˶ˮ̉ˮ̒ ˽˻́˩˹̇ˮˢ˶˻ˤ ˨˩˯˿́ˤˮ̒ ˤ ˹˩˯˾˻˹ˢ̆ ˮ ˴ˢ˾˨ˮ˻˸ˮ˻̇ˮ́ˢ̆ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 
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PHYSIOLOGICAL DIFFERENCES OF ACTION POTENTIALS IN NEURONS AND CARDIOMYOCYTES 

 

Abstract 

The article discusses the mechanisms and physiological differences of action potentials in neurons and 

cardiomyocytes. The phases, ionic currents, membrane channel features, and functional significance of these 

differences are analyzed. The automaticity of cardiac cells, duration of action potentials, and physiological 

implications of their disturbances are also described.  
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ˤ͍͔͔͙͔͒ͤΥ ͺ͙͙͎͙ͦͦ͘͡;͔͔ͫͦ͟ ͤ͊͘;͔͙͔ͤ ͔ͨͦͭͤͼ͙͊͊͡ ͔͚͍͙͒ͫͭΎ  

˽͔ͦͭͤͼ͙͊͡ ͔͚͍͙͒ͫͭΎ ό˽˨ύ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ ͍͔͔͔ͪ͊ͭͦͪͣͤͤͦ͟͟ ͙͔͔͙͔ͣͤͤ͘ ͔͎ͣͣ͋ͪ͊ͤͤͦͦ 

͔ͨͦͭͤͼ͙͊͊͡Σ ͍͙ͦͤ͊͘͟Ό΅͔͔ ͙ͨͪ ͍͔͙͙ͦ͋ͯ͗͒ͤ͘ ͍͙ͦ͋ͯ͒ͣ͘·ͻ ͔ͭͦ͟͟͡Φ ˻ͤ ͙ͫͯ͗ͭ͡ ͍ͦͫͤͦͤ·ͣ ͔ͣͻ͙͊ͤͣͦͣ͘ 

͔͔ͨͪ͒͊;͙ Ή͔͙ͭͪ͟͡;͔͙ͫ͟ͻ ͙͎͍ͫͤ͊ͦ͡ ͍ ͔͍͚ͤͪͤͦ ͙ ͔͔ͫͪ͒;ͤͦ-ͣ·΄͔;͚ͤͦ ͙͔ͫͫͭͣ͊ͻ όώмϐΣ ώнϐύΦ ˤ ͔͚ͤͪͦͤ͊ͻ ˽˨ 

͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͋·ͫͭͪͯΌ ͔͔ͨͪ͒͊;ͯ ͙ͣͨͯ͡Έ͍ͫͦ ͨͦ ͊ͫͦͤ͊ͣ͟Σ ͊ ͍ ͙͙͊ͪ͒ͦͣͦ͟ͼ͙ͭ͊ͻ τ ͙͙͔ͦͦͪ͒ͤͪͯͭ͟ 

ͫͦͪ͊͟΅͔͙͔ͤ ͔͔ͫͪ͒;͚ͤͦ ͣ·΄ͼ·Φ ˹͔ͫͣͦͭͪΎ ͤ͊ ͦ͋΅ͯΌ Ή͔ͭͪͦ͟͡ͺ͙͙͎͙ͦͦ͘͡;͔ͫͯ͟Ό ͍ͦͫͤͦͯΣ ͔ͨͦͭͤͼ͙͊͡· 

͔͚͍͙͒ͫͭΎ Ή͙ͭͻ ͔ͭͦ͟͟͡ ͙͔ͣΌͭ ͫͯ΅͔͍͔ͫͭͤͤ·͔ ͙ͪ͊͘͡;͙Ύ ͨͦ ͙͔͒ͭ͡͡Έ͙ͤͦͫͭΣ ͺ͔ͦͪͣΣ ͙ͦͤͤ·ͣ ͭͦ͊ͣ͟ ͙ 

͔ͣͻ͙͊ͤͣͯ͘ ͍͙͍͔͙ͦͤͤͦͤ͘͟ΎΦ ͙̏ͭ ͙ͪ͊͘͡;͙Ύ ͦͭͪ͊͗͊Όͭ ͺͯͤ͟ͼ͙ͦͤ͊͡ΈͤͯΌ ͔ͫͨͼ͙ͺ͙ͯ͟Υ ͯ ͔͚͍ͤͪͦͤͦ τ 

͔͔ͦ͋ͫͨ;͔͙͔ͤ ͋·ͫͭͪͦͭ· ͔ͪ͊͟ͼ͙͙Σ ͯ ͙͙͊ͪ͒ͦͣͦ͟ͼ͙͍ͭͦ τ ͪ ͙͙ͭͣ;ͤͦͫͭΈ ͙ ͙ͦͦͪ͒ͤ͊͟ͼ͙Ύ ͫͦͪ͊͟΅͔͙͚ͤΦ 

ˮͦͤͤ·͔ ͍ͦͫͤͦ· ͔ͨͦͭͤͼ͙͊͊͡ ͔͚͍͙͒ͫͭΎ ͔͚͍ͤͪͦͤͦ  

̂ ͔͚͍ͤͪͦͤͦ ͔ͨͦͭͤͼ͙͊͡ ͔͚͍͙͒ͫͭΎ ͻ͔͙͔͊ͪ͊ͭͪͯͭͫ͘͟Ύ ͦ;͔ͤΈ ͚ͦͪͦͭͦ͟͟ ͙͔͒ͭ͡͡ΈͤͦͫͭΈΌ όͦͦͦ͟͡ мςн ͣͫύ 

͙ ͙ͫͦͫͭͦͭ ͙͘ ͖ͭͪͻ ͺ͊͘Υ ͔͒ͨͦ͡Ύ͙ͪ͊͘ͼ͙͙Σ ͔ͪͨͦ͡Ύ͙ͪ͊͘ͼ͙͙ ͙ ͎͙͔ͨͪͨͦ͡Ύ͙ͪ͊͘ͼ͙͙ όώмϐΣ ώоϐύΦ ˻͍ͫͤͦͤͯΌ ͪͦ͡Έ ͍ 

͔͒ͨͦ͡Ύ͙ͪ͊͘ͼ͙͙ ͙͎͔ͪ͊ͭ ͋·ͫͭͪ·͚ ͍ͻͦ͒ ͙͍ͦͤͦ ͙ͤ͊ͭͪΎ όNaяύ ;͔͔ͪ͘ ͔ͨͦͭͤͼ͙͍͙͙͊͊ͫͣ͘͡·͔ ͙͔͍ͤ͊ͭͪ·͔ 

͊ͤ͊͟͡·Φ ˾͔ͨͦ͡Ύ͙ͪ͊͘ͼ͙Ύ ͍ͫΎ͊ͤ͊͘ ͫ ͍·ͻͦ͒ͦͣ ͙͊͟͡Ύ όKяύ ;͔͔ͪ͘ ͙͔͍͊͟͡·͔ ͊ͤ͊͟͡·Φ ˸͔ͣ͋ͪ͊ͤ͊ ͔͚ͤͪͦͤ͊ ͔ͤ 

ͨͪͦΎ͍͡Ύ͔ͭ ͍͙͙͊ͭͦͣ͊ͭ τ ͍͔͙͔ͦ͋ͯ͗͒ͤ͘ ͙͙ͤͼ͙͙͔ͪͯͭͫΎ ͍͔ͤ΄͙ͤͣ ͙ͫͭͣͯͦͣ͡ ό͔͚͙͔ͤͪͦͭͪ͊ͤͫͣͭͭͪΣ 

Ή͔͙ͭͪ͟͡;͔͙͚ͫ͟ ͙ͣͨͯ͡ΈͫύΦ ˤ ͙ͦͭ͡;͙͔ ͦͭ ͙͙͊ͪ͒ͦͣͦ͟ͼ͙ͭ͊Σ ͔͒ͫ͘Έ ͍͔ͦͭͫͯͭͫͭͯͭ ͺ͊͊͘ ζͨ͊ͭͦ͡ηΣ ;ͭͦ 

͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͍·ͫͦͯ͟Ό ;͊ͫͭͦͭͯ ͔͔ͨͪ͒͊;͙ ͙ͣͨͯ͡Έ͍ͫͦ ͙ ͭͦ;ͤͯΌ ͍͔͔ͪͣͤͤͯΌ ͣͦ͒ͯ͡Ύͼ͙Ό ͙͎ͫͤ͊͊͡. 

ˮͦͤͤ·͔ ͔ͣͻ͙͊ͤͣ͘· ͔ͨͦͭͤͼ͙͊͊͡ ͔͚͍͙͒ͫͭΎ ͙͙͊ͪ͒ͦͣͦ͟ͼ͙͍ͭͦ  

˴͙͙͊ͪ͒ͦͣͦͼ͙ͭ·Σ ͍ ͙ͦͭ͡;͙͔ ͦͭ ͔͚͍ͤͪͦͤͦΣ ͙͔ͣΌͭ ͔͔͋ͦ͡ ͙͔ͨͪͦ͒ͦ͗ͭ͡͡Έͤ·͚ ͔ͨͦͭͤͼ͙͊͡ ͔͚͍͙͒ͫͭΎ τ 

ͦͦͦ͟͡ нллςолл ͣͫΦ ˻ͤ ͙ͫͦͫͭͦͭ ͙͘ ͨΎ͙ͭ ͺ͊͘ όлςпύΣ ͊͗͒͊͟Ύ ͙͘ ͦͭͦͪ͟·ͻ ͔͔ͦͨͪ͒͡Ύ͔ͭͫΎ ͙ͪ͊͘͡;ͤ·͙ͣ 

͙ͦͤͤ·͙ͣ ͙ͨͦͭͦ͊ͣ͟ όώмϐΣ ώпϐύΦ ̅͊͊͘ л τ ͋·ͫͭͪ͊Ύ ͔͒ͨͦ͡Ύ͙ͪ͊͘ͼ͙Ύ ͊͘ ͫ;͖ͭ ͍ͻͦ͒͊ NaяΣ ͺ͊͊͘ м τ ͤ͊;͊͡Έͤ͊Ύ 

͔ͪͨͦ͡Ύ͙ͪ͊͘ͼ͙Ύ ό͍·ͻͦ͒ KяύΣ ͺ͊͊͘ н τ ζͨ͊ͭͦ͡ηΣ ͍͔͔ͦ͋ͯͫͦͤͤͦ͡͡ ͍ͻͦ͒ͦͣ Caчя ;͔͔ͪ͘ ͔͔ͣ͒ͤͤ͡·͔ 

͊͟͡Έͼ͙͔͍·͔ ͊ͤ͊͟͡·Φ ̅͊͊͘ о τ ͍͔͊ͪ͘΄͊Ό΅͊Ύ ͔ͪͨͦ͡Ύ͙ͪ͊͘ͼ͙ΎΣ ͊ ͺ͊͊͘ п τ ͙͙͒͊ͫͭͦ͡;͔͙͚ͫ͟ ͔ͨͦͭͤͼ͙͊͡ 

ͨͦͦ͟ΎΦ ˹͙͊͡;͙͔ ͙͔͒ͭ͡͡Έ͚ͤͦ ͺ͊͘· ͨ͊ͭͦ͡ ͔͍ͨͪ͒ͦͭͪ͊΅͔͊ͭ ͔͙ͭͭ͊ͤ;͔͔ͫͦ͟ ͫͦͪ͊͟΅͔͙͔ͤ ͔ͫͪ͒ͼ͊ ͙ 

͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͙͙ͪͭͣ;ͤͦͫͭΈ ͔͎ͦ ͪ͊͋ͦͭ·Φ 

ˢ͍͙ͭͦͣ͊ͭΎ ͙ ͙͙ͪͭͣ;ͤͦͫͭΈ ͙͙͊ͪ͒ͦͣͦ͟ͼ͙͍ͭͦ  

˻͔ͫͦ͋ͤͤͦͫͭΈΌ ͔ͤͦͭͦͪ͟·ͻ ͙͙͊ͪ͒ͦͣͦ͟ͼ͙͍ͭͦ ό͔ͭͦ͟͟͡ ͙͎ͫͤͯͫͤͦͦ ͯ͊͘͡ύ Ύ͍͡Ύ͔ͭͫΎ ͫͨͦͫͦ͋ͤͦͫͭΈ ͟ 

͍͙͙͊ͭͦͣ͊ͭ τ ͫ ͙͍͊ͣͦͨͪͦͦ͘͡Έ͚ͤͦ ͎͔͔ͤͪ͊ͼ͙͙ ͔ͨͦͭͤͼ͙͊͊͡ ͔͚͍͙͒ͫͭΎ ͔͋͘ ͍͔ͤ΄͔͎ͤͦ ͙͔ͪ͊͒ͪ͊͗ͭ͘͡Ύ όώнϐΣ ώрϐύΦ 

̏ͭͦ ͍͔ͦ͋ͯͫͦͤͦ͡͡ ͔͔͚ͨͦͫͭͨͤͤͦ ͔͒ͨͦ͡Ύ͙ͪ͊͘ͼ͙͔͚ ͍ ͺ͔͊͘ ͨͦͦ͟ΎΣ ͍ͫΎ͚͊ͤͤͦ͘ ͫ ζfunny currentη τ ͍ͻͦ͒ͦͣ 

Naя ͙ CaчяΦ ́͊͊͟Ύ ͍͙͊ͭͦͣ͊ͭ;͔ͫ͊͟Ύ ͙͍͊ͭͤͦͫͭ͟Έ ͔͔ͦͨͪ͒͡Ύ͔ͭ ͍͔ͫͦ͋ͫͭͤͤ·͚ ͙ͪͭͣ ͔ͫͪ͒ͼ͊Φ ̂ ͔͚͍ͤͪͦͤͦ 

͎ͨͦ͒ͦ͋ͤͦͦ ͔ͣͻ͙͊ͤͣ͊͘ ͔ͤͭΥ ͙ͻ ͙͍͊ͭͤͦͫͭ͟Έ ͨͦͤͦͫͭ͡ΈΌ ͍͙͙͊ͫͭ͘ ͦͭ ͙͙ͫͤ͊ͨͭ;͔͎ͫͦͦ͟ ͍͔͙ͦ͋ͯ͗͒ͤ͘ΎΦ 

ˣ͎͊ͦ͒͊ͪ͡Ύ ͍͙͙͊ͭͦͣ͊ͭ ͙ ͍ͨͪͦͦ͒Ύ΅͔͚ ͙͔͔ͫͫͭͣ ͔ͫͪ͒ͼ͔ ͫͨͦͫͦ͋ͤͦ ͔͙͍ͨͦ͒͒ͪ͗͊ͭΈ ͚ͯͫͭͦ;͙͍·͚ ͙ͪͭͣ ͔͒͊͗ 

͙ͨͪ ͍͙͙ͦͭͫͯͭͫͭ ͍͔ͤ΄͙ͤͻ ͙ͣͨͯ͡Έ͍ͫͦΦ 

˾͙͊͘͡;͙Ύ ͍ ͺ͔ͦͪͣ ͙ ͙͔͒ͭ͡͡Έ͙ͤͦͫͭ ͔ͨͦͭͤͼ͙͍͊ͦ͡ ͔͚͍͙͒ͫͭΎ  

˽͔ͦͭͤͼ͙͊͡ ͔͚͍͙͒ͫͭΎ ͔͚͍ͤͪͦͤͦ ͙͚ͦͪͦͭ͟͟ ͙ ͦͫͭͪ·͚Σ ͙͒ͭͫ͡Ύ ͙͙͔ͣͫͯͤ͒͟͡͡·Σ ;ͭͦ ͍ͨͦͦ͘͡Ύ͔ͭ ͋·ͫͭͪͦ 

͔͔͍ͨͪ͒͊͊ͭΈ ͙͎ͫͤ͊͡· ͨͦ ͊ͫͦͤ͊ͣ͟ όώоϐΣ ώсϐύΦ ˤ ͭͦ ͍͔ͪͣΎ ͊͟͟ ˽˨ ͙͙͊ͪ͒ͦͣͦ͟ͼ͙͍ͭͦ ͙ ͔͔ͣͭ ͙͔͒ͭ͡͡ΈͤͯΌ ͺͦͪͣͯ 

ͫ ͍·͔͚ͪ͊͗ͤͤͦ ͺ͚͊ͦ͘ ͨ͊ͭͦ͡Σ ;ͭͦ ͔͍ͨͪ͒ͦͭͪ͊΅͔͊ͭ ͔͔͍͔͔͔ͨͪ͗͒ͪͣͤͤͦ ͍͔ͨͦͭͦͪͤͦ ͍͔͙͔ͦ͋ͯ͗͒ͤ͘Φ 

˨͙͔ͭ͡͡Έͤ͊Ύ ͔ͪͺ͔ͪ͊ͭͪͤͦͫͭ͟Έ ͙͙͊ͪ͒ͦͣͦ͟ͼ͙͍ͭͦ ͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͔͍͔ͨͦͫ͒ͦ͊ͭ͡͡ΈͤͦͫͭΈ ͫͦͪ͊͟΅͔͙͚ͤ ͙ 

͊͘΅͙ͭͯ ͦͭ ͺ͙͙͋ͪ͡͡Ύͼ͙͙Φ ͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͙ͪ͊͘͡;͙Ύ ͍ ͺ͔ͦͪͣ ͔ͨͦͭͤͼ͙͍͊ͦ͡ ͔͚͍͙͒ͫͭΎ ͦͭͪ͊͗͊Όͭ 

ͺ͙͙͎͙ͦͦ͘͡;͔͙͔ͫ͟ ͊͒͊͘;͙ ͚͊͗͒ͦ͟ ͙ͭ͊ͤ͟ τ ͤ ͔͚ͪͦͤ͊͡Έ͚ͤͦ ό͋·ͫͭͪ͊Ύ ͔͔ͨͪ͒͊;͊ ͙ͤͺͦͪͣ͊ͼ͙͙ύ ͙ ͔͔ͫͪ͒;͚ͤͦ 

ό͎͍͔ͫͦ͊ͫͦ͊ͤͤͦ͡ ͫͦͪ͊͟΅͔͙͔ͤύΦ 

͙͙͎͙̅ͦͦ͘͡;͔͙͔ͫ͟ ͔͍͙ͨͦͫ͒ͫͭ͡Ύ ͤ͊ͪͯ΄͔͙͚ͤ ͔ͨͦͭͤͼ͙͊͊͡ ͔͚͍͙͒ͫͭΎ  

˹͊ͪͯ΄͔͙ͤΎ ͔ͨͦͭͤͼ͙͊͊͡ ͔͚͍͙͒ͫͭΎ ͍ ͔͚ͤͪͦͤ͊ͻ ͨͪͦΎ͍͡ΎΌͭͫΎ ͎͙ͫͯ͒ͦͪͦ͊ͣΣ ͔͙ͨ͊ͪ͊ͣ͘Σ 

Ή͙͔͙ͨͨͭ͡;͔͙͙ͫͣ͟ ͙͙ͨͪͫͭͯͨ͊ͣΣ ͎ͭͦ͒͊ ͊͟͟ ͍ ͙͙͊ͪ͒ͦͣͦ͟ͼ͙ͭ͊ͻ τ ͊ ͙͙ͪͭͣΎ͙ͣΣ ͺ͙͙͋ͪ͡͡Ύͼ͙͔͚ ͔͗ͯ͒ͦ͡;͍ͦ͟ 

͙ ͍͚ͦͫͭ͊ͤͦͦ͟ ͔ͫͪ͒ͼ͊ όώпϐΣ ώтϐύΦ ˮ͔͔͙ͣͤͤ͘Ύ ͙ͦͤͤ·ͻ ͍͊ͤ͊ͦ͟͡ τ ͙͔ͤ͊ͨͪͣͪΣ ͙ͨͪ ͊ͤ͊ͦ͟͡-͙ͨ͊ͭΎͻ τ 
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ͤ͊ͪͯ΄͊Όͭ ͋͊͊ͤͫ͡ ͍ͭͦͦ͟ Naя, Kя, CaчяΣ ;ͭͦ ͙͔ͣͤ͘Ύ͔ͭ ͙͔͒ͭ͡͡ΈͤͦͫͭΈ ˽˨ ͙ ͔͎ͦ ͙͊ͣͨͭͯ͒ͯ͡Φ ˴͙͙ͤ͡;͔͔ͫͦ͟ 

ͤ͊͘;͔͙͔ͤ Ή͙ͭͻ ͤ͊ͪͯ΄͔͙͚ͤ ͎ͦͪͦͣͤͦΥ ͔ͨͪͨ͊ͪ͊ͭ·Σ ͍͔͚͍ͦ͒ͫͭͯ͘Ό΅͙͔ ͤ͊ ͙ͦͤͤ·͔ ͊ͤ͊͟͡·Σ ͙͔ͨͪͣͤΎΌͭͫΎ ͊͟͟ 

͙͍͙͙ͨͪͦͭͦ͊ͪͭͣ;͔͙͔ͫ͟ ͙ ͙͍ͨͪͦͭͦΉ͙͔͙ͨͨͭ͡;͔͙͔ͫ͟ ͔͍ͫͪ͒ͫͭ͊Φ 

˿͍͙͔ͪ͊ͤͭ͡Έͤ͊Ύ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͊͟͟ ͔ͣͣ͋ͪ͊ͤͤ·ͻ ͍͊ͤ͊ͦ͟͡  

̂ ͔͚͍ͤͪͦͤͦ ͔ͨͪͦ͋͊͒͊͡Όͭ ͔ͨͦͭͤͼ͙͍͙͙͊͊ͫͣ͘͡·͔ ͙͔͍ͤ͊ͭͪ·͔ ͙ ͙͔͍͊͟͡·͔ ͊ͤ͊͟͡·Σ ͔͔ͦ͋ͫͨ;͙͍͊Ό΅͙͔ 

͋·ͫͭͪͯΌ ͔͒ͨͦ͡Ύ͙ͪ͊͘ͼ͙Ό ͙ ͔ͪͨͦ͡Ύ͙ͪ͊͘ͼ͙ΌΦ ˤ ͙͙͊ͪ͒ͦͣͦ͟ͼ͙ͭ͊ͻ ͙͔͒ͦͨͦͤͭ͡͡Έͤͦ ͙͍͊ͭͤ͟· ͊͟͡Έͼ͙͔͍·͔ 

͊ͤ͊͟͡· L-͙ͭͨ͊Σ ͺ͙ͦͪͣͪͯΌ΅͙͔ ͺ͊ͯ͘ ͨ͊ͭͦ͡ όώмϐΣ ώрϐύΦ ͔́͊͗͟ ͙ͪ͊͘͡;͔͊ͭͫΎ ͨͦͭͤͦͫͭ͡Έ ͙ ͙͔͙ͤͭ͊͟͟ ͍͊ͤ͊ͦ͟͡Υ 

͔͚ͤͪͦͤͤ·͔ ͙͔͍ͤ͊ͭͪ·͔ ͊ͤ͊͟͡· ͦͭͪ͟·͍͊ΌͭͫΎ ͙ ͊ͪ͘͟·͍͊ΌͭͫΎ ͋·͔͔ͫͭͪΣ ;͔ͣ ͔͔ͫͪ͒;ͤ·͔Φ ͔́͊ͦ͟ ͙ͪ͊͘͡;͙͔ 

͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͔ͫͨͼ͙ͺ͙;͔ͫͯ͟Ό ͺͯͤ͟ͼ͙ͦͤ͊͡ΈͤͦͫͭΈ ͚͊͗͒ͦ͟ ͔͙ͭ͟͟͡ τ ͋·͔͚͍͙͔ͫͭͪͦ͒ͫͭ ͔͍͚ͤͪͤͦ ͙ 

͚ͯͫͭͦ;͙͍ͦͫͭΈ ͔͔ͫͪ͒;͚ͤͦ ͙ͭ͊ͤ͟Φ 

˭͊͟͡Ό;͔͙͔ͤΥ ͺͯͤ͟ͼ͙ͦͤ͊͡Έͤ͊Ύ ͤ͊͘;͙ͣͦͫͭΈ ͙ͪ͊͘͡;͙͚  

˾͙͊͘͡ ;͙Ύ ͔ͨͦͭͤͼ͙͍͊ͦ͡ ͔͚͍͙͒ͫͭΎ ͍ ͔͚ͤͪͦͤ͊ͻ ͙ ͙͙͊ͪ͒ͦͣͦ͟ͼ͙ͭ͊ͻ ͔͔ͦͨͪ͒͡ΎΌͭͫΎ ͙ͻ 

ͺ͙͙͎͙ͦͦ͘͡;͔͚ͫͦ͟ ͺͯͤ͟ͼ͙͔͚Φ ̂ ͔͚͍ͤͪͦͤͦ τ ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͋·͎ͫͭͪͦͦ ͍͔ͦͭͭ͊ ͙ ͙ͦͦͪ͒ͤ͊͟ͼ͙͙ ͔͍͚ͤͪͤͦ 

͙͍͙͊ͭͤͦͫͭ͟Σ ͯ ͙͙͊ͪ͒ͦͣͦ͟ͼ͙͍ͭͦ τ ͔͙͔ͨͦ͒͒ͪ͗͊ͤ ͙ͪͭͣ͊ ͙ ͙ͫ͡· ͔͔ͫͪ͒;ͤ·ͻ ͫͦͪ͊͟΅͔͙͚ͤΦ ͙̏ͭ ͙ͪ͊͘͡;͙Ύ 

͍ͦͫͤͦ͊ͤ· ͤ͊ ͙͔ͭͨ ͙ͦͤͤ·ͻ ͍͊ͤ͊ͦ͟͡Σ ͙͔͒ͭ͡͡Έ͙ͤͦͫͭ ͺ͊͘ ͙ ͍͙͙͊ͭͦͣ͊ͭΦ ˽͙͙͔ͦͤͣ͊ͤ Ή͙ͭͻ ͔ͣͻ͙͍͊ͤͣͦ͘ ͙͔͔ͣͭ 

ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έ͔ͤͦ ͤ͊͘;͔͙͔ͤ ͒͡Ύ ͺ͙͙͎͙͙ͦͦ͘͡Σ ͺ͎͙͙͊ͪͣ͊ͦͦ͟͡ ͙ ͙͙ͤ͟͡;͔͚ͫͦ͟ ͙͙ͨͪ͊ͭ͟͟Σ ͔ͦͫͦ͋ͤͤͦ ͙ͨͪ 

͔͡;͔͙͙ͤ ͙͙͚͊ͪͭͣ ͙ ͔͍͎͙ͤͪͦͦ͡;͔͙ͫ͟ͻ ͚͍ͪ͊ͫͫͭͪͦͫͭ. 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

мΦ ˥͚͊ͭͦͤ ˢΦ˴ΦΣ ̆ͦ͡͡ ˨͗Φ̏Φ ˸͔͙͒ͼ͙ͤͫ͊͟Ύ ͺ͙͙͎͙ͦͦ͘͡ΎΥ ͍ н ͭΦ ́ͦͣ мΦ τ ˸ ΦΥ ˥̏˻́ˢ˾-˸͔͙͒͊Σ нлннΦ τ уон ͫΦ 

τ ˿ Φ фтς122. URL: https:// www.geotar.ru/catalog/physiology2022. 

нΦ ͙̊ͣ͒ͭ ˾ΦΣ ͔͍́ͫ ˥Φ ͙͙͎͙̅ͦͦ͘͡Ύ ;͔͍͔ͦ͊͟͡Φ ́ͦͣ нΦ τ ˸ΦΥ ˸͙ͪΣ нлмуΦ τ рул ͫΦ τ ˿Φ нмрς244. URL: 

https:// mir-knigi.ru/books/schmidt2018. 

оΦ ˴͊ͨ͊ͤ͡ ˢΦ˿Φ ˹͔͚ͪͦͺ͙͙͎͙ͦͦ͘͡ΎΥ ͯ;͔͙͋ͤ͟ ͒͡Ύ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͍͍ͯͦ͘Φ τ ˿˽͋ΦΥ ˽͙͔ͭͪΣ нлнмΦ τ пмс ͫΦ τ ˿Φ 

98ς130. URL: https:// piter.com/books/neurophysiology2021. 

пΦ ˣ͔ͪͤ΄͔͚ͭͤ ˢΦ˶Φ ͔̏ͭͪͦ͟͡ͺ͙͙͎͙ͦͦ͘͡Ύ ͔ͫͪ͒ͼ͊Φ τ ˸ΦΥ ˸˩˨͔ͨͪͫͫ-͙ͤͺͦͪͣΣ нлнлΦ τ олп ͫΦ τ ˿Φ спς110. 

URL: https:// medpress.ru/books/cardio2020. 

рΦ ˴ͦͫͭΌ͟ ˽Φ˥Φ ˻͍ͫͤͦ· ͔͚ͤͪͦͺ͙͙͎͙͙ͦͦ͘͡Φ τ ˴͙͔͍Υ ˤ͙΅͊ ΄ͦ͊͟͡Σ нлмрΦ τ орл ͫΦ τ ˿Φ мрлς185. URL: 

https:// vsh.ua/books/neurobasis2015. 

сΦ ͔͔̆ͤ͒ͪͫͦͤ ˾Φ ͔͙̏ͭͪ͟͡;͔͙͔ͫ͟ ͙͎ͫͤ͊͡· ͔͍͚ͤͪͤͦ ͙͔ͫͫͭͣ·Φ τ ˸ΦΥ ˣ͙ͤͦͣΣ нлмфΦ τ нтс ͫΦ τ ˿Φ тлς112. 

URL: https:// binom.ru/books/neural2019. 

тΦ ˶͔͔͔͍͋͒ ˢΦ˽Φ ͙͙͎͙̅ͦͦ͘͡Ύ ͍͙ͦ͋ͯ͒ͣ͘·ͻ ͔͚ͭ͊ͤ͟Φ τ ˸ΦΥ ˥̏˻́ˢ˾-˸͔͙͒͊Σ нлноΦ τ офл ͫΦ τ ˿Φ мулς240. 

URL: https:// geotar.ru/catalog/excit2023. 

уΦ ˸͔΅͔ͪΎ͍ͦ͟ ˿ΦˤΦ ˴͔ͭͦ͡;ͤ͊Ύ Ή͔ͭͪͦ͟͡ͺ͙͙͎͙ͦͦ͘͡ΎΥ ͍͍ͪͯͦͦ͒ͫͭͦ͟Φ τ ˸ΦΥ ˶͎ͦͦͫͺ͔ͪ͊Σ нлннΦ τ пнл ͫΦ τ ˿Φ 

220ς275. URL: https:// logosphera.ru/books/electrophys2022. 

ϭ̒ ͎ͣ·͍ͪͦ͊ ˥Φ˾Φ, 2025 
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ˣ͔͙͔͍ͪ͒ ˢͭ͊ͣͯͪ͊ͭ ˢ͎͔͙͔͍͙ͣ͊ͤ͒͡; 

˽͔͍͔ͪͨͦ͒͊͊ͭ͡Έ ͟ ͊ͺ͔͒ͪ· ̅͊ͪͣ͊ͼ͙͙ 

˥͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͔͙ͣ͒ͼ͙͙͚ͤͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ ͙͔͙ͣͤ ˸·ͪ͊ͭ͊ ˥͊ͪͪ·͔͍͊ 

 

˿˻ˤ˾˩˸˩˹˹̍˩ ˽˻˨̆˻˨̍ ˴ ˽˻˶̂̉˩˹ˮ̑ ˿̂̆ˮ̆ ̏˴˿́˾ˢ˴́˻ˤ ˮ˭ ˿˩˸̒˹ ˶˩˴ˢ˾˿́ˤ˩˹˹̍̆ 

˾ˢ˿́˩˹ˮ˯Υ ˻ˣ˭˻˾ ˸˩́˻˨˻ˤ ̏˴˿́˾ˢ˴̇ˮˮ ˮ ˿̂̊˴ˮ ό˹ˢ ˽˾ˮ˸˩˾˩ ˽ˢˬˮ́˹ˮ˴ˢύ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

ˤ ͫͭ͊ͭΈ͔ ͔͍͔ͨͪ͒ͫͭ͊ͤ͡· ͍͔͔ͫͦͪͣͤͤ·͔ ͔ͣͭͦ͒· ͨͦͯ͡;͔͙ͤΎ ͫͯͻ͙ͻ Ή͍ͫͭͪ͊ͭͦ͟͟ ͙͘ ͔ͫͣΎͤ 

͔͍͔͊ͪͫͭͤͤ͟͡·ͻ ͔͙͚ͪ͊ͫͭͤ ͤ͊ ͙͔͔ͨͪͣͪ ͙͙ͨ͊͗ͭͤ͊͟ ͔͍͎ͨͦͫͤͦͦ όTrigonella foenum-graecumύΦ ˾͔͊ͫͫͣͦͭͪͤ· 

͟͡Ό;͔͍·͔ Ήͭ͊ͨ· ͨͪͦͼ͔ͫͫ͊Υ ͍·͋ͦͪ Ήͫͭͪ͊͟͟ͼ͙͎ͦͤͤͦͦ ͔ͣͭͦ͒͊Σ ͍͙ͯͫͦ͡Ύ ͍·͔͔͙͒ͤ͡Ύ ͙͎͙͋ͦͦ͡;͔͙ͫ͟ 

͙͍͊ͭͤ͟·ͻ ͍͔΅͔͍ͫͭΣ ͍͔͔ͫͦͪͣͤͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡ ͦͤ͟ͼ͔͙͍͙ͤͭͪͪͦ͊ͤΎ ͙ ͫͯ΄͙͟ Ή͍ͫͭͪ͊ͭͦ͟͟Φ ˽͍͔͖ͪͦ͒ͤ 

͍͙͔ͫͪ͊ͤͭ͡Έͤ·͚ ͙͊ͤ͊͘͡ ͙ͭͪ͊͒ͼ͙ͦͤͤ·ͻ ͙ ͙͍ͤͤͦ͊ͼ͙ͦͤͤ·ͻ ͔͍ͣͭͦ͒ͦΣ ͍͟͡Ό;͊Ύ ͯ͡Έ͍͍ͭͪ͊ͯͦͯ͘͟ΌΣ 

͙͍͍ͣͪͦͦͤͦͯ͟͡Ό Ήͫͭͪ͊͟͟ͼ͙ΌΣ ͍͔ͫͪͻ͙͙ͪͭ͟;͔ͫͯ͟Ό ͺ͡Ό͙͒ͤͯΌ Ήͫͭͪ͊͟͟ͼ͙ΌΣ ͊ ͔ͭ͊͗͟ ͪ͊ͫͨ·͙͔ͭ͡͡ΈͤͯΌ ͙ 

͙ͦ͡ͺ͙͡ΈͤͯΌ ͫͯ΄ͯ͟Φ ˻͍͋ͦͫͤͦ͊ͤ͊ ͊ͭͯ͊͟͡ΈͤͦͫͭΈ ͙͔͔͙ͨͪͣͤͤΎ ͙͙ͨ͊͗ͭͤ͊͟ ͍ ͺ͊ͪͣ͊ͼ͔͍͙ͭ;͔͚ͫͦ͟ 

ͨͪͦͣ·΄͔͙ͤͤͦͫͭ͡Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ 

͙͙ͨ͊͗ͭͤ͟Σ Ήͫͭͪ͊͟͟ͼ͙ΎΣ ͫͯͻ͚ͦ Ήͫͭͪ͊ͭ͟͟Σ ͡ ͙ͦͺ͙͡Έͤ͊Ύ ͫͯ΄͊͟Σ 

 ͯ ͡Έ͍͍ͭͪ͊ͯͦ͊͘͟Ύ Ήͫͭͪ͊͟͟ͼ͙ΎΣ ͍͔ͫͪͻ͙͙ͪͭ͟;͔͙͚ͫ͟ /hі. 

 

˶͔͍͔͊ͪͫͭͤͤ͟·͔ ͔͙ͪ͊ͫͭͤΎ Ύ͍͡ΎΌͭͫΎ ͍͔͚͊͗ͤ΄͙ͣ ͙ͫͭͦ;͙ͤͦͣ͟ ͙͎͙͋ͦͦ͡;͔͙ͫ͟ ͙͍͊ͭͤ͟·ͻ ͍͔΅͔͍ͫͭΣ 

ͦͭͦͪ͟·͔ ΄͙ͪͦͦ͟ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͍ ͺ͊ͪͣ͊ͼ͔͍͙ͭ;͔͚ͫͦ͟Σ ͙ͨ΅͔͍͚ͦ ͙ ͔͙ͦͫͣͭ͟;͔͚ͫͦ͟ ͨͪͦͣ·΄͔͙ͤͤͦͫͭ͡Φ 

˻ͫͦ͋ͯΌ ͼ͔ͤͤͦͫͭΈ ͔͍ͨͪ͒ͫͭ͊͡ΎΌͭ ͔͔ͫͣͤ͊ ͔͙͚ͪ͊ͫͭͤΣ ͨͦͫͦ͟͡Έͯ͟ ͙ͦͤ ͔ͫͦ͒ͪ͗͊ͭ ͍·ͫͦͯ͟Ό ͦͤ͟ͼ͔ͤͭͪ͊ͼ͙Ό 

ͻ͙͙ͣ;͔͙ͫ͟ͻ ͔͙͔͙͚ͫͦ͒ͤͤΣ ͦ͋͊͒͊͡Ό΅͙ͻ ͍·͔ͪ͊͗ͤͤ·͙ͣ ͔͔͍͙ͭͪ͊ͨͭ;͔͙͙ͫͣ͟ ͍͚͍͙ͫͦͫͭ͊ͣΦ ˻͙͒ͤͣ ͙͘ 

͙͔͔ͤ͊͋ͦ͡ ͔͔͙͍ͨͪͫͨͭͤ͟·ͻ ͦ͋Ά͔͍ͭͦ͟ ͒͡Ύ ͨͦͯ͡;͔͙ͤΎ ͙͔ͪ͊ͫͭͭ͡Έͤ·ͻ Ή͍ͫͭͪ͊ͭͦ͟͟ Ύ͍͡Ύ͔ͭͫΎ ͙͙ͨ͊͗ͭͤ͟ 

͔͍͚ͨͦͫͤͦ (Trigonella foenum-graecumύΣ ͙͍͔ͫͭͤ͘·͚ ͍ ͚ͤ͊ͪͦ͒ͤͦ ͙ ͤ͊ͯ;͚ͤͦ ͔͙ͣ͒ͼ͙͔ͤ ͎͋͊ͦ͒͊ͪ͡Ύ ͍͙ͫͦͣ 

͎͙͎͙͔͙ͨͦͣ͟͡;͔͙ͫͣ͟Σ ͙͍͍͙͔ͨͪͦͭͦͦͫͨ͊ͭ͡͡Έͤ·ͣΣ ͙͙͊ͤͭͦͫ͒͊ͤͭͤ͟·ͣ ͙ ͙͙ͣͣͯͤͦͣͦ͒ͯͪͯ͡Ό΅͙ͣ Ήͺͺ͔ͭ͊ͣ͟Φ 

˿͔͔ͣͤ͊ ͙͙ͨ͊͗ͭͤ͊͟ ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΌͭͫΎ ͎͋ͦ͊ͭ·ͣ ͻ͙͙ͣ;͔͙ͫͣ͟ ͍ͫͦͫͭ͊ͦͣΣ ͍͟͡Ό;͊Ό΅͙ͣ ͙ͫ͊ͨͦͤͤ· 

ό͔͔ͨͪ͗͒ ͍͔͎ͫͦ ͙͎͔͙͒ͦͫͤͤύΣ ͙͊͊ͦ͒͟͡͡· ό͙͎͔͙ͭͪͦͤͤ͡͡ύΣ ͙͙ͫͫͭ͘͡·͔ ͍͔΅͔͍ͫͭ͊Σ ͙ͨͦͫ͊͡ͻ͙͊ͪ͒·Σ 

ͺ͍͙͊ͦͤͦ͒͡·Σ ͙͙͊ͣͤͦͫͦͭ͟͡· ͙ ͙͔ͣͤͪ͊͡Έͤ·͔ ͔ͦͣͨͦͤͤͭ͟·Φ ˿͔͙ͭͪͦ͒ͤ·͔ ͙ͫ͊ͨͦͤͤ· ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͊͟͟ 

͙ͫͻ͔ͦ͒ͤͦ ͫ·ͪΈ͖ ͒͡Ύ ͙͔ͫͤͭ͊͘ ͪΎ͒͊ ͎ͦͪͣͦͤ͊͡Έͤ·ͻ ͔͍ͨͪͨ͊ͪ͊ͭͦΣ ͊ ͙͎͔͙ͭͪͦͤͤ͡͡ ͨͪͦΎ͍͡Ύ͔ͭ ͫͨͦͫͦ͋ͤͦͫͭΈ ͟ 

͙͔͙ͫͤ͗ͤΌ ͍ͯͪͦͤΎ ͎͡Όͦ͘͟· ͍͙ͪͦ͟Φ ˽͙ͦͫ͊͡ͻ͙͊ͪ͒· ͦ͊͘͟·͍͊Όͭ ͣΎ͎͔ͦ͟ ͍͙͍ͦ͋ͦ͊͊͟͡Ό΅͔͔ ͔͚͍͙͔͒ͫͭ ͤ͊ 

͎ͦͪ͊ͤ· ͙ͨ΅͔͍͔͙͊ͪͤΎΣ ͊ ͺ͍͙͊ͦͤͦ͒͡· ͔͔ͦ͋ͫͨ;͙͍͊Όͭ ͙͙͊ͤͭͦͫ͒͊ͤͭͤͯ͟Ό ͊͘΅͙ͭͯ ͔ͭͦ͟͟͡Φ ˹͔ͫͣͦͭͪΎ ͤ͊ 

ͺ͎͙͊ͪͣ͊ͦͦ͟͡;͔͔ͫͦ͟ ͤ͊͘;͔͙͔ͤ Ή͙ͭͻ ͍͔΅͔͍ͫͭΣ ͎͙͔ͣͤͦ ͙͘ ͙ͤͻ ;͍͍͙͔ͯͫͭͭ͡Έͤ· ͟ ͍·͚ͫͦͦ͟ ͔͔͔ͭͣͨͪ͊ͭͯͪ ͙ 

͙͔͙ͦͫͤ͟͡ΌΣ ;ͭͦ ͔͔ͭͪ͋ͯͭ ͨͦ͒͋ͦͪ͊ ͔͔͋ͪ͗ͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͔͔͙ͨͪͪ͊͋ͦͭ͟ ͫ·ͪΈΎΦ 

˽ͦͯ͡;͔͙͔ͤ ͫͯͻ͎ͦͦ Ήͫͭͪ͊ͭ͊͟͟ ͙ͫͦͫͭͦͭ ͙͘ ͍͒ͯͻ ͍ͦͫͤͦͤ·ͻ ͔ͭͻ͎͙ͤͦͦ͡;͔͙ͫ͟ͻ Ή͍ͭ͊ͨͦΥ ͙͍͔͘͡;͔͙͔ͤ 

͙͎͙͋ͦͦ͡;͔͙ͫ͟ ͙͍͊ͭͤ͟·ͻ ͍͔΅͔͍ͫͭ ͙ ͔͙͔ͯ͒͊ͤ͡ ͍͙͔ͪ͊ͫͭͦͪͭ͡Ύ ͫ ͫͦͻ͔͙͔ͪ͊ͤͤͣ ͙͍͙͊ͭͤͦͫͭ͟ ͔͍ͦͣͨͦͤͤͭͦ͟Φ 

͙́ͪ͊͒ͼ͙ͦͤͤ·͔ ͔ͣͭͦ͒· Ήͫͭͪ͊͟͟ͼ͙͙Σ ͙͔ͭ͊͟ ͊͟͟ ͣ͊ͼ͔ͪ͊ͼ͙Ύ ͙ ͔ͨͪͦ͟͡Ύͼ͙ΎΣ ͍ͦͫͤͦ͊ͤ· ͤ͊ ͙͔͒ͭ͡͡Έͤͦͣ 

͔ͦͤͭ͊ͭ͟͟ ͙͔ͣ͘͡Έ;͖͎ͤͤͦͦ ͙͔ͪ͊ͫͭͭ͡Έ͎ͤͦͦ ͫ·ͪΈΎ ͫ ͍͚ͦ͒ͦ ͙͙͡ ͙͍ͫͨͪͭͦ·͙ͣ ͍͙ͪ͊ͫͭͦͪ͊ͣΦ ˻͙ͤ ͔ͤ ͔ͭͪ͋ͯΌͭ 

͎ͫͦ͗ͤͦͦ͡ ͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎΣ ͦ͒ͤ͊ͦ͟ ͻ͔͙͊ͪ͊ͭͪͯ͘͟ΌͭͫΎ ͤ͊͘;͙͔ͭ͡Έͤ·͙ͣ ͍͔͔ͪͣͤͤ·͙ͣ ͙͊ͭͪ͊ͭ͊ͣ͘Σ ͙͚ͤͦ͘͟ 

͔͔͙͍ͫͭͤͦͫͭ͟͡ΈΌ ͙ ͔ͤ͒ͦͫͭ͊ͭͦ;͚ͤͦ ͔͔ͫͭͨͤΈΌ ͫͦͻ͙ͪ͊ͤͤͦͫͭ ͔͙ͭͪͣͦ͊͋͡͡Έͤ·ͻ ͍͔΅͔͍ͫͭΦ ˥ͦͪΎ;͊Ύ 

Ήͫͭͪ͊͟͟ͼ͙ΎΣ ͙͔ͤ͊ͨͪͣͪ ͍ ͔͊ͨͨ͊ͪ͊ͭ ˿͔ͦͫͭ͊͟͡Σ ͍ͨͦͦ͘͡Ύ͔ͭ ͍ͨͦ·͙ͫͭΈ ͍·ͻͦ͒ ˣˢ˿Σ ͤͦ ͍͔͚͍͙͔ͦ͒ͫͭ͘ ͍·͙ͫͦ͟ͻ 

͔͔ͭͣͨͪ͊ͭͯͪ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͪ͊ͪͯ͘΄͔͙ͤΌ ;͙͊ͫͭ ͔͙͔͙͚ͫͦ͒ͤͤ ͙ ͯͻͯ͒΄͔͙ͤΌ ͊͟;͔͍ͫͭ͊ ͔ͦͤ͟;͎ͤͦͦ ͨͪͦ͒ͯͭ͊͟Φ 

ˤ ͔͙͔ͨͦͫ͒ͤ͡ ͔͒ͫΎ͙͔͙ͭͭ͡Ύ ͙͍͊ͭͤͦ͟ ͍͔ͤ͒ͪΎΌͭͫΎ ͍͔͔ͫͦͪͣͤͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡Σ ͍͔ͤ͊ͨͪ͊ͤͤ͡·͔ ͤ͊ 

͍ͨͦ·΄͔͙͔ͤ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ Ήͫͭͪ͊͟͟ͼ͙͙ ͙ ͙͙͙ͣͤͣ͊͘ͼ͙Ό ͻ͙͙ͣ;͔͙ͫ͟ͻ ͙ ͔͙ͭͪͣ;͔͙ͫ͟ͻ ͍͔͚͍͙͚ͦ͒ͫͭ͘ ͤ͊ 
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ͫ·ͪΈ͖Φ ˻͙͒ͤͣ ͙͘ ͙͔͔ͤ͊͋ͦ͡ ͍͔͍ͦͫͭͪ͋ͦ͊ͤͤ·ͻ ͔͍ͣͭͦ͒ͦ ͫͭ͊͊͡ ͯ͡Έ͍͍ͭͪ͊ͯͦ͊͘͟Ύ Ήͫͭͪ͊͟͟ͼ͙ΎΣ ͍ͦͫͤͦ͊ͤͤ͊Ύ ͤ͊ 

͍͙͊ͭ͊͟ͼ͙ͦͤͤ·ͻ ͨͪͦͼ͔ͫͫ͊ͻΣ ͦͭͦͪ͟·͔ ͍͔͙ͯ͡;͙͍͊Όͭ ͙ͨͪͦͤͼ͔͊ͣͦͫͭΈ ͔ͭͦ͟͡;ͤ·ͻ ͔ͫͭͤͦ͟ ͙ ͯͫͦͪ͟ΎΌͭ 

͔͔ͨͪͻͦ͒ ͙͎͙͋ͦͦ͡;͔͙ͫ͟ ͙͍͊ͭͤ͟·ͻ ͍͔΅͔͍ͫͭ ͍ ͍͙͔ͪ͊ͫͭͦͪͭ͡ΈΦ ˨͊ͤͤ·͚ ͔ͣͭͦ͒ ͍ͨͦͦ͘͡Ύ͔ͭ ͍ͨͦ·͙ͫͭΈ ͍·ͻͦ͒ 

͙͍ͫ͊ͨͦͤͤͦ ͙ ͺ͍͙͍͊ͦͤͦ͒ͦ͡ ͙͘ ͔ͫͣΎͤ ͙͙ͨ͊͗ͭͤ͊͟Σ ͙ͨͪ Ήͭͦͣ ͙ͫͤ͗͊Ύ ͪ͊ͫͻͦ͒ ͍͙͔ͪ͊ͫͭͦͪͭ͡Ύ ͙ 

͙͔ͨͪͦ͒ͦ͗ͭ͡͡ΈͤͦͫͭΈ ͨͪͦͼ͔ͫͫ͊Φ 

˨͎͙ͪͯͣ ͙͍ͤͤͦ͊ͼ͙ͦͤͤ·ͣ ͨͦ͒ͻͦ͒ͦͣ ͫ;͙͔ͭ͊ͭͫΎ ͙͍͍ͣͪͦͦͤͦ͊͟͡Ύ Ήͫͭͪ͊͟͟ͼ͙ΎΦ ˸͙͍͍͔ͪͦͦͤͦͦ͟͡ ͔ͨͦ͡ 

͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͋·ͫͭͪ·͚ ͎͔͍ͤ͊ͪ ͔ͭͦ͟͡;͎ͤͦͦ ͔͙͎ͫͦ͒ͪ͗ͣͦͦ ͙ ͯͯ͡;΄͔͊ͭ ͙͒ͺͺ͙ͯ͘Ό ͼ͔͔͍͡·ͻ ͍͔΅͔͍ͫͭ ͍ 

Ή͎͔ͫͭͪ͊ͤͭ͟Φ ˸͔ͭͦ͒ ͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͔͔͋ͦ͡ ͙͔͙͍͔ͤͭͤͫͤͦ ͙͍͔͘͡;͔͙͔ͤΣ ͦ͒ͤ͊ͦ͟ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͯ;͙ͭ·͍͊ͭΈ 

;͍͍͙͔ͯͫͭͭ͡ΈͤͦͫͭΈ ͔ͦͭ͒͡Έͤ·ͻ ͔͍ͦͣͨͦͤͤͭͦ͟ ͟ ͔͔͎͔͍ͨͪͪͯΦ ˤ·ͫͦͯ͟Ό ͙͙͔͋ͪ͊ͭ͘͡ΈͤͦͫͭΈ ͙ Ή͎͙ͦͦ͟͡;ͤͦͫͭΈ 

͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͍͔ͫͪͻ͙͙ͪͭ͟;͔ͫ͊͟Ύ /hі-Ήͫͭͪ͊͟͟ͼ͙ΎΣ ͍ͨͦͦ͘͡ΎΌ΅͊Ύ ͍·͔͒͡ΎͭΈ ͔͙ͨͪͣͯ΅͔͍͔ͫͭͤͤͦ 

͙ͨͦ͡ͺ͙͡Έͤ·͔ ͍͔΅͔͍ͫͭ͊Σ ͍͟͡Ό;͊Ύ ͙͎͔͙͒ͦͫͤͤΦ ˻͍͙͔ͭͫͯͭͫͭ ͎͙ͦͪ͊ͤ;͔͙ͫ͟ͻ ͍͙͔͔͚ͪ͊ͫͭͦͪͭ͡ ͔͔͒͊ͭ͡ ͒͊ͤͤͯΌ 

͔ͭͻ͎͙ͤͦͦ͡Ό ͔ͦͫͦ͋ͤͤͦ ͙͍͔͔ͨͪ͊ͭ͟͡͡Έ͚ͤͦ ͒͡Ύ ͺ͊ͪͣ͊ͼ͔͍͙ͭ;͔͙ͫ͟ͻ ͙͍͍ͨͪͦͦ͒ͫͭ͘Σ ͻͦͭΎ ͔͖ ͎͙ͦͪ͊ͤ;͙͍͔͊ͭ 

͍·ͫͦ͊͟Ύ ͙ͫͭͦͣͦͫͭΈ ͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎΦ 

˽͔ͦͫ͡ ͨͦͯ͡;͔͙ͤΎ ͙͎͗͒ͦͦ͟ Ήͫͭͪ͊ͭ͊͟͟ ͍͊͗ͤͦ ͔͔͍͔͙ͨͪͫͭ ͔͎ͦ ͍ ͫͯͻͯΌ ͺͦͪͣͯΣ ;ͭͦ͋· ͔͔ͦ͋ͫͨ;͙ͭΈ 

͙ͫͭ͊͋͡ΈͤͦͫͭΈ ˣˢ˿Σ ͍͔͙ͯ͡;͙ͭΈ ͫͪͦ͟ ͻ͔͙ͪ͊ͤͤΎ ͙ ͔͎ͦ͋͡;͙ͭΈ ͙͍͙͔͒ͦͪͦ͊ͤ͘Φ ˹͙͔͔͊͋ͦ͡ ͖ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤ·͚ 

͔ͣͭͦ͒ τ ͪ ͊ͫͨ·͙͔ͭ͡͡Έͤ͊Ύ ͫͯ΄͊͟Σ ͙ͨͪ ͚ͦͭͦͪͦ͟ Ήͫͭͪ͊ͭ͟͟ ͪ͊ͫͨ·͡Ύ͔ͭͫΎ ͍ ͔ͨͦͭͦ͟ ͎ͦͪΎ;͔͎ͦ ͍ͦ͒ͯ͘ͻ͊ ͙ ͋·ͫͭͪͦ 

͔͍ͨͪͪ͊΅͔͊ͭͫΎ ͍ ͨͦͪͦ΄ͦ͟Φ ͚́͊ͦ͟ ͔ͣͭͦ͒ ΄͙ͪͦͦ͟ ͙͔ͨͪͣͤΎ͔ͭͫΎ ͤ͊ ͙͍͍͔ͨͪͦͦ͒ͫͭ͘ ͎͋͊ͦ͒͊ͪ͡Ύ ͍͔͚ͫͦ 

͙ͫͦͪͦͫͭ͟ ͙ Ή͙ͦͤͦͣ͟;͙ͤͦͫͭΦ ˻͒ͤ͊ͦ͟ ͍ͨͦ·΄͔ͤͤ·͔ ͔͔ͭͣͨͪ͊ͭͯͪ· ͎ͣͦͯͭ ͙ͫͤ͗͊ͭΈ ͙͍͊ͭͤͦͫͭ͟Έ ͔ͤͦͭͦͪ͟·ͻ 

͍͔΅͔͍ͫͭΣ ;ͭͦ Ύ͍͡Ύ͔ͭͫΎ ͍͊͗ͤ·ͣ ͔ͤ͒ͦͫͭ͊ͭͦͣ͟ ͙ͨͪ ͔ͪ͊͋ͦͭ ͫ ͔ͭͪͣͦ;͍͍͙͔ͯͫͭͭ͡Έͤ·͙ͣ ͔͙ͦͣͨͦͤͤͭ͊ͣ͟ 

͙͙ͨ͊͗ͭͤ͊͟Φ 

˹͙͔͔͊͋ͦ͡ ΅͊͒Ύ΅͙ͣ ͫͨͦͫͦ͋ͦͣ ͨͦͯ͡;͔͙ͤΎ ͫͯͻ͙ͻ Ή͍ͫͭͪ͊ͭͦ͟͟ Ύ͍͡Ύ͔ͭͫΎ ͙ͦ͡ͺ͙͡Έͤ͊Ύ ͫͯ΄͊͟Σ ͙͙͡ 

͙ͫͯ͋ͣ͊͡ͼ͙ΎΦ ˤ ͨͪͦͼ͔͔ͫͫ ͙͍͙͊ͣͦͪ͊͗͊ͤ͘Ύ Ήͫͭͪ͊ͭ͊͟͟ ͙ ͔ͨͦͫ͒ͯ͡Ό΅͔͎ͦ ͔͙ͯ͒͊ͤ͡Ύ ͍͎͙͊͡ ͍ ͍͙ͯͫͦ͡Ύͻ 

͎͎ͯ͋ͦͦͦ͟͡ ͍͊ͯͯͣ͊͟ ͖ͯ͒͊ͭͫΎ ͫͦͻ͙ͪ͊ͤͭΈ ͫͭͪͯͭͯͪͯ͟ ͙ ͙͙͍͋ͦ͊ͭͤͦͫͭ͟Έ ͫ ͔͙͔͙͚ͦ͒ͤͤΣ ͔͍͙ͨͪ͒ͦͭͪ͊ͭͭΈ ͨͪͦͼ͔ͫͫ· 

͙͔͙ͦͫͤ͟͡Ύ ͙ ͪ͊ͪͯ͘΄͔͙ͤΎΦ ˹͔ͫͣͦͭͪΎ ͤ͊ ͍·͙͔ͫͦ͟ ͊ͭͪ͊ͭ͘·Σ ͙ͦ͡ͺ͙͙͊͘͡ͼ͙Ύ ͙ͨͪͤ͊ͤ͊͘ ͙ͦͨͭͣ͊͡Έ͚ͤͦ ͒͡Ύ 

Ή͍ͫͭͪ͊ͭͦ͟͟ ͔ͫͣΎͤ ͙͙ͨ͊͗ͭͤ͊͟ ͙ͨͪ ͔ͤͦ͋ͻ͙͙ͦ͒ͣͦͫͭ ͨͦͯ͡;͔͙ͤΎ ͨͪͦ͒ͯͭ͊͟ ͺ͊ͪͣ͊ͼ͔͍͙ͭ;͔͎ͫͦͦ͟ ͊͟;͔͍ͫͭ͊Φ 

˽͍ͦ·΄͔͙͔ͤ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͔ͭͻ͎͙ͤͦͦ͡;͔͎ͫͦͦ͟ ͨͪͦͼ͔ͫͫ͊ ͔ͭ͊͗͟ ͙͎͔͒ͦͫͭ͊ͭͫΎ ͖ͨͯͭͣ ͙͔͔͙ͨͪͣͤͤΎ 

͍͎͔ͫͨͦͣͦ͊ͭ͡Έͤ·ͻ ͍͔΅͔͍ͫͭ-͙͔͔͚ͤͦͫͭ͡ ͙ͨͪ ͫͯ΄͔͟ Ήͫͭͪ͊ͭ͊͟͟Σ ͦͭͦͪ͟·͔ ͯͯ͡;΄͊Όͭ ͍͙ͪ͊ͫͭͦͪͣͦͫͭΈΣ 

͙ͫͭ͊͋͡ΈͤͦͫͭΈ ͙ ͫ·ͨͯ;͔ͫͭΈ ͎͍͎ͦͭͦͦͦ ͨͦͪͦ΄͊͟Φ ̉͊ͫͭͦ ͒͡Ύ Ή͙ͭͻ ͼ͔͔͚͡ ͙ͫͨͦ͡Έͯ͘Όͭ ͣ͊͡Έ͔͙ͭͦ͒ͫͭͪͤ͟ ͙ 

͎͙͔͒ͪͯ ͙͍͔͙͋ͦͫͦͣͫͭͣ·͔ ͍͙͒ͦ͋͊͟. 

͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͙͊ͤ͊͘͡ ͍͔͔ͫͦͪͣͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͨͦ͊͘͟·͍͔͊ͭΣ ;ͭͦ ͙͔͔͙͔ͨͪͣͤͤ ͯ͡Έ͍͍͚ͭͪ͊ͯͦͦ͘͟ 

͙͙͡ ͙͍͍͚ͣͪͦͦͤͦͦ͟͡ Ήͫͭͪ͊͟͟ͼ͙͙ ͍ ͫͦ;͔͙͙ͭ͊ͤ ͫ ͙ͦ͡ͺ͙͡Έ͚ͤͦ ͫͯ΄͚ͦ͟ ͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͙͔͔ͤ͊͋ͦ͡ ͍·͙͚ͫͦ͟ 

͍·ͻͦ͒ ͙ ͯ͡;΄ͯΌ ͫͦͻͪ͊ͤͤͦͫͭΈ ͙͎͙͋ͦͦ͡;͔͙ͫ͟ ͙͍͊ͭͤ͟·ͻ ͍͔΅͔͍ͫͭ ͔ͫͣΎͤ ͙͙ͨ͊͗ͭͤ͊͟Φ ˿͍͔ͪͻ͙͙ͪͭ͟;͔ͫ͊͟Ύ 

Ήͫͭͪ͊͟͟ͼ͙Ύ /hі ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ ͔͔͙͍͔ͨͪͫͨͭͤͦ͟ ͍͔͙͔ͤ͊ͨͪ͊ͤ͡ ͒͡Ύ ͨͦͯ͡;͔͙ͤΎ ͍·ͫͦͦ͟;͙ͫͭ·ͻ 

ͺͪ͊͟ͼ͙͚ ͙͍ͫ͊ͨͦͤͤͦ ͙ ͙ͻ ͒͊͡Έ͔͚ͤ΄͔͎ͦ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͍ ͙͔͔ͫͤͭ͘ ͺ͎͙͊ͪͣ͊ͦͦ͟͡;͔͙ͫ͟ͻ ͔͍ͨͪͨ͊ͪ͊ͭͦΦ 

˿͙͔͔ͫͭͣͤͦ ͍͔ͫͦͪ΄͔͍͍͙͔ͤͫͭͦ͊ͤ ͔͍ͣͭͦ͒ͦ Ήͫͭͪ͊͟͟ͼ͙͙ ͙ ͫͯ΄͙͟ ͙͔ͪ͊ͫͭͭ͡Έ͎ͤͦͦ ͫ·ͪΈΎ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ 

ͪ͊ͫ΄͙͔͙ͪͤΌ ͙͔͔͙ͨͪͣͤͤΎ ͙͙ͨ͊͗ͭͤ͊͟ ͔͍͎ͨͦͫͤͦͦ ͍ ͔͙ͣ͒ͼ͙͔ͤΣ ͨͪͦͺ͙͙͔͊ͭ͟͟͡ ͔͍͙͚͊͋ͦ͊ͤ͘͡ ͙ 

͙͍͍͔ͨͪͦͦ͒ͫͭ͘ ͙͎͙͋ͦͦ͡;͔͙ͫ͟ ͙͍͊ͭͤ͟·ͻ ͍͒ͦ͋͊ͦ͟Φ ˾͍͙͙͔͊ͭ͘ ͔ͭͻ͎͙͚ͤͦͦ͡ Ήͫͭͪ͊͟͟ͼ͙͙ ͙ ͫͯ΄͙͟ ͍͔ͤ͊ͨͪ͊ͤͦ͡ 

͔ͤ ͭͦ͡Έͦ͟ ͤ͊ ͍ͨͦ·΄͔͙͔ͤ ͍·ͻͦ͒͊ ͼ͔ͤͤ·ͻ ͍͔΅͔͍ͫͭΣ ͤͦ ͙ ͤ͊ Ή͎͙ͦͦ͊͘͟͡ͼ͙Ό ͙͍͍ͨͪͦͦ͒ͫͭ͊͘Φ ˤ Ήͭͦͣ 

ͦͭͤͦ΄͔͙͙ͤ ͍͔͔ͫͦͪͣͤͤ·͔ ͔ͣͭͦ͒· ͦ͋͊͒͊͡Όͭ ͍͊͗ͤ·͙ͣ ͔͙ͨͪͣͯ΅͔͍͙ͫͭ͊ͣΥ ͫͦͪ͊͟΅͔͙͔ͤ ͔͔͙ͨͦͭͪ͋ͤ͡Ύ 

͎͙ͦͪ͊ͤ;͔͙ͫ͟ͻ ͍͙͔͔͚ͪ͊ͫͭͦͪͭ͡Σ ͔ͯͣͤΈ΄͔͙͔ͤ Ή͔͎͔͙ͤͪͭ;͔͙ͫ͟ͻ ͊ͭͪ͊ͭ͘ ͙ ͔͍ͨͪ͒ͦͭͪ͊΅͔͙͔ͤ ͎͊ͪ͘Ύ͔͙ͤͤ͘Ύ 

ͦͪͯ͗͊͟Ό΅͔͚ ͔ͫͪ͒·Φ ˻͔ͫͦ͋ͦ ͤ͊͘;͔͙͔ͤ ͙͔͔ͣͭ ͔͔ͨͪͻͦ͒ ͟ ζ͔͖ͤ͘͡·ͣη ͔ͭͻ͎͙ͤͦͦ͡ΎͣΣ ͍͟͡Ό;͊Ύ 

͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͍ͦ͒· ͙ Ήͭ͊ͤͦ͊͡ ͍ ͊͟;͔͍͔ͫͭ ͔͋ͦͨ͊ͫͤ͘·ͻ ͍͙͔͔͚ͪ͊ͫͭͦͪͭ͡Σ ͊ ͔ͭ͊͗͟ ͙͔͔͙͔ͨͪͣͤͤ 

͍͔ͫͪͻ͙͙ͪͭ͟;͔͎ͫͦͦ͟ ͎͔͙͎ͯͫͦͦ͟͡͡ ͎͊͊͘Σ ͨͦͤͦͫͭ͡ΈΌ ͯͫͭͪ͊ͤΎΌ΅͔͎ͦ ͙ͭͦͫ͟;ͤͯΌ ͎ͤ͊ͪͯͯ͘͟ ͤ͊ ͨͪͦ͒ͯͭ͟ ͙ 

ͦͪͯ͗͊͟Ό΅ͯΌ ͔ͫͪ͒ͯΦ 

˨͙͔ͦͨͦͤͭ͡͡Έͤ·ͣ ͍͔͙͔ͤ͊ͨͪ͊ͤͣ͡ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ ͫ;͙͔ͭ͊ͭͫΎ ͙͔͎ͤͭͪ͊ͼ͙Ύ ͙͔͋ͦͭͻ͎͙ͤͦͦ͡;͔͙ͫ͟ͻ 
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ͨͪͦͼ͔͍ͫͫͦ ͫ Ήͫͭͪ͊͟͟ͼ͙ͦͤͤ·͙ͣ ͔͙ͣͭͦ͒͊ͣΦ ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͺ͔͔͍ͪͣͤͭͦΣ ͫͨͦͫͦ͋ͤ·ͻ ͪ͊ͪͯ͘΄͊ͭΈ 

͔ͦͣͨͦͤͤͭ͟· ͔ͭͦ͟͡;͚ͤͦ ͔͙ͫͭͤ͟Σ ͍ͨͦ·΄͔͊ͭ ͙͋ͦ͒ͦͫͭͯͨͤͦͫͭΈ ͙ ͍·ͻͦ͒ ͼ͔͔͍͡·ͻ ͔͙͔͙͚ͫͦ͒ͤͤΦ ˽ͦ͒͋ͦͪ 

͙ͦͨͭͣ͊͡Έͤ·ͻ ͺ͔͔ͪͣͤͭͤ·ͻ ͙ͦͣͨͦ͘͟ͼ͙͚ ͒͡Ύ ͔ͫͣΎͤ ͙͙ͨ͊͗ͭͤ͊͟ ͍ͨͦͦ͘͡Ύ͔ͭ ͫͯ΅͔͍͔ͫͭͤͤͦ 

͙͔͙ͤͭͤͫͺ͙ͼ͙͍ͪͦ͊ͭΈ ͨͪͦͼ͔ͫͫ ͙͍͔͘͡;͔͙ͤΎ ͙ͨͦͫ͊͡ͻ͙͍͊ͪ͒ͦ ͙ ͙͍ͫ͊ͨͦͤͤͦΣ ͙ͨͪ Ήͭͦͣ ͙ͫͤ͗͊Ύ ͔ͨͦͭͪ͋ͤͦͫͭΈ ͍ 

͎͔͍͙͙ͤ͊ͪ͊ͤ ͙ ͻ͙͙ͣ;͔͙ͫ͟ͻ ͔͎͔ͪ͊ͤͭ͊ͻΦ 

˹͔͍ͣ͊ͦ͊͗ͤ͡·ͣ ͔͊ͫͨͭͦͣ͟ Ύ͍͡Ύ͔ͭͫΎ ͙ͫͭ͊ͤ͒͊ͪͭ͊͘ͼ͙Ύ ͨͦͯ͡;͔ͤͤ·ͻ ͫͯͻ͙ͻ Ή͍ͫͭͪ͊ͭͦ͟͟Φ ˨͡Ύ 

ͺ͊ͪͣ͊ͼ͔͍͙ͭ;͔͎ͫͦͦ͟ ͙͔͔͙ͨͪͣͤͤΎ ͔͔ͭͪ͋ͯͭͫΎ ͭͦ;͔ͤͦ ͔͔͔͙͔ͦͨͪ͒ͤ͡ ͔͙ͫͦ͒ͪ͗͊ͤΎ ͙͎͙͋ͦͦ͡;͔͙ͫ͟ ͙͍͊ͭͤ͟·ͻ 

͍͔΅͔͍ͫͭΣ ͔͔͙ͫͭͨͤ ;͙ͫͭͦͭ·Σ ͔͔͚ͨͦ͊͊ͭ͘͟͡ ͍͙͊͗ͤͦͫͭ͡Σ ͍͙͙ͪ͊ͫͭͦͪͣͦͫͭ ͙ ͙ͫͭ͊͋͡Έ͙ͤͦͫͭΦ ˽ͪͦ͒ͦ͗͊͡ΌͭͫΎ 

͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͨͦ ͔ͪ͊ͪ͊͋ͦͭ͘͟ ͙ͦͨͭͣ͊͡Έͤ·ͻ ͔͍ͣͭͦ͒ͦ ͙͙ͫͭ͊͋͊͘͡ͼ͙͙ ͨͪͦ͒ͯͭ͊͟Σ ͔͍ͨͪ͒ͦͭͪ͊΅͊Ό΅͙ͻ 

͙͔͔͙͔ͣͤͤ͘ ͫͭͪͯͭͯͪ͟· ͙ ͙͍͙͊ͭͤͦͫͭ͟ ͔͙͔͙͚ͫͦ͒ͤͤ ͙ͨͪ ͻ͔͙͙ͪ͊ͤͤΦ 

˽͍ͦ·΄͔͔ͤͤͦ ͍͙͙͔ͤͣ͊ͤ ͔ͯ͒͡Ύ͔ͭͫΎ ͙ ͔ͪ͊ͪ͊͋ͦͭ͘͟ ͍ͤͦ·ͻ ͔͍͔͊ͪͫͭͤͤ͟͡·ͻ ͺͦͪͣ ͤ͊ ͍͔ͦͫͤͦ 

Ή͍ͫͭͪ͊ͭͦ͟͟ ͙͙ͨ͊͗ͭͤ͊͟Φ ˽ͦͪͦ΄ͦͦ͋ͪ͊ͤ͘͟·͚ Ήͫͭͪ͊ͭ͟͟ ͤ͊͘;͙͔ͭ͡Έͤͦ ͪ͊ͫ΄͙ͪΎ͔ͭ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͔͎ͦ 

͙͔͔͙ͨͪͣͤͤΎΥ ͦͤ ͔͎ͦ͟͡ ͍͍͙ͦ͒ͭͫΎ ͍ ͍ͫͦͫͭ͊ ͔ͭ͊͋ͭͦ͟͡Σ ͊ͨͫͯ͟͡Σ ͎ͪ͊ͤͯ͡Σ ͊ ͔ͭ͊͗͟ ͺͯͤ͟ͼ͙ͦͤ͊͡Έͤ·ͻ ͙ͨ΅͔͍·ͻ 

͍ͨͪͦ͒ͯͭͦ͟Φ ̏ͭͦ ͔͔͒͊ͭ͡ ͫͯͻ͚ͦ Ήͫͭͪ͊ͭ͟͟ ͯ͒ͦ͋ͤ·ͣΣ ͙ͫͭ͊͋͡Έͤ·ͣ ͙ ͍͔͍ͦͫͭͪ͋ͦ͊ͤͤ·ͣ ͨͪͦ͒ͯͭͦͣ͟ ͒͡Ύ 

͍͎ͣ͊ͫͫͦͦͦ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘Φ 

˿͔͎ͦ͒ͤΎ ͙͙ͨ͊͗ͭͤ͟ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭͫΎ ͊͟͟ ͔͔͙͍͔ͨͪͫͨͭͤͦ͟ ͫ·ͪΈ͖ ͒͡Ύ ͙ͫͦ͒͊ͤ͘Ύ ͺ͙͔͍ͭͦͨͪͨ͊ͪ͊ͭͦΣ 

ͦ͊͘͟·͍͊Ό΅͙ͻ ͔͙ͣͭ͊͋ͦ͡;͔͙͚ͫ͟Σ ͎ͦͪͣͦͤ͊͡Έͤ·͚ ͙ ͙͙͊ͤͭͦͫ͒͊ͤͭͤ͟·͚ Ήͺͺ͔ͭ͟·Φ ˤ·͙͚ͫͦ͟ ͙͔͔ͤͭͪͫ ͟ 

͒͊ͤͤͦͣͯ ͔͙ͪ͊ͫͭͤΌ ͍ͫΎ͊ͤ͘ ͫ ͍͔͙ͯ͡;͔͙͔ͤͣ ͖͙ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤͦͫͭ ͔͍͙͚͊͋ͦ͊ͤ͘͡ ͔ͦ͋ͣͤ͊ ͍͔΅͔͍ͫͭΣ ͔͔ͨͪ͗͒ 

͍͔͎ͫͦ ͫ͊ͻ͎͊ͪͤͦͦ ͙͔͒͊͋ͭ͊ ͍͎ͭͦͪͦͦ ͙ͭͨ͊Σ ͊ ͔ͭ͊͗͟ ͔͔ͫͪ͒;ͤͦ-͙ͫͦͫͯ͒ͫͭ·ͻ ͙ ͍͙͔ͦͫͨ͊ͭ͡͡Έͤ·ͻ ͎͙͚ͨ͊ͭͦͦ͡Φ 

˾͙͔͊ͫͭͭ͡Έͤ·͔ Ήͫͭͪ͊ͭ͟͟· ͔͔ͦ͋ͫͨ;͙͍͊Όͭ ͣΎ͎͔ͦ͟Σ ͺ͙͙͎͙ͦͦ͘͡;͔ͤͦ ͍͔͚͍͙͔ͦ͒ͫͭ͘ ͤ͊ ͎͙ͦͪ͊ͤͣ͘ ͙ ͦ͋͊͒͊͡Όͭ 

͙͙ͣͤͣ͊͡Έͤ·͙ͣ ͨͦ͋ͦ;ͤ·͙ͣ Ήͺͺ͔͙ͭ͊ͣ͟Σ ;ͭͦ ͦ͋ΆΎͫͤΎ͔ͭ ͪ͊ͫͭͯ΅ͯΌ ͍͔͍ͦͫͭͪ͋ͦ͊ͤͤͦͫͭΈ 

ͺ͙͔͔͍͙ͭͦͭͪ͊ͨͭ;͔͙ͫ͟ͻ ͔͍ͫͪ͒ͫͭΦ 

˿͙ͯͣͣͪͯΎ ͙͔͔ͦ͗ͤͤͦ͘͡Σ ͍͔͔ͫͦͪͣͤͤ·͔ ͨͦ͒ͻͦ͒· ͟ ͔͔͔ͨͪͪ͊͋ͦͭ͟ ͔ͫͣΎͤ ͙͙ͨ͊͗ͭͤ͊͟ ͍ͨͦͦ͘͡ΎΌͭ 

ͨͦͯ͡;͊ͭΈ ͊͟;͔͍͔ͫͭͤͤ·͔ ͫͯͻ͙͔ Ήͫͭͪ͊ͭ͟͟·Σ ͦ͋͊͒͊͡Ό΅͙͔ ͍·͚ͫͦͦ͟ ͙͎͙͋ͦͦ͡;͔͚ͫͦ͟ ͼ͔ͤͤͦͫͭΈΌΦ 

˨͊͡Έ͔͚ͤ΄͙͔ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͒ͦ͗ͤ͡· ͋·ͭΈ ͍͔ͤ͊ͨͪ͊ͤ͡· ͤ͊ ͙͙ͦͨͭͣ͊͘ͼ͙Ό ͔ͭͻ͎͙ͤͦͦ͡;͔͙ͫ͟ͻ ͔͍ͨ͊ͪ͊ͣͭͪͦΣ 

ͣ͊ͫ΄͙͍͙͔ͭ͊͋ͪͦ͊ͤ ͍͔͔ͫͦͪͣͤͤ·ͻ ͔͍ͣͭͦ͒ͦ ͙ ͪ͊ͪ͊͋ͦͭͯ͘͟ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ ͒ͦͫͭͯͨͤ·ͻ ͙ Ή͎͙ͦͦ͟͡;͔͙ͫ͟ 

͔͋ͦͨ͊ͫͤ͘·ͻ ͙͍͍͔ͨͪͦͦ͒ͫͭͤͤ͘·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡Φ ˴͙ͦͣ͋ͤ͊ͼ͙Ύ ͙͍ͤͤͦ͊ͼ͙ͦͤͤ·ͻ ͔͍ͣͭͦ͒ͦ Ήͫͭͪ͊͟͟ͼ͙͙ ͙ 

΅͊͒Ύ΅͙ͻ ͍ͫͨͦͫͦ͋ͦ ͫͯ΄͙͟ Ύ͍͡Ύ͔ͭͫΎ ͟͡Ό;ͦͣ ͟ ͪ͊ͫ΄͙͔͙ͪͤΌ ͙͔͔͙ͨͪͣͤͤΎ ͙͙ͨ͊͗ͭͤ͊͟ ͍ ͔͙ͣ͒ͼ͙͔ͤ ͙ 

ͨͪͦͣ·΄͔͙ͤͤͦͫͭ͡Φ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

1. ˥ͯͨͭ͊ ˢΦΣ ˴ͯͣ͊ͪ ˾Φ ˣ͙͎͙ͦͦ͡;͔͙ͫ͟ ͙͍͊ͭͤ͟·͔ ͔ͦͣͨͦͤͤͭ͟· ͔ͫͣΎͤ ͙͙ͨ͊͗ͭͤ͊͟ ͙ ͙ͻ ͔͔͍͙ͭͪ͊ͨͭ;͔͙͚ͫ͟ 

͔ͨͦͭͤͼ͙͊͡ κκ Phytotherapy Research. τ 2021. 

2. Chemat F., Abert-±ƛŀƴ aΦ ˿͍͔͔ͦͪͣͤͤ·͔ ζ͔͖ͤ͘͡·͔η ͔ͣͭͦ͒· Ήͫͭͪ͊͟͟ͼ͙͙ ͙ͨͪͪͦ͒ͤ·ͻ ͔͙͔͙͚ͫͦ͒ͤͤ κκ 

Food Chemistry. τ 2019. 

3. tŀǘŜƭ YΦ ͔́ͻ͎͙͙ͤͦͦ͡ ͫͯ΄͔͙ͤΎ ͙͔ͪ͊ͫͭͭ͡Έͤ·ͻ Ή͍ͫͭͪ͊ͭͦ͟͟Υ ͍͔͙͔ͫͪ͊ͤͤ ͔͍ͣͭͦ͒ͦ κκ Journal of Herbal 

Technology. τ 2022. 

ϭx ͔͙͔͍ͪ͒ ˢΦˢ., 2025 
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̂˨˴ тпΦум 

˴͙͍ͪ;͙͍ͦ͊͟ ˢ͙ͤ͊ͫͭ͊ͫΎ ˤ͙͍͍͊͒ͫ͊ͦͤ͊͡͡Σ 

˥͔͙͚ͪͦ͒ͤͤͫ͟ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͙͍͔͙͔ͯͤͪͫͭͭ ͙͔͙ͣͤ ͙̒ͤ͟ ˴ͯͨ͊͡· 

͎Φ ˥ͪͦ͒ͤͦΣ ˣ͔͊ͪͯͫ͡Έ 

˹͊ͯ;ͤ·͚ ͍͙͔ͪͯͦͦ͒ͭ͟͡ΈΥ ͔͔͎͍͙̊ͦ͡; ˹͊ͭ͊͡ΈΎ ˸͙͍͊ͫͣͦͤ͊͟ 

 

˶ˢ˿́˻̉˴ˢ ˴ˢ˴ ˿ˮ˸ˤ˻˶Υ ˿˩˸ˢ˹́ˮ̉˩˿˴ˮ˩ ˢ˿˽˩˴́̍ ˤ ˶ˮ́˩˾ˢ́̂˾˩ ˾ˢ˭˹̍̆ ˹ˢ˾˻˨˻ˤ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

ˤ ͫͭ͊ͭΈ͔ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭͫΎ ͊ͫͭͦ͡;͊͟ ͊͟͟ ͙͍ͫͣͦ͡Σ ͦͭͦͪ͟·͚ ͍͔ͫͭͪ;͔͊ͭͫΎ ͍ ͙͔͔ͭͪ͊ͭͯͪ͡ ͙ ͙͔͔ͣͭ 

͍͒͊ͤΌΌ ͙͙ͫͭͦͪΌ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘ΎΦ ˹͊ ͙͔͔ͨͪͣͪ ͙͔ͭͪ͊ͭͯͪ͡· ˨͔͍͔͚ͪͤ ˥͔ͪͼ͙͙Σ ˿͔͔͍͔͍ͪ͒ͤͦ͟ΈΎΣ Ήͨͦͻ͙ 

͙ͪͦͣ͊ͤͭͣ͊͘ ͙ ͙͍͙ͫͣͦͣ͊͘͡Σ ͙ͪͯͫͫ͟ͻ ͙ ͔͙͋ͦͪͯͫͫ͟͡ͻ ͍͍͊ͭͦͪͦ ͨͦ͊͊ͤͦ͘͟Σ ;ͭͦ ͊ͫͭͦ͡;͊͟ ͊ͫͫͦͼ͙͙͔ͪͯͭͫΎ ͫ 

͙ͪ͊͘͡;ͤ·͙ͣ ͼ͔ͤͤͦͫͭΎ͙ͣ ͙ ͙͔͒Ύ͙ͣ ͍ ͍͙͙͙͊ͫͣͦͫͭ͘ ͦͭ Ήͨͦͻ͙ ͙ ͯ͟͡Έ͎ͭͯͪͤͦͦ ͔ͦͤͭͫͭ͊͟͟Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡: 

͊͡ ͫͭͦ;͊͟Σ ͙͍ͫͣͦ͡Σ ͔͙ͫͣ͊ͤͭ;͔͙͚ͫ͟ ͔͊ͫͨͭ͟Σ ͙͔ͭͪ͊ͭͯͪ͊͡. 
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SWALLOW AS A SYMBOL: SEMANTIC ASPECTS IN THE LITERATURE OF DIFFERENT PEOPLES 

 

Abstract 

This article examines the swallow as a symbol found in literature and with a long history of use. Using 

examples from the literature of Ancient Greece, the Middle Ages, the Romantic and Symbolist periods, and 

Russian and Belarusian authors, it is shown that the swallow is associated with various values and ideas 

depending on the era and cultural context. 
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˹͔ ͔ͤ͊ͭ͘ ͊ͫͭͦ͡;͊͟Σ ͊͟͟ ͎ͣͤͦͦ 

˿͙ͭͻ͍ͦ ͔͚ ͍ͫͦ͟͡Έ͘Έ ͍ͨͦͫΎ΅͔ͤͦΧ 

                         ˢΦ˶͔͚͔͍͙ͪͦ͘; ώ1] 

 

˶͊ͫͭͦ;͊͟ ͊͟͟ ͙͍ͫͣͦ͡ ;͊ͫͭͦ ͍͔ͫͭͪ;͔͊ͭͫΎ ͍ ͙͔͔ͭͪ͊ͭͯͪ͡ ͙ ͙͔͔ͣͭ ͍͒͊ͤΌΌ ͙͙ͫͭͦͪΌ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘ΎΦ 

͙̂ͤ͊͟͡ΈͤͦͫͭΈ ͊ͫͭͦ͡;͙͟Σ ͊͟͟ ͙ͨͭͼ·Σ ͊͘͟͡Ό;͔͊ͭͫΎ ͍ ͔͖ ͙ͫ͟͡Ό;͙͔ͭ͡Έͤ·ͻ ͔ͭͤ͡·ͻ ͫͨͦͫͦ͋ͤͦͫͭΎͻΣ 

͔͍͔͙ͣ͊ͤͪͤͤͦͫͭ ͙ ͊͒͊ͨͭ͊ͼ͙͙ ͟ ͙͙͗ͤ͘ ͍ ͍ͦ͒ͯ͘ͻ͔Σ ͊ ͔ͭ͊͗͟ ͍ ͔͖ ͔͙͙ͯͣͤ ͙ͫͭͪͦͭΈ ͎͔ͤ͒͊͘ ͙͘ ͎͙ͤ͡· ͙ ͎ͪΎ͙͘Φ 

ˤ ͙ͦͭ͡;͙͔ ͦͭ ͎͙ͣͤͦͻ ͎͙͒ͪͯͻ ͙ͨͭͼΣ ͊ͫͭͦ͡;͊͟ ͔͔ͯͣͭ ͍ͦͦ͟͡ ͍͙ͦͭ͡Έ ͔ͤ͊ͫͦͣ͟·ͻ ͤ͊ ͔ͭͯ͡Σ ͙ͨͪ͊ͭ͟;͔͙ͫ͟ ͔ͤ 

͍ͨͪͦͦ͒Ύ ͍͔͔͙ͪͣͤ ͤ͊ ͔͔ͣ͘͡Σ ͎͔͒ ͔͔͍͙͎͔ͨͪ͒͊ͭͫΎ ͔ͤͯ͟͡Ό͔͗Φ ˾͔͙͔͊ͫͨͦͦ͗ͤ͡ ͙ͻ ͎͔ͤ͒͘ ͪΎ͒ͦͣ ͫ ͙͗͡Έ͔ͣ 

;͔͍͔ͦ͊͟͡ ͍·͘·͍͔͊ͭ ͯ ͡Ό͔͚͒ ͙͔ͨͦͦ͗ͭ͡͡ΈͤͯΌ Ήͣͦͼ͙ͦͤ͊͡ΈͤͯΌ ͔ͪ͊͟ͼ͙ΌΣ ;͍͍ͯͫͭͦ ͍͔͍͔͙ͦͭͭͫͭͤͤͦͫͭ ͙ 

͙͍ͨͪΎ͙͊ͤͤͦͫͭ͘ ͟ Ή͙ͭͣ ͍͔͒ͦͪ;͙͍·ͣ ͙ͨͭͼ͊ͣ ώнΣ ͫΦ олфϐΦ 

ˤ ˨͔͍͔͚ͪͤ ˥͔ͪͼ͙͙ ͊ͫͭͦ͡;͊͟ ͊ͫͫͦͼ͙͙͍ͪͦ͊͊ͫ͡Έ ͫ ͎͙͔͚͋ͦͤ ͡Ό͍͙͋ ˢͺ͙͚ͪͦ͒ͭͦΦ ˤ ͙͔͔ͭͪ͊ͭͯͪ͡ ͎ͭͦͦ 

͍͔͔͙ͪͣͤ ͊ͫͭͦ͡;͊͟ ͎ͣͦ͊͡ ͙͍͙͙͍ͫͣͦͪͦ͊ͭ͘͡Έ ͪ͊ͫͦͭͯ͟Σ ͡Ό͍͋ͦΈ ͙ ͔͍͔͗ͤͫͭͤͤͦͫͭΈΦ ˤ ͔͍͔͎͔͒ͪͤͪ;͔͚ͫͦ͟ 

͙ͣͺ͎͙͙ͦͦ͡ ͊ͫͭͦ͡;͊͟ ͔ͤ Ύ͍͡Ύ͔ͭͫΎ ͼ͔ͤͭͪ͊͡Έͤ·ͣ ͔͔ͨͪͫͦͤ͊͗ͣΣ ͤͦ ͯ ͔͔ͤ ͔ͫͭΈ ͍͙ͫͦ ͊ͫͫͦͼ͙͊ͼ͙͙ ͙ 

͙͙ͯͨͦͣͤ͊ͤΎ ͍ ͙ͪ͊͘͡;ͤ·ͻ ͙ͣͺ͊ͻΦ  
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ˤ ͙͊ͤͭ;͚ͤͦ ͙ͣͺ͎͙͙ͦͦ͡ ͍͔͍ͨͪ·͔ ͦ͋ͪ͊͘ ͊ͫͭͦ͡;͙͟ ͍͔ͫͭͪ;͔͊ͭͫΎ ͍ ͙ͣͺ͔ ͦ ͔ͫͫͭͪ͊ͻ ˽͔ͪͦͤ͟ ͙ 

͙͔͔̅ͦͣ͡͡Φ ͙͔̅ͦͣ͊͡͡Σ ͒ͦ;Έ ͼ͊ͪΎ ˢͺ͙ͤΣ ͋·͊͡ ͍ ͎ͦͫͭΎͻ ͯ ͍͔͚ͫͦ ͔ͫͫͭͪ· ˽ͪͦͤ͟·Σ ͔͗ͤ· ͼ͊ͪΎ ͔͔́ͪΎΦ ͔͔͚́ͪ 

͍͔͎ͨͦ͒ͪ ͙͔̅ͦͣͯ͡͡ ͙͙ͤ͊ͫ͡Ό ͙Σ ;ͭͦ͋· ͫͪ͟·ͭΈ ͍͔ͫͦ ͔͔͙͔ͨͪͫͭͯͨͤ͡Σ ͍·͍ͪ͊͡ ͯ ͔͔ͤ Ύ͘·͟Φ ͙͔̅ͦͣ͊͡͡ 

ͪ͊ͫͫ͊͊͊͘͟͡ ͦ͋ Ήͭͦͣ ͔͔ͫͫͭͪ ͍·΄͙͍͚ͦ͟ ͤ͊ ͙ͭ͊ͤ͟Φ ˾͊͘ΆΎ͔ͪͤͤ͊Ύ ˽ͪͦͤ͊͟ ͙ͯ͋͊͡ ͍͔͎ͫͦͦ ͫ·ͤ͊ ͦͭ ͔͔́ͪΎΣ ˮ͙ͭͫ͊Σ 

͙ ͙ͤ͊ͦͪͣ͊͟͡ ͣͯ͗͊ ͔͎ͦ ͣΎͫͦͣΦ ˭͔͍ͫ ͔͍͙ͨͪͪ͊ͭ͡ ͙͔̅ͦͣͯ͡͡ ͍ ͊ͫͭͦ͡;ͯ͟Σ ˽ͪͦͤͯ͟ ς ͍ ͍ͫͦͦ͡ΈΎΣ ͊ ͔͔́ͪΎ ς ͍ 

ͯ͒ͦ͒͊ ώоΣ ͫΦ ммϐΦ 

ˤ ͔͍͔͎͔͒ͪͤͪ;͔͚ͫͦ͟ ͙ͣͺ͎͙͙ͦͦ͡ ͊ͫͭͦ͡;͊͟ ͙͎ͤͦ͒͊ ͊ͫͫͦͼ͙͙͍ͪͦ͊͊ͫ͡Έ ͫ ͎͙͔͚͋ͦͤ ͡Ό͍͙͋ ͙ ͪ͊ͫͦͭ͟· 

ˢͺ͙͚ͪͦ͒ͭͦΦ ˤ ͔ͤͦͭͦͪ͟·ͻ ͙͙ͫͭͦͪΎͻ ͊ͫͭͦ͡;͊͟ ͫ;͙ͭ͊͊ͫ͡Έ ͙ͨͭͼ͔͚Σ ͍ͫΎ͚͊ͤͤͦ͘ ͫ ͯ͟͡Έͭͦͣ ˢͺ͙ͪͦ͒ͭ· ͙ 

͙͍͙͙͍ͫͣͦͪͦ͊͊͘͡͡ ͪ͊ͫͦͭͯ͟ ͙ ͡Ό͍͋ͦΈΦ ˤ ͦ͒ͤͦͣ ͙͘ ͙ͣͺ͍ͦ ͊ͫͭͦ͡;͊͟ Ύ͍͡Ύ͔ͭͫΎ ͙ͦ͋ͦͣ͟͡ ˭͔͍ͫ͊Σ ͍͔ͪͻ͍͎ͦͤͦͦ 

͎͋ͦ͊ ˻͙ͣͨ͊͡Σ ͦͭͦͪ͟·͚ ͙ͦ͋ͪ͊ͭͫ͡Ύ ͍ Ήͭͯ ͙ͨͭͼͯΣ ;ͭͦ͋· ͫͪ͟·ͭΈͫΎ ͦͭ ͔͔͍͙ͨͪͫ͒ͦ͊ͤ͡ΎΦ ̏ͭͦͭ ͙ͣͺ ͔ͣͦ͗ͭ 

͊ͫͫͦͼ͙͙͍ͪͦ͊ͭΈͫΎ ͫ ͍ͦͦͫͭ͟͡ΈΌΣ ͔͙͔ͯͣͤͣ ͨͪΎͭ͊ͭΈͫΎ ͙͙͡ ͔ͨͪͦ͋ͪ͊͗͊ͭΈͫΎΦ ˤ ͔ͤͦͭͦͪ͟·ͻ ͍͔͙ͪͫΎͻ ͙ͣͺ͊ ͦ 

˽͔͔ͪͫͺ͔ͦͤΣ ͒ͦ;͔͙ͪ ͎͙͙͋ͦͤ ˨͔͔ͣͭͪ·Σ ͊ͫͭͦ͡;͊͟ ͙͔ͯͨͦͣͤ͊ͭͫΎ ͊͟͟ ͙ͨͭͼ͊Σ ͦͭͦͪ͊͟Ύ ͎ͨͦͣͦ͊͡ ˨͔͔͔ͣͭͪ ͚͙ͤ͊ͭ 

͍ͫͦΌ ͒ͦ;Έ ͔ͨͦͫ͡ ͔͔ ͨͦͻ͙΅͔͙ͤΎ ͍ ͔ͨͦ͒ͣͤ͘·͚ ͙ͣͪΦ ˶͊ͫͭͦ;͊͟ ͍ Ήͭͦͣ ͔͔ͦͤͭͫͭ͟͟ ͔ͣͦ͗ͭ ͙͍͙͙͍ͫͣͦͪͦ͊ͭ͘͡Έ 

ͨͦͣͦ΅Έ ͙ ͍͔ͪͤͦͫͭΈΦ 

̆ͦ ͭΎ ͊ͫͭͦ͡;͊͟ ͔ͤ Ύ͍͡Ύ͔ͭͫΎ ͎͍͊ͤ͡·ͣ ͎͔͔ͪͦͣ ͙ͣͺ͍ͦ ˨͔͍͔͚ͪͤ ˥͔ͪͼ͙͙Σ ͔͔ ͙͙ͯͨͦͣͤ͊ͤΎ ͙ ͊ͫͫͦͼ͙͊ͼ͙͙ 

ͫ ͙ͪ͊͘͡;ͤ·͙ͣ ͔͍͙͋ͦ͗ͫͭ͊ͣ ͙ ͫͦ͋·͙ͭΎ͙ͣ ͎͙ͣͦ͡ ͙͍ͨͪ͒͊͊ͭΈ ͔͚ ͔͔͔ͦͨͪ͒ͤͤ͡·͔ ͙͍͙ͫͣͦ͡;͔͙͔ͫ͟ ͤ͊͘;͔͙ͤΎ 

͍ ͙ͣͺ͎͙ͦͦ͡;͔ͫͦͣ͟ ͔͔ͦͤͭͫͭ͟͟Φ 

ˤ ͙͔͔ͭͪ͊ͭͯͪ͡ ˿͔͙ͪ͒ͤͻ ͍͔͍ͦ͟ ͡ ͊ͫͭͦ;͊͟ ;͊ͫͭͦ ͙ͯͨͦͣͤ͊͊ͫ͡Έ ͊͟͟ ͙͍ͫͣͦ͡ ͍͔ͫͤ· ͙ ͍͔͙ͦͪͦ͗͒ͤ͘Ύ ͔ͨͦͫ͡ 

͙ͣ͘·Φ ˻ͤ͊ ͔ͭ͊͗͟ ͎ͣͦ͊͡ ͙͍͙͙͍ͫͣͦͪͦ͊ͭ͘͡Έ ͍͔ͪͤͦͫͭΈ ͙ ͔ͤ͊͒͗͒ͯΦ ˤ ͔͔͍͔͍͚ͫͪ͒ͤͦͦ͟ ͙͔͔ͭͪ͊ͭͯͪ͡ ͙͍͙ͫͣͦ͊͟͡ 

͊ͫͭͦ͡;͙͟ ͋·͊͡ ΄͙ͪͦͦ͟ ͙ͫͨͦ͡Έ͍ͦ͊ͤ͊͘ ͙ͪ͊͘͡;ͤ·͙ͣ ͍͙͊ͭͦͪ͊ͣ ͒͡Ύ ͔͔ͨͪ͒͊;͙ ͙ͪ͊͘͡;ͤ·ͻ ͤ͊͘;͔͙͚ͤ ͙ ͙͔͚͒Φ 

˨͔͊ͤͭ ˢ͙͎͡Έ͔͙ͪ όмнсрς132мύΣ ͙ͭ͊͡ΈΎ͙͚ͤͫ͟ ͨͦΉͭΣ ͍ ͍͔ͫͦͣ ͔͙ͤ͊ͣͤͭͦͣ͘ ͙͍͔͔͙͙ͨͪͦ͒ͤ͘ 

ζˣ͔͍͔ͦ͗ͫͭͤͤ͊Ύ ͔͙ͦͣ͒͟Ύη ͙͔ͯͨͦͣͤ͊ͭ ͊ͫͭͦ͡;ͯ͟Φ ˤ ;͙͊ͫͭͤͦͫͭΣ ͊ͫͭͦ͡;͊͟ ͙͍͙͙͔ͫͣͦͪͯͭ͘͡ ͙͙͔͙͔ͨͪ͋͗ͤ͡ 

͍͔ͫͤ· ͙ ͍͔͙͔ͦ͋ͤͦͤ͡ ͔ͨͦͫ͡ ͙ͣ͘· ͍ ͔͎ͦ ͙͙͙ͦͨͫ͊ͤ ͙͙͙̉ͫͭ͡΅͊ ώпϐΦ 

ˬ͊ͤ ͔͒ ˶͊ͺ͔ͦͤͭͤ όмснмςмсфрύΣ ͺͪ͊ͤͼ͙͚ͯͫ͘͟ ͙͔ͨͫ͊ͭ͡ΈΣ ͙ͫͨͦ͡Έ͍ͦ͊͘͡ ͙͍͙ͫͣͦͯ͟͡ ͊ͫͭͦ͡;͙͟ ͍ ͍͙ͫͦͻ 

͋͊ͫͤΎͻΦ ˹͙͔͊ͨͪͣͪΣ ͍ ͔͋͊ͫͤ ζ˶͊ͫͭͦ;͊͟ ͙ ͙ͨͭ;͙͟η ͊ͫͭͦ͡;͊͟ ͔ͣͦ͗ͭ ͙͍͙͙͍ͫͣͦͪͦ͊ͭ͘͡Έ ͔͎ͦͣ͟͡·͙͔ͫ͡ ͙͙͡ 

͔͍͙͙ͤ͊ͫͣͦͫͭ͘Έ ώрϐΦ 

˨͔͙͗ͪͅͅ ͔̉ͦͫͪ όмопоς1400), ͊ͤ ͎͙͚͙͚ͫ͟͡ ͨͦΉͭ, ͙ͫͨͦ͡Έ͍ͦ͊͘͡ ͙͍͙ͫͣͦͯ͟͡ ͊ͫͭͦ͡;͙͟ ͍ ͍͔ͫͦͣ 

͔͙ͤ͊ͣͤͭͦͣ͘ ͙͍͔͔͙͙ͨͪͦ͒ͤ͘ ζ˴͔͔͔͙͚͙͔ͤͭͪ͋ͪͫ͟ ͪ͊ͫͫ͊͘͟·ηΦ ˤ ͦ͒ͤͦͣ ͙͘ ͍ͪ͊ͫͫ͊ͦ͘͟ ͊ͫͭͦ͡;͊͟ 

͙͍͙͙͔ͫͣͦͪͯͭ͘͡ ͍ ͍ͦͪ͊͘΅͔͙͔ͤ ͚͒ͦͣͦ ͙͙͡ ͍͔ͪͤͦͫͭΈ ώсΣ ͫΦ онсϐΦ 

ˤ ͙͔͔ͭͪ͊ͭͯͪ͡ Ήͨͦͻ͙ ͙ͪͦͣ͊ͤͭͣ͊͘Σ ͯ͟͡Έͭͯͪͤͦͣ ͔ͭ;͔͙͙ͤ ͦͤ͟ͼ͊ ·±LLL ς ͔͍͚ͨͪͦ ͍͙ͨͦͦͤ͡· ·L· ͍͍ΦΣ 

͊ͫͭͦ͡;͊͟ ;͊ͫͭͦ ͙ͫͨͦ͡Έ͍ͦ͊͊ͫ͘͡Έ ͊͟͟ ͙͍ͫͣͦ͡ ͍ͫͦ͋ͦ͒·Σ ͔ͨͯͭ΄͔͍͙͚ͫͭ ͙ ͙͔͍͒͊ͦ͡Φ ˻ͤ͊ ͎ͣͦ͊͡ 

͊ͫͫͦͼ͙͙͍ͪͦ͊ͭΈͫΎ ͫ ͔͔͙͔ͫͭͪͣͤͣ͡ ͟ ͍ͤͦ·ͣ ͎͙ͦͪͦͤͭ͊ͣ͘ ͙ ͍͍ͦ͘·΄͔ͤͤ·ͣ ͙͔͒ΎͣΦ ́͊͟Σ ˨͗ͦͤ ˴͙ͭͫ όмтфрς

мунмύΣ ͎͙͚͙͚͊ͤͫ͟͡ ͨͦΉͭΣ ͙ͫͨͦ͡Έ͍ͦ͊͘͡ ͦ͋ͪ͊͘ ͊ͫͭͦ͡;͙͟ ͍ ͍͙ͫͦͻ ͙ͫͭͻ͍͔͙ͦͭͦͪͤΎͻΣ ͍ ͭͦͣ ;͙͔ͫ͡ ͍ ͦ͒ͤͦͣ ͙͘ 

ͫ͊ͣ·ͻ ͙͍͔ͫͭͤ͘·ͻ ͔͎ͦ ͙͍͔͔͙͚ͨͪͦ͒ͤ͘ ς ζ˶͊ͫͭͦ;͊͟ηΦ ˨͡Ύ ˴͙ͭͫ͊ ͊ͫͭͦ͡;͊͟ ͋·͊͡ ͔ͤ ͨͪͦͫͭͦ ͙ͨͭͼ͔͚Σ ͤͦ ͙ 

͙͍ͫͣͦͦͣ͡ ͍͍ͦͪ͊͘΅͔͙ͤΎ ͍͔ͫͤ· ͙ ͔ͭ͊͡Σ ͊ ͔ͭ͊͗͟ ͯͻͦ͒Ύ΅͔͚ ͙͙͗ͤ͘Φ ̏ͭͦͭ ͦ͋ͪ͊͘ ͦͤ ͙ͫͨͦ͡Έ͍ͦ͊͘͡ ͒͡Ύ 

͔͔ͨͪ͒͊;͙ ;͍͍ͯͫͭ͊ ͤͦͫͭ͊͡Έ͎͙͙ ͙ ͋·͔ͫͭͪͦͭ;͙ͤͦͫͭ ͍͔͔͙ͪͣͤ ώтϐΦ 

ˤ ͙͔͔ͭͪ͊ͭͯͪ͡ ͙͍͙ͫͣͦͣ͊͘͡Σ ͙͎͒ͦͫͭ΄͔͚ ͪ͊ͫͼ͍͔ͭ͊ ͤ͊ ͔͔ͪͯ͋͗ ·L·ς·· ͍͍ΦΣ ͊ͫͭͦ͡;͊͟ ͎ͣͦ͊͡ 

͍͙͙ͦͫͨͪͤͣ͊ͭΈͫΎ ͊͟͟ ͙͍ͫͣͦ͡ ͒ͯͻ͍͙ͦͤͦͫͭΣ ͍͍ͦ͘·΄͔͙ͤͤͦͫͭ ͙ ͙͙ͣͫͭͼ͙ͣ͊͘Φ ˩͔ ͙͔͙ͦ͋ͪ͊͗ͤ͘Ύ ͎͙ͣͦ͡ ͔͙ͤͫͭ 

͎͙͔ͯ͋ͦ͟͡ ͙͍͙ͫͣͦ͡;͔͙͔ͫ͟ ͤ͊͘;͔͙ͤΎ ͙ ͚ͭ͊ͤ·͔ ͙ͨͦͫ͊ͤ͡ΎΦ ˹͙͔͊ͨͪͣͪΣ ˢͺ͙͚͊ͤ͊ͫ ͔̅ͭ ͍ ͙ͫͭͻ͍͔͙͙ͦͭͦͪͤ 

ζ˶͊ͫͭͦ;͙͟η ͍͙͍ͫͪ͊ͤ͊͡ ͔͔ ͫ ͙͔͚ͣͦͤ͡Σ ͍ͦͫͻ͙΅͊ΎͫΈ ͔͔ ͔ͨͦͭͦͣ͡Υ 

ˤͦͭ ͔ͨͦͤͫ͊ͫ͡Έ ͙ ͊͘;͔͙ͪͭ͊͡Σ ς 

ˮ ͫͭͪ͊΄ͤͦΣ ;ͭͦ͋· ͎͊͒͡Έ ͔ͫͭ͊͟͡ 

˿͙ͭͻ͙͔͚ ;͚ͯ͗͒ͦ ͔ͤ ͫͻ͍͙͊ͭ͊͡ 

˸͙͔͍͙͎ͦͤ͒ͤͦͦ͡ ͪ͟·͊͡ ώуΣ ͫΦ нлфϐΦ 

˶͊ͫͭͦ;͊͟ ͋ͦ͡Έ΄͔ ͎͙͒ͪͯͻ ͙ͨͭͼ ͙ͭͪ͊͒ͼ͙ͦͤͤͦ ͍ͫΎ͊ͤ͊͘ ͫ ͒ͯ΄͚ͦΣ ͙ ͔͙ͫ͡ ͙ͨͦͣͤͭΈ ͦ͋ ͙ͦͭ͡;͙͔ͭ͡Έ͚ͤͦ 
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͚ͪͯͫͫͦ͟ ζ͒ͯ΄͔͍͙ͤͦͫͭηΣ ͭͦ ͔ͨͦ͊͗ͭͫ͟Ύ ͔ͤͫͯ͡;͚͊ͤ·ͣΣ ;ͭͦ ͙͔ͣͤͤͦ ͊ͫͭͦ͡;͊͟ ͫ ͚ͭ͊ͦ͟ ͔ͤ͗ͤͦͫͭΈΌ ͙ 

΅͔͒ͪͦͫͭΈΌ ͍͔ͦͫͨͭ͊ ͍ ͙ͫͭͻ͊ͻ ͙ͪͯͫͫ͟ͻ ͨͦΉ͍ͭͦ ς ˥ ͍͙͊ͪ͡· ˨͔͍͙ͪ͗͊ͤ͊Σ ˢͤͭͦͤ͊ ˨͔͡Έ͍͙͎͊Σ ˹͙ͦ͊͟͡Ύ ˥͔͙ͤ͒;͊Σ 

ˢͨͦͦͤ͊͡͡ ˸͚͍͊ͦ͊͟Σ ˢͺ͙͊ͤ͊ͫΎ ͔̅ͭ͊Σ ˤ͙͍͊͒ͫ͊͊͡͡ ͔͍͙̆ͦ͒͊ͫ;͊Σ ˻͙ͫͨ͊ ˸͔͊ͤ͒͡Έ΄ͭ͊ͣ͊Σ ˤ͙͙͊͒ͣͪ͊͡ 

˹͍͊͋ͦͦ͊͟Σ ˹͙ͦ͊͟͡Ύ ˭͊͋ͦͦ͡ͼ͎ͦͦ͟Σ ˢ͔͙ͪͫͤΎ ͍͎́͊ͪͦͫͦͦ͟͟Σ ˩͍͎͔͙ͤΎ ˩͍ͭͯ΄͔ͤͦ͟Σ ˹͙ͦ͊͟͡Ύ ˾ͯ͋ͼ͍ͦ͊ ώфϐΦ 

ˤ ͍͔ͫͦͣ ͙ͫͭͻ͍͔͙͙ͦͭͦͪͤ ζ˶͊ͫͭͦ;͊͟η ˥͍͙͊ͪ͊͡ ˨͔͍͙ͪ͗͊ͤ Ήͭͯ ͙ͨͭ;ͯ͟ ͎͔ͤ͊ͪ͊͗͒͊ͭ ͔ͤ͗ͤ·͙ͣ 

Ή͙͔͙ͨͭͭ͊ͣΥ ζ͍͙͒ͦͣͦͭ͊ΎηΣ ζ͙͙ͣͦͫ͊͘͡Ύ ͙ͨͭ;͊͟ηΣ ζ͔ͭͤ͡ΎΎ ͎ͦͫͭΈΎηΣ ζ͔͍͙ͨ;͊͟ηΣ ζ͍ͤͦ·͚ ͯ͡; ͙͙͗ͤ͘ ͭ· 

ͨΈ͔΄ΈηΤ ζͭ· ͍͔ͤͦͦ ͫͦͤ͡ͼ͔ ͔ͨͦ΄Έη ώмлϐΦ 

˩͍͎͔͙͚ͤ ˩͍ͭͯ΄͔ͤͦ͟Σ ζˣ͊͊͒͊͡͡ ͦ ͊ͫͭͦ͡;͔͟η ς ͊ͫͭͦ͡;͊͟ ͎ͨͦͣͦ͊͡ ͔͎ͦ ͎͔ͪͦΌ ˿·͔͍ͫͦͯ ͔͙ͦ͋ͪͫͭ 

ͤ͊ͫͭͦΎ΅ͯΌ ͡Ό͍͋ͦΈ ώммϐΦ 

ζˣͦ͊͒ͤ͊͟͡Ύ ͊ͫͭͦ͡;͊͟η ˻Φ ˣ͔͎͎ͪͦ͡Έͼ ς Ήͭͦ ͙ͫͭͻ͍͔͙͔ͦͭͦͪͤΣ ͍ͫͭ͊΄͔͔ ͙͍ͫͣͦͦͣ͡ ͔ͤ͊͒͗͒· ͤ͊ ͫͤΎ͙͔ͭ 

͋ͦ͊͒͟͡· ˶͔͙͎ͤͤͪ͊͒͊Σ ͍͔ͤ͊ͪ͊ͤ ͫ ͔ͪ͊͡Έͤ·ͣ ͤ͊͘;ͦͣ͟Σ ͦͭͦͪ͟·͚ ͙͙ͤͦͫ͡ ͙͔͙͗ͭ͡ ό͔͗ͫͭΎ͚ͤͦ ͤ͊͘;ͦ͟ ͍ ͍͙͔͒ 

͊ͫͭͦ͡;͙͟ ͫ ͙ͨͫΈͣͦͣ ͍ ͟͡Ό͍͔ύΦ ˤ ͙ͫͭͻ͍͔͙͙ͦͭͦͪͤ ͨͦΉ͔ͭͫͫ͊ ͔͔͔ͨͪ͒͊ͭ ͙͍ͣͦͭ ͙͙ͦ͗͒͊ͤΎ ͒ͦ͋ͪ·ͻ ͍͔͔͚ͫͭΣ 

͚ͫͭͦͦͫͭ͟Έ ͒ͯͻ͊ ͙ ͍͔ͪͯ ͍ ͯ͡;΄͔͔Σ ͙͙͔ͦ͗͒͊ͤ ζ͍͔ͫͭͦ;͙͟η ͫ ͺͪͦͤͭ͊ ͙ ͍͔ͫͭΈ ͦ ͫͤΎ͙͙ͭ ͋ͦ͊͒͟͡·Φ ˶͊ͫͭͦ;͊͟ 

͙͍͙͙͍ͫͣͦͪͦ͊͊͘͡͡ ͍͔ͪͯ ͍ ͭͦΣ ;ͭͦ ͔͍͎ͤͦ͒͘· ͊ͦͤ͘͟;͊ͭͫΎ ώмнϐΦ 

ˢ͊͡͡ ˽͙͍ͦͭͤͦ͊͟͡ ͙ ˿ͭ͊ͫ ˿͔͍ͪͦ ͍ ͙͎͔ͤ͟ ζˤ͔͔͙͔ͫͤͤ ͊ͫͭͦ͡;͙͟Σ ͙͙͡ Ήͻͦ ͦ ͔ͫͦ͒͊ͭ͡η ͔͙ͪ͊ͫͫͣͦͭͪ͡ ͍ 

͊ͫͭͦ͡;͊͟ͻ ͒ͯ΄͙ ͎͙ͨͦ͋΄͙ͻ ͔͙͍͔ͤͫͭͤ͘·ͻ ͫͦ͒͊ͭ͡ ˤ͔͙͚ͦ͟͡ ˻͔ͭ;͔͍͔͚ͫͭͤͤͦ ͍͚ͦͤ· ώмоΣ ͫΦ рфϐΦ 

ˤ ͍͔͔͚ͫͦͪͣͤͤͦ ͙͔͔ͭͪ͊ͭͯͪ͡ ͊ͫͭͦ͡;͊͟ ͔ͨͪͦ͒ͦ͗͊ͭ͡ ͙͍͍ͨͪͫͯͭͫͭͦ͊ͭΈ ͊͟͟ ͙͍ͫͣͦ͡ ͤͦͫͭ͊͡Έ͎͙͙Σ 

ͯͭͪ͊;͔ͤͤ·ͻ ͙͔͍͒͊ͦ͡ ͙͙͡ ͍ͤͦ·ͻ ͤ͊;͊͡Φ ˩͔ ͦ͋ͪ͊͘ ͔ͣͦ͗ͭ ͋·ͭΈ ͔͔ͨͪͦͫͣ·͔ͫͤ͡ ͍ ͔͔ͦͤͭͫͭ͟͟ ͍͔͔ͫͦͪͣͤͤ·ͻ 

͔ͭͣ ͙ ͔ͨͪͦ͋ͣ͡Φ ˶͊ͫͭͦ;͊͟ ς ͙͋͊͘͟͡Ύ ͟ ;͔͍͔ͦͯ͟͡ ͙ͨͭͼ͊Φ ˻ͤ͊ ζ͍͙͒ͦͣͦͭ͊ΎηΣ ͨͦͭͦͣͯ ;ͭͦ ͍Έ͔ͭ ͎͔ͤ͒͊͘ ͨͦ͒ 

ͪ͟·΄͔͚ ;͔͍͔ͦ͡;͔͎ͫͦͦ͟ ͙͗͡ΈΎΦ ˶͊ͫͭͦ;͊͟ ͔͙ͨͦͫͪ͒ͤͼ͊ ͔ͣ͗͒ͯ ͔͔͚ͣ͘͡ ͙ ͔ͤ͋ͦͣΣ ͦͤ͊ ͍͔͙ͫͭͤͼ͊ ͙ ͎ͦͫͭΈΎΣ 

͙͎ͤͦ͒͊ ͊͟͟ ͍͔͙͙ͣͫͭ͡΅͔ ͒ͯ΄͙ ͯͫͦͨ΄͔͎ͦ ς ͍ ͔ͫ Ή͙ͭ ͔͔ ;͔ͪͭ· ͙ ͍͚͍ͫͦͫͭ͊ ͔͙͙͊ͪͨͫ͘͟͡Έ ͍ ͍͙ͦͫͨͪΎ͙͙ͭ ͨͦΉ͍ͭͦ 

͙ ͍͙ͨͦ͡Ύ͙͡ ͤ͊ ͨͦΉ͙ͭ;͔ͫͯ͟Ό ͙͍͙ͫͣͦͯ͟͡ ͦ͋ͪ͊͊͘ ώмпΣ ͫΦ ммтϐΦ 

˻͙͎͙ͪͤ͊͡ΈͤͯΌ ͪͦ͡Έ ͫ·͎ͪ͊͊͡ ͊ͫͭͦ͡;͊͟ ͍ ͫͯ͒Έ͔͋ ͔͋ͦͪͯͫͫͦ͟͡-ͨͦ͡Έ͎ͫͦͦ͟ ͙ͦͣͨͦͭͦͪ͊͘͟ ˿͙͍ͭ͊ͤͫ͊͊͡ 

˸ͦͤΌ΄ͦ͟Σ ͣ͊͊͡Ύ ˾͙ͦ͒ͤ͊ ͎ͦͭͦͪͦͦ͟ ͤ͊ͻ͙ͦ͒ͭͫΎ ͍ мр ͣ͟ ͦͭ ˿͙͍͙ͣͦ͡;͔͚ ς ͍ ͔͔̂͋͡Φ ˤ ͺͦ͡Έ͍͔͊ͪ͟ ͔̂͋͡Έ р 

ͣ͊Ύ мумф ͎Φ ͙ͪͦ͒ͫ͡Ύ ˿͙͍ͭ͊ͤͫ͊͡ ˸ͦͤΌ΄ͦ͟Φ ˹͊ ͍͔ͫͭ ͣ͊͡·΄ ͨͦΎ͍͡Ύͫ͡Ύ ͒ͦͫͭ͊ͭͦ;ͤͦ ͭΎ͔͗ͦ͡Φ ˩͎ͦ ͣ͊ͭΈ 

ͣͯ;͙͊ͫ͡Έ ͤ͊ ͨͪͦͭΎ͔͙͙͗ͤ п ͔͚͒ͤΦ ͔́Σ ͭͦ͟ ͤ͊ͻ͙ͦ͒ͫ͡Ύ ͪΎ͒ͦͣΣ ͙͒ͯͣ͊͡Σ ;ͭͦ ͣ͊͡·΄ ͔ͤ ͍·͙͍͔͗ͭΦ ˴ͭͦ-ͭͦ 

ͨͦ͒ͫ͊͊͘͟͡Σ ;ͭͦ ͤͯ͗ͤͦ ͦͭͪ͟·ͭΈ ͦͤ͊͟Σ ;ͭͦ͋· ;͔͍͔ͦ͟͡ ͔͎͡;͔ ͯ΄͔͡ ͙͙͡ ͙ͨͪ΄͔͡ ͍ Ήͭͦͭ ͙ͣͪΦ ˮ ͙ͻ ͪ͊ͫͨ͊ͻ͙ͤͯ͡ 

ͨͦ ͔͙͔ͨͪͣͭͪͯ ͍͔͎ͫͦ ͒ͦͣ͊Φ ˮ͔ͣͤͤͦ ͍ ͭͯ ͦͣͤ͊ͭͯ͟Σ ͎͔͒ ͤ͊ͻ͙ͦ͒͊ͫ͡Έ ͙ͨ͊ͤ ̏͡Έ͔͗͋ͭ͊ ς ͣ͊ͭΈ ͋ͯ͒ͯ΅͔͎ͦ 

͙ͦͣͨͦͭͦͪ͊͘͟ ς ͘ ͔͔͊ͭ͊͡͡ ͊ͫͭͦ͡;͊͟ ͙ ͤ͊;͊͊͡ ͍͙ͭΈ ͎͔ͤ͒ͦ͘Φ ˽͙͍ͪͫͯͭͫͭͯΌ΅͙͔ ͪ͊ͫͼ͔͙͙ͤ͡Σ ;ͭͦ Ήͭͦ ͋·͡ ˣ͙͚ͦ͗ 

ͤ͊͘͟Φ ͔͔̉ͪ͘ ͔͔ͤͦͭͦͪͦ͟ ͍͔ͪͣΎ ͙ͪͦ͒ͫ͡Ύ ͣ͊͡Έ;͙͟Φ ˽͙ͭͼ͊ ͍ͫͦͤͦ͡ ͙͔ͨͪͤͫ͊͡ ͔ͣͯ ͙͗ͤ͘ΈΦ ˮ͔͔ͤͭͪͫͤͦΣ ;ͭͦ ͔͚ 

͙͒͊͡ ͍ͦͣͦ͗ͤͦͫͭ͘Έ ͍͙ͫͭΈ ͎͔ͤ͒ͦ͘Σ ͙ ͍͔ͫ ͔ͭͦ͡ ͦͤ͊ ͙ͨͪͦ͗͊͡ ͍ ͔͒ͦͣΦ ˴ ͍ͫͦͯ͡Σ ͎͔͒ͦͦ͡ ͍͔ͪͣΎ ͍ ˣ͔͙͊ͪͯͫ͡ 

͍͙ͨͪͦͦ͒ͫ͡Ύ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·͚ ͣͯ͘·͊͟͡Έͤ·͚ ͦͤͯͪͫ͟͟ ζ͔̂͋͡Έͫ͊͟Ύ ͊ͫͭͦ͡;͊͟η ώмрϐΦ 

˻ ͊ͫͭͦ͡;͔͟ ͙͙ͨͫ͊͡ ͔͙͔͋ͦͪͯͫͫ͟͡ ͍͊ͭͦͪ·Φ ˹͙͔͊ͨͪͣͪΣ ͍ ͙͡ ͔ͭͪ͊ͭͯͪͤͦ-ͻ͔͍͔ͯ͒ͦ͗ͫͭͤͤͦ ͙ͣ ͙͒͊ͤ͘ ͙͒ ͡Ύ 

͔͔͚͒ͭ ζ˶͊ͫͭͦ;͊͟η ˩͔ͤ͡· ˸͙ͻ͔͊ͤͦ͟͡ ͡ ͊ͫͭͦ;͊͟ ς Ήͭͦ ͙͍ͫͣͦ͡ ͔ͫͣΈ͙ ͙ ͒ͦͣ͊΄͔͎ͤͦ ͦ;͎͊͊ ώмсΣ ͫΦ уϐΦ ͔́͊͗͟ ͍ 

ˣ͔͙͊ͪͯͫ͡ ͋·͊͡ ͙͍ͦͨͯ͋ͦ͊ͤ͊͟͡ ͙͎ͤ͊͟ ζˤ͔ͪͣΎ ͊ͫͭͦ͡;͔͟η ˩͔͙͊ͭͪͤ͟· ˣ͡·͚ͤͫͦ͟Σ ͎͔͒ ͊ͫͭͦ͡;͊͟ 

͙͍͙͙͔ͫͣͦͪͯͭ͘͡ ͔ͫͣΈΌ ͙ ͒ͦͣ͊΄͙͚ͤ ͦ;͎͊Φ ̏ͭ͊ ͙͎ͤ͊͟ ͨͪͦ ͡Ό͍͋ͦΈΣ ͦ ͔ͤͦ͋ͻ͙͙ͦ͒ͣͦͫͭ ͙ ͔͙͔͙ͤ͋͗ͤͦͫͭ͘ 

͔͔͔ͨͪͣͤ ώмтΣ ͫΦ млфς110]. 

͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͊ͫͭͦ͡;͊͟ ͊͟͟ ͙͍ͫͣͦ͡ ͙͔͔ͣͭ ͎͒ͦͯ͡Ό ͙͙ͫͭͦͪΌ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͍ ͙͔͔ͭͪ͊ͭͯͪ͡ ͙ 

͊ͫͫͦͼ͙͙͔ͪͯͭͫΎ ͫ ͙ͪ͊͘͡;ͤ·͙ͣ ͼ͔ͤͤͦͫͭΎ͙ͣ ͙ ͙͔͒Ύ͙ͣ ͍ ͍͙͙͙͊ͫͣͦͫͭ͘ ͦͭ Ήͨͦͻ͙ ͙ ͯ͟͡Έ͎ͭͯͪͤͦͦ ͔ͦͤͭͫͭ͊͟͟Φ 

˿͙͍͙ͣͦ͊͟͡ ͊ͫͭͦ͡;͙͟Σ ͊͟͟ ͙͍ͫͣͦ͊͡ ͍ͫͦ͋ͦ͒·Σ ͤͦͫͭ͊͡Έ͎͙͙Σ ͍͔͙ͦ͋ͤͦͤ͡Ύ ͙ ͎͙͒ͪͯͻ ͤ͊͘;͔͙͚ͤΣ ͔ͨͪͦ͒ͦ͗͊ͭ͡ 

͙͍͍ͨͪͫͯͭͫͭͦ͊ͭΈ ͙ ͍ ͍͔͔͚ͫͦͪͣͤͤͦ ͙͔͔ͭͪ͊ͭͯͪ͡Φ ˿͍͔͔ͦͪͣͤͤ·͔ ͍͊ͭͦͪ· ͙ͫͨͦ͡Έͯ͘Όͭ ͙͍͙ͫͣͦͯ͟͡ ͊ͫͭͦ͡;͙͟ ͍ 

͍͙ͫͦͻ ͙͍͔͔͙ͨͪͦ͒ͤ͘Ύͻ ͒͡Ύ ͔͔ͨͪ͒͊;͙ ͙ͪ͊͘͡;ͤ·ͻ ͙͔͚͒ ͙ Ήͣͦͼ͙͚Σ ͦͭͪ͊͗͊Ύ ͊ͭͯ͊͟͡Έͤ·͔ ͼ͔͙ͤͤͦͫͭ 

͍͔͔͎ͫͦͪͣͤͤͦͦ ͦ͋΅͔͍ͫͭ͊Φ 

˸͔͙͊ͭͪ͊͡· ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͋ͯ͒ͯͭ ͙ͫͨͦ͡Έ͍ͦ͊ͤ͘· ͍ ͯ;͔͋ͤͦͣ ͨͪͦͼ͔͔ͫͫ ͊͟ͺ͔͒ͪ· ͙͚͒͊ͤ͊͘ ͺ͊ͯ͟͡Έ͔ͭͭ͊ 

͙͍ͫͯͫͫͭ͟ ͙ ͙͚͒͊ͤ͊͘ ˥͔͎ͪͦ͒ͤͤͫͦͦ͟ ͎͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͙͍͔͙͔ͯͤͪͫͭͭ͊ ͙͔͙ͣͤ ͙̒ͤ͟ ˴ͯͨ͊͡· ͙ͨͪ ͍͔͔͙͙ͨͪͦ͒ͤ 
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͊ͤ͘Ύ͙͚ͭ ͫͦ ͔͙ͫͭͯ͒ͤͭ͊ͣ ͔ͫͨͼ͙͊͡Έ͙ͤͦͫͭ ζ˥ͪ͊ͺ͙;͔͙͚ͫ͟ ͙͚͒͊ͤ͘ ͙ ͣͯ͡Έ͙͔͙͙͚ͭͣ͒͊͒͊ͤ͘ηΦ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

1. s ͔ͫ͊ͤ͒ͪ͟͡ ˶͔͚͔͍͙ͪͦ͘;Φ ˤΈ͔ͭͫΎ ͊ͫͭͦ͡;͚ͦ͟ ͒ͯ΄͊Χ ς URL: https://7i.7iskusstv.com/ y2019/nomer11/ 

ƭŜƛȊŜǊƻǾƛŎƘκ ό͒͊ͭ͊ ͦ͋ͪ͊΅͔͙ͤΎΥ луΦммΦнлнрύΦ 

2. ˽ ͍͍͙͊ͦ͡;Σ ˹Φ ˤΦ ̒͘·͟ ͍ͦ͋ͪ͊ͦ͘Υ ͙͎ͨ͊ͪ͊͒ͣ· ͍ͦ͋ͪ͊ͦ͘ ͍ ͪͯͫͫͦͣ͟ ͨͦΉ͙ͭ;͔ͫͦͣ͟ Ύ͘·͔͟ κ ˹Φ ˤΦ ˽͍͍͙͊ͦ͡;Φ ς 

˸ΦΥ ˾ˢ˹ ˮ˾̒Σ мффрΦ ς пфм ͫΦ 

3. ̒ ͻ͍ͦͤͭͦ͊Σ ̒Φ ˣΦ ˻͋ͪ͊͘ ͊ͫͭͦ͡;͙͟ ͍ ͎͔ͪ;͔ͫͦͣ͟ ͔͊ͤ͒͊ͪͤͦͣ͟͡ ͺͦ͡Έ͔ͦͪ͟͡ ͦͭ ͙͊ͤͭ;͙ͤͦͫͭ ͒ͦ ͤ͊΄͙ͻ ͔͚͒ͤ κ 

̒Φ ˣΦ ̒ͻ͍ͦͤͭͦ͊ κκ ˾͔ͣ͊Φ wƘŜƳŀΦ ς 2022. ς Ѕ оΦ ς   ˿ Φ фς26. DOI: 10.31862/2500-2953-2022-3-9-26. 

4. ˨ ͔͊ͤͭ ˢ͙͎͡Έ͔͙ͪΦ ˣ͔͍͔ͦ͗ͫͭͤͤ͊Ύ ͔͙ͦͣ͒͟ΎΦ ς URL: https://vrnlib.ru/dante-a-bozhestvennaya-komediya/ 

ό͒͊ͭ͊ ͦ͋ͪ͊΅͔͙ͤΎΥ луΦммΦнлнрύΦ 

5. ˬ ͊ͤ ͔͒ ˶͊ͺ͔ͦͤͭͤΦ ˶͊ͫͭͦ;͊͟ ͙ ͙ͨͭ;͙͟Φ ς URL: https://dslov.ru/txt/pe602/pe602_16.htm ό͒͊ͭ͊ 

ͦ͋ͪ͊΅͔͙ͤΎΥ лтΦммΦнлнрύΦ 

6. s ͚ͪͦ͒͟Σ ˽Φ ˴͔͔͔͙͚͙͔ͤͭͪ͋ͪͫ͟ ͪ͊ͫͫ͊͘͟·Φ ˽͔͔͔͙͔ͪͦ͗ͤ͡ ͨͦΉͣ· ˨͔͗ͺͺ͙ͪ ͔̉ͦͫͪ͊ κ ˽͔͔͍ͪͦ͒ ͫ ͎͊ͤ͡Φ ́Φ 

ˢ͍͙͊ͪͦ͘͟;Φ ς ˸ ΦΥ ˢ˿́Υ /ƻǊǇǳǎΣ нлмпΦ ς слу ͫΦ 

7. ˨ ͗ͦͤ ˴͙ͭͫΦ ˽ΎͭΈ ͎͍͊ͤ͡·ͻ ͙ͫͭͻ͍͔͙͚ͦͭͦͪͤΦ ς URL: https://prosodia.ru/catalog/stikhi/dzhon-kits-pyat-

glavnykh-stikhotvoreniy/ ό͒͊ͭ͊ ͦ͋ͪ͊΅͔͙ͤΎΥ луΦммΦнлнрύΦ 

8. ́ ͙ͪ ͍͔͊͟ ͚ͪͯͫͫͦ͟ ͨͦΉ͙͙͘ κ ˿ͦͫͭΦ ˹Φ ˣ͙͍͊ͤͤͦ͟Φ ς ˸ ΦΥ ˽͍͔ͪͦͫ΅͔͙͔ͤΣ мфсуΦ ς урс ͫΦ 

9. ˿ ͯͪ͊ͭΣ ˮΦ˭Φ ͙́ͪ ͍͔͊͟ ͚ͪͯͫͫͦ͟ ͨͦΉ͙͙͘Φ ˶͊ͫͭͦ;͊͟ κκ ˹͍ͦ·͚ ͙ͣͪΦ Ѕ пΦ нллтΦ ς URL: 

https://nm1925.ru/articles/2007/200704/ tri-veka-russkoy-poezii-1981/ ό͒͊ͭ͊ ͦ͋ͪ͊΅͔͙ͤΎΥ лтΦммΦнлнрύΦ 

10. ˥ ͍͙͙͊ͪ͡ ˨͔͍͙ͪ͗͊ͤΦ ˶͊ͫͭͦ;͊͟Φ ς URL: https://www.culture.ru/poems/ 23857/lastochka ό͒͊ͭ͊ 

ͦ͋ͪ͊΅͔͙ͤΎΥ луΦммΦнлнрύΦ 

11. ˩ ͍͎͔͙͚ͤ ˩͍ͭͯ΄͔ͤͦ͟Φ ˣ͊͊͒͊͡͡ ͦ ͡ ͊ͫͭͦ;͔͟Φ ς URL: https://poeziya.ru/ classic/19/3585/ ό͒͊ͭ͊ ͦ͋ͪ͊΅͔͙ͤΎΥ 

08.11.2025). 

12. ˻ ͡Έ͎͊ ˣ͔͎͎ͪͦ͡ΈͼΦ ˣͦ͊͒ͤ͊͟͡Ύ ͊ͫͭͦ͡;͊͟Φ ς URL: https://pishi-stihi.ru/ blokadnaya-lastochka-

ōŜǊƎƎƻƭŎΦƘǘƳƭ ό͒͊ͭ͊ ͦ͋ͪ͊΅͔͙ͤΎΥ лсΦммΦнлнрύΦ 

13. ˽ ͙͍ͦͭͤͦ͊͟͡Σ ˢΦ ˤ͔͔͙͔ͫͤͤ ͊ͫͭͦ͡;͙͟Σ ͙͙͡ Ήͻͦ ͦ ͔ͫͦ͒͊ͭ͡ κ ˢΦ ˽͙͍ͦͭͤͦ͊͟͡Σ ˿Φ ˿͔͍ͪͦΦ ς ˸ΦΥ 

˻͋΅͔ͤ͊ͼ͙ͦͤ͊͡Έͤ͊Ύ ͊ͫͫͦͼ͙͊ͼ͙Ύ ͣͦͦ͒͡·ͻ ͣͯ͘·͍͊ͤͭͦ͟Σ ͨͦΉ͍ͭͦ ͙ ͙͍ͨͪͦ͊ͦ͘͟Σ нлннΦ ς мсу ͫΦ 

14. ˥ ͯͪ͊Σ ˢΦ ˤΦ ˶͊ͫͭͦ;͊͟ κ ˢΦ ˤΦ ˥ͯͪ͊ κκ ˿͍͊͡Ύͤͫ͊͟Ύ ͙ͣͺ͎͙ͦͦ͡ΎΦ ̏ͤͼ͙͔͙ͦͨ͒͟͡;͔͙͚ͫ͟ ͍ͫͦ͊ͪ͡ΈΦ ς 2-͔ ͙͒͘Φ ς 

˸ΦΥ ˸͔͗͒ͯͤ͊ͪͦ͒ͤ·͔ ͦͭͤͦ΄͔͙ͤΎΣ нллнΦ ς ˿ Φ ммрς119. 

15. s ͤͤ͊ ˸͔ͪͯ͟΄͔͍͙;Φ ˽ͦ;͔ͣͯ ˿͙͍ͭ͊ͤͫ͊͊͡ ˸ͦͤΌ΄ͦ͟ ͤ͊͘·͍͊Όͭ ͍͒͊ͪͦ͊ͤͤ·ͣ ͎͋ͦͦͣΣ ͙ ͙ͨͪ ;͔ͣ ͭͯͭ 

͊ͫͭͦ͡;͊͟Κ ς URL: https://mlyn.by/26022023/ pochemu-stanislava-monyushko-nazyvayut-darovannym-

bogom-i-pri-chem-tut-lastochka/ ό͒͊ͭ͊ ͦ͋ͪ͊΅͔͙ͤΎΥ луΦммΦнлнрύΦ 

16. ˸ ͙ͻ͔͊ͤͦ͟͡Σ ˩Φ ˮΦ ˶͊ͫͭͦ;͊͟ κ ˩Φ ˮΦ ˸͙ͻ͔͊ͤͦ͟͡Τ ͔ͪ͒Φ ˹Φ ˥ Φ ˴ ͯͼ͔͍͊͊Φ ς ˸ͤΦΥ ˣ͔ͦͪͯͫͫ͊͟͡Ύ ˽͍͍ͪ͊ͦͫ͊ͤ͊͡Ύ 

ͼ͔͍ͪͦ͟ΈΣ нлмоΦ ς мс ͫΦ 

17. x ͡·ͤͫ͊͟ΎΣ ˩Φ ˤ͔ͪͣΎ ͊ͫͭͦ͡;͔͟ κ ˩Φ ˣ͡·ͤͫ͊͟ΎΦ ς ˸ ͤΦΥ ̏ͫͣͦ͟Σ нлнрΦ ς оуп ͫΦ 

ϭ ˴͙͍ͪ;͙͍ͦ͊͟ ˢΦˤΦΣ нлнр 
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ˢ͔͍ͭ͊ ˹ΦΣ ˸͔͔͍ͪ͒ͦ ˸ΦΣ ˥ͯͪ͋͊ͤ͒ͯͪ͒·͔͍ ́ΦΣ ˾͊ͻ·͍ͣͦ ˢΦ 

˿͔ͭͯ͒ͤͭ· 

ˮ͙ͤͫͭͭͯͭ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·ͻ ͦͭͤͦ΄͔͙͚ͤ ˸͙͙͔͍ͤͫͭͪͫͭ͊ ͙ͤͦͫͭͪ͊ͤͤ·ͻ ͔͒͡ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟  

͎Φ ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 

 

˾ˢ˭ˤˮ́ˮ˩ ˸̂˶̎́ˮ˸˩˨ˮ˯˹˻˯ ˬ̂˾˹ˢ˶ˮ˿́ˮ˴ˮ ˮ ˹˻ˤ̍˩ ̅˻˾˸̍ ˽˻˨ˢ̉ˮ ˮ˹̅˻˾˸ˢ̇ˮˮ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

˾͍͙͙͔͊ͭ͘ ͣͯ͡Έ͙͔͙͚͚ͭͣ͒ͤͦ ͙͙͙͗ͯͪͤ͊ͫͭ͟͡ ͔ͦͭͪ͊͗͊ͭ ͎͙͔ͯ͋ͦ͟͡ ͙͔͔͙ͣͤͤ͘Ύ ͍ ͫͺ͔͔ͪ ͍ͣ͊ͫͫͦ·ͻ 

͙ͦͣͣͯͤ͊͟͟ͼ͙͚Φ ˿͍͔͔ͦͪͣͤͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡ ͍ͨͦͦ͘͡ΎΌͭ ͦ͋Ά͔͙͒ͤΎͭΈ ͔ͭͫͭ͟Σ ͍ͯ͘͟Σ ͍͙͔͒ͦ ͙ ͎ͪ͊ͺ͙ͯ͟ ͍ ͔͙͔͒ͤͦ 

͙ͤͺͦͪͣ͊ͼ͙͔ͦͤͤͦ ͍ͨͪͦͫͭͪ͊ͤͫͭͦΦ ̏ͭͦ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͔͔͋ͦ͡ ͨͦͤͦͣͯ͡ ͍͙ͦͫͨͪΎ͙ͭΌ ͫͦ͋·͙͚ͭ ͙ ͔͔͒͊ͭ͡ 

͙͙͗ͯͪͤ͊ͫͭͯ͟͡ ͙͔͙͍͚ͤͭͪ͊ͭͤͦ͟ ͙ ͙͙͒ͤ͊ͣ;͚ͤͦΦ ˹͍ͦ·͔ ͺͦͪͣ· ͨͦ͒͊;͙ ͙ͤͺͦͪͣ͊ͼ͙͙Σ ͙͔ͭ͊͟ ͊͟͟ ͨͦ͒͊ͫͭ͟·Σ 

͍͙͔͔͙͒ͦͪͨͦͪͭ͊͗Σ ͙ͤͺ͎ͦͪ͊ͺ͙͊͟ ͙ ͙͔͙͎ͫͭͦͪͭͤ͡͡Σ ͫͦ͒͊͘Όͭ ͔͔͋ͦ͡ ͔ͭͫͤͯΌ ͍ͫΎ͘Έ ͫ ͙͙͔͚͊ͯ͒ͭͦͪΦ 

ˮ͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͣͯ͡Έ͙͔͙͚͚ͭͣ͒ͤͦ ͙͙͙͗ͯͪͤ͊ͫͭ͟͡ ͎͔ͨͦͣͦ͊ͭ ͨͦͤΎͭΈΣ ͊͟͟ ͼ͙ͺ͍ͪͦ͊Ύ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙Ύ ͍͙͡Ύ͔ͭ 

ͤ͊ ͊͟;͔͍ͫͭͦ ͔ͦͤͭͤͭ͊͟ ͙ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ·͔ ͫͭ͊ͤ͒͊ͪͭ· ͙͙͙͗ͯͪͤ͊ͫͭ͟͡Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ  

ͣͯ͡Έ͙͔͙͚ͭͣ͒ͤ͊Ύ ͙͙͗ͯͪͤ͊ͫͭ͊͟͡Σ ͼ͙ͺ͍ͪͦ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡Σ ͍ͤͦ·͔ ͔͙ͣ͒͊Σ ͨͦ͒͊ͫͭ͟·Σ ͍͙͔͔͒ͦͦͤͭͤͭ͟Σ 

͙͔͙͎ͫͭͦͪͭͤ͡͡Σ ͙ͤͺ͎ͦͪ͊ͺ͙͊͟Σ ͙͔͙͍ͤͭͪ͊ͭͤͦͫͭ͟ΈΣ ͚ͦͤ͊ͤ͡-˿˸ˮΣ ͍͙ͯ͊͘͡Έͤ͊Ύ ͙ͦͣͣͯͤ͊͟͟ͼ͙ΎΦ 

 

˸ͯ͡Έ͙͔͙͚ͭͣ͒ͤ͊Ύ ͙͙͗ͯͪͤ͊ͫͭ͊͟͡ τ Ήͭͦ ͍͔͔͔ͫͦͪͣͤͤͦ ͍͔͙͔ͤ͊ͨͪ͊ͤ͡ ͍ ͫͺ͔͔ͪ ͍ͣ͊ͫͫͦ·ͻ 

͙ͦͣͣͯͤ͊͟͟ͼ͙͚Σ ͔ͦͭͦͪͦ͟ ͦ͋Ά͔͙͒ͤΎ͔ͭ ͙ͪ͊͘͡;ͤ·͔ ͺͦͪͣ· ͨͦ͒͊;͙ ͙ͤͺͦͪͣ͊ͼ͙͙Υ ͔ͭͫͭ͟Σ ͺͦͭͦΣ ͍͙͔͒ͦΣ ͙͊ͯ͒ͦ 

͙ ͙͔͙͍ͤͭͪ͊ͭͤ͟·͔ Ή͔͔ͣͤͭ͡·Φ ˻ͤ͊ ͍͙ͦͤ͊͘͟͡ ͍ ͍͔ͦͭͭ ͤ͊ ͍͙͙͔ͪ͊ͭ͘ ͼ͙ͺ͍ͪͦ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͙ ͙͔͔͙͔ͣͤͤ͘ 

͔͔͚ͨͦͭͪ͋ͤͦͫͭ ͙͙͙͊ͯ͒ͭͦͪΦ ˿͔͎ͦ͒ͤΎ ;͙͔ͭ͊ͭ͡Έ ͔ͤ ͎͙ͦͪ͊ͤ;͙͍͔͊ͭͫΎ ͭͦ͡Έͦ͟ ͔ͭͫͭͦͣ͟ τ ͦͤ ͻͦ;͔ͭ ͍͙͔͒ͭΈΣ 

ͫͯ͡΄͊ͭΈ ͙ ͍͙͔͚͍͍͊ͣͦ͒ͫͭͦ͊ͭ͘Έ ͫ ͔͙ͣ͊ͭͪ͊ͦͣ͡Φ ˮ͔ͣͤͤͦ ͨͦΉͭͦͣͯ ͣͯ͡Έ͙͔͙͚ͭͣ͒ͤ͊Ύ ͨͦ͒͊;͊ ͍͙ͫͭ͊ͤͦͭͫΎ 

ͫͭ͊ͤ͒͊ͪͭͦͣ ͍͔͔͎ͫͦͪͣͤͤͦͦ ͙͎͗ͯͪͤ͊ͫͭͫͦͦ͟͡ ͔ͦͤͭͤͭ͊͟Φ 

ˤ ͼ͙ͺ͍ͪͦͯΌ Ήͨͦͻͯ ͙ͭͪ͊͒ͼ͙ͦͤͤ·͔ ˿˸ˮ ͙ͫͭͦͤͯͫ͟͡͡Έ ͫ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭΈΌ ͊͒͊ͨͭ͊ͼ͙͙ ͟ ͍ͤͦ·ͣ 

͍͙ͯͫͦ͡ΎͣΦ ˥͔͊ͭ͘· ͙ ͗ͯͪͤ͊͡· ͫͦ͒͊͘Όͭ ͚ͦͤ͊ͤ͡-ͨ͊ͭ͡ͺͦͪͣ·Σ ͔͔ͭ͊ͤ͊͟͡͡· ͍͔͒ͯͭ ͭͪ͊ͤͫ͡Ύͼ͙͙ ͍ ͙͔͔͔ͤͭͪͤͭΣ 

͊ ͙ͪ͊͒ͦͫͭ͊ͤͼ͙͙ ͊ͨͯͫ͊͘͟Όͭ ͨͦ͒͊ͫͭ͟·Φ ˬ͙͙ͯͪͤ͊ͫͭ͊͟͡ ͍͙ͫͭ͊ͤͦͭͫΎ ͎͙͙͚͋ͪ͒ͤͦΣ ͦ͋Ά͔͙͒ͤΎΎ ͪ͊ͤ͘·͔ ͊ͤ͊͟͡· 

͙ͦͣͣͯͤ͊͟͟ͼ͙͙Φ ̏ͭͦ ͍ͨͦͦ͘͡Ύ͔ͭ ͦͻ͍͙͊ͭͭΈ ͔͔͋ͦ͡ ΄͙ͪͦͯ͟Ό ͙͙͊ͯ͒ͭͦͪΌ ͙ ͔͙͍ͯ͒ͪ͗͊ͭΈ ͍͙͙͔ͤͣ͊ͤ 

ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡Φ 

˸ͯ͡Έ͙͔͙͚ͭͣ͒ͤ͊Ύ ͙͙͗ͯͪͤ͊ͫͭ͊͟͡ ͔͔͒͊ͭ͡ ͊͟ͼ͔ͤͭ ͤ͊ ͍͙ͯ͊͘͡Έͤͦͣ ͍͙ͦͫͨͪΎ͙͙ͭ ͙ͤͺͦͪͣ͊ͼ͙͙Φ 

ˤ͙͔͙͙͒ͦͪͦ͟͡Σ ͙ͤͺ͎ͦͪ͊ͺ͙͊͟Σ ͺ͎ͦͭͦͪ͊ͺ͙͙ ͙ ͙͊ͤͣ͊ͼ͙͙ ͙͙͍ͯͫ͊͡Όͭ ͫͣ·͍͔ͫͦͦ͡ ͍͙ͦͫͨͪΎ͙͔ͭ ͔ͭͫͭ͊͟Φ 

˿͍͔͔ͦͪͣͤͤ·͔ ͙͗ͯͪͤ͊ͫͭ͡· ͔ͤ ͨͪͦͫͭͦ ͙ͨ΄ͯͭ ͫͭ͊ͭΈ͙Σ ͊ ͫͦ͒͊͘Όͭ ͼ͔͡·͔ ͣͯ͡Έ͙͔͙͚ͭͣ͒ͤ·͔ ͔ͨͪͦͭ͟·Φ ͙́͊ͣ͟ 

ͦ͋ͪ͊ͦͣ͘Σ ͍͙ͯ͊͘͡Έͤ·͔ ͙ ͍͍ͯͦ͘͟·͔ Ή͔͔ͣͤͭ͡· ͔͍ͨͪͪ͊΅͊Όͭ ͙ͤͺͦͪͣ͊ͼ͙Ό ͍ ͍͔͔ͯ͊ͭ͟͡͡Έͤ·͚ ͙ ͨͦͤΎͭͤ·͚ 

ͪ͊ͫͫ͊͘͟Φ 

˻͚͒ͤͦ ͙͘ ͟͡Ό;͔͍·ͻ ;͔ͪͭ ͣͯ͡Έ͙͔͙͚͚ͭͣ͒ͤͦ ͙͙͙͗ͯͪͤ͊ͫͭ͟͡ Ύ͍͡Ύ͔ͭͫΎ ͙͔͙͎ͫͭͦͪͭͤ͡͡ τ ͔͙͔ͯͣͤ 

ͪ͊ͫͫ͊͘͟·͍͊ͭΈ ͙͙͙ͫͭͦͪ ͫ ͨͦͣͦ΅ΈΌ ͪ͊ͤ͘·ͻ ͔͙͙͔͍ͣ͒͊ͤͫͭͪͯͣͤͭͦΦ ̆ͦͪͦ΄͙͚ ͣͯ͡Έ͙͔͙͚ͭͣ͒ͤ·͚ ͔͙ͣ͊ͭͪ͊͡ 

͔ͤ ͨͪͦͫͭͦ ͙ͤͺ͙͔ͦͪͣͪͯͭΣ ͊ ͍·͘·͍͔͊ͭ Ήͣͦͼ͙͙ ͙ ͍͍͔͔ͦ͊ͭ͟͡ ;͙͔ͭ͊ͭ͡ΎΦ ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͙͊ͯ͒ͦΉͺͺ͔͍ͭͦ͟Σ 

͍͙͔͍͒ͦ͊͒ͪͦ͟ ͙ ͙͔͙͍ͤͭͪ͊ͭͤ͟·ͻ ͊ͪͭ͟ ͎͔ͨͦͣͦ͊ͭ ͔͔ͨͪ͒͊ͭΈ ͊ͭͣͦͫͺ͔ͪͯ ͫͦ͋·͙͚ͭΦ ͚́͊ͦ͟ ͨͦ͒ͻͦ͒ ͔͔͒͊ͭ͡ 

͙͙͗ͯͪͤ͊ͫͭͯ͟͡ ͔͔͋ͦ͡ ;͔͍͔ͦ͡;͚ͤͦ ͙ Ήͣͦͼ͙ͦͤ͊͡Έ͚ͤͦΦ 

ˮ͔͔ͤͭͪͤͭ ͫͭ͊͡ ͍͚ͦͫͤͦͤͦ ͨ͊ͭ͡ͺ͚ͦͪͣͦ ͒͡Ύ ͍͙͙ͪ͊ͭ͘Ύ ͣͯ͡Έ͙͔͙͚ͭͣ͒ͤ·ͻ ͺ͍ͦͪͣ͊ͭͦΦ ˿ͦͼ͙͊͡Έͤ·͔ 

͔͙ͫͭΣ ͎͙͋ͦ͡ ͙ ͍͙͔͒ͦͻ͙͎͙ͦͫͭͤ ͍ͨͦͦ͘͡ΎΌͭ ͙͗ͯͪͤ͊ͫͭ͊ͣ͡ ͤ͊ͨͪΎͣͯΌ ͍͙͔͚͍͍͊ͣͦ͒ͫͭͦ͊ͭ͘Έ ͫ ͙͙͔͚͊ͯ͒ͭͦͪΦ 

˽ͦ͡Έ͍͔͙ͦ͊ͭ͘͡ ͔ͤ ͭͦ͡Έͦ͟ ;͙ͭ͊ΌͭΣ ͤͦ ͙ ͔͙ͦͣͣͤͭͪͯ͟ΌͭΣ ͔͒͡ΎͭͫΎ ͔͙͙ͣ͊ͭͪ͊͊ͣ͡Σ ͯ;͍͊ͫͭͯΌͭ ͍ ͦͨͪͦͫ͊ͻΦ ˤ 

͔ͪͯ͘͡Έ͔ͭ͊ͭ ͙͙͗ͯͪͤ͊ͫͭ͊͟͡ ͍͙ͫͭ͊ͤͦͭͫΎ ͍͙͒ͯͫͭͦͪͦͤͤͣ ͨͪͦͼ͔ͫͫͦͣΣ ͎͔͒ ;͙͔ͭ͊ͭ͡Έ ͔ͭͦ͗ ͙͎͔ͪ͊ͭ ͙͍͊ͭͤͯ͟Ό 

ͪͦ͡ΈΦ 
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˾͍͙͙͔͊ͭ͘ ͙ͣͦ͋͡Έͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͔ͭ͊͗͟ ͍͙ͨͦ͡Ύͦ͡ ͤ͊ ͻ͔͊ͪ͊ͭͪ͟ ͨͦ͒͊;͙ ͙ͤͺͦͪͣ͊ͼ͙͙Φ ˿͔͎ͦ͒ͤΎ 

͋ͦ͡Έ΄͙͍ͤͫͭͦ ͡Ό͔͚͒ ͨͦͯ͡;͊Όͭ ͍͙ͤͦͦͫͭ ;͔͔ͪ͘ ͫͣ͊ͪͭͺͦͤ·Φ ˽ͦΉͭͦͣͯ ͙͗ͯͪͤ͊ͫͭ͡· ͙͊͒͊ͨͭͪͯΌͭ ͍͙ͫͦ 

͔͙ͣ͊ͭͪ͊͡· ͨͦ͒ ͔ͣ͊ͤ͡Έ͙͔͟ Ήͪ͊ͤ͟· ͙ ͙͔ͦͪͦͭ͟͟ ͺͦͪͣ͊ͭ·Φ ˽ͦΎ͍͙͙ͫ͡Έ ͙ͣͦ͋͡Έͤ·͔ ͍͔͙͙ͪͫ ͚͍ͫ͊ͭͦΣ 

͍͔͙ͪͭ͊͟͡Έͤ·͔ ͍͙͔͒ͦ ͙ ͙ͫͭͦͪͫΣ ͦͭͦͪ͟·͔ ͍ͨͦͦ͘͡ΎΌͭ ͔͙͒ͦͤͫͭ ͫͯͭΈ ͋·ͫͭͪͦ ͙ Ύͪͦ͟Φ 

ˮ͔͙͍ͤͭͪ͊ͭͤͦͫͭ͟Έ τ ͍ ͊͗ͤ·͚ Ή͔͔ͣͤͭ͡ ͣͯ͡Έ͙͔͙͚͚ͭͣ͒ͤͦ ͙͙͙͗ͯͪͤ͊ͫͭ͟͡Φ ˻ͤ͊ ͍ͨͦͦ͘͡Ύ͔ͭ ͙͙͙͊ͯ͒ͭͦͪ 

͔ͤ ͨͪͦͫͭͦ ͍͙͙ͦͫͨͪͤͣ͊ͭΈΣ ͊ ͯ;͍͍͊ͫͭͦ͊ͭΈ ͍ ͨͪͦͼ͔͔ͫͫ ͨͦͯ͡;͔͙ͤΎ ͙ͤͺͦͪͣ͊ͼ͙͙Φ ̏ͭͦ ͎ͣͦͯͭ ͋·ͭΈ 

͙͔͙͍ͤͭͪ͊ͭͤ͟·͔ ͎ͪ͊ͺ͙͙͟Σ ͔ͭͫͭ·Σ ͊ͪͭ͟· ͙͙͡ ͍͙͙͙͍ͯ͊ͪͦ͊ͤͤ͘͘͡·͔ ͒͊ͤͤ·͔Φ ͚́͊ͦ͟ ͨͦ͒ͻͦ͒ ͔͔͒͊ͭ͡ 

͔͔͙͔ͨͦͭͪ͋ͤ͡ ͍͔͚ͤͦͦͫͭ ͔͔͋ͦ͡ ͙͔͔ͤͭͪͫͤ·ͣ ͙ ͍͔ͨͦͤ͊͊ͭ͘͡Έͤ·ͣΦ 

͔́ͻ͎͙͙ͤͦͦ͡ ͍͙ͪͭͯ͊͡Έ͚ͤͦ ͙ ͔͚͒ͦͨͦͤͤͤͦ͡ ͔ͪ͊͡Έ͙ͤͦͫͭ ͦͭͪ͟·͍͊Όͭ ͍ͤͦ·͔ ͎͙ͦͪͦͤͭ͘· ͒͡Ύ 

͙͙͙͗ͯͪͤ͊ͫͭ͟͡Φ ˻͙ͤ ͍ͨͦͦ͘͡ΎΌͭ ͙͔ͪͭ͘͡Ό ͍͋ͯ͊͟͡Έͤͦ ͎͙ͨͦͪͯͭ͘ΈͫΎ ͍ ͫͦ͋·͙ͭΎ ͙ ͍͙͔ͯ͒ͭΈ ͙ͻ ζ͙͙ͤͯͭͪ͘ηΦ 

˹͙͔͊ͨͪͣͪΣ ͔ͪͨͦͪͭ͊͗ ͦ ͙͚ͨͪͪͦ͒ͤͦ ͊ͭ͊ͫͭͪͦ͟ͺ͔ ͣͦ͗ͤͦ ͔͍͙ͨͪ͒ͫͭ͊ͭΈ ͍ ͺ͔ͦͪͣ͊ͭ осл-͎͎ͪ͊͒ͯͫͤͦͦ ͍͙͔͒ͦΦ 

̏ͭͦ ͙͙͍͔ͯͫ͊ͭ͡ Ήͣͦͼ͙ͦͤ͊͡Έ͔ͤͦ ͍͔͚͍͙͔ͦ͒ͫͭ͘ ͙ ͎͔ͨͦͣͦ͊ͭ ͯ͡;΄͔ ͨͦͤΎͭΈ ͙ͨͪͦͫͻͦ͒Ύ΅͔͔Φ 

˹͍ͦ·͔ ͺͦͪͣ· ͨͦ͒͊;͙ ͙ͤͺͦͪͣ͊ͼ͙͙ ͔ͭͪ͋ͯΌͭ ͦͭ ͙͍͗ͯͪͤ͊ͫͭͦ͡ ͍͔͙͊͒ͤ͡Ύ ͔ͭͻ͙ͤ;͔͙͙ͫͣ͟ ͍ͤ͊·͙͊ͣ͟Φ 

˽͙ͦͣͣͦ ͙ͭͪ͊͒ͼ͙͎ͦͤͤͦͦ ͙ͨͫΈͣ͊Σ ͍͔͔ͫͦͪͣͤͤ·͚ ͔͖ͪͨͦͪͭͪ ͔͒ͦ͗ͤ͡ ͔ͯͣͭΈ ͙ͫͤͣ͊ͭΈ ͍͙͔͒ͦΣ ͙͍ͣͦͤͭͪͦ͊ͭΈΣ 

ͪ͊͋ͦͭ͊ͭΈ ͫͦ ͍ͯͦͣ͘͟ ͙ ͍ͫͦ͒͊͊ͭ͘Έ ͙ͤͺ͎ͦͪ͊ͺ͙ͯ͟Φ ͙͍͔̂ͤͪͫ͊͡ΈͤͦͫͭΈ ͍͙ͫͭ͊ͤͦͭͫΎ ͟͡Ό;͔͍·ͣ ͊͟;͔͍ͫͭͦͣ ͍ 

ͣͯ͡Έ͙͔͙͚͚ͭͣ͒ͤͦ ͙͙͔͗ͯͪͤ͊ͫͭ͟͡Φ ͚́͊ͦ͟ ͔ͫͨͼ͙͙͊ͫͭ͡ ͔ͫͨͦͫͦ͋ͤ ͨͦͤͦͫͭ͡ΈΌ ͎͍͙ͨͦ͒ͦͭͦͭΈ ͔͙ͣ͊ͭͪ͊͡ τ ͦͭ 

͙͔͙͒ ͒ͦ ͙ͨͯ͋͊͟͡ͼ͙͙Φ 

˸ͯ͡Έ͙͔͙͚ͭͣ͒ͤ·͔ ͺͦͪͣ͊ͭ· ͙͍͊ͭͤͦ͟ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͙ ͍ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ ͼ͔͡ΎͻΦ ˸͎͙͔ͤͦ ͚ͦͤ͊ͤ͡-

ͨ͊ͭ͡ͺͦͪͣ· ͙ ͔͙ͣ͒͊ ͫͦ͒͊͘Όͭ ͔͒ͦͯͣͤͭ͊͟͡Έͤ·͔ ͔ͨͪͦͭ͟·Σ ͦ͋ͯ;͊Ό΅͙͔ ͍͙͔͒ͦ ͙ ͍͙ͯ͊͘͡Έͤ·͔ ͫͭ͊ͭΈ͙Φ ̏ͭͦ 

͎͔ͨͦͣͦ͊ͭ ͙͔ͪͭ͘͡Ό ͔ͤ ͨͪͦͫͭͦ ͯͤ͊ͭ͘Έ ͍ͤͦͦͫͭΈΣ ͊ ͎͔ͯ͋͗͡ ͨͦͤΎͭΈ ͔ͭͣͯΦ ͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͙͙͗ͯͪͤ͊ͫͭ͊͟͡ 

͍͙ͫͭ͊ͤͦͭͫΎ ͙͔ͤͫͭͪͯͣͤͭͦͣ ͍͔ͨͪͦͫ΅͔͙ͤΎ ͙ ͍͙͙ͪ͊ͭ͘Ύ ͙͙ͪͭ͟;͔͎ͫͦͦ͟ ͣ·΄͔͙ͤ͡ΎΦ 

͙̏ͦͤͦͣ͟;͔͙͚ͫ͟ ͔͊ͫͨͭ͟ ͔ͭ͊͗͟ ͙͎͔ͪ͊ͭ ͍͊͗ͤͯΌ ͪͦ͡Έ ͍ ͍͙͙͙ͪ͊ͭ͘ ͣͯ͡Έ͙͔͙͚ͭͣ͒ͤ·ͻ ͔͙ͣ͒͊Φ 

˾͔͔͙͊ͣͦ͒͊ͭ͟͡͡ ͔ͨͪ͒ͨͦ;͙ͭ͊Όͭ ͔ͪ͊ͣ͘΅͊ͭΈ ͦ͋ΆΎ͍͔͙ͤ͡Ύ ͍ ͙͔͙͍ͤͭͪ͊ͭͤ͟·ͻ ͙ ͍͙ͯ͊͘͡Έͤͦ ͙͍͔͔ͨͪ͊ͭ͟͡͡Έͤ·ͻ 

ͺͦͪͣ͊ͭ͊ͻΦ ˽ͦΉͭͦͣͯ ͣͯ͡Έ͙͔͙͚ͭͣ͒ͤ·͔ ͔ͨͪͦͭ͟· ͨͦͯ͡;͊Όͭ ͋ͦ͡Έ΄͔ ͙͍͔͙ͤͫͭͼ͙͚ ͙ ͍ͫͭ͊ͤͦΎͭͫΎ 

͔ͦͣͣͪ͟;͔͙ͫ͟ ͔ͯͫͨ΄ͤ·͙ͣΦ ̏ͭͦ ͙͙͔ͫͭͣͯͪͯͭ͡ ˿˸ˮ ͙ͫ͊ͭ͟Έ ͍ͤͦ·͔ ͺͦͪͣ· ͨͦ͒͊;͙ ͔ͦͤͭͤͭ͊͟Φ 

˻͒ͤ͊ͦ͟ ͣͯ͡Έ͙͔͙͚ͭͣ͒ͤ͊Ύ ͙͙͗ͯͪͤ͊ͫͭ͊͟͡ ͙͍͔ͫͭ͊͊ͭͫ͟͡Ύ ͙ ͫ ͔͔͖ͦͨͪ͒ͤͤ͡·͙ͣ ͔͙ͨͪͦ͋ͣ͊ͣ͡Φ ˻͚͒ͤͦ 

͙͘ ͙ͤͻ Ύ͍͡Ύ͔ͭͫΎ ͔͔͎ͨͪͪͯ͊͘͟ ͙͙͙͊ͯ͒ͭͦͪ ͙ͤͺͦͪͣ͊ͼ͙͔͚Φ ˮ͙͙͔ͦ͋͘͡ ͔ͦͤͭͤͭ͊͟ ͙͔ͫͤ͗͊ͭ ͍͙͙͔ͤͣ͊ͤ ͙ ͍͔͙͔͒ͦͪ 

͟ ͙ͫͭͦ;͙ͤ͊ͣ͟Φ ˽ͦΉͭͦͣͯ ͙͗ͯͪͤ͊ͫͭ͡· ͒ͦ͗ͤ͡· ͙͊͋ͦͭͭ͘ΈͫΎ ͦ ͍͔͙͒ͦͫͭͦͪͤͦͫͭ ͙ ͊͟;͔͍͔ͫͭ ͍͙ͫͦͻ ͔͙͍ͣ͊ͭͪ͊ͦ͡Σ 

͙͔͎͋͊͘Ύ ͍͔ͨͦͪͻ͙ͤͦͫͭͤͦͫͭ ͙ ͔ͫͤͫ͊ͼ͙͙ͦͤͤͦͫͭΦ 

˨͎͚ͪͯͦ ͍͊͗ͤ·͚ ͍·͍ͦ͘ τ ͊͘΅͙ͭ͊ ͍͙͊ͭͦͪͫ͟ͻ ͍ͨͪ͊Φ ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͺͦͭͦΣ ͍͙͔͒ͦ ͙ ͣͯ͘·͙͟ ͔͔ͭͪ͋ͯͭ 

ͫͦ͋͡Ό͔͙͒ͤΎ Ό͙͙ͪ͒;͔͙ͫ͟ͻ ͤͦͪͣΦ ˤ ͼ͙ͺ͍͚ͪͦͦ ͔͔ͫͪ͒ ͔͙ͣ͊ͭͪ͊͡· ͔͎ͦ͟͡ ͙ͦͨͪͯ͟ΌͭͫΎΣ ;ͭͦ ͖ͫͦ͒͊ͭ͘ ͙͙ͪͫ͟ 

͒͡Ύ ͙͎͙ͦͪͤ͊͡Έͤ·ͻ ͍͍͊ͭͦͪͦΦ ˽ͦΉͭͦͣͯ ͍ͦͨͪͦͫ Ή͙͙ͭ͟ ͙ ͍͔͍͔͙ͦͭͭͫͭͤͤͦͫͭ ͍͙ͫͭ͊ͤͦͭͫΎ ͔ͦͫͦ͋ͤͤͦ ͊ͭͯ͊͟͡Έͤ·ͣΦ 

˸ͯ͡Έ͙͔͙͚ͭͣ͒ͤ͊Ύ ͙͙͗ͯͪͤ͊ͫͭ͊͟͡ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͪͦͫͭͯ ͎͚ͪ͊͗͒͊ͤͫͦ͟ ͙͍͙͊ͭͤͦͫͭ͟Φ ˣ͎͊ͦ͒͊ͪ͡Ύ 

ͫͦͼ͙͊͡Έͤ·ͣ ͔ͫͭΎͣ ͊͗͒͟·͚ ;͔͍͔ͦ͟͡ ͔ͣͦ͗ͭ ͫͭ͊ͭΈ ͯ;͙͊ͫͭͤͦͣ͟ ͙ͤͺͦͪͣ͊ͼ͙͎ͦͤͤͦͦ ͨͪͦͼ͔ͫͫ͊Φ 

˽ͦ͡Έ͍͔͙ͦ͊ͭ͘͡ ͙ͨͯ͋ͯ͟͡Όͭ ͺͦͭͦΣ ͍͙͔͒ͦ ͙ ͔͙ͪͨͦͪͭ͊͗ ͫ ͔ͣͫͭ͊ ͫͦ͋·͙͚ͭΣ ;ͭͦ ͔͔͒͊ͭ͡ ͍͙ͤͦͦͫͭ ͔͔͋ͦ͡ 

͔͙͍ͦͨͪ͊ͭͤ·͙ͣΦ ̏ͭͦ ͺ͙͔ͦͪͣͪͯͭ ͍ͤͦͯΌ ͯ͟͡Έͭͯͪͯ ͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘Ύ ͔ͣ͗͒ͯ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ·͙ͣ 

͙͙͗ͯͪͤ͊ͫͭ͊ͣ͡ ͙ ͦ͋΅͔͍ͫͭͦͣΦ 

˿͍͔͔ͦͪͣͤͤ·͔ ͔ͪ͒͊͟ͼ͙͙ ͙͍͊ͭͤͦ͟ ͙ͫͨͦ͡Έͯ͘Όͭ ͙͙͊ͤ͊ͭ͡;͔͙͔ͫ͟ ͙͔ͤͫͭͪͯͣͤͭ· ͒͡Ύ ͙ͯ͘;͔͙ͤΎ 

͍͔͔͙ͨͦ͒ͤΎ ͙͙͙͊ͯ͒ͭͦͪΦ ̏ͭͦ ͎͔ͨͦͣͦ͊ͭ ͯ͡;΄͔ ͙ͨͦͤͣ͊ͭΈΣ ͙͔͊͟͟ ͔ͭͣ· ͙͔͔ͤͭͪͫͤ· ;͙͔ͭ͊ͭ͡Ύͣ ͙ ͍ ͊ͦͣ͟͟ 

ͺ͔ͦͪͣ͊ͭ ͙ͦͤ ͔ͨͪ͒ͨͦ;͙ͭ͊Όͭ ͨͦͯ͡;͊ͭΈ ͙ͤͺͦͪͣ͊ͼ͙ΌΦ ˹͊ ͍͔ͦͫͤͦ Ή͙ͭͻ ͒͊ͤͤ·ͻ ͫͦ͒͊͘ΌͭͫΎ 

͔͙͙͍ͨͪͫͦͤ͊ͪͦ͊ͤͤ͘͡·͔ ͔͙ͣ͊ͭͪ͊͡·Φ ͚́͊ͦ͟ ͨͦ͒ͻͦ͒ ͍ͨͦ·΄͔͊ͭ Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͪ͊͋ͦͭ· ͙͍͗ͯͪͤ͊ͫͭͦ͡Φ 

˸ͯ͡Έ͙͔͙͚ͭͣ͒ͤ·͔ ͺͦͪͣ͊ͭ· ͔ͭ͊͗͟ ͍ͫͨͦͫͦ͋ͫͭͯΌͭ ͍͙͙ͪ͊ͭ͘Ό ͔͚ͣ͗͒ͯͤ͊ͪͦ͒ͤͦ ͙͙͙͗ͯͪͤ͊ͫͭ͟͡Φ 

˻͚ͤ͊ͤ͡-ͨ͊ͭ͡ͺͦͪͣ· ͍ͨͦͦ͘͡ΎΌͭ ͎͍͔ͣͤͦͤͤͦ ͔͙͒ͭ͡ΈͫΎ ͔͙͙ͣ͊ͭͪ͊͊ͣ͡ ͨͦ ͍͔ͫͣͯ ͙ͣͪͯΦ ˬ͙ͯͪͤ͊ͫͭ͡· ͪ͊ͤ͘·ͻ 

ͫͭͪ͊ͤ ͎ͣͦͯͭ ͙ͫͦͭͪͯ͒ͤ;͊ͭΈΣ ͍ͫͦ͒͊͊ͭ͘Έ ͍͔ͫͦͣͫͭͤ·͔ ͔ͨͪͦͭ͟· ͙ ͔͙͍ͦ͋ͣͤ͊ͭΈͫΎ ͦͨ·ͭͦͣΦ ̏ͭͦ ͍͔ͫͨͦͫͦ͋ͫͭͯͭ 

͔͔͙ͯͪͨͤ͟͡Ό ͎ͦ͋͊͡͡Έͤ·ͻ ͍ͫΎ͔͚͘ ͙ ͍͙͙͙͊ͣͦͨͦͤͣ͊ͤ͘ΎΦ 
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˭͊͟͡Ό;͔͙͔ͤ 

͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͣͯ͡Έ͙͔͙͚ͭͣ͒ͤ͊Ύ ͙͙͗ͯͪͤ͊ͫͭ͊͟͡ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ ͙͔ͫͤͭ͘ ͔ͭͻ͎͙͚ͤͦͦ͡Σ 

͍ͭͦͪ;͔͍ͫͭ͊ ͙ ͦ͋΅͔͍͔͚ͫͭͤͤͦ ͍͔͍͔͙ͦͭͭͫͭͤͤͦͫͭΦ ˻ͤ͊ ͺ͙͔ͦͪͣͪͯͭ ͍ͤͦ·͚ Ύ͘·͟ ͙ͦͣͣͯͤ͊͟͟ͼ͙͙Σ ͍ ͦͭͦͪͦͣ͟ 

͍͊͗ͤ· ͔ͤ ͭͦ͡Έͦ͟ ͺ͊ͭ͟·Σ ͤͦ ͙ ͫͨͦͫͦ͋· ͙ͻ ͔͍͔͙ͨͪ͒ͫͭ͊ͤ͡ΎΦ ˤ ͍͙ͯͫͦ͡Ύͻ ͼ͙ͺ͍͚ͪͦͦ Ήͨͦͻ͙ ͔ͯͫͨͻ ͙͗ͯͪͤ͊ͫͭ͊͡ 

͔͔ͦͨͪ͒͡Ύ͔ͭͫΎ ͔͎ͦ ͔͙͔ͯͣͤͣ ͔͙ͫͦ͒ͤΎͭΈ ͙ͤͺ͙͍ͦͪͣ͊ͭͤͦͫͭΈΣ ͍͙ͯ͊͘͡ΈͤͦͫͭΈ ͙ Ήͣͦͼ͙ͦͤ͊͡ΈͤͦͫͭΈΦ ̏ͭͦ 

͍͔͙͔ͤ͊ͨͪ͊ͤ͡ ͙ͨͪͦ͒ͦ͗ͭ͡ ͍͙͍ͪ͊͊ͭ͘ΈͫΎΣ ͦͭͪ͟·͍͊Ύ ͍ͤͦ·͔ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͒͡Ύ ͔͔ͨͪ͒͊;͙ ͙͚ͤ͊ͤ͘ ͙ ͙͔͚͒ ͍ 

͍͔͔ͫͦͪͣͤͤͦͣ ͙͔ͣͪΦ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

1. ˶͙ͯͤ͊͟ ˸Φ˸Φ ˸ͯ͡Έ͙͔͙͚ͭͣ͒ͤ͊Ύ ͙͙͗ͯͪͤ͊ͫͭ͊͟͡Υ ͔͙ͭͦͪΎ ͙ ͙ͨͪ͊ͭ͊͟͟Φ τ ˸ ΦΥ ˢ͔ͫͨͭ͟ ˽͔ͪͫͫΣ нлнмΦ 

2. ˤ͍͊ͪͭ͊ͤͦ͊ ˩Φ˶Φ ˸͔͙͒͊Ή͙ͦͤͦͣ͊͟͟ ͙ ͼ͙ͺ͍ͪͦ͊Ύ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙Ύ ͙͙͙͗ͯͪͤ͊ͫͭ͟͡Φ τ ˸ΦΥ ˮ͔͒͊ͭ͘͡Έ͍ͫͭͦ 

˸˥̂Σ нлнлΦ 

3. ˴͔͙ͦͫͤ͡;͔ͤͦ͟ ˢΦˤΦ ˿͍͔͔ͦͪͣͤͤ·͔ ͔͙ͣ͒͊ͺͦͪͣ͊ͭ· ͙ ͣͯ͡Έ͙͔͙͚ͭͣ͒ͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡ ͍ ͙͙͔͗ͯͪͤ͊ͫͭ͟͡Φ 

τ ˿ ˽͋ΦΣ нлмфΦ 

4. ˴͔ͯͤ͘ͼ͍ͦ ˿ΦˢΦ ˬ͙͙ͯͪͤ͊ͫͭ͊͟͡ ͍ Ήͨͦͻͯ ͼ͙ͺ͍ͪͦ·ͻ ͙ͦͣͣͯͤ͊͟͟ͼ͙͚Φ τ ˩ ͔͙͎͊ͭͪͤ͋ͯͪ͟Υ ̂ͪ̅̂Σ нлннΦ 

5. ͔̉ͪͤ·΄͔͍͊ ˮΦ˥Φ ˮ͔͙͍ͤͭͪ͊ͭͤ͟·͔ ͺͦͪͣ· ͨͦ͒͊;͙ ͍͔͚ͤͦͦͫͭ ͍ ͚ͦͤ͊ͤ͡-˿˸ˮΦ τ ˸ ΦΥ ˶͎ͦͦͫΣ нлноΦ 

ϭˢ͔͍ͭ͊ ˹ΦΣ ˸͔͔͍ͪ͒ͦ ˸ΦΣ ˥ͯͪ͋͊ͤ͒ͯͪ͒·͔͍ ́ΦΣ ˾͊ͻ·͍ͣͦ ˢΦ, 2025  
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"2025 ς INTERNATIONAL YEAR OF PEACE AND TRUST": TURKMENISTAN'S INITIATIVES 

 AT THE UNITED NATIONS 

 

Abstract 

The proclamation of 2025 as the International Year of Peace and Trust (IYPT) by the United Nations 

General Assembly, a resolution successfully championed by Turkmenistan, stands as a crowning achievement 

of the nation's foreign policy doctrine of Permanent Neutrality. This article analyzes the genesis and strategic 

importance of this initiative, highlighting how Turkmenistan leverages its neutral status to foster global 

dialogue and non-confrontational cooperation. It details the core objectives of the IYPT and examines the 

broader context of Turkmenistan's active engagement with the UN, including its leadership in establishing 

key international days and hosting the UN Regional Centre for Preventive Diplomacy for Central Asia 

(UNRCCA), thus positioning the concept of trust (Ynam) as a vital tool for multilateral diplomacy in a 

fragmented world. 

 

Keywords:  

International Year of Peace and Trust 2025, Turkmenistan, Permanent Neutrality, UN General Assembly, 

Preventive Diplomacy, Global Dialogue, Trust, UN Initiatives. 

 

1. The Strategic Foundation: Permanent Neutrality 

¢ǳǊƪƳŜƴƛǎǘŀƴΩǎ ǎǳǎǘŀƛƴŜŘ ŜƴƎŀƎŜƳŜƴǘ ǿƛǘƘ ǘƘŜ ¦b ƛǎ ŦƛǊƳƭȅ ǊƻƻǘŜŘ ƛƴ ƛǘǎ Permanent Neutrality, a 

status recognized by the UN General Assembly Resolution 50/80 A in 1995. This policy is not passive; it is 

defined as Positive Neutrality, which mandates active participation in international affairs to promote 

stability and peaceful solutions. 

¶ Institutionalization of Peace: Turkmenistan has consistently translated its national policy into global 

institutional frameworks. Its diplomatic efforts led to the UN adopting the International Day of Neutrality 

(December 12) in 2017, laying the groundwork for its subsequent, more ambitious initiative focused on trust. 

¶ Preventive Diplomacy Hub: The hosting of the UN Regional Centre for Preventive Diplomacy for 

Central Asia (UNRCCA) in Ashgabat since 2007 is a practical, ongoing demonstration of the country's 

commitment to using dialogue and trust to resolve regional issues before they escalate. 

2. The Genesis and Goals of the IYPT 2025 Initiative 

The declaration of the International Year of Peace and Trust in 2025 culminates years of strategic 
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diplomatic effort by Turkmenistan to elevate the concept of mutual trust to a central principle of global 

governance. 

¶ Key Resolution: The initiative was officially adopted by the UN General Assembly in March 2024 

(Resolution 78/266). This timing is highly symbolic, coinciding with the 30th anniversaǊȅ ƻŦ ¢ǳǊƪƳŜƴƛǎǘŀƴΩǎ 

Permanent Neutrality in December 2025, framing the anniversary within a global peace mandate. 

¶ Core Objectives of IYPT: The IYPT aims to encourage the international community to: 

o Promote Dialogue: Shift away from confrontation and geopolitical rivalry towards respectful and 

constructive multilateral dialogue. 

o Strengthen Cooperation: Rebuild confidence and mutual understanding among nations to address 

shared challenges like pandemics, climate change, and economic instability. 

o Uphold International Law: Reaffirm the primacy of the UN Charter and international law as the 

foundation for state relations. 

3. Turkmenistan's Initiatives within the IYPT Framework 

Turkmenistan is leading by example in implementing the IYPT's spirit through various thematic 

initiatives at the UN. 

¶ Dialogue as a Guarantee: Turkmenistan actively promotes the idea that dialogue is the only 

guarantee for sustainable security. It pushes for the formalization of rules that mandate peaceful 

communication channels, particularly among neighboring states. 

¶ The Group of Friends of Neutrality: Through this informal group, Turkmenistan aims to ensure that 

the principles of neutrality and trust are not isolated doctrines but are universally applied as methods for 

preventive diplomacy and consensus-building across different regional and political contexts. 

¶ Sustainable Development: The concept of trust is practically applied to economic diplomacy. 

Turkmenistan links the IYPT directly to its resolutions on sustainable transport and energy security, arguing 

that these major transnational projects (e.g., TAPI) can only succeed and truly benefit participating nations if 

they are built on a foundation of mutual trust and transparency. 

4. Conclusion 

The successful advocacy for the International Year of Peace and Trust in 2025 is a testament to the 

ŜŦŦŜŎǘƛǾŜƴŜǎǎ ƻŦ ¢ǳǊƪƳŜƴƛǎǘŀƴΩǎ tƻǎƛǘƛǾŜ bŜǳǘǊŀƭƛǘȅ ŀƴŘ ƛǘǎ ŎƻƳƳƛǘƳŜƴǘ ǘƻ ǇǊƻŀŎǘƛǾŜ Ǝƭƻōŀƭ ŘƛǇƭƻƳŀŎȅΦ .ȅ 

leveraging its non-aligned status, Turkmenistan has provided a significant intellectual contribution to the 

UN's agenda, offering Trust as a tangible, necessary strategy for mitigating global instability. The IYPT 

provides a critical framework for member states to reassess their diplomatic engagement, proving that a 

medium-sized state can be a powerful force for global peace, dialogue, and mutual confidence. 
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THE DIPLOMACY OF CULTURE: TURKMENISTAN'S ROLE IN UNESCO 

 AND WORLD HERITAGE PRESERVATION 

 

Abstract 

Turkmenistan strategically utilizes its rich historical and cultural heritage as a key pillar of its foreign 

policy, a concept often termed cultural diplomacy. Central to this effort is the robust partnership with the 

United Nations Educational, Scientific and Cultural Organization (UNESCO). This article examines 

Turkmenistan's active engagement with UNESCO, focusing specifically on the protection and promotion of 

its three major World Heritage Sites: Ancient Merv, Kunya-Urgench, and the Parthian Fortresses of Nisa. This 

cooperation not only ensures the preservation of invaluable relics from the Great Silk Road era but also 

reinforces the nation's policy of Permanent Neutrality by fostering international dialogue, mutual respect, 

and academic collaboration across borders. 

Keywords:  

Cultural Diplomacy, UNESCO, World Heritage Sites, Turkmenistan, Ancient Merv, Nisa,  

Kunya-Urgench, Permanent Neutrality, Silk Road Heritage. 

 

1. Culture as a Pillar of Turkmen Diplomacy 

Turkmenistan views its deep historical legacy, stretching back to ancient civilizations that flourished 

along the Silk Road, as a powerful tool for diplomacy. By presenting its culture and history to the world, the 

nation strengthens its international image as a stable, neutral, and historically significant partner committed 

to peace. 

¶ Reinforcing Neutrality: Cultural diplomacy complements the policy of Permanent Neutrality by 

creating common ground and non-political avenues for cooperation, particularly in Central Asia and the wider 

Eurasian space. 

¶ Intangible Heritage: Turkmenistan is an active participant in UNESCO's programs for Intangible 

Cultural Heritage, successfully registering elements like the traditional craft of carpet weaving, the art of 

Turkmen embroidery, and the epic art of DǀǊǀƎƭȅ. 

2. Turkmenistan's UNESCO World Heritage Sites 

The preservation of the nation's archaeological marvels is a direct manifestation of its commitment to 

global cultural stewardship. Turkmenistan currently hosts three sites inscribed on the UNESCO World 

Heritage List: 

2.1. The Parthian Fortresses of Nisa (Inscribed 2007) 

¶ Historical Significance: Located near Ashgabat, Nisa was one of the first capitals of the Parthian 

Empire (3rd century BC to 3rd century AD). It represents a crucial historical period when ancient Hellenistic 

and Iranian cultures merged. 

¶ Diplomatic Value: bƛǎŀΩǎ ŎƻƳǇƭŜȄΣ ǿƛǘƘ ƛǘǎ Ǌƻȅŀƭ ŀǊŎƘƛǘŜŎǘǳǊŜ ŀƴŘ ǊƛŎƘƭȅ ǇǊŜǎŜǊǾŜŘ ŀǊǘƛŦŀŎǘǎ όƭƛƪŜ ǘƘŜ 

ŦŀƳƻǳǎ bƛǎŀ ǊƘȅǘƻƴǎύΣ ƘƛƎƘƭƛƎƘǘǎ ¢ǳǊƪƳŜƴƛǎǘŀƴΩǎ ŘŜŜǇ Ǌƻƻǘǎ ƛƴ ǘƘŜ ŀƴŎƛŜƴǘ ǇƻƭƛǘƛŎŀƭ landscape, fostering 

collaboration with Iran and other states sharing Parthian heritage. 

2.2. Ancient Merv (Inscribed 1999) 
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¶ Historical Significance: Located on a major oasis, Merv was one of the great capital cities of the 

Islamic world and a key stop on the Silk Road. It comprises a succession of ancient cities built over two 

millennia (from the Achaemenid era to the 18th century). 

¶ International Collaboration: The site, famed for its massive fortifications and the Mausoleum of 

Sultan Sanjar, requires extensive international cooperation in archaeology, conservation, and site 

management, often involving specialists from the UK, the US, and neighboring Central Asian states. 

2.3. Kunya-Urgench (Inscribed 2005) 

¶ Historical Significance: Situated in the north of the country, Kunya-Urgench was once the flourishing 

capital of the Khorezm region. It was a major intellectual and trading center that suffered catastrophic 

destruction by the Mongols. 

¶ Architectural Heritage: The site contains impressive architectural monuments, including mausoleums 

and the majestic Kutlug Timur Minaret, showcasing the zenith of Central Asian Islamic architecture. 

Preserving these monuments serves as a testament to the resilience of civilization. 

Conclusion 

Turkmenistan's commitment to UNESCO and the rigorous preservation of sites like Nisa, Merv, and 

Kunya-Urgench demonstrates a strategic deployment of cultural diplomacy. This engagement serves multiple 

purposes: it protects irreplaceable world heritage, strengthens international legitimacy through multilateral 

organizations, and powerfully underscores the nation's policy of Permanent Neutrality by showcasing its 

historical role as a hub for peaceful interaction and cross-cultural trust. 
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THE TURKMEN MODEL OF NEUTRALITY: FROM RESOLVING REGIONAL CONFLICTS TO UN RESOLUTIONS 

 

Abstract 

¢ǳǊƪƳŜƴƛǎǘŀƴΩǎ ǎǘŀǘŜ ǇƻƭƛŎȅ ƻŦ Permanent Neutrality, formally recognized by the United Nations 
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General Assembly in 1995, is a distinct and proactive foreign policy doctrine often referred to as "Positive 

Neutrality." This model goes beyond mere non-alignment, positioning the nation as an engaged, reliable, and 

impartial platform for international dialogue and cooperation. This article analyzes the practical application 

of the Turkmen model, highlighting its evolution from a principle of non-involvement to a powerful 

instrument of preventive diplomacy and peacemakingΦ YŜȅ ŀǊŜŀǎ ŜȄŀƳƛƴŜŘ ƛƴŎƭǳŘŜ ¢ǳǊƪƳŜƴƛǎǘŀƴΩǎ ƘƛǎǘƻǊƛŎŀƭ 

role in resolving regional conflicts and its contemporary leadership in initiating significant UN resolutions 

focused on international peace, trust, and sustainable development. 

Keywords:  

Turkmen Neutrality, Positive Neutrality, Preventive Diplomacy, UN Resolutions, Regional Conflicts,  

Central Asia, Peace and Trust, Conflict Resolution. 

 

1. Defining the Turkmen Model of Neutrality 

Unlike traditional models of neutrality (e.g., Swiss), which are often based on military non-

ǇŀǊǘƛŎƛǇŀǘƛƻƴΣ ¢ǳǊƪƳŜƴƛǎǘŀƴΩǎ ŘƻŎǘǊƛƴŜ ƻŦ tŜǊƳŀƴŜƴǘ bŜǳǘǊŀƭƛǘȅ ƛǎ ŎƘŀǊŀŎǘŜǊƛȊŜŘ ōȅ ƛǘǎ proactive engagement 

and commitment to multilateralism. 

¶ UN Endorsement: The policy was enshrined by UN General Assembly Resolution 50/80 A (1995), 

which formally recognized the status. This was followed by the establishment of December 12 as the 

International Day of Neutrality (2017), further validating its global relevance. 

¶ Active Role: This "Positive Neutrality" mandates active participation in international affairs, 

particularly through the UN, offering neutral ground and diplomatic mediation rather than simply 

maintaining distance from conflicts. 

2. Peacemaking in Regional Conflicts 

The Turkmen model has been tested and proven in practical application, particularly in the volatile 

Central Asian region. 

¶ Host for Dialogue: Turkmenistan strategically used its neutral status to facilitate critical peace 

processes. The most notable example is its role as the venue for the Inter-Tajik Peace Talks (1995ς1996). By 

providing a secure, impartial venue, Ashgabat enabled the warring factions to reach essential agreements, 

helping to end the protracted civil war in Tajikistan. 

¶ The Afghan Context: Turkmenistan consistently employs its neutrality to maintain balanced relations 

with all internal and external parties involved in Afghanistan. This stance enables the country to serve as a 

reliable transit corridor for humanitarian aid, energy, and infrastructure projects, promoting stability and 

economic integration as tools for long-term peace in the region. 

3. Institutionalizing Preventive Diplomacy 

The practical application of Positive Neutrality is institutionalized through UN bodies located in the 

capital, Ashgabat. 

¶ UNRCCA Headquarters: Turkmenistan hosts the United Nations Regional Centre for Preventive 

Diplomacy for Central Asia (UNRCCA), established in 2007. This center operates on the principle that conflicts 

are best resolved before they escalate. UNRCCA provides a platform for five Central Asian states to cooperate 

on issues such as transboundary water resources, security threats, and political dialogue, directly reflecting 

the Turkmen model's emphasis on pre-emptive resolution. 

¶ Group of Friends of Neutrality: Turkmenistan initiated and actively promotes the Group of Friends of 

Neutrality, a platform at the UN dedicated to advancing the role of neutral states in maintaining international 

peace and security. 

. Conclusion 

The Turkmen Model of Neutrality is a vibrant and evolving doctrine that demonstrates how a neutral 
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state can actively contribute to global security. By consistently offering itself as a dependable venue for 

dialogue and by initiating globally resonant resolutions at the UN, Turkmenistan has successfully transformed 

its non-military commitment into a powerful instrument of preventive diplomacy and trust-building. This 

model serves as a valuable case study for peaceful coexistence and multilateral cooperation in a multipolar 

world. 
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TURKMENISTAN'S NEUTRALITY: 30 YEARS SERVING PEACE, TRUST, AND GLOBAL DIPLOMACY 

 

Abstract 

The year 2025 marks the 30th anniversary of Turkmenistan's internationally recognized status of 

Permanent Neutrality. This policy, formally endorsed by the United Nations General Assembly in 1995 

(Resolution 50/80 A) and reaffirmed in 2015, serves as the cornerstone of the nation's foreign and domestic 

policy. This article explores the key principles of this unique neutral model, emphasizing its role as a tool for 

preventive diplomacy, a foundation for regional economic stability, and a catalyst for fostering peace and 

trust on the global stage, as recognized by the UN's declaration of 2025 as the International Year of Peace 

and Trustτa Turkmenistan-initiated resolution. 

 

Keywords:  

Permanent Neutrality, Turkmenistan, UN Resolution 50/80 A, Preventive Diplomacy, 

 International Year of Peace and Trust 2025, Central Asia, Geopolitics, Energy Transit. 
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1. The Genesis and Legal Foundation of Neutrality 

Turkmenistan's path to permanent neutrality was rooted in the nation's desire for internal stability 

and a balanced foreign policy upon gaining independence in 1991. 

¶ UN Endorsement (1995): The official status was established on December 12, 1995, when the UN 

General Assembly unanimously adopted Resolution 50/80 A. This resolution "recognizes and supports the 

status of permanent neutrality proclaimed by Turkmenistan" and calls upon UN member states to respect 

this status, along with the country's independence, sovereignty, and territorial integrity. 

¶ Constitutional Law: The policy is legally enshrined in the Constitutional Law of Turkmenistan on 

Permanent Neutrality (1995). Its core tenets commit the nation to non-participation in military blocs or 

alliances, non-interference in the internal affairs of other states, and using its territory exclusively for 

peaceful purposes. 

¶ International Recognition: The status was further reinforced in 2017 when the UN General Assembly 

proclaimed December 12 as the International Day of Neutrality, highlighting Turkmenistan's commitment to 

promoting peace and partnership globally. 

2. Neutrality as a Tool for Preventive Diplomacy 

¢ǳǊƪƳŜƴƛǎǘŀƴΩǎ ƴŜǳǘǊŀƭƛǘȅ ƛǎ ŘŜŦƛƴŜŘ ŀǎ "Positive Neutrality," meaning it is not passive but actively 

engaged in promoting dialogue and peaceful conflict resolution. 

¶ Regional Center for Preventive Diplomacy (UNRCCA): A major practical manifestation of this policy is 

the hosting of the United Nations Regional Center for Preventive Diplomacy for Central Asia (UNRCCA) in 

Ashgabat since 2007. This center assists Central Asian states in addressing regional challenges, managing 

potential sources of tension, and supporting sustainable development. 

¶ Mediation and Dialogue: Turkmenistan has historically offered its territory as a neutral platform for 

talks, notably during the Inter-Tajik Peace Talks (1995ς1996) and for various discussions concerning the 

situation in Afghanistan. This role as a trusted host facilitates dialogue among parties in conflict without 

pressure from military alliances. 

¶ Group of Friends of Neutrality: At the UN, Turkmenistan initiated the Group of Friends of Neutrality 

for Peace, Security, and Sustainable Development, an informal group dedicated to upholding the principles 

of neutrality and preventive diplomacy globally. 

Conclusion 

¢ƘǊŜŜ ŘŜŎŀŘŜǎ ŀŦǘŜǊ ƛǘǎ ƻŦŦƛŎƛŀƭ ǊŜŎƻƎƴƛǘƛƻƴΣ ¢ǳǊƪƳŜƴƛǎǘŀƴΩǎ tŜǊƳŀƴŜƴǘ bŜǳǘǊŀƭƛǘȅ Ƙŀǎ ŜǾƻƭǾŜŘ ƛƴǘƻ ŀ 

dynamic and proactive foreign policy doctrine. Its success is not only measurŜŘ ōȅ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ǎǘŀōƛƭƛǘȅ ŀƴŘ 

non-involvement in conflicts but also by its concrete contributions to global security and development 

through UN-backed initiatives. The confluence of the 30th anniversary of Neutrality and the International 

Year of Peace and Trust in 2025 underscores Turkmenistan's enduring commitment to its role as a key 

advocate for dialogue, mutual respect, and trust in the international community. 
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THE LEGACY OF MAGTYMGULY AND THE STATUS OF NEUTRALITY: CULTURAL AND HISTORICAL 

FOUNDATIONS OF TURKMEN STATEHOOD 

 

Abstract 

Turkmenistan's contemporary political identity, epitomized by its status of Permanent Neutrality, is 

deeply rooted in the nation's cultural and historical consciousness. This article explores the profound 

influence of the 18th-century poet and philosopher, Magtymguly Pyragy, arguing that his literary and 

ideological legacy serves as the spiritual and intellectual foundation for modern Turkmen statehood and its 

non-aligned foreign policy. Magtymguly's powerful calls for national unity, peace, and internal strength 

directly prefigure the principles of sovereignty, non-interference, and active dialogue that define 

Turkmenistan's neutral stance today. By analyzing this synergy, we demonstrate how cultural heritage is 

strategically deployed as a philosophical basis for a distinct and enduring geopolitical strategy. 

 

Keywords:  

Magtymguly Pyragy, Turkmen Statehood, Permanent Neutrality, National Unity, Cultural Diplomacy, 

Historical Foundations, Sovereignty, Peacekeeping. 

 

1. Introduction: Culture as the Core of Policy 

The creation of the independent state of Turkmenistan in 1991 required not only political will but also 

a distinct national ideology. The principles chosenτSovereignty, Peace, and Neutralityτwere not arbitrary 

but were drawn directly from centuries of shared cultural memory. The central figure in articulating this 

memory is Magtymguly Pyragy, whose poetry transcended tribal divisions and forged a coherent national 

identity. His moral and political philosophy laid the intellectual groundwork for a state defined by self-

reliance and peace. 

2. Magtymguly's Vision: The Precursor to National Unity 

Magtymguly's life coincided with a period of intense tribal conflict and external pressure on the 

Turkmen lands. His work became a powerful political manifesto for survival. 

¶ Call for Unity: His most enduring theme was the passionate plea for the unification of all Turkmen 

tribes under a single, strong leadership. He warned that internal fragmentation led to vulnerability, while 

unity ensured freedom. This vision of a cohesive, sovereign nation (άōƛǊ ŘǀǿƭŜǘέ) is the direct historical 

antecedent to the modern state's commitment to national sovereignty. 

¶ Emphasis on Peace: aŀƎǘȅƳƎǳƭȅΩǎ ƛŘŜŀƭ ǎǘŀǘŜ ǿŀǎ ƻƴŜ ǘƘŀǘ ŎƻǳƭŘ ŘŜŦŜƴŘ ƛǘǎŜƭŦ ōǳǘ ǇǊŜŦŜǊǊŜŘ ǇŜŀŎŜ 

and stability over conquest. His philosophy prioritized internal strength and moral integrityτtraits that are 
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prerequisites for maintaining a successful, non-aggressive neutral status. 

3. Neutrality as the Geopolitical Realization of Magtymguly's Ideals 

The policy of Permanent Neutrality, formally recognized by the UN in 1995, is the modern geopolitical 

expression of Magtymguly's cultural mandate. 

¶ Sovereignty and Non-Interference: The neutral status guarantees the sovereignty that Magtymguly 

sought, ensuring that Turkmenistan avoids external military and political entanglements. The commitment 

to non-participation in military blocs reflects the historical emphasis on self-reliance and avoiding 

entanglement in the rivalries of powerful neighbors. 

¶ Active Peacemaking (Positive Neutrality): Magtymguly's demand for a strong, cohesive nation 

translates into today's "Positive Neutrality." This proactive roleτmanifested by hosting the UN Regional 

Centre for Preventive Diplomacy for Central Asia (UNRCCA)τreflects the cultural imperative to be a 

constructive force for regional peace and dialogue. 

4. Cultural Diplomacy and the Legacy of Trust 

The philosophical legacy is strategically utilized in contemporary diplomacy to foster global trust. 

¶ The Year of Peace and Trust: ¢ǳǊƪƳŜƴƛǎǘŀƴΩǎ ǎǳŎŎŜǎǎŦǳƭ ƛƴƛǘƛŀǘƛǾŜ ǘƻ ŘŜŎƭŀǊŜ 2025 as the International 

Year of Peace and Trust directly reflects Magtymguly's humanistic values. By institutionalizing "Trust" as a 

global diplomatic tool, the state reinforces the idea that dialogue and mutual respect are the most effective 

means to achieve the peace Magtymguly envisioned. 

¶ Cultural Preservation: The state's efforts to preserve historical sites like Merv and Nisa, alongside 

ǇǊƻƳƻǘƛƴƎ aŀƎǘȅƳƎǳƭȅΩǎ ǇƻŜǘǊȅ ŀƴŘ ǘƘŜ ŀǊǘ ƻŦ carpet weaving through UNESCO, form a crucial component 

of its cultural diplomacy, positioning the nation as a guardian of civilization and a credible, historically deep-

rooted partner. 

5. Conclusion 

The status of Permanent Neutrality is more than a diplomatic policy; it is a foundational element of 

modern Turkmen statehood, drawing its moral and philosophical strength directly from the legacy of 

Magtymguly Pyragy. The poet's centuries-old call for unity and peace established a profound cultural 

blueprint that underpins the nation's commitment to sovereignty, non-interference, and active, trust-based 

international dialogue. Thus, Magtymguly's poetry continues to serve as the ethical and historical compass 

for Turkmenistan's distinctive and globally recognized foreign policy. 
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FROM THE GREAT SILK ROAD TO THE UN: HISTORICAL ROOTS  

OF TURKMENISTAN'S POLICY OF TRUST AND PEACEMAKING 

 

Abstract 

Turkmenistan's modern foreign policy, defined by its Permanent Neutrality and recent emphasis on 

Trust and Dialogue, is not merely a contemporary geopolitical strategy but is deeply rooted in the nation's 

historical experience and cultural traditions. This article traces the philosophical and practical lineage of 

¢ǳǊƪƳŜƴƛǎǘŀƴΩǎ ǇŜŀŎŜƳŀƪƛƴƎ ǊƻƭŜΣ ŦǊƻƳ ƛǘǎ ŎŜƴǘǊŀƭ Ǉƻǎƛǘƛƻƴ ŀƭƻƴƎ ǘƘŜ Great Silk Roadτa historical conduit 

for peaceful exchange and mutual understandingτto its contemporary advocacy for multilateral diplomacy 

at the United Nations. The historical role of the Turkmen people as mediators and hosts and the enduring 

influence of literary figures like Magtymguly Pyragy established a cultural precedent for dialogue, mutual 

respect, and non-interference, which today informs the country's proactive engagement on global issues like 

the International Year of Peace and Trust. 

 

Keywords:  

Great Silk Road, Turkmenistan, Permanent Neutrality, Trust, Peacemaking, Magtymguly Pyragy, 

 Central Asia, Diplomacy, Cultural Heritage. 

 

1. The Legacy of the Silk Road: A Cradle of Dialogue 

For nearly two millennia, the territory of modern Turkmenistan served as a vital crossroads of the 

Great Silk Roadτthe ancient network connecting East and West. This historical role fundamentally shaped 

the Turkmen worldview, fostering a culture predisposed to dialogue and trust. 

¶ Trade and Trust: The success of the Silk Road depended entirely on mutual trust and the security of 

merchants crossing diverse lands. Cities like Merv and Kunya-Urgench (both UNESCO World Heritage sites) 

thrived as centers where different civilizations, religions, and languages coexisted and exchanged ideas 

peacefully. 

¶ Cultural Exchange: This environment necessitated an ingrained tradition of hospitality, tolerance, 

and mediation. The Turkmen people, situated between powerful empires, mastered the art of non-

confrontation and diplomacy, which allowed for uninterrupted transit and facilitated the exchange of goods, 

knowledge, and technologies. 

2. Philosophical and Literary Foundations of Peacemaking 
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The principles of peace and national unity were enshrined in the national consciousness through 

classical literature and traditional values long before the modern state was formed. 

¶ Magtymguly Pyragy's Vision: The 18th-century poet and philosopher Magtymguly Pyragy is often 

cited as the spiritual precursor to the modern policy of neutrality. His poetry passionately called for the unity 

of all Turkmen tribes and advocated for the establishment of a united, powerful, and peaceful state capable 

of resisting external pressures through internal cohesion and balanced relations. 

¶ National Values: Traditional Turkmen values place high importance on the concept of ¸ƭŀƭŀǒȅƪ 

(consensus) and Hakyda (respect/trust). These cultural norms favor seeking peaceful compromise over 

conflict, mirroring the non-interference and proactive dialogue inherent in the Permanent Neutrality 

doctrine. 

3. Transition to Modern Diplomacy and Neutrality 

Upon gaining independence in 1991, Turkmenistan strategically translated these historical and cultural 

precepts into a formal foreign policy doctrine, culminating in the Permanent Neutrality status recognized by 

the UN in 1995. 

¶ Active Engagement: This neutrality is not isolationist; it's a proactive commitment to solving 

international problems. Turkmenistan has consistently offered its territory as a neutral platform for high-

level negotiations, most notably hosting the UN Regional Center for Preventive Diplomacy for Central Asia 

(UNRCCA). 

¶ Energy and Transit Diplomacy: The historical role as a transit hub is revived in contemporary policy, 

where the country promotes neutrality as the most secure framework for large-scale energy and 

infrastructure projects (e.g., TAPI pipeline), transforming energy diplomacy into a tool for regional trust-

building and economic interdependence. 

Conclusion 

¢ǳǊƪƳŜƴƛǎǘŀƴΩǎ ǇƻƭƛŎȅ ƻŦ tŜǊƳŀƴŜƴǘ bŜǳǘǊŀƭƛǘȅΣ tŜŀŎŜΣ ŀƴŘ ¢Ǌǳǎǘ ƛǎ ŀ ƳƻŘŜǊƴ ǇƻƭƛǘƛŎŀƭ ŜȄǇǊŜǎǎƛƻƴ ƻŦ ƛǘǎ 

ancient heritage. The traditions of the Great Silk Roadτtolerance, secure transit, and mediationτalong with 

the unifying philosophy of Magtymguly Pyragy, provide the enduring cultural and historical roots for its 

current international role. This synthesis allows Turkmenistan to effectively serve not just its own national 

interests, but also the broader global agenda of peace and sustainable dialogue through its active 

participation in the United Nations. 
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TRUST AS A STRATEGY: THE PRINCIPLES OF TURKMENISTAN'S FOREIGN POLICY  

IN AN ERA OF GLOBAL INSTABILITY 

 

Abstract 

Turkmenistan's foreign policy is anchored by its internationally recognized status of Permanent 

Neutrality, but its contemporary execution is fundamentally guided by the doctrine of "Trust" (Ynam). In an 

era marked by increasing global instability, geopolitical rivalries, and complex transnational challenges, this 

policy moves beyond mere non-alignment to actively promote dialogue, mutual understanding, and respect 

as strategic tools for conflict prevention and sustainable development. This article analyzes the core 

principles of this trust-based strategy, examines its practical applications through preventive diplomacy and 

multilateral initiatives at the United Nations, and demonstrates how cultivating trust is essential for ensuring 

national security, facilitating economic cooperation, and fostering regional stability in Central Asia. 

Keywords:  

Trust as Strategy, Permanent Neutrality, Preventive Diplomacy, Global Instability, Dialogue, UN Initiatives, 

International Year of Peace and Trust, Geopolitics. 

 

1. The Strategic Imperative of Trust 

The policy of Permanent Neutrality provides the legal and political framework for Turkmenistan's 

foreign relations, but the concept of "Trust" gives this framework its proactive diplomatic content. In a 

fragmented global environment, trust is treated not as an abstract value but as a vital geopolitical resource 

used to de-escalate tensions and build reliable partnerships. 

¶ Positive Neutrality: The Turkmen model is defined as Positive Neutrality, which requires active 

engagement. Trust serves as the core mechanism for this engagement, allowing Turkmenistan to maintain 

equally balanced, friendly relations with all major global and regional powers without taking sides. 

¶ National Security: By fostering trust, Turkmenistan minimizes external threats and maximizes 

diplomatic options, directly supporting the nation's core security interests without relying on military 

alliances. 

2. Practical Application: Trust in Diplomacy and Regional Stability 

The trust-based strategy is applied through various diplomatic and economic initiatives, particularly in 

the Central Asian region. 

¶ Preventive Diplomacy: Trust is the foundation of preventive diplomacy. Turkmenistan leverages its 

impartial reputation to offer its capital, Ashgabat, as a neutral and trusted platform for negotiations. The 

hosting of the UN Regional Centre for Preventive Diplomacy for Central Asia (UNRCCA) since 2007 is a prime 
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example of institutionalizing this trust to facilitate dialogue on transboundary issues like water, security, and 

borders. 

¶ Economic Cooperation and Energy Transit: In the critical sphere of energy, trust is paramount. 

Turkmenistan, possessing vast hydrocarbon reserves, uses its trusted status to ensure the viability and 

security of major transnational energy and transit projects (e.g., the TAPI gas pipeline and various transport 

corridors). The country's neutrality provides assurances to all stakeholdersτproducers, transit countries, and 

consumersτthat projects will remain free from geopolitical interference. 

3. Globalizing Trust: Initiatives at the United Nations 

Turkmenistan has successfully advocated for the principle of trust to be recognized as a key element 

of the broader UN agenda for peace and security. 

¶ International Year of Peace and Trust: The most significant demonstration of this strategy is the 

successful initiative by Turkmenistan to have the UN General Assembly declare 2025 as the International Year 

of Peace and Trust. . This global initiative encourages member states to abandon confrontational rhetoric 

and focus on multilateral dialogue and mutual respect as the most effective means of addressing global 

challenges. 

¶ Dialogue as a Guarantee: Turkmenistan actively promotes resolutions on strengthening dialogue and 

sustainable development, arguing that continuous, high-level communication is the only guarantee against 

the escalation of political disputes into armed conflict. The trust-based approach seeks to replace the zero-

sum thinking of geopolitical rivalry with a win-win approach to cooperation. 

4. Conclusion 

In an era of pronounced global instability, Turkmenistan's foreign policy of Trust as a Strategy provides 

a distinctive and effective model for a neutral state. By translating its national values and historical legacy of 

the Silk Road into a proactive diplomatic doctrine, Turkmenistan secures its national interests, stabilizes its 

region through the facilitation of dialogue and economic projects, and contributes significantly to the UN's 

goals of peace and sustainable development, making mutual trust a central operative principle of modern 

international relations. 
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ͼ͙ͺ͍͙ͪͦ͊͘ͼ͙͙Σ ͍͙͊ͭͦͣ͊ͭ͊͘ͼ͙͙ ͙ ͙͔͎ͤͭͪ͊ͼ͙͙ ͫ ͎͔͙ͦͤͺͦͪͣ͊ͼ͙ͦͤͤ·͙ͣ ͙͔͙ͫͫͭͣ͊ͣ ό˥ˮ˿ύΦ ˻͔ͫͦ͋ͦ 

͍͙͙͔ͤͣ͊ͤ ͔͔ͯ͒ͤͦ͡ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ό ͙͍ͫͨͯͭͤͦ͟·ͻ ͙ ͔͙͋ͫͨͦͭͤ͡·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡Σ ͊ ͔ͭ͊͗͟ ͙ͻ ͍͙͡Ύ͙ͤΌ ͤ͊ 

ͭͦ;ͤͦͫͭΈΣ Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͙ ͔͋ͦͨ͊ͫͤͦͫͭ͘Έ ͙͔͔ͤ͗ͤͪͤͦ-͎͔͔͙ͦ͒͘;͔͙ͫ͟ͻ ͪ͊͋ͦͭΦ ˽ͦ͊͊ͤͦ͘͟ ͤ͊͘;͔͙͔ͤ 

͎͔͔͙ͦ͒͘;͔͙ͫ͟ͻ ͙͔͔͙͚ͣͪͤ͘ ͒͡Ύ ͔͙͍͙ͨͪͦͭͪͦ͊ͤ͟Ύ ͙ ͙͙͎ͣͦͤͭͦͪͤ͊ ͙ͤͺͪ͊ͫͭͪͯͭͯͪͤ͟·ͻ ͦ͋Ά͔͍ͭͦ͟Φ 

˾͙͍͊ͫͫͣ͊ͭͪ͊ΌͭͫΎ ͔͔͙͍ͨͪͫͨͭ͟· ͍͙͙ͪ͊ͭ͘Ύ ͙ͦͭͪ͊ͫ͡ ͍ ͍͙ͯͫͦ͡Ύͻ ͔͔ͨͪͻͦ͒͊ ͟ ͙͔͔ͤͭͭͯ͊͟͡͡͡Έͤ·ͣ ͙͔ͫͫͭͣ͊ͣ 

͍͔ͨͪͦͫͭͪ͊ͤͫͭͤͤ·ͻ ͒͊ͤͤ·ͻ ͙ ͚ͯͫͭͦ;͙͍ͦͣͯ ͍͙͙ͪ͊ͭ͘Ό ͔͙͙͚ͭͪͪͭͦͪ. 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ  

͎͔͔͙ͦ͒͘ΎΣ ˥ˮ˿Σ ͙͍ͫͨͯͭͤͦ͟·͔ ͙͔͔͙ͣͪͤ͘ΎΣ GPSΣ ͼ͙ͺ͍ͪͦ͊Ύ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ΎΣ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͊͟Σ 

͔͙͋ͫͨͦͭͤ͡·͔ ͙͔ͫͫͭͣ·Σ ͙͙͎ͣͦͤͭͦͪͤΣ ͍͔ͨͪͦͫͭͪ͊ͤͫͭͤͤ·͔ ͒͊ͤͤ·͔Φ 

 

˥͔͔͙ͦ͒͘Ύ ͊͟͟ ͤ͊ͯ͊͟ ͙ ͙ͨͪ͊͒ͤ͊͟͡Ύ ͙͒ͫͼ͙͙ͨͤ͊͡ Ύ͍͡Ύ͔ͭͫΎ ͙ͦ͒ͤͣ ͙͘ ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έͤ·ͻ 

͍͔͙͚ͤ͊ͨͪ͊ͤ͡ ͙͔͔͚ͤ͗ͤͪͤͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΦ ˩͖ ͍ͦͫͤͦͤ͊Ύ ͊͒͊͘;͊ τ ͔͔͔͙͔ͦͨͪ͒ͤ͡ ͺͦͪͣ· ͙ ͔͍ͪ͊ͣͪͦ͘ 

˭͔͙ͣ͡Σ ͙ͦͦͪ͒ͤ͊ͭ͟ ͭͦ;͔͟ ͤ͊ ͔͖ ͍͔ͨͦͪͻ͙ͤͦͫͭΣ ͊ ͔ͭ͊͗͟ ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͭͦ;͙ͤͦͫͭ ͍͔ͨͪͦͫͭͪ͊ͤͫͭͤͤ·ͻ ͒͊ͤͤ·ͻΣ 

͔ͤͦ͋ͻ͙ͦ͒ͣ·ͻ ͒͡Ύ ͙͔ͫͭͪͦͭ͡Έ͍ͫͭ͊Σ ͎͊ͪͭͦͪ͊͟ͺ͙͙Σ ͊͒͊ͫͭͪ͊͟ ͙ ͙ͨͪͪͦ͒ͦͨͦ͡Έ͍͙ͦ͊ͤ͘ΎΦ 

˿͍͔͔ͦͪͣͤͤ·͚ Ήͭ͊ͨ ͍͙͙ͪ͊ͭ͘Ύ ͎͔͔͙͙ͦ͒͘ ͻ͔͙͔͊ͪ͊ͭͪͯͭͫ͘͟Ύ ͎͚ͯ͋ͦͦ͟͡ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙͔͚Σ ͍ͫΎ͚͊ͤͤͦ͘ ͫ 

ͼ͙ͺ͍͙ͪͦ͊͘ͼ͙͔͚Σ ͍͙͊ͭͦͣ͊ͭ͊͘ͼ͙͔͚ ͙͔͔͙͚ͣͪͤ͘ ͙ ͙͔͎ͤͭͪ͊ͼ͙͔͚ ͫ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·͙ͣ ͔ͭͻ͎͙ͤͦͦ͡Ύ͙ͣΦ 

˥͔͔͙ͦ͒͘;͔͙͔ͫ͟ ͔ͣͭͦ͒· ͔͎ͫͦ͒ͤΎ ͍·ͻͦ͒Ύͭ ͔͒͊ͦ͟͡ ͊͘ ͙ͪ͊ͣ͟ ͙͊ͫͫ͟͡;͔͙ͫ͟ͻ ͔͍ͨͦ͡·ͻ ͙͔͔͙͚ͣͪͤ͘ ͙ 

͍ͫͭ͊ͤͦΎͭͫΎ ;͊ͫͭΈΌ ͎ͦ͋͊͡͡Έ͚ͤͦ ͙͔ͫͫͭͣ· ͍͔͙ͯͨͪ͊ͤ͡Ύ ͍͔ͨͪͦͫͭͪ͊ͤͫͭͤͤ·͙ͣ ͒͊ͤͤ·͙ͣΦ 

˭ͤ͊;͙ͣͦͫͭΈ ͔ͭͣ· ͍͔ͦ͋ͯͫͦͤ͊͡͡ ͔ͭͣΣ ;ͭͦ ͦͭ ͊͟;͔͍ͫͭ͊ ͎͔͔͙ͦ͒͘;͔͙ͫ͟ͻ ͪ͊͋ͦͭ ͤ͊ͨͪΎͣͯΌ ͍͙͙͊ͫͭ͘ 

͖ͤ͊͒͗ͤͦͫͭΈ ͙ͤͺͪ͊ͫͭͪͯͭͯͪͤ͟·ͻ ͔͍ͨͪͦͭͦ͟ τ ͦͭ ͙͔ͫͭͪͦͭ͡Έ͍ͫͭ͊ ͙͚͒͊ͤ͘ ͙ ͍ͣͦͫͭͦ ͒ͦ ͍͙͙ͪ͊ͭ͘Ύ 

ͭͪ͊ͤͫͨͦͪͭͤ·ͻ ͔͔͚ͫͭ ͙ Ή͔͎͔͙͙ͤͪͭ͟Φ ˥͔͔͙ͦ͒͘Ύ Ύ͍͡Ύ͔ͭͫΎ ͔ͤ ͭͦ͡Έͦ͟ ͔ͭͻ͙ͤ;͔͚ͫͦ͟Σ ͤͦ ͙ ͔͎͙ͫͭͪ͊ͭ;͔͚ͫͦ͟ 

͍͚ͦͫͤͦͦ ͚ͯͫͭͦ;͙͍͎ͦͦ ͍͙͙ͪ͊ͭ͘Ύ ͔͙͙͚ͭͪͪͭͦͪΦ 

˿͍͔͔ͦͪͣͤͤ·͔ ͍͔͙ͤ͊ͨͪ͊ͤ͡Ύ ͍͙͙ͪ͊ͭ͘Ύ ͎͔͔͙͙ͦ͒͘ 

˾͍͙͙͔͊ͭ͘ ͎͔͔͙͙ͦ͒͘ ͍ XXI ͍͔͔͟ ͔͔ͦͨͪ͒͡Ύ͔ͭͫΎ ͪΎ͒ͦͣ ͟͡Ό;͔͍·ͻ ͔͔ͭͤ͒ͤͼ͙͚Υ ͔͔ͨͪͻͦ͒ͦͣ ͦͭ 

͎͍͊ͤ͊ͦͦ͡·ͻ ͔͍ͣͭͦ͒ͦ ͟ ͼ͙ͺ͍ͪͦ·ͣΣ ΄͙͙ͪͦͣ͟ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ ͙͍ͫͨͯͭͤͦ͟·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡Σ 

͍͙͊ͭͦͣ͊ͭ͊͘ͼ͙͔͚ ͫ͋ͦͪ͊ ͙ ͙ͦ͋ͪ͊͋ͦͭ͟ ͒͊ͤͤ·ͻΣ ͊ ͔ͭ͊͗͟ ͙͔͎ͤͭͪ͊ͼ͙͔͚ ͫ ˥ˮ˿ ͙ ͔ͭͻ͎͙ͤͦͦ͡Ύ͙ͣ ͙͍͔͎ͫͯͫͫͭͤͤͦͦ͟ 

͙͔͔ͤͭͭ͊͟͡͡Φ 

˿͍͔͔ͦͪͣͤͤ·͔ ͎͔͔͙ͦ͒͘;͔͙͔ͫ͟ ͔ͭͻ͎͙͙ͤͦͦ͡ ͍͟͡Ό;͊ΌͭΥ 

мΦ ˿͙͍ͨͯͭͤͦ͟·͔ ͍͙͎ͤ͊͊ͼ͙ͦͤͤ·͔ ͙͔ͫͫͭͣ· όGNSS/GPSκ˥˶˻˹ˢ˿˿ύΦ 
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˻͙ͤ ͍ͨͦͦ͘͡ΎΌͭ ͨͦͯ͡;͊ͭΈ ͙ͦͦͪ͒ͤ͊ͭ͟· ͫ ͙͔͍͚ͫ͊ͤͭͣͭͪͦͦ ͭͦ;ͤͦͫͭΈΌ ͍ ͔ͪ͊͡Έͤͦͣ ͍͔͔͙ͪͣͤΣ 

͔͔ͦ͋ͫͨ;͙͍͊Ύ ͎͔͔͙ͦ͒͘;͔ͫͯ͟Ό ͍ͦͫͤͦͯ ͒͡Ύ ͙͔͔ͤ͗ͤͪͤ·ͻ ͔͍ͨͪͦͭͦ͟Σ ͍͊͒͊ͫͭͪͦ͟·ͻ ͙ ͎ͭͦͨͦͪ͊ͺ͙;͔͙ͫ͟ͻ ͪ͊͋ͦͭΦ 

нΦ ˶͔͔͊ͪͤͦ͘ ͙͍͙͔ͫ͊ͤͪͦ͊ͤ͟ όLiDAR). 

͔́ͻ͎͙ͤͦͦ͡Ύ ͖ͫͦ͒͊ͭ͘ ͖ͭͪͻ͔ͣͪͤ·͔ ͔͙ͣͦ͒͡ ͔͙ͣͫͭͤͦͫͭ ͫ ͍·͚ͫͦͦ͟ ͔͙͒ͭ͊͊͘͡ͼ͙͔͚Σ ;ͭͦ ͔ͦͫͦ͋ͤͤͦ 

͍͊͗ͤͦ ͒͡Ύ ͔͙͍͙ͨͪͦͭͪͦ͊ͤ͟ΎΣ ͙͙͎ͣͦͤͭͦͪͤ͊ ͔͒ͺͦͪͣ͊ͼ͙͚ ͙ ͙ͫͦ͒͊ͤ͘Ύ ͼ͙ͺ͍ͪͦ·ͻ ͍͚͙͍͒ͦͤͦ͟ ͦ͋Ά͔͍ͭͦ͟Φ 

оΦ ˣ͔͙ͫͨͦͭͤ͡·͔ ͔͔ͭ͊ͭ͡͡Έͤ·͔ ͊ͨͨ͊ͪ͊ͭ· όˣ˽˶ˢύΦ 

˿ ͙ͻ ͨͦͣͦ΅ΈΌ ͍ͦͣͦ͗ͤͦ͘ ͔͙͍ͦͨͪ͊ͭͤͦ ͙ ͔͋ͦͨ͊ͫͤͦ͘ ͨͦͯ͡;͊ͭΈ ͊Ήͪͦͺ͙͙ͦͭͦͫͤͣ͟ ͙ ͦͪͭͦͺͦͭͦͨ͊ͤ͡·Σ 

;ͭͦ ͫͯ΅͔͍͔ͫͭͤͤͦ ͫͦͪ͊͟΅͔͊ͭ ͙ͫͪͦ͟ ͙ ͊ͭͪ͊ͭ͘· ͤ͊ ͍·͔͙͔ͨͦͤͤ͡ ͔͍ͨͦ͡·ͻ ͪ͊͋ͦͭΦ 

пΦ ˮ͔͎ͤͭͪ͊ͼ͙Ύ ͫ ˥ˮ˿Φ 

˥͔͔͙ͦ͒͘;͔͙͔ͫ͟ ͒͊ͤͤ·͔ ͍ͫͭ͊ͤͦΎͭͫΎ ;͊ͫͭΈΌ ͔͙͎͒ͤͦͦ ͼ͙ͺ͍͎ͪͦͦͦ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊Σ ͎͔͒ ͙ͤͺͦͪͣ͊ͼ͙Ύ 

͙ͫͨͦ͡Έ͔ͯͭͫ͘Ύ ͒͡Ύ ͙͊ͤ͊͊͘͡Σ ͔͙͍͙ͣͦ͒ͪͦ͊ͤ͡Ύ ͙ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͔͙͙ͭͪͪͭͦͪ͊͡Έͤ·͙ͣ ͨͪͦͼ͔͙ͫͫ͊ͣΦ 

͙̏ͭ ͔͔ͭͤ͒ͤͼ͙͙ ͦͭͪ͊͗͊Όͭ ͔͔ͨͪͻͦ͒ ͦͭ ͙ͭͪ͊͒ͼ͙͚ͦͤͤͦ ͎͔͔͙͙ͦ͒͘ ͟ ͎͔͙ͦͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ͙͔͔͙͙ͤ͗ͤͪΣ 

͎͔͒ ͎͍͊ͤͯ͡Ό ͪͦ͡Έ ͙͎ͪ͊Όͭ ͍͙͊ͭͦͣ͊ͭ͊͘ͼ͙ΎΣ ͼ͙ͺ͍ͪͦ·͔ ͒͊ͤͤ·͔ ͙ ͙͙͊ͤ͊ͭ͡;͔͙͔ͫ͟ ͍͙ͦͣͦ͗ͤͦͫͭ͘Φ 

͙̇ͺ͍͙ͪͦ͊͘ͼ͙Ύ ͎͔͔͙ͦ͒͘;͔͙ͫ͟ͻ ͨͪͦͼ͔͍ͫͫͦ 

͙̇ͺ͍͙ͪͦ͊͘ͼ͙Ύ ͎͔͔͙͙ͦ͒͘ ͦͻ͍͊ͭ·͍͔͊ͭ ͍͔ͫΈ ͙͔͗ͤͤͤ͘·͚ ͼ͙͟͡ ͒͊ͤͤ·ͻ τ ͦͭ ͔͍ͨͦ͡·ͻ ͙͔͔͙͚ͣͪͤ͘ ͒ͦ 

͙ͦ͋ͪ͊͋ͦͭ͟Σ ͙͊ͤ͊͊͘͡ ͙ ͍͙͙ͯ͊͊͘͘͡ͼ͙͙ ͔ͪͯ͘͡Έ͍ͭ͊ͭͦΦ 

˽͔͍͚ͦͦ͡ Ήͭ͊ͨΦ ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ Ή͔ͭͪͦͤͤ͟͡·ͻ ͭ͊ͻ͔͔͍ͦͣͭͪͦΣ GNSS-͙͖͙͍ͨͪͣͤͦ͟ ͙ ͙ͣͦ͋͡Έͤ·ͻ 

͙͔͙͚ͨͪͦ͗ͤ͡ ͍ͨͦͦ͘͡Ύ͔ͭ ͙ͫͦ͋ͪ͊ͭΈ ͒͊ͤͤ·͔ ͫ ͍·͚ͫͦͦ͟ ͭͦ;ͤͦͫͭΈΌ ͙ ͫͪ͊ͯ͘ ͔͔͍ͨͪ͒͊͊ͭΈ ͙ͻ ͍ ͦ͋͊͡;ͤ·͔ 

͙͔ͫͫͭͣ·Φ 

˻͋ͪ͊͋ͦͭ͊͟ ͒͊ͤͤ·ͻΦ ˿͍͔͔ͦͪͣͤͤ·͔ ͎ͨͪͦͪ͊ͣͣͤ·͔ ͔ͦͣͨͫ͟͟͡· όAutoCAD Civil 3D, Trimble Business 

Center, Leica Infinityύ ͍·ͨͦͤ͡ΎΌͭ ͍͙͊ͭͦͣ͊ͭ;͔ͫͯ͟Ό ͔͙͍ͦͪͪͭͪͦͯ͟͟͟ ͙͔͔͙͚ͣͪͤ͘Σ ͔͙͔ͨͦͫͭͪͦͤ ͼ͙ͺ͍ͪͦ·ͻ 

͔͔͚ͣͦ͒͡ ͔ͪ͡Έ͔ͺ͊ ͙ Ήͫͨͦͪͭ͟ ͒͊ͤͤ·ͻ ͍ ˥ˮ˿Φ 

ˢ͙͙ͤ͊ͭ͊͟͡ ͙ ͍͙͙ͯ͊͊͘͘͡ͼ͙ΎΦ ˥͔͔͙ͦ͒͘;͔͙͔ͫ͟ ͔ͪͯ͘͡Έͭ͊ͭ· ͙͔͎͙ͤͭͪͪͯΌͭͫΎ ͍ ͖ͭͪͻ͔ͣͪͤ·͔ ͨ͊ͭ͡ͺͦͪͣ· 

(ArcGIS, QGIS, Bentley OpenRoadsύΣ ͎͔͒ ͍·ͨͦͤ͡Ύ͔ͭͫΎ ͙͊ͤ͊͘͡ ͙͍ͪͫͦ͟Σ ͔͙͍͙͔ͨͪͦͭͪͦ͊ͤ͟ ͙ ͔͙͍͙͔ͣͦ͒ͪͦ͊ͤ͡ 

͙ͤͺͪ͊ͫͭͪͯͭͯͪͤ͟·ͻ ͦ͋Ά͔͍ͭͦ͟Φ 

͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͼ͙ͺ͍͙ͪͦ͊͘ͼ͙Ύ ͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͭͦ;ͤͦͫͭΈΣ ͫͦͪͦͫͭ͟Έ ͙ ͨͪͦͪ͊͘;ͤͦͫͭΈ ͍͔ͫͻ Ή͍ͭ͊ͨͦ 

͎͔͔͙ͦ͒͘;͔͚ͫͦ͟ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΣ ͙͙͙͙ͣͤͣͪͯ͘Ύ ;͔͍͔ͦ͡;͔͙͚ͫ͟ ͺ͊ͭͦͪ͟ ͙ ͍ͨͦ·΄͊Ύ Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ 

͔ͨͪͦͭͤ͟·ͻ ͔ͪ΄͔͙͚ͤΦ 

˾ͦ͡Έ ͎͔͔͙͙ͦ͒͘ ͍ ͍͙͙͙ͪ͊ͭ͘ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟· 

ˮͤͺͪ͊ͫͭͪͯͭͯͪ͊͟ ͡Ό͎͋ͦͦ ͎͍ͦͫͯ͒͊ͪͫͭ͊ τ Ήͭͦ ͍ͦͫͤͦ͊ ͔͎ͦ Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͙ ͫͦͼ͙͊͡Έ͚ͤͦ 

͚ͯͫͭͦ;͙͍͙ͦͫͭΦ ˥͔͔͙ͦ͒͘;͔͙͔ͫ͟ ͪ͊͋ͦͭ· ͍ͫͦͨͪͦͦ͗͒͊Όͭ ͍͔ͫ Ήͭ͊ͨ· ͙͔͎͗ͤͤͤͦͦ͘ ͼ͙͊͟͡ ͙ͤͺͪ͊ͫͭͪͯͭͯͪͤ͟·ͻ 

ͦ͋Ά͔͍ͭͦ͟ τ ͦ ͭ ͙͘·͙͚ͫ͊ͤ͟ ͒ͦ Ήͫͨͯ͊ͭ͊͟͡ͼ͙͙Φ 

˹͊ ͙͙ͫͭ͊͒ ͔͙͍͙ͨͪͦͭͪͦ͊ͤ͟Ύ ͎͔͔͙ͦ͒͘Ύ ͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͙͔ͫͦ͒͊ͤ͘ ͍͔͚ͨͪͦͫͭͪ͊ͤͫͭͤͤͦ ͍ͦͫͤͦ·Σ ͔͋͘ 

͚ͦͭͦͪͦ͟ ͔͍ͤͦͣͦ͗ͤͦ͘ ͍͙ͨͪ͊͡Έ͔ͤͦ ͔ͪ͊ͣ͘΅͔͙͔ͤ ͙͚͒͊ͤ͘Σ ͙͔͔ͤ͗ͤͪͤ·ͻ ͔͔͚ͫͭ ͙ ͭͪ͊ͤͫͨͦͪͭͤ·ͻ 

͙ͦͣͣͯͤ͊͟͟ͼ͙͚Φ 

˹͊ ͙͙ͫͭ͊͒ ͙͔ͫͭͪͦͭ͡Έ͍ͫͭ͊ ͍·ͨͦͤ͡Ύ͔ͭͫΎ ͦͤͭͪͦ͟͡Έ ͭͦ;͙ͤͦͫͭ ͣͦͤͭ͊͗͊ ͙ ͔͙ͨͦͦ͗ͤ͡Ύ ͦͤͫͭͪͯ͟͟ͼ͙͚ ͍ 

͍͔ͨͪͦͫͭͪ͊ͤͫͭΣ ;ͭͦ ͎͙͔͊ͪ͊ͤͭͪͯͭ ͔͋ͦͨ͊ͫͤͦͫͭ͘Έ ͔͙͚ͫͦͦͪͯ͗ͤΦ 

˹͊ ͙͙ͫͭ͊͒ Ήͫͨͯ͊ͭ͊͟͡ͼ͙͙ ͎͔͔͙ͦ͒͘Ύ ͙ͫͨͦ͡Έ͔ͯͭͫ͘Ύ ͒͡Ύ ͙͙͎ͣͦͤͭͦͪͤ͊ ͔͒ͺͦͪͣ͊ͼ͙͚Σ ͦͫ͊͒ͦ͟ ͙ 

͔ͫͣ΅͔͙͚ͤ ͦͤͫͭͪͯ͟͟ͼ͙͚Σ ͊ ͔ͭ͊͗͟ ͒͡Ύ ͙͍͙ͨ͊ͤͪͦ͊ͤ͡Ύ ͔ͪͣͦͤͭͤ·ͻ ͙ ͔ͪͦͤͫͭͪͯ͟͟ͼ͙ͦͤͤ·ͻ ͪ͊͋ͦͭΦ 

˴͔ͪͦͣ ͎ͭͦͦΣ ͎͔͔͙ͦ͒͘Ύ ͙͎͔ͪ͊ͭ ͍͊͗ͤͯΌ ͪͦ͡Έ ͍ ͎͙͔ͪ͊͒ͦͫͭͪͦͭ͡Έͤͦͣ ͙͍͙͙ͨ͊ͤͪͦ͊ͤ͡ ͙ ͔͔ͣ͘͡Έͤͦͣ 

͔͊͒͊ͫͭͪ͟Σ ͺ͙ͦͪͣͪͯΎ ͍͔ͨͪͦͫͭͪ͊ͤͫͭͤͤͯΌ ͍ͦͫͤͦͯ ͒͡Ύ ͚ͯͫͭͦ;͙͍͎ͦͦ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͔͙͙͔͚ͭͪͪͭͦͪΦ 

ˮ͍ͤͤͦ͊ͼ͙ͦͤͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡ ͍ ͎͔͔͙͙ͦ͒͘ 

˿͍͔͔ͦͪͣͤͤ͊Ύ ͎͔͔͙ͦ͒͘Ύ ͙͍͊ͭͤͦ͟ ͙ͫͨͦ͡Έ͔ͯͭ͘ ͙͍ͤͤͦ͊ͼ͙ͦͤͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡Σ ͦͭͦͪ͟·͔ ͙ͪ͊͒͊͟͡Έͤͦ 

͙͔ͣͤ͘ΎΌͭ ͨͦ͒ͻͦ͒ ͟ ͫ͋ͦͪͯ ͙ ͔ͦ͋ͪ͊͋ͦͭ͟ ͒͊ͤͤ·ͻΥ 

˨͙ͫͭ͊ͤͼ͙͔ͦͤͤͦ ͙͍͙͔ͦͤ͒ͪͦ͊ͤ͘ ˭͔͙ͣ͡ ό˨˭˭ύ τ ͨͦͯ͡;͔͙͔ͤ ͙ͤͺͦͪͣ͊ͼ͙͙ ͦ ͍͔ͨͦͪͻ͙ͤͦͫͭ ͔ͨ͊ͤͭ͡· ͫ 

ͨͦͣͦ΅ΈΌ ͙͍ͫͨͯͭͤͦ͟ ͙ ͍͒ͪͦͤͦΦ 
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͔́ͻ͎͙ͤͦͦ͡Ύ LiDAR τ ͨ ͔͙͔ͦͫͭͪͦͤ ͔͙͙͍͒ͭ͊ͪͦ͊ͤͤ͘͡·ͻ ͖ͭͪͻ͔ͣͪͤ·ͻ ͔͔͚ͣͦ͒͡Φ 

ˮ͔͔ͤͭͪͤͭ ͍͔΅͔͚ όIoT) τ ͫ ͙͔ͦ͒͊ͤ͘ ͔͔͚ͫͭ ͔͍ͫͤͫͦͪͦ ͒͡Ύ ͨͦͫͭͦΎ͎ͤͤͦͦ ͙͙͎ͣͦͤͭͦͪͤ͊ ͦ͋Ά͔͍ͭͦ͟Φ 

ˮ͍͔ͫͯͫͫͭͤͤ͟·͚ ͙͔͔ͤͭͭ͟͡͡ όAI) τ ͍͙͊ͭͦͣ͊ͭ;͔ͫ͊͟Ύ ͙͊ͫͫ͟͡ͺ͙͊͟ͼ͙Ύ ͙ ͙͊ͤ͊͘͡ ͍͔ͨͪͦͫͭͪ͊ͤͫͭͤͤ·ͻ 

͒͊ͤͤ·ͻΦ 

ˣͦ͟͡;͔͚ͤ τ ͘ ͊΅͙ͭ͊ ͎͔ͦ͒͊ͤͤ·ͻ ͙ ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͍͔͙͒ͦͫͭͦͪͤͦͫͭ ͍͊͒͊ͫͭͪͦ͟·ͻ ͙͔͚͊ͨͫ͘Φ 

ˮ͔͎ͤͭͪ͊ͼ͙Ύ Ή͙ͭͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͖ͫͦ͒͊ͭ͘ ͍ͦͫͤͦͯ ͒͡Ύ ͯͣͤ·ͻ ͎͍ͦͪͦ͒ͦ όSmart CityύΣ ͎͔͒ ͎͔͔͙ͦ͒͘Ύ 

͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͭͦ;ͤͦͫͭΈ ͍͔ͨͪͦͫͭͪ͊ͤͫͭͤͤ·ͻ ͒͊ͤͤ·ͻ ͒͡Ύ ͭͪ͊ͤͫͨͦͪͭͤ·ͻ ͙͔ͫͫͭͣΣ Ή͎͙͙ͦͦ͟͡Σ Ή͔͎͔͙͙ͤͪͭ͟ ͙ 

͔͙͋ͦͨ͊ͫͤͦͫͭ͘Φ 

˴͍͊͒ͪͦ·͔ ͙ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·͔ ͔͊ͫͨͭ͟· 

˿͍͔͔ͦͪͣͤͤ͊Ύ ͎͔͔͙ͦ͒͘;͔ͫ͊͟Ύ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈ ͔͔ͭͪ͋ͯͭ ͎͍͙ͨͦ͒ͦͭͦ͟ ͔ͫͨͼ͙͙͍͊ͫͭͦ͡ ͍͎ͤͦͦͦ ͔͙ͨͦͦͤ͟͡ΎΣ 

͍͔͊͒͡Ό΅͙ͻ ͔ͤ ͭͦ͡Έͦ͟ ͙͊ͫͫ͟͡;͔͙͙ͫͣ͟ ͔͙ͣͭͦ͒͊ͣ ͙͔͔͙͚ͣͪͤ͘Σ ͤͦ ͙ ͼ͙ͺ͍ͪͦ·͙ͣ ͔͔ͦͣͨͭͤ͟ͼ͙Ύ͙ͣΥ 

͚ͦ͋ͪ͊͋ͦͭͦ͟ ͋ͦ͡Έ΄͙ͻ ͒͊ͤͤ·ͻΣ ͚ͪ͊͋ͦͭͦ ͫ ˥ˮ˿ ͙ оD-͔͙͍͙͔ͣͦ͒ͪͦ͊ͤͣ͡Φ 

˭͊͟͡Ό;͔͙͔ͤ 

˿͍͔͔ͦͪͣͤͤ͊Ύ ͎͔͔͙ͦ͒͘Ύ ͔͔͙͍͔ͨͪ͗͊ͭ ͎ͯ͋ͦͯ͟͡Ό ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ΌΣ ͍ͫΎ͊ͤͤͯ͘Ό ͫ ͼ͙ͺ͍͙ͪͦ͊͘ͼ͙͔͚Σ 

͙͔͎ͤͭͪ͊ͼ͙͔͚ ͔ͭͻ͎͙͚ͤͦͦ͡ ͙ ͙͔͔͙͔ͣͤͤͣ͘ ͙ͪͦ͡ ͍͔ͨͪͦͫͭͪ͊ͤͫͭͤͤ·ͻ ͒͊ͤͤ·ͻ ͍ ͍͔͙͙ͯͨͪ͊ͤ͡ ͔͙͙ͭͪͪͭͦͪΎ͙ͣΦ 

ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͙͍ͫͨͯͭͤͦ͟·ͻ ͙͔ͫͫͭͣΣ ͔͎͊ͪͤͦͦ͘͡ ͙͍͙ͫ͊ͤͪͦ͊ͤ͟ΎΣ ˥ˮ˿ ͙ ͙͍͔͎ͫͯͫͫͭͤͤͦͦ͟ ͙͔͔ͤͭͭ͊͟͡͡ 

͍ͨͦͦ͘͡Ύ͔ͭ ͙͒ͦͫͭ;Έ ͔͍͙͚ͤ͒͊ͤͤͦ ͔͔ͪ͊ͤ ͭͦ;͙ͤͦͫͭ ͙ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟Φ ˥͔͔͙ͦ͒͘Ύ ͍͙ͫͭ͊ͤͦͭͫΎ ͺ͔ͯͤ͒͊ͣͤͭͦͣ 

͔ͤ ͭͦ͡Έͦ͟ ͙͔ͫͭͪͦͭ͡Έ͍ͫͭ͊Σ ͤͦ ͙ ͼ͙ͺ͍͎ͪͦͦͦ ͔͙͍͙ͣͦ͒ͪͦ͊ͤ͡ΎΣ ͚ͯͫͭͦ;͙͍͎ͦͦ ͍͙͙ͪ͊ͭ͘Ύ ͙ Ή͎͙ͦͦ͟͡;͔͎ͫͦͦ͟ 

͙͙͎ͣͦͤͭͦͪͤ͊Φ 

͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͋ͯ͒ͯ΅͔͔ ͎͔͔͙͙ͦ͒͘ τ Ήͭͦ ͙͔ͫͤͭ͘ ͙ͤ͊ͯ͟Σ ͔ͭͻ͎͙͚ͤͦͦ͡ ͙ ͍͔͎ͨͪͦͫͭͪ͊ͤͫͭͤͤͦͦ 

ͣ·΄͔͙ͤ͡ΎΣ ͍͔ͤ͊ͨͪ͊ͤͤ͡·͚ ͤ͊ ͙͔ͫͦ͒͊ͤ͘ ͭͦ;͚ͤͦΣ ͔͚͋ͦͨ͊ͫͤͦ͘ ͙ ͙͔͔ͤͭͭͯ͊͟͡͡͡Έ͚ͤͦ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟·Φ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·: 

мΦ ˣ͙͍͊ͪ͊ͤͤͦ͟ ˢΦ̅Φ ˿͍͔͔ͦͪͣͤͤ·͔ ͔ͣͭͦ͒· ͎͔͔͙ͦ͒͘;͔͙ͫ͟ͻ ͙͔͔͙͚ͣͪͤ͘Φ τ ˸ ΦΥ ˥͔͔͙ͦ͒͒͊ͭ͘͘Σ нлнлΦ 

нΦ ˴͙͔͖͍ͫ͡ ˿ΦˤΦ ˥͔͙ͦͤͺͦͪͣ͊ͼ͙ͦͤͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡ ͙ ͼ͙ͺ͍ͪͦ͊Ύ ͎͔͔͙ͦ͒͘ΎΦ τ ˿ ˽͋ΦΥ ˽͙͔ͦͭ͡ͻ͙ͤ͊͟Σ нлмфΦ 

оΦ ˥ͦͤ;͍͊ͪͦ ˤΦ˽Φ ˻͍ͫͤͦ· ͙͍͚ͫͨͯͭͤͦͦ͟ ͎͔͔͙͙ͦ͒͘Φ τ ˸ ΦΥ ˢ͔͙͊͒ͣ͟ΎΣ нлмуΦ 

ϭ ˥͔͍ͯͫ͊ͪ͊͡ ̉., x ͔͍͊͋͊ ˻ΦΣ ͍̆͊ͤͦ ˨ΦΣ ˢͻ͔͍ͣͭ͒͗͊ͤͦ ˸Φ, 2025 
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ͨͦͯ͡;͔͙ͤΎ ͙ ͔͔͙ͨͪͪ͊͋ͦͭ͟ ͎ͭ͊ͦͦ͟ ͼ͔͎ͤͤͦͦ ͔͎ͪ͒ͦͦ͟ ͔ͣͭ͊͊͡͡ ͊͟͟ ͙͙͚ͭ͡Φ  

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡ 

͎͙͙͔͒ͪͦͣͤͪ͊͡Έͤͦͣ ͫ·ͪΈ͔Σ ͻ͙͙ͣ;͔ͫ͊͟Ύ ͙͙ͤ͒ͯͫͭͪΎΣ ͔͔͔ͪ͒ͦͣ͘͟͡Έͤ·͔ ͔ͣͭ͊͡͡·Σ  

͙͙͚ͭ͡-͙ͦͤͤ·͔ ͊ ͯͣͯ͟͟͡Ύͭͦͪ·. 

 

Kakabayeva Myakhri 

Turkmen State Architecture and Construction Institute  

Charyeva Saadat 

Turkmen State Architecture and Construction Institute  

Babayev Rovshen 

Turkmen State Architecture and Construction Institute  

                                             Dadayev Geldi 

 Turkmen State Architecture and Construction Institute  

Ashgabat, Turkmenistan 

 

POTENTIAL OPPORTUNITIES FOR INDUSTRIAL PRODUCTION AND PROCESSING 

 OF LITHIUM IN TURKMENISTAN 

 

Abstract 

Turkmenistan has such significant reserves of minerals as hydromineral, mineral and hydrocarbon. The 

country occupies one of the leading places in the world in terms of the availability of mineral raw materials 

for the chemical industry. The article presents the results of the assessment of the aquatic raw materials of 

our country for the prospects of their use for the extraction, production and processing of such a valuable 

rare metal as lithium.  

Keywords: 

hydromineral raw materials, chemical industry, rare earth metals, lithium-ion batteries. 

 

Among the rare earth elements, lithium is one of the most important metals determining scientific and 

technological progress in the modern world. Lithium, its alloys and compounds are used in a wide variety of 

industries: the production of light alloys, chemical power sources, heat carriers of power plants, nuclear 

technology, non-ferrous metallurgy. This choice is connected, firstly, with the location of these deposits in 

the zone of tectonic fracture of the earth's crust, since there is a pattern of magmatic manifestation of 

associated and reservoir waters of oil and gas fields, which is the reason for the presence of rare elements of 

industrial concentration in these waters. This metal is also found in deposits that are located in heavily saline 

lakes. They are called brines. The largest deposits of this mineral are located in the hydromineral raw 

materials of Turkmenistan. The establishment of production facilities in our country that are competitive and 

export-oriented to international markets is in line with Government programs. The lithium industry is divided 

into the mining sector and sectors related to the processing of raw materials and the production of products. 

Global lithium production is divided into two groups in terms of the raw materials used. For example, in 

Australia, Canada, Brazil, and China, this metal is extracted from solid minerals, and in Chile and Argentina 

from brine (a strong saline solution of mineral lakes located in arid areas). The world's lithium reserves, the 

part of the total resources that can be extracted using existing technologies, are estimated by the United 
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States Geological Survey (USGS) at more than 14 million tons. Estimates of total resources range from 40-60 

million tons. At the same time, 76 percent of the world's recorded reserves are accounted for by brine from 

salt lakes. The largest of them are concentrated in South America ς the soςcalled "South American triangle" 

- the border of Chile, Argentina and Bolivia [1]. 

One of the main indicators of the development of high-tech and knowledge-intensive sectors of the 

world's economy is the level of annual lithium consumption. Due to the fact that lithium has unique 

properties that are incomparable with many other metals, it has received a wide range of applications. For 

example, copper and lithium sulfide have established themselves as one of the best semiconductors designed 

for the manufacture of thermoelectric converters. Lithium fluoride is widely used in the field of laser 

materials manufacturing. It is used to manufacture lasers and optics, which are highly efficient. Alkaline 

batteries, which are currently in high demand in the manufacture of various equipment, are made using 

lithium hydroxide. This solution significantly extends the service life of the devices. If we talk about the 

production of metal halide lamps, then lithium is used as their filling. Lithium has also proven itself well as an 

optical material. Lithium, cadmium, copper, and scandium alloys are used in aviation and astronautics. 

Lithium alloys with gold and silver are used to make solders. In the metallurgical industry, this mineral is used 

as an auxiliary substance in the smelting of aluminum. Lithium helps to increase the ductility and strength 

characteristics of various alloys. This metal has become widespread in the production of nuclear reactors. Its 

excellent properties of high specific heat capacity came in handy here. Rare earth metal is also used in 

medicine ς lithium salts have healing properties, so they are used in the treatment of various diseases. In 

fact, the scope of lithium is much wider [2]. For example, three scientists have won the Nobel Prize for their 

research in chemistry for developing lithium-ion batteries. These are American John Goodenough, British 

Stanley Whittingham and Japanese Akira Yoshino. The discoveries of chemists made it possible to create 

lightweight batteries. Now they are used not only in mobile phones, but also, for example, in electric vehicles. 

Due to the expected high demand for lithium for electric vehicle batteries, some companies are currently 

exploring the extraction of lithium minerals and brine in various regions of the world, including Europe. 

Lithium production from seawater has also been investigated. About a billion tons of lithium are dissolved in 

the oceans. The research used an extraction method in which lithium can be obtained from seawater using 

solar-powered electrolysis. As an advantage over conventional extraction, it was noted that the process 

directly produces lithium metal and, therefore, can dispense with the complex and energy-intensive 

processing required for traditional lithium ore mining.    The Turkmenbashi Complex of oil refineries together 

with the State Concern Turkmenkhimiya may become one of the producers of a promising product valuable 

in the industry, such as lithium-ion batteries. The construction of a delayed coking plant for processing oil 

waste is currently being completed at the TKNPZ. Turkmenistan could also occupy a niche for lithium sales 

here. A Turkmen state with a stable economy and, consequently, with a developed oil and gas infrastructure 

could form a set of measures to regulate lithium production. Therefore, foreign companies, together with 

their partners, are ready to provide technological, expert and human resources for research on the presence 

of lithium in industrial concentrations in many deposits of hydromineral raw materials in Turkmenistan. The 

increased lithium content in the surface and buried brines of Garabogazgol Bay may be of particular practical 

interest. These types of raw materials, unlike others, are of sedimentary origin. In sedimentary salt deposits, 

lithium is concentrated either in brines (brine) or in the salt deposits themselves. And then create a system 

for the production, storage and supply of lithium to the international market [3]. We already have extensive 

experience in the construction and commissioning of similar installations in the countries of the world.  

Turkmenistan has almost all the natural, technological and human resources to become a major global 

lithium producer and supplier of this valuable product to the world market. Industrial production of products 

from mineral raw materials is a priority direction for the development of such sectors of the national 
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economy as the oil and gas and chemical industries. And this is the most important step towards the 

implementation of government programs for importςsubstituting and export-oriented products. 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

мΦ ˹͍͊ͯͣͦ ˢΦˤΦΣ ˹͍͊ͯͣͦ͊ ˸ΦˢΦ ˻ ͍͔͔ͫͦͪͣͤͤͦͣ ͫͦͫͭͦΎ͙͙ͤ ͙͍͎ͣͪͦͦͦ ͪ·ͤ͊͟ ͙͙ͭ͡ΎΦ ˮ͍͔͙ͫͭ͘Ύ ͍·ͫ΄͙ͻ 

ͯ;͔͋ͤ·ͻ ͍͔͔͙͚͊͒ͤ͘ κκ ͍͔̇ͭͤ͊Ύ ͔͎͙ͣͭ͊ͯͪ͡͡ΎΦ нлмлΦ ЅпΦ  

2. ˿͔͍ͭͨ͊ͤͦ ˢΦ˨ΦΣ ˽͔͍ͦͤͦͣ͊ͪ͊ ˽ΦˢΦ ˿͍͔͔ͦͪͣͤͤ·͔ ͔ͣͭͦ͒· ͒ͦ͋·;͙ ͙͙ͭ͡Ύ ͙͘ ͪͯ͒ ͙ ͍ͪ͊ͫͫͦͦ͡ κκ 

͙͍͔͙͔͙͚̂ͤͪͫͭͭͫ͟ ͔ͦͣͨͫ͟͟͡ ͊͟͟ ͔͎͙ͪͦͤ͊͡Έͤ·͚ ͼ͔ͤͭͪ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΣ ͙ͤ͊ͯ͟ ͙ ͯ͟͡Έͭͯͪ·Φ нлноΦ 

оΦ˸͎͊ͭ·͍ͣͦ ˾ΦΣ ˣ͚͍͊ͪ͊ͣͦ͊ ˢΦΣ ˻͍ͪ͊ͦ͟ ˹ΦΣ ˥͚͎͊·ͫ·͍ͦ͊͘ ˹Φ ˥͙͎͔͎͙͒ͪͦͦͦ͡;͔͙͔ͫ͟ ͔͊ͫͨͭ͟· ͍͔͙ͦͫͦͤΎ 

͔͔͙͚ͣͫͭͦͪͦ͗͒ͤ ͔ͨͦͤ͘͡·ͻ ͙͔ͫͦͨ͊ͣ͟·ͻ κκ ˿͙͍ͣͦ͡ ͙ͤ͊ͯ͟Φ нлнрΦ Ѕн-2. 

ϭ ˴͔͍͊͊͋͊͊͟ ˸ΦΣ ̉͊ͪ·͔͍͊ ˿ΦΣ ˣ͔͍͊͋͊ ˾ΦΣ ˨͔͍͊͒͊ ˥ΦΣ нл25   

 

 

 

  



ˢ˴ˢ˨˩˸ˮ̉˩˿˴˻˩ ˮ˭˨ˢ́˩˶̎˿́ˤ˻ ζ˹ˢ̂̉˹ˢ̒ ˢ˾́˩˶̎η 

 

 

204 

 

 

 
  


