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˹ˢ̂̉˹̍˯ ˬ̂˾˹ˢ˶ ζ/hDbL¢Lh w9w¦aη 
 

̂;͔͙͔ͪ͒ͭ͡ΈΥ 
˻͋΅͔͍ͫͭͦ ͫ ͎͙ͦͪ͊ͤ;͔͚ͤͤͦ ͍͔͍͔ͦͭͭͫͭͤͤͦͫͭΈΌ 

ζˮ͔͒͊ͭ͘͡Έ͍ͫͭͦ ζ˹͊ͯ;ͤ͊Ύ ͔͊ͪͭ͡Έη 
 

˥͍͊ͤ͡·͚ ͔ͪ͒͊ͭͦͪ͟Υ 
˿͙ͯ͊ͫ͟Ύͤ ˢͫ͊ͭͯͪ ˢ͡Έ͔͍͙͋ͪͭͦ;Σ ͙͊ͤ͒͒͊ͭ͟ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͤ͊ͯ͟ 
 
˾͔͒͊͟ͼ͙ͦͤͤ·͚ ͍͔ͫͦͭΥ 
ˢ͙͍͋͒ͦ͊ ˥͙ͯͣͪ͊͡ ̊ͯͻ͍ͪ͊ͭͦͤ͊, ͒ ͦͭͦͪ͟ ͔ͭͻ͙ͤ;͔͙ͫ͟ͻ ͤ͊ͯ͟ ό5{Ŏύ 
ˢ͎͊ͺ͍ͦͤͦ ͙͚̑ͪ ˢ͔͔͔͍͙ͫ͟͡;, ͒ ͦͭͦͪ͟ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͤ͊ͯ͟ 
ˢ͔͚͙͍ͤͦ͊͟͡ ˩͔ͤ͊͡ ˤ͙͙͍͊͒ͣͪͦͤ͊͡, ͒ ͦͭͦͪ͟ ͎͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͍͔͙ͯͨͪ͊ͤ͡Ύ 
ˢ͙͔͍͡ ˭͙͊ͪ͟ ˥͔͚ͯͫͤ ͎ͦ͡·, ͒ ͦͭͦͪ͟ ͺ͙ͦͫͦ͡ͺ͙͙ ͎͊ͪ͊ͪͤ·ͻ ͤ͊ͯ͟Σ ͔͙͊͊͒ͣ͟͟ ˾ˢ˽ˤ̆˹ 
ˣ͊͋͊Ύͤ ˢ͔ͤ͗͊͡ ˤ͙͍͍͊͒ͫ͊ͦͤ͊͡͡, ͒ ͦͭͦͪ͟ ͔͎͎͙ͨ͒͊ͦ;͔͙ͫ͟ͻ ͤ͊ͯ͟ 
ˣ͙͊΄͔͍͊ ˭͙͡Ύ ˤ͎͙͍͊ͦͤ͊͘, ͒ ͦͭͦͪ͟ ͺ͙͎͙ͦͦ͡͡;͔͙ͫ͟ͻ ͤ͊ͯ͟ 
ˣ͚͎͙͊ͯͤ͊͘ ˶Ό͊͘ ˭͙͔͍͊ͤ͊͟, ͟ ͙͊ͤ͒͒͊ͭ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͤ͊ͯ͟ 
ˣ͍ͯ͊ͭͦ͊͡ ˢ͚ͫ·ͯ͡ ˮ͡Έ͍͒͊ͪͦͤ͊, ͟ ͙͊ͤ͒͒͊ͭ ͫͦͼ͙͎͙ͦͦ͡;͔͙ͫ͟ͻ ͤ͊ͯ͟ 
ˣͯͪ͊͟ ˶͔͙ͦͤ͒ ͔͍͍͙̉ͫ͊ͦ͡;, ͟ ͙͊ͤ͒͒͊ͭ ͔ͭͻ͙ͤ;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ ͒ͦͭͦͪ͟ tƘ5 
ˤ͔͊ͤͫΎͤ ˢ΄ͦͭ ˿͙͍͙͊ͪͫͦ͟;, ͒ ͦͭͦͪ͟ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͤ͊ͯ͟ 
ˤ͙͊ͫ͡Έ͔͍ ͔̅͒ͦͪ ˽͔͍͙ͭͪͦ;, ͒ ͦͭͦͪ͟ Ό͙͙ͪ͒;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ ;͔ͤ͡ ˾ˢ̑˹ 
ˤ͔͡Έ;͙ͤͫ͊͟Ύ ˩͔ͤ͊͡ ˤ͙͊ͫ͡Έ͔͍ͤ͊, ͒ ͦͭͦͪ͟ ͺ͊ͪͣ͊ͼ͔͍͙ͭ;͔͙ͫ͟ͻ ͤ͊ͯ͟ 
ˤ͙͔͍ͤͫ͊͟Ύ ˢͤͤ͊ ˤΎ;͔͍͍ͫ͊ͦͤ͊͡, ͟ ͙͊ͤ͒͒͊ͭ ͔͎͎͙ͨ͒͊ͦ;͔͙ͫ͟ͻ ͤ͊ͯ͟ 
˥͊͋ͪͯͫΈ ˢ͔͚ͤ͒ͪ ˢ͔͍͙ͫ͊ͤ͒ͪͦ͟͡;, ͟ ͙͊ͤ͒͒͊ͭ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͤ͊ͯ͟ 
˥͙͍͊ͣͦ͊͡ ˥͙ͯ͊͘͡Ύ ˢ͙͍͋͊͒ͪͦͤ͊͟, ͟ ͙͊ͤ͒͒͊ͭ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͤ͊ͯ͟ 
˥͔ͭͣ͊ͤͫ͊͟Ύ ˩͔ͤ͊͡ ˤ͔͙͍͊ͤͭͤͦͤ͊͡, ͒ ͦͭͦͪ͟ ͔͎͎͙ͨ͒͊ͦ;͔͙ͫ͟ͻ ͤ͊ͯ͟ 
˥͙͍ͣͪ͊ͤͦ͊ ˥͔ͯ͘͡Έ ͙͍̆͊ͣ͒ͯͦͤ͊͡͡, ͟ ͙͊ͤ͒͒͊ͭ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͤ͊ͯ͟ 
˥͙͎ͪͦͪΈ͔͍ ˸͙ͻ͙͊͡ ͔͔͔͍͙̅͒ͦͫ;, ͟ ͙͊ͤ͒͒͊ͭ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ ͤ͊ͯ͟ 
˥͙ͪͯͤͫ͊͘͟Ύ ˩͔͙͊ͭͪͤ͊͟ ˮ͎͔͍ͦͪͤ͊, ͟ ͙͊ͤ͒͒͊ͭ Ό͙͙ͪ͒;͔͙ͫ͟ͻ ͤ͊ͯ͟ 
˥͙͔͍ͯ͡ ˮ͎͋͊͡ ˢ͙͔͍͙͒͡;, ͟ ͙͊ͤ͒͒͊ͭ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͤ͊ͯ͟ 
˨͙͚͊ͭ ˢ͔͔͚ͫ͟͡ ˤ͙͊ͫ͡Έ͔͍͙;, ͒ ͦͭͦͪ͟ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͤ͊ͯ͟ 
˨͎͍ͦͦ͡ ˨͙͙͚ͣͭͪ ˮ͍͍͙͊ͤͦ;, ͟ ͙͊ͤ͒͒͊ͭ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͤ͊ͯ͟ 
˨͍ͯͫͣ͊ͭͦ ˢ͋͒ͯͪ͊ͻ͙ͣ ˨͍͙ͯͫͣ͊ͭͦ;Σ ͙͊ͤ͒͒͊ͭ͟ ͔ͭͻ͙ͤ;͔͙ͫ͟ͻ  ͤ͊ͯ͟ 
˩͍͗ͦ͊͟ ˹͙ͤ͊ ˿͔͎͔͔͍ͪͤ͊. ͒ ͦͭͦͪ͟ ͔͎͎͙ͨ͒͊ͦ;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ ͒ͦͼ͔ͤͭ 
˩͟΄͙͔͔͍͟ ͎͔́͊ͪ ˴͊͒·͍͙ͪͦ;, ͟ ͙͊ͤ͒͒͊ͭ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͤ͊ͯ͟ 
˩ͨͻ͙͔͍͊ ˸͙͊ͪͤ͊ ˴͙͍ͦͤͫͭ͊ͤͭͤͦͤ͊, ͟ ͙͊ͤ͒͒͊ͭ ͔͎͎͙ͨ͒͊ͦ;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ ͨͪͦͺ͔ͫͫͦͪ ˾ˢ˩ 
˩ͺ͔͔ͪͣͤͦ͟ ˩͍͎͔͙͚ͤ ˿͔͎͔͔͍͙ͪ;, ͟ ͙͊ͤ͒͒͊ͭ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͤ͊ͯ͟ 
˭͙͍͊ͪͦ͟ ˸͍͙ͯͤ͊ͪ ˭͙͔͍͙͊͟;, ͟ ͙͊ͤ͒͒͊ͭ ͔ͭͻ͙ͤ;͔͙ͫ͟ͻ ͤ͊ͯ͟ 
ˮ͍͍͊ͤͦ͊ ˹͙͙ͦͤ͊͡ ˮ͍͍͊ͤͦͤ͊, ͒ ͦͭͦͪ͟ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ ͤ͊ͯ͟ 
˴͙͊ͯ͗ͤ͊͡ ˿͍͔ͭ͊ͤ͊͡ ˢͤ͊ͭͦ͡Έ͔͍ͤ͊, ͒ ͦͭͦͪ͟ ͻ͙͙ͣ;͔͙ͫ͟ͻ ͤ͊ͯ͟ 
˴͙͍͊ͫͣͦ͊ ˨͙͊ͪ͊͡ ͙͍̅͊ͪͭͦͤ͊, ͟ ͙͊ͤ͒͒͊ͭ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͤ͊ͯ͟ 
˴͙ͪ͊ͦͫ͟Ύͤ ˿ͯͫ͊ͤ͊ ˢ͔͍ͪͫͤͦͤ͊, ͟ ͙͊ͤ͒͒͊ͭ Ό͙͙ͪ͒;͔͙ͫ͟ͻ ͤ͊ͯ͟ 
˴͙͙͔͍ͪͣ͋͊͊͟ ˬ͎ͯͣ͊ͯ͡Έ ˿͡Ύ͔͍ͣ͋ͦͤ͊͟, ͒ ͦͭͦͪ͟ ͍͔͔͙ͭͪͤ͊ͪͤ·ͻ ͤ͊ͯ͟ 
˴͔͙ͤͤ͊͡ ˩͔ͤ͊͡ ˢͤ͊ͭͦ͡Έ͔͍ͤ͊, ͟ ͙͊ͤ͒͒͊ͭ ͺ͙ͦͫͦ͡ͺ͙ͫ͟ͻ ͤ͊ͯ͟ 
˴͍ͦͦ͘͡ ͙͚̑ͪ ˽ ͍͍͙͊ͦ͡;, ͒ ͦͭͦͪ͟ ͙͎͙͋ͦͦ͡;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ ͔͊ͫͯ͗ͤͤ͘͡·͚ Ή͎ͦͦ͟͡ ˾̅ 
˴ͦͤ͒ͪ͊΄͙ͻ͙ͤ ˢ͔͚ͤ͒ͪ x ͙͍͙ͦͪͫͦ;, ͒ ͦͭͦͪ͟ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͤ͊ͯ͟ 
˴ͦͤͦͨ͊ͼ͍ͦ͊͟ ˻͡Έ͎͊ ˸͙ͻ͚͍͊ͦͤ͊͡, ͒ ͦͭͦͪ͟ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͤ͊ͯ͟ 
˴͙͍ͯͦ͊͟͡ ́͊ͭΈΎͤ͊ ˮ͍͍͊ͤͦͤ͊, ͟ ͙͊ͤ͒͒͊ͭ ͙ͨͫͻ͎͙ͦͦ͡;͔͙ͫ͟ͻ ͤ͊ͯ͟ 
˴͔͍ͯͪ͋͊ͤ͊͊ ˶͙͙͡Ύ ͍̆͊ͣͣ͊ͭͦͤ͊, ͟ ͙͊ͤ͒͒͊ͭ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͤ͊ͯ͟ 
˴͍ͯͪͣ͊ͤͦ͊ ˶͙͙͡Ύ ˾͊΄͙͍͒ͦͤ͊, ͒ ͦͭͦͪ͟ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͤ͊ͯ͟ 
˶͙͍͊ͪͦͤͦ ˸͙͊ͫͣ͟ ˤ͙͍͙ͭͦͪͦ͟;, ͒ ͦͭͦͪ͟ ͙͎͙͋ͦͦ͡;͔͙ͫ͟ͻ ͤ͊ͯ͟ 
˸͊͡·΄͙ͤ͊͟ ˩͔ͤ͊͡ ˤ͙͙͍͊͒ͣͪͦͤ͊͡, ͟ ͙͊ͤ͒͒͊ͭ ͙͙ͫͭͦͪ;͔͙ͫ͟ͻ ͤ͊ͯ͟ 
˸͍͊ͪͦ͊͟ ˹͔͊͒͗͒͊ ˥͙͎ͪͦͪΈ͔͍ͤ͊, ͒ ͦͭͦͪ͟ ͔͎͎͙ͨ͒͊ͦ;͔͙ͫ͟ͻ ͤ͊ͯ͟ 
˸͔΅͔ͪΎ͍ͦ͊͟ ˢ͊͡͡ ˣ͙͍͍ͪͦͤͫ͊ͦͤ͊͡, ͟ ͙͊ͤ͒͒͊ͭ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͤ͊ͯ͟ 
˸ͯͻ͔͔͍͊ͣ͊͒͊ ˭͙ͤͺ͙ͪ͊ ͙͍̅͊ͤͫͦͤ͊, ͟ ͙͊ͤ͒͒͊ͭ ͫͦͼ͙͎͙ͦͦ͡;͔͙ͫ͟ͻ ͤ͊ͯ͟ 
˹͙͔͍͊͋ ́ͯͻͭ͊ͣͯͪͦ͒ ˿͊ͻ͍͙ͦ͋ͦ;Σ ͒ͦͭͦͪ͟ ͔ͭͻ͙ͤ;͔͙ͫ͟ͻ ͤ͊ͯ͟ 
˹͍ͯͪ͒͊͡Ύ͍ͭͦ͊ ̏͡Έ͍͙ͪ͊ ͙͍̅͊ͤͦͤ͊͘, ͟ ͙͊ͤ͒͒͊ͭ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͤ͊ͯ͟ 
˽͔͍ͫͦ͟ ˢ͙͚ͪ͊͒͟ ˩͍͎͔ͤΈ͔͍͙;, ͟ ͙͊ͤ͒͒͊ͭ ͙͙ͨͦͭ͡;͔͙ͫ͟ͻ ͤ͊ͯ͟ 
˽͍͔ͦͦͤ͡Ύ ˿͔͎͔͚ͪ ˮ͍͍͙͊ͤͦ;, ͟ ͙͊ͤ͒͒͊ͭ ͔ͭͻ͙ͤ;͔͙ͫ͟ͻ ͤ͊ͯ͟ 
˽͔͍ͦͤͦͣ͊ͪ͊ ˶͙͊ͪͫ͊ ˹͙͔͍ͦ͊ͤ͊͟͡, ͟ ͙͊ͤ͒͒͊ͭ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͤ͊ͯ͟ 
˽ͦ;͙͍͍͊ͦ͡ ˢ͔ͫ͊ͤ͒ͪ͟͡ ˤ͙͙͍͙͊͒ͣͪͦ͡;, ͒ ͦͭͦͪ͟ ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ ͤ͊ͯ͟ 
˽ͪͦ΄͙ͤ  ˮ ͍͊ͤ s ͔͍͙ͫ͊ͤ͒ͪͦ͟͡;, ͒ ͦͭͦͪ͟ ͔ͭͻ͙ͤ;͔͙ͫ͟ͻ ͤ͊ͯ͟ 
˿͊ͺ͙ͤ͊ ˭͙͡Ύ ˭͙͍͊͋ͪͦͤ͊, ͟ ͙͊ͤ͒͒͊ͭ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͤ͊ͯ͟ 
˿͙͍͙ͣͦͤͦ; ˹͔͊͒͗͒͊ ˹͙͔͍ͦ͊ͤ͊͟͡, ͟ ͙͊ͤ͒͒͊ͭ ͙ͨͫͻ͎͙ͦͦ͡;͔͙ͫ͟ͻ ͤ͊ͯ͟ 
˿͙͍͙ͣͦͤͦ; ˹͙͚ͦ͊͟͡ ˩͍͎͔ͤΈ͔͍͙;, ͒ ͦͭͦͪ͟ ͙ͨͫͻ͎͙ͦͦ͡;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ ͔͙͊͊͒ͣ͟͟ ˾ ˢ˩˹ 
˿͙͙ͪ͟ ˸͙͊ͪͤ͊ ˿͔͎͔͔͍ͪͤ͊, ͟ ͙͊ͤ͒͒͊ͭ Ό͙͙ͪ͒;͔͙ͫ͟ͻ ͤ͊ͯ͟ 
˿͙͍ͣͪͤͦ ˽͍͔͊͡ ˥͔ͤͤ͊͒Έ͔͍͙;, ͟ ͙͊ͤ͒͒͊ͭ ͔͎͎͙ͨ͒͊ͦ;͔͙ͫ͟ͻ ͤ͊ͯ͟ 
˿ͭ͊ͪͼ͔͍ ˢ͔͚ͤ͒ͪ ˤ͙͊ͫ͡Έ͔͍͙;, ͒ ͦͭͦͪ͟ ͔ͭͻ͙ͤ;͔͙ͫ͟ͻ ͤ͊ͯ͟ 
͔͍́͊ͤ͊͊ ˭͊ͣͺ͙ͪ͊ ˾͊ͺ͙͍ͫͦͤ͊, ͒ ͦͭͦͪ͟ ͔͎͎͙ͨ͒͊ͦ;͔͙ͫ͟ͻ ͤ͊ͯ͟ 
͔͙͔͍́ͪ͘ ˤ͔͔͙ͤͤ͡ ˴ͪΆ͔͍ͫͭ, ͒ ͦͭͦͪ͟ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ ͒ͦͭͦͪ͟ ͍͔ͦͤͤ·ͻ ͤ͊ͯ͟ ͨͪͦͺ͔ͫͫͦͪΣ 
;͔ͤ͡-͟ ͔͔ͦͪͪͫͨͦͤ͒ͤͭ ˾ˢ˩ 
͍̂ͣ͊ͪͦ ˣ͔ͻͦ͒͘ ͎͍͙́ͯͪͯͤͨͯ͊ͭͦ͡;Σ ͒ͦͭͦͪ͟ ͔ͭͻ͙ͤ;͔͙ͫ͟ͻ ͤ͊ͯ͟ 
͔͍̆͊ͣ͊͘ ˮͤͦͣ͗ͦͤ ͔͍͙̆͊ͣ͊͘;Σ ͙͊ͤ͒͒͊ͭ͟  ͔ͭͻ͙ͤ;͔͙ͫ͟ͻ  ͤ͊ͯ͟ 
͔̉ͪͤ·΄͔͍ ˢ͔͚ͤ͒ͪ ˤ͔͙͍͙͊ͤͭͤͦ͡;Σ ͒ͦͭͦͪ͟ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ ͔͙͊͊͒ͣ͟͟ ͔͚ͣ͗͒ͯͤ͊ͪͦ͒ͤͦ 
͔͙͙͊͊͒ͣ͟ ͙ͤͺ͙ͦͪͣ͊ͭ͊͘ͼ͙͙Σ ͔͊ͫͯ͗ͤͤ͘͡·͚ ͔͒Ύ͔ͭ͡Έ ͙ͤ͊ͯ͟ ͙ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ˾ˢ˩ 
͙͔̉͊͒͘͡ ˥͔͎͙͚ͦͪ ˣ͙͙͍͙͒ͤͦ͘;, ͒ ͦͭͦͪ͟ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ ͒ͦͭͦͪ͟ Ό͙͙ͪ͒;͔͙ͫ͟ͻ ͤ͊ͯ͟Σ 
ͨͪͦͺ͔ͫͫͦͪΣ ;͔ͤ͡-͔͔ͦͪͪͫͨͦͤ͒ͤͭ͟ ˾ˢ˩ 
͙͙̊ͤ͊͟͡ ˩͔ͤ͊͡ ˶͔͙͍ͦͤ͒ͦͤ͊, ͒ ͦͭͦͪ͟ ͫͦͼ͙͎͙ͦͦ͡;͔͙ͫ͟ͻ ͤ͊ͯ͟ 
̊͡Ύͻ͍ͦ ˿͙͍ͭ͊ͤͫ͊͡ ˸͙ͻ͚͍͙͊ͦ͡;, ͒ ͦͭͦͪ͟ ͺ͙͙ͦ͘͟-͔͙ͣ͊ͭͣ͊ͭ;͔͙ͫ͟ͻ ͤ͊ͯ͟ 
̊ͦ΄͙ͤ ˿͔͎͔͚ͪ ˤ͙͙͍͙͊͒ͣͪͦ͡;, ͟ ͙͊ͤ͒͒͊ͭ Ό͙͙ͪ͒;͔͙ͫ͟ͻ ͤ͊ͯ͟ 
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RESEARCH AND APPLICATION OF DETAILED REGENERATION MODELING  

OF OBJECTS IN MECHANICAL MECHANISM 

 

Abstract 

In the industrial revolution 4.0, with the rapid development of modern science and technology, 

technology has promoted and supported creativity in design. Building the model of the part to be reproduced 

has many different methods, on the purpose of simplifying the research method and application, this paper 

proposes a method that allows building a 3D model of the object. Details need to be reproduced quickly, 

meeting practical requirements. At the same time, assisting in the teaching of teachers in improving the 

modeling capacity of students. 

Key word 

Modeling; Twin screw compressor; Screw rotor; Tolerance; Reverse engineering. 

 

1. Introduction: 

The Detail Modeling technique reproduces the object to satisfy the requirement to supply spare parts 

for damaged or worn parts for which no technical data is available. This can happen if the spare part has no 

drawings or the drawings are misplaced or lost. Refactoring parts using Regenerative Modeling techniques 

can be a less expensive alternative to re-import, not only for immediate replacement but also for generating 

more parts and maintaining the product over time. long time. Surface modeling data is indispensable in many 

fields of science and engineering. The design and manufacture of parts would not be possible without CAD 

tools and product-specific predictive simulations. Reconstruction of point cloud data is usually performed by 

scanning devices such as laser scanners. After scanning the sampled points are combined into a point cloud. 

From there, the surface point data to be built is obtained (Pal et al., 2005). 

Reconstructive modeling is the process of building a CAD geometric model from measurement data 

performed by contact or non-contact scanning on an existing physical model. 

2. Detailed Modeling 

2.1. Detailed digitization 

The first is to choose the scanning strategy, choose the correct scanning technique, prepare the scan 

section, and perform the actual scan to capture information describing all the geometrical properties of the 

scanned object such as steps, slots, pockets and hole. A three-dimensional scanner is used to scan the part 

geometry, creating clouds of points that define the surface geometry. These scanning devices are available 

as dedicated tools or as add-ons to existing computer numerical control (CNC) machine tools. There are two 

different types of scanners, contact and non-contact. 

Those digitizers are laser scanners and white or blue light scanners. The 3D scanner can measure 

objects from near to far up to 35m for Lazer scanner thanks to the robotic arm. 

2.2. Processing of digitized data of details 

The data digitization process is carried out according to the following steps: 

Step 1: Enter the scan data into the processing software 
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Step 2: Partition and align scan data 

Step 3: Edit the point cloud data 

Step 4: Create the part's 3D CAD object 

Step 5: Check the modeling results 

2.3. Applying rapid prototyping technology to 3D printing for details 

- Choosing the right printing technology and printing materials 

- Adjust the desired size need to calculate the shrinkage of the material used in printing 

- The model after printing is checked and evaluated for accuracy. 

 

2.4. For example: 

Building a 3D CAD model of a screw rotor pair in an air compressor replaces the model created by 

complex mathematical equations. The 3D model of the screw rotor pair is checked and evaluated with point 

cloud data from the scanner to meet the manufacturing error requirement of the rotor pair. In addition, the 

3D CAD model of the screw rotor pair is printed on a three-axis 3D printer and the error is evaluated after 

printing. [10] 

Several research methods have been presented to improve the profile shaping of rotors. In particular, 

Zaytsev and Infante Ferreira [6] proposed a method for shaping the rotor profile from a matching line 

consisting of a straight line and an arc. Wu and Fong [7] built a mathematical model of the rotor profile based 

on a cubic-spline working path driven by the displacement of segments using a quadratic equation to improve 

the compressor efficiency. . Previously, Chen [3] invented a screw compressor with a rotor with a profile that 

increases the efficiency of the compressor and reduces the loss during the working and matching of the 

rotors. Stosic et al. [8] present a design for a high efficiency air compressor with a new rotor profile. Recently, 

Wu et al. [9] presented a 3D finite element method that allows to calculate the compressor load by 

integrating the force and torque at each node in the rotor elements. 

Oil-injected screw compressors are typically used for air compression or refrigeration and are oil-

lubricated. The screw rotor pair in an air compressor is the most important detail that determines the 

efficiency of the machine. Building a 3D CAD model of a screw rotor pair from a mathematical equation is 

often difficult and time consuming. Therefore, this paper proposes a method that allows building a 3D CAD 

model of the screw rotor based on detailed modeling. The error of the 3D model of the construction screw 

rotor is checked and evaluated with the scan point data. The 3D model of the screw rotor is printed out on 

the printer to prove the construction screw rotor model is correct. 

2.4.1. Rotor pair digitization 

To digitize the rotor pair is to choose the scanning strategy, choose the correct scanning technique, 

prepare the scan part, and perform the actual scan to capture the information describing all the geometrical 

properties of the scanned object such as steps, slots, pocket and hole. A three-dimensional scanner is used 

to scan the part geometry, creating clouds of points that define the surface geometry. These scanning devices 

are available as dedicated tools or as add-ons to existing computer numerical control (CNC) machine tools. 

There are two different types of scanners, contact and non-contact. In this paper the non-contact 

measurement method is used. It is a method of using laser or other optical rays to measure or take pictures 

of the surface of the object to be measured (scanned) then the data is processed and completed by 

professional image processing software. Those digitizers are laser scanners and white or blue light scanners. 

The 3D scanner can measure objects from near to far up to 35m for Lazer scanner thanks to the robotic arm. 

2.4.2. Processing of rotor pair digitization data 

Step 1: Enter the scan data into the processing software 

In this study, the Geomagic Design X software selected for analysis is redesigning the sample, the given 
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physical model through digitizing the sample surface by 3D Scan equipment, and building a 3D digitized data 

model. The software also allows to quickly and accurately design designs with high geometric complexity, or 

free-form surface patterns (no shaping rules are determined). Import a scanned mesh as a target data model 

into the application software.  

Step 2: Partition and align scan data 

This step performs segmentation of the feature regions of the scan data and easily arranges the scan 

data into a design coordinate system using information about the object's scan data properties. 

 
(a) Active shaft           (b) Passive shaft 

Figure 1 ς Align scan data 

 

Step 3: Edit the point cloud data: 

During the scanning process, scanning errors due to equipment and interference will occur. Therefore, 

before building the point cloud data model, it is necessary to adjust and correct the mesh to filter and remove 

the noise points and create free surfaces. 

 
(a) Active shaft          (b) Passive shaft 

Figure 2 ς Align grid data. 

 

Step 4: Create a 3D CAD object of the rotor pair: 

From the corrected point cloud data after scanning, the 3D CAD model of the rotor pair was built using 

tools on Geomagic Design X software. 

 
(a) Active shaft                        (b) Passive shaft 

Figure 3 ς 3D CAD model of screw rotor pa 

 

Step 5: Check the modeling results 

The 3D CAD model is compared with the point cloud data. The resulting error between the two models 

is within the allowable limit of the rotor shaft design requirements. 
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(a) Active shaft  

(b) Passive shaft 

Figure 4 ς Test results evaluation 

 
Figure 5 ς Design drawings 

 

 

2.4.3. Application of rapid prototyping technology for 3D printing of rotor pairs 

In this example PLA (Polylactic Acid) filament is selected to print the rotor pair. This plastic is used a lot 

in 3D printers because it is low cost, easy to buy in the market and can be used for many different purposes. 

PLA plastic melts at a temperature ǊŀƴƎŜ ƻŦ мулϲ/ ǘƻ ннлϲ/Φ .ŜŎŀǳǎŜ ƻŦ ǘƘŜ ǊŜƭŀǘƛǾŜƭȅ ƭŀǊƎŜ ǇǊƻŘǳŎǘ ǎƛȊŜ όŀŎǘƛǾŜ 

rotor diameter 90mm, passive rotor 70mm), in order to save materials, the product is scaled 1:5 (active rotor 

diameter printed 18mm, rotor damaged). print motion 14mm). Because the product will shrink after printing, 

to achieve the desired size, it is necessary to base on the shrinkage of PLA to determine the printed rotor size 

according to the formula: ( ). 1in sp rD D s= +  

Where, Din is the detailed size before printing, Dsp is detail size after print shrinkage, sr is the shrinkage 

coefficient (%), with PLA we have the shrinkage coefficient:  

sr = 0.3% - 0.7%. Choose shrinkage coefficient sr = 0.5%. We have detailed pre-printed dimensions of 

the active rotor  

1

2

18.(1 0,05) 18,09

14.(1 0,05) 14,07

in

in

D mm

D mm

= + =

= + =
 

 

  

                 Figure 6 ς Setting printing parameters                     Figure 7 ς Generating G-Code for 3D printers 
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Print products on a three-axis printer 

Since the start of the torsion rotor shaft has no fulcrum, a supporting material is required to print. The 

contact area of the axis with the printing table is small, so when printing, it is easy to be thrown off the 

printing table, so a support material is required. 

The model after printing was checked with a caliper measuring the active rotor diameter  

Ddo1 = 18.02mm, the passive rotor measured  

Ddo2 = 14.01mm.  

So the size of the rotor pair after printing is approximately the original required size. 

The research, design and manufacture of screw pairs in air compressors requires meticulous and 

precise research to meet the accuracy of machining and the working performance of the air compressor. 

With traditional calculation methods, it is very difficult and often impossible to do. Applying object modeling 

in design is an effective technical solution to help designers and manufacturers quickly create high-precision 

designs, which is a suitable choice for developing countries. development is slow, science and technology are 

still limited and weak. Therefore, it is necessary to study the application of modeling in design because of its 

great effectiveness. 

Conclude 

The article presents a simple and effective method for detailed reproduction of objects, thereby 

showing that the application of object reconstruction modeling in design is an effective technical solution to 

help For designers, production can quickly create high-precision designs, which is a suitable choice for 

countries with limited scientific and technical background. Moreover, object reconstruction modeling will 

support very effectively in training students of technical schools to develop spatial thinking, creative thinking, 

ability to approach reality quickly, meet meet job requirements in the 4.0 era. 
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RESEARCH METHOD OF DEVELOPING STUDENTS'S SPACE- THINKING CAPACITY 

 THROUGH VISUAL PERFORMANCE TECHNOLOGY 

 

Abstract 

3D, 4D representation is especially important in all branches of construction engineering as well as 

mechanical engineering, technical graphic design... and in explaining many complex scientific phenomena. 

Researchers in the fields of mathematics and engineering have relied heavily on the object's ability to 

visualize the diverse and complex structural arrangements, from small molecular structures to structures. 

works in many different sizes, thereby building mathematical models to study objects and solve problems 

posed in practice. 

After high school, learners need spatial visualization skills and abilities to study and research in a 

university environment. The current situation of teaching Drawing and Technical Drawing at technical schools 

has shown that very few first-year students have the necessary spatial thinking ability. Even when students 

graduate, they still lack spatial visualization skills due to the lack of opportunities to practice and develop 

fully in the learning process. 

This article presents the nature of spatial visualization and spatial thinking capacity, proposes 

measures to develop spatial thinking capacity for students in the period of scientific revolution 4.0. 

Keywords: 

Thinking, capacity, Spatial thinking, 3D, 4D technical drawing. 

 

1. Thinking and the role of spatial thinking with science and technology 

Thinking is a creative process that helps people learn, train to possess the knowledge to see problems 

and how to solve them. Scientific thinking is a high-level, high-level stage of the cognitive process, which is 

carried out through a certain system of thought manipulations in the minds of scientists, with the help of a 

system. Scientific thinking "tools" (such as languages and forms of scientific thinking) aim to "shape 

preconditions and build new scientific knowledge in the form of concepts and judgments." New inference or 

hypothesis, theory, new scientific reasoning, reflecting perceived objects more accurately, more fully, more 

deeply, more authentically. 

The ability to think spatially is obtained thanks to the visual element, which is the process of using the 

eyes to observe, orient, and locate in the world of countless phenomena. It also includes the formation, 

storage, transformation and inference of spatial visual information in the mind. 

In fact, understanding the relationship between structure and function to the problems of modern 

science is of increasing importance. Scientific discoveries of the nineteenth and twentieth centuries 

depended heavily on the ability to visualize and explain scientific phenomena through intuitive spatial 

thinking. Scientific progress cannot be achieved without the ability of scientists to observe, think, visualize, 

and imagine. Even in the field of physical sciences, abstract theory, visual representation plays an important 

role in promoting scientific ideas [1-2]. 

Simulations: Simulation, often used in scientific research, is the process of developing a model and 

then simulating an object of interest. Instead of having to study a specific object, which is often impossible 
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or very expensive, we build models of that object in the laboratory and conduct research on that subject 

based on the model. this visualization. The results obtained must be verified with the actual measurement 

results. Most simulations are based on computer hardware and software. Based on the results obtained after 

the simulation process, we can draw a direction for future research and production. Simulation in teaching 

is a special case of simulation in scientific research. Therefore, we can define simulation in teaching as a type 

of simulation of scientific research in which both "pedagogical treatment" and "organization of teaching 

activities" are interspersed. This method can help achieve output standards such as: Modeling skills; Survey 

testing skills; Graphical interface. 

4D modeling (4D is the transformation of 3D models over time) has an important role in science and 

engineering, positively affecting complex problem solving. This impact has prompted psychologists and 

educators to delve into positive measures to develop spatial visualization skills. Over the past decades, the 

ability of computers to create and process images has evolved into visualization simulation technologies. 

When 4D simulation is applied to affect intuitive thinking, the natural perception of people also changes. 

There are many studies that show that graphic design is a powerful cognitive tool, helping to enhance and 

expand our brain [3]. 

The essence of spatial visualization and visualization is cognitive development skills. That means these 

skills need to be developed and can be developed over time and in different areas [4-5]. 

The remarkable fact is that the development of spatial skills rarely happens spontaneously. Pupils and 

students need many opportunities to practice and apply these skills in study and daily life. If we want students 

to be able to visualize complex mechanical structures and buildings, they need the opportunity to 

continuously develop their perception based on simple skills and prior knowledge. The development of 

spatial visualization abilities needs to be concentrated in a particular field of study in order for students to 

take the initiative in their cognitive development. In fact, in universities today, there is a lack of visual 

laboratory equipment, it is only equipped in the laboratories of large research institutes, students have little 

access. Research into methods of developing spatial capacity is necessary to provide a means for scientists 

and students to use in research. Therefore, the problem of cognitive development from intuitive to thinking 

becomes one of the main goals of higher education, especially in the field of science and technology in 

Vietnam. This path is extremely difficult as the majority of students in the country go to universities with only 

rudimentary spatial visualization skills [6]. Equipping students with 3D and 4D skills is critical to their 

continued success in the fields of science, math, and engineering. 

2. Teaching spatial visual knowledge to high school and college students 

2.1. Spatial visualization skills in high school The report of the US National Research Council Committee 

[7] highlighted the importance and power of spatial thinking skills in science, in industry, and in science. work 

and daily life. According to a report of the US National Research Council, current national standards in math 

and science do not pay enough attention to students in developing spatial skills, more supportive measures 

are needed. further to develop their skills and thinking in order to provide high quality scientific and technical 

human resources for society. 

The spatial visualization skills of middle and high school students will be developed through access to 

images of information systems. STEM education is an interdisciplinary approach that blends the fields of 

science, technology, engineering, and math to provide students with meaningful, real-world experiences that 

help them see recognize the relevance of what is learned. Education should value resources other than 

textbooks, the advantages of information and communication technology, a multimedia learning 

environment that goes hand in hand with practice. 

2.2. 3D spatial visualization skills in technical college. The most central function of technical graphics 

in teaching is for students to visualize the shape of the details as the basis for assembly and operation, 

thereby understanding the necessary technical requirements. Students are required to use design drawing 
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software to do exercises in technical drawing and machine design. Besides professional knowledge, students 

need skills in using 3D software. Software skills help them understand structure and how to build spatial 

objects quickly according to design thinking. Visual learning activities must become an important part of the 

curriculum. Students need to be continuously assessed for their level of engagement and proficiency in 

applying spatial visualization skills during and after the course. 

3D visualization software is now a powerful tool to help students acquire spatial visualization skills, but 

students must use the software actively for their learning tasks. 

In the subject of Drawing and technical drawing, the transition from 2D to 3D drawing is supported 

very quickly by 3D rendering software to overcome the limitations of traditional reading comprehension 

methods, a new method is proposed. will concretize and detail the traditional reading comprehension theory 

and apply it in a suitable way with the application of a popular 3D design software (Auto CAD, Solidworks). 

The sequence of this method is to recognize the object in turn from the edges, then the surfaces, the shapes 

and finally identify and model the entire structure of the object by software. (figure 1). 

Example: A 3D cube combinatorial exercise used in research We conducted a study to develop spatial 

skills at the University, initial research results show that spatial visualization is very important for students. 

engineering industry [10]. These findings are particularly relevant for the civil and mechanical engineering 

disciplines through the creation of technical drawings and graphics. 

  The course material includes a variety of exercises with topics aimed at developing 3D spatial skills 

such as performing the transformation of 2D shapes, projecting axes and 3D objects, visualizing and drawing 

cross-sections of transverse objects. 

 
Figure 1      Figure 2 
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- Group 1: 50% of the students draw the axis projection of the object by visualization in the traditional 

way 

- Group 2: 50% of the students draw the object's axis projection using AutoCAD, Solidworks software 

applications... 

Through survey by ballot: 

- The results show that students in group 2 quickly visualize space, deploy projections and sections 

with few errors. 

- The ability to identify situations from practical contexts has improved, interest in the subject has 

increased significantly, and students have actively implemented drawings. 

 

The ability to recognize situations 

Capacity Indicators 

1. Observation 1.1.  Observe 2D and 3D situations 
1.2. Observe the relationship 

2. Associating, connecting ideas with practical 
elements 

2.1.  Make connections between what students see and know 
2.2.  Enhance spatial thinking ability 

3. Deployment capacity 3.1.  Perform the drawing operation 
3.2. Deployment time 
3.3.  Check the accuracy of the situation 

 

- Based on the data synthesized and described by SPSS software, we found that, most of the 

participants who answered the questionnaire agreed that the software application is really necessary and 

necessary (both levels are very low). This accounts for 97.6%). 

 

2.3. Technical college 4D spatial visualization skills Spatial visualization as a powerful tool has the 

potential to help students use the properties of space as a means to structure problems, to find answers and 

presents solutions. We can use a variety of multimedia graphical representations or 4D simulations to explain 

the structure, operation, and function of any object [11-12]. Through cognitive, spatial information, we can 

statically analyze and understand the dynamic properties of objects and the relationships between them. 

The main challenge of teaching simulation is the difficulty of learners in visualizing the 4D nature of building 

structures and mechanical structures; understand the interactions between components and structure over 

time. 3D models are simulated by designing constraints, conditions similar to those in reality of the product. 

Modeling will produce results so that we can customize the product to be the most optimal in terms of 

aesthetics, engineering, and durability over time. It is necessary to study and compare the actual results with 

the simulation results to have the most optimal simulation process. The approach and 4D simulation is often 

at a high level for professionals, so even students who are proficient in 3D software may not be able to fully 

simulate. 

To visualize its change over time (4D thinking) students must be relatively fully equipped with 

specialized knowledge. According to the learning process, students gradually perfect the simulation design 

completed in the last year before graduating from university, then they have a general understanding of 

specialized knowledge. In the process of designing and building 4D models, the exchange of information 

between steps, right from the ideation stage to detailed design, professional knowledge can all be directly 

involved in the same file. database. This helps the related fields to interact directly and synchronously, 

significantly reducing design time and high quality products. Tailor-made simulations suitable for different 

disciplines give students a proper understanding of the complex operating processes of a bridge or a 

mechanical system. It is therefore essential to apply the necessary expertise and develop resources for the 

production of 3D and 4D models. The development of multimedia resources is long-term educational and 
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highly cost-effective, but it is important that students are helped to learn complex technical processes. If such 

models become popular, graduates will be assured of spatial visualization competence and deep technical 

understanding with 4D thinking. 

Conclude 

Most high school and even post-secondary students do not have the opportunity to develop a 

sufficient level of understanding of spatial visualization. Engineering students lack 3D and 4D visualization 

skills that play an important role in modern science. The evolving nature of visual-spatial skills suggests the 

need to focus on developing this competence in many subjects. Initial assessment of students' spatial 

capacity development after having more access to 3D models at Technical Drawing course at Technical 

University. Activities that facilitate general cognitive development and 3D and 4D visualization for learners 

through learning tasks are part of the secondary and post-secondary curriculum. 
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ˢ͍͋ͪ͊ͣͦ ˹͙͙ͭ͊͟ ˿͔͎͔͔͍͙ͪ; 

˴͙͚͊͊ͤͫ͘͟ ͤ͊ͼ͙ͦͤ͊͡Έͤ·͚ ͙͔͍͔ͫͫ͒ͦ͊ͭ͡͡Έ͙͚ͫ͟ ͔ͭͻ͎͙ͤͦͦ͡;͔͙͚ͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ 

˥Φ ˴͊͊ͤ͘ΈΣ ˾̅ 

 

ˢ˹ˢ˶ˮ˭ ˽˾˻̇˩˿˿ˢ ˨˩˸˩˾˴ˢ˽́ˢ˹ˮ˭ˢ̇ˮˮ ˹˩̅́˩˽˾˻˨̂˴́˻ˤ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

ˤ ͫͭ͊ͭΈ͔ ͙͍͔͔ͨͪ͒ͤ ͦ͋ͦͪ͘ ͨͪͦͼ͔ͫͫ͊ ͔͔͙͒ͣͪ͊ͨͭ͊ͤ͊͘͟ͼ͙͙ ͔ͤͺ͔͍ͭͨͪͦ͒ͯͭͦ͟Σ ͦ͋ΆΎͫͤΎ͔ͭͫΎ ͨͦ;͔ͣͯ 

Ήͭͦͭ ͨͪͦͼ͔ͫͫ ͙͔͊ͤͣ͊ͭ͘ ͍͊͗ͤͯΌ ͪͦ͡Έ ͍ ͔ͤͺ͔͔͔͔ͭͨͪͪ͊͋ͦͭ͟Σ ;͔ͣ ͦͨ͊ͫͤͦ ͔͙͔ͫͦ͒ͪ͗͊ͤ ͔͍ͣͪ͊ͨͭ͊ͤͦ͟ ͍ 

͔ͤͺ͔ͭͨͪͦ͒ͯͭ͊͟ͻΦ ˢ͍ͭͦͪ ͍ ͫͭ͊ͭΈ͔ ͙͍͙ͨͪͦ͒ͭ ͍͒͊ ͫͨͦͫͦ͋͊ ͔͙ͯ͒͊ͤ͡Ύ ͔͍ͣͪ͊ͨͭ͊ͤͦ͟Υ ΅͔ͦ͡;ͤ͊Ύ 

͙͙͔ͦͫͭ͟͡͡Έͤ͊Ύ ͔͔͙͒ͣͪ͊ͨͭ͊ͤ͊͘͟ͼ͙Ύ ͙ ͎͙͒ͪͦͦ;͙ͫͭ͊͟Φ ˽͙͍͔͔ͪ͒ͤ ͙͊ͤ͊͘͡ ͙ͫͭͯ͊ͼ͙͙ ͤ͊ ͪ·͔ͤ͟ 

͔ͦͭ;͔͍͔ͫͭͤͤ·ͻ ͙͍͙͔͔͚ͨͪͦͦ͒ͭ͘͡ ͙͍͊ͭ͊͊ͭͦͪͦ͘͟͡ ͒͡Ύ ͎͙͒ͪͦͦ;͙͙ͫͭ͟ ͙ ͙͍͔͔ͨͪ͒ͤ ͦͨ·ͭ ͔͊ͣ͘΅͔͙ͤΎ 

͔͊ͪͯ͋͗ͤ͘·ͻ ͎͍͊ͤ͊ͦͦ͡Φ  

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡ 
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ANALYSI OF THE PROCESS OF DEMERCAPTANIZATION OF PETROLEUM PRODUCTS 

 

Abstract 

The article provides an overview of the process of demercaptanization of petroleum products, explains 

why this process plays an important role in oil refining, what is dangerous about the content of mercaptans 

in petroleum products. The author in the article cites two methods for removing mercaptans: alkaline 

oxidative demercaptanization and hydrotreating. The analysis of the situation on the market of domestic 

manufacturers of catalysts for hydrotreating is given and the experience of replacing foreign analogues is 

given. 
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MODERN CYBER SECURITY 

 

Abstract 

This paper examines the issue of the specifics of the development of technologies in the field of cyber 

security and their impact on the development of technologies in society. A cross-sectional and comparative 

analysis of the influence of various factors on the development of technologies is carried out. 

Recommendations for the implementation of the development. 

Keywords 

Analysis, method, assessment, data protection, technology. 
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ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡ ͎͎ͨͪͦͪ͊ͣͣͤͦͦ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ±ŜŜŀƳ ͙ олл ͣͤ͡ ͙͔͍ͤͭͦ͟͡ ͎͙͙ͦͫͭ͡;͔͚ͫͦ͟ ͙͙ͦͣͨ͊ͤ͟ {C 

Express. 

˽ͦͨͯ͡Ύͪͤ·͔ ͍ ͍͚ͣ͊ͫͫͦͦ ͯ͟͡Έ͔ͭͯͪ ͻ͔͊ͪ͟·Σ ͍͊ͣ͘͡·͍͊Ό΅͙͔ ͙͋͊ͤ͟ ;͔͔ͪ͘ ˮ͔͔ͤͭͪͤͭΣ ͍ ͍ͦͫͤͦͤͦͣ 

Ύ͍͡ΎΌͭͫΎ ͙ͣͺ͙͊ͣΦ ˽ͦ ͙͙͔ͫͭ͊ͭͫͭ͟Σ фм҈ ͊ͭ͊͟ ͤ͊ ͍͋͊ͤͦͫͯ͟͟Ό ͙ͤͺͦͪͣ͊ͼ͙Ό ͦͫͯ΅͔͍ͫͭ͡ΎΌͭ 

͙͍ͦͪͪͯͣͨͪͦ͊ͤͤ͟·͔ ͙͙ͫͦͭͪͯ͒ͤ͟ ͎ͫ͊ͣͦͦ ͋͊ͤ͊͟, 8% τ ͍͙͔͋͊ͤͦͫ͟͟ ͔͙͙ͨͦͫͪ͒ͤ͟ ͙ ͭͦ͡Έͦ͟ м҈ τ ͻ͔͊ͪ͟·Φ 

˽ͪͦͼ͔ͫͫ ͍ͦͣ͊͘͡ ͨ͊ͪͦ͡Ύ ͍ ͺ͙͡Έ͔ͣ ͙͔͊ͤͣ͊ͭ͘ ͔ͤ ͔ͤͫͦ͟͡Έͦ͟ ͔ͫͯͤ͒͟Σ ͊ ͊͟͟ ͙͙ͣͤͣͯͣ ͔ͤͫͦ͟͡Έͦ͟ ;͍͊ͫͦΦ 

˿ͯ΅͔͍͔ͫͭͯͭ ͍͒͊ ͍ͦͫͤͦͤ·ͻ ͔ͣͭͦ͒͊ ͍ͦͣ͊͘͡ ͨ͊ͪͦ͡ΎΥ 

- ˽͙ͦͫ͟ ͨͦ ͍ͫͦ͊ͪ͡ΌΣ ͎͔͒ ͦͯͣ͘͡·΄͔͙ͤͤ͟͡ ͔ͨͪͦ͋ͯͭ ͪ͊ͤ͘·͔ ͙ͦͣ͋ͤ͊͟ͼ͙͙ ͙͍͍ͫͣͦͦ͡Φ 

˽͙͙͙͙͚͔ͪͦͪͭͪͯͭ͘ ͙ͦͣ͋ͤ͊͟ͼ͙͙ ͤ͊ ͍͔ͦͫͤͦ ͙͔͙ͣͤ ͙ ͺ͙͙͙͊ͣ͡ ͨͦ͡Έ͍͔ͦ͊ͭ͘͡ΎΣ ͍͊͗ͤ·ͻ ͒͡Ύ ͔͎ͤͦ ͒͊ͭ ͙ 

͎͚͒ͪͯͦ ͙͡;͚ͤͦ ͙ͤͺͦͪͣ͊ͼ͙͙Φ 

- ˮͯ͘;͙͔ͭ ͻ͔΄͙͍ͪͦ͊ͤͤ·͔ ͒͊ͤͤ·͔ ͤ͊ ͦͣͨ͟ΈΌ͔͔ͭͪ ͨͦ͡Έ͍͔ͦ͊ͭ͘͡ΎΣ ;ͭͦ͋· ͍͙ͯͫͭ͊ͤͦͭΈ ΄͊͋ͦͤ͡Σ 

͍ͨͦͦ͘͡ΎΌ΅͙͚ ͨͦ͒ͦ͋ͪ͊ͭΈ ͨ͊ͪͦ͡ΈΦ 

˿͔ͨͼ͙͙͊ͫͭ͡· ͨͦ ͙͔͔͙͋ͪ͋ͦͨ͊ͫͤͦͫͭ͘͟ ͊͘΅͙΅͊Όͭ ͔ͪͫͯͪͫ· ͙͚ͦͣͨ͊ͤ͟ ͙ ͎͙ͦͪ͊ͤ͊͘ͼ͙͚ ͦͭ ͻ͔͍͊ͪͦ͟Φ 

˽͙͙ͦͭ͊͟͡ 5[t ό͔͍ͨͪ͒ͦͭͪ͊΅͔͙͔ͤ ͔͙ͨͦͭͪ ͒͊ͤͤ·ͻύΣ ͔͙͍ͪ͊ͦ͊ͤͤ͊͘͡Ύ Ή͔͙ͫͨͪͭ͊ͣ͟ ͨͦ 

͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘Σ ͍ͨͦͦ͘͡Ύ͔ͭ ͙͍ͦͤͭͪͦͪͦ͊ͭ͟͡Έ ͍ͦͣͦ͗ͤ͘·͔ ͫͨͦͫͦ͋· ͔ͦͣͨͪͦͣͭ͊͟ͼ͙͙ 

͒͊ͤͤ·ͻΦ ˣ͎͊ͦ͒͊ͪ͡Ύ 5[t ͔͚͍͙͒ͫͭΎ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡ ͣͦ͗ͤͦ ͙͍ͦͤͭͪͦͪͦ͊ͭ͟͡Έ ͫ ͨͦͣͦ΅ΈΌ Ή͔͚ͭͪͦͤͤͦ͟͡ 

ͨͦ;ͭ·Σ ͍͔͋-͍ͨͪͦͭͦͦͦ͟͡Σ {ƪȅǇŜΣ ͔ͦ͋ͣͤ͊ ͎͍͔ͣͤͦͤͤ·͙ͣ ͫͦͦ͋΅͔͙ͤΎ͙ͣ ͙ ͙͔͙͚ͨͪͦ͗ͤ͡Φ 5[t ͔ͤ ͍ͨͦͦ͘͡Ύ͔ͭ 

͙͊ͨͫ͘·͍͊ͭΈ ͍͊͗ͤ·͔ ͒͡Ύ ͙͔͋ͤͫ͊͘ ͒͊ͤͤ·͔ ͤ͊ ͙͒ͫ͟Σ ͺ͡Ή΄-͙͔͙ͤ͊ͦͨͭ͟͡Σ ͍ ͨ͊ͣΎͭΈ ͔͔ͭ͡ͺͦͤ͊ ͙͙͡ ͎͙͔͒ͪͯ 

͍͔ͤ΄͙͔ͤ ͙͔͙ͤͦͫͭ͡Φ ˽͙͙ͦͭ͊͟͡ ͔ͭ͊͗͟ ͔͍ͨͪ͒ͦͭͪ͊΅͔͊ͭ ͪ͊͗ͯ͟ ͒͊ͤͤ·ͻ ͔ͨͯͭͣ ͺ͎ͦͭͦͪ͊ͺ͙͍͙ͪͦ͊ͤΎ 

͒ͦͣ͊΄͔͎ͤͦ Ήͪ͊ͤ͊͟Φ 
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́ͪͯ͒ͤͦ ͔͔ͨͪͦͼ͔͙ͤͭΈ ͍͊͗ͤͦͫͭΈ ͙͔͔͙͋ͪ͋ͦͨ͊ͫͤͦͫͭ͘͟ ͍ ͍͔͔ͫͦͪͣͤͤͦͣ ͙͔ͣͪΦ ̏ͭͦ ͍͊͗ͤͦΣ ͨͦͫͦ͟͡Έͯ͟ 

͔ͣͪ· ͙͔͔͙͋ͪ͋ͦͨ͊ͫͤͦͫͭ͘͟ ͔ͨͪ͒ͤ͊ͤ͊͘;͔ͤ· ͒͡Ύ ͔͍ͨͪ͒ͦͭͪ͊΅͔͙ͤΎ ͙ͪ͊͗͟ ͙ ͔ͨͦͫ͒ͯ͡Ό΅͔͎ͦ 

͔͍͔͎ͤͨͪ͊ͦͣͪͤͦͦ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͦͤ͟ͺ͙͔͒ͤͼ͙͊͡Έͤ·ͻ ͒͊ͤͤ·ͻΣ ͙͡;͚ͤͦ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͙ͤͺͦͪͣ͊ͼ͙͙Σ 

͙͔͔ͤͭͭͯ͊͟͡͡͡Έ͚ͤͦ ͍͔͙ͫͦ͋ͫͭͤͤͦͫͭΣ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͻ ͙ ͔͍ͦͭͪ͊ͫ͡·ͻ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͙͔ͫͫͭͣ τ ͍͔͎ͫͦΣ 

;ͭͦ ͻ͙ͪ͊ͤͭͫΎ ͙ ͦ͋ͪ͊͋͊ͭ·͍͔͊ͭͫΎ ͫ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡Φ 

ˤ ͤ͊΄͙ ͙͒ͤ ͙ͪͫ͟ ͫͭ͊ͭΈ ͔͍͚͗ͪͭͦ ͙͔͔͙͍͋ͪͨͪͫͭͯͨͤͦ͟͟ ͦ;͔ͤΈ ͍·ͫͦ͟Φ ˻ͭ ͎ͫ͊ͣͦͦ ͦ͋·;͎ͤͦͦ 

ͨͦ͡Έ͍͔ͦ͊ͭ͘͡Ύ ˮ͔͔ͤͭͪͤͭ͊ ͒ͦ ͪͯͨͤ͟·ͻ ͦͪͨͦͪ͊͟ͼ͙͚Σ ͍͔ͫ ͙ͫͨͦ͡Έͯ͘Όͭ ͙ͪ͊͘͡;ͤ·͔ ͦ͋͊͡;ͤ·͔ ͔͍͙ͫͪͫ· ͒͡Ύ 

ͻ͔͙ͪ͊ͤͤΎ ͍ ͙ͤͻ ͍͔͍ͫͦͣͦ͗ͤ͘·ͻ ͙͡;ͤ·ͻ ͒͊ͤͤ·ͻΦ ˨͔͊͗ ͚ͭ͊ͦ͟ ͪͯͨͤ͟·͚ ͦ͋͊͡;ͤ·͚ ͔͍͙ͫͪͫΣ ͊͟͟ !ƳŀȊƻƴ ²Ŝō 

SerǾƛŎŜǎΣ ͔ͤ ͊ͫͭͪ͊͘ͻ͍ͦ͊ͤ ͦͭ ͙ͪͫ͊͟ ͍ͦͣ͊͘͡Φ ˤ͔ͫ ͔͔͋ͦ͡ ͙ͦ͘΅͔ͪͤͤ·͔ ͔͍ͫͪ͒ͫͭ͊ ͙͔͔͙͍͋ͪͨͪͫͭͯͨͤͦ͟͟ ͍͔ͯͨ͟ ͫ 

͔ͤ͒ͦͫͭ͊ͭͦ;ͤ·ͣ ͍͔ͯͪͦͤͣ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ͔͔͍ͫͭ·ͻ ͙͔ͫͫͭͣ ͙ ͔͔͔͔͙͔ͨͪͤ͋ͪ͗ͤͣ ͔͙ͣͪ͊ͣ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ͫͦ 

ͫͭͦͪͦͤ· ͙ͫ͊ͣͻ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡ ͤ͊͘;͙͔ͭ͡Έͤͦ ͍ͨͦ·΄͊Όͭ ͙ͪͫ͟ ͫͭ͊ͭΈ ͦ;͔͔͚ͪ͒ͤͦ ͔͍͚͗ͪͭͦ ͣͦ΄͔͙͍ͤͤͦ͟Φ ̏ͭͦ 

͔ͦͫͦ͋ͤͤͦ ͊ͭͯ͊͟͡Έͤͦ ͒͡Ύ ͙͚ͦͣͨ͊ͤ͟ ͙ ͎͙ͦͪ͊ͤ͊͘ͼ͙͚ τ Ήͭͦ ͍ͦͫͤͦͤ·͔ ͼ͔͙͡ ͒͡Ύ ͙͔͔͙͍͋ͪͨͪͫͭͯͨͤͦ͟͟Φ 

˨͍͊ͤͦ ͨͪͦ΄͙͡ ͔ͭ ͍͔͔ͪͣͤ͊Σ ͎ͦ͒͊͟ ͙͙ͦͣͨ͊ͤ͟ ͎͙ͣͦ͡ ͔͔͎͙͍͒ͪͦ͊ͭ͡Έ ͊͘΅͙ͭͯ ͙ͤͺͦͪͣ͊ͼ͙͙ 

͙͍͙͊ͤͭͪͯͫͤ·ͣ ͎ͨͪͦͪ͊ͣͣ͊ͣ ͙ ͔͔͔͍ͣ͗ͫͭ·ͣ Ήͪ͊ͤ͊ͣ͟ ό͋ͪ͊ͤ͒ͣ͊ͯΉͪ͊ͣύΦ ˤ ͍͔͔ͫͦͪͣͤͤ·ͻ ͔͙ͪ͊͡Ύͻ ͎ͯͫͯ͡ 

ͨͪͦͺ͔͙͍ͫͫͦͤ͊ͦ͡ ͍ ͙ͦ͋͊ͫͭ͡ ͙͔͔͙͋ͪ͋ͦͨ͊ͫͤͦͫͭ͘͟ ͔ͤ͒ͦͫͭ͊ͭͦ;ͤͦ ͒͡Ύ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͔͚ͤ͊͒͗ͤͦ ͊͘΅͙ͭ·Φ 

˶Ό͚͋ͦ ͦͺ͙ͫͤ·͚ ͙ͫͦͭͪͯ͒ͤ͟ ͔͋͘ ͔͙͚ͨͦ͒ͦͪͤ͘ ͔ͣͦ͗ͭ ͔͎ͦ͟͡ ͫͭ͊ͭΈ ζ͙͔ͤͫͭͪͯͣͤͭͦͣη ͒͡Ύ 

͙͔͔͙͍͋ͪͨͪͫͭͯͨͤͦ͟͟Φ 

 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 
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3. ˣ͍ͯͦ͘ ˥Φ!Φ ˭͊΅͙ͭ͊ ͦͭ ͔ͯͭ;͙͟ ͙ͤͺͦͪͣ͊ͼ͙͙ ͨͦ ͔ͭͻ͙ͤ;͔͙ͫͣ͟ ͊ͤ͊͊ͣ͟͡Υ ̂;͔͋ͤΦ ͙͔ͨͦͫͦ͋ κ ˣ͍ͯͦ͘ ˥Φ!ΦΣ 
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˴͍ͯͪͦͤͦ ˨͙͊ͤ͊͡ ˸͙ͻ͚͍͙͊ͦ͡; 
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USE OF MODERN RUSSIAN-MADE ZEOLITE-CONTAINING CATALYST CRACKING CATALYSTS 

 

Abstract 

The article provides an overview of a modern Russian zeolite-containing catalytic cracking catalyst that 

can replace imported analogues at existing oil refineries. The author presents a comparison of the chemical 

activity of catalytic cracking catalysts, their component composition, physical properties. 

Keywords 

zeolite-containing, catalyst, oil refining, catalytic cracking 

 

ˤ ͍ͫΎ͙͘ ͫ ͍͍͔͖͒ͤͤ·͙ͣ ͍ нлнн ͎ͦ͒ͯ ͎͙ͦͪ͊ͤ;͔͙ͤΎ͙ͣ ͤ͊ ͍͙ͨͦͫͭ͊͟ ͙ͤͦͫͭͪ͊ͤͤ·ͻ ͔͎͔͍ͪ͊ͤͭͦΣ 

͙͚͙͔ͪͦͫͫͫ͟ ͔ͤͺ͔͔͔ͭͨͪͪ͊͋͊ͭ·͍͊Ό΅͙͔ ͍͊ͦ͒͘· ͙ͫͨ·ͭ·͍͊Όͭ ͍·ͫͦͯ͟Ό ͔ͨͦͭͪ͋ͤͦͫͭΈ ͍ ͔ͦͭ;͔͍͔ͫͭͤͤͦͣ 

͔ͭͻ͎͙ͤͦͦ͡;͔ͫͦͣ͟ ͙ ͙͙͒ͤ͊ͣ;͔ͫͦͣ͟ ͍͙͙ͦ͋ͦͪͯ͒ͦ͊ͤΣ ͙ͨͪͫ͊͒͊͟ͻ ͙ ͙͊ͭ͊͊ͭͦͪ͊͘͟͡ͻΦ ˽ͦ ͒͊ͤͤ·ͣ Ή͔͍ͫͨͪͭͦ͟Σ 

ͨͦͪΎ͒͊͟ рн-рп҈ ͔͙͋ͤͤ͊͘Σ ͙͍͔͖͎ͨͪͦ͒ͤͤͦͦ͘ ͍ ˾̅ ͤ͊ нлнм ͎ͦ͒Σ ͋·ͦ͡ ͫ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ ͙ͤͦͫͭͪ͊ͤͤ·ͻ 

͔͎͔͍ͪ͊ͤͭͦΦ ˹͊ ͔͎ͫͦ͒ͤΎ΄͙͚ͤ ͔͒ͤΈΣ ͍͙ͨͦͫͭ͊͟ ͙͘-͊͘ ͔ͪͯ͋͗͊ ͙͋ͦ͡ ͍͍͔ͦͫ ͙͍͔ͨͪͦͫͭ͊ͤͦͤ͡·Σ ͙͋ͦ͡ ͙ͫ͡Έͤͦ 

͍·͙ͪͦͫ͡ ͍ ͼ͔͔ͤ ͙͘-͊͘ ͎ͣͤͦͦͪ͊ͭͤͦ͟ ͙͍ͯͫͦ͗ͤ͡΄͔͚ͫΎ ͎͙͙͙ͦͫͭ͟͡Φ ˽ͦΉͭͦͣͯ ͔͔ͨͪ͒ ͙͚͚ͪͦͫͫͫͦ͟ 

͔ͤͺ͔͔͔ͭͨͪͪ͊͋͊ͭ·͍͊Ό΅͔͚ ͨͪͦͣ·΄͔ͤͤͦͫͭ͡ΈΌ ͦͫͭͪͦ ͙ͫͭͦͭ ͊͒͊͘;͊ ͙ͨͦͫ͊͟ ͙κ͙͙͡ ͙ͫͦ͒͊ͤ͘Ύ ͨͦ͒ͻͦ͒Ύ΅͙ͻ 

͎͍͊ͤ͊ͦͦ͡Σ ͙͍͔͔ͨͪͦ͒ͤͤ͘·ͻ ͔͋͘ ͔͙ͨͦͫͪ͒ͤ;͔͍ͫͭ͊ ͙ ͯ;͙͊ͫͭΎ ͔͊ͪͯ͋͗ͤ͘·ͻ ͍ͨͦͫͭ͊΅͙͍ͦ͟Φ 

˨͊ͤͤ͊Ύ ͔ͨͪͦ͋ͣ͊͡ ͔ͤ ͙͍ͣͤͦ͊͊͡ ͨͦ;͙ͭ ͙ͤ ͦ͒ͤͦ ͔ͤͺ͔͔͔ͭͨͪͪ͊͋͊ͭ·͍͊Ό΅͔͔ ͔͙ͨͪ͒ͨͪΎ͙͔ͭ ͍ ˾̅Φ 

͍͙̂ͫͭ͊ͤͦ͟ ͙͙͊ͭ͊ͭ͟͡;͔͎ͫͦͦ͟ ͔͙͎ͪͤ͊͟͟Σ ͙ͫͭͦͤͯͫ͟͡͡Έ ͫ ͍͚ͦͫͭ͊ͤͦͦ͟ ͍ͨͦͫͭ͊ͦ͟ ͙͊ͭ͊͊ͭͦͪ͊͘͟͡ άbŀǇƘǘŀƳŀȄ-оέ 

͙͙ͦͣͨ͊ͤ͟ ά.!{CέΣ ͊ ͔ͭ͊͗͟ ͼ͔͙͔ͦͭͫͦ͒ͪ͗͊͡΅͔͚ ͍͙͒ͦ͋͊͟ ½{a-рΦ ˽͙ͦͣͣͦ Ή͎ͭͦͦΣ ͟ ͍ͨ͊ͤͦ͡·ͣ ͔ͪͣͦͤͭ͊ͣ 

ͤ͊ ͍͔ͫͻ ͍ͯͫͭ͊ͤͦ͊͟ͻ ͔ͤͺ͔͔͔ͭͨͪͪ͊͋͊ͭ·͍͊Ό΅͙ͻ ͍͊ͦ͒͊͘ͻΣ ͔ͤ ͋·͡ ͍͔ͨͦͫͭ͊ͤ͡ ͪΎ͒ ͙͙͒ͤ͊ͣ;͔͎ͫͦͦ͟ ͙ 

͔͔͎ͭͨͦͦ͋ͣͤͤͦͦ͡ ͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎΣ ͒͡Ύ ͍͔͍͔͔͚ͫͦͪͣͤͤͦ ͔͊ͣͤ͘· ͙ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙͙ ͔͍ͦͣͨͫͦ͟͟͡Φ ˩͙ͫ͡ 

͔ͨͪͦ͋ͣͯ͡ ͫ ͔͚͊ͣͤͦ͘ ͣͦ͗ͤͦ ͔ͪ΄͙ͭΈ ͔ͪͣͦͤͭͦͣΣ ͭ͊͟ ͤ͊͘·͍͔͊ͣ·ͣ ά͍͔͔͙͔ͦͫ͗ͤͣέ ͔ͯ͗ ͙͔ͣΌ΅͔͎ͦ 

͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎΣ ͭͦ ͔͋͘ ͙͊ͭ͊͊ͭͦͪ͊͘͟͡ ς ͫ͊ͣ ͨͪͦͼ͔ͫͫ ͙͙͊ͭ͊ͭ͟͡;͔͎ͫͦͦ͟ ͔͙͎ͪͤ͊͟͟ Ύ͍͡Ύ͔ͭͫΎ ͨͦͨͪͦͫͭͯ 

͔͍ͤͦͣͦ͗ͤ͘·ͣΦ  

˽͔ͪ͒͡ ͔ͦ͗ͤ ͔͔͍ͨͪͦ͒ ͍ͯͫͭ͊ͤͦͦ͟ ͙͙͊ͭ͊ͭ͟͡;͔͎ͫͦͦ͟ ͔͙͎ͪͤ͊͟͟ ͤ͊ ͙͊ͭ͊͊ͭͦͪ͘͟͡ άˢ͒͊ͣ͊ͤͭ-͔ͫͯͨͪέΣ 

͔ͭ͊͗͟ ͙͍͔ͫͭͤ͘·͚ ͊͟͟ άPhenomέΣ ͙͍͙͔͔ͨͪͦͦ͒ͭͣ͘͡ ͎ͦͭͦͪͦͦ͟ Ύ͍͡Ύ͔ͭͫΎ ͔ͦͭ;͔͍͔ͫͭͤͤ͊Ύ ͙ͦͣͨ͊ͤ͟Ύ ά˴˹́-

˥ͪͯͨͨέΦ ˻͙͒ͤͣ ͙͘ ͔͍ͦͣͨͦͤͤͭͦ͟ ͙͊ͭ͊͊ͭͦͪ͊͘͟͡ Ύ͍͡Ύ͔ͭͫΎ ͼ͔͙ͦͭ͡ w9I¸Σ ͙͔ͣΌ΅͙͚ ͔ͣͦ͘-͙ͨͦͪͫͭͯΌ 

ͫͭͪͯͭͯͪͯ͟Σ ͙͔͔ͤ͊͋ͦ͡ ͚ͯͫͭͦ;͙͍·͚ ͟ ͍͔͚͍͙ͦ͒ͫͭ͘Ό ͍·͙ͫͦ͟ͻ ͔͔ͭͣͨͪ͊ͭͯͪ ͙ ͍͙͡Ύ͙ͤΌ ͙͙͊ͭ͊ͭ͟͡;͔͙ͫ͟ͻ Ύ͍͒ͦΦ 

˿͔͙ͦ͒ͪ͗ͭ ͍·ͫͦͯ͟Ό ͔͔͙͍ͫͭͤͦͫͭ͟͡Έ ͨͦ ͍·ͻͦ͒ͯ ͦͫ͊͟͟ ͙ ͫͯͻ͎ͦͦ ͎͊͊͘ ͙ ͍·ͫͦͯ͟Ό ͨͦ ͍·ͻͦ͒ͯ ͔͙͍͚͋ͤͤͦͦ͘ 

ͺͪ͊͟ͼ͙͙ ͙ ͨͪͦͨ͊ͤ-͙͔͍͚ͨͪͦͨͤͦͦ͡ ͺͪ͊͟ͼ͙͙Φ 

˿͍͔͙͔ͪ͊ͤͤ ͔͔͚ͨͦ͊͊ͭ͘͟͡ ͙͍͊ͭ͊͊ͭͦͪͦ͘͟͡ NAPHTHAMAX III- LNS2-лн ͙ Phenom-птр ͙͍͔͔ͨͪ͒ͤͦ ͙͔ͤ͗Σ 

͍ ͙ͭ͊͋͡ͼ͔ мΦ 

͙́͊͋͡ͼ͊ м 

˿͍͔͙͔ͪ͊ͤͤ ͔͔͚ͨͦ͊͊ͭ͘͟͡ ͙͍͊ͭ͊͊ͭͦͪͦ͘͟͡ NAPHTHAMAX III- LNS2-лн ͙ Phenom-475 

˹͙͔͍͙͔͊ͣͤͦ͊ͤ ͔͔͚ͨͦ͊͊ͭ͘͟͡ NAPHTHAMAX III- LNS2-02 Phenom-475 

м ˽͔͙ͦͭͪ ͙ͨͪ ͙͍͙͙ͨͪͦ͊͊ͤ͟͡Σ ҈ ͣ͊ͫͫΣ ͔ͤ ͔͔͋ͦ͡ 12 12 

н ͙͙̆ͣ;͔͙͚ͫ͟ ͍ͫͦͫͭ͊Σ ҈ 
Na2OΣ ͔ͤ ͔͔͋ͦ͡ 
Al2OоΣ ͔ͤ ͔͔͔ͣͤ 
Re2OоΣ ͔ͤ ͔͔͔ͣͤ 

 
0,27 
37 
- 

 
0,40 
45 
2,4 

о ˹͊ͫ·ͨͤ͊Ύ ͨͦͭͤͦͫͭ͡Έ ͎κͫͣоΣ ͔ͤ ͔͔͔ͣͤ 0,76 0,70 
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˹͙͔͍͙͔͊ͣͤͦ͊ͤ ͔͔͚ͨͦ͊͊ͭ͘͟͡ NAPHTHAMAX III- LNS2-02 Phenom-475 

п ͔̂͒͡Έͤ͊Ύ ͍͔ͨͦͪͻͤͦͫͭΈ ͣнκ͎Σ ͔ͤ ͔͔͔ͣͤ 373 260 

р ˻͋Ά͖ͣ ͨͦͪΣ ͫͣоκ͎Σ ͔ͤ ͔͔͔ͣͤ 0,3 0,32 

с ˿͚ͭͦͦͫͭ͟Έ ͟ ͙͙͙ͫͭͪ͊ͤΌΣ ҈ ͣ͊ͫͫκ;͊ͫͫ ͔ͤ ͔͔͋ͦ͡ 0,45 0,25 

т ˴͙͙͊ͭ͊ͭ͡;͔ͫ͊͟Ύ ͙͍͊ͭͤͦͫͭ͟Έ όFACT)Σ ҈ ͣ͊ͫͫ 79 80 

ˮͫͭͦ;͙ͤ͟Υ ͪ͊ͪ͊͋ͦͭ͊ͤͦ͘ ͍͊ͭͦͪͦͣ 

 

˴͊͟ ͍͙͒ͤͦΣ ͙͘ ͍͙͔ͫͪ͊ͤͭ͡Έ͚ͤͦ ͙ͭ͊͋͡ͼ·Σ ͙ͣͨͦͪͭͤ·͚ ͙ ͔ͦͭ;͔͍͔ͫͭͤͤ·͚ ͙͊ͭ͊͊ͭͦͪ͘͟͡· ͔ͤ ͙ͫ͡Έͤͦ 

͙ͪ͊͘͡;͊ΌͭͫΎ ͨͦ ͍͙ͫͦͣ ͍ͦͫͤͦͤ·ͣ ͍͚͍ͫͦͫͭ͊ͣΦ ˹͊ ͍͔ͦͫͤͦ ;͔͎ͦΣ ͣͦ͗ͤͦ ͔ͫ͒͊ͭ͡Έ ͍·͍ͦ͒Σ ;ͭͦ ͔͊ͣͤ͊͘ 

͙͊ͭ͊͊ͭͦͪ͊͘͟͡ ͔ͤ ͒ͦ͗ͤ͊͡ ͍·͍͊ͭ͘Έ ͫͯ΅͔͍͔ͫͭͤͤ·ͻ ͔͙͚ͦͭͦͤͤ͟͡ ͍ ͔͙͔ͪ͗ͣ ͪ͊͋ͦͭ· ͍ͯͫͭ͊ͤͦͦ͟ 

͙͙͊ͭ͊ͭ͟͡;͔͎ͫͦͦ͟ ͔͙͎ͪͤ͊͟͟ ͫ ͍͙͒͗ͯ΅͙ͣͫΎ ͔ͫͦͣ͡ ͙͊ͭ͊͊ͭͦͪ͊͘͟͡Φ  

˹ͯ͗ͤͦ ͙ͨͦͤͣ͊ͭΈΣ ;ͭͦ ͔ͤͦ͋ͻ͙͚ͦ͒ͣͦ ͊͒͊͘;͔͚ ͔͔͍ͨͪͦ͒͊ ͍ͯͫͭ͊ͤͦͦ͟ Ύ͍͡Ύ͔ͭͫΎ ͫͦͻ͔͙͔ͪ͊ͤͤ ͍·ͻ͍ͦ͒ͦ 

ͼ͔͔͍͡·ͻ ͍ͨͪͦ͒ͯͭͦ͟ ͔͙͍͙ͪͪͦ͊ͤ͟͟Ύ ͭΎ͖͗͡·ͻ ͎͔͍͍ͯͦ͒ͦͪͦ͒ͦ͡Σ ͙ͭ͊͟ͻ ͊͟͟Υ 

¶ CоҌ ͔ͤ ͙͔ͤ͗ рΣс҈Τ 

¶ x ˣ̅ ͔ͤ ͙͔ͤ͗ мнΣс҈Τ 

¶ ˴ ͔ͦͣͨͦͤͤͭ͊ ͔͙͋ͤͤ͊͘ ˻̉ˮ˸ ͔ͤ ͙͔ͤ͗ фнΣр ͍ͨͯͤͭͦ͟Τ 

¶ ˻ ͋΅͔͚ ͍͔͙͔͚ͦͤͪͫ͟ ͔ͤ ͙͔ͤ͗ улΣр ҈ͣ͊ͫΦ 

˽͙͔͔͙͔ͪͣͤͤ ͍͎ͤͦͦͦ ͙͊ͭ͊͊ͭͦͪ͊͘͟͡ ͍͙ͨͦͦͭ͘͡ ͍ ͚ͨͦͤͦ͡ ͔͔ͣͪ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͍͙ͯͫͭ͊ͤͦ͟ 

͙͙͊ͭ͊ͭ͟͡;͔͎ͫͦͦ͟ ͔͙͎ͪͤ͊͟͟ ͙ ͙͒ͦ͋ͭΈͫΎΥ 

¶ ͣ ͙͊ͫͣ͊͟͡Έ͚ͤͦ ͎͙ͯ͋ͤ͡· ͍͔͙͙ͦͤͪͫ͟ ͫ·ͪΈΎ ͙ ͍·ͻͦ͒͊ ͍͔ͫͭ͡·ͻ ͺͪ͊͟ͼ͙ ͚

¶ ͣ ͙͊ͫͣ͊͟͡Έ͎ͤͦͦ ͍·ͻͦ͒͊ ͔͙͍͚͋ͤͤͦͦ͘ ͙ ͙͔͍͚ͨͪͦͨͤͦͦ͡ ͺͪ͊͟ͼ͙͚ 

¶ ͣ ͙͙ͤͣ͊͡Έ͎ͤͦͦ ͍·ͻͦ͒͊ ͭΎ͔͗͡·ͻ ͍ͦͫͭ͊ͭͦ͟ 

¶ ͣ ͙͙ͤͣ͊͡Έ͎ͤͦͦ ͍·ͻͦ͒͊ ͫͯͻ͎ͦͦ ͎͊͊͘ ͙ ͦͫ͊͟͟ 

 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

мΦ ˢͻ͔͍ͣͭͦ ˿ΦˢΦ ͔́ͻ͎͙ͤͦͦ͡Ύ ͎͚ͯ͋ͦͦ͟͡ ͔͔͙ͨͪͪ͊͋ͦͭ͟ ͔ͤͺ͙ͭ ͙ ͎͊͊͘Υ ̂;͔͔͋ͤͦ ͙͔ͨͦͫͦ͋ ͒͡Ύ ͍͍ͯͦ͘Φ ̂ͺ͊Υ 

˥͙͔ͣ͡Σ нллнΦ - 672 ͫ Φ 

нΦ ˤ͚ͦͼ͔ͻ͍͙͚ͦͫ͟ ˣΦˤΦΣ ˴ͦͪͣ͊ ˢΦ ˴͙͙͊ͭ͊ͭ͡;͔͙͚ͫ͟ ͔͙͎ͪͤ͟͟Φ ˴͙͊ͭ͊͊ͭͦͪ͘͡·Σ ͻ͙͙ͣΎΣ ͙͔͙ͤͭ͊͟͟Φ ˽͔ͪΦ ͫ ͎͊ͤ͡Φκ 

˽ͦ͒ ͔ͪ͒Φ ˹Φ˿Φ ˽ ͔;ͯͪͦΦ - ˸ ΦΥ ͙͙̆ͣΎΣ мффлΦ - 152 ͫ Φ 

оΦ ˸ͯͻ͔͍ͤͦ͡ ˮΦ˽ΦΣ ˨͙ͦ͋ͤ͊͟ ˩ ΦˮΦΣ ˨͔ͪΌ͙͗ͤ͊͟ ʕ ΦˮΦΣ ˿ͦͪͦͦ͟ ʕ Φ˩ΦΣ ͨͦ͒ ͔ͪ͒Φ ͨͪͦͺΦ 

˸ͯͻ͔͍ͤͦ͊͡ ˮ Φ˽Φ ́ ͔ͻ͎͙ͤͦͦ͡Ύ ͙͍͊ͭ͊͊ͭͦͪͦ͘͟͡Σ о-͔ ͙͒͘ΦΣ ͔͔ͨͪͪ͊͋Φ - ˶ ΦΥ ͙͙̆ͣΎΣ мфуф - 272 ͫ ΦΣ ͙͡Φ 

пΦ ˿ͯͻ͍͊ͤͦ ʕ Φ˽Φ ˴ ͙͙͊ͭ͊ͭ͡;͔͙͔ͫ͟ ͨͪͦͼ͔ͫͫ· ͍ ͔ͤͺ͔͔͔͔ͭͨͪͪ͊͋ͦͭ͟Φ - ˸ ΦΥ ͙͙̆ͣΎΣ мфтфΦ - 344 ͫ Φ 

рΦ ˶͙ͻ͔͍ͭͪͦ͊ ˹ Φ˸Φ ́ ͔ͻ͎͙ͤͦͦ͡Ύ ͎͚ͯ͋ͦͦ͟͡ ͔͔͙ͨͪͪ͊͋ͦͭ͟ ͔ͤͺ͙ͭΦ ̉͊ͫͭΈ L ͔͙͙́ͪͣͦ͊ͭ͊ͭ͟͡;͔͙͔ͫ͟ ͨͪͦͼ͔ͫͫ·Σ 

̂;͔͔͋ͤͦ ͙͔ͨͦͫͦ͋ - ˸ ΦΣ ˸ˮ́̆́ ͙ͣΦ ˸ΦˤΦ ˶ ͍ͦͣͦͤͦͫͦ͊Σ нллп - 64 ͫ Φ 

сΦ ˣ͎͍ͦͦͣͦͦ͡ s ΦˮΦΣ ˥͚͔͊͡ s ΦˢΦΣ ˥͍ͪͦͣͦ͊ ʕ ΦˤΦ ͙ ͒ͪΦ ͙͙̆ͣΎ ͔ͤͺ͙ͭ ͙ ͎͊͊͘ κ ˽ͦ͒ ͔ͪ͒Φ ˤΦˢΦ ˽ ͪͦͫͯͪ͟Ύ͍ͦ͊͟Σ 

ˢΦ˩Φ ˨ ͙ͪ͊͋ͤ͊͟Φ н-͔ ͙͒͘ΦΣ ͔͔ͨͪͪ͊͋Φ ˶ΦΥ ͙͙̆ͣΎΣ мфуфΦ пнп ͫ Φ 

тΦ ˸͎͙͊͊ͪ͡ ˾ Φ˭Φ ́ ͔͔͙ͦͪͭ;͔͙͔ͫ͟ ͍ͦͫͤͦ· ͻ͙͙ͣ;͔͙ͫ͟ͻ ͨͪͦͼ͔͍ͫͫͦ ͔͔͙ͨͪͪ͊͋ͦͭ͟ ͔ͤͺ͙ͭΦ ̂;͔͔͋ͤͦ ͙͔ͨͦͫͦ͋ 

͒͡Ύ ͍͍ͯͦ͘Φ - ˶ ΦΥ ͙͙̆ͣΎΦ - 1985. - 280 ͫ Φ 

уΦ ͙͙̆ͣΎ ͔ͤͺ͙ͭ ͙ ͎͊͊͘Φ ̂;͔͔͋ͤͦ ͙͔ͨͦͫͦ͋ ͒͡Ύ ˤ̂˭͍ͦ ͨͦ͒ ͔ͪ͒͊͟ͼ͙͔͚ ˤΦˢΦ ˽ ͪͦͫͯͪ͟Ύ͍ͦ͊͟ ͙ ˢΦ˩Φ ˨ ͙͚ͪ͊͋ͤͦ͟Φ 

- ˶ ΦΥ ͙͙̆ͣΎΣ мфумΦ 

фΦ ˾͔͊͘ ˭͔͎͔͚͙͊͒͋͒͗Φ ˴͙͙͊ͭ͊ͭ͡;͔͙͚ͫ͟ ͔͙͎ͪͤ͟͟ ͍ ͔͍͙͔ͨͫ͒ͦͦ͗͗ͤͤͦͣ ͔ͫͦ͡ ͙͊ͭ͊͊ͭͦͪ͊͘͟͡Φ ˿͍ͨͪ͊ͦ;͙ͤ͟ ͨͦ 

Ήͫͨͯ͊ͭ͊͟͡ͼ͙͙Σ ͔͙͍͙ͨͪͦͭͪͦ͊ͤ͟Ό ͙ ͙͙ͦͨͭͣ͊͘ͼ͙͙ ͍ͯͫͭ͊ͤͦͦ͟ ˴˴̅Φ нлмп ς оупͫΦ 

ϭ ˴͍ͯͪͦͤͦ ˨Φ˸ΦΣ нлно 
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̂˨˴ ллпΦр 

́ͦͣ͊͡;͔͍ ˨͍͙͊͒ ˢ͔͍͙ͫ͊ͤ͒ͪͦ͟͡; 

˾͙͚͙͚ͦͫͫͫ͟ Ή͙ͦͤͦͣ͟;͔͙͚ͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ ͙ͣΦ ˥Φ ˤΦ ˽͔͡ͻ͍͊ͤͦ͊ 

 

˿ˤ˻ˣ˻˨˹˻˩ ˽˾˻˥˾ˢ˸˸˹˻˩ ˻ˣ˩˿˽˩̉˩˹ˮ˩ ˮ ˩˥˻ ˽˩˾˿˽˩˴́ˮˤ̍ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

˹͊ͫͭͦΎ΅͊Ύ ͫͭ͊ͭΈΎ Ύ͍͡Ύ͔ͭͫΎ ͦ͋ͦͪͦͣ͘ ͔͔ͭͤ͒ͤͼ͙͙ ͍͙͙ͪ͊ͭ͘Ύ ͍͎ͫͦ͋ͦ͒ͤͦͦ ͎͎ͨͪͦͪ͊ͣͣͤͦͦ ͔͔ͦ͋ͫͨ;͔͙ͤΎ 

͙ ͔͍ͨͪ͒ͦͫͭ͊͡Ύ͔ͭ ͍͎͘͡Ύ͒ ͤ͊ ͔ͨͦͭͤͼ͙͊͡Έͤ·͔ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͙ ͔͙ͨͪͣͯ΅͔͍ͫͭ͊Σ ͦͭͦͪ͟·͔ ͦͤͦ ͔ͣͦ͗ͭ 

͔͙ͨͪ͒ͦ͗ͭ͡Έ ͨͦ͡Έ͍͔ͦ͊ͭ͘͡Ύͣ ͍ ͙͚͋͗͊͡΄͔ͣ ͋ͯ͒ͯ΅͔ͣΦ ˤ ͔͔ͭͫͭ͟ ͍ͦͫΎ΅͔ͤ͊ ͍͊͗ͤͦͫͭΈ ͍ͫͦ͋ͦ͒ͤ·ͻ 

͎ͨͪͦͪ͊ͣͣͤ·ͻ ͔͍ͦͣͨͫͦ͟͟͡Σ ͙ ͊͟͟ ͙ͪ͊͘͡;ͤ·͔ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͨͦ ͍͔ͫͣͯ ͙ͣͪͯ ͙ͫͨͦ͡Έͯ͘Όͭ ͙ͻ ͒͡Ύ ͍͔͙ͯ͡;͔͙ͤΎ 

Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͪ͊͋ͦͭ·Σ ͍ͨͦ·΄͔͙ͤΎ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ͙ ͤ͊͘;͙͔ͭ͡Έ͚ͤͦ Ή͙͙ͦͤͦͣ͟ ͊ͭͪ͊ͭ͘Φ ˾͙͍͊ͫͫͣ͊ͭͪ͊ΌͭͫΎ 

͙ͦͭ͡;͙͔ͭ͡Έͤ·͔ ͔ͭͻ͙ͤ;͔͙͔ͫ͟ ͙ ͙͡ͼ͔͙ͤͦͤͤ͘·͔ ͙͙ͨͪͤ͊͘͟ ͍ͫͦ͋ͦ͒ͤ·ͻ ͙ ͙͔ͨͪͦͨͪͭ͊ͪͤ·ͻ ͎ͨͪͦͪ͊ͣͣΣ ͊ ͔ͭ͊͗͟ 

͍·͔͒͡ΎΌͭͫΎ ͔͙ͨͪͣͯ΅͔͍ͫͭ͊ ͙ ͔͙ͤ͒ͦͫͭ͊ͭ͟ ͒͊ͤͤ·ͻ ͔͔͚ͣͦ͒͡ ͒͡Ύ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡Σ ͪ͊ͪ͊͋ͦͭ͘;͙͍ͦ͟ ͙ ͪ·ͤ͊͟ 

͍ ͼ͔ͦͣ͡Φ ˢ͙͙ͤ͊ͪͯ͘͡ΌͭͫΎ ͙ͪ͊͘͡;ͤ·͔ ͔͊ͫͨͭ͟· ͔ͦͭ;͔͍͔͎ͫͭͤͤͦͦ ͙ ͔͎͊ͪͯ͋͗ͤͦͦ͘ ͦͨ·ͭ͊ ͍͔͔͙ͤ͒ͪͤΎ 

͍ͫͦ͋ͦ͒ͤ·ͻ ͎ͨͪͦͪ͊ͣͣ ͤ͊ ͙͔͔ͨͪͣͪ ͪͯͨͤ͟·ͻ ͔ͦͣͣͪ͟;͔͙ͫ͟ͻ ͙͚ͦͣͨ͊ͤ͟Σ ͊ ͔ͭ͊͗͟ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͻ ͙ 

͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ ͯ;͔͔͙͚ͪ͗͒ͤΦ ˢ͍ͭͦͪͦͣ ͔͍͔ͨͪ͒ͫͭ͊ͤ͡ ͙͊ͤ͊͘͡ ͙͙͙͒ͤ͊ͣ͟ ͪͦͫͭ͊ ͍͔͍͙ͦͫͭͪ͋ͦ͊ͤͤͦͫͭ 

͍ͫͦ͋ͦ͒ͤ·ͻ ͎ͨͪͦͪ͊ͣͣ ͊͘ нллл ς нлно ͎ͦ͒͊ ͍ ͙ͪ͊͘͡;ͤ·ͻ ͫͺ͔ͪ͊ͻ ͙͙͗ͤ͘ ;͔͍͔ͦ͡;͔͍ͫͭ͊Φ ˤ ͔ͨͪ͒·͒ͯ΅͙ͻ 

͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύͻ ώмΣ нΣ оϐ ͙͊ͤ͊͘͡ ͍͙ͨͪͦͦ͒ͫ͡Ύ ͙͡΄Έ ͒͡Ύ ͔ͦͤͪͭͤ͟͟·ͻ ͔͚ͦ͋͊ͫͭ͡Σ ͙͋ͦ͡ ͒͊ͤͤ·͔ ͪ͊͋ͦͭ· 

͙͙ͯͭͪ͊ͭ͡ ͊ͭͯ͊͟͡ΈͤͦͫͭΈ ͙ ͔ͤ ͙͙ͦͨͪ͊ͫ͡Έ ͤ͊ ͍͔͔ͫͦͪͣͤͤͯΌ ͙͙ͫͭ͊ͭͫͭͯ͟Φ ˻͔ͫͦ͋ͦ ͍͙͙͔ͤͣ͊ͤ ͔͔ͯ͒ͤͦ͡ 

ͺ͊ͭͦͪ͊ͣ͟Σ ͔͙͍ͫ͒ͪ͗͊Ό΅͙ͣ ͔͙͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤ ͍ͫͦ͋ͦ͒ͤ·ͻ ͎ͨͪͦͪ͊ͣͣΦ ˹͊ ͍͙͙ͦͫͤͦ͊ͤ 

͍·΄͔͔͔ͨͪ;͙͔͎ͫͤͤͦͦ͡ ͔͔͒͊ͭͫ͡Ύ ͦ;͔ͪ͟ ͔͔͙͍ͨͪͫͨͭ͟· Ύ͍͔͙ͤ͡Ύ ͍ͫͦ͋ͦ͒· ͎͎ͨͪͦͪ͊ͣͣͤͦͦ ͔͔ͦ͋ͫͨ;͔͙ͤΎΦ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡ 

˿͍͔ͦ͋ͦ͒ͤͦ ͎͔ͨͪͦͪ͊ͣͣͤͦ ͔͔ͦ͋ͫͨ;͔͙͔ͤΣ ƻǇŜƴ ǎƻǳǊŎŜΣ ͪ·ͤͦ͟ ˽˻Σ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡Σ 

͙͡ͼ͔͙͍͙͔ͤͪͦ͊ͤ͘Σ ͙ͫͻͦ͒ͤ·͚ ͦ͒͟Σ ͍ͨͪ͊͊ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡Σ  ͔͎͔ͫͣͤͭ· ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘ΎΣ  

͙͔ͦͨ͟͡ͺͭΣ ͙͊ͯ͒ͭΣ ͫͦͦ͋΅͔͍ͫͭͦΦ 

 

¢ƻƭƳŀŎƘŜǾ 5ŀǾƛŘ !ƭŜƪǎŀƴŘǊƻǾƛŎƘ 

¢ƘŜ tƭŜƪƘŀƴƻǾ wǳǎǎƛŀƴ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ 9ŎƻƴƻƳƛŎǎ 

 

Cw99 !b5 ht9b {h¦w/9 {hC¢²!w9 !b5 L¢{ twh{t9/¢{ 

 

!ƴƴƻǘŀǘƛƻƴ 

 ¢Ƙƛǎ ŀǊǘƛŎƭŜ ƛǎ ŀƴ ƻǾŜǊǾƛŜǿ ƻŦ ǘƘŜ ǘǊŜƴŘ ƻŦ ŦǊŜŜ ǎƻŦǘǿŀǊŜ ŀƴŘ ǇǊƻǾƛŘŜǎ ŀ ǾƛŜǿ ƻŦ ǘƘŜ ǇƻǘŜƴǘƛŀƭ 

ƻǇǇƻǊǘǳƴƛǘƛŜǎ ŀƴŘ ōŜƴŜŦƛǘǎ ƛǘ Ŏŀƴ ƻŦŦŜǊ ǳǎŜǊǎ ƛƴ ǘƘŜ ƴŜŀǊ ŦǳǘǳǊŜΦ ¢ƘŜ ǘŜȄǘ ƘƛƎƘƭƛƎƘǘǎ ǘƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ ŦǊŜŜ 

ǎƻŦǘǿŀǊŜ ǇŀŎƪŀƎŜǎ ŀƴŘ Ƙƻǿ ǾŀǊƛƻǳǎ ƻǊƎŀƴƛȊŀǘƛƻƴǎ ŀǊƻǳƴŘ ǘƘŜ ǿƻǊƭŘ ŀǊŜ ǳǎƛƴƎ ǘƘŜƳ ǘƻ ƛƴŎǊŜŀǎŜ ŜŦŦƛŎƛŜƴŎȅΣ 

ƛƳǇǊƻǾŜ ǎŜŎǳǊƛǘȅΣ ŀƴŘ ǊŜŀƭƛȊŜ ǎƛƎƴƛŦƛŎŀƴǘ Ŏƻǎǘ ǎŀǾƛƴƎǎΦ ¢ƘŜ ŘƛǎǘƛƴŎǘƛǾŜ ǘŜŎƘƴƛŎŀƭ ŀƴŘ ƭƛŎŜƴǎƛƴƎ ŦŜŀǘǳǊŜǎ ƻŦ ŦǊŜŜ 

ŀƴŘ ǇǊƻǇǊƛŜǘŀǊȅ ǎƻŦǘǿŀǊŜ ŀǊŜ ŘƛǎŎǳǎǎŜŘΣ ŀƴŘ ǘƘŜ ŀŘǾŀƴǘŀƎŜǎ ŀƴŘ ŘƛǎŀŘǾŀƴǘŀƎŜǎ ƻŦ ǘƘŜǎŜ ƳƻŘŜƭǎ ŦƻǊ ǳǎŜǊǎΣ 

ŘŜǾŜƭƻǇŜǊǎ ŀƴŘ ǘƘŜ ƳŀǊƪŜǘ ŀǎ ŀ ǿƘƻƭŜ ŀǊŜ ƘƛƎƘƭƛƎƘǘŜŘΦ 5ƛŦŦŜǊŜƴǘ ŀǎǇŜŎǘǎ ƻŦ ŘƻƳŜǎǘƛŎ ŀƴŘ ŦƻǊŜƛƎƴ ŜȄǇŜǊƛŜƴŎŜ 

ƛƴ ƛƳǇƭŜƳŜƴǘƛƴƎ ŦǊŜŜ ǎƻŦǘǿŀǊŜ ƻƴ ǘƘŜ ŜȄŀƳǇƭŜ ƻŦ ƭŀǊƎŜ ŎƻƳƳŜǊŎƛŀƭ ŎƻƳǇŀƴƛŜǎΣ ŀǎ ǿŜƭƭ ŀǎ ƎƻǾŜǊƴƳŜƴǘ ŀƴŘ 

ŜŘǳŎŀǘƛƻƴŀƭ ƛƴǎǘƛǘǳǘƛƻƴǎ ŀǊŜ ŀƴŀƭȅȊŜŘΦ ¢ƘŜ ŀǳǘƘƻǊ ǇǊŜǎŜƴǘǎ ŀƴ ŀƴŀƭȅǎƛǎ ƻŦ ǘƘŜ ƎǊƻǿǘƘ ŘȅƴŀƳƛŎǎ ƻŦ ŘŜƳŀƴŘ ŦƻǊ 

ŦǊŜŜ ǎƻŦǘǿŀǊŜ ŦƻǊ нллл π нлно ƛƴ ǾŀǊƛƻǳǎ ǎǇƘŜǊŜǎ ƻŦ ƘǳƳŀƴ ƭƛŦŜΦ Lƴ ǇǊŜǾƛƻǳǎ ǎǘǳŘƛŜǎ ώмΣ нΣ оϐ ǘƘŜ ŀƴŀƭȅǎƛǎ ǿŀǎ 

ŎƻƴŘǳŎǘŜŘ ƻƴƭȅ ŦƻǊ ǎǇŜŎƛŦƛŎ ŀǊŜŀǎΣ ƻǊ ǘƘŜ Řŀǘŀ ǿŀǎ ƻǳǘŘŀǘŜŘ ŀƴŘ ǿŀǎ ƴƻǘ ōŀǎŜŘ ƻƴ ŎǳǊǊŜƴǘ ǎǘŀǘƛǎǘƛŎǎΦ tŀǊǘƛŎǳƭŀǊ 

ŀǘǘŜƴǘƛƻƴ ƛǎ ǇŀƛŘ ǘƻ ǘƘŜ ŦŀŎǘƻǊǎ ŎƻƴǎǘǊŀƛƴƛƴƎ ǘƘŜ ǎǇǊŜŀŘ ƻŦ ŦǊŜŜ ǎƻŦǘǿŀǊŜΦ .ŀǎŜŘ ƻƴ ǘƘŜ ŀōƻǾŜΣ ŀƴ ƻǳǘƭƛƴŜ ƻŦ 

ǘƘŜ ǇŜǊǎǇŜŎǘƛǾŜ ƻŦ ǘƘŜ ǎƻŦǘǿŀǊŜ ŦǊŜŜŘƻƳ ǇƘŜƴƻƳŜƴƻƴ ƛǎ ƳŀŘŜΦ 
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YŜȅǿƻǊŘǎ 

CǊŜŜ ǎƻŦǘǿŀǊŜΣ ƻǇŜƴ ǎƻǳǊŎŜΣ ǎƻŦǘǿŀǊŜ ƳŀǊƪŜǘǇƭŀŎŜΣ ƛƴŦƻǊƳŀǘƛƻƴ ǘŜŎƘƴƻƭƻƎȅΣ ǎƻŦǘǿŀǊŜ ƭƛŎŜƴǎƛƴƎΣ ǎƻǳǊŎŜ ŎƻŘŜΣ 

ǳǎŜǊ ǊƛƎƘǘǎΣ ǳǎŜǊ ǎŜƎƳŜƴǘǎΣ ŎƻǇȅƭŜŦǘΣ ŀǳŘƛǘƛƴƎΣ ŎƻƳƳǳƴƛǘȅΦ 

 

мΦ ˤ͍͔͔͙͔͒ͤ 

˽͙͔͔ͪͦͨͪͪ͊ͭͤͦΣ ͙͙͡ ͔͍͔ͤͫͦ͋ͦ͒ͤͦ ͎͔ͨͪͦͪ͊ͣͣͤͦ ͔͔ͦ͋ͫͨ;͔͙͔ͤ Ύ͍͡Ύ͔ͭͫΎ ;͚͊ͫͭͤͦ ͍͔ͫͦ͋ͫͭͤͤͦͫͭΈΌ 

ͦͪͨͦͪ͊͟ͼ͙͚Σ ͪ͊ͪ͊͋͊ͭ͘·͍͊Ό΅͙ͻ ͔͎ͦΤ ͔͙͔ͨͦͫ͒ͤ͡ ͍ͦͫͭ͊͡ΎΌͭ ͊͘ ͚ͫͦ͋ͦ ͙ͣͦͤͦͨͦ͡Ό ͤ͊ ͔͎ͦ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘Σ 

ͨͪͦ͒͊͗ͯΣ ͙ͣͦ͒ͺ͙͊͟ͼ͙ΌΣ ͙͍͙͔ͦͨͪͦ͊ͤ͟Σ ͔͙͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤ ͙ ͨͪͦ;͙͔ ͔͚͍͙͒ͫͭΎΦ 

˿ͯ΅͔͍͔ͫͭͯͭ ͋ͦ͡Έ΄͔ͦ ͙ͦ͟͡;͔͍ͫͭͦ ͙͔͋ͤͫ͘πͣ ͔͔͚ͦ͒͡ ͨͦ ͙ͫͦ͒͊ͤ͘Ό ͙͔͎ͨͪͦͨͪͭ͊ͪͤͦͦ ͎͎ͨͪͦͪ͊ͣͣͤͦͦ 

͔͔ͦ͋ͫͨ;͔͙ͤΎΣ ͙ ͙͙ͦͣͨ͊ͤ͟πͪ ͊ͪ͊͋ͦͭ͘;͙͙͟ ͎ͦͤͦͦ ͍ͫͦͫͭ͊͡ΎΌͭ ͙ͯͤ͊͟͡Έͤ·͔ ͙͡ͼ͔͙ͤͦͤͤ͘·͔ ͎ͫͦ͊͡΄͔͙ͤΎ ͙ 

͔ͨ͊ͭͤͭ· ͍ ͍͔͍͙͙ͫͦͦͭͭͫͭ ͫ ͙͙ͤͣΦ ˢ͍͙͔ͭͦͪͫ͟ ͍ͨͪ͊͊Σ ͊͘΅͙΅͔ͤͤ·͔ ͙͙ͭ͊ͣ͟ ͙͡ͼ͔͙ͤ͘Ύ͙ͣΣ ͔͊ͨͪ͘΅͊Όͭ 

͔ͦͤ͟;ͤ·ͣ ͨͦ͡Έ͍͔ͦ͊ͭ͘͡Ύͣ ͡Ό͔͋ͦ ͔ͤͼ͔͔͍͔ͦ͡ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘ ͔ ό͙͔ͤ͊ͨͪͣͪΣ ͔ͦͣͣͪ͟;͔͔ͫͦ͟ 

͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘Σ ͔͙͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤ ͙͚ͦͨ͟ ͎ͨͪͦͪ͊ͣͣ· ͙ ͭΦ͒ΦύΦ ˶Ό͋·͔ ͙ͣ͊ͤͨͯ͡Ύͼ͙͙ ͫ ͙ͭ͊ͣ͟ ͎ͨͪͦͪ͊ͣͣͤ·ͣ 

͔͔ͦ͋ͫͨ;͔͙͔ͤͣ ͣͦ͗ͤͦ ͍͔ͫͦͪ΄͊ͭΈ ͭͦ͡Έͦ͟ ͫ ͎͙ͫͦ͊ͫ͡Ύ ͍͔ͨͪ͊ͦͦ͋͊͒͊ͭ͡͡ΎΦ ˴͔ͪͦͣ ͎ͭͦͦΣ ͙͍͙͔ͦͨͪͦ͊ͤ͟ ͙͙͡ 

͍͔͔͙͔ͤͫͤ ͙͔͔͙͚ͣͤͤ͘ ͍ ͙͔͔ͨͪͦͨͪͭ͊ͪͤͦ ˽˻ ͎͙ͦͪ͊ͤ;͙͍͔͊ͭͫΎ ͙ ͔ͭͻ͙ͤ;͔͙ͫ͟Υ ͒ͦͫͭͯͨ ͟ ͙ͫͻͦ͒ͤͦͣͯ ͦ͒ͯ͟ 

͎ͨͪͦͪ͊ͣͣ· ͊ͪ͘͟·͍͔͊ͭͫΎ ͙ ͍ͦͫͭ͊͡Ύ͔ͭͫΎ ͭͦ͡Έͦ͟ ͒͡Ύ ͪ͊ͪ͊͋ͦͭ͘;͙͍ͦ͟Φ ͔́͊͗͟ ͦ;͔ͤΈ ;͊ͫͭͦ ͙͔͔ͨͪͦͨͪͭ͊ͪͤͦ 

͎͔ͨͪͦͪ͊ͣͣͤͦ ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͔͙ͫͦ͒ͪ͗ͭ ͍͔ͫͦ͋ͫͭͤͤ·͔ ͺͦͪͣ͊ͭ· ͻ͔͙ͪ͊ͤͤΎ ͙ͤͺͦͪͣ͊ͼ͙͙Σ ͔͙͍͔ͨͦ͒͒ͪ͗͊ͣ·͔ 

ͭͦ͡Έͦ͟ ͍͙ͤͯͭͪ Ή͚ͭͦ ͎ͨͪͦͪ͊ͣͣ·Φ ̏ͭͦ ͔͔͒͊ͭͫ͡Ύ ͒͡Ύ ͎ͭͦͦΣ ;ͭͦ͋· ͙ͯͫͦ͗ͤͭ͡Έ ͨͪͦͼ͔ͫͫ ͔͙͍͙͒ͦ͒ͪͦ͊ͤ͟Ύ ͙͙͡ 

͔͙͒ͦͣͨ͟͡Ύͼ͙͙Φ ˤ ͔ͪͯ͘͡Έ͔ͭ͊ͭ ͨͦ͡Έ͍͔ͦ͊ͭ͘͡Έ ͙ͨͪ ͙͔͔͙͙ͨͪͦ͋ͪͭͤ ͙͙ͦͨ͟ ͔͍͚ͤͫͦ͋ͦ͒ͤͦ ͎ͨͪͦͪ͊ͣͣ· ͨͦͯ͡;͔͊ͭ 

͔͍ͣͤͦ͗ͫͭͦ ͎͙ͦͪ͊ͤ;͔͙͚ͤ ͤ͊ ͍͙͊ͪ͊ͤͭ· ͔͖ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘ΎΦ 

ˤͭͦͪ͊Ύ ͎ͪͯͨͨ͊ ς Ήͭͦ ͍͔ͫͦ͋ͦ͒ͤͦ ͎͔ͨͪͦͪ͊ͣͣͤͦ ͦ ͔͔͋ͫͨ;͔͙͔ͤΦ ˽͎ͪͦͪ͊ͣͣ· ͚͒͊ͤͤͦ ͎ͪͯͨͨ· 

͍·ͨͯͫ͊͟ΌͭͫΎ ͨͦ ͙ͨͪͤͼ͙ͨͯΣ ͙ͨͪ ͦͭͦͪͦͣ͟ ͍͋͊ͦ͘·͚ ͤ͊͋ͦͪ ͙ͣͯ΅͔͍͔ͫͭͤͤ·ͻ ͍ͨͪ͊ ͔͔͔ͨͪ͒͊ͭͫΎ 

ό͙͡ͼ͔͙͔ͤͪͯͭͫ͘Ύύ ͍͔͊͒͡͡Έͼͯ ͎͊͗͒ͦͦ͟ Ή͔ͣͨ͘͟͡Ύͪ͊ ͎ͨͪͦͪ͊ͣͣ·Φ  

˭͊ ͫͦͪͦ͟ ͔ͭ͡ ͍͙͙ͪ͊ͭ͘Ύ ͍͎ͫͦ͋ͦ͒ͤͦͦ ͎͎ͨͪͦͪ͊ͣͣͤͦͦ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͍·ͪ͊͋ͦͭ͊ͤ· ͒ͦͫͭ͊ͭͦ;ͤͦ 

͎͍ͫͦ͊ͫͦ͊ͤͤ͡·͔ ͔͔͔͙ͦͨͪ͒ͤ͡Ύ ͍ͫͦ͋ͦ͒ͤ·ͻ ͎ͨͪͦͪ͊ͣͣΣ ͙͔͔ͤ͊͋ͦ͡ ;͊ͫͭͦ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͺ͙͍͙ͦͪͣͯͪͦ͟͡ 

͔ͨͪͦͭ͊͟ 5Ŝōƛŀƴ ͙ ̅ͦͤ͒͊ ͍͎ͫͦ͋ͦ͒ͤͦͦ ͎͎ͨͪͦͪ͊ͣͣͤͦͦ ͔͔ͦ͋ͫͨ;͔͙ͤΎΦ /ͦ ͎͊ͫͤͦ͡ ͔͙͎͙͙ͭͪͣͤͦͦ͡ ͔͔͎ͨͦͫ͒ͤͦ͡Σ 

ͫͯ΅͔͍͔ͫͭͯͭ ;͔ͭ·͔ͪ ͎͍͊ͤ͡·͔ ͍ͫͦ͋ͦ͒· ͨͦ͡Έ͍͔ͦ͊ͭ͘͡ΎΥ 

¶ ͍ͫͦ͋ͦ͒͊ ͡Ό͋·ͣ ͙͡ͼ͊ͣ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͎ͨͪͦͪ͊ͣͣͯ ͡Ό͋·ͣ ͫͨͦͫͦ͋ͦͣ ͙ ͒͡Ύ ͡Ό͋·ͻ ό͔ͤ 

͔͊ͨͪ͘΅͔ͤͤ·ͻ ͊ͦͤͦͣ͘͟ύ ͼ͔͔͚͡Τ 

¶ ͍ͫͦ͋ͦ͒͊ ͙ͯ͘;͊ͭΈ ͙ͨͪͤͼ͙ͨ ͪ͊͋ͦͭ· ͎ͨͪͦͪ͊ͣͣ· ͙ ͙͔ͣͤ͘ΎͭΈ ͔͖ ͨͦ͒ ͍͙ͫͦ ͤͯ͗͒·Τ 

¶ ͍ͫͦ͋ͦ͒͊ ͪ͊ͫͨͪͦͫͭͪ͊ͤΎͭΈ ͙͙ͦͨ͟ ͎ͨͪͦͪ͊ͣͣ·Τ 

¶ ͍ͫͦ͋ͦ͒͊ ͪ͊ͫͨͪͦͫͭͪ͊ͤΎͭΈ ͙͔͔ͣͤͤͤ͘·͔ ͙͙ͦͨ͟ ͎ͨͪͦͪ͊ͣͣ·Φ 

͔́ͻ͙ͤ;͔͙ͫ͟ ͙͔ͭ͊͟ ά͍ͫͦ͋ͦ͒·έ ͔͔ͦ͋ͫͨ;͙͍͊ΌͭͫΎ ͒ͦͫͭͯͨͤͦͫͭΈΌ ͙ͫͻͦ͒ͤ·ͻ ͔͍ͭͫͭͦ͟ ͎ͨͪͦͪ͊ͣͣΣ 

Ό͙͙ͪ͒;͔͙ͫ͟ π ͨ ͔͔ͪ͒͊;͔͚ ͫ ͊͗͒͟·ͣ Ή͔ͣͨ͘͟͡Ύͪͦͣ ͎ͨͪͦͪ͊ͣͣ· ͚ͦͫͦ͋ͦ ά͍͚ͫͦ͋ͦ͒ͤͦέ ͙͡ͼ͔͙͙ͤ͘Σ 

͍ͫͭͯͨ͊Ό΅͔͚ ͍ ͙ͫͯ͡ ͙ͨͪ ͙͔͔͙͙ͨͪͦ͋ͪͭͤ ͎ͨͪͦͪ͊ͣͣ·Σ ͙͋ͦ͡ ͔ ͖ ͍·ͨͯͫ͟ ͊͟͟ ͦ͋΅͔͍͔͔ͫͭͤͤͦ ͒ͦͫͭͦΎ͙͔ͤΦ 

˹͙͔͔͊͋ͦ͡ ͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤ·͙ͣ ͙͡ͼ͔͙ͤ͘Ύ͙ͣ ͍͎ͫͦ͋ͦ͒ͤͦͦ ͎͎ͨͪͦͪ͊ͣͣͤͦͦ ͔͔ͦ͋ͫͨ;͔͙ͤΎ Ύ͍͡ΎΌͭͫΎ Db¦ 

DŜƴŜǊŀƭ tǳōƭƛŎ [ƛŎŜƴǎŜ όDt[ύΣ .{5 [ƛŎŜƴǎŜΣ !ǇŀŎƘŜ {ƻŦǘǿŀǊŜ [ƛŎŜƴǎŜΣ aL¢ [ƛŎŜƴǎŜ ͙ aƻȊƛƭƭŀ tǳōƭƛŎ [ƛŎŜƴǎŜ 

όat[ύΦ 

ˤ ͔ͪͯ͘͡Έ͔ͭ͊ͭ ͨͦ͡Έ͍͔ͦ͊ͭ͘͡Έ ͨͦͯ͡;͔͊ͭ ͍ͦͣͦ͗ͤͦͫͭ͘Έ ͨͦ͡Έ͍ͦ͊ͭ͘ΈͫΎ ͨ ͎͚ͪͦͪ͊ͣͣͦ ͫ ͙͙ͣͤͣ͊͡Έͤ·͙ͣ 

͎͙ͦͪ͊ͤ;͔͙ͤΎ͙ͣΣ ͔͙ͫͪ͒ ͦͭͦͪ͟·ͻ ͎ͣͦͯͭ ͋·ͭΈ ͦ͋Ύ͔͊ͭ͘͡Έ͔ͤͦ ͙͔ͯ͊͊ͤ͘͟ ͙͎͙ͦͪͤ͊͡Έ͎ͤͦͦ ͍͊ͭͦͪ͊ ͙͙͡ 

ͦ͋Ύ͔͊ͭ͘͡Έ͔ͤͦ ͔͍͔͙͔ͨͪ͒ͦͫͭ͊ͤ͡ ͙ͫͻͦ͒ͤ·ͻ ͍ͦ͒ͦ͟ ͍͔͔ͣͫͭ ͫ ͔ͦͤ͟;ͤ·ͣ ͎ͨͪͦͪ͊ͣͣͤ·ͣ ͨͪͦ͒ͯͭͦͣ͟ ͙ͨͪ 

͔͙͙ͪ͊ͫͨͪͦͫͭͪ͊ͤͤ ͙ ͭΦ͒Φ 

нΦ ˿͔͍͙͒ͫͭ͡Ύ ͍͚ͫͦ͋ͦ͒ͤͦ ͙ ͙͔͚ͨͪͦͨͪͭ͊ͪͤͦ ͔͙ͣͦ͒͡ ͔͙ͪ͊ͫͨͪͦͫͭͪ͊ͤͤΎ ͎ͨͪͦͪ͊ͣͣ 
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˹͙͔͗ ͤ͊ ͍͔ͦͫͤͦ ͙ͯ͘;͔͚ͤͤͦ ͫͭ͊ͭΈ͙ ώмϐ ͙ ͍͙͔ͫͪ͊ͤͭ͡Έ͎ͤͦͦ ͙͊ͤ͊͊͘͡ ͙͔͚ͨͪͦͨͪͭ͊ͪͤͦ ͙ ͍͚ͫͦ͋ͦ͒ͤͦ 

͔͙ͣͦ͒͡ ͙͡ͼ͔͙͍͙ͤͪͦ͊ͤ͘Ύ ͍ ͙ͭ͊͋͡ͼ͔ ͔͍͔ͨͪ͒ͫͭ͊ͤ͡· ͔͙ͨͪͣͯ΅͔͍ͫͭ͊ ͙ ͔͙ͤ͒ͦͫͭ͊ͭ͟ ͚͒͊ͤͤͦ ͔͙ͣͦ͒͡ 

͔͙ͪ͊ͫͨͪͦͫͭͪ͊ͤͤΎ ͎ͨͪͦͪ͊ͣͣͤ·ͻ ͍ͨͪͦ͒ͯͭͦ͟Υ 

 

 ˽͔͙ͪͣͯ΅͔͍ͫͭ͊ ˹͔͙͒ͦͫͭ͊ͭ͟ 

˨͡Ύ ͔ͦͤ͟;ͤ·ͻ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡ мύ ˽ͦͯ͡;͔͙͔ͤ ͙ͨͪ͊ͭ͟;͔͙ͫ͟ ͨͦͤ͡·ͻ 
͙ͣͯ΅͔͍͔ͫͭͤͤ·ͻ ͍ͨͪ͊ ͤ͊ ͔ͪͯ͘͡Έͭ͊ͭ 
͙ͪ͊ͪ͊͋ͦͭ͘͟ 
нύ ˿ͯ΅͔͍͔ͫͭͤͤ͊Ύ Ή͙ͦͤͦͣ͟Ύ ͔͔͎͒ͤ 
оύ ˤͦͣͦ͗ͤͦͫͭ͘Έ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ 
͔͍͙͙͎ͤ͊ͫͣͦͦ͘ ͙͊ͯ͒ͭ͊ 
пύ ˿ͤΎ͙͔ͭ ͍͙͙͙͊ͫͣͦͫͭ͘ ͦͭ ͔͎ͦͤͪͭͤͦͦ͟͟ 
͍ͨͦͫͭ͊΅͙͊͟ ͎͎ͨͪͦͪ͊ͣͣͤͦͦ ͔͔ͦ͋ͫͨ;͔͙ͤΎ 
рύ ˿ͤΎ͙͔ͭ ͔ͨͪͦ͋ͣ͡· ͍͔͍͔͙ͦͭͭͫͭͤͤͦͫͭ ͊͘ 
͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͔͙ͤ͡ͼ͔͙͎ͤͦͤͤͦͦ͘ 
͎͎ͨͪͦͪ͊ͣͣͤͦͦ ͔͔ͦ͋ͫͨ;͔͙ͤΎ 
 

мύ ˤͦͣͦ͗ͤͦͫͭ͘Έ ͙ͫ͟͡Ό;͔͙ͤΎ 
͔͍ͦͤͯͪͤͭͦ͟͟ ͙͘ ;͙ͫ͊͡ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡ 
͔ͪͯ͘͡Έͭ͊ͭ͊ ͙ͪ͊ͪ͊͋ͦͭ͘͟ 

˨͡Ύ ͍͔ͨͪ͊ͦͦ͋͊͒͊ͭ͡͡Ύ мύ  ˭͊ͦͤͤ͟·͚ ͒ͦͫͭͯͨ ͟ ͎ͦͪͦͣͤͦͣͯ 
͔ͫͨͭͪͯ͟ ͫͯ΅͔͍ͫͭͯΌ΅͙ͻ ͎ͨͪͦͪ͊ͣͣΣ 
͊͘΅͙΅͔ͤͤ·ͻ ͙͔ͦͨ͟͡ͺͭπ͡ ͙ͼ͔͙ͤ͘Ύ͙ͣ ͙ 
͍ͦͣͦ͗ͤͦͫͭ͘Έ ͙ͨͪ͊ͭ͟;͔͙ͫ͟ 
͔͎͙ͤͦͪ͊ͤ;͔͎ͤͤͦͦ ͔͎ͦ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ 
нύ  ˤͦͣͦ͗ͤͦͫͭ͘Έ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ 
͍͔͚ͫͦͣͫͭͤͦ ͙ͪ͊ͪ͊͋ͦͭ͘͟ ͍ͤͦ·ͻ ͍͔͙͚ͪͫ 
˽˻ ͫ ͙͍͔ͨͪ͡;͔͙͔ͤͣ ͔͍ͪͫͯͪͫͦ ͎͙͒ͪͯͻ 
ͦͪͨͦͪ͊͟ͼ͙͚ ͙ ͫͦͦ͋΅͔͍ͫͭ͊ 

мύ  ˤͦͣͦ͗ͤͦͫͭ͘Έ ͊ͪ͊͋͊ͭ͘·͍͊ͭΈ ͤ͊ 
Ή͙͙͙ͣͫͫ ͙͔͒ͦͨͦͤͭ͡͡Έͤ·ͻ ͙͡ͼ͔͙͚ͤ͘ 
нύ ˤͦͣͦ͗ͤͦͫͭ͘Έ ͍͙ͫͭ͊ͭΈ ͊͊͘͘͟;͙͍ͦ͟ ͍ 
͙ͫͭͯ͊ͼ͙Ό ͍·͔͎ͤͯ͗͒ͤͤͦͦ 
͊͊͊͘͘͟κ͔͔ͨͪ͊͊͊͘͘͟ ͎ͯͫͯ͡ 

˨͡Ύ ͪ·ͤ͊͟ ͍ ͼ͔ͦͣ͡ мύ  ˾͔͙͊͊͘͡ͼ͙͙ ͦ͋΅͔͔ͨͦͤ͘͡·ͻ 
ͨ͊ͭ͡ͺ͔ͦͪͣͤͤ·ͻ ͍͔͚ͦͣͦ͗ͤͦͫͭ͘ ͙ 
͙͔͔ͤ͊͋ͦ͡ ͨͦͨͯ͡Ύͪͤ·ͻ ͙͔͙ͨͪͦ͗ͤ͡  ͚
нύ ˮͫ͟͡Ό;͔͙͔ͤ ͙ͫͭͯ͊ͼ͙͚ 
ά͙͙͊ͤͭͫͭ͊ͤ͒͊ͪͭ͊͘ͼ͙͙έ 
оύ ˽͙ͯ͋͡;ͤ·͚ ͙͊ͯ͒ͭ ͙͙ͪͭ͟;͔͙ͫ͟ 
͍͎͊͗ͤͦͦ ͎͎ͨͪͦͪ͊ͣͣͤͦͦ ͔͔ͦ͋ͫͨ;͔͙ͤΎ 
пύ ˿ͯ΅͔͍͔ͫͭͤͤ͊Ύ Ή͙ͦͤͦͣ͟Ύ ͔͔͎͒ͤ 

мύ ˤͦͣͦ͗ͤ͊͘Ύ ͍͙͙͊ͫͣͦͫͭ͘Έ ͦͭ 
͍͔ͤ;ͯͪͤ·ͻ ͪ͊ͪ͊͋ͦͭͦ͘͟ 

 

ˮͫͭͦ;͙ͤ͟Υ ͪ͊ͪ͊͋ͦͭ͊ͤͦ͘ ͍͊ͭͦͪͦͣ 

 

оΦ ˾ͦ͡Έ ͍͎ͫͦ͋ͦ͒ͤͦͦ ˽˻ 

оΦм ˿͍͔ͦ͋ͦ͒ͤͦ ˽˻ ͍ ͔͙͙ͨͦͫͭͪͦͤ ͔͔͍ͫͭ·ͻ ͙ͦͣͣͯͤ͊͟͟ͼ͙͚  

 

˻͋͊ͫͭ͡Έ ͔͔͍ͫͭ·ͻ ͙ͦͣͣͯͤ͊͟͟ͼ͙͚ ς ͫ ͺ͔ͪ͊Σ ͎͔͒ ͔ͯ͗ ͔͍ͣͤͦ͗ͫͭͦ ͔͒ͫΎ͍ͭͦ͟ ͔ͭ͡ ͫ ͋ͦ͡Έ΄͙ͣ ͦͭͪ·͍ͦͣ 

͙͙͔͒ͪͯͭ͡ ͍͔ͫͦ͋ͦ͒ͤͦ ͎͔ͨͪͦͪ͊ͣͣͤͦ ͔͔ͦ͋ͫͨ;͔͙͔ͤΦ ˿͔ͭΈ ˮ͔͔ͤͭͪͤͭ ς Ύͪ;͚͊΄͙͚ ͭͦͣͯ ͙͔ͨͪͣͪΦ ˣͦ͡Έ΄͙͍ͤͫͭͦ 

͍͔π͋ͫ ͔͍͔͍ͪͪͦ ͪ͊͋ͦͭ͊Όͭ ͨͦ͒ ͍͔͙͔ͯͨͪ͊ͤͣ͡ ͍͎ͫͦ͋ͦ͒ͤͦͦ ͎͎ͨͪͦͪ͊ͣͣͤͦͦ ͔͔ͦ͋ͫͨ;͔͙ͤΎΣ ͋ͦ͡Έ΄͙͍ͤͫͭͦ 

Ή͔ͭͪͦͤͤ͟͡·ͻ ͙͔ͨͫͣ ͔͔ͨͪͫ·͔͊ͭͫ͡Ύ ;͔͔ͪ͘ ͔͍͔ͫͪͪ·Σ ͪ͊͋ͦͭ͊Ό΅͙͔ ͤ͊ ͍ͫͦ͋ͦ͒ͤͦͣ ˽˻Φ ˩͎ͦ ͍͙͙͔ͪ͊ͭ͘ ͙ 

͍͔ͪ͊ͪͭ͊͘͟ ͨͦ ͍͔ͫͣͯ ͙ͣͪͯ ͙ͫͭ͊͡ ͍ͦͣͦ͗ͤ͘·͙ͣ ͔͔ͨͪ͗͒ ͍͔͎ͫͦ ͎͋͊ͦ͒͊ͪ͡Ύ ˿˽˻ ͙ ͍͚͍͔ͫͦͫͭͤͤ·͙ͣ ͔ͣͯ 

͍·͙ͫͦͣ͟ ͔ͭͣͨͦͣ ͙ͪ͊ͪ͊͋ͦͭ͘͟ ͙ ͙͙͙ͤͣ͘͟ ͙͔͙͒ͪ͗͊ͣ͘͟Φ ˹͊͋ͦͪ ͔͍͔͎ͫͪͪͤͦͦ ͎͎ͨͪͦͪ͊ͣͣͤͦͦ ͔͔ͦ͋ͫͨ;͔͙ͤΎ 

[!atΣ ͍͟͡Ό;͊Ό΅͙͚ ͍ ͔ͫ͋Ύ ˻˿ [ƛƴǳȄΣ I¢¢tπͫ ͔͍͔ͪͪ !ǇŀŎƘŜΣ ˿̂ˣ˨ aȅ{v[ ͙  ͎ͨͪͦͪ͊ͣͣ· ͤ͊ Ύ͘·͔͟ tIt 

ό͙͔ͤ͊ͨͪͣͪΣ ͍ͫͦ͋ͦ͒ͤ·͚ ͍͔͋π͒ ͍͙͗ͦ͟ ²ƻǊŘtǊŜǎǎΣ ͙͊ͤͣ͊͘Ό΅͙͚ ͔͍͔ͨͪͦ ͔ͣͫͭͦ ͔͙ͫͪ͒ ͙͔ͫͫͭͣ ͍͔͙ͯͨͪ͊ͤ͡Ύ 

͔ͦͤͭ͟ ͤͭͦͣύΣ ΄͙ͪͦͦ͟ ͙ͫͨͦ͡Έ͔ͯͭͫ͘Ύ ͍ͦ ͍͔ͫͣ ͙͔ͣͪ ͙ ͙͎͔ͪ͊ͭ ͟͡Ό;͔͍ͯΌ ͪͦ͡Έ ͍ ͔ͪ͊͋ͦͭ ͋ͦ͡Έ΄͙͍ͤͫͭ͊ 

͔͍͔͍ͫͪͪͦΥ 
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˾͙ͫͯͤͦ͟ м ς ˨͙͎͊ͪ͊ͣͣ͊ ͨͦͨͯ͡Ύ͙ͪͤͦͫͭ ͍͔͋πͫ ͔͍͔͍ͪͪͦΣ ͙ͫͨͦ͡Έ͔ͯͣ͘·ͻ ͍͔͋πͫ ͚͙͊ͭ͊ͣ 

ˮͫͭͦ;͙ͤ͟Υ ƘǘǘǇǎΥκκǿоǘŜŎƘǎΦŎƻƳκǘŜŎƘƴƻƭƻƎƛŜǎκƻǾŜǊǾƛŜǿκǿŜōψǎŜǊǾŜǊ 

 

 

оΦн ˿͍͔ͦ͋ͦ͒ͤͦ ˽˻ ͍ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͻ ͫͭͪͯͭͯͪ͊͟ͻ 

˿͔͙ͪ͒ ͙ͨͪ;͙ͤΣ ͨͦ;͔ͣͯ ͍͔ͫͦ͋ͦ͒ͤͦ ͎͔ͨͪͦͪ͊ͣͣͤͦ ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͔ͣͦ͗ͭ ͋·ͭΈ ͔͔͋ͦ͡ Ήͺͺ͔͙͍ͭͤ͟·ͣ 

͔ͪ΄͔͙͔ͤͣ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͻ ͔ͨͪͦ͋ͣ͡Σ ͣͦ͗ͤͦ ͍·͔͙͒ͭ͡Έ ͔ͤͫͦ͟͡Έͦ͟ ͺ͍͊ͭͦͪͦ͟Φ ˤͦπͨ ͔͍ͪ·ͻΣ 

͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͍͎ͫͦ͋ͦ͒ͤͦͦ ˽˻ ͍ͨͦͦ͘͡Ύ͔ͭ ͙ͫ͡Έͤͦ ͫΉ͙ͦͤͦͣͭ͟Έ ͔͍ͫͪ͒ͫͭ͊ ͊͘ ͫ;͔ͭ ͙͔͙ͫͤ͗ͤΎ ͊ͭͪ͊ͭ͘ ͤ͊ 

͙͡ͼ͔͙͙ͤ͘ ͙ ͍͔͙ͦ͋ͤͦͤ͡ΎΦ ˤͦπ͍ ͭͦͪ·ͻΣ ͍͔ͫͦ͋ͦ͒ͤͦ ͎͔ͨͪͦͪ͊ͣͣͤͦ ͔͔ͦ͋ͫͨ;͔͙͔ͤ ς Ήͭͦ ͙͔͙͔ͫͤ͗ͤ 

͔ͭͻ͎͙ͤͦͦ͡;͔͚ͫͦ͟ ͍͙͙͙͊ͫͣͦͫͭ͘ ͤ͊ͼ͙ͦͤ͊͡Έͤ·ͻ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟ ͦͭ ͔ͦͭ͒͡Έͤ·ͻ 

ͦͪͨͦͪ͊͟ͼ͙͚Φ ˤπͭ ͔ͪͭΈ͙ͻΣ ͍͔ͫͦ͋ͦ͒ͤͦ ͎͔ͨͪͦͪ͊ͣͣͤͦ ͔͔ͦ͋ͫͨ;͔͙͔ͤΣ ͔͍ͨͪ͒ͦͫͭ͊͡ΎΌ΅͔͔ ͒ͦͫͭͯͨ ͟ ͙ͫͻͦ͒ͤ·ͣ 

ͦ͒͊ͣ͟ ͡Ό͋ͦͣͯ ͔͗͊͡Ό΅͔ͣͯΣ ͔͎͔ͨͪ͒͊͊ͭ͡ ͋ͦ͡Έ΄͔ ͔ͣͪ ͒͡Ύ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘Σ 

ͦͤ͟ͺ͙͔͒ͤͼ͙͊͡Έ͙ͤͦͫͭ ͙ ͦͤͭͪͦ͟͡ΎΦ ˣ͎͊ͦ͒͊ͪ͡Ύ ͒͊ͤͤ·ͣ ͔ͦͫͦ͋ͤͤͦͫͭΎͣ ͔͎ͫͦ͒ͤΎ ͍͖ͫ ͋ͦ͡Έ΄͔ ͎͍ͦͫͯ͒͊ͪͫͭ 

ͨͦ͋ͯ͗͒͊ΌͭͫΎ ͔͔͍͙ͨͪͦ͒ͭΈ ͙ͤͺͪ͊ͫͭͪͯͭͯͪͯ͟ ͤ͊ ͍͔ͫͦ͋ͦ͒ͤͦ ͎͔ͨͪͦͪ͊ͣͣͤͦ ͔͔ͦ͋ͫͨ;͔͙͔ͤΦ 

́͊͟Σ ͊͘ ͔͙͔ͨͦͫ͒ͤ͡ ͍͒͊͒ͼ͊ͭΈ ͔ͭ͡ ͍ ˾͙͙ͦͫͫ ͋·ͦ͡ ͙ͨͪͤΎͭͦ ͔͍ͣͤͦ͗ͫͭͦ ͔͍͊ͦͤͦͨͪͦͭͦ͘͟͟Σ 

͔͙͍ͨͦ͒͒ͪ͗͊Ό΅͙ͻ ͍͙͙͔ͪ͊ͭ͘ ͚͒͊ͤͤͦ ͙ͦͭͪ͊ͫ͡ ό͙͔ͤ͊ͨͪͣͪΣ ͦͤ͟ͼ͔ͨͼ͙Ύ ͍͙͙ͪ͊ͭ͘Ύ ͙ͪ͊ͪ͊͋ͦͭ͘͟ ͙ 

͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͍͎ͫͦ͋ͦ͒ͤͦͦ ͎͎ͨͪͦͪ͊ͣͣͤͦͦ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͍  ˾͙͚͚ͦͫͫͫͦ͟ ͔͔̅͒ͪ͊ͼ͙͙ ώсϐΣ ˥˻˿́ ˾ рпрфоπ

нлмм άˮͤͺͦͪͣ͊ͼ͙ͦͤͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡Φ ˿͍͔ͦ͋ͦ͒ͤͦ ͎͔ͨͪͦͪ͊ͣͣͤͦ ͔͔ͦ͋ͫͨ;͔͙͔ͤΦ ˻͋΅͙͔ ͔͙ͨͦͦ͗ͤ͡Ύέ ͙ 

ͭΦ͒ΦύΦ ˤ ͔͔͊ͨͪ͡ нлмп ͎ͦ͒͊ ͍͔͙͔̂ͨͪ͊ͤ͡ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͔͔̅͒ͪ͊͡Έ͚ͤͦ ͫͯ͗͋͡· ͔ͫͯ͒͋ͤ·ͻ 

͙͍͍ͨͪͫͭ͊ͦ ͦ͋ΆΎ͍͙ͦ͡ ͦ͋ ͙ͫͨͦ͡Έ͍͙͙ͦ͊ͤ͘ ͍͔͎ͫͦ͋ͫͭͤͤͦͦ ͔ͫͨͼ͙͙͙͍͎͊ͪͦ͊ͤͤͦͦ͘͡ ͙͙͙͍͒ͫͭͪ͋ͯͭ͊ Dƻǎ[ƛƴǳȄ ώуϐΣ 

͊ ͒ͦ нлмр ͎ͦ͒͊ ͙͍ͨ͊ͤͪͦ͊ͦͫ͡͡Έ ͔͔͍͔͙ͨͪͫͭ ͺ͔͔͒ͪ͊͡Έͤ·͔ ͎ͦͪ͊ͤ· ͙͙͔ͫͨͦͤͭ͡͡Έ͚ͤͦ ͍͙͊ͫͭ͡ ͙ ͺ͔͔͒ͪ͊͡Έͤ·ͻ 

͋Ό͔͒͗ͭͤ·ͻ ͯ;͔͔͙͚ͪ͗͒ͤ ͤ͊ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͍ͫͦ͋ͦ͒ͤ·ͻ ͎ͨͪͦͪ͊ͣͣͤ·ͻ ͔͍ͫͪ͒ͫͭΦ ˴͡Ό;͔͍͚ͦ ͺ͊ͭͦͪ͟ 

͍͙͙ͪ͊ͭ͘Ύ ͎͒͊ͤͤͦͦ ͍͔͙ͤ͊ͨͪ͊ͤ͡Ύ ͍ ˾͙͙ͦͫͫ π ͫ ͊ͤ͟ͼ͙͙ ͊ͨ͊͒ͤ͘·ͻ ͫͭͪ͊ͤ ͍ ͦͭͤͦ΄͔͙͙ͤ ˾̅ ͙Σ ͊͟͟ ͔͍͙͔ͫ͒ͫͭ͡Σ 

͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ͊Ύ ͙͙ͨͦͭ͊͟͡ ͔͙ͯͫͭͪ͊ͤͤΎ ͍͙͙͙͊ͫͣͦͫͭ͘ ͦͭ ͔ͪ΄͔͙͚ͤ ͪͯͨͤ͟·ͻ L¢π͟ ͙͚ͦͣͨ͊ͤΦ 

˿͙͡Έ͔͚ͤ΄͙ͣ ͔͙͍ͫ͒ͪ͗͊Ό΅͙ͣ ͺ͊ͭͦͪͦͣ͟ ͒͊͡Έ͔͚ͤ΄͔͎ͦ ͍͔͔͙ͤ͒ͪͤΎ ͍͎ͫͦ͋ͦ͒ͤͦͦ ͎͎ͨͪͦͪ͊ͣͣͤͦͦ 

͔͔ͦ͋ͫͨ;͔͙ͤΎ ͍ ͎ͦͪ͊ͤ· ͎͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦ ͍͙͊ͫͭ͡ Ύ͍͡Ύ͔ͭͫΎ ͫ͊͋͊͡Ύ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ͊Ύ ͋͊͊͘ ͔͙ͨͦ͒͒ͪ͗͟ 

͒͊ͤͤ·ͻ ͍ͨͪͦ͒ͯͭͦ͟Φ ˽͍͙͔ͪ͊ͭ͡Έ͍ͫͭ͊ ͎͙ͣͤͦͻ ͫͭͪ͊ͤ Ήͭͦ ͙ͨͦͤͣ͊Όͭ ͙ ͙͊ͤͣ͊͘ΌͭͫΎ ͍͔͙͔ͨͪͦͫͭͭ͡Έ͚ͫͦ͟ 

͚ͪ͊͋ͦͭͦΦ ́͊͟Σ ͙͔ͤ͊ͨͪͣͪΣ ͔ͦͫͤΈΌ нллн ͎ͦ͒͊ ˩͍͔͚ͪͦͨͫ͊͟Ύ ͙͙ͦͣͫͫ͟Ύ ͊͘͟͡Ό;͙͊͡ ͦͤͭͪ͊ͭ͟͟ ͫ ͙͚͋ͪͭ͊ͤͫͦ͟ 

ͦͤͫͯ͟͡Έͭ͊ͼ͙͚ͦͤͤͦ ͙͔͚ͦͣͨ͊ͤ͟ bŜǘǇǊƻƧŜŎǘ ͤ͊ нрл ͭ·ͫΎ; ͔͍ͪͦΦ ͙̅ͪͣ͊ ͫͭ͊͊͡ ͙͙͔͔ͫͨͦͤͭͣ͡͡ Ή͔͙͔ͫͨͪͣͤͭ͊͟ 

ͨͦ ͔͔͍ͨͪͦ͒ͯ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͻ ͎͍ͦͪ͊ͤͦ ͫ ²ƛƴŘƻǿǎ ͤ͊ Db¦κ[ƛƴǳȄ ͙ ͒ͦ͗ͤ͊͡ ͋·͊͡ ͪ͊ͪ͊͋ͦͭ͊ͭ͘Έ ͔͎͙ͫͭͪ͊ͭΌ 

˩͍ͪͦͫͦΌ͊͘ ͍ ͍͙͙͙ͪ͊ͭ͘ ͔ͨͪͫͦͤ͊͡Έͤ·ͻ ͍·;͙͙͔ͫͭ͡͡Έͤ·ͻ ͙͔ͫͫͭͣ ͙ ͍͋͊ͦ͘·͔ ͙ͨͪͤͼ͙ͨ· ͔͔ͨͪͻͦ͒͊ ͤ͊ 

https://w3techs.com/technologies/overview/web_server
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͍͔ͫͦ͋ͦ͒ͤͦ ˽˻ ώфϐΦ ˩΅͖ ͙ͦ͒ͤ ͙͔ͨͪͣͪ π ͙ ͙ͤͼ͙͙͍͊ͭ͊ ͍͙͔ͨͪ͊ͭ͡Έ͍ͫͭ͊ ˥͔͙͙ͪͣ͊ͤΣ ͎ͫͦ͊ͫͤͦ͡ ͚ͦͭͦͪͦ͟ 

͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ Y.{ǘΣ ͍͔͍͒ͦͣͫͭͦΣ ͙͙ͦͦͪ͒ͤͪͯ͟Ό΅͔͔ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡Σ ͔͎ͪͯ͡Ύͪͤͦ ͙͔ͨͯ͋ͯͭ͟͡ 

ͫͭ͊ͭΈ͙Σ ͦͭ;͔ͭ· ͙ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͦ ͍ͫͦ͋ͦ͒ͤͦͣ ͎ͨͪͦͪ͊ͣͣͤͦͣ ͔͔ͦ͋ͫͨ;͔͙͙ͤΦ ˴ ͫͦ͋·͙ͭΎͣ ͔͔͎ͨͦͫ͒ͤͦ͡ 

͔͒ͫΎ͙͔͙ͭͭ͡Ύ ͣͦ͗ͤͦ ͔͙ͦͭͤͫͭ ͙ ͦͨ·ͭ b!{!Σ ͔ͦͭͦͪͦ͟ ͍͔͚ͫͤͦ нлмо ͔͔͍͔ͨͪͦ͡ ͍͔ͫ ͦͣͨ͟ΈΌ͔ͭͪ· ͤ͊ ͋ͦͪͭͯ 

˸͔͚͗͒ͯͤ͊ͪͦ͒ͤͦ ͙ͦͫͣ͟;͔͚ͫͦ͟ ͫͭ͊ͤͼ͙͙ ͤ͊ ˻˿ 5ŜōƛŀƴΦ ˹͊ͪΎ͒ͯ ͫ ͙͔ͨͦͦ͗ͭ͡͡Έͤ·͙ͣ ͙͔͙ͨͪͣͪ͊ͣ ͔͔ͨͪͻͦ͒͊ 

ͤ͊ ͍͔ͫͦ͋ͦ͒ͤͦ ͎͔ͨͪͦͪ͊ͣͣͤͦ ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͍ ˩͍͔ͪͦͨ ͙͍͔ͫͭͤ͘· ͙ ͫͯ͡;͙͊ ͦͭ͊͊͘͟ ͦͭ ͔͎ͤͦ ͍ ͨͦ͡Έͯ͘ 

͙͔͎ͨͪͦͨͪͭ͊ͪͤͦͦΦ ˿͊ͣ·͚ Ύ͙͚ͪ͟ ͙͔ͨͪͣͪ ͔͎͙͍͎ͤ͊ͭͤͦͦ ͦͨ·ͭ͊ ς ͨ ͔ͪͦͭ͟ ά[ƛaǳȄέ ͨͦ ͔͔ͨͪͻͦ͒ͯ ͍͔͚͊ͫͭ͡ 

˸Όͤͻ͔ͤ͊ ͤ͊ ˻˿ [ƛƴǳȄ ͙  ͤ͊ ͍ͫͦ͋ͦ͒ͤ·͚ ͦͺ͙ͫͤ·͚ ͔ͨ͊ͭ͟ [ƛōǊŜƻŦŦƛŎŜ ͍ ͔͊ͣͤ͘ ͔͍͎ͤͫͦ͋ͦ͒ͤͦͦ a{ hŦŦƛŎŜΦ 

˽͔͔͍ͪͦ͒ ͍͙ͨͪͦͦ͒ͫ͡Ύ ͫ нлло ͨͦ нлмо ͎ͦ͒ ώмлϐΦ ˻͒ͤ͊ͦ͟ ͫͨͯͫͭΎ ͔ͤͫͦ͟͡Έͦ͟ ͔ͭ͡ ͍͙͊ͫͭ͡ ͎ͦͪͦ͒͊ ͙ͦ͋ͫͯ͗͒͊͡ 

͍͍ͦͪ͊͘΅͔͙͔ͤ ͙͘π͘ ͊ ͔ͤ͒ͦͫͭ͊ͭ͊͟ ͺͯͤ͟ͼ͙ͦͤ͊͊͡ ͍ ͙͔͙ͨͪͦ͗ͤ͡ΎͻΦ ˹͔ͫͣͦͭͪΎ ͤ͊ Ήͭͦ ͔ͨͦͫ͡ ͦ;͔͔͚ͪ͒ͤͦ ͔ͫͣͤ· 

͎͎ͦͪͦ͒ͫͦͦ͟ ͍͙͔ͨͪ͊ͭ͡Έ͍ͫͭ͊ ͍ нлнл ͎ͦ͒ͯ ͙ ͍͔͔͙ͨͪͦ͒ͤΎ ͍ͦͨͪͦͫͦΣ ͎͔͒ ͍ ͨͦ͡Έͯ͘ άͦͭͪ͟·͎ͭͦͦ ˽˻έ ͍·͙ͫ͊͊ͫ͘͟͡Έ 

мфл ͔͙ͨͪ͒ͨͪΎ͙͚ͭ ͙ ͦͦͦ͟͡ нф ͭ·ͫΎ;͙ ͎ͪ͊͗͒͊ͤΣ ͍ͤͦ͊Ύ ͙͙͊͒ͣͤͫͭͪ͊ͼ͙Ύ ˸Όͤͻ͔ͤ͊ ͍ͫͤͦ͊ ͎͍͙͒ͦͦͦͪ͊ͫ͡Έ ͨͦ 

͍ͦ ͙ͣͦ͗ͤͦͫͭ͘ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͦͭͪ͟·͔ͭͦ ͎͔ͨͪͦͪ͊ͣͣͤͦ ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͙ ͦͭͪ͟·ͭ·͔ ͫͭ͊ͤ͒͊ͪͭ· ͒͡Ύ 

͔͍ͨͪ͒ͦͭͪ͊΅͔͙ͤΎ ͍͙͙͙͊ͫͣͦͫͭ͘ ͦͭ ͍ͨͦͫͭ͊΅͙͍ͦ͟ ώммϐΦ ͔́͊͗͟ ͟ ͙͔ͨͪͣͪ͊ͣ ͔͔͋ͯͫͨ͘΄ͤ·ͻ ͙͎ͣͪ͊ͼ͙͚ ͤ͊ 

͍͔ͫͦ͋ͦ͒ͤͦ ˽˻ ͣͦ͗ͤͦ ͔͙ͦͭͤͫͭ ͦͨ·ͭ ͙ͨͦ͡ͼ͙͙ ͙͙̊ͦͭ͊ͤ͒͡Σ ͔͔͍͔ͨͪ͒΄͔͚ ͦͺ͙ͫͤ·͔ ͦͣͨ͟ΈΌ͔ͭͪ· ͤ͊ [ƛƴǳȄ ͍ 

нллп ͎ͦ͒ͯΦ ˹͔͍͙ͪ͊͘Ύ ͤ͊ ͤ͊ ͫͯ΅͔͍͔ͫͭͤͤͯΌ Ή͙ͦͤͦͣ͟Ό ͔͍ͫͪ͒ͫͭ ͔͔͒ͨ͊ͪͭ͊ͣͤͭͯ ͙ͨͪ΄ͦͫ͡Έ ͫͨͯͫͭΎ ͎ͦ͒ 

͙ͨͦ͒ͨͫ͊ͭΈ ͔ͭͪͻ͔͙͚ͭͤ͡ ͦͤͭͪ͊ͭ͟͟ ͫ aƛŎǊƻǎƻŦǘΣ ͭ͊͟ ͊͟͟ ͋ͦ͡Έ΄͙͍ͤͫͭͦ ͎͙ͦͪ͊ͤ͊͘ͼ͙͚Σ ͫ ͦͭͦͪ͟·͙ͣ 

͙ͨͦ͡ͼ͔͚͙͔ͫ͟ ͍͙͔͚͍͍͙͊ͣͦ͒ͫͭͦ͊͘͡ ͍ ͨͪͦͼ͔͔ͫͫ ͪ͊͋ͦͭ·Σ ͙ͫͨͦ͡Έ͍͙ͦ͊͘͡ ͨͪͦ͒ͯͭ͟· Ή͚ͭͦ ͙͙ͦͣͨ͊ͤ͟Φ ͔́ͣ ͔ͤ 

͔͔͔ͣͤ ͍͙͔ͨͪ͊ͭ͡Έ͍ͫͭ͊ ͎͙ͣͤͦͻ ͫͭͪ͊ͤ ͤ͊ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤͦͣΣ ͺ͔͔͒ͪ͊͡ΈͤͦͣΣ ͤ͊ͼ͙ͦͤ͊͡Έͤͦͣ ͙ 

͔ͣ͗͒ͯͤ͊ͪͦ͒ͤͦͣ ͍ͯͪͦͤΎͻ ͔͒͊͡Όͭ ͍·͋ͦͪ ͍ ͨͦ͡Έͯ͘ ͍͎ͫͦ͋ͦ͒ͤͦͦ ͎͎ͨͪͦͪ͊ͣͣͤͦͦ ͔͔ͦ͋ͫͨ;͔͙ͤΎΣ ͍ͦͫͤͦ·͍͊ΎͫΈ 

ͤ͊ ͤ͊͘;͙͔ͭ͡Έͤͦͣ ͙͔͙͙ͫͤ͗ͤ ͊ͭͪ͊ͭ͘ ͙ ͤ͊ ͔͎ͦ ͔ͭͻ͎͙ͤͦͦ͡;͔ͫͦͣ͟ ͔͍ͨͪͦͫͻ͍͔ͦ͒ͫͭ ͙ ͙͍͊ͭͤͦͣ͟ ͍͙͙͙ͪ͊ͭ͘Φ ˤ 

͔ͪͯ͘͡Έ͔ͭ͊ͭ ͼ͔͡ΈΌ ͒͊ͤͤ·ͻ ͔͚͍͙͚͒ͫͭ ͔ͣͦ͗ͭ ͫͭ͊ͭΈ ͙͔ͫͦ͒͊ͤ͘ ͔͙͚͒ͤͦ ͋͊͘· ͍ͫͦ͋ͦ͒ͤ·ͻ ͎ͨͪͦͪ͊ͣͣͤ·ͻ 

͔͍ͦͣͨͫͦ͟͟͡Σ ͍ͨͦͦ͘͡ΎΌ΅͊Ύ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͣ ͯ;͔͔͙ͪ͗͒ͤΎͣ ͍͔ͣͫͭͦ ͙ͫͦ͒͊ͤ͘Ύ ͎ͨͪͦͪ͊ͣͣͤ·ͻ ͔͍ͫͪ͒ͫͭ ͫ 

ͤͯ͡Ύ ͍ͦͫͨͦ͡Έ͍ͦ͊ͭ͘ΈͫΎ ͎͍ͦͭͦ·͙ͣ ͔ͪ΄͔͙ͤΎ͙ͣ ͙ ͙͍͍͊ͣͫͭͦ͊ͭ͘Έ ;͙͊ͫͭ ͔ͯ͗ ͫͦ͒͊ͤͤ͘·ͻ ͍ͨͪͦ͒ͯͭͦ͟Σ ͊ ͔ͭ͊͗͟ 

͎͙͍ͦͪ͊ͤͦ͘·͍͊ͭΈ ͍͔ͫͦͣͫͭͤͯΌ ͪ͊ͪ͊͋ͦͭͯ͘͟ ͫ ͎͙͙͒ͪͯͣ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ͙ͣΦ ˿͔͎ͦ͒ͤΎ ͍͔ͫͦ͋ͦ͒ͤͦ ͎͔ͨͪͦͪ͊ͣͣͤͦ 

͔͔ͦ͋ͫͨ;͔͙͔ͤ τ Ήͭͦ ͭ͊ ͔͔ͭͤ͒ͤͼ͙ΎΣ ͟ ͚ͦͭͦͪͦ͟ ͔ͫͭͪͣΎͭͫΎ ͎͙͔ͣͤͦ ͙͍ͫͦ͡·͔ ͍͔͍͒ͦͣͫͭ͊Φ 

оΦо ˿͍͔ͦ͋ͦ͒ͤͦ ˽˻ ͍ ͙͍ͦͪͨͦͪ͊ͭͤͦͣ͟ ͔͎͔͔ͫͣͤͭ 

ˤ ͙͍ͦͪͨͦͪ͊ͭͤͦͣ͟ ͔͎͔͔ͫͣͤͭ ͫ ͍ͦ͋ͦ͒ͤ·͔ ͎ͨͪͦͪ͊ͣͣͤ·͔ ͔͍ͫͪ͒ͫͭ͊ ͔ͭ͊͗͟ ͔͔ͨͦͫͭͨͤͤͦ ͍·͔ͭͫͤΎΌͭ 

͙͔ͨͪͦͨͪͭ͊ͪͤ·͔Φ ˤ͍͒ͦ͋͊ͦ͟ ͔͔ͨͪ;͙͔ͫͤͤ͡·ͣ ͔͔ͪ͊ͤ ͔͙ͨͪͣͯ΅͔͍ͫͭ͊ͣΣ ͦͫͦ͋ͦ ͤ͊͘;͙ͣ·ͣ ͒͡Ύ 

͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͻ ͎͍ͦͪ͊ͤͦΣ ͤ͊ ͦͭͪ͟·ͭͦͣ ˽˻ ͙͙ͦͣͨ͊ͤ͟ ͙͍͒ͦ͋͊ΌͭͫΎ ͋ͦ͡Έ΄͔͎ͦ ͦͤͭͪͦ͟͡Ύ ͤ͊͒ ͍͙͙ͫͦͣ 

͙͔͙ͫͫͭͣ͊ͣ ͙Σ ͊͟͟ ͍͙ͨͪ͊ͦ͡Σ ͯ͡;΄͔͚ ͍·;͙͙͔ͫͭ͡͡Έ͚ͤͦ ͣͦ΅͙ͤͦͫͭ ͙͘π͘ ͊ ͔͎ͦ ͎͙͙͋ͦͫͭ͟ ͙ ͙͍͔͙ͤ͊ͫͭͪ͊͊ͣͦͫͭΦ 

́͊͟Σ ͍͔ͫ ͨΎͭΈͫͦͭ ͫ͊ͣ·ͻ ͙͍͔ͫͭͤ͘·ͻ ͔ͫͯͨͪͦͣͨ͟ΈΌ͔͍ͭͪͦΣ ͍͟͡Ό;͔ͤͤ·ͻ ͍ роπ͚  ͦͭ;͔ͭ ͨͦͪͭ͊͊͡ ¢ƻǇрллΣ 

͔ͨͦͫͭͪͦͤ· ͤ͊ [ƛƴǳȄ ώмрϐΦ ˹͊ ͪ·͔ͤ͟ ͭͪͯ͒͊ ͫͨͪͦͫ ͔ͫͨͼ͙͙͍͊ͫͭͦ͡ ͦͭͪ͟·ͭ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͔ͭ͊͗͟ ͖ͪ͊ͫͭͭΦ 

 ˮ͔͍͙͔ͫͫ͒ͦ͊ͤ͡ нлмл ͎ͦ͒͊Σ ͍͔͔͔ͨͪͦ͒ͤͤͦ ˨͔͗ͺͺ͙ͪ ̆͊ͣͣͦͤ͒ͦͣΣ ͙ͦ͒ͤͣ ͙͘ ͎͍͊ͤ͡·ͻ ͙͙͍͊ͤ͊ͭͦ͟͡ 

CƻǊǊŜǎǘŜǊ wŜǎŜŀǊŎƘΣ ͨͦ͊͘͟·͍͔͊ͭΣ ;ͭͦ пу҈ ͙͚ͦͣͨ͊ͤ͟Σ ͙͙͍ͨͪͤͣ͊΄͙ͻ ͯ;͙͔͊ͫͭ ͍ ͔ͦͨͪͦͫΣ ͫͦͦ͋΅͙͙͡ ͦ͋ 

͙ͫͨͦ͡Έ͍͙͙ͦ͊ͤ͘ ͦͭͪ͟·ͭ·ͻ ͔ͦͨͪ͊ͼ͙ͦͤͤ·ͻ ͙͔ͫͫͭͣΣ рт҈ π ͙ ͫͨͦ͡Έͯ͘Όͭ Ύ͘·͙͟ ͎͙͍͙ͨͪͦͪ͊ͣͣͪͦ͊ͤΎΣ 

ͪ͊ͫͨͪͦͫͭͪ͊ͤΎ͔ͣ·͔ ͍ͫͦ͋ͦ͒ͤͦΣ ͙ ͙͡΄Έ нр҈ π ͙͋͊ͪͯ͘ΌͭͫΎ ͙ͫ͟͡Ό;͙͔ͭ͡Έͤͦ ͤ͊ ͔͍ͤͫͦ͋ͦ͒ͤ·ͻ ͔ͪ΄͔͙ͤΎͻ ώр Σ 

ͫΦ ммϐΦ  ˢ͍ͭͦͪ ͍ͦͫͤͦ·͍͊ͫ͡Ύ ͤ͊ ͦͨ·͔ͭ ͋ͦ͡Έ΄͎ͦͦ ͙ͦ͟͡;͔͍ͫͭ͊ ͔͙ͨͪ͒ͨͪΎ͙͚ͭΣ ͤ͊;͍͊΄͙ͻ ͫ нлллπͻ ͎͍ͦ͒ͦ 

͍͔ͤ͒ͪΎͭΈ ͍ ͪ͊͋ͦ;͙͚ ͨͪͦͼ͔ͫͫ ͙ͪ͊͘͡;͎ͤͦͦ ͪͦ͒͊ ͦͭͪ͟·͎ͭͦͦ ͎͎ͨͪͦͪ͊ͣͣͤͦͦ ͔͔ͦ͋ͫͨ;͔͙ͤΎΦ ˿͙͙ͭ͊ͭͫͭ͊͟ 

ͨͦ͊͘͟·͍͔͊ͭΣ ;ͭͦ ͙ͪ͊͘͡;ͤ·͔ ͔͙͔ͫͪ͒ͤ ͙ ͪͯͨͤ͟·͔ ͙͙ͦͣͨ͊ͤ͟ ͙ͫͭ͊͡ ͔͔ͨͦͫͭͨͤͤͦ ͍ͦͫͦͤ͊͊ͭ͘Έ ͔͙ͨͪͣͯ΅͔͍ͫͭ͊Σ 

͔͍ͨͪ͒ͦͫͭ͊͡Ύ͔ͣ·͔ ͎ͨͦ͒ͦ͋ͤͦͦ ͪͦ͒͊ ͎ͨͪͦͪ͊ͣͣͤ·ͣ ͔͔ͦ͋ͫͨ;͔͙͔ͤͣΦ  

˹͙͔͗ ͔͍͔ͨͪ͒ͫͭ͊ͤ͡· ͙͍͔ͫͭͤ͘·͔ ͦͪͨͦͪ͊͟ͼ͙͙Σ ͔͍ͫ͒͊͡΄͙͔ ͍·͋ͦͪ ͍ ͨͦ͡Έͯ͘ ͍͎ͫͦ͋ͦ͒ͤͦͦ 

͎͎ͨͪͦͪ͊ͣͣͤͦͦ ͔͔ͦ͋ͫͨ;͔͙ͤΎΥ 

¶ ͍͋͊ͤͦͫ͊͟͟Ύ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈΥ ¦ƴƛƻƴ .ŀƴƪ ƻŦ /ŀƭƛŦƻǊƴƛŀΣ 5ŜǳǘŎƘŜ .ŀƘƴ !DΤ 

¶ ͍͙͙͙͙͊͊ͤ͡Υ 5ǳƪŜWŜǘǎ [[/Σ 5ǳƪŜ WŜǘǎ [ǘŘΦΣ bŀǾ /ŀƴŀŘŀΣ {ǇŀƴŀƛǊ {Φ!ΦΣ /ƻƴǘƛƴŜƴǘŀƭ !ƛǊƭƛƴŜǎΣ {ƛƴƎŀǇƻǊŜ 
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!ƛǊƭƛƴŜǎΣ vŀƴǘŀǎ !ƛǊǿŀȅǎ [ƛƳƛǘŜŘΣ ±ƛǊƎƛƴ !ƳŜǊƛŎŀ LƴŎΦΤ 

¶ ͣ͊΄͙͔͙͔ͤͦͫͭͪͦͤΥ IȅǳƴŘŀƛ aƻǘƻǊ /ƻƳǇŀƴȅΣ .a² !D ͙ .a² ²ƛƭƭƛŀƳǎ CƻǊƳǳƭŀ мΣ ¢ƻȅƻǘŀ aƻǘƻǊ 

/ƻǊǇƻǊŀǘƛƻƴΣ tƛƻƴŜŜǊ tŜǘǊƻƭŜǳƳΣ t{! tŜǳƎŜƻǳǘ /ƛǘǊƻšƴΣ CL!¢ DǊƻǳǇΤ 

¶ ͫͭͪ͊ͻ͍ͦ·͔ ͙͙ͦͣͨ͊ͤ͟Υ !ƳŜǊƛŎŀƴ LƴǘŜǊƴŀǘƛƻƴŀƭ DǊƻǳǇ LƴŎΦΣ [±a ±ŜǊǎƛŎƘŜǊǳƴƎǳƴΤ 

˾·ͤͦ͟ ͦͭͪ͟·͎ͭͦͦ ͎͎ͨͪͦͪ͊ͣͣͤͦͦ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͍ ˾͙͙ͦͫͫ ͔ͭ͊͗͟ ͔͍ͨͪ͒ͦͫͭ͊͡Ύ͔ͭ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ ͒͡Ύ 

ͦ΅͙͎ͯͭͣͦͦ ͪͦͫͭ͊ ͨͦ ͔͍ͣͤͦ͗ͫͭͯ ͍͔͙͚ͤ͊ͨͪ͊ͤ͡Φ ́͊͟Σ ͍ ͍͔ͫͦͣͫͭͤͦͣ ͙͔͍͙͙ͫͫ͒ͦ͊ͤ͡ ͺͦͤ͒͊ ά˿͍ͦͦͦ͟͟͡έ ͙ 

͙͙ͦͣͨ͊ͤ͟ !ŎŜƴǘǳǊŜ ͎ ͍͙ͦͦͪͭͫΎΣ ;ͭͦ ͟ нлнс ͎ͦ͒ͯ ͔͔͋ͦ͡ фл҈ ͙͚ͦͣͨ͊ͤ͟ ͋ͯ͒ͯͭ ͙͔ͨͪͣͤΎͭΈ ͎͔ͨͪͦͪ͊ͣͣͤͦ 

͔͔ͦ͋ͫͨ;͔͙͔ͤ ͫ ͦͭͪ͟·ͭ·ͣ ͙ͫͻͦ͒ͤ·ͣ ͦ͒ͦͣ͟ ώмнϐΦ ͔̂͗ ͤ͊ ͔͎ͫͦ͒ͤΎ΄͙͚ͤ ͔͒ͤΈ ͍͔ͯͪͦͤΈ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ hǇŜƴ 

{ƻǳǊŎŜ ͍  ͍͔͙͙ͤ͊ͨͪ͊ͤ͡ L¢π͙ ͤͺͪ͊ͫͭͪͯͭͯͪ͟· ͍ͫͦͫͭ͊͡Ύ͔ͭ млл҈ ͪ͊ͪ͊͋ͦͭ͘;͙͍ͦ͟ ͙ ур҈ ͙͚ͦͣͨ͊ͤ͟π

ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡Σ ͍ ͫͺ͔͔ͪ L¢πͨ ͔͙ͦ͒͒ͪ͗͟ ς уо҈ ͙͚ͦͣͨ͊ͤ͟πͪ ͊ͪ͊͋ͦͭ͘;͙͍ͦ͟ ͙ рф҈ ͔͙͔͔͚ͨͦͭͪ͋ͭ͡Σ ͙ ͍ ͔͔ͫͪ͒ 

͙͙͙͊ͤ͊ͭ͟͡ ͙ ͙͍͙ͨ͊ͤͪͦ͊ͤ͡Ύ ς мт҈ ͙ пп҈ ͍͔͍͔ͫͦͦͭͭͫͭͤͤͦΦ 

 ˻͒ͤ͊ͦ͟ ͔ͫͪΈ͖ͤ͘·͙ͣ ͋͊ͪΈ͔͙ͪ͊ͣ ͒͡Ύ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͍͎ͫͦ͋ͦ͒ͤͦͦ ͎͎ͨͪͦͪ͊ͣͣͤͦͦ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͍ 

͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͻ ͫͭͪͯͭͯͪ͊͟ͻ ͙ ͍ ͙͍ͦͪͨͦͪ͊ͭͤͦͣ͟ ͔͎͔͔ͫͣͤͭ ͎ͣͦͯͭ ͋·ͭΈΥ 

¶ ͦ ͎͙ͪ͊ͤ;͔ͤͤ͊Ύ ͔ͨͦ͒͒ͪ͗͊͟Υ ͦ;͔ͤΈ ;͔͊ͫͭͦ ͍͙͔ͦͭͫͯͭͫͭ ͍͙͊͟͡ͺ͙ͼ͙͍ͪͦ͊ͤͤ·ͻ ͍͊͒ͪͦ͟ ͒͡Ύ 

͔ͭͻ͙ͤ;͔͚ͫͦ͟ ͔͙ͨͦ͒͒ͪ͗͟Σ ͙͘π͘ ͊ ;͔͎ͦ ͍͙͔ͦͤ͊ͭ͘͟ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭΈ ͙͔͒ͦͨͦͤͭ͡͡Έͤ·ͻ ͊ͭͪ͊ͭ͘ ͤ͊ ͦͨ͊ͭͯ͡ L¢π

͔ͫͨͼ͙͙͊ͫͭ͊͡Τ 

¶ ͫ ͦ͗ͤͦͫͭ͡Έ ͍͔͔͙ͤ͒ͪͤΎΥ ͍͔ͫͦ͋ͦ͒ͤͦ ͎͔ͨͪͦͪ͊ͣͣͤͦ ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͔ͣͦ͗ͭ ͋·ͭΈ ͔͔ͫͦ͗ͤ͡ ͍ ͍͔ͯͫͭ͊ͤͦ͟ 

͙ ͚͔ͤ͊ͫͭͪͦ͟Σ ͊ ͔ͭ͊͗͟ ͔ͣͦ͗ͭ ͋·ͭΈ ͔͍͔͙ͤͫͦͣͫͭͣͦ ͫ ͺ͙ͦͪͣ͊ͭ͊ͣ ͺ͚͍͊ͦ͡ ͎͙͒ͪͯͻ ͔͍ͤͫͦ͋ͦ͒ͤ·ͻ ͎ͨͪͦͪ͊ͣͣΤ 

͍͙͔ͦͤ͊ͭ͘͟ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭΈ ͍ ͙͔͒ͦͨͦͤͭ͡͡Έͤ·ͻ ͔ͪͫͯͪͫ͊ͻ ͙ ͎ͯͫͯ͊͡ͻ ͦͤͫͯ͟͡Έ͙͍͙ͭͪͦ͊ͤΎΤ 

¶ ͦ ͍͙͔ͭͫͯͭͫͭ ͎͙͚͊ͪ͊ͤͭΣ ͔͔͔͊ͪͨͤͤͦ͘͟͡ ͍ ͋ͦ͡Έ΄͙͍͔ͤͫͭ ά͍ͫͦ͋ͦ͒ͤ·ͻέ ͙͡ͼ͔͙͚ͤ͘Υ ͪ͊ͪ͊͋ͦͭ͘;͙͙͟ ͔ͤ 

͔ͤͫͯͭ ͍͔͍͔͙ͦͭͭͫͭͤͤͦͫͭ ͊͘ ͔ͨͦͭͤͼ͙͊͡Έͤ·͚ ͍͔ͪ͒Σ ͦͭͦͪ͟·͚ ͔ͣͦ͗ͭ ͔͙ͤ͊ͤͫͭ ͍ͫͦ͋ͦ͒ͤ͊Ύ ͎ͨͪͦͪ͊ͣͣ͊Φ 

оΦп ˿͍͔ͦ͋ͦ͒ͤͦ ˽˻ ͍ ͫͺ͔͔ͪ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ 

˽͔͔͙͍ͪͫͨͭ͟· ͍ͫͦ͋ͦ͒ͤ·ͻ ͎ͨͪͦͪ͊ͣͣ ͍ ͔ͭͻ͙ͤ;͔ͫͦͣ͟ ͙ L¢πͦ ͍͙͙͋ͪ͊ͦ͊ͤ͘ ͦ ;͔͍͙͒ͤ· ς ͔͍͔ͨͪͨͦ͒͊͊ͭ͡Έ 

͎͋͊ͦ͒͊ͪ͡Ύ ͙ͤ͊͡;͙Ό ͒ͦͫͭͯͨ͊ ͟ ͙ͫͻͦ͒ͤ·ͣ ͔ͭͫͭ͊ͣ͟ ͔ͣͦ͗ͭ ͫͦ͒͊ͭ͘Έ ͙͘ ͡Ό͚͋ͦ ͍͚ͫͦ͋ͦ͒ͤͦ ͎ͨͪͦͪ͊ͣͣ· 

ͯ;͔͔͋ͤͦ ͙͔ͨͦͫͦ͋ ͒͡Ύ ͎͙͍ͨͪͦͪ͊ͣͣͫͭͦΦ  

˻͒ͤ͊ͦ͟ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ͊Ύ ͨͦ͡Έ͊͘ ͔ͤ ͎͙ͦͪ͊ͤ;͙͍͔͊ͭͫΎ ͙ͫ͟͡Ό;͙͔ͭ͡Έͤͦ ͒ͦͫͭͯͨͤͦͫͭΈΌ ͙ͫͻ͎ͦ͒ͤͦͦ 

ͦ͒͊͟ ͎ͨͪͦͪ͊ͣͣΦ ˽͙ͪͤͼ͙ͨ ͫ ͍ͦ͋ͦ͒· ͔͙ͪ͊ͫͨͪͦͫͭͪ͊ͤͤΎ ͫͯ΅͔͍͔ͫͭͤͤͦ ͪ͊ͫ΄͙ͪΎ͔ͭ ͒ͦͫͭͯͨ ͟ ͎ͨͪͦͪ͊ͣͣͤͦͣͯ 

͔͔ͦ͋ͫͨ;͔͙ͤΌ ͙ ͒͡Ύ ͦ͋·;ͤ·ͻ ͡Ό͔͚͒Σ ͔ͤ ͍ͫΎ͊ͤͤ͘·ͻ ͫͦ ͫͺ͔͚ͪͦ ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡Σ ͙ 

͍ͨͦͦ͘͡Ύ͔ͭ ͫͯ΅͔͍͔ͫͭͤͤͦ ͙ͫͦͪ͊ͭͭ͟Έ ͪ͊ͫͻͦ͒· ͍͔͔͙͊͒ͤ͘ΎͣΣ ͫͭͪ͊͒͊Ό΅͙ͣ ͦͭ ͔ͤ͒ͦͫͭ͊ͭ͊͟ ͋Ό͔͒͗ͭ͊Σ ͭ͊͟ ͊͟͟ 

͙͙ͦͨ͟ ͋ͦ͡Έ΄͙͍ͤͫͭ͊ ͎ͨͪͦͪ͊ͣͣΣ ͪ͊ͫͨͪͦͫͭͪ͊ͤΎ͔ͣ·ͻ ͨͦ͒ ͍ͫͦ͋ͦ͒ͤ·͙ͣ ͙͡ͼ͔͙ͤ͘Ύ͙ͣΣ ͙ ͔͔ͦ͋ͫͨ;͙͍͊Ό΅͙ͻ 

ͫͻ͙͔ͦ͗Σ ͊ ͍ͦ ͎͙ͣͤͦͻ ͫͯ͡;͊Ύͻ ͙ ͔͔͋ͦ͡ ΄͙͙͔ͪͦ͟ ͺͯͤ͟ͼ͙ͦͤ͊͡Έͤ·͔ ͍͙ͦͣͦ͗ͤͦͫͭ͘Σ ͣͦ͗ͤͦ ͙͔͙ͨͪͦ͋ͪͫͭ 

͔͋ͫͨ͊ͭͤͦ͡ ͙͙͡ ͎ͦͪ͊͒ͦ͘ ͔͒΄͔͍͔͡Φ ͚́͊ͦ͟ ͔͔ͨͪͻͦ͒ ͍͙ͨͦͦͭ͘͡ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͣ ͯ;͔͔͙ͪ͗͒ͤΎͣ ͚͙ͦ͋ͦͭͫΈ 

͔͋͘ ͦͨ͊ͭ͡· ͎͒ͦͪͦͦͫͭͦΎ΅͙ͻ ͔͍ͤͫͦ͋ͦ͒ͤ·ͻ ͎ͨͪͦͪ͊ͣͣ ͙ ͔͋͘ ͙͍ͪͫͦ͟ ͤ͊ͪͯ΄͔͙ͤΎ ͊ͦͤ͊͘͟ ͍͔͍͙͔ͫ͒ͫͭ͡ 

͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͔͙ͤ͡ͼ͔͙͍͎ͤͪͦ͊ͤͤͦͦ͘ ˽˻ όά͙͍ͨͪ͊ͭͫͭ͊έύΦ  

́͊͟Σ ͍ ͦͤ͟ͼ͔ нлмф ͎ͦ͒͊ ͙ͦͣͨ͊ͤ͟Ύ ζˣ͊͊͘͡Έͭ ˿˽˻η ͫͦͦ͋΅͔͊ͭ ͦ ͍͔ͨͦͫͭ͊͟ мн ͭ·ͫΎ; ͙͚ͦͨ͟ ˻˿ ζˢ͡Έͭ 

͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘η ͙͔ͨͪͣͪͤͦ ͍ слл ͙͚͙ͪͦͫͫͫ͟ͻ ΄ͦ͟͡Σ ͍͍ͯͦ͘Σ ͨͪͦͺͯ;͙͙͡΅ ͙ ͯ;͔͔͙͚ͪ͗͒ͤ ͍͙͒ͦͨͦ͋ͪ͊ͦ͊ͤ͘Ύ 

ώмпϐΦ ˤ ͙͙͙͍͒ͫͭͪ͋ͯͭ ͍ͻ͙ͦ͒ͭ ͤ͊͋ͦͪ ͍ͫͦ͋ͦ͒ͤ·ͻ ͙ͨͪ͊͒ͤ͟͡·ͻ ͎ͨͪͦͪ͊ͣͣΣ ͙ͭ͊͟ͻ ͊͟͟ ͍͔͋π͋ ͔ͪ͊ͯͪ͘ /ƘǊƻƳǳƛƳΣ 

ͦͺ͙ͫͤ·͚ ͔ͨ͊ͭ͟ [ƛōǊŜƻŦŦƛŎŜΣ ͔ͪ͒͊ͭͦͪ͟· ͍͚ͪ͊ͫͭͪͦͦ ͙ ͍͔͚ͭͦͪͦͤͦ͟ ͎ͪ͊ͺ͙͙͟ DLat ͙ LƴƪǎŎŀǇŜ 

͍͔͍͔ͫͦͦͭͭͫͭͤͤͦΣ ͙͔͒͊ͭ͘͡Έͫ͊͟Ύ ͎ͨͪͦͪ͊ͣͣ͊ {ŎǊƛōǳǎ ͙ ͔͍ͣͤͦ͗ͫͭͦ ͎͙͒ͪͯͻ ͔ͫͨͼ͙͙͙͍͊ͪͦ͊ͤͤ͘͡·ͻ 

͙͔͍ͤͫͭͪͯͣͤͭͦΦ ˸͎͙͔ͤͦ ΄ͦ͟͡· ͙ͣͪ͊ ͔ͭ͊͗͟ ͔ͯ͗ ͒ͦͫͭ͊ͭͦ;ͤͦ ͔ͯͫͨ΄ͤͦ ͙͔ͨͪͣͤΎΌͭ ͍͔ͫͦ͋ͦ͒ͤͦ 

͎͔ͨͪͦͪ͊ͣͣͤͦ ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͍ ͯ;͔͋ͤͦͣ ͨͪͦͼ͔͔ͫͫΦ ˹͊ ͙͔͔ͨͪͣͪ ˣ͙͙͙ͪ͊͘͡Σ ˮ͙͙ͤ͒Σ ˮ͙͙ͫͨ͊ͤΣ ˮ͙͙ͭ͊͡Σ 

˥͔͙͙ͪͣ͊ͤΣ ̅ͪ͊ͤͼ͙͙ ͙ ˤ͔͙͙͙͙ͦ͋ͪͭ͊ͤ͟͡ ͣͦ͗ͤͦ ͔͙ͨͪͦͫ͒ͭ͡Έ ͦ͋΅ͯΌ ͔͔ͭͤ͒ͤͼ͙Ό ͙͎ͣͪ͊ͼ͙͙ 

͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ ͯ;͔͔͙͚ͪ͗͒ͤ ͤ͊ ˻˿ [ƛƴǳȄΦ  

˻͔ͫͦ͋ͦ ͔ͣͫͭͦ ͔͙ͫͪ͒ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έ͎ͤͦͦ ͍͎ͫͦ͋ͦ͒ͤͦͦ ˽˻ ͙͊ͤͣ͊͘Όͭ ͔ͫͪ͒· ͙ͪ͊ͪ͊͋ͦͭ͘͟ ͙ ͭͪ͊ͤͫ͡Ύͭͦͪ· 

͒͡Ύ Ύ͘·͍ͦ͟ /κ˿ ҌҌΣ WŀǾŀΣ WŀǾŀ{ŎǊƛǇǘΣ tȅǘƘƻƴ ͙ tItΣ ͨͦͫͦ͟͡Έͯ͟ Ήͭͦ ͫ͊ͣ·͔ ͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤ·͔ Ύ͘·͙͟ 

͎͙͍͙ͨͪͦͪ͊ͣͣͪͦ͊ͤΎ ͒͡Ύ ͙͙ͤ͊ͨͫ͊ͤΎ ͍͎ͫͦ͋ͦ͒ͤͦͦ ͎͎ͨͪͦͪ͊ͣͣͤͦͦ ͔͔ͦ͋ͫͨ;͔͙ͤΎΥ 
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˾͙ͫͯͤͦ͟ н ς ˿͊ͣ·͔ ͙ͫͨͦ͡Έ͔ͯͣ͘·͔ Ύ͘·͙͟ ͎͙͍͙ͨͪͦͪ͊ͣͣͪͦ͊ͤΎ ͒͡Ύ ͙͙ͤ͊ͨͫ͊ͤΎ ͍͎ͫͦ͋ͦ͒ͤͦͦ ˽˻ ͍ DƛǘIǳō 

ˮͫͭͦ;͙ͤ͟Υ ƘǘǘǇǎΥκκƻŎǘƻǾŜǊǎŜΦƎƛǘƘǳōΦŎƻƳκнлннκǘƻǇπǇǊƻƎǊŀƳƳƛƴƎπƭŀƴƎǳŀƎŜǎ   

 

˻͒ͤ͊ͦ͟ ͍ ͤ͊ͫͭͦΎ΅͔͔ ͍͔ͪͣΎ ͙͍͊ͭͤͦͣͯ͟ ͙͔͔͙ͨͪͣͤͤΌ ͍͎ͫͦ͋ͦ͒ͤͦͦ ͎͎ͨͪͦͪ͊ͣͣͤͦͦ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͍ 

˾͙͙ͦͫͫ ͍ ͫͺ͔͔ͪ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ͔ͣ΄͔͊ͭ ͪΎ͒ ͺ͍͊ͭͦͪͦ͟Σ ͍ͦͫͤͦͤ·͔ ͙͘ ͦͭͦͪ͟·ͻ ͙͍͔͔ͨͪ͒ͤ· ͙͔ͤ͗Υ 

¶ ͔͔͔ͣ͒ͤͤͦ͡ ͤ͊ͪ͊΅͙͍͙͔͊ͤ ͙ͦ͟͡;͔͍ͫͭ͊ ͯ;͔͋ͤ·ͻ ͙͚ͨͦͫͦ͋ ͙ ͍ͯͪͫͦ͟ ͨͦ ͍ͫͦ͋ͦ͒ͤ·ͣ ͎ͨͪͦͪ͊ͣͣ͊ͣ ͍ 

΄ͦ͊͟͡ͻ ͙ ͍ͯ͊͘ͻΤ 

¶ ͔͔͔ͤͦ͋ͫͨ;͔ͤͤͦͫͭΈ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ ͯ;͔͔͙͚ͪ͗͒ͤ ͔͙ͪͫͯͪͫ͊ͣ ͨͦ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͍ͯͪͫͦ͟ 

͍ͨͦ·΄͔͙ͤΎ ͍͙͊͟͡ͺ͙͊͟ͼ͙͙ ͔͍͔͔͚ͨͪͨͦ͒͊͊ͭ͡ ͍ ͙ͦ͋͊ͫͭ͡ ͍͎ͫͦ͋ͦ͒ͤͦͦ ͎͎ͨͪͦͪ͊ͣͣͤͦͦ ͔͔ͦ͋ͫͨ;͔͙ͤΎΤ 

¶ ͍͙͔ͦͭͫͯͭͫͭ ;͔͙ͭ͟ͻ ͔͎͙͚ͫͭͪ͊ͭ ͨͦ ͍͔͔͙ͤ͒ͪͤΌ ͍͎ͫͦ͋ͦ͒ͤͦͦ ͎͎ͨͪͦͪ͊ͣͣͤͦͦ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͫͦ ͫͭͦͪͦͤ· 

͍·΄͔ͫͭͦΎ΅͙ͻ ͎͍ͦͪ͊ͤͦΦ 

ˤ ͼ͔ͦͣ͡Σ ͔ͤͫͣͦͭͪΎ ͤ͊ ͍·΄͔͔͔ͨͪ;͙͔ͫͤͤ͡·͔ ͔ͨͪͨΎ͍͙ͭͫͭΎ ͔͔͙͍ͨͪͫͨͭ͟· ͍͎ͫͦ͋ͦ͒ͤͦͦ ͎͎ͨͪͦͪ͊ͣͣͤͦͦ 

͔͔ͦ͋ͫͨ;͔͙ͤΎ ͍ ͍͙͙ͦ͋ͪ͊ͦ͊ͤ͘ ͦ;͔ͤΈ ͙͍͔͔ͨͪ͊ͭ͟͡͡Έͤ·Σ ͙ ͔͎ͦ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͔ͣͦ͗ͭ ͔͍͙ͨͪ͒ͦͫͭ͊ͭΈ ͎ͦͪ͊͒ͦ͘ 

͋ͦ ͡Έ΄͔ ͔͙ͨͪͣͯ΅͔͍ͫͭ ͒͡Ύ ͔͍͔͔͚ͨͪͨͦ͒͊͊ͭ͡ ͙ ͔͍ͫͭͯ͒ͤͭͦ ͍ ͋ͯ͒ͯ΅͔ͣΦ 

 

оΦр ˿͍͔ͦ͋ͦ͒ͤͦ ˽˻ ͤ͊ ͒ͦͣ͊΄͙ͤͻ ͚͍ͯͫͭͪͦͫͭ͊ͻ 

˩΅͖ ͫ ͦͤ͟ͼ͊ ͍͒͊͒ͼ͎͊ͭͦͦ ͍͔͊͟ ͔͍͔ͤͫͦ͋ͦ͒ͤͦ ͎͔ͨͪͦͪ͊ͣͣͤͦ ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͨͦͯ͡;͙ͦ͡ ΄͙͔ͪͦͦ͟ 

͔͙͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤ ͍ ͔͎͔ͫͣͤͭ͊ͻ ͒ͦͣ͊΄͔͎ͤͦ ͙ άͦͺ͙͎ͫͤͦͦέ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘ΎΦ ́͊͟Σ ͙͔ͤ͊ͨͪͣͪΣ ͤ͊ ͔ͣͦͣͤͭ 

ͣ͊ͪͭ͊ нлно ͎ͦ͒͊ ͋ͦ͡Έ΄͙͍ͤͫͭͦ ͔ͨͪͫͦͤ͊͡Έͤ·ͻ ͦͣͨ͟ΈΌ͔͍ͭͪͦ ͪ͊͋ͦͭ͊Όͭ ͨͦ͒ ͍͔͙͔ͯͨͪ͊ͤͣ͡ ͔͍͚ͤͫͦ͋ͦ͒ͤͦ 

˻˿ ²ƛƴŘƻǿǎ ͙ aŀŎh{Σ ͙͡΄Έ ͦͦͦ͟͡ н҈ π ͤ͊ ͙ͪ͊͘͡;ͤ·ͻ ͙͙͙͍͒ͫͭͪ͋ͯͭ͊ͻ Db¦κ[ƛƴǳȄΥ 

͙́͊͋͡ͼ͊ ƴ 

˽ͦͨͯ͡ΎͪͤͦͫͭΈ ͔ͦͨͪ͊ͼ͙ͦͤͤ·ͻ ͙͔ͫͫͭͣ ͤ͊ ͔ͨͪͫͦͤ͊͡Έͤ·ͻ ͦͣͨ͟ΈΌ͔ͭͪ͊ͻ 

˻͔ͨͪ͊ͼ͙ͦͤͤ͊Ύ ͙͔ͫͫͭͣ͊ ˽ͪͦͼ͔ͤͭ 

²ƛƴŘƻǿǎ урΦло҈ 

aŀŎ h{ ммΦпф҈ 

[ƛƴǳȄ мΦфо҈ 

/ƘǊƻƳŜ h{ мΦлс҈ 

˨͎͔ͪͯͦ лΦпф҈ 

.{5 лΦлл҈ 

ˮͫͭͦ;͙ͤ͟Υ ƘǘǘǇǎΥκκǿǿǿΦƴŜǘƳŀǊƪŜǘǎƘŀǊŜΦŎƻƳκƻǇŜǊŀǘƛƴƎπǎȅǎǘŜƳπƳŀǊƪŜǘπǎƘŀǊŜΦŀǎǇȄ 

https://octoverse.github.com/2022/top-programming-languages
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˴ ͙ͭ͊ͣ͟ ͼ͙ͺͪ͊ͣ ͙͋͊͘͟͡ ͙ ͒ͦ͡Ύ ͔͍ͤͫͦ͋ͦ͒ͤ·ͻ ͍͋͊ͦ͘·ͻ ͙ͨͪ͊͒ͤ͟͡·ͻ ͎ͨͪͦͪ͊ͣͣ ͒͡Ύ ͦͣͨ͟ΈΌ͔͍ͭͪͦΥ 

͙͙͙͔ͨͪ͋ͭ͘͡͡Έͤͦ тр҈ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡ ˽˴ ͨͦ͡Έͯ͘ΌͭͫΎ ͔͍ͤͫͦ͋ͦ͒ͤ·ͣ ͔͋ͪ͊ͯͪͦͣ͘ DƻƻƎƭŜ /ƘǊƻƳŜΣ моΣт҈ π 

aƛŎǊƻǎƻŦǘ 9ŘƎŜΣ ͙ ͙͡΄Έ пΣуо ҈ π ͍ͫͦ͋ͦ͒ͤ·ͣ ͔͋ͪ͊ͯͪͦͣ͘ aƻȊƛƭƭŀ CƛǊŜŦƻȄΥ 

͙́͊͋͡ͼ͊ ƴ 

˽ͦͨͯ͡ΎͪͤͦͫͭΈ ͍͔͋π͋ ͔͍ͪ͊ͯͪͦ͘ ͤ͊ ͔ͨͪͫͦͤ͊͡Έͤ·ͻ ͦͣͨ͟ΈΌ͔ͭͪ͊ͻ 

ˣ͔ͪ͊ͯͪ͘ ˽ͪͦͼ͔ͤͭ 

DƻƻƎƭŜ /ƘǊƻƳŜ тпΦнм҈ 

9ŘƎŜ моΦтм҈ 

CƛǊŜŦƻȄ пΦуо҈ 

{ŀŦŀǊƛ оΦнс҈ 

¸ŀƴŘŜȄ лΦфл҈ 

hǇŜǊŀ лΦту҈ 

 

ˮͫͭͦ;͙ͤ͟Υ ƘǘǘǇǎΥκκǿǿǿΦƴŜǘƳŀǊƪŜǘǎƘŀǊŜΦŎƻƳκōǊƻǿǎŜǊπƳŀǊƪŜǘπǎƘŀǊŜΦŀǎǇȄ 

 

˽ͦ ͦͼ͔͔ͤ͟ 5ƻŎǳƳŜƴǘ CƻǳƴŘŀǘƛƻƴΣ ͍ нлму ͎ͦ͒ͯ ͍ͦ ͍͔ͫͣ ͙͔ͣͪ ͤ͊ͫ;͙ͭ·͍͔͊ͭͫΎ нлл ͙͙͍ͣͦͤͦ͡͡ 

͙͍͊ͭͤ͟·ͻ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡ [ƛōǊŜhŦŦƛŎŜΣ ͔͙ͫͪ͒ ͦͭͦͪ͟·ͻ нр҈ π ͫ ͔ͭͯ͒ͤͭ·Σ ͊ мл҈ π ͨ ͦ͡Έ͍͔͙ͦ͊ͭ͘͡ Db¦κ[ƛƴǳȄΦ 

˨͡Ύ ͍͔͙ͫͪ͊ͤͤΎΣ ͍͔͚ͫͤͦ нлнм ͎ͦ͒͊ ͔ͨ͊ͭ͟ aƛŎǊƻǎƻŦǘ hŦŦƛŎŜ ͙ͫͨͦ͡Έ͍͙ͦ͊͘͡ ͦͦͦ͟͡ ͙͙ͣ͊ͪ͒͊͡͡ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡Φ  

˴͊͟ ͍͙͒ͤͦ ͙͘ ͙͙͙ͫͭ͊ͭͫͭ͟Σ ͨͦͨͯ͡ΎͪͤͦͫͭΈ ͙͔͎ͨͪͦͨͪͭ͊ͪͤͦͦ ͎͎ͨͪͦͪ͊ͣͣͤͦͦ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͚͔ͪ͊ͤ͟ 

͍͔͙͊͟͡Σ ͙ ͋ͦ͡Έ΄͙͍ͤͫͭͦ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡ ͨͪͦͫͭͦ ͔ͤ ͔ͤ͊ͭ͘ ͦ ͫͯ΅͔͍͍͙͙ͫͭͦ͊ͤ ͎͙͒ͪͯͻ ͎ͨͪͦͪ͊ͣͣΣ ͔ͪͦͣ͟ ͔ͭͻΣ 

ͫ ͦͭͦͪ͟·͙ͣ ͪ͊͋ͦͭ͊Όͭ ͍ ͒͊ͤͤ·͚ ͔ͣͦͣͤͭΦ ˴ͦͤͺͦͪͣͤͦͫͭΈ ͣ·΄͔͙ͤ͡Ύ ͎͙ͣͤͦͻ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡ ͦͣͨ͟ΈΌ͔͍ͭͪͦ 

͊͘͟͡Ό;͔͊ͭͫΎ ͍ ͙ͫͨͦ͡Έ͍͙͙ͦ͊ͤ͘ ͎ͨͪͦͪ͊ͣͣͤ·ͻ ͍ͨͪͦ͒ͯͭͦ͟ ͔͙ͨͪͣͯ΅͔͍͔ͫͭͤͤͦ ͙͍͔ͫͭͤ͘·ͻ ͙͍͙͔͔͚ͨͪͦͦ͒ͭ͘͡ 

͎ͨͪͦͪ͊ͣͣΦ 

͔́͊͗͟ ͊͘;͊ͫͭͯΌ ͍͔ͫ ͦͣͨ͟ΈΌ͔ͭͪ·Σ ͍͔ͨͪͦ͒͊͊ͣ·͔ ͍ ͎͙ͣ͊͊ͤ͊͘ͻΣ ͍ͨͦͫͭ͊͡ΎΌͭͫΎ ͙͔ͣͤͤͦ ͫ 

͔͍ͤͫͦ͋ͦ͒ͤ·͙ͣ ˻˿ ό͙͔ͤ͊ͨͪͣͪΣ ²ƛƴŘƻǿǎύΦ ͍̂ͫͭ͊ͤͦ͊͟ ͍ͫͦ͋ͦ͒ͤ·ͻ ͔ͦͨͪ͊ͼ͙ͦͤͤ·ͻ ͙͔ͫͫͭͣ ͙͙͡ ͎͙͒ͪͯͻ 

͙ͨͪ͊͒ͤ͟͡·ͻ ͎ͨͪͦͪ͊ͣͣ ͤ͊ ͙͔ͭ͊͟ ͦͣͨ͟ΈΌ͔ͭͪ· ͔ͣͦ͗ͭ ͍·͍͊ͭ͘Έ ͙ͭͪͯ͒ͤͦͫͭ ͯ ͔ͦͤ͟;ͤ·ͻ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡Φ 

ˤ͍͒ͦ͋͊ͦ͟Σ ͨͦ͡Έ͍͔͙ͦ͊ͭ͘͡Σ ͔ͦͫͦ͋ͤͤͦ ͙͍ͨͪ·͟΄͙͔ ͟ ͔͔͔ͦͨͪ͒ͤͤͦͣͯ͡ ͺͯͤ͟ͼ͙ͦͤ͊ͯ͡ ͍ ͙͔ͨͪͦͨͪͭ͊ͪͤ·ͻ 

͎ͨͪͦͪ͊ͣͣ͊ͻΣ ͎ͣͦͯͭ ͔ͤ ͚͙ͤ͊ͭ ͔͎ͦ ͍ ͍ͫͦ͋ͦ͒ͤ·ͻ ͎͊ͤ͊ͦ͊͡ͻΦ ˮ͔ͤͭͪͺ͔͚ͫ ͔ͤͦͭͦͪ͟·ͻ ͍ͫͦ͋ͦ͒ͤ·ͻ ͙͔͙͚ͨͪͦ͗ͤ͡ 

͔ͣͦ͗ͭ ͙ͫ͡Έͤͦ ͙ͦͭ͡;͊ͭΈͫΎ ͦͭ ͎ͭͦͦΣ ͟ ;͔ͣͯ ͙͍ͨͪ·͙͟͡ ͨͦ͡Έ͍͔͙ͦ͊ͭ͘͡Σ ͙ ͔ͣͦ͗ͭ ͋·ͭΈ ͔ͤ ͦ;͔ͤΈ ͯ͒ͦ͋ͤ·ͣ ͒͡Ύ 

͍͙ͤͦ;͍ͦ͟Φ ˹͔͔ͦͭͦͪͦ͟ ͔͍͔ͤͫͦ͋ͦ͒ͤͦ ͔ͦͣͣͪ͟;͔͔ͫͦ͟ ˽˻Σ ͔ͣͦ͗ͭ ͔ͤ ͙͔ͣͭΈ ͍͙ͫͪ͊ͤͣ·ͻ ͊͡Έ͔͙͍ͭͪͤ͊ͭΦ ˽͔͔ͪ͗͒ 

͍͔͎ͫͦ ͙͔ͭ͊͟ ͎ͨͪͦͪ͊ͣͣͤ·͔ ͔͍ͫͪ͒ͫͭ͊ ͍ͫΎ͊ͤ͘· ͫͦ ͚ͫͦ͗ͤͦ͡Σ ͔ͯͦͫͨ͘͟ͼ͙͙͙͍͚͊ͪͦ͊ͤͤͦ͘͡Σ 

͍·ͫͦͦͦͨ͊͟͡;͙͍͔͚͊ͣͦ ͚ͪ͊͋ͦͭͦΣ ͚ͭ͊ͦ͟ ͊͟͟ ͙͔͔͔ͤ͗ͤͪͤͦ ͔͙͍͙͔ͨͪͦͭͪͦ͊ͤ͟Σ ͺͦͭͦͦ͋ͪ͊͋ͦͭ͊͟Σ ͙͚͒͊ͤ͘ ͙ ͭΦ͒Φ 

˿͙͔ͦ͒͊ͤ͘ ͎ͨͪͦͪ͊ͣͣ·Σ ͙͚͋ͦ͘͟͡ ͨͦ ͙ͫͦ͗ͤͦͫͭ͡ ͙ ͊͟;͔͍ͫͭͯ ͟ ͙͍͔ͫͭͤ͘·ͣ ͙͔ͨͪͦͨͪͭ͊ͪͤ·ͣ ͫͭ͊ͤ͒͊ͪͭ͊ͣ ς 

͚͔ͪ͊ͤ͟ ͔ͭͪͯ͒ͦͣ͊͟Ύ ͊͒͊͘;͊Φ ˽ͦ Ή͚ͭͦ ͙ͨͪ;͙͔ͤ ͒͊ͤͤ·͚ ͎ͪͯ͟ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡ ͔ͤ ͍͔͎ͫ͒͊ ͔ͣͦ͗ͭ ͚͙ͤ͊ͭ 

ͨͦ͒ͻͦ͒Ύ΅͙͚ ͍ͫͦ͋ͦ͒ͤ·͚ ͨͪͦ͒ͯͭ͟Φ ˨͎ͪͯ͊Ύ ͦ͋͊ͫͭ͡Έ ς Ήͭͦ ͎͔ͨͪͦͪ͊ͣͣͤͦ ͔͔ͦ͋ͫͨ;͔͙͔ͤΣ ͎͔͒ ͒ͦ͡Ύ ͪ͊͋ͦͭ· 

͎͙͍ͨͪͦͪ͊ͣͣͫͭͦ ͔ͣͤΈ΄͔ ͨ ͦ ͍͔͙ͫͪ͊ͤͤΌ ͫ ͙͚͔͙͒͊ͤͪ͊ͣ͘ ͙ ͔͙ͪ͒͊ͭͦͪ͊ͣ͟Φ ͙͙́͊ͣ͟ ͙͔͙ͨͪͦ͗ͤ͡Ύ͙ͣ ͎ͣͦͯͭ 

͋·ͭΈ ͋ͦ͡Έ΄͙͍ͤͫͭͦ ͦͣͨ͟ΈΌ͔ͭͪͤ·ͻ ͙͎ͪΣ ͍͔͍ͫͭͦ͟Σ ͎ͨͪͦͪ͊ͣͣ ͒͡Ύ ͫͣ͊ͪͭͺ͍ͦͤͦΣ Ή͔ͭͪͦͤͤ͟͡·ͻ ͍͔͚ͫͦ͊ͪ͡ ͙ 

ͭΦ͒ΦΦ ˿͙ͭͦͭ ͔ͭ͊͗͟ ͔͙ͦͭͣͭͭΈΣ ;ͭͦ ͙͍͊ͭͤͦ͟ ͍͙͍ͪ͊͊͘Ό΅͊ΎͫΎ ͦ͋͊ͫͭ͡ΈΣ ͍ͫΎ͊ͤͤ͊͘Ύ ͫ ͣ͊΄͙ͤͤ·ͣ ͦ͋ͯ;͔͙͔ͤͣ 

όͤ ͙͔͊ͨͪͣͪΣ ͔͚ͤͪͦͤͤ·͔ ͔͙ͫͭΣ ͙͍͔ͫͯͫͫͭͤͤ͟·͚ ͙͔͔ͤͭͭ͟͡͡Σ ͣ͊΄͙ͤͤ·͚ ͔͔͍ͨͪͦ͒Σ ͍͙͔ͪ͊ͫͨͦͤ͊͊ͤ͘ ͪ ͔;͙ύΣ 

͔ͭ͊͗͟ ͙͎ͣ͊ͦͨͪͦ͒ͤ͊͡ ͒͡Ύ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͦͭͪ͟·ͭ·ͻΣ ͦ͋΅͔͙ͨͪͤΎͭ·ͻ ͍ͫͭ͊ͤ͒͊ͪͭͦΦ ˨͡Ύ ͚͒͊ͤͤͦ ͪ͊͋ͦͭ· 

͊͘;͊ͫͭͯΌ ͔͔ͭͪ͋ͯͭͫΎ ͙͔ͣͤͤͦ ͪͯ;ͤ͊Ύ ͦ͋ͪ͊͋ͦͭ͊͟ ͋ͦ͡Έ΄͎ͦͦ ͙ͦ͟͡;͔͍ͫͭ͊ ͒͊ͤͤ·ͻ ͙ ͙ͯͤ͊͟͡Έͤ·͔ ͎͙͊ͦͪͭͣ͡·Φ 

˹͔͊ͦͤ͟ͼΣ ͒͡Ύ ͊ ͎ͨͨ͊ͪ͊ͭͤͦͦ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͍  ͦͭͪ͊ͫ͡ΎͻΣ ͎͔͒ ͎͍͔ͦͫͨͦ͒ͫͭͯͭ ͙͡΄Έ ͔ͤͫͦ͟͡Έͦ͟ 

͙͍͙͔͔͚ͨͪͦͦ͒ͭ͘͡Σ ͍ ͍ͫͦ͋ͦ͒ͤͦͣ ͔͒ͦͫͭͯͨ ;͊ͫͭͦ ͍ͦͭͫͯͭͫͭͯΌͭ ͔ͤ ͭͦ͡Έͦ͟ ͚͍͔͒ͪ͊ͪ·Σ ͤͦ ͔͒͊͗ ͔ͫͨͼ͙ͺ͙͊͟ͼ͙͙ 

ώмсϐΦ 
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оΦс ˽ͪͦ;͙͔ ͺ͊ͭͦͪ͟· ͔͙͍͙ͫ͒ͪ͗͊ͤΎ 

ˤ·͔ͫͦͦ͟ ͙͔ͪ͊ͤͦͦ͋ͪ͊͘͘ ͍ͫͦ͋ͦ͒ͤ·ͻ ͙͡ͼ͔͙͚ͤ͘ ͙ ͙ͻ ͍ͦͣͦ͗ͤ͘·͔ ͔͍͔͙͙ͤͫͦͣͫͭͣͦͫͭ ͔ͭ͊͗͟ ͎ͣͦͯͭ 

ͦ͊͘͟·͍͊ͭΈ ͙ͦͭͪͼ͔͊ͭ͡Έ͔ͤͦ ͍͙͡Ύ͙͔ͤ ͤ͊ ͍͙͙͔ͪ͊ͭ͘ ͪ·ͤ͊͟ ͍͎ͫͦ͋ͦ͒ͤͦͦ ͎͎ͨͪͦͪ͊ͣͣͤͦͦ ͔͔ͦ͋ͫͨ;͔͙ͤΎΦ  

˽ͦ͡Έ͍͔͙ͦ͊ͭ͘͡Σ ͙͍ͨͪͦ͗͊Ό΅͙͔ ͍ ͫͭͪ͊ͤ͊ͻΣ ͎͔͒ ͔͍͙͍͔ͤ͊ͭͦͪͦ͊ͤͤͦ͘ ͔͙͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤ 

͙͔͎ͨͪͦͨͪͭ͊ͪͤͦͦ ͎͎ͨͪͦͪ͊ͣͣͤͦͦ ͎͎ͨͪͦͪ͊ͣͣͤͦͦ ͔͔ͦ͋ͫͨ;͔͙ͤΎ όά͙͍ͨͪ͊ͭͫͭͦέύ Ύ͍͡Ύ͔ͭͫΎ ͦ͋·͔͒ͤͤͦͫͭΈΌΣ ͔ͤ 

͍͙͒Ύͭ ͒͡Ύ ͔ͫ͋Ύ ͙͙ͤ͊͟͟ͻ ͔͙ͨͪͣͯ΅͔͍ͫͭ ͍ ͔ͭͪ͊ͭ ͍͔͔͙ͪͣͤ ͤ͊ ͙ͯ͘;͔͙͔ͤ ͍ͫͦ͋ͦ͒ͤ·ͻ ͎͍͊ͤ͊ͦͦ͡ ͙͍ͨͪ·;ͤ·ͻ ͙ͣ 

͙͔ͨͪͦͨͪͭ͊ͪͤ·ͻ ͙͔͙͚ͨͪͦ͗ͤ͡Φ 

͔́ͣ ͔ͤ ͔͔͔ͣͤ ͍͔ͫͦ͋ͦ͒ͤͦ ͎͔ͨͪͦͪ͊ͣͣͤͦ ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͤ͊ ͒ͦͣ͊΄͙ͤͻ ͦͣͨ͟ΈΌ͔ͭͪ͊ͻ ͔ͨͪͦ͒ͦ͗͊ͭ͡ 

͔͔ͣ͒ͤͤͦ͡ ͙ͪ͊ͫͭ ͍ ͨͦͨͯ͡Ύ͙ͪͤͦͫͭΣ ͨͦͫͦ͟͡Έͯ͟ ͨͦ͡Έ͍͔͙ͦ͊ͭ͘͡ ͍͔ͫ ͋ͦ͡Έ΄͔ ͦͫͦͤ͊͘Όͭ ͔͎ͦ ͙ͨͪ͊ͭ͟;͔͙͔ͫ͟ 

͔͙ͨͪͣͯ΅͔͍ͫͭ͊ ͍ ͔ͨ͊ͤ͡ Ή͙͙ͦͤͦͣ͟ ͔͔͎͒ͤΣ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ͙ ͎͙͙͋ͦͫͭ͟Φ 

́͊͟Σ ͦͨͪͦͫ· ͪ͊ͪ͊͋ͦͭ͘;͙͍ͦ͟ ͤ͊ {ǘŀŎƪhǾŜǊŦƭƻǿΣ ͚ͦ͒ͤͦ ͙͘ ͫ͊ͣ·ͻ ͨͦͨͯ͡Ύͪͤ·ͻ ͙͔ͫͫͭͣ ͍͍ͦͨͪͦͫͦ ͙ 

͍͔͍ͦͭͭͦ ͦ ͎͙͍͙͙ͨͪͦͪ͊ͣͣͪͦ͊ͤΣ ͨͦ͊͘͟·͍͊Όͭ ͙ͫͭ͊͋͡Έͤ·͚ ͪͦͫͭ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡ Db¦κ[ƛƴǳȄ ͘ ͊ ͔͙͔ͨͦͫ͒ͤ͡ 

ͨΎͭΈ ͔ͭ͡Φ ˿ нлму ͨͦ нлнн ͎ͦ͒͊ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͚͒͊ͤͤͦ ˻˿ ͙͎͒ͦͫͭ͊ͦ͡ ноΣн҈Σ нрΣс҈Σ нсΣс҈ нрΣо҈ ͙ плΣно҈ 

͍͔͍͔ͫͦͦͭͭͫͭͤͤͦ ώмтϐΦ 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

˾͙ͫͯͤͦ͟ о ς ˨͙͙ͤ͊ͣ͊͟ ͪͦͫͭ͊ ͙ͦ͟͡;͔͍ͫͭ͊ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡ ͙ͣͦ͋͡Έͤ·ͻ ͔ͦͨͪ͊ͼ͙ͦͤͤ·ͻ ͙͔ͫͫͭͣ 

ˮͫͭͦ;͙ͤ͟Υ ƘǘǘǇǎΥκκǿǿǿΦǎǘŀǘƛǎǘŀΦŎƻƳκǎǘŀǘƛǎǘƛŎǎκнтнсфуκƎƭƻōŀƭπƳŀǊƪŜǘπǎƘŀǊŜπƘŜƭŘπōȅπƳƻōƛƭŜπ

ƻǇŜǊŀǘƛƴƎπǎȅǎǘŜƳǎπǎƛƴŎŜπнллфκ 

 

˿ нллф ͨͦ нлнн ͎ͦ͒ ͔ͭ͊͗͟ ͣͦ͗ͤͦ ͤ͊͋͡Ό͒͊ͭΈ ͔͙͔ͫͭͪͣͭ͡Έͤ·͚ ͪͦͫͭ ͙ͦ͟͡;͔͍ͫͭ͊ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡ ˻˿ 

!ƴŘǊƻƛŘΣ ͋ͦ͡Έ΄͊Ύ ;͊ͫͭΈ ͔͍ͦͣͨͦͤͤͭͦ͟ ͚ͦͭͦͪͦ͟ ͪ͊ͫͨͪͦͫͭͪ͊ͤΎ͔ͭͫΎ ͨͦ͒ ͍ͫͦ͋ͦ͒ͤ·͙ͣ ͙͡ͼ͔͙ͤ͘Ύ͙ͣΦ ˹͊ 

͔͎ͫͦ͒ͤΎ΄͙͚ͤ ͔͒ͤΈ ͦͦͦ͟͡ тл҈ ͍͔ͫͻ ͍͔ͨͪͦ͒͊͊ͣ·ͻ ͫͣ͊ͪͭͺ͍ͦͤͦ ͍ͨͦͫͭ͊͡ΎΌͭͫΎ ͫ !ƴŘǊƻƛŘΣ ͊ ͔͖ ͙͙͊ͯ͒ͭͦͪΎ 

͍ͫͦͫͭ͊͡Ύ͔ͭ ͦͦͦ͟͡ нΣр ͙͙ͣ͊ͪ͒͊͡͡ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡Φ 

оΦт ˽ͪͦ;͙͔ ͎͙͋͊ͦͨͪ͡Ύ͍ͭͫͭͯΌ΅͙͔ ͺ͊ͭͦͪ͟·  

˾ͦͫͭͯ ͪ·ͤ͊͟ ͍͎ͫͦ͋ͦ͒ͤͦͦ ͎͎ͨͪͦͪ͊ͣͣͤͦͦ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͍ ͼ͔ͦͣ͡ ͔ͭ͊͗͟ ͍ͦ ͎ͣͤͦͦͣ ͎͙͋͊ͦͨͪ͡Ύ͍͔ͭͫͭͯͭ 

͔ͨͦ͒͒ͪ͗͊͟ ͫͦ ͫͭͦͪͦͤ· ͔͊ͪͯ͋͗ͤ͘·ͻ ͺ͍ͦͤ͒ͦΣ ͙ͭ͊͟ͻ ͊͟͟ ̅ͦͤ͒ ͍͎ͫͦ͋ͦ͒ͤͦͦ ͎͎ͨͪͦͪ͊ͣͣͤͦͦ ͔͔ͦ͋ͫͨ;͔͙ͤΎΣ 

hǇŜƴ {ƻǳǊŎŜ LƴƛǘƛŀǘƛǾŜΣ {ƻŦǘǿŀǊŜ CǊŜŜŘƻƳ /ƻƴǎŜǊǾŀƴŎȅΦ ˨͊ͤͤ·͔ ͔͔ͤͦͣͣͪ͟;͔͙͔ͫ͟ ͦ ͎͙ͪ͊ͤ͊͘ͼ͙͙ 

͔͍ͨͪ͒ͦͫͭ͊͡ΎΌͭ ͺ͙͍ͤ͊ͤͫͦͯΌ ͙ ͙ͤͺͪ͊ͫͭͪͯͭͯͪͤͯ͟Ό ͔ͨͦ͒͒ͪ͗ͯ͟ ͪ͊ͪ͊͋ͦͭ͘;͙͊ͣ͟ ͍ͫͦ͋ͦ͒ͤ·ͻ ͎ͨͪͦͪ͊ͣͣΣ ͊ 

͔ͭ͊͗͟ ͍ͫͨͦͫͦ͋ͫͭͯΌͭ ͙͍͔ͨͪ͡;͔͙ͤΌ ͍ͤͦ·ͻ ͎͙͍ͨͪͦͪ͊ͣͣͫͭͦ ͙ ͎͙ͦͪ͊ͤͯ͘Όͭ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·͔ ͔͙ͣͪͦͨͪΎ͙ͭΎΣ 
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ͫͦ͒͊͘Όͭ ͯ;͔͋ͤ·͔ ͙ͨͦͫͦ͋Ύ ͙ ͪ͊ͫͨͪͦͫͭͪ͊ͤΎΌͭ ͙ͤͺͦͪͣ͊ͼ͙Ό ͦ ͍ͫͦ͋ͦ͒ͤͦͣ ͎ͨͪͦͪ͊ͣͣͤͦͣ ͔͔ͦ͋ͫͨ;͔͙͙ͤΦ  

˴͔ͪͦͣ ͎ͭͦͦΣ ͍ ͤ͊ͯ;ͤͦπ͙ ͔͍͔ͫͫ͒ͦ͊ͭ͡͡Έ͚ͫͦ͟ ͙ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έ͚ͤͦ ͔͔ͫͪ͒ ͔͊ͣͭͤͯ͘Ό ͪͦ͡Έ ͙͎ͪ͊Όͭ ͎ͪ͊ͤͭ· ͦͭ 

ͪͯͨͤ͟·ͻ ͙͚ͦͣͨ͊ͤ͟Σ ͊ ͙͔ͭ͊͟ ͦͪͨͦͪ͊͟ͼ͙͙ ͊͟͟ 5ŜƭƭΣ [ŜƴƻǾƻΣ IŜǿƭŜǘǘπtŀŎƪŀǊŘΣ !ǎǳǎ ͙ !ŎŜǊ ͔͔͎͗ͦ͒ͤͦ ͍ͤͦͫΎͭ 

ͫͯ΅͔͍͔ͫͭͤͤ·͚ ͍͊͒͟͡ ͍ ͎ͨͪͦͨ͊͊ͤ͒ͯ ͙ ͔͙͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤ ͦͣͨ͟ΈΌ͔͍ͭͪͦ ͨͦ͒ ͍͔͙͔ͯͨͪ͊ͤͣ͡ ͦͭͪ͟·ͭ·ͻ 

͔ͦͨͪ͊ͼ͙ͦͤͤ·ͻ ͙͔ͫͫͭͣΦ  

˭͊͟͡Ό;͔͙͔ͤ 

˹͊ ͔͎ͫͦ͒ͤΎ΄͙͚ͤ ͔͒ͤΈ ͔͔͙͍ͨͪͫͨͭ͟· ͍͎ͫͦ͋ͦ͒ͤͦͦ ͎͎ͨͪͦͪ͊ͣͣͤͦͦ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͦ;͔ͤΈ ͍·͙ͫͦ͟Φ ˩͎ͦ 

͙ͨͦ͘ͼ͙͙ ͦͫͦ͋ͦ ͙ͫ͡Έͤ· ͍ ͫͺ͔͔ͪ ͔͍͔͎ͫͪͪͤͦͦ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘ΎΦ ͔́͊͗͟ ͦͤͦ ͍͙ͫͭ͊ͤͦͭͫΎ ͍͖ͫ ͔͔͋ͦ͡ 

ͨͦͨͯ͡Ύͪͤ·ͣ ͔͙ͫͪ͒ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡ ͙ ͪ͊ͪ͊͋ͦͭ͘;͙͍ͦ͟ ͎͎ͨͪͦͪ͊ͣͣͤͦͦ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͍ͦ ͍͖ͫͣ ͙͔ͣͪΣ ͦ͒ͤ͊ͦ͟ 

͍ ͫͺ͔͔ͪ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ͙ ͒ͦͣ͊΄͔͎ͤͦ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͔͎ͦ ͨͦͨͯ͡ΎͪͤͦͫͭΈ ͔ͪ͊ͫͭͭ ͔ͤ ͭ͊͟ ͙͍͊ͭͤͦ͟Φ  

˻͍ͫͤͦͤ·͙ͣ ͙ͨͪ;͙͙ͤ͊ͣ ͪͦͫͭ͊ ͨͦͨͯ͡Ύ͙ͪͤͦͫͭ ͍͎ͫͦ͋ͦ͒ͤͦͦ ͎͎ͨͪͦͪ͊ͣͣͤͦͦ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͎ͣͦͯͭ 

͙ͫͯ͗ͭ͡Έ Ή͙ͦͤͦͣ͟;͔͙͔ͫ͟ ͍·͎ͦ͒·Σ ͍·͔ͫͦͦ͟ ͊͟;͔͍ͫͭͦ ͍͚ͦ͒ͦͦ͟ ͋͊͘· ͙ ͍ͦͣͦ͗ͤͦͫͭ͘Έ ͔͎ͦ ͙͊ͯ͒ͭ͊Σ ͎ͦͪͦͣͤ͊Ύ 

͎͙͋ͦͫͭ͟Έ ͙ ͔͔͋ͦ͡ ΄͙ͪͦ͊͟Ύ ͒ͦͫͭͯͨͤͦͫͭΈΦ  

˿͍͔ͦ͋ͦ͒ͤͦ ͎͔ͨͪͦͪ͊ͣͣͤͦ ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͨͦπͨ ͔͔ͪ͗ͤͣͯ ͙͔͔ͣͭ ͪΎ͒ ͔͍ͤ͒ͦͫͭ͊ͭͦ͟Σ ͤͦ ͔͙ͫͪ͒ ͙ͤͻ ͔ͤͭ 

͙ͭ͊͟ͻΣ ͦͭͦͪ͟·͔ ͙ͨͪͤͼ͙͙ͨ͊͡Έͤͦ ͔ͤ ͍ͨͦͦ͘͡Ύ͙͡ ͋· ͙͔ͨͪͣͤΎͭΈ ͔͎ͦΦ 

ˤ ͼ͔ͦͣ͡ ͣͦ͗ͤͦ ͫ͊͊ͭ͘͟ΈΣ ;ͭͦ ͔͔͙͍ͨͪͫͨͭ͟· ͍͎ͫͦ͋ͦ͒ͤͦͦ ˽˻ ͍͒ͦͦ͡Έͤͦ ͻͦͪͦ΄͙Σ ͙ ͦͤͦ ͙ͨͪͦ͒ͦ͗ͭ͡ 

͍͔ͫͦ ͍͙͙͔ͪ͊ͭ͘ ͍ ͋ͯ͒ͯ΅͔ͣΦ 

ˤ ͊͟;͔͍͔ͫͭ ͔͔͙͍ͨͪͫͨͭ͟· ͍͙͙ͪ͊ͭ͘Ύ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͍͔ͯͫͭ͊ͤͦͤ͊͡ ͼ͔͡Έ ͍͔͙ͨͪͦͫͭ ͦͨͪͦͫ ͫ ͼ͔͡ΈΌ 

ͨͦͯ͡;͔͙ͤΎ ͙ͤͺͦͪͣ͊ͼ͙͙ ͦ͋ ͙ͫͨͦ͡Έ͔ͯͣ͘·ͻ ͡Ό͒Έ͙ͣ ͙ͪ͊͘͡;͎ͤͦͦ ͪͦ͒͊ ͙ͨͪ͊͒ͤ͟͡·ͻ ͎ͨͪͦͪ͊ͣͣ͊ͻΣ ͊ ͔ͭ͊͗͟ 

͒͊͡Έ͔͚ͤ΄͙͚ ͙͊ͤ͊͘͡ ͨͦͯ͡;͔ͤͤ·ͻ ͒͊ͤͤ·ͻΦ 

 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

1. ˸Φ ˻͍͍ͭͫͭ͊ͤͦΦ ˽͔͔͙͍ͪͫͨͭ͟· ͍͎ͫͦ͋ͦ͒ͤͦͦ ͎͎ͨͪͦͪ͊ͣͣͤͦͦ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͍ ͫͺ͔͔ͪ ͎͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ 

͍͔͙ͯͨͪ͊ͤ͡Ύ ͙ ͋Ό͔͒͗ͭͤͦͣ ͔͔ͫͭͦͪ͟ Ή͙͙ͦͤͦͣ͟͟ κκ ˸͍͙͚ͦͫͦͫ͟͟ ˶͙͔͙͋ͪͭ͊ͪͯͣΦ ¦w[Υ 

ƘǘǘǇǎΥκκƭƛōŜǊǘŀǊƛǳƳΦǊǳκŦǊŜŜa9w¢ξ 

2. ˥͙͎ͪͦͪΈ͔͍͊ ˢΦˮΦΣ ˴͙ͦͦ͒ͤ͡ ˸Φ̑Φ /͍ ͔ͦ͋ͦ͒ͤͦ ͎͔ͨͪͦͪ͊ͣͣͤͦ ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͍ ͔ͤ͊ͯ͟ ͙ ͍͙͙ͦ͋ͪ͊ͦ͊ͤ͘ ς 

͔ͨͪͦ͋ͣ͡·Σ ͔ͪ΄͔͙ͤΎ ͙ ͔͔͙͍ͨͪͫͨͭ͟· ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ κκ ́ͪͯ͒· ˿˽ˮˮ˾ˢΦ ¦w[Υ 

ƘǘǘǇǎΥκκǿǿǿΦƳŀǘƘƴŜǘΦǊǳκǇƘǇκŀǊŎƘƛǾŜΦǇƘǘƳƭΚǿǎƘƻǿҐǇŀǇŜǊϧƧǊƴƛŘҐǘǊǎǇȅϧǇŀǇŜǊƛŘҐрϧƻǇǘƛƻƴψƭŀƴƎҐǊǳǎ 

3. ˿͍͔ͦ͋ͦ͒ͤͦ ͎͔ͨͪͦͪ͊ͣͣͤͦ ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͍ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤͦͣ ͔͔ͫͭͦͪ͟ κκ ˽͔ͪͦͭ͟ LbChπCh{{Φw¦Φ ¦w[Υ 

ƘǘǘǇǎΥκκƛŦŀǇΦǊǳκƭƛōǊŀǊȅκōƻƻƪотлΦǇŘŦ 

4. ˹͔͔͍ͫͭͪͦ ˢΦ˴Φ ˻ͭͪ͟·͔ͭͦ ͙ ͍͔ͫͦ͋ͦ͒ͤͦ ͎͔ͨͪͦͪ͊ͣͣͤͦ ͔͔ͦ͋ͫͨ;͔͙͔ͤ κκ ̏ͤͼ͙͔͙ͦͨ͒͟͡Ύ ˹͔͔͍ͫͭͪͦ·ͻΦ ¦w[Υ 

ƘǘǘǇǎΥκκƻŘƛǇƭƻƳΦǊǳκƭŀōκƻǘƪǊȅǘƻŜπƛπǎǾƻōƻŘƴƻŜπǇǊƻƎǊŀƳƳƴƻŜπƻōŜǎǇŜŎƘŜƴƛŜΦƘǘƳƭ 

5.  h{{ !ŘƻǇǘƛƻƴ tŀǘǘŜǊƴǎ Lƴ 9ƴǘŜǊǇǊƛǎŜ L¢Φ ¦w[Υ ƘǘǘǇǎΥκκŜǾŜƴǘǎΦǎǘŀǘƛŎΦƭƛƴǳȄŦƻǳƴŘΦƻǊƎκǎƭƛŘŜǎκнлмлκ 

ƭƛƴǳȄŎƻƴнлмлψƘŀƳƳƻƴŘΦǇŘŦ 

6. ˴ͦͤͼ͔ͨͼ͙Ύ ͍͙͙ͪ͊ͭ͘Ύ ͙ͪ͊ͪ͊͋ͦͭ͘͟ ͙ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͍͎ͫͦ͋ͦ͒ͤͦͦ ͎͎ͨͪͦͪ͊ͣͣͤͦͦ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͍ 

˾͙͚͚ͦͫͫͫͦ͟ ͔͔̅͒ͪ͊ͼ͙͙Φ ¦w[Υ ƘǘǘǇǎΥκκǎƪǎǾǳΦƳƛƭΦǊǳκǳǇƭƻŀŘκǎƛǘŜмнмκŘƻŎǳƳŜƴǘψŦƛƭŜκ±уƭŀǿ9нн¦IΦǇŘŦ 

7. ˾͊ͫͨͦͪΎ͔͙͔͗ͤ ˽͍͙͔ͪ͊ͭ͡Έ͍ͫͭ͊ ˾̅ ͦͭ мт ͔͒͊͋ͪ͟Ύ нлмл ͎ͦ͒͊ Ѕ ннффπͪ  ά˻ ͔ͨ͊ͤ͡ ͔͔ͨͪͻͦ͒͊ ͺ͔͔͒ͪ͊͡Έͤ·ͻ 

͎͍ͦͪ͊ͤͦ ͙͙͔ͫͨͦͤͭ͡͡Έ͚ͤͦ ͍͙͊ͫͭ͡ ͙ ͺ͔͔͒ͪ͊͡Έͤ·ͻ ͋Ό͔͒͗ͭͤ·ͻ ͯ;͔͔͙͚ͪ͗͒ͤ ͤ͊ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͍͎ͫͦ͋ͦ͒ͤͦͦ 

͎͎ͨͪͦͪ͊ͣͣͤͦͦ ͔͔ͦ͋ͫͨ;͔͙ͤΎέ ό͊ͪͻ͙͍ύΦ ¦w[Υ ƘǘǘǇǎΥκκǿŜōΦŀǊŎƘƛǾŜΦƻǊƎκǿŜōκнлмлмннумфоллнκ 

ƘǘǘǇΥκκƎƻǾŜǊƴƳŜƴǘΦǊǳκƎƻǾκǊŜǎǳƭǘǎκмосмтκ 

8. ͔͔̅͒ͪ͊͡Έͤ͊Ύ ͫͯ͗͋͊͡ ͔ͫͯ͒͋ͤ·ͻ ͙͍͍ͨͪͫͭ͊ͦ ˾̅ ͍͔ͤ͒ͪΎ͔ͭ ͍͚ͫͦ [ƛƴǳȄπ͒ ͙͙͙͍ͫͭͪ͋ͯͭ τ Dƻǎ[ƛƴǳȄ κκ bƛȄǇΦ 

¦w[Υ ƘǘǘǇǎΥκκǿǿǿΦƴƛȄǇΦǊǳκƴŜǿǎκмнпнпΦƘǘƳƭ 

9. ˩˿ ͍͔͔ͨͪͦ͒ͭ ͔ͨͪͦ͋ͤͦ ͍͔͔͙͔ͤ͒ͪͤ [ƛƴǳȄ ͍  ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͻ ͯ;͔͔͙ͪ͗͒ͤΎͻ κκ ˮ͔͔ͤͭͪͤͭπ͎ ͔͊ͭ͊͘ ά˽͔ͪͫͫπ

͔͙͔ͦ͋ͦͪͤ͘ηΦ ¦w[Υ ƘǘǘǇǎΥκκǇǊŜǎǎΦǘǊȅΦƳŘκƛǘŜƳΦǇƘǇΚƛŘҐнмссу 

https://libertarium.ru/freeMERT
https://sksvu.mil.ru/upload/site121/document_file/V8lawE22UH.pdf
https://www.nixp.ru/news/12424.html
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10.  5ŜŎƭŀǊŀǘƛƻƴ ƻŦ LƴŘŜǇŜƴŘŜƴŎŜΥ ¢ƘŜ [ƛaǳȄ tǊƻƧŜŎǘ ƛƴ  aǳƴƛŎƘΦ ¦w[Υ ƘǘǘǇǎΥκκƧƻƛƴǳǇΦŜŎΦŜǳǊƻǇŀΦŜǳκŎƻƭƭŜŎǘƛƻƴκ 

ƻǇŜƴπǎƻǳǊŎŜπƻōǎŜǊǾŀǘƻǊȅπƻǎƻǊκŘƻŎǳƳŜƴǘκŘŜŎƭŀǊŀǘƛƻƴπƛƴŘŜǇŜƴŘŜƴŎŜπƭƛƳǳȄπǇǊƻƧŜŎǘπƳǳƴƛŎƘ 

11.  ́ͯ͒͊Σ ͫΌ͒͊Σ ͦ͋ͪ͊ͭͤͦΦ ˸Όͤͻ͔ͤ ͨͦ ͔ͭͪͭΈ͔ͣͯ ͎ͪͯͯ͟ ͔ͣͤΎ͔ͭ ˽˻ aƛŎǊƻǎƻŦǘ ͤ ͊ ˿˽˻ κκ /ƴŜǿǎΦ ¦w[Υ 

ƘǘǘǇǎΥκκǿǿǿΦŎƴŜǿǎΦǊǳκƴŜǿǎκǘƻǇκнлнлπлрπмпψǾƭŀǎǘƛψƳȅǳƴƘŜƴŀψƘƻǘȅŀǘψǇǊƻƳŜƴȅŀǘ 

12.  ˿ ͍·΄͔ фл҈ ͙͚ͦͣͨ͊ͤ͟ ˾͙͙ͦͫͫ ͋ͯ͒ͯͭ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ˽˻ ͫ ͦͭͪ͟·ͭ·ͣ ͦ͒ͦͣ͟ ͟ нлнс ͎ͦ͒ͯ κκ ˸͔͙͒͊ͼ͔ͤͭͪ 

ά˿͍ͦͦͦ͟͟͡έΦ ¦w[Υ ƘǘǘǇǎΥκκǎƪΦǊǳκƴŜǿǎκŀŎŎŜƴǘǳǊŜκ 

13.  hǾŜǊ м ōƛƭƭƛƻƴ ǇŜƻǇƭŜ ǿƻǊƭŘǿƛŘŜ ǳǎŜ ŀ a{ hŦŦƛŎŜ ǇǊƻŘǳŎǘ ƻǊ ǎŜǊǾƛŎŜ κκ CƛƴŀƴŎƛŀƭ tƻǎǘΦ ¦w[Υ 

ƘǘǘǇǎΥκκŦƛƴŀƴŎƛŀƭǇƻǎǘΦŎƻƳκǇŜǊǎƻƴŀƭπŦƛƴŀƴŎŜκōǳǎƛƴŜǎǎπŜǎǎŜƴǘƛŀƭǎκƻǾŜǊπмπōƛƭƭƛƻƴπǇŜƻǇƭŜπǿƻǊƭŘǿƛŘŜπǳǎŜπŀπƳǎπ

ƻŦŦƛŎŜπǇǊƻŘǳŎǘπƻǊπǎŜǊǾƛŎŜ 

14.  ˻ ͔ͭ;͔͍͔ͫͭͤͤ·͚ [ƛƴǳȄ ζˢ͡Έͭη ͍͙͙ͯͫͭ͊ͤͦ͡ ͤ͊ мн ͭ·ͫΦ ˽˴ ͍ ΄ͦ͊͟͡ͻ ͙ ͍ͯ͊͘ͻ ˾͙͙ͦͫͫ κκ /ƴŜǿǎΦ ¦w[Υ 

ƘǘǘǇǎΥκκǿǿǿΦŎƴŜǿǎΦǊǳκƴŜǿǎκǘƻǇκнлнлπлмπмсψƻǘŜŎƘŜǎǘǾŜƴƴȅƧψƭƛƴǳȄψŀƭǘ 

15.  ¢ƻǇрллΣ роǊŘ ŜŘƛǘƛƻƴ κκ ¢ƻǇрлл [ƛǎǘǎΦ ¦w[Υ ƘǘǘǇǎΥκκǿǿǿΦǘƻǇрллΦƻǊƎκƭƛǎǘǎκǘƻǇрллκнлмфκлсκ 

16.  IƛƎƘ tǊƛƻǊƛǘȅ CǊŜŜ {ƻŦǘǿŀǊŜ tǊƻƧŜŎǘǎ κκ CǊŜŜ {ƻŦǘǿŀǊŜ CƻǳƴŘŀǘƛƻƴΦ ¦w[Υ 

ƘǘǘǇǎΥκκǿǿǿΦŦǎŦΦƻǊƎκŎŀƳǇŀƛƎƴǎκǇǊƛƻǊƛǘȅπǇǊƻƧŜŎǘǎκ 

17.  нлнн 5ŜǾŜƭƻǇŜǊ {ǳǊǾŜȅ κκ {ǘŀŎƪ hǾŜǊŦƭƻǿΦ ¦w[Υ ƘǘǘǇǎΥκκǎǳǊǾŜȅΦǎǘŀŎƪƻǾŜǊŦƭƻǿΦŎƻκнлннκІǎŜŎǘƛƻƴπƳƻǎǘπ

ǇƻǇǳƭŀǊπǘŜŎƘƴƻƭƻƎƛŜǎπƻǇŜǊŀǘƛƴƎπǎȅǎǘŜƳ 

ϭ ́ͦͣ͊͡;͔͍ ˨ΦsΦΣ нлно 
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̆͊͡͡·͔͍ ˸ ͔͊ͤͣ͟·ͪ͊ͭ 

˿ͭ͊ͪ΄͙͚ ͔͍͔ͨͪͨͦ͒͊͊ͭ͡ΈΣ 

 ˸ ͔͗͒ͯͤ͊ͪͦ͒ͤ·͚ ͙͍͔͙͔ͯͤͪͫͭͭ ͔ͤͺ͙ͭ ͙ ͎͊͊͘ ͙͔͙ͣͤ ͎̒΄͙͎͔͡Έ͒· ˴͔͍͊͊͊͟ 

͎Φ ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 

ˣ͔͍͊͋͊ ˻ͪ͊͒ͯͪ͒͘· 

˽͔͍͔ͪͨͦ͒͊͊ͭ͡ΈΣ  

˸͔͗͒ͯͤ͊ͪͦ͒ͤ·͚ ͙͍͔͙͔ͯͤͪͫͭͭ ͔ͤͺ͙ͭ ͙ ͎͊͊͘ ͙͔͙ͣͤ ͎̒΄͙͎͔͡Έ͒· ˴͔͍͊͊͊͟ 

͎Φ ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 

ˢ͚͍ͤͤ͊͋͊ͪ͊ͣͦ ˴͔ͪ͊ͣ͊ͭ 

˿͔ͭͯ͒ͤͭΣ  

˸͔͗͒ͯͤ͊ͪͦ͒ͤ·͚ ͙͍͔͙͔ͯͤͪͫͭͭ ͔ͤͺ͙ͭ ͙ ͎͊͊͘ ͙͔͙ͣͤ ͎̒΄͙͎͔͡Έ͒· ˴͔͍͊͊͊͟ 

͎Φ ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 

 

˻˿˹˻ˤ̍ ˿˻ˤ˾˩˸˩˹˹˻˯ ˥˩˻˨˩˭ˮˮ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

ˤ ͚͒͊ͤͤͦ ͔ͪ͊͋ͦͭ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭͫΎ ͍ͦͨͪͦͫ ͔͔͚ͦͫͦ͋ͤͤͦͫͭ ͍͙͙ͪ͊ͭ͘Ύ ͦ͋ͯ;͔͙ͤΎ ͍ ͙ͦ͋͊ͫͭ͡ ͎͔͔͙͙ͦ͒͘ 

͙ ͔͎ͦ ͍͙͡Ύ͙͔ͤ ͤ͊ ͍͙͙͔ͪ͊ͭ͘ ͍͔͔͎ͫͦͪͣͤͤͦͦ ͙͔ͫͭͪͦͭ͡Έ͍ͫͭ͊Φ ˽͍͔͔ͪͦ͒ͤ ͔͔͔ͨͪͪͫͭͤ͟·͚ ͙ ͍͙͔ͫͪ͊ͤͭ͡Έͤ·͚ 
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DEVELOPMENT OF ARTIFICIAL INTELLIGENCE TECHNOLOGIES IN THE CHEMICAL INDUSTRY 

 

Abstract 

This paper discusses the issue of technology development features in chemical technology and its 

impact on the development of the modern economy. A cross and comparative analysis of the influence of 

various factors on the development of technologies in the chemical field was carried out. Recommendations 

for the implementation of developments are given. 
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˸͊΄͙͔ͤͤͦ ͦ͋ͯ;͔͙͔ͤ ͔ͭ͊͗͟ ͋·ͫͭͪͦ ͤ͊ͻ͙ͦ͒ͭ ͍ͤͦ·͔ ͙͔͔͙ͨͪͣͤͤΎ ͍ ͻ͙͙͙ͣ ͫ ͼ͔͡ΈΌ ͨͦͯ͡;͙ͭΈ ͊͟͟ 

ͣͦ͗ͤͦ ͋ͦ͡Έ΄͔ ͙ͤͺͦͪͣ͊ͼ͙͙ ͦ ͻ͙͙ͣ;͔͚ͫͦ͟ ͙͔͔ͫͫͭͣ ͙͙͡ ͨͪͦͼ͔͔ͫͫΣ ͫͦͪ͊͟΅͊Ύ ͔ͨͦͭͪ͋ͤͦͫͭΈ ͍ͦ ͍͔͔͙ͪͣͤΣ 

͍·;͙͙͔ͫͭ͡͡Έͤ·ͻ ͔ͪͫͯͪͫ͊ͻ ͙͙͡ ͺ͙͙͘;͔͙ͫ͟ͻ ͔͙ͣ͊ͭͪ͊͊͡ͻΦ ˸͎͙͔ͤͦ Ή͔͙͔ͫͨͪͣͤͭ͊͟͡Έͤ·͔ ͙ ͔͔͙ͭͦͪͭ;͔͙͔ͫ͟ 

͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͔ͭͪ͋ͯΌͭ ͫ͋ͦͪ͊ ͍ͨͦͭͦͪΎΌ΅͔͚ͫΎ ͙ͤͺͦͪͣ͊ͼ͙͙Φ ˸͊΄͙͔ͤͤͦ ͦ͋ͯ;͔͙͔ͤ ͫ ͔͎ͦ ͫͨͦͫͦ͋ͤͦͫͭΈΌ 

͋·ͫͭͪͦ ͙ͯ͘;͊ͭΈ ͙͔͙ͫͫͭͣ͊ͭ;͔͙͔ͫ͟ ͔͙͊ͦͤͦͣͪͤͦͫͭ͘͟ ͙ͤͺͦͪͣ͊ͼ͙͙ ;͊ͫͭͦ ͣͦ͗ͤͦ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͒͡Ύ 

ͺ͙ͫ͊͟ͼ͙͙ Ή͙ͭͻ ͔͗͊͡΅͙ͻ ͍ ͍͔ͦͫͤͦ ͔͔͚͊ͦͤͦͣͪͤͦͫͭ͘͟Σ ;ͭͦ ͔͒͊ͭ ͋ͦ͡Έ΄͔ ͙͙ͨͦͤͣ͊ͤΎ ͻ͙͙ͣ;͔͙ͫ͟ͻ 

ͨͪͦͼ͔͍ͫͫͦ ͙ͨͪ ͔ͣͤΈ΄͔ͣ ͙ͦ͟͡;͔͍͔ͫͭ ͒͊ͤͤ·ͻ ͙ ͔ͣͤΈ΄͔ͣ ͙ͦ͟͡;͔͍͔ͫͭ Ή͔͙͔͍ͫͨͪͣͤͭͦ͟Σ ;͔ͣ ͍ 

͙ͭͪ͊͒ͼ͙ͦͤͤ·ͻ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡ΎͻΣ ͙ ͔͒͊͗ ͔ͫͦ͒͊ͭ͘ ͍ͤͦ·͔ ͙͔͙͒Σ ͦͭͦͪ͟·͔ ͙ͤ͊;͔ ͋·͙͡ ͋· ͔͍ͤͦͣͦ͗ͤ͘·Φ 

̆ͦͭΎ ͔͙ͭͪͣͤ· ζ͙͍͔ͫͯͫͫͭͤͤ͟·͚ ͙͔͔ͤͭͭ͟͡͡η ͙ ζͣ͊΄͙͔ͤͤͦ ͦ͋ͯ;͔͙͔ͤη ͍ ͔͚ͤͦͭͦͪͦ͟ ͔͔͙ͫͭͨͤ 

͍͙͔͊ͣͦ͊ͣͤ͘͘Ύ͔ͣ·Σ ͔ͣ͗͒ͯ ͙͙ͤͣ ͔ͫͭΈ ͙͔ͭͦͤ͟ ͙ͪ͊͘͡;͙ΎΦ ˮ͍͔ͫͯͫͫͭͤͤ͟·͚ ͙͔͔ͤͭͭ͟͡͡ ͍͔ͤ͊ͨͪ͊ͤ͡ ͤ͊ ͭͦΣ 

;ͭͦ͋· ͤ͊ͯ;͙ͭΈ ͦͣͨ͟ΈΌ͔ͭͪ· ͙ͯ͘;͊ͭΈ ͙ͤͺͦͪͣ͊ͼ͙Ό ͙ ͍·ͨͦͤ͡ΎͭΈ ͊͒͊͘;͙ ͭ͊͟ ͔͗Σ ͊͟͟ ͡Ό͙͒Σ ͎ͭͦ͒͊ ͊͟͟ 

ͣ͊΄͙͔ͤͤͦ ͦ͋ͯ;͔͙͔ͤ ͦ͋·;ͤͦ ͙ͦͭͤͦͫͭͫΎ ͟ ͎͙͊ͦͪͭͣ͊ͣ͡Σ ͔͗͊͡΅͙ͣ ͍ ͍͔ͦͫͤͦ ͙͍͔͎ͫͯͫͫͭͤͤͦͦ͟ ͙͔͔ͤͭͭ͊͟͡͡Φ  

˽͙͎͊ͪ͊͒ͣ͊ ͣ͊΄͙͎ͤͤͦͦ ͦ͋ͯ;͔͙ͤΎ ͙ͦͭ͡;͔͊ͭͫΎ ͦͭ ͙͎ͨ͊ͪ͊͒ͣ· ͙ͭͪ͊͒ͼ͙͎ͦͤͤͦͦ ͤ͊ͯ;͎ͤͦͦ 

͙͔͍͙ͫͫ͒ͦ͊ͤ͡ΎΦ ˤ͔ͣͫͭͦ ͎ͭͦͦΣ ;ͭͦ͋· ͍·͍͙ͦ͒ͭΈ ͔ͣͻ͙͊ͤͣ͘· ͒͡Ύ ͍ͫΎ͙͘ ͙͔͔ͤͭͪͫͯΌ΅͙ͻ ͍͚͍ͫͦͫͭ ͫ ͔͗͊͡΅͙͙ͣ 

͍ ͍͔ͦͫͤͦ ͙ͨͪͤͼ͙͙ͨ͊ͣΣ ͎͙͊ͦͪͭͣ͡ ͣ͊΄͙͎ͤͤͦͦ ͦ͋ͯ;͔͙ͤΎ ͙ͫͨͦ͡Έ͔ͯͭ͘ ͔͙ͣ͊ͭͣ͊ͭ;͔͙͔ͫ͟ ͺͦͪͣ· ͒͡Ύ 

͔͔͔͙ͦͨͪ͒ͤ͡Ύ Ή͙͙ͣͨͪ;͔͙ͫ͟ͻ ͍͙͍͊ͣͦͫ͘Ύ͔͚͘Φ ˸͎͙͔ͤͦ ͻ͙͙͙ͣ͟ ͔ͯ͗ ͙ͫͨͦ͡Έͯ͘Όͭ ͣ͊΄͙͔ͤͤͦ ͦ͋ͯ;͔͙͔ͤ ͍ 

͍͙ͫͦͻ ͍͔͔͍ͨͦͫ͒ͤͤ·ͻ ͊͒͊͘;͊ͻΦ ˿͔ͨͭͪͦͫͦͨ͟͟·Σ ͙͔ͤ͊ͨͪͣͪΣ ;͊ͫͭͦ ͙ͫͨͦ͡Έͯ͘Όͭ ͔ͣͭͦ͒ ͙͔ͤ͊ͣͤΈ΄͙ͻ 

͍͍͊͒ͪ͊ͭͦ͟ όt[{ύ ͒͡Ύ ͔͙ͨͦͫͭͪͦͤΎ ͙͍ͪ͟·ͻ ͔͎͔͙͙ͪͪͫͫ ͙ ͙͍͔͘͡;͔͙ͤΎ ͦͤ͟ͼ͔ͤͭͪ͊ͼ͙͚ ͙͘ ͒͊ͤͤ·ͻ 



˹ˢ̂̉˹̍˯ ˬ ̂˾˹ˢ˶ ζCOGNITIO RERUMη                    ISSN (p) 2412-9489 / ISSN (e) 2542-1026                    Ѕ5 / 2023 

 

 

45 

͔͙͙ͫͨͭͪͦͫͦͨ͟͟Φ ˤ͔ͣͫͭͦ ͎ͭͦͦΣ ;ͭͦ͋· ͨͪͦͫͭͦ ͻ͔͙͍͊ͪ͊ͭͪͦ͊ͭ͘͟Έ ͺͦͪͣ· ͙ ͍·ͫͦͭ· ͙͍ͨͦ͟Σ t[{ ͍ͨͦͦ͘͡Ύ͔ͭ 

͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͼ͔͡·͔ ͯ;͙͊ͫͭ͟ ͔͍ͫͨͭͪͦ͟Σ ͔ͨͪͦͼ͙ͪͯΎ ͔͔͔ͨͪͣͤͤ·͔ · ό͔ͫͨͭͪ͟·ύ ͙ ¸ όͦͤ͟ͼ͔ͤͭͪ͊ͼ͙Ύύ ͍ ͍͔ͤͦͦ 

ͫͪ͟·͔ͭͦ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ ͤ͊ ͍͔ͦͫͤͦ ͔ͦͪͪ͟͡Ύͼ͙͙Σ ͊ ͔͊ͭͣ͘ ͔ͯͣͤΈ΄͊Ύ ͔ͪ͊ͣͪͤͦͫͭ͘Έ Ή͎ͭͦͦ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊Φ 

͔ͨͯͭͣ ͔͙ͯ͒͊ͤ͡Ύ ͔͔͙͍ͤͦͪͪͪͦ͊ͤͤ͟͡·ͻ ͔͚ͦ͋͊ͫͭ͡Φ t[{ ;͊ͫͭͦ ͯ͡;΄͔Σ ;͔ͣ ͍͋͊ͦ͊͘Ύ ͙͔͚ͤͤ͊͡Ύ ͔͎͔͙ͪͪͫͫΎΣ 

͔͔ͦͨͪ͒͡Ύ͔ͭΣ ͙͔͊͟͟ ͔ͫͨͭͪ͊͟͡Έͤ·͔ ͙ͦ͋͊ͫͭ͡ ͙͔͔ͤ͊͋ͦ͡ ͔͙ͦͪͪͪͯ͟͡Όͭ ͫ ͙͔͔͙ͣͤͤ͘Ύ͙ͣ ͦͤ͟ͼ͔ͤͭͪ͊ͼ͙͙Σ ͙ 

ͦͭ͋ͪ͊ͫ·͍͔͊ͭ ͙ͦ͋͊ͫͭ͡ ͔͍ͫͨͭͪͦ͟Σ ͦͭͦͪ͟·͔ ͔ͫͦ͒ͪ͗͊ͭ ΄ͯͣΦ ˸͔͙ͦ͒͡ ͣ͊΄͙͎ͤͤͦͦ ͦ͋ͯ;͔͙ͤΎ ͙͊ͫͫ͟͡ͺ͙͊͟ͼ͙͙Σ 

ͦͭͦͪ͟·͔ ͦ͋ͯ;͔ͤ· ͙ͦͭͤͦͫͭΈ ͒͊ͤͤ·͔ ͟ ͔͔͊ͪ͊ͤ͘ ͔͔͔ͦͨͪ͒ͤͤ͡·ͣ ͊ͫͫ͊ͣ͟͡ ͤ͊ ͍͔ͦͫͤͦ ͫͻ͙ͦ͗ͻ ͙͍͊ͭͪ͋ͯͭͦΣ 

͔ͭ͊͗͟ ;͊ͫͭͦ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͍ ͔͙͙ͫͨͭͪͦͫͦͨ͟͟ ͒͡Ύ ͙͔͙͒ͤͭͺ͙͊͟ͼ͙͙ ͔͔͚ͫͣͫ ͔͙͍͔ͤͫͭͤ͘·ͻ ͔͍ͦͣͨͦͤͤͭͦ͟Φ 

͙̉͊ͫͭ;ͤ·͚ ͙͙͙͒ͫͪͣͤ͊ͤͭͤ͟·͚ ͙͊ͤ͊͘͡ ͔ͣͭͦ͒ͦͣ ͙͔ͤ͊ͣͤΈ΄͙ͻ ͍͍͊͒ͪ͊ͭͦ͟ όt[{-5!ύ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ 

͍͙͊ͪ͊ͤͭ ͦ͋·;͎ͤͦͦ t[{Σ ;͊ͫͭͦ ͙ͫͨͦ͡Έ͔͎ͯͣͦͦ͘ ͒͡Ύ ͊͒͊͘; ͎ͭ͊ͦͦ͟ ͙ͭͨ͊Φ 

PLS τ Ήͭͦ ͙͔͚ͤͤ͡·͚ ͔ͣͭͦ͒Σ ͯ͡;΄͔ ͍͔͎ͫͦ ͨͦ͒ͻͦ͒Ύ΅͙͚ ͒͡Ύ ͫͯ͡;͔͍͊Σ ͎ͦ͒͊͟ ͤ͊͋͡Ό͔͒͊ͣ·͔ 

͔͔͔ͨͪͣͤͤ·͔ όͭΦ ͔Φ ͔ͫͨͭͪ͟·ύ ͙͔͚ͤͤͦ͡ ͔͙ͦͪͪͪͯ͟͡Όͭ ͫ ͔͔͔ͨͪͣͤͤ·͙ͣ ͙ͦͭ͊͟͟͡ όͭΦ ͔Φ ͦͤ͟ͼ͔ͤͭͪ͊ͼ͙͔͚ύΦ 

˻͒ͤ͊ͦ͟ ͫͯ΅͔͍ͫͭͯΌͭ ͙ ͎͙͔͒ͪͯ ͙ͭͨ· ͔͔͚ͣͦ͒͡Σ ͫͨͦͫͦ͋ͤ·͔ ͦͭͦ͋ͪ͊͗͊ͭΈ ͍͔ͦͭͭ· ͍͔ͫ ͔͔͋ͦ͡ ͫͦ͗ͤ͡·ͣ 

ͦ͋ͪ͊ͦͣ͘Φ ˸͎͙͔ͤͦ ͙͘ Ή͙ͭͻ ͔͔͚ͣͦ͒͡ ͙͔ͣΌͭ ͎͙͔͔ͨͪͨ͊ͪ͊ͣͭͪ· ͙͙͡ ͤ͊͘;͔͙ͤΎΣ ͙ͫͨͦ͡Έ͔ͯͣ͘·͔ ͒͡Ύ 

͍͔͙ͯͨͪ͊ͤ͡Ύ ͔ͣͦ͒͡Ύ͙ͣΣ ͊ ͔ͤ ͨͦͯ͡;͔ͤͤ·͔ ͔͔͍͔ͤͨͦͫͪ͒ͫͭͤͤͦ ͙͘ ͒͊ͤͤ·ͻΣ ͦͭͦͪ͟·͔ ͣͦ͗ͤͦ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ 

͒͡Ύ ͙͙ͦͨͭͣ͊͘ͼ͙͙ ͙ͻ ͦ͋ͯ;͔͙ͤΎΦ ˮ͘-͊͘ ͋ͦ͡Έ΄͎ͦͦ ͙ͦ͟͡;͔͍ͫͭ͊ ͒ͦͫͭͯͨͤ·ͻ ͔͔͚ͣͦ͒͡ ͙ ͍ͫͨͦͫͦ͋ͦ ͙ͻ 

͙͔͔͙ͣͤͤ͘Ύ ͫͯ΅͔͍͔ͫͭͯͭ ͨͦ;͙ͭ ͔͔͋ͫͦͤ͟;͔ͤͦ ͙ͦ͟͡;͔͍ͫͭͦ ͔͔͚ͣͦ͒͡ ͙ ͙ͻ ͍͔͍ͫͦͦͭͭͫͭͯΌ΅͙ͻ 

͎͙͔͔͍ͨͪͨ͊ͪ͊ͣͭͪͦΣ ͦͭͦͪ͟·͔ ͣͦ͗ͤͦ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͒͡Ύ ͍͔͙ͯͫͭ͊ͤͦͤ͡Ύ ͍͙͍͊ͣͦͫ͘Ύ͙͘ ͔ͣ͗͒ͯ ͡Ό͋·ͣ 

ͤ͊͋ͦͪͦͣ ͒͊ͤͤ·ͻ ͙ ͙͔͔ͤͭͪͫͯΌ΅͙͙ͣ ͍͚͍͙ͫͦͫͭ͊ͣΦ 

ˤ ͙ͦͭ͡;͙͔ ͦͭ ͔͙͙ͫͨͭͪͦͫͦͨ͟͟Σ ͎͙͔ͣͤͦ ͙ͭͨ· ͻ͙͙ͣ;͔͙ͫ͟ͻ Ή͔͙͔͍ͫͨͪͣͤͭͦ͟ ͔ͤ ͙ͫͨͦ͡Έͯ͘Όͭ ͒͊ͤͤ·͔ ͍ 

ͺ͔ͦͪͣΣ ͔͎͚ͦ͒ͦͫͭͯͨͤͦ͟͡ ͒͡Ύ ͣ͊΄͙͎ͤͤͦͦ ͦ͋ͯ;͔͙ͤΎΦ ̉͊ͫͭͦ ͼ͔͡ΈΌ Ή͔͙͔ͫͨͪͣͤͭ͊͟ Ύ͍͡Ύ͔ͭͫΎ ͍͔͙͔ͫͦͨͦͫͭ͊ͤ͡ 

͙͔͔ͤͭͪͫͯΌ΅͔͎ͦ ͍͚͍ͫͦͫͭ͊ ͫ ͔͗͊͡΅͔͚ ͍ ͔͎ͦ ͍͔ͦͫͤͦ ͻ͙͙ͣ;͔͚ͫͦ͟ ͚ͫͭͪͯͭͯͪͦ͟Φ ˨͔͙ͫͪͨͭͦͪ͟·Σ ͔ͭ͊͗͟ 

ͤ͊͘·͍͔͊ͣ·͔ ͔ͣͦͯ͟͡͡Ύͪͤ·͙ͣ ͔͍͔͙ͨͪ͒ͫͭ͊ͤ͡Ύ͙ͣΣ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͒͡Ύ ͔͍͙ͨͪͦ͋ͪ͊ͦ͊ͤ͘Ύ ͻ͙͙ͣ;͔͙ͫ͟ͻ 

ͫͭͪͯͭͯͪ͟ ͍ ͣ͊΄͙ͤͦ;͙͔ͭ͊ͣ·͔ ͍͔ͭͦͪ͟·Σ ͙ ͍ͦ ͎͙ͣͤͦͻ ͊͒͊͘;͊ͻ ͣ ͊΄͙͎ͤͤͦͦ ͦ͋ͯ;͔͙ͤΎ ͍·͋ͦͪ ͔͙͍͒ͫͪͨͭͦͪͦ͟Σ 

͙ͫͨͦ͡Έ͔ͯͣ͘·ͻ ͒͡Ύ ͔͍͔͙ͨͪ͒ͫͭ͊ͤ͡Ύ ͙͔͔ͤͭͪͫͯΌ΅͙ͻ ͔ͣͦͯ͟͡͡Σ ͭ͊͟ ͔͗ ͍͔͊͗ͤΣ ͊͟͟ ͙ ͫ͊ͣ͊ ͔ͣͦ͒͡Έ 

ͣ͊΄͙͎ͤͤͦͦ ͦ͋ͯ;͔͙ͤΎΦ 

ˤ ͍͙͙͙͊ͫͣͦͫͭ͘ ͦͭ ͔͍͙͚ͭͪ͋ͦ͊ͤ ͔ͨͪͦͭ͊͟ ͙͊ͤ͊͘͡ ͻ͙͙ͣ;͔͙ͫ͟ͻ ͒͊ͤͤ·ͻ ͫ ͨͦͣͦ΅ΈΌ ͣ͊΄͙͎ͤͤͦͦ 

ͦ͋ͯ;͔͙ͤΎ ͔ͣͦ͗ͭ ͍·ͨͦͤ͡ΎͭΈͫΎ ͤ͊ ͦ͋·;ͤͦͣ ͔ͤͦͯͭ͋ͯ͟ ͙͙͡ ͔ͣͦ͗ͭ ͔͍ͨͦͭͪ͋ͦ͊ͭΈͫΎ 

͍·͙͍͙͔ͫͦͦͨͪͦͦ͒ͭ͘͟͡Έͤ·͚ ͦͣͨ͟ΈΌ͔ͭͪ όIt/ύΦ ˨͡Ύ ͔͔͋ͦ͡ ͨͪͦͫͭ·ͻ ͔͔͚ͣͦ͒͡ ͫ ͙ͤ͊͋ͦͪ͊ͣ ͒͊ͤͤ·ͻΣ 

͔ͫͦ͒ͪ͗͊΅͙͙ͣ ͦͭ ͔ͫͦͭͤ ͒ͦ ͔͒ͫΎ͍ͭͦ͟ ͭ·ͫΎ; ͔ͣͦͯ͟͡͡Σ ͔ͣͦ͗ͭ ͋·ͭΈ ͒ͦͫͭ͊ͭͦ;ͤͦ ͣͦ΅ͤ·ͻ ͍ͤͦͯͭ͋ͯͦ͟ ͙ 

ͤ͊ͫͭͦ͡Έͤ·ͻ ͦͣͨ͟ΈΌ͔͍ͭͪͦΣ ͎ͭͦ͒͊ ͊͟͟ ͔͙ͣͦ͒͡ ͣ͊΄͙͎ͤͤͦͦ ͦ͋ͯ;͔͙ͤΎΣ ͦͭͦͪ͟·͔ ͔ͭͪ͋ͯΌͭ ͋ͦ͡Έ΄͔ ͒͊ͤͤ·ͻ 

͙͙͡ ͙͔ͣΌͭ ͔͔͋ͦ͡ ͫͦ͗ͤ͡·͔ ͔ͨ͊ͪ͊ͣͭͪ· ͒͡Ύ ͦ͋ͯ;͔͙ͤΎΣ ;͊ͫͭͦ ͔ͭͪ͋ͯΌͭ ͤ͊͘;͙͔ͭ͡Έͤ·ͻ ͍·;͙͙͔ͫͭ͡͡Έͤ·ͻ 

͔͍ͪͫͯͪͫͦΦ ˸͎͙͔ͤͦ ͎ͨͪͦͪ͊ͣͣ· ͒ͦͨͯͫ͊͟Όͭ ͍͔ͪ͊ͪͭ͘·͍͙͔͊ͤ ͍ ͙ͪ͊͘͡;ͤ·ͻ ͦͣͨ͟ΈΌ͔ͭͪͤ·ͻ ͙͔ͫͫͭͣ͊ͻΦ  

 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

1. ˿͔͔͍ͣͤͦ ˮΦ ˹ΦΣ ˸͙͍͊ͫͣͦ͟ ˢΦ ˿ΦΣ ˸͔͊͊ͪͤ͟Ύ ˢΦ ˢΦ ͙͙̆ͣΎ ͙ ͤ͊ͯ;ͤͦ-͔ͭͻ͙ͤ;͔͙͚ͫ͟ ͎͔ͨͪͦͪͫͫΥ ˴ͤ ͒͡Ύ 

ͯ;͊΅͙ͻͫΎ фτмл ͟͡Φ τ ˸ ΦΥ ˽͍͔ͪͦͫ΅͔͙͔ͤΣ мфууΦ τ мтс ͫ Υ ͙͡Φ 

2. ˶͔͎͍͊ͫͦ ˤΦ ˢΦ ˽͔ͪͦ͋ͣ͡· ͍͙͙ͪ͊ͭ͘Ύ ͻ͙͙͙ͣΥ ͨͪͦͪ·͍ ͍ ͋ͯ͒ͯ΅͔͔ τ ˸ΦΥ ˭͙͔ͤ͊ͤΣ мфутΦ τ он ͫΦΥ ͙͡ τ 

ό˹͍͔ͦͦ ͍ ͙͙͗ͤ͘Σ ͔ͤ͊ͯ͟Σ ͔ͭͻ͙͔ͤ͟ύ 

3. ͙͙̆ͣΎ ͙ ͍͔͔ͫͦͪͣͤͤͦͫͭΈΥ ˽͙͔ͦͫͦ͋ ͒͡Ύ ͯ;͙͔ͭ͡Ύ κ ˽ͦ͒ ͔ͪ͒ ̑Φ ˨Φ ͔́ͪͭΈΎ͍ͦ͊͟Φ τ ˸ΦΥ ˽͍͔ͪͦͫ΅͔͙͔ͤΣ 

1985. τ ннп ͫ τ ό-x͊͟ ͯ;͙͔ͭ͡Ύ ͻ͙͙͙ͣύΦ 

4. ˽͔ͦͪ͡͡ оΦ ͙͙̆ͣΎ ͤ͊ ͙ͨͯͭ ͍ ͔ͭͪͭΈ͔ ͭ·ͫΎ;͔͔͙͔ͭ͡Υ ˽͔ͪΦ ͫ ͔ͤͣΦ τ ˸ ΦΥ ˸͙ͪΣ мфунΦ τ плл ͫΦ 

 

ϭ ̆͊ͤ ͍ͦ͊ ̊ΦΣ ˿͍ͯ͡·͔͍͊ ˢΦΣ ˻ͪ͊ͣ͘Ύ͔͍ͣͣ͒ͦ͊ ̏Φ, 2023 
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ˣ͍͊͊ͪͦ͘ ˹͎͔͙ͯͪ͒͡ 

͔ͫͭͯ͒ͤͭΣ ͔͎́ͯͪͣͤͫͦͦ͟͟ ˿͔͡Έͫͦ͟ͻͦ͘Ύ͚͍͔͎ͫͭͤͤͦͦ ͙͍͔͙͔ͯͤͪͫͭͭ͊  

͙͔͙ͣͤ ˿ΦˢΦ ˹͙Ύ͍ͦ͊͘Σ 

͎Φ s΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟  

́͊ͻ·͍ͪͦ ͙̏͘͘ 

͔ͫͭͯ͒ͤͭΣ ͔͎́ͯͪͣͤͫͦͦ͟͟ ˿͔͡Έͫͦ͟ͻͦ͘Ύ͚͍͔͎ͫͭͤͤͦͦ ͙͍͔͙͔ͯͤͪͫͭͭ͊  

͙͔͙ͣͤ ˿ΦˢΦ ˹͙Ύ͍ͦ͊͘Σ 

͎Φ s΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 

 

˿˻˶˩˹ˮ˩ ˿̍˾ˢ ˮ ˩˥˻ ˿˽˻˿˻ˣ̍ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

ˤ Ή͚ͭͦ ͫͭ͊ͭΈ͔ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭͫΎ ͫ ͔͙͔ͦͤ͡ ͫ·ͪ͊ ͙ ͔͎ͦ ͫͨͦͫͦ͋·Σ ͔͙͔ͫͦ͒ͪ͗͊ͤ ͫ·ͪ͊Σ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ 

ͦͤ͟ͼ͔ͤͭͪ͊ͭ͊ ͙ͫͦ͡ ͙ͨͪ ͔͙͔ͫͦͤ͡ ͫ·ͪ͊Σ ͙͔ͨͪͦ͒ͦ͗ͭ͡͡ΈͤͦͫͭΈ ͔͙ͫͦͤ͡Ύ ͫ·ͪ͊Σ ͍·͔͒ͪ͗͊͟ ͫ·ͪ͊Σ ͍͔ͪͣΎ 

͔͍͙ͫͦͪ͊ͤ͘Ύ ͫ·ͪ͊ ͙ ͍͙͍͊ͣͦͫ͘Ύ͘Έ ͔ͣ͗͒ͯ ͙͙ͤͣΦ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡ 

˿·ͪΣ ͔͙͔ͫͦͤ͡Σ ͫͨͦͫͦ͋Σ ͫͦ͡ΈΣ ͍ͦ͒͊Φ 

 

.ŀȊŀǊƻǾ bǳǊƎŜƭŘƛ 

{ǘǳŘŜƴǘΣ ¢ǳǊƪƳŜƴ !ƎǊƛŎǳƭǘǳǊŀƭ ¦ƴƛǾŜǊǎƛǘȅ ƴŀƳŜŘ ŀŦǘŜǊ {Φ!Φ bƛȅŀȊƻǾΣ 

!ǎƘƎŀōŀǘΣ ¢ǳǊƪƳŜƴƛǎǘŀƴ  

¢ŀƘȅǊƻǾ 9ȊƛȊ 

{ǘǳŘŜƴǘΣ ¢ǳǊƪƳŜƴ !ƎǊƛŎǳƭǘǳǊŀƭ ¦ƴƛǾŜǊǎƛǘȅ ƴŀƳŜŘ ŀŦǘŜǊ {Φ!Φ bƛȅŀȊƻǾΣ 

!ǎƘƎŀōŀǘΣ ¢ǳǊƪƳŜƴƛǎǘŀƴ 

 

{![¢LbD hC /I99{9 !b5 L¢{ a9¢Ih5{ 

 

!ōǎǘǊŀŎǘ 

¢Ƙƛǎ ŀǊǘƛŎƭŜ ŘƛǎŎǳǎǎŜǎ ǘƘŜ ǎŀƭǘƛƴƎ ƻŦ ŎƘŜŜǎŜ ŀƴŘ ƛǘǎ ƳŜǘƘƻŘǎΣ ǘƘŜ ŎƻƴǘŜƴǘ ƻŦ ŎƘŜŜǎŜΣ ǘƘŜ ǳǎŜ ƻŦ ǎŀƭǘ 

ŎƻƴŎŜƴǘǊŀǘŜ ƛƴ ǎŀƭǘƛƴƎ ŎƘŜŜǎŜΣ ǘƘŜ ŘǳǊŀǘƛƻƴΣ ƻŦ ǎŀƭǘƛƴƎ ŎƘŜŜǎŜΣ ŀƎƛƴƎ ƻŦ ŎƘŜŜǎŜΣ ŎƘŜŜǎŜ ǊƛǇŜƴƛƴƎ ǘƛƳŜ ŀƴŘ ǘƘŜ 

ǊŜƭŀǘƛƻƴǎƘƛǇ ōŜǘǿŜŜƴ ǘƘŜƳΦ 

YŜȅǿƻǊŘǎ 

/ƘŜŜǎŜΣ ǎŀƭǘƛƴƎΣ ǿŀȅΣ ǎŀƭǘΣ ǿŀǘŜǊΦ 

 

͔̇͡ΈΌ ͨͦͫͦ͊͡ ͫ·ͪ͊ Ύ͍͡Ύ͔ͭͫΎ ͙͔ͫͦ͒͊ͤ͘ ͍͔͎ͫͦ͋ͫͭͤͤͦͦ ͊ͪͦͣ͊ͭ͊ ͙ ͔͎͙͍͙͔ͪͯͪͦ͊ͤ͡ 

͙͙͎͙ͣͪͦ͋ͦͦ͟͡;͔͙ͫ͟ͻ ͨͪͦͼ͔͍ͫͫͦΣ ͙ͨͪͦͫͻͦ͒Ύ΅͙ͻ ͍ ͫ·͔ͪΦ 

˽ͦͫͦ͊͟͡ ͫ·ͪ͊ ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ͍͒ͯͣΎ ͙ͫͨͦͫͦ͋͊ͣΥ  

͊ύ ˽ͦͫͦ͡ ͫͯͻ͚ͦ ͫͦ͡ΈΌΦ  

͋ύ ˭͊ͣͦ;͙͔ͭ ͫ·ͪ ͍ ͔͚ͫͦͤͦ͡ ͍͔ͦ͒Φ  

˿·ͪ· ͔ͫͦ͒ͪ͗͊ͭ ͦͭ мΣр ͒ͦ у ҈ ͙ͫͦ͡Σ ͦͭ мΣр ͒ͦ оΣр ҈ ͍ ͫ·ͪ͊ͻ ͍ͦ͒ͯ͘΄͚ͤͦ ͍·͔͙͒ͪ͗͟Σ ͒ͦ р ҈ ͍ 

͔ͤͦͭͦͪ͟·ͻ ͣΎ͎͙͟ͻ ͫ·ͪ͊ͻ ͙ ͦͭ п ͒ͦ у ҈ ͍ ͔ͫͦͤ͡·ͻ ͫ·ͪ͊ͻΦ ˿ͯͻ͊Ύ ͫͦ͡Έ ͦ͋·;ͤͦ ͙ͫͨͦ͡Έ͔ͯͭͫ͘Ύ ͍ ͫ·ͪ͊ͻ 

͍ͦ͒ͯ͘΄͚ͤͦ ͍·͔͙͒ͪ͗͟Φ ˻͍ͫͤͦͤ·ͣ ͔ͤ͒ͦͫͭ͊ͭͦͣ͟ ͨͦͫͦ͊͡ ͫ·ͪ͊ ͫͯͻ͚ͦ ͔͚ͫͦͤͦ͡ ͚ͣͯͦ͟ Ύ͍͡Ύ͔ͭͫΎ ͭͦΣ ;ͭͦ ͫ·ͪ 

͙͍͔ͨͪͦͫͦ͊ͭͫ͡Ύ ͔͍͔ͤͪ͊ͤͦͣͪͤͦ ͨͦ ͍͔͚ͫ ͔ͣ͊ͫͫΣ ͊ ͍͊͗ͤͦͫͭ͡Έ ͔͎ͦ ͣ͊ͫͫ· ͦ;͔ͤΈ ͣ͊͊͡Φ  

˿͎ͭͪͦ͊Ύ ͔ͣͻ͙͊ͤ͊͘ͼ͙ΎΦ ˴͎ͦ͒͊ ͫ·ͪ ͍·ͪ͊΅͙͍͔͊ͭͫΎ ͍ ͔ͪ͊ͫͫͦ͡Σ ͒͡Ύ ͙͎͍͔͙ͨͪͦͭͦͤ͡Ύ ͪ͊ͫͫͦ͊͡ 

͙ͫͨͦ͡Έ͔ͯͭͫ͘Ύ ͙ͨͭΈ͔͍͊Ύ ͦ;͙΅͔ͤͤ͊Ύ ό͔͙͍ͨ͊ͫͭͪͦ͊ͤͤ͊͘Ύύ ͍ͦ͒͊ ͙͙͡ ͦ;͙΅͔ͤͤ͊Ύ ͎ͦͯ͋͊͡Ύ ͍ͦ͒͊Φ ͔́͊͗͟ ͣͦ͗ͤͦ 
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͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͻ͙͍ͦͪͪͦ͊ͤͤͯ͡Ό ͍ͦ͒ͯΦ ˹ͦ ͙ͨͪ ͙ͫͨͦ͡Έ͍͙͙ͦ͊ͤ͘ ͍ͦ͒· ͦͤ͟ͼ͔ͤͭͪ͊ͼ͙Ύ ͙ͫͦ͡ ͔ͤ ͒ͦ͗ͤ͊͡ ͋·ͭΈ 

͔͔͔ͣͤ мн҈Σ ͙ͤ͊;͔ ͍ ͦͫͭͤͦͣ͟ ͔ͫͦ͡ ͫ·ͪ͊ ͙͍͔ͫ͊ͨ͊ͭͫ͟͡Ύ ͍͎͊͊͡ ͙ ͫ·ͪͤ͊Ύ ͣ͊ͫͫ͊ ͍͙ͫͭ͊ͤͦͭͫΎ ͔͙ͤͨ͊ͫͭ͡;͚ͤͦΦ 

ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͦͤ͟ͼ͔ͤͭͪ͊ͭ͊ ͙ͫͦ͡ ͎͚ͦͯ͋ͦ͡ ͍ͦ͒· ͔͔͒͊ͭ͡ ͫ·ͪ ͣΎ͎͙ͣ͟ ͙ ͎͙͊͒ͣ͟͡Φ ˹͔͒ͦͫͭ͊ͭͦ͟ 

͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͎͚ͦͯ͋ͦ͡ ͍ͦ͒· ͍ ͭͦͣΣ ;ͭͦ ͦͤ͊ ͋·ͫͭͪͦ ͙ͨͦͪͭͭͫΎΦ  

˽͙͔ͪͦ͒ͦ͗ͭ͡͡ΈͤͦͫͭΈ ͔͙ͫͦͤ͡Ύ ͫ·ͪ͊ ͍͙͙͊ͫͭ͘ ͦͭ ͔͎ͦ ͔ͪ͊ͣͪ͊͘Φ ͔̉ͣ ͍·΄͔ ͍͊͗ͤͦͫͭ͡ΈΣ ͔ͭͣ ͋·͔͔ͫͭͪ 

ͫͻ͍͊ͭ·͍͔͊ͭͫΎ ͫ·ͪΦ ˽͔ͦͫ͡ ͔͍͙͔ͨͪ͒͊ͪͭ͡Έ͚ͤͦ ͙͊ͫͦ͘͟͡ ͍͔ͫ ͫ·ͪ· ͔ͨͦͣ΅͊Όͭ ͍ ͪ͊ͫͫͦ͡ ͙ ͍·͔͙͍͒ͪ͗͊Όͭ ͍ 

͔ͪ͊ͫͫͦ͡ ͔͔͔͔ͦͨͪ͒ͤͤͦ͡ ͍͔ͪͣΎ ͍ ͍͙͙͙͊ͫͣͦͫͭ͘ ͦͭ ͫͦͪͭ͊ ͫ·ͪ͊Φ ˻͋·;ͤͦ ͒͡Ύ ͍͔ͭͪ͒·ͻ ͫ·͍ͪͦ ͙ͫͨͦ͡Έͯ͘Όͭ 

ͪ͊ͫͫͦ͡ ннπнп҈Σ ͊ ͒͡Ύ ͔ͫͦͤ͡·ͻ ͙ ͣΎ͎͙͟ͻ ͫ·͍ͪͦ π ͪ ͊ͫͫͦ͡ ͔͔͚ͫͪ͒ͤ ͦͤ͟ͼ͔ͤͭͪ͊ͼ͙͔͚ моπму҈Φ ͔͔́ͣͨͪ͊ͭͯͪ͊ 

͔͚ͫͦͤͦ͡ ͍ͦ͒· ͙͎͔ͪ͊ͭ ͍͊͗ͤͯΌ ͪͦ͡Έ ͍ ͙ͫͦͪͦͫͭ͟ ͨͦͫͦ͊͡Φ ͔̉ͣ ͍·΄͔ ͔͔ͭͣͨͪ͊ͭͯͪ͊Σ ͔ͭͣ ͋·͔͔ͫͭͪ ͔͍ͫͦͪ͊͘Όͭ 

ͫ·ͪ·Φ ˻͙ͤ ͦ͋·;ͤͦ ͔͙͍ͨͦ͒͒ͪ͗͊Όͭ ͔͔ͭͣͨͪ͊ͭͯͪͯ ͔͚ͫͦͤͦ͡ ͍ͦ͒· ͙ ͍ͦ͒ͯ͘ͻ͊ ͤ͊ ͍͔ͯͪͦͤ уπмнϲ˿Σ ͊ 

͙͔ͦͭͤͦͫͭ͡ΈͤͯΌ ͍͊͗ͤͦͫͭ͡Έ ͍ͦ͒ͯ͘ͻ͊ ͤ͊ ͍͔ͯͪͦͤ фнπфс҈Φ ˽͙ͪ ͙ͫͨͦ͡Έ͍͙͙ͦ͊ͤ͘ ͔͚ͫͦͤͦ͡ ͍ͦ͒· ͍ͨͦ·΄͔͊ͭͫΎ ͔͔ 

͙ͫͦͭͤͦͫͭ͟͡Έ ͍ ͔ͪͯ͘͡Έ͔ͭ͊ͭ ͍·͔͔͙͒ͤ͡Ύ ͨͪͦͭͯͻ΄͔͎ͦ ͣͦͦ͊͟͡ ͙͘ ͫ·ͪ͊Φ ˤ ͚͊ͦ͟͟πͭ ͦ ͔ͣͦͣͤͭ ͦͤ ͎ͦ͋ͦ͊΅͔͊ͭͫΎ 

ͣͦͦ͡;ͤ·ͣ ͫ ͊ͻ͊ͪͦͣΣ ͫͦ͡Ύ͙ͣ ͙ ͔ͤ͋ͦ͡Έ΄͙ͣ ͙ͦ͟͡;͔͍ͫͭͦͣ ͔͍͋ͦ͟͡Φ ˤ ͨͪͦͼ͔͔ͫͫ ͨͦͫͦ͊͡ ͦͭ ͍͔͔͎ͫ͗ͦ ͫ·ͪ͊ 

͔ͦͭ͒͡Ύ͔ͭͫΎ ͋ͦ͡Έ΄͔ͦ ͙ͦ͟͡;͔͍ͫͭͦ ͍͎ͭͦͪͦ͊Σ ;ͭͦ ͙͔ͫͤ͗͊ͭ ͦͤ͟ͼ͔ͤͭͪ͊ͼ͙Ό ͪ͊ͫͫͦ͊͡Σ ͔ͦͫͦ͋ͤͤͦ ͍ ͍͔ͪͻ͙ͤͻ 

ͫͦ͡ΎͻΦ 

˽ͦΉͭͦͣͯ ͍· ͒ͦ͗ͤ͡· ͙ͫͦͭ͡Έ ͔ͫͦͤͯ͡Ό ͍ͦ͒ͯ ͙ͦ͒ͤ ͪ͊͘ ͍ ͔͒ͤΈ ͙ ͨͦͫ·ͨ͊ͭΈ ͫͦ͡ΈΌ ͔ͭ ;͙͊ͫͭΣ ͦͭͦͪ͟·͔ ͔ͤ 

͎͔ͨͦͪͯ͗ͤ· ͍ ͔ͫͦͤͯ͡Ό ͍ͦ͒ͯΦ ˨͡Ύ ͔͙ͨͦ͒͒ͪ͗͊ͤΎ ͦͤ͟ͼ͔ͤͭͪ͊ͼ͙͙ ͔͚ͫͦͤͦ͡ ͍ͦ͒· ;͊ͫͭͦ ͍͒ͦ͋͊͡ΎΌͭ ͫͦ͡Έ ͤ͊ 

͒ͤͦ ͔͔͍ͪͪͯ͊ͪ͊͘ ͙͙͡ ͊͒ͯͭ͟͡ ͍ͤͯͭͪΈ ͔ͣ΄ͦ;͔͟ ͫ ͫͦ͡ΈΌΦ  

ˤ·͔͒ͪ͗͊͟ ͫ·ͪ͊Φ ͔̇͡Έ ͍·ͪ͊΅͙͍͙͊ͤΎ ͫ·ͪ͊ ς ͫ ͔͒͊ͭ͡Έ ͨͪͦ͒ͯͭ͟ ͔͔͋ͦ͡ ͙͍ͨͦ͒͊ͭ͡·ͣΣ ͙ͨͪ͒͊ͭΈ ͔ͣͯ 

͔͔͔ͦͨͪ͒ͤͤ͡·͔ ͎͔͙ͦͪ͊ͤͦͨͭ͡;͔͙͔ͫ͟ ͍͚͍ͫͦͫͭ͊ ό͍ͯͫ͟ ͙ ͊ͨ͊͘ͻΣ ͙͔ͦͤͫͫͭͤ͟ͼ͙ΌΣ ͍͔ͤ΄͙͚ͤ ͍͙͒ύΦ ˽͙ͪ 

͍·ͪ͊΅͙͍͙͙͊ͤ ͫ·ͪ͊ ͒ͦ͗ͤ͡· ͋·ͭΈ ͫͦ͒͊ͤ͘· ͍͔͍ͫͦͦͭͭͫͭͯΌ΅͙͔ ͍͙ͯͫͦ͡ΎΦ ˤ ͍͙͙͙͊ͫͣͦͫͭ͘ ͦͭ ͫͦͪͭ͊ ͫ·ͪ͊ 

͙͔ͨͪͦ͒ͦ͗ͭ͡͡ΈͤͦͫͭΈ ͔͎ͦ ͔͍͙ͫͦͪ͊ͤ͘Ύ ͙ͪ͊͘͡;ͤ͊Φ ˹͙͔͊ͨͪͣͪΥ ͫ·ͪ Ϧ˿͍͔͙͚ͦͭͫ͟Ϧ ;͔͔ͪ͘ п ͔ͣͫΎͼ͊Τ ˿·ͪ 
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ˤͦ ͍͔ͪͣΎ ͔͍͙ͫͦͪ͊ͤ͘Ύ ͫ·ͪ͊Υ ͍͊͗ͤ͡·͚ ό͙͍ͣ͊ͪͤͦ͊ͤͤ·͚ύ ͯ;͊ͫͭͦ͟ ό͔͔ͭͣͨͪ͊ͭͯͪ͊ мпπмсϲ˿ ͒͡Ύ ͫ·͍ͪͦ ͫ 

͔ͣͤͦ͘ͺ͙͡Έ͚ͤͦ ͙ͣͪͦ͟ͺ͚ͦͪͦ͡ ͙͙͡ ͔͔ͭͣͨͪ͊ͭͯͪ͊ муπнрϲ˿ ͒͡Ύ ͫ·͍ͪͦ ͫ ͔ͭͪͣͦͺ͙͡Έ͚ͤͦ ͙ͣͪͦ͟ͺ͚ͦͪͦ͡Σ 
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ͣͦͦ͊͟͡ ͨͦ͒ ͔͚͍͙͔͒ͫͭͣ ͙ͫ͟͡·ͻ ͔͙͚͋͊ͭͪ͟ ͍ ͔ͣͦͦ͟͡Φ ˤ ͔ͭ;͔͙͔ͤ ͔͍ͨͪ·ͻ ͫͯͭͦ͟ ͔ͨͦͫ͡ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ ͊ͭͦ͊͘͟͡ 

͍ ͫ·͚ͪͤͦ ͔ͣ͊ͫͫ ͙͍͔ͫ͋ͪ͊͗͊ͭͫΎ ͋·͔͔ͫͭͪΦ ˤ ͔ͭ;͔͙͔ͤ ͔͍ͨͪ·ͻ рπмл ͔͚͒ͤ ͫ͊ͻ͊ͪ ͍ ͔ͣͦͦ͟͡ ͨͦͤͦͫͭ͡ΈΌ 

͙͍͔ͫ͋ͪ͊͗͊ͭͫΎ ͙ ͔͍ͨͪͪ͊΅͔͊ͭͫΎ ͍ ͣͦͦ͡;ͤͯΌ ͙ͫͦͭͯ͟͡Φ ͔͔̉ͪ͘ мл ͔͚͒ͤ ͍ ͫ·͔ͪ ͔ͤ ͔ͦͫͭ͊ͭͫΎ ͣͦͦ͡;͎ͤͦͦ ͫ͊ͻ͊ͪ͊Φ 

˸ͦͦ͡;ͤ͊Ύ ͙ͫͦͭ͊͟͡ ͍ͫΎ͊ͤ͊͘ ͫ ͔ͨ͊ͪ͊͊ͤ͊ͭͦͣ͘͟ ͊͟͡Έͼ͙Ύ ;͔͔ͪ͘ ͍͒ͯͻ͔͙͔͊ͣͫͭͭ͘͡ΈͤͯΌ ͊͟͡Έͼ͙͚πͅ ͦͫͺͦͪͤͯΌ 

͙ͫͦͭͯ͟͡Σ ͊ ˿͊˻ ͍·͍͔ͫͦ͋ͦ͗͒͊ͭͫΎ ͙͘ ͔ͨ͊ͪ͊͊ͤ͊ͭ͊͘͟ ͊͟͡Έͼ͙Ύ ͍ ͔ͪͯ͘͡Έ͔ͭ͊ͭ ͍͙͔͚͍͙͚͊ͣͦ͒ͫͭ͘ ͍ ͍͔ͫͦͫͭ͊ ͫ·ͪ͊Φ 

ˤ ͔ͪͯ͘͡Έ͔ͭ͊ͭ ͔ͦ͋ͪ͊ͯͭͫ͘Ύ ͣͦͦ͡;͙ͤͦͫ͟͡·͚ ͊͟͡Έͼ͙͚Φ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

мΦ ˸͍͊͊ͪͦ͟ ˤΦˢΦ ͙ ͒ͪΦ ˤ͔͔͙ͭͪͤ͊ͪͤͦπͫ ͙͊ͤͭ͊ͪͤ͊Ύ Ή͔͙ͫͨͪͭ͊͘͟ ͫ ͍͙ͦͫͤͦ͊ͣ ͔ͭͻ͎͙͙ͤͦͦ͡ ͙ ͙ͫͭ͊ͤ͒͊ͪͭ͊͘ͼ͙͙ 

͍ͨͪͦ͒ͯͭͦ͟ ͙͍͍͍͗ͦͭͤͦͦ͒ͫͭ͊Φς ˸ΦΥ ˴ͦͦͫ͡Σ мффмΦ 

нΦ ˮ͙ͤͻ͍ͦ ˥Φ˿Φ ˣ͙ͦͻ͙͙ͣΎ ͣͦͦ͊͟͡ ͙ ͣͦͦ͡;ͤ·ͻ ͍ͨͪͦ͒ͯͭͦ͟Φ ˸ΦΥ ˽͙΅͔͍͊Ύ ͨͪͦͣ·΄͔ͤͤͦͫͭ͡ΈΣмффлΦ 

оΦ ˤ͙͔͍͊ͫ͊͡ !Φ ̅Φ ͙ ˬ͙͍ͪ͊ͦͫ͊͟͟Ύ ˯Φ YΦ ˴ͦͤͭͪͦ͡Έ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͫ·ͪΈΎ ͤ͊ ͎͙ͦͪͦ͒ͫ͟ͻ ͣͦͦ͡;ͤ·ͻ ͍͊ͦ͒͊͘ͻΦ 

aΦΥ ˴ͦͦͫ͡Σ мффнΦ  

ϭ x͍͊͊ͪͦ͘ ˹ΦΣ ́͊ͻ·͍ͪͦ ̏ΦΣ нлно 
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THE IMPORTANCE OF AGRICULTURAL CONSISTENCY 

 

Abstract 

This paper discusses the issue of features of the development of technologies in agriculture and their 

impact on the development of the country's economy. A cross and comparative analysis of the influence of 

various factors on the development of agriculture has been carried out. Recommendations for the 

implementation of developments are given. 

Keywords 
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ˤ ͔͙͔ͨͦͫ͒ͤ͡ ͎ͦ͒· ͎͙͔ͣͤͦ ͺ͔͔ͪͣͪ· ͤ͊;͙͊͡ ͦ͋ͪ͊΅͊ͭΈͫΎ ͟ ͒͊ͤͤ·ͣ ͦ ͙ͭ͊͟ͻ ͍͊͗ͤ·ͻ ͔͔͔ͨͪͣͤͤ·ͻΣ 
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͔ͯ͗ ͫͯ΅͔͍͔ͫͭͯͭΣ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͫͦ͒͊ͭ͘Έ ͔ͤ͊͒͗ͤ·͔ ͙͔͋ͤͫ͘-͍͙ͦ͋ͦͫͤͦ͊ͤΎ ͒͡Ύ ͙ͨͪͤΎ͙ͭΎ ͔ͪ΄͔͙͚ͤΦ ̆ͦͪͦ΄͔͚ 

͍ͤͦͦͫͭΈΌ Ύ͍͡Ύ͔ͭͫΎ ͭͦΣ ;ͭͦ ͦͻ͍͊ͭ ͨͦ͒͟͡Ό;͔͙͔ͤͣ ͍͔͙ͯ͡;͙͍͔͊ͭͫΎ ͨͦ;͙ͭ ͍͔͔͒͘Φ ˴ нлол ͎ͦ͒ͯ ͣ· ͙͔ͦ͗͒͊ͣΣ 

;ͭͦ ͔͔͍ͨͪ͒ͦ͊Ύ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͊͟ ͍ͫΎ͙͘ ͎ͭͦͦ ͙͙͡ ͙͎ͤͦͦ ͙ͭͨ͊ ͔͋ͯ͒ͭ ͦͻ͍͊ͭ·͍͊ͭΈ ͙͔ͨͪͣͪͤͦ ул ͨͪͦͼ͔͍ͤͭͦ 

͔ͫ͡Έ͙ͫ͟ͻ ͚͍ͪ͊ͦͤͦ ͙ͣͪ͊Τ ͔͊ͣͭͤ͘·ͣ ͙ͫ͟͡Ό;͔͙͔ͤͣ Ύ͍͡Ύ͔ͭͫΎ ˢͺ͙ͪ͊͟Σ ͎͔͒ ͔͋ͯ͒ͭ ͦͻ͍͊;͔ͤ͊ ͭͦ͡Έͦ͟ ;͔͍͔ͭͪͭΈ 

͔͔ ͨͦ͡΅͙͊͒Φ ͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͟͡Ό;͔͍·ͣ ͔ͣͦͣͤͭͦͣ Ύ͍͡Ύ͔ͭͫΎ ͪ͊ͪ͊͋ͦͭ͊͘͟ ͋ͦ͡Έ΄͔͎ͦ ͙ͦ͟͡;͔͍ͫͭ͊ ͙ ͔͔͋ͦ͡ 

Ήͺͺ͔͙͍ͭͤ͟·ͻ ͼ͙ͺ͍ͪͦ·ͻ ͙͔͍ͤͫͭͪͯͣͤͭͦ ͒͡Ύ ͙ͦͭͪ͊ͫ͡ ͙ ͔͚͍͙͔ͫͦ͒ͫͭ ͙ͻ ΄͙ͪͦͦͣͯ͟ ͍͔͔͙ͤ͒ͪͤΌΦ 

˽ͦ ͔͔ͣͪ ͪ͊ͫ΄͙͔͙ͪͤΎ ͍͔͚ͦͣͦ͗ͤͦͫͭ͘ ͨͦ͒͟͡Ό;͔͙ͤΎ Ή͙ͭ ͙͔ͤͫͭͪͯͣͤͭ· ͦͭͪͦ͟Όͭ ͍ͤͦ·͔ ͍͙ͦͣͦ͗ͤͦͫͭ͘ 

͍ ͔ͫ͡Έͫͦͣ͟ ͻͦ͘Ύ͚͍͔ͫͭΥ 

ω ˸ ͍͊ͫͫͦ·͚ ˮ͔͔ͤͭͪͤͭ ͍͔΅͔͚Φ ˿͔͙ͭ ͫ ͙͙ͤͣ͘͟ Ή͔͎͔͔͙͔ͤͪͦͨͦͭͪ͋ͤͣ͡ ͙ ͔͔͋ͦ͡ ͔͒΄͔͍·͔ ͒͊ͭ;͙͙͟ 

͎͍ͨͦ͒ͦͭͦΎͭ ͨͦ;͍ͯ ͒͡Ύ ͣ͊ͫ΄͙͍͙ͭ͊͋ͪͦ͊ͤΎ Lƻ¢Σ ;ͭͦ ͍͙ͨͦͦͭ͘͡ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͙͔ͭ͊͟ ͍͙͊ͪ͊ͤͭ· 

͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘ΎΣ ͊͟͟ ͭͦ;ͤ·͚ ͙͍ͨͦ͡ ͔͍ͨͦ͡·ͻ ͯ͟͡ΈͭͯͪΣ ͙͙͎ͣͦͤͭͦͪͤ ͋ͦ͡Έ΄͙ͻ ͫͭ͊͒ ͫͦͭ͊͟Σ ͊ ͔ͭ͊͗͟ 

͔͙͍͙͔ͦͭͫ͗͊ͤ͡ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͙ ͙͍͙͔ͨͪͦͦ͒ͭ͘͡Έ͙ͤͦͫͭ ͔ͯ͒͊ͤͤ͡·ͻ ͙͚͒͊ͤ͘ ͙ ͋ͦ͡Έ΄͙ͻ ͍ͨ͊ͪͦ͟ ͔ͭͻ͙ͤ͊͟Φ 

ω ˴ ͙͙ͪͭ;͔͙ͫ͟ ͍͊͗ͤ·͔ ͎͙ͯͫͯ͡Φ ˿͍͔ͪͻͣ͊͊͡Ύ ͔͊͒ͪ͗͊͘͟ ͙ ͍ͨͦ·΄͔ͤͤ͊Ύ ͙ͫͭ͊͋͡ΈͤͦͫͭΈ ͔͙͔͙͚ͫͦ͒ͤͤ 

͋ͯ͒ͯͭ ͍͍ͫͨͦͫͦ͋ͫͭͦ͊ͭΈ ͍͔͔ͯͪͤͤͦͣͯ ͊ͨͯͫͯ͘͟ ͙͔͙͚ͨͪͦ͗ͤ͡Σ ͔ͭͪ͋ͯΌ΅͙ͻ ͊͋ͫͦ͡Ό͚ͭͤͦ ͔͙ͤ͊͒͗ͤͦͫͭ ͙ 
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͋·͔͚͍͙ͫͭͪͦ͒ͫͭΎΣ ͙ͭ͊͟ͻ ͊͟͟ ͪ͊͋ͦͭ͊ ͫ ͍͊ͭͦͤͦͣͤ·ͣ ͍͙͔ͦ͋ͦͪͯ͒ͦ͊ͤͣ ͙ ͙͒ͪͦͤ͊ͣΦ 

ω ˽ ͙ͪ͊ͭ͟;͔͙ͫ͟ ͎ͦ͋͊͡͡Έ͔ͤͦ ͨͦͪ͟·͙͔ͭΦ ˩͙ͫ͡ ͙͙ͫͨͯͭͤ͟ [9h ͔͙ͪ͊ͯ͘͡Όͭ ͍͚ͫͦ ͔ͨͦͭͤͼ͙͊͡Σ ͙ͦͤ ͍ͨͦͦ͘͡Ύͭ 

͔͒͊͗ ͫ͊ͣ·ͣ ͔ͦͭ͒͊ͤͤ͡·ͣ ͔ͫ͡Έ͙ͫͣ͟ ͚ͪ͊ͦͤ͊ͣ ͙ͣͪ͊ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͦ͋΄͙ͪͤͯΌ ͼ͙ͺ͍͙ͪͦ͊͘ͼ͙ΌΣ ;ͭͦ 

͍ͨͦ·͙ͫͭ ͎ͦ͋͊͡͡ΈͤͯΌ ͙͍͙͔ͨͪͦͦ͒ͭ͘͡ΈͤͦͫͭΈ ͔ͫ͡Έ͎ͫͦͦ͟ ͻͦ͘Ύ͚͍ͫͭ͊Φ 

˽͔ͦͭͤͼ͙͊͡Έͤ͊Ύ ͼ͔ͤͤͦͫͭΈ ͔͍ͨͪͦͤ͊;͊͡Έͤͦ ͔͋ͯ͒ͭ ͍͒ͦͫͭ͊͊ͭΈͫΎ ͪͯͨͤ͟·ͣ ͺ͔ͪͣ͊ͣΣ ͦͭͦͪ͟·͔ 

ͦ͋͊͒͊͡Όͭ ͋ͦ͡Έ΄͔͚ ͙͍͔͙ͤͫͭͼ͙͚ͦͤͤͦ ͫͨͦͫͦ͋ͤͦͫͭΈΌ ͙ ͯ͡;΄͙͙ͣ ͙͙ͫͭͣͯ͊ͣ͡ ͒͡Ύ ͦͼ͙ͺ͍͙ͪͦ͟Φ 

ˤͦͣͦ͗ͤͦͫͭ͘Έ ͨͦ͒͟͡Ό;͔͙ͤΎ ͔ͦ͋΅͔͊ͭ ͔͔͋ͦ͡ ͔͎ͯ͟͡Ό ͫΆ͔ͣͯ͟ ͋ͦ͡Έ΄͙ͻ ͯ;͍͊ͫͭͦ͟Σ ͊ ͺ͙͙͍ͫͪͦ͊ͤͤ͟·͔ 

͊ͭͪ͊ͭ͘· ͤ͊ ͪ͊ͪ͊͋ͦͭͯ͘͟ ͔ͪ΄͔͙͚ͤ Lƻ¢ ͔͎͡;͔ ͔͙͍ͦͣͨͤͫͪͦ͊ͭ͟Έ ͤ͊ ͪͯͨͤ͟·ͻ ͙͍͍͔ͨͪͦͦ͒ͫͭͤͤ͘·ͻ ͦ͋Ά͔ͭ͊͟ͻΣ 

;͔ͣ ͤ͊ ͔ͤ͋ͦ͡Έ΄͙ͻ ͔͔͚ͫͣͤ·ͻ ͺ͔ͪͣ͊ͻΦ ͙͔́͊͟ ͯ͟͡Έͭͯͪ·Σ ͊͟͟ ͔͍ͪͤͦ͘·͔Σ ͔͍ͪͤͦ͘·͔Σ ͺͪͯͭ͟· ͙ ͍ͦͦ΅͙Σ ͋ͯ͒ͯͭ 

͎͔͔͙͍ͤͪͪͦ͊ͭΈ ͋ͦ͡Έ΄ͯΌ ;͊ͫͭΈ ͙͙ͫͭͦͣͦͫͭΣ ͦͭͦͪͯ͟Ό ͣ· ͔͔͙͙ͦͨͪ͒͡͡Σ ͨͦ ͔ͭͣ ͔͗ ͙ͨͪ;͙ͤ͊ͣΦ ˤͦͣͦ͗ͤͦͫͭ͘Έ 

ͨͦ͒͟͡Ό;͔͙ͤΎ ͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͋ͦ͡Έ΄͔ ͍͙͍͊ͪ͊ͤͭͦ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͍ Ή͙ͭͻ ͔ͫͭͦͪ͊͟ͻΣ ;͔ͣ ͍ ͣΎ͚ͫͤͦ ͙ 

ͣͦͦ͡;͚ͤͦΣ ͙͘-͊͘ ͋ͦ͡Έ΄͎ͦͦ ͔͔͎ͫͪ͒ͤͦ ͔ͪ͊ͣͪ͊͘ ͺ͔ͪͣΣ ͙͔ͦͭͤͦͫͭ͡Έͤͦ ͔͔͋ͦ͡ ͍·͚ͫͦͦ͟ ͙ͦͤͫͦ͒͊͟͡ͼ͙͙ 

͙͎͍ͪͦͦ͟ ͙ ͯ͡;΄͔͚ ͙͔͙͙ͨͪͣͤͣͦͫͭ ͨͦ͒͟͡Ό;͔ͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡Σ ͨͦͫͦ͟͡Έͯ͟ ͔͙ͫͭ Lƻ¢ ͔ͫͨͼ͙͊͡Έͤͦ 

͙͍͊͒͊ͨͭͪͦ͊ͤ· ͒͡Ύ ͙ͫͭ͊ͭ;͔͎ͫͦͦ͟ ͙͙͎ͣͦͤͭͦͪͤ͊ ͎͙ͣͤͦͻ ͔͔͔ͨͪͣͤͤ·ͻΦ 

ˤ͙ͦͣͦ͗ͤͦͫͭ͘ ͨͦ͒͟͡Ό;͔͙ͤΎ ͔͎ͨͪ͒͊͊͡Όͭ ͔͍ͣͤͦ͗ͫͭͦ ͍ͫͨͦͫͦ͋ͦ ͯͯ͡;΄͙ͭΈ ͤ͊͋͡Ό͔͙͔͒ͤ ͊͘ ͔͍͙ͨͦͫ͊ͣ 

͙ ͯͻͦ͒ ͊͘ ͙͙ͤͣΦ ˮ͔͎ͤͭͪ͊ͼ͙Ύ ͒͊ͤͤ·ͻ ͦ ͎͔ͨͦͦ͒Σ ͙͙͎ͪͪ͊ͼ͙͙Σ ͙͔ͨͭ͊ͭ͡Έͤ·ͻ ͙ ͎͙͒ͪͯͻ ͙͔ͫͫͭͣ ͔ͣͦ͗ͭ ͯͯ͡;΄͙ͭΈ 

͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͔͍ͪͫͯͪͫͦ ͙ ͍ͨͦ·͙ͫͭΈ ͚ͯͪͦ͗͊ͤͦͫͭΈ ͊͘ ͫ;͔ͭ ͔͔͋ͦ͡ ͭͦ;͎ͤͦͦ ͍·Ύ͍͔͙ͤ͡Ύ ͙ ͎͙͍͙ͨͪͦͤͦͪͦ͊ͤ͘Ύ 

͔͍ͤ͒ͦͫͭ͊ͭͦ͟Φ ˹͙͔͊ͨͪͣͪΣ ͒͊ͭ;͙͙͟Σ ͍͔ͪ͊ͪͤͯͭ͘·͔ ͒͡Ύ ͙͙͎ͣͦͤͭͦͪͤ͊ ͫͦͫͭͦΎ͙ͤΎ ͨͦ;͍·Σ ͎ͣͦͯͭ ͔͙͍ͦ͋ͣͤ͊ͭΈͫΎ 

͒͊ͤͤ·͙ͣ ;͔͔ͪ͘ [t²!bΣ ͍ͤ͊ͨͪ͊͡ΎΎ ͪ͊͋ͪ͘·͎͙͍͔͙͊ͭ͘͡ ͤ͊ ͔͙͍ͦͪͪͭͪͦͯ͟͟͟ ͍͔͔͙ͤͫͤΎ ͍ͦ͒· ͙ ͙͔ͨͭ͊ͭ͡Έͤ·ͻ 

͍͔΅͔͍ͫͭΦ ˨͊ͭ;͙͙͟ ͔ͭ͊͗͟ ͎ͣͦͯͭ ͔͔͍ͨͪ͒͊͊ͭΈ ͙͔͙ͦ͋ͪ͊͗ͤ͘Ύ ͙͘ ͔ͦͭ͒͊ͤͤ͡·ͻ ͎͍ͯͦͦ͟͡ ͔͚ͨͦ͡Σ ;ͭͦ͋· ͨͦͣͦ;Έ 

ͺ͔͔ͪͣͪ͊ͣ ͙͙ͨͪͤͣ͊ͭΈ ͔͔͋ͦ͡ ͍ͦ͋ͦͫͤͦ͊ͤͤ·͔ ͙ ͍͔͍͔͔ͫͦͪͣͤͤ·͔ ͔ͪ΄͔͙ͤΎ ͙ ͨͦͯ͡;͊ͭΈ ͙͔ͪ͊ͤͤ 

͔͔͔͙ͨͪ͒ͯͨͪ͗͒ͤΎ ͦ ͙ͭ͊͟ͻ ͔ͨͪͦ͋ͣ͊͡ͻΣ ͊͟͟ ͔͙͋ͦͤ͘͡ ͙͙͡ ͍͔͙͔͙ͪ͒ͭ͡Φ 

ˮ͔͔ͤͭͭͯ͊͟͡͡͡Έͤ·͚ ͙͙͎ͣͦͤͭͦͪͤ ͔ͭ͊͗͟ ͔ͣͦ͗ͭ ͨͦͣͦ;Έ ͺ͔͔ͪͣͪ͊ͣ ͙͙͙͍ͦͨͭͣͪͦ͊ͭ͘Έ ͦͤͦ͟ ͫ͋ͦͪ͊ 

ͯͪͦ͗͊ΎΦ ˸͙͙͎ͦͤͭͦͪͤ ͊͟;͔͍͔ͫͭͤͤ·ͻ ͻ͔͙͙͊ͪ͊ͭͪͫͭ͟͟ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ ͯ͟͡ΈͭͯͪΣ ͙͔ͤ͊ͨͪͣͪ 

͔͙ͫͦ͒ͪ͗͊ͤΎ ͫ͊ͻ͊ͪ͊ ͙ ͼ͍͔ͭ͊ ͍ͨͦ͒ͦ͡Σ ͔ͣͦ͗ͭ ͨͦͣͦ;Έ ͺ͔͔ͪͣͪ͊ͣ ͙͙͙͍ͣ͊ͫͣͪͦ͊ͭ͘͟Έ ͒ͦͻͦ͒ ͦͭ ͍·ͪ͊΅͙͍͙͊ͤΎ 

ͯͪͦ͗͊ΎΦ 

ˣͦ͡Έ΄͙͍ͤͫͭͦ ͔͔͚ͫͭ Lƻ¢ ͔͎ͫͦ͒ͤΎ ͔ͤ ͎ͣͦͯͭ ͔͙͍ͨͦ͒͒ͪ͗͊ͭΈ ͔͔ͨͪ͒͊;ͯ ͙͔͙͚ͦ͋ͪ͊͗ͤ͘ ͔ͣ͗͒ͯ 

͚͍͙ͯͫͭͪͦͫͭ͊ͣΣ ͔ͤ ͎͍ͦͦͪΎ ͔ͯ͗ ͦ͋ ͍͊ͭͦͤͦͣͤͦͣ ͙͔͊ͤ͊͘͡ ͙͔͙͚ͦ͋ͪ͊͗ͤ͘Σ ͊ ͔ͭ͊͗͟ ͔ͤ ͎ͣͦͯͭ ͔͙͍ͨͦ͒͒ͪ͗͊ͭΈ 

͒ͦͫͭ͊ͭͦ;ͤͦ ͋ͦ͡Έ΄͔ͦ ͙ͦ͟͡;͔͍ͫͭͦ ͚͍ͯͫͭͪͦͫͭ ͙ ͨͦͭͤͦͫͭ͡Έ ͒͡Ύ ͭͦ;͎ͤͦͦ ͙͙͎ͣͦͤͭͦͪͤ͊ ͋ͦ͡Έ΄͙ͻ ͔͚ͨͦ͡Φ 

̂ͦͨͦͦͫͤ͘͟͡·͚ ˮ͔͔ͤͭͪͤͭ ͍͔΅͔͚ όb.-Lƻ¢ύ ͙ рD ͔ͦ͋΅͊Όͭ ͔ͪ΄͙ͭΈ Ή͙ͭ ͔ͨͪͦ͋ͣ͡· ͫ ͚ͨͪͦͨͯͫͤͦ͟ 

ͫͨͦͫͦ͋ͤͦͫͭΈΌ ͙ ͨͦͭͤͦͫͭ͡ΈΌ ͔͙͔͙͚ͫͦ͒ͤͤΦ ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͋ͦ͡Έ΄͔͎ͦ ͙ͦ͟͡;͔͍ͫͭ͊ ͙ ͔͔͋ͦ͡ ͍ͨ͊ͤ͡·ͻ ͍ͫΎ͔͚͘ 

͔ͣ͗͒ͯ ͨͦ;͍͚ͦΣ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͣ ͍͙͔ͦ͋ͦͪͯ͒ͦ͊ͤͣ ͙ ͍ͯͨͪ͊͡ΎΌ΅͙͙ͣ ͺ͔͙ͪͣ͊ͣ ͔ͣͦ͗ͭ ͙͍͔͙ͨͪͫͭ ͟ 

͍͔͙ͯ͡;͔͙ͤΌ ͙͙ͫͭͦͣͦͫͭ ͦͭ мол ͒ͦ мтр ͙͙͍ͣ͊ͪ͒ͦ͡͡ ͍͒ͦ͊ͪͦ͡͡ ͟ нлол ͎ͦ͒ͯΦ 

 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

1. ˣͪΎ͙ͤͫ͟ͻΣ ˿Φ˽Φ ͙̏ͦͤͦͣ͊͟͟ ͔ͫ͡Έ͎ͫͦͦ͟ ͻͦ͘Ύ͚͍ͫͭ͊ κ ˿Φ˽Φ ˣͪΎ͙ͤͫ͟ͻΦ ς ˸ ΦΥ ˢ͎͙ͪͦͨͪͦͣ͒͊ͭ͘Σ нлмтΦ ς онс ͫΦ 

2. ˣ͔ͯͫ͡Σ ˮΦ˽Φ ͙̏ͦͤͦͣ͊͟͟ ͔ͫ͡Έ͎ͫͦͦ͟ ͻͦ͘Ύ͚͍ͫͭ͊Υ ͯ;͔͔͋ͤͦ ͙͔ͨͦͫͦ͋ κ ˮΦ ˽Φ ˣ͔ͯͫ͡Σ ˽Φ ˮΦ ˸͙͊͡ͻ͍͙ͭ͊ͪͦ;Φ ς 

˸͙ͤͫ͟Υ ˾͔͙͙͚ͫͨͯ͋͊ͤͫ͟͟͡ ͙͙ͤͫͭͭͯͭ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͎ͤͦͦ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΣ нлмуΦ ς ппт ͫΦ 

3. ˨ͦ͋ͪ·͙ͤͤΣ ˤΦˢΦ ˢͭͯ͊͟͡Έͤ·͔ ͔ͨͪͦ͋ͣ͡· Ή͙͙ͦͤͦͣ͟͟ ˢ˽˴Φ ̂;Φ ͙͔ͨͦͫͦ͋ κ ˤΦˢΦ ˨ͦ͋ͪ·͙ͤͤΦ ς ˸ΦΥ 
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HISTORY OF THE DEVELOPMENT OF MODERN AGRICULTURE 

 

Abstract 

This paper discusses the issue of features of the development of technologies in agriculture and their 

impact on the development of the country's economy. A cross and comparative analysis of the influence of 

various factors on the development of agriculture has been carried out. Recommendations for the 

implementation of developments are given. 
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ͤ͊͊͒͘Φ 

˥͔͔͙ͤͭ;͔͙͔ͫ͟ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͨͦ͊͘͟·͍͊ΌͭΣ ;ͭͦ ͦ͘͟· ͙ ͎͚͒ͪͯͦ ͒ͦͣ͊΄͙͚ͤ ͫͦͭ͟ ͍͙ͫͦͨͪͦͦ͗͒͊͡ 

͔͙͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤ ͔ͫ͡Έ͎ͫͦͦ͟ ͻͦ͘Ύ͚͍ͫͭ͊ ͤ͊ ͊ͨ͊͒͘ ͍ ˩͍ͪͦͨͯΣ ͍ͫͨͦͫͦ͋ͫͭͯΎ Ή͍ͦ͡Όͼ͙͙ ͦ͋΅͔͍ͫͭ͊ ͔͎͊ͣͤͤͦͦ͟ 

͍͔͊͟Φ ˤ ͭͦ ͍͔ͪͣΎ ͊͟͟ ͔͔ͫͭͨͤΈ ͙͎ͣͪ͊ͼ͙͙ ͙ͫ͊ͣͻ ͺ͔͔͍ͪͣͪͦ ͤ͊ ͊ͨ͊͒͘ ͔ͦͫͭ͊ͭͫΎ ͔͔ͨͪ͒ͣͭͦͣ ͙͙͚͒ͫͯͫͫ͟Σ 

͎͔ͦͪͦͣͤͦ ͍͙͡Ύ͙͔ͤ ͣͦͦ͡;͎ͤͦͦ ͙͍͍͍͗ͦͭͤͦͦ͒ͫͭ͊ ͤ͊ ͔͍͔͚ͪͦͨͼ͔͍ ;͔ͭͦ͟ ͔͊ͨ͘;͔͊ͭͤͦ͡ ͍ ͙ͻ ˨˹˴Φ ˨ͦ 

͙ͨͪ͋·͙ͭΎ ͒ͦͣ͊΄͔͎ͤͦ ͫͦͭ͊͟ ͍ ˩͍ͪͦͨͯ ͙͙͒ͦͫͭͦͪ;͔͙͔ͫ͟ ͨͦͨͯ͡Ύͼ͙͙ ͔ͤ ͎͙ͣͦ͡ ͔͔͍͙͍ͨͪ͊ͪ͊ͭΈ ͫ·͔ͪͦ 

͍ͦͪͦ͟Έ͔ ͣͦͦͦ͟͡Φ ˹ͦ ͍ ͚͊ͦ͟͟-ͭͦ ͔ͣͦͣͤͭ ͍ͦ ͍͔ͪͣΎ ͔͙ͪ͊ͫͨͪͦͫͭͪ͊ͤͤΎ ͔͔͔͙ͣ͒͘͡͡Ύ ͍ ͎̑ͦ-ˤͦͫͭͦ;͚ͤͦ 

˩͍͔ͪͦͨ ͙ͨͪͦͦ͘΄͊͡ ͣͯͭ͊ͼ͙Ύ ͔͙ͭͦͪ͊ͤͭͤͦͫͭ͡ ͟ ͔͊ͭͦ͘͟͡Σ ;͊ͫͭͦͭ͊ ͚ͦͭͦͪͦ͟ ͍͔͙ͯ͡;͙͊ͫ͡Έ ͎͋͊ͦ͒͊ͪ͡Ύ 

͔͔͍͔ͫͭͫͭͤͤͦͣͯ ͦͭ͋ͦͪͯ ͎͋͊ͦ͒͊ͪ͡Ύ ͙͔ͨͭ͊ͭ͡Έͤ·ͣ ͍͚͍ͫͦͫͭ͊ͣ ͣͦͦ͊͟͡Φ ˿ͯ͒Ύ ͨͦ ͔͙ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤͦͫͭ ͎͔ͤ͊ 
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͙ͨͭΈΎ ͣͦͦ͊͟͡ ͯ ͔͍͔͚ͪͦͨͼ͔͍ ͔͎ͫͦ͒ͤΎ τ ͒ͦ фл ͨͪͦͼ͔͍ͤͭͦ ͍ ͨͦͨͯ͡Ύͼ͙Ύͻ ͔͍͔ͫͪͤ·ͻ ͫͭͪ͊ͤΣ ͙ͭ͊͟ͻ ͊͟͟ 

͍͔̊ͼ͙ΎΣ τ ͨ ͍ͦ͒͊͡ΎΌ΅͔͔ ͋ͦ͡Έ΄͙͍ͤͫͭͦ ͍ͨͦͭͦͣͦ͟ ͨ͊ͫͭͯͻ͍ͦΦ 

˿͔͡Έ͔ͫͦ͟ ͻͦ͘Ύ͚͍ͫͭͦ Ύ͍͡Ύ͔ͭͫΎ ͍ͦͫͤͦͤ·ͣ ͍͙͎͔͔͒͊ͭͣ͡ ͍͙͙ͪ͊ͭ͘Ύ ͍ ͋ͦ͡Έ΄͙͍͔ͤͫͭ ͔ͫ͡Έ͙ͫ͟ͻ ͚͍ͪ͊ͦͤͦΦ 

ˤ ͍͙͍ͪ͊͊͘Ό΅͙ͻͫΎ ͫͭͪ͊ͤ͊ͻ ͔ͪ͊ͫͭͭ ͫͨͪͦͫ ͤ͊ ͍ͦͫͤͦͤ·͔ ͨͪͦ͒ͯͭ͟· ͙͙ͨͭ͊ͤΎΣ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·͔ ͍ͭͦ͊ͪ· 

͙Σ ͍ͦ ͍͔ͫ ͋ͦ͡Έ΄͔͚ ͔͔͙ͫͭͨͤΣ ͤ͊ ͔͔ͨͪͪ͊͋ͦͭ͊ͤͤ·͔ ͙ͨ΅͔͍·͔ ͨͪͦ͒ͯͭ͟·Φ ˨͡Ύ ͍͔͍͔͙ͯ͒ͦͭͦͪͤ͡Ύ Ή͙ͭͻ 

͔͔͚ͨͦͭͪ͋ͤͦͫͭ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͔͙͙͍ͣͦ͒ͪͤͪͦ͊ͭ͘Έ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·͚ ͙ ͍ͨͪͦ͒ͦͦ͡Έ͍͔ͫͭͤͤ·͚ ͔ͫͭͦͪ͟·Φ 

͚̂ͫͭͦ;͙͍͔ͦ Ή͙ͦͤͦͣ͟;͔͔ͫͦ͟ ͍͙͙͔ͪ͊ͭ͘ ͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͫͦͼ͙͊͡Έͤ·͚ ͎͔ͨͪͦͪͫͫ ͊͘ ͫ;͔ͭ ͙ͫͦ͒͊ͤ͘Ύ 

ͪ͊͋ͦ;͙ͻ ͔ͣͫͭ ͙ ͒ͦͻ͍ͦ͒ͦΣ ͊ ͔ͭ͊͗͟ ͙͔͎ͤͭͪ͊ͼ͙͙ ͔͋͒ͤ·ͻ ͔͍ͫͦ͡ ͔͔͙ͤ͊ͫͤ͡ΎΣ ͔͙ͣͦͦ͒͗͡ ͙ ͔͋ͪ͊͋ͦͭͤ͘·ͻΦ 

˾·͙ͤ͟ ͤͯ͗͒͊ΌͭͫΎ ͍ ͎͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦ ͔͔ͨͦ͒͒ͪ͗͟ ͙ ͔͎͙͍͙͙ͪͯͪͦ͊ͤ͡Φ ͙̏ͦͤͦͣ͊͟͟ ͎͙͍ͦͪ͊ͤͦ͊ͤ͊͘ ͨͦ 

ͼ͔ͨͦ;͊ͣ͟ ͙ͫͦ͒͊ͤ͘Ύ ͙͙ͫͭͦͣͦͫͭΣ ͨͦͭͦͣͯ ;ͭͦ ͭͦ;͚ͦ͟ ͦͭͫ;͔ͭ͊ ͒͡Ύ ͍͔͚ͫ Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ 

Ύ͍͡ΎΌͭͫΎ ͨͪͦ͒ͯͭ͟· ͙ ͪ·͙ͤ͟Σ ͤ͊ ͦͭͦͪ͟·ͻ ͙ͦͤ ͨͪͦ͒͊ΌͭͫΎΦ 

͙̏ͦͤͦͣ͟;͔͔ͫͦ͟ ͍͙͙͔ͪ͊ͭ͘Σ ͍͔ͦͫͤͦ͊ͤͤͦ ͤ͊ ͔ͫ͡Έͫͦͣ͟ ͻͦ͘Ύ͚͍͔ͫͭΣ ͔͔ͫ͒ͯͭ͡ ͙ͨͦͤͣ͊ͭΈ ͊͟͟ 

͔͔͙͔ͨͪͦ͒ͦͤ͡ ͪ͊ͪ͘·͍͊ ͔ͣ͗͒ͯ ͪ·ͤͦ;ͤͦ-͙͔͙͍ͦͪͤͭͪͦ͊ͤͤ·ͣ ͍͙͙͔ͪ͊ͭͣ͘ ͙ ͎ͣͤͦͦ;͙͔ͫͤͤ͡·͙ͣ ͍͙ͦͨͪͦͫ͊ͣ 

͙ ͼ͔͡Ύ͙ͣ ͙͙͙ͨͦͭ͟͡ ͍͙͙ͪ͊ͭ͘ΎΣ ͔͔ͨͪ͗͒ ͍͔͎ͫͦ ͫͦͪ͊͟΅͔͙͔ͤͣ ͔͙͋͒ͤͦͫͭ ͙ ͎͔͔͚ͤ͒ͪͤͦ ͍͔͙͍ͫͨͪ͊͒ͦͫͭ͡ΈΌΣ 

͊͒͊ͨͭ͊ͼ͙͔͚ ͟ ͙͔͔͙ͣͤͤ͘Ό ͙ͣ͊ͭ͊͟͡ ͙ Ή͎͙ͦͦ͟͡;͔͚ͫͦ͟ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙͔͚ Ή͙͙ͦͤͦͣ͟͟Σ ͊ ͔ͭ͊͗͟ 

ͺ͙͍͙͔ͦͪͣͪͦ͊ͤͣ ͫͭͪͯͭͯͪ͟Φ ͒͡Ύ ͙ͨͯ͋͡;͎ͤͦͦ ͔͚͍͙͒ͫͭΎΦ ˿͍͔͍͔ͦͦͭͭͫͭͤͤͦ ͪ͊ͤͦͦ͋ͪ͊ͤ͘͘· ͙ ͺͦͪͣ͊ͭ· 

͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔͎ͫͭͤͤͦͦ Ή͙ͦͤͦͣ͟;͔͎ͫͦͦ͟ ͍͙͙ͪ͊ͭ͘ΎΥ ͦͭ ͔͎ͦͣͨͫͤͦͦ͟͟͡ ͍͙͔͙ͨͪͦ͒͗ͤΎ ͔ͦͭ͒͡Έͤ·ͻ ͔͍ͫͭͦͪͦ͟ 

͎͚͊ͪ͊ͪͤͦ Ή͙͙ͦͤͦͣ͟͟ ͒ͦ ͔ͣͪ ͍ ͔ͦͤͪͭͤ͟͟·ͻ ͦ͋͊ͫͭ͡ΎͻΣ ͙ͭ͊͟ͻ ͊͟͟ ͔ͦͦͨͪ͊͟ͼ͙Ύ ͔ͣ͗͒ͯ ͺ͔͔͙ͪͣͪ͊ͣΣ 

͔ͦͤͭͪ͊ͭͤͦ͟͟ ͺ͔͔͍ͪͣͪͫͭͦΣ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔͔ͫͭͤͤͦ ͺ͙͙͍͙͔ͤ͊ͤͫͪͦ͊ͤ ͙͙͡ ͊ͦͤ͘͟· ͙ ͫͭ͊ͤ͒͊ͪͭ·Φ ˴͊͗͒·͚ 

ͨͦ͒ͻͦ͒ ͙ ͊͗͒͊͟Ύ ͔ͣͪ͊ ͒ͦ͗ͤ͡· ͯ;͙ͭ·͍͊ͭΈ ͦ͋΅ͯΌ ͫͭͪͯͭͯͪͯ͟ ͙ ͍͔ͫ ;͙͊ͫͭ ͼ͔ͨͦ;͙͟ ͙ͫͦ͒͊ͤ͘Ύ ͙͙ͫͭͦͣͦͫͭΦ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

1. ˣͪΎ͙ͤͫ͟ͻΣ ˿Φ˽Φ ͙̏ͦͤͦͣ͊͟͟ ͔ͫ͡Έ͎ͫͦͦ͟ ͻͦ͘Ύ͚͍ͫͭ͊ κ ˿Φ˽Φ ˣͪΎ͙ͤͫ͟ͻΦ ς ˸ ΦΥ ˢ͎͙ͪͦͨͪͦͣ͒͊ͭ͘Σ нлмтΦ ς онс ͫΦ 

2. ˣ͔ͯͫ͡Σ ˮΦ˽Φ ͙̏ͦͤͦͣ͊͟͟ ͔ͫ͡Έ͎ͫͦͦ͟ ͻͦ͘Ύ͚͍ͫͭ͊Υ ͯ;͔͔͋ͤͦ ͙͔ͨͦͫͦ͋ κ ˮΦ ˽Φ ˣ͔ͯͫ͡Σ ˽Φ ˮΦ ˸͙͊͡ͻ͍͙ͭ͊ͪͦ;Φ ς 

˸͙ͤͫ͟Υ ˾͔͙͙͚ͫͨͯ͋͊ͤͫ͟͟͡ ͙͙ͤͫͭͭͯͭ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͎ͤͦͦ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΣ нлмуΦ ς ппт ͫΦ 

3. ˨ͦ͋ͪ·͙ͤͤΣ ˤΦˢΦ ˢͭͯ͊͟͡Έͤ·͔ ͔ͨͪͦ͋ͣ͡· Ή͙͙ͦͤͦͣ͟͟ ˢ˽˴Φ ̂;Φ ͙͔ͨͦͫͦ͋ κ ˤΦˢΦ ˨ͦ͋ͪ·͙ͤͤΦ ς ˸ΦΥ 

ˮ͔͒͊ͭ͘͡Έ͍ͫͭͦ ˸˿̆ˢΣ нлмрΦ ς нул ͫΦ 

4. ˩͙ͪͣ͊ͤͫ͊͟͡ΎΣ ˹ΦˤΦ ͙̏ͦͤͦͣ͊͟͟ ͙  ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟· ͎͊ͪͦͨͪͦͣ·΄͔͎ͤͤͦͦ͡ ͔ͦͣͨͫ͊͟͟͡Υ ͯͪͫ͟ 

͔͟͡ͼ͙͚ κ ˹Φ ˤΦ ˩͙ͪͣ͊ͤͫ͊͟͡ΎΦ ς ˸ Υ ˥˥́̂Σ нлмуΦ ς мсо ͫΦ 

ϭ ˣ͔͎;͔͍͊͊ ˸Σ ˢͣ͊ͤͣͯͻ͔͍͊ͣͣ͒ͦ ˥Σ ͙͙͔͍̊ͪ͊͡ ˣΣ ͚͔͙͔͍̆ͯ͒͊͋ͪ͒ ̒Φ, 2023 

 

 

 

˩͎͍ͦͪͦ ˿ ͔͎͔͚ͪ ˹͙͔͍͙ͦ͊͟͡;,  

˥ˢ̂ ˢ˻ ˨˻ ζ͎̏ͦͦͦ͟͡-͙͎͙͋ͦͦ͡;͔͙͚ͫ͟ ͼ͔ͤͭͪηΣ ͊ͤ͒͟Φ ͙͋ͦ͡Φ ͤ͊ͯ͟Σ 

͎Φ ˢͫͭͪ͊ͻ͊ͤΈΣ ˾̅  

͎͙̊ͨ͊ͤ͊ ˩ ͍͎͔͙ͤΎ ˤ͙͍͊͒ͣͦͤ͊  

̅˥ˣ˻̂ ˤ˻ ζˢͫͭͪ͊ͻ͙͚͊ͤͫ͟ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͔ͭͻ͙ͤ;͔͙͚ͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭηΣ 

͎Φ ˢͫͭͪ͊ͻ͊ͤΈΣ ˾̅ 

 x ·ͫͭͪΎ͍ͦ͊͟ ˩ ͔͙͊ͭͪͤ͊͟ ˢͤ͊ͭͦ͡Έ͔͍ͤ͊ 

̅˥ˣ˻̂ ˤ˻ ζˢͫͭͪ͊ͻ͙͚͊ͤͫ͟ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͔ͭͻ͙ͤ;͔͙͚ͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭηΣ 

͎Φ ˢͫͭͪ͊ͻ͊ͤΈΣ ˾̅ 

 

́˩̆˹˻˶˻˥ˮ̒ ˽˾˻ˮ˭ˤ˻˨˿́ˤˢ ˸ˮ˴˾˻˥˾ˮ˹ˢ ˿˩˸˩˯˿́ˤˢ ˭˶ˢ˴˻ˤ̍̆ ˹ˢ ˽˾ˮ˸˩˾˩ ˽̊˩˹ˮ̇̍  

ˮ ˻ˤ˿ˢΣ ˤ ̂˿˶˻ˤˮ̒̆ ˮ˹˨̂˿́˾ˮˢ˶̎˹˻˯ ˥˻˾ˮ˭˻˹́ˢ˶̎˹˻˯ ̂˿́ˢ˹˻ˤ˴ˮ ˥ˮ˨˾˻˽˻˹ˮ˴ˮ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

˿͔͎ͦ͒ͤΎ ͦͫͦ͋ͯΌ ͍͊͗ͤͦͫͭΈ ͍ͦ ͎͙ͣͤͦͻ ͫͭͪ͊ͤ͊ͻ ͙ͣͪ͊ ͙͔͔ͨͪͦ͋ͪͭ͊ͭ ͍ͦͣͦ͗ͤͦͫͭ͘Έ ͨͦͯ͡;͔͙ͤΎ 
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͙͙ͤ͒ͯͫͭͪ͊͡Έͤ·͙ͣ ͔͙ͣͭͦ͒͊ͣ Ή͎͙ͦͦ͟͡;͔͙ͫ͟ ;͙͚ͫͭͦ ͙ͨ΅͔͍͚ͦ ͨͪͦ͒ͯ͟ͼ͙͙Σ ͍ͨͦͦ͘͡ΎΌ΅͔͚ ͨͦͤͦ͡ͼ͔ͤͤͦ 

ͤ͊ͫ·ͭΈ ͪ͊ͼ͙ͦͤ ͙͙ͨͭ͊ͤΎ ͔͔͙ͤ͊ͫͤ͡Ύ ͔ͨͦͤ͘͡·͙ͣ ͍͔΅͔͍͙ͫͭ͊ͣΦ 

͔̇͡Έ ͪ͊͋ͦͭ· ͫͦͫͭͦΎ͊͡ ͍ ͔͙ͪ͊͊͘͡ͼ͙͙ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ ͙͎͙ͣͪͦͪͤ͊͟ ͔͔͚͍ͫͣͫͭ͊ 

͍͊ͦ͘͟͡·ͻΣ ͤ͊ ͙͔͔ͨͪͣͪ ͨ΄͔͙ͤͼ· ͙ ͍ͦͫ͊Σ ͍ ͙͙ͤ͒ͯͫͭͪ͊͡Έ͚ͤͦ ͍͔ͯͫͭ͊ͤͦ͟ ͎͙͙͙͒ͪͦͨͦͤ͟Φ 

ˤ ͔ͪ͊͋ͦͭ ͦͫͯ΅͔͍ͫͭ͡Ύͦͫ͡Έ ͯ͟͡Έ͙͍͙͍͙͔ͭͪͦ͊ͤ ͙͎͙ͣͪͦͪͤ͊͟ ͍ͦͫ͊ ͙ ͨ΄͔͙ͤͼ·Φ ˿͙͔ͫͭͣ͊ ͎͙͙͙͒ͪͦͨͦͤ͟ 

Ύ͍͡Ύ͔ͭͫΎ ͍͚͊ͭͦͤͦͣͤͦΣ ;ͭͦ ͍ͨͦͦ͘͡Ύ͔ͭ ͍͙͍ͯͫͭ͊ͤ͊͊ͭ͡Έ ͙͔ͦͤͭͪͦͪͯͣ͟͡·͔ ͍͙ͯͫͦ͡Ύ ͔ͫͪ͒·Σ ͍͙͡ΎΌ΅͙͔ ͤ͊ ͪͦͫͭ 

͔͙͚ͪ͊ͫͭͤΦ 

ˤ ͻ͔ͦ͒ Ή͔͙͔ͫͨͪͣͤͭ͊͟ ͨͦͯ͡;͔ͤ͊ ͙͔ͨͭ͊ͭ͡Έͤ͊Ύ ͙ͨ΅͔͍͊Ύ ͨͪͦ͒ͯ͟ͼ͙Ύ ͙͎͙ͣͪͦͪͤ͊͟ ͍͊ͦ͘͟͡·ͻΣ 
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MICROGREENS PRODUCTION TECHNOLOGY OF CEREAL FAMILY ON THE EXAMPLE OF WHEAT AND OATS, 

UNDER THE CONDITIONS OF INDUSTRIAL HORIZONTAL HYDROPONICS INSTALLATION 

 

Abstract 

Today, of particular importance in many countries of the world is the possibility of obtaining by 

industrial methods of ecologically pure food products, allowing to saturate the diet of the population with 

useful substances. 

The aim of the work was to implement the possibility of production of cereal family microgrine, using 

wheat and oats as examples, in the industrial hydroponics unit. 

In the work was carried out the cultivation of oat and wheat microgrin. The hydroponics system is 

autonomous, allowing the establishment of controlled environmental conditions affecting plant growth. 

In the course of the experiment, nutritious foodstuffs of cereal microgrine were obtained, 

recommended for inclusion in the diet of the population in order to improve the overall condition of the 

body. 

Thus, regular use of microgrin as part of daily food can normalize metabolism in the body. Microgrin 

can find its application in areas of critical living in order to diversify the diet and saturate the menu of people 

with vitamins and trace elements. 

Keywords 

Hydroponics, ecosystem, microgreens, oats, wheat, cereals, environmental factors, organic food 
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ͤ͊ͫ·ͭΈ ͪ͊ͼ͙ͦͤ ͙͙ͨͭ͊ͤΎ ͔͔͙ͤ͊ͫͤ͡Ύ ͔ͨͦͤ͘͡·͙ͣ ͍͔΅͔͍͙ͫͭ͊ͣΦ 

ˮ͍͔ͫͭͤͦ͘Σ ;ͭͦ ͫ͊ͣ·ͣ ͖ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤ·ͣ ͙ͫͭͦ;͙ͤͦͣ͟ ͋ͦ͡Έ΄͙͍ͤͫͭ͊ ͣ͊ͪͦ͟- ͙ ͙ͣͪͦ͟Ή͔͔͍ͣͤͭͦ͡Σ 

͍͙ ͙͍ͭ͊ͣͤͦΣ ͺ͙͔͍͚ͦͦ͡ ͙ͫͦͭ͟͡·Σ ͔͋͊͟͡ ͙ ͎͔͍͍ͯͦ͒ͦ͡ Ύ͍͡ΎΌͭͫΎ ͙ͨͪͦͪͦͫͭ͟ ͍͊ͦ͘͟͡·ͻ ͔͙͚ͪ͊ͫͭͤ ώнΣ оΣ пϐΦ 

͔̇͡Έ ͪ͊͋ͦͭ· ͫͦͫͭͦΎ͊͡ ͍ ͔͙ͪ͊͊͘͡ͼ͙͙ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ ͙͎͙ͣͪͦͪͤ͊͟ ͔͔͚͍ͫͣͫͭ͊ 

͍͊ͦ͘͟͡·ͻΣ ͤ͊ ͙͔͔ͨͪͣͪ ͨ΄͔͙ͤͼ· ͙ ͍ͦͫ͊Σ ͍ ͙͙ͤ͒ͯͫͭͪ͊͡Έ͚ͤͦ ͍͔ͯͫͭ͊ͤͦ͟ ͎͙͙͙͒ͪͦͨͦͤ͟Φ 

˭͊͒͊;͙Υ 

1. ˻ͼ͔ͤ͊͟ ͔͔͚ͦͫͦ͋ͤͤͦͫͭ ͍·ͪ͊΅͙͍͙͊ͤΎ ͔͙͚ͪ͊ͫͭͤ ͍ ͍͔ͯͫͭ͊ͤͦ͟ ͎͙ͦͪͦͤͭ͊͘͡Έ͚ͤͦ ͎͙͙͙͒ͪͦͨͦͤ͟Τ 

2. ˻͙͙ͨͭͣ͊͘ͼ͙Ύ ͔ͭͻ͎͙ͤͦͦ͡;͔͙ͫ͟ͻ ͔͙͍ͪ͗ͣͦ ͯ͟͡Έ͙͍͙͍͙ͭͪͦ͊ͤΎ ͙͎͙ͣͪͦͪͤ͊͟ ͍ ͍͔ͯͫͭ͊ͤͦ͟ 

͎͙͙͙͒ͪͦͨͦͤ͟Τ 

3. ˢ͙ͤ͊͘͡ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ ͙ͨ΅͔͍͚ͦ ͨͪͦ͒ͯ͟ͼ͙͙ ͍ ͍͙ͯͫͦ͡Ύͻ ͙͙ͤ͒ͯͫͭͪ͊͡Έ͚ͤͦ ͙͔ͫͫͭͣ· 

ͨͪͦͭͦ;͎ͤͦͦ ͙ͭͨ͊Φ 

˾͊͋ͦͭ͊ ͍·ͨͦͤ͡Ύ͔ͭͫΎ ͤ͊ ͔͋͊͘ Ή͎͙ͦͦ͟͡;͔͚ͫͦ͟ ͙͙͊͋ͦͪ͊ͭͦͪ͡ ͍ ˥ˢ̂ ˢ˻ ˨˻ ζ͎̏ͦͦͦ͟͡-͙͎͙͋ͦͦ͡;͔͙͚ͫ͟ 

ͼ͔ͤͭͪη ͫ нлнл ͎ͦ͒͊ ͨͦ ͤ͊ͫͭͦΎ΅͔͔ ͍͔ͪͣΎ ώпΣ рϐΦ ˮͫͨͦ͡Έ͍ͦ͊͊ͫ͘͡Έ ͨͪͦͣ·΄͔ͤͤ͊͡Ύ ͍ͯͫͭ͊ͤͦ͊͟ ͎͙͙͙͒ͪͦͨͦͤ͟ 

͎͙ͦͪͦͤͭ͊͘͡Έ͎ͤͦͦ ͙ͭͨ͊ ˾Ύ͋͊-т ό˾͙ͫͯͤͦ͟ мύΦ ͍̂ͫͭ͊ͤͦ͊͟ ͙͍ͦͤͫͭͪͯͭͤͦ͟͟ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ 

͔͙͔ͭͪͣͦͫͭ͊ͭͪͯͣ·͚ ΄͊͟ͺΣ ͫͦ ͍͔ͫͭͪͦͤͤ·͙ͣ ͍ ͔͎ͤͦ ͙ͨͦ͊ͣ͟͡Σ ͤ͊ ͦͭͦͪ͟·͔ ͍͙͍ͯͫͭ͊ͤ͊͊͡ΌͭͫΎ ͙ͦͭ͟͡ ͒͡Ύ 

ͯ͟͡Έ͙͍͙͍͙ͭͪͦ͊ͤΎ ͔͙͚ͪ͊ͫͭͤΣ ͍ͦ͋ͦͪͯ͒ͦ͊ͤͤ·͚ ͙͔͙ͫͫͭͣ͊ͣ ͍͔͙ͤͭ͡Ύͼ͙͙Σ ͙͍ͨͦ͊͡Σ ͺ͙͍͔ͭͦͦͫ΅͔͙ͤΎΣ 

ͨͪͦͭͦ;͎ͤͦͦ ͍͔͙ͦ͒ͦͫͤ͊͋͗ͤΎ ͙ ͙͊ͤ͊͊͘͟͡ͼ͙͙Σ ͙͙ͦͤ͊͘ͼ͙͙ ό˾͙ͫͯͤͦ͟ нύΦ ͍̂ͫͭ͊ͤͦ͊͟ ͙͔͔ͣͭ ͍͒͊ ͔͙ͪ͗ͣ͊ 

͍͔͙ͯͨͪ͊ͤ͡Ύ ς ͍͊ͭͦͤͦͣͤ·͚ όζͯͣͤ͊Ύ ͔͙ͭͨ͡ͼ͊η - ͔ͦͨͪ͊ͭͦͪ ͭͦ͡Έͦ͟ ͍͙͍͔ͯͫͭ͊ͤ͊͊ͭ͡ ͔͙ͪ͗ͣ· 

ͯ͟͡Έ͙͍͙͍͙ͭͪͦ͊ͤΎ ώпϐΣ ͔͔͒͊͡ ͍͔͙͔ͯͨͪ͊ͤ͡ ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ͎ͨͪͦͪ͊ͣͣͤͦύ ͙ ͪͯ;͚ͤͦ ό͍͔ͫ ͔͎͔ͪ͊ͣͤͭͤ͡·͔ 

ͨͪͦͼ͔ͫͫ· ͍·ͨͦͤ͡ΎΌͭͫΎ ͔ͦͨͪ͊ͭͦͪͦͣ ͍ͪͯ;ͤͯΌύΦ 

 
˾͙ͫͯͤͦ͟ 1 ς ̂ ͍ͫͭ͊ͤͦ͊͟ ͎͙͙͙͒ͪͦͨͦͤ͟ ͎͙ͦͪͦͤͭ͊͘͡Έ͎ͤͦͦ ͙ͭͨ͊ 

 

˿͙͔ͫͭͣ͊ ͒ͦ͗ͤ͊͡ ͎ͪ͊ͫͨͦ͊͊ͭ͡ΈͫΎ ͍ ͔ͫͨͼ͙͙͙͍͊ͪͦ͊ͤͤͦͣ͘͡ ͔ͨͦͣ΅͔͙͙ͤ ͫ ͔͎͔͙͍ͪ͊ͣͤͭͪͦ͊ͤͤ͡·͙ͣ 

͍͙ͯͫͦ͡Ύ͙ͣ - ͔͔͚ͭͣͨͪ͊ͭͯͪͦ ͍ͦ͒ͯ͘ͻ͊ ͔ͤ ͍·΄͔ нр-30ͦ˿Σ ͍͔͔͙͔ͨͪͦ͒ͤ ͨͦͫͭͦΎ͚ͤͤͦ ͍͚͊͗ͤͦ͡ ͙ͯ͋ͦͪ͟Σ ͫ 

͔͍ͤ·͚ͫͦͦ͟ ͍͊͗ͤͦͫͭ͡ΈΌΣ ͙ͤ͊͡;͙͔ͣ ͙͔ͫͫͭͣ Ή͔͙͙ͭͪͦͨͭ͊ͤ͟͡Ύ ннл ˤ ͙ ͨͪͦ;Φ 

ˤ ͍͔ͯͫͭ͊ͤͦ͟ ͍·ͪ͊΅͙͍͙͊ͫ͡Έ ͔͔ͫͣͤ͊ ͍͊ͦ͘͟͡·ͻ ό˾͙ͫͯͤͦ͟ оύ - ͨ ΄͔͙ͤͼ· ͙ ͍ͦͫ͊Σ ͦ͋͊͒͊͡Ό΅͙ͻ ͍·͙ͫͦͣ͟ 

͔ͨͦͭͤͼ͙͊ͦͣ͡ ͟ ͙ͨͪͦͪ͊ͫͭ͊ͤΌΦ 

  
˾͙ͫͯͤͦ͟ 2 ς ˿ ͙͙͚ͤ ͙ ͪ͊ͫͤ͟·͚ ͺ͙͍͔ͭͦͫͭ ͍ ͍͔ͯͫͭ͊ͤͦ͟ 
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˿͎ͦ͊ͫͤͦ͡ ͙͔ͭͪ͊ͭͯͪͤ͡·ͣ ͙ͫͭͦ;͙ͤ͊ͣ͟ ͙ ͎ͨͦ͊͊͡ΎͫΈ ͤ͊ ͍͔ͫͦ͋ͫͭͤͤ·͚ ͦͨ·ͭ ώпΣ рΣ сΣ тΣ уΣ фϐ ͪ͊͋ͦͭ· ͍ 

͒͊ͤͤͦͣ ͍͔͙͙ͤ͊ͨͪ͊ͤ͡Σ ͋·͙͡ ͍͔ͯͫͭ͊ͤͦͤ͡· ͙ͦͨͭͣ͊͡Έͤ·͔ ͍͙ͯͫͦ͡ΎΣ ͙ͨͪ ͦͭͦͪ͟·ͻ ͍ͦͣͦ͗ͤͦ͘ ͙͍͍ͨͪͦͦ͒ͫͭͦ͘ 

͙͎͙ͣͪͦͪͤ͊͟ ό͔͔ͭͣͨͪ͊ͭͯͪ͊ ͍ͦ͒· ͙ ͍ͦ͒ͯ͘ͻ͊ мп-25ͦ˿Σ ͍͔͎͙͔͔͊ͭͦͪͯͪͯͣͦ͡ ͨͦ ;͔͊ͫͭͦͭ ͙ ͙͔͙͍͙ͤͭͤͫͤͦͫͭ 

͍͔͍͎ͫͭͦͦͦ ͨͦͭͦ͊͟ ͺ͙͍͔ͭͦͦͫ΅͔͙͔ͤΣ ͍͔ͯͫͭ͊ͤͦͤͤ͡·͚ pH ͙͔ͨͭ͊ͭ͡Έ͎ͤͦͦ ͍ͪ͊ͫͭͦͪ͊Σ ͙͙ͦͤ͊͘ͼ͙ΎΣ 

͙͔͙ͫͫͭͣ͊ͭ;͔͙͚ͫ͟ ͙͍ͨͦ͡ ;͔͔ͪ͘ ͍ͪ͊ͤ·͔ ͔͙ͨͪͦͣ͗ͯͭ͟ ͍͔͔͙ͪͣͤύΦ 

 
˾͙ͫͯͤͦ͟ 3 ς ˽ ͪͦͼ͔ͫͫ ͔͎͙͒͒ͪ͊ͭ͊ͼ͙͙ ͯ ͔͙͚ͪ͊ͫͭͤ ͔ͫͣΦ ˭͍͊ͦ͟͡·͔ 

 

ˣ·͙͡ ͔͊ͫ͘Ύͤ· ͨ΄͔͙ͤͼ͔͚ ͨΎͭΈ ͍ͦͭͦ͟͡ ͍ ͍ͨͪ͊ͦͣ ͔͔ͦͭͫ͟ ό˾͙ͫͯͤͦ͟ п ό͋ύύΣ ͍ ͔͍ͦͣ͡ - ͨ ΎͭΈ ͍ͦͭͦ͟͡ ͍ͦͫͦͣ 

ό˾͙ͫͯͤͦ͟ п ό͊ύύΦ ˿͔͔ͣͤ͊ ͋·͙͡ ͔͍͙͔ͨͪ͒͊ͪͭ͡Έͤͦ ͊ͣͦ͘;͔ͤ· ͍ ͍͔ͪ͊ͫͭͦͪ ͫ ͍·͙ͫͦͣ͟ ͔͙͔ͫͦ͒ͪ͗͊ͤͣ ͻͦͪ͊͡Σ 

͍ͫͨͦͫͦ͋ͫͭͯΌ΅͔͎ͦ ͪ͊ͣ͘Ύ͎;͔͙ͤΌ ͔͔ͫͣͤͤ·ͻ ͍͍ͨͦͪͦͦ͟ ͙ ͔͔ͨͪ͒ͯͨͪ͗͒͊Ό΅͔͎ͦ ͍͙͙͔ͪ͊ͭ͘ ͎͔͚ͨ͊ͭͦͤͤͦ 

͙ͣͪͦ͟ͺͦͪ͡·Φ ˭͔͊ͭͣ ͔͔ͫͣͤ͊ ͍·͊͒͟͡·͍͙͊ͫ͡Έ ͤ͊ ͒ͤͦ ͦͭ͊͟͡ ͙ͭ͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ;ͭͦ͋· ͙ͦ͒ͤ͊ͪͤ·͚ ͚ͫͦ͡ 

ͨͦͪ͟·͍͊͡ ͍ͫΌ ͍͔ͨͦͪͻͤͦͫͭΈΦ 

͊ύ  ͋ ύ  

˾͙ͫͯͤͦ͟ 4 ς ˿ ͔͔ͣͤ͊ ͨ΄͔͙ͤͼ· ͙ ͍ͦͫ͊Υ ͊ύ ͊ͣͦ͘;͔ͤͤ·͔ ͍ ͍͔ͪ͊ͫͭͦͪ ͫ ͍·͙ͫͦͣ͟ ͔͙͔ͫͦ͒ͪ͗ͤͣ ͻͦͪ͊͡Τ 

 ͋ ύ ͙ͨͪͦͪͦͫͭ͟ ͨ΄͔͙ͤͼ· 

 

˿ͨͯͫͭΎ ͔ͫͣΈ ͫͯͭͦ͟ ͔ͨͦͫ͡ ͔͍ͨͦͫ͊ ͨͪͦ͒ͯ͟ͼ͙Ύ ͔͔͙ͤ͘͡ ͋·͊͡ ͎͍ͦͭͦ͊ ͟ ͫ͋ͦͪͯ ͙ ͔͔͔ͨͪͪ͊͋ͦͭ͟Φ 

˸͙͎͙ͪͦͪͤ͟ ͙ͫͦ͋ͪ͊ΌͭΣ ͎ͦ͒͊͟ ͔͙͔ͪ͊ͫͭͤ ͙͎͔͒ͦͫͭ͊ͭ ͔ͤ ͔͔͔ͣͤ мл ͫͣ ͍ ͙͒ͤͯ͡Σ ͙ͨͪ Ήͭͦͣ ͔͍ͦͪͤ͊͟Ύ ͙͔ͫͫͭͣ͊ 

͔ͦ͋ͪ͊ͯͭ͘ ͦ͒ͤͦͪͦ͒ͤ·͚ ͎͙͙͚͋͟ ͨ͊ͫͭ͡Φ ζ˭͔͔ͤ͡·͚ ͍͔ͦͪ͟η ό˾͙ͫͯͤͦ͟ рύ ͫͪͯ͟;͙͍͊Όͭ ͍ ͍͔ͫͪͭͦ͟ ͍͙ͤͯͭͪ ͦͭ͊͟͡Σ 

͔ͨͦͫ͡ ;͔͎ͦ ͔͎ͦ ͣͦ͗ͤͦ ͔͔ͨͪͪ͊͋͊ͭ·͍͊ͭΈ ό͔ͫͪ͊ͭ͘Έ ͔͔ͤͤͯ͘͡Ό ͣ͊ͫͫͯΣ ͣ·ͭΈΣ ͻ͙ͪ͊ͤͭΈΣ ͔ͯͨͦͭͪ͋͡ΎͭΈ ͍ ͙ͨ΅ͯύΦ 

˸͙͎͙ͪͦͪͤ͟ ͔͔͔ͪͦͣͤ͒ͯͭͫ͟Ύ ͍͟͡Ό;͊ͭΈ ͍ ͪ͊ͼ͙ͦͤ ͔͍ͫͭͯ͒ͤͭͦΣ ͦ͋·͍͔ͤͦͤͤͦ͟ ͙ͫͨ·ͭ·͍͊Ό΅͙ͻ 
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DEVELOPMENT OF THE AGRICULTURAL INDUSTRY 

 

Abstract 

This paper discusses the issue of features of the development of technologies in agriculture and their 

impact on the development of the country's economy. A cross and comparative analysis of the influence of 

various factors on the development of agriculture has been carried out. Recommendations for the 

implementation of developments are given. 

Keywords 
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͙ͦ͋͊ͫͭ͡ ͔ͭͻ͙͙ͤ͟ ͍͔͙ͯ͡;͙͙͡ ͣ͊ͫ΄ͭ͊͋·Σ ͫͦͪͦͫͭ͟Έ ͙ ͙͍͙͔ͨͪͦͦ͒ͭ͘͡ΈͤͦͫͭΈ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔͎ͫͭͤͤͦͦ 

͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎΣ ;ͭͦ ͙͍͔ͨͪͦ͡ ͟ ͔͔͋ͦ͡ Ήͺͺ͔͙͍͚ͭͤͦ͟ ͔ͦ͋ͪ͊͋ͦͭ͟ ͋ͦ͡Έ΄͔͎ͦ ͙ͦ͟͡;͔͍ͫͭ͊ ͔͙ͣ͘͡Φ ˿͔͔ͣͤ͊Σ 

͙͙͎ͪͪ͊ͼ͙Ύ ͙ ͔͙ͯ͒ͦ͋ͪͤΎ ͔ͭ͊͗͟ ͤ͊͘;͙͔ͭ͡Έͤͦ ͯͯ͡;΄͙͙ͫ͡ΈΣ ͎ͨͦͣͦ͊Ύ ͺ͔͔ͪͣͪ͊ͣ ͍ͨͦ·΄͊ͭΈ ͚ͯͪͦ͗͊ͤͦͫͭΈΦ 

˿͔͚;͊ͫ ͔ͫ͡Έ͔ͫͦ͟ ͻͦ͘Ύ͚͍ͫͭͦ ͤ͊ͻ͙ͦ͒ͭͫΎ ͤ͊ ͔͊ͪ͘ ͔΅͔ ͚ͦ͒ͤͦ ͔͍ͪͦ͡Όͼ͙͙Σ ͍ ͍͔ͦͫͤͦ ͚ͦͭͦͪͦ͟ ͔͗͊ͭ͡ ͒͊ͤͤ·͔ 

͙ ͍ͫΎ͘ΈΦ ˮ͍͔ͫͯͫͫͭͤͤ͟·͚ ͙͔͔ͤͭͭ͟͡͡Σ ͙͙͊ͤ͊ͭ͊͟͡Σ ͨͦ͒͟͡Ό;͔ͤͤ·͔ ͒͊ͭ;͙͙͟ ͙ ͎͙͔͒ͪͯ ͍ͤͦ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡ 

͎ͣͦͯͭ ͔΅͔ ͋ͦ͡Έ΄͔ ͍ͨͦ·͙ͫͭΈ ͚ͯͪͦ͗͊ͤͦͫͭΈΣ ͍ͨͦ·͙ͫͭΈ Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͍ͦ͒· ͙ ͎͙͒ͪͯͻ 

͔͍ͪͫͯͪͫͦΣ ͊ ͔ͭ͊͗͟ ͔͔ͦ͋ͫͨ;͙ͭΈ ͚ͯͫͭͦ;͙͍ͦͫͭΈ ͙ ͚ͯͫͭͦ;͙͍ͦͫͭΈ ͙ͨͪ ͍·ͪ͊΅͙͍͙͙͊ͤ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ 

ͯ͟͡Έͭͯͪ ͙ ͙͍͍͍͔͗ͦͭͤͦͦ͒ͫͭΦ 

˿ͨͪͦͫ ͤ͊ ͍ͨͪͦ͒ͦͦ͡Έ͍͙͔ͫͭ ͔ͪ͊ͫͭͭΣ ͍ ͭͦ ͍͔ͪͣΎ ͊͟͟ ͔͔͙͔ͨͪ͒ͦ͗ͤ͡ ͙͍͔ͫͭ͊͊ͭͫ͟͡Ύ ͫ ͔ͤͻ͍͚͊ͭͦ͟ ͔͙ͣ͘͡ ͙ 

͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ ͔͍ͪͫͯͪͫͦΦ ˴ нлрл ͎ͦ͒ͯ ͔͔͙͔ͤ͊ͫͤ͡ ͙ͣͪ͊ ͙͎͔͒ͦͫͭͤͭ фΣт ͙͙ͣ͊ͪ͒͊͡͡ ;͔͍͔ͦ͟͡Σ 

͔͔ͭͪ͋ͯͭ ͍͔͍ͫͦͦͭͭͫͭͯΌ΅͔͎ͦ тл-ͨͪͦͼ͔͎ͤͭͤͦͦ ͍͔͙ͯ͡;͔͙ͤΎ ͙ͦ͟͡;͔͍ͫͭ͊ ͙͚͊ͦͪ͟͡Σ ͒ͦͫͭͯͨͤ·ͻ ͒͡Ύ 

͔͔͙ͨͦͭͪ͋ͤ͡ΎΣ ͔͒͊͗ ͔ͤͫͣͦͭͪΎ ͤ͊ ͭͦΣ ;ͭͦ ͙ͫͭͦͣͦͫͭΈ ͔͍ͪͫͯͪͫͦΣ ͔ͤͦ͋ͻ͙ͦ͒ͣ·ͻ ͒͡Ύ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ Ή͙ͭͻ 

͙͚͊ͦͪ͟͡Σ ͔ͪ͊ͫͭͭΦ ˴ нлол ͎ͦ͒ͯ ͍͔͙͔ͦ͒ͦͫͤ͊͋͗ͤ ͔͋ͯ͒ͭ ͤ͊ пл҈ ͔ͣͤΈ΄͔Σ ;͔ͣ ͤͯ͗ͤͦ ͒͡Ύ ͍͔͍͔͙ͯ͒ͦͭͦͪͤ͡Ύ 

͙͍ͣͪͦ·ͻ ͔͔͚ͨͦͭͪ͋ͤͦͫͭ ͍ ͍͔ͦ͒Σ ͊ ͪ͊ͫͭͯ΅͙͔ ͊ͭͪ͊ͭ͘· ͤ͊ Ή͔͎͙ͤͪΌΣ ͪ͊͋ͦ;ͯΌ ͙ͫͯ͡ ͙ ͙͔ͨͭ͊ͭ͡Έͤ·͔ ͍͔΅͔͍ͫͭ͊ 

͔ͯ͗ ͦ͊͘͟·͍͊Όͭ ͍͔͙͔͒͊ͤ͡ ͤ͊ ͔ͪ͊ͣͪ͘ ͙ͨͪ͋·͙͡Φ ˻ͦͦ͟͡ ;͔͍͔͙ͭͪͭ ͨ͊ͻͦͭͤ·ͻ ͔͔ͣ͘͡Έ ͔͎͙͍͙͒ͪ͊͒ͪͦ͊͡ ͙ 

ͤͯ͗͒͊ΌͭͫΎ ͍ ͤ͊͘;͙͔ͭ͡Έͤͦͣ ͍͍͔͙͙ͦͫͫͭ͊ͤͦͤ͡Σ ͔͔ͨͪ͗͒ ;͔ͣ ͍ͫͤͦ͊ ͎ͫͣͦͯͭ ͍·ͪ͊΅͙͍͊ͭΈ ͚ͯͪͦ͗͊ ͍ ͋ͦ͡Έ΄͙ͻ 

ͣ͊ͫ΄ͭ͊͋͊ͻΦ ˴͔ͪͦͣ ͎ͭͦͦΣ ͔ͪ͊ͫͭͭ Ή͎͙ͦͦ͟͡;͔͔ͫͦ͟ ͍͔͙͔͒͊ͤ͡Σ ͔ͭ͊ͦ͟ ͊͟͟ ͙͔͔͙͔ͣͤͤ͘ ͙ͣ͊ͭ͊͟͡ ͙ 

Ή͙ͦͤͦͣ͟;͔͙͔ͫ͟ ͔͍͙ͨͦͫ͒ͫͭ͡Ύ ͊ͭ͊ͫͭͪͦ͟ͺ͙;͔͙ͫ͟ͻ ͎ͨͦͦ͒ͤ·ͻ Ύ͍͔͙͚ͤ͡Σ ͊ ͔ͭ͊͗͟ ͫͦͼ͙͊͡Έ͔ͤͦ ͍͔͙͔͒͊ͤ͡Σ ͍ ͭͦͣ 

;͙͔ͫ͡ ͔͔͙͔ͫͭͪͣͤ͡ ͟ ͔͔͋ͦ͡ Ή͙ͭ;ͤ·ͣ ͙ ͚ͯͫͭͦ;͙͍·ͣ ͔ͣͭͦ͒͊ͣ ͍͔͔͙͒ͤΎ ͔ͫ͡Έ͎ͫͦͦ͟ ͻͦ͘Ύ͚͍ͫͭ͊Σ ͙ͭ͊ͣ͟ ͊͟͟ 

͔͔͋ͦ͡ ͍·͙͔ͫͦ͟ ͫͭ͊ͤ͒͊ͪͭ· ͎͋͊ͦͨͦͯ͡͡;͙Ύ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ ͙͍͗ͦͭͤ·ͻ ͙ ͫͦͪ͊͟΅͔͙͔ͤ 

͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͻ͙͙͍ͣ͊ͭͦ͟ ͙ ͍ͦ͒͊Φ 

˹͊ ͨͪͦͭΎ͔͙͙͗ͤ ͍͔͍ͦ͟Σ ͨͦ ͔͔ͣͪ ͎ͭͦͦ ͊͟͟ ͺ͔͔ͪͣͪ· ͍͔ͤ͒ͪΎ͙͡ ͍͔ͫ ͋ͦ͡Έ΄͔ ͔ͭͻ͎͙͚ͤͦͦ͡ ͍ ͍͔ͫͦͣ 

͔͔͙͙ͫͭͪͣͤ͡ ͟ ͨͦͯ͡;͔͙ͤΌ ͔͔͋ͦ͡ ͍·͙ͫͦ͟ͻ ͔͍ͯͪͦ͗͊Σ ͔͔͙͔ͯ͋͗͒ͤΣ ;ͭͦ ζ;͔ͣ ͋ͦ͡Έ΄͔Σ ͔ͭͣ ͯ͡;΄͔ηΣ ͫͭ͊ͦ͡ 

͙͙͍͒ͦͣͤͪͦ͊ͭΈ ͍ ͔ͫ͡Έͫͦͣ͟ ͻͦ͘Ύ͚͍͔ͫͭΣ ;ͭͦ ͔ͫ͒͊ͦ͡͡ ͔ͣͦͣ͊ͫ͟͡΄ͭ͊͋ͤ·͔ ͔ͦͨͪ͊ͼ͙͙ ͔͙ͤͨͪ͊ͭ͟;ͤ·͙ͣΦ 

̉ͭͦ͋· ͍͙ͫͨͪ͊ͭΈͫΎ ͫ Ή͙͙ͭͣ ͙͙ͫ͊ͣ͡Σ ͫͨͦͫͦ͋ͤ·͙ͣ ͔΅͔ ͋ͦ͡Έ΄͔ ͨͦͭͪΎ͙ͫͭ ͦͭͪ͊ͫ͡ΈΣ ͔ͫ͡Έ͔ͫͦ͟ 

ͻͦ͘Ύ͚͍ͫͭͦ ͒ͦ͗ͤͦ͡ ͦͫͯ΅͔͍͙ͫͭͭΈ ͼ͙ͺ͍ͪͦͯΌ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙ΌΣ ͔͔ͦ͋ͫͨ;͙͍͔͊ͣͯΌ ͨͦ͒͟͡Ό;͔͙͔ͤͣ ͟ ͔͙ͫͭΦ 

͔́ͣ ͔ͤ ͔͔͔ͣͤΣ ͔ͫ͡Έ͔ͫͦ͟ ͻͦ͘Ύ͚͍ͫͭͦ ͔ͦͫͭ͊ͭͫΎ ͔͔͔ͣͤ ͦͼ͙ͺ͍ͪͦ͊ͤͤ·ͣ ͨͦ ͍͔͙ͫͪ͊ͤͤΌ ͫͦ ͎͙͙ͣͤͦͣ ͎͙͙͒ͪͯͣ 

ͦͭͪ͊ͫ͡Ύ͙ͣ ͍ ͙͔ͣͪΦ ˽ͪͦ΄͡·͔ ͙͔͙͒ͦͫͭ͗ͤΎ ͋·͙͡ ͍ ͍ͦͫͤͦͤͦͣ ͔ͣͻ͙͊ͤ;͔͙͙ͫͣ͟ ͍ ͍͙͔͒ ͔͔͋ͦ͡ ͣͦ΅ͤ·ͻ ͙ 

Ήͺͺ͔͙͍ͭͤ͟·ͻ ͣ͊΄͙ͤ ͙ ͎͔͔͙ͤͭ;͔͙͙ͫͣ͟ ͍ ͍͙͔͒ ͔͔͋ͦ͡ ͙͍ͨͪͦ͒ͯͭͤ͟·ͻ ͔ͫͣΎͤ ͙ ͔͙͚ͯ͒ͦ͋ͪͤΦ ͔͔́ͨͪΈ ͒͡Ύ 

͔͔ͦ͋ͫͨ;͔͙ͤΎ ͔ͫ͒ͯ͡Ό΅͔͎ͦ ͫ͊͟;͊͟ ͙͍͙͔ͨͪͦͦ͒ͭ͘͡Έ͙ͤͦͫͭ ͔ͤͦ͋ͻ͙ͦ͒ͣ· ͎ͦͪ͊͒ͦ͘ ͔͔͋ͦ͡ ͫͦ͗ͤ͡·͔ ͼ͙ͺ͍ͪͦ·͔ 

͙͔ͤͫͭͪͯͣͤͭ·Φ ˹͔ͦͭͦͪ͟·͔ ͙͘ ͙ͤͻ ͔ͯ͗ ͫͯ΅͔͍ͫͭͯΌͭΣ ;ͭͦ͋· ͨͦͣͦ;Έ ͺ͔͔ͪͣͪ͊ͣ ͔͔͋ͦ͡ Ήͺͺ͔͙͍ͭͤͦ͟ ͙ 

͚ͯͫͭͦ;͙͍ͦ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͔ͪͫͯͪͫ·Σ ͍ ͭͦ ͍͔ͪͣΎ ͊͟͟ ͔͔͋ͦ͡ ͍͔ͫͦͪ΄͔ͤͤ·͔ ͤ͊ͻͦ͒ΎͭͫΎ ͍ ͔ͪ͊ͪ͊͋ͦͭ͘͟Φ ͙̏ͭ 
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͍ͤͦ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡ ͎ͣͦͯͭ ͍͔ͯͫͦͪ΄͔͍͍ͤͫͭͦ͊ͭΈ ͨͪͦͼ͔ͫͫ ͙ͨͪͤΎ͙ͭΎ ͔ͪ΄͔͙͚ͤΣ ͍ͨͦͦ͘͡ΎΎ ͯ͡;΄͔ ͍ͯͨͪ͊͡ΎͭΈ 

͙͙ͪͫ͊ͣ͟ ͙ ͙͔ͣͤ͘;͙͍ͦͫͭΈΌΣ ;ͭͦ͋· ͙͙͙͍ͦͨͭͣͪͦ͊ͭ͘Έ ͒ͦͻͦ͒ͤͦͫͭΈ ͙ ͯͯ͡;΄͙ͭΈ Ή͙ͦͤͦͣ͟;͔͙͔ͫ͟ ͔͙ͨͦ͊͊ͭ͘͟͡Φ 

˾͍͔͊ͪͤͯͭ͘·͔ ͍ ͙͍͍͍͔͗ͦͭͤͦͦ͒ͫͭΣ ͙ͦͤ ͎ͣͦͯͭ ͯͯ͡;΄͙ͭΈ ͫ͊ͣͦ;͍͍͙͔ͯͫͭ ͫͦͭ͊͟Φ 

˾͔ͦ͋ͦͭͦͭͻ͙ͤ͊͟ ͙ ͔ͫͤͫͦͪͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡ ͍͒͊͒ͼ͊ͭΈ ͔͍͎ͨͪͦͦ ͍͔͊͟ ͎ͣͦͯͭ ͔ͪ΄͙ͭΈ ͙͔ͭ͊͟ ͔͗ ͫͭ͊ͪ·͔ 

͔ͨͪͦ͋ͣ͡·Σ ͊͟͟ ͙ ͫ͊ͣͦ ͔ͫ͡Έ͔ͫͦ͟ ͻͦ͘Ύ͚͍ͫͭͦΦ ˤ ͤ͊ͫͭͦΎ΅͔͔ ͍͔ͪͣΎ ͨͪͦͻͦ͒Ύͭ ͙ͫͨ·͙ͭ͊ͤΎ ͚͍ͯͫͭͪͦͫͭ͊ ͒͡Ύ 

͙͙͎ͣͦͤͭͦͪͤ͊ ͪͦͫͭ͊ ͍ͦͦ΅͔͚Σ ͊ ͔ͭ͊͗͟ ͪͦ͋ͦͭ·-ͫ͋ͦͪ΅͙͙͟Φ ˨͡Ύ ͙͍͍͍͗ͦͭͤͦͦ͒ͦ ͔ͫͤͫͦͪͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡ 

͎ͣͦͯͭ ͨͦͣͦ;Έ ͍ͯͨͪ͊͡ΎͭΈ ͍͒ͦͪͦ͘Έ͔ͣ ͙ ͎͋͊ͦͨͦͯ͡͡;͙͔ͣ ͍͙ͫͦͻ ͙͍͗ͦͭͤ·ͻΦ 

˽ͦ ͦͼ͔ͤ͊ͣ͟ ˽͍ͪͦ͒ͦͦ͡Έ͍͔͚ͫͭͤͤͦ ͙ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔͚ͫͭͤͤͦ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ˻͋Ά͔͙͔͒ͤͤͤ·ͻ ˹͊ͼ͙͚Σ 

20ςпл҈ ͙͍ͣͪͦ·ͻ ͔͍ͯͪͦ͗͊ ͔͔͎͗ͦ͒ͤͦ ͔ͭͪΎΌͭͫΎ ͙͘-͊͘ ͍͔͙͔͔͚ͪ͒ͭ͡ ͙ ͔͔͚͋ͦͤ͘͡Σ ͔ͤͫͣͦͭͪΎ ͤ͊ ͙͔͔͙͔ͨͪͣͤͤ 

ͦͦͦ͟͡ ͍͒ͯͻ ͙͙͍ͣͦͤͦ͡͡ ͭͦͤͤ ͔͙ͨͫͭͼ͙͍͒ͦΦ ˮ͔͔ͤͭͭͯ͊͟͡͡͡Έͤ·͔ ͚͍ͯͫͭͪͦͫͭ͊Σ ͙͔ͭ͊͟ ͊͟͟ ͪͦ͋ͦͭ· ͙ ͒ͪͦͤ·Σ 

͎ͣͦͯͭ ͍͙ͨͦͦͭ͘͡Έ ͺ͔͔ͪͣͪ͊ͣ ͙ͫͦͪ͊ͭͭ͟Έ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͎͊ͪͦͻ͙͙͍ͣ͊ͭͦ͟Σ ͎͍͔͔͊͋͊ͦͪͣͤͤͦ͘͡ ͙͍ͦ͋ͤ͊ͪͯ͗͊Ύ 

͍͎͍ͪ͊ͦ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ ͯ͟͡ΈͭͯͪΣ ;ͭͦ͋· ͔͔ͦ͋ͫͨ;͙ͭΈ ͭͦ;͔ͤͦ ͙͔͔͙͔ͨͪͣͤͤ ͻ͙͙͍ͣ͊ͭͦ͟ ͙͙͡Σ 

͙͔ͤ͊ͨͪͣͪΣ ͔͙͔ͯ͒͊ͤ͡ ͍͔͙͔͔͚ͪ͒ͭ͡Φ 

˿͍͔͔ͦͪͣͤͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡Σ ͦͭͦͪ͟·͔ ͎ͣͦͯͭ ͫ͊ͣͦͫͭͦΎ͔ͭ͡Έͤͦ ͙ͯͤ;ͭͦ͗͊ͭΈ ͍͔͙͔͔͚ͪ͒ͭ͡ ͙ ͯ͡;΄͔ 

ͤ͊ͼ͔͙͍͊ͭ͡Έ ͎͊ͪͦͻ͙͙ͣ͊ͭ͟·Σ ͙ͫͤ͘Ύͭ ͨͦ͋ͦ;ͤ·͚ ͯ΅͔ͪ͋ ͙͚͒ͦ͟ ͙͔ͨͪͪͦ͒Σ ͙ͫͤ͘Ύͭ ͙͍ͫͦͨͪͦͭ͡Ύ͔ͣͦͫͭΈ ͙ 

ͫͦͪ͊ͭ͟Ύͭ ͪ͊ͫͻͦ͒·Φ  

̂ͣͤ·͔ ͦ΄͔͚͙͙ͤ͟ τ ͔͎ͤͣͤͦͦ ͨͦͻ͙͔ͦ͗ ͤ͊ ͙ͤͦͫͣ·͔ ͚͍ͯͫͭͪͦͫͭ͊Σ ͔ͨͪ͒ͤ͊ͤ͊͘;͔ͤͤ·͔ ͒͡Ύ 

͔͙͍͙ͦͭͫ͗͊ͤ͡Ύ ͍͒ͦͪͦ͘ΈΎ ͙ ͺ͙͙͘;͔͚ͫͦ͟ ͺͦͪͣ· ;͔͍͔ͦ͊͟͡Σ τ ͙ ͫͨͦ͡Έͯ͘ΌͭͫΎ ͒͡Ύ ͤ͊͋͡Ό͔͙͒ͤΎ ͊͘ ͍͙ͦͪͦ͊ͣ͟ 

͍ ͙͙̊ͦͭ͊ͤ͒͡ ͫ нлмл ͎ͦ͒͊Φ ͙ͦͤ ͨͦ͒ͦͪͦ͒ͤ͡· τ ͙  ͙ͫͨͦ͡Έ͔ͯͭ͘ ΉͭͦΣ ;ͭͦ͋· ͔͔͙ͨͪ͒ͯͨͪ͒ͭΈ ͺ͔͔͍ͪͣͪͦ ͦ ͭ ͦͣΣ 
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PRECISION AGRICULTURE: TECHNOLOGY FOR CROP DEVELOPMENT 

 

Abstract 

This paper discusses the issue of features of the development of technologies in agriculture and their 

impact on the development of the country's economy. A cross and comparative analysis of the influence of 

various factors on the development of agriculture has been carried out. Recommendations for the 

implementation of developments are given. 
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͙ͻ ͔͔͙ͪ͊͒ͤ͘͡ΎΦ ͤ͊ ͔ͦͭ͒͡Έͤ·͔ ͙ͦ͋͊ͫͭ͡Φ ͔́͊ͦ͟ ͙͍͙͔ͦͤͪͦ͊ͤ͘ ͍ͨͦͦ͘͡Ύ͔ͭ ͙͍͔͙͒ͪͫͺ͙ͼ͙͍ͪͦ͊ͭΈ 

͍͔ͯͨͪ͊ͤ͡;͔͙͔ͫ͟ ͔ͪ΄͔͙ͤΎ ͨͦ ͔ͦͭ͒͡Έͤ·ͣ ͯ;͊ͫͭ͊ͣ͟ ͨͦ͡ΎΥ ͔͎͙͍ͪͯͪͦ͊ͭ͡Έ ͙ͦ͟͡;͔͍ͫͭͦ ͔͙͚ͯ͒ͦ͋ͪͤΣ 

͙͙͙͍ͦͨͭͣͪͦ͊ͭ͘Έ ͍͙͔͙͔͒͗ͤ ͔ͭͻ͙͙ͤ͟Σ ͔͔͋ͦ͡ Ήͦͤͦͣͤͦ͟ ͪ͊ͫͻ͍ͦ͒ͦ͊ͭΈ ͙͍ͭͦͨͦ͡Φ 

͔͔̅ͪͣͪ· ͎ͣͦͯͭ ͔ͯ͒͊ͤͤͦ͡ ͙͍ͦͤͭͪͦͪͦ͊ͭ͟͡Έ ͍͔ͫ ͨͪͦͼ͔ͫͫ· ͫ ͨͦͣͦ΅ΈΌ ͙͔ͫͫͭͣ· ͭͦ;͎ͤͦͦ 

͔͔͔͙ͣ͒͘͡͡ΎΦ ˨͔͊͗ ͔ͤ͋ͦ͡Έ΄͙͔ ͺ͔ͪͣ· ͎ͣͦͯͭ ͍ͯͨͪ͊͡ΎͭΈ ͋ͦ͡Έ΄͙͙ͣ ͨͦ͡Ύ͙ͣ ͙͙͡ ͎͚ͪͯͨͨͦ ͔ͤ͋ͦ͡Έ΄͙ͻ 

ͯ;͍͊ͫͭͦ͟Φ 

̏ͭͦ ͤ͊͘;͙͔ͭ͡Έͤͦ ͍ͨͦ·΄͔͊ͭ Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ ͯ͟͡Έͭͯͪ ͙ Ή͙ͦͤͦͣͭ͟ 

ͺ͙͍ͤ͊ͤͫͦ·͔ ͊ͭͪ͊ͭ͘· ͙ͨͪ ͍͔͔ͦ͒ͤͦͪͣͤͤͦͣ ͍͔͙ͯ͡;͔͙͙ͤ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘Φ ˽͔͙͚ͦͫ͒ͤ͡ ͔͊ͫͨͭ͟ ͍͔͊͗ͤΣ 

ͨͦͫͦ͟͡Έͯ͟ ͤ͊ ͔͍ͨͪ·͚ ͍͎͘͡Ύ͒ ͔͊͗ͭͫ͟ΎΣ ;ͭͦ ͔ͭͻ͎͙͙ͤͦͦ͡ ͭͦ;͎ͤͦͦ ͔͔͔͙ͣ͒͘͡͡Ύ Ύ͍͡ΎΌͭͫΎ ͎͒ͦͪͦͦͫͭͦΎ΅͙͙ͣΦ 

˻͒ͤ͊ͦ͟ ͍ ͎͒ͦͦͫͪͦ͡;͚ͤͦ ͔͔͙͍͔ͨͪͫͨͭ͟ Ή͙ͦͤͦͣ͟Ύ ͤ͊͘;͙͔ͭ͡Έͤͦ ͍·΄͔Σ ;͔ͣ ͙ͨͪ ͙ͫͨͦ͡Έ͍͙͙ͦ͊ͤ͘ 

͙ͭͪ͊͒ͼ͙ͦͤͤ·ͻ ͔͍ͣͭͦ͒ͦ ͍͔͔͙͒ͤΎ ͔ͫ͡Έ͎ͫͦͦ͟ ͻͦ͘Ύ͚͍ͫͭ͊Φ ͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͙͍͙͔͙ͨͪͦͦ͒ͭ͘͡ ͎ͣͦͯͭ ͭͦ;ͤͦ 

͙͍ͫͯͣͣͪͦ͊ͭΈ ͔ͤͦ͋ͻ͙͔ͦ͒ͣͦ ͙ͦ͟͡;͔͍ͫͭͦ ͔͙͚ͯ͒ͦ͋ͪͤΣ ͔͔͙ͦͨͪ͒ͭ͡Έ Ήͺͺ͔͙͍ͭͤ͟·͔ ͙ͭͨ· ͔͙͚ͯ͒ͦ͋ͪͤ ͒͡Ύ 

͔͚ͦͤͪͭͤͦ͟͟ ͙ͦ͋͊ͫͭ͡Φ ˣ͔͔ͦ͡ ͎ͭͦͦΣ ͍͊͗ͤͦͫͭΈ ͔ͭͻ͎͙͚ͤͦͦ͡ ͭͦ;͎ͤͦͦ ͔͔͔͙ͣ͒͘͡͡Ύ ͊͘͟͡Ό;͔͊ͭͫΎ ͍ ͭͦͣΣ ;ͭͦ ͙ͦͤ 

ͯͯ͡;΄͊Όͭ ͙͍͙͔ͨ͊ͤͪͦ͊ͤ͡ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ ͔ͦͨͪ͊ͼ͙͚ ͤ͊ ͙͔͒ͭ͡͡Έͤ·͚ ͔͙ͨͪͦ͒Σ ͔͙ͦͪͪͭͪͯ͟͟Ύ 

͔͎͙ͫͭͪ͊ͭΌ ͍ ͔͙͔ͪ͗ͣ ͔ͪ͊͡Έ͎ͤͦͦ ͍͔͔͙ͪͣͤ ͙ͨͪ ͺͦͪͫ-ͣ͊͗ͦͪͤ·ͻ ͙ͫͭͯ͊ͼ͙ΎͻΦ 

˻͙͙ͨͭͣ͊͘ͼ͙Ύ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͨͦ;͍· ͫͦͻͪ͊ͤΎ͔ͭ ͔͔ ͊͟;͔͍ͫͭͦΣ ͔͔ͦ͋ͫͨ;͙͍͊Ύ ͙ͫͭ͊͋͡Έ͔ͤͦ ͔͙͔ͫͤ͊͋͗ͤ 

͍ͨͪͦ͒ͦͦ͡Έ͍͙͔ͫͭͣΦ ˽ͦΉͭͦͣͯ ͭͦ;͔ͤͦ ͔͔͔͙͔ͣ͒͘͡͡ ͍ ͔ͫ͡Έͫͦͣ͟ ͻͦ͘Ύ͚͍͔ͫͭ ͙͎͔ͪ͊ͭ ͫͯ΅͔͍͔ͫͭͤͤͯΌ ͪͦ͡Έ ͍ 

͔ͪ΄͔͙͙ͤ ͎ͦ͋͊͡͡Έ͚ͤͦ ͔ͨͪͦ͋ͣ͡· ͎ͦͦ͒͊͡Φ 
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˽͔͙ͪͣͯ΅͔͍ͫͭ͊ ͭͦ;͎ͤͦͦ ͔͔͔͙ͣ͒͘͡͡Ύ 

́ͦ;͔ͤͦ ͔͔͔͙͔ͣ͒͘͡͡ ͔ͨͦͤͦ͘͡ ͊͟͟ ͒͡Ύ ͙͍͙͔͔͚ͨͪͦͦ͒ͭ͘͡Σ ͭ͊͟ ͙ ͒͡Ύ ͦͪͯ͗͊͟Ό΅͔͚ ͔ͫͪ͒·Φ ˣ͔͔ͦ͡ ͎ͭͦͦΣ 

Ή͙ͭ ͔͙͙͙ͭͪͪͭͦͪ ͍͙͍͊ͣͦͫ͘Ύ͊ͤ͘·Σ ͭ͊͟ ͊͟͟ ͔͎͒ͪ͊͒͊ͼ͙Ύ ͦͪͯ͗͊͟Ό΅͔͚ ͔ͫͪ͒· ͯͻͯ͒΄͔͊ͭ ͍͙ͯͫͦ͡Ύ ͒͡Ύ ͍͔͔͙͒ͤΎ 

͔ͫ͡Έ͎ͫͦͦ͟ ͻͦ͘Ύ͚͍ͫͭ͊Φ ˤͦͭ ͙͡΄Έ ͔ͤͫͦ͟͡Έͦ͟ ͔͙ͨͪͣͯ΅͔͍ͫͭ ͚ͭ͊ͦ͟ ͙͔ͫͫͭͣ· ͍͔͙ͯͨͪ͊ͤ͡ΎΥ 

- ͙͙͙ͣͤͣ͊͘ͼ͙Ύ ͙͙ͫͭͦͣͦͫͭ ͔͙͍ͣ͊ͭͪ͊ͦ͡ ͙ ͔͍ͪͫͯͪͫͦΣ ͙ͭ͊͟ͻ ͊͟͟ ͍ͦ͒͊Σ ͔͔ͫͣͤ͊Σ ͙͍ͭͦͨͦ͡ ͙ ͭΦ ͒ΦΤ 

- ͔͙͔ͨͦ͒͒ͪ͗͊ͤ ͍͒ͦͪͦ͘ΈΎ ͨͦ;͍· ͊͘ ͫ;͔ͭ ͫͦͪ͊͟΅͔͙ͤΎ ͙ͦ͟͡;͔͍ͫͭ͊ ͔͙ͨͫͭͼ͙͍͒ͦΤ 

- ͙͔͙͔ͫͤ͗ͤ ͍͙͙͙͊ͫͣͦͫͭ͘ ͔ͫ͡Έ͎ͫͦͦ͟ ͻͦ͘Ύ͚͍ͫͭ͊ ͦͭ ͎ͨͦͦ͒ͤ·ͻ ͍͙͚ͯͫͦ͡Τ 

- ͙ͣ͊ͫͣ͊͟͡Έͤ͊Ύ ͔͙ͪ͊͊͘͡ͼ͙Ύ ͎͔͔͙ͤͭ;͔͎ͫͦͦ͟ ͔ͨͦͭͤͼ͙͊͊͡ ͍·ͪ͊΅͙͍͔͊ͣ·ͻ ͯ͟͡ΈͭͯͪΦ 

 

ˤ͔ͫ Ή͙ͭ ͔͙ͨͪͣͯ΅͔͍ͫͭ͊ ͭͦ;͎ͤͦͦ ͔͔͔͙ͣ͒͘͡͡Ύ ͍ͨͦͦ͘͡ΎΌͭ ͎͙͊ͪ͊ͪΎͣ ͤ͊͘;͙͔ͭ͡Έͤͦ ͯͯ͡;΄͙ͭΈ ͊͟;͔͍ͫͭͦ 

ͨͪͦ͒ͯ͟ͼ͙͙ ͙ ͙ͨͪ Ήͭͦͣ ͙͙ͫͤͭ͘Έ ͔͔ ͔͔͙ͫ͋ͫͭͦͣͦͫͭΈΦ 

͔́ͻ͎͙͙ͤͦͦ͡ ͙ ͔ͣͭͦ͒· ͭͦ;͎ͤͦͦ ͔͔͔͙ͣ͒͘͡͡Ύ 

˨͡Ύ ͭͦ;͎ͤͦͦ ͔͔͔͙ͣ͒͘͡͡Ύ ͔͔ͭͪ͋ͯͭͫΎ ͔ͫͨͼ͙͊͡Έ͔ͤͦ ͍͙͔ͦ͋ͦͪͯ͒ͦ͊ͤ ͙ ͎͔ͨͪͦͪ͊ͣͣͤͦ ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͒͡Ύ 

ͫ͋ͦͪ͊ ͙ ͙͊ͤ͊͊͘͡ ͍͔͚ͫ ͙ͤͺͦͪͣ͊ͼ͙͙Φ ˽ͦͫͦ͟͡Έͯ͟ ͍ ͔ͭͻ͎͙ͤͦͦ͡Ύͻ ͭͦ;͎ͤͦͦ ͔͔͔͙ͣ͒͘͡͡Ύ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ 

͊ͨͨ͊ͪ͊ͭͤ·͔ ͙ ͎ͨͪͦͪ͊ͣͣͤ·͔ ͔͍ͫͪ͒ͫͭ͊Σ ͒͡Ύ ͙ͻ ͍͔͔͙ͤ͒ͪͤΎ ͤͯ͗ͤ· ͔ͫͨͼ͙͙͊ͫͭ͡·Φ ˻͒ͤ͊ͦ͟ ͫ ͒͊͡Έ͔͚ͤ΄͙͙ͣ 

͙ͪ͊͋ͦͭ͊ͣ ͺ͔͔ͪͣͪ· ͍ͫͨͪ͊ΎͭͫΎ ͫ͊ͣͦͫͭͦΎ͔ͭ͡ΈͤͦΦ ͔́ͻ͎͙͙ͤͦͦ͡ ͭͦ;͎ͤͦͦ ͔͔͔͙ͣ͒͘͡͡Ύ ͍ͯͫͦͤͦ͡ ͣͦ͗ͤͦ 

͔͙ͪ͊͒ͭ͘͡Έ ͤ͊ ͔ͤ͊ͣͤ͘·͔Σ ͍ͦ͒ͯ͘΄ͤ·͔ ͙ ͙͍ͫͨͯͭͤͦ͟·͔Φ ˽͔͍ͪ·͚ ͨͦ͒ͻ͙ͦ͒ͭ ͒͡Ύ ͙͍͙ͨ͊ͤͪͦ͊ͤ͡Ύ 

͙͍͍ͨͪͦͦ͒ͫͭ͊͘Σ ͍͔͙ͫͦͫͭ͊ͤ͡Ύ ͊ͪͭ͟Σ ͍͔͙ͪ͊͒͘͟ ͙ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͣ͊΄͙͙ͤ͊ͣΦ ˨͍͊ ͔͙ͨͦͫ͒ͤ͡ͻ ͊ͭͯ͊͟͡Έͤ· ͒͡Ύ 

͔ͪ΄͔͙ͤΎ ͔͔͋ͦ͡ ͎ͦ͋͊͡͡Έͤ·ͻ ͊͒͊͘;Σ ͙͔ͤ͊ͨͪͣͪΣ ͙͊ͤ͊͊͘͡ ͫͦͫͭͦΎ͙ͤΎ ͒ͦͻ͙ͦ͒ͤͦͫͭ ͍ ͔ͪ͊͡Έͤͦͣ ͍͔͔͙ͪͣͤ ͙͘ 

͡Ό͎͋ͦͦ ͔ͣͫͭ͊Φ ˨͡Ύ ͨͦͯ͡;͔͙ͤΎ ͦ͋Ά͔͙͍ͭͤ͟·ͻ ͒͊ͤͤ·ͻ ͔͔͔ͪͦͣͤ͒ͯͭͫ͟Ύ ͔ͫͣ΄͙͍͊ͭΈ ͔ͭͻ͎͙͙ͤͦͦ͡Φ 

 

˥ͦ͋͊͡͡Έͤ͊Ύ ͙͔ͫͫͭͣ͊ ͙ͨͦ͘ͼ͙͙͍͙ͦͤͪͦ͊ͤΎ όDt{ύ ͍ ͭͦ;ͤͦͣ ͔͔͔͙͙ͣ͒͘͡͡ 

Dt{ ͙ͦͭͤͦͫͭͫΎ ͟ ͔͚ͤ͊ͣͤͦ͘ ͔ͭͻ͎͙͙ͤͦͦ͡Σ ͍ͨͦͦ͘͡ΎΌ΅͔͚ ͙͍͙͔ͨͪͦͦ͒ͭ͘͡Ύͣ ͙ͫͦ͋ͪ͊ͭΈ ͒͊ͤͤ·͔ ͫ ͭͦ;͚ͤͦ 

͙ͤͺͦͪͣ͊ͼ͙͔͚ ͦ ͔͔͙͙ͣͫͭͦͨͦͦ͗ͤ͡ ͍ ͔͙͔ͪ͗ͣ ͔ͪ͊͡Έ͎ͤͦͦ ͍͔͔͙ͪͣͤΦ Dt{ ͨͦ͒ͻ͙ͦ͒ͭ ͒͡Ύ ͔ͫ͒ͯ͡Ό΅͙ͻ ͊͒͊͘;Υ 

- ͎͊ͪͭͦͪ͊͟ͺ͙͍͙͔ͪͦ͊ͤ ͙͙͎ͪͪ͊ͼ͙ͦͤͤ·ͻ ͙͔ͫͫͭͣΣ ͔͚ͨͦ͡ ͙ ͎͒ͦͪͦΤ 

- ͍·Ύ͍͔͙͔ͤ͡ ͯ;͍͊ͫͭͦ͟ ͫ ͔ͨͪͦ͋ͣͤ͡·͙ͣ ͔͙ͪ͊ͫͭͤΎ͙ͣΤ 

- ͔͙͍͙͔ͭͫͭͪͦ͊ͤ ͨͦ;͍· ͤ͊ ͔ͦͤͪͭͤ͟͟·ͻ ͯ;͊ͫͭ͊͟ͻ ͨͦ͡ΎΤ 

- ͍͙͔͙͔͒͗ͤ ͭͪ͊ͭͦͪ͊͟ ͫ ͔ͨ͊ͪ͊͡͡͡Έͤ·ͣ ͔͍ͪͯ͡·ͣ ͍͔͙͔ͯͨͪ͊ͤͣ͡Τ 

- VRA ͒ ͡Ύ ͭͦ;͎ͤͦͦ ͍͔͔͙ͤͫͤΎ ͔ͫͣΎͤ ͙ ͔͙͚ͯ͒ͦ͋ͪͤΦ 

 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

1. ˣͪΎ͙ͤͫ͟ͻΣ ˿Φ˽Φ ͙̏ͦͤͦͣ͊͟͟ ͔ͫ͡Έ͎ͫͦͦ͟ ͻͦ͘Ύ͚͍ͫͭ͊ κ ˿Φ˽Φ ˣͪΎ͙ͤͫ͟ͻΦ ς ˸ΦΥ ˢ͎͙ͪͦͨͪͦͣ͒͊ͭ͘Σ нлмтΦ ς 

онс ͫΦ 

2. ˣ͔ͯͫ͡Σ ˮΦ˽Φ ͙̏ͦͤͦͣ͊͟͟ ͔ͫ͡Έ͎ͫͦͦ͟ ͻͦ͘Ύ͚͍ͫͭ͊Υ ͯ;͔͔͋ͤͦ ͙͔ͨͦͫͦ͋ κ ˮΦ ˽Φ ˣ͔ͯͫ͡Σ ˽Φ ˮΦ ˸͙͊͡ͻ͍͙ͭ͊ͪͦ;Φ ς 

˸͙ͤͫ͟Υ ˾͔͙͙͚ͫͨͯ͋͊ͤͫ͟͟͡ ͙͙ͤͫͭͭͯͭ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͎ͤͦͦ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΣ нлмуΦ ς ппт ͫΦ 

3. ˨ͦ͋ͪ·͙ͤͤΣ ˤΦˢΦ ˢͭͯ͊͟͡Έͤ·͔ ͔ͨͪͦ͋ͣ͡· Ή͙͙ͦͤͦͣ͟͟ ˢ˽˴Φ ̂;Φ ͙͔ͨͦͫͦ͋ κ ˤΦˢΦ ˨ͦ͋ͪ·͙ͤͤΦ ς ˸ΦΥ 

ˮ͔͒͊ͭ͘͡Έ͍ͫͭͦ ˸˿̆ˢΣ нлмрΦ ς нул ͫΦ 

4. ˩͙ͪͣ͊ͤͫ͊͟͡ΎΣ ˹ΦˤΦ ͙̏ͦͤͦͣ͊͟͟ ͙ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟· ͎͊ͪͦͨͪͦͣ·΄͔͎ͤͤͦͦ͡ ͔ͦͣͨͫ͊͟͟͡Υ ͯͪͫ͟ 

͔͟͡ͼ͙͚ κ ˹Φ ˤΦ ˩͙ͪͣ͊ͤͫ͊͟͡ΎΦ ς ˸ Υ ˥˥́̂Σ нлмуΦ ς мсо ͫΦ 

 

ϭ ˸͔͔͍ͪ͒ͦ͊ ˥Σ ˮͣ͊ͤͯ͟͡·͔͍͊ ˢΣ ͚̆ͯ͒͊ͯ͟͡·͔͍͊ ̉Σ ˥͔͍ͯͪ͋͊ͤ͋͊͊ ˥Φ, 2023 
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̂˨˴ соΦлм 

˸͔͔͍ͪ͒ͦ͊ ˢ͚ͤ͊,  

˽ͪ ͔͍͔ͨͦ͒͊͊ͭ͡ΈΣ 

͔͙͚́ͯͪͣͤͫ͟͟ ˿͔͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·͚ ͙͍͔͙͔ͯͤͪͫͭͭ ͙ͣΦ ˿ΦˢΦ ˹ ͙Ύ͍ͦ͊͘ 

͎Φ ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 

͚͔͙͔͍̆ͯ͒͊͋ͪ͒͊ ˢ͚ͫͦͭ͊ͤ͡, 

 ˿ ͔ͭͯ͒ͤͭΣ 

͔͙͚́ͯͪͣͤͫ͟͟ ˿͔͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·͚ ͙͍͔͙͔ͯͤͪͫͭͭ ͙ͣΦ ˿ΦˢΦ ˹ ͙Ύ͍ͦ͊͘ 
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THE PRACTICE OF GROWING NATURAL RESOURCES IN AGRICULTURE 

 

Abstract 

This paper discusses the issue of features of the development of technologies in agriculture and their 

impact on the development of the country's economy. A cross and comparative analysis of the influence of 

various factors on the development of agriculture has been carried out. Recommendations for the 

implementation of developments are given. 
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͙͍͍͔ͨͪͦͦ͒ͫͭ͘Φ 

̅͊ͪͣ͊ͼ͔͍͙ͭ;͔͙͔ͫ͟ ͨͪͦ͒ͯͭ͟·Φ ˹͊ ͨͪͦͭΎ͔͙͙͗ͤ ͭ·ͫΎ;͔͔͙͚ͭ͡ ͡Ό͙͒ ͦ͋ͪ͊΅͙͊ͫ͡Έ ͟ ͔͙ͪ͊ͫͭͤΎͣΣ ;ͭͦ͋· 

͔͡;͙ͭΈ ͭͦΣ ;ͭͦ ͙ͻ ͔͙͋ͫͨͦͦͭ͟Φ ˹͙͔͊ͨͪͣͪΣ ͙͙ͣ͋ͪΈΣ ͔ͦͪͤ͟Έ ͔͙ͪ͊ͫͭͤΎΣ ͦ͋·;ͤͦ ͔ͯͨͦͭͪ͋͡Ύ͔ͣ·͚ ͍ ;͔͊Σ ͔ͣͦ͗ͭ 

ͨͦͣͦ;Έ ͙ͨ΅͔͍͔͙͊ͪͤΌΦ ˤ͔΅͔͍ͫͭ͊Σ ͨͦͯ͡;͔ͤͤ·͔ ͙͘ ͔͙͚ͪ͊ͫͭͤ ͙ ͍ͭͪ͊Σ ͔ͭ͊͗͟ ͎ͣͦͯͭ ͨͦͣͦ;Έ ͍ 

͍͒ͪ͊ͦͦ͘ͻ͔͙͙ͪ͊ͤͤΦ ˹͙͔͊ͨͪͣͪΣ ͻ͙͙ͣ;͔͙͔ͫ͟ ͍͔΅͔͍ͫͭ͊Σ ͙͍͔͘͡;͔ͤͤ·͔ ͙͘ ͔͙ͪ͊ͫͭͤΎ ͔ͤ͊ͨͪͫͭΎ͙ͤ͟Σ 

͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͒͡Ύ ͨͦͯ͡;͔͙ͤΎ ͙͎͙͒ͦͫͤ͊͟Σ ͔ͨͪͨ͊ͪ͊ͭ͊Σ ͙͔ͨͪͣͤΎ͔͎ͣͦͦ ͙ͨͪ ͔͔ͫͪ͒;͚ͤͦ ͔ͤ͒ͦͫͭ͊ͭͦ;͙ͤͦͫͭΦ 

˨͎͙ͪͯͣ ͙͔ͨͪͣͪͦͣ Ύ͍͡Ύ͔ͭͫΎ ͙ͨͦͣͦͦ͡͡;ͤ͊Ύ ͙ͫͦͭ͊͟͡ όt[!ύΣ ͻ͙͙ͣ;͔͔ͫͦ͟ ͍͔΅͔͍ͫͭͦΣ ͨͦͯ͡;͔͔͊ͣͦ ͙ͨͪ 

ͺ͔͔ͪͣͤͭ͊ͼ͙͙ ͎͡Όͦ͘͟· ͍ ͣͦͦ͡;ͤͯΌ ͙ͫͦͭͯ͟͡ ͍ ͔͔ͤ͘͡·ͻ ͔͙ͪ͊ͫͭͤΎͻΦ 

˹͊ ͨͪͦͭΎ͔͙͙͗ͤ ͭ·ͫΎ;͔͔͙͚ͭ͡ ͔ͫ͡Έ͔ͫͦ͟ ͻͦ͘Ύ͚͍ͫͭͦ ͙͎ͪ͊ͦ͡ ͍͊͗ͤͯΌ ͪͦ͡Έ ͍ ͍͔͔͍͚ͨͦͫ͒ͤͤͦ ͙͙͗ͤ͘Φ ˨ͦ 

͔͔͔͙ͣ͒͘͡͡Ύ ͦͻͦͭ͊ ͙ ͙͔ͫͦ͋ͪ͊ͭ͡Έ͍ͫͭͦ ͍ͨͦͦ͘͡Ύ͙͡ ͡Ό͒Ύͣ ͍·͙͍͗͊ͭΈΦ ́ͦ͡Έͦ͟ ͔ͨͦͫ͡ ͔͔ͨͪͻͦ͒͊ ͟ ͍ͨ͊ͤͦͦͣͯ͡ 

͔͍ͨͦͫͯ ͙ ͫ͋ͦͪͯ ͯͪͦ͗͊Ύ ͡Ό͙͒ ͤ͊;͙͊͡ ͨͪͦͼ͍͔ͭ͊ͭΈΦ ˶Ό͙͒ ͙ͪ͊ͪ͊͋ͦͭ͊͘͡ ͙͔ͤͫͭͪͯͣͤͭ· ͙ ͔ͣͭͦ͒· ͒͡Ύ 

͍ͨͦ·΄͔͙ͤΎ ͙͍͙͔ͨͪͦͦ͒ͭ͘͡Έ͙ͤͦͫͭ ͔ͫ͡Έ͎ͫͦͦ͟ ͻͦ͘Ύ͚͍ͫͭ͊ ͫ ͔͔͋ͦ͡ Ήͺͺ͔͙͍ͭͤ͟·͙ͣ ͔͍͙ͫͪ͒ͫͭ͊ͣ ͔͔ͦ͋ͫͨ;͔͙ͤΎ 

͔ͫ͋ΎΦ ˻ ͭͭͯ͒͊ ͙͍ͤͤͦ͊ͼ͙͙Σ ͦͭͦͪ͟·͔ ͙ͫͦ͒͊͘͡ ͙ͦͭͪ͊ͫ͡Σ ͙͍͔͙ͨͪ͡ ͟ ͍͔͔͚ͫͦͪͣͤͤͦ Ήͨͦͻ͔Φ 

˿͔͡Έ͔ͫͦ͟ ͻͦ͘Ύ͚͍ͫͭͦ ͔͒͊ͭ ͍ͦͣͦ͗ͤͦͫͭ͘Έ ͯͯ͡;΄͙ͭΈ ͙͗ͤ͘Έ ͙͙͍ͣͦͤͦ͡͡ ͡Ό͔͚͒Σ ͫͭͪ͊͒͊Ό΅͙ͻ ͦͭ 

͔ͤͻ͍͙͊ͭ͟ ͍ͨͪͦ͒ͦͦ͡Έ͍͙ͫͭΎΣ ͙ ͨͦͣͦ;Έ ͫͭͪ͊ͤ͊ͣ ͍͙͍ͪ͊͊ͭ͘Έ Ή͙ͦͤͦͣͯ͟͟Σ ͦͭͦͪ͊͟Ύ ͔ͫͦ͒͊ͭ͘ ͪ͊͋ͦ;͙͔ ͔ͣͫͭ͊ ͙ 

͍ͨͦ·΄͔͊ͭ ͒ͦͻͦ͒·Φ ˿͔͎ͦ͒ͤΎ΄͔͔ͤ ͔ͫ͡Έ͔ͫͦ͟ ͻͦ͘Ύ͚͍ͫͭͦ ͔ͭ͊͗͟ ͍͙͡Ύ͔ͭ ͤ͊ ͋ͯ͒ͯ΅͙͔ ͔͙ͨͦͦͤ͟͡ΎΦ ˨͡Ύ 

͔͔ͦ͋ͫͨ;͔͙ͤΎ ͎͒ͦͦͫͪͦ͡;͎ͤͦͦ ͔ͯͫͨͻ͊ ͎ͦ͋͊͡͡Έ͎ͤͦͦ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔͎ͫͭͤͤͦͦ ͔ͫͭͦͪ͊͟ ͔͙͔ͨͦͫͭͪͦͤ ͔͔͋ͦ͡ 

͚ͯͫͭͦ;͙͍͚ͦ Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͙͔ͫͫͭͣ·Σ ͍͔͍ͫͦͦͭͭͫͭͯΌ΅͔͚ ͔̇͡Ύͣ ˻˻˹ ͍ ͙ͦ͋͊ͫͭ͡ ͚ͯͫͭͦ;͙͍͎ͦͦ ͍͙͙ͪ͊ͭ͘ΎΣ 

Ύ͍͡Ύ͔ͭͫΎ ͍͔͚͊͗ͤ΄͙ͣ ͙͔͙͍ͣͨͪ͊ͭͦͣ ͒͡Ύ ͙ͫͦ͒͊ͤ͘Ύ ͔͔͋ͦ͡ ͍͔͙͍͎ͫͨͪ͊͒ͦͦ͡ ͦ͋΅͔͍ͫͭ͊Φ 

 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·: 

1. ˣͪΎ͙ͤͫ͟ͻΣ ˿Φ˽Φ ͙̏ͦͤͦͣ͊͟͟ ͔ͫ͡Έ͎ͫͦͦ͟ ͻͦ͘Ύ͚͍ͫͭ͊ κ ˿Φ˽Φ ˣͪΎ͙ͤͫ͟ͻΦ ς ˸ ΦΥ ˢ͎͙ͪͦͨͪͦͣ͒͊ͭ͘Σ нлмтΦ ς онс ͫΦ 

2. ˣ͔ͯͫ͡Σ ˮΦ˽Φ ͙̏ͦͤͦͣ͊͟͟ ͔ͫ͡Έ͎ͫͦͦ͟ ͻͦ͘Ύ͚͍ͫͭ͊Υ ͯ;͔͔͋ͤͦ ͙͔ͨͦͫͦ͋ κ ˮΦ ˽Φ ˣ͔ͯͫ͡Σ ˽Φ ˮΦ ˸͙͊͡ͻ͍͙ͭ͊ͪͦ;Φ ς 

˸͙ͤͫ͟Υ ˾͔͙͙͚ͫͨͯ͋͊ͤͫ͟͟͡ ͙͙ͤͫͭͭͯͭ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͎ͤͦͦ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΣ нлмуΦ ς ппт ͫΦ 

3. ˨ͦ͋ͪ·͙ͤͤΣ ˤΦˢΦ ˢͭͯ͊͟͡Έͤ·͔ ͔ͨͪͦ͋ͣ͡· Ή͙͙ͦͤͦͣ͟͟ ˢ˽˴Φ ̂;Φ ͙͔ͨͦͫͦ͋ κ ˤΦˢΦ ˨ͦ͋ͪ·͙ͤͤΦ ς ˸ΦΥ 

ˮ͔͒͊ͭ͘͡Έ͍ͫͭͦ ˸˿̆ˢΣ нлмрΦ ς 28л ͫΦ 

4. ˩͙ͪͣ͊ͤͫ͊͟͡ΎΣ ˹ΦˤΦ ͙̏ͦͤͦͣ͊͟͟ ͙ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟· ͎͊ͪͦͨͪͦͣ·΄͔͎ͤͤͦͦ͡ ͔ͦͣͨͫ͊͟͟͡Υ ͯͪͫ͟ 

͔͟͡ͼ͙͚ κ ˹Φ ˤΦ ˩͙ͪͣ͊ͤͫ͊͟͡ΎΦ ς ˸ Υ ˥˥́̂Σ нлмуΦ ς мсо ͫΦ 

5. ˭͊ͨͦ͡Έ͙͚ͫ͟Σ ˸ΦˮΦ ͙̏ͦͤͦͣ͊͟͟ ͎͊ͪͦͨͪͦͣ·΄͔͎ͤͤͦͦ͡ ͔ͦͣͨͫ͊͟͟͡Υ ͙͔ͨͦͫͦ͋ κ ˸Φ ˮΦ ˭͊ͨͦ͡Έ͙͚ͫ͟Φ ς ˸Υ 

˥˥́̂Σ нлмуΦ ς 175 ͫ Φ 

6. ˴͔͔͍ͦͫͤ͡Σ ˤΦˮΦ ˴ͦͣͨΈΌ͔͔ͭͪͤͦ ͔͙͍͙͔ͣͦ͒ͪͦ͊ͤ͡ ͒͡Ύ ͙͊ͤ͊͊͘͡ ͙ ͙͍͙ͨ͊ͤͪͦ͊ͤ͡Ύ ͍ ˢ˽˴Υ ͎ͣͦͤͦͪ͊ͺ͙Ύ κ ˤΦ 

ˮΦ ˴͔͔͍ͦͫͤ͡Σ ˣ˥˿̆ˢΣ нлмуΦ ς нфн ͫΦ 

ϭ ˸͔͔͍ͪ͒ͦ͊ ˢΦΣ ͚͔͙͔͍̆ͯ͒͊͋ͪ͒͊ ˢΦΣ ͔͙͔͍̆͋͋ ˣΦΣ ̉͊͡·͔͍ ˸Φ, 2023 
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˻͎͔͙͔͍ͪ͊͒͘͡ ̒ͯͨ͟ 

͔ͫͭͯ͒ͤͭΣ 

 ͔͎́ͯͪͣͤͫͦͦ͟͟ ˿͔͡Έͫͦ͟ͻͦ͘Ύ͚͍͔͎ͫͭͤͤͦͦ ͙͍͔͙͔ͯͤͪͫͭͭ͊  

͙͔͙ͣͤ ˿ΦˢΦ ˹͙Ύ͍ͦ͊͘Σ 

͎Φ s΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟  

͔͍̏ͫͤͦ ˣ͊ͭ·ͪ 

͔ͫͭͯ͒ͤͭΣ  

͔͎́ͯͪͣͤͫͦͦ͟͟ ˿͔͡Έͫͦ͟ͻͦ͘Ύ͚͍͔͎ͫͭͤͤͦͦ ͙͍͔͙͔ͯͤͪͫͭͭ͊  

͙͔͙ͣͤ ˿ΦˢΦ ˹͙Ύ͍ͦ͊͘Σ 

͎Φ s΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 

 

˿˽˻˿˻ˣ̍ ˽˩˾˩˾ˢˣ˻́˴ˮ ˿̍˾ˢ  

 

ˢͤͤͦͭ͊ͼ͙Ύ 

ˤ Ή͚ͭͦ ͫͭ͊ͭΈ͔ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭͫΎ ͫͨͦͫͦ͋· ͔͔͙ͨͪͪ͊͋ͦͭ͟ ͫ·ͪ͊Σ ͼ͔͡Έ ͺ͍͙ͦͪͣͦ͊ͤΎ ͫ·͎ͪͤͦͦ ͨͪͦ͒ͯͭ͊͟Σ 

͙͎͍͔͙͙ͦͭͦͤ͘͡ ͣΎ͎͙͟ͻ ͙ ͔͒͊͗ ͔͔͋ͦ͡ ͍͔ͭͪ͒·ͻ ͫ·͍ͪͦΣ ͔ͣͭͦ͒· ͺ͍͙͔ͦͪͣͦ͊ͤ ͫ·ͪ͊ ͙  ͍͙͍͊ͣͦͫ͘Ύ͘Έ ͔ͣ͗͒ͯ 

͙͙ͤͣΦ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡   

˿·ͪΣ ͨͪͦ͒ͯͭ͟Σ ͔ͪͤͦ͘Σ ͣͦͦͦ͟͡Σ ͔ͣͭͦ͒Φ 

 

hǊŀȊƎŜƭŘƛȅŜǾ ¸ŀƪǳǇ 

{ǘǳŘŜƴǘΣ 

 ¢ǳǊƪƳŜƴ !ƎǊƛŎǳƭǘǳǊŀƭ ¦ƴƛǾŜǊǎƛǘȅ ƴŀƳŜŘ ŀŦǘŜǊ {Φ!Φ bƛȅŀȊƻǾΣ 

!ǎƘƎŀōŀǘΣ ¢ǳǊƪƳŜƴƛǎǘŀƴ  

9ǎŜƴƻǾ .ŀǘȅǊ 

{ǘǳŘŜƴǘΣ  

¢ǳǊƪƳŜƴ !ƎǊƛŎǳƭǘǳǊŀƭ ¦ƴƛǾŜǊǎƛǘȅ ƴŀƳŜŘ ŀŦǘŜǊ {Φ!Φ bƛȅŀȊƻǾΣ 

!ǎƘƎŀōŀǘΣ ¢ǳǊƪƳŜƴƛǎǘŀƴ 

 

a9¢Ih5{ hC /I99{9 twh/9{{LbD 

 

!ōǎǘǊŀŎǘ 

¢Ƙƛǎ ŀǊǘƛŎƭŜ ŘƛǎŎǳǎǎŜǎ ǘƘŜ ƳŜǘƘƻŘǎ ƻŦ ŎƘŜŜǎŜ ǇǊƻŎŜǎǎƛƴƎΣ ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ ǎƘŀǇƛƴƎ ǘƘŜ ŎƘŜŜǎŜ ǇǊƻŘǳŎǘΣ 

ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜ ƻŦ ǎƻŦǘ ŀƴŘ ŜǾŜƴ ƘŀǊŘŜǊ ŎƘŜŜǎŜǎΣ ǘƘŜ ƳŜǘƘƻŘǎ ƻŦ ǎƘŀǇƛƴƎ ŎƘŜŜǎŜ ŀƴŘ ǘƘŜ ǊŜƭŀǘƛƻƴǎƘƛǇ 

ōŜǘǿŜŜƴ ǘƘŜƳΦ 

YŜȅǿƻǊŘǎ 

/ƘŜŜǎŜΣ ǇǊƻŘǳŎǘΣ ƎǊŀƛƴΣ ƳƛƭƪΣ ƳŜǘƘƻŘΦ 

 

͔̇͡Έ ͺ͍͙ͦͪͣͦ͊ͤΎ ͫ·͎ͪͤͦͦ ͨͪͦ͒ͯͭ͊͟ π ͯ ͙͒͊ͭ͡Έ ͍͔͍ͫͪͤͯ΄ͯΌͫΎ ͣͦͦ͡;ͤͯΌ ͫ·͍ͦͪͦͭͯ͟ ͙͘ ͫ·͚ͪͤͦ 

ͣ͊ͫͫ· ͙ ͙ͨͪ͒͊ͭΈ ͔͚ ͙ͪ͊͘͡;ͤ·͔ ͺͦͪͣ· ͙ ͔ͪ͊ͣͪ͘·Φ ˤ ͎͍ͦͭͦ·ͻ ͫ·ͪͤ·ͻ ͍͔ͫ͊ͻ ͔ͪͤ͊͘ ͦ͋·;ͤͦ ͎ͪ͊ͤͦͦ͘ 

͔ͪ͊ͣͪ͊͘ ͙ ͙ͻ ͤͯ͗ͤͦ ͦ͋Ά͔͙͒ͤΎͭΈ ͍ ͔͔͋ͦ͡ ͪͯͨͤ͟·͔ ͙ͯͫ͟͟Φ ˮͣ ͙ͨͪ͒͊Όͭ ͍͔ͭͪ͒·͔ ͔͙͒ͭ͊͡Υ ͫͺ͔͙ͪ;͔͙͔ͫ͟Σ 

ͼ͙͙͙ͤ͒ͪ͡;͔͙͔ͫ͟Σ ͨͪΎ͎ͣͦͯͦ͡Έͤ·͔Σ ;͔ͭ·͔ͪͻ͎ͯͦ͡Έͤ·͔ ͙ ͎͙͔͒ͪͯ ͺͦͪͣ·Φ  

˽ͦ ͔͔ͣͪ ͙͔͔͙ͣͤͤ͘Ύ ͺͦͪͣ· ͔ͣͤΎ͔ͭͫΎ ͙ ͨͦ͡΅͊͒Έ ͍͔ͨͦͪͻ͙ͤͦͫͭ ͫ·ͪ͊Φ ˿·ͪ· ͙͍͎ͦ͒ͤ͊ͦͦͦ͟ ͍͔ͫ͊Σ ͤͦ 

ͪ͊ͤ͘·ͻ ͍ͫͦͪͭͦ ͔ͤ ͙͔ͣΌͭ ͙͍͚ͦ͒ͤ͊ͦͦ͟ ͨͦ͡΅͙͊͒ ͍͔ͨͦͪͻ͙ͤͦͫͭΦ ˴͎ͪͯ͡·͚ ͫ·ͪ ͎ͭͦͦ ͔͗ ͍͔ͫ͊ ͙͔͔ͣͭ 

͙͔ͤ͊ͣͤΈ΄ͯΌ ͨͦ͡΅͊͒Έ ͍͔ͨͦͪͻ͙ͤͦͫͭΣ ͊͘ ͙ͤͣ ͔ͫ͒ͯ͡Όͭ ͼ͙͙͙ͤ͒ͪ͡;͔͙͔ͫ͟Σ ͍͊͒ͪ͊ͭͤ͟·͔ ͙ ͨͪΎ͎ͣͦͯͦ͡Έͤ·͔ 

ͫ·ͪ·Φ ͙͙͙̇ͤ͒ͪ͡;͔͙͚ͫ͟ ͫ·ͪ ͍͔ͫͦͣ нΣр ͎͟ ͙͔͒͊ͣͭͪͦͣ мл ͫͣ ͙ ͍·͚ͫͦͭͦ ол ͫͣ ͙͔͔ͣͭ ͨͦ͡΅͊͒Έ ͍͔ͨͦͪͻ͙ͤͦͫͭ 
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ппл ͫͣн Σ ͊ ͎ͪͯ͟͡·͚ ͎͙͚ͦ͊ͤ͒ͫ͟͡͡ ͫ·ͪ ͍·͚ͫͦͭͦ мр ͫͣ ͙ ͙͔͒͊ͣͭͪͦͣ мп ͫͣ ͙͔͔ͣͭ ͨͦ͡΅͊͒Έ ͍͔ͨͦͪͻ͙ͤͦͫͭ 
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WAYS TO INCREASE THE PROFITABILITY OF THE ENTERPRISE 

 

Abstract 

This paper discusses the issue of features of the development of methods to increase profitability in 

the enterprise and its impact on the development of the enterprise's economy. A cross and comparative 

analysis of the influence of various factors on the development of the profitability of approaches to the 

functioning of the enterprise was carried out. Recommendations for the implementation of developments 

are given. 

Keywords 

Analysis, method, evaluation, enterprise, profit. 

 

˻͋΅͔͔ ͍͙ͨͪ͊ͦ͡ ͍͊΄͔͎ͦ ͺ͙͍͎ͤ͊ͤͫͦͦͦ ͔ͯͫͨͻ͊ ͍ ͙͔͔͋ͤͫ͘ ͙ͫͦͫͭͦͭ ͍ ͭͦͣΣ ;ͭͦ ͍· ͔ͤ ͔͔ͣͦ͗ͭ 

͍͔͙ͯ͡;͙͍͊ͭΈ ͙ͨͪ͋·͡Έ ͤ͊ͨͪΎͣͯΌΣ ͭͦ͡Έͦ͟ ͍͔ͦͫͤͤͦ͟Φ ˤ· ͔ͤ ͔͔ͣͦ͗ͭ ͨͪͦͫͭͦ ͫ͊͊ͭ͘͟ΈΣ ;ͭͦ ͙͔͔ͫͦ͋ͪ͊ͭͫΈ 

͍͔͙ͯ͡;͙ͭΈ ͙ͨͪ͋·͡Έ ͍͔͎ͫͦͦ ͙͔͋ͤͫ͊͘ ͔͋͘ ͚͊ͦ͟͟-ͭͦ ͔͚ͦͤͪͭͤͦ͟͟ ͔͎͙͙ͫͭͪ͊ͭΦ 

˩͙͍͔͔͒ͤͫͭͤͤͦΣ ;ͭͦ ͍· ͔͔ͣͦ͗ͭ ͔ͫ͒͊ͭ͡Έ ͒͡Ύ ͍͔͙ͯ͡;͔͙ͤΎ ͙ͨͪ͋·͙͡Σ τ Ήͭͦ ͯͯ͡;΄͙ͭΈ ͔͔͔ͨͪͣͤͤ·͔Σ 

ͦͭͦͪ͟·͔ ͍ ͔ͦͤ͟;ͤͦͣ ͙͎͔ͭͦ ͔͔ͦͨͪ͒͡ΎΌͭ ͍͔ͯͪͦͤΈ ͍͊΄͔͚ ͙ͨͪ͋·͡Έ͙ͤͦͫͭΦ ˴͎ͦ͒͊ ͍· ͯͯ͡;΄͙͔ͭ Ή͙ͭ мл 

͔͔͔ͨͪͣͤͤ·ͻ ͍ ͍͔ͫͦͣ ͙͔͔͋ͤͫ͘Σ ͍· ͍͔͙ͯ͡;͙͔ͭ ͙ͨͪ͋·͡Έ ͙ ͍͙ͨͦ͡Ύ͔͔ͭ ͤ͊ ͍ͫͦΌ ͙ͨͪ͋·͡ΈΦ 

мύ ˶͙͎͔͔͒ͦͤͪ͊ͼ͙Ύ 

˽ͪͦͼ͔ͫͫΣ ͦͭͦͪ͟·͚ ͍· ͙ͫͨͦ͡Έ͔͔ͯͭ͘ ͒͡Ύ ͙͍͔ͨͪ͡;͔͙ͤΎ ͙͔͔͍͊ͤͭͪͫͦ͊ͤͤ͘·ͻ ͔ͨͦͭͤͼ͙͊͡Έͤ·ͻ ͙͔͍ͤͭͦ͟͡ 

͍ ͍͚ͫͦ ͙͔͋ͤͫ͘Φ ˩͙ͫ͡ ͨΎͭΈ ͙͘ ͔͒ͫΎ͙ͭ ͔ͨͦͭͤͼ͙͊͡Έͤ·ͻ ͙͔͍ͤͭͦ͟͡Σ ͦͭͦͪ͟·͔ ͙ͨͪͻͦ͒Ύͭ ͟ ͍͊ͣ ͍ ͦͺ͙ͫΣ ͍ 

͔ͦͤ͟;ͤͦͣ ͙͎͔ͭͦ ͨͦͯͨ͊͟Όͭ ͯ ͍͊ͫΣ ͙ ͍· ͔͔ͣͦ͗ͭ ͍͔͙ͯ͡;͙ͭΈ ͙ͦ͟͡;͔͍ͫͭͦ ͡Ό͔͚͒Σ ͙ͨͪͻͦ͒Ύ΅͙ͻ ͫ ͔͒ͫΎ͙ͭ ͒ͦ мрΣ 

͍· ͔͔ͣͦ͗ͭ ͊ͪ͊͋ͦͭ͊ͭ͘Έ ͋ͦ͡Έ΄͔ ͔͔͎͒ͤ ͙ ͍͔͙ͯ͡;͙ͭΈ ͙ͨͪ͋·͡Έ ͤ͊ рл ͨͪͦͼ͔͍ͤͭͦΦ 

нύ ˽͔͍͙͔ͪͦ͋ͪ͊ͦ͊ͤ͘ ˽͔ͦͭͤͼ͙͊͡Έͤ·ͻ ˴͙͔͍ͤͭͦ͡ 

˽ͪͦͼ͔ͫͫΣ ͫ ͨͦͣͦ΅ΈΌ ͎ͦͭͦͪͦͦ͟ ͍· ͍͔͙͔͔ͦͤͪͭͪͯͭ͟ ͔ͨͦͭͤͼ͙͊͡Έͤ·ͻ ͙͔͍ͤͭͦ͟͡ ͍ ͨ͊ͭ͡Ύ΅͙ͻ ͙͔͍ͤͭͦ͟͡Φ 

̏ͭͦ ͔ͣͪ͊ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͍͊΄͙ͻ ͨͪͦ͒͊͗Φ ˩͙ͫ͡ ͍· ͔͔ͫͣͦ͗ͭ ͍͔͙ͯ͡;͙ͭΈ ͦ͟Ήͺͺ͙ͼ͙͔ͤͭ ͍͔͙͙ͦͤͪͫ͟ ͫ ͎ͦ͒ͤͦͦ 

͙͘ ͔͒ͫΎ͙ͭ ͒ͦ ͍͒ͯͻ ͙͘ ͔͒ͫΎ͙ͭΣ ͍· ͔͔ͫͣͦ͗ͭ ͍͙ͯ͒ͦͭΈ ͍͙ͫͦ ͙ͨͪͦ͒͊͗ ͙ ͍͔͙ͯ͡;͙ͭΈ ͙ͨͪ͋·͡ΈΦ 

̂ͯ͡;΄͔͙͔ͤ ͍͊΄͔͚ ͙ͫͨͦͫͦ͋ͤͦͫͭ ͍ͨͪͦ͒͊͊ͭΈ ͙ ͔͍ͨͪͪ͊΅͊ͭΈ ͙͔͔͍͊ͤͭͪͫͦ͊ͤͤ͘·ͻ ͔ͨͦͭͤͼ͙͊͡Έͤ·ͻ 

͙͔͍ͤͭͦ͟͡ ͍ ͨ͊ͭ͡Ύ΅͙ͻ ͙͔͍ͤͭͦ͟͡ τ ͦ͒ͤ͊ ͙͘ ͫ͊ͣ·ͻ ͍͊͗ͤ·ͻ ͍͔΅͔͚Σ ͦͭͦͪ͟·͔ ͍· ͔͔ͣͦ͗ͭ ͔ͫ͒͊ͭ͡ΈΦ ˮ ͙ͤ;ͭͦ 

͔ͤ ͔͙͊ͣͤͭ͘ ͨͦͫͭͦΎ͔ͤͤͦ ͦ͋ͯ;͔͙͔ͤ ͨͪͦ͒͊͗͊ͣ ͊͟͟ ͒͡Ύ ͍͊ͫΣ ͭ͊͟ ͙ ͒͡Ύ ͎͊͗͒ͦͦ͟ ;͔͍͔ͦ͊͟͡Σ ͦͭͦͪ͟·͚ 

͎͍͙͍͔ͪ͊ͦ͊ͪ͊ͭ͘ ͫ ͙͔͙ͤͭ͊ͣ͟͡ ͍͙͍͗ͯΌ ͙͙͡ ͨͦ ͔͔ͭ͡ͺͦͤͯΦ 

˽͙͔ͦͫͣͦͭͪͭ ͤ͊ ͊͗͒ͯ͟Ό ͟͡Ό;͔͍ͯΌ ͦ͋͊ͫͭ͡Έ ͔ͪͯ͘͡Έ͍ͭ͊ͭͦ ͍ ͍͊΄͔ͣ ͨͪͦͼ͔͔ͫͫ ͨͪͦ͒͊͗ ͙ ͚͙͔ͤ͊͒ͭ 

ͫͨͦͫͦ͋· ͔͎ͤͣͤͦͦ ͯͯ͡;΄͙ͭΈ ͊͗͒ͯ͟Ό ͦ͋͊ͫͭ͡ΈΦ ˹͔͋ͦ͡Έ΄͔ͦ ͯͯ͡;΄͔͙͔ͤ ͍ ͚͊͗͒ͦ͟ ͟͡Ό;͔͍͚ͦ ͙ͦ͋͊ͫͭ͡ ͔ͣͦ͗ͭ 

͙͍͔͙ͨͪͫͭ ͟ ͎ͦͪͦͣͤͦͣͯ ͯͯ͡;΄͔͙ͤΌ ͦ͋΅͙ͻ ͔ͪͯ͘͡Έ͍ͭ͊ͭͦ ͨͪͦ͒͊͗Φ 

оύ ˴͙ͦ͡;͔͍ͫͭͦ ́ͪ͊ͤ͊͘͟ͼ͙͚ 

˴͙ͦ͡;͔͍ͫͭͦ ͙͙͍͙ͤ͒͒ͯ͊͡Έͤ·ͻ ͨͪͦ͒͊͗Σ ͦͭͦͪ͟·͔ ͍· ͔͔͔͒͊ͭ͡ ͊͗͒ͦͣͯ͟ ͙͔ͤͭͯ͟͡Σ ͎ͦͭͦͪͦͦ͟ ͍· 

͙͍͔͔͔ͨͪ͊ͭ͟͡Φ ͍͔͙̂͡;͙͍͊Ύ ;͊ͫͭͦͭͯ ͨͦͯͨͦ͟͟ ͤ͊ ͔͒ͫΎͭΈ ͨͪͦͼ͔͍ͤͭͦΣ ͍· ͍͔͙ͯ͡;͙͍͔͔͊ͭ ͍͙ͫͦ ͙ͨͪͦ͒͊͗ ͙ 

͍͔͙ͯ͡;͙͍͔͔͊ͭ ͙ͨͪ͋·͡Έ ͤ͊ ͚ͭ͊ͦ͟ ͔͗ ͨͪͦͼ͔ͤͭΦ ̉ͭͦ ͍· ͔͔ͣͦ͗ͭ ͔ͫ͒͊ͭ͡ΈΣ ;ͭͦ͋· ͍͊΄͙ ͙͔ͤͭ͟͡· ͙ͨͦͯͨ͊͟͡ ͯ 

͍͊ͫ ͋ͦ͡Έ΄͔ ͙ ͙ͨͦͯͨ͊͟͡ ;͊΅͔Κ 

пύ ˾͔͊ͣͪ͘ ͔͙ͫ͒͟͡Φ 

˾͔͊ͣͪ͘ ͙ͨͪͦ͒͊͗ ͙ ͙ͨͪ͋·͡ΈΣ ͦͭͦͪͯ͟Ό ͍· ͊ͪ͊͋͊ͭ͘·͍͔͔͊ͭ ͫ ͚͊͗͒ͦ͟Φ ˤ· ͒ͦ͗ͤ͡· ͨͦͫͭͦΎͤͤͦ ͙ͫ͊ͭ͟Έ 

ͫͨͦͫͦ͋· ͍ͨͪͦ͒͊͊ͭΈ ͊͗͒ͦͣͯ͟ ͙͔ͤͭͯ͟͡ ͋ͦ͡Έ΄͔Σ ;ͭͦ͋· ͦͤ ͙͙͡ ͦͤ͊ ͊͗͒͟·͚ ͪ͊͘ ͙ͨͦͯͨ͊͟͡ ͋ͦ͡Έ΄͔Φ 

рύ ˸͊ͪ͗͊ ͙ͨͪ͋·͙͡ ͤ͊ ͨͪͦ͒͊͗ͯΦ 

˸͊ͪ͗͊ ͙ͨͪ͋·͙͡ τ Ήͭͦ ͍͍͊ͦ͊͡Ύ ͙ͨͪ͋·͡ΈΣ ͦͭͦͪͯ͟Ό ͍· ͨͦͯ͡;͔͔͊ͭ ͦͭ ͙ͨͪͦ͒͊͗ ͎͊͗͒ͦͦ͟ ͨͪͦ͒ͯͭ͊͟ 

͙͙͡ ͎͙ͯͫͯ͡Φ ˽ͦͫͭͦΎͤͤͦ ͙΅͊ ͫͨͦͫͦ͋· ͨͦ͒ͤΎͭΈ ͼ͔ͤͯ ͙͙͡ ͙͙ͫͤͭ͘Έ ͙ͫͭͦͣͦͫͭΈ ͨͪͦ͒ͯͭ͊͟ ͙͙͡ ͎͙ͯͫͯ͡ ͔͋͘ 

͙͔͙ͫͤ͗ͤΎ ͊͟;͔͍ͫͭ͊Σ ͍· ͔͔ͣͦ͗ͭ ͍͔͙ͯ͡;͙ͭΈ ͙ͨͪ͋·͡Έ ͦͭ ͙ͨͪͦ͒͊͗Φ 
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72 

˴͊͗͒͊Ύ ͍ͯͫͦͤ͊͡Ύ ͔͙͙͒ͤͼ͊Σ ͤ͊ ͦͭͦͪ͟·͚ ͍· ͙͔͔ͨͦ͒ͤͣ͊ͭ ͼ͔ͤͯΣ ͔͙ͫ͡ ͍· ͫͦͻͪ͊ͤΎ͔͔ͭ ͊ͭͪ͊ͭ͘· 

ͨͦͫͭͦΎͤͤ·͙ͣΣ ͔ͭ;͔ͭ ͨͪΎͣͦ ͍ ;͙ͫͭͯΌ ͙ͨͪ͋·͡Έ ͍ ͍͙͔͒ ͙ͨͪ͋·͙͡Φ ˴͊͗͒·͚ ͒ͦ͊ͪ͡͡Σ ͤ͊ ͦͭͦͪ͟·͚ ͍· 

͙͔͔ͫͤ͗͊ͭ ͪ͊ͫͻͦ͒·Σ ͔͙ͫ͡ ͍· ͫͦͻͪ͊ͤΎ͔͔ͭ ͙ͨͪͦ͒͊͗ ͙ ͒ͦͻͦ͒· ͨͦͫͭͦΎͤͤ·͙ͣΣ ͔ͭ͊͗͟ ͙͔͒ͭ ͨͪΎͣͦ ͍ ;͙ͫͭͯΌ 

͙ͨͪ͋·͡ΈΦ 

сύ ˿͙ͭͦͣͦͫͭΈ ͙͍͔ͨͪ͡;͔͙ͤΎ ͙͔͍ͤͭͦ͟͡ 

˿ͯͣͣ͊Σ ͦͭͦͪͯ͟Ό ͍· ͒ͦ͗ͤ͡· ͙͊ͨ͊ͭͭ͘͡ΈΣ ;ͭͦ͋· ͙͍͔ͨͪ͡;Έ ͎͊͗͒ͦͦ͟ ͨ͊ͭ͡Ύ΅͔͎ͦ ͙͔ͤͭ͊͟͡Φ ˤ· ͒ͦ͗ͤ͡· 

ͨͦͫͭͦΎͤͤͦ ͙ͫ͊ͭ͟Έ ͍ͭͦͪ;͔͙͔ͫ͟ ͫͨͦͫͦ͋· ͯͯ͡;΄͔͙ͤΎ ͍͊΄͔͚ ͔ͪ͊ͣ͟͡· ͙ ͍͙͔͙ͨͪͦ͒͗ͤΎΣ ;ͭͦ͋· ͍͊ͣ ͋·ͦ͡ 

͔͒΄͔͍͔͡ ͨͦͯͨ͊ͭ͟Έ ͎͊͗͒ͦͦ͟ ͙͔ͤͭ͊͟͡Φ ̏ͭͦ ͔ͣͦ͗ͭ ͫͯ΅͔͍͔ͫͭͤͤͦ ͍͙ͨͦ͡ΎͭΈ ͤ͊ ͙ͨͪ͋·͡Έ ͍͊΄͔͎ͦ ͙͔͋ͤͫ͊͘ ͙ 

͍͔͙ͯ͡;͙ͭΈ ͔͔Φ 

тύ ͍͔͙̂͡;͔͙͔ͤ ͔ͪͺ͔͍ͪ͊ͦ͡ ͙͔͍ͤͭͦ͟͡ 

˴͙͔ͤͭ͡·Σ ͦͭͦͪ͟·͔ ͙ͨͪͻͦ͒Ύͭ ͟ ͍͊ͣ ͨͦ ͔͔ͪͦͣͤ͒͊͟ͼ͙Ύͣ ͍͊΄͙ͻ ͍͒ͦͦ͡Έͤ·ͻ ͙͔͍ͤͭͦ͟͡Φ ˾͊ͪ͊͋ͦͭ͊͘͟ 

͚ͦ͒ͤͦ ͙͙͡ ͔ͤͫͦ͟͡Έ͙͟ͻ ͍͔͔ͨͪͦͪͤͤ·ͻ ͔ͪͺ͔ͪ͊͡Έͤ·ͻ ͙͔ͫͫͭͣ ͒͡Ύ ͍͊΄͔͎ͦ ͙͔͋ͤͫ͊͘ ͔ͣͦ͗ͭ ͦ͊͊ͭ͘͟Έ 

;͔͔͔ͪͣͪͤͦ͘ ͍͙͡Ύ͙͔ͤ ͤ͊ ͍͊΄͙ ͙ͨͪͦ͒͊͗Σ ͙ ͍͊΄ ͙͔͋ͤͫ͘ ͔͋ͯ͒ͭ ͊ͪ͊͋͊ͭ͘·͍͊ͭΈ ͋ͦ͡Έ΄͔ ͔͔͎͒ͤΦ 

уύ ͔͙͔̂ͫͭͪ͊ͤͤ ͎͒ͦͪͦͦͫͭͦΎ΅͙ͻ ͎ͯͫͯ͡ ͙ ͔͙ͣͪͦͨͪΎ͙͚ͭ 

˸͎͙͔ͤͦ ͙͙ͦͣͨ͊ͤ͟ ͍ͻͦ͒Ύͭ ͍ ͙ͪͯͭͤͯ ͙͙͡ ͙ͪͭͣΣ ͔͎ͨͪ͒͊͊͡Ύ ͍͙ͫͦͣ ͙͔ͤͭ͊ͣ͟͡ ͎͒ͦͪͦͦͫͭͦΎ΅͙͔ ͎͙ͯͫͯ͡Σ 

ͦͭ ͦͭͦͪ͟·ͻ ͙ͦͤ ͎ͣͦͯͭ ͔͎ͦ͟͡ ͦͭ͊͊ͭ͘͟ΈͫΎ ͔͋͘ ͔͙ͨͦͭͪ ͍͔͍͔͙ͯ͒ͦͭͦͪͤͤͦͫͭ͡ ͙͔͍ͤͭͦ͟͡Φ 

˽͙͔ͦͫͣͦͭͪͭ ͤ͊ ͔ͤ͋ͦ͡Έ΄͙͔ ͎͙ͯͫͯ͡Σ ͦͭͦͪ͟·͔ ͍· ͔͎͔͔ͨͪ͒͊͊ͭ͡ ͍͙ͫͦͣ ͙͔ͤͭ͊ͣ͟͡Φ 

фύ ͔̂ͣͤΈ΄͙͔ͭ ́ͦ;ͯ͟ ˣ͔ͯ͋͘·ͭͦ;͙ͤͦͫͭΦ 

̏ͭͦ ͙ͦ͟͡;͔͍ͫͭͦ ͍͍ͭͦ͊ͪͦΣ ͦͭͦͪ͟·͔ ͍· ͒ͦ͗ͤ͡· ͍ͨͪͦ͒͊͊ͭΈ ͊͗͒͟·͚ ͔ͣͫΎͼΣ ;ͭͦ͋· ͫͭ͊ͭΈ 

͔͋ͯ͋͘·ͭͦ;ͤ·͙ͣ ͙͙͡ ͤ͊;͊ͭΈ ͨͦͯ͡;͊ͭΈ ͙ͨͪ͋·͡ΈΦ 

ˤ· ͙ͫͨͦ͡Έ͔͔ͯͭ͘ Ήͭͯ ͭͦ;ͯ͟ ͔͋ͯ͋͘·ͭͦ;͙ͤͦͫͭ ͒͡Ύ ͦͼ͔͙ͤ͟ ͔ͨͦͭͤͼ͙͊͡Έ͚ͤͦ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͡Ό͚͋ͦ 

͔ͪ͊ͣ͟͡· ͙͙͡ ͡Ό͋·ͻ ͎͙͒ͪͯͻ ͪ͊ͫͻ͍ͦ͒ͦΣ ͦͭͦͪ͟·͔ ͍· ͔͔͔ͤͫͭ ͒͡Ύ ͍͔͙ͯ͡;͔͙ͤΎ ͨͪͦ͒͊͗Φ ˶Ό͋·͔ ͪ͊ͫͻͦ͒·Σ 

͍͔ͤ͊ͨͪ͊ͤͤ͡·͔ ͤ͊ ͍͔͙ͯ͡;͔͙͔ͤ ͙ͨͪ͋·͙͡Σ ͔͔ͫ͒ͯͭ͡ ͙͍ͪ͊ͫͫͣ͊ͭͪ͊ͭΈ ͊͟͟ ͙͍͔͙ͤͫͭͼ͙͙ ͫ ͙͔͚ͦ͗͒͊ͣͦ ͚ͤͦͪͣͦ 

͙ͨͪ͋·͙͡Σ ͔͍ͨͪ·΄͊Ό΅͔͚ ͊ͭͪ͊ͭ͘·Φ 

млύ ˽͙͙͔ͦ͒ͤͣͭ ͔̇ͤ·Φ 

ˤͦ ͎͙ͣͤͦͻ ͙ͫͭͯ͊ͼ͙Ύͻ ͍· ͔͔ͣͦ͗ͭ ͨͦ͒ͤΎͭΈ ͼ͔ͤ· ͤ͊ р ͙͙͡ мл ͨͪͦͼ͔͍ͤͭͦΣ ͔ͤ ͙ͫͨ·ͭ·͍͊Ύ 

͙͍͔͙ͫͦͨͪͦͭͤ͡Ύ ͪ·ͤ͊͟Φ ˩͙ͫ͡ ͍͊΄͙ ͨͪͦ͒ͯͭ͟· ͙ ͎͙ͯͫͯ͡ ͻͦͪͦ΄͔͎ͦ ͊͟;͔͍ͫͭ͊Σ ͊ ͍͊΄͙ ͙͙ͫͦͭͪͯ͒ͤ͟ 
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COMMERCIAL FARMING: CHARACTERISTICS, ADVANTAGES, TYPES AND EXAMPLES 

 

Abstract 

This paper discusses the issue of features of the development of technologies in agriculture and their 

impact on the development of the country's economy. A cross and comparative analysis of the influence of 

various factors on the development of agriculture has been carried out. Recommendations for the 

implementation of developments are given. 
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͔͔͍ͨͪ͒ͦ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͙ ͦͨ·ͭ͊Φ ˽ͦͫͦ͟͡Έͯ͟ ͙ͨͪ͊ͭ͊͟͟ ͔͔ͭͪ͋ͯͭ ͋ͦ͡Έ΄͙ͻ ͙͍͔͙ͤͫͭͼ͙͚Σ ͔͔ͨͪ͗͒ ;͔ͣ ͦͤ͊ 

͔͋ͯ͒ͭ ͊ͨͯ͘΅͔ͤ͊Σ ͔͍͔ͫ͒ͦ͊ͭ͡͡ΈͤͦΣ ͔͍͔ͨͦ͒ͪ͊ͯͣ͊ͭͫ͘ΎΣ ;ͭͦ ͒͡Ύ ͔͔ ͊ͨͯͫ͊͘͟ ͙ ͪ͊͋ͦͭ· ͔͔ͭͪ͋ͯͭͫΎ ͎ͣͤͦͦ 

͙͊ͨͭ͊͊͟͡Φ 

˴͙͊ͨͭ͊͡ ͙ͫͨͦ͡Έ͔ͯͭͫ͘Ύ ͒͡Ύ ͙ͨͦͯͨ͟͟ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ ͔͙͍ͣ͊ͭͪ͊ͦ͡Σ ͙ͭ͊͟ͻ ͊͟͟ ͔ͫ͊͗ͤͼ· ͙͙͡ 

͔͔ͫͣͤ͊Σ ͔͙ͯ͒ͦ͋ͪͤΎ ͙ ͔͙ͨͫͭͼ͙͒·Σ ͍͙͔ͦ͋ͦͪͯ͒ͦ͊ͤΣ ͫ͊ͣ͊ ͺ͔ͪͣ͊Σ ͊ ͔ͭ͊͗͟ ͒͡Ύ ͦͨ͊ͭ͡· ͔͔ͨͦͤͫͤͤ·ͻ 

ͪ͊ͫͻ͍ͦ͒ͦΣ ͙ͭ͊͟ͻ ͊͟͟ ͫ;͔ͭ͊ ͊͘ ͍ͦ͒ͯ ͙ Ή͔͙ͭͪ͟͡;͔͍ͫͭͦΣ ͊ ͔ͭ͊͗͟ ͒͡Ύ ͦͨ͊ͭ͡· ͭͪͯ͒͊ ͙ Ή͔͙ͫͨͪͭ͘͟·Φ 

ˤ ͙͔ͨͪ͊ͭ͟͟ ͔ͦͣͣͪ͟;͔͎ͫͦͦ͟ ͔͔͔͙ͣ͒͘͡͡Ύ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͍·͙͔ͫͦ͟ ͒ͦ͘· ͍͔͔ͫͦͪͣͤͤ·ͻ ͔͙͍ͣ͊ͭͪ͊ͦ͡ ͙ 

͍·͚ͫͦͦͯͪͦ͗͊ͤ͟·ͻ ͍ͫͦͪͭͦ ͔ͫͣΎͤΣ ͻ͙͙ͣ;͔͙ͫ͟ͻ ͔͙͚ͯ͒ͦ͋ͪͤΣ ͔͙ͨͫͭͼ͙͍͒ͦΣ ͎͔͙ͪ͋ͼ͙͍͒ͦ ͙ ͙͔͙ͤͫͭ͟ͼ͙͍͒ͦΦ ̏ͭͦ 

͔͔͒͊ͭͫ͡Ύ ͒͡Ύ ͍͔͙ͯ͡;͔͙ͤΎ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘Σ ͤͦ ͙͔͔ͣͭ ͎ͨ͊ͯ͋ͤ·͔ ͔͍͙ͨͦͫ͒ͫͭ͡Ύ ͒͡Ύ Ή͎͙ͦͦ͟͡;͔͚ͫͦ͟ 

͚ͯͫͭͦ;͙͍͙ͦͫͭΦ 

ˤ ͙ͦͭ͡;͙͔ ͦͭ ͎͙͒ͪͯͻ ͺͦͪͣ ͔ͫ͡Έ͎ͫͦͦ͟ ͻͦ͘Ύ͚͍ͫͭ͊Σ ͎͔͒ ͡Ό͙͒ ͙͊ͤͣ͊͘ΌͭͫΎ ͔ͫ͡Έ͙ͫͣ͟ ͻͦ͘Ύ͚͍ͫͭͦͣ ͒͡Ύ 
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͍͔͎ͫͦ͋ͫͭͤͤͦͦ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘ΎΣ ͔ͦͣͣͪ͟;͔͔ͫͦ͟ ͔͔͔͙͔ͣ͒͘͡͡ ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ͭͦ͡Έͦ͟ ͒͡Ύ ͙ͨͪͦ͒͊͗Φ ˤ 

ͪ͊ͣ͊͟ͻ ͔ͦͣͣͪ͟;͔͎ͫͦͦ͟ ͔ͫ͡Έ͎ͫͦͦ͟ ͻͦ͘Ύ͚͍ͫͭ͊ ͭ·ͫΎ;͙ ͍͊ͪͦ͟ ͙ͭ͊͟ͻ ͍ͨͪͦ͒ͯͭͦ͟Σ ͊͟͟ ͨͪͦͫͦΣ ͊͊ͦ͟͟Σ ͋͊ͤ͊ͤ·Σ 

͙ͪͫΣ ͫ͊ͻ͊ͪͤ·͚ ͙ͭͪͦͫͭͤ͟Σ ;͚͊ ͙ ͎͙͔͒ͪͯ ͨͪͦ͒ͯͭ͟·Σ ͙ͫͦ͋ͪ͊ΌͭͫΎ ͙ ͨͪͦ͒͊ΌͭͫΎΣ ͍ ͍ͦͫͤͦͤͦͣΣ ͤ͊ Ήͫͨͦͪͭ͟ ͍ 

͎͙͔͒ͪͯ ͫͭͪ͊ͤ·Φ 

˽ͦͫͦ͟͡Έͯ͟ ͔ͦͣͣͪ͟;͔͔ͫͦ͟ ͔ͫ͡Έ͔ͫͦ͟ ͻͦ͘Ύ͚͍ͫͭͦ ͔ͣͦ͗ͭ ͍͟͡Ό;͊ͭΈ ͙ͪ͊͘͡;ͤ·͔ ͔ͣͭͦ͒· ͍͔͔͙͒ͤΎ 

͔ͫ͡Έ͎ͫͦͦ͟ ͻͦ͘Ύ͚͍ͫͭ͊ ͍ ͔͔ͨͪ͒͊͡ͻ ͎ͦ͒ͤͦͦ ͙ ͎ͭͦͦ ͔͗ ͯ;͊ͫͭ͊͟ ͔͙ͣ͘͡ ͙͙͡ ͔͎͙ͪͦͤ͊Σ ͦͤͦ ͍ ͍ͦͫͤͦͤͦͣ ͍͟͡Ό;͔͊ͭ 

ͪͯͨͤͦͣ͊ͫ͟΄͔ͭ͊͋ͤͦ ͍·ͪ͊΅͙͍͙͔͊ͤ ͎ͦ͒ͤͦͦ ͙ͭͨ͊ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ ͔͍ͣͭͦ͒ͦΣ ͙ͭ͊͟ͻ ͊͟͟ ͍͙͊͊ͨͦͤ͊͟͟Σ 

͍·ͪ͊΅͙͍͙͔͊ͤ ͎͍ͦΎ͙͒ͤ·Σ ͣͦͦ͡;͔ͤͦ ͙͍͍͍͗ͦͭͤͦͦ͒ͫͭͦΣ ͙ͨͭͼ͔͍͍ͦ͒ͫͭͦΣ ͍·ͪ͊΅͙͍͙͔͊ͤ ͦ͟ͺ͔Σ ͍·ͪ͊΅͙͍͙͔͊ͤ 

ͫ͊ͻ͎͊ͪͤͦͦ ͙ͭͪͦͫͭͤ͊͟Σ ͔ͫͨͼ͙͙͙͍͊ͪͦ͊ͤͤ͘͡·͔ ͺ͍ͪͯͭͦ͟·͔ ͨ͊ͤͭ͊͡ͼ͙͙Σ ͍·ͪ͊΅͙͍͙͔͊ͤ ͼ͍͔͍ͭͦ ͙ 

͍·ͪ͊΅͙͍͙͔͊ͤ ;͊Ύ ͫ ͔͙ͪ͒ ͎͙ͣͤͦͻ ͎͙͒ͪͯͻ ͍ ͦ͒ͤͦͣ ͔͎͙͔ͪͦͤ ͙͙͡ ͤ͊ ͋ͦ͡Έ΄ͦͣ ͯ;͔͊ͫͭ͟ ͔͙ͣ͘͡Φ 

˴͔ͦͣͣͪ;͔͔ͫͦ͟ ͔ͫ͡Έ͔ͫͦ͟ ͻͦ͘Ύ͚͍ͫͭͦ Ύ͍͡Ύ͔ͭͫΎ ͙ͯͤ͊͟͡Έͤ·ͣΣ ͨͦͫͦ͟͡Έͯ͟ ͺ͔͔ͪͣͪ· ͎ͣͦͯͭ ͦͪͦ΄͊ͭΈ 

͔ͣ͘͡Ό ͙͙͡ ͔͙͍ͨͦ͒͒ͪ͗͊ͭΈ ͪ͊͋ͦͭͯ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ ͙͔ͫͫͭͣ ͎ͪͯ͟͡·͚ ͎ͦ͒Φ ˻͙ͤ ͔ͤ ͎ͨͦ͊͊͡ΌͭͫΎ ͤ͊ 

͙͒ͦ͗͒ ͙͙͡ ͔͔͍͔ͫͭͫͭͤͤ·͔ ͔ͪͫͯͪͫ·Σ ͊͟͟ Ήͭͦ ͔͒͊͡Όͭ ͦ͋·;ͤ·͔ ͺ͔͔ͪͣͪ·Σ ͨͦͫͦ͟͡Έͯ͟ ͯ ͙ͤͻ ͔ͫͭΈ ͔͔͍ͨͪ͒ͦ·͔ 

͔ͭͻ͎͙͙ͤͦͦ͡Σ ͣ͊΄͙ͤ· ͙ ͙͍͔ͫͯͫͫͭͤͤ͟·͔ ͙͙͔͙ͯͫͭ͡͡ ͪͦͫͭ͊Σ ;ͭͦ͋· ͍·ͪ͊΅͙͍͊ͭΈ ͚ͯͪͦ͗͊ ͙͙͡ ͙͍͗ͦͭͤ·ͻΦ 

͙́ͨ· ͔ͦͣͣͪ͟;͔͎ͫͦͦ͟ ͔͔͔͙ͣ͒͘͡͡Ύ 

мΦ ˸ͦͦ͡;͔ͤͦ ͙͍͍͍͗ͦͭͤͦͦ͒ͫͭͦ 

˴͊͟ ͔͔ͫ͒ͯͭ͡ ͙͘ ͍͙ͤ͊͊ͤ͘ΎΣ Ήͭͦ ͔ͦͣͣͪ͟;͔͔ͫͦ͟ ͍·ͪ͊΅͙͍͙͔͊ͤ ͣͦͦ͊͟͡ ͙ ͣͦͦ͡;ͤ·ͻ ͍ͨͪͦ͒ͯͭͦ͟Φ ͙́͊ͣ͟ 

ͦ͋ͪ͊ͦͣ͘Σ ͺ͔ͪͣ· ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͙ͫ͟͡Ό;͙͔ͭ͡Έͤͦ ͒͡Ύ ͍·ͪ͊΅͙͍͙͊ͤΎ ͎ͪͯͨͤͦͦ͟ ͎͎ͪͦ͊ͭͦͦ ͫͦͭ͊͟Σ ͙͘ ͎ͦͭͦͪͦͦ͟ 

͙͍ͨͪͦͦ͒͘Ύͭ ͣͦͦͦ͟͡Σ ͙ͫͨͦ͡Έ͔͔ͯͣͦ͘ ͒͡Ύ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ ͎͙͒ͪͯͻ ͣͦͦ͡;ͤ·ͻ ͍ͨͪͦ͒ͯͭͦ͟Φ 

нΦ ˭͔͍͔ͪͤͦͦ ͻͦ͘Ύ͚͍ͫͭͦ 

˽͙ͪ Ήͭͦͣ ͙͔ͭͨ ͔ͦͣͣͪ͟;͔͎ͫͦͦ͟ ͔͔͔͙ͣ͒͘͡͡Ύ ͙͔ͭ͊͟ ͔ͪͤ͊͘Σ ͊͟͟ ͯͯͪͯ͊͘͟͟Σ Ύ;͔ͣͤΈ ͙ ͨ΄͔͙ͤͼ͊Σ 

͍·ͪ͊΅͙͍͊ΌͭͫΎ ͒͡Ύ ͔͔͙ͨͦͭͪ͋ͤ͡Ύ ͡Ό͒Έ͙ͣ ͙ Ήͫͨͦͪͭ͊͟Φ ˭͔͍͔ͪͤͦͦ ͻͦ͘Ύ͚͍ͫͭͦ ͍·͔ͫͦͦͣ͟ͻ͙͙͍͊ͤͪͦ͊ͤͦ͘ ͙ 

͔͔ͭͪ͋ͯͭ ͒ͦͫͭ͊ͭͦ;͎ͤͦͦ ͙ͦ͟͡;͔͍ͫͭ͊ ͔͙ͣ͘͡Σ ͔ͭͻ͙͙ͤ͟Σ ͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎ ͙ ͺ͔͔͍ͪͣͪͦΦ ˿͔͡Έ͔ͫͦ͟ ͻͦ͘Ύ͚͍ͫͭͦ 

͍͔͔͒ͭͫΎ ͤ͊ ͦͭͪ͟·ͭͦͣ ͍ͦ͒ͯ͘ͻ͔ ͙ ͙ͤͦͫͭ ͔ͫͦͤͤ͘·͚ ͻ͔͊ͪ͊ͭͪ͟Σ ͊ Ήͭͦ ͦͤ͊͘;͔͊ͭΣ ;ͭͦ ͺ͔͔ͪͣͪ· ͦ;͔ͤΈ ͊ͤ͘Ύͭ· ͍ 

͔ͫͦͤ͘ ͙ͨͦͫ͊͒͟ ͙ ͫ͋ͦͪ͊ ͯͪͦ͗͊ΎΦ 

оΦ ˾͍͔͔͙͔͊͒ͤ͘ ͫͦͭ͊͟ 

̏ͭͦ ͍·ͪ͊΅͙͍͙͔͊ͤ ͫͦͭ͊͟ ͒͡Ύ ͨͦͯ͡;͔͙ͤΎ ͣΎ͚ͫͤͦ ͨͪͦ͒ͯ͟ͼ͙͙Φ ˹͙͔͔͊͋ͦ͡ ;͊ͫͭͦ ͍·ͪ͊΅͙͍͔͊ͣ·͙ͣ 

͙͍͗ͦͭͤ·͙ͣ Ύ͍͡ΎΌͭͫΎ ͪͯͨͤ͟·͚ ͎ͪͦ͊ͭ·͚ ͫͦͭ͟ ͙ ͍ͦͼ·Σ ͻͦͭΎ ͍· ͔ͭ͊͗͟ ͔͔ͣͦ͗ͭ ͍͔͙ͫͭͪͭͭΈ ͍͙͔͚ͫͤ ͙ ͯͪ͟Σ 

͍·ͪ͊΅͙͍͔͊ͣ·ͻ ͍ ͋ͦ͡Έ΄͙ͻ ͙ͦ͟͡;͔͍ͫͭ͊ͻΦ 

пΦ ˿͔͙͔͔ͪ͒ͣͤͦͣͦͪͫͦ͘͟ ͔ͫ͡Έ͔ͫͦ͟ ͻͦ͘Ύ͚͍ͫͭͦ 

̏ͭͦ ͙ͭͨ ͔ͦͣͣͪ͟;͔͎ͫͦͦ͟ ͔͔͔͙ͣ͒͘͡͡ΎΣ ͍ ͍ͦͫͤͦͤͦͣ ͙͔ͨͪ͊ͭͯͣ͟͟·͚ ͍ ͫͭͪ͊ͤ͊ͻ ˿͔͙͔ͪ͒ͣͤͦͣͦͪ͘ΈΎΦ 

˴͙ͣ͊ͭ͡ ͍ ͙ͭ͊͟ͻ ͚ͪ͊ͦͤ͊ͻ ͙͔͒͊͡Έͤͦ ͨͦ͒ͻ͙ͦ͒ͭ ͒͡Ύ ͍·ͪ͊΅͙͍͙͊ͤΎ ͔͔͔ͦͨͪ͒ͤͤ͡·ͻ ͯ͟͡ΈͭͯͪΣ ͙ͭ͊͟ͻ ͊͟͟ 

͍͙͎ͤͦͪ͊͒Σ ͙͙ͤ͗ͪΣ ͺ͙͙͙ͤ͟ ͙ ͙͍͙ͦ͟͡Φ ˴͔ͪͦͣ ͎ͭͦͦΣ ͙ͣ͊ͭ͟͡ ͔͙͍͔ͨͦ͒͒ͪ͗͊ͭ ͍͍ͫ͊͒ͦͦ͒ͫͭͦΣ ͔͔ͨͪͪ͊͋ͦͭͯ͟ 

͍ͦͦ΅͔͚ ͙ ͼ͍͔͍ͭͦ ͔͙ͫͪ͒ ͎͙͒ͪͯͻ ͯ͟͡ΈͭͯͪΦ 

рΦ ˿͔ͣ΄͔͊ͤͤͦ ͔͙͔͍͍ͪ͊ͫͭͤͦ͒ͫͭͦ ͙ ͙͍͍͍͗ͦͭͤͦͦ͒ͫͭͦ 

ˤ ͙͍͔͔ͨͪ͒ͤͤ·ͻ ͍·΄͔ ͙ͭͨ͊ͻ ͍·ͪ͊΅͙͍͔͊ͭͫΎ ͦ͒ͤ͊ ͔͙͍͔͒ͤͫͭͤͤ͊Ύ ͯ͟͡Έͭͯͪ͊ ͙͙͡ ͒ͦͣ͊΄͙͚ͤ ͫͦͭ͟Φ 

˻͒ͤ͊ͦ͟ ͍ Ήͭͦͣ ͙͔ͭͨ ͔ͦͣͣͪ͟;͔͎ͫͦͦ͟ ͔͔͔͙ͣ͒͘͡͡Ύ ͙ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·͔ ͯ͟͡Έͭͯͪ·Σ ͙ ͒ͦͣ͊΄͙͚ͤ ͫͦͭ͟ 

͍·ͪ͊΅͙͍͊ΌͭͫΎ ͤ͊ ͦ͒ͤͦͣ ͙ ͭͦͣ ͔͗ ͯ;͔͊ͫͭ͟ ͔͙ͣ͘͡Φ 

сΦ ˴͔ͦͣͣͪ;͔͔ͫͦ͟ ͍͍ͫ͊͒ͦͦ͒ͫͭͦ ͙ ͍͍ͫ͊͒ͦͦ͒ͫͭͦ ό͎͙ͦͦͪͦ͒ͤ;͔͍ͫͭͦύ 

ˤ ͎͙ͦͦͪͦ͒ͤ;͔͍͔ͫͭ ͍·ͪ͊΅͙͍͊Όͭ ͯ͟͡Έͭͯͪ·Σ ͨͦ͡Έͯ͘Ό΅͙͔ͫΎ ͍·͙ͫͦͣ͟ ͫͨͪͦͫͦͣΦ ˴ ͙ͤͣ ͦͭͤͦͫΎͭͫΎ 

Ύ͙͋ͦ͟͡Σ ͫ͊͊ͭ͡Σ ͍͙΄ͤΎ ͙ ͫͨ͊ͪ͗͊Φ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·: 

1. ˣͪΎ͙ͤͫ͟ͻΣ ˿Φ˽Φ ͙̏ͦͤͦͣ͊͟͟ ͔ͫ͡Έ͎ͫͦͦ͟ ͻͦ͘Ύ͚͍ͫͭ͊ κ ˿Φ˽Φ ˣͪΎ͙ͤͫ͟ͻΦ ς ˸ ΦΥ ˢ͎͙ͪͦͨͪͦͣ͒͊ͭ͘Σ нлмтΦ ς онс ͫΦ 
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2. ˣ͔ͯͫ͡Σ ˮΦ˽Φ ͙̏ͦͤͦͣ͊͟͟ ͔ͫ͡Έ͎ͫͦͦ͟ ͻͦ͘Ύ͚͍ͫͭ͊Υ ͯ;͔͔͋ͤͦ ͙͔ͨͦͫͦ͋ κ ˮΦ ˽Φ ˣ͔ͯͫ͡Σ ˽Φ ˮΦ ˸͙͊͡ͻ͍͙ͭ͊ͪͦ;Φ ς 

˸͙ͤͫ͟Υ ˾͔͙͙͚ͫͨͯ͋͊ͤͫ͟͟͡ ͙͙ͤͫͭͭͯͭ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͎ͤͦͦ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΣ нлмуΦ ς ппт ͫΦ 

3. ˨ͦ͋ͪ·͙ͤͤΣ ˤΦˢΦ ˢͭͯ͊͟͡Έͤ·͔ ͔ͨͪͦ͋ͣ͡· Ή͙͙ͦͤͦͣ͟͟ ˢ˽˴Φ ̂;Φ ͙͔ͨͦͫͦ͋ κ ˤΦˢΦ ˨ͦ͋ͪ·͙ͤͤΦ ς ˸ΦΥ 

ˮ͔͒͊ͭ͘͡Έ͍ͫͭͦ ˸˿̆ˢΣ нлмрΦ ς нул ͫΦ 
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Abstract 

This paper discusses the issue of features of the development of technologies in agriculture and their 

impact on the development of the country's economy. A cross and comparative analysis of the influence of 

various factors on the development of agriculture has been carried out. Recommendations for the 

implementation of developments are given. 
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SMART FARMING: TECHNOLOGIES AND BENEFITS FOR AGRICULTURE 

 

Abstract 

This paper discusses the issue of features of the development of technologies in agriculture and their 

impact on the development of the country's economy. A cross and comparative analysis of the influence of 

various factors on the development of agriculture has been carried out. Recommendations for the 

implementation of developments are given. 
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͔͔ͪͤͭ͊͋͡Έͤ·ͣΦ 

˿͔͚;͊ͫ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͔͔͍ͨͪ͒ͦ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͍ ͔ͫ͡Έͫͦͣ͟ ͻͦ͘Ύ͚͍͔ͫͭ ͊͟͟ ͙͎ͤͦ͒͊͟ ͊ͭͯ͊͟͡ΈͤͦΦ ˽ͦ 

͎ͨͪͦͤͦ͊ͣ͘ ͔͔͙͔ͤ͊ͫͤ͡ ˭͔͙ͣ͡ ͍·͔ͪ͊ͫͭͭ ͤ͊ оп҈ ͟ нлрл ͎ͦ͒ͯΦ ̏ͭͦ ͔͔ͭͪ͋ͯͭ ͍ͨͦ·΄͔͙ͤΎ ͚͙ͯͪͦ͗͊ͤͦͫͭ ͙ 

͙͙ͦͨͭͣ͊͘ͼ͙͙ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͙ͨͪͪͦ͒ͤ·ͻ ͔͍ͪͫͯͪͫͦΦ ˮ͔͔͙͔ͣͤͤ͘ ͙ͣ͊ͭ͊͟͡ ͎ͯͫͯͯ͋͡Ύ͔ͭ ͙ͫͭͯ͊ͼ͙ΌΦ ˤ͔ͫ Ήͭͦ 

͔͔͒͊ͭ͡ ͔ͤͦ͋ͻ͙ͦ͒ͣ·ͣ ͍͔͔͙͔ͤ͒ͪͤ Ήͺͺ͔͙͍ͭͤ͟·ͻ ͔͍ͣͭͦ͒ͦ ͍ ͪ͊͋ͦͭͯΦ ˿͔͎ͦ͒ͤΎ΄͙͔ͤ ͍ͨͦͫͭ͊΅͙͙͟ ͎ͯͫͯ͡ ͙ 

͔ͭͻ͎͙͚ͤͦͦ͡ ͔͎ͨͪ͒͊͊͡Όͭ ͙͍͙͔ͨͪͦͦ͒ͭ͘͡Ύͣ ͒ͦͫͭͯͨ ͟ ͙͔ͤͫͭͪͯͣͤͭ͊ͣ ͙ ͔ͣͭͦ͒͊ͣ ͙͙ͦͨͭͣ͊͘ͼ͙͙ ͍͋ͯ͊͟͡Έͤͦ 

͎͊͗͒ͦͦ͟ Ήͭ͊ͨ͊ ͙ͻ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΣ ͦͭ ͤ͊͋͡Ό͔͙͒ͤΎ ͊͘ ͨͦ͡Ύ͙ͣ ͙ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͍͒ͪͦͤͦ ͒͡Ύ ͍͙͒ͦͫͭ͊͟ 

͔͙ͨͫͭͼ͙͍͒ͦ ͒ͦ ͙ͫͦ͒͊ͤ͘Ύ ͙͔͒͊͡Έ͎ͤͦͦ ͙ͣ͊ͭ͊͟͡ ͍ ͔͙ͭͨ͡ͼ͊ͻ ͙ ͫ͋ͦͪ͊ ͯͪͦ͗͊ΎΦ 

͔́ͻ͙ͤ;͔͙͚ͫ͟ ͨͪͦͪ·͍Σ ͦͭͦͪ͟·͚ ͔͔͙͍͔ͨͪ͗͊ͭ ͎͊ͪ͊ͪͤ·͚ ͔ͫͭͦͪ͟ ͍ ͔͙͔ͨͦͫ͒ͤ͡ ͎ͦ͒·Σ ͔ͣͦ͗ͭ ͔ͦͪͤͤ͟·ͣ 

ͦ͋ͪ͊ͦͣ͘ ͙͔͙ͣͤͭ͘Έ ͺͦͪͣ͊ͭ ͪ͊͋ͦͭ· ͊͟͟ ͔͙ͣ͟͡ͻ ͺ͔͔͙ͪͣͪͫ͟ͻ ͻͦ͘Ύ͚͍ͫͭΣ ͭ͊͟ ͙ ͪͯͨͤ͟·ͻ ͔͙ͨͪ͒ͨͪΎ͙͚ͭΦ 

ˤ͔͔͙͔ͤ͒ͪͤ ͍͔͔ͫͦͪͣͤͤ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͔͔͔͙ͣ͒͘͡͡Ύ ͙ͨͪͦͫͻ͙ͦ͒ͭ ͙͙ͭ͊ͣ͟ ͔͙͔ͫͭͪͣͭ͡Έͤ·͙ͣ ͔͙ͭͣͨ͊ͣΣ ;ͭͦ 

͙ͦͤ ͍ͫͭ͊ͤͦΎͭͫΎ ͒ͦͫͭͯͨͤ·͙ͣ ͔ͤ ͭͦ͡Έͦ͟ ͍ ͍͙ͪ͊ͭ͘·ͻΣ ͤͦ ͙ ͍ ͍͙͍ͪ͊͊͘Ό΅͙ͻͫΎ ͔͎͙ͪͦͤ͊ͻΦ 

́͊͟ ͔͗Σ ͊͟͟ ͼ͙ͺ͍ͪͦ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡ ͯͨͪͦ΅͊Όͭ ͎͙͔ͣͤͦ ͊͒͊͘;͙ ͍ ͦͺ͙͔ͫΣ ͙ͦͤ ͎ͣͦͯͭ ͤ͊͘;͙͔ͭ͡Έͤͦ 

ͯͯ͡;΄͙ͭΈ ͪ͊͋ͦͭͯ ͍ ͔͍ͨͦ͡·ͻ ͍͙ͯͫͦ͡ΎͻΦ ˤ ͼ͔ͦͣ͡Σ ͔ͯͣͤͦ ͔͔͔͙͔ͣ͒͘͡͡ ͔͒͊ͭ ͙͍͙͔ͨͪͦͦ͒ͭ͘͡Ύͣ ͔ͫ͒ͯ͡Ό΅͙͔ 

͔͙ͨͪͣͯ΅͔͍ͫͭ͊Υ 

- ͯ ͔͙͔ͫͦͪͤ͟ ͫ͋ͦͪ͊ ͙ ͙ͦ͋ͪ͊͋ͦͭ͟ ͒͊ͤͤ·ͻΤ 

- ͨ ͍ͦ·΄͔͙͔ͤ ͭͦ;͙ͤͦͫͭ ͙ ͍ͯͪͦͤΎ ͭͦ;͙ͤͦͫͭΤ 

- ͨ ͍ͦ·΄͔͙͔ͤ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘Τ 

- ͫ ͙͔͙͔ͤ͗ͤ ͙͍͍͔ͨͪͦͦ͒ͫͭͤͤ͘·ͻ ͊ͭͪ͊ͭ͘Τ 

- ͫ ͙͔͙͔ͤ͗ͤ ͔͙ͨͦͭͪ͋ͤͦͫͭ ͍ ͪͯ;ͤͦͣ ͔ͭͪͯ͒Τ 

- ͨ ͍ͦ·΄͔͙͔ͤ ͚͙ͯͪͦ͗͊ͤͦͫͭ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ ͯ͟͡ΈͭͯͪΤ 

- ͣ ͙͙͙ͤͣ͊͘ͼ͙Ύ ͔ͫͭͪͫͫ͊ ͍͙͔ͦ͒ͭ͡ΎΤ 

- ͯ ͨͪͦ΅͔͙͔ͤ ͎͙͍͙ͨͪͦͤͦͪͦ͊ͤ͘Ύ ͙͍ͪͫͦ͟Τ 

- ͦ ͙͙ͨͭͣ͊͘ͼ͙Ύ ͙͙͊ͨͫ͘ ͊͒͊͘; ͙ ͦͭ;͔͙ͭͤͦͫͭΤ 

- ͨ ͍ͦ·΄͔͙͔ͤ ͚ͯͫͭͦ;͙͍͙ͦͫͭΦ 

˾͙͙͍ͦ͋ͦͭͪͦ͊ͤͤ͘·͔ ͙͔ͫͫͭͣ·Σ ͒ͪͦͤ·Σ ͙ͣͦ͋͡Έͤ·͔ ͙͔͙ͨͪͦ͗ͤ͡ΎΣ ͙͊ͤ͊͘͡ ͙͍ͫͨͯͭͤͦ͟·ͻ ͙͍ͫͤͣͦ͟ ͙ 

͎͙͔͒ͪͯ ͍͔͔ͫͦͪͣͤͤ·͔ ͔ͣͭͦ͒· ͎ͯͣͤͦͦ ͔͔͔͙ͣ͒͘͡͡Ύ ͎ͣͦͯͭ ͋·ͭΈ Ήͺͺ͔͙͍ͭͤ͟· ͔ͤ ͭͦ͡Έͦ͟ ͔͔͍͔ͤͨͦͫͪ͒ͫͭͤͤͦ 

͒͡Ύ ͺ͔͔͍ͪͣͪͦΦ ˻͙ͤ ͎ͣͦͯͭ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘ΈͫΎ ͫͭͪ͊ͻ͍ͦ·͙ͣ ͎͔͙͊ͤͭ͊ͣΣ ͍ͨͦͫͭ͊΅͙͙͊ͣ͟ ͔͍ͪͫͯͪͫͦΣ 

ͺ͙͍ͤ͊ͤͫͦ·͙ͣ ͯ;͔͔͙ͪ͗͒ͤΎ͙ͣΣ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·͙ͣ ͔͙͍͙ͦͦͨͪ͊ͭ͊ͣ͟ ͙ ͭ͊͟ ͔͔͒͊͡Φ 

͔́ͻ͎͙͙ͤͦͦ͡ ͎ͯͣͤͦͦ ͔͔͔͙ͣ͒͘͡͡Ύ 

͔͙́ͪͣͤ ζ͔ͯͣͤͦ ͔͔͔͙͔ͣ͒͘͡͡η ͒ͦͫͭ͊ͭͦ;ͤͦ ΄͙ͪͦ͟ ͙ ͍͟͡Ό;͔͊ͭ ͍ ͔ͫ͋Ύ ͙ͪ͊͘͡;ͤ·͔ ͙͔ͤͫͭͪͯͣͤͭ· ͙ 

͔ͭͻ͎͙͙ͤͦͦ͡ ͒͡Ύ ͙͙ͦͨͭͣ͊͘ͼ͙͙ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔͚ͫͭͤͤͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΦ ˿͔͙ͪ͒ ͙͔͔ͤ͊͋ͦ͡ Ήͺͺ͔͙͍ͭͤ͟·ͻ ͙ 

ͯ͒ͦ͋ͤ·ͻ ͙͔͍ͤͫͭͪͯͣͤͭͦ ͎ͯͣͤͦͦ ͔͔͔͙ͣ͒͘͡͡Ύ ͣͦ͗ͤͦ ͍·͔͙͒ͭ͡Έ ͔ͫ͒ͯ͡Ό΅͙͔Υ 

˸͊΄͙͔ͤͤͦ ͦ͋ͯ;͔͙͔ͤΦ ͔́ͻ͎͙͙ͤͦͦ͡ ͫ͊ͣͦͦ͋ͯ;͔͙ͤΎ ͒͊Όͭ ͍͊ͣ ͍ͦͣͦ͗ͤͦͫͭ͘Έ ͎͙͍ͨͪͦͤͦͪͦ͊ͭ͘Έ 

͙͔͔͙ͣͤͤ͘Ύ ͙ͣ͊ͭ͊͟͡Σ ͔͍ͨ͊ͪ͊ͣͭͪͦ ͨͦ;͍· ͙ ͍ͦ͒·Σ ͔͙͔ͫͦ͒ͪ͗͊ͤ ͎͔ͯͪͦ͒͊͡Σ ͔͙͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤ ͔͔͚͋ͦͤ͘͡ ͙ 

͍͔͙͔͔͚ͪ͒ͭ͡ ͙ ͎͔ͣͤͦͦ ͎͔͒ͪͯͦ. 

˨͊ͭ;͙͙͟ ͎ͯͣͤͦͦ ͔͔͔͙ͣ͒͘͡͡ΎΦ ͍͍͙͔̉ͯͫͭͭ͡Έͤ·͔ ͒͊ͭ;͙͙͟ ͎ͨͦͣͦ͊Όͭ ͎͙͊ͪ͊ͪΎͣ ͔͙͍ͦͭͫ͗͊ͭ͡Έ 

͔͚ͣ͊͡΄͙͔ ͙͔͔͙ͣͤͤ͘Ύ ͫͦͫͭͦΎ͙ͤΎ ͦͪͯ͗͊͟Ό΅͔͚ ͔ͫͪ͒· ͙ ͔͚ͨͦ͡ ͍ ͔͙͔ͪ͗ͣ ͔ͪ͊͡Έ͎ͤͦͦ ͍͔͔͙ͪͣͤΦ 

˨ͪͦͤ· ͙ ͙͙ͫͨͯͭͤ͟ ͫ ͔͙͊ͣͪ͊ͣ͟Φ ˿ ͙ͻ ͨͦͣͦ΅ΈΌ ͙͍͙͔͙ͨͪͦͦ͒ͭ͘͡ ͎ͣͦͯͭ ͍ͫͦ͒͊͊ͭ͘Έ ͔͎ͪͯ͡Ύͪͤͦ 
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͍ͦ͋ͤͦ͡Ύ͔ͣ·͔ ͊ͪͭ͟· ͙ ͔ͯ͒͊ͤͤͦ͡ ͙͍ͦͤͭͪͦͪͦ͊ͭ͟͡Έ ͔͙͙ͭͪͪͭͦͪΌ ͔͋͘ ͔ͤͦ͋ͻ͙͙ͦ͒ͣͦͫͭ ͍·͔͗͊ͭ͘Έ ͍ ͔ͨͦ͡Φ 

ˣͦ͡Έ΄͙͔ ͒͊ͤͤ·͔Φ ˣ͔͘ ͙ͤͻ ͔͍ͤͦͣͦ͗ͤͦ͘ ͔͍͙ͨͪ͒ͫͭ͊ͭΈ ͍ͦͣͦ͗ͤͦͫͭ͘Έ ͭͦ;͎ͤͦͦ ͎͙͍͙ͨͪͦͤͦͪͦ͊ͤ͘ΎΣ 

͙͍͙ͨ͊ͤͪͦ͊ͤ͡Ύ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΣ ͔͙͍͙ͨͪͦͭͪͦ͊ͤ͟Ύ ͔͔͋ͦ͡ Ήͺͺ͔͙͍ͭͤ͟·ͻ ͙͔͋ͤͫ͘-͔͔͚ͣͦ͒͡Φ ͔̂ͣͤͦ 

͔͔͔͙͔ͣ͒͘͡͡ ͙ ͋ͦ͡Έ΄͙͔ ͒͊ͤͤ·͔ ͍ͨͦͦ͘͡ΎΌͭ ͙͙ͨͪͤͣ͊ͭΈ ͎͒ͦͦͫͪͦ͡;ͤ·͔ ͔ͪ΄͔͙ͤΎ ͙ ͔͚͍͍͒ͫͭͦ͊ͭΈ ͨͪΎͣͦ 

͔͚ͫ;͊ͫΦ 

ˮ͔͔ͤͭͪͤͭ ͍͔΅͔͚ όLƻ¢ύ ͔͒͊ͭ ͍ͦͣͦ͗ͤͦͫͭ͘Έ ͦ͋Ά͔͙͙͒ͤͭΈ ͍͔ͫ ͙͔ͤͫͭͪͯͣͤͭ· ͙ ͔ͪ΄͔͙ͤΎ ͍ ͔͙͒ͤͯΌ 

͙͔ͫͫͭͣͯΦ ˤ͔ͫ ͚͍ͯͫͭͪͦͫͭ͊ ͙ ͎͔ͨͪͦͪ͊ͣͣͤͦ ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͎ͣͦͯͭ ͔͙͍ͦ͋ͣͤ͊ͭΈͫΎ ͒͊ͤͤ·͙ͣ ͙ ͍·ͨͦͤ͡ΎͭΈ 

͔͔͔ͦͨͪ͒ͤͤ͡·͔ ͔͚͍͙͒ͫͭΎ ͤ͊ ͍͔ͦͫͤͦ ΄͍͊͋ͦͤͦ͡Φ 

͔́ͻ͎͙͙ͤͦͦ͡ ͎ͯͣͤͦͦ ͔͔͔͙ͣ͒͘͡͡Ύ ͍·͎ͦ͒ͤͦ ͙ͦͭ͡;͊ΌͭͫΎ ͦͭ ͫͭ͊ͪ·ͻ ͔͍ͣͭͦ͒ͦ ͙͊ͤ͊͊͘͡Σ ͭ͊͟ ͊͟͟ 

͍ͨͦͦ͘͡ΎΌͭ ͯ;͙ͭ·͍͊ͭΈ ͔͍ͣͤͦ͗ͫͭͦ ͔͍ͨ͊ͪ͊ͣͭͪͦ ͍͔͔ͦ͒ͤͦͪͣͤͤͦ ͙ ͍ͫͦ͒Ύͭ ͟ ͙͙ͣͤͣͯͣͯ ͍͔ͪͦΎͭͤͦͫͭΈ 

ͦ΄͙͙͋͟Φ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·: 

1. ˣͪΎ͙ͤͫ͟ͻΣ ˿Φ˽Φ ͙̏ͦͤͦͣ͊͟͟ ͔ͫ͡Έ͎ͫͦͦ͟ ͻͦ͘Ύ͚͍ͫͭ͊ κ ˿Φ˽Φ ˣͪΎ͙ͤͫ͟ͻΦ ς ˸ ΦΥ ˢ͎͙ͪͦͨͪͦͣ͒͊ͭ͘Σ нлмтΦ ς онс ͫΦ 

2. ˣ͔ͯͫ͡Σ ˮΦ˽Φ ͙̏ͦͤͦͣ͊͟͟ ͔ͫ͡Έ͎ͫͦͦ͟ ͻͦ͘Ύ͚͍ͫͭ͊Υ ͯ;͔͔͋ͤͦ ͙͔ͨͦͫͦ͋ κ ˮΦ ˽Φ ˣ͔ͯͫ͡Σ ˽Φ ˮΦ ˸͙͊͡ͻ͍͙ͭ͊ͪͦ;Φ ς 

˸͙ͤͫ͟Υ ˾͔͙͙͚ͫͨͯ͋͊ͤͫ͟͟͡ ͙͙ͤͫͭͭͯͭ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͎ͤͦͦ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΣ нлмуΦ ς ппт ͫΦ 

3. ˨ͦ͋ͪ·͙ͤͤΣ ˤΦˢΦ ˢͭͯ͊͟͡Έͤ·͔ ͔ͨͪͦ͋ͣ͡· Ή͙͙ͦͤͦͣ͟͟ ˢ˽˴Φ ̂;Φ ͙͔ͨͦͫͦ͋ κ ˤΦˢΦ ˨ͦ͋ͪ·͙ͤͤΦ ς ˸ΦΥ 

ˮ͔͒͊ͭ͘͡Έ͍ͫͭͦ ˸˿̆ˢΣ нлмрΦ ς нул ͫΦ 

4. ˩͙ͪͣ͊ͤͫ͊͟͡ΎΣ ˹ΦˤΦ ͙̏ͦͤͦͣ͊͟͟ ͙ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟· ͎͊ͪͦͨͪͦͣ·΄͔͎ͤͤͦͦ͡ ͔ͦͣͨͫ͊͟͟͡Υ ͯͪͫ͟ 

͔͟͡ͼ͙͚ κ ˹Φ ˤΦ ˩͙ͪͣ͊ͤͫ͊͟͡ΎΦ ς ˸ Υ ˥˥́̂Σ нлмуΦ ς мсо ͫΦ 

ϭ ͔͍̆͊ͣ͒ͦ͊͡ ˨Σ ˢ͎͍ͤͤ͊ͯͪ͋͊ͤͦ͊ ̊Σ ˹ͯͪͣͯͻ͔͍͊ͣͣ͒ͦ͊ ˢΣ ̊͊ͣ·͍ͪ͊͒ͦ͊ ˣΦ, 2023 

 

 

 

 

̂˨˴ соΦлм 

͍̆͊ͤͦ͊ ˻͎͔͎ͯ͋͡ 

˽͔͍͔ͪͨͦ͒͊͊ͭ͡ΈΣ  

͔͙͚́ͯͪͣͤͫ͟͟ ˿͔͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·͚ ͙͍͔͙͔ͯͤͪͫͭͭ ͙ͣΦ ˿ΦˢΦ ˹ ͙Ύ͍ͦ͊͘ 

͎Φ ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 

ˣ͔͍͊͋͊͊ ˥·͘·͎ͯ͡͡Έ 

˿͔ͭͯ͒ͤͭΣ  

͔͙͚́ͯͪͣͤͫ͟͟ ˿͔͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·͚ ͙͍͔͙͔ͯͤͪͫͭͭ ͙ͣΦ ˿ΦˢΦ ˹ ͙Ύ͍ͦ͊͘ 

͎Φ ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 
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Abstract 

This paper discusses the issue of features of the development of technologies in agriculture and their 

impact on the development of the country's economy. A cross and comparative analysis of the influence of 

various factors on the development of agriculture has been carried out. Recommendations for the 

implementation of developments are given. 
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THE BASIS OF SOCIETY IS AGRICULTURE 

 

Abstract 

This paper discusses the issue of features of the development of technologies in agriculture and their 

impact on the development of the country's economy. A cross and comparative analysis of the influence of 

various factors on the development of agriculture has been carried out. Recommendations for the 

implementation of developments are given. 
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͔ͨͦͭͤͼ͙͊͡Έͤ·͚ ͍͊͒͟͡ ͔ͫ͡Έ͎ͫͦͦ͟ ͻͦ͘Ύ͚͍ͫͭ͊ ͍ ͍͙͙͔ͪ͊ͭ͘ ͔ͫ͡Έ͙ͫ͟ͻ ͚͍ͪ͊ͦͤͦ ͊͘͟͡Ό;͔͊ͭͫΎ ͍ ͔͔ͨͦ͒͒ͪ͗͟ 

͊ͤ͘Ύ͙ͭͦͫͭΣ ͍͎͔ͫͨͦͣͦ͊ͭ͡Έͤ·ͻ ͔͙ͨͪ͒ͨͪΎ͙͚ͭ ͙ Ή͎͙ͦͦ͟͡;͔͙ͫ͟ͻ ͎ͯͫͯ͡Φ ˤ ͔͙ͨͪͺ͔͙͚ͪͤ·ͻ ͔͎͙ͪͦͤ͊ͻ ͔ͫ͡Έ͔ͫͦ͟ 

ͻͦ͘Ύ͚͍ͫͭͦ ͔ͣͦ͗ͭ ͋·ͭΈ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͒͡Ύ ͔͙ͨͦ͒͒ͪ͗͟ Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͙ ͫͦͼ͙͊͡Έ͚ͤͦ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟·Φ 

˽͙͙ͦͭ͊͟͡ ͍͙͙ͪ͊ͭ͘Ύ ͔ͫ͡Έ͙ͫ͟ͻ ͚͍ͪ͊ͦͤͦ ͒ͦ͗ͤ͊͡ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͍͊͒͟͡ ͔ͫ͡Έ͎ͫͦͦ͟ ͻͦ͘Ύ͚͍ͫͭ͊Σ ͊͟͟ ͫ 

ͭͦ;͙͟ ͔͙ͪͤ͘Ύ ͯͯ͡;΄͔͙ͤΎ ͍͙ͤͯͭͪͻͦ͘Ύ͚͍͔͚ͫͭͤͤͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΣ ͭ͊͟ ͙ ͔͙ͨͦ͒͒ͪ͗͟ ͍͎͔ͫͨͦͣͦ͊ͭ͡Έͤ·ͻ ͎ͯͫͯ͡Σ 

͒͡Ύ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͚ͯͫͭͦ;͙͍͎ͦͦ ͍͙͙ͪ͊ͭ͘Ύ ͔ͫ͡Έ͙ͫ͟ͻ ͚͍ͪ͊ͦͤͦΦ 

ˤ ͔ͫ͡Έ͙ͫ͟ͻ ͚ͪ͊ͦͤ͊ͻ ͨͦ ͍͔ͫͣͯ ͙ͣͪͯ ͔ͫ͡Έ͔ͫͦ͟ ͻͦ͘Ύ͚͍ͫͭͦ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ ͔ͨͪͦ͋͊͒͊͡Ό΅͔͔ 

͔͔ͣͨͦ͘͡͡Έ͍͙͔ͦ͊ͤ͘ ͙ ͍͚ͦͫͤͦͤͦ ͔ͦͣͨͦͤͤͭ͟ ͙͔͙͗ͤͫͨͦͫͦ͋ͤͦͫͭ͘ ͔ͫ͡Έ͙ͫ͟ͻ ͚͍ͪ͊ͦͤͦΦ ˿͔͡Έ͔ͫͦ͟ ͻͦ͘Ύ͚͍ͫͭͦ ͙ 

͍ͫΎ͊ͤͤ͘·͔ ͫ ͙ͤͣ ͍͙͒· ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͍ͫͦͫͭ͊͡ΎΌͭ ͍ͦͫͤͦͯ ͔ͫ͡Έ͚ͫͦ͟ ͙͙͗ͤ͘Σ ͍ͤͦͫΎ ͤ͊͘;͙͔ͭ͡Έͤ·͚ ͍͊͒͟͡ ͍ 

ͦ͋΅͔͔ ͫͦͫͭͦΎ͙͔ͤ ͔ͫ͡Έ͙ͫ͟ͻ ͔͎͙͍ͪͦͤͦ ͫ ͭͦ;͙͟ ͔͙ͪͤ͘Ύ ͊ͤ͘Ύ͙ͭͦͫͭ ͙ ͔͍͒ͦ͡·ͻ ͍͔͚ͦͣͦ͗ͤͦͫͭ͘Σ 

͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟· ͙ ͊͟;͔͍ͫͭ͊ ͦͪͯ͗͊͟Ό΅͔͚ ͔ͫͪ͒·Φ 

˨ͦ͡Ύ ͔ͫ͡Έ͎ͫͦͦ͟ ͻͦ͘Ύ͚͍ͫͭ͊ ͍ ͔ͫ͡Έ͚ͫͦ͟ Ή͙͔ͦͤͦͣ͟͟ ͙Σ ͔͍͔ͫ͒ͦ͊ͭ͡͡ΈͤͦΣ ͔͎ͦ ͙͔ͦͭͤͦͫͭ͡Έͤ͊Ύ ͍͊͗ͤͦͫͭΈ 

͊͟͟ ͔ͫͭͦͪ͊͟ ͔͔ͦͨͪ͒͡ΎΌͭ ͔͎ͦ ͔ͨͦͭͤͼ͙͊͡Έͤ·͚ Ή͙ͦͤͦͣ͟;͔͙͚ͫ͟ ͍͊͒͟͡ ͍ ͍͙͙͔ͪ͊ͭ͘ ͔ͫ͡Έ͙ͫ͟ͻ ͚͍ͪ͊ͦͤͦΦ ˤ 
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͔ͤͦͭͦͪ͟·ͻ ͫͭͪ͊ͤ͊ͻ ͔ͫ͡Έ͔ͫͦ͟ ͻͦ͘Ύ͚͍ͫͭͦ ͔ͣͦ͗ͭ ͋·ͭΈ ͍ͦͫͤͦͤ·ͣ ͍͙͒ͦͣ Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͍ 

͔͎͙͔ͪͦͤ ͙ ͔͔ͦ͋ͫͨ;͙͍͊ͭΈ ͊ͤ͘ΎͭͦͫͭΈ ͍ͨͦ͒͊͡ΎΌ΅͔͎ͦ ͋ͦ͡Έ΄͙͍ͤͫͭ͊ ͔͔͙ͤ͊ͫͤ͡ΎΦ ˤ ͙ͭ͊͟ͻ ͔͎͙ͪͦͤ͊ͻ ΎͫͤͦΣ ;ͭͦ 

ͦ͋΅͊Ύ ͫͦͼ͙͊͡Έͤ͊Ύ ͙ ͙͙ͨͦͭ͡;͔ͫ͊͟Ύ ͙ͫͭ͊͋͡ΈͤͦͫͭΈ ͔ͤͪ͊ͪ͘·͍ͤͦ ͍ͫΎ͊ͤ͊͘ ͫ ͫͦͫͭͦΎ͙͔ͤͣ 

͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔͎ͫͭͤͤͦͦ ͔ͫͭͦͪ͊͟Φ 

˻͒ͤ͊ͦ͟ ͍ ͋ͦ͡Έ΄͙͍͔ͤͫͭ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ ͍͙ͪ͊ͭ͘·ͻ ͫͭͪ͊ͤ ͔ͫ͡Έ͔ͫͦ͟ ͻͦ͘Ύ͚͍ͫͭͦ ͍ͫͦͫͭ͊͡Ύ͔ͭ 

͙͔ͦͭͤͦͫͭ͡Έͤͦ ͔ͤ͋ͦ͡Έ΄ͯΌ ;͊ͫͭΈ ͙͍͔͙͒ͪͫͺ͙ͼ͙͍͚ͪͦ͊ͤͤͦ ͔ͫ͡Έ͚ͫͦ͟ Ή͙͙ͦͤͦͣ͟͟Σ ͙Σ ͔ͪͦͣ͟ ͎ͭͦͦΣ ͤ͊͘;͔͙͔ͤ 

͔ͫ͡Έ͎ͫͦͦ͟ ͻͦ͘Ύ͚͍ͫͭ͊ ͫ ͭͦ;͙͟ ͔͙ͪͤ͘Ύ ͔ͯ͒͡Έ͎ͤͦͦ ͍͔ͫ͊ ͤ͊ͼ͙ͦͤ͊͡Έ͎ͤͦͦ ͎͍͋ͦ͊ͭͫͭ͊ ͙ ͊ͤ͘Ύ͙ͭͦͫͭ ͍ 

͋ͦ͡Έ΄͙͍͔ͤͫͭ ͔͎͙͍ͪͦͤͦ ͙͔ͫͤ͗͊ͭͫΎΦ ̏ͭͦ ͔ͤ ͯͣ͊͡Ύ͔ͭ ͔ͨͦͭͤͼ͙͊͡Έ͚ͤͦ ͙ͪͦ͡ ͔ͫ͡Έ͎ͫͦͦ͟ ͻͦ͘Ύ͚͍ͫͭ͊ ͍ ͍͙͙͙ͪ͊ͭ͘ 

͔ͫ͡Έ͙ͫ͟ͻ ͚͍ͪ͊ͦͤͦ ͍ Ή͙ͭͻ ͫͭͪ͊ͤ͊ͻΣ ͤͦ ͔͔ͫ͒ͯͭ͡ ͔ͭ͊͗͟ ͯ;͙ͭ·͍͊ͭΈ ͍͊͒͟͡ ͊͡Έ͔͙͍ͭͪͤ͊ͭͤ·ͻ ͍͙͍͒ͦ 

Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΣ ͦͭͦͪ͟·͔ ͎ͣͦͯͭ ͔͔ͦ͋ͫͨ;͙ͭΈ ͎͒ͦͦͫͪͦ͡;ͤ·͔ ͔͔͙͍ͨͪͫͨͭ͟· ͊ͤ͘Ύ͙ͭͦͫͭ ͙ 

Ή͙ͦͤͦͣ͟;͔͎ͫͦͦ͟ ͎͔ͨͪͦͪͫͫ͊Φ 

˽ͦͫͦ͟͡Έͯ͟ ͍͊͒͟͡ ͔ͫ͡Έ͎ͫͦͦ͟ ͻͦ͘Ύ͚͍ͫͭ͊ ͍ ͍͙͙͔ͪ͊ͭ͘ ͔ͫ͡Έ͙ͫ͟ͻ ͚͍ͪ͊ͦͤͦ ͍ ͪ͊ͤ͘·ͻ ͫͭͪ͊ͤ͊ͻ ͍ 

ͤ͊͘;͙͔ͭ͡Έ͚ͤͦ ͔͔͙ͫͭͨͤ ͙ͪ͊͘͡;͔͊ͭͫΎΣ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͍͔͍ͫͦͦͭͭͫͭͯΌ΅͙ͣ ͦ͋ͪ͊ͦͣ͘ ͙ͪ͊͘͡;͊ͭΈ ͔ͣͪ· ͙͙͙ͨͦͭ͟͡ 

ͫ ͼ͔͡ΈΌ ͙͙ͣ͊ͫͣ͊͘͟ͼ͙͙ ͍·͎ͦ͒ ͒͡Ύ ͦ͋΅͔͍ͫͭ͊Φ 

˿͔͡Έ͔ͫͦ͟ ͍͙͙͔ͪ͊ͭ͘ ͙͔ͨͦͤͣ͊ͭͫΎ ͔͔ͨͪ͗͒ ͍͔͎ͫͦ ͍ Ή͙ͦͤͦͣ͟;͔ͫͦͣ͟ ͫͣ·͔ͫ͡ ͨͪͦͼ͔ͫͫ͊ ͔͔ͦ͋ͫͨ;͔͙ͤΎ 

͎͔͙͍͎ͨͪͦͪͫͫͤͦͦ ͍ͨͦ·΄͔͙ͤΎ Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ͡Ό͔͚͒ ͍ ͔ͫ͡Έ͚ͫͦ͟ ͔͙ͣͫͭͤͦͫͭΦ ˿͔͡Έ͙͔ͫ͟ 

͚ͪ͊ͦͤ· ͦ͋·;ͤͦ ͔͔ͦͨͪ͒͡ΎΌͭͫΎ ͫ ͭͦ;͙͟ ͔͙ͪͤ͘Ύ ͙ͣ͊ͫͣ͊͟͡Έ͚ͤͦ ͙ͨͦͭͤͦͫͭ͡ ͔͔͙ͤ͊ͫͤ͡ΎΣ ͙ͨͪ;͔ͣ ͼ͙ͺͪ· 

͍͊ͪΈ͙ͪͯΌͭͫΎ ͦͭ мрл ͒ͦ рлл ͙͔͔͚͗ͭ͡ ͤ͊ ͍͊͒ͪ͊ͭͤ͟·͚ ͙͔ͦͣͭͪ͟͡Σ ͍ ͍͙͙͙͊ͫͣͦͫͭ͘ ͦ ͭ ͫͭͪͯͭͯͪ͟· ͦ͋΅͔͍ͫͭ͊Φ м 

̆ͦͭΎ ͡Ό͋͊Ύ Ή͙ͦͤͦͣ͟;͔ͫ͊͟Ύ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈ ͍ ͔ͫ͡Έ͚ͫͦ͟ ͔͙ͣͫͭͤͦͫͭ ͔ͣͦ͗ͭ ͍͍ͫͨͦͫͦ͋ͫͭͦ͊ͭΈ ͍͙͙ͪ͊ͭ͘Ό 

͔ͫ͡Έ͙ͫ͟ͻ ͚͍ͪ͊ͦͤͦΣ ͔ͦͤͪͭͤ͟͟·͔ ͙ͪͦ͡Σ ͦͭͦͪ͟·͔ ͔ͣͦ͗ͭ ͙͎ͪ͊ͭΈ ͔ͫ͡Έ͔ͫͦ͟ ͻͦ͘Ύ͚͍ͫͭͦΣ ͣͦ͗ͤͦ ͔͙ͪ͊͒ͭ͘͡Έ ͤ͊ 

;͔ͭ·͔ͪ ͍ͦͫͤͦͤ·͔ ͔͎͙͙͊ͭͦͪ͟Υ 

ω ˭ ͊ͤΎͭͦͫͭΈΦ ˤ ͫͭͪ͊ͤ͊ͻ ͫ ͍·͚ͫͦͦ͟ ͔͚͒ͦ͡ ͦ͋΅͔͚ ͊ͤ͘Ύ͙ͭͦͫͭ ͍ ͔ͫ͡Έͫͦͣ͟ ͻͦ͘Ύ͚͍͔ͫͭΣ ͙͔ͤ͊ͨͪͣͪΣ ͎͔͒ 

ͺ͔͔ͪͣͪ· ͍ͫͦͫͭ͊͡ΎΌͭ ͔͔͋ͦ͡ рл҈ ͪ͊͋ͦ;͔͚ ͙ͫ͡·Σ ͔ͫ͡Έ͔ͫͦ͟ ͻͦ͘Ύ͚͍ͫͭͦΣ ͍͔ͪͦΎͭͤͦΣ ͔͋ͯ͒ͭ ͟͡Ό;͔͍·ͣ ͍͙͒ͦͣ 

Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΣ ͔͔ͦͨͪ͒͡ΎΌ΅͙ͣ ͎͔ͨͪͦͪͫͫ ͍͙͙ͪ͊ͭ͘Ύ ͔ͫ͡Έ͙ͫ͟ͻ ͚͍ͪ͊ͦͤͦΦ ˽͙ͪ ͚ͭ͊ͦ͟ 

ͤ͘;͙͔͊ͭ͡Έ͚ͤͦ ;͙͊ͫͭ ͪ͊͋ͦ;͔͚ ͙ͫ͡·Σ ͊ͤ͘Ύ͚ͭͦ ͍ ͔ͫ͡Έͫͦͣ͟ ͻͦ͘Ύ͚͍͔ͫͭΣ ͡Ό͋͊Ύ ͙͙ͨͦͭ͊͟͡Σ ͍͔͒ͯ΅͊Ύ ͟ ͋·ͫͭͪͦͣͯ 

͙ ͙͍͔ͫͯͫͫͭͤͤͦͣͯ͟ ͫͦͪ͊͟΅͔͙ͤΌ ͊ͤ͘Ύ͙ͭͦͫͭΣ ͎ͣͦ͊͡ ͙͔ͣͭΈ ͊ͭ͊ͫͭͪͦ͟ͺ͙;͔͙͔ͫ͟ ͔͍͙ͨͦͫ͒ͫͭ͡Ύ ͒͡Ύ ͪ͊͋ͦ;͔͚ 

͙ͫ͡· ͙ ͙͙͍͔͗͒ͤͼ͔͍Σ ͙͍ͨͪͦ͒Ύ ͟ ͫͦͼ͙͊͡Έ͚ͤͦ ͙ ͙͙ͨͦͭ͡;͔͚ͫͦ͟ ͔͙ͤͫͭ͊͋͡Έ͙ͤͦͫͭ. 

ω ˾ ͍͔ͦ͒ͫͭͤͤ͊Ύ Ή͙ͦͤͦͣ͊͟͟Φ ˿͔͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·͚ ͔ͫͭͦͪ͟ ͍ ͚͊͗͒ͦ͟ ͔ͫͭͪ͊ͤ ͔͙͍͔ͨͦ͒͒ͪ͗͊ͭ ͪΎ͒ 

͍͎͔ͫͨͦͣͦ͊ͭ͡Έͤ·ͻ ͙ ͙͍ͦ͋ͫͯ͗͊͡Ό΅͙ͻ ͔͚ͦͭͪ͊ͫ͡Σ ͍ͫͦ͒͊͊͘Ύ Ή͙ͦͤͦͣ͟;͔ͫͯ͟Ό ͙͍͊ͭͤͦͫͭ͟Έ ͍ ͼ͔ͨͦ;͊͟ͻ 

͍ͨͦͫͭ͊ͦ͟ ͙ ͔͔͔͙ͪ͊ͫͨͪ͒ͤ͡ΎΣ ͊ ͔ͭ͊͗͟ ͍ ͔͔ͨͪͪ͊͋͊ͭ·͍͊Ό΅͙ͻ ͦͭͪ͊ͫ͡ΎͻΦ ́͊ͣΣ ͎͔͒ ͔ͫ͡Έ͔ͫͦ͟ ͻͦ͘Ύ͚͍ͫͭͦ 

Ύ͍͡Ύ͔ͭͫΎ ͍ͦͫͤͦͤ·ͣ ͍͙͒ͦͣ Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΣ ͍ͫΎ ͔ͫ͡Έͫ͊͟Ύ Ή͙ͦͤͦͣ͊͟͟Σ ͍͟͡Ό;͊Ύ ͙͔ͭ͊͟ 

͎͙ͯͫͯ͡Σ ͊͟͟ ͍͒ͪ͊ͦͦ͘ͻ͔͙͔ͪ͊ͤͤΣ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘ ͙ ͍͋͊ͦ͊͘Ύ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͊͟Σ ͔ͣͦ͗ͭ ͍͙͔͊ͫͭ͘Έ ͦͭ 

͙ͨͪ͋·͡Έ͙ͤͦͫͭ ͔ͫͭͦͪ͊͟Φ 

ω ʕ  ͔ͦͭ͒͊ͤͤ͡·ͻ ͙ ͔͙ͨͪͺ͔͙͚ͪͤ·ͻ ͚ͪ͊ͦͤ͊ͻΣ ͎͔͒ ͦ͋΅͔͍ͫͭͦ ͔͔͙ͦͨͪ͒ͦ͡͡ ͊ͦͤͤ͘͟·͚ ͙͙͔ͨͪͦͪͭͭ 

͔͍ͨͪ͒ͦͭͪ͊΅͔͙ͤΎ ͔͒ͨͦͨͯ͡Ύͼ͙͙Σ ͔ͫ͡Έ͔ͫͦ͟ ͻͦ͘Ύ͚͍ͫͭͦΣ ͍͔ͪͦΎͭͤͦΣ ͔͋ͯ͒ͭ ͙ͦ͒ͤͣ ͙͘ ͎͙ͦͪ͊ͤ;͔͎ͤͤͦͦ ͎ͪͯ͊͟ 

͍͙͍͒ͦ Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΣ ͍ͦͣͦ͗ͤ͘·ͻ ͒͡Ύ ͔͙ͨͦ͒͒ͪ͗͊ͤΎ Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͙͔͙͗ͤͫͨͦͫͦ͋ͤͦͫͭ͘ 

͔͎͙ͪͦͤ͊Φ 

ω ʕ ͦ ͍͔ͫͻ ͔ͫ͡Έ͙ͫ͟ͻ ͚ͪ͊ͦͤ͊ͻ ͔ͫ͡Έ͔ͫͦ͟ ͻͦ͘Ύ͚͍ͫͭͦ ͔ͣͦ͗ͭ ͍͍ͫͨͦͫͦ͋ͫͭͦ͊ͭΈ ͍͙͙ͪ͊ͭ͘Ό ͔ͫ͡Έ͙ͫ͟ͻ 

͚͍ͪ͊ͦͤͦΣ ͔͍ͨͪ͒ͦͫͭ͊͡ΎΎ ͦ͋΅͔͍ͫͭͯ Ή͎͙ͦͦ͟͡;͔͙͔ͫ͟ ͙ ͯ͟͡Έͭͯͪͤ·͔ ͎͙ͯͫͯ͡Φ 

˹͙͊͡;͙͔ ͪ͊͋ͦ;͔͚ ͙ͫ͡· ͔ͣͦ͗ͭ ͔͔ͦͨͪ͒͡ΎͭΈ ͙ͭͨ ͙͔͎ͨͪ͊ͭͯͣͦͦ͟͟ ͔͔͔͙ͣ͒͘͡͡Ύ ͙Σ ͍ ;͙͊ͫͭͤͦͫͭΣ ͔͔ͫͭͨͤΈ 

͔ͣͻ͙͊ͤ͊͘ͼ͙͙Φ ͔́Σ ͭͦ͟ ͊ͤ͘Ύͭ ͍ ͔ͫ͡Έͫͦͣ͟ ͻͦ͘Ύ͚͍͔ͫͭΣ ͎ͣͦͯͭ ͙͔ͣͭΈ ͍ͤ͊·͙͟Σ ͦͭͦͪ͟·͔ ͔͔͎ͤͦ͟͡ ͙͍͊͒͊ͨͭͪͦ͊ͭΈ 

͟ ͊͡Έ͔͙͍ͭͪͤ͊ͭͤ·ͣ ͍͙͒͊ͣ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΣ ͔͒͊͗ ͔͙ͫ͡ ͋· ͒͡Ύ Ή͎ͭͦͦ ͋·͙͡ ͍͙ͦͣͦ͗ͤͦͫͭ͘Φ ˸͎͙ͤͦͣ 

ͦ͋΅͔͍ͫͭ͊ͣ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͙͔͎͋͊ͭ͘Έ ͍·͙ͫͦ͟ͻ ͔͍ͭͣͨͦ ͙͎ͣͪ͊ͼ͙͙ ͙͘ ͔ͫ͡Έ͙ͫ͟ͻ ͚͍ͪ͊ͦͤͦ ͍ ͎ͦͪͦ͒͊ ͙ ͍ͯͨͪ͊͡ΎͭΈ 

ͫͭͪͯͭͯͪͤ͟·͙ͣ ͙͔͔͙ͣͤͤ͘Ύ͙ͣ ͍ ͔ͫ͡Έ͙ͫ͟ͻ ͚ͪ͊ͦͤ͊ͻ ͔͋͘ ;͔͔ͪͣͪͤ͘·ͻ ͨͦͭͪΎ͔͙͚ͫͤΦ ͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͔͒͊͗ 

͔͙ͫ͡ ͙͍͍ͨͪͦͦ͒ͫͭͦ͘ ͍ͭͦ͊ͪ͊ ͒ͦ͗ͤͦ͡ ͋·ͭΈ ͔͔͋ͦ͡ Ήͺͺ͔͙͍ͭͤ͟·ͣ ͍ ͎͚͒ͪͯͦ ;͙͊ͫͭ ͙ͣͪ͊Σ ͫͭͪ͊ͤ͊ ͒ͦ͗ͤ͊͡ ͙͔ͣͭΈ 
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͔͍ͫͪ͒ͫͭ͊ ͒͡Ύ ͎͙ͦͪ͊ͤ;͔͙ͤΎ ͪ͊ͪͯ͘΄͙͔ͭ͡Έͤ·ͻ ͙ ͔ͨͦͭͤͼ͙͊͡Έͤͦ ͊ͭ͊ͫͭͪͦ͟ͺ͙;͔͙ͫ͟ͻ ͙͔͔͙͚ͣͤͤ͘ ͍ ͍͔͚ͫͦ 

͔ͫ͡Έ͚ͫͦ͟ Ή͙͔ͦͤͦͣ͟͟Φ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·: 

1. ˣͪΎ͙ͤͫ͟ͻΣ ˿Φ˽Φ ͙̏ͦͤͦͣ͊͟͟ ͔ͫ͡Έ͎ͫͦͦ͟ ͻͦ͘Ύ͚͍ͫͭ͊ κ ˿Φ˽Φ ˣͪΎ͙ͤͫ͟ͻΦ ς ˸ ΦΥ ˢ͎͙ͪͦͨͪͦͣ͒͊ͭ͘Σ нлмтΦ ς онс ͫΦ 

2. ˣ͔ͯͫ͡Σ ˮΦ˽Φ ͙̏ͦͤͦͣ͊͟͟ ͔ͫ͡Έ͎ͫͦͦ͟ ͻͦ͘Ύ͚͍ͫͭ͊Υ ͯ;͔͔͋ͤͦ ͙͔ͨͦͫͦ͋ κ ˮΦ ˽Φ ˣ͔ͯͫ͡Σ ˽Φ ˮΦ ˸͙͊͡ͻ͍͙ͭ͊ͪͦ;Φ ς 

˸͙ͤͫ͟Υ ˾͔͙͙͚ͫͨͯ͋͊ͤͫ͟͟͡ ͙͙ͤͫͭͭͯͭ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͎ͤͦͦ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΣ нлмуΦ ς ппт ͫΦ 

3. ˨ͦ͋ͪ·͙ͤͤΣ ˤΦˢΦ ˢͭͯ͊͟͡Έͤ·͔ ͔ͨͪͦ͋ͣ͡· Ή͙͙ͦͤͦͣ͟͟ ˢ˽˴Φ ̂;Φ ͙͔ͨͦͫͦ͋ κ ˤΦˢΦ ˨ͦ͋ͪ·͙ͤͤΦ ς ˸ΦΥ 

ˮ͔͒͊ͭ͘͡Έ͍ͫͭͦ ˸˿̆ˢΣ нлмрΦ ς нул ͫΦ 

4. ˩͙ͪͣ͊ͤͫ͊͟͡ΎΣ ˹ΦˤΦ ͙̏ͦͤͦͣ͊͟͟ ͙ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ ͙ͤͺͪ͊ͫͭͪͯͭͯͪ͟· ͎͊ͪͦͨͪͦͣ·΄͔͎ͤͤͦͦ͡ ͔ͦͣͨͫ͊͟͟͡Υ ͯͪͫ͟ 

͔͟͡ͼ͙͚ κ ˹Φ ˤΦ ˩͙ͪͣ͊ͤͫ͊͟͡ΎΦ ς ˸ Υ ˥˥́̂Σ нлмуΦ ς мсо ͫΦ  

ϭ ͚͔͎͔͍̆ͯ͒͊͋ͪͤͦ͊ ˥Σ ˢͪͭ·͍ͦ͊͟ ̊Σ ˥͚͎͊·ͫ·͍ͦ͘ ̑Σ ͚͔͙͔͍̆ͯ͒͊͋ͪ͒ ̒Φ, 2023 
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IMPROVE DOING BUSINESS IN VIETNAM 

 

Abstract 

The article assesses businesses' activities in Vietnam between 2018 and 2019 by Ease of Doing Business 

Score. This score is collected and published by World Bank and includes 41 indicators for ten business criteria 

as a measure of economic performance. The Ease of Doing Business Score of Vietnam announced in 2020 is 

69,8 points, which increased by 1,44 points. But the ranking dropped 1 step compared to the previous period. 

Vietnam ranks 70th in the world and 5th in ASEAN. Two indicators were improved: Access to credit and Paying 

taxes. The article suggests solutions to improve eight indicators of doing business in Vietnam in the coming 

time. 

Key word 

Improve, doing business, Ease of Doing Business Score, Vietnam. 

 

1. Introduction 

A business environment is a set of internal and external conditions that directly or indirectly affect the 

production and business activities of enterprises (Nguyen Duc Thanh, 2009). All enterprises in their 

production and business activities are more or less affected by factors from the business environment. A 

business environment in a favorable locality or country will also make it easier for businesses to do business. 

From there, businesses tend to search for locales and countries with more beneficial business environments. 

Therefore, the local government is always looking for ways to improve the business environment to attract 

investment capital to develop their local economy. 

With the disadvantages of the centrally planned economy, in 1986, our Party brought Vietnam to a 

market economy. In 1991, the National Assembly promulgated the Law on Companies and the Law on Private 

Enterprises, promoting economic sectors to do business in a more open business environment than before. 

In the circumstance that Vietnam's economy is recovering after the Covid-19 pandemic, the risk of supply 

chain disruption, rising fuel prices, and political instability in the world affected our country's economic 

growth. In addition, our nation must create an attractive business environment to compete with China, which 

has the advantage of cheap labor and competes in technology with other countries in Southeast Asia. 

This study evaluates the business environments based on the Ease of Doing Business Score, which was 

surveyed and published by the World Bank. With the remaining limitations, the author proposes 

recommendations to improve the business environment of our country in the coming time. 

2. Theoretical basis 

2.1. Business environment 

Definition: The business environment includes all factors related to the economy, politics, 

administration, and infrastructure that affect the entire operation of an enterprise. It consists of many 

different aspects depending on the nature, characteristics, and scope of activities of each enterprise 
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(Nguyen Thi Quy, 2015). 

Classification: depending on the degree of influence on the production and business activities of the 

enterprise, the business environment is divided into three types: macro environment, operating 

environment, and internal environment (Nguyen Thi Quy, 2015). 

 

 
Figure 1 ς Relationship of types of Business environment 

 

Macro environment: is the environment that covers and affects the operation of all businesses. Its 

factors include culture - society, politics - law, economy, technology, and international environment, etc. 

Operating environment: or so-called industrial environment includes factors outside the enterprise 

related to the industry in which the enterprise produces and does business, and the operating environment 

directly affects competition in that business. The primary elements of the operating environment are 

competitors, buyers, suppliers, new enterprises, and substitutes. 

Internal environment: is the internal factor of the business. Enterprises can influence and change these 

factors in their favor. Internal environmental factors include human resources; finance; research, production, 

and development; corporate culture; marketing. 

The three environments above correlate with each other shown in Figure 1. Thus, the organization of 

its business activities is governed by the above three environments.  

2.2. Business Environment Index  

To measure the favorable or unfavorable business environment, managers measure them through 

periodically reported performance indicators. For our country, the provincial competitiveness assessment is 

carried out annually by the Vietnam Confederation of Commerce and Industry (VCCI). 

For the international business environment, the following reports are available: The Doing Business 

Report (DB) used by the World Bank and the IFC financial group since 2004; Forbes' business environment 

ranking report calculated since 2006; Index of Economic Freedom (IEF) created by The Heritage Foundation 

has been in use since 1995. And the World Economic Forum's (WEF) Global Competitiveness Index (GCI) 

Report has been in use since 1979 (Nguyen Duc Thanh and his partners, 2009). 

In this study, the authors use the Ease of Doing Business Score (EDBS) to measure the business 

environment. The reason for choosing the above score is because the Ease of Doing Business Score was 

collected and calculated by the World Bank (WB) with 190 countries and territories, so it has high reliability. 

The Ease of Doing Business Score (EDBS): is a score set by the World Bank, ten business criteria are 

used. WB annually publishes, and in 2033 WB conducts business surveys and publishes the results in 2004. 

The report includes rankings, scores, increase and decrease, advantages and disadvantages in the year of the 

national situation. Details of 10 criteria and indicators are presented in Table 1. 
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Table 1 

Indicators for measuring EDBS scores in the Doing Business 2020 report 

No Indicator set What is measured 

1 Starting a business 
Procedures, time, cost, and paid-in minimum capital to start a limited 
liability company for men and women 

2 Dealing with construction permits 
Procedures, time, and cost to complete all formalities to build a warehouse 
and the quality control and safety mechanisms in the construction 
permitting system 

3 Getting electricity 
Procedures, time, and cost to get connected to the electrical grid; the 
reliability of the electricity supply; and the transparency of tariffs 

4 Registering property 
Procedures, time, and cost to transfer a property and the quality of the land 
administration system for men and women 

5 Getting credit Movable collateral laws and credit information systems 

6 Protecting minority investors 
aƛƴƻǊƛǘȅ ǎƘŀǊŜƘƻƭŘŜǊǎΩ ǊƛƎƘǘǎ ƛƴ ǊŜƭŀǘŜŘ-party transactions and in corporate 
governance 

7 Paying taxes 
Payments, time, and total tax and contribution rate for a firm to comply with 
all tax regulations as well as post-filing processes 

8 Trading across borders 
Time and cost to export the product of comparative advantage and to import 
auto parts 

9 Enforcing contracts 
Time and cost to resolve a commercial dispute and the quality of judicial 
processes for men and women 

10 Resolving insolvency 
Time, cost, outcome, and recovery rate for commercial insolvency and the 
strength of the legal framework for insolvency 

Source: World Bank - Doing Business 2020 

 

In 2020, the World Bank used 41 indicators for ten business criteria as a measurement of the 

performance of the economy. The results from the Doing Business report can be used for many purposes by 

many audiences. Many governments have relied on the assessment framework of the Doing Business report 

to develop development and innovation strategies. 

3. Research methods and research data 

This article mainly uses statistical methods to analyze the variation in EDBS. The method of synthesis 

and comparison is used to assess the advantages and disadvantages of the Vietnamese business market and 

provide policy suggestions. 

Secondary data was collected from the source of the World Bank published in 2020, conducted 

between 2018 and 2019. 

4. Situation of vietnam's business environment  

 Vietnam's EDBS index in 2018-2019 reached 69,8 points, ranked 70 out of 190 countries and 

territories assessed by the World Bank. Vietnam's business environment index has dropped 1 level compared 

to 2017-2018 (the score in 2017-2018 was 68.36 points). Thus, although Vietnam's EDBS increased to + 1,44 

points, the ranking decreased. 

Table 2 

Advantages of doing business in Southeast Asia in 2018-2019 

Nations Rankings Score 
Singapore 2 86,2 
Malaysia 12 81,5 
Thailand 21 80,1 
Brunei 66 70,1 

Vietnam 70 69,8 
Indonesia 73 69,6 

Phillippines 95 62,8 
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Nations Rankings Score 
Cambodia 144 53,8 

Laos 154 50,8 
Myanmar 165 46,8 

Source: World Bank - Doing Business 2020 

 

According to data Table 2, Vietnam ranks 5th for ease of doing business in Southeast Asia. In terms of; 

world rankings with countries in the region, we are far away from countries like Singapore, Malaysia, and 

Thailand. These countries compete directly with Vietnam in attracting foreign investment to Southeast Asia. 

Notably, Thailand and Malaysia compete with us to attract investors from Japan, Korea, and Europe in the 

production of machinery, equipment, and consumer goods. Low EDBS is a disadvantage for us in attracting 

foreign investment when investors choose to invest in Southeast Asia. 

Vietnam's EDBS is 25 steps higher than that of the Philippines and is roughly equivalent to that of 

Indonesia. For Cambodia, Laos, and Myanmar Vietnamese business environment is much better since these 

three countries are less competitive with Vietnam in attracting foreign investment. 

In the area, Singapore has the best EDBS, leading the region and 2nd in the world. With the country's 

favorable business environment, Singapore is the result of the economic-financial center of the area. 

Table 3 

Comparison of Ease Doing Business Score of lowest, highest countries and Vietnam in 2018-2019 

Nations Rankings Score 
New Zealand 1 86,8 

Singapore 2 86,2 
Hong Kong SAR, China 3 85,3 

Vietnam 70 69,8 
Venezuela, RB 188 30,2 

Eritrea 189 21,6 
Somalia 190 20 

Source: World Bank - Doing Business 2020 

 

Compare the EDBS value of our country with the countries with the highest and lowest rankings. Our 

country is 17 points behind the world's leading country, New Zealand, while our country is 49,8 points ahead 

of the weakest business environment country, Somalia. 

According to Doing Business: in 2018-2019, Vietnam has reformed to make doing business easier with 

two criteria: Access to credit and Paying taxes. 

(1) Access to credit: Vietnam improves access to credit information through data intermediaries. 

(2) Paying taxes: Vietnam has made it easier to pay taxes because the General Department of 

Taxation has upgraded its information technology infrastructure. Applying information technology and 

applying electronic invoices helps our country improve this index. 

 The remaining eight other criteria had no improvement. So the remaining eight criteria have not been 

improved, making us drop a rank compared to the previous period. 

5. Policy suggestions and conclusions 

 Table 1 shows the ten components that make up the EDBS index. With the above research results: 

there are two indicators that Vietnam has improved well: Access to credit and Paying taxes, so this article 

gives eight other suggestions as well as eight weak hands of Vietnam to improve the business environment 

of Vietnam: 

1) Create favorable conditions when businesses register for business. Nowadays, registering 

enterprises online or registering through the one-stop department of the Department of Planning and 
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Investment about administrative procedures; However, the number of procedural steps and the long 

processing time has caused trouble for newly registered businesses, as well as companies that change their 

business registration information and capital compared to before. In the coming time, the Departments of 

Planning and Investment of the provinces and cities will disseminate online registration, provide specific 

instructions to reduce errors when registering online and improve the qualifications of the Department's staff 

working in the Department. 

2) Construction permit: the delay in the issuance of factory construction permits leads to enterprises 

not having production and business locations, increasing construction costs. Should allow enterprises to build 

factories, the quality and safety factors of construction work when granting construction permits must be 

promptly handled by relevant agencies. Support and advise businesses in quality assurance to license the 

construction of factories on schedule and on time and minimize costs. 

3) Access to electricity: The State needs to improve the quality of power sources to meet production 

demand, especially at peak hours. Electricity companies need to be transparent about calculating electricity 

costs and accurately calculate electricity consumption in time frames, like standard, peak, and off-peak hours. 

4) Property registration: administrative procedures in the field of land: Provincial Departments of 

Natural Resources need to strictly comply with the issued regulations on the ground, such as leasing land for 

production and changing the use purpose according to the Land Law 2013. Agencies should monitor and urge 

documents with more administrative processing time on property and land transfer than the allowed limit. 

5) Protection of minority investors: a group of majority and minority shareholders must strictly 

comply with their responsibilities and rights under the Enterprise Law 2020. Minority investors ought to study 

their rights under the Law on Enterprises. Law linking minority investors together to increase their group's 

interests. 

6) Trading across borders: The Customs Department needs to strengthen the electronic submission 

of certificates of origin for the benefit of electronic documents to reduce printing costs and send - receive - 

respond to information much faster. Besides exported goods, imported goods should likewise be quickly 

completed procedures to enter the Vietnamese market, from which investors appreciate our trading 

activities. 

Bringing into play the strengths of Vietnamese enterprises since Vietnam joined the EVFTA agreement 

to avoid risks when China continues to pursue the zero Covid campaign. 

7) Resolving Contract Dispute: Our State needs to pay attention to a team of commercial arbitrations 

and economic courts with high professional qualifications and the ability to handle international cases. 

Economically related must be transparent and objective, thereby creating confidence for investors. 

8) Settlement of enterprise bankruptcy: guiding the absence of the legal representative so that the 

dissolution can proceed quickly, clearly specifying the costs and places to pay the bankruptcy settlement 

costs. When the enterprises have enough information, they will follow the procedures according to the 

regulations to resolve the bankruptcy as soon as possible. 

 With the efforts of leaders at all levels to improve the business environment of our country, 

Vietnam's EDBS increased by 1,44 points, but the ranking dropped by a rank. Compared to the ranking 

position in the area, we are behind four countries, including countries that compete directly in attracting 

foreign investment. Vietnam's EDBS value is 17 points behind the leading country, 49,8 points higher than 

the country with the weakest business environment. The study of EDBS also helps domestic investors have 

more information to choose a country to invest abroad, helping to reduce investment risks. 

 Limitations of the article: the study uses data published by the World Bank; the latest published data 

was from 2020, investigated by the World Bank in 2019, so the data do not reflect the last two years of 2020 

and 2021. 
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LEGAL BASIS OF DEVELOPMENT OF DIGITAL ECONOMY AND TRANSITION  

TO ELECTRONIC DOCUMENT CIRCULATION IN TURKMENISTAN 

 

In the year of "Happy youth with Arkadag Serdar", in accordance with modern requirements, under 

the leadership of the President of Turkmenistan, great work is being carried out to develop the digital 

economy and transfer all systems to electronic document circulation. 

During the Revival of the new epoch of the state, the President decided to fulfill the tasks set in the 

"Concept of Development of the Digital Economy in Turkmenistan in 2019-2025", regardless of the 

organizational legal form, all state institutions and non-state parties should use the electronic document 

circulation system and Internet websites. provides commissioning instructions. The transition of our hero to 

the digital system, especially in this regard, has set a deadline for the completion of work on creating the 

conditions for the work of the government. 

In the implementation of relevant tasks and tasks in public administration, it is carried out on the basis 

of mandatory legislation. The development of the digital economy and the implementation of the digital 

system in Turkmenistan are carried out on the basis of the relevant laws and regulatory documents of 

Turkmenistan, and the legislative framework is constantly being improved. 

On March 14, 2020, at the ninth meeting of the sixth convocation of the Mejlis, the Law of 

Turkmenistan "On Electronic Documents, Electronic Document Circulation and Digital Services" was adopted. 

With the entry into force of this law, the Law of Turkmenistan "On Electronic Documents" adopted on 

December 19, 2000 shall cease to be valid. This Law defines the legal status of electronic documents, the 

circulation of electronic documents and digital services, the main requirements for them, and is aimed at 

regulating relations arising in this area. 

The previous Law of Turkmenistan "On Electronic Documents" consisted of 5 chapters and 25 articles 
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and was limited in terms of legal relations. One of the main features of the newly adopted Law, which consists 

of 9 chapters and 58 articles, is the consideration of the modern and future requirements of the 

implementation of the digital system, as well as the diversity of the regulatory legal relations. 

With the adoption of this law, dozens of new terms and concepts related to electronic document, 

electronic document circulation and digital services were introduced into legal practice for the first time, 

namely: addressee, multi-purpose "One Window" system, electronic message, electronic information, 

electronic digital signature, corporate information systems, digital services, and more. Also, the Law 

specifically applies to the creation, processing, sending, transmission, receiving, storage, use, protection, 

updating, searching, collection, dissemination, blocking and destruction of electronic documents and to the 

relationships that arise in connection with digital services. belongs to 

It will be of great importance for all government agencies and non-governmental parties in their work 

related to electronic document circulation and digital services to strictly comply with the norms of the 

mentioned law and for its implementation, the development of special interpretation methodologies. 

For the purposes of the aforementioned law, an electronic document is a document prepared in 

electronic form on the basis of information technologies, the message of which is recorded in the form of 

electronic information, provided in electronic form on an electronic data carrier, and whose authenticity is 

verified by means of an electronic digital signature. The rules on electronic documents are located in Chapter 

II of the Act, which covers the range from Article 4 to Article 17. It mainly establishes requirements for 

electronic documents, types, structure, details, model, legal status, protection, storage in archives and use 

as evidence of electronic documents.  

Article 7 of the Law defines the requisites of electronic documents, i.e. the basic information in an 

electronic document is specified: the name of the document, the date of creation of the document, the date 

of registration of the document, electronic digital signature, heading, the number of pages of the main 

document and its attachments, the name of the addressee, the name of the addressee's position. (if 

available), the name of the sender of the electronic document - the name of a legal entity or the surname, 

first name, patronymic of the sender of the electronic document, and the postal and e-mail address of the 

sender of the electronic document. Among the listed requisites, an electronic signature is considered a 

mandatory requisite, and other requisites of an electronic document may also be specified with the 
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institutions. Students' autonomy and responsibility for learning outcomes are particularly important in 

learning foreign languages. Subjective learning strategies will help students become more independent, 

increase their personal interest in learning, and teach the processes of self-evaluation and self-correction.  

In modern higher education, a foreign language is considered an integral part of professional training 

of future professionals. 

The purpose of teaching foreign languages in non-linguistic faculties of higher education institutions 

(in higher educational institutions not focused on language) is to achieve a level sufficient for the practical 

use of a foreign language in future professional activities. The problem of choosing teaching strategies in 

faculties where foreign language is not the main subject remains relevant. The process of learning a foreign 

language is organized intensively due to the short duration of language learning, therefore, students' 

autonomy in learning a subject and responsibility for the result of the study are of particular importance. 

A modern professional must be able to learn the language independently, to be able to solve the given 

problems effectively, and language learning contributes to this. In the second half of the 20th century, along 

with various approaches, theories and teaching technologies, a new subject appeared in the methodology of 

teaching a foreign language without the personality of the teacher and the learning process. Here, the main 

focus is on language teaching strategies aimed at improving the quality of teaching and finding more effective 

ways of developing foreign communication. They become the subject of heated debate, with different 

criteria for selection being considered as the basis. Learning strategy is another approach to consider the 

student's role in language learning. Some teaching methods specify the types of strategies they are interested 

in using. 

The issue of definitions and classifications of language learning strategies is still open. Researchers 

have tried several times to create a common terminology and description of such strategies, but have not 

reached consensus. For example, Weinstein and Mayer understood learning strategies as a way of thinking 

that students display in their learning process and influence their information processing. D. Richards and D. 

Platt consider the learning strategy to be purposeful thinking and behavior in order to remember and 

understand new information in the learning process. Cohen argues that language learning strategies can be 

defined as the thoughts and actions intentionally chosen by students in learning and using language in 

general and in performing specific language tasks.  Most scholars understand learning strategies as specific 

behaviors, behaviors, steps, and techniques that students use (often intentionally) to improve their language 

skills. 

These strategies can facilitate the use of the target language. In other words, 146 strategies are 

learning tools that focus on the learning topic and are essential for developing communication skills. At the 

same time, the intensity of the learning process indicates that the focus is shifting from strategies to learning 

strategies, that is, from teaching to learning. Thus, learning strategies play a wider role in language learning 

and play an active role in the management of students' own learning - they can be used in conjunction with 

or independently of the methods used by the teacher. Learning strategies are sometimes seen as an aspect 

of student autonomy. 

Earlier discussions about the importance of strategies in language learning were often related to J. 

Ruby's works on the characteristics that a learner should have in order to learn a foreign language better. J. 

Rubin noted 7 characteristics that students should have in order to achieve maximum effectiveness in 

language learning: 

1. Rather than being uncomfortable with the unknown, they speculate honestly and sincerely. 

2. Have a desire to learn through communication or communication and a willingness to do more to 

communicate their message clearly. 

3. There is little that can hinder them and they are not afraid to make language mistakes if the 
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communication is effective. 

4. They are willing to pay particular attention to dialects, looking for examples in the language. 

5. They always use skills and look for opportunities to do so. 

 6. They monitor their own speech and the words of others, always paying attention to how their 

speech is received and whether their speech meets the standards they have learned. 

7. They focus on the meaning of a message, realizing that it is not enough to focus only on grammar or 

surface language.  

Strategy theory's connection to foreign language teaching is that some strategies are more effective 

than others. By understanding the differences between them, foreign language learning and teaching 

strategies can be improved. 
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MANAGEMENT OF LABOR SAFETY. THE ESSENCE OF LABOR PROTECTION 

 

Abstract 

This article discusses the management of labor safety, the essence of labor protection. It also provides 

a brief overview of basic labor protection concepts. 

Keywords: 

control, safety, labor, labor protection, accident, labor protection. 
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MODERN TRENDS IN THE DEVELOPMENT OF THE DIGITAL ECONOMY 

 

Abstract 

This paper discusses the issue of features of the development of technologies in the economy and their 

impact on the development of society. A cross-sectional and comparative analysis of the influence of various 

factors on the development of technology education was carried out. Recommendations for the 

implementation of developments are given. 

Keywords 

Analysis, method, evaluation, technologies, economics. 

 

˽ͦΎ͍͔͙͔ͤ͡ ͔ͨͪͫͦͤ͊͡Έ͎ͤͦͦ ͦͣͨ͟ΈΌ͔ͭͪ͊ ͍·͍͊ͦ͘͡ ͔΅͔ ͦ͒ͤͯ ͔͍ͪͦ͡Όͼ͙Ό ͍ ͦͣͨ͟ΈΌ͔͚ͭͪͤͦ 

͙͙͙ͤ͒ͯͫͭͪΦ ˤ мфтр ͎ͦ͒ͯ ͍͒͊ ͣͦͦ͒͡·ͻ ;͔͍͔ͦ͊͟͡Σ ˣ͙͡͡ ˥͔͚ͭͫ ͙ ˽ͦ͡ ˢ͔ͤ͡͡Σ ͔͍͙͙ͨͪ͒ͦͫͭ͊͡ aL¢{ ͍ͫͦΌ 
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Altair 8800. 
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Abstract 

This paper discusses the issue of features of the development of innovations in the economy and their 

impact on the development of the country's economy. A cross and comparative analysis of the influence of 

various factors on the development of technologies was carried out. Recommendations for the 

implementation of developments are given. 
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DEVELOPMENT OF COMMODITY SERVICES IN THE OIL AND GAS INDUSTRY 

 

Abstract 

This paper discusses the issue of the features of the development of the trade sector in the oil and gas 

industry and its impact on the development of the modern economy. A cross and comparative analysis of the 

influence of various factors on the development of education in the oil and gas sector was carried out. 

Recommendations for the implementation of developments are given. 

Keywords 

Analysis, method, evaluation, oil and gas industry, trade. 

 

˹͔ͺͭΈ ͙ ͎͊͘ Ύ͍͡ΎΌͭͫΎ ͍ͦͫͤͦͤ·͙ͣ ͍͙ͭͦ͊ͪ͊ͣ ͔͚ͣ͗͒ͯͤ͊ͪͦ͒ͤͦ ͎͍͙ͭͦͪͦ͡Φ ˮ͘-͊͘ Ήͺͺ͔ͭ͊͟ ͣ͊ͫ΄ͭ͊͋͊ 

͙͍ͭͪ͊ͤͫͨͦͪͭͪͦ͊͟ ͔ͤͺ͙ͭ ͙ ͔ͤͺ͔͍ͭͨͪͦ͒ͯͭͦ͟ ;͔͍ͪ͘·;͚͊ͤͦ ͨͪͦͫͭ͊ ͙ ;͔͍ͪ͘·;͚͊ͤͦ ͔͒΄͔͍͊Φ ̏ͭͦ ͍ͦ ͎ͣͤͦͦͣ 

ͦ͋ΆΎͫͤΎ͔ͭΣ ͨͦ;͔ͣͯ ͔ͤͺͭΈ ͔͚͍͙͔͒ͫͭͭ͡Έͤͦ Ύ͍͡Ύ͔ͭͫΎ ͔͔ͨͪ͒ͣͭͦͣ ͔͚ͣ͗͒ͯͤ͊ͪͦ͒ͤͦ ͎͍͙ͭͦͪͦ͡Φ ͍́ͦ͊ͪ ͫ 

͔͙͒ͤ·ͣ ͪ·ͤͦͣ͟Σ ͍ ͭͦ ͍͔ͪͣΎ ͊͟͟ ͎͊͘ ͨͦ-͔͔ͨͪ͗ͤͣͯ ͔ͨͪͦ͒͊ͭͫΎ ͤ͊ ͔͎͙ͪͦͤ͊͡Έͤ·ͻ ͪ·ͤ͊͟ͻΦ ˥͊͘ ͔ͫͭͪ͊͒͊ͭ ͦͭ 

͎ͭͦͦΣ ;ͭͦ ͫͭ͊ͦ͡ ͙͍͔ͫͭͤͦ͘ ͊͟͟ ζ͙͙ͭͪ͊ͤΎ ͪ͊ͫͫͭͦΎ͙ͤΎηΦ ͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͎ͦͪ͊͒ͦ͘ ͔ͣͤΈ΄͊Ύ ;͊ͫͭΈ 

͔ͨͦͭͪ͋͡Ύ͔͎ͣͦͦ ͎͊͊͘ ͔ͨͪͦ͒͊ͭͫΎ ͤ͊ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤͦͣ ͍͔ͯͪͦͤΦ ˨͡Ύ ͎͙ͣͤͦͻ ͫͭͪ͊ͤ ͙ͻ ͎͍ͭͦͪͦ͡Ύ ͔ͤͺͭΈΌ ͙ 

͎͊ͦͣ͘ ͍͙ͤͦͫͭ ͤ͊͘;͙͔ͭ͡Έͤ·͚ ͍͊͒͟͡ ό͊͟͟ ͙͔ͨͦͦ͗ͭ͡͡Έͤ·͚Σ ͭ͊͟ ͙ ͙ͦͭͪͼ͔͊ͭ͡Έͤ·͚ύ ͍ ͫ;͔ͭ ͔ͭͯ͟΅͙ͻ ͔ͦͨͪ͊ͼ͙͚ 

͔͎ͨ͊ͭ͗ͤͦͦ͡ ͋͊͊ͤͫ͊͡Φ ˤ ;͙͊ͫͭͤͦͫͭΣ ͪΎ͒ Ή͔͍ͫͨͦͪͭͪͦ͟ ͔ͤͺ͙ͭ ͙ͫ͡Έͤͦ ͍͙͊ͫ͘Ύͭ ͦͭ Ήͫͨͦͪͭ͊͟ ͔ͤͺ͙ͭ ͍ ͔ͨ͊ͤ͡ 

ͨͦͯ͡;͔͙ͤΎ ͙͚ͤͦͫͭͪ͊ͤͤͦ ͍͊͡Όͭ·Φ ˸͙͍͚ͪͦͦ ͔ͫͭͦͪ͟ ͍͔͙ͪ͊͒͘͟ ͙ ͒ͦ͋·;͙ ͔ͤͺ͙ͭ ͙ ͎͊͊͘ ͍ͫͦͫͭ͊͡Ύ͔ͭ 

ͤ͊͘;͙͔ͭ͡ΈͤͯΌ ;͊ͫͭΈ ͙͍͚ͣͪͦͦ Ή͙͙ͦͤͦͣ͟͟Σ ͙ ͙͔ͦ͗͒͊ͭͫΎΣ ;ͭͦ ͍ ͋ͯ͒ͯ΅͔ͣ ͪͦͫͭ Ή͚ͭͦ ͙ͦͭͪ͊ͫ͡ ͔͋ͯ͒ͭ ͭͦ͡Έͦ͟ 

͍͔͙ͯ͡;͙͍͊ͭΈͫΎΦ ͔̆͊ͪ͊ͭͪ͟ ͔͍ͨͪͦͭͦ͟ ͨͦ ͍͔͔ͪ͊͒͘͟ ͔ͤͺ͙ͭ ͙ ͎͊͊͘ ͦͤ͊͘;͔͊ͭΣ ;ͭͦ ͦͭͪ͊ͫ͡Έ ͍ ͎ͦͪ͊͒ͦ͘ ͋ͦ͡Έ΄͔͚ 

͔͔͙ͫͭͨͤ ͍͙͙͊ͫͭ͘ ͦͭ ͙͊ͨͭ͊͟͡Έ͎ͤͦͦ ͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎΣ ;͔ͣ ͦͭ ;͔͍͔ͦ͡;͔͎ͫͦͦ͟ ͭͪͯ͒͊Σ ͨͦΉͭͦͣͯ ͊ͤ͘ΎͭͦͫͭΈ ͍ͪΎ͒ 

͙͡ ͍·͔ͪ͊ͫͭͭ ͭ͊͟ ͙ͫ͡ΈͤͦΣ ͊͟͟ ͦ͋΅͊Ύ ͪ·ͤͦ;ͤ͊Ύ ͙͙͊ͨͭ͊͊͘͟͡ͼ͙ΎΦ 

ˤ Ήͭͦͭ ͔ͫͭͦͪ͟ ͔ͭ͊͗͟ ͍ͻͦ͒Ύͭ ͍͔ͫ ͙͍͙͔͙ͨͪͦͦ͒ͭ͘͡ ͙͎ͨͪͪͦ͒ͤͦͦ ͎͊͊͘ ͙ ͔ͭΣ ͭͦ͟ ͙͍͔͔͊ͭ͘͟͡ ͔ͫͪͯ ͙͘ 

͙͎ͨͪͪͦ͒ͤͦͦ ͎͊͊͘Φ ˿Ό͒͊ ͔ͤ ͍ͻͦ͒Ύͭ ͙͙ͦͣͨ͊ͤ͟Σ ͦͭͦͪ͟·͔ ͙ͭͪ͊ͤͫͨͦͪͭͪͯΌͭΣ ͔͔ͨͪͪ͊͋͊ͭ·͍͊Όͭ ͙͙͡ ͨͪͦ͒͊Όͭ 

͔ͤͺͭΈ ͙ ͙ͨͪͪͦ͒ͤ·͚ ͎͊͘Φ ˨͡Ύ ͔ͭͻ ͙͚ͦͣͨ͊ͤ͟Σ ͦͭͦͪ͟·͔ ͍·ͨͦͤ͡ΎΌͭ ͍͔ͫ ͍͙͒· ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΣ ͔ͭ͊͗͟ 
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͙͍͔ͫͭͤ͘·ͻ ͊͟͟ ͙͔͎͙͍ͤͭͪͪͦ͊ͤͤ·͔ ͔ͤͺͭΎͤ·͔ ͙͙ͦͣͨ͊ͤ͟Σ ͪͯͨͤ͟·͔ ͔ͤͺͭΎͤ·͔ ͙͙ͦͣͨ͊ͤ͟Σ ͭͦ͡Έͦ͟ 

͔͎͔ͨͪ͒ͨͦ͊͊ͣ͡·͔ ͒ͦͻͦ͒· ͦͭ ͍͟͡Ό;͔ͤͤ·ͻ ͍͙͍͒ͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͯ;͙ͭ·͍͊ΌͭͫΎ ͍ ͔͍ͦͭͪ͊ͫͦͣ͡ ͔͔ͨͦ͊͊ͭ͘͟͡ ͍ 

͔͔ͪ͊ͣͪ͘ нΣм ͙͙ͭͪͦͤ͊͡͡ ͍͒ͦ͊ͪͦ͡͡Φ 

ˮ͙ͫͭͦͪ;͔͙ͫ͟ ͙͙͔ͤ͘͟ ͼ͔ͤ· ͔΅͔ ͪ͊͘ ͔͙͍͙ͨͪͦ͒ͣͦͤͫͭͪͪͦ͊͡Σ ;ͭͦ ͔͙ͦ͋͊ͤ͟͡Ύ ͼ͔ͤ ͤ͊ ͔ͤͺͭΈ ͎ͣͦͯͭ 

͙͔ͣͭΈ ͔ͫͪΈ͔ͤ͘·͔ Ή͙ͦͤͦͣ͟;͔͙͔ͫ͟ ͔͍͙ͨͦͫ͒ͫͭ͡ΎΦ ͙̏ͭ Ήͺͺ͔ͭ͟· ͍ ͤ͊͘;͙͔ͭ͡Έ͚ͤͦ ͔͔͙ͫͭͨͤ ͙ͪ͊͘͡;͊ΌͭͫΎ ͨͦ 

ͫͭͪ͊ͤ͊ͣΣ ͍ ͍͙͙͙͊ͫͣͦͫͭ͘ ͦͭ ͔ͪ͊ͣͪ͊͘ ͫͭͪ͊ͤ ͙ ͙ͻ ͔͙ͨͦͦ͗ͤ͡Ύ ͍ ͼ͔ͨͦ;͔͟ ͍ͨͦͫͭ͊ͦ͟Φ ˩͔͍͔ͫͭͫͭͤͤͦΣ 

͍͙͍ͪ͊͊͘Ό΅͙͔ͫΎ ͫͭͪ͊ͤ·-Ήͫͨͦ͟ ͔ͪͭͪ· ͔ͤͺ͙ͭ ͔͔͋ͦ͡ ͯΎ͍͙ͣ͘· ͟ ͫ͊͟;͊ͣ͟ ͼ͔ͤ ͤ͊ ͔ͤͺͭΈΣ ;͔ͣ ͍͙ͪ͊ͭ͘·͔ 

ͫͭͪ͊ͤ·-͙͔ͣͨͦͪͭͪ· ͔ͤͺ͙ͭΦ 

ˤ ͼ͔ͦͣ͡ ͍͊ͪͭ͊͟͡Έͤ·͚ ͪͦͫͭ ˤˤ˽ ͍ ͙ͦ͋ͦͻ ͔ͫͭͦͪ͊͟ͻ ͔͎͙͔ͪ͊ͪͯͭ ͙͍ͦ͒ͤ͊ͦͦ͟Φ ˽͔ͦͫ͡ ͎ͦ͒ͤͦͦ ͍͊ͪͭ͊͊͟͡ 

ͣ· ͤ͊͋͡Ό͔͒͊ͣ ͤ͊͘;͙͔ͭ͡Έ͔ͤͦ ͙͔͙͔ͫͤ͗ͤ ͍ ͙ͦ͋ͦͻ ͔ͫͭͦͪ͊͟ͻΣ ͊ ;͔͔ͪ͘ ͍͒͊ ͙ ;͔ͭ·͔ͪ-͔͍͒ΎͭΈ ͍͍͊ͪͭ͊ͦ͟͡ ͪͦͫͭ 

͔ͪ͊͡Έ͎ͤͦͦ ˤˤ˽ ͍͔͙ͯ͡;͙͍͔͊ͭͫΎ ͍ ͍͔ͦͭͭ ͤ͊ ΄ͦ͟ ͼ͔ͤ ͤ͊ ͔ͤͺͭΈΦ ˽͙͔ͪͣ;͔͊ͭ͡ΈͤͦΣ ͦ͒ͤ͊ͦ͟Σ ;ͭͦ ͍͔͙͡;͙ͤ͊ 

͍͔͍ͦͭͭͦ ͤ͊͘;͙͔ͭ͡Έͤͦ ͙ͪ͊͘͡;͔͊ͭͫΎ ͨͦ ͔ͫͭͦͪ͊ͣ͟Σ ͙ͨͪ Ήͭͦͣ ͍͔ͦͭͭ ͙͔ͨͪͣͪͤͦ ͍ ͍͔ͦͫͣΈ ͪ͊͘ ͋ͦ͡Έ΄͔ ͍ 

͔ͤͺ͔͎͍ͭ͊ͦͦͣ͘ ͔͔ͫͭͦͪ͟Σ ;͔ͣ ͍ ͦͫͭ͊͡Έ͚ͤͦ ;͙͊ͫͭ Ή͙͙ͦͤͦͣ͟͟Φ  

ˮͤͺ͡Ύͼ͙Ύ ͔ͪ͊ͫͭͭ ͫͪ͊ͯ͘ ͙ ;͔͔ͪ͘ ;͔ͭ·͔ͪ-͔͍͒ΎͭΈ ͍͍͊ͪͭ͊ͦ͟͡ ͔ͨͦͫ͡ ͙͔͙ͫͤ͗ͤΎ ͼ͔ͤ ͤ͊ ͔ͤͺͭΈΦ 

˿͔͍͔͒ͦ͊ͭ͡͡ΈͤͦΣ ͣΎ͎͊͟Ύ ͙ͨͦ͘ͼ͙Ύ ͔͔͒ͤ͗ͤͦ-͔͙͚ͪ͒ͭͤͦ͟ ͙͙͙ͨͦͭ͟͡ ͔͔͍͔ͨͪ΄͙͍͔͊ͭ ͙͔͙͔ͫͤ͗ͤ ͙ͤͺ͡Ύͼ͙͙ ͙͘-

͊͘ ͙͔͙ͫͤ͗ͤΎ ͼ͔ͤ ͤ͊ ͔ͤͺͭΈΦ ˴͊͟ ͨͪΎ͔ͣͦ ͔͍͙͔ͫ͒ͫͭ͡Σ ͔ͦ͋ͣͤͤ·͚ ͯͪͫ͟ ͙͔ͫͤ͗͊ͭͫΎ ͍ ͔ͭ;͔͙͔ͤ 

͙͔ͨͪͦ͒ͦ͗ͭ͡͡Έ͎ͤͦͦ ͍͔͔͙ͪͣͤΣ ;ͭͦ ͍͔͔ͣͫͭ ͫ ͔͍ͨͪͦͤ͊;͊͡Έͤ·ͣ ͪͦͫͭͦͣ ͙ͤͺ͡Ύͼ͙͙ ͙͍͙ͨͪͦ͒ͭ ͟ ͔͔͋ͦ͡ 

͎͙ͦͪ͊ͤ;͙͔ͭ͡Έ͚ͤͦ ͔͔͒ͤ͗ͤͦ-͔͙͚ͪ͒ͭͤͦ͟ ͙͙͔ͨͦͭ͟͡ ;͔͔ͪ͘ ΄͔ͫͭΈ-͍͔͒ͤ͊͒ͼ͊ͭΈ ͍͍͊ͪͭ͊ͦ͟͡ ͔ͨͦͫ͡ ΄ͦ͊͟Φ 

ˮͤͺ͡Ύͼ͙Ύ ͔ͭ͊͗͟ ͔ͪ͊ͫͭͭ ͔ͨͦͫ͡ ͙͔ͨͦͦ͗ͭ͡͡Έͤ·ͻ ͫ͊͟;͍ͦ͟ ͼ͔ͤ ͤ͊ ͔ͤͺͭΈΦ 

˭͔͒ͫΈ ͔͙ͦ͋͊ͤ͟͡Ύ ͪͦͫͭ͊Σ ͨͦ-͍͙͙͒ͣͦͣͯΣ ͙͔͙ͫͣͣͭͪ;ͤͦ ͔͒ͣͨͺ͙ͪͯΌͭͫΎ ͔͔͒ͤ͗ͤͦ-͔͙͚ͪ͒ͭͤͦ͟ 

͙͙͚ͨͦͭͦ͟͡ όͤ͊ͫͦ͟͡Έͦ͟ Ήͭͦ ͍ͦͣͦ͗ͤͦ͘ ͍ ͙͔͔ͫͫͭͣ ͍ ͍ͦͫͤͦͤͦͣ ͺ͙͙͍ͫͪͦ͊ͤͤ͟·ͻ ͔ͦ͋ͣͤͤ·ͻ ͍ͯͪͫͦ͟ ͫ 

͔͙͔ͨͪͦ͋͊͒͊ͤͣ͡ ͺ͙ͫ͊͟͡Έ͚ͤͦ ͙͙͙ͨͦͭ͟͡ύΦ ˿͙͔͙͔ͤ͗ͤ ͔ͨͦͫ͡ ͙͔͙ͫͤ͗ͤΎ ;͙͚ͫͭͦ ͼ͔ͤ· ͤ͊ ͔ͤͺͭΈ Ύ͍͡Ύ͔ͭͫΎ 

ͤ͊͘;͙͔ͭ͡Έͤ·ͣ ͭͦ͡Έͦ͟ ;͔͔ͪ͘ ͙ͦ͒ͤ ͙ ͍͒͊ ͍͊ͪͭ͊͊͟͡ ͔ͨͦͫ͡ ΄ͦ͊͟Σ ͨͦͭͦͣͯ ;ͭͦ ̇ˣ ͔͔͔ͤͣ͒ͤͤͦ͡ ͙͔ͫͤ͗͊ͭ 

ͨͪͦͼ͔ͤͭͤͯΌ ͍ͫͭ͊ͯ͟Φ ́ͦ;ͤͦ ͭ͊͟ ͔͗ ͍͔͙ͯ͡;͔͙͔ͤ ͔ͪ͊͡Έ͎ͤͦͦ ͪͦͫͭ͊ ˤˤ˽ ͺ͙͙͔ͫͪͯͭͫ͟Ύ ͭͦ͡Έͦ͟ ;͔͔ͪ͘ ͔͒ͫΎͭΈ ͙ 

͙ͦ͒ͤͤ͊͒ͼ͊ͭΈ ͍͍͊ͪͭ͊ͦ͟͡ ͔ͨͦͫ͡ ΄ͦ͊͟Σ ͍ ͍ͦͫͤͦͤͦͣ ͙͘-͊͘ ͔͔͔͎ͤͣ͒ͤͤͦͦ͡ ͔ͯ͗ͫͭͦ;͔͙ͤΎ ͍ ͍͔ͦͭͭ ͤ͊ 

͍ͨͦ·΄͔͙͔ͤ ;͙͚ͫͭͦ ͼ͔ͤ· ͤ͊ ͔ͤͺͭΈΦ 

ˮͤͺ͡Ύͼ͙Ύ ͍͔͙ͯ͡;͙͍͔͊ͭͫΎ ͙͘-͊͘ ͣΎ͎͚ͦ͟ ͔͔͒ͤ͗ͤͦ-͔͙͚ͪ͒ͭͤͦ͟ ͙͙͙ͨͦͭ͟͡ ͍ ͫͯ͡;͔͊ ;͙͎ͫͭͦͦ ͙͔͙ͫͤ͗ͤΎ 

͙͙͡ ͙͘-͊͘ ΄ͦ͊͟ ͔ͨͦͫ͡ ;͙͎ͫͭͦͦ ͍͔͙ͯ͡;͔͙ͤΎΦ ˻͔͋ͣͤͤ·͚ ͯͪͫ͟ ͔͙͔͒ͣͦͤͫͭͪͪͯͭ ͙ͫ͡Έ͔ͤͦ ͙͔͙͔ͫͤ͗ͤ ͔ͨͦͫ͡ 

͙͔͙ͫͤ͗ͤΎ ;͙͚ͫͭͦ ͼ͔ͤ· ͤ͊ ͔ͤͺͭΈ ό͔ͭ͊͗͟ ͙͘-͊͘ ͣΎ͎͚ͦ͟ ͔͔͒ͤ͗ͤͦ-͔͙͚ͪ͒ͭͤͦ͟ ͙͙͙ͨͦͭ͟͡ύΣ ͤͦ ͙͡΄Έ 

͔ͤͤ͊͘;͙͔ͭ͡Έ͔ͤͦ ͍ͨͦ·΄͔͙͔ͤ ͔ͨͦͫ͡ ͍ͨͦ·΄͔͙ͤΎ ;͙͚ͫͭͦ ͼ͔ͤ· ͤ͊ ͔ͤͺͭΈΦ ˿͙͡Έ͔ͤͦ ͔ͦ͋ͫͼ͔͙͍͙͔ͤ͊ͤ ͙ ͪͦͫͭ 

͙ͤͺ͡Ύͼ͙͙ ͍·͘·͍͊Όͭ ͔͔ͦͭͦ͗ͤͤͦ͡ ͍ͨͦ·΄͔͙͔ͤ ͨͪͦͼ͔͚ͤͭͤͦ ͍͙ͫͭ͊͟ ̇ˣ ͔ͨͦͫ͡ ͙͔͙ͫͤ͗ͤΎ ;͙͚ͫͭͦ ͼ͔ͤ· ͤ͊ 

͔ͤͺͭΈΦ 

˿͙ͯͣͣͪͯΎ ͔ͪͯ͘͡Έͭ͊ͭ· ͙ͦ͋ͦͻ ͔͙͔͚ͤͤͤ͡·ͻ ͪ͊ͫ΄͙͔͙͚ͪͤΣ Ήͺͺ͔ͭ͟· ͪͦͫͭ͊ ͍ ͍ͦͫͤͦͤͦͣ 

͔͙͒ͦͯͣͤͭͪͯ͟ΌͭͫΎ ͔ͨͦͫ͡ ό;͙͎ͫͭͦͦύ ͍ͨͦ·΄͔͙ͤΎ ͼ͔ͤ ͤ͊ ͔ͤͺͭΈΦ ˻͍͙͔ͭͫͯͭͫͭ ͔ͪ͊͟ͼ͙͙ ˤˤ˽ ͤ͊ ͙͔͙͔ͫͤ͗ͤ 

ό;͙͚ͫͭͦύ ͼ͔ͤ· ͤ͊ ͔ͤͺͭΈ ͍͔ͦ͋ͯͫͦͤͦ͡͡ ͯͪͫͦͣ͟ ͔͔͒ͤ͗ͤͦ-͔͙͚ͪ͒ͭͤͦ͟ ͙͙͙ͨͦͭ͟͡Σ ͨͦͫͦ͟͡Έͯ͟ ̇ˣ 

͙͔͙͊ͫͣͣͭͪ;ͤͦ ͙͍͔͚͍͔ͨͪͦͭͦ͒ͫͭͯͭ ͔͍͙ͨͦͫ͒ͫͭ͡Ύͣ ͔͎͙͍ͤ͊ͭͤ·ͻ ΄͍ͦͦ͟ ͼ͔ͤ ͤ͊ ͔ͤͺͭΈΦ ˿͔͍͔͒ͦ͊ͭ͡͡ΈͤͦΣ 

͔ͦ͋ͣͤͤ·͚ ͯͪͫ͟ ͔ͭ͊͗͟ ͔͎͙͔ͪ͊ͪͯͭ ͍ ͍ͦͫͤͦͤͦͣ ͤ͊ ͙͔͙͔ͨͦͤ͗ͤ ͙ͫ͡Έͤ·ͣ ͔ͦ͋ͫͼ͔͙͍͙͔ͤ͊ͤͣΦ ˮͤͺ͡Ύͼ͙Ύ 

͍͔͙ͯ͡;͙͍͔͊ͭͫΎ ͔ͨͦͫ͡ ͙ͦ͋ͦͻ ͙͍ͭͨͦ ΄͍ͦͦ͟ ͙͋ͦ͡ ͙͘-͊͘ ͙͍͚͊͒͊ͨͭͤͦ ͔͔͒ͤ͗ͤͦ-͔͙͚ͪ͒ͭͤͦ͟ ͙͙͙ͨͦͭ͟͡ ͍ ͫͯ͡;͔͊ 

͙͔͙ͫͤ͗ͤΎΣ ͙͋ͦ͡ ͙͘-͊͘ ΄ͦ͊͟ ͍ ͫͯ͡;͔͊ ͪͦͫͭ͊Φ 

̏ͺͺ͔ͭ͟· ͪͦͫͭ͊ ͍ ͍ͦͫͤͦͤͦͣ ͺ͙͙ͫͪͯ͟ΌͭͫΎ ͔ͨͦͫ͡ ͍ͨͦ·΄͔͙ͤΎ ό;͙ͫͭ·ͻύ ͼ͔ͤ ͤ͊ ͔ͤͺͭΈΦ ˻͍͙͔ͭͫͯͭͫͭ 

͔ͪ͊͟ͼ͙͙ ˤˤ˽ ͤ͊ ͙͔͙͔ͫͤ͗ͤ ό;͙͚ͫͭͦύ ͼ͔ͤ· ͤ͊ ͔ͤͺͭΈ ͍͔ͦ͋ͯͫͦͤͦ͡͡ ͍͔͙͔ͤ͊ͨͪ͊ͤͣ͡ ͔͔͒ͤ͗ͤͦ-͔͙͚ͪ͒ͭͤͦ͟ 

͙͙͙ͨͦͭ͟͡Σ ͨͦͫͦ͟͡Έͯ͟ ̇ˣ ͙͔͙͊ͫͣͣͭͪ;ͤͦ ͙͍͔͚͍͔ͨͪͦͭͦ͒ͫͭͯͭ ͔͍͙ͨͦͫ͒ͫͭ͡Ύͣ ͔͎͙͍ͤ͊ͭͤ·ͻ ΄͍ͦͦ͟ ͼ͔ͤ ͤ͊ 

͔ͤͺͭΈΦ ˿͔͍͔͒ͦ͊ͭ͡͡ΈͤͦΣ ͔ͦ͋ͣͤͤ·͚ ͯͪͫ͟ ͔ͭ͊͗͟ ͔͎͙͔ͪ͊ͪͯͭ ͍ ͍ͦͫͤͦͤͦͣ ͤ͊ ͙͔͙͔ͨͦͤ͗ͤ ͙ͫ͡Έͤ·ͣ 
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͔ͦ͋ͫͼ͔͙͍͙͔ͤ͊ͤͣΦ ˮͤͺ͡Ύͼ͙Ύ ͍͔͙ͯ͡;͙͍͔͊ͭͫΎ ͔ͨͦͫ͡ ͙ͦ͋ͦͻ ͙͍ͭͨͦ ΄͍ͦͦ͟ ͙͋ͦ͡ ͙͘-͊͘ ͣΎ͎͚ͦ͟ ͔͔͒ͤ͗ͤͦ-

͔͙͚ͪ͒ͭͤͦ͟ ͙͙͙ͨͦͭ͟͡ ͍ ͫͯ͡;͔͊ ͙͔͙ͫͤ͗ͤΎΣ ͙͋ͦ͡ ͙͘-͊͘ ΄ͦ͊͟ ͍ ͫͯ͡;͔͊ ͪͦͫͭ͊Φ ˭͍͙͙͊ͫͣͦͫͭΈ ͦͭ ͙ͨͪͪͦ͒ͤ·ͻ 

͔͍ͪͫͯͪͫͦ ͔ͣͦ͗ͭ ͋·ͭΈ ͍͔͚ͪ͒ͤͦ ͒͡Ύ Ή͙͙ͦͤͦͣ͟͟Σ Ή͙ͫͨͦͪͭͪͯ͟Ό΅͔͚ ͔ͤͺͭΈΦ ̏ͭͦ ͔ͦͫͦ͋ͤͤͦ ͊ͭͯ͊͟͡Έͤͦ ͍ͦ 

͍͔͔ͪͣͤ͊ ͔͙ͨ͊͒ͤΎ ͼ͔ͤ ͤ͊ ͔ͤͺͭΈΦ 

ˣ͔͔ͦ͡ ͙͍͔͙͒ͪͫͺ͙ͼ͙͍ͪͦ͊ͤͤ͊Ύ Ή͙ͦͤͦͣ͊͟͟Σ ͍ ͔ͣͤΈ΄͔͚ ͔͔͙ͫͭͨͤ ͍͙͊ͫ͘Ύ΅͊Ύ ͦͭ ͙ͨͪͪͦ͒ͤ·ͻ ͔͍ͪͫͯͪͫͦΣ 

͔͚͍͙͔͒ͫͭͭ͡Έͤͦ ͔͋ͯ͒ͭ ͔͔͋ͦ͡ ͚ͯͫͭͦ;͙͍͚ͦ ͍ ͫͯ͡;͔͊ ͙ͦͭͪͼ͔͊ͭ͡Έͤ·ͻ ͫ͊͟;͍ͦ͟ ͼ͔ͤ ͤ͊ ͔ͤͺͭΈΦ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

1. ˣͯ΄͔͍ͯΣ ˤΦ ˤΦ ˸͙͍͚ͪͦͦ ͔ͤͺ͔͎͍ͭ͊ͦ͘·͚ ͪ·ͤͦ͟Υ ͙͍ͤͤͦ͊ͼ͙ͦͤͤ·͔ ͔͔ͭͤ͒ͤͼ͙͙ κ ˤΦˤΦ ˣͯ΄͔͍ͯΦ - ˸ΦΥ 

͔͎͙̏ͤͪΎΣ нлмсΦ - 138 c. 

2. ˣͯ΄͔͍ͯΣ ˤΦˤΦ ͙͙̇͟͡;͔͙͚ͫ͟ ͻ͔͊ͪ͊ͭͪ͟ ͎ͦ͟ΆΌͭͯͪ͟· ͙͍͎ͣͪͦͦͦ ͔ͤͺ͔͎͍͎ͭ͊ͦͦͦ͘ ͪ·ͤ͊͟ κ ˤΦˤΦ ˣͯ΄͔͍ͯΦ - ˸ΦΥ 

˴͙͎ͤ͊ ͨͦ ͔͍͙́ͪ͋ͦ͊ͤΌΣ нлмсΦ - 369 c. 

3. ˤ͔͊͒ͼ͙͚͟Σ ̑Φ ˤΦ ˣ͔͙͔ͯͪͤ ͔ͤͺͭΎͤ·ͻ ͙ ͎͍͊ͦ͘·ͻ ͍͙ͫ͊͗ͤ͟ κ ̑ΦˤΦ ˤ͔͊͒ͼ͙͚͟Φ - ˸ ΦΥ ˢ͔͙͊͒ͣ͟ΎΣ нлмоΦ - 352 c. 

4. ˤ͍͔͔͙͔͒ͤ ͍ ͔͎͔͙ͣͭ͊ͦͤ͡͡Ό ͎ͦͪΌ;͙ͻ ͙͔ͫͦͨ͊ͣ͟·ͻ ͙ ͎͔͔ͯͫͦ͒ͪ͗͊͡΅͙ͻ ͨͦͪͦ͒Φ ̂;͔͔͋ͤͦ ͙͔ͨͦͫͦ͋ κ ˤΦ˹Φ 

ˤ͍ͦͦ͟͡ ͙ ͒ͪΦ - ˸ ΦΥ ˮ͔͒͊ͭ͘͡Έ͍ͫͭͦ ˿˽͋˥̂Σ нлмпΦ - 248 c. 

5. ˤͦͪͦ͋Έ͔͍Σ ˢΦ ˩Φ ˮ͍ͤͤͦ͊ͼ͙ͦͤͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡ ͍͔͙ͦͫͦͤΎ ͔͔͙͚ͣͫͭͦͪͦ͗͒ͤ ͎͍͊ͦ͘·ͻ ͎͙͍͒ͪ͊ͭͦ κ ˢΦ˩Φ 

ˤͦͪͦ͋Έ͔͍Σ ˤΦ˽Φ ˸͊͡Ό͍ͦ͟Φ - ˸ ΦΥ ˮ͔͒͊ͭ͘͡Έ͍ͫͭͦ ˾͙͚͎ͦͫͫͫͦͦ͟ ͙͍͔͙͔̂ͤͪͫͭͭ͊ ͒ͪͯ͗͋· ͍ͤ͊ͪͦ͒ͦΣ нлмтΦ - 296 c. 

ϭ ˢ͙͔͍ͤͤ͊͡ ˽ΦΣ ˨͔͍ͪͣ͊ͤͦ ˸ΦΣ ˣ͔͍͊͋͊ ˣΦ, 2023 

 

 

 

 

ˢͤͤ͊ͣͯͻ͔͍͊ͣͣ͒ͦ ˥͍ͯ͊ͤ;ͣͯͪ͊ͭ 

͔͍͔ͨͪͨͦ͒͊͊ͭ͡ΈΣ  

͔͎́ͯͪͣͤͫͦͦ͟͟ ˿͔͡Έͫͦ͟ͻͦ͘Ύ͚͍͔͎ͫͭͤͤͦͦ ͙͍͔͙͔ͯͤͪͫͭͭ͊  

͙͔͙ͣͤ ˿ΦˢΦ ˹͙Ύ͍ͦ͊͘Σ 

͎Φ s΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟  

˹͎͊ͯ͘͡·͔͍ ˥͚ͯͣͯͪ͊ͭ͘ 

͔ͫͭͯ͒ͤͭΣ 

 ͔͎́ͯͪͣͤͫͦͦ͟͟ ˿͔͡Έͫͦ͟ͻͦ͘Ύ͚͍͔͎ͫͭͤͤͦͦ ͙͍͔͙͔ͯͤͪͫͭͭ͊  

͙͔͙ͣͤ ˿ΦˢΦ ˹͙Ύ͍ͦ͊͘Σ 

͎Φ s΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟  

ˢ͍ͭ͊͒͗͊ͤͦ͊ ˸͔͔ͪ͒͗ͤ 

͔ͫͭͯ͒ͤͭΣ 

 ͔͎́ͯͪͣͤͫͦͦ͟͟ ˿͔͡Έͫͦ͟ͻͦ͘Ύ͚͍͔͎ͫͭͤͤͦͦ ͙͍͔͙͔ͯͤͪͫͭͭ͊  

͙͔͙ͣͤ ˿ΦˢΦ ˹͙Ύ͍ͦ͊͘Σ 

͎Φ s΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 

 

˴ˢ˹ˢ˶ ˿ˣ̍́ˢ ˮ ˩˥˻ ̅̂˹˴̇ˮˮ ˤ ˾ˢ˭˸˩̋˩˹ˮˮ ́˻ˤˢ˾˻ˤ  

 

ˢͤͤͦͭ͊ͼ͙Ύ 

ˤ Ή͚ͭͦ ͫͭ͊ͭΈ͔ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭͫΎ ͟ ͊ͤ͊͡ ͫ͋·ͭ͊ ͙ ͔͎ͦ ͺͯͤ͟ͼ͙͙ ͍ ͔ͪ͊ͣ͘΅͔͙͙ͤ ͍͍ͭͦ͊ͪͦΣ ͍͙ͯͫͦ͡Ύ 

ͪ·ͤͦ;͚ͤͦ Ή͙͙ͦͤͦͣ͟͟Σ ͙͔ͨͪͣͪ· ͎͙͋͊ͦͨͪ͡Ύͭͤ·ͻ ͙ͫͭͯ͊ͼ͙͚Σ ͨͪͦ͒͊͗͊ ͍͍ͭͦ͊ͪͦ ͙  ͍͙͍͊ͣͦͫ͘Ύ͘Έ ͔ͣ͗͒ͯ 

͙͙ͤͣΦ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡ 

˴͊ͤ͊͡Σ ͫ͋·ͭΣ ͍ͭͦ͊ͪΣ Ή͙ͦͤͦͣ͊͟͟Σ ͨͪͦ͒͊͗͊Φ 
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!ƴƴŀƳǳƘŀƳƳŜŘƻǾ DǳǿŀƴŎƘƳȅǊŀǘ 

[ŜŎǘǳǊŜǊΣ ¢ǳǊƪƳŜƴ !ƎǊƛŎǳƭǘǳǊŀƭ ¦ƴƛǾŜǊǎƛǘȅ ƴŀƳŜŘ ŀŦǘŜǊ {Φ!Φ bƛȅŀȊƻǾΣ 

!ǎƘƎŀōŀǘΣ ¢ǳǊƪƳŜƴƛǎǘŀƴ  

bŀȊƎǳƭȅȅŜǾ DǳȅȊƳȅǊŀǘ 

{ǘǳŘŜƴǘΣ ¢ǳǊƪƳŜƴ !ƎǊƛŎǳƭǘǳǊŀƭ ¦ƴƛǾŜǊǎƛǘȅ ƴŀƳŜŘ ŀŦǘŜǊ {Φ!Φ bƛȅŀȊƻǾΣ 

!ǎƘƎŀōŀǘΣ ¢ǳǊƪƳŜƴƛǎǘŀƴ  

!ǘŀƧŀƴƻǾŀ aŜǊƧŜƴ 

{ǘǳŘŜƴǘΣ ¢ǳǊƪƳŜƴ !ƎǊƛŎǳƭǘǳǊŀƭ ¦ƴƛǾŜǊǎƛǘȅ ƴŀƳŜŘ ŀŦǘŜǊ {Φ!Φ bƛȅŀȊƻǾΣ 

!ǎƘƎŀōŀǘΣ ¢ǳǊƪƳŜƴƛǎǘŀƴ 

 

5L{¢wL.¦¢Lhb /I!bb9[ !b5 L¢{ C¦b/¢Lhb{ Lb ¢I9 t[!/9a9b¢ hC Dhh5{ 

 

!ōǎǘǊŀŎǘ 

¢Ƙƛǎ ŀǊǘƛŎƭŜ ŘƛǎŎǳǎǎŜǎ ǘƘŜ ŘƛǎǘǊƛōǳǘƛƻƴ ŎƘŀƴƴŜƭ ŀƴŘ ƛǘǎ ŦǳƴŎǘƛƻƴǎ ƛƴ ǘƘŜ ǇƭŀŎŜƳŜƴǘ ƻŦ ƎƻƻŘǎΣ ǘƘŜ 

ŎƻƴŘƛǘƛƻƴǎ ƻŦ ŀ ƳŀǊƪŜǘ ŜŎƻƴƻƳȅΣ ŜȄŀƳǇƭŜǎ ƻŦ ŦŀǾƻǊŀōƭŜ ǎƛǘǳŀǘƛƻƴǎΣ ǘƘŜ ǎŀƭŜ ƻŦ ƎƻƻŘǎ ŀƴŘ ǘƘŜ ǊŜƭŀǘƛƻƴǎƘƛǇ 

ōŜǘǿŜŜƴ ǘƘŜƳΦ 

YŜȅǿƻǊŘǎ 

/ƘŀƴƴŜƭΣ ǎŀƭŜǎΣ ǇǊƻŘǳŎǘΣ ŜŎƻƴƻƳȅΣ ǎŀƭŜΦ 

 

˴͊ͤ͊͡ όͺͯͤ͟ͼ͙͙ύ ͫ͋·ͭ͊ ς Ήͭͦ ͨͯͭΈ ͍͍ͭͦ͊ͪͦ ͦͭ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ ͟ ͔͙͔ͨͦͭͪ͋ͭ͡Ύͣ ͫ ͨͦͣͦ΅ΈΌ 

͔ͤͫͦ͟͡Έ͙͟ͻ ͔͙ͨͪ͒ͨͪΎ͙͚ͭ ͙ ͔ͦͭ͒͡Έͤ·ͻ ͙͡ͼ ͒͡Ύ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͙ͻ ͙͒ͦͫͭͯͨͤͦͫͭ ͒͡Ύ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ 

͔͙͔ͨͦͭͪ͋ͭ͡Ύ͙ͣ ͙͙͡ ͔ͦͭ͒͡Έͤ·͙ͣ ͔͙ͨͪ͒ͨͪΎ͙ͭΎ͙ͣΦ ̂;͙͙͊ͫͭͤ͟ ͔͙͎͍͎ͣ͊ͪͭͤͦͦͦ͟ ͊ͤ͊͊͟͡ ͍·ͨͦͤ͡ΎΌͭ 

͔ͫ͒ͯ͡Ό΅͙͔ ͊͒͊͘;͙Υ  

π ͫ ͙ͦ͋ͪ͊Όͭ ͙ ͪ͊ͫͨͪͦͫͭͪ͊ͤΎΌͭ ͙͔͍͔ͫͫ͒ͦ͊ͭ͡͡Έͫͯ͟Ό ό͔͙͎͍ͣ͊ͪͭͤͦͯ͟Όύ ͙ͤͺͦͪͣ͊ͼ͙Ό ͦ ͪ·͔ͤ͟Σ 

ͦ͊͘͟·͍͊Όͭ ͔ͨͦ͒͒ͪ͗ͯ͟ ͍ ͔͙͎͔ͣ͊ͪͭͤ͟Σ ͍͙͎ͨͪͦ͒͊Όͭ ͨͪͦ͒ͯͭ͟ ͔͙ͫͪ͒ ͔͙͔͔͚ͨͦͭͪ͋ͭ͡Τ  

π ͫ ͔͙ͭͪͣͭͫΎ ͍͔͍͙ͯ͒ͦͭͦͪͭ͡Έ ͔͙ͨͦͭͪ͋ͤͦͫͭ ͔͙͔͔͚ͨͦͭͪ͋ͭ͡ ό͙͍ͫͦͪͭͪͦ͊ͭΈΣ ͙ͦͭ͋ͪ͊ͭΈΣ ͙ͫͦ͋ͪ͊ͭΈΣ 

͍ͯͨ͊ͦ͟·͍͊ͭΈύΤ 

π ͍͔͔͒ͭ ͔͔͎͍ͨͪͦͦͪ·Τ ͔͔͍͙ͨͪͦͭ͘ ͙ ͻ͙ͪ͊ͤͭ ͍ͭͦ͊ͪ·Τ  

π ͙͙͍ͤ͊ͤͫͪͦ͊ͭͅΈ ͨͪͦͼ͔ͫͫ ͔͙ͪ͊ͫͨͪͦͫͭͪ͊ͤͤΎΤ ͙͔ͪͫͯͭ͟Σ ;ͭͦ͋· ͯͯ͡;΄͙ͭΈ ͊ͤ͊͟͡ ͫ͋·ͭ͊Φ  

˶Ό͚͋ͦ ͊ͤ͊͟͡ ͫ͋·ͭ͊ ͣͦ͗ͤͦ ͦͻ͔͙͍͊ͪ͊ͭͪͦ͊ͭ͘͟Έ ͔ͫ͒ͯ͡Ό΅͙ͣΥ ͺ͙͙͘;͔͙͚ͫ͟ ͨͪͦ͒ͯͭ͟Σ ͍ͨͪ͊ͦ 

͍͔͙ͫͦ͋ͫͭͤͤͦͫͭΣ ͔͙ͨ͊ͭ͗͡Σ ͙ͤͺͦͪͣ͊ͼ͙ΎΣ ͙͔͒ͦͨͦͤͭ͡͡Έͤ·͔ ͎͙ͯͫͯ͡Φ ˹͔͔͙ͣ͊ͭͪ͊͡Έͤ·͔ ͨͪͦ͒ͯͭ͟· ό͎͙ͯͫͯ͡Σ 

͙͔͙͒Σ ͫͣ·ͫ͡·ύ ͔͔͔ͨͪͣ΅͊ΌͭͫΎ ͍ ͔͔ͫͪ͒ όͫͺ͔͔ͪύ ͊ͤ͊͊͟͡ ͫ͋·ͭ͊ ͎ͯͫͯ͡Φ ˴͊ͤ͊͡ ͫ͋·ͭ͊ ͪ·ͤ͊͟ ͣͦ͗ͤͦ 

ͦͻ͔͙͍͊ͪ͊ͭͪͦ͊ͭ͘͟Έ ͔͎ͦ ͍͔ͯͪͦͤͣΦ ͍͔̂ͪͦͤΈ ͊ͤ͊͊͟͡ ͫ͋·ͭ͊ ͣͦ͗ͤͦ ͙ͦͨͫ͊ͭΈ ͊͟͟ ͡Ό͎͋ͦͦ ͔͙ͨͦͫͪ͒ͤ͊͟Σ ͦͭͦͪ͟·͚ 

͍͔͔ͪͣͤͤͦ ͍͔͔͊͒ͭ͡ ͙͙͡ ͙͔͔ͨͪͦ͋ͪͭ͊ͭ ͍ͨͪ͊͊ ͤ͊ ͍ͭͦ͊ͪΣ ;ͭͦ͋· ͍͔͙͒ͦͫͭ ͔͎ͦ ͦͭ ͙͍͙͔ͨͪͦͦ͒ͭ͘͡Ύ ͒ͦ 

͔͙͔ͨͦͭͪ͋ͭ͡ΎΦ 

˽͔͙͙ͦͫͪ͒ͤ͊ͣ͟ Ύ͍͡ΎΌͭͫΎ ͔ͦͣͣͪ͟;͔͙͔ͫ͟ ͔͙ͨͪ͒ͨͪΎ͙ͭΎ ͙͙͡ ͙͡ͼ͊Σ ͍͔͔ͪͣͤͤͦ ͍͔͊͒͡Ό΅͙͔ ͙͙͡ 

͙͔ͨͪͦ͋ͪͭ͊Ό΅͙͔ ͍ͨͪ͊ͦ ͎͍͙ͭͦͪͦ͡ ͔ͣ͗͒ͯ ͙͍͙͔͔ͨͪͦͦ͒ͭͣ͘͡ ͙ ͔͙͔͔ͨͦͭͪ͋ͭͣ͡ ͙ ͯ;͍͊ͫͭͯΌ΅͙͔ ͍ 

͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͙ͻ ͍͙͔͙͒͗ͤΎ ͫ ͼ͔͡ΈΌ ͨͦͯ͡;͔͙ͤΎ ͙ͨͪ͋·͙͡Φ ˤ ͍͙ͯͫͦ͡Ύͻ ͪ·ͤͦ;͚ͤͦ Ή͙͙ͦͤͦͣ͟͟ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ 

͔ͯ͒͡ΎͭΈ ͋ͦ͡Έ΄͔ͦ ͍͙͙͔ͤͣ͊ͤ ͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘Ό ͙͍͙͔͔͚ͨͪͦͦ͒ͭ͘͡ ͙ ͔͙ͨͪ͒ͨͪΎ͙͚ͭ ͎͍͙ͭͦͪͦ͡Φ ˣͦ͡Έ΄͙͍ͤͫͭͦ 

͙͍͙͔͔͚ͨͪͦͦ͒ͭ͘͡ ͣ͊ͦ͡ ͒ͯͣ͊Όͭ ͦ͋ ΉͭͦͣΦ ˤ ͍ͦͫͤͦͤͦͣ ͙ͦͤ ͒ͯͣ͊ΌͭΣ ;ͭͦ ͊ͦͤ͘͟;͙͙͡ ͍ͫͦΌ ͊͋ͦͭͯ͘ ͦ ͍ͭͦ͊ͪ͊ͻΣ 

͙ͭͪ͊ͤͫͨͦͪͭͪͯΎΣ ͻͪ͊ͤΎ ͙ ͍ͨͪͦ͒͊͊Ύ ͙ͻ ͙ͪͦͤ͘;ͤͦͣͯ ͍ͨͪͦ͒͊ͼͯΣ ͤͦ ͤ͊ Ήͭͦͣ ͙ͻ ͊͋ͦͭ͘· ͔ͤ ͊͊ͤ͘͟;͙͍͊ΌͭͫΎΦ 

˽ͦͫͦ͟͡Έͯ͟ ͍ͭͦ͊ͪ· ͙͍ͨͪͦͦ͒͘ΎͭͫΎ ͨͦͫͭͦΎͤͤͦΣ ͣ͊΄͙ͤ·Σ ͦͭͦͪ͟·͔ ͒ͦ͗ͤ͡· ͙͍ͭͪ͊ͤͫͨͦͪͭͪͦ͊ͭΈͫΎ ͦͭ 

͙͍͍ͨͪͦͦ͒ͫͭ͊͘ ͟ ͔͙͔ͨͦͭͪ͋ͭ͡ΎͣΣ ͒ͦ͗ͤ͡· ͍͔͎ͫ͒͊ ͤ͊ͻ͙ͦ͒ͭΈͫΎ ͍ ͍͙͔͙͙͒͗ͤΦ ˮͻ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͔͙ͪ͊ͣͫͭͭ͘Έ ͍ 

ͦ͋·;͚ͤͦ ͎͍͚ͭͦͪͦͦ ͭͦ;͔͟Φ ˾͙͔͚͔ͭͪ͊ͣ͡ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͙ͨͦͤͣ͊ͭΈΣ ͊͟͟ ͙ͦͤ ͫͭͪͦΎͭ ͙ͨͪͦ͒͊͗ ͙ ͊͟͟ ͙ͻ 

͔͔ͪ͊ͫͨͪ͒͡ΎͭΈ ͍ ͙͔͔ͤ͊͋ͦ͡ ͍·͎ͦ͒ͤ·ͻ ͙ͫͭͯ͊ͼ͙ΎͻΦ  
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˽͙͔ͪͣͪ· ͎͙͋͊ͦͨͪ͡Ύͭͤ·ͻ ͙ͫͭͯ͊ͼ͙͚ ͍͟͡Ό;͊Όͭ ͔ͫ͒ͯ͡Ό΅͙͔ ͍͙ͯͫͦ͡ΎΥ  

 ͤ ͔ ͨͦ͒ͪ·͍͊ͭΈ ͔ͪͨͯͭ͊ͼ͙Ό ͙͍͙͔ͨͪͦͦ͒ͭ͘͡Ύ ͙ ͍ͨͪͦ͒͊ͼ͊Τ  

 ͔͙͔ͨͦ͒͒ͪ͗͊ͤ ͊͟;͔͍ͫͭ͊ ͨͪͦ͒ͯ͟ͼ͙͙ ͤ͊ ͍·ͫͦͦͣ͟ ͍͔ͯͪͦͤΤ  

 ͫ ͙͙ͤͭ͘Έ ͔͔͙ͫ͋ͫͭͦͣͦͫͭΈ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ ͙ ͔͔͔͙ͪ͊ͫͨͪ͒ͤ͡Ύ ͍͍ͭͦ͊ͪͦΦ  

˽ͪͦ͒͊͗͊ ͍͍ͭͦ͊ͪͦ τ ͦ͋΅͊Ύ ͼ͔͡Έ ͙͍͙͔͔͚ͨͪͦͦ͒ͭ͘͡ ͙ ͎͍ͭͦͪͦͼ͔͍Σ ͔ͫͭͪͣΎ΅͙ͻͫΎ ͨͦͯ͡;͙ͭΈ ͙ͨͪ͋·͡ΈΣ 

͙ͫͨͦ͡Έͯ͘Ύ ͍͔ͫ ͍ͦͣͦ͗ͤ͘·͔ ͍͙ͦͣͦ͗ͤͦͫͭ͘Φ ˻͙ͤ ͦ͋͊ ͔ͫͭͪͣΎͭͫΎ ͙͙͙͍ͣ͊ͫͣͪͦ͊ͭ͘͟Έ Ήͭͯ ͍·͎ͦ͒ͯΦ ˹ͦ ͙ͻ 

͔͙ͨͪͣͯ΅͔͍ͫͭ͊ ͍ͫΎ͊ͤ͘· ͫ ͔͙͔ͨͦͭͪ͋ͭ͡Ύ͙ͣ ͤ͊ͨͪΎͣͯΌΣ ͊ ͙͎ͤͦ͒͊ ͙ ͍͔ͦͫͤͤͦ͟Φ ˽͙͍͙͔͙ͪͦͦ͒ͭ͘͡ ;͊ͫͭͦ 

ͨͪͦ͒͊Όͭ ͍͙ͫͦ ͍ͭͦ͊ͪ· ;͔͔ͪ͘ ͔͙͍ͨͦͫͪ͒ͤͦ͟Σ ͔͍͙͙ͤ͊ͫͣ͘·͔ ͎͍ͭͦͪͦ·͔ ͙͙ͦͣͨ͊ͤ͟Σ ͙ͪ͊͘͡;ͤ·͔ ͊ͤ͊͟͡·Σ ͊ ͍ 

͔ͤͦͭͦͪ͟·ͻ ͫͯ͡;͊Ύͻ ͙ ;͔͔ͪ͘ ͍͔ͫͦ͋ͫͭͤͤ·͔ ͎͍ͭͦͪͦ·͔ ͭͦ;͙͟ ό͔ͦͭ͒͡·ύΦ 

˴͊ͤ͊͡· ͫ͋·ͭ͊ ͦͭͤͦͫΎͭͫΎ ͟ ͙ͨͯͭ ͍ͭͦ͊ͪ͊ ͦͭ ͍͊ͦ͒͊͘π͙ ͎͍͙͔ͦͭͦͭ͘͡Ύ ͒ͦ ͔͙͔ͨͦͭͪ͋ͭ͡ΎΦ ͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ 

͍ͭͦ͊ͪ· ͙ ͎͙ͯͫͯ͡ ͙ͪ͊͘͡;͊ΌͭͫΎ ͨͦ ͍͔͔͙ͪͣͤΣ ͔ͣͫͭͯ ͙ ͦ͋Ύ͔͊ͭ͘͡Έ͍ͫͭ͊ͣΦ ˨͙͙ͫͭͪ͋ΈΌ͙͔ͭͦͪͫ͟ ͙͙ͦͣͨ͊ͤ͟ 

·͍ͨͦͤ͡ΎΌͭ ͔ͫ͒ͯ͡Ό΅͙͔ ͊͒͊͘;͙ ͨͦ ͙͙͒ͫͭͪ͋ͯͼ͙͙ ͍͍ͭͦ͊ͪͦΥ  

мύ ͫ͋ͦͪ ͙ ͍͔ͨͪͦͪ͊͟ ͙ͤͺͦͪͣ͊ͼ͙͙ ͒͡Ύ ͍͔͙ͫͦͫͭ͊ͤ͡Ύ ͍ͨ͊ͤͦ͡ ͔ͪ͊ͣ͘΅͔͙ͤΎ ͍͍ͭͦ͊ͪͦ ͙ ͔͙ͯͫͦͪͤ͟Ύ 

͔ͦ͋ͣͤ͊Τ  

нύ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ ͙ ͍·͋ͦͪ ͍ͦͤͭ͊ͭͦ͟͟ ͫ ͔ͨͦͭͤͼ͙͊͡Έͤ·͙ͣ ͔ͨͦͯͨ͊ͭ͟͡Ύ͙ͣΤ  

оύ ͍͔͙͒ͦͫͭ ͍ͭͦ͊ͪ ͒ͦ ͫͦͫͭͦΎ͙ͤΎΣ ͍͔ͦͭ;͊Ό΅͔͎ͦ ͔͍͙ͭͪ͋ͦ͊ͤΎͣ ͔͙͔͔͚ͨͦͭͪ͋ͭ͡ ό͙͍ͫͦͪͭͪͦ͊ͭΈΣ 

͙͔͙͙͍ͫͫͭͣ͊ͭͪͦ͊ͭ͘ΈΣ ͍ͯͨ͊ͦ͟·͍͊ͭΈύΤ  

пύ ͍͔ͫͦͪ΄͔͙͔ͤ ͔͙ͫ͒͟͡ ͦ ͼ͔͔ͤ ͙ͨͦͯͨ͟͟ ͍ ͼ͔͡Ύͻ ͔͔ͨͪͻͦ͒͊ ͍ͨͪ͊͊ ͍͔͙ͫͦ͋ͫͭͤͤͦͫͭ ͤ͊ ͨ ͦͯͨͯ͟͟ ͙͙͡ 

͔͔ͨͪ͒͊;͙ ͔͔ ͎͒ͪͯͦͣͯ ͙͡ͼͯ ;͔͔ͪ͘ ͔ͫ͋ΎΤ  

рύ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ ͍͙͔͙͒͗ͤΎ π ͔͔͍͙ͨͪͦ͘͟Σ ͻ͔͙ͪ͊ͤͤΎ ͍͍ͭͦ͊ͪͦΤ  

сύ ͙͔ͫͦ͒͊ͤ͘ ͺ͙͍ͤ͊ͤͫͦ·ͻ ͍͙͚ͯͫͦ͡ ͒͡Ύ ͨͦͪ͟·͙ͭΎ ͔͔ͨͦͤͫͤͤ·ͻ ͪ͊ͫͻ͍ͦ͒ͦ ͤ͊ ͙͔͙͔ͫͨͦͤͤ͡ ͍͙ͫͦͻ 

ͦ͋Ύ͔͊ͭ͘͡Έ͍ͫͭΤ  

тύ ͙ͨͪͤΎ͙͔ͭ ͙ͪͫ͊͟ ͒͡Ύ ͍·͔͙ͨͦͤͤ͡Ύ ͍͙ͫͦͻ ͦ͋Ύ͔͊ͭ͘͡Έ͍ͫͭΦ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

1. ˴͔ͯͤ͘ͼ͍ͦ ˤΦˤΦ ͙̏ͦͤͦͣ͊͟͟ ͔ͫ͡Έ͎ͫͦͦ͟ ͻͦ͘Ύ͚͍ͫͭͦ κ ʕΦˤΦ ˴͔ͯͤ͘ͼ͍ͦ ς ˾͍ͦͫͭͦ ς ͤ͊ ς ˨ͦͤΥͯ ͔͙̅ͤͫ͟Σ нлму͎Φ 

2. ˣ͔ͯͫ͡ ˮΦ˽Φ ͙̏ͦͤͦͣ͊͟͟ ͔ͫ͡Έ͎ͫͦͦ͟ ͻͦ͘Ύ͚͍ͫͭͦΥ ͯ;͔͔͋ͤͦ ͙͔ͨͦͫͦ͋ κ ˮΦ˽Φ ˣ͔ͯͫ͡ ˸͙͊͡ͻ͍͙ͭ͊ͪͦ;Φ π ˸͙ͤͫ͟Υ π 

˾͔͙͙͚ͫͨͯ͋͊ͤͫ͟͟͡ ͙͙ͤͫͭͭͯͭ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͎ͤͦͦ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΣ нлмуΦ ς ппт ͫΦ 

ϭ sͤͤ͊ͣͯͻ͔͍͊ͣͣ͒ͦ ˥ΦΣ ˹͎͊ͯ͘͡·͔͍ ˥ΦΣ ˢ͍ͭ͊͒͗͊ͤͦ͊ ˸ΦΣ нлно 
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MODERN TECHNOLOGIES IN THE CHEMICAL FIELD 

 

Abstract 

This paper discusses the issue of technology development features in chemical technology and its 

impact on the development of the modern economy. A cross and comparative analysis of the influence of 

various factors on the development of technologies in the chemical field was carried out. Recommendations 

for the implementation of developments are given. 
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ζ˨͔ͫΎͭΈ ͯ͡;΄͙ͻ ͍ͤͦ·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ ͍ ͻ͙͙͙ͣη ͔ͭ͊͗͟ ͍͔͍ͫͦͦͭͭͫͭͯΌͭ ͼ͔͡Ύͣ ˻˻˹ ͍ ͙ͦ͋͊ͫͭ͡ 

͚ͯͫͭͦ;͙͍͎ͦͦ ͍͙͙ͪ͊ͭ͘Ύ ό̇̂˾ύΦ ˤ·͋ͪ͊ͤͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡ ͙͔ͣͤ͘Ύͭ ͤ͊΄ ͙ͣͪ ͟ ͯ͡;΄͔ͣͯΣ ͔͔͋ͦ͡ ͪ͊ͯͣͤͦ͘ 

͙ͫͨͦ͡Έͯ͘Ύ ͤ͊΄͙ ͔ͪͫͯͪͫ·Σ ͍ͫͨͦͫͦ͋ͫͭͯΎ ͔͔͋ͦ͡ Ήͺͺ͔͙͍ͭͤ͟·ͣ ͔͍͙ͨͪͦ͋ͪ͊ͦ͊ͤ͘Ύͣ ͙ ͔͍ͨͪ͒ͦͫͭ͊͡ΎΎ ͔͔͋ͦ͡ 
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˸͔ͦͯ͟͡͡Ύͪͤ·͔ ͺͦͪͣ· Ύ͍͡ΎΌͭͫΎ ͟͡Ό;ͦͣ ͟ ͙͙ͨͦͤͣ͊ͤΌ Ή͎ͭͦͦ Ήͺͺ͔ͭ͊͟Φ ˤ ͙ͦͭ͡;͙͔ ͦͭ ͙͊ͫͫ͟͡;͔͙ͫ͟ͻ 

͡Ό͙͎͔͍ͣͤͦͤͦΣ ͔ͣͦͯ͟͡͡·Σ ͙͍͊ͭͤ͟·͔ !L9Σ ͔͙͔ͤͨͦͫ͟͡Φ ˻͙ͤ ͨͦ͒ͦ͋ͤ· ͙͙ͣͤ͊ͭΌͪͤ·ͣ ͔͔ͨͪͦͨͪ͊ͣ͡͡Σ 

ͨͦͫͭͦΎͤͤͦ ͍͙͒͗ͯ΅͙ͣͫΎΦ ˻͒ͤ͊ͦ͟Σ ͎ͦ͒͊͟ ͙ͦͤ ͦ͋Ά͔͙͒ͤΎΌͭͫΎΣ ͍ͪ͊΅͔͙͔ͤ ͔ͨͪͪ͊͟΅͔͊ͭͫΎΣ ͙ ͍ͫΎ ͙ͻ Ή͔͎͙ͤͪΎ 

͍·͍͔ͫͦ͋ͦ͗͒͊ͭͫΎ ͍ ͍͙͔͒ ͍͔ͫͭ͊Φ ˿ ͔ͣͦͣͤͭ͊ ͦͭͪ͟·͙ͭΎ !L9 ͻ͙͙͙ͣ͟ ͙͔͙͒ͤͭͺ͙ͼ͙͍͙ͪͦ͊͡ ͔ͤͫͦ͟͡Έͦ͟ ͔͔͚͍ͫͣͫͭ 
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͙͙ͨͦ͊ͪͦͣ͊ͭ͡;͔͙͔ͫ͟ ͔͙͔͙ͫͦ͒ͤͤΎ ͙ ͔͎͙ͣͭ͊ͦͦͪ͊ͤ͡͡;͔͙͔ͫ͟ ͔ͦͣͨͫ͟͟͡·Σ ͙ ͔͔͋ͦ͡ Ή͙ͦͭ͘͟;͔͙͔ͫ͟ ͨͪͦ͒ͯͭ͟·Σ 

͙͔ͭ͊͟ ͊͟͟ ͙͔ͨͦͣͪ͡·Σ ͙͎ͦͦͫ͊͡ͻ͙͊ͪ͒· ͙ ͤ͊ͤͦ;͙͊ͫͭͼ·Φ 

˸· ͍͔ͫ ͨͦ-ͪ͊ͤͦͣͯ͘ ͔͚͍͔͒ͫͭͯͣ ͨͦ͒ ͍͔͙͔͒͊ͤͣ͡Φ ͙͙̆ͣ;͔͙͔ͫ͟ ͍͔΅͔͍ͫͭ͊ ͔ͤ Ύ͍͡ΎΌͭͫΎ ͙ͫ͟͡Ό;͔͙͔ͤͣΣ 

͙ ͫ͊ͣ·͔ ͔ͤͦ͋·;ͤ·͔ Ύ͍͔͙ͤ͡Ύ ͙ͨͪͦͫͻͦ͒Ύͭ ͍ Ή͔ͫͭͪͣ͊͟͡Έͤ·ͻ ͍͙ͯͫͦ͡ΎͻΦ ˹͙͔͊ͨͪͣͪΣ ͙͔͍͔͙ͫͫ͒ͦ͊ͭ͡͡ ͙ͫ͗͊͡ 

͔͋ͤͦ͘͡ ͍ ͍͔ͫͪͻͨͪͦ;ͤ·͔ ͯ͡Έ͙͔ͭͪ͊ͭͦͤ͟ ͊ͣ͊ͤ͘͡·͔ ͙͙ͤ͊ͤͦͤͭ ͙ ͔͍ͤ͒͊ͤͦ ͔͍͙͙ͨͪ͒ͫͭ͊͡ ͔͙ͫͨͭͪͦͫͦͨ͟͟;͔͙͔ͫ͟ 

͔͒ͦ͊͊ͭ͘͟͡Έ͍ͫͭ͊ ͨͦͯ͡;͔͙ͤΎ ͔͙ͣͭ͊͡͡;͔͎ͫͦͦ͟ ͍ͦ͒ͦͪͦ͒͊Φ ϝ ˹͊ͯ͊͟ ͦ ͍·ͫͦͦͣ͟ ͍͔͙͙͒͊ͤ͡ ͋ͦ͡Έ΄͔ ͔ͤ Ύ͍͡Ύ͔ͭͫΎ 



ˢ˴ˢ˨˩˸ˮ̉˩˿˴˻˩ ˮ˭˨ˢ́˩˶̎˿́ˤ˻ ζ˹ˢ̂̉˹ˢ̒ ˢ˾́˩˶̎η 

 

 

114 

͙ͤ΄͔͍͚ͦ ͦ͋͊ͫͭ͡ΈΌΦ ˹͍͔͚ͦ΄͙͔ ͔ͭͻ͎͙ͤͦͦ͡;͔͙͔ͫ͟ ͙͔͙͒ͦͫͭ͗ͤΎ ͍ͨͦͦ͘͡ΎΌͭ ͍͙͔ͤͣ͊ͭ͡Έͤͦ ͔͙ͫ͒ͭ͡Έ ͊͘ 

ͦ͋ͪ͊͘ͼ͙͊ͣ ͍ ͍͙ͯͫͦ͡Ύͻ ͍·͎ͫͦͦͦ͟ ͍͔͙͒͊ͤ͡ΎΣ ͯͯ͡;΄͊Ύ ͤ͊΄͔ ͙͙͔ͨͦͤͣ͊ͤ ͔͙͍ͣ͊ͭͪ͊ͦ͡Φ 

˽ͦ͒ ͍͔ͫͪͻ͍·͙ͫͦͣ͟ ͍͔͙͔͒͊ͤͣ͡ ͍͙ͨͪ͊͊͡ ͻ͙͙ͣ;͔͚ͫͦ͟ ͍ͫΎ͙͘ ͔ͣͤΎΌͭͫΎΦ ˭͊ͦͤ͟· ͔ͫͭͻ͙͔͙͙ͦͣͭͪ 

ͪ͊ͣ͘·ͭ· τ ͙͔͍͔͙ͫͫ͒ͦ͊ͭ͡͡ ͍·͔͙͙͒͡͡ ζ͍͔͙͍ͪͦ͒ͫͭͤͤͦ͟η ͍͔͚ͨͦ͊ͪͤͤͦ ͙ͫͦ͡ ͦͭ bŀ о /ƭ ͒ͦ bŀ/ƭ тΦ ˴͔ͪͦͣ 

͎ͭͦͦΣ ͔ͤͦͭͦͪ͟·͔ ͔͙͔͙ͫͦ͒ͤͤΎΣ ͍͔͊͒ͦͣͦ͘ ͙͔ͤͪͭͤ·͔ ͍ ͍͙ͯͫͦ͡Ύͻ ͦͪͯ͗͊͟Ό΅͔͚ ͔ͫͪ͒·Σ ͍͎͒ͪͯ ͍ͫͭ͊ͤͦΎͭͫΎ 

͔ͪ͊͟ͼ͙ͦͤͤͦͫͨͦͫͦ͋ͤ·͙ͣΦ ͙́ͪ͊͒ͼ͙ͦͤͤͦ ͔͙͍ͤ͊ͭͤ͟·͔ ͔͙͔͙ͫͦ͒ͤͤΎΣ ͙͔ͭ͊͟ ͊͟͟ ͙͒͊ͦͭ͘Σ ͙ͣͦͤͦͦͫ͒͟ 

͎͔ͯͪͦ͒͊͡ ͙ ͙͙͒ͦͫ͒͟ ͎͔ͯͪͦ͒͊͡Σ ͙͔͙ͨͦͣͪͯ͘͡ΌͭͫΎ ͙ͨͪ Ή͔ͫͭͪͣ͊͟͡Έͤͦͣ ͍͔͙͙͒͊ͤ͡ ͙ ͔͔͔ͭͣͨͪ͊ͭͯͪ ͫ 

͍͙͔ͦ͋ͪ͊ͦ͊ͤͣ͘ ͍ͨͪͦ͒ͯͭͦ͟Σ ͦͭͦͪ͟·͔ ͍ ͔ͤͦͭͦͪ͟·ͻ ͫͯ͡;͊Ύͻ ͍·͙͍͗͊Όͭ ͙ͨͪ ͎͔͔͙ͪ͊ͪͣͭ͊͘͘ͼ͙͙ ͙ ͎ͣͦͯͭ ͋·ͭΈ 

͍·͔͔͒ͤ͡· ͙ͨͪ ͊ͭͣͦͫͺ͔ͪͤͦͣ ͍͔͙͙͒͊ͤ͡Φ  ˤ·͔ͫͦͦ͟ ͍͔͙͔͒͊ͤ͡ ͔ͭ͊͗͟ ͙͙͍͔ͯͫ͊ͭ͡ ͙͍͔ͫͭͤ͘·͔ Ήͺͺ͔ͭ͟·Σ ͙͔ͭ͊͟ 

͊͟͟ ͡Ό͙͔ͣͤͫͼ͔ͤͼ͙Ύ ϝ ͙ ͍͔ͫͪͻ͍͙ͨͪͦͦ͒ͣͦͫͭΈΦ  

͙͙̆ͣΎ ͍ Ή͙ͭͻ ͍͙ͯͫͦ͡Ύͻ ͍͙ͫͭ͊ͤͦͭͫΎ ͦ;͔ͤΈ ͚ͫͦ͗ͤͦ͡Σ ͤͦ ͍ ͭͦ ͔͗ ͍͔ͪͣΎ ͦ;͔ͤΈ ͙͔͔͚ͤͭͪͫͤͦΦ 

˻͔͙͔͋ͤ͊ͪͯ͗ͤ ͔͍ͨͪͪ͊΅͔͙͚ͤΣ ͙ͨͪͦͫͻͦ͒Ύ΅͙ͻ ͙ͨͪ ͍͔ͫͪͻ͍·͙ͫͦ͟ͻ ͍͔͙͒͊ͤ͡ΎͻΣ ͔ͣͦ͗ͭ ͙͍͔͙ͨͪͫͭ ͟ ͍ͤͦ·ͣ 

͍͙͒͊ͣ ͔ͣͦͯ͟͡͡ ͙ ͍ͤͦ·ͣ ͔͙ͣ͊ͭͪ͊͊ͣ͡ ͫ ͔͔͋ͫͨͪͼ͔͔͒ͤͭͤ·͙ͣ ͍͚͍͙ͫͦͫͭ͊ͣΣ ͙͙ͭ͊ͣ͟ ͊͟͟ 

͍͔ͫͪͻ͍͙ͨͪͦͦ͒ͣͦͫͭΈ ͙͙͡ ͍͔ͫͪͻ͍͔ͭͪ͒ͦͫͭΈ ͙ͨͪ ͚ͦͣͤ͊ͭͤͦ͟ ͔͔͔ͭͣͨͪ͊ͭͯͪΦ ˣ͔͔ͦ͡ ͎ͭͦͦΣ ͔ͤͦͭͦͪ͟·͔ ͙͘ 

ͨͦͯ͡;͔ͤͤ·ͻ ͙͚ͤ͊ͤ͘ ͎ͣͦͯͭ ͋·ͭΈ ͙͔͔ͨͪͣͤͤ· ͟ ͨͪͦͼ͔ͫͫ͊ͣ ͙ͨͪ ͦͣͤ͊ͭͤͦͣ͟ ͍͔͙͙͒͊ͤ͡ τ ͙͔͍͔͙ͫͫ͒ͦ͊ͭ͡͡ 

͔ͤ͊͒ΌͭͫΎ ͦͭͪ͟·ͭΈ ͍ͤͦ·͔ ͎͙ͦͪͦͤͭ͘· ͍ ͻ͙͙͙ͣΦ 

˸͔͙͙͍ͦ͒ͪͤͪͦ͊ͤͤ͘·͔ ͔ͣͦͤͦͣͪ· ͙ ͔ͣ͊ͪͦͣͦͤͦͣͪ͟· τ ͔͔͙͍ͨͪͫͨͭͤ͊͟Ύ ͔͎͙ͫͭͪ͊ͭΎ ͨͦ ͙ͫͦ͒͊ͤ͘Ό 

͔͔͋ͦ͡ Ή͎͙ͦͦ͟͡;ͤ·ͻ ͙͍ͨ͊ͫͭͦ͟͡Φ ͙͙͙̆ͣ͟ ͎ͨͦ͊͊͡ΌͭͫΎ ͤ͊ ͔ͪ͊͟ͼ͙͙ ͙ͪ͊͒͊͟͡Έ͎ͤͦͦ ͪ͊ͫͪ͟·͙ͭΎ ͦ͟͡Έͼ͊Σ 

ͦͭͦͪ͟·͔ ͍ͨͦͦ͘͡ΎΌͭ ͙ͣ ͍͟͡Ό;͊ͭΈ ͎͔͔ͭͪͦ͊ͭͦͣ· ͙ ͺͯͤ͟ͼ͙ͦͤ͊͡Έͤ·͔ ͎ͪͯͨͨ·Σ ͙͔ͭ͊͟ ͊͟͟ ͫͦ͗ͤ͡·͚ Ήͺ͙ͪΣ ͍ 

ͫͭͪͯͭͯͪ͟·Σ ͦͭͦͪ͟·͔ ͙ͭͪ͊͒ͼ͙ͦͤͤͦ ͙͔ͣΌͭ ͨͦͤͦͫͭ͡ΈΌ ͎͔ͯͪͦ͒ͤͯ͡Ό ͍ͦͫͤͦͯΦ ˽ͦͯ͡;͔ͤͤ·͔ ͙͔ͨͦͣͪ͡· ͔͎͡;͔ 

͎͙͙͍͒ͪͦͦ͊ͭ͘͡Έ ͙ ͔͔ͨͪͪ͊͋͊ͭ·͍͊ͭΈΦ ˹͔͍͒͊ͤͦ ͔ͤͫͦ͟͡Έͦ͟ ͎ͪͯͨͨ ͙͙͙͍͙ͦͨͭͣͪͦ͊͘͡ Ήͭͯ ͔ͭͻ͎͙ͤͦͦ͡ΌΣ 

͔͍͙͍ͨͪ͒ͦͫͭ͊ ΄͙͙͚ͪͦ͟ ͔ͫͨͭͪ͟ ͙͎͔͋ͦͪ͊͊͊ͣ͘͡·ͻ ͙͍ͨ͊ͫͭͦ͟͡Σ ͦͭͦͪ͟·͔ ͫͦͻͪ͊ͤΎΌͭ ͙͍͔͔ͨͪ͊ͭ͟͡͡Έͤ·͔ 

ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟ ͦ͋·;ͤ·ͻ ͙͔͍ͨͦͣͪͦ͡Φ ˹͊;͍͊ ͫ ΄͙ͪͦͦ͟ ͎͒ͦͫͭͯͨͤͦͦ ͊ͭͦͤ͊͟͡Σ ͙͔͍͔͙ͫͫ͒ͦ͊ͭ͡͡ ͙ͪ͊ͪ͊͋ͦͭ͊͘͡ 

ͨͪͦ;ͤ·͚ ͙ ͙ͫͭ͊͋͡Έͤ·͚ ͙͔ͨͦͣͪ͡Σ ͦͭͦͪ͟·͚ ͣͦ͗ͤͦ ͍ͨͦͭͦͪͤͦ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͍ͫͤͦ͊ ͙ ͍ͫͤͦ͊ ͍ ͣΎ͎͙͟ͻ 

͍͙ͯͫͦ͡ΎͻΦ 

ˮ͍͔ͫͯͫͫͭͤͤ͟·͚ ͙͔͔ͤͭͭ͟͡͡ ͔ͣͤΎ͔ͭ ͤ͊΄͔ ͦ͋΅͔͍ͫͭͦΦ ˩͎ͦ ͪ·ͤͦ;ͤ͊Ύ ͙ͫͭͦͣͦͫͭΈ ͔ͪ͊ͫͭͭ ͍ 

͎͔͔͙ͦͣͭͪ;͔͚ͫͦ͟ ͎͔͙͙ͨͪͦͪͫͫΣ ͨͦͫͦ͟͡Έͯ͟ ͦͤ ͤ͊ͻ͙ͦ͒ͭ ͙͔͔͙͔ͨͪͣͤͤ ͍ ͺ͙ͤ͊ͤͫ͊ͻΣ ͍͙͙ͨͪ͊ͦͫͯ͒Σ ͔ͭͪ͊ͤͫͨͦͪͭ ͙ 

͔͒͊͗ ͍͒ͪ͊ͦͦ͘ͻ͔͙͙ͪ͊ͤͤΦ   

͙͙̆ͣΎ ͔ͤ Ύ͍͡Ύ͔ͭͫΎ ͙ͫ͟͡Ό;͔͙͔ͤͣΦ ˮ͔͍͔͙ͫͫ͒ͦ͊ͭ͡͡ ͦ͋ͯ;͊Όͭ ͎͙͊ͦͪͭͣ͡· ͒͡Ύ ͔͙ͯͫͦͪͤ͟Ύ ͍·Ύ͔͙ͫͤͤΎ 

ͫͭͪͯͭͯͪ͟·Σ ͯͯ͡;΄͔͙ͤΎ ͔ͪͭͪͦ ͙͔͙ͫͤͭͭ;͔͎ͫͦͦ͟ ͙͊ͤ͊͊͘͡Σ ͙ͪ͊ͪ͊͋ͦͭ͘͟ ͙͙͙͍ͦͨͭͣͪͦ͊ͤͤ͘·ͻ 

͔͍͔ͨͦͫ͒ͦ͊ͭ͡͡Έ͔͚ͤͦͫͭ ͔ͪ͊͟ͼ͙͚Σ ͦͭͪ͟·͙ͭΎ ͍ͤͦ·ͻ ͔͍͊ͪͫͭ͟͡ ͙ ͔͒͊͗ ͙ͫͦ͒͊ͤ͘Ύ ͺ͙͙ͯͭͯͪͫͭ;͔͙ͫ͟ͻ 

͙͙͍ͪͦ͋ͦͭͪͦ͊ͤͤ͘·ͻ ͙͚͊͋ͦͪ͊ͭͦͪ͡Φ  

ˢ͎͙ͦͪͭͣ͡· ͔ͭ͊͗͟ ͎ͣͦͯͭ ͔ͪ΄͊ͭΈ ͔͔͋ͦ͡ ΄͙͙͔ͪͦ͟ ͔ͨͪͦ͋ͣ͡·Φ ˹͙͔͊ͨͪͣͪΣ ͣ͊΄͙ͤ· ͎ͣͦͯͭ 

͙͔͙ͫͫͭͣ͊ͭ;͔͙ͫ͟ ͙͙͍͊ͤ͊ͪͦ͊ͭ͘͡Έ ͤ͊ͯ;ͤͯΌ ͙͔ͭͪ͊ͭͯͪͯ͡ ͙ ͙͍͔͊ͭ͘͟͡Έ ͙ͯͪͦ͟ ͙ͨͪ͊ͭ͟;͔͙ͫ͟ ͙͘ ͚͊͗͒ͦ͟ ;͙͊ͫͭ 

͎ͦ͒͊͟-͙͋ͦ͡ ͙͍ͦͨͯ͋ͦ͊ͤͤ͟͡·ͻ ͒͊ͤͤ·ͻΦ ̏ͭͦ ͔ͣͦ͗ͭ ͔ͤ ͭͦ͡Έͦ͟ ͨͦͣͦ;Έ ͤ͊ͣ ͪ͊ͫͨͦͤ͊ͭ͘Έ ͔͔ͭͤ͒ͤͼ͙͙Σ ͤͦ ͙ 

͔͔͙ͦͨͪ͒ͭ͡Έ ͍ͦͣͦ͗ͤ͘·͔ ͔ͪ΄͔͙ͤΎ ͔͔͋ͦ͡ ͔ͫͪΈ͔ͤ͘·ͻ ͔ͨͪͦ͋ͣ͡Σ ͍ͫΎ͊ͤͤ͘·ͻ ͫ Ή͔͎͔͙͚ͤͪͭͦ͟Σ ͙͔͔͙͔ͣͤͤͣ͘ 

͙ͣ͊ͭ͊͟͡Σ ͦͪͯ͗͊͟Ό΅͔͚ ͔͚ͫͪ͒ͦ ͙ ͍͒ͦͪͦ͘Έ͔ͣΦ 

˿͙ͭͦͭ ͔ͭ͊͗͟ ͔͙ͦͭͣͭͭΈ ͔͔ͤ͊ͤͦͫͤͫͪ·Φ ˨͊ͭ;͙͙͟ ͙͍ͦ͋ͤ͊ͪͯ͗͊Όͭ ͙͔͔͙ͣͤͤ͘Ύ ͍ ͦͪͯ͗͊͟Ό΅͔͚ ͔͔ͫͪ͒Φ ˤ 

ͻ͙͙͙ͣ ͨͪͦͼ͔ͫͫ ͍͙ͦͫͨͪΎ͙ͭΎ ͍͟͡Ό;͔͊ͭ ͍͒͊ Ήͭ͊ͨ͊Υ ͍͙͔ͪ͊ͫͨͦͤ͊͊ͤ͘Σ ͎ͦ͒͊͟ ͔ͣͦͯ͟͡͡· ͙͙͔͎͊ͤ͊ͪͯͣͦͦ͘͡ 

͍͔΅͔͍ͫͭ͊ ͍͔ͫͭͪ;͊ΌͭͫΎ ͫͦ ͍͙ͫͦͣ ͔ͪͼ͔ͨͭͦͪͦͣΤ ͙ ͭͪ͊ͤͫ͒ͯ͟ͼ͙ΎΣ ζ͔͔͍ͨͪͦ͒η Ή͎ͭͦͦ ͫͦ͋·͙ͭΎ ͍ ͍·ͻ͚ͦ͒ͤͦ 

͙͎ͫͤ͊͡Φ ˹͔͊ͤͦͫͤͫͦͪ· ͪ͊͋ͦͭ͊Όͭ ͎͙͊ͤ͊ͦ͡;ͤ·ͣ ͦ͋ͪ͊ͦͣ͘Σ ͭͦ͡Έͦ͟ ͍ ͊͟;͔͍͔ͫͭ ͙͍͎͊ͭͤͦͦ͟ Ή͔͔ͣͤͭ͊͡ ͙ͦͤ 

͙ͫͨͦ͡Έͯ͘Όͭ ͔͙ͤ͊ͤͦͣ͊ͭͪ͊͡·Φ  ͙͙̆ͣ;͔͙͔ͫ͟ ͔ͤ͊ͤͦͫͤͫͦͪ· ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͍ͦ ͔͍͔ͣͤͦ͗ͫͭ ͙͔͙͚ͨͪͦ͗ͤ͡Σ ͦͭ 

͙͙͎ͣͦͤͭͦͪͤ͊ ͎͊ͪ͘Ύ͔͙ͤͤ͘Ύ ͙ ͦͤͭͪͦ͟͡Ύ ͊͟;͔͍ͫͭ͊ ͙ͨ΅͔͍·ͻ ͍ͨͪͦ͒ͯͭͦ͟ ͒ͦ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ͙ 
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͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎΦ 

˻͋͊ͫͭ͡Έ ͒͊ͭ;͙͍ͦ͟ ͍͙ͨͪͦ͒ͤͯ͊ͫ͡Έ ͒ͦ ͭͦ;͙͟ ͔͙ͦ͋ͤ͊ͪͯ͗ͤΎ ͔ͦͭ͒͡Έͤ·ͻ ͔ͣͦͯ͟͡͡Φ ̏ͭͦ ͋·ͦ͡ ͍ͤ͊͊ͤͦ͘ 

ζ͔͔ͨͪ͒͡Έ͚ͤͦ ;͍͍͙͔ͯͫͭͭ͡ΈͤͦͫͭΈΌη ͙ ͙͔͔ͣͭ ͔͍͔͔͔ͨͪͦͫͭͨͤͤͦ ͤ͊͘;͔͙͔ͤ ͍ ͙͔͙ͨͪͦ͗ͤ͡Ύͻ ͒͡Ύ 

͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎΣ ͎͔͒ ͔͙͔ͦ͋ͤ͊ͪͯ͗ͤ ͎ͦ͒ͤͦͦ ͦ͋Ά͔ͭ͊͟ ͔ͣͦ͗ͭ ͋·ͭΈ ͍ͦͨͪͦͫͦͣ ͙͙͗ͤ͘ ͙͙͡ ͔͙ͫͣͪͭΦ 

˻͔͙͔͋ͤ͊ͪͯ͗ͤ ͔ͦͭ͒͡Έͤ·ͻ ͔ͣͦͯ͟͡͡ ͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͙͔͒ͦͨͦͤͭ͡͡Έͤ·͔ ͔͙ͨͪͣͯ΅͔͍ͫͭ͊Σ ͙͔ͭ͊͟ ͊͟͟ ͔ͨͪͦͫͭͦ 

͙͔͔͙͔ͣͪͤ͘ ͔͙ͤͦ͒ͤͦͪͦ͒ͤͦͫͭ ͍ ͦ͋ͪ͊͘ͼ͔ ͙͙͡ ͍ͦͣͦ͗ͤͦͫͭ͘Έ ͍͔͔͙ͨͪͦ͒ͤΎ ͙͔͔͙͚ͣͪͤ͘ ͔͋͘ ͙͍͙͊͋ͪͦ͟͟͡Φ 

 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

1. ˿͔͔͍ͣͤͦ ˮΦ ˹ΦΣ ˸͙͍͊ͫͣͦ͟ ˢΦ ˿ΦΣ ˸͔͊͊ͪͤ͟Ύ ˢΦ ˢΦ ͙͙̆ͣΎ ͙ ͤ͊ͯ;ͤͦ-͔ͭͻ͙ͤ;͔͙͚ͫ͟ ͎͔ͨͪͦͪͫͫΥ ˴ͤ ͒͡Ύ 

ͯ;͊΅͙ͻͫΎ фτмл ͟͡Φ τ ˸ ΦΥ ˽͍͔ͪͦͫ΅͔͙͔ͤΣ мфууΦ τ мтс ͫ Υ ͙͡Φ 

2. ˶͔͎͍͊ͫͦ ˤΦ ˢΦ ˽͔ͪͦ͋ͣ͡· ͍͙͙ͪ͊ͭ͘Ύ ͻ͙͙͙ͣΥ ͨͪͦͪ·͍ ͍ ͋ͯ͒ͯ΅͔͔ τ ˸ΦΥ ˭͙͔ͤ͊ͤΣ мфутΦ τ он ͫΦΥ ͙͡ τ 
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Abstract 

In this paper, the question of the features of the development of entrepreneurship in the economy 
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Abstract 

This article discusses marketing monitoring, its types and basic terms. It also provides brief information 

on the implementation of market surveillance. 
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˿͔͎͙ͭͪ͊ͭ;͔͙͚ͫ͟ ͙͙͎ͣͦͤͭͦͪͤ τ Ήͭͦ ͔͙͙ͨͪͦ͒;͔͙͚ͫ͟ ͦ͋ͦͪ͘ ͍͔͍͙ͫͦͦͭͭͫͭΎ ͍ͦͫͤͦͤ·ͻ ͔͎͙ͫͭͪ͊ͭ;͔͙ͫ͟ͻ 

ͼ͔͔͚͡ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͍ͦͣͦ͗ͤͦͫͭ͘Ύͣ ͨͦΎ͍͡ΎΌ΅͔͎ͦͫΎ ͪ·ͤ͊͟Φ 

˻ͫͯ΅͔͍͔͙͔ͫͭͤ͡ ͍͎͊ͭͦͪͫͦͦ͟ ͤ͊͒ͦͪ͊͘Φ 

˻͔͔͔͙͔ͨͪ͒ͤ͡ ͔͔͚ͨͦ͊͊ͭ͘͟͡ ͙͙͎ͣͦͤͭͦͪͤ͊Φ ˽͔͍ͪ·͚ Ήͭ͊ͨ ͤ͊͒ͦͪ͊͘ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ ͙͋ͦͫͭ͘͡Έ 

ͺͯͤ͟ͼ͙͚ ͤ͊͒ͦͪ͊͘ ͙ ͙͍͙ͨ͊ͤͪͦ͊ͤ͡ΎΦ ˹͊͋͡Ό͔͙͔͒ͤ ͙͙ͤ͒͊ͭͦͪ͟· - Ήͭͦ ͔ͦͤͪͭͤ͟͟·͔ ͼ͔͙͡Σ ͙͔ͦͭͤͦͫͭ͡Έͤͦ 

ͦͭͦͪ͟·ͻ ͣͦ͗ͤͦ ͙͔͙ͣͪͭ͘Έ ͎͔ͨͪͦͪͫͫΦ 

͙̏ͭ ͼ͔͙͡ ͔͔ͦͨͪ͒͡ΎΌͭͫΎ ͍ ͔ͪͯ͘͡Έ͔ͭ͊ͭ ͨͪͦͼ͔ͫͫ͊ ͙͍͙ͨ͊ͤͪͦ͊ͤ͡ΎΦ ˤ͔ͫ ͔͙ͨͦ͊͊ͭ͘͟͡Σ ͙ͫͨͦ͡Έ͔ͯͣ͘·͔ ͒͡Ύ 

͙͙͎ͣͦͤͭͦͪͤ͊Σ ͒ͦ͗ͤ͡· ͋·ͭΈ ͍·͋ͪ͊ͤ· ͙͘ ͔͍ͣͤͦ͗ͫͭ͊ ͼ͔͔͚͡ ͙ ͔͎͙͚ͫͭͪ͊ͭ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙Φ ˨͍ͯͣΎ ͍͊͗ͤ·͙ͣ 

͔ͦͫͦ͋ͤͤͦͫͭΎ͙ͣ ͼ͔͔͚͡ ͤ͊͋͡Ό͔͙͒ͤΎ Ύ͍͡ΎΌͭͫΎΥ 

- ͫ ͪͦ͟ ͍·͔͙ͨͦͤͤ͡Ύ ͪ͊͋ͦͭ·Τ 

- ͙ ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͔͔͔͎ͦͨͪ͒ͤͤͦͦ͡ ͔ͨͦ͊͊ͭ͘͟͡Ύ ͒͡Ύ ͦͼ͔͙ͤ͟ ͍ͯͪͦͤΎ ͍·͔͙ͨͦͤͤ͡Ύ ͪ͊͋ͦͭ·Φ 

͙̏ͭ ͺͯͤ͟ͼ͙͙ ͍ͨͦͦ͘͡ΎΌͭ ͍͙͍ͫͪ͊ͤ͊ͭΈ ͺ͙͊ͭ͟;͔ͫͯ͟Ό ͪ͊͋ͦͭͯ ͫ ͙͍͚͊ͨ͊ͤͪͦ͊ͤͤͦ͘͡Φ ˽͔͙ͦ͊͊ͭ͘͟͡ 

Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ό͍·ͪͯ;͊͟Σ ͦ͋Ά͔ͣ ͨͪͦ͒͊͗Σ ͒ͦ͡Ύ ͪ·ͤ͊͟Σ ͼ͔ͤ͊ύ ͎ͣͦͯͭ ͋·ͭΈ ͙͔͔ͣͪͤ͘· ͙ͦ͟͡;͔͍͔ͫͭͤͤͦΦ ˹ͦ 

͔ͤͦͭͦͪ͟·͔ ͍͊͗ͤ·͔ ͼ͔͙͡ ͙ ͊͒͊͘;͙ ͔ͤ ͨͦ͒͒͊ΌͭͫΎ ͙ͦ͟͡;͔͍͔͚ͫͭͤͤͦ ͦͼ͔͔ͤ͟ ό͙͔ͤ͊ͨͪͣͪΣ ͣͦͪ͊͡Έͤ·͚ ͒ͯͻΣ 

͍͔͍͔ͯ͒ͦͭͦͪͤͤͦͫͭ͡Έ ͚ͪ͊͋ͦͭͦύΦ ˿͍͔͍͔ͦͦͭͭͫͭͤͤͦΣ ͔ͤͦͭͦͪ͟·͔ ͙͘ Ή͙ͭͻ ͔͙͙͒ͤͼ ͎ͣͦͯͭ ͋·ͭΈ ͍͔ͦͫͤͤͦ͟ 

;͙͔ͫͤͤͦ͡ ͍·͔ͪ͊͗ͤ· ͒͡Ύ ͙ͻ ͙͔͔͙ͣͪͤ͘ΎΦ ˻͒ͤ͊ͦ͟ ͎͙͔͒ͪͯ ͔͔͔ͨͪͣͤͤ·͔ ͔ͭ͊͗͟ ͎ͣͦͯͭ ͍͙͡ΎͭΈ ͤ͊ Ή͙ͭ 

͍͔ͦͫͤͤ͟·͔Σ ͍͙ͭͦͪ;ͤ·͔ ͔ͪͯ͘͡Έͭ͊ͭ·Φ ́ͦͭ ͺ͊ͭ͟Σ ;ͭͦ ͔͙ͨͦ͊͊ͭ͘͟͡ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͔ͤ ͎ͣͦͯͭ ͋·ͭΈ ͍·͔ͪ͊͗ͤ· 

;͙͔ͫͤͤͦ͡Σ ͔ͤ ͔͒ͦ͗ͤ͡ ͙͍͙ͨͪͦ͒ͭΈ ͟ ͭͦͣͯΣ ;ͭͦ ͦͤͭͪͦ͟͡Έͤ·͔ ͔͙ͨͦ͊͊ͭ͘͟͡ ͦͫͭ͊ΌͭͫΎ ͔͔͔͔ͤͦͨͪ͒ͤͤ͡·͙ͣΦ 

˨͔͊͗ ͫͯ͋Ά͔͙͍ͭͤ͟·͚ ͔ͨͦ͊͊ͭ͘͟͡Έ ͯ͡;΄͔Σ ;͔ͣ ͔͎ͦ ͍͙͔ͦͭͫͯͭͫͭΣ ͨͦͭͦͣͯ ;ͭͦ ͙ͨͪ ͍͙͙ͦͭͫͯͭͫͭ ͎͊ͦͦ͟͟-ͭͦ 

͔ͨͦ͊͊ͭ͘͟͡Ύ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͔͍͔ͤͦͣͦ͗ͤ͘ Ήͺͺ͔͙͍ͭͤ͟·͚ ͙͙͎ͣͦͤͭͦͪͤΦ 

ˮ͔͔͙͔ͣͪͤ͘ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͪ·ͤ͊͟ ͙ ͙͊ͤ͊͘͡ ͎͙ͦͪ͊ͤ͊͘ͼ͙͚ͦͤͤͦ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟. ˤͦͭ ;ͭͦ ͤͯ͗ͤͦ 

͔ͫ͒͊ͭ͡ΈΥ 

- ͦ ͔͔͔͙͔ͨͪ͒ͤ͡ ͙͎͒ͦͨͯͫͭͣͦͦ ͔ͪ͊ͣͪ͊͘ ͊ͦͪ͊͘͘Τ 

- ͙ ͔͔͙͔ͣͪͤ͘ ͙͎͒ͦͫͭͤͯͭ·ͻ ͔ͪͯ͘͡Έ͍ͭ͊ͭͦ ͙ ͦ͋ΆΎ͔͙͔ͫͤͤ ͙ͨͪ;͙ͤΤ 

- ͫ ͋ͦͪ ͙ ͍·͒͊;͊ ͙ͤͺͦͪͣ͊ͼ͙͙Φ 

˻͔͔ͨͪ͒͡Ύ͔ͭͫΎ ͍͔͍͙͔ͫͦͦͭͭͫͭ ͔͔͗͊ͣ͡·ͻ ͔ͪͯ͘͡Έ͍ͭ͊ͭͦ ͦͤͭͪͦ͟͡Έͤ·ͣ ͔ͨͦ͊͊ͭ͘͟͡ΎͣΣ ͊ ͍·ͫ΄͙ͣ 

͍͍ͪͯͦͦ͒ͫͭͦͣ͟ ͔͔ͦͨͪ͒͡ΎΌͭͫΎ ͔͔ͨͪ͒͡· ͙͒ͦͨͯͫͭͣ·ͻ ͙͙͡ ͔ͤͦͨ͊ͫͤ·ͻ ͔͙͚ͦͭͦͤͤ͟͡ ͦͭ ͦͤͭͪͦ͟͡Έͤ·ͻ 

͔͔͚ͨͦ͊͊ͭ͘͟͡Σ ͙ ͙͙͔ͨͪͤͣ͊ͭͫΎ ͔ͪ΄͔͙͔ͤΦ ˻͔͔͔͙͔ͨͪ͒ͤ͡ ͔͔͙͙ͨͪͤͦͫͣͦͫͭ ͔ͫͪ͒· Ύ͍͡Ύ͔ͭͫΎ ͦ;͔ͤΈ ͍͊͗ͤ·ͣ 

͍ͦͨͪͦͫͦͣΦ ˩͙ͫ͡ Ήͭͦ ͙͔͔͙͔ͣͪͤ͘ ͋ͦ͡Έ΄͔Σ ͍͙ͦͤ͊͘͟Ό΅͙͔ ͔ͨͪͦ͋ͣ͡· ͎ͣͦͯͭ ͙͔ͣͭΈ ͔͍ͭͪͦ͗ͤ·͔ ͣ͊ͫ΄ͭ͊͋·Φ ˴͎ͦ͒͊ 

Ήͭͦͭ ͔ͪ͊ͣͪ͘ ͔ͣͤΈ΄͔Σ ͍ͦͯ͘;͙͍͙͔͊ͤ ͔͒͊͗ ͔ͣ͡Έ;͚͊΄͙ͻ ͯͫͦ͟;͍ͦ͟ ͍͙ͫͭ͊ͤͦͭͫΎ ͔͙͔͔ͤͨͪͣͣ͡·ͣ ͙ ͔͙ͭͪͯ͒ͦͣͣ͟ 

ͨͪͦͼ͔ͫͫͦͣΦ ˮ͔͔͙͔ͣͪͤ͘ ͔ͪͯ͘͡Έ͍ͭ͊ͭͦ Ύ͍͡Ύ͔ͭͫΎ ͙͔͔ͤ͊͋ͦ͡ ͚ͫͦ͗ͤͦ͡ ͙ ͎͒ͦͪͦͦͫͭͦΎ΅͔͚ ;͊ͫͭΈΌ ͙͙͎ͣͦͤͭͦͪͤ͊Φ 

ˤ͊͗ͤͦ ͎͍ͫͦ͊ͫͦ͊ͭ͡Έ ͫͦͪͦͫͭ͟ΈΣ ;͊ͫͭͦͭͯ ͙ ͭͦ;ͤͦͫͭΈ ͙͔͔͙ͣͪͤ͘Ύ ͫ ͙͔͚ͦͤͭͪͦͪͯͣͦ͟͡ ͚ͪ͊͋ͦͭͦΦ ˮ͔͙͔ͣͪͭ͘͡Έͤ·͔ 

ͪ͊͋ͦͭ· ͒ͦ͗ͤ͡· ͍·Ύ͍͙ͭΈ ͙ ͯͭͦ;͙ͤͭΈ ͔ͪ͊ͣͪ͘· ͔͙͚ͦͭͦͤͤ͟͡ ͦͭ ͦͤͭͪͦ͟͡Έͤ·ͻ ͔͔͚ͨͦ͊͊ͭ͘͟͡ ͙ ͙ͻ ͙ͨͪ;͙ͤ·. 

˿͋ͦͪ ͙ ͪ͊ͫͪ͟·͙͔ͭ ͙ͤͺͦͪͣ͊ͼ͙͙Φ ˸͙͙͎ͦͤͭͦͪͤ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͙ ͙͎͒ͦͫͭͤͯͭ·ͻ ͔ͪͯ͘͡Έ͍ͭ͊ͭͦ ͔͒ͦ͗ͤ͡ 
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͋·ͭΈ ͍͔͔͒ͦ͒ͤ ͒ͦ ͍͔͔͙ͫ͒ͤΎ ͍͔͍ͫͦͦͭͭͫͭͯΌ΅͔͎ͦ ͔ͨͪͫͦͤ͊͊͡Φ ˨͊ͤͤ·͔ ͒ͦ͗ͤ͡· ͋·ͭΈ ͭͦ;ͤ·͙ͣΣ 

͍͔͍͔͔ͫͦͪͣͤͤ·͙ͣ ͙ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘ΈͫΎ ͔ͨͪͫͦͤ͊ͦͣ͡Σ ͍͔͍͔ͦͭͭͫͭͤͤ·ͣ ͊͘ ͙ͨͪͤΎ͙͔ͭ ͔ͤͦ͋ͻ͙ͦ͒ͣ·ͻ 

͔͙͎͍ͣ͊ͪͭͤͦ͟·ͻ ͔ͪ΄͔͙͚ͤ ͙ ͔͚͍͙͚͒ͫͭΦ  

˽͙ͪͤΎ͙͔ͭ ͔͙ͦͪͪͭͪͯ͟͟Ό΅͙ͻ ͔͚͍͙͚͒ͫͭ. ̏ͭͦ ͙ͦ͒ͤ ͙͘ ͔ͭͪͻ ͍ͫͨͦͫͦ͋ͦ ͍͔͔͙ͨͦ͒ͤΎ ͤ͊ ͒͊ͤͤͦͣ Ή͔ͭ͊ͨΦ 

͍·͋ͪ͊ͤͦΥ 

- ͤ ͙͙͊͟͟ͻ ͔͚͍͙͚͒ͫͭ ͔ͤ ͔͔ͭͪ͋ͯͭͫΎΤ 

- ͯ ͋ͪ͊ͭΈ ͔ͨͦͣͻͯΤ 

ς ͦ ͋ͦͪ͘ ͦͤͭͪͦ͟͡Έͤ·ͻ ͔͔͚ͨͦ͊͊ͭ͘͟͡Φ 

˹͔ͭ ͔ͤͦ͋ͻ͙͙ͦ͒ͣͦͫͭ ͙͙ͨͪͤͣ͊ͭΈ ͔ͣͪ·Φ ˩͙ͫ͡ ͍͔͙͔ͫͪ͊ͤͤ ͺ͙͊ͭ͟;͔͙ͫ͟ͻ ͔ͪͯ͘͡Έ͍ͭ͊ͭͦ ͫ ͦͤͭͪͦ͟͡Έͤ·͙ͣ 

͔ͨͦ͊͊ͭ͘͟͡Ύ͙ͣ ͨͦ͊͘͟·͍͔͊ͭΣ ;ͭͦ ͊͘Ύ͍͔ͤͤ͡·͔ ͼ͔͙͡ ͙͎͒ͦͫͭ͊ΌͭͫΎΣ ͙͙ͤ͊͟͟ͻ ͔͚͍͙͚͒ͫͭ ͔ͤ ͔͔ͭͪ͋ͯͭͫΎΦ ˤ Ήͭͦͣ 

ͫͯ͡;͔͊ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͔͙ͨͪͪ͊ͭͭ͟Έ ͍͔͙͔ͨͦͭͦͪͤ ͤ͊͋͡Ό͔͙͒ͤΎ ͙ ͙ͨͪͦ͒ͦ͗ͭ͡Έ ͙͔͔͙͔ͣͪͤ͘ ͔ͪͯ͘͡Έ͍ͭ͊ͭͦΦ 

͔͙͔̂͋ͪͭ ͔͋ͫͨͦͪΎ͒ͦ͟Φ ˾͔͎͙͍͙ͯͪͦ͟͡ ͒ͦ͗ͤ͡· ͙ͯͫͭͪ͊ͤͭΈ ͙ͨͪ;͙ͤͯ ͔͙͊͒͊ͤ͘ΎΦ ͙͔́͊͟ ͔͙͍͙ͦͪͪͭͪͦ͟͟͟ 

ͦͭͪ͊͗͊Όͭ ͍͊͗ͤͦͫͭΈ ͙͔ͣͤ͘ΎΌ΅͙ͻͫΎ ͍͔͙ͤͯͭͪͤͤͻ ͦ͋ͫͭͦΎ͔ͭ͡Έ͍ͫͭ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙Φ ͒ͦ͗ͤͦ͡ ͋·ͭΈ ͙͎͒ͦͫͭͤͯͭͦ 

͔͋͘ ͒͊͡Έ͔͚ͤ΄͙ͻ ͔͙͚͊ͭͪͯ͒ͤͤ͘ ͔ͨͯͭͣ ͍͔ͫͦͪ΄͔͍͍͙ͤͫͭͦ͊ͤΎΦ ˻͋ͦͪ͘ ͔͔͚ͨͦ͊͊ͭ͘͟͡ Ή͙ͨ͒ͤ͊͒ͦͪ͊͘. ˹͔ 

ͦ͋Ύ͔͊ͭ͘͡Έͤͦ ͯͫͭͪ͊ͤΎͭΈ ͍͔ͫ ͔͙ͦͭͦͤͤ͟͡Ύ ͦͭ ͦͤͭͪͦ͟͡Έͤ·ͻ ͔͔͚ͨͦ͊͊ͭ͘͟͡Φ ˤ ͔ͤͦͭͦͪ͟·ͻ ͫͯ͡;͊Ύͻ ͙ͫ͊ͣ 

͔͙ͨͦ͊͊ͭ͘͟͡ ͙͙͎ͣͦͤͭͦͪͤ͊ ͎ͣͦͯͭ ͋·ͭΈ ͔͙͒͊͟͡ ͦͭ ͔ͪ͊͡Έ͙ͤͦͫͭ ͙͙͗ͤ͘Φ ˤ ͔͙ͨͪͦ͒ ͔͔ͨͪͫͣͦͭͪ͊ ͍ͨ͊ͤͦ͡ 

ό͙͙͚ͤ͘͟ ͍͔ͯͪͦͤΈ ͙͙͡ ͦ;͔ͤΈ ͍·͙͚ͫͦ͟ ͨ͊ͤ͡ύ ͔ͭ͊͗͟ ͔͔ͫ͒ͯͭ͡ ͯ;͙ͭ·͍͊ͭΈ ͍ͦͣͦ͗ͤͦͫͭ͘Έ ͙͔͙ͫͤ͗ͤΎ ͙͙͡ 

͍ͨͦ·΄͔͙ͤΎ ͍ͯͪͦͤΎ ͦͤͭͪͦ͟͡Έͤ·ͻ ͔͔͚ͨͦ͊͊ͭ͘͟͡Φ ˮ͔͔͙ͣͤͤ͘Ύ ͦͤͭͪͦ͟͡Έͤ·ͻ ͔͔͚ͨͦ͊͊ͭ͘͟͡ ͙ͨͪͦͫͻͦ͒Ύͭ ͍ͦ 

͍͔ͪͣΎ ͙͙͎ͣͦͤͭͦͪͤ͊ ͙͙͡ ͙͍͙ͨ͊ͤͪͦ͊ͤ͡Ύ ͦ ͙ͤ ͎ͣͦͯͭ ͋·ͭΈ ͙ͨͪͤ͊ͦͣ͘͟ ͔͙ͤͨͪΎ͔͚ͭͤͦͫͭ. 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

мΦ ͍̆͊ͫ͊ͤͦ ˴Φ ͙ ͎͙͔͒ͪͯΦ ˻͎͙͚͔ͪ͊ͤͯͭ͘ ͎͍ͭͦͪͦ͡ΌΦ ̂;͔͙͋ͤ͟ ͒͡Ύ ͍͍ͯͦ͘Φ - ˢΦΥ ͔́ͯͪͣͤͫ͊͟͟Ύ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ͊Ύ 

͙͔͒͊ͭ͘͡Έͫ͊͟Ύ ͫͯ͗͋͊͡Σ нлнмΦ 

2. s ͔͍ͭ͊ ̉Φ ˢΦΣ ͍̆ͦ͒͗͊ͤ͊͊ͪͦ͊͘ ˿Φ ˴ΦΣ ˴͊͒·͍ͪͦ ˴Φ ̆Φ ˸͔͙͎͊ͪͭͤ͟Σ ˴͙͎ͤ͊ LΦ - s ΦΥ ͔́ͯͪͣͤͫ͊͟͟Ύ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ͊Ύ 

͙͔͒͊ͭ͘͡Έͫ͊͟Ύ ͫͯ͗͋͊͡Σ нлмоΦ 

ϭʕ ͔͔͍ͣ͒ͦ͊͡ ˥., 2023 

 

 

 

̂˨˴ ооΦлм 

˨͔͍͗ͯͣ͊ ˴͔͙ͪͣ, ͫ ͔ͭͯ͒ͤͭΣ 

͔͙͚́ͯͪͣͤͫ͟͟ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͙͙ͤͫͭͭͯͭ Ή͙͙ͦͤͦͣ͟͟ ͙ ͍͔͙ͯͨͪ͊ͤ͡Ύ 
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Abstract 

This paper considers the question of the features of the development of education in the economy 

and its impact on the development of the economy. A cross and comparative analysis of the influence of 

various factors on the development of education in the field of economics was carried out. Recommendations 

for the implementation of developments are given. 
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MACROECONOMIC DOCTRINES AND THEIR ROLE IN THE FORMATION OF THE NATIONAL ECONOMY 

 

Abstract 

This paper considers the question of the features of the development of education in the economy 

and its impact on the development of the economy. A cross and comparative analysis of the influence of 

various factors on the development of education in the field of economics was carried out. Recommendations 

for the implementation of developments are given. 
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͙͒ͤͯ͡Φ 

˴͊͟ ͙ͯͨͦͣͤ͊ͦͫ͡Έ ͍·΄͔Σ ͙ͣͪͦ͟Ή͙ͦͤͦͣ͊͟͟ τ Ήͭͦ ͦͭͪ͊ͫ͡Έ Ή͙͙ͦͤͦͣ͟͟Σ ͦͭͦͪ͊͟Ύ ͙͔͊ͤͣ͊ͭͫ͘Ύ 

͔ͦͭ͒͡Έͤ·͙ͣ Ή͙ͦͤͦͣ͟;͔͙͙ͫͣ͟ ͔͙͙͒ͤͼ͙͊ͣΦ ˻ͤ ͦͻ͍͊ͭ·͍͔͊ͭ ͙ͯ͘;͔͙͔ͤ ͔ͦͭ͒͡Έͤ·ͻ ͔͙͙͒ͤͼΣ ͙ͭ͊͟ͻ ͊͟͟ 

͔͙͔ͨͦͭͪ͋ͭ͡Έ ͙͙͡ ͒ͦͣͦͻͦ͘Ύ͚͍ͫͭͦΦ ˤ ͔͔ͭͣ ͙͍ͪ͊ͫͫͣ͊ͭͪ͊ΌͭͫΎ ͔ͨͪͦ͋ͣ͡·Σ ͍ͫΎ͊ͤͤ͘·͔ ͫ ͔͔͔͙͔ͦͨͪ͒ͤͣ͡ ͼ͔ͤ· 

͔͎ͦͤͪͭͤͦͦ͟͟ ͍ͭͦ͊ͪ͊Φ 

͙̏ͭ ͨͪΎͣ·͔ ͙͙͡ ͍͔ͦͫͤͤ͟·͔ ͺ͊ͭͦͪ͟· ͍͙͡ΎΌͭ ͤ͊ ͫͨͪͦͫΣ ͔͔͙͔ͨͪ͒ͦ͗ͤ͡ ͙ ͍͔͍͔ͯ͒ͦͭͦͪͤͤͦͫͭ͡Έ 

͔͙͔͔͚ͨͦͭͪ͋ͭ͡Φ ˻͍͚ͫͤͦͤͦ ͼ͔͡ΈΌ ͙ͣͪͦ͟Ή͙͙ͦͤͦͣ͟͟ Ύ͍͡Ύ͔ͭͫΎ ͙͙ͣ͊ͫͣ͊͘͟ͼ͙Ύ ͙ͨͪ͋·͙͡ ͙ ͙͙͙ͣͤͣ͊͘ͼ͙Ύ 

͔͔ͨͦͤͫͤͤ·ͻ ͊ͭͪ͊ͭ͘Φ ˻ͤ ͎͙͔͊ͪ͊ͤͭͪͯͭΣ ;ͭͦ ͦͤ ͔͒ͦͫͭͯͨͤ ͋ͯ͒ͯ΅͙ͣ ͔͙ͨͦͦͤ͟͡ΎͣΣ ͙ ͫͯ΅͔͍͔ͫͭͯͭ ͍͍͔͙͔ͪ͊ͤͦͫΦ 

͔͙́ͪͣͤ ͣ͊ͪͦ͟Ή͙ͦͤͦͣ͊͟͟ ͋·͡ ͍͍͔͔͒ͤ ˾͎͊ͤ͊ͪͦͣ ͙̅ͪ΄͔ͣ ͍ мфоо ͎ͦ͒ͯΦ ˻͒ͤ͊ͦ͟ ͔͔ ͨͦ͒ͻͦ͒ ͟ 

Ή͙ͦͤͦͣ͟;͔͙ͫͣ͟ ͔ͨͪͦ͋ͣ͊ͣ͡ ͨͦΎ͍͙ͫ͡Ύ ͍ м6-ͣ ͙ мт-ͣ ͍͔͊͟ͻΦ ˤ ͔ͪͯ͘͡Έ͔ͭ͊ͭ Ήͭͦ ͙͊ͪͦ͒ͦͫ͘͡Έ ͯ 
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͔͙͙͍ͣͪ͊ͤͭͫͭͦ͟͡Φ 

̏ͭ͊ ͦͭͪ͊ͫ͡Έ Ή͙͙ͦͤͦͣ͟͟ ͙͔͊ͤͣ͊ͭͫ͘Ύ Ή͙͚ͦͤͦͣͦ͟͟ ͍ ͼ͔ͦͣ͡ ͙͙͡ ͍ͫͦͦͯͨͤͦͫͭ͟ΈΌΣ ͍͟͡Ό;͊Ύ 

ͣ͊ͪͦ͟ͺ͊ͭͦͪ͟·Φ ˿ͺ͔ͪ͊ ͣ͊ͪͦ͟Ή͙͙ͦͤͦͣ͟͟ ͔ͤ ͔͎͔ͨͪ͒ͨͦ͊͊ͭ͡ ͙ͯ͘;͔͙ͤΎ ͔ͦͭ͒͡Έͤ·ͻ ͔͙͙͒ͤͼ Ή͙͙ͦͤͦͣ͟͟Φ ˹ͦ 

Ή͙ͦͤͦͣ͊͟͟ ͙ͯ͘;͔͊ͭ ͦ͋΅͔͔ ͙ ͔͔͔ͫͪ͒ͤ ͤ͊͘;͔͙͔ͤ ͍͔͚ͫ Ή͙͙ͦͤͦͣ͟͟Φ ˴ ͍ͦͫͤͦͤ·ͣ ͺ͊ͭͦͪ͊ͣ͟ ͦͭͤͦͫΎͭͫΎ 

ͤ͊ͼ͙ͦͤ͊͡Έͤ·͚ ͒ͦͻͦ͒Σ ͦ͋΅͊Ύ ͊ͤ͘ΎͭͦͫͭΈΣ ͦ͋΅͙͔ ͔͔͔͙ͫ͋ͪ͗ͤΎ ͙ ͙͍͔͙ͤͫͭͼ͙͙Σ ͍ͫͦͦͯͨͤ͟·͚ ͫͨͪͦͫ ͙ 

͔͔͙͔ͨͪ͒ͦ͗ͤ͡ ͙ ͦ͋΅͙͚ ͍͔ͯͪͦͤΈ ͼ͔ͤΦ 

˿ͺ͔ͪ͊ ͣ͊ͪͦ͟Ή͙͙ͦͤͦͣ͟͟ ͍ͪ͊΅͔͊ͭͫΎ ͍͎ͦͪͯ͟ ͔͔͔͙ͦͨͪ͒ͤ͡Ύ ͒ͦͻ͍ͦ͒ͦ ͙ ͊ͤ͘Ύ͙ͭͦͫͭΦ ˽ͦΉͭͦͣͯ ͦͤ͊ 

͙͍͔ͫͭͤ͊͘ ͊͟͟ ζ͔͙ͭͦͪΎ ͒ͦͻͦ͒͊ ͙ ͊ͤ͘Ύ͙ͭͦͫͭηΦ 

˴ͦͤͭͪͦ͡Έ ͤ͊͒ ͼ͙ͦͣ͟͡ ͙ͤͺ͡Ύͼ͙͙ ͙ ͔͒ͺ͡Ύͼ͙͙ ͋·͡ ͍͔ͦͣͦ͗ͤ͘ ͭͦ͡Έͦ͟ ͔ͨͯͭͣ ͍·͋ͦͪ͊ ͔ͭͯ͟΅͔͚ 

Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͙͙͙ͨͦͭ͟͡Φ ͙̏ͭ ͙͙͙ͨͦͭ͟͡ ͋·͙͡ ͫͺ͙͍ͦͪͣͯͪͦ͊ͤ͡· ͤ͊ ͍͔ͣ͊ͪͦͯͪͦͤ͟Φ ˴͔ͪͦͣ ͎ͭͦͦΣ 

͍͔͙ͯ͡;͙ͦͫ͡Έ ͯ;͙͔͊ͫͭ ͍͙͔ͨͪ͊ͭ͡Έ͍ͫͭ ͔͍ͨͦͫͪ͒ͫͭͦͣ ͔ͣͦͤͭ͊ͪͤ·ͻ ͙ ͺ͙ͫ͊͟͡Έͤ·ͻ ͔ͣͪΦ ˽ͦΉͭͦͣͯ 

͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͙ͣ͊ͪͦ͊ͤ͊͊͘͟͡ ͔͙ͤͦͫͨͦͪͣͦΦ 

ˮͭ͊͟Σ ͔͔ͭͨͪΈ ͣ· ͙͔ͨͦͤͣ͊ͣΣ ;ͭͦ ͣ͊ͪͦ͟Ή͙ͦͤͦͣ͊͟͟ Ύ͍͡Ύ͔ͭͫΎ ͔ͫͨͼ͙͙͙͍͚͊ͪͦ͊ͤͤͦ͘͡ ͦ͋͊ͫͭ͡ΈΌ 

Ή͙͙ͦͤͦͣ͟͟Φ  

˻ͤ ͺ͙͔ͦͯͫͪͯͭͫ͟Ύ ͤ͊ Ή͙͔ͦͤͦͣ͟͟ ;͔͔ͪ͘ ͍ͫͦͦͯͨͤͦͫͭ͟Έ ͔ͦͭ͒͡Έͤ·ͻ ͔͙͙͒ͤͼΣ ;ͭͦ͋· ͔͔͙ͦͨͪ͒ͭ͡Έ 

͋ͦ͡Έ΄͔ͦ ͍͙͡Ύ͙͔ͤ ͤ͊ ͍ͫΌ ͤ͊ͼ͙ΌΦ 

ˤͫΎ ͙͍͔ͫͭͤ͊͘Ύ ͙͙ͨͦͭ͊͟͡ ͙ ͔ͣͪ· ͍ͦͫͤͦ͊ͤ· ͤ͊ Ή͚ͭͦ ͦͤ͟ͼ͔ͨͼ͙͙Φ ˹͙͔͊ͨͪͣͪΣ ͒ͦͻͦ͒ ͤ͊ ͒ͯ΄ͯ 

͔͔͙ͤ͊ͫͤ͡Ύ ͔͔ͦͨͪ͒͡Ύ͔ͭ ͤ͊ͼ͙ͦͤ͊͡Έͤ·͚ ͒ͦͻͦ͒Φ ̏ͭͦ ͔͙͚ͫͪ͒ͤ ͦ͋΅͙͚ ͒ͦͻͦ͒ ͍͔ͫͻ ͎ͪ͊͗͒͊ͤ ͫͭͪ͊ͤ·Φ 

˸͊ͪͦ͟Ή͙ͦͤͦͣ͊͟͟ Ύ͍͡Ύ͔ͭͫΎ ͍͚͊͗ͤͦ ͦ͋͊ͫͭ͡ΈΌ ͙ͯ͘;͔͙ͤΎ ͒͡Ύ Ή͙͍ͦͤͦͣͫͭͦ͟Φ ˤ͙ͦͣͦ͗ͤͦͫͭ͘ 

ͣ͊ͪͦ͟Ή͙͙ͦͤͦͣ͟͟ ͎ͦͪͦͣͤ·Φ ˽͍͙͔ͪ͊ͭ͡Έ͍ͫͭͦΣ ͺ͙͍ͤ͊ͤͫͦ·͔ ͎ͦͪ͊ͤ· ͙ ͙͔͍͔͙ͫͫ͒ͦ͊ͭ͡͡ ͙͙͊ͤ͊ͪͯ͘͡Όͭ 

ͦ͋΅͔ͤ͊ͼ͙ͦͤ͊͡Έͤ·͔ ͔ͨͪͦ͋ͣ͡· ͙ Ή͙ͦͤͦͣ͟;͔͔ͫͦ͟ ͎͋͊ͦͫͦͫͭͦ͡Ύ͙͔ͤ ͫͭͪ͊ͤ·Φ ˻ͤ ͍ ͍ͦͫͤͦͤͦͣ ͦͻ͍͊ͭ·͍͔͊ͭ 

͍ͦͫͤͦͤ·͔ ͍ͦͫͤͦ· ͣ͊ͪͦ͟Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͭ ͔͙͚ͦͪ ͙ ͙͙͙ͨͦͭ͟͡Φ 

˽ͦͤΎͭͤͦΣ ;ͭͦ ͍͙͔ͨͪ͊ͭ͡Έ͍ͫͭͦ Ύ͍͡Ύ͔ͭͫΎ ͔͎͙ͪͯͪͯ͡Ό΅͙ͣ ͎ͦͪ͊ͤͦͣ ͤ͊ͼ͙͙Φ ˤ ͔ͤͣ ͙͍ͪ͊ͫͫͣ͊ͭͪ͊ΌͭͫΎ 

͙ͪ͊͘͡;ͤ·͔ ͙͙ͪͭ͟;͔͙͔ͫ͟ ͔͊ͫͨͭ͟·Σ ͦͭͦͪ͟·͔ ͔͔͍͔ͤͨͦͫͪ͒ͫͭͤͤͦ ͍͙͡ΎΌͭ ͤ͊ ͙͗ͤ͘Έ ͎ͪ͊͗͒͊ͤΦ ˤ ͪ͊ͣ͊͟ͻ 

ͣ͊ͪͦ͟Ή͙͙ͦͤͦͣ͟͟ ͫͯ΅͔͍͔ͫͭͯͭ ΄͔ͫͭΈ ͔͙͚ͭͦͪΥ 

мΦ ͔͙́ͦͪΎ Ή͙ͦͤͦͣ͟;͔͎ͫͦͦ͟ ͪͦͫͭ͊ ͙ ͍͙͙ͪ͊ͭ͘ΎΦ ˾ͦͫͭ Ή͙͙ͦͤͦͣ͟͟ ͔ͭ͊͗͟ ͍ͻ͙ͦ͒ͭ ͍ ͫͺ͔ͪͯ ͙ͯ͘;͔͙ͤΎ 

ͣ͊ͪͦ͟Ή͙͙ͦͤͦͣ͟͟Φ ˾͔ͫͯͪͫ· ͙ ͍͙ͦͣͦ͗ͤͦͫͭ͘ Ή͙͙ͦͤͦͣ͟͟ ͦͼ͔͙͍ͤ͊ΌͭͫΎ ͙ͫͻͦ͒Ύ ͙͘ ͫͺ͔ͪ· ͣ͊ͪͦ͟Ή͙͙ͦͤͦͣ͟͟Φ 

̏ͭͦ ͍͙͡Ύ͔ͭ ͤ͊ ͍͔͙ͯ͡;͔͙͔ͤ ͤ͊ͼ͙ͦͤ͊͡Έ͎ͤͦͦ ͒ͦͻͦ͒͊ ͙ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ ͤ͊ Ή͎͙ͦͦ͟͡;͔ͫͦͣ͟ ͍͔ͯͪͦͤΦ ˻͙ͤ 

ͦ͊͘͟·͍͊Όͭ ͔͔͍͔͔ͤͨͦͫͪ͒ͫͭͤͤͦ ͍͙͡Ύ͙͔ͤ ͤ͊ Ή͙ͦͤͦͣ͟;͔͔ͫͦ͟ ͍͙͙͔ͪ͊ͭ͘ Ή͙͙ͦͤͦͣ͟͟Φ 

нΦ ͔͙́ͦͪΎ ͔͔͎͒ͤΦ ˸͊ͪͦ͟Ή͙ͦͤͦͣ͊͟͟ ͦͼ͔͙͍͔ͤ͊ͭ ͍͙͡Ύ͙͔ͤ ͔͔͍͎ͪͪͤͦͦ͘ ͋͊ͤ͊͟ ͤ͊ Ή͙ͦͤͦͣͯ͟͟Σ ͙ͨͪͭͦ͟ ͙ 

ͦͭͭͦ͟ ͙͊ͨͭ͊͊͟͡Σ ͊ ͔ͭ͊͗͟ ͔͎ͦ ͍͙͡Ύ͙͔ͤ ͤ͊ ͍͔ͯͪͦͤΈ ͊ͤ͘Ύ͙ͭͦͫͭΦ ͔̉͊ͫͭͦ ͙͔͔͙͔ͣͤͤ͘ ͙͙ͫͭͦͣͦͫͭ ͔͔͎͒ͤΣ 

͍·͍͔͊ͤͤͦ͘ ͙ͤͺ͡Ύͼ͙͔͚ ͙ ͔͒ͺ͡Ύͼ͙͔͚Σ ͦ͊͘͟·͍͔͊ͭ ͔͎͙ͤ͋͊ͦͨͪ͡Ύ͔ͭͤͦ ͍͔͚͍͙͔ͦ͒ͫͭ͘ ͤ͊ Ή͙ͦͤͦͣͯ͟͟ ͫͭͪ͊ͤ·Φ 

ˮͻ ͣͦ͗ͤͦ ͍·͔͡;͙ͭΈ ͫ ͨͦͣͦ΅ΈΌ ͔͚ͣͦͤͭ͊ͪͤͦ ͙ ͺ͙ͫ͊͟͡Έ͚ͤͦ ͙͙͙ͨͦͭ͟͡ ͙ ͔ͣͪ ͨͪΎ͎ͣͦͦ Ή͙ͦͤͦͣ͟;͔͎ͫͦͦ͟ 

ͦͤͭͪͦ͟͡ΎΦ 

оΦ ͔͙́ͦͪΎ ͤ͊ͼ͙ͦͤ͊͡Έ͎ͤͦͦ ͒ͦͻͦ͒͊Φ ˻ͤ ͍͟͡Ό;͔͊ͭ ͍ ͔ͫ͋Ύ ͙ͪ͊͘͡;ͤ·͔ ͔ͭͣ·Σ ͍ͫΎ͊ͤͤ͘·͔ ͫ ͙͔͔͙͔ͣͪͤͣ͘ 

ͤ͊ͼ͙ͦͤ͊͡Έ͎ͤͦͦ ͒ͦͻͦ͒͊Σ ͍͟͡Ό;͊Ύ ͒ͦͻͦ͒·Σ ͪ͊ͫͻͦ͒· ͙ ͍͔͙͔ͫͦͫͭ͊ͤ͡ ͋Ό͔͒͗ͭ͊Φ ˸͊ͪͦ͟Ή͙ͦͤͦͣ͟;͔͔ͫͦ͟ 

͙͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͙͔͔ͣͭ ͙͔͗ͤͤͤͦ͘ ͍͔͊͗ͤͦ ͤ͊͘;͔͙͔ͤ ͒͡Ύ ͦͼ͔͙ͤ͟ ͦ͋΅͔͚ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ Ή͙͙ͦͤͦͣ͟͟ ͫ ͭͦ;͙͟ 

͔͙ͪͤ͘Ύ ͤ͊ͼ͙ͦͤ͊͡Έ͎ͤͦͦ ͒ͦͻͦ͒͊Φ ˤ ͤ͊;͔͊͡ ˤ͔͙͚ͦ͟͡ ͔͔͙͙͒ͨͪͫͫ мф30-ͻ ͎͍ͦ͒ͦ ͋·ͦ͡ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ 

͙͔͍ͫͫ͒ͦ͊ͭ͡Έ ͙͎͎͔ͭͪͪ· ͦ͋΅͔͎ͦ ͔͔͙͍͍ͨͪͨͪͦͦ͒ͫͭ͊͘ ͙ ͔͙͋ͪ͊͋ͦͭ͘ͼ·Φ 

̏ͭͦ ͙͍͔ͨͪͦ͡ ͟ ͙ͫͦ͒͊ͤ͘Ό ͒͊ͤͤ·ͻ ͦ ͤ͊ͼ͙ͦͤ͊͡Έͤͦͣ ͒ͦͻ͔ͦ͒Φ ˻ͤ ͎͔ͨͦͣͦ͊ͭ ͎͙͍ͨͪͦͤͦͪͦ͊ͭ͘Έ ͍͔ͯͪͦͤΈ 

Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͙͍͙͊ͭͤͦͫͭ͟ ͙ ͔͔͔͙ͪ͊ͫͨͪ͒ͤ͡Ύ ͒ͦͻ͍ͦ͒ͦ ͔ͣ͗͒ͯ ͙ͪ͊͘͡;ͤ·͙ͣ ͎͙ͪ͊͗͒͊ͤ͊ͣΦ 

4. ͔͙́ͦͪΎ ͔͚ͣ͗͒ͯͤ͊ͪͦ͒ͤͦ ͎͍͙ͭͦͪͦ͡Φ ̏ͭͦ ͦ͋͊ͫͭ͡Έ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡ΎΣ ͍ͨͦͫΎ΅͔ͤͤ͊Ύ Ήͫͨͦͪͭͯ͟ ͙ 

͙ͣͨͦͪͭͯ ͍͍ͭͦ͊ͪͦ ͙͙͡ ͎ͯͫͯ͡Φ ˤͪ͊ͭ͟ͼ͔Σ ͦͤ ͯ͊͘͟·͍͔͊ͭ ͤ͊ ͍͙͡Ύ͙͔ͤ ͤ͊ Ή͙ͦͤͦͣͯ͟͟ ͎͙ͭͪ͊ͤͫͪ͊ͤ;͚ͤͦ ͎͍͙ͭͦͪͦ͡ 

͙ ͔ͭ͊ͣͦ͗ͤͤ·ͻ ͨͦ΄͙ͤ͡Φ 

рΦ ͔͙́ͦͪΎ ͊ͤ͘Ύ͙ͭͦͫͭΦ ̏ͭ͊ ͫͺ͔ͪ͊ ͣ͊ͪͦ͟Ή͙͙ͦͤͦͣ͟͟ ͎͔ͨͦͣͦ͊ͭ ͔͔͙ͦͨͪ͒ͭ͡Έ ͍͔ͯͪͦͤΈ ͔͙͋ͪ͊͋ͦͭ͘ͼ·Φ ˻ͤ 
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͔ͭ͊͗͟ ͔͔ͦͨͪ͒͡Ύ͔ͭ ͙ͨͪ;͙ͤ·Σ ͦͭͦͪ͟·͔ ͙͍ͨͪͦ͒Ύͭ ͟ ͙ͭ͊ͣ͟ ͍͙ͯͫͦ͡Ύͣ ͔͙͋ͪ͊͋ͦͭ͘ͼ·Φ ˿͔͍͔͒ͦ͊ͭ͡͡ΈͤͦΣ Ήͭͦ 

͍͙͡Ύ͔ͭ ͤ͊ ͍͔͔͙͔ͨͦ͒ͤ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘Σ ͔͔͙ͨͪ͒ͦ͗ͤ͡ΎΣ ͔͙͔ͨͦͭͪ͋ͭ͡Έ͎ͫͦͦ͟ ͫͨͪͦͫ͊Σ ͔͔͙ͨͦͭͪ͋ͤ͡Ύ ͙ ͪ͊ͫͻ͍ͦ͒ͦΦ 
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DIGITALIZATION OF THE ECONOMY AS A FACTOR OF STIMULATION OF ECONOMIC GROWTH  

AND SOLVING SOCIAL PROBLEMS 

 

Abstract 

The article discusses the process of digitalization of the national economy as an integral part of the 

international economic system in order to increase economic growth. 
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BASES OF DIGITALIZATION OF THE ECONOMY OF STATES 

 

Abstract 

The article discusses the contribution of digital technologies to the acceleration of socio-economic 

stabilization and the development of all sectors of the national economy. 
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͍͍ͨͪ͊ͦ·ͣΣ ͔͙ͣ͒ͼ͙͙ͤͫͣ͟Σ ͯ;͔͋ͤ·ͣ ͍ͦͨͪͦͫ͊ͣ ͙ ͭΦͨΦύΦ 

ˤ·͍ͦ͒·Φ ˻ ͍͚ͫͤͦͤͦ ͔͚ͨͪͦ͋ͣͦ͡ ͔͙ͪ͊͊͘͡ͼ͙͙ ͎͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦ ͙͙͙ͨͦͭ͟͡ ͍ ͫͺ͔͔ͪ ͙͙͍͙ͫͭͣͯͪͦ͊ͤ͡Ύ 

͍͙͙ͪ͊ͭ͘Ύ ˮ˴́ ό͙͙͙͒͒͗ͭ͊͊͘͡ͼ͙͙ύ Ύ͍͡Ύ͔ͭͫΎ ͺ͎͔ͪ͊ͣͤͭ͊ͪͤͦͫͭΈΣ ͔ͤͻ͍͊ͭ͊͟ ͙͔͙ͫͫͭͣͤͦͫͭΣ 

͔͍͔ͨͦͫ͒ͦ͊ͭ͡͡Έ͙ͤͦͫͭΣ ͍͔͊ͪ͘΄͔͙ͤͤͦͫͭΣ ͎͍͙ͫͦ͊ͫͦ͊ͤͤͦͫͭ͡ ͔ͣ͗͒ͯ ͙ͨͪͤΎ͙͔ͭͣ ͙͍ͤͦͪͣ͊ͭͤͦ-͍͍ͨͪ͊ͦ·ͻ ͍͊ͭͦ͟ 

͙ ͒͊͡Έ͔͚ͤ΄͔͚ ͚ͪ͊ͪ͊͋ͦͭͦ͘͟ ͔ͣͻ͙͍͊ͤͣͦ͘ ͙ͻ ͔͙ͪ͊͊͘͡ͼ͙͙Φ ˿͍ͦͦͯͨͤͦͫͭ͟Έ ͔͊ͦͤͦ͒͊ͭ͘͟͡Έͤ·ͻ ͙ 

͙͍ͤͦͪͣ͊ͭͤ·ͻ ͔͍͒ͦͯͣͤͭͦ͟ ͍ ͫͺ͔͔ͪ ˮ˴́ ͙͔͔ͣͭ ͔͍ͣͤͦ͗ͫͭͦ ͔͔͔͔͔͚ͤͦͨͪ͒ͤͤͦͫͭ͡ ͙ ͙͍͔ͨͪͦͭͦͪ;͙͚Φ ˤ 

͋ͦ͡Έ΄͙͍͔ͤͫͭ ͫͭͪ͊ͤ ͙ͫ͡΄ͦͣ͟ ͎ͣͤͦͦ ͔͎͙ͪͯͪͯ͡Ό΅͙ͻ ͤͦͪͣ ͙ ͙͙͍ͤͫͭͭͯͭͦΣ ͙͙͙͍͎͊͒ͣͤͫͭͪ͊ͭͤͦͦ ͙ 

͎͍͎ͤ͊ͦͦͦͦ͡ ͍͔͙͒͊ͤ͡Ύ ͤ͊ ͫͯ͋Ά͔͍ͭͦ͟ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΦ ˽ͦΉͭͦͣͯ ͫͨͦͫͦ͋ͤͦͫͭΈ ͎͍ͦͫͯ͒͊ͪͫͭ Ήͺͺ͔͙͍ͭͤͦ͟ 
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͍ͫͨͪ͊͡ΎͭΈͫΎ ͫͦ ͍͘Ύͭ·͙ͣ ͤ͊ ͔ͫ͋Ύ ͨͦͤͦͣͦ͡;͙Ύ͙ͣ ͙ͤ͊͘͟Φ 

ˤ ͭͦ ͔͗ ͍͔ͪͣΎ ͔͎ͫͦ͒ͤΎ΄͙͚ͤ ͔͒ͤΈ ͔͔ͭͪ͋ͯͭ ͔͔ͨͪͻͦ͒͊ ͤ͊ ͊͟;͔͍͔ͫͭͤͤͦ ͔͔͋ͦ͡ ͍·͙͚ͫͦ͟ ͍͔ͯͪͦͤΈ 

͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ˮ˴́Σ ͍͔ͯͫͦͪ΄͔͍͍͙͔ͤͫͭͦ͊ͤ ͎͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͍͔͙ͯͨͪ͊ͤ͡Ύ Ή͙ͭͣ ͨͪͦͼ͔ͫͫͦͣΦ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·: 

1.  ˸ ͍͊ͪͦ͊͟ ˤΦ˨Φ ͙̇ͺ͍ͪͦ͊Ύ Ή͙ͦͤͦͣ͊͟͟Φ - ˸ ΦΣ - 2018. 

2.  ˹ ͙͊ͯͣͤ͊͟ ˩ΦˢΦ ˻ͭ ͙ͤͺͦͪͣ͊ͼ͙͎ͦͤͤͦͦ ͦ͋΅͔͍ͫͭ͊ ͟ ͦ͋΅͔͍ͫͭͯ ͙͚ͤ͊ͤ͘Υ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·͚ ͔͊ͫͨͭ͟Φ - ˸ΦΣ - 

2009. 

ϭ ˸͊ͻ͔͍͊ͣ͋ͭͦ͊ ˿Φ˨ΦΣ ˸͊ͻ͔͍͊ͣ͋ͭͦ͊ ̂Φ˾ΦΣ ˢ͙͔͍͋͒ͯ͊͊͡ ˥Φ˿ΦΣ нлно 

 

 

 

 

˸ͯͻ͔͍͊ͣͣ͒ͦ ˾͍ͦ΄͔ͤ 

͔͍͔ͨͪͨͦ͒͊͊ͭ͡ΈΣ  

͔͎́ͯͪͣͤͫͦͦ͟͟ ˿͔͡Έͫͦ͟ͻͦ͘Ύ͚͍͔͎ͫͭͤͤͦͦ ͙͍͔͙͔ͯͤͪͫͭͭ͊  

͙͔͙ͣͤ ˿ΦˢΦ ˹͙Ύ͍ͦ͊͘Σ 

͎Φ s΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟  

˾͊ͻ·͍ͣͦ ˹͔͙͒ͪ 

͔ͫͭͯ͒ͤͭΣ  

͔͎́ͯͪͣͤͫͦͦ͟͟ ˿͔͡Έͫͦ͟ͻͦ͘Ύ͚͍͔͎ͫͭͤͤͦͦ ͙͍͔͙͔ͯͤͪͫͭͭ͊  

͙͔͙ͣͤ ˿ΦˢΦ ˹͙Ύ͍ͦ͊͘Σ 

͎Φ s΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟  

ˣ͚͊ͪ͊ͣ͊͡·͔͍͊ ˶͊;·ͤ 

͔ͫͭͯ͒ͤͭΣ  

͔͎́ͯͪͣͤͫͦͦ͟͟ ˿͔͡Έͫͦ͟ͻͦ͘Ύ͚͍͔͎ͫͭͤͤͦͦ ͙͍͔͙͔ͯͤͪͫͭͭ͊  

͙͔͙ͣͤ ˿ΦˢΦ ˹͙Ύ͍ͦ͊͘Σ 

͎Φ s΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 
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ˢͤͤͦͭ͊ͼ͙Ύ 

ˤ Ή͚ͭͦ ͫͭ͊ͭΈ͔ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭͫΎ ͨͦͤΎ͙͔ͭ ͍͙͔͙͒͗ͤΎ ͍͍ͭͦ͊ͪͦ ͙ ͔͎ͦ ͍͙͒·Σ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ ͔͙͍ͣ͊ͭͪ͊ͦ͡ 

͙ ͎͍͚ͦͭͦͦ ͨͪͦ͒ͯ͟ͼ͙͙Σ ͍͙͔͙͔͒͗ͤ ͍͍ͭͦ͊ͪͦ ͍ ͪ·ͤͦ;͚ͤͦ Ή͙͔ͦͤͦͣ͟͟Σ ͙͍͙͔ͨ͊ͤͪͦ͊ͤ͡ ͍͙͔͙͒͗ͤΎ ͍͍ͭͦ͊ͪͦ ͙ 

͍͙͍͊ͣͦͫ͘Ύ͘Έ ͔ͣ͗͒ͯ ͙͙ͤͣΦ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡ 

͍́ͦ͊ͪΣ Ή͙ͦͤͦͣ͊͟͟Σ ͪ·ͤͦ͟Σ ͨͪͦ͒ͯ͟ͼ͙ΎΣ ͍͙͔͙͔͒͗ͤΦ 

 

aǳƘŀƳƳŜŘƻǾ wƻǾǎƘŜƴ 

[ŜŎǘǳǊŜǊΣ ¢ǳǊƪƳŜƴ !ƎǊƛŎǳƭǘǳǊŀƭ ¦ƴƛǾŜǊǎƛǘȅ ƴŀƳŜŘ ŀŦǘŜǊ {Φ!Φ bƛȅŀȊƻǾΣ 

!ǎƘƎŀōŀǘΣ ¢ǳǊƪƳŜƴƛǎǘŀƴ  

wŀƘȅƳƻǾ bŜŘƛǊ 

{ǘǳŘŜƴǘΣ ¢ǳǊƪƳŜƴ !ƎǊƛŎǳƭǘǳǊŀƭ ¦ƴƛǾŜǊǎƛǘȅ ƴŀƳŜŘ ŀŦǘŜǊ {Φ!Φ bƛȅŀȊƻǾΣ 

!ǎƘƎŀōŀǘΣ ¢ǳǊƪƳŜƴƛǎǘŀƴ  

.ŀȅǊŀƳŀƭȅȅŜǾŀ [ŀŎƘȅƴ 

{ǘǳŘŜƴǘΣ ¢ǳǊƪƳŜƴ !ƎǊƛŎǳƭǘǳǊŀƭ ¦ƴƛǾŜǊǎƛǘȅ ƴŀƳŜŘ ŀŦǘŜǊ {Φ!Φ bƛȅŀȊƻǾΣ 

!ǎƘƎŀōŀǘΣ ¢ǳǊƪƳŜƴƛǎǘŀƴ 



˹ˢ̂̉˹̍˯ ˬ ̂˾˹ˢ˶ ζCOGNITIO RERUMη                    ISSN (p) 2412-9489 / ISSN (e) 2542-1026                    Ѕ5 / 2023 

 

 

131 

/hb/9t¢ hC ¢I9 ah±9a9b¢ hC Dhh5{ !b5 L¢{ ¢¸t9{ 

 

!ōǎǘǊŀŎǘ 

¢Ƙƛǎ ŀǊǘƛŎƭŜ ŘƛǎŎǳǎǎŜǎ ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ ǘƘŜ ƳƻǾŜƳŜƴǘ ƻŦ ƎƻƻŘǎ ŀƴŘ ƛǘǎ ǘȅǇŜǎΣ ǘƘŜ ǇǊƻŘǳŎǘƛƻƴ ƻŦ ƳŀǘŜǊƛŀƭǎ 

ŀƴŘ ŦƛƴƛǎƘŜŘ ǇǊƻŘǳŎǘǎΣ ǘƘŜ ƳƻǾŜƳŜƴǘ ƻŦ ƎƻƻŘǎ ƛƴ ŀ ƳŀǊƪŜǘ ŜŎƻƴƻƳȅΣ ǘƘŜ ǇƭŀƴƴƛƴƎ ƻŦ ǘƘŜ ƳƻǾŜƳŜƴǘ ƻŦ ƎƻƻŘǎ 

ŀƴŘ ǘƘŜ ǊŜƭŀǘƛƻƴǎƘƛǇ ōŜǘǿŜŜƴ ǘƘŜƳΦ 

YŜȅǿƻǊŘǎ 

DƻƻŘǎΣ ŜŎƻƴƻƳȅΣ ƳŀǊƪŜǘΣ ǇǊƻŘǳŎǘƛƻƴΣ ƳƻǾŜƳŜƴǘΦ 

 

˽ͪͦͼ͔ͫͫ ͊ͯͨͦ͘͟͟ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ ͍ͫͦͦͯͨͤͦͫͭ͟Έ ͔͙ͣͪͦͨͪΎ͙͚ͭ ͨͦ ͍͔͍͔͙ͯ͒ͦͭͦͪͤ͡Ό 

͔͔͚ͨͦͭͪ͋ͤͦͫͭ ͔͙͔͔͚ͨͦͭͪ͋ͭ͡ ͙ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ό ͙ͻ ͍ ͙͔͔͗ͤ͒͘Ύ͔ͭ͡Έ͙ͤͦͫͭ ͫ ͭͦ;͙͟ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ 

͔͙͍ͣ͊ͭͪ͊ͦ͡ ͙ ͎͍͚ͦͭͦͦ ͨͪͦ͒ͯ͟ͼ͙͙Φ ̏ͭͦ ͍͙͔͙͔͒͗ͤ ͍͍ͭͦ͊ͪͦ ͔ͭ͊͗͟ ͣͦ͗ͤͦ ͙͍ͪ͊ͫͫͣ͊ͭͪ͊ͭΈ ͊͟͟ 

͔͙͔ͨͪͦ͒ͦ͗ͤ͡ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ ͍͍ͭͦ͊ͪͦΦ ˿͍͔ͦͪ΄͔͙͔ͤ Ή͚ͭͦ ͙ͨͦͯͨ͟͟ ͫͦͨͪΎ͔͗ͤͦ ͫ ͙͊ͭͪ͊ͭ͊ͣ͘Φ ˿Ό͒͊ ͍ͻͦ͒Ύͭ 

ͪ͊ͫͻͦ͒· ͤ͊ ͙͍ͭͪ͊ͤͫͨͦͪͭͪͦͯ͟Σ ͔ͪ͊ͣ͘΅͔͙͔ͤΣ ͻ͔͙͔ͪ͊ͤͤΣ ͎ͨͦͪͯͯ͘͟Σ ͎ͪ͊ͪͯͯ͘͘͟Σ ͍ͯͨ͊ͦͯ͟͟Σ ͍͒ͦͫͭ͊ͯ͟ ͙ 

ͦ͋ͪ͊͋ͦͭͯ͟ ͊͊͊͘͘͟Φ ˿͔͎ͦ͒ͤΎ Ή͙ͭ ͊ͭͪ͊ͭ͘· ͎ͣͦͯͭ ͍ͫͦͫͭ͊͡ΎͭΈ ͦͭ мн҈ ͒ͦ нр҈ ͦͭ ͦ͋΅͙ͻ ͊ͭͪ͊ͭ͘Φ ˨͍͙͔͙͔͗ͤ 

͍͍ͭͦ͊ͪͦ ͍ͫΎ͊ͤͦ͘ ͔ͤ ͭͦ͡Έͦ͟ ͫ ͙͊ͭͪ͊ͭ͊ͣ͘Σ ͤͦ ͙ ͫ ͙͔ͤͫͭͪͯͣͤͭͦͣ ͙ͫͦ͒͊ͤ͘Ύ ͔ͪ͊͡Έ͎ͤͦͦ ͫͨͪͦͫ͊ ͔͙ͫͪ͒ 

͔͙͔͔͚ͨͦͭͪ͋ͭ͡Φ ˽͍͙ͪ͊͡Έͤͦ ͎͙͍͍ͦͪ͊ͤͦ͊͘ Ήͭͦͭ ͊ͯͨͦ͘͟;ͤ·͚ ͨͪͦͼ͔ͫͫΣ ͣͦ͗ͤͦ ͯͯ͡;΄͙ͭΈ ͙͍͙͔ͦ͋ͫͯ͗͊ͤ͡ 

͔͙͔͔͚ͨͦͭͪ͋ͭ͡Σ ͙͙ͫͤͭ͘Έ ͼ͔ͤ· ͤ͊ ͍ͭͦ͊ͪ· ͙ ͍ ͭͦ ͔͗ ͍͔ͪͣΎ ͚͙ͤ͊ͭ ͙͔͒ͦͨͦͤͭ͡͡Έͤ·ͻ ͙͔͍ͤͭͦ͟͡Φ ˤ ͼ͔ͦͣ͡Σ 

͋ͦ͡Έ΄͙͍ͤͫͭͦ ͎͍ͭͦͪͦ·ͻ ͙ ͨͪͦͣ·΄͔ͤͤ͡·ͻ ͔͙ͨͪ͒ͨͪΎ͙͚ͭ ͻͦͭΎͭ ͍͒ͦͫͭ͊͡ΎͭΈ ͍ͭͦ͊ͪ· ͔͙͔ͨͦͭͪ͋ͭ͡Ύͣ ͍ 

ͤͯ͗ͤͦͣ ͔͔ͣͫͭΣ ͍ ͤͯ͗ͤͦͣ ͙ͦ͟͡;͔͍͔ͫͭΣ ͍ ͫͪͦ͟ ͙ ͫ ͙͔ͤ͊ͣͤΈ΄͙͙ͣ ͙͊ͭͪ͊ͭ͊ͣ͘Φ ˹͙ ͦ͒ͤ͊ ͎͒ͪͯ͊Ύ ͎͙͙ͦͫͭ͡;͔ͫ͊͟Ύ 

͙͔ͫͫͭͣ͊ ͔ͤ ͫͨͦͫͦ͋ͤ͊ ͔͔ͦ͋ͫͨ;͙ͭΈ ͍·ͫͦ;͚͊΄͙͚ ͍͔ͯͪͦͤΈ ͙͍͙ͦ͋ͫͯ͗͊ͤ͡Ύ ͙ͨͪ ͙͙ͣͤͣ͊͡Έͤͦ ͍ͦͣͦ͗ͤ͘·ͻ 

͊ͭͪ͊ͭ͊͘ͻΦ 

ˤ·͔ͫͦͦ͟ ͊͟;͔͍ͫͭͦ ͙͍͙ͦ͋ͫͯ͗͊ͤ͡Ύ ͦͤ͊͘;͔͊ͭ ͙ͤ͊͡;͙͔ ͊͟͟ ͣͦ͗ͤͦ ͋ͦ͡Έ΄͔͎ͦ ͊ͨ͊ͫ͊͘Σ ͔͔͋ͦ͡ 

Ήͺͺ͔͙͍͔ͭͤͦ͟ ͍͔͙͔ͯͨͪ͊ͤ͡ ͙͍͚ͭͪ͊ͤͫͨͦͪͭͪͦͦ͟Σ ͙͔͙͔ͫͤ͗ͤ ͊ͭͪ͊ͭ͘ ͙ ͙ͣ͊ͫͣ͊͟͡Έ͔ͤͦ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ 

͙ͫ͊͒ͫ͟͟͡ͻ ͨͦ͡΅͔͚͊͒Φ ͙̅͊ͭ͟;͔͙ͫ͟Σ ͙͙͔ͤ͘͟ ͊ͨ͊ͫ͘·Σ ͙͙͔ͤ͘͟ ͊ͨ͊ͫ͘· ͙ ͔͎ͤ͒ͦͪͦ͊Ύ ͙͍ͭͪ͊ͤͫͨͦͪͭͪͦ͊͟ 

ͫ;͙ͭ͊ΌͭͫΎ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ ͍ͦͨͪ͊͒͊ͤͤ·͙ͣ ͙͊ͭͪ͊ͭ͊ͣ͘Φ ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͔͔͎͗ͤͦ͒ͦͪͦ͗ͤͦͦ͘͡ ͭͪ͊ͤͫͨͦͪͭ͊ 

ͫ;͙͔ͭ͊ͭͫΎ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ ͍·͎ͦ͒ͤ·ͣΦ ˻͒ͤ͊ͦ͟ ͙͘π͘ ͊ ͙͚ͤͦ͘͟ ͙ͫͦͪͦͫͭ͟ ͔͔͎͗ͤͦ͒ͦͪͦ͗ͤͦͦ͘͡ ͭͪ͊ͤͫͨͦͪͭ͊ 

͍ͦͣͦ͗ͤ͘· ͙͔͒ͭ͡͡Έͤ·͔ ͔͙͊͒ͪ͗͘͟ ͍ ͦ͋ͪ͊΅͔͙͙ͤ ͙ ͔͙ͨͦͯͨ͊ͭ͟͡ ͎ͣͦͯͭ ͔ͤ ͙ͦͨ͊ͭͭ͡Έ ͨͦͯͨͯ͟͟Φ ˴͔ͪͦͣ ͎ͭͦͦΣ 

͙ͨͪ ͙ͫͨͦ͡Έ͍͙͙ͦ͊ͤ͘ ͔͒΄͔͍·ͻ ͔͔͗ͤͦ͒ͦͪͦ͗ͤ͘͡·ͻ ͔͚͔͍ͦͤͭͤͪͦ͟ ͦ;͔ͤΈ ͎ͣͤͦͦ ͍͔͔͙͚ͨͦͪ͗͒ͤ ͎ ͍ͪͯͦ͘ ς 

ͨͦͪ;͊Σ ͨͦͦͣ͊͟͡ ͙ ͭΦ͒Φ ˴͎ͦ͒͊ ͊ͨ͊ͫ͘· ͙͙ͤ͘͟Σ ͔͙͔ͤ͋͗ͤͦ͘Σ ;ͭͦ ͔͍͙ͭͪ͋ͦ͊ͤΎ ͙͔͍ͤͭͦ͟͡ ͫ ͭͦ;͙͟ ͔͙ͪͤ͘Ύ 

͙ͦ͟͡;͔͍ͫͭ͊ ͙ ͙͔͊ͫͫͦͪͭͣͤͭ͊ ͔ͤ ͋ͯ͒ͯͭ ͍͔͍͔ͯ͒ͦͭͦͪͤ͡·Φ  

˽͙͍͙͔͊ͤͪͦ͊ͤ͡ ͍͙͔͙͒͗ͤΎ ͍͍ͭͦ͊ͪͦ τ Ήͭͦ ͭͦ;͔ͤͦ ͔ͪ΄͔͙͔ͤ ͊͒͊͘;Σ ͍ͫΎ͊ͤͤ͘·ͻ ͫ ͔͔͔ͨͪͣ΅͔͙͔ͤͣ 

͍͍ͭͦ͊ͪͦ ͦͭ ͎ͦ͒ͤͦͦ ͍͔͊͒͡͡Έͼ͊ ͟ ͎͒ͪͯͦͣͯ ͙ ͙ͻ ͺ͙͙͘;͔͙ͫͣ͟ ͔͔͔ͨͪͣ΅͔͙͔ͤͣ ͙͘ ͎ͦ͒ͤͦͦ ͔ͣͫͭ͊ ͍ ͎͔͒ͪͯͦΦ 

ˤ͊͗ͤͦͫͭΈ ͙͍͙ͨ͊ͤͪͦ͊ͤ͡Ύ ͍͙͔͙͒͗ͤΎ ͍͍ͭͦ͊ͪͦ ͍ ͎͙͙͔ͦͫͭ͟͡ ͍͙͙͊ͫͭ͘ ͦͭ ͺ͍͊ͭͦͪͦ͟Σ ͍͙͡ΎΌ΅͙ͻ ͤ͊ ͍͙͔͙͔͒͗ͤ 

͍͍ͭͦ͊ͪͦΣ ͙ ͍͙͍͊ͣͦͫ͘Ύ͙͘ ͔ͣ͗͒ͯ Ήͺͺ͔͙ͭ͊ͣ͟ ͍͙͔͙͒͗ͤΎ ͍͍ͭͦ͊ͪͦ ͤ͊ ͙ͻ ͙ͨͯͭΦ 

˴͔ͪͦͣ ͎ͭͦͦΣ ͔͔ͫ͒ͯͭ͡ ͯ;͙ͭ·͍͊ͭΈΣ ;ͭͦ ͔ͪ͊ͣ͘΅͔͙͔ͤ ͍͍ͭͦ͊ͪͦ ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ͍͔͔ͣͫͭ ͫͦ ͍͔͙ͫͣ 

ͯ;͙͙͊ͫͭͤ͊ͣ͟ ͍͙͔͙͒͗ͤΎ ͍͍ͭͦ͊ͪͦ ͨͦ ͊ͤ͊͊ͣ͟͡ ͫ͋·ͭ͊Φ ˤ ͤ͊΄͔͚ ͔ͫͭͪ͊ͤ ͍ ͙͙͒ͫͭͪ͋ΈΌͼ͙Ό ͍͍ͭͦ͊ͪͦ ΄͙ͪͦͦ͟ 

͍͍͔ͦ͡;͔ͤ· ͍ ͍ͦͫͤͦͤͦͣ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ͊Ύ ͨͪͦ͒ͯ͟ͼ͙ΎΣ ͔ͦ͒͗͒͊Σ ͍ͦ͋ͯΈΣ ͙ͭ͊ͤ͟ όΉ͔͙͍ͫͭͤͫͤͦ͟ύΣ ;ͭͦ 

͊ͭͪͯ͒ͤ͘Ύ͔ͭ ͦͫͯ΅͔͍͔͙͔ͫͭͤ͡ ͔͙͎͍͚ͣ͊ͪͭͤͦͦ͟ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΦ ˻͒ͤ͊ͦ͟ ͎͙͔ͣͤͦ ;͊ͫͭͤ·͔ ͔͙ͨͪ͒ͨͪΎ͙ͭΎ 

͙ͨ͊ͤͪͯ͡Όͭ ͪ͊ͫͨͪͦͫͭͪ͊ͤΎͭΈ ͍ͫͦΌ ͨͪͦ͒ͯ͟ͼ͙Ό ;͔͔ͪ͘ ͍͔ͫͦ͋ͫͭͤͤ·͔ ͎͍ͭͦͪͦ·͔ ͭͦ;͙͟ όͨͪΎ͚ͣͦ ͔͙͎ͣ͊ͪͭͤ͟ύ 

͙π͘͘ ͊ ͎͙ͦͪ͊ͤ;͔͎ͤͤͦͦ ͙ͤ͊͡;͙Ύ ͙ ͙ͦ͟͡;͔͍ͫͭ͊ ͍͔͚ͫͦ ͨͪͦ͒ͯ͟ͼ͙͙Φ ˿ ͎͚͒ͪͯͦ ͫͭͦͪͦͤ·Σ ͙ͨͪ ͫ͋·͔ͭ ͪΎ͒͊ 

͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ ͍ͨͪͦ͒ͯͭͦ͟ ͙ ͨͪͦͣ·΄͔ͤͤ͡·ͻ ͍ͨͪͦ͒ͯͭͦ͟ ͙͙ͨͭ͊ͤΎ ͍͙͔͙͔͒͗ͤ ͍͍ͭͦ͊ͪͦ ͯͫͦ͗ͤ͡Ύ͔ͭͫΎ 

ό͔ͣͭͦ͒ ͔͙͎ͣ͊ͪͭͤ͊͟ύΦ ́ͦ ͔ͫͭΈ Ή͙ͭ ͍ͭͦ͊ͪ· ͔͔ͪ͊ͫͨͪ͒͡ΎΌͭͫΎ ͨͦ мπΣ нπ ͙ ͙͡ оπ ͯ ͍͔͍ͪͦͤ·ͣ ͊ͤ͊͊ͣ͟͡ ͫ͋·ͭ͊Φ ˤ 

͔ͪͯ͘͡Έ͔ͭ͊ͭ ͙ͦ͟͡;͔͍ͫͭͦ ͯ;͙͍͊ͫͭͤͦ͟ ͍͙͔͙͒͗ͤΎ ͍ͭͦ͊ͪ͊ ͍͔͙ͯ͡;͙͍͔͊ͭͫΎΣ ͊ ͊͒͊͘;͙ ͦͺ͔͙ͦͪͣͤ͡Ύ ͙ͨͦͯͨ͟͟ 

͔͔ͪ͊ͫͨͪ͒͡ΎΌͭͫΎ ͍͔͍͔ͫͦͦͭͭͫͭͤͤͦΦ ̏ͭͦΣ ͍ ͍ͫͦΌ ͦ;͔͔ͪ͒ΈΣ ͔͔ͭͪ͋ͯͭ ͦ͋΄͙͎ͪͤͦͦ ͙ͯ͘;͔͙ͤΎ ͍͙͚ͯͫͦ͡Σ ͍͙͡ΎΌ΅͙ͻ 
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ͤ͊ ͍͙͔͙͔͒͗ͤ ͍͍ͭͦ͊ͪͦΣ ͭ͊͟ ͊͟͟ ͍͔ͦͫͤͦͤͦ ͍͙͙͔ͤͣ͊ͤ ͔ͯ͒͡Ύ͔ͭͫΎ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ό ͍͊ͤ͊ͦ͟͡ ͫ͋·ͭ͊Φ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

1. ˴͔ͯͤ͘ͼ͍ͦ ˤΦˤΦ ͙̏ͦͤͦͣ͊͟͟ ͔ͫ͡Έ͎ͫͦͦ͟ ͻͦ͘Ύ͚͍ͫͭͦ κ ʕΦˤΦ ˴͔ͯͤ͘ͼ͍ͦ ς ˾͍ͦͫͭͦ ς ͤ͊ ς ˨ͦͤΥͯ ͔͙̅ͤͫ͟Σ нлму͎Φ 

2. ˣ͔ͯͫ͡ ˮΦ˽Φ ͙̏ͦͤͦͣ͊͟͟ ͔ͫ͡Έ͎ͫͦͦ͟ ͻͦ͘Ύ͚͍ͫͭͦΥ ͯ;͔͔͋ͤͦ ͙͔ͨͦͫͦ͋ κ ˮΦ˽Φ ˣ͔ͯͫ͡ ˸͙͊͡ͻ͍͙ͭ͊ͪͦ;Φ π ˸͙ͤͫ͟Υ π 

˾͔͙͙͚ͫͨͯ͋͊ͤͫ͟͟͡ ͙͙ͤͫͭͭͯͭ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͎ͤͦͦ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΣ нлмуΦ ς ппт ͫΦ 

ϭ ˸ͯͻ͔͍͊ͣͣ͒ͦ ˾ΦΣ ˾͊ͻ·͍ͣͦ ˹ΦΣ ˣ͚͊ͪ͊ͣ͊͡·͔͍͊ ˶ΦΣ нлно 

Φ 

 

 

 

̂˨ ˴33 

˹͔͍͊ͪ͋͊͊ ˨͙͡ͺͯ͊͘ ˹͔͍͊ͪ͋͊ͤ͊ 

˿͔ͭͯ͒ͤͭ ͺ͊ͯ͟͡Έ͔ͭͭ͊ ͔͙͎ͣ͊ͪͭͤ͟ 

͔͙͚́ͯͪͣͤͫ͟͟ ͎ ͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͙ ͙ͤͫͭͭͯͭ Ή͙͙ͦͤͦͣ͟͟ ͙  ͯ ͍͔͙ͨͪ͊ͤ͡Ύ 

͎Φ ˢ΄ͻ͊͋͊͒Σ ́ ͔͙ͯͪͣͤͫͭ͊ͤ͟  
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Abstract 

This article discusses marketing research and its types. It also provides a brief overview of the main 

stages of marketing research. 
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˸͔͙͎͍͊ͪͭͤͦ͟·͚ ͙͊ͯ͒ͭ ς Ήͭͦ ͙͊ͯ͒ͭ ͍͍ͭͦ͊ͪͦ ͙ ͎ͯͫͯ͡ ͊͘͟͡Ό;͔͊ͭͫΎ ͍ ͙͔͙ͫͫͭͣ͊ͭ;͔ͫͦͣ͟ ͔ͫ͋ͦͪ ͙ 

͙͔͊ͤ͊͘͡ ͙ͤͺͦͪͣ͊ͼ͙͙Σ ͍ͫΎ͚͊ͤͤͦ͘ ͫ ͍͙ͦͨͪͦͫ͊ͣ ͔͙͎ͣ͊ͪͭͤ͊͟Φ 

˸͔͙͎͍͔͊ͪͭͤͦͦ͟ ͙͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ς Ήͭͦ ͙͔͙ͫͫͭͣ͊ͭ;͔͙͚ͫ͟ ͨͪͦͼ͔ͫͫ ͨͦͯ͡;͔͙ͤΎ ͔͙͍͚ͦͨͪ͊ͭͤͦ 

͙ͤͺͦͪͣ͊ͼ͙͙ ͦ ͔ͭͯ͟΅͔ͣ ͙ ͔͔͙͍ͨͪͫͨͭͤͦͣ͟ όͦͼ͔ͤͦ;ͤͦͣύ ͫͦͫͭͦΎ͙͙ͤ ͪ·ͤ͊͟Σ ͊ ͔ͭ͊͗͟ ͙ͤͺͦͪͣ͊ͼ͙͙ ͦ͋ 

͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͤ͊ ͎͒ͦͦͫͪͦ͡;ͤͯΌ ό͔͎͙ͫͭͪ͊ͭ;͔ͫͯ͟Όύ ͙ ͪ͊ͭͦͫͪͦ͟͟;ͤͯΌΦ ˻ͤ ͙ͫͦͫͭͦͭ ͍ ͙͔͊ͤ͊͘͡ ͙ ͙͙͙ͦͨͫ͊ͤ 

͙ͭ͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͦͭͦͪ͟·͚ ͔ͤͦ͋ͻ͙ͦ͒ͣ ͒͡Ύ ͔ͪ΄͔͙ͤΎ ͔ͤ͊ͣ;͔ͤͤ·ͻ ό͙ͭ͊ͭ͟;͔͙ͫ͟ͻύ ͊͒͊͘;Φ ˸͔͙͎͍͊ͪͭͤͦ͟·͔ 

͙͊ͯ͒ͭ· ͙͊ͫͫ͟͡ͺ͙ͼ͙ͪͯΌͭͫΎ ͨͦ ͔ͫ͒ͯ͡Ό΅͙ͣ ͙ͨͪͤ͊͊ͣ͘͟:  

- ͼ͔͡Έ ͙ ͍͙͒ ͔͙͎͍͚ͣ͊ͪͭͤͦͦ͟ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͨ ͦ ͙ͫ ͔͔ͫͭͣ;  

- ͫ ͯ͋Ά͔͙ͭ͊ͣ͟Σ ͦͫͯ΅͔͍ͫͭ͡ΎΌ΅͙͙ͣ ͍͔͙ͨͪͦͪ͟; 
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- ͨ ͦ ͨ͡ ͊ͤͯ ͍͔͙ͨͪͦͪ͟. 

˽͔͔ͦͫͨͪͦ͒͊͗ͤͦ͡ ͙͍͙͔ͦ͋ͫͯ͗͊ͤ͡Υ ͙͔ͣͪ͘Ύ͔ͭ ͙͔͗ͤͤͤ͘·͚ ͼ͙͟͡ ͨͪͦ͒ͯͭ͊͟Σ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟ ͪͦͫͭ͊ 

͙͔͎͗ͤͤͤͦͦ͘ ͼ͙͊͟͡Σ ͦ͋Ά͔ͣ ͙͍͔͙ͤͫͭͼ͙͚ ͍ ͔͔ͨͦͫͨͪͦ͒͊͗ͤͦ͡ ͙͍͙͔ͦ͋ͫͯ͗͊ͤ͡ ͙ ͦ͟Ήͺͺ͙ͼ͙͔ͤͭ ͎ͨͦ͊΄͔͙ͤΎ 

͔ͨͦͯͨ͊ͭ͟͡Ύ͙ͣΦ 

˿͙͔ͫͭͣ͊ ͔͙͎͍ͣ͊ͪͭͤͦ͟·ͻ ͙ͦͣͣͯͤ͊͟͟ͼ͙͚Υ ͔͔ͦͨͪ͒͡Ύ͔ͭͫΎ ͍ͫͦͫͭ͊ ͔͍ͦͣͨͦͤͤͭͦ͟ ͔͙͎͍ͣ͊ͪͭͤͦ͟·ͻ 

͙ͦͣͣͯͤ͊͟͟ͼ͙͚Σ ͔͎͙ͫͭͪ͊ͭ;͔ͫ͊͟Ύ ͙ ͙ͭ͊ͭ͟;͔ͫ͊͟Ύ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ ͔ͪ͊ͣ͟͡·Σ Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͔͚ͪ͊ͣͤͦ͟͡ 

͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͙ ͔͔ͫͭͨͤΈ ͔ͦͪͪ͟͡Ύͼ͙͙ ͔ͣ͗͒ͯ ͙͍͔͙ͤͫͭͼ͙Ύ͙ͣ ͍ ͔ͪ͊ͣͯ͟͡ ͙ ͔ͪ͊͟ͼ͙͔͚ ͔͙͔͔͚ͨͦͭͪ͋ͭ͡Φ 

˽ͦ ͫͯ͋Ά͔ͭ͊ͣ͟Σ ͦͫͯ΅͔͍ͫͭ͡ΎΌ΅͙ͣ ͔͙͎͍ͣ͊ͪͭͤͦ͟·͔ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡ΎΥ  

ς  ͦ ͔ͭ͒͡ ͔͙͎͍ͣ͊ͪͭͤͦ͟·ͻ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ ό͔͙͎͍ͣ͊ͪͭͤͦ͟·ͻ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ύΤ 

ς ͍͔ͤ΄͙͔ͤ ͔ͫͨͼ͙͙͙͍͊ͪͦ͊ͤͤ͘͡·͔ ͔͍͙ͫͪͫͤ·͔ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙Σ ͍ͨͪͦͦ͒Ύ΅͙͔ ͔͙͎͍ͣ͊ͪͭͤͦ͟·͔ 

͙͔͍͙ͫͫ͒ͦ͊ͤ͡ΎΦ 

  ˽ͦ ͙͍͙ͨ͊ͤͪͦ͊ͤ͡Ό ͔͙͎͍ͣ͊ͪͭͤͦ͟·ͻ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡Υ  

ς ͍ͨ͊ͤͦ͡·͔ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ό͔ͤͦ͋ͻ͙ͦ͒ͣ·͔ ͒͡Ύ ͙ͨͪͤΎ͙ͭΎ ͔͎͙ͫͭͪ͊ͭ;͔͙ͫ͟ͻ ͙ ͙ͭ͊ͭ͟;͔͙ͫ͟ͻ ͔ͪ΄͔͙͚ͤΣ 

͙ͦ͟͡;͔͍͔ͫͭͤͤͦ ͙ ͫͭͪͯͭͯͪͤͦ͟ ό͔ͨͪ͒ͤ͊ͤ͊͘;͔ͤ ͒͡Ύ ͨͦͯ͡;͔͙ͤΎ ͔͔͎ͨͦͫ͒ͤͦ͡ ͪ͊ͯͤ͒͊ ͙͙͍ͫͭ͊ͤ͒͊ͪͭͪͦ͊ͤͤ͘·ͻ 

͙͔͔͙͚ͣͪͤ͘ύΤ 

ς ͍͔͍ͤͨ͊ͤͦ͡·͔ ͍͔͙ͨͪͦͪ͟ όͦ͋·;ͤͦ ͍ͨͪͦͦ͒ΎͭͫΎ ͙͙ͫͭͦͪͦͤͤͣ ͔͍͙ͫͪͫͤ·͙ͣ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ͙ͣ ͒͡Ύ 

͔ͪ΄͔͙ͤΎ ͔ͨͪͦ͋ͣ͡Σ ͍͙ͦͤ͊͘͟Ό΅͙ͻ ͍ ͍ͫΎ͙͘ ͫ ζ͔͙ͤͦ͗͒͊ͤͤ·͙ͣη ͔͙ͨͪͦ͋ͣ͊ͣ͡ ͍ ͔͙͎͍͚ͣ͊ͪͭͤͦͦ͟ ͔ͪ͊͋ͦͭύΦ 

˻͍ͫͤͦͤ·͔ Ήͭ͊ͨ· ͔͙͎͍͎ͣ͊ͪͭͤͦͦͦ͟ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ. 

мΦ ˻͔͔͔͙͔ͨͪ͒ͤ͡ ͼ͔͙͡ ͙͊ͯ͒ͭ͊ ͙ ͍ͨͦͫͭ͊ͤͦ͊͟ ͊͒͊͘;Τ 

нΦ ˤ·͋ͦͪ ͙ͫͭͦ;͙͍ͤͦ͟ ͙ͤͺͦͪͣ͊ͼ͙͙Τ 

оΦ ˿͋ͦͪ ͙ͤͺͦͪͣ͊ͼ͙͙Τ 

пΦ ˢ͙͙͍ͤ͊ͪͦ͊ͭ͘͡Έ ͫͦ͋ͪ͊ͤͤ·͔ ͒͊ͤͤ·͔Τ 

рΦ ˿ͦͦ͋΅͙͔ͭ ͦ ͨͦͯ͡;͔ͤͤ·ͻ ͔ͪͯ͘͡Έͭ͊ͭ͊ͻΦ 
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˹͊ Ήͭͦͣ Ή͔ͭ͊ͨ ͍ͦͨͪͦͫ· ͒ͦ͗ͤ͡· ͋·ͭΈ ;͔ͭͦ͟ ͔͔͔ͦͨͪ͒ͤ͡· ͙ ͙͍͔͔ͨͪ͒ͤ· ͍ ͍͔͍͙͔ͫͦͦͭͭͫͭ ͫ ͼ͔͡Ύ͙ͣ 

͙͊ͯ͒ͭ͊ Φ ˹ ͊ͯ;ͤͦ-͙͔͍͔ͫͫ͒ͦ͊ͭ͡͡Έ͙͔ͫ͟ ͼ͔͙͡Υ 
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  ˻͔͔͙͔ͨͪ͒ͭ͡ ͙ͭͨ· ͙͔͔ͤͭͪͫͯΌ΅͙ͻ ͍͊ͫ ͒͊ͤͤ·ͻ ͙ ͔͔͙͔ͦͨͪ͒ͭ͡ ͙͔͔ͤ͊͋ͦ͡ Ήͺͺ͔͙͍ͭͤ͟·͚ ͫͨͦͫͦ͋ ͙ͻ 

ͫ͋ͦͪ͊Φ ˤ͙ͭͦͪ;ͤ·͔ ͙͙͡ ͔͍͙ͨͪ;ͤ·͔ ͒͊ͤͤ·͔Σ ͔͔ͨͪ͒͊Ό΅͙͔ ͔͙͎͍ͣ͊ͪͭͤͦ͟·͔ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͙͙͡ ͦͤ ͔ͣͦ͗ͭ 

ͫͦ͋ͪ͊ͭΈ ͙ͻ ͍͔ͫ ͫͪ͊ͯ͘Φ ͔́ͫͭ· ;͊ͫͭͦ ͍͔͔ͭͦͪͦͫͭͨͤͤ· ͦͤ ͤ͊;͙͔ͤ͊ͭͫΎ ͫͦ ͫ͋ͦͪ͊ ͒͊ͤͤ·ͻΦ ˮͫͭͦ;͙͙ͤ͟ 

͙ͤͺͦͪͣ͊ͼ͙͙Υ  
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͒͊ͤͤ·ͻ: 



ˢ˴ˢ˨˩˸ˮ̉˩˿˴˻˩ ˮ˭˨ˢ́˩˶̎˿́ˤ˻ ζ˹ˢ̂̉˹ˢ̒ ˢ˾́˩˶̎η 

 

 

134 

ς ͨ ͔ͦͤͦͫͭ͘͡ΈΤ 

ς ͍ ͊͗ͤͦͫͭΈΤ 

ς ͨ ͔͙͙ͪͦ͒;ͤͦͫͭΈΤ 

ς ͍ ͦͣͦ͗ͤͦͫͭ͘Έ ͙͔͙ͫͫͭͣ͊ͭ͊͘ͼ͙͙Φ 
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ς ͦͨͪͦͫ - Ήͭͦ ͦ͋΅͔͙͔ͤ ͙͡ͼͦͣ ͟ ͙͡ͼͯ ͨͦ ͔͔ͭ͡ͺͦͤͯ ͙͙͡ ͨͦ ͨͦ ;͔ͭ ό ͋ͦ͡Έ΄͔ ͨͦ͒ͻ͙ͦ͒ͭ ͒͡Ύ 
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ˮ͔͍͔ͫͫ͒ͦ͊ͭ͡͡Έ ͍͔͔͊͗ͤ ͤ͊͋ͦͪ͊ ͨͦͯ͡;͔ͤͤ·ͻ ͒͊ͤͤ·ͻ ͍·͙͔͋ͪ͊ͭ ͫͦͦ͋΅͔͙ͤΎ ͙ ͔ͪͯ͘͡Έͭ͊ͭ·Φ ˻ͤ 

͔ͪ͊͋ͦͭ͊ͭ ͫ ͒͊ͤͤ·͙ͣΣ ͨͦͯ͡;͔ͤͤ·͙ͣ ͫ ͨͦͣͦ΅ΈΌ ͙͙ͫͭ͊ͭͫͭ;͔͙ͫ͟ͻ ͔͍ͣͭͦ͒ͦ ͙ ͔͔͚ͣͦ͒͡ ͨͪ ͙ͤΎ͙ͭΎ ͔ͪ΄͔͙͚ͤΣ 

ͪ͊ͫͫ;͙ͭ·͍͔͊ͭ ͔͙ͨͦ͊͊ͭ͘͟͡, ͫ ͍ͦͫͭ͊͡Ύ͔ͭ ͙ͭ͊͋͡ͼ· ͙ ͭΦ ͒Φ 

  ˿ͦͦ͋΅͙͔ͭ ͦ ͨͦͯ͡;͔ͤͤ·ͻ ͔ͪͯ͘͡Έͭ͊ͭ͊ͻ. 

̉ͭͦ͋· ͙͙ͨͪͤͣ͊ͭΈ ͍͊͗ͤ·͔ ͔͙͎͍ͣ͊ͪͭͤͦ͟·͔ ͔ͪ΄͔͙ͤΎΣ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͍͔͙͒ͦͫͭ ͒ͦ ͍͔͔͙ͫ͒ͤΎ 

͍͙͔͔͚ͪͯͦͦ͒ͭ͟͡ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͟͡Ό;͔͍·͔ ͍·͍ͦ͒·. 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

мΦ ˭͊ͦͤ͟ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ ζ˻ ͎͍͔ͭͦͪͦ͡ηΣ нлмс ͎Φ 

нΦ ͍̆͊ͫ͊ͤͦ ˴Φ ͙ ͎͙͔͒ͪͯΦ ˻͎͙͚͔ͪ͊ͤͯͭ͘ ͎͍ͭͦͪͦ͡ΌΦ ̂;͔͙͋ͤ͟ ͒͡Ύ ͍͍ͯͦ͘Φ - ˢΦΥ ͔́ͯͪͣͤͫ͊͟͟Ύ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ͊Ύ 

͙͔͒͊ͭ͘͡Έͫ͊͟Ύ ͫͯ͗͋͊͡Σ нлнмΦ 

 ϭ˹ ͔͍͊ͪ͋͊͊ ˨., 2023 
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THE ROLE OF ENTREPRENEURSHIP IN THE ECONOMY 

 

Abstract 

In this paper, the question of the features of the development of entrepreneurship in the economy 

and their impact on the development of the country's economy is considered. A cross and comparative 

analysis of the influence of various factors on the development of entrepreneurship was carried out. 

Recommendations for the implementation of developments are given. 
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˽͔͙͙͔ͪ͒ͨͪͤͣ͊ͭ͡Έ͍ͫͭͦ ͔ͣͦ͗ͭ ͍͍ͫͨͦͫͦ͋ͫͭͦ͊ͭΈ Ή͙ͦͤͦͣ͟;͔ͫͦͣͯ͟ ͪͦͫͭͯΣ ͔͒͊͗ ͔͙ͫ͡ ͔͎ͦ 

͔͙ͨͪͣͯ΅͔͍ͫͭ͊ ͙͎ͤͦ͒͊ ͔͍͔͙ͨͪͯ͡;͙͍͊ΌͭͫΎΦ 

˽͔͙͙͔ͪ͒ͨͪͤͣ͊ͭ͡Έ͍ͫͭͦ τ Ήͭͦ ͦ͋΅͙͚ ͔͙ͭͪͣͤΣ ͍ͫΎ͊ͤͤ͘·͚ ͫ ͦͭͪ͟·͙͔ͭͣ ͙͔͋ͤͫ͊͘Φ ˹ͦ ͔͎ͦ ͭͦ;͔ͤͦ 

͔͔͔͙͔ͦͨͪ͒ͤ͡ ͔ͯ͗ ͍͒͊ͤͦ Ύ͍͡Ύ͔ͭͫΎ ͔͔ͨͪ͒ͣͭͦͣ ͍ͫͨͦͪͦ ͔͙ͫͪ͒ ͯ;͔ͤ·ͻ ͙ ͙͙͍ͨͦͭͦ͟͡Φ ζ˽͔͙͙͔ͪ͒ͨͪͤͣ͊ͭ͡Έη 

- Ήͭͦ ͎͙͚͔͊ͤͫͦ͟͡ ͙ͨͪͦͫͻ͔͙͔ͦ͗͒ͤ ͺͪ͊ͤͼ͎ͯͫͦͦ͘͟ ͍ͫͦ͊͡ ζŜƴǘǊŜǇǊŜƴŘǊŜη ό͔͙͙ͨͪ͒ͨͪͤͣ͊ͭΈύΣ ͍ͦͫͭ͊͡ΎΌ΅͔͔ 

΄͙ͪͦͯ͟Ό ͍ͫͦ͋ͦ͒ͯ ͒͡Ύ ͍͙ͭͦͦ͊ͤ͟͡Ύ ͙ ͙͔͔͙ͨͪͣͤͤΎηΦ 

ˮ͍ͤͤͦ͊ͼ͙͙ ͙ ͔͙͙͔ͨͪ͒ͨͪͤͣ͊ͭ͡Έ͍ͫͭͦΣ ͔͔ͤͫͦͣͤͤͤͦΣ ͍ͫͨͦͫͦ͋ͫͭͯΌͭ Ή͙ͦͤͦͣ͟;͔ͫͦͣͯ͟ ͪͦͫͭͯΣ ;ͭͦ 

͔͔͒͊ͭ͡ ͙ͻ ͔͔ͨͪ͒ͣͭͦͣ ͎ͦͫͦ͋ͦͦ ͙͔͔ͤͭͪͫ͊ Ή͙͍ͦͤͦͣͫͭͦ͟ ͙ ͙͙͍ͨͦͭͦ͟͡ ͍ͦ ͍͔ͫͣ ͙͔ͣͪΦ 

˻͒ͤ͊ͦ͟ ͔ͤͦͭͦͪ͟·͔ ͯ;͔ͤ·͔ ͎͍ͦͦͪΎͭΣ ;ͭͦ ͪͦͫͭΣ ͍·͍͊ͤͤ͘·͚ ͔͙͙͔ͨͪ͒ͨͪͤͣ͊ͭ͡Έ͍ͫͭͦͣΣ ͔ͣͦ͗ͭ ͋·ͭΈ 

͔͍͔͙ͨͪͯ͡;͔ͤΦ 

ˤ -͔͍ͦͨͪ·ͻΣ ͪͦͫͭ ͔͙͙͔ͨͪ͒ͨͪͤͣ͊ͭ͡Έ͚ͫͦ͟ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͙ͨͪͦͫͻ͙ͦ͒ͭ ͔͍͔ͤͪ͊ͤͦͣͪͤͦ ͨͦ ͍͔͚ͫ 

Ή͙͔ͦͤͦͣ͟͟Φ ˿͎ͦ͊ͫͤͦ͡ ͤ͊ͯ;͚ͤͦ ͙͔͔ͭͪ͊ͭͯͪ͡Σ ͻͦͭΎ ͍ ͼ͔ͦͣ͡ ͍ͫΎ͘Έ ͔ͣ͗͒ͯ ͔͙͙͔ͨͪ͒ͨͪͤͣ͊ͭ͡Έ͍ͫͭͦͣ ͙ 
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͍ͨͦ·΄͔͙͔ͤͣ ͦ͋΅͔͍͔͎ͫͭͤͤͦͦ ͎͋͊ͦͫͦͫͭͦ͡Ύ͙ͤΎ Ύ͍͡Ύ͔ͭͫΎ ͙͔ͨͦͦ͗ͭ͡͡Έ͚ͤͦΣ ͦͤ͊ ͔ͭ͊͗͟ ͫͦ͗ͤ͊͡Σ ͤ͊ ͔͔ͤ 

͍͙͡ΎΌͭ ͙͔ͭ͊͟ ͺ͊ͭͦͪ͟·Σ ͊͟͟ ;͙͔ͫͤͤͦͫͭ͡Έ ͔͔͙ͤ͊ͫͤ͡Ύ ͔͎͙ͪͦͤ͊Σ ͨͦͭͤͦͫͭ͡Έ ͔͙͙͔ͨͪ͒ͨͪͤͣ͊ͭ͡Έ͍ͫͭ͊ ͙ 

͔ͦͤͪͭͤ͊͟͟Ύ ͦͭͪ͊ͫ͡ΈΣ ͍ ͚ͦͭͦͪͦ͟ ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ͔͙͙͔ͨͪ͒ͨͪͤͣ͊ͭ͡Έͫ͊͟Ύ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈΦ ˣ͔͔ͦ͡ ͎ͭͦͦΣ 

͔ͤͦͭͦͪ͟·͔ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͔͎ͨͪ͒ͨͦ͊͊͡ΌͭΣ ;ͭͦ Ή͙ͦͤͦͣ͟;͔͙͚ͫ͟ ͪͦͫͭ ͔ͣͦ͗ͭ ͋·ͭΈ ͍ͫΎ͊ͤ͘ ͫ ͍͔͙ͯ͡;͔͙͔ͤͣ 

ͦ͋΅͔͎ͦ ͔͍͔͍ͤͪ͊ͤͫͭ͊ ͙ͨͪ ͔͔͔ͦͨͪ͒ͤͤ͡·ͻ ͦ͋ͫͭͦΎ͔ͭ͡Έ͍ͫͭ͊ͻΦ 

˻͙͒ͤ ͙͔͔ͤͭͪͫͤ·͚ ͫͨͦͫͦ͋ ͍͎͘͡ΎͤͯͭΈ ͤ͊ ͔͙͙͔ͨͪ͒ͨͪͤͣ͊ͭ͡Έ͍ͫͭͦ ͙ͫͦͫͭͦͭ ͍ ͭͦͣΣ ;ͭͦ͋· ͔͙ͪ͊͒ͭ͘͡Έ ͔͎ͦ 

ͤ͊ ͍͔͒ ΄͙͙͔ͪͦ͟ ͔͎͙͙͊ͭͦͪ͟Φ ζ˽͔͙͙͔ͪ͒ͨͪͤͣ͊ͭ͡Έ͍ͫͭͦ ͨͦ ͔ͤͦ͋ͻ͙͙ͦ͒ͣͦͫͭη τ Ήͭͦ ͊ͨͯͫ͘͟ ͙͔͋ͤͫ͊͘ ͡Ό͒Έ͙ͣΣ 

ͯ ͦͭͦͪ͟·ͻ ͔ͤͭ ͎͙͒ͪͯͻ ͍͔͚ͦͣͦ͗ͤͦͫͭ͘Φ ζ˽͔͙͙͔ͪ͒ͨͪͤͣ͊ͭ͡Έ͍ͫͭͦ ͨͦ ͍͙ͦͣͦ͗ͤͦͫͭ͘η τ Ήͭͦ ͙͔ͫͦ͒͊ͤ͘ 

͔͙ͨͪ͒ͨͪΎ͙ͭΎ ͍ ͍͔ͦͭͭ ͤ͊ ͍ͤͦͯΌ ͙͙͡ ͔͔ͪ͊ͤ ͯͨͯ΅͔ͤͤͯΌ ͍ͦͣͦ͗ͤͦͫͭ͘ΈΦ 

ˤ ͫͭͪ͊ͤ͊ͻΣ ͎͔͒ ͔͙͙͔ͨͪ͒ͨͪͤͣ͊ͭ͡Έͫ͊͟Ύ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈ ͍ ͍ͦͫͤͦͤͦͣ ͦͫͯ΅͔͍ͫͭ͡Ύ͔ͭͫΎ ͍ ͺ͔ͦͪͣ 

͔͙͙͔ͨͪ͒ͨͪͤͣ͊ͭ͡Έ͍ͫͭ͊ ͨͦ ͔ͤͦ͋ͻ͙͙ͦ͒ͣͦͫͭΣ Ήͭͦ ͔ͣͦ͗ͭ ͋·ͭΈ ͙͎ͫͤ͊ͦͣ͡ ͎ͭͦͦΣ ;ͭͦ Ή͙ͦͤͦͣ͊͟͟ ͔ͤ ͔ͫͦ͒͊ͭ͘ 

͒ͦͫͭ͊ͭͦ;͎ͤͦͦ ͙ͦ͟͡;͔͍ͫͭ͊ ͪ͊͋ͦ;͙ͻ ͔ͣͫͭ ͙͙͡ ͍͔͚ͦͣͦ͗ͤͦͫͭ͘ ͒͡Ύ ͨͦͯ͡;͔͙ͤΎ ͚͊ͪ͊͋ͦͭͤͦ͘ ͨ͊ͭ͡· ͒͡Ύ 

͙͍ͪ͊͋ͦͭͤͦ͟Φ ˽ͦ ͔͙ͣͤͤΌ ͯ;͔ͤ·ͻΣ Ήͭͦ ͔ͣͦ͗ͭ ͋·ͭΈ ͍ͫΎ͊ͤͦ͘ ͫ ͔͔ͣ͒ͤͤ͡·ͣ Ή͙ͦͤͦͣ͟;͔͙ͫͣ͟ ͪͦͫͭͦͣ ͙͙͡ 

͍͙͔ͦͭͫͭ͊͊ͤͣ Ή͙ͦͤͦͣ͟;͔͎ͫͦͦ͟ ͍͙͙ͪ͊ͭ͘Ύ ͍ ͼ͔ͦͣ͡Φ 

͍͔̂ͪͦͤΈ Ή͙ͦͤͦͣ͟;͔͎ͫͦͦ͟ ͍͙͙ͪ͊ͭ͘Ύ ͫͭͪ͊ͤ· ͔ͭ͊͗͟ ͔ͣͦ͗ͭ ͍͙ͨͦ͡ΎͭΈ ͤ͊ ͭͦΣ ͙͍͔͔ͨͪ͒ͭ ͙͡ 

͔͙͙͔ͨͪ͒ͨͪͤͣ͊ͭ͡Έ͍ͫͭͦ ͟ ͋ͦ͡Έ΄͔ͣͯ Ή͙ͦͤͦͣ͟;͔ͫͦͣͯ͟ ͪͦͫͭͯΦ 

˿ͦͼ͙͊͡Έ͔ͤͦ ͔͙͙͔ͨͪ͒ͨͪͤͣ͊ͭ͡Έ͍ͫͭͦΣ ͦͤ͟ͼ͔ͨͼ͙Ύ ͎ͦͭͦͪͦͦ͟ ͫͯ΅͔͍͔ͫͭͯͭ ͫ мфрл-ͻ ͎͍ͦ͒ͦΣ ͍͙ͫͭ͊ͤͦͭͫΎ 

͍͔ͫ ͔͔͋ͦ͡ ͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤ·ͣ Ύ͍͔͙͔ͤͣ͡Φ ˻ͤ ͙ͦͨͫ·͍͔͊ͭ ͔͎͙͊ͭͦͪ͟Ό ͔͙͙͔ͨͪ͒ͨͪͤͣ͊ͭ͡Έ͍ͫͭ͊Σ ͔ͦͭͦͪͦ͟ ͍ 

͔ͤͦͭͦͪ͟·ͻ ͫͯ͡;͊Ύͻ ͔ͣͦ͗ͭ ͨ·ͭ͊ͭΈͫΎ ͍͔͔ͦ͒ͤͦͪͣͤͤͦ ͨͦͯ͡;͙ͭΈ ͙ͨͪ͋·͡Έ ͙ ͔ͪ΄͙ͭΈ ͫͦͼ͙͊͡Έͤ·͔ ͔ͨͪͦ͋ͣ͡·Φ 

˻ͤ͊ ͙ͦͭ͡;͔͊ͭͫΎ ͦͭ ͙͙ͭͨ;͚ͤͦ ͔͔ͤͦͣͣͪ͟;͔͚ͫͦ͟ ͔͙ͣͦ͒͡ ͔ͭͣΣ ;ͭͦ ͍͔͔ͦ͒ͤͦͪͣͤͤͦ ͔͔͔ͨͪͫ͒ͯͭ͡ ͔ͦ͋ Ή͙ͭ ͼ͔͙͡Φ 

˿ ͭͦ;͙͟ ͔͙ͪͤ͘Ύ ͫͦͼ͙͊͡Έ͚ͤͦ ͍͔͙͍͙ͫͨͪ͊͒ͦͫͭ͡Σ ͦͭͦͪ͊͟Ύ ͼ͔͙ͤͭ ͙ͣͪ ͫ ͍ͪ͊ͤ·͙ͣ ͍͙ͨͪ͊͊ͣ ͙ ͒ͦͫͭͯͨͦͣ 

͟ ͍ͦͣͦ͗ͤͦͫͭ͘ΎͣΣ ͍͙͙͊ͫͣͦͫͭ͘Έ Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͙͔ͫͫͭͣ· ͦͭ ͔͙͙͔ͨͪ͒ͨͪͤͣ͊ͭ͡Έ͍ͫͭ͊ ͙͔͔ͣͭ ͊͟͟ 

͙͔ͨͦͦ͗ͭ͡͡Έͤ·͔Σ ͭ͊͟ ͙ ͙ͦͭͪͼ͔͊ͭ͡Έͤ·͔ ͫͭͦͪͦͤ·Φ 

͔͔͙́ͦͪͭ;͔͙ͫ͟ ͫͦͼ͙͊͡Έͤͦ ͔ͫͦͤ͊ͭ͘͡Έ͔ͤͦ ͔͙͙͔ͨͪ͒ͨͪͤͣ͊ͭ͡Έ͍ͫͭͦ ͔͒͊ͭ ͍ͦͣͦ͗ͤͦͫͭ͘Έ ͎͔͔͙͍ͤͪͪͦ͊ͭΈ 

͔ͪ΄͔͙ͤΎ ͒͡Ύ ͎͙͙͙͍ͣ͊ͪͤ͊ͪͦ͊ͤͤ͘͡·ͻ ͫͦͦ͋΅͔͍ͫͭΣ ͊ ͙͍ͣͦͭ͊ͼ͙Ύ ͫͦͼ͙͊͡Έͤ·ͻ ͔͙͙͔͔͚ͨͪ͒ͨͪͤͣ͊ͭ͡ ͍ͦ ͍͔ͫͣ 

͙͔ͣͪΣ ͊͟͟ ͍͙ͨͪ͊ͦ͡Σ ͙ͫͻ͙ͦ͒ͭ ͙͘ ͙͔͔͎ͫͪͤͤͦ͟ ͔͙͗͊ͤ͡Ύ ͔ͪ΄͙ͭΈ ͔ͫͪΈ͔ͤ͘·͔ ͔ͨͪͦ͋ͣ͡·Φ ˻͒ͤ͊ͦ͟ ͍͊͗ͤͦ 

͔͙ͦͭͣͭͭΈΣ ;ͭͦ ͙͎ͤͦ͒͊ ͨͦͨ·͙ͭ͟ ͔ͪ΄͙ͭΈ ͍ͦͫͤͦͤ·͔ ͫͭͪͯͭͯͪͤ͟·͔ ͔ͨͪͦ͋ͣ͡· ͙͍ͨͪͦ͒Ύͭ ͟ ͭͯͣ͊ͤͤ·ͣ 

͔ͪͯ͘͡Έͭ͊ͭ͊ͣΦ 

˴͊͟ ͍͙ͨͪ͊ͦ͡Σ ͣ͊͡·͔ ͔͙ͨͪ͒ͨͪΎ͙ͭΎ ͔ͫͦͫͪ͒ͦͭ͊;͙͍͊ΌͭͫΎ ͤ͊ ͫͯ΅͔͍ͫͭͯΌ΅͙ͻ ͨͪͦ͒ͯͭ͊͟ͻ ͙ ͎ͯͫͯ͊͡ͻΣ ͊ 

͔͙͙͔͙ͨͪ͒ͨͪͤͣ͊ͭ͡ ͔ͫͭͪͣΎͭͫΎ ͍͔ͤ͒ͪΎͭΈ ͍ͤͦ·͔Φ ͔́ͣ ͔ͤ ͔͔͔ͣͤΣ ͍͔͊͒͡͡Έͼ· ͎ͣ͊ͦͦ͡ ͙͔͋ͤͫ͊͘ ͎ͣͦͯͭ ͋·ͭΈ 

ͨ -͍͔ͦͫͦͣͯ ͔͙͙ͨͪ͒ͨͪͣ;͙͍·͙ͣΣ ͙ ͔͙͙͔͙ͨͪ͒ͨͪͤͣ͊ͭ͡ ͎ͣͦͯͭ ͫͭ͊ͭΈ ͍͔͊͒͡͡Έͼ͙͊ͣ ͎ͣ͊ͦͦ͡ ͙͔͋ͤͫ͊͘Σ ͔͙ͫ͡ ͙ͻ 

͙͔͒Ύ ͙͙͍͔ͨͪ͗ͭͫΎΦ 

ˮ͔͔ͤͭͪ͊ͨͪͤͪ τ Ήͭͦ ͭͦͭΣ ͭͦ͟ ͔ͪ͊͋ͦͭ͊ͭ ͍ ͔͔͋ͦ͡ ͚ͪͯͨͤͦ͟ ͙͙ͦͣͨ͊ͤ͟Σ ͊͟͟ ͍͙ͨͪ͊ͦ͡Σ ͔ͤ 

͙͔ͨͪͤ͊͒͗͊͡΅͔͚ ͔ͣͯΣ ͒͡Ύ ͍͙͙ͪ͊ͭ͘Ύ ͔͙͙͔ͨͪ͒ͨͪͤͣ͊ͭ͡Έ͙ͫ͟ͻ ͙͔͚͒ ͙ ͙͍ͤͤͦ͊ͼ͙͚Φ ˮ͔͔͍ͤͭͪ͊ͨͪͤͪͫͭͦ ͔ͣͦ͗ͭ 

͋·ͭΈ ͔΅͔ ͙ͦ͒ͤͣ ͙ͫͭͦ;͙ͤͦͣ͟ Ή͙ͦͤͦͣ͟;͔͎ͫͦͦ͟ ͪͦͫͭ͊Σ ͙ ͙͔͔ͤͭͪ͊ͨͪͤͪ· ;͊ͫͭͦ ͙͔ͣΌͭ ͒ͦͫͭͯͨ ͟ ͋ͦ͡Έ΄͙ͣ 

͔ͪͫͯͪͫ͊ͣΣ ;͔ͣ ͔͍͙͙ͤ͊ͫͣ͘·͔ ͔͙͙͔͙ͨͪ͒ͨͪͤͣ͊ͭ͡Σ ͔ͤ ͙͔ͣΌ΅͙͔ ͊͘ ͚ͫͦ͋ͦ ͙͙ͦͣͨ͊ͤ͟Φ 

ˤ͙͍͊ͣͦͫ͘Ύ͘Έ ͔ͣ͗͒ͯ ͔͙͙͔ͨͪ͒ͨͪͤͣ͊ͭ͡Έ͍ͫͭͦͣ ͙ Ή͙ͦͤͦͣ͟;͔͙ͫͣ͟ ͪͦͫͭͦͣ ͫͦ͗ͤ͊͡ ͙ ͔ͣͦ͗ͭ 

͍͊ͪΈ͙͍ͪͦ͊ͭΈͫΎ ͦͭ ͚ͦ͒ͤͦ ͫͭͪ͊ͤ· ͟ ͎͚͒ͪͯͦ ͍ ͍͙͙͙͊ͫͣͦͫͭ͘ ͦͭ ͍ͯͪͦͤΎ ͙ͻ Ή͙ͦͤͦͣ͟;͔͎ͫͦͦ͟ ͍͙͙ͪ͊ͭ͘ΎΦ ˤ 

͍·͍͙ͫͦͦͪ͊ͭ͘͟·ͻ Ή͙ͦͤͦͣ͊͟͟ͻ ͔͙͙͔͙ͨͪ͒ͨͪͤͣ͊ͭ͡ ͎ͣͦͯͭ ͙ͯͫͦͪͭ͟Έ ͪͦͫͭΣ ͎ͭͦ͒͊ ͊͟͟ ͍ ͔͔͔ͣͤ ͍͙ͪ͊ͭ͘·ͻ ͙ͦͤ 

͎ͣͦͯͭ ͙͔ͣͭΈ ͔ͣͤΈ΄͙͚ ͙͔ͨͦͦ͗ͭ͡͡Έͤ·͚ Ήͺͺ͔ͭ͟Φ 

˹͔ͦͭͦͪ͟·͔ ͔͙͙͔ͨͪ͒ͨͪͤͣ͊ͭ͡Έ͙͔ͫ͟ ͙͙ͯͫ͡ΎΣ ;͊ͫͭͦ ͤ͊͘·͍͔͊ͣ·͔ ͫͦͼ͙͊͡Έͤ·ͣ 

͔͙͙͔ͨͪ͒ͨͪͤͣ͊ͭ͡Έ͍ͫͭͦͣΣ ͔ͦ͋΅͊Όͭ ͍ͤͦ·͔ ͙͍ͤͤͦ͊ͼ͙͙Σ ͦͭͦͪ͟·͔ ͋ͯ͒ͯͭ ͔ͪ΄͊ͭΈ ͙͔ͭ͊͟ ͔ͨͪͦ͋ͣ͡·Σ ͊͟͟ 

͙͔͔͙͔ͣͤͤ͘ ͙ͣ͊ͭ͊͟͡ ͙ ͫͭͪͯͭͯͪͤ͟·͚ ͙ͪ͊ͫͣ͘Σ ͍ͦͣͦ͗ͤͦ͘Σ ͍͔͔ͦ͒ͤͦͪͣͤͤͦ ͨͦͯ͡;͊Ύ ͙ͨͪ͋·͡ΈΦ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

1. ˣ͍ͦ͋ͪͦ͊Σ ˻Φ ˿Φ ˻͎͙ͪ͊ͤ͊͘ͼ͙Ύ ͔ͦͣͣͪ͟;͔͚ͫͦ͟ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΥ ͯ;͔͙͋ͤ͟ ͙ ͙ͨͪ͊ͭͯͣ͟͟ ͒͡Ύ ˿˽˻ κ ˻Φ ˿Φ 
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ˣ͍ͦ͋ͪͦ͊Σ ˿Φ ˮΦ ̇·͍͋ͯͦ͟Σ ˮΦ ˢΦ ˣ͍ͦ͋ͪͦΦ τ ˸ ΦΥ ˮ͔͒͊ͭ͘͡Έ͍ͫͭͦ ͚̑ͪ͊ͭΣ нлмфΦ τ оон ͫΦ 

2. ˣ͍ͦ͋ͪͦ͊Σ ˻Φ ˿Φ ˹͊ͫͭͦ͡Έͤ͊Ύ ͙͎ͤ͊͟ ͔͙͙͔ͨͪ͒ͨͪͤͣ͊ͭ͡ΎΥ ͨͪ͊ͭ͟Φ ͙͔ͨͦͫͦ͋ κ ˻Φ ˿Φ ˣ͍ͦ͋ͪͦ͊Σ ˿Φ ˮΦ ̇·͍͋ͯͦ͟Σ 

ˮΦ ˢΦ ˣ͍ͦ͋ͪͦΦ τ ˸ ΦΥ ˮ͔͒͊ͭ͘͡Έ͍ͫͭͦ ͚̑ͪ͊ͭΣ нлмфΦ τ оол ͫΦ 
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ECONOMIC SCIENCE AND ITS DEVELOPMENT 

 

Abstract 

This paper considers the question of the features of the development of education in the economy 

and its impact on the development of the economy. A cross and comparative analysis of the influence of 

various factors on the development of education in the field of economics was carried out. Recommendations 

for the implementation of developments are given. 
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ͦͺͦͪͣ͡Ύ͔ͭͫΎ ͍͔͍͔ͫͦͦͭͭͫͭͤͤͦ ͍ ͍͙͔͒ ͤ͊ͯ;ͤ·ͻ ͙ͨͯ͋͊͟͡ͼ͙͚ ͙ ͔͍ͨ͊ͭͤͭͦΣ ͦͭͦͪ͟·͔ ͎͙ͪͯͨͨͪͯΌͭͫΎ ͨͦ 

͔͎͙͊ͭͦͪ͟ΎͣΦ ˹͊ͯ;ͤ·͔ ͙ͨͯ͋͊͟͡ͼ͙͙Σ ͔ͨ͊ͭͤͭ·Σ ͙ͦͭͪ͊ͫ͡ ͨͪͦͣ·΄͔͙ͤͤͦͫͭ͡Σ ͨͪͦͺ͔͙͙ͫͫ ͙ ͨͪͦ͒ͯͭ͟· 

Ύ͍͡ΎΌͭͫΎ ͔ͨͦ͊͊ͭ͘͟͡Ύ͙ͣ ͤ͊ͯ;ͤ·ͻ ͙͚ͤ͊ͤ͘Σ ͔ͭͻ͎͙ͤͦͦ͡;͔͎ͫͦͦ͟ ͍͙͙ͪ͊ͭ͘ΎΣ Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͙ 

;͔͍͔ͦ͡;͔͙ͫ͟ͻ ͍ͤ͊·͍ͦ͟Φ 

˻͙ͤ ͦ͋ͪ͊ͯ͘Όͭ ͭͦΣ ;ͭͦ ͙͍͔ͫͭͤͦ͘Σ ͊͟͟ ͣͯ͡Έ͙͔ͭͨͫͤ͊͟͡Ύ ͔ͫͭΈ ͫ ΄͔ͫͭΈΌ ͙͙ͭͨ͊ͣ ͍ͯͦ͘͡Σ ͎͔͒ 

͎͔͎ͦͪ͊ͺ͙;͔͔ͫͦ͟ ͔͙͔ͨͦͦ͗ͤ͡ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͔͙͚ͨͦͫ͒ͤ͡Φ ˽͙͙͔ͦͤͣ͊ͤ ͦͭͤͦ΄͔͙͚ͤ ͍͙ͤͯͭͪ ͎͊͗͒ͦͦ͟ ͍ͯͪͦͤΎΣ 

͙͔ͤ͊ͨͪͣͪΣ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ ͙͚ͤ͊ͤ͘Σ ͔͔ͨ͊ͭͤͭͤͦ ͍ͨͪͦͫͭͪ͊ͤͫͭͦΣ ͔͍͔ͦͭͪ͊ͫͦ͡ ͍ͨͪͦͫͭͪ͊ͤͫͭͦΣ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ 

͊ͤ͘Ύ͙ͭͦͫͭΣ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ ͨͪͦ͒ͯͭ͊͟ ͙ ͫͭͪ͊ͤ͊ ό͙͙͡ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ ͔͔͙ͣͫͭͦͨͦͦ͗ͤ͡ΎύΤ ͙ ͤ͊ ͪ͊ͤ͘·ͻ ͍ͯͪͦͤΎͻ 

͒ͦ͗ͤ͡· ͙ͨͪͦͭ͡Έ ͍͔ͫͭ ͤ͊ ͍ͦͫͤͦ· Ή͙ͦͤͦͣ͟;͔͎ͫͦͦ͟ ͍͙͙ͪ͊ͭ͘Ύ ͫͭͪ͊ͤ· ͙ ͙͙ͨͦͭͯ͟͡Σ ͦͭͦͪ͊͟Ύ ͒ͦ͗ͤ͊͡ ͋·ͭΈ 

͔͙͍ͪ͊ͦ͊ͤ͊͘͡ ͍ͦ ͍͔ͫͻ Ή͙ͭͻ ͦ͋͊ͫͭ͡Ύͻ ͒͡Ύ ͔͎ͦ ͍͙͔͙ͨͪͦ͒͗ͤΎΦ 

͔́ͻ͎͙ͤͦͦ͡;͔͙͔ͫ͟ ͙͍ͤͤͦ͊ͼ͙͙ ͋·͙͡ ͍ͦͫͤͦͤ·ͣ ͍͙͎͔͔͒͊ͭͣ͡ ;͔͍͔ͦ͡;͔͎ͫͦͦ͟ ͎͔ͨͪͦͪͫͫ͊ ͙ ͎͔ͨͪͦͪͫͫ͊Φ 

˹ͦ Ή͔ͫͨͦͤͤ͟ͼ͙͊͡Έ͔ͤͦ ͔͙͔ͯͫͦͪͤ͟ ͔ͭͻ͎͙ͤͦͦ͡;͔͙ͫ͟ͻ ͙͔͔͙͚ͣͤͤ͘ ͙͔ͨͦ͒ͤͣ͊ͭ ͔ͫͪΈ͔ͤ͘·͔ ͔ͨͪͦ͋ͣ͡· ͒͡Ύ 

͔ͦͭ͒͡Έͤ·ͻ ͡Ό͔͚͒Σ Ή͙͙ͦͤͦͣ͟͟ ͙ ͦ͋΅͔͍ͫͭ͊Φ ˤͦͨͪͦͫ· ͍͟͡Ό;͊Όͭ ͍͙͡Ύ͙͔ͤ ͍͙͊ͭͦͣ͊ͭ͊͘ͼ͙͙ ͙ ˮˮ ͤ͊ 

͋ͯ͒ͯ΅͔͔ ͪ͊͋ͦͭ·Σ ͔ͭͻ͎͙ͤͦͦ͡;͔͙͔ͫ͟ ͙͒ͫͨͪͦͨͦͪͼ͙͙ ͍ ͪ͊ͤ͘·ͻ ͦͭͪ͊ͫ͡Ύͻ ͙ ͔͎͙ͪͦͤ͊ͻΣ ͪ͊ͫͭͯ΅ͯΌ 

ͦͤ͟ͼ͔ͤͭͪ͊ͼ͙Ό ͍͙͊ͫͭ͡ ͔͙ͫͪ͒ ͔ͭͻ͎͙ͤͦͦ͡;͔͙ͫ͟ͻ ͙͚ͦͣͨ͊ͤ͟ ͙ ͍͙͡Ύ͙͔ͤ ͔ͭͻ͎͙͚ͤͦͦ͡ ͤ͊ ͭͦΣ ͊͟͟ ͣ· ͙͔ͣͪ͘Ύ͔ͣΣ 

͎͙͔ͦͪ͊ͤͯͣ͘ ͙ ͔͎͙͔ͪͯͪͯͣ͡ Ή͙ͦͤͦͣͯ͟͟Φ  

͙̏ͦͤͦͣ;͔ͫ͊͟Ύ ͤ͊ͯ͊͟ ͙ͨͦͭͪ͊ͭ͊͡ ͔͒ͫΎ͙͔͙ͭͭ͡Ύ ͤ͊ ͪ͊ͪ͊͋ͦͭͯ͘͟ ͙͔͙ͤͫͭͪͯͣͤͭ͊ͪΎΣ ͔ͨͪ͒ͤ͊ͤ͊͘;͔͎ͤͤͦͦ 

͒͡Ύ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ Ή͙͙ͣͨͪ;͔͙ͫ͟ͻ ͍͙͍͊ͣͦͫ͘Ύ͔͚͘Σ ͔ͯ͒͡ΎΎ ͔ͦͫͦ͋ͦ ͍͙͙͔ͤͣ͊ͤ ͔ͣͭͦ͒͊ͣΣ ͎ͨͦͣͦ͊Ό΅͙ͣ 

ͨͦͤΎͭΈΣ ͙͔͊͟͟ ͔ͦͪͪ͟͡Ύͼ͙͙ ͎͍ͦͦͪΎͭ ͦ ͙ͨͪ;͙ͤͤͦ-͔͍͔͚ͫ͒ͫͭͤͤͦ͡ ͍ͫΎ͙͘Σ ͊ ͙͔͊͟͟ ͔ͤͭΦ 

͙̏ͦͤͦͣͫͭ͟· ͙͙ͨͦͭͪ͊ͭ͡ ͔͒ͫΎ͙͔͙ͭͭ͡Ύ ͤ͊ ͪ͊ͣ͘·΄͔͙ͤ͡Ύ ͦ ͔ͫͭͪͯͭͯͪ͟ ͪ·͍ͤͦ͟ ͙ ͙͍ͫͭͣͯͦ͡Σ ͙ Ήͭ͊ 

ͪ͊͋ͦͭ͊Σ ͦͭͦͪ͊͟Ύ ͔ͭ͊͗͟ ͔ͨͪ͒΄͔͍͍ͫͭͦ͊͊͡ Ήͨͦͻ͔ ˮ͔͔ͤͭͪͤͭ͊Σ ͤ͊΄͊͡ ͍ͤͦ·͔ ͙͔͔͙ͨͪͣͤͤΎ ͍ ͼ͙ͺ͍͚ͪͦͦ 

Ή͙͔ͦͤͦͣ͟͟Φ  

͙̏ͦͤͦͣͫͭ͟· ͙ͯ͘;͊Όͭ ͙ͫͭͣͯ͡·Σ ͊ ͔ͭͻ͎͙ͤͦͦ͡;͔͙͔ͫ͟ ͙͙ͦͣͨ͊ͤ͟ ͙͍ͫͭ͊͊͟͡ΌͭͫΎ ͫ ͔͍ͣͤͦ͗ͫͭͦͣ 

͍͔͔ͯ͊ͭ͟͡͡Έͤ·ͻ ͙ ͍͊͗ͤ·ͻ ͔ͨͪͦ͋ͣ͡ ͫ ͙͚͒͊ͤͦͣ͘ ͙͍ͫͭͣͯͦ͡ τ ͦͭ ͍͔͙ͯͫͭ͊ͤͦͤ͡Ύ ͫͭͪͯͭͯͪ͟· ͚͊ͪ͊͋ͦͭͤͦ͘ 

ͨ͊ͭ͡· ͒͡Ύ ͔ͦͭ͒͊͡ ͨͪͦ͒͊͗ ͒ͦ ͔͔͔͙ͦͨͪ͒ͤ͡Ύ ͎ͭͦͦΣ ͤ͊ ͙͔͊͟͟ ͪ·͙ͤ͟ ͍·ͻ͙ͦ͒ͭΈΦ ˹͊͋ͦͪ ͔͙ͣͭͪ͟ ͔ͪͯ͘͡Έ͍ͭ͊ͭͦΣ 

͙ͫͨͦ͡Έ͔ͯͣ͘·ͻ ͒͡Ύ ͦͼ͔͙ͤ͟ !κ.-͔͍ͭͫͭͦΣ ͔ͭ͊͗͟ ͔ͣͦ͗ͭ ͙͔ͣͭΈ ͋ͦ͡Έ΄͔ͦ ͍͙͡Ύ͙͔ͤ ͤ͊ ͭͦΣ ͙͔͊͟͟ ͙͍ͤͤͦ͊ͼ͙͙ 

͙͔͔ͤ͗ͤͪ· ͔ͪ΄͊ͭ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘ΈΦ ˹͙͔͊ͨͪͣͪΣ ;͊ͫͭͦ ͫͯ΅͔͍͔ͫͭͯͭ ͙ͦͣͨͪͦͣͫͫ͟ ͔ͣ͗͒ͯ ͫͦͪͦͫͭ͟ΈΌ ͙͔͔͙ͣͪͤ͘Ύ 

ό͍ ͨͦ͡Έͯ͘ ͪ͊ͭͦͫͪͦ͟͟;ͤ·ͻ ͔͙ͣͭͪ͟ύ ͙ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ ͔͙ͣͭͪ͟Σ ͦͭͦͪ͟·͔ ͦͭͪ͊͗͊Όͭ ͙͙ͫͭͤͤͯΌ ͼ͔͡Έ ͺ͙ͪͣ· 

ό͍ ͨͦ͡Έͯ͘ ͔͙ͣͭͪ͟Σ ͒͡Ύ ͔͙ͪ͊͊͘͡ͼ͙͙ ͦͭͦͪ͟·ͻ ͎ͣͦͯͭ ͔͍ͨͦͭͪ͋ͦ͊ͭΈͫΎ ͔͔͙ͤ͒͡ ͙͙͡ ͔ͣͫΎͼ·ύΦ ̏ͭͦ ͔ͣͦ͗ͭ ͙͔ͣͭΈ 

͍͊͗ͤ·͔ ͔͍͙ͨͦͫ͒ͫͭ͡ΎΦ ˤ ͔͔ͦͤͭͫͭ͟͟ ͔͙͎ͣ͊ͪͭͤ͊͟ ͨͦ Ή͔͚ͭͪͦͤͤͦ͟͡ ͨͦ;͔ͭ ͙͙ͦͨͭͣ͊͘ͼ͙Ύ ͒͡Ύ ͪ͊ͭͦͫͪͦ͟͟;ͤ·ͻ 

͔ͪͯ͘͡Έ͍ͭ͊ͭͦΣ ͙ͭ͊͟ͻ ͊͟͟ ͦͭͪ͟·͙͔ͭ ͔͙͔͔ͨͦͭͪ͋ͭͣ͡ ͊ͨͪͦͫ͊͘ ͨͦ Ή͔͚ͭͪͦͤͤͦ͟͡ ͨͦ;͔ͭΣ ͔ͣͦ͗ͭ ͙͍͔͙ͨͪͫͭ ͟ ͭͦͣͯΣ 

;ͭͦ ͺ͙ͪͣ͊ ͍͙ͦͭͨͪ͊ͭ Ή͔ͭͪͦͤͤ͟͡·͔ ͙ͨͫΈͣ͊ ͫ ͙͍͔͔ͨͪ͊ͭ͟͡͡Έͤ·͙ͣ ͔͙ͭͣ͊ͣΣ ͤͦ ͍ ͔ͦͤ͟;ͤͦͣ ͙͎͔ͭͦ ͔ͤ 

͙͍͔͔ͨͪ͒ͭ ͟ ͨͦͯͨ͊ͣ͟͟Φ 

˨͊ͤͤ·͔ Ύ͍͡ΎΌͭͫΎ ͍͔͚͊͗ͤ΄͙ͣ ͔͎͙ͫͭͪ͊ͭ;͔͙ͫͣ͟ ͙͍͊ͭͦͣ͟ ͒͡Ύ ͋ͦ͡Έ΄͙͍ͤͫͭ͊ ͔ͭͻ͎͙ͤͦͦ͡;͔͙ͫ͟ͻ ͺ͙ͪͣΣ 

͙ ͔͒ͫ͘Έ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͙͙ͨͪͤͣ͊ͭΈ ͔͍ͣͤͦ͗ͫͭͦ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͔ͪ΄͔͙͚ͤΣ ͤ͊;͙ͤ͊Ύ ͦͭ ͔ͪ΄͔͙͚ͤ ͦ ͻ͔͙͙ͪ͊ͤͤ 

͙ ͙͔͔͙͙ͨͪͦ͋ͪͭͤ ͒͊ͤͤ·ͻΣ ͊͊ͤ͘͟;͙͍͊Ύ ͙ͨͪͦ͒ͯͭ͊ͣ͟ ͙ ͔͍͙ͨ͊ͪͭͤͪͫͭ͊ͣΣ ͦͭͦͪ͟·͔ ͎͔͔͙ͤͪͪͯΌͭ ͙͙͡ 

͔͔ͦ͋ͫͨ;͙͍͊Όͭ ͒ͦͫͭͯͨ ͟ ͙ͪ͊͘͡;ͤ·ͣ ͙ͭͨ͊ͣ ͒͊ͤͤ·ͻΣ ͙ ͒ͦ ͎ͭͦͦΣ ͒ͦ͗ͤ͊͡ ͙͡ ͺ͙ͪͣ͊ ͨ·ͭ͊ͭΈͫΎ ͍ͨͪͦ͒͊͊ͭΈ 

͒͊ͤͤ·͔ ͍ ͚ͭͦ ͙͙͡ ͙͚ͤͦ ͺ͔ͦͪͣ ͊͟͟ ͙͔͒ͦͨͦͤͭ͡͡Έ͔ͤͦ ͍͔͙͔ͤ͊ͨͪ͊ͤ͡ ͙͔͋ͤͫ͊͘Φ ͙̏ͦͤͦͣ͟;͔͙͔ͫ͟ ͔͙ͣͦ͒͡ 

ͣͦ͗ͤͦ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͒͡Ύ ͦͼ͔͙ͤ͟ ͒͊ͤͤ·ͻΣ ͍͟͡Ό;͊Ύ ͙ͻ ͍͙͡Ύ͙͔ͤ ͤ͊ ͔ͦͤͯͪͤͭͤͯ͟͟Ό ͔͎͙ͫͭͪ͊ͭΌΦ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

1. ˢ͚͒͊ͪͻ͍͊ͤͦ ˸Φ ˻͍ͫͤͦ· Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͔͙͙ͭͦͪΦ ̂;͔͙͋ͤ͟Φ ˸ΦΥ ͙̅ͦ͊ͤͭ͡Φ нлмтΦ пон ͫΦ 

2. ˣ͚ͦͦ͟ ˸͙͊ͪΎ ˢ͘· Ή͙͙ͦͤͦͣ͟͟Φ ̂;͔͙͋ͤ͟Φ ˸ΦΥ ˴͙͎ͤ͊ ͨͦ ͔͍͙́ͪ͋ͦ͊ͤΌΦ нлмрΦ птн ͫΦ 

3. ˣ͙͍ͦͪͫͦ ˩Φ ̅ΦΣ ˽͔͍ͭͪͦ ˢΦ ˢΦΣ ˣ͔͔͙ͪͤ͊͘͟ ́Φ ˩Φ ͙̏ͦͤͦͣ͊͟͟Φ ̂;͔͙͋ͤ͟ ͒͡Ύ ͍͍͋͊͊͊ͪͦ͟͡Φ ˸ΦΥ ˽͔ͪͦͫͨͭ͟Φ нлнлΦ нтн ͫ. 

4. ˤ͙͊ͫ͡Έ͔͍ ˤΦ ˽ΦΣ ͔̆ͦͦ͒ͤͦ͟͡ ̑Φ ˢΦ ͙̏ͦͤͦͣ͊͟͟Φ ̂;͔͙͋ͤ͟ ͙ ͙ͨͪ͊ͭͯͣ͟͟Φ ˸ΦΥ ͚̑ͪ͊ͭΦ нлнлΦ нфу ͫΦ 

ϭ ͍͍́ͯ͊ͦ͊͟ ˻ΦΣ ˢ͎͍͊͒͗͊ͤͦ͊ ˢΦΣ ˸·͍ͪ͊͒ͦ ˢΦ, 2023 
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̂˨˴ ссрΦт 

̆͊͡͡·͔͍ ˸͔͊ͤͣ͟·ͪ͊ͭ 

˿ͭ͊ͪ΄͙͚ ͔͍͔ͨͪͨͦ͒͊͊ͭ͡ΈΣ  

˸͔͗͒ͯͤ͊ͪͦ͒ͤ·͚ ͙͍͔͙͔ͯͤͪͫͭͭ ͔ͤͺ͙ͭ ͙ ͎͊͊͘ ͙͔͙ͣͤ ͎̒΄͙͎͔͡Έ͒· ˴͔͍͊͊͊͟ 

͎Φ ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 

͚́ͦͪ·͔͍ ˢ΄·ͪ͒ͯͪ͒· 

˽͔͍͔ͪͨͦ͒͊͊ͭ͡ΈΣ 

 ˸ ͔͗͒ͯͤ͊ͪͦ͒ͤ·͚ ͙͍͔͙͔ͯͤͪͫͭͭ ͔ͤͺ͙ͭ ͙ ͎͊͊͘ ͙͔͙ͣͤ ͎̒΄͙͎͔͡Έ͒· ˴͔͍͊͊͊͟ 

͎Φ ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 

̉͊ͪ·͔͍ ˾͍ͦ΄͔ͤ 

˿͔ͭͯ͒ͤͭΣ 

 ˸ ͔͗͒ͯͤ͊ͪͦ͒ͤ·͚ ͙͍͔͙͔ͯͤͪͫͭͭ ͔ͤͺ͙ͭ ͙ ͎͊͊͘ ͙͔͙ͣͤ ͎̒΄͙͎͔͡Έ͒· ˴͔͍͊͊͊͟ 

͎Φ ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 

 

˻̆˾ˢ˹ˢ ́˾̂˨ˢ ˤ ˹˩̅́˩˥ˢ˭˻ˤ˻˯ ˻́˾ˢ˿˶ˮ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

ˤ ͚͒͊ͤͤͦ ͔ͪ͊͋ͦͭ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭͫΎ ͍ͦͨͪͦͫ ͔͔͚ͦͫͦ͋ͤͤͦͫͭ ͍͙͙ͪ͊ͭ͘Ύ ͦͻͪ͊ͤ· ͭͪͯ͒͊ ͍ ͔ͤͺ͔͎͍͚ͭ͊ͦͦ͘ 
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Abstract 

This paper discusses the issue of the development of labor protection in the oil and gas industry and 

its impact on the development of the modern economy. A cross and comparative analysis of the influence of 

various factors on the development of education in the oil and gas sector was carried out. Recommendations 

for the implementation of developments are given. 
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THE ROLE OF ENTREPRENEURSHIP DEVELOPMENT IN THE ECONOMY  

AND HIGHER EDUCATION INSTITUTION 

 

Abstract 

This paper discusses the issue of the development of entrepreneurship in the economy and its impact 

on the development of the country's economy. A cross and comparative analysis of the influence of various 

factors on the development of the private sector was carried out. Recommendations for the implementation 

of developments are given. 
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΄͟ ͦ͡· ͍͚ͤͦͦ Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͔͙͙ͭͦͪΦ ˻͙ͤ ͋·͙͡ ͔͍ͨͪ·͙ͣ ͙͙ͫͭͦͪͦͤͤ͊ͣ͟ ƭŀƛǎǎŜȊ-ŦŀƛǊŜ ͙ ͍·͙ͫͭͯͨ͊͡ 

͙͍ͨͪͦͭ ͡Ό͎͋ͦͦ ͎͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͍͔ͣ΄͔͊ͭ͡Έ͍ͫͭ͊ ͍ ͨͪͦͣ·΄͔ͤͤͦͫͭ͡ΈΣ ͔ͦͫͦ͋ͤͤͦ ͎͔͙ͤ͊ͦͦͦ͋ͦ͗ͤ͡͡ΎΦ ˮͻ 

͙͒ͦͭͪͤ͊͟ ͊͘͟͡Ό;͊͊ͫ͡Έ ͍ ͭͦͣΣ ;ͭͦ Ή͙ͦͤͦͣ͟;͔͙͔ͫ͟ ͔͒͊͡ ͦ͋΅͔͍ͫͭ͊ ͯ͡;΄͔ ͍͔͎ͫͦ ͔͎͙ͪͯͪͯ͡ΌͭͫΎ ͔ͪ΄͔͙ͤΎ͙ͣ 

͔ͦͭ͒͡Έͤ·ͻ ͙͡ͼΦ 

͙̏ͦͤͦͣ͟;͔ͫ͊͟Ύ ͙͔ͫͫͭͣ͊Σ ͍ͦͫͤͦ͊ͤͤ͊Ύ ͤ͊ ͦͤ͟ͼ͔ͨͼ͙͙ ͙͙͊ͨͭ͊ͣ͊͘͟͡Σ ͋·͊͡ ͍͔͊ͪ͘΄͔ͤ͊ ΄͙ͦͭ͊ͤ͒ͫͣ͟͡ 

Ή͙ͦͤͦͣͫͭͦͣ͟ ˢ͒͊ͣͦͣ ˿͙ͣͭͦͣΦ ˤ͍ͦ͒Ύ ͦͤ͟ͼ͔ͨͼ͙͙ ͙͔͋ͪ͊͡͡Έ͎ͤͦͦ ͙͙͊ͨͭ͊ͣ͊͘͟͡ ͙ ͔͙͙͔ͨͪ͒ͨͪͤͣ͊ͭ͡Έ͎ͫͦͦ͟ 

͙͙͊ͨͭ͊ͣ͊͘͟͡Σ ˿͙ͣͭ ζ͙͍͔͔ͫͭͤ͘ ͊͟͟ ͊ͪͻ͙͔ͭͭͦͪ͟ ͤ͊΄͔͚ ͤ·͔ͤ΄͔͚ͤ ͙͔ͫͫͭͣ· ͦ͋΅͔͍ͫͭ͊ηΦ 

˿͙ͣͭ ͔ͫͦͫͪ͒ͦͭͦ;͙ͫ͡Ύ ͤ͊ ͪ͊ͫͭͯ΅͙ͻ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ͻ ͙ ͎͍͔ͭͦͪͦ͡Φ ˤ ;͙͊ͫͭͤͦͫͭΣ ͦͤ ͙ͯ͘;͊͡ ͔͔͙͔ͪ͊͒ͤ͘͡ 

ͭͪͯ͒͊ ͍ ͙͍͍͔ͨͪͦͦ͒ͫͭ͘ ͍͋ͯ͊ͦ͟͡Σ ͔ͦͭͦͪͦ͟ ͤ͊;͙ͤ͊ͦ͡ ͍͟͡Ό;͊ͭΈ ͍ͤͦ·͔ ͣ͊΄͙ͤ·Φ ˩͎ͦ ͼ͔ͤͭͪ͊͡Έͤ·͚ ͎͔͊ͪͯͣͤͭ 

͍ ζˣ͎͍͔ͦ͊ͭͫͭ ͍ͤ͊ͪͦ͒ͦη ͍ͦͫͤͦ͊ͤ ͤ͊ ͦͤ͟ͼ͔ͨͼ͙͙ ͎ͭͦͦΣ ;ͭͦ ͦͤ ͍ͤ͊͊͘͡ ζ͔͍͙͙͚ͤ͒ͣͦ ͚ͪͯͦ͟ηΦ ˻ͤ ͫ;͙ͭ͊͡Σ ;ͭͦ 

͙͡;ͤ·͚ ͙͔͔ͤͭͪͫ ;͔͍͔ͦ͊͟͡ Ύ͍͡Ύ͔ͭͫΎ ͍͚ͦͫͤͦͤͦ ͙ͨͫͻ͎͙ͦͦ͡;͔͚ͫͦ͟ ͍͙͒͗ͯ΅͔͚ ͙͚ͫͦ͡ Ή͙͙ͦͤͦͣ͟͟ ͙ ;ͭͦ 

͔͔͍͔ͫͭͫͭͤͤ·͚ ͨͦͪΎ͒ͦ͟ ͍ͦ ˤ͔͔͚ͫͤͤͦ͡ ͍͊ͫͭ͊͘͡Ύ͔ͭ ͍͔ͫ ͙͙͍͙ͤ͒͒ͯ͊͡Έͤ·͔Σ ͦͪ͟·ͫͭͤ·͔ ͙͙ͯͫ͡Ύ ͙͙ͨͪͤͦͫͭΈ 

ͦ͋΅͔͍͔͔ͫͭͤͤͦ ͎͋͊ͦ͡Φ ˻ͤ ͔ͭ͊͗͟ ͙ͯ͘;͊͡ ͔ͦͤͯͪͤͭͦͫͨͦͫͦ͋ͤͦͫͭ͟͟Έ ͤ͊ͼ͙͚ ͙ ͎ͣͤͦͦͤ͊ͼ͙ͦͤ͊͡ΈͤͯΌ ͎͍ͭͦͪͦ͡ΌΦ 

˩͎ͦ ͎͍͔͊ͤͦ͡ ͔͔͙ͭͦͪͭ;͔͔ͫͦ͟ ͙͔͙͔͒ͦͫͭ͗ͤ ͊͘͟͡Ό;͊ͦͫ͡Έ ͍ ͭͦͣΣ ;ͭͦ ͦͤ ͔ͫ͒͊͡͡ ͔͍ͨͪ·͔ ΄͎͙͊ ͟ ͔͙͙ͭͦͪ 

͙ͦͨͭͣ͊͡Έ͎ͤͦͦ Ήͺͺ͔͙͍͎ͭͤͦͦ͟ ͔͔͔͙ͪ͊ͫͨͪ͒ͤ͡Ύ ͔͍ͪͫͯͪͫͦ ͍ ͍͙ͯͫͦ͡Ύͻ ͍͚ͫͦ͋ͦ͒ͤͦ ͔ͦͤͯͪͤ͟͟ͼ͙͙Φ 

˨͗ ͔ͦ͘ͺ ˢ͙ͦͫ͡ ͔͔̊ͯͣͨͭͪΣ ͍͙͚͊ͫͭͪͫͦ͟-͔͙͙͚͊ͣͪ͊ͤͫ͟͟ Ή͙ͦͤͦͣͫͭ͟Σ ͋·͡ ͙ͦ͒ͤͣ ͙͘ ͔͍ͨͪ·ͻΣ ͭͦ͟ 

͙ͯ͘;͊͡ ͔͙͙͔͔͚ͨͪ͒ͨͪͤͣ͊ͭ͡ ͙ ͍͙͡Ύ͙͔ͤ ͔͙͙͔ͨͪ͒ͨͪͤͣ͊ͭ͡Έ͎ͫͦͦ͟ ͙͙͊ͨͭ͊ͣ͊͘͟͡ ͤ͊ ͦ͋΅͔͍ͫͭͦΦ ˴͊͟ ͦͤ ͙ͨͫ͊͡ 

͍ ζ͔͙͙́ͦͪ Ή͙ͦͤͦͣ͟;͔͎ͫͦͦ͟ ͍͙͙ͪ͊ͭ͘ΎηΣ ͦͤ ͫ;͙ͭ͊͡Σ ;ͭͦ ͙͍ͤͤͦ͊ͼ͙͙ ͙ ͍ͭͦͪ;͔͙͚ͫ͟ ͨͦ͒ͻͦ͒ ͙ͦͭ͡;͊Όͭ 

͔͙͙͔͔͚ͨͪ͒ͨͪͤͣ͊ͭ͡ ͦͭ ͎͙͒ͪͯͻ ͔͍͒ͦ͡·ͻ ͡Ό͔͚͒Φ 

˻ͤ ͔͙͊ͣͭ͘͡Σ ;ͭͦ ͙͍ͤͤͦ͊ͼ͙͙ ͙ ͔͙͙͔ͨͪ͒ͨͪͤͣ͊ͭ͡Έ͍ͫͭͦ ͔ͭͫͤͦ ͔͔͔͔ͨͪͨͭͤ͡·Φ ˻ͤ ͍͔ͯͭͪ͗͒͊͡Σ ;ͭͦ 

͔͙͙͔ͨͪ͒ͨͪͤͣ͊ͭ͡Έ ͤ͊ͻ͙ͦ͒ͭͫΎ ͍ ͫ͊ͣͦͣ ͼ͔͔ͤͭͪ ͍͔͚ͫ ͔͍͚͒ͦͦ͡ ͙͍͙͊ͭͤͦͫͭ͟Φ ˻ͤ ͔͙͊ͣͭ͘͡Σ ;ͭͦ 

͔͙͙͔͙ͨͪ͒ͨͪͤͣ͊ͭ͡ ͫͦ͒͊͘Όͭ ζ͔͊ͫͭͪ͟͡· ͙͍ͤͤͦ͊ͼ͙͚ηΣ ͦͭͦͪ͟·͔ Ύ͍͡ΎΌͭͫΎ ͙ͨͪ;͙͙ͤ͊ͣ ͙͔͋ͤͫ͘-ͼ͙͍ͦ͟͡Σ 

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

˻ͤ ͍·͔͙͒͡͡ ͨΎͭΈ ͍͙͍͒ͦ ͔͙͙͔ͨͪ͒ͨͪͤͣ͊ͭ͡Έ͚ͫͦ͟ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΥ 

¶ ͙ ͍ͤͤͦ͊ͼ͙Ύ ͍͎ͤͦͦͦ ͨͪͦ͒ͯͭ͊͟ ͙͙͡ ͍͔͔͙͔ͤ͒ͪͤ ͍͚ͤͦͦ ͎͙ͯͫͯ͡ 

¶ ͙ ͍ͤͤͦ͊ͼ͙ͦͤͤ·͚ ͨͪͦͼ͔ͫͫ ͙͙͡ ͍ͤͦ·͔ ͔ͣͭͦ͒· ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ 

¶ ͪ ·ͤͦ;ͤ͊Ύ ͙͍ͤͤͦ͊ͼ͙Ύ ͙͙͡ ͦͭͪ͟·͙͔ͭ ͍ͤͦ·ͻ ͪ·͍ͤͦ͟Σ ͙͍ͤͤͦ͊ͼ͙Ύ ͍͍͙ͦ͒ͣ·ͻ ͔͍ͪͫͯͪͫͦ ͙͙͡ ͔͍ͪͫͯͪͫͦ 

¶ ͦ ͎͙ͪ͊ͤ͊͘ͼ͙ͦͤͤ͊Ύ ͙͍ͤͤͦ͊ͼ͙ΎΣ ͦͭͦͪ͊͟Ύ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ ͨͦͤͯ͡Ό ͔͙ͪͫͭͪͯͭͯͪ͊͘͟ͼ͙Ό ͍͔͚ͫ 

͙ͦͭͪ͊ͫ͡ ͙͙͡ ͪ͊ͪͯ͘΄͔͙͔ͤ ͙͙ͣͦͤͦͨͦ͡Φ  

 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

1. ˣ͍ͦ͋ͪͦ͊Σ ˻Φ ˿Φ ˻͎͙ͪ͊ͤ͊͘ͼ͙Ύ ͔ͦͣͣͪ͟;͔͚ͫͦ͟ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΥ ͯ;͔͙͋ͤ͟ ͙ ͙ͨͪ͊ͭͯͣ͟͟ ͒͡Ύ ˿˽˻ κ ˻Φ ˿Φ 

ˣ͍ͦ͋ͪͦ͊Σ ˿Φ ˮΦ ̇·͍͋ͯͦ͟Σ ˮΦ ˢΦ ˣ͍ͦ͋ͪͦΦ τ ˸ ΦΥ ˮ͔͒͊ͭ͘͡Έ͍ͫͭͦ ͚̑ͪ͊ͭΣ нлмфΦ τ оон ͫΦ 

2. ˣ͍ͦ͋ͪͦ͊Σ ˻Φ ˿Φ ˹͊ͫͭͦ͡Έͤ͊Ύ ͙͎ͤ͊͟ ͔͙͙͔ͨͪ͒ͨͪͤͣ͊ͭ͡ΎΥ ͨͪ͊ͭ͟Φ ͙͔ͨͦͫͦ͋ κ ˻Φ ˿Φ ˣ͍ͦ͋ͪͦ͊Σ ˿Φ ˮΦ ̇·͍͋ͯͦ͟Σ 

ˮΦ ˢΦ ˣ͍ͦ͋ͪͦΦ τ ˸ ΦΥ ˮ͔͒͊ͭ͘͡Έ͍ͫͭͦ ͚̑ͪ͊ͭΣ нлмфΦ τ оол ͫΦ 

3. ˥͍͙͍͊ͪͦ͡Σ ˶Φ ˽Φ ˮ͍ͤͤͦ͊ͼ͙ͦͤͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡ ͍ ͔ͦͣͣͪ͟ͼ͙͙ ͙ ͙͔͔͋ͤͫ͘Υ ͯ;͔͙͋ͤ͟ ͒͡Ύ ͍͍͋͊͊͊ͪͦ͟͡ κ ˶Φ ˽Φ 

˥͍͙͍͊ͪͦ͡Φ τ ˸ ΦΥ ˮ͔͒͊ͭ͘͡Έ͍ͫͭͦ ͚̑ͪ͊ͭΣ нлмфΦ τ отн ͫΦ 

4. ˮ͍͍͊ͤͦ͊Σ ˾Φ ˸Φ ˮ͙ͫͭͦͪΎ ͙͚͎ͪͦͫͫͫͦͦ͟ ͔͙͙͔ͨͪ͒ͨͪͤͣ͊ͭ͡Έ͍ͫͭ͊Υ ͯ;͔͋Φ ͙͔ͨͦͫͦ͋ ͒͡Ύ ͔͙͊͊͒ͣ͟;͔͎ͫͦͦ͟ 

͍͙͋͊͊͊ͪ͊ͭ͊͟͡ κ ˾Φ ˸Φ ˮ͍͍͊ͤͦ͊Φ τ 2-͔ ͙͒͘Φ τ ˸ ΦΥ ˮ͔͒͊ͭ͘͡Έ͍ͫͭͦ ͚̑ͪ͊ͭΣ нлмуΦ τ оло ͫΦ 

 

ϭ ͚͔͙͔͍̆ͯ͒͊͋ͪ͒ ̊Φ, 2023 

 



˹ˢ̂̉˹̍˯ ˬ ̂˾˹ˢ˶ ζCOGNITIO RERUMη                    ISSN (p) 2412-9489 / ISSN (e) 2542-1026                    Ѕ5 / 2023 

 

 

145 

̉͊ͪ·͔͍ͣ͊ͣͣ͒ͦ ˴͊͊ͣͯͪ͊͒͟ 

 ͫ ͔ͭͯ͒ͤͭ  

́ͯ ͔͎ͪͣͤͫͦͦ͟͟ ˿͔͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·͚ ͙͍͔͙͔ͯͤͪͫͭͭ ͙ͣ ˿ΦˢΦ ˹ ͙Ύ͍ͦ͊͘ 

͎Φ s ΄͎͊͋͊͒ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 

ˤ͔͙͔͍͡ ͔̆ͣͪ͊ 

 ˿ ͔ͭͯ͒ͤͭ 

 ́ ͔͎ͯͪͣͤͫͦͦ͟͟ ˿͔͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·͚ ͙͍͔͙͔ͯͤͪͫͭͭ ͙ͣ ˿ΦˢΦ ˹ ͙Ύ͍ͦ͊͘  

͎Φ s ΄͎͊͋͊͒ ͔͙́ͯͪͣͤͫͭ͊ͤ͟Φ 

 

ˤ˹˩̊˹̒̒ ˿˾˩˨ˢ ̅ˮ˾˸̍ 

 

ˢͤͤͦͭ͊ͼ͙Ύ  

ˤ͔ͤ΄ͤΎΎ ͔ͫͪ͒͊ ͺ͙ͪͣ· ͦͻ͍͊ͭ·͍͔͊ͭ ͍͔ͫ ͺ͊ͭͦͪ͟·Σ ͦͭͦͪ͟·͔ ͤ͊ͻͦ͒ΎͭͫΎ ͍͔ͤ ͔͔ ͦͤͭͪͦ͟͡ΎΣ ͤͦ 

ͦͭͦͪ͟·͔ ͎ͣͦͯͭ ͍͙ͨͦ͡ΎͭΈ ͤ͊ ͔͔ Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͙ ͔͔ͪͤͭ͊͋͡Έ͙ͤͦͫͭΦ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡ 

˴͔ͦͤͯͪͤͭ͟·Σ ͫͨͪͦͫ, ͨ ͍ͦͫͭ͊΅͙͙͟, ͟ ͙͔ͤͭ͡·, Ή͟ ͙ͦͤͦͣ;͔ͫ͊͟Ύ ͙ͫͭͯ͊ͼ͙Ύ, ͨ ͙͙ͦͭ͡;͔ͫ͊͟Ύ ͙ͫͭ͊͋͡ΈͤͦͫͭΈ, 

Όͪ ͙͙͒;͔͙͔ͫ͟ ͙ ͔͊ͦͤͦ͒͊ͭ͘͟͡Έͤ·͔ ͙͔͔͙ͣͤͤ͘Ύ, ͭ ͔ͻ͎͙ͤͦͦ͡;͔͙͔ͫ͟ ͙ ͍ͤͤͦ͊ͼ͙͙, Ή͟ ͎͙ͦͦ͡;͔͙͔ͫ͟ ͅ ͊ͭͦͪ͟·. 
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THE EXTERNAL ENVIRONMENT OF THE COMPANY  

 

Annotation 

The external environment of the company covers all factors that are beyond its control, but which 

can affect its efficiency and profitability. 

Keywords 

Competitors, demand, suppliers, ͫ lients, economic situation, political stability, legal and legislative changes, 

technological innovations, environmental factors. 

 

˿ͯ΅͔͍ͫͭͯΌͭ ͙ͪ͊͘͡;ͤ·͔ ͨͦ͒ͻͦ͒· ͟ ͙͙ͦͨͫ͊ͤΌ ͫͭͪͯͭͯͪ͟· ͍͔ͤ΄͔͚ͤ ͔ͫͪ͒· ͺ͙ͪͣ·Φ ̉͊΅͔ ͍͔͎ͫͦ ͍ 

͍͔͔͚ͫͦͪͣͤͤͦ ͙͔ͭͪ͊ͭͯ͡- ͪ ͔ ͍͔ͤ΄ͤΎΎ ͔ͫͪ͒͊ ͎͙ͦͪ͊ͤ͊͘ͼ͙͚ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭͫΎ ͊͟͟ ͍͒ͯͻ͍ͯͪͦ- ͤ ͔͍͊Ύ ͙͔ͫͫͭͣ͊Σ 

ͫͦͫͭͦΎ΅͊Ύ ͙͘ ͙͔ͣͪͦͫͪ͒͟·Σ ͦͭͦͪ͊͟Ύ ͦ͊͘͟·͍͔͊ͭ ͨͪΎ͔ͣͦ ͍͔͚͍͙͔ͦ͒ͫͭ͘ ͤ͊ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈ ͺ͙ͪͣ·Σ ͙ 

͔ͣ͊ͪͦͫͪ͒͟·Σ ͦͭͦͪ͊͟Ύ ͦ͊͘͟·͍͔͊ͭ ͍͔͔ͦͫͤͤͦ͟ ͍͔͚͍͙͔ͦ͒ͫͭ͘ ͤ͊ ͔͔ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈΦ  

˸͙͔ͪͦͫͪ͒͊͟ ͺ͙ͪͣ·Φ ˿ͯ͋Ά͔͙ͭ͊ͣ͟ ͍͔ͤ΄͔͚ͤ ͔ͫͪ͒·Σ ͫ ͦ͟ ͭͦͪ·͙ͣ ͍͙͔͚͍͔͊ͣͦ͒ͫͭͯͭ͘ ͔ͦͭ͒͡Έͤͦ ͍͘Ύͭ͊Ύ 

ͺ͙ͪͣ͊ ͙ ͦͭͦͪ͟·͔ ͨͪΎͣͦ ͙ ͔͔͍͔ͤͨͦͫͪ͒ͫͭͤͤͦ ͍͙͡ΎΌͭ ͤ͊ ͔ͭͣͨ· ͙ ͣ͊ͫ΄ͭ͊͋· ͪ͊͘- ͍͙͙ͭΎ ͔͙ͨͪ͒ͨͪΎ͙ͭΎΣ ͤ͊ 

Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͔͎ͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΣ Ύ͍͡ΎΌͭͫΎ ͔͙͔͙ͨͦͭͪ͋ͭ͡Σ ͍ͨͦͫͭ͊΅͙͙͟Σ ͔ͦͤͯͪͤͭ͟͟·Σ ͎ͦͫͯ͒͊ͪ- ͍ͫͭͦΦ 

˽͔͙͔͙ͦͭͪ͋ͭ͡ ͎͍͊ͤ͡·͚ ͎͙ͦͪ͊ͤ;͙͔ͭ͡Έͤ·͚ ͙͙͡ ͙͙ͫͭͣͯͪͯ͡Ό΅͙͚ Ή͔͔ͣͤͭ͡ ͍͔ͤ΄͔͚ͤ ͔ͫͪ͒·Φ ˤ ͙ͻ ;͙ͫͦ͡ 

͍ͻͦ͒Ύͭ ͒ͦͣ͊΄- ͙͔ͤ ͻͦ͘Ύ͚͍ͫͭ͊Σ ͎͙͔͒ͪͯ ͔͙ͨͪ͒ͨͪΎ͙ͭΎΣ ͫ͋·͍ͭͦ·͔ ͙͙͡ ͎͍ͭͦͪͦ·͔ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙Σ 

͍·ͫͭͯͨ͊Ό΅͙͔ ͔͙͙ͨͦͫͪ͒ͤ͊ͣ͟Σ ͊ ͔ͭ͊͗͟ ͎ͦͫͯ͒͊ͪ- ͍͔ͫͭͤͤ·͔ ͎ͦͪ͊ͤ·Σ ͦͭͦͪ͟·͔ ͤͯ͗͒͊ΌͭͫΎ ͍ ͼ͔ͦͣ͡ ͪΎ͔͒ 

͎͋͊͡Σ ͔ͤ- ͦ ͋ͻ͙ͦ͒ͣ·ͻ ͙ͣ ͒͡Ύ ͺͯͤ͟ͼ͙͙͍͙ͦͤͪͦ͊ͤΎΦ 
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˿ͨͪͦͫ ͔ͪͦ͗͒͊ͭ ͔͔͙͔ͨͪ͒ͦ͗ͤ͡Σ ͨͦΉͭͦͣͯ ͙͔͔͙͔ͣͤͤ͘ ͍ͦ ͍ͯͫ͊͟ͻΣ ͔ͨͪ͒ͨͦ;͔͙ͭͤΎͻΣ ͍ͦͣͦ͗ͤͦͫͭ͘Ύͻ 

͔͙͔͔͚ͨͦͭͪ͋ͭ͡ ͦ͊͘͟·͍͔͊ͭ ͔ͤͨͦ- ͫ ͔͍͔͔ͪ͒ͫͭͤͤͦ ͍͙͡Ύ͙͔ͤ ͤ͊ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈ ͔͙ͨͪ͒ͨͪΎ͙ͭΎΦ ˿͔͒ͦ͡- ͍ ͔͊ͭ͡ΈͤͦΣ 

͔͔͙͍ͨͪͫͨͭ͟· ͍͙͙ͪ͊ͭ͘Ύ ͎͊͗͒ͦͦ͟ ͔͎ͦͤͪͭͤͦͦ͟͟ ͔ͨͪ͒- ͙ͨͪΎ͙ͭΎ ͍͙͍ͦ͋ͯͫͦ͊͡͡Όͭ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭΈ 

ͦ͋Ύ͔͊ͭ͘͡Έ͎ͤͦͦ ͙ ͨͦ- ͫͭͦΎ͎ͤͤͦͦ ͙ͯ͘;͔͙ͤΎ ͪ·ͤͦ;͎ͤͦͦ ͫͨͪͦͫ͊ ό͔͙ͨͦͭͪ͋ͤͦͫͭύΣ ͨͦͫͭͦ- Ύͤͤ·͚ ͙ͨͦͫ͟ 

͍͔͚ͦͣͦ͗ͤͦͫͭ͘ ͪ͊ͫ΄͙͔͙ͪͤΎ ͔͎͔͍ͫͣͤͭͦ ͪ·ͤ͊͟Σ ͍͔͙͔ͯͫͭ͊ͤͦͤ͡ ͙͔͔ͤ͊͋ͦ͡ ͪ͊ͼ͙ͦͤ͊͡Έ͚ͤͦ ͼ͔͍͚ͤͦͦ 

͙͙͙ͨͦͭ͟͡Φ 

˽͍ͦͫͭ͊΅͙͙͟ Ήͭͦ ͔͙ͨͪ͒ͨͪΎ͙ͭΎ ͙ ͔ͦͭ͒͡Έͤ·͔ ͙͡ͼ͊Σ ͨͦ- ͍ͫͭ͊͡ΎΌ΅͙͔ ͔ͪͫͯͪͫ· ͒͡Ύ ͔͔ͦ͋ͫͨ;͔͙ͤΎ 

͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͔ͨͪ͒- ͨ ͙ͪΎ͙ͭΎΦ ˻͎͙ͪ͊ͤ;͔͙ͤΎ͙ͣ ͫͦ ͫͭͦͪͦͤ· ͍ͨͦͫͭ͊΅͙͍ͦ͟ ͎ͣͦͯͭ ͋·ͭΈΣ ͙͔ͤ͊ͨͪͣͪΣ ͼ͔ͤ· ͤ͊ 

͔ͪͫͯͪͫ·Σ ͊͟;͔͍ͫͭͦ ͍ͨͦͫͭ͊͡Ύ͔͎ͣͦͦ ͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎΣ ͔ͦͣͨͭͯ͟͟͡Ό΅͙ͻ ͙͔͙͚͒͘͡Σ ͨͦͯ͡ͺ͙͍͊͋ͪ͊ͭͦ͟Σ ͎ͯͫͯ͡ ͙ 

ͫ·ͪΈΎΣ ͎͍͒ͦͦͦͪͤ·͔ ͍͙ͯͫͦ͡ΎΦ ˿ ͭͦ;͙͟ ͔͙ͪͤ͘Ύ ͔͙ͨͪ͒ͨͪ- Ύ͙ͭΎΣ ͒ͦͣ͊΄͔͔ͤ ͻͦ͘Ύ͚͍ͫͭͦ Ύ͍͡Ύ͔ͭͫΎ ͍ͨͦͫͭ͊΅͙ͦͣ͟ 

͍͔͚͊͗ͤ- ΄͔͎ͦ ͔ͪͫͯͪͫ͊ - ͪ͊͋ͦ;͔͚ ͙ͫ͡·Φ ˽͍ͦͫͭ͊΅͙͙͊ͣ͟ ͔ͤͦ͋ͻ͙ͦ͒ͣ·ͻ ͍ͭͪͯ͒ͦ·ͻ ͔͍ͪͫͯͪͫͦ ͎ͣͦͯͭ 

͍·ͫͭͯͨ͊ͭΈ ͯ;͔͋ͤ·͔ ͯ;͔͔͙ͪ͗͒ͤΎΣ ͫͯ͗͋͡· ͊ͤ͘Ύ͙ͭͦͫͭ ͙ ͭΦ͒Φ ˤ Ή͚ͭͦ ͍ͫΎ͙͘ ͔͙ͨͪ͒ͨͪΎ͙͔ͭ ͔ͤ ͒ͦ͗͡- ͤͦ 

͍ͦͫͭ͊͊ͭΈͫΎ ͙͍ͨ͊ͫͫͤ·ͣ ͔͙͔͔ͨͦͭͪ͋ͭͣ͡ ͔͍ͪͫͯͪͫͦΦ ˤ͔͚͊͗ͤ- ΄͙ͣ ͙͔ͤͫͭͪͯͣͤͭͦͣ ͔ͯͣͤΈ΄͔͙ͤΎ ͙ͫ͡· 

͍͔͚͍͙ͦ͒ͫͭ͘Ύ Ή͎ͭͦͦ ̅͊ͭͦͪ͊͟ ό͍ͨͦͫͭ͊΅͙͙͟ύ ͒ͦ͗ͤ͡· ͋·ͭΈ ͔͙͎͍ͣ͊ͪͭͤͦ͟·͔ ͙͔ͫͫ͡- ͍͙͒ͦ͊ͤΎ ͍ ͫͺ͔͔ͪ 

͙͔͔͙ͨͪͦ͋ͪͭͤΎ ͔ͤͦ͋ͻ͙ͦ͒ͣ·ͻ ͔͙ͨͪ͒ͨͪΎ͙ͭΌ- ͨ ͔͙͔ͦͭͪ͋ͭ͡Ό ͔͍ͪͫͯͪͫͦΦ 

˴͔ͦͤͯͪͤͭ͟· - Ήͭͦ ͔͙ͨͪ͒ͨͪΎ͙ͭΎΣ ͦͭͦͪ͟·͔ ͙͍ͨͪͦͦ͒͘Ύͭ ͎͙͊ͤ͊ͦ͡;ͤ·͔ ͍ͭͦ͊ͪ·Σ ͍ͭͦ͊ͪ·-͙ͫͯ͋ͫͭͭͯͭ· 

ό͔͙͔͙͊ͣͤͭ͘͡ύ ͙͙͡ ͔͔ͦͣͨͣͤͭ͊ͪͤ͟͡·͔ ό͍͙͍͊ͣͦͫ͘Ύ͊ͤͤ͘·͔ύ ͍ͭͦ͊ͪ·Φ ˻͎͙ͪ͊ͤ;͔͙ͤ- Ύ͙ͣ ͫͦ ͫͭͦͪͦͤ· 

͔͍ͦͤͯͪͤͭͦ͟͟ ͎ͣͦͯͭ ͋·ͭΈΣ ͙͔ͤ͊ͨͪͣͪΣ ͦ͋Ά͔ͣΣ ͔ͤͦͣͤ͊ͭͯͪ͊͟͡ ͙ ͙͔͊ͫͫͦͪͭͣͤͭ ͍͍ͭͦ͊ͪͦΣ ͼ͔ͤ· ͙ ͊͟;͔͍ͫͭͦ ͨͦ- 

͍ͫͭ͊͡Ύ͔ͣ·ͻ ͍͍ͭͦ͊ͪͦΣ ͎ͯͫͯ͡Σ ͎͍͒ͦͦͦͪͤ·͔ ͍͙ͯͫͦ͡ΎΦ ˽͍ͦͫͭ͊΅͙- ͙͟Σ ͔͙͔͙ͨͦͭͪ͋ͭ͡ ͙ ͔ͦͤͯͪͤͭ͟͟· ͙͔͋ͤͫ͘-

͙͔ͫͫͭͣ· ͎ͦ͒ͤͦͦ ͍ͯͪͦͤΎΦ ˴͔ͦͤͯͪͤͭ͟· ͊͟͟ ͺ͊ͭͦͪ͟ ͨͪΎ͎ͣͦͦ ͍͔͚͍͙ͦ͒ͫͭ͘Ύ ͦ͊͟- ͘·͍͊Όͭ ͍͙͡Ύ͙͔ͤ ͔ͤ ͭͦ͡Έͦ͟ 

ͤ͊ ͎͔͒ͪͯͦ ͔͙ͨͪ͒ͨͪΎ͙͔ͭ ͤ͊ ͪ·͔ͤ͟ ͎͙͊ͤ͊ͦ͡;͚ͤͦ ͨͪͦ͒ͯ͟ͼ͙͙Σ ͤͦ ͙ ͤ͊ ͍ͨͦͫͭ͊΅͙͍ͦ͟ ͙ͪ͊͘͡;ͤ·ͻ ͔͍ͪͫͯͪͫͦΣ ͙ 

ͤ͊ ͔͙͍ͨͦͫͪ͒ͤͦ͟Φ ˹͙͊͡;͙͔ ͔͍ͦͤͯͪͤͭͦ͟͟ ͍ͦ͋ͯͫͦ͡ ͙͍͔͊ͭ͡ ͫͨͦͫͦ͋ͤͦͫͭΈ ͔͙ͨͪ͒ͨͪΎ͙͚ͭ-͍ͨͦͫͭ͊΅͙͍ͦ͟ 

͎͍ͭͦͪͦ͊ͭΈͫΎΣ ͙͍ͦͭͫͭ͊͊Ύ ͍͙ͫͦ ͙͔͔ͤͭͪͫ·Τ ͫͨͦͫͦ͋ͤͦͫͭΈ ͙ ͍ͦͣͦ͗ͤͦͫͭ͘Έ ͔͔͚ͨͦͯͨ͊ͭ͟͡ ͎͍ͭͦͪͦ͊ͭΈͫΎΣ 

ͨͦΎ͍͔͙͔ͤ͡ ͍ͤͦ·ͻ ͍͍ͭͦ͊ͪͦ-͔͊ͣ͘- ͙͔͔͚ͤͭ͡Φ ˤ͔͍͙͔ͫ͒ͫͭ͡ Ή͎ͭͦͦ ͔͙ͨͪ͒ͨͪΎ͙͔ͭ ͙ͪ͊͒ ͫͦͻ͔͙ͪ͊ͤͤΎ ζ͍͔͎ͫͦͦη 

͔͎͔ͫͣͤͭ͊ ͪ·ͤ͊͟ ͍·͔ͤͯ͗͒ͤͦ ͔͙ͤͫͭ ͙͔͒ͦͨͦͤͭ͡͡Έͤ·͔ ͙͔͙͒ͪ͗͘͟ ͤ͊ ͍͔ͫͦͪ΄͔͍͍͙͔ͤͫͭͦ͊ͤ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ 

ͫ͋·ͭ͊Σ ͤ͊ͯ;- ͤ -͙͔͍͔ͦͫͫ͒ͦ͊ͭ͡͡Έ͙͔ͫ͟ ͙ ͦͨ·ͭͤͦ-͙͔ͦͤͫͭͪͯͭͦͪͫ͟͟͟ ͙ͪ͊ͪ͊͋ͦͭ͘͟ ό˹ˮ˻˴˾ύΣ ͔ͪ͊ͣͯ͟͡ ͙ ͭΦͨΦ 

˥͍ͦͫͯ͒͊ͪͫͭͦΣ ͍·ͫͭͯͨ͊Ύ ͍ Ή͙ͦͤͦͣ͟;͔ͫͦͣ͟ ͫͣ·͔ͫ͡Σ ͔ͨͪ͒- ͍ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ ͍ͫͦͦͯͨͤͦͫͭ͟Έ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͻ 

͎͍ͦͪ͊ͤͦ ͙ ͯ;- ͔͔͙͚ͪ͗͒ͤΣ ͭΦ͔Φ ͎͙ͦͪ͊ͤ͊͘ͼ͙͚ ͙͙͡ ͎ͪͯͨͨ ͡Ό͔͚͒Σ ͼ͔͡ΈΌ ͦͭͦͪ͟·ͻ ͒ͦ͗ͤͦ͡ ͋·ͭΈ ͙͔ͫͦ͒͊ͤ͘ 

͍͙͚ͯͫͦ͡ ͫͯ΅͔͍͍͙ͫͭͦ͊ͤΎ ͙ ͺͯͤ͟ͼ͙ͦ- ͤ ͙͍͙ͪͦ͊ͤΎ ͒͡Ύ ͍͔ͫͻ ͯ;͙͍͊ͫͭͤͦ͟ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͦͭͤͦ΄͔͙͚ͤ ˴  ͙ͭ͊ͣ͟ 

͍͙ͯͫͦ͡Ύͣ ͦͭͤͦͫΎͭΥ ŀύ ͍͔͙͍͔ͫͨͪ͊͒ͦ͡ ό͍ ͪ͊ͣ͊͟ͻ ͫͯ΅͔͍ͫͭͯΌ΅͔͎ͦ ͙͍͔ͣͪͦͦͪ͘͘- ͙ͤΎ ͙ ͙͙͙ͣͪͦͨͦͤͣ͊ͤΎύ 

͔͔͔͙͔ͪ͊ͫͨͪ͒ͤ͡ ͙ ͔͔͔͔͔͙͔ͨͪͪ͊ͫͨͪ͒ͤ͡ ͎͋͊͡Φ ˽͍͙ͪ͊͊͡ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘Σ ͔ͦ͋ͣͤ͊ ͙ ͔͔͔͙ͪ͊ͫͨͪ͒ͤ͡Ύ ͎͋͊͡ 

͒ͦ͗ͤ͡· ͋·ͭΈ ͍͔ͯͫͭ͊ͤͦͤ͡· ͙ͪ͊͒ ͍ͨͦ·΄͔͙ͤΎ ͎͋͊ͦͫͦͫͭͦ͡Ύ͙ͤΎ ͎͊͗͒ͦͦ͟ ͒ͦͣ͊΄͔͎ͤͦ ͻͦ͘Ύ͚͍ͫͭ͊Φ ˤ 

͙͍ͨͪͦͭͤͦͣ ͫͯ͡;͔͊ ͍͙ͨͪ͊͊͡ ͯͯ͡;΄͊Όͭ ͎͋͊ͦͫͦͫͭͦ͡Ύ͙͔ͤ ͔ͦͭ͒͡Έͤ·ͻ ͡Ό͔͚͒ ͙͙͡ ͙ͻ ͎ͪͯͨͨ ό͍͊ͫͫͦ͟͡Σ 

͍͙͚ͫͦͫͦ͡Σ ͊ͫͭ͟ ͙ ͭΦͨΦύΤ 

сύ ͍ͫͦ͋ͦ͒ͯ ͔͙͙͔ͨͪ͒ͨͪͤͣ͊ͭ͡Έ͍ͫͭ͊ ͙ Ή͙ͦͤͦͣ͟;͔ͫͯ͟Ό ͦ͋ͦͫͦ͋- ͔ͤͤͦͫͭ͡Έ ͙͍͙͔͔͚ͨͪͦͦ͒ͭ͘͡ ͊͟͟ 

͔͔͔͔ͤͨͪͣͤͤͦ ͦ͋ͫͭͦΎ͔ͭ͡Έ͍ͫͭͦ Ή͍͙͍͔͎͊ͤͭͤͦͦ͟͡ ͔ͦ͋ͣͤ͊Φ ˻͒ͤ͊ͦ͟ ͍ͫͦ͋ͦ͒͊ ͙ ͔ͦ͋ͦͫͦ͋ͤͤͦͫͭ͡Έ 

͙͍͙͔͔͚ͨͪͦͦ͒ͭ͘͡ ͒ͦ͗ͤ͊͡ ͎͙ͦͪ͊ͤ;͙͍͊ͭΈͫΎ ͦ͟Ή͍ͦ͡Όͼ͙ͦͤͤͦͫ- ͭΈΌ ͍͙͙ͪ͊ͭ͘Ύ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͦͭͤͦ΄͔͙͚ͤΣ 

ͭΦ͔Φ ͍͙͙ͨͪ͊͊ͣ͡ ͙ͫ- ͨ ͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͙ͨͪͪͦ͒ͤ·ͻ ͔͍ͪͫͯͪͫͦΣ ͦͻ͚ͪ͊ͤͦ ͦͪͯ͗͊͟Ό΅͔͚ ͔ͫͪ͒· ͙ ͭΦͨΦ 

͙̏ͭ ͍͙ͯͫͦ͡Ύ ͤ͊ͻͦ͒Ύͭ ͔͙͔ͦͭͪ͊͗ͤ ͍ ͍͍ͨͪ͊ͦ·ͻ ͤͦͪͣ͊ͻ ͺͯͤ͟- ͼ͙͙͍͙ͦͤͪͦ͊ͤΎ ͔͙ͨͪ͒ͨͪΎ͙ͭΎΦ ˽͍ͪͦͦ͒Ύ 

͍ͫͦΌ ͙͙ͨͦͭͯ͟͡ ͍ ͦ͋͊͡- ͙ͫͭ Ή͙͙ͦͤͦͣ͟͟Σ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͔ ͎ͦͪ͊ͤ· ͫ ͨͦͣͦ΅ΈΌ ͊ͦͤͦ͘͟- ͔͒͊ͭ͡Έͤ·ͻ ͙ 

͙͍ͤͦͪͣ͊ͭͤ·ͻ ͍͊ͭͦ͟Σ ͙ͤͫͭͪͯ͟ͼ͙͚Σ ͔͙͚ͨͦͦ͗ͤ͡ ͨͪΎͣͦ ͍͙͡ΎΌͭ ͤ͊ ͔͎ͦ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈΦ ͙̏ͭ ͎ͦͪ͊ͤ· 

͔͔ͦ͋ͫͨ;͙͍͊- Όͭ ͙͙͔ͨͪͤͯ͒ͭ͡Έ͔ͤͦ ͫͦ͋͡Ό͔͙͔͒ͤ ͍͊ͦͤͦ͘͟ ͍ ͔͔ͨͪ͒͊͡ͻ ͍͔͚ͫͦ ͔͔ͦͣͨͭͤ͟ͼ͙͙Σ ͊ ͔ͭ͊͗͟ ͍͍ͦ͒Ύͭ 

͍͔ͫͦ͋ͫͭͤͤ·͔ ͔͍͙ͭͪ͋ͦ͊ͤΎΦ ˴ͪͦ- ͔ͣ ͎ͭͦͦΣ ͎͍ͦͫͯ͒͊ͪͫͭͦ ͔͎͙͔ͪͯͪͯͭ͡ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈ ͔͙ͨͪ͒ͨͪΎ͙ͭΎΣ 

ͯͫͭ͊ͤ ͍͙͍͊͊͡Ύ ͪ͊ͤͦͦ͋ͪ͊ͤ͘͘·͔ ͺͦͪͣ· ͎͍ͤ͊ͦͦ͡·ͻ ͡Έ͎ͦͭΣ ͫͯ͋- ͙͙͚ͫ͒Σ Ό͙͙ͪ͒;͔͎ͫͦͦ͟ ͦͤͭͪͦ͟͡Ύ ͤ͊ 

͔͔͎͙͔ͤͪͯͪͯͣͦͣ͡ ͪ·͔ͤ͟Σ ͍͙ͫͭ͊͟ ͨͪͦͼ͔ͤͭ͊ ͙ ͭΦͨ             



˹ˢ̂̉˹̍˯ ˬ ̂˾˹ˢ˶ ζCOGNITIO RERUMη                    ISSN (p) 2412-9489 / ISSN (e) 2542-1026                    Ѕ5 / 2023 

 

 

147 

˸͔͊ͪͦͫͪ͒͊͟ ͺ͙ͪͣ·Φ ˿ͦͫͭͦΎ͙͔ͤ ͎͍ͦͫͯ͒͊ͪͫͭ͊ ͊͟͟ ͙ͤ͊͒ͫͫ- ͔ͭͣ· ͦ͊͘͟·͍͔͊ͭ ͍͔͔ͦͫͤͤͦ͟ ͍͙͡Ύ͙͔ͤ ͤ͊ 

͔͒Ύ͔ͭ͡ΈͤͦͫͭΈ ͔ͨͪ͒- ͙ͨͪΎ͙ͭΎΦ ̏ͭͦ ͫͦͫͭͦΎ͙͔ͤ ͍͔ͦ͋ͯͫͦͤͦ͡͡ ͺ͙͊ͭͦͪ͊ͣ͟ ͍͔ͦͫͤͤͦ͟- ͎ͦ ͍͔͚͍͙ͦ͒ͫͭ͘Ύ 

όͺ͙͊ͭͦͪ͊ͣ͟ ͔ͣ͊ͪͦͫͪ͒͟·ύΥ Ή͙ͦͤͦͣ͟;͔͙͙ͫͣ͟Σ ͤ͊ͯ;ͤͦ-͔ͭͻ͙ͤ;͔͙͙ͫͣ͟Σ ͫͦͼ͙͊͡Έͤ·͙ͣΣ ͔͎͒ͣͦͪ͊ͺ͙;͔͙͙ͫͣ͟Σ 

͙͙ͨͦͭ͡;͔͙͙ͫͣ͟Σ ͙ͨͪͪͦ͒ͤͦ-͙͙ͣ͊ͭ͟͡;͔͙͙ͫͣ͟Σ Ή͎͙ͦͦ͟͡;͔͙͙ͫͣ͟Φ ˤ͔ͫΈ ͙ͻ ͔ͫͨͭͪ͟ ͍·͔ͫͭͯͨ͊ͭ ͍͔͚ͫͦͦ͋ͪ͊ͤͦ͘ 

͙͔͚ͫͫͭͣͦ ͎ͦͪ͊- ͙ͤ;͔͙͚ͤ ͒͡Ύ ͍͔ͫͻ ͯ;͙͍͊ͫͭͤͦ͟ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͦͭͤͦ΄͔͙͚ͤΣ ͙ ͔ͤͫͣͦͭͪΎ ͤ͊ ͭͦ ;ͭͦ ͙ͦͤ 

ͤ͊͘·͍͊ΌͭͫΎ ͍͔ͦͫͤͤ͟·͙ͣΣ ͔͔ͫͭͨͤΈ ͙ͻ ͍͙͡Ύ͙ͤΎ ͤ͊ ͔ͦͭ͒͡ΈͤͯΌ ͺ͙ͪͣͯ ͔ͤ ͔͔͔ͣͤ ͫͯ΅͔͍͔ͫͭͤͤ͊Σ ;͔ͣ 

͍͔͚͍͙͔ͦ͒ͫͭ͘ ͺ͍͊ͭͦͪͦ͟ ͙͔ͣͪͦͫͪ͒͟·Φ 

͙̏ͦͤͦͣ͟;͔͙͔ͫ͟ ͺ͊ͭͦͪ͟· ͔͔ͦͨͪ͒͡ΎΌͭͫΎ ͫͦͫͭͦΎ͙͔ͤͣ Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͙͔ͫͫͭͣ· ͫͭͪ͊ͤ·Φ ˻ͭ ͔͔ͤ 

͍͙͙͊ͫͭ͘ ͫͨͦͫͦ͋- ͤ ͦͫͭΈ ͔͙͔͔͚ͨͦͭͪ͋ͭ͡ ͺ͙͍ͦͪͣͪͦ͊ͭΈ ͫͨͪͦͫ ό͔͔ͨ͊ͭ͗ͫͨͦͫͦ͋ͤ͡·͔ ͔͙ͨͦͭͪ͋ͤͦͫͭύΣ ͔ͨͦͭͤͼ͙͊͡ 

͔͙ͨͪ͒ͨͪΎ͙ͭΎ ͙͍͔ͨͪ͊ͭ͟͡Έ ͒ͦͨͦ͡- ͙͔ͤͭ͡Έͤ·͚ ͙͊ͨͭ͊͟͡Φ ͔́ͣ ͫ͊ͣ·ͣ Ή͙ͦͤͦͣ͟;͔͔ͫͦ͟ ͫͦͫͭͦΎ͙͔ͤ 

͎͍ͦͫͯ͒͊ͪͫͭ͊ ͍͙͡Ύ͔ͭ ͤ͊ ͎͙͔ͣͤͦ ͔͊ͫͨͭ͟· ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͔ͨͪ͒- ͙ͨͪΎ͙ͭΎΣ ͍ ͭͦͣ ;͙͔ͫ͡ ͤ͊ ͍͔ͯͪͦͤΈ 

Ή͙ͦͤͦͣ͟;͔͚ͫͦ͟ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͙ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͍͙͙ͪ͊ͭ͘Ύ ͔͙ͨͪ͒ͨͪΎ͙ͭΎΦ ͙̏ͦͤͦͣ͟;͔- ͔ͫͦ͟ ͫͦͫͭͦΎ͙͔ͤ 

ͫͭͪ͊ͤ· ͻ͔͙͊ͪ͊ͭͪͯ͘͟Όͭ ͎͙͔ͣͤͦ ͔͙ͨͦ͊͊ͭ͘͟͡Σ ͙͔ͤ͊ͨͪͣͪ ͔ͭͣͨ Ή͙ͦͤͦͣ͟;͔͎ͫͦͦ͟ ͪͦͫͭ͊Σ ͔ͨ͊ͭ͗ͤ͡·͚ ͋͊͊ͤͫ͡Σ 

͍͔ͯͪͦͤΈ ͊ͤ͘Ύ͙ͭͦͫͭΣ ͫͦͫͭͦΎ͙͔ͤ ͺ͙͍͚ͤ͊ͤͫͦͦ ͙͔ͫͫͭͣ· ͫͭͪ͊ͤ·Σ ͔ͨͦͯͨ͊ͭ͟͡Έͤ͊Ύ ͫͨͦͫͦ͋ͤͦͫͭΈ ͔͔͙ͤ͊ͫͤ͡ΎΣ 

͍͔ͯͪͦͤΈ ͙ͤͺ͡Ύͼ͙͙Φ ˾͙͊ͫͫͣͦͭͪͣ ͔ͤͦͭͦͪ͟·͔ ͙͘ ͙ͤͻΦ͙̏ͦͤͦͣ͟;͔͙͚ͫ͟ ͪͦͫͭ Ύ͍͡Ύ͔ͭͫΎ ͚ͦ͒ͤͦ ͙͘ ͎͍͊ͤ͡·ͻ 

ͼ͔͔͚͡ ͍͙͔ͨͪ͊ͭ͡Έ͍ͫͭ͊Φ ˻ͤ ͔͎͔ͨͪ͒ͨͦ͊͊ͭ͡ ͪͦͫͭ ͤ͊ͼ͙ͦͤ͊͡Έ͎ͤͦͦ ͨͪͦ͒ͯ͟- ͭ͊ ͤ͊ ͒ͯ΄ͯ ͔͔͙ͤ͊ͫͤ͡ΎΣ ͊ 

͔͍͔ͫ͒ͦ͊ͭ͡͡ΈͤͦΣ ͍ ͙͔͔͒͊͡Σ ͙͔͒ͦͫͭ͗- ͙͔ͤ ͔͔͋ͦ͡ ͍·͎ͫͦͦͦ͟ ͍ͯͪͦͤΎ ͙͙͗ͤ͘ ͒͡Ύ ͍͔ͫͻΦ ˽͙ͪ ͎ͨͪͦͤͦ͊͘ͻ 

Ή͙ͦͤͦͣ͟;͔͎ͫͦͦ͟ ͪͦͫͭ͊ ͔͙ͨͪ͒ͨͪΎ͙͔ͭ ͪ͊ͫ΄͙ͪΎ͔ͭ ͙͍͍ͨͪͦͦ͒ͫͭͦ͘Σ ͤ͊ͪ͊΅͙͍͔͊ͭ ͙͍͍͔ͨͪͦͦ͒ͫͭͤͤ͘·͔ 

ͣͦ΅͙ͤͦͫͭΣ ͙͔ͤ͊ͤͣ͊ͭ ͋ͦ͡Έ΄͔ ͪ͊͋ͦ;͙ͻΦ ˽͙ͪ ͎ͨͪͦͤͦ͊͘ͻ Ή͙ͦͤͦͣ͟;͔͎ͫͦͦ͟ ͫͨ͊͒͊ ͔͙ͨͪ͒ͨͪΎ͙͔ͭ ͔ͯͣͤΈ΄͔͊ͭ 

͊ͨ͊ͫ͘· ͎͍͚ͦͭͦͦ ͨͪͦ͒ͯ͟ͼ͙͙Σ ͫͦͪ͊͟΅͔͊ͭ ͙ͨͪͦ͘- ͍ ͍ͦ͒ͫͭͦ ό͎͙ͯͫͯ͡ύ ͙ ;͙͔ͫͤͤͦͫͭ͡Έ ͪ͊͋ͦͭ͊Ό΅͙ͻΦ ˽ ͔͊ͭ͗ͤ͡·͚ 

͋͊͊ͤͫ͡ - Ήͭͦ ͙͙ͫͭ͊ͭͫͭ;͔͙͚ͫ͟ ͔͒ͦͯͣͤͭ͟Σ ͦͭ- ͪ͊͗͊Ό΅͙͚ ͋͊͊ͤͫ͡ ͍͔ͤ΄͔ͤΉ͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͔ͦͨͪ͊ͼ͙͚ ͫͭͪ͊ͤ· 

͊͘ ͔͔͔ͦͨͪ͒ͤͤ͡·͚ ͔͙ͨͪͦ͒Φ ˹͔͍͍͔͙͔ͪ͊ͤͦͫ ͔͎ͨ͊ͭ͗ͤͦͦ͡ ͋͊͊ͤ͡- ͫ͊ ͫͭͪ͊ͤ· ͍·͘·͍͔͊ͭ ͪΎ͒ ͔͍͙͚ͨͦͫ͒ͫͭ͡ ͒͡Ύ 

͔͔ Ή͙͙ͦͤͦͣ͟͟Φ ́͊͟Σ ͙ͫͭ͊͋͡Έͤͦ ͙͔ͨͦͦ͗ͭ͡͡Έ͔ͤͦ ͫ͊͡Έ͒ͦ ͋͊͊ͤͫ͊͡ ͨͦ ͔ͭͯ͟΅͙ͣ ͔ͦͨ- ͪ͊ͼ͙Ύͣ ͔ͯͪͨ͟͡Ύ͔ͭ 

͙ͨͦ͘ͼ͙͙ ͤ͊ͼ͙ͦͤ͊͡Έ͚ͤͦ ͍͊͡Όͭ· ͙ ͦ͒ͤͦ- ͍͔͔ͪͣͤͤͦ ͍ͨͦͦ͘͡Ύ͔ͭ ͙͔ͣͭΈ ͨͪͦ;ͤͯΌ ͺ͙͍ͤ͊ͤͫͦͯΌ ͋͊ͯ͘ ͒͡Ύ 

͍·͍ͦ͊͘ ͙͊ͨͭ͊͊͟͡ ͙͘ ͫͭͪ͊ͤ·Φ ˿͙ͭ͊͋͡Έͤͦ ͙ͦͭͪͼ͔͊ͭ͡Έ͔ͤͦ ͫ͊͡Έ- ͒ͦ ͋͊͊ͤͫ͊͡ ͨͦ ͔ͭͯ͟΅͙ͣ ͔ͦͨͪ͊ͼ͙Ύͣ 

ͦͫ͊͋͡͡Ύ͔ͭ ͙ͨͦ͘ͼ͙͙ ͤ͊ͼ͙ͦ- ͤ͊͡Έ͚ͤͦ ͍͊͡Όͭ· ͙ ͙͍͔ͨͦ͒ͭ͊͊ͭ͟͡ ͫͭͪ͊ͤͯ ͟ ͍͔ͫ ͋ͦ͡Έ΄͔ͣͯ ͙͍͔ͨͪ͡;͔͙ͤΌ 

͙͎ͤͦͫͭͪ͊ͤͤͦͦ ͙͊ͨͭ͊͊͟͡Φ 

 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

мΦζ͍͔͙͔̂ͨͪ͊ͤ͡ ͣ͊͡·ͣ ͙͔͋ͤͫͦͣ͘η ̆͊ͪͦ͒͊͡ ˾͔͍͔ͪͭ͊͟ τнллл ͎Φ 
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͍͔͔͙ͪͣͤΦ ˹ͦ ͦͤ͊ ͍͙͍͔ͯͫͭ͊ͤ͊͊ͭ͡ ͨͪͦͼ͔͒ͯͪͯΣ ͚ͦͭͦͪͦ͟ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͔͍ͫ͒ͦ͊ͭ͡Έ ͒͡Ύ ͍͔͔͙ͤͫͤΎ Ή͙ͭͻ 

͙͔͔͙͚ͣͤͤ͘Φ ̏ͭͦ ͔ͭ͊͗͟ ͤ͊͊͒͟͡·͍͔͊ͭ ͎͙ͦͪ͊ͤ;͔͙ͤΎ ͤ͊ ͔͔ͫͭͨͤΈ ͙͔͔͙ͣͤͤ͘ΎΣ ͔ͦͭͦͪͦ͟ ͔ͣͦ͗ͭ ͋·ͭΈ ͔ͫ͒͊ͤͦ͡Φ 

˴͙ͦͤͫͭͭͯͼ͙Ύ Ύ͍͡Ύ͔ͭͫΎ ͍ͦͫͤͦͤ·ͣ ͊ͦͤͦͣ͘͟ ͤ͊ͼ͙͙Σ ͔͔ͦͨͪ͒͡ΎΌ΅͙ͣ ͨͦͤͦͣͦ͡;͙Ύ ͙ ͎͙ͦͪ͊ͤ;͔͙ͤΎ 

͍͙͔ͨͪ͊ͭ͡Έ͍ͫͭ͊Σ ͊ ͔ͭ͊͗͟ ͍ͨͪ͊͊ ͙ ͦ͋Ύ͙͊ͤͤͦͫͭ͘ ͎ͪ͊͗͒͊ͤΦ ̏ͭͦ ͍͊͗ͤ·͚ ͔͒ͦͯͣͤͭ͟Σ ͦͭͦͪ͟·͚ ͍͙͍͔ͯͫͭ͊ͤ͊͊ͭ͡ 

͍ͦͫͤͦͯ ͒͡Ύ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͚ͫͭͪ͊ͤͦ ͙ ͙ͫͯ͗ͭ͡ ͊͘΅͙͚ͭͦ ͦͭ ͙͙͙ͭͪ͊ͤ ͙ ͔͔͙ͦͯͨͦͭͪ͋ͤ͘͡͡Ύ ͍͊ͫͭ͡ΈΌΦ 

ˤ ͔͒͊ͦͣ͟͡ ͨͪͦ΄ͦͣ͡ ͙ͦͤͫͭͭͯ͟ͼ͙ͦͤͤ·͔ ͙͔͔͙ͣͤͤ͘Ύ ͋·͙͡ ͍͊͗ͤ·Σ ͨͦͭͦͣͯ ;ͭͦ ͙ͦͤ ͍͙͙ͯͫͭ͊ͤͦ͡ 

͙ͨͪͤͼ͙ͨ· ͎ͤ͊ͪͦ͒ͤͦͦ ͍͔͔͙͔ͫͯͪͤͭͭ͊Σ ͍͔ͪͻ͍͔͍ͦͤͫͭ͊ ͊ͦͤ͊͘͟ ͙ ͎͙ͦͪ͊ͤ;͔͎ͤͤͦͦ ͍͙͔ͨͪ͊ͭ͡Έ͍ͫͭ͊Φ ˻͙ͤ ͔ͭ͊͗͟ 

͍͙͙ͯͫͭ͊ͤͦ͡ ͙ͨͪͤͼ͙ͨΣ ͎ͫͦ͊ͫͤͦ͡ ͦͭͦͪͦͣͯ͟ ͙͙ͨͦͭ͡;͔ͫ͊͟Ύ ͍͊ͫͭ͡Έ ͒ͦ͗ͤ͊͡ ͋·ͭΈ ͔͔ͪ͊͒ͤ͊͘͡ ͔ͣ͗͒ͯ 

͙ͪ͊͘͡;ͤ·͙ͣ ͎͙ͪͯͨͨ͊ͣ ͍ ͦ͋΅͔͍͔ͫͭ ͙ ;ͭͦ ͡Ό͙͒ ͒ͦ͗ͤ͡· ͙͔ͣͭΈ ͍ͨͪ͊ͦ ͎ͦͦͫ͊͡ ͍ ͭͦͣΣ ͊͟͟ ͙͙ͣ ͍ͯͨͪ͊͡ΎΌͭΦ 

ˤ͊͗ͤͦͫͭΈ ˴͙ͦͤͫͭͭͯͼ͙͙ ͋·͊͡ ͔΅͔ ͋ͦ͡Έ΄͔ ͨͦ͒;͔ͪͤͯͭ͊͟ ͍ Ήͨͦͻͯ ˤ͔͙ͦͪͦ͗͒ͤ͘ΎΣ ͎ͦ͒͊͟ ͍͙ͦͪͦ͒ͫ͘͡Ύ ͙͔͔ͤͭͪͫ 

͟ ͙͊ͫͫ͟͡;͔͚ͫͦ͟ ͎͔ͪ;͔͚ͫͦ͟ ͙ ͙͚ͪͣͫͦ͟ ͣ·͙ͫ͡Φ ˥͙͙ͯͣ͊ͤͫͭ;͔͔ͫͦ͟ ͍͙͔͙͔͒͗ͤΣ ͨͦ͒;͔͙͍͍ͪ͊͟΄͔͔ ͍͊͗ͤͦͫͭΈ 

͙͡;͚ͤͦ ͍ͫͦ͋ͦ͒· ͙ ͪ͊ͯͣ͊͘Σ ͦ͊͊ͦ͘͟͡ ͎͔ͯ͋ͦͦ͟͡ ͍͙͡Ύ͙͔ͤ ͤ͊ ͍͙͙͔ͪ͊ͭ͘ ͙ͦͤͫͭͭͯ͟ͼ͙͙ͦͤ͊ͣ͊͘͡Φ 

˴͙ͦͤͫͭͭͯͼ͙Ύ ͫͭͪ͊ͤ· ͔͙ͫͦ͒ͪ͗ͭ ͤ͊͋ͦͪ ͍͙ͨͪ͊͡ ͙ ͼ͔͔͚ͤͤͦͫͭΣ ͦͭͦͪ͟·͙ͣ ͍͍ͪͯͦͦ͒ͫͭͯ͟ΌͭͫΎ ͍ 

͔͚͍͙͒ͫͭΎͻ ͔ͭΣ ͭͦ͟ ͍ͯͨͪ͊͡Ύ͔ͭΣ ͙ ͔ͭΣ ͔ͣ͟ ͍ͯͨͪ͊͡ΎΌͭΦ ˤ ͔ͤͣ ͦ͋ΆΎͫͤΎ͔ͭͫΎΣ ͊͟͟ ͒ͦ͗ͤͦ͡ ͋·ͭΈ ͎͙͍ͦͪ͊ͤͦ͊ͤͦ͘ 

͍͙͔ͨͪ͊ͭ͡Έ͍ͫͭͦ ͙ ͊͟͟ ͦͤͦ ͒ͦ͗ͤͦ͡ ͪ͊͋ͦͭ͊ͭΈΣ ͊ ͔ͭ͊͗͟ ͔͔ͪ͊ͫͨͪ͒͡ΎΌͭͫΎ ͙ͪͦ͡ ͙ ͦ͋Ύ͙͊ͤͤͦͫͭ͘ 

͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͻ ͯ;͔͔͙͚ͪ͗͒ͤΦ 

ˢ͙͔͔͍ͪͫͭͦͭͫ͊͟͡Ύ ͙͊ͫͫ͟͡ͺ͙͊͟ͼ͙Ύ ζͺͦͪͣ ͍͔͙ͨͪ͊ͤ͡Ύη ͊͒ͯͣ͘·͍͊͊ͫ͡Έ ͊͟͟ ͙͊ͫͫ͟͡ͺ͙͊͟ͼ͙Ύ 

͙ͦͤͫͭͭͯ͟ͼ͙͚Σ ͊͟͟ ͻͦͪͦ΄͙ͻΣ ͭ͊͟ ͙ ͨͦ͡ͻ͙ͻΦ ˽͙ͪ ͻͦͪͦ΄͙ͻ ͙ͦͤͫͭͭͯ͟ͼ͙Ύͻ τ ͣͦͤ͊ͪͻ͙͙Σ ͙͙͙͊ͪͫͭͦͪ͊ͭ͟ ͙ 

͔ͫͣ΄͊ͤͤͦͣ ͙͔ͭͨΣ ͟ ͦͭͦͪͦͣͯ͟ ˢ͙͔ͪͫͭͦͭ͡Έ ͙͔ͨͪͣͤΎ͡ ͭͦͭ ͔͗ ͔͙ͭͪͣͤ ζǇƻƭƛǘŜƛŀηΣ τ ͦ ͒ͤͦ ͙͡ͼͦΣ ͔ͤͫͦ͟͡Έͦ͟ 

͙͙͍͙͍ͤ͒͒ͯͯͣͦ ͙͙͡ ͎͙͔ͣͤͦ ͍ͨͪ͊Ύͭ ͍ ͙͔͔ͤͭͪͫ͊ͻ ͍͔͎ͫͦ ͙ͨͦͫ͊͡Φ ˽͙ͪ ͨͦ͡ͻ͙ͻ ͙ͦͤͫͭͭͯ͟ͼ͙Ύͻ τ ͙͙͙ͭͪ͊ͤΣ 

͙͎ͦ͊ͪ͡ͻ͙͙ ͙ ͔͙͙͒ͣͦͪ͊ͭ͟ τ ͙ͭͪ͊ͤΣ ͎͋ͦ͊ͭ·͔ ͙͎ͦ͊ͪ͡ͻ͙ ͙͙͡ ͔͋͒ͤ·͔ ͔͒ͣͦͫ· ͙͙͡ ͤ͊ͪͦ͒ ͍ͨͪ͊Ύͭ 

͙ͫ͟͡Ό;͙͔ͭ͡Έͤͦ ͍ ͍͙ͫͦͻ ͍͔ͫͦ͋ͫͭͤͤ·ͻ ͙͔͔ͤͭͪͫ͊ͻΦ ˢ͙͔ͪͫͭͦͭ͡Έ ͫ;͙ͭ͊͡ ͔ͫͣ΄͊ͤͤͯΌ ͙ͦͤͫͭͭͯ͟ͼ͙Ό ͯ͡;΄͙ͣ 

͔͙͔ͪ͊ͫͨͦͦ͗ͤͣ͡ ͔͚͒ͦ͗ͤͦͫͭ͡ ͍ ͙͔ͨͦͫ͡Φ ́͊͊͟Ύ ͙͙ͨͦͭ͡Ύ ͔͋ͯ͒ͭ ͔ͫͦ͒ͪ͗͊ͭΈ ͣͦͤ͊ͪͻ͙;͔͙͔ͫ͟Σ 

͙͙͊ͪͫͭͦͪ͊ͭ͟;͔͙͔ͫ͟ ͙ ͔͙͒ͣͦͪ͊ͭ͟;͔͙͔ͫ͟ Ή͔͔ͣͤͭ͡·Φ  

͔͔͙͍͔̅͒ͪ͊ͭͤͦ ͎͍ͦͫͯ͒͊ͪͫͭͦ τ Ήͭͦ ͎͍ͦͫͯ͒͊ͪͫͭͦΣ ͍ ͦͭͦͪͦͣ͟ ͫͭͪ͊ͤ͊ ͔͔ͪ͊͒ͤ͊͘͡ ͤ͊ ͔͔͋ͦ͡ ͔͙͔ͣ͟͡ 

͔͎͙ͪͦͤ·Σ ͊ ͍͙͔ͨͪ͊ͭ͡Έ͍ͫͭͦ ͺͯͤ͟ͼ͙͙͔ͦͤͪͯͭ ͤ͊ ͍͒ͯͻ ͍ͯͪͦͤΎͻΦ ˽͙ͫΈ͔ͣͤͤ͊Ύ ˴͙ͦͤͫͭͭͯͼ͙ΎΣ ͍͔ͪͻ͍͔͍ͦͤͫͭͦ 

˴͙ͦͤͫͭͭͯͼ͙͙Σ ͔͔͙͔ͪ͊͒ͤ͘͡ ͍͔͚͊ͫͭ͡ ͔ͣ͗͒ͯ ˿ͦΌͦͣ͘ ͙ ΄͙ͭ͊ͭ͊ͣΣ ͍͒ͯͻͨ͊͊ͭͤ͡·͚ ͔͊ͦͤͦ͒͊ͭ͘͟͡Έͤ·͚ ͎ͦͪ͊ͤΣ 

͔͍͙͙ͤ͊ͫͣ͊͘Ύ ͔ͫͯ͒͋ͤ͊Ύ ͙͔ͫͫͭͣ͊ ͙ ͭΦ ͒Φ τ ͔͙ͦͫͦ͋ͤͤͦͫͭ ͺ͔͔͒ͪ͊ͼ͙͙Φ ˨͙ͦͭͪͤ͊͟ ͍͚͋͊ͦͦ͘ ͫͭͪͯͭͯͪ͟· τ Ήͭͦ 

͔ͫͯ͒͋ͤ͊Ύ ͤͦͪͣ͊Σ ͎ͫͦ͊ͫͤͦ͡ ͚ͦͭͦͪͦ͟ ˴͙ͦͤͫͭͭͯͼ͙Ύ ͙͔͔ͣͭ ͔͔͔ͦͨͪ͒ͤͤ͡·͔ ͍ͦͫͤͦͤ·͔ ;͔ͪͭ·Σ ͦͭͦͪ͟·͔ ͔ͤ 

͎ͣͦͯͭ ͋·ͭΈ ͙͔͔ͣͤͤ͘· ͙͙͡ ͙ͯͤ;͔ͭͦ͗ͤ· ͔ͨͯͭͣ ͍͔͔͙ͤͫͤΎ ͍ͨͦͨͪ͊ͦ͟ ͔ͨ͊ͪ͊ͣͤͭͦͣ͡Φ 

˴͙ͦͤͫͭͭͯͼ͙Ύ ͔ͣͦ͗ͭ ͯ;͔͙ͪ͒ͭΈ ͙ͪ͊͘͡;ͤ·͔ ͔͍͙͙ͤ͊ͫͣ͘·͔ ͎ͦͪ͊ͤ· ͙ ͔͙ͤ͊͒͊͡͡ ͙ͻ ͨͦͤͦͣͦ͡;͙Ύ͙ͣ ͨͦ 

͔ͦ͋ͫͨ ͔;͔͙ͤΌ ͙ͦͤͫͭͭͯ͟ͼ͙ͦͤͤ·ͻ ͔͙͚ͨͦͦ͗ͤ͡Φ ˴͙ͦͤͫͭͭͯͼ͙Ύ ͔͙ͫͦ͒ͪ͗ͭ ͨͦ͒ͪͦ͋ͤ·͔ ͔͙ͨͦͦ͗ͤ͡Ύ ͒͡Ύ 

͔ͪ΄͔͙ͤΎ ͔ͭͻ ͔ͨͪͦ͋ͣ͡Σ ͦͭͦͪ͟·͔ ͔͍ͨͪ͒ͫͭ͊͡ΎΌͭ ͎ͯͪͦͯ͘ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ͙ ͔͙͍͒ͤͫͭͯ ͫͭͪ͊ͤ· όΉͭͦ ͔͋ͯ͒ͭ 

ͨͦ͒ͪͦ͋ͤͦ ͦ͋ͫͯ͗͒͊ͭΈͫΎ ͍ ͔ͫ͒ͯ͡Ό΅͙ͻ ͎͍͊͊͡ͻύΦ ͙̏ͭͣ ͯ;͔͔͙ͪ͗͒ͤΎͣ ͎ͣͦͯͭ ͋·ͭΈ ͔͍͔ͨͪ͒ͦͫͭ͊ͤ͡· ͎͙͙͊ͪ͊ͤͭ 

͔ͨͪ͋·͍͙͊ͤΎ ͍ ͙͒ͦ͗ͤͦͫͭ͡Σ ͺ͙͙͍ͫͪͦ͊ͤͤ͟·͔ ͍͙ͯͫͦ͡Ύ ͫͯ͗͋͡· ͙ ͭΦ ͒ΦΣ ;ͭͦ͋· ͎͙͍͊ͪ͊ͤͭͪͦ͊ͭΈΣ ;ͭͦ ͙ͦͤ ͔ͤ 

͍͔͔ͨͦ͒ͪ͗ͤ· ͙ͨͪͻͦͭΎͣ ͙ͤ ͔͊ͦͤͦ͒͊ͭ͘͟͡Έ͚ͤͦΣ ͙ͤ ͙͙͔ͫͨͦͤͭ͡͡Έ͚ͤͦ ͍͙͊ͫͭ͡Φ 

˴͙ͦͤͫͭͭͯͼ͙ͦͤͤ·͚ ͚ͫͭͪͦ - ͫ ͙͔ͫͭͣ͊ ͫͦͼ͙͊͡Έͤ·ͻΣ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͙ ͙͙ͨͦͭͦ͟͡-͍͍ͨͪ͊ͦ·ͻ ͦͭͤͦ΄͔͙͚ͤ, 

͍͙͍͔ͯͫͭ͊ͤ͊͊ͣ͡·ͻ ͙ ͦͻͪ͊ͤΎ͔ͣ·ͻ ͙ͦͤͫͭͭͯ͟ͼ͙͔͚ ͙ ͎͙͙͒ͪͯͣ ͙ͦͤͫͭͭͯ͟ͼ͙ͦͤͤͦ-͍͍ͨͪ͊ͦ·͙ͣ ͙͊ͭ͊ͣ͟ 

͎͍ͦͫͯ͒͊ͪͫͭ͊Φ 
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˻͍͚ͫͤͦͤͦ ͚ͤͦͪͣͦ ͍ͨͪ͊͊Σ ͍ ͚ͦͭͦͪͦ͟ ͔͔͊ͪͨͤ͘͟͡ ˴͙ͦͤͫͭͭͯͼ͙ͦͤͤ·͚ ͚ͫͭͪͦ ͎͍ͦͫͯ͒͊ͪͫͭ͊ Ύ͍͡Ύ͔ͭͫΎ 

˴͙ͦͤͫͭͭͯͼ͙ΎΦ 

˴͙ͦͤͫͭͭͯͼ͙ͦͤͤ·͚ ͚ͫͭͪͦ ͔ͤ ͔͔ͫ͒ͯͭ͡ ͔͍ͦͭͦ͗͒ͫͭ͡ΎͭΈ ͫ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͣ ͔ͫͭͪͦͣΦ ˤ ͙ͦͭ͡;͙͔ ͦͭ 

͔͔͎ͨͦͫ͒ͤͦ͡Σ ͦͤ ͍͔͎ͫ͒͊ ͔͎͔ͨͪ͒ͨͦ͊͊ͭ͡ ͙ͤ͊͡;͙͔ ͍ ͎͍͔ͦͫͯ͒͊ͪͫͭ ͙ͦͤͫͭͭͯ͟ͼ͙͙Φ 

˾͔΄͔͙͔ͤ ͍ͫͨͦͪͦΣ ͍ͫΎ͊ͤͤ͘·ͻ ͫ ͙ͦͤͫͭͭͯ͟ͼ͙ͦͤͤ·ͣ ͔ͫͭͪͦͣ ͎͍ͦͫͯ͒͊ͪͫͭ͊Σ ͊͟͟ ͍͙ͨͪ͊ͦ͡Σ ͙ͦͭͤͦͫͭͫΎ ͟ 

͙ͫ͟͡Ό;͙͔ͭ͡Έ͚ͤͦ ͔͔ͦͣͨͭͤ͟ͼ͙͙ ͔ͫͨͼ͙͊͡Έͤ·ͻ ͎͍ͦͪ͊ͤͦ ͙ͦͤͫͭͭͯ͟ͼ͙͎ͦͤͤͦͦ ͦͤͭͪͦ͟͡Ύ ό͙͔ͤ͊ͨͪͣͪΣ 

͙ͦͤͫͭͭͯ͟ͼ͙ͦͤͤ·ͻ ͍ͫͯ͒ͦύΣ ͦ͒ͤ͊ͦ͟ ͍ ͪΎ͔͒ ͫͯ͡;͔͍͊ ͍ͨͪ͊ͦͣ ͍͙ͭͦͦ͊ͤ͟͡Ύ ͙ͦͤͫͭͭͯ͟ͼ͙͙ ͔ͤ͊͒͡Ύ͔ͭͫΎ 

͔͔͍͔ͤͨͦͫͪ͒ͫͭͤͤͦ ͔͊ͦͤͦ͒͊ͭ͘͟͡Έͤ·͚ ͎ͦͪ͊ͤΦ 

˹͔ͦ͋ͻ͙ͦ͒ͣ·͙ͣ ͙͙ͨͪͤ͊͊ͣ͘͟ ͙ͦͤͫͭͭͯ͟ͼ͙͎ͦͤͤͦͦ ͫͭͪͦΎ Ύ͍͡ΎΌͭͫΎΥ 

ω ͤ ͊ͪͦ͒ͤ·͚ ͍͔͔͙͔ͫͯͪͤͭͭ τ ͙ ͫ͟͡Ό;͙͔ͭ͡Έ͔ͤͦ ͍ͨͪ͊ͦ ͤ͊ͪͦ͒͊ ͊͟͟ ͍͎ͦͫͤͦͤͦͦ ͙͔ͤͦͫͭ͡Ύ ͍͙͊ͫͭ͡Τ 

ω ͪ ͔͔͙͔͊͒ͤ͘͡ ͍͙͊ͫͭ͡ ͤ͊ ͔͊ͦͤͦ͒͊ͭ͘͟͡ΈͤͯΌΣ ͙͙͔ͫͨͦͤͭ͡͡ΈͤͯΌΣ ͔ͫͯ͒͋ͤͯΌ ͍͔͍͙ͭΤ 

ω ͤ ͔ͪͯ΄͙ͣͦͫͭΈ ͙ ͔ͤͦͭ;͔ͯ͗͒͊ͣͦͫͭΈ ͦ͋΅͔͙ͨͪͤ͊ͤͤ͘·ͻ ͍ͨͪ͊ ͙ ͍ͫͦ͋ͦ͒ ;͔͍͔ͦ͊͟͡ τ ͨ ͍ͪ͊͊ ͙ ͍ͫͦ͋ͦ͒· 

;͔͍͔ͦ͊͟͡ ͔ͫͭΈ ͍͚ͦͫͤͦͤͦ ͔͔ͨͪ͒ͣͭ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͙ ͊͘΅͙ͭ· ͙ͦͤͫͭͭͯ͟ͼ͙͎ͦͤͤͦͦ ͫͭͪͦΎΦ 

˴͙ͦͤͫͭͭͯͼ͙ͦͤͤ·͚ ͚ͫͭͪͦΦ ˴͔͊͗͒ͦ ͎͍ͦͫͯ͒͊ͪͫͭͦ ͻ͔͙͔͊ͪ͊ͭͪͯͭͫ͘͟Ύ ͔͔͔ͦͨͪ͒ͤͤ͡·͙ͣ ;͔͙ͪͭ͊ͣΣ ͍ 

ͦͭͦͪ͟·ͻ ͍·͔ͪ͊͗͊ͭͫΎ ͔͎ͦ ͔ͫͨͼ͙ͺ͙͊͟Φ ˻ͤͦ ͔ͣͦ͗ͭ ͋·ͭΈ ͔͙͒ͣͦͪ͊ͭ͟;͔͙ͫͣ͟ ͙͙͡ ͙ͭͦͭ͊ͭ͊ͪͤ͡·ͣΣ 

͔͙͚ͪͫͨͯ͋ͦ͟͡ ͙͙͡ ͣͦͤ͊ͪͻ͙͔͚ ͙ ͭΦ͒Φ ˿͍ͦͦͯͨͤͦͫͭ͟Έ ͙ͭ͊͟ͻ ;͔ͪͭ ͍ͨͦͦ͘͡Ύ͔ͭ ͎͍͙ͦͦͪͭΈ ͦ͋ ͔͔͔͚ͦͨͪ͒ͤͤͦ͡ 

ͺ͔ͦͪͣΣ ͔͔͔ͦͨͪ͒ͤͤͦͣ͡ ͔ͫͨͦͫͦ͋ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͎͍ͦͫͯ͒͊ͪͫͭ͊Σ ͙͙͡ ͦ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤͦͣ ͔ͫͭͪͦΦ ̏ͭͦͭ ͚ͫͭͪͦΣ 

͔͔͊ͪͨͤͤ͘͟͡·͚ ͙ͦͤͫͭͭͯ͟ͼ͙͔͚ ͎͍ͦͫͯ͒͊ͪͫͭ͊Σ ͍͙ͫͭ͊ͤͦͭͫΎ ͔͎ͦ ͙ͦͤͫͭͭͯ͟ͼ͙ͦͤͤ·ͣ ͔ͫͭͪͦͣΦ ͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ 

͙ͦͤͫͭͭͯ͟ͼ͙ͦͤͤ·͚ ͚ͫͭͪͦ τ Ήͭͦ ͦ ͔͔͔ͨͪ͒ͤͤ͊͡Ύ ͺͦͪͣ͊Σ ͔͔͔ͦͨͪ͒ͤͤ͡·͚ ͫͨͦͫͦ͋ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͎͍ͦͫͯ͒͊ͪͫͭ͊Σ 

͔͔͊ͪͨͤͤ͘͟͡·͚ ͍ ͔͎ͦ ͙ͦͤͫͭͭͯ͟ͼ͙͙Φ 

˿͙ͨͫͦ͟ ͙ ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͡ ͙͔ͭͪ͊ͭͯͪ·: 

1. ˢ͔͔͔͍ͫ͟͡Σ ˿Φ ˿Φ ˥͔ͪ͊͗͒͊ͤͫͦ͟ ͍ͨͪ͊ͦ ώ͔́ͫͭ͟ϐΥ ͯ;͔͙͋ͤ͟ κ ˿Φ ˿Φ ˢ͔͔͔͍ͫ͡Φ ς ˸ Υ ˽͔ͪͦͫͨͭ͟Σ нлмрΦ ς ппл ͫΦ 

2. ˢ͙͔͍͡Σ ˣΦ ̆Φ ˹͎͙͊ͦ͡ ͙ ͎͔͙͔ͤ͊ͦͦͦ͋ͦ͗ͤ͡͡ ώ͔́ͫͭ͟Υ ͯ;͔͙͋ͤ͟ κ ˣΦ̆Φ ˢ͙͔͍͡Φ - ˸Υ ͙̅ͤ͊ͤͫ· ͙ ͙͙ͫͭ͊ͭͫͭ͊͟Σ 

2014. ς пмс ͫΦΥ ͙͡Φ 

3. ˢ͔͍ͦ͘Σ ˥Φ ˶Φ ͍͔͙͔̂ͨͪ͊ͤ͡ ͎͙ͦͪ͊ͤ͊͘ͼ͙͔͚ ώ͔̏ͭͪͦͤͤ͟͡·͚ ͔ͪͫͯͪͫϐΥ ͯ;͔͋Φ ͒͡Ύ ͍͍ͯͦ͘ ͨͦ ͔ͫͨͼ͙͊͡Έ͙ͤͦͫͭ 

Ϧ˸͔͔͔ͤ͒͗ͣͤͭ ͎ͦͪΦϦ κ ˥Φ ˶Φ ˢ͔͍ͦ͘Φ - ˸ Υ ˮ˹̅˾ˢ-˸Σ нлмпΦ - тор ͫΦΥ ͙͡Φ 

4. ˢ͔͔ͪͭͣͤͦ͟Σ ˤΦ ˥Φ ˢ͙ͤ͊͘͡ ͺ͙͍͚ͤ͊ͤͫͦͦ ͦͭ;͔͙ͭͤͦͫͭ ώ͔́ͫͭ͟ϐΥ ͯ;͔͙͋ͤ͟ κ ˤΦ˥Φ ˢ͔͔ͪͭͣͤͦ͟Σ ˤΦˤΦ ˻͍ͫͭ͊ͨͦ͊Φ - 

˸ΦΥ ˻͔͎ͣ͊-˶Σ нлмнΦ ς мон ͫΦ Υ ͙͡Φ 

5. ˣ͍͊͊ͤͦ͟Σ ˸Φ ˮΦ ͔͙́ͦͪΎ Ή͙ͦͤͦͣ͟;͔͎ͫͦͦ͟ ͙͊ͤ͊͊͘͡ ώ͔́ͫͭ͟ϐΥ ͯ;͔͙͋ͤ͟ κ ˸Φ ˮΦ ˣ͍͊͊ͤͦ͟Σ ˢΦ ˨Φ ͔͔͔̊ͪͣͭΦ - 

˸ΦΥ ͙̅ͤ͊ͤͫ· ͙ ͙͙ͫͭ͊ͭͫͭ͊͟Σ нлмнΦ ς мрп ͫΦΥ ͙͡Φ 

ϭ ˣ͚͊·͍ͣͦ ˿ΦΣ ˢ͔͍ͭ͊͊ s ΦΣ ˥͔͍͊ͪ͊ ˥., 2023 

 

 

 

 

̉͊ͪ·͔͍ ̆͊ͤ͒͗͊ͤ ͔͍͙̆͊͋͊͡;Σ  

M͎͙͊ͫͭͪ͊ͤͭ ͺ͊ͯ͟͡Έ͔ͭͭ͊ ͔͎ͣ͗͒ͯͤ͊ͪͦ͒ͤͦͦ ͍ͨͪ͊͊ 

ˮ͙ͤͫͭͭͯͭ͊ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·ͻ ͦͭͤͦ΄͔͙͚ͤ ˸ˮ˨ ́ ͔͙ͯͪͣͤͫͭ͊ͤ͊͟Φ  

ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟Φ 

  

˸˩ˬ˨̂˹ˢ˾˻˨˹̍˩ ˽˾ˢˤ˻ˤ̍˩ ˻˿˹˻ˤ̍ ˿˻́˾̂˨˹ˮ̉˩˿́ˤˢ ʕ  ˣ˻˾̎ˣ˩ ˿ ˽˾˩˿́̂˽˹˻˿́̎̑ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

˸͔͔͗͒ͯͤ͊ͪͦ͒ͤͦ ͔͔͙͔ͨͪͫͭͯͨͤ͡ ͎͍ͦͫͯ͒͊ͪͫͭ͊ ͙ͫͦͫͭͦͭ ͙͘ ͎͍͚ͯͦͦͤͦ͡ ͍͔͍͔͙ͦͭͭͫͭͤͤͦͫͭ ͙͙͡ 

͔͔͚͍͙͋͒ͫͭ͘ΎΣ ͊ ͔͎ͦ ͍͔͍͔ͦͭͭͫͭͤͤͦͫͭΈ ͨͦ ͻ͔͊ͪ͊ͭͪͯ͟ ͙ ͔͙ͫͦ͒ͪ͗͊ͤΌ ͍͔͍͔ͫͦͦͭͭͫͭͯͭ ͎͍͚ͯͦͦͤͦ͡ 
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͍͔͍͔͙ͦͭͭͫͭͤͤͦͫͭ ͊͘ ͎͙͔͒ͪͯ ͔͔͙ͨͪͫͭͯͨͤ͡ΎΣ ͍͔ͫͦͪ΄͔ͤͤ·͔ ͺ͙͙͘;͔͙͙ͫͣ͟ ͙͡ͼ͙͊ͣΦ ˽ͦΉͭͦͣͯ ͣͦ͗ͤͦ ͍͍͔͙ͫͭ 

ͨͦͤΎ͙͔ͭ ζ͔͔ͣ͗͒ͯͤ͊ͪͦ͒ͤͦ ͎͍͔ͯͦͦͤͦ͡ ͍ͨͪ͊ͦη ͙ ͤͦͪͣ· ͋ͦͪΈ͋· ͫ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·͙ͣ ͔͔͙ͨͪͫͭͯͨͤ͡Ύ͙ͣΦ 

˻͒ͤ͊ͦ͟ Ή͙ͭ ͔͔͙ͨͪͫͭͯͨͤ͡Ύ ͙͔ͣΌͭ ͍͔ͫͦͪ΄͔ͤͤͦ ͙ͤ·͔ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟Σ ;͔ͣ ͔ͭΣ ͦͭͦͪ͟·͔ ͍͔ͫͦͪ΄͊ΌͭͫΎ 

;͊ͫͭͤ·͙ͣ ͙͡ͼ͙͊ͣΣ ͫͪ͊͗͊Ό΅͙͙ͣͫΎ ͤ͊ ͔ͫͭͦͪͦͤ ͎͍ͦͫͯ͒͊ͪͫͭ͊Σ ͊ ͔ͤ ͍ ͊͟;͔͍͔ͫͭ ͎͔͍͊ͤͭͦ ͎͍ͦͫͯ͒͊ͪͫͭ͊Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ  

˸͔͗͒ͯͤ͊ͪͦ͒ͤ·͔ ͔͔͙ͨͪͫͭͯͨͤ͡Ύ, ͎ ͍ͦͫͯ͒͊ͪͫͭͦΣ ͫ͊ͤ͟ͼ͙͙Σ ͦͪͪͯͨ͟ͼ͙ΎΣ ͙ͫͦͭͪͯ͒ͤ;͔͍ͫͭͦΣ ͍͔͍͔ͦͭͭͫͭͤͤͦͫͭΈΦ 

 

Annotation 

The international crime of a state consists of criminal responsibility or inaction, and its responsibility 

in its nature and content corresponds to criminal responsibility for other crimes committed by natural 

persons. Therefore, it is possible to introduce the concept of "international criminal law" and the norms of 

combating international crimes. However, these crimes have very different characteristics than crimes 

committed by private individuals fighting on the side of the state, and not as agents of the state. 

Key words: 

 international crimes, state, sanctions, corruption, cooperation, responsibility. 

 

˹͔ͫͣͦͭͪΎ ͤ͊ ͭͦΣ ;ͭͦ ͔ͨͪͫͭͯͨͤͦͫͭΈ ͍͔ͫ ͋ͦ͡Έ΄͔ ͙͙͔ͨͪͤͣ͊ͭ ͙͔ͤͭͪͤ͊ͼ͙ͦͤ͊͡Έͤ·͚ ͻ͔͊ͪ͊ͭͪ͟Σ 

͔ͨͪͦ͋ͣ͡· ͋ͦͪΈ͋· ͫ ͔͚ͤ ͨͪͦ͒ͦ͗͊͡Όͭ ͔͙͍ͪ͊ͦ͘͡·͍͊ͭΈͫΎ ͔͙ͨͪͣͯ΅͔͍͔ͫͭͤͤͦ ͤ͊ ͤ͊ͼ͙ͦͤ͊͡Έͤͦͣ ͍͔ͯͪͦͤΦ 

˽Ήͦͭͦͣͯ ͍͚ͦͫͤͦͤͦ ͼ͔͡ΈΌ ͔͎ͣ͗͒ͯͤ͊ͪͦ͒ͤͦͦ ͙ͫͦͭͪͯ͒ͤ;͔͍ͫͭ͊ Ύ͍͡Ύ͔ͭͫΎΣ ͫ ͚ͦ͒ͤͦ ͫͭͦͪͦͤ·Σ 

͍͔ͫͦͪ΄͔͍͍͙͔ͤͫͭͦ͊ͤ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·ͻ ͤͦͪͣ ͍ Ή͚ͭͦ ͙ͦ͋͊ͫͭ͡Σ ͫ ͎͚͒ͪͯͦ ς ͙͔͙͔͒ͦͫͭ͗ͤ ͔͙͍͒ͤͫͭ͊ ͔͚͍͙͚͒ͫͭ 

͎͍ͦͫͯ͒͊ͪͫͭ ͍ ͙͡ͼ͔ ͤ͊ͼ͙ͦͤ͊͡Έͤ·ͻ ͍ͨͪ͊ͦͦͻ͙͔ͪ͊ͤͭ͡Έͤ·ͻ ͎͍ͦͪ͊ͤͦ ͙ͨͪ ͔͍͙͙ͪ͊ͫͫ͒ͦ͊ͤ͡ ͔͔͙͚ͨͪͫͭͯͨͤ͡Φ ώмϐ 

ˤ ·L· ͍͔͔͟ ͎͍ͦͫͯ͒͊ͪͫͭ͊ ͔͔͋ͦ͡ ͙͍͊ͭͤͦ͟ ͙ͫͦͭͪͯ͒ͤ;͙͊͡ ͍ ͋ͦͪΈ͔͋ ͫ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·͙ͣ 

͔͔͙ͨͪͫͭͯͨͤ͡Ύ͙ͣΦ ˤ ͔͔͙͔ͫͪ͒ͤ нл ͍͔͊͟Σ ͫ ͍͙͙͔ͪ͊ͭͣ͘ ͔͎ͣ͗͒ͯͤ͊ͪͦ͒ͤͦͦ ͍ͨͪ͊͊ ͙ ͔ͦͫͦ͋ͤͤͦ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ 

͍͔͍͔͙ͦͭͭͫͭͤͤͦͫͭΣ ͨͦͤΎ͙͔ͭ ζ͔͔͙͔ͨͪͫͭͯͨͤ͡η ͙͔ͨͪͦ͋ͪͦ͡ ͍ͤͦ·͚ ͫͣ·ͫ͡Φ ˻͍͙͔ͭͫͯͭͫͭ 

͙͒ͺͺ͔͔ͪͤͼ͙͍͎ͪͦ͊ͤͤͦͦ ͨͦ͒ͻͦ͒͊ ͟ ͙ͪ͊͘͡;ͤ·ͣ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·ͣ ͔͔͙ͨͪͫͭͯͨͤ͡Ύͣ ͦͤ͊͘;͊ͦ͡Σ ;ͭͦ ͍ 

͔ͣ͗͒ͯͤ͊ͪͦ͒ͤͦͣ ͍͔ͨͪ͊ ͙͙͍͒ͦͣͤͪͦ͊͊͡ ͦͤ͟ͼ͔ͨͼ͙Ύ ͎ͪ͊͗͒͊ͤͫͦ͟-͍͍͚ͨͪ͊ͦͦ ͍͔͍͔͙ͦͭͭͫͭͤͤͦͫͭΣ ͊ 

͔͙͍͔͒ͤͫͭͤͤ·ͣ ͫͯ͋Ά͔ͭͦͣ͟ ͍͔͍͔͙ͦͭͭͫͭͤͤͦͫͭ ͙͍ͨͪͤ͊͊ͦͫ͘͡Έ ͭͦ͡Έͦ͟ ͎͍ͦͫͯ͒͊ͪͫͭͦΦ ˹͔͍͙͙͊ͫͣͦ͘ ͦͭ ͻ͔͊ͪ͊ͭͪ͊͟ 

͙ ͫͦͼ͙͊͡Έ͚ͤͦ ͤ͊͘;͙͙ͣͦͫͭ ͦ͋Ά͔ͭ͊͟ ͔͔͙ͨͪͫͭͯͨͤ͡Ύ ͍͔ͫ ͦͻ͙͔ͪ͊ͤͭ͡Έͤ·͔ ͍ͨͪ͊ͦͦͭͤͦ΄͔͙ͤΎ ͍ͫͦ͒ΎͭͫΎ ͟ 

͍͙͒ͯͫͭͦͪͦͤͤͣ ͍ͨͪ͊ͦͦͭͤͦ΄͔͙ͤΎͣΣ ͍ ͦͭͦͪ͟·ͻ ͔͔͍ͨͦͭͪͨ΄͔͔ ͎͍ͦͫͯ͒͊ͪͫͭͦ ͔ͣͦ͗ͭ ͔͍ͭͪ͋ͦ͊ͭΈ ͍͔ͦͣ͘΅͔͙ͤΎ 

ͯ΅͔ͪ͋͊Σ ͊ ͔͔͍ͨͦͭͪͨ΄͔͔ ͎͍ͦͫͯ͒͊ͪͫͭͦ ͒ͦ͗ͤͦ͡ ͍͔͙ͦͣͫͭͭ͘Έ ͯ΅͔ͪ͋Φ 

˹͊;͊ͦͣ͡ ͙ͦ͒͟ͺ͙͊͟ͼ͙͙ ͔͎ͣ͗͒ͯͤ͊ͪͦ͒ͤͦͦ ͎͍͎ͯͦͦͤͦͦ͡ ͍ͨͪ͊͊ ͣͦ͗ͤͦ ͫ;͙ͭ͊ͭΈ ͙ͨͪͤΎ͙͔ͭ ͍̂ͫͭ͊͊ 

˸͔͎͗͒ͯͤ͊ͪͦ͒ͤͦͦ ͍͔͎ͦͤͤͦͦ ͙ͭͪ͋ͯͤ͊͊͡ ͍ мфпр ͎Φ ˴͔ͪͦͣ ͎ͭͦͦΣ ͨͪͦͼ͔ͫͫ ͙ͦ͒͟ͺ͙͊͟ͼ͙͙ ͤ͊΄͔͡ ͔͙͔ͦͭͪ͊͗ͤ ͍ 

͙͚́ͦͫͦͣ͟͟ ͔ͫͭ͊ͭͯͭ ͙́ͪ͋ͯͤ͊͊͡ мфпс ͎ͦ͒͊Φ 

˾͍͙͙͔͊ͭ͘ ͔͎ͣ͗͒ͯͤ͊ͪͦ͒ͤͦͦ ͍ͨͪ͊͊ ͍ ̆̆ ͍͔͔͟Σ ͨͦΎ͍͔͙͔ͤ͡ ͍ ͔ͤͣ ͍ͤͦ·ͻ ͙ͨͪͤͼ͙͍ͨͦ ͙ ͤͦͪͣΣ 

ͨͦΎ͍͔͙͔ͤ͡ ͍͔ͫ ͔͔͋ͦ͡ ͦͨ͊ͫͤ·ͻ ͔͔͙͚ͨͪͫͭͯͨͤ͡ ͒͡Ύ ͔͙ͨͦ͒͒ͪ͗͊ͤΎ ͔͎ͣ͗͒ͯͤ͊ͪͦ͒ͤͦͦ ͍ͨͪ͊ͦͨͦͪΎ͒͊͟Σ 

͔͙ͨͦ͒͒ͪ͗͊ͤΎ ͙ͣͪͤ·ͻ ͙ ͔͍͔͒ͪͯ͗ͫͭͤͤ·ͻ ͦͭͤͦ΄͔͙͚ͤ ͔ͣ͗͒ͯ ͎͍͙ͦͫͯ͒͊ͪͫͭ͊ͣ ͙͍͔͙ͨͪ͡ ͟ ͔ͤͦ͋ͻ͙͙ͦ͒ͣͦͫͭ 

͍·͔͒͡ΎΌͭ ͦͫͦ͋ͯΌ ͔͎͙͊ͭͦͪ͟Ό ͔͔͙͚ͨͪͫͭͯͨͤ͡ - ͣ ͔͗͒ͯͤ͊ͪͦ͒ͤ·͔ ͔͔͙ͨͪͫͭͯͨͤ͡ΎΦ 

ˤ ͪ͊ͣ͊͟ͻ ͔͎ͣ͗͒ͯͤ͊ͪͦ͒ͤͦͦ ͎͍͎ͯͦͦͤͦͦ͡ ͍ͨͪ͊͊ ͫͯ΅͔͍ͫͭͯΌͭ ͔ͭ͊͗͟ ͍ͦͨͪͦͫ· ͍͙͊ͣͦͨͦͣͦ͘΅͙ ͔ͣ͗͒ͯ 

͎͍͙ͦͫͯ͒͊ͪͫͭ͊ͣ ͍ ͍ͦͨͪͦͫ͊ͻ ͎͍͎ͯͦͦͤͦͦ͡ ͍ͨͪ͊͊ ͙ ͔͎͙͍͙ͪͯͪͦ͊ͤ͡Ύ ͫͺ͔ͪ· ͙͔͔͙ͨͪͣͤͤΎ ͎͍͎ͯͦͦͤͦͦ͡ ͍ͨͪ͊͊ 

ͪ͊ͤ͘·ͻ ͎͍ͦͫͯ͒͊ͪͫͭΣ ͍ͦͫͤͦͤ·ͣ ͙͘ ͦͭͦͪ͟·ͻ Ύ͍͡Ύ͔ͭͫΎ ͍·͒͊;͊ ͔͙͍ͨͪͫͭͯͨͤͦ͟. 

˹͔ͦ͋ͻ͙ͦ͒ͣͦ ͙ͪ͊͘͡;͊ͭΈ ͔͔͙ͨͪͫͭͯͨͤ͡Ύ ͎͍ͦͫͯ͒͊ͪͫͭΣ ͫ ͚ͦ͒ͤͦ ͫͭͦͪͦͤ·Σ ͙ ͔͔͙ͨͪͫͭͯͨͤ͡Ύ ͔ͦͭ͒͡Έͤ·ͻ 

͙͡ͼΣ ͫ ͎͚͒ͪͯͦΦ ̆ͦͭΎ ͙ͦͤ ͦͭͤͦͫΎͭͫΎ ͟ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·ͣ ͔͔͙ͨͪͫͭͯͨͤ͡ΎͣΣ Ήͭͦ ͊͟;͔͍͔ͫͭͤͤͦ ͪ͊ͤ͘·͔Σ 

͎͍͔͍ͣͤͦͦͯͪͦͤ·͔ Ύ͍͔͙ͤ͡ΎΦ ˭͔͒ͫΈ ͙ͪ͊͘͡;͊ΌͭͫΎ ͔ͤ ͭͦ͡Έͦ͟ ͔͙ͭͣ͊ͭ͊͟ ͔͔͙͚ͨͪͫͭͯͨͤ͡ ͙ ͦ͋Ά͔͍ͭͦ͟ ͔͙ͤ͊ͨ͊͒ͤΎΣ 

ͤͦ ͙ ͫͨͦͫͦ͋· ͙ ͍͙͒· ͍͔͍͔͙ͦͭͭͫͭͤͤͦͫͭΦ 

˸͔͔͗͒ͯͤ͊ͪͦ͒ͤͦ ͔͔͙͔ͨͪͫͭͯͨͤ͡ ͎͍ͦͫͯ͒͊ͪͫͭ͊ ͙ͫͦͫͭͦͭ ͙͘ ͎͍͚ͯͦͦͤͦ͡ ͍͔͍͔͙ͦͭͭͫͭͤͤͦͫͭ ͙͙͡ 
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͔͔͚͍͙͋͒ͫͭ͘ΎΣ ͊ ͔͎ͦ ͍͔͍͔ͦͭͭͫͭͤͤͦͫͭΈ ͨͦ ͻ͔͊ͪ͊ͭͪͯ͟ ͙ ͔͙ͫͦ͒ͪ͗͊ͤΌ ͍͔͍͔ͫͦͦͭͭͫͭͯͭ ͎͍͚ͯͦͦͤͦ͡ 

͍͔͍͔͙ͦͭͭͫͭͤͤͦͫͭ ͊͘ ͎͙͔͒ͪͯ ͔͔͙ͨͪͫͭͯͨͤ͡ΎΣ ͍͔ͫͦͪ΄͔ͤͤ·͔ ͺ͙͙͘;͔͙͙ͫͣ͟ ͙͡ͼ͙͊ͣΦ ˽ͦΉͭͦͣͯ ͣͦ͗ͤͦ ͍͍͔͙ͫͭ 

ͨͦͤΎ͙͔ͭ ζ͔͔ͣ͗͒ͯͤ͊ͪͦ͒ͤͦ ͎͍͔ͯͦͦͤͦ͡ ͍ͨͪ͊ͦη ͙ ͤͦͪͣ· ͋ͦͪΈ͋· ͫ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·͙ͣ ͔͔͙ͨͪͫͭͯͨͤ͡Ύ͙ͣΦ 

˻͒ͤ͊ͦ͟ Ή͙ͭ ͔͔͙ͨͪͫͭͯͨͤ͡Ύ ͙͔ͣΌͭ ͍͔ͫͦͪ΄͔ͤͤͦ ͙ͤ·͔ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟Σ ;͔ͣ ͔ͭΣ ͦͭͦͪ͟·͔ ͍͔ͫͦͪ΄͊ΌͭͫΎ 

;͊ͫͭͤ·͙ͣ ͙͡ͼ͙͊ͣΣ ͫͪ͊͗͊Ό΅͙͙ͣͫΎ ͤ͊ ͔ͫͭͦͪͦͤ ͎͍ͦͫͯ͒͊ͪͫͭ͊Σ ͊ ͔ͤ ͍ ͊͟;͔͍͔ͫͭ ͎͔͍͊ͤͭͦ ͎͍ͦͫͯ͒͊ͪͫͭ͊Φ 

˽ͦΉͭͦͣͯ ͦ͋·;ͤͦ ͍͙ͨͪͦͦ͒ͭͫΎ ͙ͪ͊͘͡;͙͔ ͔ͣ͗͒ͯ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·͙ͣ ͔͔͙ͨͪͫͭͯͨͤ͡Ύ͙ͣ ͙ 

͔͔͙ͨͪͫͭͯͨͤ͡Ύ͙ͣ ͔͎ͣ͗͒ͯͤ͊ͪͦ͒ͤͦͦ ͻ͔͊ͪ͊ͭͪ͊͟Φ ˸͔͗͒ͯͤ͊ͪͦ͒ͤ·͔ ͔͔͙ͨͪͫͭͯͨͤ͡Ύ ͍͔ͫͦͪ΄͊ΌͭͫΎ ͊͟͟ 

͎͍͙ͦͫͯ͒͊ͪͫͭ͊ͣΣ ͭ͊͟ ͙ ͔ͦͭ͒͡Έͤ·͙ͣ ͙͡ͼ͙͊ͣ ͙ ͤ͊ͪͯ΄͊Όͭ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·͔ ͦ͋Ύ͔͊ͭ͘͡Έ͍ͫͭ͊ ͍ ͙͔͔ͤͭͪͫ͊ͻ 

͔͎ͣ͗͒ͯͤ͊ͪͦ͒ͤͦͦ ͫͦͦ͋΅͔͍ͫͭ͊Σ ͤ͊ͪͯ΄͔͙͔ͤ ͦͭͦͪ͟·ͻ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭͫΎ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·ͣ ͫͦͦ͋΅͔͍ͫͭͦͣ 

͊͟͟ ͔͔͙͔ͨͪͫͭͯͨͤ͡Φ 

˸͔͗͒ͯͤ͊ͪͦ͒ͤ·͔ ͔͔͙ͨͪͫͭͯͨͤ͡Ύ ͍͔ͫͦͪ΄͊ΌͭͫΎ ͙ͫ͟͡Ό;͙͔ͭ͡Έͤͦ ͔ͦͭ͒͡Έͤ·͙ͣ ͙͡ͼ͙͊ͣΣ ͙ ͎͍ͦͫͯ͒͊ͪͫͭ͊ 

ͫͦͭͪͯ ͙͒ͤ;͊Όͭ ͍ ͋ͦͪΈ͔͋ ͫ ͙͙ͤͣΦ ˩͙ͫ͡ ͎͍ͦͫͯ͒͊ͪͫͭͦ ͤ͊ͪͯ΄͔͊ͭ ͍͙ͫͦ ͎͍͒ͦͦͦͪͤ·͔ ͦ͋Ύ͔͊ͭ͘͡Έ͍ͫͭ͊ ͫ ͎͙͙͒ͪͯͣ 

͎͍͙ͦͫͯ͒͊ͪͫͭ͊ͣ ͍ Ήͭͦͣ ͦͭͤͦ΄͔͙͙ͤΣ Ήͭͦ ͔ͤ ͔͔ͣ͗͒ͯͤ͊ͪͦ͒ͤͦ ͔͔͙͔ͨͪͫͭͯͨͤ͡Σ ͊ ͤ͊ͪͯ΄͔͙͔ͤ ͦ͋΅͔͎ͦ ͍ͨͪ͊͊ 

ό͍ͨͪ͊ͦͤ͊ͪͯ΄͔͙͔ͤύΦ 

ˣͦͪΈ͋͊ ͫ ͔ͨͪͫͭͯͨͤͦͫͭΈΌΣ ͔͔ͨͪ͗͒ ͍͔͎ͫͦΣ Ύ͍͡Ύ͔ͭͫΎ ;͊ͫͭΈΌ ͍͔͔͎ͤͯͭͪͤͤͦ ͍͔͔͙͔ͫͯͪͤͭͭ͊ ͎͍ͦͫͯ͒͊ͪͫͭ͊Φ 

˹ͦ ͔ͦͫͦ͋ͦ ͔ͣͫͭͦ ͙͊ͤͣ͊͘Όͭ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·͔ ͍ͨͪ͊ͦͤ͊ͪͯ΄͔͙ͤΎΣ ͦͭͦͪ͟·͔ ͔͍ͨͪ͒ͫͭ͊͡ΎΌͭ ͎ͯͪͦͯ͘ ͔ͤ ͭͦ͡Έͦ͟ 

͔ͦͭ͒͡Έͤͦͣͯ ͎͍ͦͫͯ͒͊ͪͫͭͯΣ ͤͦ ͙ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤͦͣͯ ͫͦͦ͋΅͔͍ͫͭͯΦ ˣͦͪΈ͋͊ ͫ ͙͙ͤͣ ͔͔ͭͪ͋ͯͭ ͙ͫͦͭͪͯ͒ͤ;͔͍ͫͭ͊ ͙ 

͍͔ͫͦͣͫͭͤ·ͻ ͙͙͚ͯͫ͡ ͙ͪ͊͘͡;ͤ·ͻ ͎͍ͦͫͯ͒͊ͪͫͭΦ ˤ ͪ͊͋ͦͭ͊ͻ ͨͦ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤͦͣͯ ͍ͨͪ͊ͯ ͙ͫͨͦ͡Έ͔ͯͭͫ͘Ύ ͪΎ͒ 

ͨͦͤΎ͙͚ͭΣ ͦ͋ͦͤ͊͘;͊Ό΅͙ͻ ͔͔ͨͪͫͭͯͨͤͦ ͔͒Ύ͙͔ͤΦ ˹͙͔͔͊͋ͦ͡ ;͊ͫͭͦ ͔ͯͨͦͭͪ͋͡ΎΌͭͫΎΥ ͔͔ͣ͗͒ͯͤ͊ͪͦ͒ͤͦ 

͔͔͙͔ͨͪͫͭͯͨͤ͡Σ ͔͔͙͔ͨͪͫͭͯͨͤ͡ ͔͎ͣ͗͒ͯͤ͊ͪͦ͒ͤͦͦ ͻ͔͊ͪ͊ͭͪ͊͟ ͙ ͭͪ͊ͤͫͤ͊ͼ͙ͦͤ͊͡Έ͔ͤͦ ͔͔͙͔ͨͪͫͭͯͨͤ͡Φ ˴ 

͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·ͣ ͔͔͙ͨͪͫͭͯͨͤ͡Ύͣ ͎͙͔ͣͤͦ ͯ;͔ͤ·͔ ͦͭͤͦͫΎͭ ͔͔͙ͨͪͫͭͯͨͤ͡Ύ ͙͍ͨͪͦͭ ;͔͍͔ͦ͡;͔͍ͫͭ͊Σ 

͔͍ͨͪ͒ͫͭ͊͡ΎΌ΅͙͔ ͎ͯͪͦͯ͘ ͙͍ͣͪͦͦͣͯ ͫͦͦ͋΅͔͍ͫͭͯ ͍ ͼ͔ͦͣ͡Φ 

˽͔͔ͪ͗͒ ͍͔͎ͫͦΣ Ήͭͦ ͔͔͙ͨͪͫͭͯͨͤ͡ΎΣ ͍͔ͫͦͪ΄͔͊ͣ·͔ ͍ ͨͪͦͼ͔͔ͫͫ ͔͔͙ͨͦͭͪ͋ͤ͡Ύ ͎͋͊͡ ͙ ͎ͯͫͯ͡Σ ͍ 

ͺ͙͍͚ͤ͊ͤͫͦͦ ͫͺ͔͔ͪΣ ͍ ͫͺ͔͔ͪ ͍͔ͤ΄͔ͤΉ͙ͦͤͦͣ͟;͔͚ͫͦ͟ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΦ ˾͔͔͊ͤ ͙͍͔ͫͭͤ͘·͔ Ή͙ͦͤͦͣ͟;͔͙͔ͫ͟ 

͔͔͙ͨͪͫͭͯͨͤ͡ΎΣ ͙͔ͭ͊͟ ͊͟͟ ͦͪͪͯͨ͟ͼ͙Ύ ͙͙͡ ͔͎͙͊͊͘͡͡ͼ͙Ύ όͦͭͣ·͍͙͔͊ͤύ ͔ͨͪͫͭͯͨͤ·ͻ ͒ͦͻ͍ͦ͒ͦΣ ͙͔ͨͪͦ͋ͪͭ͊Όͭ 

͍ͤͦ·͔ ;͔ͪͭ·Σ ͙ͦͤ ͍ͫͭ͊ͤͦΎͭͫΎ ͔͔ͫͦ͗ͤ͡Σ ;ͭͦ ͦͫͦ͗ͤ͡Ύ͔ͭ ͋ͦͪΈ͋ͯ ͫ ͙͙ͤͣ ͊͟͟ ͤ͊ ͤ͊ͼ͙ͦͤ͊͡ΈͤͦͣΣ ͭ͊͟ ͙ ͤ͊ 

͔ͣ͗͒ͯͤ͊ͪͦ͒ͤͦͣ ͍͔ͯͪͦͤΦ [2]  

˸͔͔͗͒ͯͤ͊ͪͦ͒ͤͦ ͎͍͔ͯͦͦͤͦ͡ ͍ͨͪ͊ͦ ͊͘΅͙΅͔͊ͭ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·͚ ͍ͨͪ͊ͦͨͦͪΎ͒ͦ͟ ͫ ͨͦͣͦ΅ΈΌ 

͔ͦͤͪͭͤ͟͟·ͻ ͎͍ͯͦͦͤ͡·ͻ ͍͊ͦͤͦ͘͟ ͙ ͔͍ͣͭͦ͒ͦΦ ́ͦ;ͤͦ ͭ͊͟ ͔͗Σ ͊͟͟ ͤ͊ͼ͙ͦͤ͊͡Έ͔ͤͦ ͎͍͔ͯͦͦͤͦ͡ ͍ͨͪ͊ͦ ͊͘΅͙΅͔͊ͭ 

͍͔͙͚ͤͯͭͪͤͤ ͍ͨͪ͊ͦͨͦͪΎ͒ͦ͟ ͦͭ ͔ͨͪͫͭͯͨͤ·ͻ ͨͦͫΎ͎͔͊ͭ͡Έ͍ͫͭΣ ͔͔ͣ͗͒ͯͤ͊ͪͦ͒ͤͦ ͎͍͔ͯͦͦͤͦ͡ ͍ͨͪ͊ͦ ͦͻ͍͊ͭ·͍͔͊ͭ 

͔͔ͣ͗͒ͯͤ͊ͪͦ͒ͤͦ ͔ͣͦͪͫͦ͟ ͍ͨͪ͊ͦ ό͙͍ͨͪ͊ͭͫͭͦύΣ ͔͔ͣ͗͒ͯͤ͊ͪͦ͒ͤͦ ͍ͦ͒ͯ͘΄͔ͤͦ ͍ͨͪ͊ͦ ό͎ͯͦͤ ͍ͦ͒ͯ͘΄ͤ·ͻ 

͍ͫͯ͒ͦΣ ͎͙͔͒ͪͯ ͔͔͙ͨͪͫͭͯͨͤ͡Ύ ͙͍ͨͪͦͭ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ͎͚ͪ͊͗͒͊ͤͫͦ͟ ͍͙͊͊ͼ͙͙ύΣ ͙͙͒ͨͦͣ͊ͭ͡;͔͔ͫͦ͟ ͍ͨͪ͊ͦ 

ό͔͔͙ͨͪͫͭͯͨͤ͡Ύ ͙͍ͨͪͦͭ ͔͔͋ͤͺ͙ͼ͙͍͊ͪͦ ͙͙͒ͨͦͣ͊ͭ͡;͔ͫ͊͟Ύ ͊͘΅͙ͭ͊ύΣ ͔͔ͣ͗͒ͯͤ͊ͪͦ͒ͤͦ Ή͙ͦͤͦͣ͟;͔͔ͫͦ͟ ͙ 

ͺ͙͍͔ͤ͊ͤͫͦͦ ͍ͨͪ͊ͦ όͦͤͭͪ͊͟ͺ͊͟ͼ͙Ύύ ͙ ͎͙͔͒ͪͯ ͙ͦͭͪ͊ͫ͡ ͔͎ͣ͗͒ͯͤ͊ͪͦ͒ͤͦͦ ͍ͨͪ͊͊ ͔ͨͪ͒ͤ͊ͤ͊͘;͔ͤ· ͒͡Ύ 

͋ͦͪΈ͋· ͫ ͔ͨͪͫͭͯͨͤͦͫͭΈΌ ͫ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ ͔ͦͤͪͭͤ͟͟·ͻ ͎͍ͯͦͦͤͦ͡-͍͍ͨͪ͊ͦ·ͻ ͔͍ͣͭͦ͒ͦΦ 

˹͊ ͔͔ͣ͗͒ͯͤ͊ͪͦ͒ͤͦ ͙ͫͦͭͪͯ͒ͤ;͔͍ͫͭͦ ͍ ͚ͨͦͤͦ͡ ͔͔ͣͪ ͪ͊ͫͨͪͦͫͭͪ͊ͤΎΌͭͫΎ ͙ͨͪͤͼ͙ͨ·Σ ͊ͫ͊͟Ό΅͙͔ͫΎ 

͋ͦͪΈ͋· ͫ ͔ͨͪͫͭͯͨͤͦͫͭΈΌ ͙ ͔͔͊ͪͨͤͤ͘͟͡·͔ ͍͔̂ͫͭ͊ ˻˻˹Φ ˮ͘ ͔͙ͫͦ͒ͪ͗͊ͤΎ ͫͭ͊ͭΈ͙ м ͍̂ͫͭ͊͊ ˻˻˹ ώнϐ ͫ ͔͔͒ͯͭ͡Σ 

;ͭͦ ͔͙ͫͪ͒ ͨͪͦ;͙ͻ ͊͒͊͘; Ήͭ͊ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ ͙͍ͨͪ͊ͤ͊͘ ͔͔ͦ͋ͫͨ;͙ͭΈ ͔͔ͣ͗͒ͯͤ͊ͪͦ͒ͤͦ ͙ͫͦͭͪͯ͒ͤ;͔͍ͫͭͦ 

͎͍ͦͫͯ͒͊ͪͫͭΦ ˽͍͔͔͙͔ͪͦ͒ͤ ͍ ͙͗ͤ͘Έ Ή͚ͭͦ ͊͒͊͘;͙ ͎ͫͦ͊ͫͤͦ͡ ͎͍͔͊͡ мл ͍̂ͫͭ͊͊ ˻˻˹ ͍͔ͦͦ͗ͤͦ͘͡ ͤ͊ 

͙̏ͦͤͦͣ͟;͔͙͚ͫ͟ ͙ ˿ͦͼ͙͊͡Έͤ·͚ ˿͍͔ͦͭ ˻˻˹Φ ˤ ;͙͔ͫ͡ ͫͯ͋Ά͔͍ͭͦ͟ ͪ͊͋ͦͭ· ͨͦ ͙ͫͦͭͪͯ͒ͤ;͔͍ͫͭͯ ͍ ͋ͦͪΈ͔͋ ͫ 

͔ͨͪͫͭͯͨͤͦͫͭΈΌ ͍·͔͒͡ΎΌͭͫΎ ͔ͭ͊͗͟ ͔͍͙͔ͤͨͪ͊ͭ͡Έ͍͔ͫͭͤͤ·͔ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙Σ ͙͔ͣΌ΅͙͔ ͦͤͫͯ͟͡Έ͙͍ͭ͊ͭͤ·͚ 

ͫͭ͊ͭͯͫ ͙ͨͪ ˻˻˹Σ ͊ ͔ͭ͊͗͟ ˮ͔ͤͭͪͨͦ͡Φ  

ˤ ͤ͊ͫͭͦΎ΅͔͔ ͍͔ͪͣΎ ˻˻˹ ͙ ͎͙͔͒ͪͯ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·͔ ͔͍͙͔ͣ͗ͨͪ͊ͭ͡Έ͍͔ͫͭͤͤ·͔ ͙ 

͔͍͙͔ͤͨͪ͊ͭ͡Έ͍͔ͫͭͤͤ·͔ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͙͎ͨͪ͊͊͡Όͭ ͋ͦ͡Έ΄͙͔ ͙͙ͯͫ͡Ύ ͒͡Ύ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͙ ͍ͦͨͦ͡΅͔͙ͤΎ 

Ήͺͺ͔͙͍͎ͭͤͦͦ͟ ͔͎ͣ͗͒ͯͤ͊ͪͦ͒ͤͦͦ ͙ͫͦͭͪͯ͒ͤ;͔͍ͫͭ͊ ͨͦ ͔͔͔͙ͨͪ͒ͯͨͪ͗͒ͤΌ ͔͙ͨͪͫͭͯͨͤͦͫͭ ͙ ͋ͦͪΈ͔͋ ͫ ͔͚ͤΦ 
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˻͙ͤ ͍͔͊͒͡Όͭ ͦͦͫͫ͊͟͡͡Έͤ·͙ͣ ͙͋͊ͤ͊ͣ͟ ͒͊ͤͤ·ͻΣ ͙͍ͤͦͪͣ͊ͭͤ·͙ͣ ͔͙͙ͣ͊ͭͪ͊͊ͣ͡Σ ͒͊ͤͤ·͙ͣ 

͙͙͎͙ͪͣͤͦͦ͟͡;͔͙ͫ͟ͻ ͙ ͎͍ͯͦͦͤͦ͡-͍͍ͨͪ͊ͦ·ͻΣ ͎͍ͯͦͦͤͦ͡-͙͙ͨͦͭ͡;͔͙ͫ͟ͻ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡Σ ͦͭͦͪ͟·͔ ͎ͣͦͯͭ ͋·ͭΈ 

͙ͫͨͦ͡Έ͍ͦ͊ͤ͘· ͚͊͗͒ͦ͟ ͚ͫͭͪ͊ͤͦ ͍ ͼ͔͡Ύͻ ͔͔͋ͦ͡ Ήͺͺ͔͙͍͚ͭͤͦ͟ ͋ͦͪΈ͋· ͫ ͤ͊ͼ͙ͦͤ͊͡Έ͚ͤͦ ͙ 

ͭͪ͊ͤͫͤ͊ͼ͙ͦͤ͊͡Έ͚ͤͦ ͔ͨͪͫͭͯͨͤͦͫͭΈΌΦ  ώоϐ   

˹͔ ͫͣͦͭͪΎ ͤ͊ ͭͦ ;ͭͦ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·͔ ͫͭ͊ͤ͒͊ͪͭ· ͋ͦͪΈ͋· ͫ ͔ͨͪͫͭͯͨͤͦͫͭΈΌ Ύ͍͡ΎΌͭͫΎ ͔͎͙͔͚͊ͭͦͪ͟ 

͔͚ͣ͗͒ͯͤ͊ͪͦ͒ͤͦΣ ͔͔ͫ͒ͯͭ͡ ͙ͦ͋ͪ͊ͭͭΈ ͍͙͙͔ͤͣ͊ͤ ͤ͊ ͭͦΣ ;ͭͦ ͙ͦͤ ͔͙ͪ͊ͯ͘͡ΌͭͫΎΣ ͔͔ͨͪ͗͒ ͍͔͎ͫͦΣ ͤ͊ 

ͤ͊ͼ͙ͦͤ͊͡Έͤͦͣ ͍͔ͯͪͦͤΣ ͨͦͫͦ͟͡Έͯ͟ ͙͔͔͙͔ͨͪͣͤͤ ͤͦͪͣ ͎͍͎ͯͦͦͤͦͦ͡ ͍ͨͪ͊͊ ͊͟͟ ͍͚ͦͫͤͦͤͦ ͍ͫͦͫͭ͊͡ΎΌ΅͔͚ 

͋ͦͪΈ͋· ͫ ͔ͨͪͫͭͯͨͤͦͫͭΈΌ ͙ ͤ͊ͼ͙ͦͤ͊͡Έ͚ͤͦ ͎͍͚ͯͦͦͤͦ͡ ͙͙͙ͨͦͭ͟͡ ͔ͦͫͭ͊ͭͫΎ ͤ͊ͼ͙ͦͤ͊͡Έ͚ͤͦ ͔͎͙͍͚ͨͪͪͦ͊ͭͦ 

͎͍ͦͫͯ͒͊ͪͫͭ͊Φ 

 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

1. ˸ͦͪͦ͘ ˹Φ˻Φ ̅ͦͪͣ· ͙ ͍͔͙ͤ͊ͨͪ͊ͤ͡Ύ ͔͎ͣ͗͒ͯͤ͊ͪͦ͒ͤͦͦ ͙ͫͦͭͪͯ͒ͤ;͔͍ͫͭ͊ ͍ ͋ͦͪΈ͔͋ ͫ ͔ͨͪͫͭͯͨͤͦͫͭΈΌ ͍ 

ͫͺ͔͔ͪ ͍·͙ͫͦ͟ͻ ͔ͭͻ͎͙͚ͤͦͦ͡Φ ˿͔͙ͪΎ ζ͙͙̑ͪ͒;͔͙͔ͫ͟ ͙ͤ͊ͯ͟ηΦ ́ͦͣ нп όсоύΦ Ѕ мΦ нлмм ͎Φ ˿Φ омр-325. 

2. ͍̂ͫͭ͊ ˻͎͙ͪ͊ͤ͊͘ͼ͙͙ ˻͋Ά͔͙͔͒ͤͤͤ·ͻ ˹͊ͼ͙͚ ˽͙ͪͤΎͭ ͍ ͎Φ ˿͊ͤ-̅ͪ͊ͤͼ͙ͫͦ͟ нсΦлсΦмфпр κκ ˿͙͋ͦͪͤ͟ 

͔͚͍͒ͫͭͯΌ΅͙ͻ ͎͍͍͒ͦͦͦͪͦΣ ͎ͫͦ͊͡΄͔͙͚ͤ ͙ ͍͔ͦͤͤ͟ͼ͙͚Σ ͊͘͟͡Ό;͔ͤͤ·ͻ ˿˿˿˾ ͫ ͙ͤͦͫͭͪ͊ͤͤ·͙ͣ 

͎͍͙ͦͫͯ͒͊ͪͫͭ͊ͣΦ ˤ·ͨΦ ·LLΦ ˸ΦΣ мфрсΦ ˿Φ мп-47  

3. ̏͡ΈΎ͍ͦ͘ ˻ΦˢΦ ˸͔͔͗͒ͯͤ͊ͪͦ͒ͤͦ ͙ͫͦͭͪͯ͒ͤ;͔͍ͫͭͦ ͎͍ͦͫͯ͒͊ͪͫͭ ͍ ͋ͦͪΈ͔͋ ͫ ͔ͨͪͫͭͯͨͤͦͫͭΈΌΦ 

ϭ ̉͊ͪ·͔͍ ̆ . .̆, 2023 
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FEATURES OF TEACHING ENGLISH LANGUAGE 

 

In the modern development of the world, the desire and need for mutual information exchange 

between countries, the integrated development of the economy is determined by the objective development 

conditions of the society. Language puts its resources in the service of expressing such developments that 

occur in various spheres of society and are proceeding at an increasingly rapid pace. It can be clearly seen 

that the lexicon of Turkmen, Russian and English languages fulfills its role in the creation and development 

of professional vocabulary related to the economy, and in the creation of a certain commonality between 

them. 

To conduct a comprehensive and systematic analysis of the economic vocabulary of the Turkmen, 

Russian and English languages, which are not related by origin, but are closely interacting today, from the 

point of view of formation, development and improvement, in particular, by using innovative methods and 

means of teaching in relation to the profession of the students. It was the first attempt to study the problem 

of teaching. 

Based on the examples of Turkmen, Russian and English languages, this analysis covers a certain 

historical period of time, i.e. the end of the 20th century and the beginning of the 19th century. Because the 

end of the 20th century and the beginning of the 19th century are characterized as a period of unstable rapid 

changes in the lexical structure, terms, especially economic terms of the Turkmen, Russian and English 

languages. social progress of the present time, innovations in the political and economic structure of the 

society, and the reforms carried out for fundamental change. They affected many lexical-semantic layers of 

the language, creating a unique "explosion, jump" in the development of the existing or used lexical structure. 

Under such external influences, the rapidly growing and enriching lexical structure led to the creation of a 

new term structure in the economic lexicon of foreign languages. 

The emerging economic lexicon became a means of presenting economic information in different 

languages. The lexical basis of such words for the Turkmen language, which is used as the state language in 

Turkmenistan, mainly due to its widespread and widespread use, were derived terms from the English and 

Russian languages, which had an international character. 

However, even the modern Turkmen language's advanced word formation system could not "copy" all 

those terms in the same way as in the language it originated from. He mastered them in different ways, that 

is, part of the international economic terms in English and Russian were taken directly without changing their 

previous form, and another group was created with the help of the national language. In this case, full and 

partial protection of terms played an important role. The teaching of the economic lexicon, which is a branch 

of the professional lexicon of the Turkmen language, depending on the profession the students are studying, 

helps to quickly master the professional lexicon of words belonging to this layer. The economic lexicon is 

taught based on new innovative methods and means of expression, which makes this task easier. 

Thus, the following methods and means of teaching the economic lexicon of the Turkmen language to 

students depending on the profession they are studying are indicated: 

1) use textbooks, manuals, dictionaries that describe modern information. Here textbooks, manuals 

and dictionaries are selected as resources that do not lose the modernity and importance of education. When 

they are used as a teaching tool, the origin, development and enrichment of the economic vocabulary of the 
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Turkmen language is revealed by using the methods of description, interpretation, comparison, comparison. 

2) active use of technical means of education (computer, language rooms, multimedia board, video- 

and audio devices, etc.). The teacher's teaching of the economic lexicon related to the profession is facilitated 

by the use of technical means of education - watching movies. Here, the teacher chooses a specific topic 

related to economics, finds unfamiliar words related to economics from the watched movie, looks up the 

meaning in dictionaries, finds out which language the word comes from, explains what it is related to in 

Turkmen language, and determines what its meanings are. the topic can be explained. In this way, the 

understanding of the meaning of words, their quick memorization, and the ability to use them correctly and 

appropriately are achieved. In the lessons of teaching economic lexicon to the students, they have the 

opportunity to receive modern information, read and listen to the words related to it by using the technical 

means of education, and the skills of appropriate use of the information are developed. 

3) use of educational teaching aids (pictures, tables, charts, etc.). Using these learning tools also 

provides students with additional opportunities to acquire economic vocabulary. Because mastering the 

economic lexicon is primarily related to the provision of knowledge about economics. 

Literature: 

1.  Richards, J.C. Dictionary of language teaching and applied linguistics  

2.  Richards, J. Platt, H. Platt. - Harlow: Longman, 1992. - 423 p. 

3.  Rubin, J. How to be a more successful language learner / J. Rubin, I. Thompson. 

4.   Boston, MA: Heinle & Heinle, 1994. - 128 p. 

ϭBashimova E., Jemilova A., Garaev A., 2023 

 

 

 

 

Garatayeva Guljan, teacher 

Saparow Saparmuhammet, student 

Turkmen State Institute of Finance 

 

SOME METHODS OF TEACHING ENGLISH 

 

Key words: 

young generations, education, studying foreign language. 

 

Rising the perfect generation is the main concern of our people at all times. Because an educated 

generation is the glory of the Motherland. This time, our people created a national education school. At the 

core of the educational school created by our people over the centuries are national spiritual values and 

original principles such as patriotism. 

Today, it is an important issue of modern times to educate the youth, educate the perfect generations 

who are loyal to the society, hardworking, skilled in modern innovative devices and digital systems, who 

contribute to the comprehensive development of the country. 

Today's young generations are our future, future professionals who will realize lofty goals. The future 

development of our state and the health of our society depend on the education we give to today's youth. 

That is why the President of the Republic of Uzbekistan has put forward generational education as an 

important direction of state policy and pays special attention to our young citizens. 

In this wonderful age, fortunate young people understand the wide range of opportunities that are 
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created for them, and they feel close to attention. The President of the Republic of Azerbaijan emphasizes 

the importance of education of the young generation: "Education of the young generation in the spirit of 

patriotism, all conditions should be created for them to get a high-quality education, to fully reveal their 

abilities to be creative and engage in sports." 

During the Revival of the new age of stable state, active participation of the young generation in the 

political and social life reforms of the country, various social events, and widespread involvement in 

entrepreneurship are characterized as the main directions of modern education. It is also worth noting the 

extensive activities related to the organization of professional contests and sports competitions among young 

people. One can see the interest of the happy young people participating in these activities in the political 

and social life of the country and the desire to study science and education. This contributes well to the 

development of young people's worldview, to becoming healthy, mature and educated professionals. 

In our wonderful times, the young generation is being brought up in the spirit of patriotism. All 

conditions are created for them to receive high-quality education, to engage in creativity and sports, and to 

reveal their learning abilities. 

Lƴ ǘƻŘŀȅΩǎ ƳƻŘŜǊƴ ǿƻǊƭŘΣ ǘŜŎƘƴƻƭƻgy has an ever-changing effect on many things and this includes 

English language learning and teaching. 

Technology has gained a more prominent place in classrooms in recent times and is of particular use 

to blended teachers. Blended teaching or learning is a formal education method whereby content is partly 

ŘŜƭƛǾŜǊŜŘ ǘƘǊƻǳƎƘ ŘƛƎƛǘŀƭ ŀƴŘ ƻƴƭƛƴŜ ƳŜŘƛŀΦ ²ƘƛƭŜ ǎǘǳŘŜƴǘǎ ǎǘƛƭƭ ŀǘǘŜƴŘ άōǊƛŎƪ-and-ƳƻǊǘŀǊέ ƭŜǎǎƻƴǎ i.e. in a 

building with a teacher present these are combined with technology-aided activities. The importance of the 

use of technology in education has been highlighted launch. This is a strategic purpose that has been set up 

ǘƻ ŀŎŎŜƭŜǊŀǘŜ ǘƘŜ ƎǊƻǿǘƘ ƻŦ ¢ǳǊƪƳŜƴƛǎǘŀƴΩǎ ŜŘǳŎŀǘƛƻƴ ǘŜŎƘƴƻƭƻƎȅΦ !ǇŀǊǘ ŦǊƻƳ ƛǘΣ ǘŜŀŎƘŜǊǎ ƻŦ ŦƻǊŜƛƎƴ 

languages need to employ innovative ideas in their teaching because in our country most of the young 

generation learn English as a second language. When we discuss innovation, we often immediately think of 

the internet and what we can now do online. For learners, more and more English language apps and learning 

games appear every month. And for learners keen to practice their conversational skills, there are dedicated 

websites to help them do that. The list of digital platforms extensive and growing all time. The advent of the 

internet and the growth of social media have certainly allowed teachers of English from all over the world to 

form online communities that act as a huge global staff room. 

A recent report predicts that the demand for learning English is likely to fuel the growth of the software 

market for English language learning and development. This software can combine verbal and visual learning, 

ǎǘǊŜŀƳƭƛƴŜ ǇǊƻŎŜǎǎŜǎ ŀƴŘ ƳƻǘƛǾŀǘŜ ƳƻǊŜ ƭŜŀǊƴŜǊǎ ǘƻ ŎƻƭƭŀōƻǊŀǘŜΦ [ŜŀǊƴŜǊΩǎ 5ƛŎǘƛƻƴŀǊȅΣ ǿƘƛŎƘ ƛǎ ƴƻǿ ŀǾŀƛƭŀōƭŜ 

ŀǎ ŀƴ ƛtƘƻƴŜκƛtŀŘ ŀǇǇΥ ƛǘΩǎ ǘhe most up-to-date dictionary and now includes an integrated thesaurus. 

Considering demands made to the students studying at the foreign languages and intending to become 

a philologist or an English teacher we pay great attention to the lessons of analytical reading, the essential 

component of which is fully-made analysis of the written text. Analyzing any text we mad special researches 

on the meanings of the units in the text, of each word in it.  

In this article we would like to focus your attention on thŜ ǿƻǊŘ άƭƻƻƪέ ƛƴ 9ƴƎƭƛǎƘ ŀƴŘ άseretmek, 

ƎǀǊƳŜƪέ in Turkmen. 

.ƻǘƘ ǿƻǊŘǎ ŀǊŜ ǊŜƴŘŜǊŜŘ ŀǎ άǘƻ ǳǎŜ ƻƴŜΩǎ ŜȅŜǎΣ ǘƻ ǘǊȅ ǘƻ ǎŜŜέΦ 9ΦƎΦ LΩƭƭ Ƨǳǎǘ ƭƻƻƪ ŀƴŘ ǎŜŜ ƛŦ ǘƘŜ ǇƻǎǘƳŀƴ 

is coming. hƭ ǒƻƭ ǘŜƪŜǇōƛǊ ƎŀǊŀȇǒȅ ōƛƭŜƴ ŀŘŀƳƭŀǊŀ ǎŜǊŜǘŘƛ.  

These words also may be used as a constituent of a phrasal verb (the verb with a preposition or an 

ŀŘǾŜǊōύ ƛƴ 9ƴƎƭƛǎƘ ŀƴŘ ŀ ǿƻǊŘ ŎƻƳōƛƴŀǘƛƻƴ ƛƴ ¢ǳǊƪƳŜƴΦ 9ȄŀƳǇƭŜǎ ƻŦ ǇƘǊŀǎŀƭ ǾŜǊōǎ ŀǊŜ άƭƻƻƪ ŦƻǊέ όǎŜŀǊŎƘύΣ 

άƭƻƻƪ ŀŦǘŜǊέ όǘŀƪŜ ŎŀǊŜ ƻŦ ǎƻƳŜōƻŘȅύΣ άƭƻƻƪ ǳǇέ όŦƛƴŘύΣ άƭƻƻƪ ŀƘŜŀŘέ όōŜ ǿŀǘŎƘŦǳƭύ the same examples and of 

word expressions in Turkmen are: ȇŀƎǒȅ ƎǀǊƳŜƪΣ ŀƶǎŀǘ ƎǀǊƳŜƪΣ ƻƪŀǇ ƎǀǊƳŜƪΣ ǎȅƴŀǇ ƎǀǊƳŜƪΦ 
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.ŜǎƛŘŜǎ ǘƘŜ ŘƛǊŜŎǘ ƳŜŀƴƛƴƎ ǘƘŜǎŜ ǿƻǊŘǎ Ƴŀȅ ōŜ ǳǎŜŘ ƛƴ ǎƻƳŜ ƻǘƘŜǊ ŀŘŘƛǘƛƻƴŀƭ ƳŜŀƴƛƴƎǎΦ ά¢ƻ Ǉŀȅ 

ŀǘǘŜƴǘƛƻƴ ǘƻ ǎƻƳŜǘƘƛƴƎέ ƻōǎŜǊǾŜ ǎƻƳŜǘƘƛƴƎΦ !ƴŘ άǘƻ ǎŜŜƳ ǘƻ ōŜΣ ŀǇǇŜŀǊέ ƛƴ 9ƴƎƭƛǎƘΣ άƭƻƻƪ ŦƻǊ ǎƻƳŜǘƘƛƴƎ ǘǊȅ 

ǘƻ ƘŀǾŜ ǎƻƳŜǘƘƛƴƎέΣ ŀƴŘ άƭƻƻƪ ŀŦǘŜǊ ǎƻƳŜōƻŘȅΣ ōŜ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǎƻƳŜǘƘƛƴƎέ ƛƴ ¢ǳǊƪƳŜƴ 9ƴƎƭƛǎƘ ά[ƻƻƪ 

ǿƘƻΩǎ ƘŜǊŜΗέ ά¢Ƙŀǘ ōƻƻƪǎ ƭƻƻƪǎ ƛƴǘŜǊŜǎǘƛƴƎΗέΦ 

5ŀƶ ōƛƭŜƴ ǘǳǊȅǇΣ œŀȇ ƴŀƘŀǊ ǳƎǊǳƴŀ œȅƪŘȅƭŀǊΦ  LǒŜ ǎeretmek. 

Sometimes the words appear within an idiom-expression conveying a meaning different from the 

ƳŜŀƴƛƴƎ ƻŦ ǘƘŜ ǎŜǇŀǊŀǘŜ ǿƻǊŘǎ ŀǊŜ ǇŀǊǘ ƻŦ ƛǘΦ 9ΦƎΦ ά[ƻƻƪ ŀ ƎƛŦǘ ƘƻǊǎŜ ƛƴ ǘƘŜ ƳƻǳǘƘ έΦ ƳŜŀƴǎ ǘƻ ŎǊƛǘƛŎƛȊŜ ƻǊ ŦƛƴŘ 

fault with a gift usually because one is ǎǳǎǇƛŎƛƻǳǎ  ƻŦ ǘƘŜ ƎƛǾŜǊΩ ƳƻǘƛǾŜǎΦ 
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THE IMPORTANCE OF LEARNING LANGUAGE 

 

Every effort should be made to develop social skills, because there is a problem of not knowing or not 

knowing the characteristics of communication with some social groups that are being studied to ensure the 

tolerance and safety of communication. both sides. It is important to make students interested in learning 

and understanding the culture of the target language countries, to find a common language and to find 

agreement in difficult situations, because it enriches students' personality socially and culturally; knowledge 

will also come. The inclusion of a social component in teaching a foreign language to students in a general 

education school serves to provide a complete picture of the world among students by expanding the amount 

of knowledge of students in various activities, introducing them to cultural heritage, and raising patriotism. 

A citizen of the world who respects the thoughts and ideas of his country and the interlocutor, who can free 

personal and intercultural communication. Being aware of the characteristics of society, developing a sense 

of tolerance for other points of view, broadens the horizons of students, increases the level of general culture 

and the motivation to learn foreign languages. 

Teaching can be done by using the elements of group activity and using the latest teaching methods 

and methods, the knowledge and skills of independent work, and the use of group forms of cooperation. 

content of more effective foreign language teaching that focuses on personal attitudes of students. The 

modern state standard of basic general education defines tasks for achieving qualitatively new goals in 

learning a foreign language, namely: all components of a foreign language that have a special place in the 

development of communication skills and social competence; and development, using a foreign language 

allows students to connect with new social experiences. Thus, building social skills means teaching students 

to communicate with each other in the learning process by performing various communication tasks. 161 

Today, in teaching a foreign language, individual, frontal and group types of organizing the learning process 

are distinguished. A separate form of organizing students' work means that the student performs 

independently, without interacting with other students, the same for the whole class, but at the same step 
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for everyone. The separate form of work is used to solve different didactic problems at different stages of 

the lesson: mastering new knowledge and combining them. , to build and reinforce skills and abilities, to 

repeat and generalize the material covered. Homework is more common when doing independent and 

supervised tasks. However, this type of social skills development has a significant drawback - when a student 

works on a task, he is isolated from other students and is solely responsible for the success of this exercise. 

With this type of organization of educational activities, the student does not interact with other 

students, which prevents him from being in society, solving disputes and problems, and being part of a group. 

The most common way of organizing students' educational activities is a class in which all students of the 

group perform a common task under the direct supervision of the teacher. The work is carried out at the 

same pace as the whole class. The teacher tries to influence all those present at the same time by telling, 

explaining and showing. The main form of organizing students' learning activities helps to establish a close 

relationship between the teacher and the class, a friendly joint work of students, during which not only 

education, but also general participation in solving educational problems is achieved. 

u˸tual assistance, the formation of stable cognitive interests, allows the use of various methods and 

techniques to enhance the learning process. Often used at the initial assimilation stage of new material with 

problem-based, informative and explanatory-demonstration, this type allows to involve the maximum 

number of students in active learning and cognitive activities... they consider one. This is not accidental, 

because "educational activity is a collective and socially organized network of relationships, relationships and 

communication". 

Psychologists have proven that collaborative work in groups of students and teachers is the primary 

form of independent work and determines the skills of actions such as goal setting, planning, monitoring and 

evaluation, without which learning is impossible. To summarize the learning activities, let's refer to the 

structure of group learning activities, which consists of the following links: 

1. The motivational-reflective connection involves students' joint analysis of conditions and 

possibilities, as well as their acceptance or rejection of a single educational problem. 

2. Executive connection - the implementation of existing knowledge when performing a group of 

educational activities and tasks collectively or locally. Mutual support and accuracy, the ability to adequately 

criticize oneself, and a sense of responsibility for the outcome of a common cause are especially necessary 

here. 
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The development of the Internet has opened a gateway to new alternative learning models. One of 
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these is blended learning (BL), which combines online and face-to-face learning. This study aims at 

investigating learners' satisfaction with experiencing blended learning in English lessons at a university in 

Vietnam. The students in English course 1 experienced classes divided into two phases: phase 1- using 

traditional face-to-face teaching and phase 2- using a blended learning approach. Following the feedback 

from survey questionnaires, semi-structured interviews, detailed data analyses were made in the study. The 

results showed that a great number of learners exhibited overall positive satisfaction with the blended 

ƭŜŀǊƴƛƴƎ ƭŜǎǎƻƴǎΦ LƳǇƭƛŎŀǘƛƻƴǎ ŀǊŜ ƳŀŘŜ ǘƻ ƛƳǇǊƻǾŜ ǘƘŜ ŎƻǳǊǎŜΩǎ ǉǳŀƭƛǘȅ ŀƴŘ ǇǊƻǾƛŘŜ ŘƛǊŜŎǘƛƻƴǎ ŦƻǊ ŦǳǘǳǊŜ 

research. 

Key words: 

 blended learning, language skills, learning English, mixed method 

  

1. Introduction 

Today, with the development of information technology and the Internet, online teaching and learning 

have become an inevitable trend in the field of education in the world in general and in Vietnam in particular. 

Research and practice show that information technology can help teachers and learners make drastic 

changes in the teaching and learning process, creating opportunities for learners to develop creativity, 

problem solving ability, information processing skills, communication skills and other higher order thinking 

skills. 

Research around the world has shown that the blended learning (BL) model combining online teaching 

(E-learning) and face-to-face teaching (face-to-face) is emerging as a successful model of using computers, 

portable smart electronic devices such as smartphones and tablets of students, etc., create opportunities for 

interaction and communication to help teachers achieve their goals and tasks, and save time, cost, overcome 

the limitations of geographical distance and increase the quality of education at the same time (Graham, 

Woodfield & Harrison, 2013; Neumeier, 2005). Thus, the harmonious combination of online and face-to-face 

teaching in the integrated teaching model has created an open learning environment, unlimited in space and 

time, in order to optimize the learning process, improving the quality of teaching and learning. 

It can be said that the time of social distancing due to the COVID-19 pandemic has opened up a golden 

opportunity for the integrated teaching model to be implemented synchronously and comprehensively at 

higher education institutions as well as the University of Mining - Geology as an inevitable trend of modern 

education in the period of integration with world education. 

During 2 years of online teaching during COVID-19, the author noticed the positive aspects of online 

teaching in applying a number of online activities to further support students' English learning. After the 

stressful time of the COVID-19 pandemic, everything returned to normal, realizing the feasibility of combining 

traditional teaching with online teaching to teach English is very urgent because it is not only a temporary 

solution during the COVID-19 epidemic season, contributing to the process of designing integrated curricula 

in the future, but also being seen as the contribution to educational innovation for higher education in 

Vietnam, keeping up with advanced education in the world. The research and development of lectures 

applying the BL in teaching English at the university level in general and at the University of Mining and 

Geology in particular at the present time is very significant.  

The level of learner satisfaction plays a major role in measuring the effectiveness of blended learning, 

which is influenced by various factors (Chen and Yao, 2016). This study aims at investigating learners' 

satisfaction with experiencing BL in English lessons at the Hanoi University of Mining and Geology, Vietnam. 

To evaluate the satisfaction of students toward the blended-learning lessons, an action study was conducted 

on group 182 - English course 1 of the regular training program, in two phases in the 1st semester of the 

academic year 2022-2023. The author conducted this evaluation as an evidence-based study to form a 
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ƧǳŘƎƳŜƴǘ ƻƴ ǘƘŜ ƭŜǎǎƻƴ ǇƭŀƴΩǎ ŜŦŦŜŎǘƛǾŜƴŜǎǎ ŀƴŘ ǘƻ ƛŘŜƴǘƛŦȅ ƛǎǎǳŜǎ ŦƻǊ ŦǳǘǳǊŜ ƛƳǇǊƻǾŜƳŜƴǘΦ ¢ƘŜ ŀǳǘƘƻǊ ƳŀŘŜ 

use of both quantitative and qualitative methods to get deeper look at the issue. In this study, two collection 

instruments were used in order to collect data: an online survey questionnaire, an individual interview. 

The author divides the research into 2 phases. In the first phase, the author adapted the traditional 

face-to-face lesson plan (without extra online activities) for half of the assigned lessons in the textbook: New 

English File, Pre - Intermediate, Clive Oxenden, Christina Latham-Koenig, Paul Seligson, 2006., Oxford 

University Press. And in the second phase, the author conducted the blended learning lesson plans for the 

remains. 

For the online learning, the online tasks (pre-reading activities, vocabulary learning, online quizzes, 

videos, writing tasks, etc.) are designed to align with the objectives of the lesson; and each task is selected 

for specific parts. The tasks are varied and authentic, which are relevant to online learning environment. 

Consequently, there is a strong connection between face-to-face class activities and online learning tasks. 

The face-to-face activities are based on the textbook. The time allocation is reasonable.  

2. Theoretical background and Methodology 

2.1. An overview on Blended learning (BL) 

A blended learning model, also known as an integrated learning model, is a combination of face-to-

face teaching with current online teaching models (E-learning). The BL model is a learning model researched 

and proposed by the University of Cambridge, UK and applied by many major educational institutions in the 

world. With the strong development of the Internet and smartphone technology, BL is the optimal choice, 

giving students the opportunity to learn English anytime, anywhere, while still ensuring the interactivity of 

foreign language. The combination of both traditional classroom instruction and a digital environment 

creates a more personalized, effective, and productive learning experience.     

2.2. Methodology 

In this paper, two research instruments including online survey questionnaires, semi-structured 

interviews, together with detailed data analyses, will be presented. Actual information from all the 

participants can be obtained by using surveys. Questionnaires and interviews are the most popular methods 

of data collection in surveys, as they are quick, valid and easy.  With the aim of obtaining as accurate 

information as possible, the researcher used both instruments. This also helps increase the validity and 

reliability of the research. The study was conducted for 48 students of K66 group 182, English course 1, at 

the University of Mining and Geology, during the learning period from August 2022 to October 2023. 

2.2.1 Questionnaires 

In this study, the Google Forms questionnaires were delivered online to the students. To prevent the 

situation that participants gave random responses due to their laziness or were not favorable to it, the aims 

and directions of the surveys were clarified thoroughly to the participants in advance. Additionally, the 

ǉǳŜǎǘƛƻƴƴŀƛǊŜǎΩ ƭŀƴƎǳŀƎŜ ǿŀǎ ǳƴŘŜǊǎǘŀƴŘŀōƭȅ ŦŀŎƛƭƛǘŀǘŜŘ ŦƻǊ ǎǘǳŘŜƴǘǎΦ  

Participants were asked to show their agreement or disagreement level by choosing one of five 

answers: strongly agree, agree, partially agree, disagree, strongly disagree conforming to Likert scale. They 

were required to read 10 statements and rate them from 1 (strongly disagree) to 5 (strongly agree). 

To prevent random responses by participants due to their lack of interest or laziness, the purposes of 

the surveys were explained clearly to the participants. The language used in the survey was simplified to help 

students understand it carefully. 

2.2.2 Semi-structured individual interviews 

The researcher applied interviews that are ideally designed to produce reliable results as an extra 

ƛƴǎǘǊǳƳŜƴǘ ǘƻ ŎƘŜŎƪ ǘƘŜ ŎƻƳǇŀǘƛōƛƭƛǘȅ ōŜǘǿŜŜƴ ǉǳŜǎǘƛƻƴƴŀƛǊŜǎ ŀƴŘ ǘƘŀǘ ƛƴǎǘǊǳƳŜƴǘ όǎǳǇǇƻǎŜŘ ōȅ WǳǊƪƻǾƛőΣ 

V.(2015), Chih-cheng, (2012).   and Lin, L. F. (2010)). Ten individual interviews were conducted after the 
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ƛƴƴƻǾŀǘƛƻƴ ǘƻ ŎƻƭƭŜŎǘ Řŀǘŀ ŀōƻǳǘ ǎǘǳŘŜƴǘǎΩ ŘŜǘŀƛƭŜŘ ǊŜŦƭŜŎǘƛƻƴǎ ƻƴ ǘƘŜ ǊŜǎŜŀǊŎƘΣ ǘƘŜƛǊ ǇǊƻōƭŜƳǎΣ ǘƘŜƛǊ ƛŘŜŀǎ 

about BL and their recommendations. 

In comparison with questionnaires, the semi-structured interviews brought about a better 

understŀƴŘƛƴƎ ƻŦ ǘƘŜ ǎǳōƧŜŎǘǎ ǎƛƴŎŜ ǘƘŜ ƛƴǘŜǊǾƛŜǿŜŜǎΩ ŀƳōƛƎǳƻǳǎ ŀƴǎǿŜǊǎ ŎƻǳƭŘ ōŜ ƛƳƳŜŘƛŀǘŜƭȅ ŎƭŀǊƛŦƛŜŘ ŀƴŘ 

ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ƴƻƴ-verbal communication could also be observed (Ary, Sorensen, Razavieh, 2009). The 

researcher only used note taking to record the interviews to assure confidentiality. Another reason for not 

recruiting audio-recording was the noise of the surrounding classrooms, traffic roads and the fans in the 

classrooms.Semi-structure interviews were implemented based on a ten-question-list set up by the 

researcher.  

Last but not least, the interviews were held in the empty classroom at the university after the 

ǇŀǊǘƛŎƛǇŀƴǘǎΩ ǎǘǳŘȅƛƴƎ ǘƛƳŜΦ ! ŎƻƳŦƻǊǘŀōƭŜ ŀǘƳƻǎǇƘŜǊŜ ǿŀǎ ƳŀƛƴǘŀƛƴŜŘ ŘǳǊƛƴƎ ǘƘŜ ƛƴǘŜǊǾƛŜǿ ǎƻ ǘƘŀǘ ǘƘŜ 

participants felt comfortable and were not influenced by any pressure to reveal their thoughts freely. 

2.2.3. Collecting and processing data 

To get learners' opinions on the BL application, the researcher sent a Google Forms questionnaire 

consisting of 10 questions about BL experiences designed according to the Likert scale by the end of the 

eighth week. It was expected that all forty-eight students would participate in answering the questionnaires 

delivered after the innovation; however, in fact, there were only thirty-three responses. Then, the data and 

charts were given in the Google Forms result.  

The note-ǘŀƪƛƴƎǎ ƻŦ ǘŜƴ ǎǘǳŘŜƴǘǎΩ ƛƴŘƛǾƛŘǳŀƭ ƛƴǘŜǊǾƛŜǿǎ ǿŜǊŜ ǎǘƻǊŜŘ ŎŀǊŜŦǳƭƭȅΦ 5ǳǊƛƴƎ ǘƘŜ ŀƴŀƭȅǎƛǎ 

process, open coding and axial coding were utilized. The research took the data apart and labeled it according 

ǘƻ ǘƘŜ ǊŜǎŜŀǊŎƘŜǊΩǎ ǘƘŜƳŜǎ όƛƴǘŜǊǾƛŜǿ ǉǳŜǎǘƛƻƴǎύΦ ¢ƘŜƴΣ ǘƘŜ ǊŜǎŜŀǊŎƘŜǊ ŎƻƳǇŀǊŜŘ the data, highlighted and 

noted the emerging similarities and differences. After fulfilling the comparisons, the data was put back 

together in new categories to develop links between themes and categories for the final result. 

To sum up, the results obtained by the learners are very positive. Most students are satisfied with 

blended learning. Many students expressed satisfaction with the teaching methods, and they also agreed 

that the engaging interactive activities and interesting self-study content of blended learning contribute to 

the improvement of English skills for learners. It also motivates and makes it easier to understand and 

remember, absorb knowledge, and make better use of time. The research results show that teachers can 

apply BL effectively to help students achieve their goals in learning English at the university.  

3. Results and discussion 

To assess the satisfaction level of students when applying blended learning (BL), the author conducted 

an online survey using a questionnaire for the students in group 182, K66 at the University of Mining and 

Geology. The questions are measured using a 5-point Likert scale, with options: 1 = strongly agree; 2 = agree; 

3 = partially agree; 4 = disagree; 5 = totally disagree. Thirty-three students responded to the survey with 33 

valid votes included in the analysis. The results of the study are summarized in Table 1 below. 

 Table 1 

Feedback from the students in Group 182- English course 1 

                                    Percentage (%) 
Questions 

1 2 3 4 5 

1. I find the BL course content easy to 
understand. 

33.3 57.6 9.1 0 0 

2. I find the BL course useful. 45.5 48.5 6.1 0 0 

3. I find the BL course content interesting 33.3 57.6 9.1 0 0 

4. I actively participated in the BL activities. 24.2 57.6 15.2 3 0 

5. I am satisfied with the BL approach. 36.4 51.5 9.1 3 0 

6.I am satisfied with the materials used in the 
integrated course. 

45.5 45.5 9.1 0 0 



ˢ˴ˢ˨˩˸ˮ̉˩˿˴˻˩ ˮ˭˨ˢ́˩˶̎˿́ˤ˻ ζ˹ˢ̂̉˹ˢ̒ ˢ˾́˩˶̎η 

 

 

164 

                                    Percentage (%) 
Questions 

1 2 3 4 5 

7. I find the assessment methods in the course 
appropriate. 

33.3 54.5 12.1 0 0 

8. I find the online learning  appropriate. 30.3 54.5 12.1 3 0 

9. I find the self-study activities at home 
appropriate. 

18.2 66.7 9.1 3 3 
 

10. I am satisfied with the BL class. 36.4 57.6 5.00 3 3 

 

From the results of the table above, we can see that the majority of students are satisfied with the BL 

class. Out of 10 questions, 8 have no one strongly disagreeing or disagreeing with the BL class. There are few 

participants (0%-3%) who found the online learning inappropriate.  

Sometimes, students might make random choices, making the collected data less reliable. There is a 

couple of the same information in the above questionnaire (number 5 and number 10) but it is illustrated in 

different words, howevŜǊΣ ǘƘŜ ǊŜǎǳƭǘǎ ŀǊŜ ǘƘŜ ǎŀƳŜ ǿƛǘƘ осΦп҈ ƻŦ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘǎ ƎƛǾƛƴƎ ǘƘŜ ǊŀǘƛƴƎ ƻŦ ΨǎǘǊƻƴƎƭȅ 

ŀƎǊŜŜΩΦ 5ŜǎǇƛǘŜ ǘƘŀǘΣ ŎǊƻǎǎ-check questions, should be made more frequent in other questionnaires.  

Regarding the questions related to the content, interactive activities, learning materials, assessment 

methods, etc. in the BL lessons, most of the respondents agreed that those really helped them develop 

language ability and skills. This result is also consistent with the results of individual interviews with 10 

participants. A total of 10 respondents answered that they preferred the BL to the traditional one because 

online activities are not only intuitive, easy to understand, interesting, and motivating for learners but also 

convenient, effective and useful when learners have time to prepare at home, practice language skills more 

frequently anywhere and anytime with portable devices. Apart from that, 6 out of 10 learners thought that 

additional activities related to listening and speaking skills should be added to the BL class, and 4 out of 10 

people said that groupwork activities should be added to have more successful and effective lessons. 

4. Conclusion 

After this study, the author has more information and a deeper understanding of the satisfaction of 

students with blended learning experience. Despite the time constraints and some objective reasons, the 

ƭŜŀǊƴŜǊǎΩ ǎŀǘƛǎŦŀŎǘƛƻƴ ǿƛǘƘ .[ ǿŀǎ ƎŜƴŜǊŀƭƭȅ ŦŀǾƻǊŀōle. From the analysis of the survey questionnaires and 

individual interview results, most students were satisfied with the BL experience in developing language 

skills. After experiencing the research, the researcher knew more about the problems that students may 

encounter in the BL. With some interesting unexpected situations, her knowledge as well as her skills in 

collecting and analyzing data were sharpened. 

However, this study also had several limitations. The effectiveness of BL may be dependent on student 

characteristics, design features, and learning outcomes. As this study was implemented in a small class, some 

factors that could have influenced the final outcomes were not assessed in this study. Therefore, further 

well-designed randomized controlled trials should be done. The research considered a preliminary study 

would guide the researcher to think about how to design more effective BL lesson plans for learners to 

retrieve their goals and carry out more large-scale in-depth research appropriately in the future to avoid 

undesirable outcomes.  
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IMPLEMENTATION OF FOREIGN LANGUAGE TEACHING CONCEPTS IN TECHNICAL UNIVERSITIES 

 

Abstract 

This paper discusses the issue of the features of the development of the English language in a technical 

university and their influence on the development of education. A cross-sectional and comparative analysis 

of the influence of various factors on the development of teaching English was carried out. Recommendations 

for the implementation of developments are given. 

Keywords 

Analysis, method, evaluation, English, education. 
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Abstract 

This paper deals with the question of the peculiarities of the development of English grammar in the 

economy and their influence on the development of education. A cross-sectional and comparative analysis 

of the influence of various factors on the development of teaching English was carried out. Recommendations 

for the implementation of developments are given. 
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˻͍ͫͤͦͤ͊Ύ ͺͯͤ͟ͼ͙Ύ ͨͦͪΎ͒͊͟ ͍ͫͦ͡ ͊͘͟͡Ό;͔͊ͭͫΎ ͍ ͍·͔͙͙ͪ͊͗ͤ ͎͙ͪ͊ͣͣ͊ͭ;͔͙ͫ͟ͻ ͦͭͤͦ΄͔͙͚ͤ ͙ 

͔͔͔͙͙ͦͨͪ͒ͤ͡ ͎͙ͪ͊ͣͣ͊ͭ;͔͎ͫͦͦ͟ ͫͭ͊ͭͯͫ͊ ͍ͫͦ͊͡ ͔ͨͯͭͣ ͺ͙ͫ͊͟ͼ͙͙ ͔͎ͦ ͔͙ͨͦͦ͗ͤ͡Ύ ͍ ͔͔͙͙ͨͪ͒ͦ͗ͤ͡Φ 

˿ͯ΅͔͍͔ͫͭͯͭ ͍͒͊ ͫͨͦͫͦ͋͊ ͔͙ͪ͊ͫͨͦͦ͗ͤ͡Ύ ͍ͫͦ͡ τ ͨ ͪΎ͚ͣͦ ͨͦͪΎ͒ͦ͟ ͍ͫͦ͡ ͙ ͦ͋ͪ͊ͭͤ·͚ ͨͦͪΎ͒ͦ͟ ͍ͫͦ͡Φ 

˽ͪΎ͚ͣͦ ͨͦͪΎ͒ͦ͟ ͍ͫͦ͡ 

˹͙͔͔͊͋ͦ͡ ͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤ͊ ͫͻ͔ͣ͊ ͔͙ͪ͊ͫͨͦͦ͗ͤ͡Ύ ͎͍͊ͤ͡·ͻ ;͔͚͊ͫͭ ͍ ͍͔͍͍͔ͨͦͫͭͦ͊ͭ͡Έͤͦͣ 

͔͔͙͙ͨͪ͒ͦ͗ͤ͡ ˽͔ͦ͒͗͊͡΅͔͔ τ ˿͟ ͔͔͊ͯͣͦ͘ τ ό˨͔͙͔ͦͨͦͤͤ͡ύΣ ͦͭͦͪ͊͟Ύ ͤ͊͘·͍͔͊ͭͫΎ ͨͪΎͣ·ͣ ͨͦͪΎ͒ͦͣ͟ 
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͙ͨͪͤ͊ͯ͘͟Φ 

˽ͪΎ͚ͣͦ ͨͦͪΎ͒ͦ͟ ͍ͫͦ͡ ͔͒ͦͨͯͫ͊ͭ͟ ͙͡΄Έ ͔ͤͫͦ͟͡Έͦ͟ ͍͙͊ͪ͊ͼ͙͚ ͺ͙͙͍͎ͫͪͦ͊ͤͤͦͦ͟ ΄͊͋ͦͤ͊͡Σ ͙ ͭͦ 
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͔ͫ͒ͯ͡Ό΅͙͚ ͍͙͒Υ 

˿ͯ͋Ά͔ͭ͟ ς ˴ ͍͔ͦͫͤͤ·͚ ͦ͋Ά͔ͭ͟ - ˽ ͪΎ͚ͣͦ ͦ͋Ά͔ͭ͟ 
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˽͙͔͔͙ͪͭ͡͡ ͙ͨͭͼ·Φ 
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ͭͦ ͙ͻ ͔͙͔ͨͦͦ͗ͤ͡ ͔͔͔ͣͤ ͺ͙͙͍ͫͪͦ͊ͤͦ͟Φ ˻͋·;ͤͦ ͔ͭ ͍ͫͦ͊͡Σ ͦͭͦͪ͟·͔ ͔ͭͫͤͦ ͍ͫΎ͊ͤ͘· ͔ͣ͗͒ͯ ͚ͫͦ͋ͦΣ ͊͟͟ 

͍͙ͨͪ͊ͦ͡Σ ͍ͫͭ͊ΎͭͫΎ ͍͔͔ͣͫͭΦ ˿͍͔͍͔ͦͦͭͭͫͭͤͤͦ ͍͔͔ͭͦͪͦͫͭͨͤͤ·͔ ;͙͊ͫͭΣ ͦͭͤͦͫΎ΅͙͔ͫΎ ͟ ͙ͻ ͎͍͊͊ͤ͘͡·ͣ ͍ͫͦ͊ͣ͡Σ 

͎ͪ͊ͫͨͦ͊͊͡ΌͭͫΎ ͪΎ͒ͦͣ ͫ ͙͙ͤͣΣ ͙͙͡ ͍͟͡Ό;͊ΌͭͫΎ ͍ ͙ͤͻΣ ͙͙͡ ͦ͋ͪ͊ͣ͡ΎΌͭ ͙ͻΦ ͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͙͊ͭͪ͋ͯͭ· ͙͋ͦ͡ 

͔͙ͨͪͣͦ͒ͺ͙ͼ͙ͪͯΌͭΣ ͙͋ͦ͡ ͙ͨͦͫͭͣͦ͒ͺ͙ͼ͙ͪͯΌͭΣ ͙͋ͦ͡ ͦ͋ͪ͊ͣ͡ΎΌͭ ͙ͻ ͎͍͊͊ͤ͘͡·͔ ͍ͫͦ͊͡Υ Ύ͔ͫͤͦ ͯͭͪͦΣ 

͍ͫͦͨͯͭͫͭͯΌ΅͙͔ ͔ͨͪͦ͋ͣ͡·Σ ͤ͊ͦͣ͊͘͟Ύ ͤ͊ͣ ͫͼ͔ͤ͊Σ ͫ͊ͣ·͚ ͫ;͙͍͊ͫͭ͡·͚ ;͔͍͔ͦ͟͡ ͤ͊ ͍͔͔ͫͭΣ ͯ͡;΄͙͚ ͡·͙͗ͤ͟ 

͍ ͙͔ͣͪΦ 

˹͔͊ͪ;͙Ύ ͙ ͍ͫͦ͊͡ ͪ͊ͤ͘·ͻ ͺͦͪͣ ͊͗ͯͭͫ͟Ύ ͙͔͔ͤ͊͋ͦ͡ ͍͙ͨͦ͒͗ͤ·͙ͣ ;͊ͫͭΎ͙ͣ ͔͔͙ͨͪ͒ͦ͗ͤ͡ΎΦ ˮͻ 

͍͙ͨͦ͒͗ͤͦͫͭΈ ͦͭ;͙͊ͫͭ ͦ͋ΆΎͫͤΎ͔ͭͫΎ ͙ͻ ͙ͪ͊͘͡;͚ͤͦ ͦͭͫ·͚ͦ͟͡ ͟ ͪ͊ͤ͘·ͣ ;͊ͫͭΎͣ ͔͔͙ͨͪ͒ͦ͗ͤ͡Ύ. 

˽͔͔͍͔ͪͪͤͯͭ·͚ ͨͦͪΎ͒ͦ͟ ͍ͫͦ͡ 

˨͎͚ͪͯͦ ͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤ·͚ ͔ͦ͋ͪ͊͘ͼ ͨͦͪΎ͒͊͟ ͍ͫͦ͡ - ͨ ͔͔͍͔ͪͪͤͯͭ·͚ ό͙͙͡ ͙͍͔͙ͤͪͫΎύΦ ˸· ͙ͪ͊͘͡;͔͊ͣ 

ͨͦͤͯ͡Ό ͙͍͔͙ͤͪͫΌ ό͎ͦ͒͊͟ ͔͔ͫ͊ͯͣͦ͘͟ ͔ͨͪ͒΄͔͍͔ͫͭͯͭ ͔ͨͦ͒͗͊͡΅͔ͣͯΣ ͊͟͟ ͍ ζˢ ͍ͦͭ ͙ ͻͦ͘Ύ͚͊͟ ͒ͦͣ͊ηύ ͙ 

;͙͊ͫͭ;ͤͯΌ ͙͍͔͙ͤͪͫΌ ό͎ͦ͒͊͟ ͔ͨͦ͒͗͊͡΅͔ͣͯ ͔ͨͪ͒΄͔͍͔ͫͭͯͭ ͭͦ͡Έͦ͟ ;͊ͫͭΈ ͔͎ͫ͊ͯͣͦͦ͘͟Σ ͊͟͟ ͍ ζˣͯ͒Έ 

ͫ;͙͍͊ͫͭ͡ΗηύΦ ˹͔ͦͭͦͪ͟·͔ ͎͙͙ͪ͊ͣͣ͊ͭ͟ ͙ͪ͊͘͡;͊Όͭ ͔ͭ͊͗͟ ͍͚͒ͦͤͯΌ ͙͍͔͙ͤͪͫΌ ό͎ͦ͒͊͟ ;͙͊ͫͭ ͔͎ͫ͊ͯͣͦͦ͘͟ 

͍ͫͭ͊ΎͭͫΎ ͔ͦͭ͒͡Έͤͦ ͔͔ͨͪ͒ ͔ͨͦ͒͗͊͡΅͙ͣΣ ͊͟͟ ͍ ζˤ͙͙ͫͭ ͤ͊ ͔͔ͫͭͤ ͙͊ͪͭͤ͊͟ηύΦ 

ˤ ͔ͤͦͭͦͪ͟·ͻ ͫͯ͡;͊Ύͻ ͙͍͔͙ͤͪͫΎ ͔ͣͦ͗ͭ ͋·ͭΈ ͙ͨͪͤΎͭ͊ ͊͘ ͤͦͪͣ͊͡Έͤ·͚ ͨͦͪΎ͒ͦ͟ ͍ͫͦ͡ ͍ ͦͤͫͭͪͯ͟͟ͼ͙Ύͻ 

ͫ ͦͫͦ͋·ͣ ͙͙͍ͦͣͣͯͤ͊ͭͤ͟͟·ͣ ͤ͊͘;͔͙͔ͤͣ ͙Σ ͙ͭ͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͙͡΄͔ͤ͊ ͚͊ͦ͟͟-͙͋ͦ͡ ͚ͦͫͦ͋ͦ ͙ͦͪ͊ͫ͟͟Φ ˤ 

͎͙͒ͪͯͻ ͫͯ͡;͊Ύͻ ͙͍͔͙ͤͪͫΎ τ Ήͭͦ ͍͔͎ͫͦͦ ͪͦ͒͊ ͔͔ͨͪͯͨͦͪΎ͒ͦ;͔͙͔ͤ ͒͡Ύ ͙͙͙ͫͭͫͭ͡;͔͎ͫͦͦ͟ Ήͺͺ͔ͭ͊͟ ͙͙͡ ͒͡Ύ 

͊͟ͼ͔ͤͭ͊Φ ˿ͤ͊;͊͊͡ ͔͔ͨͪ;͙͙ͫͣ͡ ͔ͭ ͫͯ͡;͙͊Σ ͎ͦ͒͊͟ ͙͍͔͙ͤͪͫΎ Ύ͍͡Ύ͔ͭͫΎ ͤͦͪͣ͊͡Έͤ·ͣ ͨͦͪΎ͒ͦͣ͟ ͍ͫͦ͡Φ 

ˮ͍͔͙ͤͪͫΎ ͙ͫͨͦ͡Έ͔ͯͭͫ͘Ύ ͒͡Ύ ͙ͪ͊͘͡;͔͙ͤΎ ͙͙͍ͦͣͣͯͤ͊ͭͤ͟͟·ͻ ͙͍ͭͨͦ ͔͔͙͚ͨͪ͒ͦ͗ͤ͡Φ 

̏ͣͺ͙͊ͭ;͔ͫ͊͟Ύ ͙ ͙͙͍ͦͣͣͯͤ͊ͭͤ͊͟͟Ύ ͺͯͤ͟ͼ͙͙ ͨͦͪΎ͒͊͟ ͍ͫͦ͡ 

ˤͭͦͪ͊Ύ ͺͯͤ͟ͼ͙Ύ ͨͦͪΎ͒͊͟ ͍ͫͦ͡ ͙ͫͦͫͭͦͭ ͍ ͭͦͣΣ ;ͭͦ͋· ͍·͔͒͡ΎͭΈ ͙͙͡ ͍·͔͒͡ΎͭΈ ͭͯ ;͊ͫͭΈ 

͔͔͙ͨͪ͒ͦ͗ͤ͡ΎΣ ͦͭͦͪ͊͟ΎΣ ͨͦ ͔͙ͣͤͤΌ ͎͍ͦͦͪΎ΅͔͎ͦΣ Ύ͍͡Ύ͔ͭͫΎ ͔͔͋ͦ͡ ͍͚͊͗ͤͦ ͙͙͡ ͙ͤͺ͙͍͚ͦͪͣ͊ͭͤͦΦ ͙̏ͭ ͍͔͒ 

ͺͯͤ͟ͼ͙͙ ό͍·͔͙͔ͪ͊͗ͤ ͤ͊͘;͙͙ͣͦͫͭ ͙͙͡ ͙ͤͺͦͪͣ͊ͼ͙͚ͦͤͤͦ ͍͔͙ͤ͊ͨͪ͊ͤͤͦͫͭ͡ ͙ ͍·͔͔͙͔͒ͤ͡ύ ͙ͪ͊͘͡;ͤ· ͨͦ 

͍͔ͫͦͣͯ ͤ͊ͤ͊͘;͔͙ͤΌΣ ͤͦ ͍ͦ ͎͙ͣͤͦͻ ͫͯ͡;͊Ύͻ ͙ͦͤ ͙͒ͯͭ ͍͔͔ͣͫͭ ͙͙͡ ͔͔͔ͨͪͫ͊͟ΌͭͫΎΣ ͙ ͙ͻ ͭͪͯ͒ͤͦ ͙ͪ͊͘͡;͙ͭΈΦ 

ˤ·͒͊Ό΅͔͔ͫΎ ͔͙͔ͨͦͦ͗ͤ͡ ͙ ͊͟ͼ͔ͤͭ ͙͎͒ͦͫͭ͊ΌͭͫΎ ͊͘ ͫ;͔ͭ ͔ͨͦͣ΅͔͙ͤΎ ͍ͫͦ͊͡ ͍ ͔ͤͦ͋·;͔ͤͦ 

͔͙͔ͨͦͦ͗ͤ͡Υ ͍ͫͦ͊͡Σ ͦ͋·;ͤͦ ͫͭͦΎ΅͙͔ ͍ ͤ͊;͔͊͡ ͔͔͙ͨͪ͒ͦ͗ͤ͡Ύ ό͙͔ͤ͊ͨͪͣͪΣ ͔ͨͦ͒͗͊͡΅͔͔ύΣ ͔ͨͦͣ΅͊ΌͭͫΎ 

͙͔͋͗͡ ͟ ͦͤ͟ͼͯΣ ͎ͭͦ͒͊ ͊͟͟ ͍ͫͦ͊͡Σ ͦ͋·;ͤͦ ͙͊ͤͣ͊͘Ό΅͙͔ ͙ͨͦ͘ͼ͙͙ ͙͔͋͗͡ ͟ ͦͤ͟ͼͯ ͔͔͙ͨͪ͒ͦ͗ͤ͡Ύ ό͙͔ͤ͊ͨͪͣͪΣ 

ͦ͋Ά͔ͭ͟· ͙ ͔͙ͨͪ͒͊ͭ͟·ύ ͍͙ͫ͒ͤͯͭ· ͟ ͤ͊;͊ͯ͡Φ 

˴͔ͦͤ;ͤ͊Ύ ͙ͨͦ͘ͼ͙Ύ ͍͔͎ͫ͒͊ Ήͣͺ͙͊ͭ;ͤ͊ ͒͡Ύ ͔ͨͦ͒͗͊͡΅͔͎ͦΦ ˻;͔ͤΈ ;͊ͫͭͦ Ήͭͦ ͔͔ͨͪͯͨͦͪΎ͒ͦ;͙͍͙͔͊ͤ 

͙͍͙ͨͪͦ͒ͭ ͟ ͔͙ͦͭͫͭͪ͊ͤͤΌ ͫͯ͋Ά͔ͭ͊͟Φ 

˨ͦ͗ͤͦ͡ ͋·ͭΈΣ Ήͭͦ ͍͔ͭͦ ͨ͊ͭ͡Έ͔ ͙ͫͭͦͦ͡ ͔ͤͣ͊͡·ͻ ͔͔͎͒ͤΗ 

˿͍Ύͯ͘Ό΅͊Ύ ͺͯͤ͟ͼ͙Ύ ͨͦͪΎ͒͊͟ ͍ͫͦ͡ 

͔́ͪͭΈΎ ͺͯͤ͟ͼ͙Ύ ͨͦͪΎ͒͊͟ ͍ͫͦ͡ ͊͘͟͡Ό;͔͊ͭͫΎ ͍ ͍·͔͙͙ͪ͊͗ͤ ͔͔ͤͨͪͪ·͍͙ͤͦͫͭ ͣ·͙ͫ͡ ͍ ͔ͫ͒ͯ͡Ό΅͙ͻ 

͎͒ͪͯ ͊͘ ͎͒ͪͯͦͣ ͔͔͙ͨͪ͒ͦ͗ͤ͡Ύͻ ό͙͙͡ ͔͔͙ͨͪ͒ͦ͗ͤ͡ΎͻύΦ ̏ͭ͊ ͔͔͍͔ͨͪͣͫͭͤͤͦͫͭΈ ;͊ͫͭͦ ͔͙͍͔ͨͦ͒͒ͪ͗͊ͭͫΎ 
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͔ͯ͊͊ͭ͘͟͡Έͤ·͙ͣ ͔͙͔͙ͣͫͭͦͣͤΎ͙ͣ ͙ ͔ͤ͊ͪ;͙Ύ͙ͣΦ 

˹͔ͦͭͦͪ͟·͔ ͡Ό͙͒ ͔͙ͫͣͦͭͪ͡ ͤ͊ ͔͎ͤͦ ͍ͫ·ͫͦ͊͟Φ ͔́ ͡Ό͙͒Σ ͦͭͦͪ͟·ͻ ͦͤ ͔͙ͨͪͪ͊͘͡Φ 

˻͙ͤ ͒ͦ͗ͤ͡· ͔ͫΎͭΈ ͍͚ͫͦ ͙͙͚͒͟ ͍͔ͦͫΦ ͍́͊ͦ͊͟ ͋·͊͡ ͔͎ͦ ͔͙ͭͦͪΎΦ 

ˮΣ ͦΣ Ήͭͦͭ ͍͎͘͡Ύ͒Η ˹͊͒ Ή͙ͭͣ ͍͎͘͡Ύ͒ͦͣ ̑ͺ͙͙ͣΎ ͎͒ͦͦ͡ ͪ͊ͣ͘·΄͡Ύ͊͡Φ 

ˬ͔ͤ΅͙ͤ· ͯ͗͊ͫͤͦ ͭ΅͔͍ͫ͊ͤ͡·Φ ˴͊͟ ͙ ͣͯ͗;͙ͤ·Σ ͔͙ͫ͡ ͍ͦͣͦ͗ͤͦ͘Σ ͔ͭͣ ͔͔͋ͦ͡Φ 

́ͦ;ͤͦ ͭ͊͟ ͔͗ ͒͡Ύ ͼ͔͔͚͡ ͔͔ͨͪ;͙͔͙ͫͤ͡Ύ ͍ͫͦͦ͡ ό͙͙͡ ͍ͫͦ͊͡ύΣ ͦ͋ͦͤ͊͘;͊Ό΅͙͔ ͔͔ͤͨͪͪ·͍ͤͦͫͭΈΣ ͙͎ͤͦ͒͊ 

͔ͨͦͣ΅͊Όͭ ͍ ͤ͊;͊ͦ͡ ͔͔͙ͨͪ͒ͦ͗ͤ͡ΎΣ ͊ ͎͎͊ͦ͡͡ ͔͔ͫ͒ͯͭ͡ ͫͪ͊ͯ͘ ͊͘ ͙ͤͣΦ 

˨͊͡Έ΄͔ ͤ͊;͙͔ͤ͊ͭͫΎ ͫ͊ͣ͊Ύ ͍͊͋͊ͤ͊͘Ύ ͫͼ͔ͤ͊Φ 

 

˿͙ͨͫͦ͟ ͙ ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͡ ͙͔ͭͪ͊ͭͯͪ·: 

1. ˢ͔͔͍ͤ͒ͪ͊Σ ˶Φ˶Φ ˢ͎͙͚͙͚ͤͫ͟͡ Ύ͘·͟ ͒͡Ύ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͔ͫͨͼ͙͊͡Έ͔͚ͤͦͫͭΥ ̂;͔͙͋ͤ͟ κ ˶Φ˶Φ ˢ͔͔͍ͤ͒ͪ͊Σ ˹Φ˨Φ 

˥͔͔͙͍ͪ͋ͤͤͦ͊͟Σ ˹ΦˤΦ ˸͙ͦ͒ͤͫ͊͘͟͡ΎΣ ˥Φ˿Φ ˽΄͔͎͍ͯͫͦ͊Φ - ˸ ΦΥ ˨͊΄͍ͦ͟ ͙ ˴Σ ˢ͔͊͒ͣ͟ͼ͔ͤͭͪΣ нлмсΦ - 280 c. 

2. ˢͪͤͦ͡Έ͒Σ ˮΦˤΦ ˿͙͙͙ͭͫͭ͊͟͡Φ ˿͍͔͔ͦͪͣͤͤ·͚ ͎͙͚͙͚͊ͤͫ͟͡ Ύ͘·͟Υ ̂;͔͙͋ͤ͟ ͒͡Ύ ͍͍ͯͦ͘ κ ˮΦˤΦ ˢͪͤͦ͡Έ͒Τ ˹͊ͯ;Φ 

͔ͪ͒Φ ˽Φ˩Φ ˣͯͻ͙͊ͪͤ͟Φ - ˸ ΦΥ ͙̅ͤͭ͊͡Σ ˹͊ͯ͊͟Σ нлмуΦ - 384 c. 

3. ˣ͍͊ͪ͊ͤͦ͊Σ ˴Φ˸Φ ˢ͎͙͚͙͚ͤͫ͟͡ Ύ͘·͟Υ ̂;͔͙͋ͤ͟ ͒͡Ύ ͤ͊;͙ͤ͊Ό΅͙ͻ κ ˴Φ˸Φ ˣ͍͊ͪ͊ͤͦ͊Σ ˨Φ ˨͙ͯ͡Σ ˤΦˤΦ ˴ͦͨ·͍ͦ͊͡Φ 

- ˸ ΦΥ ˽͍ͪͦͫΦΣ нлмуΦ - 160 c. 

4. ˣ͔͔͙ͪͤ͊͘Σ ˻ΦˢΦ ˢ͎͙͚͙͚ͤͫ͟͡ Ύ͘·͟ ͒͡Ύ ͔͍ͫͭͯ͒ͤͭͦ ͙͍͔͙͔͍ͯͤͪͫͭͭͦΦ ͔͙̂ͨͪ͊͗ͤͤΎ ͨͦ ͎͙͔ͪ͊ͣͣ͊ͭ͟Υ ̂;͔͔͋ͤͦ 

͙͔ͨͦͫͦ͋ ͒͡Ύ ͔͍ͫͭͯ͒ͤͭͦ ͯ;͔͔͙͚ͪ͗͒ͤ ͍·ͫ΄͔͎ͦ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͎ͤͦͦ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ κ ˻ΦˢΦ ˣ͔͔͙ͪͤ͊͘Σ ˩Φ˸Φ 

͙̊ͨ͡Ό͟Φ - ˸ ΦΥ ˮ̇ ˢ͔͙͊͒ͣ͟ΎΣ нлмуΦ - 208 c. 

5. ˣ͔͔͙ͫ͒ͤ͊Σ ˹ΦˢΦ ˢ͎͙͚͙͚ͤͫ͟͡ Ύ͘·͟ ͒͡Ύ ͙͔͔͍ͤ͗ͤͪͦ ͦͣͨ͟ΈΌ͔ͭͪͤ·ͻ ͔͔͚ͫͭΦ ˽ͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ·͚ ͯͪͫ͟Υ 

̂;͔͔͋ͤͦ ͙͔ͨͦͫͦ͋ κ ˹ΦˢΦ ˣ͔͔͙ͫ͒ͤ͊Σ ˤΦ̑Φ ˣ͔͍ͦͯͫͦ͡Φ - ˿ ˽͋ΦΥ ˶͊ͤΈΣ нлмоΦ - 352 c. 

ϭ ˣ͎͔͍ͯͪ͊͊ ˻Σ ˣ͎͔͍ͯͪ͊͊ ˸Φ, 2023 

 

 

 

 

̂˨˴ мрфΦфно 

˸ͯͻ͙͔͍͊ ˥ͯ͡Έ΄͊ͭ 

˴ͦͤͫͯ͡Έͭ͊ͤͭ ͍ ͔͔̇ͤͭͪ ͍͔ͫ͊͒͋ͤ·ͻ ͔͍ͭͦͪ͗ͫͭ  

ζˣ͎͊ͭ ͦ͟΄͎͙η ͙ͨͪ ͻΎ͙͙͔ͣ͟͟͡ ͎ͦͪͦ͒͊ ˢ΄ͻ͊͋͊͒͊ 

͎Φ ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 

͍̂ͪ͊ͦ͊͘ ˴ͯͣͯ΄͎͔ͯ͘͡Έ 

͔̉ͤ͡ ͎ͤ͊ͪͦ͒ͤͦͦ ͍͔ͫͦͭ͊ ˢ΄ͻ͊͋͊͒͊Σ ͙͔͒ͪͭͦͪ͟ ΄ͦ͟͡· Ѕфс ͎ͦͪͦ͒͊ ˢ΄ͻ͊͋͊͒ 

͎Φ ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 

˸͙͔͍ͫͦ͊͟ ˢ͒͗͊ͨͫͦͭ͊ͤ͡ 

˭͍͊ͯ; ͨͦ ͍͙͔ͦͫͨͭ͊ͭ͡Έ͚ͤͦ ;͙͊ͫͭ ͙͔͒ͪͭͦͪ͊͟ ΄ͦ͟͡· Ѕфс ͎ͦͪͦ͒͊ ˢ΄ͻ͊͋͊͒ 

͎Φ ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 

 

˾˻˶̎ ˻ˣ˾ˢ˭˻ˤˢ˹ˮˮ ˤ ̅˻˾˸ˮ˾˻ˤˢ˹ˮˮ ˿˻ˤ˾˩˸˩˹˹̍̆ ˿˩˸˩˯˹̍̆ ̂˿́˻˩ˤ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

ˤ ͚͒͊ͤͤͦ ͔ͪ͊͋ͦͭ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭͫΎ ͍ͦͨͪͦͫ ͔͔͚ͦͫͦ͋ͤͤͦͫͭ ͍͙͙ͪ͊ͭ͘Ύ ͦ͋ͯ;͔͙ͤΎ ͍ ͙ͦ͋͊ͫͭ͡ ͙ͨͫͻ͎͙͙ͦͦ͡ 

͙ ͔͎ͦ ͍͙͡Ύ͙͔ͤ ͤ͊ ͍͙͙͔ͪ͊ͭ͘ ͍͔͔͎ͫͦͪͣͤͤͦͦ ͦ͋΅͔͍ͫͭ͊Φ ˽͍͔͔ͪͦ͒ͤ ͔͔͔ͨͪͪͫͭͤ͟·͚ ͙ ͍͙͔ͫͪ͊ͤͭ͡Έͤ·͚ ͙͊ͤ͊͘͡ 

͍͙͡Ύ͙ͤΎ ͙ͪ͊͘͡;ͤ·ͻ ͺ͍͊ͭͦͪͦ͟ ͤ͊ ͍͙͙͔ͪ͊ͭ͘ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΦ ˨͊ͤ· ͔͔ͪͦͣͤ͒͊͟ͼ͙͙ ͨͦ ͍͔͔͙ͤ͒ͪͤΌ 

ͪ͊ͪ͊͋ͦͭͦ͘͟Φ 
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˴͡Ό;͔͍·͔ ͍ͫͦ͊͡ 

ˢ͙ͤ͊͘͡Σ ͔ͣͭͦ͒Σ ͦͼ͔ͤ͊͟Σ ͦ͋΅͔͍ͫͭͦΣ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘Φ 

 

Muhieva Gulshat 

Consultant at the Wedding Center "Bagt Koshgi" under the Khyakimlik of Ashgabat 

Ashgabat, Turkmenistan 

Urazova Kumushguzel 

Member of the People's Council of Ashgabat, Director of School No. 96 in Ashgabat 

Ashgabat, Turkmenistan 

Misekova Ajapsoltan 

Head teacher for the educational part of the director of school No. 96 in Ashgabat 

Ashgabat, Turkmenistan 

 

THE ROLE OF EDUCATION IN THE FORMATION OF MODERN FAMILY FACILITIES 

 

Abstract 

This paper deals with the question of the features of the development of education in the field of 

psychology and its impact on the development of modern society. A cross and comparative analysis of the 

influence of various factors on the development of education was carried out. Recommendations for the 

implementation of developments are given. 
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ˤ͙͙͔ͦͫͨͭ͊ͤ ς Ήͭͦ ͙͔͒ͭ͡͡Έͤ·͚ ͨͪͦͼ͔ͫͫΦ ˢ͔͙͊͒ͣ͟;͔ͫ͊͟Ύ ͔͍͔ͯͫͨ͊ͣͦͫͭΈ ͍ ͤ͊;͊͡Έͤͦͣ ͍͙͙ͦ͋ͪ͊ͦ͊ͤ͘ 

͙͎͔ͪ͊ͭ ͔ͪ΄͊Ό΅ͯΌ ͪͦ͡Έ ͍ ͨͦͯ͡;͔͙͙ͤ ͒͊͡Έ͔͚ͤ΄͙ͻ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ ͍͔͚ͦͣͦ͗ͤͦͫͭ͘Φ ͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ 

͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͙ͯ͘;͙ͭΈΣ ͊͟͟ ͔͔͚͔ͫͣͤͦ ͔͙͔ͨͦͦ͗ͤ͡ ͍͙͡Ύ͔ͭ ͤ͊ ͔͍͔ͯͫͨ͊ͣͦͫͭΈ ͔͔͚͒ͭ ͤ͊ ͔ͪ͊ͤͤͣ Ή͔ͭ͊ͨΦ ˤͦ-

͔͍ͨͪ·ͻΣ ͙͔͙ͪͦ͒ͭ͡ ͔͍ͫͦͪͤͯΌͭͫΎ ͊͘ ͍·ͫͦͦ͊͟͟;͔͍͔ͫͭͤͤ·͔ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·͔ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͒͡Ύ ͍͙ͫͦͻ 

͔͔͚͒ͭΣ ͊ ͯ͡;΄͙͔ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·͔ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͙͍ͨͪͦ͒Ύͭ ͟ ͯ͡;΄͔͚ ͔͍͔͙ͯͫͨ͊ͣͦͫͭΦ ˤͦ-͍ͭͦͪ·ͻΣ 

͍͔͔͙͔ͨͦ͒ͤ ͙͔͔͚ͪͦ͒ͭ͡ ͙ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ͊Ύ ͔ͨͦ͒͒ͪ͗͊͟ ͙ͻ ͔͔͚͒ͭ ͎ͣͦͯͭ ͍͍ͫͨͦͫͦ͋ͫͭͦ͊ͭΈ ͺ͙͍͙ͦͪͣͪͦ͊ͤΌ ͯ 

͔͔͚͒ͭ ͙͍ͨͪ·;͔͟ ͟ ͦ͋ͯ;͔͙ͤΌ ͙ ͍͙͡ΎͭΈ ͤ͊ ͔͍͔ͯͫͨ͊ͣͦͫͭΈΦ  

˻͍͙͔͋ͪ͊ͦ͊ͤ͘ τ ͍͚ͦͫͤͦͤͦ ͔ͣͻ͙͊ͤͣ͘ ͍ͨͦ·΄͔͙ͤΎ ͊͟;͔͍ͫͭ͊ ͔͔͙ͤ͊ͫͤ͡Ύ ͤ͊ͼ͙͙Σ ͊ ͍͙͙͔ͦͫͨͭ͊ͤ ͍ 

͔͍͔͒ͭͫͭ τ ͍ͦͫͤͦ͊ ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͊͟;͔͍ͫͭ͊ ;͔͍͔ͦ͡;͔͚ͫͦ͟ ͪ͊͋ͦ;͔͚ ͙ͫ͡·Φ ˨͔͔ͭͫͦ͟ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘ ͔ͤ 

ͭͦ͡Έͦ͟ ͍͙͡Ύ͔ͭ ͤ͊ ͙͔͙͒ͦͫͭ͗ͤΎ ͙ ͫ;͊ͫͭΈ͔ ͤ͊ ͙͙͍͙ͤ͒͒ͯ͊͡Έͤͦͣ ͍͔ͯͪͦͤΣ ͤͦ ͔ͭ͊͗͟ ͺ͙͔ͦͪͣͪͯͭ ͊͟;͔͍ͫͭͦ 

ͪ͊͋ͦ;͔͚ ͙ͫ͡· ͙ ͫͨͦͫͦ͋ͤͦͫͭΈ ͟ ͙͍ͤͤͦ͊ͼ͙Ύͣ ;ͭͦ͋· ͔͔͙ͦͨͪ͒ͭ͡Έ ͔ͨͦͭͤͼ͙͊͡ ͍͙͙ͪ͊ͭ͘Ύ ͤ͊ͼ͙͙.  

˿ ͚ͦ͒ͤͦ ͫͭͦͪͦͤ·Σ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έ͔ͤͦ ό͔ͤύ͍͔͍ͪ͊ͤͫͭͦ ͔ͣͦ͗ͭ ͔͙ͦͪͤͭ͟ΈͫΎ ͍ ͙͙ͤͫͭͭͯͼ͙ͦͤ͊͡Έͤͦͣ 

͚͍͔ͯͫͭͪͦͫͭΣ ͭΦ ͔Φ ͍ ͔͎ͦ ͙ͪͦ͡ ͎͙͍͙ͫ͊͗͊ͤ͡Ύ ͙͙͡ ͔͒͊͗ ͔͙͍͙ͫ͒ͪ͗͊ͤΎ ͍͙͡Ύ͙ͤΎ ͔ͫͣΈ͙ ͫ ͪ͊ͤ͘·ͣ ͫͦͼ͙͊͡Έͤͦ-

Ή͙ͦͤͦͣ͟;͔͙ͫͣ͟ ͫͭ͊ͭͯͫͦͣ ͤ͊ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·͔ ͍͙ͦͣͦ͗ͤͦͫͭ͘Φ ˿ ͎͚͒ͪͯͦ ͫͭͦͪͦͤ·Σ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έ͔ͤͦ ό͍ύ 

͍͔͍ͪ͊ͤͫͭͦ ͔͔ͦͨͪ͒͡Ύ͔ͭͫΎ ͙ͪ͊͘͡;ͤ·͙ͣ ͍ͦͣͦ͗ͤͦͫͭ͘Ύ͙ͣ ͙ ͫͨͦͫͦ͋ͤͦͫͭΎ͙ͣΣ ͦͭͦͪ͟·͔ ͔ͫͣΈ͙ ͙͔ͣΌͭ ͒͡Ύ 

ͯ;͙͊ͫͭΎ ͍ ͍͙͙ͦ͋ͪ͊ͦ͊ͤ͘Φ ͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͍͙͍͊ͣͦͫ͘Ύ͘Έ ͔ͣ͗͒ͯ ͔͔͚ͫͣͤ·ͣ ͔͙͔ͨͦͦ͗ͤͣ͡ ͙ 

͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·͙ͣ ͙͔͙͒ͦͫͭ͗ͤΎ͙ͣ ͫͭ͊͊͡ ͍͊͗ͤ·ͣ ͔͔ͨͦ͊͊ͭͣ͘͟͡ ͙ͨͪ ͦͼ͔͔ͤ͟ ͍͔͍ͪ͊ͤͫͭ͊ ͍ ͍͙͙ͦ͋ͪ͊ͦ͊ͤ͘Φ 

˿ͯ΅͔͍ͫͭͯΌ΅͙͔ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͍ ͍ͦͫͤͦͤͦͣ ͔ͫͦͫͪ͒ͦͭͦ;͔ͤ· ͤ͊ ͍͙͡Ύ͙͙ͤ ͔͔͚͎ͫͣͤͦͦ ͙ͨͪͦͫͻ͔͙ͦ͗͒ͤΎ 

ͤ͊ ͔ͦͤ͟;ͤ·͚ ͍͔ͯͪͦͤΈ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΣ ͔ͦͫͦ͋ͤͤͦ ͤ͊ ͨͦͯ͡;͔͙͔ͤ ͍·ͫ΄͔͎ͦ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΣ ͤͦ ͙ͫͭͦͭ ͔͙ͦͭͣͭͭΈΣ 

;ͭͦ ͨͦͯ͡;͔͙͔ͤ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ ͔͔ͤͨͪͪ·͍ͤ·͚ ͨͪͦͼ͔ͫͫΣ ͍ ͦͭͦͪͦͣ͟ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·͔ 

͙͔͙͒ͦͫͭ͗ͤΎ ͤ͊ ͔ͨͪ͒·͒ͯ΅͔ͣ Ή͔ͭ͊ͨ ͍͙͡ΎΌͭ ͤ͊ ͔ͨͦͫ͒ͯ͡Ό΅͙͔ Ήͭ͊ͨ·Φ ͙͔͙͒ͦͫͭ͗ͤΎ ͊͟͟ ͯͣͯ͟͡Ύ͙͍ͭͤͦΣ ͭ͊͟ ͙ 

͍͔ͪͦΎͭͤͦͫͭͤͦΦ ˣ͔͘ ͒ͦͫͭͯͨ͊ ͟ ͍·͍͙ͫͦͦ͊͟͟͡ͺ͙ͼ͙͍ͪͦ͊ͤͤͦͣͯ ͤ͊;͊͡Έͤͦͣͯ ͙ ͔͔ͫͪ͒ͤͣͯ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ό ͯ 
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;͔͍͔ͦ͊͟͡ ͙ͨͪ͊ͭ͟;͔͙ͫ͟ ͔ͤͭ ΄͍͊ͤͫͦ ͨͦͯ͡;͙ͭΈ ͍·ͫ΄͔͔ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘Φ ˹͔͔ͨͪͪ·͍ͤ·͚ ͙ ͙͔ͤ͊ͦͨͭ͟͡Έͤ·͚ 

ͻ͔͊ͪ͊ͭͪ͟ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ͦͤ͊͘;͔͊ͭΣ ;ͭͦ ͔ͦͤͯͪͤ͟͟ͼ͙Ύ ͊͘ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·͔ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͙͙͍͙͍ͤ͒͒ͯͯͣͦ 

͙͙ͤͼ͙͙͔ͪͯͭͫΎ ͔΅͔ ͫ ͤ͊;͊͡Έ͚ͤͦ ͙ ͔͔͚ͫͪ͒ͤ ΄ͦ͟͡·Φ ˽ͦΉͭͦͣͯ ͔͋͘ ͭ΅͔͊ͭ͡Έ͎ͤͦͦ ͙͊ͤ͊͊͘͡ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ 

ͨͪͦͼ͔͍ͫͫͦΣ ͭͪͯ͒ͤͦ ͨͦͤͦͫͭ͡ΈΌ ͨͦͤΎͭΈ ͔ͣͻ͙͊ͤͣ͘· ͎ͭͦͦΣ ͊͟͟ ͔͔͚͔ͫͣͤͦ ͙ͨͪͦͫͻ͔͙͔ͦ͗͒ͤ ͍͙͡Ύ͔ͭ ͤ͊ 

͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·͔ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͔͔͚͒ͭ ͙ ͙ͻ ͔͍͔ͯͫͨ͊ͣͦͫͭΈΦ ˣ͔͔ͦ͡ ͎ͭͦͦΣ ͙͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͍͙͍͊ͣͦͫ͘Ύ͙͘ 

͔ͣ͗͒ͯ ͔͙͊͊͒ͣ͟;͔͚ͫͦ͟ ͔͍͔ͯͫͨ͊ͣͦͫͭΈΌ ͙ ͔͔͚ͫͣͤ·ͣ ͔͙͔ͨͦͦ͗ͤͣ͡ ͫ ͎ͫ͊ͣͦͦ ͤ͊;͊͊͡ τ Ήͭ͊ͨ͊ 

ͦ͋Ύ͔͊ͭ͘͡Έ͎ͤͦͦ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ τ ͋ ͔ͯ͒ͭ ͙͔ͣͭΈ ͨͪΎͣ·͔ ͙͙ͨͦͭ͡;͔͙͔ͫ͟ ͔͍͙ͨͦͫ͒ͫͭ͡ΎΦ 

͔̇͡ΈΌ ͦ͋Ύ͔͊ͭ͘͡Έ͎ͤͦͦ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ Ύ͍͡Ύ͔ͭͫΎ ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͍͔͍ͪ͊ͤͫͭ͊ ͤ͊ ͤ͊;͊͡Έͤͦͣ Ή͔ͭ͊ͨ 

ͦ͋ͯ;͔͙ͤΎΣ ͙ ͔͎ͦ ͦ͋Ύ͔͊ͭ͘͡Έͤ·͚ ͙ ͍ͪ͊ͤ·͚ ͻ͔͊ͪ͊ͭͪ͟ ͔͔͙ͭͦͪͭ;͔͙ͫ͟ ͔͒ͦ͗ͤ͡ ͎͙͍͊ͪ͊ͤͭͪͦ͊ͭΈ ͙͙ͣͤͣ͊͡Έ͔ͤͦ 

͍͙͡Ύ͙͔ͤ ͔͔͚͎ͫͣͤͦͦ ͙ͨͪͦͫͻ͔͙ͦ͗͒ͤΎ ͤ͊ ͔͙͔ͨͦͫͭͯͨͤ͡ ͔͔͚͒ͭ ͍ ΄ͦͯ͟͡Φ ˻͒ͤ͊ͦ͟ ͙͘-͊͘ ͔ͤͻ͍͙͊ͭ͟ 

͍͔͚ͦͣͦ͗ͤͦͫͭ͘ ͒͡Ύ ͔͙ͨͦͫͭͯͨͤ͡Ύ ͍ ͔͙͔ͫͪ͒ͤ ΄ͦ͟͡· ͙ ͔͙ͦ͒͗͟͡͡ ͍ ͫͯ΅͔͍ͫͭͯΌ΅͔͚ ͙͔͔ͫͫͭͣ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ 

͔͙͊͊͒ͣ͟;͔ͫ͊͟Ύ ͔͍͔ͯͫͨ͊ͣͦͫͭΈ ͔ͦͫͭ͊ͭͫΎ ͍ͦͫͤͦͤ·ͣ ͫͭ͊ͤ͒͊ͪͭͦͣ ͦͭ͋ͦͪ͊ ͒͡Ύ ͨͦͯ͡;͔͙ͤΎ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΦ 

͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͤ͊ ͫ͊ͣͦͣ ͔͔͒͡ ͍͔ͯͪͦͤΈ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ͡Ό͔͚͒ ͔ͭͫͤͦ ͍ͫΎ͊ͤ͘ ͫ ͙ͻ ͔͙͊͊͒ͣ͟;͔͙͙ͫͣ͟ 

͙͔͙͒ͦͫͭ͗ͤΎ͙ͣ ͤ͊ ͊͗͒ͦͣ͟ Ή͔ͭ͊ͨΦ ͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͍͔͍ͪ͊ͤͫͭͦ ͦ͋Ύ͔͊ͭ͘͡Έ͎ͤͦͦ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ͒ͦ͗ͤͦ͡ 

ͦͭͪ͊͗͊ͭΈͫΎ ͔ͤ ͭͦ͡Έͦ͟ ͍ ͔͎ͦ ͍ͪ͊ͤ·ͻ ͍ͦͣͦ͗ͤͦͫͭ͘Ύͻ ͔͙ͨͦͫͭͯͨͤ͡Ύ ͍ ΄ͦͯ͟͡Σ ͤͦ ͙ ͍ ͔͎ͦ ͔͍͙͙͙ͤ͊ͫͣͦͫͭ͘ ͦͭ 

͔͔͚͎ͫͣͤͦͦ ͙ͨͪͦͫͻ͔͙ͦ͗͒ͤΎΦ 

˹͊ ͫ͊ͣͦͣ ͔͔͒͡Σ ͔ͤ ͭͦ͡Έͦ͟ ͊͟;͔͍ͫͭͦ ΄ͦ͟͡· ͔ͣͦ͗ͭ ͍͙͡ΎͭΈ ͤ͊ ͔͙͊͊͒ͣ͟;͔ͫͯ͟Ό ͔͍͔ͯͫͨ͊ͣͦͫͭΈ 

ͯ;͊΅͙ͻͫΎ ͍ͦ ͍͔ͪͣΎ ͦ͋Ύ͔͊ͭ͘͡Έ͎ͤͦͦ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΣ ͤͦ ͙ ͫͨͦͫͦ͋· ͙ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͯ;͙͊ͫͭΎ ͙͔͔͚ͪͦ͒ͭ͡ ͍ 

ͦ͋Ύ͔͊ͭ͘͡Έͤͦͣ ͍͙͙ͦ͋ͪ͊ͦ͊ͤ͘ ͙ͻ ͔͔͚͒ͭ ͎ͣͦͯͭ ͤ͊ͨͪΎͣͯΌ ͍͙͡ΎͭΈ ͤ͊ ͔͙͊͊͒ͣ͟;͔ͫͯ͟Ό ͔͍͔ͯͫͨ͊ͣͦͫͭΈ 

ͯ;͊΅͙ͻͫΎΦ ˤ ͙ͦͭ͡;͙͔ ͦͭ ͨͪͦ΄͡·ͻ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡Σ ͍ͨͦͫΎ΅͔ͤͤ·ͻ ͍͙͡Ύ͙ͤΌ ͔͔͚͎ͫͣͤͦͦ ͙ͨͪͦͫͻ͔͙ͦ͗͒ͤΎ ͤ͊ 

͙͎͍ͭͦͦ·͚ ͍͔ͯͪͦͤΈ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΣ ͍ ͚͒͊ͤͤͦ ͫͭ͊ͭΈ͔ ͙͍͔ͪ͊ͫͫͣ͊ͭͪ͊ͭͫΎΣ ͔͍ͨͦͫͪ͒ͫͭͦͣ ͙͊͟͟ͻ ͔ͣͻ͙͍͊ͤͣͦ͘ ͙ 

͔͚ͨͯͭ Ήͭͦ ͔͔͚͔ͫͣͤͦ ͙ͨͪͦͫͻ͔͙͔ͦ͗͒ͤ ͍͙͡Ύ͔ͭ ͤ͊ ͔͙͊͊͒ͣ͟;͔ͫͯ͟Ό ͔͍͔ͯͫͨ͊ͣͦͫͭΈ ͔͔͚͒ͭ ͍ ͔͙ͨͪͦ͒ 

ͦ͋Ύ͔͊ͭ͘͡Έ͎ͤͦͦ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘ΎΦ 

͔͙́ͦͪΎ ͯ͟͡Έ͎ͭͯͪͤͦͦ ͙͊ͨͭ͊͊͟͡ ͨͦ͒;͔͙͍͔ͪ͊ͭ͟Σ ;ͭͦ ͔͔͚ͫͣͤ·͔ ͯ͟͡Έͭͯͪͤ·͔ ͔ͪͫͯͪͫ· ͙ ͔ͫͪ͒͊ 

͔͔ͦͨͪ͒͡ΎΌͭ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·͔ ͔͔͙ͯͫͭͪͣͤ͡Ύ ͙ ͙ͫͨͦͫͦ͋ͤͦͫͭ ͔͔͚͒ͭΦ ˽ͦ ͍͔͙ͫͪ͊ͤͤΌ ͫ ͔ͫͣΈΎ͙ͣ ͫ 

͔ͤ͒ͦͫͭ͊ͭͦ;ͤ·ͣ ͯ͟͡Έͭͯͪͤ·ͣ ͙͊ͨͭ͊ͦͣ͟͡Σ ͙͔͙ͪͦ͒ͭ͡ ͫ ͎͋ͦ͊ͭ·ͣ ͯ͟͡Έͭͯͪͤ·ͣ ͙͊ͨͭ͊ͦͣ͟͡ ͯ͡;΄͔ 

͍͔͔ͦͫ͒ͦͣͤ͡· ͦ ΄ͦ͟͡Έͤ·ͻ ͍͙ͨͪ͊͊͡ͻΣ ͍͊͒͟͡·͍͊Όͭ ͋ͦ͡Έ΄͔ ͯ͟͡Έͭͯͪͤ·ͻ ͔͍ͪͫͯͪͫͦΣ ͔ͯ͒͡ΎΌͭ ͋ͦ͡Έ΄͔ 

͍͙͙ͤͣ͊ͤΎ ͍͙͙ͦͫͨͭ͊ͤΌ ͔͔͙ͫͭͪͣͤ͡Ύ ͙ ͙͔͔ͤͭͪͫ͊ ͟ ͯ;͔͔͋ ͯ ͔͔͚͒ͭΣ ͎ͨͦͣͦ͊Όͭ ͔͒ͭΎͣ ͍ ΄ͦ͟͡Έ͚ͤͦ ͎͔ͨͪͦͪ͊ͣͣ 

͙ ͒͊Όͭ ͙ͣ ͍ͦͣͦ͗ͤͦͫͭ͘Έ ͔͍ͯͫͨ͊ͭΈΦ ͍·͒͊Ό΅͙͔ͫΎ ͔͙͊͊͒ͣ͟;͔͙͔ͫ͟ ͙͔͙͒ͦͫͭ͗ͤΎ ͙ͨͦ͊͊͘͟͡Σ ;ͭͦ 

͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·͔ ͙͙ͦ͗͒͊ͤΎ ͙͔͔͚ͪͦ͒ͭ͡ ͦ͊͘͟·͍͊Όͭ ͫͯ΅͔͍͔͔ͫͭͤͤͦ ͍͙͡Ύ͙͔ͤ ͤ͊ ͔͍͔ͯͫͨ͊ͣͦͫͭΈ ͣ͊͒͡΄͙ͻ 

΄ͦ͟͡Έ͙͍ͤͦ͟Φ  

͔͙́ͦͪΎ ͫͦͼ͙͊͡Έ͎ͤͦͦ ͙͊ͨͭ͊͊͟͡ ͨͦ͒;͔͙͍͔ͪ͊ͭ͟ ͯ;͙͔͊ͫͭ ͙͔͔͚ͪͦ͒ͭ͡ ͍ ͍͙͙ͦ͋ͪ͊ͦ͊ͤ͘Σ ͍͔͔͙͙ͨͦ͒ͤ ͙ 

͙͔͙͒ͦͫͭ͗ͤΎͻ ͔͔͚͒ͭ ͍ ͦ͋ͯ;͔͙͙ͤΤ ͙͔͙ͪͦ͒ͭ͡ ͫ ͔͔͋ͦ͡ ͍·͙ͫͦͣ͟ ͫͦͼ͙͊͡Έͤͦ-Ή͙ͦͤͦͣ͟;͔͙ͫͣ͟ ͫͭ͊ͭͯͫͦͣ 

ͦ͋·;ͤͦ ͔͔͋ͦ͡ ͙͔͙͍ͤͭͤͫͤͦ ͯ;͍͊ͫͭͯΌͭ ͍ ͯ;͔͚͋ͤͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͍͙ͫͦͻ ͔͔͚͒ͭΣ ͔ͯ͒͡ΎΌͭ ͋ͦ͡Έ΄͔ ͍͙͙ͤͣ͊ͤΎ 

ͦ͋΅͔͙ͤΌ ͫ ͯ;͙͔ͭ͡Ύ͙ͣΣ ͍ͯͨͪ͊͡ΎΌͭ ͍͙͔ͦͭͫͯͭͫͭͣ ͔͔͚͒ͭ ͍ ΄͔ͦ͟͡ ͙ ͎͙͒ͪͯͣ ͙͍ͪͫͦ͊ͤͤ͟·ͣ ͍͔͔͙͔ͨͦ͒ͤͣΣ ͊ 

͔ͭ͊͗͟ ͯͯ͡;΄͊Όͭ ͔͍͔ͯͫͨ͊ͣͦͫͭΈ ͔͔͚͒ͭΦ 

˹͔ͫͣͦͭͪΎ ͤ͊ ͙ͪ͊͘͡;ͤ·͔ ͔͔͙ͭͦͪͭ;͔͙͔ͫ͟ ͍͎͘͡Ύ͒·Σ ͍ ͋ͦ͡Έ΄͙͍͔ͤͫͭ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ ͍͙͙͔ͤͣ͊ͤ 

͔ͯ͒͡Ύ͔ͭͫΎ ͨͯͭΎͣ ͙ ͔ͣͻ͙͊ͤͣ͊ͣ͘ ͍͙͡Ύ͙ͤΎ ͫͦͼ͙͊͡Έͤͦ-Ή͙ͦͤͦͣ͟;͔͎ͫͦͦ͟ ͔͙ͨͦͦ͗ͤ͡Ύ ͔ͫͣΈ͙ ͤ͊ 

͔͙͊͊͒ͣ͟;͔͙͔ͫ͟ ͙͔͙͒ͦͫͭ͗ͤΎ ͔͔͚͒ͭΦ ˿͔͙ͪ͒ ͙ͤͻ ͔͙ͭͦͪΎ ;͔͍͔ͦ͡;͔͎ͫͦͦ͟ ͙͊ͨͭ͊͊͟͡ ͨͦ͒;͔͙͍͔ͪ͊ͭ͟ ͪͦ͡Έ 

Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻ ͔͍ͪͫͯͪͫͦ ͔ͫͣΈ͙ ͙ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ ͙͍͔͙ͤͫͭͼ͙͚ ͍ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘ ͔͔͚͒ͭΣ ͔͙ͭͦͪΎ 

ͯ͟͡Έ͎ͭͯͪͤͦͦ ͙͊ͨͭ͊͊͟͡ ͙ ͫͦͼ͙͊͡Έ͎ͤͦͦ ͙͊ͨͭ͊͊͟͡ ͔ͯ͒͡Ύ͔ͭ ͋ͦ͡Έ΄͔ ͍͙͙ͤͣ͊ͤΎ ͙ͪͦ͡ ͍ͯͪͦͤΎ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ 

͙͔͔͚ͪͦ͒ͭ͡ ͙ ͯ;͙͊ͫͭΎ ͍ ͔͍͔͙ͯͫͨ͊ͣͦͫͭ ͔͔͚͒ͭΣ ͊ ͔ͭ͊͗͟ ͭͦ;͙͟ ͔͙ͪͤ͘Ύ ΄ͦ͟͡·Φ ͊͟;͔͍ͫͭͦ ͍͔͔ͯͭͪ͗͒͊ͭΣ ;ͭͦ 

ͫͦͼ͙͊͡Έͤͦ-Ή͙ͦͤͦͣ͟;͔͙͚ͫ͟ ͫͭ͊ͭͯͫ ͔ͫͣΈ͙ ͍͙͡Ύ͔ͭ ͤ͊ ͔͍͔ͯͫͨ͊ͣͦͫͭΈ ͔͔͚͒ͭ ͙ ΄͊ͤͫ· ͤ͊ ͔͙͔ͨͪͦ͒ͦ͗ͤ͡ 

ͦ͋ͯ;͔͙ͤΎ ͍ ΄͔ͦ͟͡Σ ͍͙͡ΎΎ ͤ͊ ΄ͦ͟͡Έͤ·͔ ͊͟;͔͍ͫͭ͊Φ 

˹͊ ͫ͊ͣͦͣ ͔͔͒͡ ͍͔͚͍͙ͦ͒ͫͭ͘Ύ ͡Ό͎͋ͦͦ ͙ͭͨ͊ ͺ͍͊ͭͦͪͦ͟ ͔ͤ ͎ͣͦͯͭ ͫͯ΅͔͍͍ͫͭͦ͊ͭΈ ͔͍͙͙ͤ͊ͫͣͦ͘ ͎͒ͪͯ ͦͭ 
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͎͒ͪͯ͊Φ ˤ͊͗ͤ· ͍͔ͫ Ή͙ͦͤͦͣ͟;͔͙͔ͫ͟ ͔ͪͫͯͪͫ· ͔ͫͣΈ͙Σ ͔͔͚͔ͫͣͤͦ ͔͙͔ͦͪͯ͗ͤ͟ ͙ ΄ͦ͟͡Έͤ·͔ ͊͟;͔͍ͫͭ͊Φ ˨͔ͦ͡ ͍ 

ͭͦͣΣ ;ͭͦ ͍͔ͫ ͙ͦͤ Ύ͍͡ΎΌͭͫΎ Ή͎͔ͦͤͤ͘͟·͙ͣ ͺ͙͊ͭͦͪ͊ͣ͟Σ ͦͭͦͪ͟·͔ ͨͪͦΎ͍͡ΎΌͭͫΎ ͭͦ͡Έͦ͟ ;͔͔ͪ͘ ͍͔͔͙͔ͨͦ͒ͤ 

ͯ;͊΅͙ͻͫΎΣ ͭΦ ͔Φ ;͔͔ͪ͘ ͙ͻ ͯ;͔͋ͤ·͔ ͙͔͙͒ͦͫͭ͗ͤΎΦ 

 

˿͙ͨͫͦ͟ ͙ ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͡ ͙͔ͭͪ͊ͭͯͪ·: 

1. ˢ͍͔͔͍͒͊ ˹Φ ˹Φ ˽͙͍ͪΎ͊ͤͤͦͫͭ͘Έ ͔͔ͪ͋ͤ͊͟ ͟ ͔͙͙ͣ͊ͭͪ ͦ͋ͪ͊͘ ͔ͫ͋Ύ ͍ ͔ͪ͊ͤͤͣ ͔͍͔͒ͭͫͭΦ κκ ˤͦͨͪͦͫ· 

͙ͨͫͻ͎͙͙ͦͦ͡Φ мффтΦ Ѕ пΦ 

2. ˢ͍͔͔͍͒͊ ˹Φ ˹ΦΣ ˸͔΅͔ͪΎ͍ͦ͊͟ ˹Φ ̑ΦΣ ˾͙͍͊͗ͤͦ͟ ˤΦ ˥Φ ˽͙ͫͻ͎͙ͦͦ͡Ύ ͍͊΄͔͎ͦ ͔ͣ͊͒ͤ͡ͼ͊Υ ͯ ͙͍ͫͭͦͦ͟ ͦ͋΅͔͙ͤΎ 

͙ ͍ͭͦͪ;͔͍ͫͭ͊Φ ˸ΦΣ мффсΦ 

3. ˢ͙͍͙ͫ͟ ˨Φ ˿Φ ˻ͭͼ͍ͦͫ͊͟Ύ ͡Ό͍͋ͦΈΦ ˸ΦΣ мфуфΦ 

4. ˢ͔͔͔͍ͫ͊͟͡ ˶Φ ˿Φ ˭͍͙͙͊ͫͣͦͫͭΈ ͦͭͦͤ͟͡ΎΌ΅͔͎ͦͫΎ ͍͔͔͙ͨͦ͒ͤΎ ΄ͦ͟͡Έ͙͍ͤͦ͟ ͦͭ ͙ͭͨ͊ ͔͎ͤ͋͊ͦͨͦͯ͡͡;͚ͤͦ 

͔ͫͣΈ͙Φ κκ ˽͔͔͔͙͔ͪ͒ͯͨͪ͗͒ͤ ͔͎͎͙ͨ͒͊ͦ;͔͚ͫͦ͟ ͊ͨͯ͘΅͔͙ͤͤͦͫͭ ͙ ͍ͨͪ͊ͦͤ͊ͪͯ΄͔͙͚ͤ ΄ͦ͟͡Έ͙͍ͤͦ͟Φ ˸ΦΣ мфтфΦ 

 

ϭ ˸ͯͻ͙͔͍͊ ˥ΦΣ ͍̂ͪ͊ͦ͊͘ ˴ΦΣ ˸͙͔͍ͫͦ͊͟ ˢΦ, 2023 
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̂˨˴ 94(47):355.48 ''1941/1945'': 619/616.6 

ˣˣ˴  соΦоόнύΣ пуΦм - 48.76 

˸͍͔͔͍͊ͭ ˻͔͎͡ ̑ͪΈ͔͍͙; 

͙͊ͤ͒͒͊ͭ͟ ͍͔͔͙ͭͪͤ͊ͪͤ·ͻ ͤ͊ͯ͟Σ 

͔͙͔ͨͤͫͦͤͪ 

˶͎ͯ͊Σ ˾̅ 

 

ˤ˩́˩˾ˮ˹ˢ˾˹̍˩ ˢ˿˽˩˴́̍ ˤ˻˿˽˾˻ˮ˭ˤ˻˨˿́ˤˢ ˿˩˶̎˿˴˻̆˻˭̒˯˿́ˤ˩˹˹̍̆ ˬˮˤ˻́˹̍̆ 

 ʕ  ˽˩˾ˮ˻˨ ˤ˩˶ˮ˴˻˯ ˻́˩̉˩˿́ˤ˩˹˹˻˯ ˤ˻˯˹̍ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

ˤ ͫͭ͊ͭΈ͔ ͔ͪ͊ͫͫͣͦͭͪͤ· ͦ͋ͫͭͦΎ͔ͭ͡Έ͍ͫͭ͊Σ ͔͔ͦͨͪ͒͡ΎΌ΅͙͔ ͔ͯͫͨͻ ͍͔͔͙ͨͪͦ͒ͤΎ ͍͔͔͙ͭͪͤ͊ͪͤ·ͻ 

͔͙ͣͪͦͨͪΎ͙͚ͭ ͍ мфпм- мфпр ͎ͦ͒͊ͻ ͨͦ ͔͔ͦ͋ͫͨ;͔͙ͤΌ ͎͋͊ͦͨͦͯ͡͡;͙Ύ ͙͍͍͗ͦͭͤͦͦ͒;͔͙ͫ͟ͻ ͻͦ͘Ύ͚͍ͫͭΣ ͙ͨͪ 

͍͔͔͙͙ͨͪͦ͒ͤ ͔͙ͣͪͦͨͪΎ͙͚ͭ ͍͙͍͍ͦͫͨͪͦͦ͒ͫͭ͊͘ ͫͭ͊͒͊Σ ͙ͻ ͫ ͍Ύ͘Έ ͫ  ͫ ͦ͋·͙ͭΎ͙ͣ ͍ ͔ͫͭͪ͊ͤ ͍ ͙ͪ͊͘͡;ͤ·ͻ ͍͙ͯͫͦ͡Ύͻ 

 ͙͎ ͔͎ͦͪ͊ͺ͙;͔͙ͫ͟ͻ ͔ͣͫͭͤͦͫͭΎͻ ͍ ͍͔͔ͦͤͤͦ ͍͔ͪͣΎΦ ˽͙͍͔͔ͪ͒ͤ· ͍͔͔͙ͫ͒ͤΎΣ ͍ ͭͦͣ ;͙͔ͫ͡Σ ͙͘ ͍ͭͪͯ͒ͦ ͯ;͔ͤ·ͻΣ ͊ 

ͭ͊͟ ͔͗ ͙͘ ͔ͨ;͊ͭͤ·ͻ ͙͙͚͒͊ͤ͘ ͎ͭͦͦΣ ͙͙͡ ͙͎͋ͦͦ͘͟͡ ͔͍͔͎ͨͦͫͦͤͤͦͦ͡ ͍͔͔͙ͪͣͤΣ ͊ ͔ͭ͊͗͟ ͔ͨͪ͒΄͔͍ͫͭͯΌ΅͙ͻ 

͍͚͔ͦͤ ͎ ͍ͦ͒ͦΦ  

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡ 

ˢ͋ͦͪͭΣ ͔͔͔͋ͪͣͤͤͦͫͭΈΣ ͔͙͔͋ͫͨͦ͒͡Σ ͋ͪͯͼ͔͔͘͡͡Σ ͍͔͔͙ͭͪͤ͊ͪͤ·͔ ͍ͪ͊;͙Σ  

͙ͤͺ͔͟ͼ͙ͦͤͤ·͚ ͍͎͙͙͊ͤͭΣ ͙ͭͪͻͦͣͦͤͦ͘Φ 

 

Matveev Oleg Yurievich 

Candidate of veterinary Sciences 

Luga, Russia 

 

VETERINARY ASPECTS OF FARM ANIMALS REPRODUCTION DURING THE GREAT PATRIOTIC WAR 

 

Abstract  

The article discusses the circumstances that determine the success of veterinary measures in 1941-

1945 to ensure the welfare of livestock farms, when carrying out herd reproduction measures, their 

connection with events in the country in various conditions and geographical areas in wartime. Information 

is given, including from the works of scientists, as well as from printed publications of that or close post-war 

period, as well as the years preceding the war. 

Keywords: 

Abortion, pregnancy, infertility, brucellosis, veterinarians, infectious vaginitis, trichomoniasis. 

 

ˤ͙͍͍ͦͫͨͪͦͦ͒ͫͭͦ͘ ͙͍͗ͦͭͤ·ͻ ͙͔͔ͣͭ ͍͔͊͗ͤͦ ͤ͊͘;͔͙ͤΎ ͍ ͚ͯͫͭͦ;͙͍ͦͣ ͙͍͍͔ͨͪͦͦ͒ͫͭ͘ ͣΎͫ͊Σ ͣͦͦ͊͟͡Σ 

΄͔͙ͪͫͭΣ ͦ͗ͤͦ͟-͔ͣͻ͍͎ͦͦͦ ͙ Ή͙͎ͤ͒ͦͪͤͤͦͦ͟ ͫ·ͪΈΎΦ ˤ ͭΎ͔͔͗ͦ͡ ͍͔͔ͦͤͤͦ ͍͔ͪͣΎ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͋·ͦ͡ ͔ͤ͊͒͗ͤͦ 

͔͔ͦ͋ͫͨ;͙ͭΈ ͺͪͦͤͭ ͦ͡΄͊͒Έ͙ͣΣ ͙͎ͨͪͦ͒ͤ·͙ͣ ͒͡Ύ ͔͍͚͋ͦͦ ͙ ͚ͦ͋ͦͤͦ͘ ͪ͊͋ͦͭ·Φ ˹͔ͦ͋ͻ͙ͦ͒ͣͦ ͔ͭ͊͗͟ ͋·ͦ͡ 

͙͒ͦ͋ͭΈͫΎ ͔͔͔͚͋ͫͨͪ͋ͦͤ·ͻ ͍ͨͦͫͭ͊ͦ͟ ͣΎͫ͊ ͍ ͍͚ͦͫ͊͟Σ ͊ ͔ͭ͊͗͟ ͫ·ͪΈΎ ͒͡Ύ ͙͎͍͔͙ͦͭͦͤ͘͡Ύ ͙͍͙ͦ͋ͣͯͤ͒ͪͦ͊ͤΎ ͤ͊ 

͍͔͍ͫͦͦͭͭͫͭͯΌ΅͙͔ ͔͙ͨͪ͒ͨͪΎ͙ͭΎΣ ͣͦͦ͡;͚ͤͦ ͨͪͦ͒ͯ͟ͼ͙͙ ͍ ͎͙͙ͦͫͨͭ͊͡Σ  ͊ Ή͙͚ͤ͒ͦͪͤͤͦ͟ ς ͤ͊ 

ͺ͎͙͊ͪͣ͊ͦͦ͟͡;͔͙͔ͫ͟ ͔͙ͨͪ͒ͨͪΎ͙ͭΎΦ ̉ͭͦ͋· ͨͦͤΎͭΈΣ ͙͊ͣ͟͟ ͦ͋ͪ͊ͦͣ͘ ͯ͒͊ͦͫ͡Έ ͔͔ͦ͋ͫͨ;͙ͭΈ ͙ͫͭ͊͋͡ΈͤͦͫͭΈ 

͍͙͍͍ͦͫͨͪͦͦ͒ͫͭ͊͘ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ ͙͍͗ͦͭͤ·ͻ ͍ ͍͔͔ͦͤͤͦ ͍͔ͪͣΎΣ ͊ ͔ͭ͊͗͟ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ό 

͍͔͔͙͚ͭͪͤ͊ͪͤͦ ͍ͫͦͫͭ͊͡ΎΌ΅͔͚Σ ͼ͔͔ͫͦͦ͋ͪ͊ͤͦ͘͡ ͤ͊;͊ͭΈ ͙͔͙͔ͦ͗ͤ͘͡ ͫ ͍͙ͨͦͫͭ͊ͤͦ͟ ͍͙͍͍ͦͫͨͪͦͦ͒ͫͭ͊͘ ͍ 

͔ͨͪ͒΄͔͍ͫͭͯΌ΅͙͔ ˤ͔͙͚ͦ͟͡ ˻͔ͭ;͔͍͔͚ͫͭͤͤͦ ͍͚͔ͦͤ ͎ͦ͒·Φ ̏ͭͦ ͍ͦ ͎ͣͤͦͦͣ ͔͔ͦͨͪ͒͡Ύͦ͡ ͔͎ͦ ͔͙ͦͫͦ͋ͤͤͦͫͭ ͍ 
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͍͔ͦͤͤ·͚ ͔͙ͨͪͦ͒Φ 

˽ͦ ͍͙͙ͦͫͨͦͣͤ͊ͤΎͣ ͔͔͎͒͊ͭ͊͡ ͔͍͎ͨͪͦͦ ˤ͔͙͚͎ͫͪͦͫͫͫͦͦ͟ ͍͔͔͙͎ͭͪͤ͊ͪͤͦͦ ͤ͊ͯ;ͤͦ-͎͙ͦͪ͊ͤ͊͘ͼ͙͎ͦͤͤͦͦ 

ͫΆ͔͒͊͘ мфнс ͎ΦΣ ͙͍͍ͨͪͫͯͭͫͭͦ͊ͦ͡ ͤ͊ ͔ͤͣ ͔͔͋ͦ͡ тлл ͯ;͙͍͊ͫͭͤͦ͟Φ ˿ ͙͍͔͍͔ͨͪͭͫͭͤͤ·ͣ ͍ͫͦͦͣ͡ ͍·͙ͫͭͯͨ͡ 

͔͔͔ͨͪ͒ͫ͒͊ͭ͡Έ ˤ̇ˮ˴ ˿˿˿˾ ˴͙͙͊ͤͤ͡ ˸ΦˮΦΣ ͙ͨͪ Ήͭͦͣ ͦͤ ͍·ͫ͊͊͘͟͡ ͪΎ͒ ͙ͨͪͤͼ͙͙ͨ͊͡Έͤ·ͻ ͼ͔ͤͤ·ͻ 

͔͔͙͚ͨͪ͒ͦ͗ͤ͡ ͨͦ ͯͯ͡;΄͔͙ͤΌ ͍͔͔͙͎ͭͪͤ͊ͪͤͦͦ ͙͍͙ͦ͋ͫͯ͗͊ͤ͡Ύ.  

˿ ͒ͦ͊͒ͦͣ͟͡ ζ˻ ͔͙͙ͨͦͦ͗ͤ͡ ͍͔͔͙͎ͭͪͤ͊ͪͤͦͦ ͔͒͊͡ ͍ ˾˿̅˿˾ ͙ ͦ ͙͚͋͗͊͡΄͙ͻ ͔͔͙͍ͨͪͫͨͭ͊͟ͻηΣ ͍·͙ͫͭͯͨ͡ 

ͤ͊;͊͡Έ͙ͤ͟ ˤ͔͔͙͎ͭͪͤ͊ͪͤͦͦ ͍͔͙ͯͨͪ͊ͤ͡Ύ ˹͊ͪͦͣ͊ͭ͊͟ ͔͔͔͙ͣ͒͘͡͡Ύ ˾˿̅˿˾ ˹͔͒͊;͙ͤ ˢΦˤΦ ˻ͤ 

͙͙͍ͨͪͦ͊ͤ͊ͪͦ͊͘͡͡ ͫͦͫͭͦΎ͙͔ͤ ͍͔͔͙͎ͭͪͤ͊ͪͤͦͦ ͔͒͊͡ ͙ ͔͙ͦͭͣͭ͡Σ ;ͭͦ ͙͍͊ͨ͊ͤͪͦ͊ͤͤ͊͘͡Ύ ͔͙͍͙ͦͭ͊͘͟͟͡͡ͼ͙Ύ 

͔ͫ͡Έ͎ͫͦͦ͟ ͻͦ͘Ύ͚͍ͫͭ͊ ͙ ͍͙͙͔ͪ͊ͭ͘ ͨͪͦͣ·΄͔͙ͤͤͦͫͭ͡ ͤ͊ ͍͚ͤͦͦ ͔ͭͻ͙ͤ;͔͚ͫͦ͟ ͔͋͊͘Σ ͔ͭͪ͋ͯΌͭ ͋ͦ͡Έ΄͙ͻ 

͙͔͔͙͚ͣͤͤ͘ ͍ ͍͔͔͙ͭͪͤ͊ͪͤͦͣ ͙͍͙͙ͦ͋ͫͯ͗͊ͤ͡ ͙͍͍͍͗ͦͭͤͦͦ͒ͫͭ͊Φ 

ˤ͔͔͙ͭͪͤ͊ͪͤ͊Ύ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ ͎ͭͦͦ ͍͔͔͙ͪͣͤΣ ͔ͤ ͋·͊͡ ͎͍͔ͨͦ͒ͦͭͦͤ͊͡ ͟ ͨͦͤͦͣͯ͡ ͙͍͙ͦ͋ͫͯ͗͊ͤ͡Ύ 

͎ͤ͊ͪͦ͒ͤͦͦ ͻͦ͘Ύ͚͍ͫͭ͊Φ ˽͙ͪ ͪ ͙͔͊͒ͯͫ ͙͍͙ͦ͋ͫͯ͗͊ͤ͡Ύ ͍͔͔͙ͭͪͤ͊ͪͤ·ͣ ͯ;͊ͫͭͦͣ͟ ͍ ͔͔ͫͪ͒ͤͣ рн ͣ͟ ͙ ͎͔ͤ͊ͪͯ͘͟ 

пнлл ͙͍͗ͦͭͤ·ͻΣ ͔͡;͔͚͋ͤͦ ͨͦͣͦ΅ΈΌ ͦͻ͍͊ͭ·͍͊ͦͫ͡Έ ͭͦ͡Έͦ͟ сΣп҈ ͎͍ͨͦͦͦ͡ΈΎ ͫͦͭ͊͟ [поΣ ͫΦ ммн]. 

˻͍͚ͫͤͦͤͦ ͚͋͊ͦ͘ ͙͍ͨͪͦͭͦΉ͙͙ͨͦͦͭ͘;͔͙ͫ͟ͻΣ ͔͡;͔͋ͤ·ͻ ͙ ͍͔͔͙ͭͪͤ͊ͪͤͦ-͙ͫ͊ͤͭ͊ͪͤ·ͻ ͔͙ͣͪͦͨͪΎ͙͚ͭΣ 

ͫΆ͔͒͘ ͙ͨͪͤ͊͘͡ ͍͔͔͙ͭͪͤ͊ͪͤ·͚ ͯ;͊ͫͭͦ͟Σ ͦͭͦͪ͟·͚ ͔ͤ͊͒͗͊ͦ͡͡ ͔͙ͯͪͨͭ͟Έ ͙͊͒ͪ͊ͣ͟Σ ͔͔ͦ͋ͫͨ;͙ͭΈ 

͙͔͙͋ͦͨͪͨ͊ͪ͊ͭ͊ͣΣ ͔͡;͔͋ͤ·͙ͣ ͔͍͙ͫͪ͒ͫͭ͊ͣΣ ͍͙͔ͦ͋ͦͪͯ͒ͦ͊ͤͣ ͙ ͭͪ͊ͤͫͨͦͪͭͦͣΦ ˣ·͡ ͙ͨͪͤΎͭ ͔ͨͪͦͭ͟ ͙͍͎ͭͨͦͦͦ 

͍͔͔͙͎ͭͪͤ͊ͪͤͦͦ ͍ͪ͊;͔͎͋ͤͦͦ ͯ;͊ͫͭ͊͟ ͙ ͺ͔͡Έ͒΄͔͎ͪͫͦͦ͟ ͨͯͤͭ͊͟ ώпоΣ ͫΦ ммп-115]. 

07.03.1927 ˽͔͙͙ͪ͒ͯͣ͘ ˤ̇ˮ˴Σ ͍͎͍ͦ͊͘͡͡Ύ͔ͣ·͚ ˴͙͙͊ͤͤ͡·ͣ ˸ΦˮΦΣ ͙ͦ͋ͪ͊ͭͫ͡Ύ ͫ ͙ͨͫΈͣͦͣ ͟ ͔ͣͫͭͤ·ͣ 

͍͔͙ͫͦͭͫͣ͟ ͎ͦͪ͊ͤ͊ͣ ͨͦ ͫͯ΅͔͍ͫͭͯ ͯͯ͡;΄͔͙ͤΎ ͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘Ύ ͫͦ ͔ͫͨͼ͙͙͙͊ͫͭ͊ͣ͡ ͔ͫ͡Έ͎ͫͦͦ͟ ͻͦ͘Ύ͚͍ͫͭ͊Φ ˤ 

;͙͊ͫͭͤͦͫͭΣ ͔͎ͨͪ͒͊͊ͦͫ͡͡Έ ͫͦ͒͊ͭ͘Έ ͔͙͒ͤ·͚ ͔ͯ͒ͤ͘·͚ ͨ͊ͤ͡ ͍͔͔͙ͭͪͤ͊ͪͤ·ͻ ͔͙ͣͪͦͨͪΎ͙͚ͭ ͙ ͔͙͙ͨͪͦ͒;͔͙ͫ͟ 

͊ͫͯ͘͡΄͙͍͊ͭΈ ͒ͦ͊͒͟͡· ͯ;͍͊ͫͭͦ͟·ͻ ͍͔͔͙ͭͪͤ͊ͪͤ·ͻ ͔ͫͨͼ͙͙͍͊ͫͭͦ͡ ͙ ͙ͤ͊ͦͣͭ͘͟ΈͫΎ ͫ ͙ͻ ͚ͪ͊͋ͦͭͦ 

͔͔͍͔ͤͨͦͫͪ͒ͫͭͤͤͦ ͤ͊ ͔ͣͫͭ͊ͻΦ ˴͔ͪͦͣ ͎ͭͦͦΣ ͔͔͍ͪͦͣͤ͒ͦ͊ͦͫ͟͡Έ ͦ͊͘͟·͍͊ͭΈ ͙ͣ ͍͔͔͔ͫͫͭͦͪͦͤͤ ͔͚͍͙͔ͫͦ͒ͫͭΣ 

͔͔ͦ͋ͫͨ;͙͍͊Ό΅͔͔ ͚ͯͫͭͦ;͙͍ͯΌ ͪ͊͋ͦͭͯ ͍͔͔͙ͭͪͤ͊ͪͤ·ͻ ͯ;͍͊ͫͭͦ͟ [мΣ ͫΦ оф].  

˽ͦ ͍͙͙ͦͫͨͦͣͤ͊ͤΎͣ ͔͎ͦ͟͡͡-ͦ;͔͍͙͒ͼ͔͍Σ ͍·΄͔ͯͨͦͣΎͤͯͭ·͚ ˹͔͒͊;͙ͤ ˢΦˤΦΣ ͋·͡ ͔͔ͯ͋͗͒ͤͤ·ͣ 

͊͘΅͙͙ͭͤͦͣ͟ ͍͔͔͙͙͙ͭͪͤ͊ͪΣ ͦͤ ͔͍ͨͪ͒ͫͭ͊͡Ύ͡ ͔͔ ͔ͤ ͊͟͟ ͯͯ͘͟Ό ͔ͫͨͼ͙͊͡ΈͤͦͫͭΈ ͔ͫ͡Έ͎ͫͦͦ͟ ͻͦ͘Ύ͚͍ͫͭ͊Σ ͊ ͊͟͟ 

͎͙ͦͪ͊ͤ͊͘ͼ͙Ό ΄͙͎ͪͦͦͦ͟ ͣ͊ͫ΄ͭ͊͋͊Φ ˤ͔ͫ ͔͔ ͊͒͊͘;͙ ͦͤ ͍ͦ͋ͦͫͤͦ·͍͊͡ Ή͙ͦͤͦͣ͟;͔͙͙ͫͣ͟ ͪ͊ͫ;͔͙ͭ͊ͣ ͔ͨͦͭͪΈΣ 

ͦͭͦͪ͟·͔ ͔͔ͤͫͭ ͔ͤ͊ͪͦ͒ͤͦ ͻͦ͘Ύ͚͍ͫͭͦ ͍ ͔ͪͯ͘͡Έ͔ͭ͊ͭ ͨͦ͡ͻ͎ͦͦ ͍͔͔͙ͭͪͤ͊ͪͤͦ-͙͎ͫ͊ͤͭ͊ͪͤͦͦ ͦͤͭͪͦ͟͡Ύ ͙ 

͔ͤ͒ͦͦͼ͔͙ͤ͟ ͍͔͔͙ͭͪͤ͊ͪͤ·ͻ ͔͙ͣͪͦͨͪΎ͙͚ͭ ͔ͦͭ͒͡Έͤ·͙ͣ ͻͦ͘Ύ͚͍͙ͫͭ͊ͣ ͙ ͯ;͔͔͙ͪ͗͒ͤΎ͙ͣ [млΣ ͫΦ тт]. 

ˤ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͍͔͔͙͎ͭͪͤ͊ͪͤͦͦ ͔͒͊͡ ͍͔ͦͫͤͦͤͦ ͙ ͔͍͙ͨͪ͊ͪͯ͡Ό΅͔͔ ͤ͊͘;͔͙͔ͤ ͦͤ ͙͍ͨͪ͒͊͊͡ 

ͨͪͦͺ͙͙͊ͭ͟͡;͔͚ͫͦ͟ ͔ͪ͊͋ͦͭΣ ͙ͨͪ;͔ͣΣ ͍͔͔͙ͭͪͤ͊ͪͤ·͔ ͔͙ͣͪͦͨͪΎ͙ͭΎ ͙ͨͪ ͔ͤͣ ͙ͫͭ͊͡ ͍͙ͨͪͦͦ͒ͭΈͫΎ ͍ 

͍ͨ͊ͤͦͦͣ͡ ͨͦͪΎ͔͒͟ ͙ ͍ͯΎ͘·͍͊ͭΈͫΎ ͫ ͚ͪ͊͋ͦͭͦ ͦ͟͡ͻ͍ͦͦ͘ ͙ ͍ͫͦͻ͍ͦͦ͘Σ ͊ ͍ ͨͪͦͣ·΄͔͙ͤͤͦͫͭ͡ ͙ ͤ͊ ͔ͭͪ͊ͤͫͨͦͪͭ 

ς ͫ ͻͦ͘Ύ͚͍͔ͫͭͤͤ·͙ͣ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ͙ͣΦ ˩΅͔Σ ͊͟͟ ͔ͦͭͣ;͊Όͭ ͦ;͔͍͙͒ͼ·Σ ˹͔͒͊;͙ͤ ˢΦˤΦΣ ͋·͡ ͔ͨͪͪ͊ͫͤ͟·ͣ 

͍͙ͭͦ͊ͪ΅͔ͣΦ ˻ͤ ͔ͯͣͦ͡ ͫͦ;͔ͭ͊͡ ͔͍͔ͭͪ͋ͦ͊ͭ͡ΈͤͦͫͭΈ ͟ ͨͦ͒;͙͔ͤͤͤ·ͣ ͫ ;ͯͭͦͫͭ͟ΈΌ ͙ ͦͭ͘·͍;͙͍ͦͫͭΈΌΣ 

͙ͨͪͫͯ΅͙͙ͣ ͙ͨͦ͒ͤͤͦ͡ ͎ͯͣ͊ͤͤͦͣͯ ͙ ͯ͟͡Έͭͯͪͤͦͣͯ ͍͙͔ͪͯͦͦ͒ͭ͟͡Ό ώмлΣ ͫΦ туϐΦ ˽ͦΉͭͦͣͯΣ ͔͋ͯ͒ͭ ͍͙ͨͪ͊͡Έͤ·ͣ 

͔͔ͨͦ͒ͪͦ͋ͤ ͍͙ͦͫͭ͊ͤͦͭΈͫΎ ͤ͊ ͔ͦͫͦ͋ͤͤͦͫͭΎͻ ͔͎ͦ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭΦ  

˹͔͒͊;͙ͤ ˢΦˤΦΣ ͋ͯ͒ͯ;͙ ͤ͊;͊͡Έ͙ͤͦͣ͟ ˤ͔͔͙͎ͭͪͤ͊ͪͤͦͦ ͍͔͙ͯͨͪ͊ͤ͡Ύ ˹͎͊ͪͦ͒ͤͦͦ ͙͙ͦͣͫͫ͊ͪ͊ͭ͊͟ 

͔͔͔͙ͣ͒͘͡͡Ύ ˿˿˿˾ ͍ мфол-мфом ͎͎ΦΣ ͤ͊ ͍͔ͦͫͤͦ Ή͙ͦͤͦͣ͟;͔͎ͫͦͦ͟ ͙͊ͤ͊͊͘͡ ͯ΅͔ͪ͋͊ ͦͭ ͔͍͔͙͊͋ͦ͊ͣͦͫͭ͘͡ ͙ 

͎͙͔͙͋͡ ͫͦͭ͊͟ ͊͘ мфнт-мфну ͎͎ΦΣ ͎ͤ͊͡Ύ͒ͤͦ ͨͦ͊͊͘͟͡ ͍͔͊͗ͤͦ Ή͙ͦͤͦͣ͟;͔͔ͫͦ͟ ͙ ͤ͊ͪͦ͒ͤͦͻͦ͘Ύ͚͍͔͔ͫͭͤͤͦ 

ͤ͊͘;͔͙͔ͤ ͍͔͔͙͙͙ͭͪͤ͊ͪ [мΣ ͫΦ пм]. 

ˤ мфнт ͎Φ ͨͦ ͨͦͪͯ;͔͙ͤΌ ˹͎͊ͪͦ͒ͤͦͦ ͙͙ͦͣͫͫ͊ͪ͊ͭ͊͟ ͔͔͔͙ͣ͒͘͡͡Ύ ˿˿˿˾Σ ˹͔͒͊;͙ͤ ˢΦˤΦ ͔͙͒͘͡ ͍ 

͔ͫͯ͗͋ͤͯ͡Ό ͙͍ͦͣ͊ͤ͒ͪͦͯ͟͟ ͍ ˥͔͙ͪͣ͊ͤΌΣ ˢ͍͙ͫͭͪΌ ͙ ̅ͪ͊ͤͼ͙ΌΦ ̂͒͊;ͤͦ ͔ͪ΄͙ͭΈ ͍ͦͨͪͦͫ Ήͫͨͦͪͭ͊͟ ͍͙͔͚ͫͤ 

ͯ͒͊ͦͫ͡Έ ͭͦ͡Έͦ͟ ͍ ˢ͍͙ͫͭͪΌΣ ͙ ͭͦ ͔ͤ ͫͪ͊ͯ͘Φ ˤͦ ̅ͪ͊ͤͼ͙Ό ͍͔ͦͣͦ͗ͤ͘ ͋·͡ Ήͫͨͦͪͭ͟ ͫͦͭ͊͟ ͙ ͣΎͫ͊Σ ͨͦ ͔͙ͣͤͤΌ 

͍͍ͪͯͦͦ͒ͫͭ͊͟ ͫͭͪ͊ͤ·Σ ͭͦ͡Έͦ͟ ͍ ͔ͭ;͔͙͔ͤ ͎ͦͪͦͭͦͦ͟͟ ͍͔͔͙ͪͣͤ ͍ ͙Ό͔ͤΣ ͎ͦ͒͊͟ ͙͔͙ͣ͡ ͔ͣͫͭͦ ͙ͭͪͯ͒ͤͦͫͭ 

͍͙͒ͦͫͭ͊͟ ͣΎͫ͊ ͍ ˽͙͊ͪ͗Φ ˤ ˥͔͙ͪͣ͊ͤΌ Ήͫͨͦͪͭͯ͟ ͫͦͭ͊͟ ͙͍͔͚͍͍͙ͨͪͦͭͦ͒ͫͭͦ͊͡ ͊ ͎͙͙ͪ͊ͪ [опΣͫΦ нс].  

˽ͦ ͔ͪͯ͘͡Έͭ͊ͭ͊ͣ ͔ͨͪ͋·͍͙͊ͤΎ ͍ ˥͔͙͙ͪͣ͊ͤΣ ͦͤ ͔͙ͦͭͣͭ͡Σ ;ͭͦ ͍͔͔͙͔ͭͪͤ͊ͪͤͦ ͔͊ͦͤͦ͒͊ͭ͘͟͡Έ͍ͫͭͦ Ή͚ͭͦ 
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ͫͭͪ͊ͤ· ͍͙͍ͪ͊͊ͦͫ͘͡Έ ͙ ͦͻ͍͊ͭ·͍͊ͦ͡ ͪ͊ͤ͘·͔ ͫͭͦͪͦͤ· ͔͒͊͡Φ ˹ͦ ͍͔ͦͫͤͦͤͦ ͍͙͙͔ͤͣ͊ͤ ͦͤ͟ͼ͔͙͍ͤͭͪͪͦ͊ͦͫ͡Έ 

ͤ͊ ͙ͨͦ͡ͼ͔͚͙ͫ͟ͻ ͔͙ͣͪͦͨͪΎ͙ͭΎͻΦ ˻͒ͤ͊ͦ͟ ͍͙͔ͨͪ͊ͭ͡Έ͍͔ͫͭͤͤ͊Ύ ͍͔͔͙͙ͭͪͤ͊ͪΎ ͋·͊͡ ͔͎ͤͣͤͦͦ;͙͔ͫͤͤ͊͡Σ ͍ 

͍ͦͫͤͦͤͦͣ ͍͔͔͙͔ͭͪͤ͊ͪͤͦ ͔͒ͦ͡ ͋·ͦ͡ ͔ͫͦͫͪ͒ͦͭͦ;͔ͤͦ ͍ ͪͯ͊͟ͻ ͍ͦ͡Έ͙ͤͦͨͪ͊ͭͯ͟͟Ό΅͙ͻͫΎ ͍ͪ͊;͔͚ ώопΣͫΦ нс].  

ˮ͘ ͔͔͚ͦͫͦ͋ͤͤͦͫͭ ͍͔͔͙͙͙ͭͪͤ͊ͪ ͍ͦ ̅ͪ͊ͤͼ͙͙ ͎ͭͦͦ ͍͔͔͙ͪͣͤΣ ͦͤ ͫ;͙ͭ͊͡ ͍͔͚͊͗ͤ΄͙͙ͣ ͭͦΣ ;ͭͦ ͊͘ 

͎͙͎͙͔͚ͤͦ ͙͍ͨͪͤ͊͊͊ͫ͘͡Έ ͤ͊͘;͙͔ͭ͡Έͤ͊Ύ ͪͦ͡Έ ͍ ͔͔͒͡ ͍͔͔͙ͪ͊͒ͤ͘Ύ ͫͦͭ͊͟ ͙ ͍ Ήͭͦͣ ͦͭͤͦ΄͔͙͙ͤΣ ͨͦ ͔͙ͣͤͤΌ 

ͺͪ͊ͤͼ͙ͯͫ͘͟ͻ ͔͎ͦ͟͡͡Σ ͍͔͔͙ͭͪͤ͊ͪͤ·͔ ͔ͫͨͼ͙͙͊ͫͭ͡· ͎͙ͣͦ͡ ͋·ͭΈ ͔ͨͦͤ͘͡·͙ͣΦ ˮ ͔΅͔ ͦͤ ͔ͦͭͣ;͊͡Σ ;ͭͦ 

͎͋͊ͦ͒͊ͪ͡Ύ ͨͦͫͭͦΎͤͤͦͣͯ ͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘Ό ͫ ͔͔͔ͣ͒͘͡͡Έͼ͙͊ͣΣ ͍͔͔͙ͭͪͤ͊ͪͤ·͔ ͔ͫͨͼ͙͙͊ͫͭ͡· Ύ͍͡Ύ͙ͫ͡Έ ͍ 

͔ͫ͡Έͫͦͣ͟ ͻͦ͘Ύ͚͍͔ͫͭ ̅ͪ͊ͤͼ͙͙ ͔͍ͨͪͦͫͻͦ͒ͤ·͙ͣ ͎͔͙͊ͤͭ͊ͣ ͍ ͔͔͒͡ ͎͔͙͍͎ͨͪͦͪͫͫͤͦͦ ͍͙͙ͪ͊ͭ͘Ύ 

͙͍͍͍͗ͦͭͤͦͦ͒ͫͭ͊ ώопΣͫΦ ол].  

ˤ ͼ͔ͦͣ͡ ͔͗Σ ˹͔͒͊;͙ͤ·ͣ ˢΦˤΦ ͋·͡ ͔ͫ͒͊ͤ͡ ͍·͍ͦ͒Σ ;ͭͦ ͤ͊΄͊ ͫͭͪ͊ͤ͊ ͔͒͊ͦ͟͡ ͯ΄͊͡ ͍͔͔ͨͪ͒ ͦͭ 

˭͚͊ͨ͊͒ͤͦ ˩͍ͪͦͨ· ͍ ͎͙ͦͪ͊ͤ͊͘ͼ͙ͦͤͤͦͣ ͦͭͤͦ΄͔͙͙ͤΣ ͦ͋Ά͔͙͙͍͒ͤ ͍͔͔͙͔ͭͪͤ͊ͪͤͦ ͔͒ͦ͡ ͍ ͦ͒ͤͦͣ ͼ͔͔ͤͭͪΦ ˹ͦ 

ͤ͊͒ͦΣ ͨͦ ͔͎ͦ ͔͙ͣͤͤΌΣ ͯ;͙ͭΈͫΎ ͯ ͙ͤͦͫͭͪ͊ͤͤ·ͻ ͎͍ͦͫͯ͒͊ͪͫͭ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ό ͍͔͚ͤͦ΄͔͚ ͔ͭͻ͙͙ͤ͟ ͍ 

͍͔͔͙ͭͪͤ͊ͪͤͦͣ ͔͔͒͡Φ ˤ ;͙͊ͫͭͤͦͫͭΣ ͨͦ ͔͎ͦ ͔͙ͣͤͤΌΣ ͍ ͙͚͋͗͊͡΄͔͔ ͔͗ ͍͔ͪͣΎ ͔͍ͫ͒ͦ͊ͦ͡͡ ͙ͤ͊͊͒ͭ͡Έ ͙͙͔͒͊ͤ͘ 

ͪͯͫͫͦ͟-͔͔ͤͣͼ͎ͦͦ͟ ͍͔͔͙͎ͭͪͤ͊ͪͤͦͦ ͤ͊ͯ;͎ͤͦͦ ͗ͯͪͤ͊͊͡Σ ;ͭͦ ͒ͦ͗ͤͦ͡ ͋·ͦ͡ ͍͍ͫͨͦͫͦ͋ͫͭͦ͊ͭΈ ͙͔͙ͫ͋͗ͤ͡Ό 

͍͔͔͙ͭͪͤ͊ͪͤ·ͻ ͎͙ͦͪ͊ͤ͊͘ͼ͙͚ ˿˿˿˾ ͫ ͙ͤͦͫͭͪ͊ͤͤ·͙ͣ ώопΣͫΦ нс-27]. 

ˤ ͣ͊ͫ΄͔ͭ͊͋ ˿˿˿˾Σ ˹͔͒͊;͙ͤ ˢΦˤΦ ͫ;͙ͭ͊͡Σ ;ͭͦ ͍͔͔͙͔ͭͪͤ͊ͪͤͦ ͔͒ͦ͡ ͍ ͎ͦͪ͊͒ͦ͘ ͋ͦ͡Έ΄͔͚ ͔͔͙ͫͭͨͤΣ ;͔ͣ 

͔͔ͨͪ͗͒Σ Ύ͍͡Ύͦͫ͡Έ ͊͒͊͘;͔͚ ͔ͤ ͭͦ͡Έͦ͟ ͍͔͔͙ͭͪͤ͊ͪͤ·ͻ ͔ͫͨͼ͙͙͍͊ͫͭͦ͡ ͙ ͯ;͔͔͙͚ͪ͗͒ͤΣ ͤͦ ͙ 

ͤ͊ͪͦ͒ͤͦͻͦ͘Ύ͚͍͔͚ͫͭͤͤͦ ͊͒͊͘;͔͚ ͙ ͦ͋Ύ͊ͤͤͦͫͭ͘ΈΌ ͍͔ͫͻ ͙͍͍͔ͨͪͦͦ͒ͫͭͤͤ͘·ͻ ͙ ͨͪͦͣ·΄͔ͤͤ͡·ͻ 

͎͙ͦͪ͊ͤ͊͘ͼ͙͚Σ ͍͔͍͔ͦͭͭͫͭͤͤ·ͻ ͊͘ ͫͦͫͭͦΎ͙͔ͤ ͙͍͍͗ͦͭͤͦͦ͒;͔͙ͫ͟ͻ ͻͦ͘Ύ͚͍ͫͭ ͙ ͔͙ͨͪ͒ͨͪΎ͙͚ͭ ͨͦ ͔͔͔ͨͪͪ͊͋ͦͭ͟ 

͙͍͍͗ͦͭͤͦͦ͒;͔͚ͫͦ͟ ͨͪͦ͒ͯ͟ͼ͙͙Φ ˹͚͊ͫͭͦ;͙͍ͦ ͙ͨͪ͘·͍͊͡ ΄͙ͪͦͦ͟ ͨͦͨͯ͡Ύ͙͍ͪͦ͊ͭ͘Έ ͍͔͔͙͙ͭͪͤ͊ͪΌΣ 

͍͙ͨͪͦͦ͒ͭΈ ΄͙ͪͦͯ͟Ό ͔͔͎͍ͨͪͨͦ͒ͦͭͦͯ͟ ͙ ͎͍ͨͦ͒ͦͭͦͯ͟ ͨͦ͒ͫͦ͋ͤ·ͻ ͍͔͔͙ͭͪͤ͊ͪͤ·ͻ ͍͊͒ͪͦ͟ ͙͘ ;͙ͫ͊͡ 

ͦ͟͡ͻ͙͍ͦͤͦ͘͟ ͙ ͪ͊͋ͦ;͙ͻ ͍ͫͦͻ͍ͦͦ͘Σ ͊ ͔ͭ͊͗͟ ΄͙ͪͦͦ͟ ͍͔ͪ͊ͪͭ͘·͍͊ͭΈ ͔ͫͭΈ ͔ͦͦͭ͘ͻ͙ͤ;͔͙ͫ͟ͻ ͙ ͍͔͔͙ͭͪͤ͊ͪͤ·ͻ 

͔ͭͻ͙͍ͤͯͣͦ͟ ͙ ͙͙͍ͤͫͭͭͯͭͦΦ ͔́͊͗͟ ͦͤ ͊͟ͼ͔͙͍ͤͭͪͦ͊͡ ͍͙͙͔ͤͣ͊ͤ ͤ͊ ͔ͤͦ͋ͻ͙͙ͦ͒ͣͦͫͭ ΄͙͎ͪͦͦͦ͟ ͍͙͙ͪ͊ͭ͘Ύ 

ͤ͊ͯ;ͤͦ-͙͔͍͔ͫͫ͒ͦ͊ͭ͡͡Έ͚ͫͦ͟ ͪ͊͋ͦͭ·Σ ͔ͭͫͤͦ ͍ͫΎ͚͊ͤͤͦ͘ ͫ ͙ͨͪ͊ͭ͟;͔͙͙ͫͣ͟ ͙͍͍͔ͨͪͦͦ͒ͫͭͤͤͦ͘-

ͻͦ͘Ύ͚͍͔ͫͭͤͤ·͙ͣ ͊͒͊͘;͙͊ͣ ώорΣ ͫΦ ос-37ϐΦ ˩΅͔ ͦͤ ͫ;͙ͭ͊͡ ͍͙ͨͪ͊͡Έͤ·ͣΣ ͔͙ͫ͡ ͔͙͔ͫͤ͊͋͗ͤ 

ͺ͊ͪͣ͊ͼ͔͍͙ͭ;͔͙͙ͫͣ͟Σ ͊͋ͦͪ͊ͭͦͪͤ͡·͙ͣΣ ͙͎͙͋ͦͦ͡;͔͙͙ͫͣ͟ ͔͙ͨͪͨ͊ͪ͊ͭ͊ͣ ͙ ͻ͙͎͙ͪͯͪ;͔͙͙ͫͣ͟ 

͙͔͙ͤͫͭͪͯͣͤͭ͊ͣ ͔͋ͯ͒ͭ ͦ͋Ά͔͙͔͒ͤͤͦ ͍ ͔͙͒ͤͦͣ ͫͦΌͤͦͣ͘ ͻͦ͘Ύ͚͍͔ͫͭͤͤͦͣ ͔͔ͭͪͫͭ ζˤ˩́˿˹ˢˣ˽˾˻˸η ͨͦ ͙ͭͨͯ 

ͨͪͦͣ·΄͔ͤͤͦ͡-͔ͫͤ͊͋͗ͤ;͔͙ͫ͟ͻ ͔͍ͭͪͫͭͦ [орΣͫΦ оу]. 

ˤ ͔͔ͪ͊͒͘͡ VIII ͦ ͍͔͔͙ͭͪͤ͊ͪͤͦͣ ͔ͤ͊͒ͦͪ͘ ͍ ͔ͦͦͭ͘ͻ͙ͤ;͔͙ͫ͟ͻ ͔͙ͣͪͦͨͪΎ͙ͭΎͻΣ ˤ͔͔͙ͭͪͤ͊ͪͤ·ͣ 

͔͊ͦͤͦ͒͊ͭ͘͟͡Έ͍ͫͭͦͣ ˾˿̅˿˾Σ ͙͒͊ͤͤ͘·ͣ ͨͦ͒ ͔ͪ͒͊͟ͼ͙͔͚ ˹͔͒͊;͙ͤ͊ ˢˤΦΣ ͋·ͦ͡ ͎͍͔ͦͦͦͪͤͦΣ ;ͭͦ ͊͒͊͘;͔͚ 

͍͔͔͙ͭͪͤ͊ͪͤ·ͻ ͎͍ͦͪ͊ͤͦ ͙ ͔ͨͪͫͦͤ͊͊͡ ͊͟͟ ͍ ͼ͔͔ͤͭͪΣ ͭ͊͟ ͙ ͤ͊ ͔ͣͫͭ͊ͻΣ Ύ͍͡Ύ͊ͫ͡Έ ͦͻͪ͊ͤ͊ ͍͒ͦͪͦ͘ΈΎ ͔͔ͨͣͤͤ͡·ͻ 

͙ ͨͦ͡Έ͍͔ͦ͊ͭ͘͡Έͤ·ͻ ͙͍͗ͦͭͤ·ͻ ͦͭ ͊ͪ͊ͤ͘͘·ͻ ͙ ͔ͤ͊ͪ͊ͤ͘͘·ͻ ͔͔͚͋ͦͤ͘͡Φ ˽͔͙͍ͪ͒ͯͫͣ͊ͭͪ͊ͦͫ͡Έ ͔ͭ͊͗͟ 

͔͔ͦ͋ͫͨ;͔͙͔ͤ ͤͦͪͣ͊͡Έͤ·ͻ ͎͙͎͙͔͙ͦͦͤ͘;͔͙ͫ͟ͻ ͍͙͚ͯͫͦ͡ ͙ͻ ͔͙ͫͦ͒ͪ͗͊ͤΎ ͙ ͍͔͔͙ͪ͊͒ͤ͘Ύ ͍ ͚ͪ͊ͦͤ͊ͻ ͍͙͙ͪ͊ͭ͘Ύ 

͙͍͍͍͗ͦͭͤͦͦ͒ͫͭ͊ ͙ ͯ;͙͔͊ͫͭ ͍ ͍͔͔͙͙ͨͪͦ͒ͤ ͍͚ͨ͊ͤͦͦ͡ ͔ͦͦͭ͘ͻ͙ͤ;͔͚ͫͦ͟ ͪ͊͋ͦͭ· ͨͦ ͙͍͍͍͗ͦͭͤͦͦ͒ͫͭͯ [сΣͫΦ 

619ϐΦ ˴͔ͪͦͣ ͎ͭͦͦΣ ͔͔ͨͪ͒ͯͫͣͦͭͪͤ͊ ͋·͊͡ ͎͍ͫͦ͊ͫͦ͊ͤͤ͊͡Ύ ͪ͊͋ͦͭ͊ ͨͦ ͨͦͨͯ͡Ύ͙ͪ͊͘ͼ͙͙ ͙ ͎͔ͨͪͦͨ͊͊ͤ͒ 

͍͔͔͙ͭͪͤ͊ͪͤͦ-͔ͦͦͭ͘ͻ͙ͤ;͔͙ͫ͟ͻ ͙͚ͤ͊ͤ͘ ͍ ͼ͔͡Ύͻ ͍͍͔ͦ͡;͔͙͔ͤ ͔͔͙ͤ͊ͫͤ͡Ύ ͍ ͔͙͍͙͔ͦͦͨͪͪͦ͊ͤ͟ 

͙͍͍͍͗ͦͭͤͦͦ͒ͫͭ͊ ώсΣ ͫΦ снлϐΦ ˤ͔͊͗ͤͦ ͤ͊͘;͔͙͔ͤΣ ͙͍ͨͪ͒͊͊ͦͫ͡Έ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͤ͊ͯ;ͤͦ-ͦͨ·ͭͤ·ͻ ͪ͊͋ͦͭ ͨͦ 

͙͍͍͍͗ͦͭͤͦͦ͒ͫͭͯ ͫ ͙͍͔ͨͪ͡;͔͙͔ͤͣ ͍͔͔͙ͭͪͤ͊ͪͤ·ͻ ͙ ͤ͊ͯ;ͤͦ-͙͔͍͔ͫͫ͒ͦ͊ͭ͡͡Έ͙ͫ͟ͻ ͯ;͔͔͙͚ͪ͗͒ͤ ώсΣ ͫΦ снл-

621].  

˴ ͦͤ͟ͼͯ мфнл - ͤ͊;͊ͯ͡ ол-ͻ ͎͍ͦ͒ͦΣ ͍͚ͦͫͤͦͤͦ ͔͚ͨͪͦ͋ͣͦ͡ ͍͔͔͙͙͙ͭͪͤ͊ͪ ͍ ͼ͔ͦͣ͡ ͔΅͔ ͍ͦͫͭ͊͊͊ͫ͡Έ 

͋ͦͪΈ͋͊ ͫ Ή͙͙ͨͦͦͭ͘Ύ͙ͣΣ ;ͭͦ ͤ͊΄ͦ͡ ͔͙͔ͦͭͪ͊͗ͤ ͍ ͙͍͙͙ͨ͊ͤͪͦ͊ͤ͡ ͪ͊͋ͦͭ· ˥͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͙͙ͤͫͭͭͯͭ͊ 

Ή͔͙͔ͫͨͪͣͤͭ͊͟͡Έ͚ͤͦ ͍͔͔͙͙͙ͭͪͤ͊ͪΦ ˹ͦ ͙͍͙ͨ͊ͤͪͦ͊ͫ͡͡Έ ͙ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͙ ͨͦ ͔ͪ͊ͪ͊͋ͦͭ͘͟ ͔͍ͣͭͦ͒ͦ ͋ͦͪΈ͋· 

ͫ ͊ͯ͟΄͔ͪͫͦ͟-͎͙͔͎͙ͤͦͦ͟͡;͔͚ͫͦ͟ ͎͙͔͚ͨ͊ͭͦͦ͡Φ ́͊͟Σ ͔ͦͭ͒ͦͣ͡ ͦ͋΅͔͚ ͙͙͎͙͙ͣͪͦ͋ͦͦ͟͡ ͤ͊ мфнфκол ͎Φ ͋·ͦ͡ 

͙͍͊ͨ͊ͤͪͦ͊ͤͦ͘͡ ͙ͯ͘;͔͙͔ͤ ͍ͨͦ͊͡Έ͎ͤͦͦ ͊͋ͦͪͭ͊ ͯ ͎ͪͯͨͤͦͦ͟ ͎͎ͪͦ͊ͭͦͦ ͫͦͭ͊͟ ͙ ͯͭͦ;͔͙͔ͤͤ ͔͍ͣͭͦ͒ͦ 

͙͎͙͙͒͊ͤͦͫͭ͟ ͙ͨͪ ͔͊͋ͦͪͭ ͍ͦͪͦ͟ ͙ ͍͊͟ͼ͙ͤ͊ͼ͙͙Φ ˹͊ мфол-мфоо ͎͎Φ ͙͍ͨ͊ͤͪͦ͊ͦͫ͡͡Έ ͙ͯ͘;͔͙͔ͤ 
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͙ͤͺ͔͟ͼ͙͎ͦͤͤͦͦ ͍͎͙͙͊ͤͭ͊ ͎ͪͯͨͤͦͦ͟ ͎͎ͪͦ͊ͭͦͦ ͫͦͭ͊͟ ͙ ͍ͦͦ͟͟͟·ͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡ ͒ͦͣ͊΄͙ͤͻ ͙͍͗ͦͭͤ·ͻ ώпнΣ ͫΦ 

38]Φ ˻͔ͭ͒͡Έͤͦ ͙͍͙ͨ͊ͤͪͦ͊ͫ͡͡Έ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͔͙ͦͭ͒͊ͣ͡ ͔͔ͭͯ͋ͪͯ͊͘͟͡ ͙ Ύ΅ͯͪ͊Σ ͔ͦͭ͒ͦͣ͡ ͨͦ ͙ͯ͘;͔͙ͤΌ 

ͫ͊ͨ͊Σ ͙͙͔ͫ͋ͪΎ͍͔ͤͤ͘·ͣ ͔ͦͭ͒ͦͣ͡ [пнΣ ͫΦ 39-43]Φ ˤ ͎͙ͨͪͦͭͦͦͦͦ͘͡;͔ͫͦͣ͟ ͔͔ͦͭ͒͡ ͙͍ͨ͊ͤͪͦ͊ͦͫ͡͡Έ ͍ мфну-

мфоо ͎͎Φ ͙͘ ͙͍ͭͪͨ͊ͤͦͫͦͣͦͦ͘ ͙ͯ͘;͊ͭΈ ͫͯ͡;ͤͯΌ ͔͋ͦͤ͘͡Έ ͦ͡΄͔͚͊͒ [пнΣ ͫΦ пс-47].  

˻͔ͭ͒͡Έͤͦ ͔͔ͫ͒ͯͭ͡ ͍͙ͦͫͭ͊ͤͦͭΈͫΎ ͤ͊ ͙͍͙͙ͨ͊ͤͪͦ͊ͤ͡ ͪ͊͋ͦͭ· ͔ͦͦͭ͘ͻ͙ͤ;͔͎ͫͦͦ͟ ͔ͦͭ͒͊͡Φ ˹͊ мфну-1933 

͎͎Φ ͙͍ͨ͊ͤͪͦ͊ͦͫ͡͡Έ ͙͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͍͙͡Ύ͙ͤΎ ͙͎͔͚͊ͤͭͤͤͦ ͙ͫͨͦͫͦ͋ͤͦͫͭ ͺ͔͔͙͍͚ͪͣͤͭ͊ͭͤͦ ͙͙͗͒ͦͫͭ͟ ͙ 

͔ͦͭ͒͡Έͤͦ ͔͔ ͺͪ͊͟ͼ͙͚Φ ˴͔ͪͦͣ ͎ͭͦͦΣ ͤ͊ мфну-мфоо ͎͎Φ ͙͍ͨ͊ͤͪͦ͊ͦͫ͡͡Έ ͙ͯ͘;͔͙͔ͤ ͺ͙͙͘;͔͙ͫ͟ͻ ͙ 

͙͋ͦͻ͙͙ͣ;͔͙ͫ͟ͻ ͨͪͦͼ͔͍ͫͫͦ ͍ ͎͙͔ͦͪ͊ͤͣ͘ ͙͍͗ͦͭͤ·ͻ ͙ͨͪ ͙ͪ͊͘͡;ͤ·ͻ ͙ͤͺ͔͟ͼ͙ͦͤͤ·ͻ ͔͍͙͊͋ͦ͊ͤ͘͡ΎͻΣ 

͍͔ͫͦͣͫͭͤͦ ͫ ͍͔͍ͫͦͦͭͭͫͭͯΌ΅͙͙ͣ ͔͙ͦͭ͒͊ͣ͡ ͙͙ͤͫͭͭͯͭ͊ [пнΣ ͫΦ ро]. 

ˤ ͔͔ͦͭ͒͡ ͙͎͙͙͋ͦͦ͡ ͔͙ͪ͊ͣͤͦ͗ͤ͘Ύ ͤ͊ мфну-мфоо ͎͎Φ ͋·ͦ͡ ͙͍͊ͨ͊ͤͪͦ͊ͤͦ͘͡ ͯͭͦ;͔͙͔ͤͤ ͙͔͍ͨͪͣͦ 

͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͫ͊ͣͼ͍ͦ ς ͙͍͙͔͔͚ͨͪͦͦ͒ͭ͘͡ ͙ ͣ͊ͭͦ;͎ͤͦͦ ͎͍ͨͦͦͦ͡ΈΎ ͒ͦͣ͊΄͙ͤͻ ͙͍͗ͦͭͤ·ͻ ͍ ͼ͔͡Ύͻ ͔͔͋ͦ͡ 

ͪ͊ͼ͙ͦͤ͊͡Έ͚ͤͦ ͍͙ͨͦͫͭ͊ͤͦ͟ ͔ͭͻ͙͙ͤ͟ ͍͔͔͙ͪ͊͒ͤ͘ΎΦ ˤ ;͙͊ͫͭͤͦͫͭΣ ͔͎ͨͪ͒ͨͦ͊͊ͦͫ͡͡Έ ͍͙ͯͫͭ͊ͤͦͭΈ ͙͙ͣͤͣ͊͡Έͤ·͔ 

͒ͦ͘· ͔ͫͨͪͣ·Σ ͍·͘·͍͊Ό΅͙͔ ͙ͨͪ ͙͍͔ͫͯͫͫͭͤͤͦͣ͟ ͔͔͔͙͙ͦͫͣͤͤ ͤͦͪͣ͊͡Έͤ·͚ ҈ ͊͘;͙͚͊ͭΣ ͊ ͔ͭ͊͗͟ ͍͙͡Ύ͙͔ͤ 

͍ͦͪͣͦ͟Φ ˽͔͎ͪ͒ͨͦ͊͊ͦͫ͡͡Έ ͔ͭ͊͗͟ ͍͔͙ͨͪͦͫͭ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͨͦ ͯͭͦ;͔͙ͤͤΌ ͍ͦͨͪͦͫ͊ ͔͍͔͙͍͙ͦ͋ͪ͗͊ͤ͘Ύ ͍ 

͔͔͍͔͚ͫͭͫͭͤͤͦ ͔͔ͫͨͪͣ ͍͔͙͍ͪͦͨ͊ͪ͊ͭͦ͘͟ ͔͋͘ ͤ͊ͪͯ΄͔͙ͤΎ ͺͯͤ͟ͼ͙ͦͤ͊͡Έ͚ͤͦ ͙ͫͨͦͫͦ͋ͤͦͫͭ ͔ͫͨͪͣ·Φ 

˽͙͍͙͊ͤͪͦ͊ͫ͡͡Έ ͔ͭ͊͗͟ ͪ͊͋ͦͭ· ͨͦ ͔ͫͪ͟΅͙͍͙͊ͤΌ ͒ͦͣ͊΄͔͚ͤ ͍ͦͼ· ͫ ͙͙͙͒ͣ͟ ͍͙͙͒͊ͣ ͤ͊ ˽͙͔͊ͣͪΣ ͊ ͔ͭ͊͗͟ 

͔ͫͪ͟΅͙͍͙͔͊ͤ ͒ͦͣ͊΄͔͎ͤͦ ͎͎ͪͦ͊ͭͦͦ ͫͦͭ͊͟ ͫ ͙͙͙͒ͣ͟ ͍͙͙͒͊ͣ ͍ ˸͍ͦͫͦͫͦͣ͟͟ ͔ͦͦͨ͊ͪ͘͟Φ ˢ ͔ͭ͊͗͟ ͙ͯ͘;͔͙͔ͤ 

͙͍͔͎ͫͯͫͫͭͤͤͦͦ͟ ͔͔͔͙ͦͫͣͤͤΎ ͍͔ͦͼ ͙ ͦ͡΄͔͚͊͒ ͍ ͍ͣ͊ͫͫͦ·ͻ ͦͨ·ͭ͊ͻ ͤ͊ ˿͔͍͔ͪͤͦͣ ˴͍͔͊͊͘͟ ͙ ͤ͊ ͨͯͤͭ͊͟ͻ ͍ 

˾˿̅˿˾ ώпнΣ ͫΦ рр]. 

˽͙ͦͣͣͦ ͍͍ͪͯͦͦ͒ͫͭ͊͟ ͍ ͣ͊ͫ΄ͭ͊͋͊ͻ ͫͭͪ͊ͤ·Σ ͊ ͔ͭ͊͗͟Σ ͤ͊ͯ;͎ͤͦͦ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͙͍͍͍͗ͦͭͤͦͦ͒ͫͭ͊ ͙ 

͍͔͔͙͙͙ͭͪͤ͊ͪΣ ͍͔ͨͦͤ͡ ͔ͯͣͫͭͤͦ ͍͙ͦͫͭ͊ͤͦͭΈͫΎ ͤ͊ ͙͔͔ͨͪͣͪ ͚ͦ͒ͤͦ ͙͘ ͔͚ͦ͋͊ͫͭ͡ ͤ͊ ͍ͪͯͦͦ͒͟Ύ΅͔͚ ͔ͪ͊͋ͦͭ ͨͦ 

͍͙͙ͪ͊ͭ͘Ό ͍͔͎͒ͦͦͤͤͦͦ ͙͍͍͍͗ͦͭͤͦͦ͒ͫͭ͊ ͤ͊ ͔ͣͫͭ͊ͻΦ ˤ ;͙͊ͫͭͤͦͫͭΣ ˽͍͔͙͔ͦͫͭ͊ͤͦͤͣ͡ ˮ͍͍͎͊ͤͦͫͦͦ͟ 

͙ͦ͋ͫͨͦͦͣ͊͟͡͡ ͙ ͦ͋ͦͣ͊͟ ˤ˴˽ ό͋ύ ͦͭ лтΦлоΦмфоп ͎ͦ͒͊ ͋·ͦ͡ ͔ͪ΄͔ͤͦ όͼ͙͙͔ͭͪͯͭͫΎ ͍͒ͦͫͦͤͦ͡ύΥ ζ͍͙̂ͫͭ͊ͤͦͭΈ 

͙ͨͪͪͦͫͭ ͎ͪͯͨͤͦͦ͟ ͎͎ͪͦ͊ͭͦͦ ͫͦͭ͊͟ ͊͘ мфоп ͎Φ ͤ͊ нннфлл ͎͍ͦͦ͡ ͙ ͍͔͙͒ͦͫͭ ͔͎ͦ ͨͦ ͙ͦ͋͊ͫͭ͡ ͟ м Ύ͍ͤ͊ͪΎ мфор ͎Φ 

͒ͦ млмполл ͎͍ͦͦ͡Σ ͍ ͭͦͣ ;͙͔ͫ͡ ͨͦ ˸́̅ ͒ͦ нлн ͭ·ͫΦ ͎͍ͦͦ͡Τ ͫͦͻ͙ͪ͊ͤͭΈ ͙ ͍·͙ͪ͊ͫͭͭΈ ͙͘ ͙ͨͪͨͦ͒͊͡ мфоп ͎Φ 

нрлмсл ͔ͭͦ͟͡Φ ˽͚ͦͪ͊ͦͤͤ·͚ ͨ͊ͤ͡ ͍͙͙ͪ͊ͭ͘Ύ Ή͎ͭͦͦ ͎͍ͨͦͦͦ͡ΈΎ ͍͔͙ͯͭͪ͒ͭΈ όͫͣΦ ˽͙͔͙͔ͪͦ͗ͤ͡ мύΦ ˥͍͚ͦ͒ͦͦ 

͚ͯ͒ͦ ͤ͊ ͦ͒ͤͯ ͍ͦͪͦͯ͟ ͍ ͔͔ͫͪ͒ͤͣ ͨͦ ͙ͦ͋͊ͫͭ͡ ͍ͨͦ·͙ͫͭΈ ͤ͊ опл ͙͍ͭͪͦ͡η ώоуΣ ͫΦ фϐΦ ˴͊͟ ͣͦ͗ͤͦ ͔ͫ͒͊ͭ͡Έ ͍·͍ͦ͒ 

͙͘ ͔ͭͫͭ͊͟Σ ͙͙͙ͨͪͤͣ͊ͫ͡Έ ͔ͣͪ· ͨͦ ͺ͙͍͙ͦͪͣͪͦ͊ͤΌ ͫͭ͊͒͊ ͔͔͔͚ͤͭ͡ ͒͡Ύ ͔͊ͣͤ͘· ͍ ͙͚͋͗͊͡΄͙͔ ͎ͦ͒· ͫͭ͊ͪ·ͻ 

͙ ͔͋ͫͨͦ͒ͤ͡·ͻ ͍ͦͪͦ͟Φ ˢ͎͙ͤ͊ͦ͡;ͤ·͔ ͙͔͙͍͒ͪͭ͟· ͫ ͙͔͙͔ͨͪͦ͗ͤͣ͡ ͚ͨͦͪ͊ͦͤͤ·ͻ ͍ͨ͊ͤͦ͡ ͋·͙͡ ͍ Ήͭͦͣ 

͔͔͒ͦͯͣͤͭ͟ ͔ͭ͊͗͟ ͨͦ ͍͙͙ͪ͊ͭ͘Ό ͍ͦͼ͔͍͍ͦ͒ͫͭ͊ ͙ ͍͙͍͍ͫͤͦͦ͒ͫͭ͊Σ ͊ ͔ͭ͊͗͟ ͨͦ ͎͍͔͊ͦͭͦ͘͟ ͍ͦͪͣͦ͟Φ 

˽͔͔ͪ͒ͯͫͣͦͭͪͤ ͔͒ͦͯͣͤͭͦͣ͟ ͋·͡ ͔ͭ͊͗͟ ͨ͊ͤ͡ ͫ ͚ͨͦͪ͊ͦͤͤ·ͣ ͙͔͙͔ͨͪͦ͗ͤͣ͡ ͨͦ ͎͍͔ͨͦ͒ͦͭͦ͟ ͍͊͒ͪͦ͟ 

͍ͣ͊ͫͫͦ·ͻ ͨͪͦͺ͔͙͚ͫͫ ͙͍͍͍͗ͦͭͤͦͦ͒ͫͭ͊Φ ˤ ;͙͊ͫͭͤͦͫͭΣ ͙͍͊ͨ͊ͤͪͦ͊ͤͦ͘͡ ͋·ͦ͡ ͨͦ ͍͔͚ͫ ˮ͍͍͚͊ͤͦͫͦ͟ ͙ͦ͋͊ͫͭ͡ 

͍ мфоп ͎Φ ͎͍͙ͨͦ͒ͦͭͦͭΈ мплл ͍͔͊͒ͯ͘Ό΅͙ͻ ͦ͟͡ͻͦͤ͘·͙ͣ ͍ͭͦ͊ͪͤ·͙ͣ ͺ͔͙ͪͣ͊ͣΣ ммфмл ͙͎͙͍͋ͪ͊͒ͪͦ ͨͦ 

ͯͯ͡;΄͔͙ͤΌ ͎͍ͯͦ͡ ͙ ͙ͨ͊ͫͭ͋΅ ͙ ͨͦ ͙͍͙ͫͦͫͦ͊ͤ͡Ό ͍ͭͪ͊Σ мнплл ͙ͫͦͭͤ͟ͼ-͒ͦΎͪͦ͟Σ ртлл ͔ͭ͡Ύ͙ͭͤͼΣ пллл 

͍͙͔͚ͫͤ͊ͪΣ мпллл ͨ͊ͫͭͯͻ͍ͦΣ млтлл ͍͔͔͙ͭͪͤ͊ͪͤ·ͻ ͙͍ͫ͊ͤͭ͊ͪͦΦ ˹͔͊͒͗͊ͦ͡͡ ͔ͭ͊͗͟ ͍ ͍͔͍͙͙ͫͦͦͭͭͫͭ ͫ Ή͙ͭͣ 

͔͍͒ͦͯͣͤͭͦ͟ ͦ͋Ύ͊ͭ͘Έ ͚ͪ͊ͦͣ͟· ͙ ͚͙ͪ͊ͫͨͦͦͣ͟͡· ͍͔ͫͦͣͫͭͤͦ ͫ ͙͔͙ͨͦͭͦͭ͒͊ͣ͡͡ ͦ͟͡ͻ͍ͦͦ͘Σ ͪ͊ͪ͊͋ͦͭ͊ͭ͘Έ 

ͨ͊ͤ͡· ͍͙͙ͪ͊ͭ͘Ύ ͙͍͍͍͗ͦͭͤͦͦ͒ͫͭ͊ ͙ ͦͪͣͦ͒ͦ͋͟·͍͙͊ͤΎ όͭ͊͟ ͍͒ͦͫͦͤͦ͡ ͍ ͔͔͒ͦͯͣͤͭ͟ύ ͨͦ ͊͗͒ͦͣͯ͟ 

͔ͫ͡Έ͍͔ͫͦͭͯΣ ͔͔͙ͫͤ͡ΌΣ ͦ͟͡ͻͦͯ͘ ͙ ͟ мр ͣ͊ͪͭ͊ ͍͔͙͒ͦͫͭ Ή͙ͭ ͨ͊ͤ͡· ͒ͦ ͦ͟͡ͻ͍ͦͦ͘ ͙ ͔͙͙͒ͤͦ͡;͙͍ͤͦ͟Σ ͍͔ͨͪͦ͒Ύ 

͔͙ͫͪ͒ ͔ͫ͡Ύͤ ͪ͊͘ΆΎ͙͔ͫͤͭ͡ΈͤͯΌ ͪ͊͋ͦͭͯ ͨͦ ͍͙͙ͪ͊ͭ͘Ό ͙͍͍͍͗ͦͭͤͦͦ͒ͫͭ͊ ώоуΣ ͫΦ ф-10]. 

˽͔͙͍͙ͪ͒ͯͫͣ͊ͭͪ͊ͫ͡Έ ͙ ͔ͣͪ· ͨͦͦ΅͔͙ͪͤΎ ͙ ͙ͨͦͪͼ͙͊ͤΎ ͦ͟͡ͻ͙͍ͦͤͦ͘͟Φ ˴ ͙͔ͨͪͣͪͯΣ ͔͎ͨͪ͒͊͊ͦͫ͡͡Έ 

͙͙͘͡΄͙͟ ͣͦͦ͒ͤ͡Ύ͊͟ ͙͍ͨͪͦ͒ͯͭͤ͟·ͻ ͙͍͗ͦͭͤ·ͻ ͍·͔͒͡ΎͭΈ ͍ ͪ͊ͫͨͦͪΎ͔͙͔͗ͤ ͙͎͙͍͋ͪ͊͒ͪͦ ͒͡Ύ ͨͦͦ΅͔͙ͪͤΎ 

͙ͦͭ͡;͙͍΄͙ͻͫΎ ͦ͟͡ͻ͙͍ͦͤͦ͘͟Φ ˢ ͔ͭ͊͗͟ ͔͙ͨͪͪ͊ͭͭ͟Έ ͦͭͨͯͫ͟ ͣͦͦ͊͟͡ ͫ ͦ͟͡ͻͦͤ͘·ͻ ͺ͔ͪͣ ͙ ͦͭ 

ͦ͋ͦ͋΅͔͍͔͎ͫͭͤͤͦͦ͡ ͫͦͭ͊͟ ͔ͭͣ ͔͍͋ͫͦͪͦͤ͟·ͣ ͦ͟͡ͻ͙ͦͤ͊ͣ͘͟Σ ͦͭͦͪ͟·͔ ͦͭ͊͘͟·͍͊ΌͭͫΎ ͙͊ͤͣ͊ͭ͘ΈͫΎ 

͍·ͪ͊΅͙͍͙͔͊ͤͣ ͒͡Ύ ͔ͫ͋Ύ ͍ͦͪͦ͟Φ ˽͔͎ͪ͒͊͊ͦͫ͡͡Έ ͔ͭ͊͗͟ ͙ͤ͊͊͒ͭ͡Έ ͙͍͍ͨͪͦͦ͒ͫͭͦ͘ ͔͍ͦͪͤͨͦ͒ͦ͟͡ ͙ ͙ͫͦͫ͊͡ ͫ 

͙ͯ͊͊ͤ͘͟Ύ͙ͣ ͨͦ ͔͎ͦ ͔͔͔͙ͪ͊ͫͨͪ͒ͤ͡Ό ώоуΣ ͫΦ мл-11]. 
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˽͔͎ͪ͒͊͊ͦͫ͡͡Έ ͍͙ͦͫͦ͋ͦ͒ͭΈ ͍͔ͫͻ ͔ͫͨͼ͙͙͍͊ͫͭͦ͡ ͨͦ ͙͍͍͍͗ͦͭͤͦͦ͒ͫͭͯ ͦͭ ͊ͤ͟ͼ͔͡Ύ͚ͪͫͦ͟ ͪ͊͋ͦͭ·Σ 

ͦ͋Ύ͍͊͘ ͙ͻ ͔ͤ ͔͔͔ͣͤ фл҈ ͍͔͎ͫͦͦ ͪ͊͋ͦ;͔͎ͦ ͍͔͔͙ͪͣͤ ͯ ͔͒͡ΎͭΈ ͙͍͍ͨͪͦͦ͒ͫͭͯ͘ ͔͔͍͔ͤͨͦͫͪ͒ͫͭͤͤͦ ͤ͊ ͫͦͭͤͦͣ͟ 

͍͔͒ͦͪΣ ͍͙͙͔ͫͤ͊ͪͤ͟Σ ͍ͦ;͔͊ͪͤΣ ͔ͫͭ͊͒Σ ͙ͨ͊ͫͭ͋΅͔Φ ˢ ͔ͭ͊͗͟ ͦ͋Ύ͊ͭ͘Έ ͔ͫ͡Έ͍͔ͫͦͭ· ͙ ͍͔͙ͨͪ͊ͤ͡Ύ ͦ͟͡ͻ͍ͦͦ͘ 

ͦ͊͘͟·͍͊ͭΈ ͔ͫͨͼ͙͙͊ͫͭ͊ͣ͡ ͨͦ ͙͍͍͍͗ͦͭͤͦͦ͒ͫͭͯ ͍͔͔͔ͫͣͪͤͦ ͔͚͍͙͔ͫͦ͒ͫͭ ͍ ͙ͻ ͔ͪ͊͋ͦͭΣ ͍ ;͙͊ͫͭͤͦͫͭΣ ͍ 

͔͍͔͙͙ͨͪ͒ͦͫͭ͊ͤ͡ ͭͪ͊ͤͫͨͦͪͭͤ·ͻ ͔͍ͫͪ͒ͫͭ ώоуΣ ͫΦ мм-12]. 

˽͔͎ͪ͒͊͊ͦͫ͡͡Έ ͔ͭ͊͗͟ ͦ͋Ύ͊ͭ͘Έ ͔ͫ͡Έ͙ͫ͟ͻ ͙͍ͦͣͣͯͤͫͭͦ͟Σ ͚ͪ͊ͦͤͤ·͚ ͙͍͊ͭ͟ ͙ ͙͎͙͍͋ͪ͊͒ͪͦ 

͙͍͍͗ͦͭͤͦͦ͒;͔͙ͫ͟ͻ ͙͎͋ͪ͊͒ ͍ ͦ͟͡ͻͦ͊͘ͻ ͍ ͔ͭͪͻ͔ͣͫΎ;ͤ·͚ ͫͪͦ͟ ͫ͒͊ͭΈ ͙͙ͦͦͣͤͣͯͣ͘Φ ˿͔͡Έͻͦ͘Ύ͚͍͔ͫͭͤͤͦͣͯ 

͔ͦͭ͒ͯ͡ ͦ͋ͦͣ͊͟ ͙ ͦ͋͊ͫͭͤͦͣͯ͡ ͔͔ͣ͘͡Έͤͦͣͯ ͍͔͙ͯͨͪ͊ͤ͡Ό ͪ͊ͪ͊͋ͦͭ͊ͭ͘Έ ͒͡Ύ Ή͎ͭͦͦ ͔͔͙ͨͪ͒ͦ͗ͤ͡Ύ ͨͦ 

͙ͨͪ͊ͭ͟;͔͙ͫͣ͟ ͔͙ͣͪͦͨͪΎ͙ͭΎͣΣ ͍ ;͙͊ͫͭͤͦͫͭΣ ͟ мр ͣ͊ͪͭ͊ ͙͍ͦͨͯ͋ͦ͊ͭ͟͡Έ ͍ ͔ͨ;͙͊ͭ ͎ͨͪͦͪ͊ͣͣͯ ͨͦ 

͙͙ͦͦͣͤͣͯͣͯ͘ ώоуΣ ͫΦ мн]. 

ˤ ͍ͫΎ͙͘ ͫ ͔͙͍͙ͦͭ͊͘͟͟͡͡ͼ͙͔͚Σ ͍ ͦ͋Ύ͙͊ͤͤͦͫͭ͘ ͍͔͔͙ͭͪͤ͊ͪͤ·ͻ ͔ͫͨͼ͙͙͍͊ͫͭͦ͡ ͫͭ͊͊͡ ͍ͻ͙ͦ͒ͭΈ ͔ͪͦͣ͟ 

͍͔͔͙ͨͪͦ͒ͤΎ ͔͡;͔͋ͤͦ-ͨͪͦͺ͙͙͊ͭ͟͡;͔͚ͫͦ͟ ͪ͊͋ͦͭ·Σ ͔΅͔ ͍͔͔͙ͭͪͤ͊ͪͤͦ-͍͔͙͔ͨͪͦͫͭͭ͡Έͫ͊͟ΎΣ ͍ ;͙͊ͫͭͤͦͫͭΣ ͍ 

͙͋͊͘ͻ-;͙ͭ͊͡ΈͤΎͻΦ ˽͙ͪ;͔ͣΣ ͍ ͪΎ͔͒ ͫͯ͡;͔͍͊ ͦͤ͊ ͙͙ͨͪͤͣ͊͊͡ ͙ ͙͙ͨͦͭ͡;͔͙͚ͫ͟ ͻ͔͊ͪ͊ͭͪ͟Σ ͭΦ͟Φ ͔ͫ͡Έ͔ͫͦ͟ 

ͻͦ͘Ύ͚͍ͫͭͦ ͋·ͦ͡ ͔͔͍ͪͪͦͣ͘ ͔͙ͨͦͨͦͤͤ͡Ύ ͦ͡΄͔͚͊͒ ͒͡Ύ ˴͚ͪ͊ͫͤͦ ˢ͙͙ͪͣ ώмΣͫΦ по].  

˽͔͍ͪ·͚ ˤ͔͔͙ͭͪͤ͊ͪͤ·͚ ͍̂ͫͭ͊ ˿˿˿˾Σ ͙ͨͪͤΎͭ·͚ ͍ мфос ͎Φ ͔ͪ΄͔͙͔ͤͣ ̇ˮ˴ ˿͍ͦͤ͊ͪͦͣ͊͟ ˿˿˿˾ ό͔͔ͪ͊ͤ 

͔͚͍͍͙͒ͫͭͦ͊͡ ͍͔͔͙ͭͪͤ͊ͪͤ·͔ ͍ͯͫͭ͊· ͫͦΌͤ͘·ͻ ͔͙ͪͫͨͯ͋͟͡ύΣ ͦͭͪ͊͗͊͡ Ή͙ͦͤͦͣ͟;͔͙͔ͫ͟ ͙͔͔͙ͣͤͤ͘ΎΣ 

͍ͫΎ͊ͤͤ͘·͔ ͫ ͔͙͍͙ͦͭ͊͘͟͟͡͡ͼ͙͔͚ ͔ͫ͡Έ͎ͫͦͦ͟ ͻͦ͘Ύ͚͍ͫͭ͊Σ ;ͭͦ ͍ͨͦͦ͘͡Ύͦ͡ ͎͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦ ͍͔͔͙͙͙ͭͪͤ͊ͪ 

͔͔͚͙ͨͪͭ ͟ ͍ͨ͊ͤͦ͡·ͣ ͨͪͦͺ͙͙͊ͭ͟͡;͔͙ͫͣ͟ ͔͙ͣͪͦͨͪΎ͙ͭΎͣ ͙ ͍ ͤ͊͘;͙͔ͭ͡Έ͚ͤͦ ͔͔͙ͫͭͨͤ ͔͎ͦ͋͡;͊ͦ͡ ͪ͊͋ͦͭͯ 

͍͔͔͙ͭͪͤ͊ͪͤ·ͻ ͔ͫͨͼ͙͙͍͊ͫͭͦ͡ [мΣ ͫΦ оу-39]. 

˽͍͔͔ͪͦ͒ͤ· ͋·͙͡ ͙ ͍ͤͦ·͔ ͔͍͙ͨͪͦ͋ͪ͊ͦ͊ͤ͘Ύ ͍ ͍͔͔͙ͭͪͤ͊ͪͤͦͣ ͙͍͙͙ͦ͋ͫͯ͗͊ͤ͡Σ ͤͦΣ ͔ͤͫͣͦͭͪΎ ͤ͊ 

͙͙͔ͨͪͤͣ͊ͣ·͔ ͔ͣͪ·Σ ͍͔͔͙͙ͭͪͤ͊ͪΎ ͙ ͍ͦ ͍͚ͭͦͪͦ ͍͙͔ͨͦͦͤ͡ мфол-ͻ ͎͍ͦ͒ͦ ͔ͤ ͎ͫͣͦ͊͡ ͙͒ͦͫͭ;Έ ͎ͭ͊ͦͦ͟ ͍ͯͪͦͤΎ 

͍͙͙ͪ͊ͭ͘ΎΣ ;ͭͦ͋· ͍͔͍ͯ͒ͦͭͦͪ͡ΎͭΈ ͙͔͔ͤͭͪͫ· ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͻ ͙͍͍͗ͦͭͤͦͦ͒;͔͙ͫ͟ͻ ͎͙ͦͪ͊ͤ͊͘ͼ͙͚  ͙

͔͔ͨͪͫ͊ͭ͟Έ ͔͙͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤ ͦ;͎͍͊ͦ Ή͙͙͚ͨͦͦͭ͘ ώммΣ ͫΦ тфϐΦ ˹ͦΣ ͍ ͭͦ ͔͗ ͍͔ͪͣΎΣ ͙ ͙͙͍ͨͦͭͤ͘·ͻ ͔͔ͭͤ͒ͤͼ͙͚ ͍ 

Ήͭͦͣ ͔ͨ͊ͤ͡ ͋·ͦ͡ ͔ͤͣ͊ͦ͡Φ 

ˤ ͔͍͔ͣ͗ͦͤͤ·͚ ͔͙ͨͪͦ͒ мфнл-мфпл ͎͎Φ ͍͔͔͙͙͔͚ͭͪͤ͊ͪ ͤ͊΄͔͚ ͫͭͪ͊ͤ· ͍ͦ ͍͙͔͚͍͙͙͊ͣͦ͒ͫͭ͘ ͫ 

͙͍͍͍͗ͦͭͤͦͦ͒ͫͭͦͣ ͙ ͎͙͙͒ͪͯͣ ͎͙ͦͪ͊ͤ͊͘ͼ͙ͦͤͤ·͙ͣ ͙ͫͭͪͯͭͯͪ͊ͣ͟ ͍͔͊ͫ͡Έ ͔͔ͤͨͪͪ·͍ͤ͊Ύ ͋ͦͪΈ͋͊ ͫ 

Ή͙͙ͨͦͦͭ͘Ύ͙ͣΣ ͍ ͚ͦͭͦͪͦ͟ ͋·͙͡ ͫͯ΅͔͍͔ͫͭͤͤ·͔ ͔ͯͫͨͻ͙Φ ́͊͟Σ ͍ ˿˿˿˾ ;ͯͣ͊ ͎ͪͯͨͤͦͦ͟ ͎͎ͪͦ͊ͭͦͦ ͫͦͭ͊͟ ͋·͊͡ 

͙͍͙͙͍͒ͪͦ͊ͤ͊͟͡ ͍ мфну ͎Φ ͍ ͔͔ͨͦͫ͒ͤͣ͡ ͦ;͎͔͊ ͔͔ ͫͯ΅͔͍͍͙ͫͭͦ͊ͤΎ ͍ ˭͍͊͊͊͘͟͟Έ͔ [рнΣ ͫΦ пнпϐΦ ˤ мфор ͎Φ ͫ͊ͨ 

ͦ͡΄͔͚͊͒ ͋·͡ ͙͍͙͙͍͒ͪͦ͊ͤ͟͡ ͍ ˸͍͚ͦͫͦͫͦ͟͟Σ ˶͔͙͎͚ͤͤͪ͊͒ͫͦ͟Σ ˮ͍͍͚͊ͤͦͫͦ͟ ͦ͋͊ͫͭ͡ΎͻΣ ͊ ͟ ͦͭ͟Ύ͋ͪΌ мфпл ͎Φ 

ͦͦͤ͟;͔͊ͭ͡Έͤͦ ͙͍͙͙͍͒ͪͦ͊ͤ͟͡Φ ˴ мфор ͎Φ ͦ;͎͙͊ ͍ͨͦ͊͡Έ͎ͤͦͦ ͍͔͙ͦͫͨ͊ͤ͡Ύ ͔͎͙͟͡ͻ ͎ͪͯͨͤͦͦ͟ ͎͎ͪͦ͊ͭͦͦ ͫͦͭ͊͟ 

͙͍͙͙͍͒ͪͦ͊ͤ͟͡· ͋·͙͡ ͤ͊ ͍͔͚ͫ ͔͙͙͙ͭͪͪͭͦͪ ͫͭͪ͊ͤ·Σ ͔ͪͦͣ͟ ˴͊͊͘ͻͫͭ͊ͤ͊Σ ͤͦ ͟ ͍͎͊ͯͫͭͯ мфпл ͎Φ Ήͭ͊ ͔͋ͦͤ͘͡Έ 

͋·͊͡ ͨͦͤͦͫͭ͡ΈΌ ͙͍͙͙͍͒ͪͦ͊ͤ͊͟͡ ώолΣ ͫΦ нфо]. 

˸͍͊ͫͫͦ·͔ ͔͔͙͙ͪͨͪͫͫ ͍͚ͭͦͪͦ ͍͙ͨͦͦͤ͡· мфол-ͻ ͎͎Φ ͙͊ͭͪͦͤͯ͘͡ ͙ ͤ͊͘;͙͔ͭ͡Έ͔ͤͦ ͙ͦ͟͡;͔͍ͫͭͦ 

͍͔͔͙ͭͪͤ͊ͪͤ·ͻ ͔ͫͨͼ͙͙͍͊ͫͭͦ͡Σ ;ͭͦ ͙ͦͭͪͼ͔͊ͭ͡Έͤͦ ͫ͊͘͟·͍͊ͦͫ͡Έ ͤ͊ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͍͔͔͙ͭͪͤ͊ͪͤͦ-

͙ͫ͊ͤͭ͊ͪͤ·ͻ ͔͙ͣͪͦͨͪΎ͙͚ͭ [олΣ ͫΦ нфпϐΦ ˤ ;͙͊ͫͭͤͦͫͭΣ ͎͙ͨͦ͋ ͙ͨͪ ͔͔͙ͪͨͪͫͫΎͻΣ ͍͔͔ͣͫͭ ͫ ͎͙͙͒ͪͯͣ 

͙͙ͫͦͭͪͯ͒ͤ͊ͣ͟ ˥͍͎͊ͤͦͦ͡ ͍͔͔͙͎ͭͪͤ͊ͪͤͦͦ ͍͔͙ͯͨͪ͊ͤ͡Ύ ˹͊ͪͦͣ͊ͭ͊͟ ͔͔͔͙ͣ͒͘͡͡Ύ ˿˿˿˾Σ ͍͔͎ͨͦ͒ͪͤͯͭ·͙ͣ 

͔͊ͪͫͭͯ ͨͦ ͍·ͣ·΄͔ͤͤ͡·ͣ ͍͙͔͙ͦ͋ͤͤΎͣΣ ͙ ͍·΄͔ ͙͍ͯͨͦͣͤ͊΄͙͚ͫΎ ͔͒Ύ͔ͭ͡Έ ͍͔͚ͫͦͭͫͦ͟ ͍͔͔͙͙͙ͭͪͤ͊ͪ 

˹͔͒͊;͙ͤ ˢΦˤΦ ʕ  ͔͔͙͔ͫͪ͒ͤ мфрл-ͻ ͎͍ͦ͒ͦ ͋·͡ ͔͙͙͙͍ͪ͊͋ͭͪͦ͊ͤ͡ ώммΣ ͫΦ тфΤ млΣ ͫΦ ту]. 

˩΅͔ ͔͋ͯ͒ͭ ͍͙ͨͪ͊͡Έͤ·ͣΣ ͔͙ͫ͡ ͔͒ͭ͊͡Έ͔͔ͤ ͍͙ͦͫͭ͊ͤͦͭΈͫΎ ͤ͊ ͍͙͙͙ͪ͊ͭ͘ ͍ ͍͔͔͒ͦͦͤͤͦ ͍͔ͪͣΎ 

͙͍͔͎ͫͯͫͫͭͤͤͦͦ͟ ͔͔͔͙ͦͫͣͤͤΎ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ ͙͍͗ͦͭͤ·ͻΣ ͦ ͦͭͦͪͦͣ͟ ͙ͯͨͦͣͤ͊ͦͫ͡Έ ͍·΄͔ ͨͦ 

ͪ͊͋ͦͭ͊ͣ ˥ˮ̏ˤΦ ˽ͦ ͔͙ͣͤͤΌ ͨͪͦͺ͔ͫͫͦͪ͊ ˴͎͊͊ͤͫͦͦ͘͟ ͍͔͔͙͎ͭͪͤ͊ͪͤͦͦ ͙͙ͤͫͭͭͯͭ͊ ˿͔ͭͯ͒ͤͼ͍ͦ͊ ˢΦ˽ΦΣ ˮ͍͍͊ͤͦ 

ˮ͡ΈΎ ˮ͍͍͙͊ͤͦ; ͔͔ͤͫͦͣͤͤͤͦΣ ͍͔ͦͫͤͦ͊ͭ͡Έ ͍ͦͫͤͦͤ·ͻ ͔͍ͣͭͦ͒ͦ ͙͍͔͎ͫͯͫͫͭͤͤͦͦ͟ ͔͔͔͙ͦͫͣͤͤΎ ͙ ͪͯͨͤ͟·͚ 

͔͔͙ͭͦͪͭ͟Φ ˹ͦ ͦͤ ͔ͤ ͎ͣͦ ͔͍͙͔ͨͪ͒͒ͭΈ ͍͔ͫͻ ͊͟͟ ͎ͫͯͯ͋ͦ ͔ͭͻ͙ͤ;͔͙ͫ͟ͻΣ ͭ͊͟ ͙ ͔͔͙ͭͦͪͭ;͔͙ͫ͟ͻ ͔ͨͪͦ͋ͣ͡Σ ͍ ͻ͔ͦ͒ 

͒͊͡Έ͔͚ͤ΄͔͎ͦ ͍͔ͫͦͪ΄͔͍͍͙ͤͫͭͦ͊ͤΎ ͔ͣͭͦ͒͊ ͙ͦͤ ͙͔͙ͣ͡ ͔ͣͫͭͦΦ  

ˤ ;͙͊ͫͭͤͦͫͭΣ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ˿͙͊ͭͤ͊͟͟Σ ˹͎͔͍͊͊͊ ͙ ˴͍ͦͣ͊ͪͦ͊ ͙ͨͦ͊͊͘͟͡ ͔͍͔ͤͫͦͪ΄͔͍ͤͫͭͦ 
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͙͔͔͎ͦ͋ͪͭͤͤͦͦ͘ ͙ͣ ͎ͯ͋ͦ;͎ͤͦͦ ͔ͣͭͦ͒͊ ͨͦͯ͡;͔͙ͤΎ ͔ͫͨͪͣ· ώпфΣ ͫΦ мфс].  

˻  ͋Ήͭͦͣ ͔͋ͯ͒ͭ ͍͙ͨͪ͊͡Έͤ·ͣΣ ͔͙ͫ͡ ͙͙ͦ͗ͭ͘͡Έ ͔ͤͫͦ͟͡Έͦ͟ ͔͔ͨͦ͒ͪͦ͋ͤΦ ˤ мфом ͎Φ ͋·ͦ͡ ͫͦ͒͊ͤͦ͘ 

͔ͫͨͼ͙͊͡Έ͔ͤͦ ͯ;͔͔͙͔ͪ͗͒ͤ ς ˶͙͊͋ͦͪ͊ͭͦͪΎ ͙͍͔͎ͫͯͫͫͭͤͤͦͦ͟ ͔͔͔͙ͦͫͣͤͤΎ ό͔͔͒͊͡ ˶ˮ˻ύ ͙ͨͪ ˤ͔ͫͫͦΌͤͦͣ͘ 

͙͙͔ͤͫͭͭͯͭ ͙͍͍͍͗ͦͭͤͦͦ͒ͫͭ͊Φ ˤ ͔͍ͨͪ·ͻ ͔͗ ͭͪͯ͒͊ͻ Ή͎ͭͦͦ ͔͔͙ͨͦ͒ͪ͊͒ͤ͘͡Ύ ͋·ͦ͡ ͍͔ͯͫͭ͊ͤͦͤͦ͡ 

͔͍͔ͤͫͦͪ΄͔͍ͤͫͭͦ ͎ͯ͋ͦ;͎ͤͦͦ ͔ͣͭͦ͒͊ ς ͒ͦ фу҈ ͔͙͔͍ͫͨͪͣ ͍͔͎͙ͨͦ͒ͪ͊ͫ͡Έ ͍͙ͭͪ͊ͣ͊ͭ͊͘ͼ͙͙Σ ͊ Ή͙͊ͫͭ͡;͔͙͔ͫ͟ 

͔͔͊ͭͭͪ͟· ͔ͭͦ͗ ͋·͙͡ ͔͍͔ͤͫͦͪ΄͔ͤͤ·Φ ˽ͦΉͭͦͣͯ ͔͙͍ͦͭ͟͟͡͡ ˶ˮ˻ ͙͙ͨͪͫͭͯͨ͡ ͟ ͙ͫͦ͒͊ͤ͘Ό ͍͚ͤͦͦ ͔ͭͻ͙͙ͤ͟ 

͙͍͔͎ͫͯͫͫͭͤͤͦͦ͟ ͔͔͔͙ͦͫͣͤͤΎΦ ˽͔͍ͪ·ͣ Ήͭ͊ͨͦͣ Ή͚ͭͦ ͪ͊͋ͦͭ· ͋·͊͡ ͨͦͨ·ͭ͊͟ ͙͔͔͙ͨͪͣͤͤΎ ͍͎͙͊͊͡͡΅ͤ·ͻ 

͔ͪ͊͘͟͡Σ ͍ͭͦͪ͊Ύ ς ͙ ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͔͙͔͔͚ͫͨͪͣͦͫͦ͋ͪ͊ͭ͡Σ ͍͍͙ͦ͒ͣ·ͻ ͍ͦ ͍͎͙͊͊͡͡΅͔Σ ͤͦ ͙ͦͤ ͔ͭ͊͗͟ ͙ͦ͊͊ͫ͘͟͡Έ 

͔͍͔ͤͫͦͪ΄͔ͤͤ·͙ͣΦ ͔́ͪͭΈ͙ͣ Ήͭ͊ͨͦͣ ͋·ͦ͡ ͙͔ͫͦ͒͊ͤ͘ ͙ ͍͔͚ͫͯͫͫͭͤͤͦ͟ ͍ ͎͙͊ͤ· ώнуΣͫΦ сл-61]. 

ˤ мфос ͎Φ ˶ˮ˻ ͔͔ͨͪ͒ͦ͗ͤ͡ ͫͨͦͫͦ͋ ͙͍͔͎ͫͯͫͫͭͤͤͦͦ͟ ͔͔͔͙ͦͫͣͤͤΎ ͔͙͙͍͚͗͊ͭͤͪͦ͊ͤͤͦ͡ ͔͚ͫͨͪͣͦΣ 

͊͘͟͡Ό;͔͚ͤͤͦ ͍ ͋ͯͣ͊͗ͤ·͔Σ ͙͙͡ ͙͍ͭͪͦͫͭͤͦ͟·͔ ͎͙͡Έ͘·Φ ˤ мфот ͎Φ ͔͙͙͍͗͊ͭͤͪͦ͊ͤͤ͊͡Ύ ͔ͫͨͪͣ͊ ͋·͊͡ 

͙͔͔ͨͪͣͤͤ͊ ͍ ͔͙͍͗͊ͭͤͦ͡·ͻ ͊ͨͫͯ͊͟͡ͻ ͙ͨͪ ͔͔͔͙͙ͦͫͣͤͤ ͎ͪͯͨͤͦͦ͟ ͎͎ͪͦ͊ͭͦͦ ͫͦͭ͊͟ [нуΣͫΦ сн]Φ ˨͡Ύ ͍͍͔͔͙͒ͤΎ 

͊ͨͫͯ͟͡ ͍ͤ͊;͔͊͡ ͋·͡ ͙͔͔ͨͪͣͤͤ ͚ͨͪͦͫͭͦ ͔ͫͭ͟͡Ύͤͤ·͚ ͍͍͙͔͊ͨͫͯͦͦ͒ͭ͟͡͡ΈΦ ˤ ͒͊͡Έ͔͚ͤ΄͔ͣ ͋·͙͡ 

͙͔͔ͦ͋ͪͭͤ͘· ͔͔͋ͦ͡ ͍͔ͫͦͪ΄͔ͤͤ·͔ ͔͙ͣͭ͊͡͡;͔͙͔ͫ͟ ͙͔ͤͫͭͪͯͣͤͭ·Φ ˨ͦͪ͊͋ͦͭ͊ͤͤ·͚ ͍͔͙͙ͫͦͭͫͣ͟ 

͙͔͍͔ͫͫ͒ͦ͊ͭ͡͡Ύ͙ͣ ͊ͨͫͯ͟͡Έͤ·͚ ͔ͣͭͦ͒ ͍͙ͦͫͭ͊͡ ͔͒͊ͦ͟͡ ͙ͨͦ͊͒͘ ͍͔ͫ ͙͍͔ͫͭͤ͘·͔ ͍ ͔͊ͪͯ͋͗ͤ͘·ͻ ͫͭͪ͊ͤ͊ͻ 

͔ͣͭͦ͒· ͙͍͔͎ͫͯͫͫͭͤͤͦͦ͟ ͔͔͔͙ͦͫͣͤͤΎ [нуΣͫΦ сн-63]. 

˽͙ͪ ͔͔͚ͫͪ͒ͤ ͙͔ͦͭͤͦͫͭ͡Έ͚ͤͦ ͙͍͙͔ͨͪͦͦ͒ͭ͘͡Έ͙ͤͦͫͭ ͋͊ͪ͊ͤ͊ ͍ мфот ͎Φ ͨͦ ˿˿˿˾ ну ͣ͊ͭͦ͟ ͙ͨͪ ͍ͦ͡Έ͚ͤͦ 

ͫͯ͡;͔͟Σ ͙ͨͪ ͙͍͔ͫͯͫͫͭͤͤͦͣ͟ ͔͔͔͙͙ͦͫͣͤͤ ͤ ͊ ͎ͦ͒ͤͦͦ ͋͊ͪ͊ͤ͊ ͍ ͔͔ͫͪ͒ͤͣ ͫͭ͊ͦ͡ ͙ͨͪͻ͙ͦ͒ͭΈͫΎ онр ͍ͦͼ͔ͣ͊ͭͦ͟ 

[нуΣͫΦ сф]. ˻͋΅͙ͣ ͍·͍ͦ͒ͦͣ ͙͘ ͍͔͔ͨͪͦ͒ͤͤ·ͻ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡Σ ͋·ͦ͡ ͭͦΣ ;ͭͦ ͤ͊͘;͙͔ͭ͡Έ͔ͤͦ ͔ͯͣͤΈ΄͔͙͔ͤ 

͒ͦ͘· ͔ͫͨͪͣ· ͔ͤ ͍͔͙ͪ͒ͭ ͊͟;͔͍ͫͭͯ ͙ͨͪͨͦ͒͊͡Φ  

ˣ·͙͡ ͔ͭ͊͗͟ ͪ͊ͪ͊͋ͦͭ͊ͤ͘· ͎ͣͤͦͦ;͙͔ͫͤͤ͡·͔ ͔ͣͭͦ͒· ͔͔͔͙ͦͨͪ͒ͤ͡Ύ ͊͟;͔͍ͫͭ͊ ͔ͫͨͪͣ·Υ ͦ͋Ά͔ͣ͊Σ 

͙͍͙͊ͭͤͦͫͭ͟Σ ͦͤ͟ͼ͔ͤͭͪ͊ͼ͙͙ ͔͙͍ͫͨͪͣ͊ͭͦͦ͒ͦ͘Σ ͔͙͔͙ͪͫͭͤͭͤͦͫͭ͘Σ ͔͔͙͍͔͙ͨͪ͗͊ͣͦͫͭ ͙ ͒ͪΦ [нуΣͫΦ сп].  

ˮ͍͔͔ͫͯͫͫͭͤͤͦ͟ ͔͔͔͙͔ͦͫͣͤͤ ͍ ͔͍͍͔ͦͤͦ͒ͫͭ͟ ͋·ͦ͡ ͊ͭͯ͊͟͡Έͤͦ ͙ ͒͡Ύ ˴͚ͪ͊ͫͤͦ ˢ͙͙ͪͣΦ ˤ мфор ͎Φ 

˥͍͔͊ͤͦ͡ ͔͍ͦͤͦ͒͟;͔͔ͫͦ͟ ͍͔͙͔ͯͨͪ͊ͤ͡ ˹͊ͪͦͣ͊ͭ͊͟ ͔͔͔͙ͣ͒͘͡͡Ύ ˿˿˿˾ ͙͒͊ͦ͘͡ ͋ͪͦ΄Όͪͯ ˬ͙͍͍ͦͭͦ͊͟ ̆ΦˮΦ 

ζˮ͍͔͔ͫͯͫͫͭͤͤͦ͟ ͔͔͔͙͔ͦͫͣͤͤ ͦ͡΄͔͚͊͒ ͍ ͍͔͍ͦͤͦͤ͊ͦ͒͊͘͟ͻηΦ ˽ͦ ͙͙ͤͼ͙͙͍͔͊ͭ ͍͔͙̂ͨͪ͊ͤ͡Ύ ͍͔ͦͤͤ·͙ͣ 

ͦͤͤ͟·͙ͣ ͍͙͊ͦ͒͊ͣ͘Σ ͍ мфон ͎Φ ͤ͊ ͍͊ͦ͒͘· ͒͡Ύ ͍͔͔͙ͨͪͦ͒ͤΎ ͔͙ͫͣͤ͊ͪ͊ ͨͦ ͍͔͔͙͚ͭͪͤ͊ͪͤͦ ͎͙͔͎͙͙ͤͦͦ͟͡ ͙ 

ͻ͙͎͙͙ͪͯͪ ͙͔ͨͪͻ͊͡ ͙ͦ͒ͤ ͙͘ ͔͚ͪͯͨͤ͟΄͙ͻ ͔ͫͨͼ͙͙͍͊ͫͭͦ͡ ͨͪͦͺ͔ͫͫͦͪ ͔͍͙́͊ͪ͊ͫ; ˢΦ̑Φ ˽͔ͦͫ͡ ͔͎ͦ ͙͔ͨͪ͒͊͘ 

͎͙͔͎͙ͤͦͦ͟͡;͔ͫ͊͟Ύ ͪ͊͋ͦͭ͊ ͤ͊ ͍͊ͦ͒͊͘ͻ ͯͯ͡;΄͙͊ͫ͡ΈΦ ˾͔ͭ͊͟͡Έ͔ͤͦ ͙ ͍͎͙͊ͤ͊͡Έ͔ͤͦ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͦ͋͟·͡ ͙ͫͭ͊͡ 

΄͙ͪͦͦ͟ ͍͔ͤ͒ͪΎͭΈͫΎ ͍ ͍͔͔͍ͨͦͫ͒ͤͤͯΌ ͙ͨͪ͊ͭͯ͟͟ ͍͍͊ͦ͒ͦ͘ [мпΣ ͫΦ нпс].  

ˤ ͍͔͔͒ͦͦͤͤͦ ͍͔ͪͣΎ ͍͙͍ͪ͊͊ͦͫ͘͡Έ ͍͔͔͙͔ͭͪͤ͊ͪͤͦ ͙ ͔ͦͦͭ͘ͻ͙ͤ;͔͔ͫͦ͟ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘Υ ͟ мфпл ͎Φ ͍ ˿˿˿˾ 

͋·ͦ͡ ну ͍͔͔͙ͭͪͤ͊ͪͤ·ͻ ͙͙͍ͤͫͭͭͯͭͦ ͙ ͺ͊ͯ͟͡Έ͔͍ͭͭͦΣ ͊ ͔ͭ͊͗͟ ус ͍͔͔͙ͭͪͤ͊ͪͤ·ͻ ͔ͭͻ͙͍ͤͯͣͦ͟ ͙ ͔͔͙͚ͦͭ͒ͤ͡ 

͙ͨͪ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ ͔ͭͻ͙ͤͯͣ͊͟ͻ ώолΣ ͫΦ нфм]. 

ˤ ˽͔͙͙ͦͦ͗ͤ͡Σ ͍͔͔ͯͭͪ͗͒ͤͤͦͣ ˹͊ͪͦͣ͊ͭͦͣ͟ ͔͔͔͙ͣ͒͘͡͡Ύ ˿˿˿˾ лмΦлфΦмфоу ζ˻ ͍͔͔͙ͭͪͤ͊ͪͤͦͣ 

ͺ͔͡Έ͒΄͔͔ͪ ͍ ͦ͟͡ͻ͔ͦ͘η ͔͙͍ͨͪ͒ͯͫͣ͊ͭͪ͊ͦͫ͡Έ ͎͍ͨͦ͒ͦͭͦ͊͟ ͍͔͔͙͎ͭͪͤ͊ͪͤͦͦ ͺ͔͡Έ͒΄͔ͪ͊ ͙͘ ;͙ͫ͊͡ 

ͦ͟͡ͻ͙͍ͦͤͦ͘͟ ͨͦ ͔ͪ΄͔͙ͤΌ ͦ͋΅͔͎ͦ ͙ͫͦ͋ͪ͊ͤΎΦ ˾͚͊ͦͤͤ·͔ ͔͔ͣ͘͡Έͤ·͔ ͔ͦͭ͒͡· ͙ ͫͭ͊ͪ΄͙͔ ͍͔͍ͭͪ͊;͙ ͚͍ͪ͊ͦͤͦ 

ͦ͋Ύ͊ͤ͘· ͋·͙͡ ͔͚͍͍ͫͦ͒ͫͭͦ͊ͭΈ ͦ͟͡ͻͦ͊ͣ͘ ͍ ͙͔͔͙͙ͨͪͦ͋ͪͭͤ ͔͙͔͍ͣ͒͊ͣͤͭͦ͟ ͙ ͙͔͍ͤͫͭͪͯͣͤͭͦ ͒͡Ύ 

͍͔ͭͺ͔͡Έ͒΄͔͍ͪͦΦ ˻͋Ύ͙͊ͤͤͦͫͭ͘ ͔͎ͦ ͊͘͟͡Ό;͙͊ͫ͡Έ ͍ ͔ͦͤͭͪͦ͟͡ ͊͘ ͍͙ͨͪ͊͡Έͤ·ͣ ͔͙͔ͦͪͣͤͣ͟͡ ͙ ͔͙͔ͫͦ͒ͪ͗͊ͤͣ 

͙͍͗ͦͭͤ·ͻΣ ͍ ;͙͊ͫͭͤͦͫͭΣ ͤ͊͋͡Ό͔͙͔͒ͤ ͊͘ ͍·͔͙͔ͨͦͤͤͣ͡ ͍͙ͨͪ͊͡ ͫͯ͡;͙͟ ͙ ͊͘ ͍͙ͨͪ͊͡Έͤ·ͣ ͔͙͔ͫͦ͒ͪ͗͊ͤͣ 

͔͔͔͋ͪͣͤͤ·ͻ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ ͙͍͗ͦͭͤ·ͻΣ ͊ ͔ͭ͊͗͟ ͙͔ͦ͊͊ͤ͘͟ ͙ͣ ͔͡;͔͚͋ͤͦ ͨͦͣͦ΅͙Φ 

˽ͪͦͺ͙͙͊ͭ͟͡;͔͙͔ͫ͟ ͔͙ͣͪͦͨͪΎ͙ͭΎΣ ͍͟͡Ό;͊Ύ ͔͙͒ͤ͘ͺ͔͟ͼ͙Ό ͙ ͦͤͭͪͦ͟͡Έ ͊͘ ͔ͯ͋ͦͣ ͫͦͭ͊͟Σ ͔ͭ͊͗͟ ͋·͙͡ ͔͎ͦ 

ͦ͋Ύ͊ͤͤͦͫͭ͘Ύ͙ͣΦ ˨͙ͦͨͯͫ͊ͫ͟͡Έ ͟ ͚ͭ͊ͦ͟ ͔ͪ͊͋ͦͭ ͭͦ͡Έͦ͟ ͙͡ͼ͊Σ ͦͦͤ͟;͙͍΄͙͔ ͍͔͔͙ͭͪͤ͊ͪͤ·͔ ͔͔͙ͦͭ͒ͤ͡Ύ ͙͙͡ 

͔ͫͨͼ͙͊͡Έͤ·͔ ͯͪͫ͟· ͨͦ ͍͔͔͚ͯͭͪ͗͒ͤͤͦ ˹˴˭ ˿˿˿˾ ͎͔ͨͪͦͪ͊ͣͣΦ ˽ͦ ͔ͫͨͼ͙͊͡Έͤ·ͣ ͍ͦͨͪͦͫ͊ͣ ͦͤ ͦ ͋Ύ͊ͤ͘ ͋·͡ 

͍·ͨͦͤ͡ΎͭΈ ͔͍͙ͭͪ͋ͦ͊ͤΎ ͫ ͔ͨͼ͙͙͍͊ͫͭͦ͡ ͍ ͔͔͙͎ͭͪͤ͊ͪͤͦͦ ͯ;͊ͫͭ͊͟ [уΣ ͫΦ ну-29].  

ˤ ͔ͣ͊ͪͭ мфоф ͎Φ ͋·͡ ͫͦ͒͊ͤ͘ ͺͦͤ͒ ζ˶ͦ΄͊͒Έ ˴͚ͪ͊ͫͤͦ ˢ͙͙ͪͣη ό˶˴ˢύΣ ͺ͙͔ͦͪͣͪͯͣ·͚ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ͙ͣΣ 

͍͔͍͔ͨͦ͒͒ͦͣͫͭͤͤ·͙ͣ ˹͊ͪͦ͒ͤͦͣͯ ͙͙ͦͣͫͫ͊ͪ͊ͭͯ͟ ͔͔͔͙ͣ͒͘͡͡Ύ ˿˿˿˾Σ ͊ ͔ͭ͊͗͟ ͎͙͙͒ͪͯͣ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ͙ͣΣ 
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͙͔ͣΌ΅͙͙ͣ ͦ͡΄͔͚͊͒Φ ˥͍͙ͦͭͦͫ͡Ύ ͔͔͍ͪͪ͘ ͙͘ ͯ͡;΄͙ͻ ͍͔ͪͻ͍ͦ·ͻ  ͙ͪ͊͋ͦ;͙ͻ ό͔͙ͨͪͣͯ΅͔͍͔ͫͭͤͤͦ ͒͡Ύ 

͙͔͙͚͙͊ͪͭͪͫ͟͡͡ͻ ͯͨͪΎ͔͗͟ύ ͦ͡΄͔͚͊͒ ͍ͦ ͍͙͔͚͍͙͙͊ͣͦ͒ͫͭ͘ ͫ ͍͔͙ͦͤͦͣ͊ͭ͊ͣ͟ ώмнΣ ͫΦ упϐΦ ˹͔ͫͦ͟͡Έͦ͟ 

͔͔ͨͦ͒ͪͦ͋ͤΣ ͍ ͍ͫΎ͙͘ ͫ ͍͙͙͔ͪ͊ͭͣ͘ Ή͎ͭͦͦ ͔͊ͫͨͭ͊͟ ͍͔͔͙͙͙ͭͪͤ͊ͪΣ ͔͋ͯ͒ͭ ͙͔ͦ͗ͤͦ͘͡ ͙͔ͤ͗Φ  

ˤ ͍͔͔͒ͦͦͤͤͦ ͍͔ͪͣΎ ͎ͦͪͦͣͤ·͚ ͍͊͒͟͡ ͍ ͔ͦͭ;͔͍͔ͫͭͤͤͯΌ ͔ͦͦͭ͘ͻ͙ͤ;͔ͫͯ͟Ό ͤ͊ͯͯ͟ ͋·͡ ͍͔͔ͤͫͤ 

ͯ;͔ͤ·͙ͣ ˮ͍͍͊ͤͦ·ͣ ˸ΦˤΦ ͙ ˴͔ͯ͡΄͍ͦ·ͣ ˽Φ˹Φ  

ˮ͍͍͊ͤͦ ˸ΦˤΦ ͍ͭͦͪ;͔͙ͫ͟ ͍͙͍ͪ͊͊͘͡ ͙ ͙͍ͦͭͫͭ͊͊͡ ͍͙ͫͦ ͍͎͘͡Ύ͒· ͤ͊ ͔͙ͭͦͪΌ ̉Φ ˨͍͙͊ͪͤ͊ ͍ ͋ͦͪΈ͔͋ ͫ 

͔ͤͦͭͦͪ͟·͙ͣ ͯ;͔ͤ·͙ͣΣ ͍͔͍ͯͭͪ͗͒͊΄͙͙ͣΣ ;ͭͦ ͦͭ͋ͦͪ ͔ͤ ͫ ͔ͦ͒͊ͭ͘ ͙ͤ;͔͎ͦ ͍͎ͤͦͦͦΣ ͙ͦͭͪͼ͊Ύ ͍͔͊͗ͤͦ ͤ͊͘;͔͙͔ͤ 

͍͙͚ͯͫͦ͡ ͔͙ͦͪͣͤ͟͡Ύ ͙ ͍·ͪ͊΅͙͍͙͊ͤΎ ͙͍͗ͦͭͤ·ͻ ͒͡Ύ ͙͔͔͙ͣͤͤ͘Ύ ͙ͻ ͔͍͔͙ͤ͊ͫ͒ͫͭͤͤͦͫͭ͡Φ ˻ͤ ͍͙ͦͫͭ͊͡ 

͔ͨͦͫ͒ͯ͡Ό΅͙ͣ ͔͙ͨͦͦͤ͟͡Ύͣ ͔͍͔͙ͤͦͨͪͦͪ͗ͣ·͔ ͔͒ͦ͊͊ͭ͘͟͡Έ͍ͫͭ͊ ͍͙ͨͪ͊͡Έ͙ͤͦͫͭ ͍͔͚ͫͦ ͔͙͙ͭͦͪΣ ͍·͍͔͡ 

͍ͤͦ·͔ ͨͦͪͦ͒· ͍͔ͦͼ ͙ ͍͙͔͚ͫͤΦ  

˴͔ͯ͡΄͍ͦ ˽Φ˹Φ ͯ;͔͙͔ͤͣ ͦ͋ ͦ͒ͤͦͪͦ͒ͤͦͣ ͔ͨͦ͒͋ͦͪ ͍ͭͦͪ;͔͙ͫ͟ ͍͙ͪ͊͘͡ ͔͙ͭͦͪΌ ̉Φ ˨͍͙͊ͪͤ͊ ͍ ͔͔ 

͙͔͔͙͙ͨͪͣͤͤ ͟ ͙͍͍͍͗ͦͭͤͦͦ͒ͫͭͯΦ ̂ ͔͎ͤͦ ͯ;͙͙ͫ͡Έ ͎͙͔ͣͤͦ ͔͙ͨͦͦͤ͟͡Ύ ͔ͦͭ;͔͍͔ͫͭͤͤ·ͻ ͙͍͍͍͗ͦͭͤͦͦ͒ͦΦ ˻ͤ 

͋·͡ ͙ͦ͒ͤͣ ͙͘ ͍͔͔͚ͦͫͤͦ͊ͭ͡ ˸͍͎ͦͫͦͫͦͦ͟͟ ͔ͦͦͭ͘ͻ͙ͤ;͔͎ͫͦͦ͟ ͙͙ͤͫͭͭͯͭ͊Φ  

˭͙ͤ͊ͤΎ ͙ ͎͙͊ͫͯ͘͡ Ή͙ͭͻ ͯ;͔ͤ·ͻ ͼ͔͙ͤͦ͡ ͊͟͟ ͍͔͔ͫͦͭͫͦ͟ ͍͙͔ͨͪ͊ͭ͡Έ͍ͫͭͦΣ ͭ͊͟ ͙ ͔͊ͪͯ͋͗ͤ͘·͔ ͯ;͔ͤ·͔ ͍ 

͙ͦ͋͊ͫͭ͡ ͙͍͍͍͗ͦͭͤͦͦ͒ͫͭ͊ [нфΣ ͫΦ мм-12]. 

˿͙͙͙͚͋ͪͫ͟ ͪͯͨͤ͟·͚ ͎ͪͦ͊ͭ·͚ ͫͦͭ͟Σ ͙͍͔ͫͭͤ͘·͚ ͍ ͔͍͒ͦͪͦ͡Όͼ͙ͦͤͤ·͚ ͔͙ͨͪͦ͒Σ ͊͟͟ ͯ͡;΄͙͚Σ ͒͊Ό΅͙͚ 

ͣͦͦͦ͟͡ ͒͡Ύ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ ͣ͊ͫ͊͡Σ ͔ͫͪ͟΅͙͍͙͊͡ ͫ ͦͫͦ͋Ύ͙ͣ ͎͚ͦ͊ͤ͒ͫͦ͟͡͡ ͙ ͚ͪ͊ͫͤͦ͟ ͔͚ͫͭͨͤͦ ͨͦͪͦ͒Φ ˤ 

͔ͪͯ͘͡Έ͔ͭ͊ͭ ͋·͙͡ ͨͦͯ͡;͔ͤ· ͔͙ͣͭͫ· ͫ ͙͔͚ͨͦͤ͗ͤͤͦ ͙͗ͪͤͦͣͦͦ͡;ͤͦͫͭΈΌ ͙ ͔ͣͤΈ΄͔͚ 

͙͔ͨͪͫͨͦͫͦ͋ͤͤͦͫͭ͡ΈΌ ͟ ͍ͫͯͪͦ·ͣ ͙͙ͣ͊ͭ͟͡;͔͙ͫͣ͟ ͍͙ͯͫͦ͡ΎͣΦ ˽ͪͦ͒ͦ͗͊͊ͫ͡͡Έ ͔͔ͨͣͤͤ͊͡Ύ ͪ͊͋ͦͭ͊ ͨͦ 

͔ͨͪͪ͊͟΅͔͙ͤΌ ͔͙ͨ͊͒ͤΎ ͙͙͗ͪͤͦͫͭ ͣͦͦ͊͟͡ [нфΣ ͫΦ мсу-169]. 

ˤ ͦͭͤͦ΄͔͙͙ͤ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͙ͤͦͫͭͪ͊ͤͤ·ͻ ͨͦͪͦ͒Σ ˴͔ͯ͡΄͍ͦ ˽Φ˹Φ ͙ͨͫ͊͡Υ ζ˹͔͡Έ͘Ύ ͍͙ͫͭ͊ͭΈ ͭ͊͟ 

͍ͦͨͪͦͫΥ ͙͎ͨͪͦ͒ͤ· ͙͡ ͒͡Ύ ͯͯ͡;΄͔͙ͤΎ ͤ͊΄͔͎ͦ ͙͍͍͍͗ͦͭͤͦͦ͒ͫͭ͊ ͯ͟͡Έͭͯͪͤ·͔ ͨͦͪͦ͒·Σ ͙͙͡ ͙͔͙ͨͪͣͤͣͦ ͙͡ 

͒͡Ύ Ή͚ͭͦ ͼ͔͙͡ ͔ͫͪ͟΅͙͍͙͔͊ͤΦ ́͊͊͟Ύ ͍ͨͦͫͭ͊ͤͦ͊͟ ͍ͦͨͪͦͫ͊ ͍ ͔ͦͪͤ͟ ͔͍͙ͤͨͪ͊͡Έͤ͊Σ ͙ ͭ͊͟ ͍͙ͫͭ͊ͭΈ ͔͎ͦ 

͙͍͙͙͔ͤͭ͘͡Έͤͦ ͭͦ͡Έͦ͟ ͡Ό͒Ύͣ ͔͋͘ ͚͒ͦ͗ͤͦ͡ ͔ͦͦͭ͘ͻ͙ͤ;͔͚ͫͦ͟ ͎͍͙ͨͦ͒ͦͭͦ͟ ͙ ͔͋͘ ͍ͫΎ͙͟ͻ ͍͔͔͙͚ͫ͒ͤ ͍ ͙͙͙ͫͭͦͪ 

͍͍ͫͦͭͦͦ͒ͫͭ͊͟ηΦ  

ˮͤͦͫͭͪ͊ͤͤ·͔ ͨͦͪͦ͒· ͯ;͍͍͙͊ͫͭͦ͊͡ ͍ ͙͙ͫͦ͒͊ͤ͘ ͯ͡;΄͙ͻ ͔ͦͭ;͔͍͔ͫͭͤͤ·ͻ ͨͦͪͦ͒ ͣͦͦ͡;͎ͤͦͦ ͫͦͭ͊͟Φ ˤ 

;͙͊ͫͭͤͦͫͭΣ ͨͪͦͺΦ ˸͙͍͍ͦ͊ͤͦ͡ ˤΦ˴Φ ͫ;͙ͭ͊͡Σ ;ͭͦ ͫͦͭ͟ ˿·;͔͍͎ͫͦͦ͟ ͎͔͙ͦͫͨͣͪ͊ͫͫ͊͒ͤ͊͟͡Σ ͫͦ͒͊ͤͤ͘·͚ 

͎͙͔ͨͦͦͭͭ͡͡Έͤ·ͣ ͔ͫͪ͟΅͙͍͙͔͊ͤͣ ͫ ͙͔ͫͣͣͤͭ͊͡Έ͙ͫͣ͟ ͫͦͭͦͣ͟Σ ͋·͡ ͍·͔͔͒ͤ͡ ͍ ͊͟;͔͍͔ͫͭ ͔ͦͭ͒͡Έ͚ͤͦ ͨͦͪͦ͒· 

[нфΣ ͫΦ мтн-173ϐΦ ˹ͦ ͔ͤ ͍͔ͫ ͙ ͔͍͔͙ͫͫ͒ͦ͊ͭ͡͡ ͍ ͒͊͡Έ͔͚ͤ΄͔ͣ ͙͙ͨͪͤ͊͘͡ ͫ·;͔͍ͫͯ͟Ό ͨͦͪͦ͒ͯ ͫ͊ͣͦͫͭͦΎ͔ͭ͡Έ͚ͤͦΣ 

ͫ;͙ͭ͊Ύ ͔͔ ͍͙ͤͯͭͪͨͦͪͦ͒ͤ·ͣ ͙ͭͨͦͣ ͙͔ͫͣͣͤͭ͊͡Έ͎ͫͦͦ͟ ͫͦͭ͊͟Φ ˹ͦ ͔͔͒͊͡ ͙ͨͪͦ͒ͦ͗ͣ͡ ͦ ͍͔͔͙͙͙ͭͪͤ͊ͪΦ  

 ˽ ͔͍ͪ·ͣ ͍͙͔ͪͯͦͦ͒ͭ͟͡Έ ͙ ͍͔ͦͫͤͦ͊ͭ͡Έ ͊͟ͺ͔͒ͪ· ͊ͯ͟΄͔͍ͪͫͭ͊ ͙ ͎͙͔͎͙͙ͤͦͦ͟͡ ˽͔͎͎ͭͪͦͪ͊͒ͫͦͦ͟ ό͔͊ͭͣ͘ 

˶͔͙͎͎ͤͤͪ͊͒ͫͦͦ͟ύ ͍͔͔͙͎ͭͪͤ͊ͪͤͦͦ ͙͙ͤͫͭͭͯͭ͊ ˴͎͔ͦͤ ˤΦˤΦ ͍·͔͒͡Ύ͡ ͍ͦͫͤͦͤ·͔ ͎͙ͨ͊ͭͦͦ͡;͔͙͔ͫ͟ ͨͪͦͼ͔ͫͫ· 

Ύ͙;͙͍ͤͦ͟ ͯ ͔͋ͫͨͦ͒ͤ͡·ͻ ͙͍͗ͦͭͤ·ͻΥ ͙ͨͦͪͦ͟ ͍͙͙ͪ͊ͭ͘Ύ Ύ͙;͙͍ͤͦ͟Σ ͙ͤ͊͡;͙͔ ͔͗ͭ͡·ͻ ͔ͭ͡ Ύ͙;͙ͤ͊͟Σ ͔ͤ 

͔͔͔͍ͨͪͭͪͨ΄͙ͻ ͎ͦ͋ͪ͊ͭͤͦͦ ͍͙͙ͪ͊ͭ͘ΎΣ ͦͨͯͻ͙ͦ͡ ͙ ͔͔ͭͯ͋ͪͯ͘͟͡Σ ͙ͫͭ͟· Ύ͙;͙͍ͤͦ͟Φ ˴͔ͪͦͣ ͎ͭͦͦΣ ͦͤ ͍·͔͒͡Ύ͡ 

͙ͨͦͪͦ͟ ͍͙͙ͪ͊ͭ͘Ύ Ύ͚ͼ͔͍͍ͦ͒ͦΣ ͔͔ͭͯ͋ͪͯ͘͟͡Σ ͊ͭ͊ͪ͊͟͡Έ͔ͤͦ ͍͔͙͔ͦͫͨ͊ͤ͡ ͙ͻ ͙͙͚ͫͫͭͦ͘͡ ͦ͋ͦͦ͡;͙͟Φ ˮͣ ͗  ͔

͔ͦͭͣ;͔ͤ· ͔͍͙͊͋ͦ͊ͤ͘͡Ύ ΄͔͚͙͟ ͙ͣ͊ͭ͟ ͙ ͔͔ ͙͙͚ͫͫͭͦ͘͡ ͦ͋ͦͦ͡;͙͟Φ ˾Ύ͒ ͙ͭ͊͟ͻ ͎͙ͨ͊ͭͦͦ͡;͔͙ͫ͟ͻ ͙͔͔͙͚ͣͤͤ͘Σ 

ͨͦ ͔͎ͦ ͔͙ͣͤͤΌΣ ͋·͙͡ ͙ͯͫͭͪ͊ͤͣ· ͔͔͍͙ͭͪ͊ͨͭ;͔͙ͫͣ͟Σ ͙͙͡ ͻ͙͎͙ͪͯͪ;͔͙ͫͣ͟ ͔ͨͯͭͣΦ ͔͔́ͯ͋ͪͯ͘͟͡ ͔͗Σ ͙ 

͍͍͙ͤͦͦͦ͋ͪ͊ͦ͊ͤ͘Ύ ͍ Ύ͙;͙ͤ͊͟ͻ ͋·͙͡ ͔͙͔ͤ͘͡;͙ͣ· ώнмΣ ͫΦ 35-36]. 

˽  ͦ͒͊ͤͤ·ͣ ͙͎ͤͦͫͭͪ͊ͤͤͦͦ ͍͊ͭͦͪ͊ ²ƛƭƭƛŀƳǎΣ ͤ͊ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͎ͦͭͦͪͦͦ͟ ͫͫ·͊ͫ͡͡Ύ ͨͪͦͺΦ ˴͎͔ͦͤ ˤΦˤΦΣ 

͙ͨͪ ͤͦͪͣ͊͡Έͤ·ͻ ͪͦ͒͊ͻ ͔͙͎͙͋͊ͭͪͦͦ͟͡;͔͔ͫͦ͟ ͙͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͙ͣ͊ͭ͟ ͍ тр҈ ͫͯ͡;͔͍͊ ͙͍ͦ͋ͤ͊ͪͯ͗͊ͦ͡ 

͙͎͙ͣͪͦͦͪ͊ͤͣ͘͟· ͍ ͍ͨͦ͒ͦ͡·ͻ ͦ͋ͦͦ͡;͊͟ͻ ͙ ͚ͦͦͦͨͦ͒ͤͦ͟͡͡ ͙͙͗͒ͦͫͭ͟Φ ˻ͤ ͔͙ͨͪ͒ͨͦͦ͗͡͡Σ ;ͭͦ ͨͦͦͫͭ͡Έ 

͙ͣ͊ͭ͟ ͔ͫͦ͒ͪ͗͊͊͡ ͙͎͙ͣͪͦͦͪ͊ͤͣ͘͟· ͙ ͍ͦ ͍͔ͪͣΎ ͔͔͔͙͋ͪͣͤͤͦͫͭΦ ˤ ͍ͨͦ͒ͦ͡·ͻ ͦ͋ͦͦ͡;͊͟ͻ ͤ͊ͻ͙͙ͦ͒͡ 

͔͙ͨͪͣͯ΅͔͍͔ͫͭͤͤͦ ͔͎͔ͤͨ͊ͭͦͤͤ·͔ ͙ͦ͟͟͟Σ ͊ ͍ ͚ͦͦͦͨͦ͒ͤͦ͟͡͡ ͙͙͗͒ͦͫͭ͟ ͔͙ͨͪͦ͋͊͒͊͡͡ ͨ͊ͦ͡;͙͟ ͤ͊͒ 

͙ͦ͊ͣ͟͟͟Φ ˮ͘ ол ͙͍͊͋ͦͪͭͪͦ͊ͤͤ·ͻ ͍ͨͦ͒ͦ͡ ͔ͤ ͋·ͦ͡ ͙ͤ ͎ͦ͒ͤͦͦ ͔͙ͫͭͪ͡Έ͎ͤͦͦΣ ͙͡΄Έ ͍ ͦ͒ͤͦͣ ͋·͙͡ 

͔ͦ͋ͤ͊ͪͯ͗ͤ· ͙ͦ͒ͤ ͙ͦ͟͟͟Φ ˻͋·;ͤͦ ͔͗ ͍͔ͫͭͪ;͙͊ͫ͡Έ ͨ͊ͦ͡;͙͟ ͙ ͙ͦ͟͟͟Σ ͙ͨͪ;͔ͣ ͨ͊ͦ͡;͙͟ ͔͙ͨͪͦ͋͊͒͊͡͡ ώ21, 
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ͫΦ офϐΦ ˴͎͔ͦͤ ˤΦˤΦ ͔͎ͨͪ͒ͨͦ͊͊͡͡Σ ;ͭͦ ͊͗͒͟·͚ ͙͎͙ͣͪͦͦͪ͊ͤͣ͘͟Σ ͍·͘·͍͊Ό΅͙͚ ͯ ͔͔͔͎͋ͪͣͤͤͦͦ ͙͍͎͗ͦͭͤͦͦ 

͍͔͙͔ͦͫͨ͊ͤ͡ ͙ͣ͊ͭ͟Σ ͍ͨͦ͒ͦ͡·ͻ ͦ͋ͦͦ͡;͔͟Σ ͙͙͡ ͔ͫͣͪͭΈ ͨͦ͒͊͡Σ ͔͒ͦ͗ͤ͡ ͙͍͔͙ͨͪͫͭ ͟ ͊͋ͦͪͭͯΦ 

ˣ͎͙͊ͦͨͪ͡Ύ͍ͭͫͭͯΌ΅͙͙ͣ ͙ͤͺ͔͟ͼ͙͙ ͔͙ͣͦͣͤͭ͊ͣ ͦͤ ͫ;͙ͭ͊͡ ͨͦ͡ͻ͔ͦ ͔͙͔ͦͪͣͤ͟͡ ͙ ͔͙͔ͫͦ͒ͪ͗͊ͤ ͙͍͎͗ͦͭͤͦͦ 

[нмΣ ͫΦ офϐΦ ˾Ύ͒ ͔ͦͭ;͔͍͔ͫͭͤͤ·ͻ ͙ ͔͊ͪͯ͋͗ͤ͘·ͻ ͙͔͍͔͔͚ͫͫ͒ͦ͊ͭ͡͡ ͍ мфрл-ͻ ͎ͦ͒͊ͻ ͍͙͙ͯͫͭ͊ͤͦ͡Σ ;ͭͦ ͍ͦͣͦ͗ͤ͊͘ 

ͤ͊͘;͙͔ͭ͡Έͤ͊Ύ ͔͙͋͊ͭͪ͊͟͡Έͤ͊Ύ ͔͔͔ͦ͋ͫͣͤͤͤͦͫͭΈ ͔ͫͨͪͣ ·Σ ͙ͨͪ;͔ͣΣ ͎͊ͪ͘Ύ͔ͤͤͤͦͫͭ͘Έ ͔ͫͨͪͣ· ͔͙͋͊ͭͪ͟Ύ͙ͣΣ 

͔ͤ ͍͔͎ͫ͒͊ ͍͙͍͔ͦ͋ͯͫͦ͊ͭ͡͡ ͙͔͙͔ͨͦͤ͗ͤ ͍ͦͨͦ͒ͦͭͦͪ͡Ύ͔͙ͣͦͫͭ ώпрΣ ͫΦ с-8]Φ ˤ ͔ͭ ͔͗ ͎ͦ͒· ͋·͊͡ ͍͔ͯͫͭ͊ͤͦͤ͊͡ ͙ 

ͤ͊͘;͙͔ͭ͡Έͤ͊Ύ ͔͙͋͊ͭͪ͊͟͡Έͤ͊Ύ ͔͔͔ͦ͋ͫͣͤͤͤͦͫͭΈ ͍ͨͦͦ͡·ͻ ͎͍ͦͪ͊ͤͦ ͍ͦͪͦ͟ [прΣ ͫΦ мм-12]Φ ˻͒ͤ͊ͦ͟Σ 

͙͔͍͔ͫͫ͒ͦ͊ͭ͡͡Έ ˾ͯͣΎͤͼ͔͍ ˹ΦˢΦ ͫ;͙ͭ͊͡ ͔΅͔ ͍ мфоф ͎ΦΣ ;ͭͦ ͙͔ͨͦ͒ͤ͘ ͊͋ͦͪͭ· ͯ ͍ͦͪͦ͟ ͍ͫΎ͊ͤ͘· ͫ ͎͙͔͚ͨ͊ͭͦͦ͡ 

͔͚ͪ͊ͤͤ ͔ͫͭ͡Έ͙ͤͦͫͭ ͒ͦ о ͔ͣͫΎͼ͔͍Σ ͦͤ ͔͎ͨͪ͒ͨͦ͊͊͡͡Σ ;ͭͦ Ήͭͦ ͍͔ͦ͋ͯͫͦͤͦ͡͡ ͍͔͙͔ͦͫͨ͊ͤͣ͡ ͙ͣ͊ͭ͟Σ ͙͙͡ 

ͦͫͭ͊ͭͦ;ͤ·͙ͣ Ύ͍͔͙ͤ͡Ύ͙ͣ ͋·͍΄͔͎ͦ ͍͔͙ͦͫͨ͊ͤ͡Ύ [прΣ ͫΦ мо]. ˴͊ ͟ ͯ ͔ͦͭ;͔͍͔͚ͫͭͤͤͦΣ ͭ͊͟ ͙ ͯ ͔͚͊ͪͯ͋͗ͤͦ͘ 

͍͔͔͙͙͙ͭͪͤ͊ͪ ͍ ͍͔͔͒ͦͦͤͤͦ ͍͔ͪͣΎ ͋·ͦ͡ ͔ͤͣ͊ͦ͡ ͔ͨͪͦ͋ͣ͡Σ ͍ͫΎ͊ͤͤ͘·ͻ ͫ ͙͍͙͒͊͟͡ͼ͙͔͚ Ή͙͙͚ͨͦͦͭ͘Σ 

͍͔ͪͦΎͭͤͦΣ ͔ͤ ͋·ͦ͡ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͔ͫͦͫͪ͒ͦͭͦ;͙ͭΈͫΎ ͤ͊ͯ;ͤ·ͣ ͯ;͔͔͙ͪ͗͒ͤΎͣ ͤ͊ ͔͙͎͙͋͊ͭͪͦͦ͟͡;͔͙ͫ͟ͻ 

͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύͻ ͙ͨͪ ͊ͯ͟΄͔ͪͫͦ͟-͎͙͔͎͙ͤͦͦ͟͡;͔͚ͫͦ͟ ͎͙͙ͨ͊ͭͦͦ͡Φ ˤͦ ͍ͫΎͦͣ͟ ͫͯ͡;͔͊Σ ͙͔ͣΌ΅͙͚ͫΎ 

ͺ͙͊ͭ͟;͔͙͚ͫ͟ ͔͙ͣ͊ͭͪ͊͡Σ ͔ͤ ͋·͡ ͒ͦͫͭ͊ͭͦ;ͤ·ͣ ͒͡Ύ ͨͪͦͺ͙͙͙͊ͭ͟͟͡ ͙ Ήͺͺ͔͙͍͎ͭͤͦͦ͟ ͔͡;͔͙ͤΎ ͊ͯ͟΄͔ͪͫͦ͟-

͎͙͔͎͙ͤͦͦ͟͡;͔͚ͫͦ͟ ͎͙͙ͨ͊ͭͦͦ͡Φ 

˩΅͔Σ ͨͪͦͺΦ ˴͎͔ͦͤ ˤΦˤΦ ͔ͫͦ͗͊͡͡ ͦ ͔ͤ͒ͦͫͭ͊ͭͦ;͙ͤͦͫͭ ͙͔ͭͪ͊ͭͯͪͤ͡·ͻ ͒͊ͤͤ·ͻ ͦ ͔͋ͦͤ͘͡Ύͻ ͍͎ͨͦͦͦͦ͡ 

͊ͨͨ͊ͪ͊ͭ͊ ͫ͊ͣͼ͍ͦΣ ͭΦ͟Φ ͍͙͙͔ͤͣ͊ͤ ͙͔͍͔͔͚ͫͫ͒ͦ͊ͭ͡͡ ͔͙͋ͫͨͦ͒͡Ύ ͋·ͦ͡ ͔ͫͦͫͪ͒ͦͭͦ;͔ͤͦ ͤ͊ ͔͋ͦͤ͘͡Ύͻ ͍͚ͨͦͦͦ͡ 

ͫͺ͔ͪ· ͫ͊ͣͦ͟Φ ˹ͦ ͍ ͒͊͡Έ͔͚ͤ΄͔ͣΣ ͦͤ ͫ;͙ͭ͊͡ - ͤ ͙ ͙ͦ͒ͤ ͔ͫ͊ͣͼ ͔͋͘ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͔ͫͨͪͣ· ͔ͤ ͔͒ͦ͗ͤ͡ ͋·ͭΈ 

͒ͦͨͯ΅͔ͤ ͟ ͫͯ͡;͔͟ ώнмΣ ͫΦ прϐΦ ˤ͔ͪͦΎͭͤͦΣ ͍ ͭͦͭ ͔͙ͨͪͦ͒Σ ͔ͤ ͋·ͦ͡ ͔΅͔ ͪ͊ͪ͊͋ͦͭ͊ͤͦ͘ ͒ͦͫͭ͊ͭͦ;ͤͦ 

͍͔ͫͦͪ΄͔ͤͤ·ͻ ͔͙ͣͭͦ͒͟ ͦͼ͔͙ͤ͟ ͊͟;͔͍ͫͭ͊ ͔ͫͨͪͣ·Φ  

˨͎͚ͪͯͦ ͯͨͦͣΎͤͯͭ·͚ ͍·΄͔ ͨͪͦͺ͔ͫͫͦͪ ͻ͙͎͙͙ͪͯͪ  ͙͊ͯ͟΄͔͍ͪͫͭ͊ ˶͔͙͎͎ͤͤͪ͊͒ͫͦͦ͟ ͍͔͔͙͎ͭͪͤ͊ͪͤͦͦ 

͙͙ͤͫͭͭͯͭ͊ ͔͍͙́͊ͪ͊ͫ; ˢΦ̑Φ ͫ;͙ͭ͊͡Σ ;ͭͦ ͭͦ͡Έͦ͟ ͍ ͫͦͼ͙͙͙͊ͫͭ͡;͔͙ͫ͟ͻ ͪͯͨͤ͟·ͻ ͙͍͍͗ͦͭͤͦͦ͒;͔͙ͫ͟ͻ 

ͻͦ͘Ύ͚͍ͫͭ͊ͻ ς ͦ͟͡ͻͦ͊͘ͻ ͙ ͍ͫͦͻͦ͊͘ͻΣ ͍ͦͣͦ͗ͤͦ͘ ͍͙ͨͪ͊͡Έͤͦ ͙ Ήͺͺ͔͙͍ͭͤͦ͟ ͍͙ͨͦͫͭ͊ͭΈ ͨͪͦͺ͙͙͊ͭͯ͟͟͡ 

͔͙͋ͫͨͦ͒͡ΎΦ ˻ͤ ͍͔ͯͭͪ͗͒͊͡Σ ;ͭͦ ͍ ͪΎ͔͒ ͫͯ͡;͔͍͊Σ ͯ͒͊ͦͫ͡Έ ͤ͊͘;͙͔ͭ͡Έͤͦ ͙͙ͫͤͭ͘Έ Ύ͍ͦͦͫͭ͡Έ ͍ͦͪͦ͟ ͤ͊ 

ͣͦͦ͡;ͤ·ͻ ͺ͔ͪͣ͊ͻ ͯͯ͡;΄͔͙͔ͤͣ ͔͙ͦͪͣͤ͟͡ΎΣ ͔͙ͫͦ͒ͪ͗͊ͤΎ ͙ ͍͙ͨͪ͊͡Έ͚ͤͦ ͫͯ͡;͚ͦ͟Φ ˽ͪͦͺ͙͙͊ͭͯ͟͟͡ 

͙͔͎͊ͣͤͭ͊ͪͤͦͦ͡ ͔͙͋ͫͨͦ͒͡Ύ ͦͤ ͫ;͙ͭ͊͡ ͍͚ͦͣͦ͗ͤͦ͘ ͭͦ͡Έͦ͟ ͙ͨͪ ͭͦ;ͤͦͣ ͙͎͔͒͊ͤͦ͘ ͔͒ͺ͔͍ͭͦ͟ ͔͙ͪ͗ͣ͊ ͙ ͙ͨͪ 

͍͙ͦͣͦ͗ͤͦͫͭ͘ ͎ͨͦͤͦͦ͡ ͔͙ͯͫͭͪ͊ͤͤΎ Ή͙ͭͻ ͔͒ͺ͔͍ͭͦ͟ ώрлΣ ͫΦ нмоϐΦ ˤ͔ͪͦΎ͔͔ͭͤ ͍͔͎ͫͦΣ ͨͪͦͺ͔ͫͫͦͪ ͙͔ͣ͡ ͍ ͍͙͒ͯΣ 

;ͭͦ ͔ͤ ͻ͍͊ͭ͊ͦ͡ ͒ͦͫͭ͊ͭͦ;ͤͦ ͍͔ͫͦͪ΄͔ͤͤ·ͻ ͔͙ͣͭͦ͒͟ ͙ ͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͨͪͦ͋ ͍͙ͪͦ͟ ͦͭ ͣ͊ͭͦ;͎ͤͦͦ ͎͍ͨͦͦͦ͡ΈΎ ͙ 

͍ͦͪͣͦ͟Σ ͍͔͍͔ͫͦͦͭͭͫͭͤͤͦΣ ͙ͣ ͔͔͍ͪͦͣͤ͒ͦ͊ͦͫ͟͡Έ ͍͔͙͔ͤ͊ͨͪ͊ͤ͡ ͙ ͻ ͫ ͍͔ͦͪ΄͔͍͍͙ͤͫͭͦ͊ͤΎ ͤ ͍ͦͦͣͯ ͨ ͔͙ͦͦͤ͟͡Ό 

͔͎ͦ͟͡͡Φ 

˽ͪͦͺΦ ͔͍͙́͊ͪ͊ͫ; ˢΦ̑Φ ͙͍͙ͨͪͦ͒͡ ͙͔ͨͪͣͪ· ͙͘ ͔͎͊ͪͯ͋͗ͤͦͦ͘ ͦͨ·ͭ͊ ͨͦ ͋ͦͪΈ͔͋ ͫ ͔͙͔͋ͫͨͦ͒ͣ͡ 

ͣ͊ͭͦ;͎ͤͦͦ ͎͍ͨͦͦͦ͡ΈΎΦ ˤ ;͙͊ͫͭͤͦͫͭΣ ˣΌͪͦ ͣͦͦ͡;ͤ·ͻ ͻͦ͘Ύ͚͍ͫͭ ˿̊ˢ ͍ мфнс ͎Φ ͍͙ͨͦͫͭ͊ͦ͡ ͔ͤͫͦ͟͡Έͦ͟ ͔͙͚ͫͪ 

ͦͨ·͍ͭͦΣ ͍͔͙͍ͨͦ͒ͭͪ͒΄͙ͻΣ ;ͭͦ ͨͪͦͪͦͫ΄͙͚ ͍͔ͦͫ Ύ͍͡Ύ͔ͭͫΎ ͔͍ͫͪ͒ͫͭͦͣΣ ͒͊Ό΅͙ͣ Ήͺͺ͔ͭ͟ ͙ͨͪ ͔͙͙͋ͫͨͦ͒͡ 

͍ͦͪͦ͟Σ ͯ ͦͭͦͪ͟·ͻ ͔ͤ ͋·ͦ͡ ͎͙ͨ͊ͭͦͦ͡;͔͙ͫ͟ͻ ͔͙͚ͦͭͦͤͤ͟͡ ͍ ͍ͨͦͦ͡·ͻ ͎ͦͪ͊ͤ͊ͻΦ ˽͙͔ͦͦ͗ͭ͡͡Έͤ·͚ Ήͺͺ͔ͭ͟ 

͙ͦͭͤͦͫͫ͡Ύ ͊͘ ͫ;͔ͭ ͍͙͙ͭ͊ͣͤ͊ ˩Σ ͔ͫͦ͒ͪ͗͊΅͔͎ͦͫΎ ͍ ͨͪͦͪͦͫ΄͔ͣ ͍͔ͦͫΦ  

ˢ͔͙͙͔ͣͪ͊ͤͫ͟͟ ͔͎͙ͦ͟͡͡ ˽͊͡Έ͔ͣͪ ͙ ͙̏͘͟͡ ͍͙͙ͯͫͭ͊ͤͦ͡Σ ;ͭͦ ͍ ΄͔ͭ͊ͭ ˸͙͔ͤͤͫͦͭ͊ ͫͦͭ͟ ͫͭͪ͊͒͊͡ ͦͭ 

͔ͤ͒ͦͫͭ͊ͭ͊͟ ͙͔ͣͤͪ͊͡Έ͎ͤͦͦ ͙͙ͨͭ͊ͤΎΣ ͔͙͔ͫͦ͒ͪ͗͊ͤ ͺͦͫͺͦͪ͊ ͋·ͦ͡ ͍ ͔͔ͫͤ ͙͔ͤ͗ лΣн҈Φ ˤ ͔ͪͯ͘͡Έ͔ͭ͊ͭ Ή͎ͭͦͦ ͯ 

͍ͦͪͦ͟ ͤ͊͋͡Ό͒͊͊ͫ͡Έ ͔͊͒ͪ͗͊͘͟ ͙ ͔͍͙ͤͨͪ͊͡Έͤ͊Ύ ͔ͭ;͊͟Φ ˨͊;͊ ͺͦͫͺ͍͊ͭͦ ͙͍͔ͨͪ͊͡ ͺͯͤ͟ͼ͙Ό ͍͎ͨͦͦͦͦ͡ 

͊ͨͨ͊ͪ͊ͭ͊ ͍ ͤͦͪͣͯ ώрлΣ ͫΦ нмп]. ˣ·͙͡ ͙͍͔͔ͨͪ͒ͤ· ͙ ͎͙͔͒ͪͯΣ ͊͟͟ ͙͔ͨͦͦ͗ͭ͡͡Έͤ·͔Σ ͭ͊͟ ͙ ͔͔ͫͦͪ͟Σ 

͙ͦͭͪͼ͔͊ͭ͡Έͤ·͔ ͙͔ͨͪͣͪ· ͙͘ ͙͍͚ͣͪͦͦ ͙͙ͨͪ͊ͭ͟͟ ͙͍͍͍͗ͦͭͤͦͦ͒ͫͭ͊Φ 

˽ͦ ͔͙ͣͤͤΌ ͔͍͙́͊ͪ͊ͫ;͊ ˢΦ̑ΦΣ ͋ͦ͡Έ΄͔ͦ ͍͙͙͔ͤͣ͊ͤ ͒ͦ͗ͤͦ͡ ͋·ͭΈ ͦ͋ͪ͊΅͔ͤͦ ͤ͊ ͔͍͔ͤ͊ͫ͒ͫͭͤͤͦͫͭ͡ΈΣ 

͍͙ͦͭͫͯͭͫͭΎ ͙ͤͺ͔͟ͼ͙ͦͤͤ·ͻ ͙ ͙͍͙ͤ͊ͦͤͤ͘·ͻ ͔͔͚͋ͦͤ͘͡Σ ͦͪͻ͙͍ͭͦΣ ͙͍ͨͪͦͫͭ͊ͭͭͦΣ ͦͨͯͻ͔͚ͦ͡Σ ͎͙͒ͪͯͻ 

͔ͤ͊ͪ͊ͤ͘͘·ͻ ͋ ͔͔͚ͦͤ͘͡ ͍ͨͦͦ͡·ͻ ͎͍ͦͪ͊ͤͦΣ ͊ ͔ͭ͊͗͟ ͔͍͙ͪͣ͊ͭͣ͊͘ ͫ͊ͣͼ͍ͦ-͙͍͙͔͔͚ͨͪͦͦ͒ͭ͘͡ [рлΣ ͫΦ нмф].  

 ˽ ͔͍ͪ·͚ ͍͊͘Φ ͊͟ͺ͔͚͒ͪͦ ͊ͯ͟΄͔͍ͪͫͭ͊ ˸͍͎ͦͫͦͫͦͦ͟͟ ͍͔͔͙͎ͭͪͤ͊ͪͤͦͦ ͙͙ͤͫͭͭͯͭ͊ ͨͪͦͺΦ ˸·΄͙ͤ͟ ˹Φ̅Φ 

͔ͯ͒͡Ύ͡ ͍͙͙͔ͤͣ͊ͤ ͔͍͙͊͋ͦ͊ͤ͘͡Ύͣ Ύ͙;͙͍ͤͦ͟Σ ͍ ;͙͊ͫͭͤͦͫͭΣ ͣ͊ͫͫ͊͗ͯ Ύ͙;͙͍ͤͦ͟ ;͔͔ͪ͘ ͨͪΎͣͯΌ ͙͟΄ͯ͟ ͙ 
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͙͎͙͔͒͊ͤͦͫͭ͟ ͍͔͙ͦͫͨ͊ͤ͡ΎΣ ͔ͫͪͦ͊͘͟͡ ͙ ͊ͭͪͦͺ͙͙ Ύ͙;͙͍ͤͦ͟ ͨͦ ͙͔͔͙ͣͤͤ͘Ό ͍͔͙͡;͙ͤ· ͙ ͙͔ͦͤͫͫͭͤ͟ͼ͙͙ [33, 

ͫΦ оолϐΦ ˹͊ͪΎ͒ͯ ͫ ͙ͭͪ͊͒ͼ͙ͦͤͤ·ͣ ͙ͫͨͪͤͼ͔͍͙͔͊ͤͣ ͙ͣ͊ͭ͟ ͙ͨͪ ͻ͙ͪͦͤ;͔ͫͦͣ͟ Ή͔͙͔ͤ͒ͦͣͭͪͭ ͙ ͨͪͦͣ·͍͙͔͊ͤͣ 

3%-ͤ·ͣ ͍ͪ͊ͫͭͦͪͦͣ ͙ͻ͙ͭͦ͊͡Σ ͙͍ͪ͊ͤͦ͊͡ мΥнллл-плллΣ нл ͣ͡ ͚͙ͤ͊ͫͭͦ͟ ͚ͦ͒͊ ͍ м ͡ ͍ͦ͒·Σ ͨͪͦͺ͔ͫͫͦͪ 

͔͎ͨͪ͒͊͊͡͡ ͒͊;ͯ ͍ͤͯͭͪΈ ͔͍ͫͪ͒ͫͭΣ ͍·͘·͍͊Ό΅͙ͻ ͫͦͪ͊͟΅͔͙͔ͤ ͙ͣ͊ͭ͟Σ ͙͔ͤ͊ͨͪͣͪΣ ͚ͦͻ͙͙ͣ͋ͤ͊Φ ˽͔͎ͪ͒͊͊͡͡ 

͔ͭ͊͗͟ ͎͔͙ͦͪͣͦͤͦͭͪ͊ͨΌΣ Ή͔ͤͯ͊͟͡ͼ͙Ό ͔͎͗ͭͦͦ͡ ͔ͭ͊͡ ͙ ͍͙͍͙͔ͪ͊͒͊͊ͤ͘͡ ͙ͫͭ͟ Ύ͙;͙ͤ͊͟Φ ˽ͪͦͺ͔ͫͫͦͪ ͫͫ·͊ͫ͡͡Ύ 

ͤ͊ ͦͨ·ͭ ˾ͯͣΎͤͼ͔͍͊ ˹ΦˤΦΣ ͔͍ͫ͒͊͡΄͔͎ͦ ͊͘͟͡Ό;͔͙͔ͤΣ ͤ͊ ͍͙͙ͦͫͤͦ͊ͤ ͦͨ·ͭ͊ ͤ͊ мру ͍ͦͪͦ͊͟ͻΣ ;ͭͦ ό͍͒ͦͫͦͤͦ͡ύΥ 

ζ͍͙͍͙͔ͦͭ͒͊͊ͤ͡ ͔͗ͭ͡·ͻ ͔ͭ͡ ͙ͫͯ͗ͭ͡ ͙ͦ͒ͤͣ ͙͘ Ήͺͺ͔͙͍ͭͤ͟·ͣ ͔͍ͣͭͦ͒ͦ ͋ͦͪΈ͋· ͫ Ύ͍ͦͦͫͭ͡ΈΌηΣ 

͙͍͎ͦͨͯ͋ͦ͊ͤͤͦͦ͟͡ ͍ ͔͗ͯͪͤ͊͡ ζ˽͔ͪͦ͋ͣ͡· ͙͍͍͍͗ͦͭͤͦͦ͒ͫͭ͊η Ѕ млΣ мфоу ͎Φ [ооΣ ͫΦ ооо-334]. ʕ  ͍͔͍͙͙ͫͦͦͭͭͫͭ 

ͫ ͍͔͔ͫͦͪͣͤͤ·͙ͣ ͔͍͔͙ͨͪ͒ͫͭ͊ͤ͡Ύ͙ͣΣ ͍ ͔͔ͭͫͭ͟ ͔͍ͨͦ͒ͪ͊ͯͣ͊ͦͫ͘͡Έ ͔͙͔͔ͨͪͫͫͭͤͭͤͦ ͔͔͗ͭͦ͡ ͔ͭͦ͡Σ ͔ͤ 

͍ͪ͊ͫͫͦͫ͊΄͔͔ͫΎ ͍ ͫͪͦ͟ ͔͔͋ͦ͡ о ͔͔ͤ͒͡Έ ͔ͨͦͫ͡ ͍ͪͦ͒ͦΣ Ή͔ͤͯ͊͟͡ͼ͙Ύ ͔ ͎ͦ ͼ͔͔ͫͦͦ͋ͪ͊ͤ͊͘͡ ͭͦ͡Έͦ͟ ͍ ͭͦͣ ͫͯ͡;͔͊Σ 

͔͙ͫ͡ ͔ͤ ͎ͨͦͣͦ͊Όͭ ͎͙͔͒ͪͯ ͔ͣͭͦ͒· ͔͡;͔͙ͤΎΣ ͙͔ͤ͊ͨͪͣͪΣ ͍͙͙͔͙ͭ͊ͣͤͦͭͪ͊ͨΎΣ ͎͔͙ͦͪͣͦͤͦͭͪ͊ͨΎΣ ͙κ͙͙͡ 

͎ͦͪ͊ͤ ͙͊͘ͼ͙Ύ ͣͦͼ͙ͦͤ͊Φ ˩ͫͭΈ ͙ ͪΎ͒ ͙͍͙͚ͨͪͦͭͦͨͦ͊͊ͤ͘͟Σ ;͔͎ͦ ͍ ͭͦͭ ͙͙ͫͭͦͪ;͔͙͚ͫ͟ ͔͙ͨͪͦ͒ ͔ͤ ͋·ͦ͡ 

ͨͪͦͪ͊͋ͦͭ͊ͤͦΦ ˹ͦ ͔͔͔͔ͪͦͣͤ͒ͯͣͦ͟ ͨͪͦͺ͔ͫͫͦͪͦͣ ͍ͤͦͦͣͯ ͔͙ͨͦͦͤ͟͡Ό ͔͎ͦ͟͡͡ ͍͔͙͔ͤ͊ͨͪ͊ͤ͡ ͒͊͡Έ͔͚ͤ΄͔͎ͦ 

͍͔ͫͦͪ΄͔͍͍͙ͤͫͭͦ͊ͤΎ ͔͍ͣͭͦ͒ͦ ͋ͦͪΈ͋· ͫ ͔͙͔͋ͫͨͦ͒ͣ͡Σ ͍ ͙ͨͪͤͼ͙͔ͨΣ ͋·ͦ͡ ͍͙ͨͪ͊͡Έͤ·ͣΦ ˻ ͔ͤͦͭͦͪͦͣ͟ 

͍͙͙͙ͪ͊ͭ͘ Ή͚ͭͦ ͦͤ͟ͼ͔ͨͼ͙͙ ͍ ͔͔͋ͦ͡ ͔ͨͦ͒ͤͣ͘ ͔ͭͪͯ͒ ͨͪͦͺ͔ͫͫͦͪ͊ ˸·΄͙ͤ͊͟ ˹Φ̅Φ ͔͒ͫ͘ΈΣ ͔ͤͫͦ͟͡Έͦ͟ ͙͔ͤ͗Φ 

˨͔͔͊͡Σ ͔͋ͯ͒ͭ ͍͙ͨͪ͊͡Έͤ·ͣ ͯͨͦͣΎͤͯͭΈ ͦ ͋ͦͪΈ͔͋ ͫ ͊ͪ͊ͤ͘͘·͙ͣ ͔͋ͦͤ͘͡Ύ͙ͣ ͙͍͗ͦͭͤ·ͻΣ ͙͔͍ͣ΄͙ͻ 

͔ͣͫͭͦ ͙ͨͪ ͍͙͍͍͔ͦͫͨͪͦͦ͒ͫͭ͘ ͍ ͍͔͒ͦͦͤͤ·͚ ͔͙ͨͪͦ͒Φ  

мсΦмлΦмфоу ͋·͊͡ ͍͍͔͔͒ͤ͊ ͍ ͒ ͔͚͍͙͔ͫͭ ͍͔͔ͪͣͤͤ͊Ύ ͙ͤͫͭͪͯ͟ͼ͙Ύ ˥͍͎͊ͤͦͦ͡ ͍͔͔͙͎ͭͪͤ͊ͪͤͦͦ ͍͔͙ͯͨͪ͊ͤ͡Ύ 

˹͊ͪͦͣ͊ͭ͊͟ ͔͔͔͙ͣ͒͘͡͡Ύ ˿˿˿˾ ζ˻ ͋ͦͪΈ͔͋ ͫ ͊ͪ͊ͤ͘͘·ͣ ͊ͭ͊ͪͦͣ͟ ͍͎͙͊͊͡͡΅͊ ͎ͪͯͨͤͦͦ͟ ͎͎ͪͦ͊ͭͦͦ ͫͦͭ͊͟ ς 

͙ͤͺ͔͟ͼ͙ͦͤͤ·ͣ ͍͎͙͙͊ͤͭͦͣηΦ ˤ ͙ͤͫͭͪͯ͟ͼ͙͙ ͔ͤ ͋·͡ ͯ͊͊ͤ͘͟ ͍͙͔ͦ͋ͯ͒ͭ͘͡Έ ͔͍͙͊͋ͦ͊ͤ͘͡ΎΦ ˣ·ͦ͡ ͦ 

͙͙ͤ͟͡;͔͙ͫ͟ͻ ͙ͨͪͤ͊͊͘͟ͻΣ ͔͡;͔͙͙ͤΣ ͙ͨͪ ͦͭͦͪͦͣ͟ ͔͙͍ͨͪ͒ͯͫͣ͊ͭͪ͊ͦͫ͡Έ ͦ͋Ύ͔͊ͭ͘͡Έ͔ͤͦ ;͔͔͍͙͔ͪ͒ͦ͊ͤ 

͙͔ͨͪͣͤΎ͔ͣ·ͻ ͔͙͔͍ͣ͒͊ͣͤͭͦ͟Σ ͔ͣͪ͊ͻ ͨͦ ͔͔͙ͤͪ͊ͫͨͪͦͫͭͪ͊ͤͤΌΦ ˤ ͊͟;͔͍͔ͫͭ ͨͪͦͺ͙͙͙͊ͭ͟͟͡ ͔͔ͨͪ͒ͯͫͣͦͭͪͤͦ 

͋·ͦ͡ ͭ΅͔͊ͭ͡Έ͔ͤͦ ͙͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͍͔ͫͻ ͍͍ͤͦΈ ͙͍͔͔ͨͪ͒ͤͤ·ͻ ͍ ͻͦ͘Ύ͚͍ͫͭͦ ͙͍͗ͦͭͤ·ͻ ͙ͨͪ ͙ͤ͊͡;͙͙ ͚ͦͫͭͪͦ 

ͺͦ ͪͣ· ͔͍͙͊͋ͦ͊ͤ͘͡Ύ ͙ ͎͙ͨ͊ͭͦͦ͡;͔͙ͫ͟ͻ ͍·͔͔͙͚͒ͤ͡Σ ͔͙͙ͨͪͦ͒;͔͙͚ͫ͟ ͙͙ͤ͟͡;͔͙͚ͫ͟ ͦͫͣͦͭͪ ͋·͍ͦ͟ ͙ ͍ͦͪͦ͟Σ 

͊ ͔ͭ͊͗͟ ͔͙͒ͤ͘ͺ͔͟ͼ͙Ύ ͚ͫͭͦ͡Σ ͔ͣͫͭ ͫͭͦΎ͙ͤ͟ ͙ ͫͭͦ;ͤ·ͻ ͔͍͗ͦ͋ͦ͡ ώтΣ ͫΦ псл-462ϐΦ ˽ͦ ͔͙ͣͤͤΌ ˤ͙΄͔͍͎ͤͫͦͦ͟ 

͙ ˣ͔ͫͻ͔͍͋ͤͦ͊͡ όмфоу ͎ΦύΣ ͤ͊ ͔͙͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤ ͔͙͋ͦͤ͘͡ ͦ͊͘͟·͍͊ͦ͡ ͍͙͡Ύ͙͔ͤ ͙͙͔͊ͤͭͫ͊ͤͭ͊ͪͤͦ ͔͙͔ͫͦ͒ͪ͗͊ͤ 

ͫͦͭ͊͟ ͙ ͍͙͔ͦͭͫͯͭͫͭ ͙͙͍͙ͤ͒͒ͯ͊͡Έ͎ͤͦͦ ͯͻͦ͒͊ ͊͘ ͙͍͗ͦͭͤ·͙ͣ ώмрΣ ͫΦ нмр]. 

˨͍͊ ͙͔͍͔ͫͫ͒ͦ͊ͭ͡͡Ύ ͍ мфнф ͎Φ ͍·͔͙͙͒͡͡ ͙ͨͪ ͙ͤͺ͔͟ͼ͙ͦͤͤͦͣ ͍͎͙͙͔͊ͤͭ ͍ͦͪͦ͟ ͙͒ͨͦͦ͟͟͟͡ ώмрΣ ͫΦ нмп]. 

˽ͦ ͒͊ͤͤ·ͣ ʕ ·΄͔͔͎ͫͫͦͦ͟͡ ˿Φ˹ΦΣ ͍ ͍ͦͫͤͦͤͦͣ ͍·͔͒͡Ύͫ͡Ύ ͙ͨͪ ͙ͤͺ͔͟ͼ͙ͦͤͤͦͣ ͍͎͙͙͔͊ͤͭ ͔ͫͭͪͨͭͦͦ͟͟͟Σ ͤͦ ͔ͤ 

͍͔ͫ ͙͔͍͔͙ͫͫ͒ͦ͊ͭ͡͡ ͙͍͙ͨͪͤ͊͊͘͡ ͔͎ͦ ͙ͨͪ;͙͚ͤͦ ͔͍͙͊͋ͦ͊ͤ͘͡Ύ ς ͍·͔͒͡Ύ͙͡ ͙ ͨ͊ͦ͡;͍͙ͦ͒ͤ͟·͔ 

͙͎͙ͣͪͦͦͪ͊ͤͣ͘͟·Φ ˿ͯ΅͔͍͍ͫͭͦ͊ͦ͡ ͔͙͔ͣͤͤΣ ;ͭͦ Ήͭͦ ͔ͫͣ΄͊ͤͤ͊Ύ ͙ͤͺ͔͟ͼ͙ΎΦ ˤͦͨͪͦͫ ͦ͋ Ή͙͎͙͙ͭͦͦ͡ 

͙ͤͺ͔͟ͼ͙͎ͦͤͤͦͦ ͍͎͙͙͊ͤͭ͊ ͙  ͍ мфрл-͔ ͎ͦ͒· ͫ;͙ͭ͊ͫ͡Ύ ͤͯ͗͒͊Ό΅͙ͣͫΎ ͍ ͒͊͡Έ͔͚ͤ΄͔ͣ ͙ͯ͘;͔͙͙ͤ ώрнΣ ͫΦ ппо]. 

ˤ ͒͊͡Έ͔͚ͤ΄͔ͣ ͋·͙͡ ͍·͔͔͒ͤ͡· ͙ͨͪ ͍͎͙͙͊ͤͭ͊ͻ ͙ ͍͙ͪͯͫ·Φ  

ˤ·΄͔ ͙ͯͨͦͣͤ͊ͦͫ͡Έ ͦ ͔͔͔ͭͯ͋ͪͯ͘͟͡ ͍ͨͦͦ͡·ͻ ͎͍ͦͪ͊ͤͦ ͍ ͔ͭͪͯ͒ ͨͪͦͺΦ ˴͎͔ͦͤ ˤΦˤΦ ˤ мфол-ͻ ͎͎Φ ͯ;͔ͤ·͔ 

ˤ͔ͫͫͦΌ͎ͤͦͦ͘ ͙͙ͤͫͭͭͯͭ͊ Ή͔͙͔ͫͨͪͣͤͭ͊͟͡Έ͚ͤͦ ͍͔͔͙͙͙ͭͪͤ͊ͪ όˤˮ̏ˤύ ͙ͪ͊ͪ͊͋ͦͭ͊͘͡ ͤ͊ͯ;ͤͦ ͍ͦ͋ͦͫͤͦ͊ͤͤͯΌ 

Ήͺͺ͔͙͍ͭͤͯ͟Ό ͫͻ͔ͣͯ ͍͔͙ͦ͒ͦͪͦͤ͘͡Ύ ͙͍͍͗ͦͭͤͦͦ͒;͔͙ͫ͟ͻ ͻͦ͘Ύ͚͍ͫͭ ͦͭ ͔͔ͭͯ͋ͪͯ͊͘͟͡Σ ͊͘͟͡Ό;͊͊ͫ͡Έ ͦͤ͊ ͍ 

͍·͍͔͋ͪ͊ͦ͟͟ ͙͍͗ͦͭͤ·ͻΣ ͙͔ͨͦͦ͗ͭ͡͡Έͤͦ ͔͎͙ͪ͊ͪͯΌ΅͙ͻ ͤ͊ ͍͙ͤͯͭͪͦ͗ͤͯ͟Ό ͔͙͙ͭͯ͋ͪͯͤ͊͘͟͡ͼ͙Ό ώолΣ ͫΦ нфо]. 

˽ͦ ͍͔͔͙ͯͭͪ͗͒ͤΌ ˤ·΄͔͔͎ͫͫͦͦ͟͡ ˿Φ˹ΦΣ ͔͎͙͊ͪ͡͡;͔͙͚ͫ͟ ͔ͣͭͦ͒ ͙͎͙͙͒͊ͤͦͫͭ͟ ͔͔ͭͯ͋ͪͯ͊͘͟͡ ͔͍ͨͦͫͪ͒ͫͭͦͣ 

͔͙ͭͯ͋ͪͯͤ͊͟͡ ͙ͫͯ͗ͭ͡ ͔͍ͨͪͦͫͻͦ͒ͤ·ͣ ͔ͣͭͦ͒ͦͣ ͒͡Ύ ͍͎ͣ͊ͫͫͦͦͦ ͔͙ͦ͋ͤ͊ͪͯ͗ͤΎ ͔͊ͪ͊͗ͤͤ͘·ͻ ͙͍͗ͦͭͤ·ͻΦ ˹ͦΣ 

͔ͤ ͨͦ͊͘͟·͍͔͊ͭ ͔͔͙ͫͭͨͤ ͙ ͻ͔͊ͪ͊ͭͪ͊͟ ͎͙ͨ͊ͭͦͦ͡;͔͎ͫͦͦ͟ ͨͪͦͼ͔ͫͫ͊Σ ͍͙͒͊ͤͦͫͭ ͙ ͙ͦͨ͊ͫͤͦͫͭ ͔͙͋ͦͤ͘͡ ώрнΣ ͫΦ 

96]. 

˹ͦ ͙͔ͨͦͦ͗ͭ͡͡Έͤ·͔ ͔ͪͯ͘͡Έͭ͊ͭ· ͙͔͙ͣ͡ ͔ͣͫͭͦΦ ˿͙͔ͦ͒͊ͤ͘ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ ͣͦ΅ͤ·ͻ ͍ͫͦͻ͍ͦͦ͘ ͙ 

͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ ͦ͟͡ͻ͍ͦͦ͘Σ ͙͙ͨͪ͒͊͡ ͔͙ͣͪͦͨͪΎ͙ͭΎͣ ͨͦ ͋ͦͪΈ͔͋ ͫ ͊ͪ͊ͤ͘͘·͙ͣ ͔͋ͦͤ͘͡Ύ͙ͣ ͙͍͗ͦͭͤ·ͻ ͔͔͋ͦ͡ 

Ήͺͺ͔͙͍ͭͤ͟·͚ ͙ ͔͙͍ͦͨͪ͊ͭͤ·͚ ͻ͔͊ͪ͊ͭͪ͟Φ ˤ ;͙͊ͫͭͤͦͫͭΣ ͟ мфпл ͎Φ ͙ͦ͟͡;͔͍ͫͭͦ ͎ͪͯͨͤͦͦ͟ ͎͎ͪͦ͊ͭͦͦ ͫͦͭ͊͟Σ 

͔͎ͨͦͪ͊͗ͤͤͦͦ ͔͔ͭͯ͋ͪͯͦͣ͘͟͡Σ ͍ ͍ͫͦͻͦͤͦͣ͘ ͔͔ͫͭͦͪ͟ ͍ͫͦͫͭ͊͡Ύͦ͡ нΣп҈Σ ͊ ͍ ͦ͟͡ͻͦͤͦͣ͘ ς 1,1 %. [мфΣ ͫΦ уф]. 
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˹͊ ͔͙͙͙ͭͪͪͭͦͪ ˿˿˿˾ ͋ͪͯͼ͔͔͘͡͡ ͔͙ͫͪ͒ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ ͙͍͗ͦͭͤ·ͻ ͨͦͯ͡;͙͡ ΄͙͔ͪͦͦ͟ 

͔͙͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤ ͍ мфнр-мфол ͎͎Φ ˽͙ͪ;͙͙ͤ͊ͣ ͔͎ͦ ͔͙ͪ͊ͫͨͪͦͫͭͪ͊ͤͤΎ ͋·͙͡ ͍͊ͦ͘͘ ͔͔ͨͣͤͤ͡·ͻ ͙͍͗ͦͭͤ·ͻ ͙͘ 

͙ͤͦͫͭͪ͊ͤͤ·ͻ ͎͍ͦͫͯ͒͊ͪͫͭ ͙ ͙ͨͪͦͫͻͦ͒Ύ΅͙ͻ ͍ ͍ͫΎ͙͘ ͫ ͔͙͍͙ͦͭ͊͘͟͟͡͡ͼ͙͔͚ ͪͯͨͤ͟·ͻ ͙͍͍͗ͦͭͤͦͦ͒;͔͙ͫ͟ͻ 

ͻͦ͘Ύ͚͍ͫͭ ͫ ͔͔͚ͨͪ͋ͪͦͫͦ͟ ͫͦͭ͊͟Φ ˨ͦ͗ͤ͡·ͻ ͨͪͦͺ͙͙͊ͭ͟͡;͔͙ͫ͟ͻ ͔ͣͪ ͔ͤ ͍͙ͨͪͦͦ͒ͦͫ͡Έ ͍ ͍ͫΎ͙͘ ͫ ͔ͭͣΣ ;ͭͦ 

͔͋ͦͤ͘͡Έ ͋·͊͡ ͣ͊ͦ͡ ͙ͯ͘;͔ͤ͊Φ ˽͍͊ͤͦ͡·͔ ͔͙ͣͪͦͨͪΎ͙ͭΎ ͨͦ ͍·Ύ͍͔͙ͤ͡Ό ͙ ͙͍͙͒͊͟͡ͼ͙͙ ͋ͪͯͼ͔͔͊͘͡͡ ͙ 

͙͔͒ͦͨͦͤͭ͡͡Έ͔ͤͦ ͙ͯ͘;͔͙͔ͤ ͔͍͙͊͋ͦ͊ͤ͘͡ΎΣ ͋·͙͡ ͤ͊;͊ͭ· ͍ мфол-мфон ͎͎Φ ˤ мфоп ͎Φ ˹͊ͪͦͣ͊ͭͦͣ͟ ͔͔͔͙ͣ͒͘͡͡Ύ 

͋·͊͡ ͙͒͊ͤ͊͘ ͙ͤͫͭͪͯ͟ͼ͙Ύ ͨͦ ͔͎ͦ ͨͪͦͺ͙͙͔͊ͭ͟͟͡ ͙ ͙͍͙͒͊͟͡ͼ͙͙Σ ͍ мфоу ͎Φ ͍ ͍ͫΎ͙͘ ͫ ͙͔͒ͦͨͦͤͭ͡͡Έͤ·ͣ 

͙ͯ͘;͔͙͔ͤͣ ͙ ͔͙͔ͤ͊ͦͨͤͣ͟͡ ͙ͨͪ͊ͭ͟;͔͎ͫͦͦ͟ ͦͨ·ͭ͊Σ ͙ͤͫͭͪͯ͟ͼ͙Ύ ͋·͊͡ ͍͔ͦ͋ͤͦͤ͊͡Φ ˤ ͔ͪͯ͘͡Έ͔ͭ͊ͭ ͙ͨͪͤΎͭ·ͻ 

͔ͣͪΣ ͙ͦ͟͡;͔͍ͫͭͦ ͔͎ͤ͋͊ͦͨͦͯ͡͡;ͤ·ͻ ͨͦ ͋ͪͯͼ͔͔ͯ͘͡͡ ͫͭ͊͒ ͟  мфпм ͎Φ ͔ͪͦ͘͟ ͙ͫͦͪ͊ͭͦͫ͟͡Έ ώофΣ ͫΦ мпс]. 

˽ͦ ͔͙ͣͤͤΌ ˾ͯͣΎͤͼ͔͍͊ ˹ΦˤΦΣ ͦ͟ ͎͙ͣͤͦͣ ͙͔ͭͪ͊ͭͯͪͤ͡·ͣ ͒͊ͤͤ·ͣ ͦ ͋ͪͯͼ͔͔͔͘͡͡ ͒ͦ мфон ͎ΦΣ 

͔͍ͫ͒ͦ͊ͦ͡͡ ͙ͦͭͤͦͫͭΈͫΎ ͙͙ͪͭ͟;͔͙ͫ͟Φ ˤ ;͙͊ͫͭͤͦͫͭΣ ͊͟͟ ͫ;͙ͭ͊͡ ͍͊ͭͦͪ ˢ͔͔͚͋ͤ͡Σ ͎ͣͦͯͭ ͋·ͭΈ ͍͒͊ ͻ͔͊ͪ͊ͭͪ͊͟ 

͔͍͙͊͋ͦ͊ͤ͘͡Ύ ͋ͪͯͼ͔͔ͦͣ͘͡͡ ς ͙ͨͪ ͦ͒ͤͦͣ ͙ͤͺ͔͟ͼ͙Ύ ͔ͨͦͨ͊͒͊ͭ ͫͦͭͯ͟ ;͔͔ͪ͘ ͙ͨ΅͔͍͙͔͊ͪͭ͡Έͤ·͚ ͭͪ͊ͭ͟ ͙ 

͍͙͍͔ͦ͋ͯͫͦ͊ͭ͡͡ ͙͔ͨͦ͒ͤ͘ ͊͋ͦͪͭ·Σ ͙ͨͪ ͎͒ͪͯͦͣ ς ͙ͤͺ͙ͼ͙͍͙͔ͪͦ͊ͤ ͙ͨͪͦͫͻ͙ͦ͒ͭ ͙ͨͪ ͫͯ͡;͔͟ ͫ ͋·͙͊ͣ͟Σ 

ͫͭͪ͊͒͊Ό΅͙͙ͣ ͋ͪͯͼ͔͔ͤ͘͡͡·͙ͣ ͦͪͻ͙͙ͭ͊ͣΣ ͎ͭͦ͒͊ ͤ͊͋͡Ό͒͊ΌͭͫΎ ͙͔ͪ͊ͤͤ ͊͋ͦͪͭ·Φ ˤ ͒͊͡Έ͔͚ͤ΄͔ͣ Ήͭͦͭ 

͍͎͘͡Ύ͒ ͫͭ͊͡ ͙͔ͣͭΈ ͭͦ͡Έͦ͟ ͙͙ͫͭͦͪ;͔͔ͫͦ͟ ͤ͊͘;͔͙͔ͤ [прΣ ͫΦ мп].  

ˤ мфор ͎Φ ͋·͊͡ ͎͙͍ͦͪ͊ͤͦ͊ͤ͊͘ ͙͊͋ͦͪ͊ͭͦͪ͡Ύ ͨͦ ͙ͯ͘;͔͙ͤΌ ͋ͪͯͼ͔͔͊͘͡͡ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ 

͙͍͗ͦͭͤ·ͻ ͙ͨͪ ˤˮ̏ˤ ώолΣ ͫΦ нфо].  

˽ͪͦͺ͙͙͊ͭ͊͟͟͡ ͍͎ͨͦͦͦͦ͡ ͔͙ͪ͊ͫͨͪͦͫͭͪ͊ͤͤΎ ͋ͪͯͼ͔͔͊͘͡͡ ͊͘͟͡Ό;͊͊ͫ͡Έ ͍ ͍͔͍͔͔ͫͦͪͣͤͤͦͣ ͍·Ύ͍͔͙͙ͤ͡ 

͔͊ͪ͊͗ͤͤ͘·ͻ ͋ͪͯͼ͔͔ͦͣ͘͡͡ ͙͍͗ͦͭͤ·ͻΣ ͊͟͟ ͋·͍ͦ͟Σ ͭ͊͟ ͙ ͍ͦͪͦ͟Σ ͊ ͔ͭ͊͗͟ ͍ ͎ͫͭͪͦͦͣ ͫͦ͋͡Ό͔͙͙͒ͤ 

ͨͪͦͺ͙͙͊ͭ͟͡;͔͙ͫ͟ͻ ͔͙ͣͪͦͨͪΎ͙͚ͭ ͍ ͦͭͤͦ΄͔͙͙ͤ ͋ͪͯͼ͔͔͊͘͡͡ [прΣ ͫΦ мр].  

˽͔͍ͪͦͤ͊;͊͡Έͤͦ ͙͎͙͒͊ͤͦͫͭ͊͟ ͋ͪͯͼ͔͔͊͘͡͡ ͎ͪͯͨͤͦͦ͟ ͎͎ͪͦ͊ͭͦͦ ͫͦͭ͊͟ ͙͍͋͊ͪͦ͊͊ͫ͘͡Έ ͤ͊ 

͔͙͎͙͋͊ͭͪͦͦ͟͡;͔͙ͫͣ͟ ͙ ͔͎͙ͫͪͦͦ͡;͔ͫͦͣ͟ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡ΎͻΦ ˮ͘ ͔͎͙ͫͪͦͦ͡;͔͙ͫ͟ͻ ͔͍ͣͭͦ͒ͦ ͍ мфол-͔ ͎͎Φ 

͙͔ͨͪͣͤΎ͊ͫ͡Έ ˾ˢ ό͔ͪ͊͟ͼ͙Ύ ͎͎͊͡Ό͙ͭͤ͊ͼ͙͙ύΦ ˤ мфор-мфоф ͎͎Φ ͙ͫͭ͊͡ ͙͔ͨͪͣͤΎͭΈ ͔͎͙͊ͪ͡͡;͔͙͚ͫ͟ ͔ͣͭͦ͒ 

͙͎͙͙͒͊ͤͦͫͭ͟ [52Σ ͫΦ мнс]. ́͊͟Σ ͍ мфоу-мфпл ͎͎Φ ͒͡Ύ ͍͚ͣ͊ͫͫͦͦ ͙͎͙͙͒͊ͤͦͫͭ͟ ͋ͪͯͼ͔͔͊͘͡͡ ͍ ͔͔ͦͣͨͫ͟͟͡ ͫ ˾ˢ 

͋·͡ ͙ͫͨͦ͡Έ͍ͦ͊ͤ͘ ͙͊͋ͦͪͭͤΣ Ήͭ͊ ͙͙͍ͦͣ͋ͤͪͦ͊ͤͤ͊͟Ύ ͙͎͙͒͊ͤͦͫͭ͊͟ ͍͍ͫͨͦͫͦ͋ͫͭͦ͊͊͡ ͫ͊ͤ͊ͼ͙͙ ͋ͦ͡Έ΄͎ͦͦ 

͙ͦ͟͡;͔͍ͫͭ͊ ͋ͪͯͼ͔͔ͤ͘͡͡·ͻ ͻͦ͘Ύ͚͍ͫͭΦ ˹ͦ ͨͦͭͦͣ ͔͎ͦ ͔ͤ ͙ͫͭ͊͡ ͙͔ͨͪͣͤΎͭΈ ͨͦͭͦͣͯΣ ;ͭͦ ͯ ͦ͋ͪ͊͋͊ͭ·͍͔͊ͣ·ͻ 

͙͍͗ͦͭͤ·ͻ ͦͤ ͙͙͍ͫͭͣͯͪͦ͊͡͡ ͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘ ͎͎͊͡Ό͙͙͍ͭͤͤͦ ͙ ͍·͘·͍͊͡ ͔͙͔ͨͦ͒ͦͪͤ͘ ͤ͊ ͋ͪͯͼ͔͔͘͡͡ ͯ 

͍͒ͦͪͦ͘·ͻ ͙͍͗ͦͭͤ·ͻ ͙ͨͪ ͔ͨͦͫ͒ͯ͡Ό΅͙ͻ ͔͎͙ͫͪͦͦ͡;͔͙ͫ͟ͻ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύͻ [рнΣ ͫΦ мну]. ˽͙ͪ ͙͎͙͔͒͊ͤͦͫͭ͟ 

͋ͪͯͼ͔͔͊͘͡͡ ͍͔ͦͼ ͙ͫͨͦ͡Έ͍͙ͦ͊ͫ͘͡Έ ͔ͭ͊͗͟ ͎͙͔͒ͪͯ ͔͎͔͊ͪͤ͡͡· ώрнΣ ͫΦ мо7ϐΦ ˤ ͒͊͡Έ͔͚ͤ΄͔ͣ ͔͎͙͊ͪ͡͡;͔͙͔ͫ͟ 

͔ͣͭͦ͒· ͙͎͙͙͒͊ͤͦͫͭ͟ ͙͔ͨͪͣͤΎ͙ͫ͡Έ ͭͦ͡Έͦ͟ ͙ͨͪ ͙͎͙͔͒͊ͤͦͫͭ͟ ͋ͪͯͼ͔͔͊͘͡͡ ͯ ͔͎ͣͦͦ͟͡ ͎͎ͪͦ͊ͭͦͦ ͫͦͭ͊͟Φ 

͙́ͪͻͦͣͦͤͦ͘Σ ͍͔͔͊ͤͤ͘͘·͚  ͍ ͔͔͙͔ͫͪ͒ͤ мфол-ͻ ͎͍ͦ͒ͦ  ͍ ˿˿˿˾ ͫ ͙ͣͨͦͪͭͤ·͙ͣ ͫ͊ͣͼ͙͊ͣ-

͙͍͙͔ͨͪͦͦ͒ͭ͘͡Ύ͙ͣΣ ͔͊ͭͣ͘ ͪ͊ͫͨͪͦͫͭͪ͊ͤΎͫ͡Ύ ͨͦ ͦ͟͡ͻͦ͊ͣ͘ ͙ ͍ͫͦͻͦ͊ͣ͘ ͫ ͋·͙͊ͣ͟Σ ͪ͊ͫͫ·͔͊ͣ͡·͙ͣ ͒͡Ύ 

ͯͯ͡;΄͔͙ͤΎ ͎͍ͨͦͦͦ͡ΈΎΦ ˤ ;͙͊ͫͭͤͦͫͭΣ ͋·͟ ͙͔ͫͣͣͤͭ͊͡Έ͚ͫͦ͟ ͨͦͪͦ͒·Σ ͙͔ͣΌ΅͙͚ ͻͦͪͦ΄ͯΌ ͍ͪͦ͒ͦͫͦͤͯ͡ΌΣ 

͋·͡ ͔͔ͨͪ͒͊ͤ ͦ͟͡ͻͦͯ͘ ζˮͫͪ͊͟η ˿͔͚ͣͦͤͫͦ͟͡ ͙ͦ͋͊ͫͭ͡Φ ˹͊ ͔ͫ͒ͯ͡Ό΅͙͚ ͎ͦ͒ ͍ ͦ͟͡ͻ͔ͦ͘ ͋·ͦ͡ 

͔͎͙͙͍͊ͪͫͭͪͪͦ͊ͤͦ͘ уф҈ Ύ͍͙ͦͦͫͭ͡Φ ˽ͦͭͦͣ ͋·͟ ͋·͡ ͔͔ͨͪ͒͊ͤ ͍ ͔͙ͨͣͪ͊ͫͫ͊͒ͤ͟͡ ˮ͔͍͎͗ͫͦͦ͟ ͚ͪ͊ͦͤ͊ ό͍ 

͍͔͒ͦͦͤͤ·͚ ͔͙ͨͪͦ͒ ͍ ˸͍͚ͦͫͦͫͦ͟͟ ͙ͦ͋͊ͫͭ͡ύΣ ͍ ͦͭͦͪͦͣ͟ ˾ͯͣΎͤͼ͔͍·ͣ ˹ΦˤΦ ͋·͡ ͍͔ͯͫͭ͊ͤͦͤ͡ ͙ͭͪͻͦͣͦͤͦ͘Σ 

͍͔͔͊ͤͤ͘͘·͚ ͫ Ή͙ͭͣ ͋·ͦͣ͟ ώпрΣ ͫΦ пр-46]Φ ̂;͔ͤ·ͣ ͍ мфос ͎Φ ͋·͡ ͔͔ͨͪ͒ͦ͗ͤ͡ ͔ͣͭͦ͒ ͫͣ·͍͍ͦ ͔͍ͨͦͫͪ͒ͫͭͦͣ 

͎͎ͯ͋ͦͦͦ͟͡ ͙ͤΆ͔ͼ͙͍͙ͪͦ͊ͤΎ ͍ ͔ͨͪͨͯͼ͙͚ ͋·͊͟ ͺ͙͍ͪ͊ͫͭͦͪ͊͘ ͫ ͔ͨͦͫ͒ͯ͡Ό΅͙ͣ ͔ͣ͊ͫͫ͊͗ͣ ͔ͨͪͨͯͼ͙Ύ ͙ ͫ͋ͦͪ͊ 

ͫͣ·͍͊ ͍ ;͊΄ͯ͟ ˽͔͙ͭͪΦ ˽ͦ ͍͙ͦͣͦ͗ͤͦͫͭ͘Σ ͫͣ·͍ ͼ͔͙ͤͭͪͺ͎͙͍ͯͪͦ͊ͫ͡ΎΦ ˻͙͔͙͍ͪͤͭͪͦͦ;ͤ·͚ ͨͪͦͫͣͦͭͪ 

͍͙ͨͪͦͦ͒ͫ͡Ύ ͙ͨͪ ͍͔͙ͯ͡;͔͙͙ͤ ͍ нлл ͪ͊͘Φ ˻͔͋ͤ͊ͪͯ͗ͤͤ·͔ ͔͚ͨͪͦͫͭ΄͙͔ ͙͍͙ͨͪͦͫͣ͊ͭͪ͊ͫ͡Έ ͙ͨͪ ͋ͦ͡Έ΄͔ͣ 

͍͔͙ͯ͡;͔͙͙ͤ [прΣ ͫΦ мтт-178].  

31.12.1939 ˥͍͊ͤ͡·ͣ ͍͔͔͙ͭͪͤ͊ͪͤ·ͣ ͍͔͙͔ͯͨͪ͊ͤͣ͡ ˹͊ͪͦͣ͊ͭ͊͟ ͔͔͔͙ͣ͒͘͡͡Ύ ˿˿˿˾ ͋·ͦ͡ ͙͒͊ͤͦ͘ 

͍͔͔͔ͪͣͤͤͦ ͍͔͙͔ͤ͊ͫͭ͊ͤ͡ ζ˻ ͋ͦͪΈ͔͋ ͫ ͙ͭͪͻͦͣͦͤͦͦͣ͘ ͎ͪͯͨͤͦͦ͟ ͎͎ͪͦ͊ͭͦͦ ͫͦͭ͊͟η ˿͎ͦ͊ͫͤͦ͡ Ήͭͦͣͯ 

͔͒ͦͯͣͤͭͯ͟Σ ͙͎͒͊ͤͦ͘ ͤ͊ ͙ͭͪͻͦͣͦͤͦ͘ ͔͒ͦ͗ͤ͡ ͋·͡ ͍͙ͫͭ͊ͭΈͫΎ ͤ͊ ͍͙͙ͦͫͤͦ͊ͤ Ή͙͎͙ͨͦͦͭͦͦ͘͡;͔͙ͫ͟ͻ 

ͤ͊͋͡Ό͔͙͚͒ͤΣ ͙͙͙ͤ͟͟͡ ό͙͔ͪ͊ͤͤ ͊͋ͦͪͭ·Σ ͎͚ͤͦͤͦ-͙͙ͫͫͭ͘͡·͔ ͙͔ͫͭ;͔͙ͤΎΣ Ύ͍ͦͦͫͭ͡Έύ ͙ ͙͙ͣͪͦͫͦͨ͟͟;͔͎ͫͦͦ͟ 



˹ˢ̂̉˹̍˯ ˬ ̂˾˹ˢ˶ ζCOGNITIO RERUMη                    ISSN (p) 2412-9489 / ISSN (e) 2542-1026                    Ѕ5 / 2023 

 

 

185 

͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͤ͊ ͙ͭͪͻͦͣͦͤ͊͒· ώуΣ ͫΦ птл-471]. ˶ ͔;͔͙͔ͤ ͒ͦ͗ͤͦ͡ ͋·ͦ͡ ͋·ͭΈ ͍͔ͤ͊ͨͪ͊ͤͦ͡ ͤ͊ ͙͍͙͒͊͟͡ͼ͙Ό 

͍͙͔ͦ͋ͯ͒ͭ͘͡Ύ ͙ͭͪͻͦͣͦͤͦ͊͘ ͙ ͍͔͔ͦ͒ͤͦͪͣͤͤͦ ͤ͊ ͔͙͔ͯͫͭͪ͊ͤͤ ͔͔͋ͦͤͤͤ͘͡·ͻ Ύ͍͔͙͚ͤ͡ ͍ ͍ͨͦͦͦͣ͡ ͔͊ͨͨ͊ͪ͊ͭ 

͙͍͗ͦͭͤ·ͻΦ ˿͚ͭͦ͊͡ ͋ͦ͡Έͤ·ͻ ͙͍͗ͦͭͤ·ͻ ͙ ͔ͦͫͦ͋ͤͤͦ ͫͭͦ;ͤ·͔ ͔͗ͦ͋͊͡ ͔ͨͦͫ͡ ͙ͻ ͔ͣͻ͙͊ͤ;͔͚ͫͦ͟ ͦ;͙͙ͫͭ͟Σ 

͒ͦ͗ͤ͡· ͋·͙͡ ͔͙͒ͤ͘ͺ͙ͼ͙͍ͪͦ͊ͭΈͫΎ о-р҈ ͍ͪ͊ͫͭͦͪͦͣ ͔͙ͪͦͤ͊͟͡Σ ͙͙͡ ͙ͦ͊͘͡͡Σ ͊ ͔ͭ͊͗͟ ͎ͦͪΎ;͙ͣ н҈ ͍ͫͦ͒ͦ·ͣ 

͍ͪ͊ͫͭͦͪͦͣΦ ˶͔;͔͙͔ͤ ͒ͦ͗ͤͦ͡ ͋·ͦ͡ ͙͍͙ͨͪͦͦ͒ͭ͘ΈͫΎ ͍ ͔ͫͨͼ͙͊͡Έͤͦ ͍͔͔ͦͭ͒ͤͤͦͣ ͔ͨͦͣ΅͔͙͙ͤ ͫ 

ͫͦ͋͡Ό͔͙͔͒ͤͣ ͍͔ͫͻ ͍͙ͨͪ͊͡ ͔͙͙͊ͫͨͭ͟Φ ˸͔ͫͭͦ ͔͡;͔͙ͤΎ ͒ͦ͗ͤͦ͡ ͋·ͦ͡ ͔͙͒ͤ͘ͺ͙ͼ͙͍ͪͦ͊ͭΈͫΎΦ ˣ·͙͡ ͍ Ήͭͦͣ 

͍͔͙͙ͤ͊ͫͭ͊ͤ͡ ͔ͭ͊͗͟ ͨͦ͒ͪͦ͋ͤͦ ͙͔ͦ͗ͤ͘͡· ͎͙ͦͪ͊ͤ;͙͔ͭ͡Έͤ·͔ ͙ ͦ͋΅͔ͻͦ͘Ύ͚͍͔ͫͭͤͤ·͔ ͔͙ͣͪͦͨͪΎ͙ͭΎΣ 

͍͔ͤ͊ͨͪ͊ͤͤ͡·͔ ͤ͊ ͔ͤ͒ͦͨͯ΅͔͙͔ͤ ͒͊͡Έ͔͚ͤ΄͔͎ͦ ͔͙ͪ͊ͫͨͪͦͫͭͪ͊ͤͤΎ ͙͍͙͙ͤ͊͘ ώуΣ ͫΦ птн-475]. 

˴ ͦͤ͟ͼͯ мфол-ͻ ͎͍ͦ͒ͦ ͔ͤͫͦ͟͡Έͦ͟ ͯͯ͡;΄͙ͦͫ͡Έ ͔͙͔ͨͦͦ͗ͤ͡ ͔͒͡ ͍ ͙͍͍͍͔͗ͦͭͤͦͦ͒ͫͭ ͍ ͦͭͤͦ΄͔͙͙ͤ 

͋ͦͪΈ͋· ͫ Ή͙͙ͨͦͦͭ͘Ύ͙ͣ ͦͫͦ͋ͦ ͦͨ͊ͫͤ·ͻ ͔͔͚͋ͦͤ͘͡Φ ˤ͔ͫͫͦΌ͚ͤͦ͘ ͔͙͔͚͊͊͒ͣ͟ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ ͤ͊ͯ͟ 

͙ͣΦ ˤΦˮΦ ˶͔͙ͤͤ͊ όˤˢ˿̆˹ˮ˶ύ ͤ͊ ͔͔ͨͤͯͣ͡ ͔ͫ͟ͼ͙͙ ͍͔͔͙ͭͪͤ͊ͪͤ·ͻ ͤ͊ͯ͟ ͍ ͙Ό͔ͤ мфоф ͎Φ ͋·ͦ͡ ͙ͨͪͤΎͭͦ 

͔ͪ΄͔͙͔ͤ ͨͦͪͯ;͙ͭΈ ͔͔͙ͦͭ͒ͤ͡Ό ͍͔͔͙ͭͪͤ͊ͪͤ·ͻ ͤ͊ͯ͟Υ ͎͙͍ͦͪ͊ͤͦ͊ͭ͘Έ ͍ мфпл-мфпм ͎͎Φ ͙͔͒ͭ͡͡ΈͤͯΌ 

͔ͦͣͨͫͤͯ͟͟͡Ό Ή͔͙ͫͨ͒͟ͼ͙Ό ͨͦ ͙ͯ͘;͔͙ͤΌ ͙ͤͺ͔͟ͼ͙ͦͤͤ·ͻ ͙ ͙͍͙ͤ͊ͦͤͤ͘·ͻ ͔͔͚͋ͦͤ͘͡ ͔͍͔ͫͪͤ·ͻ ͔͔͚ͦͤ͡Σ ͊ 

͔ͭ͊͗͟ ͍͙͚ͯͫͦ͡Σ ͍ͫͨͦͫͦ͋ͫͭͯΌ΅͙ͻ ͍͙͍͔͙ͦͤͤͦͤ͘͟Ό ͙ ͍͙͙ͪ͊ͭ͘Ό Ή͙ͭͻ ͔͔͚͋ͦͤ͘͡Φ ˽͔͎ͪ͒͊͊ͦͫ͡͡Έ ͔ͭ͊͗͟ 

͙ͦ͋ͪ͊ͭͭΈ ͍͙͙͔ͤͣ͊ͤ ˥͍͎͊ͤͦͦ͡ ͍͔͔͙͎ͭͪͤ͊ͪͤͦͦ ͍͔͙ͯͨͪ͊ͤ͡Ύ ˹͔͊ͪͦͣͣ͊͘͟ ˿˿˿˾ ͤ͊ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭΈ ͫ ͔͎ͦ 

ͫͭ ͦͪͦͤ· ͔͔͋ͦ͡ ͔ͫͪΈ͔͎ͤͦͦ͘ ͦͭͤͦ΄͔͙ͤΎ ͟ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͙ ͍͔ͨͦͫͭ͊ͤͦ͟ ͙͙ͤ͟͡;͔͚ͫͦ͟ ͤ͊ͯ;ͤͦ-

͙͔͍͔ͫͫ͒ͦ͊ͭ͡͡Έ͚ͫͦ͟ ͪ͊͋ͦͭ·Φ ˹͊ͯ;ͤ·͔ ͙͔͙͒ͦͫͭ͗ͤΎ ͙ͨͪͤ͊ͤͦ͘ ͋·ͦ͡ ͔ͤͦ͋ͻ͙ͦ͒ͣ·ͣ ͍͔͍͔͔ͫͦͪͣͤͤͦ 

͍͙͒ͦͦ͒ͭΈ ͒ͦ ͊ͨͪͦ͋͊ͼ͙͙ ͙ ͍͔͔͙ͤ͒ͪͤΎ ͍ ͙ͨͪ͊ͭͯ͟͟ ώпмΣ ͫΦ ом]. 

ˤ ;͙͊ͫͭ ͊ͯ͟΄͔͍ͪͫͭ͊ ͙ ͎͙͔͎͙͙ͤͦͦ͟͡ ͔͎ͨͪ͒ͨͦ͊͊ͦͫ͡͡Έ ͍͔͙ͨͪͦͫͭ ͪ͊͋ͦͭ· ͨͦ ͍͔͔ͫͫͭͦͪͦͤͤͣͯ ͙ͯ͘;͔͙ͤΌ 

͙ͨͪ;͙ͤ ͔͙͙͔ͫͭͪͭͭ͊͡ ό͍͙͔ͤ͊͊ͤ͘ ͔͙͋ͫͨͦ͒͡Ύ ͍ ͤ͊ͯ;ͤ·ͻ ͎ͪͯ͊͟ͻ ͎ͭͦͦ ͙͙ͫͭͦͪ;͔͎ͫͦͦ͟ ͔͙ͨͪͦ͒͊ύ ͙ ͔ͪ͊ͪ͊͋ͦͭ͘͟ 

Ήͺͺ͔͙͍ͭͤ͟·ͻ ͔ͣͪ ͔͎ͦ ͔͔͔͙ͨͪ͒ͯͨͪ͗͒ͤΎΦ ˤ ;͙͊ͫͭͤͦͫͭΣ ͋·ͦ͡ ͔ͤ͊ͣ;͔ͤͦ ͙͘·͙͔ͫ͊ͤ͟ Ήͺͺ͔͙͍ͭͤ͟·ͻ ͔͍ͣͭͦ͒ͦ 

͔͡;͔͙ͤΎ ͔͍ͨͦͫͪͦ͒ͦ͡·ͻ ͔͔͚͋ͦͤ͘͡ ͙ ͔͍͙͚͊͋ͦ͊ͤ͘͡ ͍·͔͙ͣͤΣ ͊ ͔ͭ͊͗͟ ͨͦ ͔ͪ͊ͪ͊͋ͦͭ͘͟ ͔ͣͭͦ͒͊ 

͙͍͔͎ͫͯͫͫͭͤͤͦͦ͟ ͔͔͔͙ͦͫͣͤͤΎ ͍͔ͪ͋͡Ό͙͒ͼ ώпмΣ ͫΦ нт].  

ˤ ͍͔͍͙͙ͫͦͦͭͭͫͭ ͫ ͍͔͙͔ͨͦͫͭ͊ͤͦͤͣ͡ ͙̏ͦͤͦͣ͟;͔͎ͫͦͦ͟ ͍͔ͫͦͭ͊ ͙ͨͪ ˿˹˴ ˿˿˿˾Σ ˹͔͊ͪͦͣͣͦͣ͘͟ ˿˿˿˾ ͦͭ 

нфΦлоΦмфпл ͋·͡ ͙͒͊ͤ͘ ͙ͨͪ͊͘͟ Ѕ мфм ζ˻͋ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͔͙͚͒ͤͦ ͔ͦͦͭ͘ͻ͙ͤ;͔ͫͦ͟-͍͔͔͙͚ͭͪͤ͊ͪͤͦ ͔͙ͫͭηΣ ͍ 

ͦͭͦͪͦͣ͟ ͔͙ͨͪ͒ͨͫ·͍͊ͦͫ͡Έ ͦ͋Ύ͊ͭ͘Έ ͍͔ͫͻ ͍͔͊͒ͯ͘Ό΅͙ͻ ͚ͪ͊ͦͤͤ·͙ͣ ͔͔ͣ͘͡Έͤ·͙ͣ ͔͙ͦͭ͒͊ͣ͡Σ ͍͔͙ͤͫͭ ͤ͊ 

͍͔͔͙͔ͯͭͪ͗͒ͤ ͚͙͍ͪ͊ͫͨͦͦͣͦ͟͡ ˿͍͔͍ͦͭͦ ͔͍͒ͨͯͭ͊ͭͦ ͭͪͯ͒Ύ΅͙ͻͫΎ ͔ͫͣͭ ͫͯͣͣ ͤ͊ ͔͙͔ͫͦ͒ͪ͗͊ͤ ͍͍ͤͦΈ 

͔ͦ͋ͪ͊ͯͣ͘·ͻ ͍͔ͦͦͭͯ͘;͍͊ͫͭͦ͟ ͙ ͍͔͍ͦͦͭͨͯͤͭͦ͘͟ ͤ͊ ͔͋͊͘ ͫͯ΅͔͍͍͍ͫͭͦ͊΄͙ͻ ͔ͦͦͭ͘ͻ͙ͤ;͔͙ͫ͟ͻ ͙ ͍͔͔͙ͭͪͤ͊ͪͤ·ͻ 

ͯ;͍͊ͫͭͦ͟ ͙ ͍ͨͯͤͭͦ͟ ͫ ͔͔͙͔͊ͪͨͤͣ͘͟͡ ͊͘ ͙͙ͤͣ ͦ͟͡ͻ͍ͦͦ͘ ͒͡Ύ ͔͔͍͔͎ͤͨͦͫͪ͒ͫͭͤͤͦͦ ͙͍͙ͦ͋ͫͯ͗͊ͤ͡ΎΦ 

˽͔͎ͪ͒ͨͦ͊͊ͦͫ͡͡ΈΣ ;ͭͦ Ήͭͦ ͔ͪ΄͙͔ͭ͡Έͤͦ ͯͯ͡;΄͙ͭ ͪ͊͋ͦͭͯ ͊͟͟ ͍͔͔ͭͨͪͫͦͤ͊͊͡Σ ͭ͊͟ ͙ ͔ͦͦͭ͘ͻ͙͍ͤͦ͟ ͍ ͙ͦ͋͊ͫͭ͡ 

ͨͪͦͺ͙͙͙͊ͭ͟͟͡ ͙ ͎͙͎͙͔ͦͦͤ͘·Σ ͙͔ͨͦ͒ͤͣͭ ͊͟;͔͍ͫͭͦ ͍͔͎ͫͦ ͍͔͔͙ͭͪͤ͊ͪͤͦ-͔ͦͦͭ͘ͻ͙ͤ;͔͎ͫͦͦ͟ ͙͍͙ͦ͋ͫͯ͗͊ͤ͡Ύ 

͙͍͍͍͗ͦͭͤͦͦ͒ͫͭ͊ ώуΣ ͫΦ нн-23]. ̏ͭͦ ͋·ͦ͡ ͼ͔͔ͫͦͦ͋ͪ͊ͤͦ͘͡ ͍ ͍ͫΎ͙͘ ͫ ͔ͭͣΣ ;ͭͦ ͍͔͔͙ͭͪͤ͊ͪͤ·͔ ͔͙ͣͪͦͨͪΎ͙ͭΎ 

͒ͦ͗ͤ͡· ͋·͙͡ ͦͫͯ΅͔͍ͫͭ͡ΎͭΈͫΎ ͍ ͔ͭͫͤͦͣ ͍͙͔͚͍͙͙͊ͣͦ͒ͫͭ͘ ͫ ͔ͦͦͭ͘ͻ͙ͤ;͔͙͙ͫͣ͟Σ ͍ͤͦ·͔ ͙ͤͫͭͪͯ͟ͼ͙͙ ͙ ͨͯͫͭΈ 

͍͔͔ͪͣͤͤ·͔Σ ͤͦ ͍͔͙ͤ͊ͫͭ͊ͤ͡ΎΣ ͔͙͒͊͡͡ ͍ͦͣͦ͗ͤ͘·ͣ ͍·͋ͪ͊ͭΈ ͍͙ͨͪ͊͡Έ͔ͤͦ ͍͔͙͔ͤ͊ͨͪ͊ͤ͡ Ή͎ͭͦͦ 

͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘ΎΦ 

˿͙͔͙͔ͤ͗ͤ ͍ͯͪͦͤΎ ͔ͣͻ͙͊ͤ͊͘ͼ͙͙ ό͊ Ήͭͦ ͋·ͦ͡ ͙ͦ͒ͤͣ ͙͘ ͫ͊ͣ·ͻ ͭΎ͔͗͡·ͻ ͔͍͙͚ͨͦͫ͒ͫͭ͡ ͍͚ͦͤ·ύΣ 

͊ͭͪͦͤͯͦ͘͡ ͎͍͊ͤ͡·ͣ ͦ͋ͪ͊ͦͣ͘ ͔͙͔͍͍ͪ͊ͫͭͤͦ͒ͫͭͦΦ ˤ ͙͍͍͍͔͗ͦͭͤͦͦ͒ͫͭΣ ͔ͪ΄͊Ό΅͔͔ ͔ͣͫͭͦ ͙͊ͤͣ͊͘͡ ͔͙͚͗ͤͫ͟ 

ͭͪͯ͒Σ ͪ͊͋ͦ;͊Ύ ͙ͫ͊͡ ͔͗ͤ΅͙ͤ ͨͦͫͭͪ͊͒͊͊͡ ͍ ͔ͣͤΈ΄͔͚ ͔͔͙ͫͭͨͤΦ ˮ ͔ͫͨͼ͙ͺ͙;͔͙ͫͣ͟ ͺ͊ͭͦͪͦͣ͟Σ 

͍͍͍ͫͨͦͫͦ͋ͫͭͦ͊΄͙ͣ ͍͙͙ͪ͊ͭ͘Ό ͙͍͍͍͗ͦͭͤͦͦ͒ͫͭ͊ ͍ ͭ·͍ͦ͡·ͻ ͚ͪ͊ͦͤ͊ͻΣ ͋·ͦ͡ ͔͎ͦ͋͡;͔͙͔ͤ ͣΎ͍ͫͦͨͦͫͭ͊ͦ͟ ͊͘ 

ͫ;͔ͭ Ή͍͙͍͎͊ͯͪͦ͊ͤͤͦͦ͟ ͫͦͭ͊͟ ώнΣ ͫΦ мут]. 

ˤ͚ͦͤ͊ ͔ͫͪΈ͔ͤͦ͘ ͙͊ͭͪͯ͒ͤ͊͘͡ ͍͙͙͔ͪ͊ͭ͘ ͙͍͍͍͗ͦͭͤͦͦ͒ͫͭ͊Φ ˻͔͔ͫͭͪ ͫͭ͊͡ ͦ΅ͯ΅͊ͭΈͫΎ ͔ͤ͒ͦͫͭ͊ͭͦ͟ 

͔ͨͦͣ΅͔͙͚ͤ ͒͡Ύ ͙͍͗ͦͭͤ·ͻΦ ̂ͻͯ͒΄͙ͦͫ͡Έ ͍͔͔͙͔ͭͪͤ͊ͪͤͦ ͙͍͙͔ͦ͋ͫͯ͗͊ͤ͡Φ ˾͙͙͊ͫͨͪͦͫͭͪ͊ͤͫ͡Έ Ή͙͙͙ͨͦͦͭ͘ ς 

͋ͪͯͼ͔͔͊͘͡͡Σ ;͔͙ͫͦͭ͟Σ ͦͫͨ·Σ Ύ΅ͯͪ͊ ͙ ͒ͪΦΣ ͔ͦͫͦ͋ͤͤͦ ͍ ͙ͨͪͺ͍ͪͦͤͭͦ·ͻ ͦ͋͊ͫͭ͡Ύͻ ͍ ͍ͫΎ͙͘ ͫ ͔͔͎ͨͪͦͤͦͣ 

Ή͍ ͙͍͎͊ͯͪͦ͊ͤͤͦͦ͟ ͫͦͭ͊͟Φ ˤ͚ͦͤ͊ ͙ͫͦͪ͊ͭ͊͟͡ ͍ͦͪͣͦͯ͟Ό ͋͊ͯ͘ ς ͎ ͍͔͊ͤͦ͡ ͍͙͔ͯͫͦ͡ ͍͙͙ͪ͊ͭ͘Ύ ͙͍͍͍͗ͦͭͤͦͦ͒ͫͭ͊Φ 

˾͔ͦ͘͟ ͔ͯͣͤΈ΄͙ͦͫ͡Έ ͙͍͍ͨͪͦͦ͒ͫͭͦ͘ ͦͤ͟ͼ͔͙͍ͤͭͪͪͦ͊ͤͤ·ͻ ͍ͦͪͣͦ͟Σ ͍ͫͦͫͭ͊͡Ύ͍΄͙ͻ ͒ͦ ол҈ ͍ ͪ͊ͼ͙͔ͦͤ ͫͦͭ͊͟Φ 
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˴͊ͪͭͦͺ͔͡ΈΣ ͙͍ͫͯ͗͡΄͙͚ ͔͔ͪ͊ͤ ͔ͨͪͪ͊ͫͤ͟·ͣ ͦͪͣͦͣ͟ ͒͡Ύ ͫͦͭ͊͟Σ ͔ͦͫͦ͋ͤͤͦ ͍͙͔͚ͫͤΣ ͪ͊ͫͻ͍ͦ͒ͦ͊ͫ͡Ύ ͔͔ͭͨͪΈ 

ͨͦ;͙ͭ ͙ͫ͟͡Ό;͙͔ͭ͡Έͤͦ ͤ͊ ͍ͨͪͦ͒ͦͦ͡Έ͍͔ͫͭͤͤ·͔ ͤͯ͗͒·Φ ͔̂ͣͤΈ΄͙͙ͫ͡Έ ͔ͭ͊͗͟ ͍͙ͨͦͫͭ͊͟ ͗ͣ·ͻ͊Σ ͔͚ͦͭͪͯ͋ ͙ 

͒ͪΦ ͦͭͻ͍ͦ͒ͦ ͙ͨ΅͔͍·ͻ ͙͍͍ͨͪͦͦ͒ͫͭ͘Σ ;ͭͦ ͋·ͦ͡ ͍ͫΎ͊ͤͦ͘ ͫ ͫͦͪ͊͟΅͔͙͔ͤͣ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ ͍ ͙ͨ΅͔͍͍͚ͯͫͦͦ͟ 

ͨͪͦͣ·΄͔͙ͤͤͦͫͭ͡ ͙ ͔ͤ͒ͦͫͭ͊ͭͦͣ͟ ͭͪ͊ͤͫͨͦͪͭ͊Σ ͎͔͎͊ͪͯ͗ͤͤͦͦ͘ ͔͔͍͙ͨͪͦ͊ͣ͘͟ ͍͔͎ͦͤͤͦͦ ͤ͊ͤ͊͘;͔͙ͤΎ ώнΣ ͫΦ 

177-178]. 

ˮ͔͔͙ͣͤͤ͘Ύ ͍ ͦ͋Ά͔͔ͣ ͙ ͍ ͔ͫͭͪͯͭͯͪ͟ ͍ͦͪͣͦ͟·ͻ ͔͍ͪͫͯͪͫͦ ͙ͦ͊͊͘͟͡ ͍͙͡Ύ͙͔ͤ ͤ͊ ͔ͭͣͨ· ͍͙͙ͪ͊ͭ͘Ύ ͙ 

ͫͭͪͯͭͯͪͯ͟ ͙͍͎ͨͪͦ͒ͯͭͤͦͦ͟ ͙͍͍͍͗ͦͭͤͦͦ͒ͫͭ͊ ͙ ͍·͍͙͊͘͡ ͙͔͔͙ͣͤͤ͘Ύ ͍ ͔ͪ͊ͣ͘΅͔͙͙ͤ ͔͎ͦ ͨͦ ͚ͪ͊ͦͤ͊ͣΦ ˴ Ήͭͦͣͯ 

͙͍͙ͨͪ͋͊ͦͫ͡Έ ͪ͊ͪͯ͘΄͙͔ͭ͡Έ͔ͤͦ ͍͙͡Ύ͙͔ͤ ͺ͊΄͙͚ͫͭͫͦ͟ ͦͯͨ͊͟͟ͼ͙͙ ͤ͊ ͙͍͍͍͗ͦͭͤͦͦ͒ͫͭͦ ͍ ͚ͪ͊ͦͤ͊ͻΣ ͋·͍΄͙ͻ 

͍ ͍͔͔͒ͦͦͤͤͦ ͍͔ͪͣΎ ͚͙ͪ͊ͦͤ͊ͣ ΄͙͎ͪͦͦͦ͟ ͍͙͙ͪ͊ͭ͘Ύ ͍͙͍͍ͫͤͦͦ͒ͫͭ͊ ͙ ͣͦͦ͡;͎ͤͦͦ ͻͦ͘Ύ͚͍ͫͭ͊ [муΣ ͫΦ фр]. 

 ˿ͤ͊;͊ͦͣ͡ ͍͚ͦͤ·Σ ͙͘ ͙ͨͪͺ͍ͪͦͤͭͦ·ͻ ͚͍ͪ͊ͦͤͦ ͤ͊;͊͊ͫ͡Έ ͍ͣ͊ͫͫͦ͊Ύ Ή͍͊ͯ͊͟ͼ͙Ύ ͫͦͭ͊͟ ͍ ͍ͦͫͭͦ;ͤͦͣ 

͍͔͙͙ͤ͊ͨͪ͊ͤ͡Φ ˥͍͔͊ͤͦ͡ ͍͔͔͙͔ͭͪͤ͊ͪͤͦ ͍͔͙͔ͯͨͪ͊ͤ͡ ˹͊ͪͦͣ͊ͭ͊͟ ͔͔͔͙ͣ͒͘͡͡Ύ ˿˿˿˾ ͍͔ͫͦͣͫͭͤͦ ͫ ˥͍͊ͤ͡·ͣ 

͍͔͙͔ͯͨͪ͊ͤͣ͡ ͙͍͍͍͗ͦͭͤͦͦ͒ͫͭ͊Σ ͋·͙͡ ͔͔͔ͦͨͪ͒ͤ͡· ͣ͊ͪ΄ͪͯͭ· ͍͙͔͙͒͗ͤΎ ͎͍ͯͪͭͦΣ ͊ ͔ͭ͊͗͟ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͙ͻ 

͍͔͔͙͎ͭͪͤ͊ͪͤͦͦ ͙͍͙ͦ͋ͫͯ͗͊ͤ͡ΎΣ ͔ͪ͊ͣ͘΅͔͙ͤΎ ͤ͊ ͭͪ͊ͫͫ͊ͻ ͙ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͅ ͯͪ͊͗ͦͣ [мнΣ ͫΦ уп]. ʕ  ;͙͊ͫͭͤͦͫͭΣ 

͟ ͙Ό͡Ό мфпм ͎ΦΣ ͎ͦ͒͊͟ ͙͙ͤ͡Ύ ͺͪͦͤͭ͊ ͙͙͙ͨͪ͋͊ͫ͘͡͡Έ ͟ ͎͙ͪ͊ͤͼ͊ͣ ˴͙͙͚͊ͤͤͫͦ͟͡ ͙ͦ͋͊ͫͭ͡Σ ͤ͊;͊͊ͫ͡Έ ͙͍͊ͭͤ͊͟Ύ 

Ή͍͊ͯ͊͟ͼ͙Ύ ͫͦͭ͊͟ ͎ͦͤͦͣΦ ˽͎ͦͦͤ΅͙͍ͦ͟ ͔ͤ ͻ͍͊ͭ͊ͦ͡Σ ͎͙ͨͦͣͦ͊͡ ͙ͨͦ͒ͪͦͫͭ͟Φ ˤ ͒ͦ͗͒ΈΣ ͚ͤͦ͘Σ ͨͦ͒ ͍͔͙͙ͪ͊͗ͫͣ͟ 

͔͙͋ͦͣ͋͗͊ͣ͟ ͍͙͎͙͒͊ͫ͡Έ ͦ͟͡ͻͦͤ͘·͔ ͫͭ͊͒͊ ͤ͊ ͍ͦͫͭͦ͟Φ ˴ ͦͤ͟ͼͯ ͤͦΎ͋ͪΎ мфпм ͎Φ ͙͘ ͊ͨ͊͒ͤ͘·ͻ ͚͍ͪ͊ͦͤͦ 

͙ͦ͋͊ͫͭ͡ ͋·ͦ͡ Ή͍͙͍͊ͯͪͦ͊ͤͦ͟ олфΣн ͭ·ͫΦ ͎͍ͦͦ͡ ͎ͪͯͨͤͦͦ͟ ͎͎ͪͦ͊ͭͦͦ ͫͦͭ͊͟Σ нслΣп ͭ·ͫΦ ͍͔ͦͼΣ поΣп ͭ·ͫΦ 

ͦ͡΄͔͚͊͒ [плΣ ͫΦ от]. 

˭͊ͭͪͯ͒ͤΎ͙͡ Ή͍͊ͯ͊͟ͼ͙Ό ͪͯͨͤ͟·͔ ͔͙ͪ͟ ς ͨ ͙ͪͻ͙ͦ͒ͦͫ͡Έ ͎͙͍ͦͪ͊ͤͦ͘·͍͊ͭΈ ͔͔͍ͨͪͨͪ͊·Φ ˮ͎ͤͦ͒͊ ͤ͊ ͙ͨͯͭ 

͙͔͙ͣ͡ ͔ͣͫͭͦ Ή͙͙ͨͦͦͭ͘;͔͙͔ͫ͟ ͦ;͎͙͊ Ύ΅ͯͪ͊Σ ͙͙͙ͨͪͤͣ͊ͫ͡Έ ͔ͣͪ· ͨͦ ͙͙͍͙͊ͪ͊ͤͭͤͪͦ͊ͤ͟Ό ͙ ͯ͋ͦΌ 

͙͍͗ͦͭͤ·ͻΣ ͊ ͔ͭ͊͗͟ ͨͦ ͙ͨͦͫͯ͟ ͦ͋ͻͦ͒ͤ·ͻ ͎͒ͦͪͦ ͒͡Ύ ͙͒ͯ΅͙ͻ ͔ͫ͒ͦͣ͡ ͎͍ͯͪͭͦ [мнΣ ͫΦ уп]. 

ˤ ͍ͫΎ͙͘ ͫ ͎ͦͪͦͣͤ·ͣ ͔͔͍͙͔͙͔ͨͪ͒͗ͤͣ ͫͦͭ͊͟ ͨͦ ͔ͫͭͪ͊ͤ ͙ ͍͔͔͚ͪͣͤͤͦ ͦͯͨ͊͟͟ͼ͙͙ ͪΎ͒͊ ͚͍ͪ͊ͦͤͦΣ 

͔͔ͭͯ͋ͪͯ͘͟͡ ͍ͫͤͦ ͊ͨͦͯ͡;͙͡ ͔͙͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤ ώмфΣ ͫΦ уфϐΦ ˤ ͍͔ͦͤͤ·͚ ͔͙ͨͪͦ͒ ͍ͣ͊ͫͫͦ·͔ ͔͔͍͙͔͙ͨͪ͒͗ͤΎ 

͙͍͗ͦͭͤ·ͻΣ ͊ ͍ ͒͊͡Έ͔͚ͤ΄͔ͣ ͺ͙͍͙͔ͦͪͣͪͦ͊ͤ ͙ ͔͙͔ͨͦͨͦͤͤ͡ ͙͍͍͗ͦͭͤͦͦ͒;͔͙ͫ͟ͻ ͻͦ͘Ύ͚͍ͫͭΣ ͙͙ͨͦͫͯ͗͡͡ 

͙ͨͪ;͙͚ͤͦ ͔͙ͪ͊ͫͨͪͦͫͭͪ͊ͤͤΎ ͋ͪͯͼ͔͔͊͘͡͡ ώофΣ ͫΦ мпс]. 

ˤ ͭΎ͔͗͡·͚ мфпн ͎Φ ͤ͊΄͙ ͍͚ͦͫ͊͟ ͦͭͻ͙͙ͦ͒͡ ͤ͊ Ό͎Φ ́·͍ͦ͡·͔ ͔͔͙ͨͦ͒ͪ͊͒ͤ͘͡Ύ ͔͍͙ͫ͒ͦ͊͡͡ ͨͦ ͎͒ͦͪͦ͊ͣΣ 

͎͔͒ ͋·ͦ͡ ͎ͣͤͦͦ ͡Ό͔͚͒Σ ͔͔͎ͨͪͦͤΎΌ΅͙ͻ ͫͦͭ͟Φ ˿͔͙ͪ͒ ͫͦͭ͊͟ ͋·͙͡ ͍·Ύ͍͔ͤ͡· ͭ͊͋ͯͤ· ͙͘ ͍͔ͦͤͤ·ͻ ͦͤͤ͟·ͻ 

͍͍͊ͦ͒ͦ͘ ˴͙ͯ͋͊ͤ ͙ ˿͍ͭ͊ͪͦͨͦ͡ΈΎΦ ˴͍͙͔ͦͣ͊ͤ͒ͦ͊ͤ ͍͙ͨͦͫͭ͊ͦ͡ ͍͔͔͙͚ͭͪͤ͊ͪͤͦ ͔ͫͯ͗͋͡ ͊͒͊͘;ͯ ͨͦ ͍·Ύ͍͔͙ͤ͡Ό 

ͦ͡΄͔͚͊͒ ͙͘ ͦͤͤ͟·ͻ ͍͍͊ͦ͒ͦ͘ ͒͡Ύ ͎͍͙ͨͦ͒ͦͭͦ͟ ͙ͻ ͟ Ή͍͊ͯ͊͟ͼ͙͙Φ ˣ·͙͡ ͫͺ͙͍ͦͪͣͪͦ͊ͤ· ͎͙͔͊ͪ͊͒ͭ͘͡Έͤ·͔ 

ͦͭͪΎ͒·Σ ;ͭͦ͋· ͍·͍͙͍͊͊ͭ͡͡Έ ͦ͡΄͔͚͊͒ ͫ ͔͚͙ͣ͊ͣ͟͡ ͍͔ͦͤͤ·ͻ ͦͤͤ͟·ͻ ͍͍͊ͦ͒ͦ͘Φ ˽͚ͦͣ͊ͤͤ·ͻ ͦ͡΄͔͚͊͒ 

͍͒ͦͫͭ͊͡Ύ͙͡ ͤ͊ ͫ͋ͦͪͤ·͔ ͨͯͤͭ͟· ͒͡Ύ ͎͍͙ͨͦ͒ͦͭͦ͟ ͟ ͍͔ͦͭͨͪ͊͟Φ ˣ·͙͡ ͫͦͻ͔ͪ͊ͤͤ· ͙ͫͦͭͤ ͼ͔͔͚ͤͤ΄͙ͻ 

͔͔͗ͪ͋ͼ͍ͦ-͙͍͙͔͔͚ͨͪͦͦ͒ͭ͘͡ ͙ ͣ͊ͭͦ͟Σ ͔ͦͭ͒͡Έͤ·͔ ͙ͦͫͦ͋ ͦͼ͔͙͍͙ͤ͊ͫ͡Έ ͍ ͫͯͣͣͯ пр ͭ·ͫΦ ͔͚ͪͯ͋͡ ͦͦͭͦͣ͘͡ 

[ноΣ ͫΦ нрм]. 

лнΦлпΦмфпн ˹͊ͪͦͣ͊ͭͦͣ͟ ͔͔͔͙ͣ͒͘͡͡Ύ ˿˿˿˾ ͋·͙͡ ͙͒͊ͤ͘· ͍͙ͨͪ͊͊͡ ζ˻ ͍͔͔͙͚ͭͪͤ͊ͪͤͦ ͔ͦ͋ͪ͊͋ͦͭ͟ 

͎͍͊ͦͭͦ͘͡Ύ͔ͣ·ͻ ͎͙͍͚͊ͦͭ͗ͦͤͭͦͪͦ͘͟ ͙͍͗ͦͭͤ·ͻΣ ͔ͨͪ͒ͤ͊ͤ͊͘;͔ͤͤ·ͻ ͒͡Ύ ͙ͨͪͦ͒͊͗ ͦ͟͡ͻͦ͊ͣ͘Σ 

͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͣ ͔͙ͨͪ͒ͨͪΎ͙ͭΎͣ ͙ ͎͙ͦͪ͊ͤ͊͘ͼ͙ΎͣηΦ ˤ ;͙͊ͫͭͤͦͫͭΣ ͔ͨͪ͒ͤ͊ͤ͊͘;͔ͤͤ·͔ ͒͡Ύ ͙ͨͪͦ͒͊͗ 

ͪͯͨͤ͟·͚ ͎ͪͦ͊ͭ·͚ ͫͦͭ͟Σ ͍͙ͫͤΈ͙Σ ͍ͦͼ· ͙ ͦ͘͟· ͔͙ͨͦ͒͗͊͡͡ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ό ͤ͊ ͋ͪͯͼ͔͔͘͡͡Σ ͪͯͨͤ͟·͚ ͎ͪͦ͊ͭ·͚ 

ͫͦͭ͟ ͙ ͦ͘͟·Σ ͔ͪͦͣ͟ ͎ͭͦͦΣ ͤ͊ ͔͔ͭͯ͋ͪͯ͘͟͡Φ ˨͎͙͔ͪͯ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͔ͤ͊͒͗͊ͦ͡͡ ͍͙ͨͪͦͦ͒ͭΈ ͍ ͍͔͍͙͙ͫͦͦͭͭͫͭ ͫ 

͙ͤͫͭͪͯ͟ͼ͙Ύ͙ͣ ͙ ͙ͯ͊͊ͤ͘͟Ύ͙ͣΣ ͍͔͔ͯͭͪ͗͒ͤͤ·͙ͣ ˹͊ͪͦͣ͊ͭͦͣ͟ ͔͔͔͙ͣ͒͘͡͡Ύ ˿˿˿˾Σ ͍ ͍͙͙͙͊ͫͣͦͫͭ͘ ͦͭ 

Ή͙͙ͨͦͦͭ͘;͔͚ͫͦ͟ ͍͙ͦ͋ͫͭ͊ͤͦ͟ ͤ͊ ͔ͣͫͭ͊ͻΦ ˹͊ ͍͔ͫͻ ͙͍͗ͦͭͤ·ͻΣ ͔͔͍͙ͨͪͦͣ͘·ͻ ͍ ͙ͦ͒ͤ ͔͔ͤ͊ͫͤͤ͡·͚ ͨͯͤͭ͟Σ 

͔͙ͨͪ͒ͨͫ·͍͊ͦͫ͡Έ ͍·͍͒͊͊ͭΈ ͍͔͔͙͔ͭͪͤ͊ͪͤͦ ͍͔͔͙͔ͯ͒ͦͫͭͦͪͤ ͨͦ ͺ͔ͦͪͣ ˹˴˭ ˿˿˿˾ Ѕ мΦ ˤ͔ͫ ͍͍ͤͦΈ 

͙ͨͪ͋·͍΄͙͔ ͙͍͗ͦͭͤ·͔ ͫ ͤͦͪͣ͊͡Έ͚ͤͦ ͔͔͚ͭͣͨͪ͊ͭͯͪͦΣ ͒ͦ͗ͤ͡· ͋·͙͡ ͚͙ͨͪͦͭ ͙͊ͪ͊ͤͭͤ͟ ͍ ͔ͭ;͔͙͔ͤ ол ͫͯͭͦ͟ 

[8, 80-81].  

˽͍͙͔ͪ͊ͭ͡Έ͍͔ͫͭͤͤ·ͣ ͍͔͙͔ͨͦͫͭ͊ͤͦͤͣ͡ ͦͭ ммΦлоΦмфпн ζ˻ ͔ͣͪ͊ͻ ͨͦ ͫͦͻ͔͙ͪ͊ͤͤΌ ͣͦͦ͒ͤ͡Ύ͊͟ ͙ 

͍͔͙ͯ͡;͔͙ͤΌ ͎͍ͨͦͦͦ͡ΈΎ ͫͦͭ͊͟ ͍ ͦ͟͡ͻͦ͊͘ͻ ͙ ͍ͫͦͻͦ͊͘ͻη ͋·͡ ͔͊ͨͪ͘΅͔ͤ ͚ͯ͋ͦ ͍͎ͪͦͫͦͦ͘͡ ͫͦͭ͊͟ ͔͋͘ 



˹ˢ̂̉˹̍˯ ˬ ̂˾˹ˢ˶ ζCOGNITIO RERUMη                    ISSN (p) 2412-9489 / ISSN (e) 2542-1026                    Ѕ5 / 2023 

 

 

187 

͔ͪ͊ͪ͘΄͔͙ͤΎ ͚ͪ͊ͦͤͤ·ͻ ͔͔ͣ͘͡Έͤ·ͻ ͔͍ͦͭ͒ͦ͡Σ ͔ͪͦͣ͟ ͫͯ͡;͔͍͊ ͍·͔͎ͤͯ͗͒ͤͤͦͦ ͯ͋ͦΎΦ ˣ·͡ ͍͔͔ͯͭͪ͗͒ͤ ͨ͊ͤ͡ 

͙͍͔͎ͫͯͫͫͭͤͤͦͦ͟ ͔͔͔͙ͦͫͣͤͤΎ ͍ͦͪͦ͟ ͍ ͦ͟͡ͻͦ͊͘ͻ ͙ ͯ ͦ͟͡ͻ͙͍ͦͤͦ͘͟ ͍ ͙ͦ͟͡;͔͍͔ͫͭ ͔ͤ ͔͔͔ͣͤ молр ͭ·ͫΎ; ͎͍ͦͦ͡Σ 

͙ͨͪ туф ͭ·ͫΦ ͎͍ͦͦ͡Σ ͔͔͔ͦͫͣͤͤͤ·ͻ ͍ мфпм ͎Φ [осΣ ͫΦ у]. 

˽͔͙ͪ͒ͨͫ·͍͊ͦͫ͡Έ ͔ͭ͊͗͟ ͍͙ͯͫͭ͊ͤͦͭΈ ͨ͊ͤ͡ ͙͍͔͎ͫͯͫͫͭͤͤͦͦ͟ ͔͔͔͙ͦͫͣͤͤΎ ͍ͦͪͦ͟ ͍ ͍ͫͦͻͦ͊͘ͻ ͍ 

͙ͦ͟͡;͔͍͔ͫͭ ͔ͤ ͔͔͔ͣͤ олл ͭ·ͫΎ; ͎͍ͦͦ͡ ό͙ͨͪ млн ͭ·ͫΦ ͎͍ͦͦ͡ ͍ ͔ͨͪ͒΄͔͍ͫͭͯΌ΅͙͚ ͎ͦ͒ύΦ ˴͔ͪͦͣ ͎ͭͦͦΣ 

͍͎ͦ͊͊͊ͫ͘͡͡Έ ͦ͋Ύ͊ͤͤͦͫͭ͘Έ ͤ͊ ˹͊ͪͦͣ͊ͭ͟ ͪ ͔͙͍͚ͤͦͦ͘ ͨͪͦͣ·΄͔͙ͤͤͦͫͭ͡Σ ˹͊ͪͦͣ͊ͭ͟ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎ ˿˿˿˾Σ 

˹͊ͪͦͣ͊ͭ͟ ͔͚ͣͫͭͤͦ ͨͪͦͣ·΄͔͙ͤͤͦͫͭ͡ ˾˿̅˿˾ ͨͦ ͔͔ͦ͋ͫͨ;͔͙ͤΌ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ ͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎΣ 

͔ͤͦ͋ͻ͙͎ͦ͒ͣͦͦ ͒͡Ύ ͍ͨͯͤͭͦ͟ ͙͍͔͎ͫͯͫͫͭͤͤͦͦ͟ ͔͔͔͙ͦͫͣͤͤΎ ͫͦͭ͊͟Φ ˹͊ͪͦͣ͊ͭ͟ ͔͔͔͙ͣ͒͘͡͡Ύ ˿˿˿˾ ͙ ˹͊ͪͦͣ͊ͭ͟ 

͍ͫͦͻ͍ͦͦ͘ ˿˿˿˾ ͦ͋Ύ͘·͍͙͊ͫ͡Έ ͨͦ͒͊ͭΈ ͍͔͍ͫͦͦͭͭͫͭͯΌ΅͙͔ ͊͘Ύ͍͙͟ ώосΣ ͫΦ ф-10]. 

͔́ͣ ͔͗ ͍͔͙͔ͨͦͫͭ͊ͤͦͤͣ͡ ͔͔͍ͪͦͣͤ͒ͦ͊ͦͫ͟͡Έ ͦ͟͡ͻͦ͊ͣ͘ ͍͔ͫ ͎͍ͨͦͦͦ͡Έ͔ ͋·;͍ͦ͟ ͙ͨͪͨͦ͒͊͡ мфпм ͙ 

мфпн ͎͎Φ ͔ͤ ͔ͨͪ͒ͤ͊ͤ͊͘;͔͎ͤͤͦͦ ͒͡Ύ ͔͔ͨͣͤͤ͡·ͻ ͼ͔͔͚͡Σ ͫͦͻ͙ͪ͊ͤͭΈ ͒͡Ύ ͍·ͪ͊΅͙͍͙͊ͤΎ ͪ͊͋ͦ;͙ͻ ͍͍ͦͦ͡Φ 

͔́͊͗͟ ͨͦ ͔ͪ΄͔͙ͤΌ ͦ͋΅͔͎ͦ ͙ͫͦ͋ͪ͊ͤΎ ͦ͟͡ͻͦ͊͘Σ ͯͻ͙͍͊͗͊Ό΅͔ͣͯ ͊͘ ͋·;͙͊ͣ͟-͙͊ͫͭͪ͊ͭ͊ͣ͟ ͙ ͍͙ͦ͊ͣ͡Σ 

ͤ͊;͙ͫ͡ΎͭΈ ͨͦ мр-нл ͔͚ͪͯ͋͡ ͊͘ ͎͊͗͒ͦͦ͟ ͦ͋ͯ;͔͎ͤͤͦͦ ͔ͪ͊͋ͦͭ ͍ ͯͨͪΎ͔͗͟ ͍ͦ͊͡ ώосΣ ͫΦ мф-20].  

˽͔͙ͪ͒ͨͫ·͍͊ͦͫ͡Έ ͔ͭ͊͗͟ ͍͊ͫͭ͡Ύͣ ͎͙͍ͦͪ͊ͤͦ͊ͭ͘Έ ͍ ͔ͭ;͔͙͔ͤ мфпн ͎Φ ͨͦͣͦ΅Έ ͔͍͋ͫͦͪͦͤ͟·ͣ 

ͦ͟͡ͻ͙ͦͤ͊ͣ͘͟ ͍ ͙͔͔͙͙ͨͪͦ͋ͪͭͤ ͔ͭͦ͟͡Σ ͔ͨͯͭͣ ͙ͻ ͙͊ͯͨ͘͟͟ ;͔͔ͪ͘ ͦ͟͡ͻͦ͘· ώосΣ ͫΦ рп].  

ˤ ͔ͤͦͭͦͪ͟·ͻ ͦ͋͊ͫͭ͡Ύͻ ͙ ͚ͪ͊ͦͤ͊ͻ ͍͔ͫͦͪ΄͔ͤͤͦ ͔ͤ͒ͦͫͭ͊ͭͦ;ͤͦ ͋·ͦ͡ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͒͡Ύ ͪͦͫͭ͊ 

͎͍ͨͦͦͦ͡ΈΎ ͫͦͭ͊͟ ͍͔͎ͫͦ͋ͫͭͤͤͦͦ ͍͙͍͍ͦͫͨͪͦͦ͒ͫͭ͊͘Σ ͍͔͍͔ͫͦͦͭͭͫͭͤͤͦΣ ͙ͫͨͦ͡Έ͍ͦ͊͊ͫ͘͡Έ ͦͤͭͪ͊ͭ͊͟͟ͼ͙Ύ 

ͣͦͦ͒ͤ͡Ύ͊͟ ώмуΣ ͫΦ млм]. 

˾ͦ͡Έ ͦͤͭͪ͊ͭ͊͟͟ͼ͙͙ ͣͦͦ͒ͤ͡Ύ͊͟ ͍  ͍͔͙͙ͦͫͨͦͤͤ͡ ͫͭ͊͒͊ ͙͍͗ͦͭͤ·ͻ ͪ͊ͤ͘·ͻ ͍͙͍͒ͦ ͋·͊͡ ͔ͤ ͙͍ͦ͒ͤ͊ͦ͊͟Φ 

ˮͫ͟͡Ό;͙͔ͭ͡Έ͔ͤͦ ͤ͊͘;͔͙͔ͤ Ήͭͦ ͙͔ͣͦ͡ ͒͡Ύ ͺ͔ͪͣ ͎ͪͯͨͤͦͦ͟ ͎͎ͪͦ͊ͭͦͦ ͫͦͭ͊͟Φ ˹ͦ Ήͭͦ ͔ͤ ͋·ͦ͡ ͔ͭ͊͗͟ 

͊ͭͯ͊͟͡Έͤͦ ͒͡Ύ ͍͔ͦͼ ͙ ͦ͘͟Σ ͫͭ͊͒ͦ ͦͭͦͪ͟·ͻ ͒͊ͦ͡ ͍ мфпн ͎Φ ͔ͦͫͦ͋ͤͤͦ ͍·͙͔ͫͦ͟ ͔ͭͣͨ· ͙ͨͪͪͦͫͭ͊Φ ˴ͪͯͨͤ·͚ 

͎ͪͦ͊ͭ·͚ ͫͦͭ͟Σ ͍͊ͦͤͭͪ͊ͭͦ͊ͤͤ͘͟͟·͚ ͯ ͦ͟͡ͻ͙͍ͦͤͦ͘͟ ͍ͫͦͫͭ͊͡Ύ͡ ͙͔ͨͪͣͪͤͦ мр-нл҈ ͦ͟͡ͻ͎ͦͤͦͦ͘ ͫͭ͊͒͊Φ ˨ͦ͡Ύ 

͍͙͔͚ͫͤΣ ͍͔ͦͼ ͙ ͦ͘͟ ͋·͊͡ ͔ͣͤΈ΄͔ ώнΣ ͫΦ муо].  

˶ͯ;΄͔ ͦ͋ͫͭͦΎͦ͡ ͫ ͍͙͍͍ͦͫͨͪͦͦ͒ͫͭͦͣ͘ ͍ ˴͊͊͘ͻ͔ͫͭ͊ͤΣ ͤͦ ͔ͭ͊͗͟ ͔ͤ ͍͔ͫΈ ͣͦͦ͒ͤ͡Ύ͟ ͍ͯ͒͊͊ͦͫ͡Έ 

͍·͙ͪ͊ͫͭͭΈΦ ˭͔͒ͫΈ ͙͍͔͔ͨͪ͒ͤ· ͻ͔͊ͪ͊ͭͪͤ͟·͔ ͒͊ͤͤ·͔ ͨͦ ͦ͟͡ͻͦ͊ͣ͘ ˴͊͊͘ͻ͚ͫͦ͟ ˿˿˾ ͦ ͙͔ͨͪͨͦ͒͡ ͤ͊ млл 

ͣ͊ͭͦ͟Υ  

˸ͦͦ͒ͤ͡Ύ͟ ͫκͻΦ 
͙͍͗ͦͭͤ·ͻ 

˽͙͍͍͔ͪͦͦ͒ͫͭͤͤ͘·͔ 
͔͙ͨͦ͊͊ͭ͘͟͡ 

мфпл ͎Φ мфпм ͎Φ мфпн ͎Φ 

ˬ͔͔ͪ͋Ύͭ͊ ͨͦͯ͡;͔ͤͦ 79,4 72,3 56,7 

͍·ͪ͊΅͔ͤͦ 74,9 66,8 50,9 

͔́͡Ύͭ͊ ͨͦͯ͡;͔ͤͦ 100,7 89,8 81,7 

͍·ͪ͊΅͔ͤͦ 87,9 74,5 66,8 

͎̒ͤΎͭ͊ ͨͦͯ͡;͔ͤͦ 113,6 102,1 94,3 

͍·ͪ͊΅͔ͤͦ 105,1 89,0 82,7 

 

˻͒ͤ͊ͦ͟Σ ͔ͪ͊ͣͪ͘· ͦ͟͡ͻ͎ͦͤͦͦ͘ ͫͭ͊͒͊ ͔ͤ ͔ͯͣͤΈ΄͙͙ͫ͡ΈΣ ͔ͤ͒ͦͫͭ͊ͭͦ͟ ͔͔͍͔͎ͫͭͫͭͤͤͦͦ ͙ͨͪͪͦͫͭ͊ 

͍ͦͫͨͦͤ͡Ύͫ͡Ύ ͙͘ ͎͙͒ͪͯͻ ͙ͫͭͦ;͙͍ͤͦ͟Σ ͎͍͊ͤ͡·ͣ ͦ͋ͪ͊ͦͣ͘ ͔ͨͯͭͣ ͦͤͭͪ͊ͭ͊͟͟ͼ͙͙Σ ͙ͨͦͯͨ͟͟ ͫͦͭ͊͟ ͦ͟͡ͻ͙͍ͦͤͦ͘͟ 

[2, 181]. 

ˤ мфпн ͎Φ ͔ͯ͒͡Έͤ·͚ ͍͔ͫ ͦ͋΅͔͍͔͎ͫͭͤͤͦͦ ͙͍͍͍͗ͦͭͤͦͦ͒ͫͭ͊ ͍ ˴͊͊͘ͻ͚ͫͦ͟ ˿˿˾ ͍·ͪͦͫ ͒ͦ рс҈ ͍͔ͣͫͭͦ 

оу҈ ͍ мфпл ͎Φ ώмуΣ ͫΦ фрϐΦ ˤ мфпм ͎Φ ˴͊͊͘ͻͫͭ͊ͤ ͫ͒͊͡ ͋ͦ͡Έ΄͔Σ ;͔ͣ ͍ мфпл ͎ΦΥ ΄͔͙ͪͫͭ ς ͤ͊ мн҈Σ ͣͦͦ͊͟͡ ς ͤ͊ 

пΣс҈Φ ˭͊ ͔͍ͨͪ·͔ о ͎ͦ͒͊ ͍͚ͦͤ· ͦ͟͡ͻͦ͘· ˴͊͊͘ͻͫͭ͊ͤ͊ ͙ͫ͒͊͡ ͎͍ͦͫͯ͒͊ͪͫͭͯ ͋ͦ͡Έ΄͔Σ ;͔ͣ ͊͘ о ͔͍͔ͨͪ͒ͦͤͤ·ͻ 

͎ͦ͒͊ ς ͣ Ύͫ͊ ς ͤ ͊ мттс ͭ·ͫΎ; ͼΣ ͣͦͦ͊͟͡ ς ͤ ͊ мсмл ͭ·ͫΦ ͼΣ ΄͔͙ͪͫͭ ς ͤ ͊ ус ͭ·ͫΦ ͼ ώмуΣ ͫΦ 102]. 

˽͔͔ͪͻͦ͒Ύ΅͔͔ ˴͔ͪ͊ͫͤͦ ͤ͊ͣ͘Ύ ˥͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ˴͙͔ͦͣͭͭ͊ ˻͋ͦͪͦͤ· ͊͘ ͍͙͙͔ͪ͊ͭ͘ ͗ ͙͍͍͍ͦͭͤͦͦ͒ͫͭ͊ 

ͨͦͯ͡;͙͙͡ ˴ ͊͊͘ͻͫ͊͟Ύ ˿˿˾ ͙ ͍̉ͯ͊΄ͫ͊͟Ύ ˢ˿˿˾ ώмуΣ ͫΦ фр]. 

ˤ ͭͦ ͔͗ ͍͔ͪͣΎΣ ͔ͭ͊͗͟Σ ͔ͤ ͍͔͔͒͘ ͋·ͦ͡ ͎͋͊ͦͨͦͯ͡͡;ͤͦΦ ˤ ;͙͊ͫͭͤͦͫͭΣ ͔ͤ ͔ͨͦͫ͒ͤ͡ΌΌ ͪͦ͡Έ ͫ·͎ͪ͊͡ 

͙ͭͪͻͦͣͦͤͦ͘  ͍͔ͪͦͫͭ Ύ͍͙ͦͦͫͭ͡ ͍ ͔ͤͦͭͦͪ͟·ͻ ͍ͫͦͻͦ͊͘ͻ ˴͊͊͘ͻͫͭ͊ͤ͊Υ ͍ мфпл ͎Φ ς мсΣо҈Σ ͍ мфпн ͎Φ ς нфΣр҈Σ ͍ 

мфпо ͎Φ ς 41,8% [прΣ ͫΦ пс].  
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ˤ мфпо ͎Φ ͫͭ͊͒ͦ ͎ͪͯͨͤͦͦ͟ ͎͎ͪͦ͊ͭͦͦ ͫͦͭ͊͟ ͨͪͦ͒ͦ͗͊ͦ͡͡ ͙ͪ͊ͫͭ ͙͡΄Έ ͍ ˹͔;͔͔͚ͪͤͦͣͤͦ͘ ͔ͦͤ͘ ˾˿̅˿˾Σ ͍ 

˴͊͊͘ͻ͔ͫͭ͊ͤ ͙ ˭͍͊͊͊͘͟͟Έ͔Σ ͫͭ͊͒ͦ ͦͫͭ͊͡Έͤ·ͻ ͍͙͍͒ͦ ͫͦͭ͊͟ ͫͦͪ͊͟΅͊ͦͫ͡Έ ώ2, 185]. 

ˤ ͍̉ͯ͊΄͚ͫͦ͟ ˢ˿˿˾ ͍ мфпн ͎Φ ͨͦ ͍͔͙ͫͪ͊ͤͤΌ ͫ мфпм ͎Φ ͎͍ͨͦͦͦ͡Έ͔ ͎ͪͯͨͤͦͦ͟ ͎͎ͪͦ͊ͭͦͦ ͫͦͭ͊͟ ͍·ͪͦͫͦ͡ 

ͤ͊ пмΣм҈Σ ͍͔ͦͼ ͙ ͦ͘͟ ς ͤ ͊ сфΣу҈Σ ͍͙͔͚ͫͤ - ͤ ͊ ппΣт҈ ώ18, 96]. 

˭͊ ͙ͭͪ ͎ͦ͒͊ ͍͚ͦͤ· ͦ͋΅͔͔ ͎͍ͨͦͦͦ͡Έ͔ ͫͦͭ͊͟ ͍ ͦ͟͡ͻͦ͊͘ͻ ˴͊͊͘ͻͫͭ͊ͤ͊ ͍͔͙ͯ͡;͙ͦͫ͡Έ ͔͔͋ͦ͡Σ ;͔ͣ ͤ͊ п 

ͣͤ͡Φ ͎͍ͦͦ͡Φ ˤ ˢ͔͙͙ͪͣͤ ͊͘ ͎ͦ͒· ͍͚ͦͤ· ͎͍ͨͦͦͦ͡Έ͔ ͎ͪͯͨͤͦͦ͟ ͎͎ͪͦ͊ͭͦͦ ͫͦͭ͊͟ ͍͔͙ͯ͡;͙ͦͫ͡Έ ͤ͊ сΣн҈Σ ͍͔ͦͼ ς 

ͤ͊ но҈Σ ͍͙͔͚ͫͤ ς ͤ ͊ мф ҈Φ ˽͎͍ͦͦͦ͡Έ͔ ͎ͪͯͨͤͦͦ͟ ͙ ͔͎ͣͦͦ͟͡ ͫͦͭ͊͟ ͍ ͦ͟͡ͻͦ͊͘ͻ ͙ ͍ͫͦͻͦ͊͘ͻ ˢ͔͚ͪ͋͊͒͗͊ͤ͊͘ ͊͘ 

о ͎ͦ͒͊ ͍͚ͦͤ· ͍·ͪͦͫͦ͡ ͤ͊ м ͣͤ͡Φ ͎͍ͦͦ͡Φ ˴ͦ͡ͻͦͤ͘·͔ ͺ͔ͪͣ· ˮ͍͍͚͊ͤͦͫͦ͟ ͙ͦ͋͊ͫͭ͡ ͊͘ о ͎ͦ͒͊ ͍͚ͦͤ· όмфпн-

мфпп ͎͎Φύ ͍͔͙ͯ͡;͙͙͡ ͦ͋΅͔͍͔͔ͫͭͤͤͦ ͫͭ͊͒ͦ ͎ͪͯͨͤͦͦ͟ ͎͎ͪͦ͊ͭͦͦ ͫͦͭ͊͟ ͤ͊ он҈Σ ͍͙͔͚ͫͤ ς ͤ͊ со҈Σ ͍͔ͦͼ ς ͤ͊ 

91% [18, 97]. 

ˤ мфпн ͎Φ ͤ͊;͊͡Έ͙ͤ͟ ˤ͔͔͙͎ͭͪͤ͊ͪͤͦͦ ͍͔͙ͯͨͪ͊ͤ͡Ύ ˹˴˭ ˿˿˿˾ ͤ͊ ͙ͫͭͪ͊ͤͼ͊ͻ ͗ͯͪͤ͊͊͡ ζˤ͔͔͙͙ͭͪͤ͊ͪΎη 

˾Ύ͍͋ͦ ˥Φ˥Φ ͙ͦ͋ͪ͊ͭͫ͡Ύ ͟ ͔͎ͦ͊ͣ͟͡͡Φ ˻ͤ ͙ͦ͋ͪ͊ͭ͡ ͍͙͙͔ͤͣ͊ͤ ͤ͊ ͭͦΣ ;ͭͦ ͋ͦͪΈ͋͊ ͫ ͔ͨͦͭͪΎ͙ͣ ͍ ͙͍͍͍͔͗ͦͭͤͦͦ͒ͫͭΣ 

͊ͪ͊ͤ͘͘·͙ͣ ͙ ͔ͤ͊ͪ͊ͤ͘͘·͙ͣ ͔͍͙͊͋ͦ͊ͤ͘͡Ύ͙ͣ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ ͙͍͗ͦͭͤ·ͻΣ ͔ͭͪ͋ͯΌͭ ͚ͤ͊ͫͭͦ;͙͍͚ͦ 

ͪ͊͋ͦͭ· ͨͦ ͎͍͔ͨͦ͒ͦͭͦ͟ ͍ͣ͊ͫͫͦ·ͻ ͍͔͔͙ͭͪͤ͊ͪͤ·ͻ ͍͊͒ͪͦ͟ ͙͘ ;͙ͫ͊͡ ͙͍͙͍͊ͭͫͭͦ͟ ς ͔͔͍͙͍ͨͪ͒ͦͦ͟ 

͙͍͍ͨͪͦͦ͒ͫͭ͊͘Φ ˽ͦͤͦͫͭ͡ΈΌ ͍͔͍͙ͯ͒ͦͭͦͪͭ͡Έ ͔ͨͦͭͪ͋ͤͦͫͭΈ ͙͍͍͍͗ͦͭͤͦͦ͒ͫͭ͊ ͍ ͍͔͔͙ͭͪͤ͊ͪͤ·ͻ ͔ͫͨͼ͙͙͊ͫͭ͊͡ͻ 

͍·ͫ΄͔͚ ͙ ͔͔͚ͫͪ͒ͤ ͍͙͊͟͡ͺ͙͊͟ͼ͙͙ ͍ ͭͦ ͍͔ͪͣΎ ͋·ͦ͡ ͔͍ͤͦͣͦ͗ͤͦ͘Σ ͨͦΉͭͦͣͯ ˹˴˭ ˿˿˿˾ ͙ ͤ͊;͊͡Έ͙͙ͤ͟ 

ͦ͋͊ͫͭͤ͡·ͻ ͔͔ͣ͘͡Έͤ·ͻ ͦ ͔͍ͭ͒ͦ͡ ͒ͦ͗ͤ͡· ͋·͙͡ ͦ ͔͔͋ͫͨ;͙ͭΈ ͍·͔͙͔ͨͦͤͤ͡ ͙ͨͪ͊͊͘͟ ˹˴˭ ˿˿˿˾ ͦ ͎͍͔ͨͦ͒ͦͭͦ͟ 

͍͔͔͙ͭͪͤ͊ͪͤ·ͻ ͙͍ͫ͊ͤͭ͊ͪͦ ͒͡Ύ ͦ͟͡ͻ͍ͦͦ͘Φ  

 ˹ ͊ͪΎ͒ͯ ͫ Ή͙ͭͣΣ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͎͍͙ͨͦ͒ͦͭͦͭΈ ͔ͦͦͭ͘ͻ͙͍ͤͦ͟ ͍·ͫ΄͔͚ ͙ ͔͔͚ͫͪ͒ͤ ͍͙͊͟͡ͺ͙͊͟ͼ͙͙ ͒͡Ύ 

͍͔͔͙ͨͪͦ͒ͤΎ ͙ͪ͊͘͡;ͤ·ͻ ͔͡;͔͋ͤ·ͻ ͙ ͨͪͦͺ͙͙͊ͭ͟͡;͔͙ͫ͟ͻ ͔͙ͣͪͦͨͪΎ͙͚ͭΦ ˤ͔ͫ ͍͔͔͙ͭͪͤ͊ͪͤ·͔ ͙͙ͪ͊͋ͦͭͤ͟ 

͒ͦ͗ͤ͡· ͋·ͭΈ ͎͍ͦͭͦ· ͟ ͍·͔͙ͨͦͤͤ͡Ό ͡Ό͋·ͻ ͙͚͊͒͊ͤ͘Φ ˹͔ ͔͔ͫ͒ͯͭ͡ ͋ͦΎͭΈͫΎ ͔͔͍͙ͨͪ͊͟͡ͺ͙͊͟ͼ͙͙Σ ͙͋ͦΣ ͊͟͟ 

͍͙ͨͪ͊ͦ͡Σ ͊͗͒͟·͚ ͍͔͔͙ͭͪͤ͊ͪͤ·͚ ͍ͪ͊; ό͔͙͎͋͊ͭͪͦͦ͟͡Σ ͔͎ͫͪͦͦ͡Σ ͣΎ͍͔ͫͦ͒Σ ͙͊ͫͦͫͭ͟͡ ͙ ͭΦ͒Φύ ͍ ͔ͦͪͦͭͦ͟͟ 

͍͔ͪͣΎ ͔ͣͦ͗ͭ ͍͔ͦ͊͒ͭ͡Έ ͙ͤ͊ͤ͘Ύ͙ͣ ͙ ͍ͤ͊·͙͊ͣ͟ ͍ ͡Ό͚͋ͦ ͙ͨͪ͊ͭ͟;͔͚ͫͦ͟ ͍͔ͦ͋ͫͭ͊ͤͦ͟ ώпсΣ ͫΦ п-5].  

 ˽ ͔ͦͫ͡ ͔͙ͦͤͭͪͤ͊ͫͭͯͨͤ͟͡Ύ ͨͦ͒ ˸͍͚ͦͫͦ͟ ͍ ͤ͊;͔͊͡ мфпн ͎ΦΣ ͨͦ ͍ͦͨͪͦͫͯ ͦ ͙͍ͨͪͦͭͦΉ͙͙ͨͦͦͭ͘;͔͙ͫ͟ͻ 

͔͙ͣͪͦͨͪΎ͙ͭΎͻ ͤ͊ ͍͔ͦͫͦ͋ͦ͗͒ͤͤ·ͻ ͔͙͙ͭͪͪͭͦͪΎͻ ͤ͊ ͙ͫͭͪ͊ͤͼ͊ͻ ͗ͯͪͤ͊͊͡ ζˤ͔͔͙͙ͭͪͤ͊ͪΎη ͟ ͔͎ͦ͊ͣ͟͡͡ 

͙ͦ͋ͪ͊ͭͫ͡Ύ ͤ͊;͊͡Έ͙ͤ͟ ˤ͔͔͙͎ͭͪͤ͊ͪͤͦͦ ͍͔͙ͯͨͪ͊ͤ͡Ύ ˹˴˭ ˾˿̅˿˾ ˸͍͙ͯͭͦͤ ˤΦˮΦΥ ͍͔͔͙ͭͪͤ͊ͪͤ·͔ ͯ ͍͔͙ͨͪ͊ͤ͡Ύ 

͍͍͙͍͔ͦͫͫͭ͊ͤ͊͊ͣ͡·ͻ ͔͚ͦ͋͊ͫͭ͡ ͒ͦ͗ͤ͡· ͋·͙͡ ͔ͦͫͦ͋ͦ ͍͙͙͔ͤͣ͊ͤ ͔ͯ͒͡ΎͭΈ ͙ͫ͊ͤͭ͊ͪͤͦͣͯ ͍͔͙ͦ͒ͦͪͦͤ͘͡Ό 

͚͍ͪ͊ͦͤͦΦ ˾͚͊ͦͤ ͔͒ͦ͗ͤ͡ ͋·ͭΈ ͦ;͙΅͔ͤ ͦͭ ͍ͭͪͯͨͦ ͙͍͗ͦͭͤ·ͻ ͙ ͙ͻ ͍ͦͫͭ͊ͭͦ͟Φ ̂ͼ͔͔͍͡΄͙͔ ͙ͦͫͭ͊ͭ͟ ͺͯͪ͊͗͊ 

ό͙ͫͪ͒͟· ͔ͫͤ͊ ͙ ͫͦͦͣ͡·ύ ͒ͦ͗ͤ͡· ͋·ͭΈ ͭ΅͔͊ͭ͡Έͤͦ ͔ͨͪͦͫͣͦͭͪͤ·Σ ͊ ͔͙ͫ͡ ͔ͫͭΈ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭΈΣ ͭͦ 

͍͔͎ͨͦ͒ͪͤͯͭ· ͻ͙͙ͣ;͔ͫͦͣͯ͟Σ ͙͙͡ ͔͙͎͙͋͊ͭͪͦͦ͟͡;͔ͫͦͣͯ͟ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡ΎͣΦ ˤ͙͔ͤͣ͊ͭ͡Έͤͦ ͔ͭ͊͗͟ ͒ͦ͗ͤ͡· 

͋·ͭΈ ͔ͦͫͣͦͭͪͤ· ͙ ͙͔͍ͫͫ͒ͦ͊ͤ͡· ͔ͣͫͭ͊ ͍͔͍ͦ͒ͦͨͦ ͒͡Ύ ͫͦͭ͊͟ όͦͦ͒͟͡ͼ·Σ ͨͪͯ͒· ͙ ͒ͪΦύ 

˭͊͒͊;͊ ͍͔͔͙ͭͪͤ͊ͪͤ·ͻ ͎͙ͦͪ͊ͤ͊͘ͼ͙͚ ς ͍ ͪ͊ͭ͟;͚͊΄͙͚ ͫͪͦ͟ ͍·͙ͪ͊ͫͭͭΈ ͊͒ͪ͟· ͨͦͤͦ͡ͼ͔ͤͤ·ͻ 

ͨͦͣͦ΅͙͍ͤͦ͟ ͍͔͔͙ͭͪͤ͊ͪͤ·ͻ ͍ͪ͊;͔͚ ͙ ͺ͔͡Έ͒΄͔͍ͪͦΦ ́ͦ͡Έͦ͟ ͙ͨͪ Ήͭͦͣ ͍͙͙ͯͫͦ͡Σ ͍͔ͯͭͪ͗͒͊͡ ͍͙͔ͪͯͦͦ͒ͭ͟͡ΈΣ 

͍ͦͣͦ͗ͤͦ͘ ͋·ͦ͡ ͍͙ͫͨͪ͊ͭΈͫΎ ͫ ͊͒͊͘;͙͊ͣ ώомΣ ͫΦ у].  

˴ ͦͤ͟ͼͯ мфпм ͎Φ ͤ͊ ͔͔ͫ͡ ͦͫͭ͊ͦͫ͡Έ ͭͦ͡Έͦ͟ уΣп ͣͤ͡Φ ͦ͡΄͔͚͊͒ όофΣу҈ ͍͔͎͒ͦͦͤͤͦͦ ͎͍ͨͦͦͦ͡ΈΎύ [мнΣͫΦ 

86]. ˤ ͍ͫΎ͙͘ ͫ ͔ͭͣΣ ;ͭͦ ͤ͊͘;͙͔ͭ͡ΈͤͯΌ ;͊ͫͭΈ ͦ͡΄͔͚͊͒ ͙͘ ͔ͫ͡Έ͎ͫͦͦ͟ ͻͦ͘Ύ͚͍ͫͭ͊Σ ͙͙͍͙ͣͦ͋ͦ͊͘͡͡ ͒͡Ύ ͤͯ͗͒ 

ͺͪͦͤͭ͊Σ ͊ ͔ͭ͊͗͟ ͋·͙͡ ͙͍ͨͪ͊ͤ͘· ͍ ͙͊ͪͣΌ ͎͙͔ͣͤͦ ͔ͣͻ͙͊ͤ͊ͭͦͪ͘·Σ ͭͦ ͔ͪͦͣ͟ ͍͍ͦͦ͡Σ ͤ͊ 

͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ ͪ͊͋ͦͭ͊ͻ ͙ͫͭ͊͡ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͍ͦͪͦ͟Φ ˤͦ ͎͙ͣͤͦͻ ͔͎͙ͪͦͤ͊͡Έͤ·ͻ ͔͔͙ͦͭ͒ͤ͡Ύͻ 

͙͔͒͊ͭ͘͡Έ͍ͫͭ͊ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔͚ͫͭͤͤͦ ͙͔ͭͪ͊ͭͯͪ͡· ͋·͙͡ ͔ͦͭͨ;͊ͭ͊ͤ· ͍͔͍ͫͦͦͭͭͫͭͯΌ΅͙͔ ͙ͤͫͭͪͯ͟ͼ͙͙Σ ͫ 

ͼ͔͡ΈΌ ͔͍ͨͪ͒ͦͭͪ͊΅͔͙ͤΎ ͍͔ͪ͒͊ ͍͒ͦͪͦ͘ΈΌ ͫͦͭ͊͟Φ ˤ ;͙͊ͫͭͤͦͫͭΣ ͤ͊ ͋·;͊͟ͻ-͊ͫͭͪ͊ͭ͊͟ͻΣ ͔͔͍ͪͪͤ͘·ͻ ͋·͊͟ͻ-

͙͍͙͔ͨͪͦͦ͒ͭ͘͡Ύͻ ͙ ͤ͊ Ύ͍ͦ͡·ͻ ͍ͦͪͦ͊͟ͻ ͣͦ͗ͤͦ ͋·ͦ͡ ͙͍͙ͨͪͦͦ͒ͭ͘Έ ͍͔ͫ ͍͙͒· ͪ͊͋ͦͭΥ ͍ͫͨ͊΄ͯ͟Σ 

͍͙͔͋ͦͪͦͤͦ͊ͤΣ ͯ͟͡Έ͙͍ͭ͊ͼ͙ΌΣ ͪ͊͋ͦͭͯ ͤ͊ ͨͪͦͫͭ·ͻ ͯ͋ͦͪͦ;ͤ·ͻ ͣ͊΄͙ͤ͊ͻΣ ͙͍͙͔ͫͪ͒ͦ͊ͤ͟Σ ͍ͦͯ͘͟ ͔ͪͤ͊͘Σ ͔ͫͤ͊ ͙ 

ͨͪΦ ˨͡Ύ ͙͍͗ͦͭͤ·ͻ Ή͙ͭͻ ͔͎͙͚͊ͭͦͪ͟ ͋·͡ ͍͔ͯͫͭ͊ͤͦͤ͡ ͨͦͤ͡·͚ ͪ͊͋ͦ;͙͚ ͔͒ͤΈΦ  

˨͚ͦͤ·ͻ ͍ͦͪͦ͟ ͔ͤ ͔͍ͫ͒ͦ͊ͦ͡͡ ͍͙ͫͭ͊ͭΈ ͤ͊ ͪ͊͋ͦͭ·Σ ͔ͭͪ͋ͯΌ΅͙͔ ͙͔͒ͭ͡͡Έͤ·ͻ ͔͔ͨͪͻ͍ͦ͒ͦΦ ˣ·;͍ͦ͟ ͦͭ м 

͒ͦ н ͔ͭ͡ ͤ͊͒ͦ ͋·ͦ͡ ͍͙ͫͭ͊ͭΈ ͤ͊ ͔͔͋ͦ͡ ͔͎͙͔͟͡ ͪ͊͋ͦͭ· ς ͍͙͔͋ͦͪͦͤͦ͊ͤΣ ͯ͟͡Έ͙͍ͭ͊ͼ͙ΌΣ ͯ͋ͦͪͯ͟ ͯͪͦ͗͊ΎΣ 
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͔͔͍ͨͪͦͯ͘͟ ͔͎͙͟͡ͻ ͎͍ͪͯͦ͘Φ ˽͙͔ͪͦ͒ͦ͗ͭ͡͡ΈͤͦͫͭΈ ͪ͊͋ͦ;͔͎ͦ ͒ͤΎ ͒͡Ύ ͙ͤͻ ͒ͦ͗ͤ͊͡ ͋·͊͡ ͍ͫͦͫͭ͊͡ΎͭΈ р-с ;͍͊ͫͦΦ 

ˣ·͙͟-͙͍͙͔͙ͨͪͦͦ͒ͭ͘͡ ͍ ͫͯ͡;͚ͤͦ ͔͙ͨͪͦ͒ ͎͙ͣͦ͡ ͪ͊͋ͦͭ͊ͭΈ р-с ;͍͊ͫͦ ͍ ͔͒ͤΈ ͫ  ͔͔ͨͪͪ·͍ͦͣ ͤ͊ ͦͭ͒·ͻ м-н ;͊ͫ͊Φ 

˶ͯ;΄͔ ͍͔͎ͫͦΣ ͙ͻ ͋·ͦ͡ ͍͙ͫͭ͊ͭΈ ͤ͊ ͪ͊͋ͦͭ· ͨͦ ͍͔ͨͦ͒ͦ͘͟ ͍ͦͪͣͦ͟ ͙ ͍ͦ͒·, ͙ ͎͙͔͒ͪͯ ͪ͊͋ͦͭ·Σ ͍ͫΎ͊ͤͤ͘·͔ ͫ 

͙͍͙͔ͦ͋ͫͯ͗͊ͤͣ͡ ͙͍͍͗ͦͭͤͦͦ͒;͔͙ͫ͟ͻ ͺ͔ͪͣ ώмтΣ ͫΦ о].  

˹͊ ͍ͦͪͦ͊͟ͻ ͙ ͋·͊͟ͻ ͔ͤ͡Έ͘Ύ ͋·ͦ͡ ͪ͊͋ͦͭ͊ͭΈ ͨͦ ͍Ύͦͣͯ͘͟ ͙ ͫͦ͟͡Έͦͣͯ͘͟ ͎ͪͯͤͭͯ ό͔ͨͦͫ͡ ͙ͫ͡Έͤ·ͻ 

͔͚͒ͦ͗͒Σ ͙͙͡ ͙ͨͪ ͭ͊Ύ͙͙ͤ ͔͎ͫͤ͊ύΣ ͨͦ ͡Έ͒ͯ ͙ ͎ͯ͋ͦͦͣͯ͟͡ ͔͎ͫͤͯΦ ˹͙ ͍ ͔ͦͣ͟ ͫͯ͡;͔͊ ͔ͤ͡Έ͘Ύ ͋·ͦ͡ ͪ͊͋ͦͭ͊ͭΈ ͍ͦ 

͍͔ͪͣΎ ͒ͦ͗͒ΎΣ ͨͦͭͦͣͯ ;ͭͦ ͣͦͪ͊͟Ύ ͻͦ͊͟͡ ͦ ;͔ͤΈ ͋·ͫͭͪͦ ͎ͣͦ͊͡ ͍͙͍ͭͪ͊ͣͪͦ͊ͭΈͫΎΦ ̒ͪͣͦ ͙ ΄͔Ύ ͒ͦ͗ͤ͡· ͋·͙͡ 

͔ͫͦ͒ͪ͗͊ͭΈͫΎ ͍ ;͙͔ͫͭͦͭΦ ˤ ͔͙ͨͪͦ͒ ͔͍ͨͦ͡·ͻ ͪ͊͋ͦͭ ͙͍͗ͦͭͤ·͔ ͔͎͡;͔ ͎͊ͪ͘Ύͤ͘Ύ͙ͫ͡ΈΣ ͍͔͙ͯ͡;͙͍͊͊ͫ͡Έ 

ͦͨ͊ͫͤͦͫͭΈ ͔͙͚ͨͦͪ͊͗ͤ ͙ ͯ΄͙͍͋ͦΥ ͔ͦͫͦ͋ͤͤͦ ͔͎ͦ͟͡ ͍͔͙ͨͦͪ͗͒͊ͫ͡Έ ͎͙ͤͦ ͙ ͍·ͣΎΦ ˽ͦΉͭͦͣͯ ͊͘ ͚ͪ͊͋ͦͭͦ 

͙͍͗ͦͭͤ·ͻ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͋·ͦ͡ ͙͙ͯͫͭ͡Έ ͍͔͔͙ͭͪͤ͊ͪͤͦ-͙ͫ͊ͤͭ͊ͪͤ·͚ ͤ͊͒ͦͪ͘Σ ͔ͦͫͦ͋ͤͤͦ ͊͘ ͫͦͫͭͦΎ͙͔ͤͣ ͎ͤͦΦ 

ˬ͙͍ͦͭͤ·ͻ ͤ͊͒ͦ ͋·ͦ͡ ;͊΅͔ ͦ͋ͣ·͍͊ͭΈ ͙ ;͙͙ͫͭͭΈ ͣΎ͎͚ͦ͟ ΅͔͚ͭͦ͟Φ ˨͡Ύ ͦͭ͒·ͻ͊ ͙͍͎͗ͦͭͤͦͦ ͒ͦ͗ͤͦ͡ ͋·ͦ͡ 

͋·ͭΈ ͔͔ͨͪ͒ͯͫͣͦͭͪͤͦ ͣΎ͎͔ͦ͟ ͔ͦ͗͡ ͙ ͔ͯͫͭͪͦͤ͊ ͊͘΅͙ͭ͊ ͦͭ ͒ͦ͗͒Ύ ώмтΣ ͫΦ п].  

ˤ ͙͔͗͊ͪ͟ ͙͒ͤ ͍ͦͪͦ͟ ͣͦ͗ͤͦ ͋·ͦ͡ ͊ͨͪ͘Ύ͎͊ͭΈ ͭͦ͡Έͦ͟ ͍ ͔͙͔ͯͭͪͤͤ ͙ ͍͔;͔͙͔ͪͤ ;͊ͫ·Φ ˭͊ͨͪΎ͎͊Ύ ͍ͦͪͦͯ͟Σ 

ͤ͊͒ͦ ͊͗͒͟·͚ ͪ͊͘ ͋·ͦ͡ ͙͍ͦͫͣ͊ͭͪ͊ͭΈ ΄͔Ό ͙ ͻͦͯ͟͡Φ ˽͙ͪ ͔͙͙ͦ͋ͤ͊ͪͯ͗ͤ ͎͔͍ͤ͊ͤͭͦΣ ͙͙͡ ͪ͊ͤΣ ͍ͦͪͦͯ͟ 

͔͍ͫ͒ͦ͊ͦ͡͡ ͍͙ͦͫͦ͋ͦ͒ͭΈ ͦͭ ͪ͊͋ͦͭ ͒ͦ ͔ͭͻ ͨͦͪΣ ͨͦ͊͟ ͙ͦͤ ͔ͤ ͙͍͊͗ͯͭ͘Σ ͙ ͔͍ͭͪ͋ͦ͊ͦͫ͡Έ ͙͍͙ͫͨͪ͊ͭΈ ͯͨͪΎ͗Έ ώ17, 

ͫΦ р].  

˿ͦͪͦͫͭ͟Έ ͔͔͍͙͔͙ͨͪ͒͗ͤΎ ͎ͪͯͨͤͦͦ͟ ͎͎ͪͦ͊ͭͦͦ ͫͦͭ͊͟ ͫ ͎͚ͤ͊ͪͯͦ͘͟ ͒ͦ͗ͤ͊͡ ͋·͊͡ ͍ͫͦͫͭ͊͡ΎͭΈ нΦр ς 2,7 

ͣ͟κ;͊ͫΦ ˥ͪͯ͘Σ ͦͭͦͪ͟·͚ ͔ͣͦ͗ͭ ͋·ͭΈ ͔͔͍͔͔ͨͪͤ͘ ͤ͊ ͔͔͎͔ͭ͡Σ ͔͒ͦ͗ͤ͡ ͋·ͭΈ ͍͔ͪ͊ͤ ͔͎ͦ ͙͍͗ͦͣͯ ͍͔ͫͯΦ ˨͡Ύ ͍ͦͪͦ͟ 

Ήͭͦͭ ͎ͪͯ͘ ͔͒ͦ͗ͤ͡ ͋·͡ ͍ͫͦͫͭ͊͡ΎͭΈ ͍͙ͨͦͦͤͯ͡ ͙͍͎͗ͦͦ ͍͔ͫ͊ ώмтΣ ͫΦ ф].  

˹͊ͪͦͣ͊ͭͦͣ͟ ͔͔͔͙ͣ͒͘͡͡Ύ ˿˿˿˾ омΦлуΦмфпн ͋·͙͡ ͍͔͔ͯͭͪ͗͒ͤ· ζ˽͙͔ͪͣͪͤ·͔ ͔ͦͦͭ͘ͻ͙ͤ;͔͙͔ͫ͟ ͙ 

͍͔͔͙ͭͪͤ͊ͪͤ·͔ ͍͙ͨͪ͊͊͡ ͨͦ ͯͻͦ͒ͯΣ ͔͙ͫͦ͒ͪ͗͊ͤΌ ͙ ͔͙ͦͪͣͤ͟͡Ό ͪ͊͋ͦ;͔͎ͦ ͙ ͙͍͎ͨͪͦ͒ͯͭͤͦͦ͟ ͫͦͭ͊͟ηΣ ͍ 

ͦͭͦͪ͟·ͻ ͤ͊ͪΎ͒ͯ ͫ ͎͙͎͙͔͙ͦͦͤ͘;͔͙͙ͫͣ͟ ͍͙ͯͫͦ͡Ύ͙ͣΣ ͋·ͦ͡ ͔͔ͨͪ͒ͯͫͣͦͭͪͤͦ ͍ ͼ͔͡Ύͻ ͔ͤ͒ͦͨͯ΅͔͙ͤΎ Ύ͍͙ͦͦͫͭ͡ 

ͫͦͭ͊͟ ͙ ͔͔͎͎͗ͦ͒ͤͦͦ ͨͦͯ͡;͔͙ͤΎ ͦͭ ͚͊͗͒ͦ͟ ͔͙ͦͤͣ͊ͭ͟͟Σ ͍ͦͪͦ͟·Σ ͍ͦͼ·Σ ͦ͘͟·Σ ͍͙͙ͫͤͦͣ͊ͭ͟ ͙ͨͪͨͦ͒͊͡Σ 

͍͙ͨͪͦͦ͒ͭΈ ͍͔͍͔͔ͫͦͪͣͤͤͯΌ ͫͯ͡;ͯ͟Σ ͙͙͡ ͙͍͔͔ͫͯͫͫͭͤͤͦ͟ ͔͔͔͙͔ͦͫͣͤͤ ͍͔͎ͫͦ ͣ͊ͭͦ;͎ͤͦͦ ͎͍ͨͦͦͦ͡ΈΎΣ 

͙͎͎ͨͪͦ͒ͤͦͦ ͟ ͪ͊ͫͨͦ͒ͯ͡Φ ˹͊ ͺ͔ͪͣ͊ͻ ͔͙ͨͪ͒ͨͫ·͍͊ͦͫ͡Έ ͙͔ͣͭΈ ͔͊ͤ͒͊ͪͤ͟͡·͚ ͨ͊ͤ͡ ͫͯ͡;͔͟Σ ͍·͔͔͙͗ͪ͋͟Σ 

͔͍ͦͭͦ͡Σ ͍ͦͦͭͦ͟Σ ͍ͦͨͦͪͦͫͦΦ ˮ ͔͊ͨͪ͘΅͊ͦͫ͡Έ ͨͯͫ͊ͭ͟Έ ͍ ͫͯ͡;ͯ͟ ͦ͡΄͔͚͊͒ ͔͔ͪ͊ͤ о ͔ͭ͡Σ ͪͯͨͤ͟·͚ ͎ͪͦ͊ͭ·͚ ͫͦͭ͟ 

͔͔ͪ͊ͤ мΣр-н ͔ͭ͡Σ ͍͔ͦͼ ͙ ͦ͘͟ ς м ͎ͦ͒͊Σ ͍͙͔͚ͫͤ ς ф ͔ͣͫΎͼ͔͍Φ ˤͦ ͍͔ͪͣΎ ͔͍ͦͭͦ͡Σ ͍ͦͦͭͦ͟Σ ͍ͦͨͦͪͦͫͦΣ 

͍·͔͔͙͗ͪ͋͟Σ ͤ͊ ͦ͟͡ͻͦͤ͘·ͻ ͙͍͍͗ͦͭͤͦͦ͒;͔͙ͫ͟ͻ ͺ͔ͪͣ͊ͻ ͒ͦ͗ͤ͡· ͋·͙͡ ͍͙͍ͯͫͭ͊ͤ͊͊ͭ͡ΈͫΎ ͎ͪͯͦͫͯͭͦ͟͡;ͤ·͔ 

͔͍͒͗ͯͪͫͭ͊ [уΣ ͫΦ 74].  

˽͍͔͙͔ͦͫͭ͊ͤͦͤͣ͡ ˿͍ͦͤ͊ͪͦͣ͊͟ ˿˿˿˾ ͙ ̇˴ ˤ˴˽ό͋ύ ͦͭ муΦмлΦмфпн ζ˻ ͔ͣͪ͊ͻ ͨͦ ͒͊͡Έ͔͚ͤ΄͔ͣͯ 

͍͙͙ͪ͊ͭ͘Ό ͨͦ͒ͫͦ͋ͤ·ͻ ͻͦ͘Ύ͚͍ͫͭ ͨͪͦͣ·΄͔ͤͤ͡·ͻ ͍ͤ͊ͪͦͣ͊ͭͦ͟η ͙͍ͦͤͫͭ͊ͭͪͦ͊ͫ͟͡Ύ ͺ͊ͭ͟ ͎ͭͦͦΣ ;ͭͦ Ή͙ͭ 

ͻͦ͘Ύ͚͍ͫͭ͊ ͎ͪ͊ͫͨͦ͊͊͡Όͭ ͤ͊͘;͙͔ͭ͡Έͤ·ͣ ͎͍ͨͦͦͦ͡Έ͔ͣ ͍͙͔͚ͫͤΣ ͍͔ͦͼ ͙ ͎ͪͯͨͤͦͦ͟ ͎͎ͪͦ͊ͭͦͦ ͫͦͭ͊͟ [фΣ ͫΦ тор]. 

˽͔͙ͪ͒ͨͫ·͍͊ͦͫ͡Έ Ή͙ͭͣ ͻͦ͘Ύ͚͍ͫͭ͊ͣ ͍ ͼ͔ͦͣ͡ ͨͦ ͔ͫͭͪ͊ͤ ͍͔͙͒ͦͫͭ ͟ лмΦлмΦ мфпп ͎͍ͨͦͦͦ͡Έ͔ ͍͙͔͚ͫͤ ͒ͦ смлΣс 

ͭ·ͫΦ ͎͍ͦͦ͡Σ ͍ ͭͦͣ ;͙͔ͫ͡ ͍͙ͫͤͦͣ͊ͭͦ͟ ͒ͦ ссΣл ͭ·ͫΦ ͎͍ͦͦ͡Σ ͎͍ͨͦͦͦ͡Έ͔ ͍͔ͦͼ ͙ ͦ͘͟ ͒ͦ оммΣм ͭ·ͫΦ ͎͍ͦͦ͡Σ 

͎͍ͨͦͦͦ͡Έ͔ ͎ͪͯͨͤͦͦ͟ ͎͎ͪͦ͊ͭͦͦ ͫͦͭ͊͟ ς ͒ͦ омрΣу ͭ·ͫΦ ͎͍ͦͦ͡Σ ͍ ͭΦ;Φ ͍ͦͪͦ͟ ς ͒ͦ момΣп ͭ·ͫΦ ͎͍ͦͦ͡Φ ˤ͔ͣͤΎͦͫ͡Έ 

͍ ͦ͋Ύ͊ͤͤͦͫͭ͘Έ ˹͊ͪͦͣ͊ͭͯ͟ ͍ͫͦͻ͍ͦͦ͘ ˿˿˿˾ ͙ ˹͊ͪͦͣ͊ͭͯ͟ ͣΎ͚ͫͤͦ ͙ ͣͦͦ͡;͚ͤͦ ͨͪͦͣ·΄͔͙ͤͤͦͫͭ͡ ˿˿˿˾ 

ͨͪͦ͒͊ͭΈ ͨͪͦͣ·΄͔ͤͤ͡·ͣ ͔͙ͨͪ͒ͨͪΎ͙ͭΎͣ ͍ мфпо ͎Φ ͔͔͔͔ͦͨͪ͒ͤͤͦ͡ ͙ͦ͟͡;͔͍ͫͭͦ ͔ͭ͡ΎͭΣ ͨͦͪͦͫΎͭ ͙ Ύ͎ͤΎͭΦ 

˽ͪͦͣ·΄͔ͤͤ͡·ͣ ͤ͊ͪͦͣ͊ͭ͊ͣ͟ ͔͎ͨͪ͒͊͊ͦͫ͡͡Έ ͪ͊ͫ΄͙͙ͪͭΈ ͍͔ͫͦ͋ͫͭͤͤͯΌ ͍ͦͪͣͦͯ͟Ό ͋͊ͯ͘ ς ͍͔͙ͯ͡;͙ͭΈ 

͙͊͊͒͘͟͟͡ ͙ͫͦͫ͊͡Σ ͔͍ͨͦͫ· ͍ͦͪͣͦ͟·ͻ ͔͍ͦͪͤͨͦ͒ͦ͟͡Σ ͙ͤ͊͊͒ͭ͡Έ ͫ͋ͦͪ ͙ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͙ͨ΅͔͍·ͻ ͦͭͻ͍ͦ͒ͦΦ 

˨͙͔ͪͭͦͪ͊ͣ͟ ͔͙ͨͪ͒ͨͪΎ͙͚ͭ ͔͎ͨͪ͒͊͊ͦͫ͡͡Έ ͔ͭ͊͗͟ ͎͙͍ͦͪ͊ͤͦ͊ͭ͘Έ ͔ͪͣͦͤͭ ͙ ͙͔ͫͭͪͦͭ͡Έ͍ͫͭͦ ͍ͤͦ·ͻ 

͙͍͍͗ͦͭͤͦͦ͒;͔͙ͫ͟ͻ ͔ͨͦͫͭͪͦ͟Φ ˴͔ͪͦͣ ͎ͭͦͦΣ ͔ͪ͊ͪ͘΄͊ͦͫ͡Έ ͨͦ͒ͫͦ͋ͤ·ͣ ͻͦ͘Ύ͚͍ͫͭ͊ͣΣ ͤͯ͗͒͊Ό΅͙ͣͫΎ ͍ 

ͣͦͦ͒ͤ͡Ύ͔͟Σ ͍ͦͤͭͪ͊ͭͦ͊ͭ͟͟Έ ͔ͭ͡Ύͭ ͙ ͍͔ͦͼ ͯ ͪ͊͋ͦ;͙ͻ ͙ ͫͯ͗͊͡΅͙ͻ ͍͙ͫͦͻ ͔͙ͨͪ͒ͨͪΎ͙͚ͭ ͫ ͔͔͔͙͔ͦͨͪ͒ͤͣ͡ 

͍͙͚ͯͫͦ͡ ͪ͊ͫ;͔ͭ͊ ͊͘ Ή͙ͭ ͪ͊͋ͦͭ· [фΣ ͫΦ тот-738].  

˨͊ͤͤ·͔ ̇˿̂ ͦ ͙͔ͨͪͨͦ͒͡ ͣͦͦ͒ͤ͡Ύ͊͟ ͨͦ ͦ͟͡ͻͦ͊ͣ͘ ͭ·͍ͦ͡·ͻ ͚͍ͪ͊ͦͤͦ ͤ͊ млл ͣ͊ͭͦ͟Σ ͙͔͍ͣ΄͙ͻͫΎ ͍ 

ͤ͊;͔͊͡ ͎ͦ͒͊Υ  
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˸ͦͦ͒ͤ͡Ύ͟ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ 
͙͍͗ͦͭͤ·ͻ 

мфпл ͎Φ мфпм ͎Φ мфпн ͎Φ мфпо ͎Φ 

͔́͡Ύͭ͊ 83 81 71 67 

͎̒ͤΎͭ͊ ͙ ͦ͘͟͡Ύͭ͊ 108 97 90 82 

˽ͦͪͦͫΎͭ͊ 868 804 753 524 

ˬ͔͔ͪ͋Ύͭ͊ 42 40 31 23 

 

˿͔͙͔ͭͪͣͭ͡Έͤͦ ͨ͊͒͊͡ ͙ͨͪͨͦ͒͡ ͔͔͗ͪ͋Ύͭ ͙ ͨͦͪͦͫΎͭΦ ˽͙ͪͨͦ͒͡ ͎ͪͯͨͤͦͦ͟ ͎͎ͪͦ͊ͭͦͦ ͫͦͭ͊͟Σ ͍͔ͦͼ ͙ ͦ͘͟ 

͋·͡ ͔͔͋ͦ͡ ͚ͯͫͭͦ;͙͍Σ ͤͦ ͔ͭͦ͗ ͔ͯͣͤΈ΄͙ͫ͡Ύ ͙͔ͨͪͣͪͤͦ ͤ͊ нл҈Φ ͍͔͙̂͡;͙͍͊ͫ͡Ύ ͙ ͔ͨ͊͒͗ ͣͦͦ͒ͤ͡Ύ͊͟Φ ˤ 

;͙͊ͫͭͤͦͫͭΣ ͨͦ ͦ͟͡ͻͦ͊ͣ͘ ͭ·͍ͦ͡·ͻ ͚͍ͪ͊ͦͤͦΣ ͎͙͔͋͡Έ ͔ͭ͡Ύͭ ͍ ͨͪͦͼ͔ͤͭ͊ͻ ͟ ͙ͨͪͨͦ͒ͯ͡ ͍͙ͫͦͫͭ͊͊͡ ͍ мфпо ͎Φ 20%, 

ͨͦͪͦͫΎͭ ς мф҈Σ Ύ͎ͤΎͭ ͙ ͦ͘͟͡Ύͭ ς мт҈Σ ͔͔͗ͪ͋Ύͭ ς 15%. 

˿ͻ͔ͦ͒ͤͦ ͔͙͔ͨͦͦ͗ͤ͡ ͔͒͡ ͋·ͦ͡ ͙ ͍ ͍ͫͦͻͦ͊͘ͻΦ ˤ мфпо ͎Φ ͍ ͻͦ͘Ύ͚͍ͫͭ͊ͻ ͙͔ͫͫͭͣ· ˹͊ͪͦͣ͊ͭ͊͟ ͍ͫͦͻ͍ͦͦ͘ 

˿˿˿˾ ͋ͦ͡Έ΄͔ ͍͙ͨͦͦͤ͡· ͣ͊ͭͦ;͎ͤͦͦ ͎͍ͨͦͦͦ͡ΈΎ ͎ͪͯͨͤͦͦ͟ ͎͎ͪͦ͊ͭͦͦ ͫͦͭ͊͟ ͙ ͍͔ͦͼ ό͙͔ͨͪͣͪͤͦ сл҈ύ ͙͒͊͡ 

͙ͨͪͨͦ͒͡Φ ̉ͭͦ ͔͊ͫ͊ͭͫ͟Ύ ͔ͦͤͣ͊ͭͦ͟͟Σ ͭͦ ͭͦ͡Έͦ͟ ;͔͍͔ͭͪͭ͊Ύ ;͊ͫͭΈ ͙ͻ ͔͔͙ͦ͗ͪ͋͊ͫ͡ΈΦ ͔́͊͗͟ ͔ͦͭͣ;͊ͫ͡Ύ ͪͦͫͭ 

͔ͨ͊͒͗͊ ͣͦͦ͒ͤ͡Ύ͊͟Σ ͍ мфпо ͎Φ ͨ͊ͦ͡ мтΣс҈ ͎ͪͯͨͤͦͦ͟ ͎͎ͪͦ͊ͭͦͦ ͫͦͭ͊͟Σ ͍ н-о ͪ͊͊͘ ͋ͦ͡Έ΄͔Σ ;͔ͣ ͔ͤ͊͊ͤͯͤ͟ 

͍͚ͦͤ· [нΣ ͫΦ мул].  

˽͙ͪ;͙͙ͤ͊ͣ ͔ͨ͊͒͗͊ ͫͦͭ͊͟ ͋·͙͡ ͔ͤͻ͍͊ͭ͊͟ ͍ͦͪͣͦ͟Σ ͨͦ͡ͻ͚ͦ ͯͻͦ͒ ͊͘ ͙͍͗ͦͭͤ·͙ͣΣ ͔͙͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤ 

͋ͪͯͼ͔͔͊͘͡͡ ͙ ͒ͪΦ ͔͍͙͚͊͋ͦ͊ͤ͘͡Σ ͯͻͯ͒΄͔͙͔ͤ ͍͔͔͙͎ͭͪͤ͊ͪͤͦͦ ͙͍͙ͦ͋ͫͯ͗͊ͤ͡Ύ ͙ ͔͍͔͍͔͔ͤͫͦͪͣͤͤ͊Ύ 

͍·͍͋ͪ͊ͦ͊͟͟ ͔ͫͭ͊ͪΌ΅͙ͻ ͍ͦͪͦ͟Φ  

˴͔ͪͦͣ ͎ͭͦͦΣ ͍ ͍ͫΎ͙͘ ͫ ΄͙͙ͪͦͣ͟ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ ͣͦͦ͡;͎ͤͦͦ ͫͦͭ͊͟ ͤ͊ ͔͍ͨͦ͡·ͻ ͪ͊͋ͦͭ͊ͻΣ 

͍͔͙ͯ͡;͙͊ͫ͡Έ Ύ͍ͦͦͫͭ͡Έ ͍ͦͪͦ͟Σ ;ͭͦ ͊ͭͪͯ͒ͤ͘Ύͦ͡ ͍͙͍͍ͦͫͨͪͦͦ͒ͫͭͦ͘ ͫͭ͊͒͊Φ ͔̂ͣͤΈ΄͔͙͔ͤ ͙ͨͪͨͦ͒͊͡ ͙ 

͍͔͙ͯ͡;͔͙͔ͤ ͔ͨ͊͒͗͊ ͙͍͙ͨͪͦ͒ͦ͡ ͟ ͙͔͙ͫͤ͗ͤΌ ͔͍ͭͣͨͦ ͔͔͍͔͎ͫͭͫͭͤͤͦͦ ͙ͨͪͪͦͫͭ͊ ͫͭ͊͒͊Φ ˴͊͗͒·͚ ͎ͦ͒ 

͍·ͪ͊΅͙͍͊ͦͫ͡Έ ͎ͦͪ͊͒ͦ͘ ͔ͣͤΈ΄͔ ͫͦͭ͊͟Σ ;͔ͣ ͍ ͙͔ͣͪͤͦ ͍͔ͪͣΎ ώнΣ ͫΦ мум]. 

ˤ ͍͙͔ͨͪ͊ͭ͡Έ͍͔ͫͭͤͤͦͣ ˽͍͔͙͙ͦͫͭ͊ͤͦͤ͡ ζ˻ ͔ͣͪ͊ͻ ͨͦ ͍͔͙ͯ͡;͔͙ͤΌ ͎͍ͨͦͦͦ͡ΈΎ ͫͦͭ͊͟ ͍ ͦ͟͡ͻͦ͊͘ͻ ͙ 

͍ͫͦͻͦ͊͘ͻ ͙ ͍ͨͦ·΄͔͙ͤΎ ͔͎ͦ ͙͍͙ͨͪͦ͒ͯͭͤͦͫͭ͟ηΣ ͙͍ͦͨͯ͋ͦ͊ͤͤͦͣ͟͡ мпΦлпΦмфпо ͍ ͎͔͔͊ͭ͘ ζ˽͍ͪ͊͒͊ηΣ 

ͦ͋Ύ͘·͍͊ͦ͡ ͙ͨͪͤΎͭΈ Ήͺͺ͔͙͍ͭͤ͟·͔ ͔ͣͪ·Φ ˨͡Ύ ;͔͎ͭͦͦ͟ ͙͙ͨͦͤͣ͊ͤΎ ͍͔͙ͤ͊ͨͪ͊ͤ͡Ύ ͍͔ͫͦͪ΄͔͍͍͙ͤͫͭͦ͊ͤΎ 

͍͙͍͍ͦͫͨͪͦͦ͒ͫͭ͊͘ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ ͙͍͗ͦͭͤ·ͻΣ ͔͒ͫ͘Έ ͙͍͙ͨͪͦ͒ͭͫΎ ͔͍ͨͪ·͚ ͊͋͊͘ͼ ͨΦ мл Ή͎ͭͦͦ 

͔͒ͦͯͣͤͭ͊͟ ͍͒ͦͫͦͤͦ͡Υ ζ˻͋Ύ͊ͭ͘Έ ˹͔͊ͪͦͣͣ͘͟ ˿˿˿˾Σ ˹͍͊ͪͦͣͫͦ͟ͻ͍ͦͦ͘ ˿˿˿˾Σ ͙ͦ͋ͫͨͦͦͣ͟͡͡·Σ 

͚͙ͪ͊ͫͨͦͦͣ͟͟͡·Σ ͍ͫͦͤ͊ͪͦͣ͟· ͔͙ͪͫͨͯ͋͟͡Σ ͦ͋ͦͣ͟·Σ ͚ͪ͊ͦͣ͟͟· ˤ˴˽ ό͋ύΣ ̇˴ ͙͚ͦͣͨ͊ͪͭ͟ ͫͦΌͤ͘·ͻ 

͔͙ͪͫͨͯ͋͟͡Σ ͦ͟͡ͻͦ͘· ͙ ͍ͫͦͻͦ͘· ͙ͨͪͤΎͭΈ ͔ͣͪ· ͟ ͙͍͙͒͊͟͡ͼ͙͙ Ύ͍͙ͦͦͫͭ͡ ͣ͊ͭͦ;͎ͤͦͦ ͎͍ͨͦͦͦ͡ΈΎ ͫͦͭ͊͟ ͤ͊ 

͙͍͍͗ͦͭͤͦͦ͒;͔͙ͫ͟ͻ ͺ͔ͪͣ͊ͻ ͙ ͔͔ͦ͋ͫͨ;͙ͭΈ ͔͔͎͔͗ͦ͒ͤͦ ͨͦͯ͡;͔͙͔ͤ ͙ͨͪͨͦ͒͊͡ ͦͭ ͚͊͗͒ͦ͟ ͍ͦͪͦ͟·Σ ͍ͦͼ· ͙ 

ͦ͘͟· ͙ ͔ͤ ͔͔͔ͣͤ ͨͦͯͭͦͪ͊͡ ͍ͦͨͦͪͦͫͦ ͍ ͎ͦ͒ ͦͭ ͚͊͗͒ͦ͟ ͍͙͙ͫͤͦͣ͊ͭ͟ ͫͭ͊ͪ΄͔ ф ͔ͣͫΎͼ͔͍Σ ͙͔͍ͣ΄͔͚ͫΎ ͍ 

ͦ͟͡ͻ͔ͦ͘ ͤ͊ ͤ͊;͊ͦ͡ ͎ͦ͒͊ηΦ 

˨͔͔͊͡ ͙͎͔͊͊ͭͫ͘͡Ύ ͦ͋ͦͪͤͦ͘Υ Ήͭͦ ͍͟͡Ό;͊ͦ͡ ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͺ͔ͪͣ ͫ͊ͣͼ͙͊ͣ-͙͍͙͔ͨͪͦͦ͒ͭ͘͡Ύ͙ͣ ͍ 

͔ͭ;͔͙͔ͤ мфпо-мфпп ͎͎ΦΣ ͙ͻ ͔͙͔ͦͪͣͤ͟͡Σ ͔͔ͦ͋ͫͨ;͙͍͊Ό΅͔͔ ͔͙͔ͨͦ͒͒ͪ͗͊ͤ ͍ ͻͦͪͦ΄͔͚ ͙͙ͯͨͭ͊ͤͤͦͫͭΣ 

͔ͪ͊ͪ͘΄͔͙͔ͤ ͍ͦ͡Έ͚ͤͦ ͫͯ͡;͙͟ ͤ͊ ͨͦ͡Έ͍͔ͦ͊ͭ͘͡Έͤ·ͻ ͺ͔ͪͣ͊ͻΣ ͤͦ ͔͊ͨͪ͘΅͔͙͔ͤ ͔͔ ͤ͊ ͔͔ͨͣͤͤ͡·ͻ ͺ͔ͪͣ͊ͻΣ 

͙͔ͣΌ΅͙ͻ н ͙ ͔͔͋ͦ͡ ͔͔ͨͣͤͤ͡·ͻ ͋·͍ͦ͟Φ ˽͔͙ͪ͒ͨͫ·͍͊ͦͫ͡Έ ͔ͭ͊͗͟ ͍͙ͨͪͦͦ͒ͭΈ ͔ͤͦ͋ͻ͙ͦ͒ͣ·͔ ͔͙ͣͪͦͨͪΎ͙ͭΎ 

ͨͦ ͍͙͙ͪ͊ͭ͘Ό ͙͍͔͎ͫͯͫͫͭͤͤͦͦ͟ ͔͔͔͙ͦͫͣͤͤΎ ώотΣ ͫΦ т]Φ ˤ ͼ͔͡Ύͻ ͨͦͯ͡;͔͙ͤΎ ͍͎͒ͦͪͦͦͦ͘ ͙ͨͪͨͦ͒͊͡ ͙ 

͔ͤ͒ͦͨͯ΅͔͙ͤΎ ͍͊͋ͦͪͭͦΣ ͔͙ͨͪ͒ͨͫ·͍͊ͦͫ͡Έ ͍·͔͒͡ΎͭΈ ͯ͡;΄͙͔ ͦͪͣ͊͟ ͙ ͙͔ͣͤͪ͊͡ΈͤͯΌ ͨͦ͒ͦͪͣͯ͟͟Φ 

˽͔͙͍ͪ͒ͯͫͣ͊ͭͪ͊ͦͫ͡Έ ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͍͔͎ͫͦ ͎͍ͨͦͦͦ͡ΈΎ ͍ ͔ͭ;͔͙͔ͤ мфпо ͎Φ ͙͎ͨͪͦ͒ͤ·͙ͣ ͔ͨͦͣ΅͔͙ͤΎ͙ͣ ͒͡Ύ ͙ͻ 

͔͙ͫͦ͒ͪ͗͊ͤΎΦ ˹͊ͪͦ͒ͤͦͣͯ ͙͙ͦͣͫͫ͊ͪ͊ͭͯ͟ ͍ͫͦͻ͍ͦͦ͘ ˿˿˿˾ ͍͙ͫͭ͊͊ͫ͡Έ ͊͒͊͘;͊ ͎͙͍ͦͪ͊ͤͦ͊ͭ͘Έ ͍ мфпо ͎Φ ͪΎ͒ 

ͨ͡ ͔͔ͣͤͤ·ͻ ͍ͫͦͻ͍ͦͦ͘Σ ͍ ;͙͊ͫͭͤͦͫͭ ͍ͫͦͻͦ͘ ζ̒͡Έ͙͒ͤͦη ͍ ˾Ύ͚͊ͤͫͦ͘͟ ͙ͦ͋͊ͫͭ͡ ͫͦ ͫͦͭͦͣ͟ ͙͔ͫͣͣͤͭ͊͡Έ͚ͫͦ͟ 

ͨͦͪͦ͒· ͙ ͍ͫͦͻͦ͘ ζ˶͔ͫͤ·͔ ͨͦ͡Ύͤ·η ͍ ˸͍͚ͦͫͦͫͦ͟͟ ͙ͦ͋͊ͫͭ͡ ͫͦ ͫͦͭͦͣ͟ ͻ͎͚ͦͣͦͦͪͫͦ͟͡ ͨͦͪͦ͒· [отΣ ͫΦ у-9]. 

ˤ ͍͔ͦͫͦ͋ͦ͗͒͊ͣ·ͻ ˴͚ͪ͊ͫͤͦ ˢ͙͔͚ͪͣ ͚ͪ͊ͦͤ͊ͻ ͔͙ͨͪ͒ͨͫ·͍͊ͦͫ͡Έ ͙͙ͨͪͤͣ͊ͭΈ ͔ͣͪ· ͨͦ ͍͍͔͙ͦͫͫͭ͊ͤͦͤ͡Ό 

͙͍͍͗ͦͭͤͦͦ͒;͔͙ͫ͟ͻ ͺ͔ͪͣ ͙ ͍͔͔͙͚ͦͦͭͪͤ͊ͪͤͦ͘ ͔͙ͫͭΣ ͔͔ͦ͋ͫͨ;͔͙ͤΌ Ή͙ͭͻ ͎͙ͦͪ͊ͤ͊͘ͼ͙͚ ͙͊͒ͪ͊ͣ͟Σ 

͔ͨͦͣ΅͔͙ͤΎ͙ͣ ͙ ͍͙͔ͦ͋ͦͪͯ͒ͦ͊ͤͣ [отΣ ͫΦ мо]. 

ˤ ͙͍ͦͨͯ͋ͦ͊ͤͤͦͣ͟͡ ͍ мфпо ͎Φ ͔ͭͪͯ͒ ͨͦ ͙͍͔ͫͯͫͫͭͤͤͦͣͯ͟ ͔͔͔͙ͦͫͣͤͤΌ ͯ;͔ͤ·͚-͙͎͋ͦͦ͡ ˸͙͍͍ͦ͊ͤͦ͡ 



˹ˢ̂̉˹̍˯ ˬ ̂˾˹ˢ˶ ζCOGNITIO RERUMη                    ISSN (p) 2412-9489 / ISSN (e) 2542-1026                    Ѕ5 / 2023 

 

 

191 

ˤΦ˴Φ ͔͎ͨͪ͒͊͊͡͡ ͔ͭͻ͙ͤ;͔͙ͫ͟ ͒ͦͫͭͯͨͤ·͔ ͙͔ͤͫͭͪͯͣͤͭ·Υ ͍ ;͙͊ͫͭͤͦͫͭΣ ͙ͣ ͔͎ͨͪ͒͊͊ͫ͡͡Ύ ;͔͔ͪͭ͗ ͍͎͙͊͊͡͡΅͎ͤͦͦ 

͔ͪ͊͊͘͟͡ ͒͡Ύ ͍ͦͪͦ͟Σ ͨͦ ͦͭͦͪͦͣͯ͟ ͣͦ͗ͤͦ ͋·ͦ͡ ͍·ͭͦ;͙ͭΈ ͔͎ͦ ͙͘ ͔͔͍͒ͪ͊ ͤ͊ ͭͦ͊ͪͤͦͣ͟ ͔ͫͭ͊ͤ͟Φ ˽͙ͪ ͙ͤ͊͡;͙͙ 

ͻͦͪͦ΄͔͚ ͎ͦͤ;͚͊ͪͤͦ ͎͙ͤ͡·Σ ͨͦ ͔͙ͣͤͤΌ ͍͊ͭͦͪ͊Σ ͣͦ͗ͤͦ ͋·ͦ͡ ͔ͫ͒͊ͭ͡Έ ͭͪͯ͋;͔͊ͭͦ ͔ͪ͊ͦ͘͟͡ ͙͘ ͎͙ͤ͡·Σ 

ͻͦͪͦ΄ͦ ͔͚ͦ͋ͦ͗͗ͤͤͦ ͙ ͨͦͪ͟·͚ͭͦ ͊ͯͪ͘͡ΈΌΦ ˹ͦΣ ͍ ͭͦ ͔͗ ͍͔ͪͣΎΣ ͦͤ ͫ;͙ͭ͊͡ ͔͔͋ͦ͡ ͙͎ͨͪͦ͒ͤ·ͣ ͒͡Ύ Ή͚ͭͦ 

ͼ͔͙͡ ͺ͊ͪͺͦͪ ͙ ͔ͫͭͦ͟͡ ώнфΣ ͫΦ ммо]. 

͔́͊͗͟ ͔͎ͨͪ͒͊͊ͫ͡͡Ύ ͒͡Ύ ͙͔͙ͨͪͫͨͦͫͦ͋ͤ͡Ύ ͍ ͊͟;͔͍͔ͫͭ ͙͔͔ͤ͊͋ͦ͡ ͎ͨͪͦͫͭͦͦ ͙ ͔͒΄͔͍͎ͦͦ ͚͍ͯͫͭͪͦͫͭ͊ 

͔ͭͪͣͦͫ͊Σ ͙ͪͫͯͤͦ͟ ͫ ͔͙͔ͦͣͣͤͭ͊ͪͣ͟ ͦ ͔ͣͪ͊ͻ ͔͙ͨͦ͒͒ͪ͗͊ͤΎ ͨͦͫͭͦΎ͚ͤͤͦ ͔͔ͭͣͨͪ͊ͭͯͪ· ό͍͒ͦͫͦͤͦ͡ύΥ 

ζ˥͙ͤ͡Ύͤ·͚ ͣͦͦ͡;ͤ·͚ ͍ͯ͟΄͙ͤ όͪ͟·ͤͯ͟ύ ͤ͊ͨͦͤ͡ΎΌͭ ͍͙ͤ͊ͨͦͦͤͯ͡ ͯͫͦ͟;͙͊ͣ͟ ͡Έ͒͊Σ ͊ͪ͘͟·͍͊Όͭ ͔͒͡ 

ͪͯ͗ͦͣ͟͟ ͙͘ ͨͪͦͣ͊ͫ͡Ύ͚ͤͦ ͎͙͋ͯͣ͊ ͙ ͔ͫͦͣ͡ ͍͊ͭ· о-п ͫͣΣ ͊ ͤ͊ ͔͎ͤͦ ͊͒ͯͭ͟͡ ͋ͯͣ͊͗ͤ·͚ ͍͔ͫͪͭͦ͟ ͫ ͙͊ͨͫͯ͊ͣ͟͡Σ 

͔ͤ͊ͨͦͤͤͤ͡·͙ͣ ͔͚ͫͨͪͣͦΦ ˥ͦͪ΄ͦ͟ ͊ͭ͘·͊͟Όͭ ͔͔͍͒ͪΎ͚ͤͤͦ ͚ͨͪͦ͋ͦ͟ ͙ ͍ͯͨ͊ͦ͟·͍͊Όͭ ͚ͫͭͦͣΎ ͍ ͯ͒ͦ͋ͤ·͚ ͒͡Ύ 

͔͔͍͙ͨͪͦ͘͟ Ύ΅͙;͔͟ ͫ ͒ͦͫͭ͊ͭͦ;ͤ·ͣ ͔ͫͦͣ͡ ΄͔͙ͪͫͭΣ ͔͙ͯ͒͟͡Σ ͙ͨ͊͟͡Σ ͭͦͪͺ͊Σ ͭͦͪͺΎ͎ͤͦͦ ͣͻ͊Σ ͙͙͡ ͎͎͒ͪͯͦͦ 

͔͙ͣ͊ͭͪ͊͊͡Σ ͍ͨͪͦͦ͒Ύ΅͔͎ͦ ͔ͭͨͦ͡ηΦ ˨͔͔͊͡ ͒͡Ύ ͙ͪ͊ͭͦͫͭ͟͟Σ ͙͋ͦ͘͟͡ ͟ ͔ͭͫͭͯ͟Υ ͊ͨͫͯ͟͡· ͫͦ ͔͚ͫͨͪͣͦ 

͍ͯͨ͊ͦ͟·͍͙͊ͫ͡Έ ͍ ͙ͨͪͦ͋ͪͯ͟Σ ͙͙͡ ͔ͫͭ͟͡ΎͤͤͯΌ ͋͊ͤͦ;ͯ͟ ͫ ͨͦͭͤͦ͡ ͙͎͚ͨͪͤ͊ͤͤͦ ͚ͨͪͦ͋ͦ͟ ͙ ͙ͦͨͯͫ͊ͫ͟͡Έ ͍ 

͔ͭͪͣͦͫΦ ˤ ͭ͊ͦͣ͟ ͍͙͔͒ ͨͦͫͭͦΎͤͤ͊Ύ ͔͔ͭͣͨͪ͊ͭͯͪ͊ ͫͦͻͪ͊ͤΎ͊ͫ͡Έ ͒ͦ ͫͯͭͦ͟Σ ͔͙ͫ͡ ͔ͤ ͋·ͦ͡ ͡Έ͒͊Σ ͊ 

͙ͫͨͦ͡Έ͍ͦ͊͊ͫ͘͡Έ ͨͪͦͫͭͦ ͻͦͦ͒ͤ͊͡Ύ ͍ͦ͒͊ ς ͭ ͦ ͒ͦ ͍͒ͯͻ ;͍͊ͫͦ ώнфΣ ͫΦ 113-114ϐΦ ˤ ͘ ͍͙͙͙͊ͫͣͦͫͭ ͦͭ ͔ͦͤͪͭͤ͟͟·ͻ 

͔ͣͫͭͤ·ͻ ͍͙͚ͯͫͦ͡ ͙͍͍ͨͪͦͦ͒ͫͭ͘Σ ͙͙͡ ͔ͤ͋ͦ͡Έ΄͙ͻ ͔͙ͣ͊ͫͭͪͫ͟ͻΣ ͤͦ ͍͔ͨͦͤ͡ ͍ͦͣͦ͗ͤͦ͘ ͋·ͦ͡ ͙͒ͦ͋ͭΈͫΎ 

͔ͪ͊͡Έ͎ͤͦͦ ͔ͯͫͨͻ͊ ͍ ͙͍͔ͫͯͫͫͭͤͤͦͣ͟ ͔͔͔͙͙ͦͫͣͤͤΦ 

ˤ·͔͔͙͔͒ͤ͡ ͦ͡΄͔͚͊͒ ͍ ͺͦͤ͒ ζ˶˴ˢη ͍͙ͨͪͦͦ͒ͦͫ͡Έ  ͍ͦ͟͡ͻ͔ͦ͘ ͔͎ͦ ͍͔͙͔ͨͪ͊ͤͣ͡ ͫ ͙͍͔ͨͪ͡;͔͙͔ͤͣ 

ͦ͟͡ͻ͙͍ͦͤͦ͘͟Σ ͻͦͪͦ΄ͦ ͤ͊͘Ό΅͙ͻ ͦ͡΄͊͒ΈΣ ͊ ͍ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͻ ͙ ͔͙͍ͦͦͨͪ͊ͭͤ͟·ͻ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύͻ ͙ ͍ͫͦͻͦ͊͘ͻ 

ς ͙ͻ ͙͔͒ͪ͟ͼ͙͔͚Φ ˻ͦͤ͟;͔͊ͭ͡Έͤͦ Ήͭͦ ͍͔ͯͭͪ͗͒͊ͦͫ͡Έ ͤ͊ ͍͔ͯͪͦͤ ͚ͪ͊ͦͤ͊ ͫ ͙͍͔ͨͪ͡;͔͙͔ͤͣ ͚͔ͪ͊ͦͦͭ͘ͻ͙ͤ͊͟Σ 

͚͍͔͍ͪ͊ͭͪ͊;͊Σ ͙͔ͤͫͨͭͦͪ͊͟ ͨͦ ζ˶˴ˢη ͙ ͔͍͙͔ͨͪ͒ͫͭ͊ͭ͡Ύ ͍͔ͦͤͦͣ͊ͭ͊͟Φ ˩͙ͫ͡ ͦ͡΄͊͒Έ ͔ͤ ͍͔ͦͭ;͊͊͡ 

͔͍͙ͭͪ͋ͦ͊ͤΎͣΣ ͭͦ ͙͙ͦͣͫͫ͟Ύ ͦ͋Ύ͊ͤ͊͘ ͋·͊͡ ͚͙ͤ͊ͭ ͍ ͭͦͣ ͻͦ͘Ύ͚͍͔ͫͭ ͎͒ͪͯͯΌ ͦ͡΄͊͒ΈΣ ͍͔ͦͭ;͊Ό΅ͯΌ 

͔͍͙ͭͪ͋ͦ͊ͤΎͣΦ ˹͙ͭͦ͟Σ ͔ͪͦͣ͟ ͚͚ͪ͊ͦͤͤͦ ͟ ͙͙͙ͦͣͫͫ ͙ͫ͟͡Ό;͙ͭΈ ͦ͡΄͊͒Έ ͫ ͯ;͔ͭ͊ ͔ͤ ͙͔ͣ͡ ͍ͨͪ͊͊ ώмсΣ ͫΦ н]. 

ˤ ͺͦͤ͒ ͍·͔͒͡Ύ͙͡ ͦ͡΄͔͚͊͒ ͔͎ͦ͋ͦͦ ͨͦ͊͡ ͍ ͍͔ͦͪ͊ͫͭ͘ ͒ͦ т ͔ͭ͡Φ ˽ͦ ͪͦ͒ͯ ͫͯ͗͋͡· ͦ͡΄͙͊͒ 

͔ͨͦ͒ͪ͊͒͘͡Ύ͙ͫ͡Έ ͤ͊ ͍͔ͪͻ͍ͦ·ͻΣ ͙͔͙͚͙͊ͪͭͪͫ͟͡͡ͻΣ ͍ΈΌ;ͤ·ͻ ͙ ͦ͋ͦͤ͘·ͻ ώмсΣ ͫΦ о]. 

ˮ͘ ͔͔ͨͪ;ͤΎ ͔͍͙͚͊͋ͦ͊ͤ͘͡ ͙ ͍ͨͦͪͦͦ͟Σ ͙ͨͪ ͦͭͦͪ͟·ͻ ͦ͡΄͊͒Έ ͔ͤ ͔ͨͦ͒͗͊͊͡͡ ͍·͔͔͙͒ͤ͡Ό ͍ ͺͦͤ͒Σ 

͙͔ͣΌ΅͙ͻ ͦͭͤͦ΄͔͙͔ͤ ͟ ͍͙͍͍ͦͫͨͪͦͦ͒ͫͭͯ͘Σ ͋·͙͡ ͭͦ͡Έͦ͟ ͍͒ͦͫͦͤͦ͡Υ ζ͔͔͗ͪ͋ͼ·-͔ͤͯͭͪͼ·ηΣ ͭΦ͔ΦΣ ͨͦ 

͍͔͔͚ͫͦͪͣͤͤͦ ͔͙͎͙͙ͭͪͣͤͦͦ͡ ς ͟ ͙ͪͨͭͦͪͻ͙Φ ˩͙ͫ͡ ͦ͡΄͊͒Έ ͋·͊͡ ͋ͦ͡Έͤ͊ ͚͊ͪ͊ͤͦ͘͘ ͙͔͘͡;͙͚ͣͦ ͔͋ͦͤ͘͡ΈΌΣ ͭͦ 

ͨͦ ͊͘͟͡Ό;͔͙ͤΌ ͍͔͔͙͎ͭͪͤ͊ͪͤͦͦ ͍ͪ͊;͊ ͙͊ͨͫ͘·͍͊͊ͫ͡Έ ͍ ͺͦͤ͒ ͍ͯͫͦͤͦ͡ ͒ͦ ͦͦͤ͟;͔͊ͭ͡Έ͎ͤͦͦ ͍·͍͔͙͒ͦͪͦͤ͘͡Ύ 

[мсΣ ͫΦ сϐΦ ˻ ͫͯ͡;͊Ύͻ ͔͔͙͗ͪ͋ͦͫͭ ͦ͋͟·͡ ͙ͤ;͔͎ͦ ͍ ͒͊ͤͤͦͣ ͔͔͒ͦͯͣͤͭ͟ ͔ͤ ͋·ͦ͡Σ ͍ͦͣͦ͗ͤͦ͘Σ ͔ͤ͊͒Ύ͙ͫ͡ΈΣ ;ͭͦ 

ͻ͍͙͊ͭͭ ͙ͪ͊ͯͣͤͦͫͭ͘ ͔ͪ΄͙ͭΈ ͍ͦͨͪͦͫ ͤ͊ ͔͔ͣͫͭΦ ˴ ͙͔ͨͪͣͪͯΣ ͔͙͊ͣͤͭ͘Έ ͎͚͒ͪͯͦ ͦ͡΄͊͒ΈΌΦ 

˨͡Ύ ͦ͡΄͔͚͊͒Σ ͊͘;͙͔ͫͤͤ͡·ͻ ͍ ͺͦͤ͒Σ ͔͒ͦͯͣͤͭͦͣ͟ ͋·͙͡ ͍͔ͯͫͭ͊ͤͦͤ͡· ͦͫͦ͋·͔ ͍͙ͨͪ͊͊͡Σ ͍͟͡Ό;͊Ύ 

͔͙ͤ͒ͦͨͯͫͭͣͦͫͭΈ ͔͍͚ͤͦ͋ͦͫͤͦ͊ͤͤͦ ͔ͫͣͤ· ͦͤ͟Όͻ͊Σ ͤ͊ͤ͊͘;͔͎ͤͤͦͦ ͒͡Ύ ͯͻͦ͒͊ ͊͘ ͔͚ͤ ώмсΣ ͫΦ т-8].  

˴͊͟ ͔͔ͫ͒ͯͭ͡ ͙͘ ͙ͨͯ͋͊͟͡ͼ͙͙ ͚ͣ͊ͦͪ͊ ͍͔͔͙͚ͭͪͤ͊ͪͤͦ ͫͯ͗͋͡· ˸͔͡Έ͙͍ͤͦ͊͟ ˣΦ˥Φ ͍ ͙͎͔ͤ͟ ͍͔͎ͦͤͤͦͦ 

͙͙͙͒͊ͤ͘Σ ͔ͤ ͍͔ͫ ͋·ͦ͡ ͎͋͊ͦͨͦͯ͡͡;ͤͦ ͫ ͪ ͔΄͔͙͔ͤͣ ͍ͦͨͪͦͫ͊ ͦ ͔͔͙͗ͪ͋ͦͫͭ ͟ ͦ͋·͡ ͨ ͙ͪ ͙ ͻ ͦ ͍͔ͭͨͪ͊͟ ͍  ͍ ͚ͦͫ͊͟ 

͙͘ ͔ͫ͡Έ͎ͫͦͦ͟ ͻͦ͘Ύ͚͍ͫͭ͊Φ ˤ мфпо ͎Φ ͙ͨͪ ͍͔͔ͨͪͦͪ͟ ;͔͚͊ͫͭ ͚ͦ͒ͤͦ ͙͘ ͙͚͊ͪͣΣ ͋·ͦ͡ ͍·Ύ͍͔ͤͦ͡ нпу ͔͔͗ͪ͋·ͻ 

ͦ͋͟·͡ ͙ рл ͦ͋͟·͡ ͫ ͔͔͗ͪ͋Ύ͙ͭ͊ͣΦ ˻͍͔͍͔ͭͭͫͭͤͤͦͫͭΈ ͊͘ ͙ͻ ͫͦͻͪ͊ͤͤͦͫͭΈ ͋·͊͡ ͍͔ͦͦ͗ͤ͊͘͡ ͤ͊ ͙͍ͦͣ͊ͤ͒ͪͦ͟ 

͔͔͙͚ͨͦ͒ͪ͊͒ͤ͘͡Φ ˤ ͔͍͋ͦ·ͻ ;͊ͫͭΎͻ ͋·ͦ͡Σ ͍ ͙ͫͯ͡ ͔ͤͦ͋ͻ͙͙ͦ͒ͣͦͫͭΣ ͍͔ͦͫͭ͊ͤͦ͡ сл ͦ͋͟·͡Σ ͦͫͭ͊͡Έͤ·͔ ͋·͙͡ 

͔͔͊ͣͤͤ͘· ͎͙͙͒ͪͯͣ ͦ͡΄͊͒Έ͙ͣΦ ˽͔͔ͦͫͭͨͤͤͦ Ή͙ͭ ͙͍͗ͦͭͤ·͔ ͋·͙͡ ͔ͫͦͫͪ͒ͦͭͦ;͔ͤ· ͙ͨͪ ͔͍͚ͨͦͦ͡ 

ͻ͔͔͔͋ͦͨ͊ͪͤ͟͡Σ ͔͔ͣ͒ͫ͊ͤ͋͊ͭ ͙ ͍͔͔͙ͭͪͤ͊ͪͤ·ͻ ͔͊͊ͪͭ͊͘͡ͻΦ ˽ͦ͒ͪͦͫ΄͙͔ ͔͔͗ͪ͋Ύͭ͊ ͙͙ͦͭͤͣ͊ͫ͡Έ ͦͭ ͦ͋͟·͡ ͙ 

͔ͪ͊ͣ͘΅͙͊ͫ͡Έ ͙ͨͪ ͍͔͔͙ͭͪͤ͊ͪͤͦͣ ͔͔͊͊ͪͭ͘͡ ͨͦ н ͔͔͔͗ͪ͋ͤ͊͟ ͨͦ͒ ͚ͦ͒ͤͦ ͦ͋͟·͚ͦ͡Σ ͙ͨͪ Ήͭͦͣ ͙ͨͪͯ;͔͙͔ͤ ͟ 

͎͚͒ͪͯͦ ͙͙ͦͪͣ͟͡ͼ͔ ͨͪͦ͒ͦ͗͊ͦͫ͡͡Έ ͔ͤ ͔͔͋ͦ͡ о-п ͫͯͭͦ͟Φ ˭͊ ͍͙͍͙͔ͫ͊ͪͣ͊ͤͣ͟͡ ͔͔͗ͪ͋Ύͭ ;͔ͭ·ͪΈͣΎ ͦ͋͟·͙͊ͣ͡ 

ͤ͊͋͡Ό͒͊͡ ͙ͦ͒ͤ ;͔͍͔ͦ͟͡Φ ˬ͔͔ͪ͋Ύͭ ͔͊ͭͣ͘ ͔͔ͨͦͫͭͨͤͤͦ ͙ͨͪͯ;͙͊͡ ͟ ͔͔͋ͦ͡ ͔ͪ͊ͤͤͣͯ ͔͙ͨͦ͒͊ͤΌ ͍ͦͫ͊Σ ͊ ͔͊ͭͣ͘ 

͍͙͙ͨͪͦͦ͒͡ ͦͭΆ͔ͣ ͦͭ ͦ͋͟·͡ ͙ ͍ͦͭͨͪ͊͡Ύ͙͡ ͙ͻ ͍ ͨͯͤͭ͟· ͫ͋ͦͪ͊Σ ͎͔͒ ͋·ͦ͡ ͔ͫͦͫͪ͒ͦͭͦ;͔ͤͦ ͨͦ пл-рл ͎͍ͦͦ͡Φ 

˭͔͒ͫΈ ͔͔͗ͪ͋Ύͭ ͙͍͙ͫͦͪͭͪͦ͊͡ ͙ ͍ͦͭͨͪ͊͡Ύ͙͡ ͍ ͔͍ͦͤ͊ͦ͒͘͟· ό͋·ͦ͡ ͦͭͦ͋ͪ͊ͤͦ ͍͔͎ͫͦ ͨͦ ͙͙͊ͪͣ нн ͎͍ͦͦ͡·ύ ͙ 
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͍ ͔ͤ͊ͪͦ͒ͤͦ ͻͦ͘Ύ͚͍ͫͭͦ όноу ͎͍ͦͦ͡ύ ώнтΣ ͫΦ мт-18].  

ˤ ͙͎͔ͤ͟ ζ˻͍ͫͤͦ· ͗ ͙͍͍͍ͦͭͤͦͦ͒ͫͭ͊ηΣ ͙͚͒͊ͤͤͦ͘ ͍ мфпо ͎Φ ͔͙͊͊͒ͣͦͣ͟͟ ˶ ͙ͫͯͤͦͣ͟ ˩ Φ̅Φ ͪ ͊͘ΆΎͫͤΎͦͫ͡ΈΣ 

;ͭͦ ͦ͋΅͙͔ ͔ͣͪ· ͯͻͦ͒͊ ͙ ͔͙ͫͦ͒ͪ͗͊ͤΎ ͔ͤ͊͒͗͊ͦ͡͡ ͔ͤͫͦ͟͡Έͦ͟ ͙͔͙ͣͤͭ͘ΈΣ ͙͔͙͔ͨͪͣͤͭ͡Έͤͦ ͟ ͔ͦͭ͒͡Έͤ·ͣ 

͎ͪͯͨͨ͊ͣ ͙͍͗ͦͭͤ·ͻΦ ˹͙͔͊ͨͪͣͪΣ ͔͔ͨͣͤͤ͡·ͻ ͋·͍ͦ͟ ͔͎ͨͪ͒͊͊ͦͫ͡͡Έ ͔ͫͦ͒ͪ͗͊ͭΈ ͭ͊͟Σ ;ͭͦ͋· ͙͎ͤͦ͒͊͟ ͙ͻ ͔ͤ 

͍͙͒ͦͦ͒ͭΈ ͒ͦ ͫͦͫͭͦΎ͙ͤΎ ͙͔͙ͦ͗ͪͤΎΦ ˽ͦΉͭͦͣͯ ͋·͊ͣ͟ ͔͍ͫ͒ͦ͊ͦ͡͡ ͍͒͊͊ͭΈ ͍ͦͣͦ͗ͤͦͫͭ͘Έ ͦͫͯ΅͔͍ͫͭ͡ΎͭΈ 

͋ͦ͡Έ΄͔ ͍͙͔͙͚͒͗ͤΦ ˩͙ͫ͡ ͋·͙͟ ͔ͤ ͨͦ͡Έ͍͙ͦ͊ͫ͘͡Έ ͙ͨ͊ͫͭ͋΅͔ͣΣ ͭͦ ͙ͻ ͔͍ͫ͒ͦ͊ͦ͡͡ ͔͔͔͍͗͒ͤͤͦ ͍·͍͙ͦ͒ͭΈ ͤ͊ 

͎͙ͨͪͦͯ͟͡ [нсΣ ͫΦ нрм]. 

̂ͻͦ͒ ͊͘ ͔ͫͭ͡Έͤ·͙ͣ ͍͙ͦͪͦ͊ͣ͟ ͔͒ͦ͗ͤ͡ ͋·͡ ͋·ͭΈ ͔ͦͫͦ͋ͤͤͦ ͭ΅͔͊ͭ͡Έͤ·ͣΦ ˽͎ͪͦͦͤΎͭΈ ͍ͦͪͦ͟ ͍ͦ 

͍͙͔͒ͦͪ͟Σ ͔͍ͫ͒ͦ͊ͦ͡͡ ͔͔ͣ͒ͤͤͦ͡Σ ͚ͫͨͦͦͤͦ͟Φ ˽͎͙ͪͦͯ͟͡ ͤ͊ ͍͔͔ͫ͗ͣ ͍ͦ͒ͯ͘ͻ͔ ͊͘ н ͔͔͙ͤ͒͡ ͒ͦ ͔ͦͭ͊͡ ͔͍ͫ͒ͦ͊ͦ͡͡ 

͔͙ͨͪͪ͊ͭͭ͟ΈΣ ͊ ͊͘ с-у ͔͚͒ͤ ͒ͦ ͔ͦͭ͊͡ ͍ͦͪͦͯ͟ ͔͍ͫ͒ͦ͊ͦ͡͡ ͔͔͍͔͙ͨͪͫͭ ͍ ͙ͪͦ͒͡Έ͔ͤͦ ͔͔͙͔ͦͭ͒ͤ͡ ώнсΣ ͫΦ нрн-253]. 

ˤ мфпо ͎Φ ͍ͦ ˤ͔ͫͫͦΌͤͦͣ͘ ͙͙͔ͤͫͭͭͯͭ Ή͔͙͔ͫͨͪͣͤͭ͊͟͡Έ͚ͤͦ ͍͔͔͙͙͙ͭͪͤ͊ͪ ͋·͊͡ ͤ͊;͊ͭ͊ ͪ͊͋ͦͭ͊ ͨͦ 

͙͘·͙ͫ͊ͤ͟Ό ͔͍ͫͪ͒ͫͭ ͙ ͍ͫͨͦͫͦ͋ͦ ͋ͦͪΈ͋· ͫ ͔͙͔͋ͫͨͦ͒ͣ͡ ͙͍͗ͦͭͤ·ͻΦ ˤ ͦͨ·ͭ͊ͻ ͤ͊ ͍ͦͪͦ͊͟ͻΣ ͋·ͦ͡ 

͍͔ͯͫͭ͊ͤͦͤͦ͡Σ ;ͭͦ ͔͙͙͚͊ͣͪ͊ͤͫ͟͟ Ή͎͔ͫͭͪͦͤͤ·͚ ͔ͨͪͨ͊ͪ͊ͭ ͙ͫͭ͡Έ͔͋ͫͭͪͦ͡ ͙ ͔ͦͭ;͔͍͔ͫͭͤͤ·͚ ͔ͨͪͨ͊ͪ͊ͭ 

͙͔ͫͤͫͭͪͦ͡Σ ͦ͋͊͒͊͡Όͭ ͙͍ͦ͒ͤ͊ͦ͟·ͣ ͺ͙͙͎͙ͦͦ͘͡;͔͙ͫͣ͟ ͔͚͍͙͔͒ͫͭͣΦ ˮͫͨ·ͭ͊ͤ ͋·͡ ͙͔ͫͤͫͭͪͦ͡ ͔͔͋ͦ͡Σ ;͔ͣ ͤ͊ 

мллл ͍ͦͪͦ͊͟ͻ ͍ ͦ͟͡ͻͦ͊͘ͻ ͙ ͍ͫͦͻͦ͊͘ͻ ˻͚ͣͫͦ͟Σ ˸͍͚ͦͫͦͫͦ͟͟Σ ˮ͍͍͚͊ͤͦͫͦ͟ ͙ ˶͔͙͎͚ͤͤͪ͊͒ͫͦ͟ ͔͚ͦ͋͊ͫͭ͡Φ 

ˮ͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ͙ͣ ͋·ͦ͡ ͍͔ͯͫͭ͊ͤͦͤͦ͡Σ ;ͭͦ ͙͔ͫͤͫͭͪͦ͡ ͍͍͙͍͔ͦͫͫͭ͊ͤ͊͊ͭ͡ ͤ͊ͪͯ΄͔ͤͤ·͔ ͺͯͤ͟ͼ͙͙ Ύ͙;͙͍ͤͦ͟ ͙ 

͔͔ͦ͋ͫͨ;͙͍͔͊ͭ Ήͺͺ͔͙͍͔ͭͤͦ͟ ͨͦͪ͟·͙͔ͭ ͍ͦͪͦ͟Φ ͍͔̂ͫͭ͊ͤͦͤͦ͡ ͋·ͦ͡ ͔ͭ͊͗͟ ͔͎ͦ ͔͡;͔͔͋ͤͦ ͔͚͍͙͔͒ͫͭ ͙ͨͪ 

Ή͔͙ͤ͒ͦͣͭͪͭ͊ͻ ͙ ͔͙͙͊͒ͪ͗͊ͤ͘ ͔ͨͦͫ͒͊͡Φ ˽͍͙͙ͪͦͦ͒ͫ͡Έ ͔ͭ͊͗͟ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͨͦ ͙͙͍ͦͣ͋ͤͪͦ͊ͤͤͦͣͯ͟ 

͙͔͔͙ͨͪͣͤͤΌ ͙͔ͫͤͫͭͪͦ͊͡ ͙ ͍͎͊ͦͭͪͦͨͤ·ͻ ͔͍ͨͪͨ͊ͪ͊ͭͦ ό͍ мфпп ͎Φ ͊ͪ͋͊͟ͻ͙ͦͤ͊͡ ͙ ͔͙ͨͪͦͪͤ͊͘ύΣ ;ͭͦ ͨͦ͊͊ͦ͘͟͡ 

͍ͦͣͦ͗ͤͦͫͭ͘Έ ͤ͊͘;͙͔ͭ͡Έͤͦ ͯͯ͡;΄͙ͭΈ ͔ͪͯ͘͡Έͭ͊ͭ· ͨͦ ͔͔͔͙ͦͫͣͤͤΌ ͦ͋͟·͡ [нрΣ ͫΦ с].  

˥ͪͯͨͨ͊ ͙͍ͫͦͭͪͯ͒ͤͦ͟ ˤ͔ͦͤͤͦ-͍͔͔͙͚ͭͪͤ͊ͪͤͦ ͔͙͙͊͊͒ͣ͟ ͍ͦ ͎͍͔͊͡ ͫ ͒ͦͼ͔ͤͭͦͣ ˣ͔ͫͻ͔͍͋ͤͦ͡·ͣ ˢΦˤΦΣ ͍ 

͔ͭ;͔͙͔ͤ мп ͔ͭ͡ ͍͙ͨͪͦͦ͒͊͡ ͪ͊͋ͦͭ· ͨͦ ͙͘·͙ͫ͊ͤ͟Ό ͙͔͔ͤ͊͋ͦ͡ Ήͺͺ͔͙͍ͭͤ͟·ͻ ͔͍ͣͭͦ͒ͦ ͋ͦͪΈ͋· ͫ 

͔͙͔͋ͫͨͦ͒ͣ͡Σ ͤ͊ ͍͔͊ͪ͘΄͊Ό΅͔ͣ Ή͔ͭ͊ͨ ͍͚ͦͤ· ͙ ͍ ͔͍͔ͨͦͫͦͤͤ͡·͔ ͎ͦ͒·Σ ͍ ;͙͊ͫͭͤͦͫͭΣ ͔͍͙ͦ͋ͫ͒ͦ͊ͫ͡͡Έ оу 

͍ͫͦͻ͍ͦͦ͘ ˿͙͙͙͋ͪΣ ˽͍ͦͦ͗͡ΈΎΣ ͍͚̉͊ͦͫͦ͟͟͡ όͤ·͔ͤ ˻͔͎ͪͤ͋ͯͪͫ͊͟Ύύ ͙ͦ͋͊ͫͭ͡ ͙ ˣ͊΄͙͙͙ͪ͟Φ ˣ·ͦ͡ ͙͔͍ͫͫ͒ͦ͊ͤͦ͡ 

͔ͪͭ͊͟͡Έͤͦ ͦͦͦ͟͡ мр ͭ·ͫΎ; ͎͍ͦͦ͡ ͎ͪͯͨͤͦͦ͟ ͎͎ͪͦ͊ͭͦͦ ͫͦͭ͊͟ [оΣ ͫΦ мп].  

˽ͦ ͤ͊͋͡Ό͔͙͒ͤΌ ͔͎ͦ ͎ͪͯͨͨ·Σ ͋ͦ͡Έ΄͙͍ͤͫͭͦ ͍͔͔͙ͭͪͤ͊ͪͤ·ͻ ͍ͪ͊;͔͚ ͫͭͦΎ͙͡ ͍ ͔ͫͭͦͪͦͤ ͦͭ ͪ͊͋ͦͭ· ͨͦ 

͍͙͍͍ͦͫͨͪͦͦ͒ͫͭͯ͘ ͎͍ͨͦͦͦ͡ΈΎ ͫͦͭ͊͟Φ ̉͊ͫͭͦ ͍͔͍ͭͪ͊;͙ ͙ ͔ͦͦͭ͘ͻ͙͙ͤ͟ ͔ͤ ͍͔͙͊͒͡͡ ͚ͨͪͦͫͭͦΣ ͤͦ ͍͔ͫΈͣ͊ 

͔ͤͦ͋ͻ͙͚ͦ͒ͣͦ ͔͙͚ͣͭͦ͒ͦ͟ ͔ͪͭ͊͟͡Έ͎ͤͦͦ ͔͔͔͙ͦͨͪ͒ͤ͡Ύ ͙ͪ͊ͤͤͻ ͍ͫͪͦͦ͟ ͔͔͔͙͋ͪͣͤͤͦͫͭ ͙ ͙͎͙͙͒͊ͤͦͫͭ͟ 

͔͍͙͚͊͋ͦ͊ͤ͘͡ ͍͎ͨͦͦͦͦ͡ ͊ͨͨ͊ͪ͊ͭ͊Φ ͙͔́͊͟ ͔͍͙͊͋ͦ͊ͤ͘͡Ύ ͔͔ͤͪ͒ͦ͟ ͔ͤ ͙͎͙͍͙͒͊ͤͦͫͭͪͦ͊ͫ͡Έ ͙ ͔ͤ ͔͡;͙͙ͫ͡ΈΦ 

˶͔;͔͙͔ͤ ͔͙͍ͣͭͪͭͦ ͍͙ͨͪͦͦ͒ͦͫ͡ΈΣ ͊͟͟ ͍͙ͨͪ͊ͦ͡Σ ͔͍ͯͫͭ͊ͪ΄͙͙ͣ ͙ ͣ͊ͦ͡Ήͺͺ͔͙͍ͭͤ͟·͙ͣ ͔͙ͣͭͦ͒͊ͣ ώоΣ ͫΦ мр].  

ˤ ͙ͪ͊͘͡;ͤ·ͻ ͦ͋͊ͫͭ͡Ύͻ ͙ ͔͙ͪͫͨͯ͋͊͟͡ͻ ͋·ͦ͡ ͍͔͔ͨͪͦ͒ͤͦ ͍ͫ·΄͔ нл ͍ͯͪͫͦ͟·ͻ ͊ͤ͘Ύ͙͚ͭ ͒͡Ύ ͍͔͍ͭͪ͊;͔͚ 

͙ ͔ͦͦͭ͘ͻ͙͍ͤͦ͟Φ ˤ ͔ͪͯ͘͡Έ͔ͭ͊ͭΣ ͔ͤͫͣͦͭͪΎ ͤ͊ ͙ͭͪͯ͒ͤͦͫͭ ͍͔ͦͤͤ·ͻ ͔ͭ͡Σ ͍ͫͦͻͦ͘· ˿͙͙͙͋ͪΣ ˣ͊΄͙͚ͪͫͦ͟͟ ˢ˿˿˾Σ 

͍͚̉͊ͦͫͦ͟͟͡ ͙ ͒ͪΦ ͔͚ͦ͋͊ͫͭ͡ ͍͔͙ͯ͡;͙͙͡ ͍ мфпп ͙ мфпр ͎͎Φ ͍·ͻͦ͒ ͔ͭ͡Ύͭ ͤ͊ мр-нл҈ ͨͦ ͍͔͙ͫͪ͊ͤͤΌ ͫ 

͔ͨͪ͒·͒ͯ΅͙͙ͣ ͎͙ͦ͒͊ͣΦ ˤ͔ͫΈͣ͊ ͔͙͔͔ͯ͋͒ͭͤ͡ ͙͔ͨͪͣͪ ͔͚ͪͯͨͤ͟΄͔͎ͦ ˤ͎͚͎͊͊ͫͦͦ͟ ͍ͫͦͻͦ͊͘ ͍ ˿͙͙͙͋ͪΣ ͎͔͒ ͍ 

мфпн ͎Φ ͔͙ͦͭͦͫ͡͡Έ уф҈ ͍͔ͫͻ ͍ͦͪͦ͟Σ ͍ мфпп ͎Φ ς фо҈Σ ͍ мфпр ͎Φ ς ͨͦ;͙ͭ ͍͔ͫ млл҈ ͍ͦͪͦ͟Φ ͙̏ͭ ͔ͪͯ͘͡Έͭ͊ͭ· 

ͨͦͯ͡;͔ͤ· ͎͋͊ͦ͒͊ͪ͡Ύ ͚ͤ͊ͫͭͦ;͙͍͚ͦΣ ͙͙ͤͼ͙͙͍͚͊ͭͤͦ ͔ͪ͊͋ͦͭ ͍͔͔ͦͦͭͨͪͫͦͤ͊͊͘͡ ͍ͫͦͻͦ͊͘Σ ͔ͦͫͦ͋ͤͤͦ ͫͭΦ 

͔ͦͦͭ͘ͻ͙ͤ͊͟ ˣ͔͔͙͚ͪͤͦ͘ ˹Φ˽Φ [оΣ ͫΦ нт].  

ˤ ͙͎͔ͤ͟ ͨͦ ͍͔͔͙ͭͪͤ͊ͪͤͦͣͯ ͊ͯ͟΄͔͍ͪͫͭͯ ͙ ͎͙͔͎͙͙ͤͦͦ͟͡ мфпо ͎Φ ͙͙͒͊ͤ͘ΎΣ ͔ͨͪ͒ͤ͊ͤ͊͘;͔͚ͤͤͦ ͍ 

͊͟;͔͍͔ͫͭ ͯ;͔͙͋ͤ͊͟ ͒͡Ύ ͍͔͔͙ͭͪͤ͊ͪͤ·ͻ ͍͍ͯͦ͘Σ ͨͪͦͺ͔ͫͫͦͪ ˸·΄͙ͤ͟ ˹Φ̅Φ ͍ͤ͊͊͘͡ ͔͔͗ͭͦ͡ ͔ͭͦ͡Σ 

͔͍͊͒ͪ͗͊͘΄͔͔ͫΎ ͤ͊ ͙͔͒ͭ͡͡Έ͔ͤͦ ͍͔ͪͣΎ ͔ͨͦͫ͡ ͍ͪͦ͒ͦ ͔͙͙ͨͪͫͫͭͪͯΌ΅͙ͣ όͦͭ ͙͎͊ͭͤͫͦͦ͟͡ ͎͎͊ͦ͊͡͡ ǇŜǊǎƛǎǘƻ ς 

͍͍ͯͨͦͪͫͭͦ͊ͭΈΣ ͙͍ͤ͊ͫͭ͊͊ͭΈύΦ ˹͊ͪΎ͒ͯ ͫ ͍͙͍͙͔ͦͭ͒͊͊ͤͣ͡Σ ͔͎ͨͪ͒ͨͦ͊͊ͦͫ͡͡Έ ͙͔͔͙͔ͨͪͣͤͤ ͎͎ͦͤ͊͒ͦͭͪͦͨͤͦͦ 

͎ͦͪͣͦͤ͊ ͨͪͦ͊ͤ͊͡ [онΣ ͫΦ отр]. ˤ ͒͊͡Έ͔͚ͤ΄͔ͣ ͊͘ ͎͙͔͚ͨ͊ͭͦͦ͡ ͔͙͊ͪͨͦͫ͘͟͡Έ ͍͙͔ͤ͊͊ͤ͘ ζ͔͙͔͔ͨͪͫͫͭͤͭͤͦ 

͔͔͗ͭͦ͡ ͔ͭͦ͡ηΦ 

ˤ Ή͚ͭͦ ͔͗ ͙͎͔ͤ͟ ͨͪͦͺ͔ͫͫͦͪͦͣ ͋·͡ ͙͍͔͔ͨͪ͒ͤ ͔͙ͣ͊ͭͪ͊͡Σ ͻͦͪͦ΄ͦ ͙͡͡Ό͙͍ͫͭͪͪͦ͊ͤͤ·͚ 

ͺ͎ͦͭͦͪ͊ͺ͙Ύ͙ͣ ͨͦ ͎͙͙ͨ͊ͭͦͦ͡ ͍ͨͦͦ͡·ͻ ͎͍ͦͪ͊ͤͦ ͫ͊ͣͼ͍ͦ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ ͙͍͗ͦͭͤ·ͻ [онΣ ͫΦ отс-379]. 
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˽͙͍͔͔ͪ͒ͤ͊ ͔ͭ͊͗͟ ͙ͭ͊͋͡ͼ͊ ͙͙ͣͤͣ͊͡Έͤ·ͻ ͙͒ͦͨͯͫͭͣ·ͻ ͔͔͚ͨͦ͊͊ͭ͘͟͡ ͔ͫͨͪͣ· ͍͋͊ͪ͊ͤͦΣ ͋·͍ͦ͟Σ ͻͪΎ͍ͦ͟ ͙ 

͔͔͗ͪ͋ͼ͍ͦ ͨͦ ˸͙͍͍ͦ͊ͤͦͯ͡ ˤΦ˴Φ [онΣ ͫΦ оул].  

˾͍͍ͯͦͦ͒ͫͭͦ͟ ˥̂ˤ ˹˴˭ ˿˿˿˾ ͫͪ͊ͯ͘ ͔ͨͦͫ͡ ͍͔͙ͦͫͦ͋ͦ͗͒ͤΎ ͦͭ ͺ͊΄͙͚ͫͭͫͦ͟ ͦͯͨ͊͟͟ͼ͙͙ ͍͔͙ͫͦͭͫ͟ͻ 

͔͙͙͚ͭͪͪͭͦͪΣ ͎͙͍ͦͪ͊ͤͦ͊ͦ͘͡ ͍͔͔͙ͭͪͤ͊ͪͤͯΌ ͍͔ͪ͊͒ͯ͘͟Σ ͪ͊ͪ͊͋ͦͭ͊ͦ͘͡ ͣ͊ͪ΄ͪͯͭ· ͙ ͔͔͙ͦͨͪ͒ͦ͡͡ ͨͦͪΎ͒ͦ͟ 

͍͔͔͙͎ͭͪͤ͊ͪͤͦͦ ͙͍͙ͦ͋ͫͯ͗͊ͤ͡Ύ ͫͦͭ͊͟Σ ͍͍ͦͪ͊͘΅͔͎͊ͣͦͦ ͙͘ Ή͍͊ͯ͊͟ͼ͙͙ ͫ ͍ͦͫͭͦ͊͟ ͤ͊ ͊ͨ͊͒͘ [мнΣͫΦ фм].  

˽͍͔͙͔ͦͫͭ͊ͤͦͤ͡ ˿˹˴ ͙ ̇˴ ˤ˴˽ό͋ύ ͦͭ нмΦлуΦмфпо ζ˻ ͔ͤͦͭͦ͗ͤ͡·ͻ ͔ͣͪ͊ͻ ͨͦ ͍͍͔͙ͦͫͫͭ͊ͤͦͤ͡Ό 

ͻͦ͘Ύ͚͍ͫͭ͊ ͍ ͚ͪ͊ͦͤ͊ͻΣ ͍͔ͦͫͦ͋ͦ͗͒ͤͤ·ͻ ͦͭ ͔͔ͤͣͼ͚ͦ͟ ͦͯͨ͊͟͟ͼ͙͙η ͦ͋Ύ͘·͍͊ͦ͡ ͙ͦ͋ͫͨͦͦͣ͟͡͡· ͙ ͦ͋ͦͣ͟· 

ˤ˴˽ό͋ύ ͔͚ͦ͋͊ͫͭ͡Σ ͙ͨͪͤΎ͍΄͙ͻ Ή͍͙͔͊ͯͪͯͣ͟·͚ ͫͦͭ͟Σ ͍͍͙ͦͪ͊ͭͭ͘Έ ͔͎ͦ ͦ͟͡ͻͦ͊ͣ͘ ͍͔ͦͫͦ͋ͦ͗͒ͤͤ·ͻ ͔͚ͦ͋͊ͫͭ͡Φ ˤ 

;͙͊ͫͭͤͦͫͭΣ ͍ ˴͙͙͊ͤͤͫͯ͟͡Ό ͦ͋͊ͫͭ͡Έ ͔ͤ͊͒͗͊ͦ͡͡ ͍͔ͪͤͯͭΈ осрто ͎͍ͦͦ͡· ͎ͪͯͨͤͦͦ͟ ͎͎ͪͦ͊ͭͦͦ ͫͦͭ͊͟Σ ͍ ͭͦͣ 

;͙͔ͫ͡ ˥ͦͪΈ͍͚ͦͫͦ͟͟ ͙ͦ͋͊ͫͭ͡ ς мллсл ͎͍ͦͦ͡Σ ͍͚̒ͪͦͫ͊ͫͦ͟͡ ͙ͦ͋͊ͫͭ͡ ς мтллл ͎͍ͦͦ͡Σ ˮ͍͍͚͊ͤͦͫͦ͟ ͙ͦ͋͊ͫͭ͡ ς 

флсн ͎͍ͦͦ͡·Σ ˤ͎͚ͦͦͦ͒ͫͦ͟͡ ͙ͦ͋͊ͫͭ͡ ς прм ͎͍ͦͦͯ͡ ώфΣ ͫΦ тсрϐΦ ˽͙ͪ;͔ͣΣ ͎͍͙͍ͦͦ͊ͪ͊ͦͫ͡ΈΣ ;ͭͦ ͍͍ͦͪ͊͘΅͔͊ͣ·͚ 

ͫͦͭ͟ ͔͒ͦ͗ͤ͡ ͋·͡ ͔͔͍ͨͪ͒͊͊ͭΈͫΎΣ ͭͦ͡Έͦ͟ ͦ͟͡ͻͦ͊ͣ͘ ς ͍͔͊͒͡͡Έͼ͊ͣ ͫͦͭ͊͟Φ ˤ ͙ͨͯͭ ͫͦͭ͟ ͔͔ͦ͋ͫͨ;͙͍͊ͫ͡Ύ 

͙ͦͪͣ͊ͣ͟Σ ͍͚ͦ͒ͦΣ ͍͔͔͙ͭͪͤ͊ͪͤͦ-͔ͦͦͭ͘ͻ͙ͤ;͔͙ͫͣ͟ ͙͍͙͔ͦ͋ͫͯ͗͊ͤͣ͡ ͙ ͋·͙͡ ͎͙͍ͦͪ͊ͤͦ͊ͤ͘· ͔͔͍ͨͪͨͪ͊· 

;͔ ͔ͪ͘ ͪͯͨͤ͟·͔ ͔͙ͪ͟Φ ˮ͘ ͔͔͍ͪͪ͊͘ ͙ ͭ·͍ͦ͡·ͻ ͍͔͔͙ͭͪͤ͊ͪͤ·ͻ ͯ;͔͔͙͚ͪ͗͒ͤ ˴͚ͪ͊ͫͤͦ ˢ͙͙ͪͣ ͋·͙͡ 

͙͍ͦͭͦͣ͊ͤ͒ͪͦ͊ͤ͟· рл ͍͔͍ͭͪ͊;͔͚ ͙ млл ͍͔ͭͺ͔͡Έ͒΄͔͍ͪͦ ͒͡Ύ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͙ͻ ͤ͊ ͭͪ͊ͫͫ͊ͻ ͔͔͎ͨͪͦͤ͊ ͫͦͭ͊͟ 

[фΣ ͫΦ тст]Φ ˹͊ͪͦͣ͊ͭ͟ ͎͍͊ͦͭͦͦ͘͟ ˿˿˿˾ ͍·͔͙͒͡͡ нллл ͭ ͔ͫͤ͊ ͙ рлл ͭ ͦͤ͟ͼ͔͙͍ͤͭͪͪͦ͊ͤͤ·ͻ ͍ͦͪͣͦ͟ ͒͡Ύ 

͙ͨͦ͒ͦͪͣ͟͟ ͫ ͦͭ͊͟ ͍ ͙ͨͯͭΣ [фΣ ͫΦ тсу]. 

˿͔͡Έͻͦ͋͊ͤͯ͘͟ ͔ͪ͊ͪ͘΄͊ͦͫ͡Έ ͍͙ͨͪͦͦ͒ͭΈ ͔͙͍͙͔ͪ͒ͭͦ͊ͤ͟ ͦ͟͡ͻ͍ͦͦ͘ ͍ ͍͔ͦͫͦ͋ͦ͗͒ͤͤ·ͻ ͦͭ ͺ͊΄͙͚ͫͭͫͦ͟ 

ͦͯͨ͊͟͟ͼ͙͙ ͚ͪ͊ͦͤ͊ͻ ͤ͊ ͨͦͯͨͯ͟͟ ͫͦͭ͊͟ ͙ ͦ͡΄͔͚͊͒ ͨͦ ͚ͨͦͤͦ͡ ͙͙ͫͭͦͣͦͫͭΦ ˮ ͔͔͍ͪͦͣͤ͒ͦ͊ͦͫ͟͡Έ ͦ͟͡ͻͦ͊ͣ͘ 

Ή͙ͭͻ ͚͍ͪ͊ͦͤͦ ͍͙ͦͫͭ͊ͭΈ ͒͡Ύ ͍·ͪ͊΅͙͍͙͊ͤΎ ͪ͊͋ͦ;͙ͻ ͍͍ͦͦ͡ ͍͔ͫ ͎͍ͨͦͦͦ͡Έ͔ ͋·;͍ͦ͟ ͙ͨͪͨͦ͒͊͡ мфпн-мфпо ͎͎Φ 

[фΣ ͫΦ ттн-773].  

мфпо ͎ͦ͒ ͋·͡ ͔͎͙ͤ͋͊ͦͨͪ͡Ύ͔ͭͤ ͒͡Ύ ͙͍͍͍͗ͦͭͤͦͦ͒ͫͭ͊Φ ˹ͦ ͍ мфпп ͎Φ ͔͙ͤ͊ͣͭͫ͡Ύ Ύ͍ͤ·͚ ͪͦͫͭΥ ͎͍ͨͦͦͦ͡Έ͔ 

͎ͪͯͨͤͦͦ͟ ͎͎ͪͦ͊ͭͦͦ ͫͦͭ͊͟ ͨͦ ͍͔͙ͫͪ͊ͤͤΌ ͫ мфпо ͎Φ ͍͔͙ͯ͡;͙ͦͫ͡Έ ͤ͊ ф҈Σ ͍͔ͦͼ ͙ ͦ͘͟ ς ͤ ͊ о҈Σ ͍͙͔͚ͫͤ ς ͤ ͊ у҈Φ 

ˤ ͍ͫͦͻͦ͊͘ͻ ͎͍ͨͦͦͦ͡Έ͔ ͎ͪͯͨͤͦͦ͟ ͎͎ͪͦ͊ͭͦͦ ͫͦͭ͊͟ ͍͔͙ͯ͡;͙ͦͫ͡Έ ͤ͊ мн҈Σ ͍͙͔͚ͫͤ ς ͤ ͊ рс҈ [˴͊ͪͤ͊ͯͻ͍ͦ͊Σ ͫΦ фс]. 

ˤ͍͔͙͔ͦͫͫͭ͊ͤͦͤ͡ ͙͍͍͍͗ͦͭͤͦͦ͒ͫͭ͊ ͍ ͍͔ͦͫͦ͋ͦ͗͒ͤͤ·ͻ ͚ͪ͊ͦͤ͊ͻ ͋·ͦ͡ ͚͔ͪ͊ͤ͟ ͔͊ͭͪͯ͒ͤͤͦ͘ ͍ ͍ͫΎ͙͘ ͫ 

͎ͦͪͦͣͤ·͙ͣ ͪ͊ͪͯ͘΄͔͙ͤΎ͙ͣ ͔͎ͦ ͙ͨͪ ͦͯͨ͊ͤͭ͊͟͟ͻΣ ͙ͨͪ;͔ͣΣ ͙͔ͣͤͤͦ ͙͔͔ͤ͊͋ͦ͡ ͍͎ͭͦ͊ͪͤͦͦ ͦ͋΅͔͍͔͎ͫͭͤͤͦͦ 

͙͍͍͍͗ͦͭͤͦͦ͒ͫͭ͊Φ ˤ ͍͔ͦͫͦ͋ͦ͗͒ͤͤ·ͻ ͦͭ ͍͎ͪ͊͊ ͚ͪ͊ͦͤ͊ͻ ͟ ͤ͊;͊ͯ͡ мфпп ͎Φ ͔ͤ ͤ͊ͫ;͙ͭ·͍͊ͦͫ͡Έ ͙ нκр ͎͍ͨͦͦͦ͡ΈΎ 

͎ͪͯͨͤͦͦ͟ ͎͎ͪͦ͊ͭͦͦ ͫͦͭ͊͟Σ ͍͟͡Ό;͊Ύ ͙ ͫͦͭ͟ ͙͡;͎ͤͦͦ ͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ώмуΣ ͫΦ моп]. 

˴͙͙͊ͤͤͫ͊͟͡Ύ ͦ͋͊ͫͭ͡ΈΣ ͍͔ͦͫͦ͋ͦ͗͒ͤͤ͊Ύ ͦͭ ͍ͦͯͨ͊ͤͭͦ͟͟Σ ͍ мфпп ͎Φ ͍͍ͤͦΈ ͫͦ͒͊͊͘͡ ͦͦͦ͟͡ мрлл 

͙͍͍͗ͦͭͤͦͦ͒;͔͙ͫ͟ͻ ͺ͔ͪͣ ώмуΣ ͫΦ фф]. 

˻͊͘͟·͍͊͊͡ ͨͦͣͦ΅Έ ͍ ͍͍͔͙͙ͦͫͫͭ͊ͤͦͤ͡ ͎͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦ ͍͔͔͙͚ͭͪͤ͊ͪͤͦ ͔͙ͫͭ ͙ ͙͍͍͍͗ͦͭͤͦͦ͒ͫͭ͊ 

͔ͭ͊͗͟ ͍͔͔͙ͭͪͤ͊ͪͤ͊Ύ ͫͯ͗͋͊͡ ˴͚ͪ͊ͫͤͦ ˢ͙͙ͪͣΦ ˤ ;͙͊ͫͭͤͦͫͭΣ ˽͔͍ͪ·ͣ ˣ͔͙ͦͪͯͫͫͣ͟͡ ͺͪͦͤͭͦ ͣ͋ ·͊͡ ͦ͊͊ͤ͊͘͟ 

͎ͦͪͦͣͤ͊Ύ ͨͦͣͦ΅Έ ͍ ͍͍͔͙͙ͦͫͫͭ͊ͤͦͤ͡ ͎ͤ͊ͪͦ͒ͤͦͦ ͻͦ͘Ύ͚͍ͫͭ͊ ˣ͔͙͙ͦͪͯͫͫ͡Φ ˣ·ͦ͡ ͦ ͎͙͍ͪ͊ͤͦ͊ͤͦ͘ ͍ ͔͍ͭͨͯͤͭͦ͟ 

ς мт ͍ мфпп ͎ΦΣ ͦ͊͊ͤ͊͘͟ ͍ ͔͔͙ͭͪͤ͊ͪͤ͊Ύ ͨͦͣͦ΅Έ ͎ ͍ͦͦ͡ ς 9882 ς мфпо ͎ΦΣ фссс ς мфпп ͎ΦΤ ͍ ·͔͔͒ͤͦ͡ ͔͔͗ͪ͋ͼ͍ͦ 

͒͡Ύ ͫͯ͡;͚ͤͦ ͙͙ͦͣͨ͊ͤ͟ ς ол ͎ͦ͡Φ όмфпп ͎ΦύΤ ͙͍͙͙͍͒ͪͦ͊ͤͦ͟͡ ͦ ;͎͍͊ͦ ͫ͊ͨ͊ ς тт όмфпп ͎ΦύΣ ͔͍ͦ͋ͫ͒ͦ͊ͤͦ͡ ͤ͊ ͫ͊ͨ 

ς мпсст ͎ͦ͡Φ όмфпо ͎ΦύΣ ффпр ͎ͦ͡Φ όмфпп ͎ΦύΦ ˨͡Ύ ͍͔͔͙ͨͪͦ͒ͤΎ ͔͡;͔͋ͤͦ-ͨͪͦͺ͙͙͊ͭ͟͡;͔͙ͫ͟ͻ ͔͙ͣͪͦͨͪΎ͙͚ͭΣ 

ͦͭͨͯ΅͔ͤͦ ͔ͫͪ· ς слфр ͎͟ όмфпо ͎ΦύΣ оллл ͎͟Φ όмфпп ͎ΦύΤ ͍ ·͔͔͒ͤͦ͡ ͔͙ͪͦͤ͊͟͡ ς ффл ͎͟ όмфпо ͎ΦύΣ ͔ ͎͒ͦͦ͟ ͤ ͊ͭͪ͊ 

ς млл ͎͟ όмфпо ͎ΦύΦ ˻͍͋ͦͪͯ͒ͦ͊ͤͦ ͎͔͊ͦ͊ͣͪ͘͟ ς мсл ͔͒Φ όмфпо ͎ΦύΣ ͟ ͙ͦͤͫ͟ͻ ͋͊ͤΈ ς ур ͔͒Φ όмфпо ͎ΦύΦ [рмΣ ͫΦ пт].  

ˤ ͻ͔ͦ͒ ͔͔͙ͨͪ͒ͫͦ͊͟͡ͼ͙͙Σ ͨͦ͒ͫͦ͋ͤ·͔ ͻͦ͘Ύ͚͍ͫͭ͊ ͺͪͦͤͭ͊ ͍ͦͫͭ͊͡Ύ͙͡ ͔ͣͫͭͤ·ͣ ͦ͟͡ͻͦ͊ͣ͘ ͙ ͍ͫͦͻͦ͊ͣ͘ 

͎͍͔͊ͦͭͦͤͤ͘͡·͚ ͺͯͪ͊͗ ͙ ͔ͪͤͦ͘Φ ˴ ͦͤ͟ͼͯ мфпп ͎Φ ͍͔ͫ ͺ͍ͪͦͤͭͦ·͔ ͙ ͔͚͙͔͊ͪͣͫ͟ ͨͦ͒ͫͦ͋ͤ·͔ ͻͦ͘Ύ͚͍ͫͭ͊ ͋·͙͡ 

͙͍͙͙͍͒ͪͦ͊ͤ͟͡·Σ ͊ ͙ͻ ͙ͣͯ΅͔͍ͫͭͦΣ ͍ ͭͦͣ ;͙͔ͫ͡Σ пл ͭ·ͫΦ ͎͍ͦͦ͡ ͫͦͭ͊͟Σ ͔͔ͨͪ͒͊ͤͦ ͦ͟͡ͻͦ͊ͣ͘ ͙ ͍ͫͦͻͦ͊ͣ͘ [51, 

ͫΦ пу]. 

ˤ ͔͙ͨͪͦ͒ ˤ͔͙͚ͦ͟͡ ˻͔ͭ;͔͍͔͚ͫͭͤͤͦ ͍͚ͦͤ· ͯ;͔ͤ·ͣ ς ͋ ͙͎ͦͦͦͣ͡ ˿͍͚ͦͦͦͫͦ͟͟͡ ˮΦˮΦ ͍͔ͯͫͭ͊ͤͦͤͦ͡Σ ;ͭͦ 

͋ͦ͡Έ΄ͯΌ ;͊ͫͭΈ ͔͙͍ͫͨͪͣ͊ͭͦͦ͒ͦ͘Σ ͔ͤͦ͋ͻ͙ͦ͒ͣ·ͻ ͒͡Ύ ͨͦͯ͡;͔͙ͤΎ ͍·͚ͫͦͦ͟ ͍ͦͨͦ͒ͦͭͦͪ͡Ύ͔͙ͣͦͫͭ ͙ͨͪ 

͙͍͔ͫͯͫͫͭͤͤͦͣ͟ ͔͔͔͙͙ͦͫͣͤͤΣ ͣͦ͗ͤͦ ͔͙͊ͣͤͭ͘Έ ͔͙͙ͫͨͪͣ͊ͭͦͦ͒͊ͣ͘ ;͎ͯ͗ͦͦ ͍͙͒͊Φ ͔͔͙́ͦͪͭ;͔͙ͫ͟ Ήͭͦ 
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ͦ͋ΆΎͫͤΎͦͫ͡Έ ͔ͭͣΣ ;ͭͦ ͋ͦ͡Έ΄͊Ύ ;͊ͫͭΈ ͔͙͍ͫͨͪͣ͊ͭͦͦ͒ͦ͘ ͔ͤ ͯ;͍͔͊ͫͭͯͭ ͍ ͍͔͙͙ͦͨͦ͒ͦͭͦͪͤ͡Σ ͊ ͔ͤͦ͋ͻ͙ͦ͒ͣ͊Σ 

͊͟͟ ͙ͫͭͦ;͙ͤ͟ ͔͔ͤͫͨͼ͙ͺ͙;͔͎ͫͦͦ͟ ͺ͊ͭͦͪ͊͟ ς ͺ͔͔ͪͣͤͭ͊ ͎͙͙͊ͯͪͦͤ͒͊͘͡·Φ ˽͔͔ͦ͒ͤ͘Σ ͍ мфпт ͎Φ ˿͍ͦͦͦͫ͊͟͟͡Ύ 

ͨͦͯ͡;͙͊͡ ;͙ͫͭ·͔ ͔ͨͪͨ͊ͪ͊ͭ· ͎ ͙͙͊ͯͪͦͤ͒͊͘͡· ͙ ͒ͦ͊͊͊͘͟͡ ͙ͻ ͙͍͊ͭͤͦͫͭ͟Έ ͊͟͟ ͍  ͊͋ͦͪ͊ͭͦͪͤ͡·ͻ ͍͙ͯͫͦ͡Ύͻ ͤ͊ 

͙͙͍ͦͪͦ͊ͤͤ͘͡·ͻ Ύ͚ͼ͔͔ͭ͊͟͟͡ͻΣ ͭ͊͟ ͙ ͙ͨͪ ͍͔͙͙͒ͦ͋͊ͤ͡  ͟ ͔͔ͫͨͪͣΣ ͍͍͙͚ͦ͒ͣͦ ͙ͨͪ ͙͍͔ͫͯͫͫͭͤͤͦͣ͟ 

͔͔͔͙͙ͦͫͣͤͤ ώнуΣ ͫΦ сп].  

˿͍͔ͦͣͫͭͤ·͙ͣ ͙͙ͯͫ͡Ύ͙ͣ ͍͔͔͙͚ͭͪͤ͊ͪͤͦ ͙ͤ͊ͯ͟Σ ͍͔͚ͦͤͤͦ ͙ ͎͚ͪ͊͗͒͊ͤͫͦ͟ ͍͔͔͙͙͙ͭͪͤ͊ͪ  ͍͔͙ͨͪͦ͒ 

͍͚ͦͤ·Σ ͙ͫͭ͊͡ ͍͔ͤ͒ͪΎͭΈͫΎ ͍ ΄͙ͪͦͯ͟Ό ͔͡;͔͋ͤͯΌ ͙ͨͪ͊ͭͯ͟͟ ͍ͤͦ·͔ ͔ͨͪͨ͊ͪ͊ͭ·Σ ͍ ͭͦͣ ;͙͔ͫ͡Σ 

ͫͯ͡Έͺ͙͙͊ͤ͊ͣ͒ͤ͡·͔ ς ͟ ͪ͊ͫͤ·͚ ͙ ͔͋͡·͚ ͔ͫͭͪͨͭͦͼ͙͒ ώ1нΣ ͫΦ фм].  

˿͎ͦ͊ͫͤͦ͡ ͋ͪͦ΄Ό͔ͪΣ ͙͚͒͊ͤͤͦ͘ ͨͦ ͔ͪͯ͘͡Έͭ͊ͭ͊ͣ ͔͍͙ͦ͋ͫ͒ͦ͊ͤ͡Ύ ͯ;͔ͤ·͙ͣΣ ͍͔ͫͦͣͫͭͤͦ ͫ ͍ͪͯͦͦ͒͟Ύ΅͙ͣ 

͍ͫͦͫͭ͊ͦͣ ˤ͔͔͙͎ͭͪͤ͊ͪͤͦͦ ͍͔͙ͯͨͪ͊ͤ͡Ύ ˹͊ͪͦͣ͊ͭ͊͟ ͔͔͔͙ͣ͒͘͡͡Ύ ˿˿˿˾ ͍ мфпр ͎ΦΣ ͤ͊ͪΎ͒ͯ ͫ ͔͡;͔͚͋ͤͦ 

ͨͦͣͦ΅ΈΌΣ ͍͔͔͙ͭͪͤ͊ͪͤ·͔ ͔͡;͔͙͋ͤͼ· ͎͙͍ͦͪ͊ͤͦ͘·͍͙͊͡ ͔͙ͣͪͦͨͪΎ͙ͭΎ ͨͦ ͍͙͍͍ͦͫͨͪͦͦ͒ͫͭͯ͘ ͫͭ͊͒͊Φ ˴ 

͙͔ͨͪͣͪͯΣ ͨ ͙ͪ ͙ͯ͘;͔͙͙ͤ ͙͔ͨͦͦ͗ͭ͡͡Έ͎ͤͦͦ ͦͨ·ͭ͊ ͙ͻ ͪ͊͋ͦͭ· ͯ;͔ͤ·͙ͣΣ ͍͔ͯͫͭ͊ͤͦͤͦ͡Σ ;ͭͦ ͍ ͪΎ͔͒ ͔͡;͔͙͋ͤͼ 

͒͡Ύ ͍͔͍͔͔͎ͫͦͪͣͤͤͦͦ ͍·Ύ͍͔͙ͤ͡Ύ ͔͍͙͚͊͋ͦ͊ͤ͘͡ ͍͚ͨͦͦͦ͡ ͫͺ͔ͪ· ͯ ͦ͋͟·͡Σ ͊ ͔ͭ͊͗͟Σ ͍͍͔͙ͦͫͫͭ͊ͤͦͤ͡Ύ ͙ͻ 

͔͙͍͚ͪͨͪͦ͒ͯͭͤͦ͟ ͙ͫͨͦͫͦ͋ͤͦͫͭΣ ͔͔͎͗ͦ͒ͤͦ ͔͔ͨͪ͒ ͫͯ͡;͚ͦ͟ ͍͙͙ͨͪͦͦ͒ͫ͡Έ ͎͙͔͎͙ͤͦͦ͟͡;͔͙͔ͫ͟ ͦͫͣͦͭͪ·Φ 

ˤ͔ͦͫ͡Έ ͍ ͔ͤͦͭͦͪ͟·ͻ ͔͡;͔͙͋ͤͼ͊ͻ ͙ ͤ͊͋͡Ό͔͙͔͒ͤ ͊͘ ͊͟;͔͍ͫͭͦͣ ͔ͫͨͪͣ· ͔͔͗ͪ͋ͼ͍ͦ-͙͍͙͔͔͚ͨͪͦͦ͒ͭ͘͡Φ 

ˬ͔͔ͪ͋ͼ·Σ ͙͔ͣΌ΅͙͔ ͨͦ͡ͻͯΌ ͔ͫͨͪͣͯΣ ͨͦͯ͡;͙͊͡ ͍͔͍ͫͦͦͭͭͫͭͯΌ΅͙͔ ͍͙͙ͭ͊ͣͤͤ·͔Σ ͙͔ͣͤͪ͊͡Έͤ·͔ ͙ 

͔͍͋ͦ͟͡·͔ ͙ͨͦ͒ͦͪͣ͟͟Σ ͙͙͡ ͍·͍͋ͪ͊ͦ͟·͍͙͊ͫ͡ΈΦ  

˿ͨ͊ͫͫ͊͟Ύ ͍͔͔ͭ͡;͔͙͋ͤͼ͊ ˾Ύ͚͊ͤͫͦ͘͟ ͙ͦ͋͊ͫͭ͡Σ ͍͍͔͊͡ ͍ ͙ͨͪ͊ͭͯ͟͟ ͙͔͙͒ͭ;͔͔ͫͦ͟ ͔͙͔ͦͪͣͤ͟͡ ͔͔͗ͪ͋·ͻ 

ͦ͋͟·͡Σ ͫ ͍͍͔͔͙͔͒ͤͣ ͍ ͪ͊ͼ͙ͦͤ ͍͙͙ͭ͊ͣͤ͊ 5 ͙ ͍͙ͣͦͪͦ͟Σ ;ͭͦΣ ͨͦ ͔͙ͣͤͤΌ ͔ͣͫͭͤ·ͻ ͙͍ͪ͊͋ͦͭͤͦ͟Σ ͍͙ͨͦͦͦ͘͡͡ 

͙ͫͦͪ͊ͭͭ͟Έ ͫͯ͡;͙͊ ͍͊͋ͦͪͭͦ ό͍ мфпм ͎Φ ς рл ͫͯ͡;͔͍͊Σ ͍ мфпп ς ͭ ͦ͡Έͦ͟ нύ [24, ͫ Φ но]. 

ˤ ͔͡;͔͙͋ͤͼ͊ͻΣ ͔͔ͦ͋ͫ͒ͯͣ͡·ͻ ͯ;͔ͤ·͙ͣΣ ͔ͦͫͤΈΌ ͍͙ͨͪͦͦ͒ͦͫ͡Έ ͦ͋Ύ͔͊ͭ͘͡Έ͔ͤͦ ͔ͪͭ͊͟͡Έ͔ͤͦ 

͙͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͦ͋͟·͡ ͤ͊ ͔͔͗ͪ͋ͦͫͭΈ ͒͡Ύ ͍͔͙ͯͫͭ͊ͤͦͤ͡Ύ ͍ͫͪͦͦ͟ ͍͔͙ͦͫͦ͋ͦ͗͒ͤΎ ͙ͻ ͦͭ ͪ͊͋ͦͭ ͙ ͍·͒͊;͙ 

ͦͻͪ͊ͤͤ·ͻ ͍͙͔͔ͫ͒ͭ͡Έ͍ͫͭΦ ώнпΣ ͫΦ но-24ϐΦ ˻ ͎͙͔͎͙ͤͦͦ͟͡;͔͙ͫ͟ͻ ͔͍͙ͦ͋ͫ͒ͦ͊ͤ͡Ύͻ ͣ͊ͭͦ͟ ͙ ͦ͋ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύͻ 

͔ͫͨͪͣ· ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ ͙͍͗ͦͭͤ·ͻ ͎͙͒ͪͯͻ ͍͙͍͒ͦΣ ͍ Ή͚ͭͦ ͋ͪͦ΄Ό͔ͪ ͔ͤ ͋·ͦ͡ ͙ͤͺͦͪͣ͊ͼ͙͙Φ  

 ʕ  ͙ͨͯ͋͊͟͡ͼ͙͙ ͍ ͔͗ͯͪͤ͊͡ ζˤ͔͔͙͙ͭͪͤ͊ͪΎη ͫͭ͊ͪ΄͔͎ͦ ͍͔͔͙͎ͭͪͤ͊ͪͤͦͦ ͍ͪ͊;͊ ͔̂͒ͦͣ͡Έ͎ͫͦͦ͟ 

͚͎ͪ͊ͦͤͤͦͦ ͔͔ͣ͘͡Έ͎ͤͦͦ ͔ͦͭ͒͊͡ ˴͙͙͚͊ͤͤͫͦ͟͡ ͙ͦ͋͊ͫͭ͡ ˩ͺ͙͍ͣͦ͊ ˽Φ˨Φ мфпр ͎Φ ͦ ͔ͪ͊͋ͦͭ ͍͔͔͙͚ͭͪͤ͊ͪͤͦ 

ͫͯ͗͋͡· ͚ͪ͊ͦͤ͊Σ ͦͭͦͪͯ͟Ό ͦͤ ͔͔͋ͫͫͣͤͤͦ ͍͎͍ͦ͊͘͡͡Ύ͡ ͫͦ ͒ͤΎ ͔͔ ͍͙ͦͫͤͦ͊ͤΎ ͍ мфнт ͎ΦΣ ͙ͦͨͫ͊ͤ͊ ͔͔ ͪ͊͋ͦͭ͊Φ 

ˤ͔͔͙ͭͪͤ͊ͪͤ·͚ ͔ͨͪͫͦͤ͊͡ ͚ͪ͊ͦͤ͊ ͍ͫͦͫͭ͊͡Ύ͡ ͙͘ ͎ͦ͒ͤͦͦ ͍͔͔͙͎ͭͪͤ͊ͪͤͦͦ ͍ͪ͊;͊Σ мл ͺ͔͡Έ͒΄͔͍ͪͦΣ с 

͙͍ͫ͊ͤͭ͊ͪͦ ͙ п ͦͤ͟Όͻ͊Φ ˴͔ͪͦͣ ΄͎ͭ͊ͭͤͦͦ ͔ͨͪͫͦͤ͊͊͡Σ ͋·͡ ͙ͦ͒ͤ ͦ͟͡ͻͦͤ͘·͚ ͺ͔͡Έ͒΄͔ͪ ͙ ос ͍͔͔͙ͭͪͤ͊ͪͤ·ͻ 

͙͍ͫ͊ͤͭ͊ͪͦΦ ˮ͔ͣ͊ͫ͡Έ ͚ͪ͊ͦͤͤ͊Ύ ͍͔͔͙ͭͪͤ͊ͪͤ͊Ύ ͔͡;͔͙͋ͤͼ͊ ͙ п ͯ;͍͊ͫͭͦ͟·ͻ ͨͦ ͚ͪ͊ͦͤͯΦ ˾͚͊ͦͤͤ͊Ύ ͔͡;͔͙͋ͤͼ͊ 

͔͍ͨͪ͒ͫͭ͊͡Ύ͊͡ ͚ͫͦ͋ͦ ͻͦͪͦ΄ͦ ͍ͦ͋ͦͪͯ͒ͦ͊ͤͤ·͚ ͔ͦͣͨͫ͟͟͡ ͙͘ нт ͔ͨͦͫͭͪͦ͟ ͫ ͔ͭͻ͙ͤ;͔͙͙ͫͣ͟ ͍ͦͣͦ͗ͤͦͫͭ͘Ύ͙ͣ 

͍͔͔͙ͨͪͦ͒ͤΎ ͻ͙͎͙ͪͯͪ;͔͚ͫͦ͟Σ ͔͔͍͙ͭͪ͊ͨͭ;͔͚ͫͦ͟Σ ͙͎͙͒͊ͤͦͫͭ;͔͚ͫͦ͟ ͪ͊͋ͦͭ·Φ ˤ ͪ͊ͫͨͦͪΎ͔͙͙͗ͤ ͚͚ͪ͊ͦͤͤͦ 

͍͔͔ͭ͡;͔͙͋ͤͼ· ͋·ͦ͡ н ͦ͡΄͙͊͒ ͒͡Ύ ͍·͔͒͊͘ ͍ ͦ͟͡ͻͦ͘·Σ ͍ ͯ;͍͊ͫͭͦ͟·ͻ ͔͡;͔͙͋ͤͼ͊ͻ ͋·ͦ͡ ͨͦ ͚ͦ͒ͤͦ ͦ͡΄͙͊͒Φ  

˽͙ͪ ͚͚ͪ͊ͦͤͤͦ ͔͡;͔͙͋ͤͼ͔ ͋·͡ ͊͘͡ ͙͙ͦ͗͒͊ͤΎΣ ͎͔͒ ͍͙͙ͨͪͦͦ͒ͫ͡Έ ͍͔ͫͦ΅͙͊ͤΎ ͫ ͦ͟͡ͻ͙͙ͦͤ͊ͣ͘͟Σ 

͔͔͔ͨͪ͒ͫ͒͊ͭ͡Ύ͙ͣ ͦ͟͡ͻ͍ͦͦ͘Σ ͍͔͊͒ͯ͘Ό΅͙͙ͣ ͺ͔͙ͪͣ͊ͣΣ ͦͤ͟Όͻ͙͊ͣΣ ͍͔͙͙ͭͫ͊ͤͭ͊ͪ͊ͣ ͙ ͍͔ͭͺ͔͡Έ͒΄͔͙ͪ͊ͣ 

ͯ;͍͊ͫͭͦ͟Φ ˤ ͫͯ͡;͔͊ ͔ͤͦ͋ͻ͙͙ͦ͒ͣͦͫͭΣ ͭ͊ͣ ͔͗ ͔͙͔͙ͨͦͫͭͭ͡ ͎͙ͣͦ͡ ͙ ͔͔ͨͪͤͦ;͔͍͊ͭΈΦ  

˨ͦ ͔ͦ͋͒͊ ͍ ͚͚ͪ͊ͦͤͤͦ ͔͡;͔͙͋ͤͼ͔ ͍͔ͫ͡Ύ ͙͔ͨͪͣ ͔͙͔͔͚ͨͦͫͭͭ͡ ͫ ͙͍͗ͦͭͤ·͙ͣΣ ͔ͨͦͫ͡ ͍͒ͯͻ ;͍͊ͫͦ ͒ͤΎ 

͍͙͙ͨͪͦͦ͒ͫ͡Έ ͍·͔͒͘· ͤ͊ ͔ͣͫͭ͊Φ ˭͊ мфпп ͎Φ ͍͔͔ͨͪͦ͒ͤͦ ͋·ͦ͡ млот ͍·͔͍͒ͦ͘Φ ˻͋΅͊Ύ ͔͡;͔͋ͤ͊Ύ 

Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͍ͫͦͫͭ͊͡Ύ͊͡ упΣп҈Φ ˾͚͊ͦͤͤ͊Ύ ͍͔͔ͭ͡;͔͙͋ͤͼ͊ ͙͊ͤͣ͊͊ͫ͘͡Έ ͔ͭ͊͗͟ ͎͍͚ͨͦ͒ͦͭͦͦ͟ 

͍͔͔͙ͭͪͤ͊ͪͤ·ͻ ͙͍ͫ͊ͤͭ͊ͪͦ [моΣ ͫΦ т-8]. ˴͔ͦͤͪͭͤͦ͟ ͦ͋ ͊ͯ͟΄͔ͪͫͦ͟-͎͙͔͎͙ͤͦͦ͟͡;͔͚ͫͦ͟ ͎͙͙ͨ͊ͭͦͦ͡ ͍ ͫͭ͊ͭΈ͔ 

͔ͦͭ͒͡Έͤͦ ͔ͤ ͋·ͦ͡ ͙ͤͺͦͪͣ͊ͼ͙͙Φ 

˽͍ͦ͒ͣͦͫͦͤ͊͟Ύ ˴͙͙͊ͤͤͫ͊͟͡Ύ ͦ͋͊ͫͭ͡Έ ͦ;͔ͤΈ ͔ͫͪΈ͔ͤͦ͘ ͨͦͫͭͪ͊͒͊͊͡ ͦͭ ͔͍͋ͦ·ͻ ͔͚͍͙͚͒ͫͭ ͙ 

ͺ͊΄͙͚ͫͭͫͦ͟ ͦͯͨ͊͟͟ͼ͙͙ ͤ͊͘;͙͔ͭ͡Έ͚ͤͦ ͔͔ ;͙͊ͫͭΦ ˤ͍͔͙͔ͦͫͫͭ͊ͤͦͤ͡ ͙͍͍͍͗ͦͭͤͦͦ͒ͫͭ͊ ͤ͊ ͔͔ ͔͙͙͙ͭͪͪͭͦͪ 

ͫͭ͊ͦ͡ ͙͙ͫͭͤͤͦ ͍͔ͫͤ͊ͪͦ͒ͤ·ͣ ͔͒ͦͣ͡Φ ˣͦ͡Έ΄͔ͦ ͍͍ͪͯͦͦ͒ͫͭͦ͟ ͨͦ ͙͍͍͍͗ͦͭͤͦͦ͒ͫͭͯ ͤ͊ ͙͔͔ͨͪͣͪ ͙ͦ͋͊ͫͭ͡Σ 

͋·ͦ͡ ͍͔ͫͦͫͭ͊ͤͦ͡ ͙ ͙͍ͦͨͯ͋ͦ͊ͤͦ͟͡ ͍ мфпр ͎ΦΣ ͔͙͍ͪ͒͊ͭͪͦ͊͟͡ Ήͭͦͭ ͭͪͯ͒ ͙͔͒ͪͭͦͪ͟ ˤ͔ͫͫͦΌ͎ͤͦͦ͘ ͙͙ͤͫͭͭͯͭ͊ 
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͙͍͍͍͗ͦͭͤͦͦ͒ͫͭ͊Σ ͔͙͊͊͒ͣ͟͟ ˶͙ͫͯͤ͟ ˩Φ̅Φ ˤ ͔͎ͤͦ ͍ͦ΄͙͡ ͎͙͔ͣͤͦΣ ͍͔͔ͨͦ͒ͭͪ͗͒ͤͤ·͔ ͔ͦͦͭ͘ͻ͙ͤ;͔͚ͫͦ͟ ͙ 

͍͔͔͙͚ͭͪͤ͊ͪͤͦ ͚ͤ͊ͯͦ͟Σ ͍͔͔ͨͪͦͪͤͤ·͔ ͦͨ·ͭͦͣ ͍͔͔͙͒ͤΎ ͙͍͍͍͗ͦͭͤͦͦ͒ͫͭ͊ ͍ ͍ ͔͔ͦͤͤͦ ͍͔ͪͣΎΣ ͔͔͙ͨͪ͒ͦ͗ͤ͡Ύ 

͒͡Ύ ͍͙͔͔͚ͪͯͦͦ͒ͭ͟͡ ͙ ͨͪͦͫͭ·ͻ ͦ͟͡ͻ͙͍ͦͤͦ͘͟Φ  

˴ ͙͔ͨͪͣͪͯΣ ͔͒ͭ͊͡Έͤͦ ͔ͪ͊ͫͫͣͦͭͪͤ· ͍ͦͨͪͦͫ· ͍͔͔͙ͪ͊͒ͤ͘Ύ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ ͙͍͗ͦͭͤ·ͻΦ ˤ 

;͙͊ͫͭͤͦͫͭΣ ͍ ͙͙͙ͦͨͫ͊ͤ ͦͨ·ͭ͊ ͍ͫͨͦͫͦ͋ͦ ͙͍͙ͫͨ͊ͪ͊ͤΎ ͙ͨͪ ͪͯ;͚ͤͦ ͫͯ͡;͔͟Σ ͔͔͍ͪͦͣͤ͒ͦ͊ͤͦ͟ ͙͔͔͙͔ͨͪͣͤͤ 

ͫͭ͊ͤ͊͟Σ ͦͭͦͪ͟·͚ ͎ͨͦͣͦ͊͡ ͔ͣ͊ͭ͟ ͍·͔͒ͪ͗͊ͭΈ ͭΎ͔͎͗ͦͦ͡ ͫ͊ͣͼ͊Φ ˸ͦ͗ͤͦ ͋·ͦ͡ ͫͭ͊ͤͦ͟Σ ͔ͭ͊͗͟Σ ͎͙͊ͯ͋ͭ͘͡ΈΣ ͍ 

Ήͭͦͣ ͫͯ͡;͔͊Σ ͍͙͔ͫͪ͊ͤͭ͡Έͤͦ ͔͍ͤ·͙͚ͫͦ͟ ͔ͫ͊ͣͼ ͎ͣͦ ͨͦͪ͟·ͭΈ ͍·ͫͦͯ͟Ό ͫ͊ͣͯ͟ ώнлΣ ͫΦ мн].  

˽͙ͪ ͍͔͔͙͙ͨͪͦ͒ͤ ͙͍͔͎ͫͯͫͫͭͤͤͦͦ͟ ͔͔͔͙ͦͫͣͤͤΎΣ ͨͦ ͔͙ͣͤͤΌ ͯ;͔͎ͤͦͦΣ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͯ;͙ͭ·͍͊ͭΈΣ ;ͭͦ 

͙͍ͨͪͦ͒ ͍ͦͪͦ͟· ͤ͊ ͨͯͤͭ͟ ͒͡Ύ ͔͎ͦ ͍͔͔͙ͨͪͦ͒ͤΎΣ ͔͙ͫ͡ ͪ͊ͫͫͭͦΎ͙͔ͤ ͒ͦ ͔͎ͤͦ ͔ͤ ͔͔͋ͦ͡ м-н ͣ͟Φ ˢ ͍͔ͫͻ ͣ͊ͭͦ͟Σ 

ͤ͊ͻͦ͒Ύ΅͙ͻͫΎ ͤ͊ ͪ͊͋ͦͭ͊ͻΣ ͤ͊ ͙ͨ͊ͫͭ͋΅͔Σ ͊ ͔ͭ͊͗͟ ͤ͊ ͺ͔ͪͣ͊ͻΣ ͔ͯ͒͊ͤͤ͡·ͻ ͔͔͋ͦ͡Σ ;͔ͣ ͤ͊ м-н ͣ͟Σ ͯ͡;΄͔ 

͔͔ͦͫͣͤΎͭΈ ͤ͊ ͨͦ͒ͫͦ͋ͤ·ͻ ͨͯͤͭ͊͟ͻΣ ͙͙͡ ͤ͊ ͔͔ͣͫͭΣ ͍͒ͦͫͭ͊͡ΎΎ ͭͯ͒͊ ͔ͫͨͪͣͯ ώнлΣ ͫΦ мн]. 

̂;͔ͤ·ͣ ͔ͭ͊͗͟ ͙͍͔͔ͨͪ͒ͤ· ͔͔͔ͪͦͣͤ͒ͯͣ͟·͔ ͙ͫͪͦ͟ ͔͔͎ͨͣͤͤͦͦ͡ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ 

͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ ͙͍͗ͦͭͤ·ͻΦ ˴ ͙͔ͨͪͣͪͯΣ ͋·͊͟ р-с ͔ͭ͡Σ ͔͙ͫ͡ ͦͫͦ͋ͦ ͼ͔ͤͤ·͚Σ ͭͦ мл-мн ͔ͭ͡Τ ͍ͦͪͦͯ͟ 

͒͡Ύ у-мл ͔͍ͦͭͦ͡Σ ͦͫͦ͋ͦ ͼ͔ͤͤͯΌ ͒͡Ύ мн-мр ͔͍ͦͭͦ͡Σ ͎͙͊ͤ͊ͦ͡;ͤ·͔ ͔͔ͪͦͣͤ͒͊͟ͼ͙͙ ͙͍͔͔ͨͪ͒ͤ· ͙ ͒͡Ύ 

͙͍͗ͦͭͤ·ͻ ͎͙͒ͪͯͻ ͍͙͍͒ͦ ώнлΣ ͫΦ му]. 

˨͡Ύ ˴͙͙͚͊ͤͤͫͦ͟͡ ͙ͦ͋͊ͫͭ͡ ͔͙͊͊͒ͣ͟͟ ͫ;͙ͭ͊͡ ͙͔͔ͤ͊͋ͦ͡ ͼ͔͔ͫͦͦ͋ͪ͊ͤ͘͡·ͣ ͍͔͔͙͔ͪ͊͒ͤ͘ ͍ͦͪͦ͟ 

Ύ͍͚ͪͦͫ͊ͫͦ͟͡Σ ͚ͪ͊ͫͤͦ͟ ͎͍͚ͦͪ͋͊ͭͦͫͦ͟Σ ΄͍͙ͼ͚ͦ͟ ͙ ͙͔ͫͣͣͤͭ͊͡Έ͚ͫͦ͟ ͨͦͪͦ͒Σ ͍ͦͣͦ͗ͤ͘·ͣ ͫ;͙ͭ͊͡ 

͍͔͔͙͔ͪ͊͒ͤ͘ ͙ ͦͫͭͺ͙͚ͪͫͦ͘͟ ͨͦͪͦ͒· ώнлΣ ͫΦ пн]. 

˨͡Ύ ͍͔͙ͯ͡;͔͙ͤΎ ͔͙ͫͦ͒ͪ͗͊ͤΎ ͙͗ͪ͊ ͍ ͔ͣͦͦ͟͡ ͦͫͭͺ͙͙ͪͫ͘͟ͻ ͔͙͍ͣͭͫͦΣ ͯ;͔ͤ·͚ ͔͎ͨͪ͒͊͊͡͡ 

ͨͦ͡Έ͍ͦ͊ͭ͘ΈͫΎ ͭͦ͡Έͦ͟ ͋·͙͊ͣ͟Σ ͙ͨͪͦͫͻͦ͒Ύ΅͙͙ͣ ͦͭ ͙͔͔͚ͪͦ͒ͭ͡Σ ͙͔ͣΌ΅͙ͻ ͍·ͫͦͯ͟Ό ͙͍ͨͪͦ͒ͯͭͤͦͫͭ͟Έ ͨͦ 

͙͗ͪͤͦͣͦͦ͡;͙ͤͦͫͭΦ ˽͙ͪ;͔ͣΣ ͫͨͦͫͦ͋ͤͦͫͭΈ ͋·͍ͦ͟ ͋·ͭΈ ͯͯ͡;΄͔͊ͭ͡Ύ͙ͣ ͨͦ Ήͭͦͣͯ ͙ͨͪͤ͊ͯ͘͟Σ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ 

͋·ͦ͡ ͍͔ͨͪͦͪΎͭΈ ώнлΣ ͫΦ пс].  

˨͡Ύ ͍ͨͦ·΄͔͙ͤΎ ͔͍ͤ͊͒ͦΣ ͙ͨͦͣͣͦ ͯͯ͡;΄͔͙ͤΎ ͍͙͚ͯͫͦ͡ ͔͙ͦͪͣͤ͟͡Ύ ͙ ͔͙ͫͦ͒ͪ͗͊ͤΎΣ ͔͎ͨͪ͒͊͊ͦͫ͡͡Έ 

͔ͭ͊͗͟Σ ͍͙ͨͪ͊͡Έͤͦ ͎͙͍ͦͪ͊ͤͦ͊ͭ͘Έ ͚ͪ͊͒ͦ͘ ͍ͦͪͦ͟ ͙ ͔͍͔ͨͪͦͭͦ͟͡ ώнлΣ ͫΦ пт]. 

 ʕ͍͍͔ͪͯͦͦ͒ͫͭ͟ ͙͙͒͊ͤ͘Ύ мфпр ͎Φ ͨͦ ͙͔͙ͫͤ͗ͤΌ Ύ͍͙ͦͦͫͭ͡ ͍ͦͪͦ͟Σ ͨͪͦͺ͔ͫͫͦͪ ˶͔͙͎͎ͤͤͪ͊͒ͫͦͦ͟ 

͍͔͔͙͎ͭͪͤ͊ͪͤͦͦ ͙͙ͤͫͭͭͯͭ͊ ˣͦ;͍͊ͪͦ ˮΦˢΦ ͔ͦͭͣ;͊͡Σ ;ͭͦ ͒͡Ύ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͍͙͍͍ͦͫͨͪͦͦ͒ͫͭ͊͘ ͫͭ͊͒͊ ͙ 

͔͔͔͙ͨͪ͒ͯͨͪ͗͒ͤΎ Ύ͍͙ͦͦͫͭ͡Σ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͙͍͙͔ͨ͊ͤͪͦ͊ͤ͡ ͫͯ͡;͔͟ ͙ ͔͍ͦͭͦ͡Σ ͫ ͦ͋Ύ͔͊ͭ͘͡Έͤ·ͣ ͔ͦͤͭͪͦͣ͟͡ ͊͘ 

͔͎ͦ ͍·͔͙͔ͨͦͤͤͣ͡Φ ͔́͊͗͟ ͍͚͊͗ͤͦ ͦͤ ͫ;͙ͭ͊͡ ͍͔ͨͪͦͪͯ͟ ͨͦͪ͟·ͭ·ͻ ͍ͦͪͦ͟ ͙ ͔͔͔͚ͤͭ͡ ͤ͊ ͔ͫͭ͡ΈͤͦͫͭΈΦ ˴͔ͪͦͣ 

͎ͭͦͦΣ ͙ͣ ͦ͋ͪ͊΅͊ͦͫ͡Έ ͍͙͙͔ͤͣ͊ͤ ͤ͊ ͨͦͤͦ͡ͼ͔͔ͤͤͦ ͔͙͔ͦͪͣͤ͟͡ ͙ ͍͙ͨͪ͊͡Έ͔ͤͦ ͔͙͔ͫͦ͒ͪ͗͊ͤΣ ͊ ͔ͭ͊͗͟Σ 

͔ͤ͊͒͗͊͡΅͙͚ ͯͻͦ͒ ͘  ͊ͣ ͊ͭͦ;ͤ·ͣ ͎͍ͨͦͦͦ͡Έ͔ͣ ͙ ͋·͙͊ͣ͟ ς ͨ ͙͍͙͔ͪͦͦ͒ͭ͘͡Ύ͙ͣΦ ˮ ͔ͤ͊ͦͤ͟ͼ ς ͫ ͍͔͍͔͔͔ͦͪͣͤͤͦ 

͍·Ύ͍͔͙͔ͤ͡Σ ͔͡;͔͙͔ͤ Ύ͍͎ͦͦͦ͡ ͣ͊ͭͦ;͎ͤͦͦ ͍ͫͦͫͭ͊͊ ͙ ͋·͍ͦ͟ ς ͙͍͙͔͔͚ͨͪͦͦ͒ͭ͘͡Σ ͊ ͔ͭ͊͗͟Σ ͙ͨͪ 

͔ͤͦ͋ͻ͙͙ͦ͒ͣͦͫͭΣ ͍·͍͋ͪ͊ͦ͊͟͟ ͔͙͎ͤͨͪͦ͒ͤ·ͻ ͒͡Ύ ͔͔͎ͨͣͤͤͦͦ͡ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͋·͍ͦ͟ ͙ ͍ͦͪͦ͟ ͫ 

͔͙ͤͯͫͭͪ͊ͤͣ·ͣ ͔͙͔͋ͫͨͦ͒ͣ͡ ώрΣ ͫΦ мл-11]. 

ˤ ͍͍͔ͪͯͦͦ͒ͫͭ͟ ͋·ͦ͡ ͨͦ͒ͪͦ͋ͤͦ ͙͔ͦ͗ͤ͊͘͡ ͔ͭͻ͙ͤ͊͟ ͔ͪͭ͊͟͡Έ͎ͤͦͦ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͤ͊ ͔ͫͭ͡ΈͤͦͫͭΈ ͍ͦͪͦ͟ 

͍ ͙͚ͪ͊ͤͤ ͔͔ ͔͙ͨͪͦ͒ ͫ ͍͒ͯͣΎ ͙͙ͪͫͯͤ͊ͣ͟ [рΣ ͫΦ пл-43]. 

ˤ ͫͭ͊ͭΈ͔ ͨͪͦͺ͔ͫͫͦͪ͊ ˣͦ;͍͊ͪͦ͊ ˮΦˢΦΣ ͙͍͚ͦͨͯ͋ͦ͊ͤͤͦ͟͡ ͍ ͔͗ͯͪͤ͊͡ ζˤ͔͔͙͙ͭͪͤ͊ͪΎη ͍ мфпр ͎Φ ͙ͦͨͫ͊ͤ· 

͔ͪͯ͘͡Έͭ͊ͭ· ͎͙͔͎͙ͤͦͦ͟͡;͔͎ͫͦͦ͟ ͔͍͙ͦ͋ͫ͒ͦ͊ͤ͡Ύ ͣ͊ͭͦ;͎ͤͦͦ ͎ͦ͒ͤͦͦ ͙͘ ͚͍ͪ͊ͦͤͦΣ ͍ ͦͭͦͪͦͣ͟ ͪ͊ͼ͙ͦͤ 

͔͙ͦͪͣͤ͟͡Ύ ͍ ͚͍ͫͭͦͦ͡·͚ ͔͙ͨͪͦ͒ ͋·͡ ͔ͤͨͦͤͦ͡ͼ͔ͤͤ·ͣ ς ͔ͤ ͻ͍͊ͭ͊ͦ͡ ͍͙͙͍ͨͪͦͭ͊ͣͤͦΣ ͍͙͙͍ͭ͊ͣͤͦ ͙ 

͙͔ͣͤͪ͊͡Έͤ·ͻ ͍͔΅͔͍ͫͭΦ ˭͔͍͙͊͋ͦ͊ͤ͡Ύ ͫͦͭ͊͟ ͋ͪͯͼ͔͔ͦͣ͘͡͡ ͙ ͔͔ͭͯ͋ͪͯͦͣ͘͟͡ ͔ͤ ͋·ͦ͡Φ ͍̒ͦͦͫͭ͡Έ  ͍

͔ͦͭ͒͡Έͤ·ͻ ͦ͟͡ͻͦ͊͘ͻ ͒ ͙͎ͦͫͭ͊͊͡ ср҈Σ ͍ ͔͔ͫͪ͒ͤͣ ͔ͦ͋͊͊ͫ͟͡͡Έ ͦͭ мн ͒ͦ по҈ ώпΣ ͫΦ ом]. 

ˮ͘ ͦ͋ ͔͍ͫ͒ͦ͊ͤͤ͡·ͻ нут Ύ͍ͦ͡·ͻ ͍ͦͪͦ͟ ό͍ ͒͊ͤͤͦͣ ͫͯ͡;͔͊Σ ͦͭͦͪ͟·ͻ ͔ͤ ͯ͒͊ͦͫ͡Έ ͔͔͙ͦͫͣͤͭΈύΣ ͯ срΣн҈ 

͋·͊͡ ͍·Ύ͍͔ͤ͊͡ ͊ͭͪͦͺ͙Ύ Ύ͙;͙͍ͤͦ͟Σ ͯ ммΣр ҈ - ͎͙ͨ͊ͭͦͦ͡;͔͙͔ͫ͟ ͔͗ͭ͡·͔ ͔ͭ͊͡ ό͍͒ͦͫͦͤͦ͡ ͭ͊͟Σ ͍͙͔ͤ͊͊ͤ͘Σ 

͙͍͔ͨͪͦͦ͒ͤͦ͘ ͦͭ ͙͎͊ͭͤͫͦͦ͟͡Σ ͍͔ͪͦΎͭͤͦΣ ͔΅͔ ͔ͤ ͫͭ͊ͦ͡ ͦ͋΅͔͙ͨͪͤΎͭ·ͣύΣ ͯ мл҈ - ͙ͫͭ͟· Ύ͙;͙͍ͤͦ͟Σ ͯ фΣу҈ - 

͔ͫͪͦ͘͟͡ Ύ͙;͙͍ͤͦ͟Σ ͯ лΣу҈ - ͎͙͔͙ͨͪͨ͊͘͡Ύ Ύ͙;͙͍ͤͦ͟Σ ͯ лΣп҈ - ͦͨͯͻ͙ͦ͡ Ύ͙;͙͍ͤͦ͟Σ ͯ мΣл҈ - ͫͪ͊΅͔͙͔ͤ ͫ 

ͣ͊ͭͦ;͚ͤͦ ͍ͫΎ͚ͦ͘͟ ͙ ͍͔͙͔ͦͫͨ͊ͤ͡ ͺ͙͔͍͚͊ͦͨͦ͡͡ ͭͪͯ͋·Φ ˽͙ͪ;͔ͣΣ ͔ͫͪͦ͘͟͡ Ύ͙;͙͍ͤͦ͟ ;͊ͫͭͦ ͔ͨͪͦͭ͊͟͡ 
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͍͔͔ͦ͒ͤͦͪͣͤͤͦ ͫ ͊ͭͪͦͺ͙͔͚ ώˣͦ;͍͊ͪͦκκ͍͔ͭΦΣ ͫΦ он]Φ ˹͊ͪΎ͒ͯ ͫ ͯͯ͡;΄͔͙͔ͤͣ ͔͙ͦͪͣͤ͟͡Ύ ͙ 

͍͔ͫͦͪ΄͔͍͍͙͔ͤͫͭͦ͊ͤͣ ͔͙ͣͪͦͨͪΎ͙͚ͭ ͨͦ ͍͔͍͔͔ͫͦͪͣͤͤͦͣͯ ͔͔͍͔ͫͭͫͭͤͤͦͣͯ ͔͔͔͙ͦͫͣͤͤΌΣ ͨͪͦͺ͔ͫͫͦͪ 

ͫ;͙ͭ͊͡ ͔ͤͦ͋ͻ͙ͦ͒ͣ·͙ͣ ͔ͭ͊͗͟ ͙ ͔͔͍͙ͭͪ͊ͨͭ;͔͙͔ͫ͟ ͔͙ͣͪͦͨͪΎ͙ͭΎ ͨͦ ͔͙ͯͫͭͪ͊ͤͤΌ ͎͙ͨ͊ͭͦͦ͡;͔͙ͫ͟ͻ 

ͨͪͦͼ͔͍ͫͫͦ ͍ Ύ͙;͙ͤ͊͟ͻ ώпΣ ͫΦ оо]. 

˽ͪͦͺ͔ͫͫͦͪ ˿͔ͭͯ͒ͤͼ͍ͦ ˢΦ˽Φ ͫ;͙ͭ͊͡Σ ;ͭͦ ͒͡Ύ ͎ͭͦͦΣ ;ͭͦ͋· ͦͭ ͚͊͗͒ͦ͟ ͔͙ͦͤͣ͊ͭ͟͟ ͨͦͯ͡;͊ͭΈ ͊͗͒͟·͚ 

͎ͦ͒ ͨͦ ͔͔͔͗ͪ͋ͤͯ͟Σ ͤ͊͒ͦ ͨͪͦͫͭͦ ͪ͊͋ͦͭ͊ͭΈΦ ˨͡Ύ Ή͎ͭͦͦ ͔͍ͫ͒ͦ͊ͦ͡͡ ͍͔͍͔͔ͫͦͪͣͤͤͦ ͙ ͍͙ͨͪ͊͡Έͤͦ ͫͯ͡;͙ͭΈ 

͔ͦͤͣ͊ͭͯ͟͟Σ ͔͔ͦ͋ͫͨ;͙ͭΈ ͤͦͪͣ͊͡Έ͔ͤͦ ͔ͭ;͔͙͔ͤ ͔͔͔͙͋ͪͣͤͤͦͫͭΣ ͍͙ͨͪ͊͡Έͤͦ ͍͔͙ͨͪͦͫͭ ͪͦ͒· ͙ ͍͙ͦͫͨͭ͊ͭΈ 

͔͔͔͗ͪ͋ͤ͊͟ ͤ͊ ͔ͨͦ͒ͫͦͫ ͙ ͔ͨͦͫ͡ ͦͭΆ͔ͣ͊ ώпуΣ ͫΦ о]. 

ˤ͊͗ͤ·͙ͣ ͔͙ͣͦͣͤͭ͊ͣ ͯ;͔ͤ·͚ ͫ;͙ͭ͊͡ ͎͙͎͙͔͙ͦͦͤ͘;͔͙͔ͫ͟ ͍͙ͯͫͦ͡Ύ ͔͙ͫͦ͒ͪ͗͊ͤΎΦ ˤ ;͙͊ͫͭͤͦͫͭΣ ͔ͤ 

͙ͨͦͭΈ ͔͔͗ͪ͋·ͻ ͦ͋͟·͡ ͻ͚ͦͦ͒ͤͦ͡ ͍͚ͦ͒ͦΣ ͔ͪ͊ͣ͘΅͊ͭΈ ͙ͻ ͍ ͨͪͦͫͭͦͪͤ·ͻΣ ͍͔ͫͭ͡·ͻΣ ;͙ͫͭ·ͻ ͚ͫͭͦ͊͡ͻΦ ˽ͦ͡ ͍ 

͚ͫͭͦ͊͡ͻ ͔͒ͦ͗ͤ͡ ͋·ͭΈ ͍ͪͦͤ·ͣΣ ͭΦ͟Φ ͯͦͤ͟͡ ͍ ͫͭͦͪͦͤͯ ͎͍ͦͦ͡· ͊ͭͪͯ͒ͤ͘Ύ͔ͭ ͒·ͻ͙͔͊ͤ ͙ ͔͔ͫͪ͒;ͤͯΌ 

͔͒Ύ͔ͭ͡ΈͤͦͫͭΈΦ ˢ ͨͦ͊ͭ͟·͔ ͨͦ͡· ͙ͫ͊͒͘ ͍·͘·͍͊Όͭ ͔͔͎ͨͪͪͯͯ͘͟ ͔ͦͤ͟;͔͚ͤͦͫͭ ͙ ͙͍ͨͪͦ͒Ύͭ ͟ ͔ͦͭ͊ͣ͟Φ ˤͦ 

͙͔͙͔͋͗͊ͤ͘ ͯ΄͙͋͊ ͙͍͗ͦͭ͊Σ ͍͔͙͒ͪ ͙ ͨͪͦͻͦ͒· ͒ͦ͗ͤ͡· ͋·ͭΈ ΄͙͙͙ͪͦͣ͟Σ ͔͋͘ ͪͯͭ͟·ͻ ͍͍ͨͦͦͪͦͭͦΦ 

˹͔͙͒ͦͨͯͫͭͣ· ͪͯͭ͟·͔ ͙ͤ͊ͫͭ͡· ͙ ͍·͙͔ͫͦ͟ ͎͙ͨͦͪͦ ͙ͨͪ ͍ͻ͔ͦ͒ ͍ ͦͤ͟Ό΄ͤΌ ώпуΣ ͫΦно].  

˨͡Ύ ͙͍͙ͦ͋ͫͯ͗͊ͤ͡Ύ ͙ͪͦ͒͡Έ͎ͤͦͦ ͔͔͙ͦͭ͒ͤ͡Ύ ͔͍ͫ͒ͦ͊ͦ͡͡ ͍·͔͙͒ͭ͡Έ ͙ ͔͙͊ͪͨͭ͘͟Έ ͊͘ ͙ͤͣ 

͍͔͔͙͎ͭͪͤ͊ͪͤͦͦ ͙ͫ͊ͤͭ͊ͪ͊Σ ͦ͋ͯ;͔͎ͤͤͦͦ ͙ͦ͊͊ͤ͘͟Ό ͔͍͚ͨͪͦ ͨͦͣͦ΅͙ ͙ͨͪ ͤͦͪͣ͊͡Έͤ·ͻ ͪͦ͒͊ͻΣ ͒ͦ͗ͤͦ͡ ͋·ͭΈ 

ͭ͊ͣ ͎͙͍ͦͪ͊ͤͦ͊ͤͦ͘ ͎ͪͯͦͫͯͭͦ͟͡;͔ͤͦ ͔͍͒͗ͯͪͫͭͦ ώпуΣ ͫΦ нр]. 

˹͊ ͍͙͙ͦͫͤͦ͊ͤ ͦͨ·ͭ͊ ͍ ͭͦͣ ;͙͔ͫ͡Σ ͍͔ͦͤͤ·ͻ ͔ͭ͡Σ ͍ ͫͦ;͔͙͙ͭ͊ͤ ͫ ͒͊ͤͤ·͙ͣ ͔ͦͭ;͔͍͔ͫͭͤͤ·ͻ ͙ 

͔͊ͪͯ͋͗ͤ͘·ͻ ͯ;͔ͤ·ͻΣ ˿͔ͭͯ͒ͤͼ͍ͦ·ͣ ˢΦ˽Φ ͍ мфпт ͎Φ ͋·͙͡ ͨͦ͒ͪͦ͋ͤͦ ͙ͦͨͫ͊ͤ· ͊͋ͦͪͭ· ͯ ͙͍͗ͦͭͤ·ͻΦ ˤ 

;͙͊ͫͭͤͦͫͭΣ ͙͔͊ͣͤͭ͊ͪͤ͡·͔ ς ͊͟͟ ͔͍͙͔ͫ͒ͫͭ͡ ͦ͋΅͔͎ͦΣ ͊͟;͔͍͔͎ͫͭͤͤͦͦ ͎͙ͦͦ͒͊ͤ͡Ύ ͍ ͔͙ͨͪͦ͒ ͔͔͔͙͋ͪͣͤͤͦͫͭΣ 

͙͙͡ ͍ ͔ͪͯ͘͡Έ͔ͭ͊ͭ ͙͍͙ͫ͊ͪͣ͊ͤ͟͡Ύ ͔ͤ͒ͦ͋ͪͦ͊͟;͔͍͔ͫͭͤͤ·ͻ ͍ͦͪͣͦ͟ [птΣ ͫΦ пн].  

˽͙ͪ;͙͙ͤ͊ͣ ͍͙ͭͪ͊ͣ͊ͭ;͔͎ͫͦͦ͟ ͊͋ͦͪͭ͊ ͯ;͔ͤ·͚ ͫ;͙ͭ͊͡ ͍ͭͪ͊ͣ·Σ ͔͚͍͒ͫͭͯΌ΅͙͔ ͔͔͍͔ͤͨͦͫͪ͒ͫͭͤͤͦ ͤ͊ 

ͣ͊ͭͯ͟ ͙ ͨͦ͒͡ ;͔͔ͪ͘ ͋ͪΌ΄ͤ·͔ ͔͙ͫͭͤ͟Σ ͙͙͡ ͫͦͪ͊͟΅͔͙ͤΎ ͙ͣ͊ͭ͟Σ ͊͟͟ ͔ͪͺ͔ͫ͟͡ ͤ͊ ͔ͦͭ͒͊ͤͤͯ͡Ό ͦͭ ͍͎ͨͦͦͦͦ͡ 

͊ͨͨ͊ͪ͊ͭ͊ ͍ͭͪ͊ͣͯ ώптΣ ͫΦ пс].  

˴ ͙ͨͪ;͙ͤ͊ͣ ͙͍ͨͪ·;͎ͤͦͦ ͊͋ͦͪͭ͊ ͯ;͔ͤ·͚ ͙ͨͪ;͙ͫ͡Ύ͡ ͙ͤͺ͙͙͊ͤͭͣ͘͡Σ ͪͯ͋ͼ· ͙ ͔͔͔͙͔ͨͪͪͦ͗͒ͤ 

Ή͔͙ͤ͒ͦͣͭͪΎ ͙ ͙͔͙ͣͦͣͭͪΎ ͤ͊ ͨͦ;͍͔ ͔͔͔͔ͨͪͤͫͤͤ·ͻ ͍͙͔ͦͫͨ͊ͭ͡͡Έͤ·ͻ ͨͪͦͼ͔͍ͫͫͦΣ ͔͎ͨͪ͒ͨͦ͊͊͡͡ ͔ͭ͊͗͟ 

Ή͙͎͙ͭͦͦ͡;͔ͫͯ͟Ό ͪͦ͡Έ Ή͙ͤ͒ͦͪͤͤ͟·ͻ ͙ ͔͚͎͔ͤͪͦͤͤ·ͻ ͺ͍͊ͭͦͪͦ͟Φ ˢ ͔ͭ͊͗͟ ͙͍͔͔͋ͦͪͦ͒ͫͭͤͤͦ͘͟͡ 

͔ͫͪ͟΅͙͍͙͔͊ͤ ͯ ͍͙͔͚ͫͤ ώптΣ ͫΦ пф]. 

˿͙͙ͣͨͭͦͣ͊ͭ;͔͙͔ͫ͟ ͊͋ͦͪͭ· ͔ͭ͊͗͟Σ ͨͦ ͒͊ͤͤ·ͣ ͯ;͔͎ͤͦͦΣ ͤ͊͋͡Ό͙͒͊ͫ͡Έ ͙ͨͪ ͙ͤͺ͔͟ͼ͙͚ͦͤͤͦ ͔͙͙͊ͤͣΣ 

͔͔͔ͭͯ͋ͪͯ͘͟͡Σ Ύ΅͔ͯͪΣ ͙͙͚ͫ͋ͪͫͦ͟ Ύ͍͔͘Σ ͙ͤͺ͡ΌΉͤͼ͔Σ ͔͍͔͍͙͙ͨͪͦͨͤͣͦͤ͡Σ ͔ͫ͊ͨΣ ;͔ͯͣ ͎ͪͯͨͤͦͦ͟ ͎͎ͪͦ͊ͭͦͦ 

ͫͦͭ͊͟ ͙ ͎͙͒ͪͯͻ ͙ͤͺ͔͟ͼ͙ͦͤͤ·ͻ ͔͍͙͊͋ͦ͊ͤ͘͡Ύͻ ώптΣ ͫΦ рл]. 

˻͋ͪ͊΅͊ͦͫ͡Έ ͔ͭ͊͗͟ ͍͙͙͔ͤͣ͊ͤ ͤ͊ ͨͪͦͺ͙͙͊ͭͯ͟͟͡ ͨͦͫͭ͊͋ͦͪͭ͊͡Έͤ·ͻ ͔͙͚ͦͫͦ͗ͤͤ͡Σ ͙ ͔͡;͔͙͔ͤ ͙ͨͪ ͙ͻ 

͔͙͙ͤ͊ͫͭͯͨͤ͡Σ ͍ ͔͍ͨͪͯΌ ͦ;͔͔ͪ͒ΈΣ ͔͙͊͒ͪ͗͊ͤ͘Ύ ͔ͨͦͫ͒͊͡ ͙ ͎͙͎͙ͨͦ͊͊ͭ͟͡Ό ώптΣ ͫΦ рн-53]. 

˴͊͟ ͯ ͍͔ͭͪ͗͒͊͡ ͤ  ͊ͫ ͙ͭͪ͊ͤͼ͊ͻ ͗ͯͪͤ͊͊͡ ζˤ͔͔͙͙ͭͪͤ͊ͪΎη ͍͔͔͙ͭͪͤ͊ͪͤ·͚ ͍ͪ͊; ˴ ͙͔ͪͣͣͪ ˸Φ˶ΦΣ ͍ͦͨͪͦͫ 

ͦ ͔͙͙͊͒ͪ͗͊ͤ͘ ͔ͨͦͫ͒͊͡ ͍ ͼ͔ͦͣ͡ ͋·͡ ͫ͊͋ͦ͡ ͔ͦͭͪ͊͗ͤ ͍ ͨͪͦͺ͔͙ͫͫͦͤ͊͡Έ͚ͤͦ ͙͔͔ͭͪ͊ͭͯͪ͡ ͒ͦ мфпр ͎Φ ˤ ͭͦ ͔͗ 

͍͔ͪͣΎΣ ͭ͊͊͟Ύ ͎͙ͨ͊ͭͦͦ͡Ύ ͯ ͦ͘͟ ͍͔ͫͭͪ;͔͊ͭͫΎ ͒ͦͫͭ͊ͭͦ;ͤͦ ;͊ͫͭͦΣ ͯͫͭͯͨ͊Ύ ͍ Ήͭͦͣ ͭͦ͡Έͦ͟ ͍ͦͪͦ͊ͣ͟Φ ˤ ͔ͤͦͪͣ 

͔ͨͦͫ͒͡ ͔͒ͦ͗ͤ͡ ͚͙ͦͭͦͭ ͍ ͔ͭ;͔͙͔ͤ н ;͍͊ͫͦ ͔ͨͦͫ͡ ͍ͪͦ͒ͦΣ ͔͙ͫ͡ ͔͔͋ͦ͡ мл-мн ;͍͊ͫͦΣ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͔͡;͔͙͔ͤΦ 

˿͔ͨͼ͙͙͊ͫͭ͡ ͔͎ͨͪ͒͊͊͡͡ н ͪ͊͊͘ ͍ ͙ͫͯͭ͟ όͯͭͪͦͣ ͙ ͍͔;͔ͪͦͣύ ͨͦ͒ͦ͗ͤͦ͟ ͙͙͙ͨͭͯͭͪͤ ͍ ͔͒ͦ͘ н ͫͣ 3, ͙ н ͪ͊͊͘ ͍ 

͙ͫͯͭ͟ ς ͔ͭͯ͊ͭ͡ ͤ͊ͪͯ͗ͤ·ͻ ͍ͨͦͦ͡·ͻ ͎͍ͦͪ͊ͤͦ ͫ ͔ͨͦͫ͒ͯ͡Ό΅͙ͣ ͙ͫͨͪͤͼ͔͍͙͔͊ͤͣ ͍͎͙͊͊͡͡΅͊ ͍ͦ͒ͤ·ͣ 

͍ͪ͊ͫͭͦͪͦͣ ͔͎ͨͪͣ͊ͤ͊ͤ͊ͭ͊ ͙͊͟͡Ύ м Υ мллл ͙ͨͪ ͔͔͔ͭͣͨͪ͊ͭͯͪ Ҍ плͦ ˿Φ ˽ͦ ͔͙ͣͤͤΌ ͍͊ͭͦͪ͊Σ ͒ͦͫͭ͊ͭͦ;ͤͦ ͋·ͦ͡ 

͔ͫ͒͊ͭ͡Έ н-п ͙ͤΆ͔͟ͼ͙͙ ͙͙͙ͨͭͯͭͪͤ͊ ͙ ͙ͫͨͪͤͼ͔͍͙͔͊ͤΣ ;ͭͦ͋· ͔ͨͦͫ͒͡ ͦͭͦ΄͔͡Φ ˤ ͦͫͦ͋ͦ ͊ͨͯ͘΅͔ͤͤ·ͻ ͫͯ͡;͊Ύͻ 

͔͎ͨͪ͒͊͊ͦͫ͡͡Έ ͙͔͔͙͔ͨͪͣͤͤ ͙͔͒ͦͨͦͤͭ͡͡Έͤͦ ͎ͪ͊ͫͤͦͦ͟ ͔ͫͭͪͨͭͦͼ͙͒͊ ͨͦ ͚ͦ͒ͤͦ ͔͔ͭ͊͋ͭ͟͡ о-п ͪ͊͊͘ ͍ ͔͒ͤΈ 

ͨͦ͒ ͔ͦͪͤ͟Έ Ύ͘·͊͟ ώннΣ ͫΦ по]. 

 ˥ ͍͊ͤ͡·ͣ ͍͔͔͙ͭͪͤ͊ͪͤ·ͣ ͍͔͙͔ͯͨͪ͊ͤͣ͡ ˹͊ͪͦͣ͊ͭ͊͟ ͔͔͔͙ͣ͒͘͡͡Ύ ˿˿˿˾ лмΦлоΦмфпр ͎ ͋·ͦ͡ 

͍͔͔ͯͭͪ͗͒ͤͦ ζ˽͔͙͔ͦͦ͗ͤ͡ ͦ ͍͔͔͙ͭͪͤ͊ͪͤͦͣ ͙͔ͫ͊ͤͭ͊ͪ ͦ͟͡ͻͦ͊͘ηΣ ͎ͫͦ͊ͫͤͦ͡ ͦͭͦͪͦͣͯ͟ ͟ Ή͚ͭͦ ͔ͪ͊͋ͦͭ 
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͒ͦͨͯͫ͊ͫ͟͡Ύ ͦ͟͡ͻ͙ͦͤ͘͟Σ ͦͦͤ͟;͙͍΄͙͚ ͔ͫͨͼ͙͊͡Έͤ·͔ о-͔ͣͫΎ;ͤ·͔ ͯͪͫ͟·Φ ˤ ͔͎ͦ ͦ͋Ύ͙͊ͤͤͦͫͭ͘ ͍ͻ͙ͦ͒͡ ͦͫͣͦͭͪ 

͙͍͗ͦͭͤ·ͻΣ ͨͪͦͺ͙͙͊ͭ͟͡;͔͙͔ͫ͟ ͔͙ͣͪͦͨͪΎ͙ͭΎΣ ͙͔ͦ͊͊ͤ͘͟ ͔͚ͤͦͭͦ͗ͤͦ͡ ͨͦͣͦ΅͙ ͙͍͗ͦͭͤ·ͣ ͙ ͔͡;͔͙͔ͤ ͨͦ͒ 

͍͍ͪͯͦͦ͒ͫͭͦͣ͟ ͍͔͍ͭͪ͊;͊Σ ͙͙͡ ͍͔ͭͺ͔͡Έ͒΄͔ͪ͊Φ ˻ͤ ͔ͤ ͙͔ͣ͡ ͍ͨͪ͊͊ ͍·͍͒͊͊ͭΈ ͙͙ͤ͊͟͟ͻ ͍͔͔͙ͭͪͤ͊ͪͤ·ͻ 

͔͍͒ͦͯͣͤͭͦ͟ ͙ ͍͙ͨͪͦͦ͒ͭΈ ͫ͊ͣͦͫͭͦΎ͔ͭ͡Έͤͦ ͔͡;͔͙͔ͤ [уΣ ͫΦ тмт-718]. 

млΦлпΦмфпр ˹͊ͪͦͣ͊ͭͦͣ͟ ͔͔͔͙ͣ͒͘͡͡Ύ ˿˿˿˾ ͋·͊͡ ͍͔͔ͯͭͪ͗͒ͤ͊ ͙ͤͫͭͪͯ͟ͼ͙Ύ ζ˻ ͋ͦͪΈ͔͋ ͫ 

͋ͪͯͼ͔͔ͦͣ͘͡͡ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ ͙͍͗ͦͭͤ·ͻη ͍͔͊ͣͤ͘ ͍͔͔͚ͪͣͤͤͦ ͙ͤͫͭͪͯ͟ͼ͙͙ мфоу ͎Φ [уΣ ͫΦ тму]. 

нлΦлоΦмфпрΣ Ή͙͙ͨͦͦͭ͘;͔͙ͫͣ͟ ͔ͦͭ͒ͦͣ͡ ˥͍͎͊ͤͦͦ͡ ͍͔͔͙͎ͭͪͤ͊ͪͤͦͦ ͍͔͙ͯͨͪ͊ͤ͡Ύ ˹˴˭ ˿˿˿˾ ͋·ͦ͡ 

͍͔͔ͯͭͪ͗͒ͤͦ ͍͔͙͔ͤ͊ͫͭ͊ͤ͡ ζ˥͔͔͊ͦ͊ͣͪͤͦ͘͟ ͔͡;͔͙͔ͤ ;͔͙ͫͦͭ͟η ώуΣ ͫΦ тнтϐΣ ͊ омΦлоΦмфпр ς ͍͔͙͔ͤ͊ͫͭ͊ͤ͡ 

ζ˶͔;͔͙͔ͤ ͙ ͨͪͦͺ͙͙͊ͭ͊͟͟͡ ;͔͙ͫͦͭ͟ ͦ͡΄͔͚͊͒Σ ͍͔ͪ͋͡Ό͍͒ͦ ͙ ͎ͪͯͨͤͦͦ͟ ͎͎ͪͦ͊ͭͦͦ ͫͦͭ͊͟η ώуΣ ͫΦ тот]. 

˹͍͔͙͊ͫͭ͊ͤ͡Ύ ͙ͦͭͪ͊͗͊͡ ͎ͦͪͦͣͤ·͚ ͦͨ·ͭ ͊͟͟ ͎͚ͪ͊͗͒͊ͤͫͦ͟Σ ͭ͊͟ ͙ ͍͔͚ͦͤͤͦ ͍͔͔͙͙͙ͭͪͤ͊ͪ ͍ ͔͙ͨͪͦ͒ ͍͚ͦͤ·Σ 

͒͡Ύ ͍͙͍͍ͦͫͨͪͦͦ͒ͫͭ͊͘ ͦͤ ͔͊ͭͯ͊ͤ͟͡ ς ͙ͨͪ ͦ͋΅͔ͣ ͔ͦͤͭ͊ͭ͟͟ ͙͍͗ͦͭͤ·ͻ ͙ͨͪ ͙͍͙͙ͫͨ͊ͪ͊ͤΣ ͍ͦͣͦ͗ͤͦ͘ 

͔͙͔͊ͪ͊͗ͤ͘ Ή͙ͭͣ ͔͍͙͔͊͋ͦ͊ͤͣ͘͡Φ 

ˤ ͙Ό͔͡ мфтр ͎Φ ͫͦͫͭͦΎͫ͡Ύ ͦ͋Ά͔͙͔͒ͤͤͤ·͚ ˽͔ͤͯͣ͡ ͍͔͔͙͚ͭͪͤ͊ͪͤͦ ͙ ͙͍͍͗ͦͭͤͦͦ͒;͔͚ͫͦ͟ ͔ͫ͟ͼ͙͙ 

ˤˢ˿̆˹ˮ˶ ͨͦ ͍ͦͨͪͦͫ͊ͣ ͋ͦͪΈ͋· ͫ ͔͙͔͋ͫͨͦ͒ͣ͡Φ ˤ ͻ͔ͦ͒ ͔͎ͦ ͍͔͔͙ͨͪͦ͒ͤΎΣ ͋·ͦ͡ ͔ͦͭͣ;͔ͤͦΣ ;ͭͦ ͙ͦ͒ͤͣ ͙͘ 

͍ͦͫͤͦͤ·ͻ ͔ͨͪͨΎ͍͙͚ͭͫͭ ͍ ͙͍͍͍͔͗ͦͭͤͦͦ͒ͫͭ ͦ͟͡ͻ͍ͦͦ͘ ͙ ͍ͫͦͻ͍ͦͦ͘Σ Ύ͍͡Ύ͔ͭͫΎ ͔͙͔͋ͫͨͦ͒͡ 

͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ ͙͍͗ͦͭͤ·ͻΦ ˽ͦ ͔͙ͣ͊ͭͪ͊͊ͣ͡ ͍͒ͦ͊͒ͦ͟͡Σ ͊ͫͯ͘͡΄͊ͤͤ·ͻ ͤ͊ ˽͔͔ͤͯͣ͡Σ ͍ͦͫͤͦͤ·͙ͣ 

͙ͨͪ;͙͙ͤ͊ͣ Ύ͍͙ͦͦͫͭ͡ ͙ ͔͙͋ͫͨͦ͒͡Ύ Ύ͍͡ΎΌͭͫΎ ͙͔͙ͫͫͭͣ͊ͭ;͔͙͚ͫ͟ ͔ͤ͒ͦͦͪͣ͟ ͫͦͭ͊͟Σ ͊ ͔ͭ͊͗͟ 

͔ͤͨͦͤͦ͡ͼ͔ͤͤͦͫͭΈ ͍ͦͪͣͦ͟ ͍ ͦͭͤͦ΄͔͙͙ͤ ͍͙͙͍ͭ͊ͣͤͦ ͙ ͙͔ͣͤͪ͊͡Έͤ·ͻ ͍͔΅͔͍ͫͭΦ ˿͔ͦͤͤ͘·͔ ͫͯ͡;͙͟ 

͙͍͙͙ͨͪͦ͒͡ ͟ ͔͍͙ͤͨͪ͊͡Έͤͦͣͯ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ό ͫ͊ͣͼ͍ͦ ς ͙͍͙͔͔͚ͨͪͦͦ͒ͭ͘͡Σ ͍͔͍͙͔ͫ͒ͫͭ͡ ͙ͻ ;͔͔͚ͪͣͪͤͦ͘ 

͍͚ͨͦͦͦ͡ ͎͙ͤ͊ͪͯ͘͟ ͍ ͔͙͔ͭͤ͡ ͔ͣͫΎͼ· ώппΣ ͫΦ фп]. 

˹͔ ͍͔͔͒͘ ͋·ͦ͡ ͒ͦͫͭ͊ͭͦ;ͤͦ ͍͙͙ͤͣ͊ͤΎ ͔͔ͯ͒ͤͦ͡ ͍͙͙ͪ͊ͭ͘Ό ͙͍͔͎ͫͯͫͫͭͤͤͦͦ͟ ͔͔͔͙ͦͫͣͤͤΎΦ ˤ ͍ͫΎ͙͘ ͫ 

͍͔ͦͭ͡;͔͙͔ͤͣ ͍ ͍͔͔ͦͤͤͦ ͍͔ͪͣΎ ͤ͊͘;͙͔ͭ͡Έ͎ͤͦͦ ͙ͦ͟͡;͔͍ͫͭ͊ ͦͨ·ͭͤ·ͻ ͍͊͒ͪͦ͟Σ ͔ͤ ͋·ͦ͡ ͍͙ͦͣͦ͗ͤͦͫͭ͘ 

͎͙͍ͦͪ͊ͤͦ͊ͭ͘Έ ͒ͦ͗ͤ͡·ͣ ͦ͋ͪ͊ͦͣ͘ ͍͔͔͙ͭͪͤ͊ͪͤͦ-͎͙͔͎͙ͤͦͦ͟͡;͔͙͔ͫ͟ ͪ͊͋ͦͭ· ͨͦ ͍͔͙ͦ͒ͦͪͦͤ͘͡Ό ͫͭ͊͒͊Φ  

˻͋Ά͔͙͔͒ͤͤͤ·͔ ͙͙ͯͫ͡Ύ ͍͔͔͙͎ͭͪͤ͊ͪͤͦͦ ͙ ͔ͦͦͭ͘ͻ͙ͤ;͔͎ͫͦͦ͟ ͔ͨͪͫͦͤ͊͊͡ ͍͙͙ͨͪͦͦ͒ͫ͡Έ ͔͋͘ ͯ;͙͊ͫͭΎ ͍ 

Ή͚ͭͦ ͔ͪ͊͋ͦͭ ͎͍͊ͪͦͤͦͣͦΣ ͍͔͍͔ͫͦͦͭͭͫͭͤͤͦΣ ͔ͤ ͍͙ͨͪͦͦ͒ͫ͡Ύ ͍͔ͫΈ ͔ͦͣͨͫ͟͟͡ ͔͙ͣͪͦͨͪΎ͙͚ͭΣ ͍͔ͤ͊ͨͪ͊ͤͤ͡·ͻ ͤ͊ 

ͨͪͦͺ͙͙͊ͭͯ͟͟͡ ͔͙͋ͫͨͦ͒͡Ύ ώппΣ ͫΦ фр].  

˽ͦ ͔ͪͯ͘͡Έͭ͊ͭ͊ͣ ͔͙ͦ͋ͫͯ͗͒ͤΎ ͍͒ͦ͊͒ͦ͟͡Σ ˽͔ͤͯͣ͡ ͔͔͙ͦͨͪ͒͡͡ ͍ͦͫͤͦͤ·͔ ͙ͨͯͭ ͍͔ͫͦͪ΄͔͍͍͙ͤͫͭͦ͊ͤΎ 

ͪ͊͋ͦͭ· ͨͦ ͋ͦͪΈ͔͋ ͫ ͔͙͔͋ͫͨͦ͒ͣ͡Φ ̏ͭͦ ͍͟͡Ό;͊ͦ͡ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ό ͍͚ͦͪͣͦͦ͟ ͋͊͘· ͙ ͨͦͤͦ͡ͼ͔͔ͤͤͦ 

͔͙͔ͦͪͣͤ͟͡ ͙͍͗ͦͭͤ·ͻΦ ˴͔ͪͦͣ ͎ͭͦͦΣ ͙ͨͪͤΎͭͦ ͔ͪ΄͔͙͔ͤ ͦ ͍͔ͫͦͪ΄͔͍͍͙͙ͤͫͭͦ͊ͤ ͔͙ͫͭ ͍·͙͍ͫͦͦͨͪͦ͒ͯͭͤ͟͟·ͻ 

͙͍͙͔͔͚ͨͪͦͦ͒ͭ͘͡ ͙ ͙͔ͫͦ͒͊ͤ͘ ͍͎͒ͦͪͦͦͦ͘ ͣ͊ͭͦ;͎ͤͦͦ ͫͭ͊͒͊Φ ˨͡Ύ Ή͎ͭͦͦ ͋·ͦ͡ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͔͔ͦͣͨͫͤͦ͟͟͡ 

͍͔͔͙͔ͨͪͦ͒ͤ ͍͔͔͙ͭͪͤ͊ͪͤͦ-͔ͦͦͭ͘ͻ͙ͤ;͔͙ͫ͟ͻ ͔͙ͣͪͦͨͪΎ͙͚ͭ ͨͦ ͍͙͍͍ͦͫͨͪͦͦ͒ͫͭͯ͘ ͫͭ͊͒͊Φ ˹͔ͣ͊͊͡Ύ ͪͦ͡Έ 

͔ͭ͊͗͟ ͍͙ͦͭͦ͒͊ͫ͡Έ ͍͙ͨͪ͊͡Έ͚ͤͦ ͍͔ͨͦͫͭ͊ͤͦ͟ ͤ͊ͯ;ͤͦ-͙͔͍͔ͫͫ͒ͦ͊ͭ͡͡Έ͙ͫ͟ͻ ͪ͊͋ͦͭ ͨͦ ͨͪͦͺ͙͙͔͊ͭ͟͟͡ 

͔͙͋ͫͨͦ͒͡Ύ ͙ ͔͍ͣͭͦ͒ͦ ͍͔͚͍͙ͦ͒ͫͭ͘Ύ ͤ͊ ͎͙ͦͪ͊ͤͣ͘ ͙͍͗ͦͭͤ·ͻ ͒͡Ύ ͔͎͙͍͙ͪͯͪͦ͊ͤ͡Ύ ͨͪͦͼ͔͍ͫͫͦ ͔͙ͪ͊ͣͤͦ͗ͤ͘ΎΦ 

ˮ ͔ͤͦ͋ͻ͙͚ͦ͒ͣͦ ͋·͊͡ ͙ͨͪͤ͊ͤ͊͘ ͎͍ͨͦ͒ͦͭͦ͊͟ ͙ ͔͔͎͍ͨͪͨͦ͒ͦͭͦ͊͟ ͍͔͔͙ͭͪͤ͊ͪͤ·ͻ ͙ ͔ͦͦͭ͘ͻ͙ͤ;͔͙ͫ͟ͻ ͍͊͒ͪͦ͟ 

͍ ͦ͋͊ͫͭ͡Ύͻ ͺ͙͙͎͙͙ͦͦ͘͡ ͔͙ͪ͊ͣͤͦ͗ͤ͘Ύ ͙ ͍͔͔͙͚ͭͪͤ͊ͪͤͦ ͎͙͔͎͙͙ͤͦͦ͟͡ ώппΣ ͫΦ фр-96]. 

͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͙͘ ͙͔͎ͦ͗ͤͤͦͦ͘͡ ͍·΄͔Σ ͣͦ͗ͤͦ ͫ ͍͔͔ͯͪͤͤͦͫͭΈΌ ͊͘͟͡Ό;͙ͭΈΣ ;ͭͦ ͍ ͔͙ͨͪͦ͒ 

͔͔͙ͫͪ͒ͤ· 1920-ͻ ͒ͦ ͍͚ͭͦͪͦ ͍͙ͨͦͦͤ͡· мфол-ͻ ͎͍ͦ͒ͦ ͙͔͔ͤ͊͋ͦ͡ Ύ͙ͪͣ͟Σ ͙͍ͭ͊͊ͤͭ͡͡·ͣ ͍͙͔͔ͪͯͦͦ͒ͭͣ͟͡ 

͔ͦͭ;͔͍͔͚ͫͭͤͤͦ ͍͔͔͙͙͙ͭͪͤ͊ͪΣ ͋·͡ ˹͔͒͊;͙ͤ ˢΦˤΦΣ ͫͺ͙͍͍ͦͪͣͯͪͦ͊͡΄͙͚ ͔͔͙ͭͦͪͭ;͔͙͔ͫ͟ ͍ͦͫͤͦ· ͔͔ 

͎͙ͦͪ͊ͤ͊͘ͼ͙͙Φ ˽ͦ͒ ͔͎ͦ ͔ͪ͒͊͟ͼ͙͔͚ ͋·ͦ͡ ͙͒͊ͤͦ͘ ͍ мфнф ͎Φ ˤ͔͔͙͔ͭͪͤ͊ͪͤͦ ͔͊ͦͤͦ͒͊ͭ͘͟͡Έ͍ͫͭͦ ˾˿̅˿˾Σ ͎͔͒ ͍ 

ͭͦͣ ;͙͔ͫ͡Σ ͋·͙͡ ͙͔ͦ͗ͤ͘͡· ͙ͨͪͤͼ͙ͨ· ͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘Ύ ͔ͦͦͭ͘ͻ͙ͤ;͔͙ͫ͟ͻ ͙ ͍͔͔͙ͭͪͤ͊ͪͤ·ͻ ͔ͫͨͼ͙͙͍͊ͫͭͦ͡Φ 

ˮͣ ͙͍ͦͨͯ͋ͦ͊ͤ͟͡ ͪΎ͒ ͍ͭͪͯ͒ͦ ͨͦ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͍͔͔͙͎ͭͪͤ͊ͪͤͦͦ ͔͒͊͡Σ ͊͟͟ ͍ ͤ͊΄͔͚ ͔ͫͭͪ͊ͤΣ ͭ͊͟ ͙ ͍ 

͔͊ͪͯ͋͗ͤ͘·ͻ ͫͭͪ͊ͤ͊ͻΦ ˻͍͚ͫͤͦͤͦ ͙ͨͪͤͼ͙ͨ ͔͎ͦ ͍ͭͪͯ͒ͦ ς ͟ ͔ͦͣͨͫͤͦͫͭ͟͡Έ ͔ͪ΄͔͙ͤΎ ͍͔͔͙ͭͪͤ͊ͪͤ·ͻ ͍͍ͦͨͪͦͫͦ 

͍͔ͫͦͣͫͭͤͦ ͫ ͍͙͔ͪͯͦͦ͒ͭ͟͡Ύ͙ͣ ͙ͪ͊͘͡;ͤ·ͻ ͍͔͚ͯͪͦͤ ͙ ͔͚ͦͭͪ͊ͫ͡ ͎ͤ͊ͪͦ͒ͤͦͦ ͻͦ͘Ύ͚͍ͫͭ͊Φ ˨͔͊͗ ͔ͤͫͣͦͭͪΎ ͤ͊ 

ͭͦΣ ;ͭͦ ˹͔͒͊;͙ͤ ˢΦˤΦΣ ͍͔͔ͣͫͭ ͫ ͎͙͙͒ͪͯͣ ͔͎͙ͦ͊ͣ͟͡͡ ͨͦ ͍͍ͪͯͦͦ͒ͫͭͯ͟ ͍͔͔͙͙͙ͭͪͤ͊ͪΣ ͔ͤ ͔͔͙ͨͪ͗͡ ͎͔͙͙ͭͪ͊͒ 

͍ͣ͊ͫͫͦ·ͻ ͔͔͙͚ͪͨͪͫͫΣ ͔͎ͦ ͙ͨͪͤͼ͙ͨ· ͔ͤ ͋·͙͡ ͙͎͙͍ͨͪͦͤͦͪͪͦ͊ͤ·Φ ˹͙͍͊ͨͪͦͭΣ ͔ͭͫͭ͟· ͍͙͔ͨͪ͊ͭ͡Έ͍͔ͫͭͤͤ·ͻ 
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͍͔͙͚ͨͦͫͭ͊ͤͦͤ͡ ͨͦ ͍ ͦͨͪͦͫ͊ͣ ͙͍͍͍͗ͦͭͤͦͦ͒ͫͭ͊Σ ͊ ͔ͭ͊͗͟ ͍͍ͤͦΈ ͍͔͔ͯͭͪ͗͒ͤͤ·͔ ͙ͤͫͭͪͯ͟ͼ͙͙ ͙ ͍͔͙ͤ͊ͫͭ͊ͤ͡Ύ 

ͨͦ ͍͔͔͙͙͙ͭͪͤ͊ͪ ͋·͙͡ ͍͔ͫͦͫͭ͊ͤ͡· ͫ ͯ;͔ͭͦͣ ͔͎ͦ ͔͔͙ͭͦͪͭ;͔͙ͫ͟ͻ ͪ͊ͪ͊͋ͦͭͦ͘͟Φ  

˽͔͔ͪ͒ ͍͚ͣ͊ͫͫͦͦ ͔͙͍͙ͦͭ͊͘͟͟͡͡ͼ͙͔͚ ͋·ͦ͡ ͔ͪ΄͔ͤͦ ͯ;͔ͤ·͙ͣ ͙ ͙ͨͪ͊ͭ͟;͔͙͙ͫͣ͟ ͍͔͔͙ͭͪͤ͊ͪͤ·͙ͣ 

͔ͫͨͼ͙͙͙͊ͫͭ͊ͣ͡Σ ͍͔͔ͫͣͪͤͦ ͔ͯͪͨ͟͡ΎͭΈ ͍͔͔͙ͭͪͤ͊ͪͤ·͔ ͯ;͙͊ͫͭ͟Φ ˤ мфпл ͎Φ ͍ ͍ͤͦͦͣ ˤ͔͔͙͔ͭͪͤ͊ͪͤͦ 

͔͊ͦͤͦ͒͊ͭ͘͟͡Έ͍͔ͫͭ ͋·ͦ͡ ͦ ͍͔͔͙ͭͪͤ͊ͪͤͦ-͔ͦͦͭ͘ͻ͙ͤ;͔͙ͫ͟ͻ ͯ;͊ͫͭ͊͟ͻΦ  

˹͊ ͔͔ͪͯ͋͗ мфнл-ͻ ς 1930-ͻ ͎͍ͦ͒ͦ ͔΅͔ ͔ͤ ͋·͙͡ ͙͍͙͙͍͒ͪͦ͊ͤ͟͡· ͎͙͔ͣͤͦ ͙ͤͺ͔͟ͼ͙ͦͤͤ·͔ ͔͙͋ͦͤ͘͡Σ 

͍͔͍͔ͫͦͦͭͭͫͭͤͤͦΣ ͤ͊ͯ;ͤ·͔ ͎ͨͪͦͪ͊ͣͣ· ͙ ͙ͨͪ͊ͭ͟;͔ͫ͊͟Ύ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈΣ ͋·͙͡ ͍͔ͤ͊ͨͪ͊ͤ͡· 

͔͙ͨͪͣͯ΅͔͍͔ͫͭͤͤͦ ͤ͊ ͔ͪ΄͔͙͔ͤ Ή͙ͭͻ ͔ͨͪͦ͋ͣ͡Φ ˴ ͦͤ͟ͼͯ мфол-ͻ ͎͍ͦ͒ͦ Ή͙͙ͨͦͦͭ͘;͔͔ͫͦ͟ ͫͦͫͭͦΎ͙͔ͤ 

͙͍͍͍͗ͦͭͤͦͦ͒ͫͭ͊ ͍ͦ ͎ͣͤͦͦͣ ͯͯ͡;΄͙ͦͫ͡ΈΣ ͍͔͍͔ͫͦͦͭͭͫͭͤͤͦΣ ˤˢ˿̆˹ˮ˶ ͋·ͦ͡ ͙ͨͪͤΎͭͦ ͔ͪ΄͔͙͔ͤ ͋ͦ͡Έ΄͔ 

͍͙͙ͤͣ͊ͤΎ ͙ͦ͋ͪ͊ͭͭΈ ͤ͊ ͨͪͦͺ͙͙͊ͭͯ͟͟͡ ͔͙͋ͫͨͦ͒͡Ύ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ ͙͍͗ͦͭͤ·ͻΣ ͪ͊ͦ͋ͪ͊ͭ͘ΈͫΎ ͍ ͔͎ͦ 

͙ͨͪ;͙ͤ͊ͻΦ  

ˤ ͍͔ͦͤͤ·͚ ͔͙ͨͪͦ͒Σ ͔ͤͫͣͦͭͪΎ ͤ͊ ͎ͦͪͦͣͤ·͔ ͙ͭͪͯ͒ͤͦͫͭ ͍͔͔͙͒ͤΎ ͙͍͍͍͗ͦͭͤͦͦ͒ͫͭ͊Σ ͍ͫΎ͊ͤͤ͘·͔ ͫ 

Ή͍͊ͯ͊͟ͼ͙͔͚ ͫͦͭ͊͟Σ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭΈΌ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͍ͦͪͦ͟ ͤ͊ ͔͍ͨͦ͡·ͻ ͪ͊͋ͦͭ͊ͻΣ ͔ͤ͒ͦͫͭ͊ͭͦͣ͟ ͍ͦͪͣͦ͟Σ 

͍͍ͦͪ͊͘΅͔͙͔ͤͣ ͫͦͭ͊͟ ͙͘ Ή͍͊ͯ͊͟ͼ͙͙Σ ͨͪͦ͒ͦ͗͊ͦͫ͡͡Έ ͍͔ͫͦͪ΄͔͍͍͙͔ͤͫͭͦ͊ͤ ͍͙͍͍ͦͫͨͪͦͦ͒ͫͭ͊͘ ͤ͊ ͍͔ͫͻ 

͍ͯͪͦͤΎͻΦ ˤ͔͙ͫ͡Έ ͊͟͟ ͺ͔ͯͤ͒͊ͣͤͭ͊͡Έͤ·͔Σ ͭ͊͟ ͙ ͙ͨͪ͊͒ͤ͟͡·͔ ͤ͊ͯ;ͤ·͔ ͙͘·͙ͫ͊ͤ͟ΎΣ ͙ͫͻͦ͒Ύ ͙͘ ͫͪͦͣͤ͟·ͻ 

͍͔͚ͦͣͦ͗ͤͦͫͭ͘Φ ˤ ͪΎ͔͒ ͫͯ͡;͔͍͊Σ ͙͔ͣ͡ ͔ͣͫͭͦ ͙ ͪͦͫͭ ͎͍ͨͦͦͦ͡ΈΎ ͫͦͭ͊͟Φ  

˴ ͍͔͔ͫͤ мфпр ͎Φ ͋·͙͡ ͙ͨͪͤΎͭ· ͍͔ͯͫͦͪ΄͔͍͍ͤͫͭͦ͊ͤͤ͊Ύ ͙ͤͫͭͪͯ͟ͼ͙Ύ ͨͦ ͋ͦͪΈ͔͋ ͫ ͋ͪͯͼ͔͔ͦͣ͘͡͡ ͙ 

͍͔͙ͤ͊ͫͭ͊ͤ͡Ύ ͨͦ ͋ͦͪΈ͔͋ ͫ ;͔͚ͫͦͭͦ͟Σ ͊ ͔ͭ͊͗͟ ͔͙͔ͨͦͦ͗ͤ͡ ͦ ͍͔͔͙ͭͪͤ͊ͪͤͦͣ ͙͔ͫ͊ͤͭ͊ͪΦ ̏ͭͦ ͨͪΎͣͦ 

͍͍ͫͨͦͫͦ͋ͫͭͦ͊ͦ͡ ͍͙͙ͪ͊ͭ͘Ό ͍͙͍͍ͦͫͨͪͦͦ͒ͫͭ͊͘Φ  

ˤ ͙Ό͔͡ мфпр ͎ΦΣ ͋·͊͡ ͙ͨͪͤΎͭ͊ ͔ͫ͟ͼ͙Ύ͙ͣ ͍͔͔͙͙͙ͭͪͤ͊ͪ ͙ ͔ͦͦͭ͘ͻ͙͙ͤ ˤˢ˿̆˹ˮ˶ ͎ͨͪͦͪ͊ͣͣ͊ 

͔͎ͦͣͨͫͤͦͦ͟͟͡ ͨͦ͒ͻͦ͒͊ ͟ ͋ͦͪΈ͔͋ ͫ ͔͙͔͋ͫͨͦ͒ͣ͡Σ ͍͟͡Ό;͊Ύ ͍͔ͫͦͪ΄͔͍͍͙͔ͤͫͭͦ͊ͤ ͔͙ͦͪͣͤ͟͡ΎΣ ;͔ͣͯ ͍ 

͍͔͔ͦͤͤͦ ͍͔ͪͣΎ ͔ͤ ͋·ͦ͡ ͔͔ͯ͒ͤͦ͡ ͒ͦͫͭ͊ͭͦ;͎ͤͦͦ ͍͙͙ͤͣ͊ͤΎΦ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·: 

1. ˢ͔͔͔͍ͫ͊͟͡ ˶ΦˤΦ ˹͙͍ͦͪͣ͊ͭͤ·͔ ͍ͦͫͤͦ· ͍͔͔͙͙͙ͭͪͤ͊ͪ ͙ ͔͙ͣͪͦͨͪΎ͙ͭΎ ͍͔͎ͫͦͭͫͦͦ͟ ͍͙͔ͨͪ͊ͭ͡Έ͍ͫͭ͊ ͨͦ ͔͔ 

͍͙͙ͪ͊ͭ͘Ό ͍ мфнл-͔ ς 1930-͔ ͎ͦ͒·Φκκˤ͔͙ͫͭͤ͟ ˹͙͔͍͍͎͗ͤ͊ͪͭͦͫͦͦ͟ ͎͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͎͙͎ͯͣ͊ͤͭ͊ͪͤͦͦ 

͙͍͔͙͔ͯͤͪͫͭͭ͊Σ нллуΣ Ѕ оΣ ͫΦ от-45. 

2. ˢͪͯͭΌͤΎͤ ̑ΦˤΦ ˿͍͔͔ͦͭͫͦ͟ ͔ͪͫͭ͟ΈΎ͍ͤͫͭͦ ͍ ͎ͦ͒· ˤ͔͙͚ͦ͟͡ ˻͔ͭ;͔͍͔͚ͫͭͤͤͦ ͍͚ͦͤ· κ ˢ͔͙͊͒ͣ͟Ύ ͤ͊ͯ͟ ˿˿˿˾Φ 

ˮ͙ͤͫͭͭͯͭ ͙͙͙ͫͭͦͪΦ ς ˸ ΦΥ ˮ͒͘Φ ˢ˹ ˿˿˿˾Σ мфсоΦ ς прф ͫΦ 

3. ˣ͔ͫͻ͔͍͋ͤͦ͡ ˢΦˤΦ ˴͔ͦͣͨͫ͟͡ ͔ͣͪ ͨͦ ͔͔͔͙ͨͪ͒ͯͨͪ͗͒ͤΌ ͙ ͙͍͙͒͊͟͡ͼ͙͙ Ύ͍͙ͦͦͫͭ͡ ͎ͪͯͨͤͦͦ͟ ͎͎ͪͦ͊ͭͦͦ 

ͫͦͭ͊͟Φ κκˣͦͪΈ͋͊ ͫ ͔͙͔͋ͫͨͦ͒ͣ͡ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ ͙͍͗ͦͭͤ·ͻΦ ́ͪͯ͒· ͦ͋Ά͔͙͔͎͒ͤͤͤͦͦ ͔ͨͤͯͣ͊͡ 

͍͔͔͙͚ͭͪͤ͊ͪͤͦ ͙ ͙͍͍͗ͦͭͤͦͦ͒;͔͚ͫͦ͟ ͔ͫ͟ͼ͙͚Φ ˽ͦ͒ ͔ͪ͒Φ ͔͙͍͊͊͒ͣͦ͟͟ ˴ΦˮΦ ˿ͪ͟Ύ͙͋ͤ͊ ͙ ˩Φ̅Φ ˶͙ͫͯͤ͊͟Φ ς ˸ΦΥ 

˿͔͡Έͻ͎͙ͦ͘͘Σ мфпфΣ ͫΦ мп-27. 

4. ˣͦ;͍͊ͪͦ ˮΦˢΦ ˻͋ Ή͙͎͙͙ͭͦͦ͡ ͙ ͙͒ͺͺ͔͔ͪͤͼ͙͊͡Έͤͦͣ ͙͎͔͒͊ͤͦ͘ Ύ͍͙ͦͦͫͭ͡ ͯ ͍ͦͪͦ͟Φ κκˤ͔͔͙͙ͭͪͤ͊ͪΎΣ мфпрΣ 

Ѕ мм-мнΣ ͫΦ ом-33. 

5. ˣͦ;͍͊ͪͦ ˮΦˢΦ ͍̒ͦͦͫͭ͡Έ ͍ͦͪͦ͟ ͙ ͋ͦͪΈ͋͊ ͫ ͔ͤΌΦ ς ˶ ΦΥ ˶͔͙ͤ͒͊ͭ͘Σ мфпрΦ ς см ͫΦ 

6. ˤ͔͔͙͔ͭͪͤ͊ͪͤͦ ͔͊ͦͤͦ͒͊ͭ͘͟͡Έ͍ͫͭͦ ˾˿̅˿˾Φ ˿͙͋ͦͪͤ͟ ͔͚͍͒ͫͭͯΌ΅͙ͻ ͍͙͔ͨͪ͊ͭ͡Έ͍͔ͫͭͤͤ·ͻΣ 

͔͍͔͍͔ͣ͗͒ͯ͒ͦͣͫͭͤͤ·ͻ ͙ ͍͔͍͔͒ͦͣͫͭͤͤ·ͻ ͪ͊ͫͨͦͪΎ͔͙͚͗ͤ ͨͦ ͍͔ͫͣ ͦͭͪ͊ͫ͡Ύͣ ͍͔͔͙͎ͭͪͤ͊ͪͤͦͦ 

͙͔ͫͭͪͦͭ͡Έ͍ͫͭ͊Σ ͫ ͊͡ͺ͍͙͊ͭͤ·ͣ ͙ ͻ͎͙ͪͦͤͦͦ͡;͔͙ͫͣ͟ ͔ͯ͊͊ͭ͘͟͡Ύ͙ͣΦ ˿ͦͫͭΦ ͦͤͫͯ͟͡Έͭ͊ͤͭ ˤ͔͍͔͙ͭͯͨͪ͊ͤ͡Ύ 

˹͊ͪͦ͟ ͔ͣͣ͊͘ ˾˿̅˿˾ ˢΦ̑Φ ˣ͎ͪ͊ͤ͋ͯͪ͘Φ ˽ͦ͒ ͔ͪ͒Φ ˢΦˤΦ ˹͔͒͊;͙ͤ͊Φ ς ˸ ΦΥ ˹͍ͦ͊Ύ ͔͔͍͒ͪͤΎΣ мфнфΦ ς 750, XLIX (49) ͫ Φ 

7. ˤ͔͔͙͔ͭͪͤ͊ͪͤͦ ͔͊ͦͤͦ͒͊ͭ͘͟͡Έ͍ͫͭͦΦ ˿͙͋ͦͪͤ͟ ͙ͤͫͭͪͯ͟ͼ͙͚Σ ͍͔͙͚ͤ͊ͫͭ͊ͤ͡Σ ͍͙ͨͪ͊͡ ͙ ͔͙͚ͨͦͦ͗ͤ͡Φ ˿ͦͫͭΦ 

˩Φ˸Φ ˮ͔͒͡ΈͫΣ ˢΦˢΦ ˽ͦ͡Ύ͍ͦ͟Φ ˽ͦ͒ ͔ͪ͒Φ ˢΦ˸Φ ˶͙͍͚͊ͭͦͤͦͦ͟Σ о-͔ ͙͙͔͒͊ͤ͘Σ ͔͔͔ͨͪͪ͊͋ͦͭ͊ͤͤͦ ͙ ͔͔͒ͦͨͦͤͤͤͦ͡Φ 

ς ˸ ΦΥ ˿͔͡Έͻ͎͙ͦ͘͘Σ мфпмΦ ς рсо ͫΦ 

8. ˤ͔͔͙͔ͭͪͤ͊ͪͤͦ ͔͊ͦͤͦ͒͊ͭ͘͟͡Έ͍ͫͭͦΥ ˿͙͋ͦͪͤ͟ ͍͔͙͚ͨͦͫͭ͊ͤͦͤ͡Σ ͙ͤͫͭͪͯ͟ͼ͙͚Σ ͍͔͙͚ͤ͊ͫͭ͊ͤ͡Σ ͍͙ͨͪ͊͡ ͙ 

͔͙͚ͨͦͦ͗ͤ͡ κ ˿ͦͫͭΦ ˢΦˢΦ˽ͦ͡Ύ͍ͦ͟Σ ˢΦˮΦ˶͙͍͊ͭͦͤͦ͊͟Φ ς ˸ ΦΥ ˿͔͡Έͻ͎͙ͦ͘͘Σ мфптΦ ς туп ͫΦ 

9. ˨͙͔͙͍ͪͭ͟· ˴˽˿˿ ͙ ˿͍͔͎ͦͭͫͦͦ͟ ˽͍͙͔ͪ͊ͭ͡Έ͍ͫͭ͊ ͨͦ ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͣ ͍ͦͨͪͦͫ͊ͣΦ мфмт-мфрт ͎͎ Υ ˿͙͋ͦͪͤ͟ 

͔͍͒ͦͯͣͤͭͦ͟Φ ́ Φ нΥ мфнф-мфпр ͎ͦ͒·Φ ς ˸ ΦΥ ˥͙͙ͦͫͨͦͭ͒͊ͭ͘͡Σ мфртΦ ς ууу ͫΦ 
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10. ˨ ͦ͋ͪͦͻ͍ͦͭͦ ˢΦ˸ΦΣ ˾͔͍͊͗͒͊ ˤΦˮΦ ˢ͔ͫ͊ͤ͒ͪ͟͡ ˤ͙͊ͫ͡Έ͔͍͙; ˹͔͒͊;͙ͤΦ κκˤ͔͔͙͙ͭͪͤ͊ͪΎΣ мфсоΣ Ѕ тΣ ͫΦ тт-78. 

11. ˨ ͦͤ;͔ͤͦ͟ ˢΦ˿ΦΣ ˿͍͍͊ͣͦͦͦ͊͡ ́Φ˹Φ ˻͎͙ͪ͊ͤ͊͘ͼ͙ͦͤͤ͊Ύ ͫͭͪͯͭͯͪ͊͟ ͙ ͙͔ͫͫͭͣ͊ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͍͔͔͙ͭͪͤ͊ͪͤ·ͣ 

͔͒ͦͣ͡ ͍ ˿͍͔͚ͦͭͫͦ͟ ˾͙͙ͦͫͫ όмфмт-мфпл ͎͎ΦύΦ κκˮ͍ͤͤͦ͊ͼ͙͙ ͙ ͍ͨͪͦ͒ͦͦ͡Έ͍͔ͫͭͤͤ͊Ύ ͔͋ͦͨ͊ͫͤͦͫͭ͘ΈΣ нлмтΣ Ѕ 

мόмрύΣ ͫΦ рф-82. 

12. ˨ ͦͤ;͔ͤͦ͟ ˢΦ˿Φ ͙ ͒ͪΦ ˿͙ͭͪ͊ͤͼ· ͙͙͙ͫͭͦͪ ͍͔͚ͫͦͭͫͦ͟ ͍͔͔͙͙͙ͭͪͤ͊ͪ ͍ ͔͙ͨͪͦ͒ ˤ͔͙͚ͦ͟͡ ˻͔ͭ;͔͍͔͚ͫͭͤͤͦ 

͍͚ͦͤ· όмфпм-мфпр ͎͎ΦύΦ κκ˿͙͙͙͚͋ͪͫ͟ ͍͔͙ͫͭͤ͟ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔͚ͫͭͤͤͦ ͙ͤ͊ͯ͟Σ нлннΣ ͭΦ рнΣ ЅнΣ ͫΦ ун-94. 

13. ˩ ͺ͙͍ͣͦ ˽Φ˨Φ ˶͔;͔͋ͤ͊Ύ ͨͦͣͦ΅Έ ͙͍͗ͦͭͤ·ͣ ͍ ͔̂͒ͦͣ͡Έͫͦͣ͟ ͚͔ͪ͊ͦͤ ˴͙͙͚͊ͤͤͫͦ͟͡ ͙ͦ͋͊ͫͭ͡Φ 

κκˤ͔͔͙͙ͭͪͤ͊ͪΎΣ мфпрΣ Ѕ сΣ ͫΦ т-8. 

14. ˬ ͙͍͍ͦͭͦ͟ ̆ΦˮΦ ˻ ͔ͫͯ͗͋͡ ͤ͊ ͍͔ͦͤͤ·ͻ ͦͤͤ͟·ͻ ͍͊ͦ͒͊͘ͻΦ κκ ˽͍͔ͦ͊͟͡ ͍͔ͦͤͤͦ-͍͔͔͙͚ͭͪͤ͊ͪͤͦ ͫͯ͗͋͡· 

ˤ͔ͦͦͪͯ͗ͤͤ·ͻ ˿͙͡ ˿˿˿˾ мфму-мфсу ͎͎Φ ς ˸Υ ˤ͔͔ͦͤͤͦ ͙͔͒͊ͭ͘͡Έ͍ͫͭͦ ˸͙͙͔͍ͤͫͭͪͫͭ͊ ˻͋ͦͪͦͤ· ˿˿˿˾Σ мфсфΣ 

ͫΦ нпп-249. 

15. ˭ ͍ͦͭͦ ˢΦ˽Φ ˮͤͺ͔͟ͼ͙ͦͤͤ·͚ ͍͎͙͙͊ͤͭ ό͊ͪ͊ͤ͘͘·͚ ͊ͭ͊ͪ͟ ͍͎͙͊͊͡͡΅͊ύΦ //  ˮͤͺ͔͟ͼ͙ͦͤͤ·͔ ͙ ͙͍͙ͤ͊ͦͤͤ͘·͔ 

͔͙͋ͦͤ͘͡ ͎ͪͯͨͤͦͦ͟ ͎͎ͪͦ͊ͭͦͦ ͫͦͭ͊͟Φ ˽ͦ͒ ͔ͪ͒Φ ͔͔́ͪͤͭΈ͔͍͊ ̅ΦˢΦΣ ˸͍͊ͪͦ͊͟ ˢΦˢΦ ς ˸ΦΥ ˥͍͔͔ͦͫͯ͒͊ͪͫͭͤͤͦ 

͙͔͒͊ͭ͘͡Έ͍ͫͭͦ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔͚ͫͭͤͤͦ ͙͔ͭͪ͊ͭͯͪ͡·Σ мфрсΣ ͫΦ нмн-218. 

16. ˮ ͤͫͭͪͯ͟ͼ͙Ύ ͨͦ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͙ ͔͙ͫͦ͒ͪ͗͊ͤΌ ͺͦͤ͒͊ ζ˶ͦ΄͊͒Έ ˴͚ͪ͊ͫͤͦ ˢ͙͙ͪͣη ͍ ͦ͟͡ͻͦ͊͘ͻΣ ͍ͫͦͻͦ͊͘ͻΣ 

͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·ͻΣ ͔͙͍ͦͦͨͪ͊ͭͤ͟·ͻ ͯ;͔͔͙ͪ͗͒ͤΎͻ ͙ ͔͙ͨͪ͒ͨͪΎ͙ͭΎͻΦ ς ˸ ΦΥ ˮ͔͒͊ͭ͘͡Έ͍ͫͭͦ ˹͔͊ͪͦͣͣ͊͘͟ ˿˿˿˾Σ 

1943. ς мн ͫΦ 

17. ˮ ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͎ͪͯͨͤͦͦ͟ ͎͎ͪͦ͊ͭͦͦ ͫͦͭ͊͟ ͤ͊ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ ͪ͊͋ͦͭ͊ͻ ͙ ͔ͭͪ͊ͤͫͨͦͪͭΦ ς 

˿͍͔͍ͪ͒ͦͫ͟͡Υ ˻˥ˮ˭ ˿͔͡Έͻ͎͙ͦ͘͘Σ мфпнΦ ς мл ͫΦ 

18. ˴ ͊ͪͤ͊ͯͻ͍ͦ͊ ˩Φ˿Φ ˴ͦ͡ͻ͔ͦͤͦ͘ ͙͍͍ͨͪͦͦ͒ͫͭͦ͘ ͍ ͎ͦ͒· ˻͔ͭ;͔͍͔͚ͫͭͤͤͦ ͍͚ͦͤ· κ ˮ͙ͤͫͭͭͯͭ Ή͙͙ͦͤͦͣ͟͟ ˢ͊͒͟Φ 

˹͊ͯ͟ ˿ ˿˿˾Φ ς ˸ ΦΥ ˿͔͡Έͻ͎͙ͦ͘͘Σ мфптΦ ς мпп ͫΦ 

19. ˴ ͙͔͔͍ͫ͡ ˤΦ˿Φ ͔͔́ͯ͋ͪͯ͘͟͡Φ κκ ˮͤͺ͔͟ͼ͙ͦͤͤ·͔ ͙ ͙͍͙ͤ͊ͦͤͤ͘·͔ ͔͙͋ͦͤ͘͡ ͎ͪͯͨͤͦͦ͟ ͎͎ͪͦ͊ͭͦͦ ͫͦͭ͊͟Φ ˽ͦ͒ 

͔ͪ͒Φ ͔͔́ͪͤͭΈ͔͍͊ ̅ΦˢΦΣ ˸͍͊ͪͦ͊͟ ˢΦˢΦ ς ˸ΦΥ ˥͍͔͔ͦͫͯ͒͊ͪͫͭͤͤͦ ͙͔͒͊ͭ͘͡Έ͍ͫͭͦ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔͚ͫͭͤͤͦ 

͙͔ͭͪ͊ͭͯͪ͡·Σ мфрсΣ ͫΦ ут-107.  

20. ˴ ͦ͡ͻ͔ͦͤͦ͘ ͙͍͍͍͗ͦͭͤͦͦ͒ͫͭͦ ˴͙͙͚͊ͤͤͫͦ͟͡ ͙ͦ͋͊ͫͭ͡Υ ˽͙ͪ͊ͭ͟;͔͔ͫͦ͟ ͍͍ͪͯͦͦ͒ͫͭͦ͟ ͒͡Ύ ͙͍ͪ͊͋ͦͭͤͦ͟ ͦ͟͡ͻͦͤ͘·ͻ 

ͺ͔ͪͣΦ ˽ͦ͒ ͔ͪ͒Φ ͊͊͒͟Φ ˶͙ͫͯͤ͊͟ ˩Φ̅ΦΤ ˴͙͙͙͚͊ͤͤͫ͟͡ ͦ͋͡Φ ͔ͣ͘Φ ͔ͦͭ͒͡Φ ς ˸ ΦΥ ˸ ͦͫ͟Φ ˣͦ͡Έ΄͔͍͙͟Σ мфпрΦ ς осп ͫΦ 

21. ˴ ͎͔ͦͤ ˤΦˤΦ ˣ͔͙͔ͫͨͦ͒͡ ͒ͦͣ͊΄͙ͤͻ ͙͍͗ͦͭͤ·ͻΦ ς ˸ ΦΣ - ˶ ΦΥ ˥ͦͫΦ ͫΦ-ͻΦ ͙͔͒͊ͭ͘͡Έ͍ͫͭͦΣ мфомΦ ς рс ͫΦ 

22. ˴ ͙͔ͪͣͣͪ ˸Φ˶Φ ˶͔;͔͙͔ͤ ͔͙͊͒ͪ͗͊ͤ͘Ύ ͨ͊͡ͼ͔ͤͭ· ͯ ͦ͘͟Φ κκˤ͔͔͙͙ͭͪͤ͊ͪΎΣ мфпрΣ Ѕ п-рΣ ͫΦ поΦ 

23. ˴ ͔ͯͤ͘ͼ͍ͦ ˩ΦˮΦ ˻ ͤ ͔ͦͭͦͪ͟·ͻ ͣ ͔͙ͪͦͨͪΎ͙ͭΎͻ ͍͔͔͙͚ͭͪͤ͊ͪͤͦ ͫͯ͗͋͡· ͨͦ ͫͦͻ͔͙ͪ͊ͤͤΌ ͦ͡΄͔͚͊͒ ͍ ͍͔͔ͦͤͤͦ 

͍͔ͪͣΎΦ κκ ˽͍͔ͦ͊͟͡ ͍͔ͦͤͤͦ-͍͔͔͙͚ͭͪͤ͊ͪͤͦ ͫͯ͗͋͡· ˤ͔ͦͦͪͯ͗ͤͤ·ͻ ˿͙͡ ˿˿˿˾ мфму-мфсу ͎͎Φ ς ˸Υ ˤ͔͔ͦͤͤͦ 

͙͔͒͊ͭ͘͡Έ͍ͫͭͦ ˸͙͙͔͍ͤͫͭͪͫͭ͊ ˻͋ͦͪͦͤ· ˿˿˿˾Σ мфсфΣ ͫΦ нрл-253. 

24. ˶ ͔͍ͦͤͦ ˹ΦˮΦΣ ˢ͙͔͍͊͟͡ ˤΦˢΦ ˾͊͋ͦͭ͊ ͍͔͔͙ͭͪͤ͊ͪͤ·ͻ ͔͡;͔͙͋ͤͼΦ ς ˸ ΦΥ ˿͔͡Έͻ͎͙ͦ͘͘Σ 1945. ς пл ͫΦ 

25. ˶ ͔͍ͦͤͦ ˹ΦˮΦΣ ˢ͙͔͍͊͟͡ ˤΦˢΦ ˾͊͋ͦͭ͊ ˤˮ̏ˤ ͍ ͎ͦ͒· ˻͔ͭ;͔͍͔͚ͫͭͤͤͦ ͍͚ͦͤ·Φ κκˤ͔͔͙͙ͭͪͤ͊ͪΎΣ мфпсΣ Ѕ мΣ ͫΦ 

4-7. 

26. ˶ ͙ͫͯͤ͟ ˩Φ̅Φ ˻͍ͫͤͦ· ͙͍͍͍͗ͦͭͤͦͦ͒ͫͭ͊Φ ς ˸ ΦΥ ˿͔͡Έͻ͎͙ͦ͘͘Σ мфпоΦ ς нул ͫΦ 

27. ˸ ͔͡Έ͙͍ͤͦ͟ ˣΦ˥Φ ˿ͦͻ͔͙͔ͪ͊ͤͤ ͔͔͗ͪ͋·ͻ ͣ͊ͭͦ͟ ͙ ͔͔͗ͪ͋Ύͭ ͍ ͍͙ͯͫͦ͡Ύͻ ͍͔ͦͤͤͦ-͔͍͚ͨͦͦ͡ ͍͙ͦ͋ͫͭ͊ͤͦ͟Φ κκ 

ˮ͘ ͦͨ·ͭ͊ ͪ͊͋ͦͭ· ͍͔͍ͭͫͦͫͭ͊͊ ͍ ͍͔ͦͤͤͦ-͔͍ͨͦ͡·ͻ ͍͙ͯͫͦ͡ΎͻΦ ́ͪͯ͒· м-͚ ͦͤ͟ͺ͔͔ͪͤͼ͙͙ ͍͔͍ͭͪ͊;͔͚ ͺͪͦͤͭ͊Φ 

κ˽ͦ͒ ͔ͪ͒͊͟ͼ͙͔͚ ͚͔̊ͨ͊ͪ͊ ˹Φ˸Φ ς ˸ΦΣ ˤ͔͔ͦͤͤͦ ͙͔͒͊ͭ͘͡Έ͍ͫͭͦ ˹͎͊ͪͦ͒ͤͦͦ ˴͙͙ͦͣͫͫ͊ͪ͊ͭ͊ ˻͋ͦͪͦͤ·Σ мфппΣ 

ͫΦ мт-18. 

28. ˸ ͙͍͍ͦ͊ͤͦ͡ ˤΦ˴Φ ˮ͍͔͔ͫͯͫͫͭͤͤͦ͟ ͔͔͔͙͔ͦͫͣͤͤ ς ͤ ͍ͦ͊Ύ ͔ͭͻ͙ͤ͊͟ ͍͔͔͙ͪ͊͒ͤ͘Ύ ͙͍͗ͦͭͤ·ͻ ͍ ˿˿˿˾Φ κκˤ͔͙ͫͭͤ͟ 

͙͍͍͍͗ͦͭͤͦͦ͒ͫͭ͊Φ ˤ·ͨͯͫ͟ сΦ ς ˸ ΦΥ ˻˥ˮ˭ ˿͔͡Έͻ͎͙ͦ͘͘Σ мфптΣ ͫΦ рф-77. 

29. ˸ ͙͍͍ͦ͊ͤͦ͡ ˤΦ˴ΦΣ ˿͍ͦͦͦͫ͊͟͟͡Ύ ˮΦˮΦ ˽͔͔͔ͣͤͤͦ͡ ͔͒ͦ͡ ͙ ͙͍͔͔ͫͯͫͫͭͤͤͦ͟ ͔͔͔͙͔ͦͫͣͤͤ 

͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ ͙͍͗ͦͭͤ·ͻΦ ς ˸ ΦΥ ˿͔͡Έͻ͎͙ͦ͘͘Σ мфпоΦ ς 176 ͫ Φ 

30. ˸ ͙͔͔͍ͤ͊ ́ΦˮΦ ˮ͙ͫͭͦͪΎ ͍͔͔͙͙͙ͭͪͤ͊ͪΥ ̂;͔͔͋ͤͦ ͙͔ͨͦͫͦ͋Φ ς ˿ Φ˽͔͔͎ͭͪ͋ͯͪΥ ˮ͔͒͊ͭ͘͡Έ͍ͫͭͦ ζ˶͊ͤΈηΣ нллрΦ ς оуп ͫΦ 

31. ˸ ͍͙ͯͭͦͤ ˤΦˮΦ ˻;͔͔ͪ͒ͤ·͔ ͊͒͊͘;͙ ͍͔͔͙͚ͭͪͤ͊ͪͤͦ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ˾˿̅˿˾Φ κκˤ͔͔͙͙ͭͪͤ͊ͪΎΣ мфпнΣ Ѕ нΣ ͫΦ р-8. 

32. ˸ ·΄͙ͤ͟ ˸Φ̅Φ ˢͯ͟΄͔͍ͪͫͭͦ ͙ ͎͙͔͎͙ͤͦͦ͟͡Ύ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ ͙͍͗ͦͭͤ·ͻΦ ς ˸ ΦΥ ˻˥ˮ˭ - ˿ ͔͡Έͻ͎͙ͦ͘͘Σ 
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1943. ς птн ͫΦ 

33. ˸ ·΄͙ͤ͟ ˹Φ̅Φ ˣ͔͙ͦͤ͘͡ ͎ͪͯͨͤͦͦ͟ ͎͎ͪͦ͊ͭͦͦ ͫͦͭ͊͟Φ ς ˸ ΦΥ ˿͔͡Έͻ͎͙ͦ͘͘Σ мфплΦ ς птр ͫΦ 

34. ˹ ͔͒͊;͙ͤ ˢΦˤΦ ˤ͔͔͙͔ͭͪͤ͊ͪͤͦ ͔͒ͦ͡ ͍ ˥͔͙͙ͪͣ͊ͤΣ ˢ͍͙͙ͫͭͪΣ ̅ͪ͊ͤͼ͙͙Υ ό͒ͦ͊͒͟͡ ͦ ͔͔ͨͦ͒͘͟ ͊͘ ͎͙ͪ͊ͤͼͯΣ 

͊ͫͯ͘͡΄͊ͤͤ·͚ ͍ ͪ͊ͫ΄͙͔ͪͤͤͦͣ ͔͙͙͊ͫ͒͊ͤ͘ ͔́ͻ͔͎͙͙ͦ͟͡͡ ˤ͔ͭͯͨͪ͊ ˹˴˭ ˾˿̅˿˾ о-͎ͦ Ύ͍ͤ͊ͪΎ мфну ͎ΦύΦ ς ˸ΦΥ 

˹͍ͦ͊Ύ ͔͔͍͒ͪͤΎΣ мфнуΦ ς ом ͫΦ 

35. ˹ ͔͒͊;͙ͤ ˢΦˤΦ ˭͊͒͊;͙ ͍͔͔͙͙͙ͭͪͤ͊ͪ ͍ ͔͙͍ͪͦͤͫͭͪͯͭͤ͟͟·͚ ͔͙ͨͪͦ͒ ͎ͤ͊ͪͦ͒ͤͦͦ ͻͦ͘Ύ͚͍ͫͭ͊Φ ς ˸ ΦΣ ς ˶ ΦΥ ˥ͦͫΦ 

ͫΦ-ͻΦ ͙͔͒͊ͭ͘͡Έ͍ͫͭͦΣ мфолΦ ς пл ͫΦ 

36. ˻  ͔ͣͪ͊ͻ ͨͦ ͫͦͻ͔͙ͪ͊ͤͤΌ ͣͦͦ͒ͤ͡Ύ͊͟ ͙ ͍͔͙ͯ͡;͔͙ͤΌ ͎͍ͨͦͦͦ͡ΈΎ ͫͦͭ͊͟ ͍ ͦ͟͡ͻͦ͊͘ͻ ͙ ͍ͫͦͻͦ͊͘ͻΦ 

˽͍͔͙͔ͦͫͭ͊ͤͦͤ͡ ˿˹˴ ˿˿˿˾ ͙ ̇˴ ˤ˴˽ό͋ύΦ ς ˸ ͊ͻ͊;͊͊͟͡Υ ˨͎͎͙͊͘Σ мфпнΦ ς нт ͫΦ 

37. ˻  ͔ͣͪ͊ͻ ͨͦ ͍͔͙ͯ͡;͔͙ͤΌ ͎͍ͨͦͦͦ͡ΈΎ ͫͦͭ͊͟ ͍ ͦ͟͡ͻͦ͊͘ͻ ͙ ͍ͫͦͻͦ͊͘ͻ ͙ ͍ͨͦ·΄͔͙ͤΎ ͔͎ͦ ͙͍͙ͨͪͦ͒ͯͭͤͦͫͭ͟Φ 

˽͍͔͙͔ͦͫͭ͊ͤͦͤ͡ ˿˹˴ ˿˿˿˾ ͙ ̇˴ ˤ˴˽ ό͋ύΦ ς ˿ ͙ͭ͊ͤ͊͋͊͒͡Υ ˥ ͙ͦͫ͒͊ͭ͘ ́ ͙͚͊͒͗ͫͦ͟͟ ˿˿˾Σ мфпоΦ ς нп ͫΦ  

38. ˻  ͍͙͙͙ͪ͊ͭ͘ ͙͍͍͍͗ͦͭͤͦͦ͒ͫͭ͊ ͦ͟͡ͻ͍ͦͦ͘Σ ͦ͟͡ͻ͙͍ͦͤͦ͘͟ ͙ ͔͙͙͒ͤͦ͡;ͤ·ͻ ͔ͪͫͭ͟ΈΎͤΦ ς ˮ ͍͍͊ͤͦͦΥ ˽͙͊ͪͭ͒͊ͭ͘Σ 

1934. ς но ͫΦ 

39. ˻ ͍ͪͦ͡ ˩Φ˿Φ ˣͪͯͼ͔͔͘͡͡Φ κκ ˮ ͤͺ͔͟ͼ͙ͦͤͤ·͔ ͙ ͙͍͙ͤ͊ͦͤͤ͘·͔ ͔͙͋ͦͤ͘͡ ͎ͪͯͨͤͦͦ͟ ͎͎ͪͦ͊ͭͦͦ ͫͦͭ͊͟Φ ˽ͦ͒ ͔ͪ͒Φ 

͔͔́ͪͤͭΈ͔͍͊ ̅ΦˢΦΣ ˸͍͊ͪͦ͊͟ ˢΦˢΦ ς ˸ ΦΥ ˥͍͔͔ͦͫͯ͒͊ͪͫͭͤͤͦ ͙͔͒͊ͭ͘͡Έ͍ͫͭͦ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔͚ͫͭͤͤͦ ͙͔ͭͪ͊ͭͯͪ͡·Σ 

мфрсΣ ͫΦ мпп-184.  

40. ˽ ͙͔ͫ͊ͪͤͦ͟ ˮΦ˿Φ ˬ͙͍͍͍ͦͭͤͦͦ͒ͫͭͦ ˴͙͙͚͊ͤͤͫͦ͟͡ ͙ͦ͋͊ͫͭ͡ ͍ͦ ͍͔ͪͣΎ ˤ͔͙͚ͦ͟͡ ˻͔ͭ;͔͍͔͚ͫͭͤͤͦ ͍͚ͦͤ·Φ 

κκˤ͔͙ͫͭͤ͟ ˸͍͎ͦͫͦͫͦͦ͟͟ ͎͙ͯͣ͊ͤͭ͊ͪͤͦ-Ή͙ͦͤͦͣ͟;͔͎ͫͦͦ͟ ͙͙ͤͫͭͭͯͭ͊Σ нлмрΣ Ѕ мΣ ͫΦ ос-43. 

41. ˽ ͙͍͙͔͊ͤͪͦ͊ͤ͡ ͍͔͔͙͚ͭͪͤ͊ͪͤͦ ͙ͤ͊ͯ͟Φ ˸͔͙͊ͭͪ͊͡· XIV ˽ ͔ͤͯͣ͊͡ ͔ͫ͟ͼ͙͙ ͍͔͔͙ͭͪͤ͊ͪͤ·ͻ ͤ͊ͯ͟ ͔͙͙͊͊͒ͣ͟Φ 

͎Φ ˸͍ͦͫ͊͟Σ нр-ну ͙ΌͤΎ мфоф ͎Φ ˽ͦ͒ ͔ͪ͒Φ ͔͙͊͊͒ͣ͊͟͟ ˿ͪ͟Ύ͙͋ͤ͊ ˴ΦˮΦ ς ˸ΦΥ ˾͔͒͊͟ͼ͙ͦͤͤͦ-͙͔͒͊ͭ͘͡Έ͙͚ͫ͟ 

͔ͫͭͦͪ͟ ˤˢ˿̆˹ˮ˶Σ мфпмΦ ς он ͫΦ 

42. ˽ ͍͊ͤͦ͊͡Ύ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ ͤ͊ͯ;ͤͦ-͙͔͍͔ͫͫ͒ͦ͊ͭ͡͡Έ͚ͫͦ͟ ͪ͊͋ͦͭ· ͨͦ ͍͔͔͙͙͙ͭͪͤ͊ͪΦ ˽ͦ͒ ͔ͪ͒Φ ˩ΦˢΦ ͔͙̊ͣͦͭ-

˽ͦͦ͡;͎͊ͤͫͦͦ͟Φ ς ˸ ΦΣ ς ˶ ΦΥ ˿͔͡Έͻ͎͙ͦ͘͘Σ мфолΦ ς фр ͫΦ 

43. ˾ ͔͍͊͗͒͊ ˤΦˮΦ ˴ ͔͙ͫͦͪͦ͊ͭ͟͡Ό ͔͍͎ͨͪͦͦ ˤ͔͙͚͎ͫͪͦͫͫͫͦͦ͟ ͍͔͔͙͎ͭͪͤ͊ͪͤͦͦ ͤ͊ͯ;ͤͦ-͎͙ͦͪ͊ͤ͊͘ͼ͙͎ͦͤͤͦͦ 

ͫΆ͔͒͊͘ όнр ͔ͫͤͭΎ͋ͪΎ ς н ͦͭ͟Ύ͋ͪΎ мфнс ͎ΦύΦ κκˤ͔͔͙͙ͭͪͤ͊ͪΎΣ мфссΣ Ѕ ммΣ ͫΦ ммн-115. 

44. ˾ ͔ͦ͘͡Όͼ͙Ύ ͦ͋Ά͔͙͔͎͒ͤͤͤͦͦ ͔ͨͤͯͣ͊͡ ˤ͔͔͙͚ͭͪͤ͊ͪͤͦ ͙ ˬ͙͍͍ͦͭͤͦͦ͒;͔͚ͫͦ͟ ͔ͫ͟ͼ͙͚ ˤ͔ͫͫͦΌ͚ͤͦ͘ 

ˢ͔͙͙͊͒ͣ͟ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ ͤ͊ͯ͟ ͙ͣΦ ˤΦˮΦ ˶͔͙ͤͤ͊ ͨͦ ͍ͦͨͪͦͫ͊ͣ ͋ͦͪΈ͋· ͫ ͔͙͔͋ͫͨͦ͒ͣ͡ 

͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ ͙͍͗ͦͭͤ·ͻ мл-мп ͙Ό͡Ύ мфпр ͎Φ κκˣͦͪΈ͋͊ ͫ ͔͙͔͋ͫͨͦ͒ͣ͡ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ 

͙͍͗ͦͭͤ·ͻΦ ́ͪͯ͒· ͦ͋Ά͔͙͔͎͒ͤͤͤͦͦ ͔ͨͤͯͣ͊͡ ͍͔͔͙͚ͭͪͤ͊ͪͤͦ ͙ ͙͍͍͗ͦͭͤͦͦ͒;͔͚ͫͦ͟ ͔ͫ͟ͼ͙͚Φ ˽ͦ͒ ͔ͪ͒Φ 

͔͙͍͊͊͒ͣͦ͟͟ ˴ΦˮΦ ˿ͪ͟Ύ͙͋ͤ͊ ͙ ˩Φ̅Φ ˶͙ͫͯͤ͊͟Φ ς ˸ ΦΥ ˿͔͡Έͻ͎͙ͦ͘͘Σ мфпфΣ ͫΦ фп-105. 

45. ˾ ͯͣΎͤͼ͔͍ ˹ΦˤΦ ˭͊ͪ͊ͤ͘·͔ ͍ͨͦͦ͡·͔ ͔͙͋ͦͤ͘͡ ͎ͪͯͨͤͦͦ͟ ͎͎ͪͦ͊ͭͦͦ ͫͦͭ͊͟Φ ς ˸ ΦΥ ˿͔͡Έͻ͎͙ͦ͘͘Σ мфруΦ ς ооп ͫΦ 

46. ˾ Ύ͍͋ͦ ˥Φ˥Φ ˭͊͒͊;͙ ͍͔͔͙͙͙ͭͪͤ͊ͪ ͍ мфпн ͎Φ κκˤ͔͔͙͙ͭͪͤ͊ͪΎΣ мфпнΣ Ѕ мΣ ͫΦ м-5. 

47. ˿ ͔ͭͯ͒ͤͼ͍ͦ ˢΦ˽Φ ˢ͋ͦͪͭ· ͦ͡΄͔͚͊͒ ͙ ͎͙͒ͪͯͻ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ ͙͍͗ͦͭͤ·ͻΦ ς ˴͊͊ͤ͘ΈΥ ͎͙́͊ͭͦͫ͒͊ͭ͘Σ 

1947. ς рс ͫΦ 

48. ˿ ͔ͭͯ͒ͤͼ͍ͦ ˢΦ˽Φ ˤ͙͍͍ͦͫͨͪͦͦ͒ͫͭͦ͘ ͦ͡΄͙͊͒Φ ς ˴ ͊͊ͤ͘ΈΥ ͎͙́͊ͭͦͫ͒͊ͭ͘Σ мфпсΦ ς он ͫΦ 

49. ˿ ͔ͭͯ͒ͤͼ͍ͦ ˢΦ˽Φ ͔͙͔̊ͫͭ͒ͫΎ͙͔͙͔ͭͭ͡ ͙͍͔͎ͫͯͫͫͭͤͤͦͦ͟ ͔͔͔͙ͦͫͣͤͤΎ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ ͙͍͗ͦͭͤ·ͻΣ 

͊͟͟ ͔ͦͦͭ͘ͻ͙ͤ;͔͎ͫͦͦ͟ ͔ͣͭͦ͒͊ ͙ ͔͍͒Ύ͔͙͔ͤͦͫͭͦͭ͡ ͫͦ ͒ͤΎ ͔͙ͪͦ͗͒ͤΎ ͔͎ͦ ͍͊ͭͦͪ͊ ˮ͡Έ͙ ˮ͍͍͙͊ͤͦ;͊ ˮ͍͍͊ͤͦ͊Φ 

κκ̂;͔ͤ·͔ ͙͙͊ͨͫ͘͟ ˴͎͊͊ͤͫͦͦ͘͟ ͍͔͔͙͎ͭͪͤ͊ͪͤͦͦ ͙͙ͤͫͭͭͯͭ͊Φ ς ˴ ͊͊ͤ͘ΈΥ мфсмΣ ́Φ уоΣ ͫΦ мфм-201. 

50. ́ ͔͍͙͊ͪ͊ͫ; ˢΦ̑Φ ˣ͔͙͔ͫͨͦ͒͡ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ ͙͍͗ͦͭͤ·ͻΦ ς ˸ ΦΣ ς ˶ ΦΥ ˿͔͡Έͻ͎͙ͦ͘͘Σ мфосΦ ς омс ͫΦ 

51. ̇ ·ͫΈ ˤΦˤΦ ˽ͦͣͦ΅Έ ͍͚ͦͫ͟ м-͎ͦ ˣ͔͎ͦͪͯͫͫͦͦ͟͡ ͺͪͦͤͭ͊ ͍ ͍͍͔͙͙ͦͫͫͭ͊ͤͦͤ͡ ͎ͤ͊ͪͦ͒ͤͦͦ ͻͦ͘Ύ͚͍ͫͭ͊ 

ˣ͔͙͙ͦͪͯͫͫ͡ ͤ͊ ͍͔͊ͪ͘΄͊Ό΅͔ͣ Ή͔ͭ͊ͨ ˤ͔͙͚ͦ͟͡ ˻͔ͭ;͔͍͔͚ͫͭͤͤͦ ͍͚ͦͤ· ό͔ͦͫͤΈ мфпо ͎Φ ς ͤ͊;͊ͦ͡ мфпр ͎Φύ 

κκˤ͔͙ͫͭͤ͟ ˹͙͔͍͍͎͗ͤ͊ͪͭͦͫͦͦ͟ ͎͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͙͍͔͙͔ͯͤͪͫͭͭ͊Σ нлмрΣ Ѕ пΣ ͫΦ пл-49. 

52. ̉ ͊ͫͭͤ͊Ύ Ή͙͎͙ͨͦͦͭͦͦ͘͡ΎΦ ˽ͦ͒ ͔ͪ͒Φ ͨͪͦͺΦ ˿Φ˹Φ ˤ·΄͔͔͎ͫͫͦͦ͟͡ ͙ ͨͪͦͺΦ ̅ΦˢΦ ͔͔́ͪͤͭΈ͔͍͊Φ ς ˸ΦΥ 

˿͔͡Έͻ͎͙ͦ͘͘Σ мфрпΦ ς снп ͫΦ 

ϭ˸ ͍͔͔͍͊ͭ ˻Φ̑ΦΣ нлно 
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ˣ͎͊ͤͦ ˴͔͙ͫͤΎ ˢ͔͍ͫ͊ͤ͒ͪͦͤ͊͟͡Σ 

˸͎͙͊ͫͭͪ͊ͤͭΣ ̅͊ͯ͟͡Έ͔ͭͭ͊ ͎͍͔͎ͦͫͯ͒͊ͪͫͭͤͤͦͦ ͙ ͙ͣͯͤͼ͙ͨ͊͡Έ͎ͤͦͦ ͍͔͙ͯͨͪ͊ͤ͡ΎΣ ͍͔͙͔ͤ͊ͨͪ͊ͤ͡ 

͎͍͙ͨͦ͒ͦͭͦ͟ ζ˿ͦͼ͙͊͡Έͤ͊Ύ ͙ͨͫͻ͎͙ͦͦ͡ΎηΣ ˤ͎͎͎ͦͦͪ͊͒ͫͦͦ͟͡ ͙͙ͤͫͭͭͯͭ͊ ͍͔͙ͯͨͪ͊ͤ͡Ύ ς ͙͙͊͊͡͡ͅ ˾͙͚͚ͦͫͫͫͦ͟ 

ˢ͔͙͙͊͒ͣ͟ ˹͎͊ͪͦ͒ͤͦͦ ̆ͦ͘Ύ͚͍ͫͭ͊ ͙ ˥͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦ ͫͯ͗͋͡· ͙ͨͪ ˽͔͙͔͔ͪ͒ͤͭ͘ ˾͙͚͚ͦͫͫͫͦ͟ ͔͔̅͒ͪ͊ͼ͙͙Σ  

͎Φ ˤ͎͎ͦͦͪ͊͒͡Σ ˾͙ͦͫͫΎ 

 

 ˻ ˿˻ˣ˩˹˹˻˿́ˮ ˿ˮ˿́˩˸̍ ˬˮ˭˹˩˹˹̍̆ ˿˸̍˿˶˻ˤ ˿˻ˤ˾˩˸˩˹˹˻˯ ˸˻˶˻˨˩ˬˮ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

˿ͭ͊ͭΈΎ ͍ͨͦͫΎ΅͔ͤ͊ ͙ͯ͘;͔͙ͤΌ ͔͔͚ͦͫͦ͋ͤͤͦͫͭ ͙͔ͫͫͭͣ· ͙͔͗ͤͤͤ͘·ͻ ͫͣ·͍ͫͦ͡ ͍͔͔͚ͫͦͪͣͤͤͦ 

͔͙ͣͦͦ͒͗͡ ͫ ͨͦͣͦ΅ΈΌ ͔͙͙ͣͭͦ͒͟ ˤΦ̑Φ ˴ͦͭ͡Ύ͍ͦ͊͟ ζ˿͙͔ͫͭͣ͊ ͙͔͗ͤͤͤ͘·ͻ ͫͣ·͍ͫͦ͡ηΦ ˽ͦͯ͡;͔ͤͤ·͔ 

͔ͪͯ͘͡Έͭ͊ͭ· ͍͙͙ͨͦͦ͘͡͡ ͍·Ύ͍͙ͭΈ ͤ͊͘;͙ͣ·͔ ͙ͪ͊͘͡;͙Ύ ͍ ͙͔͔ͫͫͭͣ ͙͔͗ͤͤͤ͘·ͻ ͫͣ·͍ͫͦ͡ ͔͙ͫͪ͒ ͔͙ͣͦͦ͒͗͡ 

͎ͣͯ͗ͫͦͦ͟ ͙ ͔͎͗ͤͫͦͦ͟ ͨͦ͊͡Φ 

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ 

ͫͣ·ͫ͡ ͙͙͗ͤ͘Τ ͙͔͗ͤͤͤ͘·͔ ͫͣ·ͫ͡·Τ ͫͣ·͙͔ͫͦ͗ͤͤͤ͘͡·͔ ͙͔ͦͪͤͭ͊ͼ͙͙Τ ͔ͣͦͦ͒͗͡ΈΤ  

Όͤͦ΄͔͙͚ͫ͟ ͍ͦͪ͊ͫͭ͘Τ ͪ͊ͤͤΎΎ ͍ͪͦͫͦͫͭ͘͡ΈΦ 

 

YǎŜƴƛŀ !ƭŜȄŀƴŘǊƻǾƴŀ .ŀƎƴƻΣ 

aŀǎǘŜǊϥǎ ǎǘǳŘŜƴǘΣ 5ŜǇŀǊǘƳŜƴǘ ƻŦ {ǘŀǘŜ ŀƴŘ aǳƴƛŎƛǇŀƭ aŀƴŀƎŜƳŜƴǘΣ Ϧ{ƻŎƛŀƭ tǎȅŎƘƻƭƻƎȅϦΣ ±ƻƭƎƻƎǊŀŘ 

LƴǎǘƛǘǳǘŜ ƻŦ aŀƴŀƎŜƳŜƴǘ π .ǊŀƴŎƘ ƻŦ wǳǎǎƛŀƴ !ŎŀŘŜƳȅ ƻŦ bŀǘƛƻƴŀƭ 9ŎƻƴƻƳȅ ŀƴŘ tǳōƭƛŎ !ŘƳƛƴƛǎǘǊŀǘƛƻƴ 

ǳƴŘŜǊ ǘƘŜ tǊŜǎƛŘŜƴǘ ƻŦ ǘƘŜ wǳǎǎƛŀƴ CŜŘŜǊŀǘƛƻƴΣ 

 ±ƻƭƎƻƎǊŀŘΣ wǳǎǎƛŀ 

 

t9/¦[L!wL¢L9{ hC ¢I9 {¸{¢9a hC [LC9 a9!bLbD{ hC ah59wb ¸h¦¢I 

 

!ōǎǘǊŀŎǘ 

¢ƘŜ ŀǊǘƛŎƭŜ ƛǎ ŘŜǾƻǘŜŘ ǘƻ ǘƘŜ ǎǘǳŘȅ ƻŦ ǇŜŎǳƭƛŀǊƛǘƛŜǎ ƻŦ ǘƘŜ ǎȅǎǘŜƳ ƻŦ ƭƛŦŜ ƳŜŀƴƛƴƎǎ ƻŦ ƳƻŘŜǊƴ ȅƻǳǘƘ ǿƛǘƘ 

ǘƘŜ ƘŜƭǇ ƻŦ ±Φ ¸Φ YƻǘƭȅŀƪƻǾϥǎ ƳŜǘƘƻŘ Ϧ¢ƘŜ {ȅǎǘŜƳ ƻŦ [ƛŦŜ aŜŀƴƛƴƎǎϦΦ ¢ƘŜ ǊŜǎǳƭǘǎ ǊŜǾŜŀƭŜŘ ǎƛƎƴƛŦƛŎŀƴǘ ŘƛŦŦŜǊŜƴŎŜǎ 

ƛƴ ǘƘŜ ǎȅǎǘŜƳ ƻŦ ƭƛŦŜ ƳŜŀƴƛƴƎǎ ŀƳƻƴƎ ƳŀƭŜ ŀƴŘ ŦŜƳŀƭŜ ȅƻǳǘƘΦ 

YŜȅǿƻǊŘǎΥ 

ƳŜŀƴƛƴƎ ƻŦ ƭƛŦŜΤ ƭƛŦŜ ƳŜŀƴƛƴƎǎΤ ǎŜƴǎŜπƭƛŦŜ ƻǊƛŜƴǘŀǘƛƻƴǎΤ ȅƻǳǘƘΤ ŀŘƻƭŜǎŎŜƴŎŜΤ ŜŀǊƭȅ ŀŘǳƭǘƘƻƻŘΦ 

 

ˤ͍͔͔͙͔͒ͤ 

ˢͭͯ͊͟͡ΈͤͦͫͭΈ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͍͔ͦ͋ͯͫͦͤ͊͡͡ ͍͔͔͚ͫͦͪͣͤͤͦ ͔ͪ͊͡ΈͤͦͫͭΈΌΣ ͍ ͚ͦͭͦͪͦ͟ ͋·ͫͭͪ·͔ 

͙͔͔͙ͣͤͤ͘Ύ ͙ ͔ͭͣͨ ͙͙͗ͤ͘ ͍͙͡ΎΌͭ ͤ͊ ͙͍͔͙͔ͣͪͦͦͪͤ͘͘ ͡Ό͔͚͒Σ ͙ͻ ͼ͔ͤͤͦͫͭͤͦπͫ ͣ·͍ͫͦͯ͡Ό ͫͺ͔ͪͯ ͙͡;͙ͤͦͫͭΦ 

˿ͣ·͙͔ͫͦ͗ͤͤͤ͘͡·͔ ͙͔ͦͪͤͭ͊ͼ͙͙ ͔͔ͦͨͪ͒͡ΎΌͭ ͍͔ͤ͊ͨͪ͊ͤͤͦͫͭ͡Έ ͙͡;͙ͤͦͫͭΣ ͔͔ ͙͍ͣͦͭ͊ͼ͙Ό ͙ ͍·͋ͦͪ 

͙͔͎͗ͤͤͤͦͦ͘ ͙ͨͯͭ ώоΤ тϐΦ ͙̏ͭ ͨͪͦͼ͔ͫͫ· ͔ͭͫͤͦ ͍ͫΎ͊ͤ͘· ͫ ͔͙ͨͪͦ͒ͦͣ Ό͙ͤͦͫͭ ό͔͚ͪ͊ͤͤ ͍͙ͪͦͫͦͫͭ͘͡Σ 

͙ͣͦͦ͒ͦͫͭ͡ύΣ ͍ Ήͭͦͭ ͔͙ͨͪͦ͒ ͔͔ͨͪ͒ ;͔͍͔ͦͦͣ͟͡ ͙ͫͭͦͭ ͊͒͊͘;͊ ͔͙ͨͦͫͭͪͦͤΎ ͍͔͎ͫͦ͋ͫͭͤͤͦͦ ͦ͋ͪ͊͊͘ ͙͙͗ͤ͘Σ 

͍ͨ͊ͤͦ͡ ͙ ͼ͔͔͚͡Σ ͍͔͙ͦͫͦͤΎ ͨͪͦͺ͔͙͙ͫͫΣ ͍·͋ͦͪ͊ ͎ͫͯͨͪͯ͊ ͙ ͭΦ͒Φ 

͔̇͡Έ ͪ͊͋ͦͭ· τ ͍ ·Ύ͍͙ͭΈ ͤ͊͘;͙ͣ·͔ ͙ͪ͊͘͡;͙Ύ ͍ ͙͔͔ͫͫͭͣ ͙͔͗ͤͤͤ͘·ͻ ͫͣ·͍ͫͦ͡ ͔͙ͫͪ͒ ͔͙ͣͦͦ͒͗͡ 

͎ͣͯ͗ͫͦͦ͟ ͙ ͔͎͗ͤͫͦͦ͟ ͨͦ͊͡Φ ˽͔ͪͦ͋ͣ͊͡ ͍·Ύ͍͔͙ͤ͡Ύ ͍·͔͙ͪ͊͗ͤͤͦͫͭ ͙͔͗ͤͤͤ͘·ͻ ͫͣ·͍ͫͦ͡ ͍ ͍͙͙͙͊ͫͣͦͫͭ͘ ͦͭ 

ͨͦ͊͡ ͍͙ͨͦͦͭ͘͡ ͨͦͤΎͭΈ ͔ͤ ͭͦ͡Έͦ͟ ͙͔͗ͤͤͤ͘·͔ ͫͣ·ͫ͡· ͔͙ͣͦͦ͒͗͡ ͍ ͼ͔ͦͣ͡Σ ͤͦ ͙ ͍ͨͦͦ͡·͔ ͙ͪ͊͘͡;͙Ύ ͍ 

ͤ͊ͻ͔͙͙ͦ͗͒ͤ ͫͣ·ͫ͊͡ ͙͙͗ͤ͘Φ 

ˮͯ͘;͔͙͔ͤ ͫͣ·ͫ͊͡ ͙͙͗ͤ͘ ;͔͍͔ͦ͊͟͡ ΄͙ͪͦͦ͟ ͔͍͔ͨͪ͒ͫͭ͊ͤͦ͡ ͍ ͤ͊ͯ;͚ͤͦ ͙͔͔ͭͪ͊ͭͯͪ͡ ώмΤ нΤ рϐΦ 

˿ͣ·͍ͫͦ͊͡Ύ ͙͔ͫͫͭͣ· ͍͟͡Ό;͔͊ͭ ͍ ͔ͫ͋Ύ ͫͣ·ͫͦͦ͋ͪ͊ͯ͘͡Ό΅͙͔ ͙͍ͣͦͭ·Σ ͤ͊͘;͙ͣͦͫͭΈΣ ͫͣ·͍ͫͦ͡·͔ ͍͙ͯͫͭ͊ͤͦ͟Σ 
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͙ͨͦͫͭͯͨ͟ ͙ ͔͚͍͙͒ͫͭΎ ;͔͍͔ͦ͊͟͡ ώсϐΦ 

˹͔ͫͣͦͭͪΎ ͤ͊ ͭͦΣ ;ͭͦ ͨͦ Ή͚ͭͦ ͔͔ͭͣ ͔ͤ͊ͦͨͤ͟͡ ͤ͊͘;͙͔ͭ͡Έͤ·͚ ͔͙ͣ͊ͭͪ͊͡Σ ͔ͨͪͦ͋ͣ͊͡ ͍·͔͙ͪ͊͗ͤͤͦͫͭ 

͙͔͗ͤͤͤ͘·ͻ ͫͣ·͍ͫͦ͡ ͍ ͍͙͙͙͊ͫͣͦͫͭ͘ ͦͭ ͨͦ͊͡ ͔ͦͫͭ͊ͭͫΎ ͙ͣ͊ͦͯ͘͡;͔͚ͤͤͦΣ ͙͔ͣͤͤͦ Ήͭͦ ͙͔ͨͪ͒͊ͭ ͚͒͊ͤͤͦ 

͔ͪ͊͋ͦͭ ͤ͊ͯ;ͤͯΌ ͊ͭͯ͊͟͡ΈͤͦͫͭΈΦ 

˸͔ͭͦ͒ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ 

˨͡Ύ ͔͔͔͙ͦͨͪ͒ͤ͡Ύ ͔͔͚ͦͫͦ͋ͤͤͦͫͭ ͙͔ͫͫͭͣ· ͙͔͗ͤͤͤ͘·ͻ ͫͣ·͍ͫͦ͡ ͍͔͔͚ͫͦͪͣͤͤͦ ͔͙ͣͦͦ͒͗͡ ͋·͊͡ 

͙ͫͨͦ͡Έ͍ͦ͊ͤ͊͘ ͔͙ͣͭͦ͒͊͟ ˤΦ̑Φ ˴ͦͭ͡Ύ͍ͦ͊͟ ζ˿͙͔ͫͭͣ͊ ͙͔͗ͤͤͤ͘·ͻ ͫͣ·͍ͫͦ͡η ώпϐΦ 

˹͊΄͔ ͙͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͍͙ͨͪͦͦ͒ͦͫ͡Έ ͍ ͔ͤͫͦ͟͡Έͦ͟ Ή͍ͭ͊ͨͦΦ ˹͊ ͔͍ͨͪͦͣ Ή͔ͭ͊ͨ ͙͍͙ͨͪͦͦ͒ͫ͘͡Ύ ͫ͋ͦͪ 

͒͊ͤͤ·ͻΦ 

˸͔ͭͦ͒ͦͣ ͫ͋ͦͪ͊ ͒͊ͤͤ·ͻ ͋·͡ ͍·͋ͪ͊ͤ ͙͙͍ͫͭ͊ͤ͒͊ͪͭͪͦ͊ͤͤ͘·͚ ͔ͭͫͭ ͙ ͔͊ͤͭ͊͟Φ ˾͔͔ͫͨͦͤ͒ͤͭ͊ͣ 

͔͎ͨͪ͒͊͊ͫ͡͡Ύ ͙ͫͨͫͦ͟ ͙͘ нп ͍͔͔͙͚ͯͭͪ͗͒ͤΦ ̏ͭͦ ͋·͡ ͔͔ͨͪ;͔ͤΈ ͙͔͗ͤͤͤ͘·ͻ ͫͣ·͍ͫͦ͡Σ ͤ͊ ͦͭͦͪ͟·͔ ͎ͣͦͯͭ 

͙͔͙͍ͦͪͤͭͪͦ͊ͭΈͫΎ ͡Ό͙͒ ͍ ͍͔͚ͫͦ ͙͙͗ͤ͘Φ ˨͔͔͊͡ ͙ͣ ͔͎ͨͪ͒͊͊͊ͫ͡͡Έ ͍͙ͫͦͫͭ͊ͭΈ ͍͔ͫͦ͋ͫͭͤͤ·͚ ͔͚͙͎ͪͭͤ 

͙͔͗ͤͤͤ͘·ͻ ͫͣ·͍ͫͦ͡ ͨͦ ͙ͭͪ ͍͔͔͙ͯͭͪ͗͒ͤΎΣ ͦͭͦͪ͟·͔ ͋· ͙͙͊ͤͣ͊͘͡ ͫ м ͨͦ у ͔ͣͫͭͦΦ 

˴͊͗͒·͚ ͔ͤͦͣͪ ͍͔͔͙ͯͭͪ͗͒ͤΎ ͍͔͍͔ͫͦͦͭͭͫͭͯͭ ͚ͦ͒ͤͦ ͙͘ ͔͎͙͚͊ͭͦͪ͟ ͙͔͗ͤͤͤ͘·ͻ ͫͣ·͍ͫͦ͡Σ ͙ͭ͊͟ͻ ͊͟͟Υ 

͊͡Έ͙͙ͭͪͯͫͭ;͔͙͔ͫ͟Σ Ή͙͔ͫͭͤ͘͟ͼ͙͊͡Έͤ·͔ ͎͔͙͙͒ͦͤͫͭ;͔͙͔ͫ͟Σ ͔͙ͫ͊ͣͦͪ͊͊͘͡ͼ͙͙Σ ͫͭ͊ͭͯͫͤ·͔Σ 

͙͙͍ͦͣͣͯͤ͊ͭͤ͟͟·͔Σ ͔͔͚ͫͣͤ·͔Σ ͎͙͙͍ͦͤͭͤ͟·͔Φ 

˭͔͊ͭͣ ͔ͤͦ͋ͻ͙ͦ͒ͣͦ ͨͦͫ;͙ͭ͊ͭΈ ͫͯͣͣͯ ͪ ͎͍͊ͤͦ·ͻ ͤ͊͘;͔͙͚ͤ ͚͊͗͒ͦ͟ ͙͘ ͔͎͙͙͊ͭͦͪ͟Φ ˽ͦͯ͡;͔ͤͤ·͔ 

ͼ͙ͺͪ· ͔͔ͫ͒ͯͭ͡ ͙͔͔͙͍ͤͭͪͨͪͭͪͦ͊ͭΈ ͊͟͟Υ ;͔ͣ ͔ͣͤΈ΄͔ ͫͯͣͣ͊Σ ͔ͭͣ ͋ͦ͡Έ΄ͯΌ ͍͊͗ͤͦͫͭΈ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͒͊ͤͤ͊Ύ 

͔͎͙͊ͭͦͪ͟Ύ ͙͔͗ͤͤͤ͘·ͻ ͫͣ·͍ͫͦ͡Φ  

ˤ͚ͭͦͪͦ Ήͭ͊ͨ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ τ ͦ͋ͪ͊͋ͦͭ͊͟ ͨͦͯ͡;͔ͤͤ·ͻ ͒͊ͤͤ·ͻΦ 

˸͔ͭͦ͒ ͙ͦ͋ͪ͊͋ͦͭ͟ ͒͊ͤͤ·ͻ τ ͙ͦ͟͡;͔͍͔ͫͭͤͤ·͚ ό͔͙ͣ͊ͭͣ͊ͭͦ͟πͫ ͙͙ͭ͊ͭͫͭ;͔͙͚ͫ͟ύ ͔ͣͭͦ͒Φ 

˿͍͙͔ͪ͊ͤͭ͡Έͤ·͚ ͙͊ͤ͊͘͡ ͨͦ ¦π͟ ͙͔͙ͪͭͪΌ ˸͊ͤͤ͊π̂ ͙͙ͭͤΦ 

ˤ·͋ͦͪ͊͟ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͙ͫͦͫͭͦͭ ͙͘ ол ;͔͍͔ͦ͟͡Σ мр ͔͔͍ͪͫͨͦͤ͒ͤͭͦ ͔͎͗ͤͫͦͦ͟ ͨͦ͊͡ ͙ мр ͎ͣͯ͗ͫͦͦ͟Φ 

˾͔ͯ͘͡Έͭ͊ͭ· 

ˤ ͻ͔ͦ͒ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͋·͙͡ ͨͦͯ͡;͔ͤ· ͔ͫ͒ͯ͡Ό΅͙͔ ͔ͪͯ͘͡Έͭ͊ͭ· ͨͦ ͣ ͔͙͔ͭͦ͒͟ ˤΦ̑Φ ˴ͦͭ͡Ύ͍ͦ͊͟ ͒͡Ύ 

͔͙ͦ͋ͻ ͍ͨͦͦ͡ ό˾͙ͫΦмύΦ 

 
˾͙ͫͯͤͦ͟ м ς ˽͔͍͔͙͔ͪ͒ͫͭ͊ͤ͡ ͔ͪͯ͘͡Έ͍ͭ͊ͭͦ ͨͦ ͔͙͔ͣͭͦ͒͟ ˿ˬ˿Σ ͨͦͯ͡;͔ͤͤ·ͻ ͯ ͔͔͍ͪͫͨͦͤ͒ͤͭͦΣ ҈ 

 

ˮͫͻͦ͒Ύ ͙͘ ͨͦͯ͡;͔͚ͤͤͦ ͙͎͒͊ͪ͊ͣͣ·Σ ͍͔͒ͯ΅͙͙ͣ ͙͔͗ͤͤͤ͘·͙ͣ ͫͣ·͙ͫ͊ͣ͡ ͯ Όͤͦ΄͔͚ ͙ ͔͍͒ͯ΄͔͟ 

Ύ͍͡ΎΌͭͫΎ Ή͙͔ͫͭͤ͘͟ͼ͙͊͡Έͤ·͔Σ ͎͔͙͙͒ͦͤͫͭ;͔͙͔ͫ͟ ͙ ͔͔͚ͫͣͤ·͔Φ ͙́͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ ͍͔͔ͫͦͪͣͤͤ͊Ύ ͔ͣͦͦ͒͗͡Έ 

ͻͦ;͔ͭ ͙͔ͣͭΈ ͍ͫͦ͋ͦ͒ͯ ͍·͋ͦͪ͊ ͍ ͍͔͚ͫͦ ͙͙͗ͤ͘Σ ͡Ό͙͋ͭΈΣ ͋·ͭΈ ͫ;͙͍͊ͫͭ͡·ͣΣ ͊ ͔ͭ͊͗͟ ͙͊͋ͦͭͭ͘ΈͫΎ ͦ ͍͙ͫͦͻ 

;͔ͤ͊͡ͻ ͔ͫͣΈ͙Φ ˨͊ͤͤ·͔ ͫͣ·ͫ͡· ͍͔͍ͫͦͦͭͭͫͭͯΌͭ ͊͒͊͘;͊ͣ ͍͎ͦͪ͊ͫͭͤͦͦ͘ ͔͙ͨͪͦ͒͊Υ ͙ͨͦͫ͟ ͙ ͍·͋ͦͪ ͋ͪ͊;͎ͤͦͦ 
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͔ͨ͊ͪͭͤͪ͊Σ ͔͙͔ͨͦͫͭͪͦͤ ͍͔͎ͫͦ͋ͫͭͤͤͦͦ ͦ͋ͪ͊͊͘ ͙͙͗ͤ͘Σ ͎͔͒ ;͔͍͔ͦͯ͟͡ ͔͋ͯ͒ͭ ͍ͫͦ͋ͦ͒ͤͦ ͙ ͦͣ͟ͺͦͪͭͤͦΦ 

ˤ ͻ͔ͦ͒ ͍͙͔ͫͪ͊ͤͭ͡Έ͎ͤͦͦ ͙͊ͤ͊͊͘͡ ͨͦ ¦π͟ ͙͔͙ͪͭͪΌ ˸͊ͤͤ͊π̂ ͙͙ͭͤ ͋·͙͡ ͔ͦ͋ͤ͊ͪͯ͗ͤ· ͔ͫ͒ͯ͡Ό΅͙͔ 

ͤ͊͘;͙ͣ·͔ ͙ͪ͊͘͡;͙Ύ ͔ͣ͗͒ͯ ͙͔͗ͤͤͤ͘·͙ͣ ͫͣ·͙ͫ͊ͣ͡ Όͤͦ΄͔͚ ͙ ͔͍͒ͯ΄͔͟ ό͙́͊͋͡ͼ͊ мύΦ 

˭ͤ͊;͙ͣ·͔ ͙ͪ͊͘͡;͙Ύ ͔ͦ͋ͤ͊ͪͯ͗ͤ· ͍ ͔ͭͪͻ ͔͎͙͊ͭͦͪ͟Ύͻ ͙͔͗ͤͤͤ͘·ͻ ͫͣ·͍ͫͦ͡Υ ͊͡Έ͙͙ͭͪͯͫͭ;͔͙ͫ͟ͻΣ 

͙͙͍ͦͣͣͯͤ͊ͭͤ͟͟·ͻ ͙ ͎͙͙͍ͦͤͭͤ͟·ͻΦ ˿͔͍͔͒ͦ͊ͭ͡͡ΈͤͦΣ ͒͡Ύ Όͤͦ΄͔͚ ͔͔͋ͦ͡ ͍͊͗ͤ·͙ͣ Ύ͍͡ΎΌͭͫΎ 

͊͡Έ͙͙ͭͪͯͫͭ;͔͙͔ͫ͟ ͙ ͎͙͙͍ͦͤͭͤ͟·͔ ͙͔͗ͤͤͤ͘·͔ ͫͣ·ͫ͊͡Σ ͍ ͍ͫͦΌ ͦ;͔͔ͪ͒Έ ͔͍͒ͯ΄͙͟ ͋ͦ͡Έ΄ͯΌ ͤ͊͘;͙ͣͦͫͭΈ 

ͦͭ͒͊Όͭ ͙͙͍ͦͣͣͯͤ͊ͭͤ͟͟·ͣ ͫͣ·ͫ͊ͣ͡Φ ˽ͦ ͎͙͒ͪͯͣ ͔͎͙͊ͭͦͪ͟Ύͣ ͙͔͗ͤͤͤ͘·ͻ ͫͣ·͍ͫͦ͡ ͤ͊͘;͙ͣ·ͻ ͙ͪ͊͘͡;͙͚ 

͔ͤ ͔ͦ͋ͤ͊ͪͯ͗ͤͦΣ ͙ͦͤ ͙͔ͣΌͭ ͙͍͔ͦ͒ͤ͊ͦͦ͟ ͤ͊͘;͔͙͔ͤΣ ͊͟͟ ͒͡Ύ ͣͯ͗;͙ͤΣ ͭ͊͟ ͙ ͒͡Ύ ͔͗ͤ΅͙ͤΦ 

͙́͊͋͡ͼ͊ м 

˾͔ͯ͘͡Έͭ͊ͭ· ͍͙͔ͫͪ͊ͤͭ͡Έ͎ͤͦͦ ͙͊ͤ͊͊͘͡ ͨͦ ¦π͟ ͙͔͙ͪͭͪΌ ˸͊ͤͤ͊π̂ ͙͙ͭͤ 

 ˿͙͙ͭ͊ͭͫͭ͊͟ ¦ ˸͊ͤͤ͊π̂ ͙͙ͭͤ ́ͦ;ͤ͊Ύ ͤ͘;Φ ώнϝόмπͫ ͭͦͪͦͤͤΎΎ ˭ͤ͊;Φύϐ 

ˢ͡Έ͙͙ͭͪͯͫͭ;͔͙͔ͫ͟ пуΣрлл Σллтŀ 

˴͙͙͍ͦͣͣͯͤ͊ͭͤ͟·͔ прΣрлл Σллпŀ 

˴͎͙͙͍ͦͤͭͤ·͔ роΣрлл Σлмоŀ 

 

˸ͦ͗ͤͦ ͔͙ͨͪ͒ͨͦͦ͗ͭ͡ΈΣ ;ͭͦ ͊͡Έ͙͙ͭͪͯͫͭ;͔͙͔ͫ͟ ͫͣ·ͫ͡· ͔͔͋ͦ͡ ͤ͊͘;͙ͣ· ͒͡Ύ ͣͯ͗;͙ͤ ͎͋͊ͦ͒͊ͪ͡Ύ 

͎͔͔ͤ͒ͪͤ·ͣ ͍ͯͫͭ͊ͤͦ͊ͣ͟Σ ͎ͦ͒͊͟ ͣ͊͡Έ;͙͟ ͍͙ͦͫͨͭ·͍͔͊ͭͫΎ ͊͟͟ ͋ͯ͒ͯ΅͙͚ ͊͘΅͙͙ͭͤ͟Σ ͎͔͚ͪͦΣ ͦͭͦͪ͟·͚ ͔͒ͦ͗ͤ͡ 

͙ͫͯ͗ͭ͡Έ ͦ͋΅͔ͣͯ ͎͋͊ͯ͡Φ ˥͍ͦͦͪΎ ͦ ͎͙͙͍ͦͤͭͤ͟·ͻ ͫͣ·ͫ͊͡ͻΣ ͣ· ͔͎͔ͨͪ͒ͨͦ͊͊ͣ͡Σ ;ͭͦ ͒͡Ύ ͣͯ͗;͙ͤ ͙ͦͤ ͔͔͋ͦ͡ 

ͤ͊͘;͙ͣ·Σ ͨͦͭͦͣͯ ;ͭͦ Ήͭͦ ͔ͭ͊͗͟ ͍ͫΎ͊ͤͦ͘ ͫ ͫͦͼ͙͊͡Έ͚ͤͦ ͪͦ͡ΈΌ ͣͯ͗;͙ͤ· ͍ ͦ͋΅͔͍͔ͫͭΦ ˴͎ͦ͒͊ 

͔͎͔ͨͪ͒ͨͦ͊͊ͭͫ͡ΎΣ ;ͭͦ ͦͤ ͔͒ͦ͗ͤ͡ ͍͔ͦ͊͒ͭ͡Έ ͔͔͔͚ͦͨͪ͒ͤͤͦ͡ ͨͪͦͺ͔͙͔͚ͫͫΣ ͋·ͭΈ ͎͍͚͊ͦ͡ ͔ͫͣΈ͙Σ ͍͔ͫ Ήͭͦ 

͙͍͔ͨͦ͒ͭ͊͊ͭ͟͡ Όͤͦ΄͔͚ ͟ ͙ͨͦͤ͊ͤ͘Ό ͙͙͗ͤ͘ ͙ ͪ͊ͤ͘·ͻ ͔͔ ͔͚ͦ͋͊ͫͭ͡Σ ͎͔ͨͦͣͦ͊ͭ ͍͙͍ͪ͊͊ͭ͘ΈͫΎ ͊͟͟ ͙͡;͙ͤͦͫͭ ͙ 

͙͎͒ͦͫͭ͊ͭΈ ͔͔͔ͦͨͪ͒ͤͤ͡·ͻ ͔ͯͫͨͻ͍ͦ ͍ ͊ͪ͟Έ͔͔ͪΦ 

˨͡Ύ ͔͎͗ͤͫͦͦ͟ ͨͦ͊͡Σ ͍ͦͣͦ͗ͤͦ͘Σ ͋ͦ͡Έ΄ͯΌ ͤ͊͘;͙ͣͦͫͭΈ ͙͔ͣΌͭ ͙͙͍ͦͣͣͯͤ͊ͭͤ͟͟·͔ ͙͔͗ͤͤͤ͘·͔ 

ͫͣ·ͫ͡·Σ ͨͦͭͦͣͯ ;ͭͦ Ήͭͦ ͋ͦ͡Έ΄͔ ͫͦͨͪΎ͔͗ͤͦ ͫ Ήͣͦͼ͙ͦͤ͊͡Έͤ·͙ͣ ͨͪͦΎ͍͔͙ͤ͡Ύ͙ͣΣ Ήͣͦͼ͙ͦͤ͊͡Έ͚ͤͦ 

͙͋ͦͫͭ͘͡ΈΌΦ ˨͔͍ͯ΄͙͟ ͍ͤ͊ͨͪ͊͡ΎΌͭ Ήͣͦͼ͙͙ ͍ͦ ͍͔ͤ΄ͤΌΌ ͔ͫͪ͒ͯ ͫ ͍͟͡Ό;͔͙͔ͤͣ ͙͙͋͘͟͡ͻ ͡Ό͔͚͒Φ ˨͡Ύ 

͔͍͒ͯ΄͔͟ ͍͊͗ͤͦ ;͍͍͍ͯͫͭͦ͊ͭΈ ͍ͫͦΌ ͤͯ͗ͤͦͫͭΈ ͙ ͙ͨͪ;͊ͫͭͤͦͫͭΈ ͟ ͙͙͗ͤ͘ ͎͙͒ͪͯͻ ͡Ό͔͚͒Φ 

˻͋ ͔͙͔ͫͯ͗͒ͤ ͔ͪͯ͘͡Έ͍ͭ͊ͭͦ ͙ ͍·͍ͦ͒· 

˽ͦͯ͡;͔ͤͤ·͔ ͔ͪͯ͘͡Έͭ͊ͭ· ͍͙͙ͨͦͦ͘͡͡ ͍·Ύ͍͙ͭΈ ͤ͊͘;͙ͣ·͔ ͙ͪ͊͘͡;͙Ύ ͍ ͙͔͔ͫͫͭͣ ͙͔͗ͤͤͤ͘·ͻ ͫͣ·͍ͫͦ͡ 

͔͙ͫͪ͒ ͔͙ͣͦͦ͒͗͡ ͎ͣͯ͗ͫͦͦ͟ ͙ ͔͎͗ͤͫͦͦ͟ ͨͦ͊͡Φ 

˾͔ͯ͘͡Έͭ͊ͭ· ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͣͦ͗ͤͦ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͍ ͒͊͡Έ͔͚ͤ΄͔ͣ ͙ͯ͘;͔͙͙ͤ ͔͔͚ͦͫͦ͋ͤͤͦͫͭ ͙͔ͫͫͭͣ· 

͙͔͗ͤͤͤ͘·ͻ ͫͣ·͍ͫͦ͡ ͔͙ͣͦͦ͒͗͡Φ ˨͔͊ͤͤͦ ͙͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͔ͣͦ͗ͭ ͙ͫͯ͗ͭ͡Έ ͒͡Ύ ͍ͦͫͤͦ· ͙ ͙ͪ͊ͪ͊͋ͦͭ͘͟ 

͙ͯ͘;͔͙ͤΎ ͙ͪ͊͘͡;͙͚ ͼ͔ͤͤͦͫͭͤͦπͫ ͣ·͍͚ͫͦͦ͡ ͫͺ͔ͪ· ͙͡;͙ͤͦͫͭ ͯ ͔͙ͣͦͦ͒͗͡ ͎ͣͯ͗ͫͦͦ͟ ͙ ͔͎͗ͤͫͦͦ͟ ͨͦ͊͡Φ 

ˤ·Ύ͍͔ͤͤ͡·͔ ͤ͊͘;͙ͣ·͔ ͙ͪ͊͘͡;͙Ύ ͍ͨͦͦ͘͡ΎΌͭ ͔ͫ͒͊ͭ͡Έ ͔ͫ͒ͯ͡Ό΅͙͔ ͍·͍ͦ͒·Υ 

1. ˴ ͍͔͒ͯ΅͙ͣ ͙͔͗ͤͤͤ͘·ͣ ͫͣ·ͫ͊ͣ͡ ͔͙ͣͦͦ͒͗͡ ͦͭͤͦͫΎͭͫΎΥ Ή͙͔ͫͭͤ͘͟ͼ͙͊͡Έͤ·͔Σ ͎͔͙͙͒ͦͤͫͭ;͔͙͔ͫ͟ 

͙ ͔͔͚ͫͣͤ·͔Σ ͊ ͟ ͙͎͙͔ͤͦͪͪͯͣ·ͣ ͊͡Έ͙͙ͭͪͯͫͭ;͔͙͔ͫ͟ ͙ ͎͙͙͍ͦͤͭͤ͟·͔Φ 

2. ˭ͤ͊;͙ͣ·͔ ͙ͪ͊͘͡;͙Ύ ͯ ͎ͣͯ͗ͫͦͦ͟ ͙ ͔͎͗ͤͫͦͦ͟ ͨͦ͊͡ ͍ ͊͡Έ͙͙ͭͪͯͫͭ;͔͙ͫ͟ͻΣ ͙͙͍ͦͣͣͯͤ͊ͭͤ͟͟·ͻ ͙ 

͎͙͙͍ͦͤͭͤ͟·ͻ ͙͔͗ͤͤͤ͘·ͻ ͫͣ·ͫ͊͡ͻΦ ͙̏ͭ ͙ͪ͊͘͡;͙ΎΣ ͔͔ͫͦͪ͟ ͍͔͎ͫͦΣ ͍ͫΎ͊ͤ͘· ͫ ͎͔͔ͤ͒ͪͤ·͙ͣ ͍͙ͯͫͭ͊ͤͦ͊ͣ͟ 

ͦ͋΅͔͍ͫͭ͊Σ ͊ ͔ͭ͊͗͟ ͙ͨͫͻ͙;͔͙͙ͫͣ͟ ͺͯͤ͟ͼ͙Ύ͙ͣΦ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·Υ 

1. ˢ͍ͫͣͦͦ͡ ˢΦ ˥Φ ˽͙ͫͻ͎͙ͦͦ͡Ύ ͙͡;͙ͤͦͫͭΥ ˽͙ͪͤͼ͙ͨ· ͦ͋΅͔͙ͨͫͻ͎͙ͦͦ͡;͔͎ͫͦͦ͟ ͙͊ͤ͊͊͘͡Φ ˸ΦΣ нллмΦ 

2. ˣͪ͊ͭͯͫΈ ˣΦ˿Φ ˶͙;ͤͦͫͭͤ·͔ ͫͣ·ͫ͡· ͨͦ ˢΦ˹Φ ˶͔ͦͤͭΈ͔͍ͯ ͙ ͔ͨͪͦ͋ͣ͊͡ ͍͔͙͙ͪͭ͊͟͡ ͙ͫͦͤ͊ͤ͘Ύ κ ˣΦ˿Φ ˣͪ͊ͭͯͫΈ 

κ́ ͙ͪ͊͒ͼ͙͙ ͙ ͔͔͙͍ͨͪͫͨͭ͟· ͔͒Ύ͔ͭ͡Έ͎ͤͦͫͭͤͦͦ ͨͦ͒ͻͦ͒͊ ͍ ͙ͨͫͻ͎͙͙ͦͦ͡Υ ΄ͦ͊͟͡ ˢΦ˹Φ ˶͔ͦͤͭΈ͔͍͊Τ ͨͦ͒ ͔ͪ͒Φ ˢΦ˩Φ 

ˤ͚͎ͦͫͯͤͫͦͦ͟͟Σ ˢΦ˹Φ ˬ͒͊ͤΣ ˻Φ˴Φ ͙́ͻ͙͍ͦͣͪͦ͊Φ ς ˸ΦΥ ˿ͣ·ͫ͡Σ мфффΦ ς ͫΦ нупπнфуΦ 

3. ˥ͦͤ;͊ͪ ˿Φ˹Φ ˻͔͙ͫͦ͋ͤͤͦͫͭ ͍͙͙ͪ͊ͭ͘Ύ ͫͣ·͙͔ͫͦ͗ͤͤͤ͘͡·ͻ ͙͔ͦͪͤͭ͊ͼ͙͚ ͍͔͔ͫͦͪͣͤͤ·ͻ ͔͍ͫͭͯ͒ͤͭͦπ

͔͍͙͍ͨͪͦͯͪͫͤͦ͟͟ ώ͔́ͫͭ͟ϐ κκ ˿͍͔͔ͦͪͣͤͤ͊Ύ ͙ͨͫͻ͎͙ͦͦ͡ΎΥ ͔͙ͣ͊ͭͪ͊͡· ˸͔͗͒ͯͤ͊ͪΦ ͤ͊ͯ;Φ ͦͤ͟ͺΦ ό͎Φ ˽͔ͪͣΈΣ ͙ΌͤΈ 

нлмн ͎ΦύΦ ς ˽͔ͪͣΈΥ ˸͔͙͚ͪͯͪ͟Σ нлмнΦ ς ˿Φ мтπмфΦ  
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4. ˴ͦͭ͡Ύ͍ͦ͟ ˤ͙͙͚ͭ͊͡ ̑ͪΈ͔͍͙; ˸͔͙ͭͦ͒͊͟ ζ˿͙͔ͫͭͣ͊ ͙͔͗ͤͤͤ͘·ͻ ͫͣ·͍ͫͦ͡η κκ ˤ͔͙ͫͭͤ͟ ˴͔ͣ˥̂Φ нлмоΦ Ѕн 

όрпύΦ ˿Φ мпуπмроΦ 

5. ˶͔ͦͤͭΈ͔͍ ˨Φ ˢΦ ˽͙ͫͻ͎͙ͦͦ͡Ύ ͫͣ·ͫ͊͡Υ ˽͙ͪͪͦ͒͊Σ ͔͙͔ͫͭͪͦͤ ͙ ͙͙͒ͤ͊ͣ͊͟ ͫͣ·͍͚ͫͦͦ͡ ͔ͪ͊͡Έ͙ͤͦͫͭΣ ˸ΦΣ мфффΦ 

6. ˿͔ͪ·͚ ˢΦ ˤΦΣ ͙̒ͤͼ͙͚͟ ˸Φ ˿Φ ͔̇ͤͤͦͫͭͤͦπͫ ͣ·͍ͫͦ͊͡Ύ ͫͺ͔ͪ͊ ͙͡;͙ͤͦͫͭΦ ˴͔͔͍ͣͪͦͦΣ мфффΦ 

7. ͍͙͚̉ͯ͒ͤͦͫ͟ ˤΦ̏Φ ˽͔ͪͦ͋ͣ͊͡ ͍͔͙ͫͭ͊ͤͦͤ͡Ύ ͫͣ·͙͔ͫͦ͗ͤͤͤ͘͡·ͻ ͙͔ͦͪͤͭ͊ͼ͙͚ ͙͡;͙ͤͦͫͭ κκ 

˽͙ͫͻ͎͙ͦͦ͡;͔͙͚ͫ͟ ͗ͯͪͤ͊͡Σ нллпΦ ς ́ΦнрΣ ЅсΦ ς ˿Φ рπммΦ 

ϭ ˣ͎͊ͤͦ ˴ΦˢΦΣ нлно 
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ˢ͍͊ͤ͊͊ͪͦ͘͡͡ ͔́ͦͪΣ  

ͫͭ͊ͪ΄͙͚ ͔͍͔ͨͪͨͦ͒͊͊ͭ͡ΈΤ 

ˢͻ͔͍ͣ͒ͦ ˿͔͚͙ͭΣ  

͎͙ͣ͊ͫͭͪ͊ͤͭΦ 

͔͙͚́ͯͪͣͤͫ͟͟ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͙͙ͤͫͭͭͯͭ Ή͙͙ͦͤͦͣ͟͟ ͙ ͍͔͙ͯͨͪ͊ͤ͡ΎΦ 

ˢ΄ͻ͊͋͊͒Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟Φ 

 

̆ˢ˾ˢ˴́˩˾ˮ˿́ˮ˴ˢ ˤ˭ˢˮ˸˹˻˥˻ ˿˻́˾̂˨˹ˮ̉˩˿́ˤˢ ́̂˾˴˸˩˹ˮ˿́ˢ˹ˢ 

 ˿  ˸˩ˬ˨̂˹ˢ˾˻˨˹̍˸ˮ ˻˾˥ˢ˹ˮ˭ˢ̇ˮ̒˸ˮ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

͔͔͍͔̇ͤ͊ͨͪ͊ͤͤ͡͡·͚Σ ͔͍͔ͨͦͫ͒ͦ͊ͭ͡͡Έͤ·͚ ͙ ͔ͪͯ͘͡Έ͙͍ͭ͊ͭͤ·͚ ͻ͔͊ͪ͊ͭͪ͟ ͔͙͔͚ͪ͊ͯͣͦ͘͡ ͍͔ͤ΄͔͚ͤ 

͙͙͙ͨͦͭ͟͡ Ύ͍͡Ύ͔ͭͫΎ ͍͊͗ͤ·ͣ ͺ͊ͭͦͪͦͣ͟Σ ͍͙͡ΎΌ΅͙ͣ ͤ͊ ͔͔ͤ͊͒͗ͤͦ ͔͔͙͔ͯͪͨͤ͟͡ ͔͎ͣ͗͒ͯͤ͊ͪͦ͒ͤͦͦ 

͍͙͔͊ͭͦͪͭͭ͊ ͔͎́ͯͪͣͤͫͦͦ͟͟ ͎͍ͦͫͯ͒͊ͪͫͭ͊ ͙ ͍͙͙͔ͪ͊ͭ͘ ͔͎ͦ ͙ͨͦ͘ͼ͙͚ ͍ ͔͎͙ͪͦͤ͊͡Έ͚ͤͦ ͙ ͎ͦ͋͊͡͡Έ͚ͤͦ 

͎͔͙͙͔ͦͨͦͭ͟͡Φ ˢ͙ͤ͊͘͡ ͍͔ͤ΄͔͙͙ͤͨͦͭ͡;͔͎ͫͦͦ͟ ͯͪͫ͊͟ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ ͊͘ ͔͙͔ͨͦͫ͒ͤ͡ ͎ͦ͒· ͍͙͔͔ͫ͒ͭ͡Έ͍͔ͫͭͯͭ 

ͦ ͭͦͣΣ ;ͭͦ ͔ͦͫͦ͋ͦ ͤ͊͘;͔͙͔ͤ ͙͔ͨͪ͒͊ͭͫΎ ͔ͪ΄͔͙ͤΌ ͊͒͊͘; ͔͔͙ͯͪͨͤ͟͡Ύ ͙ͣͪ͊Σ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ͙ ͙ͫͭ͊͋͡Έ͙ͤͦͫͭ 

͔͍ͨͦͫͪ͒ͫͭͦͣ ͙͍͎͊ͭͤͦͦ͟ ͙ ͙͙͍͎ͨͦͭͤͦͦ͘ ͯ;͙͊ͫͭΎ ͍ ͦ͋Ά͔͙͔͙͙͒ͤͤ ͙͙͚ͯͫ͡ ˤ͔͙͎ͫͣͪͤͦͦ ˿ͦΌ͊͘Σ ͪ͊ͫ΄͙͔͙ͪͤΎ 

͙ ͎͔͙ͯͯ͋ͤ͡͡Ύ ͔͎͍͔ͣ͗ͦͫͯ͒͊ͪͫͭͤͤ·ͻ ͍ͫΎ͙͘Φ  

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡Υ  

˸͔͔͗͒ͯͤ͊ͪͦ͒ͤͦ ͍ͨͪ͊ͦΣ ͙ͫͦͭͪͯ͒ͤ;͔͍ͫͭͦΣ ͔͍͒ͦ͋ͪͦͫͦͫ͒ͫͭͦΣ ͍͔ͤ΄ͤΎΎ ͙͙ͨͦͭ͊͟͡Φ 

 

Resume 

The purposeful, consistent and effective nature of the foreign policy being implemented is an 

important factor influencing the reliable strengthening of the international authority of the Turkmen state 

and the development of its positions in regional and global geopolitics. An analysis of the foreign policy 

course of Turkmenistan in recent years indicates that special importance is attached to solving the problems 

of strengthening peace, security and stability through active and positive participation in the unification of 

the efforts of the World Union, expanding and deepening interstate ties. 

Key words:  

International law, cooperation, good neighborliness, foreign policy. 

 

͔͔͍͔̇ͤ͊ͨͪ͊ͤͤ͡͡·͚Σ ͔͍͔ͨͦͫ͒ͦ͊ͭ͡͡Έͤ·͚ ͙ ͔ͪͯ͘͡Έ͙͍ͭ͊ͭͤ·͚ ͻ͔͊ͪ͊ͭͪ͟ ͔͙͔͚ͪ͊ͯͣͦ͘͡ ͍͔ͤ΄͔͚ͤ 

͙͙͙ͨͦͭ͟͡ Ύ͍͡Ύ͔ͭͫΎ ͍͊͗ͤ·ͣ ͺ͊ͭͦͪͦͣ͟Σ ͍͙͡ΎΌ΅͙ͣ ͤ͊ ͔͔ͤ͊͒͗ͤͦ ͔͔͙͔ͯͪͨͤ͟͡ ͔͎ͣ͗͒ͯͤ͊ͪͦ͒ͤͦͦ 

͍͙͔͊ͭͦͪͭͭ͊ ͔͎́ͯͪͣͤͫͦͦ͟͟ ͎͍ͦͫͯ͒͊ͪͫͭ͊ ͙ ͍͙͙͔ͪ͊ͭ͘ ͔͎ͦ ͙ͨͦ͘ͼ͙͚ ͍ ͔͎͙ͪͦͤ͊͡Έ͚ͤͦ ͙ ͎ͦ͋͊͡͡Έ͚ͤͦ 

͎͔͙͙͔ͦͨͦͭ͟͡Φ ˢ͙ͤ͊͘͡ ͍͔ͤ΄͔͙͙ͤͨͦͭ͡;͔͎ͫͦͦ͟ ͯͪͫ͊͟ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ ͊͘ ͔͙͔ͨͦͫ͒ͤ͡ ͎ͦ͒· ͍͙͔͔ͫ͒ͭ͡Έ͍͔ͫͭͯͭ 

ͦ ͭͦͣΣ ;ͭͦ ͔ͦͫͦ͋ͦ ͤ͊͘;͔͙͔ͤ ͙͔ͨͪ͒͊ͭͫΎ ͔ͪ΄͔͙ͤΌ ͊͒͊͘; ͔͔͙ͯͪͨͤ͟͡Ύ ͙ͣͪ͊Σ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ͙ ͙ͫͭ͊͋͡Έ͙ͤͦͫͭ 

͔͍ͨͦͫͪ͒ͫͭͦͣ ͙͍͎͊ͭͤͦͦ͟ ͙ ͙͙͍͎ͨͦͭͤͦͦ͘ ͯ;͙͊ͫͭΎ ͍ ͦ͋Ά͔͙͔͙͙͒ͤͤ ͙͙͚ͯͫ͡ ˤ͔͙͎ͫͣͪͤͦͦ ˿ͦΌ͊͘Σ ͪ͊ͫ΄͙͔͙ͪͤΎ 

͙ ͎͔͙ͯͯ͋ͤ͡͡Ύ ͔͎͍͔ͣ͗ͦͫͯ͒͊ͪͫͭͤͤ·ͻ ͍ͫΎ͙͘Φ ˹͍͔͊ͨͪ͊ͤͤͦͫͭ͡Έ ͙ͣͪͦ͡Ό͙͍͚͋ͦ ͍͔ͤ΄͔͚ͤ ͙͙͙ͨͦͭ͟͡ ͍ 

͍͔͍͙͙ͫͦͦͭͭͫͭ ͫ ͍·͙͙ͫͦͣ͟ ͤ͊ͼ͙ͦͤ͊͡Έͤ·͙ͣ ͙͔͔͙ͤͭͪͫ͊ͣ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟ ͙ ͦ͋΅͔͙ͨͪͤ͊ͤͤ͘·͙ͣ 

͙ͨͪͤͼ͙͙ͨ͊ͣ ˤ͔͙͎ͫͣͪͤͦͦ ˿ͦΌ͊͘ Ύ͍͡Ύ͔ͭͫΎ Ύ͙ͪͣ͟ ͍·͔͙͔ͪ͊͗ͤͣ ͼ͔͙ͦͫͭͤͦͫͭ͡ ͍͔͔͚ͤͯͭͪͤͤ ͙ ͍͔ͤ΄͔͚ͤ 

͙͙͙ͨͦͭ͟͡ ͎͍ͦͫͯ͒͊ͪͫͭ͊Φ ˤ͔ͤ΄ͤΎΎ ͙͙ͨͦͭ͊͟͡ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟Σ ͍ͦͫͤͦ͊ͤͤ͊Ύ ͤ͊ ͙ͨͪͤͼ͙ͨ͊ͻ ͔͚͙͔ͤͭͪ͊ͭͭ͊͡Σ 

͍͔ͫͨͦͫͦ͋ͫͭͯͭ ͔͔͙ͯͪͨͤ͟͡Ό ͔͍͙͙͙ͤ͊ͫͣͦͫͭ͘ ͫͭͪ͊ͤ·Σ ͔͙ͨͦ͒͒ͪ͗͊ͤΌ ͙ͣͪ͊Σ ͔͚͍͔ͫͦ͒ͫͭͯͭ ͙͙͒ͤ͊ͣ;ͤͦͣͯ 

͍͙͙ͪ͊ͭ͘Ό ͔͔ Ή͙͙ͦͤͦͣ͟͟Σ ͍͔͔͙ͨͪͦ͒ͤΌ ͪ·ͤͦ;ͤ·ͻ ͔ͪͺͦͪͣΦ ˮ͔ͣͤͤͦ ͤ͊ Ή͚ͭͦ ͍͔ͦͫͤͦ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ 

͙͍͊ͭͤͦ͟ ͯ;͍͔͊ͫͭͯͭ ͍ ͙͔͔ͫͫͭͣ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·ͻ ͦͭͤͦ΄͔͙͚ͤ ͙ ͙ͣͪͦͻͦ͘Ύ͚͍͔ͫͭͤͤ·ͻ ͍ͫΎ͔͚͘Φ ˤ͔ͤ΄ͤΎΎ 

͙͙ͨͦͭ͊͟͡ ͔͙́ͯͪͣͤͫͭ͊ͤ͊͟Σ ͙͍͊ͭͤͦ͟ ͍͙ͨͪͦͦ͒ͣ͊Ύ ͤ͊ ͔͚ͣ͗͒ͯͤ͊ͪͦ͒ͤͦ ͔͔͊ͪͤ ͙ ͨͦ͡Έͯ͘Ό΅͊ΎͫΎ ΄͙͚ͪͦͦ͟ 
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͔͚ͨͦ͒͒ͪ͗ͦ͟Σ Ύ͍͡Ύ͔ͭͫΎ ͙͔ͨͪͣͪͦͣ ͨͪͦ͒ͯͣ͊ͤͤ·ͻ ͙ ͙͙͍ͨͦͭͤ͘·ͻ ͔͚͍͙͚͒ͫͭ ͤ͊ ͙͙͔ͨͪͦͪͭͭͤ·ͻ 

͍͔͙ͤ͊ͨͪ͊ͤ͡Ύͻ ͍͔͔͙ͫͦͪͣͤͤͦͫͭΦ ̏ͭͦ ͨͪͦΎ͍͡Ύ͔ͭͫΎΣ ͔͔ͨͪ͗͒ ͍͔͎ͫͦΣ ͍ ͔ͨ͊ͤ͡ ͔͙ͨͦ͒͒ͪ͗͊ͤΎ ͙ͣͪ͊ ͙ 

͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ͍ ͔͎͙͔ͪͦͤ ͙ ͙͔ͣͪΦ ˻͍ͫͤͦͤ·͔ ͙ͨͪͤͼ͙ͨ· ͙ ͼ͔͙͡ ˴ͦͤͼ͔ͨͼ͙͙ ͼ͔͙ͦͫͭͤͦͫͭ͡ ͙ ͔͔͙͙ͤ͒ͣͦͫͭ͡ 

͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ͤ͊΄͙͡ ͍͔ͫͦ ͔͙͔ͦͭͪ͊͗ͤ ͍ ͔͔͙ͨͪ͒ͦ͗ͤ͡Ύͻ ͙ ͙͙ͤͼ͙͙͍͊ͭ͊ͻΣ ͍·͍͙͒ͤͯͭ·ͻ ͔͚ͭͯͪͣͤͫͦ͟͟ 

͚ͫͭͦͪͦͤͦ ͤ͊ ͔͚ͪͯͨͤ͟΄͙ͻ ͺͦͪͯͣ͊ͻ ͔͎ͣ͗͒ͯͤ͊ͪͦ͒ͤͦͦ ͫͦͦ͋΅͔͍ͫͭ͊Σ ͙ ͍ ͔͍ͨͪ·ͻ ͍ͦ͋ͦͫͤͦ͊ͤͤ·ͻ 

͔͔͙ͨͪ͒ͦ͗ͤ͡Ύͻ ͙ ͙͙ͤͼ͙͙͍͊ͭ͊ͻΦ ˮͫͻͦ͒Ύ ͙͘ Ή͎ͭͦͦ ͙͙ͨͦͭ͡;͔͎ͫͦͦ͟ ͙͍͔͙ͣͪͦͦͪͤ͘͘ΎΣ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ ͙ͫͭͪͦͭ 

͍ͫͦΌ ͔͎͙ͫͭͪ͊ͭΌΣ ͍͔ͤ͊ͨͪ͊ͤͤͯ͡Ό ͤ͊ ΄͙͔ͪͦͦ͟ ͙ ͎͍͔ͣͤͦͦͨ͊ͤͦͦ͡ ͙ͫͦͭͪͯ͒ͤ;͔͍ͫͭͦΦ ˤ ͭͦ ͔͗ ͍͔ͪͣΎ ͍ ͨͦͤΎ͙͔ͭ 

͎ͭ͊ͦͦ͟ ͙ͫͦͭͪͯ͒ͤ;͔͍ͫͭ͊ ͔͊ͦ͗ͤͦ͘͡ ͔͔ͦͤͪͭͤͦ͟͟ ͎͔͙͙ͦͨͦͭ͡;͔͔ͫͦ͟ ͙ ͎͔ͦΉ͙ͦͤͦͣ͟;͔͔ͫͦ͟ ͔͙͔ͫͦ͒ͪ͗͊ͤΦ 

ˤ·͍͙͎͒͊Ύ ͙ ͔͙͍ͨͦ͒͒ͪ͗͊Ύ ͪͯͨͤ͟·͔ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·͔ ͙͙ͤͼ͙͙͍͊ͭ·Σ ͔͙́ͯͪͣͤͫͭ͊ͤ͟ ͍·͔ͫͭͯͨ͊ͭ ͊͘ 

͍͔ͫͦͣͫͭͤͯΌ ͍·ͪ͊͋ͦͭͯ͟ ͔͔͚ͣͦ͒͡ ͙ͫͦͭͪͯ͒ͤ;͔͍ͫͭ͊Σ ͍ͦͫͤͦ͊ͤͤ·ͻ ͤ͊ ͍͔͙͙ͫͦͣͫͭͣͦͫͭ ͙ ͍͔͙͙ͫͦͣͫͭͣͦͫͭ 

͙͔͔͍ͤͭͪͫͦ ͪ͊ͤ͘·ͻ ͫͭͪ͊ͤΦ ˹͊ͫͭͦΎ΅͊Ύ ˴ͦͤͼ͔ͨͼ͙Ύ ͙͔͋͊ͪͯͭͫ͘Ύ ͤ͊ ͦ͋΅͔͚ ͍͔ͦͫͤͦ ͙ͻ ͎͔͙͙ͦͨͦͭ͡;͔͎ͫͦͦ͟Σ 

͍͔ͦͤͤͦ-͙͙ͨͦͭ͡;͔͎ͫͦͦ͟Σ Ή͙ͦͤͦͣ͟;͔͎ͫͦͦ͟Σ Ή͔͎͔͙ͤͪͭ;͔͎ͫͦͦ͟Σ ͍ͨͪͦ͒ͦͦ͡Έ͍͔͎ͫͭͤͤͦͦΣ Ή͎͙ͦͦ͟͡;͔͎ͫͦͦ͟Σ 

͔ͭͻ͎͔͎ͤͦͤͤͦͦ ͙ ͎͙͒ͪͯͻ ͍͙͍͊ͣͦͫ͘Ύ͊ͤͤ͘·ͻ ͔͍͊ͫͨͭͦ͟ ͍ ͍͙͙͙ͪ͊ͭ͘ ͔ͨͪͦ͋ͣ͡ ͎ͦ͋͊͡͡Έ͚ͤͦ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘Φ ˤ 

͍ͫΎ͙͘ ͫ Ή͙ͭͣ ͍͙͍͊ͣͦͫ͘Ύ͘Έ ͍͔ͦͤͤͦ-͙͙ͨͦͭ͡;͔͙ͫ͟ͻΣ Ή͙ͦͤͦͣ͟;͔͙ͫ͟ͻΣ Ή͔͎͔͙ͤͪͭ;͔͙ͫ͟ͻΣ Ή͎͙ͦͦ͟͡;͔͙ͫ͟ͻΣ 
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Annotation 

The study of the practical-theoretical foundations of analysis of unstable and fluctuating situations in 

International relations is essential for understanding the dynamics of global politics. It allows us to identify 

the underlying causes of instability, identify potential solutions, and develop strategies for managing 

instability and preventing further destabilization. The study of these foundations also helps us understand 

how different actors interact and how their actions shape the international environment. By understanding 

the underlying dynamics of global politics, we can better anticipate and respond to international challenges, 

ensuring a more stable and secure global environment. 

Keywords 

 Foreign policy, analysis, instability, geopolitics, forecasting. 
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Annotation 

A study on the analysis of grand strategy and planning of geopolitical targets serves several important 

functions. First, it provides a comprehensive understanding of the geopolitical landscape, including the goals, 

interests, and strategies of key actors. This knowledge can inform the development of a country's own grand 

strategy and planning, helping to identify areas of cooperation or potential conflict with other countries 

Key words 

Foreign policy, analysis, strategy, geopolitics, forecasting. 

 

͔͙́ͪͣͤ Ϧ͍͔ͤ΄ͤΎΎ ͙͙ͨͦͭ͊͟͡Ϧ ͯ;͔ͤ·͔ ͔͔ͦͨͪ͒͡ΎΌͭ ͨͦ-ͪ͊ͤͦͣͯ͘Σ ͦ͒ͤ͊ͦ͟ ͙ͦͤ ͫͻͦ͒ΎͭͫΎ ͍ ͭͦͣΣ ;ͭͦ 

͔ͪ;Έ ͙͔͒ͭ ͦ ͍͔͔͙͙ͨͦ͒ͤ ͎͍ͦͫͯ͒͊ͪͫͭ͊ ͨͦ ͦͭͤͦ΄͔͙ͤΌ ͟ ͎͙͒ͪͯͣ ͎͍ͦͫͯ͒͊ͪͫͭ͊ͣΦ ˹ͦͪͣ͊͡ ͙̆͡͡ ͔͔ͦͨͪ͒͡Ύ͔ͭ 

͍͔ͤ΄ͤΌΌ ͙͙ͨͦͭͯ͟͡ ͊͟͟ ͫͯͭΈ ͙͙͚ͯͫ͡ ͎͍ͦͫͯ͒͊ͪͫͭ͊ ͨͦ ͍͙͔͙ͨͪͦ͒͗ͤΌ ͍͙ͫͦͻ ͙͔͔͍ͤͭͪͫͦ ͨͦ ͦͭͤͦ΄͔͙ͤΌ ͟ 

͎͙͒ͪͯͣ ͎͍ͦͫͯ͒͊ͪͫͭ͊ͣΦ ˽ͦ ͔͙ͣͤͤΌ ˽͔͊͒͡ͺͦͪ͒͊ ͙ ˶ͦͤͦ͟͡Έͤ͊Σ ͍͔ͤ΄ͤΎΎ ͙͙ͨͦͭ͊͟͡ τ Ήͭͦ ͟͡Ό;͔͍͚ͦ 

Ή͔͔ͣͤͭ͡ ͍ ͨͪͦͼ͔͔ͫͫΣ ͔͍ͨͦͫͪ͒ͫͭͦͣ ͎ͦͭͦͪͦͦ͟ ͎͍ͦͫͯ͒͊ͪͫͭͦ ͍ͦͨͦ͡΅͔͊ͭ ͍͙ͫͦ ΄͙ͪͦͦ͟ ͊͒ͯͣ͊ͤͤ͘·͔ ͼ͔͙͡ ͙ 

͙͔͔ͤͭͪͫ· ͍ ͔ͦͤͪͭͤ͟͟·͔ ͔͚͍͙͒ͫͭΎ ͒͡Ύ ͙͔͙͒ͦͫͭ͗ͤΎ Ή͙ͭͻ ͼ͔͔͚͡ ͙ ͫͦͻ͔͙ͪ͊ͤͤΎ ͍͙ͫͦͻ ͙͔͔͍ͤͭͪͫͦΦ ˢ͙ͤ͊͘͡ 

͍͔ͤ΄͔͚ͤ ͙͙͙ͨͦͭ͟͡ ͍͔͊͗ͤ ͙͔ͣͤͤͦ ͨͦͭͦͣͯΣ ;ͭͦ ͎͍ͦͫͯ͒͊ͪͫͭ͊ ͔͔͙͍ͨͪ͗͊Όͭ ͍·͍ͦ͘· ͙ ͭͪ͊ͤͫͺͦͪͣ͊ͼ͙͙ ͊͟͟ 

͍͙ͤͯͭͪΣ ͭ͊͟ ͙ ͍͍͔ͦͤΦ 

ˢ͙ͤ͊͘͡ ͋ͦ͡Έ΄͚ͦ ͔͎͙͙ͫͭͪ͊ͭ ͙ ͙͍͙͔ͨ͊ͤͪͦ͊ͤ͡ ͎͔͙͙ͦͨͦͭ͡;͔͙ͫ͟ͻ ͼ͔͔͚͡ ͙͔͔ͣͭ ͎͔ͦͪͦͣͤͦ ͤ͊͘;͔͙͔ͤ ͙ 

͊ͭͯ͊͟͡ΈͤͦͫͭΈ ͍ ͍͔͔ͫͦͪͣͤͤͦͣ ͋·ͫͭͪͦ ͔ͣͤΎΌ΅͔ͣͫΎ ͎͔͙͙ͦͨͦͭ͡;͔ͫͦͣ͟ ͊ͤ͒͡΄͊ͺ͔ͭΦ ˽ͦͫͦ͟͡Έͯ͟ ͙ͣͪ 

͍͙ͫͭ͊ͤͦͭͫΎ ͍͔ͫ ͔͔͋ͦ͡ ͍͙͍͊ͣͦͫ͘Ύ͊ͤͤ͘·ͣ ͙ ͫͦ͗ͤ͡·ͣΣ ͎͍ͦͫͯ͒͊ͪͫͭ͊ ͙ ͎ͦ͋͊͡͡Έͤ·͔ ͔͍͒ͪ͗͊· ͒ͦ͗ͤ͡· ;͔ͭͦ͟ 

͙ͨͦͤͣ͊ͭΈ ͍͙ͫͦ ͎͔͙͙ͦͨͦͭ͡;͔͙͔ͫ͟ ͼ͔͙͡ ͙ ͔͎͙͙ͫͭͪ͊ͭΣ ͔ͤͦ͋ͻ͙ͦ͒ͣ·͔ ͒͡Ύ ͙ͻ ͙͔͙͒ͦͫͭ͗ͤΎΦ ˽͙͙͔ͦͤͣ͊ͤ 

͔͎͙͙ͫͭͪ͊ͭ ͙ ͙͍͙ͨ͊ͤͪͦ͊ͤ͡Ύ ͍͔ͤ΄͔͚ͤ ͙͙͙ͨͦͭ͟͡ ͎͍ͦͫͯ͒͊ͪͫͭ͊ ͔͔ͭͪ͋ͯͭ ͍͔͔͎ͫͫͭͦͪͦͤͤͦ ͙ͯ͘;͔͙ͤΎ ͔͎ͦ 

͙͙ͫͭͦͪ;͔͎ͫͦͦ͟ ͔ͦͤͭͫͭ͊͟͟Σ ͎͔͙͙ͦͨͦͭ͡;͔͎ͫͦͦ͟ ͔͙ͨͦͦ͗ͤ͡ΎΣ ͤ͊ͼ͙ͦͤ͊͡Έͤ·ͻ ͙͔͔͍ͤͭͪͫͦ ͙ ͍͔͔͚ͤͯͭͪͤͤ 

͙͙͙ͨͦͭ͟͡Φ ˻ͤͦ ͍͟͡Ό;͔͊ͭ ͙͊ͤ͊͘͡ ͎ͭͦͦΣ ͊͟͟ ͎͍ͦͫͯ͒͊ͪͫͭͦ ͪ͊ͪ͊͋͊ͭ͘·͍͔͊ͭ ͙ ͔͙͔ͪ͊ͯͭ͘͡ ͍͙ͫͦ 

͍͔ͤ΄͔͙͙ͤͨͦͭ͡;͔͙͔ͫ͟ ͼ͔͙͡ ͙ ͊͟͟ ͦͤͦ ͙ͫͨͦ͡Έ͔ͯͭ͘ ͍͙ͫͦ ͙͙͒ͨͦͣ͊ͭ͡;͔͙͔ͫ͟Σ Ή͙ͦͤͦͣ͟;͔͙͔ͫ͟ ͙ ͍͔ͦͤͤ·͔ 

͔ͪͫͯͪͫ· ͒͡Ύ ͙͔͙͒ͦͫͭ͗ͤΎ Ή͙ͭͻ ͼ͔͔͚͡Φ ˿͔͎͙ͭͪ͊ͭΎ ͙ ͙͍͙͔ͨ͊ͤͪͦ͊ͤ͡ ͍͔ͤ΄͔͚ͤ ͙͙͙ͨͦͭ͟͡ Ύ͍͡ΎΌͭͫΎ 

͍͔͚͊͗ͤ΄͙͙ͣ ͔͙ͦͣͨͦͤͤͭ͊ͣ͟ ͦ͋΅͔͎ͦ ͨͦ͒ͻͦ͒͊ ͎͍ͦͫͯ͒͊ͪͫͭ͊ ͟ ͙͔͙͒ͦͫͭ͗ͤΌ ͍͙ͫͦͻ ͎͔͙͙ͦͨͦͭ͡;͔͙ͫ͟ͻ ͼ͔͔͚͡Φ 

˥͔͙͙ͦͨͦͭ͡;͔͙͔ͫ͟ ͼ͔͙͡ ͦͤ͊͘;͊Όͭ ͔͎͙ͫͭͪ͊ͭ;͔͙͔ͫ͟ ͊͒͊͘;͙ ͎͍ͦͫͯ͒͊ͪͫͭ͊ ͤ͊ ͔͚ͣ͗͒ͯͤ͊ͪͦ͒ͤͦ ͔͔͊ͪͤΣ 

ͦͭͦͪ͟·͔ ͎ͣͦͯͭ ͍͟͡Ό;͊ͭΈ ͤ͊ͼ͙ͦͤ͊͡ΈͤͯΌ ͔͋ͦͨ͊ͫͤͦͫͭ͘ΈΣ Ή͙ͦͤͦͣ͟;͔͙͚ͫ͟ ͪͦͫͭΣ ͔͎͙ͪͦͤ͊͡Έ͔ͤͦ ͍͙͡Ύ͙͔ͤ ͙͙͡ 

͎ͦ͋͊͡͡Έ͔ͤͦ ͙͔͍͒ͪͫͭͦ͡Φ ˻͙͒ͤͣ ͍ͫͦͦͣ͡Σ ͙͊ͤ͊͘͡ ͋ͦ͡Έ΄͚ͦ ͔͎͙͙ͫͭͪ͊ͭ ͙ ͙͍͙͔ͨ͊ͤͪͦ͊ͤ͡ ͎͔͙͙ͦͨͦͭ͡;͔͙ͫ͟ͻ 

ͼ͔͔͚͡ ͔ͤͦ͋ͻ͙ͦ͒ͣ· ͒͡Ύ ͔͔ͦ͋ͫͨ;͔͙ͤΎ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘Σ ͨͪͦͼ͍͔͙ͭ͊ͤΎ ͙ ͎͋͊ͦͨͦͯ͡͡;͙Ύ ͎͍ͦͫͯ͒͊ͪͫͭ ͍ 

͍͔͔ͫͦͪͣͤͤͦͣ ͎ͦ͋͊͡͡Έͤͦͣ ͊ͤ͒͡΄͊ͺ͔ͭΦ  

ˣͦ͡Έ΄͊Ύ ͔͎͙ͫͭͪ͊ͭΎ τ Ήͭͦ ͦ ͒ͤ͊ ͙͘ ͎͙ͣͤͦͻ ͔͚ͦ͋͊ͫͭ͡ ͙͔ͭͪ͊ͭͯͪ͡· ͨͦ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ͙ ͔͎͙ͫͭͪ͊ͭ;͔͙ͫͣ͟ 

͙͔͍͙ͫͫ͒ͦ͊ͤ͡ΎͣΣ ͦͭͦͪ͊͟Ύ ͙͍͔͔ͨͪ͊ͭ͟͡ ͋ͦ͡Έ΄͔ͦ ͍͙͙͔ͤͣ͊ͤ ͙ ͙͍͊ͭͤͦ͟ ͙͔͔ͫͫ͒ͯͭͫ͡ΎΦ ˴͊͟ ͍͚ͭ͊ͦͦ͟Σ ͍ Ή͚ͭͦ 

͙ͦ͋͊ͫͭ͡ ͫͯ΅͔͍͔ͫͭͯͭ ͪΎ͒ ͍͔ͫͦ͋Ά͔ͣ͡Ό΅͙ͻ ͍͍ͦͨͪͦͫͦΦ ˽͔͔ͪ͗͒ ͍͔͎ͫͦΣ ͻͦͭΎ ͙͙͙͒ͫͯͫͫ͟ ͦ ͋ͦ͡Έ΄͚ͦ ͔͎͙͙ͫͭͪ͊ͭ 

͔ͤ Ύ͍͡ΎΌͭͫΎ ;͔ͣ-ͭͦ ͍ͤͦ·ͣΣ ͫͯ΅͔͍͔ͫͭͯͭ ͔͔͊ͣͭͤͦ͘ ͍͙͔ͦͭͫͯͭͫͭ ͔ͦͤͫͤͫͯͫ͊͟ ͙͔ͦͭͤͦͫͭ͡Έͤͦ ͎ͭͦͦΣ ;ͭͦ 

͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ ͋ͦ͡Έ΄͊Ύ ͔͎͙ͫͭͪ͊ͭΎΦ ˤͦ-͍ͭͦͪ·ͻΣ ͔ͤͦͭͦͪ͟·͔ ͯ;͔ͤ·͔ ͍ͫͭ͊Ύͭ ͍ͦͨͪͦͫ ͦ ͭͦͣΣ ͫͯ΅͔͍ͫͭͯΌͭ 

͙͡ ͎͙ͪ͊ͤ͒ͦͤ͘·͔ ͔͎͙͙ͫͭͪ͊ͭ ͤ͊ ͙͔ͨͪ͊ͭ͟͟Φ ˤ ͍ͫΎ͙͘ ͫ Ή͙ͭͣ ͍͙͔ͦͤ͊ͭ͘͟ ͍ͦͨͪͦͫ ͦ ͭͦͣΣ ͎ͣͦͯͭ ͙͡ ͯ;͔ͤ·͔ ͙ 

͙͙͙ͨͦͭ͟͡ ͤ͊͋͡Ό͒͊ͭΈ ͎ͪ͊ͤ͒-͔͎͙ͫͭͪ͊ͭΌ ͍ ͨͪͦͼ͔͔ͫͫ ͔͔ ͔͙ͪ͊͊͘͡ͼ͙͙Σ ͨͦͫͦ͟͡Έͯ͟ ͎͙͔ͣͤͦ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͍ 

Ή͚ͭͦ ͙ͦ͋͊ͫͭ͡Σ ͨͦͻ͔ͦ͗Σ ͍͒ͦͦ͡Έ͍ͫͭͯΌͭͫΎ ͙͡΄Έ ͙͙͔ͦͨͫ͊ͤͣ ͙͙ͫͭͦͪ;͔͙ͫ͟ͻ ͎ͪ͊ͤ͒-͔͎͙͚ͫͭͪ͊ͭΣ ;ͭͦ ͦͭͪ͟·͍͔͊ͭ 

͍ͦͣͦ͗ͤͦͫͭ͘Έ ͒͡Ύ ͍͙͔͙͚ͦ͋ͤͤ ͍ ͭͦͣΣ ;ͭͦ ͙ͨͪ ͍ͦͨͦ͡΅͔͙͙ͤ ͦͤ͟ͼ͔ͨͼ͙͙ ͍ ͙͗ͤ͘Έ ͙ͦͤ ͎ͨͦ͊͊͡ΌͭͫΎ 

͙ͫ͟͡Ό;͙͔ͭ͡Έͤͦ ͤ͊ ͔͔͙͍ͪͭͪͦͫͨͭͤ͟·͚ ͍͎͘͡Ύ͒Φ ͔́͊͗͟ ͔ͦͫͭ͊ͭͫΎ ͦͭͪ͟·ͭ·ͣ ͍ͦͨͪͦͫ ͦ ͭͦͣΣ ;ͭͦ ͍͊ͫͭ͊͘͡Ύ͔ͭ 

͎͍ͦͫͯ͒͊ͪͫͭ͊ ͙͙ͨͪͤͣ͊ͭΈ ͔ͭ ͔͎͙͙ͫͭͪ͊ͭΣ ͦͭͦͪ͟·͔ ͙ͦͤ ͙͙ͨͪͤͣ͊ΌͭΦ ˹͔͊ͦͤ͟ͼΣ ͎͙͔ͣͤͦ ͍͔͒ͯͭ ͔ͦ͗ͫͭͦ;͔ͤͤ·͔ 



˹ˢ̂̉˹̍˯ ˬ ̂˾˹ˢ˶ ζCOGNITIO RERUMη                    ISSN (p) 2412-9489 / ISSN (e) 2542-1026                    Ѕ5 / 2023 

 

 

213 

͔͒͋͊ͭ· ͨͦ ͍ͨͦͦ͒ͯ ͍͔͙ͤ͊ͨͪ͊ͤ͡Ύ ͙͙͙ͨͦͭ͟͡ ͋ͯ͒ͯ΅͔͚ ͋ͦ͡Έ΄͚ͦ ͔͎͙͙ͫͭͪ͊ͭ ͫͭͪ͊ͤ· ͙ ͎ͨͦͦ͡΅͔ͤ· ͍·͋ͦͪͦͣ 

ͨͦ͒ͻͦ͒Ύ΅͔͎ͦ ͍͔ͦͭͭ͊ ͤ͊ ͔ͦͤͪͭͤ͟͟·͔ ͦ͋ͫͭͦΎ͔ͭ͡Έ͍ͫͭ͊ ͎͍ͦͫͯ͒͊ͪͫͭ͊Φ ˩΅͔ ͋ͦ͡Έ΄͔ ͯͫͦ͗ͤ͡Ύ͔ͭ ͙ͯ͘;͔͙͔ͤ 

͋ͦ͡Έ΄͚ͦ ͔͎͙͙ͫͭͪ͊ͭ ͭͦͭ ͺ͊ͭ͟Σ ;ͭͦ ͙͙͊ͤ͊ͭ͡;͔͙͔ͫ͟ ͙͔ͤͫͭͪͯͣͤͭ· ͙ ͔͔͙ͭͦͪͭ;͔͙͔ͫ͟ ͔͙ͣͦ͒͡ ͒͡Ύ ͔͙ͦ͋ͫͯ͗͒ͤΎ 

͍·΄͔ͯͨͦͣΎͤͯͭ·ͻ ͔ͨͪͦ͋ͣ͡ ͙͔ͦͭͤͦͫͭ͡Έͤͦ ͔͍͙ͤͪ͊ͭ͘·Φ 

ˮ͔͍͙͔ͫͫ͒ͦ͊ͤ͡Σ ͍ͨͦͫΎ΅͔͔ͤͤͦ ͙͊ͤ͊ͯ͘͡ ͎͙͚ͪ͊ͤ͒ͦͤͦ͘ ͔͎͙͙ͫͭͪ͊ͭ ͙ ͙͍͙ͨ͊ͤͪͦ͊ͤ͡Ό ͎͔͙͙ͦͨͦͭ͡;͔͙ͫ͟ͻ 

ͼ͔͔͚͡Σ ͍·ͨͦͤ͡Ύ͔ͭ ͔ͤͫͦ͟͡Έͦ͟ ͍͊͗ͤ·ͻ ͺͯͤ͟ͼ͙͚Φ ˤͦ-͔͍ͨͪ·ͻΣ ͦͤͦ ͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͍͔͔͔ͫͫͭͦͪͦͤͤ ͙͙͔ͨͦͤͣ͊ͤ 

͎͔͙͙ͦͨͦͭ͡;͔͎ͫͦͦ͟ ͊ͤ͒͡΄͊ͺͭ͊Σ ͍͟͡Ό;͊Ύ ͼ͔͙͡Σ ͙͔͔ͤͭͪͫ· ͙ ͔͎͙͙ͫͭͪ͊ͭ ͟͡Ό;͔͍·ͻ ͖͍͊ͭͪͦ͟Φ ͙̏ͭ ͙ͤ͊ͤ͘Ύ 

͎ͣͦͯͭ ͙ͨͦͫͯ͗ͭ͡Έ ͍͚ͦͫͤͦͦ ͒͡Ύ ͙ͪ͊ͪ͊͋ͦͭ͘͟ ͍͔͚ͫͦ͋ͫͭͤͤͦ ͋ͦ͡Έ΄͚ͦ ͔͎͙͙ͫͭͪ͊ͭ ͙ ͙͍͙ͨ͊ͤͪͦ͊ͤ͡Ύ ͫͭͪ͊ͤ·Σ 

͎ͨͦͣͦ͊Ύ ͔͔͙ͦͨͪ͒ͭ͡Έ ͙ͦ͋͊ͫͭ͡ ͙ͫͦͭͪͯ͒ͤ;͔͍ͫͭ͊ ͙͙͡ ͔ͨͦͭͤͼ͙͊͡Έ͎ͤͦͦ ͦͤ͟ͺ͙ͭ͊͟͡ ͫ ͎͙͙͒ͪͯͣ ͙ͫͭͪ͊ͤ͊ͣΦ ˤͦ-

͍ͭͦͪ·ͻΣ ͔ͭ͊ͦ͟ ͙͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͔ͣͦ͗ͭ ͨͦͣͦ;Έ ͦͼ͔͙ͤͭΈ Ήͺͺ͔͙͍ͭͤͦͫͭ͟Έ ͫͯ΅͔͍ͫͭͯΌ΅͔͚ ͋ͦ͡Έ΄͚ͦ ͔͎͙͙ͫͭͪ͊ͭ 

͙ ͙͍͙ͨ͊ͤͪͦ͊ͤ͡Ύ ͫͭͪ͊ͤ·Σ ͍·Ύ͍͙ͭΈ ͙ͫ͡Έͤ·͔ ͙ ͫ͊͋͡·͔ ͫͭͦͪͦͤ· ͙ ͔͙ͨͪ͒ͦ͗ͭ͡Έ ͔ͤͦ͋ͻ͙ͦ͒ͣ·͔ 

͔͙͍͙ͦͪͪͭͪͦ͟͟͟ ͙͙͡ ͙͔͔͙ͣͤͤ͘ΎΦ ˤπ͔ͭͪͭΈ͙ͻΣ ͦͤͦ ͔ͣͦ͗ͭ ͒͊ͭΈ ͔͍͔͙͔ͨͪ͒ͫͭ͊ͤ͡ ͦ ͔ͨͦͭͤͼ͙͊͡Έͤ·ͻ ͎ͯͪͦ͊͘ͻ ͙ 

͍ͦͣͦ͗ͤͦͫͭ͘ΎͻΣ ;ͭͦ ͍͙ͨͦͦͭ͘͡ ͙͙ͨͦͭ͊ͣ͟͡ ͙ͨͪͤΎͭΈ ͔ͯͨͪ͗͒͊Ό΅͙͔ ͔ͣͪ· ͨͦ ͊͘΅͙͔ͭ ͤ͊ͼ͙ͦͤ͊͡Έ͚ͤͦ 

͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ͙ ͙͔͙͒ͦͫͭ͗ͤΌ ͔͎͙ͫͭͪ͊ͭ;͔͙ͫ͟ͻ ͼ͔͔͚͡Φ ˹͔͊ͦͤ͟ͼΣ ͙͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͎ͭ͊ͦͦ͟ ͪͦ͒͊ ͔ͣͦ͗ͭ ͍͔͙ͤͫͭ 

͍͊͒͟͡ ͍ ͔͔͋ͦ͡ ΄͙ͪͦͯ͟Ό ͦ͋͊ͫͭ͡Έ ͎͔͙͙ͦͨͦͭ͡;͔͎ͫͦͦ͟ ͙͊ͤ͊͊͘͡ ͙ ͔͙͙ͭͦͪΣ ͎ͨͦͣͦ͊Ύ ͎͙ͯͯ͋ͭ͡Έ ͙͙͔ͨͦͤͣ͊ͤ 

͔͚ͫͦ͗ͤͦͫͭ͡ ͙ ͙͙͙͒ͤ͊ͣ͟ ͎ͦ͋͊͡͡Έ͚ͤͦ ͙͙͙ͨͦͭ͟͡Φ 

ˢ͙ͤ͊͘͡ ͋ͦ͡Έ΄͚ͦ ͔͎͙͙ͫͭͪ͊ͭ ͙ ͙͍͙ͨ͊ͤͪͦ͊ͤ͡Ύ ͔͎͔ͨͪ͒ͨͦ͊͊ͭ͡ ͔͙ͣ͗͒ͫͼ͙͙ͨͤ͊ͪͤ͡·͚ ͨͦ͒ͻͦ͒Σ 

͙ͦͨͪ͊Ό΅͙͚ͫΎ ͤ͊ ͪΎ͒ ͙͒ͫͼ͙͙ͨͤ͡ ͦ͋΅͔͍͔ͫͭͤͤ·ͻ ͤ͊ͯ͟Σ ͍͟͡Ό;͊Ύ ͙͎͙ͨͦͭͦͦ͡͡ΌΣ Ή͙ͦͤͦͣͯ͟͟Σ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·͔ 

ͦͭͤͦ΄͔͙ͤΎΣ ͙͙ͫͭͦͪΌ ͙ ͫͦͼ͙͎͙ͦͦ͡ΌΦ ˴͔ͦͤ;͚ͤͦ ͼ͔͡ΈΌ ͎͒͊ͤͤͦͦ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ Ύ͍͡Ύ͔ͭͫΎ ͍͙͙͔ͪ͊ͭ͘ ͔͔͋ͦ͡ 

͎ͭͦͤͦͦ͟ ͙͙ͨͦͤͣ͊ͤΎ ͎ͭͦͦΣ ͊͟͟ ͙ͪ͊͘͡;ͤ·͔ ͫͭͪ͊ͤ· ͙  ͖͊ͭͪ͟· ͔͔ͨͪͫ͒ͯ͡Όͭ ͍͙ͫͦ ͎͔͙͙ͦͨͦͭ͡;͔͙͔ͫ͟ ͼ͔͙͡ ͙ ͊͟͟ Ή͙ͭ 

͔͎͙͙ͫͭͪ͊ͭ ͍͙͡ΎΌͭ ͤ͊ ͎ͦ͋͊͡͡ΈͤͯΌ ͙͙ͨͦͭͯ͟͡ ͙ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤͯΌ ͔͋ͦͨ͊ͫͤͦͫͭ͘Έ 

˿͙ͨͫͦ͟ ͙ͫͨͦ͡Έ͍͚ͦ͊ͤͤͦ͘ ͙͔ͭͪ͊ͭͯͪ͡·: 

1. Brands H. What Good Is Grand Strategy? Power and Purpose in American Statecraft from Harry S. Truman 

to George W. Bush (Ithaca, NY: Cornell University Press), 2015 

2. Gaddis J. On grand strategy. New York: Penguin Press, 2018 

3. Waltz K.  Man, the State, and War: A Theoretical Analysis, 1959 

4. Freedman L. Strategy: A History. -Oxford: OUP, 2013. 

ϭ ͍͍́ͯ͊ͦ͟ ̏Φ́ΦΣ нлноΦ 

 

 

 

 

                ͍̆͊ͣͯͪ͊͒ͦ͊͡ ˻ͪ͊ͫͦͭ͊ͤ͘͡, ͨ ͔͍͔ͪͨͦ͒͊͊ͭ͡Έ 

͔͎́ͯͪͣͤͫͦͦ͟͟ ˿͔͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·͚ ͙͍͔͙͔ͯͤͪͫͭͭ ͙ͣ ˿ΦˢΦ ˹ ͙Ύ͍ͦ͊͘Σ 

  ͎ Φ s ΄͎͊͋͊͒ ͔͙́ͯͪͣͤͫͭ͊ͤ͟Φ 

                                                                                         ˥ͯͪ͋͊ͤͣ·͍ͪ͊͒ͦ ˣ͚͊ͪ͊ͣͣ·ͪ͊ͭ, ͫ ͔ͭͯ͒ͤͭ 

͔͎́ͯͪͣͤͫͦͦ͟͟ ˿͔͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·͚ ͙͍͔͙͔ͯͤͪͫͭͭ ͙ͣ ˿ΦˢΦ ˹ ͙Ύ͍ͦ͊͘Σ   

͎Φ s ΄͎͊͋͊͒ ͔͙́ͯͪͣͤͫͭ͊ͤ͟Φ 

                                                                                       ˥·͡·͍͒͗ͦ ˿͔ͪ͒͊ͪ, ͫ ͔ͭͯ͒ͤͭ 

͔͎́ͯͪͣͤͫͦͦ͟͟ ˿͔͡Έͫͦ͟ͻͦ͘Ύ͚͍͔ͫͭͤͤ·͚ ͙͍͔͙͔ͯͤͪͫͭͭ ͙ͣ ˿ΦˢΦ ˹ ͙Ύ͍ͦ͊͘Σ  

͎Φ s ΄͎͊͋͊͒ ͔͙́ͯͪͣͤͫͭ͊ͤ͟Φ 

 

˭˨˻˾˻ˤ̍˯ ˻ˣ˾ˢ˭ ˬˮ˭˹ˮ ˹ˢ̉ˮ˹ˢ˩́˿̒ ˿˻ ˿˽˻˾́ˢ 

 

ˢͤͤͦͭ͊ͼ͙Ύ 

˭͒ ͍ͦͪͦ·͚ ͦ͋ͪ͊͘ ͙͙͗ͤ͘ τ Ήͭͦ ͟͡Ό;͔͍͚ͦ ͺ͊ͭͦͪ͟ ͒͡Ύ ͎͙ͣͤͦͻ ͡Ό͔͚͒Σ ͔͗͊͡Ό΅͙ͻ ͯͯ͡;΄͙ͭΈ ͊͟;͔͍ͫͭͦ 



ˢ˴ˢ˨˩˸ˮ̉˩˿˴˻˩ ˮ˭˨ˢ́˩˶̎˿́ˤ˻ ζ˹ˢ̂̉˹ˢ̒ ˢ˾́˩˶̎η 

 

 

214 

͍͔͚ͫͦ ͙͙͗ͤ͘Φ ͙͙̅͘;͔ͫ͊͟Ύ ͙͍͊ͭͤͦͫͭ͟Έ ͙ ͫͨͦͪͭ τ Ήͭͦ ͍͊͗ͤ͊Ύ ͍ͫͦͫͭ͊͡ΎΌ΅͊Ύ ͍͎͒ͦͪͦͦͦ͘ ͦ͋ͪ͊͊͘ ͙͙͗ͤ͘Σ 

ͦͭͦͪ͟·͔ ͙͍ͨͪͦ͒Ύͭ ͟ ͙͙͍ͨͦͭͤ͘·ͣ ͔ͪͯ͘͡Έͭ͊ͭ͊ͣ ͒͡Ύ ͤ͊΄͔͎ͦ ͎͙ͦͪ͊ͤͣ͊͘Φ  

˴͡Ό;͔͍·͔ ͍ͫͦ͊͡   

˭͍͒ͦͪͦ·͚ ͦ͋ͪ͊͘ ͙͙͗ͤ͘Σ ͺ͙͙͘;͔ͫ͊͟Ύ ͙͍͊ͭͤͦͫͭ͟ΈΣ ͫͨͦͪͭΣ ͔͙ͨͪͣͯ΅͔͍ͫͭ͊Φ 

 

Halmuradova Orazzoltan 

is a lecturer at the Turkmen Agricultural University named after S.A. Niyazov, 

 Ashgabat, Turkmenistan. 

 Gurbanmyradov Bayrammyrat 

is a student of the Turkmen Agricultural University named after S.A. Niyazov,  

Ashgabat, Turkmenistan. 

 Gylidzhov Serdar 

is a student of the Turkmen Agricultural University named after S.A. Niyazov, 

 Ashgabat, Turkmenistan. 

 

A HEALTHY LIFESTYLE BEGINS WITH SPORTS 

 

Annotation 

 A healthy lifestyle is a key factor for many people who want to improve their quality of life. Physical 

activity and sports are an important component of a healthy lifestyle that lead to positive results for our 

body.  
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͔͔̅͒ͪ͊ͼ͙͙Ϧ ό͔͚ͨͦͫͭ͊ͭͤ·͚ύΦ ˸ΦΥ ͙̑ͫͭͼ͙ͤͺͦͪͣΣ нллфΦ ону ͫΦ 

                   ϭ ͍̆͊ͣͯͪ͊͒ͦ͊͡ ˻.Σ ˥ͯͪ͋͊ͤͣ·͍ͪ͊͒ͦ ˣ.Σ ˥·͡·͍͒͗ͦ ˿., 2023 
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