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5. ̒͋ͦͤ͡ ͫΈ͙͚͟ ˽͔ͭͪͦ ˸͙͚͍͙ͦ͊ͦ͟͡; ς ͙͊ͤ͒͒͊ͭ͟ ͔ͭͻͤ͜;͙ͤͻ ͤ͊ͯ͟Σ ͤ͊;͊͡Έ͙ͤ͟ ͍͒͒ͯ͜͜͡ 

͔͊ͭͫͭ͊ͼ͜͝ ˹˽˽Σ ͒ͦͼ͔ͤͭ ͊͟ͺ͔͙͒ͪ ͙ͤ͊ͪͫͤͦ͝ ͎͔͔ͦͣͭͪ͜͝Σ ͔͔ͤ͗ͤͪͤͦ͜͝ ͭ͊ ͦͣͨ͟ΩΌ͔ͭͪͤͦ͝ ͎ͪ͊ͺ͙͜͟ 

˹͊ͼͦͤ͊͜͡Έ͎ͤͦͦ ͔ͭͻͤ͜;͎ͤͦͦ ͍͔͙͔ͯͤͪͫͭͭͯ͜ ͙̂ͪ͊ͤ͟͝ ζ˴͙͍ͫ͝Έ͙͚͟ ͔ͨͦͭ͜͡ͻͤ͜;͙͚ͤ ͙ͤͫͭͭͯͭ͜ ͔ͣͤ͜͜ ˱͎ͦͪΎ 
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͔ͭͻͤ͜;͎ͤͦͦ ͍͔͙͔ͯͤͪͫͭͭͯ͜ ͙̂ͪ͊ͤ͟͝ ζ˴͙͍ͫ͝Έ͙͚͟ ͔ͨͦͭ͜͡ͻͤ͜;͙͚ͤ ͙ͤͫͭͭͯͭ͜ ͔ͣͤ͜͜ ˱͎ͦͪΎ ˿ͦͪͫ͜͟Έ͎ͦͦ͟ηΦ  

7. ˣΊ͜͟͡ ˻ͫ͊ͤ͊͟ ˸͙ͻ͚͍͊ͤ͊͜͡ ς ς ͒ ͙͔ͪͭͦͪ͟ ˨˽ ζ˱ͤͺ͔ͦͪͫͯͪͫη ό͊͘ ͎ͦ͒ͦ͘ΌύΦ 

8. ˢͤͦͻͤ͜ ˤͭͦͪ͜͟ ˸͙͚͍͙ͦ͊ͦ͟͡; ς ͘ ͙͊ͫͭͯͨͤ͟ ͙͔͒ͪͭͦͪ͊͟ ˨˽ ζ˱ͤͺ͔ͦͪͫͯͪͫη ό͊͘ ͎ͦ͒ͦ͘ΌύΦ 

9. ͔͙̉ͪͤ΄͔͍ ˨͔͙ͤͫ ˻͔͎͍͙ͦ͡; ς ͔ͨͪ΄͙͚ ͔ͨͪͦͪͭͦͪ͟ ˴͙͍ͫ͝Έ͎ͦͦ͟ ͤ͊ͼͦͤ͊͜͡Έ͎ͤͦͦ 

͍͔͙͔ͯͤͪͫͭͭͯ͜ ͍͙͋ͯ͒ͤ͜ͼ͍ͭ͊ ͜ ͊ͪͻ͔͙ͭͭͯͪ͜͟Σ ͙͊ͤ͒͒͊ͭ͟ ͔ͭͻͤ͜;͙ͤͻ ͤ͊ͯ͟Σ ͒ͦͼ͔ͤͭ ό͊͘ ͎ͦ͒ͦ͘ΌύΦ 

10. ˸͊ͪͯ͜͟ͼ͊ ̂͡Ύͤ͊ ˣ͎͍ͦ͒͊ͤͤ͊͜ ς ͙͊ͤ͒͒͊ͭ͟ ͔ͭͻͤ͜;͙ͤͻ ͤ͊ͯ͟Σ ͙͊ͫͭͯͨͤ͘͟ ͙͔͒ͪͭͦͪ͊͟ 

˱͙ͤͫͭͭͯͭͯ ͦͣͨ͟ΩΌ͔͙ͭͪͤͻ ͭ͊ ͤ͜ͺͦͪͣ͊ͼ͚͙ͤ͜ͻ ͔ͭͻ͎͚ͤͦͦ͜͡Σ ͔͒͊ͤ͟ ͍͋͊ͦͦ͘͝ ͍͙ͦͫͭ͜ ˹͊ͼͦͤ͊͜͡Έ͎ͤͦͦ 

͍͔͙͔ͯͤͪͫͭͭͯ͜ ζ˶Έ͍͍ͫ͜Έ͊͟ ͔ͨͦͭ͜͡ͻͤ͊͜͟η ό͊͘ ͎ͦ͒ͦ͘ΌύΦ 

11. ˣͯͪ͊͟ ͔́ͦ͒ͦͪ ˻͔ͣ͡Ύ͍͙ͤͦ; ς ͙͊ͫͭͯͨͤ͘͟ ͔͍͙ͪͤ͊͟͜͟ ͔̇ͤͭͪͯ ͤ͜ͺͦͪͣ͊ͼ͚͎ͤͦͦ͜ 

͔͔͊͋ͨ͘͘;͔ͤͤΎ ˹͊ͼͦͤ͊͜͡Έ͎ͤͦͦ ͍͔͙͔ͯͤͪͫͭͭͯ͜ ζ˶Έ͍͍ͫ͜Έ͊͟ ͔ͨͦͭ͜͡ͻͤ͊͜͟η ό͊͘ ͎ͦ͒ͦ͘ΌύΦ 
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˴Ȣ ˔ˍːˍ˘˩˚˴ ˜˝˛ˎ˘˒˙˕ ˏ˞˟ˠ˜˚˛˵ ˗ˍ˙˜ˍ˚˴˵ 

̂˨˴ отуΦмпм 

˸͍ͦ͗͊ͪͦͫΈ͙͚͟ ˤΦ ˸ΦΣ ͟Φ ͭΦ ͤΦΣ ͒ͦͼ͔ͤͭ; ˶ ͙͍͙͔ͭͤͤͦ͟ ˽Φ ˶ΦΣ ͟Φ ͭ Φ ͤΦΣ ͒ͦͼ͔ͤͭ; 

˸ͯͪ͊ͻ͍ͦͫΈ͟ ͙͚ ˿Φ ˢΦΣ ͟Φ ͭ Φ ͤ Φ; ˸ ͊ͪͤ͟͜ ˸Φ ˻.Σ ͟Φ ͭΦ ͤΦΣ ͒ͦͼ͔ͤͭ; ˿ ͔͎ͦ͡ ˾Φ ˱ΦΣ ͟Φ ͤΦ ͘͜ ͫͦͼΦ ͦͣ͟ΦΣ ͒ͦͼ͔ͤͭ; 

̒ͤͯ΄͔͍ͫΈ͊͟ ˻Φ ˱ΦΣ ͟ ΦͭΦ ͤ Φ; ˴ ͔ͦͨͪͫ͊͟ ˤΦ ˸.; ˸ ͔ͦͭͪͦͤͤͦ͟ ʕ Φ ˤΦ; 

˭͔͍͊ͫ͡Έ͊͟ ˻Φ ʕ ΦΣ ͟ Φ ͭΦ ͤΦ; ̅ ͎͔͍ͤͦͤͦ͜ ˻Φ ˨ ΦΣ ͟ ΦͭΦ ͤΦΣ ͒ͦͼ͔ͤͭ; ˿ ͙ͪ͜͟ ˸Φ ʕ ΦΣ ͟Φ ͔Φ ͤΦ; 

˥͊ͪͣ͊΄ ˻Φ ˤΦΣ ͟. ͭ Φ ͤ Φ; x ͯͭͦͪͤ͊͜ ˨Φ ˻ΦΣ ͔ͫͭͯ͒ͤͭ 

˴˽˱ ͣ͜Φ ˱͎ͦͪΎ ˿ͦͪͫ͜͟Έ͎ͦͦ͟Σ ͣΦ ˴͙͍͝Σ ̂ͪ͊ͤ͊͟͝ 

˜˝˛ ˛˞˛ˎ˘˕ˏ˛˞˟˴ ˜˝˕˖˛˙ˠ ˑ˛˗ˠ˙˒˚˟˴ˏ ˏ˞˟ˠ˜˚˕˗˴ˏ ˜˴ˑ ˤˍ˞ 

˝˒ˍ˘˴˔ˍˣ˴˵ ˜˝ˍˏˍ ˚ˍ ˛ˎ˝ˍ˚˚ˬ ˙˴˞ˣˬ ˚ˍˏˤˍ˚˚ˬ ˔ ˏ˝ˍˢˠˏˍ˚˚ˬ˙ 

˒̃ ˴ˑ˒˙˴˛˘˛ː˴ˤ˚˛˵ ˞˕˟ˠˍˣ˴˵ 
̂ ͔͔ͨͦͨͪ͒ͤ͜ ͙ͪͦ͟ ͍͙͙ͫͭͯͨͤ͟ ͨ͒͜ ;͊ͫ ͔ͪ͊͊͘͜͡ͼ͜͝ ͍͎ͫͦͦ ͍ͨͪ͊͊ ͤ͊ ͦ͋ͪ͊ͤͤΎ ͣͫ͜ͼΎ ͍ͤ͊;͊ͤͤΎ 

͍͙͍͙ͦͤͯ͊͟͡ ͍͙͎͙ͣͦ ͒ͦ ͊ͪ͊͘ͻ͍ͯ͊ͤͤΎ ͙ͦͫͦ͋ͫͭͦΣ ΅ͦ ͜ ͍ нлнл ͪͦͼ͜ ͋ͯͦ͡ ͍͙ͤ͊͘;͔ͤͦ ͪͦ͒ͦͣ͘͜͡ ̆ 

͍̂ͣͦ ͙͚ͨͪͦͣͯ ͒͡Ύ ͒ͦ͋ͯͭͭ͘Ύ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͍ ͙̂ͪ͊ͤ͟͝ ͍ нлнл ͪͦͼ͜Σ ͍͔͔͙͊ͭͪ͒͗ͤ͘ͻ ͤ͊͊ͦͣ͘͟ 

˸͔͍ͤͫͭͪͫͭ͊͜͜ ͍͙ͦͫͭ͜ ͜ ͙ͤ͊ͯ͟ ͙̂ͪ͊ͤ͟͝ ͍͒͜ мм ͍͗ͦͭͤΎ нлмф ͪͦͯ͟ Ѕ мнурΣ ͔͊ͪ͘Ί͍͙ͫͭͪͦ͊ͤͻ ͯ 

˸͔͍ͤͫͭͪͫͭ͜͜͜ Ό͙ͫͭͼ͜͝ ͙̂ͪ͊ͤ͟͝ лн ͎ͪͯ͒ͤΎ нлмф ͪͦͯ͟ ͊͘ Ѕ ммфнκопмсо ό͒͊͜͡ ς ͍͙̂ͣͦ ͙͚ͨͪͦͣͯύ 

[1]: 

ζ·Φ ˾͔͊͊͘͜͡ͼ͜Ύ ͍ͨͪ͊͊ ͍͙͍ͫͭͯͨͤ͟͜ ͤ͊ ͦ͋ͪ͊ͤͤΎ ͣͫ͜ͼΎ ͍ͤ͊;͊ͤͤΎ 

мΦ ˻͙ͫͦ͋Σ Ύ͟͜ ͙ͨͦ͒͊͡ ͊͘Ύ͍͙ ͍ ͔͍͚ͨ͊ͨͪͦ͜ ͊͋ͦ ͍ ͔͔͚ͭͪͦͤͤ͟͜͡ ͺͦͪͣ͜ ͭ͊ ͔͋ͪͯͭΈ ͯ;͊ͫͭΈ ͯ 

ͦͤͯͪͫͤͦͣͯ͟͟ ͍͒͋ͦͪ͜͜ ͤ͊ ͣͫ͜ͼΎ ͔͍͎͒ͪ͗͊ͤͦͦ ͭ͊ ͔͎ͪͦͤ͊͜͡Έ͎ͤͦͦ ͍͔͊ͣͦͤͤ͘͡ΎΣ ͨͫ͜͡Ύ ͙͚ͨͪͤΎͭͭΎ 

͙͚ͨͪͣ͊͡ΈͤͦΌ ͦͣͫ͟͜͜ΊΌ ͪ͜΄͔ͤͤΎ ͨͪͦ ͔͔͍ͪͦͣͤ͒ͯ͊ͤͤ͟Ύ ͒ͦ ͊ͪ͊͘ͻ͍ͯ͊ͤͤΎ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͫͭͪͦͯ͟Σ 

͍͙ͤ͊͘;͔͎ͤͦͦ ͍ ͪͦ͒͘͜͜͡ ± ͼ͙ͻ ͍̂ͣͦ ͊͋ͦ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͤΈ͎ͦͦΣ ͍ͦ͋ͦ͘ΩΎ͊ͤ͘͜ ͍͙͙ͦͤ͊ͭ͟ ͍͙͎͙ͣͦ ͒͡Ύ 

͊ͪ͊͘ͻ͍ͯ͊ͤͤΎ ͤ͊ ͣͫ͜ͼΎ ͔͍͎͒ͪ͗͊ͤͦͦ ͭ͊ ͔͎ͪͦͤ͊͜͡Έ͎ͤͦͦ ͍͔͊ͣͦͤͤ͘͡ΎΥ ͙ͨͦ͒͊ͭ ͙ͦͫͦ͋ͫͭͦ ͙͎͙ͦͪͤ͊͜͡ 

͔͒ͦͯͣͤͭ͊͟ ͨͪͦ ͍͚ͦͫͭͤ͜͜ ό͍ͦͫͭͤ͜Έͦ-͍͊͟͜͡ͺ͊͜͟ͼ͚͙͚ͤ͜ύ ͍͔ͪͤ͜Έ ͭ͊ ͒ͦ͒͊ͭ͊͟ ͒ͦ ͤΈ͎ͦͦΣ ͔͙ͫͪͭͺ͍͊ͭ͜͟͜ 

͍ͦͤ͘͜΄ͤΈ͎ͦͦ ͔͔͎ͤ͊͗ͤͦͦ͘͡ ͦͼͤ͜Ό͍͊ͤͤΎ ͭ͊κ͊͋ͦ ͤ͜΄͙ͻ ͔͍͒ͦͯͣͤͭ͟͜Σ ͔͔ͨͪ͒͋͊;͔͙ͤͻ ͼ͙͙ͣ 

͍͙̂ͣͦ͊ͣ ͭ͊ ˽͍͙͙ͪ͊͊ͣ͡ ͙͚ͨͪͦͣͯΣ ͒ͦ ͙͚ͨͪͣ͊͡Έͤͦ͝ ό͍͍͒͋ͪͦͦ͜͜͟͝ύ ͦͣͫ͟͜͜͝ ͊͊͒ͯ͘͟͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Φ 

˽ͦ͒͊ͤ͜ ͙͎͙ͦͪͤ͊͜͡ ͔͍͒ͦͯͣͤͭ͟͜ ͔͎͋ͪ͊͘͜ΌͭΈͫΎ ͯ ͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͨͪͦͭΎ͎ͦͣ ͯͫΈ͎ͦͦ ͔ͨͪͦ͒ͯ͜ 

͍ͤ͊;͊ͤͤΎΦ ˤ͙ͫͭͯͨͤ͟Σ ͯ Ύ͎ͦͦ͟ ͨͫ͜͡Ύ ͙ͦͭͪͣ͊ͤͤΎ ͔͒ͦͯͣͤͭ͊͟ ͨͪͦ ͍ͦͫͭͯ͜Σ ͤ͊ ͍ͨ͒ͫͭ͊͜͜ Ύ͎ͦͦ͟ 

͚͒ͫͤ͘͜ΌΊͭΈͫΎ ͍ͫͭͯͨΣ ͙ͣͤͦͫ͘͜͡Έ ͍͙ͨͪ͘͜΅͔Σ ͣ͜ΩΎΣ ͨͦ ͋͊ͭΈ͍ͦ͟͜Σ ͍͒ͦ͒͊ͭͦͦ͟ ͙ͦͫͦ͋ͫͭͦ ͔ͨͪ͒ΩΎ͍͡ΎΊ 

͙͚ͨͪͣ͊͡Έ͚ͤ͜ ό͍͍͚͒͋ͪͦ͜͜͟͜ύ ͦͣͫ͟͜͜͝ ͊͊͒ͯ͘͟͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͍ͫ͒ͦ͜ͼ͍ͭͦ ͨͪͦ ͔͍͒ͪ͗͊ͤͯ ͔ͪΊͫͭͪ͊ͼ͜Ό 

͊ͭ͊͟ ͼ͙͍͜͡Έ͎ͤͦͦ ͫͭ͊ͤͯ ΅ͦ͒ͦ ͍͍͒ͨͦ͒ͤͦ͜͜͝ ͙ͣͤ͘͜ ͭ͊ ͍͙͎͒͊ͤͦͦ ͤ͊ ͚͎ͦͦ ͍ͨ͒ͫͭ͊͜͜ ͔͒ͦͯͣͤͭ͊͟Σ ΅ͦ 

͍ͨͦͫ͒͜;ͯΊ ͦͫͦ͋ͯΣ ͍͒ͦͣͦͫͭ͜͜ ͨͪͦ Ύͯ͟ ͍ͤͦͫΎͭΈͫΎ ͒ͦ ̐˨˩ˣ˻Φ ˻͙ͫͦ͋Σ Ύ͟͜ ͙ͨͦ͒͊͡ ͊͘Ύ͍͙ ͍ 

͔͔͚ͭͪͦͤͤ͟͜͡ ͺͦͪͣ͜Σ ͪͣ͟͜ ͎ͭͦͦΣ ͍ͦ͋ͦ͘ΩΎ͊ͤ͘͜ ͙͙ͨ͒ͨͫ͊ͭ͜ ͍͊ͫͤͯ͡ ͊͘Ύ͍ͯΣ ͍ͪͦ͒ͪͯͦ͊ͤͯ͘͟ 

͙͚ͨͪͣ͊͡ΈͤͦΌ ͦͣͫ͟͜͜ΊΌΦ 

нΦ ˻͙ͫͦ͋Σ Ύ͟͜ ͙͙ͦͭͪͣ͊͡ ͔͔ͪͦͣͤ͒͊͟ͼ͜Ό ͤ͊ ͣͫ͜ͼΎ ͔͍͎͒ͪ͗͊ͤͦͦ ͊͋ͦ ͔͎ͪͦͤ͊͜͡Έ͎ͤͦͦ 

͍͔͊ͣͦͤͤ͘͡Ύ ͜ ͍ ͍͔ͯͫͭ͊ͤͦͤ͜͡ ͙ͫͭͪͦ͟Σ ͍͙ͤ͊͘;͔ͤ͜ ͯ ͪͦ͒͘͜͜͡ ± ͼ͙ͻ ͍̂ͣͦ ͊͋ͦ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͤΈ͎ͦͦΣ 

͔ͤ ͍͙͙ͦͤ͊͟͡ ͍͙͎ͣͦ ͒͡Ύ ͊ͪ͊͘ͻ͍ͯ͊ͤͤΎ ͤ͊ ͣͫ͜ͼΎ ͔͍͎͒ͪ͗͊ͤͦͦ ͊͋ͦ ͔͎ͪͦͤ͊͜͡Έ͎ͤͦͦ ͍͔͊ͣͦͤͤ͘͡Ύ 

όͪͣ͟͜ ͍͙͍ͨ͊͒͟͜Σ ͍͙ͤ͊͘;͔͙ͤͻ ͯ ͪͦ͒͘͜͜͡ ·LLL ͼ͙ͻ ͍̂ͣͦύΣ ͍ͭͪ͊;͊ΌͭΈ ͍ͨͪ͊ͦ ͍ ͨͦͭͦ;ͤͦͣͯ ͪͦͼ͜ ͤ͊ 

͊ͪ͊͘ͻ͍ͯ͊ͤͤΎ ό͔͔͍͔͔ͨͪ͒ͤͤΎύ ͤ͊ ͍ͤ͊;͊ͤͤΎ ͊͘ ͔͍͙͒ͪ͗͊ͤͣ ͭ͊ ͔͎ͪͦͤ͊͜͡Έ͙ͤͣ ͍͔͊ͣͦͤͤ͘͡ΎͣΦ 
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˻͙ͫͦ͋Σ Ύ͟͜ ͙͙ͦͭͪͣ͊͡ ͔͔ͪͦͣͤ͒͊͟ͼ͜Ό ͤ͊ ͣͫ͜ͼΎ ͔͍͎͒ͪ͗͊ͤͦͦ ͊͋ͦ ͔͎ͪͦͤ͊͜͡Έ͎ͤͦͦ 

͍͔͊ͣͦͤͤ͘͡Ύ ͜ ͍ ͍͔ͯͫͭ͊ͤͦͤ͜͡ ͙ͫͭͪͦ͟Σ ͍͙ͤ͊͘;͔ͤ͜ ͯ ͪͦ͒͘͜͜͡ ± ͼ͙ͻ ͍̂ͣͦ ͊͋ͦ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͤΈ͎ͦͦΣ 

͍͙͙ͦͤ͊͟͡ ͍͙͎͙ͣͦ ͒͡Ύ ͊ͪ͊͘ͻ͍ͯ͊ͤͤΎ ͤ͊ ͣͫ͜ͼΎ ͔͍͎͒ͪ͗͊ͤͦͦ ͊͋ͦ ͔͎ͪͦͤ͊͜͡Έ͎ͤͦͦ ͍͔͊ͣͦͤͤ͘͡ΎΣ 

ͨ͒͜͡Ύ͎͊ΌͭΈ ͊ͪ͊͘ͻ͍ͯ͊ͤͤΌΦ 

оΦ ˽ͦͪΎ͒ͦ͟ ͔ͪ͊͊͘͜͡ͼ͜͝ ͍ͨͪ͊͊ ͍͙͍ͫͭͯͨͤ͟͜ ͤ͊ ͦ͋ͪ͊ͤͤΎ ͣͫ͜ͼΎ ͍ͤ͊;͊ͤͤΎ ͊͘ ͦ͟΄͙ͭ ͺ͙͘͜;͙ͤͻ 

ͭ͊κ͊͋ͦ Ό͙͙ͪ͒;͙ͤͻ ͦͫ͋͜ ͍͙ͤ͊͘;͊ΊͭΈͫΎ ˽͍͙͙ͪ͊͊ͣ͡ ͙͚ͨͪͦͣͯηΦ 

˭ ͍ͪ͊ͻ͍ͯ͊ͤͤΎͣ ͔͔͎ͨ͒ͣͦͦ͜͜͜͡;ͤͦ͝ ͙ͫͭͯ͊ͼ͜͝ ͍ ̂ͪ͊ͤ͟͜͝ ͒ͦ ͍̂ͣͦ ͙͚ͨͪͦͣͯ ͙͋ͯ͡ ͍͔͔ͤͫͤ͜ 

͙ͣͤ͘͜Φ ˭͔ͦͪͣ͊͟Σ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͤ͊͊ͯ͘͟ ˸͔͍ͤͫͭͪͫͭ͊͜͜ ͍͙ͦͫͭ͜ ͜ ͙ͤ͊ͯ͟ ͙̂ͪ͊ͤ͟͝ ͍͒͜ лп ͍ͭͪ͊ͤΎ нлнл 

ͪͦͯ͟ Ѕ рфмΣ ͔͊ͪ͘Ί͍͙ͫͭͪͦ͊ͤͣ ͯ ˸͔͍ͤͫͭͪͫͭ͜͜͜ Ό͙ͫͭͼ͜͝ ͙̂ͪ͊ͤ͟͝ лт ͍ͭͪ͊ͤΎ нлнл ͪͦͯ͟ ͊͘ Ѕ 

пмрκопсфуΣ ͪͣ͟͜ ͙ͣͤ͘͜ ͔͍ͭͪͣͤ͜͜ ͍ͫͭͯͨͤͦ͝ ͊ͣͨ͊ͤ͟͜͝Σ ͍͔͔ͤͫͤͦ ͙ͣͤ͘͜ ͜ ͒ͦ ͨͪͦͼ͔͙͒ͯͪ ͍͙ͦͤ͊ͤͤ͟Ύ 

͍͙͎ͣͦ ͒ͦ ͊ͪ͊͘ͻ͍ͯ͊ͤͤΎΣ ͊ ͪͦ͒͘͜͡ ̆ ͍̂ͣͦ ͙͚ͨͪͦͣͯ ͍͙͔͊͒ͤͦ͟͡ ͍ ͚ͤ͊ͫͭͯͨͤ͜ ͔ͪ͒͊͟ͼ͜͝ [2]: 

ζ·Φ ˾͔͊͊͘͜͡ͼ͜Ύ ͍ͨͪ͊͊ ͍͙͍ͫͭͯͨͤ͟͜ ͤ͊ ͦ͋ͪ͊ͤͤΎ ͣͫ͜ͼΎ ͍ͤ͊;͊ͤͤΎ 

мΦ ˻͙ͫͦ͋Σ Ύ͟͜ ͙ͨͦ͒͊͡ ͊͘Ύ͍͙ ͍ ͔͍͚ͨ͊ͨͪͦ͜ ͊͋ͦ ͍ ͔͔͚ͭͪͦͤͤ͟͜͡ ͺͦͪͣ͜ ͭ͊ ͔͋ͪͯͭΈ ͯ;͊ͫͭΈ ͯ 

ͦͤͯͪͫͤͦͣͯ͟͟ ͍͒͋ͦͪ͜͜ ͤ͊ ͣͫ͜ͼΎ ͔͍͎͒ͪ͗͊ͤͦͦ ͭ͊ ͔͎ͪͦͤ͊͜͡Έ͎ͤͦͦ ͍͔͊ͣͦͤͤ͘͡ΎΣ ͨͫ͜͡Ύ ͙͚ͨͪͤΎͭͭΎ 

͙͚ͨͪͣ͊͡ΈͤͦΌ ͦͣͫ͟͜͜ΊΌ ͪ͜΄͔ͤͤΎ ͨͪͦ ͔͔͍ͪͦͣͤ͒ͯ͊ͤͤ͟Ύ ͒ͦ ͊ͪ͊͘ͻ͍ͯ͊ͤͤΎ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͫͭͪͦͯ͟Σ 

͍͙ͤ͊͘;͔͎ͤͦͦ ͍ ͪͦ͒͘͜͜͡ ± ͼ͙ͻ ͍̂ͣͦ ͊͋ͦ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͤΈ͎ͦͦΣ ͍ͦ͋ͦ͘ΩΎ͊ͤ͘͜ ͍͙͙ͦͤ͊ͭ͟ ͍͙͎͙ͣͦ ͒͡Ύ 

͊ͪ͊͘ͻ͍ͯ͊ͤͤΎ ͤ͊ ͣͫ͜ͼΎ ͔͍͎͒ͪ͗͊ͤͦͦ ͭ͊ ͔͎ͪͦͤ͊͜͡Έ͎ͤͦͦ ͍͔͊ͣͦͤͤ͘͡ΎΥ ͙ͨͦ͒͊ͭ ͙ͦͫͦ͋ͫͭͦ ͙͎͙ͦͪͤ͊͜͡ 

͔͒ͦͯͣͤͭ͊͟ ͨͪͦ ͍͚ͦͫͭͤ͜͜ ό͍ͦͫͭͤ͜Έͦ-͍͊͟͜͡ͺ͊͜͟ͼ͚͙͚ͤ͜ύ ͍͔ͪͤ͜Έ ͭ͊ ͒ͦ͒͊ͭ͊͟ ͒ͦ ͤΈ͎ͦͦΣ ͔͙ͫͪͭͺ͍͊ͭ͜͟͜ 

͍ͦͤ͘͜΄ͤΈ͎ͦͦ ͔͔͎ͤ͊͗ͤͦͦ͘͡ ͦͼͤ͜Ό͍͊ͤͤΎ ͭ͊κ͊͋ͦ ͤ͜΄͙ͻ ͔͍͒ͦͯͣͤͭ͟͜Σ ͔͔ͨͪ͒͋͊;͔͙ͤͻ ͼ͙͙ͣ 

͍͙̂ͣͦ͊ͣ ͭ͊ ˽͍͙͙ͪ͊͊ͣ͡ ͙͚ͨͪͦͣͯΣ ͒ͦ ͙͚ͨͪͣ͊͡Έͤͦ͝ ό͍͍͒͋ͪͦͦ͜͜͟͝ύ ͦͣͫ͟͜͜͝ ͊͊͒ͯ͘͟͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Σ ͊ 

ͭ͊ͦ͗͟ ͙ͯ͊ͫͭ͟͡ ͎͍͒ͦͦͪ͜ ͨͪͦ ͍ͤ͊;͊ͤͤΎ ͣ͗͜ ͊͊͒ͦͣ͘͟͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͭ͊ ͍͙ͫͭͯͨͤͦͣ͟ ό͊͘ ͯ;͊ͫͭ͜ 

͋͊ͭΈ͍͟͜ ͊͋ͦ ͙͊ͦͤͤ͘͟ͻ ͔͍͙͍ͨͪ͒ͫͭ͊ͤ͟͜ - ͒ ͡Ύ ͔͍ͤͨͦͤͦͭͤ͜͜͡ͻ ͍͙͍ͫͭͯͨͤ͟͜ύΦ  

̂ нлнл ͪͦͼ͜ ͨͦ͒͊ͤͤΎ ͙͎͍ͦͪͤ͊͜͜͡ ͔ͤͦ͋ͻ͙͒ͤ͜ͻ ͔͍͒ͦͯͣͤͭ͟͜ ͒͡Ύ ͊ͪ͊͘ͻ͍ͯ͊ͤͤΎ ͤ͊ ͣͫ͜ͼΎ 

͔͍͎͒ͪ͗͊ͤͦͦ ͭ͊ ͔͎ͪͦͤ͊͜͡Έ͎ͤͦͦ ͍͔͊ͣͦͤͤ͘͡Ύ ͔ͣͦ͗ ͚͒ͫͤ͘͜Ό͍͙͊ͭͫΎ ΄͡Ύͻͦͣ ͙ͤ͊͒ͫ͊ͤͤ͡Ύ ͝ͻ 

͙͊ͫͦ͋͊ͣ͘ ͨͦ΄͍͎ͭͦͦͦ ͍͘ΩΎͯ͘͟ ͘ ͍ͦ͋ͦΩΎ͍͙ͦͣ͘͟ ͙ͦͨͫͦͣ ͍͔͊͒ͤ͟͡Έ ͤ͊ ͔͊͒ͪͫͯ ˽͙͚ͪͣ͊͡Έͤͦ͝ ͦͣͫ͟͜͜͝ 

͊͊͒ͯ͘͟͡Σ ͊ͤ͊͘͘;͔ͤͯ ͍ ˾͔Ίͫͭͪ͜ ͫͯ͋ΩΊ͍ͭ͟͜ ͍ͦͫͭͤ͜Έͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ̐˨˩ˣ˻ ͍ ͔͙ͭͪͣͤ͜Σ ͍͙ͤ͊͘;͔ͤ͜ ͍ 

ͪͦ͒͘͜͜͡ ± ͼ͙ͻ ͍̂ͣͦ ͊͋ͦ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͤΈ͎ͦͦΦ ˨͊ͭͯ ͨͦ͒͊ͤͤΎ ͔͍͒ͦͯͣͤͭ͟͜ ͍͙ͤ͊͘;͊ΌͭΈ ͊͘ 

͍͙͒ͭͫͦͣ͜͟ ΄͔͔ͭͣͨ͡Ύ ͍͍͔͒ͨͪ͊ͤͤ͜͡Ύ ͤ͊ ͨͦ΄͍ͭͦͦͣͯ ͍͔ͦͤͪͭ͟͜Φ ̂ ͭ͊ͦͣͯ͟ ͍͙ͨ͊͒ͯ͟ ͎͍͒ͦͦͪ͜ ͨͪͦ 

͍ͤ͊;͊ͤͤΎ ͣ͗͜ ͊͊͒ͦͣ͘͟͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͭ͊ ͍͙ͫͭͯͨͤͦͣ͟ ό͊͘ ͯ;͊ͫͭ͜ ͋͊ͭΈ͍͟͜ ͊͋ͦ ͙͊ͦͤͤ͘͟ͻ 

͔͍͙͍ͨͪ͒ͫͭ͊ͤ͟͜ - ͒͡Ύ ͔͍ͤͨͦͤͦͭͤ͜͜͡ͻ ͍͙͍ͫͭͯͨͤ͟͜ύ ͯ͊͒͊͟͡ΊͭΈͫΎ ͍͍ͨͪͦ͒ͦ͗ мл ͪͦ͋ͦ;͙ͻ ͍͒ͤ͜ ͍͒͜ 

͙͒͊ͭ ͨͦ;͊ͭͯ͟ ͍ͤ͊;͊ͤͤΎΦ  

̂ нлнл ͪͦͼ͜ ͨͦ͒͊ͤͤΎ ͙͎͍ͦͪͤ͊͜͜͡ ͔ͤͦ͋ͻ͙͒ͤ͜ͻ ͔͍͒ͦͯͣͤͭ͟͜ ͒͡Ύ ͊ͪ͊͘ͻ͍ͯ͊ͤͤΎ ͤ͊ ͣͫ͜ͼΎ 

͔͍͎͒ͪ͗͊ͤͦͦ ͭ͊ ͔͎ͪͦͤ͊͜͡Έ͎ͤͦͦ ͍͔͊ͣͦͤͤ͘͡Ύ ͔ͣͦ͗ ͚͒ͫͤ͘͜Ό͍͙͊ͭͫΎ ΄͡Ύͻͦͣ ͙ͤ͊͒ͫ͊ͤͤ͡Ύ ͝ͻ 

͍͙ͫ͊ͤͦ͊ͤ͟ͻ ͚ͦͨ͟͜Σ ͘ ͤ͊͊͒͊ͤͤ͟͡Ύͣ ͤ͊ ͍͍͒ͨͦ͒ͤ͜͜͜ ͺ͚͙͊͡ ͍͊͟͜͡ͺ͍͎ͦ͊ͤͦͦ͜͟ ͔͔͎ͭͪͦͤͤͦͦ͟͡ ͙ͨ͒ͨͫͯ͜ 

͍͙ͫͭͯͨͤ͊͟Σ ͤ͊ ͔͔ͭͪͦͤͤͯ͟͡ ͔͊͒ͪͫͯ ˽͙͚ͪͣ͊͡Έͤͦ͝ ͦͣͫ͟͜͜͝ ͊͊͒ͯ͘͟͡Σ ͊ͤ͊͘͘;͔ͤͯ ͍ ˾͔Ίͫͭͪ͜ ͫͯ͋ΩΊ͍ͭ͟͜ 

͍ͦͫͭͤ͜Έͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ̐˨˩ˣ˻ ͍ ͔͙ͭͪͣͤ͜Σ ͍͙ͤ͊͘;͔ͤ͜ ͍ ͪͦ͒͘͜͜͡ ± ͼ͙ͻ ͍̂ͣͦ ͊͋ͦ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ 

ͤΈ͎ͦͦΦ ̂ ͭ͊ͦͣͯ͟ ͍͙ͨ͊͒ͯ͟ ͤ͊͒͊ͤͤΎ ͙͎͍ͦͪͤ͊͜͜͡ ͔ͤͦ͋ͻ͙͒ͤ͜ͻ ͔͍͒ͦͯͣͤͭ͟͜ ͭ͊ ͯ͊͒͊ͤͤ͟͡Ύ ͎͍͒ͦͦͦͪͯ 

ͨͪͦ ͍ͤ͊;͊ͤͤΎ ͣ͗͜ ͊͊͒ͦͣ͘͟͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͭ͊ ͍͙ͫͭͯͨͤͦͣ͟ ό͊͘ ͯ;͊ͫͭ͜ ͋͊ͭΈ͍͟͜ ͊͋ͦ ͙͊ͦͤͤ͘͟ͻ 

͔͍͙͍ͨͪ͒ͫͭ͊ͤ͟͜ - ͒͡Ύ ͔͍ͤͨͦͤͦͭͤ͜͜͡ͻ ͍͙͍ͫͭͯͨͤ͟͜ύ ͚͒ͫͤ͘͜ΌΊͭΈͫΎ ͍͍ͨͪͦ͒ͦ͗ мл ͪͦ͋ͦ;͙ͻ ͍͒ͤ͜ ͍͒͜ 

͙͒͊ͭ ͨͦ;͊ͭͯ͟ ͍ͤ͊;͊ͤͤΎΦ 

˽ͦ͒͊ͤ͜ ͙͎͙ͦͪͤ͊͜͡ ͔͍͒ͦͯͣͤͭ͟͜ ͔͎͋ͪ͊͘͜ΌͭΈͫΎ ͯ ͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͨͪͦͭΎ͎ͦͣ ͯͫΈ͎ͦͦ 

͔ͨͪͦ͒ͯ͜ ͍ͤ͊;͊ͤͤΎΦ ˤ͙ͫͭͯͨͤ͟Σ ͯ Ύ͎ͦͦ͟ ͨͫ͜͡Ύ ͙ͦͭͪͣ͊ͤͤΎ ͔͒ͦͯͣͤͭ͊͟ ͨͪͦ ͍ͦͫͭͯ͜Σ ͤ͊ ͍ͨ͒ͫͭ͊͜͜ Ύ͎ͦͦ͟ 

͚͒ͫͤ͘͜ΌΊͭΈͫΎ ͍ͫͭͯͨΣ ͙ͣͤͦͫ͘͜͡Έ ͍͙ͨͪ͘͜΅͔Σ ͣ͜ΩΎΣ ͨͦ ͋͊ͭΈ͍ͦ͟͜Σ ͍͒ͦ͒͊ͭͦͦ͟ ͙ͦͫͦ͋ͫͭͦ ͔ͨͪ͒ΩΎ͍͡ΎΊ 



7 

 

͙͚ͨͪͣ͊͡Έ͚ͤ͜ ό͍͍͚͒͋ͪͦ͜͜͟͜ύ ͦͣͫ͟͜͜͝ ͊͊͒ͯ͘͟͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͍ͫ͒ͦ͜ͼ͍ͭͦ ͨͪͦ ͔͍͒ͪ͗͊ͤͯ ͔ͪΊͫͭͪ͊ͼ͜Ό 

͊ͭ͊͟ ͼ͙͍͜͡Έ͎ͤͦͦ ͫͭ͊ͤͯ ΅ͦ͒ͦ ͍͍͒ͨͦ͒ͤͦ͜͜͝ ͙ͣͤ͘͜ ͭ͊ ͍͙͎͒͊ͤͦͦ ͤ͊ ͚͎ͦͦ ͍ͨ͒ͫͭ͊͜͜ ͔͒ͦͯͣͤͭ͊͟Σ ΅ͦ 

͍ͨͦͫ͒͜;ͯΊ ͦͫͦ͋ͯΣ ͍͒ͦͣͦͫͭ͜͜ ͨͪͦ Ύͯ͟ ͍ͤͦͫΎͭΈͫΎ ͒ͦ ̐˨˩ˣ˻Φ ˻͙ͫͦ͋Σ Ύ͟͜ ͙ͨͦ͒͊͡ ͊͘Ύ͍͙ ͍ 

͔͔͚ͭͪͦͤͤ͟͜͡ ͺͦͪͣ͜Σ ͪͣ͟͜ ͎ͭͦͦΣ ͍ͦ͋ͦ͘ΩΎ͊ͤ͘͜ ͙͙ͨ͒ͨͫ͊ͭ͜ ͍͊ͫͤͯ͡ ͊͘Ύ͍ͯΣ ͍ͪͦ͒ͪͯͦ͊ͤͯ͘͟ 

͙͚ͨͪͣ͊͡ΈͤͦΌ ͦͣͫ͟͜͜ΊΌΦ 

̂ ͪ͊͘͜ ͊ͪ͊͘ͻ͍ͯ͊ͤͤΎ ͤ͊ ͍ͤ͊;͊ͤͤΎ ͊͘ ͪ͊ͻͯͤͦ͟ ͦ͟΄͍ͭ͜ ͺ͙͘͜;͙ͤͻ όΌ͙͙ͪ͒;͙ͤͻύ ͦͫ͋͜ 

͍͒ͦ͒͊ͭͦͦ͟ ͯ͊͒͊͟͡ΊͭΈͫΎ ͎͍͒ͦͦͪ͜ ͣ͗͜ ͊͊͒ͦͣ͘͟͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͭ͊ ͺ͙͘͜;ͤͦΌ όΌ͙͙ͪ͒;ͤͦΌύ ͦͫͦ͋ͦΌΣ 

Ύ͊͟ ͍͊ͣͦ͘͡ΎΊ ͨ͊ͭͤͯ͡ ͍ͦͫͭͤ͜Ό ͎ͨͦͫͯͯ͡ ͒͡Ύ ͔͔ͫ͋ ͊͋ͦ ͒͡Ύ ͤ͜΄ͦ͝ ͙ͦͫͦ͋Σ ͔͋ͪͯ;͙ ͤ͊ ͔͔ͫ͋ ͺ͍ͤ͊ͤͫͦ͜͜ 

͍ͦ͋ͦ͘ΩΎ͊ͤͤ͘Ύ ΅ͦ͒ͦ ͝͝ ͙ͦͨ͊ͭ͡Φ 

нΦ ˻͙ͫͦ͋Σ Ύ͟͜ ͙͙ͦͭͪͣ͊͡ ͔͔ͪͦͣͤ͒͊͟ͼ͜Ό ͤ͊ ͣͫ͜ͼΎ ͔͍͎͒ͪ͗͊ͤͦͦ ͊͋ͦ ͔͎ͪͦͤ͊͜͡Έ͎ͤͦͦ 

͍͔͊ͣͦͤͤ͘͡Ύ ͜ ͍ ͍͔ͯͫͭ͊ͤͦͤ͜͡ ͙ͫͭͪͦ͟Σ ͍͙ͤ͊͘;͔ͤ͜ ͯ ͪͦ͒͘͜͜͡ ± ͼ͙ͻ ͍̂ͣͦ ͊͋ͦ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͤΈ͎ͦͦΣ 

͔ͤ ͍͙͙ͦͤ͊͟͡ ͍͙͎ͣͦ ͒͡Ύ ͊ͪ͊͘ͻ͍ͯ͊ͤͤΎ ͤ͊ ͣͫ͜ͼΎ ͔͍͎͒ͪ͗͊ͤͦͦ ͊͋ͦ ͔͎ͪͦͤ͊͜͡Έ͎ͤͦͦ ͍͔͊ͣͦͤͤ͘͡Ύ 

όͪͣ͟͜ ͍͙͍ͨ͊͒͟͜Σ ͍͙ͤ͊͘;͔͙ͤͻ ͯ ͪͦ͒͘͜͜͡ ·LLL ͼ͙ͻ ͍̂ͣͦύΣ ͍ͭͪ͊;͊ΌͭΈ ͍ͨͪ͊ͦ ͍ ͨͦͭͦ;ͤͦͣͯ ͪͦͼ͜ ͤ͊ 

͊ͪ͊͘ͻ͍ͯ͊ͤͤΎ ό͔͔͍͔͔ͨͪ͒ͤͤΎύ ͤ͊ ͍ͤ͊;͊ͤͤΎ ͊͘ ͔͍͙͒ͪ͗͊ͤͣ ͭ͊ ͔͎ͪͦͤ͊͜͡Έ͙ͤͣ ͍͔͊ͣͦͤͤ͘͡ΎͣΦ 

˻͙ͫͦ͋Σ Ύ͟͜ ͙͙ͦͭͪͣ͊͡ ͔͔ͪͦͣͤ͒͊͟ͼ͜Ό ͤ͊ ͣͫ͜ͼΎ ͔͍͎͒ͪ͗͊ͤͦͦ ͊͋ͦ ͔͎ͪͦͤ͊͜͡Έ͎ͤͦͦ 

͍͔͊ͣͦͤͤ͘͡Ύ ͜ ͍ ͍͔ͯͫͭ͊ͤͦͤ͜͡ ͙ͫͭͪͦ͟Σ ͍͙ͤ͊͘;͔ͤ͜ ͯ ͪͦ͒͘͜͜͡ ± ͼ͙ͻ ͍̂ͣͦ ͊͋ͦ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͤΈ͎ͦͦΣ 

͍͙͙ͦͤ͊͟͡ ͍͙͎͙ͣͦ ͒͡Ύ ͊ͪ͊͘ͻ͍ͯ͊ͤͤΎ ͤ͊ ͣͫ͜ͼΎ ͔͍͎͒ͪ͗͊ͤͦͦ ͊͋ͦ ͔͎ͪͦͤ͊͜͡Έ͎ͤͦͦ ͍͔͊ͣͦͤͤ͘͡ΎΣ 

ͨ͒͜͡Ύ͎͊ΌͭΈ ͊ͪ͊͘ͻ͍ͯ͊ͤͤΌΦ 

оΦ ˽ͦͪΎ͒ͦ͟ ͔ͪ͊͊͘͜͡ͼ͜͝ ͍ͨͪ͊͊ ͍͙͍ͫͭͯͨͤ͟͜ ͤ͊ ͦ͋ͪ͊ͤͤΎ ͣͫ͜ͼΎ ͍ͤ͊;͊ͤͤΎ ͊͘ ͦ͟΄͙ͭ ͺ͙͘͜;͙ͤͻ 

ͭ͊κ͊͋ͦ Ό͙͙ͪ͒;͙ͤͻ ͦͫ͋͜ ͍͙ͤ͊͘;͊ΊͭΈͫΎ ˽͍͙͙ͪ͊͊ͣ͡ ͙͚ͨͪͦͣͯΦ 

̂ нлнл ͪͦͼ͜ ͊ͪ͊͘ͻ͍ͯ͊ͤͤΎ ͤ͊ ͍ͤ͊;͊ͤͤΎ ͊͘ ͦ͟΄͙ͭ ͺ͙͘͜;͙ͤͻ ͭ͊κ͊͋ͦ Ό͙͙ͪ͒;͙ͤͻ ͦͫ͋͜ ͔ͣͦ͗ 

͍͙͙ͨͪͦͦ͒ͭͫΈ ͤ͊ ͍ͨ͒ͫͭ͊͜͜ ͙ͨͦ͒͊ͤͻ ͍͙͙ͫͭͯͨͤ͊ͣ͟ ͚ͦͨ͟͜ ͔ͤͦ͋ͻ͙͒ͤ͜ͻ ͔͍͒ͦͯͣͤͭ͟͜ ΄͡Ύͻͦͣ 

͙ͤ͊͒ͫ͊ͤͤ͡Ύ ͝ͻ ͙͊ͫͦ͋͊ͣ͘ ͨͦ΄͍͎ͭͦͦͦ ͍͘ΩΎͯ͘͟ ͘ ͍ͦ͋ͦΩΎ͍͙ͦͣ͘͟ ͙ͦͨͫͦͣ ͍͔͊͒ͤ͟͡Έ ͤ͊ ͔͊͒ͪͫͯ 

˽͙͚ͪͣ͊͡Έͤͦ͝ ͦͣͫ͟͜͜͝ ͊͊͒ͯ͘͟͡Σ ͊ͤ͊͘͘;͔ͤͯ ͍ ˾͔Ίͫͭͪ͜ ͫͯ͋ΩΊ͍ͭ͟͜ ͍ͦͫͭͤ͜Έͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ̐˨˩ˣ˻ ͊͋ͦ 

͙͊ͫͦ͋͊ͣ͘ ͔͔͎ͭͪͦͤͤͦͦ͟͡ ͍͘ΩΎͯ͘͟Σ ͘ ͤ͊͊͒͊ͤͤ͟͡Ύͣ ͤ͊ ͍͍͒ͨͦ͒ͤ͜͜͜ ͺ͚͙͊͡ ͍͊͟͜͡ͺ͍͎ͦ͊ͤͦͦ͜͟ 

͔͔͎ͭͪͦͤͤͦͦ͟͡ ͙ͨ͒ͨͫͯ͜ ͍͙ͫͭͯͨͤ͊͟Σ ͤ͊ ͔͔ͭͪͦͤͤͯ͟͡ ͔͊͒ͪͫͯ ˽͙͚ͪͣ͊͡Έͤͦ͝ ͦͣͫ͟͜͜͝ ͊͊͒ͯ͘͟͡Σ 

͊ͤ͊͘͘;͔ͤͯ ͍ ˾͔Ίͫͭͪ͜ ͫͯ͋ΩΊ͍ͭ͟͜ ͍ͦͫͭͤ͜Έͦ͝ ͒͜Ύ͡Έͤͦͫͭ͜ ̐˨˩ˣ˻ ͍ ͔͙ͭͪͣͤ͜Σ ͍͙ͤ͊͘;͔ͤ͜ ˽͍͙͙ͪ͊͊ͣ͡ 

͙͚ͨͪͦͣͯ ͊͊͒ͯ͘͟͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Φ ˨͊ͭͯ ͨͦ͒͊ͤͤΎ ͔͍͒ͦͯͣͤͭ͟͜ ͍͙ͤ͊͘;͊ΌͭΈ ͊͘ ͍͙͒ͭͫͦͣ͜͟ ΄͔͔ͭͣͨ͡Ύ 

͍͍͔͒ͨͪ͊ͤͤ͜͡Ύ ͤ͊ ͨͦ΄͍ͭͦͦͣͯ ͍͔ͦͤͪͭ͟͜Φ ̂ ͭ͊ͦͣͯ͟ ͍͙ͨ͊͒ͯ͟ ͤ͊͒͊ͤͤΎ ͙͎͍ͦͪͤ͊͜͜͡ ͔ͤͦ͋ͻ͙͒ͤ͜ͻ 

͔͍͒ͦͯͣͤͭ͟͜Σ ͯ͊͒͊ͤͤ͟͡Ύ ͎͍͒ͦͦͦͪͯ ͨͪͦ ͍ͤ͊;͊ͤͤΎ ͣ͗͜ ͊͊͒ͦͣ͘͟͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͭ͊ ͍͙ͫͭͯͨͤͦͣ͟ ό͊͘ 

ͯ;͊ͫͭ͜ ͋͊ͭΈ͍͟͜ ͊͋ͦ ͙͊ͦͤͤ͘͟ͻ ͔͍͙͍ͨͪ͒ͫͭ͊ͤ͟͜ - ͒͡Ύ ͔͍ͤͨͦͤͦͭͤ͜͜͡ͻ ͍͙͍ͫͭͯͨͤ͟͜ύ ͭ͊ ͎͍͒ͦͦͦͪͯ ͣ͗͜ 

͊͊͒ͦͣ͘͟͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͭ͊ ͺ͙͘͜;ͤͦΌ όΌ͙͙ͪ͒;ͤͦΌύ ͦͫͦ͋ͦΌΣ Ύ͊͟ ͍͊ͣͦ͘͡ΎΊ ͨ͊ͭͤͯ͡ ͍ͦͫͭͤ͜Ό 

͎ͨͦͫͯͯ͡ ͒͡Ύ ͔͔ͫ͋ ͊͋ͦ ͒͡Ύ ͤ͜΄ͦ͝ ͙ͦͫͦ͋Σ ͚͒ͫͤ͘͜ΌΊͭΈͫΎ ͍͍ͨͪͦ͒ͦ͗ мл ͪͦ͋ͦ;͙ͻ ͍͒ͤ͜ ͍͒͜ ͙͒͊ͭ 

ͨͦ;͊ͭͯ͟ ͍ͤ͊;͊ͤͤΎηΦ 

ˤ͔͔͒ͭͨͪ͜ ͍͙͙ͫͭͯͨͤ͟ ͣͦ͗ͯͭΈ ͍͙ͨͦ͒͊͊ͭ ͙͎͙ͦͪͤ͊͜͡ ͔͍͒ͦͯͣͤͭ͟͜ ͔ͤ ͭ͜͡Έ͙͟ ͙ͦͫͦ͋ͫͭͦΣ ͊ ͜ ͊͘ 

͎͒ͦͨͦͣͦͦΌ ͍͊ͫͦ͋͘͜ ͨͦ΄͍͎ͭͦͦͦ ͍͘ΩΎͯ͘͟ ͭ͊ ͍ͤ͊ͭ͜Έ ΄͡Ύͻͦͣ ͙ͤ͊͒ͫ͊ͤͤ͡Ύ ͍͙ͫ͊ͤͦ͊ͤ͟ͻ ͚ͦͨ͟͜ 

͍͍͙͒ͨͦ͒ͤ͜͜ͻ ͔͍͒ͦͯͣͤͭ͟͜Σ ͘ ͤ͊͊͒͊ͤͤ͟͡Ύͣ ͤ͊ ͺ͚͙͊͡ ͍͊͟͜͡ͺ͍͎ͦ͊ͤͦͦ͜͟ ͔͔͎ͭͪͦͤͤͦͦ͟͡ ͙ͨ͒ͨͫͯ͜ 

͍͙ͫͭͯͨͤ͊͟Σ ͤ͊ ͔͔ͭͪͦͤͤͯ͟͡ ͔͊͒ͪͫͯ ˽͙͚ͪͣ͊͡Έͤͦ͝ ͦͣͫ͟͜͜͝ ͊͊͒ͯ͘͟͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Φ 

ˣ͔͔͔ͨͦͫͪ͒ͤ͘Ί ͨͦ͒͊ͤͤΎ ͙͎͍ͦͪͤ͊͜͜͡ ͔͍͒ͦͯͣͤͭ͟͜ ͒ͦ ˽͙͚ͪͣ͊͡Έͤͦ͝ ͦͣͫ͟͜͜͝ ͊͊͒ͯ͘͟͡ ͍͙΅ͦ͝ 

͍͙ͦͫͭ͜ ͭ͊ ͔͎͋ͪ͊ͤͤ͘͜Ύ ͝ͻ ͯ ͤΈͦͣͯ ͙ͫͭͦͪ͜;ͤͦ ͍͔ͦ͋ͯͣͦͤͦ͡ ͍͙͎ͣͦͦΌ ͍͍͊ͦͤͦ͒͊ͫͭ͊͘͟ ͨͪͦ ͔ͭΣ ΅ͦ 

ͦͫͦ͋͊ ͔ͣͦ͗ ͙͙ͦͭͪͣ͊ͭ ͍͙΅ͯ ͍ͦͫͭͯ͜ ͊͘ ͦ͟΄͙ͭ ͔͍͎͒ͪ͗͊ͤͦͦ ͋Ό͔͒͗ͭ ͙͊͡΄͔ ͙ͦ͒ͤ ͪ͊͘Φ ˢ͔͡ 

ζ͙ͤ͊͒ͫ͊ͤͤ͡Ύ ͍͙ͫ͊ͤͦ͊ͤ͟ͻ ͚ͦͨ͟͜ ͔͍͒ͦͯͣͤͭ͟͜Σ ͘ ͤ͊͊͒͊ͤͤ͟͡Ύͣ ͤ͊ ͍͍͒ͨͦ͒ͤ͜͜͜ ͺ͚͙͊͡ 
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͍͊͟͜͡ͺ͍͎ͦ͊ͤͦͦ͜͟ ͔͔͎ͭͪͦͤͤͦͦ͟͡ ͙ͨ͒ͨͫͯ͜ ͍͙ͫͭͯͨͤ͊͟Σ ͤ͊ ͔͔ͭͪͦͤͤͯ͟͡ ͔͊͒ͪͫͯ ˽͙͚ͪͣ͊͡Έͤͦ͝ 

ͦͣͫ͟͜͜͝η ͔ͤ ͍͍͒ͨͦ͒͊͜͜Ί ͍͙΅͔͊ͤ͊͘͘;͔͚ͤ͜ ͙͒ͦͭͪͤ͟͜Φ 

ˤ ͚ͣ͊͋ͯͭͤΈͦͣͯ ͨͪͦͨͦͤͯΊͭΈͫΎ ͔͔ͨͪ͒͋͊;͙͙ͭ ͍ ͙ͦͫͦ͋ͫͭͦͣͯ ͔͊͋ͤͭ͟͜͜ ͍͙ͫͭͯͨͤ͊͟ ͍ ͙͚̐͒ͤ͜ 

͔͍͚͒ͪ͗͊ͤ͜ ͋͊͘͜ ͘ ͙ͨͭ͊ͤΈ ͍͙ͦͫͭ͜Σ Ύ͊͟ ͍ͨͦͤͫͭ͜Ό ͦͤͭͪͦ͟͡ΌΊ ͨͪͦͼ͔ͫ ͔ͤ ͭ͜͡Έ͙͟ ͍ͫͭͯͨͯΣ ͊ ͚ 

͍ͤ͊;͊ͤͤΎΣ ͍͍͔͒ͨͦ͒ͤ͜͜ ͔ͨͦ͡Σ Ύ͔͟ ͍͒ͦͦ͘͡ΎΊ ͍͙ͫͭͯͨͤͯ͟ ͙ͦ͒ͤ ͪ͊͘ ͙ͦ͋ͪ͊ͭ ͣͫ͜ͼ͔ ͍ͤ͊;͊ͤͤΎ ͊͘ 

͔͍͙͒ͪ͗͊ͤͣ ͍͔͊ͣͦͤͤ͘͡ΎͣΦ ͔̇Σ ͨͦ-͔ͨͪ΄͔Σ ͔͙͍͙ͯͤͣͦ͗ͭ͡Έ ͍͙͍ͦ͗͊ͤͤ͘͡Ύ ͘ ͋ͦͯ͟ ͍͙͍ͫͭͯͨͤ͟͜Σ ͊Σ 

ͨ -͎͔ͦ͒ͪͯΣ ͍͙ͪͦ͊ͤͭ͊͗ͭ͘Έ Ύ͟ ͍͍͒͋ͪͦ͜͜͟͜ ͭ͊ ͙͚ͨͪͣ͊͡Έͤ͜ ͦͣͫ͟͜͜͝ ͍͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Σ ͭ͊͟ ͜ 

ͨͦ΄͍ͭͦ͜ ͍͔͒͒ͤͤ͜͜͡Ύ ͙ͪ͊ͤ͟͝Φ 

˿͙ͨͫͦ͟ ͍͙͙͙ͦͪͫͭ͊ͤ͟ͻ ͔͔͒͗ͪ͡Υ 

1. ͍͙̂ͣͦ ͙͚ͨͪͦͣͯ ͒͡Ύ ͒ͦ͋ͯͭͭ͘Ύ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜  ͍ нлнл ͪͦͼ͜Φ 

URL : https:// zakon.rada.gov.ua/ laws/show/z1192-19#Text (͒͊ͭ͊ ͍͔͔ͪͤͤͤ͘Ύ: лмΦлсΦнлнл ͪΦ). 

2. ˭͙ͣͤ͜ ͒ͦ ̂ͣ ͍͙ͦ ͙͚ͨͪͦͣͯ ͤ͊ ͍ͤ͊;͊ͤͤΎ ͒ͦ ͍͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͙̂ͪ͊ͤ͟͝ ͍ нлнл ͪͦͼ͜Φ 

URL : https:// zakon.rada.gov.ua/ laws/show/z0415-20#n6 (͒͊ͭ͊ ͍͔͔ͪͤͤͤ͘Ύ: лмΦлсΦнлнл ͪΦ). 

̂˨˴ отуΦмпм 

˸͍ͦ͗͊ͪͦͫΈ͙͚͟ ˤΦ ˸ΦΣ ͟Φ ͭΦ ͤΦΣ ͒ͦͼ͔ͤͭ; ˶ ͙͍͙͔ͭͤͤͦ͟ ˽Φ ˶ΦΣ ͟ Φ ͭ Φ ͤ ΦΣ ͒ͦͼ͔ͤͭ; 

˸ͯͪ͊ͻ͍ͦͫΈ͙͚͟ ˿Φ ˢΦΣ ͟Φ ͭ Φ ͤ Φ; ˸ ͊ͪͤ͟͜ ˸Φ ˻.Σ ͟Φ ͭΦ ͤΦΣ ͒ͦͼ͔ͤͭ; ˿ ͔͎ͦ͡ ˾Φ ˱ΦΣ ͟Φ ͤΦ ͘͜ ͫͦͼΦ ͦͣ͟ΦΣ ͒ͦͼ͔ͤͭ; 

̒ͤͯ΄͔͍ͫΈ͊͟ ˻Φ ˱ΦΣ ͟ ΦͭΦ ͤ Φ; ˴ ͔ͦͨͪͫ͊͟ ˤΦ ˸.; ˸ ͔ͦͭͪͦͤͤͦ͟ ʕ Φ ˤΦ; x ͊͊͡΄͍ͦ ˨Φ ˤΦ; 

˭͔͍͊ͫ͡Έ͊͟ ˻Φ ʕ ΦΣ ͟ Φ ͭΦ ͤΦ; ̅ ͎͔͍ͤͦͤͦ͜ ˻Φ ˨ ΦΣ ͟ ΦͭΦ ͤΦΣ ͒ͦͼ͔ͤͭ; ˿ ͙ͪ͜͟ ˸ Φ ʕ ΦΣ ͟Φ ͔Φ ͤΦ; 

˥͊ͪͣ͊΄ ˻Φ ˤΦΣ ͟ Φ ͭΦ ͤΦ; x ͦͤ͒͊ͪ ˸Φ ˻ΦΣ ͔ͫͭͯ͒ͤͭ 

˴˽˱ ͣ͜Φ ˱͎ͦͪΎ ˿ͦͪͫ͜͟Έ͎ͦͦ͟Σ ͣΦ ˴͙͍͝Σ ̂ͪ͊ͤ͊͟͝ 

˛˞˛ˎ˘˕ˏ˛˞˟˴ ˜˴ˑˢ˛ˑ˴ˏ ˑ˛ ˛˝ːˍ˚˴˔ˍˣ˴˵ ˞ˍ˖˟˴ˏ ˞˟˝ˠ˗˟ˠ˝˚˕ˢ 

˜˴ˑ˝˛˔ˑ˴˘˴ˏ ˟ˍ ˵ˢ˚˰ ˔˚ˍˤ˒˚˚ˬ ˏ ˜˝˛ˡ˛˝˴˰˚˟ˍˣ˴˖˚˴˖ ˝˛ˎ˛˟ ˴

ˏ ˠ˙˛ˏˍˢ ˴˚ˡ˛˝˙ˍˣ˴˖˚˛ː˛ ˞ˠ˞˜˴˘˩˞˟ˏˍ 
ˤ ͍ͯͣͦ͊ͻ ͫͯ;͎͊ͫͤͦͦ ͫͯͫͨ͜͡Έ͍ͫͭ͊Σ ͙ͦ͟͡ ͍͙ͦͫͤͦͤͣ ͔͔͒͗ͪͦͣ͡ ͤ͜ͺͦͪͣ͊ͼ͜͝ Ί ͔͔ͤͭͪͤͭ͜Σ 

͍͙͙ͤ͊͟Ί ͙ͨͭ͊ͤͤΎ ͨͦ΄ͯͯ͟ ͍͙ͤͦͻ ͨ͒͜ͻ͍ͦ͒͜ ͒͡Ύ ͦͣͯͤ͊͟͜͟ͼ͜͝ ͣ͗͜ ͔͍͙͙ͨͪ͒ͫͭ͊ͤ͊ͣ͟ ˭ˤ˻ ͭ͊ 

͍͙͙ͫͭͯͨͤ͊ͣ͟Φ ˻͙͍ͫͦ͋ͦ͡ ͊ͭͯ͊͟͡Έͤͦ ͼ͔ ͙ͨͭ͊ͤͤΎ ͍ ͍ͯͣͦ͊ͻ ͫͯ;͊ͫͤͦ͝ ͙͔͙ͫͫͭͣ ͔͔͎ͭͪͦͤͤͦͦ͟͡ 

͍ͫͭͯͨͯΣ ͙ͦ͟͡ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͙͍ͤ͊͗ͦ ͘ ͔ͨͦͭͤͼ͚͙͙ͤͣ͜ ͔͙ͫͭͯ͒ͤͭ͊ͣ ͍͙ͦ͒ͭ͘ΈͫΎ ͒ͦ ͣͤͣͯͣͯ͜͜Φ ˨ͤ͜ 

͍͒͜͟ ͙͙ͪͭͻ ͍͔͔͚͒ͪΣ ͪͤͦͣ͊ͤͭͤ͘͜͜͜ ͺ͔͙͍ͫͭ͊͜͡ ͭ͊ ͤ͜΄͜ ͊͘ͻ͙ͦ͒ ͎ͨͦ͒͋ͤͦͦ͜ ͪͦ͒ͯ ͘ ͙ͦ͗ͤͣ͟ ͪͦͦͣ͟ 

͍ͭͪ͊;͊ΌͭΈ ͍ͫͦΌ ͊ͭͯ͊͟͡Έͤͫͭ͜ΈΦ ˢ ͼ͜Ί͝ ͍͔͙ͫͤΣ ͍ ͍͘ΩΎͯ͘͟ ͘ ͔͔͎ͨ͒ͣͦͦ͜͜͜͡;ͤͦΌ ͙ͫͭͯ͊ͼ͜ΊΌΣ ΅ͦ 

͍͙͙ͤ͊͟͡ ͍ ͍ͫͭ͜͜ ς ͝ͻͤΊ ͍͔͔ͨͪͦ͒ͤͤΎ ͍͎͊͊͘͜͡ ͔͙͍͔ͤͣͦ͗͡Φ ́ͦͣͯ ͨͦ΄ͯ͟ ͊͡Έ͔͙͍͙ͭͪͤ͊ͭͤͻ ΄͡Ύͻ͍͜ 

ͦͣͯͤ͊͟͜͟ͼ͜͝ ͘͜ ͍͙͙ͫͭͯͨͤ͊ͣ͟ Ί ͦ͒ͤ͜ΊΌ ͘ ͟͡Ό;͍͙ͦͻ ͔ͨͪͦ͋ͣ͡ ͫͯ;͊ͫͤͦ͝ ͨͪͦͺͦͪ͜Ίͤͭ͊ͼ͚ͤͦ͜͝ ͙ͪͦ͋ͦͭΦ 

ˤ ͼ͚͜ ͙ͫͭͯ͊ͼ͜ ͝Ί͙͔͒ͤ ͍͙ͨͪ͊͡Έ͔ͤ ͪ͜΄͔ͤͤΎ ͒͡Ύ ͍ͪͦ͘ΩΎ͊ͤͤ͘Ύ ͼ͜Ί͝ ͔͙ͨͪͦ͋ͣ͡ ς ͔͔ͤͭͪͤͭ͜-

͔͙ͪͫͯͪͫ ͭ͊ ͫͦͼ͊͜͡Έͤ͜ ͔ͣ͗͜Φ ˿͔ͨͭͪ͟ ͝ͻ ͙͍͔͚ͣͦ͗ͦͫͭ͡ ͙ͨͪ͊ͭ͟;ͤͦ ͔͔͙͚͋ͣ͗ͤ͘Σ ͎͍͔ͦͦͤ͡ ς 

͍͙ͨͪ͊͡Έ͙͚ͤ ͨ͒͜ͻ͒͜Φ ˹͚͊͋͜͡Έ΄ͦΌ ͨͦͨͯ͡Ύͪͤͫͭ͜Ό ͔͔ͫͪ͒ ͔͍͙͍ͨͪ͒ͫͭ͊ͤ͟͜ ˭ˤ˻ ͭ͊ ͍͙͍ͫͭͯͨͤ͟͜ 

ͫΈ͎ͦͦ͒ͤ͜ ͙ͦͪͫͭͯ͟ΌͭΈͫΎ ͦͺ͜ͼ͚ͤ͜͜ ͚͙ͫ͊ͭ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͭ͊ ͝ͻͤ͜ͻ ͙ͫͭͪͯͭͯͪͤ͟ͻ ͍ͨ͒ͪͦ͒͘͜͜͜͡Σ ͊ ͭ͊ͦ͗͟ 

ͫͦͼ͊͜͡Έͤ͜ ͔͔͔ͣͪ͗Σ ͭ͊͟͜ Ύ͟ Facebook, Telegram, Instagram ͭͦ΅ͦΦ ˻ͺ͜ͼ͚ͤ͜͜ ͚͙ͫ͊ͭ ˭ˤ˻ ͭ͊ ͚͎ͦͦ 

͙ͫͭͪͯͭͯͪͤ͟ͻ ͍ͨ͒ͪͦ͒͘͜͜͜͡ ͙ͤͤ͜ Ί ͍͙ͦͫͤͦͤͣ ͔͔͒͗ͪͦͣ͡ ͤ͜ͺͦͪͣ͊ͼ͜͝Φ ̋ͦ ͗ ͍͙͔ͨͦͤͤ ͙͙ͣͫͭͭ͜ ͚ͫ͊ͭΣ 

΅ͦ͋ ͙͋ͯͭ ͙͙ͦͪͫͤͣ͟ ͒͡Ύ ͍͙͍ͫͭͯͨͤ͟͜Κ ̒͟ ͙ͪͦͨͤ͊ͭ͘͘͜ ͻͦͪͦ΄͙͚ ͚ͫ͊ͭ ͤ͊ ͺͦͤ͜ ͎͋͊͊ͭΈͦͻ 

͔͔ͨͦͫͪ͒ͤ͜ͻΚ ˱ ;ͦͣͯ ͔ͫ͊ͣ ͼ͔͚ ͚ͫ͊ͭ Ί ͻͦͪͦ΄͙ͣΚ  

https://zakon.rada.gov.ua/laws/show/z1192-19#Text
https://zakon.rada.gov.ua/laws/show/z0415-20#n6
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˽͙ͪ ͍͙͋ͦͪ͜ ͚ͣ͊͋ͯͭͤΈͦ͝ ͨͪͦͺ͔ͫ͜͝ ͍͙͙ͫͭͯͨͤ͟ ͭ͊ ͝ͻͤ͜ ͋͊ͭΈ͙͟ ͔ͪͯ͟ΌͭΈͫΎ ͪΎ͒ͦͣ ͍͙͊ͫͤ͡ͻΣ 

͙͡΄͔ ͣ͝ ͙ͪͦͯͣ͘͘͜͡ͻΣ ͙͔͍ͪͭͪ͟͜͝Σ ͜ ͤ͊ ͚ͫ͊ͭ͜ ͍͙ͦͤ ͻͦ;ͯͭΈ ͚͙ͤ͊ͭ͘ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͍ͫͦ͝ ͙͊ͨͭ͊ͤͤ͘ΎΦ ̂ 

͎ͦ͗ͤͦͦ͟ ͍ͫͦ͝ ͼ͜͜͡ ͭ͊ ͍͊͒͊ͤͤ͘Ύ ͙ͨͪ ͍͙͋ͦͪ͜ ͚ͣ͊͋ͯͭͤΈͦ͝ ͨͪͦͺ͔ͫ͜͝Υ ͒͡Ύ ͙ͦ͒ͤͻ ς ͼ͔ ͔͔͙͍ͨͪͫͨͭͤ͊͟ 

ͪͦ͋ͦͭ͊ ͍ ͚ͣ͊͋ͯͭͤΈͦͣͯΣ ͒͡Ύ ͤ͜΄͙ͻ ς ͍͙ͫͦ͟ ͊ ͊ͪͦ͋ͭͤ͊͘͜ ͨ͊ͭ͊͡Σ ͔ͭͪͭ͜ ͙ͦ͋ͪ͊ΌͭΈ ͨͪͦͺ͔ͫ͜ΌΣ Ύ͊͟ 

͔͋ͯ͒ ͣ͝ ͼ͍͊ͦ͜͟ΌΣ ͜ ͭΦ ͤ͜Φ ˢ͔͡Σ ͙ͨͦͨͪ ͨ͒͜ͻ͙ͦ͒ ͒ͦ ͍͙͋ͦͪͯΣ ͙ͯ͒͟ ͗ ͙ͨͭ͜ ͍ͤ͊;͙͊ͭͫΎ ͨͫ͜͡Ύ ΄͙ͦ͟͡Σ ͭ͊ 

ͤ͊ ͊͒͊͘;͜Σ Ύ͟͜ ͨͦ͊͒͊͟͡ΌͭΈͫΎ ͤ͊ ͚ͣ͊͋ͯͭͤΌ ͨͪͦͺ͔ͫ͜ΌΣ ͙͊ͨͭ͊ͤͤ͘ΎΣ ΅ͦ ͍ͫͭ͊͡ΎͭΈ ͫͦ͋͜ ͍͙͙ͫͭͯͨͤ͟Σ 

͍͙͊͘͘;͚͊Σ ͦ͒ͤ͜ ͚ ͭ͜ ͗Φ ˤ ͔ͨͪ΄ͯ ;͔͎ͪͯΣ ͼ͔ ͤ͜ͺͦͪͣ͊ͼ͜Ύ ͨͪͦ ͔ͭΣ ;͙ͣ ͔͋ͯ͒ ͚͙͊ͣ͊ͭͫ͘Ύ ͡Ό͙͒ͤ͊ ͨͫ͜͡Ύ 

͊ͤ͘͟͜;͔ͤͤΎ ͼΈ͎ͦͦ ͍͔͙͔ͯͤͪͫͭͭͯ͜κ͙ͤͫͭͭͯͭͯ͜κͺ͊ͯ͟͡Έ͔ͭͭͯκ͊͟ͺ͔͙͒ͪΦ ˽ͦ-͎͔͒ͪͯΣ ͊Σ ͙͍ͣͦ͗ͦ͡Σ ͍ͤ͊ͭ͜Έ 

͒͡Ύ ͎ͦͦͫ͟Έ ͨ-͔ͦͨͪ΄͔Σ ͔͒ ͔͋ͯ͒ ͨͪ͊ͼΌ͍͙͊ͭ ͍͙͙ͨͯͫͤ͟͟ ͨͫ͜͡Ύ ͊ͤ͘͟͜;͔ͤͤΎΚ ˹͊ͫͭͯͨͤ͊ ͤ͜ͺͦͪͣ͊ͼ͜ΎΣ 

Ύͯ͟ ͻͦ;ͯͭΈ ͙ͤ͊ͭ͘ ͍͙͙ͫͭͯͨͤ͟Σ ͼ͔ ΅ͦ Ύ ͋ͯ͒ͯ ͍͙͍;͙͊ͭΣ Ύ͟ ͜ ͔͒ Ύ ͋ͯ͒ͯ ͼ͔ ͍͙͍;͙͊ͭΦ ˢ ͭ͊ͦ͟ ͗ς ΅ͦ 

ͨͦͭͪ͋ͤͦ͜ ͒͡Ύ ͎ͭͦͦΣ ΅ͦ͋ ͍͙͙ͫͭͯͨͭ ͤ͊ ͦ͋ͪ͊ͤͯ ͣͤͦΌ ͔ͫͨͼ͊͜͡Έͤͫͭ͜Έκ͍ͦͫͭͤ͜Ό ͎ͨͪͦͪ͊ͣͯ ͜ ͭΦ ͤ͜Φ 

͙́͊ͣ͟ ;͙ͤͦͣΣ ͻͦͪͦ΄͙͚ ͚ͫ͊ͭ ͨ͒ͪͦ͒ͯ͘͜͜͡Σ ͘ ͋ͦͯ͟ ͨͪͦͺͦͪ͜Ίͤͭ͊ͼ͚ͤͦ͜͝ ͙ͪͦ͋ͦͭΣ ͍͙͔ͨͦͤͤ ͍ͨͦͤͫͭ͜Ό 

͍͜ ͍͙͒ͨͦͫͭ͜ ͤ͊ ͍͙΅͔͊ͤ͊͘͘;͔ͤ͜ ͙͊ͨͭ͊ͤͤ͘Ύ ͍͙ͫͭͯͨͤ͊͟Φ  

мΦ ͙̉ͣ Ύ ͋ͯ͒ͯ ͚͙͊ͣ͊ͭͫ͘Ύ ͨͫ͜͡Ύ ͊ͤ͘͟͜;͔ͤͤΎ ͍͔͙͔ͯͤͪͫͭͭͯ͜Κ ˹͊ ͼ͔ ͙͊ͨͭ͊ͤͤ͘Ύ ͣͦ͗ͤ͊ 

͍͍͙͒ͨͦͫͭ͜͜, ͍͒͊΄͙ ͍͙;͔ͪͨͤͯ ͤ͜ͺͦͪͣ͊ͼ͜Ό ͨͪͦ ͔ͫͨͼ͊͜͡Έͤͫͭ͜Έ ͭ͊ ͍ͦͫͭͤ͜Ό ͎ͨͪͦͪ͊ͣͯΦ ˤ͙ ͔͔ͣͦ͗ͭ 

͙ͫ͊͊ͭ͘͟Σ ΅ͦ ͙ͣ ͙͙ͪͦͣͫͭ͘͜͡ ͤ͊ ͚ͫ͊ͭ͜ ͍͙͚ͨͦͤ ͔ͭͫͭ͟ ͍ͦͫͭͤ͜Έͦ͝ ͎͙ͨͪͦͪ͊ͣ ς ͨͪͦ;͙͚͔ͭ͊ͭ ͝͝, ͜ ͍͔ͫ 

ͪͦͯͣ͘͘͜Ί͔ͭΦ ˽͔ͪͦͭ ͍͔͔͔ͤ͊͒ͤ ͍͔͔ͭͪ͒͗ͤͤΎ ͍͙͊͘͘;͚͊ ͔ͤ ͍͍͒ͨͦ͒͊͜͜Ί ͚͒ͫͤͦͫͭ͜͜Φ ˨͡Ύ ͎ͭͦͦΣ ΅ͦ͋ 

͔͔ͫͪ͒ͤΈ͙͙ͦͫͭ͊ͭͫͭ;͙͚ͤ ͯ;͔ͤΈ ͙ͦ͒ͤ͊͒ͼΎ͎ͭͦͦ ͊ͫͯ͟͡ ͍ͪͦͯͣ͘͘͜Σ ;͙ͣ ͔͗ ͍ͤ͜ ͔͋ͯ͒ ͚͙͊ͣ͊ͭͫ͘ΎΣ ͚ͦͣͯ 

͔ͤͦ͋ͻ͒ͤͦ͜ ζ͍͙ͨͪ͊͡Έͤͦη ͙ͨͦ͒͊ͭ ͼΌ ͤ͜ͺͦͪͣ͊ͼ͜ΌΦ ˿͔͊ͣ ͙͚ͭ͊͟ ͨ͒͜ͻ͒͜ ͜ ͍͒ͪͤ͘͜͜ΎΊ ͻͦͪͦ΄͙͚ ͚ͫ͊ͭ 

͔͔ͫͪ͒ ͤ͊͘;ͤͦ͝ ͟͜͡Έͦͫͭ͟͜ ͎͊ͤ͊ͦ͜͡;͙ͤͻ ͤ͜ͺͦͪͣ͊ͼ͚͙ͤ͜ͻ ͔͍ͪͫͯͪͫ͜Φ ˨͡Ύ ͎ͭͦͦΣ ΅ͦ͋ ͤ͜ͺͦͪͣ͊ͼ͜Ύ ͋ͯ͊͡ 

ͪͦͯͣ͊͘͘͜͡ ΄͙ͪͦͦͣͯ͟ ͦͯ͟͡ ;͙ͭ͊;͍͜Σ ͊ ͔ͤ ͙͡΄͔ ͍ͯ͘Έ͙ͣ͟ ͔ͫͨͼ͊ͫͭ͊ͣ͜͜͡ ͯ ͔͚ͦͤͪͭͤ͟͟͜ ͫͺ͔ͪ͜Σ ͝͝ 

ͨͦͭͪ͋ͤͦ͜ ͍͙ͨͦ͒͊͊ͭ ͊ͦͤ͟͜͡;ͤͦΌΣ ͤ͜ͺ͙͍ͦͪͣ͊ͭͤͦ ͭ͊ ͒ͦͫͭͯͨͤͦΣ ͨͦΎͫͤΌΌ;͙ ͍ͦͫͤͦͤ͜ ͔͙ͣͦͣͤͭ ͭ͊ 

͍ͪͦͫͭ͊͘͡ΎΌ;͙ ͊͟ͼ͔͙ͤͭ ͤ͊ ͎͍͙ͦͦͤ͡ͻ ͙͍ͦͫͦ͋ͦͫͭ͡Ύͻ ό͔͔͍͎ͨͪ͊͊ͻύ ͍͊΄ͦ͝ ͍ͦͫͭͤ͜Έͦ͝ ͎͙ͨͪͦͪ͊ͣ ͔͔ͫͪ͒ 

ͪΎ͒ͯ ͎͊ͤ͊ͦ͜͡;͙ͤͻΦ ˨͡Ύ ͒ͦͫΎ͎͔ͤͤͤΎ ͋͜͡Έ΄ͦ͝ ͔ͺ͔͙͍ͭͤͦͫͭ͟͜ ͣͦ͗ͤ͊ ͫͭ͊ͭͭ͜ ͙͙͊ͣͤͭ͘͜Σ ͙ͤ͊ͨͪ͊͒͟͡Σ ͤ͊ 

͍͔͙͙͒ͦͪͦ͜͟͡Σ ͔͒ ͭ͊ ͗ ͤ͜ͺͦͪͣ͊ͼ͜Ύ ͔͋ͯ͒ ͍ͦͯ͘;͔ͤ͊ ͍͙͊͒͊͟͡;͙͊ͣ ͊͋ͦ ͔͙ͫͭͯ͒ͤͭ͊ͣκ͍͙͙͙ͨͯͫͤ͊ͣ͟͟ 

͎ͫͭͪͯͭͯͪͤͦͦ͟ ͨ͒ͪͦ͒ͯ͘͜͜͡Φ ˽͙ͪ͊͒ͦͣ͟͡ ͎ͭ͊ͦͦ͟ ͨ͒͜ͻͦ͒ͯ ͔ͣͦ͗ ͙͋ͯͭ ͚ͫ͊ͭ ͊͟ͺ͔͙͒ͪ ͔͔ͤ͗ͤͪͤͦ͜͝ 

͔͎ͦͦ͟͜͡͝ ˴˽˱ ͣ͜Φ ˱͎ͦͪΎ ˿ͦͪͫ͜͟Έ͎ͦͦ͟ ώмϐΦ ˥͍͔ͦͦͤ͡Σ ΅ͦ͋ ͨͫ͜͡Ύ ͚͔ͦͤ͊ͦͣͤͤ͘͡Ύ ͘ ͔͙ͣ͊ͭͪ͊͊ͣ͜͡Σ 

ͪͦͣ͘͜΅͔͙͙ͤͣ ͤ͊ ͚ͫ͊ͭ͜Σ ͍͙ͫͭͯͨͤ͟ ͎ͣ͜ ;ͭͦ͜͟ ͍͍͙͙ͫͭ͊ͤͦͭΣ ͙ͣ͟ ͍ͤ͜ ͔͋ͯ͒ ͨͫ͜͡Ύ ͍͙ͨͯͫͯ͟Σ ͜ ͎͊͊͘͡Έ͙ͤͻ 

͍͙͍͍ͫͤͦ͟͜ ͤ͊ ͟΄ͭ͊ͭ͡Υ ζ˻Σ Ύ ͋ͯ͒ͯ ͔͔ͤ͗ͤͪͦͣ͜ΗηΣ ͔ͤ ͒ͦͫͭ͊ͭͤΈͦΦ ˽ͦͭͪ͋ͤͦ͜Σ ΅ͦ͋ ͍ͤ͜ ͍ͪͦͯͣ͘͘͜Σ Ύ͙ͣ͟ 

͔ͫ͊ͣ ͔͔ͤ͗ͤͪͦͣ͜ ͜ ͍ Ύ͚͟͜ ͫͺ͔ͪ͜ ͍ͤ͜ ͔͋ͯ͒ ͨͪ͊ͼΌ͍͙͊ͭΦ  

мΦнΦ ˨͔ Ύ ͋ͯ͒ͯ ͨͪ͊ͼΌ͍͙͊ͭ ͨͫ͜͡Ύ ͊ͤ͘͟͜;͔ͤͤΎΚ ˤ ͼΈͦͣͯ ͪͦ͒͘͜͜͡ ͚ͤ͊ͪ͊͟΅͔ ͨͪͦͫͭͦ 

͔͔ͨͪ͜͡;͙͙ͭ ͙ͨ͒ͨͪ͜Ί͍ͣͫͭ͊Σ ͺ͙ͪͣ͜ ͭ͊ ͍ͤ͊ͯͦ͟͜ ͍͙ͯͫͭ͊ͤͦΣ ͔͒ ͣͦ͗ͯͭ͘Έ ͨͪ͊ͼΌ͍͙͊ͭ ͍͙͙͙ͨͯͫͤ͟͟ 

ͨͫ͜͡Ύ ͊ͤ͘͟͜;͔ͤͤΎ ͍͊΄͎ͦͦ ͎ͫͭͪͯͭͯͪͤͦͦ͟ ͨ͒ͪͦ͒ͯ͘͜͜͡Φ ˸ͦ͗ͤ͊ ͙͙ͪͦ͋ͭ͘ ͙ͨͦͫ͊ͤͤ͡Ύ ͤ͊ ͚͙ͫ͊ͭ ͍͊΄͙ͻ 

͔ͨͦͭͤͼ͚͙ͤ͜ͻ ͍ͪͦ͋ͦͭͦ͒͊ͼ͍͜Σ ͙ͤ͊ͨͪ͊͒͟͡Σ Ύ͟ ͤ͊ ͚ͫ͊ͭ͜ ͊͟ͺ͔͙͒ͪ ͭͪ͊ͤͫ͡Ύͼ͚ͤͦ͜͝ ͔͙ͣ͒;ͤͦ͝ 

͔͔͋ͦͤ͗ͤͪ͜͜͜͝ ˴˽˱ ͣ͜Φ ˱ ͎ͦͪΎ ˿ͦͪͫ͜͟Έ͎ͦͦ͟ [2]Φ ̒͟΅ͦΣ ͍͙ ͔͒͊ͫͭ ͔͔ͨͪ͜͟͡ ͨͦͫ͊͒Σ ͤ ͊Ύ͟͜ ͔ͣͦ͗͘ 

͔͔͍͙ͨͪͭͤ͒ͯ͊ͭ ͍͊΄ ͍͙͙ͨͯͫͤ͟͟ ς ͔͋ͯ͒ ͍͎͊͊͘͜͡ ;͍ͯ͒ͦͦΦ ˭͊ͪ͊͘ ͊ͭͯ͊͟͡ΈͤͦΌ ͔͋ͯ͒ ͤ͜ͺͦͪͣ͊ͼ͜Ύ ͨͪͦ 

͊ͦͪ͒ͦͤͤ͘͟͜ ͦͣͨ͊ͤ͟͜͝Σ ͍ Ύ͙͟ͻ ͣͦ͗ͤ͊ ͨͪ͊ͼΌ͍͙͊ͭ ͨͫ͜͡Ύ ͙ͦͭͪͣ͊ͤͤΎ ͙͒ͨͦͣͯ͡Φ ˥͍͔ͦͦͤ͡Σ ΅ͦ͋ 

ͤ͜ͺͦͪͣ͊ͼ͜Ύ ͋ͯ͊͡ ͔ͦͤͪͭͤͦ͟͟ΌΦ  

мΦоΦ ̋ͦ Ύ ͋ͯ͒ͯ ͍͙͍;͙͊ͭ ͍͍ͨͪͦ͒ͦ͗ ͍ͤ͊;͊ͤͤΎΚ ˨͔ ͔͋ͯ͒ ͨͪͦͻ͙͙ͦ͒ͭ ͣͦΊ ͍ͤ͊;͊ͤͤΎΚ ˹͊ 

͔ͨͪ΄͙͚ ͎ͨͦ͡Ύ͒Σ ͼ͔ ͙ͨͭ͊ͤͤΎ ͣ͊ͦ͡ ͎ͦͦ͟ ͼ͍͙͊ͭ͜͟ΈΣ ͔͊͡ ͨͪͦͨͪ͊ͼΌ͍͍͊΄͙ ͔ͤ ͙ͦ͒ͤ ͪ͜͟ ͍ 

͙͚ͨͪͣ͊͡Έ͚ͤ͜ ͦͣͫ͟͜͜͝Σ ͘ ͍͔͍͔ͨͤͤͫͭ͜Ό ͔ͣͦ͗ͣͦ ͙ͫ͊͊ͭ͘͟Σ ΅ͦ ͼ͜ ͙ͨͭ͊ͤͤΎ ͍ͻͦ͒ΎͭΈ ͒ͦ ͭͦͨ рΣ Ύ͟͜ ͙ͣ 

͚ͤ͊;͊ͫͭ͜΄͔ ;ͯΊͣͦ ͍͒͜ ͍͙͍ͫͭͯͨͤ͟͜ ͭ͊ ͝ͻͤ͜ͻ ͋͊ͭΈ͍͟͜Φ ˱ ͨͪͦͫͭͦ ͔͔ͨͪ͜͡;͙͙ͭ ͙͒ͫͼ͙͙ͨͤ͜͡ ͔͋ͯ͒ ͊ͣ͊ͦ͘͡Σ 

ͦͫ͟͜͡Έ͙͟ ͔͒ͯ͗ ͍͊͗ͦ͟ ͙ͪͦͯͣͭ͘͘͜Σ ΅ͦ ͙ͨͪͻ͍ͦͯΊ ͭ͊ ;͙ ͤ͜΄͊ ͍ͤ͊͊͘Φ ˢ ͦͭ ͍͙͍͒ͦͨͦͤ΄͙ ͔͔ͨͪ͜͟͡ 
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͙͒ͫͼ͙ͨͤ͜͡ ͤ͜ͺͦͪͣ͊ͼ͜ΊΌ ͨͪͦ ͍͙ͤ͊;͙͟ ͭ͊ ͯͣͤͤ͜ΎΣ Ύ͟͜ ͣͦ͗ͤ͊ ͙͙ͦͭͪͣ͊ͭ ͍ ͨͪͦͼ͔ͫ͜ ͝͝ ͍͙͍;͔ͤͤΎΣ ͍͙ 

͔͔ͣͦ͗ͭ͘ ͊͘ͼ͍͙͙͊ͭ͜͟ ͍͊΄͙ͻ ͍͙͍ͫͭͯͨͤ͟͜Φ ˨ͦͼ͜͡Έͤͦ ͍͔͙ͤ͊ͫͭ ͙͙ͨͪ͊͒͟͡ ͎͎ͨͪͦͪ͊ͣͤͦͦ 

͔͔͊͋ͨ͘͘;͔ͤͤΎΣ Ύ͔͟ ͔͋ͯ͒ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭͫ͟Ύ ͨ͒͜ ;͊ͫ ͔͟͡ͼ͚͙ͤ͜ͻ ͍ͯͪͫ͟͜ ͭ͊ ͙ͨͪ͊ͭ͟;͙ͤͻ ͊ͤ͘ΎͭΈΦ 

˱͡Ό͚͔ͫͭͪͯͭ ͔͍͔͙͚ͨͪ͒ͫͭ͊ͤ͡ ͤ͊ ͚ͫ͊ͭ͜ ͔ͣ͊ͭͪ͊͜͡ ͔ͪͯ͘͡Έ͙ͭ͊ͭ͊ͣΣ ͙͙͙ͦͭͪͣ͊ͤͣ ͔͙ͫͭͯ͒ͤͭ͊ͣ ͙ͨͪ 

͍͙ͦͤ͊ͤͤ͟Ύ ͙ͨͪ͊ͭ͟;͙ͤͻ ͭ͊ ͙͊͋ͦͪ͊ͭͦͪͤ͡ͻ ͪͦ͋ͭ͜Σ ͙͍ͤ͒͒ͯ͊͜͜͡Έ͙ͤͻ ͍͊͒͊ͤ͘Έ ͭ͊ ͙͒ͨͦͣͤͦͣͯ͡ 

ͨͪΊͦ͟ ͍ͭͯ͊ͤͤΦ͜ ˸ͦ͗ͤ͊ ͯ ͍͙͎͡Ύ͒͜ ͍͔͙͒ͦͪͦ͊͜͟͡Σ Ύ͟ ͤ͊ ͚ͫ͊ͭ͜ ͍ͦͫͭͤ͜Έͦ͝ ͎͙ͨͪͦͪ͊ͣ ζ˱ͤͺͦͪͣ͊ͼ͚ͤ͜͜ 

͍͙ͣͪ͜Ό͍͊͡Έͤ͜ ͔ͭͻ͎ͤͦͦ͜͡͝ ͔͎ͦͦ͟͜͡;ͤͦ͝ ͔͔͙͋ͨ͘͟η ώоϐΣ ͔͒ ͔͍͔ͨͪ͒ͫͭ͊ͤ͜͡ ͙ͪͦͪͦ͋͘͟ ͔͍ͫͭͯ͒ͤͭ͜ ͭ͊ 

͍͙͊͒͊͟͡;͍͜ ͊͟ͺ͔͙͒ͪ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͍͔͔͔͒ͦͨͪͤͭ͊͘͜ͼ͜͝Φ ˨ͦ ͔ͪ;͜Σ ͭ͊͟͜ ͍͔͔͒ͦ͒ͣͦͤͫͭͪ͊͜ͼ͜͝ ;͍ͯ͒ͦͦ 

ͣͦ͗ͯͭ͘Έ ͍͙͙͒ͦͨͦͤͭ ͚ ͤ͜ͺͦͪͣ͊ͼ͜Ό ͨͪͦ ͔ͭΣ ;͙ͣ ͔͋ͯ͒ ͚͙͊ͣ͊ͭͫ͘Ύ ͚͚ͣ͊͋ͯͭͤ͜ ͔ͫͭͯ͒ͤͭ ͨͫ͜͡Ύ 

͙ͦͭͪͣ͊ͤͤΎ ͙͒ͨͦͣͯ͡Φ  

ˤ ͼ͚͜ ͔͎͊ͭͦͪ͟͜͝ ͔͔ͣͦ͗ͭ ͙͙ͦͨͫ͊ͭ ͚ ͪͤͦͣ͊ͤͭͤ͘͜͜͜ ͣ͗ͤ͊ͪͦ͒ͤ͜͜ ͨͪͦΊ͙ͭ͟Σ ͍ Ύ͙͟ͻ ͔͔͋ͪ ͯ;͊ͫͭΈ 

͍͊΄ ͙͚ͫͭͪͯͭͯͪͤ͟ ͨ͒ͪͦ͒͘͜͜͡ ς ͍ͦͫͭͤ͜͜Σ ͍ͤ͊ͯͦ͟͜ ͭͦ΅ͦΦ ˸͊Ί͔ͭ ͎͍͙͒ͦͦͦͪ ͨͪͦ ͍ͫͨͨͪ͊͜ͼΌ ͊͋ͦ 

͎͙ͨͪͦͪ͊ͣ ͍͚͎ͨͦ͒ͤͦͦ͜ ͙͒ͨͦͣ͡ ͊͘ ͍͙͙ͨͪͦ͒ͤͣ͜ ͙͙ͤͫͭͭͯͭ͊ͣ͜ ͍͙̐ͪͦͨ ͭ͊ ͍ͫͭͯ͜ ς ͙ͤ͊ͨ΄ͭ͜Έ ͨͪͦ ͼ͔Φ 

́͊͊͟ ͤ͜ͺͦͪͣ͊ͼ͜Ύ ͔͒ͯ͗ ͙͍͙͍ͨͪ͊͋͊͡ ͍ ͔ͦͤͭͫͭ͟͟͜ ͍͔͎͙ͫͨͦͤ͊͡͡Έͤͦ͝ ͔͒͜͝ ͍ͤ͊;͙͊ͭͫΎ ͊ͦͪ͒ͦͤͦͣ͘͟Σ ͊ 

͒͡Ύ ͍͊ͫ ͼ͔ ͙͍ͣͦ͗ͫͭ͜͡Έ ͙ͫͨͦͤͯ͊ͭ͟ ͍͙͍ͫͭͯͨͤ͟͜ ͙͙ͪͦ͋ͭ͘ ͍͚ͫ͜ ͍͙͋ͪ͜ ͤ͊ ͍͊΄ͯ ͙ͦͪͫͭ͟ΈΦ 

˻͍͋ͦΩΎ͍ͦͦ͘͟ ͪͦ͊͗ͭ͘͟͜Έ ͨͪͦ ͙͊ͯ͒ͭͦͪ͜͝Σ ͍ Ύ͙͟ͻ ͍ͤ͊;͊ΌͭΈͫΎ ͔͙ͫͭͯ͒ͤͭΦ ˢ ͪ͊͟΅͔ ς ͨͦ͊͗ͭ͟͜Έ 

͝ͻ ͺͦͭͦΣ ͍͔͒ͦ͜Φ ˹͔ ͔͚͔͒ͣͦͤͫͭͪͯͭ ͍͔ͫΣ ΅ͦ ͯ ͍͊ͫ Ί ς ͚͔ͨͦ͊ͯͭ͘͟ ͭ͜͡Έ͙͟ ͚ͤ͊ͪ͊͟΅͔Φ ˨͡Ύ ͔ͭͻͤ͜;͙ͤͻ 

͔ͫͨͼ͊͜͡Έ͔͚ͤͦͫͭ ͔͒ͣͦͤͫͭͪ͊ͼ͜Ύ ͎͊͋ͦͪ͊ͭͦͪͤͦͦ͡ ͦ͋͊͒ͤ͊ͤͤ͡Ύ ͍͙ͨͦͤͤ͊ ͙ͫͭ͊ͭ ͍͊΄ͦΌ ͍ͦͫͤͦͤͦΌ 

͙͍͙͍ͨͪ͊͋ͦ͡Ό ;͙͊ͫͭͤͦΌΦ ͍̉ͯ͒ͦͦΣ Ύ͟΅ͦ ͔͙ͣ͊ͭͪ͊͜͡ ͔͍͔ͨͪ͒ͫͭ͊ͤ͜͡ ͤ͊ ͚ͫ͊ͭ͜ ͋ͯ͒ͯͭΈ ͔ͪͦ͋ͤ͘͜͡ ͨ͒͜ 

;͊ͫ ͍ͤ͊;͊͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͯΦ 

мΦпΦ ̒͟ ͍͙͙ͫͭͯͨͭ ͤ͊ ͦ͋ͪ͊ͤͯ ͣͤͦΌ ͔ͫͨͼ͊͜͡Έͤͫͭ͜ΈΚ ˿͔͊ͣ ͼ͔͚ ͨͯͤͭ͟ ͚ͤ͊͋͜͡Έ΄ ͔͙͚ͦͤͪͭͤ͟͟ 

͘ ͯͫ͜ͻ ͜ ͍͙͔ͨͦͤͤ ͙͙ͣͫͭͭ͜ ͙͡΄͔ ͍͒ͦͫͭͦͪͤ͜͜ ͒͊ͤ͜Φ ˤͫΎ ͤ͜ͺͦͪͣ͊ͼ͜ΎΣ Ύͯ͟ ͍͙ ͪͦͣ͘͜΅ͯΊ͔ͭ ͍ ͼΈͦͣͯ 

ͪͦ͒͘͜͜͡Σ ͣ͊Ί ͍ͨͦͤͫͭ͜Ό ͍͍͙͒ͨͦ͒͊ͭ͜͜ ˽͍͙ͪ͊͊ͣ͡ ͙͚ͨͪͦͣͯ ͍͊΄͎ͦͦ ˭ˤ˻ ͭ͊ ͍̂ͣͦ͊ͣ ͙͚ͨͪͦͣͯ ͒͡Ύ 

͒ͦ͋ͯͭͭ͘Ύ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Φ ̂ ͍͙ͨ͊͒ͯ͟ ˴˽˱ ͣ͜Φ ˱͎ͦͪΎ ˿ͦͪͫ͜͟Έ͎ͦͦ͟ ͤ͜ͺͦͪͣ͊ͼ͜Ύ ͤ͊ ͚ͫ͊ͭ͊ͻ ͙ͫͭͪͯͭͯͪͤ͟ͻ 

͍ͨ͒ͪͦ͒͘͜͜͜͡ ͍͙ͨͦͤͤ͊ ͔ͦͪ͟͡Ό͍͙͊ͭͫΎ ͘ ͚ͫ͊ͭͦͣ ˽͙͚ͪͣ͊͡Έͤͦ͝ ͦͣͫ͟͜͜͝ ͍͔͙͔ͯͤͪͫͭͭͯ͜ ώпϐΦ ˴͔ͦͤͪͭͤͦ͟ 

͍͚͔͊ͯͭ͘͟ ͔ͫͨͼ͊͜͡Έͤͦͫͭ͜ ͭ͊ ͍ͦͫͭͤ͜͜ ͎͙ͨͪͦͪ͊ͣΣ ͊͘ Ύ͙͙ͣ͟ ͍͙ ͚͒ͫͤ͘͜ΌΊ͔ͭ ͎͍ͨ͒ͦͭͦͯ͜͟Σ ͺ͙ͦͪͣ 

͍ͤ͊;͊ͤͤΎΣ ͍ͦͫͭͤ͜͜ ͔ͫͭͯͨͤ͜ ͭͦ΅ͦΦ ˽͙΄ͭ͜Έ ͙͡΄͔ ͭ͜ ͙ͨͯͤͭ͟Σ Ύ͟͜ ͍͍͒ͨͦ͒͊͜͜ΌͭΈ ͍͊΄͚͜ ͔͚ͦͤͪͭͤ͟͟͜ 

͔ͫͨͼ͊͜͡Έͤͦͫͭ͜ ς ͔ͭΣ ΅ͦ ͊ͭͯ͊͟͡Έͤͦ ͒͡Ύ ͤ͜΄͙ͻΣ ͔ͤ ͍͙͊͗͒͘ ͊ͭͯ͊͟͡Έ͔ͤ ͯ ͍͊΄ͦͣͯ ͍͙ͨ͊͒ͯ͟Φ 

˾ͦ͒͘͜͡Ύ͚͔ͭ ͤ͜ͺͦͪͣ͊ͼ͜Ό ͊͘ ͔͎͊ͭͦͪ͟͜Ύ͙ͣΥ ͔ͦͪͣͦ͟ ͍ͫͭͯͨ ͤ͊ ͍͋͊͊͊ͪ͊ͭ͟͡Σ ͍ͫͭͯͨ ͒ͦ ͎͙ͣ͊ͫͭͪ͊ͭͯͪ͜Σ 

ͤ͜ͺͦͪͣ͊ͼ͜Ύ ͒͡Ύ ͍ͫͭͯͨͯ ͔ͤͦͣ͘͜ͼ͍͜ ͭͦ΅ͦΦ ˻͍͋ͦΩΎ͍ͦͦ͘͟ ͍͚͔͒͊͊ͭ ͙ͨͦͫ͊ͤͤ͡Ύ ͤ͊ ͦͺ͜ͼ͚ͤ͜͜ 

͔͙͒ͦͯͣͤͭ͟ ͭ͊ ͍ͫͦΊ;͊ͫͤͦ ͍ͦͤͦ͡Ό͚͔ͭ ͤ͜ͺͦͪͣ͊ͼ͜ΌΦ ˽͊ͣΩΎ͚͔ͭ͊ͭΣ Ύ͟΅ͦ ͤ͜ͺͦͪͣ͊ͼ͜Ύ ͨͪͦ ͍ͫͭͯͨ ͤ͊ 

͍͊΄ͦͣͯ ͚ͫ͊ͭ͜ ͔͋ͯ͒ ͔ͤ ͊ ͭͯ͊͟͡ΈͤͦΌΣ ͭͦ ͍͊΄͜ ͍͙͙ͫͭͯͨͤ͟ ͒ͦ ͍͊ͫ ͔ͤ ͙͚ͨͪ͒ͯͭΈ ς ͨ ͪͦͫͭͦ ͔ͤ ͣͦ͗ͯͭ͘ΈΣ 

ͦͫ͟͜͡Έ͙͟Σ ͦ͗ͤ͊͟ ͍ͫͭͯͨͤ͊ ͊ͣͨ͊ͤ͟͜Ύ ͣ͊Ί ͍ͫͦ͝ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͭ ͊ͭ ͔Σ ΅ͦ ͋ͯͦ͡ ͊ͭͯ͊͟͡Έ͙ͤͣ ͯ нлмф ͪͦͼ͜Σ 

͔ͣͦ͗ ͙͊ͪ͒ͤ͊͟͡Έͤͦ ͍͒ͪͤ͘͜͜Ύ͙ͭͫΎ ͍͒͜ нлнл ͪͦͯ͟Φ ˢΣ ͤͦ͒͜͜Σ ͍ͤ͊ͭ͜Έ ͣͤ͘͜Ό͍͙͊ͭͫΎ ͟͜͡Έ͊͟ ͪ͊͘ 

͍͍ͨͪͦ͒ͦ͗ ͍ͫͭͯͨͤͦ͝ ͊ͣͨ͊ͤ͟͜͝Φ ́͊ͦ͗͟ ͍͙͍͊͗ͦ͡ ͔͙͍ͦͨͪ͊ͭͤͦ ͔͔͊͋ͨ͘͘;͙͙ͭ ͍͙͍ͫͭͯͨͤ͟͜ ͔ͤͦ͋ͻ͒ͤͦ͜Ό 

ͤ͜ͺͦͪͣ͊ͼ͜ΊΌ ͍ ͔ͨͪͦ͒͜ ͨͦ͒͊ͤͤΎ ͘ ͊Ύ͍ ͜ ͔͍͒ͦͯͣͤͭ͟͜ ͍ ͍ͯͣͦ͊ͻ ͔͔͙ͦ͋ͣ͗ͤͻ ;͍͙͊ͫͦͻ ͪ͊ͣ͊͟ͻΦ 

˿͚͊ͭ ͎ͫͭͪͯͭͯͪͤͦͦ͟ ͨ͒ͪͦ͒ͯ͘͜͜͡ ͼ͔ ͚͎ͦͦ ͙ͦ͋͡;;Ύ ͍ ͔͔ͣͪ͗͜ ˱͔͔ͤͭͪͤͭΣ ͼ͔ ͔ͨͪ΄͔Σ ΅ͦ ͋͊;͙ͭΈ 

͍͙ͫͭͯͨͤ͟Σ ͊ ͔ͨͪ΄͔ ͍͔ͪ͊͗ͤͤΎ ͍͙͊͗͒͘ ͚͍͙͍ͤ͊͊͗͜͡΄͔Φ ˭ͪͦ͋ͭ͜Έ ͍͚ͫ͜ ͚ͫ͊ͭ ͊ͦͤ͟͜͡;͙ͤͣΣ 

͙ͪͦͯͣͣ͘͘͜͡ ͭ͊ ͙ͨͪͦͫͭͣ ͍ ͙͍ͦͪͫͭͯ͊ͤͤ͟͜Σ ͙ͤ͊ͨͪ͊͒͟͡Σ Ύ͟ ͚ͫ͊ͭ ͺ͊ͯ͟͡Έ͔ͭͭͯ ͫͦͼ͎ͦͦ͜͜͡͝ ͜ ͍ͨͪ͊͊ ˴˽˱ 

ͣ͜Φ ˱͎ͦͪΎ ˿ͦͪͫ͜͟Έ͎ͦͦ͟ ώрϐΦ  

˹͔ ͋ͯ͒͘Έ͔ͭ ͨͪͦ ͙ͦͤͭ͊ͭ͟͟ ς ͯ ͋͜͡Έ΄ͦͫͭ͜ ͍͙͍ͨ͊͒͟͜ ͍͊΄͜ ͍͙͙ͫͭͯͨͤ͟ ͊͘ͻͦ;ͯͭΈ ͘ ͍͙͊ͣ 

͍͙ͨͦͫͨͯ͊ͭͫ͜͟͡ΎΣ ͜ ;͙ͣ ͋͜͡Έ΄͔ ͙͍͔͚ͣͦ͗ͦͫͭ͡ ͒͡Ύ ͍͎ͦͪͦͭͤͦͦ͘ ͍͘ΩΎͯ͘͟Σ ͙ͭͣ ͪ͊͟΅͔Φ ˤ ͔͒͊͜͜͡Σ ͔ͤ 

͍͊ͪͭͦ ͔͍͙ͦ͋ͣ͗ͯ͊ͭͫΎ ͦͺ͜ͼ͚ͤͦ͜Ό ͔͊͒ͪͫͦΌ ͭ͊ ͫͭ͊ͼ͙ͦͤ͊ͪͤͣ͜ ͔͔ͭ͡ͺͦͤͦͣΦ ˻͍͋ͦΩΎ͍ͦͦ͘͟ ͍͊͗ͭ͟͜Έ 
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͔͊͒ͪͫͯ ͔͔ͭͪͦͤͤͦ͟͡͝ ͨͦ΄͙ͭΦ ̒͟΅ͦ ͍͙ ͣ͊Ί͔ͭ ͦͺ͜ͼ͚ͤ͜͜ ͙ͫͭͦͪͤ͜͟ ͍ ͫͦͼ͔͔ͣͪ͗͊ͻ ς ͔ͤ  ͊͋ͯ͒͘Έ͔ͭ ͙͒͊ͭ 

ͤ͊ ͙ͤͻ ͙ͨͦͫ͊ͤͤ͡ΎΦ ˢ͔͡ ͙ͨͪ ͍͙͙ͦͪͫͭ͊ͤͤ͟͜ ͫͦͼ͊͜͡Έ͙ͤͻ ͔͔ͣͪ͗ ͔ͤ ͒ͦͫͭ͊ͭͤΈͦ ͨͪͦͫͭͦ ͍͔͙͊ͫͭ͘ 

ͫͭͦͪͤͯ͜͟  ͯFacebook ͊͋ͦ ͊ͤ͊͟͡ ͍ Telegram ͜ ͍͍͍͙͒͒ͯ͊ͭ͜͜ ͝ͻ ͪ͊͘ ͍ ͣͫ͜ΎͼΈΣ ͝ͻ ͨͦͭͪ͋ͤͦ͜ ͙͍͊ͭͤͦ͟ 

͍͙ͨͪͦͫͯ͊ͭΦ ˾͔͎ͯ͡Ύͪͤͦ ͍ͦͤͦ͡Ό͍͙͊ͭ ͔ͦͤͭͤͭ͟Σ ͪͦͣ͘͜΅͍͙ͯ͊ͭ ͍͔ͨͦ͒ͦͣͤͤ͜͡Ύ ͘ ͍͙͙ͤͦͤ͊ͣ ͨͪͦ ͍͊΄ 

͙͚ͫͭͪͯͭͯͪͤ͟ ͨ͒ͪͦ͒͘͜͜͡Σ ͍͍͙͒ͨͦ͒͊ͭ͜͜ ͤ͊ ͍͔ͨͦ͒ͦͣͤͤ͜͡Ύ ͭͦ΅ͦΦ ́͊ͦ͗͟ ͔͒ͯ͗ ͍͙͍͊͗ͦ͡ ͙ͤ͊͒͊ͭ 

ͤ͜ͺͦͪͣ͊ͼ͜Ό ͨͪͦ ͙ͦͤͭ͊ͭ͟͟ ͙͚ͨͪͣ͊͡Έͤͦ͝ ͦͣͫ͟͜͜͝Υ ͔͊͒ͪͫͯΣ ͔͔ͭ͡ͺͦͤ ͎͊ͪΎ;ͦ͝ ͤ͜͜͡͝ ͭͦ΅ͦ ς ͍͔ͫ 

͔͙͊͗ͭ͘͡Έ ͍͒͜ ͎ͭͦͦΣ Ύ͟ ͼ͔ ͍͔ͨͦͫͭ͊ͤͦ͡ ͯ ͍͊΄ͦͣͯ ˭ˤ˻Φ ˹͔ ͚͍͙͊ͣ͘ ͋ͯ͒ͯͭΈ ͙ͦͤͭ͊ͭ͟͟ ͔ͫͭͯ͒ͤͭͫΈ͙͟ͻ 

͎͍ͦͪ͊ͤ͜ ͍ͫ͊ͣͦͪΎ͍͒ͯ͊ͤͤΎ ς ͭ͊͊͟ ͤ͜ͺͦͪͣ͊ͼ͜ΎΣ ͙ͤ͊ͨͪ͊͒͟͡Σ Ύ͟ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͍ͤ͊;͊ͤͤΎ ͊͋ͦ 

͙͍ͨͪͦ͗͊ͤͤΎ ͍ ͎͙ͯͪͭͦ͗ͭͯ͟Σ ͙ͦͭͪͣ͊ͤ͊ ͍͒͜ ͔͍ͫͭͯ͒ͤͭ͜Σ ͍͙͙ͫͭͯͨͤ͊ͣ͟ ͙͚ͫͨͪͣ͊ΊͭΈͫΎ ͪ͊͟΅͔ ͤ͗͜ ͭ͊Σ 

Ύͯ͟ ͤ͊͒͊ΌͭΈ ͍͙͙ͫͨͪͦ͋ͭͤ͜͜͟ ˭ˤ˻Φ ˥͍͔ͦͦͤ͡Σ ΅ͦ͋ ͍͙ͫͭͯͨͤ͟ ͎ͣ͘͜ ͘ ͍͙͊ͣ ͍͘ΩΎ͙͊ͭͫ͘Ύ ͊͘ ͔ͤͦ͋ͻ͒ͤͦͫͭ͜͜ 

ͭ͊ ͍͙͙ͨͦͫͭ͊ͭ ͙͊ͨͭ͊ͤͤ͘ΎΣ Ύ͟͜ ͍ ͤΈ͎ͦͦ ͙͊͘͡΄͙͙ͫ͡Ύ ͨͫ͜͡Ύ ͍͍͍͒͒ͯ͊ͤͤ͜͜Ύ ͚ͫ͊ͭͯΦ 

˨͔ͯ͗ ͍͙͍͊͗ͦ͡Ό ͫͭͦͪͦͤͦΌ ͋ͯ͒Έ-Ύ͎ͦͦ͟ ͤ͜ͺͦͪͣ͊ͼ͚͎ͤͦͦ͜ ͔ͪͫͯͪͫͯ Ί ͚͎ͦͦ ͍ͯ͊͘͜͡Έ͙͚ͤ 

͙ͫ͊͒ͤ͟͟͡Φ ͙̉ͣ ͪ͊͟΅͔ ͍ͯ͊͘͜͡Έ͔ͤ ͍͔ͫͯͨͪͦͦ͒͗ͤͤΎ ͍͊΄͎ͦͦ ͚ͫ͊ͭͯΣ ͙ͭͣ ͍͒ͦ΄͔ ͍͙ͫͭͯͨͤ͟ ͊͘ͻͦ;͔ ͤ͊ 

ͤΈͦͣͯ ͔͔͍͙ͨͪ͋ͯ͊ͭΣ ͜ ͙ͭͣ ͋͜͡Έ΄͔ ͤ͜ͺͦͪͣ͊ͼ͜͝ ͍ͤ͜ ͔ͣͦ͗͘ ͙͒ͤ͊ͭͫ͘͜Ύ ͨͪͦ ͍͊ͫΦ ˢ ͔ͦͭ͗Σ ΄͊ͤͫΣ ΅ͦ ͍ͤ͜ 

͙͚͔ͨͪ͒ ͒ͦ ͍͊ͫ ͍ͤ͊;͙͊ͭͫΎ ͪͦͫͭ͊͘ΊΦ ˽͔ͪͦͭ ͙ͨͪ ͍͚ͫ͜ ͍ͯ͊͘͜͡Έ͚ͤ͜ ͪ͊ͫ͟͜ ͎͍͔ͦͦͤ͡ ͒͡Ύ ͚ͫ͊ͭ͊ ς 

͍͔ͤ͊ͨͦͤͤͤΎΦ ˹͊ ͍͊΄ͦͣͯ ͚ͫ͊ͭ͜ ͍͙͙ͫͭͯͨͤ͟ ͍͙ͨͦͤͤ͜ ͍͒ͪ͊ͯ͘͜ ͍͒͜΄͙ͯ͊ͭ͟ ͔ͤͦ͋ͻ͒ͤͯ͜ ͤ͜ͺͦͪͣ͊ͼ͜Ό ͭ͊ 

͙͙ͦͭͪͣ͊ͭ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͍ͫͦ͝ ͙͊ͨͭ͊ͤͤ͘Ύ ͚ ͍͔͍͙͙ͨͤͭͫΎ ͍ ͍ͫͦΊͣͯ ͋͊͗͊ͤͤ͜ ͙ͫͭ͊ͭ ͔ͫ͊ͣ ͍͊΄͙ͣ 

͔ͫͭͯ͒ͤͭͦͣΦ 

˿͙ͨͫͦ͟ ͍͙͙͙ͦͪͫͭ͊ͤ͟ͻ ͔͔͒͗ͪ͡Υ 

1. ˿͚͊ͭ ͊͟ͺ͔͙͒ͪ ͔͔ͤ͗ͤͪͤͦ͜͝ ͔͎ͦͦ͟͜͡͝ ˴˽˱ ͣ͜Φ ˱͎ͦͪΎ ˿ͦͪͫ͜͟Έ͎ͦͦ͟Φ 

URL : https://ecology.kpi.ua ό͒͊ͭ͊ ͍͔͔ͪͤͤͤ͘ΎΥ ноΦлрΦнлнлύ. 

2. ˿͚͊ͭ ͊͟ͺ͔͙͒ͪ ͭͪ͊ͤͫ͡Ύͼ͚ͤͦ͜͝ ͔͙ͣ͒;ͤͦ͝ ͔͔͋ͦͤ͗ͤͪ͜͜͜͝ ˴˽˱ ͣ͜Φ ˱͎ͦͪΎ ˿ͦͪͫ͜͟Έ͎ͦͦ͟Φ 

URL : http://bi.fbmi.kpi.ua ό͒͊ͭ͊ ͍͔͔ͪͤͤͤ͘ΎΥ ноΦлрΦнлнлύΦ 

3. ˿͚͊ͭ ͍ͦͫͭͤ͜Έͦ͝ ͎͙ͨͪͦͪ͊ͣ ζ˱ͤͺͦͪͣ͊ͼ͚ͤ͜͜ ͍͙ͣͪ͜Ό͍͊͡Έͤ͜ ͔ͭͻ͎ͤͦͦ͜͡͝ ͔͎ͦͦ͟͜͡;ͤͦ͝ 

͔͔͙͋ͨ͘͟η. URL : https://ivstem.kpi.ua ό͒͊ͭ͊ ͍͔͔ͪͤͤͤ͘ΎΥ ноΦлрΦнлнлύΦ 

4. ˿͚͊ͭ ˽͙͚ͪͣ͊͡Έͤͦ͝ ͦͣͫ͟͜͜͝ ˴˽˱ ͣ͜Φ ˱͎ͦͪΎ ˿ͦͪͫ͜͟Έ͎ͦͦ͟Φ ¦w[ Υ ƘǘǘǇǎΥκκǇƪΦƪǇƛΦǳŀ ό͒͊ͭ͊ 

͍͔͔ͪͤͤͤ͘ΎΥ ноΦлрΦнлнлύΦ 

5. ˿͚͊ͭ ͺ͊ͯ͟͡Έ͔ͭͭͯ ͫͦͼ͎ͦͦ͜͜͡͝ ͜ ͍ͨͪ͊͊ ˴˽˱ ͣ͜Φ ˱͎ͦͪΎ ˿ͦͪͫ͜͟Έ͎ͦͦ͟Φ 

URL : https://fsp.kpi.ua/ua ό͒͊ͭ͊ ͍͔͔ͪͤͤͤ͘ΎΥ ноΦлрΦнлнлύΦ 
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̂˨˴ оту.141 

˸͍ͦ͗͊ͪͦͫΈ͙͚͟ ˤΦ ˸ΦΣ ͟Φ ͭΦ ͤΦΣ ͒ͦͼ͔ͤͭ; ˶ ͙͍͙͔ͭͤͤͦ͟ ˽Φ ˶ΦΣ ͟Φ ͭ Φ ͤ ΦΣ ͒ͦͼ͔ͤͭ; 

˸ͯͪ͊ͻ͍ͦͫΈ͙͚͟ ˿Φ ˢΦΣ ͟Φ ͭ Φ ͤ Φ; ˸ ͊ͪͤ͟͜ ˸Φ ˻ΦΣ ͟Φ ͭΦ ͤΦΣ ͒ͦͼ͔ͤͭ; ˿ ͔͎ͦ͡ ˾Φ ˱ΦΣ ͟Φ ͤΦ ͘͜ ͫͦͼΦ ͦͣ͟ΦΣ ͒ͦͼ͔ͤͭ; 

̒ͤͯ΄͔͍ͫΈ͊͟ ˻Φ ˱ΦΣ ͟ ΦͭΦ ͤ Φ; ˴ ͔ͦͨͪͫ͊͟ ˤΦ ˸.; ˸ ͔ͦͭͪͦͤͤͦ͟ ʕ Φ ˤΦ; x ͊͊͡΄͍ͦ ˨Φ ˤ.; 

˭͔͍͊ͫ͡Έ͊͟ ˻Φ ʕ ΦΣ ͟ Φ ͭΦ ͤΦ; ̅ ͎͔͍ͤͦͤͦ͜ ˻Φ ˨ ΦΣ ͟ ΦͭΦ ͤΦΣ ͒ͦͼ͔ͤͭ; ˿ ͙ͪ͜͟ ˸ Φ ʕ ΦΣ ͟Φ ͔Φ ͤΦ; 

ˣͯͭͦͪͤ͊͜ ˨Φ ˻ΦΣ ͔ͫͭͯ͒ͤͭ 

˴˽˱ ͣ͜Φ ˱͎ͦͪΎ ˿ͦͪͫ͜͟Έ͎ͦͦ͟Σ ͣΦ ˴͙͍͝Σ ̂ͪ͊ͤ͊͟͝ 

˞ˍ˖˟ ˜˝˕˖˙ˍ˘˩˚˛˵ ˗˛˙˴˞˴˵ ˗˜˴ ˴˙Ȣ ˴ː˛˝ˬ ˞˴˗˛˝˞˩˗˛ː˛ 

ˬ˗ ˛˞˚˛ˏ˚˒ ˑ˓˒˝˒˘˛ ˴˚ˡ˛˝˙ˠˏˍ˚˚ˬ ˏ˞˟ˠ˜˚˕˗˴ˏ  
˾͍͙ͦͭͦ͘͟ ͤ͜ͺͦͪͣ͊ͼ͚͙ͤ͜ͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͭ͊ ͨͦ͒͊͡Έ΄͙͚ ͔͔ͨͪͻ͒͜ ͒ͦ ͦͣͯͤ͊͟͜͟ͼ͚͜ ͊͘ 

͎͒ͦͨͦͣͦͦΌ ͤ͜ͺͦͪͣ͊ͼ͚͙ͤ͜ͻ ͔͍ͪͫͯͪͫ͜ ͭ͊ ͔͔͔͍͙ͣͪ͗ͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͍͙ͨ͒͜΅ͯΊ ͙ͨͦͨͭ ͤ͊ ͚ͦͤ͊ͤ͡-

͔͙ͪͫͯͪͫ ͍͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͒͡Ύ ͍͙͍ͫͭͯͨͤ͟͜Φ ̂ нлнл ͪͦͼ͜ ͙ͨͪͦͭ ͔͔ͨͦͨͪ͒ͤ͜ͻ ͍ͪͦ͟͜Σ ͦͪͣ͟͜ 

͍͙͍ͫͭͯͨͤ͟͜ ͒͡Ύ ͒ͦ͋ͯͭͭ͘Ύ ͍ͦͫͭͤ͜Έ͎ͦͦ ͍ͪͤ͜Ύ ͍͋͊͊͊ͪ͊͟͡ ͤ͊ ͍ͦͫͤͦ͜ ͍ͨͦͤͦ͝ ͎͊͊͘͡Έͤͦ͝ ͔͔ͫͪ͒ͤΈͦ͝ 

͍͙ͦͫͭ͜Σ ͔͔ͭͪͦͤͤͦ͟͡ ͋ͯ͒ͯͭΈ ͍͙ͨͦ͒͊͊ͭ ͊͘Ύ͍͙ ͭ͊ͦ͗͟ ͍͙͙ͫͭͯͨͤ͟ ͒ͦ ͎͙ͣ͊ͫͭͪ͊ͭͯͪ͜Σ ΅ͦ ͫͭ͊ͦ͡ 

͙͍ͣͦ͗ͦ͡ ͍͊͒͘Ύ͙͟ ͍͍͔ͫͭ͊ͤͦͤͤ͡Ό ͍ͦ͋ͦΩΎ͍͙ͦͣ͘͟ ͙ͫ͊͒ͤͦͣ͟͟͡ ͎ͦͤͯͪͫͤͦͦ͟͟ ͋͊͊͡ ͔ͪͯ͘͡Έ͙ͭ͊ͭ 

Ί͙͎͒ͤͦͦ ͍͎ͫͭͯͨͤͦͦ ͙ͫͨͭͯ͜ ͘ ͔ͤͦͣͤͦ͘͜͝ ͍͙ͣͦ ͤ͊ ͨͦͤ͊͒ ул ͔ͫͨͼ͊͜͡ΈͤͦͫͭΎͻ [1]Φ ˨͍ͦͫ͒͜ ˴˽˱ ͣ͜Φ 

˱͎ͦͪΎ ˿ͦͪͫ͜͟Έ͎ͦͦ͟ ͍͊ͫ͒͘͜;͙͍Σ ΅ͦ ͋͜͡Έ΄ͫͭ͜Έ ͍͙͍ͫͭͯͨͤ͟͜ ͤ͊ ͍͚ͦͫͭͤ͜͜ ͍͔ͪͤ͜Έ ͍͋͊͊͊ͪ͊͟͡ ͤ͊ ͋͊͘͜ 

͍ͨͦͤͦ͝ ͎͊͊͘͡Έͤͦ͝ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ ό͒͊͜͡ ς ˽˭˿˻) ͭ͊ ͍͙͍ͫͭͯͨͤ͟͜ ͒ͦ ͎͙ͣ͊ͫͭͪ͊ͭͯͪ͜ ͙ͦͪͫͭͯ͟ΌͭΈͫΎ 

͔ͫ͊ͣ ͔͔ͤͭͪͤͭͦͣ͜Σ ͔ͦͪͣ͊͘͟Σ ͔ͫͨͼ͊͜͡Έͤͦ ͍͔͙ͫͭͦͪͤͣ ͚ͫ͊ͭͦͣ ˽͙͚ͪͣ͊͡Έͤͦ͝ ͦͣͫ͟͜͜͝ ˴˽˱ ͣ͜Φ ˱͎ͦͪΎ 

˿ͦͪͫ͜͟Έ͎ͦͦ͟ όhttps:// pk.kpi.uaύΣ ͒͡Ύ ͨͦ΄ͯͯ͟ ͨͦͭͪ͋ͤͦ͜͝ ͤ͜ͺͦͪͣ͊ͼ͜͝ ͍ͫͭͦͫͦͤͦ ͍ͫͭͯͨͯ ͤ͊ ͍ͤ͊;͊ͤͤΎΣ 

͔ͫͨͼ͊͜͡Έ͔͚ͤͦͫͭ ͭ͊ ͍ͦͫͭͤ͜͜ͻ ͎ͨͪͦͪ͊ͣΣ ͺ͊ͯ͟͡Έ͔͍ͭͭ͜ ͭ͊ ͙͍ͤͫͭͭͯͭ͜͜ ͍͔͙͔ͯͤͪͫͭͭͯ͜ [2].  

˨͡ Ύ ͊ͤ͊ͯ͘͜͡ ͋ͯͦ͡ ͍͘Ύͭͦ ͙͍͙͚͊ͭͤ͟ ͔ͨͪͦ͒͜ ͍ͫͭͯͨͤͦ͝ ͊ͣͨ͊ͤ͟͜͝ нлмф ͪͦͯ͟ όм ͍ͭͪ͊ͤΎ нлмф 

ͪͦͯ͟ ς ол ͍͔͔ͪͫͤΎ нлмф ͪͦͯ͟ύΦ ˭͊ ͼ͔͚ ͔ͨͪͦ͒͜Σ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ͙͒͊ͤͻ Google Analytics [3ϐΣ ͚ͫ͊ͭ 

˽͙͚ͪͣ͊͡Έͤͦ͝ ͦͣͫ͟͜͜͝ ˴˽˱ ͣ͜Φ ˱͎ͦͪΎ ˿ͦͪͫ͜͟Έ͎ͦͦ͟ ͍͍͙͒͒͊͜͜͡ мпу ͙ͭͫΦ ͙͍ͦͪͫͭͯ͊͟;͍͜ ͘͜ ͔͔ͫͪ͒ͤͣ͜ 

͙͍͙͊ͭͤͣ͟ ͔ͫ͊ͤͫͦͣ ͔͔͍ͨͪ͋ͯ͊ͤͤΎ ͤ͊ ͚ͫ͊ͭ͜ ͨͦͤ͊͒ мс ͻ͍͙͙ͤ͡Σ ΅ͦ ͍ͫ͒͜;͙ͭΈ ͨͪͦ ͍͔͙ͯ͟͡ 

͊͘ͼ͍͔͊ͤͫͭ͜͟͜͡Έ ͍ ͤ͜ͺͦͪͣ͊ͼ͜͝Φ ˻͍ͫͤͦͤ͜ ͔͙͙ͣͭͪ͟ ͊͘ ͔ͨͪͦ͒͜ ͍͔͔ͤ͊͒ͤ͜ ͤ͊ ͙ͪͫΦ мΥ 

 
˾͙ͫͯͤͦ͟ мΦ ˻͍ͫͤͦͤ͜ ͔͙͙ͣͭͪ͟ ͚ͫ͊ͭͯ ˽͙͚ͪͣ͊͡Έͤͦ͝ ͦͣͫ͟͜͜͝ ˴˽˱ ͣ͜Φ ˱͎ͦͪΎ ˿ͦͪͫ͜͟Έ͎ͦͦ͟ 

(01.05.2019 ς 30.09.2019) 
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˽͜͟ ͙͍ͦͪͫͭͯ͊͟ͼΈͦ͟͝ ͙͍͊ͭͤͦͫͭ͟͜ ͤ͊ ͚ͫ͊ͭ͜ ͙͍ͨͪͨ͊ ͤ͊ ͙͔ͨͤ͡Έ ς ;͊ͫ ͍ͦͫͤͦͤͦ͝ ͺ͙͊͘ ͍ͫͭͯͨͤͦ͝ 

͊ͣͨ͊ͤ͟͜͝ ͭ͊ ͨͦ͒͊ͤͤΎ ͔͔͙ͭͪͦͤͤ͟͡ͻ ͊͘Ύ͍ ό͙ͪͫ нΦύΥ 

 
˾͙ͫͯͤͦ͟ нΦ ˥ͪ͊ͺ͜͟ ͍͍͍͒͒ͯ͊ͤ͜͜Έ ͚ͫ͊ͭͯ ˽͙͚ͪͣ͊͡Έͤͦ͝ ͦͣͫ͟͜͜͝ ˴˽˱ ͣ͜Φ ˱͎ͦͪΎ ˿ͦͪͫ͜͟Έ͎ͦͦ͟ 

(01.05.2019 ς 30.09.2019) 

˻͍ͫͤͦ ͤ͜ ͍͍͍͒͒ͯ͊ͤͤ͜͜Ύ ͙͙ͨͪͨ͊͡ ͤ͊ ͔͔͔ͨͪ͒͒ͤΈ ͎ͦͦͦ͡΄͔ͤͤΎ ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͤ͊͒͊ͤͤΎ 

͔͔ͪͦͣͤ͒͊͟ͼ͜͝ ͊͘ ΄͙͙ͪͦͣ͟ ͦͤͯͪͫͦͣ͟͟ ͤ͊ ͋͊͘͜ ˽˭˿˻ ς нс ͙ͨͤ͡Ύ нлмф ͪͦͯ͟ ͚ͫ͊ͭ ͦ͒ͤͦ;͊ͫͤͦ 

͍͍͙͒͒͊͜͜͡ ммнро ͙͍ͦͪͫͭͯ͊͟;͍͜Φ ˿͔͔͚ͪ͒ͤ͜ ͙ͨͦ͊ͤ͘͟͟ ͯͤ͊͜͟͡Έ͙ͤͻ ͍͍͍͒͒ͯ͊͜͜;͍͜ ͤ͊ ͔͒ͤΈ ͍͙͍ͫͭ͊ͤͦ 

ͨͦͤ͊͒ п ͙ͭͫΎ;͜ ͟ ͙͍ͦͪͫͭͯ͊;͍͜ ͍͍ͨͪͦ͒ͦ͗ ͍ͫΈ͎ͦͦ ͙͍͎͊ͭͤͦͦ͟ ͔ͨͪͦ͒ͯ͜ ͍ͫͭͯͨͤͦ͝ ͊ͣͨ͊ͤ͟͜͝ ό͙ͪͫΦ оύΥ 

 
˾͙ͫͯͤͦ͟ оΦ ˥ͪ͊ͺ͜͟ ͍͍͍͒͒ͯ͊ͤ͜͜Έ ͚ͫ͊ͭͯ ˽͙͚ͪͣ͊͡Έͤͦ͝ ͦͣͫ͟͜͜͝ ˴˽˱ ͣ͜Φ ˱͎ͦͪΎ ˿ͦͪͫ͜͟Έ͎ͦ͟ ͦ

(01.05.2019 ς 30.09.2019) 

фсΣлу҈ ͙͍ͦͪͫͭͯ͊͟;͍͜ ͤ͊͘ͻ͙͙ͦ͒ͫ͡Έ ͍ ̂ͪ͊ͤ͟͜͝Σ ͔͔ͫͪ͒ 

ͤ͜΄͙ͻ ͪ͊ͤ͟͝ ͭ͊ͦ͗͟ ͤ͊Ύ͍ͤ͜ ˹͔ͣ͜;;͙ͤ͊Σ ˿ͨͦͯ͡;͔ͤ͜ ͙̊ͭ͊ͭ 

ˢ͔͙͙ͣͪ͟Σ ˹͔͙͒ͪ͊ͤ͒͜͡Σ ˾ͦͫ͜ΎΣ ˽ͦ͡Έ΅͊Σ ˤ͔͙͙ͦ͋ͪͭ͊ͤ͟͜͡ΎΣ 

͔́ͯͪ;;͙ͤ͊Φ ˿͔͔ͪ͒ ͣͫͭ͜ ͙̂ͪ͊ͤ͟͝ ͙͒ͪͯ͜͡Ί ˴͙͍͝ όпрΣрс҈ύΣ ͒͊͜͡ 

˨ͤͨͪͦ͜Σ ˭͊ͨͦͪ͗͗͜ΎΣ ˶Έ͍͍͜Σ ͍̆͊ͪ͟͜Φ  

˭͊ ͙ͨͪͫͭͪͦΎ͙ͣΣ ͘ Ύ͙͟ͻ ͙͍ͦͪͫͭͯ͊͟;͜ ͊͘ͻ͙͙ͦ͒͡ ͤ͊ ͚ͫ͊ͭ 

˽͙͚ͪͣ͊͡Έͤͦ͝ ͦͣͫ͟͜͜͝ ˴˽˱ ͣ͜Φ ˱͎ͦͪΎ ˿ͦͪͫ͜͟Έ͎ͦͦ͟Σ ͤ͊ ͔ͨͪ΄ͦͣͯ 

ͣͫ͜ͼ͜ ͣͦ͋͜͡Έͤ͜ ͙ͨͪͫͭͪͦ͝ όрсΣн҈ ͍͒͜ ͍ͫ͜ͻ ͍ͻ͍ͦ͒͜ ͤ͊ ͚ͫ͊ͭύ ͤ͊ 

͔ͦͨͪ͊ͼ͚͚ͤ͜͜ ͙͔ͫͫͭͣ͜ Android όопΣс҈ ͍͒͜ ͎͊͊͘͡Έͤͦ͝ ͟͜͡Έͦͫͭ͟͜ 

͍ͫ͜ͻ ͔ͦͨͪ͊ͼ͚͙ͤ͜ͻ ͙͔ͫͫͭͣ ͍ͻͦ͒ͯύΣ ͤ͊ ͎͚͒ͪͯ͜ ͙ͨͦ͘ͼ͜͝ 

ͫͭ͊ͼͦͤ͊ͪͤ͜͜ ͦͣͨ͟ΩΌ͔͙ͭͪ όпм҈ ͍͒͜ ͎͊͊͘͡Έͤͦ͝ ͟͜͡Έͦͫͭ͟͜ ͍ͫ͜ͻ 

ͦͨ ͔ͪ͊ͼ͚͙ͤ͜ͻ ͙͔ͫͫͭͣ ͍ͻͦ͒ͯύ ͘ ͔ͦͨͪ͊ͼ͚ͤͦ͜Ό ͙͔ͫͫͭͣͦΌ 

Windows όпуΣус҈ ͍͒͜ ͎͊͊͘͡Έͤͦ͝ ͟͜͡Έͦͫͭ͟͜ ͍ͫ͜ͻ ͔ͦͨͪ͊ͼ͚͙ͤ͜ͻ 

͙͔ͫͫͭͣ ͍ͻͦ͒ͯ) ό͙ͪͫΦ пύ. 
˾͙ ͫͯͤͦ͟ пΦ ˿͔͙͊ͤͫ ͍͍͍͒͒ͯ͊ͤ͜͜Έ ͚ͫ͊ͭͯ 

˽͙͚ͪͣ͊͡Έͤͦ͝ ͦͣͫ͟͜͜͝ ˴˽˱ ͣ͜Φ ˱͎ͦͪΎ 

˿ͦͪͫ͜͟Έ͎ͦͦ͟ ͊͘ ͙ͨͪͫͭͪͦΎ͙ͣ 

(01.05.2019 ς 30.09.2019) 
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˭͊ ͍͍͙͙ͦͣ͜͟ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͊ͣ͟͟ ͨͦͤ͊͒ пл҈ ͍͍͍͒͒ͯ͊͜͜;͍͜ ͚ͫ͊ͭͯ ς ͣͦͦ͒͡Έ ͍ͦͣ͜͟ ͍͒͜ му ͒ͦ 

нп ͍ͪͦ͟͜Σ ͊͘ ͔͍͙͙ͫͭ͊ͭͣ ͙͙ͨͦ͊ͤ͊ͣ͘͟͟ ͼ͜͡Έ͍ͦͦ͝ ͙͊ͯ͒ͭͦͪ͜͝ ͔ͪͫͯͪͫͯ ͋͜͡Έ΄ͫͭ͜Έ όсо҈ύ ͍ͫͭ͊ͤͦ͡ΎͭΈ 

;͍͙ͦͦ͜͟͡Φ  

́͊͊͟ ͊ͯ͘͡;͔ͤͫͭ͜Έ ͼ͜͡Έ͍ͦͦ͝ ͙͊ͯ͒ͭͦͪ͜͝ ͭ͊ ͤ͊͘;͙͚ͤ ͙ͨͦͨͭ ͤ͊ ͤ͜ͺͦͪͣ͊ͼ͚͙͚ͤ͜ ͔ͪͫͯͪͫ 

˽ͪ ͙͚ͣ͊͡Έͤͦ͝ ͦͣͫ͟͜͜͝ ˴˽˱ ͣ͜Φ ˱͎ͦͪΎ ˿ͦͪͫ͜͟Έ͎ͦͦ͟ ͍ͫ͒͜;͙ͭΈ ͨͪͦ ͔ͭΣ ΅ͦ ͔ͫ͊ͣ ͼ͔͚ ͚ͫ͊ͭ Ί ͎͍͙ͦͦͤͣ͡ 

͔͔͒͗ͪͦͣ͡ ͤ͜ͺͦͪͣ͊ͼ͜͝ ͨͪͦ ͔͔͎ͨͪ͋͜ ͍ͫͭͯͨͤͦ͝ ͊ͣͨ͊ͤ͟͜͝ ͒͡Ύ ͍͙͍ͫͭͯͨͤ͟͜ ͭ͊ ͝ͻͤ͜ͻ ͋͊ͭΈ͍͟͜Φ 

˽ͪͦͨͦͤͯΊͣͦ ͤ͊͒͊͜͡ ͋͘͜͡Έ΄͍͙ͯ͊ͭ ͟͜͡Έͫͭ͟͜Έ ͙ͨͦ͒͋ͤ͜ͻ ͔͍ͪͫͯͪͫ͜ ͒͡Ύ ͍͙͍ͫͭͯͨͤ͟͜ ͒͡Ύ ͍͔ͫ͋͜;͎ͤͦͦ ͝ͻ 

͊ͯ͘͡;͔ͤͤΎ ͤ͊ ͍ͫ͜ͻ ͔ͭ͊ͨ͊ͻ ͍ͫͭͯͨͤͦ͝ ͊ͣͨ͊ͤ͟͜͝ ͒ͦ ͍͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͙̂ͪ͊ͤ͟͝Φ 

˿͙ͨͫͦ͟ ͍͙͙͙ͦͪͫͭ͊ͤ͟ͻ ͔͔͒͗ͪ͡Υ 

1. ͍͙̂ͣͦ ͙͚ͨͪͦͣͯ ͒͡Ύ ͒ͦ͋ͯͭͭ͘Ύ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͍ нлнл ͪͦͼ͜Φ 

URL : https:// zakon.rada.gov.ua/ laws/show/z1192-19#Text (͒͊ͭ͊ ͍͔͔ͪͤͤͤ͘Ύ: лмΦлсΦнлнл ͪΦ). 

2. ˿͚͊ͭ ˽͙͚ͪͣ͊͡Έͤͦ͝ ͦͣͫ͟͜͜͝ ˴˽˱ ͣ͜Φ ˱͎ͦͪΎ ˿ͦͪͫ͜͟Έ͎ͦͦ͟Φ ¦w[ Υ https://pk.kpi.ua 

ό͒͊ͭ͊ ͍͔͔ͪͤͤͤ͘ΎΥ ноΦлрΦнлнлύΦ 

3. DƻƻƎƭŜ !ƴŀƭȅǘƛŎǎ ͒͡Ύ ͚ͫ͊ͭ͊ ˽͙͚ͪͣ͊͡Έͤͦ͝ ͦͣͫ͟͜͜͝ ˴˽˱ ͣ͜Φ ˱͎ͦͪΎ ˿ͦͪͫ͜͟Έ͎ͦͦ͟Φ 

URL : https://analytics.google.com/analytics/web/#/report-home/a79851769w119026288 

p124538200 ό͒͊ͭ͊ ͍͔͔ͪͤͤͤ͘ΎΥ мфΦл5.2020). 

̂˨˴ отуΦмпм 

Mozharovskyi V., Ph.D. in Technical Sciences, associated professor 

 Lytvynenko P., Ph.D. in Technical Sciences, associated professor; 

Murakhovskyi S., Ph.D. in Technical Sciences; Segol R., Ph. D. in social communication studies, 

associated professor; Yanushevska O., Ph.D. in Technical Sciences; Markin M., Ph.D. in Technical 

Sciences, associated professor; Kopersak V.; Motronenko V.; Siryk M., Ph.D. in Economics; 

Zalevska O., Ph.D. in Technical Sciences; Harmash O., Ph.D. in Technical Sciences; 

Finogenov O., Ph.D. in Technical Sciences, associated professor; Markina O., Ph.D. in Technical 

Sciences, associated professor; Honcharenko M., student 

Igor Sikorsky Kyiv Polytechnic Institute, Kyiv, Ukraine 

CAREER GUIDANCE ORGANIZATION AT THE INFORMATION 

AND MEASURING TECHNOLOGIES DEPARTMENT 

OF IGOR SIKORSKY KYIV POLYTECHNIC INSTITUTE 
Career guidance at the Information and Measuring Technologies 

Department of Instrument-Making Faculty of Igor Sikorsky Kyiv 

Polytechnic Institute is organized in the following main areas: 

- advertising campaign in the media; 

- information campaign on the Internet, in particular through 

the department's website [1] and e-mail; 

- career guidance work in social networks, namely Facebook [2] 

and Telegram [3]; 

- career guidance work at university events, namely open doors days and scientific 

festivals; 

https://zakon.rada.gov.ua/laws/show/z1192-19#Text
https://pk.kpi.ua/
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- participation in Instrument-Making CŀŎǳƭǘȅ άwelcome Řŀȅǎέ ŀƴŘ ƻǊƎŀƴƛȊŀǘƛƻƴ ƻŦ ƻǿƴ 

events, namely open doors days of the department, educational programs presentations, new 

research areas of the department; 

- advertising and explanatory work in secondary schools and colleges; 

- participation in various fairs, presentations and exhibitions. 

Thus, the career guidance of the department is aimed to attract secondary schoolsΩ, 

collegesΩ and technical schoolsΩ graduates. In particular, the following activities are carried out: 

- presentation of new research areas of the department and educational programs in 

organizations, enterprises and institutions of ecological and instrument-making direction; 

- meetings with high school students of all regions of Ukraine; 

- conducting career guidance interviews with technical schools and colleges graduates; 

- excursions organization in Igor Sikorsky Kyiv Polytechnic Institute for schoolers of Kyiv; 

- ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ άwelcome Řŀȅǎέ ƻŦ ǘƘŜ ¦ƴƛǾŜǊǎƛǘȅ ŀƴŘ ǇǊŜǎŜƴǘŀǘƛƻƴǎ ƻǊƎŀƴƛȊŀǘƛƻƴΦ 

The department has developed a variety of 

informational materials, among which are 

banners, booklets, posters, ads. Active work is 

carried out on the Internet with the information 

on the department's website constant updates 

with new information on the course of the 

enrollment campaign in 2020. 

(https://ivt.kpi.ua/vstup/) [1]; information 

materials of the department distribution by e-mail 

and through social networks Facebook [2] and 

Telegram [3]. Leading scientists and teachers of 

the department are involved in career guidance, 

ǘƘŜ ŘŜǇŀǊǘƳŜƴǘΩǎ ƎǊŀŘǳŀǘŜǎ ƻŦ ǇǊŜǾƛƻǳǎ ȅŜŀǊǎΣ 

employees of institutions, enterprises, 

organizations of ecological and instrument-

making direction also take an active part. 

 

 

 

The IMT department recruits for the following educational programs: 

- Information Measuring Technologies for Environmental Safety; 

- Metrology and Measuring Equipment; 

- Information and Measurement Technologies and Systems. 

Today, there is no doubt that man-made civilization is destroying the planet's biosphere 

and threatening not only human health but also the very existence of humanity, leading to an 

ecological catastrophe. At the same time, the main source of reliable information about the state 

of the environment, and therefore the most effective tool for influencing the public consciousness, 

is information measuring technologies in environmental safety and environmental monitoring.  

https://ivt.kpi.ua/vstup/
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Environmental monitoring is continuous monitoring of changes in ecosystem parameters, 

their comparison with the values that are considered favorable for the evolutionary development 

of mankind. The concept of the Information Measuring Technologies for Environmental Safety 

program is aimed at solving problems of ecosystem parameters control: work area, recreational 

area, residential areas. It is focused on providing real prospects for the application of the acquired 

knowledge in modern conditions. 

Students use Microsoft Windows 10, Gentoo GNU / Linux, OpenWRT operating systems 

and ASM, C/C++, C#, NET, PHP, Python, Bash, HTML, CSS, JScript programming languages. They 

study information and measurement technologies of environmental safety, which are based on 

modern solutions of computer networks. 

The demand for graduates of Metrology and Measuring Equipment educational program is 

increasing due to the widespread use of information and measuring equipment in the services of 

the defense industry of Ukraine and specialized structures of the Ministry of Internal Affairs. The 

department trains specialists in software development in modern object-oriented programming 

languages for information and measurement systems. Training allows you to work as a research 

engineer in laboratories of electrical, electromagnetic measurements and other related fields; as 

an engineer for setting up measuring equipment, in departments and laboratories of metrology, 

standardization, certification and quality control, laboratories and design offices that are related 

to the design of new information and measuring equipment, with the introduction of the latest 

information technologies in metrological activities. 

The Information and Measurement Technologies and Systems educational program 

graduates are specialists in programming and development of computer systems for collecting and 

analyzing experimental data. They work with computer systems of scientific and technical 

experiments, the Internet of Things, new technology testing and research, technical systems 

control and diagnosis, observation, forecasting and modeling of technical, biological, and natural 

objects. In-depth study of programming and information technologies, among which are system 

and application programming (C/C ++ / C#, JavaSE / EE, Linux / shell), databases (SQL), client-

server technologies (.NET MVC/Entity), data analysis (Python), web technologies (HTML / CSS / JS / 

PHP), computer networks, digital signal processing (DSP), computer modeling technologies 

(Matlab, LabVIEW). 

References: 

1. Website of the Department of Information and Measurement Technologies 

of Igor Sikorsky Kyiv Polytechnic Institute. URL : https://ivt.kpi.ua/ (͒͊ͭ͊ ͘ ͍͔͔ͪͤͤͤΎΥ 31.05.2020). 

2. Facebook Page of the Department of Information and Measurement Technologies 

of Igor Sikorsky Kyiv Polytechnic Institute. URL : https://www.facebook.com/ivtkpi ό͒͊ͭ͊ 

͍͔͔ͪͤͤͤ͘ΎΥ млΦ04.2020). 

3.  The official Telegram channel of the Department of Information and Measurement 

Technologies of Igor Sikorsky Kyiv Polytechnic Institute. URL : https://t.me/ivtkpi  ό͒͊ͭ͊ ͍͔͔ͪͤͤͤ͘ΎΥ 

10.04.2020). 

https://ivt.kpi.ua/
https://www.facebook.com/ivtkpi
https://t.me/ivtkpi
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̂˨˴ отуΦмпм 

Mozharovskyi V., Ph.D. in Technical Sciences, associated professor; 

Lytvynenko P., Ph.D. in Technical Sciences, associated professor; 

Murakhovskyi S., Ph.D. in Technical Sciences; Segol R., Ph. D. in social communication studies, 

associated professor; Yanushevska O., Ph.D. in Technical Sciences; Markin M., Ph.D. in Technical 

Sciences, associated professor; Kopersak V.; Motronenko V.; Siryk M., Ph.D. in Economics; 

Zalevska O., Ph.D. in Technical Sciences; Harmash O., Ph.D. in Technical Sciences; 

Finogenov O., Ph.D. in Technical Sciences, associated professor; Markina O., Ph.D. in Technical 

Sciences, associated professor; Bondar M., student 

Igor Sikorsky Kyiv Polytechnic Institute, Kyiv, Ukraine 

4(% !$-)33)/. #/--%44%ȭ3 OF IGOR SIKORSKY KYIV POLYTECHNIC 

INSTITUTE MOBILE APPLICATION IN 2019 ADMITION CAMPAING  
In 2020 in Ukraine the admission campaign for enrollment to the higher education facilities 

includes more and more internet technologies because all the future students to obtain both the 

ōŀŎƘŜƭƻǊΩǎ and masterΩǎ degrees must register for admission online only. But the main difficulties 

occur because of COVID-19 pandemic due to which all communication must be held on web. 

Entrants are restricted to visit higher educational facilities to consult or to take part in pre-

enrollment activities [1; 2].  

Thus, the main problem in carrier guidance among future entrants to higher education 

institutions is to make all the information on admission campaign available online at universities 

and institutes web resources and in mobile apps. Classic format of the welcome days, according to 

the Admissions Committee of Igor Sikorsky Kyiv Polytechnic Institute supervision is also not 

extremely popular among the entrants, especially after the registration in the External 

independent evaluation.  

In 2018 the Admissions Committee of Igor Sikorsky Kyiv Polytechnic Institute team has 

ŘŜǾŜƭƻǇŜŘ ƳƻōƛƭŜ ŀǇǇ ŦƻǊ ŦǳǘǳǊŜ ŜƴǘǊŀƴǘǎ ŀǎ ŀ ǾŜǊǎƛƻƴ ƻŦ !ŘƳƛǎǎƛƻƴ /ƻƳƳƛǘǘŜŜΩǎ ǿŜō ǊŜŎƻǳǊǎŜΦ 

This app was also used during 2019 campaign and will be included in the 2020 campaign as well. 

¢ƘŜ ƳƻōƛƭŜ ŀǇǇΩǎ Ƴŀƛƴ ǇǳǊǇƻǎŜ ǿŀǎ ǘƻ ŎǊŜŀǘŜ ŀ Ŧŀǎǘ ǿŀȅ ǘƻ ƎŜǘ ƛƴŦƻǊƳŀǘƛƻƴ ǘƻ ǘƘŜ ŜƴǘǊŀƴǘǎ ǿƛǘƘ 

push notification and hands-on package included: a list of official documents, timetable, list of 

faculties (departments, institutes), competitive proposals with interesting information about 

them, answers to popular questions. During the introductory campaign, higher educational 

facilities must keep up-to-date information about all changes not only to the entrants but also to 

the university or institute staff. According to the Google Analytics [3] for the Admissions 

Committee of Igor Sikorsky Kyiv Polytechnic Institute web site http://pk.kpi.ua, for the last 3 

months (February-May 2020) 56,2% users have visited this recourse via smartphone or tablet. We 

can argue that the mobile app is the most relevant and up-to-date way to communicate with 

future entrants. Especially due to the coronavirus outbreak which lead to non-personal enrollment 

ŀƴŘ ŎŀǳǎŜǎ Ƴŀƴȅ ǇǊƻōƭŜƳǎ ƛƴ ǘƘƛǎ ȅŜŀǊΩǎ ŎŀƳǇŀƛƎn. We strongly encourage all admission 

committee to develop mobile versions for their websites and apps for their entrants as well.  
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¢ƘŜ ŦǳǘǳǊŜ ŜƴǘǊŀƴǘǎΩ ǇŜǊǎƻƴŀƭ ƛƴǘŜǊǾƛŜǿǎ ǎƘƻǿ ǘƘƛǎ ŦƻǊƳŀǘ ƛǎ ƛƴǘŜǊŜǎǘƛƴƎΣ ŀƭƭƻǿǎ ŎŀǊǊȅing out 

successful carrier guidance and information campaign for the enrollment online, to involve a wider 

audience and to use modern technologies during admission campaign. 

References: 

1. ˭͊ͦͤ͟ ͙̂ͪ͊ͤ͟͝ ζ˽ͪͦ ͍͙΅ͯ ͍ͦͫͭͯ͜ηΦURL: http://zakon2.rada.gov.ua/laws/show/1556-18 

ό͒͊ͭ͊ ͍͔͔ͪͤͤͤ͘Ύ: 19.04.2019). 

2. ͍͙̂ͣͦ ͙͚ͨͪͦͣͯ ͒͡Ύ ͒ͦ͋ͯͭͭ͘Ύ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͍ нлнл ͪͦͼ͜Φ URL : 

https:// zakon.rada.gov.ua/ laws/show/z1192-19#Text (͒͊ͭ͊ ͍͔͔ͪͤͤͤ͘Ύ: лмΦлсΦнлнл ͪΦ). 

3. DƻƻƎƭŜ !ƴŀƭȅǘƛŎǎ ͒͡Ύ ͚ͫ͊ͭ͊ ˽͙͚ͪͣ͊͡Έͤͦ͝ ͦͣͫ͟͜͜͝ ˴˽˱ ͣ͜Φ ˱͎ͦͪΎ ˿ͦͪͫ͜͟Έ͎ͦͦ͟Φ ¦w[ : 

https://analytics.google.com/analytics/web/#/report-home/a79851769w119026288p124538200 

ό͒͊ͭ͊ ͍͔͔ͪͤͤͤ͘ΎΥ мфΦл5.2020). 

̂˨˴ отуΦмпм 

˸͍ͦ͗͊ͪͦͫΈ͙͚͟ ˤΦ ˸ΦΣ ͟Φ ͭΦ ͤΦΣ ͒ͦͼ͔ͤͭ; ˶ ͙͍͙͔ͭͤͤͦ͟ ˽Φ ˶ΦΣ ͟Φ ͭ Φ ͤ ΦΣ ͒ͦͼ͔ͤͭ; 

˸ͯͪ͊ͻ͍ͦͫΈ͙͚͟ ˿Φ ˢΦΣ ͟Φ ͭ Φ ͤ Φ; ˸ ͊ͪͤ͟͜ ˸Φ ˻ΦΣ ͟Φ ͭΦ ͤΦΣ ͒ͦͼ͔ͤͭ; ˿ ͔͎ͦ͡ ˾Φ ˱ ΦΣ ͟Φ ͤΦ ͘͜ ͫͦͼΦ ͦͣ͟ΦΣ ͒ͦͼ͔ͤͭ; 

̒ͤͯ΄͔͍ͫΈ͊͟ ˻Φ ˱ΦΣ ͟ ΦͭΦ ͤ Φ; ˴ ͔ͦͨͪͫ͊͟ ˤΦ ˸.; ˸ ͔ͦͭͪͦͤͤͦ͟ ʕ Φ ˤΦ; 

˭͊ ͔͍ͫ͡Έ͊͟ ˻Φ ʕ ΦΣ ͟ Φ ͭΦ ͤΦ; ̅ ͎͔͍ͤͦͤͦ͜ ˻Φ ˨ ΦΣ ͟ ΦͭΦ ͤΦΣ ͒ͦͼ͔ͤͭ; ˿ ͙ͪ͜͟ ˸ Φ ʕ ΦΣ ͟Φ ͔Φ ͤΦ; 

˶͍͊ͪͦ ˻Φ ˸ΦΣ ͔ͫͭͯ͒ͤͭ 

˴˽˱ ͣ͜Φ ˱͎ͦͪΎ ˿ͦͪͫ͜͟Έ͎ͦͦ͟Σ ͣΦ ˴͙͍͝ 

˹͚͙͊͒΄ ˢΦ ˤΦΣ ͒Φ ͭΦ ͤΦΣ ͨͪͦͺ͔ͫͦͪΣ ͊ ͔͊͒ͣ͟͜͟ ˢ͔͊͒ͣ͟͜͝ ͤ͊ͯ͟ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͙̂ͪ͊ͤ͟͝ 

˸͔ͭͦͨͦ͜͡͡ΈͫΈ͙͚͟ ͔͍͙͚͒ͪ͗͊ͤ ͔͎͎ͨ͒͊ͦ͜;͙͚ͤ ͯ ͍͔͙͔ͤͪͫͭͭ͜ ͔ͣͤ͜͜ ˣ͎ͦ͒͊ͤ͊ ͔̆ͣ͡Έ͙ͤͼΈ͎ͦͦ͟Σ 

ͣΦ ˸͔ͭͦͨͦ͜͡͡ΈΣ ̂ͪ͊ͤ͊͟͝ 

˞˟ˏ˛˝˒˚˚ˬ ˏ˒ˎ-˴˚˟˒˝ˡ˒˖˞ˠ ˑ˘ˬ ˟˝˒˚ˍ˓˒˝ˍ ˔˚˛ ˔ ˴˞˟˛˝˴˵ ˠ˗˝ˍ˵˚˕  
˭˹˻ ς ͔ͫ͊͒ͤ͟͡ ͍͙͍ͨͪͦ͋ͯ͊ͤͤΎ ͒͡Ύ ͋͜͡Έ΄ͦͫͭ͜ ͯ;͍ͤ͜Φ ˻͒ͤ͊ ͘ ͚͎ͦͦ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͨͦ͡Ύ͎͊Ί ͍ 

ͭͦͣͯΣ ΅ͦ ͨͦͭͪ͋ͤͦ͜ ͨ͊ͣϥΎ͙ͭ͊ͭ ͤ͊͘;ͤ͜ ͦ͋ͫΎ͎͙ ͔ͣ͊ͭͪ͊ͯ͜͡Φ ˹͙͊ͨͪ͊͒͟͡Σ ͘ ͫͭͦͪ͜͜͝ ͙̂ͪ͊ͤ͟͝ ͤ͊Ύ͍͙͚ͤ 

;͙͙͚ͣ͊͡ ͔͔ͨͪ͜͟͡ ͍ͯ͊͘͜͡Έ͙ͤͻ ͦ͋ΩΊ͍ͭ͟͜Σ Ύ͟͜ ͔ͤͦ͋ͻ͒ͤͦ͜ ͙ͤ͊ͭ͘Φ 

˩ͺ͔͙͍͔ͭͤ͟ ͍͙͍;͔ͤͤΎ ͔ͦ͋ͪ͊͗ͤ͘Έ ͔͔ͨͪ͒͋͊;͊Ί ͝ͻͤΌ ͚ͨͦͫͭͤͯ͜ ͣͤͯ͘͜Φ ˸͔͊ͭͪ͊͜͡ ͔ͭͪ͋͊ 

͔͙ͨͪͦ͒͜;ͤͦ ͔͔͙͍ͨͪ͒͡Ύ͙ͭͫΎ ͚ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͍ ͙ͨͪ͊ͭ͟;͙ͤͻ ͍͊͒͊ͤͤ͘ΎͻΦ ˭͙͙ͪͦ͋ͭ ͼ͔ 

͎͒ͦͨͦͣ͊͊ΌͭΈ ͚ͦͤ͊ͤ͡-͔͍͙ͫͪͫ͜ ͒͡Ύ ͎͍͙ͨ͒ͦͭͦ͜͟ ͒ͦ ˭˹˻Φ ˻͙͍ͫͦ͋ͦ͡ ͙ͦͪͫͤ͟͜ ͒͡Ύ ͊ͨ͊ͣ͘ΩΎ͍͍ͭͦͯ͊ͤͤΎ 

͍ͯ͊͘͜͡Έ͙ͤͻ ͦ͋ΩΊ͍ͭ͟͜ ͔͔͙ͭͪͤ͊͗ͪΦ  

ˢ͔͡ ͋͜͡Έ΄ͫͭ͜Έ ͔͍ͪͫͯͪͫ͜Σ ͔͒ ͣͦ͗ͤ͊ ͎͍͙ͨ͒ͦͭͯ͊ͭͫ͜Ύ ͒ͦ ˭˹˻ ͘ ͫͭͦͪ͜͜͝ ͙̂ͪ͊ͤ͟͝ ό͙ͤ͊ͨͪ͊͒͟͡Σ 

Prometheus, EdEra, Besmart) ͣ͊ΌͭΈ ͍͔͒ͦ͜Σ ͔͍ͭͫͭͦ͜ ͍͊͒͊ͤͤ͘Ύ ͒͡Ύ ͔͔͍͙ͨͪͪ͜͟Σ ͔͊͡ ͍͊͒͊ͤ͘Έ ͒͡Ύ 

͊ͨ͊ͣ͘ΩΎ͍͍ͭͦͯ͊ͤͤΎ ͍ͯ͊͘͜͡Έ͙ͤͻ ͦ͋ϥΊ͍ͭ͟͜ ͤ͊ ͙ͤͻ ͔ͤ ͎͋͊͊ͭͦΦ  

˻͙͒ͤ ͘ ͚ͤ͊ͪ͊͟΅͙ͻ ͔͍ͪͫͯͪͫ͜ ͒͡Ύ ͎͍͙ͨ͒ͦͭͦ͜͟ ͒ͦ ˭˹˻ ͘ ͫͭͦͪ͜͜͝ ͙̂ͪ͊ͤ͟͝ ͘ ͔͔͙ͭͪͤ͊͗ͪ͊ͣ ͤ͊ 

͚ͫ͊ͭ͜ ˶Έ͍͍ͫ͜Έ͎ͦͦ͟ ͔͎ͪͦͤ͊͜͡Έ͎ͤͦͦ ͼ͔ͤͭͪͯ ͦͼͤ͜Ό͍͊ͤͤΎ Ύͦͫͭ͟͜ ͍͙ͦͫͭ͜Φ ͔̇ ͙͍ͣͦ͗ͫͭ͜͡Έ 

ͨͦͨͪ͊ͼΌ͍͙͊ͭ ͚ͦͤ͊ͤ͡ ͘͜ ͔ͦ͋ͪ͊͗ͤͤ͘Ύ͙ͣ ͨ͊ͣΩΎͭͦ͟ ͘ ͫͭͦͪ͜͜͝ ͙̂ͪ͊ͤ͟͝ ͭ͊ ͘ ͔͍͙͙ͭͫͭͦͣ ͍͊͒͊ͤͤ͘Ύ͙ͣΣ 

΅ͦ ͣͫͭ͜ΎͭΈ ͔ͦ͋ͪ͊͗ͤͤ͘Ύ ͙ͫͭͦͪ͜;͙ͤͻ ͔͚ͨͪͫͦͤ͊͜͡Φ ˭͍͊͒͊ͤͤΎ ζ͎ͦ͜͡;ͤ͜ ͙ͨ͊ͪη ͤ͊ ͼΈͦͣͯ ͔ͪͫͯͪͫ͜ 

͔ͪͦͪͦ͋ͤ͘͜͡ ͔͋͘ ͙͍ͣͦ͗ͦͫͭ͜͡ ͔͔ͨͪͭΎ͎͍ͯ͊ͤͤΎ ͦ͋ΩΊ͍ͭ͟͜Σ ͭͦͣͯ ͍ ͔ͦͤͭͫͭ͟͟͜ ͔ͭͻͤ͜;ͤͦ͝ ͔ͪ͊͊͘͜͡ͼ͜͝ 

͍͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͍͍͔͚͒ͨͦ͒ͤͦͫͭ͜͜ ͍͙͎ͣ͊͊Ί ͋͜͡Έ΄͙ͻ ͙ͯͫ͘͡ΈΣ ͤ͗͜ ͘͜ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ ŘǊŀƎ-and-drop. 

https://zakon.rada.gov.ua/laws/show/z1192-19#Text
https://prometheus.org.ua/
https://prometheus.org.ua/
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˨͡Ύ ͊ͨ͊ͣ͘ϥΎ͍͍ͭͦͯ͊ͤͤΎ ͍ͯ͊͘͜͡Έ͙ͤͻ ͦ͋ΩΊ͍ͭ͟͜ ͍͙͙͍ͦͪͫͭͦͯ͟ΊͭΈͫΎ ˭˹˻-͔͔ͭͪͤ͊͗ͪΦ ˴͔ͦ͗ͤ 

͍͊͒͊ͤͤ͘Ύ ͨͦ͡Ύ͎͊Ί ͍ ͭͦͣͯΣ ΅ͦ͋ ͙͙ͤ͊ͭͫͤͯͭ ͤ͊ ͎ͪ͊ͺ͜;͔ͤ ͔ͦ͋ͪ͊͗ͤͤ͘ΎΣ ͍ͦͤͦ ͔͔͍͔ͨͪͪͭ͊ΊͭΈͫΎΣ ͜ ͤ͊ 

͍ͦͪͦͭͤ͘Έͦͣͯ ͋ͦͼ͜ ͘ΩΎ͍͡ΎΊͭΈͫΎ ͙ͨ͒ͨͫ͜Φ ˣ͎͊͊ͭͦ ͙ͪͤͦͣ͊ͤͭͤ͘͜͜ͻ ͍͊͒͊ͤ͘Έ Ί ͤ͊ ͔͍ͫͪͫ͜͜ ͒͡Ύ 

͙͙ͨ͒ͭͪͣ͜͟ ͨͪͦͼ͔͍ͫ͜ ͍ͤ͊;͊ͤͤΎ ͭ͊ ͍͙͊͒͊ͤͤ͟͡Ύ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͔͍͔͙͙ͤ͟͡ͻ ͔͙͍͙ͤͭͪ͊ͭͤ͜͟ͻ ͍ͣͦ͒ͯ͜͡ 

[ŜŀǊƴƛƴƎ!ǇǇǎΦ ˹͊ ͍͒ͣͤͯ͜͜ ͍͒͜ ͔͔ͨͦͨͪ͒ͤΈ͎ͦͦ ͙ͨͪ͊͒ͯ͟͡Σ ͭͯͭ Ί ͔͔͍ͨͪͪ͊͜͟ ͍͙ͨͪ͊͡Έͤͦͫͭ͜ ͍͍͒ͨͦ͒͜͜͜Σ 

͔͊͡ ͍͒ͫͯͭͤ͜Ύ ͙͙ͫͭ͊ͭͫͭ͊͟ ͫͨͪͦ͋ ͍͙͙ͦͤ͊ͭ͟ ͍͊͒͊ͤͤ͘ΎΦ 

ˤ ͔͔ͭͪͤ͊͗ͪ͜ ˭˹˻ ͘ ˱ͫͭͦͪ͜͝ ͙̂ͪ͊ͤ͟͝ ͯ ͍͙͎͡Ύ͒͜ ͤ͜ͺ͎ͦͪ͊ͺ͙͜͟ ͨͦ͒͊ΊͭΈͫΎ ͙͙ͫͭ͊ͭͫͭ;ͤ͊ 

ͤ͜ͺͦͪͣ͊ͼ͜Ύ ͘ ͙ͨ͒ͫͯͣ͊ͣ͜͟ ͙ͪͦ͋ͦͭ ͙͍ͦͪͫͭͯ͊͟;͊ ͍ ͙͔ͫͫͭͣ͜ (͙ͪͫΦ мύ. ˭͊ ͎͒ͦͨͦͣͦͦΌ ͎͒͊ͪ͊ͣ͜ ͍ͤ͜ 

͔ͣͦ͗ ͍ͨͦͪͤ͜Ό͍͙͊ͭ ͒͊ͤ͜ ͊͘ ͟͜͡Έͫͭ͟͜Ό ͫͨͪͦ͋ ͭ͊ ͙͍ͭͪ͊ͫͭ͜͡Ό ͍͙ͦͤ͊ͤͤ͟Ύ ͍͊͒͊ͤ͘Έ ͔͍͎ͨͤͦͦ ͙ͭͨͯ ͨ͒͜ 

;͊ͫ ͙ͪͤ͘͜ͻ ͔͍ͫ͊ͤͫ͜ ͙ͪͦ͋ͦͭΦ ͙́͊ͣ͟ ;͙ͤͦͣΣ ͙͍ͦͪͫͭͯ͊͟; ͔ͣͦ͗ ͋͊;͙͙ͭ ͍͚ͫ͜ ͎͔ͨͪͦͪͫ ͭ͊ ͦͼͤ͜Ό͍͙͊ͭ 

͙͒ͤ͊ͣͯ͜͟ ͍ͤ͊;͊ͤͤΎΦ  

 
˾͙ͫͯͤͦ͟ мΦ ˿ͭͦͪͤ͊͜͟ ζ˽͎͔ͪͦͪͫη ͘ ͤ͜ͺ͎ͦͪ͊ͺͦ͜͟Ό ͔ͪͯ͘͡Έ͍ͭ͊ͭ͜ ͍͙ͦͤ͊ͤͤ͟Ύ ͍͊͒͊ͤ͘Έ 

˿͔͔ͪ͒ ͫͯ;͙͊ͫͤͻ ͔͔ͤͭͪͤͭ͜-͔ͭͻ͎͚ͤͦͦ͜͡ ͍ͯ͊͊͘͘͜͜͡ͼ͜͝ ͙͒͊ͤͻ ͚ͤ͊͋͜͡Έ΄ ͍͔ͯͤͪͫ͊͜͡Έ͙͙ͤͣ Ί 

JavaScript-͔͙͋͋ͦͭ͜͜͟͡Φ ˨͡Ύ ͔͔ͭͪͤ͊͗ͪ ͊ ͋ͯ͊͡ ͦ͋ͪ͊ͤ͊ ͔͋ͦ͘͟΄͍ͭͦͤ͊ ͔͋͋ͦͭ͊͜͜͟͡ ͘ ͍͙͙͒ͪͭͣ͜͟ 

͍͙ͻ͙͒ͤͣ͜ ͦ͒ͦͣ͟ /ƘŀǊǘΦƧǎΣ  Ύ͊͟ ͍͒ͦͦ͘͡ΎΊ ͎͔͔͍͙ͤͪͯ͊ͭ ͤ͊ ͫͭͦͪͦͤ͜ ͟͜͡Ίͤͭ͊ ͤ͊ͦ;ͤ͜ ͭ͊ ͤ͜ͺ͙͍ͦͪͣ͊ͭͤ͜ 

͎ͪ͊ͺ͙͜͟ ͜ ͎͙͒͊ͪ͊ͣ͜ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ ͍͊ͫͦ͋͘͜ I¢a[р όŎŀƴǾŀǎύΦ ˿͔͔ͪ͒ ͍͙ͦͫͤͦͤͻ ͔͔͍͎ͨͪ͊ 

͔͙͋͋ͦͭ͜͜͟͡ ς ͨͪͦͫͭͦͭ͊ ͭ͊ ͔͍͔͙͙͚ͤ͟͡ ͪͦͣͪ͘͜Φ /ƘŀǊǘΦƧǎ ͍͒ͦͦ͘͡ΎΊ ͍ͫͭͦͪΌ͍͙͊ͭ ͎ͪ͊ͺ͙͜͟ ͭ͊ ͎͙͒͊ͪ͊ͣ͜ 

͙ͪͤ͘͜ͻ ͙͍ͭͨ͜Υ ͚ͤ͜͜͡;͊ͭ͜Σ ͘ ͦ͋͊ͫͭ͡Ύ͙ͣΣ ͎͎͙ͫͭͦͪ͊ͣ͜Σ ͔ͫͭͦͪͤ͟͜Σ ͟͜͡Έͼ͔͍͜Σ ͭͦ;͍ͦ͟͜Σ ͋ͯ͡Έ͋͊΄͍ͦ͟͜ ͭ͊ 

͔ͨ͡Ό͍ͫͭͦ͟͜Φ ˿͍͔ͭͦͪͤ͜ ͦ͋ΩΊ͙ͭ͟ ͙͍͊͒͊ͨͭͤ͜Σ Ί ͙͍ͣͦ͗ͫͭ͜͡Έ ͍͒ͦ͒͊͊ͤͤΎ ͊ͤͣ͊͜ͼ͚͙ͤ͜ͻ ͔ͺ͔͍ͭ͟͜Φ  

˿͙ͨͫͦ͟ ͍͙͙͙ͦͪͫͭ͊ͤ͟ͻ ͔͔͒͗ͪ͡: 

1. Carlos Delgado. Top 5: Best Draggable JavaScript and jQuery Plugins. 

URL : https://ourcodeworld.com/articles/read/662/top-5-best-draggable-javascript-and-jquery-

plugins (͒͊ͭ͊ ͍͔͔ͪͤͤͤ͘ΎΥ нлΦлрΦнлнл). 

2. Daniel Nations. What Is 'Drag-and-Drop' Functionality Online? 

URL : https://www.lifewire.com/what-is-drag-and-drop-functionality-3486196 (͒͊ͭ͊ ͍͔͔ͪͤͤͤ͘ΎΥ 

20.05.2020). 

3. Hardik Savani. AngularJS Drag and Drop Table Rows Example with Demo. 

URL :  https://www.itsolutionstuff.com/post/angularjs-drag-and-drop-table-rows-example-with-

demoexample.html (͒͊ͭ͊ ͍͔͔ͪͤͤͤ͘ΎΥ нлΦлрΦнлнл). 

4. Ian Elliot. Getting Started with jQuery UI. URL : https://www.i -programmer.info/ 

programming/jquery/5393-getting-started-with-jquery-ui.html (͒͊ͭ͊ ͍͔͔ͪͤͤͤ͘ΎΥ нлΦлрΦнлнл). 

https://ourcodeworld.com/articles/read/662/top-5-best-draggable-javascript-and-jquery-plugins
https://ourcodeworld.com/articles/read/662/top-5-best-draggable-javascript-and-jquery-plugins
https://www.lifewire.com/what-is-drag-and-drop-functionality-3486196
https://www.itsolutionstuff.com/post/angularjs-drag-and-drop-table-rows-example-with-demoexample.html
https://www.itsolutionstuff.com/post/angularjs-drag-and-drop-table-rows-example-with-demoexample.html
https://www.i-programmer.info/%0bprogramming/jquery/5393-getting-started-with-jquery-ui.html
https://www.i-programmer.info/%0bprogramming/jquery/5393-getting-started-with-jquery-ui.html
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5. Jake Rocheleau. Master Drag and Drop Technique using jQuery. 

URL : https://onextrapixel.com/master-drag-and-drop-technique-using-jquery (͒͊ͭ͊ ͍͔͔ͪͤͤͤ͘ΎΥ 

20.05.2020). 

̂˨˴ отуΦмпм 

˸͍ͦ͗͊ͪͦͫΈ͙͚͟ ˤΦ ˸ΦΣ ͟Φ ͭΦ ͤΦΣ ͒ͦͼ͔ͤͭ; ˶ ͙͍͙͔ͭͤͤͦ͟ ˽Φ ˶ΦΣ ͟Φ ͭ Φ ͤ ΦΣ ͒ͦͼ͔ͤͭ; 

˸ͯͪ͊ͻ͍ͦͫΈ͙͚͟ ˿Φ ˢΦΣ ͟Φ ͭ Φ ͤ Φ; ˸ ͊ͪͤ͟͜ ˸Φ ˻ΦΣ ͟Φ ͭΦ ͤΦ; ˿ ͔͎ͦ͡ ˾Φ ˱ ΦΣ ͟Φ ͤΦ ͘͜ ͫͦͼΦ ͦͣ͟ΦΣ ͒ͦͼ͔ͤͭ; 

̒ͤͯ΄͔͍ͫΈ͊͟ ˻Φ ˱ΦΣ ͟ ΦͭΦ ͤΦ; ˴ ͔ͦͨͪͫ͊͟ ˤΦ ˸.; ˸ ͔ͦͭͪͦͤͤͦ͟ ʕ Φ ˤΦ; x ͊͊͡΄͍ͦ ˨Φ ˤΦ; 

˭͔͍͊ͫ͡Έ͊͟ ˻Φ ʕ ΦΣ ͟ Φ ͭΦ ͤΦ; ̅ ͎͔͍ͤͦͤͦ͜ ˻Φ ˨ ΦΣ ͟ ΦͭΦ ͤΦΣ ͒ͦͼ͔ͤͭ; ˿ ͙ͪ͜͟ ˸ Φ ʕ ΦΣ ͟Φ ͔Φ ͤΦ; 

ˣͦͤ͒͊ͪ ˸Φ ˻ΦΣ ͔ͫͭͯ͒ͤͭ 

˴˽˱ ͣ͜Φ ˱͎ͦͪΎ ˿ͦͪͫ͜͟Έ͎ͦͦ͟Σ ͣΦ ˴͙͍͝Σ ̂ͪ͊ͤ͊͟͝ 

˙˛ˎ˴˘˩˚˴ ˔ˍ˞˟˛˞ˠ˚˗˕ ˔ˍ˗˘ˍˑ˴ˏ ˏ˕˦˛˵ ˛˞ˏ˴˟˕ 

˜˴ˑ ˤˍ˞ ˛˝ːˍ˚˴˔ˍˣ˴˵ ˏ˞˟ˠ˜˚˛˵ ˗ˍ˙˜ˍ˚˴˵  
˭ͤ͊;ͤ͊ ;͙͊ͫͭͤ͊ ͦͣͯͤ͊͟͜͟ͼ͜͝ ͍͙͍ͫͭͯͨͤ͟͜ ͒ͦ ͍͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͋͊ͯ͘ΊͭΈͫΎ ͤ͊ 

ͤ͜ͺ͍ͦͪͣͯ͊ͤͤ͜ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͔͔ͤͭͪͤͭͯ͜Φ ͙̉ͣ ͒͊͜͡Σ ͙ͭͣ ͋͜͡Έ΄͊ ͙ͨͪͫͯͭͤͫͭ͜Έ ͍͊͊͒͘͟͜͡ ͍͙΅ͦ͝ 

͍͙ͦͫͭ͜ ͯ ͔͔ͣͪ͗͜Σ ΅ͦ ͍͙͙͊͟͟͡Ί ͍ͤͦ͜ ͺ͙ͦͪͣ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͭ͊ ͦ͋ͣͤͯ͜ ͤ͜ͺͦͪͣ͊ͼ͜ΊΌΦ ˻͙͒ͤͣ ͘ 

͍͙ͨͪͦ͒ͤ͜ͻ ͔͔͒͗ͪ͡ ͤ͜ͺ͍ͦͪͣͯ͊ͤͤΎ Ί ͣͦ͋͜͡Έͤ͜ ͙͊ͫͭͦͫͯͤ͘͟ ͍͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Σ ͦͫ͟͜͡Έ͙͟ 

͍͙͙ͫͭͯͨͤ͟ ͍͔ͫ ͋͜͡Έ΄͔ ͎͍ͨͦͫͯͦͯ͡ΌͭΈͫΎ ͣͦ͋͜͡Έ͙͙ͤͣ ͙ͨͪͫͭͪͦΎ͙ͣ ͭ͊ ͍͍͒ͣͦ͜͡ΎΌͭΈͫΎ ͍͒͜ 

͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͫͭ͊ͼ͙ͦͤ͊ͪͤ͜ͻ ͦͣͨ͟ΩΌ͔͍ͭͪ͜Φ ˿͔͔ͪ͒ ͍͙ͨͪͦ͒ͤ͜ͻ ͍͊͊͒͘͟͜͡Σ Ύ͟͜ ͨͦ;͙͊͡ 

͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͣͦ͋͜͡Έͤ͜ ͙͊ͫͭͦͫͯͤ͘͟ ͒͡Ύ ͤ͜ͺ͍ͦͪͣͯ͊ͤͤΎ ͍͙͍ͫͭͯͨͤ͟͜ ͭ͊ ͔͍ͫͭͯ͒ͤͭ͜ ς ͙͊͊͒͘͟͡ 

͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ˿ͨͦͯ͡;͔͙ͤͻ ͍̊ͭ͊ͭ͜ ˢ͔͙͙ͣͪ͟Φ  

˹͙͊ͨͪ͊͒͟͡Σ ˥͍͊ͪ͊ͪ͒ͫΈ͙͚͟ ͍͔͙͔ͯͤͪͫͭͭ͜ ͨͪͦͨͦͤͯΊ ͔ͫͭͯ͒ͤͭ͊ͣ ͍͙͙͊͊ͤͭ͊͗ͭ͘ άHarvard 

Mobile Appέ [1]Φ ˭͊ͫͭͦͫͯͤͦ͟ Ί ͎͊͊͘͡Έ͍͔͙͔ͤͦͯͤͪͫͭͭͫ͜Έͦ͟Ό ͤ͜͜ͼ͙͍͊ͭͦ͜Ό ΅ͦ͒ͦ ͨͦͨ͜͡΄͔ͤͤΎ 

ͣͦ͋͜͡Έ͎ͤͦͦ ͍͒ͦͫ͒ͯ͜ ͔͍ͫͭͯ͒ͤͭ͜Σ ͍͙͊͒͊͟͡;͍͜Σ ͍͙͍ͫͨͪͦ͋ͭͤ͜͜͟͜Σ ͍͙͍ͫͭͯͨͤ͟͜Σ ͍͍͍͒͒ͯ͊͜͜;͍͜ ͜ ͍ͫͯͫ͒͜͜Σ Ύ͟͜ 

͍͊͘Ίͣͦ͒͜ΌͭΈ ͘ ͊ͣͨͯͫͦͣ͟ ͭ͊ ͍͍͙͍ͫͨͭͦ͊ͪͫͭͦͣ͜ ˥͍͊ͪ͊ͪ͒ͫΈ͎ͦͦ͟ ͍͔͙͔ͯͤͪͫͭͭͯ͜Φ ˤ͙ͨͯ΅͔͙͚ͤ ΅͔ ͍ 

ͫ͜;ͤ͜ нлмо ͪͦͯ͟Σ άHarvard Mobile Appέ ͣ͊Ί ͍͊ͫͤ͜͡ ͍͔ͪͫ͜͝ ͒͡Ύ ͔ͦͨͪ͊ͼ͚͙ͤ͜ͻ ͙͔ͫͫͭͣ !ƴŘǊƻƛŘ ͜ Lh{ 

ό͙ͪͫΦ мύΦ 

 
˾͙ͫΦ мΦ Harvard Mobile App 

https://onextrapixel.com/master-drag-and-drop-technique-using-jquery
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Stanford Mobile ς ͼ͔ ͦͺ͜ͼ͚͙͚ͤ͜ ͣͦ͋͜͡Έ͙͚ͤ ͊ͫͭͦͫͯͤͦ͘͟ ˿͔ͭͤͺͦͪ͒ͫΈ͎ͦͦ͟ ͍͔͙͔ͯͤͪͫͭͭͯ͜ [2], 

͔͒ ͔͙ͫͭͯ͒ͤͭ ˿͔ͭͤͺͦͪ͒͊Σ ͍͙͙ͫͨͪͦ͋ͭͤ͜͜͟Σ ͍͙͊͒͊͟͡;͜Σ ͍͙͙͙ͨͯͫͤ͟͟Σ ͋͊ͭΈ͙͟ ͭ͊ ͒ͪͯ͘͜ ͨ͒͜͟͡Ό;͊ΌͭΈͫΎ 

͒ͦ ͍͊ ͙͍͗ͦ͡͝ ͤ͜ͺͦͪͣ͊ͼ͜͝ ͨͪͦ ͙͗ͭͭΎ ͍͔͙͔ͯͤͪͫͭͭͯ͜Φ ˭͊ͫͭͦͫͯͤͦ͟ ͍͒ͦͦ͘͡ΎΊ ͍͙͍;͙͙ͭ ͍͙͊ͪ͊ͤͭ͜ 

͒͊͝͡Έͤ͜ ͤ͊ ͊ͣͨͯͫ͟͜Σ ͚ͣ͊͋ͯͭͤ͜ ͨͦ͒͜͝Σ ͨͦͨͯ͡Ύͪͤ͜ ͍͙͙ͤͦͤΣ ͙͊ͪͭ͟ ͊ͣͨͯͫͯ͟ ͭͦ΅ͦΦ ˤ͎͙͒ͯ͜͟ ͨͪͦ 

͊ͫͭͦͫͯͤͦ͘͟ ͙͙͍ͨͦͭͤ͘͜Σ ͙͍ͦͪͫͭͯ͊͟;͜ ͍͔͊͒ͦͦͤ͘͜͡ ͙ͭͣΣ Ύ͟ ͨͪ͊ͼΌΊ ͊ͫͭͦͫͯͤͦ͘͟Σ ͍͙͒͜͡ΎΌͭΈ ͪͯ͘;͙͚ͤ 

͔ͤͭͪ͜ͺ͔͚ͫΦ ˱ͫͤͯΊ ͍͔ͪͫ͜Ύ Ύ͟ ͒͡Ύ ͫͣ͊ͪͭͺ͍ͦͤ͜Σ ͭ͊͟ ͜ ͒͡Ύ ͨ͊ͤ͡΄͔͍ͭ͜ ό͙ͪͫΦ нύΦ 

 
˾͙ͫΦ нΦ Stanford Mobile 

́͊ͦ͗͟ ͪΎ͒ ͔͙͊ͣͪ͊ͤͫ͟Έ͙͟ͻ ͍͔͙͔͍ͯͤͪͫͭͭ͜͜ ͍͙͎ͣ͊͊ΌͭΈ ͍͒͜ ͔͍ͫͭͯ͒ͤͭ͜ ͍͍ͫͭ͊ͤͦ͡Ό͍͙͊ͭ 

͊ͫͭͦͫͯͤͦ͘͟ ͒͡Ύ ͍͔͔͒ͫͭ͗ͤͤ͜Ύ ͝ͻ ͣͫ͜ͼΎ ͪͦͭ͊͘΄͍ͯ͊ͤͤΎΦ ˽͎ͪͦͪ͊ͣ͊ άSpotterEDUέΣ Ύ͊͟ ͍͙͙͍ͦͪͫͭͦͯ͟Ί 

ͣ͊Ύ;͙͟ άApple iBeaconsέ ͒͡Ύ ͔͔ͨͪ͒͊;͜ ͙͎ͫͤ͊ͯ͡ ͨͦ .ƭǳŜǘƻƻǘƘΣ ͔͔͍ͨͪͪ͜ΎΊΣ ;͙ ͔ͫͭͯ͒ͤͭ ͔͔͍ͨͪ͋ͯ͊Ί 

͍ ͙͊ͯ͒ͭͦͪ͜͝Φ ˿Έ͎ͦͦ͒ͤ͜ ͭ͊͊͟ ͔ͭͻ͎ͤͦͦ͜͡Ύ ͍͙͙͍ͦͪͫͭͦͯ͟ΊͭΈͫΎ ͍ ͟͜͡Έͦ͟ͻ ͍ͤ͊;͊͡Έ͙ͤͻ ͊͊͒͊͘͟͡ͻΣ ͔͔ͫͪ͒ 

Ύ͙͟ͻ ͍͔͙͔̂ͤͪͫͭͭ͜ ΄ͭ͊ͭͯ ˸ͫͫͯͪ͜͜ ͭ͊ ˿ͪ͊ͯ͘͜͟Έ͙͚͟ ͍͔͙͔ͯͤͪͫͭͭ͜Φ ˴͔͍͙͙ͪͤ͜͟ ͍͙΄͍͜ ͙͍ͤ͊͊͘ΌͭΈ 

͙͎ͣͦͤͭͦͪͤ͜ ͣͫ͜ͼΎ ͪͦͭ͊͘΄͍ͯ͊ͤͤΎ ͙ͨͦͭͯ͗ͤͣ ͙ͫͭͣͯͦͣ͡ ͒͡Ύ ͍͙ͨ͒͜΅͔ͤͤΎ ͯͫͨ͜΄ͤͦͫͭ͜ ͔͍ͫͭͯ͒ͤͭ͜Φ 

˹͔͙ͦͪ͒ͤ͊ͪͤͦ ͒ͦ ͍͔ͫͭͦͪͤͤΎ ͣͦ͋͜͡Έ͎ͤͦͦ ͊ͫͭͦͫͯͤͯ͘͟ ͚ͨ͒͜͜΄͍ͦ ˽͙ͪͤ ͫͭͦͤͫΈ͙͚͟ 

͍͔͙͔ͯͤͪͫͭͭ͜ [3]Φ ́͊͟Σ ͚͎ͦͦ ͊ͫͭͦͫͯͤͦ͘͟ άPrinceton University Eventsέ ͤ͊͒͊Ί ͤ͜ͺͦͪͣ͊ͼ͜Ό ͒͡Ύ 

͔͍ͫͭͯ͒ͤͭ͜ ͨͪͦ ͨͦ͒͜͝Σ Ύ͟͜ ͍͍͙͒͋ͯ͊ͭͣͯͭ͜ΈͫΎ ͨͪͦͭΎ͎ͦͣ ͔͎ͦͤͪͭͤͦͦ͟͟ ͒ͤΎΣ ΅ͦ ͎͒ͦͨͦͣ͊͊Ί 

͍͙͙ͪͤͦ͋͊ͪͭ͘͜ ͍ͤ͊;͊͡Έ͙͚ͤ ͨͪͦͼ͔ͫΦ ˭͊ͫͭͦͫͯͤͦ͟ ͭ͊ͦ͗͟ ͤ͊͒͊Ί ͙͍ͦͪͫͭͯ͊͟;͊ͣ ͦͫͭ͊ͤͤΌ ͒͊ͭͯ 

͎͙ͨͪͦͪ͊ͣΣ ͤ͜ͺͦͪͣ͊ͼ͜Ό ͨͪͦ ͙͍͊ͪͭͫͭ͜Σ ͙͊ͪͭ͟ ͊ͣͨͯͫ͊͟Σ ͒ͦͫͭͯͨ ͒ͦ ͔͔ͨͪͤͭ͊͘ͼ͜͝ ͭ͊ ͍͒ͦ͒͊ͭͦ͟͜ 

͔͙ͣ͊ͭͪ͊͜͡Φ ˨͡Ύ ͯ;͙͍͊ͫͤ͟͜ Ί ͎ͣͦ͊͘ ͤ͊͊͡΄͍͙ͭͯ͊ͭ ͍͚ͫ͜ ͍͙͚͊ͫͤ͡ ͎ͪ͊ͺ͜͟ ͙ͪͦ͋ͦͭΣ ͎͙͙ͤ͊͊ͦ͒ͭ͡ 

͔͔ͣͪ͗ͯ ͍͊͘Ίͣͦ͒͜͝ ͘ ͔͎͙ͦ͊ͣ͟͡ ό͙ͪͫΦ оύΦ 

 
˾͙ͫΦ оΦ Princeton University Events 
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̐͡ΈͫΈ͙͚͟ ͍͔͙͔ͯͤͪͫͭͭ͜ ͍͙͍͊ͨͪͦ͊͒͘ ͙ͦ͒ͤͣ ͘͜ ͔ͨͪ΄͙ͻ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͊ͫͭͦͫͯͤͯ͘͟ ͒͡Ύ 

͔͍ͫͭͯ͒ͤͭ͜ ͭ͊ ͍͙͊͒͊͟͡;͍͜ [4]Φ ˭͊ ͎͒ͦͨͦͣͦͦΌ άYale Mobileέ ͔͔͎ͨͪ͡Ύ͒͊ΌͭΈ ͎͊ͭ͊ͦ͟͡Σ ͍ Ύͦͣͯ͟ 

ͣͦ͗ͤ͊ ͍͔͙͙͒ͫͭ͗ͭ͜ ͡Ό͔͚͒Σ ͦͺ͙ͫ͜Σ ͭ͊ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ ͤ͊ ͔͙ͭͪͭͦͪ͜͝ ͍͔͙͔ͯͤͪͫͭͭͯ͜Φ ˤ͙͍͊͗ͦ͡ ͊ͤ͊͘͘;͙͙ͭ, 

΅ͦ ͊͘ ͫͭͦͫͯͤͦ͟ ͨͪ͊ͼΌΊ ͔͋͘ ͒ͦͫͭͯͨͯ ͍ ͔͔ͤͭͪͤͭ͜ ͔͔ͣͪ͗ͯΦ ˤ͙͙ͫͭͯͨͤ͟Σ ͔͙ͫͭͯ͒ͤͭ ͔ͨͪ΄͙ͻ ͍ͯͪͫ͟͜ 

͎ͤ͊ͦͦ͡΄ͯΌͭΈΣ ̈́ ͦ ͔͙͍ͤͭͪ͊ͭͤ͊͜͟ ͊ͪͭ͊͟ ͍͊ͣͨͯͫ͟͜ ͍͙͊͗͒͘ ͨ͒͜ ͪͯͦ͟Ό ό͙ͪͫΦ пύΦ 

 
˾͙ͫΦ пΦ Yale Mobile 

˨͍ͦͫ͒͜ ͔͙͊ͣͪ͊ͤͫ͟Έ͙͟ͻ ͍͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͍ͫ͒͜;͙ͭΈΣ ΅ͦ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͣͦ͋͜͡Έ͙ͤͻ 

͍͊ͫͭͦͫͯͤ͘͟͜ ͔͋ͯ͒ ͙͡΄͔ ͋͘͜͡Έ΄͍͙ͯ͊ͭͫΈ ͤ͊͒͊͜͡Σ ͭͦͣͯ ͯͪ͊ͤͫ͟͝Έ͙ͣ͟ ͊͊͒͊ͣ͘͟͡ ͭ͊͟ ͫ͊ͣͦ ͍͊ͪͭͦ 

͙ͨͦ͒ͯͣ͊ͭ ͨͪͦ ͋͘͜͡Έ΄͔ͤͤΎ ͙ͨͪͫͯͭͤͦͫͭ͜ ͤ͊ ͙ͪͤͯ͟ ͣͦ͋͜͡Έ͙ͤͻ ͍͊ͫͭͦͫͯͤ͘͟͜Σ ͙͍ͦͫͦ͋ͦ͡ ͙ͦͣ͟ ͍ͣͦ͊ 

͚͔͒ ͨͪͦ ͤ͜ͺ͍ͦͪͣͯ͊ͤͤΎ ΅ͦ͒ͦ ͔͔͎ͨͪ͋ͯ͜ ͍ͫͭͯͨͤͦ͝ ͊ͣͨ͊ͤ͟͜͝Φ  

˿͙ͨͫͦ͟ ͍͙͙͙ͦͪͫͭ͊ͤ͟ͻ ͔͔͒͗ͪ͡Υ 

1. Harvard Mobile Apps. URL : https:// www.harvard.edu/about-harvard/harvard-mobile-

apps ό͒͊ͭ͊ ͍͔͔ͪͤͤͤ͘ΎΥ ннΦлрΦнлнлύΦ 

2. Stanford Mobile. URL : https:// uit.stanford.edu/stanford-mobile ό͒͊ͭ͊ ͍͔͔ͪͤͤͤ͘ΎΥ 

22.05.2020). 

3. Princeton University Events. URL : https:// www.princeton.edu/events ό͒͊ͭ͊ ͍͔͔ͪͤͤͤ͘ΎΥ 

22.05.2020). 

4. Yale Identity. URL : https:// yaleidentity.yale.edu/mobile ό͒͊ͭ͊ ͍͔͔ͪͤͤͤ͘ΎΥ ннΦлрΦнлнлύΦ 

̂˨˴ отуΦмпм 

Filippova M., Ph.D. in Technical Sciences, associated professor;  

Segol R., Ph. D. in social communication studies, associated professor; 

Parkhomenko A., Ph.D. student 

Igor Sikorsky Kyiv Polytechnic Institute, Kyiv, Ukraine 

MASSIVE OPEN ONLINE COURSES AS A NEW WAY TO ATRACT FURUTE 

STUDENTS DURING CORONAVIRUS PANDEMIC 
In the context of a coronavirus disease pandemic, all processes, including education, move 

to a new stage. Since the mid-1960s, more and more automated technologies and educational 

https://www.harvard.edu/about-harvard/harvard-mobile-apps
https://www.harvard.edu/about-harvard/harvard-mobile-apps
https://uit.stanford.edu/stanford-mobile
https://www.princeton.edu/events
https://yaleidentity.yale.edu/mobile
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systems have been introduced into the educational process of higher education institutions. The 

challenges of 2020 have clearly demonstrated that in the context of global total lockdown, the 

transition to remote mode is no longer a selective option for organizing the educational process, 

but a necessity. Without the use of online courses, it is impossible to train a modern specialist. 

Further developments indicate that the pandemic is not only not over, but also continues and will 

intensify at the beginning of the new educational year in the fall. Therefore, right now it is 

extremely necessary to restructure all educational processes to a new model of education ς the 

model of online education and the use of online technologies. 

During the latest Coursera conference held in May 2020, the biggest massive open online 

ŎƻǳǊǎŜΩǎ ǇƭŀǘŦƻǊƳ Ƙŀǎ ǇǊŜǎŜƴǘŜŘ ǘƘŜƛǊ ǇŀƴŘŜƳƛŎ ǎǘŀǘƛǎǘƛŎǎ ŎƭŜŀǊƭȅ ǎƘƻǿƛƴƎ ǘƘŜ ƴŜǿ ŜǊŀ ƛƴ ƻƴƭƛƴŜ 

education [1]. 

Å 10.3 million enrollments in 30 days, 644% up compared to last year. 

Å 5 million+ new user registrations post COVID-19. 

Å Mƛƭƭƛƻƴ ŜƴǊƻƭƭƳŜƴǘǎ ƛƴ нлнл ƛƴ ¸ŀƭŜΩǎ ¢ƘŜ {ŎƛŜƴŎŜ ƻŦ ²Ŝƭƭ-Being (this shows how many 

people need support to their mental health). 

Å 415,000+ students and 6,600+ unique institutions on Coursera for Campus. 

Here are the top five countries: 

US τ 12M 

India τ 6.5M 

China τ 3.2M 

Mexico τ 3.1M 

Brazil τ 2.4M 

DƻƻƎƭŜ ǉǳŜǊƛŜǎ ŦƻǊ άƻƴƭƛƴŜ ŎƭŀǎǎŜǎέ ƛƴŎǊŜŀǎŜŘ ŀ ǿƘƻǇǇƛƴƎ нлп҈ ŦǊƻƳ aŀǊŎƘ т ǘƻ aŀǊŎƘ нм 

ŀŎŎƻǊŘƛƴƎ ǘƻ DƻƻƎƭŜ ¢ǊŜƴŘǎΣ ǿƘƛƭŜ ǉǳŜǊƛŜǎ ŦƻǊ άƻƴƭƛƴŜ ŜŘǳŎŀǘƛƻƴέ ƛƴŎǊŜŀǎŜŘ фл%. March 6 is when 

several American universities, including Stanford University, announced a switch to online classes 

to combat the spread of the Coronavirus. 

Interest in online education has led to record traffic for Class Central and its catalog of 

MOOCs. According to Google Analytics, on Sunday March 15 traffic increased by almost 900%. 

Class Central has continued to see unprecedented traffic as people use our site to figure out what 

MOOCs to take. In total, Class Central has seen more than 3 million learners since March 14 [2] 

(pic. 1). 

 
Picture 1. ClassCentral Traffic 

/ƭŀǎǎ /ŜƴǘǊŀƭΩǎ ǘǊŀŦŦƛŎ ǿŀǎ ŀŎŎƻƳǇŀƴƛŜŘ ōȅ ƛƴŎǊŜŀǎŜŘ ǘǊŀŦŦƛŎ ŦƻǊ ahh/ ǇǊƻǾƛŘŜǊǎΣ ŀŎŎƻǊŘƛƴƎ 

to Alexa rankings (table 1). 
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Table 1. Alexa rankings  

 

March 14 Ranking March 23 Ranking 

Coursera 444 433 

EdX 1,190 1,130 

FutureLearn 6,198 5,638 

Class Central 17,183 10,962 

!ƭǘƘƻǳƎƘ ƛƴ ǇŜǊǎƻƴ ŎƭŀǎǎŜǎ ƘŀǾŜ ōŜŜƴ ŎŀƴŎŜƭŜŘΣ ƛǘΩǎ ǳƴƭƛƪŜƭȅ ǘƘŀǘ ǘƘƛǎ ƛƴŎǊŜŀǎŜ ƛǎ ŘǊƛǾŜƴ ōȅ 

students. Universities like Stanford appear to be using tools like Zoom (video conferencing 

software) and Canvas (classroom management software) rather than MOOC platforms to manage 

online classes. 

In China, the biggest MOOC providers also provide tools and services for on-campus 

students. This allowed them to grow rapidly when the spring semester went online in mid-

February.  

By contrast, for MOOC providers like Coursera, edX, and FutureLearn, growth did not come 

from campuses going online, but from social distancing policies coming into effect worldwide. 

MOOC providers have been reacting to the pandemic in three different ways: 

1. Providing catalog access for campus students 

2. Launching free courses about COVID-19 

3. Offering free certificates for certain courses 

On March 12th, Coursera announced that they will give free catalog access to all higher-ed 

institutions impacted by the pandemic via Coursera for Campus [3]. Universities can sign up to 

/ƻǳǊǎŜǊŀΩǎ ŎŀǘŀƭƻƎ ƻŦ оулл ŎƻǳǊǎŜǎ ŀƴŘ плл ǎǇŜŎƛŀƭƛȊŀǘƛƻƴǎ ŦƻǊ ǳǇ ǘƻ рллл ƻŦ ǘƘŜƛǊ ǎǘǳŘŜƴǘǎΦ ¢ƘŜ 

access will last till the end of July, after which Coursera might consider monthly extensions. 

On March 11th, edX launched its Remote Access Program which allowed its university 

ǇŀǊǘƴŜǊǎ ǘƻ ǇǊƻǾƛŘŜ ǘƘŜƛǊ ǎǘǳŘŜƴǘǎ ǿƛǘƘ ŦǊŜŜ ŀŎŎŜǎǎ ǘƻ ŜŘ·Ωǎ ŎŀǘŀƭƻƎΦ сл ǇŀǊǘƴŜǊǎ ŜƴŘŜŘ ǳǇ ǘŀƪƛƴƎ 

the offer [4]. 

On March 9th, FutureLearn Campus was announced. It was originally supposed to launch in 

late 2020, but the company fast tracked it and offered it for free to its partners [5]. Though named 

ǎƛƳƛƭŀǊƭȅΣ ƛǘΩǎ ŘƛŦŦŜǊŜƴǘ ŦǊƻƳ ǿƘŀǘ /ƻǳǊǎŜǊŀ ŀƴŘ ŜŘ· ƻŦŦŜǊΦ CǳǘǳǊŜ[ŜŀǊƴ /ŀƳǇǳǎ ŀƭƭƻǿs universities 

to offer their own courses to their students by hosting on FutureLearn for free. It also allows to 

teach Small Private Online Courses (SPOCs) using the platform. 

In the recent future MOOCs will only grow and Ukrainian higher education need to stay 

prepare to new challenges due to pandemic and eLearning introduction to the educational 

process.  
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̂˨˴ оту 

ˣ͊͊͡΄͍ͦ ˨Φ ʕ ΦΣ ͍͙͊͒͊͟͡; ͊͟ͺ͔͙͒ͪ ͔ͭͦͪ͜͝ ͭ͊ ͙͙ͨͪ͊ͭ͟͟ ͍ͯͨͪ͊ͤͤ͜͡Ύ 

ͺ͊ͯ͟͡Έ͔ͭͭͯ ͫͦͼ͎ͦͦ͜͜͡͝ ͜  ͍ͨͪ͊͊Σ ͦͤͫͯ͟͡Έͭ͊ͤͭ ͍͙͍ͫͭͯͨͤ͟͜ ͺ͊ͯ͟͡Έ͔ͭͭͯ ͫͦͼ͎ͦͦ͜͜͡͝ ͜ ͍ͨͪ͊͊ 

˴˽˱ ͣ͜Φ ˱͎ͦͪΎ ˿ͦͪͫ͜͟Έ͎ͦͦ͟Σ ͣΦ ˴͙͍͝Σ ̂ͪ͊ͤ͊͟͝ 

2ψρ ˜ˠˎ˘˴ˤ˚˒ ˠ˜˝ˍˏ˘˴˚˚ˬ ˟ˍ ˍˑ˙˴˚˴˞˟˝ˠˏˍ˚˚ˬ 

ˏ ˗˜˴ ˴˙Ȣ ˴ː˛˝ˬ ˞˴˗˛˝˞˩˗˛ː˛ ɉˡˍ˗ˠ˘˩˟˒˟ ˞ ˛ˣ˴˛˘˛ː˴˵ ˴ ˜˝ˍˏˍɊ ɀ 

˘˴ˑ˒˝ ˔ˍ ˜˛˗ˍ˔˚˕˗ˍ˙˕ ˏ˞˟ˠ˜˚˛˵ ˗ˍ˙˜ˍ˚˴˵ ˑ˝ˠː˕˖ ˝˴˗ ˜˛˞˜˴˘˩ 

ɉˏ˞˟ˠ˜ ˚ˍ ˛˞ˏ˴˟˚˴˖ ˝˴ˏ˒˚˩ ˎˍ˗ˍ˘ˍˏ˝ˍ ˔ˍ ˥˕˝˛˗˕˙ ˗˛˚˗ˠ˝˞˛˙Ɋ 

ˤͫͭͯͨ ͊͘ ͔͙ͫͪͭͺ͙͊ͭ͊ͣ͜͟ ˭˹˻ ͤ͊ ͔ͫͨͼ͊͜͡Έͤͫͭ͜Έ нум ˽ͯ͋͜͡;͔ͤ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͭ͊ 

͍͊͒ͣͤͫͭͪͯ͊ͤͤ͜͜Ύ ͯ нлмф ͪͦͼ͜ ͍ͣ͊ ͍͙͍͊͗͜͡ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͙ͨͪͦͭ ͔͔ͨͦͨͪ͒ͤ͜ͻ ͍ͪͦ͟͜Φ ͔̇ ͍ͨͦΩΎ͊ͤͦ͘ ͘ 

͙ͭͣΣ ΅ͦ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ ζ͍̂ͣͦ ͙͚ͨͪͦͣͯ ͤ͊ ͍ͤ͊;͊ͤͤΎ ͒ͦ ͍͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͙̂ͪ͊ͤ͟͝ ͍ нлмф 

ͪͦͼ͜ηΣ ͒͡Ύ ͍ͫͭͯͨͯ ͤ͊ ͍ͦͫͤͦ͜ ͍ͨͦͤͦ͝ ͎͊͊͘͡Έͤͦ͝ ͔͔ͫͪ͒ͤΈͦ͝ ͍͙ͦͫͭ͜ ͍͍ͫͭ͊ͤͦ͡Ό͍͍͊ͫΎ ͣͤͣ͊͜͜͡Έ͙͚ͤ 

͙͚ͦͤͯͪͫͤ͟͟ ͋͊͡ ͔ͤ ͔ͣͤ΄͔ мол ͍͋͊͜͡ ώмϐΦ ˭͍ͫͤͦ͜Σ ͙͚ͭ͊͟ ͍͙͍͙͚͊͗͡ ͤΌ͊ͤͫ ͍͙ͤͦͫͭΈ ͔͍ͨͤ͜ 

͔͙͍͙ͦͪͭ͟͟ ͯ ͻ͒͜ ͍ͫͭͯͨͤͦ͝ ͊ͣͨ͊ͤ͟͜͝Σ ͙͍ͦͫͦ͋ͦ͡ ͍ ͍ͯͣͦ͊ͻ ͔ͣͤ͘΄͔ͤͤΎ ͟͜͡Έͦͫͭ͟͜ ͍͙͍ͫͭͯͨͤ͟͜Φ ˻ͪͣ͟͜ 

͎ͭͦͦΣ ͔ͦͤͯͪͤ͟͟ͼ͜Ύ ͊͘ ͣͫ͜ͼΎ ͔͍͎͒ͪ͗͊ͤͦͦ ͍͔͊ͣͦͤͤ͘͡Ύ ͙ͨͦͫ͡ΌΊͭΈͫΎΣ ͦͫ͟͜͡Έ͙͟ ͔ͫͨͼ͊͜͡Έͤͫͭ͜Έ нум 

˽ͯ͋͜͡;͔ͤ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͭ͊ ͍͊͒ͣͤͫͭͪͯ͊ͤͤ͜͜Ύ ͫͭ͊Ί ͘ ͙ͦ͗ͤͣ͟ ͪͦͦͣ͟ ͋͜͡Έ΄ ͔͍͊ͭͪ͋ͯ͊ͤͦ͘Ό ͔͔ͫͪ͒ 

͍͙͍ͫͭͯͨͤ͟͜Φ 

˽͙ͦͨͪ ͍ͤͦ͜ ͍͙͙ͦ͋ͫͭ͊ͤ ͭ͊ ͙͍ͦͫͦ͋ͦͫͭ͜͡ ͍ͫͭͯͨͤͦ͝ ͊ͣͨ͊ͤ͟͜͝ нлмф ͪͦͯ͟Σ ͊ͤ͊͘͜͡ ͍ͫͭͯͨͤͦ͝ 

͊ͣͨ͊ͤ͟͜͝ нлмф ͪͦͯ͟ ͍͒ͦͦ͘͡ΎΊ ͍͔͍͙ͫͭͪ͒͗ͯ͊ͭΣ ΅ͦ ͺ͊ͯ͟͡Έ͔ͭͭͯ ͫͦͼ͎ͦͦ͜͜͡͝ ͜ ͍ͨͪ͊͊ ˴˽˱ ͣ͜Φ ˱͎ͦͪΎ 

˿ͦͪͫ͜͟Έ͎ͦͦ͟ ͍͒͊ͦͫ͡Ύ ͎͙͚͒ͪͯ ͪ͜͟ ͨͦͫͨ͜͡Έ ͔͔͎͙͋ͪͭ͘ ͊͘ ͫͦ͋ͦΌ ͫͭ͊ͭͯͫ ͔͒ͪ͊͜͡ ͔͔ͫͪ͒ ͍͊͊͒͘͟͜͡ ͍͙΅ͦ͝ 

͍͙ͦͫͭ͜Σ Ύ͟͜ ͚͒ͫͤ͘͜ΌΌͭΈ ͤ͊͋ͪ͜ ͭ͊ ͎͍ͨ͒ͦͭͦͯ͜͟ ͊͘ ͔ͫͨͼ͊͜͡Έͤͫͭ͜Ό нум ˽ͯ͋͜͡;͔ͤ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͭ͊ 

͍͊͒ͣͤͫͭͪͯ͊ͤͤ͜͜Ύ ͍ ̂ͪ͊ͤ͟͜͝ ͤ͊ ͔ͨͪ΄ͦͣͯ ό͍͋͊͊͊ͪͫ͟͡Έͦͣͯ͟ύ ͍ͪͤ͜͜ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Φ 

ˢͤ͊͘͜͡ ͚͒ͫͤ͘͜Ό͍͍͊ͫΎ ͤ͊ ͍ͦͫͤͦ͜ ͍ͫͭͯͨͯ ͊͘ ͔͔ͨͪͦͣ͜͟͡ ͙ͦͤͯͪͫͤ͟͟ͻ ͔͔͍ͨͪ͒ͣͭ͜ ͯ ͔͙ͫͪͭͺ͊ͭ͜͟͜ 

̂ͪ͊ͤͫ͟͝Έ͎ͦͦ͟ ͼ͔ͤͭͪͯ ͦͼͤ͜Ό͍͊ͤͤΎ Ύͦͫͭ͟͜ ͍͙ͦͫͭ͜ ό͒͊͜͡ ς ͔͙ͫͪͭͺ͙͊ͭ͜͟ ˭˹˻ύΣ ͍͙ͤ͊͘;͔͙ͤͻ ͯ ˨ͦ͒͊ͭͯ͟ 

п ͒ͦ ζ͍̂ͣͦ ͙͚ͨͪͦͣͯ ͤ͊ ͍ͤ͊;͊ͤͤΎ ͒ͦ ͍͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͙̂ͪ͊ͤ͟͝ ͍ нлмф ͪͦͼ͜ηΥ ͯͪ͊ͤͫ͟͝Έ͊͟ 

͍ͣͦ͊ ͭ͊ ͔ͭͪ͊ͭͯͪ͊͜͡Σ ͔͙ͣ͊ͭͣ͊ͭ͊͟ ͭ͊ ͔ͤͦͣͤ͊͘͜ ͍ͣͦ͊ ͊͋ͦ ͫͭͦͪ͜͜Ύ ͙̂ͪ͊ͤ͟͝ ς ͔ͫ͊ͣ ͘ ͼ͙͙ͣ 

͔͙ͫͪͭͺ͙͊ͭ͊ͣ͜͟ ˭˹˻ ͍͙͙ͫͭͯͨͤ͟ ͎͙ͣͦ͡ ͙͋ͪ͊ͭ ͯ;͊ͫͭΈ ͯ ͦͤͯͪͫ͟͟͜ ͤ͊ ͣͫ͜ͼΎ ͊͘ ͔͍͙͒ͪ͗͊ͤͣ 

͍͔͊ͣͦͤͤ͘͡Ύͣ ώмϐΦ 

˻͔ͭ͗Σ ͊ͤ͊͘͘;͙ͣͦ ͍ͦͫͤͦͤ͜ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟ ͭ͊ ͙͙ͨͦ͊ͤ͘͟͟ ̅˿˽ ˴˽˱ ͣ͜Φ ˱͎ͦͪΎ ˿ͦͪͫ͜͟Έ͎ͦͦ͟ 

͊͘ ͔ͪͯ͘͡Έ͙ͭ͊ͭ͊ͣ ͍ͫͭͯͨͯ ͤ͊ ͍͚ͦͫͭͤ͜͜ ͍͔ͪͤ͜Έ ͍͋͊͊͊ͪ͊͟͡ ͊͘ ͔ͫͨͼ͊͜͡Έͤͫͭ͜Ό нум ˽ͯ͋͜͡;͔ͤ 

͍ͯͨͪ͊ͤͤ͜͡Ύ ͭ͊ ͍͊͒ͣͤͫͭͪͯ͊ͤͤ͜͜ΎΦ 

˴͜͡Έͫͭ͟͜Έ ͊ͪ͊͘ͻ͍͙ͦ͊ͤͻ ͤ͊ ͣͫ͜ͼΎ ͔͍͎͒ͪ͗͊ͤͦͦ ͍͔͊ͣͦͤͤ͘͡ΎΥ Ѕм ͍ ̂ͪ͊ͤ͟͜͝Φ ̉͊ͫͭ͊͟ 

͊ͪ͊͘ͻ͍͙ͦ͊ͤͻ ͤ͊ ͔ͫͨͼ͊͜͡Έͤͫͭ͜Έ нум ˽ͯ͋͜͡;͔ͤ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͭ͊ ͍͊͒ͣͤͫͭͪͯ͊ͤͤ͜͜Ύ ͤ͊ ̅˿˽ ˴˽˱ 

ͣ͜Φ ˱ ͎ͦͪΎ ˿ͦͪͫ͜͟Έ͎ͦͦ͟ ͯ нлмф ͪͦͼ͜ ͍͙ͫͭ͊ͤͦͭΈ моΣлп҈ όͦ͒ͪ͊ͯ͘ ͨͫ͜͡Ύ ͊ͤ͘͟͜;͔ͤͤΎ ͔͍ͭͪͣͤ͜͜ 

͍͙ͦͤ͊ͤͤ͟Ύ ͍͙͙ͫͭͯͨͤ͊ͣ͟ ͍͙͎ͣͦ ͒ͦ ͊ͪ͊͘ͻ͍ͯ͊ͤͤΎ ͤ͊ ͣͫ͜ͼΎ ͔͍͎͒ͪ͗͊ͤͦͦ ͍͔͊ͣͦͤͤ͘͡ΎΣ ͒ͦ ͤ͊͒͊ͤͤΎ 

ͣͫ͜ͼΈ ͔͍͎͒ͪ͗͊ͤͦͦ ͍͔͊ͣͦͤͤ͘͡Ύ ͔͎͊ͭͦͪ͟͜Ύͣ ͍͙͍ͫͭͯͨͤ͟͜Σ Ύ͟͜ ͣ͊ΌͭΈ ͍ͨͪ͊ͦ ͤ͊ ͔͔͍͔͔ͨͪ͒ͤͤΎ ͨͫ͜͡Ύ 

͊ͪ͊͘ͻ͍ͯ͊ͤͤΎύ ό͙ͪͫΦ нύ ώоϐΦ ˨͎͙͚ͪͯ ͪ͜͟ ͨͦͫͨ͜͡Έ ̅˿˽ ˴˽˱ ͣ͜Φ ˱͎ͦͪΎ ˿ͦͪͫ͜͟Έ͎ͦͦ͟ Ί Ί͙͙͒ͤͣ ͊͊͒ͦͣ͘͟͡ 



27 

 

͍͙΅ͦ͝ ͍͙ͦͫͭ͜ ͍ ̂ͪ͊ͤ͟͜͝Σ ͍ Ύͦͣͯ͟ ͋ͯͦ͡ ͊ͪ͊͘ͻ͍ͦ͊ͤͦ млл҈ ͔͔͍͙ͪͦͣͤ͒ͦ͊ͤ͟ͻ ͤ͊ ͣͫ͜ͼΎ ͔͍͎͒ͪ͗͊ͤͦͦ 

͍͔͊ͣͦͤͤ͘͡Ύ ό͙ͪͫΦ мύ ώоϐΦ 

 
˾͙ͫΦ мΦ ˭͊ͪ͊ͻ͍ͯ͊ͤͤΎ ͤ͊ ͣͫ͜ͼΎ ͔͍͎͒ͪ͗͊ͤͦͦ ͍͔͊ͣͦͤͤ͘͡Ύ ͊͘ ΄͙͙ͪͦͣ͟ ͦͤͯͪͫͦͣ͟͟ ͦ͒ͪ͊ͯ͘ ͨͫ͜͡Ύ ͊ͤ͘͟͜;͔ͤͤΎ ͔͍ͭͪͣͤ͜͜ 

͍͙ͦͤ͊ͤͤ͟Ύ ͍͙͙ͫͭͯͨͤ͊ͣ͟ ͍͙͎ͣͦ ͒ͦ ͊ͪ͊͘ͻ͍ͯ͊ͤͤΎ ͤ͊ ͣͫ͜ͼΎ ͔͍͎͒ͪ͗͊ͤͦͦ ͍͔͊ͣͦͤͤ͘͡Ύ ώоΤпϐ 

 
˾͙ͫΦ нΦ ̉͊ͫͭ͊͟ ˴˽˱ ͣ͜Φ ˱͎ͦͪΎ ˿ͦͪͫ͜͟Έ͎ͦͦ͟ ͔͔ͫͪ͒ ͯͫ͜ͻ оо ͍͊͊͒͘͟͜͡ ͍͙΅ͦ͝ ͍͙ͦͫͭ͜Σ 

͍ Ύ͙͟ͻ ͍͙͙ͫͭͯͨͤ͟ ͍͙͙ͦͤ͊͟͡ ͍͙͎͙ͣͦ ͒ͦ ͊ͪ͊͘ͻ͍ͯ͊ͤͤΎ ͤ͊ ͣͫ͜ͼΎ ͔͍͎͒ͪ͗͊ͤͦͦ ͍͔͊ͣͦͤͤ͘͡Ύ ώоϐ 

˭͎͊͊͡Έͤ͊ ͟͜͡Έͫͭ͟͜Έ ͊ͪ͊͘ͻ͍͙ͦ͊ͤͻΥ Ѕм ͍ ̂ͪ͊ͤ͟͜͝Φ ̂ нлмф ͪͦͼ͜ ͤ͊ ̅˿˽ ˴˽˱ ͣ͜Φ ˱͎ͦͪΎ 

˿ͦͪͫ͜͟Έ͎ͦͦ͟ ͤ͊ ͔ͫͨͼ͊͜͡Έͤͫͭ͜Έ нум ˽ͯ͋͜͡;͔ͤ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͭ͊ ͍͊͒ͣͤͫͭͪͯ͊ͤͤ͜͜Ύ ͋ͯͦ͡ ͊ͪ͊͘ͻ͍ͦ͊ͤͦ 

͚ͤ͊͋͜͡Έ΄͔ ͍͙͍ͫͭͯͨͤ͟͜ ͍ ̂ͪ͊ͤ͟͜͝Φ ˭͎͊͊͡Έͤ͊ ͟͜͡Έͫͭ͟͜Έ ͊ͪ͊͘ͻ͍͙ͦ͊ͤͻ ͤ͊ ͣͫ͜ͼΎ ͊͘ ͔͍͙͒ͪ͗͊ͤͣ 

͍͔͊ͣͦͤͤ͘͡Ύͣ ͭ͊ ͤ͊ ͣͫ͜ͼΎ ͊͘ ͦ͟΄͙ͭ ͺ͙͘͜;͙ͤͻ ͭ͊κ͊͋ͦ Ό͙͙ͪ͒;͙ͤͻ ͦͫ͋͜ ͍͙ͫͭ͊ͤͦͭΈ оу ͍͙͍ͫͭͯͨͤ͟͜ 

ό͙ͪͫΦ оύ ώнϐΦ ˤ͊ͪͭͦ ͊ͤ͊͘͘;͙͙ͭΣ ΅ͦ ͙ͨͦͨͪ ͚͍͙ͤ͊΅ͯ ͟͜͡Έͫͭ͟͜Έ ͍ ̂ͪ͊ͤ͟͜͝Σ ͔͔͚ͫͪ͒ͤ͜ ͋͊͡ ͍ͫ͜ͻ 

͊ͪ͊͘ͻ͍͙ͦ͊ͤͻ ͭ͊ͦ͗͟ ͙ͦ͒ͤ ͘ ͚͍͙ͤ͊΅͙ͻ ς мсрΣпно ό͙ͪͫΦ оύ ώнϐΦ  
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˾͙ͫΦ оΦ ́ͦͨ мл ͍ ̂ͪ͊ͤ͟͜͝ ͊͘ ͙ͨͦ͊ͤͦͣ͘͟͟ ͎͊͊͘͡Έͤͦ͝ ͟͜͡Έͦͫͭ͟͜ ͊ͪ͊͘ͻ͍͙ͦ͊ͤͻ ͤ͊ ͔ͨͪ΄͙͚ ͯͪͫ͟ 

ͤ͊ ͔ͫͨͼ͊͜͡Έͤͫͭ͜Έ нум ˽ͯ͋͜͡;͔ͤ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͭ͊ ͍͊͒ͣͤͫͭͪͯ͊ͤͤ͜͜Ύ ώоϐ 

˭͎͊͊͡Έͤ͊ ͟͜͡Έͫͭ͟͜Έ ͙ͨͦ͒͊ͤͻ ͊͘Ύ͍Υ ́ͦͨ о ͍ ̂ͪ͊ͤ͟͜͝Φ ˹͊ ͔͒ͤͤͯ ͺͦͪͣͯ ͒ͦ͋ͯͭͭ͘Ύ ͍͙ͦͫͭ͜ ͤ͊ 

͔ͫͨͼ͊͜͡Έͤͫͭ͜Έ нум ˽ͯ͋͜͡;͔ͤ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͭ͊ ͍͊͒ͣͤͫͭͪͯ͊ͤͤ͜͜Ύ ͋ͯͦ͡ ͨͦ͒͊ͤͦ осс ͊͘Ύ͍Σ ͘ Ύ͙͟ͻ нн 

͊͘Ύ͍͙ ͙͙ͦͭͪͣ͊͡ ͫͭ͊ͭͯͫ ζˤ͍͒ͣͦ͊͜η ;͔͔ͪ͘ ͔͍͍ͤ͒ͨͦ͒ͤͫͭ͜͜͜Έ ͙͔ͪͭͪ͟͜Ό ͣͤͣ͊͜͜͡Έ͎ͤͦͦ ͎ͦͤͯͪͫͤͦͦ͟͟ 

͋͊͊͡Σ ͊ ΅͔ у ͊͘Ύ͍ ͙͋ͯ͡ ͍ͫ͊ͫͦ͊ͤ͟͜ ͍͙͙ͫͭͯͨͤ͊ͣ͟ ͘͜ ͍ͭͪ͊ͭͦΌ ͙͔ͨͪͦͪͭͭͯ͜ ό͙ͪͫΦ пύΦ ͙́͊ͣ͟ ;͙ͤͦͣΣ 

оос ͊͘Ύ͍ ͙͋ͪ͊͡ ͯ;͊ͫͭΈ ͯ ͦͤͯͪͫ͟͟͜ ͤ͊ ͣͫ͜ͼΎ ͊͘ ͔͍͙͒ͪ͗͊ͤͣ ͍͔͊ͣͦͤͤ͘͡Ύ όͫͭ͊ͭͯͫ ζ˨ͦͨͯ΅͔ͤͦη), 

΅ͦ ͙͡΄͔ ͤ͊ мн ͊͘Ύ͍ ͔ͣͤ΄͔Σ ͤ͗͜ ͚ͤ͊͋͜͡Έ΄͙͚ ͙ͨͦ͊ͤ͘͟͟ ͍ ̂ͪ͊ͤ͟͜͝Φ ώнϐ 

 
˾͙ͫΦ пΦ ˭͎͊͊͡Έͤ͊ ͟͜͡Έͫͭ͟͜Έ ͊͘Ύ͍Σ ΅ͦ ͨͦ͒͊ͤͦ ͤ͊ ͔ͫͨͼ͊͜͡Έͤͫͭ͜Έ 

нум ˽ͯ͋͜͡;͔ͤ ͍ͯͨͪ͊ͤͤ͜͡Ύ ͭ͊ ͍͊͒ͣͤͫͭͪͯ͊ͤͤ͜͜Ύ ͯ нлмф ͪͦͼ͜ ώнΤоϐ 


























































































































































































































