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˹ˢ̇˱˻˹ˢ˶̎˹ˮ˯ ́˩̆˹˱̉˹ˮ˯ ̂˹˱ˤ˩˾˿ˮ́˩́ ̂˴˾ˢ˲˹ˮ  

ζ˴ˮ˲ˤ˿̎˴ˮ˯ ˽˻˶˱́˩̆˹˱̉˹ˮ˯ ˱˹˿́ˮ́̂́η 

˹͊ ͍ͫͭͪ͜͜ ͍ͤ͊ͯͦͦ͟-͔ͭͻͤ͜;͎ͤͦͦ ͎͔ͨͪͦͪͫͯΗ rtf.kpi.ua 



˱͙ͫͭͦͪ;͙͚ͤ ͔ͫͯͪͫ͟͟ 

ϭ ˾͔͊͒ͦͭ͜ͻͤ͜;͙͚ͤ ͺ͊ͯ͟͡Έ͔ͭͭ ˹́̂̂ ζ˴˽˱η 

2 

Ã 1930 ͪ͜͟ ς ˹ ͊ ͋͊͘͜ ͔͔͔ͭͪͦͭ͟͡ͻͤ͜;͎ͤͦͦ ͺ͊ͯ͟͡Έ͔ͭͭͯ ˴˽˱ ͍͔ͫͭͦͪͤͦ 
͔ͪ͊͒ͦͭ͜ͻͤ͜;͙͚ͤ ͺ͊ͯ͟͡Έ͔ͭͭ ͭ ͊͊͟ͺ͔͒ͪͯ ͔ͪ͊͒ͦͭ͜ͻ͙ͤ͜͟Σ ͍͊͘. ͊͟ͺ. ͭ ͔͊͒͊ͤ͟ 
ͺ͊ͯ͟͡Έ͔ͭͭͯ ς .ʕ ʕ . ˻ ͎͜Ί͍ͫΈ͙͚͟ 

Ã 1938 ͪ͜͟ ς ͍͔ͫͭͦͪͤͤΎ ͊͟ͺ͔͙͒ͪ ͙͚ͨͪͣ͊͡Έͤͦ-͔͔͍ͨͪ͒͊͊͡Έ͙ͤͻ ͙͍ͨͪͫͭͪͦ͝Σ 
͍͊͘. ͟ ͊ͺ. ˿ . ˱ . ́ ͔͔ͭ͡Έ͋͊ͯͣ 

Ã 1944 ͪ͜͟ ς ͊͟ͺ͔͒ͪ͊ ͙͚ͨͪͣ͊͡Έͤͦ-͔͔͍ͨͪ͒͊͊͡Έ͙ͤͻ ͙͍ͨͪͫͭͪͦ͝ 
ͪͦ͒͘͜͡ΎΊͭΈͫΎ ͤ ͊͊͟ͺ͔͒ͪͯ ͙͚ͪ͊͒ͦͨͪͣ͊͜͡Έ͙ͤͻ ͙͍ͨͪͫͭͪͦ͝ ό͍͊͘. ͊͟ͺ. ͒ͦͼ. 

.˹ .˽ ˤ͔͔ͦͪͤͪ͡͡ύ ͭ ͔͔͍͊ͪ͊͒ͦͨͪ͒͊͊͜͡Έ͙ͤͻ ͙͍ͨͪͫͭͪͦ͝ ό͍͊͘. ͊͟ͺ. ͨͪͦͺ.  
.˿ ˱ . ́ ͔͔ͭ͡Έ͋͊ͯͣύ 

Ã 1968 ͪ͜͟ ς  ͍ ͫ͊͒͟͜͡ ͺ͊ͯ͟͡Έ͔ͭͭͯ ͘ΩΎ͍͡ΎΊͭΈͫΎ ;͔͍͔ͭͪͭ͊ ͊͟ͺ͔͒ͪ͊ φ 
ͦͤͫͭͪͯ͟Ό͍͊ͤͤΎ ͭ ͊ ͍͙͙ͪͦ͋ͤͼ͍ͭ͊ ͙ͪ͊͒ͦ͊ͨ͊ͪ͊ͭͯͪ͜ ό͍͊͘. ͊͟ͺ. ͒ͦͼ.  

.̑ ʕ . ˸ ͜ͻ͊ͼΈ͙͚͟ύ 

Ã  ˭ ͊ͪ͊͘ ͔ͪ͊͒ͦͭ͜ͻͤ͜;͙͚ͤ ͺ͊ͯ͟͡Έ͔ͭͭ ͫ͊͒͊͟͡ΊͭΈͫΎ  ͘ ;͙ͦͭͪΈͦͻ ͊͟ͺ͔͒ͪ: 
͊͟ͺ͔͙͒ͪ ͔ͪ͊͒ͦͭ͜ͻͤ͜;͙ͤͻ ͙͍ͨͪͫͭͪͦ͝  ͜ ͙͔ͫͫͭͣΣ ͊͟ͺ͔͙͒ͪ ͔͔͙ͭͦͪͭ;͙ͤͻ 
͍ͦͫͤͦ ͔ͪ͊͒ͦͭ͜ͻ͙ͤ͜͟Σ ͊͟ͺ͔͙͒ͪ ͙͚ͪ͊͒ͦͨͪͣ͊ͤͤ͜Ύ ͭ ͔͊ͦ͋ͪͦ͋ͤͤ͡Ύ ͙͎͍ͫͤ͊͜͡ 
ͭ ͊͟ ͊ͺ͔͙͒ͪ ͪ ͊͒ͦͦͤͫͭͪͯ͜͟Ό͍͊ͤͤΎ ͭ ͍͊ ͙͙ͪͦ͋ͤͼ͍ͭ͊ ͙ͪ͊͒ͦ͊ͨ͊ͪ͊ͭͯͪ͜ 
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˹͍͊;͊ͤͤΎ ͤ͊ ͔ͪ͊͒ͦͭ͜ͻͤ͜;ͤͦͣͯ ͺ͊ͯ͟͡Έ͔ͭͭ͜ 

ϭ ˾͔͊͒ͦͭ͜ͻͤ͜;͙͚ͤ ͺ͊ͯ͟͡Έ͔ͭͭ ˹́̂̂ ζ˴˽˱η 

3 

Ã ˿͔͙ͭͯ͒ͤͭ ˾́̅ ͍ͤ͊;͊ΌͭΈͫΎ  ͯ ͍͊ͫͤͦͣͯ͡ 
ͦͪͨͯͫ͟͜Σ Ύ͙͚͟ ͙ͣͫͭͭ͜Έ ͍ͫ͜ ͔ͤͦ͋ͻ͒ͤ͜͜ ͔͟͡ͼ͚ͤ͜͜ 
͙͊ͯ͒ͭͦͪ͜͝Σ ͦ͋͊͒ͤ͊ͤ͜͡ ͣͯ͡Έ͙͔͚͙͙ͭͣ͒ͤͣ͜ ͊ͫͦ͘-
͙͋͊ͣ ͍ͤ͊;͊ͤͤΎΣ ͫͯ;͊ͫͤ͜ ͦͣͨ͟ΩΌ͔ͭͪͤ͜ ͙͊ͫ͟͡  
ͭ ͔͊ͫͨͼ͍͊ͦ͊ͤ͘͜͜͜͡ ͊͋ͦͪ͊ͭͦͪ͜͡͝Σ  ͍Ύ͙͟ͻ ͍ͨͪͦͦ-
͒ΎͭΈͫΎ ͍ͤ͊;͊͡Έͤ͜ ͭ ͍͊ͤ͊ͯͦ͟͜ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ  ͘
͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ Ύ ͙͊ͫ͟͟͡;ͤͦ͝Σ ͭ͊͟  ͫͯ͜;͊ͫͤͦ͝ 
ͦͤͭͪͦ͟͡Έͤͦ-͍͙ͣͪ͜Ό͍͊͡Έͤͦ͝ ͊ ͙ͨ͊ͪ͊ͭͯͪ; 

Ã ˨͜ΌͭΈ ͍ͤ͊;͊͡Έͤͦ-͔͙ͣͭͦ͒;ͤ͜ ͔͙͊͋ͤͭ͟͜Σ ͒ ͔
͔͙ͫͭͯ͒ͤͭ ͣͦ͗ͯͭΈ ͚͙͊ͣ͊ͭͫ͘Ύ  ͯ ͨͦ͊͘-
͍ͤ͊;͊͡Έ͙͚ͤ ;͊ͫ; 

Ã ˴ͦͪͨͯͫ ͣ ͊Ί ͨ ͍͔ͦͤ Wi-Fi ͨ ͙ͦͪͭͭ͟Ύ; 

Ã ́͊ͦ͗͟  ͍ ͦͪͨͯͫ͟͜ ͪͦͣ͘͜΅ͯΊͭΈͫΎ ͍͙͚͊ͫͤ͡ 
͋ͯͺ͔ͭ. 
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˹͍͊;͊ͤͤΎ ͤ͊ ͔ͪ͊͒ͦͭ͜ͻͤ͜;ͤͦͣͯ ͺ͊ͯ͟͡Έ͔ͭͭ͜ 

ϭ ˾͔͊͒ͦͭ͜ͻͤ͜;͙͚ͤ ͺ͊ͯ͟͡Έ͔ͭͭ ˹́̂̂ ζ˴˽˱η 

4 

Ã ˿͔͙ͭͯ͒ͤͭ ͔ͪ͊͒ͦͭ͜ͻͤ͜;͎ͤͦͦ ͺ͊ͯ͟͡Έ͔ͭͭͯ ͙ͦͭͪͣͯΌͭΈ ͎͍ͨ͒ͦͭͦͯ͜͟ ͊͘ 
ͭͪΈͦͣ͊ ͼ͙͙͊ͣ͟͡ ͙͒ͫͼ͙ͨͤ͜͡Υ 
- ͼ͙͟͡ ͙͙ͨͪͪͦ͒ͤ;ͦ-͍ͤ͊ͯͦͦ͟͝ ͎͍͙ͨ͒ͦͭͦ͜͟Υ ͺ͙͊͘͜͟Σ ͔͙ͣ͊ͭͣ͊ͭ͊͟Σ 
͎͍ͨͪͦͪ͊ͣͯ͊ͤͤΎΣ ͔͔ͤ͗ͤͪͤ͊͜ ͭ͊ ͦͣͨ͟ΩΌ͔ͭͪͤ͊ ͎ͪ͊ͺ͊͜͟Σ ͔͎ͣͭͪͦͦ͜͡Ύ 
ͭͦ΅ͦΤ 

- ͼ͙͟͡ ͍͋͊ͦͦ͘͝ ͨͪͦͺ͔͚ͫͤͦ͜͝ ͎͍͙ͨ͒ͦͭͦ͜͟Υ ͍͙ͦͫͤͦ ͔ͭͦͪ͜͝ ͟͜͡Σ ͼ͙ͺ͍ͪͦ͊ ͭ͊ 
͎͍͊ͤ͊ͦͦ͊͡ ͫͻ͔͔ͣͦͭͻͤ͊͜͟Σ ͔͔͙ͭͪͦ͒ͤ͊ͣ͊͟͜͟͡ ͭͦ΅ͦΤ 

- ͼ͙͟͡ ͔ͫͨͼ͍͊ͦ͊ͤͦ͘͜͜͡͝ ͎͍͙ͨ͒ͦͭͦ͜͟Σ Ύ͙͚͟ ͔͙͊͗ͭ͘͡Έ ͍͒͜ ͦ͋ͪ͊ͤͦ͝ 
͔ͫͨͼ͊͊͘͜͜͡ͼ͜͝Τ 

Ã ˹͍͊;͊ͤͤΎ ͤ͊ ͔ͪ͊͒ͦͭ͜ͻͤ͜;ͤͦͣͯ ͺ͊ͯ͟͡Έ͔ͭͭ͜ ͭͫͤͦ͜ ͍ͨͦΩΎ͔͊ͤ͘ ͘ 
͍͙͙ͦͪͫͭ͊ͤͤ͟Ύͣ ͫͯ;͎͊ͫͤͦͦ ͎͎ͨͪͦͪ͊ͣͤͦͦ ͔͔͊͋ͨ͘͘;͔ͤͤΎ ͭ͊ 
͔͊ͪͨͤͤ͘͟͜͡Ύͣ ͔͔͙ͭͦͪͭ;͎ͤͦͦ ͔ͣ͊ͭͪ͊ͯ͜͡ ͙ͨͪ͊ͭ͟;͙͙ͤͣ ͍͙ͤ͊;͙͊ͣ͟Σ 
͙͙͙ͦͭͪͣ͊ͤͣ ͨ͒͜ ;͊ͫ ͍͔͔ͨͪͦ͒ͤͤΎ ͙͊͋ͦͪ͊ͭͦͪͤ͡ͻ ͭ͊ ͙ͨͪ͊ͭ͟;͙ͤͻ 
͊ͤ͘ΎͭΈ ͍ ͊͋ͦͪ͊ͭͦͪ͜͡Ύͻ ͺ͊ͯ͟͡Έ͔ͭͭͯ ͭ͊ ͙ͨͪ͊ͭ͟͟ ͤ͊ ͍͙ͨͪͦ͒ͤ͜ͻ 
͙ͨ͒ͨͪ͜Ί͍ͣͫͭ͊ͻ ͙̂ͪ͊ͤ͟͝Φ 
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˹͊ͯ͊͟ ͭ͊ ͔ͣ͗ͤ͊ͪͦ͒ͤ͜ ͍͙ͫͨͪͦ͋ͭͤ͜͜ͼ͍ͭͦ 

ϭ ˾͔͊͒ͦͭ͜ͻͤ͜;͙͚ͤ ͺ͊ͯ͟͡Έ͔ͭͭ ˹́̂̂ ζ˴˽˱η 

5 

Ã ˾͔͊͒ͦͭ͜ͻͤ͜;͙͚ͤ ͺ͊ͯ͟͡Έ͔ͭͭ ͙ͨ͒ͭͪͣͯ͜Ί ͍ͫ͜ ͣ͗ͤ͊ͪͦ͒ͤ͜͜ ͎͙ͨͪͦͪ͊ͣ 
͔ͫͭͯ͒ͤͭͫΈͦ͟͝ ͣ ͦ͋͜͡Έͤͦͫͭ͜ ˹ ́̂̂ ζ˴˽˱η 

Ã ˨͡Ύ ͔͍͔ͨͪ͒ͫͭ͊ͤͤ͡Ύ ͍͙ͤ͊ͯͦ͟ͻ ͔͒ͦͫ͒͗ͤ͜͡Έ ͔ͪ͊͒ͦͭ͜ͻͤ͜;͙͚ͤ 
ͺ͊ͯ͟͡Έ͔ͭͭ ΅ͦͪͦͯ͟ ͍͙ͨͪͦͦ͒ͭΈ ˸͗ͤ͊ͪͦ͒ͤͯ͜ ͍ͤ͊ͯͦͦ͟-͔ͭͻͤ͜;ͤͯ 
ͦͤ͟ͺ͔͔ͪͤͼ͜Ό ζ˾͔͊͒ͦͭ͜ͻͤ͜;ͤ͜ ͨ ͦ͡ΎΣ ͫ ͙͎͙ͤ͊͡ ͊ ͙ͨ͊ͪ͊ͭ ͭ  ͊ͫ ͙͔ͫͭͣη 

Ã ˹͍͊ͯͦ͟͜ ͙͒ͦ͋ͯͭ͘͟ ͔͍ͫͭͯ͒ͤͭ͜ ͭ ͊ ͍͙͍ͫͨͪͦ͋ͭͤ͜͜͟͜ ͒ͪͯͯ͟ΌͭΈͫΎ  ͯ
͍͙͊ͫͤ͡ͻ ͺ͊ͻ͍͙ͦͻ ͍͙͒͊ͤͤΎͻ ζˤ͙ͫͤ͜͟ ˹́̂̂ ˴˽˱. ˿͔ͪ͜Ύ: 
˾͔͊͒ͦͭ͜ͻͤ͊͜͟. ˾͍͊͒ͦ͊ͨ͊ͪ͊ͭͦ͋ͯ͒ͯ͊ͤͤ͜Ύη ͭ ͊ «ˮ͍͔͙ͫͭ͘Ύ ͍·ͫ΄͙ͻ 
ͯ;͔͋ͤ·ͻ ͍͔͔͙͚͊͒ͤ͘. ˾͙͊͒ͦΉ͔͙ͭͪͦͤ͊͟͟͡», Ύ͙͚͟ ͔͔ͨͪ͊͒͊͟͡ΊͭΈͫΎ 
͎͚͊ͤͫ͜͡Έͦ͟Ό ͣ ͍ͦͦΌ ͭ  ͍͊ ͙͒͊ΊͭΈͫΎ ͍  ˿ ̊ s

Ã ˹ ͔͊ͪ͊͒ͦͭ͜ͻͤ͜;ͤͦͣͯ ͺ͊ͯ͟͡Έ͔ͭͭ͜ ͒͜Ί ˹˨ ̇ζ͔́ͫ͘͜η - ͔͙ͫͪͭͺ͍͙͚ͦ͊ͤ͜͟ 
ͼ͔ͤͭͪ ͨ ͍͔͔ͪͦ͒ͤͤΎ ͍ ͙͍ͨͪͦ͋ͯ͊ͤΈ ͍  ͎ ͊ͯ͘͜͡ ͘ ͊ͻ͙ͫͭͯ ͜ ͤͺͦͪͣ͊ͼ͜͝ 

Ã  ʕ ͫ͊͒͟͜͡ ͔ͪ͊͒ͦͭ͜ͻͤ͜;͎ͤͦͦ ͺ͊ͯ͟͡Έ͔ͭͭͯ ͨͪ͊ͼΌΊ ͊͋ͦͪ͊ͭͦͪ͜͡Ύ 
͔͍ͣͭͦ͒͜ ͭ  ͊͘ ͍͊ͫͦ͋͜ ͟ ͙͙ͪͣͤ͊ͫͭ͜͜͡;͙ͤͻ ͒ ͔ͦͫ͒͗ͤ͜͡Έ 
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˽ͪ͊ͼ͔͍͊͡΄͍ͭͯ͊ͤͤΎ 

ϭ ˾͔͊͒ͦͭ͜ͻͤ͜;͙͚ͤ ͺ͊ͯ͟͡Έ͔ͭͭ ˹́̂̂ ζ˴˽˱η 

6 

Ã ̒ͫͤ͊͟͜ ͎͍ͨ͒ͦͭͦ͊͜͟ ͔ͫͨͼ͍͊ͫͭ͜͜͜͡ ͔ͪ͊͒ͦͭ͜ͻͤ͜;͎ͤͦͦ 
ͺ͊ͯ͟͡Έ͔ͭͭͯ ͙͍͙ͨͪͦ͒ͭΈ ͒ ͦ ͍͙͎ͫͦͦͦ͟ ͙ͨͦͨͭͯ ͤ ͊ ͤ͊΄͙ͻ 
͍͙͙͍ͨͯͫͤ͟͟͜; 

Ã ˽͍ͪͦ͒ͤ͜͜ ͙ͨ͒ͨͪ͜Ί͍ͣͫͭ͊ ͙̂ͪ͊ͤ͟͝Σ  ͍ ͭͦͣͯ ;͙ͫ͜͡  ͜
̂ͪͦ͋ͦͪͦͤͨͪͦͣ͟Σ ͊͘ͼ͍͔͊ͤ͜͟͜͡  ͍ͨͪ͊ͼ͔͍͊͡΄͍ͭͯ͊ͤͤ͜ ͤ͊΄͙ͻ 
͔͔͍ͤ͗ͤͪ͜͜; 

Ã ́͊ͦ͗͟ ͤ͊΄͜ ͍͙͙͙ͨͯͫͤ͟͟ ͨͪ͊ͼΌΌͭΈ  ͍ ͙ͣ͗ͤ͊ͪͦ͒ͤ͜ͻ 
ͦͣͨ͊ͤ͟͜Ύͻ Ύ ͍͟  ͯ ͪ͊ͤͫ͟͝Έ͙͟ͻ ͦͺͫ͊͜ͻΣ ͭ ͊͟ ͜  ͘  ͊͟ ͦͪ͒ͦͤͦͣ; 

Ã ˣ͎͊͊ͭͦ ͤ͊΄͙ͻ ͍͙͙͍ͨͯͫͤ͟͟͜  ͘ ;͊ͫͦͣ ͚͊ͣ͊͘ΌͭΈ ͔͍ͪͤ͟͜͜ 
͙ͨͦͫ͊͒ ; ͙ ͍͙͍͒ͪ͊͜͟ΌͭΈ ͍͊ͫͤ͜͡ ͍͙ͫͨͪ͊  ͍ ͎͊ͯ͘͡Ύͻ 
͍͙͙ͪͦ͋ͤͼ͍ͭ͊ ͭ ͊ ͎͍͍ͦ͋ͫͯͦͯ͊ͤͤ͡Ύ ͔͔͙ͭͪͦͤ͟͜͟͡Σ ͔͔ͭ͡-
ͦͣͯͤ͊͟͜͟ͼ͜͝ ͭͦ΅ͦ. 
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˽͙͍ͪͦ͗͊ͤͤΎ ͍ ͎͙ͯͪͭͦ͗ͭͯ͟ 

ϭ ˾͔͊͒ͦͭ͜ͻͤ͜;͙͚ͤ ͺ͊ͯ͟͡Έ͔ͭͭ ˹́̂̂ ζ˴˽˱η 

7 

Ã ˾͔͊͒ͦͭ͜ͻͤ͜;͙͚ͤ ͺ͊ͯ͟͡Έ͔ͭͭ ͣ͊Ί ͍͙͚͊ͫͤ͡ ͎͙ͯͪͭͦ͗ͭͦ͟Σ Ύ͙͚͟ ͤ͊͘ͻ͙ͦ͒ͭΈͫΎ 
͔͔͔͋ͨͦͫͪ͒ͤ͘Έͦ ͤ  ͊ͭ ͔͙ͪͭͦͪ͜͝ ͔ͫͭͯ͒ͣͫͭ͜;͊͟; 

Ã ˥͙ͯͪͭͦ͗ͭͦ͟ 12-ͭ ͙ͨ ͍͔ͦͪͻ͍͙͚ͦΣ ͦ ͫͤ͊΅͔͙͚ͤ ͡ ͜ͺͭͦͣ ͤ  ͊13 ;͍ͦͦ͜͟͡; 

Ã ˣͦ͡;ͤ͊ ͙͔ͫͫͭͣ͊  ͍ͨ͊ͤͯ͊ͤͤ͜͡Ύ ͎͙ͯͪͭͦ͗ͭͯ͟ ͪͦ͋͡ΎͭΈ ͚͎ͦͦ ͚ͤ͊ͪͯ͘;ͤ͜΄͙ͣ 
͒͡Ύ ͨ ͙͍ͪͦ͗͊ͤͤΎ; 

Ã ˹ ͊ͨ ͍͔ͦͪͫ͜ 4 ͋ ͙ͦ͟͡Σ ͍  ͟ ͦ͗ͤͦͣͯ ͘  Ύ͙͟ͻ ͨ  ͦ4 ͟ ͙ͣͤ͊ͭ͜; 

Ã  ʕ͟ ͦ͗ͤͦͣͯ ͋ ͦ͡ͼ͜ ͫ ͍͊ͤͯͦ͘͡: ͒ ͯ΄Σ 2 ͯ ͙͍ͣ͊͡Έ͙͙ͤ͟ ͜ 2 ͭ ͔͙ͯ͊ͭ͡;  

Ã ˴ͯͻͦͤΈ ͤ  ͊ͨ ͍͔ͦͪͫ͜ φ 2; 

Ã  ʕ͟ ͣͤ͊ͭ͊͜ͻ ͨ ͙͍ͪͦ͗͊ΌͭΈ ͨ  ͦ4 ͦ ͙ͫͦ͋; 

Ã ˴͙ͣͤ͊ͭ͜ ͦͫͤ͊΅͔ͤ͜ 2-ͣ  ͊ ͍͒ͦΎ͙͙ͪͯͫͤͣ ͙͗͊ͣ͜͟͡  ͜ 4-ͣ  ͊ ΄͊ͺ͙͊ͣΣ  ͊
ͭ͊ͦ͗͟ ͫ ͙ͭͦ͊ͣ͡Σ ͫ ͭ͜͡ΈͼΎ͙ͣΣ ͭ ͯͣ͋ͦ;͙͊ͣ͟ ͜  ͨ ͙ͦ͡ͼΎ͙ͣ; 

Ã  ʕ͎͙ͯͪͭͦ͗ͭͯ͟ Ί ͔ͦͣͨͫ͟͟͡ ͔ͫͭͯ͒ͤͭͫΈ͎ͦͦ͟ ͍͒ͨͦ͜;͙ͤͯ͟  ͍͒ͦ͘͜͜͡͡ΎΣ Ύ͙͚͟ 
͍͟͡Ό;͊Ί  ͍ ͔͔ͫ͋: ͙͍͙͚ͫͨͦͪͭͤ ͊͘͡Σ ͭ͊ͤͼΌ͍͊͡Έ͙͚ͤ ͊͘͡Σ ͣͤ͊ͭͯ͟͜  ͘
ͨͪ͊͡Έ͙͙ͤͣ ͣ ͊΄͙͙ͤ͊ͣΣ ͤ ͊;͊͡Έͤͯ ͟ ͣͤ͊ͭͯ͜Σ ͟ ͣͤ͊ͭͯ͜ ͫ ͔ͭͯ͒ͤͭͫΈͦ͟͝ ͪ ͙͊͒;  

Ã ˤͻ͒͜ ͒  ͎͙ͦͯͪͭͦ͗ͭͯ͟ ͼ͍͙͚ͦ͒ͦ͋ͦ͜͡Σ ;͍͙͊ͫͦͻ ͦ ͔͔͋ͣ͗ͤΈ ͤ ͔ͣ͊Ί.  
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˿͔ͭͯ͒ͤͭͫΈ͔͟ ͍͒ͦ͘͜͡͡Ύ 

ϭ ˾͔͊͒ͦͭ͜ͻͤ͜;͙͚ͤ ͺ͊ͯ͟͡Έ͔ͭͭ ˹́̂̂ ζ˴˽˱η 

8 

Ã ˭͍͙;͚͊ͤͦΣ ͪͣ͟͜ ͍ͤ͊;͊ͤͤΎ ͍͔͙͊͟͡ 
͍͎ͯ͊͊ ͙ͨͪ͒͜͡ΎΊͭΈͫΎ ͔͔͊͋ͨ͘͘;͔ͤͤΌ 
͔ͫͭͯ͒ͤͭͫΈ͎ͦͦ͟ ͍͒ͦ͘͜͡͡Ύ ͭ ͍͔͊ͫͭͦͪͤͤΌ 
͍ͯͣͦ ͒͡Ύ ͍ͭͦͪ;͎ͦͦ ͍͙ͪͦͭͯ͘͟ 
͔͍ͫͭͯ͒ͤͭ͜; 

Ã ́͊͟ ͤ ͊ ͔ͪ͊͒ͦͭ͜ͻͤ͜;ͤͦͣͯ ͺ͊ͯ͟͡Έ͔ͭͭ͜ 
͍ͨͪͦͦ͒ΎͭΈͫΎ ͙ͦͤͯͪͫ͟͟ ͙ͪ͊ͫ͟ ζ˸͔ͫͭͪ͜ 
˾́̅η ͭ ͊ζ˸ͫ͜ ˾́̅η; Ί ͍ͫͦΎ ͦͣ͊ͤ͒͊͟ 
˴ˤ˴; 

Ã ͙́ͪ͊͒ͼ͚ͤͦ͜ ͍ͨͪͦͦ͒ΎͭΈͫΎ ͙͍ͫͨͦͪͭͤ͜ 
͎ͣ͊͊ͤͤ͘Ύ  ͘ ͺͯͭ͋ͦͯ͡Σ ͔͋͊ͫͭ͋ͦͯ͟͡Σ 
ͤ͊ͫͭ͜͡Έ͎ͤͦͦ ͔ͭͤͫͯ͜ ͭͦ΅ͦ; 

Ã ˴ͯ͡Έ͍͙ͭͦͣ   ͜ ͎͊͊͘͡Έ͍͙ͤͦ͒ͦͣͣ͜ 
͊͘ͻͦ͒ͦͣ ͔ͪ͊͒ͦͭ͜ͻͤ͜;͎ͤͦͦ ͺ͊ͯ͟͡Έ͔ͭͭͯ Ί 
͍͔͔ͨͪͦ͒ͤͤΎ ͒ͤΎ ͺ͊ͯ͟͡Έ͔ͭͭͯ  ͍ͺͦͪͣ͊ͭ͜ 
RadioDay ς ͍ͫΎͭͦΣ Ύ͔͟ ͙͋ͪ͊͘Ί 
͔͍ͫͭͯ͒ͤͭ͜ ͤ ͔ ͭ͜͡Έ͙͟ ͺ͊ͯ͟͡Έ͔ͭͭͯΣ  ͊  ͚
͍ͫ͜ͻ ͯ ͍͔͙͔͍ͤͪͫͭͭ͜͜ ˴͙Ί͍͊.  
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ˤͫͭͯͨ ͤ͊ ͔ͪ͊͒ͦͭ͜ͻͤ͜;͙͚ͤ ͺ͊ͯ͟͡Έ͔ͭͭ 

ϭ ˾͔͊͒ͦͭ͜ͻͤ͜;͙͚ͤ ͺ͊ͯ͟͡Έ͔ͭͭ ˹́̂̂ ζ˴˽˱η 

9 

Ã ˾͔͊͒ͦͭ͜ͻͤ͜;͙͚ͤ ͺ͊ͯ͟͡Έ͔ͭͭ ͍͙ͨͪͦͦ͒ͭΈ ͎͍ͨ͒ͦͭͦͯ͜͟ ͍͍͋͊͊͊ͪ͟͜͡ ͊͘ 
͔ͫͨͼ͊͜͡Έͤͫͭ͜Ό ζ͔͔́ͦͣͯͤ͊͟͜͟͡ͼ͜͝ ͭ͊ ͔ͪ͊͒ͦͭ͜ͻͤ͊͜͟η  

Ã ˽͎͍͒ͦͭͦ͊͜͟ ͎͍ͣ͊ͫͭͪ͜͜ ͭ͊ ͍͒ͦͭͦͪ͟͜ ͺͦͫͦ͜͡ͺ͜͝ ͚͒ͫͤ͘͜ΌΊͭΈͫΎ ͊͘ 
;͙ͦͭͪΈͦͣ͊ ͔ͫͨͼ͊͊͘͜͜͡ͼ͜Ύ͙ͣΥ  

- ˱͔͔ͤͭͭͯ͊͟͡͡Έͤ͜ ͔ͭͻ͎ͤͦͦ͜͡͝ ͙͔ͣͪͦͫͫͭͣͤͦ͜͟͝ 
͔͔ͪ͊͒ͦͭͪͦͤͤͦ͜͟͡͝ ͔ͭͻ͙ͤ͜͟Τ 

- ˾͍͊͒ͦ͘͜ΩΎͦ͘͟ ͜ ͔ͦ͋ͪͦ͋ͤͤ͡Ύ ͙͎͍ͫͤ͊͜͡Τ 
- ˾͙͔͊͒ͦͫͫͭͣͤ͊͜ ͔͔ͤ͗ͤͪ͜͜ΎΤ 
- ˾͔͊͒ͦͭ͜ͻͤ͜;ͤ͜ ͤ͜ͺͦͪͣ͊ͼ͚ͤ͜͜ ͔ͭͻ͎ͤͦͦ͜͡͝ 

Ã ˤͫͭͯͨ ͍͍͒͋ͯ͊͜ΊͭΈͫΎ ͊͘ ͔͙ͫͪͭͺ͙͊ͭ͊ͣ͜͟ ͘ ͯͪ͊ͤͫ͟͝Έͦ͟͝ ͍͙ͣͦ ͭ͊ 
͔͙ͭͪ͊ͭͯͪ͜͡Σ ͔͙͙ͣ͊ͭͣ͊ͭ͟ ͭ͊ ͺ͙͙͘͜͟ ͊͋ͦ ͎͚͊ͤͫ͜͡Έͦ͟͝ ͍͙ͣͦΦ ͙̅͊͘͜͟Σ 
͎͚͊ͤͫ͜͡Έ͊͟ ͍ͣͦ͊ ͊͋ͦ ͔͙ͣ͊ͭͣ͊ͭ͊͟ ͍͙ͨͦͤͤ͜ ͙ͣ͊ͭ ͔ͤ ͔ͣͤ΄͔ мпл 
͍͋͊͜͡Σ ͔ͪ΄ͭ͊ ͔͔͍ͨͪ͒ͣͭ͜ ς млл ͍͋͊͜͡Φ 
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˿͔ͨͼ͊͊͘͜͜͡ͼ͜ΎΥ ζ˱͔͔ͤͭͭͯ͊͟͡͡Έͤ͜ ͔ͭͻ͎ͤͦͦ͜͡͝ 
͙͔ͣͪͦͫͫͭͣͤͦ͜͟͝ ͔͔ͪ͊͒ͦͭͪͦͤͤͦ͜͟͡͝ ͔ͭͻ͙ͤ͜͟η 

 

 

˿͚͊ͭΥ kivra.kpi.ua 

 

 

˴͊ͺ͔͒ͪ͊ ͪ͊͒ͦͦͤͫͭͪͯ͜͟Ό͍͊ͤͤΎ ͭ ͊ 
͍͙͙ͪͦ͋ͤͼ͍ͭ͊ ͙ͪ͊͒ͦ͊ͨ͊ͪ͊ͭͯͪ͜ 

10 

ϭ ˾͔͊͒ͦͭ͜ͻͤ͜;͙͚ͤ ͺ͊ͯ͟͡Έ͔ͭͭ ˹́̂̂ ζ˴˽˱η 



˻͙͍ͫͦ͋ͦͫͭ͜͡ ͎͍͙ͨ͒ͦͭͦ͜͟ 

ϭ ˾͔͊͒ͦͭ͜ͻͤ͜;͙͚ͤ ͺ͊ͯ͟͡Έ͔ͭͭ ˹́̂̂ ζ˴˽˱η 

11 

Ã ˹͍͊;͊͡Έ͙͚ͤ ͨ͊ͤ͡ ͔ͫͨͼ͊͊͘͜͜͡ͼ͜͝ ͒͡Ύ ͍͍͋͊͊͊ͪ͟͜͡ ͭ ͎͍͊ͣ͊ͫͭͪ͜͜ ͔͔ͨͪ͒͋͊;͊Ί 
͍͋͊ͦͯ͘ ͎͍ͨ͒ͦͭͦͯ͜͟  ͍͎͊ͯ͘͜͡ ͔͍ͨͪͦͭͯ͊ͤͤ͟Ύ  ͔ͭ͜ͻ͎ͤͦͦ͜͡͝ ͔͔ͪ͊͒ͦͭͪͦͤͤͦ͜͟͡͝ 
͔ͭͻ͙ͤ͜͟ ͭ ͊ ͎͙͔͔ͨͦ͋ͤ͡͡ ͍͙͍;͔ͤͤΎ ͺ͙ͦ͘͜͟-͔ͭͻͤ͜;͙ͤͻ ͍ͦͫͤͦ 
͙͔ͣͪͦͫͫͭͣͤͦ͜͟͝ ͔ͭͻ͙ͤ͜͟Σ ͔͔͙ͤ͊ͤͦͭͪͦͤ͟͜͟͡ ͭ ͊ ͔ͤ͊ͤͦͭͻ͎͚ͤͦͦ͜͡Σ 
͔͙ͣ͊ͭͣ͊ͭ;͙ͤͻ ͔͍ͣͭͦ͒͜ ͭ ͊ ͎͙ͨͪͦͪ͊ͣͤͻ ͍͊ͫͦ͋͘͜ ͔ͭͻͤ͜;͙ͤͻ ͭ ͊
͔ͭͻ͎ͤͦͦ͜͡;͙ͤͻ ͙͔ͫͫͭͣ ͍͙΅͎ͦͦ ό͔͔ͤͭͭͯ͊͜͟͡͡Έ͎ͤͦͦύ ͍ͪͤ͜Ύ; 

Ã ˣ͍͙͊͊͊ͪ͟͡ ͭ ͊ ͎͙ͣ͊ͫͭͪ͜ ͎͍͔ͨ͒ͦͭͦͤ͜͜͡ ͒ ͦ ͙ͪͦͪͦ͋͘͟ ͭ ͊ ͍͍͔ͨͪͦ͊͒͗ͤͤΎ 
ͣͪͦͨͪͦ͜͟ͼ͔͙ͫͦͪͤͻ ͔͔ͤͭͭͯ͊͜͟͡͡Έ͙ͤͻ ͙͔ͫͫͭͣ ͭ ͔͔͊ͣͪ͗Σ ͔͔ͤͭͭͯ͊͜͟͡͡Έ͙ͤͻ 
͔ͭͻ͎ͤͦͦ͜͡;͙ͤͻ ͙͔ͫͫͭͣ ͍͙͙ͪͦ͋ͤͼ͍ͭ͊ ͤ ͊ ͍ͦͫͤͦ͜ ͙͔ͣͪͦͫͫͭͣͤͦ͜͟͝ 
͔͔ͪ͊͒ͦͭͪͦͤͤͦ͜͟͡͝ ͔ͭͻ͙ͤ͜͟Σ ͙ͪͦͪͦ͋͘͟ ͭ ͊ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͍ͤͦͭͤ͜͜ͻ 
͔͔͙ͤ͊ͤͦͭͪͦͤͤ͟͡ͻ ͙͍ͨͪͫͭͪͦ͝ ͦ ͙͋ͪͦ͋͟ ͫ ͙͎͍ͤ͊͜͡. 

Ã ˨͙ͦͭͦͪ͟ ͺͦͫͦ͜͡ͺ͜͝ ͎͍͔ͨ͒ͦͭͦͤ͜͜͡ ͒͡Ύ ͚͎ͫ͊ͣͦͫͭͤͦͦ͜ ͍͙ͦͤ͊ͤͤ͟Ύ ͍ͤ͊ͯͦͦ͟-
͙͒ͦͫ͒ͤ͜͡ͻ ͪͦ͋ͭ͜ ͘͜ ͍͔ͫͭͦͪͤͤΎ ͔͙ͣ͊ͭͣ͊ͭ;͙ͤͻ ͭ ͊ͺ͙ͦ͘͜͟-͔ͭͻͤ͜;͙ͤͻ ͊ͫ͊͒͘ 
͔͔ͤͭͭͯ͊͜͟͡͡Έ͙ͤͻ ͔ͭͻ͎͚ͤͦͦ͜͡ ͙͔ͣͪͦͫͫͭͣͤͦ͜͟͝ ͔͔ͪ͊͒ͦͭͪͦͤͤͦ͜͟͡͝ ͔ͭͻ͙ͤ͜͟. 
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˶͊͋ͦͪ͊ͭͦͪ͜Ύ ͦͣͨ͟ΩΌ͔͎ͭͪͤͦͦ 
 ͨ ͔͍ͪͦͭͯ͊ͤͤ͟Ύ 

ϭ ˾͔͊͒ͦͭ͜ͻͤ͜;͙͚ͤ ͺ͊ͯ͟͡Έ͔ͭͭ ˹́̂̂ ζ˴˽˱η 

12 

Ã ˾ͦͪͦ͋͊͘͟ ͭ͊ ͔ͣͦ͒͡Ό͍͊ͤͤΎ ͼ͙ͺ͍͙ͪͦͻ ͭ͊ 
͎͍͙͊ͤ͊ͦͦ͡ͻ ͫͻ͔ͣ όMicroCAP, LTspice); 

Ã ˾͔ͦͪͦ͋ͤͤ͘͡Ύ ͍͙͒ͪͯͦ͊ͤ͟ͻ ͨ͊ͭ͡ (P-CAD, Altium 
Designer); 

Ã ˸͔ͦ͒͡Ό͍͊ͤͤΎ ͦͤͫͭͪͯ͟͟ͼ͜͝ ͙͍ͨͪ͊͒͜͡ 
(SolidWorks); 

Ã ˿͍͔ͭͦͪͤͤΎ ͍ͪͭͯ͊͜͡Έ͙ͤͻ ͙͍ͨͪͫͭͪͦ͝ (LabView); 

Ã ˸͔ͦ͒͡Ό͍͊ͤͤΎ ͔͔͔͍ͣͤͭ͜͡ ͙͔ͣͪͦͫͫͭͣͤͦ͜͟͝ 
͔ͭͻ͙ͤ͜͟ (COMSOL Multiphisics, ANSYS); 

Ã ˸͔ͦ͒͡Ό͍͊ͤͤΎ ˹ˤ̉-͙͍ͨͪͫͭͪͦ͝ (CST Microwave 
Studio ); 

Ã ˸͔͙͊ͭͣ͊ͭ;͔ͤ ͔ͣͦ͒͡Ό͍͊ͤͤΎ ͺ͙ͦ͘͜͟-͔ͭͻͤ͜;͙ͤͻ 
͍ͦͫͤͦ  (MatLAB, MathCAD); 

Ã ˾͔ͦͪͦ͋ͤͤ͘͡Ύ ͔͔ͤͭͭͯ͊͜͟͡͡Έ͙ͤͻ ͙͔ͫͫͭͣ 
͔ͦ͋ͪͦ͋ͤͤ͡Ύ ͭ͊ ͔͍ͪͯ͊ͤͤ͟ΎΦ 
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˶͊͋ͦͪ͊ͭͦͪ͜Ύ ͪ͊͒ͦͦͤͫͭͪͯ͜͟Ό͍͊ͤͤΎ ͭ ͊ 
͍ͤ͊;͊͡Έͤ͊ ͔ͭͻ͎ͤͦͦ͜͡;ͤ͊ ͊͋ͦͪ͊ͭͦͪ͜͡Ύ  

ϭ ˾͔͊͒ͦͭ͜ͻͤ͜;͙͚ͤ ͺ͊ͯ͟͡Έ͔ͭͭ ˹́̂̂ ζ˴˽˱η 

13 

Ã ˨͔ͦͫ͒͗ͤͤ͜͡Ύ ͔͍͙ͭͨͦ͡ͻ ͨͪͦͼ͔͍ͫ͜ ͍ 
͊ͨ͊ͪ͊ͭͯͪ͜Τ 

Ã ˨͔ͦͫ͒͗ͤͤ͜͡Ύ ͔ͨͪͦ͋ͣ͡ ͔͔͎ͭͪͦͣ͊ͤͭͤͦ͟͜͡͝ 
ͫͯͣͫͤͦͫͭ͜͜Τ 

Ã ˽͍͔͔ͪͦ͒ͤͤΎ ͙ͣ͊ͭ͟͜͡;͙ͤͻ ͍͙͍ͨͪͦ͋ͯ͊ͤΈ 
͙͊ͨ͊ͪ͊ͭͯͪΤ 

Ã ˨͔ͦͫ͒͗ͤͤ͜͡Ύ ͍͙͍͔͚͊ͫͭͦͫͭ͡ ͦͤͫͭͪͯ͟͟-
ͼ͚͙ͤ͜ͻ ͔͍ͣ͊ͭͪ͊͜͜͡ ͔͔͎ͪ͊͒ͦͭͪͦͤͤͦͦ͜͟͡ 
͍͙͙ͪͦ͋ͤͼ͍ͭ͊Τ 

Ã ˤ͙͍;͔ͤͤΎ ͍ͦͫͤͦ ͔ͪͦ͋ͦͭͦͭͻ͙ͤ͜͟ ͭ͊ ͍͊ͭͦͣ͊-
͙ͭ͊͘ͼ͜͝ ͍͙͙ͪͦ͋ͤͼ͍ͭ͊Τ 

Ã ˤ͙͍;͔ͤͤΎ ͙͍͔͚ͦͫͦ͋ͦͫͭ͡ ͔ͪͦͪͦ͋ͤͤ͘͡Ύ 
ͦͤͫͭͪͯ͟͟ͼ͚͜ ͙͊ͨ͊ͪ͊ͭͯͪΤ 

Ã ˻͚͔ͤ͊ͦͣͤͤ͘͡Ύ ͘ ͫͯ;͙͙͊ͫͤͣ ͔ͭͻ͎ͤͦͦ͜͡Ύ͙ͣ 
͍͙͙ͪͦ͋ͤͼ͍ͭ͊Φ 
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˶͊͋ͦͪ͊ͭͦͪ͜Ύ ͔͔͙ͣͪͦͭͪͦͤ͜͟͟͜͟͡ ͭ͊ 
͙͔ͣͪͦͫͫͭͣͤͦ͜͟͝ ͭ ͔ͻ͙ͤ͜͟ 

ϭ ˾͔͊͒ͦͭ͜ͻͤ͜;͙͚ͤ ͺ͊ͯ͟͡Έ͔ͭͭ ˹́̂̂ ζ˴˽˱η 

14 

Ã ˨͔ͦͫ͒͗ͤͤ͜͡Ύ ͙ͪͦ͋ͦͭ 
͍͍͙͍͙ͤ͊ͨͨͪͦ͒ͤͦ͜͜͟ͻ ͙͍ͨͪ͊͒͜͡Τ 

Ã ˨͔ͦͫ͒͗ͤͤ͜͡Ύ ͔ͭͻ͎ͤͦͦ͜͡͝ 
͍͙͙ͪͦ͋ͤͼ͍ͭ͊ ͔͔͙ͣͪͦͭͪͦͤͤ͜͟͟͡ͻ 
ͭ͊ ͙͔͙ͣͪͦͫͫͭͣͤ͜͟ͻ ͙͍ͨͪ͊͒͜͡Τ 

Ã ˩͔͙͔ͫͨͪͣͤͭ͊͟͡Έ͔ͤ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ 
ͣͪͦ͜͟- ͭ ͊ ͤ͊ͤͦͫͭͪͯͭͯͪ͟Τ 

Ã ˨͔ͦͫ͒͗ͤͤ͜͡Ύ ͙ͪͦ͋ͦͭ 
͔͔͔ͣͪͦͭͪͦͣ͜͟͟͡ͻ͊ͤ͜;͙ͤͻ ͙͔ͫͫͭͣ 
ό˸˩˸˿ύΤ 
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˹͍͊ͯͦ͟ ̔ͤ ͊ͨͪΎ͙ͣ ͔ͫͨͼ͊͊͘͜͜͡ͼ͜͝  

ϭ ˾͔͊͒ͦͭ͜ͻͤ͜;͙͚ͤ ͺ͊ͯ͟͡Έ͔ͭͭ ˹́̂̂ ζ˴˽˱η 

15 

Ã ˾ͦͪͦ͋͊͘͟ ͔ͭͦͪ͜͝ ͔͍ͨͪͦͭͯ͊ͤͤ͟Ύ ͔͔ͤͭͭͯ͊͜͟͡͡Έͤͦ͝ ͪ͊͒ͦ͜-
͔͔ͭͪͦͤͤͦ͟͡͝ ͭ ͔ͻ͙ͤ͜͟. 

Ã ˾ͦͪͦ͋͊͘͟ ͙͔ͨ͒ͫͫͭͣ͜ ͙͔ͫͫͭͣ ͍͙͍͎͊ͭͦͣ͊ͭͦ͊ͤͦͦ͘ ͔ͨͪͦͭͯ͟-
͍͊ͤͤΎ ͔͔ͪ͊͒ͦͭͪͦͤͤͦ͜͟͡͝ ͭ ͔ͻ͙ͤ͜͟. 

Ã ˸͔ͦ͒͡Ό͍͊ͤͤΎΣ ͦͣͨ͟ΩΌ͔͔ͭͪͤ ͭ ͊ ͔͔͙͔ͫͨͪͣͤͭ͊͟͡Έ͔ͤ 
͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͣ ͪͦͫͭͪͯͭͯͪ͜͟͟ ͣ ͙͔ͪͦͫͫͭͣͤͦ͜͟͝ ͭ ͔ͻ͙ͤ͜͟. 

Ã ˸͔ͦ͒͡Ό͍͊ͤͤΎΣ ͦͣͨ͟ΩΌ͔͔ͭͪͤ ͭ ͊ ͔͔͙͔ͫͨͪͣͤͭ͊͟͡Έ͔ͤ 
͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͙͍ͨͪͫͭͪͦ͝ ͙ͦ͋ͪͦ͋͟ ͙͎͍ͫͤ͊͜͡ ͤ ͊ ͍ͦͫͤͦ͜ 
ͺ͙ͦͭͦͤͤͻ ͭ  ͔͊ ͔͎͙ͭͪͦͣ͊ͤͭͤ͟͜͡ͻ ͟ ͙͍ͪͫͭ͊͜͡. 

Ã ˣ͔͙ͦͣ͒͜;ͤ͊ ͪ ͔͔͊͒ͦͭͪͦͤͤ͊͜͟͡ ͭ ͔ͻͤ͊͜͟. 

Ã ˾ͦͪͦ͋͊͘͟ ͤ ͊͒;͙͍͙ͯͭ͡ͻ ͔͙ͪ͊͒ͦͣͭͪ͜;͙ͤͻ ͫ ͙͔ͫͭͣ. 

 

kivra.kpi.ua 



˿͔ͨͼ͊͊͘͜͜͡ͼ͜ΎΥ  
ζ˾͔͊͒ͦͭ͜ͻͤ͜;ͤ͜ ͤ͜ͺͦͪͣ͊ͼ͚ͤ͜͜ ͔ͭͻ͎ͤͦͦ͜͡͝η 
 
˿͚͊ͭΥ www.rtps.kpi.ua 
 
 
 

˴͊ͺ͔͒ͪ͊ ͔ͪ͊͒ͦͭ͜ͻͤ͜;͙ͤͻ ͙͍ͨͪͫͭͪͦ͝  
ͭ͊ ͙͔ͫͫͭͣ 
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ʉʧʝʮʽʘʣʽʟʘʮʽʷ çʈʘʜʽʦʪʝʭʥʽʯʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾè ʥʘʜʘʻ 
ʧʽʜʛʦʪʦʚʢʫ ʥʘ ʨʽʚʥʷʭ ʙʘʢʘʣʘʚʨʘ, ʤʘʛʽʩʪʨʘ, ʜʦʢʪʦʨʘ 
ʬʽʣʦʩʦʬʽʾ. 

Ã ʈʽʚʝʥʴ ʙʘʢʘʣʘʚʨʘ ʟʘʙʝʟʧʝʯʫʻ ʟʥʘʥʥʷʤʠ ʟ ʪʝʦʨʝʪʠʯʥʠʭ 
ʦʩʥʦʚ ʧʦʙʫʜʦʚʠ, ʨʦʟʨʘʭʫʥʢʽʚ ʪʘ ʥʘʣʘʛʦʜʞʝʥʥʷ 
ʨʘʜʽʦʪʝʭʥʽʯʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʢʘʥʘʣʽʚ ʟʚôʷʟʢʫ ʪʘ 
ʧʨʠʩʪʨʦʾʚ. 

Ã ʈʽʚʝʥʴ ʤʘʛʽʩʪʨʘ ʟʘʙʝʟʧʝʯʫʻ ʟʥʘʥʥʷʤʠ ʩʪʦʩʦʚʥʦ ʥʘʫʢʦʚʠʭ 
ʜʦʩʣʽʜʞʝʥʴ ʧʦ ʚʜʦʩʢʦʥʘʣʝʥʥʶ ʪʘ ʩʪʚʦʨʝʥʥʶ 
ʨʘʜʽʦʪʝʭʥʽʯʥʠʭ  ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʧʨʠʩʪʨʦʾʚ.  

Ã ʈʽʚʝʥʴ ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ ʟʘʙʝʟʧʝʯʫʻ ʥʘʜʙʘʥʥʷ 
ʚʠʧʫʩʢʥʠʢʘʤʠ ʢʦʤʧʝʪʝʥʮʽʡ ʚ  ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʦ 
ʧʨʦʛʥʦʟʫʚʘʥʥʶ ʨʦʟʚʠʪʢʫ ʨʘʜʽʦʪʝʭʥʽʯʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 
ʪʝʭʥʦʣʦʛʽʡ, ʨʦʟʨʦʙʮʽ ʥʦʚʠʭ ʥʘʧʨʷʤʢʽʚ ʨʦʟʚʠʪʢʫ.  

 

 
www.rtps.kpi.ua 
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˶͊͋ͦͪ͊ͭͦͪ͜Ύ ͔͔͍ͨͪ͒͊͊͡Έ͙ͤͻ ͙͍ͨͪͫͭͪͦ͝ ˶͊͋ͦͪ͊ͭͦͪ͜Ύ ͪ͊͒ͦͦ͊͜͟͡ͼ͜͝ ͭ͊ ͍͎ͪ͊͒ͦͤ͊͊͜͜ͼ͜͝ 

˶͊͋ͦͪ͊ͭͦͪ͜Ύ ͼ͙ͺ͍ͪͦͦ͝ ͙ͦ͋ͪͦ͋͟ ͙͎͍ͫͤ͊͜͡ ˶͊͋ͦͪ͊ͭͦͪ͜Ύ ͦ͋;͙ͫ͡Ό͍͊͡Έͤͦ͝ ͔ͭͻ͙ͤ͜͟ 


