
ɋɭɱɚɫɧɿ ɩɪɨɛɥɟɦɢ ɚɪɯɿɬɟɤɬɭɪɢ ɬɚ ɦɿɫɬɨɛɭɞɭɜɚɧɧɹ  ȼɢɩɭɫɤ          
 

 

297

ɍȾɄ                     Ɇɨɫɬɨɜɟɧɤɨ Ɉ  ȼ  
ɤ ɬ ɧ  ɞɨɰɟɧɬ  

ɤɚɮɟɞɪɢ ɧɚɪɢɫɧɨʀ ɝɟɨɦɟɬɪɿʀ ɬɚ ɿɧɠɟɧɟɪɧɨʀ ɝɪɚɮɿɤɢ 
Ʉɢʀɜɫɶɤɨɝɨ ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ɛɭɞɿɜɧɢɰɬɜɚ ɿ ɚɪɯɿɬɟɤɬɭɪɢ  

a.mostovenko25@gmail.com 
orcid.org/ 0000-0002-3423-4126 

 
ɉɈɊȱȼɇəɅɖɇɂɃ ȺɇȺɅȱɁ ȽɊȺɎȱɄȱȼ ɉɈɌȿɇɐȱȺɅȱȼ ȿɇȿɊȽȱȲ 

ɉɊɂ ɊȱɁɇɂɏ ɎɍɇɄɐȱəɏ ȼȱȾ ȼȱȾɋɌȺɇȱ 
 

Ⱥɧɨɬɚɰɿɹ   ɧɚ  ɪɿɡɧɢɯ  ɟɬɚɩɚɯ  ɩɪɨɟɤɬɭɜɚɧɧɹ  ɜ  ɪɿɡɧɢɯ  ɫɮɟɪɚɯ  ɜɢɪɨɛɧɢɰɬɜɚ 
ɡɭɫɬɪɿɱɚɸɬɶɫɹ  ɩɪɚɤɬɢɱɧɿ  ɡɚɞɚɱɿ   ɹɤɿ  ɩɨɜ ɹɡɚɧɨ  ɡ  ɝɟɨɦɟɬɪɢɱɧɢɦ  ɦɨɞɟɥɸɜɚɧɧɹɦ 
ɪɿɡɧɨɦɚɧɿɬɧɢɯ  ɮɿɡɢɱɧɢɯ  ɩɨɥɿɜ  ɩɪɢ  ɡɚɞɚɧɢɯ  ɬɨɱɤɨɜɢɯ  ɞɠɟɪɟɥɚɯ  ɟɧɟɪɝɿʀ  
ɇɚɩɪɢɤɥɚɞ   ɝɟɨɦɟɬɪɢɱɧɟ  ɦɨɞɟɥɸɜɚɧɧɹ  ɪɨɡɩɨɞɿɥɭ  ɬɟɦɩɟɪɚɬɭɪɢ  ɜ  ɩɪɨɫɬɨɪɿ 
ɩɪɢɦɿɳɟɧɧɹ  ɩɪɢ  ɬɨɱɤɨɜɢɯ  ɞɠɟɪɟɥɚɯ  ɧɚɝɪɿɜɭ  ɜɢɡɧɚɱɟɧɧɹ  ɨɫɜɿɬɥɟɧɨɫɬɿ  ɜ 
ɤɨɧɤɪɟɬɧɿɣ ɬɨɱɰɿ ɩɪɢɦɿɳɟɧɧɹ ɩɪɢ ɞɟɤɿɥɶɤɨɯ ɬɨɱɤɨɜɢɯ ɞɠɟɪɟɥɚɯ ɫɜɿɬɥɚ ɬɚ ɿɧ  

ɇɚ  ɡɚɤɨɧ  ɩɨɲɢɪɟɧɧɹ  ɟɧɟɪɝɿʀ  ɜ  ɬɪɢɜɢɦɿɪɧɨɦɭ  ɩɪɨɫɬɨɪɿ  ɜɿɞ  ɬɨɱɤɨɜɨɝɨ 
ɞɠɟɪɟɥɚ ɜɩɥɢɜɚɽ ɧɟ ɬɿɥɶɤɢ ɜɿɞɫɬɚɧɶ ɜɿɞ ɬɨɱɤɢ ɩɪɨɫɬɨɪɭ ɞɨ ɞɠɟɪɟɥɚ ɟɧɟɪɝɿʀ  ɚ ɣ 
ɩɚɪɚɦɟɬɪɢ ɜɢɞɭ ɟɧɟɪɝɿʀ ɿ ɩɚɪɚɦɟɬɪɢ ɫɟɪɟɞɨɜɢɳɚ  ɳɨ ɡɚɩɨɜɧɸɽ ɩɪɨɫɬɿɪ  

ɏɨɱɚ   ɡɿ  ɡɛɿɥɶɲɟɧɧɹɦ  ɜɿɞɫɬɚɧɿ  ɦɿɠ ɞɠɟɪɟɥɨɦ  ɟɧɟɪɝɿʀ  ɿ  ɬɨɱɤɨɸ ɩɪɨɫɬɨɪɭ  
ɩɨɬɭɠɧɿɫɬɶ  ɜɩɥɢɜɭ  ɞɠɟɪɟɥɚ  ɡɦɟɧɲɭɽɬɶɫɹ   ɚɥɟ  ɡɚɥɟɠɧɿɫɬɶ  ɦɿɠ  ɩɨɬɟɧɰɿɚɥɨɦ 
ɟɧɟɪɝɿʀ ɿ ɜɿɞɫɬɚɧɧɸ ɦɨɠɟ ɛɭɬɢ ɞɨɫɢɬɶ ɫɤɥɚɞɧɨɸ  

ɍ  ɞɚɧɿɣ  ɫɬɚɬɬɿ  ɪɨɡɝɥɹɧɭɬɨ  ɝɟɨɦɟɬɪɢɱɧɭ  ɦɨɞɟɥɶ  ɬɚɤɨʀ  ɡɚɥɟɠɧɨɫɬɿ  ɩɪɢ 
ɨɞɢɧɢɱɧɨɦɭ  ɩɨɬɟɧɰɿɚɥɿ  ɡɚɞɚɧɨɝɨ  ɧɚ  ɩɨɱɚɬɤɭ  ɩɪɹɦɨɤɭɬɧɨʀ  ɫɢɫɬɟɦɢ  ɤɨɨɪɞɢɧɚɬ 
ɬɨɱɤɨɜɨɝɨ  ɞɠɟɪɟɥɚ  ɟɧɟɪɝɿʀ   Ɍɨɞɿ  ɩɨɬɟɧɰɿɚɥ  ɟɧɟɪɝɿʀ  ɜ  ɞɨɜɿɥɶɧɿɣ  ɬɨɱɰɿ  ɩɪɨɫɬɨɪɭ 
ɱɢɫɟɥɶɧɨ ɞɨɪɿɜɧɸɽ ɩɚɪɚɦɟɬɪɭ  t  ɹɤɢɣ ɽ ɩɚɪɚɦɟɬɪɨɦ ɜɩɥɢɜɭ ɜɿɞɫɬɚɧɿ ɜɿɞ ɡɚɞɚɧɨʀ 
ɬɨɱɤɢ  ɬɨɱɤɨɜɨɝɨ ɞɠɟɪɟɥɚ ɟɧɟɪɝɿʀ  ɞɨ ɩɨɬɨɱɧɨʀ ɬɨɱɤɢ ɮɿɡɢɱɧɨɝɨ ɩɨɥɹ ɧɚ ɮɨɪɦɭ 
ɩɨɜɟɪɯɧɿ   ɳɨ  ɨɬɪɢɦɭɽɬɶɫɹ   ɉɪɢɱɨɦɭ   ɰɟɣ  ɜɩɥɢɜ  ɦɚɽ  ɛɭɬɢ  ɬɢɦ  ɛɿɥɶɲɟ   ɱɢɦ 
ɛɥɢɠɱɟ  ɬɨɱɤɨɜɟ  ɞɠɟɪɟɥɨ  ɟɧɟɪɝɿʀ   ɡɚɞɚɧɚ  ɬɨɱɤɚ   ɡɧɚɯɨɞɢɬɢɫɹ  ɞɨ  ɩɨɬɨɱɧɨʀ   ɇɚ 
ɬɨɱɤɭ  ɧɟɫɤɿɧɱɟɧɧɨ ɛɥɢɡɶɤɭ ɞɨ ɡɚɞɚɧɨɝɨ ɬɨɱɤɨɜɨɝɨ ɞɠɟɪɟɥɚ ɟɧɟɪɝɿʀ ɰɟ ɞɠɟɪɟɥɨ 
ɩɨɜɢɧɧɨ  ɜɩɥɢɜɚɬɢ  ɦɚɤɫɢɦɚɥɶɧɨ   ɚ  ɩɪɢ  ɧɟɫɤɿɧɱɟɧɧɨ  ɜɟɥɢɤɿɣ  ɜɿɞɫɬɚɧɿ  ɦɿɠ 
ɬɨɱɤɨɜɢɦ ɞɠɟɪɟɥɨɦ ɿ ɩɨɬɨɱɧɨɸ ɬɨɱɤɨɸ ɰɟɣ ɜɩɥɢɜ ɦɚɽ ɞɨɪɿɜɧɸɜɚɬɢ ɧɭɥɸ  

ȼɢɯɨɞɹɱɢ  ɡ  ɰɿɽʀ  ɥɨɝɿɤɢ   ɜɩɥɢɜ  ɡɚɞɚɧɨɝɨ  ɬɨɱɤɨɜɨɝɨ  ɞɠɟɪɟɥɚ ɧɚ ɩɨɬɟɧɰɿɚɥ 
ɩɨɬɨɱɧɨʀ  ɬɨɱɤɢ  ɩɨɜɢɧɟɧ  ɛɭɬɢ  ɨɛɟɪɧɟɧɨ  ɩɪɨɩɨɪɰɿɣɧɢɦ  ɜɿɞɫɬɚɧɿ  ɦɿɠ  ɧɢɦɢ  
Ɉɞɧɚɤ  ɩɚɪɚɦɟɬɪ ɜɩɥɢɜɭ ɜɿɞɫɬɚɧɿ ɞɥɹ ɬɨɱɤɢ  ɧɟɫɤɿɧɱɟɧɧɨ ɛɥɢɡɶɤɨ ɪɨɡɬɚɲɨɜɚɧɨʀ 
ɞɨ ɡɚɞɚɧɨɝɨ ɞɠɟɪɟɥɚ  ɛɭɞɟ ɜɢɡɧɚɱɚɬɢɫɹ ɞɿɥɟɧɧɹɦ ɩɨɬɟɧɰɿɚɥɭ ɡɚɞɚɧɨɝɨ ɬɨɱɤɨɜɨɝɨ 
ɞɠɟɪɟɥɚ ɧɚ ɧɟɫɤɿɧɱɟɧɧɨ ɦɚɥɭ ɜɟɥɢɱɢɧɭ  ɳɨ ɪɿɜɧɨɫɢɥɶɧɨ ɞɿɥɟɧɧɸ ɧɚ ɧɭɥɶ  Ɍɨɦɭ 
ɜɩɥɢɜ  ɩɨɬɟɧɰɿɚɥɭ  ɡɚɞɚɧɨɝɨ  ɬɨɱɤɨɜɨɝɨ  ɞɠɟɪɟɥɚ  ɟɧɟɪɝɿʀ  ɧɚ  ɧɟɫɤɿɧɱɟɧɧɨ ɛɥɢɡɶɤɭ 
ɩɨɬɨɱɧɭ  ɬɨɱɤɭ  ɩɪɢɣɦɟɦɨ  ɹɤ  ɤɿɧɰɟɜɭ  ɜɟɥɢɱɢɧɭ   ɹɤɭ  ɛɭɞɟɦɨ  ɜɜɚɠɚɬɢ 
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ɦɚɤɫɢɦɚɥɶɧɨɸ   ɚ  ɜɩɥɢɜ  ɧɟɫɤɿɧɱɟɧɧɨ  ɜɿɞɞɚɥɟɧɨʀ  ɬɨɱɤɢ  ɧɚ  ɩɨɬɨɱɧɭ  ɩɪɢɣɦɟɦɨ 
ɪɿɜɧɢɦ ɧɭɥɸ  

Ɍɚɤɭ ɡɚɥɟɠɧɿɫɬɶ ɦɨɠɧɚ ɝɟɨɦɟɬɪɢɱɧɨ ɪɟɚɥɿɡɭɜɚɬɢ ɧɚ ɨɫɧɨɜɿ ɰɟɧɬɪɚɥɶɧɨɝɨ 
ɩɪɨɟɤɰɿɸɜɚɧɧɹ  

ɍ  ɞɚɧɨɦɭ  ɞɨɫɥɿɞɠɟɧɧɿ  ɡɚɩɪɨɩɨɧɨɜɚɧɨ  ɝɟɨɦɟɬɪɢɱɧɭ  ɦɨɞɟɥɶ  ɡɚɥɟɠɧɨɫɬɿ 
ɦɿɠ  ɩɨɬɟɧɰɿɚɥɨɦ  ɟɧɟɪɝɿʀ  ɜ  ɞɚɧɿɣ  ɬɨɱɰɿ  ɩɪɨɫɬɨɪɭ  ɿ  ɪɿɡɧɢɦɢ  ɮɭɧɤɰɿɹɦɢ  ɜɿɞ 
ɜɿɞɫɬɚɧɿ  ɦɿɠ  ɬɨɱɤɨɸ ɮɿɡɢɱɧɨɝɨ  ɩɨɥɹ  ɿ  ɬɨɱɤɨɜɢɦ  ɞɠɟɪɟɥɨɦ  ɟɧɟɪɝɿʀ   ɉɪɨɜɟɞɟɧɨ 
ɩɨɪɿɜɧɹɥɶɧɢɣ ɚɧɚɥɿɡ ɨɬɪɢɦɚɧɢɯ ɝɪɚɮɿɤɿɜ ɩɨɬɟɧɰɿɚɥɿɜ ɭ ɞɨɜɿɥɶɧɿɣ ɬɨɱɰɿ ɩɪɨɫɬɨɪɭ 
ɩɪɢ ɪɿɡɧɢɯ ɮɭɧɤɰɿɹɯ ɜɿɞ ɜɿɞɫɬɚɧɿ  

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ  ɜɿɞɫɬɚɧɶ  ɮɭɧɤɰɿɹ ɜɿɞ ɜɿɞɫɬɚɧɿ  ɩɨɬɟɧɰɿɚɥ ɟɧɟɪɝɿʀ  ɬɨɱɤɨɜɟ 
ɞɠɟɪɟɥɨ ɟɧɟɪɝɿʀ  ɮɿɡɢɱɧɟ ɩɨɥɟ  ɝɿɩɟɪɩɨɜɟɪɯɧɹ  

 
ɉɨɫɬɚɧɨɜɤɚ  ɩɪɨɛɥɟɦɢ  ɇɚ  ɪɿɡɧɢɯ  ɟɬɚɩɚɯ  ɩɪɨɟɤɬɭɜɚɧɧɹ  ɜ  ɪɿɡɧɢɯ  ɫɮɟɪɚɯ 

ɜɢɪɨɛɧɢɰɬɜɚ  ɡɭɫɬɪɿɱɚɸɬɶɫɹ  ɩɪɚɤɬɢɱɧɿ  ɡɚɞɚɱɿ   ɹɤɿ  ɩɨɜ ɹɡɚɧɨ  ɡ  ɝɟɨɦɟɬɪɢɱɧɢɦ 
ɦɨɞɟɥɸɜɚɧɧɹɦ  ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɮɿɡɢɱɧɢɯ  ɩɨɥɿɜ  ɩɪɢ  ɡɚɞɚɧɢɯ  ɬɨɱɤɨɜɢɯ  ɞɠɟɪɟɥɚɯ 
ɟɧɟɪɝɿʀ  ɇɚɩɪɢɤɥɚɞ   ɝɟɨɦɟɬɪɢɱɧɟ  ɦɨɞɟɥɸɜɚɧɧɹ  ɪɨɡɩɨɞɿɥɭ  ɬɟɦɩɟɪɚɬɭɪɢ  ɜ 
ɩɪɨɫɬɨɪɿ  ɩɪɢɦɿɳɟɧɧɹ  ɩɪɢ  ɬɨɱɤɨɜɢɯ  ɞɠɟɪɟɥɚɯ  ɧɚɝɪɿɜɭ  > @   ɜɢɡɧɚɱɟɧɧɹ 
ɨɫɜɿɬɥɟɧɨɫɬɿ ɜ ɤɨɧɤɪɟɬɧɿɣ ɬɨɱɰɿ ɩɪɢɦɿɳɟɧɧɹ ɩɪɢ ɞɟɤɿɥɶɤɨɯ ɬɨɱɤɨɜɢɯ ɞɠɟɪɟɥɚɯ 
ɫɜɿɬɥɚ > @ ɬɚ ɿɧ  

Ɏɨɪɦɭɥɸɜɚɧɧɹ  ɰɿɥɟɣ  ɫɬɚɬɬɿ  Ɂɚɩɪɨɩɨɧɭɜɚɬɢ  ɝɟɨɦɟɬɪɢɱɧɭ  ɦɨɞɟɥɶ 
ɜɢɡɧɚɱɟɧɧɹ ɩɨɬɟɧɰɿɚɥɿɜ ɟɧɟɪɝɿʀ ɮɿɡɢɱɧɨɝɨ ɩɨɥɹ ɩɪɢ ɪɿɡɧɢɯ ɮɭɧɤɰɿɹɯ ɜɿɞ ɜɿɞɫɬɚɧɿ 
ɦɿɠ  ɬɨɱɤɨɸ  ɮɿɡɢɱɧɨɝɨ  ɩɨɥɹ  ɿ  ɬɨɱɤɨɜɢɦ  ɞɠɟɪɟɥɨɦ  ɟɧɟɪɝɿʀ   ɉɪɨɜɟɫɬɢ 
ɩɨɪɿɜɧɹɥɶɧɢɣ ɚɧɚɥɿɡ ɨɬɪɢɦɚɧɢɯ ɝɿɩɟɪɩɨɜɟɪɯɨɧɶ  

Ⱥɧɚɥɿɡ  ɨɫɬɚɧɧɿɯ  ɞɨɫɥɿɞɠɟɧɶ  ȼɿɞɨɦɿ  ɪɨɛɨɬɢ  ɜɢɡɧɚɱɟɧɧɹ  ɩɨɬɟɧɰɿɚɥɭ 
ɨɫɜɿɬɥɟɧɨɫɬɿ  ɡɜɭɤɨɜɨʀ ɿ ɬɟɩɥɨɜɨʀ ɟɧɟɪɝɿʀ  ɍ ɪɨɛɨɬɚɯ > @ ɿ > @ ɜɢɜɱɚɥɚɫɹ ɩɪɨɛɥɟɦɚ 
ɜɢɡɧɚɱɟɧɧɹ ɩɨɬɟɧɰɿɚɥɭ ɟɧɟɪɝɿʀ ɜ ɬɨɱɤɚɯ ɞɜɨɜɢɦɿɪɧɨɝɨ ɿ ɬɪɢɜɢɦɿɪɧɨɝɨ ɩɪɨɫɬɨɪɭ 
ɩɪɢ ɡɚɞɚɧɢɯ ɞɠɟɪɟɥɚɯ ɟɧɟɪɝɿʀ  

ɍ  ɩɪɨɚɧɚɥɿɡɨɜɚɧɿɣ  ɥɿɬɟɪɚɬɭɪɿ  ɜɿɞɫɭɬɧɿ  ɪɨɛɨɬɢ   ɹɤɿ  ɩɨɜ ɹɡɚɧɨ  ɡ  ɜɩɥɢɜɨɦ 
ɜɿɞɫɬɚɧɿ ɜɿɞ ɬɨɱɤɢ ɮɿɡɢɱɧɨɝɨ ɩɨɥɹ ɞɨ ɞɠɟɪɟɥ ɟɧɟɪɝɿʀ  

Ɉɫɧɨɜɧɚ ɱɚɫɬɢɧɚ  ɇɚ  ɡɚɤɨɧ  ɩɨɲɢɪɟɧɧɹ  ɟɧɟɪɝɿʀ  ɜ  ɬɪɢɜɢɦɿɪɧɨɦɭ  ɩɪɨɫɬɨɪɿ 
ɜɿɞ  ɬɨɱɤɨɜɨɝɨ  ɞɠɟɪɟɥɚ  ɜɩɥɢɜɚɽ  ɧɟ  ɬɿɥɶɤɢ  ɜɿɞɫɬɚɧɶ  ɜɿɞ  ɬɨɱɤɢ  ɩɪɨɫɬɨɪɭ  ɞɨ 
ɞɠɟɪɟɥɚ  ɟɧɟɪɝɿʀ   ɚ  ɣ  ɩɚɪɚɦɟɬɪɢ  ɜɢɞɭ  ɟɧɟɪɝɿʀ  ɿ  ɩɚɪɚɦɟɬɪɢ  ɫɟɪɟɞɨɜɢɳɚ   ɳɨ 
ɡɚɩɨɜɧɸɽ ɩɪɨɫɬɿɪ  

ɏɨɱɚ   ɡɿ  ɡɛɿɥɶɲɟɧɧɹɦ  ɜɿɞɫɬɚɧɿ  ɦɿɠ ɞɠɟɪɟɥɨɦ  ɟɧɟɪɝɿʀ  ɿ  ɬɨɱɤɨɸ ɩɪɨɫɬɨɪɭ  
ɩɨɬɭɠɧɿɫɬɶ  ɜɩɥɢɜɭ  ɞɠɟɪɟɥɚ  ɡɦɟɧɲɭɽɬɶɫɹ   ɚɥɟ  ɡɚɥɟɠɧɿɫɬɶ  ɦɿɠ  ɩɨɬɟɧɰɿɚɥɨɦ 
ɟɧɟɪɝɿʀ ɿ ɜɿɞɫɬɚɧɧɸ ɦɨɠɟ ɛɭɬɢ ɞɨɫɢɬɶ ɫɤɥɚɞɧɨɸ  

Ɋɨɡɝɥɹɧɟɦɨ  ɝɟɨɦɟɬɪɢɱɧɭ ɦɨɞɟɥɶ  ɬɚɤɨʀ  ɡɚɥɟɠɧɨɫɬɿ  ɩɪɢ  ɨɞɢɧɢɱɧɨɦɭ 
ɩɨɬɟɧɰɿɚɥɿ  ɡɚɞɚɧɨɝɨ  ɧɚ  ɩɨɱɚɬɤɭ  ɩɪɹɦɨɤɭɬɧɨʀ  ɫɢɫɬɟɦɢ  ɤɨɨɪɞɢɧɚɬ  ɬɨɱɤɨɜɨɝɨ 
ɞɠɟɪɟɥɚ  ɟɧɟɪɝɿʀ   Ɍɨɞɿ  ɩɨɬɟɧɰɿɚɥ  ɟɧɟɪɝɿʀ  ɜ  ɞɨɜɿɥɶɧɿɣ  ɬɨɱɰɿ  ɩɪɨɫɬɨɪɭ  ɱɢɫɟɥɶɧɨ 
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ɞɨɪɿɜɧɸɽ  ɩɚɪɚɦɟɬɪɭ  t   ɡɚ  ɞɨɩɨɦɨɝɨɸ  ɹɤɨɝɨ  ɜɪɚɯɨɜɭɽɬɶɫɹ  ɜɩɥɢɜ  ɡɚɞɚɧɨɝɨ 
ɞɠɟɪɟɥɚ > @  

ɞɟ s - ɩɨɫɬɿɣɧɚ ɜɟɥɢɱɢɧɚ ɞɥɹ ɞɚɧɨɝɨ ɜɢɞɭ ɟɧɟɪɝɿʀ  
l - ɜɿɞɫɬɚɧɶ ɜɿɞ ɬɨɱɤɢ ɬɪɢɜɢɦɿɪɧɨɝɨ ɩɪɨɫɬɨɪɭ ɞɨ ɬɨɱɤɨɜɨɝɨ ɞɠɟɪɟɥɚ ɟɧɟɪɝɿʀ  

Ɉɛɦɟɠɢɦɨɫɹ  ɩɚɪɚɛɨɥɿɱɧɨʀ  ɡɚɥɟɠɧɿɫɬɸ  f(l)   ɍ  ɡɚɝɚɥɶɧɨɦɭ  ɜɢɩɚɞɤɭ  f(l) 
ɩɪɢɣɦɟɦɨ  

Ɉɤɪɟɦɢɦɢ ɜɢɩɚɞɤɚɦɢ ɰɿɽʀ ɡɚɥɟɠɧɨɫɬɿ ɽ  

ɇɚ ɮɭɧɤɰɿʀ     -     ɩɨɜɢɧɧɿ ɛɭɬɢ ɧɚɤɥɚɞɟɧɿ ɨɛɦɟɠɟɧɧɹ: 
ɚ  ɤɪɢɜɚ f(l) ɩɨɜɢɧɧɚ ɩɪɨɯɨɞɢɬɢ ɱɟɪɟɡ ɩɨɱɚɬɨɤ ɤɨɨɪɞɢɧɚɬɧɨʀ ɫɢɫɬɟɦɢ  Ɍɿɥɶɤɢ 
ɜ ɰɶɨɦɭ ɜɢɩɚɞɤɭ ɩɚɪɚɦɟɬɪ t ɦɨɠɟ ɡɦɿɧɸɜɚɬɢɫɹ ɜ ɦɟɠɚɯ  ; 
ɛ  ɮɭɧɤɰɿɹ f(l) ɩɨɜɢɧɧɚ ɛɭɬɢ ɦɨɧɨɬɨɧɧɨ ɡɪɨɫɬɚɸɱɨɸ ɩɪɢ l>0  Ɍɿɥɶɤɢ ɭ ɰɶɨɦɭ 
ɜɢɩɚɞɤɭ ɩɚɪɚɦɟɬɪ t ɛɭɞɟ ɡɦɟɧɲɭɜɚɬɢɫɹ ɞɨ ɧɭɥɹ ɡɿ ɡɛɿɥɶɲɟɧɧɹɦ l.  

Ɍɨɞɿ ɪɿɜɧɹɧɧɹ     ɹɜɥɹɽ ɫɨɛɨɸ ɝɿɩɟɪɩɨɜɟɪɯɧɸ: 

ɞɟ x, y, z - ɤɨɨɪɞɢɧɚɬɢ ɞɨɜɿɥɶɧɨʀ ɬɨɱɤɢ ɬɪɢɜɢɦɿɪɧɨɝɨ ɩɪɨɫɬɨɪɭ  
Ɋɨɡɝɥɹɧɟɦɨ ɜɢɩɚɞɤɢ     -     ɧɚ ɤɨɧɤɪɟɬɧɢɯ ɩɪɢɤɥɚɞɚɯ  ɞɟ ɞɥɹ ɩɨɪɿɜɧɹɧɧɹ 

ɩɪɢɣɧɹɬɨ  ɨɞɧɚɤɨɜɿ  ɡɧɚɱɟɧɧɹ  ɤɨɟɮɿɰɿɽɧɬɿɜ  ɚi: ɚ0=0; ɚ1=1; ɚ2=1 ɿ  s=1   Ɍɨɱɤɨɜɟ 
ɞɠɟɪɟɥɨ  ɟɧɟɪɝɿʀ  ɪɨɡɦɿɳɟɧɨ  ɧɚ  ɩɨɱɚɬɤɭ  ɩɪɹɦɨɤɭɬɧɨʀ  ɞɟɤɚɪɬɨɜɨʀ  ɫɢɫɬɟɦɢ 
ɤɨɨɪɞɢɧɚɬ  

Ⱦɥɹ  ɧɚɨɱɧɨɫɬɿ  ɝɿɩɟɪɩɨɜɟɪɯɧɸ      ɧɚ  ɪɢɫ    ɩɪɟɞɫɬɚɜɥɟɧɨ ɞɢɫɤɪɟɬɧɨ 
ɩɟɪɟɪɿɡɚɦɢ Z=0; 1; 2; 3; 4. 

ɉɪɢɤɥɚɞ    
ɉɪɢ ɡɚɞɚɧɢɯ ɤɨɟɮɿɰɿɽɧɬɚɯ ɚi ɪɿɜɧɹɧɧɹ     ɧɚɛɭɜɚɽ ɜɢɝɥɹɞɭ  

ɚ ɪɿɜɧɹɧɧɹ      

 (1) 

 (2) 

  ɥɿɧɿɣɧɚ ɡɚɥɟɠɧɿɫɬɶ ; (3) 

  ɥɿɧɿɣɧɚ ɡɚɥɟɠɧɿɫɬɶ ; (4) 

 ( ɤɜɚɞɪɚɬɢɱɧɚ ɡɚɥɟɠɧɿɫɬɶ  ; (5) 

(ɤɜɚɞɪɚɬɢɱɧɚ ɡɚɥɟɠɧɿɫɬɶ ; (6) 

( ɤɜɚɞɪɚɬɢɱɧɚ ɡɚɥɟɠɧɿɫɬɶ ; (7) 

 (8) 

 (9) 
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ɉɟɪɟɪɿɡɢ ɝɿɩɟɪɩɨɜɟɪɯɧɿ      ɡɚɞɚɧɢɦɢ ɩɥɨɳɢɧɚɦɢ ɪɿɜɧɹ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ     
 

   
Ɋɢɫ      Ɋɢɫ       Ɋɢɫ    

 
ɉɪɢɤɥɚɞ    
ɉɪɢ ɡɚɞɚɧɢɯ ɡɧɚɱɟɧɧɹɯ ɚi ɮɭɧɤɰɿʀ       ɿ      ɫɬɚɸɬɶ ɬɨɬɨɠɧɢɦɢ  ɚ ɮɭɧɤɰɿɹ 

    ɧɚɛɭɜɚɽ ɜɢɝɥɹɞɭ  

Ɉɬɪɢɦɚɧɭ ɝɿɩɟɪɩɨɜɟɪɯɧɸ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫ    ɩɟɪɟɪɿɡɚɦɢ: Z=0; 1; 2; 3; 
4. 

ɉɪɢɤɥɚɞ    
ɉɪɢ ɡɚɞɚɧɢɯ ɡɧɚɱɟɧɧɹɯ ɚi ɮɭɧɤɰɿʀ       ɿ      ɫɬɚɸɬɶ ɬɨɬɨɠɧɢɦɢ  ɚ ɮɭɧɤɰɿɹ 

    ɧɚɛɭɜɚɽ ɜɢɝɥɹɞɭ  

 (10) 

 (11) 
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ɹɤɚ ɽ ɝɿɩɟɪɩɨɜɟɪɯɧɟɸ ɬɪɟɬɶɨɝɨ ɩɨɪɹɞɤɭ  ɐɸ ɝɿɩɟɪɩɨɜɟɪɯɧɸ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ    ɭ 
ɜɢɝɥɹɞɿ ɩɟɪɟɪɿɡɿɜ Z=0; 1; 2; 3; 4. 

Ⱦɥɹ ɧɚɨɱɧɨɝɨ ɩɨɪɿɜɧɹɧɧɹ ɪɟɡɭɥɶɬɚɬɿɜ  ɹɤɿ ɨɬɪɢɦɚɧɨ ɜ ɬɪɶɨɯ ɩɪɢɤɥɚɞɚɯ  ɧɚ 
ɪɢɫ      ɩɪɟɞɫɬɚɜɥɟɧɨ ɩɟɪɟɪɿɡɢ  ɩɥɨɳɢɧɨɸ  Z=0 ɜɫɿɯ  ɬɪɶɨɯ  ɝɿɩɟɪɩɨɜɟɪɯɨɧɶ   Ɂ 
ɪɢɫɭɧɤɚ ɨɱɟɜɢɞɧɨ   ɳɨ  ɜɢɩɚɞɨɤ   ɹɤɢɣ ɦɨɞɟɥɸɽɬɶɫɹ  ɮɭɧɤɰɿɽɸ         ɦɨɞɟɥɸɽ 
ɧɚɣɦɟɧɲɢɣ  ɨɩɿɪ  ɫɟɪɟɞɨɜɢɳɚ  ɩɨɲɢɪɟɧɧɸ  ɟɧɟɪɝɿʀ  ɬɨɱɤɨɜɨɝɨ  ɞɠɟɪɟɥɚ  ɡ  ɬɪɶɨɯ 
ɪɨɡɝɥɹɧɭɬɢɯ ɜɢɩɚɞɤɿɜ  

f(l)=l+l2   f(l)=l    f(l)=l2 

 
Ɋɢɫ   

ȼɢɫɧɨɜɤɢ. Ɂɚɩɪɨɩɨɧɨɜɚɧɨ  ɝɟɨɦɟɬɪɢɱɧɭ ɦɨɞɟɥɶ  ɜɢɡɧɚɱɟɧɧɹ  ɩɨɬɟɧɰɿɚɥɿɜ 
ɟɧɟɪɝɿʀ ɮɿɡɢɱɧɨɝɨ ɩɨɥɹ ɩɪɢ ɪɿɡɧɢɯ ɮɭɧɤɰɿɹɯ ɜɿɞ ɜɿɞɫɬɚɧɿ ɦɿɠ ɬɨɱɤɚɦɢ ɮɿɡɢɱɧɨɝɨ 
ɩɨɥɹ ɿ ɬɨɱɤɨɜɢɦ ɞɠɟɪɟɥɨɦ ɟɧɟɪɝɿʀ  

  ɉɨɪɿɜɧɹɥɶɧɢɣ ɚɧɚɥɿɡ ɝɪɚɮɿɤɿɜ ɩɨɬɟɧɰɿɚɥɿɜ ɜ ɞɨɜɿɥɶɧɿɣ ɬɨɱɰɿ ɩɪɨɫɬɨɪɭ ɩɪɢ 
ɪɿɡɧɢɯ ɮɭɧɤɰɿɹɯ  ɜɿɞ  ɜɿɞɫɬɚɧɿ  ɩɨɤɚɡɚɜ  ɳɨ ɧɚɣɦɟɧɲɟ ɩɟɪɟɲɤɨɞɠɚɽ ɩɨɲɢɪɟɧɧɸ 
ɩɨɬɭɠɧɨɫɬɿ ɬɨɱɤɨɜɢɯ ɞɠɟɪɟɥ ɟɧɟɪɝɿʀ ɜ ɞɚɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ ɡ ɬɪɶɨɯ ɪɨɡɝɥɹɧɭɬɢɯ 
ɜɢɩɚɞɤɿɜ ɮɭɧɤɰɿɹ f(l)=l. 

Ʌɿɬɟɪɚɬɭɪɚ 
1. ɋɤɨɱɤɨ  ȼ   ȱ   ɋɩɟɰɿɚɥɶɧɿ  ɝɟɨɦɟɬɪɢɱɧɿ  ɦɨɞɟɥɿ  ɩɪɨɰɟɫɿɜ   ɳɨ  ɪɨɡɜɢɜɚɸɬɶɫɹ  ɜ 

ɫɭɰɿɥɶɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ  ɞɢɫ«ɤ  ɬɟɯɧ  ɧɚɭɤ            >Ɍɟɤɫɬ@   ȼ ȱ  ɋɤɨɱɤɨ - 
Ʉ   ɄɇɍȻȺ        ±    ɫ  

2. ɋɟɪɝɟɣɱɭɤ  Ɉ ȼ   Ƚɟɨɦɟɬɪɢɱɧɟ  ɦɨɞɟɥɸɜɚɧɧɹ  ɮɿɡɢɱɧɢɯ  ɩɪɨɰɟɫɿɜ  ɩɪɢ 
ɨɩɬɢɦɿɡɚɰɿʀ ɮɨɪɦɢ ɟɧɟɪɝɨɟɮɟɤɬɢɜɧɢɯ ɛɭɞɢɧɤɿɜ  Ⱦɢɫ«ɞ  ɬɟɯɧ  ɧɚɭɤ            
>Ɍɟɤɫɬ@   Ɉ ȼ  ɋɟɪɝɟɣɱɭɤ - Ʉ   ɄɇɍȻȺ           ɫ  

3. Ʉɨɜɚɥɺɜ ɋ ɇ. ɂɧɬɟɪɩɨɥɹɰɢɹ ɬɨɱɟɤ  ɧɚ ɩɥɨɫɤɨɫɬɢ  ɫ ɭɱɺɬɨɦ  ɤɨɷɮɮɢɰɢɟɧɬɨɜ 
ɜɥɢɹɧɢɹ ɡɚɞɚɧɧɵɯ ɬɨɱɟɤ     ɋ ɇ. Ʉɨɜɚɥɺɜ, Ⱥ ȼ   Ɇɨɫɬɨɜɟɧɤɨ  // ɋɭɱɚɫɧɿ 

 (12) 
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ɩɪɨɛɥɟɦɢ ɦɨɞɟɥɸɜɚɧɧɹ  ɡɛ  ɧɚɭɤ  ɩɪɚɰɶ  ± Ɇɟɥɿɬɨɩɨɥɶ  ȼɢɞɚɜɧɢɰɬɜɨ ɆȾɉɍ 
ɿɦ  Ȼ  ɏɦɟɥɶɧɢɰɶɤɨɝɨ       ± ȼɢɩ      ± C. 69-75. 

4. ɋɤɨɱɤɨ  ȼ ȱ   ɉɿɞɜɢɳɟɧɧɹ  ɟɧɟɪɝɨɟɮɟɤɬɢɜɧɨɫɬɿ  ɩɪɨɰɟɫɭ  ɫɭɲɿɧɧɹ  ɛɭɞɿɜɟɥɶɧɢɯ 
ɜɢɪɨɛɿɜ ɧɚ ɨɫɧɨɜɿ ɣɨɝɨ ɝɟɨɦɟɬɪɢɱɧɢɯ ɦɨɞɟɥɟɣ   ȼ ȱ  ɋɤɨɱɤɨ   ɇɚɭɤ  ± ɬɟɯɧ  ɡɛ  
©ȿɧɟɪɝɨɡɛɟɪɟɠɟɧɧɹ  ɜ  ɛɭɞɿɜɧɢɰɬɜɿ  ɬɚ  ɚɪɯɿɬɟɤɬɭɪɿª   ȼɢɩ       ± Ʉ    ɄɇɍȻȺ  
2011. ± ɫ      ± 131. 

5. Ȼɨɥɝɚɪɨɜɚ  ɇ Ɇ   Ɇɨɞɟɥɸɜɚɧɧɹ  ɬɟɩɥɨɨɛɦɿɧɭ  ɟɧɟɪɝɨɟɮɟɤɬɢɜɧɨʀ  ɛɭɞɿɜɥɿ    
ɇ  Ɇ  Ȼɨɥɝɚɪɨɜɚ   ȼ  Ɉ  ɉɥɨɫɤɢɣ   ȼ  ȱ  ɋɤɨɱɤɨ     ɇɚɭɤ   ± ɬɟɯɧ   ɡɛ  
©ȿɧɟɪɝɨɟɮɟɤɬɢɜɧɿɫɬɶ  ɜ  ɛɭɞɿɜɧɢɰɬɜɿ  ɬɚ  ɚɪɯɿɬɟɤɬɭɪɿª  ȼɢɩ        ± Ʉ   ɄɇɍȻȺ  
2018. ± ɫ    ± 21. 

6. Ʉɨɜɚɥɶɨɜ  ɋ Ɇ    Ƚɭɦɟɧ  Ɇ ɋ    ɉɭɫɬɸɥɶɝɚ  ɋ ȱ    Ɇɢɯɚɣɥɟɧɤɨ  ȼ ȯ   ɉɪɢɤɥɚɞɧɚ 
ɝɟɨɦɟɬɪɿɹ  ɬɚ  ɿɧɠɟɧɟɪɧɚ  ɝɪɚɮɿɤɚ   ɋɩɟɰɿɚɥɶɧɿ  ɪɨɡɞɿɥɢ   ȼɢɩɭɫɤ 1 / 
ɋ Ɇ  Ʉɨɜɚɥɶɨɜ  Ɇ ɋ  Ƚɭɦɟɧ  ɋ ȱ  ɉɭɫɬɸɥɶɝɚ  ȼ ȯ  Ɇɢɯɚɣɥɟɧɤɨ  Ȼɭɪɱɚɤ ȱ ɇ   - 
Ʌɭɰɶɤ  ɅȾɌɍ        ±     ɫ  

7. ɋɤɨɱɤɨ ȼ ȱ  ɉɨɲɭɤ ɦɿɫɬɤɿɜ ɯɨɥɨɞɭ ɭ ɜɭɡɥɚɯ ɛɭɞɿɜɟɥɶɧɨʀ ɤɨɧɫɬɪɭɤɰɿʀ ɧɚ ɨɫɧɨɜɿ 
ɫɩɟɰɿɚɥɶɧɢɯ  ɿɧɬɟɪɩɨɥɹɰɿɣɧɢɯ  ɮɭɧɤɰɿɣ     ȼ ȱ ɋɤɨɱɤɨ     ɇɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɢɣ 
ɡɛɿɪɧɢɤ  ȿɧɟɪɝɨɟɮɟɤɬɢɜɧɿɫɬɶ  ɜ  ɛɭɞɿɜɧɢɰɬɜɿ  ɬɚ  ɚɪɯɿɬɟɤɬɭɪɿ   ȼɢɩɭɫɤ 4. 
ȼɿɞɩɨɜɿɞɚɥɶɧɢɣ ɪɟɞɚɤɬɨɪ ɉ  Ɇ  Ʉɭɥɿɤɨɜ  ± Ʉ   ɄɇɍȻȺ       ɪ  ± ɫ      ± 264. 

8. ɉɭɝɚɱɟɜ ȿ ȼ  ȼɥɢɹɧɢɟ ɭɝɥɚ ɩɨɜɨɪɨɬɚ ɧɢɠɧɟɣ ɱɚɫɬɢ ɨɬɪɚɠɚɸɳɟɝɨ ɷɤɪɚɧɚ ɧɚ 
ɨɫɜɟɳɟɧɧɨɫɬɶ  ɩɥɨɫɤɨɣ  ɷɤɫɩɨɡɢɰɢɢ     ȿ ȼ   ɉɭɝɚɱɟɜ   Ʌ ɋ   ɋɚɜɱɭɤ     ɇɚɭɤɨɜɨ-
ɬɟɯɧɿɱɧɢɣ  ɡɛɿɪɧɢɤ  ³ȿɧɟɪɝɨɟɮɟɤɬɢɜɧɿɫɬɶ  ɜ  ɛɭɞɿɜɧɢɰɬɜɿ  ɬɚ  ɚɪɯɿɬɟɤɬɭɪɿ´  
ȼɢɩɭɫɤ    ȼɿɞɩɨɜɿɞɚɥɶɧɢɣ ɪɟɞɚɤɬɨɪ ɉ  Ɇ  Ʉɭɥɿɤɨɜ   ± Ʉ   ɄɇɍȻȺ       ɪ  ± 
ɫ  241 ± 247. 

 
Ⱥɧɧɨɬɚɰɢɹ 

Ɇɨɫɬɨɜɟɧɤɨ  Ⱥ ȼ   Ⱦɨɰɟɧɬ  ɤɚɮɟɞɪɵ  ɧɚɱɟɪɬɚɬɟɥɶɧɨɣ  ɝɟɨɦɟɬɪɢɢ  ɢ 
ɢɧɠɟɧɟɪɧɨɣ  ɝɪɚɮɢɤɢ Ʉɢɟɜɫɤɨɝɨ  ɧɚɰɢɨɧɚɥɶɧɨɝɨ  ɭɧɢɜɟɪɫɢɬɟɬɚ  ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɚɪɯɢɬɟɤɬɭɪɵ  

ɋɪɚɜɧɢɬɟɥɶɧɵɣ  ɚɧɚɥɢɡ  ɝɪɚɮɢɤɨɜ  ɩɨɬɟɧɰɢɚɥɨɜ  ɷɧɟɪɝɢɢ  ɩɪɢ 
ɪɚɡɥɢɱɧɵɯ ɮɭɧɤɰɢɹɯ ɨɬ ɪɚɫɫɬɨɹɧɢɹ  

ɇɚ  ɪɚɡɧɵɯ  ɷɬɚɩɚɯ  ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ  ɜ  ɪɚɡɥɢɱɧɵɯ  ɫɮɟɪɚɯ  ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɜɫɬɪɟɱɚɸɬɫɹ  ɩɪɚɤɬɢɱɟɫɤɢɟ  ɡɚɞɚɱɢ   ɤɨɬɨɪɵɟ  ɫɜɹɡɚɧɵ  ɫ  ɝɟɨɦɟɬɪɢɱɟɫɤɢɦ 
ɦɨɞɟɥɢɪɨɜɚɧɢɟɦ  ɪɚɡɥɢɱɧɵɯ  ɮɢɡɢɱɟɫɤɢɯ  ɩɨɥɟɣ  ɩɪɢ  ɡɚɞɚɧɧɵɯ  ɬɨɱɟɱɧɵɯ 
ɢɫɬɨɱɧɢɤɚɯ ɷɧɟɪɝɢɢ  ɇɚɩɪɢɦɟɪ  ɝɟɨɦɟɬɪɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ  ɜ  ɩɪɨɫɬɪɚɧɫɬɜɟ  ɩɨɦɟɳɟɧɢɹ  ɩɪɢ  ɬɨɱɟɱɧɵɯ  ɢɫɬɨɱɧɢɤɚɯ  ɧɚɝɪɟɜɚ  
ɨɩɪɟɞɟɥɟɧɢɹ  ɨɫɜɟɳɟɧɧɨɫɬɢ  ɜ  ɤɨɧɤɪɟɬɧɨɣ  ɬɨɱɤɟ  ɩɨɦɟɳɟɧɢɹ  ɩɪɢ  ɧɟɫɤɨɥɶɤɢɯ 
ɬɨɱɟɱɧɵɯ ɢɫɬɨɱɧɢɤɚɯ ɫɜɟɬɚ ɢ ɞɪ  

ɇɚ  ɡɚɤɨɧ  ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ  ɷɧɟɪɝɢɢ  ɜ  ɬɪɟɯɦɟɪɧɨɦ  ɩɪɨɫɬɪɚɧɫɬɜɟ  ɨɬ 
ɬɨɱɟɱɧɨɝɨ  ɢɫɬɨɱɧɢɤɚ  ɜɥɢɹɟɬ  ɧɟ  ɬɨɥɶɤɨ  ɪɚɫɫɬɨɹɧɢɟ  ɨɬ  ɬɨɱɤɢ  ɩɪɨɫɬɪɚɧɫɬɜɚ  ɞɨ 
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ɢɫɬɨɱɧɢɤɚ  ɷɧɟɪɝɢɢ   ɧɨ  ɢ  ɩɚɪɚɦɟɬɪɵ  ɜɢɞɚ  ɷɧɟɪɝɢɢ  ɢ  ɩɚɪɚɦɟɬɪɵ  ɫɪɟɞɵ  
ɡɚɩɨɥɧɹɸɳɟɣ ɩɪɨɫɬɪɚɧɫɬɜɨ  

ɏɨɬɹ   ɫ  ɭɜɟɥɢɱɟɧɢɟɦ  ɪɚɫɫɬɨɹɧɢɹ  ɦɟɠɞɭ  ɢɫɬɨɱɧɢɤɨɦ  ɷɧɟɪɝɢɢ  ɢ  ɬɨɱɤɨɣ 
ɩɪɨɫɬɪɚɧɫɬɜɚ   ɦɨɳɧɨɫɬɶ  ɜɨɡɞɟɣɫɬɜɢɹ  ɢɫɬɨɱɧɢɤɚ  ɭɦɟɧɶɲɚɟɬɫɹ   ɧɨ  ɡɚɜɢɫɢɦɨɫɬɶ 
ɦɟɠɞɭ ɩɨɬɟɧɰɢɚɥɨɦ ɷɧɟɪɝɢɢ ɢ ɪɚɫɫɬɨɹɧɢɟɦ ɦɨɠɟɬ ɛɵɬɶ ɞɨɫɬɚɬɨɱɧɨ ɫɥɨɠɧɨɣ  

ȼ ɞɚɧɧɨɣ  ɫɬɚɬɶɟ ɪɚɫɫɦɨɬɪɟɧɚ  ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɦɨɞɟɥɶ  ɬɚɤɨɣ  ɡɚɜɢɫɢɦɨɫɬɢ 
ɩɪɢ  ɟɞɢɧɢɱɧɨɦ  ɩɨɬɟɧɰɢɚɥɟ  ɡɚɞɚɧɧɨɝɨ  ɜ  ɧɚɱɚɥɟ  ɩɪɹɦɨɭɝɨɥɶɧɨɣ  ɫɢɫɬɟɦɵ 
ɤɨɨɪɞɢɧɚɬ  ɬɨɱɟɱɧɨɝɨ  ɢɫɬɨɱɧɢɤɚ  ɷɧɟɪɝɢɢ   Ɍɨɝɞɚ  ɩɨɬɟɧɰɢɚɥ  ɷɧɟɪɝɢɢ  ɜ 
ɩɪɨɢɡɜɨɥɶɧɨɣ  ɬɨɱɤɟ  ɩɪɨɫɬɪɚɧɫɬɜɚ  ɱɢɫɥɟɧɧɨ  ɪɚɜɟɧ  ɩɚɪɚɦɟɬɪɭ  t   ɤɨɬɨɪɵɣ 
ɹɜɥɹɟɬɫɹ  ɩɚɪɚɦɟɬɪɨɦ  ɜɥɢɹɧɢɹ  ɪɚɫɫɬɨɹɧɢɢ  ɨɬ  ɡɚɞɚɧɧɨɣ  ɬɨɱɤɢ   ɬɨɱɟɱɧɨɝɨ 
ɢɫɬɨɱɧɢɤɚ ɷɧɟɪɝɢɢ  ɞɨ ɬɟɤɭɳɟɣ ɬɨɱɤɢ ɮɢɡɢɱɟɫɤɨɝɨ ɩɨɥɹ ɧɚ ɮɨɪɦɭ ɩɨɥɭɱɚɟɦɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ   ɉɪɢɱɟɦ   ɷɬɨ  ɜɥɢɹɧɢɟ  ɞɨɥɠɧɨ  ɛɵɬɶ  ɬɟɦ  ɛɨɥɶɲɟ   ɱɟɦ  ɛɥɢɠɟ 
ɬɨɱɟɱɧɵɣ ɢɫɬɨɱɧɢɤ  ɷɧɟɪɝɢɢ   ɡɚɞɚɧɧɚɹ  ɬɨɱɤɚ   ɧɚɯɨɞɢɬɫɹ  ɤ  ɬɟɤɭɳɟɣ  ɇɚ  ɬɨɱɤɭ  
ɛɟɫɤɨɧɟɱɧɨ ɛɥɢɡɤɭɸ  ɤ  ɡɚɞɚɧɧɨɦɭ  ɬɨɱɟɱɧɨɦɭ ɢɫɬɨɱɧɢɤɭ  ɷɧɟɪɝɢɢ  ɷɬɨ ɢɫɬɨɱɧɢɤ 
ɞɨɥɠɟɧ  ɜɥɢɹɬɶ  ɦɚɤɫɢɦɚɥɶɧɨ   ɚ  ɩɪɢ  ɛɟɫɤɨɧɟɱɧɨ  ɛɨɥɶɲɨɦ  ɪɚɫɫɬɨɹɧɢɢ  ɦɟɠɞɭ 
ɬɨɱɟɱɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɢ ɬɟɤɭɳɟɣ ɬɨɱɤɨɣ ɷɬɨ ɜɥɢɹɧɢɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɜɧɨ ɧɭɥɸ  

ɂɫɯɨɞɹ  ɢɡ  ɷɬɨɣ  ɥɨɝɢɤɢ   ɜɥɢɹɧɢɟ  ɞɚɧɧɨɝɨ  ɬɨɱɟɱɧɨɝɨ  ɢɫɬɨɱɧɢɤɚ  ɧɚ 
ɩɨɬɟɧɰɢɚɥ  ɬɟɤɭɳɟɣ  ɬɨɱɤɢ  ɞɨɥɠɟɧ  ɛɵɬɶ  ɨɛɪɚɬɧɨ  ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵɦ 
ɪɚɫɫɬɨɹɧɢɸ  ɦɟɠɞɭ  ɧɢɦɢ   Ɉɞɧɚɤɨ   ɩɚɪɚɦɟɬɪ  ɜɥɢɹɧɢɹ  ɪɚɫɫɬɨɹɧɢɹ  ɞɥɹ  ɬɨɱɤɢ  
ɛɟɫɤɨɧɟɱɧɨ ɛɥɢɡɤɨ ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɤ ɡɚɞɚɧɧɨɦɭ ɢɫɬɨɱɧɢɤɭ  ɛɭɞɟɬ ɨɩɪɟɞɟɥɹɬɶɫɹ 
ɞɟɥɟɧɢɟɦ  ɩɨɬɟɧɰɢɚɥɚ  ɡɚɞɚɧɧɨɝɨ  ɬɨɱɟɱɧɨɝɨ  ɢɫɬɨɱɧɢɤɚ  ɧɚ  ɛɟɫɤɨɧɟɱɧɨ  ɦɚɥɭɸ 
ɜɟɥɢɱɢɧɭ   ɱɬɨ  ɪɚɜɧɨɫɢɥɶɧɨ  ɞɟɥɟɧɢɸ  ɧɚ  ɧɨɥɶ   ɉɨɷɬɨɦɭ  ɜɥɢɹɧɢɟ  ɩɨɬɟɧɰɢɚɥɚ 
ɡɚɞɚɧɧɨɝɨ ɬɨɱɟɱɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɷɧɟɪɝɢɢ ɧɚ ɛɟɫɤɨɧɟɱɧɨ ɛɥɢɡɤɭɸ ɬɟɤɭɳɭɸ ɬɨɱɤɭ 
ɩɪɢɦɟɦ  ɤɚɤ  ɤɨɧɟɱɧɭɸ  ɜɟɥɢɱɢɧɭ   ɤɨɬɨɪɭɸ  ɛɭɞɟɦ  ɫɱɢɬɚɬɶ  ɦɚɤɫɢɦɚɥɶɧɨɣ   ɚ 
ɜɥɢɹɧɢɟ ɛɟɫɤɨɧɟɱɧɨ ɭɞɚɥɟɧɧɨɣ ɬɨɱɤɢ ɧɚ ɬɟɤɭɳɭɸ ɩɪɢɦɟɦ ɪɚɜɧɵɦ ɧɭɥɸ  

Ɍɚɤɭɸ  ɡɚɜɢɫɢɦɨɫɬɶ  ɦɨɠɧɨ  ɝɟɨɦɟɬɪɢɱɟɫɤɢ  ɪɟɚɥɢɡɨɜɚɬɶ  ɧɚ  ɨɫɧɨɜɟ 
ɰɟɧɬɪɚɥɶɧɨɝɨ ɩɪɨɟɰɢɪɨɜɚɧɢɹ  

ȼ ɞɚɧɧɨɦ ɢɫɫɥɟɞɨɜɚɧɢɢ ɩɪɟɞɥɨɠɟɧɚ ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɡɚɜɢɫɢɦɨɫɬɢ 
ɦɟɠɞɭ  ɩɨɬɟɧɰɢɚɥɨɦ  ɷɧɟɪɝɢɢ  ɜ  ɞɚɧɧɨɣ  ɬɨɱɤɟ  ɩɪɨɫɬɪɚɧɫɬɜɚ  ɢ  ɪɚɡɥɢɱɧɵɦɢ 
ɮɭɧɤɰɢɹɦɢ  ɨɬ  ɪɚɫɫɬɨɹɧɢɹ  ɦɟɠɞɭ  ɬɨɱɤɨɣ  ɮɢɡɢɱɟɫɤɨɝɨ  ɩɨɥɹ  ɢ  ɬɨɱɟɱɧɵɦ 
ɢɫɬɨɱɧɢɤɨɦ  ɷɧɟɪɝɢɢ   ɉɪɨɜɟɞɟɧ  ɫɪɚɜɧɢɬɟɥɶɧɵɣ  ɚɧɚɥɢɡ  ɩɨɥɭɱɟɧɧɵɯ  ɝɪɚɮɢɤɨɜ 
ɩɨɬɟɧɰɢɚɥɨɜ  ɜ  ɩɪɨɢɡɜɨɥɶɧɨɣ  ɬɨɱɤɟ  ɩɪɨɫɬɪɚɧɫɬɜɚ  ɩɪɢ  ɪɚɡɥɢɱɧɵɯ  ɮɭɧɤɰɢɹɯ  ɨɬ 
ɪɚɫɫɬɨɹɧɢɹ  

Ʉɥɸɱɟɜɵɟ  ɫɥɨɜɚ  ɪɚɫɫɬɨɹɧɢɟ   ɮɭɧɤɰɢɹ  ɨɬ  ɪɚɫɫɬɨɹɧɢɹ   ɫɬɟɩɟɧɶ  ɜɥɢɹɧɢɹ  
ɩɨɬɟɧɰɢɚɥ  ɷɧɟɪɝɢɢ   ɬɨɱɟɱɧɵɣ  ɢɫɬɨɱɧɢɤ  ɷɧɟɪɝɢɢ   ɮɢɡɢɱɟɫɤɨɟ  ɩɨɥɟ  
ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɶ  
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engineering graphics in Kyiv National University of Construction and Architecture. 

Comparative analysis of graphics of energy potentials with different functions from 

distance. 

At various stages of designing in different fields of production, there are practical problems 

that are associated with the geometric modeling of various physical fields with given point sources 

of energy. For example, geometrical modeling of temperature distribution in room space at point 

sources of heating; definition of illumination at a concrete point of the room at several point light 

sources, etc. 

The law of propagation of energy in a three-dimensional space from a point source is 

influenced not only by the distance from the point of space to the energy source but also by the 

parameters of the type of energy and the parameters of the medium that fills the space. 
Although, with the increase in the distance between the energy source and the space point, 

the power of the source's influence decreases, the relationship between the energy potential and the 
distance can be quite complicated. 

In this paper, the geometric model of this dependence at a unit potential of a point source 
energy given at the beginning of a rectangular coordinate system is considered. Then the energy 
potential at an arbitrary point of space is numerically equal to the parameter t, which is the 
parameter of the influence of the distance from the given point (a point source of energy) to the 
current point of the physical field on the form of the resulting surface. Moreover, this effect should 
be the greater, the closer the point source of energy (given point) is to the current. To a point 
infinitely close to a given point source of energy, this source must affect the maximum, and at an 
infinitely large distance between the point source and the current point, this effect must be zero. 

Proceeding from this logic, the influence of a given point source on the potential of the 
current point should be inversely proportional to the distance between them. However, the distance 
influence parameter for a point infinitely close to a given source will be determined by dividing the 
potential of a given point source into an infinitesimal value, which is equivalent to dividing by zero. 
Therefore, the effect of the potential of a given point source of energy on an infinitely close current 
point will be taken as a finite value which we shall assume to be maximal, and the influence of the 
infinitely remote point on the current one will be equal to zero. 

This dependence can be geometrically implemented on the basis of central projection. 
In this study, we propose a geometric model of the relationship between the energy potential 

at a given point of space and various functions from the distance between the point of the physical 
field and the point source of energy. A comparative analysis of the obtained potential potentials 
graphs at an arbitrary point of space under various functions from a distance is carried out. 

Keywords: distance, the function of distance, the degree of influence, energy potential, point 
source of energy, physical field, hypersurface. 

 

 
 
 


