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ɊȱȼɇɈȼȺȽɂ ȼɈȾɈɋɏɈȼɂɓ  
 

Ⱥɧɨɬɚɰɿɹ   ɭ  ɫɬɚɬɬɿ  ɪɨɡɝɥɹɧɭɬɨ  ɜɩɥɢɜ  ɩɨɧɬɨɧɧɢɯ  ɩɨɫɟɥɟɧɶ  ɧɚ  ɟɤɨɥɨɝɿɸ 
ɜɨɞɨɫɯɨɜɢɳ ɍɤɪɚʀɧɢ  Ɉɤɪɟɫɥɟɧɨ ɨɫɧɨɜɧɿ ɜɢɞɢ ɡɚɛɪɭɞɧɟɧɶ ɬɚ ɦɟɬɨɞɢ ɨɱɢɳɟɧɧɹ 
ɜɨɞɨɫɯɨɜɢɳ  ɡɚɜɞɹɤɢ ɫɬɜɨɪɟɧɧɸ ɩɨɧɬɨɧɧɢɯ ɩɨɫɟɥɟɧɶ   

Ʉɥɸɱɨɜɿ  ɫɥɨɜɚ: ɚɤɜɚɬɨɪɿɹ  ɜɨɞɨɫɯɨɜɢɳ; ɡɚɛɪɭɞɧɟɧɧɹ  ɜɨɞɨɫɯɨɜɢɳ   ɦɟɬɨɞɢ 
ɨɱɢɳɟɧɧɹ  ɩɨɧɬɨɧɧɿ ɩɨɫɟɥɟɧɧɹ  ɩɥɚɜɭɱɿ ɩɥɚɬɮɨɪɦɢ  

 
ɉɨɫɬɚɧɨɜɤɚ  ɩɪɨɛɥɟɦɢ   ɇɚ  ɬɟɪɢɬɨɪɿʀ  ɍɤɪɚʀɧɢ  ɧɚɥɿɱɭɽɬɶɫɹ  1157 

ɜɨɞɨɫɯɨɜɢɳ. ɏɢɠɚɰɶɤɟ  ɫɬɚɜɥɟɧɧɹ  ɞɨ  ɜɨɞɧɢɯ  ɪɟɫɭɪɫɿɜ  ɹɤ  ɛɟɡɩɥɚɬɧɨɝɨ  ɞɚɪɭ 
ɩɪɢɪɨɞɢ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɜɢɱɟɪɩɚɧɧɹ ɿ ɪɿɡɤɨɝɨ ɩɨɝɿɪɲɚɧɧɹ ɹɤɨɫɬɿ ɜɨɞɢ  ɳɨ ɜ ɫɜɨɸ 
ɱɟɪɝɭ  ɩɨɪɭɲɭɽ  ɟɤɨɥɨɝɿɱɧɭ  ɪɿɜɧɨɜɚɝɭ  ɭ  ɛɿɨɫɮɟɪɿ  ɉɢɬɚɧɧɹ  ɟɮɟɤɬɢɜɧɨɝɨ  ɬɚ 
ɪɚɰɿɨɧɚɥɶɧɨɝɨ  ɜɢɤɨɪɢɫɬɚɧɧɹ  ɜɨɞɨɫɯɨɜɢɳ  ɜ  ɍɤɪɚʀɧɿ  ɧɚɛɭɜɚɽ  ɜɫɟ  ɛɿɥɶɲɨɝɨ 
ɡɧɚɱɟɧɧɹ   ɋɬɜɨɪɟɧɧɹ  ɩɨɫɟɥɟɧɶ  ɧɚ  ɜɨɞɿ  ɦɨɝɥɢ    ɞɨɩɨɦɨɝɬɢ  ɜɢɪɿɲɟɧɧɸ 
ɟɤɨɥɨɝɿɱɧɢɯ ɩɪɨɛɥɟɦ ɜɨɞɨɫɯɨɜɢɳ  ɇɚ ɜɨɞɧɢɯ ɩɨɜɟɪɯɧɹɯ ɱɚɫɬɢɧɢ  ɡ ɧɢɯ ɦɨɠɧɚ 
ɫɬɜɨɪɢɬɢ ɩɨɧɬɨɧɧɿ ɩɨɫɟɥɟɧɧɹ  ɡɞɚɬɧɿ ɩɨɥɿɩɲɢɬɢ ɟɤɨɥɨɝɿɱɧɭ ɫɢɬɭɚɰɿɸ ɜɨɞɨɣɦɢ  
ɫɩɪɢɹɬɢ  ɪɨɡɜɢɬɤɭ  ɧɨɜɿɬɧɿɯ  ɬɟɯɧɨɥɨɝɿɣ   ɚ  ɬɚɤɨɠ  ɡɚɛɟɡɩɟɱɢɬɢ  ɤɨɦɮɨɪɬɧɿ  ɭɦɨɜɢ 
ɩɪɨɠɢɜɚɧɧɹ  ɩɪɚɰɿ ɿ ɜɿɞɩɨɱɢɧɤɭ ɦɟɲɤɚɧɰɿɜ  ɉɪɨɟɤɬɭɜɚɧɧɹ ɩɨɧɬɨɧɧɢɯ ɩɨɫɟɥɟɧɶ 
ɪɿɡɧɨɝɨ  ɩɪɢɡɧɚɱɟɧɧɹ  ɜ  ɰɿɣ  ɜɨɞɨɣɦɿ  ɜɿɞɩɨɜɿɞɚɽ  ɨɫɧɨɜɧɢɦ  ɩɨɥɨɠɟɧɧɹɦ 
Ɂɚɝɚɥɶɧɨɞɟɪɠɚɜɧɨʀ  ɰɿɥɶɨɜɨʀ  ɩɪɨɝɪɚɦɢ  ɪɨɡɜɢɬɤɭ  ɜɨɞɧɨɝɨ  ɝɨɫɩɨɞɚɪɫɬɜɚ  ɬɚ 
ɟɤɨɥɨɝɿɱɧɨɝɨ  ɨɡɞɨɪɨɜɥɟɧɧɹ  ɛɚɫɟɣɧɭ  ɪɿɱɤɢ Ⱦɧɿɩɪɨ  ɧɚ  ɩɟɪɿɨɞ ɞɨ        ɪɨɤɭ  > @  
ɨɞɧɢɦ ɡ ɝɨɥɨɜɧɢɯ ɧɚɩɪɹɦɤɿɜ ɹɤɨʀ ɽ ɜɩɪɨɜɚɞɠɟɧɧɹ ɟɮɟɤɬɢɜɧɨɝɨ  ɨɛʉɪɭɧɬɨɜɚɧɨɝɨ 
ɬɚ  ɡɛɚɥɚɧɫɨɜɚɧɨɝɨ  ɦɟɯɚɧɿɡɦɭ  ɜɢɤɨɪɢɫɬɚɧɧɹ   ɨɯɨɪɨɧɢ  ɬɚ  ɜɿɞɬɜɨɪɟɧɧɹ  ɜɨɞɧɢɯ 
ɪɟɫɭɪɫɿɜ ɚɤɜɚɬɨɪɿʀ ɪ  Ⱦɧɿɩɪɨ  

Ɇɟɬɚ  ɫɬɚɬɬɿ   Ⱦɨɫɥɿɞɢɬɢ  ɜɩɥɢɜ  ɩɨɧɬɨɧɧɢɯ  ɩɨɫɟɥɟɧɶ  ɧɚ  ɜɿɞɧɨɜɥɟɧɧɹ 
ɟɤɨɥɨɝɿɱɧɨʀ ɪɿɜɧɨɜɚɝɢ ɜɨɞɨɫɯɨɜɢɳ ɍɤɪɚʀɧɢ  

ȼɢɤɥɚɞ  ɨɫɧɨɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ   Ɂɚɛɪɭɞɧɟɧɧɹ  ɜɨɞɨɫɯɨɜɢɳ ɦɨɠɧɚ ɩɨɞɿɥɢɬɢ 
ɧɚ  ɯɿɦɿɱɧɟ  ɛɚɤɬɟɪɿɚɥɶɧɟ  ɬɟɩɥɨɜɟ ɿ ɪɚɞɿɨɚɤɬɢɜɧɟ  

ɏɿɦɿɱɧɟ  ɡɚɛɪɭɞɧɟɧɧɹ  - ɰɟ  ɩɨɬɪɚɩɥɹɧɧɹ  ɞɨ  ɜɨɞɢ  ɪɿɡɧɢɯ  ɯɿɦɿɱɧɢɯ  ɪɟɱɨɜɢɧ  
ɜɿɞɯɨɞɿɜ  ɪɿɡɧɢɯ  ɜɢɪɨɛɧɢɰɬɜ   ɧɚɮɬɨɯɿɦɿɱɧɢɯ   ɰɟɥɸɥɨɡɧɨ-ɩɚɩɟɪɨɜɢɯ   ɚ  ɬɚɤɨɠ 
ɤɨɦɭɧɚɥɶɧɨ-ɩɨɛɭɬɨɜɢɯ  ɫɬɨɤɿɜ   ɜɿɞɯɨɞɿɜ  ɬɜɚɪɢɧɧɢɰɶɤɢɯ  ɮɟɪɦ   ɉɪɨɹɜɥɹɽɬɶɫɹ  ɭ 
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ɡɛɿɥɶɲɟɧɧɿ ɡɚɝɚɥɶɧɨʀ ɦɿɧɟɪɚɥɿɡɚɰɿʀ ɣ ɤɨɧɰɟɧɬɪɚɰɿʀ ɦɚɤɪɨ- ɬɚ ɦɿɤɪɨ- ɤɨɦɩɨɧɟɧɬɿɜ  
ɩɨɹɜɿ  ɭ  ɜɨɞɚɯ  ɧɟɜɥɚɫɬɢɜɢɯ  ʀɦ  ɦɿɧɟɪɚɥɶɧɢɯ  ɫɩɨɥɭɤ   ɑɚɫɬɨ  ɫɭɩɪɨɜɨɞɠɭɽɬɶɫɹ 
ɩɨɹɜɨɸ ɡɚɩɚɯɭ  ɡɚɛɚɪɜɥɟɧɧɹ ɬɚ ɩɿɞɜɢɳɟɧɧɹ ɬɟɦɩɟɪɚɬɭɪɢ  

Ȼɿɨɥɨɝɿɱɧɟ ɡɚɛɪɭɞɧɟɧɧɹ  - ɰɟ  ɩɨɬɪɚɩɥɹɧɧɹ  ɭ  ɜɨɞɨɣɦɢ  ɪɚɡɨɦ  ɡɿ  ɫɬɿɱɧɢɦɢ 
ɜɨɞɚɦɢ  ɪɿɡɧɢɯ  ɯɜɨɪɨɛɨɬɜɨɪɧɢɯ  ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ   ɫɩɨɪɿɜ  ɝɪɢɛɿɜ   ɯɪɨɛɚɤɿɜ  
Ɉɫɧɨɜɧɢɦɢ  ɞɠɟɪɟɥɚɦɢ  ɛɿɨɥɨɝɿɱɧɢɯ  ɡɚɛɪɭɞɧɟɧɶ  ɽ  ɤɨɦɭɧɚɥɶɧɨ-ɩɨɛɭɬɨɜɿ  ɫɬɿɱɧɿ 
ɜɨɞɢ  ɩɿɞɩɪɢɽɦɫɬɜ   ɰɭɤɪɨɜɢɯ  ɡɚɜɨɞɿɜ   ɦ¶ɹɫɨ  ɿ  ɞɟɪɟɜɨɨɛɪɨɛɧɨʀ  ɩɪɨɦɢɫɥɨɜɨɫɬɿ  
ɉɨɥɹɝɚɽ ɜ ɩɨɹɜɿ ɭ ɜɨɞɿ ɩɚɬɨɝɟɧɧɢɯ ɨɪɝɚɧɿɡɦɿɜ  ɡɨɤɪɟɦɚ ɛɚɤɬɟɪɿɣ ɝɪɭɩɢ ɤɢɲɤɨɜɨʀ 
ɩɚɥɢɱɤɢ   Ȼɚɤɬɟɪɿʀ  ɠɢɜɭɬɶ  ɜɿɞ      ɞɨ       ɞɿɛ   ɬɨɦɭ  ɬɚɤɟ  ɡɚɛɪɭɞɧɟɧɧɹ 
ɥɨɤɚɥɿɡɭɽɬɶɫɹ ɧɚ ɩɨɪɿɜɧɹɧɨ ɧɟɜɟɥɢɤɿɣ ɞɿɥɹɧɰɿ ɿ ɽ ɬɢɦɱɚɫɨɜɢɦ  

Ɍɟɩɥɨɜɟ ɡɚɛɪɭɞɧɟɧɧɹ  ɜɿɞɛɭɜɚɽɬɶɫɹ  ɜɧɚɫɥɿɞɨɤ  ɫɩɭɫɤɚɧɧɹ  ɭ  ɜɨɞɨɣɦɢ 
ɩɿɞɿɝɪɿɬɢɯ ɜɨɞ ɜɿɞ Ɍȿɋ  Ⱥȿɋ ɬɚ ɿɧɲɢɯ ɟɧɟɪɝɟɬɢɱɧɢɯ ɨɛ¶ɽɤɬɿɜ  Ɍɟɩɥɚ ɜɨɞɚ ɡɦɿɧɸɽ 
ɬɟɪɦɿɱɧɢɣ ɿ ɛɿɨɥɨɝɿɱɧɢɣ ɪɟɠɢɦɢ ɜɨɞɨɣɦ ɿ ɲɤɿɞɥɢɜɨ ɜɩɥɢɜɚɽ ɧɚ ʀɯɧɿɯ ɦɟɲɤɚɧɰɿɜ  
əɤ ɩɨɤɚɡɚɥɢ ɞɨɫɥɿɞɠɟɧɧɹ ɝɿɞɪɨɛɿɨɥɨɝɿɜ  ɜɨɞɚ  ɧɚɝɪɿɬɚ ɞɨ ɬɟɦɩɟɪɚɬɭɪɢ   ±  Ûɋ  
ɞɿɽ ɧɚ ɪɢɛ ɬɚ ɿɧɲɢɯ ɦɟɲɤɚɧɰɿɜ ɜɨɞɨɣɦ ɩɪɢɝɧɿɱɭɸɱɢ  ɚ ɹɤɳɨ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɢ 
ɩɿɞɧɿɦɚɽɬɶɫɹ ɞɨ   Ûɋ  ɪɢɛɚ  ɝɢɧɟ  ɇɚɣɛɿɥɶɲɭ ɤɿɥɶɤɿɫɬɶ  ɬɟɩɥɨʀ  ɜɨɞɢ  ɫɤɢɞɚɸɬɶ ɭ 
ɜɨɞɨɣɦɢ  ɚɬɨɦɧɿ  ɟɥɟɤɬɪɨɫɬɚɧɰɿʀ   Ɂɚɛɪɭɞɧɟɧɧɹ  ɜɢɹɜɥɹɽɬɶɫɹ  ɭ  ɩɿɞɜɢɳɟɧɧɿ 
ɬɟɦɩɟɪɚɬɭɪɢ ɜɨɞɢ  Ƀɨɝɨ ɫɭɩɪɨɜɨɞɠɭɽ ɡɦɿɧɚ ɯɿɦɿɱɧɨɝɨ ɬɚ ɝɚɡɨɜɨɝɨ ɫɤɥɚɞɭ ɜɨɞɢ  
ɡɦɟɧɲɟɧɧɹ  ɤɿɥɶɤɨɫɬɿ  ɤɢɫɧɸ   ³ɰɜɿɬɿɧɧɹ´  ɜɨɞɢ   ɡɛɿɥɶɲɟɧɧɹ  ɜɦɿɫɬɭ  ɜ  ɧɿɣ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ  

Ɋɚɞɿɨɚɤɬɢɜɧɟ  ɡɚɛɪɭɞɧɟɧɧɹ   ɉɨɜ¶ɹɡɚɧɟ  ɡ  ɩɿɞɜɢɳɟɧɧɹɦ  ɭ  ɜɨɞɿ  ɜɦɿɫɬɭ 
ɪɚɞɿɨɚɤɬɢɜɧɢɯ  ɪɟɱɨɜɢɧ   ɑɟɪɟɡ  ɬɟ   ɳɨ  ɱɚɫ  ɧɚɩɿɜɪɨɡɩɚɞɭ  ɪɿɡɧɢɯ  ɪɚɞɿɨɧɭɤɥɿɞɿɜ 
ɬɪɢɜɚɽ ɜɿɞ ɤɿɥɶɤɨɯ ɝɨɞɢɧ ɞɨ ɬɢɫɹɱ ɪɨɤɿɜ  ɪɚɞɿɨɚɤɬɢɜɧɟ ɡɚɛɪɭɞɧɟɧɧɹ ɜɨɞɢ ɽ ɞɭɠɟ 
ɫɬɿɣɤɢɦ  ɿ  ɦɨɠɟ  ɡɛɟɪɿɝɚɬɢɫɹ  ɬɪɢɜɚɥɢɣ  ɱɚɫ   Ȼɚɝɚɬɨ  ɪɚɞɿɨɧɭɤɥɿɞɿɜ  ɫɨɪɛɭɽɬɶɫɹ 
ɝɿɪɫɶɤɢɦɢ ɩɨɪɨɞɚɦɢ ɿ ɬɨɦɭ ɥɨɤɚɥɿɡɭɸɬɶɫɹ  >   ɫ     @  

ɉɪɢ ɩɪɨɟɤɬɭɜɚɧɧɿ ɩɨɧɬɨɧɧɢɯ  ɩɨɫɟɥɟɧɶ  ɜ  ɚɤɜɚɬɨɪɿʀ  ɜɨɞɨɫɯɨɜɢɳ ɧɟɨɛɯɿɞɧɨ 
ɡɚɛɟɡɩɟɱɢɬɢ ɦɟɯɚɧɿɱɧɿ ɦɟɬɨɞɢ ɨɱɢɳɟɧɧɹ  Ɇɟɯɚɧɿɱɧɟ ɨɱɢɳɟɧɧɹ  - ɰɟ ɱɢɫɬɤɚ ɞɧɚ 
ɜɨɞɨɫɯɨɜɢɳɚ  ɜɿɞ  ɜɟɥɢɤɢɯ  ɩɪɟɞɦɟɬɿɜ  ɪɿɡɧɨɝɨ  ɩɨɯɨɞɠɟɧɧɹ   ɚ  ɬɚɤɨɠ  ɜɢɞɚɥɟɧɧɹ 
ɜɟɥɢɤɢɯ ɫɤɭɩɱɟɧɶ ɞɨɧɧɢɯ ɿ ɩɥɚɜɚɸɱɢɯ ɜɢɞɿɜ ɜɨɞɧɢɯ ɪɨɫɥɢɧ  Ɉɱɢɳɟɧɧɹ ɦɨɠɧɚ 
ɩɪɨɜɨɞɢɬɢ  ɿɡ  ɡɚɫɬɨɫɭɜɚɧɧɹɦ  ɬɟɯɧɿɱɧɨɝɨ  ɮɥɨɬɭ   ɐɟ  ɛɭɞɿɜɟɥɶɧɚ  ɬɟɯɧɿɤɚ   ɳɨ 
ɜɢɤɨɪɢɫɬɨɜɭɽɬɶɫɹ ɜ ɛɭɞɿɜɟɥɶɧɿɣ ɝɚɥɭɡɿ  ɛɭɥɶɞɨɡɟɪɢ  ɟɤɫɤɚɜɚɬɨɪɢ  ɝɪɟɣɞɟɪɢ ɬɚ ɿɧ  
ɩɨɞɿɛɧɚ ɬɟɯɧɿɤɚ  ɉɪɢ ɰɶɨɦɭ ɧɟɨɛɯɿɞɧɢɣ ɜɿɥɶɧɢɣ ʀʀ ɞɨɫɬɭɩ ɞɨ ɜɨɞɨɣɦɢ  Ⱥ ɬɚɤɨɠ 
ɡɚɫɬɨɫɨɜɭɜɚɬɢ  ɫɩɟɰɿɚɥɿɡɨɜɚɧɭ  ɬɟɯɧɿɤɭ   ɰɟ  ɩɥɚɜɚɸɱɿ  ɚɦɮɿɛɿʀ  ɿ  ɪɿɡɧɨɦɚɧɿɬɧɿ 
ɦɚɲɢɧɢ ɧɚ ɛɨɥɨɬɧɨɦɭ ɯɨɞɭ  Ɉɞɧɢɦ ɿɡ ɞɿɽɜɢɯ ɬɚ ɞɨɫɢɬɶ ɟɤɨɧɨɦɿɱɧɨ ɟɮɟɤɬɢɜɧɢɦ 
ɦɟɯɚɧɿɱɧɢɯ  ɦɟɬɨɞɿɜ  ɨɱɢɳɟɧɧɹ  ɜɨɞɨɫɯɨɜɢɳ  ɡɚɫɬɨɫɭɜɚɧɧɹ  ɪɿɡɧɨɦɚɧɿɬɧɢɯ 
ɩɪɢɫɬɪɨʀɜ  ɞɥɹ  ɡɛɨɪɭ  ɩɥɚɫɬɢɤɭ  ɬɚ  ɿɧ   ɫɦɿɬɬɹ  ɡ  ɩɨɜɟɪɯɧɿ  ɜɨɞɨɫɯɨɜɢɳɚ   Ɋɨɡɜɢɬɨɤ 
ɧɨɜɿɬɧɿɯ  ɩɟɪɟɞɨɜɢɯ  ɬɟɯɧɨɥɨɝɿɣ  ɜɩɥɢɧɭɜ  ɿ  ɧɚ  ɜɢɪɿɲɟɧɧɹ  ɩɪɨɛɥɟɦ  ɡɛɢɪɚɧɧɹ 
ɩɥɚɫɬɢɤɭ ɬɚ  ɿɧ  ɫɦɿɬɬɹ ɡ ɜɨɞɨɣɦ  Ɍɚɤɿ ɩɪɢɤɥɚɞɢ ɦɨɠɧɚ ɡɧɚɣɬɢ  ɿ ɭ ɫɜɿɬɨɜɨɦɭ ɬɚ 
ɜɿɬɱɢɡɧɹɧɨɦɭ  ɞɨɫɜɿɬɿ   ȼɿɞɨɦɚ  ɮɿɪɦɚ  ,.($  ɪɨɡɪɨɛɢɥɚ  ɭɧɿɤɚɥɶɧɢɣ  ɱɨɜɟɧ 
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*UHHQZLFK  ɡ  ɞɢɫɬɚɧɰɿɣɧɢɦ  ɤɟɪɭɜɚɧɧɹɦ   ɹɤɢɣ  ɨɱɢɳɚɽ  ɫɦɿɬɬɹ  ɿɡ  ɡɚɛɪɭɞɧɟɧɢɯ 
ɜɨɞɧɢɯ  ɲɥɹɯɿɜ   Ɇɨɞɟɥɶ  ©*RRG  6KLS  ,.($ª  ɛɭɥɚ  ɡɦɨɞɟɥɶɨɜɚɧɚ  ɬɚɤ   ɳɨɛ 
ɜɢɝɥɹɞɚɬɢ  ɹɤ  ɧɚɣɩɨɩɭɥɹɪɧɿɲɚ  ɿɝɪɚɲɤɚ  ɞɥɹ  ɜɚɧɧɢ  ɞɥɹ  ɪɨɡɞɪɿɛɧɨʀ  ɬɨɪɝɿɜɥɿ 
60c.5<3   ɇɚ  ɞɚɧɢɣ  ɦɨɦɟɧɬ  ɞɜɚ  ɤɚɬɟɪɢ  ɞɿɸɬɶ  ɭ  Ⱦɟɩɬɮɨɪɞ-Ʉɪɿɤɭ   ɧɚ 
ɩɿɜɞɟɧɧɨɦɭ  ɫɯɨɞɿ  Ʌɨɧɞɨɧɚ   Ʉɨɠɟɧ  ɡ  ɧɢɯ  ɜɢɤɨɪɢɫɬɨɜɭɽ  ɧɚɣɫɭɱɚɫɧɿɲɭ 
ɬɟɯɧɨɥɨɝɿɸ   2UFD    ɪɨɡɪɨɛɥɟɧɭ  ɜ  Ʉɢɬɚʀ   ɹɤɚ  ɞɨɡɜɨɥɹɽ  ɨɞɧɨɱɚɫɧɨ  ɡɛɢɪɚɬɢ  ɞɨ 
20 ɤɝ ɫɦɿɬɬɹ  ɐɟ ɛɟɡɩɿɥɨɬɧɢɣ ɱɨɜɟɧ ɦɚɣɠɟ ɬɪɢ ɦɟɬɪɢ ɜ ɞɨɜɠɢɧɭ ɿ ɜɚɝɨɸ ɞɨ    ɤɝ  
ɜɿɞɪɿɡɧɹɸɬɶɫɹ ɜɢɫɨɤɨɸ ɦɿɰɧɿɫɬɸ ɿ ɚɧɬɢɤɨɪɨɡɿɣɧɿɫɬɸ  ɳɨ ɪɨɛɢɬɶ ʀɯ ɦɚɤɫɢɦɚɥɶɧɨ 
ɟɮɟɤɬɢɜɧɢɦɢ  ɩɪɢ  ɨɱɢɳɟɧɧɿ  ɫɦɿɬɬɹ  ɧɚ  ɜɨɞɿ    ɪɢɫ  .1    ɇɿɞɟɪɥɚɧɞɫɶɤɚ  ɤɨɦɩɚɧɿɹ 
Ran Marine 7HFKQRORJ\  �  ɪɨɡɪɨɛɢɥɚ ɬɚ  ɛɭɞɭɽ  ɛɟɡɩɿɥɨɬɧɿ  ɚɤɜɚɞɪɨɧɢ  ɞɥɹ 
ɨɱɢɳɟɧɧɹ  ɜɨɞɨɣɨɦ  Ɉɞɢɧ  ɡ ɧɢɯ    ɩɿɞ ɧɚɡɜɨɸ 6KDUNV   Ⱥɤɭɥɚ    ɩɪɢɡɧɚɱɟɧɢɣ  ɞɥɹ 
ɰɿɥɨɞɨɛɨɜɨɝɨ  ɡɛɨɪɭ  ɜɿɞɯɨɞɿɜ  ɬɚɤɢɯ  ɹɤ ɩɥɚɫɬɦɚɫɢ   ɦɿɤɪɨɩɥɚɫɬɢɤ   ɱɭɠɨɪɿɞɧɚ 
ɪɨɫɥɢɧɧɿɫɬɶ   ɧɚɩɪɢɤɥɚɞ   ɪɹɫɤɚ    ɩɥɚɜɚɸɱɟ  ɫɦɿɬɬɹ    ɪɢɫ 1.2) [3]. ɇɿɞɟɪɥɚɧɞɫɶɤɚ 
ɤɨɦɩɚɧɿɹ  7KH  2FHDQ  &OHDQXS   ɹɤɚ  ɫɩɟɰɿɚɥɿɡɭɽɬɶ  ɧɚ  ɪɨɡɪɨɛɰɿ  ɩɟɪɟɞɨɜɢɯ 
ɬɟɯɧɨɥɨɝɿɣ  ɧɚ  ɞɥɹ  ɩɨɡɛɚɜɥɟɧɧɹ  ɜɨɞɨɣɦ  ɜɿɞ  ɩɥɚɫɬɢɤɚ   ɫɬɜɨɪɢɥɚ  ɩɪɢɫɬɪɿɣ 
,QWHUFHSWRU  ɉɟɪɟɯɨɩɥɸɜɚɱ   ȼɿɧ ɩɪɚɰɸɽ ɧɚ      ɜɿɞ ɫɨɧɹɱɧɨʀ ɟɧɟɪɝɿʀ  ɜɢɞɨɛɭɜɚɽ 
ɩɥɚɫɬɢɤ  ɚɜɬɨɧɨɦɧɨ  ɿ  ɡɞɚɬɧɢɣ  ɩɪɚɰɸɜɚɬɢ  ɜ  ɛɿɥɶɲɨɫɬɿ  ɡɚɛɪɭɞɧɸɸɱɢɯ  ɪɿɱɨɤ  ɭ 
ɫɜɿɬɿ  ,QWHUFHSWRU ɪɨɡɪɨɛɥɟɧɢɣ ɞɥɹ ɦɚɫɨɜɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ ɿ ɦɨɠɟ ɡɚɫɬɨɫɨɜɭɜɚɬɢɫɹ 
ɩɪɚɤɬɢɱɧɨ  ɜ ɛɭɞɶ-ɹɤɿɣ  ɬɨɱɰɿ  ɫɜɿɬɭ   ɋɦɿɬɬɹ  ɩɨɬɪɚɩɥɹɽ  ɭ  ɉɟɪɟɯɨɩɥɸɜɚɱ  ɿɡ 
ɩɪɢɪɨɞɧɢɦ ɩɨɬɨɤɨɦ ɜɨɞɢ  ɜɨɧɢ ɩɿɞɤɥɸɱɟɧɿ ɞɨ ȱɧɬɟɪɧɟɬɭ  ɳɨ ɞɨɡɜɨɥɹɽ ɡɛɢɪɚɬɢ 
ɩɨɫɬɿɣɧɿ  ɞɚɧɿ  ɩɪɨ  ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ  ɡɛɢɪɚɧɧɹ   ɐɟ  ɬɚɤɨɠ  ɞɨɡɜɨɥɹɽ  ,QWHUFHSWRU 
ɚɜɬɨɦɚɬɢɱɧɨ  ɩɨɜɿɞɨɦɥɹɬɢ  ɦɿɫɰɟɜɢɯ  ɨɩɟɪɚɬɨɪɿɜ   ɤɨɥɢ  ɫɦɿɬɬɽɜɿ  ɤɨɧɬɟɣɧɟɪɢ 
ɡɚɩɨɜɧɟɧɿ   ɪɢɫ 1.3) [ @   Ƚɪɭɩɚ  ɚɜɫɬɪɚɥɿɣɫɶɤɢɯ  ɫɟɪɮɿɧɝɿɫɬɿɜ  ɧɚ  ɱɨɥɿ  ɡ  Pete 
Ceglinski ɫɬɜɨɪɢɥɢ  ɩɪɨɟɤɬ  6HDELQ   ɹɤɢɣ  ɩɟɪɟɬɜɨɪɢɜɫɹ  ɧɚ  ɜɫɟɛɿɱɧɭ  ɧɚɭɤɨɜɨ-
ɞɨɫɥɿɞɧɭ   ɬɟɯɧɨɥɨɝɿɱɧɭ  ɬɚ  ɨɫɜɿɬɧɸ  ɿɧɿɰɿɚɬɢɜɭ  ɡ  ɨɱɢɳɟɧɧɹ  ɫɜɿɬɨɜɨɝɨ  ɨɤɟɚɧɭ  
ɋɬɜɨɪɟɧɢɣ ɧɢɦɢ Ⱥɝɪɟɝɚɬ 9  6HDELQ ɩɪɚɰɸɽ ɹɤ ɩɥɚɜɚɸɱɢɣ ɤɨɧɬɟɣɧɟɪ ɞɥɹ ɫɦɿɬɬɹ  
ɡɚɤɚɱɭɸɱɢ ɜɨɞɭ ɜ ɩɪɢɫɬɪɿɣ ɡ ɮɿɥɶɬɪɨɦ ɿ ɩɟɪɟɯɨɩɥɸɽ ɩɥɚɜɚɸɱɟ ɫɦɿɬɬɹ  ɦɚɤɪɨ- ɬɚ 
ɦɿɤɪɨɩɥɚɫɬɢɤɢ ɬɚ ɧɚɜɿɬɶ ɦɿɤɪɨɜɨɥɨɤɧɨ ɬɚ ɨɪɝɚɧɿɱɧɿ ɦɚɬɟɪɿɚɥɢ   ɪɢɫ  1.4) [5]. 

ȱɫɧɭɽ  ɬɚɤɨɠ  ɰɿɤɚɜɢɣ  ɜɿɬɱɢɡɧɹɧɢɣ  ɞɨɫɜɿɞ   ɋɬɭɞɟɧɬ  ɿɡ  Ʉɪɨɩɢɜɧɢɰɶɤɨɝɨ 
Ɋɭɫɥɚɧ Ʉɨɩɬɽɜ ɫɬɜɨɪɢɜ ɩɪɢɫɬɪɿɣ  ɹɤɢɣ ɩɨɞɿɛɧɨ ɩɢɥɨɫɨɫɭ ɦɨɠɟ ɡɛɢɪɚɬɢ ɫɦɿɬɬɹ ɡ 
ɜɨɞɨɣɦ   ɉɪɢɫɬɪɿɣ  ɧɚ  ɫɨɧɹɱɧɢɯ  ɛɚɬɚɪɟɹɯ  ɿ  ɬɨɦɭ  ɧɟ  ɩɨɬɪɟɛɭɽ  ɳɨɞɟɧɧɨʀ 
ɩɿɞɡɚɪɹɞɤɢ   Ⱥɜɬɨɦɚɬɢɱɧɨ  ɤɟɪɭɜɚɬɢ  ɧɢɦ  ɦɨɠɧɚ  ɱɟɪɟɡ  ɦɟɪɟɠɭ  :,-),    ɪɢɫ  2.1) 
ȼɢɧɚɯɿɞɧɢɤɢ  ɡ  Ɇɢɤɨɥɚɽɜɚ  ɪɨɡɪɨɛɢɥɢ  ɭɧɿɤɚɥɶɧɢɣ  ɩɪɨɟɤɬ  ɩɥɚɜɭɱɨɝɨ 
ɫɦɿɬɬɽɩɟɪɟɪɨɛɧɨɝɨ  ɡɚɜɨɞɭ  ɧɚ  ɡɚɦɨɜɥɟɧɧɹ  ɛɪɢɬɚɧɫɶɤɨʀ  ɟɤɨɥɨɝɿɱɧɨʀ  ɤɨɦɩɚɧɿʀ 
Ocean Polymers. Ɂɚ ɨɫɧɨɜɭ ɞɨɫɥɿɞɧɢɤɢ ɜɡɹɥɢ ɫɬɚɪɢɣ ɤɨɪɚɛɟɥɶ ɬɚ ɨɛɥɚɞɧɚɥɢ ɣɨɝɨ 
ɩɥɚɡɦɨɜɨɸ  ɭɫɬɚɧɨɜɤɨɸ  ɞɥɹ  ɩɿɪɨɥɿɡɭ   ɬɟɩɥɨɜɚ  ɞɟɝɪɚɞɚɰɿɹ  ± ³ɪɨɡɱɢɧɟɧɧɹ 
ɜɨɝɧɟɦ´   ɨɪɝɚɧɿɱɧɢɯ  ɬɚ  ɧɟɨɪɝɚɧɿɱɧɢɯ  ɪɟɱɨɜɢɧ  ɞɥɹ  ɿɧɬɟɧɫɢɜɧɨɝɨ  ɨɱɢɳɟɧɧɹ 
ɚɤɜɚɬɨɪɿɣ ɜɿɞ ɩɨɜɟɪɯɧɟɜɨɝɨ  ɫɦɿɬɬɹ  Ɋɨɡɪɨɛɥɟɧɟ ɫɭɞɧɨ ɦɨɠɟ ɩɥɚɜɚɬɢ ɨɤɟɚɧɚɦɢ  
ɪɿɱɤɚɦɢ  ɜɨɞɨɫɯɨɜɢɳɚɦɢ ɬɚ ɧɚɜɿɬɶ ɨɡɟɪɚɦɢ  ɪɢɫ  2.2) [6]. 
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   1.1   1.2 

   1.3   1. 4 

Ɋɢɫ   ɋɜɿɬɨɜɢɣ ɞɨɫɜɿɞ ɫɬɜɨɪɟɧɢɯ ɦɟɯɚɧɿɡɦɿɜ ɞɥɹ ɡɛɢɪɚɧɧɹ ɩɥɚɫɬɢɤɭ ɡ ɜɨɞɨɣɦ  

1.1 - ɑɨɜɟɧ  *UHHQZLFK  *RRG 6KLS ,.($  ɒɜɟɰɿɹ      - Ⱥɤɜɚɞɪɨɧ ɞɥɹ ɨɱɢɳɟɧɧɹ ɜɨɞɢ 6KDUNV 

ɤɨɦɩɚɧɿʀ 5DQ 0DULQH 7HFKQRORJ\ �   ɇɿɞɟɪɥɚɧɞɢ      - ɩɪɢɫɬɪɿɣ ,QWHUFHSWRU  ɤɨɦɩɚɧɿɹ 7KH 

2FHDQ &OHDQXS  ɇɿɞɟɪɥɚɧɞɢ      ± Ⱥɝɪɟɝɚɬ 9  6HDELQ  ɩɪɨɟɤɬ 6HDELQ  Ⱥɜɫɬɪɚɥɿɹ   
 

   2.1   2.2 

Ɋɢɫ     ȼɿɬɱɢɡɧɹɧɢɣ  ɞɨɫɜɿɞ ɜɢɪɨɛɧɢɰɬɜɚ ɦɟɯɚɧɿɡɦɿɜ ɞɥɹ ɡɛɢɪɚɧɧɹ ɩɥɚɫɬɢɤɭ ɡ ɜɨɞɨɣɦ  

 2.1 ± ɉɪɢɫɬɪɿɣ ɞɥɹ ɡɛɢɪɚɧɧɹ ɫɦɿɬɬɹ Ɋ Ʉɨɩɬɽɜɚ  Ʉɪɨɩɢɜɧɢɰɶɤɢɣ      ± ɉɥɚɜɭɱɢɣ 

ɫɦɿɬɬɽɩɟɪɟɪɨɛɧɢɣ ɡɚɜɨɞ ɞɥɹ ɤɨɦɩɚɧɿʀ 2FHDQ  3RO\PHUV  Ɇɢɤɨɥɚʀɜ   
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Ɉɫɧɨɜɨɸ  ɛɿɨɥɨɝɿɱɧɨɝɨ  ɦɟɬɨɞɚ  ɨɱɢɳɟɧɧɹ  ɽ  ɧɚɫɢɱɟɧɧɹ  ɜɨɞɨɣɦɢ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɚɦɢ   ɛɚɤɬɟɪɿɹɦɢ    ȼɧɟɫɟɧɧɹ  ɬɚɤɢɯ  ɪɟɱɨɜɢɧ  ɡɛɿɥɶɲɭɽ  ɪɿɜɟɧɶ 
ɩɪɨɡɨɪɨɫɬɿ  ɜɨɞɢ  ɜ  ɤɿɥɶɤɚ  ɪɚɡɿɜ   Ⱦɥɹ  ɛɨɪɨɬɶɛɢ  ɿɡ  ɰɜɿɬɿɧɧɹɦ  ɡɚɫɬɨɫɨɜɭɸɬɶ 
ɨɪɝɚɧɿɱɧɿ  ɬɚ  ɧɟɨɪɝɚɧɿɱɧɿ  ɚɥɶɝɿɰɢɞɢ  ɬɚ  ɜɫɟɥɹɸɬɶ  ɯɥɨɪɟɥɭ   ɉɿɫɥɹ  ɡɚɩɭɫɤɭ  ɜ 
ɜɨɞɨɣɦɭ  ɯɥɨɪɟɥɢ   ɜɨɧɚ  ɿɧɬɟɧɫɢɜɧɨ  ɪɨɡɦɧɨɠɭɽɬɶɫɹ  ɿ  ɡɚɩɨɛɿɝɚɽ  ɪɿɫɬ  ɫɢɧɶɨ-
ɡɟɥɟɧɢɯ  ɜɨɞɨɪɨɫɬɟɣ   ɚ  ɡɧɚɱɢɬɶ  ɜɨɞɚ  ɛɿɥɶɲɟ ɧɟ ɛɭɞɟ  ©ɰɜɿɫɬɢª  ɓɟ ɨɞɧɢɦ ɞɭɠɟ 
ɞɿɽɜɢɦ  ɫɩɨɫɨɛɨɦ  ɽ  ɡɚɪɢɛɥɟɧɧɹ  ɜɨɞɨɣɦ ɪɨɫɥɢɧɨʀɞɧɢɦɢ  ɜɢɞɚɦɢ  Ɍɚɤɿ  ɜɢɞɢ ɪɢɛ  
ɹɤ   ɬɨɜɫɬɨɥɨɛ   ɤɨɪɨɩ   ɛɿɥɢɣ  ɚɦɭɪ   ɳɭɤɚ   ɫɭɞɚɤ  ɽ  ɛɿɨɥɨɝɿɱɧɢɦɢ  ɦɟɥɿɨɪɚɬɨɪɚɦɢ 
ɜɨɞɨɣɦ   ɐɿ  ɪɢɛɢ  ɭ  ɩɪɨɰɟɫɿ  ɫɜɨɽʀ  ɠɢɬɬɽɞɿɹɥɶɧɨɫɬɿ  ɚɤɬɢɜɧɨ  ɫɩɨɠɢɜɚɸɬɶ  ɜɨɞɧɭ 
ɪɨɫɥɢɧɧɿɫɬɶ  ɿ  ɜɨɞɨɪɨɫɬɿ   ȼ  ɪɟɡɭɥɶɬɚɬɿ  ɱɨɝɨ  ɫɭɬɬɽɜɨ  ɡɦɟɧɲɭɽɬɶɫɹ  ɱɢɫɟɥɶɧɿɫɬɶ 
ɡɟɥɟɧɢɯ  ɬɚ  ɫɢɧɶɨ-ɡɟɥɟɧɢɯ  ɜɨɞɨɪɨɫɬɟɣ  ɿ  ɩɨɤɪɚɳɭɽɬɶɫɹ  ɹɤɿɫɬɶ  ɜɨɞɢ   Ʉɪɿɦ  ɰɶɨɝɨ 
ɜɨɧɚ ɫɬɜɨɪɸɽ ɫɩɪɢɹɬɥɢɜɟ ɫɟɪɟɞɨɜɢɳɟ ɞɥɹ ɪɨɡɜɢɬɤɭ ɡɨɨ-ɿ ɮɿɬɨ-ɩɥɚɧɤɬɨɧɭ  ɹɤɿ ɜ 
ɫɜɨɸ ɱɟɪɝɭ ɩɨʀɞɚɸɬɶɫɹ ɪɢɛɨɸ  >7] 

 Ɉɫɧɨɜɚ   ɯɿɦɿɱɧɨɝɨ ɦɟɬɨɞɭ ɨɱɢɳɟɧɧɹ ± ɞɨɞɚɜɚɧɧɹ ɜ ɜɨɞɨɣɦɭ ɫɩɟɰɿɚɥɶɧɢɯ 
ɪɟɚɝɟɧɬɿɜ   ɪɿɡɧɨɦɚɧɿɬɧɢɯ  ɡɚ  ɫɜɨʀɦ  ɫɤɥɚɞɨɦ   ȼɨɧɢ  ɞɨɩɨɦɚɝɚɸɬɶ  ɭɬɪɢɦɭɜɚɬɢ 
ɤɢɫɥɨɬɧɿɫɬɶ  ɜɨɞɢ ɧɚ ɩɨɬɪɿɛɧɨɦɭ ɪɿɜɧɿ  

Ɉɫɧɨɜɧɢɦ ɫɩɨɫɨɛɨɦ ɡɧɢɠɟɧɧɹ ɬɟɩɥɨɜɨɝɨ ɡɚɛɪɭɞɧɟɧɧɹ ɽ ɩɨɫɬɭɩɨɜɚ ɜɿɞɦɨɜɚ 
ɜɿɞ  ɜɢɤɨɩɧɨɝɨ  ɩɚɥɢɜɚ  ɿ  ɩɟɪɟɯɿɞ  ɧɚ  ɜɿɞɧɨɜɥɸɜɚɧɭ  ɟɧɟɪɝɿɸ   ɳɨ  ɜɢɤɨɪɢɫɬɨɜɭɽ 
ɫɨɧɹɱɧɿ ɞɠɟɪɟɥɚ ɟɧɟɪɝɿʀ   ɫɜɿɬɥɨ  ɜɿɬɟɪ  ɿ  ɝɿɞɪɨɪɟɫɭɪɫɢ  Ⱦɨɩɨɦɿɠɧɨʀ ɦɿɪɨɸ ɦɨɠɟ 
ɛɭɬɢ ɩɟɪɟɯɿɞ ɜɿɞ ɟɤɨɧɨɦɿɤɢ ɫɭɫɩɿɥɶɫɬɜɚ ɫɩɨɠɢɜɚɧɧɹ ɞɨ ɪɟɫɭɪɫɧɨʀ ɟɤɨɧɨɦɿɤɢ   

ɍ      ɪ  ɞɟɩɚɪɬɚɦɟɧɬ ɩɪɢɪɨɞɧɢɯ ɪɟɫɭɪɫɿɜ ɬɚ ɟɤɨɥɨɝɿʀ ȼɨɪɨɧɟɡɶɤɨʀ ɨɛɥɚɫɬɿ 
ɿɧɿɰɸɸɜɚɜ ɦɿɠɧɚɪɨɞɧɢɣ  ɚɪɯɿɬɟɤɬɭɪɧɢɣ  ɤɨɧɤɭɪɫ  ɤɨɧɰɟɩɰɿɣ  ɪɟɧɨɜɚɰɿʀ 
ɜɨɞɨɫɯɨɜɢɳɚ   Ɇɟɬɨɸ  ɤɨɧɤɭɪɫɭ  ɫɬɚɥɨ  ɜɢɪɿɲɟɧɧɹ  ɟɤɨɥɨɝɿɱɧɢɯ  ɩɪɨɛɥɟɦ 
ȼɨɪɨɧɟɡɶɤɨɝɨ ɜɨɞɨɫɯɨɜɢɳɚ  ɍɱɚɫɧɢɤɚɦ ɡɦɚɝɚɧɶ ɧɟɨɛɯɿɞɧɨ ɛɭɥɨ ɪɨɡɪɨɛɢɬɢ ɩɥɚɧ 
ɡɚɯɨɞɿɜ  ɳɨɞɨ  ɜɿɞɧɨɜɥɟɧɧɹ  ɜɨɞɨɣɦɢ  ɜ  ɟɤɨɥɨɝɿɱɧɨɦɭ  ɚɫɩɟɤɬɿ   ɪɿɲɟɧɧɹ  ɳɨɞɨ 
ɪɨɡɜɢɬɤɭ  ɛɟɪɟɝɿɜ  ɜɨɞɨɫɯɨɜɢɳɚ   ɚ  ɬɚɤɨɠ  ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ  ɪɨɡɜɢɬɤɭ  ɩɪɢɥɟɝɥɨʀ 
ɬɟɪɢɬɨɪɿʀ  ɜ  ɦɿɫɬɨɛɭɞɿɜɧɨɦɭ  ɦɚɫɲɬɚɛɿ   Ɉɫɧɨɜɭ  ɤɨɧɰɟɩɰɿʀ  ɿɫɩɚɧɫɶɤɨʀ  ɤɨɦɚɧɞɢ 
(FRVLVWHPD 8UEDQR ɫɤɥɚɞɚɸɬɶ   ɞɿɣ  ɫɩɪɹɦɨɜɚɧɢɯ ɧɚ ɫɬɚɥɢɣ ɪɨɡɜɢɬɨɤ ȼɨɪɨɧɟɠɚ ɿ 
ɩɨɤɥɢɤɚɧɢɯ  ɧɟ  ɬɿɥɶɤɢ  ɩɨɥɿɩɲɢɬɢ  ɟɤɨɥɨɝɿɱɧɭ  ɨɛɫɬɚɧɨɜɤɭ   ɚɥɟ  ɿ  ɫɬɜɨɪɢɬɢ 
ɧɟɨɛɯɿɞɧɭ  ɿɧɮɪɚɫɬɪɭɤɬɭɪɭ  ɧɚ  ɛɟɪɟɝɚɯ  ɜɨɞɨɫɯɨɜɢɳɚ   ɉɟɪɲɚ  ɿɞɟɹ  ɤɨɦɚɧɞɢ  - 
ɪɨɡɦɿɫɬɢɬɢ ɨɫɬɪɿɜɰɿ ɦɚɤɪɨɮɿɬɨɜ  ɪɨɫɥɢɧ  ɳɨ ɩɨɝɥɢɧɚɸɬɶ ɲɤɿɞɥɢɜɿ ɪɟɱɨɜɢɧɢ  ɧɚ 
ɦɿɥɤɨɜɨɞɧɢɯ  ɞɿɥɹɧɤɚɯ  ɜɨɞɨɣɦɢ   ɳɨ  ɛɭɞɟ  ɫɩɪɢɹɬɢ  ɨɱɢɳɟɧɧɸ  ɜɨɞɢ  ɿ  ɡɭɩɢɧɤɢ 
ɪɨɫɬɭ ɫɢɧɶɨ-ɡɟɥɟɧɢɯ ɜɨɞɨɪɨɫɬɟɣ  ȱɧɲɢɣ ɫɩɨɫɿɛ ɨɱɢɳɟɧɧɹ - ɫɩɟɰɿɚɥɶɧɿ ɦɨɛɿɥɶɧɿ 
ɩɥɚɬɮɨɪɦɢ   ɧɚ  ɞɧɿ  ɹɤɢɯ  ɡɚɤɪɿɩɥɟɧɚ  ɫɢɫɬɟɦɚ  ɦɨɧɿɬɨɪɢɧɝɭ  ɿ  ɮɿɥɶɬɪɚɰɿʀ  ɜɨɞɢ   ɚ 
ɧɚɞɜɨɞɧɚ  ɱɚɫɬɢɧɚ  ɜɢɤɨɪɢɫɬɨɜɭɽɬɶɫɹ  ɞɥɹ  ɪɨɡɦɿɳɟɧɧɹ  ɪɿɡɧɢɯ  ɨɛ ɽɤɬɿɜ 
ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ  ɡɟɥɟɧɢɯ ɪɟɤɪɟɚɰɿɣɧɢɯ ɡɨɧ  ɫɩɨɪɬɢɜɧɢɯ ɦɚɣɞɚɧɱɢɤɿɜ  ©ɡɟɥɟɧɢɯª 
ɲɤɿɥ ɚɛɨ ɥɿɬɧɿɯ ɤɿɧɨɬɟɚɬɪɿɜ   ɪɢɫ. 3.1) 
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Ɋɢɫ     ɉɪɨɟɤɬɢ ɩɟɪɟɦɨɠɰɿɜ ɤɨɧɤɭɪɫɭ ɧɚ ɤɨɧɰɟɩɰɿɸ ɪɟɧɨɜɚɰɿʀ ȼɨɪɨɧɟɡɶɤɨɝɨ ɜɨɞɨɫɯɨɜɢɳɚ  

     ɉɪɨɟɤɬ ɚɪɯɿɬɟɤɬɭɪɧɨɝɨ ɛɸɪɨ (FRVLVWHPD 8UEDQR  ȱɫɩɚɧɿɹ      - ɉɪɨɟɤɬ ɚɪɯɿɬɟɤɬɭɪɧɨɝɨ 

ɛɸɪɨ %XGNXG  ɉɨɥɶɳɚ  

 

ɍ  ɩɪɨɟɤɬɿ  ɩɨɥɶɫɶɤɨɝɨ  ɛɸɪɨ  %XG&XG  ɩɪɨɰɟɫ  ɩɟɪɟɬɜɨɪɟɧɧɹ  ɿ  ɪɟɜɿɬɚɥɿɡɚɰɿʀ 
ɜɨɞɨɫɯɨɜɢɳɚ ɪɨɡɞɿɥɟɧɢɣ ɧɚ   ɟɬɚɩɢ  

1) 2015-      ɪɨɤɢ   ɐɟɣ  ɩɟɪɿɨɞ  ɜɤɥɸɱɚɽ  ɜ  ɫɟɛɟ  ɫɬɜɨɪɟɧɧɹ     ɬɟɫɬɨɜɢɯ 
ɩɥɚɬɮɨɪɦ-ɩɨɦɨɫɬɿɜ   ɳɨ  ɜɢɤɨɧɭɸɬɶ  ɪɿɡɧɿ  ɮɭɧɤɰɿʀ   ɫɨɥɹɪɿɣ   ɛɚɧɧɢɣ  ɤɨɦɩɥɟɤɫ  
ɪɢɧɨɤ   ɝɚɜɚɧɿ  ɿ  ɩɪɢɫɬɚɧɿ   ɉɨɫɬɭɩɨɜɟ  ɛɭɞɿɜɧɢɰɬɜɨ  ɿ  ɜɩɪɨɜɚɞɠɟɧɧɹ  ɩɥɚɬɮɨɪɦ 
ɪɨɛɢɬɶ ɩɪɨɟɤɬ ɡɞɿɣɫɧɟɧɧɢɦ ɹɤ ɡ ɬɟɯɧɿɱɧɨʀ  ɬɚɤ ɿ ɡ ɟɤɨɧɨɦɿɱɧɨʀ ɬɨɱɤɢ ɡɨɪɭ  

2) 2017-      ɪɨɤɢ   ɉɥɚɧɭɽɬɶɫɹ   ɫɟɪɟɞ  ɿɧɲɨɝɨ   ɩɨɝɥɢɛɢɬɢ  ɜɨɞɨɫɯɨɜɢɳɟ  
ɡɦɿɰɧɢɜɲɢ  ɿ  ɪɨɡɲɢɪɢɜɲɢ  ɩɪɢ  ɰɶɨɦɭ  ɛɟɪɟɝɨɜɭ  ɥɿɧɿɸ  ɿ  ɬɢɦ  ɫɚɦɢɦ  ɫɬɜɨɪɢɜɲɢ 
ɧɨɜɿ ɬɟɪɢɬɨɪɿʀ ɞɥɹ ɪɨɡɜɢɬɤɭ  ɓɨ ɡɚɥɢɲɢɜɫɹ ɝɪɭɧɬ ɧɟ ɫɬɚɧɭɬɶ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ 
ɞɥɹ ɫɩɨɪɭɞɠɟɧɧɹ ɲɬɭɱɧɢɯ ɨɫɬɪɨɜɿɜ  ɳɨɛ ɭɧɢɤɧɭɬɢ ɜɢɧɢɤɧɟɧɧɹ ɧɚ ɧɢɯ ɡɚɤɪɢɬɢɯ 
ɬɟɪɢɬɨɪɿɣ  ɞɨɫɬɭɩɧɢɯ ɜɢɤɥɸɱɧɨ ɛɚɝɚɬɢɦ ɝɪɨɦɚɞɹɧɚɦ  

    ɇɚ  ɬɪɟɬɶɨɦɭ  ɟɬɚɩɿ       -      ɪɨɤɢ   ɧɚɫɢɱɟɧɚ  ɪɿɡɧɢɦɢ  ɪɟɤɪɟɚɰɿɣɧɢɦɢ 
ɩɪɨɫɬɨɪɚɦɢ  ɬɟɪɢɬɨɪɿɹ  ɜɨɞɨɫɯɨɜɢɳɚ  ɫɬɚɽ  ɧɨɜɢɦ  ɫɭɫɩɿɥɶɧɢɦ  ɰɟɧɬɪɨɦ  ɦɿɫɬɚ 
 ɪɢɫ. 3.2) [8]. 

Ⱦɥɹ  ɡɚɛɟɡɩɟɱɟɧɧɹ  ɜɫɿɯ  ɦɟɬɨɞɿɜ ɨɱɢɳɟɧɧɹ  ɜɨɞɨɫɯɨɜɢɳ  ɧɟɨɛɯɿɞɧɨ  ɩɪɢ 
ɩɪɨɟɤɬɭɜɚɧɧɿ  ɩɨɧɬɨɧɧɢɯ  ɩɨɫɟɥɟɧɶ   ɫɬɜɨɪɸɜɚɬɢ  ɫɩɟɰɿɚɥɿɡɨɜɚɧɿ  ɩɥɚɜɚɸɱɿ 
ɩɥɚɬɮɨɪɦɢ   ɩɨɧɬɨɧɢ    ɇɚ  ɧɢɯ  ɦɨɠɧɚ  ɪɨɡɦɿɳɭɜɚɬɢ  ɛɚɡɢ  ɞɥɹ  ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ 
ɬɟɯɧɿɱɧɨɝɨ  ɮɥɨɬɭ   ɫɩɟɰɬɟɯɧɿɤɢ    ɪɿɡɧɨɝɨ  ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ  ɨɛɥɚɞɧɚɧɧɹ  
ɩɥɚɬɮɨɪɦɢ  ɞɥɹ  ɪɨɡɦɿɳɟɧɧɹ  ɯɿɦɿɱɧɢɯ  ɪɟɚɝɟɧɬɿɜ   ɩɥɚɬɮɨɪɦɢ  ɫɚɞɤɿɜ  ɞɥɹ 
ɪɨɡɜɟɞɟɧɧɹ ɪɢɛɢ  ɞɥɹ  ɛɿɨɥɨɝɿɱɧɨɝɨ  ɨɱɢɳɟɧɧɹ  ɫɨɪɬɭɜɚɧɧɹ, ɬɢɦɱɚɫɨɜɨɝɨ 
ɡɛɟɪɿɝɚɧɧɹ  ɬɚ  ɩɟɪɟɪɨɛɤɢ  ɫɦɿɬɬɹ  ɬɚ  ɿɧ   ɉɥɚɬɮɨɪɦɢ  ɩɨɜɢɧɧɿ  ɛɭɬɢ  ɦɨɞɭɥɶɧɿ  
ɦɨɛɿɥɶɧɿ   ɡɪɭɱɧɿ  ɜ  ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɿ   ɦɚɬɢ  ɦɟɯɚɧɿɱɧɭ  ɦɿɰɧɿɫɬɶ  ɿ  ɜɟɥɢɤɭ 
ɜɚɧɬɚɠɨɩɿɞɣɨɦɧɿɫɬɶ   ȼɨɧɢ  ɬɚɤɨɠ  ɦɨɠɭɬɶ  ɛɭɬɢ  ɫɬɚɰɿɨɧɚɪɧɿ  ɬɚ  ɩɟɪɟɫɭɜɧɿ  
ɫɚɦɨɯɿɞɧɿ  ɬɚ  ɧɟɫɚɦɨɯɿɞɧɿ  ɜ  ɡɚɥɟɠɧɨɫɬɿ  ɜɿɞ  ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ  ɧɚɜɚɧɬɚɠɟɧɧɹ  ɬɚ 
ɩɥɚɧɭɜɚɥɶɧɨʀ ɫɯɟɦɢ ɩɨɧɬɨɧɧɨɝɨ ɩɨɫɟɥɟɧɧɹ. 
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ȼɢɫɧɨɜɨɤ. ɉɨɧɬɨɧɧɿ  ɩɨɫɟɥɟɧɧɹ   ɹɤɿ  ɪɨɡɪɨɛɥɟɧɧɿ  ɡɚ  ɜɫɿɦɚ  ɡɚɤɨɧɚɦɢ  
ɧɨɪɦɚɦɢ ɬɚ  ɩɪɚɜɢɥɚɦɢ  ɦɨɠɭɬɶ  ɪɨɡɝɥɹɞɚɬɢɫɹ  ɹɤ  ɞɿɽɜɢɣ  ɡɚɫɿɛ  ɛɨɪɨɬɶɛɢ  ɿɡ 
ɡɚɛɪɭɞɧɟɧɧɹɦ ɜɨɞɨɫɯɨɜɢɳ ɬɚ ɫɩɪɢɹɬɢ ɜɿɞɧɨɜɥɟɧɧɸ ʀɯ ɟɤɨɥɨɝɿɱɧɢɯ ɪɟɫɭɪɫɿɜ  
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Ⱥɧɧɨɬɚɰɢɹ 

ɑɟɪɧɹɬɟɜɢɱ  ɇɚɬɚɥɢɹ  Ƚɪɢɝɨɪɨɜɧɚ ɚɫFɢɫɬɟɧɬ  ɤɚɮɟɞɪɢ  ©Ⱦɢɡɚɣɧɚ 
ɚɪɯɢɬɟɤɬɭɪɧɨɣ ɫɪɟɞɵª Ʉɢɟɜɫɤɨɝɨ ɧɚɰɢɨɧɚɥɶɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɚɪɯɢɬɟɤɬɭɪɵ  

ɉɨɧɬɨɧɧɵɟ ɩɨɫɟɥɟɧɢɹ ɤɚɤ ɫɪɟɞɫɬɜɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 
ɪɚɜɧɨɜɟɫɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳ. 

ȼ  ɫɬɚɬɶɟ  ɪɚɫɫɦɨɬɪɟɧɨ  ɜɥɢɹɧɢɟ  ɩɨɧɬɨɧɧɵɯ  ɩɨɫɟɥɟɧɢɣ  ɧɚ  ɷɤɨɥɨɝɢɸ 
ɜɨɞɨɯɪɚɧɢɥɢɳ  ɍɤɪɚɢɧɵ   Ɉɩɪɟɞɟɥɟɧɵ  ɨɫɧɨɜɧɵɟ  ɜɢɞɵ  ɡɚɝɪɹɡɧɟɧɢɣ  ɢ  ɦɟɬɨɞɵ 
ɨɱɢɫɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳ  ɛɥɚɝɨɞɚɪɹ ɫɨɡɞɚɧɢɸ ɩɨɧɬɨɧɧɵɯ ɩɨɫɟɥɟɧɢɣ  

Ʉɥɸɱɟɜɵɟ  ɫɥɨɜɚ  ɚɤɜɚɬɨɪɢɹ  ɜɨɞɨɯɪɚɧɢɥɢɳ   ɡɚɝɪɹɡɧɟɧɢɟ  ɜɨɞɨɯɪɚɧɢɥɢɳ  
ɦɟɬɨɞɵ ɨɱɢɫɬɤɢ  ɩɨɧɬɨɧɧɵɟ ɩɨɫɟɥɟɧɢɹ  ɩɥɚɜɭɱɢɟ ɩɥɚɬɮɨɪɦɵ  

 
Abstract 

Nataliia Chernyatevich. Assistant, Department of "Design of the architectural 
environment" Kyiv National University of Construction and Architecture. 
Pontoon settlements as a means of restoring the ecological balance of reservoirs. 

The article considers the influence of pontoon settlements on the ecology of 
reservoirs of Ukraine. The main types of pollution and methods of reservoir cleaning 
due to the creation of pontoon settlements are outlined. 

There are 1157 reservoirs located within Ukraine.  The issue of efficient and 
rational use of reservoirs in Ukraine is becoming increasingly important.  The 
establishment of settlements on the water could help solve the environmental 
problems present in reservoirs. 

Reservoir pollution can be divided into chemical, bacterial, thermal and 
radioactive. 
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Chemical pollution is the ingress of various chemicals, waste from various 
industries into the water: petrochemical, pulp and paper, as well as municipal 
wastewater, waste from livestock farms. Biological pollution is getting into reservoirs 
together with sewage of various pathogenic microorganisms, spores of fungi, worms. 
Thermal pollution occurs due to the discharge of heated water from thermal power 
plants, nuclear power plants and other energy facilities. Radioactive contamination is 
associated with an increase in the content of radioactive substances in water. 

When designing pontoon settlements in the water area of reservoirs, it is 
necessary to provide mechanical cleaning methods. Mechanical cleaning is the 
cleaning of the bottom of the reservoir from large objects of various origins, as well 
as the removal of large accumulations of benthic and floating species of aquatic 
plants. The basis of the biological method of purification is the saturation of the 
reservoir with microorganisms (bacteria). Another very effective way is to stock the 
ponds with herbivorous species. Such fish species as silver carp, carp, grass carp, 
pike, pike perch are biological reclamation of reservoirs. The basis of the chemical 
method of purification is the addition of special reagents of varying composition to 
the reservoir.  The main way to reduce thermal pollution is the gradual abandonment 
of fossil fuels and the transition to renewable energy using solar energy sources: 
light, wind and water resources. 

To ensure all methods of cleaning reservoirs, it is necessary to create specialized 
floating platforms (pontoons) when designing pontoon settlements.  On them it is 
possible to place bases for service of technical fleet (special equipment), various 
technological equipment;  platforms for placement of chemical reagents; fish farming 
platforms for biological treatment; sorting, temporary storage and processing of 
garbage, etc. Platforms must be modular, mobile, easy to transport, have mechanical 
strength and high load capacity. They can also be stationary and mobile, self-
propelled and non-self-propelled depending on the functional load and floor-plate of 
the pontoon settlement. 

Pontoon settlements that are developed according to all the respective laws, 
norms and rules can be considered effective means of combating pollution of 
reservoirs and help restore their environmental resources. 

Key words: reservoir water area; reservoir pollution; cleaning methods; pontoon 
settlements; floating platforms. 
 
 
 
 
 
 


