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Ɇɚɤɫɢɦ Ȼɨɥɨɬɨɜ, ȱɪɢɧɚ ɉɪɢɛɢɬɶɤɨ, ȱɪɢɧɚ ɇɚɝɨɪɧɚ 

ɌɅȱɘɑɂɃ ɊɈɁɊəȾ əɄ ȾɀȿɊȿɅɈ ɉɈȼȿɊɏɇȿȼɈȽɈ ɇȺȽɊȱȼɍ  
ȼ ɉɊɈɐȿɋȺɏ Ɂ’ЄȾɇȺɇɇə ɊȱɁɇɈɊȱȾɇɂɏ ɆȺɌȿɊȱȺɅȱȼ (ɈȽɅəȾ) 

ȼɫɬɭɩ. Ɍɥɿɸɱɢɣ ɪɨɡɪɹɞ, ɜɿɞɨɦɢɣ ɫɜɨʀɦɢ ɹɫɤɪɚɜɢɦɢ ɫɜɿɬɥɨɜɢɦɢ ɟɮɟɤɬɚɦɢ, ɡɧɚɣɲɨɜ ɡɧɚɱɧɟ ɩɨɲɢɪɟɧɧɹ ɜ ɪɿɡɧɢɯ 
ɝɚɥɭɡɹɯ ɧɚɭɤɢ ɿ ɬɟɯɧɿɤɢ, ɡɨɤɪɟɦɚ, ɞɥɹ ɨɬɪɢɦɚɧɧɹ ɟɥɟɤɬɪɨɧɧɢɯ ɬɚ ɫɜɿɬɥɨɜɢɯ ɩɭɱɤɿɜ, ɩɨɜɟɪɯɧɟɜɨʀ ɨɛɪɨɛɤɢ ɦɚɬɟɪɿɚɥɿɜ, 
ɞɥɹ ɨɬɪɢɦɚɧɧɹ ɡɚɯɢɫɧɢɯ ɩɨɤɪɢɬɬɿɜ ɬɨɳɨ. əɤ ɞɠɟɪɟɥɨ ɡɜɚɪɸɜɚɥɶɧɨɝɨ ɧɚɝɪɿɜɭ ɬɥɿɸɱɢɣ ɪɨɡɪɹɞ ɡɚɫɬɨɫɨɜɭєɬɶɫɹ ɩɨɪɿɜ-

ɧɹɧɨ ɧɟɳɨɞɚɜɧɨ, ɿ ɣɨɝɨ ɪɨɡɜɢɬɨɤ ɭ ɰɿɣ ɝɚɥɭɡɿ ɩɨɜ’ɹɡɚɧɢɣ ɿɡ ɞɭɠɟ ɰɿɤɚɜɢɦɢ, ɚ ɿɧɨɞɿ ɣ ɡɨɜɫɿɦ ɫɭɩɟɪɟɱɥɢɜɢɦɢ ɮɚɤɬɚɦɢ.  
Ɇɟɬɚ ɪɨɛɨɬɢ. Ɇɟɬɨɸ ɰɿєʀ ɪɨɛɨɬɢ є ɨɡɧɚɣɨɦɢɬɢ ɱɢɬɚɱɚ ɡ ɨɫɧɨɜɧɢɦɢ ɿɫɬɨɪɢɱɧɢɦɢ ɜɿɯɚɦɢ ɫɬɚɧɨɜɥɟɧɧɹ ɬɥɿɸɱɨɝɨ 

ɪɨɡɪɹɞɭ ɹɤ ɞɠɟɪɟɥɚ ɩɨɜɟɪɯɧɟɜɨɝɨ ɧɚɝɪɿɜɭ ɜ ɩɪɨɰɟɫɚɯ ɡɜɚɪɸɜɚɧɧɹ ɬɚ ɩɚɹɧɧɹ ɦɚɬɟɪɿɚɥɿɜ, ɚ ɬɚɤɨɠ ɿɡ ɬɪɭɞɧɨɳɚɦɢ, ɡ 
ɹɤɢɦɢ ɫɬɢɤɚɥɢɫɹ ɜɿɬɱɢɡɧɹɧɿ ɞɨɫɥɿɞɧɢɤɢ ɧɚ ɲɥɹɯɭ ɞɨɫɹɝɧɟɧɧɹ ɫɜɨєʀ ɦɟɬɢ.  

Ɉɫɧɨɜɧɿ ɟɬɚɩɢ ɪɨɡɜɢɬɤɭ ɬɥɿɸɱɨɝɨ ɪɨɡɪɹɞɭ ɹɤ ɞɠɟɪɟɥɚ ɩɨɜɟɪɯɧɟɜɨɝɨ ɧɚɝɪɿɜɭ ɜ ɩɪɨɰɟɫɚɯ ɞɢɮɭɡɿɣɧɨɝɨ ɡɜɚɪɸ-
ɜɚɧɧɹ ɬɚ ɩɚɹɧɧɹ. ȱɫɬɨɪɢɱɧɨ ɩɟɪɲɿ ɫɩɪɨɛɢ ɡɚɫɬɨɫɭɜɚɧɧɹ ɬɥɿɸɱɨɝɨ ɪɨɡɪɹɞɭ ɜ ɩɪɨɰɟɫɚɯ ɡ’єɞɧɚɧɧɹ ɦɚɬɟɪɿɚɥɿɜ ɩɪɢɩɚɥɢ 
ɳɟ ɧɚ 60-ɿ ɪɨɤɢ ɏɏ ɫɬɨɥɿɬɬɹ. ɍɠɟ ɬɨɞɿ ɜɿɬɱɢɡɧɹɧɿ ɜɱɟɧɿ ɜɿɞɦɿɱɚɥɢ ɰɿɥɢɣ ɫɩɟɤɬɪ ɣɨɝɨ ɨɫɨɛɥɢɜɨɫɬɟɣ, ɬɚɤɢɯ ɹɤ ɪɿɜɧɨ-
ɦɿɪɧɢɣ ɧɚɝɪɿɜ, ɦɨɠɥɢɜɿɫɬɶ ɪɟɝɭɥɸɜɚɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɭ ɞɨɫɢɬɶ ɲɢɪɨɤɢɯ ɦɟɠɚɯ, ɦɨɠɥɢɜɿɫɬɶ ɡɞɿɣɫɧɸ-
ɜɚɬɢ ɨɛɪɨɛɤɭ ɬɚ ɦɨɞɢɮɿɤɭɜɚɧɧɹ ɩɨɜɟɪɯɨɧɶ ɩɟɪɟɞ ɡɜɚɪɸɜɚɧɧɹɦ. Ⱥɥɟ ɜɨɞɧɨɱɚɫ ɛɭɥɨ ɜɢɹɜɥɟɧɨ ɣ ɩɟɜɧɿ ɧɟɞɨɥɿɤɿɜ, ɳɨ ɨɛ-
ɦɟɠɭɸɬɶ ɣɨɝɨ ɩɨɲɢɪɟɧɧɹ ɜ ɰɢɯ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɪɨɰɟɫɚɯ, ɝɨɥɨɜɧɢɦ ɱɢɧɨɦ ɩɨɜ’ɹɡɚɧɢɯ ɿɡ ɱɚɫɬɤɨɜɨɸ ɚɛɨ ɩɨɜɧɨɸ 
ɜɬɪɚɬɨɸ ɣɨɝɨ ɫɬɿɣɤɨɫɬɿ ɣ ɩɟɪɟɯɨɞɨɦ ɜ ɿɧɲɿ, ɛɿɥɶɲ ɫɬɚɛɿɥɶɧɿ ɮɨɪɦɢ ɝɚɡɨɜɨɝɨ ɪɨɡɪɹɞɭ.  

Ɍɥɿɸɱɢɣ ɪɨɡɪɹɞ ɿɡ ɩɨɪɨɠɧɢɫɬɢɦ ɤɚɬɨɞɨɦ ɜ ɭɦɨɜɚɯ ɩɪɟɰɢɡɿɣɧɨɝɨ ɡɜɚɪɸɜɚɧɧɹ ɬɚ ɩɚɹɧɧɹ. Ɍɪɢɜɚɥɢɣ ɩɨɲɭɤ ɫɩɨ-
ɫɨɛɿɜ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɩɥɚɡɦɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɫɬɨɫɨɜɧɨ ɞɨ ɭɦɨɜ ɡɜɚɪɸɜɚɥɶɧɨɝɨ ɧɚɝɪɿɜɭ, ɩɪɢɡɜɿɜ ɞɨ ɪɨɡɪɨɛɤɢ ɧɨɜɨɝɨ ɞɠɟ-
ɪɟɥɚ ɟɧɟɪɝɿʀ ɞɥɹ ɞɢɮɭɡɿɣɧɨɝɨ ɡɜɚɪɸɜɚɧɧɹ ɬɚ ɩɚɹɧɧɹ ɧɚ ɛɚɡɿ ɬɥɿɸɱɨɝɨ ɪɨɡɪɹɞɭ, ɿɧɿɰɿɣɨɜɚɧɨɝɨ ɜ ɤɚɬɨɞɧɿɣ ɩɨɪɨɠɧɢɧɿ. 
ȼɨɥɨɞɿɸɱɢ ɛɿɥɶɲ ɜɢɫɨɤɨɸ ɳɿɥɶɧɿɫɬɸ ɟɧɟɪɝɿʀ ɜ ɩɥɹɦɿ ɧɚɝɪɿɜɭ, ɜ ɩɨɪɿɜɧɹɧɧɿ ɡ ɧɨɪɦɚɥɶɧɢɦ ɬɥɿɸɱɢɦ ɪɨɡɪɹɞɨɦ, ɭɧɚɫɥɿɞɨɤ 
ɨɫɰɢɥɹɰɿʀ ɟɥɟɤɬɪɨɧɿɜ ɭ ɤɚɬɨɞɧɿɣ ɩɨɪɨɠɧɢɧɿ, ɜɿɧ ɞɨɡɜɨɥɹє ɡɧɚɱɧɨ ɪɨɡɲɢɪɢɬɢ ɧɨɦɟɧɤɥɚɬɭɪɭ ɡ’єɞɧɭɜɚɧɢɯ ɦɚɬɟɪɿɚɥɿɜ ɿ 
ɡɚɛɟɡɩɟɱɭɜɚɬɢ ɧɚɝɪɿɜ ɹɤ ɫɬɪɭɦɨɩɪɨɜɿɞɧɢɯ ɦɚɬɟɪɿɚɥɿɜ, ɬɚɤ ɿ ɞɿɟɥɟɤɬɪɢɤɿɜ.  

ȼɢɫɧɨɜɤɢ. Ⱦɨɫɜɿɞ ɡɚɫɬɨɫɭɜɚɧɧɹ ɬɥɿɸɱɨɝɨ ɪɨɡɪɹɞɭ ɜ ɩɪɨɰɟɫɚɯ ɡɜɚɪɸɜɚɧɧɹ ɜ ɬɜɟɪɞɿɣ ɮɚɡɿ ɩɨɤɚɡɭє, ɳɨ ɧɚɣɛɿɥɶɲ 
ɩɟɪɫɩɟɤɬɢɜɧɢɦɢ ɧɚɩɪɹɦɤɚɦɢ ɩɨɞɚɥɶɲɢɯ ɪɨɡɪɨɛɨɤ ɫɬɚɧɭɬɶ ɫɬɜɨɪɟɧɧɹ ɚɜɬɨɦɚɬɢɡɨɜɚɧɢɯ ɭɫɬɚɧɨɜɨɤ ɬɚ ɫɢɫɬɟɦ ɤɟɪɭ-
ɜɚɧɧɹ ɩɪɨɰɟɫɨɦ ɞɢɮɭɡɿɣɧɨɝɨ ɡɜɚɪɸɜɚɧɧɹ ɜ ɬɥɿɸɱɨɦɭ ɪɨɡɪɹɞɿ ɧɚ ɛɚɡɿ ɦɿɤɪɨɩɪɨɰɟɫɨɪɧɨʀ ɬɟɯɧɿɤɢ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɦɚ-
ɬɟɦɚɬɢɱɧɢɯ ɦɨɞɟɥɟɣ ɞɥɹ ɮɨɪɦɭɜɚɧɧɹ ɨɩɬɢɦɚɥɶɧɢɯ ɚɥɝɨɪɢɬɦɿɜ ɤɟɪɭɜɚɧɧɹ.  

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɩɥɚɡɦɚ; ɬɥɿɸɱɢɣ ɪɨɡɪɹɞ; ɩɨɪɨɠɧɢɫɬɢɣ ɤɚɬɨɞ; ɞɢɮɭɡɿɣɧɟ ɡɜɚɪɸɜɚɧɧɹ; ɩɚɹɧɧɹ. 
Ɋɢɫ.: 6. Ȼɿɛɥ.: 50. 

ȼɫɬɭɩ. ɋɬɪɿɦɤɟ ɡɪɨɫɬɚɧɧɹ ɩɨɬɪɟɛɢ ɜ ɧɨɜɿɬɧɿɯ ɦɚɬɟɪɿɚɥɚɯ ɞɥɹ ɪɿɡɧɢɯ ɝɚɥɭɡɟɣ ɩɪɨɦɢɫ-
ɥɨɜɨɫɬɿ (ɚɬɨɦɧɨʀ ɟɧɟɪɝɟɬɢɤɢ, ɪɚɤɟɬɨɛɭɞɭɜɚɧɧɹ, ɟɥɟɤɬɪɨɧɿɤɢ ɬɚ ɿɧ.) ɡɦɭɲɭє ɜɿɞɲɭɤɭɜɚɬɢ 
ɬɚ ɪɨɡɜɢɜɚɬɢ ɧɨɜɿ ɲɥɹɯɢ ɬɚ ɫɩɨɫɨɛɢ ʀɯ ɧɚɝɪɿɜɭ, ɨɛɪɨɛɤɢ ɬɚ ɡ’єɞɧɚɧɧɹ. ɉɨɫɬɿɣɧɿ ɩɨɲɭɤɢ 
ɧɚɣɛɿɥɶɲ ɞɨɫɤɨɧɚɥɨɝɨ ɞɠɟɪɟɥɚ ɧɚɝɪɿɜɭ ɞɥɹ ɪɿɡɧɢɯ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɰɿɥɟɣ ɩɪɨɛɭɞɢɥɢ ɰɿɤɚ-
ɜɿɫɬɶ ɹɤ ɜɿɬɱɢɡɧɹɧɢɯ, ɬɚɤ ɿ ɡɚɤɨɪɞɨɧɧɢɯ ɭɱɟɧɢɯ ɞɨ ɝɚɡɨɪɨɡɪɹɞɧɢɯ ɬɟɯɧɨɥɨɝɿɣ ɿɡ ɜɢɤɨɪɢɫ-
ɬɚɧɧɹɦ ɧɢɡɶɤɨɬɟɦɩɟɪɚɬɭɪɧɨʀ ɪɨɡɩɨɞɿɥɟɧɨʀ ɩɥɚɡɦɢ ɬɥɿɸɱɨɝɨ ɪɨɡɪɹɞɭ.  

ȼɿɞɤɪɢɬɟ ɜ ɫɟɪɟɞɢɧɿ ɏȱɏ ɫɬ. Ɏɚɪɚɞɟєɦ ɹɜɢɳɟ ɬɥɿɸɱɨɝɨ ɪɨɡɪɹɞɭ ɡɚɜɞɹɤɢ ɫɜɨʀɣ ɨɪɢɝɿ-
ɧɚɥɶɧɨɫɬɿ ɬɚ ɹɫɤɪɚɜɢɦ ɫɜɿɬɥɨɜɢɦ ɟɮɟɤɬɚɦ ɫɬɚє ɞɭɠɟ ɰɿɤɚɜɢɦ ɞɨɫɥɿɞɧɢɤɚɦ ɭ ɝɚɥɭɡɿ ɫɩɟɤɬ-
ɪɚɥɶɧɨɝɨ ɚɧɚɥɿɡɭ. Ɉɞɧɚɤ ɧɟɨɛɯɿɞɧɿɫɬɶ ɭ ɩɪɨɦɢɫɥɨɜɨɦɭ ɜɢɤɨɪɢɫɬɚɧɧɿ ɧɚɫɬɿɥɶɤɢ ɩɨɬɭɠ-
ɧɨɝɨ ɞɠɟɪɟɥɚ ɟɧɟɪɝɿʀ, ɳɨ ɡɚɛɟɡɩɟɱɭє ɬɟɦɩɟɪɚɬɭɪɭ ɜ ɩɥɹɦɿ ɧɚɝɪɿɜɭ ɩɨɧɚɞ 2000 °ɋ, 
ɡ’ɹɜɢɥɨɫɹ ɥɢɲɟ ɱɟɪɟɡ ɫɬɨ ɪɨɤɿɜ, ɳɨ ɩɨɜ’ɹɡɚɧɨ ɡ ɛɭɪɯɥɢɜɢɦ ɪɨɡɜɢɬɤɨɦ ɜ ɞɪɭɝɿɣ ɩɨɥɨɜɢɧɿ 
ɏɏ ɫɬ. ɩɪɨɰɟɫɿɜ ɩɨɜɟɪɯɧɟɜɨʀ ɨɛɪɨɛɤɢ ɦɚɬɟɪɿɚɥɿɜ, ɧɚɧɟɫɟɧɧɹ ɩɨɤɪɢɬɬɹ, ɡɨɤɪɟɦɚ ɣ ɦɟɬɨɞɿɜ 
ɡɜɚɪɸɜɚɧɧɹ ɛɟɡ ɪɨɡɩɥɚɜɥɟɧɧɹ. 

Ⱦɨ ɬɟɩɟɪɿɲɧɶɨɝɨ ɱɚɫɭ ɬɥɿɸɱɢɣ ɪɨɡɪɹɞ ɩɪɢ ɫɟɪɟɞɧɿɯ ɬɢɫɤɚɯ ɲɢɪɨɤɨ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ 
ɞɥɹ ɛɟɡɩɨɫɟɪɟɞɧɶɨɝɨ ɜɩɥɢɜɭ ɧɚ ɨɛɪɨɛɥɸɜɚɧɢɣ ɦɚɬɟɪɿɚɥ [1; 2], ɞɥɹ ɨɬɪɢɦɚɧɧɹ ɟɥɟɤɬɪɨɧ-
ɧɢɯ [3; 4] ɬɚ ɫɜɿɬɥɨɜɢɯ ɩɭɱɤɿɜ [5; 6; 7].  

ɍ ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɬɥɿɸɱɢɣ ɪɨɡɪɹɞ ɩɪɢ ɬɢɫɤɚɯ 0,1...1000 ɉɚ ɡɚɫɬɨɫɨɜɭɸɬɶ ɞɥɹ ɧɚɧɟ-
ɫɟɧɧɹ ɩɨɤɪɢɬɬɿɜ ɤɚɬɨɞɧɢɦ ɪɨɡɩɢɥɟɧɧɹɦ [8; 9], ɬɪɚɜɥɟɧɧɹ ɤɪɟɦɧɿɸ ɩɪɢ ɜɢɪɨɛɧɢɰɬɜɿ ɦɿɤ-
ɪɨɟɥɟɤɬɪɨɧɧɢɯ ɩɪɢɥɚɞɿɜ [10; 11], ɯɿɦɿɤɨ-ɬɟɪɦɿɱɧɨʀ ɨɛɪɨɛɤɢ ɜɢɪɨɛɿɜ [12; 13; 14; 15]. ɉɪɨ-
ɜɟɞɟɧɨ ɥɚɛɨɪɚɬɨɪɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɩɪɨɰɟɫɿɜ ɨɫɚɞɠɭɜɚɧɧɹ ɦɟɬɚɥɿɜ ɿɡ ɝɚɡɨɜɨʀ ɮɚɡɢ [16; 17], 
ɹɤɿ ɡɞɿɣɫɧɸɸɬɶɫɹ ɩɪɢ ɬɢɫɤɭ 0,13...6,65 ɤɉɚ, ɧɚɩɪɭɡɿ ɧɚ ɪɨɡɪɹɞɿ ɞɨ 1500 ȼ ɿ ɝɭɫɬɢɧɿ ɟɧɟɪɝɿʀ 
ɧɚ ɤɚɬɨɞɿ ɞɨ 100 ȼɬ/ɫɦ2. Ɇɚɤɫɢɦɚɥɶɧɚ ɩɨɜɧɚ ɩɨɬɭɠɧɿɫɬɶ ɪɨɡɪɹɞɭ, ɳɨ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɜ 
ɩɪɨɦɢɫɥɨɜɢɯ ɭɦɨɜɚɯ ɞɥɹ ɚɡɨɬɭɜɚɧɧɹ ɫɬɚɥɟɣ, ɞɨɫɹɝɚє 100 ɤȼɬ [18]. 

 Ȼɨɥɨɬɨɜ Ɇ. Ƚ., ɉɪɢɛɢɬɶɤɨ ȱ. Ɉ., ɇɚɝɨɪɧɚ ȱ. ȼ., 2020 
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ȼɿɞɧɨɫɧɨ ɧɟɳɨɞɚɜɧɨ ɬɥɿɸɱɢɣ ɪɨɡɪɹɞ ɡɧɚɣɲɨɜ ɫɜɨє ɡɚɫɬɨɫɭɜɚɧɧɹ ɹɤ ɩɨɬɭɠɧɟ ɞɠɟɪɟɥɨ 
ɩɨɜɟɪɯɧɟɜɨɝɨ ɧɚɝɪɿɜɭ ɜ ɩɪɨɰɟɫɚɯ ɞɢɮɭɡɿɣɧɨɝɨ ɡɜɚɪɸɜɚɧɧɹ ɬɚ ɩɚɹɧɧɹ. Ȼɚɪɜɢɫɬɟ ɹɜɢɳɟ 
ɩɪɨɯɨɞɠɟɧɧɹ ɫɬɪɭɦɭ ɜ ɝɚɡɿ, ɧɚɡɜɚɧɟ ɬɥɿɸɱɢɦ ɪɨɡɪɹɞɨɦ, ɡɞɚɬɧɟ ɡɚɛɟɡɩɟɱɭɜɚɬɢ ɤɨɧɰɟɧɬɪɨ-
ɜɚɧɢɣ ɚɛɨ ɪɨɡɩɨɞɿɥɟɧɢɣ ɩɨɬɿɤ ɟɧɟɪɝɿʀ. ɋɚɦɟ ɜ ɞɪɭɝɨɦɭ ɜɢɩɚɞɤɭ ɜ ɬɥɿɸɱɨɝɨ ɪɨɡɪɹɞɭ ɜɢɹɜ-
ɥɹɸɬɶ ɚɛɫɨɥɸɬɧɨ ɧɟɫɩɨɞɿɜɚɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɹɤ ɭ ɡɜɚɪɸɜɚɥɶɧɨɝɨ ɞɠɟɪɟɥɚ ɟɧɟɪɝɿʀ. Ɉɞɧɚɤ, ɧɚ 
ɠɚɥɶ, ɹɤ ɿ ɛɭɞɶ-ɹɤɢɣ ɿɧɲɢɣ ɜɢɧɚɯɿɞ ɚɛɨ ɹɜɢɳɟ, ɜɨɧɨ ɩɨɜɢɧɧɨ ɩɪɨɣɬɢ ɞɨɫɢɬɶ ɫɤɥɚɞɧɢɣ 
ɲɥɹɯ, ɩɟɪɲ ɧɿɠ ɫɬɚɧɟ ɜ ɩɪɢɝɨɞɿ ɜ ɪɿɡɧɢɯ ɝɚɥɭɡɹɯ ɥɸɞɫɶɤɨʀ ɞɿɹɥɶɧɨɫɬɿ ɿ ɬɥɿɸɱɢɣ ɪɨɡɪɹɞ ɹɤ 
ɞɠɟɪɟɥɨ ɡɜɚɪɸɜɚɥɶɧɨɝɨ ɧɚɝɪɿɜɭ ɬɚɤɨɠ ɧɟ є ɜɢɧɹɬɤɨɦ.  

Ɇɟɬɚ ɪɨɛɨɬɢ. Ɇɟɬɨɸ ɰɿєʀ ɪɨɛɨɬɢ є ɨɡɧɚɣɨɦɢɬɢ ɱɢɬɚɱɚ ɡ ɨɫɧɨɜɧɢɦɢ ɿɫɬɨɪɢɱɧɢɦɢ ɜɿ-
ɯɚɦɢ ɫɬɚɧɨɜɥɟɧɧɹ ɬɥɿɸɱɨɝɨ ɪɨɡɪɹɞɭ ɹɤ ɞɠɟɪɟɥɚ ɩɨɜɟɪɯɧɟɜɨɝɨ ɧɚɝɪɿɜɭ ɜ ɩɪɨɰɟɫɚɯ ɡɜɚɪɸ-
ɜɚɧɧɹ ɬɚ ɩɚɹɧɧɹ ɦɚɬɟɪɿɚɥɿɜ ɬɚ ɬɪɭɞɧɨɳɚɦɢ, ɡ ɹɤɢɦɢ ɫɬɢɤɚɥɢɫɹ ɜɿɬɱɢɡɧɹɧɿ ɞɨɫɥɿɞɧɢɤɢ ɧɚ 
ɲɥɹɯɭ ɞɨɫɹɝɧɟɧɧɹ ɫɜɨєʀ ɦɟɬɢ. 

ɋɥɿɞ ɡɚɭɜɚɠɢɬɢ, ɳɨ ɨɫɤɿɥɶɤɢ ɠɨɞɧɢɯ ɩɪɟɬɟɧɡɿɣ ɧɚ ɧɚɭɤɨɜɭ ɧɨɜɢɡɧɭ ɜ ɰɿɣ ɪɨɛɨɬɿ ɚɜɬɨɪɢ 
ɧɟ ɜɢɫɥɨɜɥɸɸɬɶ, ɬɨɦɭ ɜɫɹ ɩɨɞɚɥɶɲɚ ɨɩɨɜɿɞɶ ɛɭɞɟ ɜɟɫɬɢɫɶ ɭ ɞɟɳɨ ɩɭɛɥɿɰɢɫɬɢɱɧɨɦɭ ɫɬɢɥɿ.  

Ɉɫɧɨɜɧɿ ɟɬɚɩɢ ɪɨɡɜɢɬɤɭ ɬɥɿɸɱɨɝɨ ɪɨɡɪɹɞɭ ɹɤ ɞɠɟɪɟɥɚ ɩɨɜɟɪɯɧɟɜɨɝɨ ɧɚɝɪɿɜɭ ɜ 
ɩɪɨɰɟɫɚɯ ɞɢɮɭɡɿɣɧɨɝɨ ɡɜɚɪɸɜɚɧɧɹ ɬɚ ɩɚɹɧɧɹ. ɉɟɪɲɿ ɫɩɪɨɛɢ ɡɚɫɬɨɫɭɜɚɧɧɹ ɬɥɿɸɱɨɝɨ 
ɪɨɡɪɹɞɭ ɜ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɪɨɰɟɫɚɯ ɡ’єɞɧɚɧɧɹ ɦɚɬɟɪɿɚɥɿɜ ɩɪɢɩɚɞɚɸɬɶ ɧɚ 60-ɿ ɪɨɤɢ ɏɏ ɫɬ., 
ɤɨɥɢ ɭɤɪɚʀɧɫɶɤɢɣ ɭɱɟɧɢɣ ȼ. ɋ. ȼɚɧɿɧ ɭ ɫɬɿɧɚɯ Ɇɢɤɨɥɚʀɜɫɶɤɨɝɨ ɤɨɪɚɛɥɟɛɭɞɿɜɟɥɶɧɨɝɨ ɿɧ-
ɫɬɢɬɭɬɭ ɜɩɟɪɲɟ ɡɞɿɣɫɧɢɜ ɞɢɮɭɡɿɣɧɟ ɡɜɚɪɸɜɚɧɧɹ ɬɚ ɩɚɹɧɧɹ ɜ ɩɥɚɡɦɿ ɚɧɨɦɚɥɶɧɨɝɨ ɬɥɿɸ-
ɱɨɝɨ ɪɨɡɪɹɞɭ. ȼɿɧ ɜɜɚɠɚɜ, ɳɨ ɨɫɤɿɥɶɤɢ ɩɪɚɤɬɢɱɧɨ ɜɫɹ ɜɟɥɢɱɢɧɚ ɩɚɞɿɧɧɹ ɩɨɬɟɧɰɿɚɥɭ ɤɨɧ-
ɰɟɧɬɪɭєɬɶɫɹ ɭ ɜɭɡɶɤɿɣ ɨɛɥɚɫɬɿ ɩɨɛɥɢɡɭ ɤɚɬɨɞɚ, ɬɨ ɧɟ ɜɢɧɢɤɧɟ ɠɨɞɧɢɯ ɩɪɨɛɥɟɦ ɿɡ ɡɚɪɹɞɨɦ 
ɤɚɬɨɞɚ (ɞɟɬɚɥɟɣ, ɳɨ ɡɜɚɪɸɸɬɶɫɹ) ɩɨɬɨɤɨɦ ɛɨɦɛɚɪɞɭɸɱɢɯ ɣɨɝɨ ɩɨɜɟɪɯɧɸ ɿɨɧɿɜ, ɳɨ ɫɬɚɧɟ 
ɩɪɢɱɢɧɨɸ ɧɚɝɪɿɜɚɧɧɹ ɞɟɬɚɥɟɣ.  

ɍ ɫɜɨʀɯ ɪɨɛɨɬɚɯ [19; 20] ȼ. ɋ. ȼɚɧɿɧ ɧɚɜɨɞɢɬɶ ɩɟɪɲɿ ɪɟɡɭɥɶɬɚɬɢ ɳɨɞɨ ɞɢɮɭɡɿɣɧɨɝɨ 
ɡɜɚɪɸɜɚɧɧɹ ɬɚ ɧɚɩɥɚɜɥɟɧɧɹ ɋɬɚɥɿ 15 ɬɚ ɍ8 ɜ ɚɧɨɦɚɥɶɧɨɦɭ ɬɥɿɸɱɨɦɭ ɪɨɡɪɹɞɿ, ɤɨɥɢ ɩɪɢ 
ɳɿɥɶɧɨɫɬɿ ɫɬɪɭɦɭ 150 Ⱥ/ɫɦ2, ɪɨɛɨɱɿɣ ɧɚɩɪɭɡɿ 2500 ȼ ɭ ɫɟɪɟɞɨɜɢɳɿ ɚɰɟɬɨɧɭ ɬɚ ɜɭɝɥɟɜɨɞɿɜ 
ɛɭɥɚ ɨɬɪɢɦɚɧɚ ɬɟɦɩɟɪɚɬɭɪɚ 1000…1200 °ɋ. ɍ ɰɶɨɦɭ ɠ ɩɨɜɿɞɨɦɥɟɧɧɿ ɜɿɧ ɜɤɚɡɭє ɧɚ ɦɨɠ-
ɥɢɜɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɬɥɿɸɱɨɝɨ ɪɨɡɪɹɞɭ ɜ ɩɪɨɰɟɫɚɯ ɩɚɹɧɧɹ ɦɟɬɚɥɿɜ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɪɿɡ-
ɧɨɝɨ ɪɨɞɭ ɩɪɢɩɨʀɜ ɿ ɧɚɜɨɞɢɬɶ ɫɯɟɦɭ ɩɟɪɲɨʀ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɡɜɚɪɸɜɚɧɧɹ ɬɚ ɩɚɹɧɧɹ ɡ ɜɢɤɨ-
ɪɢɫɬɚɧɧɹɦ ɿɨɧɧɨɝɨ ɧɚɝɪɿɜɭ ɩɨɬɭɠɧɿɫɬɸ ɜ ɞɟɤɿɥɶɤɚ ɤɿɥɨɜɚɬ, ɡɞɚɬɧɨʀ ɡɚɛɟɡɩɟɱɭɜɚɬɢ 
ɜɢɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɢɣ ɧɚɝɪɿɜ (ɪɢɫ. 1).  

 
ɚ 

Ɋɢɫ. 1. Ɂɚɝɚɥɶɧɢɣ ɜɢɝɥɹɞ ɭɫɬɚɧɨɜɤɢ ȼ. ɋ. ȼɚɧɿɧɚ (ɚ) ɬɚ ɪɟɚɤɬɨɪɚ ɞɥɹ ɡɜɚɪɸɜɚɧɧɹ  
ɜ ɚɧɨɦɚɥɶɧɨɦɭ ɬɥɿɸɱɨɦɭ ɪɨɡɪɹɞɿ (ɛ): 

1 – ɡɨɧɚ ɡɜɚɪɸɜɚɧɧɹ; 2 – ɬɟɪɦɨɩɚɪɚ; 3 – ɝɭɦɨɜɚ ɩɪɨɤɥɚɞɤɚ; 4 – ɝɿɞɪɨɰɢɥɿɧɞɪ; 5 – ɦɚɧɨɦɟɬɪ;  
6 – ɿɡɨɥɹɰɿɣɧɚ ɩɿɞɤɥɚɞɤɚ; 7 – ɚɧɨɞ; 8 – ɡɜɚɪɧɿ ɡɪɚɡɤɢ (ɤɚɬɨɞ); 9 – ɜɚɤɭɭɦɧɚ ɤɚɦɟɪɚ;  

10 – ɫɬɿɣɤɚ; 11 – ɩɨɪɲɟɧɶ 
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Ɋɢɫ. 1. Ⱥɪɤɭɲ 2 

Ⱦɨɫɥɿɞɠɟɧɧɹ, ɩɪɨɜɟɞɟɧɟ ȼ. ɋ. ȼɚɧɿɧɢɦ, ɚɤɬɢɜɿɡɭɜɚɥɨ ɪɨɛɨɬɭ ɿɧɲɢɯ ɭɤɪɚʀɧɫɶɤɢɯ ɭɱɟɧɢɯ 
ɭ ɫɮɟɪɿ ɡɚɫɬɨɫɭɜɚɧɧɹ ɪɨɡɩɨɞɿɥɟɧɨʀ ɝɚɡɨɪɨɡɪɹɞɧɨʀ ɩɥɚɡɦɢ ɬɥɿɸɱɨɝɨ ɪɨɡɪɹɞɭ ɜ ɬɟɯɧɨɥɨɝɿɱɧɢɯ 
ɩɪɨɰɟɫɚɯ ɡɜɚɪɸɜɚɧɧɹ ɬɚ ɩɚɹɧɧɹ. Ɍɚɤ, ɪɨɛɨɬɢ ɭɤɪɚʀɧɫɶɤɢɯ ɧɚɭɤɨɜɰɿɜ: ȼ. Ɏ. Ʉɜɚɫɧɢɰɶɤɨɝɨ, 
Ⱦ. ȱ. Ʉɨɬɟɥɶɧɢɤɨɜɚ, Ƚ. ɉ. Ȼɨɥɨɬɨɜɚ, ȱ. Ɇ. Ɇɭɯɢ ɫɬɚɥɢ ɨɫɧɨɜɨɸ ɪɨɡɜɢɬɤɭ ɜɿɬɱɢɡɧɹɧɨʀ ɧɚɭɤɢ ɭ 
ɫɮɟɪɿ ɡɚɫɬɨɫɭɜɚɧɧɹ ɪɟɫɭɪɫɨɡɛɟɪɿɝɚɸɱɢɯ ɿɨɧɧɢɯ ɬɟɯɧɨɥɨɝɿɣ ɭ ɩɪɨɰɟɫɚɯ ɩɨɜɟɪɯɧɟɜɨʀ ɨɛɪɨɛɤɢ, 
ɦɨɞɢɮɿɤɚɰɿʀ, ɩɪɟɰɢɡɿɣɧɨɝɨ ɡɜɚɪɸɜɚɧɧɹ ɬɚ ɩɚɹɧɧɹ ɦɟɬɚɥɟɜɢɯ ɜɢɪɨɛɿɜ.  

Ⱦɦɢɬɪɨ ȱɜɚɧɨɜɢɱ Ʉɨɬɟɥɶɧɢɤɨɜ, ɩɨɱɚɜɲɢ ɫɜɨɸ ɪɨɛɨɬɭ ɜ ɫɟɪɟɞɢɧɿ 60-ɯ ɪɨɤɿɜ ɏɏ ɫɬ., ɩɿɞ 
ɤɟɪɿɜɧɢɰɬɜɨɦ ɡɚɜɿɞɭɜɚɱɚ ɤɚɮɟɞɪɨɸ ɡɜɚɪɸɜɚɥɶɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ ɩɪɢ Ʉɉȱ ȼ. ȱ. Ⱦɹɬɥɨɜɚ, 
ɫɬɚє ɚɜɬɨɪɨɦ ɩɨɧɚɞ 160 ɧɚɭɤɨɜɢɯ ɩɪɚɰɶ ɬɚ 11 ɚɜɬɨɪɫɶɤɢɯ ɫɜɿɞɨɰɬɜ ɭ ɝɚɥɭɡɿ ɡɜɚɪɸɜɚɧɧɹ ɬɢ-
ɫɤɨɦ ɭ ɬɥɿɸɱɨɦɭ ɪɨɡɪɹɞɿ. ɍ ɫɜɨʀɯ ɪɨɛɨɬɚɯ [21; 22; 23; 24], ɜɢɤɨɧɚɧɢɯ ɭ 1968-1976 ɪɨɤɚɯ, 
Ⱦ. ȱ. Ʉɨɬɟɥɶɧɢɤɨɜ ɜɿɞɡɧɚɱɚє ɫɩɟɰɢɮɿɱɧɿ ɨɫɨɛɥɢɜɨɫɬɿ ɬɥɿɸɱɨɝɨ ɪɨɡɪɹɞɭ ɹɤ ɞɠɟɪɟɥɚ ɩɨɜɟɪɯ-
ɧɟɜɨɝɨ ɧɚɝɪɿɜɭ, ɫɟɪɟɞ ɹɤɢɯ ɜɿɧ ɜɢɞɿɥɹє ɦɨɠɥɢɜɿɫɬɶ ɪɟɝɭɥɸɜɚɧɧɹ ɭ ɲɢɪɨɤɢɯ ɦɟɠɚɯ ɿɧɬɟɧ-
ɫɢɜɧɨɫɬɿ ɬɚ ɩɥɨɳɿ ɪɨɡɩɨɞɿɥɭ ɬɟɩɥɨɜɨʀ ɟɧɟɪɝɿʀ, ɳɨ ɜɜɨɞɢɬɶɫɹ ɭ ɜɢɪɿɛ.  

ɉɟɪɲɿ ɫɩɪɨɛɢ ɡɚɫɬɨɫɭɜɚɧɧɹ ɝɚɡɨɪɨɡɪɹɞɧɨʀ ɩɥɚɡɦɢ ɜ ɭɦɨɜɚɯ, ɯɚɪɚɤɬɟɪɧɢɯ ɞɥɹ ɞɢɮɭɡɿɣ-
ɧɨɝɨ ɡɜɚɪɸɜɚɧɧɹ [19; 22; 25; 26] (ɩɪɢ ɬɢɫɤɚɯ 1,3…13,3 ɤɉɚ) ɜɢɹɜɢɥɨ ɩɟɜɧɿ ɬɪɭɞɧɨɳɿ ɩɟɪɟɜɚ-
ɠɧɨ ɩɨɜ’ɹɡɚɧɿ ɡ ɱɚɫɬɤɨɜɨɸ ɚɛɨ ɩɨɜɧɨɸ ɜɬɪɚɬɨɸ ɫɬɿɣɤɨɫɬɿ ɬɥɿɸɱɨɝɨ ɪɨɡɪɹɞɭ ɿ ɩɟɪɟɯɨɞɨɦ ɣɨɝɨ 
ɜ ɛɿɥɶɲ ɫɬɚɛɿɥɶɧɭ ɮɨɪɦɭ – ɟɥɟɤɬɪɢɱɧɭ ɞɭɝɭ. əɤ ɨɫɧɨɜɧɭ ɩɪɢɱɢɧɭ ɬɚɤɨɝɨ ɩɟɪɟɯɨɞɭ Ⱦɦɢɬɪɨ 
Ʉɨɬɟɥɶɧɢɤɨɜ ɜɢɞɿɥɹɜ: ɧɚɹɜɧɿɫɬɶ ɧɚ ɩɨɜɟɪɯɧɿ ɞɟɬɚɥɟɣ, ɳɨ ɡɜɚɪɸɸɬɶɫɹ (ɤɚɬɨɞɚ ɪɨɡɪɹɞɭ), ɪɿɡ-
ɧɨɝɨ ɪɨɞɭ ɨɤɫɢɞɿɜ, ɡɚɛɪɭɞɧɟɧɶ ɬɚ ɿɧɲɢɯ ɱɚɫɬɨɤ, ɳɨ ɫɬɚɸɬɶ ɩɪɢɱɢɧɨɸ ɜɢɧɢɤɧɟɧɧɹ ɤɨɪɨɬɤɨ-
ɱɚɫɧɢɯ ɟɥɟɤɬɪɢɱɧɢɯ ɞɭɝ; ɧɚɝɪɿɜ ɧɟɣɬɪɚɥɶɧɨɝɨ ɝɚɡɭ ɜ ɪɟɡɭɥɶɬɚɬɿ ɿɦɩɭɥɶɫɧɨʀ ɡɦɿɧɢ ɧɚɩɪɭɝɢ ɜ 
ɪɨɡɪɹɞɧɨɦɭ ɩɪɨɦɿɠɤɭ, ɳɨ ɫɩɪɢɹє ɮɨɪɦɭɜɚɧɧɸ ɫɬɚɛɿɥɶɧɨɝɨ ɞɭɝɨɜɨɝɨ ɪɨɡɪɹɞɭ. 

ɍ ɰɢɯ ɠɟ ɪɨɛɨɬɚɯ ɜɿɧ ɜɤɚɡɭє ɿ ɧɚ ɿɧɲɿ ɩɪɢɱɢɧɢ ɜɬɪɚɬɢ ɫɬɿɣɤɨɫɬɿ ɬɥɿɸɱɨɝɨ ɪɨɡɪɹɞɭ ɜ 
ɭɦɨɜɚɯ ɡɜɚɪɸɜɚɧɧɹ, ɩɨɜ’ɹɡɚɧɢɯ ɿɡ ɣɨɝɨ ɜɢɞɨɡɦɿɧɨɸ ɜ ɦɟɠɚɯ ɨɞɧɿєʀ ɮɨɪɦɢ ɝɚɡɨɜɨɝɨ ɪɨɡ-
ɪɹɞɭ. Ɍɚɤɿ ɜɢɞɨɡɦɿɧɢ, ɧɚ ɣɨɝɨ ɞɭɦɤɭ, ɡɭɦɨɜɥɟɧɿ ɧɚɫɚɦɩɟɪɟɞ ɤɨɧɫɬɪɭɤɬɢɜɧɨ-ɝɟɨɦɟɬɪɢɱ-
ɧɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɞɟɬɚɥɟɣ, ɳɨ ɡɜɚɪɸɸɬɶɫɹ. Ɍɚɤ, ɜɿɧ ɡɚɭɜɚɠɭɜɚɜ, ɳɨ ɧɚɹɜɧɿɫɬɶ ɧɚ 
ɩɨɜɟɪɯɧɹɯ ɡ’єɞɧɭɜɚɧɢɯ ɡɚɝɨɬɨɜɨɤ ɪɿɡɧɨɝɨ ɪɨɞɭ ɳɿɥɢɧ, ɡɚɡɨɪɿɜ, ɨɬɜɨɪɿɜ ɚɛɨ ɩɨɝɥɢɛɥɟɧɶ 
ɦɨɠɭɬɶ ɫɬɚɬɢ ɩɪɢɱɢɧɨɸ ɩɨɹɜɢ ɿɧɲɨʀ ɮɨɪɦɢ ɬɥɿɸɱɨɝɨ ɪɨɡɪɹɞɭ – ɪɨɡɪɹɞɭ ɡ ɟɮɟɤɬɨɦ ɩɨɪɨ-
ɠɧɢɫɬɨɝɨ ɤɚɬɨɞɚ. ȼɨɥɨɞɿɸɱɢ ɜɢɫɨɤɨɸ ɳɿɥɶɧɿɫɬɸ ɫɬɪɭɦɭ (ɩɨɧɚɞ 50 Ⱥ/ɫɦ2), ɜɿɧ ɦɨɠɟ ɫɬɚɬɢ 
ɩɪɢɱɢɧɨɸ ɩɨɪɭɲɟɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ ɡɜɚɪɸɜɚɧɧɹ.  
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Ⱦɨɫɥɿɞɠɟɧɧɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɿɡɧɢɯ ɮɨɪɦ ɬɥɿɸɱɨɝɨ ɪɨɡɪɹɞɭ ɬɚ ʀɯɧɿɣ ɜɩɥɢɜ ɧɚ ɧɚɝɪɿɜ 
Ⱦ. ȱ. Ʉɨɬɟɥɶɧɢɤɨɜ ɡɞɿɣɫɧɸɜɚɜ ɧɚ ɩɪɢɤɥɚɞɿ ɞɢɮɭɡɿɣɧɨɝɨ ɡɜɚɪɸɜɚɧɧɹ ɫɬɚɥɿ 45 ɡ ɯɪɨɦɧɿɤɟ-
ɥɶɬɢɬɚɧɨɜɨɸ ɫɬɚɥɥɸ (12ɏ18ɇ9Ɍ) ɿ ɚɪɦɤɨ-ɡɚɥɿɡɨɦ ɭ ɫɟɪɟɞɨɜɢɳɿ ɚɡɨɬɭ ɩɪɢ ɬɢɫɤɭ ɝɚɡɭ 
10 ɤɉɚ ɿ ɬɟɦɩɟɪɚɬɭɪɿ 1125…1200 °ɋ ɩɪɨɬɹɝɨɦ 360 c. Ⱥɧɚɥɿɡɭɸɱɢ ɨɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ, 
ɜɿɧ ɞɿɣɲɨɜ ɜɢɫɧɨɜɤɭ, ɳɨ ɧɚɣɤɪɚɳɢɦɢ ɬɟɯɧɨɥɨɝɿɱɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ ɜɨɥɨɞɿє ɧɨɪɦɚɥɶ-
ɧɢɣ ɬɥɿɸɱɢ ɪɨɡɪɹɞ, ɹɤ ɧɚɣɛɿɥɶɲ ɫɬɚɛɿɥɶɧɚ ɮɨɪɦɚ ɬɥɿɸɱɢɯ ɪɨɡɪɹɞɿɜ ɜɿɧ ɥɟɝɤɨ ɩɿɞɞɚєɬɶɫɹ 
ɪɟɝɭɥɸɜɚɧɧɸ (ɪɢɫ. 2, ɚ). Ɇɚɤɫɢɦɚɥɶɧɭ ɲɜɢɞɤɿɫɬɶ ɧɚɝɪɿɜɭ ɡ ɧɚɣɛɿɥɶɲɨɸ ɳɿɥɶɧɿɫɬɸ ɟɧɟ-
ɪɝɿʀ ɜ ɩɥɹɦɿ ɧɚɝɪɿɜɭ ɡɚɛɟɡɩɟɱɭє ɪɨɡɪɹɞ ɭ ɩɨɪɨɠɧɢɫɬɨɦɭ ɤɚɬɨɞɿ (ɪɢɫ. 2, ɛ). Ⱥɛɫɨɥɸɬɧɨ ɧɟ-
ɩɪɢɞɚɬɧɨɸ ɞɥɹ ɞɢɮɭɡɿɣɧɨɝɨ ɡɜɚɪɸɜɚɧɧɹ ɩɪɢ ɫɟɪɟɞɧɿɯ ɬɢɫɤɚɯ ɜɿɧ ɜɢɞɿɥɹɜ ɚɧɨɦɚɥɶɧɭ ɮɨ-
ɪɦɭ ɬɥɿɸɱɨɝɨ ɪɨɡɪɹɞɭ, ɳɨ ɩɨɜ’ɹɡɚɧɨ ɡ ɩɿɞɜɢɳɟɧɨɸ ɣɨɝɨ ɫɯɢɥɶɧɿɫɬɸ ɞɨ ɩɟɪɟɯɨɞɭ ɜ 
ɟɥɟɤɬɪɢɱɧɭ ɞɭɝɭ (ɪɢɫ. 2, ɜ) [27].  

 

     ɚ       ɛ   ɜ 

Ɋɢɫ. 2. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɨɰɟɫɭ ɧɚɝɪɿɜɚɧɧɹ ɩɪɢ ɪɿɡɧɢɯ ɮɨɪɦɚɯ ɬɥɿɸɱɨɝɨ ɪɨɡɪɹɞɭ: 
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Ɉɬɠɟ, Ⱦɦɢɬɪɨ ȱɜɚɧɨɜɢɱ Ʉɨɬɟɥɶɧɢɤɨɜ ɭɩɟɪɲɟ ɡɚɩɪɨɩɨɧɭɜɚɜ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɹɤ ɞɠɟ-
ɪɟɥɨ ɧɚɝɪɿɜɭ ɞɥɹ ɞɢɮɭɡɿɣɧɨɝɨ ɡɜɚɪɸɜɚɧɧɹ ɫɚɦɟ ɧɨɪɦɚɥɶɧɢɣ ɬɥɿɸɱɢɣ ɪɨɡɪɹɞ ɿ ɫɬɚɜ ɚɜɬɨ-
ɪɨɦ ɩɟɪɲɨʀ ɭ ɫɜɿɬɿ ɭɫɬɚɧɨɜɤɢ ɧɚɩɿɜɩɪɨɦɢɫɥɨɜɨɝɨ ɬɢɩɭ ɩɨɬɭɠɧɿɫɬɸ 10 ɤȼɬ ɞɥɹ ɞɢɮɭɡɿɣ-
ɧɨɝɨ ɡɜɚɪɸɜɚɧɧɹ ɪɿɡɧɨɪɿɞɧɢɯ ɦɟɬɚɥɿɜ ɿ ɫɩɥɚɜɿɜ ɿɡ ɿɨɧɧɢɦ ɧɚɝɪɿɜɨɦ [28] (ɪɢɫ. 3). ɉɪɢ 
ɛɟɡɩɨɫɟɪɟɞɧɿɣ ɣɨɝɨ ɭɱɚɫɬɿ ɣ ɤɨɧɫɭɥɶɬɚɰɿʀ ɡɚɫɬɨɫɭɜɚɧɧɹ ɬɥɿɸɱɨɝɨ ɪɨɡɪɹɞɭ ɜ ɩɪɨɦɢɫɥɨɜɨ-
ɫɬɿ ɜɩɟɪɲɟ ɡɞɿɣɫɧɟɧɨ ɜ ɧɚɲɿɣ ɤɪɚʀɧɿ ɧɚ ɜɢɪɨɛɧɢɱɨɦɭ ɨɛ’єɞɧɚɧɿ ɿɦ. ɋ. ɉ. Ʉɨɪɨɥɶɨɜɚ ɦ. 
Ʉɢʀɜ ɭ ɫɟɪɟɞɢɧɿ 70-ɯ ɪɨɤɿɜ ɏɏ ɫɬ. ɞɥɹ ɞɢɮɭɡɿɣɧɨɝɨ ɡɜɚɪɸɜɚɧɧɹ ɦɟɬɚɥɿɜ ɬɚ ɬɜɟɪɞɢɯ ɫɩɥɚɜɿɜ 
ɿɡ ɧɟɦɟɬɚɥɚɦɢ [23].  

ɇɚ ɧɚɲɭ ɞɭɦɤɭ, ɰɶɨɦɭ ɮɚɤɬɭ ɩɨɫɩɪɢɹɥɚ ɝɨɫɬɪɚ ɩɨɬɪɟɛɚ ɬɨɝɨ ɱɚɫɭ ɜ ɪɨɡɪɨɛɰɿ ɩɪɨɝɪɟ-
ɫɢɜɧɢɯ ɦɟɬɨɞɿɜ ɜɿɞɧɨɜɥɟɧɧɹ ɬɜɟɪɞɨɫɩɥɚɜɧɨɝɨ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɨɫɧɚɳɟɧɧɹ ɬɚ ɪɿɠɭɱɨɝɨ ɿɧ-
ɫɬɪɭɦɟɧɬɭ, ɟɥɟɦɟɧɬɢ ɹɤɨɝɨ, ɞɨ ɰɶɨɝɨ ɱɚɫɭ, ɡ’єɞɧɭɜɚɥɢɫɶ ɦɿɠ ɫɨɛɨɸ ɡɚ ɞɨɩɨɦɨɝɨɸ ɩɚɹɧɧɹ. 
Ɍɚɤ, ɭ 1973 ɪɨɰɿ ɜɱɟɧɢɦɢ, ɫɩɿɜɪɨɛɿɬɧɢɤɚɦɢ ɤɢʀɜɫɶɤɨɝɨ ȼɈ ɿɦ. ɋ. ɉ. Ʉɨɪɨɥɶɨɜɚ ȱ. Ɇ. Ɇɭ-
ɯɨɸ, Ɇ. ɇ. Ⱦɨɜɛɢɳɭɤɨɦ ɪɨɡɪɨɛɥɟɧɚ ɬɟɯɧɨɥɨɝɿɹ ɪɟɫɬɚɜɪɚɰɿʀ ɜɨɥɶɮɪɚɦɨɜɨɝɨ (ȼɄ6 ɿ ȼɄ15) 
ɿ ɛɟɡɜɨɥɶɮɪɚɦɨɜɨɝɨ (Ɍɇ2Ɉ) ɬɜɟɪɞɨɫɩɥɚɜɧɨɝɨ ɪɿɠɭɱɨɝɨ ɿɧɫɬɪɭɦɟɧɬɭ ɦɟɬɨɞɨɦ ɞɢɮɭɡɿɣ-
ɧɨɝɨ ɡɜɚɪɸɜɚɧɧɹ ɡ ɿɨɧɧɢɦ ɧɚɝɪɿɜɨɦ ɭ ɪɨɡɩɨɞɿɥɟɧɿɣ ɩɥɚɡɦɿ ɬɥɿɸɱɨɝɨ ɪɨɡɪɹɞɭ. Ɂɜɚɪɸɜɚɧɧɹ 
ɡɞɿɣɫɧɸɜɚɥɢ ɜ ɫɟɪɟɞɨɜɢɳɿ ɜɨɞɧɸ ɱɟɪɟɡ ɬɨɧɤɿ ɦɟɬɚɥɟɜɿ ɩɪɨɲɚɪɤɢ ɫɬɚɥɿ 50ɇɏɋ ɬɚ ɧɿɤɟɥɸ, 
ɨɬɪɢɦɚɧɢɯ ɲɥɹɯɨɦ ɜɚɤɭɭɦɧɨɝɨ ɬɟɪɦɿɱɧɨɝɨ ɨɫɚɞɠɟɧɧɹ. əɤ ɨɩɬɢɦɚɥɶɧɿ ɩɚɪɚɦɟɬɪɢ, ɳɨ ɡɚ-
ɛɟɡɩɟɱɭɸɬɶ ɜɢɫɨɤɭ ɦɿɰɧɿɫɬɶ ɡɪɚɡɤɿɜ ɧɚ ɜɢɝɢɧ, ɛɭɥɨ ɜɢɞɿɥɟɧɨ: ɬɟɦɩɟɪɚɬɭɪɭ ɧɚɝɪɿɜɭ 
1250 °ɋ, ɱɚɫ ɿɡɨɬɟɪɦɿɱɧɨʀ ɜɢɬɪɢɦɤɢ 7…10 ɯɜ, ɬɢɫɤ ɝɚɡɭ ɜ ɤɚɦɟɪɿ 13,3 ɤɉɚ, ɪɨɛɨɱɭ ɧɚɩɪɭɝɭ 
400…600 ȼ ɬɚ ɫɬɪɭɦ ɪɨɡɪɹɞɭ 3…5 Ⱥ.  
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Ɋɢɫ. 3. Ɂɨɜɧɿɲɧɿɣ ɜɢɝɥɹɞ ɭɫɬɚɧɨɜɤɢ ɿɨɧɧɨɝɨ ɧɚɝɪɿɜɭ ɞɥɹ ɞɢɮɭɡɿɣɧɨɝɨ ɡɜɚɪɸɜɚɧɧɹ  
ɬɚ ɩɚɹɧɧɹ, ɪɨɡɪɨɛɥɟɧɨʀ Ⱦ. ȱ. Ʉɨɬɟɥɶɧɢɤɨɜɢɦ 

ɇɚ ɩɪɨɛɥɟɦɢ ɫɬɿɣɤɨɫɬɿ ɬɥɿɸɱɨɝɨ ɪɨɡɪɹɞɭ ɜ ɭɦɨɜɚɯ ɞɢɮɭɡɿɣɧɨɝɨ ɡɜɚɪɸɜɚɧɧɹ ɬɚ ɩɚɹɧɧɹ 
ɜɤɚɡɭɜɚɥɢ ɣ ɿɧɲɿ ɪɚɞɹɧɫɶɤɿ ɜɱɟɧɿ. ɍ ɪɨɛɨɬɚɯ [29; 30; 31] ɡɚɡɧɚɱɟɧɨ ɦɨɠɥɢɜɿɫɬɶ ɩɨɪɭɲɟɧɧɹ 
ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ ɜɧɚɫɥɿɞɨɤ ɩɨɹɜɢ ɬɪɢɜɚɥɢɯ ɩɨɬɭɠɧɢɯ ɞɭɝɨɜɢɯ ɪɨɡɪɹɞɿɜ, ɳɨ ɫɭ-
ɩɪɨɜɨɞɠɭєɬɶɫɹ ɡɧɚɱɧɢɦɢ ɭɞɚɪɧɢɦɢ ɫɬɪɭɦɨɜɢɦɢ ɩɟɪɟɜɚɧɬɚɠɟɧɧɹɦɢ ɞɠɟɪɟɥɚ ɠɢɜɥɟɧɧɹ 
ɬɚ ɞɟɬɚɥɟɣ, ɳɨ ɡɜɚɪɸɸɬɶɫɹ.  

Ɍɪɢɜɚɥɢɣ ɩɨɲɭɤ ɫɩɨɫɨɛɿɜ ɭɫɭɧɟɧɧɹ ɜɤɚɡɚɧɨɝɨ ɧɟɞɨɥɿɤɭ ɩɪɢɡɜɿɜ ɞɨ ɪɨɡɪɨɛɤɢ ɜ 
1976 ɪɨɰɿ Ⱦ. ȱ. Ʉɨɬɟɥɶɧɢɤɨɜɢɦ ɪɚɡɨɦ ɿɡ Ƚ. ɉ. Ȼɨɥɨɬɨɜɢɦ ɭ ɫɬɿɧɚɯ ɑɟɪɧɿɝɿɜɫɶɤɨɝɨ ɮɿɥɿɚɥɭ 
«Ʉɢʀɜɫɶɤɨɝɨ ɩɨɥɿɬɟɯɧɿɱɧɨɝɨ ɿɧɫɬɢɬɭɬɭ» ɩɟɪɲɢɯ ɩɪɢɫɬɪɨʀɜ ɪɟɥɟɣɧɨ-ɬɢɪɢɫɬɨɪɧɨɝɨ ɬɚ ɬɢ-
ɪɢɫɬɨɪɧɨ-ɧɚɩɿɜɩɪɩɨɜɿɞɧɢɤɨɜɨɝɨ ɬɢɩɿɜ, ɹɤɿ ɫɭɦɿɳɚɸɬɶ ɡɚɯɢɫɬ ɜɢɪɨɛɭ, ɳɨ ɡɜɚɪɸєɬɶɫɹ ɬɚ 
ɞɠɟɪɟɥɚ ɠɢɜɥɟɧɧɹ ɜɿɞ ɩɟɪɟɜɚɧɬɚɠɟɧɶ ɜ ɭɦɨɜɚɯ ɮɨɪɦɭɜɚɧɧɹ ɫɬɿɣɤɨɝɨ ɞɭɝɨɜɨɝɨ ɪɨɡɪɹɞɭ 
[32]. Ⱦɿɹ ɬɚɤɢɯ ɡɚɯɢɫɧɢɯ ɩɪɢɫɬɪɨʀɜ ɡɚɫɧɨɜɚɧɚ ɧɚ ɜɢɤɨɪɢɫɬɚɧɧɿ ɫɢɝɧɚɥɭ ɜɿɞ ɟɥɟɤɬɪɢɱɧɨʀ 
ɞɭɝɢ, ɩɨɹɜɚ ɹɤɨʀ ɫɭɩɪɨɜɨɞɠɭєɬɶɫɹ ɫɬɪɢɛɤɨɩɨɞɿɛɧɢɦ ɡɪɨɫɬɚɧɧɹɦ ɫɬɪɭɦɭ ɜ ɤɨɥɿ ɪɨɡɪɹɞɭ ɣ 
ɩɨɤɪɨɤɨɜɨɝɨ ɣɨɝɨ ɡɧɢɠɟɧɧɹ ɞɨɬɢ, ɩɨɤɢ ɧɟ ɡɧɢɤɧɭɬɶ ɨɡɧɚɤɢ ɞɭɝɨɜɨɝɨ ɪɨɡɪɹɞɭ, ɬɨɛɬɨ ɩɨɤɢ 
ɩɚɪɚɦɟɬɪɢ ɟɥɟɤɬɪɢɱɧɨɝɨ ɤɨɥɚ ɧɟ ɩɨɜɟɪɧɭɬɶɫɹ ɞɨ ɩɨɱɚɬɤɨɜɨɝɨ ɪɟɠɢɦɭ ɝɨɪɿɧɧɹ ɬɥɿɸɱɨɝɨ 
ɪɨɡɪɹɞɭ. ɐɿ ɩɪɢɫɬɪɨʀ ɨɬɪɢɦɚɥɢ ɧɚɡɜɭ ɋɍ-1, ɋɍ-2 (ɋɍ – ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɿɧɧɹ), ɩɟɪɟɜɚɝɚɦɢ 
ɹɤɢɯ є ɤɨɦɛɿɧɨɜɚɧɢɣ ɡɚɯɢɫɬ ɜɢɪɨɛɭ ɿ ɞɠɟɪɟɥɚ ɠɢɜɥɟɧɧɹ ɬɚ ɦɨɠɥɢɜɿɫɬɶ ɫɚɦɨɧɚɥɚɝɨɞɠɭ-
ɜɚɧɧɹ ɫɢɫɬɟɦɢ (ɪɢɫ. 4, ɚ). ɒɜɢɞɤɨɞɿɹ ɫɩɪɚɰɸɜɚɧɧɹ ɪɟɥɟɣɧɨʀ ɫɯɟɦɢ ɫɬɚɧɨɜɢɬɶ ɛɥɢɡɶɤɨ 
0,1 ɫ, ɚ ɧɚɩɿɜɩɪɨɜɿɞɧɢɤɨɜɨʀ – 0,01 ɫ. 

Ɍɚɤɿ ɩɪɢɫɬɪɨʀ ɚɜɬɨɦɚɬɢɱɧɨʀ ɫɬɚɛɿɥɿɡɚɰɿʀ ɬɥɿɸɱɨɝɨ ɪɨɡɪɹɞɭ ɛɭɥɢ ɜɩɪɨɜɚɞɠɟɧɿ Ⱦ. ȱ. Ʉɨɬɟ-
ɥɶɧɢɤɨɜɢɦ ɿ Ƚ. ɉ. Ȼɨɥɨɬɨɜɢɦ ɩɪɢ ɜɢɝɨɬɨɜɥɟɧɧɿ ɩɪɨɦɢɫɥɨɜɨʀ ɭɧɿɜɟɪɫɚɥɶɧɨʀ ɭɫɬɚɧɨɜɤɢ ɞɥɹ 
ɡɜɚɪɸɜɚɧɧɹ ɬɜɟɪɞɨɫɩɥɚɜɧɨɝɨ ɲɬɚɦɩɨɜɨɝɨ ɣ ɪɿɠɭɱɨɝɨ ɿɧɫɬɪɭɦɟɧɬɭ ɜ Ʌɟɧɿɧɝɪɚɞɫɶɤɨɦɭ 
ɤɨɧɫɬɪɭɤɬɨɪɫɶɤɨɦɭ ɛɸɪɨ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɨɫɧɚɳɟɧɧɹ (ɅɄȻɌɈ) ɜ 1975 ɪɨɰɿ ɬɚ ɩɿɡɧɿɲɟ ɩɪɢ 
ɜɢɝɨɬɨɜɥɟɧɧɿ 2-ɤɚɦɟɪɧɨʀ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɡɜɚɪɸɜɚɧɧɹ ɦɚɝɧɿɬɨɫɬɪɢɤɬɨɪɿɜ ɧɚ Ɇɨɫɤɨɜɫɶɤɨɦɭ 
ɪɚɞɿɨɬɟɯɧɿɱɧɨɦɭ ɡɚɜɨɞɿ (ɆɊɌɁ) ɧɚ ɩɨɱɚɬɤɭ 80-ɯ ɪɨɤɿɜ (ɪɢɫ. 4, ɛ) [33; 34]. 
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Ɋɢɫ. 4. Ɂɚɝɚɥɶɧɢɣ ɜɢɝɥɹɞ ɩɪɢɫɬɪɨɸ ɫɬɚɛɿɥɿɡɚɰɿʀ ɬɥɿɸɱɨɝɨ ɪɨɡɪɹɞɭ (Cɍ-1) (ɚ)  
ɬɚ ɡɨɜɧɿɲɧɿɣ ɜɢɝɥɹɞ ɞɜɨɤɚɦɟɪɧɨʀ ɛɚɝɚɬɨɩɨɡɢɰɿɣɧɨʀ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɡɜɚɪɸɜɚɧɧɹ  

ɦɚɝɧɿɬɨɫɬɪɢɤɬɨɪɿɜ ɭ ɬɥɿɸɱɨɦɭ ɪɨɡɪɹɞɿ (ɛ) 
ɍ ɩɨɞɚɥɶɲɨɦɭ, ɛɭɥɨ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɫɩɟɰɢɮɿɱɧɿ ɨɫɨɛɥɢɜɨɫɬɿ ɬɥɿɸɱɨɝɨ ɪɨɡɪɹɞɭ ɜ 

ɭɦɨɜɚɯ ɡɜɚɪɸɜɚɥɶɧɨɝɨ ɧɚɝɪɿɜɭ ɜɢɦɚɝɚɸɬɶ ɪɨɡɪɨɛɤɢ ɩɨɪɹɞ ɿɡ ɞɭɝɨɝɚɫɹɱɢɦɢ ɫɢɫɬɟɦɚɦɢ ɿ 
ɧɨɜɢɯ ɬɢɩɿɜ ɞɠɟɪɟɥ ɠɢɜɥɟɧɧɹ, ɫɬɚɛɿɥɿɡɭɸɱɢɯ ɪɨɡɪɹɞɧɢɣ ɫɬɪɭɦ ɬɚ ɡɞɚɬɧɢɯ ɜɢɬɪɢɦɭɜɚɬɢ 
ɩɨɬɭɠɧɿ ɣɨɝɨ ɫɬɪɢɛɤɢ. Ɍɚɤɚ ɫɬɚɛɿɥɿɡɭɸɱɚ ɞɿɹ ɦɨɠɟ ɛɭɬɢ ɞɨɫɹɝɧɭɬɚ ɥɢɲɟ ɡɚ ɭɦɨɜɢ ɭɡɝɨ-
ɞɠɟɧɨɫɬɿ ɫɬɚɬɢɱɧɨʀ ɜɨɥɶɬ-ɚɦɩɟɪɧɨʀ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɨɡɪɹɞɭ ɣ ɡɨɜɧɿɲɧɶɨʀ ɯɚɪɚɤɬɟɪɢɫ-
ɬɢɤɢ ɞɠɟɪɟɥɚ ɠɢɜɥɟɧɧɹ. 

ɍ ɡɜ’ɹɡɤɭ ɡ ɰɢɦ, ɧɚɩɪɢɤɿɧɰɿ 70-ɯ – ɩɨɱɚɬɤɭ 80-ɯ ɪɨɤɿɜ Ⱦ. ȱ. Ʉɨɬɟɥɶɧɢɤɨɜ ɿ Ƚ. ɉ. Ȼɨɥɨɬɨɜ 
ɪɨɡɪɨɛɢɥɢ ɿ ɜɩɪɨɜɚɞɢɥɢ ɪɹɞ ɞɠɟɪɟɥ ɠɢɜɥɟɧɧɹ ɩɨɬɭɠɧɨɫɬɪɭɦɨɜɨɝɨ ɬɥɿɸɱɨɝɨ ɪɨɡɪɹɞɭ ɿɡ ɡɨ-
ɜɧɿɲɧɶɨɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɸ ɛɥɢɡɶɤɨɸ ɞɨ ɤɪɭɬɨɩɚɞɚɸɱɨʀ [35]. ɇɚɣɛɿɥɶɲ ɩɪɨɫɬɢɦ ɜɚɪɿɚɧ-
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ɬɨɦ ɨɬɪɢɦɚɧɧɹ ɬɚɤɨʀ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɳɨ ɡɧɚɣɲɥɨ ɡɧɚɱɧɟ ɩɨɲɢɪɟɧɧɹ ɜ ɩɪɨɦɢɫɥɨɜɨɫɬɿ, ɜɢ-
ɹɜɢɥɨɫɹ ɡɚɫɬɨɫɭɜɚɧɧɹ ɞɠɟɪɟɥɚ ɿɡ ɡɨɜɧɿɲɧɿɦ ɚɤɬɢɜɧɢɦ (ɛɚɥɚɫɬɧɢɦ) ɨɩɨɪɨɦ, ɡɧɚɱɟɧɧɹ ɹɤɨɝɨ, 
ɡɚ ʀɯɧɶɨɸ ɪɟɤɨɦɟɧɞɚɰɿєɸ, ɜɢɛɢɪɚɸɬɶ ɭ ɦɟɠɚɯ ɜɿɞ 1/3 ɞɨ ɩɨɜɧɨɝɨ ɨɩɨɪɭ ɪɨɡɪɹɞɭ (ɪɢɫ. 5, ɚ). 

ɉɪɨɬɟ, ɹɤ ɜɢɹɜɢɥɨɫɶ, ɬɚɤɚ ɫɯɟɦɚ ɜɧɨɫɢɬɶ ɡɧɚɱɧɿ ɟɧɟɪɝɟɬɢɱɧɿ ɜɬɪɚɬɢ – ɄɄȾ ɬɚɤɨɝɨ ɞɠɟɪɟɥɚ 
ɧɟ ɩɟɪɟɜɢɳɭɜɚɥɨ 0,4…0,6. ɍ ɦɚɣɛɭɬɧɶɨɦɭ ɡɚɦɿɧɚ ɜ ɞɠɟɪɟɥɿ ɠɢɜɥɟɧɧɹ ɚɤɬɢɜɧɨɝɨ ɨɩɨɪɭ ɧɚ 
ɿɧɞɭɤɬɢɜɧɨ-єɦɧɿɫɧɢɣ ɩɟɪɟɬɜɨɪɸɜɚɱ [36] ɞɨɡɜɨɥɢɥɚ ɨɬɪɢɦɚɬɢ ɡɨɜɧɿɲɧɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ 
ɛɥɢɡɶɤɭ ɞɨ ɜɟɪɬɢɤɚɥɶɧɨʀ (ɲɬɢɤɨɜɨʀ), ɳɨ ɡɧɚɱɧɨ ɪɨɡɲɢɪɢɥɨ ɞɿɚɩɚɡɨɧ ɫɬɿɣɤɨɝɨ ɿɫɧɭɜɚɧɧɹ 
ɫɢɫɬɟɦɢ «ɞɠɟɪɟɥɨ-ɪɨɡɪɹɞ». Ɉɞɧɚɤ ɡɚɫɬɨɫɭɜɚɧɧɹ ɪɟɚɤɬɢɜɧɢɯ ɩɟɪɟɬɜɨɪɸɜɚɱɿɜ ɡɧɚɱɧɨ ɭɫɤɥɚ-
ɞɧɸє ɤɨɧɫɬɪɭɤɰɿɸ ɞɠɟɪɟɥɚ ɬɚ ɩɿɞɜɢɳɭє ɣɨɝɨ ɜɚɪɬɿɫɬɶ. Ʉɪɿɦ ɬɨɝɨ, ɡɛɿɥɶɲɭєɬɶɫɹ ɿ ɜɚɝɚ ɬɚ-
ɤɨɝɨ ɞɠɟɪɟɥɚ (ɜɿɞ 11 ɞɨ 22 ɤɝ ɧɚ 1 ɤȼɬ ɡɚɥɟɠɧɨ ɜɿɞ ɩɨɬɭɠɧɨɫɬɿ). Ⱦɥɹ ɭɫɬɚɧɨɜɨɤ ɩɿɞɜɢɳɟɧɨʀ 
ɩɨɬɭɠɧɨɫɬɿ ɧɢɦɢ ɛɭɥɨ ɪɨɡɪɨɛɥɟɧɨ ɿ ɜɩɪɨɜɚɞɠɟɧɨ ɛɿɥɶɲ ɟɤɨɧɨɦɧɿ ɞɠɟɪɟɥɚ ɠɢɜɥɟɧɧɹ ɡ ɦɨ-
ɠɥɢɜɿɫɬɸ ɤɟɪɭɜɚɧɧɹ ɩɚɪɚɦɟɬɪɚɦɢ ɭ ɲɢɪɨɤɢɯ ɦɟɠɚɯ ɧɚ ɨɫɧɨɜɿ ɜɟɧɬɢɥɶɧɢɯ ɩɟɪɟɬɜɨɪɸɜɚɱɿɜ 
(ɬɢɪɢɫɬɨɪɿɜ), ɤɪɭɬɨɩɚɞɚɸɱɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜ ɹɤɢɯ ɡɚɛɟɡɩɟɱɭєɬɶɫɹ ɚɜɬɨɦɚɬɢɱɧɢɦ ɪɟɝɭɥɸ-
ɜɚɧɧɹɦ ɫɬɪɭɦɭ (ɪɢɫ. 5, ɛ).  

 
 

 

Ɋɢɫ. 5. ɋɯɟɦɢ ɞɠɟɪɟɥ ɠɢɜɥɟɧɧɹ ɬɥɿɸɱɨɝɨ ɪɨɡɪɹɞɭ ɡ ɚɤɬɢɜɧɢɦ ɛɚɥɚɫɬɧɢɦ ɨɩɨɪɨɦ  
ɜ ɤɨɥɿ ɪɨɡɪɹɞɭ (ɚ) ɬɚ ɩɟɪɟɬɜɨɪɸɜɚɱɚɦɢ ɤɥɚɩɚɧɿɜ (ɛ):  

ȼ – ɜɢɩɪɹɦɥɹɱ; ɍȼ – ɤɟɪɨɜɚɧɢɣ ɜɢɩɪɹɦɥɹɱ; AɊɌ – ɚɜɬɨɦɚɬɢɱɧɢɣ ɪɟɝɭɥɹɬɨɪ ɫɬɪɭɦɭ;  
ɊɄ – ɪɨɡɪɹɞɧɢɣ ɩɪɨɦɿɠɨɤ; R – ɪɟɡɢɫɬɨɪ; L – ɡɝɥɚɞɠɭɸɱɢɣ ɮɿɥɶɬɪ; Ɍ – ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɪɨɡɝɥɹɧɭɬɢɣ ɩɟɪɿɨɞ ɡɚɜɟɪɲɭєɬɶɫɹ ɨɩɭɛɥɿɤɭɜɚɧɧɹɦ ɜ 1981 ɪɨɰɿ Ⱦ. ȱ. Ʉɨ-
ɬɟɥɶɧɢɤɨɜɢɦ ɦɨɧɨɝɪɚɮɿʀ [37], ɜ ɹɤɿɣ ɜɿɧ ɭɡɚɝɚɥɶɧɸє ɪɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ ɬɚ ɞɨɫɜɿɞ ɩɪɨ-
ɦɢɫɥɨɜɨɝɨ ɡɚɫɬɨɫɭɜɚɧɧɹ ɬɥɿɸɱɨɝɨ ɪɨɡɪɹɞɭ ɩɪɢ ɡɜɚɪɸɜɚɧɧɿ ɪɿɡɧɨɪɿɞɧɢɯ ɦɟɬɚɥɿɜ, ɫɩɥɚɜɿɜ ɬɚ 
ɧɟɦɟɬɚɥɟɜɢɯ ɦɚɬɟɪɿɚɥɿɜ ɿɡ ɦɟɬɚɥɚɦɢ; ɪɨɡɝɥɹɞɚє ɩɪɨɰɟɫɢ ɜ ɝɚɡɨɪɨɡɪɹɞɧɿɣ ɩɥɚɡɦɿ ɫɟɪɟɞɧɿɯ 
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ɬɢɫɤɿɜ; ɧɚɜɨɞɢɬɶ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɨɡɪɨɛɥɟɧɨɝɨ ɿ ɜɩɪɨɜɚɞɠɟɧɨɝɨ ɜ ɩɪɨɦɢɫɥɨɜɿɫɬɶ ɨɛɥɚɞ-
ɧɚɧɧɹ ɬɚ ɜɤɚɡɭє ɧɚ ɨɫɧɨɜɧɿ ɩɪɨɛɥɟɦɢ ɬɚ ɩɟɪɫɩɟɤɬɢɜɢ ɡɚɫɬɨɫɭɜɚɧɧɹ ɬɥɿɸɱɨɝɨ ɪɨɡɪɹɞɭ ɩɪɢ 
ɞɢɮɭɡɿɣɧɨɦɭ ɡɜɚɪɸɜɚɧɧɿ ɬɚ ɩɚɹɧɧɿ. əɤ ɨɫɧɨɜɧɿ ɮɚɤɬɨɪɢ, ɳɨ ɨɛɦɟɠɭɸɬɶ ɲɢɪɨɤɟ ɩɪɨɦɢɫ-
ɥɨɜɟ ɡɚɫɬɨɫɭɜɚɧɧɹ ɬɚɤɨɝɨ ɞɠɟɪɟɥɚ ɟɧɟɪɝɿʀ ɜ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɪɨɰɟɫɚɯ ɡ’єɞɧɚɧɧɹ ɦɚɬɟɪɿɚɥɿɜ, 
ɜɿɧ ɜɢɞɿɥɹɜ ɧɟɞɨɫɬɚɬɧɸ ɫɬɿɣɤɿɫɬɶ ɬɥɿɸɱɨɝɨ ɪɨɡɪɹɞɭ ɜ ɦɟɠɚɯ ɨɛɪɚɧɨʀ ɮɨɪɦɢ, ɜɢɤɥɢɤɚɧɨʀ 
ɮɥɭɤɬɭɚɰɿєɸ ɣɨɝɨ ɟɧɟɪɝɟɬɢɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ, ɬɚ ɨɛɦɟɠɟɧɢɣ ɞɿɚɩɚɡɨɧ ɦɚɬɟɪɿɚɥɿɜ, ɳɨ ɡɜɚɪɸ-
ɸɬɶɫɹ, ɨɫɤɿɥɶɤɢ ɞɟɬɚɥɿ, ɭ ɰɶɨɦɭ ɜɢɩɚɞɤɭ, є ɨɞɧɢɦ ɡ ɟɥɟɤɬɪɨɞɿɜ ɪɨɡɪɹɞɭ (ɤɚɬɨɞɨɦ).  

ɍ ɡɜ’ɹɡɤɭ ɡ ɰɢɦ ɨɫɧɨɜɧɚ ɭɜɚɝɚ ɜɱɟɧɢɯ ɭ ɳɨɞɨ ɿɨɧɧɨɝɨ ɧɚɝɪɿɜɭ ɜ ɝɚɡɨɪɨɡɪɹɞɧɿɣ ɩɥɚɡɦɿ 
ɩɪɨɬɹɝɨɦ ɨɫɬɚɧɧɿɯ ɞɟɫɹɬɢɥɿɬɶ ɛɭɥɚ ɩɪɢɤɭɬɚ ɞɨ ɩɨɲɭɤɭ ɫɩɨɫɨɛɿɜ ɪɨɡɲɢɪɟɧɧɹ ɬɟɯɧɨɥɨɝɿɱ-
ɧɢɯ ɦɨɠɥɢɜɨɫɬɟɣ ɬɥɿɸɱɨɝɨ ɪɨɡɪɹɞɭ, ɡɨɤɪɟɦɚ, ɲɥɹɯɨɦ ɪɨɡɪɨɛɤɢ ɬɚ ɜɩɪɨɜɚɞɠɟɧɧɹ ɧɨɜɢɯ, 
ɛɿɥɶɲ ɞɨɫɤɨɧɚɥɢɯ ɞɠɟɪɟɥ ɟɧɟɪɝɿʀ ɞɥɹ ɡɜɚɪɸɜɚɧɧɹ ɬɚ ɩɚɹɧɧɹ ɧɚ ɣɨɝɨ ɨɫɧɨɜɿ. 

Ɍɥɿɸɱɢɣ ɪɨɡɪɹɞ ɿɡ ɩɨɪɨɠɧɢɫɬɢɦ ɤɚɬɨɞɨɦ ɜ ɭɦɨɜɚɯ ɩɪɟɰɢɡɿɣɧɨɝɨ ɡɜɚɪɸɜɚɧɧɹ ɬɚ ɩɚ-
ɹɧɧɹ. Ɂ ɬɥɿɸɱɢɦ ɪɨɡɪɹɞɨɦ, ɳɨ ɝɨɪɢɬɶ ɭ ɩɨɪɨɠɧɢɫɬɨɦɭ ɤɚɬɨɞɿ, ɜɿɞɤɪɢɬɢɦ ɉɚɲɟɧɨɦ ɧɚ ɩɨɱɚ-
ɬɤɭ ɏɏ ɫɬɨɥɿɬɬɹ, ɩɨɜ’ɹɡɚɧɨ ɛɟɡɥɿɱ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɧɚɭɤɨɜɢɯ ɿ ɩɪɢɤɥɚɞɧɢɯ ɧɚɩɪɹɦɿɜ ɡɚɫɬɨɫɭ-
ɜɚɧɧɹ ɟɥɟɤɬɪɢɱɧɨɝɨ ɫɬɪɭɦɭ, ɳɨ ɩɪɨɬɿɤɚє ɜ ɝɚɡɨɜɨɦɭ ɫɟɪɟɞɨɜɢɳɿ. ɉɟɪɟɞɭɫɿɦ ɿɫɬɨɪɢɱɧɨ ɰɟ 
ɨɛɥɚɫɬɶ ɞɨɫɥɿɞɠɟɧɧɹ ɫɩɟɤɬɪɚ ɫɜɿɬɿɧɧɹ. ɍɠɟ ɬɨɞɿ ɩɟɪɲɿ ɞɨɫɥɿɞɧɢɤɢ ɜɿɞɡɧɚɱɚɥɢ ɜɢɧɹɬɤɨɜɿ ɨɫɨ-
ɛɥɢɜɨɫɬɿ ɪɨɡɪɹɞɭ ɭ ɜɢɩɚɞɤɭ ɜɢɤɨɪɢɫɬɚɧɧɹ ɧɟ ɩɥɨɫɤɨɝɨ, ɚ ɩɨɪɨɠɧɢɫɬɨɝɨ ɤɚɬɨɞɚ. 

ɉɟɪɟɞɭɦɨɜɨɸ ɞɥɹ ɜɢɤɨɪɢɫɬɚɧɧɹ ɬɥɿɸɱɨɝɨ ɪɨɡɪɹɞɭ ɜ ɩɪɨɰɟɫɚɯ ɧɚɝɪɿɜɭ ɬɚ ɨɛɪɨɛɤɢ ɦɚ-
ɬɟɪɿɚɥɿɜ ɫɬɚɥɢ ɪɨɛɨɬɢ ɚɧɝɥɿɣɫɶɤɨɝɨ ɜɱɟɧɨɝɨ ȼɿɥɶɹɦɚ Ʉɪɭɤɫɚ, ɜɢɤɨɧɚɧɿ ɳɟ ɧɚɩɪɢɤɿɧɰɿ 
ɏȱɏ ɫɬ. Ⱦɨɫɥɿɞɠɭɸɱɢ ɟɥɟɤɬɪɢɱɧɿ ɹɜɢɳɚ ɜ ɝɚɡɚɯ ɜɫɟɪɟɞɢɧɿ ɜɚɤɭɭɦɧɨʀ ɬɪɭɛɤɢ ɜɿɧ ɞɿɣɲɨɜ 
ɜɢɫɧɨɜɤɭ, ɳɨ ɜɿɞɤɪɢɬɿ ɜ 1859 ɪɨɰɿ ɜɱɟɧɢɦ ɘɥɿɭɫɨɦ ɉɥɸɤɤɟɪɨɦ ɤɚɬɨɞɧɿ ɩɪɨɦɟɧɿ є ɧɿɳɨ 
ɿɧɲɟ ɹɤ ɡɚɪɹɞɠɟɧɿ ɱɚɫɬɢɧɤɢ (ɟɥɟɤɬɪɨɧɢ), ɳɨ ɜɢɥɿɬɚɸɬɶ ɿɡ ɤɚɬɨɞɚ ɡ ɜɟɥɢɤɨɸ ɲɜɢɞɤɿɫɬɸ 
ɩɿɞ ɩɪɹɦɢɦ ɤɭɬɨɦ ɞɨ ɧɶɨɝɨ. ȼɿɧ ɬɚɤɨɠ ɩɨɤɚɡɚɜ ɦɨɠɥɢɜɿɫɬɶ ʀɯ ɮɨɤɭɫɭɜɚɧɧɹ, ɜɢɤɨɪɢɫɬɨɜɭ-
ɸɱɢ ɩɪɢ ɰɶɨɦɭ ɧɟ ɩɥɨɫɤɢɣ, ɚ ɩɨɪɨɠɧɢɫɬɢɣ ɤɚɬɨɞ ɧɚɩɿɜɫɮɟɪɢɱɧɨʀ ɮɨɪɦɢ.  

ɍ ɩɨɞɚɥɶɲɨɦɭ ɣ ɞɨ ɫɶɨɝɨɞɟɧɧɹ ɬɥɿɸɱɢɣ ɪɨɡɪɹɞ ɡ ɨɫɰɢɥɹɰɿєɸ ɟɥɟɤɬɪɨɧɿɜ ɭ ɤɚɬɨɞɧɿɣ 
ɩɨɪɨɠɧɢɧɿ ɡɧɚɣɲɨɜ ɩɨɲɢɪɟɧɧɹ ɜ ɪɿɡɧɢɯ ɝɚɥɭɡɹɯ ɩɪɨɦɢɫɥɨɜɨɫɬɿ – ɜɿɞ ɟɥɟɤɬɪɨɧɧɨʀ (ɩɪɢ 
ɜɢɝɨɬɨɜɥɟɧɧɿ ɿɨɧɧɢɯ ɞɠɟɪɟɥ ɡ ɩɨɪɨɠɧɢɫɬɢɦ ɤɚɬɨɞɨɦ: ɫɬɚɛɿɥɿɬɪɨɧɢ, ɬɢɪɚɬɪɨɧɢ ɡ ɯɨɥɨɞ-
ɧɢɦ ɩɨɪɨɠɧɢɫɬɢɦ ɤɚɬɨɞɨɦ, ɝɚɡɨɪɨɡɪɹɞɧɿ ɥɚɦɩɢ; ɞɥɹ ɨɬɪɢɦɚɧɧɹ ɬɨɧɤɢɯ ɦɟɬɚɥɟɜɢɯ ɩɥɿɜɨɤ 
ɬɚ ɡɚɯɢɫɧɢɯ ɩɨɤɪɢɬɬɿɜ ɬɨɳɨ) ɞɨ ɦɟɬɚɥɨɨɛɪɨɛɧɨʀ (ɭ ɩɪɨɰɟɫɚɯ ɿɨɧɧɨʀ ɨɛɪɨɛɤɢ ɬɚ ɦɨɞɢɮɿ-
ɤɚɰɿʀ ɦɟɬɚɥɟɜɢɯ ɩɨɜɟɪɯɨɧɶ, ɩɨɜɟɪɯɧɟɜɨʀ ɯɿɦɿɤɨ-ɬɟɪɦɿɱɧɨʀ ɨɛɪɨɛɤɢ ɜ ɬɥɿɸɱɨɦɭ ɪɨɡɪɹɞɿ, ɡ 
ɦɟɬɨɸ ɧɚɞɚɧɧɹ ɧɟɨɛɯɿɞɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɩɨɜɟɪɯɨɧɶ ɞɟɬɚɥɟɣ, ɳɨ ɨɛɪɨɛɥɹɸɬɶɫɹ, ɚ ɬɚɤɨɠ 
ɞɥɹ ɡ’єɞɧɚɧɧɹ ɦɚɬɟɪɿɚɥɿɜ ɤɨɧɰɟɧɬɪɨɜɚɧɢɦɢ ɟɥɟɤɬɪɨɧɧɢɦɢ ɩɭɱɤɚɦɢ).  

Ɉɞɧɚɤ ɡɧɚɞɨɛɢɥɨɫɹ ɦɚɣɠɟ ɫɨɬɧɿ ɪɨɤɿɜ, ɳɨɛ ɬɚɤɟ ɩɨɬɭɠɧɟ ɞɠɟɪɟɥɨ ɟɧɟɪɝɿʀ ɡɧɚɣɲɥɨ 
ɫɜɨє ɡɚɫɬɨɫɭɜɚɧɧɹ ɞɥɹ ɡ’єɞɧɚɧɧɹ ɦɚɬɟɪɿɚɥɿɜ. Ɍɚɤ, ɩɨɫɬɚɜɥɟɧɟ ɡɚɜɞɚɧɧɹ ɪɨɡɲɢɪɟɧɧɹ ɦɨɠ-
ɥɢɜɨɫɬɟɣ ɞɢɮɭɡɿɣɧɨɝɨ ɡɜɚɪɸɜɚɧɧɹ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹ ɿɨɧɧɢɯ ɬɟɯɧɨɥɨɝɿɣ ɛɭɥɚ ɜɢɪɿɲɟɧɚ ɧɚ-
ɩɪɢɤɿɧɰɿ 2000-ɯ ɪɨɤɿɜ, ɤɨɥɢ ɜɱɟɧɢɦɢ ɑɟɪɧɿɝɿɜɫɶɤɨɝɨ ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɭɧɿ-
ɜɟɪɫɢɬɟɬɭ Ƚ. ɉ. Ȼɨɥɨɬɨɜɢɦ ɬɚ Ɇ. Ƚ. Ȼɨɥɨɬɨɜɢɦ ɛɭɥɨ ɜɩɟɪɲɟ ɨɩɭɛɥɿɤɨɜɚɧɨ ɪɟɡɭɥɶɬɚɬɢ 
ɞɨɫɥɿɞɠɟɧɶ ɫɬɿɣɤɨɫɬɿ ɬɥɿɸɱɨɝɨ ɪɨɡɪɹɞɭ, ɿɧɿɰɿɣɨɜɚɧɨɝɨ ɜ ɩɨɪɨɠɧɢɫɬɨɦɭ ɤɚɬɨɞɿ ɫɬɨɫɨɜɧɨ 
ɞɨ ɭɦɨɜ ɡɜɚɪɸɜɚɥɶɧɨɝɨ ɧɚɝɪɿɜɭ [38; 39].  

Ƚɨɥɨɜɧɨɸ ɨɫɨɛɥɢɜɿɫɬɸ ɬɚɤɨɝɨ ɞɠɟɪɟɥɚ ɧɚɝɪɿɜɭ, ɳɨ ɜɿɞɪɿɡɧɹє ɣɨɝɨ ɜɿɞ ɿɧɲɢɯ ɝɚɡɨɪɨɡ-
ɪɹɞɧɢɯ ɞɠɟɪɟɥ, ɡɚɩɪɨɩɨɧɨɜɚɧɢɯ ȼ. ɋ. ȼɚɧɿɧɢɦ ɬɚ Ⱦ. ȱ. Ʉɨɬɟɥɶɧɿɤɨɜɢɦ, ɜ ɹɤɢɯ ɡɚɛɟɡɩɟɱɭ-
єɬɶɫɹ ɩɪɹɦɢɣ ɧɚɝɪɿɜ ɞɟɬɚɥɟɣ, ɳɨ ɡɜɚɪɸɸɬɶɫɹ, ɲɥɹɯɨɦ ɛɨɦɛɚɪɞɭɜɚɧɧɹ ʀɯɧɶɨʀ ɩɨɜɟɪɯɧɿ 
ɩɪɢɫɤɨɪɟɧɢɦɢ ɩɨɡɢɬɢɜɧɢɦɢ ɿɨɧɚɦɢ ɪɨɛɨɱɨɝɨ ɝɚɡɭ (ɪɢɫ. 6, ɚ), є ɜɿɞɫɭɬɧɿɫɬɶ ɝɚɥɶɜɚɧɿɱɧɨɝɨ 
ɡɜ’ɹɡɤɭ ɜɢɪɨɛɭ ɡ ɟɥɟɤɬɪɨɞɚɦɢ ɪɨɡɪɹɞɭ [40; 41]. Ɍɨɛɬɨ ɡɜɚɪɸɜɚɧɿ ɞɟɬɚɥɿ є ɟɥɟɤɬɪɨɧɟɣɬɪɚ-
ɥɶɧɢɦɢ, ɳɨ ɞɨɡɜɨɥɹє ɡɞɿɣɫɧɸɜɚɬɢ ɡɜɚɪɸɜɚɧɧɹ ɹɤ ɦɟɬɚɥɟɜɢɯ, ɬɚɤ ɿ ɧɟɦɟɬɚɥɟɜɢɯ ɜɢɪɨɛɿɜ ɭ 
ɪɿɡɧɢɯ ʀɯ ɩɨєɞɧɚɧɧɹɯ. ȱɡ ɡɚɦɿɧɨɸ ɤɚɬɨɞɚ ɜ ɪɨɡɪɹɞɧɿɣ ɫɢɫɬɟɦɿ ɧɚ ɦɟɬɚɥɟɜɢɣ ɩɨɪɨɠɧɢɫɬɢɣ 
ɰɢɥɿɧɞɪ ɡɚɡɧɚɜ ɡɦɿɧ ɿ ɫɚɦ ɦɟɯɚɧɿɡɦ ɡɜɚɪɸɜɚɥɶɧɨɝɨ ɧɚɝɪɿɜɭ ɜ ɌɊɉɄ, ɩɪɢ ɹɤɨɦɭ ɡɞɿɣɫɧɸ-
єɬɶɫɹ ɧɟ ɩɪɹɦɢɣ ɧɚɝɪɿɜ ɭ ɪɟɡɭɥɶɬɚɬɿ ɛɨɦɛɚɪɞɭɜɚɧɧɹ ɩɨɜɟɪɯɧɿ ɞɟɬɚɥɟɣ ɟɥɟɤɬɪɨɧɚɦɢ, ɟɦɿ-
ɬɨɜɚɧɢɦɢ ɡ ɩɨɜɟɪɯɧɿ ɩɨɪɨɠɧɢɫɬɨɝɨ ɤɚɬɨɞɚ ɜɧɚɫɥɿɞɨɤ ɿɨɧɧɨ-ɟɥɟɤɬɪɨɧɧɨʀ ɟɦɿɫɿʀ ɿ ɩɪɢɫɤɨ-
ɪɟɧɢɯ ɜ ɟɥɟɤɬɪɢɱɧɨɦɭ ɩɨɥɿ ɨɛɥɚɫɬɿ ɤɚɬɨɞɧɨɝɨ ɩɚɞɿɧɧɹ ɩɨɬɟɧɰɿɚɥɿɜ ɬɥɿɸɱɨɝɨ ɪɨɡɪɹɞɭ 
(ɪɢɫ. 6, ɛ) [42; 43].  
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Ɋɢɫ. 6. ɋɯɟɦɢ ɡɜɚɪɸɜɚɥɶɧɨɝɨ ɧɚɝɪɿɜɭ ɜ ɧɨɪɦɚɥɶɧɨɦɭ ɬɥɿɸɱɨɦɭ ɪɨɡɪɹɞɿ (ɚ)  
ɬɚ ɪɨɡɪɹɞɿ ɜ ɩɨɪɨɠɧɢɫɬɨɦɭ ɤɚɬɨɞɿ (ɛ):  

1,2 – ɞɟɬɚɥɿ, ɳɨ ɡɜɚɪɸɸɬɶɫɹ (ɤɚɬɨɞ ɭ ɜɢɩɚɞɤɭ ɧɨɪɦɚɥɶɧɨɝɨ ɬɥɿɸɱɨɝɨ ɪɨɡɪɹɞɭ); 3 – ɰɢɥɿɧɞɪɢɱɧɢɣ ɚɧɨɞ;  
4 – ɬɪɚєɤɬɨɪɿɹ ɪɭɯɭ ɿɨɧɿɜ; 5 – ɰɢɥɿɧɞɪɢɱɧɢɣ ɩɨɪɨɠɧɢɫɬɢɣ ɤɚɬɨɞ; 6 – ɨɛɥɚɫɬɶ ɜɿɞ’єɦɧɨɝɨ ɬɥɿɸɱɨɝɨ  

ɫɜɿɬɿɧɧɹ; dk – ɬɟɦɧɢɣ ɤɚɬɨɞɧɢɣ ɩɪɨɫɬɿɪ; Lɤ-ɞ - ɜɿɞɫɬɚɧɶ ɤɚɬɨɞ – ɞɟɬɚɥɶ  
Ⱦɠɟɪɟɥɨ: [44]. 

ɍ ɩɨɞɚɥɶɲɿ ɪɨɤɢ (2009–2014) ɧɢɦɢ ɛɭɥɨ ɡɞɿɣɫɧɟɧɨ ɤɨɦɩɥɟɤɫ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨ-
ɫɥɿɞɠɟɧɶ ɮɿɡɢɤɨ-ɬɟɯɧɿɱɧɢɯ, ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɬɚ ɟɧɟɪɝɟɬɢɱɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɬɥɿɸɱɨɝɨ ɪɨ-
ɡɪɹɞɭ ɡ ɩɨɪɨɠɧɢɫɬɢɦ ɤɚɬɨɞɨɦ ɜ ɭɦɨɜɚɯ, ɩɪɢɬɚɦɚɧɧɢɯ ɜɢɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɦɭ ɧɚɝɪɿ-
ɜɚɧɧɸ ɜ ɝɚɡɨɪɨɡɪɹɞɧɿɣ ɩɥɚɡɦɿ, ɚ ɬɚɤɨɠ ɜɢɡɧɚɱɟɧɧɸ ɫɮɟɪɢ ɣɨɝɨ ɿɫɧɭɜɚɧɧɹ [45; 46]. Ɍɚɤɨɠ 
ɭ ɪɨɛɨɬɚɯ [48; 49] ɩɨɤɚɡɚɧɨ ɡɚɫɬɨɫɭɜɚɧɧɹ ɬɥɿɸɱɨɝɨ ɪɨɡɪɹɞɭ ɡ ɦɟɬɨɸ ɚɤɬɢɜɚɰɿʀ ɬɚ ɦɨɞɢɮɿ-
ɤɭɜɚɧɧɹ ɚɤɬɢɜɧɢɯ ɦɟɬɚɥɿɜ ɩɟɪɟɞ ɡɜɚɪɸɜɚɧɧɹɦ. ɍ ɠɨɜɬɧɿ 2014 ɪɨɤɭ Ƚ. ɉ. Ȼɨɥɨɬɨɜɢɦ ɬɚ 
Ɇ. Ƚ. Ȼɨɥɨɬɨɜɢɦ ɛɭɥɨ ɨɬɪɢɦɚɧɨ ɩɚɬɟɧɬ ɧɚ ɤɨɪɢɫɧɭ ɦɨɞɟɥɶ [47]. 

ɍ 2016 ɪɨɰɿ Ƚ. ɉ. Ȼɨɥɨɬɨɜɢɦ ɛɭɥɨ ɨɩɭɛɥɿɤɨɜɚɧɨ ɦɨɧɨɝɪɚɮɿɸ [50], ɹɤɚ, ɩɨ ɫɭɬɿ, є ɞɪɭɝɨɸ 
ɫɩɪɨɛɨɸ ɭɡɚɝɚɥɶɧɟɧɧɹ ɞɚɧɢɯ ɡɿ ɡɜɚɪɸɜɚɧɧɹ ɬɚ ɩɚɹɧɧɹ ɜ ɬɥɿɸɱɨɦɭ ɪɨɡɪɹɞɿ ɡ ɦɨɦɟɧɬɭ ɜɢɞɚɧɧɹ 
ɦɨɧɨɝɪɚɮɿʀ Ⱦ. ȱ. Ʉɨɬɟɥɶɧɿɤɨɜɚ. ɍ ɧɶɨɦɭ ɭɡɚɝɚɥɶɧɟɧɿ ɮɿɡɢɤɚ, ɬɟɯɧɿɤɚ ɣ ɞɨɫɜɿɞ ɩɪɨɦɢɫɥɨɜɨɝɨ 
ɡɚɫɬɨɫɭɜɚɧɧɹ ɩɥɚɡɦɢ ɬɥɿɸɱɨɝɨ ɪɨɡɪɹɞɭ ɩɪɢ ɡɜɚɪɸɜɚɧɧɿ ɬɚ ɨɛɪɨɛɰɿ ɦɚɬɟɪɿɚɥɿɜ.  

ȼɢɫɧɨɜɤɢ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɫɬɚɬɬɿ. Ɂɚɫɬɨɫɭɜɚɧɧɹ ɬɥɿɸɱɨɝɨ ɪɨɡɪɹɞɭ ɜ ɞɢɮɭɡɿɣɧɨɦɭ ɡɜɚ-
ɪɸɜɚɧɧɿ, ɩɨɱɚɬɨɤ ɹɤɨɦɭ ɛɭɥɨ ɩɨɤɥɚɞɟɧɨ ɳɟ ɜ 1962 ɪɨɰɿ ɞɨɫɥɿɞɠɟɧɧɹɦɢ ȼ. ɋ. ȼɚɧɿɧɚ ɿ ɩɪɨ-
ɞɨɜɠɟɧɟ ɪɨɛɨɬɚɦɢ Ⱦ. ȱ. Ʉɨɬɟɥɶɧɿɤɨɜɚ, Ƚ. ɉ. Ȼɨɥɨɬɨɜɚ ɬɚ ɿɧɲɢɦɢ ɭɤɪɚʀɧɫɶɤɢɦɢ ɜɱɟɧɢɦɢ 
ɩɪɢɜɟɥɨ ɞɨ ɬɨɝɨ, ɳɨ ɰɟ ɞɠɟɪɟɥɨ ɧɚɝɪɿɜɭ ɞɨɫɢɬɶ ɲɜɢɞɤɨ ɩɨɫɿɥɨ ɝɿɞɧɟ ɦɿɫɰɟ ɫɟɪɟɞ ɿɧɲɢɯ 
ɞɠɟɪɟɥ ɟɧɟɪɝɿʀ ɞɥɹ ɞɢɮɭɡɿɣɧɨɝɨ ɡɜɚɪɸɜɚɧɧɹ ɬɚ ɩɚɹɧɧɹ. Ɉɞɧɚɤ ɩɨɞɚɥɶɲɢɣ ɪɨɡɜɢɬɨɤ ɿ ɲɢ-
ɪɨɤɟ ɩɪɨɦɢɫɥɨɜɟ ɜɩɪɨɜɚɞɠɟɧɧɹ ɰɶɨɝɨ ɞɠɟɪɟɥɚ ɧɚɝɪɿɜɭ ɨɛɦɟɠɭɜɚɥɨɫɹ ɧɚɫɚɦɩɟɪɟɞ ɧɟɞɨɫ-
ɬɚɬɧɶɨɸ ɣɨɝɨ ɬɟɯɧɨɥɨɝɿɱɧɿɫɬɸ, ɳɨ ɩɨɜ’ɹɡɚɧɨ ɡ ɨɛɦɟɠɟɧɨɸ ɧɨɦɟɧɤɥɚɬɭɪɨɸ ɦɚɬɟɪɿɚɥɿɜ, 
ɳɨ ɡɜɚɪɸɸɬɶɫɹ.  

ɉɿɞɜɢɳɢɬɢ ɬɟɯɧɨɥɨɝɿɱɧɿ ɦɨɠɥɢɜɨɫɬɿ ɬɥɿɸɱɨɝɨ ɪɨɡɪɹɞɭ ɹɤ ɞɠɟɪɟɥɚ ɡɜɚɪɸɜɚɥɶɧɨɝɨ ɧɚ-
ɝɪɿɜɭ ɜɞɚɥɨɫɹ ɥɢɲɟ ɡɚ ɪɚɯɭɧɨɤ ɪɨɡɪɨɛɤɢ ɬɚ ɫɬɜɨɪɟɧɧɹ ɧɨɜɨɝɨ, ɛɿɥɶɲ ɞɨɫɤɨɧɚɥɨɝɨ ɝɚɡɨ-
ɪɨɡɪɹɞɧɨɝɨ ɞɠɟɪɟɥɚ ɧɚ ɨɫɧɨɜɿ ɬɥɿɸɱɨɝɨ ɪɨɡɪɹɞɭ, ɳɨ ɝɨɪɢɬɶ ɭ ɩɨɪɨɠɧɢɫɬɨɦɭ ɤɚɬɨɞɿ. 
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Ⱦɨɫɜɿɞ ɡɚɫɬɨɫɭɜɚɧɧɹ ɬɥɿɸɱɨɝɨ ɪɨɡɪɹɞɭ ɜ ɩɪɨɰɟɫɚɯ ɡɜɚɪɸɜɚɧɧɹ ɜ ɬɜɟɪɞɿɣ ɮɚɡɿ ɩɨɤɚɡɭє, 
ɳɨ ɧɚɣɛɿɥɶɲ ɩɟɪɫɩɟɤɬɢɜɧɢɦɢ ɧɚɩɪɹɦɚɦɢ ɩɨɞɚɥɶɲɢɯ ɪɨɡɪɨɛɨɤ ɫɬɚɧɭɬɶ ɫɬɜɨɪɟɧɧɹ ɚɜɬɨ-
ɦɚɬɢɡɨɜɚɧɢɯ ɭɫɬɚɧɨɜɨɤ ɬɚ ɫɢɫɬɟɦ ɤɟɪɭɜɚɧɧɹ ɩɪɨɰɟɫɨɦ ɞɢɮɭɡɿɣɧɨɝɨ ɡɜɚɪɸɜɚɧɧɹ ɜ ɬɥɿɸ-
ɱɨɦɭ ɪɨɡɪɹɞɿ ɧɚ ɛɚɡɿ ɦɿɤɪɨɩɪɨɰɟɫɨɪɧɨʀ ɬɟɯɧɿɤɢ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɦɚɬɟɦɚɬɢɱɧɢɯ ɦɨɞɟɥɟɣ 
ɞɥɹ ɮɨɪɦɭɜɚɧɧɹ ɨɩɬɢɦɚɥɶɧɢɯ ɚɥɝɨɪɢɬɦɿɜ ɤɟɪɭɜɚɧɧɹ.  
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Maksym Bolotov, Iryna Prybytko, Iryna Nahorna 

GLOW DISCHARGE AS A HEATING SOURCE FOR THE PROCESSES  

OF JOINING OF DIFFERENT MATERIALS (REVIEW) 

Introduction. The glow discharge, known for its bright light effects, has become widespread in various fields of science 

and technology, in particular, for the production of electron and light beams, surface treatment of materials, for protective 

coatings, etc. As a source of welding heat, glow discharge is used relatively recently and its development in this area is asso-

ciated with very interesting and, sometimes, completely contradictory facts.  

The purpose of the work. The purpose of this work is to acquaint the reader with the main historical milestones of the 

formation of the glow discharge as a source of surface heating in the processes of welding and soldering materials, and the 

difficulties encountered by domestic researchers to achieve their goal. 

The main stages of development of the glow discharge as a source of surface heating in the processes of diffusion 

welding and brazing. Historically, the first attempts to use glow discharge in the process of joining materials occurred in the 

60s of last century. Even then, domestic scientists noted a range of its features, such as uniform heating, the ability to adjust 

technological parameters in a wide range, the ability to process and modify surfaces before welding. However, a number of 

shortcomings have been identified that limit its widespread use in these processes, mainly related to the partial or complete 

loss of its stability and the transition to other, more stable forms of gas discharge. 

Hollow cathode glow discharge in the conditions of precision welding and brazing. The long search for ways to improve 

plasma technology in relation to welding heating conditions has led to the development of a new energy source for diffusion 

welding and soldering based on a glow discharge initiated in the cathode cavity. With a higher energy density in the heating 

spot, compared to a normal glow discharge, due to the oscillation of electrons in the cathode cavity, it can significantly expand 

the range of connected materials and provide heating for both conductive materials and dielectrics. 
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Conclusions. The experience of using glow discharge in solid phase welding shows that the most promising areas of 

further development will be the creation of automated installations and control systems for diffusion welding in glow discharge 

based on microprocessor technology using mathematical models to form optimal control algorithms. 

Keywords: plasma; glow discharge; hollow cathode; diffusion bonding; brazing. 
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