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Ɉɥɟɤɫɚɧɞɪ Ʉɨɪɧɿєɧɤɨ, ɋɟɪɝɿɣ Ɉɥɟɤɫɿєɧɤɨ, ɋɜɿɬɥɚɧɚ ɘɳɟɧɤɨ, Ɇɢɯɚɣɥɨ Ɋɭɞɟɧɤɨ 

ɊɈɁȼɂɌɈɄ ȾɀȿɊȿɅ ȿɅȿɄɌɊɂɑɇɈȽɈ ɇȺȽɊȱȼɍ ȾɅə ɉȺəɇɇə  
Ⱥɤɬɭɚɥɶɧɿɫɬɶ ɬɟɦɢ ɞɨɫɥɿɞɠɟɧɧɹ. Ɉɞɧɿєɸ ɡ ɧɚɣɛɿɥɶɲ ɩɨɲɢɪɟɧɢɯ ɬɟɯɧɨɥɨɝɿɣ ɡ’єɞɧɚɧɧɹ ɦɚɬɟɪɿɚɥɿɜ є ɩɚɹɧɧɹ. ɋɭ-

ɱɚɫɧɿ ɞɨɫɹɝɧɟɧɧɹ ɜ ɝɚɥɭɡɿ ɩɚɹɧɧɹ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɦɚɬɟɪɿɚɥɿɜ ɫɤɥɚɞɧɨ ɩɟɪɟɨɰɿɧɢɬɢ. ɐɟɣ ɫɩɨɫɿɛ ɡ’єɞɧɚɧɧɹ ɡɧɚɣɲɨɜ ɜɢɩɪɚ-
ɜɞɚɧɨ ɲɢɪɨɤɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ɭ ɛɚɝɚɬɶɨɯ ɝɚɥɭɡɹɯ ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɬɚ ɩɪɨɞɨɜɠɭє ɚɤɬɢɜɧɨ ɪɨɡɜɢɜɚɬɢɫɹ. Ɉɞɧɚɤ ɞɥɹ ɛɿɥɶɲ 
ɩɨɜɧɨɝɨ ɪɨɡɭɦɿɧɧɹ ɫɬɭɩɟɧɹ ɜɚɝɨɦɨɫɬɿ ɰɿєʀ ɬɟɯɧɨɥɨɝɿʀ ɜ ɧɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɨɦɭ ɩɪɨɝɪɟɫɿ ɧɟɨɛɯɿɞɧɨ ɜɨɥɨɞɿɬɢ ɡɧɚɧɧɹɦɢ ɩɪɨ 
ʀʀ ɿɫɬɨɪɢɱɧɢɣ ɪɨɡɜɢɬɨɤ. 

ɉɨɫɬɚɧɨɜɤɚ ɩɪɨɛɥɟɦɢ. ɍ ɰɶɨɦɭ ɤɨɧɬɟɤɫɬɿ ɟɬɚɩɢ ɪɨɡɜɢɬɤɭ ɬɟɯɧɨɥɨɝɿɣ ɩɚɹɧɧɹ ɬɚ ɨɫɨɛɥɢɜɨɫɬɟɣ ʀɯ ɡɚɫɬɨɫɭɜɚɧɧɹ 
є ɧɟɞɨɫɬɚɬɧɶɨ ɩɪɨɚɧɚɥɿɡɨɜɚɧɢɦɢ. 

Ⱥɧɚɥɿɡ ɨɫɬɚɧɧɿɯ ɞɨɫɥɿɞɠɟɧɶ ɿ ɩɭɛɥɿɤɚɰɿɣ. ɉɪɨɬɹɝɨɦ ɿɫɬɨɪɢɱɧɨɝɨ ɩɟɪɿɨɞɭ ɪɨɡɜɢɬɤɭ ɩɪɨɰɟɫɿɜ ɩɚɹɧɧɹ ɡɧɚɧɧɹ ɩɪɨ 
ɫɭɬɧɿɫɬɶ ɬɟɯɧɿɤɢ ɩɚɹɧɧɹ ɛɭɥɢ ɜɿɞɨɦɿ ɥɢɲɟ ɩɪɚɤɬɢɤɚɦ, ɿ ɬɿɥɶɤɢ ɜ ɨɫɬɚɧɧє ɩɿɜɫɬɨɥɿɬɬɹ ɩɚɹɧɧɹ ɿɧɬɟɧɫɢɜɧɨ ɜɢɜɱɚєɬɶɫɹ 
ɧɚɭɤɨɜɰɹɦɢ. 

ȼɢɞɿɥɟɧɧɹ ɧɟɞɨɫɥɿɞɠɟɧɢɯ ɱɚɫɬɢɧ ɡɚɝɚɥɶɧɨʀ ɩɪɨɛɥɟɦɢ. Ⱥɧɚɥɿɡ ɿɫɬɨɪɢɱɧɨɝɨ ɪɨɡɜɢɬɤɭ, ɫɭɱɚɫɧɨɝɨ ɫɬɚɧɭ ɿ ɩɪɨɝɧɨ-
ɡɭɜɚɧɧɹ ɧɚɩɪɹɦɿɜ ɪɨɡɜɢɬɤɭ ɩɚɹɧɧɹ ɞɨɫɿ ɜɢɤɨɧɭєɬɶɫɹ ɧɟɞɨɫɬɚɬɧɶɨ ɟɮɟɤɬɢɜɧɨ. 

ɉɨɫɬɚɧɨɜɤɚ ɡɚɜɞɚɧɧɹ. Ɇɟɬɨɸ ɪɨɛɨɬɢ є ɪɨɡɲɢɪɟɧɧɹ ɡɧɚɧɶ ɬɚ ɭɹɜɥɟɧɶ ɩɪɨ ɟɬɚɩɢ ɿɫɬɨɪɢɱɧɨɝɨ ɪɨɡɜɢɬɤɭ ɫɩɨɫɨɛɿɜ 
ɩɚɹɧɧɹ ɡ ɟɥɟɤɬɪɢɱɧɢɦɢ ɞɠɟɪɟɥɚɦɢ ɧɚɝɪɿɜɭ ɹɤ ɧɚɣɛɿɥɶɲ ɩɟɪɫɩɟɤɬɢɜɧɢɯ ɧɚ ɫɶɨɝɨɞɧɿ. 

ȼɢɤɥɚɞ ɨɫɧɨɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ. ȿɥɟɤɬɪɢɱɧɚ ɟɧɟɪɝɿɹ, ɹɤɚ є ɧɚɣɛɿɥɶɲ ɩɨɲɢɪɟɧɢɦ ɞɠɟɪɟɥɨɦ ɟɧɟɪɝɿʀ, ɩɨɱɚɥɚ ɜɢɤɨɪɢ-
ɫɬɨɜɭɜɚɬɢɫɹ ɜ ɩɚɹɧɧɿ ɳɟ ɭ XIX ɫɬɨɥɿɬɬɿ ɣ ɡɚɥɢɲɚєɬɶɫɹ ɡɚɬɪɟɛɭɜɚɧɨɸ ɜ ɧɚɲ ɱɚɫ, ɜɿɞɤɪɢɜɚɸɱɢ ɧɨɜɿ ɦɨɠɥɢɜɨɫɬɿ ɬɟɯ-
ɧɨɥɨɝɿɣ ɩɚɹɧɧɹ. 

ȼɢɫɧɨɜɤɢ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɫɬɚɬɬɿ. ȼɢɡɧɚɱɟɧɨ ɨɫɧɨɜɧɿ ɿɫɬɨɪɢɱɧɿ ɟɬɚɩɢ ɪɨɡɜɢɬɤɭ ɩɚɹɧɧɹ. ɉɨɤɚɡɚɧɨ ɦɨɠɥɢɜɨɫɬɿ 
ɩɪɚɤɬɢɱɧɢɯ ɡɚɫɬɨɫɭɜɚɧɶ ɬɟɯɧɨɥɨɝɿɣ ɩɚɹɧɧɹ. 
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Ⱥɤɬɭɚɥɶɧɿɫɬɶ ɬɟɦɢ ɞɨɫɥɿɞɠɟɧɧɹ. ɍ ɬɟɩɟɪɿɲɧɿɣ ɱɚɫ ɩɚɹɧɧɹ є ɜɢɫɨɤɨɪɨɡɜɢɧɟɧɨɸ 
ɬɟɯɧɨɥɨɝɿєɸ ɜɢɝɨɬɨɜɥɟɧɧɹ ɜɢɪɨɛɿɜ ɪɿɡɧɨɝɨ ɩɪɢɡɧɚɱɟɧɧɹ ɡ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɦɟɬɚɥɿɜ ɿ 
ɫɩɥɚɜɿɜ. ȼɨɧɨ ɡɧɚɯɨɞɢɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜ ɪɿɡɧɢɯ ɝɚɥɭɡɹɯ ɞɥɹ ɡ’єɞɧɚɧɧɹ ɹɤ ɧɚɣɞɪɿɛɧɿɲɢɯ 
ɞɟɬɚɥɟɣ, ɧɚɩɪɢɤɥɚɞ ɟɥɟɤɬɪɨɧɧɢɯ ɩɪɢɥɚɞɿɜ, ɬɚɤ ɿ ɜɭɡɥɿɜ ɜɟɥɢɤɨɝɚɛɚɪɢɬɧɨʀ ɬɟɯɧɿɤɢ ɜ 
ɪɚɤɟɬɨɛɭɞɭɜɚɧɧɿ, ɟɧɟɪɝɟɬɢɰɿ ɬɚ ɿɧɲɢɯ ɝɚɥɭɡɹɯ. 

ȼ ɨɫɬɚɧɧɿ ɞɟɫɹɬɢɪɿɱɱɹ ɿɧɬɟɧɫɢɜɧɨ ɪɨɡɜɢɜɚɥɢɫɹ ɧɚɭɤɨɜɿ ɡɚɫɚɞɢ ɩɚɹɧɧɹ, ɡɧɚɱɧɨ 
ɪɨɡɲɢɪɢɜɫɹ ɚɪɫɟɧɚɥ ɞɠɟɪɟɥ ɧɚɝɪɿɜɭ. ȼɦɿɫɬ ɩɪɢɩɨʀɜ ɪɨɡɪɨɛɥɹєɬɶɫɹ ɡ ɭɪɚɯɭɜɚɧɧɹɦ 
ɛɚɝɚɬɨɤɨɦɩɨɧɟɧɬɧɢɯ ɞɿɚɝɪɚɦ ɫɬɚɧɭ ɫɩɥɚɜɿɜ. ɋɭɱɚɫɧɿ ɞɨɫɹɝɧɟɧɧɹ ɬɚ ɦɨɠɥɢɜɨɫɬɿ ɩɚɹɧɧɹ 
ɨɫɜɿɬɥɸɸɬɶɫɹ ɜ ɱɢɫɥɟɧɧɢɯ ɩɭɛɥɿɤɚɰɿɹɯ ɭ ɩɟɪɿɨɞɢɱɧɢɯ ɜɢɞɚɧɧɹɯ, ɚ ɬɚɤɨɠ ɭ ɦɨɧɨɝɪɚɮɿɹɯ, 
ɞɨɜɿɞɧɢɤɚɯ [1]. Ɉɞɧɚɤ, ɳɨɛ ɛɿɥɶɲ ɩɨɜɧɨ ɣ ɛɚɝɚɬɨɫɬɨɪɨɧɧɶɨ ɪɨɡɤɪɢɬɢ ɡɧɚɱɟɧɧɹ ɬɟɯɧɿɤɢ 
ɬɚ ɿɫɬɨɪɿʀ ɫɭɫɩɿɥɶɫɬɜɚ, ɧɟɨɛɯɿɞɧɨ ɩɪɨɚɧɚɥɿɡɭɜɚɬɢ ɜɢɬɨɤɢ ɬɟɯɧɨɥɨɝɿʀ ɩɚɹɧɧɹ ɬɚ ʀʀ 
ɿɫɬɨɪɢɱɧɢɣ ɪɨɡɜɢɬɨɤ [2]. 

ɉɨɫɬɚɧɨɜɤɚ ɩɪɨɛɥɟɦɢ. Ⱦɨ ɬɟɩɟɪɿɲɧɶɨɝɨ ɱɚɫɭ ɧɟɞɨɫɬɚɬɧɶɨ ɜɢɫɜɿɬɥɟɧɢɦɢ є ɟɬɚɩɢ 
ɪɨɡɜɢɬɤɭ ɬɟɯɧɨɥɨɝɿɣ ɩɚɹɧɧɹ ɬɚ ɨɫɨɛɥɢɜɨɫɬɟɣ ʀɯ ɡɚɫɬɨɫɭɜɚɧɧɹ ɞɥɹ ɜɢɝɨɬɨɜɥɟɧɧɹ ɫɤɥɚɞɧɢɯ 
ɦɟɬɚɥɟɜɢɯ ɜɢɪɨɛɿɜ.  

Ⱥɧɚɥɿɡ ɨɫɬɚɧɧɿɯ ɞɨɫɥɿɞɠɟɧɶ ɿ ɩɭɛɥɿɤɚɰɿɣ. ɍ ɫɬɜɨɪɟɧɧɹ ɧɨɜɢɯ ɦɚɬɟɪɿɚɥɿɜ, 
ɨɛɥɚɞɧɚɧɧɹ ɬɚ ɬɟɯɧɨɥɨɝɿɣ ɩɚɹɧɧɹ ɡɧɚɱɧɢɣ ɜɧɟɫɨɤ ɡɪɨɛɢɥɢ ɜɱɟɧɿ ɩɪɨɜɿɞɧɢɯ ɧɚɭɤɨɜɢɯ 
ɲɤɿɥ, ɳɨ ɭɬɜɨɪɢɥɢɫɹ ɜ ɧɚɭɤɨɜɨ-ɞɨɫɥɿɞɧɢɯ ɿɧɫɬɢɬɭɬɚɯ, ɧɚɜɱɚɥɶɧɢɯ ɡɚɤɥɚɞɚɯ, ɝɚɥɭɡɟɜɢɯ 
ɥɚɛɨɪɚɬɨɪɿɹɯ ɪɿɡɧɢɯ ɤɪɚʀɧ ɫɜɿɬɭ. ȼ ɍɤɪɚʀɧɿ ɦɚɬɟɪɿɚɥɢ ɬɚ ɬɟɯɧɿɤɭ ɩɚɹɧɧɹ ɪɨɡɪɨɛɥɹɥɢ ɬɚ 
ɩɪɨɞɨɜɠɭɸɬɶ ɪɨɡɪɨɛɥɹɬɢ ɜ ȱɧɫɬɢɬɭɬɿ ɟɥɟɤɬɪɨɡɜɚɪɸɜɚɧɧɹ ɿɦ. Є. Ɉ. ɉɚɬɨɧɚ ɇȺɇ ɍɤɪɚʀɧɢ, 
ȱɧɫɬɢɬɭɬɿ ɩɪɨɛɥɟɦ ɦɚɬɟɪɿɚɥɨɡɧɚɜɫɬɜɚ ɿɦ. ȱ. Ɇ. Ɏɪɚɧɰɟɜɢɱɚ ɇȺɇ ɍɤɪɚʀɧɢ, ɇɚɰɿɨɧɚɥɶɧɨɦɭ 
ɭɧɿɜɟɪɫɢɬɟɬɿ ɤɨɪɚɛɥɟɛɭɞɭɜɚɧɧɹ ɿɦ. ɚɞɦɿɪɚɥɚ ɋ. Ɉ. Ɇɚɤɚɪɨɜɚ, ɑɟɪɧɿɝɿɜɫɶɤɨɦɭ 
ɧɚɰɿɨɧɚɥɶɧɨɦɭ ɬɟɯɧɨɥɨɝɿɱɧɨɦɭ ɭɧɿɜɟɪɫɢɬɟɬɿ ɬɚ ɞɟɹɤɢɯ ɿɧɲɢɯ ɧɚɜɱɚɥɶɧɢɯ ɡɚɤɥɚɞɚɯ, 
ɧɚɭɤɨɜɨ-ɞɨɫɥɿɞɧɢɯ ɿɧɫɬɢɬɭɬɚɯ ɬɚ ɥɚɛɨɪɚɬɨɪɿɹɯ. 

ɍ ɛɿɥɶɲɨɫɬɿ ɩɭɛɥɿɤɚɰɿɣ ɡ ɿɫɬɨɪɿʀ ɦɟɬɚɥɨɨɛɪɨɛɤɢ ɨɩɢɫɚɧɚ ɬɟɯɧɨɥɨɝɿɹ ɜɢɝɨɬɨɜɥɟɧɧɹ 
ɜɿɞɨɦɢɯ ɡɚ ɚɪɯɿɜɧɢɦɢ ɦɚɬɟɪɿɚɥɚɦɢ ɩɚɹɧɢɯ ɜɢɪɨɛɿɜ. ɉɪɢ ɰɶɨɦɭ ɞɟɹɤɿ ɚɜɬɨɪɢ [3–5] 

ɫɩɢɪɚɥɢɫɹ ɧɚ ɪɟɡɭɥɶɬɚɬɢ ɦɟɬɚɥɨɝɪɚɮɿɱɧɢɯ ɞɨɫɥɿɞɠɟɧɶ. ɉɪɨɬɹɝɨɦ ɿɫɬɨɪɢɱɧɨɝɨ ɩɟɪɿɨɞɭ 
ɪɨɡɜɢɬɤɭ ɩɪɨɰɟɫɿɜ ɩɚɹɧɧɹ ɡɧɚɧɧɹ ɩɪɨ ɫɭɬɧɿɫɬɶ ɬɟɯɧɿɤɢ ɩɚɹɧɧɹ ɛɭɥɢ ɜɿɞɨɦɿ ɥɢɲɟ 
ɩɪɚɤɬɢɤɚɦ, ɿ ɬɿɥɶɤɢ ɜ ɨɫɬɚɧɧє ɩɿɜɫɬɨɥɿɬɬɹ ɩɚɹɧɧɹ ɿɧɬɟɧɫɢɜɧɨ ɜɢɜɱɚєɬɶɫɹ ɧɚɭɤɨɜɰɹɦɢ. 

 Ʉɨɪɧɿєɧɤɨ Ɉ. Ɇ., Ɉɥɟɤɫɿєɧɤɨ ɋ. ȼ., ɘɳɟɧɤɨ ɋ. Ɇ., Ɋɭɞɟɧɤɨ Ɇ. Ɇ., 2020 
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ȼɢɞɿɥɟɧɧɹ ɧɟɞɨɫɥɿɞɠɟɧɢɯ ɱɚɫɬɢɧ ɡɚɝɚɥɶɧɨʀ ɩɪɨɛɥɟɦɢ. ɇɟɡɜɚɠɚɸɱɢ ɧɚ ɬɟ, ɳɨ 
ɬɟɯɧɿɱɧɿ ɦɨɠɥɢɜɨɫɬɿ ɩɚɹɧɧɹ ɡɧɚɱɧɨ ɪɨɡɲɢɪɢɥɢɫɹ ɿ ɜ ɛɚɝɚɬɶɨɯ ɜɢɩɚɞɤɚɯ ɰɟ єɞɢɧɚ ɦɨɠɥɢɜɚ 
ɬɟɯɧɨɥɨɝɿɹ ɡ’єɞɧɚɧɧɹ ɧɨɜɢɯ ɦɚɬɟɪɿɚɥɿɜ, ɚɧɚɥɿɡ ɿɫɬɨɪɿʀ ɬɚ ɫɭɱɚɫɧɨɝɨ ɫɬɚɧɭ ɿ ɩɪɨɝɧɨɡɭɜɚɧɧɹ 
ɧɚɩɪɹɦɿɜ ɪɨɡɜɢɬɤɭ ɞɨɫɿ ɜɢɤɨɧɭєɬɶɫɹ ɧɟɞɨɫɬɚɬɧɶɨ ɟɮɟɤɬɢɜɧɨ. 

ɉɨɫɬɚɧɨɜɤɚ ɡɚɜɞɚɧɧɹ. Ɇɟɬɨɸ ɪɨɛɨɬɢ є ɪɨɡɲɢɪɟɧɧɹ ɡɧɚɧɶ ɬɚ ɭɹɜɥɟɧɶ ɩɪɨ ɿɫɬɨɪɢɱɧɢɣ 
ɪɨɡɜɢɬɨɤ ɬɟɯɧɨɥɨɝɿɣ ɩɚɹɧɧɹ ɡ ɟɥɟɤɬɪɢɱɧɢɦɢ ɞɠɟɪɟɥɚɦɢ ɧɚɝɪɿɜɭ ɹɤ ɧɚɣɛɿɥɶɲ ɩɟɪɫɩɟɤɬɢɜɧɢɯ. 

ȼɢɤɥɚɞ ɨɫɧɨɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ. ȿɥɟɤɬɪɢɱɧɚ ɟɧɟɪɝɿɹ, ɹɤɚ є ɧɚɣɛɿɥɶɲ ɩɨɲɢɪɟɧɢɦ ɞɠɟ-
ɪɟɥɨɦ ɟɧɟɪɝɿʀ, ɲɢɪɨɤɨ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɞɥɹ ɩɚɹɧɧɹ ɦɟɬɚɥɿɜ. ɍ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɰɿɥɹɯ ɜɨɧɚ 
ɩɨɱɚɥɚ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɫɹ ɡ ɱɚɫɭ ɜɢɧɚɯɨɞɭ ɩɟɪɲɢɯ ɧɚɤɨɩɢɱɭɜɚɱɿɜ ɿ ɩɪɢɫɬɨɫɭɜɚɧɶ ɞɥɹ 
ɨɞɟɪɠɚɧɧɹ ɟɥɟɤɬɪɢɱɧɨɝɨ ɫɬɪɭɦɭ. 

ȼ ɿɫɬɨɪɿʀ ɬɟɯɧɿɤɢ ɩɨɱɚɬɨɤ ɏȱɏ ɫɬ. ɡɧɚɦɟɧɭɜɚɜɫɹ ɫɬɜɨɪɟɧɧɹɦ ɞɠɟɪɟɥ ɩɨɫɬɿɣɧɨɝɨ ɫɬɪɭɦɭ 
ɬɚ ɜɿɞɤɪɢɬɬɹɦ ɮɿɡɢɱɧɢɯ ɿ ɯɿɦɿɱɧɢɯ ɹɜɢɳ ɭ ɝɚɥɭɡɿ ɟɥɟɤɬɪɢɤɢ. Ɇɚɣɠɟ ɨɞɧɨɱɚɫɧɨ ɜ ɪɿɡɧɢɯ 
ɤɪɚʀɧɚɯ ɩɨɱɚɜɫɹ ɩɨɲɭɤ ɫɩɨɫɨɛɿɜ ɜɢɤɨɪɢɫɬɚɧɧɹ ɟɥɟɤɬɪɢɱɧɨʀ ɟɧɟɪɝɿʀ ɞɥɹ ɜɢɪɿɲɟɧɧɹ ɜɢɪɨ-
ɛɧɢɱɢɯ ɩɪɨɛɥɟɦ, ɧɚɫɚɦɩɟɪɟɞ ɬɟɯɧɨɥɨɝɿɱɧɢɯ, ɫɩɪɹɦɨɜɚɧɢɯ ɧɚ ɩɨɤɪɚɳɟɧɧɹ ɫɩɨɫɨɛɿɜ ɨɛɪɨ-
ɛɤɢ ɦɟɬɚɥɿɜ. 

ȼ. ȼ. ɉɟɬɪɨɜ, ɹɤɢɣ ɜɿɞɤɪɢɜ ɹɜɢɳɟ ɞɭɝɨɜɨɝɨ ɪɨɡɪɹɞɭ (1802), ɜɿɞɡɧɚɱɢɜ ɦɨɠɥɢɜɿɫɬɶ ɜɢ-
ɤɨɪɢɫɬɚɧɧɹ ɬɟɩɥɚ ɞɭɝɢ ɞɥɹ ɩɥɚɜɥɟɧɧɹ ɦɟɬɚɥɿɜ. Ɍɟɩɥɨɜɢɣ ɜɩɥɢɜ ɫɬɪɭɦɭ, ɳɨ ɩɪɨɬɿɤɚє ɩɨ 
ɩɥɚɬɢɧɨɜɨɦɭ ɞɪɨɬɭ, ɭ 1881 ɪ. ɫɩɨɫɬɟɪɿɝɚɜ Ʌ. Ɍɟɧɟɪ, ɚ ɜ 1807 ɪ. Ƚ. Ⱦɟɜɿ ɫɤɨɧɫɬɪɭɸɜɚɜ ɩɟ-
ɪɲɿ ɟɥɟɤɬɪɨɩɟɱɿ ɨɩɨɪɭ ɡ ɩɪɹɦɢɦ ɿ ɧɟɩɪɹɦɢɦ ɧɚɝɪɿɜɚɧɧɹɦ. Ʉɿɥɶɤɿɫɬɶ ɬɟɩɥɨɬɢ Q, ɳɨ ɜɢɞɿ-
ɥɹєɬɶɫɹ ɜ ɩɪɨɜɿɞɧɢɤɭ ɡ ɨɩɨɪɨɦ R, ɡɚ ɱɚɫ t ɩɪɢ ɩɪɨɬɿɤɚɧɧɿ ɫɬɪɭɦɭ ȱ ɜɢɡɧɚɱɢɜ ɭ 1841 ɪ. 
Ⱦɠ. ɉ. Ⱦɠɨɭɥɶ ɿ ɩɿɞɬɜɟɪɞɠɟɧɨ ɭ 1842 ɪ. ɬɨɱɧɢɦɢ ɞɨɫɥɿɞɚɦɢ ȿ. ɏ. Ʌɟɧɰɚ: Q = I2Rt. 

ɍ 1831 ɪ. Ɇ. Ɏɚɪɚɞɟɣ ɜɿɞɤɪɢɜ ɹɜɢɳɟ ɟɥɟɤɬɪɨɦɚɝɧɿɬɧɨʀ ɿɧɞɭɤɰɿʀ, ɚ ɜɢɯɪɨɜɿ ɫɬɪɭɦɢ ɜ ɦɟɬɚ-
ɥɿɱɧɢɯ ɦɚɫɚɯ ɩɨɱɚɜ ɜɢɜɱɚɬɢ Ʌ. Ɏɭɤɨ. Ⱥɧɚɥɿɬɢɱɧɢɦ ɪɨɡɪɚɯɭɧɤɨɦ ɰɶɨɝɨ ɹɜɢɳɚ ɡɚɣɦɚɥɢɫɹ 
ȼ. Ɏɟɥɿɫɿ (1853), Ƚ. Ƚɟɪɰ (1880), ȿ. ɏɟɜɿɫɚɣɞ (1884) ɬɚ ɿɧɲɿ ɮɿɡɢɤɢ. ȼɩɟɪɲɟ ɫɩɨɫɿɛ ɿɧɞɭɤ-
ɰɿɣɧɨɝɨ ɧɚɝɪɿɜɚɧɧɹ ɛɪɭɫɤɚ ɡɚɥɿɡɚ ɧɚ ȿɞɢɧɛɭɪɡɶɤɿɣ ɜɢɫɬɚɜɰɿ ɭ 1891 ɪ. ɩɪɨɞɟɦɨɧɫɬɪɭɜɚɜ 
ɋ. Ɍɨɦɩɫɨɧ [6]. 

Ɉɞɧɨɱɚɫɧɨ ɡ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɬɟɨɪɟɬɢɱɧɢɦɢ ɞɨɫɥɿɞɠɟɧɧɹɦɢ ɰɢɯ ɹɜɢɳ ɪɨɛɢɥɢɫɹ 
ɫɩɪɨɛɢ ɜɢɤɨɪɢɫɬɚɧɧɹ ɬɟɩɥɨɜɨʀ ɞɿʀ ɫɬɪɭɦɭ ɞɥɹ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɪɨɰɟɫɿɜ, ɡɨ-
ɤɪɟɦɚ ɿ ɞɥɹ ɬɟɯɧɨɥɨɝɿʀ ɩɥɚɜɥɟɧɧɹ ɬɚ ɡ’єɞɧɚɧɧɹ ɦɟɬɚɥɿɜ. ɍ 1877-1884 ɪɨɤɚɯ ȿ. Ɍɨɦɩɫɨɧ 
ɪɨɡɪɨɛɢɜ ɫɬɢɤɨɜɟ ɤɨɧɬɚɤɬɧɟ ɡɜɚɪɸɜɚɧɧɹ, ɜɢɤɨɪɢɫɬɚɜɲɢ ɹɜɢɳɟ ɧɚɝɪɿɜɚɧɧɹ ɨɩɨɪɨɦ, ɚ ɭ 
1881 ɪ. Ɇ. Ɇ. Ȼɟɧɚɪɞɨɫ ɜɿɞɤɪɢɜ ɩɟɪɲɢɣ ɫɩɨɫɿɛ ɞɭɝɨɜɨɝɨ ɡɜɚɪɸɜɚɧɧɹ ɩɥɚɜɥɟɧɧɹɦ [7]. 

ɇɚɩɪɢɤɿɧɰɿ ɏȱɏ – ɩɨɱɚɬɤɭ ɏɏ ɫɬ. ɭ ɪɿɡɧɢɯ ɤɪɚʀɧɚɯ Єɜɪɨɩɢ ɣ ɭ ɋɒȺ ɛɭɥɢ ɜɢɧɚɣɞɟɧɿ 
ɨɩɬɢɦɚɥɶɧɿ ɤɨɧɫɬɪɭɤɰɿʀ ɦɟɬɚɥɭɪɝɿɣɧɢɯ ɩɟɱɟɣ. ɍ Ɋɨɫɿʀ ɬɚɤɨɠ ɛɭɥɨ ɪɨɡɪɨɛɥɟɧɨ ɞɟɤɿɥɶɤɚ 
ɪɿɡɧɢɯ ɤɨɧɫɬɪɭɤɰɿɣ ɨɪɢɝɿɧɚɥɶɧɢɯ ɩɟɱɟɣ ȼ. ɉ. ȱɠɟɜɫɶɤɢɦ [6; 8]. Ɂɚɜɞɹɤɢ ɰɢɦ ɜɢɧɚɯɨɞɚɦ 
ɫɬɚɥɨ ɦɨɠɥɢɜɢɦ ɜɢɤɨɪɢɫɬɚɧɧɹ ɟɥɟɤɬɪɢɤɢ ɧɟ ɬɿɥɶɤɢ ɞɥɹ ɡɜɚɪɸɜɚɧɧɹ, ɚɥɟ ɿ ɞɥɹ ɫɩɨɪɿɞɧɟ-
ɧɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɡɨɤɪɟɦɚ ɿ ɞɥɹ ɩɚɹɧɧɹ. ȿɥɟɤɬɪɢɱɧɿ ɞɠɟɪɟɥɚ ɧɚɝɪɿɜɭ ɜɢɝɿɞɧɨ ɜɿɞɪɿɡɧɹɥɢɫɹ 
ɜɿɞ ɿɧɲɢɯ ɜɿɞɨɦɢɯ ɧɚ ɬɨɣ ɱɚɫ ɞɠɟɪɟɥ ɬɟɩɥɚ ɦɨɠɥɢɜɿɫɬɸ ɲɜɢɞɤɨ ɣ ɬɨɱɧɨ ɪɟɝɭɥɸɜɚɬɢ ɬɟ-
ɦɩɟɪɚɬɭɪɭ ɬɚ ɲɜɢɞɤɿɫɬɶ ɧɚɝɪɿɜɭ, ɩɚɹɬɢ ɬɭɝɨɩɥɚɜɤɢɦɢ ɩɪɢɩɨɹɦɢ ɜ ɛɭɞɶ-ɹɤɨɦɭ ɝɚɡɨɜɨɦɭ 
ɫɟɪɟɞɨɜɢɳɿ ɚɛɨ ɭ ɜɚɤɭɭɦɿ.  

Ɂ ɨɫɬɚɧɧɶɨʀ ɱɜɟɪɬɿ ɏȱɏ ɫɬ. ɩɨɱɚɥɚɫɹ ɪɨɡɪɨɛɤɚ ɨɛɥɚɞɧɚɧɧɹ ɿ ɧɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ ɩɚɹɧɧɹ 
ɧɨɦɟɧɤɥɚɬɭɪɢ ɦɚɬɟɪɿɚɥɿɜ ɿ ɜɢɪɨɛɿɜ, ɹɤɚ ɩɨɫɬɿɣɧɨ ɡɛɿɥɶɲɭɜɚɥɚɫɹ. Ɂ ɰɶɨɝɨ ɱɚɫɭ ɦɨɠɧɚ ɩɨ-
ɱɚɬɢ ɜɿɞɥɿɤ ɞɪɭɝɨɝɨ ɩɟɪɿɨɞɭ ɜ ɿɫɬɨɪɿʀ ɩɚɹɧɧɹ, ɹɤɢɣ ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɡɧɚɱɧɢɦ ɡɛɿɥɶɲɟɧ-
ɧɹɦ ɫɩɨɫɨɛɿɜ ɡ’єɞɧɚɧɧɹ, ɩɿɞɜɢɳɟɧɧɹɦ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ ɩɪɨɰɟɫɿɜ ɿ ɹɤɨɫɬɿ ɜɢɪɨɛɿɜ. Ⱦɨ ɫɟɪɟ-
ɞɢɧɢ ɏɏ ɫɬ. ɬɟɯɧɨɥɨɝɿʀ ɩɚɹɧɧɹ, ɡɚɫɧɨɜɚɧɿ ɧɚ ɜɢɤɨɪɢɫɬɚɧɧɿ ɟɥɟɤɬɪɢɱɧɢɯ ɞɠɟɪɟɥ ɬɟɩɥɚ, 
ɩɨɫɿɥɢ ɱɿɥɶɧɟ ɦɿɫɰɟ, ɜɢɬɢɫɧɭɜɲɢ ɪɚɧɿɲɟ ɜɿɞɨɦɿ ɬɟɯɧɨɥɨɝɿʀ ɩɚɹɧɧɹ ɡ ɛɚɝɚɬɶɨɯ ɝɚɥɭɡɟɣ ɩɪɨ-
ɦɢɫɥɨɜɨɫɬɿ, ɿ ɫɬɚɥɢ ɟɮɟɤɬɢɜɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɫɹ ɩɪɢ ɜɢɪɿɲɟɧɧɿ ɩɪɨɛɥɟɦ ɧɚɭɤɨɜɨ-ɬɟɯ-
ɧɿɱɧɨʀ ɪɟɜɨɥɸɰɿʀ, ɹɤɚ ɩɨɱɚɥɚɫɹ. 

Ɉɞɧɢɦ ɿɡ ɩɟɪɲɢɯ ɛɭɥɨ ɪɨɡɪɨɛɥɟɧɟ ɩɿɱɧɟ ɩɚɹɧɧɹ. ɍ 1912 ɪ. Ɇ. ɇ. Ȼɟɤɟɬɨɜ ɡɚɩɚɹɜ ɭ ɩɟɱɿ 
ɜ ɫɟɪɟɞɨɜɢɳɿ ɜɨɞɧɸ ɦɨɥɿɛɞɟɧɨɜɿ ɞɢɫɤɢ ɡɿ ɫɬɚɥɟɜɢɦɢ ɫɬɟɪɠɧɹɦɢ [9]. ɉɟɪɲɿ ɪɨɤɢ ɩɚɹɧɧɹ 
ɜ ɝɚɡɨɜɢɯ ɫɟɪɟɞɨɜɢɳɚɯ, ɡ ɮɥɸɫɨɦ ɿ ɩɪɢɩɨɹɦɢ, ɡɨɤɪɟɦɚ ɣ ɬɭɝɨɩɥɚɜɤɢɦɢ, ɜɢɤɨɧɭɜɚɥɢɫɹ ɜ 
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ɩɟɱɚɯ ɞɥɹ ɡɚɤɚɥɸɜɚɧɧɹ, ɜɿɞɩɚɥɸɜɚɧɧɹ, ɜɿɞɩɭɫɤɚɧɧɹ ɿ ɧɚɝɪɿɜɚɧɧɹ ɞɥɹ ɤɭɜɚɧɧɹ, ɞɨ ɰɶɨɝɨ 
ɱɚɫɭ ɜ ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɪɿɡɧɢɯ ɤɪɚʀɧ ɩɪɚɰɸɜɚɥɢ ɞɭɝɨɜɿ, ɿɧɞɭɤɰɿɣɧɿ ɩɟɱɿ ɿ ɩɟɱɿ ɡ ɧɚɝɪɿɜɨɦ 
ɟɥɟɤɬɪɨɨɩɨɪɨɦ [6]. Ⱦɨ ɤɿɧɰɹ 1920-ɯ ɪɨɤɿɜ ɫɩɟɰɿɚɥɶɧɨ ɞɥɹ ɩɚɹɧɧɹ ɫɬɜɨɪɟɧɿ ɛɿɥɶɲ ɞɨɜɟɪ-
ɲɟɧɿ ɩɟɱɿ. Ɂ-ɩɨɦɿɠ ɩɟɪɲɢɯ ɛɭɥɢ ɟɥɟɤɬɪɨɩɟɱɿ ɨɩɨɪɨɦ ɿɡ ɧɟɣɬɪɚɥɶɧɢɦ ɚɛɨ ɚɤɬɢɜɧɢɦ ɝɚɡɨ-
ɜɢɦ ɫɟɪɟɞɨɜɢɳɟɦ, ɩɪɢɫɬɨɫɭɜɚɧɧɹɦɢ ɞɥɹ ɡɛɢɪɚɧɧɹ ɿ ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ. Ɂɚ ɩɪɢɧɰɢɩɨɦ ɧɚ-
ɝɪɿɜɚɧɧɹ ɜɢɪɨɛɿɜ ɟɥɟɤɬɪɨɩɟɱɿ ɨɩɨɪɭ ɦɨɠɧɚ ɩɨɞɿɥɢɬɢ ɧɚ ɞɜɿ ɝɪɭɩɢ: ɩɟɱɿ ɡ ɤɨɧɜɟɤɬɢɜɧɨɸ 
ɬɟɩɥɨɩɟɪɟɞɚɱɟɸ ɿ ɩɟɱɿ ɡ ɿɧɮɪɚɱɟɪɜɨɧɢɦ ɧɚɝɪɿɜɚɧɧɹɦ (ɩɟɪɟɞɚɱɟɸ ɬɟɩɥɚ ɧɚɝɪɿɜɚɧɧɹɦ). ȼ 
ɭɫɬɚɧɨɜɤɚɯ ɞɥɹ ɿɧɞɭɤɰɿɣɧɨɝɨ ɩɚɹɧɧɹ ɹɤ ɞɠɟɪɟɥɚ ɠɢɜɥɟɧɧɹ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɝɟɧɟɪɚɬɨɪɢ 
ɩɿɞɜɢɳɟɧɨʀ (500...10000 Ƚɰ) ɿ ɜɢɫɨɤɨʀ (ɜɢɳɟ 500 000 Ƚɰ) ɱɚɫɬɨɬɢ [1]. ɇɚɣɛɿɥɶɲ ɨɩɬɢɦɚ-
ɥɶɧɢɦ ɜɚɪɿɚɧɬɨɦ ɧɚɝɪɿɜɭ є ɧɚɝɪɿɜɚɧɧɹ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɜɢɪɨɛɭ. Ɂɧɚɣɲɥɢ ɬɚɤɨɠ ɜɢɤɨɪɢɫ-
ɬɚɧɧɹ ɿɧɞɭɤɰɿɣɧɿ ɦɭɮɟɥɶɧɿ ɩɟɱɿ ɩɪɨɦɢɫɥɨɜɨʀ ɱɚɫɬɨɬɢ ɡ ɦɚɲɢɧɧɢɦɢ ɝɟɧɟɪɚɬɨɪɚɦɢ, ɜ ɹɤɢɯ 
ɬɟɩɥɨ ɩɟɪɟɞɚєɬɶɫɹ ɜɿɞ ɫɬɿɧɨɤ. ɍ 1939 ɪ. ɧɚ ɡɚɜɨɞɿ «ɋɜɿɬɥɚɧɚ» (ɦ. Ʌɟɧɿɧɝɪɚɞ) ɪɨɡɪɨɛɥɟɧɚ 
ɭɫɬɚɧɨɜɤɚ ɞɥɹ ɿɧɞɭɤɰɿɣɧɨɝɨ ɜɚɤɭɭɦɧɨɝɨ ɩɚɹɧɧɹ ɤɨɪɩɭɫɿɜ ɫɜɿɱɨɤ ɡɚɩɚɥɸɜɚɧɧɹ ɞɜɢɝɭɧɿɜ 
ɜɧɭɬɪɿɲɧɶɨɝɨ ɡɝɨɪɚɧɧɹ.  

ɍ ɞɪɭɝɿɣ ɩɨɥɨɜɢɧɿ ɏɏ ɫɬ. ɭ ɫɭɞɨ-, ɪɚɤɟɬɨ- ɿ ɚɜɿɚɛɭɞɭɜɚɧɧɿ ɩɨɱɢɧɚɸɬɶ ɲɢɪɨɤɨ ɜɢɤɨɪɢɫ-
ɬɨɜɭɜɚɬɢɫɹ ɬɢɬɚɧɨɜɿ ɣ ɚɥɸɦɿɧɿєɜɿ ɫɩɥɚɜɢ, ɜ ɚɬɨɦɧɿɣ ɟɧɟɪɝɟɬɢɰɿ, ɤɪɿɨɝɟɧɧɿɣ ɬɟɯɧɿɰɿ, ɟɥɟɤɬ-
ɪɨɧɿɰɿ ɣ ɿɧɲɢɯ ɝɚɥɭɡɹɯ, ɳɨ ɪɨɡɜɢɜɚɸɬɶɫɹ, – ɰɢɪɤɨɧɿєɜɿ, ɜɨɥɶɮɪɚɦɨɜɿ, ɧɿɤɟɥɟɜɿ ɣ ɿɧɲɿ 
ɫɩɥɚɜɢ, ɜɢɫɨɤɨɦɿɰɧɿ ɫɬɚɥɿ. ɉɪɢ ɜɢɪɨɛɧɢɰɬɜɿ ɬɚ ɪɟɦɨɧɬɿ ɰɢɯ ɜɢɪɨɛɿɜ ɭ ɛɚɝɚɬɶɨɯ ɜɢɩɚɞɤɚɯ 
ɩɚɹɧɧɹ ɜɢɹɜɥɹєɬɶɫɹ ɧɚɣɛɿɥɶɲ ɨɩɬɢɦɚɥɶɧɢɦ ɿ ɱɚɫɬɨ ɧɟɡɚɦɿɧɧɢɦ ɬɟɯɧɨɥɨɝɿɱɧɢɦ ɩɪɨɰɟɫɨɦ. ȱ 
ɞɥɹ ɬɨɝɨ ɳɨɛ ɡɚɛɟɡɩɟɱɢɬɢ ɩɨɬɪɿɛɧɿ ɟɤɫɩɥɭɚɬɚɰɿɣɧɿ ɹɤɨɫɬɿ, ɩɪɨɬɹɝɨɦ ɛɚɝɚɬɶɨɯ ɪɨɤɿɜ ɜɟ-
ɞɟɬɶɫɹ ɩɨɲɭɤ ɧɨɜɢɯ ɩɪɢɩɨʀɜ ɿ ɬɟɯɧɨɥɨɝɿɣ ɧɚɝɪɿɜɭ. ɉɪɢ ɰɶɨɦɭ ɜɥɚɫɬɢɜɨɫɬɿ ɫɩɥɚɜɿɜ, ɳɨ ɡ’єɞ-
ɧɭɸɬɶɫɹ, ɿ ɩɪɢɩɨʀɜ ɡɭɦɨɜɥɸɸɬɶ ɬɨɱɧɟ ɞɨɞɟɪɠɚɧɧɹ ɪɟɠɢɦɭ ɧɚɝɪɿɜɭ ɣ ɭɩɪɚɜɥɿɧɧɹ ɯɿɦɿɤɨ-

ɦɟɬɚɥɭɪɝɿɣɧɢɦɢ ɪɟɚɤɰɿɹɦɢ. Ƚɚɡɨɩɨɥɭɦ’ɹɧɿ ɞɠɟɪɟɥɚ ɧɚɝɪɿɜɭ ɰɢɦ ɭɦɨɜɚɦ ɧɟ ɜɿɞɩɨɜɿɞɚɥɢ. 
Ɍɨɦɭ ɨɫɧɨɜɧɚ ɭɜɚɝɚ ɡ ɤɿɧɰɹ 1940-ɯ ɪɨɤɿɜ ɛɭɥɚ ɩɪɢɞɿɥɟɧɚ ɪɨɡɜɢɬɤɭ ɧɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɡɚɫɧɨ-
ɜɚɧɢɯ ɧɟ ɟɥɟɤɬɪɨɧɚɝɪɿɜɚɧɧɿ, ɩɪɢ ɪɨɡɦɿɳɟɧɧɿ ɜɢɪɨɛɿɜ ɭ ɩɟɱɚɯ ɿ ɤɚɦɟɪɚɯ, ɧɚ ɜɿɞɤɪɢɬɨɦɭ ɩɨ-
ɜɿɬɪɿ ɣ ɿɡ ɥɨɤɚɥɶɧɢɦ ɡɚɯɢɫɬɨɦ, ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɮɥɸɫɿɜ, ɫɩɟɰɿɚɥɶɧɢɯ ɩɨɤɪɢɬɬɿɜ ɬɚ ɿɧ. 

ɉɪɨɬɹɝɨɦ ɧɚɫɬɭɩɧɢɯ ɞɟɫɹɬɢɪɿɱ ɪɨɡɪɨɛɥɟɧɿ ɩɟɱɿ ɪɿɡɧɢɯ ɤɨɧɫɬɪɭɤɰɿɣ – ɛɚɝɚɬɨɤɚɦɟɪɧɿ, 
ɲɚɯɬɧɿ, ɞɜɨɯɤɨɜɩɚɤɨɜɿ ɬɚ ɿɧ. [1]. Ɂɧɚɱɧɨ ɪɨɡɲɢɪɢɥɢɫɹ ɦɨɠɥɢɜɨɫɬɿ ɩɚɹɧɧɹ ɡɚɜɞɹɤɢ ɫɬɜɨ-
ɪɟɧɧɸ ɩɟɱɟɣ ɿɡ ɝɥɢɛɨɤɢɦ ɜɚɤɭɭɦɧɢɦ ɪɟɝɭɥɸɜɚɧɧɹɦ ɿ ɩɟɱɟɣ ɿɡ ɩɪɢɫɬɪɨɹɦɢ ɞɥɹ ɫɬɢɫɧɟɧɧɹ 
ɞɟɬɚɥɟɣ, ɳɨ ɡ’єɞɧɭɸɬɶɫɹ. Ɋɨɡɪɨɛɥɟɧɧɹɦ ɫɩɟɰɿɚɥɶɧɢɯ ɩɟɱɟɣ ɞɥɹ ɩɚɹɧɧɹ ɡɚɣɦɚɥɢɫɹ 
ȼɇȾȱɋȼɑ, ȼɇȾȱȿɌɈ, ȱȿɁ ɿɦ. Є. Ɉ. ɉɚɬɨɧɚ, ɆȺɌȱ ɿɦ. Ʉ. ȿ. ɐɿɨɥɤɨɜɫɶɤɨɝɨ ɬɚ ɿɧɲɿ ɨɪɝɚɧɿ-
ɡɚɰɿʀ. ɉɚɹɧɧɹ ɜ ɟɥɟɤɬɪɨɩɟɱɚɯ ɞɨɡɜɨɥɹє ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɮɥɸɫɢ ɩɪɚɤɬɢɱɧɨ ɛɭɞɶ-ɹɤɨɝɨ 
ɫɤɥɚɞɭ, ɜɢɤɨɧɭɜɚɬɢ ɩɚɹɧɧɹ ɭ ɲɢɪɨɤɨɦɭ ɬɟɦɩɟɪɚɬɭɪɧɨɦɭ ɿɧɬɟɪɜɚɥɿ ɩɪɢ ɨɞɧɨɱɚɫɧɨɦɭ ɧɚ-
ɝɪɿɜɚɧɧɿ ɜɫɶɨɝɨ ɜɢɪɨɛɭ; ɤɪɿɦ ɦɟɬɚɥɿɜ, ɭ ɩɟɱɚɯ ɦɨɠɧɚ ɨɞɟɪɠɭɜɚɬɢ ɧɚɞɿɣɧɿ ɡ’єɞɧɚɧɧɹ ɦɟɬɚ-
ɥɿɜ ɿɡ ɤɟɪɚɦɿɤɨɸ ɬɚ ɤɟɪɦɟɬɚɦɢ [1]. ɍ 1960-ɯ ɪɨɤɚɯ ɪɨɡɪɨɛɥɟɧɚ ɬɟɯɧɨɥɨɝɿɹ ɩɚɹɧɧɹ ɜ ɩɟɱɚɯ 
ɦɟɬɚɥɨɤɟɪɚɦɿɱɧɢɯ ɜɚɤɭɭɦɧɨ-ɳɿɥɶɧɢɯ ɜɢɪɨɛɿɜ [10]. Ɍɟɯɧɨɥɨɝɿɹ ɩɚɹɧɧɹ ɭ ɜɚɤɭɭɦɧɢɯ ɩɟɱɚɯ 
ɪɨɡɪɨɛɥɟɧɚ ɭ 1970-ɯ ɪɨɤɚɯ ɩɪɢ ɜɢɝɨɬɨɜɥɟɧɧɿ ɩɪɢɥɚɞɿɜ ɞɥɹ ɡ’єɞɧɚɧɧɹ ɤɨɪɭɧɞɨɜɨʀ ɤɟɪɚɦɿɤɢ 
ɿɡ ɡɚɥɿɡɨ-ɧɿɤɟɥɟɜɢɦɢ ɫɩɥɚɜɚɦɢ [10], ɩɪɢ ɜɢɪɨɛɧɢɰɬɜɿ ɚɜɿɚɰɿɣɧɢɯ ɤɨɧɫɬɪɭɤɰɿɣ ɿɡ ɬɢɬɚɧɨɜɢɯ 
ɫɩɥɚɜɿɜ [11] ɿ ɞɟɬɚɥɟɣ ɝɚɡɨɬɭɪɛɿɧɧɢɯ ɞɜɢɝɭɧɿɜ ɿɡ ɠɚɪɨɦɿɰɧɢɯ ɫɩɥɚɜɿɜ [12]. Ɂ ɦɟɬɨɸ ɩɨɤ-
ɪɚɳɟɧɧɹ ɹɤɨɫɬɿ ɩɚɹɧɧɹ ɩɪɨɰɟɫ ɩɪɨɜɨɞɹɬɶ ɭ ɩɚɪɚɯ ɚɤɬɢɜɧɢɯ ɦɟɬɚɥɿɜ ɿ ɡɚɯɢɫɧɨ-ɜɿɞɧɨɜɥɸ-
ɜɚɥɶɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ ɜ ɤɨɧɬɟɣɧɟɪɚɯ, ɳɨ ɩɨɦɿɳɚɸɬɶ ɭ ɩɿɱ [13]. 

ɉɪɢɤɥɚɞɨɦ ɟɮɟɤɬɢɜɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɚɹɧɧɹ ɜ ɡɜɢɱɚɣɧɢɯ ɩɟɱɚɯ ɞɥɹ ɬɟɪɦɿɱɧɨʀ ɨɛɪɨɛɤɢ 
ɫɥɭɝɭє ɨɛɥɚɞɧɚɧɧɹ ɬɚ ɬɟɯɧɨɥɨɝɿɹ ɜɢɝɨɬɨɜɥɟɧɧɹ ɚɜɿɚɰɿɣɧɢɯ ɿ ɫɭɞɨɜɢɯ ɝɚɡɨɬɭɪɛɿɧɧɢɯ ɞɜɢɝɭ-
ɧɿɜ, ɫɬɜɨɪɟɧɿ ɫɩɟɰɿɚɥɿɫɬɚɦɢ ɇȾȱȾ ɿ Ɏɇɉɐ ɆɆɉɉ «ɋɚɥɸɬ» (ɦ. Ɇɨɫɤɜɚ). ɓɨɛ ɡɛɿɥɶɲɢɬɢ 
ɟɤɫɩɥɭɚɬɚɰɿɣɧɿ ɩɚɪɚɦɟɬɪɢ ɞɜɢɝɭɧɿɜ, ɡɨɤɪɟɦɚ ɪɨɛɨɱɿ ɬɟɦɩɟɪɚɬɭɪɢ ɝɚɪɹɱɨɝɨ ɬɪɚɤɬɭ, ɡɧɚɞɨɛɢ-
ɥɨɫɹ ɜɢɤɨɪɢɫɬɚɬɢ ɧɨɜɿ ɞɢɫɩɟɪɫɿɣɧɨ-ɡɦɿɰɧɸɜɚɧɿ ɠɚɪɨɦɿɰɧɿ ɫɩɥɚɜɢ ɬɢɩɭ ɀɋ, ɹɤɿ ɧɚɥɟɠɚɬɶ ɞɨ 
ɬɢɯ, ɳɨ ɧɟ ɡɜɚɪɸɸɬɶɫɹ ɿ ɜɚɠɤɨ ɩɚɹɸɬɶɫɹ. ɉɚɹɧɧɹ ɜɭɡɥɿɜ ɫɨɩɟɥ ɿ ɤɚɦɟɪ ɡɝɨɪɚɧɧɹ, ɥɨɩɚɬɨɤ 
ɬɭɪɛɿɧ ɿ ɤɨɦɩɪɟɫɨɪɿɜ, ɚ ɬɚɤɨɠ ɿɧɲɢɯ ɞɟɬɚɥɟɣ ɤɨɦɩɨɡɢɰɿɣɧɢɦɢ ɩɪɢɩɨɹɦɢ ɡɚɩɪɨɩɨɧɭɜɚɥɢ ɜɢ-
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ɤɨɧɭɜɚɬɢ ɜ ɤɨɧɬɟɣɧɟɪɚɯ ɜ ɚɤɬɢɜɧɨɦɭ ɝɚɡɨɜɨɦɭ ɫɟɪɟɞɨɜɢɳɿ ɡ ɫɭɦɿɲɿ ɚɪɝɨɧɭ ɿ ɩɪɨɞɭɤɬɿɜ ɪɨɡ-
ɤɥɚɞɭ ɝɚɥɨɝɟɧɿɞɿɜ. Ɍɚɤɚ ɬɟɯɧɨɥɨɝɿɹ ɞɨɡɜɨɥɢɥɚ ɧɟ ɬɿɥɶɤɢ ɜɢɝɨɬɨɜɢɬɢ ɜɟɥɢɤɨɝɚɛɚɪɢɬɧɿ ɜɭɡɥɢ, 
ɚɥɟ ɿ ɡɦɟɧɲɢɬɢ ɜɢɬɪɚɬɢ ɧɚ ɩɿɞɝɨɬɨɜɤɭ ɞɨ ɩɚɹɧɧɹ ɿ ɧɚɫɬɭɩɧɭ ɬɟɪɦɿɱɧɭ ɨɛɪɨɛɤɭ [14]. 

ȿɥɟɤɬɪɨɩɟɱɿ ɨɩɨɪɭ ɜɢɹɜɢɥɢɫɹ ɟɮɟɤɬɢɜɧɢɦɢ ɞɥɹ ɪɟɚɥɿɡɚɰɿʀ ɩɪɨɰɟɫɭ ɛɟɡɮɥɸɫɨɜɨɝɨ ɩɚ-
ɹɧɧɹ ɜ ɩɚɪɚɯ ɚɤɬɢɜɧɢɯ ɦɟɬɚɥɿɜ, ɩɪɢɱɨɦɭ ɜ ɝɚɡɨɜɢɯ ɚɬɦɨɫɮɟɪɚɯ ɦɟɧɲɨʀ ɱɢɫɬɨɬɢ ɿ ɜ ɛɿɥɶɲ 
ɧɢɡɶɤɨɦɭ ɜɚɤɭɭɦɿ ɜ ɩɨɪɿɜɧɹɧɧɿ ɡ ɿɧɲɢɦɢ. ȼ. Ɏ. ɏɨɪɭɧɨɜɢɦ, Ȼ. Ɇ. ɉɟɪɟɜєɡɟɧɰɟɜɢɦ ɬɚ ɿɧ-
ɲɢɦɢ ɞɨɫɥɿɞɠɟɧɿ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɿ ɩɪɨɰɟɫɢ ɣ ɪɨɡɪɨɛɥɟɧɚ ɬɟɯɧɨɥɨɝɿɹ ɩɚɹɧɧɹ ɩɪɢɩɨɹɦɢ, ɳɨ 
ɦɿɫɬɹɬɶ ɤɨɦɩɨɧɟɧɬɢ, ɹɤɿ ɥɟɝɤɨ ɜɢɩɚɪɨɜɭɸɬɶɫɹ, ɹɤɚ ɩɨɥɹɝɚє ɭ ɜɜɟɞɟɧɧɿ ɜ ɤɚɦɟɪɭ ɩɟɱɿ ɩɚɪɿɜ 
ɰɢɯ ɟɥɟɦɟɧɬɿɜ ɿ ɞɨɜɟɞɟɧɚ ɦɨɠɥɢɜɿɫɬɶ ɥɟɝɭɜɚɧɧɹ ɡ ɩɚɪɨɜɨʀ ɮɚɡɢ. ɉɪɢɱɨɦɭ ɞɨɫɥɿɞɠɟɧɧɹ 
ɩɪɨɜɨɞɢɥɢ ɩɪɢ ɧɚɝɪɿɜɚɧɧɿ ɜ ɚɪɝɨɧɿ, ɚɡɨɬɿ, ɜɭɝɥɟɤɢɫɥɨɦɭ ɝɚɡɿ ɣ ɡɚɦɤɧɟɧɨɦɭ ɩɨɜɿɬɪɹɧɨɦɭ 
ɫɟɪɟɞɨɜɢɳɿ (ɪɢɫ. 1) [15].  

 

Ɋɢɫ. 1. Ɂɚɥɟɠɧɿɫɬɶ ɩɨɱɚɬɤɭ ɜɢɩɚɪɨɜɭɜɚɧɧɹ ɰɢɧɤɭ ɿ ɫɬɜɨɪɟɧɧɹ ɚɤɬɢɜɧɨʀ ɩɚɪɨɜɨʀ  
ɚɬɦɨɫɮɟɪɢ ɜɿɞ ɬɟɦɩɟɪɚɬɭɪɢ, ɫɤɥɚɞɭ ɿ ɬɢɫɤɭ ɫɟɪɟɞɨɜɢɳɚ  

Ⱦɠɟɪɟɥɨ: [15]. 
Ɂ ɩɨɱɚɬɤɭ ɏɏ ɫɬ. ɩɨɡɚɩɿɱɧɟ ɩɚɹɧɧɹ ɟɥɟɤɬɪɨɨɩɨɪɨɦ ɩɨɱɚɥɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɫɹ ɜ ɟɥɟɤ-

ɬɪɨɬɟɯɧɿɱɧɿɣ ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɿ ɩɪɢɥɚɞɨɛɭɞɭɜɚɧɧɿ. Ⱦɨɜɝɢɣ ɱɚɫ ɞɥɹ ɡ’єɞɧɚɧɧɹ ɞɪɨɬɿɜ, ɩɥɚɫ-
ɬɢɧ, ɤɚɪɤɚɫɿɜ ɬɚ ɿɧɲɢɯ ɜɭɡɥɿɜ ɩɚɹɧɧɹ ɡɞɿɣɫɧɸɜɚɥɢ ɧɚ ɡɜɚɪɸɜɚɥɶɧɢɯ ɫɬɢɤɨɜɢɯ ɿ ɬɨɱɤɨɜɢɯ 
ɦɚɲɢɧɚɯ, ɳɨ ɞɨɡɜɨɥɹɥɢ ɡ ɜɢɫɨɤɨɸ ɬɨɱɧɿɫɬɸ ɜɢɬɪɢɦɭɜɚɬɢ ɱɚɫ ɿ ɬɟɦɩɟɪɚɬɭɪɭ ɧɚɝɪɿɜɚɧɧɹ. 
ɉɪɢ ɜɟɥɢɤɿɣ ɬɟɩɥɨєɦɧɨɫɬɿ ɞɟɬɚɥɟɣ, ɳɨ ɡ’єɞɧɭɸɬɶɫɹ, ɦɨɠɧɚ ɛɚɝɚɬɨɪɚɡɨɜɨ ɩɨɜɬɨɪɸɜɚɬɢ 
ɩɨɞɚɱɭ ɿɦɩɭɥɶɫɿɜ ɫɬɪɭɦɭ. ɍɠɟ ɞɨ 1920 ɪ. ɛɭɥɢ ɪɨɡɪɨɛɥɟɧɿ ɬɪɢ ɫɯɟɦɢ ɧɚɝɪɿɜɚɧɧɹ: ɩɪɢ ɛɟɡ-
ɩɨɫɟɪɟɞɧɶɨɦɭ ɩɪɨɯɨɞɠɟɧɧɿ ɫɬɪɭɦɭ ɱɟɪɟɡ ɩɚɹɧɿ ɞɟɬɚɥɿ; ɩɪɢ ɩɪɨɩɭɫɤɚɧɧɿ ɫɬɪɭɦɭ ɱɟɪɟɡ 
ɨɞɧɭ ɞɟɬɚɥɶ ɿɡ ɧɚɝɪɿɜɚɧɧɹɦ ɞɪɭɝɨʀ ɲɥɹɯɨɦ ɬɟɩɥɨɩɟɪɟɞɚɱɿ; ɩɪɢ ɪɨɡɿɝɪɿɜɚɧɧɿ ɫɬɪɭɦɨɦ ɫɩɟ-
ɰɿɚɥɶɧɨɝɨ ɧɚɝɪɿɜɚɱɚ, ɡɚ ɪɚɯɭɧɨɤ ɬɟɩɥɨɩɟɪɟɞɚɱɿ, ɜɿɞ ɹɤɨɝɨ ɧɚɝɪɿɜɚɸɬɶɫɹ ɩɚɹɧɿ ɞɟɬɚɥɿ [1; 9]. 

ɍ Ɍɨɥɶɹɬɬɿɧɫɶɤɨɦɭ ɩɨɥɿɬɟɯɧɿɱɧɨɦɭ ɿɧɫɬɢɬɭɬɿ (ɋ. ȼ. Ʌɚɲɤɨ ɬɚ ɿɧ.) ɭ 1960-ɯ ɪɨɤɚɯ ɜɢ-
ɤɨɧɚɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɡɿ ɫɬɜɨɪɟɧɧɹ ɬɟɯɧɨɥɨɝɿɣ, ɳɨ ɜɢɤɥɸɱɚɥɢ ɬɚɤɿ ɫɩɨɫɨɛɢ ɜɢɞɚɥɟɧɧɹ ɨɤ-
ɫɢɞɧɢɯ ɩɥɿɜɨɤ, ɹɤ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɚɤɭɭɦɭɜɚɧɧɹ, ɚɤɬɢɜɧɢɯ ɝɚɡɨɜɢɯ ɫɟɪɟɞɨɜɢɳ, ɦɟɯɚɧɿɱ-
ɧɨɝɨ ɚɛɨ ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ ɜɩɥɢɜɭ, ɮɥɸɫɭɜɚɧɧɹ. ɍɫɬɚɧɨɜɥɟɧɚ ɦɨɠɥɢɜɿɫɬɶ ɚɤɬɢɜɭɜɚɧɧɹ 
ɩɨɜɟɪɯɨɧɶ, ɳɨ ɩɚɹɸɬɶɫɹ, ɲɥɹɯɨɦ ɥɨɤɚɥɶɧɨɝɨ ɪɨɡɩɥɚɜɥɟɧɧɹ ɦɟɬɚɥɿɜ ɿ ɫɩɥɚɜɿɜ ɩɪɢ ɬɟɦɩɟ-
ɪɚɬɭɪɿ, ɧɢɠɱɿɣ ɡɚ ʀɯ ɚɜɬɨɧɨɦɧɟ ɩɥɚɜɥɟɧɧɹ – ɤɨɧɬɚɤɬɧɨ-ɪɟɚɤɬɢɜɧɟ ɩɚɹɧɧɹ [16]. ɐɟɣ ɩɪɨɰɟɫ 
ɜɢɤɨɪɢɫɬɚɧɢɣ ɩɪɢ ɛɟɡɮɥɸɫɨɜɨɦɭ ɩɚɹɧɧɿ ɚɥɸɦɿɧɿєɜɢɯ ɫɩɥɚɜɿɜ ɡ ɞɟɹɤɢɦɢ ɦɟɬɚɥɚɦɢ, ɳɨ 
ɦɚɸɬɶ ɡ ɚɥɸɦɿɧɿєɦ ɯɨɪɨɲɭ ɯɿɦɿɱɧɭ ɫɩɨɪɿɞɧɟɧɿɫɬɶ [17], ɚ ɬɚɤɨɠ ɩɪɢ ɩɚɹɧɧɿ ɤɨɪɭɧɞɨɜɨʀ 
ɤɟɪɚɦɿɤɢ ɡ ɧɿɨɛɿєɜɢɦ ɫɩɥɚɜɨɦ ɡɚ ɞɨɩɨɦɨɝɨɸ ɩɪɨɲɚɪɤɿɜ ɦɿɞɧɨʀ ɿ ɬɢɬɚɧɨɜɨʀ ɮɨɥɶɝɢ [18]. 
ɍ ɆȺɌȱ ɿɦ. Ʉ. ȿ. ɐɿɨɥɤɨɜɫɶɤɨɝɨ (ɘ. ɋ. Ⱦɨɥɝɨɜ, Ⱥ. Ɏ. ɇɟɫɬɟɪɨɜ ɿ ɿɧ.) ɤɨɧɬɚɤɬɧɨ-ɪɟɚɤɬɢɜɧɟ 
ɩɚɹɧɧɹ ɡ ɧɟɡɧɚɱɧɢɦ ɬɢɫɤɨɦ ɦɿɠ ɞɟɬɚɥɹɦɢ ɜɢɤɨɪɢɫɬɚɧɟ ɞɥɹ ɜɢɝɨɬɨɜɥɟɧɧɹ ɜɭɡɥɿɜ ɚɜɿɚɰɿɣ-
ɧɢɯ ɞɜɢɝɭɧɿɜ ɿɡ ɠɚɪɨɦɿɰɧɢɯ ɧɿɤɟɥɟɜɢɯ ɫɩɥɚɜɿɜ ɬɢɩɭ ɀɋ. 
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Ɉɫɨɛɥɢɜɨ ɬɨɱɧɟ ɪɟɝɭɥɸɜɚɧɧɹ ɩɚɪɚɦɟɬɪɿɜ ɪɟɠɢɦɭ ɧɚɝɪɿɜɚɧɧɹ ɿ ɦɟɬɚɥɭɪɝɿʀ ɩɪɨɰɟɫɿɜ ɞɨ-
ɫɹɝɧɭɬɟ ɩɪɢ ɤɨɧɬɚɤɬɧɨ-ɪɟɚɤɬɢɜɧɨɦɭ ɩɚɹɧɧɿ, ɡɨɤɪɟɦɚ ɩɪɢ ɜɢɪɨɛɧɢɰɬɜɿ ɩɪɢɥɚɞɿɜ ɡ ɞɟɬɚ-
ɥɹɦɢ ɡ ɦɨɥɿɛɞɟɧɭ, ɜɨɥɶɮɪɚɦɭ ɣ ɦɿɞɿ, ɩɨɤɪɢɬɢɦɢ ɡɨɥɨɬɨɦ ɚɛɨ ɫɪɿɛɥɨɦ (ȼ. Ɏ. ɏɨɪɭɧɨɜ, 
ɘ. Ȼ. Ɇɚɥɟɜɫɶɤɢɣ, ȼ. ɋ. ɇɟɫɦɿɯ) [19; 20]. 

ɉɨɞɚɥɶɲɨɝɨ ɪɨɡɜɢɬɤɭ ɦɟɬɚɥɭɪɝɿɹ ɤɨɧɬɚɤɬɧɨ-ɪɟɚɤɬɢɜɧɨɝɨ ɩɚɹɧɧɹ ɧɚɛɭɥɚ ɩɪɢ ɩɚɹɧɧɿ 
ɬɨɧɤɨɫɬɿɧɧɢɯ ɬɚ ɫɤɥɚɞɧɢɯ ɡɚ ɤɨɧɮɿɝɭɪɚɰɿєɸ ɜɢɪɨɛɿɜ ɡ ɚɥɸɦɿɧɿɸ ɬɚ ɣɨɝɨ ɫɩɥɚɜɿɜ ɡɚ ɪɚɯɭ-
ɧɨɤ ɜɢɤɨɪɢɫɬɚɧɧɹ ɤɥɟɣɤɢɯ ɩɪɨɦɿɠɧɢɯ ɩɪɨɲɚɪɤɿɜ. ɐɟɣ ɫɩɨɫɿɛ є ɜɢɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɢɦ ɩɚ-
ɹɧɧɹɦ ɭ ɜɚɤɭɭɦɧɿɣ ɩɟɱɿ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɪɚɞɿɚɰɿɣɧɨɝɨ ɧɚɝɪɿɜɭ. əɤ ɩɪɢɩɨɣ ɡɚɫɬɨɫɨɜɭɜɚɥɢ 
ɪɿɞɤɢɣ ɩɪɨɲɚɪɨɤ ɧɚ ɨɫɧɨɜɿ ɫɢɥɿɤɚɬɭ ɧɚɬɪɿɸ, ɫɨɥɹɧɨʀ ɤɢɫɥɨɬɢ ɬɚ ɦɚɝɧɿɸ, ɳɨ ɜɧɨɫɹɬɶɫɹ 
ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɜ ɤɨɧɬɚɤɬ ɞɟɬɚɥɟɣ ɩɪɢ ɫɤɥɚɞɚɧɧɿ ɜɢɪɨɛɿɜ [21-23]. 

ɍ ɛɚɝɚɬɶɨɯ ɜɢɩɚɞɤɚɯ ɩɪɢ ɜɢɛɨɪɿ ɬɟɯɧɨɥɨɝɿʀ ɩɚɹɧɧɹ ɬɚ ɨɛɥɚɞɧɚɧɧɹ ɜɢɪɿɲɚɥɶɧɟ ɡɧɚ-
ɱɟɧɧɹ ɦɚɸɬɶ ɩɟɜɧɿ ɤɨɧɤɪɟɬɧɿ ɜɢɦɨɝɢ ɟɤɫɩɥɭɚɬɚɰɿɣɧɢɯ ɹɤɨɫɬɟɣ ɭ ɩɨєɞɧɚɧɧɿ ɡ ɟɤɨɧɨɦɿɱɧɿ-
ɫɬɸ. Ɍɚɤ, ɧɚɩɪɢɤɥɚɞ, ɭ ȼɇȾȱ ɿɧɫɬɪɭɦɟɧɬɿɜ (ɦ. Ɇɨɫɤɜɚ) ɡɧɚɱɧɨʀ ɟɤɨɧɨɦɿʀ ɲɜɢɞɤɨɪɿɠɭɱɢɯ 
ɿ ɤɨɧɫɬɪɭɤɰɿɣɧɢɯ ɫɬɚɥɟɣ ɜɞɚɥɨɫɹ ɞɨɫɹɝɧɭɬɢ ɡɚɜɞɹɤɢ ɟɥɟɤɬɪɨɤɨɧɬɚɤɬɧɨɦɭ ɧɚɝɪɿɜɚɧɧɸ. Ɋɨ-
ɡɪɨɛɥɟɧɨ 12 ɦɨɞɢɮɿɤɚɰɿɣ ɫɩɟɰɿɚɥɿɡɨɜɚɧɢɯ ɟɥɟɤɬɪɨɤɨɧɬɚɤɬɧɢɯ ɭɫɬɚɧɨɜɨɤ, ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɹɤɢɯ ɭ 15...20 ɪɚɡɿɜ ɟɤɨɧɨɦɢɬɶ ɟɥɟɤɬɪɨɟɧɟɪɝɿɸ ɿ ɜ 3...4 ɪɚɡɢ ɩɥɨɳɭ ɩɿɞ ɨɛɥɚɞɧɚɧɧɹ ɩɨɪɿɜ-
ɧɹɧɨ ɡ ɭɫɬɚɧɨɜɤɚɦɢ Ɍȼ 4, ɞɨɡɜɨɥɹє ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɩɪɢɩɨʀ ɧɚ ɨɫɧɨɜɿ Fe-Cu-Ni, ɡɚɦɿɫɬɶ 
ɩɪɢɩɨʀɜ ɧɚ ɫɪɿɛɧɿɣ ɨɫɧɨɜɿ [24]. ȿɮɟɤɬɢɜɧɢɣ ɫɩɨɫɿɛ ɟɥɟɤɬɪɨɤɨɧɬɚɤɬɧɨɝɨ ɧɚɝɪɿɜɚɧɧɹ ɩɪɢ 
ɨɞɧɨɫɬɨɪɨɧɧɶɨɦɭ ɞɜɨɯɬɨɱɤɨɜɨɦɭ ɩɿɞɜɨɞɿ ɫɬɪɭɦɭ ɪɨɡɪɨɛɥɟɧɢɣ ɭ Ƚɪɭɡɢɧɫɶɤɨɦɭ ɩɨɥɿɬɟɯ-
ɧɿɱɧɨɦɭ ɿɧɫɬɢɬɭɬɿ [25]. 

Ⱦɨɜɝɿ ɪɨɤɢ ɜ ɟɥɟɤɬɪɨɧɧɿɣ ɩɪɨɦɢɫɥɨɜɨɫɬɿ, ɹɤ ɿ ɜ ɸɜɟɥɿɪɧɿɣ, ɨɫɧɨɜɧɿ ɩɪɢɩɨʀ ɫɤɥɚɞɚɥɢ 
ɧɚ ɛɚɡɿ ɫɪɿɛɥɚ. ɍ ɡɜ’ɹɡɤɭ ɡɿ ɡɪɨɫɬɚɸɱɢɦ ɨɛɫɹɝɨɦ ɜɢɪɨɛɧɢɰɬɜɚ ɩɪɢɥɚɞɿɜ ɬɚ ɿɧɲɢɯ ɜɢɪɨɛɿɜ 
ɡ ɟɥɟɤɬɪɨɧɧɢɦɢ ɟɥɟɦɟɧɬɚɦɢ ɜɢɧɢɤɥɚ ɩɪɨɛɥɟɦɚ ɟɤɨɧɨɦɿʀ ɞɨɪɨɝɨɰɿɧɧɢɯ ɦɟɬɚɥɿɜ ɩɪɢ ɩɚ-
ɹɧɧɿ, ɿ ɜɨɞɧɨɱɚɫ ɩɿɞɜɢɳɟɧɧɹ ɧɚɞɿɣɧɨɫɬɿ ɡ’єɞɧɚɧɶ. ɍ ɛɚɝɚɬɶɨɯ ɨɪɝɚɧɿɡɚɰɿɹɯ ɞɥɹ ɡ’єɞɧɚɧɧɹ 
ɞɟɬɚɥɟɣ ɡ ɦɿɞɿ ɣ ɥɚɬɭɧɿ ɪɨɡɪɨɛɥɟɧɿ ɩɪɢɩɨʀ ɫɢɫɬɟɦ Cu-P-Sn, Cu-Zn-P-Ni; ɞɥɹ ɩɚɹɧɧɹ ɧɟɪ-
ɠɚɜɿɸɱɢɯ ɫɬɚɥɟɣ, ɦɿɞɿ ɿ ɫɬɚɥɿ – Cu-Zn-Sn, Cu=Zn-Mn. ɒɢɪɨɤɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ɡɧɚɣɲɥɨ ɟɥɟ-
ɤɬɪɨɤɨɧɬɚɤɬɧɟ ɛɟɡɮɥɸɫɨɜɟ ɩɚɹɧɧɹ [26]. 

ɍ 1960-ɯ ɪɨɤɚɯ ɜ ȱȿɁ ɿɦ. Є. Ɉ. ɉɚɬɨɧɚ ɪɨɡɪɨɛɥɟɧɿ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɞɢɮɭɡɿɣɧɨɝɨ ɩɚɹɧɧɹ 
ɭ ɜɚɤɭɭɦɿ ɡ ɿɧɞɭɤɰɿɣɧɢɦɢ ɣ ɪɚɞɿɚɰɿɣɧɢɦɢ ɧɚɝɪɿɜɚɱɚɦɢ [27]. ɍ 1970-ɯ ɪɨɤɚɯ ɚɦɟɪɢɤɚɧɫɶ-
ɤɢɦɢ ɮɿɪɦɚɦɢ «Ⱦɠɟɧɟɪɚɥ ɞɚɣɧɟɦɿɤɫ» ɿ «Ȼɨʀɧɝ ɟɣɪɩɥɟɣɧ» ɜɢɩɭɳɟɧɿ ɭɫɬɚɧɨɜɤɢ, ɜ ɹɤɢɯ 
ɜɢɪɨɛɢ ɧɚɝɪɿɜɚɸɬɶɫɹ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɫɬɪɭɦɨɦ, ɳɨ ɩɪɨɬɿɤɚє. ɍ ɰɢɯ ɬɚ ɿɧɲɢɯ ɭɫɬɚɧɨɜɤɚɯ 
ɡɞɿɣɫɧɸєɬɶɫɹ ɫɬɢɫɤɚɧɧɹ ɞɟɬɚɥɟɣ, ɳɨ ɩɚɹɸɬɶɫɹ [28]. ɍ 1980-ɯ ɪɨɤɚɯ ɜɜɟɞɟɧɿ ɜ ɟɤɫɩɥɭɚɬɚ-
ɰɿɸ ɜɢɫɨɤɨɜɚɤɭɭɦɧɿ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɞɢɮɭɡɿɣɧɨɝɨ ɩɚɹɧɧɹ ɜ ɫɭɞɧɨɛɭɞɿɜɧɿɣ ɩɪɨɦɢɫɥɨɜɨɫɬɿ, 
ɪɨɡɪɨɛɥɟɧɿ ɜ Ɇɢɤɨɥɚʀɜɫɶɤɨɦɭ ɫɭɞɧɨɛɭɞɿɜɧɨɦɭ ɿɧɫɬɢɬɭɬɿ (ȼ. Ɏ. Ʉɜɚɫɧɢɰɶɤɢɣ ɿ ɿɧ.) [29] ɿ 
ɭ ɫɩɟɰɿɚɥɿɡɨɜɚɧɢɯ ɇȾȱ. 

ɇɢɧɿ ɿɧɞɭɤɰɿɣɧɟ ɩɚɹɧɧɹ, ɧɟɡɜɚɠɚɸɱɢ ɧɚ ɫɤɥɚɞɧɿɫɬɶ ɨɛɥɚɞɧɚɧɧɹ ɿ ɧɟɨɛɯɿɞɧɿɫɬɶ ɜɢɝɨ-
ɬɨɜɥɟɧɧɹ ɫɩɟɰɿɚɥɿɡɨɜɚɧɢɯ ɿɧɞɭɤɬɨɪɿɜ, ɩɨɫɿɞɚє ɨɞɧɟ ɡ ɱɿɥɶɧɢɯ ɦɿɫɰɶ ɡɚ ɨɛɫɹɝɚɦɢ ɜɢɤɨɪɢɫ-
ɬɚɧɧɹ ɬɚ ɦɨɠɥɢɜɿɫɬɸ ɜɢɝɨɬɨɜɥɟɧɧɹ ɫɤɥɚɞɧɢɯ ɤɨɧɫɬɪɭɤɰɿɣ. ɉɟɪɲɿ ɫɩɟɰɿɚɥɿɡɨɜɚɧɿ ɭɫɬɚɧɨ-
ɜɤɢ ɬɚ ɬɟɯɧɨɥɨɝɿɹ ɲɜɢɞɤɿɫɧɨɝɨ ɩɚɹɧɧɹ ɩɪɢ ɧɚɝɪɿɜɚɧɧɿ ɫɬɪɭɦɚɦɢ ɜɢɫɨɤɨʀ ɱɚɫɬɨɬɢ 
ɪɨɡɪɨɛɥɟɧɿ ȼ. ɉ. ȼɨɥɨɝɞɿɧɢɦ ɿ Ɇ. Ƚ. Ʌɨɡɢɧɫɶɤɢɦ ɭ ɞɪɭɝɿɣ ɩɨɥɨɜɢɧɿ 1930-ɯ ɪɨɤɿɜ. ȱɧɞɭɤ-
ɰɿɣɧɟ ɩɚɹɧɧɹ ɩɪɨɞɨɜɠɭє ɭɞɨɫɤɨɧɚɥɸɜɚɬɢɫɹ ɜ 1940–1950-ɯ ɪɨɤɚɯ ɭ ɇȾȱɌɆɟ, ȼȼȱȺ 
ɿɦ. Ɇ. Є. ɀɭɤɨɜɫɶɤɨɝɨ ɬɚ ɿɧɲɢɯ ɨɪɝɚɧɿɡɚɰɿɹɯ (Ɇ. ȼ. ɉɨɩɥɚɜɤɨ, ɋ. Ɇ. Ʌɨɰɦɚɧɨɜ, 
ȼ. ɉ. Ɏɪɨɥɨɜ ɿ ɿɧ.) [30]. Ɍɚɤɿ ɩɟɪɟɜɚɝɢ ɿɧɞɭɤɰɿɣɧɨɝɨ ɩɚɹɧɧɹ, ɹɤ ɲɜɢɞɤɟ ɧɚɝɪɿɜɚɧɧɹ ɜɢɪɨ-
ɛɿɜ, ɜɢɫɨɤɚ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɿ ɦɨɠɥɢɜɿɫɬɶ ɦɟɯɚɧɿɡɚɰɿʀ ɬɚ ɚɜɬɨɦɚɬɢɡɚɰɿʀ, ɩɪɢɬɹɝɧɭɥɢ ɭɜɚɝɭ 
ɛɚɝɚɬɶɨɯ ɫɩɟɰɿɚɥɿɫɬɿɜ ɭ ɝɚɥɭɡɹɯ ɩɪɨɦɢɫɥɨɜɨɫɬɿ, ɳɨ ɪɨɡɜɢɜɚɸɬɶɫɹ. Ⱦɨ ɞɨɫɥɿɞɠɟɧɧɹ ɩɪɨ-
ɰɟɫɭ ɿɧɞɭɤɰɿɣɧɨɝɨ ɧɚɝɪɿɜɚɧɧɹ ɬɚ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɬɟɯɧɨɥɨɝɿʀ ɿ ɨɛɥɚɞɧɚɧɧɹ ɩɿɞɤɥɸɱɢɥɢɫɹ 
ȱȿɁ ɿɦ. Є. Ɉ. ɉɚɬɨɧɚ, ɝɚɥɭɡɟɜɿ ɇȾȱ Ɇɿɧɫɭɞɩɪɨɦɭ, Ɇɿɧɫɟɪɟɞɦɚɲɭ ɿ ɿɧ. ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ 
ɿɧɞɭɤɰɿɣɧɟ ɩɚɹɧɧɹ ɡɚɛɟɡɩɟɱɭє ɜɢɫɨɤɭ ɹɤɿɫɬɶ ɡ’єɞɧɚɧɶ ɿɡ ɩɪɢɩɨɹɦɢ, ɜ ɹɤɢɯ ɫɪɿɛɥɨ ɡɚɦɿɧɟɧɟ 
ɦɟɧɲ ɜɚɪɬɿɫɧɢɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ [31], ɪɿɜɧɨɦɿɪɧɟ ɪɨɡɿɝɪɿɜɚɧɧɹ ɿ ɲɜɢɞɤɟ ɩɪɨɧɢɤɚɧɧɹ ɩɪɢ-
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ɩɨɸ ɜ ɬɨɧɤɨɫɬɿɧɧɿ ɜɢɪɨɛɢ ɫɤɥɚɞɧɨʀ ɮɨɪɦɢ [32], ɨɞɟɪɠɚɧɧɹ ɤɨɦɩɨɡɢɬɿɜ ɭ ɜɢɝɥɹɞɿ ɡɚɤɥɚɞ-
ɧɨɝɨ ɟɥɟɦɟɧɬɭ ɡ ɤɨɦɩɨɡɢɰɿɣɧɨɝɨ ɩɪɢɩɨɸ [33]. ȱɧɞɭɤɰɿɣɧɟ ɧɚɝɪɿɜɚɧɧɹ ɡɧɚɣɲɥɨ ɜɢɤɨɪɢɫ-
ɬɚɧɧɹ ɞɥɹ ɪɨɡɩɥɚɜɥɟɧɧɹ ɡɧɚɱɧɨʀ ɤɿɥɶɤɨɫɬɿ ɮɥɸɫɭ ɬɚ ɩɪɢɩɨɸ ɞɥɹ ɬɟɯɧɨɥɨɝɿɣ ɡ’єɞɧɚɧɧɹ ɜ 
ɪɨɡɩɥɚɜɚɯ ɰɢɯ ɦɚɬɟɪɿɚɥɿɜ [34], ɡɨɤɪɟɦɚ ɿ ɞɥɹ ɩɚɹɧɧɹ ɯɜɢɥɟɸ ɩɪɢɩɨɸ [35]. 

ȱɧɞɭɤɰɿɣɧɢɣ ɫɬɪɭɦ ɦɨɠɟ ɫɥɭɝɭɜɚɬɢ ɧɟ ɬɿɥɶɤɢ ɞɥɹ ɧɚɝɪɿɜɚɧɧɹ ɩɪɢɩɨʀɜ, ɮɥɸɫɿɜ ɿ ɤɪɨ-
ɦɨɤ, ɚɥɟ ɿ ɜ ɞɟɹɤɢɯ ɭɫɬɚɧɨɜɤɚɯ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɫɢɥɚ ɜɡɚєɦɨɞɿʀ ɡ ɜɥɚɫɧɢɦ ɦɚɝɧɿɬɧɢɦ ɩɨ-
ɥɟɦ ɞɥɹ ɩɟɪɟɦɿɳɭɜɚɧɧɹ ɩɪɢɩɨɸ [35]. Ɍɚɤ, ɣɨɝɨ ɭɫɩɿɲɧɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɞɥɹ ɩɪɢɫɤɨ-
ɪɟɧɧɹ ɮɥɸɫɭɜɚɧɧɹ [36]. 

ɇɚ ɩɨɱɚɬɤɭ 1970-ɯ ɪɨɤɿɜ ɿɧɬɟɧɫɢɮɿɤɭɜɚɥɚɫɹ ɪɨɛɨɬɚ ɧɚɞ ɩɚɹɧɧɹɦ ɿɡ ɩɪɢɤɥɚɞɟɧɧɹɦ ɫɬɢ-
ɫɤɚɸɱɢɯ ɧɚɜɚɧɬɚɠɟɧɶ. Ɍɚɤ, ɭ ȱȿɁ ɿɦ. Є. Ɉ. ɉɚɬɨɧɚ ɛɭɥɚ ɪɨɡɪɨɛɥɟɧɚ ɬɟɯɧɨɥɨɝɿɹ ɡɜɚɪɸ-
ɜɚɧɧɹ-ɩɚɹɧɧɹ ɧɚ ɛɚɡɿ ɜɢɫɨɤɨɱɚɫɬɨɬɧɨɝɨ ɧɚɝɪɿɜɚɧɧɹ. Ɂɨɤɪɟɦɚ, ɨɛɥɚɞɧɚɧɧɹ ɞɥɹ ɜɢɫɨɤɨɱɚɫ-
ɬɨɬɧɨɝɨ ɩɚɹɧɧɹ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɬɢɫɤɭ ɬɚɤɢɯ ɜɟɥɢɤɨɝɚɛɚɪɢɬɧɢɯ ɜɢɪɨɛɿɜ, ɹɤ ɪɨɬɨɪɢ 
ɬɭɪɛɿɧ (ȼ. Ʉ. Ʌɟɛɟɞєɜ, Ʌ. Ƚ. ɉɭɡɪɿɧ, Ƚ. Ɉ. Ȼɨɣɤɨ) [35]; ɬɪɭɛɢ (ȼ. Ʉ. Ʌɟɛɟɞєɜ, ȼ. Ⱦ. Ɍɚɛɟɥєɜ, 
Ɉ. ɋ. ɉɢɫɶɦɟɧɧɢɣ) [37]. ɉɪɢ ɞɨɫɬɚɬɧɶɨɦɭ ɩɥɚɫɬɢɱɧɨɦɭ ɞɟɮɨɪɦɭɜɚɧɧɿ ɜ ɡɨɧɿ ɫɬɢɤɭ ɜɞɚ-
єɬɶɫɹ ɞɨɫɹɝɧɭɬɢ ɪɿɜɧɨɦɿɰɧɨɝɨ ɡ ɨɫɧɨɜɧɢɦ ɦɟɬɚɥɨɦ ɡ’єɞɧɚɧɧɹ [38-41]. 

Ɋɨɡɝɥɹɧɭɬɿ ɜɢɳɟ ɫɩɨɫɨɛɢ ɧɚɝɪɿɜɚɧɧɹ ɩɪɢ ɩɚɹɧɧɿ ɪɨɡɪɨɛɥɹɥɢɫɹ ɦɚɣɠɟ ɨɞɧɨɱɚɫɧɨ ɡ ɬɚ-
ɤɢɦɢ ɠ ɫɩɨɫɨɛɚɦɢ ɧɚɝɪɿɜɚɧɧɹ ɩɪɢ ɡɜɚɪɸɜɚɧɧɿ ɣ ɬɟɪɦɿɱɧɿɣ ɨɛɪɨɛɰɿ. ɍ 1920-ɯ ɪɨɤɚɯ ɞɭɝɨɜɢɣ 
ɪɨɡɪɹɞ ɫɬɚɜ ɧɚɣɛɿɥɶɲ ɩɨɲɢɪɟɧɢɦ ɞɠɟɪɟɥɨɦ ɧɚɝɪɿɜɚɧɧɹ ɩɪɢ ɡɜɚɪɸɜɚɧɧɿ, ɚɥɟ ɜɢɤɨɪɢɫɬɨɜɭ-
ɜɚɜɫɹ ɞɥɹ ɩɚɹɧɧɹ ɞɨɫɢɬɶ ɨɛɦɟɠɟɧɨ. ɉɪɢɱɢɧɨɸ є ɜɢɫɨɤɚ ɤɨɧɰɟɧɬɪɚɰɿɹ ɬɟɩɥɨɜɨʀ ɟɧɟɪɝɿʀ ɜ 
ɡɨɧɿ ɚɤɬɢɜɧɢɯ ɩɥɹɦ, ɭ ɪɟɡɭɥɶɬɚɬɿ ɱɨɝɨ ɜɢɫɨɤɚ ɜɿɪɨɝɿɞɧɿɫɬɶ ɩɿɞɩɥɚɜɥɟɧɧɹ ɤɪɨɦɨɤ ɜɢɪɨɛɿɜ, ɚ 
ɩɪɢ ɡɦɟɧɲɟɧɧɿ ɫɢɥɢ ɫɬɪɭɦɭ ɡ ɦɟɬɨɸ ɡɦɟɧɲɟɧɧɹ ɬɟɩɥɨɜɨɝɨ ɜɤɥɚɞɭ – ɝɨɪɢɬɶ ɧɟɫɬɿɣɤɨ. Ɉɞ-
ɧɚɤ ɭ ɛɚɝɚɬɶɨɯ ɜɢɩɚɞɤɚɯ ɞɭɝɨɜɟ ɩɚɹɧɧɹ ɡɧɚɯɨɞɢɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɫɚɦɟ ɡɚɜɞɹɤɢ ɜɿɞɧɨɫɧɨ ɜɢ-
ɫɨɤɿɣ ɤɨɧɰɟɧɬɪɚɰɿʀ ɬɟɩɥɨɜɨɝɨ ɜɤɥɚɞɭ. ɍ 1920–1940-ɯ ɪɨɤɚɯ ɞɥɹ ɩɚɹɧɧɹ, ɤɪɿɦ ɞɭɝɢ ɩɨɛɿɱɧɨʀ 
ɞɿʀ ɦɿɠ ɞɜɨɦɚ ɟɥɟɤɬɪɨɞɚɦɢ, ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ ɚɬɨɦɧɨ-ɜɨɞɧɟɜɢɣ ɩɪɨɰɟɫ. 

Ⱦɨ ɞɭɝɨɜɨɝɨ ɧɚɝɪɿɜɚɧɧɹ ɩɪɢ ɩɚɹɧɧɿ ɩɟɪɿɨɞɢɱɧɨ ɩɨɜɟɪɬɚɥɢɫɹ ɜ ɬɢɯ ɜɢɩɚɞɤɚɯ, ɤɨɥɢ ɜɢ-
ɤɨɪɢɫɬɨɜɭɜɚɥɢ ɩɪɢɩɨʀ ɡ ɬɭɝɨɩɥɚɜɤɢɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ ɿ ɩɟɪɟɞɛɚɱɚɥɨɫɹ ɥɨɤɚɥɶɧɟ ɧɚɝɪɿ-
ɜɚɧɧɹ. Ɍɚɤ, ɧɚɩɪɢɤɿɧɰɿ 1990-ɯ ɪɨɤɿɜ ɭ ȱȿɁ ɿɦ. Є. Ɉ. ɉɚɬɨɧɚ ɿ ɇȼɈ «Ɇɚɲɩɪɨɟɤɬ» (ȼ. Ɏ. ɏɨ-
ɪɭɧɨɜ, ɋ. ȼ. Ɇɚɤɫɢɦɨɜɚ ɬɨɳɨ) ɪɨɡɪɨɛɥɟɧɚ ɬɟɯɧɨɥɨɝɿɹ ɪɟɦɨɧɬɧɨɝɨ ɩɚɹɧɧɹ ɥɨɩɚɬɨɤ 
ɝɚɡɨɬɭɪɛɿɧɧɢɯ ɞɜɢɝɭɧɿɜ ɿɡ ɜɢɫɨɤɨɥɟɝɨɜɚɧɢɯ ɧɿɤɟɥɟɜɢɯ ɫɩɥɚɜɿɜ ɿɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɞɭɝɨɜɨɝɨ 
ɧɚɝɪɿɜɚɧɧɹ ɜɨɥɶɮɪɚɦɨɜɢɦ ɟɥɟɤɬɪɨɞɨɦ ɜ ɚɪɝɨɧɿ ɿ ɤɨɦɩɨɡɢɰɿɣɧɢɯ ɧɿɤɟɥɟɜɢɯ ɩɪɢɩɨʀɜ ɿɡ ɰɢ-
ɪɤɨɧɿєɦ ɿ ɝɚɮɧɿєɦ [42]. 

ɍ 1964 ɪ. ɜ ȱȿɁ ɿɦ. Є. Ɉ. ɉɚɬɨɧɚ ɫɬɜɨɪɟɧɨ ɦɿɤɪɨɩɥɚɡɦɨɜɟ ɡɜɚɪɸɜɚɧɧɹ, ɡɨɤɪɟɦɚ, ɭɩɟɪɲɟ 
ɭ ɫɜɿɬɿ – ɡɜɚɪɸɜɚɧɧɹ ɪɿɡɧɨɩɨɥɹɪɧɢɦɢ ɿɦɩɭɥɶɫɚɦɢ (Ȼ. Є. ɉɚɬɨɧ, ȼ. ɋ. Ƚɜɨɡɞɟɰɶɤɢɣ ɬɚ ɿɧ.) 
[43]. Ɍɚɤɢɣ ɩɪɨɰɟɫ, ɳɨ ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɥɨɤɚɥɶɧɢɦ ɧɚɝɪɿɜɚɧɧɹɦ, ɨɞɧɨɱɚɫɧɨ ɡɿ ɡɜɚɪɸɜɚɧ-
ɧɹɦ ɡɧɚɣɲɨɜ ɜɢɤɨɪɢɫɬɚɧɧɹ ɞɥɹ ɩɚɹɧɧɹ ɬɨɧɤɨɫɬɿɧɧɢɯ ɚɥɸɦɿɧɿєɜɢɯ ɫɢɥɶɮɨɧɿɜ, ɸɜɟɥɿɪɧɢɯ 
ɜɢɪɨɛɿɜ, ɞɟɬɚɥɟɣ ɟɥɟɤɬɪɨɧɧɢɯ ɩɪɢɥɚɞɿɜ. ɉɟɪɟɜɚɝɨɸ ɜɢɤɨɪɢɫɬɚɧɧɹ ɚɩɚɪɚɬɭ ɞɥɹ ɦɿɤɪɨɩɥɚ-
ɡɦɨɜɨʀ ɨɛɪɨɛɤɢ є ɯɨɪɨɲɚ ɜɢɞɢɦɿɫɬɶ ɡɨɧɢ ɩɚɹɧɧɹ ɬɚ ɦɿɧɿɦɚɥɶɧɟ ɜɢɝɨɪɚɧɧɹ ɿ ɜɢɩɚɪɨɜɭ-
ɜɚɧɧɹ ɩɪɢɩɨʀɜ ɜ ɿɧɟɪɬɧɢɯ ɝɚɡɚɯ. 

Ɍɪɟɛɚ ɜɿɞɡɧɚɱɢɬɢ, ɳɨ ɬɟɪɦɿɱɧɢɣ ɰɢɤɥ ɭ ɬɨɱɰɿ ɛɿɥɹ ɲɨɜɧɨʀ ɡɨɧɢ, ɳɨ ɧɚɝɪɿɜɚєɬɶɫɹ ɞɨ 
ɬɟɦɩɟɪɚɬɭɪɢ ɩɥɚɜɥɟɧɧɹ ɩɪɢɩɨɸ (ɛɥɢɡɶɤɨ 100 ɨɋ), ɩɪɢ ɦɿɤɪɨɩɥɚɡɦɨɜɨɦɭ ɩɪɨɰɟɫɿ ɜɢɝɿɞɧɨ 
ɜɿɞɪɿɡɧɹєɬɶɫɹ ɜɿɞ ɰɢɤɥɭ ɧɚɝɪɿɜɚɧɧɹ ɩɪɢ ɚɪɝɨɧɨɞɭɝɨɜɨɦɭ ɩɪɨɰɟɫɿ (ɪɢɫ. 2). Ɍɚɤɿ ɨɫɨɛɥɢɜɨɫɬɿ 
ɦɿɤɪɨɩɥɚɡɦɨɜɨɝɨ ɩɪɨɰɟɫɭ, ɹɤ ɲɜɢɞɤɟ ɧɚɪɨɳɭɜɚɧɧɹ ɬɟɦɩɟɪɚɬɭɪɢ (ȱ) ɿ ɡɧɚɱɧɟ ɡɦɟɧɲɟɧɧɹ 
ɩɟɪɟɛɭɜɚɧɧɹ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɿɣ ɬɟɦɩɟɪɚɬɭɪɿ (ȱȱ) ɞɨɡɜɨɥɹɸɬɶ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɞɥɹ ɩɚɹɧɧɹ 
ɩɪɢɩɨʀ ɿ ɮɥɸɫɢ ɡ ɤɨɦɩɨɧɟɧɬɚɦɢ, ɳɨ ɥɟɝɤɨ ɜɢɩɚɪɨɜɭɸɬɶɫɹ, ɡɦɟɧɲɢɬɢ ɡɨɧɭ ɬɟɪɦɿɱɧɨɝɨ 
ɜɩɥɢɜɭ. ɓɟ ɨɞɧɿєɸ ɩɟɪɟɜɚɝɨɸ є ɦɨɠɥɢɜɿɫɬɶ ɩɨɞɚɜɚɧɧɹ ɱɟɪɟɡ ɡɨɜɧɿɲɧє ɫɨɩɥɨ ɜ ɡɨɧɭ ɩɥɚ-
ɜɥɟɧɧɹ ɩɪɢɩɨɸ ɯɿɦɿɱɧɨ ɚɤɬɢɜɧɨɝɨ (ɞɥɹ ɩɪɢɩɨɸ) ɝɚɡɭ. 
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Ɋɢɫ. 2. Ɍɟɪɦɿɱɧɿ ɰɢɤɥɢ ɦɿɤɪɨɩɥɚɡɦɨɜɨɝɨ (1) ɿ ɚɪɝɨɧɨɞɭɝɨɜɨɝɨ (2) ɡɜɚɪɸɜɚɧɧɹ (ɩɚɹɧɧɹ) 
ɍ 1970-ɯ ɪɨɤɚɯ ɭ ɆȼɌɍ ɿɦ. Ɇ. ȿ. Ȼɚɭɦɚɧɚ ɨɞɟɪɠɭє ɪɨɡɜɢɬɨɤ ɩɪɨɰɟɫ ɡɜɚɪɸɜɚɧɧɹ ɿ 

ɩɚɹɧɧɹ ɧɟɩɥɚɜɤɢɦ ɩɨɪɨɠɧɢɫɬɢɦ ɟɥɟɤɬɪɨɞɨɦ ɭ ɜɚɤɭɭɦɿ (ɡ ɧɚɬɿɤɚɧɧɹɦ ɚɪɝɨɧɭ ɱɟɪɟɡ ɩɨɪɨ-
ɠɧɢɧɭ ɜɨɥɶɮɪɚɦɨɜɨɝɨ ɟɥɟɤɬɪɨɞɚ) [44]. Ⱦɭɝɨɜɟ ɩɚɹɧɧɹ ɭ ɜɚɤɭɭɦɿ ɡɚɛɟɡɩɟɱɭє ɜɢɫɨɤɭ ɹɤɿɫɬɶ 
ɡ’єɞɧɚɧɧɹ ɪɿɡɧɢɯ ɦɟɬɚɥɿɜ, ɡɨɤɪɟɦɚ ɿ ɩɪɢ ɜɿɞɧɨɜɥɟɧɧɿ ɮɨɪɦɢ ɣ ɪɨɡɦɿɪɿɜ ɥɨɩɚɬɨɤ ɝɚɡɨɜɢɯ 
ɬɭɪɛɿɧ [45]. Ɉɪɢɝɿɧɚɥɶɧɚ ɭɫɬɚɧɨɜɤɚ ɣ ɬɟɯɧɨɥɨɝɿɹ ɞɭɝɨɜɨɝɨ ɡɜɚɪɸɜɚɧɧɹ-ɩɚɹɧɧɹ ɪɨɡɪɨɛ-
ɥɟɧɚ ɜ ɋɢɛɿɪɫɶɤɨɦɭ ɦɟɬɚɥɭɪɝɿɣɧɨɦɭ ɿɧɫɬɢɬɭɬɿ ɿɦ. ɋ. Ɉɪɞɠɨɧɿɤɿɞɡɟ [46]. 

ȱɧɲɢɣ ɜɢɞ ɟɥɟɤɬɪɢɱɧɨɝɨ ɪɨɡɪɹɞɭ – ɬɥɿɸɱɢɣ ɪɨɡɪɹɞ – ɩɨɱɚɜ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɫɹ ɞɥɹ 
ɩɚɹɧɧɹ ɡ 1960-ɯ ɪɨɤɿɜ [46]. ȼɿɧ ɦɚє ɩɟɜɧɿ ɩɟɪɟɜɚɝɢ ɩɨɪɿɜɧɹɧɨ ɡ ɿɧɲɢɦɢ ɟɥɟɤɬɪɢɱɧɢɦɢ 
ɞɠɟɪɟɥɚɦɢ ɧɚɝɪɿɜɭ. Ɂɧɚɱɧɿ ɨɛɫɹɝɢ ɞɨɫɥɿɞɠɟɧɶ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɨɫɨɛɥɢɜɨɫɬɟɣ ɰɶɨɝɨ ɩɪɨ-
ɰɟɫɭ ɜɢɤɨɧɚɧɿ ɜ Ʉɢʀɜɫɶɤɨɦɭ ɩɨɥɿɬɟɯɧɿɱɧɨɦɭ ɿɧɫɬɢɬɭɬɿ (Ⱦ. ȱ. Ʉɨɬɟɥɶɧɢɤɨɜ), Ɇɢɤɨɥɚʀɜɫɶ-
ɤɨɦɭ ɫɭɞɧɨɛɭɞɿɜɧɨɦɭ ɿɧɫɬɢɬɭɬɿ (ȼ. ɋ. ȼɚɧɿɧ), ɉɟɪɦɫɶɤɨɦɭ ɇȱɌȱ (ȼ. Ɏ. Ɂɿɧɨɜɿєɜ ɬɚ ɿɧ.) ɬɚ 
ɿɧɲɢɯ ɭɫɬɚɧɨɜɚɯ [47-49]. Ɍɥɿɸɱɢɣ ɪɨɡɪɹɞ ɡɚɛɟɡɩɟɱɭє ɪɿɜɧɨɦɿɪɧɟ ɧɚɝɪɿɜɚɧɧɹ ɜɫɶɨɝɨ ɜɢ-
ɪɨɛɭ ɚɛɨ ɣɨɝɨ ɞɿɥɹɧɤɢ, ɦɨɠɟ ɿɫɧɭɜɚɬɢ ɜ ɛɭɞɶ-ɹɤɨɦɭ ɫɟɪɟɞɨɜɢɳɿ (ɧɚɩɪɢɤɥɚɞ, ɭ ɜɿɞɧɨɜɥɸ-
ɜɚɥɶɧɨɦɭ), ɜɢɤɨɧɭєɬɶɫɹ ɛɟɡ ɮɥɸɫɿɜ ɭ ɡɚɦɤɧɟɧɿɣ ɤɚɦɟɪɿ, ɜɢɫɨɤɚ ɹɤɿɫɬɶ ɡ’єɞɧɚɧɧɹ ɡɚɛɟɡɩɟ-
ɱɭєɬɶɫɹ ɛɟɡ ɫɩɟɰɿɚɥɶɧɨɝɨ ɡɚɱɢɳɟɧɧɹ ɩɨɜɟɪɯɧɿ [49]. ɇɢɡɶɤɨɬɟɦɩɟɪɚɬɭɪɧɢɣ ɬɥɿɸɱɢɣ 
ɪɨɡɪɹɞ ɿɫɧɭє ɜ ɫɟɪɟɞɨɜɢɳɿ ɧɟɣɬɪɚɥɶɧɢɯ ɿ ɚɤɬɢɜɧɢɯ ɝɚɡɿɜ ɩɪɢ ɬɢɫɤɚɯ 0,1…15 ɤɉɚ. ɉɚɹɧɧɹ 
ɜɢɤɨɧɭєɬɶɫɹ ɡ ɞɨɜɝɨɸ ɜɢɬɪɢɦɤɨɸ ɞɟɬɚɥɟɣ ɩɿɞ ɬɢɫɤɨɦ.  

ɍ ɧɚɲ ɱɚɫ ɚɤɬɢɜɧɨ ɩɪɨɞɨɜɠɭɸɬɶ ɩɪɨɜɨɞɢɬɢɫɹ ɞɨɫɥɿɞɠɟɧɧɹ ɡɜɚɪɸɜɚɧɧɹ ɬɚ ɩɚɹɧɧɹ ɦɚ-
ɬɟɪɿɚɥɿɜ ɭ ɩɥɚɡɦɿ ɬɥɿɸɱɨɝɨ ɪɨɡɪɹɞɭ ɧɚɭɤɨɜɰɹɦɢ ɑɟɪɧɿɝɿɜɫɶɤɨɝɨ ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɬɟɯɧɨɥɨɝɿ-
ɱɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ (Ƚ. ɉ. Ȼɨɥɨɬɨɜ, Ɇ. Ƚ. Ȼɨɥɨɬɨɜ) [50; 51]. 

ɉɪɨɬɹɝɨɦ ɛɚɝɚɬɶɨɯ ɞɟɫɹɬɢɪɿɱ ɧɚɣɝɨɥɨɜɧɿɲɨɸ ɩɪɨɛɥɟɦɨɸ ɬɟɩɥɨɬɟɯɧɿɤɢ ɛɭɥɨ ɫɬɜɨ-
ɪɟɧɧɹ ɬɟɩɥɨɨɛɦɿɧɧɨɝɨ ɭɫɬɚɬɤɭɜɚɧɧɹ. Ɂ 1960-ɯ ɪɨɤɿɜ ɨɫɨɛɥɢɜɚ ɭɜɚɝɚ ɩɪɢɞɿɥɹєɬɶɫɹ ɬɟɯɧɨ-
ɥɨɝɿʀ ɜɢɝɨɬɨɜɥɟɧɧɹ ɩɥɚɫɬɢɧɱɚɫɬɨ-ɪɟɛɪɢɫɬɢɯ ɤɨɧɫɬɪɭɤɰɿɣ ɧɟ ɬɿɥɶɤɢ ɜ ɟɧɟɪɝɟɬɢɰɿ, ɚɥɟ ɣ ɜ 
ɚɜɿɚɛɭɞɭɜɚɧɧɿ ɿ ɪɚɤɟɬɧɨ-ɤɨɫɦɿɱɧɿɣ ɬɟɯɧɿɰɿ. ȼ ȱȿɁ ɿɦ. Є. Ɉ. ɉɚɬɨɧɚ ɪɨɡɪɨɛɥɟɧɢɣ ɬɟɯɧɨɥɨ-
ɝɿɱɧɢɣ ɩɪɨɰɟɫ, ɩɪɢ ɹɤɨɦɭ ɧɚɝɪɿɜɚɧɧɹ ɜɢɪɨɛɭ ɞɨ ɬɟɦɩɟɪɚɬɭɪɢ ɪɨɡɩɥɚɜɥɟɧɧɹ ɩɪɢɩɨɸ ɡɞɿɣ-
ɫɧɸєɬɶɫɹ ɭ ɜɚɤɭɭɦɧɿɣ ɩɟɱɿ ɩɚɪɨɸ ɝɨɮɪɨɜɚɧɢɯ ɩɥɚɫɬɢɧ, ɿɡɨɥɶɨɜɚɧɢɯ ɜɿɞ ɜɢɪɨɛɭ. əɤ ɧɚɝɪɿ-
ɜɚɱɿ ɛɭɥɢ ɬɚɤɨɠ ɡɚɩɪɨɩɨɧɨɜɚɧɿ ɝɪɚɮɿɬɨɜɿ ɩɥɚɫɬɢɧɢ, ɹɤɿ ɩɨɪɹɞ ɿɡ ɜɢɫɨɤɨɸ 
ɬɟɩɥɨɩɪɨɜɿɞɧɿɫɬɸ ɿ ɜɢɫɨɤɢɦ ɟɥɟɤɬɪɢɱɧɢɦ ɨɩɨɪɨɦ ɦɚɣɠɟ ɧɟ ɞɟɮɨɪɦɭɸɬɶɫɹ ɩɪɢ ɬɟɦɩɟɪɚ-
ɬɭɪɚɯ ɩɚɹɧɧɹ. ɐɿ ɩɥɚɫɬɢɧɢ ɫɬɢɫɤɭɸɬɶ ɜɢɪɿɛ ɭ ɩɪɨɰɟɫɿ ɧɚɝɪɿɜɚɧɧɹ. Ⱦɨɞɚɬɤɨɜɨ ɜɢɪɿɛ ɦɨɠɟ 
ɧɚɝɪɿɜɚɬɢɫɹ ɬɥɿɸɱɢɦ ɪɨɡɪɹɞɨɦ [52; 53]. Ɍɚɤɿ ɤɨɦɛɿɧɨɜɚɧɿ ɭɫɬɚɧɨɜɤɢ ɞɨɡɜɨɥɹɸɬɶ ɜɢɤɨɪɢ-
ɫɬɨɜɭɜɚɬɢ ɩɚɹɧɧɹ ɬɟɩɥɨɨɛɦɿɧɧɢɯ ɿ ɪɟɲɿɬɱɚɫɬɢɯ ɤɨɧɫɬɪɭɤɰɿɣ ɿɡ ɪɿɡɧɢɯ ɦɚɬɟɪɿɚɥɿɜ (ɪɢɫ. 3). 



Ɍȿɏɇȱɑɇȱ ɇȺɍɄɂ ɌȺ ɌȿɏɇɈɅɈȽȱȲ № 2 (20), 2020 
 

TECHNICAL SCIENCES AND TECHNOLOGIES 

81 

 

Ɋɢɫ. 3. ɋɯɟɦɚ ɧɚɝɪɿɜɭ ɛɚɝɚɬɨɲɚɪɨɜɢɯ ɤɨɧɫɬɪɭɤɰɿɣ ɡ ɩɪɨɩɭɫɤɚɧɧɹɦ ɫɬɪɭɦɭ  
ɱɟɪɟɡ ɝɪɚɮɿɬɨɜɿ ɩɥɚɫɬɢɧɢ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɬɥɿɸɱɨɝɨ ɪɨɡɪɹɞɭ: 

1 – ɪɚɦɤɚ, ɳɨ ɩɿɞɤɥɸɱɚєɬɶɫɹ ɞɨ ɩɨɡɢɬɢɜɧɨɝɨ ɩɨɥɸɫɚ ɞɪɭɝɨɝɨ ɞɠɟɪɟɥɚ ɠɢɜɥɟɧɧɹ ɞɥɹ ɫɬɜɨɪɟɧɧɹ  
ɬɥɿɸɱɨɝɨ ɪɨɡɪɹɞɭ; 2 – ɫɬɪɭɦɨɩɿɞɜɿɞ ɞɨ ɝɪɚɮɿɬɨɜɨʀ ɩɥɚɫɬɢɧɢ ɬɚ ɩɟɪɲɨɝɨ ɞɠɟɪɟɥɚ ɠɢɜɥɟɧɧɹ;  

3 – ɝɪɚɮɿɬɨɜɚ ɩɥɚɫɬɢɧɚ ɡ ɟɥɟɤɬɪɨɿɡɨɥɹɰɿɣɧɢɦɢ ɲɚɪɚɦɢ; 4 – ɜɢɪɿɛ, ɳɨ ɩɚɹєɬɶɫɹ 

Ɉɪɢɝɿɧɚɥɶɧɢɣ ɫɩɨɫɿɛ ɜɢɝɨɬɨɜɥɟɧɧɹ ɧɚɩɿɜɩɪɨɜɿɞɧɢɤɨɜɢɯ ɩɪɢɥɚɞɿɜ ɛɭɜ ɪɨɡɪɨɛɥɟɧɢɣ ɭ 

ȱȿɁ ɿɦ. Є. Ɉ. ɉɚɬɨɧɚ (Ɉ. Ⱥ. Ɋɨɫɫɨɲɢɧɫɶɤɢɣ, ȼ. Ⱥ. Ʌɟɛɿɝɚ, ȼ. Ɇ. Ʉɿɫɥɿɰɢɧ ɿ ɿɧ.), ɡɚɫɧɨɜɚɧɢɣ 
ɧɚ ɧɚɝɪɿɜɚɧɧɿ ɦɿɫɰɹ ɩɚɹɧɧɹ ɞɠɨɭɥɟɜɢɦ ɬɟɩɥɨɦ, ɩɪɢɱɨɦɭ ɹɤ ɧɚɝɪɿɜɧɢɣ ɟɥɟɦɟɧɬ ɜɢɤɨɪɢɫ-
ɬɨɜɭєɬɶɫɹ ɧɚɩɿɜɩɪɨɜɿɞɧɢɤɨɜɚ ɫɬɪɭɤɬɭɪɚ, ɱɟɪɟɡ ɹɤɭ ɩɪɨɩɭɫɤɚɸɬɶ ɟɥɟɤɬɪɢɱɧɢɣ ɫɬɪɭɦ ɜ 
ɩɪɹɦɨɦɭ ɧɚɩɪɹɦɤɭ ɜɿɞɧɨɫɧɨ ɪ-n-ɩɟɪɟɯɨɞɭ [54].  

Ʉɪɿɦ ɡɝɚɞɚɧɢɯ ɬɟɯɧɨɥɨɝɿɣ ɩɚɹɧɧɹ, ɡɚɫɧɨɜɚɧɢɯ ɧɚ ɬɟɩɥɨɜɿɣ ɞɿʀ ɟɥɟɤɬɪɢɤɢ, ɜɿɞɨɦɿ ɣ ɿɧɲɿ 
ɜɢɞɢ ɩɚɹɧɧɹ (ɯɜɢɥɟɸ ɩɪɢɩɨɸ, ɚɜɬɨɜɚɤɭɭɦɧɟ, ɭ ɪɨɡɩɥɚɜɥɟɧɨɦɭ ɮɥɸɫɿ, ɟɥɟɤɬɪɨɩɚɹɥɶɧɢ-
ɤɚɦɢ), ɜ ɹɤɢɯ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɬɟɩɥɨɜɚ ɟɧɟɪɝɿɹ, ɳɨ ɜɢɞɿɥɹєɬɶɫɹ ɩɪɢ ɩɪɨɯɨɞɠɟɧɧɿ ɫɬɪɭɦɭ 
[34; 55–58]. 

ȼɢɫɧɨɜɤɢ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɫɬɚɬɬɿ. ȿɥɟɤɬɪɢɱɧɿ ɞɠɟɪɟɥɚ ɧɚɝɪɿɜɭ ɞɥɹ ɩɚɹɧɧɹ ɩɨɱɚɥɢ ɜɢ-
ɤɨɪɢɫɬɨɜɭɜɚɬɢɫɹ ɧɚɩɪɢɤɿɧɰɿ IX ɫɬɨɥɿɬɬɹ, ɳɨ ɫɩɪɢɱɢɧɢɥɨ ɫɭɬɬєɜɢɣ ɩɪɨɝɪɟɫ ɭ ɝɚɥɭɡɿ ɨɛɪɨ-
ɛɤɢ ɬɚ ɡ’єɞɧɚɧɧɹ ɦɚɬɟɪɿɚɥɿɜ.  

ȼ ɿɫɬɨɪɿʀ ɪɨɡɜɢɬɤɭ ɩɚɹɧɧɹ ɦɨɠɧɚ ɜɢɞɿɥɢɬɢ ɞɟɤɿɥɶɤɚ ɟɬɚɩɿɜ: ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɬɟɨɪɟ-
ɬɢɱɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɟɥɟɤɬɪɢɱɧɢɯ ɹɜɢɳ (ɞɭɝɨɜɨɝɨ ɪɨɡɪɹɞɭ, ɟɥɟɤɬɪɨɦɚɝɧɿɬɧɨʀ ɿɧɞɭɤɰɿʀ, ɜɢ-
ɯɪɨɜɢɯ ɫɬɪɭɦɿɜ); ɜɢɤɨɪɢɫɬɚɧɧɹ ɟɥɟɤɬɪɢɱɧɨɝɨ ɫɬɪɭɦɭ ɞɥɹ ɩɚɹɧɧɹ; ɪɨɡɪɨɛɤɚ ɨɛɥɚɞɧɚɧɧɹ ɬɚ 
ɧɨɜɢɯ ɬɟɯɧɨɥɨɝɿɣ ɩɚɹɧɧɹ, ɪɨɡɲɢɪɟɧɧɹ ɧɨɦɟɧɤɥɚɬɭɪɢ ɦɚɬɟɪɿɚɥɿɜ, ɳɨ ɡ’єɞɧɭɸɬɶɫɹ; ɩɨɲɭɤ 
ɧɨɜɢɯ ɩɪɢɩɨʀɜ, ɮɥɸɫɿɜ ɬɚ ɬɟɯɧɨɥɨɝɿɣ ɩɚɹɧɧɹ ɜɧɚɫɥɿɞɨɤ ɫɬɪɿɦɤɨɝɨ ɪɨɡɜɢɬɤɭ ɪɿɡɧɨɦɚɧɿɬɧɢɯ 
ɝɚɥɭɡɟɣ ɬɟɯɧɿɤɢ; ɪɨɡɲɢɪɟɧɧɹ ɦɨɠɥɢɜɨɫɬɟɣ ɩɚɹɧɧɹ ɡɚɜɞɹɤɢ ɫɬɜɨɪɟɧɧɸ ɩɟɱɟɣ ɿɡ ɜɚɤɭɭɦ-
ɧɢɦ ɪɟɝɭɥɸɜɚɧɧɹɦ ɬɚ ɩɪɢɫɬɪɨʀɜ ɞɥɹ ɫɬɢɫɧɟɧɧɹ ɞɟɬɚɥɟɣ; ɪɨɡɜɢɬɨɤ ɛɟɡɮɥɸɫɨɜɨɝɨ ɤɨɧɬɚɤ-
ɬɧɨ-ɪɟɚɤɬɢɜɧɨɝɨ ɩɚɹɧɧɹ; ɪɨɡɪɨɛɤɚ ɞɢɮɭɡɿɣɧɨɝɨ ɩɚɹɧɧɹ ɭ ɜɚɤɭɭɦɿ ɡ ɿɧɞɭɤɰɿɣɧɢɦɢ ɬɚ ɪɚɞɿ-
ɚɰɿɣɧɢɦɢ ɞɠɟɪɟɥɚɦɢ ɧɚɝɪɿɜɭ; ɪɨɡɪɨɛɤɚ ɦɿɤɪɨɩɥɚɡɦɨɜɨɝɨ, ɚɪɝɨɧɨɞɭɝɨɜɨɝɨ ɩɚɹɧɧɹ ɬɚ 
ɩɚɹɧɧɹ ɭ ɩɥɚɡɦɿ ɬɥɿɸɱɨɝɨ ɪɨɡɪɹɞɭ. 

ɉɪɨɣɲɨɜɲɢ ɞɨɜɝɢɣ ɲɥɹɯ ɫɬɚɧɨɜɥɟɧɧɹ ɬɚ ɪɨɡɜɢɬɤɭ, ɩɪɨɰɟɫ ɩɚɹɧɧɹ ɩɪɨɞɨɜɠɭє ɪɨɡɜɢ-
ɜɚɬɢɫɹ ɿ ɧɚɞɚɥɿ, ɡɚɥɢɲɚɸɱɢɫɶ ɿ ɜ XXI ɫɬɨɥɿɬɬɿ ɡɚɬɪɟɛɭɜɚɧɨɸ ɬɟɯɧɨɥɨɝɿєɸ ɜ ɪɿɡɧɨɦɚɧɿɬɧɢɯ 
ɝɚɥɭɡɹɯ ɩɪɨɦɢɫɥɨɜɨɫɬɿ. 
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Oleksandr Korniienko, Serhii Oleksiienko, Svitlana Yushchenko, Mykhailo Rudenko 

DEVELOPMENT OF ELECTRIC HEATING SOURCES FOR BRAZING 

Urgency of the research. Brazing is one of the most widespread technologies of joining materials. It is difficult to 

overestimate modern achievements in brazing. This method of joining got justly wide application in many branches of industry 

and it is keeping on active development nowadays. However, for more completed understanding of this technology in 

concernment in scientific-technical progress it is necessary to know about its historical development.  

Target setting. In this context, stages of development of brazing technology and features of their application are not 

enough analyzed.  

Actual scientific researches and issues analysis. Knowledge of brazing technique during historical period of brazing process 

development has just been pertained to practical men. Only in the last half a century brazing is been studying by scientists.  

Uninvestigated parts of general matters defining. Analysis of historical development, modern state and prediction of 

development directions is been still carried out insufficiently effective.  

The research objective. The aim of the research is enlargement of knowledge and conceptions about historical 

development stages of brazing with electrical heat sources as the most promising ones nowadays.  

The statement of basic materials. Electrical energy, which is the most prevalent heat source, had been become to use in 

XIX century and still very popular nowadays, opening new opportunities in brazing technologies.  

Conclusions. The main stages of historical development of brazing have been defined. The possibilities of practical uses 

of brazing technologies have been shown. 

Keywords: brazing; technology; technique; material; heat source; electric current; braze; flux. 
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