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ȽȿɈɏȱɆȱə ɋɈɉɄɈȼɂɏ ȻɊȿɄɑȱɃ 
ȽɊəɁɖɈȼɈȽɈ ȼɍɅɄȺɇɍ ȻɍɅȽȺɇȺɄ (ɄȿɊɑȿɇɋɖɄɂɃ ɉȱȼɈɋɌɊȱȼ): 

ɉɈɉȿɊȿȾɇȱ ȾȺɇȱ ɌȺ Ȳɏ ɆɈɀɅɂȼȺ ȱɇɌȿɊɉɊȿɌȺɐȱə 
 

 

ȼɢɤɥɚɞɟɧɿ ɪɟɡɭɥɶɬɚɬɢ ɜɢɜɱɟɧɧɹ ɝɟɨɯɿɦɿɱɧɢɯ ɨɫɨɛɥɢɜɨɫɬɟɣ ɩɪɨɞɭɤɬɿɜ ɜɢɜɟɪɠɟɧɶ 
(ɫɨɩɤɨɜɚ ɛɪɟɤɱɿɹ) ɝɪɹɡɶɨɜɨɝɨ ɜɭɥɤɚɧɭ Ȼɭɥɝɚɧɚɤ (Ʉɟɪɱɟɧɫɶɤɢɣ ɩɿɜɨɫɬɪɿɜ). ȱɧɬɟɪɩɪɟɬɚ-
ɰɿɹ ɨɬɪɢɦɚɧɢɯ ɞɚɧɢɯ ɞɨɡɜɨɥɢɥɚ ɡɪɨɛɢɬɢ ɫɩɪɨɛɭ ɿɞɟɧɬɢɮɿɤɚɰɿʀ ɫɬɪɚɬɢɝɪɚɮɿɱɧɨɝɨ ɪɿ-
ɜɧɹ ɦɨɛɿɥɿɡɚɰɿʀ ɦɚɬɟɪɿɚɥɭ ɛɪɟɤɱɿɣ ɬɚ ɤɿɥɶɤɿɫɧɨʀ ɨɰɿɧɤɢ ɜɧɟɫɤɭ ɪɿɡɧɢɯ ɫɬɪɚɬɢɝɪɚɮɿɱ-
ɧɢɯ ɩɿɞɪɨɡɞɿɥɿɜ ɪɨɡɪɿɡɭ, ɹɤɿ ɞɪɟɧɭɸɬɶɫɹ ɤɨɪɟɧɟɜɨɸ ɫɢɫɬɟɦɨɸ ɜɭɥɤɚɧɭ. Ɉɰɿɧɟɧɚ ɞɨɫ-
ɬɨɜɿɪɧɿɫɬɶ ɨɬɪɢɦɚɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ ɿ ɜɢɡɧɚɱɟɧɿ ɧɚɩɪɹɦɤɢ ɩɨɞɚɥɶɲɢɯ ɞɨɫɥɿɞɠɟɧɶ. 
 

 

Ƚɪɹɡɶɨɜɿ ɜɭɥɤɚɧɢ – ɞɨɫɢɬɶ ɩɨɲɢɪɟɧɟ ɝɟɨɥɨ-
ɝɿɱɧɟ ɹɜɢɳɟ. ȼɨɧɢ ɜɢɹɜɥɟɧɿ ɜ Ⱥɡɨɜɫɶɤɨ-

ɑɨɪɧɨɦɨɪɫɶɤɨɦɭ, ɉɪɢɤɚɫɩɿɣɫɶɤɨɦɭ ɬɚ ɛɚɝɚ-
ɬɶɨɯ ɿɧɲɢɯ ɪɟɝɿɨɧɚɯ, ɛɿɥɶɲɿɫɬɶ ɡ ɹɤɢɯ ɧɚɮɬɨɝɚ-
ɡɨɧɨɫɧɿ. ɓɨɞɟɧɧɨ ɜɭɥɤɚɧɢ ɜɢɤɢɞɚɸɬɶ ɧɚ ɩɨ-
ɜɟɪɯɧɸ ɡɟɦɥɿ ɡɧɚɱɧɭ ɤɿɥɶɤɿɫɬɶ ɩɪɨɞɭɤɬɿɜ ɫɜɨєʀ 
ɞɿɹɥɶɧɨɫɬɿ: ɝɚɡɨɜɿ, ɪɿɞɢɧɧɿ ɤɨɦɩɨɧɟɧɬɢ, ɫɭɦɿɲ 
ɪɿɞɤɢɯ ɝɥɢɧɢɫɬɢɯ ɭɬɜɨɪɟɧɶ ɡ ɬɜɟɪɞɢɦɢ ɭɥɚɦ-
ɤɚɦɢ ɩɨɪɿɞ ɬɚ ɨɤɪɟɦɢɦɢ ɦɿɧɟɪɚɥɶɧɢɦɢ ɱɚɫɬɢɧ-
ɤɚɦɢ (ɝɪɹɡɶɨɜɭɥɤɚɧɱɿɧɭ ɚɛɨ ɫɨɩɤɨɜɭ ɛɪɟɤɱɿɸ). 
Ƚɪɹɡɶɨɜɭɥɤɚɧɿɱɧɿ ɛɪɟɤɱɿʀ ɪɿɡɧɹɬɶɫɹ ɡɚ ɫɤɥɚɞɨɦ, 
ɮɨɪɦɭɸɬɶɫɹ ɡɚ ɪɚɯɭɧɨɤ ɡɦɿɲɭɜɚɧɧɹ ɩɪɢ ɦɨɛɿ-
ɥɿɡɚɰɿʀ ɬɚ ɩɿɞɣɨɦɿ ɧɚ ɞɟɧɧɭ ɩɨɜɟɪɯɧɸ ɪɟɱɨɜɢɧɢ 
ɨɫɚɞɨɜɢɯ ɬɨɜɳ ɳɨ ɡɚɥɹɝɚɸɬɶ ɩɿɞ ɝɪɹɡɶɨɜɭɥɤɚ-
ɧɿɱɧɢɦ ɨɫɟɪɟɞɤɨɦ. ȼɢɤɢɞɢ ɮɿɤɫɭɸɬɶ ɬɚ ɜɿɞɨ-
ɛɪɚɠɚɸɬɶ ɨɫɨɛɥɢɜɨɫɬɿ ɦɿɧɟɪɚɥɶɧɨɝɨ, ɩɟɬɪɨɝ-
ɪɚɮɿɱɧɨɝɨ ɫɤɥɚɞɭ ɫɬɪɚɬɢɝɪɚɮɿɱɧɢɯ ɝɨɪɢɡɨɧɬɿɜ, 
ɹɤɿ ɞɪɟɧɭɸɬɶɫɹ, ɬɚ ɦɨɠɭɬɶ ɫɜɿɞɱɢɬɢ ɩɪɨ ɩɪɨ-
ɰɟɫɢ, ɹɤɿ ɜ ɧɢɯ ɜɿɞɛɭɜɚɸɬɶɫɹ. ɉɪɨɫɬɟɠɟɧɧɹ 
ɤɨɪɟɧɿɜ ɝɪɹɡɶɨɜɭɥɤɚɧɿɱɧɿɯ ɨɫɟɪɟɞɤɿɜ ɧɚ ɝɥɢɛɢ-
ɧɭ ɞɨ 10 ɤɦ ɫɜɿɞɱɢɬɶ ɩɪɨ ɡɧɚɱɧɢɣ ɜɟɪɬɢɤɚɥɶ-
ɧɢɣ ɪɨɡɦɚɯ ɪɨɡɪɿɡɿɜ ɳɨ ɞɪɟɧɭɸɬɶɫɹ ɿ ɞɚє ɩɿɞɫ-
ɬɚɜɭ ɜɜɚɠɚɬɢ ɝɪɹɡɶɨɜɿ ɜɭɥɤɚɧɢ «ɛɟɡɤɨɲɬɨɜɧɢ-
ɦɢ ɪɨɡɜɿɞɭɜɚɥɶɧɢɦɢ ɛɭɪɨɜɢɦɢ» (Ƚɨɥɭɛɹɬɧɿɤɨɜ, 
1923). 

Ƚɪɹɡɶɨɜɢɣ ɜɭɥɤɚɧɿɡɦ ɡɞɚɜɧɚ ɩɪɢɜɟɪɬɚє 
ɞɨ ɫɟɛɟ ɭɜɚɝɭ ɝɟɨɥɨɝɿɜ. Ƀɨɝɨ ɩɪɢɪɨɞɭ, ɦɟɯɚɧɿ-

ɡɦɢ ɭɬɜɨɪɟɧɧɹ, ɭɦɨɜɢ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ, ɬɚ ɿɧɲɿ 
ɚɫɩɟɤɬɢ, ɜɢɫɜɿɬɥɸɜɚɥɢ Ɇ.ȱ.Ⱥɧɞɪɭɫɨɜ, 
Ⱥ.Ⱦ.Ⱥɪɯɚɧɝɟɥɶɫɶɤɢɣ, Ɉ.Ɉ.Ȼɥɨɯɿɧ, 
ɘ.ȱ.ȱɧɨɡɟɦɰɟɜ, Ƚ.Ɉ.Ʌɢɱɚɝɿɧ, Ɂ.Ʌ.Ɇɚɣɦɿɧ, 
ȼ.ȼ.Ɇɟɧɧɟɪ, ȼ.Ⱥ.ɇɟɫɬɟɪɨɜɫɶɤɢɣ, 
Ⱥ.Ⱥ.ɉɚɫɢɧɤɨɜ, ɘ.ȼ.ɋɨɛɨɥɟɜɫɶɤɢɣ, 
Ɇ.Ɇ.ɋɨɤɨɥɨɜ, ɇ.Ɉ.Ɍɿɬɨɜɚ, ȼ.Ɇ.ɏɨɥɨɞɨɜ 
Ʉ.Ɋ.ɑɟɩɿɤɨɜ, Є.Ɏ.ɒɧɸɤɨɜ, ɬɚ ɿɧ. ȼɨɧɢ ɪɨɡɝɥɹ-
ɞɚɥɢ ɪɿɡɧɿ ɩɪɨɛɥɟɦɢ ɝɪɹɡɶɨɜɨɝɨ ɜɭɥɤɚɧɿɡɦɭ 
Ⱥɡɨɜɫɶɤɨ-ɑɨɪɧɨɦɨɪɫɶɤɨɝɨ ɬɚ ɿɧɲɢɯ ɪɟɝɿɨɧɿɜ. 
Ⱦɨɫɥɿɞɠɟɧɧɹ ɩɨɬɪɟɛɭɸɬɶ ɦɭɥɶɬɢɞɢɫɰɢɩɥɿɧɚɪ-
ɧɨɝɨ, ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɿɞɯɨɞɭ. ȼɢɤɨɪɢɫɬɚɧɧɹ 
ɞɚɧɢɯ, ɨɬɪɢɦɚɧɢɯ ɭ ɪɚɦɤɚɯ ɪɿɡɧɢɯ ɝɟɨɥɨɝɿɱɧɢɯ 
ɞɢɫɰɢɩɥɿɧ, ɞɨɩɨɜɧɸє, ɭɡɚɝɚɥɶɧɸє ɬɚ ɪɨɛɢɬɶ 
ɛɿɥɶɲ ɞɨɫɬɨɜɿɪɧɢɦɢ ɜɿɞɨɦɨɫɬɿ ɩɪɨ ɰɟ ɹɜɢɳɟ 
ɩɪɢɪɨɞɢ. ɇɟɡɜɚɠɚɸɱɢ ɧɚ ɤɿɥɶɤɿɫɬɶ ɭɠɟ ɨɬɪɢ-
ɦɚɧɨʀ ɿɧɮɨɪɦɚɰɿʀ, ɨɛɪɚɧɚ ɚɜɬɨɪɚɦɢ ɬɟɦɚ ɳɟ ɧɟ 
ɜɢɱɟɪɩɚɧɚ. 

ɇɚɩɪɢɤɥɚɞ, ɝɟɨɯɿɦɿɱɧɿ ɨɫɨɛɥɢɜɨɫɬɿ ɫɨɩɤɨɜɨʀ 
ɛɪɟɤɱɿʀ ɛɭɥɢ ɞɨɫɥɿɞɠɟɧɿ Д6Ж, ɚɥɟ ɧɟ ɜ ɤɨɧɬɟɤɫɬɿ 
ɜɢɡɧɚɱɟɧɧɹ ɫɬɪɚɬɢɝɪɚɮɿɱɧɨɝɨ ɪɿɜɧɹ ɦɨɛɿɥɿɡɚɰɿʀ 
ɨɫɚɞɨɜɨɝɨ ɦɚɬɟɪɿɚɥɭ ɬɚ ɜɫɬɚɧɨɜɥɟɧɧɹ ɿɧɬɟɧɫɢ-
ɜɧɨɫɬɿ ɩɪɨɰɟɫɿɜ ɞɪɟɧɚɠɭ, ɹɤɢɯ ɡɚɡɧɚɸɬɶ ɨɫɚɞɨ-
ɜɿ ɤɨɦɩɥɟɤɫɢ. ȼɫɬɚɧɨɜɥɟɧɧɹ ɫɬɪɚɬɢɝɪɚɮɿɱɧɨɝɨ 
ɪɿɜɧɹ ɦɨɛɿɥɿɡɚɰɿʀ ɨɫɚɞɨɜɨɝɨ ɦɚɬɟɪɿɚɥɭ ɜɿɞɛɭɜɚ-
ɥɨɫɶ, ɩɟɪɟɜɚɠɧɨ, ɡɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɜɢɡɧɚɱɟɧɧɹ 
ɧɚɥɟɠɧɨɫɬɿ ɞɨ ɩɟɜɧɨɝɨ ɫɬɪɚɬɢɝɪɚɮɿɱɧɨɝɨ ɪɿɜɧɹ 
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ɨɤɪɟɦɢɯ ɜɿɞɧɨɫɧɨ ɤɪɭɩɧɢɯ ɭɥɚɦɤɿɜ ɨɫɚɞɨɜɢɯ 
ɩɨɪɿɞ ɿɡ ɫɨɩɤɨɜɨʀ ɛɪɟɤɱɿʀ Д2Ж. 

Ƚɨɥɨɜɧɢɦ ɞɠɟɪɟɥɨɦ ɮɚɤɬɢɱɧɨɝɨ ɦɚɬɟɪɿɚɥɭ 
є ɩɪɨɞɭɤɬɢ ɝɪɹɡɶɨɜɭɥɤɚɧɿɱɧɨʀ ɞɿɹɥɶɧɨɫɬɿ – ɝɪɹ-
ɡɶɨɜɭɥɤɚɧɿɱɧɿ ɛɪɟɤɱɿʀ. ȼɨɧɢ ɭɬɜɨɪɸɸɬɶɫɹ ɜɧɚ-
ɫɥɿɞɨɤ ɡɦɿɲɭɜɚɧɧɹ ɪɟɱɨɜɢɧɢ ɜɫɿɯ ɩɿɞɪɨɡɞɿɥɿɜ 
ɪɨɡɪɿɡɭ, ɹɤɿ ɞɪɟɧɭɸɬɶɫɹ ɤɨɪɟɧɟɜɨɸ ɫɢɫɬɟɦɨɸ 
ɜɭɥɤɚɧɭ. ȼ ɹɤɨɫɬɿ ɞɠɟɪɟɥ ɜɿɞɨɦɨɫɬɟɣ ɩɪɨ ɝɥɢ-
ɛɢɧɧɭ ɛɭɞɨɜɭ ɜɭɥɤɚɧɿɱɧɨʀ ɫɬɪɭɤɬɭɪɢ ɬɪɚɞɢ-
ɰɿɣɧɨ ɪɨɡɝɥɹɞɚɸɬɶɫɹ ɬɪɢ ɤɨɦɩɨɧɟɧɬɢ ɛɪɟɤɱɿɣ: 
(1) ɦɚɬɪɢɱɧɢɣ (ɝɥɢɧɢɫɬɚ ɫɤɥɚɞɨɜɚ ɛɪɟɤɱɿʀ, ɳɨ 
ɦɿɫɬɢɬɶ ɞɪɿɛɧɿ ɭɥɚɦɤɢ ɝɿɪɫɶɤɢɯ ɩɨɪɿɞ ɬɚ ɨɤɪɟɦɿ 
ɦɿɧɟɪɚɥɶɧɿ ɱɚɫɬɢɧɤɢ); (2) ɜɟɥɢɤɨɭɥɚɦɤɨɜɢɣ 
(ɫɭɤɭɩɧɿɫɬɶ ɭɥɚɦɤɿɜ ɩɨɪɿɞ ɪɨɡɦɿɪɨɦ ɩɨɧɚɞ 5 
ɫɦ) ɿ (3) ɞɪɿɛɧɨɭɥɚɦɤɨɜɢɣ (ɫɭɤɭɩɧɿɫɬɶ ɦɿɧɟɪɚ-
ɥɶɧɢɯ ɱɚɫɬɢɧɨɤ) Д3-6Ж. Ƚɨɥɨɜɧɨɸ ɩɟɪɟɲɤɨɞɨɸ 
ɞɥɹ ɜɢɤɨɪɢɫɬɚɧɧɹ ɰɢɯ ɤɨɦɩɨɧɟɧɬɿɜ ɭ ɹɤɨɫɬɿ 
ɞɠɟɪɟɥ ɿɧɮɨɪɦɚɰɿʀ ɩɪɨ ɫɤɥɚɞ ɿ ɭɦɨɜɢ ɩɟɪɟɛɭ-
ɜɚɧɧɹ ɡɚɥɹɝɚɸɱɢɯ ɧɢɠɱɟ ɬɨɜɳ є ʀɯ ɿɧɬɟɝɪɚɥɶ-
ɧɢɣ ɯɚɪɚɤɬɟɪ – ɜɨɧɢ, ɹɤ ɿ ɫɚɦɿ ɛɪɟɤɱɿʀ, ɭɬɜɨɪɢ-
ɥɢɫɶ ɜɧɚɫɥɿɞɨɤ ɡɦɿɲɭɜɚɧɧɹ ɦɚɬɟɪɿɚɥɭ ɜɫɿɯ ɩɿɞ-
ɪɨɡɞɿɥɿɜ ɪɨɡɪɿɡɭ, ɹɤɢɣ ɞɪɟɧɭєɬɶɫɹ. 

Ɉɰɿɧɤɚ ɜɧɟɫɤɭ ɩɿɞɪɨɡɞɿɥɿɜ ɪɨɡɪɿɡɭ ɜ ɮɨɪɦɭ-
ɜɚɧɧɹ ɛɪɟɤɱɿɣ є ɨɱɟɜɢɞɧɢɦ ɬɚ ɚɤɬɭɚɥɶɧɢɦ ɡɚ-
ɜɞɚɧɧɹɦ, ɹɤɟ ɜɢɪɿɲɭɜɚɥɨɫɶ ɧɟɨɞɧɨɪɚɡɨɜɨ Д2, 4, 
6, 7Ж. ɉɪɨɬɟ, ɩɟɪɟɜɚɠɧɨ, ɬɿɥɶɤɢ ɧɚ ɹɤɿɫɧɨɦɭ 
ɪɿɜɧɿ: ɜɢɡɧɚɱɚɜɫɹ ɪɿɜɟɧɶ ɦɨɛɿɥɿɡɚɰɿʀ ɪɟɱɨɜɢɧɢ 
ɡɚ ɞɨɩɨɦɨɝɨɸ ɜɫɬɚɧɨɜɥɟɧɧɹ ɩɪɢɧɚɥɟɠɧɨɫɬɿ 
ɤɨɦɩɨɧɟɧɬɿɜ ɛɪɟɤɱɿʀ ɞɨ ɬɨɝɨ ɱɢ ɿɧɲɨɝɨ ɫɬɪɚɬɢ-
ɝɪɚɮɿɱɧɨɝɨ ɩɿɞɪɨɡɞɿɥɭ. 

ɋɩɪɨɛɚ ɨɰɿɧɤɢ ɤɿɥɶɤɿɫɧɨɝɨ ɜɧɟɫɤɭ ɩɿɞɪɨɡɞɿ-
ɥɿɜ ɨɫɚɞɨɜɢɯ ɬɨɜɳ ɭ ɮɨɪɦɭɜɚɧɧɹ ɛɪɟɤɱɿɣ (ɜɢ-
ɡɧɚɱɟɧɧɹ ɿɧɬɟɧɫɢɜɧɨɫɬɿ ɞɪɟɧɚɠɭ ɪɿɡɧɢɯ ɫɬɪɚ-
ɬɢɝɪɚɮɿɱɧɢɯ ɝɨɪɢɡɨɧɬɿɜ) ɡɪɨɛɥɟɧɚ ɧɚɦɢ ɧɚ 
ɩɪɢɤɥɚɞɿ ɩɪɨɞɭɤɬɿɜ ɞɿɹɥɶɧɨɫɬɿ ɝɪɹɡɶɨɜɨɝɨ ɜɭɥ-
ɤɚɧɚ Ȼɭɥɝɚɧɚɤ (Ʉɟɪɱɟɧɫɶɤɢɣ ɩɿɜɨɫɬɪɿɜ). Ɋɟ-
ɡɭɥɶɬɚɬɢ, ɹɤɿ ɩɥɚɧɭєɬɶɫɹ ɨɞɟɪɠɚɬɢ, ɧɟ ɦɚɸɬɶ 
ɩɪɹɦɢɯ ɫɜɿɬɨɜɢɯ ɚɧɚɥɨɝɿɜ. ȼɢɤɨɪɢɫɬɚɧɢɣ ɧɚɦɢ 
ɦɟɬɨɞ ɜɢɡɧɚɱɟɧɧɹ ɜɧɟɫɤɭ ɩɿɞɪɨɡɞɿɥɿɜ ɨɫɚɞɨɜɢɯ 
ɬɨɜɳ ɡɚ ɞɚɧɢɦɢ ɝɟɨɯɿɦɿɱɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɫɨɩ-
ɤɨɜɢɯ ɛɪɟɤɱɿɣ ɪɚɧɿɲɟ ɜ ɫɜɿɬɨɜɿɣ ɩɪɚɤɬɢɰɿ ɧɟ 
ɡɭɫɬɪɿɱɚɜɫɹ. ɉɟɪɲɿ ɪɟɡɭɥɶɬɚɬɢ ɣɨɝɨ ɡɚɫɬɨɫɭ-
ɜɚɧɧɹ ɧɚɜɟɞɟɧɿ ɜ ɰɿɣ ɫɬɚɬɬɿ. 

ɉɪɟɞɦɟɬɨɦ ɧɚɲɢɯ ɞɨɫɥɿɞɠɟɧɶ ɛɭɜ ɤɨɦɩɨ-
ɧɟɧɬ (1) – ɦɚɬɪɢɱɧɢɣ ɤɨɦɩɨɧɟɧɬ (ɝɥɢɧɢɫɬɚ 
ɫɤɥɚɞɨɜɚ ɛɪɟɤɱɿʀ, ɳɨ ɦɿɫɬɢɬɶ ɞɪɿɛɧɿ ɭɥɚɦɤɢ 
ɩɨɪɿɞ ɬɚ ɨɤɪɟɦɿ ɦɿɧɟɪɚɥɶɧɿ ɱɚɫɬɢɧɤɢ) ɛɪɟɤɱɿʀ 
ɝɪɹɡɶɨɜɨɝɨ ɜɭɥɤɚɧɭ Ȼɭɥɝɚɧɚɤ. ɐɟɣ ɤɨɦɩɨɧɟɧɬ ɜ 
ɫɟɪɟɞɧɶɨɦɭ ɫɤɥɚɞɚє 94-98% ɜɿɞ ɡɚɝɚɥɶɧɨɝɨ 

ɨɛ’єɦɭ ɜɢɤɢɞɿɜ Д2Ж. ȼɢɤɨɪɢɫɬɨɜɭɜɚɥɢɫɶ ɩɪɨɞɭ-
ɤɬɢ ɫɭɱɚɫɧɨʀ ɞɿɹɥɶɧɨɫɬɿ ɞɜɨɯ ɫɨɩɨɤ – Ⱥɧɞɪɭɫɨ-
ɜɚ (75 ɩɪɨɛ) ɬɚ ɐɟɧɬɪɚɥɶɧɟ ɨɡɟɪɨ (25 ɩɪɨɛ). 
Ɇɚɬɟɪɿɚɥ ɩɪɨɛ ɯɚɪɚɤɬɟɪɢɡɭɜɚɜ ɛɪɟɤɱɿʀ ɨɫɬɚɧɧɿɯ 
ɜɢɜɟɪɠɟɧɶ ɫɨɩɨɤ. 

Ⱦɥɹ ɦɚɬɟɪɿɚɥɭ ɜɫɿɯ ɩɪɨɛ ɛɭɥɢ ɜɢɡɧɚɱɟɧɿ 
(БRF) ɤɨɧɰɟɧɬɪɚɰɿʀ ɩɟɬɪɨɝɟɧɧɢɯ ɯɿɦɿɱɧɢɯ 
ɤɨɦɩɨɧɟɧɬɿɜ ɬɚ ɦɿɤɪɨɟɥɟɦɟɧɬɿɜ. Ɉɞɟɪɠɚɧɿ ɞɚɧɿ 
ɛɭɥɢ ɡɿɫɬɚɜɥɟɧɿ ɡ ɧɚɹɜɧɢɦɢ ɝɟɨɯɿɦɿɱɧɢɦɢ ɞɚ-
ɧɢɦɢ ɞɥɹ ɪɨɡɪɿɡɿɜ ɤɪɟɣɞɢ ɿ ɩɚɥɟɨɝɟɧɭ-ɧɟɨɝɟɧɭ 
[6]. 

ɉɪɢ ɩɨɪɿɜɧɹɧɧɿ ɩɨɤɚɡɧɢɤɿɜ ɜɦɿɫɬɭ ɦɿɤɪɨɟ-
ɥɟɦɟɧɬɿɜ ɭ ɫɤɥɚɞɿ ɞɨɫɥɿɞɠɟɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɡ 
ɞɚɧɢɦɢ ɩɪɨ ʀɯ ɜɦɿɫɬ ɭ ɫɤɥɚɞɿ ɩɨɪɿɞ ɩɪɨɜɿɞɧɢɯ 
ɥɿɬɨɥɨɝɿɱɧɢɯ ɪɿɡɧɨɜɢɞɿɜ ɜɟɪɯɧɶɨʀ ɤɪɟɣɞɢ ɬɚ 
ɩɚɥɟɨɝɟɧ-ɧɟɨɝɟɧɨɜɨʀ ɦɚɣɤɨɩɫɶɤɨʀ ɫɟɪɿʀ, ɜɢɹɜɢ-
ɥɨɫɶ, ɳɨ ɜɢɡɧɚɱɟɧɧɹ ɤɿɥɶɤɿɫɧɨɝɨ ɜɧɟɫɤɭ ɰɢɯ 
ɩɨɪɿɞ ɭ ɫɤɥɚɞ ɫɨɩɤɨɜɢɯ ɛɪɟɤɱɿɣ ɦɨɠɥɢɜɟ ɥɢɲɟ 
ɞɥɹ ɨɛɦɟɠɟɧɨʀ ɤɿɥɶɤɨɫɬɿ ɦɿɤɪɨɟɥɟɦɟɧɬɿɜ – Zn, 

Zr, Nb, Ga, Sr. Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɪɨɥɿ ɿɧɲɢɯ ɦɿɤ-
ɪɨɟɥɟɦɟɧɬɿɜ ɧɚɹɜɧɢɯ ɝɟɨɯɿɦɿɱɧɢɯ ɞɚɧɢɯ Д5Ж 
ɧɟɞɨɫɬɚɬɧɶɨ. ȼɢɤɨɪɢɫɬɚɧɧɹ ɞɚɧɢɯ ɩɪɨ ɜɦɿɫɬ 
ɰɢɯ ɟɥɟɦɟɧɬɿɜ ɭɧɟɦɨɠɥɢɜɥɸє ɨɬɪɢɦɚɧɧɹ ɚɞɟɤ-
ɜɚɬɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɞɪɟɧɚɠɭ ɜɿɞɤɥɚɞɿɜ ɜɟɪɯɧɶɨʀ 
ɤɪɟɣɞɢ ɬɚ ɩɚɥɟɨɝɟɧ-ɧɟɨɝɟɧɨɜɨʀ ɦɚɣɤɨɩɫɶɤɨʀ 
ɫɟɪɿʀ. 

Ɂ ɭɪɚɯɭɜɚɧɧɹɦ ɯɨɱ ɨɞɧɨɝɨ ɦɿɤɪɨɟɥɟɦɟɧɬɭ 
ɨɤɪɿɦ ГЧ, Гr, ІЛ, GК, Sr, ɜɢɯɨɞɢɬɶ, ɳɨ ɞɥɹ 
ɭɬɜɨɪɟɧɧɹ ɛɪɟɤɱɿʀ ɧɟɨɛɯɿɞɧɚ ɞɟɹɤɚ ɤɿɥɶɤɿɫɬɶ 
ɦɚɬɟɪɿɚɥɭ ɪɿɡɧɢɯ ɝɿɪɫɶɤɢɯ ɩɨɪɿɞ, ɩɪɨ ɹɤɿ ɦɢ ɧɟ 
ɦɚєɦɨ ɝɟɨɯɿɦɿɱɧɨʀ ɿɧɮɨɪɦɚɰɿʀ. 
ȼɢɤɨɪɢɫɬɨɜɭɸɱɢ ɥɢɲɟ ɞɚɧɿ ɩɪɨ ɜɦɿɫɬ Zn, Zr, 

Nb, Ga, Sr, ɦɢ ɦɨɠɟɦɨ ɜɢɡɧɚɱɢɬɢ ɜɧɟɫɨɤ ɤɨɠ-
ɧɨɝɨ ɡ ɧɚɹɜɧɢɯ ɨɫɚɞɨɜɢɯ ɤɨɦɩɥɟɤɫɿɜ ɭ ɮɨɪɦɭ-
ɜɚɧɧɹ ɩɪɨɞɭɤɬɿɜ ɜɢɜɟɪɠɟɧɧɹ ɫɨɩɨɤ Ⱥɧɞɪɭɫɨɜɚ 
ɿ ɐɟɧɬɪɚɥɶɧɟ ɨɡɟɪɨ. Ʌɢɲɟ ɡɚ ɰɢɦɢ ɟɥɟɦɟɧɬɚɦɢ, 
ɩɪɢ ɡɦɿɲɭɜɚɧɧɿ ɨɫɚɞɨɜɢɯ ɩɨɪɿɞ ɜɟɪɯɧɶɨʀ 
ɤɪɟɣɞɢ ɬɚ ɦɚɣɤɨɩɫɶɤɨʀ ɫɟɪɿʀ, ɦɨɠɥɢɜɟ 
ɭɬɜɨɪɟɧɧɹ ɦɚɬɪɢɱɧɨɝɨ ɤɨɦɩɨɧɟɧɬɭ ɛɪɟɤɱɿʀ 
ɝɪɹɡɶɨɜɨɝɨ ɜɭɥɤɚɧɚ Ȼɭɥɝɚɧɚɤ ɡ ɬɚɤɢɦɢ ɡɧɚɱɟɧ-
ɧɹɦɢ ɜɦɿɫɬɭ ɰɢɯ ɟɥɟɦɟɧɬɿɜ, ɹɤɿ ɦɢ ɨɞɟɪɠɚɥɢ 
ɩɿɫɥɹ ʀʀ ɚɧɚɥɿɬɢɱɧɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ. 

ɉɨɤɚɡɧɢɤɢ ɜɦɿɫɬɭ ɦɿɤɪɨɟɥɟɦɟɧɬɿɜ ɭ ɫɤɥɚɞɿ 
ɩɨɪɿɞ ɩɪɨɜɿɞɧɢɯ ɥɿɬɨɥɨɝɿɱɧɢɯ ɪɿɡɧɨɜɢɞɿɜ 
ɜɟɪɯɧɶɨʀ ɤɪɟɣɞɢ (ɦɟɪɝɟɥɿ, ɩɿɫɤɢ, ɜɚɩɧɹɤɢ, 
ɝɥɢɧɢ) ɬɚ ɩɚɥɟɨɝɟɧ-ɧɟɨɝɟɧɨɜɨʀ ɦɚɣɤɨɩɫɶɤɨʀ 
ɫɟɪɿʀ (ɝɥɢɧɢ), ɡɚ ɹɤɢɦɢ ɜɢɡɧɚɱɚɜɫɹ ɜɤɥɚɞ ɰɢɯ 
ɫɬɪɚɬɢɝɪɚɮɿɱɧɢɯ ɤɨɦɩɥɟɤɫɿɜ ɭ ɮɨɪɦɭɜɚɧɧɹ 
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ɦɚɬɟɪɿɚɥɭ, ɜɢɜɟɪɠɟɧɨɝɨ ɫɨɩɤɚɦɢ Ⱥɧɞɪɭɫɨɜɚ ɿ 
ɐɟɧɬɪɚɥɶɧɟ ɨɡɟɪɨ, ɧɚɜɟɞɟɧɢɣ ɭ ɬɚɛɥ. 1. 

Ⱦɥɹ ɛɪɟɤɱɿɣ ɞɨɫɥɿɞɠɟɧɢɯ ɫɨɩɨɤ ɛɭɥɢ ɜɢ-
ɡɧɚɱɟɧɿ ɫɟɪɟɞɧɿ ɡɧɚɱɟɧɧɹ ɜɦɿɫɬɭ ГЧ, Гr, ІЛ, GК, 

Sr (ɬɚɛɥ. 2), ɡɚ ɹɤɢɦɢ ɩɪɨɜɨɞɢɥɨɫɶ ɜɢɡɧɚɱɟɧɧɹ 
ɜɧɟɫɤɭ ɫɬɪɚɬɢɝɪɚɮɿɱɧɢɯ ɤɨɦɩɥɟɤɫɿɜ ɭ ɮɨɪɦɭ-
ɜɚɧɧɹ ɦɚɬɪɢɱɧɨɝɨ ɤɨɦɩɨɧɟɧɬɭ ɛɪɟɤɱɿɣ. 

Ɍɚɛɥɢɰɹ 1. 
ȼɦɿɫɬ ɦɿɤɪɨɟɥɟɦɟɧɬɿɜ (ɪɪm) ɭ ɫɤɥɚɞɿ ɩɨɪɿɞ ɩɪɨɜɿɞɧɢɯ ɥɿɬɨɥɨɝɿɱɧɢɯ ɪɿɡɧɨɜɢɞɿɜ 

ɜɟɪɯɧɶɨʀ ɤɪɟɣɞɢ ɬɚ ɩɚɥɟɨɝɟɧ-ɧɟɨɝɟɧɨɜɨʀ ɦɚɣɤɨɩɫɶɤɨʀ ɫɟɪɿʀ Д7Ж. 
Ɍɨɜɳɚ ȼɟɪɯɧɹ ɤɪɟɣɞɚ ɉɚɥɟɨɝɟɧ-ɧɟɨɝɟɧ (ɦɚɣɤɨɩɫɶɤɚ ɫɟɪіɹ) 

Ƚіɪɫɶɤі ɩɨɪɨɞɢ ɦɟɪɝɟɥі ɩіɫɤɢ ɜɚɩɧɹɤɢ ɝɥɢɧɢ ɝɥɢɧɢ 

Zn 0 0 900 80 105 

Zr 4 219 2 28 140 

Nb 0 2 0 1 15 

Ga 11 21 10 30 1 

Sr 538 465 600 700 207 

 

 

Ɍɚɛɥɢɰɹ 2. 
ɋɟɪɟɞɧɿɣ ɜɦɿɫɬ (ppm) ɦɿɤɪɨɟɥɟɦɟɧɬɿɜ 

ɭ ɫɤɥɚɞɿ ɦɚɬɪɢɱɧɨɝɨ ɤɨɦɩɨɧɟɧɬɭ ɛɪɟɤɱɿɣ 

ɝɪɹɡɶɨɜɢɯ ɜɭɥɤɚɧɿɜ 

 
ȼɟɫɶ ɪɟɝіɨɧ Д6] (ɡɚ 

ɥіɬɟɪɚɬɭɪɧɢɦɢ 
ɞɚɧɢɦɢ) 

ɋɨɩɤɚ 
ɐɟɧɬɪɚɥɶɧɟ 

ɨɡɟɪɨ 

ɋɨɩɤɚ 
Аɧɞɪɭɫɨɜɚ 

Zn 107 94 106 

Zr 127 202 194 

Nb 15 13 13 

Ga 12 15 19 

Sr 496 261 181 

 

 

Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɜɧɟɫɤɭ ɤɨɠɧɨɝɨ ɫɬɪɚɬɢɝɪɚ-
ɮɿɱɧɨɝɨ ɩɿɞɪɨɡɞɿɥɭ ɜ ɡɚɝɚɥɶɧɢɣ ɫɤɥɚɞ ɦɚɬɪɢɱ-
ɧɨɝɨ ɤɨɦɩɨɧɟɧɬɭ ɛɪɟɤɱɿɣ ɝɪɹɡɶɨɜɢɯ ɜɭɥɤɚɧɿɜ 
ɛɭɥɚ ɪɨɡɜ’ɹɡɚɧɚ ɫɢɫɬɟɦɚ ɫɢɫɬɟɦɚ ɡ ɩ’ɹɬɢ ɪɿɜ-
ɧɹɧɶ ɬɢɩɭ: 

nnnnnn CVCVCVCVCVC 1005544332211
 , 

– ɩɨ ɪɿɜɧɹɧɧɸ ɧɚ ɤɨɠɟɧ ɯɿɦɿɱɧɢɣ ɟɥɟɦɟɧɬ, ɞɟ 
ɡɚ ɜɦɿɫɬɨɦ ɤɨɠɧɨɝɨ ɡ ɦɿɤɪɨɟɥɟɦɟɧɬɿɜ ɭ ɫɤɥɚɞɿ 
ɩɨɪɿɞ ɩ’ɹɬɢ ɥɿɬɨɥɨɝɿɱɧɢɯ ɪɿɡɧɨɜɢɞɿɜ (1 ɩɚɥɟɨ-
ɝɟɧ-ɧɟɨɝɟɧɨɜɨɝɨ ɜɿɤɭ ɬɚ 4 ɤɪɟɣɞɨɜɨɝɨ – Cn1, 

Cn2, Cn3, Cn4, Cn5), ɬɚ ɜɦɿɫɬɨɦ ɬɢɯ ɫɚɦɢɯ ɦɿɤɪɨɟ-
ɥɟɦɟɧɬɿɜ ɭ ɫɤɥɚɞɿ ɦɚɬɪɢɱɧɨɝɨ ɤɨɦɩɨɧɟɧɬɭ ɛɪɟ-
ɤɱɿʀ (Cn), ɜɢɡɧɚɱɚєɬɶɫɹ ɜɿɞɫɨɬɤɨɜɢɣ ɜɦɿɫɬ ɦɚɬɟ-
ɪɿɚɥɭ ɤɨɠɧɨɝɨ ɡ ɩ’ɹɬɢ ɥɿɬɨɥɨɝɿɱɧɢɯ ɪɿɡɧɨɜɢɞɿɜ 
(V1, V2, V3, V4, V5) ɭ ɫɤɥɚɞɿ ɦɚɬɪɢɱɧɨɝɨ ɤɨɦɩɨ-
ɧɟɧɬɭ ɛɪɟɤɱɿʀ: 

Cn1 – ɜɦɿɫɬ ɦɿɤɪɨɟɥɟɦɟɧɬɭ Ч ɭ ɬɨɜɳɿ, ɫɤɥɚ-
ɞɟɧɿɣ ɩɨɪɨɞɚɦɢ ɥɿɬɨɥɨɝɿɱɧɨɝɨ ɪɿɡɧɨɜɢɞɭ 1, 

ppm; 

V1 – ɤɿɥɶɤɿɫɬɶ ɪɟɱɨɜɢɧɢ ɬɨɜɳɿ 1 ɭ ɫɤɥɚɞɿ ɦɚ-
ɬɪɢɱɧɨɝɨ ɤɨɦɩɨɧɟɧɬɭ ɛɪɟɤɱɿʀ, %; 

Cn – ɜɦɿɫɬ ɦɿɤɪɨɟɥɟɦɟɧɬɭ Ч ɭ ɫɤɥɚɞɿ ɦɚɬɪɢ-
ɱɧɨɝɨ ɤɨɦɩɨɧɟɧɬɭ ɛɪɟɤɱɿʀ, ppm. 

 

ɐɹ ɫɢɫɬɟɦɚ ɡ ɩ’ɹɬɢ ɪɿɜɧɹɧɶ ɛɭɥɚ ɪɨɡɜ’ɹɡɚɧɚ 
ɡɚ ɞɨɩɨɦɨɝɨɸ ɚɥɝɨɪɢɬɦɭ ɪɨɡɜ’ɹɡɚɧɧɹ ɫɢɫɬɟɦ 
ɪɿɜɧɹɧɶ «ɚɥɝɨɪɢɬɦ Ʌɟɜɚɧɛɟɪɝɚ-Ɇɚɪɤɜɚɪɞɬɚ» ɜ 

ɫɢɫɬɟɦɿ «MКЭСМКН». 

Ɂɚ ɩɨɤɚɡɧɢɤɚɦɢ ɜɦɿɫɬɭ ГЧ, Гr, ІЛ, GК, Sr, ɭ 
ɫɤɥɚɞɿ ɩɨɪɿɞ ɩɪɨɜɿɞɧɢɯ ɥɿɬɨɥɨɝɿɱɧɢɯ 
ɪɿɡɧɨɜɢɞɿɜ ɜɟɪɯɧɶɨʀ ɤɪɟɣɞɢ ɬɚ ɩɚɥɟɨɝɟɧ-

ɧɟɨɝɟɧɭ ɬɚ ɜɦɿɫɬɨɦ ɰɢɯ ɠɟ ɦɿɤɪɨɟɥɟɦɟɧɬɿɜ ɭ 
ɫɤɥɚɞɿ ɦɚɬɪɢɱɧɨɝɨ ɤɨɦɩɨɧɟɧɬɭ ɛɪɟɤɱɿɣ ɫɨɩɨɤ 
ɝɪɹɡɶɨɜɨɝɨ ɜɭɥɤɚɧɭ Ȼɭɥɝɚɧɚɤ, ɛɭɥɚ ɜɢɡɧɚɱɟɧɚ 
ɤɿɥɶɤɿɫɬɶ ɦɚɬɟɪɿɚɥɭ ɩɨɪɿɞ ɝɨɥɨɜɧɢɯ 
ɥɿɬɨɥɨɝɿɱɧɢɯ ɪɿɡɧɨɜɢɞɿɜ, ɩɨɬɪɿɛɧɚ ɞɥɹ 
ɭɬɜɨɪɟɧɧɹ ɦɚɬɪɢɱɧɨɝɨ ɤɨɦɩɨɧɟɧɬɭ ɛɪɟɤɱɿɣ 
ɫɨɩɨɤ Ⱥɧɞɪɭɫɨɜɚ ɬɚ ɐɟɧɬɪɚɥɶɧɟ ɨɡɟɪɨ. Ɍɨɛɬɨ 
ɨɰɿɧɟɧɚ ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɞɪɟɧɚɠɭ ɤɨɪɟɧɟɜɨɸ ɫɢɫ-
ɬɟɦɨɸ ɜɭɥɤɚɧɭ ɜɿɞɤɥɚɞɿɜ ɜɟɪɯɧɟɶɨʀ ɤɪɟɣɞɢ ɬɚ 
ɩɚɥɟɨɝɟɧ-ɧɟɨɝɟɧɭ. 

ȼ ɮɨɪɦɭɜɚɧɧɿ ɦɚɬɪɢɱɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɛɪɟɤ-
ɱɿɣ ɞɨɫɥɿɞɠɟɧɢɯ ɫɨɩɨɤ ɛɪɚɥɢ ɭɱɚɫɬɶ, ɩɟɪɟɜɚɠ-
ɧɨ, ɝɥɢɧɢ ɦɚɣɤɨɩɫɶɤɨʀ ɫɟɪɿʀ, ɬɚ ɩɿɫɤɢ ɣ ɝɥɢɧɢ 
ɜɟɪɯɧɶɨʀ ɤɪɟɣɞɢ. ɓɨɞɨ ɦɟɪɝɟɥɿɜ ɬɚ ɜɚɩɧɹɤɿɜ, 
ɬɨ ɡɚ ɨɬɪɢɦɚɧɢɦɢ ɞɚɧɢɦɢ, ɦɚɬɪɢɱɧɢɣ ɤɨɦɩɨ-
ɧɟɧɬ ɛɪɟɤɱɿɣ ʀɯ ɡɨɜɫɿɦ ɧɟ ɦɿɫɬɢɜ. ɓɨɞɨ ɤɿɥɶɤɿ-
ɫɧɨɝɨ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɦɿɠ ɩɿɫɤɚɦɢ ɬɚ ɝɥɢɧɚɦɢ 
ɜɟɪɯɧɶɨʀ ɤɪɟɣɞɢ, ɜɦɿɫɬ ɝɥɢɧ ɧɟɡɧɚɱɧɢɣ – ɩɟɪɲɿ 
ɜɿɞɫɨɬɤɢ ɜɿɞ ɡɚɝɚɥɶɧɨʀ ɤɿɥɶɤɨɫɬɿ ɩɨɪɿɞ ɜɟɪɯɧɶɨ-
ɤɪɟɣɞɨɜɨɝɨ ɜɿɤɭ, ɩɪɚɤɬɢɱɧɨ ɜɟɫɶ ɪɨɡɪɿɡ ɩɪɟɞ-
ɫɬɚɜɥɟɧɢɣ ɩɿɫɤɚɦɢ. 

ɍ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɡ ɨɞɟɪɠɚɧɢɦɢ ɞɚɧɢɦɢ ɛɭɥɢ 
ɪɨɡɪɚɯɨɜɚɧɿ ɩɨɤɚɡɧɢɤɢ ɜɧɟɫɤɭ ɩɨɪɿɞ ɩɪɨɜɿɞɧɢɯ 
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ɥɿɬɨɥɨɝɿɱɧɢɯ ɝɨɪɢɡɨɧɬɿɜ ɭ ɮɨɪɦɭɜɚɧɧɿ ɦɚɬɪɢɱ-
ɧɨɝɨ ɤɨɦɩɨɧɟɧɬɭ ɛɪɟɤɱɿɣ (ɬɚɛɥ. 3). 

 

Ɍɚɛɥɢɰɹ 3. 
ɋɟɪɟɞɧɿɣ ɜɦɿɫɬ (ɨɛ’єɦɧ.%) ɩɨɪɿɞ 

ɪɿɡɧɢɯ ɫɬɪɚɬɢɝɪɚɮɿɱɧɢɯ ɤɨɦɩɥɟɤɫɿɜ ɭ ɫɤɥɚɞɿ 
ɦɚɬɪɢɱɧɨɝɨ ɤɨɦɩɨɧɟɧɬɭ ɛɪɟɤɱɿɣ ɝɪɹɡɶɨɜɢɯ 

ɜɭɥɤɚɧɿɜ Ʉɟɪɱɟɧɫɶɤɨɝɨ ɩɿɜɨɫɬɪɨɜɚ 

Ɉɫɚɞɨɜі ɤɨɦɩɥɟɤɫɢ 
ȼɟɪɯɧɹ 
ɤɪɟɣɞɚ 

ɉɚɥɟɨɝɟɧ- 
ɧɟɨɝɟɧ 

(ɦɚɣɤɨɩɫɶɤɚ 
ɫɟɪіɹ) 

ɫɨɩɤɢ Аɧɞɪɭɫɨɜɚ 0 100 

ɫɨɩɤɢ ɐɟɧɬɪɚɥɶɧɟ 
ɨɡɟɪɨ 

21 79 

ɝɪɹɡɶɨɜɢɯ ɜɭɥɤɚɧіɜ 
ɪɟɝіɨɧɭ 

46 54 

 

 

Ⱦɥɹ ɜɢɤɢɞɿɜ ɫɨɩɤɢ Ⱥɧɞɪɭɫɨɜɚ ɜɫɬɚɧɨɜɥɟɧɨ, 
ɳɨ ɜɟɫɶ ɦɚɬɟɪɿɚɥ ɦɚɬɪɢɱɧɨɝɨ ɤɨɦɩɨɧɟɧɬɭ ɛɪɟ-
ɤɱɿʀ ɧɚ 100% ɫɤɥɚɞɟɧɢɣ ɨɫɚɞɨɜɢɦɢ ɩɨɪɨɞɚɦɢ 

ɩɚɥɟɨɝɟɧɭ-ɧɟɨɝɟɧɭ (ɝɥɢɧ ɦɚɣɤɨɩɫɶɤɨʀ ɫɟɪɿʀ). 
Ⱥɧɚɥɨɝɿɱɧɢɣ ɦɚɬɟɪɿɚɥ ɫɨɩɤɢ ɐɟɧɬɪɚɥɶɧɟ ɨɡɟɪɨ 
ɧɚ 79 ɨɛ’єɦɧ.% ɫɤɥɚɞɚєɬɶɫɹ ɡ ɨɫɚɞɨɜɢɯ ɩɨɪɿɞ 
ɩɚɥɟɨɝɟɧɭ-ɧɟɨɝɟɧɭ ɬɚ ɧɚ 21 ɨɛ’єɦɧ.% – ɡ ɩɨɪɿɞ 
ɜɟɪɯɧɶɨʀ ɤɪɟɣɞɢ. Ⱦɥɹ ɝɪɹɡɶɨɜɢɯ ɜɭɥɤɚɧɿɜ 
ɭɫɶɨɝɨ ɪɟɝɿɨɧɭ Ʉɟɪɱɟɧɫɶɤɨɝɨ ɩɿɜɨɫɬɪɨɜɚ ɰɟ 
ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɫɬɚɧɨɜɢɬɶ: 54 ɨɛ’єɦɧ.% 

ɨɫɚɞɨɜɢɯ ɩɨɪɿɞ ɩɚɥɟɨɝɟɧɭ-ɧɟɨɝɟɧɭ ɬɚ 46% – 

ɜɟɪɯɧɶɨʀ ɤɪɟɣɞɢ. 
Ɉɬɠɟ ɧɚɣɛɿɥɶɲɭ ɭɱɚɫɬɶ ɭ ɮɨɪɦɭɜɚɧɧɿ ɝɥɢ-

ɧɢɫɬɢɯ ɜɢɤɢɞɿɜ ɝɪɹɡɶɨɜɢɯ ɜɭɥɤɚɧɿɜ ɛɟɪɭɬɶ 
ɝɥɢɧɢ ɦɚɣɤɨɩɫɶɤɨʀ ɫɟɪɿʀ, ɚɥɟ є ɦɨɠɥɢɜɿɫɬɶ 
ɨɩɭɫɤɚɧɧɹ ɫɬɪɚɬɢɝɪɚɮɿɱɧɨɝɨ ɪɿɜɧɹ ɦɨɛɿɥɿɡɚɰɿʀ 
ɪɟɱɨɜɢɧɢ, ɜɢɜɟɪɠɟɧɨʀ ɝɪɹɡɶɨɜɢɦ ɜɭɥɤɚɧɨɦ Ȼɭ-
ɥɝɚɧɚɤ, ɞɨ ɪɿɜɧɹ ɜɿɞɤɥɚɞɿɜ ɤɪɟɣɞɢ. 

Ɋɿɜɟɧɶ ɦɨɛɿɥɿɡɚɰɿʀ ɪɟɱɨɜɢɧɢ ɤɨɪɟɧɟɜɨɸ ɫɢɫ-
ɬɟɦɨɸ ɝɪɹɡɶɨɜɢɯ ɜɭɥɤɚɧɿɜ ɛɚɝɚɬɨ ɞɨɫɥɿɞɧɢɤɿɜ 
ɨɰɿɧɸɜɚɥɢ ɡɚ ɫɬɪɚɬɢɝɪɚɮɿɱɧɨɸ ɩɪɢɜ’ɹɡɤɨɸ 
ɬɜɟɪɞɢɯ ɜɢɤɢɞɿɜ, ɜɦɿɫɬ ɹɤɢɯ ɭ ɫɤɥɚɞɿ ɫɨɩɤɨɜɨʀ 
ɛɪɟɤɱɿʀ ɞɨ 2 ɦɚɫ.% Д2Ж. ɉɟɪɟɞɛɚɱɚɥɨɫɶ, ɳɨ ɜɿɤ 
ɧɚɣɞɚɜɧɿɲɢɯ ɜɤɥɸɱɟɧɶ ɩɨɜɢɧɟɧ ɜɿɞɩɨɜɿɞɚɬɢ 
ɦɚɤɫɢɦɚɥɶɧɿɣ ɝɥɢɛɢɧɿ ɩɪɨɧɢɤɧɟɧɧɹ ɤɨɪɟɧɟɜɨʀ 
ɫɢɫɬɟɦɢ ɝɪɹɡɶɨɜɢɯ ɜɭɥɤɚɧɿɜ ɭ ɨɫɚɞɨɜɭ ɬɨɜɳɭ, 
ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɡɚ ɝɥɢɛɢɧɨɸ ɪɿɜɧɸ ɦɨɛɿɥɿɡɚɰɿʀ 
ɨɫɚɞɨɜɨɝɨ ɦɚɬɟɪɿɚɥɭ. Ɂɚ ɰɢɦɢ ɞɚɧɢɦɢ, ɬɚ ɡɚ 
ɦɚɬɟɪɿɚɥɚɦɢ ɪɚɧɿɲɟ ɩɪɨɜɟɞɟɧɢɯ ɞɨɫɥɿɞɠɟɧɶ, 
ɩɪɢɣɧɹɬɨ ɜɜɚɠɚɬɢ, ɳɨ ɪɿɜɟɧɶ ɦɨɛɿɥɿɡɚɰɿʀ ɨɫɚ-
ɞɨɜɨɝɨ ɦɚɬɟɪɿɚɥɭ ɝɪɹɡɶɨɜɢɦ ɜɭɥɤɚɧɨɦ Ȼɭɥɝɚ-

ɧɚɤ ɧɟ ɨɩɭɫɤɚєɬɶɫɹ ɧɢɠɱɟ ɪɿɜɧɹ ɩɚɥɟɨɝɟɧ-

ɧɟɨɝɟɧɨɜɢɯ (ɦɿɨɰɟɧɨɜɢɯ) ɜɿɞɤɥɚɞɿɜ, ɪɨɡɬɚɲɨ-
ɜɚɧɢɯ ɧɚ ɝɥɢɛɢɧɿ ɧɟ ɛɿɥɶɲɟ 4,5 ɤɦ Д6Ж. 

Ⱥɥɟ ɡɚ ɞɚɧɢɦɢ ɩɪɨ ɜɦɿɫɬ ГЧ, Гr, ІЛ, GК, Sr ɭ 
ɫɤɥɚɞɿ ɩɪɨɜɿɞɧɢɯ ɥɿɬɨɥɨɝɿɱɧɢɯ ɪɿɡɧɨɜɢɞɿɜ 
ɝɿɪɫɶɤɢɯ ɩɨɪɿɞ ɜɟɪɯɧɶɨʀ ɤɪɟɣɞɢ ɬɚ ɩɚɥɟɨɝɟɧ-

ɧɟɨɝɟɧɭ, ɬɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɜɢɡɧɚɱɟɧɧɹ ɜɦɿɫɬɭ 
ɰɢɯ ɠɟ ɦɿɤɪɨɟɥɟɦɟɧɬɿɜ ɭ ɫɤɥɚɞɿ ɦɚɬɪɢɱɧɨɝɨ 
ɤɨɦɩɨɧɟɧɬɭ ɛɪɟɤɱɿɣ ɫɨɩɨɤ ɝɪɹɡɶɨɜɨɝɨ ɜɭɥɤɚɧɭ 
Ȼɭɥɝɚɧɚɤ, ɩɟɪɟɞɛɚɱɚєɬɶɫɹ ɨɩɭɫɤɚɧɧɹ ɪɿɜɧɹ ɦɨ-
ɛɿɥɿɡɚɰɿʀ ɨɫɚɞɨɜɨʀ ɪɟɱɨɜɢɧɢ ɰɢɦ ɝɪɹɡɶɨɜɢɦ ɜɭ-
ɥɤɚɧɨɦ ɞɨ ɝɥɢɛɢɧɢ ɩɨɧɚɞ 4,5 ɤɦ – ɞɨ ɜɿɞɤɥɚɞɿɜ 
ɜɟɪɯɧɶɨʀ ɤɪɟɣɞɢ. 

Ɉɩɭɛɥɿɤɨɜɚɧɿ ɞɚɧɿ ɩɪɨ ɫɟɪɟɞɧɿɣ ɜɦɿɫɬ 
ɦɿɤɪɨɟɥɟɦɟɧɬɿɜ ɭ ɫɤɥɚɞɿ ɛɪɟɤɱɿɣ ɝɪɹɡɶɨɜɢɯ 
ɜɭɥɤɚɧɿɜ Ʉɟɪɱɟɧɫɶɤɨɝɨ ɩɿɜɨɫɬɪɨɜɚ ɫɜɿɞɱɚɬɶ, ɳɨ 
ɞɪɟɧɚɠ ɜɿɞɤɥɚɞɿɜ ɤɪɟɣɞɢ ɿɧɲɢɦɢ ɝɪɹɡɶɨɜɢɦɢ 
ɜɭɥɤɚɧɚɦɢ ɪɟɝɿɨɧɭ є ɛɿɥɶɲ ɿɧɬɟɧɫɢɜɧɢɦ. Ɂɚ 
ɨɫɨɛɥɢɜɨɫɬɹɦɢ ɫɤɥɚɞɭ ɤɪɭɩɧɢɯ ɭɥɚɦɤɿɜ ɨɫɚɞɨ-
ɜɢɯ ɩɨɪɿɞ ɡ ɛɪɟɤɱɿɣ ɞɟɹɤɢɯ ɝɪɹɡɶɨɜɢɯ ɜɭɥɤɚɧɿɜ 
Ʉɟɪɱɟɧɫɶɤɨɝɨ ɩɿɜɨɫɬɪɨɜɭ, ɛɭɜ ɩɿɞɬɜɟɪɞɠɟɧɢɣ 
ɞɪɟɧɚɠ ɧɢɦɢ ɜɿɞɤɥɚɞɿɜ ɤɪɟɣɞɨɜɨɝɨ ɜɿɤɭ Д3Ж. 

 

ȼɢɫɧɨɜɤɢ 
1. Ɂɚ ɝɟɨɯɿɦɿɱɧɢɦɢ ɨɫɨɛɥɢɜɨɫɬɹɦɢ ɜɢɤɢɞɿɜ 

ɝɪɹɡɶɨɜɢɯ ɜɭɥɤɚɧɿɜ Ʉɟɪɱɟɧɫɶɤɨɝɨ ɩɿɜɨɫɬɪɨɜɚ, 
ɛɭɥɢ ɜɫɬɚɧɨɜɥɟɧɿ ɫɬɪɚɬɢɝɪɚɮɿɱɧɿ ɪɿɜɧɿ ɦɨɛɿɥɿ-
ɡɚɰɿʀ ɦɚɬɪɢɱɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɛɪɟɤɱɿɣ ɬɚ ɤɿɥɶɤɿɫ-
ɧɿ ɩɨɤɚɡɧɢɤɢ ɜɧɟɫɤɭ ɜ ɣɨɝɨ ɫɤɥɚɞ ɪɿɡɧɢɯ ɫɬɪɚ-
ɬɢɝɪɚɮɿɱɧɢɯ ɩɿɞɪɨɡɞɿɥɿɜ ɪɨɡɪɿɡɭ. ɐɿ ɩɨɤɚɡɧɢɤɢ 
ɭɡɝɨɞɠɭɸɬɶɫɹ ɡ ɫɭɱɚɫɧɢɦɢ ɭɹɜɥɟɧɧɹɦɢ ɩɪɨ 
ɡɧɚɱɧɢɣ ɤɿɥɶɤɿɫɧɢɣ ɜɧɟɫɨɤ ɭ ɫɤɥɚɞ ɜɢɤɢɞɿɜ 
ɝɪɹɡɶɨɜɭɥɤɚɧɿɱɧɨɝɨ ɩɨɥɹ Ȼɭɥɝɚɧɚɤ ɝɥɢɧ ɦɚɣ-
ɤɨɩɫɶɤɨʀ ɫɟɪɿʀ, ɬɚ ɩɟɪɟɞɛɚɱɚɸɬɶ ɨɩɭɫɤɚɧɧɹ ɪɿɜ-
ɧɹ ɩɪɨɧɢɤɧɟɧɧɹ ɤɨɪɟɧɟɜɨʀ ɫɢɫɬɟɦɢ ɜɭɥɤɚɧɭ ɞɨ 
ɜɿɞɤɥɚɞɿɜ ɤɪɟɣɞɨɜɨɝɨ ɜɿɤɭ. 

2. Ɉɰɿɧɟɧɚ ɞɨɫɬɨɜɿɪɧɿɫɬɶ ɨɬɪɢɦɚɧɢɯ ɪɟɡɭɥɶ-
ɬɚɬɿɜ ɬɚ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɞɥɹ ɩɨɞɚɥɶɲɨɝɨ ɜɢ-
ɤɨɪɢɫɬɚɧɧɹ ɦɟɬɨɞɭ ɜɢɡɧɚɱɟɧɧɹ ɫɬɪɚɬɢɝɪɚɮɿɱ-
ɧɨɝɨ ɪɿɜɧɹ ɦɨɛɿɥɿɡɚɰɿʀ ɦɚɬɟɪɿɚɥɭ ɫɨɩɤɨɜɢɯ ɛɪɟ-
ɤɱɿɣ ɿ ɤɿɥɶɤɿɫɧɨʀ ɨɰɿɧɤɢ ɜɧɟɫɤɭ ɜ ʀɯ ɫɤɥɚɞ ɪɿɡ-
ɧɢɯ ɩɿɞɪɨɡɞɿɥɿɜ ɪɨɡɪɿɡɭ, ɧɟɨɛɯɿɞɧɨ ɜɢɤɨɪɢɫɬɨ-
ɜɭɜɚɬɢ ɛɿɥɶɲ ɤɨɪɟɤɬɧɿ ɝɟɨɯɿɦɿɱɧɿ ɞɚɧɿ ɩɪɨ 
ɫɤɥɚɞ ɩɨɪɿɞ ɟɬɚɥɨɧɧɢɯ ɪɨɡɪɿɡɿɜ ɨɫɚɞɨɜɢɯ ɤɨɦ-
ɩɥɟɤɫɿɜ, ɳɨ ɞɪɟɧɭɸɬɶɫɹ. 

3. Ɋɨɡɪɨɛɥɟɧɢɣ ɦɟɬɨɞ ɦɨɠɧɚ ɜɢɤɨɪɢɫɬɚɬɢ 
ɬɚɤɨɠ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɫɬɪɚɬɢɝɪɚɮɿɱɧɨɝɨ ɪɿɜɧɹ 
ɦɨɛɿɥɿɡɚɰɿʀ ɤɪɭɩɧɨɭɥɚɦɤɨɜɨʀ ɮɪɚɤɰɿʀ ɫɨɩɤɨɜɢɯ 
ɛɪɟɤɱɿʀ. ȼɢɡɧɚɱɟɧɧɹ ɫɬɪɚɬɢɝɪɚɮɿɱɧɨɝɨ ɪɿɜɧɹ 
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ɤɪɭɩɧɢɯ ɭɥɚɦɤɿɜ ɝɿɪɫɶɤɢɯ ɩɨɪɿɞ ɡ ɩɨɞɚɥɶɲɨɸ 
ɤɿɥɶɤɿɫɧɨɸ ɨɰɿɧɤɨɸ ɜɧɟɫɤɭ ɪɿɡɧɢɯ ɩɿɞɪɨɡɞɿɥɿɜ 
ɪɨɡɪɿɡɭ ɭ ɮɨɪɦɭɜɚɧɧɹ ɫɨɩɤɨɜɢɯ ɛɪɟɤɱɿʀ ɦɨɠɟ 
ɛɭɬɢ ɯɨɪɨɲɢɦ ɞɨɩɨɜɧɟɧɧɹɦ ɞɨ ɜɠɟ ɨɬɪɢɦɚɧɢɯ 
ɪɟɡɭɥɶɬɚɬɿɜ. 

ɉɨɞɹɤɚ. Ⱥɜɬɨɪɢ ɜɢɫɥɨɜɥɸɸɬɶ ɩɨɞɹɤɭ 
ɋ.Є.ɒɧɸɤɨɜɭ, ɧɚɭɤɨɜɨɦɭ ɤɟɪɿɜɧɢɤɭ ɪɨɛɨɬɢ, 
ɹɤɢɣ ɡɚɩɨɱɚɬɤɭɜɚɜ ɞɨɫɥɿɞɠɟɧɧɹ ɝɪɹɡɶɨɜɢɯ ɜɭ-
ɥɤɚɧɿɜ ɭ ȱɧɫɬɢɬɭɬɿ ɝɟɨɥɨɝɿʀ Ʉɢʀɜɫɶɤɨɝɨ ɧɚɰɿɨ-
ɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ, ɚ ɬɚɤɨɠ 
ȼ.ȼ.Ɂɚɝɨɪɨɞɧɶɨɦɭ ɡɚ ɩɪɨɜɟɞɟɧɧɹ ɚɧɚɥɿɬɢɱɧɢɯ 
ɞɨɫɥɿɞɠɟɧɶ ɿ ɞɨɩɨɦɨɝɭ ɜ ɨɛɪɨɛɰɿ ʀɯ ɪɟɡɭɥɶɬɚ-
ɬɿɜ. 
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ɋȺɆɈɃɅɈȼ Ⱦ.Ⱥ., ȼɂɊɒɂɅɈ Ⱥ.ȼ. Ƚɟɨɯɿɦɿɹ ɫɨɩɤɨɜɢɯ ɛɪɟɤɱɿɣ ɝɪɹɡɶɨɜɨɝɨ ɜɭɥɤɚɧɭ 
Ȼɭɥɝɚɧɚɤ (Ʉɟɪɱɟɧɫɶɤɢɣ ɩɿɜɨɫɬɪɿɜ): ɩɨɩɟɪɟɞɧɿ ɞɚɧɿ ɬɚ ʀɯ ɦɨɠɥɢɜɚ ɿɧɬɟɪɩɪɟɬɚɰɿɹ. 

Ɋɟɡɸɦɟ. ȼɢɡɧɚɱɟɧɿ ɝɟɨɯɿɦɿɱɧɿ ɨɫɨɛɥɢɜɨɫɬɿ ɩɪɨɞɭɤɬɿɜ ɜɢɜɟɪɠɟɧɶ (ɫɨɩɤɨɜɚ ɛɪɟɤɱɿɹ) ɝɪɹɡɶɨɜɨɝɨ 
ɜɭɥɤɚɧɭ Ȼɭɥɝɚɧɚɤ (Ʉɟɪɱɟɧɫɶɤɢɣ ɩɿɜɨɫɬɪɿɜ). ȱɧɬɟɪɩɪɟɬɚɰɿɹ ɬɚ ɫɩɿɜɫɬɚɜɥɟɧɧɹ ɨɬɪɢɦɚɧɢɯ ɪɟɡɭɥɶ-
ɬɚɬɿɜ ɡ ɧɚɹɜɧɢɦɢ ɞɚɧɢɦɢ ɞɥɹ ɨɫɚɞɨɜɢɯ ɤɨɦɩɥɟɤɫɿɜ ɞɨɡɜɨɥɢɥɢ ɜɢɡɧɚɱɢɬɢ ɫɬɪɚɬɢɝɪɚɮɿɱɧɢɣ ɪɿɜɟɧɶ 
ɦɨɛɿɥɿɡɚɰɿʀ ɝɥɢɧɢɫɬɨɝɨ ɦɚɬɟɪɿɚɥɭ ɛɪɟɤɱɿɣ ɬɚ ɡɪɨɛɢɬɢ ɤɿɥɶɤɿɫɧɭ ɨɰɿɧɤɭ ɜɧɟɫɤɭ ɪɿɡɧɢɯ ɩɿɞɪɨɡɞɿɥɿɜ 
ɪɨɡɪɿɡɭ ɜ ʀɯ ɮɨɪɦɭɜɚɧɧɹ. Ɋɟɡɭɥɶɬɚɬɢ ɩɿɞɬɜɟɪɞɠɭɸɬɶ ɫɭɱɚɫɧɿ ɭɹɜɥɟɧɧɹ ɩɪɨ ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɞɪɟ-
ɧɭɜɚɧɧɹ ɜɿɞɤɥɚɞɿɜ ɦɚɣɤɨɩɭ (ɩɚɥɟɨɝɟɧɭ-ɧɟɨɝɟɧɭ) ɬɚ ɩɟɪɟɞɛɚɱɚɸɬɶ ɩɪɨɧɢɤɧɟɧɧɹ ɬɚ ɞɪɟɧɚɠ ɤɨɪɟ-
ɧɟɜɨɸ ɫɢɫɬɟɦɨɸ ɜɭɥɤɚɧɭ ɜɿɞɤɥɚɞɿɜ ɤɪɟɣɞɢ. Ɋɟɡɭɥɶɬɚɬɢ ɜɢɤɨɪɢɫɬɚɧɧɹ ɦɟɬɨɞɭ ɜɢɡɧɚɱɟɧɧɹ ɫɬɪɚ-
ɬɢɝɪɚɮɿɱɧɨɝɨ ɪɿɜɧɹ ɦɚɬɟɪɿɚɥɭ ɡɚ ɝɟɨɯɿɦɿɱɧɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɫɜɿɞɱɚɬɶ ɩɪɨ ɩɟɪɫɩɟɤɬɢɜɧɿɫɬɶ ɣɨ-
ɝɨ ɩɨɞɚɥɶɲɨɝɨ ɡɚɫɬɨɫɭɜɚɧɧɹ. 

Кɥɸɱɨɜɿ ɫɥɨɜɚ: Ʉɪɢɦ, Ʉɟɪɱɟɧɫɶɤɢɣ ɩɿɜɨɫɬɪɿɜ, ɝɪɹɡɶɨɜɿ ɜɭɥɤɚɧɢ, ɩɪɨɞɭɤɬɢ ɜɢɜɟɪɠɟɧɧɹ ɜɭɥ-
ɤɚɧɿɜ, ɩɟɬɪɨɝɪɚɮɿɹ, ɝɟɨɯɿɦɿɹ. 
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ɧɚ Ȼɭɥɝɚɧɚɤ (Ʉɟɪɱɟɧɫɤɢɣ ɩɨɥɭɨɫɬɪɨɜ): ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɞɚɧɧɵɟ ɢ ɢɯ ɢɧɬɟɪɩɪɟ-
ɬɚɰɢɹ. 

Ɋɟɡɸɦɟ. Ɉɩɪɟɞɟɥɟɧɵ ɝɟɨɯɢɦɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɩɪɨɞɭɤɬɨɜ ɢɡɜɟɪɠɟɧɢɣ (ɫɨɩɨɱɧɚɹ ɛɪɟɤɱɢɹ) 
ɝɪɹɡɟɜɨɝɨ ɜɭɥɤɚɧɚ Ȼɭɥɝɚɧɚɤ (Ʉɟɪɱɟɧɫɤɢɣ ɩɨɥɭɨɫɬɪɨɜ). ɂɧɬɟɪɩɪɟɬɚɰɢɹ ɢ ɫɨɩɨɫɬɚɜɥɟɧɢɟ ɩɨɥɭɱɟɧ-
ɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɫ ɢɦɟɸɳɢɦɢɫɹ ɞɚɧɧɵɦɢ ɞɥɹ ɨɫɚɞɨɱɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɩɨɡɜɨɥɢɥɢ ɨɩɪɟɞɟɥɢɬɶ 

ɫɬɪɚɬɢɝɪɚɮɢɱɟɫɤɢɣ ɭɪɨɜɟɧɶ ɦɨɛɢɥɢɡɚɰɢɢ ɝɥɢɧɢɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ ɛɪɟɤɱɢɣ ɢ ɫɞɟɥɚɬɶ ɤɨɥɢɱɟ-
ɫɬɜɟɧɧɭɸ ɨɰɟɧɤɭ ɜɤɥɚɞɚ ɪɚɡɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɪɚɡɪɟɡɚ ɜ ɢɯ ɮɨɪɦɢɪɨɜɚɧɢɟ. Ɋɟɡɭɥɶɬɚɬɵ ɩɨɞɬɜɟ-
ɪɠɞɚɸɬ ɫɨɜɪɟɦɟɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨɛ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɞɪɟɧɢɪɨɜɚɧɢɹ ɨɬɥɨɠɟɧɢɣ ɦɚɣɤɨɩɚ (ɩɚ-
ɥɟɨɝɟɧɚ-ɧɟɨɝɟɧɚ) ɢ ɩɪɟɞɩɨɥɚɝɚɸɬ ɩɪɨɧɢɤɧɨɜɟɧɢɟ ɢ ɞɪɟɧɚɠ ɤɨɪɧɟɜɨɣ ɫɢɫɬɟɦɨɣ ɜɭɥɤɚɧɚ ɨɬɥɨɠɟ-
ɧɢɣ ɦɟɥɚ. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɟɬɨɞɚ ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɪɚɬɢɝɪɚɮɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ ɦɚɬɟɪɢ-
ɚɥɚ ɩɨ ɝɟɨɯɢɦɢɱɟɫɤɢɦ ɩɚɪɚɦɟɬɪɚɦ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɢ ɟɝɨ ɞɚɥɶɧɟɣɲɟɝɨ ɩɪɢ-
ɦɟɧɟɧɢɹ. 

Кɥɸɱɟɜɵɟ ɫɥɨɜɚ: Ʉɪɵɦ, Ʉɟɪɱɟɧɫɤɢɣ ɩɨɥɭɨɫɬɪɨɜ, ɝɪɹɡɟɜɵɟ ɜɭɥɤɚɧɵ, ɩɪɨɞɭɤɬɵ ɢɡɜɟɪɠɟɧɢɹ 

ɜɭɥɤɚɧɨɜ, ɩɟɬɪɨɝɪɚɮɢɹ, ɝɟɨɯɢɦɢɹ. 
 

 
SAMOYLOV D.A., VYRSHYLO A.V. Geochemistry of hill breccia of Bulganak mud 

volcano (Kerch ɪeninsula): preliminary data and their interpretation. 
Summary. Mud volcanoes are widespread and are often confined to petroliferous regions. The 

products of their eruptions (mud volcanic breccias) are formed from material coming from formations 

occurring lower of sedimentary strata and can provide information about the subsoil resources. Three 

components of breccias are traditionally the most informative: (1) the matrix material, (2) the 

macrofragmental material, (3) the fine detrital material. Evaluation of the contribution of separate 

parts of the section into the overall composition of the breccias is an urgent problem which has been 

solved repeatedly, but mainly at the qualitative level. We have tried to find a quantitative solution to 

this task at the example of the component (1) of breccia from Bulganak mud volcano. 
The authors studied the samples material taken from the breccias coming from the Andrusov and the 

Central Lake hills last eruption (numbers of samples are, respectively, 75 and 25). Concentrations of 

major elements and large amount of microelements were determined for all samples by XRF method. 

Comparisons with existing geochemical data for rocks that compose the sections of the Cretaceous and 

Paleogene-Neogene (Maikop series) have been conducted. Qualitatively, only the data on the content of 

Zn, Zr, Nb, Ga, Sr were comparable. Therefore, assessment of the contribution of each of the units of 

the section in the breccias was performed by solving a system of five equations of the form: 

, 



ǝǬǸǺǵǷǺǮчǐіǌі,чǎǴǼȄǴǷǺчǌіǎі 

84  ǏǱǺǷǺǯǺ-ǸȑǹǱǼǬǷǺǯȑȃǹǴǵчǮȑǽǹǴǶчǖǼǴǮǺǼȑǳȈǶǺǯǺчǹǬȂȑǺǹǬǷȈǹǺǯǺчǿǹȑǮǱǼǽǴǾǱǾǿі– №ч1 (35).– 2016 Ǽі 

where: Cn1 – is n trace element content in the rock mass 1, ppm; V1 – amount of strata 1 substance in 

the component (1) of the breccia, %; Cn – the content of n trace element in the component (1) of the 

breccia, ppm. 
These estimates of stratigraphic sequences shares were realistic (the Central Lake hill: the Upper 

Cretaceous 20%, the Paleogene-Neogene 80%; the Andrusov hill: Neogene-Paleogene 100%). That 

means that the clay of the Maikop series have the highest participation in the formation of the matrix 

component (1) of the volcano breccias. The results obtained allow the possibility of lowering of 

stratigraphic level of substance mobilization by the mud volcano Bulganak to the level of the Upper 

Cretaceous deposits, that is, to a depth of over 4.5 km. 
More reliable data on the geochemistry of reference sections of sedimentary complexes drained by 

the volcano will be used when carrying out further research. The method used can also be applied to 

determine the stratigraphic level of mobilization of macrofragmental fraction of the breccia. 
Key words: Crimea, Kerch ɪeninsula, mud volcanoes, volcanic eruptions products, petrography, 

geochemistry. 
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