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ȼȺɋɂɅɖȿȼ Ⱦɦɢɬɪɢɣ Ⱥɧɚɬɨɥɶɟɜɢɱ 

 
 
 
 

ɆȿɁɈɁɈɃɋɄɈ-ɄȺɃɇɈɁɈɃɋɄɂȿ 
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Ɋɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɜ Ɏɟɞɟɪɚɥɶɧɨɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɦ ɛɸɞɠɟɬɧɨɦ ɭɱɪɟɠɞɟɧɢɢ ɧɚɭɤɢ 
ɂɧɫɬɢɬɭɬɟ ɝɟɨɥɨɝɢɢ ɚɥɦɚɡɚ ɢ ɛɥɚɝɨɪɨɞɧɵɯ ɦɟɬɚɥɥɨɜ ɋɢɛɢɪɫɤɨɝɨ ɨɬɞɟɥɟɧɢɹ 
Ɋɨɫɫɢɣɫɤɨɣ ɚɤɚɞɟɦɢɢ ɧɚɭɤ (ɂȽȺȻɆ ɋɈ ɊȺɇ). 

 
ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ: 
ɉɪɨɤɨɩɶɟɜ Ⱥɧɞɪɟɣ ȼɥɚɞɢɦɢɪɨɜɢɱ, ɤɚɧɞɢɞɚɬ ɝɟɨɥɨɝɨ-ɦɢɧɟɪɚɥɨɝɢɱɟɫɤɢɯ ɧɚɭɤ, 
ɡɚɦɟɫɬɢɬɟɥɶ ɞɢɪɟɤɬɨɪɚ ɩɨ ɧɚɭɱɧɨɣ ɪɚɛɨɬɟ, ɝɥɚɜɧɵɣ ɧɚɭɱɧɵɣ ɫɨɬɪɭɞɧɢɤ, 
ɡɚɜɟɞɭɸɳɢɣ ɥɚɛɨɪɚɬɨɪɢɟɣ ɝɟɨɞɢɧɚɦɢɤɢ ɢ ɪɟɝɢɨɧɚɥɶɧɨɣ ɝɟɨɥɨɝɢɢ ɂȽȺȻɆ ɋɈ 
ɊȺɇ. 
 
Ɉɮɢɰɢɚɥɶɧɵɟ ɨɩɩɨɧɟɧɬɵ: 
Ȼɭɫɥɨɜ Ɇɢɯɚɢɥ Ɇɢɯɚɣɥɨɜɢɱ, ɞɨɤɬɨɪ ɝɟɨɥɨɝɨ-ɦɢɧɟɪɚɥɨɝɢɱɟɫɤɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ, 
ɝɥɚɜɧɵɣ ɧɚɭɱɧɵɣ ɫɨɬɪɭɞɧɢɤ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɛɸɞɠɟɬɧɨɝɨ 
ɭɱɪɟɠɞɟɧɢɹ ɧɚɭɤɢ ɂɧɫɬɢɬɭɬɚ ɝɟɨɥɨɝɢɢ ɢ ɦɢɧɟɪɚɥɨɝɢɢ ɢɦ. ȼ.ɋ. ɋɨɛɨɥɟɜɚ 
ɋɢɛɢɪɫɤɨɝɨ ɨɬɞɟɥɟɧɢɹ Ɋɨɫɫɢɣɫɤɨɣ ɚɤɚɞɟɦɢɢ ɧɚɭɤ (ɂȽɆ ɋɈ ɊȺɇ, ɝ. ɇɨɜɨɫɢɛɢɪɫɤ). 
 
Ⱦɢɞɟɧɤɨ Ⱥɥɟɤɫɟɣ ɇɢɤɨɥɚɟɜɢɱ, ɞɨɤɬɨɪ ɝɟɨɥɨɝɨ-ɦɢɧɟɪɚɥɨɝɢɱɟɫɤɢɯ ɧɚɭɤ, ɱɥɟɧ-
ɤɨɪɪɟɫɩɨɧɞɟɧɬ ɊȺɇ, ɝɥɚɜɧɵɣ ɧɚɭɱɧɵɣ ɫɨɬɪɭɞɧɢɤ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ 
ɛɸɞɠɟɬɧɨɝɨ ɭɱɪɟɠɞɟɧɢɹ ɧɚɭɤɢ Ƚɟɨɥɨɝɢɱɟɫɤɨɝɨ ɢɧɫɬɢɬɭɬɚ Ɋɨɫɫɢɣɫɤɨɣ ɚɤɚɞɟɦɢɢ 
ɧɚɭɤ (Ƚɂɇ ɊȺɇ, ɝ. Ɇɨɫɤɜɚ). 
 
ȼɟɞɭɳɚɹ ɨɪɝɚɧɢɡɚɰɢɹ: 
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɛɸɞɠɟɬɧɨɟ ɭɱɪɟɠɞɟɧɢɟ ɧɚɭɤɢ ɋɟɜɟɪɨ-ȼɨɫɬɨɱɧɵɣ 
ɤɨɦɩɥɟɤɫɧɵɣ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɢɧɫɬɢɬɭɬ ɢɦ. ɇ.Ⱥ. ɒɢɥɨ 
Ⱦɚɥɶɧɟɜɨɫɬɨɱɧɨɝɨ ɨɬɞɟɥɟɧɢɹ Ɋɨɫɫɢɣɫɤɨɣ ɚɤɚɞɟɦɢɢ ɧɚɭɤ (ɋȼɄɇɂɂ ȾȼɈ ɊȺɇ), ɝ. 
Ɇɚɝɚɞɚɧ. 

 
Ɂɚɳɢɬɚ ɞɢɫɫɟɪɬɚɰɢɢ ɫɨɫɬɨɢɬɫɹ «18» ɹɧɜɚɪɹ 2024 ɝ. ɜ 14 ɱ. 00 ɦɢɧ ɧɚ ɡɚɫɟɞɚɧɢɢ 
ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɝɨ ɫɨɜɟɬɚ 24.1.062.02 ɩɪɢ ɂɧɫɬɢɬɭɬɟ ɡɟɦɧɨɣ ɤɨɪɵ ɋɈ ɊȺɇ ɩɨ 
ɚɞɪɟɫɭ: 664033, ɝ. ɂɪɤɭɬɫɤ, ɭɥ. Ʌɟɪɦɨɧɬɨɜɚ, ɞ. 128. 
 
ɋ ɞɢɫɫɟɪɬɚɰɢɟɣ ɦɨɠɧɨ ɨɡɧɚɤɨɦɢɬɶɫɹ ɜ ɛɢɛɥɢɨɬɟɤɟ ɂɁɄ ɋɈ ɊȺɇ ɢ ɧɚ ɫɚɣɬɟ 
http://earth.crust.irk.ru/images/upload/newsfull247/4023.pdf 
 
Ɉɬɡɵɜɵ ɧɚ ɚɜɬɨɪɟɮɟɪɚɬ ɜ 2-ɯ ɷɤɡɟɦɩɥɹɪɚɯ, ɡɚɜɟɪɟɧɧɵɟ ɩɟɱɚɬɶɸ ɭɱɪɟɠɞɟɧɢɹ, 
ɩɪɨɫɢɦ ɧɚɩɪɚɜɥɹɬɶ ɭɱɟɧɨɦɭ ɫɟɤɪɟɬɚɪɸ ɫɨɜɟɬɚ ɤ.ɝ.-ɦ.ɧ. Ȼ.ɋ. Ⱦɚɧɢɥɨɜɭ ɩɨ ɚɞɪɟɫɭ: 
664033, ɝ. ɂɪɤɭɬɫɤ, ɭɥ. Ʌɟɪɦɨɧɬɨɜɚ, ɞ. 128, ɢɥɢ e-mail: boris@crust.irk.ru. 
 
Ⱥɜɬɨɪɟɮɟɪɚɬ ɪɚɡɨɫɥɚɧ «ИИИ» ɧɨɹɛɪɹ 2023 ɝ. 
 
ɍɱɟɧɵɣ ɫɟɤɪɟɬɚɪɶ 
ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɝɨ ɫɨɜɟɬɚ 
ɤɚɧɞɢɞɚɬ ɝɟɨɥɨɝɨ-ɦɢɧɟɪɚɥɨɝɢɱɟɫɤɢɯ ɧɚɭɤ                                                 Ȼ.ɋ. Ⱦɚɧɢɥɨɜ 
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Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɛɭɫɥɨɜɥɟɧɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ 
ɪɚɫɲɢɪɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɨ ɫɬɪɨɟɧɢɢ ɢ ɢɫɬɨɪɢɢ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɫɬɪɭɤɬɭɪ ɚɪɤɬɢɱɟɫɤɢɯ ɢ ɫɭɛɚɪɤɬɢɱɟɫɤɢɯ ɬɟɪɪɢɬɨɪɢɣ Ɋɨɫɫɢɢ 
ɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɦɨɞɟɥɢ ɝɟɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ ɋɟɜɟɪɨ-
ȼɨɫɬɨɱɧɨɣ Ⱥɡɢɢ ɜ ɦɟɡɨɡɨɟ ɢ ɤɚɣɧɨɡɨɟ, ɫɨɡɞɚɧɢɹ ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɨɫɧɨɜɵ ɞɥɹ 
ɧɚɪɚɳɢɜɚɧɢɹ ɢ ɨɫɜɨɟɧɢɹ ɦɢɧɟɪɚɥɶɧɨ-ɫɵɪɶɟɜɵɯ ɢ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ 
ɪɟɫɭɪɫɨɜ ɪɟɝɢɨɧɚ. ɉɪɨɛɥɟɦɚ ɢɡɭɱɟɧɢɹ ɫɤɥɚɞɱɚɬɨ-ɧɚɞɜɢɝɨɜɵɯ ɫɬɪɭɤɬɭɪ ɜ 
ɫɜɹɡɢ ɫ ɷɬɢɦ ɢɦɟɟɬ ɨɫɨɛɨɟ ɡɧɚɱɟɧɢɟ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɨɫɥɟɞɧɢɯ ɥɟɬ 
ɩɨɡɜɨɥɢɥɢ ɩɨɥɭɱɢɬɶ ɧɨɜɵɟ ɞɚɧɧɵɟ ɩɨ ɫɬɪɚɬɢɝɪɚɮɢɢ, ɩɚɥɟɨɧɬɨɥɨɝɢɢ, 
ɛɚɫɫɟɣɧɨɜɨɦɭ ɚɧɚɥɢɡɭ ɢ ɬɟɤɬɨɧɢɤɟ ɫɟɜɟɪɨ-ɜɨɫɬɨɤɚ ɋɢɛɢɪɫɤɨɣ ɩɥɚɬɮɨɪɦɵ 
ɢ ɟɟ ɫɤɥɚɞɱɚɬɨɝɨ ɨɛɪɚɦɥɟɧɢɹ, ɫɦɟɠɧɵɯ ɨɪɨɝɟɧɧɵɯ ɩɨɹɫɨɜ ɢ ɲɟɥɶɮɚ ɦɨɪɹ 
Ʌɚɩɬɟɜɵɯ. Ɉɞɧɚɤɨ ɜ ɫɢɥɭ ɭɞɚɥɟɧɧɨɫɬɢ ɢ ɬɪɭɞɧɨɞɨɫɬɭɩɧɨɫɬɢ, ɫɥɨɠɧɨɫɬɢ 
ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ ɫɬɪɨɟɧɢɹ ɢɡɭɱɟɧɧɨɫɬɶ ɬɟɪɪɢɬɨɪɢɢ ɨɫɬɚɟɬɫɹ ɧɟɞɨɫɬɚɬɨɱɧɨɣ. 
Ɇɧɨɝɢɟ ɜɨɩɪɨɫɵ, ɤɚɫɚɸɳɢɟɫɹ ɬɟɤɬɨɧɢɱɟɫɤɨɝɨ ɫɬɪɨɟɧɢɹ, ɦɟɡɨɡɨɣ–
ɤɚɣɧɨɡɨɣɫɤɨɣ ɢɫɬɨɪɢɢ ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ, ɬɟɤɬɨɧɢɤɢ ɢ ɝɟɨɞɢɧɚɦɢɤɢ 
ɨɫɬɚɸɬɫɹ ɨɬɤɪɵɬɵɦɢ: ɫɬɢɥɶ, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɢ ɜɪɟɦɹ ɩɪɨɹɜɥɟɧɢɹ 
ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɞɟɮɨɪɦɚɰɢɣ, ɜɨɡɪɚɫɬɧɵɟ ɪɭɛɟɠɢ ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɩɨɞɴɟɦɨɜ, 
ɝɥɭɛɢɧɧɨɟ ɫɬɪɨɟɧɢɟ, ɜɟɥɢɱɢɧɚ ɷɪɨɡɢɨɧɧɨɝɨ ɫɪɟɡɚ, ɢɫɬɨɪɢɹ ɬɟɤɬɨɧɢɱɟɫɤɨɝɨ 
ɪɚɡɜɢɬɢɹ ɜ ɤɨɧɬɟɤɫɬɟ ɫ ɝɟɨɞɢɧɚɦɢɱɟɫɤɨɣ ɷɜɨɥɸɰɢɟɣ ɫɦɟɠɧɵɯ ɨɪɨɝɟɧɧɵɯ 
ɩɨɹɫɨɜ ɢ ɋɢɛɢɪɫɤɨɣ ɩɥɚɬɮɨɪɦɵ. Ɉɛ ɷɬɚɩɚɯ ɪɨɫɬɚ ɢ ɞɟɧɭɞɚɰɢɢ ɝɨɪɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ ɋɟɜɟɪɧɨɝɨ ȼɟɪɯɨɹɧɶɹ ɟɫɬɶ ɥɢɲɶ ɨɛɳɢɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ. 
ɉɨɹɜɥɟɧɢɟ ɧɨɜɵɯ ɦɟɬɨɞɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɨɥɭɱɟɧɢɸ ɧɨɜɨɝɨ 
ɮɚɤɬɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢ ɜɨɡɦɨɠɧɨɫɬɢ ɩɟɪɟɢɧɬɟɪɩɪɟɬɚɰɢɢ 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɨɞɟɥɟɣ, ɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɦɟɬɨɞɨɜ 
ɚɛɫɨɥɸɬɧɨɣ ɝɟɨɯɪɨɧɨɥɨɝɢɢ, ɨɫɨɛɟɧɧɨ ɪɚɡɜɢɜɚɸɳɢɯɫɹ ɜ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ 
ɦɟɬɨɞɨɜ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɬɟɪɦɨɯɪɨɧɨɥɨɝɢɢ, ɧɚɪɹɞɭ ɫ ɬɪɚɞɢɰɢɨɧɧɵɦɢ 
ɦɟɬɨɞɚɦɢ ɫɬɪɭɤɬɭɪɧɨɝɨ ɚɧɚɥɢɡɚ ɹɜɥɹɟɬɫɹ ɧɨɜɵɦ ɩɨɞɯɨɞɨɦ ɤ ɢɡɭɱɟɧɢɸ 
ɫɥɨɠɧɨ ɩɨɫɬɪɨɟɧɧɵɯ ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɫɬɪɭɤɬɭɪ ɫ ɦɧɨɝɨɷɬɚɩɧɨɣ ɢɫɬɨɪɢɟɣ 
ɪɚɡɜɢɬɢɹ. ɉɪɚɜɢɥɶɧɨɟ ɩɨɧɢɦɚɧɢɟ ɫɬɪɭɤɬɭɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɟɪɪɢɬɨɪɢɢ 
ɜɚɠɧɨ ɞɥɹ ɨɰɟɧɤɢ ɟɟ ɪɭɞɧɨɝɨ ɩɨɬɟɧɰɢɚɥɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɜɟɞɟɧɢɟ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɢɦɟɟɬ ɢ ɩɪɢɤɥɚɞɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɢ ɫɵɪɶɟɜɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɫɜɨɟɧɢɹ ɚɪɤɬɢɱɟɫɤɨɣ ɡɨɧɵ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. 

ɐɟɥɶ ɢɫɫɥɟɞɨɜɚɧɢɣ – ɭɫɬɚɧɨɜɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ 
ɬɟɤɬɨɧɢɱɟɫɤɨɝɨ ɫɬɪɨɟɧɢɹ ɢ ɦɟɡɨɡɨɣ–ɤɚɣɧɨɡɨɣɫɤɨɣ ɷɜɨɥɸɰɢɢ ɮɪɨɧɬɚɥɶɧɵɯ 
ɫɤɥɚɞɱɚɬɵɯ ɫɬɪɭɤɬɭɪ ɫɟɜɟɪɧɨɣ ɱɚɫɬɢ ȼɟɪɯɨɹɧɫɤɨɝɨ ɫɤɥɚɞɱɚɬɨ-ɧɚɞɜɢɝɨɜɨɝɨ 
ɩɨɹɫɚ (ȼɋɇɉ) ɢ ɩɪɢɥɟɝɚɸɳɢɯ Ʌɟɧɨ-Ⱥɧɚɛɚɪɫɤɨɝɨ ɢ ɉɪɢɜɟɪɯɨɹɧɫɤɨɝɨ 
ɩɪɨɝɢɛɨɜ ɢ ɤɨɪɪɟɥɹɰɢɹ ɫɬɪɭɤɬɭɪɧɨ-ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɫɨɛɵɬɢɣ. 

Ɂɚɞɚɱɢ: 1. ɋɬɪɭɤɬɭɪɧɵɣ ɚɧɚɥɢɡ ɫɤɥɚɞɱɚɬɵɯ ɢ ɪɚɡɪɵɜɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɫ 
ɜɵɞɟɥɟɧɢɟɦ ɫɬɪɭɤɬɭɪɧɵɯ ɩɚɪɚɝɟɧɟɡɢɫɨɜ ɢ ɭɫɬɚɧɨɜɥɟɧɢɟɦ ɢɯ ɤɢɧɟɦɚɬɢɤɢ. 
2. Ɍɟɤɬɨɧɨɮɢɡɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɫ ɰɟɥɶɸ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɩɨɥɟɣ ɬɟɤɬɨɧɢɱɟɫɤɢɯ 
ɧɚɩɪɹɠɟɧɢɣ ɢ ɪɚɫɱɟɬɚ ɨɪɢɟɧɬɢɪɨɜɨɤ ɝɥɚɜɧɵɯ ɨɫɟɣ ɫɠɚɬɢɹ ɢ ɪɚɫɬɹɠɟɧɢɹ. 
3. ɍɫɬɚɧɨɜɥɟɧɢɟ ɜɨɡɪɚɫɬɚ ɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɮɨɪɦɢɪɨɜɚɧɢɹ 
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ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɫɬɪɭɤɬɭɪ. 4. ɉɪɨɜɟɞɟɧɢɟ ɬɪɟɤɨɜɨɝɨ ɞɚɬɢɪɨɜɚɧɢɹ 
ɚɩɚɬɢɬɨɜ, ɢɡɨɬɨɩɧɨɣ ɬɟɪɦɨɯɪɨɧɨɥɨɝɢɢ ɢ ɝɟɨɯɪɨɧɨɥɨɝɢɢ; ɭɫɬɚɧɨɜɥɟɧɢɟ 
ɨɫɧɨɜɧɵɯ ɜɪɟɦɟɧɧɵɯ ɢɧɬɟɪɜɚɥɨɜ ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɩɨɞɧɹɬɢɣ ɪɚɡɥɢɱɧɵɯ 
ɱɚɫɬɟɣ ɮɪɨɧɬɚ ȼɋɇɉ, ɫɜɹɡɚɧɧɵɯ ɫ ɡɚɤɥɸɱɢɬɟɥɶɧɵɦɢ ɫɬɚɞɢɹɦɢ 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɤɥɚɞɱɚɬɨ-ɧɚɞɜɢɝɨɜɵɯ ɫɬɪɭɤɬɭɪ. 5. ɉɪɨɜɟɞɟɧɢɟ 
ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɫɬɪɭɤɬɭɪ ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɟɣ ɮɪɨɧɬɚ 
ȼɋɇɉ. 

Ɉɛɴɟɤɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ: 1. ɐɟɧɬɪɚɥɶɧɚɹ ɱɚɫɬɶ ɍɫɬɶ-Ɉɥɟɧɟɤɫɤɨɣ 
ɫɢɫɬɟɦɵ ɫɤɥɚɞɨɤ Ɉɥɟɧɟɤɫɤɨɝɨ ɫɟɤɬɨɪɚ ȼɋɇɉ ɢ ɩɪɢɥɟɝɚɸɳɢɯ ɪɚɣɨɧɨɜ 
Ʌɟɧɨ-Ⱥɧɚɛɚɪɫɤɨɝɨ ɩɪɨɝɢɛɚ. 2. ɋɟɜɟɪɧɵɣ ɮɥɚɧɝ ɏɚɪɚɭɥɚɯɫɤɨɝɨ ɫɟɝɦɟɧɬɚ 
Ɂɚɩɚɞɧɨ-ȼɟɪɯɨɹɧɫɤɨɝɨ ɫɟɤɬɨɪɚ ȼɋɇɉ ɢ ɩɪɢɥɟɝɚɸɳɚɹ ɱɚɫɬɶ 
ɉɪɢɜɟɪɯɨɹɧɫɤɨɝɨ ɤɪɚɟɜɨɝɨ ɩɪɨɝɢɛɚ. 3. ɐɟɧɬɪɚɥɶɧɚɹ ɱɚɫɬɶ Ʉɭɪɚɧɚɯɫɤɨɝɨ 
ɫɟɝɦɟɧɬɚ Ɂɚɩɚɞɧɨ-ȼɟɪɯɨɹɧɫɤɨɝɨ ɫɟɤɬɨɪɚ ȼɋɇɉ. 

Ɇɟɬɨɞɨɥɨɝɢɱɟɫɤɚɹ ɨɫɧɨɜɚ ɢ ɦɟɬɨɞɵ: 1. Ɉɛɪɚɛɨɬɤɚ ɡɚɦɟɪɨɜ 
ɨɪɢɟɧɬɢɪɨɜɤɢ ɩɥɨɫɤɨɫɬɧɵɯ ɢ ɥɢɧɟɣɧɵɯ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɨɛɪɚɡɨɜɚɧɢɣ, 
ɦɚɥɵɯ ɫɬɪɭɤɬɭɪɧɵɯ ɮɨɪɦ ɢ ɧɚɥɨɠɟɧɧɨɣ ɫɤɥɚɞɱɚɬɨɫɬɢ ɫ ɰɟɥɶɸ ɜɵɹɜɥɟɧɢɹ 
ɪɚɡɧɨɜɨɡɪɚɫɬɧɵɯ ɫɬɪɭɤɬɭɪɧɵɯ ɩɚɪɚɝɟɧɟɡɢɫɨɜ ɜɵɩɨɥɧɟɧɚ ɧɚ ɨɫɧɨɜɟ 
ɫɨɜɪɟɦɟɧɧɵɯ ɦɟɬɨɞɨɜ ɫɬɪɭɤɬɭɪɧɨɝɨ ɢ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɨɜ ɢ 
ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɜ ɤɨɦɩɶɸɬɟɪɧɵɯ ɩɪɨɝɪɚɦɦɚɯ (Stereonet, QuickPlot) ɢ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɚ ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɵɯ ɪɚɡɪɟɡɨɜ. 2. Ɋɟɤɨɧɫɬɪɭɤɰɢɹ 
ɩɨɥɟɣ ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɧɚɩɪɹɠɟɧɢɣ ɢ ɪɚɫɱɟɬɵ ɨɪɢɟɧɬɢɪɨɜɨɤ ɨɫɟɣ ɫɠɚɬɢɹ ɢ 
ɪɚɫɬɹɠɟɧɢɹ ɩɨ ɦɚɫɫɨɜɵɦ ɡɚɦɟɪɚɦ ɫɦɟɫɬɢɬɟɥɟɣ ɪɚɡɥɨɦɨɜ ɢ ɲɬɪɢɯɨɜɨɤ ɧɚ 
ɡɟɪɤɚɥɚɯ ɫɤɨɥɶɠɟɧɢɹ ɜɵɩɨɥɧɟɧɚ ɫ ɩɨɦɨɳɶɸ ɬɟɤɬɨɧɨɮɢɡɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ 
ɤɢɧɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ (ɤɨɦɩɶɸɬɟɪɧɚɹ ɩɪɨɝɪɚɦɦɚ FКЮХЭKТЧАТЧ). 3. ɉɪɢ 
ɨɩɪɟɞɟɥɟɧɢɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ 
ɫɬɪɭɤɬɭɪ ɪɚɡɥɢɱɧɵɯ ɫɟɝɦɟɧɬɨɜ ȼɋɇɉ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɦɟɬɨɞɵ ɢɡɨɬɨɩɧɨɝɨ 
ɞɚɬɢɪɨɜɚɧɢɹ (U-Pb ɢ 40Ar/39Ar) (ɨɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ ɜ ɩɪɨɝɪɚɦɦɟ Isoplot 4.0), 
ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɬɟɪɦɨɯɪɨɧɨɥɨɝɢɢ (ɦɟɬɨɞ ɬɪɟɤɨɜɨɝɨ ɞɚɬɢɪɨɜɚɧɢɹ 
ɚɩɚɬɢɬɨɜ – AFT) (ɨɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ ɜ ɩɪɨɝɪɚɦɦɚɯ AFTSШХЯО, HОFTв, 
RКНТКХPХШЭЭОrsШПЭаКrО, QTQЭ) ɢ (U-TС)/He ɢɡɨɬɨɩɢɢ (ZHe). 

Ɏɚɤɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ ɢ ɥɢɱɧɵɣ ɜɤɥɚɞ ɚɜɬɨɪɚ. ȼ ɨɫɧɨɜɭ 
ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɩɨɥɨɠɟɧɵ ɦɚɬɟɪɢɚɥɵ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɩɪɨɰɟɫɫɟ 
ɩɨɥɟɜɵɯ ɪɚɛɨɬ ɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɧɵɟ ɚɜɬɨɪɨɦ ɜ ɩɟɪɢɨɞ ɫ 2007 ɩɨ 2021 ɝɝ. 
ɇɚɛɥɸɞɟɧɢɹ ɩɪɨɜɟɞɟɧɵ ɜ 226 ɬɨɱɤɚɯ ɜ 15 ɞɨɦɟɧɚɯ. Ɂɚɦɟɪɟɧɨ ɨɤɨɥɨ 10000 
ɨɪɢɟɧɬɢɪɨɜɨɤ ɩɥɨɫɤɨɫɬɧɵɯ ɢ ɥɢɧɟɣɧɵɯ ɫɬɪɭɤɬɭɪɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɜ 
ɞɚɥɶɧɟɣɲɟɦ ɨɛɪɚɛɨɬɚɧɧɵɯ ɜ ɩɪɨɝɪɚɦɦɚɯ Stereonet, QuickPlot ɢ 
FКЮХЭKТЧАТЧ; ɭɬɨɱɧɟɧɵ ɢ ɫɨɡɞɚɧɵ 47 ɤɚɪɬ ɪɚɡɥɢɱɧɨɝɨ ɦɚɫɲɬɚɛɚ, 
ɩɨɫɬɪɨɟɧɵ ɢ ɞɟɬɚɥɢɡɢɪɨɜɚɧɵ 35 ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɪɚɡɪɟɡɨɜ, ɢɡɦɟɧɟɧɵ ɢ 
ɞɨɩɨɥɧɟɧɵ 17 ɫɬɪɚɬɢɝɪɚɮɢɱɟɫɤɢɯ ɤɨɥɨɧɨɤ, ɩɨɫɬɪɨɟɧɵ 29 ɫɯɟɦ, 182 
ɞɢɚɝɪɚɦɦɵ ɢ ɝɪɚɮɢɤɚ ɢ ɛɨɥɟɟ 500 ɫɬɟɪɟɨɝɪɚɦɦ. ɂɫɩɨɥɶɡɨɜɚɧɵ ɤɨɥɥɟɤɰɢɢ 
ɨɛɪɚɡɰɨɜ, ɫɨɛɪɚɧɧɵɟ ɤɚɤ ɥɢɱɧɨ ɚɜɬɨɪɨɦ, ɬɚɤ ɢ ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɟ ɧɚɭɱɧɵɦ 
ɪɭɤɨɜɨɞɢɬɟɥɟɦ Ⱥ.ȼ. ɉɪɨɤɨɩɶɟɜɵɦ, ɚ ɬɚɤɠɟ ȼ.Ȼ. ȿɪɲɨɜɨɣ ɢ Ƚ.Ƚ. Ʉɚɡɚɤɨɜɨɣ. 
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Ɉɬɨɛɪɚɧɨ 613 ɨɛɪɚɡɰɨɜ ɢɡ ɬɟɪɪɢɝɟɧɧɵɯ ɢ ɦɚɝɦɚɬɢɱɟɫɤɢɯ ɪɚɡɧɨɜɨɡɪɚɫɬɧɵɯ 
ɩɨɪɨɞ, ɩɪɨɜɟɞɟɧɚ ɩɪɨɛɨɩɨɞɝɨɬɨɜɤɚ, ɢɡɝɨɬɨɜɥɟɧɢɟ 35 ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ 
ɲɚɲɟɤ ɞɥɹ ɬɪɟɤɨɜɨɝɨ ɞɚɬɢɪɨɜɚɧɢɹ. Ⱥɜɬɨɪ ɩɪɢɧɢɦɚɥ ɭɱɚɫɬɢɟ ɜ ɩɪɨɜɟɞɟɧɢɢ 
ɬɪɟɤɨɜɨɝɨ ɞɚɬɢɪɨɜɚɧɢɹ, ɩɪɨɜɨɞɢɥ ɩɨɞɫɱɟɬ ɬɪɟɤɨɜ ɢ ɡɚɦɟɪ ɢɯ ɞɥɢɧɵ, 
ɨɛɪɚɛɚɬɵɜɚɥ ɪɟɡɭɥɶɬɚɬɵ ɜ ɩɪɨɝɪɚɦɦɚɯ AFTSШХЯО ɢ HОFTв ɞɥɹ ɩɨɥɭɱɟɧɢɹ 
ɞɨɫɬɨɜɟɪɧɵɯ ɝɪɚɮɢɤɨɜ ɬɟɪɦɚɥɶɧɨɣ ɷɜɨɥɸɰɢɢ. ɂɦ ɛɵɥɚ ɜɵɩɨɥɧɟɧɚ 
ɤɨɦɩɥɟɤɫɧɚɹ ɨɛɪɚɛɨɬɤɚ ɢ ɢɧɬɟɪɩɪɟɬɚɰɢɹ ɩɨɥɭɱɟɧɧɵɯ ɚɧɚɥɢɬɢɱɟɫɤɢɯ 
ɞɚɧɧɵɯ, ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɨɫɧɨɜɧɵɟ ɧɚɭɱɧɵɟ ɜɵɜɨɞɵ ɢ ɡɚɳɢɳɚɟɦɵɟ 
ɩɨɥɨɠɟɧɢɹ. 

Ɂɚɳɢɳɚɟɦɵɟ ɩɨɥɨɠɟɧɢɹ. 
1. ɍɫɬɚɧɨɜɥɟɧɵ ɩɨɡɞɧɟɦɟɡɨɡɨɣɫɤɢɟ – ɤɚɣɧɨɡɨɣɫɤɢɟ ɷɬɚɩɵ 

ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɞɟɮɨɪɦɚɰɢɣ ɧɚ ɫɟɜɟɪɟ ȼɟɪɯɨɹɧɫɤɨɝɨ ɫɤɥɚɞɱɚɬɨ-
ɧɚɞɜɢɝɨɜɨɝɨ ɩɨɹɫɚ ɢ ɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ: ɜ Ɉɥɟɧɟɤɫɤɨɦ ɫɟɤɬɨɪɟ ɞɜɚ 
ɷɬɚɩɚ – ɪɚɧɧɢɣ ɫɤɥɚɞɱɚɬɨ-ɧɚɞɜɢɝɨɜɵɣ ɜ ɞɜɟ ɫɬɚɞɢɢ ɢ ɩɨɡɞɧɢɣ ɪɚɫɬɹɠɟɧɢɹ; 
ɜ ɏɚɪɚɭɥɚɯɫɤɨɦ ɫɟɝɦɟɧɬɟ ɱɟɬɵɪɟ ɷɬɚɩɚ – ɬɪɢ ɫɤɥɚɞɱɚɬɨ-ɧɚɞɜɢɝɨɜɵɯ ɢ 
ɩɨɡɞɧɢɣ ɪɚɫɬɹɠɟɧɢɹ; ɜ Ʉɭɪɚɧɚɯɫɤɨɦ ɫɟɝɦɟɧɬɟ ɞɜɚ ɷɬɚɩɚ – ɪɚɧɧɢɣ 
ɫɤɥɚɞɱɚɬɨ-ɧɚɞɜɢɝɨɜɵɣ ɢ ɩɨɡɞɧɢɣ ɫɞɜɢɝɨɜɵɣ. 
2. Ɇɟɬɨɞɚɦɢ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɬɟɪɦɨɯɪɨɧɨɥɨɝɢɢ AFT ɢ (U-TС)/He 

ɭɫɬɚɧɨɜɥɟɧɵ ɨɫɧɨɜɧɵɟ ɜɪɟɦɟɧɧɵɟ ɢɧɬɟɪɜɚɥɵ ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɩɨɞɧɹɬɢɣ 
ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɟɣ ȼɋɇɉ ɢ ɢɯ ɫɜɹɡɶ ɫ ɩɪɨɹɜɥɟɧɢɹɦɢ ɜɵɞɟɥɟɧɧɵɯ ɷɬɚɩɨɜ ɢ 
ɫɬɚɞɢɣ ɞɟɮɨɪɦɚɰɢɣ: ɪɚɧɧɟɸɪɫɤɢɣ (з190–171 ɦɥɧ ɥɟɬ), ɩɨɡɞɧɟɸɪɫɤɨ-
ɪɚɧɧɟɦɟɥɨɜɨɣ (з148–117 ɦɥɧ ɥɟɬ – ɷɬɚɩɵ Ɉ

D1
1, ɏ

D1, Ʉ
D1 ɢ Ʉ

D2) ɢ 
ɩɨɡɞɧɟɦɟɥɨɜɨɣ (з95–90 ɦɥɧ ɥɟɬ – ɷɬɚɩ ɏ

D2, з86–75 ɦɥɧ ɥɟɬ – ɷɬɚɩ Ɉ
D1

2, 
з75–61 ɦɥɧ ɥɟɬ – ɷɬɚɩ ɏD3). 
3. Ɇɨɳɧɨɫɬɶ ɷɪɨɞɢɪɨɜɚɧɧɵɯ ɩɨɪɨɞ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɨɬ ɋɢɛɢɪɫɤɨɣ 

ɩɥɚɬɮɨɪɦɵ ɜ ɜɨɫɬɨɱɧɨɦ ɢ ɫɟɜɟɪɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɜ ɫɬɨɪɨɧɭ ɫɤɥɚɞɱɚɬɵɯ 
ɨɛɥɚɫɬɟɣ. ȼ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ Ʌɟɧɨ-Ⱥɧɚɛɚɪɫɤɨɝɨ ɢ ɧɚ ɫɟɜɟɪɟ 
ɉɪɢɜɟɪɯɨɹɧɫɤɨɝɨ ɩɪɨɝɢɛɚ ɜɟɥɢɱɢɧɚ ɞɟɧɭɞɚɰɢɢ 2–3,3 ɤɦ, ɜ ɩɪɢɥɟɝɚɸɳɢɯ 
ɱɚɫɬɹɯ ɍɫɬɶ-Ɉɥɟɧɟɤɫɤɨɣ ɫɢɫɬɟɦɵ ɫɤɥɚɞɨɤ ɢ ɏɚɪɚɭɥɚɯɫɤɨɝɨ ɫɟɝɦɟɧɬɚ 
ɫɜɵɲɟ 4 ɤɦ, ɚ ɜ ɬɵɥɭ ɏɚɪɚɭɥɚɯɫɤɨɝɨ ɫɟɝɦɟɧɬɚ – ɛɨɥɟɟ 6 ɤɦ. ɇɚɢɛɨɥɟɟ 
ɜɵɫɨɤɚɹ ɪɚɫɫɱɢɬɚɧɧɚɹ ɫɤɨɪɨɫɬɶ ɞɟɧɭɞɚɰɢɢ ɩɨɪɨɞ ɩɨ ɢɧɬɟɪɩɪɟɬɚɰɢɢ 
ɝɪɚɮɢɤɨɜ ɬɟɪɦɚɥɶɧɨɣ ɷɜɨɥɸɰɢɢ ɭɫɬɚɧɨɜɥɟɧɚ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɍɫɬɶ-
Ɉɥɟɧɟɤɫɤɨɣ ɫɢɫɬɟɦɵ ɫɤɥɚɞɨɤ (ɨɫɬɵɜɚɧɢɟ ɧɚ 15ºC/ɦɥɧ ɥɟɬ ∼65–60 ɦɥɧ ɥɟɬ 
ɧɚɡɚɞ ɢ ɨɫɬɵɜɚɧɢɟ ɧɚ 5–9°C/ɦɥɧ ɥɟɬ ∼195–185 ɦɥɧ ɥɟɬ ɧɚɡɚɞ), ɚ ɬɚɤɠɟ ɧɚ 
ɫɟɜɟɪɟ ɏɚɪɚɭɥɚɯɫɤɨɝɨ ɫɟɝɦɟɧɬɚ (ɨɫɬɵɜɚɧɢɟ ɧɚ 10ºC/ɦɥɧ ɥɟɬ ∼60–50 ɦɥɧ 
ɥɟɬ ɧɚɡɚɞ). 
4. ɉɪɨɜɟɞɟɧɚ ɤɨɪɪɟɥɹɰɢɹ ɦɟɡɨɡɨɣɫɤɢɯ ɢ ɤɚɣɧɨɡɨɣɫɤɢɯ 

ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɢ ɬɟɪɦɚɥɶɧɵɯ ɫɨɛɵɬɢɣ ɧɚ ɫɟɜɟɪɟ ɢ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ 
ȼɟɪɯɨɹɧɫɤɨɝɨ ɫɤɥɚɞɱɚɬɨ-ɧɚɞɜɢɝɨɜɨɝɨ ɩɨɹɫɚ ɫɨ ɫɦɟɠɧɵɦɢ ɪɟɝɢɨɧɚɦɢ 
ɇɨɜɨɫɢɛɢɪɫɤɨ-ɑɭɤɨɬɫɤɨɝɨ ɢ Ɍɚɣɦɵɪɨ-ɋɟɜɟɪɨɡɟɦɟɥɶɫɤɨɝɨ ɨɪɨɝɟɧɧɵɯ 
ɩɨɹɫɨɜ ɢ ɪɢɮɬɨɝɟɧɧɵɦɢ ɫɬɪɭɤɬɭɪɚɦɢ ɧɚ ɲɟɥɶɮɟ ɦɨɪɹ Ʌɚɩɬɟɜɵɯ. 
ɉɪɨɫɥɟɠɟɧɚ ɫɜɹɡɶ ɢɡɭɱɟɧɧɵɯ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɫɬɪɭɤɬɭɪ ɫɨ ɫɥɟɞɭɸɳɢɦɢ 
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ɝɟɨɞɢɧɚɦɢɱɟɫɤɢɦɢ ɫɨɛɵɬɢɹɦɢ – ɤɨɥɥɢɡɢɟɣ ɋɢɛɢɪɫɤɨɝɨ ɤɪɚɬɨɧɚ ɢ Ʉɨɥɵɦɨ-
Ɉɦɨɥɨɧɫɤɨɝɨ ɫɭɩɟɪɬɟɪɪɟɣɧɚ, ɫɬɨɥɤɧɨɜɟɧɢɟɦ ɋɢɛɢɪɫɤɨɝɨ ɤɪɚɬɨɧɚ ɫ 
ɦɢɤɪɨɤɨɧɬɢɧɟɧɬɨɦ Ⱥɪɤɬɢɱɟɫɤɚɹ Ⱥɥɹɫɤɚ-ɑɭɤɨɬɤɚ ɢ ɪɚɫɤɪɵɬɢɟɦ 
ȿɜɪɚɡɢɣɫɤɨɝɨ ɨɤɟɚɧɢɱɟɫɤɨɝɨ ɛɚɫɫɟɣɧɚ. 

ɇɚɭɱɧɚɹ ɧɨɜɢɡɧɚ. ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɫɭɳɟɫɬɜɟɧɧɨ ɞɨɩɨɥɧɢɥɢ ɭɠɟ 
ɢɦɟɸɳɢɟɫɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨɛ ɢɫɬɨɪɢɢ ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ ɫɟɜɟɪɧɨɣ 
ɱɚɫɬɢ ȼɋɇɉ. 1. ȼɩɟɪɜɵɟ ɞɥɹ ɢɡɭɱɟɧɧɵɯ ɪɟɝɢɨɧɨɜ ɪɚɫɲɢɮɪɨɜɚɧɚ 
ɤɢɧɟɦɚɬɢɤɚ ɫɤɥɚɞɱɚɬɵɯ ɢ ɪɚɡɪɵɜɧɵɯ ɞɟɮɨɪɦɚɰɢɣ; ɜɵɞɟɥɟɧɵ ɫɬɪɭɤɬɭɪɧɵɟ 
ɩɚɪɚɝɟɧɟɡɵ. 2. ɍɫɬɚɧɨɜɥɟɧ ɜɨɡɪɚɫɬ ɢ ɭɬɨɱɧɟɧɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɫɬɪɭɤɬɭɪ. 3. ȼɩɟɪɜɵɟ ɪɟɤɨɧɫɬɪɭɢɪɨɜɚɧɵ 
ɩɨɥɹ ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɧɚɩɪɹɠɟɧɢɣ ɢ ɪɚɫɫɱɢɬɚɧɵ ɨɪɢɟɧɬɢɪɨɜɤɢ ɝɥɚɜɧɵɯ ɨɫɟɣ 
ɫɠɚɬɢɹ ɢ ɪɚɫɬɹɠɟɧɢɹ. 4. ȼɩɟɪɜɵɟ ɩɪɨɜɟɞɟɧɨ ɬɪɟɤɨɜɨɟ ɞɚɬɢɪɨɜɚɧɢɟ 
ɚɩɚɬɢɬɨɜ, ɩɨ ɞɚɧɧɵɦ ɤɨɬɨɪɨɝɨ, ɚ ɬɚɤɠɟ (U-TС)/He ɚɧɚɥɢɡɚ ɢ ɢɡɨɬɨɩɧɨɣ 
ɝɟɨɯɪɨɧɨɥɨɝɢɢ ɜɩɟɪɜɵɟ ɭɫɬɚɧɨɜɥɟɧɵ ɨɫɧɨɜɧɵɟ ɜɪɟɦɟɧɧɵɟ ɢɧɬɟɪɜɚɥɵ 
ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɩɨɞɧɹɬɢɣ ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɟɣ ɮɪɨɧɬɚ ȼɋɇɉ, ɫɜɹɡɚɧɧɵɯ ɫ 
ɜɵɞɟɥɟɧɧɵɦɢ ɷɬɚɩɚɦɢ ɞɟɮɨɪɦɚɰɢɣ. 5. ȼɩɟɪɜɵɟ ɩɪɨɜɟɞɟɧɚ ɤɨɪɪɟɥɹɰɢɹ 
ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɢ ɬɟɪɦɨɯɪɨɧɨɥɨɝɢɱɟɫɤɢɯ ɫɨɛɵɬɢɣ, ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ 
ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɫɬɪɭɤɬɭɪ ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɟɣ ɮɪɨɧɬɚ ȼɋɇɉ. 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɡɧɚɱɢɦɨɫɬɶ. ɉɨɥɭɱɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɨɛ ɢɫɬɨɪɢɢ 
ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ ɬɟɪɪɢɬɨɪɢɢ, ɩɟɪɫɩɟɤɬɢɜɧɨɣ ɧɚ ɨɛɧɚɪɭɠɟɧɢɟ 
ɫɬɪɚɬɟɝɢɱɟɫɤɢ ɜɚɠɧɵɯ ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɪɟɚɥɢɹɯ ɪɚɡɥɢɱɧɨɝɨ ɜɢɞɚ ɬɜɟɪɞɵɯ 
ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɢ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. ɍɫɬɚɧɨɜɥɟɧɢɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ 
ɫɬɪɨɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɫɬɪɭɤɬɭɪ ɢ ɦɟɡɨ–ɤɚɣɧɨɡɨɣɫɤɨɣ 
ɬɟɤɬɨɧɢɱɟɫɤɨɣ ɷɜɨɥɸɰɢɢ ɷɬɢɯ ɱɚɫɬɟɣ Ⱥɪɤɬɢɤɢ ɢ ɋɭɛɚɪɤɬɢɤɢ, ɜ ɬɨɦ ɱɢɫɥɟ 
ɩɪɢɥɟɝɚɸɳɢɯ ɤ ɚɪɤɬɢɱɟɫɤɨɦɭ ɲɟɥɶɮɭ, ɩɨɡɜɨɥɢɥɨ ɤɚɤ ɪɚɫɲɢɮɪɨɜɚɬɶ 
ɫɬɪɭɤɬɭɪɧɨɟ ɩɨɥɨɠɟɧɢɟ Ag-ɩɨɥɢɦɟɬɚɥɥɢɱɟɫɤɢɯ ɪɭɞɧɵɯ ɨɛɴɟɤɬɨɜ 
(Ɇɚɧɝɚɡɟɣɫɤɢɣ ɪɭɞɧɵɣ ɭɡɟɥ Ʉɭɪɚɧɚɯɫɤɨɝɨ ɚɧɬɢɤɥɢɧɨɪɢɹ), ɬɚɤ ɢ 
ɫɩɨɫɨɛɫɬɜɭɟɬ ɫɨɡɞɚɧɢɸ ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɨɫɧɨɜɵ ɞɥɹ ɚɞɟɤɜɚɬɧɨɣ 
ɢɧɬɟɪɩɪɟɬɚɰɢɢ ɫɬɪɨɟɧɢɹ ɚɤɭɫɬɢɱɟɫɤɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɢ ɨɫɚɞɨɱɧɨɝɨ ɱɟɯɥɚ 
ɦɟɡɨ–ɤɚɣɧɨɡɨɣɫɤɢɯ ɛɚɫɫɟɣɧɨɜ ɫɟɞɢɦɟɧɬɚɰɢɢ ɲɟɥɶɮɚ ɦɨɪɹ Ʌɚɩɬɟɜɵɯ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɜɟɞɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢɦɟɸɬ ɫɬɪɚɬɟɝɢɱɟɫɤɨɟ 
ɡɧɚɱɟɧɢɟ ɞɥɹ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɢ ɫɵɪɶɟɜɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɨɫɜɨɟɧɢɹ 
ɚɪɤɬɢɱɟɫɤɨɣ ɡɨɧɵ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. ɇɨɜɵɟ ɞɚɧɧɵɟ ɦɨɝɭɬ ɛɵɬɶ 
ɢɫɩɨɥɶɡɨɜɚɧɵ ɩɪɢ ɫɨɡɞɚɧɢɢ ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢ ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɤɚɪɬ ɧɨɜɨɝɨ 
ɩɨɤɨɥɟɧɢɹ. 

ɋɨɨɬɜɟɬɫɬɜɢɟ ɞɢɫɫɟɪɬɚɰɢɢ ɩɚɫɩɨɪɬɭ ɧɚɭɱɧɨɣ ɫɩɟɰɢɚɥɶɧɨɫɬɢ. 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɩɚɫɩɨɪɬɭ ɧɚɭɱɧɨɣ ɫɩɟɰɢɚɥɶɧɨɫɬɢ 1.6.1. 
«Ɉɛɳɚɹ ɢ ɪɟɝɢɨɧɚɥɶɧɚɹ ɝɟɨɥɨɝɢɹ. Ƚɟɨɬɟɤɬɨɧɢɤɚ ɢ ɝɟɨɞɢɧɚɦɢɤɚ» ɢ ɩɭɧɤɬɚɦ 
№ 1, 3, 6, 7, 8, 12, 15. 

Ⱥɩɪɨɛɚɰɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɞɢɫɫɟɪɬɚɰɢɢ. Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɤɨɧɮɟɪɟɧɰɢɹ 
«TСО Polar Petroleum Potential» (ɋɬɚɜɚɧɝɟɪ, ɇɨɪɜɟɝɢɹ, 2013); XII 
Ɇɟɠɞɭɧɚɪɨɞɧɵɣ ɫɢɦɩɨɡɢɭɦ ɫɬɭɞɟɧɬɨɜ ɢ ɦɨɥɨɞɵɯ ɭɱɟɧɵɯ (Ɍɨɦɫɤ, 2008); 
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IV, V, VII ɋɢɛɢɪɫɤɚɹ ɦɟɠɞɭɧɚɪɨɞɧɚɹ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɚɹ ɤɨɧɮɟɪɟɧɰɢɹ 
(ɇɨɜɨɫɢɛɢɪɫɤ, 2008, 2010, 2014); I ɢ IV Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɚɭɱɧɨ-
ɩɪɚɤɬɢɱɟɫɤɚɹ ɤɨɧɮɟɪɟɧɰɢɹ (ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ, 2009, 2015); ȼɫɟɪɨɫɫɢɣɫɤɚɹ 
ɤɨɧɮɟɪɟɧɰɢɹ «Ƚɟɨɥɨɝɢɹ ɢ ɦɢɧɟɪɚɥɶɧɨ-ɫɵɪɶɟɜɵɟ ɪɟɫɭɪɫɵ ɋɟɜɟɪɨ-ȼɨɫɬɨɤɚ 
Ɋɨɫɫɢɢ» (əɤɭɬɫɤ, 2012–2019, 2023); X ɢ XVII ȼɫɟɪɨɫɫɢɣɫɤɨɟ ɧɚɭɱɧɨɟ 
ɫɨɜɟɳɚɧɢɟ «Ƚɟɨɞɢɧɚɦɢɱɟɫɤɚɹ ɷɜɨɥɸɰɢɹ ɥɢɬɨɫɮɟɪɵ ɐɟɧɬɪɚɥɶɧɨ-
Ⱥɡɢɚɬɫɤɨɝɨ ɩɨɞɜɢɠɧɨɝɨ ɩɨɹɫɚ» (ɂɪɤɭɬɫɤ, 2012, 2019); XXVI 
ȼɫɟɪɨɫɫɢɣɫɤɚɹ ɦɨɥɨɞɟɠɧɚɹ ɤɨɧɮɟɪɟɧɰɢɹ «ɋɬɪɨɟɧɢɟ ɥɢɬɨɫɮɟɪɵ ɢ 
ɝɟɨɞɢɧɚɦɢɤɚ» (ɂɪɤɭɬɫɤ, 2015); Ʉɨɧɮɟɪɟɧɰɢɹ «ɗɊɗɅ-2009» (əɤɭɬɫɤ, 2009); 
Ɋɟɝɢɨɧɚɥɶɧɚɹ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɚɹ ɤɨɧɮɟɪɟɧɰɢɹ «ɉɪɨɛɥɟɦɵ ɝɟɨɥɨɝɢɢ ɢ 
ɪɚɡɜɟɞɤɢ ɧɟɞɪ ɋɟɜɟɪɨ-ȼɨɫɬɨɤɚ Ɋɨɫɫɢɢ» (əɤɭɬɫɤ, 2011). 

Ɋɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɩɨ ɩɥɚɧɭ ɇɂɊ ɂȽȺȻɆ ɋɈ ɊȺɇ, ɚ ɬɚɤɠɟ ɩɨɞɞɟɪɠɚɧɚ 
ɝɪɚɧɬɚɦɢ ɊɎɎɂ (№ 07-05-00743, 13-05-00700, 14-05-31298ИɦɨɥИɚ) ɢ ɊɇɎ 
(№ 20-17-00169). 

ɉɭɛɥɢɤɚɰɢɢ. Ɉɩɭɛɥɢɤɨɜɚɧɨ 78 ɧɚɭɱɧɵɯ ɪɚɛɨɬ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɨ ɬɟɦɟ 
ɞɢɫɫɟɪɬɚɰɢɢ 50, ɢɡ ɧɢɯ 13 ɜ ɠɭɪɧɚɥɚɯ, ɪɟɤɨɦɟɧɞɨɜɚɧɧɵɯ ɩɟɪɟɱɧɟɦ ȼȺɄ 
Ɇɢɧɨɛɪɧɚɭɤɢ Ɋɨɫɫɢɢ. 

Ⱦɨɫɬɨɜɟɪɧɨɫɬɶ ɪɟɡɭɥɶɬɚɬɨɜ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɨɥɟɜɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ, 
ɚɧɚɥɢɡɨɦ ɛɨɥɶɲɨɝɨ ɦɚɫɫɢɜɚ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɩɨ ɫɬɪɭɤɬɭɪɧɨɣ 
ɝɟɨɥɨɝɢɢ, ɪɟɡɭɥɶɬɚɬɚɦɢ ɬɟɪɦɨɯɪɨɧɨɥɨɝɢɱɟɫɤɢɯ ɢ ɢɡɨɬɨɩɧɵɯ 
ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɩɭɛɥɢɤɚɰɢɹɦɢ ɢ ɚɩɪɨɛɚɰɢɟɣ ɪɟɡɭɥɶɬɚɬɨɜ ɧɚ 
ɪɨɫɫɢɣɫɤɢɯ ɢ ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɤɨɧɮɟɪɟɧɰɢɹɯ. 

ɋɬɪɭɤɬɭɪɚ ɞɢɫɫɟɪɬɚɰɢɢ ɢ ɨɛɴɟɦ. Ⱦɢɫɫɟɪɬɚɰɢɹ ɫɨɫɬɨɢɬ ɢɡ ɜɜɟɞɟɧɢɹ, 5 
ɝɥɚɜ, ɡɚɤɥɸɱɟɧɢɹ ɢ ɫɩɢɫɤɚ ɥɢɬɟɪɚɬɭɪɵ. Ɉɛɳɢɣ ɨɛɴɟɦ 224 ɫɬɪɚɧɢɰ 
ɦɚɲɢɧɨɩɢɫɧɨɝɨ ɬɟɤɫɬɚ, ɤɨɬɨɪɵɣ ɢɥɥɸɫɬɪɢɪɭɟɬɫɹ 122 ɪɢɫɭɧɤɚɦɢ, 9 
ɬɚɛɥɢɰɚɦɢ. ɋɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ ɜɤɥɸɱɚɟɬ 297 ɧɚɢɦɟɧɨɜɚɧɢɣ. 

Ȼɥɚɝɨɞɚɪɧɨɫɬɢ. Ⱥɜɬɨɪ ɢɫɤɪɟɧɧɟ ɛɥɚɝɨɞɚɪɟɧ ɧɚɭɱɧɨɦɭ ɪɭɤɨɜɨɞɢɬɟɥɸ 
ɤ.ɝ.-ɦ.ɧ. Ⱥ.ȼ. ɉɪɨɤɨɩɶɟɜɭ ɢ ɛɟɡɜɪɟɦɟɧɧɨ ɭɲɟɞɲɟɦɭ ɤ.ɝ.-ɦ.ɧ. Ⱥ.Ƚ.Ȼɚɯɚɪɟɜɭ. 
ɇɟɨɰɟɧɢɦɭɸ ɩɨɦɨɳɶ ɜ ɪɚɛɨɬɟ ɨɤɚɡɚɥɢ ɞ.ɝ.-ɦ.ɧ. Ⱥ.Ʉ. ɏɭɞɨɥɟɣ, ɤ.ɝ.-ɦ.ɧ. ȿ.ȼ. 
ȼɟɬɪɨɜ, ɤ.ɝ.-ɦ.ɧ. ȼ.Ȼ. ȿɪɲɨɜɚ, Ƚ.Ƚ. Ʉɚɡɚɤɨɜɚ, ɤ.ɝ.-ɦ.ɧ. Ⱥ.ɘ. ȿɝɨɪɨɜ, ɤ.ɝ.-ɦ.ɧ. 
Ⱦ.Ⱥ. Ɂɚɫɬɪɨɠɧɨɜ, ɤɨɥɥɟɝɢ ɢɡ ɥɚɛɨɪɚɬɨɪɢɢ ɝɟɨɞɢɧɚɦɢɤɢ ɢ ɪɟɝɢɨɧɚɥɶɧɨɣ 
ɝɟɨɥɨɝɢɢ ɂȽȺȻɆ ɋɈ ɊȺɇ, ɫɨɬɪɭɞɧɢɤɢ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ. 
Ⱥɜɬɨɪ ɩɪɢɡɧɚɬɟɥɟɧ ɪɭɤɨɜɨɞɫɬɜɭ ȺɈ «ɉɪɨɝɧɨɡ», ɎȽɍɇɉɉ «Ⱥɷɪɨɝɟɨɥɨɝɢɹ» 
ɡɚ ɩɨɦɨɳɶ ɜ ɩɪɨɜɟɞɟɧɢɢ ɷɤɫɩɟɞɢɰɢɨɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ; TGS-NOPEG 
GОШpСвsТМКХ CШЦpКЧв ɡɚ ɩɨɞɞɟɪɠɤɭ ɜ ɪɚɦɤɚɯ ɩɪɨɟɤɬɚ «Ɋɟɝɢɨɧɚɥɶɧɵɟ 
ɝɟɨɥɨɝɨ-ɝɟɨɮɢɡɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɚɪɤɬɢɱɟɫɤɨɣ ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɣ 
ɨɤɪɚɢɧɵ ɋɢɛɢɪɢ». ɂ, ɤɨɧɟɱɧɨ, ɪɚɛɨɬɚ ɧɟ ɛɵɥɚ ɛɵ ɧɚɩɢɫɚɧɚ ɛɟɡ ɩɨɧɢɦɚɧɢɹ 
ɢ ɩɨɞɞɟɪɠɤɢ ɥɸɛɢɦɨɣ ɫɟɦɶɢ. 
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ɈɋɇɈȼɇɈȿ ɋɈȾȿɊɀȺɇɂȿ ɊȺȻɈɌɕ 
Ƚɥɚɜɚ 1. Ƚɟɨɥɨɝɢɱɟɫɤɨɟ ɫɬɪɨɟɧɢɟ ɢ ɫɨɫɬɨɹɧɢɟ ɢɡɭɱɟɧɧɨɫɬɢ 

ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɫɬɪɭɤɬɭɪ ɫɟɜɟɪɧɨɣ ɱɚɫɬɢ ɡɨɧɵ ɮɨɪɥɚɧɞɚ ȼɟɪɯɨɹɧɫɤɨɝɨ 
ɫɤɥɚɞɱɚɬɨ-ɧɚɞɜɢɝɨɜɨɝɨ ɩɨɹɫɚ 

ȼ ɝɥɚɜɟ ɩɪɢɜɟɞɟɧɵ ɨɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ȼɋɇɉ ɢ ɩɪɢɥɟɝɚɸɳɢɯ ɩɪɨɝɢɛɚɯ, 
ɚ ɬɚɤɠɟ ɤɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ ɫɨɫɬɨɹɧɢɹ ɢɡɭɱɟɧɧɨɫɬɢ ɢɫɫɥɟɞɨɜɚɧɧɨɣ 
ɬɟɪɪɢɬɨɪɢɢ. ɉɨɹɫ ɹɜɥɹɟɬɫɹ ɜɧɟɲɧɟɣ, ɩɪɢɦɵɤɚɸɳɟɣ ɤ ɋɢɛɢɪɫɤɨɣ 
ɩɥɚɬɮɨɪɦɟ ɱɚɫɬɶɸ ȼɟɪɯɨɹɧɨ-Ʉɨɥɵɦɫɤɨɣ ɨɪɨɝɟɧɧɨɣ ɨɛɥɚɫɬɢ. Ɉɧ 
ɪɚɫɩɨɥɨɠɟɧ ɜɞɨɥɶ ɜɨɫɬɨɱɧɨɣ ɨɤɪɚɢɧɵ ɋɢɛɢɪɫɤɨɣ ɩɥɚɬɮɨɪɦɵ ɢ 
ɩɪɨɬɹɝɢɜɚɟɬɫɹ ɜ ɫɭɛɞɨɥɝɨɬɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɧɚ 2500 ɤɦ ɩɪɢ ɲɢɪɢɧɟ ɞɨ 500 
ɤɦ ɨɬ ɩɨɛɟɪɟɠɶɹ ɦɨɪɹ Ʌɚɩɬɟɜɵɯ ɧɚ ɫɟɜɟɪɟ ɢ ɩɨɱɬɢ Ɉɯɨɬɫɤɨɝɨ ɦɨɪɹ ɧɚ ɸɝɟ. 
ȼɋɇɉ ɫɥɨɠɟɧ ɨɫɚɞɨɱɧɵɦɢ ɨɛɪɚɡɨɜɚɧɢɹɦɢ ɩɚɫɫɢɜɧɨɣ ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɣ 
ɨɤɪɚɢɧɵ ɨɛɳɟɣ ɦɨɳɧɨɫɬɶɸ ɛɨɥɟɟ 15 ɤɦ. ɉɨ ɫɜɨɟɣ ɩɪɨɬɹɠɟɧɧɨɫɬɢ ɢ 
ɲɢɪɢɧɟ ɨɧ ɫɨɩɨɫɬɚɜɢɦ ɫ ɚɧɚɥɨɝɢɱɧɵɦ ɩɨɹɫɨɦ Ʉɨɪɞɢɥɶɟɪ ɋɟɜɟɪɧɨɣ 
Ⱥɦɟɪɢɤɢ ɢ ɢɦɟɟɬ ɯɚɪɚɤɬɟɪɧɭɸ Ɇ-ɨɛɪɚɡɧɭɸ ɮɨɪɦɭ ɜ ɩɥɚɧɟ. ȼ ɫɬɪɨɟɧɢɢ 
ɩɨɹɫɚ ɜɵɞɟɥɹɸɬ ɩɪɢɩɥɚɬɮɨɪɦɟɧɧɭɸ ɡɨɧɭ ɮɨɪɥɚɧɞɚ ɢ ɪɚɫɩɨɥɨɠɟɧɧɭɸ 
ɜɨɫɬɨɱɧɟɟ ɡɨɧɭ ɯɢɧɬɟɪɥɚɧɞɚ ɢ ɩɨɞɪɚɡɞɟɥɹɸɬ (ɫ ɸɝɚ ɧɚ ɫɟɜɟɪ) ɧɚ ɘɠɧɨ-
ȼɟɪɯɨɹɧɫɤɢɣ, Ɂɚɩɚɞɧɨ-ȼɟɪɯɨɹɧɫɤɢɣ ɢ Ɉɥɟɧɟɤɫɤɢɣ ɫɟɤɬɨɪɵ. ɉɪɢɱɢɧɨɣ ɟɝɨ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɫɱɢɬɚɟɬɫɹ ɤɨɥɥɢɡɢɹ Ʉɨɥɵɦɨ-Ɉɦɨɥɨɧɫɤɨɝɨ ɫɭɩɟɪɬɟɪɪɟɣɧɚ ɫ 
ɨɤɪɚɢɧɨɣ ɋɢɛɢɪɫɤɨɣ ɩɥɚɬɮɨɪɦɵ. 

ɇɚ ɡɚɩɚɞɟ ɫɨ ɫɬɨɪɨɧɵ ɩɥɚɬɮɨɪɦɵ ɤ ɩɨɹɫɭ ɩɪɢɦɵɤɚɟɬ ɉɪɢɜɟɪɯɨɹɧɫɤɢɣ 
ɤɪɚɟɜɨɣ ɩɪɨɝɢɛ. ȼ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɩɪɨɝɢɛ ɫɥɢɜɚɟɬɫɹ ɫ ȼɢɥɸɣɫɤɨɣ 
ɫɢɧɟɤɥɢɡɨɣ. ȼɨɫɬɨɱɧɵɦ ɨɝɪɚɧɢɱɟɧɢɟɦ ȼɋɇɉ ɹɜɥɹɟɬɫɹ ɇɟɪɫɤɚɹ ɡɨɧɚ 
ɪɚɡɥɨɦɨɜ, ɨɬɞɟɥɹɸɳɚɹ ɞɢɫɬɚɥɶɧɵɟ ɨɛɪɚɡɨɜɚɧɢɹ ȼɟɪɯɨɹɧɫɤɨɣ ɩɚɫɫɢɜɧɨɣ 
ɨɤɪɚɢɧɵ ɨɬ ɫɬɪɭɤɬɭɪ ɉɨɥɨɭɫɧɨ-Ⱦɟɛɢɧɫɤɨɝɨ ɬɟɪɪɟɣɧɚ ɢ ɨɛɪɚɡɨɜɚɧɢɣ 
ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜɨɫɬɨɱɧɟɟ Ʉɨɥɵɦɨ-Ɉɦɨɥɨɧɫɤɨɝɨ ɫɭɩɟɪɬɟɪɪɟɣɧɚ 
[Ɍɟɤɬɨɧɢɤɚ, ɝɟɨɞɢɧɚɦɢɤɚ…, 2001]. ɇɚ ɫɟɜɟɪɟ ɪɚɫɩɨɥɨɠɟɧ Ʌɟɧɨ-
Ⱥɧɚɛɚɪɫɤɢɣ ɩɪɨɝɢɛ, ɤɨɬɨɪɵɣ ɩɪɨɬɹɝɢɜɚɟɬɫɹ ɜɞɨɥɶ ɝɪɚɧɢɰɵ ɋɢɛɢɪɫɤɨɣ 
ɩɥɚɬɮɨɪɦɵ ɢ ȼɋɇɉ ɩɨɱɬɢ ɧɚ 2000 ɤɦ ɩɪɢ ɲɢɪɢɧɟ ɞɨ 400 ɤɦ. ɉɪɨɝɢɛɵ 
ɜɵɩɨɥɧɟɧɵ ɦɨɪɫɤɢɦɢ ɢ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɦɢ ɬɟɪɪɢɝɟɧɧɵɦɢ ɨɬɥɨɠɟɧɢɹɦɢ 
ɦɟɡɨɡɨɹ ɦɨɳɧɨɫɬɶɸ ɞɨ 7 ɢ ɞɨ 3 ɤɦ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  

ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ: ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɫɬɪɭɤɬɭɪɟ Ɉɥɟɧɟɤɫɤɨɝɨ 
ɫɟɤɬɨɪɚ – ɜ ɍɫɬɶ-Ɉɥɟɧɟɤɫɤɨɣ ɫɢɫɬɟɦɟ ɫɤɥɚɞɨɤ; ɜ Ɂɚɩɚɞɧɨ-ȼɟɪɯɨɹɧɫɤɨɦ 
ɫɟɤɬɨɪɟ – ɜ ɏɚɪɚɭɥɚɯɫɤɨɦ (Ȼɵɤɨɜɫɤɢɣ ɢ ɏɚɪɚɭɥɚɯɫɤɢɣ ɚɧɬɢɤɥɢɧɨɪɢɢ, 
ɐɟɧɬɪɚɥɶɧɨ-ɏɚɪɚɭɥɚɯɫɤɢɣ ɫɢɧɤɥɢɧɨɪɢɣ) ɢ Ʉɭɪɚɧɚɯɫɤɨɦ (ɡɨɧɚ ɫɨɱɥɟɧɟɧɢɹ 
Ʉɭɪɚɧɚɯɫɤɨɝɨ ɚɧɬɢɤɥɢɧɨɪɢɹ ɢ ɋɚɪɬɚɧɝɫɤɨɝɨ ɫɢɧɤɥɢɧɨɪɢɹ) ɫɟɝɦɟɧɬɚɯ 
ȼɋɇɉ, ɚ ɬɚɤɠɟ ɜ ɩɪɢɥɟɝɚɸɳɢɯ ɱɚɫɬɹɯ ɉɪɢɜɟɪɯɨɹɧɫɤɨɝɨ ɢ Ʌɟɧɨ-
Ⱥɧɚɛɚɪɫɤɨɝɨ ɩɪɨɝɢɛɨɜ (ɩɪɢɥɨɠɟɧɢɟ 1, ɪɢɫ. 1). 

 
Ƚɥɚɜɚ 2. Ɇɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɩɨɥɟɜɵɟ ɢ 
ɤɚɦɟɪɚɥɶɧɵɟ ɦɟɬɨɞɵ: ɮɨɬɨɞɨɤɭɦɟɧɬɚɰɢɹ, ɤɥɚɫɫɢɱɟɫɤɢɟ ɢ ɫɨɜɪɟɦɟɧɧɵɟ 
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ɦɟɬɨɞɵ ɫɬɪɭɤɬɭɪɧɨɝɨ ɢ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ, ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɵɯ 
ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɪɚɡɪɟɡɨɜ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɩɨɥɟɣ ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɧɚɩɪɹɠɟɧɢɣ, 
ɝɟɨɯɪɨɧɨɥɨɝɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɨɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ ɦɟɬɨɞɚɦɢ 
ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɦɩɶɸɬɟɪɧɵɯ ɩɪɨɝɪɚɦɦ. 

ɂɡɭɱɟɧɢɟ ɩɥɨɫɤɨɫɬɧɵɯ ɢ ɥɢɧɟɣɧɵɯ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɨɛɪɚɡɨɜɚɧɢɣ, 
ɦɚɥɵɯ ɫɬɪɭɤɬɭɪɧɵɯ ɮɨɪɦ ɢ ɧɚɥɨɠɟɧɧɨɣ ɫɤɥɚɞɱɚɬɨɫɬɢ ɫ ɰɟɥɶɸ ɜɵɹɜɥɟɧɢɹ 
ɪɚɡɧɨɜɨɡɪɚɫɬɧɵɯ ɫɬɪɭɤɬɭɪɧɨ-ɦɟɬɚɦɨɪɮɢɱɟɫɤɢɯ ɩɚɪɚɝɟɧɟɡɢɫɨɜ 
ɩɪɨɜɨɞɢɥɢɫɶ ɧɚ ɨɫɧɨɜɟ ɫɨɜɪɟɦɟɧɧɵɯ ɦɟɬɨɞɢɤ ɫɬɪɭɤɬɭɪɧɨɝɨ ɢ 
ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ Дɧɚɩɪ., Ƚɡɨɜɫɤɢɣ, 1975; Ʉɚɡɚɤɨɜ, 1976; Ɋɨɞɵɝɢɧ, 
1980, 2006; RКЦsКв, Huber, 1987; Ʉɢɪɦɚɫɨɜ, 2011] ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɤɨɦɩɶɸɬɟɪɧɵɯ ɩɪɨɝɪɚɦɦ Stereonet, QuickPlot [Allmendinger et al., 2012; 
Cardozo, Allmendinger, 2013]. 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɩɚɥɢɧɫɩɚɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɫɬɪɭɤɬɭɪɵ ȼɋɇɉ ɛɵɥɢ 
ɩɨɫɬɪɨɟɧɵ ɫɟɪɢɢ ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɵɯ ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɪɚɡɪɟɡɨɜ ɜ ɤɪɟɫɬ 
ɩɪɨɫɬɢɪɚɧɢɹ ɫɬɪɭɤɬɭɪ ɧɚ ɨɫɧɨɜɟ ɢɡɜɟɫɬɧɵɯ ɦɟɬɨɞɢɤ [ɧɚɩɪ., DКСХsЭrШЦ, 
1969, 1970; АТХХТКЦs, Chapman, 1983]. 

Ɋɟɤɨɧɫɬɪɭɤɰɢɹ ɩɨɥɟɣ ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɧɚɩɪɹɠɟɧɢɣ ɢ ɪɚɫɱɟɬ ɜɟɤɬɨɪɨɜ 
ɝɥɚɜɧɵɯ ɧɨɪɦɚɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɩɨ ɦɚɫɫɨɜɵɦ ɡɚɦɟɪɚɦ ɫɦɟɫɬɢɬɟɥɟɣ 
ɪɚɡɥɨɦɨɜ ɢ ɲɬɪɢɯɨɜɨɤ ɧɚ ɡɟɪɤɚɥɚɯ ɫɤɨɥɶɠɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɥɚɫɶ ɦɟɬɨɞɚɦɢ 
ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɢ ɧɚ ɨɫɧɨɜɟ ɤɨɦɩɶɸɬɟɪɧɨɣ ɩɪɨɝɪɚɦɦɵ 
FКЮХЭKТЧАТЧ [Marrett, Allmendinger, 1990; Cardozo, Allmendinger, 2013; 
Allmendinger et al., 2012]. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɨɡɪɚɫɬɚ ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɞɟɮɨɪɦɚɰɢɣ ɢɫɩɨɥɶɡɨɜɚɥɫɹ 
ɦɟɬɨɞ ɬɪɟɤɨɜɨɝɨ ɞɚɬɢɪɨɜɚɧɢɹ ɚɩɚɬɢɬɚ (AFT), ɩɪɢɦɟɧɹɸɳɢɣɫɹ ɞɥɹ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɬɟɪɦɚɥɶɧɨɣ ɢɫɬɨɪɢɢ ɤɨɪɟɧɧɵɯ ɩɨɪɨɞ, ɨɰɟɧɤɢ ɜɪɟɦɟɧɢ 
ɜɵɜɨɞɚ ɩɨɪɨɞ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ (ɷɤɫɝɭɦɚɰɢɢ), ɦɚɫɲɬɚɛɨɜ ɢ ɫɤɨɪɨɫɬɢ 
ɞɟɧɭɞɚɰɢɢ Дɧɚɩɪ., Ɏɥɟɣɲɟɪ ɢ ɞɪ., 1981; ɋɨɥɨɜɶɟɜ, 2008; ȼɟɬɪɨɜ, 2016 ɢ 
ɞɪ.]. ɂɡ ɛɨɥɟɟ ɱɟɦ 50 ɨɛɪɚɡɰɨɜ ɢɦɟɸɳɟɣɫɹ ɤɨɥɥɟɤɰɢɢ ɛɵɥɢ ɜɵɞɟɥɟɧɵ 
ɦɨɧɨɮɪɚɤɰɢɢ ɚɩɚɬɢɬɨɜ (ɛɨɥɟɟ 1000 ɡɟɪɟɧ) ɢ ɢɡɝɨɬɨɜɥɟɧɨ 35 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɲɚɲɟɤ ɞɥɹ ɬɪɟɤɨɜɨɝɨ ɞɚɬɢɪɨɜɚɧɢɹ. ɉɪɨɞɚɬɢɪɨɜɚɧɨ 
28 ɨɛɪɚɡɰɨɜ ɜ ɞɜɭɯ ɧɟɡɚɜɢɫɢɦɵɯ ɥɚɛɨɪɚɬɨɪɢɹɯ: A2Z (Apatite to Zircon, Inc, 
ɋɒȺ) ɢ ɥɚɛɨɪɚɬɨɪɢɢ ɦɢɧɟɪɚɥɨɝɢɢ ɢ ɩɟɬɪɨɥɨɝɢɢ Ƚɟɧɬɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ 
(Ȼɟɥɶɝɢɹ) ɦɟɬɨɞɨɦ ɜɧɟɲɧɟɝɨ ɞɟɬɟɤɬɨɪɚ, ɨɩɢɫɚɧɧɵɦ ɜ ДDonelick et al., 2005; 
De GrКЯО, Van Den Haute, 2002; De GrКЯО et al., 2009, 2011; GХШrТО et al., 
2010; GrООЧ et al., 2014]. Ⱦɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɟɪɦɚɥɶɧɨɣ ɢɫɬɨɪɢɢ ɛɵɥɨ 
ɢɫɩɨɥɶɡɨɜɚɧɨ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ AFTSШХЯО ДKОЭМСКЦ et al., 2000], 
HОFTв ДKОЭМСКЦ, 2005] ɢ QTQЭ ДGКХХКРСОr, 2012; KОЭМСКЦ et al., 2007]. 
(U-TС)/He ɢɡɨɬɨɩɧɵɟ ɬɟɪɦɨɯɪɨɧɨɥɨɝɢɱɟɫɤɢɟ ɞɚɬɢɪɨɜɤɢ ɰɢɪɤɨɧɨɜ (ZHe) 

Дɧɚɩɪ., Reiners, Brandon, 2006; Crowhurst et al., 2002; АШХПО, Stockli, 2010; 
FКrХОв ОЭ КХ., 1996; FКrХОв, 2001, 2002, 2000] ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɜ 
ɝɟɨɯɪɨɧɨɥɨɝɢɱɟɫɤɨɦ ɰɟɧɬɪɟ UTCСrШЧ Ⱦɟɩɚɪɬɚɦɟɧɬɚ ɧɚɭɤ ɨ Ɂɟɦɥɟ 
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Ɍɟɯɚɫɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ ɜ Ɉɫɬɢɧɟ, ɋɒȺ. ɐɢɪɤɨɧɵ ɛɵɥɢ ɜɵɞɟɥɟɧɵ ɢɡ 
ɲɟɫɬɢ ɨɛɪɚɡɰɨɜ ɢ 36 ɤɪɢɫɬɚɥɥɨɜ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɞɚɬɢɪɨɜɚɧɢɹ. 
U-Pb (SHRIMP II) ɞɚɬɢɪɨɜɚɧɢɟ ɰɢɪɤɨɧɨɜ ɢɡ ɬɪɟɯ ɨɛɪɚɡɰɨɜ 

ɦɚɝɦɚɬɢɱɟɫɤɢɯ ɩɨɪɨɞ ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ ɧɚ ɢɨɧɧɨɦ ɦɢɤɪɨɡɨɧɞɟ SHRIMP-II ɜ 
ɐɟɧɬɪɟ ɢɡɨɬɨɩɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ȼɋȿȽȿɂ (ɝ. ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ). 

40
Ar-

39
Ar ɞɚɬɢɪɨɜɚɧɢɟ ɦɢɧɟɪɚɥɨɜ ɢɡ ɞɜɭɯ ɨɛɪɚɡɰɨɜ ɦɚɝɦɚɬɢɱɟɫɤɢɯ 

ɩɨɪɨɞ ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ ɜ ɐɟɧɬɪɟ ɤɨɥɥɟɤɬɢɜɧɨɝɨ ɩɨɥɶɡɨɜɚɧɢɹ ɧɚɭɱɧɵɦ 
ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɦɧɨɝɨ-ɷɥɟɦɟɧɬɧɵɯ ɢ ɢɡɨɬɨɩɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɂȽɆ ɋɈ 
ɊȺɇ (ɝ. ɇɨɜɨɫɢɛɢɪɫɤ). 

 
Ƚɥɚɜɚ 3. Ⱦɟɮɨɪɦɚɰɢɨɧɧɵɟ ɫɬɪɭɤɬɭɪɵ ɫɟɜɟɪɧɨɣ ɱɚɫɬɢ ɮɨɪɥɚɧɞɚ 

ȼɟɪɯɨɹɧɫɤɨɝɨ ɫɤɥɚɞɱɚɬɨ-ɧɚɞɜɢɝɨɜɨɝɨ ɩɨɹɫɚ ɢ ɩɪɢɥɟɝɚɸɳɢɯ ɩɪɨɝɢɛɨɜ 
ɋɢɛɢɪɫɤɨɣ ɩɥɚɬɮɨɪɦɵ 

ȼ ɝɥɚɜɟ ɪɚɫɫɦɨɬɪɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɡɭɱɟɧɢɹ ɫɤɥɚɞɱɚɬɵɯ ɢ ɪɚɡɪɵɜɧɵɯ 
ɫɬɪɭɤɬɭɪ ɜ ɩɪɟɞɟɥɚɯ Ɉɥɟɧɟɤɫɤɨɝɨ, ɫɟɜɟɪɚ ɏɚɪɚɭɥɚɯɫɤɨɝɨ ɢ ɰɟɧɬɪɚɥɶɧɨɣ 
ɱɚɫɬɢ Ʉɭɪɚɧɚɯɫɤɨɝɨ ɫɟɤɬɨɪɨɜ ɮɨɪɥɚɧɞɚ ȼɋɇɉ, ɚ ɬɚɤɠɟ ɫɦɟɠɧɵɯ ɩɪɨɝɢɛɨɜ 
– Ʌɟɧɨ-Ⱥɧɚɛɚɪɫɤɨɝɨ ɢ ɉɪɢɜɟɪɯɨɹɧɫɤɨɝɨ (ɩɪɢɥɨɠɟɧɢɟ 1, ɪɢɫ. 1). 
Ⱦɟɬɚɥɶɧɵɦɢ ɫɬɪɭɤɬɭɪɧɵɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ ɜ ɤɚɠɞɨɦ ɢɡ ɢɡɭɱɟɧɧɵɯ 
ɪɚɣɨɧɨɜ ɛɵɥɢ ɜɵɞɟɥɟɧɵ ɫɬɪɭɤɬɭɪɧɨ-ɝɨɦɨɝɟɧɧɵɟ ɞɨɦɟɧɵ, ɭɫɬɚɧɨɜɥɟɧɵ 
ɫɬɪɭɤɬɭɪɧɵɟ ɩɚɪɚɝɟɧɟɡɵ, ɨɩɪɟɞɟɥɟɧɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɫɬɪɭɤɬɭɪ ɢ ɪɟɤɨɧɫɬɪɭɢɪɨɜɚɧɵ ɩɨɥɹ ɬɟɤɬɨɧɢɱɟɫɤɢɯ 
ɧɚɩɪɹɠɟɧɢɣ. 

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜ ɩɪɟɞɟɥɚɯ ɢɡɭɱɟɧɧɨɣ ɱɚɫɬɢ Ɉɥɟɧɟɤɫɤɨɝɨ ɫɟɤɬɨɪɚ 
ȼɋɇɉ ɬɟɤɬɨɧɢɱɟɫɤɚɹ ɫɬɪɭɤɬɭɪɚ ɛɵɥɚ ɫɮɨɪɦɢɪɨɜɚɧɚ ɜ ɩɪɨɰɟɫɫɟ ɞɜɭɯ 
ɷɬɚɩɨɜ ɞɟɮɨɪɦɚɰɢɣ Дȼɚɫɢɥɶɟɜ ɢ ɞɪ., 2011, 2012ɚ, ɛ]. Ɉɫɧɨɜɧɚɹ 
ɫɤɥɚɞɱɚɬɨɫɬɶ ɪɟɝɢɨɧɚ ɩɪɨɢɡɨɲɥɚ ɜ ɩɟɪɜɵɣ ɷɬɚɩ ɞɟɮɨɪɦɚɰɢɣ Ɉ

D1. ȼɫɟ 
ɢɡɭɱɟɧɧɵɟ ɫɤɥɚɞɤɢ ɷɬɨɝɨ ɷɬɚɩɚ ɩɨ ɦɨɪɮɨɥɨɝɢɢ ɢ ɝɟɨɦɟɬɪɢɢ ɹɜɥɹɸɬɫɹ 
ɤɨɧɰɟɧɬɪɢɱɟɫɤɢɦɢ, ɰɢɥɢɧɞɪɢɱɟɫɤɢɦɢ ɢ ɛɵɥɢ ɫɮɨɪɦɢɪɨɜɚɧɵ ɩɪɢ 
ɫɭɛɞɨɥɝɨɬɧɨɦ ɢ/ɢɥɢ ɫɟɜɟɪ-ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɨɦ ɫɠɚɬɢɢ (ɩɪɢɥɨɠɟɧɢɟ 1, ɪɢɫ. 
2). Ɉɛɧɚɪɭɠɟɧɧɵɟ ɪɚɡɥɨɦɵ ɫɞɜɢɝɨɜɨɣ ɤɢɧɟɦɚɬɢɤɢ ɧɚɯɨɞɹɬɫɹ ɜ ɟɞɢɧɨɦ 
ɫɬɪɭɤɬɭɪɧɨɦ ɩɚɪɚɝɟɧɟɡɟ ɫ ɧɚɞɜɢɝɨɜɵɦɢ ɫɬɪɭɤɬɭɪɚɦɢ. ɉɪɨɜɟɞɟɧɧɚɹ 
ɢɧɬɟɪɩɪɟɬɚɰɢɹ ɫɟɣɫɦɢɱɟɫɤɢɯ ɩɪɨɮɢɥɟɣ ɩɨɞɬɜɟɪɞɢɥɚ ɜɨɡɦɨɠɧɨɫɬɶ 
ɞɭɩɥɟɤɫɧɨɝɨ ɫɬɪɨɟɧɢɹ ɷɬɨɣ ɱɚɫɬɢ Ɉɥɟɧɟɤɫɤɨɝɨ ɫɟɤɬɨɪɚ ȼɋɇɉ Дȼɚɫɢɥɶɟɜ ɢ 
ɞɪ., 2012ɚ]. ɗɬɢ ɧɚɞɜɢɝɨɜɵɟ ɫɬɪɭɤɬɭɪɵ ɛɵɥɢ ɨɛɪɚɡɨɜɚɧɵ ɬɚɤɠɟ ɜ ɩɟɪɜɵɣ 
ɷɬɚɩ ɞɟɮɨɪɦɚɰɢɢ Ɉ

D1. ȼɨ ɜɬɨɪɨɣ ɷɬɚɩ ɞɟɮɨɪɦɚɰɢɣ Ɉ
D2 ɩɪɨɢɡɨɲɥɨ 

ɨɛɪɚɡɨɜɚɧɢɟ ɫɬɪɭɤɬɭɪ ɪɚɫɬɹɠɟɧɢɹ – ɫɛɪɨɫɨɜ (ɩɪɢɥɨɠɟɧɢɟ 1, ɪɢɫ. 3). 
Ⱦɟɮɨɪɦɚɰɢɨɧɧɵɟ ɫɬɪɭɤɬɭɪɵ ɏɚɪɚɭɥɚɯɫɤɨɝɨ ɫɟɝɦɟɧɬɚ ȼɋɇɉ ɛɵɥɢ 

ɨɛɪɚɡɨɜɚɧɵ ɜ ɩɨɡɧɟɦɟɡɨɡɨɣɫɤɨɟ-ɪɚɧɧɟɤɚɣɧɨɡɨɣɫɤɨɟ ɜɪɟɦɹ ɜ ɱɟɬɵɪɟ ɷɬɚɩɚ 
ɞɟɮɨɪɦɚɰɢɣ – ɬɪɢ ɪɚɧɧɢɯ ɫɤɥɚɞɱɚɬɨ-ɧɚɞɜɢɝɨɜɵɯ ɏ

D1, ɏD2 ɢ ɏ
D3, ɢ ɩɨɡɞɧɢɣ 

– ɪɚɫɬɹɠɟɧɢɹ ɏ
D4. ɋɤɥɚɞɱɚɬɨɫɬɶ ɩɟɪɜɵɯ ɬɪɟɯ ɷɬɚɩɨɜ ɞɟɮɨɪɦɚɰɢɢ ɩɨ 

ɝɟɨɦɟɬɪɢɢ ɢ ɦɨɪɮɨɥɨɝɢɢ ɹɜɥɹɟɬɫɹ ɤɨɧɰɟɧɬɪɢɱɟɫɤɨɣ, ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ, 
ɪɟɠɟ ɤɨɧɢɱɟɫɤɨɣ (ɩɪɢɥɨɠɟɧɢɟ 1, ɪɢɫ. 4 ɢ 5). Ʉɥɢɜɚɠ ɩɪɨɹɜɥɟɧ ɞɢɫɤɪɟɬɧɨ: 
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ɧɚɢɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɵɣ ɩɪɨɧɢɤɚɸɳɢɣ ɤɥɢɜɚɠ ɯɚɪɚɤɬɟɪɟɧ ɞɥɹ ɐɟɧɬɪɚɥɶɧɨ-
ɏɚɪɚɭɥɚɯɫɤɨɝɨ ɫɢɧɤɥɢɧɨɪɢɹ ɢ Ȼɵɤɨɜɫɤɨɝɨ ɚɧɬɢɤɥɢɧɨɪɢɹ, ɝɞɟ ɪɚɡɜɢɬɵ 
ɛɨɥɟɟ ɦɨɳɧɵɟ ɬɨɥɳɢ ɤɚɪɛɨɧɚ, ɩɟɪɦɢ ɢ ɬɪɢɚɫɚ Дȼɚɫɢɥɶɟɜ ɢ ɞɪ., 2013, 2014]. 
ȼɨ ɮɪɨɧɬɚɥɶɧɵɯ ɫɬɪɭɤɬɭɪɚɯ ɏɚɪɚɭɥɚɯɫɤɨɝɨ ɚɧɬɢɤɥɢɧɨɪɢɹ ɤɥɢɜɚɠ 
ɧɟɩɪɨɧɢɤɚɸɳɢɣ. ȼɨɡɪɚɫɬ ɞɟɮɨɪɦɚɰɢɣ ɩɟɪɜɵɯ ɞɜɭɯ ɷɬɚɩɨɜ ɏ

D1 ɢ ɏ
D2 – ɞɨ 

ɤɚɦɩɚɧ-ɫɚɧɬɨɧɫɤɢɣ, ɬ.ɤ. ɫɤɥɚɞɤɢ ɩɟɪɦɫɤɢɯ ɨɬɥɨɠɟɧɢɣ ɜ ɐɟɧɬɪɚɥɶɧɨ-
ɏɚɪɚɭɥɚɯɫɤɨɦ ɫɢɧɤɥɢɧɨɪɢɢ ɢ Ȼɵɤɨɜɫɤɨɦ ɚɧɬɢɤɥɢɧɨɪɢɢ ɩɪɨɪɜɚɧɵ 
ɞɚɣɤɚɦɢ ɞɨɥɟɪɢɬɨɜ ɷɬɨɝɨ ɜɨɡɪɚɫɬɚ ДPrШФШpТОЯ et al., 2013a]. ȼɪɟɦɹ 
ɩɪɨɹɜɥɟɧɢɹ ɬɪɟɬɶɟɝɨ ɷɬɚɩɚ ɫɠɚɬɢɹ ɏ

D3 – ɩɨɫɬ-ɫɚɧɬɨɧɫɤɨɟ, ɧɨ ɞɨ ɩɚɥɟɨɰɟɧ-
ɷɨɰɟɧɨɜɨɟ, ɬ.ɤ. ɧɚɥɨɠɟɧɧɵɟ ɪɚɧɧɟɤɚɣɧɨɡɨɣɫɤɢɟ ɝɪɚɛɟɧɵ (Ʉɟɧɝɞɟɣɫɤɢɣ, 
Ʉɭɧɝɢɧɫɤɢɣ ɢ ɞɪ.) ɜɵɩɨɥɧɟɧɵ ɨɬɥɨɠɟɧɢɹɦɢ ɷɬɨɝɨ ɜɨɡɪɚɫɬɚ. Ɉɛɪɚɡɨɜɚɧɢɟ 
ɷɬɢɯ ɝɪɚɛɟɧɨɜ, ɚ ɬɚɤɠɟ ɫɛɪɨɫɨɜ ɫɜɹɡɚɧɨ ɫ ɱɟɬɜɟɪɬɵɦ ɷɬɚɩɨɦ ɞɟɮɨɪɦɚɰɢɣ 
ɪɚɫɬɹɠɟɧɢɹ ɏ

D4. ȼɨ ɮɪɨɧɬɟ ȼɋɇɉ (ɑɟɤɭɪɨɜɫɤɚɹ ɚɧɬɢɤɥɢɧɚɥɶ, 
ɏɚɪɚɭɥɚɯɫɤɢɣ ɚɧɬɢɤɥɢɧɨɪɢɣ) ɩɨɞɬɜɟɪɠɞɟɧɨ ɩɪɢɫɭɬɫɬɜɢɟ ɩɪɟɞɩɨɥɚɝɚɟɦɨɝɨ 
ɪɚɧɟɟ ɜɞɜɢɝɨɜɨɝɨ ɤɥɢɧɚ (ɬɪɟɭɝɨɥɶɧɨɣ ɡɨɧɵ), ɨɛɪɚɡɨɜɚɜɲɟɣɫɹ ɩɪɢ 
ɮɨɪɦɢɪɨɜɚɧɢɢ ɞɭɩɥɟɤɫɚ ɫ ɩɚɫɫɢɜɧɨɣ ɤɪɨɜɥɟɣ, ɜ ɤɨɬɨɪɨɦ ɩɪɨɢɫɯɨɞɢɬ 
ɥɨɤɚɥɶɧɚɹ ɞɟɮɨɪɦɚɰɢɹ ɢ ɤɨɦɩɟɧɫɚɰɢɹ ɩɟɪɟɦɟɳɟɧɢɣ, ɫɜɹɡɚɧɧɵɯ ɫɨ 
ɫɦɟɳɟɧɢɟɦ ɩɨ ɑɟɤɭɪɨɜɫɤɨɦɭ ɧɚɞɜɢɝɭ ДPКrПОЧШЯ et al., 1995]. 

ȼ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ Ʉɭɪɚɧɚɯɫɤɨɝɨ ɫɟɝɦɟɧɬɚ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ 
ɦɨɪɮɨɥɨɝɢɹ ɫɤɥɚɞɱɚɬɵɯ ɫɬɪɭɤɬɭɪ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɩɪɨɹɜɥɟɧɢɢ 
ɫɤɥɚɞɱɚɬɨɫɬɢ ɤɨɧɰɟɧɬɪɢɱɟɫɤɨɝɨ, ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɬɢɩɚ, ɨɛɪɚɡɭɸɳɟɣɫɹ ɩɭɬɟɦ 
ɢɡɝɢɛɚɧɢɹ ɫɥɨɟɜ ɜ ɪɟɡɭɥɶɬɚɬɟ ɦɟɠɩɥɚɫɬɨɜɨɝɨ ɩɪɨɫɤɚɥɶɡɵɜɚɧɢɹ [ȼɚɫɢɥɶɟɜ ɢ 
ɞɪ., 2010, Ɍɪɟɬɶɹɤɨɜ ɢ ɞɪ., 2008, PrШФШpТОЯ et al., 2020]. Ɉɞɢɧɚɤɨɜɨɟ ɫɟɜɟɪ-
ɫɟɜɟɪɨ-ɡɚɩɚɞɧɨɟ ɩɪɨɫɬɢɪɚɧɢɟ ɤɥɢɜɚɠɚ ɢ ɫɤɥɚɞɱɚɬɨɫɬɢ ɨɞɧɨɡɧɚɱɧɨ 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨɛ ɢɯ ɬɟɫɧɨɣ ɝɟɧɟɬɢɱɟɫɤɨɣ ɫɜɹɡɢ ɢ ɮɨɪɦɢɪɨɜɚɧɢɢ ɜ 
ɨɛɫɬɚɧɨɜɤɟ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɫɠɚɬɢɹ ɫɭɛɲɢɪɨɬɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ. 
ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɫɬɪɭɤɬɭɪɧɵɣ ɩɚɪɚɝɟɧɟɡɢɫ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ 
ɬɟɤɬɨɧɢɱɟɫɤɨɣ ɬɪɟɳɢɧɨɜɚɬɨɫɬɶɸ, ɫɛɪɨɫɚɦɢ ɢ ɪɚɡɪɵɜɚɦɢ ɦɟɠɩɥɚɫɬɨɜɨɝɨ 
ɨɬɫɥɨɟɧɢɹ, ɨɩɪɟɞɟɥɹɸɳɢɣ ɨɛɳɟɟ ɫɬɪɨɟɧɢɟ Ɇɚɧɝɚɡɟɣɫɤɨɝɨ ɪɭɞɧɨɝɨ ɭɡɥɚ ɢ 
ɤɨɧɬɪɨɥɢɪɭɸɳɢɣ ɪɚɡɦɟɳɟɧɢɟ ɪɭɞɧɵɯ ɬɟɥ, ɛɵɥ ɨɛɪɚɡɨɜɚɧ ɜ ɬɟɱɟɧɢɟ 
ɩɟɪɜɨɝɨ ɷɬɚɩɚ ɞɟɮɨɪɦɚɰɢɣ Ʉ

D1 ɢɥɢ ɜ ɩɪɨɰɟɫɫɟ ɩɥɚɫɬɨɜɵɯ ɫɪɵɜɨɜ ɢ 
ɫɤɥɚɞɱɚɬɨ-ɧɚɞɜɢɝɨɜɵɯ ɞɢɫɥɨɤɚɰɢɣ, ɚ ɧɟ ɜ ɫɞɜɢɝɨɜɨɦ ɩɨɥɟ ɧɚɩɪɹɠɟɧɢɣ 
ɜɬɨɪɨɝɨ ɷɬɚɩɚ ɞɟɮɨɪɦɚɰɢɣ. ɉɪɨɢɫɯɨɠɞɟɧɢɟ ɷɬɨɝɨ ɫɬɪɭɤɬɭɪɧɨɝɨ 
ɩɚɪɚɝɟɧɟɡɢɫɚ ɬɟɫɧɨ ɫɜɹɡɚɧɨ ɫ ɮɨɪɦɢɪɨɜɚɧɢɟɦ ɤɪɭɩɧɨɣ ɗɧɞɵɛɚɥɶɫɤɨɣ 
ɚɧɬɢɤɥɢɧɚɥɢ ɤɨɧɰɟɧɬɪɢɱɟɫɤɨɝɨ ɬɢɩɚ ɢ ɩɪɢɭɪɨɱɟɧɨ ɤ ɟɟ ɜɨɫɬɨɱɧɨɣ ɱɚɫɬɢ, 
ɤɨɬɨɪɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɡɨɧɚ ɢɥɢ ɩɨɥɨɫɚ ɧɚɢɛɨɥɶɲɟɝɨ ɩɟɪɟɝɢɛɚ 
ɚɧɬɢɤɥɢɧɚɥɢ. ɋɞɜɢɝɨɜɵɟ ɞɜɢɠɟɧɢɹ ɜɬɨɪɨɝɨ ɷɬɚɩɚ ɞɟɮɨɪɦɚɰɢɣ Ʉ

D2 ɧɟ 
ɬɨɥɶɤɨ ɫɨɡɞɚɜɚɥɢ ɧɨɜɨɨɛɪɚɡɨɜɚɧɧɵɟ ɫɬɪɭɤɬɭɪɵ, ɧɨ ɢ ɜɨ ɦɧɨɝɨɦ 
ɭɧɚɫɥɟɞɨɜɚɥɢ ɪɚɡɪɵɜɧɵɟ ɧɚɪɭɲɟɧɢɹ ɢ ɫɬɪɭɤɬɭɪɧɵɣ ɩɥɚɧ ɩɪɟɞɵɞɭɳɟɝɨ 
ɷɬɚɩɚ. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɫɛɪɨɫɨɜɵɯ ɪɚɡɪɵɜɧɵɯ ɧɚɪɭɲɟɧɢɣ ɞɚɧɧɨɣ 
ɬɟɪɪɢɬɨɪɢɢ ɩɪɨɢɫɯɨɞɢɥɨ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫɨ ɫɤɥɚɞɱɚɬɨ-ɧɚɞɜɢɝɨɜɵɦɢ 
ɫɬɪɭɤɬɭɪɚɦɢ ɢ ɧɟ ɫɜɹɡɚɧɨ ɫ ɤɚɤɢɦ-ɥɢɛɨ ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɦ 
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ɩɨɡɞɧɟɦɟɡɨɡɨɣɫɤɢɦ ɷɬɚɩɨɦ ɪɚɫɬɹɠɟɧɢɹ ɢɥɢ ɭɱɚɫɬɤɚɦɢ ɥɨɤɚɥɶɧɨɝɨ 
ɪɚɫɬɹɠɟɧɢɹ ɩɪɢɫɞɜɢɝɨɜɵɯ ɞɟɮɨɪɦɚɰɢɣ. ɋɨɨɬɜɟɬɫɬɜɢɟ ɧɚɩɪɚɜɥɟɧɢɣ 
ɤɪɭɩɧɵɯ ɪɚɡɥɨɦɨɜ ɢ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɫɞɜɢɝɨɜɵɯ ɪɚɡɪɵɜɨɜ ɩɨɡɜɨɥɹɟɬ 
ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɤɢɧɟɦɚɬɢɤɚ ɤɪɭɩɧɵɯ ɪɚɡɥɨɦɨɜ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɦɟɪɟ 
ɫɞɜɢɝɨɜɚɹ. ɉɪɨɹɜɥɟɧɢɟ ɪɚɡɧɵɯ ɬɢɩɨɜ ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɞɟɮɨɪɦɚɰɢɣ 
ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɥɢɬɨɥɨɝɢɱɟɫɤɢɦ ɫɨɫɬɚɜɨɦ ɩɨɪɨɞ. ɋɤɥɚɞɱɚɬɵɟ ɫɬɪɭɤɬɭɪɵ 
ɛɵɥɢ ɩɪɨɪɜɚɧɵ ɝɪɚɧɢɬɨɢɞɧɵɦ ɩɥɭɬɨɧɨɦ ɢ ɞɚɣɤɚɦɢ  ɫ ɢɡɨɬɨɩɧɵɦ 
ɜɨɡɪɚɫɬɨɦ ɨɬ 98 ɞɨ 105 ɦɥɧ ɥɟɬ (ɩɪɢɥɨɠɟɧɢɟ 1, ɪɢɫ. 6) [ɉɪɨɤɨɩɶɟɜ ɢ ɞɪ., 
2010, 2018]. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɨɡɪɚɫɬ ɞɟɮɨɪɦɚɰɢɣ ɞɨ ɪɚɧɧɟ-ɫɟɧɨɦɚɧɫɤɢɣ. 
ɉɨɞ Ʉɭɪɚɧɚɯɫɤɢɦ ɚɧɬɢɤɥɢɧɨɪɢɟɦ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɤɪɭɩɧɵɣ ɞɭɩɥɟɤɫ, 
ɤɪɨɜɟɥɶɧɵɣ ɧɚɞɜɢɝ ɤɨɬɨɪɨɝɨ ɩɪɢɭɪɨɱɟɧ ɤ ɝɪɚɧɢɰɟ ɫɭɳɟɫɬɜɟɧɧɨ 
ɤɚɪɛɨɧɚɬɧɵɯ ɨɬɥɨɠɟɧɢɣ ɧɢɠɧɟɝɨ-ɫɪɟɞɧɟɝɨ ɩɚɥɟɨɡɨɹ ɢ ɬɟɪɪɢɝɟɧɧɵɯ ɩɨɪɨɞ 
ɜɟɪɯɧɟɝɨ ɩɚɥɟɨɡɨɹ. Ⱦɟɬɚɱɦɟɧɬ (ɩɨɞɨɲɜɟɧɧɵɣ ɧɚɞɜɢɝ ɞɭɩɥɟɤɫɚ) ɫɦɟɳɚɟɬɫɹ 
ɜ ɨɫɧɨɜɚɧɢɟ ɨɫɚɞɨɱɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɢ ɬɪɚɫɫɢɪɭɟɬɫɹ ɩɨ ɤɪɨɜɥɟ 
ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ ɮɭɧɞɚɦɟɧɬɚ Дɉɚɪɮɟɧɨɜ, ɉɪɨɤɨɩɶɟɜ, 1993; PКrПОЧШЯ et al., 
1995; ɉɪɨɤɨɩɶɟɜ, 1998]. Ɇɵ ɩɪɟɞɩɨɥɚɝɚɟɦ, ɱɬɨ ɹɞɟɪɧɚɹ ɱɚɫɬɶ 
ɗɧɞɵɛɚɥɶɫɤɨɣ ɚɧɬɢɤɥɢɧɚɥɢ ɪɚɫɩɨɥɨɠɟɧɚ ɧɚɞ ɷɬɢɦ ɞɭɩɥɟɤɫɨɦ ɢ 
ɨɛɪɚɡɨɜɚɥɚɫɶ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ ɧɢɦ ДɌɪɟɬɶɹɤɨɜ ɢ ɞɪ., 2008; PrШФШpТОЯ et al., 
2020].  

ɉɪɟɞɥɚɝɚɟɬɫɹ ɦɨɞɟɥɶ ɮɨɪɦɢɪɨɜɚɧɢɹ ɤɪɭɩɧɵɯ ɤɨɧɰɟɧɬɪɢɱɟɫɤɢɯ 
ɗɧɞɵɛɚɥɶɫɤɨɣ, ɑɟɤɭɪɨɜɫɤɨɣ, ɢ ɍɫɬɶ-Ɉɥɟɧɟɤɫɤɨɣ ɚɧɬɢɤɥɢɧɚɥɟɣ, ɤɨɬɨɪɚɹ 
ɦɨɠɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɤɚɤ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɚɹ ɦɨɞɟɥɶ ȼ. əɪɨɲɟɜɫɤɨɝɨ 
(1981). ɋɤɥɚɞɱɚɬɨ-ɧɚɞɜɢɝɨɜɵɣ ɷɬɚɩ ɞɟɮɨɪɦɚɰɢɣ ɩɨɞɪɚɡɞɟɥɹɟɬɫɹ ɧɚ 
ɧɟɫɤɨɥɶɤɨ ɫɬɚɞɢɣ [PrШФШpТОЯ et al., 2013b; VКsТХТОЯ et al., 2018, 2019]. 
ɉɪɟɞɥɨɠɟɧɧɚɹ ɦɨɞɟɥɶ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɤɥɚɞɱɚɬɨ-ɧɚɞɜɢɝɨɜɵɯ ɫɬɪɭɤɬɭɪ 
ɩɨɡɜɨɥɹɟɬ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɞɜɢɝɨɜ ɢɦɟɥɨ ɬɵɥɨɜɭɸ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɢ ɩɪɨɢɫɯɨɞɢɥɨ ɫ ɡɚɩɚɞɚ ɧɚ ɜɨɫɬɨɤ. ɉɨɫɬɪɨɟɧɢɟ 
ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɵɯ ɪɚɡɪɟɡɨɜ ɩɨɤɚɡɚɥɨ, ɱɬɨ ɦɢɧɢɦɚɥɶɧɨɟ ɫɨɤɪɚɳɟɧɢɟ 
ɞɟɮɨɪɦɢɪɨɜɚɧɧɵɯ ɩɨɪɨɞ ɜ ɗɧɞɵɛɚɥɶɫɤɨɣ ɚɧɬɢɤɥɢɧɚɥɢ ɦɨɝɥɨ ɫɨɫɬɚɜɢɬɶ 
20% (ɨɬ 19,7 ɤɦ ɞɨ 15,8 ɤɦ). Ⱦɥɹ ɏɚɪɚɭɥɚɯɫɤɨɝɨ ɫɟɝɦɟɧɬɚ ȼɋɇɉ 
ɪɚɫɫɱɢɬɚɧɨ, ɱɬɨ ɫɨɤɪɚɳɟɧɢɟ ɫɬɪɚɬɢɝɪɚɮɢɱɟɫɤɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɡɚ 
ɫɱɟɬ ɫɤɥɚɞɱɚɬɨɫɬɢ ɢ ɧɚɞɜɢɝɨɨɛɪɚɡɨɜɚɧɢɹ з30%. Ⱦɥɹ ɍɫɬɶ-Ɉɥɟɧɟɤɫɤɨɣ 
ɫɢɫɬɟɦɵ ɫɤɥɚɞɨɤ ɦɨɠɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ ɫɨɤɪɚɳɟɧɢɟ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɞɟɮɨɪɦɚɰɢɣ ɜ ɩɪɟɞɟɥɚɯ 20–30%. 

 
Ƚɥɚɜɚ 4. Ɍɟɪɦɨɬɟɤɬɨɧɢɱɟɫɤɢɟ ɫɨɛɵɬɢɹ ɫɟɜɟɪɚ ɮɪɨɧɬɚɥɶɧɨɣ ɱɚɫɬɢ 

ȼɟɪɯɨɹɧɫɤɨɝɨ ɫɤɥɚɞɱɚɬɨ-ɧɚɞɜɢɝɨɜɨɝɨ ɩɨɹɫɚ ɢ ɩɪɢɥɟɝɚɸɳɢɯ ɩɪɨɝɢɛɨɜ 
ɋɢɛɢɪɫɤɨɣ ɩɥɚɬɮɨɪɦɵ ɩɨ ɞɚɧɧɵɦ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ 

ɝɟɨɯɪɨɧɨɥɨɝɢɢ 
ȼ Ɉɥɟɧɟɤɫɤɨɦ ɫɟɤɬɨɪɟ ȼɋɇɉ (ɍɫɬɶ-Ɉɥɟɧɟɤɫɤɚɹ ɢ ɉɪɢɦɨɪɫɤɚɹ 

ɚɧɬɢɤɥɢɧɚɥɢ), Ʌɟɧɨ-Ⱥɧɚɛɚɪɫɤɨɦ ɩɪɨɝɢɛɟ (Ɍɚɣɦɵɥɵɪɫɤɚɹ ɫɢɧɤɥɢɧɚɥɶ) ɢ 
Ɉɥɟɧɟɤɫɤɨɦ ɩɨɞɧɹɬɢɢ ɢɡ 14 ɨɛɪɚɡɰɨɜ ɩɟɫɱɚɧɢɤɨɜ ɪɚɧɧɟɩɟɪɦɫɤɨɝɨ – 
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ɪɚɧɧɟɦɟɥɨɜɨɝɨ ɜɨɡɪɚɫɬɚ ɛɵɥɢ ɜɵɞɟɥɟɧɵ ɢ ɢɫɫɥɟɞɨɜɚɧɵ ɚɩɚɬɢɬɵ [ȼɚɫɢɥɶɟɜ 
ɢ ɞɪ., 2018]. ɉɨɥɭɱɟɧɧɵɟ ɬɪɟɤɨɜɵɟ ɜɨɡɪɚɫɬɵ ɦɨɥɨɠɟ ɜɪɟɦɟɧɢ 
ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ ɢɡɭɱɟɧɧɵɯ ɩɨɪɨɞ ɢ ɨɛɪɚɡɭɸɬ ɱɟɬɵɪɟ ɩɪɟɞɫɬɚɜɢɬɟɥɶɧɵɟ 
ɝɪɭɩɩɵ: ɪɚɧɧɟɸɪɫɤɭɸ (199.0±7.0 ɦɥɧ ɥɟɬ), ɫɪɟɞɧɟɸɪɫɤɭɸ (173.0±6.0 ɦɥɧ 
ɥɟɬ), ɩɨɡɞɧɟɸɪɫɤɨ-ɪɚɧɧɟɦɟɥɨɜɭɸ (148.0±5.0 ɦɥɧ ɥɟɬ – 140.67±13.94 ɦɥɧ 
ɥɟɬ) ɢ ɩɨɡɞɧɟɦɟɥɨɜɭɸ (93.75±10.08 – 74.8±3.2 ɦɥɧ ɥɟɬ) (ɩɪɢɥɨɠɟɧɢɟ 2, ɪɢɫ. 
7 ɢ 8). Ɍɚɤɠɟ ɧɚɛɥɸɞɚɟɬɫɹ ɩɨɫɬɟɩɟɧɧɨɟ ɨɦɨɥɨɠɟɧɢɟ ɜɤɪɟɫɬ ɩɪɨɫɬɢɪɚɧɢɹ 
ɍɫɬɶ-Ɉɥɟɧɟɤɫɤɨɣ ɫɢɫɬɟɦɵ ɫɤɥɚɞɨɤ ɬɪɟɤɨɜɵɯ ɜɨɡɪɚɫɬɨɜ ɫ ɸɝɚ ɧɚ ɫɟɜɟɪ ɨɬ 
86.0±3.6 ɞɨ 74.8±3.2 ɦɥɧ ɥɟɬ. ɂɧɬɟɪɩɪɟɬɚɰɢɹ ɝɪɚɮɢɤɨɜ ɬɟɪɦɚɥɶɧɨɣ 
ɷɜɨɥɸɰɢɢ ɩɨɤɚɡɚɥɚ, ɱɬɨ ɫɚɦɭɸ ɛɨɥɶɲɭɸ ɫɤɨɪɨɫɬɶ ɞɟɧɭɞɚɰɢɢ (ɨɫɬɵɜɚɧɢɟ 
ɧɚ 15ºC/ɦɥɧ ɥɟɬ) ɜɨ ɜɪɟɦɟɧɧɨɦ ɢɧɬɟɪɜɚɥɟ 65–60 ɦɥɧ ɥɟɬ ɩɨɤɚɡɵɜɚɟɬ 
ɨɛɪɚɡɟɰ ɢɡ ɉɪɢɦɨɪɫɤɨɣ ɚɧɬɢɤɥɢɧɚɥɢ (ɩɪɢɥɨɠɟɧɢɟ 2, ɪɢɫ. 9). ɋɥɟɞɭɸɳɢɟ 
ɩɨ ɜɟɥɢɱɢɧɟ ɫɤɨɪɨɫɬɢ ɞɟɧɭɞɚɰɢɢ (ɨɫɬɵɜɚɧɢɟ ɧɚ 5–9°C/ɦɥɧ ɥɟɬ ɜɨ 
ɜɪɟɦɟɧɧɨɦ ɢɧɬɟɪɜɚɥɟ 195–185 ɦɥɧ ɥɟɬ ɧɚɡɚɞ) ɞɟɦɨɧɫɬɪɢɪɭɸɬ ɞɜɚ ɨɛɪɚɡɰɚ 
ɢɡ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɍɫɬɶ-Ɉɥɟɧɟɤɫɤɨɣ ɚɧɬɢɤɥɢɧɚɥɢ. ɇɚ ɝɪɚɮɢɤɚɯ 
ɬɟɪɦɚɥɶɧɨɣ ɷɜɨɥɸɰɢɢ ɞɜɭɯ ɞɪɭɝɢɯ ɨɛɪɚɡɰɨɜ ɬɚɤɠɟ ɜɵɞɟɥɹɸɬɫɹ ɦɟɧɟɟ 
ɨɱɟɜɢɞɧɵɟ ɜɨɡɪɚɫɬɧɵɟ ɢɧɬɟɪɜɚɥɵ 45–30 ɢ 30–20 ɦɥɧ ɥɟɬ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɧɚ ɢɫɫɥɟɞɨɜɚɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɦɨɠɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ ɩɪɨɹɜɥɟɧɢɟ 
ɫɥɟɞɭɸɳɢɯ ɬɟɪɦɨɬɟɤɬɨɧɢɱɟɫɤɢɯ ɫɨɛɵɬɢɣ: 199–185 ɦɥɧ ɥɟɬ (ɪɚɧɧɹɹ ɸɪɚ), 
148–141 ɦɥɧ ɥɟɬ (ɤɨɧɟɰ ɸɪɵ – ɪɚɧɧɢɣ ɦɟɥ), 94–75 ɦɥɧ ɥɟɬ (ɩɨɡɞɧɢɣ ɦɟɥ), 
45–20 ɦɥɧ ɥɟɬ (ɷɨɰɟɧ – ɪɚɧɧɢɣ ɦɢɨɰɟɧ) (ɩɪɢɥɨɠɟɧɢɟ 2, ɪɢɫ. 10Ⱥ). 

ɇɚ ɫɟɜɟɪɟ ɏɚɪɚɭɥɚɯɫɤɨɝɨ ɫɟɝɦɟɧɬɚ (ɐɟɧɬɪɚɥɶɧɨ-ɏɚɪɚɭɥɚɯɫɤɢɣ 
ɫɢɧɤɥɢɧɨɪɢɣ, ɘɬɬɹɯɫɤɚɹ ɢ ɑɟɤɭɪɨɜɫɤɚɹ ɚɧɬɢɤɥɢɧɚɥɢ, Ɍɚɫɚɪɢɧɫɤɚɹ 
ɫɢɧɤɥɢɧɚɥɶ) ɢ ɉɪɢɜɟɪɯɨɹɧɫɤɨɝɨ ɩɪɨɝɢɛɚ, ɚ ɬɚɤɠɟ ɷɨɰɟɧɨɜɵɯ ɬɨɥɳ 
Ʉɟɧɝɞɟɣɫɤɨɝɨ ɝɪɚɛɟɧɚ ɬɪɟɤɨɜɨɟ ɞɚɬɢɪɨɜɚɧɢɟ ɚɩɚɬɢɬɨɜ ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ ɢɡ 
12 ɨɛɪɚɡɰɨɜ ɩɟɪɦɫɤɢɯ – ɷɨɰɟɧɨɜɵɯ ɩɟɫɱɚɧɢɤɨɜ [ȼɚɫɢɥɶɟɜ ɢ ɞɪ., 2019]. 
ɉɨɥɭɱɟɧɧɵɟ ɬɪɟɤɨɜɵɟ ɜɨɡɪɚɫɬɵ ɦɨɥɨɠɟ ɜɪɟɦɟɧɢ ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ 
ɢɡɭɱɟɧɧɵɯ ɩɨɪɨɞ ɢ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɬɪɢ ɝɪɭɩɩɵ: ɤɚɦɩɚɧ-ɩɚɥɟɨɰɟɧɨɜɭɸ 
(76.6±3.1 – 57.4±3.6 ɦɥɧ ɥɟɬ), ɫɟɧɨɦɚɧ-ɬɭɪɨɧɫɤɭɸ (95.4±5.8 – 90.0±4.3 ɦɥɧ 
ɥɟɬ) ɢ ɚɚɥɟɧɫɤɭɸ (171.0±6.0 ɦɥɧ ɥɟɬ) (ɩɪɢɥɨɠɟɧɢɟ 2, ɪɢɫ. 7 ɢ 8). Ⱦɥɹ 
ɨɛɪɚɡɰɨɜ, ɨɬɨɛɪɚɧɧɵɯ ɜɤɪɟɫɬ ɩɪɨɫɬɢɪɚɧɢɹ ɫɟɜɟɪɧɨɣ ɱɚɫɬɢ 
ɉɪɢɜɟɪɯɨɹɧɫɤɨɝɨ ɩɪɨɝɢɛɚ, ɧɚɛɥɸɞɚɟɬɫɹ ɩɨɫɬɟɩɟɧɧɨɟ ɨɦɨɥɨɠɟɧɢɟ 
ɬɪɟɤɨɜɵɯ ɜɨɡɪɚɫɬɨɜ ɨɬ 171.0±6.0 ɦɥɧ ɥɟɬ ɧɚ ɡɚɩɚɞɟ, ɧɚ ɝɪɚɧɢɰɟ 
Ɉɥɟɧɟɤɫɤɨɝɨ ɩɨɞɧɹɬɢɹ ɢ ɉɪɢɜɟɪɯɨɹɧɫɤɨɝɨ ɤɪɚɟɜɨɝɨ ɩɪɨɝɢɛɚ, ɞɨ 59.8±2.7 
ɦɥɧ ɧɚ ɜɨɫɬɨɤɟ, ɧɚ ɡɚɩɚɞɧɨɦ ɤɪɵɥɟ ɑɟɤɭɪɨɜɫɤɨɣ ɚɧɬɢɤɥɢɧɚɥɢ. ɂɡ 
ɢɧɬɟɪɩɪɟɬɚɰɢɢ ɝɪɚɮɢɤɨɜ ɬɟɪɦɚɥɶɧɨɣ ɷɜɨɥɸɰɢɢ ɫɥɟɞɭɟɬ, ɱɬɨ ɧɚɢɛɨɥɶɲɭɸ 
ɫɤɨɪɨɫɬɶ ɞɟɧɭɞɚɰɢɢ (ɨɫɬɵɜɚɧɢɟ ɧɚ 10ºC/ɦɥɧ ɥɟɬ) ɩɨɤɚɡɵɜɚɟɬ ɧɚɢɛɨɥɟɟ 
ɩɪɟɞɫɬɚɜɢɬɟɥɶɧɵɣ ɨɛɪɚɡɟɰ ɢɡ ɐɟɧɬɪɚɥɶɧɨ-ɏɚɪɚɭɥɚɯɫɤɨɝɨ ɫɢɧɤɥɢɧɨɪɢɹ, ɜɨ 
ɜɪɟɦɟɧɧɨɦ ɢɧɬɟɪɜɚɥɟ 60–50 ɦɥɧ ɥɟɬ (ɩɪɢɥɨɠɟɧɢɟ 2, ɪɢɫ. 9). ɋɥɟɞɭɸɳɢɟ 
ɩɨ ɜɟɥɢɱɢɧɟ ɫɤɨɪɨɫɬɢ ɞɟɧɭɞɚɰɢɢ (ɨɫɬɵɜɚɧɢɟ ɧɚ 5–8ºɋ/ɦɥɧ ɥɟɬ) 
ɩɨɤɚɡɵɜɚɸɬ ɬɪɢ ɨɛɪɚɡɰɚ ɩɪɢɦɟɪɧɨ ɜ ɷɬɨɦ ɠɟ ɜɪɟɦɟɧɧɨɦ ɢɧɬɟɪɜɚɥɟ 70–50 
ɦɥɧ ɥɟɬ. 
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ȼ ɬɵɥɨɜɨɣ ɱɚɫɬɢ ɡɨɧɵ ɮɨɪɥɚɧɞɚ ȼɋɇɉ ɜ ɐɟɧɬɪɚɥɶɧɨ-ɏɚɪɚɭɥɚɯɫɤɨɦ 
ɫɢɧɤɥɢɧɨɪɢɢ ɢ Ȼɵɤɨɜɫɤɨɦ ɚɧɬɢɤɥɢɧɨɪɢɢ ɢɡ ɲɟɫɬɢ ɨɛɪɚɡɰɨɜ 
ɤɚɦɟɧɧɨɭɝɨɥɶɧɵɯ, ɩɟɪɦɫɤɢɯ ɢ ɬɪɢɚɫɨɜɵɯ ɩɟɫɱɚɧɢɤɨɜ ɛɵɥɢ ɜɵɞɟɥɟɧɵ 
ɰɢɪɤɨɧɵ ɢ ɩɪɨɜɟɞɟɧɨ (U-TС)/He ɢɡɨɬɨɩɧɨɟ ɞɚɬɢɪɨɜɚɧɢɟ. ɉɨɥɭɱɟɧɧɵɟ ZHe 
ɜɨɡɪɚɫɬɵ ɨɛɪɚɡɭɸɬ ɞɜɟ ɝɪɭɩɩɵ. ɉɟɪɜɚɹ, ɧɚɢɛɨɥɟɟ ɦɨɥɨɞɚɹ, ɩɨɤɚɡɵɜɚɟɬ 
ɜɪɟɦɟɧɧɨɣ ɢɧɬɟɪɜɚɥ ɜ 140–93 ɦɥɧ ɥɟɬ. ȼɬɨɪɚɹ ɝɪɭɩɩɚ ɩɨɤɚɡɵɜɚɟɬ ɪɚɡɛɪɨɫ 
ZHe ɜɨɡɪɚɫɬɨɜ ɨɬ 351 ɞɨ 234 ɦɥɧ ɥɟɬ. ɉɨɫɥɟɞɧɢɟ ɞɚɬɢɪɨɜɤɢ ɞɪɟɜɧɟɟ 
ɫɬɪɚɬɢɝɪɚɮɢɱɟɫɤɨɝɨ ɜɨɡɪɚɫɬɚ ɨɩɪɨɛɨɜɚɧɧɵɯ ɩɨɪɨɞ ɢ ɨɬɪɚɠɚɸɬ ɜɪɟɦɹ 
ɷɤɫɝɭɦɚɰɢɢ ɢɫɬɨɱɧɢɤɨɜ ɫɧɨɫɚ ɤɥɚɫɬɢɤɢ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚ ɫɟɜɟɪɟ ɏɚɪɚɭɥɚɯɫɤɨɝɨ ɫɟɝɦɟɧɬɚ ɦɨɠɧɨ 
ɩɪɟɞɩɨɥɨɠɢɬɶ ɩɪɨɹɜɥɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɬɟɪɦɨɬɟɤɬɨɧɢɱɟɫɤɢɯ ɫɨɛɵɬɢɣ: ∼351 
ɦɥɧ ɥɟɬ (ɪɚɧɧɢɣ ɤɚɪɛɨɧ) ɢ ∼234 ɦɥɧ ɥɟɬ (ɫɪɟɞɧɢɣ ɬɪɢɚɫ) (ZHe ɞɚɬɢɪɨɜɤɢ), 
140–93 ɦɥɧ ɥɟɬ (ɪɚɧɧɢɣ ɦɟɥ), 95–57 ɦɥɧ ɥɟɬ ɧɚɡɚɞ (ɤɚɦɩɚɧ–ɩɚɥɟɨɰɟɧ). 
Ɇɟɧɟɟ ɜɟɪɨɹɬɧɵ ɫɥɟɞɭɸɳɢɟ ɫɨɛɵɬɢɹ: 110–55 ɦɥɧ ɥɟɬ (ɩɨɝɪɭɠɟɧɢɟ), 50–25 
ɦɥɧ ɥɟɬ (ɩɨɝɪɭɠɟɧɢɟ), 45–40 ɦɥɧ ɥɟɬ (ɩɨɞɧɹɬɢɟ) (AFT) (ɩɪɢɥɨɠɟɧɢɟ 2, ɪɢɫ. 
10Ȼ). 

Ⱦɥɹ ɬɪɟɤɨɜɨɝɨ ɞɚɬɢɪɨɜɚɧɢɹ ɚɩɚɬɢɬɨɜ ɢɡ ɨɬɥɨɠɟɧɢɣ Ʉɭɪɚɧɚɯɫɤɨɝɨ 
ɫɟɝɦɟɧɬɚ ɛɵɥɢ ɨɬɨɛɪɚɧɵ ɨɛɪɚɡɰɵ ɩɟɫɱɚɧɢɤɨɜ ɫ ɜɨɫɬɨɱɧɨɝɨ ɤɪɵɥɚ 
ɗɧɞɵɛɚɥɶɫɤɨɣ ɚɧɬɢɤɥɢɧɚɥɢ, ɞɜɚ ɢɡ ɤɨɬɨɪɵɯ (ɢɡ ɬɨɥɳ ɧɢɠɧɟɣ ɩɟɪɦɢ ɢ 
ɧɢɠɧɟɝɨ ɬɪɢɚɫɚ) ɛɵɥɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ. Ⱥɧɚɥɢɡ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɞɥɢɧ 
ɬɪɟɤɨɜ, ɫɬɟɩɟɧɢ ɩɟɪɟɡɚɝɪɭɠɟɧɧɨɫɬɢ ɬɪɟɤɨɜɵɯ ɫɢɫɬɟɦ ɢ ɬɪɟɤɨɜɵɯ ɜɨɡɪɚɫɬɨɜ 
ɩɨɡɜɨɥɹɟɬ ɩɪɟɞɩɨɥɚɝɚɬɶ, ɱɬɨ ɩɨɥɭɱɟɧɧɵɟ ɜɨɡɪɚɫɬɵ 59–62 ɦɥɧ ɥɟɬ ɦɨɝɭɬ 
ɛɵɬɶ ɨɦɨɥɨɠɟɧɧɵɦɢ. ɇɚɢɛɨɥɟɟ ɜɟɪɨɹɬɧɨ, ɱɬɨ ɜɬɨɪɢɱɧɵɣ ɨɬɠɢɝ ɫɜɹɡɚɧ ɫ 
ɩɪɨɹɜɥɟɧɢɟɦ ɜ ɪɚɧɧɟɦ ɦɟɥɭ ɢɧɬɟɧɫɢɜɧɨɣ ɦɚɝɦɚɬɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, 
ɨɛɪɚɡɨɜɚɧɢɟɦ ɗɧɞɵɛɚɥɶɫɤɨɝɨ ɩɥɭɬɨɧɚ ɢ ɫɜɹɡɚɧɧɵɯ ɫ ɧɢɦ ɞɚɟɤ. ɋ ɞɪɭɝɨɣ 
ɫɬɨɪɨɧɵ, ɩɨɥɭɱɟɧɧɵɟ ɬɪɟɤɨɜɵɟ ɜɨɡɪɚɫɬɵ ɛɥɢɡɤɢ ɤ ɜɪɟɦɟɧɢ 
ɩɟɧɟɩɥɟɧɢɡɚɰɢɢ ɢɡɭɱɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ, ɨɯɜɚɬɢɜɲɟɣ ɢɡɭɱɚɟɦɵɣ ɪɟɝɢɨɧ ɜ 
ɧɚɱɚɥɟ ɤɚɣɧɨɡɨɹ. 

Ɇɟɬɨɞɵ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɝɟɨɯɪɨɧɨɥɨɝɢɢ ɩɨɡɜɨɥɹɸɬ ɩɪɢɛɥɢɠɟɧɧɨ 
ɨɰɟɧɢɬɶ ɜɟɥɢɱɢɧɭ ɞɟɧɭɞɚɰɢɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɡɭɱɟɧɢɹ ɝɥɭɛɢɧɵ ɩɨɝɪɭɠɟɧɢɹ 
ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɦɨɳɧɨɫɬɢ ɷɪɨɞɢɪɨɜɚɧɧɵɯ ɬɨɥɳ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɪɢ 
ɭɞɚɥɟɧɢɢ ɨɬ ɩɥɚɬɮɨɪɦɵ ɜ ɫɬɨɪɨɧɭ ɫɤɥɚɞɱɚɬɵɯ ɨɛɥɚɫɬɟɣ ɭɜɟɥɢɱɢɜɚɟɬɫɹ 
ɜɟɥɢɱɢɧɚ ɞɟɧɭɞɚɰɢɢ (ɩɪɢɥɨɠɟɧɢɟ 2, ɪɢɫ. 11). ȿɫɥɢ ɜ Ʌɟɧɨ-Ⱥɧɚɛɚɪɫɤɨɦ ɢ 
ɉɪɢɜɟɪɯɨɹɧɫɤɨɦ ɩɪɨɝɢɛɚɯ ɞɟɧɭɞɚɰɢɹ ɤɨɥɟɛɥɟɬɫɹ ɨɬ 2 ɞɨ 3,3 ɤɦ, ɬɨ ɜ 
ɩɪɢɥɟɝɚɸɳɢɯ ɱɚɫɬɹɯ ɍɫɬɶ-Ɉɥɟɧɟɤɫɤɨɣ ɫɢɫɬɟɦɵ ɫɤɥɚɞɨɤ ɢ ɏɚɪɚɭɥɚɯɫɤɨɝɨ 
ɫɟɝɦɟɧɬɚ, ɞɨɫɬɢɝɚɟɬ, ɤɚɤ ɩɪɚɜɢɥɨ, ɡɧɚɱɟɧɢɣ ɨɬ 3 ɤɦ ɢ ɛɨɥɶɲɟ. ȼ ɬɵɥɨɜɨɣ 
ɱɚɫɬɢ ɍɫɬɶ-Ɉɥɟɧɟɤɫɤɨɣ ɫɢɫɬɟɦɵ ɫɤɥɚɞɨɤ, ɜ ɉɪɢɦɨɪɫɤɨɣ ɚɧɬɢɤɥɢɧɚɥɢ, 
ɞɟɧɭɞɚɰɢɹ ɭɠɟ ɛɨɥɶɲɟ 4 ɤɦ, ɤɚɤ ɢ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɏɚɪɚɭɥɚɯɫɤɨɝɨ 
ɫɟɝɦɟɧɬɚ (ɐɟɧɬɪɚɥɶɧɨ-ɏɚɪɚɭɥɚɯɫɤɢɣ ɫɢɧɤɥɢɧɨɪɢɣ). Ⱦɚɥɟɟ ɧɚ ɜɨɫɬɨɤ, ɜ 
ɨɫɟɜɨɣ ɱɚɫɬɢ ɐɟɧɬɪɚɥɶɧɨ-ɏɚɪɚɭɥɚɯɫɤɨɝɨ ɫɢɧɤɥɢɧɨɪɢɹ, ɞɟɧɭɞɚɰɢɹ 
ɫɨɫɬɚɜɥɹɟɬ ɦɟɧɟɟ 6 ɤɦ. ȿɳɟ ɜɨɫɬɨɱɧɟɟ, ɜ Ȼɵɤɨɜɫɤɨɦ ɚɧɬɢɤɥɢɧɨɪɢɢ, ɨɧɚ 
ɭɠɟ ɹɜɧɨ ɛɨɥɶɲɟ 6 ɤɦ. ɇɚɦɢ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɧɟ 
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ɬɨɥɶɤɨ ɧɚ ɜɨɫɬɨɤ, ɧɨ ɢ ɧɚ ɫɟɜɟɪ. ɉɨɥɭɱɟɧɧɵɟ ɧɚɦɢ ɞɥɹ ɉɪɢɜɟɪɯɨɹɧɫɤɨɝɨ 
ɩɪɨɝɢɛɚ ɝɥɭɛɢɧɵ ɩɨɝɪɭɠɟɧɢɹ ɩɨɪɨɞ ɩɪɢɦɟɪɧɨ ɫɨɜɩɚɞɚɸɬ ɫ 
ɩɪɟɞɥɨɠɟɧɧɵɦɢ Ƚ.ɋ. Ƚɭɫɟɜɵɦ (1979). Ɉɞɧɚɤɨ ɞɚɥɟɟ ɧɚ ɜɨɫɬɨɤ 
Ƚ.ɋ. Ƚɭɫɟɜɵɦ ɩɪɟɞɩɨɥɚɝɚɥɢɫɶ ɛɨɥɶɲɢɟ ɦɨɳɧɨɫɬɢ ɷɪɨɞɢɪɨɜɚɧɧɵɯ ɩɨɪɨɞ 
ɜɩɥɨɬɶ ɞɨ 8 ɤɦ. 

Ɇɨɳɧɨɫɬɶ ɷɪɨɞɢɪɨɜɚɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ ɜɨɫɬɨɱɧɨɣ ɢ ɫɟɜɟɪɧɨɣ ɱɚɫɬɹɯ 
Ɉɥɟɧɟɤɫɤɨɝɨ ɩɨɞɧɹɬɢɹ ɦɨɝɥɚ ɫɨɫɬɚɜɥɹɬɶ ɨɬ 2 ɞɨ 3,3 ɤɦ. ɉɨɥɭɱɟɧɧɵɟ 
ɬɪɟɤɨɜɵɟ ɞɚɬɢɪɨɜɤɢ ɜ 199–171 ɦɥɧ ɥɟɬ ɧɟɫɤɨɥɶɤɨ ɦɨɥɨɠɟ ɜɵɞɟɥɹɟɦɨɣ 
Ɏ.Ɏ. Ȼɪɚɯɮɨɝɟɥɟɦ (1984) ɧɚ ɢɡɭɱɚɟɦɨɣ ɬɟɪɪɢɬɨɪɢɢ ɬɪɟɬɶɟɣ ɷɩɨɯɢ 
ɞɟɧɭɞɚɰɢɢ (230–180 ɦɥɧ ɥɟɬ), ɫɜɹɡɵɜɚɟɦɨɣ ɫ ɜɨɡɞɵɦɚɧɢɟɦ ɩɪɚɤɬɢɱɟɫɤɢ 
ɜɫɟɣ ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɨɣ ɱɚɫɬɢ ɋɢɛɢɪɫɤɨɣ ɩɥɚɬɮɨɪɦɵ. ɇɟɛɨɥɶɲɢɟ 
ɪɚɫɯɨɠɞɟɧɢɹ ɜ ɜɨɡɪɚɫɬɟ, ɜɨɡɦɨɠɧɨ, ɫɜɹɡɚɧɵ ɫ ɬɟɦ, ɱɬɨ ɜɨɡɞɵɦɚɧɢɹ ɷɬɨɝɨ 
ɩɟɪɢɨɞɚ, ɩɨ Ɏ.Ɏ. Ȼɪɚɯɮɨɝɟɥɸ, ɧɨɫɢɥɢ ɨɬɱɟɬɥɢɜɨ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɵɣ 
ɯɚɪɚɤɬɟɪ, ɜ ɫɢɥɭ ɱɟɝɨ ɪɚɡɧɵɟ ɱɚɫɬɢ ɪɟɝɢɨɧɚ ɨɤɚɡɵɜɚɥɢɫɶ ɜ ɫɮɟɪɟ 
ɞɟɧɭɞɚɰɢɢ ɧɟɨɞɧɨɜɪɟɦɟɧɧɨ. 

Ɉɛɪɚɡɰɵ Ʉɭɪɚɧɚɯɫɤɨɝɨ ɫɟɝɦɟɧɬɚ ɩɨ ɞɚɧɧɵɦ ɬɪɟɤɨɜɨɝɨ ɞɚɬɢɪɨɜɚɧɢɹ 
ɩɨɝɪɭɠɚɥɢɫɶ ɧɚ ɝɥɭɛɢɧɭ ɨɬ 2 ɞɨ 4 ɤɦ. ɉɪɢ ɷɬɨɦ ɦɨɳɧɨɫɬɢ ɞɟɧɭɞɚɰɢɢ, 
ɩɨɥɭɱɟɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɚɧɚɥɢɡɚ ɝɪɚɮɢɤɨɜ ɬɟɪɦɚɥɶɧɨɣ ɷɜɨɥɸɰɢɢ, 
ɫɨɫɬɚɜɥɹɸɬ ɨɬ 2,3 ɞɨ 2,5 ɤɦ. ɋɥɟɞɭɟɬ ɬɚɤɠɟ ɨɬɦɟɬɢɬɶ ɮɢɤɫɢɪɭɟɦɨɟ ɧɚ 
ɝɪɚɮɢɤɟ ɬɟɪɦɚɥɶɧɨɣ ɷɜɨɥɸɰɢɢ ɨɞɧɨɝɨ ɨɛɪɚɡɰɚ ɩɨɝɪɭɠɟɧɢɟ (ɧɚɝɪɟɜ) ɧɚ 0,8–
1 ɤɦ ɜ ɩɚɥɟɨɝɟɧɟ. ɋɨɝɥɚɫɧɨ ɫɬɪɚɬɢɝɪɚɮɢɱɟɫɤɢɦ ɤɨɥɨɧɤɚɦ, ɦɨɳɧɨɫɬɢ 
ɡɚɥɟɝɚɸɳɢɯ ɜɵɲɟ ɬɨɥɳ ɨɬ 1 ɞɨ 2,4 ɤɦ. ɋ ɭɱɟɬɨɦ ɷɬɨɝɨ ɦɨɠɧɨ 
ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɛɵɥɢ ɷɪɨɞɢɪɨɜɚɧɵ ɨɬɥɨɠɟɧɢɹ ɦɨɳɧɨɫɬɶɸ ɨɬ 0 ɞɨ 1,5 
ɤɦ, ɱɬɨ ɯɨɪɨɲɨ ɫɨɝɥɚɫɭɟɬɫɹ ɫ ɞɚɧɧɵɦɢ ɬɪɟɤɨɜɨɝɨ ɞɚɬɢɪɨɜɚɧɢɹ ɚɩɚɬɢɬɨɜ. 

 
Ƚɥɚɜɚ 5. ɋɬɪɭɤɬɭɪɧɚɹ ɷɜɨɥɸɰɢɹ ɮɪɨɧɬɚɥɶɧɨɣ ɱɚɫɬɢ ɫɟɜɟɪɚ ȼɋɇɉ ɢ 

ɩɪɢɥɟɝɚɸɳɢɯ ɉɪɢɜɟɪɯɨɹɧɫɤɨɝɨ ɢ Ʌɟɧɨ-Ⱥɧɚɛɚɪɫɤɨɝɨ ɩɪɨɝɢɛɨɜ 
ɋɢɛɢɪɫɤɨɣ ɩɥɚɬɮɨɪɦɵ  

ɉɪɨɜɟɞɟɧɚ ɤɨɪɪɟɥɹɰɢɹ ɢ ɭɫɬɚɧɨɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɫɬɪɭɤɬɭɪɧɨ-
ɬɟɤɬɨɧɢɱɟɫɤɢɟ ɢ ɬɟɪɦɚɥɶɧɵɟ ɫɨɛɵɬɢɹ, ɩɪɢɜɟɞɲɢɟ ɤ ɮɨɪɦɢɪɨɜɚɧɢɸ 
ɫɨɜɪɟɦɟɧɧɨɝɨ ɫɬɪɭɤɬɭɪɧɨɝɨ ɩɥɚɧɚ ɪɟɝɢɨɧɚ (ɩɪɢɥɨɠɟɧɢɟ 3, ɪɢɫ. 12 ɢ 13):  

ɋɪɟɞɧɟɞɟɜɨɧɫɤɨ-ɫɪɟɞɧɟɤɚɦɟɧɧɨɭɝɨɥɶɧɵɣ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ ɪɢɮɬɨɝɟɧɟɡ 
(380–346 ɦɥɧ. ɥɟɬ), ɩɪɢɜɟɞɲɢɣ ɤ ɮɨɪɦɢɪɨɜɚɧɢɸ ȼɢɥɸɣɫɤɨɝɨ ɩɚɥɟɨɪɢɮɬɚ 
ɢ ɛɚɡɢɬɨɜ əɤɭɬɫɤɨ-ȼɢɥɸɣɫɤɨɣ ɤɪɭɩɧɨɣ ɢɡɜɟɪɠɟɧɧɨɣ ɩɪɨɜɢɧɰɢɢ Дɧɚɩɪ., 
PШХвКЧsФв et al., 2017 ɢ ɫɫɵɥɤɢ ɬɚɦ; ɉɪɨɤɨɩɶɟɜ ɢ ɞɪ., 2016; PrШФШpТОЯ et al., 
2018b]. Ɋɢɮɬɨɝɟɧɧɵɟ ɫɬɪɭɤɬɭɪɵ ɷɬɨɝɨ ɜɨɡɪɚɫɬɚ ɩɪɟɞɩɨɥɚɝɚɸɬɫɹ ɜ 
«ɮɭɧɞɚɦɟɧɬɟ» ɦɟɡɨɡɨɣɫɤɨɝɨ ȼɋɇɉ ɩɨɞ ɢɡɭɱɟɧɧɵɦɢ ɫɬɪɭɤɬɭɪɚɦɢ 
ɏɚɪɚɭɥɚɯɫɤɨɝɨ ɢ Ʉɭɪɚɧɚɯɫɤɨɝɨ ɫɟɤɬɨɪɨɜ ДɌɪɟɬɶɹɤɨɜ, 2004; ɉɪɨɤɨɩɶɟɜ ɢ 
ɞɪ., 2015; PШХвКЧsФв et al., 2017; ErsСШЯК et al., 2020]. ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ 
ɷɬɢ ɩɪɨɰɟɫɫɵ ɫɨɩɪɨɜɨɠɞɚɥɢɫɶ ɨɛɪɚɡɨɜɚɧɢɟɦ ɤɨɧɬɪɚɫɬɧɨɝɨ ɪɟɥɶɟɮɚ, 
ɜɤɥɸɱɚɹ ɩɨɹɜɥɟɧɢɟ ɤɪɭɬɨɝɨ ɩɨɞɜɨɞɧɨɝɨ ɫɤɥɨɧɚ Дɧɚɩɪ., ȿɪɲɨɜɚ ɢ ɞɪ., 2011; 
ɉɪɨɤɨɩɶɟɜ ɢ ɞɪ., 2013]. ɉɨɥɭɱɟɧɧɵɟ ɧɚɦɢ ɪɚɧɧɟɤɚɦɟɧɧɨɭɝɨɥɶɧɵɟ ZHe 
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ɞɚɬɢɪɨɜɤɢ ɦɨɝɭɬ ɛɵɬɶ ɫɜɹɡɚɧɵ ɫ ɩɨɞɴɟɦɨɦ ɬɟɪɪɢɬɨɪɢɢ ɧɚ ɡɚɤɥɸɱɢɬɟɥɶɧɨɦ 
ɷɬɚɩɟ ɫɪɟɞɧɟɩɚɥɟɨɡɨɣɫɤɨɝɨ ɪɢɮɬɨɝɟɧɟɡɚ Дɧɚɩɪ., PШХвКЧsФв et al., 2017 ɢ 
ɫɫɵɥɤɢ ɬɚɦ]. 

ɋɪɟɞɧɟɬɪɢɚɫɨɜɵɟ ZHe ɞɚɬɵ ɦɨɝɭɬ ɨɬɪɚɠɚɬɶ ɷɬɚɩ ɬɟɤɬɨɧɢɱɟɫɤɨɝɨ 
ɩɨɞɧɹɬɢɹ ɧɚ ɫɟɜɟɪɨ-ɜɨɫɬɨɤɟ ɋɢɛɢɪɫɤɨɣ ɩɥɚɬɮɨɪɦɵ, ɩɪɢɜɟɞɲɟɝɨ ɤ ɪɚɡɦɵɜɭ 
ɩɪɢɥɟɝɚɸɳɢɯ ɱɚɫɬɟɣ ɋɢɛɢɪɫɤɨɣ ɩɥɚɬɮɨɪɦɵ ɢ ɨɛɪɚɡɨɜɚɧɢɸ ɬɪɢɚɫɨɜɵɯ 
ɚɥɦɚɡɨɫɨɞɟɪɠɚɳɢɯ ɤɨɧɝɥɨɦɟɪɚɬɨɜ Ȼɭɥɤɭɪɫɤɨɣ ɚɧɬɢɤɥɢɧɚɥɢ ɮɪɨɧɬɚ 
ɏɚɪɚɭɥɚɯɫɤɨɝɨ ɫɟɝɦɟɧɬɚ ДɁɚɣɰɟɜ, ɋɦɟɥɨɜ, 2010; Ʌɟɬɧɢɤɨɜɚ ɢ ɞɪ., 2014]. 

1. Ɋаɧɧɟɸɪɫɤɨɟ ɩɨɞɧɹɬɢɟ. 
Ⱦɚɧɧɨɟ ɫɨɛɵɬɢɟ ɮɢɤɫɢɪɭɟɬɫɹ ɬɪɟɤɨɜɵɦɢ ɜɨɡɪɚɫɬɚɦɢ ɜ 199–171 ɦɥɧ ɥɟɬ, 

ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɧɚ ɫɟɜɟɪɧɨɦ ɫɤɥɨɧɟ Ɉɥɟɧɟɤɫɤɨɝɨ ɩɨɞɧɹɬɢɹ ɢ ɜ ɍɫɬɶ-
Ɉɥɟɧɟɤɫɤɨɣ ɫɢɫɬɟɦɟ ɫɤɥɚɞɨɤ, ɚ ɬɚɤɠɟ ɧɚ ɫɟɜɟɪɟ ɏɚɪɚɭɥɚɯɫɤɨɝɨ ɫɟɝɦɟɧɬɚ. 
ɉɪɢɱɢɧɚ ɷɬɨɝɨ ɫɨɛɵɬɢɹ ɧɟɢɡɜɟɫɬɧɚ, ɧɨ ɨɧɨ ɤɨɪɪɟɥɢɪɭɟɬ ɫ ɨɞɧɨɜɨɡɪɚɫɬɧɵɦ 
ɬɟɪɦɚɥɶɧɵɦ ɫɨɛɵɬɢɟɦ, ɩɪɨɢɡɨɲɟɞɲɢɦ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ Ɍɚɣɦɵɪɨ-
ɋɟɜɟɪɨɡɟɦɟɥɶɫɤɨɝɨ ɨɪɨɝɟɧɧɨɝɨ ɩɨɹɫɚ [KСЮНШХОв et al., 2018], ɫɜɹɡɚɧɧɵɦ ɫ 
ɬɟɤɬɨɧɢɱɟɫɤɢɦ ɩɨɞɴɟɦɨɦ ɢ ɨɛɲɢɪɧɨɣ ɦɨɪɫɤɨɣ ɬɪɚɧɫɝɪɟɫɫɢɟɣ ɧɚ ɫɟɜɟɪɨ-
ɜɨɫɬɨɤɟ ɋɢɛɢɪɫɤɨɣ ɩɥɚɬɮɨɪɦɵ ДɄɧɹɡɟɜ ɢ ɞɪ., 1991]. 

2. ɉɨɡɞɧɟɸɪɫɤɨ-ɪаɧɧɟɦɟɥɨɜыɟ ɫɤɥаɞɱаɬɨ-ɧаɞɜɢɝɨɜыɟ ɞɟфɨɪɦаɰɢɢ. 
Ɍɟɪɦɨɯɪɨɧɨɥɨɝɢɱɟɫɤɢɟ ɫɨɛɵɬɢɹ ɷɬɨɝɨ ɜɨɡɪɚɫɬɚ ɭɫɬɚɧɨɜɥɟɧɵ ɜ 

Ɉɥɟɧɟɤɫɤɨɦ ɫɟɤɬɨɪɟ ɢ ɏɚɪɚɭɥɚɯɫɤɨɦ ɫɟɝɦɟɧɬɟ. ɗɬɢ ɷɩɢɡɨɞɵ 
ɬɟɤɬɨɧɢɱɟɫɤɨɝɨ ɩɨɞɧɹɬɢɹ ɢ ɨɫɬɵɜɚɧɢɹ ɦɵ ɫɜɹɡɵɜɚɟɦ ɫ ɩɟɪɜɵɦɢ 
ɢɦɩɭɥɶɫɚɦɢ ɫɤɥɚɞɱɚɬɨ-ɧɚɞɜɢɝɨɜɵɯ ɞɟɮɨɪɦɚɰɢɣ ɮɪɨɧɬɚ ȼɋɇɉ. ȼ ɍɫɬɶ-
Ɉɥɟɧɟɤɫɤɨɣ ɫɢɫɬɟɦɟ ɫɤɥɚɞɨɤ ɩɪɨɢɡɨɲɥɢ ɞɟɮɨɪɦɚɰɢɢ ɪɚɧɧɟɣ ɫɬɚɞɢɢ 
ɩɟɪɜɨɝɨ ɷɬɚɩɚ Ɉ

D1
1 
(AFT – з148–141 ɦɥɧ ɥɟɬ), ɚ ɜ ɏɚɪɚɭɥɚɯɫɤɨɦ ɫɟɝɦɟɧɬɟ 

ɢɦɟɥ ɦɟɫɬɨ ɩɟɪɜɵɣ ɷɬɚɩ ɞɟɮɨɪɦɚɰɢɣ ɏ
D1 (ZHe – 140–117 ɦɥɧ ɥɟɬ). 

ɋɤɥɚɞɱɚɬɨɫɬɶ Ʉ
D1 ɢ Ʉ

D2 ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ Ʉɭɪɚɧɚɯɫɤɨɝɨ ɫɟɝɦɟɧɬɚ ɦɨɝɥɚ 
ɩɪɨɢɡɨɣɬɢ ɜ ɷɬɨ ɠɟ ɜɪɟɦɹ. ɉɪɢɱɢɧɨɣ ɷɬɢɯ ɞɟɮɨɪɦɚɰɢɣ ɦɨɝɥɢ ɛɵɬɶ ɞɜɚ 
ɫɭɛɫɢɧɯɪɨɧɧɵɯ ɝɟɨɞɢɧɚɦɢɱɟɫɤɢɯ ɫɨɛɵɬɢɹ – ɧɚɱɚɥɨ ɤɨɥɥɢɡɢɢ ɜɨɫɬɨɱɧɨɣ 
ɨɤɪɚɢɧɵ ɋɢɛɢɪɫɤɨɝɨ ɤɪɚɬɨɧɚ ɢ Ʉɨɥɵɦɨ-Ɉɦɨɥɨɧɫɤɨɝɨ ɫɭɩɟɪɬɟɪɪɟɣɧɚ ɧɚ 
ɜɨɫɬɨɤɟ, ɢ ɚɤɪɟɰɢɨɧɧɨ-ɤɨɥɥɢɡɢɨɧɧɵɟ ɫɨɛɵɬɢɹ, ɫɜɹɡɚɧɧɵɟ ɫ ɡɚɤɪɵɬɢɟɦ 
ɘɠɧɨ-Ⱥɧɸɣɫɤɨɝɨ ɨɤɟɚɧɚ ɢ ɧɚɱɚɥɨɦ ɤɨɥɥɢɡɢɢ ɦɢɤɪɨɤɨɧɬɢɧɟɧɬɚ 
Ⱥɪɤɬɢɱɟɫɤɚɹ Ⱥɥɹɫɤɚ–ɑɭɤɨɬɤɚ ɫ ɋɢɛɢɪɶɸ ɧɚ ɫɟɜɟɪɟ [PrШФШpТОЯ et al., 2018a]. 

3. ɉɨɡɞɧɟɦɟɥɨɜыɟ ɞɟфɨɪɦаɰɢɢ. 
ZHe ɜɨɡɪɚɫɬ з 93 ɦɥɧ ɥɟɬ, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɜ Ȼɵɤɨɜɫɤɨɦ ɚɧɬɢɤɥɢɧɨɪɢɢ ɢ 

ɐɟɧɬɪɚɥɶɧɨ-ɏɚɪɚɭɥɚɯɫɤɨɦ ɫɢɧɤɥɢɧɨɪɢɢ, ɦɨɠɟɬ ɨɬɪɚɠɚɬɶ ɧɚɱɚɥɨ ɜɬɨɪɨɝɨ 
ɷɬɚɩɚ ɫɤɥɚɞɱɚɬɨ-ɧɚɞɜɢɝɨɜɵɯ ɞɟɮɨɪɦɚɰɢɣ ɏ

D2 ɧɚ ɪɭɛɟɠɟ ɪɚɧɧɟɝɨ ɢ 
ɩɨɡɞɧɟɝɨ ɦɟɥɚ, ɚ ɩɨɥɭɱɟɧɧɚɹ ɞɚɬɚ ɛɥɢɡɤɚ ɤ ɬɪɟɤɨɜɨɦɭ ɜɨɡɪɚɫɬɭ ɚɩɚɬɢɬɚ 
(95–90 ɦɥɧ ɥɟɬ).  

ȼ ɬɵɥɭ ɫɟɜɟɪɧɨɣ ɱɚɫɬɢ ɮɪɨɧɬɚ ɏɚɪɚɭɥɚɯɫɤɨɝɨ ɫɟɝɦɟɧɬɚ ɨɤɨɥɨ 89–86 
ɦɥɧ ɥɟɬ ɧɚɡɚɞ ɩɪɨɢɡɨɲɥɨ ɥɨɤɚɥɶɧɨɟ ɜɭɥɤɚɧɢɱɟɫɤɨɟ ɫɨɛɵɬɢɟ – 
ɷɤɫɩɥɨɡɢɜɧɵɟ ɛɪɟɤɱɢɢ ɢ ɞɚɣɤɢ ɞɨɥɟɪɢɬɨɜ ɷɬɨɝɨ ɜɨɡɪɚɫɬɚ, ɩɪɨɪɵɜɚɸɳɢɟ 
ɞɟɮɨɪɦɢɪɨɜɚɧɧɵɟ ɩɟɪɦɫɤɢɟ ɩɨɪɨɞɵ (ɏ

D2) ɐɟɧɬɪɚɥɶɧɨ-ɏɚɪɚɭɥɚɯɫɤɨɝɨ 
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ɫɢɧɤɥɢɧɨɪɢɹ ɢ Ȼɵɤɨɜɫɤɨɝɨ ɚɧɬɢɤɥɢɧɨɪɢɹ, ɢɦɟɸɬ ɜɨɡɪɚɫɬ 86±4, 86.2±1.3 ɢ 
89±2 ɦɥɧ. ɥɟɬ (U-Pb, ɰɢɪɤɨɧɵ) [PrШФШpТОЯ et al., 2013a]. 

ȼ ɢɧɬɟɪɜɚɥɟ з86–75 ɦɥɧ ɥɟɬ (AFT) ɩɪɨɢɡɨɲɥɨ ɬɟɪɦɚɥɶɧɨɟ ɫɨɛɵɬɢɟ ɜ 
ɍɫɬɶ-Ɉɥɟɧɟɤɫɤɨɣ ɫɢɫɬɟɦɟ ɫɤɥɚɞɨɤ, ɫ ɤɨɬɨɪɵɦ ɦɨɝɭɬ ɛɵɬɶ ɫɜɹɡɚɧɵ 
ɩɪɟɞɩɨɥɚɝɚɟɦɵɟ ɫɤɥɚɞɱɚɬɨ-ɧɚɞɜɢɝɨɜɵɟ ɞɟɮɨɪɦɚɰɢɢ ɜɬɨɪɨɣ ɫɬɚɞɢɢ Ɉ

D1
2 ɢ 

ɤɨɬɨɪɨɦɭ ɩɪɟɞɲɟɫɬɜɨɜɚɥ ɬɟɤɬɨɧɢɱɟɫɤɢɣ ɩɨɞɴɟɦ (з 93–86 ɦɥɧ ɥɟɬ ɧɚɡɚɞ, 
AFT) ɜ Ʌɟɧɨ-Ⱥɧɚɛɚɪɫɤɨɦ ɩɪɨɝɢɛɟ. Ȼɥɢɡɤɨ ɩɨ ɜɪɟɦɟɧɢ ɩɪɨɢɡɨɲɟɥ ɩɨɞɴɟɦ 
ɜɨɫɬɨɱɧɟɟ, ɜ ɫɟɜɟɪɧɨɣ ɱɚɫɬɢ ɉɪɢɜɟɪɯɨɹɧɫɤɨɝɨ ɩɪɨɝɢɛɚ (з90–77 ɦɥɧ ɥɟɬ, 
AFT). 

ɇɟɫɤɨɥɶɤɨ ɩɨɡɞɧɟɟ (з75–61 ɦɥɧ ɥɟɬ ɧɚɡɚɞ, AFT) ɩɪɨɢɡɨɲɥɢ 
ɡɚɤɥɸɱɢɬɟɥɶɧɵɟ ɫɤɥɚɞɱɚɬɨ-ɧɚɞɜɢɝɨɜɵɟ ɞɟɮɨɪɦɚɰɢɨɧɧɵɟ ɫɨɛɵɬɢɹ ɏ

D3 ɜɨ 
ɮɪɨɧɬɟ ɏɚɪɚɭɥɚɯɫɤɨɝɨ ɫɟɝɦɟɧɬɚ, ɱɬɨ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɧɚɥɨɠɟɧɢɟɦ ɤɥɢɜɚɠɚ 
ɧɚ ɞɚɣɤɢ ɞɨɥɟɪɢɬɨɜ, ɢɦɟɸɳɢɯ ɜɨɡɪɚɫɬ 86–89 ɦɥɧ ɥɟɬ. ȼ ɷɨɰɟɧɨɜɵɯ 
ɨɬɥɨɠɟɧɢɹɯ Ʉɟɧɝɞɟɣɫɤɨɝɨ ɝɪɚɛɟɧɚ ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɟɨɛɥɚɞɚɸɬ ɡɟɪɧɚ 
ɚɩɚɬɢɬɚ, ɢɦɟɸɳɢɟ ɬɪɟɤɨɜɵɟ ɜɨɡɪɚɫɬɵ ɨɤɨɥɨ 73.6±3.5 ɦɥɧ ɥɟɬ, ɛɥɢɡɤɢɟ ɤ 
ɷɬɨɦɭ ɬɟɪɦɨɯɪɨɧɨɥɨɝɢɱɟɫɤɨɦɭ ɫɨɛɵɬɢɸ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɢ ɧɚɤɨɩɥɟɧɢɢ 
ɷɬɢɯ ɬɨɥɳ ɩɪɨɢɫɯɨɞɢɥ ɪɚɡɦɵɜ ɩɨɞɧɢɦɚɸɳɟɝɨɫɹ ɝɨɪɧɨ-ɫɤɥɚɞɱɚɬɨɝɨ 
ɫɨɨɪɭɠɟɧɢɹ.  

ɉɨɡɞɧɟɦɟɥɨɜɵɟ ɞɟɮɨɪɦɚɰɢɢ ɤɨɪɪɟɥɢɪɭɸɬ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɧɚɦɢ ɩɨ 
ɞɚɧɧɵɦ (U-TС)/He ɢɡɨɬɨɩɧɨɝɨ ɞɚɬɢɪɨɜɚɧɢɹ ɰɢɪɤɨɧɚ ɢ ɚɩɚɬɢɬɚ ɜɪɟɦɟɧɟɦ 
ɬɪɟɬɶɟɝɨ–ɩɹɬɨɝɨ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɷɬɚɩɨɜ ɧɚ ɨɫɬɪɨɜɚɯ ɇɨɜɨɫɢɛɢɪɫɤɨɝɨ 
ɚɪɯɢɩɟɥɚɝɚ, ɫɜɹɡɚɧɧɵɯ ɫ ɤɨɥɥɢɡɢɟɣ ɦɢɤɪɨɤɨɧɬɢɧɟɧɬɚ Ⱥɪɤɬɢɱɟɫɤɚɹ 
Ⱥɥɹɫɤɚ–ɑɭɤɨɬɤɚ ɫ ɋɢɛɢɪɶɸ ɢ ɨɛɪɚɡɨɜɚɧɢɟɦ ɇɨɜɨɫɢɛɢɪɫɤɨ-ɑɭɤɨɬɫɤɨɝɨ 
ɨɪɨɝɟɧɧɨɝɨ ɩɨɹɫɚ (ZHe ɜɨɡɪɚɫɬɚ 150–93 ɦɥɧ ɥɟɬ) [PrШФШpТОЯ et al., 2018a]. 
ȼɟɪɨɹɬɧɨ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɧɚɦɢ ɩɨɡɞɧɟɦɟɥɨɜɵɟ ɞɟɮɨɪɦɚɰɢɨɧɧɵɟ 
ɫɬɪɭɤɬɭɪɵ ɜ ɍɫɬɶ-Ɉɥɟɧɟɤɫɤɨɣ ɫɢɫɬɟɦɟ ɫɤɥɚɞɨɤ ɢ ɧɚ ɫɟɜɟɪɟ ɏɚɪɚɭɥɚɯɫɤɨɝɨ 
ɫɟɝɦɟɧɬɚ, ɫɜɹɡɚɧɵ ɢɦɟɧɧɨ ɫ ɷɬɢɦ ɝɟɨɞɢɧɚɦɢɱɟɫɤɢɦ ɫɨɛɵɬɢɟɦ. 

4. Каɣɧɨɡɨɣɫɤɢɟ ɞɟфɨɪɦаɰɢɢ. 
ȼ ɧɚɱɚɥɟ ɩɚɥɟɨɝɟɧɚ ɜ ɫɜɹɡɢ ɫ ɩɪɨɞɨɥɠɟɧɢɟɦ ɩɪɨɞɜɢɠɟɧɢɹ 

ɫɩɪɟɞɢɧɝɨɜɨɝɨ ɯɪɟɛɬɚ Ƚɚɤɤɟɥɹ ɜ ɸɠɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɛɵɥɢ ɨɛɪɚɡɨɜɚɧɵ 
ɤɚɣɧɨɡɨɣɫɤɢɟ ɝɪɚɛɟɧɵ, ɤɪɭɩɧɟɣɲɢɦ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ Ʉɟɧɝɞɟɣɫɤɢɣ, ɜ 
ɤɨɬɨɪɨɦ ɧɚɤɨɩɢɥɨɫɶ ɨɤɨɥɨ 600 ɦ ɨɫɚɞɤɨɜ. ɋ ɷɬɢɦ ɫɨɛɵɬɢɟɦ, ɜɟɪɨɹɬɧɨ, 
ɫɜɹɡɚɧɵ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɧɚɦɢ ɩɨ ɞɚɧɧɵɦ ɢɧɬɟɪɩɪɟɬɚɰɢɢ ɝɪɚɮɢɤɨɜ 
ɬɟɪɦɚɥɶɧɨɣ ɷɜɨɥɸɰɢɢ ɫɨɛɵɬɢɹ з 45–20 ɦɥɧ ɥɟɬ ɧɚɡɚɞ. ɉɪɢɦɟɪɧɨ ɫ ɷɬɨɝɨ 
ɜɪɟɦɟɧɢ ɧɚɱɚɥɨɫɶ ɪɚɫɬɹɠɟɧɢɟ ɧɚ ɲɟɥɶɮɟ ɦɨɪɹ Ʌɚɩɬɟɜɵɯ ɩɪɢɜɟɞɲɟɟ ɤ 
ɮɨɪɦɢɪɨɜɚɧɢɸ ɤɪɭɩɧɵɯ ɤɚɣɧɨɡɨɣɫɤɢɯ ɝɪɚɛɟɧɨɜ Ʌɚɩɬɟɜɫɤɨɣ ɪɢɮɬɨɜɨɣ 
ɫɢɫɬɟɦɵ Дɧɚɩɪ., DrКМСОЯ, 2011, 2016]. 

Ɉɬɦɟɱɚɟɦɚɹ ɫɨɜɪɟɦɟɧɧɚɹ ɜɵɫɨɤɚɹ ɫɟɣɫɦɢɱɟɫɤɚɹ ɚɤɬɢɜɧɨɫɬɶ ɜ 
Ɉɥɟɧɟɤɫɤɨɦ ɫɟɤɬɨɪɟ ɜɟɪɨɹɬɧɨ ɫɜɹɡɚɧɚ ɫ ɩɟɪɟɦɟɳɟɧɢɹɦɢ ɜɞɨɥɶ ɝɪɚɧɢɰɵ 
ȿɜɪɨɚɡɢɚɬɫɤɨɣ ɢ ɋɟɜɟɪɨ-Ⱥɦɟɪɢɤɚɧɫɤɨɣ ɥɢɬɨɫɮɟɪɧɵɯ ɩɥɢɬ Дɧɚɩɪ. ɂɦɚɟɜ ɢ 
ɞɪ., 1990; Ɍɟɤɬɨɧɢɤɚ, ɝɟɨɞɢɧɚɦɢɤɚ…2001; ɂɦɚɟɜɚ, 2022]. 
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ɁȺɄɅɘɑȿɇɂȿ 
1. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɪɚɫɲɢɪɟɧɵ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 

ɨɛ ɢɫɬɨɪɢɢ ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ ɫɟɜɟɪɧɨɣ ɱɚɫɬɢ ȼɋɇɉ, ɬɟɪɪɢɬɨɪɢɢ, 
ɩɟɪɫɩɟɤɬɢɜɧɨɣ ɧɚ ɨɛɧɚɪɭɠɟɧɢɟ ɫɬɪɚɬɟɝɢɱɟɫɤɢ ɜɚɠɧɵɯ ɬɜɟɪɞɵɯ ɩɨɥɟɡɧɵɯ 
ɢɫɤɨɩɚɟɦɵɯ ɢ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. ȼɩɟɪɜɵɟ ɞɥɹ ɷɬɨɣ ɬɟɪɪɢɬɨɪɢɢ ɪɚɫɲɢɮɪɨɜɚɧɚ 
ɤɢɧɟɦɚɬɢɤɚ ɫɤɥɚɞɱɚɬɵɯ ɢ ɪɚɡɪɵɜɧɵɯ ɞɟɮɨɪɦɚɰɢɣ; ɜɵɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ 
ɫɬɪɭɤɬɭɪɧɵɟ ɩɚɪɚɝɟɧɟɡɵ; ɭɫɬɚɧɨɜɥɟɧ ɜɨɡɪɚɫɬ ɢ ɭɬɨɱɧɟɧɚ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɮɨɪɦɢɪɨɜɚɧɢɹ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɫɬɪɭɤɬɭɪ ɮɪɨɧɬɚ 
Ɉɥɟɧɟɤɫɤɨɝɨ ɫɟɤɬɨɪɚ, ɏɚɪɚɭɥɚɯɫɤɨɝɨ ɢ Ʉɭɪɚɧɚɯɫɤɨɝɨ ɫɟɝɦɟɧɬɨɜ ȼɋɇɉ. 
Ɉɩɪɟɞɟɥɟɧɵ ɧɚɩɪɚɜɥɟɧɢɹ ɝɥɚɜɧɵɯ ɨɫɟɣ ɩɚɥɟɨɧɚɩɪɹɠɟɧɢɣ, ɩɪɢ 
ɜɨɡɞɟɣɫɬɜɢɢ ɤɨɬɨɪɵɯ ɛɵɥɢ ɫɮɨɪɦɢɪɨɜɚɧɵ ɦɟɡɨɡɨɣɫɤɨ–ɤɚɣɧɨɡɨɣɫɤɢɟ 
ɞɟɮɨɪɦɚɰɢɨɧɧɵɟ ɫɬɪɭɤɬɭɪɵ. ɉɪɟɞɥɨɠɟɧɚ ɦɨɞɟɥɶ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɤɨɧɰɟɧɬɪɢɱɟɫɤɢɯ ɚɧɬɢɤɥɢɧɚɥɶɧɵɯ ɫɬɪɭɤɬɭɪ ɢ ɫɜɹɡɚɧɧɵɯ ɫ 
ɧɢɦɢ ɪɚɡɪɵɜɧɵɯ ɧɚɪɭɲɟɧɢɣ. ɍɫɬɚɧɨɜɥɟɧɵ ɨɫɧɨɜɧɵɟ ɱɟɪɬɵ ɫɯɨɞɫɬɜɚ ɜ 
ɫɬɪɨɟɧɢɢ, ɦɨɪɮɨɥɨɝɢɢ, ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɢ ɫɤɥɚɞɱɚɬɵɯ ɢ ɪɚɡɪɵɜɧɵɯ 
ɞɟɮɨɪɦɚɰɢɣ ɜ ɢɡɭɱɟɧɧɵɯ ɤɪɭɩɧɵɯ ɚɧɬɢɤɥɢɧɚɥɹɯ. ɉɪɟɞɥɨɠɟɧɵ ɦɨɞɟɥɢ 
ɝɥɭɛɢɧɧɨɝɨ ɫɬɪɨɟɧɢɹ ɢɡɭɱɟɧɧɵɯ ɪɟɝɢɨɧɨɜ. ɉɨɞɬɜɟɪɠɞɟɧɨ ɞɭɩɥɟɤɫɧɨɟ 
ɫɬɪɨɟɧɢɟ Ɉɥɟɧɟɤɫɤɨɝɨ ɫɟɤɬɨɪɚ ȼɋɇɉ. 

2. ȼɩɟɪɜɵɟ ɞɥɹ ɢɡɭɱɚɟɦɨɣ ɬɟɪɪɢɬɨɪɢɢ ɩɪɨɜɟɞɟɧɨ ɬɪɟɤɨɜɨɟ ɞɚɬɢɪɨɜɚɧɢɟ 
ɚɩɚɬɢɬɨɜ (AFT), ɩɨ ɞɚɧɧɵɦ ɤɨɬɨɪɨɝɨ, ɚ ɬɚɤɠɟ (U-TС)/He ɚɧɚɥɢɡɚ ɢɡɨɬɨɩɧɨɣ 
ɝɟɨɯɪɨɧɨɥɨɝɢɢ ɜɩɟɪɜɵɟ ɭɫɬɚɧɨɜɥɟɧɵ ɨɫɧɨɜɧɵɟ ɜɪɟɦɟɧɧɵɟ ɢɧɬɟɪɜɚɥɵ 
ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɩɨɞɧɹɬɢɣ ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɟɣ ȼɋɇɉ, ɫɜɹɡɚɧɧɵɟ ɫ 
ɜɵɞɟɥɟɧɧɵɦɢ ɷɬɚɩɚɦɢ ɞɟɮɨɪɦɚɰɢɣ: ɪɚɧɧɟɸɪɫɤɢɣ (з190–171 ɦɥɧ ɥɟɬ), 
ɩɨɡɞɧɟɸɪɫɤɨ-ɪɚɧɧɟɦɟɥɨɜɨɣ (з148–117 ɦɥɧ ɥɟɬ – Ɉ

D1
1, ɏ
D1, Ʉ

D1 ɢ Ʉ
D2) ɢ 

ɩɨɡɞɧɟɦɟɥɨɜɨɣ (з 95–90 ɦɥɧ ɥɟɬ – ɏ
D2, з86–75 ɦɥɧ ɥɟɬ – Ɉ

D1
2, з75–61 ɦɥɧ 

ɥɟɬ – ɏ
D3). Ɇɨɳɧɨɫɬɶ ɷɪɨɞɢɪɨɜɚɧɧɵɯ ɩɨɪɨɞ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɨɬ ɋɢɛɢɪɫɤɨɣ 

ɩɥɚɬɮɨɪɦɵ ɜ ɜɨɫɬɨɱɧɨɦ ɢ ɫɟɜɟɪɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɜ ɫɬɨɪɨɧɭ ɫɤɥɚɞɱɚɬɵɯ 
ɨɛɥɚɫɬɟɣ ɨɬ 2 ɤɦ ɞɨ ɛɨɥɟɟ ɱɟɦ 6 ɤɦ. ɋ ɧɚɢɛɨɥɶɲɟɣ ɫɤɨɪɨɫɬɶɸ ɩɨɪɨɞɵ 
ɞɟɧɭɞɢɪɨɜɚɥɢ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɍɫɬɶ-Ɉɥɟɧɟɤɫɤɨɣ ɫɢɫɬɟɦɵ ɫɤɥɚɞɨɤ, ɚ 
ɬɚɤɠɟ ɧɚ ɫɟɜɟɪɟ ɏɚɪɚɭɥɚɯɫɤɨɝɨ ɫɟɝɦɟɧɬɚ. 

3. Ɉɩɪɟɞɟɥɟɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɩɨɡɢɰɢɹ ɪɭɞɧɵɯ ɬɟɥ ɫ Ag-

ɩɨɥɢɦɟɬɚɥɥɢɱɟɫɤɨɣ ɦɢɧɟɪɚɥɢɡɚɰɢɟɣ Ɇɚɧɝɚɡɟɣɫɤɨɝɨ ɪɭɞɧɨɝɨ ɭɡɥɚ ɜ ɹɞɪɟ 
ɗɧɞɵɛɚɥɶɫɤɨɣ ɚɧɬɢɤɥɢɧɚɥɢ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ Ʉɭɪɚɧɚɯɫɤɨɝɨ ɫɟɝɦɟɧɬɚ 
ȼɋɇɉ (ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɇɢɠɧɟ-, ȼɟɪɯɧɟɷɧɞɵɛɚɥɶɫɤɨɟ, Ȼɟɡɵɦɹɧɧɨɟ, 
ɋɬɟɪɠɧɟɜɨɟ ɢ ɋɟɦɟɧɨɜɫɤɨɟ). ɉɨ ɞɚɧɧɵɦ U-Pb ɢ 40Ar/39Ar ɞɚɬɢɪɨɜɚɧɢɹ 
ɩɪɨɪɵɜɚɸɳɢɯ ɫɤɥɚɞɱɚɬɨɫɬɶ ɦɚɝɦɚɬɢɱɟɫɤɢɯ ɨɛɪɚɡɨɜɚɧɢɣ ɭɫɬɚɧɨɜɥɟɧ ɞɨ 
ɫɟɧɨɦɚɧɫɤɢɣ ɜɨɡɪɚɫɬ ɞɟɮɨɪɦɚɰɢɣ.  

4. ȼɩɟɪɜɵɟ ɩɨ ɞɚɧɧɵɦ ɫɬɪɭɤɬɭɪɧɨɝɨ ɚɧɚɥɢɡɚ, ɢɡɨɬɨɩɧɨɣ ɝɟɨɯɪɨɧɨɥɨɝɢɢ 
ɢ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɬɟɪɦɨɯɪɨɧɨɥɨɝɢɢ ɩɪɨɜɟɞɟɧɚ ɤɨɪɪɟɥɹɰɢɹ 
ɦɟɡɨɡɨɣɫɤɢɯ ɢ ɤɚɣɧɨɡɨɣɫɤɢɯ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɫɨɛɵɬɢɣ ɧɚ ɫɟɜɟɪɟ ɢ ɜ 
ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ȼɋɇɉ ɫɨ ɫɦɟɠɧɵɦɢ ɪɟɝɢɨɧɚɦɢ ɇɨɜɨɫɢɛɢɪɫɤɨ-
ɑɭɤɨɬɫɤɨɝɨ ɢ Ɍɚɣɦɵɪɨ-ɋɟɜɟɪɨɡɟɦɟɥɶɫɤɨɝɨ ɨɪɨɝɟɧɧɵɯ ɩɨɹɫɨɜ, ɢ 
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ɪɢɮɬɨɝɟɧɧɵɦɢ ɫɬɪɭɤɬɭɪɚɦɢ, ɫɜɹɡɚɧɧɵɦɢ ɫ ɪɚɫɤɪɵɬɢɟɦ ȿɜɪɚɡɢɣɫɤɨɝɨ 
ɨɤɟɚɧɢɱɟɫɤɨɝɨ ɛɚɫɫɟɣɧɚ. 

5. Ⱦɚɧɧɵɟ ɩɨ ɫɬɪɭɤɬɭɪɧɨɦɭ ɫɬɪɨɟɧɢɸ ɢ ɬɟɤɬɨɧɢɱɟɫɤɨɣ ɷɜɨɥɸɰɢɢ 
ɫɟɜɟɪɨ-ɜɨɫɬɨɤɚ ɋɢɛɢɪɫɤɨɣ ɩɥɚɬɮɨɪɦɵ ɢ ɫɟɜɟɪɧɨɝɨ ɮɥɚɧɝɚ ȼɋɇɉ ɛɭɞɭɬ 
ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɫɨɡɞɚɧɢɸ ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɨɫɧɨɜɵ ɞɥɹ ɚɞɟɤɜɚɬɧɨɣ 
ɢɧɬɟɪɩɪɟɬɚɰɢɢ ɫɬɪɨɟɧɢɹ ɚɤɭɫɬɢɱɟɫɤɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɢ ɨɫɚɞɨɱɧɨɝɨ ɱɟɯɥɚ 
ɦɟɡɨ–ɤɚɣɧɨɡɨɣɫɤɢɯ ɛɚɫɫɟɣɧɨɜ ɫɟɞɢɦɟɧɬɚɰɢɢ ɲɟɥɶɮɚ ɦɨɪɹ Ʌɚɩɬɟɜɵɯ; 
ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɩɪɢ ɫɨɡɞɚɧɢɢ ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢ ɬɟɤɬɨɧɢɱɟɫɤɢɯ 
ɤɚɪɬ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢɦɟɸɬ ɫɬɪɚɬɟɝɢɱɟɫɤɨɟ 
ɡɧɚɱɟɧɢɟ ɞɥɹ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɢ ɫɵɪɶɟɜɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɨɫɜɨɟɧɢɹ 
ɚɪɤɬɢɱɟɫɤɨɣ ɡɨɧɵ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. 

 
Ɉɫɧɨɜɧɵɟ ɩɭɛɥɢɤɚɰɢɢ ɩɨ ɬɟɦɟ ɞɢɫɫɟɪɬɚɰɢɢ 

В ɠɭɪɧɚɥɚɯ, ɪɟɤɨɦɟɧɞɨɜɚɧɧыɯ ВАК Ɇɢɧɨɛɪɧɚɭɤɢ Рɨɫɫɢɢ: 
1. ȼɚɫɢɥɶɟɜ, Ⱦ.Ⱥ., ɉɪɨɤɨɩɶɟɜ, Ⱥ.ȼ., ɂɜɟɧɫɟɧ, Ƚ.ȼ. Ʌɢɬɨɯɢɦɢɹ 

ɜɟɪɯɧɟɤɚɦɟɧɧɨɭɝɨɥɶɧɵɯ – ɧɢɠɧɟɩɟɪɦɫɤɢɯ ɢ ɬɪɢɚɫɨɜɵɯ ɨɬɥɨɠɟɧɢɣ 
ɜɨɫɬɨɱɧɨɝɨ ɤɪɵɥɚ Ʉɭɪɚɧɚɯɫɤɨɝɨ ɚɧɬɢɤɥɢɧɨɪɢɹ (Ɂɚɩɚɞɧɨɟ ȼɟɪɯɨɹɧɶɟ) // 
Ɉɬɟɱɟɫɬɜɟɧɧɚɹ ɝɟɨɥɨɝɢɹ, 2010. – № 5. – ɋ. 75–83. 

2. ȼɚɫɢɥɶɟɜ, Ⱦ.Ⱥ., ɂɜɟɧɫɟɧ, Ƚ.ȼ., ɉɪɨɤɨɩɶɟɜ, Ⱥ.ȼ. Ʌɢɬɨɯɢɦɢɹ 
ɜɟɪɯɧɟɩɚɥɟɨɡɨɣɫɤɨ-ɦɟɡɨɡɨɣɫɤɢɯ ɨɬɥɨɠɟɧɢɣ ɍɫɬɶ-Ɉɥɟɧɟɤɫɤɨɣ ɫɢɫɬɟɦɵ 
ɫɤɥɚɞɨɤ // Ɉɬɟɱɟɫɬɜɟɧɧɚɹ ɝɟɨɥɨɝɢɹ, 2011. – № 5. – ɋ.89–96. 

3. ȼɚɫɢɥɶɟɜ, Ⱦ.Ⱥ., ɉɪɨɤɨɩɶɟɜ, Ⱥ.ȼ. Ƚɥɭɛɢɧɧɨɟ ɫɬɪɨɟɧɢɟ Ɉɥɟɧɟɤɫɤɨɝɨ 
ɫɟɤɬɨɪɚ ȼɟɪɯɨɹɧɫɤɨɝɨ ɫɤɥɚɞɱɚɬɨ-ɧɚɞɜɢɝɨɜɨɝɨ ɩɨɹɫɚ ɩɨ ɞɚɧɧɵɦ 
ɢɧɬɟɪɩɪɟɬɚɰɢɢ ɫɟɣɫɦɨɪɚɡɜɟɞɨɱɧɵɯ ɜɪɟɦɟɧɧɵɯ ɩɪɨɮɢɥɟɣ //Ɉɬɟɱɟɫɬɜɟɧɧɚɹ 
ɝɟɨɥɨɝɢɹ, 2012ɚ. – № 5. – ɋ. 62–66. 

4. ȼɚɫɢɥɶɟɜ, Ⱦ.Ⱥ., ɉɪɨɤɨɩɶɟɜ, Ⱥ.ȼ. ɋɬɪɭɤɬɭɪɚ ɢ ɬɟɤɬɨɧɨɮɢɡɢɤɚ ɍɫɬɶ-
Ɉɥɟɧɟɤɫɤɨɣ ɫɢɫɬɟɦɵ ɫɤɥɚɞɨɤ (Ⱥɪɤɬɢɱɟɫɤɚɹ əɤɭɬɢɹ) // ɇɚɭɤɚ ɢ 
ɨɛɪɚɡɨɜɚɧɢɟ, 2012ɛ. – №3 (67). – ɋ. 7–13. 

5. ȼɚɫɢɥɶɟɜ, Ⱦ.Ⱥ., ɂɜɟɧɫɟɧ, Ƚ.ȼ., ȿɪɲɨɜɚ, ȼ.Ȼ., ɉɪɨɤɨɩɶɟɜ, Ⱥ.ȼ. 
Ɉɫɨɛɟɧɧɨɫɬɢ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɧɢɠɧɟɦɟɥɨɜɵɯ ɨɬɥɨɠɟɧɢɣ ɫɟɜɟɪɧɨɣ 
ɱɚɫɬɢ ɉɪɢɜɟɪɯɨɹɧɫɤɨɝɨ ɤɪɚɟɜɨɝɨ ɩɪɨɝɢɛɚ // Ɉɬɟɱɟɫɬɜɟɧɧɚɹ ɝɟɨɥɨɝɢɹ, 
2013ɚ. – № 5. – ɋ. 106–115. 

6. ȼɚɫɢɥɶɟɜ, Ⱦ.Ⱥ., ɂɜɟɧɫɟɧ, Ƚ.ȼ., ȿɪɲɨɜɚ, ȼ.Ȼ. Ʌɢɬɨɯɢɦɢɹ 
ɫɪɟɞɧɟɸɪɫɤɨ-ɧɢɠɧɟɦɟɥɨɜɵɯ ɬɟɪɪɢɝɟɧɧɵɯ ɩɨɪɨɞ ɫɟɜɟɪɧɨɣ ɱɚɫɬɢ 
ɉɪɢɜɟɪɯɨɹɧɫɤɨɝɨ ɩɪɨɝɢɛɚ // Ɉɬɟɱɟɫɬɜɟɧɧɚɹ ɝɟɨɥɨɝɢɹ, 2014ɚ. – № 5. – ɋ. 
24–32. 

7. ȼɚɫɢɥɶɟɜ, Ⱦ.Ⱥ., ɉɪɨɤɨɩɶɟɜ, Ⱥ.ȼ., ɏɭɞɨɥɟɣ, Ⱥ.Ʉ., ȿɪɲɨɜɚ, ȼ.Ȼ., 
Ʉɚɡɚɤɨɜɚ, Ƚ.Ƚ., ȼɟɬɪɨɜ, ȿ.ȼ. Ɍɟɪɦɨɯɪɨɧɨɥɨɝɢɹ ɫɟɜɟɪɧɨɣ ɱɚɫɬɢ 
ȼɟɪɯɨɹɧɫɤɨɝɨ ɫɤɥɚɞɱɚɬɨ-ɧɚɞɜɢɝɨɜɨɝɨ ɩɨɹɫɚ ɩɨ ɞɚɧɧɵɦ ɬɪɟɤɨɜɨɝɨ 
ɞɚɬɢɪɨɜɚɧɢɹ ɚɩɚɬɢɬɚ // ɉɪɢɪɨɞɧɵɟ ɪɟɫɭɪɫɵ Ⱥɪɤɬɢɤɢ ɢ ɋɭɛɚɪɤɬɢɤɢ, 2019. – 
Ɍ. 24. – № 4. – ɋ. 49–66.  



20 
 

 

8. ɉɪɨɤɨɩɶɟɜ, Ⱥ.ȼ., ɏɭɞɨɥɟɣ, Ⱥ.Ʉ., Ʉɨɪɨɥɟɜɚ, Ɉ.ȼ., Ʉɚɡɚɤɨɜɚ, Ƚ.Ƚ., 
Ʌɨɯɨɜ, Ⱦ.Ʉ., Ɇɚɥɵɲɟɜ, ɋ.ȼ., Ɂɚɣɰɟɜ, Ⱥ.ɂ., Ɋɨɟɜ, ɋ.ɉ., ɋɟɪɝɟɟɜ, ɋ.Ⱥ., 
Ȼɟɪɟɠɧɚɹ, ɇ.Ƚ., ȼɚɫɢɥɶɟɜ, Ⱦ.Ⱥ. Ɋɚɧɧɟɤɟɦɛɪɢɣɫɤɢɣ ɛɢɦɨɞɚɥɶɧɵɣ 
ɦɚɝɦɚɬɢɡɦ ɧɚ ɫɟɜɟɪɨ-ɜɨɫɬɨɤɟ ɋɢɛɢɪɫɤɨɝɨ ɤɪɚɬɨɧɚ // Ƚɟɨɥɨɝɢɹ ɢ ɝɟɨɮɢɡɢɤɚ. 
– 2016. – Ɍ. 57. – № 1. – ɋ. 199–224. 

9. ɉɪɨɤɨɩɶɟɜ, Ⱥ.ȼ., Ȼɨɪɢɫɟɧɤɨ, Ⱥ.ɋ., Ƚɚɦɹɧɢɧ, Ƚ.ɇ., Ɏɪɢɞɨɜɫɤɢɣ, ȼ.ɘ., 
Ʉɨɧɞɪɚɬɶɟɜɚ, Ʌ.Ⱥ., Ⱥɧɢɫɢɦɨɜɚ, Ƚ.ɋ., Ɍɪɭɧɢɥɢɧɚ, ȼ.Ⱥ., ȼɚɫɸɤɨɜɚ, ȿ.Ⱥ., 
ɂɜɚɧɨɜ, Ⱥ.ɂ., Ɍɪɚɜɢɧ, Ⱥ.ȼ., Ʉɨɪɨɥɟɜɚ, Ɉ.ȼ., ȼɚɫɢɥɶɟɜ, Ⱦ.Ⱥ., ɉɨɧɨɦɚɪɱɭɤ, 
Ⱥ.ȼ. ȼɨɡɪɚɫɬɧɵɟ ɪɭɛɟɠɢ ɢ ɝɟɨɞɢɧɚɦɢɱɟɫɤɢɟ ɨɛɫɬɚɧɨɜɤɢ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɢ ɦɚɝɦɚɬɢɱɟɫɤɢɯ ɨɛɪɚɡɨɜɚɧɢɣ ȼɟɪɯɨɹɧɨ-Ʉɨɥɵɦɫɤɨɣ 
ɫɤɥɚɞɱɚɬɨɣ ɨɛɥɚɫɬɢ // Ƚɟɨɥɨɝɢɹ ɢ ɝɟɨɮɢɡɢɤɚ, 2018. – Ɍ. 59. – № 10. – ɋ. 
1542–1563. 

10. Ɍɪɟɬɶɹɤɨɜ, Ɏ.Ɏ., ɉɪɨɤɨɩɶɟɜ, Ⱥ.ȼ., ȼɚɫɢɥɶɟɜ, Ⱦ.Ⱥ. Ɍɟɤɬɨɧɢɱɟɫɤɢɟ 
ɫɬɪɭɤɬɭɪɵ Ɇɚɧɝɚɡɟɣɫɤɨɝɨ ɪɭɞɧɨɝɨ ɭɡɥɚ (Ɂɚɩɚɞɧɨɟ ȼɟɪɯɨɹɧɶɟ, ȼɨɫɬɨɱɧɚɹ 
əɤɭɬɢɹ) // Ɉɬɟɱɟɫɬɜɟɧɧɚɹ ɝɟɨɥɨɝɢɹ, 2008. – № 5. – ɋ. 42–49. 

11. PШХвКЧsФв, O.P., PrШФШpТОЯ, A.V., KШrШХОЯК, O.V., TШЦsСТЧ, M.D., 
RОЯОrНКЭЭШ, V.V., SОХвКЭТЭsФв, A.ВЮ., TrКЯТЧ, A.V., VКsТХТОЯ, D.A. TТЦО 
МШrrОХКЭТШЧ ЛОЭаООЧ ЭСО ПШrЦКЭТШЧ ШП НТФО sаКrЦs КЧН МrЮsЭКХ ОбЭОЧsТШЧ sЭКРОs 
ТЧ ЭСО MТННХО PКХОШгШТМ VТХвЮТ rТПЭ ЛКsТЧ (SТЛОrТКЧ pХКЭПШrЦ) // LТЭСШs. – 2017. – 
V. 282–283. – P. 45–64. 

12. PrШФШpТОЯ, A.V., ErsСШЯК, V.B., AЧПТЧsШЧ, O., SЭШМФХТ, D., PШаОХХ, J., 
KСЮНШХОв, A.K., VКsТХТОЯ, D.A., SШЛШХОЯ, N.N., PОЭrШЯ, E.O. TОМЭШЧТМs ШП ЭСО 
NОа SТЛОrТКЧ IsХКЧНs ArМСТpОХКРШ: SЭrЮМЭЮrКХ SЭвХОs КЧН LШа-TОЦpОrКЭЮrО 
TСОrЦШМСrШЧШХШРв // JШЮrЧКХ ШП GОШНвЧКЦТМs. – 2018a. – V. 121. – P. 155–184. 

13. PrШФШpТОЯ, A.V., ErsСШЯК, V.B., KСЮНШХОв, A.K., VКsТХТОЯ, D.A., 
BКrКЧШЯ, V.V., KКХТЧТЧ, M.A. PrО-mid-FrКsЧТКЧ КЧРЮХКr ЮЧМШЧПШrЦТЭв ШЧ 
KШЭОХ'Чв IsХКЧН (NОа SТЛОrТКЧ IsХКЧНs ArМСТpОХКРШ): ОЯТНОЧМО ШП MТН-PКХОШгШТМ 
DОПШrЦКЭТШЧ ТЧ ЭСО RЮssТКЧ HТРС ArМЭТМ // ArФЭШs. – 2018b. 4: 25. 

 
В ɢɡɞɚɧɢяɯ, ɢɧɞɟɤɫɢɪɭɟɦыɯ ɜ ɛɢɛɥɢɨɝɪɚɮɢɱɟɫɤɢɯ ɛɚɡɚɯ WoS/SCOPUS: 
1. PrШФШpТОЯ, A.V., TrОЭвКФШЯ, F.F., VКsТХТОЯ, D.A. TОМЭШЧТМ structures of 

the MКЧРКгОвК ore cluster (VОrФСШвКЧsФ Range, NE Asia) // IOP Conf. SОrТОs: 
EКrЭС КЧН EЧЯТrШЧЦОЧЭКХ SМТОЧМО. – IOP PЮЛХТsСТЧР, 2020. – V. 609 – P. 
012065.  

2. VКsТХТОЯ, D.A., PrШФШpТОЯ, A.V., TrОЭвКФШЯ, F.F. CШЦpКrКЭТЯО КЧКХвsТs ШП 
ЭОМЭШЧТМ sЭrЮМЭЮrОs ШП ЭСО North-EКsЭОrЧ КЧН EКsЭОrЧ ПrКЦТЧР ШП ЭСО SТЛОrТКЧ 
pХКЭПШrЦ (NШrЭС-EКsЭ AsТК) // 18ЭС IЧЭОrЧКЭТШЧКХ MЮХЭТНТsМТpХТЧКrв SМТОЧЭТПТМ 
GОШCШЧПОrОЧМО (SGEM 2018). CШЧПОrОЧМО prШМООНТЧРs. 2018. VШХ. 18. Iss.1.1. 
– P. 43–50. 

3. VКsТХТОЯ, D.A., PrШФШpТОЯ, A.V. PКХОШsЭrОss КбОs ТЧ ЭСО NШrЭС-ОКsЭОrЧ КЧН 
EКsЭОrЧ ПШХНОН ПrКЦТЧР ШП ЭСО SТЛОrТКЧ pХКЭПШrЦ // 19ЭС IЧЭОrЧКЭТШЧКХ 



21 
 

 

MЮХЭТНТsМТpХТЧКrв SМТОЧЭТПТМ GОШCШЧПОrОЧМО (SGEM 2019). CШЧПОrОЧМО 
proceedings. 2019. Vol. 19. Iss.1.1. – P. 421–428 

 
ɇɚɢɛɨɥɟɟ ɡɧɚɱɢɦыɟ ɬɟɡɢɫы ɞɨɤɥɚɞɨɜ ɜ ɦɚɬɟɪɢɚɥɚɯ ɤɨɧɮɟɪɟɧɰɢɣ, 

ɢɧɞɟɤɫɢɪɭɟɦыɯ ɜ ɛɢɛɥɢɨɝɪɚɮɢɱɟɫɤɢɯ ɛɚɡɚɯ РИɇЦ: 
1. ȼɚɫɢɥɶɟɜ, Ⱦ.Ⱥ., ɉɪɨɤɨɩɶɟɜ, Ⱥ.ȼ., ɏɭɞɨɥɟɣ, Ⱥ.Ʉ., Ʉɚɡɚɤɨɜɚ, Ƚ.Ƚ., 

ȼɟɬɪɨɜ, ȿ.ȼ. Ɍɟɪɦɨɯɪɨɧɨɥɨɝɢɹ ɍɫɬɶ-Ɉɥɟɧɟɤɫɤɨɣ ɫɢɫɬɟɦɵ ɫɤɥɚɞɨɤ ɢ ɫɟɜɟɪɚ 
Ɉɥɟɧɟɤɫɤɨɝɨ ɩɨɞɧɹɬɢɹ ɩɨ ɞɚɧɧɵɦ ɬɪɟɤɨɜɨɝɨ ɞɚɬɢɪɨɜɚɧɢɹ ɚɩɚɬɢɬɚ // 
Ƚɟɨɥɨɝɢɹ ɢ ɦɢɧɟɪɚɥɶɧɨ-ɫɵɪɶɟɜɵɟ ɪɟɫɭɪɫɵ ɋɟɜɟɪɨ-ȼɨɫɬɨɤɚ Ɋɨɫɫɢɢ: 
ɦɚɬɟɪɢɚɥɵ VIII ȼɫɟɪɨɫɫɢɣɫɤɨɣ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ. – 
əɤɭɬɫɤ: ɂɡɞɚɬɟɥɶɫɬɜɨ ɂɧɫɬɢɬɭɬɚ ɦɟɪɡɥɨɬɨɜɟɞɟɧɢɹ ɢɦ. ɉ.ɂ. Ɇɟɥɶɧɢɤɨɜɚ 
ɋɈ ɊȺɇ, 2018. – Ɍ. 2. – ɋ. 32–36. 
2. ɉɪɨɤɨɩɶɟɜ, Ⱥ.ȼ., ɉɚɜɥɨɜɚ, Ƚ.Ƚ., Ȼɨɪɢɫɟɧɤɨ, Ⱥ.ɋ., Ɍɪɚɜɢɧ, Ⱥ.ȼ., 

Ɍɨɪɨ, ɏ., Ɍɪɟɬɶɹɤɨɜ, Ɏ.Ɏ., Ɂɚɣɰɟɜ, Ⱥ.ɂ., Ȼɚɯɚɪɟɜ, Ⱥ.Ƚ., Ɍɪɭɧɢɥɢɧɚ, ȼ.Ⱥ., 
ȼɚɫɢɥɶɟɜ, Ⱦ.Ⱥ., Ɋɨɟɜ, ɋ.ɉ. Ⱦɚɣɤɢ ɢ ɩɥɭɬɨɧɵ ɩɨɩɟɪɟɱɧɵɯ ɦɚɝɦɚɬɢɱɟɫɤɢɯ 
ɩɨɹɫɨɜ ȼɟɪɯɨɹɧɫɤɨɝɨ ɫɤɥɚɞɱɚɬɨ-ɧɚɞɜɢɝɨɜɨɝɨ ɩɨɹɫɚ: ɧɨɜɵɟ 
ɝɟɨɯɪɨɧɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɢ ɢɯ ɝɟɨɞɢɧɚɦɢɱɟɫɤɚɹ ɢɧɬɟɪɩɪɟɬɚɰɢɹ // 
Ɍɟɤɬɨɧɢɤɚ ɢ ɝɟɨɞɢɧɚɦɢɤɚ ɫɤɥɚɞɱɚɬɵɯ ɩɨɹɫɨɜ ɢ ɩɥɚɬɮɨɪɦ ɮɚɧɟɪɨɡɨɹ. – 
Ɇɨɫɤɜɚ: ȽȿɈɋ, 2010. – ɋ. 174 – 177. 
3. PrШФШpТОЯ, A.V., KСЮНШХОв, A.K., EРШrШЯ, A.ВЮ., GОrЭsОЯК, M.V., 

AПКЧКsТОЯК, E.V., SОrРООЧФШ, A.I., ErsСШЯК, V.B., VКsТХТОЯ, D.A. LКЭО 
CrОЭКМОШЮs – EКrХв CОЧШгШТМ IЧНТМКЭШrs ШП CШЧЭТЧОЧЭКХ EбЭОЧsТШЧ ШЧ ЭСО LКpЭОЯ 
SОК SСШrО (NШrЭС VОrФСШвКЧsФ) // TСО PШХКr PОЭrШХОЮЦ PШЭОЧЭТКХ (3P ArМЭТМ), 
15-18 ШМЭШЛОr 2013. CШЧПОrОЧМО & EбСТЛТЭТШЧ AЛsЭrКМЭs. – SЭКЯКЧРОr, NШrаКв, 
2013К. – PКpОr 170. 
4. PrШФШpТОЯ, A.V., KСЮНШХОв, A.K., ErsСШЯК, V.B., VКsТХТОЯ, D.A. 

SЭrЮМЭЮrО КЧН LКЭО MОsШгШТМ – EКrХв CОЧШгШТМ EЯШХЮЭТШЧ ШП ЭСО VОrФСШвКЧsФ 
КЧН OХОЧОФ ПШХН ЛОХЭs (LКpЭОЯ SОК sСШrО) JЮЧМЭТШЧ Г // TСО PШХКr PОЭrШХОЮЦ 
PШЭОЧЭТКХ (3P ArМЭТМ), 15-18 ШМЭШЛОr 2013. CШЧПОrОЧМО & EбСТЛТЭТШЧ AЛsЭrКМЭs. – 
SЭКЯКЧРОr, NШrаКв, 2013Л. – PКpОr 48. 



NP{1-2

P1 {2

{1-2

ɏɑɟɤɭɪɨɜɫɤɚɹ ɚɧɬɢɤɥɢɧɚɥɶ ( D )2

ɏ
F2

ɏɑɟɤɭɪɨɜɫɤɢɣ ɧɚɞɜɢɝ ( D )2

ɏ( D )1

ɏ( D )2

s3

ɏ
F1

ɏ
F1 ɏ

F1

ɩɥɚɧ ɩɥɚɧ ɩɥɚɧ

Ɂ ȼ

2 м

10 см 10 см 10 см

NP
NP

NP

T cr3

T an2

ɘɁɋȼ

2 м

20 40 60 80 100
0

30

60

90

120

150

ɂɧɬɟɝɪɚɥɶɧɵɣ ɜɨɡɪɚɫɬ = 99.0±1.2 ɦɥɧ ɥɟɬ

ȼɨɡɪɚɫɬ ɩɥɚɬɨ = 98.4±1.2 ɦɥɧ ɥɟɬ

Ɉɛɪ. ɌɊ-241141 (Ʉɭɪɚɧɚɯɫɤɢɣ ɚɧɬɢɤɥɢɧɨɪɢɣ, 
ɝɪɚɧɢɬ-ɩɨɪɮɢɪ) - ɫɟɪɢɰɢɬ

0
39ȼɵɞɟɥɟɧɧɵɣ Ar, % 

ȼ
ɨɡ

ɪ
ɚ

ɫɬ
, 

ɦ
ɥ

ɧ
 ɥ

ɟɬ

100

110

0,0145

0,0155

0,0165

0,0175

0,0185

0,085 0,095 0,105 0,115 0,125 0,135

207 235
Pb/ U

2
0

6
2

3
8

P
b
/

U

Ɍ = 104.9±1.4 ɦɥɧ ɥɟɬ
MSАD = 0.017

07Aɉ145
ɞɚɣɤɚ, ɝɪɚɧɢɬ-ɩɨɪɮɢɪ 
(7 ɬɨɱɟɤ)

ɦ. Ɍɟɪɩɹɣ-Ɍɭɦɫɚ
ɈɅȿɇȿɄɋɄɂɃ

ɁȺɅɂȼ

ɨ. Ⱦɹɧɝɵɥɚɯ
Ȼɵɤɨɜɫɤɢɣ

ɛɭɯɬɚ
Ɍɢɤɫɢ

ɨ. Ɇɭɨɫɬɚɯ

ɝɭɛɚ
Ȼɭɨɪ-ɏɚɹ

120° 126° 132°

72°

120°

72°

68°

132°

126°

68°

D -C3 1

D D

{

{

{

V-{

V-{

V-{

V-{

PR

PR

PRK

K

K

K

K

K

J -K3 1

J -K3 1

T

T

T
T

T

T

T

T

T

T
T

T

T
T

T

T

T

T

T

T

T

T

T

T

T

T

T T

T

T

T

T

T

J
J

J

J

J

J

J

J

J

J

J

J

J

J

J

J

J

J

J

J
J

J

J

J

J

J

J

J

J

J

J

T -J3 1

T -J3 1

T -J3 1

P

P

P

P

P

P

P P

P

P

P

P

P

P

P

P

P
P

P

P

P

P

P

P

P

P

P

P
P

P

P

P

P

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C

C -P3 1

C -P2 1

C -P2 1

}-N

}-N

}-N

}-N

}-N

}-N

}-N
}-N

gPR1

nbPR2

gPR1

gPR1

nbPR2

nbD -C3 1

gdK1

gK1

gK1

gK1

PR

Q

Q

Q
Q

3Ɉɥɟɧɟɤɫɤɨɟ 
ɩɨɞɧɹɬɢɟ

ɋ
ɂ

Ȼ
ɂ

Ɋ
ɋ

Ʉ
Ⱥ

ə
 

ɉ
Ʌ

Ⱥ
Ɍ

Ɏ
Ɉ

Ɋ
Ɇ

Ⱥ

ɉ
ɪɢɜɟɪɯɨɹɧɫɤɢɣ ɤɪɚɟɜɨɣ ɩɪɨɝɢɛ

Ɉ
ɪɭɥɝɚɧɫɤɢɣ ɚɧɬɢɤɥɢɧɨɪɢɣ

Ʉɭɪɚɧɚɯɫɤɢɣ

ɚɧɬɢɤɥɢɧɨɪɢɣ
ɋ

ɚɪɬɚɧɝɫɤɢɣ ɫɢɧɤɥ
ɢɧɨɪɢɣɁ

Ɉ
ɇ

Ⱥ
 Ɏ

Ɉ
Ɋ

Ʌ
Ⱥ

ɇ
Ⱦ

Ⱥ

ɁɈ
ɇ

Ⱥ
 ɏ

ɂ
ɇ

Ɍ
ȿ

Ɋ
Ʌ

Ⱥ
ɇ

Ⱦ
Ⱥ

Ɉ
ɦ

ɨɥ
ɨɣɫɤɢɣ

 ɫɢɧɤɥ
ɢɧɨɪɢɣ

ɋ
ɪ
ɟɞ

ɧɟ
ɹɧ

ɫɤ
ɢ
ɣ

 ɚ
ɧɬ

ɢ
ɤɥ

ɢ
ɧɨ

ɪ
ɢ
ɣ

Ʌɟɧɨ-Ⱥɧɚɛɚɪɫɤɢɣ ɩɪɨɝɢɛ
ɇɢɠɧɟ-Ʌɟɧɫɤɚɹ ɦɭɥɶɞɚ

ɍɫɬɶ-Ɉɥɟɧɟɤɫɤɚɹ ɫɢɫɬɟɦɚ ɫɤɥɚɞɨɤ

Ȼ

ɐ

ɏ

Ɍɚɣɦɵɥɵɪɫɤɚɹ 
ɫɢɧɤɥɢɧɚɥɶ

Ȼɟɪɟɥɟɯɫɤɨɟ 
ɩɨɞɧɹɬɢɟ

ɑɚɪɱɵɤɫɤɨɟ 
ɩɨɞɧɹɬɢɟ

Ȼ
ɭɨ

ɥ
ɤɚ

ɥ
ɚ
х

Эɱɢɣ

Ⱥ
ɪ
ɤɚ

ɱɚ
ɧ

Ɍɚɣɦɵɥɵɪ
Ɉɥɟɧɟɤ

Ɍɸɦɹɬɢ

Ȼ
ɭɪ

Х
ɨ
ɪ
ɛ
ɭ
ɫ
ɭ
ɨ
ɧ
ɤɚ

Ɉɥɟɧɟɤɫɤɚɹ ɩɪɨɬɨɤɚ

Сɚɪɞɚхɫɤɚɹ

 ɩɪɨɬɨɤɚ

Ȼыɤɨɜɫɤɚɹ
 ɩɪɨɬɨɤɚ

Ʌ
ȿ

ɇ
Ⱥ

Ɍɢɬ-Ⱥɪɵ

Ʉɟɧɝɞɟɣ

ɑɟɤɭɪɨɜɤɚ

Эɟɤɢ
ɬ

Ȼɟɫɸɤɟ

ɋɢɤɬɹɯ

Ɇ
ɨ
ɥ

ɨ
ɞ
ɨ

Ʌ
ȿ

ɇ
Ⱥ

Ⱦɠɚɪɞɠɚɧ

Ɇɭɧɚ

Ɇɟɧɤɟɪɹ

Сɨɛɨɥɨх-Ɇɚɹɧ

ɀɢɝɚɧɫɤ

Уɧɞɸɥɸɧɝ

Уɧɞɸɥɸɧɝ

Ⱦɠɚɪɞɠɚɧ

Ɍɢɤɫɢ

ɇɚɣɛɚ

Х
ɚ
ɪ
ɚ
-У

ɥ
ɚ
х

Ɉ
ɦ

ɨ
ɥ

ɨ
ɣ

ɇɚɦɵ

ə
ɧ
ɚ

Ⱥɥɵ

Ȼ
ы

ɬ
ɚ
ɧ
ɬ

ɚ
ɣ

Ⱦɠɚɪɝɚɥɚɯ

Ⱦ
ɭ
ɥ

ɝ
ɚ
ɥ

ɚ
х

ɋɭɨɪɞɚɯ

Ⱦɹɧыɲɤɚ

132°

25 0 25 50 75 ɤɦ

1 2 3 4 5

9

6 7

8 10 11 12 13 14

15 16 17 18

PR V-{ { D D -C3 1 C C -P3 1

P T T -J3 1 J J -K3 1 K }-N

Q 19 20 21

22 23

sg-08-19
08-Ⱦȼ-13

08-Ⱥɉ-112

08-Ⱥɉ-107
08-Ⱥɉ-118

08-Ⱥɉ-119
08-Ⱦȼ-56/108-Ⱥɉ-121

08-Ⱦȼ-60
08-Ⱦȼ-67

08-Ⱥɉ-13308-Ⱥɉ-135
08-Ⱥɉ-142

sg-08-60/2 09-Ⱥɉ-38

07-Ⱥɉ-67

09-Ⱥɉ-37
7-v09-34

VZK-6-1

19-v09-8

19-v09-81
19-v09-2719-v09-39

sg-09-36/1

sg-09-25/1

sg-09-11/1

07-Ⱥɉ-75

15-Ⱦȼ-6

Ɋɢɫ. 1. Ƚɟɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɫɟɜɟɪɨ-ɜɨɫɬɨɤɚ ɋɢɛɢɪɫɤɨɣ ɩɥɚɬɮɨɪɦɵ ɢ 
ɫɟɜɟɪɧɨɝɨ ɮɥɚɧɝɚ ȼɋɇɉ Дɩɨ ɉɟɬɪɨɜ ɢ ɞɪ., 2011 ɫ ɢɡɦɟɧɟɧɢɹɦɢ ɢ 
ɞɨɩɨɥɧɟɧɢɹɦɢЖ, ɧɚ ɤɨɬɨɪɨɣ ɩɨɤɚɡɚɧɵ ɦɟɫɬɚ ɨɬɛɨɪɚ ɩɪɨɛ ɞɥɹ AFT ɢ (U-Th)/He: 
Ɉɬɥɨɠɟɧɢɹ: 1 – ɩɪɨɬɟɪɨɡɨɣɫɤɢɟ, 2 – ɜɟɧɞ-ɤɟɦɛɪɢɣɫɤɢɟ, 3 – ɤɟɦɛɪɢɣɫɤɢɟ, 
4 – ɞɟɜɨɧɫɤɢɟ, 5 – ɧɟɪɚɫɱɟɥɟɧɧɵɟ ɜɟɪɯɧɟɞɟɜɨɧɫɤɨ-ɧɢɠɧɟɤɚɦɟɧɧɨɭɝɨɥɶɧɵɟ, 
6 – ɤɚɦɟɧɧɨɭɝɨɥɶɧɵɟ, 7 – ɧɟɪɚɫɱɥɟɧɟɧɧɵɟ ɜɟɪɯɧɟɤɚɦɟɧɧɨɭɝɨɥɶɧɨ-
ɧɢɠɧɟɩɟɪɦɫɤɢɟ, 8 – ɩɟɪɦɫɤɢɟ, 9 – ɬɪɢɚɫɨɜɵɟ, 10 – ɧɟɪɚɫɱɥɟɧɟɧɧɵɟ 
ɜɟɪɯɧɟɬɪɢɚɫɨ-ɧɢɠɧɟɸɪɫɤɢɟ, 11 – ɸɪɫɤɢɟ, 12 – ɧɟɪɚɫɱɥɟɧɟɧɧɵɟ ɜɟɪɯɧɟɸɪɫɤɨ-
ɧɢɠɧɟɦɟɥɨɜɵɟ, 13 – ɦɟɥɨɜɵɟ, 14 – ɨɛɴɟɞɢɧɟɧɧɵɟ ɩɚɥɟɨɝɟɧ-ɧɟɨɝɟɧɨɜɵɟ, 
15 – ɱɟɬɜɟɪɬɢɱɧɵɟ, 16 – ɪɢɮɟɣɫɤɢɟ ɝɚɛɛɪɨ-ɞɨɥɟɪɢɬɵ, 17 – ɩɪɨɬɟɪɨɡɨɣɫɤɢɟ 
ɝɪɚɧɢɬɵ, 18 – ɝɪɚɧɢɬɵ ɢ ɝɪɚɧɨɞɢɨɪɢɬɵ ɦɟɥɨɜɨɝɨ ɜɨɡɪɚɫɬɚ, 19 – ɪɚɡɥɨɦɵ, 
20 – ɝɪɚɧɢɰɚ ɡɨɧ ɮɨɪɥɚɧɞɚ ɢ ɯɢɧɬɟɪɥɚɧɞɚ ȼɟɪɯɨɹɧɫɤɨɝɨ ɫɤɥɚɞɱɚɬɨ-
ɧɚɞɜɢɝɨɜɨɝɨ ɩɨɹɫɚ, 21 – ɨɫɢ ɚɧɬɢɤɥɢɧɨɪɢɟɜ, 22 – ɨɫɢ ɫɢɧɤɥɢɧɨɪɢɟɜ, ɦɟɫɬɚ
ɨɬɛɨɪɚ ɩɪɨɛ ɞɥɹ: 23 – AFT ɢ 24 – (U-Th)/He. Ȼɭɤɜɵ ɜ ɤɪɭɠɤɚɯ: Ȼ – Ȼɵɤɨɜɫɤɢɣ 
ɚɧɬɢɤɥɢɧɨɪɢɣ, ɐ – ɐɟɧɬɪɚɥɶɧɨ-ɏɚɪɚɭɥɚɯɫɤɢɣ ɫɢɧɤɥɢɧɨɪɢɣ, 
ɏ – ɏɚɪɚɭɥɚɯɫɤɢɣ ɚɧɬɢɤɥɢɧɨɪɢɣ (Ɍɭɨɪɚ-ɋɢɫɫɤɢɣ ɜɵɫɬɭɩ).
Ʉɪɚɫɧɵɦ ɤɨɧɬɭɪɨɦ ɨɛɜɟɞɟɧɵ ɢɡɭɱɚɟɦɵɟ ɪɟɝɢɨɧɵ. ȼ ɛɟɥɵɯ ɤɜɚɞɪɚɬɚɯ: 
1 – Ɉɥɟɧɟɤɫɤɢɣ ɫɟɤɬɨɪ, 2 – ɏɚɪɚɭɥɚɯɫɤɢɣ ɫɟɝɦɟɧɬ, 3 – Ʉɭɪɚɧɚɯɫɤɢɣ
ɫɟɝɦɟɧɬ Ɂɚɩɚɞɧɨ-ȼɟɪɯɨɹɧɫɤɨɝɨ ɫɟɤɬɨɪɚ ȼɋɇɉ.

Ⱥ
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Ⱥ

Ȼ

ȼ

Ⱥ

Ȼ

ȼ

ɈɊɢɫ. 2. ɇɚɞɜɢɝɨɜɵɟ ɞɟɮɨɪɦɚɰɢɢ D  ɜ 1

Ɉɥɟɧɟɤɫɤɨɦ ɫɟɤɬɨɪɟ ȼɋɇɉ (Ⱥ); ɫɬɟɪɟɨɝɪɚɦɦɵ 
ɩɨɥɸɫɨɜ ɫɥɨɢɫɬɨɫɬɢ (Ȼ) ɢ ɨɫɟɣ 
ɩɚɥɟɨɧɚɩɪɹɠɟɧɢɣ (1 – ɨɫɢ ɪɚɫɬɹɠɟɧɢɹ, 
2 – ɩɪɨɦɟɠɭɬɨɱɧɚɹ ɨɫɶ, 3 – ɨɫɢ ɫɠɚɬɢɹ) (ȼ).

n=358

Ɉɫɶ ɫɤɥɚɞɤɢ:
Ⱥɡ.ɩɚɞ. = 103
ɍɝɨɥ ɩɚɞ. = 3

n=24

1

2

3

ɘȼ

1 м

ɋɁ

S0

ɈɊɢɫ. 3. ɋɛɪɨɫɨɜɵɟ ɞɟɮɨɪɦɚɰɢɢ D  ɜ 2

Ɉɥɟɧɟɤɫɤɨɦ ɫɟɤɬɨɪɟ ȼɋɇɉ (Ⱥ); ɫɬɟɪɟɨɝɪɚɦɦɵ 
ɩɨɥɸɫɨɜ ɫɦɟɫɬɢɬɟɥɟɣ ɫɛɪɨɫɨɜ (Ȼ) ɢ ɨɫɟɣ 
ɩɚɥɟɨɧɚɩɪɹɠɟɧɢɣ (1 – ɨɫɢ ɪɚɫɬɹɠɟɧɢɹ, 
2 – ɩɪɨɦɟɠɭɬɨɱɧɚɹ ɨɫɶ, 3 – ɨɫɢ ɫɠɚɬɢɹ) (ȼ).

n=38

n=10

2

3

1

ɏ ɏɊɢɫ. 4. ȼɡɚɢɦɨɨɬɧɨɲɟɧɢɹ ɪɚɧɧɢɯ ( D ) ɢ ɩɨɡɞɧɢɯ ( D ) ɞɟɮɨɪɦɚɰɢɣ ɧɚ ɡɚɩɚɞɧɨɦ 1 2

ɤɪɵɥɟ ɑɟɤɭɪɨɜɫɤɨɣ ɚɧɬɢɤɥɢɧɚɥɢ (ɥɟɜɵɣ ɛɨɪɬ ɪ. Ʌɟɧɵ). Ɇɟɫɬɨɩɨɥɨɠɟɧɢɟ 
ɮɨɬɨɝɪɚɮɢɣ Ȼ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ Ⱥ ɤɪɚɫɧɵɦ ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɦ. ɏɚɪɚɭɥɚɯɫɤɢɣ 
ɫɟɝɦɟɧɬ Ɂɚɩɚɞɧɨ-ȼɟɪɯɨɹɧɫɤɨɝɨ ɫɟɤɬɨɪɚ ȼɋɇɉ

ɏ ɏ
F ( D )1 1

ɏɒɟɚɪ-ɡɨɧɵ ( D )2

Ɉɛɪɚɬɧɵɣ
ɏ ɧɚɞɜɢɝ ( D )2

ɏ
F2

Ɇɟɠɫɥɨɟɜɨɣ ɧɚɞɜɢɝ,
ɩɨɫɥɨɣɧɨɟ ɫɤɨɥɶɠɟɧɢɟ

ɏɢ ɦɢɤɪɨɞɭɩɥɟɤɫ ( D )2

Ɋɢɫ. 5. Ɇɨɞɟɥɶ ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɹ 
ɞɟɮɨɪɦɚɰɢɣ ɩɟɪɜɵɯ ɞɜɭɯ ɷɬɚɩɨɜ ɧɚ 
ɤɪɵɥɶɹɯ ɢ ɜ ɹɞɪɟ ɑɟɤɭɪɨɜɫɤɨɣ 
ɚɧɬɢɤɥɢɧɚɥɢ 

Ⱥ

Ɋɢɫ. 6. Ɋɟɡɭɥɶɬɚɬɵ ɢɡɨɬɨɩɧɨɝɨ 
ɞɚɬɢɪɨɜɚɧɢɹ ɦɚɝɦɚɬɢɱɟɫɤɢɯ ɩɨɪɨɞ
Ʉɭɪɚɧɚɯɫɤɨɝɨ ɫɢɧɤɥɢɧɨɪɢɹ: 
Ⱥ - U-PЛ (ɰɢɪɤɨɧɵ), 

0 39Ȼ - Ar/ Ar (ɫɟɪɢɰɢɬ) ɦɟɬɨɞɚɦɢ  
Дɉɪɨɤɨɩɶɟɜ ɢ ɞɪ., 2018Ж. 
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Ɋɢɫ. 11. Ƚɟɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɫɟɜɟɪɨ-ɜɨɫɬɨɤɚ ɋɢɛɢɪɫɤɨɣ ɩɥɚɬɮɨɪɦɵ ɢ ɫɟɜɟɪɧɨɝɨ ɮɥɚɧɝɚ ȼɋНɉ [ɩɨ ɉɟɬɪɨɜ ɢ ɞɪ., 
2011 ɫ ɢɡɦɟɧɟɧɢɹɦɢ ɢ ɞɨɩɨɥɧɟɧɢɹɦɢ], ɧɚ ɤɨɬɨɪɨɣ ɩɨɤɚɡɚɧɵ ɢɡɨɥɢɧɢɢ ɦɨɳɧɨɫɬɟɣ ɞɟɧɭɞɢɪɨɜɚɧɧɵɯ ɩɨɪɨɞ: 
1–15 – ɨɬɥɨɠɟɧɢɹ: 1 – ɚɪɯɟɣɫɤɢɟ, 2 – ɩɪɨɬɟɪɨɡɨɣɫɤɢɟ, 3 – ɜɟɧɞ-ɤɟɦɛɪɢɣɫɤɢɟ, 4 – ɤɟɦɛɪɢɣɫɤɢɟ, 5 – ɞɟɜɨɧɫɤɢɟ, 
6 – ɤɚɦɟɧɧɨɭɝɨɥɶɧɵɟ, 7 – ɩɟɪɦɫɤɢɟ, 8 – ɬɪɢɚɫɨɜɵɟ, 9 – ɜɟɪɯɧɟɬɪɢɚɫ-ɧɢɠɧɟɸɪɫɤɢɟ, 10 – ɸɪɫɤɢɟ, 
11 – ɜɟɪɯɧɟɸɪɫɤɨ-ɧɢɠɧɟɦɟɥɨɜɵɟ, 12 – ɦɟɥɨɜɵɟ, 13 – ɩɚɥɟɨɝɟɧɨɜɵɟ, 14 – ɧɟɨɝɟɧɨɜɵɟ, 15 – ɱɟɬɜɟɪɬɢɱɧɵɟ; 
16 – ɲɬɨɤɢ ɨɫɧɨɜɧɨɝɨ ɫɨɫɬɚɜɚ, 17 – ɪɚɡɥɨɦɵ, 18 – ɦɟɫɬɚ ɨɬɛɨɪɚ ɩɪɨɛ ɢ ɢɯ ɧɨɦɟɪɚ, 19 – ɢɡɨɥɢɧɢɢ ɦɨɳɧɨɫɬɟɣ 
ɞɟɧɭɞɢɪɨɜɚɧɧɵɯ ɩɨɪɨɞ.
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Ɋɢɫ. 9. Ƚɪɚɮɢɤ ɬɟɪɦɚɥɶɧɨɣ ɷɜɨɥɸɰɢɢ ɧɚ ɦɨɞɟɥɢ ɩɪɨɝɪɚɦɦɵ HeFTв ДKetcСam, 2005Ж ɞɥɹ ɨɛɪɚɡɰɨɜ Ɉɥɟɧɟɤɫɤɨɝɨ ɫɟɤɬɨɪɚ (08-Ⱥɉ-135) ɢ ɏɚɪɚɭɥɚɯɫɤɨɝɨ ɫɟɝɦɟɧɬɚ (09-Ⱥɉ-38, VГK-6-1). 
ɑɟɪɧɚɹ ɩɪɹɦɚɹ ɜɟɪɬɢɤɚɥɶɧɚɹ ɥɢɧɢɹ – ɫɬɪɚɬɢɝɪɚɮɢɱɟɫɤɢɣ ɜɨɡɪɚɫɬ ɨɛɪɚɡɰɚ, ɤɪɚɫɧɚɹ ɩɪɹɦɚɹ ɜɟɪɬɢɤɚɥɶɧɚɹ ɥɢɧɢɹ – ɬɪɟɤɨɜɵɣ ɜɨɡɪɚɫɬ. PAГ – ɡɨɧɚ ɱɚɫɬɢɱɧɨɝɨ ɨɬɠɢɝɚ ɬɪɟɤɨɜ.
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09-Ⱥɉ-38 (P з260 ɦɥɧ. ɥɟɬ)2

Ɋɚɫɱɟɬɧɵɣ ɜɨɡɪɚɫɬ ɡɚɤɪɵɬɢɹ 61.1±2.8 ɦɥɧ. ɥɟɬ
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VГK-6-1 (PР з55 ɦɥɧ. ɥɟɬ)2

Ɋɚɫɱɟɬɧɵɣ ɜɨɡɪɚɫɬ ɡɚɤɪɵɬɢɹ 73.6±3.5 ɦɥɧ. ɥɟɬ
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Ⱦɥɢɧɚ ɬɪɟɤɨɜ (ɦɤɦ)
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09-Ⱥɉ-38
ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɬɪɟɤɚ 14.19±0.11
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VГK-6-1
ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɬɪɟɤɚ 14.00±0.11
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Ɋɢɫ. 8. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɢ ɡɧɚɱɟɧɢɹ ɫɪɟɞɧɢɯ ɞɥɢɧ ɬɪɟɤɨɜ 
ɜ ɚɩɚɬɢɬɚɯ ɢɡ ɢɡɭɱɟɧɧɵɯ ɨɛɪɚɡɰɨɜ Ɉɥɟɧɟɤɫɤɨɝɨ ɫɟɤɬɨɪɚ 
(08-Ⱥɉ-135) ɢ ɏɚɪɚɭɥɚɯɫɤɨɝɨ ɫɟɝɦɟɧɬɚ (09-Ⱥɉ-38, VГK-6-1) 
Ɂɚɩɚɞɧɨ-ȼɟɪɯɨɹɧɫɤɨɝɨ ɫɟɤɬɨɪɚ ȼɟɪɯɨɹɧɫɤɨɝɨ 
ɫɤɥɚɞɱɚɬɨ-ɧɚɞɜɢɝɨɜɨɝɨ ɩɨɹɫɚ.

0 100 200 300 400 500 600 700 800
AFT ɜɨɡɪɚɫɬ

Ʉ
ɨ
ɥ

ɢ
ɱ
ɟ

ɫ
ɬɜ

ɨ

Ɉ
ɬɧ

ɨ
ɫ
ɢ

ɬɟ
ɥ

ɶ
ɧ
ɚ

ɹ
 ɜ

ɟ
ɪ

ɨ
ɹ
ɬɧ

ɨ
ɫ
ɬɶ

08-Ⱥɉ-135 (P з260 ɦɥɧ. ɥɟɬ)2

Ɋɚɫɱɟɬɧɵɣ ɜɨɡɪɚɫɬ ɡɚɤɪɵɬɢɹ 74.8±3.2 ɦɥɧ. ɥɟɬ
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Ɋɢɫ. 7. Ɍɪɟɤɨɜɵɣ ɜɨɡɪɚɫɬ ɧɚɢɛɨɥɟɟ ɩɪɟɞɫɬɚɜɢɬɟɥɶɧɵɯ ɨɛɪɚɡɰɨɜ Ɉɥɟɧɟɤɫɤɨɝɨ ɫɟɤɬɨɪɚ (08-Ⱥɉ-135), ɏɚɪɚɭɥɚɯɫɤɨɝɨ ɫɟɝɦɟɧɬɚ (09-Ⱥɉ-38, VГK-6-1) Ɂɚɩɚɞɧɨ-ȼɟɪɯɨɹɧɫɤɨɝɨ 
ɫɟɤɬɨɪɚ ȼɟɪɯɨɹɧɫɤɨɝɨ ɫɤɥɚɞɱɚɬɨ-ɧɚɞɜɢɝɨɜɨɝɨ ɩɨɹɫɚ
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08-Ⱥɉ-135
ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɬɪɟɤɚ 14.01±0.12
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ɜɨɡɪɚɫɬɵ
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Ɋɢɫ. 10. «Ƚɪɚɮɢɤ-ɛɭɦɟɪɚɧɝ» (Ⱥ) 
ДGreen, Duddв, 2014Ж, ɞɥɹ ɨɛɪɚɡɰɨɜ 
Ɉɥɟɧɟɤɫɤɨɝɨ ɫɟɤɬɨɪɚ ȼɋɇɉ (Ⱥ) ɢ 
ɏɚɪɚɭɥɚɯɫɤɨɝɨ ɫɟɝɦɟɧɬɚ (Ȼ) 
Ɂɚɩɚɞɧɨ-ȼɟɪɯɨɹɧɫɤɨɝɨ ɫɟɤɬɨɪɚ ȼɋɇɉ.
ɋɟɪɚɹ ɥɢɧɢɹ – ɥɢɧɢɹ «ɛɭɦɟɪɚɧɝɚ». 
Ⱥ - ɨɛɪɚɡɰɵ ɢɡ: 1 – ɍɫɬɶ-Ɉɥɟɧɟɤɫɤɨɣ 
ɫɢɫɬɟɦɵ ɫɤɥɚɞɨɤ, 2 – Ʌɟɧɨ-Ⱥɧɚɛɚɪɫɤɨɝɨ 
ɩɪɨɝɢɛɚ, 3 – Ɉɥɟɧɟɤɫɤɨɝɨ ɩɨɞɧɹɬɢɹ, 
Ȼ - ɨɛɪɚɡɰɵ ɢɡ: 1 – ɉɪɢɜɟɪɯɨɹɧɫɤɨɝɨ 
ɤɪɚɟɜɨɝɨ ɩɪɨɝɢɛɚ, 2 – ɑɟɤɭɪɨɜɫɤɨɣ 
ɚɧɬɢɤɥɢɧɚɥɢ, 3 – Ɍɚɫɚɪɢɧɫɤɨɣ 
ɫɢɧɤɥɢɧɚɥɢ, 4 – Юɬɬɹɯɫɤɨɣ ɚɧɬɢɤɥɢɧɚɥɢ, 
5 – ɐɟɧɬɪɚɥɶɧɨ-ɏɚɪɚɭɥɚɯɫɤɨɝɨ 
ɫɢɧɤɥɢɧɨɪɢɹ, 6 – Ʉɟɧɝɞɟɣɫɤɨɝɨ ɝɪɚɛɟɧɚ.

ɉɊɂɅɈɀȿɇɂȿ 2



ɫɟɜɟɪɧɵɣ ɮɥɚɧɝ 
ɏɚɪɚɭɥɚɯɫɤɨɝɨ ɫɟɝɦɟɧɬɚ 
Ɂɚɩɚɞɧɨ-ȼɟɪɯɨɹɧɫɤɨɝɨ 

ɫɟɤɬɨɪɚ ȼɋɇɉ

ȼɭɥɤɚɧɢɱɟɫɤɨɟ ɫɨɛɵɬɢɟ (ɨɫɧɨɜɧɵɟ 
ɩɨɪɨɞɵ) (86-89 ɦɥɧ ɥɟɬ). (U-Pb)

ɏ
ɉɟɪɜɵɣ ɷɬɚɩ ( D ) 1

ɫɤɥɚɞɱɚɬɨ-ɧɚɞɜɢɝɨɜɵɯ 
ɞɟɮɨɪɦɚɰɢɣ.

ZHО ~ 139-117 ɦɥɧ ɥɟɬ.
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AFT ~ 199-171 
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Ʉɨɧɬɢɧɟɧɬɚɥɶɧɨɟ
ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ.

TTH ~ 110-55 ɦɥɧ ɥɟɬ

Ɉ 2
ȼɬɨɪɚɹ ɫɬɚɞɢɹ ( D ) 1

ɫɤɥɚɞɱɚɬɨ-ɧɚɞɜɢɝɨɜɵɯ 
ɞɟɮɨɪɦɚɰɢɣ. 

AFT ~ 81-75 ɦɥɧ ɥɟɬ
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ɇɚɱɚɥɨ ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ ɜ ɉɉ
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Ɉɫɬɵɜɚɧɢɟ ɢ ɩɨɞɧɹɬɢɟ.

AFT ~ 90-77 ɦɥɧ ɥɟɬ

Ɉɫɬɵɜɚɧɢɟ ɢ ɩɨɞɧɹɬɢɟ. 

AFT ~ 94-86 ɦɥɧ ɥɟɬ

Ʉɨɧɬɢɧɟɧɬɚɥɶɧɨɟ
ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ.

TTH ~ 140-100 ɦɥɧ ɥɟɬ

ɉɪɨɤɫɢɦɚɥɶɧɵɟ ɨɬɥɨɠɟɧɢɹ
ȼɟɪɯɨɹɧɫɤɨɣ ɩɚɫɫɢɜɧɨɣ ɨɤɪɚɢɧɵ
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ɋɨɜɪɟɦɟɧɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ ɜɞɨɥɶ ɝɪɚɧɢɰɵ ȿɜɪɚɡɢɣɫɤɨɣ ɢ ɋɟɜɟɪɨ-Ⱥɦɟɪɢɤɚɧɫɤɨɣ ɥɢɬɨɫɮɟɪɧɵɯ ɩɥɢɬ. TTH ~ 7 ɦɥɧ ɥɟɬ

ɰɟɧɬɪɚɥɶɧɚɹ ɱɚɫɬɶ 
Ʉɭɪɚɧɚɯɫɤɨɝɨ ɫɟɝɦɟɧɬɚ 
Ɂɚɩɚɞɧɨ-ȼɟɪɯɨɹɧɫɤɨɝɨ 

ɫɟɤɬɨɪɚ ȼɋɇɉ
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ɋɛɪɨɫɵ. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɤɚɣɧɨɡɨɣɫɤɢɯ ɝɪɚɛɟɧɨɜ 
(Ʉɟɧɝɞɟɣɫɤɢɣ ɢ ɞɪ.) ɜ ɫɜɹɡɢ ɫ ɨɬɤɪɵɬɢɟɦ ȿɜɪɚɡɢɣɫɤɨɝɨ ɛɚɫɫɟɣɧɚ 

ɢ ɨɛɪɚɡɨɜɚɧɢɟɦ ɫɢɫɬɟɦɵ ɪɢɮɬɨɜ ɧɚ ɲɟɥɶɮɟ ɦɨɪɹ Ʌɚɩɬɟɜɵɯ.
ɏ

TTH ~ 40-20 ɦɥɧ ɥɟɬ ( D )4

Ɍɟɪɦɚɥɶɧɨɟ ɫɨɛɵɬɢɟ ɢ ɩɨɞɧɹɬɢɟ
ɍɫɬɶ-Ʌɟɧɫɤɨɝɨ ɦɟɬɚɦɨɪɮɢɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ (ɨɤɨɥɨ 156 ɦɥɧ ɥɟɬ)

ɦɚɚɫɬɪɢɯɬ

ɋɬɪɚɬɢɝɪɚɮɢɱɟɫɤɚɹ
ɲɤɚɥɚ
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ɛɚɣɨɫ
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ɫɢɧɟɦɸɪ
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ɪɷɬ

ɧɨɪɢɣ

ɉɟɪɟɯɨɞ ɤ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ 
ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɦɭ ɫɟɞɢɦɟɧɬɨɝɟɧɟɡɭ

ɉɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɦɨɪɫɤɨɣ ɫɟɞɢɦɟɧɬɨɝɟɧɟɡ

ɏ
ȼɬɨɪɨɣ ɷɬɚɩ ( D ) 2

ɫɤɥɚɞɱɚɬɨ-ɧɚɞɜɢɝɨɜɵɯ 
ɞɟɮɨɪɦɚɰɢɣ.

ZHО ~ 93 ɦɥɧ ɥɟɬ. 

AFT ~ 95-90 ɦɥɧ ɥɟɬ.

ɏ
Ɍɪɟɬɢɣ ɷɬɚɩ ( D ) 3

ɫɤɥɚɞɱɚɬɨ-ɧɚɞɜɢɝɨɜɵɯ 
ɞɟɮɨɪɦɚɰɢɣ. 

AFT ~ 74-61 ɦɥɧ ɥɟɬ.

ɉɟɪɟɯɨɞ ɤ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ 
ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɦɭ ɫɟɞɢɦɟɧɬɨɝɟɧɟɡɭ

Ɉɫɬɵɜɚɧɢɟ ɢ 
ɩɨɞɧɹɬɢɟ. 

AFT ~ 173 ɦɥɧ ɥɟɬ

ɉɪɨɤɫɢɦɚɥɶɧɵɟ 
ɨɬɥɨɠɟɧɢɹ 

ɩɚɫɫɢɜɧɨɣ ɨɤɪɚɢɧɵ

ɉɪɨɤɫɢɦɚɥɶɧɵɟ 
ɨɬɥɨɠɟɧɢɹ 

ɩɚɫɫɢɜɧɨɣ ɨɤɪɚɢɧɵ

Ɉ 1
ɉɟɪɜɚɹ ɫɬɚɞɢɹ ( D )1

ɫɤɥɚɞɱɚɬɨ-ɧɚɞɜɢɝɨɜɵɯ 
ɞɟɮɨɪɦɚɰɢɣ. 

AFT~ 148-141 ɦɥɧ ɥɟɬ 

ɉɟɧɟɩɥɟɧɢɡɚɰɢɹ. 

AFT ~ 62-59 ɦɥɧ ɥɟɬ

Ⱦɚɣɤɢ, ɩɥɭɬɨɧ.
105-98 ɦɥɧ ɥɟɬ (U-Pb).

Ʉ
ȼɬɨɪɨɣ ɷɬɚɩ ( D ) 2

ɞɟɮɨɪɦɚɰɢɣ.
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74,8±3,2

ɍɫɬɶ-Ɉɥɟɧɟɤɫɤɚɹ
ɫɢɫɬɟɦɚ ɫɤɥɚɞɨɤ

77,5±8,2
79,89±8,58

148±5

173±6

195-185

93,7±3,2

Ɉɥɟɧɟɤɫɤɨɟ
ɩɨɞɧɹɬɢɟ

140.5±13.94

199±7

ɉɪɢɜɟɪɯɨɹɧɫɤɢɣ 
ɩɪɨɝɢɛ

90,0±4,3

76,6±3,1

171±6

67,6±2,3
67,4±2,3

ɏɚɪɚɭɥɚɯɫɤɢɣ 
ɚɧɬɢɤɥɢɧɨɪɢɣ

57,4±3,6

70,67±11,39

95,4±5,8

ɐɟɧɬɪɚɥɶɧɨ-
ɏɚɪɚɭɥɚɯɫɤɢɣ
ɫɢɧɤɥɢɧɨɪɢɣ

61,1±2,8

73,6±3,5

Ȼɵɤɨɜɫɤɢɣ 
ɚɧɬɢɤɥɢɧɨɪɢɣ

139,5

117,0

92,7

1 2 3 4 5 173±6 6 139,5 7

60,0±1,9
59,8±2,7

Ɋɢɫ. 13. Ʉɨɪɪɟɥɹɰɢɹ ɬɟɪɦɚɥɶɧɵɯ ɢ ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɫɨɛɵɬɢɣ ɧɚ ɫɟɜɟɪɨ-ɜɨɫɬɨɤɟ ɋɢɛɢɪɫɤɨɣ ɩɥɚɬɮɨɪɦɵ ɢ ɜ ɩɪɢɥɟɝɚɸɳɢɯ ɪɚɣɨɧɚɯ ȼɟɪɯɨɹɧɫɤɨɝɨ ɫɤɥɚɞɱɚɬɨ-ɧɚɞɜɢɝɨɜɨɝɨ ɩɨɹɫɚ (ȼɋɇɉ). 
1 – Ɍɚɣɦɵɪɨ-ɋɟɜɟɪɨɡɟɦɟɥɶɫɤɚɹ ɨɪɨɝɟɧɢɹ, 2 – ȼɟɪɯɨɹɧɫɤɚɹ ɩɚɫɫɢɜɧɚɹ ɤɨɧɬɢɧɟɧɬɚɥɶɧɚɹ ɨɤɪɚɢɧɚ, 3 – ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɟ ɜ ɉɪɢɜɟɪɯɨɹɧɫɤɨɦ ɢ Ʌɟɧɨ-Ⱥɧɚɛɚɪɫɤɨɦ ɩɪɨɝɢɛɚɯ 
ɋɢɛɢɪɫɤɨɣ ɩɥɚɬɮɨɪɦɵ, 4 – ȼɟɪɯɨɹɧɫɤɚɹ ɨɪɨɝɟɧɢɹ, 5 – ɇɨɜɨɫɢɛɢɪɫɤɨ-ɑɭɤɨɬɫɤɚɹ ɨɪɨɝɟɧɢɹ, 6 – ɫɨɜɦɟɫɬɧɨɟ ɜɥɢɹɧɢɟ ȼɟɪɯɨɹɧɫɤɨɣ ɢ ɇɨɜɨɫɢɛɢɪɫɤɨ-ɑɭɤɨɬɫɤɨɣ ɨɪɨɝɟɧɢɢ, 
7 – ɩɨɡɞɧɟɦɟɥɨɜɨɟ ɦɚɝɦɚɬɢɱɟɫɤɨɟ ɫɨɛɵɬɢɟ ɧɚ ɫɟɜɟɪɟ ȼɋɇɉ, 8 – ɦɚɝɦɚɬɢɱɟɫɤɨɟ ɫɨɛɵɬɢɟ ɧɚ ɪɭɛɟɠɟ ɪɚɧɧɟɝɨ ɢ ɩɨɡɞɧɟɝɨ ɦɟɥɚ; 9 – ɩɪɟɞɩɨɥɚɝɚɟɦɚɹ ɩɟɧɟɩɥɟɧɢɡɚɰɢɹ ɜ ɰɟɧɬɪɚɥɶɧɨɣ 
ɱɚɫɬɢ Ʉɭɪɚɧɚɯɫɤɨɝɨ ɫɟɝɦɟɧɬɚ, 10 – ɪɚɫɤɪɵɬɢɟ ȿɜɪɚɡɢɣɫɤɨɝɨ ɛɚɫɫɟɣɧɚ, 11 – ɫɨɜɪɟɦɟɧɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ ɜɞɨɥɶ ɝɪɚɧɢɰɵ ȿɜɪɚɡɢɣɫɤɨɣ ɢ ɋɟɜɟɪɨ-Ⱥɦɟɪɢɤɚɧɫɤɨɣ ɥɢɬɨɫɮɟɪɧɵɯ ɩɥɢɬ, 
12 – ɪɟɡɭɥɶɬɚɬɵ ɬɪɟɤɨɜɨɝɨ ɞɚɬɢɪɨɜɚɧɢɹ (AFT – КpКЭТЭО ПТssТoЧ-ЭrКМФ), 13 – ɪɟɡɭɥɶɬɚɬɵ (U-TС)/HО ɞɚɬɢɪɨɜɚɧɢɹ (ZHО – гТrМoЧ-СОХТЮЦ), 14 – ɢɧɬɟɪɩɪɟɬɚɰɢɹ ɝɪɚɮɢɤɨɜ ɬɟɪɦɚɥɶɧɨɣ 
ɷɜɨɥɸɰɢɣ (TTH – ЭТЦО-ЭОЦpОrКЭЮrО СТsЭorв).

Ɋɢɫ. 12. Ɉɫɧɨɜɧɵɟ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɦɟɡɨɡɨɣɫɤɨ–ɤɚɣɧɨɡɨɣɫɤɢɟ ɬɟɪɦɚɥɶɧɨ-ɬɟɤɬɨɧɢɱɟɫɤɢɟ ɫɨɛɵɬɢɹ ɧɚ ɫɟɜɟɪɨ-ɜɨɫɬɨɤɟ 
ɋɢɛɢɪɫɤɨɣ ɩɥɚɬɮɨɪɦɵ ɢ ɩɪɢɥɟɝɚɸɳɢɯ ɪɚɣɨɧɨɜ ȼɟɪɯɨɹɧɫɤɨɝɨ ɫɤɥɚɞɱɚɬɨ-ɧɚɞɜɢɝɨɜɨɝɨ ɩɨɹɫɚ. 1–3 – ɫɤɨɪɨɫɬɶ ɩɨɝɪɭɠɟɧɢɹ: 
1 – 7 ɋ/ɦɥɧ ɥɟɬ, 2 – 1–2 ɋ/ɦɥɧ ɥɟɬ, 3 – <1 ɋ/ɦɥɧ ɥɟɬ; 4–5 – ɫɤɨɪɨɫɬɶ ɞɟɧɭɞɚɰɢɢ (ɨɫɬɵɜɚɧɢɹ): 4 – >10 ɋ/ɦɥɧ ɥɟɬ, 
5 – 5–10 ɋ/ɦɥɧ ɥɟɬ; 6 – AFT ɜɨɡɪɚɫɬɚ; 7 – (U-TС)/HО ɜɨɡɪɚɫɬɚ.
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