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ɍȾɄ 553, 549 

Ɇɟɬɚɥɥɨɝɟɧɢɹ ɞɪɟɜɧɢɯ ɢ ɫɨɜɪɟɦɟɧɧɵɯ ɨɤɟɚɧɨɜ–2015. Ɇɟɫɬɨɪɨɠɞɟɧɢɹ ɨɤɟɚɧɢɱɟ-
ɫɤɢɯ ɫɬɪɭɤɬɭɪ: ɝɟɨɥɨɝɢɹ, ɦɢɧɟɪɚɥɨɝɢɹ, ɝɟɨɯɢɦɢɹ ɢ ɭɫɥɨɜɢɹ ɨɛɪɚɡɨɜɚɧɢɹ. ɇɚɭɱ-
ɧɨɟ ɢɡɞɚɧɢɟ. Ɇɢɚɫɫ: ɂɆɢɧ ɍɪɈ ɊȺɇ, 2015. 266 ɫ. 
 

ISBN 978-5-7691-2394-8 
 

ȼ ɫɛɨɪɧɢɤ ɜɨɲɥɢ ɦɚɬɟɪɢɚɥɵ БXI ɧɚɭɱɧɨɣ ɦɨɥɨɞɟɠɧɨɣ ɲɤɨɥɵ «Ɇɟɬɚɥɥɨɝɟɧɢɹ ɞɪɟɜɧɢɯ 
ɢ ɫɨɜɪɟɦɟɧɧɵɯ ɨɤɟɚɧɨɜ–2015. Ɇɟɫɬɨɪɨɠɞɟɧɢɹ ɨɤɟɚɧɢɱɟɫɤɢɯ ɫɬɪɭɤɬɭɪ: ɝɟɨɥɨɝɢɹ, ɦɢɧɟɪɚɥɨɝɢɹ, 
ɝɟɨɯɢɦɢɹ ɢ ɭɫɥɨɜɢɹ ɨɛɪɚɡɨɜɚɧɢɹ» (20–24 ɚɩɪɟɥɹ 2015 ɝ.). ɉɟɪɜɚɹ ɝɥɚɜɚ ɫɛɨɪɧɢɤɚ ɬɪɚɞɢɰɢɨɧɧɨ 
ɩɨɫɜɹɳɟɧɚ ɨɛɳɟɝɟɨɥɨɝɢɱɟɫɤɢɦ ɢ ɝɟɨɞɢɧɚɦɢɱɟɫɤɢɦ ɚɫɩɟɤɬɚɦ ɨɤɟɚɧɢɱɟɫɤɢɯ ɢ ɩɚɥɟɨɨɤɟɚɧɢɱɟ-
ɫɤɢɯ ɨɛɫɬɚɧɨɜɨɤ. Ɋɚɫɫɦɨɬɪɟɧɵ ɦɟɬɨɞɵ ɨɰɟɧɤɢ ɭɫɥɨɜɢɣ ɢ ɦɨɞɟɥɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɟɫɬɨɪɨɠɞɟ-
ɧɢɣ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ. Ɉɬɞɟɥɶɧɵɟ ɪɚɡɞɟɥɵ ɩɨɫɜɹɳɟɧɵ ɦɟɫɬɨɪɨɠɞɟɧɢɹɦ ɱɟɪɧɵɯ ɢ ɰɜɟɬɧɵɯ 
ɦɟɬɚɥɥɨɜ, ɚ ɬɚɤɠɟ ɡɨɥɨɬɨɪɭɞɧɵɦ ɦɟɫɬɨɪɨɠɞɟɧɢɹɦ ɍɪɚɥɚ, ɋɢɛɢɪɢ ɢ Ʉɚɜɤɚɡɚ. ɉɪɟɞɫɬɚɜɥɟɧɵ 
ɪɟɡɭɥɶɬɚɬɵ ɢɡɭɱɟɧɢɹ ɫɨɜɪɟɦɟɧɧɵɯ ɝɢɞɪɨɬɟɪɦɚɥɶɧɵɯ ɩɨɫɬɪɨɟɤ ɢ ɦɚɪɝɚɧɰɟɜɵɯ ɤɨɪɨɤ ɢ ɤɨɧɤɪɟ-
ɰɢɣ ɧɚ ɞɧɟ Ⱥɬɥɚɧɬɢɱɟɫɤɨɝɨ ɢ Ɍɢɯɨɝɨ ɨɤɟɚɧɨɜ. ȼ ɪɚɡɞɟɥɟ ɚɤɬɭɚɥɶɧɵɯ ɝɟɨɥɨɝɨ-ɦɢɧɟɪɚɥɨɝɢ-

ɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɞɚɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɡɭɱɟɧɢɹ ɪɭɞɨɜɦɟɳɚɸɳɢɯ ɤɨɦɩɥɟɤɫɨɜ, ɦɢɧɟɪɚɥɨɜ ɢ 
ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɧɟɪɭɞɧɨɝɨ ɫɵɪɶɹ. 

ɉɪɨɜɟɞɟɧɢɟ ɒɤɨɥɵ ɢ ɢɡɞɚɧɢɟ ɦɚɬɟɪɢɚɥɨɜ ɨɫɭɳɟɫɬɜɥɟɧɨ ɩɪɢ ɩɨɞɞɟɪɠɤɟ ɊɎɎɂ (ɩɪɨɟɤɬ 

15-35-10063-ɦɨɥИɝ) ɢ ɘɍɪȽɍ. 
ɂɥɥ. 56. Ɍɚɛɥ. 22. 

 

Ɉɬɜɟɬɫɬɜɟɧɧɵɟ ɪɟɞɚɤɬɨɪɵ: 

ɩɪɨɮɟɫɫɨɪ, ɞ.ɝ.-ɦ.ɧ. ȼ. ȼ. Ɇɚɫɥɟɧɧɢɤɨɜ, ɤ.ɝ.-ɦ.ɧ. ɂ. ɘ. Ɇɟɥɟɤɟɫɰɟɜɚ 

 

ɑɥɟɧɵ ɪɟɞɤɨɥɥɟɝɢɢ: ɤ.ɝ.-ɦ.ɧ. Ⱦ. Ⱥ. Ⱥɪɬɟɦɶɟɜ, ɤ.ɝ.-ɦ.ɧ. ɇ. Ɋ. Ⱥɸɩɨɜɚ, ɞ.ɝ.-ɦ.ɧ. ȿ. ȼ. Ȼɟɥɨɝɭɛ,  
ɞ.ɝ.-ɦ.ɧ. ȼ. ȼ. Ɂɚɣɤɨɜ, ɤ.ɝ.-ɦ.ɧ. Ʉ. Ⱥ. ɇɨɜɨɫɟɥɨɜ, ɞ.ɝ.-ɦ.ɧ. ȼ. Ⱥ. ɉɨɩɨɜ, ɤ.ɝ.-ɦ.ɧ. ɇ. ɉ. ɋɚɮɢɧɚ 
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Metallogeny of ancient and modern oceans–2015. Mineral Deposits of Oceanic Struc-
tures: Geology, Mineralogy, Geochemistry, and Formation Conditions. Scientific edi-

tion. – Miass: IMin UB RAS, 2015. 266 p. 
 

ISBN 978-5-7691-2394-8 
 

Proceedings of the XXI SМТОЧЭТПТМ ВШЮЭС SМСШШХ “MОЭКХХШРОЧв ШП Кncient and modern oceans–
2015. Mineral Deposits of Oceanic Structures: Geology, Mineralogy, Geochemistry, and Formation 

Conditions” (AprТХ 20–24, 2015) include abstracts dedicated to the geology, metallogeny, geodynam-

ics, mineralogy, and geochemistry of mineral deposits from oceanic and paleooceanic structures.  

The individual chapters are devoted to research methods and estimation of formation conditions  

of the deposits, gold deposits and deposits of ferrous and base metals of Urals, Siberia, and Caucasus 

including black smoker systems and Mn crusts and nodules from the Atlantic and Pacific oceans.  

A special chapter consists of abstracts, which present the results of study of ore-hosting complexes, 

minerals, and non-metallic deposits. 

Holding of the School and abstract publishing is supported by the Russian Foundation for  

Basic Research (project no. 15-35-10063-ɦɨɥ_ɝ) and South-Urals State University. 
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Ɇɟɬɚɥɥɨɝɟɧɢɹ ɞɪɟɜɧɢɯ ɢ ɫɨɜɪɟɦɟɧɧɵɯ ɨɤɟɚɧɨɜ–2015 200 

Ɇɚɝɦɚɬɢɱɟɫɤɢɟ ɝɨɪɧɵɟ ɩɨɪɨɞɵ. Ɍ. 5. ɍɥɶɬɪɚɨɫɧɨɜɧɵɟ ɩɨɪɨɞɵ / ɉɨɞ ɪɟɞ. Ɉ. Ⱥ. Ȼɨɝɚɬɢ-

ɤɨɜɚ, ɘ. Ɋ. ȼɚɫɢɥɶɟɜɚ, ɘ. ɂ. Ⱦɦɢɬɪɢɟɜɚ ɢ ɞɪ. Ɇ.: ɇɚɭɤɚ, 1988. 508 ɫ. 
Ɇɚɤɟɟɜ Ⱥ. Ȼ. Ɇɢɧɟɪɚɥɨɝɢɹ ɚɥɶɩɢɧɨɬɢɩɧɵɯ ɭɥɶɬɪɚɛɚɡɢɬɨɜ ɍɪɚɥɚ. ɋɉɛ.: ɇɚɭɤɚ, 1992. 197 ɫ. 
Ɇɚɤɟɟɜ Ⱥ. Ȼ., ɉɟɪɟɜɨɡɱɢɤɨɜ Ȼ. ȼ., Ⱥɮɚɧɚɫɶɟɜ Ⱥ. Ʉ. ɏɪɨɦɢɬɨɧɨɫɧɨɫɬɶ ɉɨɥɹɪɧɨɝɨ ɍɪɚɥɚ. 

ɋɵɤɬɵɜɤɚɪ, 1985. 152 ɫ. 
Ɇɚɰɸɤ ɋ. ɋ., Ɂɢɧɱɭɤ ɇ. ɇ. Ɉɩɬɢɱɟɫɤɚɹ ɫɩɟɤɬɪɨɫɤɨɩɢɹ ɦɢɧɟɪɚɥɨɜ ɜɟɪɯɧɟɣ ɦɚɧɬɢɢ. Ɇ.: 

ɇɟɞɪɚ, 2001. 428 ɫ. 
ɉɥɚɬɨɧɨɜ Ⱥ. ɇ. ɉɪɢɪɨɞɚ ɨɤɪɚɫɤɢ ɦɢɧɟɪɚɥɨɜ. Ʉɢɟɜ: ɇɚɭɤɨɜɚ ɞɭɦɤɚ, 1976. 286 ɫ. 
ɋɜɢɪɢɞɨɜ Ⱦ. Ɍ., ɋɜɢɪɢɞɨɜɚ Ɋ. Ʉ., ɋɦɢɪɧɨɜ ɘ. Ɏ. Ɉɩɬɢɱɟɫɤɢɟ ɫɩɟɤɬɪɵ ɢɨɧɨɜ ɩɟɪɟɯɨɞɧɵɯ 

ɦɟɬɚɥɥɨɜ ɜ ɤɪɢɫɬɚɥɥ. Ɇ.: ɇɚɭɤɚ, 1976. 266 ɫ. 
 

 

 
Ʉ. ɋ. ɉɨɡɞɟɟɜɚ, Ⱥ. ɂ. Чɟɪɧыɲɨɜ 

ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ,  
ɝ. Ɍɨɦɫɤ  

ksupoz1992@gmail.com  

  
ɉɟɬɪɨɫɬɪɭɤɬɭɪɧɵɣ ɚɧɚɥɢɡ ɞɭɧɢɬɨɜ ɏɚɪɱɟɪɭɡɫɤɨɝɨ ɦɚɫɫɢɜɚ  

(ɉɨɥɹɪɧɵɣ ɍɪɚɥ) 
 

ȼɜɟɞɟɧɢɟ. Ɉɛɴɟɤɬɨɦ ɢɡɭɱɟɧɢɹ ɹɜɥɹɟɬɫɹ ɏɚɪɱɟɪɭɡɫɤɢɣ ɭɥɶɬɪɚɦɚɮɢɬɨɜɵɣ  
ɦɚɫɫɢɜ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɮɪɚɝɦɟɧɬɨɦ ɨɮɢɨɥɢɬɨɜɨɣ ɚɫɫɨɰɢɚɰɢɢ ɉɨɥɹɪɧɨɝɨ ɍɪɚɥɚ 
Дɒɦɟɥɟɜ, 1991Ж. Ɉɧ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɸɠɧɟɟ ɭɥɶɬɪɚɦɚɮɢɬɨɜɨɝɨ ɦɚɫɫɢɜɚ ɋɵɭɦ-Ʉɟɭ, ɨɬ 
ɤɨɬɨɪɨɝɨ ɨɬɞɟɥɟɧ ɦɟɬɚɦɨɪɮɢɡɨɜɚɧɧɵɦɢ ɝɚɛɛɪɨ-ɚɦɮɢɛɨɥɢɬɚɦɢ. Ɇɚɫɫɢɜ ɫɥɨɠɟɧ ɩɪɟ-
ɢɦɭɳɟɫɬɜɟɧɧɨ ɪɟɫɬɢɬɨɜɵɦɢ ɞɭɧɢɬɚɦɢ ɢ ɢɯ ɫɟɪɩɟɧɬɢɧɢɡɢɪɨɜɚɧɧɵɦɢ ɪɚɡɧɨɫɬɹɦɢ. 
ɋɪɟɞɢ ɞɭɧɢɬɨɜ ɪɟɞɤɨ ɜɫɬɪɟɱɚɸɬɫɹ ɪɟɥɢɤɬɨɜɵɟ ɭɱɚɫɬɤɢ ɝɚɪɰɛɭɪɝɢɬɨɜ. ɐɟɥɶɸ ɧɚɫɬɨɹ-
ɳɟɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɜɵɹɜɥɟɧɢɟ ɩɟɬɪɨɫɬɪɭɤɬɭɪɧɨɣ ɧɟɨɞɧɨɪɨɞɧɨɫɬɢ ɞɭɧɢɬɨɜ 
ɏɚɪɱɟɪɭɡɫɤɨɝɨ ɦɚɫɫɢɜɚ. 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ. Ⱦɭɧɢɬɵ ɧɟɪɚɜɧɨɦɟɪɧɨ ɩɥɚɫɬɢɱɟɫɤɢ ɞɟɮɨɪɦɢɪɨɜɚ-
ɧɵ. ɋ ɜɨɡɪɚɫɬɚɧɢɟɦ ɫɬɟɩɟɧɢ ɢɯ ɞɟɮɨɪɦɚɰɢɢ ɩɪɨɢɫɯɨɞɢɬ ɭɦɟɧɶɲɟɧɢɟ ɪɚɡɦɟɪɨɜ ɡɟɪɟɧ 
ɨɥɢɜɢɧɚ, ɨɧɢ ɩɪɢɨɛɪɟɬɚɸɬ ɧɟɨɞɧɨɪɨɞɧɨɟ ɩɨɝɚɫɚɧɢɟ, ɩɨɹɜɥɹɸɬɫɹ ɩɨɥɨɫɵ ɩɥɚɫɬɢɱɟ-
ɫɤɨɝɨ ɢɡɥɨɦɚ, ɜɨɡɪɚɫɬɚɟɬ ɪɨɥɶ ɫɢɧɬɟɤɬɨɧɢɱɟɫɤɨɣ ɪɟɤɪɢɫɬɚɥɥɢɡɚɰɢɢ, ɧɟɪɟɞɤɨ ɩɪɨɢɫ-
ɯɨɞɢɬ ɪɚɫɤɚɥɵɜɚɧɢɟ ɡɟɪɟɧ ɨɥɢɜɢɧɚ ɩɨ ɫɩɚɣɧɨɫɬɢ (010). ɉɨ ɫɨɜɨɤɭɩɧɨɫɬɢ ɢ ɢɧɬɟɧɫɢɜ-
ɧɨɫɬɢ ɩɪɨɹɜɥɟɧɢɹ ɩɪɢɡɧɚɤɨɜ ɩɥɚɫɬɢɱɟɫɤɨɣ ɞɟɮɨɪɦɚɰɢɢ ɜ ɏɚɪɱɟɪɭɡɫɤɨɦ ɦɚɫɫɢɜɟ ɜɵ-
ɞɟɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɝɥɚɜɧɵɟ ɩɟɬɪɨɫɬɪɭɤɬɭɪɧɵɟ ɬɢɩɵ ɭɥɶɬɪɚɦɚɮɢɬɨɜ: ɦɟɡɨɝɪɚɧɭ-
ɥɹɪɧɵɣ ĺ ɩɨɪɮɢɪɨɤɥɚɫɬɨɜɵɣ ĺ ɦɨɡɚɢɱɧɵɣ, ɤɨɬɨɪɵɟ ɧɟɨɞɧɨɤɪɚɬɧɨ ɨɬɦɟɱɚɥɢɫɶ ɜ 
ɩɟɪɢɞɨɬɢɬɚɯ ɨɮɢɨɥɢɬɨɜɵɯ ɤɨɦɩɥɟɤɫɨɜ ДNТМШХКs, PШТrТОr, 1976; Ƚɨɧɱɚɪɟɧɤɨ, 1989; 
ɒɦɟɥɟɜ, 1991; ɑɟɪɧɵɲɨɜ, 2001; ɑɟɪɧɵɲɨɜ, ɘɪɢɱɟɜ, 2013 ɢ ɞɪ.Ж. ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨ-
ɫɬɪɚɧɟɧɵ ɩɨɪɮɢɪɨɤɥɚɫɬɨɜɵɟ ɞɭɧɢɬɵ, ɤɨɬɨɪɵɟ ɜɨɡɧɢɤɚɸɬ ɡɚ ɫɱɟɬ ɢɫɯɨɞɧɵɯ ɩɪɨɬɨ-
ɝɪɚɧɭɥɹɪɧɵɯ, ɪɟɡɭɥɶɬɚɬɵ ɢɯ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɢɜɨɞɹɬɫɹ ɧɢɠɟ.  

Ɉɥɢɜɢɧ ɜ ɩɨɪɮɢɪɨɤɥɚɫɬɨɜɵɯ ɞɭɧɢɬɚɯ ɩɪɟɞɫɬɚɜɥɟɧ ɩɨɪɮɢɪɨɤɥɚɫɬɚɦɢ ɢ ɦɨɡɚ-
ɢɱɧɵɦɢ ɚɝɪɟɝɚɬɚɦɢ ɫ ɡɚɦɟɬɧɵɦɢ ɤɨɥɢɱɟɫɬɜɟɧɧɵɦɢ ɜɚɪɢɚɰɢɹɦɢ. ɉɨɪɮɢɪɨɤɥɚɫɬɵ ɧɚ-
ɛɥɸɞɚɸɬɫɹ ɜ ɜɢɞɟ ɨɞɢɧɨɱɧɵɯ ɡɟɪɟɧ ɥɢɛɨ ɧɟɛɨɥɶɲɢɯ ɫɤɨɩɥɟɧɢɣ ɫɭɛɢɡɨɦɟɬɪɢɱɧɨɣ ɢ 
ɭɞɥɢɧɟɧɧɨɣ ɮɨɪɦɵ, ɱɚɫɬɨ ɜɵɬɹɧɭɬɵɯ ɫɭɛɩɚɪɚɥɥɟɥɶɧɨ ɫ ɧɚɩɪɚɜɥɟɧɢɟɦ ɞɢɪɟɤɬɢɜɧɨɫɬɢ 
ɜ ɩɨɪɨɞɟ. Ⱦɥɢɧɚ ɩɨɪɮɢɪɨɤɥɚɫɬɨɜɵɯ ɡɟɪɟɧ ɫɨɫɬɚɜɥɹɟɬ ɞɨ 5–6 ɦɦ. Ƚɪɚɧɢɰɵ ɡɟɪɟɧ ɧɟ-
ɪɨɜɧɵɟ, ɡɚɡɭɛɪɟɧɧɵɟ. ɉɨɪɮɢɪɨɤɥɚɫɬɵ ɩɥɚɫɬɢɱɟɫɤɢ ɞɟɮɨɪɦɢɪɨɜɚɧɵ, ɱɬɨ ɜɵɪɚɠɚɟɬɫɹ 
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ɜ ɧɟɨɞɧɨɪɨɞɧɨɦ ɜɨɥɧɢɫɬɨɦ ɩɨɝɚɫɚɧɢɢ ɢ ɩɨɹɜɥɟɧɢɢ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɩɨɥɨɫ ɩɥɚɫɬɢɱɟ-
ɫɤɨɝɨ ɢɡɥɨɦɚ. ɉɨɪɮɢɪɨɤɥɚɫɬɵ ɩɨɝɪɭɠɟɧɵ ɜ ɬɨɧɤɨɡɟɪɧɢɫɬɵɟ ɦɨɡɚɢɱɧɵɟ ɚɝɪɟɝɚɬɵ 
ɫɢɧɬɟɤɬɨɧɢɱɟɫɤɢ ɪɟɤɪɢɫɬɚɥɥɢɡɨɜɚɧɧɵɯ ɡɟɪɟɧ ɨɥɢɜɢɧɚ ɪɚɡɦɟɪɨɦ ɦɟɧɟɟ 0.5 ɦɦ.  
ɍɞɥɢɧɟɧɧɵɟ ɦɟɥɤɢɟ ɢɧɞɢɜɢɞɵ ɜɵɬɹɝɢɜɚɸɬɫɹ ɜɞɨɥɶ ɞɢɪɟɤɬɢɜɧɨɫɬɢ, ɧɟɪɟɞɤɨ ɨɛɬɟɤɚɸɬ 

ɩɨɪɮɢɪɨɤɥɚɫɬɵ ɢ ɩɪɢɞɚɸɬ ɢɦ ɮɨɪɦɭ ɛɭɞɢɧ.  
ȼ ɩɨɪɮɢɪɨɤɥɚɫɬɨɜɨɦ ɞɭɧɢɬɟ, ɞɥɹ ɤɨɬɨɪɨɝɨ ɩɪɨɜɟɞɟɧ ɞɟɬɚɥɶɧɵɣ ɩɟɬɪɨɫɬɪɭɤ-

ɬɭɪɧɵɣ ɚɧɚɥɢɡ (ɨɛɪ. ɏɡ-8/3), ɜɵɹɜɥɟɧɵ ɞɜɟ ɩɥɨɫɤɨɫɬɢ ɭɩɥɨɳɟɧɧɨɫɬɢ ɡɟɪɟɧ ɨɥɢɜɢɧɚ. 
Ʉɪɭɩɧɵɟ ɡɟɪɧɚ ɨɥɢɜɢɧɚ ɭɩɥɨɳɟɧɵ ɜ ɫɟɜɟɪɨ-ɡɚɩɚɞɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɢ ɩɨɥɨɝɨ ɩɨɝɪɭ-
ɠɚɸɬɫɹ ɧɚ ɸɝɨ-ɡɚɩɚɞ, ɩɪɢ ɷɬɨɦ ɢɯ ɥɢɧɟɣɧɨɫɬɶ (δ1) ɩɨɝɪɭɠɚɟɬɫɹ ɜ ɸɝɨ-ɡɚɩɚɞɧɨɦ ɧɚ-
ɩɪɚɜɥɟɧɢɢ. Ɂɚɥɟɝɚɧɢɟ ɷɬɨɣ ɩɥɨɫɤɨɫɬɢ ɨɤɚɡɵɜɚɟɬɫɹ ɛɥɢɡɤɨɣ ɤ ɩɥɨɫɤɨɫɬɢ ɦɢɧɟɪɚɥɶɧɨɣ 
ɭɩɥɨɳɟɧɧɨɫɬɢ ɞɥɹ ɦɟɡɨɝɪɚɧɭɥɹɪɧɨɝɨ ɞɭɧɢɬɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜɛɥɢɡɢ. ɉɪɨɫɬɪɚɧɫɬ-
ɜɟɧɧɨ ɫɛɥɢɠɟɧɧɵɦ ɨɤɚɡɵɜɚɟɬɫɹ ɪɚɫɩɨɥɨɠɟɧɢɟ ɢɯ ɦɢɧɟɪɚɥɶɧɨɣ ɥɢɧɟɣɧɨɫɬɢ.  
Ɇɢɧɟɪɚɥɶɧɚɹ ɭɩɥɨɳɟɧɧɨɫɬɶ ɦɟɥɤɢɯ ɡɟɪɟɧ ɨɥɢɜɢɧɚ ɢɦɟɟɬ ɫɟɜɟɪɨ-ɡɚɩɚɞɧɨɟ ɩɪɨɫɬɢɪɚ-
ɧɢɟ ɢ ɤɪɭɬɨɟ ɩɚɞɟɧɢɟ ɧɚ ɫɟɜɟɪɨ-ɜɨɫɬɨɤ, ɩɪɢ ɷɬɨɦ ɢɯ ɥɢɧɟɣɧɨɫɬɶ δ2 ɢɦɟɟɬ ɫɭɛɜɟɪɬɢ-
ɤɚɥɶɧɨɟ ɩɨɝɪɭɠɟɧɢɟ.  

ɉɨɪɮɢɪɨɤɥɚɫɬɨɜɵɟ ɢ ɪɟɤɪɢɫɬɚɥɥɢɡɨɜɚɧɧɵɟ ɡɟɪɧɚ ɢɦɟɸɬ ɛɥɢɡɤɢɟ ɩɟɬɪɨɫɬɪɭɤ-
ɬɭɪɧɵɟ ɭɡɨɪɵ (ɪɢɫ. 1). Ɉɫɢ NР ɩɨɪɮɢɪɨɤɥɚɫɬɨɜɵɯ ɡɟɪɟɧ ɨɛɪɚɡɭɸɬ ɜɟɪɬɢɤɚɥɶɧɵɣ ɩɨɹɫ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɨɝɨ ɩɪɨɫɬɢɪɚɧɢɹ, ɧɨɪɦɚɥɶɧɵɣ ɪɚɧɧɟɣ ɦɢɧɟɪɚɥɶɧɨɣ ɭɩ-
ɥɨɳɟɧɧɨɫɬɢ. ȼ ɩɨɹɫɟ ɨɬɱɟɬɥɢɜɨ ɩɪɨɹɜɥɹɸɬɫɹ ɦɚɤɫɢɦɭɦɵ ɤɨɧɰɟɧɬɪɚɰɢɢ. ɇɚɢɛɨɥɟɟ 
ɫɢɥɶɧɵɣ ɦɚɤɫɢɦɭɦ (10 %) ɢɦɟɟɬ ɫɭɛɝɨɪɢɡɨɧɚɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ ɢ ɫɨɜɦɟɳɚɟɬɫɹ ɫ ɦɢ-
ɧɟɪɚɥɶɧɨɣ ɥɢɧɟɣɧɨɫɬɶɸ δ1. Ⱦɪɭɝɨɣ ɫɭɛɜɟɪɬɢɤɚɥɶɧɵɣ ɦɚɤɫɢɦɭɦ ɧɟɜɵɫɨɤɨɣ ɩɥɨɬɧɨ-
ɫɬɢ (4 %) ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ ɫɨɜɦɟɳɚɟɬɫɹ ɫ ɦɢɧɟɪɚɥɶɧɨɣ ɥɢɧɟɣɧɨɫɬɶɸ δ2. Ɉɫɢ NЦ ɢ 
NЩ ɨɛɪɚɡɭɸɬ ɛɨɥɟɟ ɫɥɨɠɧɵɟ ɭɡɨɪɵ ɫ ɬɟɧɞɟɧɰɢɟɣ ɤɨɧɰɟɧɬɪɢɪɨɜɚɬɶɫɹ ɜ ɫɨɜɦɟɳɟɧɧɵɟ 
ɩɨɹɫɚ, ɧɨɪɦɚɥɶɧɵɟ ɫɢɥɶɧɨɦɭ ɦɚɤɫɢɦɭɦɭ NР. ȼ ɩɨɹɫɚɯ ɨɬɦɟɱɚɸɬɫɹ ɥɨɤɚɥɶɧɵɟ ɫɭɛ-
ɜɟɪɬɢɤɚɥɶɧɵɟ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɦɚɤɫɢɦɭɦɵ. ɉɪɢ ɷɬɨɦ ɫɭɛɜɟɪɬɢɤɚɥɶɧɵɟ ɦɚɤɫɢɦɭɦɵ 
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ ɫɨɜɦɟɳɚɸɬɫɹ ɫ ɦɢɧɟɪɚɥɶɧɨɣ ɥɢɧɟɣɧɨɫɬɶɸ δ2. Ɋɟɤɪɢɫɬɚɥɥɢɡɨɜɚɧɧɵɟ 
ɡɟɪɧɚ ɨɬɥɢɱɚɸɬɫɹ ɛɨɥɟɟ ɫɥɨɠɧɵɦɢ ɩɟɬɪɨɫɬɪɭɤɬɭɪɧɵɦɢ ɭɡɨɪɚɦɢ. Ɍɚɤɨɟ ɭɫɥɨɠɧɟɧɢɟ 
ɨɛɭɫɥɨɜɥɟɧɨ ɬɟɧɞɟɧɰɢɟɣ ɜɫɟɯ ɬɪɟɯ ɨɫɟɣ ɨɛɨɫɨɛɥɹɬɶɫɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɩɨɹɫ ɧɨɪ-
ɦɚɥɶɧɨ ɦɢɧɟɪɚɥɶɧɨɣ ɥɢɧɟɣɧɨɫɬɢ δ2.  

Ⱦɢɧɚɦɨɤɢɧɟɦɚɬɢɱɟɫɤɚɹ ɢɧɬɟɪɩɪɟɬɚɰɢɹ ɩɨɥɭɱɟɧɧɵɯ ɩɟɬɪɨɫɬɪɭɤɬɭɪɧɵɯ ɭɡɨɪɨɜ 
ɩɪɨɜɨɞɢɥɚɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɚɧɧɵɯ ɤɚɤ ɨɬɟɱɟɫɬɜɟɧɧɵɯ, ɬɚɤ ɢ ɡɚɪɭɛɟɠɧɵɯ ɢɫɫɥɟ-
ɞɨɜɚɬɟɥɟɣ ДȽɨɧɱɚɪɟɧɤɨ, 1989; NТМШХКs, PШТrТОr, 1976; KЮЧгО, AЯО δКХХОЦКЧЭ, 1981 ɢ ɞɪ.Ж. 
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Ɋɢɫ. 1. ɉɨɪɮɢɪɨɤɥɚɫɬɨɜɚɹ 
ɫɬɪɭɤɬɭɪɚ ɞɭɧɢɬɚ. 

Ɉɥ-1 – ɩɨɪɮɢɪɨɤɥɚɫɬɨɜɵɟ 
ɡɟɪɧɚ ɨɥɢɜɢɧɚ, Ɉɥ-2 – ɫɢɧɬɟɤɬɨ-
ɧɢɱɟɫɤɢ ɪɟɤɪɢɫɬɚɥɥɢɡɨɜɚɧɧɵɟ 
ɦɨɡɚɢɱɧɵɟ ɢɧɞɢɜɢɞɵ. ɇɢɤɨɥɢ 
ɫɤɪɟɳɟɧɵ. Ɉɛɪ. ɏɡ-8/3. 

 



Ɇɟɬɚɥɥɨɝɟɧɢɹ ɞɪɟɜɧɢɯ ɢ ɫɨɜɪɟɦɟɧɧɵɯ ɨɤɟɚɧɨɜ–2015 202 

 

Ɋɢɫ. 2. Ⱦɢɚɝɪɚɦɦɵ ɨɪɢɟɧɬɢɪɨɜɤɢ ɤɪɢɫɬɚɥɥɨɨɩɬɢɱɟɫɤɢɯ ɨɫɟɣ ɡɟɪɟɧ ɨɥɢɜɢɧɚ ɜ ɩɨɪɮɢ-
ɪɨɤɥɚɫɬɨɜɨɦ ɬɢɩɟ ɞɭɧɢɬɨɜ.  

Ɉɥ-1 – ɩɨɪɮɢɪɨɤɥɚɫɬɵ ɨɥɢɜɢɧɚ, Ɉɥ-2 – ɦɟɥɤɨɡɟɪɧɢɫɬɵɟ ɦɨɡɚɢɱɧɵɟ ɢɧɞɢɜɢɞɵ ɨɥɢɜɢɧɚ. 
Ⱦɢɚɝɪɚɦɦɵ ɩɨɫɬɪɨɟɧɵ ɩɨ 100 ɡɚɦɟɪɚɦ ɤɪɢɫɬɚɥɥɨɨɩɬɢɱɟɫɤɢɯ ɨɫɟɣ ɨɥɢɜɢɧɚ. ɂɡɨɥɢɧɢɢ: 1-2-4-6-

8-10 % ɧɚ 1 % ɫɟɬɤɢ ɒɦɢɞɬɚ. ɉɪɨɟɤɰɢɹ ɧɚ ɜɟɪɯɧɸɸ ɩɨɥɭɫɮɟɪɭ. Ɍɨɱɟɱɧɵɟ ɥɢɧɢɢ – ɩɥɨɫɤɨɫɬɢ 
ɭɩɥɨɳɟɧɧɨɫɬɢ ɡɟɪɟɧ ɨɥɢɜɢɧɚ ɫ ɥɢɧɟɣɧɨɫɬɶɸ (δ). 

 

Ⱥɧɚɥɢɡ ɩɟɬɪɨɫɬɪɭɤɬɭɪɧɵɯ ɭɡɨɪɨɜ ɨɩɬɢɱɟɫɤɨɣ ɨɪɢɟɧɬɢɪɨɜɤɢ ɩɨɪɮɢɪɨɤɥɚɫɬɨ-
ɜɵɯ ɡɟɪɟɧ ɩɨɡɜɨɥɢɥ ɭɫɬɚɧɨɜɢɬɶ ɞɜɚ ɷɬɚɩɚ ɢɯ ɩɥɚɫɬɢɱɟɫɤɨɝɨ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ. ɉɟɪɜɵɣ 
ɷɬɚɩ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɛɪɚɡɨɜɚɧɢɸ ɢɫɯɨɞɧɵɯ ɦɟɡɨɝɪɚɧɭɥɹɪɧɵɯ ɞɭɧɢɬɨɜ ɢ ɧɚɯɨɞɢɬ ɨɬ-
ɪɚɠɟɧɢɟ ɜ ɨɩɬɢɱɟɫɤɨɣ ɨɪɢɟɧɬɢɪɨɜɤɟ ɭɰɟɥɟɜɲɢɯ ɩɨɪɮɢɪɨɤɥɚɫɬɨɜɵɯ ɡɟɪɟɧ ɨɥɢɜɢɧɚ. 
Ɉɧ ɪɟɚɥɢɡɨɜɚɥɫɹ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ, ɬɪɚɧɫɥɹɰɢɨɧɧɵɦ ɫɤɨɥɶɠɟɧɢɟɦ ɩɨ ɜɵɫɨɤɨɬɟɦɩɟ-
ɪɚɬɭɪɧɵɦ ɫɢɫɬɟɦɚɦ: (010)Д100Ж, д0ФХжД100Ж, (001)Д100Ж. ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɛɪɚɡɨɜɚɥɫɹ ɦɚɤ-
ɫɢɦɭɦ NР, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɧɚɩɪɚɜɥɟɧɢɸ ɩɥɚɫɬɢɱɟɫɤɨɝɨ ɬɟɱɟɧɢɹ (δ1). ɇɨɪɦɚɥɶɧɨ 
ɷɬɨɦɭ ɦɚɤɫɢɦɭɦɭ ɫɮɨɪɦɢɪɨɜɚɥɢɫɶ ɫɨɜɦɟɳɟɧɧɵɟ ɩɨɹɫɚ ɤɨɧɰɟɧɬɪɚɰɢɢ ɨɫɟɣ NЦ ɢ NЩ, 
ɜ ɤɨɬɨɪɵɯ ɨɬɦɟɱɚɸɬɫɹ ɥɨɤɚɥɶɧɵɟ ɦɚɤɫɢɦɭɦɵ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɤ 
ɩɟɪɜɢɱɧɨɣ ɦɢɧɟɪɚɥɶɧɨɣ ɭɩɥɨɳɟɧɧɨɫɬɢ.  

ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɦɟɡɨɝɪɚɧɭɥɹɪɧɵɟ ɞɭɧɢɬɵ ɩɨɞɜɟɪɝɚɥɢɫɶ ɢɧɬɟɧɫɢɜɧɨɣ ɫɢɧɬɟɤ-
ɬɨɧɢɱɟɫɤɨɣ ɪɟɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɢ ɤɚɬɚɤɥɚɫɬɢɱɟɫɤɨɦɭ ɬɟɱɟɧɢɸ ɩɪɢ ɩɨɞɱɢɧɟɧɧɨɣ ɪɨɥɢ 
ɬɪɚɧɫɥɹɰɢɨɧɧɨɝɨ ɫɤɨɥɶɠɟɧɢɹ. ɉɪɢ ɷɬɨɦ ɜ ɦɨɡɚɢɱɧɵɯ ɡɟɪɧɚɯ ɨɥɢɜɢɧɚ ɫɨɯɪɚɧɹɟɬɫɹ 
ɪɚɧɟɟ ɨɛɪɚɡɨɜɚɧɧɚɹ ɨɩɬɢɱɟɫɤɚɹ ɨɪɢɟɧɬɢɪɨɜɤɚ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɚɹ ɜ ɩɨɪɮɢɪɨɤɥɚɫɬɚɯ. 
Ɉɞɧɚɤɨ ɨɧɚ ɨɫɥɨɠɧɹɟɬɫɹ ɩɥɚɫɬɢɱɟɫɤɢɦ ɬɟɱɟɧɢɟɦ, ɤɨɧɬɪɨɥɢɪɭɟɦɵɦ ɜɧɨɜɶ ɨɛɪɚɡɨɜɚɧ-
ɧɨɣ ɫɭɛɜɟɪɬɢɤɚɥɶɧɨɣ ɥɢɧɟɣɧɨɫɬɶɸ δ2, ɜɛɥɢɡɢ ɤɨɬɨɪɨɣ ɨɛɨɫɨɛɥɹɸɬɫɹ ɦɚɤɫɢɦɭɦɵ NЦ 
ɢ NЩ. Ɍɚɤɚɹ ɫɨɜɦɟɳɟɧɧɨɫɬɶ ɦɚɤɫɢɦɭɦɨɜ NЦ ɢ NЩ ɫ δ2 ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɩɪɨɹɜɥɟɧɢɢ 
ɬɪɚɧɫɥɹɰɢɨɧɧɨɝɨ ɫɤɨɥɶɠɟɧɢɹ ɜ ɨɥɢɜɢɧɟ ɩɨ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɵɦ ɫɢɫɬɟɦɚɦ 
(100)Д001Ж, (110)Д001Ж ɢ (100)Д010Ж. 

ȼɵɜɨɞɵ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɟɪɜɵɣ ɷɬɚɩ ɩɥɚɫɬɢɱɟɫɤɢɯ ɞɟɮɨɪɦɚɰɢɣ ɪɟɚɥɢɡɨɜɵ-
ɜɚɥɫɹ ɜ ɩɪɨɰɟɫɫɟ ɩɟɪɟɦɟɳɟɧɢɹ ɢɡ ɜɟɪɯɧɟɣ ɦɚɧɬɢɢ ɜ ɡɟɦɧɭɸ ɤɨɪɭ. ɉɥɚɫɬɢɱɟɫɤɢɟ ɞɟ-
ɮɨɪɦɚɰɢɢ ɨɥɢɜɢɧɚ ɨɫɭɳɟɫɬɜɥɹɥɢɫɶ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ, ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɵɦ ɬɪɚɧɫ-
ɥɹɰɢɨɧɧɵɦ ɫɤɨɥɶɠɟɧɢɟɦ, ɤɨɬɨɪɨɟ ɫɨɩɪɨɜɨɠɞɚɥɨɫɶ ɩɨɜɟɪɯɧɨɫɬɧɨɣ ɞɢɮɮɭɡɢɨɧɧɨɣ 
ɩɨɥɡɭɱɟɫɬɶɸ. ɉɥɚɫɬɢɱɟɫɤɢɟ ɞɟɮɨɪɦɚɰɢɢ ɷɬɨɝɨ ɷɬɚɩɚ ɩɪɨɬɟɤɚɥɢ ɩɪɢ ɫɧɢɠɟɧɢɢ ɬɟɦɩɟ-
ɪɚɬɭɪ ɨɬ 1000 ɞɨ 650 °ɋ, ɧɢɡɤɨɣ ɫɤɨɪɨɫɬɢ (ɦɟɧɟɟ 10–6

 ɫ–1) ɢ ɡɧɚɱɢɬɟɥɶɧɨɦ ɜɫɟɫɬɨɪɨɧ-
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ɧɟɦ ɞɚɜɥɟɧɢɢ (ɛɨɥɟɟ 10 ɤɛɚɪ) ɜ ɭɫɥɨɜɢɹɯ ɨɫɟɜɨɝɨ ɫɠɚɬɢɹ ДNicolas, Poirier, 1976].  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɛɪɚɡɨɜɚɥɢɫɶ ɞɭɧɢɬɵ ɫ ɪɚɜɧɨɜɟɫɧɨɣ ɫɪɟɞɧɟɡɟɪɧɢɫɬɨɣ ɦɟɡɨɝɪɚɧɭɥɹɪɧɨɣ 
ɦɢɤɪɨɫɬɪɭɤɬɭɪɨɣ ɫ ɜɨɡɪɚɫɬɚɸɳɟɣ ɫɬɟɩɟɧɶɸ ɩɥɚɫɬɢɱɟɫɤɨɝɨ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɡɟɪɟɧ 
ɨɥɢɜɢɧɚ. Ƚɪɚɧɢɰɵ ɡɟɪɟɧ ɨɥɢɜɢɧɚ ɩɥɚɜɧɵɟ, ɩɪɹɦɨɥɢɧɟɣɧɵɟ ɢ ɱɚɫɬɨ ɫɯɨɞɹɬɫɹ ɜ ɬɪɨɣ-
ɧɵɯ ɬɨɱɤɚɯ ɩɨɞ ɭɝɥɨɦ 120°.  

ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɩɥɚɫɬɢɱɟɫɤɢɟ ɞɟɮɨɪɦɚɰɢɢ, ɜɟɪɨɹɬɧɨ, ɨɫɭɳɟɫɬɜɥɹɥɢɫɶ ɜ ɩɪɨ-
ɰɟɫɫɟ ɩɟɪɟɦɟɳɟɧɢɹ ɞɭɧɢɬɨɜ ɩɨ ɡɨɧɚɦ ɝɥɭɛɢɧɧɵɯ ɧɚɞɜɢɝɨɜ ɜ ɜɟɪɯɧɢɟ ɱɚɫɬɢ ɡɟɦɧɨɣ 
ɤɨɪɵ. Ɉɧɢ ɩɪɨɬɟɤɚɥɢ ɜ ɭɫɥɨɜɢɹɯ ɢɧɬɟɧɫɢɜɧɵɯ ɨɫɟɜɵɯ ɢ ɫɞɜɢɝɨɜɵɯ ɞɟɮɨɪɦɚɰɢɣ ɩɪɢ 
ɭɦɟɪɟɧɧɨ ɜɵɫɨɤɢɯ ɢ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ (~500–750 °ɋ), ɡɧɚɱɢɬɟɥɶɧɵɯ ɫɤɨɪɨɫɬɹɯ  
(İ > 10–4 ɫ–1) ɢ ɜɫɟɫɬɨɪɨɧɧɟɦ ɞɚɜɥɟɧɢɢ (5 ɤɛɚɪ) ДKЮЧгО, AЯО δКХХОЦКЧЭ, 1981Ж. ɉɥɚ-
ɫɬɢɱɟɫɤɨɟ ɬɟɱɟɧɢɟ ɜ ɨɥɢɜɢɧɟ ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ ɫɢɧɬɟɤɬɨɧɢɱɟɫɤɨɣ ɪɟɤɪɢɫɬɚɥɥɢɡɚɰɢɟɣ  
ɢ ɤɚɬɚɤɥɚɫɬɢɱɟɫɤɢɦ ɬɟɱɟɧɢɟɦ ɩɪɢ ɩɨɞɱɢɧɟɧɧɨɣ ɪɨɥɢ ɬɪɚɧɫɥɹɰɢɨɧɧɨɝɨ ɫɤɨɥɶɠɟɧɢɹ.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɛɪɚɡɨɜɚɥɢɫɶ ɞɭɧɢɬɵ ɫ ɩɨɪɮɢɪɨɤɥɚɫɬɨɜɨɣ ɦɢɤɪɨɫɬɪɭɤɬɭɪɨɣ. 
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Ɇɚɥɵɟ ɫɬɪɭɤɬɭɪɧɵɟ ɮɨɪɦɵ ɢ ɤɫɟɧɨɝɟɧɧɵɟ ɝɪɚɧɚɬɵ  
ɭɥɶɬɪɚɛɚɡɢɬɨɜ ɝɨɪɵ Ʉɚɪɚɛɚɲ  

(ɤ ɩɪɨɛɥɟɦɟ ɝɟɧɟɡɢɫɚ ɦɟɫɬɨɪɨɠɞɟɧɢɹ Ɂɨɥɨɬɚɹ Ƚɨɪɚ) 
 

Ʉɚɪɚɛɚɲɫɤɢɣ ɝɢɩɟɪɛɚɡɢɬɨɜɵɣ ɦɚɫɫɢɜ ɪɚɫɩɨɥɨɠɟɧ ɜ ɫɟɜɟɪɧɨɣ ɱɚɫɬɢ ɑɟɥɹɛɢɧ-
ɫɤɨɣ ɨɛɥɚɫɬɢ ɢ ɩɪɢɭɪɨɱɟɧ ɤ Ƚɥɚɜɧɨɦɭ ɍɪɚɥɶɫɤɨɦɭ ɪɚɡɥɨɦɭ, ɪɚɡɞɟɥɹɸɳɟɦɭ ɩɚɥɟɨ-
ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ ɢ ɩɚɥɟɨɨɤɟɚɧɢɱɟɫɤɢɣ ɫɟɤɬɨɪɚ ɍɪɚɥɚ. Ɇɚɫɫɢɜ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɯɨ-
ɪɨɲɟɣ ɞɨɫɬɭɩɧɨɫɬɶɸ ɢ ɨɛɧɚɠɟɧɧɨɫɬɶɸ ɢ ɤɨɪɟɧɧɵɦ ɦɟɫɬɨɪɨɠɞɟɧɢɟɦ ɡɨɥɨɬɚ Ɂɨɥɨɬɚɹ 
Ƚɨɪɚ, ɤɨɬɨɪɨɟ ɨɬɪɚɛɚɬɵɜɚɥɨɫɶ ɞɨ 1946 ɝ. ɂɦɟɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɬɨɱɤɢ ɡɪɟɧɢɹ ɢɫɫɥɟɞɨ-
ɜɚɬɟɥɟɣ ɧɚ ɝɟɨɥɨɝɢɸ ɦɚɫɫɢɜɚ, ɫɬɪɭɤɬɭɪɭ ɢ ɝɟɧɟɡɢɫ ɦɟɫɬɨɪɨɠɞɟɧɢɹ, ɤɨɬɨɪɵɟ ɨɬɪɚɠɟ-
ɧɵ ɜ ɪɹɞɟ ɩɭɛɥɢɤɚɰɢɣ ДɅɨɠɟɱɤɢɧ, 1935; Ȼɟɪɡɨɧ, Ȼɨɪɨɞɚɟɜɫɤɢɣ, 1984; ɋɚɡɨɧɨɜ ɢ ɞɪ., 
2002; ɋɩɢɪɢɞɨɧɨɜ, ɉɥɟɬɧɟɜ, 2002; ɋɟɪɚɜɤɢɧ ɢ ɞɪ., 2003; Ɂɧɚɦɟɧɫɤɢɣ ɢ ɞɪ., 2005; 
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