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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. 
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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. 
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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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Ɉɥɢɜɢɧ-ɯɪɨɦɲɩɢɧɟɥɟɜɵɟ ɝɟɨɬɟɪɦɨɦɟɬɪɵ –  

ɨɬɪɚɠɟɧɢɟ ɬɟɪɦɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ 

 
ɏɢɦɢɱɟɫɤɢɟ ɢ ɮɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɲɩɢɧɟɥɢɞɨɜ ɧɟɫɭɬ ɜɚɠɧɭɸ ɢɧɮɨɪɦɚɰɢɸ, 

ɧɟɨɛɯɨɞɢɦɭɸ ɞɥɹ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɝɟɨɯɢɦɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɧɬɢɣɧɵɯ ɢɫɬɨɱ-
ɧɢɤɨɜ ɪɚɫɩɥɚɜɨɜ, ɝɟɨɞɢɧɚɦɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɢ, P-T-ɪɟɠɢɦɚ ɜ ɯɨɞɟ ɦɚɝɦɨɝɟɧɟɪɚɰɢɢ ɢ 
ɭɫɥɨɜɢɣ ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ ɩɟɪɜɢɱɧɵɯ ɪɚɫɩɥɚɜɨɜ. 

ɏɪɨɦɲɩɢɧɟɥɢɞɵ ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ ɚɤɰɟɫɫɨɪɧɵɦɢ ɦɢɧɟ-
ɪɚɥɚɦɢ ɜɵɫɨɤɨɦɚɝɧɟɡɢɚɥɶɧɵɯ ɭɥɶɬɪɚɨɫɧɨɜɧɵɯ ɢ ɨɫɧɨɜɧɵɯ ɩɨɪɨɞ ɢɧɬɪɭɡɢɜɧɨɝɨ ɢ 
ɜɭɥɤɚɧɨɝɟɧɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɢ ɱɚɫɬɨ ɨɛɪɚɡɭɸɬ ɪɭɞɧɵɟ ɫɤɨɩɥɟɧɢɹ ɜ ɨɮɢɨɥɢɬɨɜɵɯ 
ɬɟɥɚɯ ɢɥɢ ɪɚɫɫɥɨɟɧɧɵɯ ɢɧɬɪɭɡɢɜɚɯ. Ʉ ɧɚɫɬɨɹɳɟɦɭ ɜɪɟɦɟɧɢ ɩɨ ɢɯ ɦɢɧɟɪɚɥɨɝɢɢ ɧɚɤɨ-
ɩɥɟɧ ɨɛɲɢɪɧɵɣ ɮɚɤɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ. ɂɫɫɥɟɞɨɜɚɧɢɹ, ɩɪɨɜɟɞɟɧɧɵɟ ɜ ɩɨɫɥɟɞɧɢɟ ɧɟ-
ɫɤɨɥɶɤɨ ɞɟɫɹɬɢɥɟɬɢɣ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɪɟɧɬɝɟɧɨɫɩɟɤɬɪɚɥɶɧɨɝɨ ɢ ɦɢɤɪɨɡɨɧɞɨɜɨɝɨ ɚɧɚ-
ɥɢɡɨɜ, ɩɨɤɚɡɚɥɢ, ɱɬɨ ɫɨɫɬɚɜɵ ɚɤɰɟɫɫɨɪɧɵɯ ɯɪɨɦɲɩɢɧɟɥɢɞɨɜ ɢɡɦɟɧɹɸɬɫɹ ɜ ɨɱɟɧɶ ɲɢ-
ɪɨɤɨɦ ɢɧɬɟɪɜɚɥɟ, ɜ ɬɨɦ ɱɢɫɥɟ ɞɚɠɟ ɜ ɩɪɟɞɟɥɚɯ ɨɬɞɟɥɶɧɵɯ ɢɧɬɪɭɡɢɜɧɵɯ ɢ ɷɮɮɭɡɢɜ-
ɧɵɯ ɬɟɥ. Ɍɚɤɢɟ ɞɚɧɧɵɟ ɢɦɟɸɬɫɹ ɞɥɹ ɚɤɰɟɫɫɨɪɧɵɯ ɢ ɪɭɞɧɵɯ ɯɪɨɦɲɩɢɧɟɥɢɞɨɜ ɢɡ 
ɭɥɶɬɪɚɨɫɧɨɜɧɵɯ ɜɭɥɤɚɧɢɬɨɜ ɢ ɪɚɫɫɥɨɟɧɧɵɯ ɢɧɬɪɭɡɢɜɨɜ, ɤɢɦɛɟɪɥɢɬɨɜɵɯ ɬɟɥ ɢ ɤɢɦ-
ɛɟɪɥɢɬɨɩɨɞɨɛɧɵɯ ɩɨɪɨɞ, ɥɚɜ ɨɫɧɨɜɧɨɝɨ ɫɨɫɬɚɜɚ ɢ ɥɭɧɧɵɯ ɛɚɡɚɥɶɬɨɜ. Ɉɛɲɢɪɧɚɹ ɢɧ-
ɮɨɪɦɚɰɢɹ ɢɦɟɟɬɫɹ ɬɚɤɠɟ ɩɨ ɫɨɫɬɚɜɚɦ ɚɤɰɟɫɫɨɪɧɵɯ ɢ ɪɭɞɧɵɯ ɯɪɨɦɲɩɢɧɟɥɢɞɨɜ ɢɡ 
ɚɥɶɩɢɧɨɬɢɩɧɵɯ ɝɢɩɟɪɛɚɡɢɬɨɜ ɫɤɥɚɞɱɚɬɵɯ ɨɛɥɚɫɬɟɣ. 



Ɇɟɬɚɥɥɨɝɟɧɢɹ ɞɪɟɜɧɢɯ ɢ ɫɨɜɪɟɦɟɧɧɵɯ ɨɤɟɚɧɨɜ–2015 60 

Ɇɧɨɝɨɨɛɪɚɡɢɟ ɫɨɫɬɚɜɨɜ ɚɤɰɟɫɫɨɪɧɵɯ ɯɪɨɦɲɩɢɧɟɥɢɞɨɜ ɜ ɭɥɶɬɪɚɦɚɮɢɬɚɯ ɜ ɧɚ-
ɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɛɴɹɫɧɹɟɬɫɹ ɩɨ-ɪɚɡɧɨɦɭ. Ɉɞɧɚɤɨ ɨɞɧɢɦ ɢɡ ɝɥɚɜɧɵɯ ɮɚɤɬɨɪɨɜ ɧɚɛɥɸ-
ɞɚɟɦɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ ɹɜɥɹɟɬɫɹ ɢɡɦɟɧɟɧɢɟ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɤɪɢɫɬɚɥɥɢɡɚ-
ɰɢɢ ɚɤɰɟɫɫɨɪɧɵɯ ɯɪɨɦɲɩɢɧɟɥɢɞɨɜ ɜ ɩɪɨɰɟɫɫɟ ɦɚɝɦɚɬɢɱɟɫɤɨɝɨ ɝɟɧɟɡɢɫɚ, ɚ ɬɚɤɠɟ 
ɜɫɥɟɞɫɬɜɢɟ ɩɨɫɥɟɞɭɸɳɢɯ ɦɟɬɚɦɨɪɮɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜɦɟɳɚɸɳɢɯ 
ɢɯ ɭɥɶɬɪɚɨɫɧɨɜɧɵɯ ɩɨɪɨɞ Дɉɟɪɟɜɨɡɱɢɤɨɜ ɢ ɞɪ., β007; ɘɪɢɱɟɜ, β01γ; ɘɪɢɱɟɜ, ɑɟɪ-
ɧɵɲɨɜ, β01β]. ȼ ɩɪɨɰɟɫɫɟ ɷɜɨɥɸɰɢɢ ɫɨɫɬɚɜ ɯɪɨɦɲɩɢɧɟɥɢɞɨɜ ɢɡɦɟɧɹɟɬɫɹ ɩɨɞ ɜɨɡɞɟɣ-
ɫɬɜɢɟɦ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ, ɝɥɚɜɧɵɟ ɢɡ ɤɨɬɨɪɵɯ ɬɟɦɩɟɪɚ-
ɬɭɪɚ (Ɍ), ɞɚɜɥɟɧɢɟ (P), ɮɭɝɢɬɢɜɧɨɫɬɶ ɤɢɫɥɨɪɨɞɚ (fO2) ɢ ɫɨɫɬɚɜ ɫɢɫɬɟɦɵ. 

ɉɨɩɵɬɤɢ ɨɰɟɧɢɬɶ ɷɬɢ ɩɚɪɚɦɟɬɪɵ, ɢɫɩɨɥɶɡɭɹ ɨɫɨɛɟɧɧɨɫɬɢ ɫɨɫɬɚɜɨɜ ɯɪɨɦɲɩɢɧɟ-
ɥɢɞɨɜ ɢɥɢ ɢɯ ɩɚɪɚɝɟɧɟɡɢɫɵ ɫ ɫɢɥɢɤɚɬɧɵɦɢ ɦɢɧɟɪɚɥɚɦɢ, ɞɟɥɚɥɢɫɶ ɧɟɨɞɧɨɤɪɚɬɧɨ ДFa-

bries, 1979; Ono, 1983; Roeder et al., 1979; Ballhaus et al., 1991; ɑɚɳɭɯɢɧ ɢ ɞɪ., 1996]. 
Ⱦɨɤɚɡɚɧɨ, ɱɬɨ ɯɪɨɦɲɩɢɧɟɥɢɞɵ ɹɜɥɹɸɬɫɹ ɨɞɧɨɣ ɢɡ ɩɟɪɜɵɯ ɦɢɧɟɪɚɥɶɧɵɯ ɮɚɡ 

ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɭɥɶɬɪɚɨɫɧɨɜɧɵɯ ɪɚɫɩɥɚɜɨɜ, ɢɡ ɤɨɬɨɪɵɯ ɨɧɢ ɜɵɞɟɥɹɸɬɫɹ ɞɨ ɢɥɢ ɫɨ-
ɜɦɟɫɬɧɨ ɫ ɦɚɝɧɟɡɢɚɥɶɧɵɦ ɨɥɢɜɢɧɨɦ (ɢɥɢ, ɧɚɦɧɨɝɨ ɪɟɠɟ – ɫ ɞɪɭɝɢɦɢ ɫɢɥɢɤɚɬɧɵɦɢ 
ɦɢɧɟɪɚɥɚɦɢ). ɉɪɢ ɷɬɨɦ ɦɚɝɦɚɬɨɝɟɧɧɚɹ ɩɪɢɪɨɞɚ ɩɟɪɜɵɯ ɜ ɦɚɝɦɚɬɢɱɟɫɤɢɯ ɭɥɶɬɪɚɦɚ-
ɮɢɬɨɜɵɯ ɬɟɥɚɯ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɦɨɪɮɨɥɨɝɢɟɣ ɡɟɪɟɧ, ɯɚɪɚɤɬɟɪɨɦ ɢɯ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, 
ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɟɦ ɫ ɞɪɭɝɢɦɢ ɦɢɧɟɪɚɥɶɧɵɦɢ ɮɚɡɚɦɢ, ɧɚɥɢɱɢɟɦ ɜ ɧɢɯ ɩɟɪɜɢɱɧɵɯ 
ɪɚɫɩɥɚɜɧɵɯ ɜɤɥɸɱɟɧɢɣ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɞɥɹ ɛɨɥɶɲɢɧɫɬɜɚ ɭɥɶɬɪɚɦɚɮɢɬɨɜ ɧɚɢɛɨɥɟɟ 
ɯɚɪɚɤɬɟɪɧɵɦ ɹɜɥɹɟɬɫɹ ɨɥɢɜɢɧ-ɯɪɨɦɲɩɢɧɟɥɟɜɵɣ ɩɚɪɚɝɟɧɟɡɢɫ. Ʉɚɤ ɩɨɤɚɡɚɥɢ ɢɫɫɥɟɞɨ-
ɜɚɧɢɹ ДFabries, 1979; Ono, 1983; Roeder et al., 1979; Barnes, Roeder, β001], ɷɬɨɬ ɩɚɪɚɝɟ-
ɧɟɡɢɫ, ɭɱɢɬɵɜɚɸɳɢɣ ɨɫɨɛɟɧɧɨɫɬɢ ɫɨɫɬɚɜɨɜ ɯɪɨɦɲɩɢɧɟɥɢɞɨɜ, ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨ-
ɜɚɧ ɜ ɤɚɱɟɫɬɜɟ ɢɧɞɢɤɚɬɨɪɚ ɭɫɥɨɜɢɣ ɨɛɪɚɡɨɜɚɧɢɹ ɭɥɶɬɪɚɨɫɧɨɜɧɵɯ ɩɨɪɨɞ. 

Ɍɟɦɩɟɪɚɬɭɪɵ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɯɪɨɦɲɩɢɧɟɥɢɞɨɜ ɜ ɭɥɶɬɪɚɨɫɧɨɜɧɵɯ ɪɚɫɩɥɚɜɚɯ 
ɦɨɝɭɬ ɛɵɬɶ ɨɰɟɧɟɧɵ ɬɨɥɶɤɨ ɩɪɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɢɥɢ ɪɚɫɱɟɬɧɵɦ 
ɩɭɬɟɦ. Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɭɫɬɚɧɨɜɥɟɧɨ ДHill, Roeder, 1974], ɱɬɨ ɢɡ ɪɚɫ-
ɩɥɚɜɚ ɨɥɢɜɢɧɨɜɨɝɨ ɛɚɡɚɥɶɬɚ ɫ ɲɢɪɨɤɢɦɢ ɜɚɪɢɚɰɢɹɦɢ ɫɨɞɟɪɠɚɧɢɣ ɯɪɨɦɚ ɲɩɢɧɟɥɶ 
(ɲɩɢɧɟɥɶ-ɦɚɝɧɟɬɢɬɨɜɵɣ ɬɜɟɪɞɵɣ ɪɚɫɬɜɨɪ) ɜ ɤɚɱɟɫɬɜɟ ɥɢɤɜɢɞɭɫɧɨɣ ɮɚɡɵ ɩɨɹɜɥɹɟɬɫɹ 
ɩɪɢ Ɍ 1β75–1058 °ɋ. ɉɪɢ ɷɬɨɦ ɜ ɛɨɥɟɟ ɨɤɢɫɥɢɬɟɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɩɟɪɜɨɣ ɤɪɢɫɬɚɥɥɢɡɭ-
ɟɬɫɹ ɲɩɢɧɟɥɶ, ɩɪɢ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɦ ɪɟɠɢɦɟ – ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ ɧɟɸ ɩɨɹɜɥɹɟɬɫɹ 
ɨɥɢɜɢɧ, ɤɥɢɧɨɩɢɪɨɤɫɟɧ ɢ ɩɥɚɝɢɨɤɥɚɡ. ɋɨɜɦɟɫɬɧɚɹ ɤɪɢɫɬɚɥɥɢɡɚɰɢɹ ɮɚɡ ɯɪɨɦɲɩɢɧɟ-
ɥɢɞ-ɨɥɢɜɢɧɨɜɨɝɨ ɩɚɪɚɝɟɧɟɡɢɫɚ ɦɨɠɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɜ ɲɢɪɨɤɨɦ ɬɟɦɩɟɪɚɬɭɪɧɨɦ ɢɧɬɟɪ-
ɜɚɥɟ (ɨɬ ɥɢɤɜɢɞɭɫɚ ɫɢɫɬɟɦɵ ɞɨ 40–50 % ɪɚɫɤɪɢɫɬɚɥɥɢɡɚɰɢɢ). 

Ⱦɥɹ ɤɨɫɜɟɧɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɭɥɶɬɪɚɨɫɧɨɜɧɵɯ ɪɚɫ-
ɩɥɚɜɨɜ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɱɟɬɵɪɟ ɨɥɢɜɢɧ-ɯɪɨɦɲɩɢɧɟɥɟɜɵɯ 
ɝɟɨɬɟɪɦɨɦɟɬɪɚ: Ⱦɠɟɤɫɨɧɚ-ɂɪɜɚɣɧɚ-Ɋɟɞɟɪɚ ДRoeder et al., 1979], Ɉɧɨ ДOno, 1983], 
Ɏɚɛɪɢ ДFabries, 1979] ɢ Ɉ'ɇɟɣɥɚ-ɍɨɥɥɚ-Ȼɷɥɥɯɚɭɡɚ-Ȼɟɪɪɢ-Ƚɪɢɧɚ (Ɉ'NWBBG) [Ballhaus 
et al., 1991]. 

Ʉɚɤ ɛɵɥɨ ɜɵɹɫɧɟɧɨ ɪɚɧɟɟ Дɑɚɳɭɯɢɧ ɢ ɞɪ., 1996], ɪɚɫɱɟɬɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɨɥɢ-
ɜɢɧ-ɯɪɨɦɲɩɢɧɟɥɟɜɨɝɨ ɪɚɜɧɨɜɟɫɢɹ ɨɬɜɟɱɚɸɬ ɨɛɪɚɡɨɜɚɧɢɸ ɧɟ ɞɭɧɢɬɨɜ ɢ ɯɪɨɦɢɬɢɬɨɜ, ɚ 
ɫɬɚɧɨɜɥɟɧɢɸ ɫɥɨɠɟɧɧɵɯ ɢɦɢ ɬɟɥ. ɉɨɷɬɨɦɭ ɟɫɬɶ ɜɫɟ ɨɫɧɨɜɚɧɢɹ ɩɪɟɞɩɨɥɚɝɚɬɶ ɩɨɫɬɨɹɧ-
ɫɬɜɨ ɡɧɚɱɟɧɢɣ «ɡɚɦɨɪɨɠɟɧɧɨɣ» ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɩɪɟɞɟɥɚɯ ɤɚɠɞɨɝɨ ɬɟɥɚ ɧɟɡɚɜɢɫɢɦɨ ɨɬ 
ɜɚɪɢɚɰɢɣ ɫɨɫɬɚɜɚ ɨɥɢɜɢɧɚ ɢ ɯɪɨɦɲɩɢɧɟɥɢɞɚ (ɩɪɟɠɞɟ ɜɫɟɝɨ, ɟɝɨ ɠɟɥɟɡɢɫɬɨɫɬɢ). ɗɬɨɬ 
ɜɵɜɨɞ ɫɥɭɠɢɬ ɧɚɞɟɠɧɵɦ ɢɧɞɢɤɚɬɨɪɨɦ ɤɨɪɪɟɤɬɧɨɫɬɢ ɥɸɛɨɝɨ, ɨɫɧɨɜɚɧɧɨɝɨ ɧɚ ɨɛɦɟɧ-
ɧɵɯ ɪɟɚɤɰɢɹɯ, ɝɟɨɬɟɪɦɨɦɟɬɪɚ. 

Ɉɞɧɚɤɨ ɩɪɨɜɟɞɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɚɞɚɩɬɚɰɢɢ ɞɚɧɧɵɯ ɝɟɨɬɟɪɦɨɦɟɬɪɨɜ ɧɚ 
ɪɚɡɥɢɱɧɵɯ ɭɥɶɬɪɚɦɚɮɢɬɨɜɵɯ ɢ ɦɚɮɢɬ-ɭɥɶɬɪɚɦɚɮɢɬɨɜɵɯ ɨɛɴɟɤɬɚɯ (ɮɪɚɝɦɟɧɬɵ ɨɮɢɨɥɢ-
ɬɨɜɵɯ ɩɨɹɫɨɜ – ɞɭɧɢɬ-ɝɚɪɰɛɭɪɝɢɬɨɜɵɟ Ʉɚɥɧɢɧɫɤɢɣ ɦɚɫɫɢɜ, Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ, Ⱥɝɚɪ-
ɞɚɝɫɤɢɣ ɦɚɫɫɢɜ, Ɋɟɫɩɭɛɥɢɤɚ Ɍɵɜɚ; ɦɚɫɫɢɜɵ Ʉɚɧɫɤɨɣ ɝɥɵɛɵ,  ȼɨɫɬɨɱɧɵɣ  ɋɚɹɧ: ɪɟɫɬɢ- 
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Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɟɦɩɟɪɚɬɭɪ ɨɥɢɜɢɧ-ɯɪɨɦɲɩɢɧɟɥɟɜɨɝɨ ɪɚɜɧɨɜɟɫɢɹ  
ɪɚɡɥɢɱɧɵɦɢ ɝɟɨɬɟɪɦɨɦɟɬɪɚɦɢ ɜ ɭɥɶɬɪɚɦɚɮɢɬɚɯ 

Ɉɛɴɟɤɬ Ɉɛɪɚɡɟɰ ɉɨɪɨɞɚ 
Ƚɟɨɬɟɪɦɨɦɟɬɪɵ, °ɋ 

1 2 3 4 

Ʉɚ
ɥɧ

ɢɧ
ɫɤ

ɢɣ
 ɦ

ɚɫ
ɫɢ

ɜ 
(Ʉ

ɪɚ
ɫɧ

ɨɹ
ɪɫ

ɤɢ
ɣ 

ɤɪ
ɚɣ

) 7073 Ƚɚɪɰɛɭɪɝɢɬ 630 790 758 671 

7084 Ƚɚɪɰɛɭɪɝɢɬ 687 952 779 696 

7036-1 Ⱦɭɧɢɬ 644 758 790 703 

7052 Ⱦɭɧɢɬ 623 789 764 673 

7081 Ⱦɭɧɢɬ 675 907 785 706 

7045-1 Ⱦɭɧɢɬ 716 826 841 775 

7074 Ⱦɭɧɢɬ 716 877 827 752 

7007 Ⱦɭɧɢɬ 654 1163 741 639 

7017 Ⱦɭɧɢɬ 699 1294 760 651 

Ⱥ
ɝɚ

ɪɞ
ɚɝ

ɫɤ
ɢɣ

 ɦ
ɚɫ

ɫɢ
ɜ 

(Ɋ
ɟɫ

ɩɭ
ɛɥ

ɢɤ
ɚ 

Ɍɵ
ɜɚ

) 

15010 Ƚɚɪɰɛɭɪɝɢɬ 753 945 870 788 

15020/1 Ƚɚɪɰɛɭɪɝɢɬ 682 880 784 699 

15025 Ƚɚɪɰɛɭɪɝɢɬ 649 773 780 693 

15011/4 Ⱦɭɧɢɬ 740 929 854 785 

15011/3 Ⱦɭɧɢɬ 699 895 816 735 

15018 Ⱦɭɧɢɬ 646 781 791 705 

15025/2 Ⱦɭɧɢɬ 602 720 755 668 

15027 Ⱦɭɧɢɬ 586 779 725 645 

15027 Ⱦɭɧɢɬ 668 861 790 717 

ɂ
ɞɚ

ɪɫ
ɤɢ

ɣ 
 

Ɇ
ɚɫ

ɫɢ
ɜɵ

 ɋ
Ɂ 

ȼɨ
ɫɬ

ɨɱ
ɧɨ

ɝɨ
 ɋ

ɚɹ
ɧɚ

 

18488 Ƚɚɪɰɛɭɪɝɢɬ 287 411 610 511 

18488-3 Ƚɚɪɰɛɭɪɝɢɬ 108 321 513 466 

5173-3 Ⱦɭɧɢɬ 456 775 593 502 

5173-3 Ⱦɭɧɢɬ 434 734 576 485 

5173-3 Ⱦɭɧɢɬ 346 510 635 547 

5173-3 Ⱦɭɧɢɬ 278 462 604 527 

5197-1 Ⱦɭɧɢɬ 514 890 620 510 

5197-1 Ⱦɭɧɢɬ 265 461 629 538 

5197 Ⱦɭɧɢɬ 152 377 626 555 

Ɍɚ
ɥɚ

-

ɠ
ɢɧ

-

ɫɤ
ɢɣ

 

1093 ɉɥɚɝɢɨɞɭɧɢɬ 892 2014 885 630 

1093 ɉɥɚɝɢɨɞɭɧɢɬ 817 1728 854 613 

1093 ɉɥɚɝɢɨɞɭɧɢɬ 243 538 856 635 

1093 ɉɥɚɝɢɨɞɭɧɢɬ 262 554 894 652 

Ʉɭ
-

ɥɢ
-

ɛɢ
ɧ-

ɫɤ
ɢɣ

 43 Ʌɟɪɰɨɥɢɬ 191 435 680 527 

905 ȼɟɪɥɢɬ 312 605 763 591 

905 ȼɟɪɥɢɬ 189 467 762 583 

ɉ ɪ ɢ ɦ ɟ ɱ ɚ ɧ ɢ ɟ . 1–4 – ɝɟɨɬɟɪɦɨɦɟɬɪɵ: 1 – Ⱦɠɟɤɫɨɧɚ-ɂɪɜɚɣɧɚ-Ɋɟɞɟɪɚ ДRoeder et al., 

1979], Ɍ, Ʉ = (γ480*βα+1018*ȕ+β400-17β0*Ȗ)/(β.βγ*α+β.56*ȕ+lnɄD*1.987-γ.08*Ȗ-1.47); 2 – Ɉɧɨ 
[Ono, 198γ], Ɍ, Ʉ = (0.057+0.γ4*104)/(lnɄD+0.9γ4*ɋr''-0.102); 3 – Ɏɚɛɪɢ ДFabries, 1979], Ɍ, Ʉ = 
(4β50*α+1γ4γ)/(lnɄD

o+1.8β5*α+0.571); 4 – Ɉ'ɇɟɣɥɚ-ɍɨɥɥɚ-Ȼɷɥɥɯɚɭɡɚ-Ȼɟɪɪɢ-Ƚɪɢɧɚ (Ɉ'NWBBG) 

[Ballhaus, 1991], Ɍ, Ʉ = Д(65γ0+β80*P+7000+108*P)*(1-2*Fa)-1960*(1-2*f)+16150*α+β5150* 

(Ȗ+XTi)]/(R*lnɄD+4.705); P – ɞɚɜɥɟɧɢɟ, GPa, ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ 1 GPa; α, ȕ, Ȗ – ɚɬɨɦ-
ɧɵɟ ɞɨɥɢ Cr, Al, Fe3+ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɢɯ ɫɭɦɦɟ ɜ ɯɪɨɦɲɩɢɧɟɥɢɞɟ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; ɋr'' = 

Cr/(Cr+Al) ɜ ɯɪɨɦɲɩɢɧɟɥɢɞɟ; Fa = Fe/(Fe+Mg) ɜ ɨɥɢɜɢɧɟ; f = Fe2+/(Fe2++Mg) ɜ ɯɪɨɦɲɩɢɧɟɥɢɞɟ; 
ɄD = (XMg

Ol*f)/(XMg
Sp*Fa), ɝɞɟ XMg = Mg/(Mg+Fe) ɜ ɨɥɢɜɢɧɟ ɢ ɯɪɨɦɲɩɢɧɟɥɢɞɟ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; 

ɄD
o = lnɄD-4*Ȗ; R – ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɝɚɡɨɜɚɹ ɩɨɫɬɨɹɧɧɚɹ, R = 8.γ1 Ⱦɠ/(ɦɨɥɶ*Ʉ). 
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ɬɨɜɵɣ ɂɞɚɪɫɤɢɣ ɞɭɧɢɬ-ɝɚɪɰɛɭɪɝɢɬɨɜɵɣ ɦɚɫɫɢɜ, ɪɚɫɫɥɨɟɧɧɵɣ Ɍɚɥɚɠɢɧɫɤɢɣ ɩɥɚɝɢɨ-
ɞɭɧɢɬ-ɬɪɨɤɬɨɥɢɬ-ɚɧɨɪɬɨɡɢɬ-ɝɚɛɛɪɨɜɵɣ ɦɚɫɫɢɜ, ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɵɣ Ʉɭɥɢɛɢɧɫɤɢɣ 
ɩɟɪɢɞɨɬɢɬ-ɩɢɪɨɤɫɟɧɢɬ-ɝɚɛɛɪɨɜɵɣ ɦɚɫɫɢɜ) ɩɨɤɚɡɚɥɢ, ɱɬɨ ɪɟɡɭɥɶɬɚɬɵ ɨɰɟɧɤɢ ɬɟɦɩɟɪɚ-
ɬɭɪ ɨɥɢɜɢɧ-ɯɪɨɦɲɩɢɧɟɥɟɜɨɝɨ ɪɚɜɧɨɜɟɫɢɹ, ɩɨɥɭɱɟɧɧɵɟ ɫ ɩɨɦɨɳɶɸ ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɝɟɨɬɟɪɦɨɦɟɬɪɨɜ (ɬɚɛɥɢɰɚ), ɧɟɨɞɧɨɡɧɚɱɧɵ ɢ ɧɟ ɨɬɜɟɱɚɸɬ ɫɮɨɪɦɭɥɢɪɨɜɚɧɧɨɦɭ ɜɵɲɟ 
ɬɪɟɛɨɜɚɧɢɸ. 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɡɜɨɥɹɸɬ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ: 
1. Ɂɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪ ɞɥɹ ɪɚɡɧɵɯ ɜɟɪɫɢɣ ɨɥɢɜɢɧ-ɯɪɨɦɲɩɢɧɟɥɟɜɨɝɨ ɝɟɨɬɟɪ-

ɦɨɦɟɬɪɚ, ɫ ɧɟɤɨɬɨɪɵɦɢ ɢɫɤɥɸɱɟɧɢɹɦɢ, ɪɚɡɥɢɱɧɵ ɢ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɨɛɴɟɤɬɚ ɫɨɫɬɚɜ-
ɥɹɸɬ 120–β00 °ɋ. 

β. Ⱦɥɹ ɭɥɶɬɪɚɦɚɮɢɬɨɜɵɯ ɦɚɫɫɢɜɨɜ ɨɮɢɨɥɢɬɨɜɵɯ ɩɨɹɫɨɜ ɨɬɦɟɱɚɟɬɫɹ ɩɪɢɦɟɧɢɦɨɫɬɶ 
ɜɫɟɯ ɱɟɬɵɪɟɯ ɜɟɪɫɢɣ ɝɟɨɬɟɪɦɨɦɟɬɪɚ. ɗɬɨ, ɨɱɟɜɢɞɧɨ, ɨɛɭɫɥɨɜɥɟɧɨ ɬɟɦ, ɱɬɨ ɜɫɟ ɢɫɫɥɟɞɨɜɚ-
ɬɟɥɢ ɝɟɨɬɟɪɦɨɦɟɬɪɨɜ ɩɪɨɢɡɜɨɞɢɥɢ ɩɪɚɤɬɢɱɟɫɤɭɸ ɚɩɪɨɛɚɰɢɸ ɫɜɨɢɯ ɜɟɪɫɢɣ ɧɚ ɭɥɶɬɪɚɦɚ-
ɮɢɬɚɯ ɢɡ ɨɮɢɨɥɢɬɨɜɵɯ ɤɨɦɩɥɟɤɫɨɜ. ɉɪɢ ɷɬɨɦ ɝɟɨɬɟɪɦɨɦɟɬɪɵ Ɉɧɨ ɢ Ɏɚɛɪɢ ɞɚɸɬ ɧɟ-
ɫɤɨɥɶɤɨ ɛɨɥɟɟ ɜɵɫɨɤɢɟ ɬɟɦɩɟɪɚɬɭɪɵ, ɧɟɠɟɥɢ ɝɟɨɬɟɪɦɨɦɟɬɪɵ Ⱦɠɟɤɫɨɧɚ-ɂɪɜɚɣɧɚ-Ɋɟɞɟɪɚ 
ɢ Ɉ'NWBBG. 

γ. Ⱦɥɹ ɭɥɶɬɪɚɦɚɮɢɬɨɜɵɯ ɢ ɦɚɮɢɬ-ɭɥɶɬɪɚɦɚɮɢɬɨɜɵɯ ɦɚɫɫɢɜɨɜ ɫɤɥɚɞɱɚɬɵɯ ɨɛ-
ɥɚɫɬɟɣ ɧɚ ɩɪɢɦɟɪɟ ɪɟɫɬɢɬɨɜɨɝɨ, ɪɚɫɫɥɨɟɧɧɨɝɨ ɢ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɨɝɨ ɦɚɫɫɢɜɨɜ ɧɚɢ-
ɛɨɥɟɟ ɨɛɴɟɤɬɢɜɧɨɣ ɜɟɪɫɢɟɣ ɞɥɹ ɪɚɫɱɟɬɚ ɬɟɦɩɟɪɚɬɭɪ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɝɟɨɬɟɪɦɨɦɟɬɪ 
Ɏɚɛɪɢ. ɉɪɢ ɷɬɨɦ ɩɨɫɥɟɞɧɢɣ, ɨɱɟɜɢɞɧɨ, ɨɬɪɚɠɚɟɬ ɬɟɦɩɟɪɚɬɭɪɭ ɧɚɥɨɠɟɧɧɨɝɨ ɦɟɬɚ-
ɦɨɪɮɢɡɦɚ, ɜ ɯɨɞɟ ɤɨɬɨɪɨɝɨ ɨɥɢɜɢɧ-ɯɪɨɦɲɩɢɧɟɥɟɜɚɹ ɚɫɫɨɰɢɚɰɢɹ ɢɫɩɵɬɚɥɚ ɩɟɪɟɭɪɚɜ-
ɧɨɜɟɲɢɜɚɧɢɟ. ɇɚɢɦɟɧɟɟ ɩɪɢɦɟɧɢɦɵɦ ɝɟɨɬɟɪɦɨɦɟɬɪɨɦ ɞɥɹ ɞɚɧɧɵɯ ɦɚɫɫɢɜɨɜ ɹɜɥɹɟɬɫɹ 

ɝɟɨɬɟɪɦɨɦɟɬɪ Ⱦɠɟɤɫɨɧɚ-ɂɪɜɚɣɧɚ-Ɋɟɞɟɪɚ, ɤɨɬɨɪɵɣ ɞɥɹ ɛɨɥɶɲɢɧɫɬɜɚ ɚɧɚɥɢɡɨɜ ɫɢɥɶɧɨ 
ɡɚɧɢɠɚɟɬ ɪɚɫɱɟɬɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ. 

4. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɝɟɨɬɟɪɦɨɦɟɬɪɚ Ɉɧɨ ɜ ɨɬɞɟɥɶɧɵɯ ɪɚɫɱɟɬɚɯ ɨɬɦɟɱɚɟɬɫɹ 
ɧɟɨɩɪɚɜɞɚɧɧɨɟ ɡɚɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɞɪɭɝɢɦ ɜɟɪɫɢɹɦ (ɧɚɩɪɢɦɟɪ, 
ɨɛɪ. 7007, 7017, 109γ, ɫɦ. ɬɚɛɥɢɰɭ). Ʉɚɤ ɩɨɤɚɡɵɜɚɸɬ ɧɚɛɥɸɞɟɧɢɹ, ɧɚ ɷɬɨ ɜɥɢɹɟɬ ɡɧɚ-
ɱɟɧɢɟ ɜɜɟɞɟɧɧɨɝɨ Ⱥ. Ɉɧɨ ɩɚɪɚɦɟɬɪɚ ɯɪɨɦɢɫɬɨɫɬɢ, ɤɨɬɨɪɵɣ, ɨɱɟɜɢɞɧɨ, ɜ ɪɹɞɟ ɫɥɭɱɚɟɜ 
ɧɟ ɪɚɛɨɬɚɟɬ. 

ɂɡ ɩɪɢɜɟɞɟɧɧɵɯ ɞɚɧɧɵɯ ɜɢɞɧɨ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɢ ɩɪɚɤɬɢɱɟɫɤɢ 
ɚɞɚɩɬɢɪɨɜɚɧɧɨɣ ɜɟɪɫɢɟɣ ɞɥɹ ɪɚɫɱɟɬɚ ɬɟɦɩɟɪɚɬɭɪ ɹɜɥɹɟɬɫɹ ɨɥɢɜɢɧ-ɯɪɨɦɲɩɢɧɟɥɟɜɵɣ 
ɝɟɨɬɟɪɦɨɦɟɬɪ Ɏɚɛɪɢ. Ɍɚɤɠɟ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɨɤɚɡɚɧɨ, ɱɬɨ ɧɟɨɛɯɨɞɢɦɵɦ ɬɪɟɛɨɜɚ-
ɧɢɟɦ ɧɚɢɛɨɥɟɟ ɤɨɪɪɟɤɬɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɨɥɢɜɢɧ-ɯɪɨɦɲɩɢɧɟɥɟɜɵɯ ɝɟɨɬɟɪɦɨɦɟɬɪɨɜ 
ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɫɬɟɩɟɧɢ ɨɤɢɫɥɟɧɢɹ ɠɟɥɟɡɚ ɜ ɯɪɨɦɲɩɢɧɟɥɢɞɟ ɧɟ ɪɚɫɱɟɬɧɵɦ ɩɭ-
ɬɟɦ, ɚ ɨɫɧɨɜɚɧɧɨɟ ɧɚ ɞɚɧɧɵɯ əȽɊ-ɫɩɟɤɬɪɨɫɤɨɩɢɢ Дɑɚɳɭɯɢɧ ɢ ɞɪ., 1996]. 

ȼɫɟ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɨɟ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɩɨɫɬɨɹɧɧɵɣ ɢɧɬɟɪɟɫ ɩɟɬɪɨɥɨɝɨɜ ɤ ɢɡɭ-
ɱɟɧɢɸ ɚɤɰɟɫɫɨɪɧɵɯ ɢ ɪɭɞɧɵɯ ɲɩɢɧɟɥɢɞɨɜ, ɮɢɡɢɱɟɫɤɢɟ ɢ ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɤɨɬɨ-
ɪɵɯ ɡɚɤɥɸɱɚɸɬ ɜ ɫɟɛɟ ɜɚɠɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɢ ɝɟɨɞɢ-
ɧɚɦɢɱɟɫɤɨɣ ɩɪɢɪɨɞɟ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ. Ɉɞɧɚɤɨ ɤ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɨɫɨɛɟɧɧɨ-
ɫɬɟɣ ɫɨɫɬɚɜɨɜ ɯɪɨɦɲɩɢɧɟɥɢɞɨɜ ɢ ɢɯ ɩɚɪɚɝɟɧɟɡɢɫɨɜ ɞɥɹ ɜɵɹɫɧɟɧɢɹ ɭɫɥɨɜɢɣ ɧɚɱɚɥɶ-
ɧɨɣ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɢ ɷɜɨɥɸɰɢɢ ɭɥɶɬɪɚɨɫɧɨɜɧɵɯ ɪɚɫɩɥɚɜɨɜ ɫɬɨɢɬ ɨɬɧɨɫɢɬɶɫɹ ɚɤɤɭ-
ɪɚɬɧɨ ɜ ɫɜɹɡɢ ɫ ɢɯ ɧɟɤɨɬɨɪɨɣ ɨɝɪɚɧɢɱɟɧɧɨɫɬɶɸ ɢɡ-ɡɚ ɬɪɭɞɧɨɫɬɢ ɭɱɟɬɚ ɜɫɟɝɨ ɦɧɨɝɨɨɛ-
ɪɚɡɢɹ ɩɚɪɚɦɟɬɪɨɜ ɫɢɫɬɟɦ. 
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Ɇɨɞɟɥɶ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɡɨɥɨɬɚ ɜ ɱɟɪɧɵɯ ɫɥɚɧɰɚɯ  
Ⱥɪɬɟɦɨɜɫɤɨɝɨ ɪɭɞɧɨɝɨ ɭɡɥɚ (Ȼɨɞɚɣɛɢɧɫɤɢɣ ɪɚɣɨɧ) 

(ɧɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ ȿ. ȼ. Ȼɟɥɨɝɭɛ) 
 

ɉɪɨɛɥɟɦɟ ɝɟɧɟɡɢɫɚ ɡɨɥɨɬɨɪɭɞɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɜ ɱɟɪɧɨɫɥɚɧɰɟɜɵɯ ɮɨɪɦɚɰɢ-
ɹɯ ɩɨɫɜɹɳɟɧɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɹɞɚ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɢ ɡɚɪɭɛɟɠɧɵɯ ɭɱɟɧɵɯ. ɉɨ ɫɨɜɪɟ-
ɦɟɧɧɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɨɧɢ ɩɪɢɧɚɞɥɟɠɚɬ ɨɪɨɝɟɧɧɨɦɭ ɬɢɩɭ ДGoldfarb et al., 2001]. 

Ʉɥɚɫɫɢɱɟɫɤɢɦ ɩɪɢɦɟɪɨɦ ɬɚɤɢɯ ɨɛɴɟɤɬɨɜ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɢ ɹɜɥɹɟɬɫɹ Ȼɨɞɚɣɛɢɧ-
ɫɤɢɣ ɪɚɣɨɧ Ʌɟɧɫɤɨɣ ɡɨɥɨɬɨɧɨɫɧɨɣ ɩɪɨɜɢɧɰɢɢ, ɞɥɹ ɤɨɬɨɪɨɝɨ ɪɚɡɪɚɛɨɬɚɧɵ ɞɜɟ ɨɫɧɨɜ-
ɧɵɟ ɝɢɩɨɬɟɡɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɟɫɬɨɪɨɠɞɟɧɢɣ: 1) ɩɨɫɬɦɚɝɦɚɬɢɱɟɫɤɢ-ɝɢɞɪɨɬɟɪɦɚɥɶɧɚɹ, 
ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɨɣ ɨɫɧɨɜɧɨɣ ɷɬɚɩ ɤɨɧɰɟɧɬɪɚɰɢɢ ɡɨɥɨɬɚ ɜ ɪɭɞɚɯ ɢ ɩɪɢɜɧɨɫ ɯɨɬɹ ɛɵ ɱɚɫ-
ɬɢ ɰɜɟɬɧɵɯ ɢ ɛɥɚɝɨɪɨɞɧɵɯ ɦɟɬɚɥɥɨɜ ɨɬɜɟɱɚɟɬ ɫɬɚɧɨɜɥɟɧɢɸ ɩɨɫɬɦɟɬɚɦɨɪɮɢɱɟɫɤɢɯ 
ɢɧɬɪɭɡɢɣ ДɄɨɧɞɪɚɬɟɧɤɨ, 1977; Distler et al., β004; Ʌɚɜɟɪɨɜ ɢ ɞɪ., β007; Ɋɭɫɢɧɨɜ ɢ ɞɪ., 
2008]; β) ɦɟɬɚɦɨɪɮɨɝɟɧɧɨ-ɝɢɞɪɨɬɟɪɦɚɥɶɧɚɹ, ɩɨ ɤɨɬɨɪɨɣ ɪɭɞɨɨɛɪɚɡɭɸɳɢɟ ɪɚɫɬɜɨɪɵ 
ɝɟɧɟɪɢɪɨɜɚɥɢɫɶ ɩɪɢ ɪɟɝɢɨɧɚɥɶɧɨɦ ɦɟɬɚɦɨɪɮɢɡɦɟ ɢɫɯɨɞɧɨ ɦɟɬɚɥɥɨɧɨɫɧɵɯ ɭɝɥɟɪɨɞɢ-
ɫɬɵɯ ɬɨɥɳ ДȻɭɪɹɤ, 198β; Large et al., β007; ɂɤɨɧɧɢɤɨɜɚ ɢ ɞɪ., β009; ɑɭɝɚɟɜ ɢ ɞɪ., β014]. 

Ɇɟɫɬɨɪɨɠɞɟɧɢɹ ɪɭɞɧɨɝɨ ɢ ɪɨɫɫɵɩɧɨɝɨ ɡɨɥɨɬɚ ɜ Ȼɨɞɚɣɛɢɧɫɤɨɦ ɪɚɣɨɧɟ ɨɛɴɟ-
ɞɢɧɹɸɬɫɹ ɜ ɞɜɚ ɤɪɭɩɧɵɯ ɪɭɞɧɵɯ ɭɡɥɚ – ɏɨɦɨɥɯɢɧɫɤɢɣ ɧɚ ɫɟɜɟɪɟ (ɦɟɫɬɨɪɨɠɞɟɧɢɹ 
ɋɭɯɨɣ Ʌɨɝ, Ƚɨɥɟɰ ȼɵɫɨɱɚɣɲɢɣ, ȼɟɪɧɢɧɫɤɨɟ, ɇɟɜɫɤɨɟ) ɢ Ⱥɪɬɟɦɨɜɫɤɢɣ ɧɚ ɸɝɟ (ɦɟɫɬɨ-
ɪɨɠɞɟɧɢɹ Ʉɨɩɵɥɨɜɫɤɨɟ, Ʉɚɜɤɚɡ, ɪɭɞɨɩɪɨɹɜɥɟɧɢɟ Ʉɪɚɫɧɨɟ). 
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