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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,  
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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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ȼ ɫɨɫɬɚɜɟ ɫɥɚɧɰɟɜ ɷɥɟɤɬɪɨɧɧɨ-ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɢɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ ɞɢɚɝɧɨ-
ɫɬɢɪɨɜɚɧɵ ɨɥɢɜɢɧ ɢ ɪɨɦɛɢɱɟɫɤɢɣ ɩɢɪɨɤɫɟɧ. Ɉɥɢɜɢɧ ɩɪɟɞɫɬɚɜɥɟɧ ɡɟɪɧɨɦ ɭɝɥɨɜɚɬɨɣ 
ɮɨɪɦɵ ɫ ɜɤɥɸɱɟɧɢɟɦ ɯɪɨɦɲɩɢɧɟɥɢɞɚ (ɪɢɫ. 2ɜ, ɬɚɛɥ.). Ɉɤɚɬɚɧɧɨɟ ɡɟɪɧɨ ɪɨɦɛɢɱɟɫɤɨɝɨ 
ɩɢɪɨɤɫɟɧɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɧɚɥɢɱɢɟɦ ɫɬɪɭɤɬɭɪɵ ɪɚɫɩɚɞɚ (ɪɢɫ. 2ɝ). ɉɨ ɯɢɦɢɱɟɫɤɨɦɭ 
ɫɨɫɬɚɜɭ ɦɢɧɟɪɚɥ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɝɢɩɟɪɫɬɟɧɭ (ɫɦ. ɬɚɛɥ.).  

ɉɨɦɢɦɨ ɜɵɲɟɨɩɢɫɚɧɧɵɯ ɦɢɧɟɪɚɥɨɜ ɜ ɜɢɞɟ ɟɞɢɧɢɱɧɵɯ ɡɟɪɟɧ ɜɫɬɪɟɱɚɸɬɫɹ ɛɚ-
ɪɢɬ (ɪɢɫ. 2ɞ), ɫɢɞɟɪɢɬ, ɷɩɢɞɨɬ, ɦɚɝɧɟɡɢɚɥɶɧɚɹ ɪɨɝɨɜɚɹ ɨɛɦɚɧɤɚ. Ⱥɩɚɬɢɬ ɜɫɬɪɟɱɟɧ ɜ 
ɫɪɨɫɬɤɚɯ ɫ ɢɥɶɦɟɧɢɬɨɦ (ɫɦ. ɪɢɫ. 1ɞ), ɚ ɬɚɤɠɟ ɨɛɪɚɡɭɟɬ ɦɟɥɤɢɟ ɜɤɥɸɱɟɧɢɹ (ɞɨ 20 ɦɤɦ) 
ɜ ɫɢɥɢɤɚɬɧɵɯ ɦɢɧɟɪɚɥɚɯ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɪɚɫɲɢɪɟɧ ɫɩɟɤɬɪ ɚɤɰɟɫɫɨɪɧɵɯ ɦɢɧɟ-
ɪɚɥɨɜ ɜ ɦɟɠɪɭɞɧɵɯ ɫɥɚɧɰɚɯ ɤɨɪɨɛɤɨɜɫɤɨɣ ɫɜɢɬɵ ɤɭɪɫɤɨɣ ɫɟɪɢɢ. ɋɪɟɞɢ ɫɭɥɶɮɢɞɧɵɯ 
ɦɢɧɟɪɚɥɨɜ, ɤɪɨɦɟ ɩɢɪɢɬɚ, ɩɢɪɪɨɬɢɧɚ ɢ ɯɚɥɶɤɨɩɢɪɢɬɚ, ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɜɵɹɜɥɟɧɵ ɝɚɥɟ-
ɧɢɬ, ɫɮɚɥɟɪɢɬ ɢ ɚɪɫɟɧɨɩɢɪɢɬ. ȼɩɟɪɜɵɟ ɜ ɭɤɚɡɚɧɧɵɯ ɩɨɪɨɞɚɯ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɵ ɰɢɪ-
ɤɨɧɵ, ɚɥɥɨɬɢɝɟɧɧɵɟ ɨɥɢɜɢɧ ɢ ɩɢɪɨɤɫɟɧɵ, ɚ ɬɚɤɠɟ ɭɫɬɚɧɨɜɥɟɧɵ ɪɭɬɢɥ, ɛɚɪɢɬ, ɚɩɚɬɢɬ, 
ɝɟɧɟɡɢɫ ɤɨɬɨɪɵɯ ɬɪɟɛɭɟɬ ɩɪɨɜɟɞɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. ɉɪɢɫɭɬɫɬɜɢɟ 
ɚɤɰɟɫɫɨɪɧɵɯ ɦɢɧɟɪɚɥɨɜ, ɨɫɨɛɟɧɧɨ ɚɥɥɨɬɢɝɟɧɧɵɯ, ɯɚɪɚɤɬɟɪɧɵɯ ɞɥɹ ɩɨɪɨɞ ɤɚɤ ɤɢɫɥɨ-
ɝɨ, ɬɚɤ ɢ ɨɫɧɨɜɧɨɝɨ-ɭɥɶɬɪɚɨɫɧɨɜɧɨɝɨ ɫɨɫɬɚɜɚ ɭɤɚɡɵɜɚɟɬ ɧɚ ɩɨɥɢɝɟɧɧɭɸ ɩɪɢɪɨɞɭ ɢɫ-
ɯɨɞɧɨɝɨ ɫɭɛɫɬɪɚɬɚ ɞɥɹ ɫɥɚɧɰɟɜ ɤɭɪɫɤɨɣ ɫɟɪɢɢ. Ⱦɚɧɧɵɣ ɮɚɤɬ ɦɨɠɟɬ ɫɜɢɞɟɬɟɥɶɫɬɜɨ-
ɜɚɬɶ ɨ ɧɚɥɢɱɢɢ ɩɨɪɨɞ ɪɚɡɧɨɝɨ ɩɟɬɪɨɝɪɚɮɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɜ ɨɛɥɚɫɬɹɯ ɪɚɡɦɵɜɚ. ɉɨɥɭ-
ɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɫɬɚɧɭɬ ɨɫɧɨɜɨɣ ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɦɢɧɟɪɚɥɨɝɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɜ ɫɨɫɟɞɫɬɜɭɸɳɢɯ ɫɬɪɚɬɢɝɪɚɮɢɱɟɫɤɢɯ ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ ɤɭɪɫɤɨɣ ɫɟɪɢɢ ɫ ɰɟɥɶɸ ɫɪɚɜɧɟ-
ɧɢɹ ɜɢɞɨɜɨɝɨ ɫɨɫɬɚɜɚ ɚɤɰɟɫɫɨɪɧɵɯ ɦɢɧɟɪɚɥɨɜ, ɚ ɬɚɤɠɟ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɝɟɧɟɡɢɫɚ ɫɥɚɧ-
ɰɟɜ ɤɭɪɫɤɨɣ ɫɟɪɢɢ ɄɆȺ. 
 

Ʌɢɬɟɪɚɬɭɪɚ 

 

Иɥɶɹɲ ȼ. ȼ. ɋɪɚɜɧɢɬɟɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɤɨɦɩɥɟɤɫɨɜ ɚɤɰɟɫɫɨɪɧɵɯ ɦɢɧɟɪɚɥɨɜ ɪɚɡɧɨ-
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ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ,  
ɝ. Ɍɨɦɫɤ  

1990.15.10@mail.ru 

 

 Ɉɫɨɛɟɧɧɨɫɬɢ ɦɢɧɟɪɚɥɨɝɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɭɥɶɬɪɚɦɚɮɢɬɨɜ ɢ ɯɪɨɦɢɬɢɬɨɜ 
Эɪɝɚɤɫɤɨɝɨ ɦɚɫɫɢɜɚ (ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɚя ɱɚɫɬɶ Ɂɚɩɚɞɧɨɝɨ ɋɚяɧɚ) 

 

Ɉɛɴɟɤɬɨɦ ɢɡɭɱɟɧɢɹ ɹɜɥɹɟɬɫɹ ɗɪɝɚɤɫɤɢɣ ɭɥɶɬɪɚɦɚɮɢɬɨɜɵɣ ɦɚɫɫɢɜ, ɪɚɫɩɨɥɨ-
ɠɟɧɧɵɣ ɜ ɤɪɚɣɧɟɣ ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɨɣ ɱɚɫɬɢ Ɂɚɩɚɞɧɨɝɨ ɋɚɹɧɚ ɢ ɹɜɥɹɸɳɢɣɫɹ  

ɮɪɚɝɦɟɧɬɨɦ Ʉɭɪɬɭɲɢɛɢɧɫɤɨɝɨ ɨɮɢɨɥɢɬɨɜɨɝɨ ɩɨɹɫɚ Дɉɟɬɪɨɥɨɝɢɹ..., 1977Ж. ɐɟɥɶ  
ɢɫɫɥɟɞɨɜɚɧɢɹ – ɜɵɹɜɥɟɧɢɟ ɨɫɨɛɟɧɧɨɫɬɟɣ ɦɢɧɟɪɚɥɨɝɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɝɚɪɰɛɭɪɝɢɬɨɜ, 

mailto:1990.15.10@mail.ru
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ɞɭɧɢɬɨɜ, ɨɥɢɜɢɧɢɬɨɜ ɢ ɯɪɨɦɢɬɢɬɨɜ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɜɵɩɨɥɧɹɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɤɚɦɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɥɸɛɟɡɧɨ ɩɪɟɞɨɫɬɚɜɥɟɧɧɨɝɨ Ɇ. ɘ. ɉɨɞɥɢɩɫɤɢɦ (ɂɧɫɬɢɬɭɬ ɝɟɨ-
ɥɨɝɢɢ ɢ ɦɢɧɟɪɚɥɨɝɢɢ ɋɈ ɊȺɇ, ɝ. ɇɨɜɨɫɢɛɢɪɫɤ).  

ɉɟɬɪɨɝɪɚɮɢɱɟɫɤɚя ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ. ɉɨɞ ɦɢɤɪɨɫɤɨɩɨɦ ɝɚɪɰɛɭɪɝɢɬɵ ɢ ɞɭɧɢ-
ɬɵ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɞɟɮɨɪɦɚɰɢɨɧɧɵɦɢ ɦɢɤɪɨɫɬɪɭɤɬɭɪɚɦɢ: ɦɟɡɨɝɪɚɧɭɥɹɪɧɨɣ ɢ ɩɨɪ-
ɮɢɪɨɥɟɣɫɬɨɜɨɣ Дɑɟɪɧɵɲɨɜ, 2001; Ʉɢɱɟɟɜɚ, ɑɟɪɧɵɲɨɜ, 2014Ж. ȼ ɦɟɡɨɝɪɚɧɭɥɹɪɧɨɣ 
ɫɬɪɭɤɬɭɪɟ ɡɟɪɧɚ ɨɥɢɜɢɧɚ ɢ ɷɧɫɬɚɬɢɬɚ ɢɦɟɸɬ ɪɚɡɦɟɪ ɞɨ 4–5 ɦɦ ɫ ɫɭɛɢɡɨɦɟɬɪɢɱɧɨɣ, 
ɫɥɚɛɨ ɭɞɥɢɧɟɧɧɨɣ ɮɨɪɦɨɣ ɢ ɫɭɛɩɚɪɚɥɥɟɥɶɧɨɣ ɨɪɢɟɧɬɚɰɢɟɣ (ɪɢɫ. ɚ). ȼ ɨɥɢɜɢɧɟ ɩɨɫɬɨ-
ɹɧɧɨ ɨɬɦɟɱɚɸɬɫɹ ɩɪɢɡɧɚɤɢ ɩɥɚɫɬɢɱɟɫɤɨɝɨ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɜ ɜɢɞɟ ɧɟɨɞɧɨɪɨɞɧɨɝɨ 
ɩɨɝɚɫɚɧɢɹ ɢ ɩɨɥɨɫ ɩɥɚɫɬɢɱɟɫɤɨɝɨ ɢɡɥɨɦɚ. Ɂɟɪɧɚ ɷɧɫɬɚɬɢɬɚ ɜ ɝɚɪɰɛɭɪɝɢɬɚɯ ɦɟɧɟɟ  
ɞɟɮɨɪɦɢɪɨɜɚɧɵ, ɞɥɹ ɧɢɯ ɯɚɪɚɤɬɟɪɧɨ ɫɥɚɛɨɜɵɪɚɠɟɧɧɨɟ ɜɨɥɧɢɫɬɨɟ ɩɨɝɚɫɚɧɢɟ. 

ȼ ɩɨɪɮɢɪɨɥɟɣɫɬɨɜɨɣ ɫɬɪɭɤɬɭɪɟ ɩɨɪɮɢɪɨɤɥɚɫɬɨɜɵɟ ɡɟɪɧɚ ɨɥɢɜɢɧɚ ɪɚɡɦɟɪɨɦ ɞɨ 
3 ɦɦ ɨɬɥɢɱɚɸɬɫɹ ɥɢɧɡɨɜɢɞɧɨɣ ɮɨɪɦɨɣ ɢ ɢɦɟɸɬ ɫɬɪɨɝɭɸ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɭɸ ɨɪɢɟɧ-
ɬɢɪɨɜɤɭ, ɨɬɪɚɠɚɸɳɭɸ ɧɚɩɪɚɜɥɟɧɢɟ ɢɧɬɟɧɫɢɜɧɨɝɨ ɩɥɚɫɬɢɱɟɫɤɨɝɨ ɬɟɱɟɧɢɹ ɜ ɝɚɪɰɛɭɪ-
ɝɢɬɚɯ ɢ ɞɭɧɢɬɚɯ (ɪɢɫ. ɛ). Ɂɟɪɧɚ ɫɢɥɶɧɨ ɞɟɮɨɪɦɢɪɨɜɚɧɵ – ɜ ɧɢɯ ɨɬɦɟɱɚɟɬɫɹ ɪɟɡɤɨɟ 
ɧɟɨɞɧɨɪɨɞɧɨɟ ɜɨɥɧɢɫɬɨɟ ɩɨɝɚɫɚɧɢɟ ɢ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɩɨɥɨɫɵ ɩɥɚɫɬɢɱɟɫɤɨɝɨ ɢɡɥɨɦɚ. 
Ɇɟɥɤɢɟ ɪɟɤɪɢɫɬɚɥɥɢɡɨɜɚɧɧɵɟ ɡɟɪɧɚ ɨɥɢɜɢɧɚ ɪɚɡɦɟɪɨɦ ɨɛɵɱɧɨ ɦɟɧɟɟ 1 ɦɦ ɢɦɟɸɬ 
ɫɭɛɢɡɨɦɟɬɪɢɱɧɭɸ ɮɨɪɦɭ. ɂɯ ɨɛɪɚɡɨɜɚɧɢɟ ɫɜɹɡɚɧɨ ɫ ɩɪɨɰɟɫɫɚɦɢ ɫɢɧɬɟɤɬɨɧɢɱɟɫɤɨɣ 
ɪɟɤɪɢɫɬɚɥɥɢɡɚɰɢɢ.  

Ɉɥɢɜɢɧɢɬɵ ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɞɭɧɢɬɨɜ ɢ ɝɚɪɰɛɭɪɝɢɬɨɜ ɨɬɫɭɬɫɬɜɢɟɦ ɩɥɚɫɬɢɱɟɫɤɢɯ 
ɞɟɮɨɪɦɚɰɢɣ. ȼɵɞɟɥɹɟɬɫɹ ɞɜɟ ɦɢɤɪɨɫɬɪɭɤɬɭɪɵ ɨɥɢɜɢɧɢɬɨɜ – ɝɪɚɧɨɛɥɚɫɬɨɜɚɹ ɢ ɥɟɣɫɬɨ-
ɜɚɹ. Ƚɪɚɧɨɛɥɚɫɬɨɜɚɹ ɫɬɪɭɤɬɭɪɚ ɨɬɥɢɱɚɟɬɫɹ ɧɚɥɢɱɢɟɦ ɫɭɛɢɡɨɦɟɬɪɢɱɧɵɯ, ɬɪɚɩɟɰɢɟɜɢɞɧɵɯ 

 

 

Ɋɢɫ. Ɇɢɤɪɨɫɬɪɭɤɬɭɪɵ ɭɥɶɬɪɚɦɚɮɢɬɨɜ ɢ ɯɪɨɦɢɬɢɬɨɜ ɗɪɝɚɤɫɤɨɝɨ ɦɚɫɫɢɜɚ: ɚ) ɝɚɪɰɛɭɪɝɢɬ 
ɦɟɡɨɝɪɚɧɭɥɹɪɧɵɣ (ɨɛɪ. 4076), ɛ) ɞɭɧɢɬ ɩɨɪɮɢɪɨɤɥɚɫɬɨɜɵɣ (ɨɛɪ. ɗɪ-220), ɜ) ɨɥɢɜɢɧɢɬ ɥɟɣɫɬɨ-
ɜɵɣ (ɨɛɪ. ɗɪ-268), ɝ) ɯɪɨɦɢɬɢɬ ɫɥɢɜɧɨɣ (ɨɛɪ. ɗɪ-203). Ɉɥ – ɨɥɢɜɢɧ, ɏɪ – ɯɪɨɦɲɩɢɧɟɥɢɞ. Ɏɨɬɨ: 
ɚ–ɜ – ɫ ɚɧɚɥɢɡɚɬɨɪɨɦ, ɝ – ɛɟɡ ɚɧɚɥɢɡɚɬɨɪɚ. 
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ɡɟɪɟɧ. Ƚɪɚɧɢɰɵ ɡɟɪɟɧ ɨɛɵɱɧɨ ɩɪɹɦɨɥɢɧɟɣɧɵ, ɪɚɡɦɟɪ ɡɟɪɟɧ ɤɨɥɟɛɥɟɬɫɹ ɨɬ 1 ɞɨ 5 ɦɦ. 
ȼ ɥɟɣɫɬɨɜɵɯ ɨɥɢɜɢɧɢɬɚɯ ɡɟɪɧɚ ɪɚɡɦɟɪɨɦ ɦɟɧɟɟ 3 ɦɦ ɢɦɟɸɬ ɭɞɥɢɧɟɧɧɭɸ ɮɨɪɦɭ, ɜɵ-
ɬɹɝɢɜɚɸɬɫɹ ɫɭɛɩɚɪɚɥɥɟɥɶɧɨ ɢ ɨɬɪɚɠɚɸɬ ɧɚɩɪɚɜɥɟɧɢɟ ɞɢɪɟɤɬɢɜɧɨɫɬɢ (ɪɢɫ. ɜ). Ɉɥɢɜɢɧ 
ɜ ɨɥɢɜɢɧɢɬɚɯ ɨɬɥɢɱɚɟɬɫɹ ɧɚɥɢɱɢɟɦ ɨɞɧɨɪɨɞɧɨɝɨ ɩɨɝɚɫɚɧɢɹ. 

ɏɪɨɦɢɬɢɬɵ ɫɥɨɠɟɧɵ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɡɟɪɧɚɦɢ ɯɪɨɦɲɩɢɧɟɥɢɞɨɜ ɩɪɢ ɩɨɞɱɢ-
ɧɟɧɧɨɣ ɪɨɥɢ ɫɟɪɩɟɧɬɢɧɢɡɢɪɨɜɚɧɧɨɝɨ ɨɥɢɜɢɧɚ (ɦɟɧɟɟ 25 %) (ɪɢɫ. ɝ). Ɂɟɪɧɚ ɯɪɨɦɲɩɢ-
ɧɟɥɢɞɨɜ ɪɚɡɦɟɪɨɦ ɞɨ 3 ɦɦ ɨɛɵɱɧɨ ɢɦɟɸɬ ɫɭɛɢɡɨɦɟɬɪɢɱɧɭɸ ɮɨɪɦɭ. Ɉɧɢ ɨɤɪɚɲɟɧɵ  
ɜ ɤɪɚɫɧɨ-ɛɭɪɵɣ ɰɜɟɬ, ɚ ɩɨ ɩɟɪɢɮɟɪɢɢ – ɜ ɱɟɪɧɵɣ, ɜɫɥɟɞɫɬɜɢɟ ɡɚɦɟɳɟɧɢɹ ɦɚɝɧɟɬɢɬɨɦ. 
Ɉɥɢɜɢɧ ɜɫɬɪɟɱɚɟɬɫɹ ɜ ɜɢɞɟ ɦɟɥɤɢɯ ɡɟɪɟɧ, ɡɚɩɨɥɧɹɸɳɢɯ ɦɟɠɡɟɪɧɨɜɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ 
ɯɪɨɦɲɩɢɧɟɥɢɞɨɜ. 

Ɉɫɨɛɟɧɧɨɫɬɢ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɦɢɧɟɪɚɥɨɜ. Ɉɥɢɜɢɧ ɜ ɝɚɪɰɛɭɪɝɢɬɚɯ ɢ 
ɞɭɧɢɬɚɯ ɢɦɟɟɬ ɛɥɢɡɤɢɣ ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɮɨɪɫɬɟɪɢɬɭ, ɩɪɢ ɷɬɨɦ 
ɨɬɦɟɱɚɟɬɫɹ ɫɥɚɛɚɹ ɬɟɧɞɟɧɰɢɹ ɤ ɭɦɟɧɶɲɟɧɢɸ ɠɟɥɟɡɢɫɬɨɫɬɢ ɨɬ ɝɚɪɰɛɭɪɝɢɬɨɜ ɤ ɞɭɧɢ-
ɬɚɦ  (ɬɚɛɥ.).  ɋɨɫɬɚɜ ɨɥɢɜɢɧɚ ɜ ɨɥɢɜɢɧɢɬɚɯ ɡɚɦɟɬɧɨ ɨɬɥɢɱɚɟɬɫɹ ɧɢɡɤɨɣ ɠɟɥɟɡɢɫɬɨɫɬɶɸ  

Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  

Хɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɨɥɢɜɢɧɚ ɢ ɯɪɨɦɲɩɢɧɟɥɢɞɨɜ ɢɡ ɭɥɶɬɪɚɦɚɮɢɬɨɜ (ɦɚɫ. %) 

 Ƚɚɪɰɛɭɪɝɢɬ Ⱦɭɧɢɬ Ɉɥɢɜɢɧɢɬ ɏɪɨɦɢɬɢɬ 

Ɉɛɪɚɡɟɰ ɗɪ 53 ɗɪ 206 4076 ɗɱ 394ɚ ɗɪ 204 ɗɪ 220 ɗɪ 250 ɗɪ 268 ɗɪ 203 

 Ɉɥɢɜɢɧ 

SiO2 41.60 40.40 40.66 42.13 41.65 41.63 41.90 43.24 41.97 

FeO 7.67 9.65 7.62 5.62 6.20 7.96 1.82 0.78 6.03 

NiO 0.43 0.42 0.36 0.47 0.42 0.31 ɧ.ɨ. ɧ.ɨ. 1.14 

MgO 50.30 48.90 49.79 51.54 51.32 49.95 48.88 55.98 50.4 

ɋɭɦɦɚ 100.00 99.36 98.41 99.76 99.57 99.85 92.59 100.00 99.54 

Fa 7.89 9.96 7.90 5.77 6.34 8.20 2.00 0.78 6.29 

 ɏɪɨɦɲɩɢɧɟɥɢɞ 

SiO2 3.97 0.63 0.55 0.74 0.63 0.64 0.55 0.62 0.59 

Al2O3 22.30 47.22 43.85 9.54 13.70 40.52 5.94 6.12 10.18 

Cr2O3 45.16 21.24 24.87 62.40 55.70 27.25 62.20 64.87 60.22 

FeOɨɛɳ 18.83 12.36 12.93 17.20 18.30 14.43 22.36 16.17 14.47 

MgO 11.24 18.43 17.99 9.70 11.15 16.28 8.42 11.69 14.46 

ɋɭɦɦɚ 101.50 99.87 100.17 99.58 99.48 99.10 99.46 99.47 99.92 

Fe2O3 1.33 2.77 0.52 0.00 1.61 1.33 2.77 1.50 3.40 

FeO 17.63 9.86 12.46 18.34 16.85 13.23 19.86 14.82 11.41 

F' 46.85 23.04 27.96 51.52 45.87 31.32 57.03 41.56 30.70 

Cr' 57.62 23.23 27.57 81.44 73.17 31.10 87.54 87.67 79.85 

Mg' 37.38 59.87 58.19 36.06 37.86 53.01 27.35 41.96 49.99 

Al' 33.06 68.98 63.81 13.26 19.74 59.79 8.72 8.62 14.46 

F" 1.58 2.77 0.54 0.00 1.98 1.42 3.56 1.89 4.11 

Ɍɟɦɩɟɪɚɬɭɪɵ ɦɟɬɚɦɨɪɮɢɡɦɚ, ɪɚɫɫɱɢɬɚɧɧɵɟ ɩɨ [Fabries, 1979] 

T° C 584 792 716 681 721 671 525 478 936 

ɉ ɪ ɢ ɦ ɟ ɱ ɚ ɧ ɢ ɟ .  Ⱥɧɚɥɢɡɵ ɜɵɩɨɥɧɟɧɵ ɜ ɐɄɉ «Ⱥɧɚɥɢɬɢɱɟɫɤɢɣ ɰɟɧɬɪ ɝɟɨɯɢɦɢɢ ɩɪɢ-
ɪɨɞɧɵɯ ɫɢɫɬɟɦ», Ɍɨɦɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɧɚ ɊɗɆ VEGA II LMU, ɫɨɜɦɟɳɟɧ-
ɧɨɦ ɫɨ ɫɩɟɤɬɪɨɦɟɬɪɚɦɢ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ (OбПorН INCA EЧОrРв350) ɢ ɜɨɥɧɨɜɨɣ (OбПorН INCA 

Wave) ɞɢɫɩɟɪɫɢɣ. Fa(%) = Fe/(Fe + Mg) × 100, F/ = Fe+2/(Fe+2 + Mg) × 100, Cr/ = Cr/(Cr + Al) × 

100, Mg/ = Mg/(Mg + Fe) × 100, Al/ = Al/(Al + Cr) × 100, F// = Fe+3/(Fe+3 + Cr + Al) × 100; ɧ.ɨ. – 

ɤɨɦɩɨɧɟɧɬ ɧɟ ɨɛɧɚɪɭɠɟɧ. 
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ɢ ɨɬɫɭɬɫɬɜɢɟɦ NiO. Ɉɥɢɜɢɧ ɜ ɯɪɨɦɢɬɢɬɚɯ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɞɭɧɢɬɨɜ ɢ ɝɚɪɰɛɭɪɝɢɬɨɜ 
ɭɦɟɧɶɲɟɧɢɟɦ ɠɟɥɟɡɢɫɬɨɫɬɢ ɢ ɜɵɫɨɤɢɦɢ ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ NiO. 

ɏɪɨɦɲɩɢɧɟɥɢɞɵ ɜ ɝɚɪɰɛɭɪɝɢɬɚɯ ɢ ɞɭɧɢɬɚɯ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨɣ  
ɜɚɪɢɚɰɢɟɣ Cr2O3 ɢ AХ2O3 ɩɪɢ ɨɝɪɚɧɢɱɟɧɧɨɣ – FОO ɢ MРO ɢ ɨɱɟɧɶ ɧɢɡɤɢɦɢ ɫɨɞɟɪɠɚ-
ɧɢɹɦɢ FО2O3 (ɫɦ. ɬɚɛɥ. 1). ɋɪɟɞɢ ɧɢɯ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɞɜɚ ɬɢɩɚ: 1) ɜɵɫɨɤɨɦɚɝɧɟɡɢ-
ɚɥɶɧɨ-ɝɥɢɧɨɡɟɦɢɫɬɵɣ ɢ ɧɢɡɤɨɯɪɨɦɢɫɬɵɣ ɢ 2) ɜɵɫɨɤɨɠɟɥɟɡɢɫɬɨ-ɝɥɢɧɨɡɟɦɢɫɬɵɣ ɢ 
ɜɵɫɨɤɨɯɪɨɦɢɫɬɵɣ. Ⱦɥɹ ɩɟɪɜɨɝɨ ɬɢɩɚ ɜ ɝɚɪɰɛɭɪɝɢɬɚɯ ɯɚɪɚɤɬɟɪɧɵ ɬɟɦɩɟɪɚɬɭɪɵ ɦɟɬɚ-
ɦɨɪɮɢɡɦɚ 720–790 °ɋ, ɜ ɞɭɧɢɬɚɯ – 670 °ɋ. ȼɬɨɪɨɣ ɬɢɩ ɯɪɨɦɲɩɢɧɟɥɢɞɨɜ ɜ ɝɚɪɰɛɭɪɝɢ-
ɬɚɯ ɨɬɥɢɱɚɟɬɫɹ ɦɟɧɶɲɟɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɦɟɬɚɦɨɪɮɢɡɦɚ (580 °ɋ), ɨɞɧɚɤɨ ɜ ɞɭɧɢɬɚɯ 
ɬɟɦɩɟɪɚɬɭɪɵ ɦɟɬɚɦɨɪɮɢɡɦɚ ɨɫɬɚɸɬɫɹ ɛɥɢɡɤɢɦɢ (680–720 °ɋ). ɏɪɨɦɲɩɢɧɟɥɢɞɵ ɢɡ 
ɨɥɢɜɢɧɢɬɨɜ ɛɥɢɡɤɢ ɩɨ ɫɨɫɬɚɜɭ ɜɬɨɪɨɦɭ ɬɢɩɭ ɬɚɤɨɜɵɯ ɜ ɞɭɧɢɬɚɯ, ɨɞɧɚɤɨ ɨɬɥɢɱɚɸɬɫɹ 
ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɯɪɨɦɢɫɬɨɫɬɶɸ, ɧɢɡɤɨɣ ɝɥɢɧɨɡɟɦɢɫɬɨɫɬɶɸ ɢ ɩɨɧɢɠɟɧɧɵɦɢ ɬɟɦɩɟɪɚɬɭ-
ɪɚɦɢ ɦɟɬɚɦɨɪɮɢɡɦɚ (470–525 °ɋ). ɏɪɨɦɲɩɢɧɟɥɢɞɵ ɢɡ ɯɪɨɦɢɬɢɬɨɜ ɬɚɤɠɟ ɛɥɢɡɤɢ  
ɤ ɯɪɨɦɲɩɢɧɟɥɢɞɚɦ ɜɬɨɪɨɝɨ ɬɢɩɚ ɢɡ ɞɭɧɢɬɨɜ, ɨɧɢ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɦɟɧɶɲɟɣ  
ɠɟɥɟɡɢɫɬɨɫɬɶɸ, ɛɨɥɶɲɟɣ ɦɚɝɧɟɡɢɚɥɶɧɨɫɬɶɸ ɢ ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɬɟɦɩɟɪɚɬɭɪɚɦɢ  
ɦɟɬɚɦɨɪɮɢɡɦɚ (940 °ɋ). 

ȼɵɜɨɞɵ. ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɧɟɨɞɧɨɪɨɞɧɨɣ ɫɬɟɩɟɧɢ ɩɥɚ-
ɫɬɢɱɟɫɤɢɯ ɞɟɮɨɪɦɚɰɢɣ ɭɥɶɬɪɚɦɚɮɢɬɨɜ ɢ ɯɪɨɦɢɬɢɬɨɜ ɗɪɝɚɤɫɤɨɝɨ ɦɚɫɫɢɜɚ, ɱɬɨ ɨɬɪɚ-
ɠɚɟɬɫɹ ɤɚɤ ɜ ɢɯ ɦɢɤɪɨɫɬɪɭɤɬɭɪɚɯ, ɬɚɤ ɢ ɜ ɫɨɫɬɚɜɟ ɦɢɧɟɪɚɥɨɜ. ɇɚɢɛɨɥɟɟ ɢɧɮɨɪɦɚɬɢɜ-
ɧɵɦɢ ɦɢɧɟɪɚɥɚɦɢ ɹɜɥɹɸɬɫɹ ɯɪɨɦɲɩɢɧɟɥɢɞɵ, ɫɨɫɬɚɜ ɤɨɬɨɪɵɯ ɫɬɚɧɨɜɢɬɫɹ ɱɭɬɤɢɦ 
ɢɧɞɢɤɚɬɨɪɨɦ ɭɫɥɨɜɢɣ ɞɟɮɨɪɦɚɰɢɣ ɢ ɦɟɬɚɦɨɪɮɢɡɦɚ ДIrvine, 1967Ж. «ɉɟɪɜɢɱɧɵɦɢ» ɩɨ 
ɫɨɫɬɚɜɭ, ɨɱɟɜɢɞɧɨ, ɹɜɥɹɸɬɫɹ ɯɪɨɦɲɩɢɧɟɥɢɞɵ ɩɟɪɜɨɝɨ ɬɢɩɚ ɜ ɞɭɧɢɬɚɯ ɢ ɝɚɪɰɛɭɪɝɢ-
ɬɚɯ, ɨɬɪɚɠɚɸɳɢɟ ɦɟɬɚɦɨɪɮɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɜ ɢɫɯɨɞɧɨɦ ɫɭɛɫɬɪɚɬɟ ɩɟɪɢɞɨɬɢɬɨɜ 
ɜɟɪɯɧɟɣ ɦɚɧɬɢɢ. ȼɬɨɪɨɣ ɬɢɩ ɯɪɨɦɲɩɢɧɟɥɢɞɨɜ, ɜɟɪɨɹɬɧɨ, ɨɬɪɚɠɚɟɬ ɫɢɧɬɟɤɬɨɧɢɱɟɫɤɢɟ 
ɧɟɨɞɧɨɪɨɞɧɵɟ ɩɥɚɫɬɢɱɟɫɤɢɟ ɞɟɮɨɪɦɚɰɢɢ ɞɭɧɢɬɨɜ ɢ ɝɚɪɰɛɭɪɝɢɬɨɜ, ɤɨɬɨɪɵɟ ɩɪɨɢɫɯɨ-
ɞɢɥɢ ɜ ɩɪɨɰɟɫɫɟ ɩɟɪɟɦɟɳɟɧɢɹ ɭɥɶɬɪɚɦɚɮɢɬɨɜ ɜ ɜɟɪɯɧɢɟ ɱɚɫɬɢ ɡɟɦɧɨɣ ɤɨɪɵ ɩɪɢ ɡɧɚ-
ɱɢɬɟɥɶɧɵɯ ɜɚɪɢɚɰɢɹɯ ɬɟɦɩɟɪɚɬɭɪ. ɇɚ ɷɬɨɦ ɷɬɚɩɟ ɩɪɨɢɫɯɨɞɢɥɢ ɩɪɨɰɟɫɫɵ ɞɟɫɟɪɩɟɧɬɢ-
ɧɢɡɚɰɢɢ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɨɥɢɜɢɧɢɬɨɜ ɛɟɡ ɩɪɢɡɧɚɤɨɜ ɩɥɚɫɬɢɱɟɫɤɢɯ ɞɟɮɨɪɦɚɰɢɣ, ɤɨɬɨ-
ɪɵɟ ɨɬɥɢɱɚɸɬɫɹ ɦɢɧɢɦɚɥɶɧɵɦɢ ɬɟɦɩɟɪɚɬɭɪɚɦɢ ɨɛɪɚɡɨɜɚɧɢɹ. ɏɪɨɦɢɬɢɬɵ, ɨɱɟɜɢɞɧɨ, 
ɮɨɪɦɢɪɨɜɚɥɢɫɶ ɜ ɫɢɧɬɟɤɬɨɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ, ɨɛɭɫɥɨɜɥɟɧɧɵɯ ɦɟɬɚɦɨɪɮɢɱɟɫɤɨɣ  
ɫɟɝɪɟɝɚɰɢɟɣ ɯɪɨɦɲɩɢɧɟɥɢɞɨɜ ɜ ɪɭɞɧɵɟ ɬɟɥɚ ɜ ɩɪɨɰɟɫɫɟ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɝɨ  
      ɩɥɚɫɬɢɱɟɫɤɨɝɨ ɬɟɱɟɧɢɹ. 
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