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ɋɚɦɨɨɪɝɚɧɢɡɚɰɢɹ ɝɟɨɫɢɫɬɟɦ ɘɠɧɨɝɨ ɉɪɢɛɚɣɤɚɥɶɹ 
Ɇ. Ⱥ. ɇɨɝɨɜɢɰɵɧɚ 

ɂɧɫɬɢɬɭɬ ɝɟɨɝɪɚɮɢɢ ɢɦ. ȼ. Ȼ. ɋɨɱɚɜɵ ɋɈ ɊȺɇ 

Ⱥɧɧɨɬɚɰɢɹ. ɘɠɧɨɟ ɉɪɢɛɚɣɤɚɥɶɟ ɪɚɫɩɨɥɨɠɟɧɨ ɜ ɩɪɟɞɟɥɚɯ Ȼɚɣɤɚɥɶɫɤɨɣ ɪɢɮɬɨɜɨɣ 
ɡɨɧɵ ɢ Ⱥɥɬɚɟ-ɋɚɹɧɫɤɨɣ ɫɤɥɚɞɱɚɬɨɣ ɨɛɥɚɫɬɢ. ɋɚɦɨɨɪɝɚɧɢɡɚɰɢɹ ɝɟɨɫɢɫɬɟɦ ɪɚɣɨɧɚ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɮɨɪɦɢɪɭɟɬɫɹ ɜ ɭɫɥɨɜɢɹɯ ɫɩɟɰɢɮɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɩɪɨɰɟɫɫɨɜ ɝɟɨ-
ɞɢɧɚɦɢɱɟɫɤɢ ɚɤɬɢɜɧɨɣ ɨɛɥɚɫɬɢ. Ɂɞɟɫɶ ɨɫɧɨɜɧɵɟ ɮɚɤɬɨɪɵ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ ɝɟɨɫɢ-
ɫɬɟɦ – ɜɟɳɟɫɬɜɟɧɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɨɛɦɟɧ, ɪɚɡɜɢɬɢɟ, ɜɧɭɬɪɟɧɧɢɟ ɢ ɜɧɟɲɧɢɟ ɜɡɚɢ-
ɦɨɫɜɹɡɢ, ɪɟɡɨɧɚɧɫ, ɭɫɬɨɣɱɢɜɨɫɬɶ – ɢɫɩɵɬɵɜɚɸɬ ɜɥɢɹɧɢɟ ɩɨɜɵɲɟɧɧɨɝɨ ɩɪɢɬɨɤɚ ɷɧ-
ɞɨɝɟɧɧɨɝɨ ɬɟɩɥɚ, ɧɟɨɝɟɧ-ɱɟɬɜɟɪɬɢɱɧɨɝɨ ɜɭɥɤɚɧɢɡɦɚ ɢ ɜɵɫɨɤɨɣ ɬɟɤɬɨɧɢɱɟɫɤɨɣ ɚɤ-
ɬɢɜɧɨɫɬɢ ɬɟɪɪɢɬɨɪɢɢ. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɢ ɪɚɡɜɢɬɢɟ ɧɟɨɬɟɤɬɨɧɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɵ ɪɚɣɨ-
ɧɚ ɢɫɫɥɟɞɨɜɚɧɢɣ ɨɩɪɟɞɟɥɹɸɬ ɬɪɢ ɷɧɟɪɝɨɧɟɫɭɳɢɯ ɷɥɟɦɟɧɬɚ ɝɥɭɛɢɧɧɨɝɨ ɫɬɪɨɟɧɢɹ 
Ɂɟɦɥɢ – ɦɨɳɧɵɣ ɚɫɬɟɧɨɥɢɬ, ɥɟɝɤɢɟ ɛɥɨɤɢ ɡɟɦɧɨɣ ɤɨɪɵ ɢ ɜɟɪɬɢɤɚɥɶɧɵɣ ɤɚɧɚɥ ɦɚɧ-
ɬɢɢ. Ɉɧɢ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɜɥɢɹɸɬ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ ɝɟɨɫɢɫɬɟɦ ɢ ɢɯ 
ɜɡɚɢɦɨɫɜɹɡɟɣ. ȼ ɫɬɚɬɶɟ ɩɪɢɜɨɞɹɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɢɡɭɱɟɧɢɹ ɮɚɤɬɨɪɨɜ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ 
ɝɟɨɫɢɫɬɟɦ ɘɠɧɨɝɨ ɉɪɢɛɚɣɤɚɥɶɹ, ɩɪɨɜɟɞɟɧɧɨɝɨ ɧɚ ɨɫɧɨɜɟ ɦɟɬɨɞɨɥɨɝɢɢ ɢɫɫɥɟɞɨɜɚ-
ɧɢɹ ɩɪɨɰɟɫɫɚ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ, ɩɨɥɟɜɵɯ ɷɤɫɩɟɞɢɰɢɨɧɧɵɯ ɪɚɛɨɬ, ɞɟɲɢɮɪɢɪɨɜɚɧɢɹ 
ɤɨɫɦɢɱɟɫɤɢɯ ɫɧɢɦɤɨɜ. ɉɨɤɚɡɚɧɨ ɜɥɢɹɧɢɟ ɷɧɟɪɝɨɧɟɫɭɳɢɯ ɷɥɟɦɟɧɬɨɜ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ, 
ɪɚɡɜɢɬɢɟ ɢ ɫɨɜɪɟɦɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɝɟɨɫɢɫɬɟɦ ɬɟɪɪɢɬɨɪɢɢ. ȼɵɹɜɥɟɧɨ, ɱɬɨ ɞɥɹ ɘɠɧɨɝɨ 

ɉɪɢɛɚɣɤɚɥɶɹ ɯɚɪɚɤɬɟɪɧɨ ɩɹɬɶ ɷɬɚɩɨɜ ɢɡɦɟɧɟɧɢɹ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ ɝɟɨɫɢɫɬɟɦ, ɤɚɠɞɵɣ ɢɡ 
ɤɨɬɨɪɵɯ ɨɫɬɚɜɢɥ ɨɬɩɟɱɚɬɨɤ ɜ ɫɨɜɪɟɦɟɧɧɨɣ ɫɬɪɭɤɬɭɪɟ ɝɟɨɫɢɫɬɟɦ.  

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜ ɩɪɟɞɟɥɚɯ ɪɚɣɨɧɨɜ, ɝɞɟ ɮɢɤɫɢɪɭɸɬɫɹ ɩɨɜɵɲɟɧɧɵɟ ɡɧɚɱɟɧɢɹ 
ɷɧɞɨɝɟɧɧɨɝɨ ɬɟɩɥɚ, ɫɨɫɪɟɞɨɬɨɱɟɧɵ ɝɟɨɫɢɫɬɟɦɵ, ɢɦɟɸɳɢɟ ɜ ɫɜɨɟɦ ɫɨɫɬɚɜɟ ɤɚɤ 
ɞɪɟɜɧɢɟ (ɪɟɥɢɤɬɨɜɵɟ) ɤɨɦɩɨɧɟɧɬɵ, ɬɚɤ ɢ ɷɧɞɟɦɢɱɧɵɟ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɹ, ɝɟɨɫɢɫɬɟɦɚ, ɮɚɤɬɨɪ, ɝɟɨɞɢɧɚɦɢɱɟɫɤɢ ɚɤɬɢɜɧɚɹ 
ɨɛɥɚɫɬɶ, ɷɧɟɪɝɨɧɟɫɭɳɢɟ ɷɥɟɦɟɧɬɵ, ɷɧɞɨɝɟɧɧɨɟ ɬɟɩɥɨ. 

ȼɜɟɞɟɧɢɟ 
ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ-ɜɪɟɦɟɧɧɨɣ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ ɝɟɨɫɢɫɬɟɦ 

ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɯ ɡɚɞɚɱ ɥɚɧɞɲɚɮɬɨɜɟɞɟɧɢɹ. Ʉɨɧɰɟɩɰɢɹ 
ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ ɩɨɥɭɱɢɥɚ ɫɜɨɟ ɪɚɡɜɢɬɢɟ ɜ 50–60-ɟ ɝɝ. XX ɜ. ɫ ɜɨɡɧɢɤɧɨɜɟ-
ɧɢɟɦ ɧɨɜɨɝɨ ɧɚɭɱɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ – ɫɢɧɟɪɝɟɬɢɤɢ, ɜ ɪɚɦɤɚɯ ɤɨɬɨɪɨɝɨ ɢɡɭɱɚ-
ɥɢɫɶ ɫɚɦɨɨɪɝɚɧɢɡɭɸɳɢɟɫɹ ɫɢɫɬɟɦɵ, ɪɚɫɫɦɚɬɪɢɜɚɥɢɫɶ ɨɛɳɢɟ ɡɚɤɨɧɨɦɟɪɧɨ-
ɫɬɢ ɪɚɡɜɢɬɢɹ ɫɢɫɬɟɦ ɥɸɛɨɣ ɩɪɢɪɨɞɵ. Ƚ. ɏɚɤɟɧɨɦ Д30Ж ɛɵɥɨ ɞɚɧɨ ɨɩɪɟɞɟɥɟ-
ɧɢɟ ɩɨɧɹɬɢɣ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ, ɜɵɩɨɥɧɟɧ ɪɹɞ ɪɚɛɨɬ ɩɨ ɷɬɨɣ 
ɬɟɦɚɬɢɤɟ. ɇɚ ɨɫɧɨɜɟ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɨ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ Ⱥ. Ⱦ. Ⱥɪɦɚɧɞɨɦ Д1; 
2Ж ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɬɟɨɪɢɹ ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ
ɨɛɳɢɟ ɩɪɢɧɰɢɩɵ ɪɚɡɜɢɬɢɹ ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ ɫɢɫɬɟɦ. ɋ ɢɦɟɧɟɦ ȼ. Ȼ. ɋɨɱɚɜɵ 
Д25Ж ɫɜɹɡɚɧɨ ɭɱɟɧɢɟ ɨ ɝɟɨɫɢɫɬɟɦɚɯ, ɜ ɤɨɬɨɪɨɦ ɛɵɥɢ ɞɚɧɵ ɨɫɧɨɜɵ, ɡɚɥɨɠɟɧ-
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ɧɵɟ ɜɩɨɫɥɟɞɫɬɜɢɢ ɜ ɩɨɧɢɦɚɧɢɟ ɮɚɤɬɨɪɨɜ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ ɝɟɨɫɢɫɬɟɦ. Ʉɨɦ-
ɩɥɟɤɫɧɵɦ ɢɫɫɥɟɞɨɜɚɧɢɹɦ ɩɨɫɜɹɳɟɧɵ ɪɚɛɨɬɵ Ɍ. ɂ. Ʉɨɧɨɜɚɥɨɜɨɣ Д15Ж ɩɨ ɫɚ-
ɦɨɨɪɝɚɧɢɡɚɰɢɢ ɝɟɨɫɢɫɬɟɦ ɸɝɚ ɋɪɟɞɧɟɣ ɋɢɛɢɪɢ, ɚ ɬɚɤɠɟ ȼ. ɂ. Ȼɭɥɚɬɨɜɚ, 
Ⱦ. ȼ. ɑɟɪɧɵɯ Д31Ж – ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɝɨɪɧɵɯ ɬɟɪɪɢɬɨɪɢɣ Ⱥɥɬɚɹ. 

ɋɨɜɪɟɦɟɧɧɵɟ ɧɚɩɪɚɜɥɟɧɢɹ ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɭɫɥɨɠɧɹɸɬ 
ɷɬɭ ɡɚɞɚɱɭ ɜ ɫɜɹɡɢ ɫ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɢɡɭɱɟɧɢɹ ɝɟɨɫɢɫɬɟɦ, ɪɚɡɜɢɜɚɸɳɢɯɫɹ ɜ 
ɭɫɥɨɜɢɹɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɢ ɝɟɨɞɢɧɚɦɢɱɟɫɤɢɯ ɢɡɦɟɧɟɧɢɣ.  

Ɉɫɨɛɭɸ ɚɤɬɭɚɥɶɧɨɫɬɶ ɢɫɫɥɟɞɨɜɚɧɢɟ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ ɝɟɨɫɢɫɬɟɦ ɩɪɢ-
ɨɛɪɟɬɚɟɬ ɜ ɫɜɹɡɢ ɫ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɘɠɧɨɝɨ ɉɪɢɛɚɣɤɚɥɶɹ ɜ ɩɪɟɞɟɥɚɯ Ȼɚɣ-
ɤɚɥɶɫɤɨɣ ɪɢɮɬɨɜɨɣ ɡɨɧɵ (ȻɊɁ) ɢ ɋɚɹɧɨ-Ȼɚɣɤɚɥɶɫɤɨɣ ɨɪɨɝɟɧɢɱɟɫɤɨɣ ɨɛɥɚɫɬɢ. 
ȼɵɫɨɤɚɹ ɬɟɤɬɨɧɢɱɟɫɤɚɹ ɚɤɬɢɜɧɨɫɬɶ, ɧɟɨɝɟɧ-ɱɟɬɜɟɪɬɢɱɧɵɣ (ɛɚɡɚɥɶɬɨɜɵɣ) 
ɜɭɥɤɚɧɢɡɦ, ɩɨɜɵɲɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɷɧɞɨɝɟɧɧɨɝɨ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɜɥɢɹɸɬ ɧɚ 
ɮɚɤɬɨɪɵ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ ɝɟɨɫɢɫɬɟɦ, ɱɬɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɢ ɧɨ-
ɜɵɯ ɪɭɛɟɠɟɣ, ɫɨɯɪɚɧɟɧɢɢ ɪɟɥɢɤɬɨɜɵɯ ɢ ɪɚɡɜɢɬɢɢ ɧɨɜɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɝɟɨɫɢ-
ɫɬɟɦ. ɘɠɧɨɟ ɉɪɢɛɚɣɤɚɥɶɟ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɛɨɥɶɲɢɦ ɪɚɡɧɨɨɛɪɚɡɢɟɦ ɢ ɤɨɧ-
ɬɪɚɫɬɧɨɫɬɶɸ ɥɚɧɞɲɚɮɬɨɜ ɧɚ ɛɥɢɡɤɨ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɭɱɚɫɬɤɚɯ, ɱɬɨ ɞɟɥɚɟɬ 
ɪɚɣɨɧ ɢɫɫɥɟɞɨɜɚɧɢɹ ɭɧɢɤɚɥɶɧɵɦ ɩɨɥɢɝɨɧɨɦ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɩɨ ɜɵɹɜɥɟ-
ɧɢɸ ɮɚɤɬɨɪɨɜ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ ɝɟɨɫɢɫɬɟɦ. 

ɐɟɥɶ, ɨɛɴɟɤɬ ɢ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɐɟɥɶ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɜɵɹɜɢɬɶ ɨɫɨɛɟɧɧɨɫɬɢ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ ɝɟɨɫɢɫɬɟɦ 

ɘɠɧɨɝɨ ɉɪɢɛɚɣɤɚɥɶɹ. 
Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɬɟɪɪɢɬɨɪɢɹ ɘɠɧɨɝɨ ɉɪɢɛɚɣɤɚɥɶɹ, ɤɨɬɨɪɭɸ ɫɨ-

ɫɬɚɜɥɹɸɬ: Ɍɭɧɤɢɧɫɤɚɹ ɞɨɥɢɧɚ, ɫɟɜɟɪɧɵɣ ɢ ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɵɣ ɦɚɤɪɨɫɤɥɨɧɵ 
ɯɪ. ɏɚɦɚɪ-Ⱦɚɛɚɧ, ɸɝɨ-ɜɨɫɬɨɱɧɚɹ ɱɚɫɬɶ ȼɨɫɬɨɱɧɨɝɨ ɋɚɹɧɚ. 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ ɝɟɨɫɢɫɬɟɦ ɘɠɧɨɝɨ ɉɪɢɛɚɣɤɚɥɶɹ ɜɵ-
ɩɨɥɧɟɧɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɨɜ ɤɨɦɩɥɟɤɫɧɵɯ ɮɢɡɢɤɨ-ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ, ɩɨɥɟɜɵɯ ɦɚɪɲɪɭɬɧɵɯ ɧɚɛɥɸɞɟɧɢɣ, ɞɟɲɢɮɪɢɪɨɜɚɧɢɹ ɤɨɫɦɢ-
ɱɟɫɤɢɯ ɫɧɢɦɤɨɜ, ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɨɝɨ, ɫɪɚɜɧɢɬɟɥɶɧɨ-ɝɟɨɝɪɚɮɢɱɟɫɤɨɝɨ ɦɟɬɨ-
ɞɨɜ, Ƚɂɋ. ɇɚɪɹɞɭ ɫ ɷɬɢɦ ɩɪɨɜɨɞɢɥɫɹ ɚɧɚɥɢɡ ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɨ 
ɥɚɧɞɲɚɮɬɧɨɣ ɫɬɪɭɤɬɭɪɟ ɪɚɣɨɧɚ, ɬɪɭɞɨɜ ɩɨ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ, ɤɚɪɬɨɝɪɚɮɢɪɨ-
ɜɚɧɢɸ, ɞɢɧɚɦɢɤɟ ɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɸ ɝɟɨɫɢɫɬɟɦ, ɝɟɨɛɨɬɚɧɢɤɟ, ɬɟɤɬɨɧɢɱɟ-
ɫɤɨɦɭ ɢ ɝɟɨɥɨɝɢɱɟɫɤɨɦɭ ɫɬɪɨɟɧɢɸ; ɜɟɥɚɫɶ ɪɚɛɨɬɚ ɫ ɪɹɞɨɦ ɤɨɦɩɥɟɤɫɧɵɯ ɢ 
ɨɬɪɚɫɥɟɜɵɯ ɤɚɪɬ. 

ɉɪɢ ɚɧɚɥɢɡɟ ɜɨɡɞɟɣɫɬɜɢɹ ɬɟɩɥɨɜɵɯ ɷɧɞɨɝɟɧɧɵɯ ɩɨɬɨɤɨɜ ɧɚ ɝɟɨɫɢɫɬɟɦɵ 
ɪɚɣɨɧɚ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɨɩɭɛɥɢɤɨɜɚɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪ ɜ 
ɫɤɜɚɠɢɧɚɯ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɜɟɥɢɱɢɧ ɝɟɨɬɟɪɦɢɱɟɫɤɢɯ ɝɪɚɞɢɟɧɬɨɜ. Ƚɟɨɬɟɪɦɢɱɟ-
ɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɫɤɜɚɠɢɧɚɯ ɨɫɭɳɟɫɬɜɥɹɥɢɫɶ ɫɨɬɪɭɞɧɢɤɚɦɢ ɂɧɫɬɢɬɭɬɚ ɮɢ-
ɡɢɤɢ Ɂɟɦɥɢ ɊȺɇ, ɂɧɫɬɢɬɭɬɚ ɧɟɮɬɟɝɚɡɨɧɨɫɧɨɣ ɝɟɨɥɨɝɢɢ ɢ ɝɟɨɮɢɡɢɤɢ ɢ ɂɧɫɬɢɬɭ-
ɬɨɦ ɡɟɦɧɨɣ ɤɨɪɵ ɋɈ ɊȺɇ. Ɍɟɦɩɟɪɚɬɭɪɧɵɟ ɢɡɦɟɪɟɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɤɚɤ ɜ ɨɩɨɪ-
ɧɵɯ ɫɤɜɚɠɢɧɚɯ, ɢɦɟɸɳɢɯ ɝɥɭɛɢɧɭ ɫɜɵɲɟ 2–3 ɤɦ ɢ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜɨ ɜɩɚɞɢ-
ɧɚɯ ɛɚɣɤɚɥɶɫɤɨɝɨ ɬɢɩɚ ɢ ɜ ɂɪɤɭɬɫɤɨɦ ɚɦɮɢɬɟɚɬɪɟ, ɬɚɤ ɢ ɜ ɩɨɢɫɤɨɜɨ-

ɪɚɡɜɟɞɨɱɧɵɯ ɫɤɜɚɠɢɧɚɯ ɝɥɭɛɢɧɨɣ 300–600 ɦ, ɩɪɨɛɭɪɟɧɧɵɯ ɧɚ ɭɱɚɫɬɤɚɯ ɝɨɪɧɵɯ 
ɩɟɪɟɦɵɱɟɤ ɢɥɢ ɧɚ ɦɟɫɬɨɪɨɠɞɟɧɢɹɯ ɬɟɪɦɚɥɶɧɵɯ ɜɨɞ Д6; 9; 10; 13; 17; 18Ж.  
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ɉɨɧɹɬɢɟ ɨ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ ɝɟɨɫɢɫɬɟɦ 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɨɩɪɟɞɟɥɟɧɢɣ ɩɨɧɹɬɢɹ «ɫɚ-

ɦɨɨɪɝɚɧɢɡɚɰɢɹ», ɜɦɟɫɬɟ ɫ ɬɟɦ ɜɫɟ ɞɟɮɢɧɢɰɢɢ ɫɜɨɞɹɬɫɹ ɤ ɩɪɟɞɫɬɚɜɥɟɧɢɸ ɨ 
ɬɨɦ, ɱɬɨ ɷɬɨ ɩɪɨɰɟɫɫ, ɤɨɬɨɪɵɣ ɩɟɪɟɜɨɞɢɬ ɨɬɤɪɵɬɭɸ ɧɟɪɚɜɧɨɜɟɫɧɭɸ ɫɢɫɬɟɦɭ, 
ɞɨɫɬɢɝɲɭɸ ɜ ɫɜɨɟɦ ɪɚɡɜɢɬɢɢ ɤɪɢɬɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɜ ɧɨɜɨɟ, ɭɫɬɨɣɱɢɜɨɟ 
ɫɨɫɬɨɹɧɢɟ, ɫ ɛɨɥɟɟ ɜɵɫɨɤɢɦ ɭɪɨɜɧɟɦ ɭɩɨɪɹɞɨɱɟɧɧɨɫɬɢ ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ ɢ 
ɜɡɚɢɦɨɫɜɹɡɟɣ ɫɢɫɬɟɦɵ. 

ȼ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ ɩɭɛɥɢɤɚɰɢɹɯ ɩɨɞ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɟɣ 
ɩɨɧɢɦɚɸɬ: 

– «ɜɧɭɬɪɟɧɧɸɸ ɭɩɨɪɹɞɨɱɟɧɧɨɫɬɶ, ɫɨɝɥɚɫɨɜɚɧɧɨɫɬɶ, ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ 
ɛɨɥɟɟ ɢɥɢ ɦɟɧɟɟ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɵɯ ɢ ɚɜɬɨɧɨɦɧɵɯ ɷɥɟɦɟɧɬɨɜ ɰɟɥɨɝɨ, 
ɨɛɭɫɥɨɜɥɟɧɧɵɯ ɟɝɨ ɫɬɪɨɟɧɢɟɦ» Д23Ж; 

– «ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɧɨɜɵɯ ɫɬɪɭɤɬɭɪ, ɷɜɨɥɸɰɢɨɧɧɨ ɛɨɥɟɟ ɫɨɜɟɪɲɟɧɧɵɯ, 
ɱɟɦ ɩɪɟɞɵɞɭɳɢɟ» Д1Ж;  

– «ɨɛɪɚɡɨɜɚɧɢɟ ɤɚɱɟɫɬɜɟɧɧɨ ɧɨɜɵɯ ɫɬɪɭɤɬɭɪ ɜ ɦɚɤɪɨɫɤɨɩɢɱɟɫɤɨɦ ɦɚɫ-
ɲɬɚɛɟ, ɤɨɝɞɚ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɪɹɞɤɚ ɢɡ ɯɚɨɫɚ ɭɫɬɚɧɚɜɥɢɜɚ-
ɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɨɜ ɬɟɪɦɨɞɢɧɚɦɢɤɢ ɧɟɪɚɜɧɨɜɟɫɧɵɯ ɩɪɨɰɟɫɫɨɜ» Д24Ж;  

– «ɫɥɨɠɧɵɣ ɩɪɨɰɟɫɫ ɮɨɪɦɢɪɨɜɚɧɢɹ, ɫɨɯɪɚɧɟɧɢɹ ɢ ɭɩɨɪɹɞɨɱɟɧɧɨɝɨ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɰɟɥɨɫɬɧɨɫɬɢ ɡɚ ɫɱɟɬ ɜɧɭɬɪɟɧɧɢɯ ɦɟɯɚɧɢɡɦɨɜ» Д15Ж. 

ȼ ɞɚɧɧɨɦ ɢɫɫɥɟɞɨɜɚɧɢɢ ɚɜɬɨɪ ɩɪɢɞɟɪɠɢɜɚɟɬɫɹ ɩɨɧɹɬɢɹ, ɱɬɨ ɫɚɦɨɨɪɝɚ-
ɧɢɡɚɰɢɹ – ɫɥɨɠɧɵɣ ɩɪɨɰɟɫɫ ɮɨɪɦɢɪɨɜɚɧɢɹ, ɫɨɯɪɚɧɟɧɢɹ ɢ ɭɩɨɪɹɞɨɱɟɧɧɨɝɨ ɩɪɟ-
ɨɛɪɚɡɨɜɚɧɢɹ ɰɟɥɨɫɬɧɨɫɬɢ ɡɚ ɫɱɟɬ ɜɟɳɟɫɬɜɟɧɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɦɟɧɚ, ɜɧɭɬ-
ɪɟɧɧɢɯ ɜɡɚɢɦɨɫɜɹɡɟɣ, ɪɟɡɨɧɚɧɫɚ ɩɪɨɰɟɫɫɨɜ, ɜɡɚɢɦɨɫɜɹɡɢ ɫɨ ɫɪɟɞɨɣ, ɪɚɡɜɢɬɢɹ, 
ɫɨɝɥɚɫɨɜɚɧɧɨɫɬɢ ɩɪɨɬɟɤɚɸɳɢɯ ɩɪɨɰɟɫɫɨɜ. ȼɟɳɟɫɬɜɟɧɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɨɛɦɟɧ 
ɦɟɠɞɭ ɝɟɨɫɢɫɬɟɦɚɦɢ ɢ ɢɯ ɤɨɦɩɨɧɟɧɬɚɦɢ ɨɩɪɟɞɟɥɹɟɬ ɢɯ ɜɧɭɬɪɟɧɧɟɟ ɟɞɢɧɫɬɜɨ.  

Ɏɚɤɬɨɪɵ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ ɝɟɨɫɢɫɬɟɦ ɘɠɧɨɝɨ ɉɪɢɛɚɣɤɚɥɶɹ 
Ɏɚɤɬɨɪɵ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ ɝɟɨɫɢɫɬɟɦ ɪɚɣɨɧɚ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢɡɦɟɧɹɸɬɫɹ 

ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɩɟɰɢɮɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ Ȼɚɣɤɚɥɶɫɤɨɣ ɪɢɮɬɨɜɨɣ ɡɨɧɵ: ɩɨ-
ɜɵɲɟɧɧɨɝɨ ɩɪɢɬɨɤɚ ɷɧɞɨɝɟɧɧɨɝɨ ɬɟɩɥɚ, ɧɟɨɝɟɧ-ɱɟɬɜɟɪɬɢɱɧɨɝɨ ɜɭɥɤɚɧɢɡɦɚ ɢ 
ɜɵɫɨɤɨɣ ɬɟɤɬɨɧɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɬɟɪɪɢɬɨɪɢɢ (ɪɢɫ. 1). 

ɋɨɝɥɚɫɧɨ ɨɩɭɛɥɢɤɨɜɚɧɧɵɦ ɞɚɧɧɵɦ Д5; 29; 32; 33Ж, ɮɨɪɦɢɪɨɜɚɧɢɟ ɢ ɪɚɡ-
ɜɢɬɢɟ ɧɟɨɬɟɤɬɨɧɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɵ ɪɚɣɨɧɚ ɢɫɫɥɟɞɨɜɚɧɢɣ ɨɩɪɟɞɟɥɹɸɬ ɬɪɢ 
ɷɧɟɪɝɨɧɟɫɭɳɢɯ ɷɥɟɦɟɧɬɚ ɝɥɭɛɢɧɧɨɝɨ ɫɬɪɨɟɧɢɹ Ɂɟɦɥɢ. Ɉɧɢ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, 
ɜɥɢɹɸɬ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ ɝɟɨɫɢɫɬɟɦ ɢ ɢɯ ɜɡɚɢɦɨɫɜɹɡɟɣ. 

Ʉ ɬɚɤɢɦ ɷɥɟɦɟɧɬɚɦ ɨɬɧɨɫɹɬɫɹ ɫɥɟɞɭɸɳɢɟ. 
1. Ɇɨɳɧɵɣ ɚɫɬɟɧɨɥɢɬ – ɦɚɝɦɚɬɢɱɟɫɤɨɟ ɬɟɥɨ, ɤɨɬɨɪɨɟ ɜɨɡɧɢɤɥɨ ɛɥɚɝɨ-

ɞɚɪɹ ɩɪɨɝɪɟɜɭ ɥɢɬɨɫɮɟɪɵ, ɟɟ ɬɟɪɦɢɱɟɫɤɨɦɭ ɪɚɫɲɢɪɟɧɢɸ, ɱɬɨ ɜɵɡɜɚɥɨ ɟɝɨ 
ɢɡɨɫɬɚɬɢɱɟɫɤɨɟ ɩɟɪɟɦɟɳɟɧɢɟ.  

ɗɬɨ ɨɩɪɟɞɟɥɢɥɨ ɮɨɪɦɢɪɨɜɚɧɢɟ Ɇɨɧɝɨɥɨ-ɋɢɛɢɪɫɤɨɝɨ ɜɨɡɪɨɠɞɟɧɧɨɝɨ 
ɨɪɨɝɟɧɢɱɟɫɤɨɝɨ ɩɨɹɫɚ ɢ ɦɚɤɫɢɦɚɥɶɧɨɟ ɩɨɞɧɹɬɢɟ ɜ ɟɝɨ ɩɪɟɞɟɥɚɯ ȼɨɫɬɨɱɧɨ-
ɋɚɹɧɫɤɨɝɨ ɦɟɝɚɚɧɬɢɤɥɢɧɨɪɢɹ. ɋ ɨɤɪɚɢɧɨɣ ɚɫɬɟɧɨɥɢɬɚ ɫɨɜɩɚɞɚɟɬ ɫɟɜɟɪɧɵɣ 
ɦɚɤɪɨɫɤɥɨɧ ȼɨɫɬɨɱɧɨɝɨ ɋɚɹɧɚ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɡɞɟɫɶ ɝɨɪɵ ɧɚɢɛɨɥɟɟ ɤɪɭɬɨ 
ɨɛɪɵɜɚɸɬɫɹ ɜ ɫɬɨɪɨɧɭ Ȼɚɣɤɚɥɚ.  

2. Ʌɟɝɤɢɟ ɛɥɨɤɢ ɡɟɦɧɨɣ ɤɨɪɵ, ɧɚɫɵɳɟɧɧɵɟ ɝɪɚɧɢɬɨɢɞɧɵɦɢ ɢɧɬɪɭɡɢɹɦɢ, 
ɤɨɬɨɪɵɟ ɢɫɩɵɬɵɜɚɸɬ ɞɥɢɬɟɥɶɧɨɟ ɜɨɡɞɵɦɚɧɢɟ ɜ ɮɨɪɦɟ ɫɜɨɞɨɜɵɯ ɩɨɞɧɹɬɢɣ.  
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Ɋɢɫ. 1. ɉɪɨɰɟɫɫɵ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ ɝɟɨɫɢɫɬɟɦ ɘɠɧɨɝɨ ɉɪɢɛɚɣɤɚɥɶɹ 

 

Ʉ ɨɞɧɨɦɭ ɢɡ ɬɚɤɢɯ ɛɥɨɤɨɜ ɩɪɢɭɪɨɱɟɧɨ Ɉɤɢɧɫɤɨɟ ɩɥɨɫɤɨɝɨɪɶɟ, ɪɚɫɩɨ-
ɥɨɠɟɧɧɨɟ ɧɚ ɜɵɫɨɬɟ ɫɜɵɲɟ 2000 ɦ ɢ ɨɤɪɭɠɟɧɧɨɟ ɜɵɫɨɤɨɝɨɪɧɵɦɢ ɦɚɫɫɢɜɚ-
ɦɢ. ɋ ɦɢɨɰɟɧɨɜɨɝɨ ɜɪɟɦɟɧɢ (20–2,5 ɦɥɧ ɥ. ɧ.) ɡɞɟɫɶ ɢɧɬɟɧɫɢɜɧɨ ɩɪɨɬɟɤɚɥɚ 
ɜɭɥɤɚɧɢɱɟɫɤɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ, ɤɨɬɨɪɚɹ ɡɚɤɨɧɱɢɥɚɫɶ ɥɢɲɶ ɜ ɧɚɱɚɥɟ ɝɨɥɨɰɟɧɚ 
(10 ɬɵɫ. ɥ. ɧ.). ɋɜɢɞɟɬɟɥɶɫɬɜɨɦ ɷɬɨɝɨ ɫɥɭɠɚɬ ɩɨɤɪɨɜɵ ɛɚɡɚɥɶɬɨɜ, ɤɨɧɭɫɵ 
ɜɭɥɤɚɧɨɜ, ɥɚɜɨɜɵɟ ɤɭɩɨɥɚ. ɋɩɟɰɢɮɢɱɟɫɤɨɟ ɫɨɱɟɬɚɧɢɟ ɫɬɪɭɤɬɭɪɧɵɯ ɢ ɝɟɨɞɢ-
ɧɚɦɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɟɬ ɩɥɨɫɤɨɝɨɪɶɟ ɜ ɤɚɱɟɫɬɜɟ ɭɧɢɤɚɥɶɧɨɝɨ ɝɟɨ-
ɝɪɚɮɢɱɟɫɤɨɝɨ ɨɛɴɟɤɬɚ ɜ ɧɨɜɟɣɲɟɣ ɫɬɪɭɤɬɭɪɟ ɝɨɪɧɵɯ ɨɛɥɚɫɬɟɣ ȿɜɪɚɡɢɢ.  

3. ȼɟɪɬɢɤɚɥɶɧɵɣ ɤɚɧɚɥ ɦɚɧɬɢɢ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɨɫɨɛɟɧɧɵɦ ɷɥɟɦɟɧ-
ɬɨɦ ɧɨɜɟɣɲɟɣ ɬɟɤɬɨɧɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɵ ȼɧɭɬɪɟɧɧɟɣ Ⱥɡɢɢ. ɉɨɞ ɟɝɨ ɜɨɡɞɟɣ-
ɫɬɜɢɟɦ ɜ ɘɠɧɨɦ ɉɪɢɛɚɣɤɚɥɶɟ ɮɢɤɫɢɪɭɟɬɫɹ ɤɪɭɩɧɟɣɲɚɹ ɬɟɩɥɨɜɚɹ ɚɧɨɦɚɥɢɹ 
ɫɪɟɞɢ ɢɡɜɟɫɬɧɵɯ ɬɟɩɥɨɜɵɯ ɦɚɤɫɢɦɭɦɨɜ ɜɧɟ ɨɛɥɚɫɬɟɣ ɚɤɬɢɜɧɨɝɨ ɜɭɥɤɚɧɢɡɦɚ. 
ȼ ɘɠɧɨɦ ɉɪɢɛɚɣɤɚɥɶɟ ɡɧɚɱɟɧɢɹ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ (Ɍɉ) ɜ 4 ɪɚɡɚ ɜɵɲɟ, ɱɟɦ 
ɜ ɫɨɫɟɞɧɢɯ ɪɚɣɨɧɚɯ ɋɢɛɢɪɫɤɨɣ ɩɥɚɬɮɨɪɦɵ Д17Ж. ȼɟɥɢɱɢɧɚ Ɍɉ ɜ ɫɪɟɞɧɟɦ ɫɨ-
ɫɬɚɜɥɹɟɬ (10,5–11,3)·10-6

 Ⱦɠ/(ɫɦ²·ɫ), ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɞɥɹ ɋɢɛɢɪɫɤɨɣ ɩɥɚɬɮɨɪ-
ɦɵ ɨɧɚ ɪɚɜɧɹɟɬɫɹ 4,4·10-6 Ⱦɠ/(ɫɦ²·ɫ). ȼ Ɍɭɧɤɢɧɫɤɨɣ ɤɨɬɥɨɜɢɧɟ ɬɟɩɥɨɜɨɣ ɩɨ-
ɬɨɤ – ɜ ɫɪɟɞɧɟɦ 5,4–7,5 10-6 Ⱦɠ/(ɫɦ²·ɫ). ɉɨɦɢɦɨ ɷɬɨɝɨ, ɧɚ ɨɛɳɟɦ ɩɨɜɵɲɟɧ-
ɧɨɦ ɬɟɪɦɢɱɟɫɤɨɦ ɮɨɧɟ ɜ ɡɨɧɚɯ ɤɪɭɩɧɵɯ ɦɨɥɨɞɵɯ ɪɚɡɥɨɦɨɜ ɜ ɩɪɟɞɟɥɚɯ ɪɢɮ-
ɬɨɜɵɯ ɜɩɚɞɢɧ ɧɚɛɥɸɞɚɸɬɫɹ ɚɧɨɦɚɥɶɧɵɟ ɭɱɚɫɬɤɢ, ɱɬɨ ɫɜɹɡɵɜɚɸɬ ɫ ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɵɦ ɜɵɧɨɫɨɦ ɝɥɭɛɢɧɧɨɝɨ ɬɟɩɥɚ. ɇɚɢɛɨɥɶɲɢɟ ɡɧɚɱɟɧɢɹ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨ-
ɤɚ ɜ ɩɪɟɞɟɥɚɯ ɢɫɫɥɟɞɭɟɦɨɣ ɬɟɪɪɢɬɨɪɢɢ ɨɬɦɟɱɚɸɬɫɹ ɜ Ɍɭɧɤɢɧɫɤɨɣ ɤɨɬɥɨɜɢɧɟ 
(ɪɚɣɨɧɵ ɩɨɫɟɥɤɨɜ Ⱥɪɲɚɧ, Ɍɭɧɤɚ, ɩɨɣɦɚ ɢ ɬɟɪɪɚɫɵ ɪ. ɂɪɤɭɬɚ), ɜɞɨɥɶ ɉɪɟɞɫɚ-
ɹɧɫɤɨɝɨ ɪɚɡɥɨɦɚ, ɩɨ ɩɪɹɦɨɥɢɧɟɣɧɵɦ ɭɱɚɫɬɤɚɦ ɤɪɭɩɧɵɯ ɪɟɱɧɵɯ ɞɨɥɢɧ ɢ ɜ 
ɩɪɟɞɝɨɪɶɹɯ ɯɪ. ɏɚɦɚɪ-Ⱦɚɛɚɧ (ɪɟɤɢ ɋɧɟɠɧɚɹ, ɏɚɪɚ-Ɇɭɪɢɧ, ɍɬɭɥɢɤ, Ɂɭɧ-

Ɇɭɪɢɧ). ȼɫɟ ɷɬɢ ɪɚɣɨɧɵ ɫɨɩɪɹɠɟɧɵ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɫ ɪɟɝɢɨɧɚɥɶɧɵɦɢ ɪɚɡɥɨ-
ɦɚɦɢ ɢ ɧɚɢɛɨɥɟɟ ɤɪɭɩɧɵɦɢ ɦɟɫɬɨɪɨɠɞɟɧɢɹɦɢ ɝɨɪɹɱɢɯ ɦɢɧɟɪɚɥɶɧɵɯ ɜɨɞ.  

ȼɨɡɞɟɣɫɬɜɢɟ ɷɧɟɪɝɨɧɟɫɭɳɢɯ ɷɥɟɦɟɧɬɨɜ ɝɥɭɛɢɧɧɨɝɨ ɫɬɪɨɟɧɢɹ Ɂɟɦɥɢ 
ɩɪɢɜɟɥɨ ɤ ɮɨɪɦɢɪɨɜɚɧɢɸ ɜ ɪɚɣɨɧɟ ɦɧɨɝɨɨɛɪɚɡɧɵɯ ɢ ɤɨɧɬɪɚɫɬɧɵɯ ɮɨɪɦ ɪɟ-
ɥɶɟɮɚ. ɗɬɨ ɥɟɞɧɢɤɨɜɨ-ɷɪɨɡɢɨɧɧɵɟ ɝɨɪɵ ɫ ɜɟɪɬɢɤɚɥɶɧɵɦ ɪɚɫɱɥɟɧɟɧɢɟɦ ɨɬ 
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600 ɞɨ 1200 ɦ, ɞɥɹ ɤɨɬɨɪɵɯ ɯɚɪɚɤɬɟɪɟɧ ɤɪɭɬɨɫɤɥɨɧɨɜɵɣ ɚɥɶɩɢɧɨɬɢɩɧɵɣ ɪɟ-
ɥɶɟɮ ɫ ɜɵɫɨɬɚɦɢ ɞɨ 3284 ɦ (Ɍɭɧɤɢɧɫɤɢɟ ɝɨɥɶɰɵ); ɩɨɥɨɝɢɟ ɫɪɟɞɧɟɝɨɪɧɵɟ ɫɟ-
ɜɟɪɨ-ɡɚɩɚɞɧɵɟ ɨɬɪɨɝɢ ɡɚɩɚɞɧɨɣ ɱɚɫɬɢ ɯɪ. ɏɚɦɚɪ-Ⱦɚɛɚɧ, ɭɩɥɨɳɟɧɧɵɟ ɩɨ-
ɜɟɪɯɧɨɫɬɢ ɧɟɨɝɟɧ-ɱɟɬɜɟɪɬɢɱɧɵɯ ɛɚɡɚɥɶɬɨɜɵɯ ɩɨɤɪɨɜɨɜ (ɏɚɦɚɪ-Ⱦɚɛɚɧ); ɤɨɬ-
ɥɨɜɢɧɧɚɹ ɬɟɪɪɢɬɨɪɢɹ (ɫɢɫɬɟɦɚ Ɍɭɧɤɢɧɫɤɢɯ ɤɨɬɥɨɜɢɧ). 

Ɋɚɡɜɢɬɢɟ ɚɥɶɩɢɧɨɬɢɩɧɵɯ ɮɨɪɦ ɪɟɥɶɟɮɚ ɩɨɫɥɭɠɢɥɨ ɨɞɧɨɣ ɢɡ ɩɪɢɱɢɧ 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɨɥɨɞɵɯ ɝɨɥɶɰɨɜɵɯ, ɩɨɞɝɨɥɶɰɨɜɵɯ, ɥɢɫɬɜɟɧɧɢɱɧɨ-

ɪɟɞɤɨɥɟɫɧɵɯ ɝɟɨɫɢɫɬɟɦ. 
ɋɨɱɟɬɚɧɢɟ ɝɨɪɧɵɯ ɢ ɤɨɬɥɨɜɢɧɧɵɯ ɬɟɪɪɢɬɨɪɢɣ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɥɢɬɨɥɨ-

ɝɨ-ɝɟɨɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɢ ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɩɨɤɚ-
ɡɚɬɟɥɟɣ. ɋɪɟɞɧɹɹ ɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɤɨɥɟɛɥɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɬ –0,4 

ɞɨ –7,7 °ɋ, ɧɚɢɜɵɫɲɢɟ ɟɟ ɡɧɚɱɟɧɢɹ ɨɬɦɟɱɚɸɬɫɹ ɜ ɩɪɢɛɪɟɠɧɨɣ ɱɚɫɬɢ ɬɟɪɪɢ-
ɬɨɪɢɢ (ɨɬ –0,4 ɞɨ –1 °ɋ). ɋɚɦɵɦ ɬɟɩɥɵɦ ɩɭɧɤɬɨɦ ɜ ɩɪɟɞɟɥɚɯ Ɍɭɧɤɢɧɫɤɨɣ 
ɜɟɬɜɢ ɤɨɬɥɨɜɢɧ ɹɜɥɹɟɬɫɹ Ⱥɪɲɚɧ ɫɨ ɫɪɟɞɧɟɝɨɞɨɜɵɦ ɡɧɚɱɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ 
ɜɨɡɞɭɯɚ –1,5 °ɋ, ɱɬɨ ɜ ɞɜɚ ɢ ɛɨɥɟɟ ɪɚɡ ɜɵɲɟ, ɱɟɦ ɜ Ɇɨɧɞɚɯ (–3 °ɋ), Ɍɭɧɤɟ  
(–3,5 °ɋ), Ʉɵɪɵɧɟ (–3,8 °ɋ) Д26Ж. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɨɫɚɞɤɨɜ ɩɪɨɢɫɯɨɞɢɬ ɤɪɚɣɧɟ 
ɧɟɪɚɜɧɨɦɟɪɧɨ. ɇɚɢɦɟɧɶɲɟɟ ɢɯ ɤɨɥɢɱɟɫɬɜɨ ɨɬɦɟɱɚɟɬɫɹ ɜ Ɍɭɧɤɢɧɫɤɨɣ ɤɨɬɥɨ-
ɜɢɧɟ: ɨɬ 360 ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ (Ɇɨɧɞɵ) ɞɨ 550 ɦɦ ɭ ɩɨɞɧɨɠɢɹ Ɍɭɧɤɢɧ-
ɫɤɢɯ ɝɨɥɶɰɨɜ (Ⱥɪɲɚɧ); ɧɚɢɛɨɥɶɲɟɟ – ɧɚ ɧɚɜɟɬɪɟɧɧɵɯ ɫɤɥɨɧɚɯ ɯɪ. ɏɚɦɚɪ-

Ⱦɚɛɚɧ – ɨɬ 520 (Ʉɭɥɬɭɤ, ɋɥɸɞɹɧɤɚ) ɞɨ 1450 ɦɦ (ɋɧɟɠɧɚɹ, ɏɚɦɚɪ-Ⱦɚɛɚɧ) ɜ 
ɝɨɞ Д27Ж.  

ɗɬɚɩɵ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ ɝɟɨɫɢɫɬɟɦ ɘɠɧɨɝɨ ɉɪɢɛɚɣɤɚɥɶɹ 
ɋɚɦɨɨɪɝɚɧɢɡɚɰɢɹ ɝɟɨɫɢɫɬɟɦ ɘɠɧɨɝɨ ɉɪɢɛɚɣɤɚɥɶɹ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɦɟ-

ɪɟ ɩɪɨɢɫɯɨɞɢɥɚ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɮɚɤɬɨɪɚ ɪɚɡɜɢɬɢɹ, ɧɚ ɤɨɬɨɪɵɣ ɨɤɚɡɵɜɚɥɢ 
ɜɥɢɹɧɢɟ ɢɧɬɟɧɫɢɜɧɵɟ ɷɧɞɨɝɟɧɧɵɟ ɩɪɨɰɟɫɫɵ. Ȼɵɥɨ ɜɵɞɟɥɟɧɨ ɩɹɬɶ ɷɬɚɩɨɜ 
ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ ɝɟɨɫɢɫɬɟɦ.  

1-ɣ ɷɬɚɩ. ɇɚ ɪɭɛɟɠɟ ɨɥɢɝɨɰɟɧɚ ɢ ɦɢɨɰɟɧɚ ɜ ɭɫɥɨɜɢɹɯ ɭɦɟɪɟɧɧɨ ɬɟɩɥɨ-
ɝɨ ɢ ɜɥɚɠɧɨɝɨ ɤɥɢɦɚɬɚ ɛɵɥɢ ɪɚɡɜɢɬɵ ɯɜɨɳɟɜɵɟ ɛɨɥɨɬɧɵɟ ɝɟɨɫɢɫɬɟɦɵ ɧɚ 
ɚɥɥɸɜɢɚɥɶɧɨ-ɨɡɟɪɧɵɯ ɧɢɡɦɟɧɧɨɫɬɹɯ ɢ ɲɢɪɨɤɨɥɢɫɬɜɟɧɧɵɟ (ɝɪɚɛ, ɞɭɛ, ɛɭɤ ɢ 
ɞɪ.) ɬɪɚɜɹɧɵɟ ɫ ɩɥɚɭɧɚɦɢ ɝɟɨɫɢɫɬɟɦɵ – ɧɚ ɫɥɚɛɨɪɚɫɱɥɟɧɟɧɧɵɯ ɩɨɜɟɪɯɧɨɫɬɹɯ 
ɜɨɞɨɪɚɡɞɟɥɨɜ Д12; 14Ж. Ɋɟɥɢɤɬɨɦ ɷɬɢɯ ɷɩɨɯ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɪɚɣɨɧɚ ɢɫɫɥɟɞɨɜɚ-
ɧɢɣ ɹɜɥɹɟɬɫɹ ɩɥɚɭɧ ɛɭɥɚɜɨɜɢɞɧɵɣ (Lycopódium clavátum) ɢ ɛɭɪɨɡɟɦɵ, ɤɨɬɨɪɵɟ 
ɫɨɯɪɚɧɢɥɢɫɶ ɜ ɩɪɟɞɝɨɪɶɹɯ ɏɚɦɚɪ-Ⱦɚɛɚɧɚ, ɨɛɪɚɳɟɧɧɵɯ ɤ ɨɡ. Ȼɚɣɤɚɥ Д4; 19Ж.  

2-ɣ ɷɬɚɩ ɪɚɡɜɢɬɢɹ ɝɟɨɫɢɫɬɟɦ ɪɚɣɨɧɚ ɛɵɥ ɫɨɩɪɹɠɟɧ ɫ ɚɤɬɢɜɢɡɚɰɢɟɣ ɜ 
ɦɢɨɰɟɧɟ ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. Ɉɧ ɨɡɧɚɦɟɧɨɜɚɥɫɹ ɦɚɫɫɨɜɵɦɢ ɢɡɥɢɹɧɢɹ-
ɦɢ ɛɚɡɚɥɶɬɨɜ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɏɚɦɚɪ-Ⱦɚɛɚɧɚ ɢ ȼɨɫɬɨɱɧɨɝɨ ɋɚɹɧɚ, ɩɨɝɪɭɠɟɧɢ-
ɟɦ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ ɮɭɧɞɚɦɟɧɬɚ Ɍɭɧɤɢɧɫɤɨɣ ɤɨɬɥɨɜɢɧɵ. ɇɚɱɢɧɚɟɬɫɹ ɮɨɪ-
ɦɢɪɨɜɚɧɢɟ ɫɭɯɨɝɨ ɭɦɟɪɟɧɧɨɝɨ ɤɥɢɦɚɬɚ Д4Ж. ɋ ɷɬɨɣ ɷɩɨɯɨɣ ɫɜɹɡɚɧɨ ɮɨɪɦɢɪɨɜɚ-
ɧɢɟ ɩɢɯɬɨɜɵɯ ɲɢɪɨɤɨɬɪɚɜɧɵɯ ɝɟɨɫɢɫɬɟɦ Д16Ж. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɪɟɥɢɤɬɵ ɷɬɨ-
ɝɨ ɷɬɚɩɚ ɜɫɬɪɟɱɚɸɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɪɟɱɧɵɯ ɞɨɥɢɧ ɜ ɩɪɟɞɝɨɪɶɹɯ ɏɚɦɚɪ-Ⱦɚɛɚɧɚ. 

3-ɣ ɷɬɚɩ. ɂɧɬɟɧɫɢɜɧɵɟ ɬɟɤɬɨɧɢɱɟɫɤɢɟ ɞɜɢɠɟɧɢɹ ɜ ɩɨɡɞɧɟɦ ɩɥɢɨɰɟɧɟ 
ɨɛɭɫɥɨɜɢɥɢ ɩɨɞɧɹɬɢɟ ɝɨɪɧɵɯ ɫɢɫɬɟɦ ɜɨɤɪɭɝ Ȼɚɣɤɚɥɚ ɢ ɨɩɪɟɞɟɥɢɥɢ ɧɨɜɵɣ 
ɷɬɚɩ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ ɝɟɨɫɢɫɬɟɦ, ɫɜɹɡɚɧɧɵɣ ɫ ɧɚɪɚɫɬɚɸɳɟɣ ɚɪɢɞɢɡɚɰɢɟɣ 
ɤɥɢɦɚɬɚ. Ɏɨɪɦɢɪɭɟɬɫɹ Ȼɚɣɤɚɥɨ-Ⱥɥɬɚɣɫɤɢɣ ɥɟɫɨɫɬɟɩɧɨɣ ɤɨɦɩɥɟɤɫ Д12Ж. ɇɚ 



Ɇ. Ⱥ. ɇɈȽɈȼɂɐɕɇȺ  
 

ɂɡɜɟɫɬɢɹ ɂɪɤɭɬɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ  
2016. Ɍ. 18. ɋɟɪɢɹ «ɇɚɭɤɢ ɨ Ɂɟɦɥɟ». ɋ. 91–104 

96 

ɤɪɭɬɵɯ ɫɨɥɹɪɧɵɯ ɫɤɥɨɧɚɯ ɯɪɟɛɬɨɜ ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹ ɫɭɯɨɫɬɟɩɧɵɟ ɝɟɨɫɢ-
ɫɬɟɦɵ ɫ ɨɫɬɪɨɥɨɞɨɱɧɢɤɨɦ ɲɢɲɤɨɜɢɞɧɵɦ (OбвЭrШЩТs strobilacea), ɩɥɚɭɧɤɚɦɢ 
(Selaginella), ɤɨɬɨɪɵɟ ɫɨɯɪɚɧɢɥɢɫɶ ɞɨ ɧɚɫɬɨɹɳɟɝɨ ɜɪɟɦɟɧɢ Д4Ж.  

4-ɣ ɷɬɚɩ ɧɚɫɬɭɩɢɥ ɨɤɨɥɨ 3–4 ɦɥɧ ɥɟɬ ɧɚɡɚɞ. ɉɪɨɢɡɨɲɥɨ ɩɨɞɧɹɬɢɟ ɜɨ-
ɫɬɨɱɧɨɣ ɱɚɫɬɢ ȼɨɫɬɨɱɧɨɝɨ ɋɚɹɧɚ, ɢɡɥɢɹɧɢɟ ɥɚɜ, ɨɥɟɞɟɧɟɧɢɟ ɧɚɢɛɨɥɟɟ ɜɵɫɨ-
ɤɨ ɩɨɞɧɹɬɵɯ ɭɱɚɫɬɤɨɜ, ɨɛɪɚɡɨɜɚɧɢɟ Ɍɭɧɤɢɧɫɤɨɣ ɤɨɬɥɨɜɢɧɵ Д3Ж. Ɉɤɢɧɫɤɨɟ 
ɩɥɨɫɤɨɝɨɪɶɟ ɛɵɥɨ ɩɨɞɧɹɬɨ ɧɚ ɡɧɚɱɢɬɟɥɶɧɭɸ ɜɵɫɨɬɭ. ɋɮɨɪɦɢɪɨɜɚɥɢɫɶ ɝɨɪ-
ɧɵɟ ɬɭɧɞɪɵ ɢ ɩɨɞɝɨɥɶɰɨɜɵɟ ɪɟɞɤɨɥɟɫɶɹ ɢɡ ɤɟɞɪɚ ɢ ɩɢɯɬɵ Д28Ж. ȼ ɬɚɟɠɧɨɦ 
ɩɨɹɫɟ ɞɨɦɢɧɢɪɨɜɚɥɢ ɟɥɨɜɨ-ɤɟɞɪɨɜɵɟ ɛɚɝɭɥɶɧɢɤɨɜɵɟ ɢ ɪɨɞɨɞɟɧɞɪɨɧɨɜɵɟ 
ɫɤɥɨɧɨɜɵɟ ɝɪɭɩɩɵ ɮɚɰɢɣ, ɤɨɬɨɪɵɟ ɫɨɯɪɚɧɢɥɢɫɶ ɞɨ ɧɚɫɬɨɹɳɟɝɨ ɜɪɟɦɟɧɢ.  

5-ɣ ɷɬɚɩ. Ɉɤɨɥɨ 150–200 ɬɵɫ. ɥɟɬ ɧɚɡɚɞ ɝɨɪɵ ɞɨɫɬɢɝɥɢ ɜɵɫɨɬ, ɦɚɤɫɢ-
ɦɚɥɶɧɵɯ ɞɥɹ ȼɨɫɬɨɱɧɨɝɨ ɋɚɹɧɚ, ɫɬɚɥɚ ɢɧɬɟɧɫɢɜɧɨ ɩɨɝɪɭɠɚɬɶɫɹ Ɍɭɧɤɢɧɫɤɚɹ 
ɤɨɬɥɨɜɢɧɚ. ɉɨɞɴɟɦ ɯɪɟɛɬɨɜ ɜɵɡɜɚɥ ɨɱɟɪɟɞɧɨɟ ɩɨɯɨɥɨɞɚɧɢɟ ɢ ɚɪɢɞɢɡɚɰɢɸ 
ɤɥɢɦɚɬɚ, ɱɬɨ ɫɨɩɪɨɜɨɠɞɚɥɨɫɶ ɝɨɪɧɨ-ɞɨɥɢɧɧɵɦ ɨɥɟɞɟɧɟɧɢɟɦ. ȼ ɜɵɫɨɤɨɝɨɪɶ-
ɹɯ ȼɨɫɬɨɱɧɨɝɨ ɋɚɹɧɚ ɫɮɨɪɦɢɪɨɜɚɥɢɫɶ ɝɨɪɧɵɟ ɬɭɧɞɪɵ, ɩɨɞɝɨɥɶɰɨɜɵɟ ɪɟɞɤɨ-
ɥɟɫɶɹ ɢɡ ɤɟɞɪɚ ɢ ɥɢɫɬɜɟɧɧɢɰɵ, ɟɪɧɢɤɢ; ɜ ɏɚɦɚɪ-Ⱦɚɛɚɧɟ – ɩɢɯɬɨɜɵɟ ɪɟɞɤɨɥɟ-
ɫɶɹ ɢ ɚɥɶɩɢɧɨɬɢɩɧɵɟ ɥɭɝɚ Д28Ж. 

ɋ ɤɨɧɰɚ ɨɥɢɝɨɰɟɧɚ ɤɚɠɞɵɣ ɷɬɚɩ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ ɝɟɨɫɢɫɬɟɦ ɨɫɬɚɜɢɥ 
ɫɜɨɢ ɨɬɩɟɱɚɬɤɢ ɜ ɢɯ ɫɨɜɪɟɦɟɧɧɨɣ ɫɪɭɤɬɭɪɟ ɱɟɪɟɡ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɪɟɥɢɤɬɨ-
ɜɵɯ ɷɥɟɦɟɧɬɨɜ: ɛɚɡɚɥɶɬɨɜɵɯ ɩɨɬɨɤɨɜ, ɥɟɞɧɢɤɨɜɵɯ ɮɨɪɦ ɪɟɥɶɟɮɚ, ɩɟɫɱɚɧɵɯ 
ɨɬɥɨɠɟɧɢɣ ɭɪɨɱɢɳɚ Ȼɚɞɚɪ ɢ ɞɪ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɪɚɣɨɧɚ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɝɟɨɫɢɫɬɟɦɵ ɤɚɤ ɫ ɞɪɟɜɧɢɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ (ɲɢ-
ɪɨɤɨɬɪɚɜɧɵɟ ɤɟɞɪɨɜɨ-ɩɢɯɬɨɜɵɟ ɫ ɩɥɚɭɧɚɦɢ, ɥɨɠɧɨ-ɩɨɞɝɨɥɶɰɨɜɵɟ ɤɟɞɪɨɜɨ-

ɫɬɥɚɧɢɤɨɜɵɟ, ɰɟɧɬɪɚɥɶɧɨɚɡɢɚɬɫɤɢɟ ɫɭɯɨɫɬɟɩɧɵɟ), ɬɚɤ ɢ ɫ ɛɨɥɟɟ ɦɨɥɨɞɵɦɢ 
(ɝɨɥɶɰɨɜɵɟ, ɥɢɫɬɜɟɧɧɢɱɧɨ-ɬɚɟɠɧɵɟ ɟɪɧɢɤɨɜɵɟ, ɥɭɝɨɜɨ-ɫɬɟɩɧɵɟ). 

Ɉɛɫɭɠɞɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ 
Ʉɚɤ ɢɡɜɟɫɬɧɨ, ɜɫɟ ɩɪɨɰɟɫɫɵ ɜ ɝɟɨɝɪɚɮɢɱɟɫɤɨɣ ɨɛɨɥɨɱɤɟ ɩɪɨɢɫɯɨɞɹɬ ɩɨɞ 

ɜɨɡɞɟɣɫɬɜɢɟɦ ɫɨɥɧɟɱɧɨɣ ɷɧɟɪɝɢɢ ɢ ɜɧɭɬɪɢɡɟɦɧɵɯ (ɷɧɞɨɝɟɧɧɵɯ) ɢɫɬɨɱɧɢɤɨɜ 
ɷɧɟɪɝɢɢ. ȼ ɝɟɨɝɪɚɮɢɱɟɫɤɭɸ ɨɛɨɥɨɱɤɭ ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɜɧɭɬɪɢɡɟɦɧɨɣ ɷɧɟɪɝɢɢ 
ɩɨɫɬɭɩɚɟɬ ɜ ɜɢɞɟ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ Д8Ж. ɘɠɧɨɟ ɉɪɢɛɚɣɤɚɥɶɟ ɧɚɯɨɞɢɬɫɹ ɜ 
ɩɨɞɜɢɠɧɨɣ ɨɛɥɚɫɬɢ Ɂɟɦɥɢ, ɝɞɟ ɧɚɛɥɸɞɚɟɬɫɹ ɤɪɭɩɧɟɣɲɚɹ ɬɟɩɥɨɜɚɹ ɚɧɨɦɚɥɢɹ 
ɫɪɟɞɢ ɢɡɜɟɫɬɧɵɯ ɬɟɩɥɨɜɵɯ ɦɚɤɫɢɦɭɦɨɜ ɜɧɟ ɨɛɥɚɫɬɟɣ ɚɤɬɢɜɧɨɝɨ ɜɭɥɤɚɧɢɡɦɚ. 
ɋɭɦɦɚɪɧɚɹ ɫɨɥɧɟɱɧɚɹ ɪɚɞɢɚɰɢɹ ɧɚ ɞɚɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɫɨɫɬɚɜɥɹɟɬ ɜ ɫɪɟɞɧɟɦ 
4100 ɦȾɠ/ɫɦ²·ɜ ɝɨɞ, ɢɥɢ 105,3·10-6

 Ⱦɠ/ɫɦ²·ɫ Д3Ж, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɡɧɚɱɟɧɢɹ 
ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɢɡɦɟɧɹɸɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 4,3 ɞɨ 10,5·10-6

 Ⱦɠ/ɫɦ²·ɫ Д17; 
18Ж. ȼ ɘɠɧɨɦ ɉɪɢɛɚɣɤɚɥɶɟ ɞɨɥɹ ɜɧɭɬɪɢɡɟɦɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ ɩɨ ɨɬ-
ɧɨɲɟɧɢɸ ɤ ɫɭɦɦɚɪɧɨɣ ɫɨɥɧɟɱɧɨɣ ɪɚɞɢɚɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 4–9 %. ɋɪɚɜɧɟɧɢɟ 
ɷɬɢɯ ɞɚɧɧɵɯ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɫɨɥɧɟɱɧɚɹ ɷɧɟɪɝɢɹ ɜ ɧɟɫɤɨɥɶɤɨ ɪɚɡ ɩɪɟɜɨɫɯɨ-
ɞɢɬ ɷɧɞɨɝɟɧɧɭɸ. Ɉɞɧɚɤɨ ɡɧɚɱɟɧɢɟ ɤɚɠɞɨɝɨ ɜɢɞɚ ɷɧɟɪɝɢɢ ɧɟ ɦɨɠɟɬ ɨɰɟɧɢ-
ɜɚɬɶɫɹ ɬɨɥɶɤɨ ɤɨɥɢɱɟɫɬɜɟɧɧɨ, ɬɚɤ ɤɚɤ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɩɨɬɨ-
ɤɚ ɡɚɜɢɫɢɬ ɧɟ ɬɨɥɶɤɨ ɨɬ ɦɨɳɧɨɫɬɢ, ɧɨ ɢ ɨɬ ɮɨɪɦɵ ɩɨɫɬɭɩɥɟɧɢɹ (ɤɨɧɰɟɧɬɪɢ-
ɪɨɜɚɧɧɨ ɢɥɢ ɪɚɫɫɟɹɧɧɨ, ɤ ɧɢɠɧɟɣ ɢɥɢ ɜɟɪɯɧɟɣ ɝɪɚɧɢɰɟ ɝɟɨɫɮɟɪɵ ɢ ɩɪ.) Д8Ж. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɨɥɢɱɟɫɬɜɟɧɧɨ ɧɟɛɨɥɶɲɢɟ ɩɨɬɨɤɢ ɷɧɞɨɝɟɧɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟ-
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ɧɢɹ ɹɜɥɹɸɬɫɹ ɧɟ ɜ ɦɟɧɶɲɟɣ ɫɬɟɩɟɧɢ ɞɢɮɮɟɪɟɧɰɢɪɭɸɳɢɦ ɩɪɢɪɨɞɭ ɮɚɤɬɨ-
ɪɨɦ, ɱɟɦ ɫɨɥɧɟɱɧɚɹ ɷɧɟɪɝɢɹ Д11Ж. 

Ɋɟɡɭɥɶɬɚɬɵ ɩɨɥɟɜɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɢɡɭɱɟɧɢɹ ɥɢɬɟɪɚɬɭɪɧɵɯ ɞɚɧɧɵɯ ɩɨ 
ɯɚɪɚɤɬɟɪɭ ɷɧɞɨɝɟɧɧɨɝɨ ɩɨɬɨɤɚ ɩɨɫɥɭɠɢɥɢ ɨɫɧɨɜɨɣ ɞɥɹ ɷɤɫɬɪɚɩɨɥɹɰɢɢ ɦɚɬɟ-
ɪɢɚɥɨɜ ɧɚ ɪɚɣɨɧ ɢɡɭɱɟɧɢɹ ɩɪɢ ɩɨɦɨɳɢ ɤɨɫɦɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ. Ⱦɥɹ ɢɫ-
ɫɥɟɞɨɜɚɧɢɹ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɤɨɫɦɢɱɟɫɤɢɣ ɫɧɢɦɨɤ ɫ ɂɋɁ «Landsat-7» ɫ RGB 4, 

6, 7 ɤɚɧɚɥɨɜ (0,775–0,9; 10,4–12,5; 2,09–2,35 ɦɤɦ). ɋɪɚɜɧɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 
ɞɟɲɢɮɪɢɪɨɜɚɧɢɹ, ɥɢɬɟɪɚɬɭɪɧɵɯ ɞɚɧɧɵɯ ɫ ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɣ ɩɪɢɜɹɡɤɨɣ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ ɪɟɩɪɟɡɟɧɬɚɬɢɜɧɵɯ ɪɚɣɨɧɨɜ, ɩɨɥɟɜɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫ ɩɪɢɦɟɧɟɧɢ-
ɟɦ GPS-ɩɪɢɟɦɧɢɤɚ ɩɨɤɚɡɚɥɢ ɜɵɫɨɤɭɸ ɫɨɩɨɫɬɚɜɢɦɨɫɬɶ ɞɚɧɧɵɯ (ɬɚɛɥ. 1).  

ȼɥɢɹɧɢɟ ɷɧɞɨɝɟɧɧɨɝɨ ɬɟɩɥɚ ɨɫɨɛɟɧɧɨ ɩɪɨɹɜɥɹɟɬɫɹ ɜ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ 
ɝɟɨɫɢɫɬɟɦ ɯɪ. ɏɚɦɚɪ-Ⱦɚɛɚɧ ɢ Ɍɭɧɤɢɧɫɤɨɣ ɤɨɬɥɨɜɢɧɵ. Ɍɚɤ, ɞɥɹ ɤɨɬɥɨɜɢɧɵ ɜ 
ɩɪɟɞɟɥɚɯ ɪɚɣɨɧɨɜ ɫ ɩɨɜɵɲɟɧɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɯɚɪɚɤɬɟɪɧɨ 
ɪɚɡɜɢɬɢɟ ɪɟɥɢɤɬɨɜɵɯ ɢ ɷɧɞɟɦɢɱɧɵɯ ɫɬɟɩɧɵɯ ɫɨɨɛɳɟɫɬɜ, ɬɚɤɢɯ ɤɚɤ ɤɪɢɨɮɢɬ-
ɧɵɟ ɫɬɟɩɢ ɫ ɨɜɫɹɧɢɰɟɣ Ʉɪɵɥɨɜɚ (FОsЭЮМК ФrвХШЯТКЧК), ɩɟɫɱɚɧɵɟ ɫ ɤɨɫɬɪɟɰɨɦ 
Ʉɨɪɨɬɤɨɝɨ (BrШЦШЩsТs ФШrШЭФТУТ). ȼ Ɇɨɧɞɢɧɫɤɨɣ ɤɨɬɥɨɜɢɧɟ ɜ ɩɪɟɞɟɥɚɯ ɬɚɤɢɯ 
ɪɚɣɨɧɨɜ ɜɫɬɪɟɱɚɸɬɫɹ ɤɪɢɨɤɫɟɪɨɮɢɥɶɧɵɟ ɩɟɬɪɨɮɢɬɧɨ-ɪɚɡɧɨɬɪɚɜɧɵɟ ɫɬɟɩɢ, 
ɭɧɢɤɚɥɶɧɵɟ ɞɥɹ Ȼɚɣɤɚɥɶɫɤɨɝɨ ɪɟɝɢɨɧɚ. Ɂɞɟɫɶ ɪɚɡɜɢɬɵ ɧɟɡɚɛɭɞɨɱɧɢɤ ɫɚɹɧ-
ɫɤɢɣ (Eritrichium sajanensО) – ɜɨɫɬɨɱɧɨɫɚɹɧɫɤɢɣ ɷɧɞɟɦɢɱɧɵɣ ɤɪɢɨɮɢɬɧɨ-

ɫɬɟɩɧɨɣ ɜɢɞ, ɩɟɪɢɝɥɹɰɢɚɥɶɧɵɟ ɪɟɥɢɤɬɵ – ɝɨɪɟɱɚɜɤɚ ɥɟɠɚɱɚɹ (Gentiana 

НОМЮЦЛОЧs), ɩɪɨɫɬɪɟɥ ɫɨɦɧɢɬɟɥɶɧɵɣ (PЮХsКЭТХХК КЦЛТРЮК), ɩɭɫɬɵɧɧɢɰɚ ɤɪɚɫɢ-
ɜɚɹ (ErОЦШРШЧО ПШrЦШsК) Д20; 21Ж. 

ɉɨɥɟɜɵɦɢ ɥɚɧɞɲɚɮɬɧɵɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɧɚ ɨɞɧɨ-
ɬɢɩɧɵɯ ɦɟɫɬɨɨɛɢɬɚɧɢɹɯ ɬɟɪɪɚɫɢɪɨɜɚɧɧɵɯ ɭɱɚɫɬɤɨɜ ɪ. ɂɪɤɭɬɚ ɫ ɟɞɢɧɵɦ ɩɟɬ-
ɪɨɥɨɝɢɱɟɫɤɢɦ ɫɨɫɬɚɜɨɦ, ɧɚ ɥɟɜɨ- ɢ ɩɪɚɜɨɛɟɪɟɠɶɟ ɜ ɪɚɣɨɧɚɯ ɫ ɦɟɧɶɲɢɦɢ 
ɡɧɚɱɟɧɢɹɦɢ ɷɧɞɨɝɟɧɧɨɝɨ ɬɟɩɥɚ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɭɱɚɫɬɤɢ ɫɟɜɟɪɨɚɡɢɚɬɫɤɢɯ 
ɥɭɝɨɜɵɯ ɫɬɟɩɟɣ ɢ ɩɨɞɬɚɟɠɧɵɯ ɫɨɫɧɹɤɨɜ. ɋɪɚɜɧɟɧɢɟ ɫ ɥɢɬɟɪɚɬɭɪɧɵɦɢ ɞɚɧ-
ɧɵɦɢ ɢ ɪɟɡɭɥɶɬɚɬɚɦɢ ɞɟɲɢɮɪɢɪɨɜɚɧɢɹ ɤɨɫɦɢɱɟɫɤɢɯ ɫɧɢɦɤɨɜ ɩɨɤɚɡɚɥɨ, ɱɬɨ 
ɬɚɦ, ɝɞɟ ɮɢɤɫɢɪɭɟɬɫɹ ɛɨɥɶɲɢɣ ɩɪɢɬɨɤ ɷɧɞɨɝɟɧɧɨɝɨ ɬɟɩɥɚ, ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɰɟɧɬɪɚɥɶɧɨɚɡɢɚɬɫɤɢɟ ɫɭɯɨɫɬɟɩɧɵɟ ɝɟɨɫɢɫɬɟɦɵ. 

Ʉ ɪɟɱɧɵɦ ɞɨɥɢɧɚɦ ɯɪ. ɏɚɦɚɪ-Ⱦɚɛɚɧ, ɜ ɤɨɬɨɪɵɯ ɨɬɦɟɱɚɸɬɫɹ ɩɨɜɵɲɟɧ-
ɧɵɟ ɡɧɚɱɟɧɢɹ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ (ɪɟɤɢ ɍɬɭɥɢɤ, ɋɧɟɠɧɚɹ, ɏɚɪɚ-Ɇɭɪɢɧ, Ɂɭɧ-

Ɇɭɪɢɧ), ɩɪɢɭɪɨɱɟɧɵ ɬɨɩɨɥɟɜɵɟ ɥɟɫɚ, ɢɦɟɸɳɢɟ ɜ ɫɜɨɟɦ ɫɨɫɬɚɜɟ ɬɪɟɬɢɱɧɵɟ 
ɪɟɥɢɤɬɵ, ɬɚɤɢɟ ɤɚɤ ɨɪɟɨɩɬɟɪɢɫ ɝɨɪɧɵɣ (Oreopteris limbosperma), ɪɹɛɱɢɤ Ⱦɚ-
ɝɚɧɚ (Fritillaria dagana), ɚɪɫɟɧɶɟɜɢɹ ɛɚɣɤɚɥɶɫɤɚɹ (Arsenjevia baicalensis), 
ɜɚɥɶɞɲɬɟɣɧɢɹ ɬɪɨɣɱɚɬɚɹ (Waldsteinia ternata), ɩɨɞɦɚɪɟɧɧɢɤ ɬɪɟɯɰɜɟɬɤɨɜɵɣ 
(Gallium triflorum), ɦɹɬɥɢɤ ɂɪɤɭɬɫɤɢɣ (Poa ircutica), ɦɧɨɝɨɪɹɞɧɢɤ ɤɨɩɶɟɜɢɞ-
ɧɵɣ (Polystichum lonchitis), ɳɢɬɨɜɧɢɤ ɦɭɠɫɤɨɣ (Dryopteris ПТХТб-mas) ɢ ɞɪ. 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɯɨɪɨɲɨ ɫɨɯɪɚɧɢɥɢɫɶ ɫɥɟɞɵ ɜɭɥɤɚɧɢɱɟ-
ɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɧɢ ɢɦɟɸɬ ɨɫɬɚɬɨɱɧɵɣ ɯɚɪɚɤɬɟɪ ɢ 
ɨɬɦɟɱɟɧɵ ɜ ȿɥɨɜɫɤɨɦ ɨɬɪɨɝɟ Ɍɭɧɤɢɧɫɤɨɣ ɤɨɬɥɨɜɢɧɵ, ɭ ɩɪɢɬɨɤɨɜ ɂɪɤɭɬɚ 
(ɪɟɤɢ Ɂɚɦɚɪɚɢɯɚ ɢ Ȼɨɥ. Ɍɚɣɬɭɪɤɚ), ɧɚ Ɉɤɢɧɫɤɨɦ ɩɥɨɫɤɨɝɨɪɶɟ (ȼɨɫɬɨɱɧɵɣ 
ɋɚɹɧ), ɜ ɛɚɫɫɟɣɧɟ ɪ. Ɂɭɧ-Ɇɭɪɢɧ ɢ ɜ ɜɟɪɯɨɜɶɹɯ ɪɟɤ ɍɬɭɥɢɤ, ɏɚɪɚ-Ɇɭɪɢɧ, 
ɋɧɟɠɧɚɹ (ɏɚɦɚɪ-Ⱦɚɛɚɧ). 
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Ɍɚɛɥɢɰɚ 1  

ɋɨɨɬɧɨɲɟɧɢɟ ɜɟɥɢɱɢɧ ɬɟɩɥɨɜɵɯ ɩɨɬɨɤɨɜ ɢ ɝɪɭɩɩ ɮɚɰɢɣ 

Ɇɟɫɬɨ-
ɩɨɥɨ-
ɠɟɧɢɟ 

Ʉɨɨɪɞɢɧɚɬɵ* 

Ɍɟɩɥɨɜɨɣ 
ɩɨɬɨɤ,  

10-6 

Ⱦɠ/(ɫɦ²·ɫ)* 

Ƚɪɭɩɩɵ ɮɚɰɢɣ 

ɏ
ɚɦ

ɚɪ
-Ⱦ

ɚɛ
ɚɧ

 

51º24' 104º 38' 8,0 

ɉɢɯɬɨɜɵɟ ɤɭɫɬɚɪɧɢɤɨɜɨ-ɬɪɚɜɹɧɵɟ ɫ ɭɱɚɫɬɢɟɦ 
ɧɟɦɨɪɚɥɶɧɵɯ ɪɟɥɢɤɬɨɜ (ɩɭɡɵɪɧɢɤ ɝɨɪɧɵɣ, ɚɪ-
ɫɟɧɶɟɜɢɹ ɛɚɣɤɚɥɶɫɤɚɹ) ɞɨɥɢɧɧɵɟ ɤɪɭɩɧɵɯ ɪɟɤ 
ɧɚ ɛɭɪɨɡɟɦɚɯ ɢ ɚɥɥɸɜɢɚɥɶɧɵɯ ɩɨɱɜɚɯ 

51º28' 104º23' 6,7 

ɉɢɯɬɨɜɵɟ ɫ ɩɪɢɦɟɫɶɸ ɤɟɞɪɚ ɫ ɮɪɚɝɦɟɧɬɚɦɢ 

ɬɨɩɨɥɶɧɢɤɨɜ ɫ ɭɱɚɫɬɢɟɦ ɧɟɦɨɪɚɥɶɧɵɯ ɪɟɥɢɤɬɨɜ 
(ɨɪɟɨɩɬɟɪɢɫ ɝɨɪɧɵɣ, ɝɨɪɧɵɣ ɩɭɡɵɪɧɢɤ, ɚɪɫɟɧɶ-
ɟɜɢɹ ɛɚɣɤɚɥɶɫɤɚɹ) ɞɨɥɢɧɧɵɟ ɤɪɭɩɧɵɯ ɪɟɤ ɧɚ 
ɛɭɪɨɡɟɦɚɯ ɢ ɚɥɥɸɜɢɚɥɶɧɵɯ ɩɨɱɜɚɯ 

51º29' 104º11' 4,3 

Ʉɟɞɪɨɜɨ-ɩɢɯɬɨɜɵɟ ɱɟɪɧɢɱɧɨ-ɡɟɥɟɧɨɦɨɲɧɵɟ 
ɫɤɥɨɧɨɜɵɟ ɧɚ ɝɨɪɧɵɯ ɩɨɞɡɨɥɢɫɬɵɯ ɢ ɫɥɚɛɨɩɨɞ-
ɡɨɥɢɫɬɵɯ ɝɭɦɭɫɨɜɨ-ɢɥɥɸɜɢɚɥɶɧɨ-ɠɟɥɟɡɢɫɬɵɯ 
ɩɨɱɜɚɯ 

51º2'8 104º21' 5,3 

ȿɥɨɜɵɟ ɫ ɤɟɞɪɨɦ ɢ ɩɢɯɬɨɣ ɪɚɡɧɨɬɪɚɜɧɨ-

ɩɚɩɨɪɨɬɧɢɤɨɜɨ-ɜɟɣɧɢɤɨɜɵɣ (ɚɪɫɟɧɶɟɜɢɹ ɛɚɣ-
ɤɚɥɶɫɤɚɹ ɢ ɚɥɬɚɣɫɤɚɹ, ɜɨɥɨɞɭɲɤɚ ɡɨɥɨɬɢɫɬɚɹ) 
ɫɤɥɨɧɨɜɵɟ ɧɚ ɬɚɟɠɧɵɯ ɞɟɪɧɨɜɨ-ɩɟɪɟɝɧɨɣɧɵɯ 
ɩɨɱɜɚɯ 

Ɍɭ
ɧɤ

ɢɧ
ɫɤ

ɚɹ
 ɜ

ɩɚ
ɞɢ

ɧɚ
 

51º54' 102º26' 7,5 

Ʌɢɫɬɜɟɧɧɢɱɧɵɟ ɫ ɩɪɢɦɟɫɶɸ ɫɨɫɧɵ ɫ ɭɱɚɫɬɤɚɦɢ 
ɡɥɚɤɨɜɵɯ ɫɬɟɩɟɣ ɧɚ ɩɨɞɛɭɪɚɯ (ɢɥɥɸɜɢɥɶɧɨ-

ɝɭɦɭɫɨɜɵɯ; ɨɫɬɟɩɧɟɧɧɵɯ), ɞɟɪɧɨɜɵɯ ɩɨɱɜɚɯ 

51º50' 102º31' 7,5 

Ʌɢɫɬɜɟɧɧɢɱɧɵɟ ɫ ɩɪɢɦɟɫɶɸ ɫɨɫɧɵ ɫ ɭɱɚɫɬɤɚɦɢ 
ɡɥɚɤɨɜɵɯ ɫɬɟɩɟɣ ɧɚ ɩɨɞɛɭɪɚɯ (ɢɥɥɸɜɢɥɶɧɨ-

ɝɭɦɭɫɨɜɵɯ; ɨɫɬɟɩɧɟɧɧɵɯ), ɞɟɪɧɨɜɵɯ ɩɨɱɜɚɯ 

51º49' 102º28' 6,3 
Ɂɥɚɤɨɜɨ-ɪɚɡɧɨɬɪɚɜɧɵɟ ɥɭɝɨɜɨ-ɫɬɟɩɧɵɟ ɧɚ ɩɟɪɟ-
ɝɧɨɣɧɨ-ɞɟɪɧɨɜɵɯ, ɞɟɪɧɨɜɵɯ ɩɨɱɜɚɯ 

51º45' 102º28' 6,2 
Ɂɥɚɤɨɜɨ-ɪɚɡɧɨɬɪɚɜɧɵɟ ɥɭɝɨɜɨ-ɫɬɟɩɧɵɟ ɧɚ ɩɟɪɟ-
ɝɧɨɣɧɨ-ɞɟɪɧɨɜɵɯ, ɞɟɪɧɨɜɵɯ ɩɨɱɜɚɯ 

51º40' 102º26' 10,0 
Ʉɨɛɪɟɡɢɟɜɨ-ɬɢɩɱɚɤɨɜɵɟ ɢ ɧɢɡɤɨɬɪɚɜɧɵɟ ɫɬɟɩ-
ɧɵɟ ɧɚ ɨɫɬɟɩɧɟɧɧɵɯ ɩɨɞɛɭɪɚɯ, ɞɟɪɧɨɜɵɯ ɩɨɱɜɚɯ 

51º48' 102º31' 9,9 
Ʉɨɛɪɟɡɢɟɜɨ-ɬɢɩɱɚɤɨɜɵɟ ɢ ɧɢɡɤɨɬɪɚɜɧɵɟ ɫɬɟɩ-
ɧɵɟ ɧɚ ɨɫɬɟɩɧɟɧɧɵɯ ɩɨɞɛɭɪɚɯ, ɞɟɪɧɨɜɵɯ ɩɨɱɜɚɯ 

51º46' 102º11' 6,3 

ɋɨɫɧɨɜɵɟ ɩɨɞɬɚɟɠɧɵɟ ɬɪɚɜɹɧɨ-ɤɭɫɬɚɪɧɢɤɨɜɵɟ ɫ 
ɭɱɚɫɬɤɚɦɢ ɡɥɚɤɨɜɨ-ɪɚɡɧɨɬɪɚɜɧɵɯ ɥɭɝɨɜɵɯ ɫɬɟ-
ɩɟɣ ɧɚ ɬɟɦɧɵɯ ɠɟɥɟɡɢɫɬɵɯ ɩɨɞɛɭɪɚɯ 

51º41' 101º40' 6,2 

ɋɨɫɧɨɜɵɟ ɩɨɞɬɚɟɠɧɵɟ ɬɪɚɜɹɧɨ-ɤɭɫɬɚɪɧɢɤɨɜɵɟ ɫ 
ɭɱɚɫɬɤɚɦɢ ɡɥɚɤɨɜɨ-ɪɚɡɧɨɬɪɚɜɧɵɯ ɥɭɝɨɜɵɯ ɫɬɟ-
ɩɟɣ ɧɚ ɬɟɦɧɵɯ ɠɟɥɟɡɢɫɬɵɯ ɩɨɞɛɭɪɚɯ 

* ɉɨ ɞɚɧɧɵɦ Ʌɵɫɚɤ ɋ. ȼ. (1976), Ʌɸɛɢɦɨɜɨɣ ȿ. Ⱥ. (1968). 
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ɇɚ Ɉɤɢɧɫɤɨɦ ɩɥɨɫɤɨɝɨɪɶɟ, ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɧɚ ɦɢɨɰɟɧɨɜɵɯ ɛɚɡɚɥɶ-
ɬɚɯ, ɪɚɡɜɢɬɢɟ ɩɨɥɭɱɢɥɢ ɫɥɟɞɭɸɳɢɟ ɝɪɭɩɩɵ ɮɚɰɢɣ: ɟɥɨɜɵɟ (ɫ ɩɪɢɦɟɫɶɸ ɛɟ-
ɪɟɡɵ ɢ ɥɢɫɬɜɟɧɧɢɰɵ), ɦɟɫɬɚɦɢ ɤɭɫɬɚɪɧɢɤɨɜɵɟ (Lonicera altaica, Berberis 

sibirica, Ribes spicatum, Caragana arborescens) ɫ ɦɨɳɧɵɦ ɦɨɯɨɜɨ-

ɥɢɲɚɣɧɢɤɨɜɵɦ ɩɨɤɪɨɜɨɦ, ɧɚ ɮɪɚɝɦɟɧɬɚɪɧɵɯ ɦɚɥɨɦɨɳɧɵɯ ɩɨɱɜɚɯ. ɇɚɥɨɠɟ-
ɧɢɟ ɪɚɡɧɨɜɨɡɪɚɫɬɧɵɯ ɥɚɜ, ɪɚɡɥɢɱɢɹ ɢɯ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ, ɨɫɨɛɟɧɧɨɫɬɢ 
ɦɢɤɪɨɪɟɥɶɟɮɚ ɢ ɦɢɤɪɨɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɨɛɭɫɥɨɜɥɢɜɚɸɬ ɧɚɥɢɱɢɟ 
ɡɞɟɫɶ ɪɚɡɧɨɜɨɡɪɚɫɬɧɵɯ ɪɚɫɬɢɬɟɥɶɧɵɯ ɝɪɭɩɩɢɪɨɜɨɤ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɚɡɧɨ-
ɨɛɪɚɡɢɟ ɥɚɧɞɲɚɮɬɨɜ ɛɚɡɚɥɶɬɨɜɨɝɨ ɩɨɥɹ Д7; 22Ж. ɇɚ ɨɬɤɪɵɬɵɯ ɭɱɚɫɬɤɚɯ ɛɚ-
ɡɚɥɶɬɨɜɨɝɨ ɩɨɬɨɤɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɬɟɩɧɵɟ ɝɟɨɫɢɫɬɟɦɵ; ɨɞɧɚɤɨ ɧɚ ɩɪɟɨɛɥɚ-
ɞɚɸɳɟɣ ɱɚɫɬɢ ɬɟɪɪɢɬɨɪɢɢ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɭɱɚɫɬɤɢ ɫ ɤɥɚɞɨɧɢɟɣ, 
ɰɟɬɪɚɪɢɟɣ, ɦɯɚɦɢ (Aulacomnium palustre, Rhytidium rugosum), ɬɢɦɶɹɧɨɦ ɩɨɥ-
ɡɭɱɢɦ (Thymus serpyllum). Ɍɚɤɠɟ ɡɞɟɫɶ ɲɢɪɨɤɨ ɪɚɡɜɢɬɵ ɤɭɫɬɚɪɧɢɤɢ ɢ ɤɭ-
ɫɬɚɪɧɢɱɤɢ (Lonicera altaica, Berberis sibirica, Empetrum sibiricum), ɬɪɚɜɹɧɢ-
ɫɬɵɟ ɪɚɫɬɟɧɢɹ (SКбТПrКРК oppositifolia, Bergenia crassifolia, Festuca sphagnico-

la), ɥɢɫɬɜɟɧɧɢɱɧɨ-ɟɥɨɜɵɣ ɩɨɞɪɨɫɬ.  
ȼ ɨɫɬɚɥɶɧɵɯ ɪɚɣɨɧɚɯ, ɝɞɟ ɧɟ ɮɢɤɫɢɪɭɟɬɫɹ ɩɨɜɵɲɟɧɧɵɣ ɩɪɢɬɨɤ ɷɧɞɨ-

ɝɟɧɧɨɝɨ ɬɟɩɥɚ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɝɟɨɫɢɫɬɟɦɵ, ɧɚɢɛɨɥɟɟ ɯɚɪɚɤɬɟɪɧɵɟ ɞɥɹ ɡɨ-
ɧɚɥɶɧɨɝɨ ɮɨɧɚ: ɤɟɞɪɨɜɵɟ ɜ ɩɪɟɞɟɥɚɯ ɏɚɦɚɪ-Ⱦɚɛɚɧɚ, ɫɬɟɩɧɵɟ (ɫɟɜɟɪɨɚɡɢɚɬ-
ɫɤɨɝɨ ɬɢɩɚ) ɢ ɥɢɫɬɜɟɧɧɢɱɧɵɟ ɜ Ɍɭɧɤɢɧɫɤɨɣ ɤɨɬɥɨɜɢɧɟ. 

ȼ ɩɪɨɰɟɫɫɟ ɚɧɚɥɢɡɚ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ ɝɟɨɫɢɫɬɟɦ ɪɚɣɨɧɚ ɫ ɭɱɟɬɨɦ ɩɪɢ-
ɪɨɞɧɵɯ ɭɫɥɨɜɢɣ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɟɨɬɟɤɬɨɧɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɛɵɥɨ ɜɵɹɜɥɟɧɨ, 
ɱɬɨ ɜ ɪɚɣɨɧɚɯ ɫ ɩɨɜɵɲɟɧɧɵɦ ɩɪɢɬɨɤɨɦ ɷɧɞɨɝɟɧɧɨɝɨ ɬɟɩɥɚ ɩɪɨɢɫɯɨɞɢɬ ɫɨ-
ɯɪɚɧɟɧɢɟ ɪɟɥɢɤɬɨɜɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɝɟɨɫɢɫɬɟɦ; ɜ ɪɚɣɨɧɚɯ ɪɚɡɜɢɬɢɹ ɚɥɶɩɢɧɨ-
ɬɢɩɧɵɯ ɮɨɪɦ ɪɟɥɶɟɮɚ ɮɨɪɦɢɪɭɸɬɫɹ ɦɨɥɨɞɵɟ ɝɨɥɶɰɨɜɵɟ ɬɢɩɵ ɝɟɨɫɢɫɬɟɦ. 

ȼɵɜɨɞɵ 
Ɉɬɥɢɱɢɬɟɥɶɧɚɹ ɱɟɪɬɚ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ ɝɟɨɫɢɫɬɟɦ ɪɚɣɨɧɚ ɢɫɫɥɟɞɨɜɚɧɢɣ 

ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɫɤɜɨɡɧɵɟ ɞɥɹ ɜɫɟɯ ɢɟɪɚɪɯɢɱɟɫɤɢɯ ɭɪɨɜɧɟɣ ɤɪɢɬɟ-
ɪɢɢ – ɜɟɳɟɫɬɜɟɧɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɨɛɦɟɧ ɢ ɪɚɡɜɢɬɢɟ – ɢɡɦɟɧɹɸɬɫɹ ɜ ɪɟ-
ɡɭɥɶɬɚɬɟ ɫɩɟɰɢɮɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɪɢɮɬɨɝɟɧɧɵɯ ɮɚɤɬɨɪɨɜ: ɜɵɫɨɤɨɣ ɬɟɤ-
ɬɨɧɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ, ɧɟɨɝɟɧ-ɱɟɬɜɟɪɬɢɱɧɨɝɨ ɜɭɥɤɚɧɢɡɦɚ, ɩɨɜɵɲɟɧɧɵɯ 
ɡɧɚɱɟɧɢɣ ɷɧɞɨɝɟɧɧɨɝɨ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ. 

Ɏɨɪɦɢɪɨɜɚɧɢɟ ɢ ɪɚɡɜɢɬɢɟ ɧɟɨɬɟɤɬɨɧɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɵ ɘɠɧɨɝɨ ɉɪɢ-
ɛɚɣɤɚɥɶɹ ɨɩɪɟɞɟɥɹɸɬ ɬɪɢ ɷɧɟɪɝɨɧɟɫɭɳɢɯ ɷɥɟɦɟɧɬɚ ɝɥɭɛɢɧɧɨɝɨ ɫɬɪɨɟɧɢɹ 
Ɂɟɦɥɢ: ɦɨɳɧɵɣ ɚɫɬɟɧɨɥɢɬ; ɥɟɝɤɢɟ ɛɥɨɤɢ ɡɟɦɧɨɣ ɤɨɪɵ, ɧɚɫɵɳɟɧɧɵɟ ɝɪɚɧɢ-
ɬɨɢɞɧɵɦɢ ɢɧɬɪɭɡɢɹɦɢ; ɜɟɪɬɢɤɚɥɶɧɵɣ ɤɚɧɚɥ (ɤɨɥɨɧɧɚ) ɦɚɧɬɢɢ. ɗɧɟɪɝɨɧɟɫɭ-
ɳɢɟ ɷɥɟɦɟɧɬɵ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɜɥɢɹɸɬ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ ɝɟɨ-
ɫɢɫɬɟɦ ɢ ɢɯ ɜɡɚɢɦɨɫɜɹɡɟɣ. 

ȼɨɡɞɟɣɫɬɜɢɟ ɷɧɟɪɝɨɧɟɫɭɳɢɯ ɷɥɟɦɟɧɬɨɜ ɝɥɭɛɢɧɧɨɝɨ ɫɬɪɨɟɧɢɹ Ɂɟɦɥɢ 
ɩɪɢɜɟɥɨ ɤ ɮɨɪɦɢɪɨɜɚɧɢɸ ɜ ɪɚɣɨɧɟ ɪɚɡɥɢɱɧɵɯ ɤɨɧɬɪɚɫɬɧɵɯ ɮɨɪɦ ɪɟɥɶɟɮɚ. 
ɗɬɨ ɥɟɞɧɢɤɨɜɨ-ɷɪɨɡɢɨɧɧɵɟ ɝɨɪɵ ɫ ɜɟɪɬɢɤɚɥɶɧɵɦ ɪɚɫɱɥɟɧɟɧɢɟɦ ɨɬ 600 ɞɨ 
1200 ɦ, ɞɥɹ ɤɨɬɨɪɵɯ ɯɚɪɚɤɬɟɪɟɧ ɤɪɭɬɨɫɤɥɨɧɨɜɵɣ ɚɥɶɩɢɧɨɬɢɩɧɵɣ ɪɟɥɶɟɮ ɫ 
ɜɵɫɨɬɚɦɢ ɞɨ 3284 ɦ (Ɍɭɧɤɢɧɫɤɢɟ ɝɨɥɶɰɵ); ɩɨɥɨɝɢɟ ɫɪɟɞɧɟɝɨɪɧɵɟ ɫɟɜɟɪɨ-

ɡɚɩɚɞɧɵɟ ɨɬɪɨɝɢ ɡɚɩɚɞɧɨɣ ɱɚɫɬɢ ɯɪ. ɏɚɦɚɪ-Ⱦɚɛɚɧ, ɭɩɥɨɳɟɧɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ 
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ɧɟɨɝɟɧ-ɱɟɬɜɟɪɬɢɱɧɵɯ ɛɚɡɚɥɶɬɨɜɵɯ ɩɨɤɪɨɜɨɜ (ɏɚɦɚɪ-Ⱦɚɛɚɧ); ɤɨɬɥɨɜɢɧɧɚɹ 
ɬɟɪɪɢɬɨɪɢɹ (ɫɢɫɬɟɦɚ Ɍɭɧɤɢɧɫɤɢɯ ɤɨɬɥɨɜɢɧ). 

ɋɨɱɟɬɚɧɢɟ ɝɨɪɧɵɯ ɢ ɤɨɬɥɨɜɢɧɧɵɯ ɬɟɪɪɢɬɨɪɢɣ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɥɢɬɨɥɨ-
ɝɨ-ɝɟɨɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɢ ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɩɨɤɚ-
ɡɚɬɟɥɟɣ. Ⱦɢɮɮɟɪɟɧɰɢɚɰɢɹ ɝɟɨɫɢɫɬɟɦ ɪɚɣɨɧɚ ɨɬɪɚɠɚɟɬ ɨɫɨɛɟɧɧɨɫɬɢ ɮɨɪɦɢ-
ɪɨɜɚɧɢɹ ɢɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɩɪɨɢɫɯɨɞɹɳɢɯ ɜ ɭɫɥɨɜɢɹɯ ɫɩɟɰɢɮɢɱɟɫɤɨɝɨ ɜɨɡ-
ɞɟɣɫɬɜɢɹ ɷɧɞɨɝɟɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ. 

ȼɥɢɹɧɢɟ ɷɧɞɨɝɟɧɧɨɝɨ ɬɟɩɥɚ ɨɫɨɛɟɧɧɨ ɩɪɨɹɜɥɹɟɬɫɹ ɜ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ 
ɝɟɨɫɢɫɬɟɦ Ɍɭɧɤɢɧɫɤɨɣ ɤɨɬɥɨɜɢɧɵ ɢ ɪɟɱɧɵɯ ɞɨɥɢɧ ɫɟɜɟɪɧɨɝɨ ɦɚɤɪɨɫɤɥɨɧɚ 
ɯɪ. ɏɚɦɚɪ-Ⱦɚɛɚɧ, ɝɞɟ ɨɬɦɟɱɚɸɬɫɹ ɧɚɢɜɵɫɲɢɟ ɡɧɚɱɟɧɢɹ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ. 
Ɂɞɟɫɶ ɫɭɯɨɫɬɟɩɧɵɟ ɝɟɨɫɢɫɬɟɦɵ ɰɟɧɬɪɚɥɶɧɨɚɡɢɚɬɫɤɨɝɨ ɬɢɩɚ, ɩɨɞɝɨɪɧɵɟ 
ɩɨɞɬɚɟɠɧɵɟ ɨɫɬɟɩɧɟɧɧɵɟ ɝɟɨɫɢɫɬɟɦɵ ɩɪɢɭɪɨɱɟɧɵ ɤ ɪɚɣɨɧɚɦ ɩɨɜɵɲɟɧɧɨɝɨ 
ɡɧɚɱɟɧɢɹ ɷɧɞɨɝɟɧɧɨɝɨ ɬɟɩɥɚ. ɉɨ ɩɪɟɞɝɨɪɶɹɦ ɯɪ. ɏɚɦɚɪ-Ⱦɚɛɚɧ ɪɚɫɩɪɨɫɬɪɚɧɟ-
ɧɵ ɲɢɪɨɤɨɬɪɚɜɧɵɟ ɩɢɯɬɚɪɧɢɤɢ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɪɟɥɢɤɬɚɦ ɧɟɦɨɪɚɥɶɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ. ɉɪɨɫɥɟɠɢɜɚɟɬɫɹ ɫɜɹɡɶ ɦɟɠɞɭ ɩɢɯɬɚɪɧɢɤɚɦɢ ɢ ɲɢɪɨɤɨɥɢɫɬɜɟɧɧɨ-

ɯɜɨɣɧɵɦɢ ɥɟɫɚɦɢ ɩɥɢɨɰɟɧɚ. ɂɦɟɧɧɨ ɜ ɩɢɯɬɚɪɧɢɤɚɯ ɫɨɯɪɚɧɢɥɢɫɶ ɪɟɥɢɤɬɵ 
ɲɢɪɨɤɨɥɢɫɬɜɟɧɧɵɯ ɥɟɫɨɜ. 

Ɋɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɩɪɢ ɩɨɞɞɟɪɠɤɟ ɝɪɚɧɬɚ ɊɎɎɂ 16-05-00902. 
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SОХП-OЫРКЧТгКЭТoЧ oП GОoЬвЬЭОЦЬ oП ЭСО SoЮЭСОЫЧ BКТФКХ  
RОРТoЧ 

M. A. Nogovitsyna 

V. B. SШМСКЯК IЧsЭТЭЮЭО ШП GОШРrКЩСв SB RAS 

AЛЬЭЫКМЭ. Southern Baikal region is located within the Baikal rift zone and the Altai-

Sayan folded area. Self-organization of geosystems of the study area accounted for is in 

terms of the specific impact of tСО ЩЫШМОЬЬОЬ ШП РОШНвЧКЦТМ КМЭТЯО КЫОК. HОЫО КЫО ЭСО ЦКТЧ 
factors of self-organization of geosystems – material-energy metabolism, development, 

internal and external relationships, resonance, and resistance are influenced by the in-

creased influx of endogenous heat, Neogene-Quaternary volcanism and high tectonic ac-

tivity areas. The formation and development of neotectonic structures of the study area is 

determined by three energy element of the deep structure of the Earth – a powerful actino-

lite, light crustal blocks and the vertical channel of the mantle. They, in turn, affect the 

formation of components of geosystems and their relationships. In article results of re-

searches of factors of self-organization of geosystems of the southern Baikal region, con-

ducted based on the methodology of the study of the process of self-organization, field-out 

of field work, interpretation of space images. Shows the effect of the energy elements in 

the formation, development and current state of geosystems of the territory. It was re-

vealed, that the southern Baikal region characterized by 5 stages of change self-

organization of geosystems, each of which left an imprint in the modern structure of ge-

osystems.  

Found that within districts, which records high values of the endogenous heat is con-

МОЧЭЫКЭОН РОШЬвЬЭОЦЬ, СКЯТЧР ТЧ ТЭЬ МШЦЩШЬТЭТШЧ КЬ ЭСО КЧМТОЧЭ (ЫОХТМЭ) МШЦЩШЧОЧЭЬ КЧН 
endemic. 

KОваoЫНЬ: self-organization, geosystem, factor, Baikal rift zone, the energy-carrier ele-

ments, endogenous heat. 
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