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ɂɪɤɭɬɫɤɨɝɨ 

 ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ 

 ɭɧɢɜɟɪɫɢɬɟɬɚ 

ɍȾɄ 630.181: 581.9: 631.48(571.53) 
Ɉɰɟɧɤɚ ɚɧɬɪɨɩɨɝɟɧɧɨɣ ɧɚɪɭɲɟɧɧɨɫɬɢ ɥɟɫɧɵɯ  
ɛɢɨɝɟɨɰɟɧɨɡɨɜ ɜ ɝɨɪɨɞɫɤɨɣ ɫɪɟɞɟ (ɧɚ ɩɪɢɦɟɪɟ ɝ. Ȼɪɚɬɫɤɚ) 
Ɉ. ȼ. Ʉɚɥɭɝɢɧɚ, Ɉ. ȼ. ɒɟɪɝɢɧɚ, Ɍ. Ⱥ. Ɇɢɯɚɣɥɨɜɚ  
ɋɢɛɢɪɫɤɢɣ ɢɧɫɬɢɬɭɬ ɮɢɡɢɨɥɨɝɢɢ ɢ ɛɢɨɯɢɦɢɢ ɪɚɫɬɟɧɢɣ ɋɈ ɊȺɇ 

Ⱥɧɧɨɬɚɰɢɹ. ɇɚɪɭɲɟɧɧɨɫɬɶ ɥɟɫɧɵɯ ɛɢɨɝɟɨɰɟɧɨɡɨɜ ɜ ɝɨɪɨɞɫɤɨɣ ɫɪɟɞɟ ɨɰɟɧɢɜɚɥɚɫɶ 
ɩɨ ɤɨɦɩɥɟɤɫɭ ɜɢɡɭɚɥɶɧɵɯ ɢ ɦɨɪɮɨɫɬɪɭɤɬɭɪɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɞɪɟɜɟɫɧɵɯ ɪɚɫɬɟɧɢɣ, 
ɫɨɫɬɨɹɧɢɸ ɬɪɚɜɹɧɨɝɨ ɩɨɤɪɨɜɚ, ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɦ ɢ ɮɢɡɢɱɟɫɤɢɦ ɫɜɨɣɫɬɜɚɦ ɩɨɱɜ, 
ɫɨɞɟɪɠɚɧɢɸ ɯɢɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɜ ɯɜɨɟ ɞɟɪɟɜɶɟɜ ɢ ɝɨɪɢɡɨɧɬɚɯ ɩɨɱɜɟɧɧɨɝɨ ɩɪɨ-
ɮɢɥɹ. ɉɨɥɟɜɵɟ ɪɚɛɨɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɜ 2013–2015 ɝɝ. ɧɚ 14 ɩɪɨɛɧɵɯ ɩɥɨɳɚɞɹɯ (ɉɉ), 
ɡɚɥɨɠɟɧɧɵɯ ɜɛɥɢɡɢ ɩɪɨɦɵɲɥɟɧɧɨɣ ɡɨɧɵ ɝ. Ȼɪɚɬɫɤɚ ɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɚɞɦɢɧɢɫɬɪɚ-
ɬɢɜɧɵɯ ɨɤɪɭɝɨɜ ɝɨɪɨɞɚ. ɇɚɢɛɨɥɟɟ ɫɢɥɶɧɚɹ ɧɚɪɭɲɟɧɧɨɫɬɶ ɥɟɫɧɵɯ ɛɢɨɝɟɨɰɟɧɨɡɨɜ 
ɜɵɹɜɥɟɧɚ ɜ ɨɤɪɟɫɬɧɨɫɬɹɯ ɩɪɨɦɵɲɥɟɧɧɨɣ ɡɨɧɵ ɢ ɜ ɐɟɧɬɪɚɥɶɧɨɦ ɨɤɪɭɝɟ. ȼ ɦɟɧɶɲɟɣ 
ɫɬɟɩɟɧɢ ɧɚɪɭɲɟɧɧɨɫɬɶ ɥɟɫɧɵɯ ɛɢɨɝɟɨɰɟɧɨɡɨɜ ɜɵɪɚɠɟɧɚ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɉɚɞɭɧɫɤɨɝɨ 
ɨɤɪɭɝɚ, ɦɢɧɢɦɚɥɶɧɵɟ ɢɡɦɟɧɟɧɢɹ ɨɛɧɚɪɭɠɟɧɵ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɉɪɚɜɨɛɟɪɟɠɧɨɝɨ ɨɤɪɭ-
ɝɚ, ɧɚɢɛɨɥɟɟ ɭɞɚɥɟɧɧɨɝɨ ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɬɟɯɧɨɝɟɧɧɵɯ ɜɵɛɪɨɫɨɜ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɜ ɝɨ-
ɪɨɞɫɤɨɣ ɫɪɟɞɟ ɨɫɧɨɜɧɵɦɢ ɮɚɤɬɨɪɚɦɢ, ɧɟɝɚɬɢɜɧɨ ɜɥɢɹɸɳɢɦɢ ɧɚ ɪɨɫɬ ɪɚɫɬɟɧɢɣ ɢ 
ɫɨɫɬɨɹɧɢɟ ɩɨɱɜ, ɫɥɭɠɚɬ ɬɟɯɧɨɝɟɧɧɨɟ ɡɚɝɪɹɡɧɟɧɢɟ ɢ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɪɟɤɪɟɚɰɢɨɧɧɨɣ 
ɧɚɝɪɭɡɤɢ. Ⱥɧɬɪɨɩɨɝɟɧɧɚɹ ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɞɪɟɜɟɫɧɵɯ ɪɚɫɬɟɧɢɣ, ɬɪɚɜɹɧɢɫɬɨɝɨ ɹɪɭɫɚ ɢ 
ɝɨɪɢɡɨɧɬɨɜ ɩɨɱɜ ɯɚɪɚɤɬɟɪɧɚ ɞɥɹ ɜɫɟɯ ɉɉ. ȼ ɥɟɫɧɵɯ ɛɢɨɝɟɨɰɟɧɨɡɚɯ ɧɚɛɥɸɞɚɸɬɫɹ 
ɧɚɪɭɲɟɧɢɟ ɤɢɫɥɨɬɧɨ-ɳɟɥɨɱɧɨɝɨ ɛɚɥɚɧɫɚ ɩɨɱɜ, ɢɡɦɟɧɟɧɢɟ ɫɨɫɬɚɜɚ ɩɨɱɜɟɧɧɨ-

ɩɨɝɥɨɬɢɬɟɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ (ɉɉɄ) ɢ ɜɨɡɪɚɫɬɚɧɢɟ ɚɤɤɭɦɭɥɹɰɢɢ ɩɨɥɥɸɬɚɧɬɨɜ ɜ ɪɚɫ-
ɬɟɧɢɹɯ ɢ ɩɨɱɜɟ, ɚ ɬɚɤɠɟ ɫɭɳɟɫɬɜɟɧɧɵɟ ɢɡɦɟɧɟɧɢɹ ɜɢɡɭɚɥɶɧɵɯ ɢ ɦɨɪɮɨɫɬɪɭɤɬɭɪɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ ɪɚɫɬɟɧɢɣ, ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ ɢ ɮɢɡɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɱɜ. ȼɵ-
ɛɪɚɧɧɵɣ ɤɨɦɩɥɟɤɫ ɩɚɪɚɦɟɬɪɨɜ ɪɚɫɬɟɧɢɣ ɢ ɩɨɱɜ ɩɨɡɜɨɥɹɟɬ ɞɨɫɬɨɜɟɪɧɨ ɨɰɟɧɢɬɶ ɫɬɟ-
ɩɟɧɶ ɢɯ ɧɚɪɭɲɟɧɧɨɫɬɢ ɢ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɩɪɢ ɨɛɨɫɧɨɜɚɧɢɢ ɭɪɨɜɧɟɣ ɚɧɬɪɨ-
ɩɨɝɟɧɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɥɟɫɧɵɟ ɛɢɨɝɟɨɰɟɧɨɡɵ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɝɨɪɨɞɫɤɢɟ ɥɟɫɚ, ɬɟɯɧɨɝɟɧɧɨɟ ɡɚɝɪɹɡɧɟɧɢɟ, ɪɟɤɪɟɚɰɢɨɧɧɚɹ ɧɚɝɪɭɡ-
ɤɚ, ɧɚɪɭɲɟɧɧɨɫɬɶ ɥɟɫɧɵɯ ɛɢɨɝɟɨɰɟɧɨɡɨɜ. 

ɉɨɫɬɚɧɨɜɤɚ ɩɪɨɛɥɟɦɵ 
ȼ ɧɚɫɬɨɹɳɢɣ ɩɟɪɢɨɞ ɩɪɨɛɥɟɦɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɫɨɫɬɨɹɧɢɟɦ 

ɝɨɪɨɞɫɤɨɣ ɫɪɟɞɵ, ɜɵɡɵɜɚɸɬ ɜɨɡɪɚɫɬɚɸɳɢɣ ɢɧɬɟɪɟɫ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɢ ɡɚɪɭ-
ɛɟɠɧɵɯ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ. Ɉɞɧɢɦ ɢɡ ɪɟɝɢɨɧɨɜ Ɋɨɫɫɢɢ, ɝɞɟ ɧɚ ɧɟɛɨɥɶɲɨɦ ɪɚɫ-
ɫɬɨɹɧɢɢ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɧɟɫɤɨɥɶɤɨ ɩɪɨɦɵɲɥɟɧɧɵɯ ɝɨɪɨɞɨɜ, 
ɹɜɥɹɟɬɫɹ ȼɨɫɬɨɱɧɚɹ ɋɢɛɢɪɶ. ȼ ɷɬɨɦ ɪɟɝɢɨɧɟ ɨɱɟɧɶ ɧɚɩɪɹɠɟɧɧɚɹ ɷɤɨɥɨɝɢɱɟ-
ɫɤɚɹ ɨɛɫɬɚɧɨɜɤɚ ɫɤɥɚɞɵɜɚɟɬɫɹ ɜ ɝ. Ȼɪɚɬɫɤɟ ɢ ɧɚ ɩɪɢɥɟɝɚɸɳɢɯ ɤ ɧɟɦɭ ɬɟɪɪɢ-
ɬɨɪɢɹɯ, ɝɞɟ ɟɠɟɝɨɞɧɵɣ ɨɛɴɟɦ ɜɵɛɪɨɫɨɜ ɨɬ ɫɬɚɰɢɨɧɚɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɫɨ-
ɫɬɚɜɥɹɟɬ 119 ɬɵɫ. ɬ. ɍɠɟ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɛɨɥɟɟ ɞɜɭɯ ɞɟɫɹɬɢɥɟɬɢɣ ɝ. Ȼɪɚɬɫɤ 
ɡɚɧɢɦɚɟɬ ɩɪɨɱɧɭɸ ɩɨɡɢɰɢɸ ɜ ɉɪɢɨɪɢɬɟɬɧɨɦ ɫɩɢɫɤɟ ɝɨɪɨɞɨɜ Ɋɨɫɫɢɢ ɫ ɨɱɟɧɶ 
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ɜɵɫɨɤɢɦ ɭɪɨɜɧɟɦ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ Д18Ж. ɇɚ ɟɝɨ ɬɟɪɪɢɬɨ-
ɪɢɢ ɫɨɫɪɟɞɨɬɨɱɟɧɨ ɛɨɥɟɟ 40 ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɨɞɢɧ 
ɢɡ ɤɪɭɩɧɟɣɲɢɯ ɜ ɫɬɪɚɧɟ ɢ ɦɢɪɟ ɚɥɸɦɢɧɢɟɜɵɣ ɡɚɜɨɞ, ɬɟɩɥɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, 
ɞɟɪɟɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɟ ɢ ɞɟɪɟɜɨɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɟ ɩɪɟɞɩɪɢɹɬɢɹ. ɋɭɳɟ-
ɫɬɜɟɧɧɵɣ ɜɤɥɚɞ ɜ ɡɚɝɪɹɡɧɟɧɢɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜɧɨɫɢɬ ɢ ɚɜɬɨɦɨɛɢɥɶɧɵɣ 
ɬɪɚɧɫɩɨɪɬ. ɉɨ ɞɚɧɧɵɦ Ȼɪɚɬɫɤɨɝɨ ɰɟɧɬɪɚ ɩɨ ɝɢɞɪɨɦɟɬɟɨɪɨɥɨɝɢɢ ɢ ɦɨɧɢɬɨ-
ɪɢɧɝɭ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɝɨɪɨɞɚ ɩɨɫɬɭɩɚɟɬ 109 
ɧɚɢɦɟɧɨɜɚɧɢɣ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɫɪɟɞɢ ɧɢɯ ɜɵɫɨɤɨɬɨɤɫɢɱɧɵɟ ɮɬɨɪɫɨ-
ɞɟɪɠɚɳɢɟ ɫɨɟɞɢɧɟɧɢɹ, ɨɤɫɢɞɵ ɫɟɪɵ, ɭɝɥɟɪɨɞɚ, ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ ɩɵɥɶ, ɚ ɬɚɤ-
ɠɟ ɫɬɨɣɤɢɟ ɨɪɝɚɧɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ, ɜ ɤɨɬɨɪɵɯ ɜɟɥɢɤɚ ɞɨɥɹ ɩɨɥɢɰɢɤɥɢɱɟ-
ɫɤɢɯ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ Д18Ж. Ɋɟɡɭɥɶɬɚɬɵ ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɢ ɩɪɨɝɧɨɡɧɵɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ Ⱥ. ȼ. Ⱥɪɝɭɱɢɧɰɟɜɨɣ ɢ Ɉ. ȼ. ɋɬɚɲɨɤ 
ɩɨɡɜɨɥɢɥɢ ɩɪɨɜɟɫɬɢ ɨɰɟɧɤɭ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɡɞɭɲɧɨɝɨ ɛɚɫɫɟɣɧɚ ɝ. Ȼɪɚɬɫɤɚ ɨɫ-
ɧɨɜɧɵɦɢ ɩɪɨɦɵɲɥɟɧɧɵɦɢ ɩɪɟɞɩɪɢɹɬɢɹɦɢ, ɜɵɹɜɢɬɶ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɟ ɡɨɧɵ 
ɡɚɝɪɹɡɧɟɧɢɹ ɦɟɫɬɧɨɫɬɢ ɢ ɩɪɟɞɫɬɚɜɢɬɶ ɫɜɟɞɟɧɢɹ ɩɨ ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ ɧɚɫɟɥɟɧɢɹ 
Д2; 24Ж. ɂɫɫɥɟɞɨɜɚɥɨɫɶ ɬɚɤɠɟ ɧɚɤɨɩɥɟɧɢɟ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ-
ɩɨɥɥɸɬɚɧɬɨɜ ɜ ɚɷɪɨɡɨɥɶɧɵɯ ɜɵɩɚɞɟɧɢɹɯ, ɫɧɟɝɨɜɨɦ ɢ ɩɨɱɜɟɧɧɨɦ ɩɨɤɪɨɜɚɯ, 
ɪɚɫɬɟɧɢɹɯ Д4; 8; 22; 23Ж. ɋɨɫɬɚɜɥɟɧɵ ɤɚɪɬɵ-ɫɯɟɦɵ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɪɚɫ-
ɩɪɟɞɟɥɟɧɢɟ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɫɧɟɠɧɨɦ ɩɨɤɪɨɜɟ ɧɚ ɫɟɥɢɬɟɛɧɨɣ ɬɟɪɪɢ-
ɬɨɪɢɢ ɝ. Ȼɪɚɬɫɤɚ Д9Ж. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɡɚ 40-ɥɟɬɧɢɣ ɩɟɪɢɨɞ ɩɨɫɬɭɩɥɟɧɢɹ 
ɬɨɤɫɢɱɟɫɤɢɯ ɷɦɢɫɫɢɣ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɞɨ 10 ɤɦ ɨɬ ɡɚɜɨɞɚ ɫɮɨɪɦɢɪɨɜɚɥɚɫɶ ɬɟɯ-
ɧɨɝɟɧɧɚɹ ɝɟɨɯɢɦɢɱɟɫɤɚɹ ɚɧɨɦɚɥɢɹ ɫ ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɮɬɨɪɚ ɜ ɪɚɡɧɵɯ 
ɤɨɦɩɨɧɟɧɬɚɯ ɷɤɨɫɢɫɬɟɦɵ Д7]. 

ɇɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜɵɫɨɤɚɹ ɫɬɟɩɟɧɶ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ 
ɜɨɡɞɭɯɚ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɝ. Ȼɪɚɬɫɤɚ ɨɛɭɫɥɨɜɥɟɧɚ ɬɚɤɠɟ ɫɥɨɠɧɵɦɢ ɨɪɨɝɪɚɮɢ-
ɱɟɫɤɢɦɢ ɢ ɤɥɢɦɚɬɢɱɟɫɤɢɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ (ɯɨɥɦɢɫɬɨ-ɭɜɚɥɢɫɬɵɣ ɢ ɝɨɪɧɵɣ 
ɪɟɥɶɟɮ, ɞɥɢɬɟɥɶɧɵɟ ɩɟɪɢɨɞɵ ɫɥɚɛɵɯ ɜɟɬɪɨɜ, ɱɚɫɬɵɟ ɡɚɫɬɨɢ ɢ ɬɟɦɩɟɪɚɬɭɪɧɵɟ 
ɢɧɜɟɪɫɢɢ ɜɨɡɞɭɯɚ, ɩɨɧɢɠɟɧɧɨɟ ɫɪɟɞɧɟɝɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ, ɦɚɥɚɹ 
ɝɨɞɨɜɚɹ ɫɭɦɦɚ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɢ ɜɵɫɨɤɚɹ ɚɦɩɥɢɬɭɞɚ ɢɯ ɤɨɥɟɛɚ-
ɧɢɹ), ɩɪɟɩɹɬɫɬɜɭɸɳɢɦɢ ɫɚɦɨɨɱɢɳɟɧɢɸ ɩɪɢɡɟɦɧɨɝɨ ɫɥɨɹ ɚɬɦɨɫɮɟɪɵ. ȼ ɪɚɣ-
ɨɧɟ ɝ. Ȼɪɚɬɫɤɚ ɩɪɟɨɛɥɚɞɚɸɬ ɡɚɩɚɞɧɵɟ, ɸɠɧɵɟ ɢ ɸɝɨ-ɡɚɩɚɞɧɵɟ ɜɟɬɪɵ Д3Ж, ɩɨ-
ɷɬɨɦɭ ɧɟɬ ɱɟɬɤɨ ɜɵɪɚɠɟɧɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ ɪɚɫɫɟɢɜɚɧɢɹ ɚɷɪɨɜɵɛɪɨɫɨɜ, ɨɧɢ 
ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹ ɩɨ ɪɚɡɧɵɦ ɜɟɤɬɨɪɚɦ.  

Ɍɟɯɧɨɝɟɧɧɵɟ ɷɦɢɫɫɢɢ ɨɤɚɡɵɜɚɸɬ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɜɫɟ 
ɤɨɦɩɨɧɟɧɬɵ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ, ɱɬɨ ɜ ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɫɨɫɬɨɹ-
ɧɢɢ ɡɞɨɪɨɜɶɹ ɧɚɫɟɥɟɧɢɹ Д2; 19; 17; 25; 29; 31; 36; 37Ж. ȿɫɬɟɫɬɜɟɧɧɵɦ ɛɚɪɶɟ-
ɪɨɦ ɧɚ ɩɭɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɷɦɢɫɫɢɣ ɜ ɩɪɟɞɟɥɚɯ ɝɨɪɨɞɫɤɨɣ 
ɱɟɪɬɵ ɹɜɥɹɸɬɫɹ ɥɟɫɧɵɟ ɛɢɨɝɟɨɰɟɧɨɡɵ (ɝɨɪɨɞɫɤɢɟ ɥɟɫɚ) Д15; 28Ж. ɋɨɝɥɚɫɧɨ 
Ʌɟɫɧɨɦɭ ɤɨɞɟɤɫɭ ɊɎ (2006, № 200-ɎɁ), ɤ ɤɚɬɟɝɨɪɢɢ ɝɨɪɨɞɫɤɢɯ ɥɟɫɨɜ ɨɬɧɨ-
ɫɹɬɫɹ ɬɟɪɪɢɬɨɪɢɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɡɟɦɥɹɯ ɝɨɪɨɞɫɤɢɯ ɩɨɫɟɥɟɧɢɣ, ɩɪɟɞɧɚ-
ɡɧɚɱɟɧɧɵɟ ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɛɥɚɝɨɩɪɢɹɬɧɨɣ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɢ ɞɥɹ 
ɧɚɫɟɥɟɧɢɹ. ȼ ɭɫɥɨɜɢɹɯ ɝɨɪɨɞɫɤɨɣ ɫɪɟɞɵ ɞɪɟɜɟɫɧɵɟ ɪɚɫɬɟɧɢɹ ɨɫɥɚɛɥɹɸɬ ɞɟɣ-
ɫɬɜɢɟ ɭɞɚɪɧɨɣ ɜɨɥɧɵ ɬɨɤɫɢɤɚɧɬɨɜ, ɫɧɢɠɚɹ ɢɯ ɫɤɨɪɨɫɬɶ ɢ ɤɨɧɰɟɧɬɪɚɰɢɸ ɡɚ 
ɩɪɟɞɟɥɚɦɢ ɥɟɫɚ, ɢɡɦɟɧɹɸɬ ɧɚɩɪɚɜɥɟɧɢɟ ɜɨɡɞɭɲɧɵɯ ɩɨɬɨɤɨɜ Д14; 16; 20; 27Ж. 
Ⱦɪɟɜɟɫɧɵɟ ɪɚɫɬɟɧɢɹ ɢ ɩɨɱɜɵ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɧɵɦɢ ɚɤɤɭɦɭɥɢɪɭɸɳɢɦɢ ɩɪɢ-
ɪɨɞɧɵɦɢ ɫɪɟɞɚɦɢ, ɩɨɝɥɨɳɚɸɳɢɦɢ ɩɵɥɟɜɢɞɧɵɟ ɢ ɝɚɡɨɨɛɪɚɡɧɵɟ ɬɨɤɫɢɱɟɫɤɢɟ 
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ɜɟɳɟɫɬɜɚ ɢɡ ɚɬɦɨɫɮɟɪɵ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɢɡɭɱɟɧɢɟ ɫɨɫɬɨɹɧɢɹ ɥɟɫɧɵɯ ɛɢɨɝɟɨ-
ɰɟɧɨɡɨɜ, ɢɯ ɧɚɪɭɲɟɧɧɨɫɬɢ ɜ ɩɪɟɞɟɥɚɯ ɝɨɪɨɞɫɤɨɣ ɫɪɟɞɵ ɚɤɬɭɚɥɶɧɨ ɞɥɹ ɜɵɹɜ-
ɥɟɧɢɹ ɧɚɢɛɨɥɟɟ ɧɟɛɥɚɝɨɩɨɥɭɱɧɵɯ ɬɟɪɪɢɬɨɪɢɣ, ɧɚ ɤɨɬɨɪɵɯ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨ-
ɜɨɞɢɬɶ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ. ɐɟɥɶ ɪɚɛɨɬɵ – ɨɰɟɧɢɬɶ ɚɧɬɪɨɩɨɝɟɧ-
ɧɭɸ ɧɚɪɭɲɟɧɧɨɫɬɶ ɥɟɫɧɵɯ ɛɢɨɝɟɨɰɟɧɨɡɨɜ ɜ ɝɨɪɨɞɫɤɨɣ ɫɪɟɞɟ (ɧɚ ɩɪɢɦɟɪɟ 
ɝ. Ȼɪɚɬɫɤɚ).  

Ɉɛɴɟɤɬɵ ɢ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɜ ɝɨɪɨɞɫɤɢɯ ɥɟɫɚɯ ɝ. Ȼɪɚɬɫɤɚ, ɪɚɫɩɨɥɨɠɟɧ-

ɧɨɝɨ ɧɚ ɫɟɜɟɪɨ-ɡɚɩɚɞɟ ɂɪɤɭɬɫɤɨɣ ɨɛɥɚɫɬɢ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ȼɨɫɬɨɱɧɨɣ 
ɋɢɛɢɪɢ. Ƚɨɪɨɞ Ȼɪɚɬɫɤ ɪɚɡɦɟɳɟɧ ɧɚ ɩɥɨɳɚɞɢ ɨɤɨɥɨ 55 ɬɵɫ. ɝɚ ɢ ɫɨɫɬɨɢɬ ɢɡ 
ɫɟɥɢɬɟɛɧɵɯ ɡɨɧ, ɬɟɪɪɢɬɨɪɢɚɥɶɧɨ ɪɚɡɨɛɳɟɧɧɵɯ ɤɪɭɩɧɵɦɢ ɥɟɫɧɵɦɢ ɦɚɫɫɢ-
ɜɚɦɢ ɢ ɜɨɞɧɵɦɢ ɨɛɴɟɤɬɚɦɢ. Ⱥɞɦɢɧɢɫɬɪɚɬɢɜɧɨ ɝɨɪɨɞ ɪɚɡɞɟɥɟɧ ɧɚ ɬɪɢ ɨɤɪɭɝɚ. 
ɐɟɧɬɪɚɥɶɧɵɣ ɨɤɪɭɝ ɩɪɟɞɫɬɚɜɥɟɧ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɶɸ ɝɨ-
ɪɨɞɚ, ɩɨɫɟɥɤɚɦɢ ɉɨɪɨɠɫɤɢɣ, ɋɨɫɧɨɜɵɣ, ɋɬɟɧɢɯɚ, ɑɟɤɚɧɨɜɫɤɢɣ; ɉɚɞɭɧɫɤɢɣ 
ɨɤɪɭɝ – ɩɨɫɟɥɤɚɦɢ ɉɚɞɭɧ, ɗɧɟɪɝɟɬɢɤ ɢ Ȼɢɤɟɣ; ɉɪɚɜɨɛɟɪɟɠɧɵɣ ɨɤɪɭɝ – ɩɨ-
ɫɟɥɤɚɦɢ Ƚɢɞɪɨɫɬɪɨɢɬɟɥɶ, Ɉɫɢɧɨɜɤɚ, ɋɭɯɨɣ. ɑɢɫɥɟɧɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ ɜ ɨɤɪɭ-
ɝɚɯ ɫɨɫɬɚɜɥɹɟɬ 154, 55 ɢ 40 ɬɵɫ. ɱɟɥ., ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɀɢɥɵɟ ɪɚɣɨɧɵ ɪɚɡɥɢ-
ɱɚɸɬɫɹ ɩɨ ɪɚɡɦɟɪɭ ɢ ɫɬɟɩɟɧɢ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɚ, ɱɚɫɬɶ ɢɡ ɧɢɯ – ɷɬɨ ɩɨɫɟɥɤɢ, 
ɤɨɬɨɪɵɟ ɜɨɡɧɢɤɚɥɢ ɜɛɥɢɡɢ ɫɬɪɨɢɜɲɢɯɫɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ. ɋɥɟ-
ɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɢɯ ɪɚɫɩɨɥɨɠɟɧɢɟ ɩɪɨɟɤɬɢɪɨɜɚɥɨɫɶ ɛɟɡ ɭɱɟɬɚ ɫɦɟɧɵ 
ɧɚɩɪɚɜɥɟɧɢɹ ɩɪɟɨɛɥɚɞɚɸɳɢɯ ɜɟɬɪɨɜ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɨɡɞɚɧɢɹ Ȼɪɚɬɫɤɨɝɨ ɜɨɞɨ-
ɯɪɚɧɢɥɢɳɚ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ Ȼɪɚɬɫɤɨɣ Ƚɗɋ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɠɢɥɵɟ ɪɚɣɨɧɵ 
ɐɟɧɬɪɚɥɶɧɨɝɨ ɨɤɪɭɝɚ ɝɨɪɨɞɚ ɨɤɚɡɚɥɢɫɶ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ (ɨɤɨɥɨ 
8 ɤɦ) ɨɬ ɚɥɸɦɢɧɢɟɜɨɝɨ ɡɚɜɨɞɚ ɢ ɥɟɫɨɩɪɨɦɵɲɥɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ, ɚ ɩɨɫ. ɑɟ-
ɤɚɧɨɜɫɤɢɣ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ 2 ɤɦ ɨɬ ɚɥɸɦɢɧɢɟɜɨɝɨ ɡɚɜɨɞɚ ɢ ɩɪɢɥɟɝɚɟɬ ɤ ɫɚɧɢ-
ɬɚɪɧɨ-ɡɚɳɢɬɧɨɣ ɡɨɧɟ. Ʉɪɨɦɟ ɬɨɝɨ, ɨɛɫɥɟɞɨɜɚɥɢɫɶ ɥɟɫɧɵɟ ɧɚɫɚɠɞɟɧɢɹ ɜ 
ɨɤɪɟɫɬɧɨɫɬɹɯ ɝɨɪɨɞɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɨɢɡɪɚɫɬɚɸɳɢɟ ɜ ɩɪɨɦɵɲɥɟɧɧɨɣ ɡɨɧɟ. 

Ⱦɥɹ ɨɰɟɧɤɢ ɧɚɪɭɲɟɧɧɨɫɬɢ ɥɟɫɧɵɯ ɛɢɨɝɟɨɰɟɧɨɡɨɜ ɢɫɫɥɟɞɨɜɚɥɫɹ ɤɨɦ-
ɩɥɟɤɫ ɜɢɡɭɚɥɶɧɵɯ ɢ ɦɨɪɮɨɫɬɪɭɤɬɭɪɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɞɪɟɜɟɫɧɵɯ ɪɚɫɬɟɧɢɣ, 
ɫɨɫɬɨɹɧɢɟ ɬɪɚɜɹɧɨɝɨ ɩɨɤɪɨɜɚ, ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ ɢ ɮɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ 
ɩɨɱɜ, ɫɨɞɟɪɠɚɧɢɟ ɯɢɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɜ ɯɜɨɟ ɞɟɪɟɜɶɟɜ ɢ ɝɨɪɢɡɨɧɬɚɯ ɩɨɱɜ. 
Ɉɛɴɟɤɬɚɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɥɭɠɢɥɚ ɫɨɫɧɚ ɨɛɵɤɧɨɜɟɧɧɚɹ (Pinus sylvestris L.) – 
ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɚɹ ɢ ɧɚɢɛɨɥɟɟ ɱɭɜɫɬɜɢɬɟɥɶɧɚɹ ɤ ɚɬɦɨɫɮɟɪɧɵɦ ɬɨɤ-
ɫɢɤɚɧɬɚɦ ɞɪɟɜɟɫɧɚɹ ɩɨɪɨɞɚ Д38; 39Ж, ɞɟɪɧɨɜɨ-ɤɚɪɛɨɧɚɬɧɵɟ, ɩɪɟɢɦɭɳɟɫɬɜɟɧ-
ɧɨ ɫɪɟɞɧɟɦɨɳɧɵɟ ɨɩɨɞɡɨɥɟɧɧɵɟ ɩɨɱɜɵ ɢ ɬɪɚɜɹɧɨɣ ɩɨɤɪɨɜ. ɇɚɬɭɪɧɵɟ ɨɛ-
ɫɥɟɞɨɜɚɧɢɹ ɥɟɫɧɵɯ ɛɢɨɝɟɨɰɟɧɨɡɨɜ ɩɪɨɜɨɞɢɥɢɫɶ ɜ 2013–2015 ɝɝ. ɧɚ 14 ɉɉ, 
ɡɚɥɨɠɟɧɧɵɯ ɜ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɦ ɬɢɩɟ ɥɟɫɚ – ɪɚɡɧɨɬɪɚɜɧɨɦ, ɜɨ 
ɜɫɟɯ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɨɤɪɭɝɚɯ, ɚ ɬɚɤɠɟ ɜɛɥɢɡɢ ɩɪɨɦɡɨɧɵ ɝ. Ȼɪɚɬɫɤɚ 
(ɪɢɫ. 1). ɂɡɭɱɚɟɦɵɟ ɩɚɪɚɦɟɬɪɵ ɥɟɫɧɵɯ ɛɢɨɝɟɨɰɟɧɨɡɨɜ ɜ ɝɨɪɨɞɫɤɢɯ ɥɟɫɚɯ 
ɫɪɚɜɧɢɜɚɥɢɫɶ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɧɚ ɮɨɧɨɜɵɯ ɭɱɚɫɬɤɚɯ, ɭɞɚ-
ɥɟɧɧɵɯ ɨɬ ɬɟɯɧɨɝɟɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɧɚ 60 ɤɦ ɢ ɛɨɥɟɟ. Ɂɚɤɥɚɞɤɭ ɉɉ ɨɫɭ-
ɳɟɫɬɜɥɹɥɢ ɩɨ ɨɛɳɟɩɪɢɧɹɬɵɦ ɦɟɬɨɞɢɤɚɦ Д13; 35Ж ɫ ɭɱɟɬɨɦ ɝɟɨɝɪɚɮɢɱɟɫɤɨɝɨ 
ɪɚɫɩɨɥɨɠɟɧɢɹ ɢɫɬɨɱɧɢɤɨɜ ɡɚɝɪɹɡɧɟɧɢɹ, ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɜɟɬɪɨɜɨɝɨ ɪɟɠɢɦɚ, 
ɫɩɟɰɢɮɢɤɢ ɥɨɤɚɥɶɧɨɣ ɰɢɪɤɭɥɹɰɢɢ ɜɨɡɞɭɲɧɵɯ ɦɚɫɫ, ɨɫɨɛɟɧɧɨɫɬɟɣ ɪɟɥɶɟɮɚ ɢ 
ɝɢɞɪɨɫɟɬɢ ɜ ɞɪɟɜɨɫɬɨɹɯ, ɫɯɨɞɧɵɯ ɩɨ ɜɨɡɪɚɫɬɭ ɢ ɛɨɧɢɬɟɬɭ. Ɋɚɡɦɟɪ ɤɚɠɞɨɣ ɢɡ 
ɧɢɯ 0,1 ɝɚ. 
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Ɋɢɫ. 1. Ɋɚɫɩɨɥɨɠɟɧɢɟ ɩɪɨɛɧɵɯ ɩɥɨɳɚɞɟɣ 

 
ɉɨɱɜɵ ɢɫɫɥɟɞɨɜɚɥɢɫɶ ɦɟɬɨɞɨɦ ɩɨɱɜɟɧɧɵɯ ɪɚɡɪɟɡɨɜ ɫ ɢɡɭɱɟɧɢɟɦ ɦɨɪ-

ɮɨɥɨɝɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɜɫɟɯ ɝɟɧɟɬɢɱɟɫɤɢɯ ɝɨɪɢɡɨɧɬɨɜ. ɇɚɡɜɚɧɢɟ ɩɨɱɜ 
ɞɚɜɚɥɨɫɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɳɟɩɪɢɧɹɬɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɟɣ Д10Ж ɢ ɤɥɚɫɫɢɮɢ-
ɤɚɰɢɟɣ ɩɨɱɜ ɂɪɤɭɬɫɤɨɣ ɨɛɥɚɫɬɢ Д6Ж. ȼ ɫɟɪɟɞɢɧɟ ɜɟɝɟɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ ɧɚ 
ɉɉ ɨɩɪɟɞɟɥɹɥɢ ɨɫɧɨɜɧɵɟ ɥɟɫɨɬɚɤɫɚɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɪɟɜɨɫɬɨɟɜ, 
ɩɪɨɜɨɞɢɥɢ ɝɟɨɛɨɬɚɧɢɱɟɫɤɢɟ ɨɩɢɫɚɧɢɹ Д26; 30Ж, ɢɡɭɱɚɥɢɫɶ ɨɫɨɛɟɧɧɨɫɬɢ ɩɨɱ-
ɜɨɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫɚ. ȼ ɞɪɟɜɨɫɬɨɹɯ ɨɰɟɧɢɜɚɥɢ ɭɪɨɜɟɧɶ ɞɟɮɨɥɢɚɰɢɢ 
ɤɪɨɧ ɞɟɪɟɜɶɟɜ, ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɫɬɟɩɟɧɶ ɞɟɯɪɨɦɚɰɢɢ ɯɜɨɢ, ɢɡɦɟɪɹɥɢ ɞɥɢɧɭ 
ɩɨɛɟɝɨɜ, ɤɨɥɢɱɟɫɬɜɨ ɯɜɨɢɧɨɤ ɧɚ ɩɨɛɟɝɚɯ ɜɬɨɪɨɝɨ ɝɨɞɚ ɠɢɡɧɢ, ɩɪɨɞɨɥɠɢ-
ɬɟɥɶɧɨɫɬɶ ɠɢɡɧɢ ɯɜɨɢ, ɟɟ ɞɥɢɧɭ ɢ ɦɚɫɫɭ. Ɋɚɫɫɱɢɬɵɜɚɥɢ ɬɚɤɠɟ ɨɛɴɟɦ ɫɬɜɨɥɨɜ 
ɞɟɪɟɜɶɟɜ ɧɚ ɤɚɠɞɨɣ ɉɉ Д11Ж. Ɉɩɪɟɞɟɥɟɧɢɟ ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ 
ɯɜɨɢ P. sylvestris ɩɪɨɢɡɜɨɞɢɥɢ ɫ ɬɨɱɧɨɫɬɶɸ ɞɨ 1 ɦɦ. ȼɵɛɨɪɤɚ ɯɜɨɢ ɫɨɫɬɚɜɥɹ-
ɥɚ ɛɨɥɟɟ 100 ɯɜɨɢɧɨɤ ɞɥɹ ɤɚɠɞɨɣ ɉɉ. ɇɚ ɤɚɠɞɨɣ ɉɉ ɫ 5–6 ɞɟɪɟɜɶɟɜ ɫɨɫɧɵ 
40-ɥɟɬɧɟɝɨ ɜɨɡɪɚɫɬɚ ɨɬɛɢɪɚɥɢ ɩɪɨɛɵ ɯɜɨɢ ɜɬɨɪɨɝɨ ɝɨɞɚ ɠɢɡɧɢ ɤɚɤ ɧɚɢɛɨɥɟɟ 
ɮɢɡɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɨɣ Д21Ж, ɚ ɬɚɤɠɟ ɨɛɪɚɡɰɵ ɥɟɫɧɨɣ ɩɨɞɫɬɢɥɤɢ ɢ ɩɨɱɜɵ 
ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɷɥɟɦɟɧɬɨɜ. 

ȼ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ ɷɥɟɦɟɧɬɧɵɣ ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɜ ɪɚɫɬɢɬɟɥɶ-
ɧɵɯ ɢ ɩɨɱɜɟɧɧɵɯ ɨɛɪɚɡɰɚɯ ɨɩɪɟɞɟɥɹɥɢ ɦɟɬɨɞɚɦɢ ɩɥɚɦɟɧɧɨɣ ɮɨɬɨɦɟɬɪɢɢ, 
ɚɬɨɦɧɨ-ɚɛɫɨɪɛɰɢɨɧɧɨɣ ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɢɢ, ɮɨɬɨɤɨɥɨɪɢɦɟɬɪɢɪɨɜɚɧɢɹ ɩɨ 
ɫɟɪɬɢɮɢɰɢɪɨɜɚɧɧɵɦ ɦɟɬɨɞɢɤɚɦ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɢɛɨɪɧɨɝɨ ɩɚɪɤɚ Ȼɚɣ-
ɤɚɥɶɫɤɨɝɨ ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɰɟɧɬɪɚ (ɐɄɉ) ɂɇɐ ɋɈ ɊȺɇ – ɜ ɱɚɫɬɧɨɫɬɢ, AAS 
Vario 6 (Ƚɟɪɦɚɧɢɹ), ɂɄ-ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɚ FT-IR Apectrum One, Perkin 
Elmer, AAA 400 (ɑɟɯɢɹ). ɋɨɞɟɪɠɚɧɢɟ ɮɬɨɪɚ ɜ ɯɜɨɟ ɫɨɫɧɵ ɨɩɪɟɞɟɥɹɥɢ ɫɩɟɤ-
ɬɪɨɮɨɬɨɦɟɬɪɢɱɟɫɤɢ (ɧɚ ɉɗ-5400ȼɂ) ɫ ɤɫɢɥɟɧɨɥɨɜɵɦ ɨɪɚɧɠɟɜɵɦ ɢɧɞɢɤɚɬɨ-
ɪɨɦ ɩɨɫɥɟ ɫɭɯɨɝɨ ɨɡɨɥɟɧɢɹ ɢ ɞɢɫɬɢɥɥɹɰɢɢ ɫ ɜɨɞɹɧɵɦ ɩɚɪɨɦ ɜ ɯɥɨɪɧɨɣ ɤɢɫ-
ɥɨɬɟ ɩɪɢ ɞɥɢɧɟ ɜɨɥɧɵ 540 ɧɦ. Ⱦɥɹ ɭɞɚɥɟɧɢɹ ɢɨɧɨɜ ɯɥɨɪɚ ɜ ɪɚɫɬɜɨɪɟ ɢɫɩɨɥɶ-
ɡɨɜɚɥɢ ɫɟɪɧɨɤɢɫɥɨɟ ɫɟɪɟɛɪɨ. Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɯ ɚɪɨɦɚɬɢɱɟɫɤɢɯ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ (ɉȺɍ) ɜ ɯɜɨɟ ɩɪɨɜɨɞɢɥɢ ɩɨ ɦɟɬɨɞɢɤɟ, ɢɡɥɨɠɟɧɧɨɣ ɜ ɪɚɛɨɬɟ 
Ⱥ. Ƚ. Ƚɨɪɲɤɨɜɚ Д33Ж. Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɩɨɱɜɟɧɧɵɯ ɨɛɪɚɡɰɚɯ ɢɡɦɟɪɹɥɢ ɚɤɬɭɚɥɶ-
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ɂɡɜɟɫɬɢɹ ɂɪɤɭɬɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ  
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ɧɭɸ (ɪɇɇ2Ɉ) ɢ ɨɛɦɟɧɧɭɸ (ɪɇɄCl) ɤɢɫɥɨɬɧɨɫɬɶ ɩɨɬɟɧɰɢɨɦɟɬɪɢɱɟɫɤɢɦ ɦɟ-
ɬɨɞɨɦ, ɝɢɞɪɨɥɢɬɢɱɟɫɤɭɸ (ɇɝ) ɤɢɫɥɨɬɧɨɫɬɶ ɦɟɬɨɞɨɦ Ʉɚɩɩɟɧɚ, ɫɨɞɟɪɠɚɧɢɟ 
ɝɭɦɭɫɚ, ɨɛɳɟɝɨ ɚɡɨɬɚ – ɦɟɬɨɞɨɦ Ɍɸɪɢɧɚ, ɫɨɫɬɚɜ ɨɛɦɟɧɧɵɯ ɤɚɬɢɨɧɨɜ ɜ 
ɉɉɄ – ɦɟɬɨɞɨɦ ɒɨɥɥɟɧɛɟɪɝɟɪɚ Д1Ж. ɂɡɭɱɟɧɢɟ ɮɢɡɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɩɨɱɜ 
ɜɵɩɨɥɧɹɥɨɫɶ ɩɨ ɬɪɚɞɢɰɢɨɧɧɵɦ ɦɟɬɨɞɢɤɚɦ Д5Ж. Ⱦɥɹ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬ-
ɤɢ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɢɫɩɨɥɶɡɨɜɚɥɢ ɤɨɦɩɶɸɬɟɪɧɵɟ ɩɪɨɝɪɚɦɦɵ «ɋɪɟɞɚ 
ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɜɵɱɢɫɥɟɧɢɣ R», ɜɟɪɫɢɹ 3.1.1 (2014 ɝ.).  

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɨɛɫɭɠɞɟɧɢɟ 
Ⱦɥɹ ɨɰɟɧɤɢ ɭɪɨɜɧɹ ɡɚɝɪɹɡɧɟɧɢɹ ɞɪɟɜɨɫɬɨɟɜ ɜɵɛɪɨɫɚɦɢ ɩɪɨɦɵɲɥɟɧɧɵɯ 

ɩɪɟɞɩɪɢɹɬɢɣ, ɪɚɫɩɨɥɚɝɚɸɳɢɯɫɹ ɜ ɝ. Ȼɪɚɬɫɤɟ ɢ ɟɝɨ ɨɤɪɟɫɬɧɨɫɬɹɯ, ɛɵɥɨ ɢɡɭ-
ɱɟɧɨ ɫɨɞɟɪɠɚɧɢɟ ɜ ɚɫɫɢɦɢɥɹɰɢɨɧɧɵɯ ɨɪɝɚɧɚɯ ɫɨɫɧɵ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɷɥɟ-
ɦɟɧɬɨɜ-ɩɨɥɥɸɬɚɧɬɨɜ, ɚ ɬɚɤɠɟ ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɯ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. 
ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜɨ ɜɫɟɯ ɪɚɣɨɧɚɯ ɝɨɪɨɞɚ ɩɪɨɢɫɯɨɞɹɬ ɡɧɚɱɢɬɟɥɶɧɵɟ ɢɡɦɟɧɟɧɢɹ 
ɷɥɟɦɟɧɬɧɨɝɨ ɫɨɫɬɚɜɚ ɯɜɨɢ ɫɨɫɧɵ, ɩɪɢ ɷɬɨɦ ɜ ɧɟɣ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ 
ɷɥɟɦɟɧɬɨɜ, ɩɪɟɨɛɥɚɞɚɸɳɢɯ ɜ ɫɨɫɬɚɜɟ ɩɪɨɦɵɲɥɟɧɧɵɯ ɷɦɢɫɫɢɣ (ɪɢɫ. 2).  

 

Ɋɢɫ. 2. Ʉɨɷɮɮɢɰɢɟɧɬɵ ɤɨɧɰɟɧɬɪɚɰɢɣ (Kc)  
ɷɥɟɦɟɧɬɨɜ-ɩɨɥɥɸɬɚɧɬɨɜ ɜ ɯɜɨɟ ɞɟɪɟɜɶɟɜ ɫɨɫɧɵ, ɩɪɨɢɡɪɚɫɬɚɸɳɢɯ 

 ɜɛɥɢɡɢ ɩɪɨɦɡɨɧɵ ɢ ɪɚɡɧɵɯ ɨɤɪɭɝɚɯ ɝ. Ȼɪɚɬɫɤɚ 

 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɷɥɟɦɟɧɬɨɜ ɨɛɧɚɪɭɠɢɜɚɸɬɫɹ ɜ ɯɜɨɟ ɫɨɫɧɵ, 
ɩɪɨɢɡɪɚɫɬɚɸɳɟɣ ɜɛɥɢɡɢ ɩɪɨɦɡɨɧɵ, ɚ ɬɚɤɠɟ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɝɨɪɨɞɚ, 
ɧɚɢɦɟɧɶɲɢɟ ɨɬɥɢɱɢɹ ɨɬ ɮɨɧɨɜɵɯ ɡɧɚɱɟɧɢɣ ɯɚɪɚɤɬɟɪɵ ɞɥɹ ɞɟɪɟɜɶɟɜ ɝɨɪɨɞ-
ɫɤɢɯ ɥɟɫɨɜ ɉɪɚɜɨɛɟɪɟɠɧɨɝɨ ɨɤɪɭɝɚ. ɉɨɦɢɦɨ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɡɚɝɪɹɡɧɢɬɟɥɟɣ, 
ɫ ɜɵɛɪɨɫɚɦɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɜ ɚɬɦɨɫɮɟɪɭ ɩɨɫɬɭɩɚɸɬ ɨɪɝɚɧɢ-
ɱɟɫɤɢɟ ɩɨɥɥɸɬɚɧɬɵ, ɜ ɱɚɫɬɧɨɫɬɢ ɉȺɍ. Ⱦɚɧɧɵɣ ɤɥɚɫɫ ɜɟɳɟɫɬɜ ɨɬɧɨɫɢɬɫɹ ɤ 
ɩɪɢɨɪɢɬɟɬɧɵɦ ɬɟɯɧɨɝɟɧɧɵɦ ɡɚɝɪɹɡɧɢɬɟɥɹɦ, ɨɛɥɚɞɚɸɳɢɦ ɦɭɬɚɝɟɧɧɵɦɢ, ɬɟ-
ɪɚɬɨɝɟɧɧɵɦɢ ɢ ɤɚɧɰɟɪɨɝɟɧɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɚ ɬɚɤɠɟ ɫɩɨɫɨɛɧɨɫɬɶɸ ɤ 
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ɧɚɤɨɩɥɟɧɢɸ ɜ ɨɛɴɟɤɬɚɯ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ Д12; 32; 34Ж. Ɇɚɤɫɢɦɚɥɶɧɵɟ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɉȺɍ (ɛɨɥɟɟ 6000 ɧɝ/ɝ) ɜ ɯɜɨɟ ɫɨɫɧɵ ɨɛɧɚɪɭɠɢɜɚɸɬɫɹ ɧɚ ɬɟɪ-
ɪɢɬɨɪɢɢ ɩɪɨɦɡɨɧɵ; ɜ ɨɤɪɟɫɬɧɨɫɬɹɯ ɛɥɢɠɚɣɲɢɯ ɠɢɥɵɯ ɡɨɧ (ɩɨɫ. ɑɟɤɚɧɨɜ-
ɫɤɢɣ, ɫɬ. Ɇɨɪɝɭɞɨɧ) ɤɨɧɰɟɧɬɪɚɰɢɢ ɉȺɍ ɞɨɫɬɢɝɚɸɬ 2100 ɧɝ/ɝ, ɜ ɰɟɧɬɪɚɥɶɧɨɣ 
ɱɚɫɬɢ ɝɨɪɨɞɚ – 800, ɜ ɉɚɞɭɧɫɤɨɦ ɨɤɪɭɝɟ – 500, ɜ ɉɪɚɜɨɛɟɪɟɠɧɨɦ – 300 ɧɝ/ɝ, 
ɧɚ ɮɨɧɨɜɵɯ ɬɟɪɪɢɬɨɪɢɹɯ ɫɭɦɦɚ ɉȺɍ ɫɨɫɬɚɜɥɹɟɬ 30 ɧɝ/ɝ (ɫɦ. ɪɢɫ. 2). 

ɇɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɜɵɛɪɨɫɨɜ ɩɨɥɥɸɬɚɧɬɨɜ ɩɪɢɜɟɥɨ ɤ ɫɭɳɟɫɬɜɟɧ-
ɧɨɦɭ ɧɚɪɭɲɟɧɢɸ ɥɟɫɧɵɯ ɛɢɨɝɟɨɰɟɧɨɡɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɩɪɟɞɟɥɚɯ ɝɨɪɨɞ-
ɫɤɨɣ ɬɟɪɪɢɬɨɪɢɢ, ɨ ɱɟɦ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɢɡɦɟɧɟɧɢɟ ɰɟɥɨɝɨ ɪɹɞɚ ɩɨɤɚɡɚɬɟɥɟɣ, 
ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɢɯ ɫɨɫɬɨɹɧɢɟ. Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɥɢ, ɱɬɨ ɧɚ 
ɨɛɫɥɟɞɨɜɚɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɜ ɫɨɫɬɚɜɟ ɞɪɟɜɟɫɧɨɝɨ ɹɪɭɫɚ ɩɪɟɨɛɥɚɞɚɸɬ ɫɨɫɧɚ ɢ 
ɛɟɪɟɡɚ, ɜɫɬɪɟɱɚɟɬɫɹ ɥɢɫɬɜɟɧɧɢɰɚ (ɬɚɛɥ. 1). ɇɚ ɪɚɫɫɬɨɹɧɢɢ 0,5 ɤɦ ɨɬ ɩɪɨɦɵɲ-
ɥɟɧɧɨɣ ɡɨɧɵ ɞɨɦɢɧɢɪɭɸɬ ɛɨɥɟɟ ɭɫɬɨɣɱɢɜɵɟ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɚɷɪɨɩɨɥɥɸɬɚɧ-
ɬɨɜ ɥɢɫɬɜɟɧɧɵɟ ɩɨɪɨɞɵ ɞɟɪɟɜɶɟɜ, ɯɜɨɣɧɵɟ ɜɫɬɪɟɱɚɸɬɫɹ ɟɞɢɧɢɱɧɨ ɜ ɫɢɥɶɧɨ 
ɭɝɧɟɬɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ. ȼɛɥɢɡɢ ɩɪɨɦɵɲɥɟɧɧɨɣ ɡɨɧɵ, ɚ ɬɚɤɠɟ ɜ ɐɟɧɬɪɚɥɶɧɨɦ 
ɢ ɉɚɞɭɧɫɤɨɦ ɨɤɪɭɝɟ ɞɪɟɜɨɫɬɨɢ ɱɚɳɟ ɜɫɟɝɨ ɫɪɟɞɧɟɜɨɡɪɚɫɬɧɵɟ (50–80 ɥɟɬ), 
ɨɞɧɨɹɪɭɫɧɵɟ, ɧɟɝɭɫɬɵɟ, ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɦɤɧɭɬɨɫɬɶ ɤɪɨɧ ɫɨɫɬɚɜɥɹɟɬ 0,2–
0,4; ɜ ɉɪɚɜɨɛɟɪɟɠɧɨɦ ɨɤɪɭɝɟ ɞɪɟɜɨɫɬɨɢ ɛɨɥɟɟ ɝɭɫɬɵɟ, ɫɨɦɤɧɭɬɨɫɬɶ ɤɪɨɧ 
ɪɚɜɧɚ 0,4–0,5. ȼ ɩɨɞɪɨɫɬɟ ɩɪɟɨɛɥɚɞɚɸɬ ɦɟɥɤɨɥɢɫɬɜɟɧɧɵɟ ɩɨɪɨɞɵ – ɨɫɢɧɚ 
(Populus tremula L.) ɢ ɛɟɪɟɡɚ (Betula pendula Roth) ɜɵɫɨɬɨɣ ɨɬ 1 ɞɨ 4 ɦ, 
ɜɫɬɪɟɱɚɸɬɫɹ ɟɞɢɧɢɱɧɵɟ ɷɤɡɟɦɩɥɹɪɵ ɫɨɫɧɵ ɢ ɥɢɫɬɜɟɧɧɢɰɵ ɜɵɫɨɬɨɣ ɨɬ 1,5 ɞɨ 
3 ɦ ɜ ɫɢɥɶɧɨ ɭɝɧɟɬɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ. ȼɨɡɨɛɧɨɜɥɟɧɢɟ ɯɜɨɣɧɵɯ ɩɨɪɨɞ ɜɛɥɢɡɢ 
ɩɪɨɦɵɲɥɟɧɧɨɣ ɡɨɧɵ ɩɪɚɤɬɢɱɟɫɤɢ ɨɬɫɭɬɫɬɜɭɟɬ, ɜ ɝɨɪɨɞɫɤɢɯ ɥɟɫɚɯ – ɫɥɚɛɨɟ. 

ȼɵɹɜɥɟɧɵ ɫɭɳɟɫɬɜɟɧɧɵɟ ɢɡɦɟɧɟɧɢɹ ɜɢɡɭɚɥɶɧɵɯ ɢ ɦɨɪɮɨɫɬɪɭɤɬɭɪɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ ɞɟɪɟɜɶɟɜ ɫɨɫɧɵ ɧɚ ɉɉ ɜ ɪɚɡɧɵɯ ɪɚɣɨɧɚɯ ɝɨɪɨɞɚ, ɨɫɨɛɟɧɧɨ ɜɛɥɢ-
ɡɢ ɩɪɨɦɵɲɥɟɧɧɨɣ ɡɨɧɵ ɢ ɜ ɐɟɧɬɪɚɥɶɧɨɦ ɨɤɪɭɝɟ. Ɍɚɤ, ɭɪɨɜɟɧɶ ɞɟɮɨɥɢɚɰɢɢ 
ɤɪɨɧ ɞɨɫɬɢɝɚɟɬ 75–85 %, ɧɚ ɮɨɧɨɜɵɯ ɬɟɪɪɢɬɨɪɢɹɯ ɨɧ ɫɨɫɬɚɜɥɹɟɬ ɜ ɫɪɟɞɧɟɦ 
20 %. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɠɢɡɧɢ ɯɜɨɢ ɫɨɤɪɚɳɚɟɬɫɹ ɞɨ 2–3 ɥɟɬ, ɧɚ ɮɨɧɨɜɵɯ 
ɬɟɪɪɢɬɨɪɢɹɯ ɨɧɚ ɫɨɫɬɚɜɥɹɟɬ 5–6 ɥɟɬ. Ʉɨɥɢɱɟɫɬɜɨ ɧɟɤɪɨɬɢɡɢɪɨɜɚɧɧɨɣ ɯɜɨɢ ɜ 
ɤɪɨɧɚɯ ɞɨɫɬɢɝɚɟɬ 60–80 % (ɪɢɫ. 3, ɚ). ȼɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɩɨɠɟɥɬɟɧɢɹ ɯɜɨɢ 
ɫɨɫɧɵ ɜ ɝɨɪɨɞɫɤɢɯ ɥɟɫɚɯ ɨɛɭɫɥɨɜɥɟɧ ɜɨɡɞɟɣɫɬɜɢɟɦ ɜɵɫɨɤɨɚɝɪɟɫɫɢɜɧɵɯ 
ɮɬɨɪɫɨɞɟɪɠɚɳɢɯ ɫɨɟɞɢɧɟɧɢɣ, ɩɨɫɬɭɩɚɸɳɢɯ ɜ ɚɬɦɨɫɮɟɪɭ ɫ ɜɵɛɪɨɫɚɦɢ ɚɥɸ-
ɦɢɧɢɟɜɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. ɍ ɫɨɫɧɵ ɧɟɤɪɨɡɵ ɯɜɨɢ ɛɭɪɨɜɚɬɨ-ɤɪɚɫɧɨɝɨ ɰɜɟɬɚ 
ɥɨɤɚɥɢɡɭɸɬɫɹ ɱɚɳɟ ɜɫɟɝɨ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɯɜɨɢɧɨɤ; ɜɛɥɢɡɢ ɩɪɨɦɵɲɥɟɧɧɨɣ 
ɡɨɧɵ ɩɨɜɪɟɠɞɟɧɢɹ ɨɯɜɚɬɵɜɚɸɬ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɸ ɞɥɢɧɭ ɯɜɨɢɧɤɢ. ɇɚɢɛɨɥɟɟ 
ɱɭɜɫɬɜɢɬɟɥɶɧɚ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɮɬɨɪɢɫɬɵɯ ɫɨɟɞɢɧɟɧɢɣ ɦɨɥɨɞɚɹ ɪɚɫɬɭɳɚɹ 
ɯɜɨɹ. ɇɟɤɪɨɬɢɡɚɰɢɹ ɤɪɨɧ ɞɟɪɟɜɶɟɜ ɩɪɨɢɫɯɨɞɢɬ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɩɨ ɜɟɪɯɭ-
ɲɟɱɧɨɦɭ ɬɢɩɭ. Ɍɨɤɫɢɱɟɫɤɢɟ ɜɵɛɪɨɫɵ ɜɵɡɵɜɚɸɬ ɱɚɫɬɢɱɧɵɣ ɢɥɢ ɩɨɥɧɵɣ 
«ɨɠɨɝ» ɯɜɨɢ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɤɪɨɧɵ, ɫɩɨɫɨɛɫɬɜɭɸɬ ɝɢɛɟɥɢ ɚɩɢɤɚɥɶɧɵɯ ɩɨ-
ɱɟɤ ɪɨɫɬɚ, ɩɨɹɜɥɟɧɢɸ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɝɨɥɵɯ ɜɟɬɜɟɣ ɢ ɜ ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ 
ɫɭɯɨɜɟɪɲɢɧɧɨɫɬɢ (ɪɢɫ. 3, ɛ). ɇɚ ɜɫɟɯ ɨɛɫɥɟɞɨɜɚɧɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ ɪɟɝɢɫɬɪɢ-
ɪɭɸɬɫɹ ɬɚɤɠɟ ɫɨɫɧɵ ɫ ɮɥɚɝɨɨɛɪɚɡɧɨɣ ɮɨɪɦɨɣ ɤɪɨɧɵ, ɨɛɪɚɡɭɸɳɟɣɫɹ ɜ ɪɟ-
ɡɭɥɶɬɚɬɟ ɫɥɚɛɨɝɨ ɪɚɡɜɢɬɢɹ ɢ ɭɤɨɪɨɱɟɧɢɹ ɩɨɛɟɝɨɜ ɫɨ ɫɬɨɪɨɧɵ ɦɨɳɧɨɝɨ ɢɫ-
ɬɨɱɧɢɤɚ ɜɵɛɪɨɫɨɜ. Ʉɪɨɦɟ ɬɨɝɨ, ɭ ɫɨɫɧɵ ɜɨ ɜɫɟɯ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɨɤɪɭɝɚɯ 
ɝɨɪɨɞɚ ɧɚɛɥɸɞɚɟɬɫɹ ɡɚɛɨɥɟɜɚɧɢɟ ɲɸɬɬɟ, ɜɵɡɜɚɧɧɨɟ ɦɢɤɪɨɦɢɰɟɬɨɦ Lopho-
dermium pinastri (Schrad.) Rehm., ɱɬɨ ɭɫɢɥɢɜɚɟɬ ɧɟɤɪɨɬɢɡɚɰɢɸ ɯɜɨɢ ɢ ɨɬɦɢ-
ɪɚɧɢɟ ɩɨɛɟɝɨɜ. 
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ɚ)        ɛ) 

Ɋɢɫ. 3. ɇɟɤɪɨɬɢɡɢɪɨɜɚɧɧɚɹ ɯɜɨɹ (ɚ) ɢ ɫɭɯɨɜɟɪɲɢɧɧɨɫɬɶ ɞɟɪɟɜɶɟɜ (ɛ) ɫɨɫɧɵ,  
ɩɪɨɢɡɪɚɫɬɚɸɳɟɣ ɜ ɐɟɧɬɪɚɥɶɧɨɦ ɨɤɪɭɝɟ ɝ. Ȼɪɚɬɫɤɚ 

 

  
ɚ)        ɛ) 

Ɋɢɫ. 4. Ɋɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɷɩɢɮɢɬɧɵɯ ɥɢɲɚɣɧɢɤɨɜ ɧɚ ɫɬɜɨɥɚɯ ɞɟɪɟɜɶɟɜ ɫɨɫɧɵ  
ɜ ɉɚɞɭɧɫɤɨɦ ɨɤɪɭɝɟ (ɚ), ɧɚ ɮɨɧɨɜɨɣ ɬɟɪɪɢɬɨɪɢɢ (ɛ) 



56                          Ɉ. ȼ. ɄȺɅɍȽɂɇȺ, Ɉ. ȼ. ɒȿɊȽɂɇȺ, Ɍ. Ⱥ. ɆɂɏȺɃɅɈȼȺ 

ɂɡɜɟɫɬɢɹ ɂɪɤɭɬɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ  
2017. Ɍ. 19. ɋɟɪɢɹ «ɇɚɭɤɢ ɨ Ɂɟɦɥɟ». ɋ. 48–67 

Ⱥɧɚɥɢɡ ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɫɬɜɨɥɨɜ, ɩɨɛɟɝɨɜ ɢ ɚɫɫɢɦɢɥɹ-
ɰɢɨɧɧɵɯ ɨɪɝɚɧɨɜ ɫɨɫɧɵ ɬɚɤɠɟ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɫɢɥɶɧɨɦ ɢɯ ɨɬɥɢɱɢɢ ɨɬ 
ɮɨɧɨɜɵɯ ɡɧɚɱɟɧɢɣ ɜ ɐɟɧɬɪɚɥɶɧɨɦ ɨɤɪɭɝɟ ɝɨɪɨɞɚ, ɜ ɦɟɧɶɲɟɣ ɫɬɟɩɟɧɢ – ɜ ɉɚ-
ɞɭɧɫɤɨɦ ɢ ɉɪɚɜɨɛɟɪɟɠɧɨɦ ɨɤɪɭɝɚɯ (ɬɚɛɥ. 2). ɇɚɢɦɟɧɶɲɢɟ ɪɚɡɦɟɪɵ ɨɪɝɚɧɨɜ 
ɞɟɪɟɜɶɟɜ ɡɚɮɢɤɫɢɪɨɜɚɧɵ ɜɛɥɢɡɢ ɩɪɨɦɵɲɥɟɧɧɨɣ ɡɨɧɵ. Ʉɚɤ ɫɥɟɞɭɟɬ ɢɡ 
ɬɚɛɥ. 2, ɫɚɦɵɦɢ ɢɧɮɨɪɦɚɬɢɜɧɵɦɢ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɹɜɥɹɸɬɫɹ 
ɦɚɫɫɚ ɯɜɨɢ ɧɚ ɩɨɛɟɝɟ, ɞɥɢɧɚ ɢ ɨɯɜɨɟɧɧɨɫɬɶ ɩɨɛɟɝɨɜ, ɨɛɴɟɦ ɫɬɜɨɥɚ; ɢɯ ɡɧɚɱɟ-
ɧɢɹ ɜ ɝɨɪɨɞɫɤɨɣ ɫɪɟɞɟ ɭɦɟɧɶɲɚɸɬɫɹ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɮɨɧɨɜɵɦɢ ɨɬ 1,5 ɞɨ 
5,6 ɪɚɡɚ. 

Ɍɚɛɥɢɰɚ 2 

Ɇɨɪɮɨɦɟɬɪɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɫɬɜɨɥɨɜ, ɩɨɛɟɝɨɜ ɢ ɯɜɨɢ ɞɟɪɟɜɶɟɜ ɫɨɫɧɵ,  
ɩɪɨɢɡɪɚɫɬɚɸɳɢɯ ɜ ɪɚɡɧɵɯ ɨɤɪɭɝɚɯ ɝ. Ȼɪɚɬɫɤɚ 

ɉɨɤɚɡɚɬɟɥɢ 
ȼɛɥɢɡɢ 

ɩɪɨɦɡɨɧɵ 

Ⱥɞɦɢɧɢɫɬɪɚɬɢɜɧɵɟ ɨɤɪɭɝɚ ɝ. Ȼɪɚɬɫɤɚ Ɏɨɧɨɜɵɟ 
ɬɟɪɪɢɬɨɪɢɢ ɐɟɧɬɪɚɥɶɧɵɣ ɉɚɞɭɧɫɤɢɣ 

ɉɪɚɜɨɛɟɪɟɠ-
ɧɵɣ 

ȼɵɫɨɬɚ ɫɬɜɨɥɚ 

 (h), ɦ 
12,24±3,45 14,20±1,45 20,21±4,36 15,26±1,95 18,70±1,41 

Ⱦɢɚɦɟɬɪ ɫɬɜɨɥɚ 
(d), ɦ 

0,19±0,05 0,20±0,05 0,27±0,05 0,27±0,07 0,35±0,01 

Ɉɛɴɟɦ ɫɬɜɨɥɚ  
(v)*, ɦ3

 
0,17±0,03 0,22±0,04 0,53±0,08 0,41±0,07 0,83±0,02 

Ⱦɥɢɧɚ ɩɨɛɟɝɨɜ  
2-ɝɨ ɝɨɞɚ ɠɢɡɧɢ, ɫɦ 

7,35±2,44 10,95±3,16 13,55±3,94 14,44±1,31 20,88±3,47 

Ɉɯɜɨɟɧɧɨɫɬɶ 

 ɩɨɛɟɝɨɜ 2-ɝɨ ɝɨɞɚ 
ɠɢɡɧɢ, ɲɬ. 

94,40±25,97 142,46±29,35 169,67±22,24 194,44±24,21 231,14±94,52 

Ɇɚɫɫɚ ɯɜɨɢ ɧɚ 
ɩɨɛɟɝɚɯ, ɝ 

0,86±0,46 1,85±0,73 1,92±0,61 2,71±0,69 4,80±0,70 

Ɇɚɫɫɚ ɨɞɧɨɣ  
ɯɜɨɢɧɤɢ, ɦɝ 

9,11±1,98 12,99±3,47 11,32±2,93 13,94±2,80 20,77±2,57 

Ⱦɥɢɧɚ ɯɜɨɢ, ɦɦ 47,27±6,47 48,94±7,82 47,10±4,16 50,79±5,12 53,48±5,26 

 

ɉɨɞɥɟɫɨɤ ɜ ɥɟɫɧɵɯ ɛɢɨɝɟɨɰɟɧɨɡɚɯ ɝ. Ȼɪɚɬɫɤɚ ɫɪɟɞɧɟ ɪɚɡɜɢɬ. ȼ ɟɝɨ ɫɨ-
ɫɬɚɜɟ ɱɚɫɬɨ ɜɫɬɪɟɱɚɸɬɫɹ ɲɢɩɨɜɧɢɤ (Posa acicularis Lindl.), ɜɵɫɨɬɚ ɤɨɬɨɪɨɝɨ 
ɜɚɪɶɢɪɭɟɬ ɨɬ 0,4 ɞɨ 1,5 ɦ, ɬɚɜɨɥɝɚ ɫɪɟɞɧɹɹ (Spiraea media Franz Schmidt) – 

0,7–1,8 ɦ, ɱɟɪɟɦɭɯɚ ɭɟɞɢɧɟɧɧɚɹ (Padus avium Mill.) – 0,8–2,0 ɦ, ɪɹɛɢɧɚ ɫɢ-
ɛɢɪɫɤɚɹ (Sorbus sibirica Hedl.) – 0,6–1,8 ɦ, ɨɥɶɯɚ ɤɭɫɬɚɪɧɢɤɨɜɚɹ (Duschekia 

frutiɫosa (Rupr.) Pouzar) – 1,3–2,5 ɦ, ɪɟɠɟ ɜɨɥɱɧɢɤ ɨɛɵɤɧɨɜɟɧɧɵɣ (Daphne 

mezereum L.) – 0,2–0,7 ɦ, ɫɢɪɟɧɶ ɨɛɵɤɧɨɜɟɧɧɚɹ (Syringa vulgaris L.) – 1,0–

1,7 ɦ, ɛɚɝɭɥɶɧɢɤ ɛɨɥɨɬɧɵɣ (Ledum palustre L.) – 0,3–0,7 ɦ. Ʉɭɫɬɚɪɧɢɱɤɨɜɵɣ 
ɹɪɭɫ ɧɚ ɨɛɫɥɟɞɨɜɚɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɜɵɪɚɠɟɧ ɫɥɚɛɨ, ɤɚɤ ɩɪɚɜɢɥɨ, ɨɧ ɧɟ ɨɛɪɚ-
ɡɭɟɬ ɫɨɦɤɧɭɬɨɝɨ ɹɪɭɫɚ, ɩɪɟɞɫɬɚɜɥɟɧ ɤɨɫɬɹɧɢɤɨɣ (Rubus saxatilis L.), ɪɟɠɟ 
ɛɪɭɫɧɢɤɨɣ (Vaccinium vitis-idaea L.).  

Ʌɢɲɚɣɧɢɤɨɜɵɣ ɩɨɤɪɨɜ ɧɚ ɨɛɫɥɟɞɨɜɚɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɧɟ ɜɵɪɚɠɟɧ, 
ɥɢɲɶ ɧɚ ɧɟɤɨɬɨɪɵɯ ɉɉ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɉɚɞɭɧɫɤɨɦ ɢ ɉɪɚɜɨɛɟɪɟɠɧɨɦ 

ɨɤɪɭɝɚɯ, ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɫɬɜɨɥɨɜ ɞɟɪɟɜɶɟɜ ɫɨɫɧɵ ɜɫɬɪɟɱɚɸɬɫɹ ɟɞɢɧɢɱɧɵɟ 
ɝɪɭɩɩɢɪɨɜɤɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɫɬɨɣɱɢɜɵɯ ɤ ɡɚɝɪɹɡɧɟɧɢɸ ɜɢɞɨɜ Parmelia sulcata 
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ɢ Hypogymnia physodes (ɪɢɫ. 4, ɚ). ɇɚ ɮɨɧɨɜɵɯ ɉɉ ɥɢɲɚɣɧɢɤɢ ɨɛɢɥɶɧɨ ɩɨ-
ɤɪɵɜɚɸɬ ɫɬɜɨɥɵ ɪɚɡɧɵɯ ɩɨɪɨɞ ɞɟɪɟɜɶɟɜ ɧɚ ɜɵɫɨɬɟ ɞɨ 2 ɦ (ɪɢɫ. 4, ɛ). ɇɚ 
ɩɪɨɛɧɨɣ ɩɥɨɳɚɞɢ, ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɤ ɚɥɸɦɢ-
ɧɢɟɜɨɦɭ ɡɚɜɨɞɭ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɨɫɧɨɜɧɨɣ ɪɨɡɵ ɜɟɬɪɨɜ (ɉɉ 1), ɨɬɦɟɱɚɟɬɫɹ 
ɦɨɳɧɵɣ ɧɚɡɟɦɧɵɣ ɦɨɯɨɜɨɣ ɩɨɤɪɨɜ, ɱɬɨ, ɩɨ-ɜɢɞɢɦɨɦɭ, ɜɵɡɜɚɧɨ ɩɨɞɤɢɫɥɟ-
ɧɢɟɦ ɬɟɯɧɨɝɟɧɧɵɦɢ ɜɵɛɪɨɫɚɦɢ ɧɚɪɭɲɟɧɧɨɣ ɩɨɱɜɵ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɧɟɩɪɟɪɵɜ-
ɧɨɝɨ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɩɨɱɜɵ ɩɪɨɢɫɯɨɞɢɬ ɢɡɦɟɧɟɧɢɟ ɨɫɧɨɜɧɵɯ 
ɰɟɧɨɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɧɚɡɟɦɧɨɝɨ ɩɨɤɪɨɜɚ ɢ ɡɧɚɱɢɬɟɥɶɧɨɟ ɭɜɟɥɢɱɟɧɢɟ 
ɛɢɨɦɚɫɫɵ ɷɩɢɝɟɣɧɵɯ ɦɯɨɜ. Ɍɪɚɜɹɧɢɫɬɚɹ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶ ɜ ɝɨɪɨɞɫɤɢɯ ɥɟɫɚɯ 
ɬɚɤɠɟ ɩɪɟɬɟɪɩɟɜɚɟɬ ɫɭɳɟɫɬɜɟɧɧɵɟ ɢɡɦɟɧɟɧɢɹ: ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɠɚɸɬɫɹ ɩɪɨ-
ɟɤɬɢɜɧɨɟ ɩɨɤɪɵɬɢɟ ɧɚɞɡɟɦɧɨɣ ɮɢɬɨɦɚɫɫɵ, ɜɵɫɨɬɚ ɬɪɚɜɹɧɨɝɨ ɹɪɭɫɚ, ɨɛɳɚɹ 
ɱɢɫɥɟɧɧɨɫɬɶ ɜɢɞɨɜ ɢ ɢɡɦɟɧɹɟɬɫɹ ɢɯ ɜɢɞɨɜɨɣ ɫɨɫɬɚɜ (ɬɚɛɥ. 3).  

Ɍɚɛɥɢɰɚ 3 

ɂɡɦɟɧɟɧɢɟ ɧɟɤɨɬɨɪɵɯ ɩɚɪɚɦɟɬɪɨɜ ɫɬɪɭɤɬɭɪɵ ɬɪɚɜɹɧɨɝɨ ɹɪɭɫɚ ɜ ɥɟɫɧɵɯ 

ɛɢɨɝɟɨɰɟɧɨɡɚɯ ɜɛɥɢɡɢ ɩɪɨɦɡɨɧɵ ɢ ɜ ɪɚɡɧɵɯ ɨɤɪɭɝɚɯ ɝ. Ȼɪɚɬɫɤɚ 

ɉɚɪɚɦɟɬɪɵ 
ȼɛɥɢɡɢ 

ɩɪɨɦɡɨɧɵ 

Ⱥɞɦɢɧɢɫɬɪɚɬɢɜɧɵɟ ɨɤɪɭɝɚ ɝ. Ȼɪɚɬɫɤɚ Ɏɨɧɨɜɵɟ 
ɬɟɪɪɢɬɨɪɢɢ 

ɐɟɧɬɪɚɥɶ-
ɧɵɣ 

ɉɚɞɭɧ-
ɫɤɢɣ 

ɉɪɚɜɨɛɟ-
ɪɟɠɧɵɣ 

Ɉɛɳɟɟ ɩɪɨɟɤɬɢɜɧɨɟ 

 ɩɨɤɪɵɬɢɟ, % 
40 50 60 65 85 

Ɉɛɳɚɹ ɱɢɫɥɟɧɧɨɫɬɶ ɜɢɞɨɜ 18 20 23 28 34 

ɋɨɨɬɧɨɲɟɧɢɟ ɥɟɫɧɵɯ/ ɪɭ-
ɞɟɪɚɥɶɧɵɯ ɜɢɞɨɜ, % 

42/58 48/52 53/47 63/27 95/5 

əɪɭɫɧɨɫɬɶ ɬɪɚɜɹɧɨɝɨ  
ɩɨɤɪɨɜɚ 

I II II II III 

ɋɪɟɞɧɹɹ ɜɵɫɨɬɚ 

 ɬɪɚɜɨɫɬɨɹ, ɫɦ 
20 25 35 40 50 

ɇɚ ɜɫɟɯ ɨɛɫɥɟɞɨɜɚɧɧɵɯ ɉɉ ɩɪɨɢɫɯɨɞɢɬ ɡɧɚɱɢɬɟɥɶɧɚɹ ɬɪɚɧɫɮɨɪɦɚɰɢɹ 
ɟɫɬɟɫɬɜɟɧɧɵɯ ɛɢɨɝɟɨɰɟɧɨɡɨɜ. ȼɫɥɟɞɫɬɜɢɟ ɢɡɦɟɧɟɧɢɹ ɥɟɫɧɨɣ ɫɪɟɞɵ, ɫɧɢɠɟ-
ɧɢɹ ɩɨɥɧɨɬɵ ɧɚɫɚɠɞɟɧɢɹ, ɭɧɢɱɬɨɠɟɧɢɹ ɩɨɞɪɨɫɬɚ ɢ ɩɨɞɥɟɫɤɚ ɫɨɡɞɚɸɬɫɹ ɛɥɚ-
ɝɨɩɪɢɹɬɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɪɚɡɜɢɬɢɹ ɥɟɫɨɥɭɝɨɜɵɯ ɢ ɥɭɝɨɜɵɯ ɜɢɞɨɜ. Ʉɪɨɦɟ ɬɨ-
ɝɨ, ɜ ɩɪɟɨɛɪɚɡɨɜɚɧɧɵɯ ɱɟɥɨɜɟɤɨɦ ɦɟɫɬɨɨɛɢɬɚɧɢɹɯ ɮɨɪɦɢɪɭɸɬɫɹ ɭɫɥɨɜɢɹ, 
ɛɥɚɝɨɩɪɢɹɬɫɬɜɭɸɳɢɟ ɫɭɳɟɫɬɜɨɜɚɧɢɸ ɫɨɪɧɵɯ ɪɚɫɬɟɧɢɣ, ɢɡ-ɡɚ ɱɟɝɨ ɫɧɢɠɚɟɬ-
ɫɹ ɫɨɨɬɧɨɲɟɧɢɟ ɥɟɫɧɵɯ ɢ ɪɭɞɟɪɚɥɶɧɵɯ ɜɢɞɨɜ (ɫɦ. ɬɚɛɥ. 3). Ɉɧɢ ɡɚɧɢɦɚɸɬ 
ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɧɢɲɢ, ɨɫɜɨɛɨɞɢɜɲɢɟɫɹ ɩɨɫɥɟ ɢɫɱɟɡɧɨɜɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɵɯ 
ɥɟɫɧɵɯ ɜɢɞɨɜ ɪɚɫɬɟɧɢɣ.  

ɇɚɢɛɨɥɟɟ ɫɢɥɶɧɨ ɰɟɧɨɬɢɱɟɫɤɚɹ ɡɧɚɱɢɦɨɫɬɶ ɪɭɞɟɪɚɥɶɧɵɯ ɜɢɞɨɜ ɜɨɡɪɚɫ-
ɬɚɟɬ ɜ ɨɤɪɟɫɬɧɨɫɬɹɯ ɩɪɨɦɡɨɧɵ ɢ ɜ ɐɟɧɬɪɚɥɶɧɨɦ ɨɤɪɭɝɟ Ȼɪɚɬɫɤɚ. ɉɪɟɨɛɥɚɞɚ-
ɸɳɢɦɢ ɜɢɞɚɦɢ ɬɪɚɜɹɧɢɫɬɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɡɞɟɫɶ ɹɜɥɹɸɬɫɹ: Calamagrostis 

arundinacea (L.) Roth, Ranunculus sceleratus L., Poa pratensis L., Trifolium pre-

tense L., Trifolium lupinaster L., Poligonum aviculare L., Anemone sibirica L., 
Achillea asiatica Serg., Carex sp, Carum carvi L., Thalictrum minus L., Phleum 

pretense L. Ɍɪɚɜɹɧɢɫɬɚɹ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶ ɜ ɉɚɞɭɧɫɤɨɦ ɢ ɉɪɚɜɨɛɟɪɟɠɧɨɦ 
ɨɤɪɭɝɚɯ ɨɤɚɡɚɥɚɫɶ ɦɟɧɟɟ ɧɚɪɭɲɟɧɧɨɣ, ɤɨɥɢɱɟɫɬɜɨ ɫɨɪɧɵɯ ɜɢɞɨɜ ɡɞɟɫɶ 
ɦɟɧɶɲɟɟ. ɂɡ ɥɟɫɧɵɯ ɜɢɞɨɜ ɱɚɫɬɨ ɜɫɬɪɟɱɚɸɬɫɹ Maianthemum bifolium (L.) 
F.W. Schmidt, Carex macroura Meinsh., Pteridium КqЮТХТЧЮЦ (L.) Kuhn ex 
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DОМФОЧ, SКЧРЮТЬШЫЛК ШППТМТЧКХТЬ L., VТМТК РОЦТЧТПХШЫК TЫКЮЭЯ. ɢ V. ЮЧТУЮРК A. BЫ., 
LКЭСвЫЮЬ СЮЦТХТЬ (SОЫ.) SЩЫОЧРОХ, RЮЛЮЬ ЬКбКЭТХТЬ L., HОЫКМХОЮЦ НТЬЬОМЭЮЦ LОНОЛ, 
CКЦЩКЧЮХК РХШЦОЫКЭК L., PЮХЦШЧКЫТК ЦШХХТЬ АЮХПОЧ, ɛɨɥɟɟ ɪɟɞɤɨ ɜɫɬɪɟɱɚɸɬɫɹ 
GОЫКЧТЮЦ ЬЩ., PвЫШХК КХМСОЦТХХК ЯЮХРКЫТЬ L., MОХТХШЭЮЬ КХЛЮЬ Medik. ɇɚ ɮɨɧɨɜɵɯ 
ɬɟɪɪɢɬɨɪɢɹɯ ɜɢɞɨɜɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɬɪɚɜɹɧɢɫɬɵɯ ɪɚɫɬɟɧɢɣ ɝɨɪɚɡɞɨ ɛɨɥɶɲɟɟ, 
ɩɪɢɫɭɬɫɬɜɭɟɬ ɫɜɵɲɟ 30 ɜɢɞɨɜ, ɥɭɝɨɜɵɟ ɢ ɫɨɪɧɵɟ ɜɢɞɵ ɜɫɬɪɟɱɚɸɬɫɹ ɜ ɨɫɧɨɜ-
ɧɨɦ ɩɨ ɨɩɭɲɤɚɦ ɢ ɜɞɨɥɶ ɥɟɫɧɵɯ ɞɨɪɨɝ ɢ ɬɪɨɩɢɧɨɤ. ɂɡ ɥɟɫɧɵɯ ɜɢɞɨɜ ɩɪɟɨɛ-
ɥɚɞɚɸɳɢɦɢ ɹɜɥɹɸɬɫɹ Pyrola rotundifolia L., Viola uniflora L., V. gmeliniana 

Schultes, Primula sp, Galium verum L., C. glomerata L., Cypripedium macran-

thon Sw., Antennaria dioica Gaertn ɢ ɞɪ. 
ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɵɦ ɮɚɤɬɨɪɨɦ ɭɯɭɞɲɟɧɢɹ ɭɫɥɨɜɢɣ ɩɪɨɢɡ-

ɪɚɫɬɚɧɢɹ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɫɥɭɠɢɬ ɢɡɦɟɧɟɧɢɟ ɷɞɚɮɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. Ʉɚɤ ɛɵɥɨ 
ɫɤɚɡɚɧɨ ɪɚɧɟɟ, ɧɚ ɨɛɫɥɟɞɨɜɚɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɨɛɥɚɞɚɸɬ ɞɟɪɧɨɜɨ-

ɤɚɪɛɨɧɚɬɧɵɟ ɫɪɟɞɧɟɦɨɳɧɵɟ ɨɩɨɞɡɨɥɟɧɧɵɟ ɩɨɱɜɵ. ɂɯ ɧɚɪɭɲɟɧɧɨɫɬɶ ɜɵɪɚɠɚ-
ɟɬɫɹ ɜ ɢɡɦɟɧɟɧɢɢ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ ɢ ɮɢɡɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɝɨɪɢɡɨɧɬɨɜ. 
ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɧɚɢɛɨɥɶɲɟɣ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɨɞɜɟɪɠɟɧɵ ɩɨɱɜɵ 
ɜɛɥɢɡɢ ɩɪɨɦɡɨɧɵ ɢ ɜ ɥɟɫɧɵɯ ɛɢɨɝɟɨɰɟɧɨɡɚɯ ɐɟɧɬɪɚɥɶɧɨɝɨ ɨɤɪɭɝɚ (ɬɚɛɥ. 4).  

Ɍɚɛɥɢɰɚ 4  
Ɇɨɪɮɨɥɨɝɢɱɟɫɤɢɟ ɢ ɮɢɡɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɜɟɪɯɧɢɯ ɝɨɪɢɡɨɧɬɨɜ (0–20 ɫɦ)  

ɞɟɪɧɨɜɨ-ɤɚɪɛɨɧɚɬɧɵɯ ɩɨɱɜ ɜɛɥɢɡɢ ɩɪɨɦɡɨɧɵ ɢ ɜ ɥɟɫɧɵɯ ɛɢɨɝɟɨɰɟɧɨɡɚɯ  
ɜ ɪɚɡɧɵɯ ɨɤɪɭɝɚɯ ɝ. Ȼɪɚɬɫɤɚ 

ɉɚɪɚɦɟɬɪɵ 
ȼɛɥɢɡɢ 

ɩɪɨɦɡɨɧɵ 

Ⱥɞɦɢɧɢɫɬɪɚɬɢɜɧɵɟ ɨɤɪɭɝɚ ɝ. Ȼɪɚɬɫɤɚ Ɏɨɧɨɜɵɟ 
ɬɟɪɪɢɬɨɪɢɢ 

ɐɟɧɬɪɚɥɶ-
ɧɵɣ 

ɉɚɞɭɧ-
ɫɤɢɣ 

ɉɪɚɜɨɛɟ-
ɪɟɠɧɵɣ 

Ɇɨɳɧɨɫɬɶ ɩɨɞɫɬɢɥɤɢ, ɫɦ 0–1 2–4 3–5 4–6 5–8 

Ɇɨɳɧɨɫɬɶ ɝɭɦɭɫɨɜɨ-

ɚɤɤɭɦɭɥɹɬɢɜɧɨɣ ɬɨɥɳɢ, ɫɦ 
1–4 2–6 3–8 4–12 15–20 

Ɏɢɡɢɱɟɫɤɚɹ ɝɥɢɧɚ, % 60 45 40 30 25 

ȼɥɚɠɧɨɫɬɶ ɨɬ ɨɛɴɟɦɚ, % 21,30 30,40 35,65 38,45 48,55 

Ɉɛɴɟɦɧɵɣ ɜɟɫ, ɝ/ɫɦ3
 1,35 1,20 1,15 1,05 0,85 

ɍɞɟɥɶɧɵɣ ɜɟɫ, ɝ/ɫɦ3
 2,75 2,55 2,45 2,30 1,90 

ɉɨɪɢɫɬɨɫɬɶ, % 35,20 48,20 54,30 60,35 68,70 

Ⱥɷɪɚɰɢɹ, % 11,15 15,25 24,45 28,40 45,35 

ɇɚɪɭɲɟɧɢɟ  
ɨɪɝɚɧɨɝɟɧɧɨɣ ɬɨɥɳɢ, % 

70 60 40 20 5 

Ɂɚɯɥɚɦɥɟɧɧɨɫɬɶ ɩɨɱɜɵ, % 50 30 25 15 0 

Ʉɚɦɟɧɢɫɬɨɫɬɶ, % 35 25 20 10 5 

Ⱥɧɬɪɨɩɨɝɟɧɧɵɟ  
ɜɤɥɸɱɟɧɢɹ, % 

40 30 15 10 0 

 

ȼ ɩɨɱɜɚɯ ɧɚɛɥɸɞɚɸɬɫɹ ɭɩɥɨɬɧɟɧɢɟ ɜɟɪɯɧɢɯ ɝɨɪɢɡɨɧɬɨɜ, ɜ ɪɹɞɟ ɫɥɭɱɚɟɜ 
ɩɨɥɧɨɟ ɢɯ ɭɧɢɱɬɨɠɟɧɢɟ, ɢɡɦɟɧɟɧɢɟ ɜ ɪɚɫɩɨɥɨɠɟɧɢɢ ɝɨɪɢɡɨɧɬɨɜ ɜ ɫɢɫɬɟɦɟ 
ɩɨɱɜɟɧɧɨɝɨ ɩɪɨɮɢɥɹ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɜ ɐɟɧɬɪɚɥɶɧɨɦ ɨɤɪɭɝɟ ɫ 
ɭɜɟɥɢɱɟɧɢɟɦ ɫɬɟɩɟɧɢ ɪɟɤɪɟɚɰɢɨɧɧɨɣ ɧɚɝɪɭɡɤɢ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɠɚɟɬɫɹ ɦɨɳ-
ɧɨɫɬɶ ɥɟɫɧɨɣ ɩɨɞɫɬɢɥɤɢ ɢ ɝɭɦɭɫɨɜɨ-ɚɤɤɭɦɭɥɹɬɢɜɧɨɣ ɬɨɥɳɢ ɩɨɱɜ, ɭɜɟɥɢɱɢ-
ɜɚɟɬɫɹ ɫɨɞɟɪɠɚɧɢɟ ɮɢɡɢɱɟɫɤɨɣ ɝɥɢɧɵ (ɱɚɫɬɢɰɵ < 0,01 ɦɦ), ɩɥɨɬɧɨɫɬɢ ɜɟɪɯ-
ɧɢɯ ɝɨɪɢɡɨɧɬɨɜ ɩɨɱɜ (ɜ 1,5–2 ɪɚɡɚ), ɭɦɟɧɶɲɚɟɬɫɹ ɜɥɚɠɧɨɫɬɶ (ɧɚ 60 %), ɩɨɪɢ-
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ɫɬɨɫɬɶ (ɧɚ 50 %) ɢ ɚɷɪɚɰɢɹ (ɧɚ 75 %). Ɉ ɧɚɪɭɲɟɧɢɢ ɩɨɱɜɟɧɧɨɝɨ ɩɨɤɪɨɜɚ ɜɨ 
ɜɫɟɯ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɨɤɪɭɝɚɯ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɬɚɤɠɟ ɬɚɤɢɟ ɫɩɟɰɢɮɢɱɟ-
ɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ, ɤɚɤ ɢɡɦɟɧɟɧɢɟ ɨɪɝɚɧɨɝɟɧɧɨɣ ɬɨɥɳɢ, ɜɨɡɪɚɫɬɚɧɢɟ ɩɪɨɰɟɧɬɚ 
ɤɚɦɟɧɢɫɬɨɫɬɢ ɜ ɫɥɨɟ 0,2 ɦ, ɚ ɬɚɤɠɟ ɤɨɥɢɱɟɫɬɜɚ ɚɧɬɪɨɩɨɝɟɧɧɵɯ ɜɤɥɸɱɟɧɢɣ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɜ ɝɨɪɢɡɨɧɬɚɯ ɩɨɱɜɵ (ɫɦ. ɬɚɛɥ. 4). Ɉɩɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɩɨɱɜ 
ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɥ, ɱɬɨ ɜ ɨɛɪɚɡɰɚɯ, ɨɬɨɛɪɚɧɧɵɯ ɜɛɥɢɡɢ ɩɪɨɦɡɨɧɵ ɢ ɜ ɐɟɧ-
ɬɪɚɥɶɧɨɦ ɨɤɪɭɝɟ, ɩɪɟɨɛɥɚɞɚɸɬ ɬɚɤɢɟ ɱɚɫɬɢɰɵ ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟ-
ɧɢɹ, ɤɚɤ ɡɨɥɚ, ɤɢɪɩɢɱɧɚɹ ɤɪɨɲɤɚ, ɫɚɠɚ, ɲɥɚɤ, ɢɡɜɟɫɬɶ ɢ ɭɝɨɥɶ (ɪɢɫ. 5). ȼ 
ɭɫɥɨɜɢɹɯ ɢɧɬɟɧɫɢɜɧɨɝɨ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɜ ɩɨɱɜɟɧɧɨɦ ɩɪɨɮɢɥɟ 
ɧɚɛɥɸɞɚɟɬɫɹ ɬɚɤɠɟ ɩɨɹɜɥɟɧɢɟ ɧɟɯɚɪɚɤɬɟɪɧɵɯ ɥɢɧɡ, ɩɨɬɟɤɨɜ, ɩɪɨɫɥɨɟɤ ɢ ɩɹ-
ɬɟɧ (ɪɢɫ. 6, ɚ). Ʉɪɨɦɟ ɷɬɨɝɨ, ɜ ɩɨɱɜɚɯ ɭɫɢɥɢɜɚɸɬɫɹ ɩɪɨɰɟɫɫɵ ɨɝɥɟɟɧɢɹ ɢ ɜɬɨ-
ɪɢɱɧɨɝɨ ɡɚɫɨɥɟɧɢɹ, ɤɨɬɨɪɵɟ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɨɫɜɟɬɥɟɧɢɟɦ (ɛɟɥɟɫɨɫɬɶɸ) ɝɨ-
ɪɢɡɨɧɬɨɜ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɩɨɱɜɟɧɧɨɝɨ ɩɪɨɮɢɥɹ ɢ ɭɬɹɠɟɥɟɧɢɟɦ ɝɪɚɧɭɥɨɦɟɬ-
ɪɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɜ ɧɢɠɧɢɯ ɫɥɨɹɯ (ɪɢɫ. 6, ɛ).  

ɋɭɳɟɫɬɜɟɧɧɵɦ ɫɥɟɞɫɬɜɢɟɦ ɬɟɯɧɨɝɟɧɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɩɨɱɜ ɧɚ ɨɛɫɥɟɞɨ-
ɜɚɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɹɜɥɹɟɬɫɹ ɢɡɦɟɧɟɧɢɟ ɢɯ ɤɢɫɥɨɬɧɨ-ɨɫɧɨɜɧɨɝɨ ɛɚɥɚɧɫɚ. ȼ 
ɩɨɱɜɚɯ, ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɜɛɥɢɡɢ ɩɪɨɦɵɲɥɟɧɧɨɣ ɡɨɧɵ, ɜ ɥɟɫɧɨɣ ɩɨɞɫɬɢɥɤɟ 
ɢ ɜɟɪɯɧɢɯ ɝɨɪɢɡɨɧɬɚɯ ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ ɢɡɦɟɧɟɧɢɟ ɤɢɫɥɨɬɧɨɫɬɢ ɜ ɫɬɨɪɨɧɭ ɳɟ-
ɥɨɱɧɵɯ ɡɧɚɱɟɧɢɣ (ɪɇɇ2Ɉ – ɞɨ 7,5–8,1), ɢɫɤɥɸɱɟɧɢɟ ɫɨɫɬɚɜɥɹɟɬ ɉɉ 1 ɜɛɥɢɡɢ 
ɚɥɸɦɢɧɢɟɜɨɝɨ ɡɚɜɨɞɚ (ɪɇɇ2Ɉ – 5,2–5,5). ɉɨɞɳɟɥɚɱɢɜɚɧɢɟ ɩɨɱɜɟɧɧɨɝɨ ɪɚɫ-
ɬɜɨɪɚ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɜɵɡɜɚɧɨ ɨɫɟɞɚɧɢɟɦ ɝɪɭɛɨɞɢɫɩɟɪɫɧɵɯ ɮɪɚɤɰɢɣ ɩɪɨ-
ɦɵɲɥɟɧɧɵɯ ɚɷɪɨɡɨɥɟɣ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɱɜɵ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɢ ɡɚɝɪɹɡɧɟɧɢɢ 
ɩɨɱɜ ɮɬɨɪɢɞɚɦɢ ɩɪɨɢɫɯɨɞɢɬ ɢɡɦɟɧɟɧɢɟ ɫɨɫɬɚɜɚ ɉɉɄ, ɜ ɩɨɱɜɟɧɧɨɦ ɪɚɫɬɜɨɪɟ 
ɨɛɪɚɡɭɸɬɫɹ ɮɬɨɪɢɞɵ ɤɚɥɶɰɢɹ, ɯɢɦɢɱɟɫɤɨɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɤɨɬɨɪɵɯ ɞɨ ɝɢɞ-
ɪɨɤɚɪɛɨɧɚɬɨɜ ɢ ɛɢɤɚɪɛɨɧɚɬɨɜ ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɨɜɵɲɟɧɧɨɣ ɳɟɥɨɱɧɨɫɬɢ ɩɨɱɜ. 
ȼ ɐɟɧɬɪɚɥɶɧɨɦ ɨɤɪɭɝɟ ɩɨɤɚɡɚɬɟɥɢ ɤɢɫɥɨɬɧɨɫɬɢ ɞɥɹ ɥɟɫɧɨɣ ɩɨɞɫɬɢɥɤɢ ɢ 
ɜɟɪɯɧɢɯ ɝɨɪɢɡɨɧɬɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɫɥɚɛɨɤɢɫɥɵɦ ɢ ɧɟɣɬɪɚɥɶɧɵɦ ɡɧɚɱɟɧɢɹɦ 
(ɪɇɇ2Ɉ – 5,6–6,5), ɜ ɉɚɞɭɧɫɤɨɦ ɢ ɉɪɚɜɨɛɟɪɟɠɧɨɦ ɨɤɪɭɝɚɯ – ɫɥɚɛɨ- ɢ ɫɪɟɞ-
ɧɟɤɢɫɥɵɦ (ɪɇɇ2Ɉ – ɜ ɫɪɟɞɧɟɦ 5,1–6,1), ɧɚ ɮɨɧɨɜɵɯ ɬɟɪɪɢɬɨɪɢɹɯ ɤɢɫɥɨɬ-
ɧɨɫɬɶ ɧɚɯɨɞɢɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 4,7–5,3. ɂɡɦɟɧɟɧɢɟ ɤɢɫɥɨɬɧɨɫɬɢ ɩɨɱɜ ɩɪɢɜɨɞɢɬ 
ɤ ɡɧɚɱɢɬɟɥɶɧɨɦɭ ɢɡɦɟɧɟɧɢɸ ɷɥɟɦɟɧɬɨɜ ɩɢɬɚɧɢɹ ɜ ɫɨɫɬɚɜɟ ɉɉɄ: ɭɪɨɜɟɧɶ ɨɛ-
ɦɟɧɧɵɯ ɮɨɪɦ ɤɚɥɶɰɢɹ ɜ ɜɟɪɯɧɢɯ ɝɨɪɢɡɨɧɬɚɯ ɩɨɱɜ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɩɨ ɫɪɚɜɧɟ-
ɧɢɸ ɫ ɮɨɧɨɜɵɦ ɜ 2–6 ɪɚɡ, ɦɚɝɧɢɹ ɢ ɤɚɥɢɹ – ɞɨ 2 ɪɚɡ, ɧɚɬɪɢɹ – ɞɨ 10 ɪɚɡ.  
Ɉ ɩɨɫɬɭɩɥɟɧɢɢ ɷɬɢɯ ɷɥɟɦɟɧɬɨɜ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɩɨɱɜɵ ɫ ɬɟɯɧɨɝɟɧɧɵɦɢ ɜɵ-
ɛɪɨɫɚɦɢ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɞɨɫɬɨɜɟɪɧɵɟ ɤɨɪɪɟɥɹɰɢɨɧɧɵɟ ɫɜɹɡɢ (r = 0,75–

0,90) ɦɟɠɞɭ ɢɯ ɫɨɞɟɪɠɚɧɢɟɦ ɜ ɨɪɝɚɧɢɱɟɫɤɨɣ ɩɨɞɫɬɢɥɤɟ ɢ ɜ ɧɢɠɟɥɟɠɚɳɢɯ 
ɩɨɱɜɟɧɧɵɯ ɝɨɪɢɡɨɧɬɚɯ. ɍɫɬɚɧɨɜɥɟɧɨ ɬɚɤɠɟ, ɱɬɨ ɩɪɢ ɡɚɝɪɹɡɧɟɧɢɢ ɩɨɱɜ, ɜɵ-
ɡɵɜɚɸɳɟɦ ɫɞɜɢɝ ɪɟɚɤɰɢɢ ɩɨɱɜɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ ɜ ɫɥɚɛɨɳɟɥɨɱɧɨɣ ɞɢɚɩɚɡɨɧ, 
ɩɪɨɢɫɯɨɞɢɬ ɭɜɟɥɢɱɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɨɞɜɢɠɧɨɣ ɫɟɪɵ, ɤɨɬɨɪɚɹ ɜ ɞɚɥɶɧɟɣ-
ɲɟɦ ɫ ɫɨɟɞɢɧɟɧɢɹɦɢ ɤɚɥɶɰɢɹ ɚɤɬɢɜɧɨ ɜɯɨɞɢɬ ɜ ɫɨɫɬɚɜ ɤɨɦɩɥɟɤɫɧɵɯ ɨɪɝɚɧɢ-
ɱɟɫɤɢɯ ɢ ɦɢɧɟɪɚɥɶɧɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɚ ɬɚɤɠɟ ɯɢɦɢɱɟɫɤɢ ɫɜɹɡɵɜɚɟɬɫɹ ɫ ɨɛɪɚ-
ɡɨɜɚɧɢɟɦ ɫɥɚɛɨɪɚɫɬɜɨɪɢɦɨɝɨ ɝɢɩɫɚ. 
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ɂɡɜɟɫɬɢɹ ɂɪɤɭɬɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ  
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Ɋɢɫ. 5. Ⱥɧɬɪɨɩɨɝɟɧɧɵɟ ɱɚɫɬɢɰɵ ɜ ɨɛɪɚɡɰɚɯ ɧɚɪɭɲɟɧɧɵɯ ɩɨɱɜ (ɭɜɟɥɢɱɟɧɢɟ ɜ 100 ɪɚɡ) 

   
ɚ)        ɛ) 

Ɋɢɫ. 6. ɉɪɢɫɭɬɫɬɜɢɟ ɥɢɧɡ, ɩɨɬɟɤɨɜ, ɩɪɨɫɥɨɟɤ, ɩɹɬɟɧ (ɚ) ɢ ɛɟɥɟɫɨɫɬɢ (ɛ) 
 ɜ ɚɧɬɪɨɩɨɝɟɧɧɨ ɧɚɪɭɲɟɧɧɵɯ ɩɨɱɜɚɯ ɜɛɥɢɡɢ ɩɪɨɦɡɨɧɵ 
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ȼɵɹɜɥɟɧɨ, ɱɬɨ ɧɚ ɬɟɪɪɢɬɨɪɢɹɯ ɜɛɥɢɡɢ ɩɪɨɦɡɨɧɵ ɜ ɨɪɝɚɧɢɱɟɫɤɨɣ ɩɨɞ-
ɫɬɢɥɤɟ ɢ ɜɟɪɯɧɢɯ ɝɭɦɭɫɨɜɵɯ ɝɨɪɢɡɨɧɬɚɯ ɩɨɱɜ ɪɟɝɢɫɬɪɢɪɭɸɬɫɹ ɜɵɫɨɤɢɟ ɤɨɧ-
ɰɟɧɬɪɚɰɢɢ ɬɹɠɟɥɵɯ ɦɟɬɚɥɥɨɜ (ɩɪɟɜɵɲɟɧɢɟ ɮɨɧɨɜɨɝɨ ɭɪɨɜɧɹ ɩɨɥɥɸɬɚɧɬɨɜ 
ɞɨɫɬɢɝɚɟɬ 8–25 ɪɚɡ). Ɋɹɞ ɧɚɤɨɩɥɟɧɢɹ ɬɹɠɟɥɵɯ ɦɟɬɚɥɥɨɜ, ɫɨɝɥɚɫɧɨ ɤɨɷɮɮɢ-
ɰɢɟɧɬɚɦ ɤɨɧɰɟɧɬɪɚɰɢɣ, ɩɪɟɞɫɬɚɜɥɟɧ ɫɥɟɞɭɸɳɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ:  
Sr > Mo > Cu > Pb > Cr > Cd > Zn > Ni > Li> Fe > Co> Mn. ȼ ɝɨɪɨɞɫɤɨɣ ɡɨɧɟ, 
ɨɫɨɛɟɧɧɨ ɜ ɐɟɧɬɪɚɥɶɧɨɦ ɨɤɪɭɝɟ, ɭɪɨɜɟɧɶ ɡɚɝɪɹɡɧɟɧɢɹ ɩɨɱɜ ɬɚɤɠɟ ɩɨɜɵɲɟɧ 
(ɞɨ 4–15 ɪɚɡ), ɱɬɨ ɹɜɥɹɟɬɫɹ ɫɥɟɞɫɬɜɢɟɦ ɡɚɝɪɹɡɧɟɧɢɹ ɜɵɛɪɨɫɚɦɢ ɚɜɬɨɬɪɚɧɫ-
ɩɨɪɬɚ ɢ ɩɟɪɟɧɨɫɚ ɬɟɯɧɨɝɟɧɧɵɯ ɷɦɢɫɫɢɨɧɧɵɯ ɩɨɬɨɤɨɜ ɨɬ ɩɪɨɦɵɲɥɟɧɧɵɯ 
ɩɪɟɞɩɪɢɹɬɢɣ. ɉɨ ɤɨɷɮɮɢɰɢɟɧɬɚɦ ɤɨɧɰɟɧɬɪɚɰɢɣ ɬɹɠɟɥɵɟ ɦɟɬɚɥɥɵ ɪɚɫɩɨɥɚ-
ɝɚɸɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: Pb > Cd > Cu > Sr > Mo > Cr > Zn > Ni > Fe > 

> Mn > Li > Co. ɇɚ ɦɟɧɟɟ ɡɚɝɪɹɡɧɟɧɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ (ɉɪɚɜɨɛɟɪɟɠɧɵɣ 
ɨɤɪɭɝ) ɪɹɞ ɧɚɤɨɩɥɟɧɢɹ ɬɹɠɟɥɵɯ ɦɟɬɚɥɥɨɜ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɚɦ ɢɯ ɤɨɧɰɟɧɬɪɚ-
ɰɢɣ ɛɥɢɡɨɤ ɤ ɮɨɧɨɜɨɦɭ ɢ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: Fe > Mn > Cu > Zn > Sr >  

> Cr > Pb > Cd > Mo >Ni > Li > Co. 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ, ɱɬɨ, ɧɟɫɦɨɬɪɹ ɧɚ ɜɵɫɨɤɭɸ ɫɬɟɩɟɧɶ 
ɬɟɯɧɨɝɟɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ, ɩɨɱɜɚ ɤɚɤ ɤɨɦɩɨɧɟɧɬ ɥɟɫɧɵɯ ɛɢɨɝɟɨɰɟɧɨɡɨɜ ɫɨ-
ɯɪɚɧɹɟɬ ɛɨɥɶɲɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɩɪɨɦɵɲɥɟɧɧɵɯ ɷɦɢɫɫɢɣ, ɱɟɦ 
ɪɚɫɬɢɬɟɥɶɧɨɫɬɶ. Ɉɛɭɫɥɨɜɥɟɧɨ ɷɬɨ ɬɟɦ, ɱɬɨ ɩɨɱɜɟɧɧɵɟ ɫɜɨɣɫɬɜɚ ɢ ɩɪɨɰɟɫɫɵ 
ɫɩɨɫɨɛɧɵ ɪɟɝɭɥɢɪɨɜɚɬɶɫɹ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɞɥɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɛɭɮɟɪɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɶɸ, ɤɨɬɨɪɚɹ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɨɛɭɫɥɨɜɥɟɧɚ ɯɢɦɢɱɟɫɤɢɦ ɫɨɫɬɚ-
ɜɨɦ ɩɨɱɜ, ɤɢɫɥɨɬɧɨ-ɳɟɥɨɱɧɵɦɢ ɭɫɥɨɜɢɹɦɢ, ɫɨɫɬɚɜɨɦ ɨɛɦɟɧɧɵɯ ɤɚɬɢɨɧɨɜ ɜ 
ɉɉɄ, ɫɨɞɟɪɠɚɧɢɟɦ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ. ɉɨɫɤɨɥɶɤɭ ɧɚ ɨɛɫɥɟɞɨɜɚɧɧɨɣ 
ɬɟɪɪɢɬɨɪɢɢ ɧɚɢɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɢɦɟɸɬ ɞɟɪɧɨɜɨ-ɤɚɪɛɨɧɚɬɧɵɟ ɩɨɱ-
ɜɵ ɫ ɯɨɪɨɲɨ ɪɚɡɜɢɬɨɣ ɨɪɝɚɧɢɱɟɫɤɨɣ ɩɨɞɫɬɢɥɤɨɣ ɢ ɝɭɦɭɫɨɜɵɦɢ ɝɨɪɢɡɨɧɬɚ-
ɦɢ, ɤɨɬɨɪɵɟ ɫɨɞɟɪɠɚɬ ɨɫɧɨɜɧɵɟ ɡɚɩɚɫɵ ɛɭɮɟɪɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɢ ɛɢɨɝɟɧ-
ɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɢɦɟɸɬ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɫɜɹɡɢ ɫ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶɸ, ɬɨ ɦɨɠɧɨ 
ɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɬɶ ɨɛ ɭɫɬɨɣɱɢɜɨɫɬɢ ɛɢɨɝɟɨɰɟɧɨɡɨɜ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɚɧɬɪɨɩɨ-
ɝɟɧɧɵɯ ɮɚɤɬɨɪɨɜ ɜ ɰɟɥɨɦ. 

Ɂɚɤɥɸɱɟɧɢɟ 
ɉɪɨɜɟɞɟɧɚ ɨɰɟɧɤɚ ɧɚɪɭɲɟɧɧɨɫɬɢ ɥɟɫɧɵɯ ɛɢɨɝɟɨɰɟɧɨɡɨɜ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 

ɤɪɭɩɧɨɝɨ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɝɨɪɨɞɚ (ɝ. Ȼɪɚɬɫɤ) ɩɨ ɤɨɦɩɥɟɤɫɭ ɜɢɡɭɚɥɶɧɵɯ ɢ 
ɦɨɪɮɨɫɬɪɭɤɬɭɪɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɞɪɟɜɟɫɧɵɯ ɪɚɫɬɟɧɢɣ, ɫɨɫɬɨɹɧɢɸ ɬɪɚɜɹɧɨɝɨ 
ɩɨɤɪɨɜɚ, ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɦ ɢ ɮɢɡɢɱɟɫɤɢɦ ɫɜɨɣɫɬɜɚɦ ɩɨɱɜ, ɫɨɞɟɪɠɚɧɢɸ ɯɢ-
ɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɜ ɯɜɨɟ ɞɟɪɟɜɶɟɜ ɢ ɝɨɪɢɡɨɧɬɚɯ ɩɨɱɜɟɧɧɨɝɨ ɩɪɨɮɢɥɹ. 
ɇɚɢɛɨɥɟɟ ɫɢɥɶɧɚɹ ɧɚɪɭɲɟɧɧɨɫɬɶ ɥɟɫɧɵɯ ɛɢɨɝɟɨɰɟɧɨɡɨɜ ɜɵɹɜɥɹɟɬɫɹ ɜ 
ɨɤɪɟɫɬɧɨɫɬɹɯ ɩɪɨɦɵɲɥɟɧɧɨɣ ɡɨɧɵ ɢ ɜ ɐɟɧɬɪɚɥɶɧɨɦ ɨɤɪɭɝɟ ɝɨɪɨɞɚ, ɯɚɪɚɤɬɟ-
ɪɢɡɭɸɳɟɝɨɫɹ ɧɚɢɛɨɥɶɲɟɣ ɱɢɫɥɟɧɧɨɫɬɶɸ ɧɚɫɟɥɟɧɢɹ. ȼ ɦɟɧɶɲɟɣ ɫɬɟɩɟɧɢ 
ɧɚɪɭɲɟɧɧɨɫɬɶ ɥɟɫɧɵɯ ɛɢɨɝɟɨɰɟɧɨɡɨɜ ɜɵɪɚɠɟɧɚ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɉɚɞɭɧɫɤɨɝɨ 
ɨɤɪɭɝɚ, ɦɢɧɢɦɚɥɶɧɵɟ ɢɡɦɟɧɟɧɢɹ ɛɢɨɝɟɨɰɟɧɨɡɵ ɩɪɟɬɟɪɩɟɥɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
ɉɪɚɜɨɛɟɪɟɠɧɨɝɨ ɨɤɪɭɝɚ, ɧɚɢɛɨɥɟɟ ɭɞɚɥɟɧɧɨɝɨ ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɬɟɯɧɨɝɟɧɧɵɯ 
ɜɵɛɪɨɫɨɜ. ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ, ɱɬɨ ɢɡɦɟɧɟɧɢɹ ɤɚɱɟɫɬɜɟɧ-
ɧɵɯ ɢ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɥɟɫɧɵɯ ɛɢɨɝɟɨɰɟɧɨɡɨɜ ɜ ɝɨɪɨɞɫɤɨɣ ɫɪɟɞɟ 
ɨɛɭɫɥɨɜɥɟɧɵ ɪɹɞɨɦ ɧɟɝɚɬɢɜɧɵɯ ɮɚɤɬɨɪɨɜ, ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɦɢ ɢɡ ɤɨɬɨɪɵɯ 
ɫɥɭɠɚɬ ɬɟɯɧɨɝɟɧɧɨɟ ɡɚɝɪɹɡɧɟɧɢɟ ɢ ɜɵɫɨɤɚɹ ɪɟɤɪɟɚɰɢɨɧɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɩɨɱ-
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ɂɡɜɟɫɬɢɹ ɂɪɤɭɬɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ  
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ɜɟɧɧɵɣ ɩɨɤɪɨɜ. ɉɪɢ ɷɬɨɦ ɞɪɟɜɟɫɧɵɟ ɪɚɫɬɟɧɢɹ, ɬɪɚɜɹɧɢɫɬɵɣ ɹɪɭɫ ɢ ɜɟɪɯɧɢɟ 
ɩɨɱɜɟɧɧɵɟ ɝɨɪɢɡɨɧɬɵ ɧɚɢɛɨɥɟɟ ɫɢɥɶɧɨ ɩɨɞɜɟɪɝɚɸɬɫɹ ɚɧɬɪɨɩɨɝɟɧɧɨɣ ɬɪɚɧɫ-
ɮɨɪɦɚɰɢɢ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɢɡɦɟɧɟɧɢɟ ɢɯ ɩɚɪɚɦɟɬɪɨɜ ɚɞɟɤɜɚɬɧɨ ɨɬɪɚɠɚɟɬ 
ɫɨɫɬɨɹɧɢɟ ɥɟɫɧɵɯ ɛɢɨɝɟɨɰɟɧɨɡɨɜ ɜ ɰɟɥɨɦ. Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɞɟɧɧɵɯ ɤɨɦ-
ɩɥɟɤɫɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɪɟɞɫɬɚɜɥɹɸɬ ɢɧɬɟɪɟɫ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɪɟɤɨɦɟɧɞɚ-
ɰɢɣ ɩɨ ɫɨɯɪɚɧɟɧɢɸ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ ɝɨɪɨɞɫɤɢɯ ɥɟɫɨɜ ɤɚɤ ɨɫɧɨɜɧɨɝɨ ɡɚ-
ɳɢɬɧɨɝɨ ɛɚɪɶɟɪɚ (ɮɢɬɨɮɢɥɶɬɪɚ) ɜ ɩɪɨɦɵɲɥɟɧɧɵɯ ɝɨɪɨɞɚɯ. 

Ɋɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɩɪɢ ɱɚɫɬɢɱɧɨɣ ɮɢɧɚɧɫɨɜɨɣ ɩɨɞɞɟɪɠɤɟ ɊɎɎɂ, ɩɪɨ-
ɟɤɬ № 12-04-31036 ɦɨɥИɚ. 
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AssОssЦОЧЭ ШП FШrОsЭ BТШРОШМОЧШsТs AЧЭСrШpШРОЧТМ DОМХТЧО 
АТЭСТЧ UrЛКЧ TОrrТЭШrТОs (ЭСО BrКЭsФ МТЭв Кs MШНОХ) 
O. V. KКХЮРТЧК, O. V. SСОЫРТЧК, T. A. MТФСКТХШЯК 

SТЛОrТКЧ IЧsЭТЭЮЭО ШП PХКЧЭ PСвsТШХШРв КЧН BТШМСОmТsЭrв SB RA 

AЛsЭrКМЭ. Studies in the urban territories have been carried out in 2013-2015 using moni-

toring net-work with 14 plots. Systemic character of biogeocenosis disturbance was de-

tected. The forest bio-geocenosis decline have been assessed by survey of complex mor-

ЩСШЬЭЫЮМЭЮЫКХ КЧН ЯТЬЮКХ ЩКЫКЦОЭОЫЬ ПШЫ ЭЫООЬ, СОЫЛКРО, ЬШТХ, КЬ аОХХ КЬ Лв МШЧЭОЧЭ ШП МСОm-

ical elements in tree needles and in soil horizons. The plots were situated near the Bratsk 

ТЧНЮЬЭЫТКХ гШЧО, КЧН аТЭСТЧ ЭСО КЫОК ШП КХХ ЭСО МТЭв КНЦТЧТЬЭЫКЭТЯО НТЬЭЫТМЭ. TСО ЦШЬЭ СОКЯв 
decline in the biogeocenosis was revealed in the vicinity of industrial zone and within the 

CОЧЭЫКХ НТЬЭЫТМЭ. LОЬЬ НОМХТЧО аКЬ ПШЮЧН ШЧ ЭСО КЫОК ШП PКНЮЧ НТЬЭЫТМЭ, КЧН ЦТЧТЦКХ НОМХТЧО 
was revealed in Pravoberezhniy district which located in the large distance from industrial 

sources. The processes in the disturbance of soils were changes in acid-alkaline bal-КЧМО, 
ТЧМЫОКЬО ШП КММЮЦЮХКЭТШЧ ШП ЩШХХЮЭКЧЭЬ ТЧ ЬШТХ, КХЭОЫКЭТШЧ ТЧ ЩЫШЩШЫЭТШЧЬ ЛТШРОЧТМ ОХОЦОЧЭЬ 
ТЧ ЬШТХ ЬШХЮЭТШЧ. IЭ аКЬ ЬСШаЧ ЭСКЭ аТЭСТЧ ТЧНЮЬЭЫТКХ КЧН ЮЫЛКЧ ЭОЫЫТЭШЫТОЬ ЦКТЧ ПКМЭШЫЬ Кf-

fecting nega-tively on soils are a high level of air pollution and a heavy recreation load 

resulting to deterioration of morphological and physical soil parameters. Pronounced an-

ЭСЫШЩШРОЧТМ ЭЫКЧЬПШЫЦКЭТШЧ аКЬ ЬСШаЧ ТЧ ЭЫООЬ, СОЫЛКРО, ЮЩЩОЫ ЬШТХ СШЫТгШЧЬ. IЧНТМОЬ МКЧ 
use as a basis for elaboration a scale as-sessment of state forests disturbed by technogenic 

pollution. 

KОваШrНs: ЮЫЛКЧ ПШЫОЬЭЬ, КТЫ ЩШХХЮЭТШЧ, ЫОМЫОКЭТШЧ ХШКН, ЛТШРОШМОЧШЬТЬ НОМХТЧО. 
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