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Ⱦɨ ɧɚɫɬɨɹɳɟɝɨ ɜɪɟɦɟɧɢ ɧɟɞɨɫɬɚɬɨɱɧɨ ɨɩɪɟɞɟɥɟɧɨ ɦɟɫɬɨ ɢ ɪɨɥɶ ɜ ɫɭɤ-
ɰɟɫɫɢɨɧɧɨɣ ɞɢɧɚɦɢɤɟ ɥɟɫɨɜ ɬɚɤɨɣ ɜɚɠɧɨɣ ɝɪɭɩɩɵ, ɤɚɤ ɦɢɤɨɪɢɡɧɵɟ ɝɪɢɛɵ. 

Ɉɞɧɚɤɨ ɬɟɤɭɳɢɯ ɡɧɚɧɢɣ ɞɨɫɬɚɬɨɱɧɨ, ɱɬɨɛɵ ɩɪɟɞɩɨɥɚɝɚɬɶ, ɱɬɨ ɷɬɚ ɪɨɥɶ ɡɧɚ-
ɱɢɬɟɥɶɧɚ [1–9].  

ɂɡɜɟɫɬɧɵ ɦɢɤɨɪɢɡɧɨɫɬɶ ɪɚɫɬɟɧɢɣ, ɫɩɨɫɨɛɧɵɯ ɜɵɫɬɭɩɚɬɶ ɞɨɦɢɧɚɧɬɚɦɢ 

ɪɚɫɬɢɬɟɥɶɧɵɯ ɫɨɨɛɳɟɫɬɜ [10], ɪɚɡɧɚɹ ɬɟɫɧɨɬɚ ɫɜɹɡɢ ɫ ɦɢɤɨɪɢɡɧɵɦɢ ɝɪɢɛɚ-
ɦɢ ɪɚɫɬɟɧɢɣ ɪɚɡɧɵɯ ɷɤɨɥɨɝɨ-ɮɢɬɨɰɟɧɨɬɢɱɟɫɤɢɯ ɫɬɪɚɬɟɝɢɣ Ƚɪɚɣɦɚ–
Ɋɚɦɟɧɫɤɨɝɨ [11, 12]. ɍɫɢɥɟɧɢɟ ɬɟɫɧɨɬɵ ɫɜɹɡɢ ɫ ɦɢɤɨɪɢɡɧɵɦɢ ɝɪɢɛɚɦɢ ɩɨ-
ɤɚɡɚɧɨ ɜ ɯɨɞɟ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɫɭɤɰɟɫɫɢɹɦɢ [13–16].  

ɇɚɥɢɱɢɟ ɫɜɟɞɟɧɢɣ ɨɛ ɢɡɦɟɧɟɧɢɢ ɨɛɢɥɢɹ ɜɢɞɨɜ ɫɨɫɭɞɢɫɬɵɯ ɪɚɫɬɟɧɢɣ ɜ 
ɯɨɞɟ ɫɭɤɰɟɫɫɢɢ, ɢɞɭɳɟɣ ɩɨɫɥɟ ɪɭɛɨɤ, ɢ ɨ ɦɢɤɨɪɢɡɧɨɦ ɫɬɚɬɭɫɟ ɷɬɢɯ ɪɚɫɬɟ-
ɧɢɣ: ɢɯ ɫɩɨɫɨɛɧɨɫɬɢ ɤ ɦɢɤɨɪɢɡɨɨɛɪɚɡɨɜɚɧɢɸ ɢ ɟɝɨ ɚɤɬɢɜɧɨɫɬɢ [16], ɩɨɡɜɨ-
ɥɹɟɬ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɢɡɦɟɧɟɧɢɟ ɪɨɥɢ ɪɚɫɬɟɧɢɣ ɪɚɡɥɢɱɧɨɝɨ ɦɢɤɨɪɢɡɧɨɝɨ 
ɫɬɚɬɭɫɚ ɜ ɯɨɞɟ ɫɭɤɰɟɫɫɢɢ. ɋ ɩɪɢɦɟɧɟɧɢɟɦ ɷɬɨɝɨ ɦɟɬɨɞɢɱɟɫɤɨɝɨ ɩɪɢɟɦɚ ɩɨ-
ɤɚɡɚɧ ɭɧɢɜɟɪɫɚɥɶɧɵɣ ɯɨɞ ɩɟɪɜɢɱɧɵɯ ɢ ɜɬɨɪɢɱɧɵɯ ɚɜɬɨɝɟɧɧɵɯ ɫɭɤɰɟɫɫɢɣ 
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ɜ ɥɟɫɨɫɬɟɩɧɨɣ ɢ ɫɬɟɩɧɨɣ ɡɨɧɚɯ [17–20]. ɍɧɢɜɟɪɫɚɥɶɧɨɫɬɶ ɜɵɪɚɠɚɟɬɫɹ ɧɟ 
ɬɨɥɶɤɨ ɜ ɧɚɪɚɫɬɚɧɢɢ ɜ ɯɨɞɟ ɪɚɡɜɢɬɢɹ ɫɨɨɛɳɟɫɬɜ ɱɢɫɥɚ ɜɢɞɨɜ ɢ ɰɟɧɨɬɢɱɟ-
ɫɤɨɣ ɪɨɥɢ (ɨɛɢɥɢɹ) ɦɢɤɨɪɢɡɧɵɯ ɪɚɫɬɟɧɢɣ, ɧɨ ɢ ɜ ɫɬɚɛɢɥɢɡɚɰɢɢ ɧɚ ɩɨɡɞɧɢɯ 
ɷɬɚɩɚɯ ɫɨɨɬɧɨɲɟɧɢɹ ɧɟɦɢɤɨɪɢɡɧɵɟ / ɮɚɤɭɥɶɬɚɬɢɜɧɨ ɦɢɤɨɪɢɡɧɵɟ ɜɢɞɵ / 

ɨɛɥɢɝɚɬɧɨ ɦɢɤɨɪɢɡɧɵɟ ɜɢɞɵ ɜ ɞɨɜɨɥɶɧɨ ɭɡɤɢɯ ɩɪɟɞɟɥɚɯ [17]. 

ɐɟɥɶ ɪɚɛɨɬɵ – ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɨ ɦɢɤɨɪɢɡɧɨɦ ɫɬɚɬɭɫɟ ɜɢɞɨɜ ɪɚɫɬɟɧɢɣ ɞɥɹ ɨɛɴɹɫɧɟɧɢɹ ɦɟ-
ɯɚɧɢɡɦɨɜ ɫɭɤɰɟɫɫɢɣ ɪɚɫɬɢɬɟɥɶɧɵɯ ɫɨɨɛɳɟɫɬɜ ɧɚ ɩɪɢɦɟɪɟ ɚɧɚɥɢɡɚ ɩɨɫɥɟ-
ɞɨɜɚɬɟɥɶɧɨ ɫɦɟɧɹɸɳɢɯ ɞɪɭɝ ɞɪɭɝɚ ɜɢɞɨɜ ɞɪɟɜɟɫɧɵɯ ɜ ɯɨɞɟ ɲɢɪɨɤɨ ɪɚɫ-
ɩɪɨɫɬɪɚɧɟɧɧɵɯ ɜ ɬɚɟɠɧɨɣ ɡɨɧɟ ɜɬɨɪɢɱɧɵɯ ɫɭɤɰɟɫɫɢɣ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 
ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɪɭɛɤɚɯ. Ɋɚɧɟɟ ɩɨɞɨɛɧɚɹ ɡɚɞɚɱɚ ɧɟ ɪɟɲɚɥɚɫɶ, ɬɚɤ ɤɚɤ 
ɡɨɧɚɥɶɧɨ ɛɥɢɡɤɢɟ ɩɪɢɦɟɪɵ ɨɬɧɨɫɹɬɫɹ ɤ ɚɧɚɥɢɡɭ ɦɢɤɨɪɢɡɧɵɯ ɜɡɚɢɦɨɞɟɣ-

ɫɬɜɢɣ ɪɚɫɬɟɧɢɣ ɜ ɯɨɞɟ ɞɨɜɨɥɶɧɨ ɪɟɞɤɨ ɫɥɭɱɚɸɳɢɯɫɹ ɩɟɪɜɢɱɧɵɯ ɫɭɤɰɟɫ-
ɫɢɣ [4, 13–15]. 

Ɇɚɬɟɪɢɚɥ ɢ ɦɟɬɨɞɢɤɚ. Ⱥɧɚɥɢɡɢɪɨɜɚɥɢ ɩɪɨɟɤɬɢɜɧɨɟ ɩɨɤɪɵɬɢɟ ɞɪɟ-
ɜɟɫɧɵɯ ɪɚɫɬɟɧɢɣ ɜ ɪɹɞɚɯ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɞɢɧɚɦɢɤɢ ɩɨɫɥɟ ɫɩɥɨɲɧɵɯ 
ɪɭɛɨɤ ɜ ɫɪɟɞɧɟɬɚɟɠɧɵɯ ɢ ɸɠɧɨɬɚɟɠɧɵɯ ɥɟɫɚɯ ɫ ɩɪɟɨɛɥɚɞɚɧɢɟɦ ɟɥɢ (Picea 

abies) ɢ ɫɨɫɧɵ (Pinus sylvestris) ɜ ɋɟɜɟɪɨ-Ɂɚɩɚɞɧɵɯ ɪɚɣɨɧɚɯ ɊɎ. Ɋɹɞɵ ɭɫɬɚ-
ɧɨɜɥɟɧɵ ɢ ɨɩɢɫɚɧɵ ɞɥɹ ɨɞɢɧɚɤɨɜɵɯ ɬɢɩɨɜ ɥɟɫɨɪɚɫɬɢɬɟɥɶɧɵɯ ɭɫɥɨɜɢɣ ɧɚ 
ɩɨɫɬɨɹɧɧɵɯ ɩɪɨɛɧɵɯ ɩɥɨɳɚɞɹɯ ɢɥɢ ɧɚ ɫɦɟɠɧɵɯ, ɡɚɥɨɠɟɧɧɵɯ ɜ ɨɞɢɧɚɤɨ-
ɜɨɦ ɷɤɨɬɨɩɟ, ɧɨ ɯɚɪɚɤɬɟɪɢɡɭɟɦɵɯ ɪɚɡɥɢɱɧɨɣ ɞɚɜɧɨɫɬɶɸ ɪɭɛɤɢ. Ɍɢɩɵ ɥɟɫɨ-
ɪɚɫɬɢɬɟɥɶɧɵɯ ɭɫɥɨɜɢɣ, ɪɹɞɵ ɢ ɦɟɬɨɞɢɤɚ ɢɯ ɜɵɹɜɥɟɧɢɹ ɢ ɨɩɢɫɚɧɢɹ ɨɯɚɪɚɤ-
ɬɟɪɢɡɨɜɚɧɵ ɜ ɪɚɛɨɬɟ ȼ.ɇ. Ɏɟɞɨɪɱɭɤɚ ɢ ɞɪ. [21]. ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɨ ɞɜɚ 
ɪɹɞɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ: 1) ɟɥɶɧɢɤɨɜ ɱɟɪɧɢɱɧɵɯ ɧɚ ɧɨɪɦɚɥɶɧɨ ɞɪɟɧɢɪɨɜɚɧ-

ɧɵɯ ɛɟɫɤɚɪɛɨɧɚɬɧɵɯ ɫɭɝɥɢɧɤɚɯ ɢ ɞɜɭɱɥɟɧɧɵɯ ɧɚɧɨɫɚɯ; 2) ɫɨɫɧɹɤɨɜ ɛɪɭɫ-
ɧɢɱɧɵɯ ɧɚ ɧɨɪɦɚɥɶɧɨ ɞɪɟɧɢɪɨɜɚɧɧɵɯ ɩɟɫɤɚɯ. Ʉɚɠɞɵɣ ɪɹɞ ɩɪɟɞɫɬɚɜɥɟɧ ɭɫ-
ɪɟɞɧɟɧɧɵɦɢ ɝɟɨɛɨɬɚɧɢɱɟɫɤɢɦɢ ɨɩɢɫɚɧɢɹɦɢ ɫɬɚɞɢɣ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ 

ɫɭɤɰɟɫɫɢɢ ɫ ɪɚɡɥɢɱɧɨɣ ɞɚɜɧɨɫɬɶɸ ɪɭɛɤɢ ɨɬ ɜɵɪɭɛɨɤ ɞɨ ɭɫɥɨɜɧɨ-ɤɨɪɟɧɧɵɯ 
ɥɟɫɨɜ. ɋɭɤɰɟɫɫɢɹ ɧɚ ɦɟɫɬɟ ɟɥɶɧɢɤɨɜ ɢɞɟɬ ɫɨ ɫɦɟɧɨɣ ɟɥɶɧɢɤɨɜ ɧɚ ɛɟɪɟɡɧɹɤɢ 

ɢ ɨɫɢɧɧɢɤɢ, ɧɚ ɜɵɪɭɛɤɚɯ ɧɚ ɦɟɫɬɟ ɫɨɫɧɹɤɨɜ ɛɪɭɫɧɢɱɧɵɯ ɜɨɡɨɛɧɨɜɥɹɟɬɫɹ 
ɫɨɫɧɚ. Ʉɚɠɞɚɹ ɫɬɚɞɢɹ, ɜɵɞɟɥɟɧɧɚɹ ɜ ɪɚɛɨɬɟ, ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɧɚ ɫɪɟɞɧɢɦ 

ɜɨɡɪɚɫɬɨɦ [21]. 

ɉɨ ɥɢɬɟɪɚɬɭɪɧɵɦ ɞɚɧɧɵɦ [22–24] ɜɵɞɟɥɟɧɨ ɱɟɬɵɪɟ ɝɪɭɩɩɵ ɜɢɞɨɜ ɞɟ-
ɪɟɜɶɟɜ ɢ ɤɭɫɬɚɪɧɢɤɨɜ, ɪɚɡɥɢɱɚɸɳɢɯɫɹ ɩɨ ɦɢɤɨɪɢɡɧɨɦɭ ɫɬɚɬɭɫɭ (ɬɚɛɥ. 1): 

1) ɮɚɤɭɥɶɬɚɬɢɜɧɨ ɦɢɤɨɪɢɡɧɵɟ ɜɢɞɵ (noM/M), ɭɤɚɡɵɜɚɟɦɵɟ ɤɚɤ ɫɩɨɫɨɛɧɵɟ 
ɫɭɳɟɫɬɜɨɜɚɬɶ ɜ ɛɟɡɦɢɤɨɪɢɡɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɧɨ ɩɪɢ ɷɬɨɦ ɢ ɫɩɨɫɨɛɧɵɟ ɨɛɪɚ-
ɡɨɜɵɜɚɬɶ ɦɢɤɨɪɢɡɵ, ɧɟɡɚɜɢɫɢɦɨ ɚɪɛɭɫɤɭɥɹɪɧɵɟ ɢɥɢ ɷɤɬɨ-; 2) ɜɢɞɵ, ɧɟ ɭɤɚ-
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ɡɵɜɚɟɦɵɟ ɤɚɤ ɛɟɡɦɢɤɨɪɢɡɧɵɟ, ɮɨɪɦɢɪɭɸɳɢɟ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɢɥɢ ɩɪɟɢɦɭ-
ɳɟɫɬɜɟɧɧɨ ɚɪɛɭɫɤɭɥɹɪɧɵɟ ɦɢɤɨɪɢɡɵ, ɪɟɠɟ ɫɩɨɫɨɛɧɵɟ ɤ ɮɨɪɦɢɪɨɜɚɧɢɸ ɷɤ-
ɬɨɦɢɤɨɪɢɡ ɫ ɧɟɜɵɫɨɤɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ (AM/ECM); 3) ɜɢɞɵ ɬɨɥɶɤɨ ɫ ɷɤ-
ɬɨɦɢɤɨɪɢɡɚɦɢ ɫɪɟɞɧɟɦɢɤɨɪɢɡɧɵɟ ɩɨ [22] (ECM1); 4) ɜɢɞɵ ɬɨɥɶɤɨ ɫ 
ɷɤɬɨɦɢɤɨɪɢɡɚɦɢ ɜɵɫɨɤɨɦɢɤɨɪɢɡɧɵɟ ɩɨ [22] (ECM2). ɉɪɢ ɚɧɚɥɢɡɟ ɫɭɦɦɢ-

ɪɨɜɚɥɢ ɨɰɟɧɤɢ ɩɪɨɟɤɬɢɜɧɨɝɨ ɩɨɤɪɵɬɢɹ ɩɨ ɝɪɭɩɩɚɦ. Ⱥɧɚɥɢɡ ɡɚɜɢɫɢɦɨɫɬɟɣ 

ɫɭɦɦɚɪɧɨɝɨ ɩɪɨɟɤɬɢɜɧɨɝɨ ɩɨɤɪɵɬɢɹ ɝɪɭɩɩ ɜɢɞɨɜ ɜɟɥɢ ɦɟɬɨɞɨɦ ɧɚɢɦɟɧɶ-
ɲɢɯ ɤɜɚɞɪɚɬɨɜ ɜ ɫɪɟɞɟ Microsoft Excel 2013. Ɉɰɟɧɤɚ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɫɜɹɡɢ 

ɭɪɚɜɧɟɧɢɹ ɪɟɝɪɟɫɫɢɢ ɫ ɢɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɨɫɭɳɟɫɬɜɥɟɧɚ ɫ ɩɨɦɨɳɶɸ ɤɨ-
ɷɮɮɢɰɢɟɧɬɚ ɞɟɬɟɪɦɢɧɚɰɢɢ (R

2
). 

Ɋɟɡɭɥɶɬɚɬɵ ɢ ɨɛɫɭɠɞɟɧɢɟ. ɉɪɨɟɤɬɢɜɧɨɟ ɩɨɤɪɵɬɢɟ ɜɢɞɨɜ ɞɟɪɟɜɶɟɜ 
ɢ ɤɭɫɬɚɪɧɢɤɨɜ ɩɨ ɫɬɚɞɢɹɦ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɫɭɤɰɟɫɫɢɣ ɩɪɢɜɟɞɟɧɨ 
ɜ ɬɚɛɥ. 1 ɢ 2.  

Ɍɚɛɥɢɰ ɚ  1  

ɉɪɨɟɤɬɢɜɧɨɟ ɩɨɤɪɵɬɢɟ ɤɪɨɧ ɞɟɪɟɜɶɟɜ ɢ ɤɭɫɬɚɪɧɢɤɨɜ (%)  

ɜ ɪɹɞɭ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɟɥɶɧɢɤɨɜ ɱɟɪɧɢɱɧɵɯ ɩɨɫɥɟ ɪɭɛɤɢ 

ȼɢɞ 

ȼɪɟɦɹ ɩɨɫɥɟ ɪɭɛɤɢ, ɥɟɬ 
10 ± 2 51 ± 4 71 ± 4 111 ± 3 

Ʉɨɥɢɱɟɫɬɜɨ ɩɪɨɛɧɵɯ ɩɥɨɳɚɞɟɣ 

32 20 20 20 

Acer platanoides L. – – – 0,01 ± 0,0 

Alnus incana (L.) Moench 0,06 ± 0,0 – – 0,02 ± 0,0 

Betula pendula Roth 19,0 ± 0,8 21,0 ± 0,8 10,3 ± 3,4 6,0 ± 0,9 

Betula pubescens Ehrh. 5,2 ± 0,6 3,0 ± 0,8 3,0 ± 0,5 2,0 ± 0,6 

Picea abies (L.) H. Karst. 7,4 ± 1,6 19,0 ± 1,0 35,0 ± 1,7 61,0 ± 5,8 

Pinus sylvestris L. 0,6 ± 0,2 1,0 ± 0,3 3,0 ± 0,42 1,0 ± 0,4 

Populus tremula L. 20,8 ± 3,8 36,0 ± 4,3 38,0 ± 3,8 3,0 ± 0,3 

Frangula alnus Mill. 0,1 ± 0,0 0,1 ± 0,0 – 0,01 ± 0,0 

Juniperus communis L. 0,1 ± 0,0 0,1 ± 0,0 – 0,01 ± 0,0 

Lonicera xylosteum L. – – – 0,01 ± 0,0 

Ribes spicatum E. Robson – – – 0,01 ± 0,0 

Salix caprea L. 2,3 ± 1,4 - – 0,01 ± 0,0 

Salix cinerea L. – – – 0,01 ± 0,0 

Sorbus aucuparia L. 1,9 ± 0,3 2,0 ± 0,1 1,0 ± 0,1 1,0 ± 0,1 
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ɋɬɪɚɬɟɝɢɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɦɢɤɨɪɢɡɧɵɦɢ ɝɪɢɛɚɦɢ – ɮɚɤɭɥɶɬɚɬɢɜɧɚɹ 
ɦɢɤɨɪɢɡɧɨɫɬɶ, ɫɢɦɛɢɨɡ ɫ ɷɤɬɨɦɢɤɨɪɢɡɧɵɦɢ ɢɥɢ ɫ ɝɥɨɦɨɜɵɦɢ ɷɧɞɨɦɢɤɨ-
ɪɢɡɧɵɦɢ ɝɪɢɛɚɦɢ – ɩɨɤɚɡɚɧɵ ɞɥɹ ɞɟɪɟɜɶɟɜ ɢ ɤɭɫɬɚɪɧɢɤɨɜ ɜ ɬɚɛɥ. 3. Ɉɛɥɢ-

ɝɚɬɧɵɣ ɷɤɬɨɦɢɤɨɪɢɡɧɵɣ ɫɢɦɛɢɨɡ (ECM1, ECM2) ɱɚɳɟ ɜɫɬɪɟɱɚɟɬɫɹ ɭ ɞɟ-
ɪɟɜɶɟɜ (ɭ ɱɟɬɜɟɪɬɨɝɨ ɜɢɞɚ ɢɡ ɫɟɦɢ), ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɭɫɬɚɪɧɢɤɚɦɢ, ɫɪɟɞɢ 

ɤɨɬɨɪɵɯ ɜ ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɪɹɞɚɯ ɨɬɫɭɬɫɬɜɭɸɬ ɬɢɩɢɱɧɵɟ ɨɛɥɢɝɚɬɧɵɟ ɷɤɬɨ-
ɦɢɤɨɪɢɡɧɵɟ ɫɢɦɛɢɨɧɬɵ. Ɏɚɤɭɥɶɬɚɬɢɜɧɚɹ ɦɢɤɨɪɢɡɧɨɫɬɶ (noM/M) – ɫɩɨɫɨɛ-

ɧɨɫɬɶ ɫɭɳɟɫɬɜɨɜɚɬɶ ɛɟɡ ɦɢɤɨɪɢɡ, ɫɜɨɣɫɬɜɟɧɧɚ ɩɨɥɨɜɢɧɟ ɤɭɫɬɚɪɧɢɤɨɜ (ɬɪɟɯ 
ɜɢɞɨɜ) ɢ ɥɢɲɶ ɨɞɧɨɦɭ ɢɡ ɫɟɦɢ ɜɢɞɨɜ ɞɟɪɟɜɶɟɜ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɰɟɥɨɦ ɞɥɹ 
ɜɢɞɨɜ ɫ ɠɢɡɧɟɧɧɨɣ ɮɨɪɦɨɣ ɞɟɪɟɜɚ ɯɚɪɚɤɬɟɪɧɚ ɛóɥɶɲɚɹ ɬɟɫɧɨɬɚ ɫɜɹɡɢ ɫ 
ɫɢɦɛɢɨɬɪɨɮɧɵɦɢ ɝɪɢɛɚɦɢ, ɱɟɦ ɞɥɹ ɤɭɫɬɚɪɧɢɤɨɜ. Эɬɨ ɡɚɤɥɸɱɟɧɢɟ ɚɛɫɨ-
ɥɸɬɧɨ ɨɠɢɞɚɟɦɨ, ɢ ɦɵ ɩɪɢɜɨɞɢɦ ɟɝɨ ɥɢɲɶ ɜ ɤɚɱɟɫɬɜɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ 
ɡɚɦɟɱɚɧɢɹ ɩɟɪɟɞ ɨɛɫɭɠɞɟɧɢɟɦ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɫɭɤɰɟɫɫɢɨɧɧɨɝɨ ɢɡɦɟɧɟ-
ɧɢɹ ɰɟɧɨɬɢɱɟɫɤɨɣ ɪɨɥɢ ɪɚɫɬɟɧɢɣ ɪɚɡɧɨɝɨ ɦɢɤɨɪɢɡɧɨɝɨ ɫɬɚɬɭɫɚ. 

 

Ɍɚɛɥɢɰ ɚ  3  

Ɇɢɤɨɪɢɡɧɵɣ ɫɬɚɬɭɫ ɜɢɞɨɜ ɪɚɫɬɟɧɢɣ 

ȼɢɞ 
Ɇɢɤɨɪɢɡɧɵɣ ɫɬɚɬɭɫ 1

 

ɩɨ [22] ɩɨ [23, 24] ɩɪɢɧɹɬɵɣ ɜ ɪɚɛɨɬɟ 
Ⱦɟɪɟɜɶɹ 

Acer platanoides L. ɋɪɟɞɧɟ noM; AM; ECM noM/M 

Alnus incana (L.) Moench ɋɪɟɞɧɟ AM; ECM AM/ECM 

Betula pendula Roth ɋɪɟɞɧɟ ECM (+EEM) ECM1 

Betula pubescens Ehrh. ɋɪɟɞɧɟ ECM (+EEM) ECM1 

Picea abies (L.) H. Karst. ȼɵɫɨɤɨ ECM (+EEM) ECM2 

Pinus sylvestris L. ȼɵɫɨɤɨ ECM (+EEM) ECM2 

Populus tremula L. ɋɪɟɞɧɟ AM; ECM AM/ECM 

Ʉɭɫɬɚɪɧɢɤɢ 

Frangula alnus Mill. noM noM; AM; ECM noM/M 

Juniperus communis L. ɋɪɟɞɧɟ AM; ECM AM/ECM 

Lonicera xylosteum L. noM
2
 noM; AM noM/M 

Ribes spicatum E. Robson ɋɪɟɞɧɟ AM 
4
 AM/ECM

 5
 

Salix caprea L. ɋɪɟɞɧɟ 3
 AM; ECM AM/ECM 

Salix cinerea L. ɋɪɟɞɧɟ 3
 AM; ECM AM/ECM 

Sorbus aucuparia L. ɋɪɟɞɧɟ noM; AM; ECM noM/M 

ɉɪɢɦɟɱ ɚɧɢ ɹ . 1. ȼɵɫɨɤɨ – ɜɵɫɨɤɨɦɢɤɨɪɢɡɧɵɣ; ɫɪɟɞɧɟ – ɫɪɟɞɧɟɦɢɤɨɪɢɡ-
ɧɵɣ; AM – ɚɪɛɭɫɤɭɥɹɪɧɵɟ ɦɢɤɨɪɢɡɵ; ECM – ɷɤɬɨɦɢɤɨɪɢɡɧɵɣ (ECM1 – ɫɪɟɞɧɟ-; 
ECM2 – ɜɵɫɨɤɨ-); EEM – ɷɤɬɨɷɧɞɨɦɢɤɨɪɢɡɵ; noM – ɧɟɦɢɤɨɪɢɡɧɵɣ; noM/M – ɮɚ-
ɤɭɥɶɬɚɬɢɜɧɨ ɦɢɤɨɪɢɡɧɵɣ. 2. Ɉɰɟɧɤɚ ɞɥɹ Lonicera tatarica L. 3. Ⱦɥɹ ɪ. Salix 

ɜ ɰɟɥɨɦ. 4. Ⱦɥɹ ɛɥɢɡɤɨɝɨ ɜɢɞɚ Ribes rubrum L. 5. ɋ ɭɱɟɬɨɦ ɢɧɮɨɪɦɚɰɢɢ ɢɡ [25]. 
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Ɉɫɧɨɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɦɢɤɨɪɢɡɧɨɝɨ ɫɬɚɬɭɫɚ ɞɪɟɜɟɫɧɵɯ 
ɪɚɫɬɟɧɢɣ, ɧɚɛɥɸɞɚɸɳɢɟɫɹ ɜ ɪɹɞɚɯ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɟɥɨɜɵɯ ɢ ɫɨɫɧɨɜɵɯ ɥɟ-
ɫɨɜ, ɫɯɨɞɧɵ (ɪɢɫ. 1–4) ɢ ɫɜɨɞɹɬɫɹ ɤ ɫɥɟɞɭɸɳɟɦɭ.  

 

 
 

Ɋɢɫ. 1. ɂɡɦɟɧɟɧɢɹ ɫɭɦɦɚɪɧɨɝɨ ɩɪɨɟɤɬɢɜɧɨɝɨ ɩɨɤɪɵɬɢɹ ɜɢɞɨɜ ɞɟɪɟɜɶɟɜ  
ɢ ɤɭɫɬɚɪɧɢɤɨɜ, ɪɚɡɥɢɱɚɸɳɢɯɫɹ ɩɨ ɦɢɤɨɪɢɡɧɨɦɭ ɫɬɚɬɭɫɭ,  

ɜ ɯɨɞɟ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɭɤɰɟɫɫɢɢ ɩɨɫɥɟ ɪɭɛɤɢ ɟɥɶɧɢɤɨɜ ɱɟɪɧɢɱɧɵɯ  
ɧɚ ɧɨɪɦɚɥɶɧɨ ɞɪɟɧɢɪɨɜɚɧɧɵɯ ɫɭɝɥɢɧɤɚɯ ɢ ɞɜɭɱɥɟɧɧɵɯ ɧɚɧɨɫɚɯ,  

ɨɛɨɡɧɚɱɟɧɢɹ ɝɪɭɩɩ ɜɢɞɨɜ ɫɦ. ɜ ɩɪɢɦɟɱɚɧɢɢ ɤ ɬɚɛɥ. 3 
 

 
 

Ɋɢɫ. 2. ɂɡɦɟɧɟɧɢɟ ɫɭɦɦɚɪɧɨɝɨ ɩɪɨɟɤɬɢɜɧɨɝɨ ɩɨɤɪɵɬɢɹ ɜɢɞɨɜ ɞɟɪɟɜɶɟɜ  
ɢ ɤɭɫɬɚɪɧɢɤɨɜ, ɪɚɡɥɢɱɚɸɳɢɯɫɹ ɩɨ ɦɢɤɨɪɢɡɧɨɦɭ ɫɬɚɬɭɫɭ,  

ɜ ɯɨɞɟ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɭɤɰɟɫɫɢɢ ɩɨɫɥɟ ɪɭɛɤɢ ɫɨɫɧɹɤɨɜ ɛɪɭɫɧɢɱɧɵɯ  
ɧɚ ɧɨɪɦɚɥɶɧɨ ɞɪɟɧɢɪɨɜɚɧɧɵɯ ɩɟɫɤɚɯ,  

ɨɛɨɡɧɚɱɟɧɢɹ ɝɪɭɩɩ ɜɢɞɨɜ ɫɦ. ɜ ɩɪɢɦɟɱɚɧɢɢ ɤ ɬɚɛɥ. 3 
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ɐɟɧɨɬɢɱɟɫɤɚɹ ɪɨɥɶ ɮɚɤɭɥɶɬɚɬɢɜɧɨ ɦɢɤɨɪɢɡɧɵɯ ɪɚɫɬɟɧɢɣ, ɫɩɨɫɨɛɧɵɯ 
ɨɫɭɳɟɫɬɜɥɹɬɶ ɦɢɧɟɪɚɥɶɧɨɟ ɩɢɬɚɧɢɟ ɚɜɬɨɧɨɦɧɨ ɢ ɱɚɫɬɨ ɧɟɫɩɟɰɢɚɥɢɡɢɪɨ-
ɜɚɧɧɵɯ ɜ ɨɬɧɨɲɟɧɢɢ ɬɢɩɚ ɜɨɡɦɨɠɧɨɝɨ ɦɢɤɨɪɢɡɧɨɝɨ ɫɢɦɛɢɨɡɚ, ɧɢ ɜ ɟɥɶɧɢ-

ɤɚɯ, ɧɢ, ɨɫɨɛɟɧɧɨ, ɜ ɫɨɫɧɹɤɚɯ ɧɟ ɞɨɫɬɢɝɚɟɬ ɫɤɨɥɶɤɨ-ɧɢɛɭɞɶ ɡɧɚɱɢɬɟɥɶɧɵɯ 
ɭɪɨɜɧɟɣ (ɫɦ. ɪɢɫ. 1). ɉɪɢ ɷɬɨɦ ɱɢɫɥɨ ɜɢɞɨɜ ɷɬɨɣ ɝɪɭɩɩɵ ɞɨɜɨɥɶɧɨ ɡɧɚɱɢ-

ɬɟɥɶɧɨ: Acer platanoides, Frangula alnus, Lonicera xylosteum, Sorbus 

aucuparia. ɇɨ ɢɯ ɫɭɦɦɚɪɧɨɟ ɩɨɤɪɵɬɢɟ ɧɟ ɩɪɟɜɵɲɚɟɬ 3 % ɜ ɟɥɶɧɢɤɚɯ ɢ 2 % 

ɜ ɫɨɫɧɹɤɚɯ. Ʌɢɲɶ ɧɚ ɭɱɚɫɬɤɚɯ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɟɥɨɜɵɯ ɥɟɫɨɜ ɜɫɩɵɲɤɭ ɨɛɢ-

ɥɢɹ ɧɚ ɩɟɪɜɵɯ ɷɬɚɩɚɯ ɡɚɪɚɫɬɚɧɢɹ ɜɵɪɭɛɨɤ ɦɨɠɟɬ ɞɚɜɚɬɶ ɪɹɛɢɧɚ, ɞɨɫɬɢɝɚɹ 
ɩɨɤɪɵɬɢɹ ɛɨɥɟɟ 10 %. 

Ɋɚɡɥɢɱɧɵɦ ɨɛɪɚɡɨɦ ɜ ɯɨɞɟ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɫɭɤɰɟɫɫɢɣ ɢɡɦɟɧɹɟɬɫɹ 
ɩɨɤɪɵɬɢɟ ɧɟɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɦɢɤɨɪɢɡɧɵɯ ɪɚɫɬɟɧɢɣ (AM/ECM), ɫɩɨ-
ɫɨɛɧɵɯ ɨɞɧɨɜɪɟɦɟɧɧɨ ɮɨɪɦɢɪɨɜɚɬɶ ɷɤɬɨ- ɢ ɷɧɞɨɦɢɤɨɪɢɡɵ (ɫɦ. ɪɢɫ. 2). Ʉ 

ɷɬɨɣ ɝɪɭɩɩɟ ɨɬɧɟɫɟɧɵ ɜɢɞɵ: Alnus incana, Populus tremula, Juniperus 

communis, Ribes spicatum, Salix caprea, S. cinerea, ɫɭɦɦɚɪɧɨɟ ɩɪɨɟɤɬɢɜɧɨɟ 
ɩɨɤɪɵɬɢɟ ɤɨɬɨɪɵɯ ɩɨɜɵɲɚɟɬɫɹ ɞɨ 40 % ɜ ɪɹɞɭ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɟɥɶɧɢɤɚ 
ɱɟɪɧɢɱɧɨɝɨ, ɚ ɡɚɬɟɦ ɦɨɧɨɬɨɧɧɨ ɫɧɢɠɚɟɬɫɹ ɩɨ ɦɟɪɟ ɫɦɟɧɵ ɥɢɫɬɜɟɧɧɵɯ ɩɨ-
ɪɨɞ ɟɥɶɸ (ɬɚɛɥ. 1, ɪɢɫ. 1). ȼ ɪɹɞɭ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɫɨɫɧɹɤɨɜ ɛɪɭɫɧɢɱɧɵɯ ɷɬɢ 

ɜɢɞɵ ɢɝɪɚɸɬ ɧɟɡɧɚɱɢɬɟɥɶɧɭɸ ɪɨɥɶ, ɢɯ ɩɨɤɪɵɬɢɟ ɧɟ ɩɪɟɜɵɲɚɟɬ ɢ 1 % 

(ɬɚɛɥ. 2, ɪɢɫ. 2). 

Ɉɛɢɥɢɟ ɝɪɭɩɩɵ ɷɤɬɨɦɢɤɨɪɢɡɧɵɯ ɜɢɞɨɜ ɫɨ ɫɪɟɞɧɟɣ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ 

ɦɢɤɨɪɢɡɨɨɛɪɚɡɨɜɚɧɢɹ (ECM1), ɜ ɤɨɬɨɪɭɸ ɜɯɨɞɹɬ Betula pendula, 

B. pubescens, ɦɟɧɹɟɬɫɹ ɜ ɨɛɨɢɯ ɪɹɞɚɯ ɫɯɨɞɧɵɦ ɨɛɪɚɡɨɦ (ɬɚɛɥ. 1, 2; ɪɢɫ. 1, 2). 

Ɋɚɫɬɟɧɢɹ ɷɬɨɣ ɝɪɭɩɩɵ, ɦɚɥɨ ɨɛɢɥɶɧɵɟ ɜ ɬɟɱɟɧɢɟ ɩɟɪɜɵɯ 5–10 ɥɟɬ ɜɨɫɫɬɚ-
ɧɨɜɢɬɟɥɶɧɨɣ ɫɭɤɰɟɫɫɢɢ, ɤ 20–40 ɝɨɞɚɦ ɡɚɪɚɫɬɚɧɢɹ ɜɵɪɭɛɨɤ ɞɨɫɬɢɝɚɸɬ ɞɨ-
ɜɨɥɶɧɨ ɡɚɦɟɬɧɨɝɨ ɩɪɨɟɤɬɢɜɧɨɝɨ ɩɨɤɪɵɬɢɹ (ɞɨ 20–25 %) ɜ ɦɟɫɬɨɨɛɢɬɚɧɢɹɯ 
ɤɚɤ ɟɥɨɜɵɯ, ɬɚɤ ɢ ɫɨɫɧɨɜɵɯ ɥɟɫɨɜ. Ɉɞɧɚɤɨ ɡɚɬɟɦ ɤ ɜɨɡɪɚɫɬɭ ɨɫɧɨɜɧɨɣ ɩɨɪɨ-
ɞɵ ɩɨɪɹɞɤɚ 100–140 ɥɟɬ ɫɭɦɦɚɪɧɨɟ ɨɛɢɥɢɟ ɛɟɪɟɡ ɡɚɦɟɬɧɨ ɫɧɢɠɚɟɬɫɹ – ɞɨ 
8 % ɜ ɟɥɶɧɢɤɚɯ ɢ ɞɨ 2 % ɜ ɫɨɫɧɹɤɚɯ.  

ȿɞɢɧɫɬɜɟɧɧɚɹ ɝɪɭɩɩɚ ɜɢɞɨɜ, ɨɛɢɥɢɟ ɤɨɬɨɪɨɣ ɡɚɤɨɧɨɦɟɪɧɨ ɢ ɦɨɧɨɬɨɧɧɨ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɜ ɯɨɞɟ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɭɤɰɟɫɫɢɢ – ɨɛɥɢɝɚɬɧɨ ɷɤɬɨɦɢɤɨ-
ɪɢɡɧɵɟ ɯɜɨɣɧɵɟ (Picea abies ɢ Pinus sylvestris) (ɪɢɫ. 1, 2; ɬɚɛɥ. 1, 2). ɏɨɪɨɲɨ 
ɜɵɪɚɠɟɧɵ ɮɨɪɦɚɰɢɨɧɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɨɬɧɨɫɢ-

ɬɟɥɶɧɨ ɥɢɧɟɣɧɨɦ, ɩɨɫɬɟɩɟɧɧɨɦ ɧɚɪɚɳɢɜɚɧɢɢ ɩɪɨɟɤɬɢɜɧɨɝɨ ɩɨɤɪɵɬɢɹ ɟɥɢ 

ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɧɨɝɨ ɧɚɛɥɸɞɟɧɢɹɦɢ ɩɟɪɢɨɞɚ ɜɨɫɫɬɚɧɨɜɥɟ-
ɧɢɹ 0–140 ɥɟɬ ɢ ɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɛɵɫɬɪɨɣ ɫɬɚɛɢɥɢɡɚɰɢɢ ɩɨɤɪɵɬɢɹ ɫɨɫɧɵ ɤ 
ɩɟɪɢɨɞɭ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 40–60 ɥɟɬ.  
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Ⱥɧɚɥɢɡ ɢɡɥɨɠɟɧɧɵɯ ɞɚɧɧɵɯ ɩɨɡɜɨɥɹɟɬ ɜɫɤɪɵɬɶ ɜɚɠɧɭɸ ɡɚɤɨɧɨɦɟɪ-

ɧɨɫɬɶ, ɤɨɬɨɪɚɹ ɪɚɧɟɟ ɧɟ ɛɵɥɚ ɹɜɧɨ ɫɮɨɪɦɭɥɢɪɨɜɚɧɚ. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɚɹ 
ɫɦɟɧɚ ɜɢɞɨɜ ɞɪɟɜɟɫɧɵɯ ɪɚɫɬɟɧɢɣ ɜ ɯɨɞɟ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɚɜɬɨɝɟɧɧɨɣ 

ɫɭɤɰɟɫɫɢɢ ɬɚɟɠɧɵɯ ɷɤɨɫɢɫɬɟɦ ɩɪɨɢɫɯɨɞɢɬ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɭɜɟɥɢɱɟɧɢɹ 
ɬɟɫɧɨɬɵ ɫɜɹɡɢ ɫ ɦɢɤɨɪɢɡɧɵɦɢ, ɚ ɬɨɱɧɟɟ – ɫ ɷɤɬɨɦɢɤɨɪɢɡɧɵɦɢ ɝɪɢɛɚɦɢ. 

Эɬɭ ɫɦɟɧɭ, ɢɫɩɨɥɶɡɭɹ ɚɛɛɪɟɜɢɚɬɭɪɵ ɢɡ ɬɚɛɥ. 3, ɦɨɠɧɨ ɨɛɨɡɧɚɱɢɬɶ ɫɥɟ-
ɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: AM/ECM → ECM1 → ECM2 ɞɥɹ ɱɟɪɧɢɱɧɵɯ ɥɟɫɨɪɚɫ-
ɬɢɬɟɥɶɧɵɯ ɭɫɥɨɜɢɣ ɢ ECM1 → ECM2 ɞɥɹ ɫɨɫɧɹɤɨɜ ɛɪɭɫɧɢɱɧɵɯ. ȼ ɪɟ-
ɡɭɥɶɬɚɬɟ ɧɚɪɹɞɭ ɫ ɬɪɚɞɢɰɢɨɧɧɵɦ ɜɢɞɟɧɢɟɦ ɩɪɢɱɢɧ ɜɢɞɨɜɵɯ ɫɦɟɧ ɜ ɯɨɞɟ 
ɫɭɤɰɟɫɫɢɢ ɱɟɪɟɡ ɨɩɟɪɢɪɨɜɚɧɢɟ ɫɜɨɣɫɬɜɚɦɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɦɢ ɛɢɨɷɤɨɥɨ-

ɝɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɪɚɫɬɟɧɢɣ ɜ ɧɚɞɡɟɦɧɨɣ ɫɮɟɪɟ (ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɢ ɪɚɡ-
ɦɟɪɵ ɨɫɨɛɟɣ, ɬɟɧɟɜɵɧɨɫɥɢɜɨɫɬɶ, ɪɟɩɪɨɞɭɤɬɢɜɧɨɟ ɭɫɢɥɢɟ ɢ ɬ. ɩ.), ɫɬɚɧɨ-

ɜɢɬɫɹ ɜɨɡɦɨɠɧɵɦ ɧɟɩɪɨɬɢɜɨɪɟɱɢɜɨɟ ɱɚɫɬɧɨɟ ɨɛɴɹɫɧɟɧɢɟ ɦɟɯɚɧɢɡɦɨɜ 
ɫɭɤɰɟɫɫɢɣ ɪɚɫɬɢɬɟɥɶɧɵɯ ɫɨɨɛɳɟɫɬɜ ɧɚ ɨɫɧɨɜɚɧɢɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨ ɬɢɩɚɯ 

ɩɨɱɜɟɧɧɨɝɨ ɩɢɬɚɧɢɹ ɪɚɫɬɟɧɢɣ. ɉɨɞɨɛɧɨɟ ɨɛɴɹɫɧɟɧɢɟ, ɧɚɩɪɢɦɟɪ, ɦɨɠɟɬ 
ɛɵɬɶ ɬɚɤɢɦ: ɜ ɫɭɤɰɟɫɫɢɨɧɧɨ ɡɪɟɥɵɯ ɷɤɨɫɢɫɬɟɦɚɯ ɭɫɢɥɢɜɚɟɬɫɹ ɫɬɟɩɟɧɶ 
ɩɪɟɨɛɥɚɞɚɧɢɹ ɜɢɞɨɜ ɞɪɟɜɟɫɧɵɯ, ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɤ ɜɡɚɢɦɨɞɟɣɫɬɜɢɸ ɫ 
ɞɨɦɢɧɢɪɭɸɳɢɦ ɤɨɦɩɨɧɟɧɬɨɦ ɩɨɱɜɟɧɧɨɣ ɛɢɨɬɵ ɬɚɟɠɧɵɯ ɥɟɫɨɜ – ɫ ɷɤɬɨ-

ɦɢɤɨɪɢɡɧɵɦɢ ɝɪɢɛɚɦɢ. ɉɪɢ ɷɬɨɦ ɧɚ ɧɚɱɚɥɶɧɵɯ ɷɬɚɩɚɯ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶ-
ɧɵɯ ɫɭɤɰɟɫɫɢɣ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɨɛɢɥɢɹ (ɜɫɩɵɲɤɢ ɨɛɢɥɢɹ) ɦɨɝɭɬ ɞɨɫɬɢɝɚɬɶ 
ɜɢɞɵ, ɧɟɫɬɪɨɝɨ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɤ ɷɤɬɨɦɢɤɨɪɢɡɧɨɦɭ ɜɡɚɢɦɨɞɟɣɫɬɜɢɸ, 

ɬɚɤɢɟ ɤɚɤ Alnus incana, Populus tremula, Sorbus aucuparia. ȼ ɞɚɥɶɧɟɣɲɟɦ 

ɜɫɟ ɛɨɥɟɟ ɢ ɛɨɥɟɟ ɭɫɢɥɢɜɚɸɬɫɹ ɩɨɡɢɰɢɢ ɪɚɫɬɟɧɢɣ ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜɨɡ-
ɪɚɫɬɚɸɳɟɣ ɫɩɟɰɢɚɥɢɡɚɰɢɟɣ ɤ ɷɤɬɨɦɢɤɨɪɢɡɧɨɦɭ ɫɢɦɛɢɨɡɭ, ɫɧɚɱɚɥɚ ɷɬɨ 
ɫɪɟɞɧɟɦɢɤɨɪɢɡɧɵɟ ɛɟɪɟɡɵ (ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ Betula pendula), ɡɚɬɟɦ ɜɵ-

ɫɨɤɨɦɢɤɨɪɢɡɧɵɟ ɯɜɨɣɧɵɟ (Picea abies ɢ Pinus sylvestris). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 

ɞɨɫɬɚɬɨɱɧɨ ɞɨɩɭɫɬɢɬɶ, ɱɬɨ ɷɞɚɮɢɱɟɫɤɢɟ ɪɟɫɭɪɫɵ ɦɟɫɬɨɨɛɢɬɚɧɢɣ ɩɨ ɦɟɪɟ 
ɫɭɤɰɟɫɫɢɨɧɧɨɝɨ ɪɚɡɜɢɬɢɹ ɫɨɨɛɳɟɫɬɜ ɜɫɟ ɛɨɥɟɟ ɢ ɛɨɥɟɟ ɢɦɦɨɛɢɥɢɡɭɸɬɫɹ ɜ 
ɛɢɨɦɚɫɫɟ ɷɤɬɨɦɢɤɨɪɢɡɧɵɯ ɝɪɢɛɨɜ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɰɟɥɨɫɬɧɨɟ, ɧɟ ɬɪɟ-
ɛɭɸɳɟɟ ɩɪɢɜɥɟɱɟɧɢɹ ɞɪɭɝɢɯ ɩɪɟɞɩɨɥɨɠɟɧɢɣ, ɨɛɴɹɫɧɟɧɢɟ ɩɪɢɱɢɧ ɪɟɝɢɫɬ-
ɪɢɪɭɟɦɵɯ ɫɭɤɰɟɫɫɢɨɧɧɵɯ ɩɟɪɟɫɬɪɨɟɤ ɜ ɫɨɫɬɚɜɟ ɮɢɬɨɰɟɧɨɡɨɜ. ȼ ɬɚɤɨɦ 

ɫɥɭɱɚɟ ɪɟɚɥɢɡɚɰɢɸ ɫɬɪɚɬɟɝɢɢ ɩɨɱɜɟɧɧɨɝɨ ɩɢɬɚɧɢɹ ɜ ɨɛɥɢɝɚɬɧɨɦ ɫɢɦɛɢɨɡɟ 
ɫ ɷɤɬɨɦɢɤɨɪɢɡɧɵɦɢ ɝɪɢɛɚɦɢ ɫɥɟɞɭɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɫɟɥɟɤɬɢɜɧɨ ɜɚɠ-

ɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ, ɚ ɭɝɥɭɛɥɟɧɢɟ ɫɩɟɰɢɚɥɢɡɚɰɢɢ ɫɭɤɰɟɫɫɢɨɧɧɨ ɫɦɟɧɹɸ-

ɳɢɯ ɞɪɭɝ ɞɪɭɝɚ ɜɢɞɨɜ ɪɚɫɬɟɧɢɣ ɜ ɷɬɨɦ ɨɬɧɨɲɟɧɢɢ – ɤɚɤ ɨɞɢɧ ɢɡ ɦɟɯɚɧɢɡ-
ɦɨɜ ɫɭɤɰɟɫɫɢɢ. ɂɧɬɟɪɟɫɧɨ, ɱɬɨ ɤɚɤ ɫɪɟɞɢ ɞɟɪɟɜɶɟɜ, ɬɚɤ ɢ ɫɪɟɞɢ 

ɤɭɫɬɚɪɧɢɤɨɜ ɟɫɬɶ ɜɢɞɵ ɫ ɜɵɪɚɠɟɧɧɵɦɢ ɫɬɪɚɬɟɝɢɱɟɫɤɢɦɢ ɱɟɪɬɚɦɢ ɪɟɚɤ-
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ɬɢɜɧɨɫɬɢ (Sorbus aucuparia) ɢɥɢ ɬɨɥɟɪɚɧɬɧɨɫɬɢ (Acer platanoides, Lonicera 

xylosteum, Frangula alnus), ɤɨɬɨɪɵɟ ɫɩɨɫɨɛɧɵ ɪɟɚɥɢɡɨɜɵɜɚɬɶ ɲɢɪɨɤɢɣ 

ɫɩɟɤɬɪ ɦɢɤɨɪɢɡɧɵɯ ɫɜɹɡɟɣ: ɛɵɬɶ ɚɜɬɨɧɨɦɧɵɦɢ, ɮɨɪɦɢɪɨɜɚɬɶ ɚɪɛɭɫɤɭɥɹɪ-
ɧɵɟ ɢɥɢ ɷɤɬɨɦɢɤɨɪɢɡɵ. Ɇɨɠɧɨ ɞɨɩɭɫɬɢɬɶ, ɜɨ-ɩɟɪɜɵɯ, ɱɬɨ ɩɪɟɢɦɭɳɟɫɬ-
ɜɟɧɧɵɟ ɫɩɨɫɨɛɵ ɩɨɱɜɟɧɧɨɝɨ ɩɢɬɚɧɢɹ ɭ ɷɬɢɯ ɜɢɞɨɜ ɪɚɡɥɢɱɚɸɬɫɹ ɜ ɫɨɨɛɳɟ-
ɫɬɜɚɯ ɪɚɡɧɨɝɨ ɫɭɤɰɟɫɫɢɨɧɧɨɝɨ ɫɬɚɬɭɫɚ ɢ, ɜɨ-ɜɬɨɪɵɯ, ɱɬɨ ɨɬɫɭɬɫɬɜɢɟ 
ɫɬɪɨɝɨɣ ɫɩɟɰɢɚɥɢɡɚɰɢɢ ɜ ɨɬɧɨɲɟɧɢɢ ɬɢɩɚ ɩɨɱɜɟɧɧɨɝɨ ɩɢɬɚɧɢɹ (ɫɜɨɟɨɛ-

ɪɚɡɧɚɹ «ɩɨɥɢɬɪɨɮɧɨɫɬɶ» ɢɥɢ «ɦɢɤɫɨɬɪɨɮɧɨɫɬɶ», ɩɨ ɚɧɚɥɨɝɢɢ ɫ ɩɨɥɢɮɚɝɢ-

ɟɣ ɢɥɢ ɦɢɤɫɨɮɚɝɢɟɣ ɛɟɫɩɨɡɜɨɧɨɱɧɵɯ) ɩɨɡɜɨɥɹɟɬ ɢɦ ɚɞɚɩɬɢɪɨɜɚɬɶɫɹ ɤ ɲɢ-

ɪɨɤɨɦɭ ɞɢɚɩɚɡɨɧɭ ɭɫɥɨɜɢɣ, ɧɨ ɧɟ ɞɨɫɬɢɝɚɬɶ ɫɭɳɟɫɬɜɟɧɧɨɝɨ ɨɛɢɥɢɹ ɜ 
ɨɥɢɝɨɬɪɨɮɧɵɯ ɭɫɥɨɜɢɹɯ. 

ɇɟɡɧɚɱɢɬɟɥɶɧɨɟ ɭɱɚɫɬɢɟ ɧɟɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɦɢɤɨɪɢɡɧɵɯ ɪɚɫɬɟɧɢɣ 

(AM/ECM) ɜ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɦ ɪɹɞɭ ɫɨɫɧɹɤɨɜ ɛɪɭɫɧɢɱɧɵɯ ɫɜɹɡɚɧɨ ɫ ɢɯ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɫɨɤɨɣ ɬɪɟɛɨɜɚɬɟɥɶɧɨɫɬɶɸ ɤ ɩɨɱɜɟɧɧɨɦɭ ɩɥɨɞɨɪɨɞɢɸ ɢ ɟɝɨ 
ɧɢɡɤɢɦ ɭɪɨɜɧɟɦ ɜ ɛɪɭɫɧɢɱɧɵɯ ɥɟɫɨɪɚɫɬɢɬɟɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɬɚɤɨɜɵɦ ɜ ɱɟɪɧɢɱɧɵɯ. ȼ ɨɥɢɝɨɬɪɨɮɧɵɯ ɭɫɥɨɜɢɹɯ ɛɪɭɫɧɢɱɧɨɝɨ ɬɢɩɚ ɥɟɫɨ-

ɪɚɫɬɢɬɟɥɶɧɵɯ ɭɫɥɨɜɢɣ ɯɨɞɟ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɫɦɟɧ ɜɫɟɝɞɚ ɩɪɟɨɛɥɚɞɚɟɬ 
ɜɵɫɨɤɨ ɷɤɬɨɦɢɤɨɪɢɡɧɚɹ ɫɨɫɧɚ. 

Ɉɛɫɭɠɞɚɟɦɵɣ ɦɟɯɚɧɢɡɦ ɫɭɤɰɟɫɫɢɣ ɧɟ ɹɜɥɹɟɬɫɹ ɜɫɟɨɛɳɢɦ, ɜ ɬɨɦ ɩɥɚ-
ɧɟ, ɱɬɨ ɨɧ, ɨɱɟɜɢɞɧɨ, ɧɟ ɟɞɢɧɫɬɜɟɧɧɵɣ. ɋɩɪɚɜɟɞɥɢɜɵ, ɛɟɡɭɫɥɨɜɧɨ, ɢ ɢɧɵɟ, 
ɛɨɥɟɟ ɬɪɚɞɢɰɢɨɧɧɵɟ ɢɧɬɟɪɩɪɟɬɚɰɢɢ ɩɪɢɱɢɧ ɫɭɤɰɟɫɫɢɣ. ɉɨɦɢɦɨ ɷɬɨɝɨ, 

ɫɭɳɟɫɬɜɭɸɬ ɮɚɤɬɨɪɵ ɦɟɬɨɞɢɱɟɫɤɨɝɨ ɩɥɚɧɚ, ɨɝɪɚɧɢɱɢɜɚɸɳɢɟ ɧɚɞɟɠɧɨɫɬɶ 
ɜɵɫɤɚɡɚɧɧɵɯ ɩɨɥɨɠɟɧɢɣ. Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɨɱɟɜɢɞɧɨ, ɱɬɨ ɩɪɢɜɨɞɢɦɵɟ ɪɚɫ-
ɫɭɠɞɟɧɢɹ ɛɚɡɢɪɭɸɬɫɹ ɧɚ ɤɨɫɜɟɧɧɵɯ ɡɚɤɥɸɱɟɧɢɹɯ. Эɬɨɬ ɧɟɞɨɫɬɚɬɨɤ ɦɨɠɧɨ 

ɭɫɬɪɚɧɢɬɶ ɬɨɥɶɤɨ ɫɩɟɰɢɚɥɶɧɵɦɢ ɩɪɹɦɵɦɢ ɧɚɛɥɸɞɟɧɢɹɦɢ. ȼɨ-ɜɬɨɪɵɯ, ɰɟ-
ɧɨɬɢɱɟɫɤɚɹ ɡɧɚɱɢɦɨɫɬɶ ɪɚɫɬɟɧɢɣ ɢ ɢɯ ɝɪɭɩɩ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɩɨɤɚɡɚɬɟɥɟɦ 

ɩɪɨɟɤɬɢɜɧɨɝɨ ɩɨɤɪɵɬɢɹ ɤɪɨɧ. Эɬɨɬ ɩɪɢɡɧɚɤ ɤɨɪɪɟɤɬɧɨ ɨɩɢɫɵɜɚɟɬ ɪɟɡɭɥɶ-
ɬɚɬɵ ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ ɨɛɢɥɢɣ ɜɢɞɨɜ ɜ ɧɚɞɡɟɦɧɨɣ ɫɮɟɪɟ ɢ ɩɪɢɦɟɧɟɧɢɟ ɟɝɨ 

ɞɥɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ ɜ ɩɨɱɜɟ ɭɫɥɨɜɧɨ, ɟɝɨ ɩɪɢɦɟɧɟɧɢɟ 
ɨɛɭɫɥɨɜɥɟɧɨ ɨɬɫɭɬɫɬɜɢɟɦ ɦɟɬɨɞɢɱɟɫɤɢ ɫɪɚɜɧɢɦɨɝɨ ɩɚɪɚɦɟɬɪɚ ɞɥɹ ɩɨɞ-

ɡɟɦɧɵɯ ɨɪɝɚɧɨɜ.  
ɇɚɩɪɚɜɥɟɧɧɭɸ ɫɦɟɧɭ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɵɯ ɫɩɨɫɨɛɨɜ ɩɨɱɜɟɧɧɨɝɨ ɩɢɬɚ-

ɧɢɹ ɜ ɯɨɞɟ ɫɭɤɰɟɫɫɢɣ ɦɨɠɧɨ ɩɨɧɢɦɚɬɶ, ɤɚɤ ɧɚɩɪɚɜɥɟɧɧɭɸ ɬɪɚɧɫɮɨɪɦɚɰɢɸ 

ɭɫɥɨɜɢɣ, ɨɩɬɢɦɚɥɶɧɵɯ ɞɥɹ ɪɚɫɬɟɧɢɣ ɫ ɪɚɡɧɵɦɢ ɬɢɩɚɦɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ 
ɦɢɤɨɪɢɡɧɵɦɢ ɝɪɢɛɚɦɢ. ɉɨɫɥɟɞɧɟɟ ɪɚɫɫɭɠɞɟɧɢɟ ɩɨɞɜɨɞɢɬ ɤ ɡɧɚɱɢɦɨɦɭ, ɧɚ 
ɧɚɲ ɜɡɝɥɹɞ, ɜ ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɦ ɨɬɧɨɲɟɧɢɢ ɪɟɡɭɥɶɬɚɬɭ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɪɚɫɫɦɨɬɪɟɧɧɵɦɢ ɞɚɧɧɵɦɢ, ɦɟɯɚɧɢɡɦɵ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɫɭɤɰɟɫɫɢɣ ɩɨ-
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ɫɥɟ ɪɭɛɨɤ ɜ ɬɚɟɠɧɵɯ ɥɟɫɚɯ ɦɨɝɭɬ ɛɵɬɶ ɨɩɢɫɚɧɵ ɱɟɪɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɷɥɟ-
ɦɟɧɬɨɜ ɦɨɞɟɥɟɣ ɛɥɚɝɨɩɪɢɹɬɫɬɜɨɜɚɧɢɹ ɢ ɬɨɥɟɪɚɧɬɧɨɫɬɢ ɜ ɫɦɵɫɥɟ 
J.H.Connell, R.Slatyer [26]. 

ɉɟɪɢɨɞ ɚɤɬɢɜɧɨɝɨ ɪɚɡɪɚɫɬɚɧɢɹ ɧɟɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɜ ɨɬɧɨɲɟɧɢɢ 

ɷɤɬɨɦɢɤɨɪɢɡɧɨɝɨ ɫɢɦɛɢɨɡɚ ɪɚɫɬɟɧɢɣ ɧɚ ɩɟɪɜɵɯ ɷɬɚɩɚɯ ɫɭɤɰɟɫɫɢɣ – ɩɟɪɢɨɞ 

ɩɨɫɬɟɩɟɧɧɨɝɨ ɭɜɟɥɢɱɟɧɢɹ ɩɥɨɬɧɨɫɬɢ ɩɨɩɭɥɹɰɢɣ ɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɨɨɛ-

ɳɟɫɬɜ ɷɤɬɨɦɢɤɨɪɢɡɧɵɯ ɝɪɢɛɨɜ, ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɤɨɬɨɪɵɦɢ ɨɛɥɢɝɚɬɧɨ ɞɥɹ 
ɩɨɡɞɧɟɫɭɤɰɟɫɫɢɨɧɧɵɯ ɯɜɨɣɧɵɯ. Ɋɚɧɧɟɫɭɤɰɟɫɫɢɨɧɧɵɟ ɪɚɫɬɟɧɢɹ, ɩɨɞɞɟɪɠɢ-

ɜɚɹ ɩɨɹɜɥɟɧɢɟ ɫɢɦɛɢɨɬɢɱɟɫɤɢɯ ɝɪɢɛɨɜ, ɭɥɭɱɲɚɸɬ ɭɫɥɨɜɢɹ ɞɥɹ ɢɞɭɳɢɯ ɢɦ 

ɧɚ ɫɦɟɧɭ ɩɨɡɞɧɟɫɭɤɰɟɫɫɢɨɧɧɵɯ ɜɢɞɨɜ (ɷɮɮɟɤɬɵ ɦɨɞɟɥɢ ɛɥɚɝɨɩɪɢɹɬɫɬɜɨ-
ɜɚɧɢɹ), ɧɨ ɬɟɦ ɫɚɦɵɦ ɭɯɭɞɲɚɸɬ ɭɫɥɨɜɢɹ ɫɨɛɫɬɜɟɧɧɨɝɨ ɫɭɳɟɫɬɜɨɜɚɧɢɹ 
(ɷɮɮɟɤɬɵ ɦɨɞɟɥɢ ɬɨɥɟɪɚɧɬɧɨɫɬɢ), ɬɚɤ ɤɚɤ, ɧɟ ɛɭɞɭɱɢ ɡɧɚɱɢɬɟɥɶɧɨ ɫɩɟ-
ɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦɢ ɤ ɷɤɬɨɦɢɤɨɪɢɡɧɨɦɭ ɫɢɦɛɢɨɡɭ, ɨɧɢ ɧɟɤɨɧɤɭɪɟɧɬɨɫɩɨ-
ɫɨɛɧɵ ɜɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹɯ ɡɚ ɷɮɮɟɤɬɢɜɧɵɯ ɦɢɤɨɛɢɨɧɬɨɜ. ɇɟ ɢɫɤɥɸɱɟɧɨ, 
ɱɬɨ ɩɨɞɨɛɧɚɹ ɢɧɬɟɪɩɪɟɬɚɰɢɹ ɜ ɤɚɤɢɯ-ɬɨ ɨɬɧɨɲɟɧɢɹɯ ɹɜɥɹɟɬɫɹ ɱɟɪɟɫɱɭɪ 
ɨɛɳɟɣ, ɬɚɤ ɤɚɤ, ɧɚɩɪɢɦɟɪ, ɨɧɚ ɧɟ ɭɱɢɬɵɜɚɟɬ ɡɧɚɱɢɬɟɥɶɧɨɣ ɬɚɤɫɨɧɨɦɢɱɟ-
ɫɤɨɣ ɢ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ ɦɢɤɨɪɢɡɧɵɯ ɝɪɢɛɨɜ ɢ ɢɯ ɫɨɛɫɬɜɟɧ-

ɧɨɣ ɫɭɤɰɟɫɫɢɨɧɧɨɣ ɞɢɧɚɦɢɤɢ. 

ȼ ɰɟɥɨɦ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɞɬɜɟɪɠɞɚɸɬ ɨɛɳɢɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 
ɨ ɫɭɤɰɟɫɫɢɹɯ ɤɚɤ ɨɛ ɷɤɨɫɢɫɬɟɦɧɨɦ ɩɪɨɰɟɫɫɟ, ɜɵɫɤɚɡɚɧɧɵɟ Ɉ.ȼ. ɋɦɢɪɧɨɜɨɣ 

ɢ ɇ.Ⱥ. Ɍɨɪɨɩɨɜɨɣ [27], ɢ ɜɨ ɦɧɨɝɨɦ ɨɛɭɫɥɨɜɥɟɧɵ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟɦ ɦɟɠɞɭ 
ɚɜɬɨɬɪɨɮɧɵɦɢ ɢ ɝɟɬɟɪɨɬɪɨɮɧɵɦɢ ɨɪɝɚɧɢɡɦɚɦɢ. ɂɫɫɥɟɞɨɜɚɬɟɥɢ ɥɟɫɧɵɯ 
ɷɤɨɫɢɫɬɟɦ ɱɚɳɟ ɜɫɟɝɨ ɨɛɪɚɳɚɥɢ ɜɧɢɦɚɧɢɟ ɧɚ ɪɨɥɶ ɬɚɤɢɯ ɝɟɬɟɪɨɬɪɨɮɨɜ, ɤɚɤ 
ɤɨɩɵɬɧɵɟ, ɞɟɪɟɜɨɪɚɡɪɭɲɚɸɳɢɟ ɝɪɢɛɵ, ɧɚɫɟɤɨɦɵɟ ɮɢɥɥɨ- ɢ ɤɫɢɥɨɮɚɝɢ, 

ɪɚɡɥɢɱɧɵɟ ɝɪɭɩɩɵ ɪɟɞɭɰɟɧɬɨɜ ɦɟɪɬɜɨɝɨ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ [28–31]. 

ɉɪɨɜɟɞɟɧɧɵɣ ɧɚɦɢ ɚɧɚɥɢɡ ɜɵɹɜɢɥ ɜɟɫɨɦɭɸ ɪɨɥɶ ɨɫɨɛɨɣ ɝɟɬɟɪɨɬɪɨɮɧɨɣ 

ɝɪɭɩɩɵ – ɫɢɦɛɢɨɬɢɱɟɫɤɢɯ ɝɪɢɛɨɜ ɜ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɞɢɧɚɦɢɤɟ ɥɟɫɧɵɯ 
ɷɤɨɫɢɫɬɟɦ ɩɨɫɥɟ ɪɭɛɨɤ. 

ȼɵɜɨɞɵ 

1. Ɋɨɥɶ ɦɢɤɨɪɢɡɧɵɯ ɝɪɢɛɨɜ ɞɨ ɧɚɫɬɨɹɳɟɝɨ ɜɪɟɦɟɧɢ ɫɭɳɟɫɬɜɟɧɧɨ ɧɟɞɨ-
ɨɰɟɧɢɜɚɥɚɫɶ, ɨɞɧɚɤɨ ɢɯ ɭɱɟɬ ɨɬɤɪɵɜɚɟɬ ɧɨɜɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɹ ɩɨɢɫɤɚ ɢ 

ɢɫɬɨɥɤɨɜɚɧɢɹ ɩɪɢɱɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ ɫɭɤɰɟɫɫɢɣ. 

2. Ɇɟɬɨɞɢɱɟɫɤɢɣ ɩɪɢɟɦ, ɩɨɡɜɨɥɹɸɳɢɣ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɯɚɪɚɤɬɟɪ ɭɱɚ-
ɫɬɢɹ ɪɚɫɬɟɧɢɣ ɪɚɡɧɨɝɨ ɦɢɤɨɪɢɡɧɨɝɨ ɫɬɚɬɭɫɚ ɜ ɩɪɨɰɟɫɫɚɯ ɞɢɧɚɦɢɤɢ ɪɚɫɬɢ-

ɬɟɥɶɧɨɫɬɢ ɫ ɨɩɨɪɨɣ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɫɜɟɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɢɤɨɪɢɡ-
ɧɨɫɬɢ ɜɢɞɨɜ ɞɪɟɜɟɫɧɵɯ ɪɚɫɬɟɧɢɣ, ɩɨɡɜɨɥɢɥ ɩɨɥɭɱɢɬɶ ɧɨɜɭɸ ɢɧɮɨɪɦɚɰɢɸ 

ɨɛ ɨɫɨɛɟɧɧɨɫɬɹɯ ɩɪɨɬɟɤɚɧɢɹ ɫɭɤɰɟɫɫɢɣ ɢ ɢɯ ɦɟɯɚɧɢɡɦɚɯ. 
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3. Ɉɛɳɟɟ ɧɚɩɪɚɜɥɟɧɢɟ ɢɡɦɟɧɟɧɢɹ ɫɨɨɬɧɨɲɟɧɢɹ ɞɪɟɜɟɫɧɵɯ ɪɚɫɬɟɧɢɣ ɜ 
ɯɨɞɟ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɫɭɤɰɟɫɫɢɣ ɩɨɫɥɟ ɪɭɛɨɤ ɜ ɬɚɟɠɧɵɯ ɷɤɨɫɢɫɬɟɦɚɯ 

ɫɟɜɟɪɨ-ɡɚɩɚɞɧɵɯ ɪɚɣɨɧɨɜ Ɋɨɫɫɢɢ ɫɨɫɬɨɢɬ ɜ ɫɧɢɠɟɧɢɢ ɭɱɚɫɬɢɹ ɮɚɤɭɥɶɬɚ-
ɬɢɜɧɨ ɦɢɤɨɪɢɡɧɵɯ ɪɚɫɬɟɧɢɣ ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɜɨɡɪɚɫɬɚɧɢɢ ɮɢɬɨɰɟɧɨ-
ɬɢɱɟɫɤɨɣ ɪɨɥɢ ɨɛɥɢɝɚɬɧɨ ɷɤɬɨɦɢɤɨɪɢɡɧɵɯ ɪɚɫɬɟɧɢɣ. 

4. ɋɦɟɧɵ ɜɢɞɨɜ ɪɚɫɬɟɧɢɣ ɢ ɢɯ ɨɛɢɥɢɹ, ɪɟɝɢɫɬɪɢɪɭɟɦɵɟ ɜ ɧɚɞɡɟɦɧɨɣ 

ɫɮɟɪɟ, ɩɨ-ɜɢɞɢɦɨɦɭ, ɨɬɪɚɠɚɸɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɫɦɟɧɵ ɨɛɢɥɢɹ ɩɨɱɜɟɧ-

ɧɵɯ ɨɪɝɚɧɢɡɦɨɜ, ɨɛɪɚɡɭɸɳɢɯ ɫɢɦɛɢɨɡ ɫ ɪɚɫɬɟɧɢɹɦɢ. 

5. Ɇɟɯɚɧɢɡɦɵ ɫɭɤɰɟɫɫɢɣ, ɪɚɫɫɦɨɬɪɟɧɧɵɟ ɫ ɭɱɟɬɨɦ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 
ɝɪɢɛɨɜ ɢ ɪɚɫɬɟɧɢɣ, ɯɨɪɨɲɨ ɫɨɝɥɚɫɭɸɬɫɹ ɫ ɦɨɞɟɥɹɦɢ ɛɥɚɝɨɩɪɢɹɬɫɬɜɨɜɚɧɢɹ 
ɢ ɬɨɥɟɪɚɧɬɧɨɫɬɢ, ɩɪɟɞɥɨɠɟɧɧɵɦɢ J. Connell & R. Slatyer [26]. 

Ȼɥɚɝɨɞɚɪɧɨɫɬɢ. Ⱥɜɬɨɪɵ ɜɵɪɚɠɚɸɬ ɢɫɤɪɟɧɧɸɸ ɛɥɚɝɨɞɚɪɧɨɫɬɶ ȼ.ɇ. Ɏɟɞɨɪ-
ɱɭɤɭ ɡɚ ɤɨɧɫɭɥɶɬɚɰɢɢ ɩɨ ɜɨɩɪɨɫɚɦ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɫɭɤɰɟɫɫɢɣ ɢ ɨɛɫɭɠɞɟɧɢɟ 
ɪɭɤɨɩɢɫɢ ɫɬɚɬɶɢ. 
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ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɭɱɚɫɬɢɹ ɞɪɟɜɟɫɧɵɯ ɪɚɫɬɟɧɢɣ, ɩɨ-
ɪɚɡɧɨɦɭ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ ɫ ɦɢɤɨɪɢɡɧɵɦɢ ɝɪɢɛɚɦɢ (ɚɪɛɭɫɤɭɥɹɪɧɵɦɢ ɢ ɷɤɬɨ-
ɦɢɤɨɪɢɡɧɵɦɢ), ɜ ɫɭɤɰɟɫɫɢɹɯ ɡɚɪɚɫɬɚɧɢɹ ɜɵɪɭɛɨɤ ɜ ɬɚɟɠɧɨɣ ɡɨɧɟ ɫɟɜɟɪɨ-
ɡɚɩɚɞɧɵɯ ɪɚɣɨɧɨɜ Ɋɨɫɫɢɢ. Ɉɰɟɧɤɢ ɩɪɨɟɤɬɢɜɧɨɝɨ ɩɨɤɪɵɬɢɹ ɝɪɭɩɩ ɪɚɫɬɟɧɢɣ ɪɚɡ-
ɧɨɝɨ ɦɢɤɨɪɢɡɧɨɝɨ ɫɬɚɬɭɫɚ ɜ ɫɨɨɛɳɟɫɬɜɚɯ ɪɚɡɧɵɯ ɫɭɤɰɟɫɫɢɨɧɧɵɯ ɫɬɚɞɢɣ ɩɨɥɭɱɟ-
ɧɵ ɧɚ ɩɪɨɛɧɵɯ ɩɥɨɳɚɞɹɯ ɞɥɹ ɪɹɞɨɜ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɟɥɶɧɢɤɨɜ ɱɟɪɧɢɱɧɵɯ ɧɚ ɫɭɝ-
ɥɢɧɤɚɯ ɢ ɞɜɭɱɥɟɧɧɵɯ ɧɚɧɨɫɚɯ ɢ ɞɥɹ ɫɨɫɧɹɤɨɜ ɛɪɭɫɧɢɱɧɵɯ ɧɚ ɩɟɫɤɚɯ. Ɉɛɳɟɟ 
ɧɚɩɪɚɜɥɟɧɢɟ ɢɡɦɟɧɟɧɢɹ ɫɬɪɭɤɬɭɪɵ ɞɨɦɢɧɢɪɨɜɚɧɢɹ ɞɪɟɜɟɫɧɵɯ ɪɚɫɬɟɧɢɣ ɜ ɯɨɞɟ 
ɡɚɪɚɫɬɚɧɢɹ ɬɚɟɠɧɵɯ ɜɵɪɭɛɨɤ ɫɨɫɬɨɢɬ ɜ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɦ ɫɧɢɠɟɧɢɢ ɭɱɚɫɬɢɹ ɮɚ-
ɤɭɥɶɬɚɬɢɜɧɨ ɦɢɤɨɪɢɡɧɵɯ ɪɚɫɬɟɧɢɣ ɢ ɜ ɦɨɧɨɬɨɧɧɨɦ ɜɨɡɪɚɫɬɚɧɢɢ ɮɢɬɨɰɟɧɨɬɢɱɟ-
ɫɤɨɣ ɪɨɥɢ ɨɛɥɢɝɚɬɧɨ ɷɤɬɨɦɢɤɨɪɢɡɧɵɯ ɪɚɫɬɟɧɢɣ. ȼ ɯɨɞɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɟɥɶɧɢ-

ɤɨɜ ɱɟɪɧɢɱɧɵɯ ɜɵɪɚɠɟɧɨ ɜɪɟɦɟɧɧɨɟ ɩɨɜɵɲɟɧɢɟ ɩɪɨɟɤɬɢɜɧɨɝɨ ɩɨɤɪɵɬɢɹ ɝɪɭɩɩɵ 

ɧɟɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɦɢɤɨɪɢɡɧɵɯ ɪɚɫɬɟɧɢɣ. ȼ ɫɭɤɰɟɫɫɢɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɫɨ-
ɫɧɹɤɨɜ ɛɪɭɫɧɢɱɧɵɯ ɬɚɤɨɟ ɩɨɜɵɲɟɧɢɟ ɧɟ ɜɵɪɚɠɟɧɨ. 



 

28 

* * * 

The role of arboreal plants in different ways interacting with mycorrhizal fungi 

(arbuscular and ectomycorrhizal), in the successions of recovery after clear cutting in 

the taiga zone in northwestern regions of Russia was analyzed. Crown cover values of 

four groups of plants different in their mycorrhizal status in communities of different 

successional stages were measured on sample plots corresponding to spruce forests on 

loams and binary deposits rich with bilberry and pine forests on sands rich with 

cowberry. The general direction of change in the structure of domination in the 

overgrown of tree felling in boreal zone is the progressively reduction of the 

participation of optional mycorrhizal plants and a monotonic increase of the role of 

obligate ectomycorrhizal plants. Temporary increase of the projective cover of the 

non-specialized species occurred in the process of recovery of spruce forests. The 

similar increase was absent in the succession of recovery of pine forests rich with 

crowberry. 
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