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んÖÖÜöíîó　: ɉɨɤɚɡɚɧɨ, ɱɬɨ ɧɚ ɭɪɛɚɧɢɡɢɪɨɜɚɧɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ ɉɪɢɚɧɝɚɪɶɹ (ɂɪɤɭɬɫɤ, Ⱥɧɝɚɪɫɤ, ɍɫɨɥɶɟ-
ɋɢɛɢɪɫɤɨɟ, ɒɟɥɟɯɨɜ) ɤɥɸɱɟɜɵɦɢ ɮɚɤɬɨɪɚɦɢ, ɧɟɝɚɬɢɜɧɨ ɜɨɡɞɟɣɫɬɜɭɸɳɢɦɢ ɧɚ ɩɢɬɚɬɟɥɶɧɵɣ ɪɟɠɢɦ ɞɪɟɜɟɫ-
ɧɵɯ ɪɚɫɬɟɧɢɣ, ɫɥɭɠɚɬ: ɩɨɜɵɲɟɧɧɵɣ ɭɪɨɜɟɧɶ ɬɟɯɧɨɝɟɧɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ, ɜɵɡɵɜɚɸ-

ɳɢɣ ɧɚɪɭɲɟɧɢɹ ɛɢɨɝɟɧɧɨɣ ɦɢɝɪɚɰɢɢ ɷɥɟɦɟɧɬɨɜ ɩɢɬɚɧɢɹ ɜ ɪɚɫɬɟɧɢɹɯ ɢ ɩɨɱɜɟ, ɚ ɬɚɤɠɟ ɜɵɫɨɤɚɹ ɪɟɤɪɟɚɰɢ-

ɨɧɧɚɹ ɧɚɝɪɭɡɤɚ, ɢɡɦɟɧɹɸɳɚɹ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ ɢ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɩɨɱɜ. ɋɪɟɞɢ ɤɨɦɩɥɟɤɫɚ 
ɬɟɯɧɨɝɟɧɧɵɯ ɩɨɥɥɸɬɚɧɬɨɜ ɧɟɨɪɝɚɧɢɱɟɫɤɨɣ ɩɪɢɪɨɞɵ ɧɚɢɛɨɥɟɟ ɫɢɥɶɧɨɟ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɩɢɬɚ-
ɬɟɥɶɧɵɣ ɫɬɚɬɭɫ ɞɪɟɜɨɫɬɨɟɜ ɨɤɚɡɵɜɚɸɬ ɞɢɨɤɫɢɞ ɫɟɪɵ ɢ ɚɷɪɨɡɨɥɢ ɬɹɠɺɥɵɯ ɦɟɬɚɥɥɨɜ – ɨɧɢ ɜɥɢɹɸɬ ɩɭɬɺɦ 

ɩɪɹɦɨɝɨ ɮɨɥɢɚɪɧɨɝɨ ɩɨɝɥɨɳɟɧɢɹ ɢɯ ɪɚɫɬɟɧɢɹɦɢ ɢ ɤɨɫɜɟɧɧɨɝɨ, ɱɟɪɟɡ ɡɚɝɪɹɡɧɟɧɢɟ ɩɨɱɜɟɧɧɨɝɨ ɩɨɤɪɨɜɚ.  
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ȼɜɟɞɟɧɢɟ 

ɋɨɜɪɟɦɟɧɧɵɣ ɝɨɪɨɞ – ɷɬɨ ɩɪɢɪɨɞɧɨ-
ɬɟɯɧɨɝɟɧɧɚɹ ɫɪɟɞɚ, ɜ ɤɨɬɨɪɨɣ ɞɥɹ ɫɨɡɞɚɧɢɹ 
ɤɨɦɮɨɪɬɧɵɯ ɭɫɥɨɜɢɣ ɩɪɨɠɢɜɚɧɢɹ ɧɚɫɟɥɟɧɢɹ 
ɧɟɨɛɯɨɞɢɦɨ ɪɚɜɧɨɜɟɫɢɟ «ɩɪɢɪɨɞɧɨɣ» ɢ «ɬɟɯ-
ɧɨɝɟɧɧɨɣ» ɫɨɫɬɚɜɥɹɸɳɢɯ, ɬɚɤ, ɱɬɨɛɵ ɩɟɪɜɚɹ 
ɧɟɣɬɪɚɥɢɡɨɜɚɥɚ ɩɪɟɫɫ ɜɬɨɪɨɣ. ȼ ɛɨɥɶɲɢɧɫɬɜɟ 
ɠɟ ɫɥɭɱɚɟɜ ɧɚ ɭɪɛɚɧɢɡɢɪɨɜɚɧɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ 
ɩɪɟɜɚɥɢɪɭɸɬ ɩɪɨɰɟɫɫɵ ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ ɧɚɪɭ-
ɲɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɩɪɢɪɨɞɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ. 
ɋɪɟɞɢ ɬɚɤɢɯ ɩɪɨɰɟɫɫɨɜ ɞɨɦɢɧɢɪɭɟɬ ɧɚɪɚɫɬɚɸ-

ɳɟɟ ɬɟɯɧɨɝɟɧɧɨɟ ɡɚɝɪɹɡɧɟɧɢɟ ɚɬɦɨɫɮɟɪɧɨɝɨ 
ɜɨɡɞɭɯɚ, ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɩɨɱɜɵ, ɜɨɞɨɺɦɨɜ. ɉɨ-
ɞɨɛɧɚɹ ɫɢɬɭɚɰɢɹ ɫɥɨɠɢɥɚɫɶ ɜɨ ɦɧɨɝɢɯ ɤɪɭɩɧɵɯ 
ɝɨɪɨɞɚɯ ɋɢɛɢɪɢ. Ɉɧɚ ɨɫɥɨɠɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɜɵ-

ɫɨɤɢɣ ɭɪɨɜɟɧɶ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

ɨɛɭɫɥɨɜɥɢɜɚɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɛɨɥɶɲɢɦɢ ɨɛɴɺɦɚ-
ɦɢ ɬɟɯɧɨɝɟɧɧɵɯ ɜɵɛɪɨɫɨɜ ɩɪɨɦɵɲɥɟɧɧɵɯ 
ɩɪɟɞɩɪɢɹɬɢɣ, Ɍɗɐ, ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɧɨ ɢ ɫɩɟ-
ɰɢɮɢɤɨɣ ɩɪɢɪɨɞɧɵɯ ɭɫɥɨɜɢɣ ɪɟɝɢɨɧɚ (ɪɟɡɤɨ 
ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ ɤɥɢɦɚɬ, ɛɨɥɶɲɚɹ ɩɪɨɞɨɥɠɢ-

ɬɟɥɶɧɨɫɬɶ ɯɨɥɨɞɧɨɝɨ ɩɟɪɢɨɞɚ ɝɨɞɚ, ɚɧɬɢɰɢɤɥɨ-
ɧɚɥɶɧɵɣ ɬɢɩ ɩɨɝɨɞɵ, ɱɚɫɬɵɟ ɚɬɦɨɫɮɟɪɧɵɟ ɬɟɦ-

ɩɟɪɚɬɭɪɧɵɟ ɢɧɜɟɪɫɢɢ, ɫɢɥɶɧɚɹ ɪɚɫɱɥɟɧɺɧɧɨɫɬɶ 
ɪɟɥɶɟɮɚ ɢ ɞɪ.), ɤɨɬɨɪɵɟ ɩɪɟɩɹɬɫɬɜɭɸɬ ɫɚɦɨ-
ɨɱɢɳɟɧɢɸ ɩɪɢɡɟɦɧɨɝɨ ɫɥɨɹ ɚɬɦɨɫɮɟɪɵ. 

ɋɨɤɪɚɳɟɧɢɟ ɧɟɝɚɬɢɜɧɵɯ ɩɨɫɥɟɞɫɬɜɢɣ ɷɬɢɯ 
ɧɚɪɭɲɟɧɢɣ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ, ɫ ɨɞɧɨɣ 

ɫɬɨɪɨɧɵ, ɩɭɬɺɦ ɦɨɞɟɪɧɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɣ, ɜ 
ɬɨɦ ɱɢɫɥɟ ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɭɜɟɥɢɱɟɧɢɟ ɫɬɟɩɟ-

ɧɢ ɨɱɢɫɬɤɢ ɜɵɛɪɨɫɨɜ ɢ ɫɬɨɤɨɜ, ɚ ɫ ɞɪɭɝɨɣ – 

ɱɟɪɟɡ ɨɩɬɢɦɢɡɚɰɢɸ ɫɨɫɬɨɹɧɢɹ ɦɨɳɧɵɯ ɛɢɨɥɨ-
ɝɢɱɟɫɤɢɯ ɫɬɚɛɢɥɢɡɚɬɨɪɨɜ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ – 

ɞɪɟɜɟɫɧɵɯ ɪɚɫɬɟɧɢɣ ɢ ɩɨɱɜɟɧɧɨɝɨ ɩɨɤɪɨɜɚ. ȼ 

ɷɬɨɦ ɩɥɚɧɟ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɯ ɧɚ-
ɩɪɚɜɥɟɧɢɣ ɭɥɭɱɲɟɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɫɢɬɭɚ-
ɰɢɢ ɜ ɤɪɭɩɧɵɯ ɝɨɪɨɞɚɯ ɹɜɥɹɟɬɫɹ ɫɨɯɪɚɧɟɧɢɟ ɢ 

ɫɨɡɞɚɧɢɟ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɢ ɤɚɬɟɝɨɪɢɣ ɡɟɥɺ-
ɧɵɯ ɧɚɫɚɠɞɟɧɢɣ.  

ɉɨɫɤɨɥɶɤɭ ɧɚ ɝɨɪɨɞɫɤɨɣ ɬɟɪɪɢɬɨɪɢɢ ɢɦɟɧ-

ɧɨ ɞɪɟɜɟɫɧɵɟ ɪɚɫɬɟɧɢɹ ɜɵɩɨɥɧɹɸɬ ɨɫɧɨɜɧɵɟ 
ɫɪɟɞɨɨɛɪɚɡɭɸɳɢɟ ɢ ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɵɟ 
ɮɭɧɤɰɢɢ (ɜɵɞɟɥɟɧɢɟ ɤɢɫɥɨɪɨɞɚ, ɩɨɝɥɨɳɟɧɢɟ 
ɩɨɥɥɸɬɚɧɬɨɜ, ɭɥɭɱɲɟɧɢɟ ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɢɯ 

ɭɫɥɨɜɢɣ, ɫɨɡɞɚɧɢɟ ɤɨɦɮɨɪɬɧɨɝɨ ɦɢɤɪɨɤɥɢɦɚ-
ɬɚ, ɫɧɢɠɟɧɢɟ ɭɪɨɜɧɹ ɲɭɦɚ ɢ ɞɪ.), ɬɨ ɢɯ ɫɥɟɞɭ-

ɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɝɥɚɜɧɟɣɲɢɣ ɤɨɦɩɨɧɟɧɬ 
ɭɪɛɨɷɤɨɫɢɫɬɟɦɵ. Ⱦɪɟɜɟɫɧɵɟ ɪɚɫɬɟɧɢɹ ɩɪɢɧɢ-

ɦɚɸɬ ɧɚ ɫɟɛɹ ɡɧɚɱɢɬɟɥɶɧɭɸ ɷɦɢɫɫɢɨɧɧɭɸ ɧɚ-
ɝɪɭɡɤɭ, ɜɨ ɦɧɨɝɨɦ ɨɩɪɟɞɟɥɹɹ ɩɨɫɥɟɞɭɸɳɭɸ 

ɰɢɪɤɭɥɹɰɢɸ ɷɥɟɦɟɧɬɨɜ-ɩɨɥɥɸɬɚɧɬɨɜ ɜ ɭɪɛɨ-
ɷɤɨɫɢɫɬɟɦɟ. Ɉɫɨɛɟɧɧɨ ɢɧɮɨɪɦɚɬɢɜɧɵ ɞɚɧɧɵɟ 
ɨ ɫɨɞɟɪɠɚɧɢɢ ɯɢɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɜ ɚɫɫɢ-

ɦɢɥɢɪɭɸɳɟɣ ɮɢɬɨɦɚɫɫɟ, ɩɨɫɤɨɥɶɤɭ ɟɺ ɩɨɤɚɡɚ-
ɬɟɥɢ ɨɬɪɚɠɚɸɬ ɫɨɫɬɨɹɧɢɟ ɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ 
ɜɫɟɝɨ ɪɚɫɬɟɧɢɹ.  
ɐɟɥɶ ɞɚɧɧɨɣ ɪɚɛɨɬɵ – ɢɫɫɥɟɞɨɜɚɬɶ ɯɚɪɚɤ-

ɬɟɪɢɫɬɢɤɢ ɩɢɬɚɬɟɥɶɧɨɝɨ ɫɬɚɬɭɫɚ ɞɪɟɜɟɫɧɵɯ 

ɪɚɫɬɟɧɢɣ ɧɚ ɭɪɛɚɧɢɡɢɪɨɜɚɧɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ ɢ 

ɜɵɹɜɢɬɶ ɨɫɧɨɜɧɵɟ ɮɚɤɬɨɪɵ, ɜɵɡɵɜɚɸɳɢɟ ɟɝɨ 

ɧɚɪɭɲɟɧɢɟ.  
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ȼ ɨɫɧɨɜɭ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɥɨɠɟɧ ɪɚɡɪɚɛɨ-
ɬɚɧɧɵɣ ɧɚɦɢ ɦɟɬɨɞɨɥɨɝɢɱɟɫɤɢɣ ɩɨɞɯɨɞ ɤ 
ɨɰɟɧɤɟ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɝɨɪɨɞɨɜ [9]. 

ɉɨɞɯɨɞ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɜɵɹɜɥɟɧɢɢ ɢ ɢɫɫɥɟɞɨɜɚ-
ɧɢɢ ɤɨɦɩɥɟɤɫɚ ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 
ɞɪɟɜɟɫɧɵɯ ɪɚɫɬɟɧɢɣ ɢ ɩɨɱɜ ɧɚ ɩɪɨɮɢɥɶɧɨ-
ɝɟɧɟɬɢɱɟɫɤɨɦ ɭɪɨɜɧɟ ɢ ɭɱɢɬɵɜɚɟɬ ɜɡɚɢɦɨɨɛɭ-

ɫɥɨɜɥɟɧɧɨɟ ɢɡɦɟɧɟɧɢɟ ɷɬɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɢ 

ɬɟɯɧɨɝɟɧɧɨɦ ɡɚɝɪɹɡɧɟɧɢɢ. ɇɚɦɢ ɩɨɤɚɡɚɧɨ, ɱɬɨ 
ɩɢɬɚɬɟɥɶɧɵɣ ɫɬɚɬɭɫ ɞɪɟɜɟɫɧɵɯ ɪɚɫɬɟɧɢɣ ɨɱɟɧɶ 
ɱɭɜɫɬɜɢɬɟɥɟɧ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɧɟɝɚɬɢɜɧɵɯ ɮɚɤ-
ɬɨɪɨɜ, ɨɫɨɛɟɧɧɨ ɤ ɬɟɯɧɨɝɟɧɧɨɦɭ ɯɢɦɢɱɟɫɤɨɦɭ 

ɡɚɝɪɹɡɧɟɧɢɸ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɢ ɩɨɱɜɵ. 

ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɧɚɪɭɲɟɧɢɟɦ ɛɢɨɝɟɨɯɢɦɢɱɟɫɤɢɯ 

ɰɢɤɥɨɜ ɦɧɨɝɢɯ ɷɥɟɦɟɧɬɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɛɢɨɝɟɧ-

ɧɵɯ, ɡɚ ɫɱɺɬ ɧɟɪɟɝɭɥɢɪɭɟɦɨɝɨ ɩɪɢɜɧɨɫɚ ɜɟɳɟ-
ɫɬɜɚ ɫ ɜɵɛɪɨɫɚɦɢ [4].  

Ⱦɥɹ ɨɰɟɧɤɢ ɢɡɦɟɧɟɧɢɹ ɩɢɬɚɬɟɥɶɧɨɝɨ ɫɬɚɬɭ-

ɫɚ ɞɪɟɜɟɫɧɵɯ ɪɚɫɬɟɧɢɣ ɜ ɭɪɛɨɷɤɨɫɢɫɬɟɦɚɯ ɦɵ 

ɩɪɨɜɨɞɢɥɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɫɢɫɬɟɦɟ «ɩɨɱɜɚ – 

ɪɚɫɬɟɧɢɟ», ɩɪɢ ɷɬɨɦ ɪɚɫɫɦɚɬɪɢɜɚɥɢ ɫɨɞɟɪɠɚ-
ɧɢɟ ɢ ɫɨɨɬɧɨɲɟɧɢɟ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢ 

ɷɥɟɦɟɧɬɨɜ-ɩɨɥɥɸɬɚɧɬɨɜ ɜ ɚɫɫɢɦɢɥɹɰɢɨɧɧɵɯ 

ɨɪɝɚɧɚɯ ɞɟɪɟɜɶɟɜ, ɫɜɹɡɶ ɦɟɠɞɭ ɛɚɥɚɧɫɨɦ ɷɥɟ-
ɦɟɧɬɨɜ ɜ ɚɫɫɢɦɢɥɢɪɭɸɳɟɣ ɮɢɬɨɦɚɫɫɟ ɢ ɜ ɝɟ-
ɧɟɬɢɱɟɫɤɢɯ ɝɨɪɢɡɨɧɬɚɯ ɩɨɱɜ, ɡɚɜɢɫɢɦɨɫɬɶ ɧɚ-
ɪɭɲɟɧɢɹ ɪɨɫɬɨɜɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɟɪɟɜɶɟɜ ɨɬ 
ɩɭɥɚ ɩɨɥɥɸɬɚɧɬɨɜ ɜ ɚɫɫɢɦɢɥɢɪɭɸɳɟɣ ɮɢɬɨ-
ɦɚɫɫɟ ɢ ɨɬ ɫɬɟɩɟɧɢ ɚɧɬɪɨɩɨɝɟɧɧɨɣ ɧɚɪɭɲɟɧɧɨ-
ɫɬɢ ɩɨɱɜ. 

Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ 

ɂɡɭɱɟɧɢɟ ɩɢɬɚɬɟɥɶɧɨɝɨ ɫɬɚɬɭɫɚ ɞɪɟɜɟɫɧɵɯ 
ɪɚɫɬɟɧɢɣ ɩɪɨɜɨɞɢɥɢɫɶ ɜ 2007–2010 ɝɝ. ɧɚ ɬɟɪ-
ɪɢɬɨɪɢɹɯ ɩɪɨɦɵɲɥɟɧɧɵɯ ɝɨɪɨɞɨɜ ɉɪɢɚɧɝɚɪɶɹ: 
ɂɪɤɭɬɫɤɚ, Ⱥɧɝɚɪɫɤɚ, ɍɫɨɥɶɹ-ɋɢɛɢɪɫɤɨɝɨ, ɒɟ-
ɥɟɯɨɜɚ. ɗɬɢ ɝɨɪɨɞɚ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɫɥɨɠɧɨɣ 

ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɨɣ ɢ ɡɚɧɢɦɚɸɬ ɩɪɨɱ-
ɧɭɸ ɩɨɡɢɰɢɸ ɜ ɞɟɫɹɬɤɟ ɫɚɦɵɯ ɡɚɝɪɹɡɧɺɧɧɵɯ 
ɧɚɫɟɥɺɧɧɵɯ ɩɭɧɤɬɨɜ Ɋɨɫɫɢɢ, ɢɧɞɟɤɫ ɡɚɝɪɹɡɧɟ-
ɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɧɢɯ ɩɪɟɜɵɲɚɟɬ 
19,5 [2]. ɋ ɜɵɛɪɨɫɚɦɢ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɚɜ-
ɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɚɬɦɨɫɮɟɪɭ ɝ. ɂɪɤɭɬɫɤɚ ɟɠɟɝɨɞ-

ɧɨ ɩɨɫɬɭɩɚɟɬ ɞɨ 155 ɬɵɫ. ɬ ɬɨɤɫɢɱɧɵɯ ɤɨɦɩɨ-
ɧɟɧɬɨɜ, ɝ. Ⱥɧɝɚɪɫɤɚ – ɞɨ 215 ɬɵɫ. ɬ, ɝ. ɍɫɨɥɶɹ-
ɋɢɛɢɪɫɤɨɝɨ – ɞɨ 42 ɬɵɫ. ɬ, ɝ. ɒɟɥɟɯɨɜɚ – ɞɨ 39 

ɬɵɫ. ɬ [8].  

ɇɚɬɭɪɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢɥɢ ɜ ɩɚɪ-
ɤɨɜɵɯ ɢ ɥɟɫɨɩɚɪɤɨɜɵɯ ɡɨɧɚɯ ɭɪɛɚɧɢɡɢɪɨɜɚɧ-

ɧɵɯ ɬɟɪɪɢɬɨɪɢɣ, ɝɞɟ ɜɵɛɢɪɚɥɢ ɤɥɸɱɟɜɵɟ ɭɱɚ-
ɫɬɤɢ. Ɉɛɴɟɤɬɚɦɢ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫɥɭɠɢɥɢ ɞɪɟ-
ɜɟɫɧɵɟ ɩɨɪɨɞɵ: ɫɨɫɧɚ ɨɛɵɤɧɨɜɟɧɧɚɹ Pinus syl-

vestris L., ɥɢɫɬɜɟɧɧɢɰɚ ɫɢɛɢɪɫɤɚɹ Larix sibirica 

Ledeb., ɛɟɪɺɡɚ ɩɨɜɢɫɥɚɹ Betula pendula Roth., 

ɬɨɩɨɥɶ Populus sp., ɩɪɨɢɡɪɚɫɬɚɸɳɢɟ ɧɚ ɫɟɪɵɯ 

ɥɟɫɧɵɯ ɩɨɱɜɚɯ. ȼɫɟɝɨ ɜ ɝɨɪɨɞɚɯ ɛɵɥɢ ɨɛɫɥɟɞɨ-
ɜɚɧɵ 32 ɤɥɸɱɟɜɵɯ ɭɱɚɫɬɤɚ. Ɏɨɧɨɜɵɟ ɭɱɚɫɬɤɢ 

ɜɵɛɢɪɚɥɢ ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ ɥɟɫɚɯ ɉɪɟɞɛɚɣɤɚɥɶɹ 
ɫ ɢɞɟɧɬɢɱɧɵɦ ɝɟɧɟɡɢɫɨɦ ɩɨɱɜ ɧɚ ɭɞɚɥɟɧɢɢ 50–

120 ɤɦ ɨɬ ɩɪɨɦɵɲɥɟɧɧɵɯ ɰɟɧɬɪɨɜ.  
ɇɚ ɤɥɸɱɟɜɵɯ ɭɱɚɫɬɤɚɯ ɩɪɨɜɨɞɢɥɢ ɝɟɨɛɨɬɚ-

ɧɢɱɟɫɤɨɟ ɨɩɢɫɚɧɢɟ, ɨɩɪɟɞɟɥɹɥɢ ɩɪɨɰɟɧɬ ɞɨ-
ɪɨɠɧɨ-ɬɪɨɩɢɧɨɱɧɨɣ ɫɟɬɢ, ɨɰɟɧɢɜɚɥɢ ɩɨɜɪɟɠ-

ɞɟɧɢɟ ɞɟɪɟɜɶɟɜ ɧɚɫɟɤɨɦɵɦɢ-ɜɪɟɞɢɬɟɥɹɦɢ ɢ 

ɛɨɥɟɡɧɹɦɢ, ɨɬɛɢɪɚɥɢ ɨɛɪɚɡɰɵ ɯɜɨɢ (ɥɢɫɬɶɟɜ) 
ɧɚ ɫɨɞɟɪɠɚɧɢɟ ɯɢɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ, ɩɪɨɜɨ-
ɞɢɥɢ ɢɡɦɟɪɟɧɢɟ ɦɨɪɮɨɫɬɪɭɤɬɭɪɧɵɯ ɩɚɪɚɦɟɬ-
ɪɨɜ ɤɪɨɧ. ɂɡɭɱɟɧɢɟ ɩɨɱɜ ɩɪɨɜɨɞɢɥɢ ɦɟɬɨɞɨɦ 

ɩɨɱɜɟɧɧɵɯ ɪɚɡɪɟɡɨɜ ɝɥɭɛɢɧɨɣ ɞɨ 1,5 ɦ ɢ ɩɨ-
ɫɪɟɞɫɬɜɨɦ ɨɬɛɨɪɚ ɭɫɪɟɞɧɺɧɧɵɯ ɩɪɨɛ ɤɜɚɞɪɚɬ-
ɧɨ-ɤɨɧɜɟɪɬɧɵɦ ɦɟɬɨɞɨɦ ɢɡ ɫɥɨɹ 0–20 ɫɦ (ɨɪ-
ɝɚɧɢɱɟɫɤɚɹ ɩɨɞɫɬɢɥɤɚ ɢ ɜɟɪɯɧɢɟ ɝɭɦɭɫɨɜɨ-
ɚɤɤɭɦɭɥɹɬɢɜɧɵɟ ɝɨɪɢɡɨɧɬɵ Ad ɢ A). ȼ ɥɚɛɨɪɚ-
ɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ ɜ ɪɚɫɬɢɬɟɥɶɧɵɯ ɢ ɩɨɱɜɟɧɧɵɯ 
ɨɛɪɚɡɰɚɯ ɨɩɪɟɞɟɥɹɥɢ ɫɨɞɟɪɠɚɧɢɟ ɜɚɥɨɜɵɯ ɢ 

ɩɨɞɜɢɠɧɵɯ ɮɨɪɦ ɬɹɠɺɥɵɯ ɦɟɬɚɥɥɨɜ ɦɟɬɨɞɨɦ 

ɚɬɨɦɧɨɣ ɚɛɫɨɪɛɰɢɢ ɫ ɷɥɟɤɬɪɨɬɟɪɦɢɱɟɫɤɨɣ 

ɚɬɨɦɢɡɚɰɢɟɣ ɧɚ ɩɪɢɛɨɪɟ-ɤɨɦɩɶɸɬɟɪɟ ȺȺS Va-

rio–6 [10]. ɋɨɞɟɪɠɚɧɢɟ ɚɡɨɬɚ, ɮɨɫɮɨɪɚ, ɫɟɪɵ, 

ɤɚɥɢɹ, ɧɚɬɪɢɹ, ɤɚɥɶɰɢɹ, ɦɚɝɧɢɹ, ɦɚɪɝɚɧɰɚ ɜ 
ɚɫɫɢɦɢɥɹɰɢɨɧɧɵɯ ɨɪɝɚɧɚɯ ɞɪɟɜɟɫɧɵɯ ɪɚɫɬɟ-
ɧɢɣ ɢ ɩɨɱɜɟɧɧɨɦ ɪɚɫɬɜɨɪɟ ɨɩɪɟɞɟɥɹɥɨɫɶ ɩɨ 
ɨɛɳɟɩɪɢɧɹɬɵɦ ɨɬɟɱɟɫɬɜɟɧɧɵɦ ɦɟɬɨɞɢɤɚɦ [1; 

3] ɢ ɦɟɠɞɭɧɚɪɨɞɧɵɦ, ɢɡɥɨɠɟɧɧɵɦ ɜ ICP For-

ests [11]. Ⱦɥɹ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɩɨɥɭ-

ɱɟɧɧɵɯ ɞɚɧɧɵɯ ɢɫɩɨɥɶɡɨɜɚɥɢ ɫɬɚɧɞɚɪɬɧɵɟ ɦɟ-
ɬɨɞɵ (ɜɤɥɸɱɚɹ ɤɨɪɪɟɥɹɰɢɨɧɧɵɣ ɢ ɪɟɝɪɟɫɫɢɨɧ-

ɧɵɣ ɚɧɚɥɢɡɵ) ɢ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ Mi-

crosoft Excel, Mathcad 12, Statistica 6. 

Ɋɟɡɭɥɶɬɚɬɵ ɢ ɨɛɫɭɠɞɟɧɢɟ 

ȼ ɯɨɞɟ ɩɪɨɜɟɞɺɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɨɛɧɚ-
ɪɭɠɟɧɨ, ɱɬɨ ɜ ɭɪɛɨɷɤɨɫɢɫɬɟɦɚɯ ɉɪɢɚɧɝɚɪɶɹ 
ɫɪɟɞɢ ɤɨɦɩɥɟɤɫɚ ɬɟɯɧɨɝɟɧɧɵɯ ɩɨɥɥɸɬɚɧɬɨɜ 
ɧɟɨɪɝɚɧɢɱɟɫɤɨɣ ɩɪɢɪɨɞɵ ɧɚɢɛɨɥɟɟ ɫɢɥɶɧɨɟ 
ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɩɢɬɚɬɟɥɶɧɵɣ ɫɬɚɬɭɫ 
ɞɟɪɟɜɶɟɜ ɨɤɚɡɵɜɚɸɬ ɞɢɨɤɫɢɞ ɫɟɪɵ ɢ ɚɷɪɨɡɨɥɢ 

ɬɹɠɺɥɵɯ ɦɟɬɚɥɥɨɜ. Ɍɚɤ, ɧɚ ɭɪɛɚɧɢɡɢɪɨɜɚɧɧɨɣ 

ɬɟɪɪɢɬɨɪɢɢ ɂɪɤɭɬɫɤɚ ɤɨɧɰɟɧɬɪɚɰɢɹ ɫɜɢɧɰɚ ɜ 
ɯɜɨɟ ɢ ɥɢɫɬɶɹɯ ɞɟɪɟɜɶɟɜ, ɩɪɨɢɡɪɚɫɬɚɸɳɢɯ ɜ 
ɰɟɧɬɪɟ ɝɨɪɨɞɚ, ɩɪɟɜɵɲɚɟɬ ɮɨɧɨɜɵɟ ɡɧɚɱɟɧɢɹ 
ɞɨ 15 ɪɚɡ, ɤɚɞɦɢɹ – ɞɨ 8 ɪɚɡ, ɦɟɞɢ ɢ ɫɟɪɵ – ɞɨ 

5 ɪɚɡ. ɇɚ ɭɱɚɫɬɤɚɯ ɝɨɪɨɞɫɤɨɣ ɬɟɪɪɢɬɨɪɢɢ, ɩɪɢ-

ɥɟɝɚɸɳɢɯ ɤ Ɍɗɐ ɢ ɩɪɨɦɵɲɥɟɧɧɵɦ ɩɪɟɞɩɪɢ-

ɹɬɢɹɦ, ɩɪɟɜɵɲɟɧɢɟ ɮɨɧɨɜɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ 

ɫɜɢɧɰɚ ɜ ɯɜɨɟ ɢ ɥɢɫɬɶɹɯ ɟɳɟ ɛɨɥɶɲɟɟ – ɞɨ 25 

ɪɚɡ. Ⱦɥɹ ɞɟɪɟɜɶɟɜ, ɩɪɨɢɡɪɚɫɬɚɸɳɢɯ ɧɚ ɝɨɪɨɞ-

ɫɤɢɯ ɨɤɪɚɢɧɚɯ, ɜɵɹɜɥɟɧɨ ɧɟɛɨɥɶɲɨɟ (ɞɨ 3 ɪɚɡ) 
ɩɪɟɜɵɲɟɧɢɟ ɭɪɨɜɧɹ ɷɥɟɦɟɧɬɨɜ-ɡɚɝɪɹɡɧɢɬɟɥɟɣ 

ɜ ɚɫɫɢɦɢɥɹɰɢɨɧɧɵɯ ɨɪɝɚɧɚɯ.  



Ɍ. Ⱥ. ɆɂɏȺɃɅɈȼȺ, Ɉ. ȼ. ɒȿɊȽɂɇȺ 
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ɉɨɤɚɡɚɧɨ ɬɚɤɠɟ, ɱɬɨ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɞɨɥɢ 

ɷɥɟɦɟɧɬɨɜ-ɩɨɥɥɸɬɚɧɬɨɜ (ɫɟɪɵ, ɫɜɢɧɰɚ, ɤɚɞ-

ɦɢɹ, ɦɟɞɢ) ɜ ɯɜɨɟ ɢ ɥɢɫɬɶɹɯ ɩɚɪɚɥɥɟɥɶɧɨ ɩɪɨ-
ɢɫɯɨɞɢɬ ɫɧɢɠɟɧɢɟ ɞɨɥɟɣ ɮɨɫɮɨɪɚ, ɦɚɝɧɢɹ, ɤɚ-
ɥɢɹ ɢ ɦɚɪɝɚɧɰɚ. ɇɚɩɪɢɦɟɪ, ɜ ɰɟɧɬɪɚɥɶɧɨɣ, 

ɧɚɢɛɨɥɟɟ ɡɚɝɪɹɡɧɺɧɧɨɣ, ɱɚɫɬɢ ɝ. ɂɪɤɭɬɫɤɚ ɜ 
ɚɫɫɢɦɢɥɹɰɢɨɧɧɵɯ ɨɪɝɚɧɚɯ ɞɟɪɟɜɶɟɜ ɨɛɧɚɪɭ-
ɠɢɜɚɟɬɫɹ ɫɚɦɨɟ ɫɢɥɶɧɨɟ ɫɧɢɠɟɧɢɟ ɭɪɨɜɧɹ ɛɢɨ-
ɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɧɚ ɮɨɧɟ ɭɜɟɥɢɱɟɧɢɹ ɤɨɧɰɟɧ-

ɬɪɚɰɢɣ ɫɜɢɧɰɚ ɢ ɫɟɪɵ (ɬɚɛɥ. 1). ɇɚ ɝɨɪɨɞɫɤɢɯ 
ɨɤɪɚɢɧɚɯ ɞɢɫɛɚɥɚɧɫ ɷɥɟɦɟɧɬɨɜ ɜ ɯɜɨɟ ɢ ɥɢɫɬɶɹɯ 
ɞɟɪɟɜɶɟɜ ɦɟɧɶɲɢɣ, ɬɟɦ ɧɟ ɦɟɧɟɟ, ɨɧ ɹɜɧɨ ɜɵ-

ɪɚɠɟɧ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɮɨɧɨɜɵɦɢ ɬɟɪɪɢɬɨɪɢɹɦɢ. 

ȼɨɡɞɟɣɫɬɜɢɟ ɷɥɟɦɟɧɬɨɜ-ɡɚɝɪɹɡɧɢɬɟɥɟɣ ɧɚ 
ɩɢɬɚɬɟɥɶɧɵɣ ɫɬɚɬɭɫ ɞɟɪɟɜɶɟɜ ɩɪɨɢɫɯɨɞɢɬ ɧɟ 
ɬɨɥɶɤɨ ɩɭɬɟɦ ɢɯ ɩɪɹɦɨɝɨ ɮɨɥɢɚɪɧɨɝɨ ɩɨɝɥɨ-
ɳɟɧɢɹ, ɧɨ ɢ ɤɨɫɜɟɧɧɨ, ɱɟɪɟɡ ɡɚɝɪɹɡɧɟɧɢɟ ɩɨɱ-
ɜɟɧɧɨɝɨ ɩɨɤɪɨɜɚ. ɉɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɝɨɪɨɞɫɤɢɯ 
ɩɨɱɜ ɨɛɧɚɪɭɠɟɧɨ ɚɤɬɢɜɧɨɟ ɩɟɪɟɦɟɳɟɧɢɟ ɢ ɧɚ-
ɤɨɩɥɟɧɢɟ ɩɨɞɜɢɠɧɵɯ ɮɨɪɦ ɬɹɠɺɥɵɯ ɦɟɬɚɥɥɨɜ 
ɜɨ ɜɫɟɯ ɢɯ ɝɟɧɟɬɢɱɟɫɤɢɯ ɝɨɪɢɡɨɧɬɚɯ: O–Ad–A–

Ⱥȼ–ȼ(ȼȿ)–ȼt,f–ȼɋ–ɋ. ɉɪɢ ɷɬɨɦ ɭɪɨɜɟɧɶ 
ɫɜɢɧɰɚ ɜ ɝɨɪɢɡɨɧɬɚɯ ɩɨɱɜ ɦɨɠɟɬ ɩɪɟɜɵɲɚɬɶ 
ɮɨɧɨɜɵɟ ɡɧɚɱɟɧɢɹ ɞɨ 25 ɪɚɡ, ɤɚɞɦɢɹ ɢ ɦɟɞɢ – 

ɞɨ 15 ɪɚɡ. ɑɬɨ ɤɚɫɚɟɬɫɹ ɫɭɥɶɮɚɬ-ɢɨɧɚ, ɨɛɧɚɪɭ-

ɠɟɧɚ ɪɚɡɧɚɹ ɚɤɤɭɦɭɥɹɬɢɜɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɩɨ 

ɨɬɧɨɲɟɧɢɸ ɤ ɧɟɦɭ ɝɟɧɟɬɢɱɟɫɤɢɯ ɝɨɪɢɡɨɧɬɨɜ 
ɩɨɱɜɟɧɧɨɝɨ ɩɪɨɮɢɥɹ. Ɍɚɤ, ɜ ɨɪɝɚɧɢɱɟɫɤɨɣ ɩɨɞ-

ɫɬɢɥɤɟ ɢ ɜɟɪɯɧɢɯ ɝɭɦɭɫɨɜɵɯ ɝɨɪɢɡɨɧɬɚɯ ɫɨ-
ɞɟɪɠɚɧɢɟ ɩɨɞɜɢɠɧɨɣ ɫɟɪɵ ɩɪɟɜɵɲɚɟɬ ɮɨɧɨ-
ɜɵɣ ɭɪɨɜɟɧɶ ɞɨ 8 ɪɚɡ. ɗɬɨ ɭɤɚɡɵɜɚɟɬ ɧɚ ɜɵɫɨ-
ɤɨɟ ɩɨɫɬɭɩɥɟɧɢɟ ɬɟɯɧɨɝɟɧɧɨɣ ɫɟɪɵ ɧɚ ɩɨɜɟɪɯ-
ɧɨɫɬɶ ɩɨɱɜɵ ɫ ɜɵɛɪɨɫɚɦɢ ɢ ɞɚɥɶɧɟɣɲɭɸ 

ɩɪɨɱɧɭɸ ɮɢɤɫɚɰɢɸ ɟɺ ɨɪɝɚɧɢɱɟɫɤɢɦ ɜɟɳɟɫɬ-
ɜɨɦ ɩɨɱɜ. ȼ ɨɪɝɚɧɨ-ɦɢɧɟɪɚɥɶɧɵɯ ɝɨɪɢɡɨɧɬɚɯ 
AB ɢ ɦɢɧɟɪɚɥɶɧɵɯ ɝɨɪɢɡɨɧɬɚɯ ȼ(ȼȿ) ɨɬɦɟɱɚ-
ɟɬɫɹ ɫɧɢɠɟɧɢɟ ɭɪɨɜɧɹ ɫɟɪɵ, ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ 

ɩɪɨɦɵɜɧɵɦ ɬɢɩɨɦ ɪɟɠɢɦɚ ɩɨɱɜ. ȼ ɢɥɥɸɜɢ-

ɚɥɶɧɵɯ ɬɟɤɫɬɭɪɧɵɯ ɝɨɪɢɡɨɧɬɚɯ ȼt,f ɤɨɧɰɟɧ-

ɬɪɚɰɢɹ ɫɟɪɵ ɫɧɨɜɚ ɜɨɡɪɚɫɬɚɟɬ (ɞɨ 9 ɪɚɡ ɜ ɫɪɚɜ-
ɧɟɧɢɢ ɫ ɮɨɧɨɜɵɦɢ ɡɧɚɱɟɧɢɹɦɢ) ɡɚ ɫɱɺɬ ɩɪɨɱ-
ɧɨɣ ɮɢɤɫɚɰɢɢ ɟɺ ɢɨɧɨɜ ɢɥɥɸɜɢɚɥɶɧɵɦɢ ɤɨɥ-
ɥɨɢɞɚɦɢ. ȼ ɩɨɱɜɨɨɛɪɚɡɭɸɳɢɯ ɝɨɪɢɡɨɧɬɚɯ ɨɛ-

ɧɚɪɭɠɢɜɚɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɫɨ-
ɞɟɪɠɚɧɢɹ ɫɟɪɵ – ɮɨɧɨɜɵɣ ɭɪɨɜɟɧɶ ɩɪɟɜɵɲɟɧ 

ɜ 24 ɪɚɡɚ, ɷɬɨ ɭɤɚɡɵɜɚɟɬ ɧɚ ɚɤɬɢɜɧɭɸ ɮɢɥɶɬɪɚ-
ɰɢɸ ɫɭɥɶɮɚɬ-ɢɨɧɚ ɢɡ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɩɨɱɜɟɧɧɨ-
ɝɨ ɩɪɨɮɢɥɹ ɜ ɧɢɠɟɥɟɠɚɳɢɟ ɝɨɪɢɡɨɧɬɵ. 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫɜɢɞɟɬɟɥɶɫɬɜɭ-

ɸɬ, ɱɬɨ ɩɨɫɬɭɩɚɸɳɢɟ ɫ ɬɟɯɧɨɝɟɧɧɵɦɢ ɜɵɛɪɨ-
ɫɚɦɢ ɷɥɟɦɟɧɬɵ-ɩɨɥɥɸɬɚɧɬɵ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ 
ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɫ ɩɨɱɜɟɧɧɵɦ ɩɨɝɥɨɳɚɸɳɢɦ 

ɤɨɦɩɥɟɤɫɨɦ (ɉɉɄ). ɉɪɢ ɷɬɨɦ ɩɨɞɜɢɠɧɵɟ 

ɮɨɪɦɵ ɬɹɠɺɥɵɯ ɦɟɬɚɥɥɨɜ ɢ ɫɟɪɵ ɢɡɦɟɧɹɸɬ 
ɦɢɝɪɚɰɢɨɧɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɢ ɞɨɫɬɭɩɧɨɫɬɶ ɨɛ-

ɦɟɧɧɵɯ ɤɚɬɢɨɧɨɜ (K+, Na+, Ca2+, Mg2+) ɞɥɹ 
ɤɨɪɧɟɜɵɯ ɫɢɫɬɟɦ ɪɚɫɬɟɧɢɣ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ 
ɧɚɪɭɲɟɧɢɸ ɬɪɟɧɞɨɜ ɨɫɧɨɜɧɵɯ ɛɢɨɝɟɧɧɵɯ ɷɥɟ-
ɦɟɧɬɨɜ ɢ ɢɯ ɞɢɫɛɚɥɚɧɫɭ ɜ ɚɫɫɢɦɢɥɢɪɭɸɳɟɣ 

ɮɢɬɨɦɚɫɫɟ ɞɪɟɜɟɫɧɵɯ ɪɚɫɬɟɧɢɣ. Ɍɚɤ, ɜ ɯɜɨɟ 
ɫɨɫɧɵ ɫɨɨɬɧɨɲɟɧɢɟ N:P:K ɢɡɦɟɧɹɟɬɫɹ ɡɚ ɫɱɺɬ 
ɩɨɜɵɲɟɧɢɹ ɞɨɥɢ ɚɡɨɬɚ ɢ ɫɧɢɠɟɧɢɹ ɞɨɥɟɣ ɤɚ-
ɥɢɹ ɢ ɮɨɫɮɨɪɚ. ȿɫɥɢ ɧɚ ɮɨɧɨɜɵɯ ɬɟɪɪɢɬɨɪɢɹɯ 
ɫɨɨɬɧɨɲɟɧɢɟ N:P:K ɫɨɫɬɚɜɥɹɟɬ 69:10:21, ɬɨ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ ɝ. ɂɪɤɭɬɫɤɚ – 77:8:15, ɝ. Ⱥɧɝɚɪ-
ɫɤɚ – 76:8:16, ɝ. ɒɟɥɟɯɨɜɚ – 82:5:13.  

Ⱦɥɹ ɝɟɧɟɬɢɱɟɫɤɢɯ ɝɨɪɢɡɨɧɬɨɜ ɝɨɪɨɞɫɤɢɯ ɩɨɱɜ 
ɨɛɧɚɪɭɠɟɧɵ ɩɪɹɦɵɟ ɤɨɪɪɟɥɹɰɢɨɧɧɵɟ ɫɜɹɡɢ ɦɟ-
ɠɞɭ ɫɨɞɟɪɠɚɧɢɟɦ ɫɭɥɶɮɚɬ-ɢɨɧɚ ɢ ɨɛɦɟɧɧɨɝɨ 
ɤɚɥɶɰɢɹ, ɚ ɬɚɤɠɟ ɩɨɞɜɢɠɧɨɝɨ ɫɜɢɧɰɚ ɢ ɨɛɦɟɧɧɨ-
ɝɨ ɤɚɥɶɰɢɹ (r = 0,78–0,88, Ɋ = 0,05, n = 85). ɗɬɨ 
ɭɤɚɡɵɜɚɟɬ ɧɚ ɬɨ, ɱɬɨ ɜ ɝɨɪɨɞɫɤɢɯ ɩɨɱɜɚɯ ɢɨɧɵ 

ɫɟɪɵ ɢ ɫɜɢɧɰɚ ɩɪɨɹɜɥɹɸɬ ɜɵɫɨɤɭɸ ɯɢɦɢɱɟɫɤɭɸ 

ɚɤɬɢɜɧɨɫɬɶ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɨɛɦɟɧɧɵɦ ɮɨɪ-
ɦɚɦ ɤɚɥɶɰɢɹ, ɨɛɪɚɡɭɹ ɩɪɨɱɧɵɟ ɫɜɹɡɢ ɜ ɉɉɄ ɢ 

ɩɪɟɩɹɬɫɬɜɭɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɩɨɫɬɭɩɥɟɧɢɸ ɤɚɥɶ-
ɰɢɹ ɜ ɪɚɫɬɢɬɟɥɶɧɵɣ ɨɪɝɚɧɢɡɦ. ɉɨɞɨɛɧɵɟ ɯɢɦɢ-

ɱɟɫɤɢɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɨɛɧɚɪɭɠɢɜɚɸɬɫɹ ɢ ɞɥɹ 
ɞɪɭɝɢɯ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ. 
ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɚɤɬɢɜɧɨɟ ɧɚɤɨɩɥɟɧɢɟ 

ɷɥɟɦɟɧɬɨɜ-ɡɚɝɪɹɡɧɢɬɟɥɟɣ ɜ ɜɟɪɯɧɢɯ ɝɨɪɢɡɨɧɬɚɯ 
ɝɨɪɨɞɫɤɢɯ ɩɨɱɜ ɩɪɢɜɨɞɢɬ ɤ ɢɯ ɚɤɤɭɦɭɥɹɰɢɢ ɜ 
ɚɫɫɢɦɢɥɹɰɢɨɧɧɵɯ ɨɪɝɚɧɚɯ ɪɚɫɬɟɧɢɣ. ɇɚɦɢ ɜɵ-

ɹɜɥɟɧɚ ɩɪɹɦɚɹ ɤɨɪɪɟɥɹɰɢɹ ɦɟɠɞɭ ɫɨɞɟɪɠɚɧɢ-

ɟɦ ɦɟɞɢ, ɫɜɢɧɰɚ, ɤɚɞɦɢɹ ɜ ɜɟɪɯɧɢɯ ɩɨɱɜɟɧɧɵɯ 

ɝɨɪɢɡɨɧɬɚɯ ɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɷɬɢɯ ɷɥɟɦɟɧɬɨɜ ɜ 
ɯɜɨɟ ɢ ɥɢɫɬɶɹɯ ɞɪɟɜɟɫɧɵɯ ɪɚɫɬɟɧɢɣ (ɪɢɫ. 1). 

ɗɬɢ ɞɚɧɧɵɟ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɫɜɹɡɢ ɦɟɠɞɭ 
ɧɚɤɨɩɥɟɧɢɟɦ ɬɹɠɺɥɵɯ ɦɟɬɚɥɥɨɜ ɜ ɨɪɝɚɧɢɱɟ-
ɫɤɨɦ ɜɟɳɟɫɬɜɟ ɩɨɱɜ ɢ ɮɢɬɨɦɚɫɫɟ ɞɪɟɜɟɫɧɵɯ 
ɪɚɫɬɟɧɢɣ. ɉɪɹɦɵɟ ɞɨɫɬɨɜɟɪɧɵɟ ɫɜɹɡɢ ɜɵɹɜɥɟ-
ɧɵ ɬɚɤɠɟ ɦɟɠɞɭ ɫɨɞɟɪɠɚɧɢɟɦ ɷɥɟɦɟɧɬɨɜ-
ɡɚɝɪɹɡɧɢɬɟɥɟɣ ɜ ɞɪɭɝɢɯ ɝɨɪɢɡɨɧɬɚɯ ɩɨɱɜɟɧɧɨɝɨ 

ɩɪɨɮɢɥɹ ɢ ɢɯ ɧɚɤɨɩɥɟɧɢɟɦ ɜ ɯɜɨɟ ɢ ɥɢɫɬɶɹɯ 

ɝɨɪɨɞɫɤɢɯ ɞɟɪɟɜɶɟɜ (ɬɚɛɥ. 2). ɇɚ ɩɪɢɦɟɪɟ 
ɫɜɢɧɰɚ ɢ ɫɟɪɵ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɷɬɨ ɫɜɹɡɢ ɜɵɫɨɤɨ-
ɝɨ ɭɪɨɜɧɹ ɡɧɚɱɢɦɨɫɬɢ. ɋɨɝɥɚɫɧɨ ɷɬɢɦ ɪɟɡɭɥɶ-
ɬɚɬɚɦ, ɫɜɢɧɟɰ ɢ ɫɟɪɚ ɦɨɝɭɬ ɥɟɝɤɨ ɩɨɫɬɭɩɚɬɶ ɜ 
ɚɫɫɢɦɢɥɹɰɢɨɧɧɵɟ ɨɪɝɚɧɵ ɪɚɫɬɟɧɢɣ ɢɡ ɜɫɟɯ 
ɝɨɪɢɡɨɧɬɨɜ ɝɨɪɨɞɫɤɢɯ ɩɨɱɜ. ȼ ɰɟɥɨɦ ɠɟ ɦɨɠɧɨ 

ɝɨɜɨɪɢɬɶ, ɱɬɨ ɧɚ ɭɪɛɚɧɢɡɢɪɨɜɚɧɧɵɯ ɬɟɪɪɢɬɨ-
ɪɢɹɯ ɧɚɛɥɸɞɚɟɬɫɹ ɚɤɬɢɜɧɨɟ ɜɟɪɬɢɤɚɥɶɧɨɟ ɩɟ-
ɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɥɥɸɬɚɧɬɨɜ ɜ ɫɢɫɬɟɦɟ «ɝɟ-
ɧɟɬɢɱɟɫɤɢɣ ɩɪɨɮɢɥɶ ɩɨɱɜ – ɤɨɪɧɟɜɚɹ ɫɢɫɬɟɦɚ 
ɪɚɫɬɟɧɢɣ». 
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Ɍɚɛɥɢɰɚ 1 
ɂɡɦɟɧɟɧɢɟ ɫɨɨɬɧɨɲɟɧɢɣ* ɤɨɧɰɟɧɬɪɚɰɢɣ ɷɥɟɦɟɧɬɨɜ ɜ ɯɜɨɟ ɢ ɥɢɫɬɶɹɯ ɞɟɪɟɜɶɟɜ 

ɧɚ ɝɨɪɨɞɫɤɢɯ ɢ ɮɨɧɨɜɵɯ ɬɟɪɪɢɬɨɪɢɹɯ 

ɋɨɫɧɚ Ȼɟɪɟɡɚ ɋɨɨɬɧɨɲɟɧɢɟ 
ɷɥɟɦɟɧɬɨɜ ɐɟɧɬɪ ɝɨɪɨɞɚ Ƚɨɪɨɞɫɤɢɟ 

ɨɤɪɚɢɧɵ 
Ɏɨɧ ɐɟɧɬɪ ɝɨɪɨɞɚ Ƚɨɪɨɞɫɤɢɟ 

ɨɤɪɚɢɧɵ 
Ɏɨɧ 

P:Pb 69:31 82:18 96:4 74:26 89:11 92:8 

Mg:Pb 64:36 80:20 91:9 78:22 85:15 96:4 

K:Pb 52:48 79:21 93:7 69:31 84:16 92:8 

Mn:Pb 55:45 70:30 94:6 71:29 82:18 97:3 

P:S 84:16 86:14 90:10 85:15 86:14 89:11 

Mg: S 89:11 94:6 96:4 88:12 95:5 96:4 

K: S 76:24 81:19 88:12 77:23 82:18 87:13 

Mn: S 65:35 84:16 89:11 82:18 92:8 94:6 

*ɋɨɨɬɧɨɲɟɧɢɹ ɜɵɱɢɫɥɹɥɢɫɶ ɤɚɤ ɩɪɨɰɟɧɬɧɚɹ ɞɨɥɹ ɤɚɠɞɨɝɨ ɷɥɟɦɟɧɬɚ ɨɬ ɫɭɦɦɵ ɤɨɧɰɟɧɬɪɚɰɢɣ ɞɜɭɯ (ɬɪɺɯ) ɷɥɟɦɟɧɬɨɜ ɜ 
ɫɭɯɨɦ ɜɟɳɟɫɬɜɟ ɯɜɨɢ 

 

 

Ɋɢɫ. 1. ɋɨɞɟɪɠɚɧɢɟ ɫɜɢɧɰɚ ɢ ɤɚɞɦɢɹ ɜ ɯɜɨɟ ɫɨɫɧɵ, ɥɢɫɬɶɹɯ ɬɨɩɨɥɹ ɢ ɜ ɜɟɪɯɧɢɯ ɨɪɝɚɧɨɦɢɧɟɪɚɥɶɧɵɯ ɝɨ-
ɪɢɡɨɧɬɚɯ ɩɨɱɜ ɜ ɪɚɡɧɵɯ ɪɚɣɨɧɚɯ ɂɪɤɭɬɫɤɚ 
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Ɍɚɛɥɢɰɚ 2 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɤɨɪɪɟɥɹɰɢɢ ɦɟɠɞɭ ɫɨɞɟɪɠɚɧɢɟɦ ɩɨɥɥɸɬɚɧɬɨɜ (ɫɜɢɧɰɚ ɢ ɫɟɪɵ) 

ɜ ɝɨɪɢɡɨɧɬɚɯ ɩɨɱɜ ɢ ɯɜɨɟ (ɥɢɫɬɶɹɯ) ɞɟɪɟɜɶɟɜ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɝ. ɂɪɤɭɬɫɤɚ (Ɋ = 0,05, n = 16) 

ɂɧɞɟɤɫɵ ɝɨɪɢɡɨɧɬɨɜ ɩɨɱɜɟɧɧɨɝɨ ɩɪɨɮɢɥɹ Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ Ɉ Ad A AB B(ȼȿ) Bt, f BC C 

ɋɜɢɧɟɰ 

ɏɜɨɹ ɫɨɫɧɵ 0,73 0,61 0,71 0,70 0,60 0,68 0,63 0,71 

ɏɜɨɹ ɥɢɫɬɜɟɧɧɢɰɵ 0,54 0,62 0,58 0,68 0,55 0,54 0,54 0,67 

Ʌɢɫɬɶɹ ɛɟɪɺɡɵ 0,59 0,74 0,62 0,54 0,67 0,65 0,62 0,61 

Ʌɢɫɬɶɹ ɬɨɩɨɥɹ 0,61 0,69 0,75 0,60 0,52 0,58 0,52 0,63 

ɋɟɪɚ 
ɏɜɨɹ ɫɨɫɧɵ 0,86 0,82 0,58 0,42 0,50 0,75 0,65 0,55 

ɏɜɨɹ ɥɢɫɬɜɟɧɧɢɰɵ 0,68 0,70 0,48 0,43 0,42 0,65 0,50 0,45 

Ʌɢɫɬɶɹ ɛɟɪɺɡɵ 0,77 0,65 0,60 0,45 0,55 0,70 0,60 0,50 

Ʌɢɫɬɶɹ ɬɨɩɨɥɹ 0,87 0,60 0,55 0,50 0,60 0,80 0,70 0,60 

 

ɗɥɟɦɟɧɬɵ-ɡɚɝɪɹɡɧɢɬɟɥɢ, ɩɨɫɬɭɩɢɜɲɢɟ ɜ 
ɚɫɫɢɦɢɥɹɰɢɨɧɧɵɟ ɨɪɝɚɧɵ ɱɟɪɟɡ ɩɨɱɜɭ ɢɥɢ 
ɚɷɪɚɥɶɧɵɦ ɩɭɬɺɦ, ɨɤɚɡɵɜɚɸɬ ɜɵɪɚɠɟɧɧɨɟ ɧɟ-
ɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɪɨɫɬɨɜɵɟ ɩɪɨɰɟɫɫɵ 
ɞɪɟɜɟɫɧɵɯ ɪɚɫɬɟɧɢɣ. Ɉɛ ɷɬɨɦ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ 
ɜɵɹɜɥɟɧɧɵɟ ɤɨɪɪɟɥɹɰɢɢ ɦɟɠɞɭ ɩɚɪɚɦɟɬɪɚɦɢ 
ɤɪɨɧ ɞɟɪɟɜɶɟɜ ɫɨɫɧɵ ɢ ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɵ, 
ɮɬɨɪɚ, ɯɥɨɪɚ, ɫɜɢɧɰɚ, ɤɚɞɦɢɹ ɜ ɟɺ ɯɜɨɟ 
(ɬɚɛɥ. 3). Ɍɚɤɢɟ ɡɚɜɢɫɢɦɨɫɬɢ ɯɚɪɚɤɬɟɪɧɵ ɞɥɹ 
ɭɪɛɨɷɤɨɫɢɫɬɟɦ ɂɪɤɭɬɫɤɚ, ɒɟɥɟɯɨɜɚ, Ⱥɧɝɚɪɫɤɚ, 
ɍɫɨɥɶɹ-ɋɢɛɢɪɫɤɨɝɨ. ɇɚ ɮɨɧɨɜɵɯ ɬɟɪɪɢɬɨɪɢɹɯ 
ɩɨɞɨɛɧɵɯ ɞɨɫɬɨɜɟɪɧɵɯ ɤɨɪɪɟɥɹɰɢɨɧɧɵɯ ɫɜɹ-
ɡɟɣ ɧɟ ɨɛɧɚɪɭɠɢɜɚɟɬɫɹ. 
ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɭɯɭɞɲɟɧɢɟ 

ɠɢɡɧɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɞɪɟɜɟɫɧɵɯ ɪɚɫɬɟɧɢɣ ɜ 
ɝɨɪɨɞɚɯ ɨɛɭɫɥɨɜɥɟɧɨ, ɩɨɦɢɦɨ ɡɚɝɪɹɡɧɟɧɢɹ, 
ɜɵɫɨɤɨɣ ɪɟɤɪɟɚɰɢɨɧɧɨɣ ɧɚɝɪɭɡɤɨɣ, ɢɡɦɟɧɹɸ-
ɳɟɣ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ ɢ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ 
ɫɜɨɣɫɬɜɚ ɩɨɱɜ. Ɍɚɤ, ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɩɥɨɬɧɨɫɬɢ 
ɩɨɱɜɵ ɜ 1,5 ɪɚɡɚ ɨɛɧɚɪɭɠɢɜɚɟɬɫɹ ɫɧɢɠɟɧɢɟ ɟɺ 
ɩɨɪɢɫɬɨɫɬɢ ɧɚ 35 %, ɚɷɪɚɰɢɢ – ɧɚ 75 %, ɨɛɳɟɣ 
ɜɥɚɠɧɨɫɬɢ – ɜ 2,5 ɪɚɡɚ. ɉɨɫɤɨɥɶɤɭ ɮɢɡɢɱɟɫɤɢɟ 
ɫɜɨɣɫɬɜɚ ɩɨɱɜ ɬɟɫɧɨ ɫɜɹɡɚɧɵ ɫ ɰɟɥɵɦ ɪɹɞɨɦ ɟɺ 
ɯɢɦɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ, ɨɧɢ ɜɨ ɦɧɨɝɨɦ ɨɩɪɟ-
ɞɟɥɹɸɬ ɫɨɫɬɨɹɧɢɟ ɉɉɄ, ɚ ɡɧɚɱɢɬ ɢ ɩɢɬɚɬɟɥɶ-
ɧɨɝɨ ɫɬɚɬɭɫɚ ɪɚɫɬɟɧɢɣ. ȼ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ 
ɭɯɭɞɲɟɧɢɟ ɮɢɡɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɱɜ 
ɩɪɢɜɨɞɢɬ ɤ ɩɨɞɚɜɥɟɧɢɸ ɪɨɫɬɚ ɪɚɫɬɟɧɢɣ. ɗɬɨ 
ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɤɨɪɪɟɥɹɰɢɨɧɧɵɦɢ ɫɜɹɡɹɦɢ, 
ɛɨɥɶɲɢɧɫɬɜɨ ɢɡ ɤɨɬɨɪɵɯ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ 

ɡɧɚɱɢɦɨɫɬɢ, ɦɟɠɞɭ ɦɨɪɮɨɫɬɪɭɤɬɭɪɧɵɦɢ ɩɚ-
ɪɚɦɟɬɪɚɦɢ ɞɟɪɟɜɶɟɜ ɢ ɮɢɡɢɱɟɫɤɢɦɢ ɩɨɤɚɡɚɬɟ-
ɥɹɦɢ ɩɨɱɜ ɜ ɝɨɪɨɞɚɯ (ɬɚɛɥ. 4).  
ɉɨɤɚɡɚɧɨ ɬɚɤɠɟ, ɱɬɨ ɭɯɭɞɲɟɧɢɟ ɩɨɱɜɟɧɧɵɯ 

ɭɫɥɨɜɢɣ ɩɪɢɜɨɞɢɬ ɤ ɡɧɚɱɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪ-
ɦɚɰɢɹɦ ɜ ɫɨɨɛɳɟɫɬɜɚɯ ɬɪɚɜɹɧɢɫɬɵɯ ɪɚɫɬɟɧɢɣ. 
ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɩɥɨɬɧɨɫɬɢ ɫɥɨɠɟɧɢɹ ɩɨɱɜ ɨɛ-
ɧɚɪɭɠɢɜɚɟɬɫɹ ɫɧɢɠɟɧɢɟ ɞɨ 50 % ɩɪɨɟɤɬɢɜɧɨɝɨ 
ɩɨɤɪɵɬɢɹ, ɭɦɟɧɶɲɟɧɢɟ ɧɚ 30–40 % ɨɛɳɟɝɨ 
ɤɨɥɢɱɟɫɬɜɚ ɜɢɞɨɜ, ɩɨɜɵɲɟɧɢɟ ɧɚ 50 % ɞɨɥɢ 
ɪɭɞɟɪɚɥɶɧɵɯ ɜɢɞɨɜ ɫ ɦɨɳɧɨɣ ɦɨɱɤɨɜɚɬɨɣ 
ɤɨɪɧɟɜɨɣ ɫɢɫɬɟɦɨɣ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɭɜɟɥɢɱɟ-
ɧɢɟ ɩɨɞɡɟɦɧɨɣ ɛɢɨɦɚɫɫɵ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɧɚɞ-
ɡɟɦɧɨɣ ɜ 1,5–2 ɪɚɡɚ. ɗɬɨɬ ɩɪɨɰɟɫɫ ɩɪɢɜɨɞɢɬ ɤ 
ɪɟɡɤɨɦɭ ɭɯɭɞɲɟɧɢɸ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ 
ɫɜɨɣɫɬɜ ɨɪɝɚɧɨ-ɦɢɧɟɪɚɥɶɧɵɯ ɝɨɪɢɡɨɧɬɨɜ ɩɨɱɜɵ.  
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɩɪɟɞɟɥɚɯ ɝɨɪɨɞɫɤɢɯ ɬɟɪ-

ɪɢɬɨɪɢɣ ɬɟɯɧɨɝɟɧɧɨɟ ɡɚɝɪɹɡɧɟɧɢɟ ɢ ɪɟɤɪɟɚɰɢ-
ɨɧɧɚɹ ɧɚɝɪɭɡɤɚ ɨɤɚɡɵɜɚɸɬ ɫɢɥɶɧɨɟ ɩɨɜɪɟɠ-
ɞɚɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɠɢɡɧɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ 
ɪɚɫɬɟɧɢɣ. ȼɦɟɫɬɟ ɫ ɬɟɦ ɜɵɹɜɥɹɟɬɫɹ ɜɟɞɭɳɚɹ 
ɪɨɥɶ ɢɦɟɧɧɨ ɬɟɯɧɨɝɟɧɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɜ ɧɚɪɭ-
ɲɟɧɢɢ ɩɢɬɚɬɟɥɶɧɨɝɨ ɫɬɚɬɭɫɚ ɢ ɫɨɫɬɨɹɧɢɹ ɞɟ-
ɪɟɜɶɟɜ ɜ ɭɪɛɨɷɤɨɫɢɫɬɟɦɚɯ. ɉɪɢ ɩɚɪɚɥɥɟɥɶɧɨɦ 
ɜɨɡɞɟɣɫɬɜɢɢ ɷɬɢɯ ɞɜɭɯ ɮɚɤɬɨɪɨɜ ɬɪɟɧɞ ɤ ɭɥɭɱ-
ɲɟɧɢɸ ɫɨɫɬɨɹɧɢɹ ɞɪɟɜɟɫɧɵɯ ɪɚɫɬɟɧɢɣ ɨɬɦɟɱɚ-
ɟɬɫɹ ɬɨɥɶɤɨ ɩɪɢ ɫɧɢɠɟɧɢɢ ɭɪɨɜɧɹ ɡɚɝɪɹɡɧɟɧɢɹ, 
ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɜɥɢɹɧɢɟ ɪɟɤɪɟɚɰɢɨɧɧɨɣ ɧɚɝɪɭɡɤɢ 
ɧɟ ɛɵɥɨ ɫɬɨɥɶ ɨɞɧɨɡɧɚɱɧɵɦ (ɪɢɫ. 2).  

Ɍɚɛɥɢɰɚ 3 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɤɨɪɪɟɥɹɰɢɢ ɦɟɠɞɭ ɦɨɪɮɨɫɬɪɭɤɬɭɪɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɤɪɨɧ ɞɟɪɟɜɶɟɜ ɫɨɫɧɵ ɢ ɫɨɞɟɪɠɚ-

ɧɢɟɦ ɷɥɟɦɟɧɬɨɜ-ɡɚɝɪɹɡɧɢɬɟɥɟɣ ɜ ɟɺ ɯɜɨɟ ɧɚ ɭɪɛɚɧɢɡɢɪɨɜɚɧɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ ɉɪɢɚɧɝɚɪɶɹ (Ɋ = 0,05, n = 32) 

ɗɥɟɦɟɧɬɵ-ɡɚɝɪɹɡɧɢɬɟɥɢ ɉɚɪɚɦɟɬɪɵ ɞɪɟɜɟɫɧɵɯ ɪɚɫɬɟɧɢɣ ɮɬɨɪ ɫɟɪɚ ɯɥɨɪ ɫɜɢɧɟɰ ɤɚɞɦɢɣ 

Ɇɚɫɫɚ ɯɜɨɢ ɧɚ ɩɨɛɟɝɟ –0,73 –0,70 –0,68 –0,69 –0,80 

Ʉɨɥɢɱɟɫɬɜɨ ɯɜɨɢɧɨɤ ɧɚ ɩɨɛɟɝɟ –0,64 –0,68 –0,69 –0,72 –0,58 

Ⱦɥɢɧɚ ɩɨɛɟɝɨɜ –0,62 –0,69 –0,78 –0,78 –0,51 

Ⱦɥɢɧɚ ɯɜɨɢ –0,69 –0,62 –0,62 –0,72 –0,83 

ɍɪɨɜɟɧɶ ɞɟɮɨɥɢɚɰɢɢ ɤɪɨɧ 0,71 0,75 0,58 0,74 0,67 



ɉɂɌȺɌȿɅɖɇɕɃ ɋɌȺɌɍɋ ȾɊȿȼȿɋɇɕɏ ɊȺɋɌȿɇɂɃ 
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Ɍɚɛɥɢɰɚ 4 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɤɨɪɪɟɥɹɰɢɢ ɦɟɠɞɭ ɦɨɪɮɨɫɬɪɭɤɬɭɪɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɤɪɨɧ ɯɜɨɣɧɵɯ ɞɟɪɟɜɶɟɜ  

ɢ ɮɢɡɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɜɟɪɯɧɢɯ ɝɨɪɢɡɨɧɬɨɜ ɩɨɱɜ 
ɝɨɪɨɞɨɜ ɂɪɤɭɬɫɤɚ ɢ ɍɫɨɥɶɹ-ɋɢɛɢɪɫɤɨɝɨ (Ɋ = 0,05, n = 32) 

Ɏɢɡɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɱɜɟɧɧɨɝɨ ɩɨɤɪɨɜɚ ɉɚɪɚɦɟɬɪɵ 

ɞɪɟɜɟɫɧɵɯ ɪɚɫɬɟɧɢɣ 
ɧɚɪɭɲɟɧɢɟ 
ɫɬɪɭɤɬɭɪɵ 

ɜɥɚɠɧɨɫɬɶ ɩɨɪɢɫɬɨɫɬɶ ɚɷɪɚɰɢɹ ɩɥɨɬɧɨɫɬɶ

ɋɨɫɧɚ 
Ɇɚɫɫɚ ɯɜɨɢ ɧɚ ɩɨɛɟɝɟ –0,64 0,63 0,70 0,77 –0,76 

Ʉɨɥɢɱɟɫɬɜɨ ɯɜɨɢɧɨɤ ɧɚ ɩɨɛɟɝɟ –0,60 0,63 0,58 0,61 –0,70 

Ⱦɥɢɧɚ ɩɨɛɟɝɨɜ –0,53 0,57 0,62 0,65 –0,69 

Ⱦɥɢɧɚ ɯɜɨɢ –0,78 0,84 0,81 0,80 –0,77 

ɍɪɨɜɟɧɶ ɞɟɮɨɥɢɚɰɢɢ ɤɪɨɧ 0,76 –0,70 –0,75 –0,85 0,72 

Ʌɢɫɬɜɟɧɧɢɰɚ 
      

Ɇɚɫɫɚ ɯɜɨɢ ɧɚ ɩɨɛɟɝɟ –0,63 0,64 0,72 0,75 –0,76 

Ʉɨɥɢɱɟɫɬɜɨ ɛɪɚɯɢɛɥɚɫɬɨɜ ɧɚ ɩɨɛɟɝɟ –0,64 0,61 0,57 0,60 –0,68 

Ⱦɥɢɧɚ ɩɨɛɟɝɨɜ –0,51 0,54 0,60 0,64 –0,67 

Ⱦɥɢɧɚ ɯɜɨɢ –0,68 0,78 0,77 0,76 –0,70 

ɍɪɨɜɟɧɶ ɞɟɮɨɥɢɚɰɢɢ ɤɪɨɧ 0,75 –0,72 –0,77 –0,88 0,78 

 

 

 
*ȼɫɟ ɩɨɤɚɡɚɬɟɥɢ ɜɵɪɚɠɟɧɵ ɜ ɧɨɪɦɢɪɨɜɚɧɧɵɯ ɨɬɧɨɫɢɬɟɥɶɧɨ ɮɨɧɚ ɟɞɢɧɢɰɚɯ (ɛɚɥɥɚɯ) 
 

Ɋɢɫ. 2. ɋɜɹɡɶ ɠɢɡɧɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɞɟɪɟɜɶɟɜ ɫɨɫɧɵ ɫ ɭɪɨɜɧɟɦ ɬɟɯɧɨɝɟɧɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɢ ɪɟɤɪɟɚɰɢ-

ɨɧɧɨɣ ɧɚɪɭɲɟɧɧɨɫɬɶɸ ɩɨɱɜ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɝ. ɂɪɤɭɬɫɤɚ 
 

Ʉ ɱɢɫɥɭ ɫɨɩɭɬɫɬɜɭɸɳɢɯ ɧɟɝɚɬɢɜɧɵɯ ɮɚɤ-
ɬɨɪɨɜ, ɜɥɢɹɸɳɢɯ ɧɚ ɫɨɫɬɨɹɧɢɟ ɞɟɪɟɜɶɟɜ ɧɚ 
ɭɪɛɚɧɢɡɢɪɨɜɚɧɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ, ɫɥɟɞɭɟɬ ɨɬɧɟ-
ɫɬɢ ɩɨɪɚɠɟɧɢɟ ɢɯ ɝɪɢɛɧɵɦɢ ɛɨɥɟɡɧɹɦɢ ɢ ɷɧ-

ɬɨɦɨɜɪɟɞɢɬɟɥɹɦɢ [6; 7]. Ʉɚɤ ɩɪɚɜɢɥɨ, ɷɬɨɬ 
ɮɚɤɬɨɪ ɨɤɚɡɵɜɚɟɬ ɦɟɧɶɲɟɟ ɩɨɪɚɠɚɸɳɟɟ ɜɨɡ-
ɞɟɣɫɬɜɢɟ ɧɚ ɪɚɫɬɟɧɢɹ, ɧɨ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɤɥɸɱɟ-
ɜɵɦɢ ɜɵɲɟɧɚɡɜɚɧɧɵɦɢ ɮɢɬɨɩɚɬɨɝɟɧɧɵɣ ɷɮ-

ɮɟɤɬ ɦɨɠɟɬ ɡɧɚɱɢɦɨ ɭɫɢɥɢɬɶɫɹ. ɉɪɢ ɨɛɫɥɟɞɨ-

ɜɚɧɢɢ ɬɟɪɪɢɬɨɪɢɢ ɝ. ɂɪɤɭɬɫɤɚ ɜɵɹɜɥɟɧɨ, ɱɬɨ 
ɢɡ ɮɢɬɨɩɚɬɨɝɟɧɧɵɯ ɝɪɢɛɨɜ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨ-
ɫɬɪɚɧɟɧɵ: Nectria cinnabarina, Tubercularia 

vulgaris, Melanconium betulinum, Microsphera 

betulae, Cytospora chrysosperma, Cytospora ni-

vea, Phyllosticta populina, Uncinula salicis f. po-

pulorum, Melampsora larici-populina, Melamp-

sora medusa, ɤɨɬɨɪɵɟ ɫɢɥɶɧɨ ɩɨɜɪɟɠɞɚɸɬ ɥɢ-

ɫɬɶɹ ɢ ɜɟɬɜɢ ɛɟɪɺɡɵ ɢ ɬɨɩɨɥɹ. ɇɚ ɯɜɨɣɧɵɯ ɩɨ-
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ɪɨɞɚɯ ɱɚɫɬɨ ɧɚɛɥɸɞɚɟɬɫɹ ɡɚɛɨɥɟɜɚɧɢɟ ɲɸɬɬɟ, 
ɨɧɨ ɩɪɨɹɜɥɹɟɬɫɹ ɜ ɩɨɠɟɥɬɟɧɢɢ ɯɜɨɢ, ɜɵɡɜɚɧ-

ɧɨɦ ɪɚɡɥɢɱɧɵɦɢ ɜɢɞɚɦɢ ɦɢɤɪɨɦɢɰɟɬɨɜ. Ɍɚɤ, 
ɩɨɪɚɠɟɧɢɟ ɯɜɨɢ ɫɨɫɧɵ ɜɵɡɵɜɚɸɬ ɝɪɢɛɵ ɪɨɞɚ 
Lophodermium, ɥɢɫɬɜɟɧɧɢɰɵ – Hartigiella lari-

cis, ɟɥɢ – Lirula macrospora.  

Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɝɨɪɨɞɫɤɢɯ ɧɚɫɚɠɞɟɧɢɹɯ ɨɬ-
ɦɟɱɚɟɬɫɹ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɷɧɬɨɦɨɜɪɟɞɢɬɟɥɟɣ. 

Ʌɢɫɬɜɟɧɧɢɰɚ ɫɢɥɶɧɨ ɩɨɜɪɟɠɞɚɟɬɫɹ ɥɢɫɬɜɟɧ-

ɧɢɱɧɨɣ ɩɨɱɤɨɜɨɣ ɝɚɥɥɢɰɟɣ ɢ ɥɢɫɬɜɟɧɧɢɱɧɨɣ 

ɱɟɯɥɨɧɨɫɤɨɣ, ɟɥɶ – ɟɥɨɜɨɣ ɥɨɠɧɨɳɢɬɨɜɤɨɣ ɢ 

ɡɟɥɺɧɵɦ ɯɟɪɦɟɫɨɦ, ɬɨɩɨɥɶ – ɬɨɩɨɥɺɜɨɣ ɦɨ-
ɥɶɸ-ɩɟɫɬɪɹɧɤɨɣ, ɛɟɪɺɡɚ – ɛɟɪɺɡɨɜɵɦ ɦɟɲɟɬɱɚ-
ɬɵɦ ɤɥɟɳɢɤɨɦ, ɹɛɥɨɧɹ ɫɢɛɢɪɫɤɚɹ – ɦɟɞɹɧɢ-

ɰɟɣ, ɱɟɪɺɦɭɯɚ – ɝɚɥɥɨɜɵɦ ɱɟɪɺɦɭɯɨɜɵɦ ɤɥɟ-
ɳɨɦ, ɱɟɪɟɦɭɯɨɜɨɣ ɦɨɥɶɸ ɢ ɛɨɹɪɵɲɧɢɰɟɣ, 

ɝɪɭɲɚ – ɝɪɭɲɟɜɵɦ ɝɚɥɥɨɜɵɦ ɤɥɟɳɨɦ.  

ɉɨɪɚɠɟɧɢɟ ɞɟɪɟɜɶɟɜ ɷɧɬɨɦɨɜɪɟɞɢɬɟɥɹɦɢ ɢ 

ɝɪɢɛɧɵɦɢ ɛɨɥɟɡɧɹɦɢ ɦɨɠɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɧɚ-
ɪɭɲɚɬɶ ɛɚɥɚɧɫ ɷɥɟɦɟɧɬɨɜ ɩɢɬɚɧɢɹ ɜ ɯɜɨɟ ɢ ɥɢ-

ɫɬɶɹɯ. ɉɪɢ ɷɬɨɦ ɨɛɧɚɪɭɠɟɧɨ, ɱɬɨ ɜ ɚɫɫɢɦɢɥɢ-

ɪɭɸɳɟɣ ɮɢɬɨɦɚɫɫɟ ɨɫɨɛɟɧɧɨ ɫɢɥɶɧɨ ɫɧɢɠɚɟɬ-
ɫɹ ɫɨɞɟɪɠɚɧɢɟ ɬɚɤɢɯ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ, 
ɤɚɤ ɚɡɨɬ, ɤɚɥɢɣ, ɦɚɝɧɢɣ, ɤɚɥɶɰɢɣ, ɮɨɫɮɨɪ, 
ɦɚɪɝɚɧɟɰ.  

ɇɚɭɱɧɵɣ ɚɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɞɚɺɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɡɪɚɛɨɬɚɬɶ ɪɟɤɨɦɟɧɞɚɰɢɢ ɞɥɹ 
ɭɥɭɱɲɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɪɚɫɬɢɬɟɥɶɧɵɯ ɫɨɨɛ-

ɳɟɫɬɜ ɢ ɩɨɱɜɟɧɧɨɝɨ ɩɨɤɪɨɜɚ ɜ ɝɨɪɨɞɚɯ. ɗɬɨ 
ɩɨɜɵɫɢɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɯ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 
ɤɚɤ ɫɬɚɛɢɥɢɡɚɬɨɪɨɜ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɜɧɨɜɟ-
ɫɢɹ ɭɪɛɚɧɢɡɢɪɨɜɚɧɧɵɯ ɬɟɪɪɢɬɨɪɢɣ. ɇɚɦɢ ɪɚɡ-
ɪɚɛɨɬɚɧɵ ɨɛɳɢɟ ɩɪɢɧɰɢɩɵ ɫɨɡɞɚɧɢɹ ɨɩɬɢ-

ɦɚɥɶɧɨɝɨ ɨɡɟɥɟɧɟɧɢɹ ɝɨɪɨɞɨɜ [6], ɚ ɞɥɹ ɂɪɤɭɬ-
ɫɤɚ – ɩɨɞɪɨɛɧɵɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɭɥɭɱɲɟɧɢɸ 

ɫɨɫɬɨɹɧɢɹ ɩɚɪɤɨɜɵɯ ɡɨɧ [5; 10].  

ȼɵɜɨɞɵ 

ɉɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɭɪɛɚɧɢɡɢɪɨɜɚɧɧɵɯ ɬɟɪ-
ɪɢɬɨɪɢɣ (ɩɪɨɦɵɲɥɟɧɧɵɯ ɝɨɪɨɞɨɜ ɉɪɢɚɧɝɚɪɶɹ) 
ɩɨɤɚɡɚɧɨ, ɱɬɨ ɤɥɸɱɟɜɵɦɢ ɮɚɤɬɨɪɚɦɢ, ɧɟɝɚɬɢɜ-
ɧɨ ɜɨɡɞɟɣɫɬɜɭɸɳɢɦɢ ɧɚ ɩɢɬɚɬɟɥɶɧɵɣ ɫɬɚɬɭɫ 
ɞɪɟɜɟɫɧɵɯ ɪɚɫɬɟɧɢɣ, ɫɥɭɠɚɬ ɩɨɜɵɲɟɧɧɵɣ 

ɭɪɨɜɟɧɶ ɬɟɯɧɨɝɟɧɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪ-

ɧɨɝɨ ɜɨɡɞɭɯɚ, ɜɵɡɵɜɚɸɳɢɣ ɧɚɪɭɲɟɧɢɹ ɛɢɨ-
ɝɟɧɧɨɣ ɦɢɝɪɚɰɢɢ ɷɥɟɦɟɧɬɨɜ ɩɢɬɚɧɢɹ ɜ ɪɚɫɬɟ-
ɧɢɹɯ ɢ ɩɨɱɜɟ, ɚ ɬɚɤɠɟ ɜɵɫɨɤɚɹ ɪɟɤɪɟɚɰɢɨɧɧɚɹ 
ɧɚɝɪɭɡɤɚ, ɢɡɦɟɧɹɸɳɚɹ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ ɢ ɮɢ-

ɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɩɨɱɜ.  
ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɫɪɟɞɢ ɤɨɦɩɥɟɤɫɚ ɬɟɯɧɨ-

ɝɟɧɧɵɯ ɩɨɥɥɸɬɚɧɬɨɜ ɧɟɨɪɝɚɧɢɱɟɫɤɨɣ ɩɪɢɪɨɞɵ 

ɧɚɢɛɨɥɟɟ ɫɢɥɶɧɨɟ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ 
ɩɢɬɚɬɟɥɶɧɵɣ ɫɬɚɬɭɫ ɞɪɟɜɨɫɬɨɟɜ ɨɤɚɡɵɜɚɸɬ ɞɢ-

ɨɤɫɢɞ ɫɟɪɵ ɢ ɚɷɪɨɡɨɥɢ ɬɹɠɺɥɵɯ ɦɟɬɚɥɥɨɜ – 

ɨɧɢ ɜɥɢɹɸɬ ɩɭɬɺɦ ɩɪɹɦɨɝɨ ɮɨɥɢɚɪɧɨɝɨ ɩɨ-

ɝɥɨɳɟɧɢɹ ɢɯ ɪɚɫɬɟɧɢɹɦɢ ɢ ɤɨɫɜɟɧɧɨ ɱɟɪɟɡ ɡɚ-
ɝɪɹɡɧɟɧɢɟ ɩɨɱɜɟɧɧɨɝɨ ɩɨɤɪɨɜɚ.  
Ɉɛɧɚɪɭɠɟɧɨ ɚɤɬɢɜɧɨɟ ɩɟɪɟɦɟɳɟɧɢɟ ɢ ɧɚ-

ɤɨɩɥɟɧɢɟ ɫɭɥɶɮɚɬ-ɢɨɧɚ ɢ ɩɨɞɜɢɠɧɵɯ ɮɨɪɦ 

ɫɜɢɧɰɚ, ɤɚɞɦɢɹ, ɦɟɞɢ, ɰɢɧɤɚ ɜɨ ɜɫɟɯ ɝɟɧɟɬɢɱɟ-
ɫɤɢɯ ɝɨɪɢɡɨɧɬɚɯ ɝɨɪɨɞɫɤɢɯ ɩɨɱɜ, ɜɩɥɨɬɶ ɞɨ 

ɩɨɱɜɨɨɛɪɚɡɭɸɳɟɝɨ, ɩɪɢ ɷɬɨɦ ɢɯ ɫɨɞɟɪɠɚɧɢɟ 
ɦɨɠɟɬ ɩɪɟɜɵɲɚɬɶ ɮɨɧɨɜɵɟ ɡɧɚɱɟɧɢɹ ɨɬ 2 ɞɨ 
25 ɪɚɡ. Ɉɫɨɛɟɧɧɨ ɚɤɬɢɜɧɚɹ ɚɤɤɭɦɭɥɹɰɢɹ ɬɹɠɺ-
ɥɵɯ ɦɟɬɚɥɥɨɜ ɩɪɨɢɫɯɨɞɢɬ ɜ ɜɟɪɯɧɢɯ ɝɨɪɢɡɨɧ-

ɬɚɯ ɩɨɱɜ, ɩɪɢ ɷɬɨɦ ɨɛɧɚɪɭɠɢɜɚɟɬɫɹ ɩɪɹɦɚɹ 
ɤɨɪɪɟɥɹɰɢɹ ɢɯ ɫɨɞɟɪɠɚɧɢɹ ɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ 

ɷɬɢɯ ɷɥɟɦɟɧɬɨɜ ɜ ɯɜɨɟ ɢ ɥɢɫɬɶɹɯ ɞɪɟɜɟɫɧɵɯ 
ɪɚɫɬɟɧɢɣ. 

ɉɨɤɚɡɚɧɨ, ɱɬɨ ɩɨɞɜɢɠɧɵɟ ɮɨɪɦɵ ɬɹɠɺɥɵɯ 

ɦɟɬɚɥɥɨɜ ɢ ɫɟɪɵ ɢɡɦɟɧɹɸɬ ɦɢɝɪɚɰɢɨɧɧɭɸ 

ɫɩɨɫɨɛɧɨɫɬɶ ɢ ɞɨɫɬɭɩɧɨɫɬɶ ɨɛɦɟɧɧɵɯ ɤɚɬɢɨ-
ɧɨɜ ɩɨɱɜɟɧɧɨɝɨ ɩɨɝɥɨɳɚɸɳɟɝɨ ɤɨɦɩɥɟɤɫɚ ɞɥɹ 
ɤɨɪɧɟɜɵɯ ɫɢɫɬɟɦ ɪɚɫɬɟɧɢɣ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ 
ɢɡɦɟɧɟɧɢɸ ɬɪɟɧɞɨɜ ɨɫɧɨɜɧɵɯ ɛɢɨɝɟɧɧɵɯ ɷɥɟ-
ɦɟɧɬɨɜ ɢ ɢɯ ɞɢɫɛɚɥɚɧɫɭ ɜ ɚɫɫɢɦɢɥɢɪɭɸɳɟɣ 

ɮɢɬɨɦɚɫɫɟ ɞɪɟɜɟɫɧɵɯ ɪɚɫɬɟɧɢɣ. 

ȼɵɹɜɥɟɧɵ ɬɟɫɧɵɟ ɤɨɪɪɟɥɹɰɢɨɧɧɵɟ ɫɜɹɡɢ 

ɦɟɠɞɭ ɧɚɪɭɲɟɧɢɟɦ ɩɢɬɚɬɟɥɶɧɨɝɨ ɫɬɚɬɭɫɚ ɞɪɟ-
ɜɟɫɧɵɯ ɪɚɫɬɟɧɢɣ ɢ ɫɧɢɠɟɧɢɟɦ ɩɚɪɚɦɟɬɪɨɜ ɢɯ 
ɠɢɡɧɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ.  
ɍɪɨɜɟɧɶ ɧɚɪɭɲɟɧɢɹ ɩɢɬɚɬɟɥɶɧɨɝɨ ɫɬɚɬɭɫɚ 

ɞɪɟɜɟɫɧɵɯ ɪɚɫɬɟɧɢɣ ɫɥɭɠɢɬ ɚɞɟɤɜɚɬɧɵɦ ɢɧɬɟ-
ɝɪɚɥɶɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɦ ɫɬɟ-
ɩɟɧɶ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɭɪɛɨɷɤɨɫɢɫɬɟɦɭ ɧɟɝɚɬɢɜ-
ɧɵɯ ɮɚɤɬɨɪɨɜ (ɬɟɯɧɨɝɟɧɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ, ɪɟɤ-
ɪɟɚɰɢɨɧɧɨɣ ɧɚɝɪɭɡɤɢ, ɩɨɪɚɠɟɧɢɹ ɝɪɢɛɧɵɦɢ 

ɛɨɥɟɡɧɹɦɢ ɢ ɷɧɬɨɦɨɜɪɟɞɢɬɟɥɹɦɢ).  
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Nutritional status of arboreal plants as an integrated indicator reflecting  

urban ecosystem conditions 

T. A. Mikhailova, O. V. Shergina 

Siberian Institute of Plant Physiology and Biochemistry SB RAS, Irkutsk 

Abstract. It is shown that key factors affecting negatively on trees nutrition status within urban territories (the cit-

ies of Irkutsk, Angarsk, Usolye-Sibirskoye, Shelekhov in the Eastern Siberia) are a high level of air pollution 

caused nutrient elements disbalance in trees and soils, and a heavy recreation loading resulting to deterioration of 

morphological and physical soil parameters. It is found that sulphur dioxide, as well as heavy metals, have the 

most negative effect on the trees nutrition status. ese pollutants affect by the direct foliar absorption and indirectly 

way through the polluted soils. Close connections have been revealed between the trees nutrition status disturbance 

and reduction of the parameters reflecting tree vital condition. It is concluded that trees nutrition status disturbance 

can be used as an adequate integrated indicator for detection the effect of negative factors (air pollution, recreation 

loads, insect attacks, fungal diseases) to an urban ecosystem. 

Key words: urban ecosystems, technogenic pollution, nutrient elements, pollutants, arboreal plants, genetic profile 

of soil 
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