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. ɂɡɭɱɚɥɢ ɭɪɨɜɟɧɶ ɷɧɞɨɝɟɧɧɵɯ ɢɧɞɨɥɢɥɭɤɫɭɫɧɨɣ (ɂɍɄ) ɢ ɚɛɫɰɢɡɨɜɨɣ (ȺȻɄ) ɤɢɫɥɨɬ ɜ ɜɟɪɯɭɲɟɱ-
ɧɨɣ ɱɚɫɬɢ ɩɨɛɟɝɨɜ ɜɵɫɨɤɨɪɨɫɥɨɣ ɢ ɤɚɪɥɢɤɨɜɨɣ ɮɨɪɦ ɹɛɥɨɧɢ ɫɢɛɢɪɫɤɨɣ ɜ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɟ ɢ ɩɪɢ ɢɧɬɪɨɞɭɤ-
ɰɢɢ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɤɚɪɥɢɤɨɜɨɫɬɶ ɪɚɫɬɟɧɢɣ ɨɛɭɫɥɨɜɥɟɧɚ ɫɧɢɠɟɧɢɟɦ ɫɨɞɟɪɠɚɧɢɹ ɂɍɄ ɢ ɫɜɹɡɚɧɧɵɦ ɫ ɷɬɢɦ 

ɢɡɦɟɧɟɧɢɟɦ ɫɨɨɬɧɨɲɟɧɢɹ ɂɍɄ/ȺȻɄ. ɗɬɨ ɫɨɨɬɧɨɲɟɧɢɟ ɞɥɹ ɜɵɫɨɤɨɪɨɫɥɵɯ ɞɟɪɟɜɶɟɜ ɜɫɟɝɞɚ ɛɵɥɨ ɛɨɥɶɲɟ, ɚ 
ɞɥɹ ɤɚɪɥɢɤɨɜɵɯ ɦɟɧɶɲɟ. ɋɨɨɬɧɨɲɟɧɢɟ ɝɨɪɦɨɧɨɜ ɢ ɢɯ ɫɨɞɟɪɠɚɧɢɟ ɜ ɢɡɭɱɚɟɦɵɯ ɮɨɪɦɚɯ ɧɟ ɢɡɦɟɧɹɥɨɫɶ ɩɪɢ 

ɢɧɬɪɨɞɭɤɰɢɢ, ɧɟɫɦɨɬɪɹ ɧɚ ɭɜɟɥɢɱɟɧɢɟ ɫɤɨɪɨɫɬɢ ɪɨɫɬɚ ɩɨɛɟɝɨɜ. ɋɞɟɥɚɧ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɭɪɨɜɟɧɶ ɂɍɄ ɧɟ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɟɟ ɚɤɪɨɩɟɬɚɥɶɧɵɦ ɬɪɚɧɫɩɨɪɬɨɦ, ɚ ɡɚɜɢɫɢɬ ɨɬ ɫɢɧɬɟɡɚ ɜ ɧɚɡɟɦɧɨɣ ɱɚɫɬɢ ɪɚɫɬɟɧɢɹ. ȼ ɫɜɹɡɢ ɫ 
ɷɬɢɦ ɨɛɫɭɠɞɚɟɬɫɹ ɜɤɥɚɞ ɮɢɬɨɝɨɪɦɨɧɨɜ ɜ ɮɨɪɦɢɪɨɜɚɧɢɟ ɤɚɪɥɢɤɨɜɨɝɨ ɫɬɚɬɭɫɚ ɹɛɥɨɧɢ ɫɢɛɢɪɫɤɨɣ. 

 : ɹɛɥɨɧɹ ɫɢɛɢɪɫɤɚɹ Malus bɚccata, ɤɚɪɥɢɤɨɜɵɟ ɮɨɪɦɵ, ɮɢɬɨɝɨɪɦɨɧɵ, ɢɧɞɨɥɢɥɭɤɫɭɫɧɚɹ ɢ 

ɚɛɫɰɢɡɨɜɚɹ ɤɢɫɥɨɬɵ. 

 

Вɜɟɞɟɧɢɟ 

Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɨɩɨɥɚɝɚɸɳɢɯ ɩɪɢɧɰɢɩɨɜ 
ɫɨɜɪɟɦɟɧɧɨɣ ɮɢɡɢɨɥɨɝɢɢ ɪɚɫɬɟɧɢɣ ɹɜɥɹɟɬɫɹ 
ɩɨɥɨɠɟɧɢɟ ɨ ɬɨɦ, ɱɬɨ ɪɨɫɬ ɢ ɞɢɮɮɟɪɟɧɰɢɚɰɢɹ 
ɪɚɫɬɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟɦ ɪɚɡ-
ɧɵɯ ɬɢɩɨɜ ɮɢɬɨɝɨɪɦɨɧɨɜ. Ɇɧɨɝɨɱɢɫɥɟɧɧɵɟ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɫɜɹɳɟɧɵ ɢɡɭɱɟɧɢɸ ɜɥɢɹɧɢɹ 
ɷɧɞɨɝɟɧɧɨɝɨ ɭɪɨɜɧɹ ɚɭɤɫɢɧɨɜ, ɝɢɛɛɟɪɟɥɥɢɧɨɜ, 
ɰɢɬɨɤɢɧɢɧɨɜ, ɚɛɫɰɢɡɨɜɨɣ ɤɢɫɥɨɬɵ, ɷɬɢɥɟɧɚ, 
ɛɪɚɫɫɢɧɨɫɬɟɪɨɢɞɨɜ ɢ ɫɬɪɢɝɨɥɚɤɬɨɧɨɜ ɧɚ ɦɨɪ-
ɮɨɝɟɧɟɡ, ɚ ɬɚɤɠɟ ɢɯ ɭɱɚɫɬɢɸ ɜ ɨɬɜɟɬɟ ɪɚɫɬɟɧɢɣ 

ɧɚ ɜɧɟɲɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ. 
ȼɡɚɢɦɨɜɥɢɹɧɢɟ ɢ ɩɟɪɟɤɪёɫɬɧɨɟ ɞɟɣɫɬɜɢɟ 

ɮɢɬɨɝɨɪɦɨɧɨɜ ɧɚɢɛɨɥɟɟ ɹɪɤɨ ɩɪɨɹɜɥɹɸɬɫɹ ɩɪɢ 

ɢɯ ɞɟɣɫɬɜɢɢ ɧɚ ɪɨɫɬɨɜɵɟ ɩɪɨɰɟɫɫɵ. Ɉɫɨɛɭɸ 

ɩɪɨɛɥɟɦɭ ɩɪɟɞɫɬɚɜɥɹɟɬ ɞɟɣɫɬɜɢɟ ɮɢɬɨɝɨɪɦɨɧɨɜ 
ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɤɚɪɥɢɤɨɜɨɝɨ ɫɬɚɬɭɫɚ ɮɪɭɤɬɨ-
ɜɵɯ ɞɟɪɟɜɶɟɜ [6]. ɂɫɫɥɟɞɨɜɚɬɟɥɢ ɫɜɹɡɵɜɚɸɬ 
ɷɬɨɬ ɮɟɧɨɦɟɧ, ɜ ɱɚɫɬɧɨɫɬɢ, ɫ ɫɨɨɬɧɨɲɟɧɢɟɦ 

ɢɧɞɨɥɢɥɭɤɫɭɫɧɨɣ (ɂɍɄ) ɢ ɚɛɫɰɢɡɨɜɨɣ ɤɢɫɥɨɬ 
(ȺȻɄ) [11]. Ʉɪɨɦɟ ɧɚɭɱɧɨɝɨ, ɢɧɬɟɪɟɫ ɤ ɷɬɨɣ 

ɬɟɦɟ ɨɛɭɫɥɨɜɥɟɧ ɹɜɧɵɦɢ ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ ɩɪɟ-
ɢɦɭɳɟɫɬɜɚɦɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɚɪɥɢɤɨɜɵɯ ɮɨɪɦ 

ɜ ɤɚɱɟɫɬɜɟ ɫɚɞɨɜɵɯ ɩɨɞɜɨɟɜ.  
ȺȻɄ ɹɜɥɹɟɬɫɹ ɝɨɪɦɨɧɨɦ, ɜɵɩɨɥɧɹɸɳɢɦ 

ɫɚɦɵɟ ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɮɭɧɤɰɢɢ ɜ ɨɧɬɨɝɟɧɟɡɟ 
ɪɚɫɬɟɧɢɹ: ɪɟɝɭɥɹɰɢɹ ɜɨɞɧɨɝɨ ɨɛɦɟɧɚ ɩɭɬёɦ 

ɜɥɢɹɧɢɹ ɧɚ ɭɫɬɶɢɱɧɭɸ ɩɪɨɜɨɞɢɦɨɫɬɶ, ɭɱɚɫɬɢɟ ɜ 

ɨɬɜɟɬɟ ɪɚɫɬɟɧɢɣ ɧɚ ɫɬɪɟɫɫ, ɢɧɝɢɛɢɪɨɜɚɧɢɟ ɩɪɨ-
ɪɚɫɬɚɧɢɹ ɫɟɦɹɧ ɢ ɬ. ɞ. ȼ ɪɹɞɟ ɪɚɛɨɬ ɩɪɨɞɟɦɨɧ-

ɫɬɪɢɪɨɜɚɧɨ, ɱɬɨ ɤɚɪɥɢɤɨɜɨɫɬɶ ɭ ɹɛɥɨɧɢ ɢ ɰɢɬ-
ɪɭɫɨɜɵɯ ɦɨɠɟɬ ɛɵɬɶ ɫɜɹɡɚɧɚ ɫ ɩɨɜɵɲɟɧɧɵɦ 

ɭɪɨɜɧɟɦ ȺȻɄ [16]. ɇɚɢɛɨɥɟɟ ɩɨɤɚɡɚɬɟɥɟɧ ɬɨɬ 
ɮɚɤɬ, ɱɬɨ ɜɜɟɞɟɧɢɟ ȺȻɄ ɜ ɫɬɜɨɥ ɹɛɥɨɧɢ ɦɨɠɟɬ 
ɭɦɟɧɶɲɚɬɶ ɪɚɡɦɟɪɵ ɩɨɛɟɝɨɜ, ɩɪɢ ɷɬɨɦ ɤɚɪɥɢ-

ɤɨɜɵɟ ɩɨɞɜɨɢ ɛɨɥɟɟ ɱɭɜɫɬɜɢɬɟɥɶɧɵ ɤ ɟё ɞɟɣɫɬ-
ɜɢɸ. Ȼɵɥɨ ɫɞɟɥɚɧɨ ɩɪɟɞɩɨɥɨɠɟɧɢɟ, ɱɬɨ ɜɵɫɨ-
ɤɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ȺȻɄ ɜ ɤɚɪɥɢɤɨɜɵɯ ɞɟɪɟɜɶɹɯ 

ɹɛɥɨɧɢ ɦɨɠɟɬ ɜɥɢɹɬɶ ɧɚ ɬɪɚɧɫɩɨɪɬ ɞɪɭɝɢɯ ɝɨɪ-
ɦɨɧɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɂɍɄ [11]. 

ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɩɨɹɜɥɹɟɬɫɹ ɜɫё ɛɨɥɶɲɟ 
ɢɧɮɨɪɦɚɰɢɢ ɨ ɬɨɦ, ɱɬɨ ɮɢɬɨɝɨɪɦɨɧɵ ɦɨɝɭɬ 
ɜɡɚɢɦɧɨ ɪɟɝɭɥɢɪɨɜɚɬɶ ɧɟ ɬɨɥɶɤɨ ɬɪɚɧɫɩɨɪɬ, ɧɨ 

ɬɚɤɠɟ ɫɢɧɬɟɡ ɢ ɷɬɚɩɵ ɫɢɝɧɚɥɢɧɝɚ ɞɪɭɝ ɞɪɭɝɚ 
(hormone crosstalk) [21]. ɇɚ ɦɭɬɚɧɬɚɯ ɚɪɚɛɢ-

ɞɨɩɫɢɫɚ ɛɵɥɨ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ ɤɨɥɢ-

ɱɟɫɬɜɚ ȺȻɄ ɩɪɢɜɨɞɢɬ ɤ ɭɫɢɥɟɧɢɸ ɤɨɧɴɸɝɚɰɢɢ 

ɂɍɄ. ɗɬɨ ɜɥɢɹɧɢɟ ɨɩɨɫɪɟɞɨɜɚɧɨ ɞɟɣɫɬɜɢɟɦ 

ȺȻɄ ɧɚ ɮɚɤɬɨɪ ɬɪɚɧɫɤɪɢɩɰɢɢ R2R3 ɬɢɩɚ MYB, 

ɤɨɬɨɪɵɣ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɚɤɬɢɜɢɪɭɟɬ ɝɟɧɵ GH3, 

ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɤɨɧɴɸɝɚɰɢɸ ɚɭɤɫɢɧɚ [20].  

Ɋɹɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɵɥɨ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɭ 
ɜɵɫɨɤɨɪɨɫɥɵɯ ɪɚɫɬɟɧɢɣ ɷɧɞɨɝɟɧɧɨɟ ɫɨɞɟɪɠɚ-
ɧɢɟ ɂɍɄ ɜɵɲɟ, ɱɟɦ ɭ ɤɚɪɥɢɤɨɜɵɯ [13]. ɉɪɢ 

ɷɬɨɦ ɭɪɨɜɟɧɶ ɚɭɤɫɢɧɨɜ ɝɨɪɚɡɞɨ ɜɵɲɟ ɜ ɚɩɟɤɫɚɯ 

ɢ ɞɪɭɝɢɯ ɦɟɪɢɫɬɟɦɚɬɢɱɟɫɤɢɯ ɬɤɚɧɹɯ ɪɚɫɬɟɧɢɣ: 
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ɬɚɤ, ɭɪɨɜɟɧɶ ɂɍɄ ɜ ɤɚɦɛɢɢ ɧɟɤɨɬɨɪɵɯ ɜɢɞɨɜ 
ɞɟɪɟɜɶɟɜ ɧɚ ɨɞɢɧ-ɞɜɚ ɩɨɪɹɞɤɚ ɜɵɲɟ, ɱɟɦ ɜ ɤɨɪɟ 
ɢɥɢ ɞɪɟɜɟɫɢɧɟ [5]. ɉɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜɟɪɨɹɬɧɵɦ, 

ɱɬɨ ɧɟ ɫɪɟɞɧɹɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɚɭɤɫɢɧɨɜ ɜ ɬɤɚɧɹɯ 

ɞɟɪɟɜɚ, ɚ ɟɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɜ ɦɟɪɢɫɬɟɦɚɬɢɱɟ-
ɫɤɢɯ ɬɤɚɧɹɯ ɹɜɥɹɟɬɫɹ ɮɚɤɬɨɪɨɦ, ɨɩɪɟɞɟɥɹɸɳɢɦ 

ɪɨɫɬ ɞɟɪɟɜɚ.  
ɇɟɫɦɨɬɪɹ ɧɚ ɞɨɜɨɥɶɧɨ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɪɚɛɨɬ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɭɪɨɜɧɹ ɷɧɞɨɝɟɧɧɵɯ ɚɭɤ-
ɫɢɧɨɜ, ɢɦɟɸɬɫɹ ɩɪɨɬɢɜɨɪɟɱɢɜɵɟ ɞɚɧɧɵɟ ɨ ɫɨ-
ɞɟɪɠɚɧɢɢ ɂɍɄ ɜ ɬɤɚɧɹɯ ɹɛɥɨɧɢ ɪɚɡɥɢɱɧɵɯ ɬɢ-

ɩɨɜ ɪɨɫɬɚ. Ɇ. Ƚɪɨɯɨɜɫɤɚɹ ɫ ɫɨɚɜɬɨɪɚɦɢ [10] 

ɩɨɤɚɡɚɥɢ, ɱɬɨ ɭɪɨɜɟɧɶ ɚɭɤɫɢɧɚ ɜ ɥɢɫɬɶɹɯ ɢ ɩɨɱ-
ɤɚɯ ɭ ɜɵɫɨɤɨɪɨɫɥɵɯ ɹɛɥɨɧɶ ɛɵɥ ɜɵɲɟ, ɱɟɦ ɭ 

ɤɚɪɥɢɤɨɜɵɯ. Ɇɟɠɞɭ ɬɟɦ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɨɜ 
ɝɚɡɨɜɨɣ ɯɪɨɦɚɬɨɝɪɚɮɢɢ ɢ ɦɚɫɫ-ɫɩɟɤɬɪɨɦɟɬɪɢɢ 

(Ƚɏ-Ɇɋ) ɧɚ ɷɬɢɯ ɠɟ ɪɚɫɬɟɧɢɹɯ ɛɵɥɨ ɩɨɤɚɡɚɧɨ, 

ɱɬɨ ɭɪɨɜɟɧɶ ɂɍɄ ɜ ɩɨɱɤɚɯ ɤɚɪɥɢɤɨɜɵɯ ɪɚɫɬɟ-
ɧɢɣ ɛɵɥ ɜɵɲɟ, ɚ ɜ ɥɢɫɬɶɹɯ – ɧɢɠɟ, ɱɟɦ ɭ ɜɵɫɨ-
ɤɨɪɨɫɥɵɯ [8]. ɇɟ ɛɵɥɨ ɜɵɹɜɥɟɧɨ ɪɚɡɧɢɰɵ ɦɟɠ-

ɞɭ ɫɨɞɟɪɠɚɧɢɟɦ ɚɭɤɫɢɧɨɜ ɜ ɚɩɢɤɚɥɶɧɨɣ ɱɚɫɬɢ 

ɩɨɛɟɝɨɜ ɧɨɪɦɚɥɶɧɵɯ ɢ ɤɨɥɨɧɧɨɜɢɞɧɵɯ ɫɨɪɬɨɜ 
ɹɛɥɨɧɢ ɜ ɩɟɪɢɨɞ ɢɧɬɟɧɫɢɜɧɨɝɨ ɪɨɫɬɚ ɧɨɜɵɯ 

ɩɨɛɟɝɨɜ [9]. ȼ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɫɬɶ ɷɬɨɦɭ ɜ ɛɨ-
ɥɟɟ ɪɚɧɧɟɣ ɪɚɛɨɬɟ ɫ ɫɨɪɬɨɦ Ɇɚɤɢɧɬɨɲ ȼɚɠɚɤ 
ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɭɪɨɜɟɧɶ ɂɍɄ ɜ ɩɨɱɤɚɯ 

ɫɩɭɪɨɜɨɝɨ ɦɭɬɚɧɬɚ ɜɵɲɟ, ɱɟɦ ɭ ɢɫɯɨɞɧɨɝɨ ɫɨɪ-
ɬɚ Ɇɚɤɢɧɬɨɲ [14]. ɂɫɫɥɟɞɨɜɚɧɢɹ Ⱦɠ. Ʉɚɦɛɨɞɠ 

ɫ ɫɨɚɜɬɨɪɚɦɢ ɩɨɤɚɡɚɥɢ [11], ɱɬɨ ɭɪɨɜɟɧɶ ɂɍɄ ɜ 
ɤɨɪɟ ɪɚɡɧɵɯ ɩɨ ɪɨɫɬɭ ɩɨɞɜɨɟɜ ɞɨɫɬɨɜɟɪɧɨ ɧɟ 
ɨɬɥɢɱɚɥɫɹ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ Ɍ. Ɍɜɨɪɤɨɜɫɤɢɣ ɢ ɋ. 

Ɇɢɥɥɟɪ ɭɫɬɚɧɨɜɢɥɢ, ɱɬɨ ɭɪɨɜɟɧɶ ɂɍɄ ɜ ɚɩɢ-

ɤɚɥɶɧɵɯ ɩɨɱɤɚɯ ɩɨɞɜɨɟɜ Ɇ.9 (ɤɚɪɥɢɤɨɜɵɣ) ɢ 

Ɇ.7 (ɩɨɥɭɤɚɪɥɢɤɨɜɵɣ) ɛɵɥ ɧɢɠɟ, ɱɟɦ ɭ ɫɟɹɧ-

ɰɟɜ Ⱥɧɬɨɧɨɜɤɢ, ɧɨ ɪɚɡɥɢɱɢɟ ɬɚɤɠɟ ɧɟ ɛɵɥɨ 

ɞɨɫɬɨɜɟɪɧɵɦ [22]. Ɍɚɤɢɟ ɠɟ ɩɪɨɬɢɜɨɪɟɱɢɜɵɟ 
ɞɚɧɧɵɟ ɩɨɥɭɱɟɧɵ ɢ ɨɛ ɭɪɨɜɧɟ ȺȻɄ ɜ ɬɤɚɧɹɯ 

ɤɚɪɥɢɤɨɜɵɯ ɞɟɪɟɜɶɟɜ. ɋɨɞɟɪɠɚɧɢɟ ȺȻɄ ɜ ɚɩɢ-

ɤɚɥɶɧɨɣ ɱɚɫɬɢ ɩɨɥɭɤɚɪɥɢɤɨɝɨ ɩɨɞɜɨɹ Ɇ.7 ɛɵɥɨ 
ɛɨɥɶɲɟ, ɱɟɦ ɭ ɤɚɪɥɢɤɨɜɨɝɨ ɩɨɞɜɨɹ Ɇ.9 [22]. Ʉ 

ɬɨɦɭ ɠɟ ɜ ɪɹɞɟ ɪɚɛɨɬ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɨɬɧɨɲɟɧɢɟ 
ɂɍɄ/ȺȻɄ ɛɵɥɨ ɧɢɡɤɢɦ (0,2) ɞɚɠɟ ɭ ɫɪɟɞɧɟɪɨɫ-
ɥɨɝɨ ɫɨɪɬɚ Ⱦɠɨɧɚɬɚɧ [18]. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɵɯ ɭɱɚɫɬ-
ɧɢɤɨɜ ɩɪɨɰɟɫɫɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɤɚɪɥɢɤɨɜɨɫɬɢ 

ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɂɍɄ (ɭɫɢɥɢɜɚɸɳɭɸ 

ɪɨɫɬ ɪɚɫɬɟɧɢɣ) ɢ ȺȻɄ (ɟё ɚɧɬɚɝɨɧɢɫɬ). ɂɯ ɫɨ-
ɞɟɪɠɚɧɢɟ ɢ ɫɨɨɬɧɨɲɟɧɢɟ ɜ ɪɚɡɧɵɯ ɨɪɝɚɧɚɯ ɞɟ-
ɪɟɜɚ, ɚ ɬɚɤɠɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɞɪɭɝ ɫ ɞɪɭɝɨɦ ɢ ɫ 
ɞɪɭɝɢɦɢ ɝɨɪɦɨɧɚɥɶɧɵɦɢ ɚɝɟɧɬɚɦɢ, ɨɱɟɜɢɞɧɨ, 
ɩɨɡɜɨɥɹɸɬ ɨɱɟɧɶ ɬɨɧɤɨ ɪɟɝɭɥɢɪɨɜɚɬɶ ɪɨɫɬ ɢ 

ɪɚɡɜɢɬɢɟ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɨɪɝɚɧɢɡɦɚ ɧɚ ɨɫɧɨɜɟ 
ɝɟɧɟɬɢɱɟɫɤɢ ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɧɧɨɝɨ ɫɰɟɧɚɪɢɹ ɢ 

ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ ɜɧɟɲɧɟɣ ɫɪɟɞɵ. 

ɐɟɥɶɸ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɵ ɛɵɥɨ ɩɪɨɜɟɞɟɧɢɟ 
ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɭɪɨɜɧɹ ɷɧɞɨɝɟɧɧɵɯ 

ɂɍɄ ɢ ȺȻɄ ɢ ɢɯ ɫɨɨɬɧɨɲɟɧɢɹ ɜ ɜɟɪɯɭɲɟɱɧɨɣ 

ɱɚɫɬɢ ɩɨɛɟɝɨɜ ɤɚɪɥɢɤɨɜɨɣ ɢ ɜɵɫɨɤɨɪɨɫɥɨɣ 

ɮɨɪɦ ɹɛɥɨɧɢ ɫɢɛɢɪɫɤɨɣ (Malus baccata Borkh.), 

ɪɚɫɬɭɳɟɣ ɜ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɟ ɢ ɜ ɭɫɥɨɜɢɹɯ ɢɧ-

ɬɪɨɞɭɤɰɢɢ. Ɉɫɧɨɜɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɨɞɟɪɠɚ-
ɧɢɹ ɮɢɬɨɝɨɪɦɨɧɨɜ ɩɪɨɜɨɞɢɥɢɫɶ ɪɚɧɟɟ ɧɚ ɩɨɞ-

ɜɨɹɯ ɢ ɫɨɪɬɚɯ, ɛɥɢɡɤɢɯ ɤ ɹɛɥɨɧɟ ɞɨɦɚɲɧɟɣ. ȼ 

ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɢɫɫɥɟɞɨɜɚɧ ɞɪɭɝɨɣ ɜɢɞ – ɞɢɤɨ-
ɪɚɫɬɭɳɚɹ ɹɛɥɨɧɹ ɫɢɛɢɪɫɤɚɹ. ȿё ɤɚɪɥɢɤɨɜɚɹ 
ɮɨɪɦɚ ɜ ɩɪɢɪɨɞɧɵɯ ɭɫɥɨɜɢɹɯ ɩɪɨɢɡɪɚɫɬɚɟɬ ɜ 
ɞɟɥɶɬɟ ɪ. ɋɟɥɟɧɝɢ [3]. ɇɭɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ 

ɷɬɨɬ ɜɢɞ ɹɛɥɨɧɢ ɢɧɬɟɧɫɢɜɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ 
ɫɟɥɟɤɰɢɨɧɧɵɯ ɪɚɛɨɬɚɯ ɤɚɤ ɰɟɧɧɵɣ ɝɟɧɟɬɢɱɟ-
ɫɤɢɣ ɦɚɬɟɪɢɚɥ, ɩɨɡɜɨɥɹɸɳɢɣ ɭɥɭɱɲɢɬɶ ɡɢɦɨ-
ɫɬɨɣɤɨɫɬɶ ɹɛɥɨɧɢ ɞɨɦɚɲɧɟɣ [3]. 

Мɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ 

Ɋɚɫɬɢɬɟɥɶɧɵɣ ɦɚɬɟɪɢɚɥ. Ⱦɥɹ ɢɫɫɥɟɞɨɜɚ-
ɧɢɹ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɜɟɪɯɭɲɟɱɧɵɟ ɱɚɫɬɢ 

ɩɨɛɟɝɨɜ (ɞɥɢɧɨɣ 1 ɫɦ ɛɟɡ ɪɚɫɩɭɫɤɚɸɳɢɯɫɹ ɥɢ-

ɫɬɶɟɜ) ɫɤɟɥɟɬɧɵɯ ɜɟɬɜɟɣ, ɪɚɫɬɭɳɢɯ ɛɥɢɡɤɨ ɤ 
ɜɟɪɬɢɤɚɥɶɧɨɦɭ ɩɨɥɨɠɟɧɢɸ. Ɋɚɫɬɢɬɟɥɶɧɵɣ ɦɚ-
ɬɟɪɢɚɥ ɫɨɛɢɪɚɥɢ ɦɟɠɞɭ 10 ɢ 11 ɱɚɫɚɦɢ, ɡɚɦɨ-
ɪɚɠɢɜɚɥɢ ɜ ɠɢɞɤɨɦ ɚɡɨɬɟ ɢ ɯɪɚɧɢɥɢ ɩɪɢ ɬɟɦ-

ɩɟɪɚɬɭɪɟ -70 °ɋ. Ⱦɥɹ ɨɬɛɨɪɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-

ɝɨ ɦɚɬɟɪɢɚɥɚ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɞɟɪɟɜɶɹ ɪɚɡɧɵɯ 

ɮɨɪɦ ɫɢɛɢɪɫɤɨɣ ɹɛɥɨɧɢ, ɪɚɫɬɭɳɢɯ ɜ ɩɪɢɪɨɞ-

ɧɨɣ ɫɪɟɞɟ ɢ ɜ ɭɫɥɨɜɢɹɯ ɢɧɬɪɨɞɭɤɰɢɢ, ɚ ɬɚɤɠɟ 
ɞɟɪɟɜɶɹ ɤɚɪɥɢɤɨɜɨɣ ɮɨɪɦɵ ɹɛɥɨɧɢ ɫɢɛɢɪɫɤɨɣ, 

ɩɪɢɜɢɬɵe ɧɚ ɜɵɫɨɤɨɪɨɫɥɵɣ ɩɨɞɜɨɣ (ɪɚɧɟɬɤɚ 
ɩɭɪɩɭɪɨɜɚɹ).  
ɂɫɫɥɟɞɨɜɚɧɧɵɟ ɤɚɪɥɢɤɨɜɵɟ ɢ ɜɵɫɨɤɨɪɨɫ-

ɥɵɟ ɞɟɪɟɜɶɹ ɜ ɩɪɢɪɨɞɟ ɪɚɫɬɭɬ ɛɥɢɡ ɫ. əɝɨɞɧɨɟ ɜ 
12,5 ɤɦ ɨɬ ɝ. Ƚɭɫɢɧɨɨɡёɪɫɤɚ (ɋɟɥɟɧɝɢɧɫɤɢɣ 

ɪɚɣɨɧ Ɋɟɫɩɭɛɥɢɤɢ Ȼɭɪɹɬɢɹ). ɂɧɬɪɨɞɭɰɢɪɨɜɚɧ-

ɧɵɟ ɹɛɥɨɧɢ ɩɪɨɢɡɪɚɫɬɚɸɬ ɧɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶ-
ɧɨɦ ɭɱɚɫɬɤɟ ɋɂɎɂȻɊ ɋɈ ɊȺɇ, ɪɚɫɩɨɥɨɠɟɧ-

ɧɨɦ ɜ ɱɟɪɬɟ ɝ. ɂɪɤɭɬɫɤɚ, ɧɚ ɤɨɬɨɪɨɦ ɛɵɥɢ ɜɵ-

ɫɚɠɟɧɵ ɤɨɪɧɟɜɵɟ ɨɬɩɪɵɫɤɢ, ɜɡɹɬɵɟ ɜ ɩɪɢɪɨɞ-

ɧɵɯ ɩɨɩɭɥɹɰɢɹɯ ɨɬ ɜɵɫɨɤɨɪɨɫɥɵɯ ɢ ɤɚɪɥɢɤɨ-
ɜɵɯ ɪɚɫɬɟɧɢɣ. ɉɪɢɜɢɜɤɚ ɨɫɭɳɟɫɬɜɥɹɥɚɫɶ ɧɚ 
ɞɜɭɥɟɬɧɢɣ ɜɵɫɨɤɨɪɨɫɥɵɣ ɩɨɞɜɨɣ (ɪɚɧɟɬɤɚ ɩɭɪ-
ɩɭɪɨɜɚɹ) ɨɤɭɥɢɪɨɜɤɨɣ ɩɨɱɤɢ, ɜɡɹɬɨɣ ɫ ɤɚɪɥɢɤɨ-
ɜɨɣ ɮɨɪɦɵ ɫɢɛɢɪɫɤɨɣ ɹɛɥɨɧɢ. Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ 
ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɛɵɥɢ ɡɚɥɨɠɟɧɵ ɩɨ 3 ɩɨɜɬɨɪɧɨ-
ɫɬɢ (ɜ ɤɚɠɞɨɣ ɩɨ 7 ɞɟɪɟɜɶɟɜ). ȼɫɟ ɜɵɪɚɳɢɜɚɟ-
ɦɵɟ ɞɟɪɟɜɶɹ ɪɨɫɥɢ ɛɟɡ ɩɨɥɢɜɚ. ȼ ɩɟɪɜɵɟ ɞɜɚ 
ɝɨɞɚ ɜɵɫɚɠɟɧɧɵɟ ɤɨɪɧɟɜɵɟ ɨɬɩɪɵɫɤɢ ɨɛɪɟɡɚ-
ɥɢɫɶ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɨɞɧɨɫɬɜɨɥɶɧɨɝɨ ɞɟɪɟɜɚ 
ɫ ɜɟɪɬɢɤɚɥɶɧɵɦ ɫɬɜɨɥɨɦ. Ɋɚɫɬɢɬɟɥɶɧɵɣ ɦɚɬɟ-
ɪɢɚɥ ɫɨɛɢɪɚɥɢ ɫ ɩɨɥɨɜɢɧɵ ɪɚɫɬɟɧɢɣ, ɧɚ ɜɬɨɪɨɣ 

ɩɨɥɨɜɢɧɟ ɩɪɨɜɨɞɢɥɢɫɶ ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɢɟ ɢɡ-
ɦɟɪɟɧɢɹ. 
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Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɥɟɜɨɣ ɜɥɚɠɧɨɫɬɢ ɩɨɱɜɵ ɢ 

ɩɨɥɧɨɣ ɩɨɥɟɜɨɣ ɜɥɚɝɨёɦɤɨɫɬɢ (ɉɉȼ) ɩɪɨɜɨɞɢ-

ɥɢ ɫɨɝɥɚɫɧɨ ɨɛɳɟɩɪɢɧɹɬɨɣ ɦɟɬɨɞɢɤɟ [1]. 

ɗɤɫɬɪɚɤɰɢɹ ɮɢɬɨɝɨɪɦɨɧɨɜ. Ɋɚɫɬɢɬɟɥɶɧɵɣ 

ɦɚɬɟɪɢɚɥ (1 ɝ) ɝɨɦɨɝɟɧɢɡɢɪɨɜɚɥɢ ɜ ɠɢɞɤɨɦ ɚɡɨ-
ɬɟ. ȼ ɤɚɱɟɫɬɜɟ ɜɧɭɬɪɟɧɧɟɝɨ ɫɬɚɧɞɚɪɬɚ ɢɫɩɨɥɶ-
ɡɨɜɚɥɢ 4-ɦɟɬɨɤɫɢɛɟɧɡɨɣɧɭɸ ɤɢɫɥɨɬɭ (Fluka, 

ɋɒȺ). ɗɤɫɬɪɚɤɰɢɸ ɮɢɬɨɝɨɪɦɨɧɨɜ ɩɪɨɜɨɞɢɥɢ 

80%-ɧɵɦ ɦɟɬɚɧɨɥɨɦ (ɜ ɤɚɱɟɫɬɜɟ ɚɧɬɢɨɤɫɢɞɚɧɬɚ 
ɢɫɩɨɥɶɡɨɜɚɥɢ ɞɢɷɬɢɥɬɢɨɤɚɪɛɨɧɚɬ ɧɚɬɪɢɹ) ɜ ɬɟ-
ɱɟɧɢɟ 10 ɦɢɧ ɜ ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ ɛɚɧɟ ɩɪɢ ɬɟɦ-

ɩɟɪɚɬɭɪɟ 4 °ɋ. ɐɟɧɬɪɢɮɭɝɢɪɨɜɚɥɢ (AllgraTM 64R 

centrifuge, Beckman Coulter) 20 ɦɢɧ ɩɪɢ 20000 g 

ɢ ɬɟɦɩɟɪɚɬɭɪɟ 4 °ɋ. ɋɭɩɟɪɧɚɬɚɧɬ ɩɨɞɤɢɫɥɹɥɢ 

ɦɭɪɚɜɶɢɧɨɣ ɤɢɫɥɨɬɨɣ (ɞɨ ɤɨɧɰɟɧɬɪɚɰɢɢ 0,5 %). 

Ⱦɚɥɟɟ ɨɱɢɳɚɥɢ ɨɛɪɚɡɟɰ ɨɬ ɩɢɝɦɟɧɬɨɜ ɫ ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɟɦ ɤɚɪɬɪɢɞɠɟɣ ɞɥɹ ɬɜɟɪɞɨɮɚɡɧɨɣ ɷɤɫ-
ɬɪɚɤɰɢɢ Sep-Ɋak ɋ18 (Waters Associates, ɂɪɥɚɧ-

ɞɢɹ). Ɇɟɬɚɧɨɥ ɜɵɩɚɪɢɜɚɥɢ ɧɚ ɪɨɬɨɪɧɨɦ ɢɫɩɚ-
ɪɢɬɟɥɟ ɩɪɢ 30 °ɋ, ɡɚɬɟɦ ɨɛɴёɦ ɩɪɨɛɵ ɞɨɜɨɞɢɥɢ 

ɞɨ 5 ɦɥ ɞɟɢɨɧɢɡɨɜɚɧɧɨɣ ɜɨɞɨɣ, ɩɨɞɤɢɫɥɹɥɢ 

ɦɭɪɚɜɶɢɧɨɣ ɤɢɫɥɨɬɨɣ (0,5 %) ɢ ɧɚɧɨɫɢɥɢ ɧɚ 
ɩɚɬɪɨɧ Oasis Max (Waters Associates, ɂɪɥɚɧ-

ɞɢɹ). ɉɚɬɪɨɧ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɪɨɦɵɜɚɥɢ 5%-

ɧɨɣ NH4OH ɢ 100%-ɧɵɦ ɦɟɬɚɧɨɥɨɦ. ɉɪɨɛɭ 
ɫɦɵɜɚɥɢ 2%-ɧɨɣ ɦɭɪɚɜɶɢɧɨɣ ɤɢɫɥɨɬɨɣ ɜ ɦɟɬɚ-
ɧɨɥɟ, ɜɵɩɚɪɢɜɚɥɢ ɧɚ ɪɨɬɨɪɧɨɦ ɢɫɩɚɪɢɬɟɥɟ ɞɨ-
ɫɭɯɚ ɢ ɩɨɥɭɱɚɥɢ ɬɪɢɦɟɬɢɥɫɢɥɢɥɶɧɵɟ ɩɪɨɢɡ-
ɜɨɞɧɵɟ, ɧɚɝɪɟɜɚɹ 30 ɦɢɧ ɩɪɢ 70 °ɋ ɫ N,O-bis 

(trimethylsilyl) trifluoroacetamide (BSTFA, 

Sigma, ɋɒȺ). ȼ ɤɚɱɟɫɬɜɟ ɫɬɚɧɞɚɪɬɧɵɯ ɨɛɪɚɡ-
ɰɨɜ ɢɫɩɨɥɶɡɨɜɚɧɵ ɂɍɄ ɢ ȺȻɄ (Sigma, ɋɒȺ). 

ɏɪɨɦɚɬɨ-ɦɚɫɫ-ɫɩɟɤɬɪɨɦɟɬɪɢɹ. Ⱥɧɚɥɢɡ 
ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɨɛɪɚɡɰɨɜ ɩɪɨɜɨɞɢɥɢ ɦɟɬɨɞɨɦ 

ɝɚɡɨɠɢɞɤɨɫɬɧɨɣ ɯɪɨɦɚɬɨɝɪɚɮɢɢ ɫ ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɟɦ ɯɪɨɦɚɬɨ-ɦɚɫɫ-ɫɩɟɤɬɪɨɦɟɬɪɚ 5973N/6890N 

MSD/DS (Agilent Technology, ɋɒȺ). Ɉɛɴёɦ 

ɜɜɨɞɢɦɨɣ ɩɪɨɛɵ 2 ɦɤɥ; ɬɟɦɩɟɪɚɬɭɪɚ ɢɫɩɚɪɢɬɟ-
ɥɹ 250 °ɋ, ɢɫɬɨɱɧɢɤɚ ɢɨɧɨɜ 230 °ɋ, ɞɟɬɟɤɬɨɪɚ 
150 °ɋ, ɥɢɧɢɢ, ɫɨɟɞɢɧɹɸɳɟɣ ɯɪɨɦɚɬɨɝɪɚɮ ɫ 
ɦɚɫɫ-ɫɩɟɤɬɪɨɦɟɬɪɨɦ, 280 °ɋ. Ⱦɢɚɩɚɡɨɧ ɫɤɚɧɢ-

ɪɨɜɚɧɢɹ 41–450 ɚ. ɟ. ɦ. Ʉɚɩɢɥɥɹɪɧɚɹ ɤɨɥɨɧɤɚ 
HP-5MS (30 ɦ×0,250 ɦɦ×0,50 ɦɤɦ), ɧɟɩɨɞɜɢɠ-

ɧɚɹ ɮɚɡɚ – 5%-ɧɵɣ ɮɟɧɢɥ-ɦɟɬɢɥ-ɩɨɥɢɫɢɥɨɤɫɚɧ, 

ɝɪɚɞɢɟɧɬ ɬɟɦɩɟɪɚɬɭɪɵ: ɨɬ 70 ɞɨ 280 °ɋ ɫɨ ɫɤɨ-
ɪɨɫɬɶɸ 5 °ɋ/ɦɢɧ, ɡɚɬɟɦ ɨɬ 280 ɞɨ 300 °ɋ ɫɨ ɫɤɨ-
ɪɨɫɬɶɸ 20 °ɋ /ɦɢɧ. ɉɨɞɜɢɠɧɚɹ ɮɚɡɚ – ɝɟɥɢɣ, 

ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɝɚɡɚ 1 ɦɥ/ɦɢɧ. Ɋɚɡɞɟɥɟɧɢɟ ɩɨ-
ɬɨɤɨɜ 5:1. Ɇɚɫɫ-ɫɩɟɤɬɪɨɦɟɬɪ – ɤɜɚɞɪɭɩɨɥɶ, 
ɫɩɨɫɨɛ ɢɨɧɢɡɚɰɢɢ – ɷɥɟɤɬɪɨɧɧɵɣ ɭɞɚɪ (EI) 

(ɷɧɟɪɝɢɹ ɢɨɧɢɡɚɰɢɢ: 70 ɷȼ). Ⱥɧɚɥɢɡ ɩɪɨɜɨɞɢɥɢ 

ɜ ɪɟɠɢɦɟ ɩɨɢɫɤɚ ɨɬɞɟɥɶɧɵɯ ɢɨɧɨɜ (SIM). ɏɚ-
ɪɚɤɬɟɪɧɵɟ ɢɨɧɵ TMS-ɩɪɨɢɡɜɨɞɧɵɯ: 4-

ɦɟɬɨɤɫɢɛɟɧɡɨɣɧɚɹ ɤɢɫɥɨɬɚ (ɜɧɭɬɪɟɧɧɢɣ ɫɬɚɧ-

ɞɚɪɬ) – 267, 223, 193, 282, 73; ɂɍɄ – 202, 319, 

203, 304; ȺȻɄ – 190, 183, 134, 162. Ⱦɥɹ ɢɞɟɧ-

ɬɢɮɢɤɚɰɢɢ ɮɢɬɨɝɨɪɦɨɧɨɜ ɢɫɩɨɥɶɡɨɜɚɥɢ ɫɪɚɜ-
ɧɟɧɢɟ ɜɪɟɦɟɧɢ ɢɯ ɭɞɟɪɠɢɜɚɧɢɹ ɫ ɜɪɟɦɟɧɟɦ 

ɭɞɟɪɠɢɜɚɧɢɹ ɫɬɚɧɞɚɪɬɨɜ, ɚ ɬɚɤɠɟ ɛɢɛɥɢɨɬɟɤɢ 

ɦɚɫɫ-ɫɩɟɤɬɪɨɜ NIST05 ɢ WILEY7.  

Ʉɚɠɞɵɣ ɷɤɫɩɟɪɢɦɟɧɬ ɜɵɩɨɥɧɟɧ ɜ 3–5 ɛɢɨ-
ɥɨɝɢɱɟɫɤɢɯ ɩɨɜɬɨɪɧɨɫɬɹɯ. ɋɬɚɬɢɫɬɢɱɟɫɤɭɸ ɨɛ-

ɪɚɛɨɬɤɭ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɨɜɨɞɢɥɢ ɫ ɩɨɦɨɳɶɸ 

ɩɪɨɝɪɚɦɦɵ Exɫel ɢɡ ɩɚɤɟɬɚ MS Office 2007. Ⱦɥɹ 
ɜɫɟɯ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɢɜɟɞɟɧɵ ɫɬɚɧ-

ɞɚɪɬɧɵɟ ɨɬɤɥɨɧɟɧɢɹ. Ⱦɨɫɬɨɜɟɪɧɨɫɬɶ ɪɚɡɥɢɱɢɣ 

ɦɟɠɞɭ ɜɚɪɢɚɧɬɚɦɢ ɨɩɪɟɞɟɥɹɥɢ ɫ ɩɨɦɨɳɶɸ t-

ɤɪɢɬɟɪɢɹ ɋɬɶɸɞɟɧɬɚ (Ɋ ≤ 0,5).  

Рɟɡɭɥɶɬɚɬɵ ɢ ɨɛɫɭɠɞɟɧɢɟ 

ȼ ɯɨɞɟ ɩɪɨɜɟɞёɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜɵɹɜɥɟ-
ɧɨ, ɱɬɨ ɫɨɞɟɪɠɚɧɢɟ ɷɧɞɨɝɟɧɧɨɣ ɂɍɄ ɜ ɜɟɪɯɭ-

ɲɟɱɧɨɣ ɱɚɫɬɢ ɩɨɛɟɝɨɜ ɤɚɪɥɢɤɨɜɨɣ ɢ ɜɵɫɨɤɨ-
ɪɨɫɥɨɣ ɮɨɪɦ ɞɢɤɨɣ ɫɢɛɢɪɫɤɨɣ ɹɛɥɨɧɢ ɡɧɚɱɢ-

ɬɟɥɶɧɨ ɪɚɡɥɢɱɚɥɨɫɶ. Ɍɚɤ, ɫɨɞɟɪɠɚɧɢɟ ɚɭɤɫɢɧɚ ɜ 
ɤɚɪɥɢɤɨɜɵɯ ɞɟɪɟɜɶɹɯ ɞɨɫɬɢɝɚɥɨ 116 ɧɝ/ɝ ɫɭɯɨɝɨ 
ɜɟɫɚ, ɜ ɜɵɫɨɤɨɪɨɫɥɨɣ ɠɟ ɮɨɪɦɟ – ɜɬɪɨɟ ɜɵɲɟ 
(350 ɧɝ/ɝ ɫɭɯɨɝɨ ɜɟɫɚ) (ɪɢɫ. 1). ɋɨɞɟɪɠɚɧɢɟ 
ȺȻɄ ɜ ɜɟɪɯɭɲɤɚɯ ɩɨɛɟɝɨɜ ɛɵɥɨ ɩɪɢɦɟɪɧɨ ɨɞɢ-

ɧɚɤɨɜɵɦ ɜ ɨɛɟɢɯ ɢɡɭɱɚɟɦɵɯ ɮɨɪɦɚɯ (210 ɢ 213 

ɧɝ/ɝ ɫɭɯɨɝɨ ɜɟɫɚ ɭ ɜɵɫɨɤɨɪɨɫɥɨɣ ɢ ɤɚɪɥɢɤɨɜɨɣ 

ɪɚɫɬɟɧɢɣ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ). ɋɨɨɬɧɨɲɟɧɢɟ 
ɂɍɄ/ȺȻɄ ɞɥɹ ɜɵɫɨɤɨɪɨɫɥɵɯ ɪɚɫɬɟɧɢɣ ɜɨ ɜɫɟɯ 

ɫɥɭɱɚɹɯ ɛɵɥɨ ɛɨɥɶɲɟ ɟɞɢɧɢɰɵ ɢ ɫɨɫɬɚɜɥɹɥɨ 

1,67, ɚ ɞɥɹ ɤɚɪɥɢɤɨɜɵɯ – 0,55. 

ɉɪɢɪɨɞɧɵɟ ɦɟɫɬɨɨɛɢɬɚɧɢɹ ɜɵɫɨɤɨɪɨɫɥɵɯ ɢ 

ɤɚɪɥɢɤɨɜɵɯ ɮɨɪɦ ɹɛɥɨɧɢ ɫɢɛɢɪɫɤɨɣ ɨɬɥɢɱɚɸɬ-
ɫɹ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɦ, ɫɭɯɢɦ ɤɥɢɦɚɬɨɦ. Ƚɨɞɨɜɚɹ 
ɫɭɦɦɚ ɨɫɚɞɤɨɜ ɪɟɞɤɨ ɩɪɟɜɵɲɚɟɬ 200 ɦɦ ɜ ɝɨɞ, 

ɩɪɢ ɷɬɨɦ ɞɨɥɹ ɡɢɦɧɢɯ ɨɫɚɞɤɨɜ ɜ ɨɛɟɫɩɟɱɟɧɢɢ 

ɜɥɚɝɨɣ ɦɟɠɝɨɪɧɵɯ ɤɨɬɥɨɜɢɧ ɤɪɚɣɧɟ ɧɟɡɧɚɱɢ-

ɬɟɥɶɧɚ, ɩɨɫɤɨɥɶɤɭ ɱɚɫɬɵɟ ɜɟɬɪɚ (ɡɢɦɨɣ ɢ ɨɫɨ-
ɛɟɧɧɨ ɜɟɫɧɨɣ) ɩɨɱɬɢ ɧɚ 80 % ɜɵɞɭɜɚɸɬ ɢ ɛɟɡ 
ɬɨɝɨ ɦɚɥɨɦɨɳɧɵɣ ɫɧɟɠɧɵɣ ɩɨɤɪɨɜ. Ɋɚɡɜɢɬɢɟ 
ɪɚɫɬɟɧɢɣ ɩɪɨɢɫɯɨɞɢɥɨ ɧɚ ɮɨɧɟ ɧɢɡɤɨɣ ɜɥɚɠɧɨ-
ɫɬɢ ɜɨɡɞɭɯɚ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɢɡɭɱɚɜɲɢɟ-
ɫɹ ɜ ɩɪɢɪɨɞɟ ɜɵɫɨɤɨɪɨɫɥɵɟ ɪɚɫɬɟɧɢɹ ɹɛɥɨɧɢ 

ɫɢɛɢɪɫɤɨɣ ɩɪɨɢɡɪɚɫɬɚɥɢ ɧɚ ɩɨɱɜɟ ɫ ɫɨɞɟɪɠɚɧɢ-

ɟɦ ɜɥɚɝɢ, ɛɥɢɡɤɢɦ ɤ ɨɩɬɢɦɚɥɶɧɨɦɭ (77 % ɨɬ 
ɉɉȼ), ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɥɨɫɶ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ 

ɛɥɢɡɨɫɬɶɸ ɜɨɞɨɬɨɤɚ. ɉɪɢɪɨɞɧɚɹ ɝɪɭɩɩɚ ɤɚɪɥɢ-

ɤɨɜɵɯ ɪɚɫɬɟɧɢɣ ɫɨɫɬɨɹɥɚ ɢɡ ɞɟɪɟɜɶɟɜ, ɜɵɫɨɬɚ 
ɤɨɬɨɪɵɯ ɧɟ ɩɪɟɜɵɲɚɥɚ 120 ɫɦ. ȼɨɡɪɚɫɬ ɫɚɦɨɝɨ 

ɜɵɫɨɤɨɝɨ ɪɚɫɬɟɧɢɹ ɜ ɩɨɩɭɥɹɰɢɢ ɫɨɫɬɚɜɢɥ 22 

ɝɨɞɚ ɩɪɢ ɞɢɚɦɟɬɪɟ ɫɬɜɨɥɚ 2,2 ɫɦ. Ⱦɥɹ ɷɬɢɯ ɪɚɫ-
ɬɟɧɢɣ ɯɚɪɚɤɬɟɪɧɨ ɨɱɟɧɶ ɧɟɛɨɥɶɲɨɟ ɱɢɫɥɨ ɩɨ-
ɛɟɝɨɜ ɩɪɨɞɨɥɠɟɧɢɹ, ɤɨɬɨɪɵɟ ɪɚɡɜɢɜɚɥɢɫɶ ɧɟ 
ɜɜɟɪɯɭ ɤɪɨɧɵ, ɚ ɜ ɟё ɫɟɪɟɞɢɧɟ ɢ ɪɨɫɥɢ ɜ ɩɨɥɨ-
ɠɟɧɢɢ, ɛɥɢɡɤɨɦ ɤ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦɭ, ɨɛɪɚɡɨɜɵ-

ɜɚɹ ɤɭɫɬɨɜɢɞɧɭɸ ɮɨɪɦɭ. ɂɡɦɟɧɟɧɢɣ ɞɢɚɦɟɬɪɚ 
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ɲɬɚɦɛɚ ɩɪɢ ɪɨɫɬɟ ɜ ɬɟɱɟɧɢɟ ɫɟɡɨɧɚ 2009 ɝ. ɜɵ-

ɹɜɥɟɧɨ ɧɟ ɛɵɥɨ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɭ ɩɪɢɪɨɞɧɵɯ 
ɜɵɫɨɤɨɪɨɫɥɵɯ ɞɟɪɟɜɶɟɜ ɞɥɢɧɚ ɝɨɞɨɜɨɝɨ ɩɪɢ-

ɪɨɫɬɚ ɫɨɫɬɚɜɥɹɥɚ 12,1±0,78 ɫɦ. ɋɪɟɞɧɟɟ ɧɟɞɨɫ-
ɬɨɜɟɪɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɲɬɚɦɛɚ ɫɨɫɬɚ-
ɜɢɥɨ 1 ɦɦ. ɉɪɨɰɟɧɬ ɜɥɚɠɧɨɫɬɢ ɩɨɱɜɵ ɨɬ ɉɉȼ ɜ 

ɦɟɫɬɟ ɨɛɢɬɚɧɢɹ ɤɚɪɥɢɤɨɜɵɯ ɮɨɪɦ ɹɛɥɨɧɢ ɫɢ-

ɛɢɪɫɤɨɣ ɛɵɥ ɧɟɫɤɨɥɶɤɨ ɩɨɧɢɠɟɧ (60 %). ɋɪɟɞ-

ɧɟɦɟɫɹɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɪɚɣɨɧɟ ɝ. Ƚɭɫɢɧɨ-
ɨɡёɪɫɤɚ ɜ ɢɸɧɟ 2009 ɝ. ɫɨɫɬɚɜɥɹɥɚ 19,4 °ɋ, ɚ 
ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ 47,3 % [12]. 

 

 
Ɋɢɫ. 1. ɋɨɞɟɪɠɚɧɢɟ ɂɍɄ ɢ ȺȻɄ ɜ ɜɟɪɯɭɲɟɱɧɨɣ ɱɚɫɬɢ ɧɚɡɟɦɧɵɯ ɩɨɛɟɝɨɜ ɹɛɥɨɧɢ ɫɢɛɢɪɫɤɨɣ, ɩɪɨɢɡɪɚ-

ɫɬɚɸɳɟɣ ɜ ɩɪɢɪɨɞɧɵɯ ɭɫɥɨɜɢɹɯ. 1,67; 0,55 – ɫɨɨɬɧɨɲɟɧɢɹ ɂɍɄ/ȺȻɄ ɞɥɹ ɪɚɡɧɵɯ ɮɨɪɦ ɹɛɥɨɧɢ 

 

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɩɪɟɞɫɬɚɜɥɹɥɢ ɢɧɬɟɪɟɫ ɢɡɦɟ-
ɧɟɧɢɹ ɜ ɫɨɞɟɪɠɚɧɢɢ ɮɢɬɨɝɨɪɦɨɧɨɜ ɩɪɢ ɢɧɬɪɨ-
ɞɭɤɰɢɢ ɪɚɫɬɟɧɢɣ ɜ ɛɨɥɟɟ ɛɥɚɝɨɩɪɢɹɬɧɵɟ ɩɨ ɜɨ-
ɞɨɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɭɫɥɨɜɢɹ ɝ. ɂɪɤɭɬɫɤɚ. ɇɚ ɬɟɪ-
ɪɢɬɨɪɢɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɋɂɎɂȻɊ 

ɜ ɢɸɧɟ 2009 ɝ. ɩɪɨɰɟɧɬ ɜɥɚɠɧɨɫɬɢ ɩɨɱɜɵ ɨɬ 
ɉɉȼ ɫɨɫɬɚɜɢɥ ɨɤɨɥɨ 80 %, ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ 
72 %, ɫɪɟɞɧɹɹ ɦɟɫɹɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 13,2 °ɋ [12]. 

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɪɢ ɜɵɪɚɳɢɜɚɧɢɢ ɪɚɫɬɟ-
ɧɢɣ ɹɛɥɨɧɢ ɫɢɛɢɪɫɤɨɣ ɜ ɷɬɢɯ ɭɫɥɨɜɢɹɯ ɫɨɞɟɪ-
ɠɚɧɢɟ ɞɜɭɯ ɢɫɫɥɟɞɨɜɚɜɲɢɯɫɹ ɝɨɪɦɨɧɨɜ ɩɪɚɤ-
ɬɢɱɟɫɤɢ ɧɟ ɢɡɦɟɧɢɥɨɫɶ. ɋɨɞɟɪɠɚɧɢɟ ɂɍɄ ɜ 

ɜɟɪɯɭɲɟɱɧɵɯ ɩɨɛɟɝɚɯ ɜɵɫɨɤɨɪɨɫɥɨɣ ɹɛɥɨɧɢ 

ɫɨɫɬɚɜɢɥɨ 325 ɧɝ/ɝ ɫɭɯɨɝɨ ɜɟɫɚ, ɚ ɤɚɪɥɢɤɨɜɨɣ – 

ɜɬɪɨɟ ɧɢɠɟ (101 ɧɝ/ɝ ɫɭɯɨɝɨ ɜɟɫɚ). ɋɭɳɟɫɬɜɟɧ-

ɧɨ ɧɟ ɨɬɥɢɱɚɥɨɫɶ ɢ ɫɨɞɟɪɠɚɧɢɟ ȺȻɄ ɜ ɨɛɟɢɯ 
ɢɫɫɥɟɞɭɟɦɵɯ ɮɨɪɦɚɯ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɚɧɚɥɨ-
ɝɢɱɧɵɦɢ ɞɢɤɢɦɢ (186 ɧɝ/ɝ ɫɭɯɨɝɨ ɜɟɫɚ – ɜɵɫɨ-
ɤɢɟ ɢ 212 ɧɝ/ɝ ɫɭɯɨɝɨ ɜɟɫɚ – ɤɚɪɥɢɤɢ), ɩɪɢ ɷɬɨɦ 

ɞɨɫɬɨɜɟɪɧɨ ɧɟ ɪɚɡɥɢɱɚɹɫɶ ɢ ɦɟɠɞɭ ɫɨɛɨɣ. ɋɨ-
ɨɬɧɨɲɟɧɢɟ ɂɍɄ ɢ ȺȻɄ ɛɵɥɨ ɜɫɟɝɞɚ ɜɵɲɟ ɭ 

ɜɵɫɨɤɨɪɨɫɥɵɯ ɪɚɫɬɟɧɢɣ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɬɨɝɨ, ɜ 
ɤɚɤɢɯ ɭɫɥɨɜɢɹɯ ɨɧɢ ɪɨɫɥɢ (1,75 ɩɪɨɬɢɜ 0,48 ɭ 

ɤɚɪɥɢɤɨɜɵɯ) (ɪɢɫ. 2). 
 

 
Ɋɢɫ. 2. ɋɨɞɟɪɠɚɧɢɟ ɂɍɄ ɢ ȺȻɄ ɜ ɜɟɪɯɭɲɟɱɧɨɣ ɱɚɫɬɢ ɧɚɡɟɦɧɵɯ ɩɨɛɟɝɨɜ ɹɛɥɨɧɢ ɫɢɛɢɪɫɤɨɣ, ɩɪɨɢɡɪɚ-

ɫɬɚɸɳɟɣ ɜ ɭɫɥɨɜɢɹɯ ɢɧɬɪɨɞɭɤɰɢɢ. 1,75; 0,48; 0,27 – ɫɨɨɬɧɨɲɟɧɢɹ ɂɍɄ/ȺȻɄ ɞɥɹ ɪɚɡɧɵɯ ɮɨɪɦ ɹɛɥɨɧɢ 
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Ɉɬɦɟɱɟɧɨ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɢɫ-
ɫɥɟɞɭɟɦɵɯ ɮɢɬɨɝɨɪɦɨɧɨɜ ɜ ɛɨɥɟɟ ɛɥɚɝɨɩɪɢɹɬ-
ɧɵɯ ɩɨ ɜɨɞɨɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɭɫɥɨɜɢɹɯ ɫɜɹɡɚɧɨ ɫ 
ɢɧɬɟɧɫɢɮɢɤɚɰɢɟɣ ɪɨɫɬɚ ɢɡɭɱɚɟɦɵɯ ɮɨɪɦ. ɋɟ-
ɡɨɧɧɵɣ ɩɪɢɪɨɫɬ ɩɨɛɟɝɨɜ ɭ ɜɵɫɨɤɨɪɨɫɥɨɣ ɹɛɥɨ-
ɧɢ ɨɤɚɡɚɥɫɹ ɩɪɢɦɟɪɧɨ ɜɞɜɨɟ ɜɵɲɟ, ɱɟɦ ɭ ɤɚɪ-
ɥɢɤɨɜɨɣ (ɪɢɫ. 3). Ʉ ɤɨɧɰɭ ɫɟɡɨɧɚ ɩɨ ɨɫɧɨɜɧɵɦ 

ɩɪɢɡɧɚɤɚɦ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɦ ɪɨɫɬɨɜɵɟ ɩɚɪɚ-
ɦɟɬɪɵ ɞɟɪɟɜɚ (ɜɵɫɨɬɚ ɞɟɪɟɜɚ ɢ ɞɢɚɦɟɬɪ ɲɬɚɦ-

ɛɚ), ɜɵɫɨɤɨɪɨɫɥɚɹ ɹɛɥɨɧɹ ɫɭɳɟɫɬɜɟɧɧɨ ɨɩɟɪɟ-
ɠɚɥɚ ɤɚɪɥɢɤɨɜɭɸ (ɬɚɛɥ. 1). ɉɨɥɭɱɟɧɧɵɟ ɯɚɪɚɤ-

ɬɟɪɢɫɬɢɤɢ ɢɧɬɪɨɞɭɰɢɪɨɜɚɧɧɵɯ ɮɨɪɦ ɩɨɞɬɜɟɪ-
ɞɢɥɢ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɩɨɧɢɠɟɧɧɨɝɨ 
ɭɪɨɜɧɹ ɫɜɨɛɨɞɧɨɝɨ ɚɭɤɫɢɧɚ ɜ ɜɟɪɯɭɲɟɱɧɨɣ 

ɱɚɫɬɢ ɩɨɛɟɝɨɜ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɫɜɨɟɨɛɪɚɡɧɨɣ 

ɤɭɫɬɨɜɨɣ ɮɨɪɦɵ ɤɚɪɥɢɤɨɜɨɝɨ ɞɟɪɟɜɚ, ɫɜɹɡɚɧ-

ɧɨɣ ɫ ɧɚɪɭɲɟɧɢɟɦ ɚɩɢɤɚɥɶɧɨɝɨ ɞɨɦɢɧɢɪɨɜɚ-
ɧɢɹ. ɗɬɨ ɜɵɪɚɠɚɥɨɫɶ ɜ ɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɨɦ ɪɨɫ-
ɬɟ ɫɤɟɥɟɬɧɵɯ ɜɟɬɜɟɣ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɜɵɫɨɤɨ-
ɪɨɫɥɵɦɢ ɮɨɪɦɚɦɢ. ɉɨɞɨɛɧɚɹ ɮɨɪɦɚ ɤɪɨɧɵ ɨɛ-

ɪɚɡɨɜɵɜɚɥɚɫɶ ɭ ɤɚɪɥɢɤɨɜɵɯ ɹɛɥɨɧɶ ɢ ɜ ɭɫɥɨɜɢ-

ɹɯ ɩɪɢɪɨɞɧɨɝɨ ɨɛɢɬɚɧɢɹ [3]. 
 

 
Ɋɢɫ. 3. Ⱦɢɧɚɦɢɤɚ ɩɪɢɪɨɫɬɚ ɩɨɛɟɝɨɜ ɤɚɪɥɢɤɨɜɨɣ ɢ ɜɵɫɨɤɨɪɨɫɥɨɣ ɮɨɪɦ ɹɛɥɨɧɢ ɫɢɛɢɪɫɤɨɣ, ɩɪɨɢɡɪɚɫɬɚɸ-

ɳɢɯ ɜ ɭɫɥɨɜɢɹɯ ɢɧɬɪɨɞɭɤɰɢɢ ɜ ɬɟɱɟɧɢɟ ɜɟɝɟɬɚɰɢɨɧɧɨɝɨ ɫɟɡɨɧɚ 2009 ɝ.  
 

Ɍɚɛɥɢɰɚ 1  

ɉɚɪɚɦɟɬɪɵ ɪɨɫɬɚ 3-ɥɟɬɧɢɯ ɞɟɪɟɜɶɟɜ ɤɚɪɥɢɤɨɜɨɣ ɢ ɜɵɫɨɤɨɪɨɫɥɨɣ ɮɨɪɦ ɹɛɥɨɧɢ ɫɢɛɢɪɫɤɨɣ,  

ɩɪɨɢɡɪɚɫɬɚɸɳɢɯ ɜ ɭɫɥɨɜɢɹɯ ɢɧɬɪɨɞɭɤɰɢɢ  

ɉɚɪɚɦɟɬɪɵ ɪɨɫɬɚ Ɏɨɪɦɵ ɹɛɥɨɧɢ 

ɤɚɪɥɢɤɨɜɚɹ ɜɵɫɨɤɨɪɨɫɥɚɹ 
ȼɵɫɨɬɚ ɞɟɪɟɜɚ, ɦ 1,34* 2,39 

Ⱦɢɚɦɟɬɪ ɲɬɚɦɛɚ, ɫɦ 1,92* 3,15 

ɑɢɫɥɨ ɦɟɠɞɨɭɡɥɢɣ ɧɚ ɨɞɧɨɥɟɬɧɟɦ ɩɪɢɪɨɫɬɟ, ɲɬ 20 25 

Ⱦɥɢɧɚ ɨɞɧɨɥɟɬɧɟɝɨ ɩɪɢɪɨɫɬɚ-ɩɨɛɟɝɚ, ɫɦ 35,6* 67,3 

ɋɤɟɥɟɬɧɵɟ ɜɟɬɜɢ ɦɟɧɶɲɟ 5 ɫɦ, ɲɬ 1,2* 8,9 

ɋɤɟɥɟɬɧɵɟ ɜɟɬɜɢ ɛɨɥɶɲɟ 5 ɫɦ, ɲɬ 7,3* 1,5 

Ⱦɥɢɧɚ ɦɟɠɞɨɭɡɥɢɹ, ɫɦ 2,2 2,5 

Ɍɨɥɳɢɧɚ ɨɞɧɨɥɟɬɧɟɝɨ ɩɪɢɪɨɫɬɚ, ɦɦ 0,34 0,44 

ɉɪɢɦɟɱɚɧɢɟ: * – ɪɚɡɥɢɱɢɹ ɞɨɫɬɨɜɟɪɧɵ ɩɪɢ Ɋ < 0,05. 
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Ⱦɥɹ ɞɟɬɚɥɶɧɨɝɨ ɢɡɭɱɟɧɢɹ ɜɥɢɹɧɢɹ ȺȻɄ ɢ 

ɂɍɄ ɧɚ ɪɨɫɬ ɞɟɪɟɜɶɟɜ ɹɛɥɨɧɢ ɫɢɛɢɪɫɤɨɣ ɤɚɪɥɢ-

ɤɨɜɚɹ ɢ ɜɵɫɨɤɨɪɨɫɥɚɹ ɮɨɪɦɵ ɛɵɥɢ ɩɪɢɜɢɬɵ ɧɚ 
2-ɥɟɬɧɢɣ ɜɵɫɨɤɨɪɨɫɥɵɣ ɩɨɞɜɨɣ. ȼ ɷɬɨɦ ɷɤɫɩɟ-
ɪɢɦɟɧɬɟ ɹɜɧɨ ɩɪɨɹɜɢɥɨɫɶ ɪɚɡɥɢɱɢɟ ɜɨ ɜɥɢɹɧɢɢ 

ɜɵɫɨɤɨɪɨɫɥɵɯ ɢ ɤɚɪɥɢɤɨɜɵɯ ɩɨɞɜɨɟɜ ɧɚ ɮɨɪɦɭ 
ɨɛɪɚɡɭɸɳɢɯɫɹ ɞɟɪɟɜɶɟɜ. ɉɪɢ ɚɧɚɥɢɡɟ ɢɡɦɟɧɟ-
ɧɢɣ ɞɢɚɦɟɬɪɚ ɲɬɚɦɛɚ ɢ ɤɨɥɢɱɟɫɬɜɚ ɦɟɠɞɨɭɡɥɢɣ 

ɭ ɨɞɧɨɥɟɬɧɟɝɨ ɩɪɢɪɨɫɬɚ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɭ ɤɚɪɥɢ-

ɤɨɜɵɯ ɩɪɢɜɢɜɨɤ ɢɧɬɟɧɫɢɜɧɟɟ ɪɚɡɜɢɜɚɥɢɫɶ ɛɨɤɨ-
ɜɵɟ ɩɨɛɟɝɢ (ɫɤɟɥɟɬɧɵɟ ɜɟɬɜɢ) (ɬɚɛɥ. 2). Ɍɚɤɨɣ 

ɪɨɫɬ ɩɪɢɜɨɞɢɥ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɤɭɫɬɨɜɢɞɧɨɣ ɤɚɪ-
ɥɢɤɨɜɨɣ ɮɨɪɦɵ, ɩɨɞɨɛɧɨɣ ɞɟɪɟɜɶɹɦ, ɪɨɫɲɢɦ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɯ ɤɨɪɧɹɯ ɤɚɤ ɜ ɩɪɢɪɨɞɧɵɯ ɭɫɥɨɜɢɹɯ, 
ɬɚɤ ɢ ɜ ɭɫɥɨɜɢɹɯ ɢɧɬɪɨɞɭɤɰɢɢ.  

ɂɫɫɥɟɞɨɜɚɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɮɢɬɨɝɨɪɦɨɧɨɜ 
ɩɨɤɚɡɚɥɨ, ɱɬɨ ɭɪɨɜɟɧɶ ɂɍɄ ɜ ɜɟɪɯɭɲɟɱɧɨɣ 

ɱɚɫɬɢ ɩɨɛɟɝɨɜ ɤɚɪɥɢɤɨɜɵɯ ɩɪɢɜɢɜɨɤ (74 ɧɝ/ɝ 
ɫɭɯɨɝɨ ɜɟɫɚ) ɨɤɚɡɚɥɫɹ ɧɟɞɨɫɬɨɜɟɪɧɨ ɧɢɠɟ, ɧɟ-
ɠɟɥɢ ɭ ɢɧɬɪɨɞɭɰɢɪɨɜɚɧɧɨɣ ɤɚɪɥɢɤɨɜɨɣ ɤɨɪɧɟ-
ɫɨɛɫɬɜɟɧɧɨɣ ɹɛɥɨɧɢ (ɫɦ. ɪɢɫ. 2). ɗɬɨɬ ɮɚɤɬ ɩɨ-
ɡɜɨɥɹɟɬ ɩɪɟɞɩɨɥɚɝɚɬɶ, ɱɬɨ ɫɨɞɟɪɠɚɧɢɟ ɚɭɤɫɢ-

ɧɨɜ ɢ ɫɤɨɪɨɫɬɶ ɪɨɫɬɚ ɧɚɡɟɦɧɨɣ ɱɚɫɬɢ ɞɟɪɟɜɚ 
ɡɚɜɢɫɹɬ ɧɟ ɨɬ ɞɟɹɬɟɥɶɧɨɫɬɢ ɤɨɪɧɟɜɨɣ ɫɢɫɬɟɦɵ ɢ 

ɝɨɪɦɨɧɚɥɶɧɵɯ ɫɢɝɧɚɥɨɜ ɢɡ ɧɟё, ɚ ɨɬ ɫɢɧɬɟɡɚ 
ɂɍɄ ɜ ɚɩɢɤɚɥɶɧɨɣ ɱɚɫɬɢ ɩɨɛɟɝɚ, ɦɨɥɨɞɵɯ ɥɢ-

ɫɬɶɹɯ ɢ ɟё ɛɚɡɢɩɟɬɚɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ. ȼ ɬɨ ɠɟ 
ɜɪɟɦɹ ɭɫɬɚɧɨɜɥɟɧɨ [2], ɱɬɨ ɜɵɫɨɤɨɪɨɫɥɵɟ ɩɪɢ-

ɜɨɢ, ɩɪɢɜɢɬɵɟ ɧɚ ɤɚɪɥɢɤɨɜɵɟ ɩɨɞɜɨɢ, ɩɨɤɚɡɵ-

ɜɚɸɬ ɫɧɢɠɟɧɢɟ ɭɪɨɜɧɹ ɷɧɞɨɝɟɧɧɨɣ ɂɍɄ. Ɍɚɤɨɟ 
ɧɚɛɥɸɞɟɧɢɟ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɯɨɪɨɲɨ ɭɫɬɚɧɨɜ-
ɥɟɧɧɵɦ ɮɚɤɬɨɦ, ɱɬɨ ɢɧɬɟɪɤɚɥɹɪɧɚɹ ɜɫɬɚɜɤɚ ɢɡ 
ɤɚɪɥɢɤɨɜɵɯ ɮɨɪɦ ɫɚɦɚ ɩɨ ɫɟɛɟ ɞɟɣɫɬɜɭɟɬ ɤɚɤ 
ɤɚɪɥɢɤɨɜɵɣ ɩɨɞɜɨɣ [20].  
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Ɉɬɦɟɱɟɧɨ ɬɚɤɠɟ, ɱɬɨ ɜ ɬɤɚɧɹɯ ɩɪɢɜɢɬɨɣ ɧɚ 
ɜɵɫɨɤɨɪɨɫɥɵɣ ɩɨɞɜɨɣ ɤɚɪɥɢɤɨɜɨɣ ɹɛɥɨɧɢ ɫɭ-

ɳɟɫɬɜɟɧɧɨ ɜɨɡɪɨɫɥɨ ɫɨɞɟɪɠɚɧɢɟ ȺȻɄ (387 ɧɝ/ɝ 
ɫɭɯɨɝɨ ɜɟɫɚ). ȼɨɡɦɨɠɧɨ, ɷɬɨ ɫɜɹɡɚɧɨ ɫ ɧɟɩɨɥ-
ɧɨɣ ɫɨɜɦɟɫɬɢɦɨɫɬɶɸ ɦɟɠɞɭ ɩɨɞɜɨɟɦ ɢ ɩɪɢɜɨ-
ɟɦ. ɋɨɨɬɧɨɲɟɧɢɟ ɂɍɄ/ȺȻɄ ɜ ɷɬɨɦ ɫɥɭɱɚɟ, ɤɚɤ 
ɢ ɭ ɞɪɭɝɢɯ ɤɚɪɥɢɤɨɜ, ɨɤɚɡɚɥɨɫɶ ɦɟɧɶɲɟ ɟɞɢɧɢ-

ɰɵ (0,27). 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɜɟɞёɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɤɚɪɥɢɤɨɜɨɝɨ 
ɝɚɛɢɬɭɫɚ ɭ ɹɛɥɨɧɢ ɫɢɛɢɪɫɤɨɣ, ɜɟɪɨɹɬɧɨ, ɫɜɹɡɚ-
ɧɨ ɫ ɩɨɧɢɠɟɧɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɫɜɨɛɨɞɧɨɣ 

ɂɍɄ ɜ ɜɟɪɯɭɲɟɱɧɨɣ ɱɚɫɬɢ ɟё ɩɨɛɟɝɨɜ. ɉɨɞɨɛ-

ɧɚɹ ɬɟɧɞɟɧɰɢɹ ɩɪɨɹɜɢɥɚɫɶ ɤɚɤ ɜ ɩɪɢɪɨɞɧɵɯ 
ɭɫɥɨɜɢɹɯ, ɬɚɤ ɢ ɜ ɭɫɥɨɜɢɹɯ ɢɧɬɪɨɞɭɤɰɢɢ ɢ ɩɪɢ 

ɩɪɢɜɢɜɤɟ ɧɚ ɜɵɫɨɤɨɪɨɫɥɵɣ ɩɨɞɜɨɣ.  

ɂɡɜɟɫɬɧɨ, ɱɬɨ ɩɨɥɹɪɧɵɣ ɬɪɚɧɫɩɨɪɬ ɂɍɄ 

ɹɜɥɹɟɬɫɹ ɤɪɢɬɢɱɟɫɤɢɦ ɡɜɟɧɨɦ ɜ ɩɨɞɞɟɪɠɚɧɢɢ 

ɫɬɪɭɤɬɭɪɵ ɢ ɚɤɬɢɜɧɨɫɬɢ ɫɨɫɭɞɢɫɬɨɝɨ ɤɚɦɛɢɹ 
ɞɟɪɟɜɶɟɜ, ɞɟɹɬɟɥɶɧɨɫɬɶ ɤɨɬɨɪɨɝɨ ɩɨɞɞɟɪɠɢɜɚɟɬ 
ɜɬɨɪɢɱɧɵɣ ɪɨɫɬ ɜ ɫɬɜɨɥɟ [19; 23]. ȼɚɠɧɨɫɬɶ 
ɛɚɡɢɩɟɬɚɥɶɧɨɝɨ ɩɨɥɹɪɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɂɍɄ 

ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɚ ɤɨɥɶɰɟɜɚɧɢɟɦ ɫɬɜɨɥɚ ɢ 

ɭɞɚɥɟɧɢɟɦ ɚɩɢɤɚɥɶɧɵɯ ɩɨɱɟɤ. Ʉɨɥɶɰɟɜɚɧɢɟ 
ɩɪɢɜɨɞɢɥɨ ɤ ɭɜɟɥɢɱɟɧɢɸ ɬɪɚɯɟɢɞ ɢ ɩɨɜɵɲɟ-

ɧɢɸ ɭɪɨɜɧɹ ɂɍɄ ɜɵɲɟ ɤɨɥɶɰɚ, ɚ ɞɟɤɚɩɢɬɚɰɢɹ 
ɜɟɥɚ ɤ ɭɦɟɧɶɲɟɧɢɸ ɩɪɨɞɭɤɰɢɢ ɬɪɚɯɟɢɞ ɢ ɤɨɧ-

ɰɟɧɬɪɚɰɢɢ ɂɍɄ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɫɤɨɪɨɫɬɶ ɛɚɡɢ-

ɩɟɬɚɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɦɟɱɟɧɨɣ ɢɧɞɨɥɢɥɭɤɫɭɫ-
ɧɨɣ ɤɢɫɥɨɬɵ ɜɵɲɟ ɜ ɜɵɫɨɤɨɪɨɫɥɨɦ ɩɨɞɜɨɟ 
Ɇ.111, ɧɟɠɟɥɢ ɜ ɧɢɡɤɨɪɨɫɥɨɦ Ɇ.9 [7]. Ⱥɜɬɨɪɵ 

ɪɚɛɨɬɵ ɩɪɟɞɩɨɥɚɝɚɸɬ, ɱɬɨ ɛɨɥɟɟ ɦɟɞɥɟɧɧɵɣ 

ɬɪɚɧɫɩɨɪɬ ɦɟɧɶɲɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɂɍɄ ɜ ɤɨɧɟɱ-
ɧɨɦ ɫɱёɬɟ ɩɪɢɜɨɞɢɬ ɤ ɮɨɪɦɢɪɨɜɚɧɢɸ ɦɟɧɶɲɟɝɨ 
ɱɢɫɥɚ ɫɨɫɭɞɨɜ ɤɫɢɥɟɦɵ, ɱɬɨ ɬɚɤ ɯɚɪɚɤɬɟɪɧɨ ɞɥɹ 
ɤɚɪɥɢɤɨɜɵɯ ɮɨɪɦ ɹɛɥɨɧɢ. ɋɧɢɠɟɧɢɟ ɫɤɨɪɨɫɬɢ 

ɪɨɫɬɚ ɤɚɪɥɢɤɨɜɵɯ ɮɨɪɦ ɹɛɥɨɧɢ ɫɢɛɢɪɫɤɨɣ ɜ ɧɚ-
ɲɢɯ ɨɩɵɬɚɯ ɫ ɷɬɨɣ ɩɨɡɢɰɢɢ ɜɩɨɥɧɟ ɨɛɴɹɫɧɢɦɨ.  
Ȼɨɥɟɟ ɫɥɨɠɧɵɦ ɹɜɥɹɟɬɫɹ ɜɨɩɪɨɫ ɨ ɜɥɢɹɧɢɢ 

ɧɚ ɪɨɫɬ ɷɧɞɨɝɟɧɧɨɝɨ ȺȻɄ. Ɂɧɚɱɢɬɟɥɶɧɨɟ ɱɢɫɥɨ 

ɨɩɭɛɥɢɤɨɜɚɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɣ 

ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɟё ɪɨɥɢ ɤɚɤ ɢɧɝɢɛɢɬɨɪɚ ɪɨɫ-
ɬɚ ɜ ɭɫɥɨɜɢɹɯ ɫɬɪɟɫɫɚ. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, AȻɄ 

ɨɩɢɫɚɧɚ ɬɚɤɠɟ ɤɚɤ ɷɥɟɦɟɧɬ, ɩɨɞɞɟɪɠɢɜɚɸɳɢɣ 

ɪɨɫɬ ɜ ɪɚɡɥɢɱɧɵɯ ɬɤɚɧɹɯ ɧɟɤɨɬɨɪɵɯ ɜɢɞɨɜ ɪɚɫ-
ɬɟɧɢɣ, ɤɨɝɞɚ ɩɨɫɥɟɞɧɢɟ ɧɚɯɨɞɹɬɫɹ ɜ ɭɫɥɨɜɢɹɯ 

ɡɚɫɨɥёɧɧɨɫɬɢ, ɯɨɥɨɞɚ, ɠɚɪɵ, ɡɚɫɭɯɢ ɢ ɭɩɥɨɬɧɟ-
ɧɢɹ ɝɪɭɧɬɚ. ɉɪɢ ɷɬɨɦ AȻɄ-ɞɟɮɢɰɢɬɧɵɟ ɦɭɬɚɧ-

ɬɵ ɧɟɤɨɬɨɪɵɯ ɜɢɞɨɜ ɪɚɫɬɟɧɢɣ ɱɚɫɬɨ ɦɟɧɶɲɟ 
ɪɚɡɦɟɪɨɦ ɢ ɢɦɟɸɬ ɛɨɥɟɟ ɦɟɥɤɢɟ ɥɢɫɬɶɹ, ɱɟɦ 
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ɞɢɤɢɟ ɬɢɩɵ, ɨɞɧɚɤɨ ɢɯ ɪɨɫɬ ɡɧɚɱɢɬɟɥɶɧɨ ɭɫɢɥɢ-

ɜɚɟɬɫɹ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɷɤɡɨɝɟɧɧɨɣ ȺȻɄ [21]. ȼɵ-

ɞɜɢɧɭɬɨ ɩɪɟɞɩɨɥɨɠɟɧɢɟ, ɱɬɨ ȺȻɄ ɹɜɥɹɟɬɫɹ ɢɧɝɢ-

ɛɢɬɨɪɨɦ ɪɨɫɬɚ ɩɪɢ ɫɬɪɟɫɫɟ, ɧɨ ɩɨɞɞɟɪɠɢɜɚɟɬ 
ɪɨɫɬ ɜ ɤɨɧɬɪɨɥɶɧɵɯ (ɧɟ ɫɬɪɟɫɫɨɜɵɯ) ɭɫɥɨɜɢɹɯ [4].  

Ʉɚɪɥɢɤɨɜɨɫɬɶ ɭ ɹɛɥɨɧɢ ɱɚɫɬɨ ɫɜɹɡɵɜɚɸɬ ɫ 
ɭɜɟɥɢɱɟɧɢɟɦ ɫɨɞɟɪɠɚɧɢɹ ȺȻɄ [11; 16]. ɉɨɤɚ-
ɡɚɧɨ, ɱɬɨ ɜ ɤɨɪɟ ɤɚɪɥɢɤɨɜɨɣ ɹɛɥɨɧɢ ɫɨɞɟɪɠɚ-
ɧɢɟ ȺȻɄ ɜɵɲɟ, ɱɟɦ ɜ ɤɨɪɟ ɜɵɫɨɤɨɪɨɫɥɵɯ ɮɨɪɦ 

[11]. ɗɤɡɨɝɟɧɧɚɹ ȺȻɄ, ɧɚɧɟɫёɧɧɚɹ ɧɚ ɥɢɫɬɶɹ ɞɜɭɯ 
ɜɢɞɨɜ ɹɛɥɨɧɢ (ɋɢɜɟɪɫɚ ɢ ɏɭɛɟɣɫɤɚɹ) ɜɵɡɵɜɚɥɚ 
ɭɦɟɧɶɲɟɧɢɟ ɪɨɫɬɚ, ɛɢɨɦɚɫɫɵ, ɨɛɳɟɣ ɩɥɨɳɚɞɢ 

ɥɢɫɬɶɟɜ, ɭɤɨɪɚɱɢɜɚɧɢɟ ɦɟɠɞɨɭɡɥɢɣ [15]. 

ȼ ɧɚɲɟɦ ɷɤɫɩɟɪɢɦɟɧɬɟ ɧɟ ɛɵɥɨ ɨɛɧɚɪɭɠɟɧɨ 
ɨɬɥɢɱɢɣ ɜ ɫɨɞɟɪɠɚɧɢɢ ȺȻɄ ɜ ɜɟɪɯɭɲɟɱɧɵɯ 
ɱɚɫɬɹɯ ɩɨɛɟɝɨɜ ɤɨɧɬɪɚɫɬɧɵɯ ɩɨ ɪɨɫɬɭ ɮɨɪɦ ɹɛ-
ɥɨɧɢ ɫɢɛɢɪɫɤɨɣ, ɜɵɪɨɫɲɢɯ ɜ ɨɞɢɧɚɤɨɜɵɯ ɭɫ-
ɥɨɜɢɹɯ. ȼɵɫɨɤɨɟ ɫɨɞɟɪɠɚɧɢɟ ȺȻɄ ɨɬɦɟɱɟɧɨ 
ɬɚɤɠɟ ɞɥɹ ɜɚɪɢɚɧɬɚ ɫ ɩɪɢɜɢɬɨɣ ɧɚ ɜɵɫɨɤɨɪɨɫ-
ɥɵɣ ɩɨɞɜɨɣ ɤɚɪɥɢɤɨɜɨɣ ɹɛɥɨɧɟɣ. ȼɨɡɦɨɠɧɨ, 
ɬɚɤɨɟ ɭɜɟɥɢɱɟɧɢɟ ɹɜɥɹɟɬɫɹ ɪɟɡɭɥɶɬɚɬɨɦ ɧɟɩɨɥ-
ɧɨɣ ɫɨɜɦɟɫɬɢɦɨɫɬɢ ɦɟɠɞɭ ɩɨɞɜɨɟɦ ɢ ɩɪɢɜɨɟɦ, 
ɱɬɨ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɛɨɥɟɟ ɧɢɡɤɢɦ ɩɪɨɰɟɧɬɨɦ 
ɩɪɢɠɢɜɲɢɯɫɹ ɧɚ ɜɵɫɨɤɨɪɨɫɥɨɦ ɩɨɞɜɨɟ ɩɨɱɟɤ 
ɤɚɪɥɢɤɨɜɨɣ ɹɛɥɨɧɢ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɜɵɫɨɤɨɪɨɫ-
ɥɨɣ. Ɉɩɨɫɪɟɞɨɜɚɧɧɨ ɨɛ ɷɬɨɦ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɢ 
ɫɧɢɠɟɧɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɯɥɨɪɨɮɢɥɥɨɜ ɢ ɤɚɪɨɬɢ-
ɧɨɢɞɨɜ ɜ ɥɢɫɬɶɹɯ ɷɬɨɝɨ ɜɚɪɢɚɧɬɚ, ɫɨɯɪɚɧɹɸɳɟɟɫɹ 
ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɜɟɝɟɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ [2]. 
ɂɡɜɟɫɬɧɨ, ɱɬɨ ɞɥɹ ɪɨɫɬɚ ɢ ɪɚɡɜɢɬɢɹ ɪɚɫɬɟ-

ɧɢɣ ɨɱɟɧɶ ɜɚɠɧɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ ɜɡɚɢɦɨɜɥɢɹ-
ɧɢɟ ɮɢɬɨɝɨɪɦɨɧɨɜ, ɨɫɨɛɟɧɧɨ ɩɪɢ ɚɛɢɨɬɢɱɟɫɤɨɦ 
ɫɬɪɟɫɫɟ. ɉɪɢ ɷɬɨɦ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɝɨɪɦɨɧɨɜ 
ɦɨɠɟɬ ɛɵɬɶ ɧɟɥɢɧɟɣɧɵɦ ɢ ɮɨɪɦɢɪɨɜɚɬɶɫɹ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɢɯ ɜɥɢɹɧɢɹ ɞɪɭɝ ɧɚ ɞɪɭɝɚ ɧɚ ɪɚɡɧɵɯ 
ɭɪɨɜɧɹɯ ɬɪɚɧɫɤɪɢɩɰɢɢ. ɋɜɟɞɟɧɢɹ ɨ ɬɚɤɨɦ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɩɨɥɭɱɚɸɬ ɩɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ 
ɦɭɬɚɧɬɨɜ ɫ ɩɨɧɢɠɟɧɧɵɦ ɜɨɫɩɪɢɹɬɢɟɦ ȺȻɄ ɢɥɢ 
ɚɭɤɫɢɧɨɜ, ɚ ɬɚɤɠɟ ɪɚɫɬɟɧɢɣ ɫɨ ɫɜɟɪɯɷɤɫɩɪɟɫɫɢ-
ɟɣ ɤɨɦɩɨɧɟɧɬɨɜ ɫɢɝɧɚɥɥɢɧɝɚ ɷɬɢɯ ɝɨɪɦɨɧɨɜ 
[21]. ɉɪɢ ɷɬɨɦ ɧɟɤɨɬɨɪɵɟ ɢɡ ɦɭɬɚɧɬɨɜ ɩɨɤɚɡɵ-
ɜɚɸɬ ɩɥɟɣɨɬɪɨɩɧɵɣ ɷɮɮɟɤɬ, ɱɬɨ ɝɨɜɨɪɢɬ ɨ ɬɨɦ, 
ɱɬɨ ɦɭɬɚɧɬɧɵɟ ɝɟɧɵ ɢɥɢ ɩɨɜɵɲɟɧɧɚɹ ɷɤɫɩɪɟɫ-
ɫɢɹ ɛɟɥɤɨɜ ɞɟɣɫɬɜɭɸɬ ɧɚ ɫɢɝɧɚɥɶɧɭɸ ɬɪɚɧɫ-
ɞɭɤɰɢɸ ɂɍɄ ɢ ȺȻɄ. ɋ ɩɨɦɨɳɶɸ ɬɚɤɢɯ ɦɟɬɨ-
ɞɨɜ ɛɵɥɨ ɩɨɤɚɡɚɧɨ, ɧɚɩɪɢɦɟɪ, ɱɬɨ ɦɟɫɬɨɦ ɩɟ-
ɪɟɫɟɱɟɧɢɹ ɫɢɝɧɚɥɥɢɧɝɚ AȻɄ ɢ ɚɭɤɫɢɧɨɜ ɹɜɥɹɟɬ-
ɫɹ ɮɚɤɬɨɪ ɬɪɚɧɫɤɪɢɩɰɢɢ ABI3, ɭɱɚɫɬɜɭɸɳɢɣ ɜ 
ɬɪɚɧɫɞɭɤɰɢɢ ɫɢɝɧɚɥɚ ȺȻɄ.  

ɋɨɨɬɧɨɲɟɧɢɟ ɂɍɄ/ȺȻɄ ɜ ɜɟɪɯɭɲɟɱɧɨɣ 

ɱɚɫɬɢ ɩɨɛɟɝɨɜ ɤɚɪɥɢɤɨɜɵɯ ɢ ɜɵɫɨɤɨɪɨɫɥɵɯ ɫɢ-

ɛɢɪɫɤɢɯ ɹɛɥɨɧɶ ɡɚɦɟɬɧɨ ɪɚɡɥɢɱɚɟɬɫɹ. ɍ ɜɵɫɨ-
ɤɨɪɨɫɥɵɯ ɹɛɥɨɧɶ (ɩɪɢɪɨɞɧɵɯ ɢ ɢɧɬɪɨɞɭɰɢɪɨ-
ɜɚɧɧɵɯ) ɷɬɨ ɫɨɨɬɧɨɲɟɧɢɟ ɛɨɥɶɲɟ ɟɞɢɧɢɰɵ, ɚ ɭ 

ɤɚɪɥɢɤɨɜɵɯ ɜɨ ɜɫɟɯ ɜɚɪɢɚɧɬɚɯ ɜɵɪɚɳɢɜɚɧɢɹ 
ɦɟɧɶɲɟ. ɋɨɝɥɚɫɧɨ ɥɢɬɟɪɚɬɭɪɧɵɦ ɞɚɧɧɵɦ, ɫɨ-

ɞɟɪɠɚɧɢɟ ɫɜɨɛɨɞɧɨɣ ȺȻɄ ɜ ɜɟɪɯɭɲɟɱɧɵɯ ɱɚɫ-
ɬɹɯ ɩɨɛɟɝɨɜ ɹɛɥɨɧɢ ɞɨɦɚɲɧɟɣ, ɧɚɨɛɨɪɨɬ, ɩɪɟ-
ɜɵɲɚɥɨ ɫɨɞɟɪɠɚɧɢɟ ɫɜɨɛɨɞɧɨɣ ɂɍɄ [22], ɬɚ ɠɟ 
ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ ɧɚɛɥɸɞɚɟɬɫɹ ɢ ɞɥɹ ɰɢɬɪɭɫɨɜɵɯ 
[16; 17]. ɉɪɢ ɷɬɨɦ ɧɟ ɧɚɛɥɸɞɚɟɬɫɹ ɬɟɫɧɨɣ ɫɜɹɡɢ 

ɦɟɠɞɭ ɫɨɨɬɧɨɲɟɧɢɟɦ ɂɍɄ/ȺȻɄ ɢ ɫɬɟɩɟɧɶɸ 

ɤɚɪɥɢɤɨɜɨɫɬɢ ɹɛɥɨɧɢ ɞɨɦɚɲɧɟɣ. ɇɚɩɪɢɦɟɪ, ɭ 
ɹɛɥɨɧɢ ɫɨɪɬɚ Ⱦɠɨɧɚɬɚɧ, ɪɚɫɬɟɧɢɹ ɤɨɬɨɪɨɣ ɫɱɢ-

ɬɚɸɬɫɹ ɫɪɟɞɧɟɪɨɫɥɵɦɢ, ɫɨɨɬɧɨɲɟɧɢɟ 
ɂɍɄ/ȺȻɄ ɫɨɫɬɚɜɢɥɨ 0,2 [18]. ɉɨɥɭɤɚɪɥɢɤɨɜɵɣ 

ɩɨɞɜɨɣ ɹɛɥɨɧɢ Ɇ.7 ɢɦɟɥ ɦɟɧɶɲɟɟ ɫɨɨɬɧɨɲɟɧɢɟ 
ɂɍɄ/ȺȻɄ (0,34), ɬɨɝɞɚ ɤɚɤ ɤɚɪɥɢɤɨɜɵɣ ɩɨɞɜɨɣ 

Ɇ.9 – ɛɨɥɶɲɟɟ (0,49). Ɍɚɤɚɹ ɠɟ ɫɢɬɭɚɰɢɹ ɯɚɪɚɤ-
ɬɟɪɧɚ ɢ ɞɥɹ ɰɢɬɪɭɫɨɜɵɯ [17]. ɇɚ ɨɫɧɨɜɚɧɢɢ 

ɭɜɟɥɢɱɟɧɧɨɝɨ ɨɬɧɨɲɟɧɢɹ (ɂɍɄ/ȺȻɄ > 1) ɭ ɹɛ-

ɥɨɧɢ ɫɢɛɢɪɫɤɨɣ, ɧɚɩɪɨɬɢɜ, ɦɨɠɧɨ ɝɨɜɨɪɢɬɶ ɨ 
ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɢ ɪɨɫɬɚ ɞɟɪɟɜɶɟɜ. 

Зɚɤɥючɟɧɢɟ 

ɉɪɨɜɟɞёɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ 
ɭɱɚɫɬɢɟ ɮɢɬɨɝɨɪɦɨɧɨɜ ɜ ɮɨɪɦɢɪɨɜɚɧɢɢ ɤɚɪɥɢ-

ɤɨɜɵɯ ɮɨɪɦ ɭ ɹɛɥɨɧɢ ɫɢɛɢɪɫɤɨɣ ɩɪɨɹɜɥɹɟɬɫɹ 
ɧɟ ɜ ɢɡɦɟɧɟɧɢɢ ɭɪɨɜɧɹ ȺȻɄ, ɤɚɤ ɦɨɠɧɨ ɛɵɥɨ 

ɨɠɢɞɚɬɶ, ɚ ɜ ɫɧɢɠɟɧɢɢ ɫɨɞɟɪɠɚɧɢɹ ɂɍɄ ɜ ɜɟɪ-
ɯɭɲɟɱɧɨɣ ɱɚɫɬɢ ɩɨɛɟɝɨɜ (ɤɨɧɭɫ ɧɚɪɚɫɬɚɧɢɹ ɢ 

ɦɨɥɨɞɵɟ ɪɚɡɜɨɪɚɱɢɜɚɸɳɢɟɫɹ ɥɢɫɬɶɹ). ɉɪɢ 

ɷɬɨɦ ɭɪɨɜɟɧɶ ɫɨɞɟɪɠɚɧɢɹ ɂɍɄ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɟ 
ɫɬɨɥɶɤɨ ɚɤɪɨɩɟɬɚɥɶɧɵɦ ɬɪɚɧɫɩɨɪɬɨɦ, ɫɤɨɥɶɤɨ 

ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɟё ɫɢɧɬɟɡɚ ɜ ɧɚɡɟɦɧɨɣ ɱɚɫɬɢ 

ɪɚɫɬɟɧɢɹ. ɉɨɫɤɨɥɶɤɭ ɱɢɫɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɫɨɨɬ-
ɧɨɲɟɧɢɹ ȺȻɄ/ɂɍɄ ɞɥɹ ɤɚɪɥɢɤɨɜɨɣ ɹɛɥɨɧɢ ɜɨ 

ɜɫɟɯ ɫɥɭɱɚɹɯ ɦɟɧɶɲɟ ɟɞɢɧɢɰɵ, ɬɨ ɨɧɨ ɦɨɠɟɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ, ɤɚɤ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɣ ɩɪɢɡɧɚɤ 
ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɝɚɛɢɬɭɫɚ ɹɛɥɨɧɢ ɫɢɛɢɪɫɤɨɣ. 

Ɍɨɬ ɮɚɤɬ, ɱɬɨ ɫɨɨɬɧɨɲɟɧɢɟ ɝɨɪɦɨɧɨɜ ɢ ɢɯ ɫɨ-
ɞɟɪɠɚɧɢɟ ɜ ɨɛɟɢɯ ɮɨɪɦɚɯ ɹɛɥɨɧɢ ɫɢɛɢɪɫɤɨɣ ɧɟ 
ɢɡɦɟɧɹɥɨɫɶ ɩɪɢ ɢɧɬɪɨɞɭɤɰɢɢ, ɧɟɫɦɨɬɪɹ ɧɚ ɭɜɟ-
ɥɢɱɟɧɢɟ ɫɤɨɪɨɫɬɢ ɪɨɫɬɚ ɩɨɛɟɝɨɜ, ɞɚёɬ ɨɫɧɨɜɚ-
ɧɢɹ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɷɬɢ ɩɚɪɚɦɟɬɪɵ ɝɟɧɟɬɢ-

ɱɟɫɤɢ ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɵ. Ɉɞɧɚɤɨ ɷɬɨɬ ɜɨɩɪɨɫ 
ɬɪɟɛɭɟɬ ɞɚɥɶɧɟɣɲɟɝɨ ɢɡɭɱɟɧɢɹ.  
Ɋɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɩɪɢ ɩɨɞɞɟɪɠɤɟ ɩɪɨɟɤɬɚ 

ɊɎɎɂ 08-04-98064_ɛɚɣɤɚɥ_ɚ ɢ ɦɟɠɞɢɫɰɢɩɥɢ-
ɧɚɪɧɨɝɨ ɢɧɬɟɝɪɚɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ № 105 ɋɈ 

ɊȺɇ. 
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Comparative analysis of indole-3-acetic and abscisic acid in the Siberian 

dwarf apple trees shoots in the wild and in the introduction 

A. V. Rudikovskiy, A. V. Stolbikova, L. V. Dudareva, E. G. Rudikovskaya,  

T. P. Pobezhimova  

Siberian Institute of Plant Physiology and Biochemistry SB RAS, Irkutsk 

Abstract. A study is made of the level of endogenous indole-acetic (IAA) and abscisic acids (ABA) in the shoot 

apex of the tall and dwarf forms of Siberian crabapple in the natural environment and in the case of introduction. It 

is shown that a dwarfing in plants is caused by a decline in IAA content, and by the associated changes of the 

IAA/ABA ratio. This ratio has always been above and below unity for tall and dwarf trees, respectively. The ratio of 

hormones and their contents in the studied forms did not change when introduced, while increasing the rate of 
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growth of the shoots. It is concluded that the IAA level is not determined by its acropetal transport but depends on 

the synthesis in the above-ground part of a plant. In this context, we discuss the contribution of phytohormones to 

formation of the dwarf status of Siberian crabapple. 

Keywords: Siberian crabapple, Malus bɚccata, dwarf forms, phytohormones, indole-acetic and abscisic acids.  
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