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. ɂɫɫɥɟɞɨɜɚɥɢ ɜɨɡɞɟɣɫɬɜɢɟ ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɯ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ (ɧɚɮɬɚɥɢɧ, ɚɰɟɧɚɮ-

ɬɟɧ, ɚɰɟɧɚɮɬɢɥɟɧ, ɮɟɧɚɧɬɪɟɧ, ɩɢɪɟɧ, ɮɥɭɨɪɚɧɬɟɧ) ɜ ɪɚɡɥɢɱɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɧɚ ɩɪɢɪɨɫɬ ɛɢɨɦɚɫɫɵ ɤɥɟɬɨɤ 
ɫɭɫɩɟɧɡɢɨɧɧɨɣ ɤɭɥɶɬɭɪɵ ɫɚɯɚɪɧɨɝɨ ɬɪɨɫɬɧɢɤɚ (Saccharum officinarum L.). ɂɫɩɵɬɭɟɦɵɟ ɜɟɳɟɫɬɜɚ ɩɪɨɹɜɥɹɥɢ 

ɤɚɤ ɢɧɝɢɛɢɪɭɸɳɢɣ, ɬɚɤ ɢ ɫɬɢɦɭɥɢɪɭɸɳɢɣ ɷɮɮɟɤɬ, ɱɬɨ ɜɵɪɚɠɚɥɨɫɶ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɜ ɫɧɢɠɟɧɢɢ ɢɥɢ ɭɜɟɥɢ-

ɱɟɧɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɩɪɢɪɨɫɬɚ ɛɢɨɦɚɫɫɵ ɤɥɟɬɨɤ in vitro. ɏɚɪɚɤɬɟɪ ɢɡɦɟɧɟɧɢɹ ɩɪɢɪɨɫɬɚ ɛɢɨɦɚɫɫɵ ɤɥɟɬɨɤ 
ɡɚɜɢɫɟɥ ɨɬ ɤɨɧɤɪɟɬɧɨɝɨ ɜɟɳɟɫɬɜɚ ɢ ɟɝɨ ɤɨɧɰɟɧɬɪɚɰɢɢ. ɇɚɱɚɥɶɧɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ, ɩɪɢ ɤɨɬɨɪɵɯ ɩɪɨɹɜɥɹɥɫɹ 
ɩɨɞɚɜɥɹɸɳɢɣ ɷɮɮɟɤɬ, ɪɚɡɥɢɱɚɥɢɫɶ, ɫɧɢɠɚɹɫɶ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɦɨɥɟɤɭɥɹɪɧɨɣ ɦɚɫɫɵ ɢɫɩɵɬɭɟɦɵɯ ɜɟɳɟɫɬɜ. 
Ⱦɥɹ ɜɟɳɟɫɬɜ ɫ ɨɞɢɧɚɤɨɜɨɣ ɦɨɥɟɤɭɥɹɪɧɨɣ ɦɚɫɫɨɣ ɧɚɱɚɥɶɧɵɟ ɢɧɝɢɛɢɪɭɸɳɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɬɚɤɠɟ ɪɚɡɥɢɱɚ-
ɥɢɫɶ, ɫɧɢɠɚɹɫɶ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɪɟɚɤɰɢɨɧɧɨɫɩɨɫɨɛɧɨɫɬɢ ɫɨɟɞɢɧɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɯɢɦɢɱɟ-
ɫɤɨɣ ɫɬɪɭɤɬɭɪɵ ɦɨɥɟɤɭɥɵ. 

 : ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɟ ɚɪɨɦɚɬɢɱɟɫɤɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ (ɉȺɍ), ɫɭɫɩɟɧɡɢɨɧɧɚɹ ɤɭɥɶɬɭɪɚ ɤɥɟɬɨɤ 
Saccharum officinarum L., ɩɪɢɪɨɫɬ ɛɢɨɦɚɫɫɵ in vitro, ɮɢɬɨɬɨɤɫɢɱɧɨɫɬɶ. 

 

Вɜɟɞɟɧɢɟ 

Ʉ ɧɚɫɬɨɹɳɟɦɭ ɦɨɦɟɧɬɭ ɧɚɤɨɩɥɟɧ ɛɨɥɶɲɨɣ 

ɨɛɴёɦ ɢɧɮɨɪɦɚɰɢɢ ɨ ɜɨɡɞɟɣɫɬɜɢɢ ɧɚ ɪɚɫɬɟɧɢɹ 
ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɩɨɥɥɸɬɚɧɬɨɜ, ɜ ɬɨ ɠɟ ɜɪɟɦɹ 
ɝɨɪɚɡɞɨ ɦɟɧɶɲɟ ɫɜɟɞɟɧɢɣ ɢɦɟɟɬɫɹ ɨ ɜɥɢɹɧɢɢ ɧɚ 
ɪɚɫɬɟɧɢɹ ɨɪɝɚɧɢɱɟɫɤɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, 
ɜ ɱɚɫɬɧɨɫɬɢ ɫɬɨɣɤɢɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɡɚɝɪɹɡɧɢɬɟ-
ɥɟɣ (ɋɈɁ). ɉɨ-ɜɢɞɢɦɨɦɭ, ɷɬɨ ɫɜɹɡɚɧɨ ɫɨ ɫɩɟ-
ɰɢɮɢɤɨɣ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɨɪɝɚɧɢ-

ɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ, ɚ ɬɚɤɠɟ ɬɪɭɞɧɨɫɬɶɸ ɢɯ ɨɩ-

ɪɟɞɟɥɟɧɢɹ ɜ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɨɛɴɟɤɬɚɯ (ɦɚɬɪɢ-

ɰɚɯ), ɤɨɬɨɪɵɟ ɨɬɥɢɱɚɸɬɫɹ ɫɥɨɠɧɵɦ ɦɧɨɝɨɤɨɦ-

ɩɨɧɟɧɬɧɵɦ ɫɨɫɬɚɜɨɦ. Ɉɩɪɟɞɟɥɟɧɢɟ ɋɈɁ ɞɨɥɠ-

ɧɨ ɩɪɨɜɨɞɢɬɶɫɹ ɧɚ ɧɚɧɨɝɪɚɦɦɨɜɨɦ ɭɪɨɜɧɟ, ɞɥɹ 
ɱɟɝɨ ɩɨɬɪɟɛɨɜɚɥɢɫɶ ɪɚɡɪɚɛɨɬɤɚ ɢ ɜɧɟɞɪɟɧɢɟ 
ɯɪɨɦɚɬɨɦɚɫɫ-ɫɩɟɤɬɪɨɦɟɬɪɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ 

ɪɚɡɪɟɲɟɧɢɹ [2; 19]. 

ɂɧɬɟɪɟɫ ɤ ɜɥɢɹɧɢɸ ɨɪɝɚɧɢɱɟɫɤɢɯ ɡɚɝɪɹɡ-
ɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɧɚ ɪɚɫɬɟɧɢɹ ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ 
ɜɨɡɧɢɤ ɟɳɟ ɜ 1970–1980-ɟ ɝɝ. ɗɬɨɣ ɬɟɦɟ ɩɨɫɜɹ-
ɳɟɧɵ ɢɫɫɥɟɞɨɜɚɧɢɹ Ⱥ. ȼ. ȼɨɟɜɨɞɢɧɚ ɫ ɫɨɚɜɬɨ-
ɪɚɦɢ, ɗ. ɂ. ɋɥɟɩɹɧɚ ɫ ɫɨɚɜɬɨɪɚɦɢ, 

ɋ. ȼ. Ⱦɭɪɦɢɲɢɞɡɟ, Ⱦ. ɒ. ɍɝɪɟɯɟɥɢɞɡɟ, ɚ ɬɚɤɠɟ 
ɛɨɥɟɟ ɩɨɡɞɧɢɟ ɪɚɛɨɬɵ ɞɪɭɝɢɯ ɚɜɬɨɪɨɜ [1; 6; 10; 

15; 16]. ɂɫɫɥɟɞɨɜɚɧɵ ɨɪɝɚɧɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ 
ɪɚɡɧɵɯ ɤɥɚɫɫɨɜ: ɚɥɤɚɧɵ ɫ ɪɚɡɨɦɤɧɭɬɨɣ ɢ ɡɚɦɤ-
ɧɭɬɨɣ ɰɟɩɶɸ, ɦɨɧɨɰɢɤɥɢɱɟɫɤɢɟ ɢ ɩɨɥɢɰɢɤɥɢ-

ɱɟɫɤɢɟ ɚɪɨɦɚɬɢɱɟɫɤɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ, ɪɚɡɥɢɱ-
ɧɵɟ ɝɪɭɩɩɵ ɩɟɫɬɢɰɢɞɨɜ; ɩɨɤɚɡɚɧɚ ɜɵɫɨɤɚɹ ɮɢ-

ɬɨɬɨɤɫɢɱɧɨɫɬɶ ɨɬɞɟɥɶɧɵɯ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɢɡɭ-

ɱɟɧɧɵɯ ɤɥɚɫɫɨɜ ɫɨɟɞɢɧɟɧɢɣ [1; 11]. Ɉɞɧɚɤɨ ɢɡ 
ɛɨɥɶɲɨɝɨ ɤɥɚɫɫɚ ɩɨɥɢɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨ-
ɪɨɞɨɜ (ɉȺɍ) ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɞɪɨɛɧɨ ɪɚɫɫɦɚɬ-
ɪɢɜɚɥɫɹ ɬɨɥɶɤɨ ɛɟɧɡ(ɚ)ɩɢɪɟɧ, ɩɨɫɤɨɥɶɤɭ ɜ ɧɚ-
ɲɟɣ ɫɬɪɚɧɟ ɨɧ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɜɟɳɟɫɬ-
ɜɚ-ɢɧɞɢɤɚɬɨɪɚ ɩɪɢɫɭɬɫɬɜɢɹ ɉȺɍ ɜ ɚɬɦɨɫɮɟɪɟ 
[12]. Ʉ ɧɚɫɬɨɹɳɟɦɭ ɜɪɟɦɟɧɢ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɨɬ-
ɧɨɫɢɬɟɥɶɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ ɜ ɫɭɦɦɟ 
ɜɫɟɯ ɩɪɢɫɭɬɫɬɜɭɸɳɢɯ ɜ ɩɪɢɪɨɞɧɵɯ ɫɪɟɞɚɯ 

ɉȺɍ ɧɟɜɟɥɢɤɨ, ɤɪɨɦɟ ɬɨɝɨ, ɧɟɤɨɬɨɪɵɟ ɫɨɟɞɢ-

ɧɟɧɢɹ ɷɬɨɝɨ ɤɥɚɫɫɚ ɧɟ ɦɟɧɟɟ ɬɨɤɫɢɱɧɵ, ɱɟɦ 

ɛɟɧɡɩɢɪɟɧɵ: ɷɬɨ ɞɢɛɟɧɡ(a,h)ɚɧɬɪɚɰɟɧ, ɚ ɬɚɤɠɟ 
ɪɚɡɥɢɱɧɵɟ ɧɢɬɪɨ-, ɚɦɢɧɨ- ɢ ɬɢɨɩɪɨɢɡɜɨɞɧɵɟ 
ɉȺɍ [10; 14]. ɋɥɟɞɭɟɬ ɬɚɤɠɟ ɩɪɢɧɢɦɚɬɶ ɜɨ 
ɜɧɢɦɚɧɢɟ ɢ ɬɨɬ ɮɚɤɬ, ɱɬɨ ɫɨɟɞɢɧɟɧɢɹ, ɭɫɬɭ-

ɩɚɸɳɢɟ ɛɟɧɡ(ɚ)ɩɢɪɟɧɭ ɩɨ ɬɨɤɫɢɱɧɨɫɬɢ, ɦɨɝɭɬ 
ɨɤɚɡɵɜɚɬɶ ɫɢɥɶɧɨɟ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ 
ɛɢɨɬɭ ɡɚ ɫɱёɬ ɛɨɥɶɲɟɝɨ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɯ ɫɨ-
ɞɟɪɠɚɧɢɹ ɜ ɬɟɯɧɨɝɟɧɧɵɯ ɷɦɢɫɫɢɹɯ. ɂɫɯɨɞɹ ɢɡ 
ɩɨɞɨɛɧɵɯ ɫɨɨɛɪɚɠɟɧɢɣ, ɜ ɪɹɞɟ ɫɬɪɚɧ ɫɩɢɫɨɤ 
ɜɟɳɟɫɬɜ ɞɥɹ ɩɨɫɬɨɹɧɧɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ ɡɚɝɪɹɡ-
ɧɟɧɢɹ ɩɪɢɪɨɞɧɵɯ ɫɪɟɞ ɉȺɍ ɪɚɫɲɢɪɟɧ: ɜ ɟɜɪɨ-
ɩɟɣɫɤɢɯ ɫɬɪɚɧɚɯ ɜ ɧɟɝɨ ɜɤɥɸɱɟɧɵ 6 ɫɨɟɞɢɧɟ-
ɧɢɣ, ɜ ɋɒȺ – 16 [9]. 

ɉɪɢɫɭɬɫɬɜɭɸɳɢɟ ɜ ɛɢɨɫɮɟɪɟ ɉȺɍ ɦɨɝɭɬ 
ɢɦɟɬɶ ɤɚɤ ɩɪɢɪɨɞɧɨɟ, ɬɚɤ ɢ ɚɧɬɪɨɩɨɝɟɧɧɨɟ 
ɩɪɨɢɫɯɨɠɞɟɧɢɟ [5; 13; 14]. Ɉɞɧɚɤɨ ɜɤɥɚɞ ɟɫɬɟ-
ɫɬɜɟɧɧɨɝɨ ɩɨɫɬɭɩɥɟɧɢɹ ɉȺɍ ɧɟɡɧɚɱɢɬɟɥɟɧ, ɜ 
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ɬɨ ɜɪɟɦɹ ɤɚɤ ɚɧɬɪɨɩɨɝɟɧɧɵɟ ɢɫɬɨɱɧɢɤɢ ɦɧɨɝɨ-
ɱɢɫɥɟɧɧɵ – ɷɬɨ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɜɚɠɧɟɣɲɢɟ 
ɨɬɪɚɫɥɢ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. ɉɨɫɬɭɩɚɸɳɢɟ ɜ 
ɛɢɨɫɮɟɪɭ ɉȺɍ ɦɨɝɭɬ ɪɚɫɩɪɨɫɬɪɚɧɹɬɶɫɹ ɜɨ ɜɫɟɯ 
ɩɪɢɪɨɞɧɵɯ ɫɪɟɞɚɯ – ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ, 
ɜɨɞɧɵɯ ɨɛɴɟɤɬɚɯ, ɩɨɱɜɟ [9]. ɉɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ 

ɪɚɫɬɟɧɢɣ ɤɚɤ ɦɚɬɪɢɰ ɧɚɤɨɩɥɟɧɢɹ ɬɟɯɧɨɝɟɧɧɵɯ 

ɉȺɍ ɛɵɥɨ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɨɧɢ ɦɨɝɭɬ ɚɤɤɭɦɭɥɢ-

ɪɨɜɚɬɶ ɜɟɳɟɫɬɜɚ ɷɬɨɝɨ ɤɥɚɫɫɚ ɜ ɨɪɝɚɧɚɯ ɢ ɬɤɚɧɹɯ 
[4; 17]. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜɵɪɚɠɟɧɧɵɦɢ ɚɤɤɭɦɭ-
ɥɢɪɭɸɳɢɦɢ ɫɜɨɣɫɬɜɚɦɢ ɨɛɥɚɞɚɟɬ ɯɜɨɹ ɫɨɫɧɵ 

ɨɛɵɤɧɨɜɟɧɧɨɣ, ɩɨɝɥɨɳɚɸɳɚɹ ɉȺɍ ɤɚɤ ɢɡ ɚɷɪɨ-
ɡɨɥɶɧɨɣ, ɬɚɤ ɢ ɢɡ ɝɚɡɨɜɨɣ ɮɚɡɵ ɚɬɦɨɫɮɟɪɵ [10]. 

ɉɨ ɯɢɦɢɱɟɫɤɨɦɭ ɫɬɪɨɟɧɢɸ ɉȺɍ – ɜɵɫɨɤɨ-
ɦɨɥɟɤɭɥɹɪɧɵɟ ɨɪɝɚɧɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ ɚɪɨ-
ɦɚɬɢɱɟɫɤɨɝɨ ɪɹɞɚ, ɨɬɥɢɱɚɸɳɢɟɫɹ ɤɨɥɢɱɟɫɬɜɨɦ 

ɛɟɧɡɨɥɶɧɵɯ ɤɨɥɟɰ ɜ ɫɬɪɭɤɬɭɪɟ ɦɨɥɟɤɭɥɵ ɢ ɫɩɨ-
ɫɨɛɨɦ ɢɯ ɤɨɧɞɟɧɫɚɰɢɢ. ɉȺɍ ɯɢɦɢɱɟɫɤɢ ɭɫɬɨɣ-

ɱɢɜɵ, ɦɚɥɨɪɚɫɬɜɨɪɢɦɵ ɜ ɜɨɞɟ [14]. Ƚɢɞɪɨɮɨɛ-

ɧɨɫɬɶ ɉȺɍ ɨɛɭɫɥɨɜɥɢɜɚɟɬ ɢɯ ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɨ-
ɧɢɤɚɬɶ ɱɟɪɟɡ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɛɚɪɶɟɪɵ ɢ ɚɤɤɭɦɭ-

ɥɢɪɨɜɚɬɶɫɹ ɜ ɤɥɟɬɤɚɯ ɠɢɜɵɯ ɨɪɝɚɧɢɡɦɨɜ. ɗɬɨ 

ɠɟ ɫɜɨɣɫɬɜɨ ɞɟɥɚɟɬ ɦɨɥɟɤɭɥɵ ɉȺɍ ɬɪɭɞɧɨɞɨɫ-
ɬɭɩɧɵɦɢ ɞɥɹ ɮɟɪɦɟɧɬɧɵɯ ɫɢɫɬɟɦ, ɭɱɚɫɬɜɭɸ-

ɳɢɯ ɜ ɛɢɨɞɟɝɪɚɞɚɰɢɢ ɬɨɤɫɢɤɚɧɬɨɜ. Ȼɨɥɶɲɢɧɫɬ-
ɜɨ ɫɨɟɞɢɧɟɧɢɣ, ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɉȺɍ, ɜɵɫɨɤɨ-
ɬɨɤɫɢɱɧɵ [6; 16]. Ɋɟɡɭɥɶɬɚɬɵ ɧɚɲɢɯ ɪɚɧɟɟ ɩɪɨ-
ɜɟɞёɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɤɨɫɜɟɧɧɨ ɫɜɢɞɟɬɟɥɶɫɬ-
ɜɭɸɬ ɨ ɧɚɥɢɱɢɢ ɮɢɬɨɬɨɤɫɢɱɟɫɤɨɝɨ ɷɮɮɟɤɬɚ 
ɉȺɍ, ɩɨɫɬɭɩɚɸɳɢɯ ɫ ɚɷɪɨɩɪɨɦɜɵɛɪɨɫɚɦɢ [10]. 

ȼ ɱɚɫɬɧɨɫɬɢ, ɩɨɤɚɡɚɧɨ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ ɪɚɫ-
ɩɪɨɫɬɪɚɧɟɧɢɟ ɡɚɝɪɹɡɧɟɧɢɹ ɥɟɫɨɜ Ȼɚɣɤɚɥɶɫɤɨɝɨ 

ɪɟɝɢɨɧɚ ɬɟɯɧɨɝɟɧɧɵɦɢ ɉȺɍ, ɩɪɢ ɷɬɨɦ ɫɚɦɨɟ 
ɜɵɫɨɤɨɟ ɢɯ ɧɚɤɨɩɥɟɧɢɟ ɪɟɝɢɫɬɪɢɪɨɜɚɥɨɫɶ ɜ 
ɯɜɨɟ ɞɟɪɟɜɶɟɜ ɧɚ ɬɟɪɪɢɬɨɪɢɹɯ, ɩɪɢɥɟɝɚɸɳɢɯ ɤ 
ɚɥɸɦɢɧɢɟɜɨɦɭ ɡɚɜɨɞɭ ɢ ɤɪɭɩɧɵɦ ɚɜɬɨɦɚɝɢɫɬ-
ɪɚɥɹɦ [10]. Ɍɟɫɧɵɟ ɩɪɹɦɵɟ ɤɨɪɪɟɥɹɰɢɢ ɜɵɹɜ-
ɥɟɧɵ ɧɟ ɬɨɥɶɤɨ ɦɟɠɞɭ ɭɪɨɜɧɟɦ ɡɚɝɪɹɡɧɟɧɢɹ 
ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɉȺɍ ɢ ɧɚɤɨɩɥɟɧɢɟɦ 

ɷɬɢɯ ɜɟɳɟɫɬɜ ɜ ɯɜɨɟ ɫɨɫɧɵ, ɧɨ ɬɚɤɠɟ ɦɟɠɞɭ 

ɫɨɞɟɪɠɚɧɢɟɦ ɉȺɍ ɜ ɯɜɨɟ ɞɟɪɟɜɶɟɜ ɢ ɫɬɟɩɟɧɶɸ 

ɢɯ ɭɝɧɟɬɟɧɢɹ.  
Ɉɞɧɚɤɨ ɞɥɹ ɞɨɫɬɨɜɟɪɧɨɝɨ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ 

ɧɟɝɚɬɢɜɧɨɝɨ ɜɥɢɹɧɢɹ ɉȺɍ ɧɚ ɪɚɫɬɟɧɢɹ ɬɪɟɛɭ-
ɸɬɫɹ ɷɤɫɩɟɪɢɦɟɧɬɵ ɩɨ ɢɫɤɭɫɫɬɜɟɧɧɨɣ ɢɯ ɨɛɪɚ-
ɛɨɬɤɟ ɷɬɢɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ. Ɍɚɤɢɟ ɪɚɛɨɬɵ ɦɚ-
ɥɨɱɢɫɥɟɧɧɵ [7; 20]. ɋɥɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ 
ɦɟɬɨɞɨɜ ɩɪɹɦɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɉȺɍ ɧɚ ɪɚɫɬɟɧɢɹ 
ɨɛɭɫɥɨɜɥɟɧɚ ɤɪɚɣɧɟ ɧɢɡɤɨɣ ɪɚɫɬɜɨɪɢɦɨɫɬɶɸ ɜ 
ɜɨɞɟ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫ ɷɬɨɣ ɰɟɥɶɸ ɨɪɝɚɧɢɱɟ-
ɫɤɢɯ ɪɚɫɬɜɨɪɢɬɟɥɟɣ ɫɨɡɞɚёɬ ɫɢɬɭɚɰɢɸ, ɩɪɢ ɤɨ-
ɬɨɪɨɣ ɩɪɢɦɟɧɹɟɦɵɣ ɜ ɤɚɱɟɫɬɜɟ ɪɚɫɬɜɨɪɢɬɟɥɹ 
ɯɢɦɢɱɟɫɤɢɣ ɚɝɟɧɬ (ɧɚɩɪɢɦɟɪ, ɝɟɤɫɚɧ) ɞɚёɬ ɞɨ-
ɩɨɥɧɢɬɟɥɶɧɭɸ ɬɨɤɫɢɱɟɫɤɭɸ ɧɚɝɪɭɡɤɭ ɧɚ ɨɩɵɬ-
ɧɨɟ ɪɚɫɬɟɧɢɟ. Ɋɟɲɢɬɶ ɬɪɭɞɧɨɫɬɢ ɦɟɬɨɞɢɱɟɫɤɨɝɨ 

ɯɚɪɚɤɬɟɪɚ ɜɨɡɦɨɠɧɨ ɫ ɩɨɦɨɳɶɸ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɤɭɥɶɬɭɪɵ ɪɚɫɬɢɬɟɥɶɧɵɯ ɤɥɟɬɨɤ. ɉɪɟɢɦɭɳɟɫɬɜɨ 
ɷɬɨɝɨ ɦɟɬɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɢɡɭɱɟɧɢɟ 
ɜɨɡɞɟɣɫɬɜɢɹ ɤɨɧɤɪɟɬɧɨɝɨ ɬɨɤɫɢɤɚɧɬɚ ɧɚ ɪɚɫɬɢ-
ɬɟɥɶɧɭɸ ɤɥɟɬɤɭ ɩɪɨɢɫɯɨɞɢɬ ɜ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ 
ɭɫɥɨɜɢɹɯ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɭɫɬɪɚɧɟɧɢɢ ɜɥɢɹ-
ɧɢɹ ɩɪɨɱɢɯ ɫɨɩɭɬɫɬɜɭɸɳɢɯ ɮɚɤɬɨɪɨɜ. ɋɥɟɞɭɟɬ 
ɨɬɦɟɬɢɬɶ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɚɞɟɤɜɚɬɧɵɦ ɦɨɞɟɥɶɧɵɦ 
ɨɛɴɟɤɬɨɦ ɞɥɹ ɮɢɡɢɨɥɨɝɨ-ɛɢɨɯɢɦɢɱɟɫɤɢɯ ɢɫ-
ɫɥɟɞɨɜɚɧɢɣ in vitro ɫɥɭɠɢɬ ɫɭɫɩɟɧɡɢɨɧɧɚɹ 
ɤɭɥɶɬɭɪɚ, ɩɨɫɤɨɥɶɤɭ ɟё ɤɥɟɬɤɢ ɯɚɪɚɤɬɟɪɢɡɭɸɬ-
ɫɹ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟɣ ɫɬɟɩɟɧɶɸ ɮɢɡɢɨɥɨɝɢ-
ɱɟɫɤɨɣ ɝɟɬɟɪɨɝɟɧɧɨɫɬɢ, ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɤɥɟɬɤɚɦɢ 
ɤɚɥɥɭɫɧɨɣ ɤɭɥɶɬɭɪɵ. ɗɬɨɦɭ ɫɩɨɫɨɛɫɬɜɭɸɬ ɢ 
ɭɫɥɨɜɢɹ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɫɭɫɩɟɧɡɢɨɧɧɨɣ ɤɭɥɶ-
ɬɭɪɵ – ɜ ɠɢɞɤɨɣ ɚɷɪɢɪɭɟɦɨɣ ɫɪɟɞɟ ɩɪɢ ɩɨɫɬɨ-
ɹɧɧɨɦ ɩɟɪɟɦɟɲɢɜɚɧɢɢ. ɉɨɥɭɱɟɧɢɟ ɢ ɩɨɞɞɟɪ-
ɠɚɧɢɟ ɫɭɫɩɟɧɡɢɨɧɧɨɣ ɤɭɥɶɬɭɪɵ ɤɥɟɬɨɤ ɯɜɨɣ-
ɧɵɯ, ɜ ɱɚɫɬɧɨɫɬɢ ɫɨɫɧɵ, ɬɟɯɧɢɱɟɫɤɢ ɤɪɚɣɧɟ 
ɫɥɨɠɧɨ. Ʉ ɬɨɦɭ ɠɟ ɫɩɟɰɢɮɢɱɟɫɤɢɣ ɛɢɨɯɢɦɢɱɟ-
ɫɤɢɣ ɫɨɫɬɚɜ ɤɥɟɬɨɤ ɢ ɬɤɚɧɟɣ ɯɜɨɣɧɵɯ, ɯɚɪɚɤɬɟ-
ɪɢɡɭɸɳɢɣɫɹ ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɮɥɚɜɨɧɨɢ-
ɞɨɜ ɢ ɞɪɭɝɢɯ ɩɨɥɢɮɟɧɨɥɶɧɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɞɟ-
ɥɚɟɬ ɫɨɫɧɭ ɧɟ ɜɩɨɥɧɟ ɩɨɞɯɨɞɹɳɢɦ ɨɛɴɟɤɬɨɦ 
ɞɥɹ ɢɡɭɱɟɧɢɹ ɜɨɡɞɟɣɫɬɜɢɹ ɨɪɝɚɧɢɱɟɫɤɢɯ ɬɨɤɫɢ-
ɤɚɧɬɨɜ ɧɚ ɪɚɫɬɢɬɟɥɶɧɭɸ ɤɥɟɬɤɭ. ɉɨɷɬɨɦɭ ɜ ɤɚ-
ɱɟɫɬɜɟ ɦɨɞɟɥɶɧɨɝɨ ɨɛɴɟɤɬɚ (ɦɚɬɪɢɰɵ) ɞɥɹ ɢɡɭ-
ɱɟɧɢɹ ɮɢɬɨɬɨɤɫɢɱɟɫɤɨɝɨ ɷɮɮɟɤɬɚ ɉȺɍ ɧɚɦɢ 
ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɭɫɩɟɧɡɢɨɧɧɚɹ ɤɭɥɶɬɭɪɚ ɤɥɟɬɨɤ 
ɫɚɯɚɪɧɨɝɨ ɬɪɨɫɬɧɢɤɚ (Saccharum officinarum L.), 
ɹɜɥɹɸɳɚɹɫɹ ɧɚɢɛɨɥɟɟ ɭɞɨɛɧɵɦ ɦɚɬɟɪɢɚɥɨɦ 
ɞɥɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ [22]. 
ɐɟɥɶ ɪɚɛɨɬɵ – ɨɰɟɧɢɬɶ ɬɨɤɫɢɱɧɨɫɬɶ ɞɥɹ 

ɪɚɫɬɟɧɢɣ ɪɹɞɚ ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɯ ɚɪɨɦɚɬɢɱɟ-
ɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ ɬɟɯɧɨ-
ɝɟɧɧɵɯ ɷɦɢɫɫɢɣ. 

Мɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɣ 

ȼ ɤɚɱɟɫɬɜɟ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɚ ɜɵ-
ɛɪɚɧɚ ɫɭɫɩɟɧɡɢɨɧɧɚɹ ɤɭɥɶɬɭɪɚ ɤɥɟɬɨɤ ɫɚɯɚɪɧɨ-
ɝɨ ɬɪɨɫɬɧɢɤɚ (Saccharum officinarum L.). ȼ ɷɤɫ-
ɩɟɪɢɦɟɧɬɟ ɢɫɩɨɥɶɡɨɜɚɥɢ 6 ɫɨɟɞɢɧɟɧɢɣ: ɧɚɮɬɚ-
ɥɢɧ, ɚɰɟɧɚɮɬɟɧ, ɚɰɟɧɚɮɬɢɥɟɧ, ɮɟɧɚɧɬɪɟɧ, ɩɢ-
ɪɟɧ ɢ ɮɥɭɨɪɚɧɬɟɧ (ɬɚɛɥ. 1). ȼɵɛɨɪ ɉȺɍ ɨɛɭ-
ɫɥɨɜɥɟɧ ɬɟɦ, ɱɬɨ ɷɬɢ ɫɨɟɞɢɧɟɧɢɹ ɹɜɥɹɸɬɫɹ ɫɩɟ-
ɰɢɮɢɱɟɫɤɢɦɢ ɦɢɤɪɨɤɨɦɩɨɧɟɧɬɚɦɢ ɚɷɪɨɡɨɥɟɣ, 
ɪɚɫɩɵɥɹɸɳɢɯɫɹ ɧɚɞ ɬɟɪɪɢɬɨɪɢɟɣ Ȼɚɣɤɚɥɶɫɤɨɝɨ 
ɪɟɝɢɨɧɚ; ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɨɧɢ ɩɨɫɬɭɩɚɸɬ 
ɢɡ ɬɟɯɧɨɝɟɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɦɨɝɭɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɜ ɤɚɱɟɫɬɜɟ ɢɧɞɢɤɚɬɨɪɨɜ 
ɡɚɝɪɹɡɧɟɧɢɹ ɉȺɍ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ [9; 10; 
23]. Ɉ ɜɥɢɹɧɢɢ ɷɬɢɯ ɜɟɳɟɫɬɜ ɧɚ ɪɚɫɬɢɬɟɥɶɧɵɟ 
ɨɪɝɚɧɢɡɦɵ ɢɡɜɟɫɬɧɨ ɤɪɚɣɧɟ ɦɚɥɨ ɜ ɨɬɥɢɱɢɟ ɨɬ 
ɛɟɧɡɩɢɪɟɧɚ, ɬɨɤɫɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɤɨɬɨɪɨɝɨ, 
ɜɤɥɸɱɚɹ ɮɢɬɨɬɨɤɫɢɱɧɨɫɬɶ, ɞɨɤɚɡɚɧ ɢ ɩɨɞɪɨɛɧɨ 
ɢɫɫɥɟɞɨɜɚɧ [7; 18; 20]. 
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Ɍɚɛɥɢɰɚ 1 

Ɏɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢɫɩɵɬɵɜɚɟɦɵɯ ɉȺɍ 

ɍɝɥɟɜɨɞɨɪɨɞ 
Ɇɨɥɟɤɭɥɹɪ-
ɧɚɹ ɦɚɫɫɚ  

ɉɥɨɬɧɨɫɬɶ, 
ɝ/ɫɦ3 

(ɩɪɢ 20 °C,) 

Ɍɟɦɩɟɪɚɬɭɪɚ, ºɋ 
Ɋɚɫɬɜɨɪɢɦɨɫɬɶ ɜ 

ɜɨɞɟ, 
ɝ/ɥ 

(ɩɪɢ 25 ºɋ) 
ɩɥɚɜɥɟɧɢɹ ɤɢɩɟɧɢɹ 

ɇɚɮɬɚɥɢɧ (C10H8) 128 1,025 80 218 0,0317000 

Ⱥɰɟɧɚɮɬɟɧ (C12H10) 154 1,024 96 279 0,0039300 

Ⱥɰɟɧɚɮɬɢɥɟɧ (C12H8) 152 0,899* 92 270 0,0161000 

Ɏɟɧɚɧɬɪɟɧ (C14H10) 178 1,594 100 340 0,0012900 

ɉɢɪɟɧ (C16H10) 202 1,277 156 399 0,0000958 

Ɏɥɭɨɪɚɧɬɟɧ (C16H10) 202 1,252** 110 382 0,0002600 

ɉɪɢɦɟɱɚɧɢɟ: * – ɭɤɚɡɚɧɨ ɞɥɹ 16 ºɋ; ** 
–

 ɭɤɚɡɚɧɨ ɞɥɹ 0 ºɋ 

 

ȼ ɷɤɫɩɟɪɢɦɟɧɬɟ ɢɫɩɵɬɵɜɚɥɢɫɶ ɫɥɟɞɭɸɳɢɟ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɉȺɍ: 0,1; 0,2; 1; 2; 10 ɢ 20 ɦɤɝ/ɦɥ. 
ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɷɤɫɩɟɪɢɦɟɧɬɨɦ ɢɫɫɥɟ-
ɞɭɟɦɵɟ ɜɟɳɟɫɬɜɚ, ɪɚɫɬɜɨɪёɧɧɵɟ ɜ ɞɢɦɟɬɢɥ-
ɫɭɥɶɮɨɤɫɢɞɟ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɤɨɧɰɟɧɬɪɚɰɢ-
ɹɯ, ɞɨɛɚɜɥɹɥɢ ɜ ɨɫɧɨɜɧɭɸ ɫɪɟɞɭ, ɜ ɫɨɫɬɚɜ ɤɨɬɨ-
ɪɨɣ ɜɯɨɞɢɥɢ: ɨɫɧɨɜɧɵɟ ɧɟɨɪɝɚɧɢɱɟɫɤɢɟ ɫɨɥɢ 
ɩɨ Ɇɭɪɚɲɢɝɟ ɢ ɋɤɭɝɭ [21], 100 ɦɝ/ɥ ɦɟɡɨɢɧɨ-
ɡɢɬɨɥɚ, 1 ɦɝ/ɥ ɬɢɚɦɢɧɚ, 0,5 ɦɝ/ɥ ɩɢɪɢɞɨɤɫɢɧɚ, 
0,5 ɦɝ/ɥ ɧɢɤɨɬɢɧɨɜɨɣ ɤɢɫɥɨɬɵ, 30 ɝ/ɥ ɫɚɯɚɪɨɡɵ, 
3 ɦɝ/ɥ 2,4-ɞɢɯɥɨɪɮɟɧɨɤɫɢɭɤɫɭɫɧɨɣ ɤɢɫɥɨɬɵ. 
Ʉɭɥɶɬɢɜɢɪɨɜɚɧɢɟ ɤɥɟɬɨɤ ɩɪɨɜɨɞɢɥɢ ɜ ɩɪɨɛɢɪ-
ɤɚɯ ɧɚ ɜɪɚɳɚɸɳɟɦɫɹ ɛɚɪɚɛɚɧɟ ɫɨ ɫɤɨɪɨɫɬɶɸ 
ɜɪɚɳɟɧɢɹ 60 ɨɛ./ɦɢɧ ɜ ɬɟɱɟɧɢɟ 14 ɞɧɟɣ. ȼ ɤɨɧ-
ɰɟ ɫɪɨɤɚ ɩɨɫɥɟ ɨɬɫɚɫɵɜɚɧɢɹ ɠɢɞɤɨɣ ɮɚɡɵ ɱɟɪɟɡ 
ɜɨɪɨɧɤɭ ɫɨ ɫɬɟɤɥɹɧɧɵɦ ɮɢɥɶɬɪɨɦ ɨɩɪɟɞɟɥɹɥɢ 
ɫɵɪɭɸ ɦɚɫɫɭ ɤɥɟɬɨɤ ɜ ɤɚɠɞɨɣ ɩɪɨɛɢɪɤɟ. ɗɤɫ-
ɩɟɪɢɦɟɧɬɵ ɩɪɨɜɨɞɢɥɢ ɜ 6–10-ɬɢ ɛɢɨɥɨɝɢɱɟ-
ɫɤɢɯ ɩɨɜɬɨɪɧɨɫɬɹɯ (ɱɢɫɥɨ ɩɪɨɛɢɪɨɤ ɫ ɫɭɫɩɟɧ-
ɡɢɨɧɧɨɣ ɤɭɥɶɬɭɪɨɣ ɧɚ ɤɚɠɞɵɣ ɜɚɪɢɚɧɬ ɨɛɪɚɛɨ-
ɬɨɤ) ɢ 2–4-ɯ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɩɨɜɬɨɪɧɨɫɬɹɯ (ɤɨ-
ɥɢɱɟɫɬɜɨ ɚɧɚɥɨɝɢɱɧɵɯ ɩɨ ɩɨɫɬɚɧɨɜɤɟ ɷɤɫɩɟɪɢ-
ɦɟɧɬɨɜ, ɪɚɡɞɟɥёɧɧɵɯ ɩɨ ɜɪɟɦɟɧɢ). Ⱦɥɹ ɨɰɟɧɤɢ 
ɞɟɣɫɬɜɢɹ ɉȺɍ ɧɚ ɫɭɫɩɟɧɡɢɨɧɧɭɸ ɤɭɥɶɬɭɪɭ ɫɚ-
ɯɚɪɧɨɝɨ ɬɪɨɫɬɧɢɤɚ ɨɩɪɟɞɟɥɹɥɢ ɟё ɨɬɧɨɫɢɬɟɥɶ-
ɧɵɣ ɩɪɢɪɨɫɬ (ɩɪɨɰɟɧɬɧɨɟ ɨɬɧɨɲɟɧɢɟ ɩɪɢɪɨɫɬɚ 
ɛɢɨɦɚɫɫɵ ɤɭɥɶɬɭɪɵ, ɜɵɪɚɳɢɜɚɟɦɨɣ ɧɚ ɷɤɫɩɟ-
ɪɢɦɟɧɬɚɥɶɧɨɣ ɫɪɟɞɟ, ɤ ɩɪɢɪɨɫɬɭ ɛɢɨɦɚɫɫɵ, ɢɧ-
ɤɭɛɢɪɨɜɚɧɧɨɣ ɧɚ ɨɫɧɨɜɧɨɣ (ɤɨɧɬɪɨɥɶɧɨɣ) ɩɢ-
ɬɚɬɟɥɶɧɨɣ ɫɪɟɞɟ). Ɉɰɟɧɤɭ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɡɧɚ-
ɱɢɦɨɫɬɢ ɪɚɡɥɢɱɢɣ ɩɨ ɢɫɫɥɟɞɭɟɦɨɦɭ ɩɚɪɚɦɟɬɪɭ 
ɩɪɨɜɨɞɢɥɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ t-ɤɪɢɬɟɪɢɹ ɋɬɶɸ-
ɞɟɧɬɚ. Ɋɚɡɥɢɱɢɹ ɫɱɢɬɚɥɢ ɞɨɫɬɨɜɟɪɧɵɦɢ ɩɪɢ 
ɭɪɨɜɧɟ ɞɨɜɟɪɢɬɟɥɶɧɨɣ ɜɟɪɨɹɬɧɨɫɬɢ 0,95 [8]. 

Рɟɡɭɥɶɬɚɬɵ ɢ ɨɛɫɭɠɞɟɧɢɟ 
ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ 

ɜɥɢɹɧɢɢ ɜɫɟɯ ɢɫɩɵɬɚɧɧɵɯ ɉȺɍ ɧɚ ɩɪɢɪɨɫɬ 
ɛɢɨɦɚɫɫɵ ɤɭɥɶɬɭɪɵ ɤɥɟɬɨɤ ɫɚɯɚɪɧɨɝɨ ɬɪɨɫɬɧɢ-
ɤɚ. ɉɪɢ ɷɬɨɦ ɨɤɚɡɵɜɚɟɦɵɣ ɷɮɮɟɤɬ ɡɚɜɢɫɢɬ ɨɬ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɢɫɫɥɟɞɭɟɦɨɝɨ ɜɟɳɟɫɬɜɚ, ɟɝɨ ɦɨ-
ɥɟɤɭɥɹɪɧɨɣ ɦɚɫɫɵ ɢ ɯɢɦɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɵ. 
ȼ ɷɤɫɩɟɪɢɦɟɧɬɚɯ ɫ ɧɚɮɬɚɥɢɧɨɦ ɢ ɟɝɨ ɩɪɨ-

ɢɡɜɨɞɧɵɦɢ ɛɵɥɨ ɩɨɤɚɡɚɧɨ ɧɚɥɢɱɢɟ ɤɚɤ ɢɧɝɢ-

ɛɢɪɭɸɳɟɝɨ, ɬɚɤ ɢ ɫɬɢɦɭɥɢɪɭɸɳɟɝɨ ɷɮɮɟɤɬɚ 
ɢɫɩɵɬɭɟɦɵɯ ɜɟɳɟɫɬɜ. ɇɚɮɬɚɥɢɧ – ɫɚɦɵɣ ɧɢɡ-
ɤɨɦɨɥɟɤɭɥɹɪɧɵɣ ɩɪɟɞɫɬɚɜɢɬɟɥɶ ɪɹɞɚ ɉȺɍ, ɯɚ-
ɪɚɤɬɟɪɢɡɭɸɳɢɣɫɹ ɧɚɢɛɨɥɶɲɟɣ ɪɚɫɬɜɨɪɢɦɨ-
ɫɬɶɸ ɫɪɟɞɢ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɫɨ-
ɟɞɢɧɟɧɢɣ. Ɇɨɥɟɤɭɥɹɪɧɚɹ ɫɬɪɭɤɬɭɪɚ ɧɚɮɬɚɥɢɧɚ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɞɜɚ ɫɤɨɧɞɟɧɫɢɪɨɜɚɧɧɵɯ 
ɛɟɧɡɨɥɶɧɵɯ ɤɨɥɶɰɚ. ɂɡɜɟɫɬɧɨ, ɱɬɨ ɩɨɥɢɰɢɤɥɢ-
ɱɟɫɤɢɟ ɭɝɥɟɜɨɞɨɪɨɞɧɵɟ ɫɬɪɭɤɬɭɪɵ, ɫɨɫɬɨɹɳɢɟ 
ɬɨɥɶɤɨ ɢɡ ɛɟɧɡɨɥɶɧɵɯ ɤɨɥɟɰ, ɧɚɢɛɨɥɟɟ ɫɬɚ-
ɛɢɥɶɧɵ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɚɢɦɟɧɟɟ ɪɟɚɤɰɢɨɧ-
ɧɨɫɩɨɫɨɛɧɵ. ȼ ɧɚɢɦɟɧɶɲɟɣ ɢɡ ɢɫɩɨɥɶɡɭɟɦɵɯ 
ɤɨɧɰɟɧɬɪɚɰɢɣ (0,1 ɦɤɝ/ɦɥ) ɧɚɮɬɚɥɢɧ ɧɟ ɨɤɚɡɵ-
ɜɚɥ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɜɥɢɹɧɢɹ ɧɚ ɩɪɢɪɨɫɬ ɛɢɨ-
ɦɚɫɫɵ ɫɭɫɩɟɧɡɢɨɧɧɨɣ ɤɭɥɶɬɭɪɵ ɫɚɯɚɪɧɨɝɨ ɬɪɨ-
ɫɬɧɢɤɚ, ɛɨɥɟɟ ɬɨɝɨ, ɧɚɛɥɸɞɚɥɫɹ ɞɚɠɟ ɧɟɛɨɥɶ-
ɲɨɣ ɫɬɢɦɭɥɢɪɭɸɳɢɣ ɷɮɮɟɤɬ. ɉɪɢ ɩɨɜɵɲɟɧɢɢ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɧɚɛɥɸɞɚɥɚɫɶ ɬɟɧɞɟɧɰɢɹ ɤ ɩɨɞɚɜ-
ɥɟɧɢɸ ɩɪɢɪɨɫɬɚ, ɧɚɢɛɨɥɟɟ ɜɵɪɚɠɟɧɧɚɹ ɜ ɤɨɧ-
ɰɟɧɬɪɚɰɢɢ ɨɬ 2 ɞɨ 20 ɦɤɝ/ɦɥ (ɪɢɫ. 1). 

Ⱥɰɟɧɚɮɬɟɧ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɬɪɢɰɢɤɥɢ-

ɱɟɫɤɢɣ ɭɝɥɟɜɨɞɨɪɨɞ, ɜ ɫɬɪɭɤɬɭɪɭ ɤɨɬɨɪɨɝɨ ɜɯɨ-
ɞɹɬ ɞɜɚ ɛɟɧɡɨɥɶɧɵɯ ɢ ɨɞɧɨ ɩɹɬɢɱɥɟɧɧɨɟ ɧɚɫɵ-

ɳɟɧɧɨɟ ɤɨɥɶɰɨ. Ⱥɰɟɧɚɮɬɢɥɟɧ – ɧɟɧɚɫɵɳɟɧɧɨɟ 
ɩɪɨɢɡɜɨɞɧɨɟ ɚɰɟɧɚɮɬɟɧɚ, ɬɪɢɰɢɤɥɢɱɟɫɤɢɣ ɭɝ-
ɥɟɜɨɞɨɪɨɞ ɫ ɞɜɨɣɧɨɣ ɫɜɹɡɶɸ ɜ ɩɹɬɢɱɥɟɧɧɨɦ 

ɰɢɤɥɟ. ɉɪɨɢɡɜɨɞɧɵɟ ɧɚɮɬɚɥɢɧɚ ɚɰɟɧɚɮɬɟɧ ɢ 

ɚɰɟɧɚɮɬɢɥɟɧ ɜ ɫɢɥɭ ɫɜɨɟɣ ɫɬɪɭɤɬɭɪɵ ɹɜɥɹɸɬɫɹ 
ɦɟɧɟɟ ɯɢɦɢɱɟɫɤɢ ɫɬɚɛɢɥɶɧɵɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ, 

ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ – ɛɨɥɟɟ ɪɟɚɤɰɢɨɧɧɨɫɩɨɫɨɛɧɵ-

ɦɢ. ȼ ɤɨɧɰɟɧɬɪɚɰɢɢ 0,1 ɦɤɝ/ɦɥ ɧɟ ɛɵɥɨ ɨɬɦɟ-
ɱɟɧɨ ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɡɧɚɱɢɦɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɩɪɢɪɨɫɬ ɛɢɨɦɚɫɫɵ ɤɥɟɬɨɤ ɤɭɥɶɬɭɪɵ. ȼ ɤɨɧɰɟɧ-

ɬɪɚɰɢɢ 1,0 ɦɤɝ/ɦɥ ɢ ɚɰɟɧɚɮɬɟɧ ɢ ɚɰɟɧɚɮɬɢɥɟɧ 

ɨɤɚɡɵɜɚɥɢ ɫɬɢɦɭɥɢɪɭɸɳɢɣ ɷɮɮɟɤɬ, ɩɪɨɹɜ-
ɥɹɸɳɢɣɫɹ ɜ ɭɜɟɥɢɱɟɧɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɩɪɢ-

ɪɨɫɬɚ ɛɢɨɦɚɫɫɵ ɤɭɥɶɬɭɪɵ ɤɥɟɬɨɤ ɫɚɯɚɪɧɨɝɨ ɬɪɨ-
ɫɬɧɢɤɚ. ȼ ɤɨɧɰɟɧɬɪɚɰɢɢ 10 ɦɤɝ/ɦɥ ɢ ɜɵɲɟ ɨɛɚ 
ɜɟɳɟɫɬɜɚ ɨɤɚɡɵɜɚɥɢ ɩɨɞɚɜɥɹɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ, 
ɫɪɚɜɧɢɦɨɟ ɩɨ ɫɬɟɩɟɧɢ ɭɝɧɟɬɟɧɢɹ ɩɪɢɪɨɫɬɚ ɛɢɨ-
ɦɚɫɫɵ ɤɥɟɬɨɤ ɫ ɷɮɮɟɤɬɨɦ, ɨɤɚɡɵɜɚɟɦɵɦ ɧɚɮɬɚ-
ɥɢɧɨɦ ɜ ɬɨɣ ɠɟ ɤɨɧɰɟɧɬɪɚɰɢɢ (ɫɦ. ɪɢɫ. 1). 



Ɍ. Ⱥ. ɆɂɏȺɃɅɈȼȺ, ȼ. ɇ. ɒɆȺɄɈȼ, ȿ. ɇ. ɌȺɊȺɇȿɇɄɈ 
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      – ɧɚɮɬɚɥɢɧ;             – ɚɰɟɧɚɮɬɟɧ;             – ɚɰɟɧɚɮɬɢɥɟɧ 

Ɋɢɫ. 1. ȼɥɢɹɧɢɟ ɧɚɮɬɚɥɢɧɚ, ɚɰɟɧɚɮɬɟɧɚ ɢ ɚɰɟɧɚɮɬɢɥɟɧɚ ɧɚ ɩɪɢɪɨɫɬ ɛɢɨɦɚɫɫɵ ɫɭɫɩɟɧɡɢɨɧɧɨɣ ɤɭɥɶɬɭɪɵ 

ɤɥɟɬɨɤ ɫɚɯɚɪɧɨɝɨ ɬɪɨɫɬɧɢɤɚ 

Ɏɟɧɚɧɬɪɟɧ – ɬɪɢɰɢɤɥɢɱɟɫɤɢɣ ɚɪɨɦɚɬɢɱɟ-
ɫɤɢɣ ɭɝɥɟɜɨɞɨɪɨɞ, ɩɪɟɞɫɬɚɜɢɬɟɥɶ ɪɹɞɚ ɉȺɍ, 
ɨɛɪɚɡɨɜɚɧɧɵɯ ɫɩɨɫɨɛɨɦ ɭɝɥɨɜɨɣ ɤɨɧɞɟɧɫɚɰɢɢ 
ɛɟɧɡɨɥɶɧɵɯ ɹɞɟɪ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɟɝɨ ɪɟɚɤɰɢ-
ɨɧɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɧɢɠɟ, ɱɟɦ ɭ ɞɪɭɝɢɯ ɬɪɢɰɢɤ-
ɥɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ [14]. ȼ ɫɪɟɞɟ ɤɭɥɶɬɢɜɢ-
ɪɨɜɚɧɢɹ ɮɟɧɚɧɬɪɟɧ ɜ ɨɩɪɟɞɟɥёɧɧɨɣ ɦɟɪɟ ɫɬɢ-
ɦɭɥɢɪɨɜɚɥ ɩɪɢɪɨɫɬ ɤɥɟɬɨɱɧɨɣ ɛɢɨɦɚɫɫɵ ɜ ɤɨɧ-
ɰɟɧɬɪɚɰɢɢ 0,1 ɦɤɝ/ɦɥ. ȼ ɤɨɧɰɟɧɬɪɚɰɢɢ 1,0 
ɦɤɝ/ɦɥ ɢ ɛɨɥɶɲɢɯ ɮɟɧɚɧɬɪɟɧ ɨɤɚɡɵɜɚɥ ɹɜɧɨ 
ɜɵɪɚɠɟɧɧɨɟ ɢɧɝɢɛɢɪɭɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ 
ɩɪɢɪɨɫɬ ɤɥɟɬɨɤ ɤɭɥɶɬɭɪɵ (ɪɢɫ. 2). 
Ɏɥɭɨɪɚɧɬɟɧ ɢ ɩɢɪɟɧ ɢɦɟɸɬ ɜ ɫɜɨёɦ ɫɨɫɬɚɜɟ 

ɩɨ 4 ɰɢɤɥɚ ɢ ɨɛɥɚɞɚɸɬ ɨɞɢɧɚɤɨɜɨɣ ɦɨɥɟɤɭɥɹɪ-
ɧɨɣ ɦɚɫɫɨɣ. ɉɪɢ ɨɞɢɧɚɤɨɜɵɯ ɛɪɭɬɬɨ-ɮɨɪɦɭɥɚɯ 
(ɋ16ɇ10) ɩɢɪɟɧ ɹɜɥɹɟɬɫɹ ɩɪɨɞɭɤɬɨɦ ɤɨɧɞɟɧɫɚ-
ɰɢɢ ɱɟɬɵɪёɯ ɛɟɧɡɨɥɶɧɵɯ ɤɨɥɟɰ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ 
ɨɞɢɧ ɢɡ ɰɢɤɥɨɜ ɮɥɭɨɪɚɧɬɟɧɚ ɩɪɟɞɫɬɚɜɥɟɧ ɩɹɬɢ-
ɚɬɨɦɧɵɦ ɭɝɥɟɪɨɞɧɵɦ ɫɤɟɥɟɬɨɦ, ɱɬɨ ɫɧɢɠɚɟɬ 
ɫɬɚɛɢɥɶɧɨɫɬɶ ɦɨɥɟɤɭɥɵ ɢ ɩɨɜɵɲɚɟɬ ɟё ɪɟɚɤɰɢ-
ɨɧɧɨɫɩɨɫɨɛɧɨɫɬɶ. 
ɂɧɝɢɛɢɪɭɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ ɮɥɭɨɪɚɧɬɟɧɚ 

ɧɚ ɩɪɢɪɨɫɬ ɛɢɨɦɚɫɫɵ ɤɥɟɬɨɤ ɜ ɤɭɥɶɬɭɪɟ ɬɪɨɫɬ-
ɧɢɤɚ ɫɢɥɶɧɟɟ ɜɨɡɞɟɣɫɬɜɢɹ ɩɢɪɟɧɚ (ɪɢɫ. 3). ɇɟ-
ɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɧɚɱɚɥɶɧɨɟ ɩɨɞɚɜɥɟɧɢɟ 
ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɩɪɢɪɨɫɬɚ ɤɭɥɶɬɭɪɵ ɨɬɦɟɱɚɟɬɫɹ 
ɩɪɢ ɞɨɛɚɜɥɟɧɢɢ ɜ ɩɢɬɚɬɟɥɶɧɭɸ ɫɪɟɞɭ ɮɥɭɨɪɚɧ-
ɬɟɧɚ ɜ ɧɚɢɦɟɧɶɲɟɣ ɢɫɩɨɥɶɡɭɟɦɨɣ ɤɨɧɰɟɧɬɪɚ-
ɰɢɢ (0,1 ɦɤɝ/ɦɥ), ɬɨɝɞɚ ɤɚɤ ɩɢɪɟɧ ɜ ɬɨɣ ɠɟ ɤɨɧ-
ɰɟɧɬɪɚɰɢɢ ɧɟ ɨɤɚɡɵɜɚɟɬ ɧɚ ɩɪɢɪɨɫɬ ɛɢɨɦɚɫɫɵ 

ɤɥɟɬɨɤ ɫɭɫɩɟɧɡɢɨɧɧɨɣ ɤɭɥɶɬɭɪɵ ɬɪɨɫɬɧɢɤɚ ɤɚ-
ɤɨɝɨ-ɥɢɛɨ ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɞɨɫɬɨɜɟɪɧɨɝɨ ɜɨɡɞɟɣ-
ɫɬɜɢɹ. ȼ ɤɨɧɰɟɧɬɪɚɰɢɢ 10,0 ɦɤɝ/ɦɥ ɢ ɩɢɪɟɧ, ɢ 
ɮɥɭɨɪɚɧɬɟɧ ɩɨɞɚɜɥɹɥɢ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɩɪɢɪɨɫɬ 
ɛɢɨɦɚɫɫɵ ɛɨɥɟɟ ɱɟɦ ɧɚ 50 %, ɬɨɝɞɚ ɤɚɤ ɢɦɟɸ-
ɳɢɟ ɦɟɧɶɲɭɸ ɦɨɥɟɤɭɥɹɪɧɭɸ ɦɚɫɫɭ ɧɚɮɬɚɥɢɧ ɢ 
ɮɟɧɚɧɬɪɟɧ ɜɵɡɵɜɚɥɢ ɩɨɞɨɛɧɵɣ ɷɮɮɟɤɬ ɥɢɲɶ ɜ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɢɡ ɢɫɩɨɥɶɡɭɟɦɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ 
(20,0 ɦɤɝ/ɦɥ). 

Зɚɤɥючɟɧɢɟ 
ȼ ɨɩɵɬɚɯ ɫ ɫɭɫɩɟɧɡɢɨɧɧɨɣ ɤɭɥɶɬɭɪɨɣ ɤɥɟ-

ɬɨɤ ɫɚɯɚɪɧɨɝɨ ɬɪɨɫɬɧɢɤɚ ɤɚɠɞɨɟ ɢɡ ɢɫɩɵɬɵ-
ɜɚɜɲɢɯɫɹ ɜɟɳɟɫɬɜ ɤɥɚɫɫɚ ɉȺɍ ɜɵɡɵɜɚɥɨ ɮɢɬɨ-
ɬɨɤɫɢɱɟɫɤɢɣ ɷɮɮɟɤɬ, ɫɬɟɩɟɧɶ ɜɵɪɚɠɟɧɧɨɫɬɢ 
ɤɨɬɨɪɨɝɨ, ɨɰɟɧɢɜɚɟɦɚɹ ɩɨ ɫɧɢɠɟɧɢɸ ɨɬɧɨɫɢ-
ɬɟɥɶɧɨɝɨ ɩɪɢɪɨɫɬɚ ɛɢɨɦɚɫɫɵ ɤɥɟɬɨɤ, ɭɫɢɥɢɜɚ-
ɥɚɫɶ ɫ ɩɨɜɵɲɟɧɢɟɦ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɟɳɟɫɬɜɚ ɜ 
ɫɪɟɞɟ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ. Ɏɢɬɨɬɨɤɫɢɱɧɨɫɬɶ ɨɬ-
ɞɟɥɶɧɵɯ ɉȺɍ ɫɭɳɟɫɬɜɟɧɧɨ ɜɚɪɶɢɪɨɜɚɥɚ, ɧɚ-
ɪɚɫɬɚɹ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɦɨɥɟɤɭɥɹɪɧɨɣ ɦɚɫɫɵ ɢɫ-
ɩɵɬɭɟɦɨɝɨ ɫɨɟɞɢɧɟɧɢɹ. ɇɚɮɬɚɥɢɧ ɨɤɚɡɵɜɚɥ 
ɩɨɞɚɜɥɹɸɳɟɟ ɞɟɣɫɬɜɢɟ ɧɚ ɩɪɢɪɨɫɬ ɛɢɨɦɚɫɫɵ 
ɤɥɟɬɨɤ ɤɭɥɶɬɭɪɵ ɜ ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɨɬ 2,0 ɞɨ 
20,0 ɦɤɝ/ɦɥ; ɦɢɧɢɦɚɥɶɧɚɹ ɢɧɝɢɛɢɪɭɸɳɚɹ ɤɨɧ-
ɰɟɧɬɪɚɰɢɹ ɚɰɟɧɚɮɬɟɧɚ ɢ ɚɰɟɧɚɮɬɢɥɟɧɚ ɫɨɫɬɚ-
ɜɢɥɚ 10,0 ɦɤɝ/ɦɥ. ɋɧɢɠɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ 
ɩɪɢɪɨɫɬɚ ɛɢɨɦɚɫɫɵ ɛɨɥɟɟ ɱɟɦ ɧɚ 50 % ɧɚɮɬɚ-
ɥɢɧ ɜɵɡɵɜɚɥ ɬɨɥɶɤɨ ɜ ɦɚɤɫɢɦɚɥɶɧɨɣ ɢɫɩɵɬɵ-
ɜɚɜɲɟɣɫɹ ɤɨɧɰɟɧɬɪɚɰɢɢ (20,0 ɦɤɝ/ɦɥ).
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Ɋɢɫ. 2. ȼɥɢɹɧɢɟ ɮɟɧɚɧɬɪɟɧɚ ɧɚ ɩɪɢɪɨɫɬ ɛɢɨɦɚɫɫɵ ɫɭɫɩɟɧɡɢɨɧɧɨɣ ɤɭɥɶɬɭɪɵ ɤɥɟɬɨɤ ɫɚɯɚɪɧɨɝɨ ɬɪɨɫɬɧɢɤɚ 
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 – ɩɢɪɟɧ;                   – ɮɥɭɨɪɚɧɬɟɧ 

Ɋɢɫ. 3. ȼɥɢɹɧɢɟ ɩɢɪɟɧɚ ɢ ɮɥɭɨɪɚɧɬɟɧɚ ɧɚ ɩɪɢɪɨɫɬ ɛɢɨɦɚɫɫɵ ɫɭɫɩɟɧɡɢɨɧɧɨɣ ɤɭɥɶɬɭɪɵ ɤɥɟɬɨɤ ɫɚɯɚɪɧɨɝɨ 
ɬɪɨɫɬɧɢɤɚ 

 

Ⱥɰɟɧɚɮɬɟɧ ɢ ɚɰɟɧɚɮɬɢɥɟɧ ɩɨ ɫɬɟɩɟɧɢ ɬɨɤɫɢɱ-
ɧɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɢ ɧɚɮɬɚɥɢɧɭ. Ɏɢɬɨɬɨɤɫɢ-

ɱɟɫɤɨɟ ɞɟɣɫɬɜɢɟ ɮɟɧɚɧɬɪɟɧɚ, ɩɢɪɟɧɚ ɢ ɮɥɭɨ-
ɪɚɧɬɟɧɚ, ɩɪɨɹɜɢɜɲɟɟɫɹ ɜ ɫɧɢɠɟɧɢɢ ɨɬɧɨɫɢ-

ɬɟɥɶɧɨɝɨ ɩɪɢɪɨɫɬɚ ɛɢɨɦɚɫɫɵ ɫɚɯɚɪɧɨɝɨ ɬɪɨɫɬ-
ɧɢɤɚ, ɜɵɹɜɥɟɧɨ ɜ ɤɨɧɰɟɧɬɪɚɰɢɢ 1,0 ɦɤɝ/ɦɥ ɢ 

ɜɵɲɟ. ɉɢɪɟɧ ɢ ɮɥɭɨɪɚɧɬɟɧ ɩɨɞɚɜɥɹɥɢ ɨɬɧɨɫɢ-

ɬɟɥɶɧɵɣ ɩɪɢɪɨɫɬ ɛɢɨɦɚɫɫɵ ɛɨɥɟɟ ɱɟɦ ɧɚ 50 % ɜ 

ɤɨɧɰɟɧɬɪɚɰɢɢ 10,0 ɦɤɝ/ɦɥ: ɜ ɪɹɞɭ ɢɫɫɥɟɞɨɜɚɧ-

ɧɵɯ ɜɟɳɟɫɬɜ ɷɬɢ ɉȺɍ ɯɚɪɚɤɬɟɪɢɡɨɜɚɥɢɫɶ ɧɚɢ-

ɛɨɥɟɟ ɜɵɪɚɠɟɧɧɵɦ ɧɟɝɚɬɢɜɧɵɦ ɷɮɮɟɤɬɨɦ. Ɏɟ-
ɧɚɧɬɪɟɧ ɩɨ ɫɜɨɟɣ ɬɨɤɫɢɱɧɨɫɬɢ ɡɚɧɹɥ ɩɪɨɦɟɠɭ-

ɬɨɱɧɨɟ ɩɨɥɨɠɟɧɢɟ ɦɟɠɞɭ ɜɟɳɟɫɬɜɚɦɢ, ɢɦɟɸ-

ɳɢɦɢ ɜ ɫɜɨёɦ ɫɨɫɬɚɜɟ 4 ɰɢɤɥɚ (ɮɥɭɨɪɚɧɬɟɧ ɢ 

ɩɢɪɟɧ) ɢ ɧɢɡɤɨɦɨɥɟɤɭɥɹɪɧɵɦɢ ɩɪɟɞɫɬɚɜɢɬɟɥɹ-
ɦɢ ɉȺɍ (ɧɚɮɬɚɥɢɧ, ɚɰɟɧɚɮɬɟɧ, ɚɰɟɧɚɮɬɢɥɟɧ), 
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ɢɦɟɸɳɢɦɢ ɜ ɫɨɫɬɚɜɟ ɩɨ 2–3 ɰɢɤɥɚ. ȼ ɬɨ ɠɟ 
ɜɪɟɦɹ ɬɪɢ ɢɡ ɲɟɫɬɢ ɢɫɫɥɟɞɭɟɦɵɯ ɜɟɳɟɫɬɜ 
(ɧɚɮɬɚɥɢɧ, ɮɟɧɚɧɬɪɟɧ ɢ ɩɢɪɟɧ) ɨɤɚɡɵɜɚɥɢ ɫɥɚ-
ɛɨɟ ɫɬɢɦɭɥɢɪɭɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɩɪɢɪɨɫɬ 
ɛɢɨɦɚɫɫɵ ɤɥɟɬɨɤ ɫɚɯɚɪɧɨɝɨ ɬɪɨɫɬɧɢɤɚ ɜ ɦɢɧɢ-

ɦɚɥɶɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ (0,1 ɦɤɝ/ɦɥ); ɚɰɟɧɚɮɬɢ-

ɥɟɧ ɢ ɚɰɟɧɚɮɬɟɧ ɨɤɚɡɵɜɚɥɢ ɩɨɞɨɛɧɵɣ ɷɮɮɟɤɬ ɜ 
ɤɨɧɰɟɧɬɪɚɰɢɢ 1,0 ɦɤɝ/ɦɥ. 
Ⱥɜɬɨɪɵ ɛɥɚɝɨɞɚɪɧɵ Ⱥ. Ƚ. Ƚɨɪɲɤɨɜɭ (Ʌɂɇ 

ɋɈ ɊȺɇ), ɩɪɟɞɨɫɬɚɜɢɜɲɟɦɭ ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜɟɳɟɫɬɜɚ 

(ɉȺɍ). 
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Evaluation of polycyclic aromatic hydrocarbons toxicity for plants 

T. A. Mikhailova, V. N. Shmakov, E. N. Taranenko 

Siberian Institute of Plant Physiology and Biochemistry, Irkutsk 

Abstract. Effect of polycyclic aromatic hydrocarbons (PAH) to the sugarcane (Saccharum officinarum L.) suspen-

sion culture growth has been studied. For the experiments naphthalene, acenaphthene, acenaphthylene, phenanth-

rene, pyrene, fluoranthene were used in different concentrations. The results showed inhibitory effects in most cases, 

stimulatory effects were found for low concentrations only. 

Key words: polycyclic aromatic hydrocarbons (PAH), suspension cell culture, Saccharum officinarum L., biomass 

growth in vitro, phytotoxicity. 
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