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ȼȼȿȾȿɇɂȿ 
 
 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ. ɏɜɨɣɧɵɟ ɞɟɪɟɜɶɹ - ɧɟɨɬɴɟɦɥɟɦɚɹ ɱɚɫɬɶ ɠɢɡɧɢ ɱɟɥɨɜɟɤɚ ɢ 

ɠɢɡɧɟɧɧɨ ɜɚɠɧɵɣ ɤɨɦɩɨɧɟɧɬ ɥɟɫɧɨɝɨ ɛɢɨɪɚɡɧɨɨɛɪɚɡɢɹ. ȼ ɱɚɫɬɧɨɫɬɢ, ɯɜɨɣɧɵɟ 

ɞɟɪɟɜɶɹ ɹɜɥɹɸɬɫɹ ɜɨɡɨɛɧɨɜɥɹɟɦɵɦɢ ɢɫɬɨɱɧɢɤɢ ɩɪɨɞɭɤɬɨɜ ɩɢɬɚɧɢɹ, ɤɨɪɦɨɜ, 

ɞɪɨɜ, ɞɪɟɜɟɫɢɧɵ ɢ ɞɪɭɝɢɯ ɰɟɧɧɵɯ ɧɟɞɪɟɜɟɫɧɵɯ ɩɪɨɞɭɤɬɨɜ. Ɇɢɪɨɜɨɣ ɫɩɪɨɫ ɧɚ 

ɞɪɟɜɟɫɢɧɭ ɩɨɜɵɲɚɟɬɫɹ ɤɚɠɞɵɣ ɝɨɞ ɢ ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ ɫɧɢɡɢɬɶ ɧɚɝɪɭɡɤɭ ɧɚ 

ɫɭɳɟɫɬɜɭɸɳɢɟ ɥɟɫɚ, ɧɟɨɛɯɨɞɢɦɵ ɝɥɨɛɚɥɶɧɵɟ ɭɫɢɥɢɹ. Ʌɟɫɧɵɟ ɩɥɚɧɬɚɰɢɢ ɦɨɝɭɬ 

ɫɬɚɬɶ ɨɫɧɨɜɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɞɪɟɜɟɫɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɛɥɢɠɚɣɲɟɦ ɛɭɞɭɳɟɦ. 

(Gupta. 2004; Malabadi R. et al. 2007c; Malabadi R. et al. 2008). 

ɋɨɫɧɚ ɫɢɛɢɪɫɤɚɹ (Pinus sibirica Du Tour) – ɷɬɨ ɰɟɧɧɚɹ ɯɜɨɣɧɚɹ ɩɨɪɨɞɚ, 

ɩɪɨɢɡɪɚɫɬɚɸɳɚɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɢ ɢ ɢɦɟɸɳɚɹ ɲɢɪɨɤɢɣ ɟɫɬɟɫɬɜɟɧɧɵɣ 

ɚɪɟɚɥ. ɇɟɫɦɨɬɪɹ ɧɚ ɲɢɪɨɤɭɸ ɝɟɨɝɪɚɮɢɸ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ, ɤɟɞɪ ɫɢɛɢɪɫɤɢɣ ɤɟɞɪ 

ɬɹɠɟɥɨ ɜɵɪɚɳɢɜɚɬɶ ɞɥɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɥɟɫɨɫɵɪɶɟɜɵɯ ɩɥɚɧɬɚɰɢɣ ɜɜɢɞɭ 

ɨɫɨɛɟɧɧɨɫɬɟɣ ɩɨɥɨɜɨɣ ɪɟɩɪɨɞɭɤɰɢɢ ɞɚɧɧɨɝɨ ɜɢɞɚ: ɫɟɦɟɧɚ ɤɟɞɪɨɜɨɣ ɫɨɫɧɵ 

ɩɨɥɢɷɦɛɪɢɨɧɚɥɶɧɵ, ɢ ɜ ɨɞɧɨɦ ɬɨɥɶɤɨ ɦɟɝɚɝɚɦɟɬɨɮɢɬɟ ɦɨɠɟɬ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɞɨ 

ɲɟɫɬɧɚɞɰɚɬɢ ɡɚɪɨɞɵɲɟɣ. Ɍɚɤɢɟ ɩɨɥɢɷɦɛɪɢɨɧɚɥɶɧɵɟ ɫɟɦɟɧɚ ɬɪɟɛɭɸɬ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɣ ɫɬɪɚɬɢɮɢɤɚɰɢɢ, ɡɚɧɢɦɚɸɳɟɣ ɨɤɨɥɨ ɩɨɥɭɝɨɞɚ (Ɍɪɟɬɶɹɤɨɜɚ, 

2017). ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɢɞ ɬɚɤɠɟ ɫɱɢɬɚɟɬɫɹ ɭɹɡɜɢɦɵɦ ɜɫɥɟɞɫɬɜɢɟ ɥɟɫɧɵɯ 

ɩɨɠɚɪɨɜ, ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ ɮɚɤɬɨɪɚ, ɚ ɬɚɤɠɟ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɢɡɦɟɧɟɧɢɣ, 

ɩɪɨɢɫɯɨɞɹɳɢɯ ɜɨ ɜɧɟɲɧɟɣ ɫɪɟɞɟ. 

Ⱦɨɫɬɢɠɟɧɢɹ ɜ ɛɢɨɬɟɯɧɨɥɨɝɢɢ ɯɜɨɣɧɵɯ ɩɨɪɨɞ ɨɬɤɪɵɜɚɸɬ ɧɨɜɵɟ 

ɜɨɡɦɨɠɧɨɫɬɢ ɜ ɨɛɥɚɫɬɢ ɜɟɝɟɬɚɬɢɜɧɨɝɨ ɪɚɡɦɧɨɠɟɧɢɹ ɢ ɝɟɧɧɨɣ ɢɧɠɟɧɟɪɢɢ. 

Ɋɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɨɜ ɦɢɤɪɨɤɥɨɧɚɥɶɧɨɝɨ ɪɚɡɦɧɨɠɟɧɢɹ ɢɦɟɟɬ ɦɧɨɠɟɫɬɜɨ 

ɩɨɬɟɧɰɢɚɥɶɧɵɯ ɩɪɢɦɟɧɟɧɢɣ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɦɧɨɝɢɦɢ ɭɱɟɧɵɦɢ 

ɫɨɦɚɬɢɱɟɫɤɢɣ ɷɦɛɪɢɨɝɟɧɟɡ ɭɠɟ ɩɪɢɡɧɚɟɬɫɹ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɯ 

ɧɚɩɪɚɜɥɟɧɢɣ ɜ ɨɛɥɚɫɬɢ ɛɢɨɬɟɯɧɨɥɨɝɢɢ ɥɟɫɧɵɯ ɜɢɞɨɜ ɞɟɪɟɜɶɟɜ (von Arnold et al., 

2002, Klimaszewska 2007, Park 2013). ɋɨɦɚɬɢɱɟɫɤɢɣ ɷɦɛɪɢɨɝɟɧɟɡ ɨɫɧɨɜɚɧ ɧɚ 

ɬɨɬɢɩɨɬɟɧɬɧɨɫɬɢ ɫɨɦɚɬɢɱɟɫɤɢɯ ɤɥɟɬɨɤ ɪɚɫɬɟɧɢɣ - ɫɩɨɫɨɛɧɨɫɬɢ ɜ ɩɨɥɧɨɣ ɦɟɪɟ 

ɪɟɚɥɢɡɨɜɚɬɶ ɝɟɧɟɬɢɱɟɫɤɭɸ ɢɧɮɨɪɦɚɰɢɸ ɢ ɞɚɜɚɬɶ ɧɚɱɚɥɨ ɰɟɥɨɦɭ ɨɪɝɚɧɢɡɦɭ. 
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Ȼɥɚɝɨɞɚɪɹ ɫɜɨɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɜ ɪɟɝɟɧɟɪɚɰɢɢ ɪɚɫɬɟɧɢɣ ɫɨɦɚɬɢɱɟɫɤɢɣ 

ɷɦɛɪɢɨɝɟɧɟɡ ɫɬɚɥ ɧɟɡɚɦɟɧɢɦɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ ɞɥɹ ɭɫɤɨɪɟɧɢɹ ɪɚɡɜɢɬɢɹ 

ɪɚɡɧɨɜɢɞɧɨɫɬɟɣ ɞɟɪɟɜɶɟɜ ɢ ɢɯ ɜɧɟɞɪɟɧɢɹ. 

ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɜ ɦɟɠɞɭɧɚɪɨɞɧɨɣ ɧɚɭɤɟ ɢɡɜɟɫɬɧɵ ɫɥɭɱɚɢ ɭɫɩɟɲɧɨɝɨ 

ɩɪɢɦɟɧɟɧɢɹ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɢ ɩɨɥɭɱɟɧɢɹ ɷɦɛɪɢɨɢɞɨɜ ɛɨɥɟɟ 30 

ɜɢɞɨɜ ɪɨɞɚ Pinus. ȼ ɧɚɲɟɣ ɫɬɪɚɧɟ ɩɟɪɜɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɚɧɧɨɣ ɩɪɨɛɥɟɦɵ ɢ 

ɩɪɢɦɟɧɟɧɢɹ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɤ ɪɚɡɦɧɨɠɟɧɢɸ ɯɜɨɣɧɵɯ ɩɨɪɨɞ 

ɧɚɱɚɥɢ ɩɪɨɜɨɞɢɬɶ ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɂɧɫɬɢɬɭɬɟ ɥɟɫɚ, ɋɢɛɢɪɫɤɨɦ ɨɬɞɟɥɟɧɢɢ ɊȺɇ 

(Ɍɪɟɬɶɹɤɨɜɚ, 2009). 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɢɫɫɥɟɞɭɟɬɫɹ ɩɪɨɰɟɫɫ ɢɧɢɰɢɚɰɢɢ ɫɨɦɚɬɢɱɟɫɤɨɝɨ 

ɷɦɛɪɢɨɝɟɧɟɡɚ ɫɨɫɧɵ ɫɢɛɢɪɫɤɨɣ ɤɟɞɪɨɜɨɣ ɢ ɜɥɢɹɧɢɟ ɝɨɪɦɨɧɨɜ ɪɚɫɬɢɬɟɥɶɧɨɝɨ 

ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɧɚ ɩɨɥɭɱɟɧɢɟ ɷɦɛɪɢɨɝɟɧɧɵɯ ɤɚɥɥɭɫɨɜ ɜ ɭɫɥɨɜɢɹɯ in vitro. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɪɚɧɧɟɟ ɩɨɞɨɛɧɵɟ ɫɪɚɜɧɟɧɢɹ ɜɥɢɹɧɢɹ ɝɨɪɦɨɧɨɜ ɜ 

ɪɚɡɥɢɱɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɧɚ ɢɧɢɰɢɚɰɢɸ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɜ 

ɭɫɥɨɜɢɹɯ ɤɭɥɶɬɭɪɵ in vitro ɧɟ ɩɪɨɜɨɞɢɥɨɫɶ. 

ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɥɨɫɶ ɩɨɥɭɱɟɧɢɟ ɷɦɛɪɢɨɝɟɧɧɵɯ ɤɚɥɥɭɫɨɜ ɢ 

ɢɡɭɱɟɧɢɟ ɜɥɢɹɧɢɹ ɝɨɪɦɨɧɨɜ ɚɭɤɫɢɧɨɜɨɣ ɢ ɰɢɬɨɤɢɧɢɧɨɜɨɣ ɩɪɢɪɨɞɵ ɧɚ 

ɢɧɢɰɢɚɰɢɸ ɢ ɩɪɨɥɢɮɟɪɚɰɢɸ ɷɦɛɪɢɨɝɟɧɧɵɯ ɤɭɥɶɬɭɪ P. Sibirica. 

Ɂɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɹ: 

1 ɂɡɭɱɢɬɶ ɩɪɨɰɟɫɫ ɢɧɢɰɢɚɰɢɢ ɢ ɩɨɥɭɱɟɧɢɹ ɷɦɛɪɢɨɝɟɧɧɵɯ ɤɭɥɶɬɭɪ ɢɡ 

ɷɤɫɩɥɚɧɬɨɜ ɪɚɡɥɢɱɧɵɯ ɝɟɧɨɬɢɩɨɜ. 

2 ɉɨɥɭɱɢɬɶ ɦɚɪɤɺɪɵ ɷɦɛɪɢɨɝɟɧɧɵɯ ɤɚɥɥɭɫɨɜ ɧɚ ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɦ ɢ 

ɰɢɬɨɥɨɝɢɱɟɫɤɨɦ ɭɪɨɜɧɹɯ. 

3 ɍɫɬɚɧɨɜɢɬɶ ɫɜɹɡɶ ɦɟɠɞɭ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɝɨɪɦɨɧɨɜ ɚɭɤɫɢɧɨɜɨɣ ɢ 

ɰɢɬɨɤɢɧɢɧɨɜɨɣ ɩɪɢɪɨɞɵ ɢ ɩɨɥɭɱɟɧɢɟɦ ɷɦɛɪɢɨɝɟɧɧɵɯ ɤɚɥɥɭɫɨɜ 
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1 Ɉɛɡɨɪ ɥɢɬɟɪɚɬɭɪɵ 
 
 

1.1 P. sibirica ɤɚɤ ɨɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ 
 
 

1.1.1 Ɉɛɳɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ P. sibirica 
 
 

Pinus sibirica Du Tour – ɩɪɟɞɫɬɚɜɢɬɟɥɶ ɪɨɞɚ Pinus, ɫɚɦɨɝɨ 

ɦɧɨɝɨɱɢɫɥɟɧɧɨɝɨ ɫɪɟɞɢ ɨɬɞɟɥɚ Pynophyta. ɋɨɝɥɚɫɧɨ ɫɨɜɪɟɦɟɧɧɨɣ 

ɤɥɚɫɫɢɮɢɤɚɰɢɢ (Gernandt D. S. et al, 2009) ɪɨɞ Pinus ɜɤɥɸɱɚɟɬ 2 ɩɨɞɪɨɞɚ: Strobus 

ɢ Pinus. ɋɨɫɧɚ ɫɢɛɢɪɫɤɚɹ ɨɬɧɨɫɢɬɫɹ ɤ ɩɨɞɪɨɞɭ Strobus Lemmon, ɫɟɤɰɢɢ 

Quinquefolius Duhamel ɢ ɩɨɞɫɟɤɰɢɢ Strobi Loudon, ɜɤɥɸɱɚɸɳɭɸ ɜ ɫɟɛɹ 21 ɜɢɞ, 

ɜ ɬɨɦ ɱɢɫɥɟ Pinus sibirica Du Tour – ɫɨɫɧɚ ɫɢɛɢɪɫɤɚɹ ɤɟɞɪɨɜɚɹ. 

ɋɨɫɧɚ ɫɢɛɢɪɫɤɚɹ ɹɜɥɹɟɬɫɹ ɜɚɠɧɨɣ ɥɟɫɨɨɛɪɚɡɭɸɳɟɣ ɩɨɪɨɞɨɣ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɜ Ɂɚɩɚɞɧɨɣ ɢ ȼɨɫɬɨɱɧɨɣ ɋɢɛɢɪɢ, ɚ ɬɚɤɠɟ Ɇɨɧɝɨɥɢɢ, ɧɚ Ⱥɥɬɚɟ 

ɢ ɍɪɚɥɟ. ɋɨɫɧɭ ɡɚɱɚɫɬɭɸ ɨɬɧɨɫɹɬ ɤ ɷɞɢɮɢɤɚɬɨɪɚɦ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɩɨɤɪɨɜɚ. 

 

Ɋɢɫɭɧɨɤ 1 – Ⱥɪɟɚɥ ɫɨɫɧɵ ɫɢɛɢɪɫɤɨɣ (Ⱥɪɟɚɥɵ ɞɟɪɟɜɶɟɜ…, 1977) 

ɋɨɫɧɚ ɫɢɛɢɪɫɤɚɹ – ɜɟɱɧɨɡɟɥɟɧɨɟ ɨɞɧɨɞɨɦɧɨɟ ɞɟɪɟɜɨ ɞɨ 40-45 ɦ ɜɵɫɨɬɨɣ 

ɫ ɞɢɚɦɟɬɪɨɦ ɫɬɜɨɥɚ ɞɨ 1-1,5 (2) ɦ. ɉɪɢ ɷɬɨɦ, ɞɟɪɟɜɶɹ ɦɨɝɭɬ ɩɨɜɵɲɚɬɶ 

ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɜɵɫɨɬɭ ɩɪɢ ɭɯɭɞɲɟɧɢɹɯ ɭɫɥɨɜɢɣ ɪɨɫɬɚ. ɗɬɨ ɨɛɴɹɫɧɹɟɬɫɹ 



 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɟɦ ɪɚɫɬɟɧɢɣ ɤ ɢɡɦɟɧɢɜɲɢɦɫɹ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɭɫɥɨɜɢɹ, 

ɜɵɡɵɜɚɸɳɢɦ ɩɨɜɵɲɟɧɧɵɣ ɪɨɫɬ (Ɉɜɱɢɧɧɢɤɨɜɚ, 2006). Ɉɞɧɨɥɟɬɧɢɟ ɩɨɛɟɝɢ 

ɨɬɥɢɱɚɸɬɫɹ ɪɠɚɜɨ-ɜɨɥɨɫɢɫɬɨɣ ɢɥɢ ɠɟ ɠɟɥɬɨɜɚɬɨ-ɤɨɪɢɱɧɟɜɨɣ ɨɤɪɚɫɤɨɣ. 

ɇɟɦɚɥɨɜɚɠɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɹɜɥɹɟɬɫɹ ɞɥɢɧɧɚɹ (5-12 ɫɦ), ɬɪɟɯɝɪɚɧɧɚɹ ɜ ɪɚɡɪɟɡɟ 

ɯɜɨɹ, ɫɨɛɪɚɧɧɚɹ ɜ ɩɭɱɤɚɯ ɩɨ 5 ɯɜɨɢɧɨɤ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɫɨɯɪɚɧɹɬɶɫɹ ɧɚ ɜɟɬɜɹɯ ɞɨ 

5-6 ɥɟɬ. ɐɜɟɬ ɯɜɨɢ ɬɟɦɧɨ-ɡɟɥɟɧɵɣ ɫ ɫɢɡɵɦ ɧɚɥɟɬɨɦ. Ɋɨɫɬ ɯɜɨɢ ɭ ɤɟɞɪɨɜɵɯ ɫɨɫɟɧ 

ɫɜɹɡɚɧ ɫ ɩɨɝɨɞɨɣ (ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ) ɬɟɤɭɳɟɝɨ ɝɨɞɚ (Ʉɭɡɧɟɰɨɜɚ, 

2009). Ⱦɚɧɧɵɣ ɜɢɞ ɫɨɫɧɵ ɢɦɟɟɬ ɦɨɳɧɭɸ ɤɨɪɧɟɜɭɸ ɫɢɫɬɟɦɭ, ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ 

ɫɬɟɪɠɧɟɜɵɦ ɤɨɪɧɟɦ ɢ ɤɨɪɧɟɜɵɦɢ ɜɨɥɨɫɤɚɦɢ ɫ ɪɚɡɜɢɬɨɣ ɦɢɤɨɪɢɡɨɣ. ȼɟɬɜɥɟɧɢɟ 

ɦɭɬɨɜɱɚɬɨɟ, ɜ ɧɚɢɛɨɥɟɟ ɛɥɚɝɨɩɪɢɹɬɧɵɯ ɭɫɥɨɜɢɹɯ ɤɪɨɧɚ ɭɡɤɨɹɣɰɟɜɢɞɧɨɣ ɮɨɪɦɵ, 

ɩɪɢ ɪɚɡɪɟɠɟɧɧɨɦ ɫɬɨɹɧɢɢ ɤɪɨɧɚ ɩɪɢɨɛɪɟɬɚɟɬ ɲɢɪɨɤɨɹɣɰɟɜɢɞɧɭɸ ɮɨɪɦɭ, ɧɚ 

ɜɟɪɯɧɟɣ ɝɪɚɧɢɰɵ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɜ ɝɨɪɚɯ ɜɫɬɪɟɱɚɟɬɫɹ ɮɨɪɦɚ ɮɥɚɝɚ 

(Ƚɨɪɨɲɤɟɜɢɱ, 2000). 

Ɇɨɠɧɨ ɜɵɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɟ ɬɢɩɵ ɥɟɫɨɜ, ɫɨɞɟɪɠɚɳɢɯ ɫɨɫɧɭ ɤɟɞɪɨɜɭɸ: 

ɡɟɥɟɧɨɦɨɲɧɵɣ, ɨɫɨɤɨɜɵɣ (ɧɢɡɤɨɬɪɚɜɧɵɣ), ɜɵɫɨɤɨɬɪɚɜɧɵɣ, ɬɪɚɜɹɧɨ-ɛɨɥɨɬɧɵɣ, 

ɥɢɲɚɣɧɢɤɨɜɵɣ, ɫɮɚɝɧɨɜɵɣ (ɋɨɤɨɥɨɜ, 1977). 

ɒɢɪɨɱɚɣɲɢɣ ɬɢɩɨɥɨɝɢɱɟɫɤɢɣ ɫɩɟɤɬɪ - ɜ ɫɪɟɞɧɟɣ ɬɚɣɝɟ, ɨɫɧɨɜɧɨɣ 

ɥɟɫɨɨɛɪɚɡɭɸɳɢɣ ɜɢɞ ɡɞɟɫɶ - ɤɟɞɪ ɫɢɛɢɪɫɤɢɣ. ɇɚ ɝɪɚɧɢɰɟ ɦɟɠɞɭ ɰɟɧɬɪɚɥɶɧɨɣ ɢ 

ɫɟɜɟɪɧɨɣ ɱɚɫɬɹɦɢ Ɂɚɩɚɞɧɨ-ɋɢɛɢɪɫɤɨɣ ɪɚɜɧɢɧɵ ɫɢɛɢɪɫɤɢɣ ɤɟɞɪ ɜɫɬɪɟɱɚɟɬɫɹ ɤɚɤ 

ɩɪɢɦɟɫɶ, ɨɫɨɛɟɧɧɨ ɜɨ ɜɥɚɠɧɵɯ, ɡɚɛɨɥɨɱɟɧɧɵɯ ɪɚɣɨɧɚɯ (ɀɭɤ, 2010). ȼ ɩɨɞɬɚɣɝɟ 

ɢ ɸɠɧɨɣ ɬɚɣɝɟ ɫɨɫɧɚ ɫɢɛɢɪɫɤɚɹ ɜɫɬɪɟɱɚɟɬɫɹ ɜ ɜɵɫɨɤɨɬɪɚɜɧɵɯ ɢ ɧɢɡɤɨɬɪɚɜɧɵɯ 

ɬɢɩɚɯ ɥɟɫɨɜ, ɜ ɸɠɧɨɣ ɠɟ ɱɚɫɬɢ ɯɪɟɛɬɚ ɫɨɫɧɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜɬɨɪɢɱɧɵɦ 

ɤɨɦɩɨɧɟɧɬɨɦ ɞɟɧɞɪɨɰɟɧɨɡɨɜ ɢ ɜɫɬɪɟɱɚɟɬɫɹ ɜ ɫɨɫɧɨɜɵɯ ɥɟɫɚɯ ɢ ɛɨɥɨɬɚɯ. 

ɉɪɢɪɨɞɧɵɟ ɩɨɩɭɥɹɰɢɢ ɫɨɫɧɵ ɫɢɛɢɪɫɤɨɣ ɜɫɬɪɟɱɚɸɬɫɹ ɧɚ ɫɟɜɟɪɨ-ɡɚɩɚɞɧɨɦ 

ɫɤɥɨɧɟ ɡɚɩɚɞɧɨɝɨ ɋɚɹɧɚ, ɝɞɟ ɞɚɧɧɵɣ ɜɢɞ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ ɜɢɞɨɦ 

ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɩɨɤɪɨɜɚ. ȼɟɪɯɧɹɹ ɝɪɚɧɢɰɚ ɫɢɛɢɪɫɤɨɣ ɫɨɫɧɵ ɧɚɯɨɞɢɬɫɹ ɧɚ ɜɵɫɨɬɟ 

1800-2000 ɦɟɬɪɨɜ, ɧɚ ɜɵɫɨɬɟ 1700-1750 ɦɟɬɪɨɜ ɨɛɪɚɡɭɟɬ ɫɭɛɚɥɶɩɢɣɫɤɢɟ 

ɤɟɞɪɨɜɵɟ ɥɟɫɚ. ȼ ɩɨɞɧɨɠɢɹ ɝɨɪ ɜɫɬɪɟɱɚɟɬɫɹ ɪɟɞɤɨ ɢ ɱɚɳɟ ɜɫɬɪɟɱɚɟɬɫɹ ɜ ɞɨɥɢɧɚɯ 

ɪɟɤ. 

ɋɨɫɧɚ ɤɟɞɪɨɜɚɹ - ɚɧɟɦɨɮɢɥɶɧɵɣ ɜɢɞ. Ɇɭɠɫɤɢɟ ɤɨɥɨɫɤɢ ɢɥɢ ɩɵɥɶɧɢɤɢ 
7 
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(ɦɢɤɪɨɫɬɪɨɛɢɥɵ) ɤɪɚɫɧɨɝɨ ɰɜɟɬɚ ɨɛɪɚɡɭɸɬɫɹ ɭ ɨɫɧɨɜɚɧɢɹ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ. 

ɀɟɧɫɤɢɟ ɫɬɪɨɛɢɥɵ (ɦɚɤɪɨɫɬɪɨɛɢɥɵ) ɩɭɪɩɭɪɧɵɟ, ɫɮɨɪɦɢɪɨɜɚɧɵ ɜ ɤɨɥɢɱɟɫɬɜɟ 

2-7 ɲɬɭɤ ɧɚ ɤɨɧɰɚɯ ɩɨɛɟɝɨɜ. Ɋɚɡɜɢɬɢɟ ɠɟɧɫɤɢɯ ɝɟɧɟɪɚɬɢɜɧɵɯ ɨɪɝɚɧɨɜ ɞɥɢɬɫɹ 

ɬɪɢ ɝɨɞɚ. Ⱦɥɢɧɚ ɲɢɲɟɤ ɤɟɞɪɚ ɫɢɛɢɪɫɤɨɝɨ ɜ ɟɫɬɟɫɬɜɟɧɧɨɦ ɚɪɟɚɥɟ ɢ ɜ ɩɨɫɟɜɚɯ 

ɜɚɪɶɢɪɭɟɬɫɹ ɨɬ 30 ɞɨ 50 ɞɨ 130 ɦɦ, ɲɢɪɢɧɚ ɨɬ 30 ɞɨ 80 ɦɦ; ɨɞɧɚɤɨ ɬɢɩɢɱɧɵɣ 

ɞɢɚɩɚɡɨɧ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 50 ɞɨ 80 ɦɦ ɞɥɹ ɞɥɢɧɵ ɤɨɥɛɨɱɟɤ ɢ ɨɬ 40 ɞɨ 60 ɦɦ ɞɥɹ 

ɲɢɪɢɧɵ (ɉɭɬɟɧɢɯɢɧɚ, 2014). 

ɒɢɲɤɢ ɫɨɫɧɵ ɫɢɛɢɪɫɤɨɣ ɨɬɥɢɱɚɸɬɫɹ ɯɚɪɚɤɬɟɪɧɨɣ ɱɟɪɬɨɣ – ɩɨɞ 

ɫɟɦɟɧɧɵɦɢ ɱɟɲɭɣɤɚɦɢ ɨɛɪɚɡɭɟɬɫɹ ɥɢɲɶ ɨɞɧɨ ɪɚɡɜɢɬɨɟ ɫɟɦɹ, ɜɦɟɫɬɨ ɨɛɵɱɧɵɯ 

ɞɜɭɯ. ɉɨɦɢɦɨ ɷɬɨɝɨ, ɜɫɬɪɟɱɚɟɬɫɹ ɹɜɥɟɧɢɟ, ɩɨɥɭɱɢɜɲɟɟ ɧɚɡɜɚɧɢɟ 

«ɱɟɪɟɡɡɟɪɧɢɰɚ», ɤɨɝɞɚ ɩɪɢ ɨɛɪɚɡɨɜɚɧɢɢ ɞɜɭɯ ɫɟɦɹɩɨɱɟɤ ɧɚɛɥɸɞɚɟɬɫɹ ɪɚɡɜɢɬɢɢ 

ɬɨɥɶɤɨ ɨɞɧɨɣ ɢɡ ɧɢɯ. Ⱦɚɧɧɨɟ ɹɜɥɟɧɢɟ ɧɨɫɢɬ ɫɜɨɣɫɬɜɚ ɞɟɮɟɤɬɚ ɢ ɞɥɹ ɫɛɨɪɚ 

ɭɪɨɠɚɹ ɧɟ ɝɨɞɢɬɫɹ. ɉɪɢɱɢɧɨɣ ɹɜɥɹɸɬɫɹ, ɫɤɨɪɟɟ ɜɫɟɝɨ, ɝɟɧɟɬɢɱɟɫɤɢɟ ɬɨɱɟɱɧɵɟ 

ɦɭɬɚɰɢɢ. 

ȼɢɞ ɫɢɛɢɪɫɤɨɣ ɫɨɫɧɵ ɭɹɡɜɢɦ ɤ ɜɪɟɞɢɬɟɥɹɦ ɢ ɛɨɥɟɡɧɹɦ. ȼɫɬɪɟɱɚɸɬɫɹ 

ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɞɚɧɧɵɟ ɨ ɡɧɚɱɢɬɟɥɶɧɵɯ ɩɨɪɚɠɟɧɢɹɯ ɩɨɩɭɥɹɰɢɣ ɫɨɫɧɵ 

ɫɢɛɢɪɫɤɢɦ ɲɟɥɤɨɩɪɹɞɨɦ, ɯɟɪɦɟɫɨɦ, ɚ ɬɚɤɠɟ ɲɢɲɤɨɜɨɣ ɨɝɧɟɜɤɨɣ. Ɍɚɤɠɟ ɛɵɥɢ 

ɨɬɦɟɱɟɧɵ ɝɪɢɛɧɵɟ ɢ ɛɚɤɬɟɪɢɚɥɶɧɵɟ ɛɨɥɟɡɧɢ: ɮɭɡɚɪɢɭɦ, ɤɨɪɧɟɜɚɹ ɝɭɛɤɚ, 

ɛɚɤɬɟɪɢɚɥɶɧɚɹ ɜɨɞɹɧɤɚ (Ʉɪɢɜɟɰ, 2009). 

 
1.1.2 Ⱥɤɫɟɥɟɪɚɰɢɹ ɝɟɧɟɪɚɬɢɜɧɨɝɨ ɪɚɡɜɢɬɢɹ ɫɨɫɧɵ ɫɢɛɢɪɫɤɨɣ 

 
 

ȼ ɝɨɪɚɯ ɸɠɧɨɣ ɋɢɛɢɪɢ ɩɟɪɢɨɞɢɱɟɫɤɢ ɩɨɹɜɥɹɸɬɫɹ ɮɨɪɦɵ ɜɢɞɚ Pinus 

sibirica, ɨɬɥɢɱɚɸɳɢɟɫɹ ɭɧɢɤɚɥɶɧɵɦ ɰɢɤɥɨɦ ɪɚɡɜɢɬɢɹ ɠɟɧɫɤɨɣ ɲɢɲɤɢ. ɍ ɬɚɤɢɯ 

ɮɨɪɦ ɫɨɡɪɟɜɚɧɢɟ ɠɟɧɫɤɨɣ ɲɢɲɤɢ ɩɪɨɢɫɯɨɞɢɬ ɜɫɟɝɨ ɡɚ ɞɜɚ ɦɟɫɹɰɚ ɜɦɟɫɬɨ 

ɩɨɥɨɠɟɧɧɵɯ ɩɨɥɭɬɨɪɚ ɥɟɬ (14–15 ɦɟɫɹɰɟɜ); ɤɪɨɦɟ ɬɨɝɨ, ɪɚɡɜɢɜɲɢɟɫɹ ɬɚɤɢɦ 

ɨɛɪɚɡɨɦ ɲɢɲɤɢ ɞɚɸɬ ɧɚɱɚɥɨ ɞɟɪɟɜɶɹɦ, ɤɨɬɨɪɵɟ ɧɟ ɩɪɨɫɬɨ ɧɟ ɭɫɬɭɩɚɸɬ ɩɨ 

ɪɚɡɜɢɬɢɸ ɨɛɵɱɧɵɦ, ɧɨ ɢ ɩɪɟɜɨɫɯɨɞɹɬ ɢɯ ɩɨ ɪɚɡɜɢɬɢɸ ɤɪɨɧɵ, ɨɬɥɢɱɚɹɫɶ ɛɨɥɟɟ 

ɢɧɬɟɧɫɢɜɧɵɦ ɪɨɫɬɨɦ. Ɍɚɤɨɟ ɹɜɥɟɧɢɟ ɧɚɡɵɜɚɟɬɫɹ ɚɤɫɟɥɟɪɚɰɢɟɣ ɝɟɧɟɪɚɬɢɜɧɨɝɨ 

ɪɚɡɜɢɬɢɹ. Ⱦɚɧɧɵɟ ɨɫɨɛɢ ɪɚɫɰɟɧɢɜɚɸɬɫɹ ɤɚɤ ɝɢɛɪɢɞɵ, ɤɨɬɨɪɵɟ ɨɛɥɚɞɚɸɬ 
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ɫɜɨɣɫɬɜɨɦ   ɝɟɬɟɪɨɡɢɫɚ.    ɉɨɦɢɦɨ    ɷɬɨɝɨ,    ɛɵɥɚ    ɨɬɦɟɱɟɧɚ    ɫɤɥɨɧɧɨɫɬɶ    ɤ 

«ɚɩɨɦɢɤɫɢɫɭ» (Ɇɢɧɢɧɚ Ʌɚɪɢɨɧɨɜɚ 1979; Ɍɪɟɬɶɹɤɨɜɚ, 1990; Ɍɪɟɬɶɹɤɨɜɚ ɢ ɞɪ., 

2003). 

Ⱦɚɧɧɵɟ ɨɫɨɛɢ ɩɪɢɜɥɟɤɚɸɬ ɜɧɢɦɚɧɢɟ ɭɱɟɧɵɯ, ɤɨɬɨɪɵɟ ɩɵɬɚɸɬɫɹ 

ɜɵɹɫɧɢɬɶ ɩɪɢɱɢɧɵ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɞɨɛɧɨɝɨ ɹɜɥɟɧɢɹ. ȼ ɰɟɥɨɦ, ɚɜɬɨɪɵ 

ɫɤɥɨɧɹɸɬɫɹ ɤ ɦɧɟɧɢɸ ɨ ɩɪɨɝɪɟɫɫɢɜɧɵɯ ɷɜɨɥɸɰɢɨɧɧɵɯ ɱɟɪɬɚɯ ɞɟɪɟɜɶɟɜ- 

ɚɤɫɟɥɟɪɚɧɬɨɜ (Ɇɢɧɢɧɚ, Ʌɚɪɢɨɧɨɜɚ, 1979). ɋɪɟɞɢ ɜɨɡɦɨɠɧɵɯ ɩɪɢɱɢɧ 

ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɜ ɩɪɢɪɨɞɟ ɬɚɤɢɯ ɝɢɛɪɢɞɨɜ ɫ ɨɞɧɨɥɟɬɧɢɦ ɰɢɤɥɨɦ ɪɚɡɜɢɬɢɹ 

ɜɵɞɟɥɹɸɬ ɩɨɞɯɨɞɹɳɟɟ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ ɫɨɱɟɬɚɧɢɟ ɝɟɧɨɬɢɩɨɜ ɪɨɞɢɬɟɥɶɫɤɢɯ 

ɨɫɨɛɟɣ, ɢɞɟɚɥɶɧɨ ɩɨɞɨɲɟɞɲɢɯ ɤ ɭɫɥɨɜɢɹɦ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ɂɡ ɷɬɨɝɨ 

ɫɥɟɞɭɟɬ, ɱɬɨ ɞɚɧɧɵɟ ɝɢɛɪɢɞɧɵɟ ɨɫɨɛɢ ɹɜɥɹɸɬɫɹ ɛɨɥɟɟ ɷɜɨɥɸɰɢɨɧɧɨ 

ɩɪɨɝɪɟɫɫɢɜɧɵɦɢ, ɞɟɦɨɧɫɬɪɢɪɭɹ ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɝɟɬɟɪɨɡɢɫ ɢ ɜɵɞɟɥɹɹɫɶ ɫɪɟɞɢ 

ɩɪɨɱɢɯ ɨɫɨɛɟɣ Ɂɚɩɚɞɧɨ-ɋɚɹɧɫɤɨɣ ɩɨɩɭɥɹɰɢɢ ɤɟɞɪɨɜɨɣ ɫɨɫɧɵ 

ɍɫɤɨɪɟɧɢɟ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɪɨɫɬɚ ɭ ɢɡɭɱɟɧɧɵɯ ɮɨɪɦ ɫɨɫɧɵ ɫɢɛɢɪɫɤɨɣ 

ɨɛɵɱɧɨ ɩɪɨɹɜɥɹɟɬɫɹ ɜ ɫɚɦɨɦ ɪɚɧɧɟɦ ɪɚɡɜɢɬɢɢ ɝɚɦɟɬɨɮɢɬɨɜ. ɉɪɨɰɟɫɫ 

ɨɛɪɚɡɨɜɚɧɢɹ ɝɚɦɟɬ ɩɪɨɯɨɞɢɬ ɡɚ ɫɪɨɤ ɨɬ ɩɨɥɭɬɨɪɚ ɞɨ ɞɜɭɯ ɦɟɫɹɰɟɜ, ɚ ɧɟ ɡɚ ɝɨɞ. 

ɑɟɪɟɡ ɧɟɞɟɥɸ ɩɨɫɥɟ ɝɚɦɟɬɨɝɟɧɟɡɚ ɪɚɡɜɢɜɚɸɬɫɹ ɚɪɯɟɝɨɧɢɢ, ɢ ɫɪɚɡɭ ɩɨɫɥɟ 

ɨɩɵɥɟɧɢɹ ɡɚ 2-2,5 ɦɟɫɹɰɚ ɫɨɡɪɟɜɚɸɬ ɨɨɰɢɬɵ. ɉɪɢ ɷɬɨɦ ɧɟɦɟɞɥɟɧɧɨɝɨ 

ɨɩɥɨɞɨɬɜɨɪɟɧɢɹ ɧɟ ɩɪɨɢɫɯɨɞɢɬ, ɩɨɫɤɨɥɶɤɭ ɩɵɥɶɰɟɜɵɟ ɬɪɭɛɤɢ ɪɚɫɬɭɬ ɦɟɞɥɟɧɧɨ. 

ɂɧɨɝɞɚ ɬɚɤɢɟ ɨɫɨɛɢ ɞɟɦɨɧɫɬɪɢɪɨɜɚɥɢ ɝɚɩɥɨɢɞɧɨɟ ɞɟɥɟɧɢɟ ɹɣɰɟɤɥɟɬɨɤ, ɢɡ-ɡɚ 

ɱɟɝɨ ɮɨɪɦɢɪɨɜɚɥɫɹ ɩɪɟ-ɷɦɛɪɢɨɧ; ɬɟɦ ɧɟ ɦɟɧɟɟ, ɡɚɪɨɞɵɲ ɭ ɫɨɫɟɧ ɫ ɚɤɫɟɥɟɪɚɰɢɟɣ 

ɝɟɧɟɪɚɬɢɜɧɨɝɨ ɪɚɡɜɢɬɢɹ ɧɚɣɬɢ ɧɟ ɭɞɚɥɨɫɶ. ɗɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɬɨɦ, ɱɬɨ 

ɟɫɬɟɫɬɜɟɧɧɨɟ ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɚ ɭɧɢɤɚɥɶɧɵɯ ɜɢɞɨɜ ɫɢɛɢɪɫɤɨɝɨ ɤɟɞɪɚ ɩɨɥɨɜɵɦ 

ɩɭɬɺɦ ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɧɟɜɨɡɦɨɠɧɨ. 

ɋɜɢɞɟɬɟɥɶɫɬɜɚ ɭɫɤɨɪɟɧɧɨɝɨ ɪɚɡɜɢɬɢɹ ɝɚɦɟɬɨɮɢɬɨɜ ɢ ɜ ɰɟɥɨɦ ɠɟɧɫɤɢɯ 

ɲɢɲɟɤ ɩɟɪɢɨɞɢɱɟɫɤɢ ɨɛɧɚɪɭɠɢɜɚɸɬɫɹ ɭ ɞɟɪɟɜɶɟɜ Pinus sibirica ɜ Ɂɚɩɚɞɧɨɦ 

ɋɚɹɧɟ. ɗɬɢ ɮɨɪɦɵ ɞɟɪɟɜɶɟɜ ɨɛɪɚɡɭɸɬ ɠɟɧɫɤɢɟ ɲɢɲɤɢ ɢ ɫɟɦɟɧɚ ɡɚ ɨɞɢɧ 

ɜɟɝɟɬɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ ɜɦɟɫɬɨ ɨɛɵɱɧɵɯ ɞɜɭɯ. ɍɫɤɨɪɟɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɫɱɟɬ 

ɫɧɢɠɟɧɢɹ ɫɜɨɛɨɞɧɨɹɞɟɪɧɨɣ  ɫɬɚɞɢɢ ɪɚɡɜɢɬɢɹ ɠɟɧɫɤɨɝɨ  ɝɚɦɟɬɨɮɢɬɚ, ɤɨɬɨɪɚɹ 

ɡɚɧɢɦɚɟɬ 30-40 ɞɧɟɣ (ɤɚɤ ɭ Larix, Picea, Abies). Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɨɩɥɨɞɨɬɜɨɪɟɧɢɟ 



10  

ɹɣɰɟɤɥɟɬɨɤ ɭ ɨɫɨɛɟɣ Pinus sibirica ɫ ɭɫɤɨɪɟɧɧɵɦ ɝɟɧɟɪɚɬɢɜɧɵɦ ɰɢɤɥɨɦ ɧɟ 

ɩɪɨɢɫɯɨɞɢɬ ɢɡ-ɡɚ ɧɟɫɨɜɦɟɫɬɢɦɨɫɬɢ ɦɭɠɫɤɢɯ ɢ ɠɟɧɫɤɢɯ ɝɚɦɟɬ (Ɍɪɟɬɶɹɤɨɜɚ, 

1990), ɬɚɤ ɤɚɤ ɨɛɵɱɧɨ ɬɚɤɢɟ ɹɣɰɟɤɥɟɬɤɢ ɫɟɦɹɩɨɱɟɤ ɩɨɞɜɟɪɝɚɸɬɫɹ ɝɚɩɥɨɢɞɧɨɦɭ 

ɞɟɥɟɧɢɸ, ɬ.ɟ. ɜɫɬɭɩɚɸɬ ɧɚ ɩɭɬɶ ɩɚɪɬɟɧɨɝɟɧɟɡɚ. ɂɧɨɝɞɚ ɨɬɦɟɱɚɟɬɫɹ 

ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɪɨɷɦɛɪɢɨ, ɧɨ ɪɚɡɜɢɬɢɟ ɡɚɪɨɞɵɲɚ ɧɟ ɫɨɜɟɪɲɚɟɬɫɹ. ɋɟɦɟɧɚ ɛɟɡ 

ɡɚɪɨɞɵɲɟɣ ɩɪɢ ɷɬɨɦ ɨɛɪɚɡɭɸɬ ɪɚɡɜɢɬɵɣ ɷɧɞɨɫɩɟɪɦ. ɂɫɫɥɟɞɨɜɚɧɢɟ 

ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ ɢ ɛɢɨɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɚɧɨɦɚɥɶɧɵɯ ɨɫɨɛɟɣ Pinus sibirica 

ɩɨɤɚɡɚɥɢ, ɱɬɨ ɢɯ ɨɪɝɚɧɵ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɜɵɫɨɤɢɦ ɮɢɡɢɨɥɨɝɨ-ɛɢɨɯɢɦɢɱɟɫɤɢɦ 

ɩɨɬɟɧɰɢɚɥɨɦ, ɤɨɬɨɪɵɣ ɩɪɨɹɜɥɹɟɬɫɹ ɜ ɚɦɢɧɨɤɢɫɥɨɬɧɨɦ, ɝɨɪɦɨɧɚɥɶɧɨɦ ɢ 

ɭɝɥɟɜɨɞɧɨɦ ɨɛɦɟɧɟ (Ɇɢɧɢɧɚ, Ʌɚɪɢɨɧɨɜɚ, 1979). 

 
1.2 Ɂɢɝɨɬɢɱɟɫɤɢɣ ɷɦɛɪɢɨɝɟɧɟɡ ɯɜɨɣɧɵɯ ɜɢɞɨɜ 

 
 

ɗɦɛɪɢɨɝɟɧɟɡ ɯɜɨɣɧɵɯ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɩɪɨɰɟɫɫɵ ɪɨɫɬɚ ɢ 

ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ, ɩɪɨɢɫɯɨɞɹɳɢɟ ɨɬ ɦɨɦɟɧɬɚ ɨɩɥɨɞɨɬɜɨɪɟɧɢɹ ɞɨ ɨɛɪɚɡɨɜɚɧɢɹ 

ɫɟɦɟɧɢ. ɍɱɺɧɵɟ ɜ ɨɫɧɨɜɧɨɦ ɞɟɥɹɬ ɷɦɛɪɢɨɝɟɧɟɡ ɧɚ ɞɜɟ ɨɫɧɨɜɧɵɟ ɮɚɡɵ: 

ɦɨɪɮɨɝɟɧɧɭɸ ɢ ɮɚɡɭ ɫɨɡɪɟɜɚɧɢɹ, ɜɨ ɜɪɟɦɹ ɤɨɬɨɪɨɣ ɩɪɨɢɫɯɨɞɹɬ ɦɟɬɚɛɨɥɢɱɟɫɤɢɟ 

ɦɨɞɢɮɢɤɚɰɢɢ, ɱɬɨɛɵ ɩɨɞɝɨɬɨɜɢɬɶ ɷɦɛɪɢɨɧ ɢ ɨɛɟɫɩɟɱɢɬɶ ɩɢɬɚɬɟɥɶɧɵɦɢ 

ɜɟɳɟɫɬɜɚɦɢ, ɧɟɨɛɯɨɞɢɦɵɦɢ ɞɥɹ ɪɚɧɧɟɝɨ ɪɨɫɬɚ ɩɨɫɥɟ ɩɪɨɪɚɫɬɚɧɢɹ. 

Ɂɚɪɨɞɵɲɢ ɯɜɨɣɧɵɯ ɪɚɫɬɟɧɢɣ ɜɨɡɧɢɤɚɸɬ ɜ ɪɟɡɭɥɶɬɚɬɟ ɟɞɢɧɫɬɜɟɧɧɨɝɨ 

ɨɩɥɨɞɨɬɜɨɪɟɧɢɹ ɜ ɫɟɦɹɩɨɱɤɟ, ɨɛɪɚɡɭɹ ɞɢɩɥɨɢɞɧɭɸ ɡɢɝɨɬɭ, ɤɨɬɨɪɚɹ ɩɪɨɞɨɥɠɚɟɬ 

ɪɚɡɜɢɬɢɟ ɜɧɭɬɪɢ ɝɚɩɥɨɢɞɧɨɝɨ ɠɟɧɫɤɨɝɨ ɝɚɦɟɬɨɮɢɬɚ. ȿɫɥɢ ɫɪɚɜɧɢɜɚɬɶ ɫ 

ɩɨɤɪɵɬɨɫɟɦɟɧɧɵɦɢ, ɬɨ ɷɦɛɪɢɨɧɵ ɞɚɧɧɨɣ ɝɪɭɩɩɵ ɪɚɫɬɟɧɢɣ ɪɚɡɜɢɜɚɸɬɫɹ ɩɨɫɥɟ 

ɞɜɨɣɧɨɝɨ ɨɩɥɨɞɨɬɜɨɪɟɧɢɹ, ɤɨɝɞɚ ɨɞɢɧ ɫɩɟɪɦɚɬɨɡɨɢɞ ɨɩɥɨɞɨɬɜɨɪɹɟɬ 

ɝɚɩɥɨɢɞɧɭɸ ɹɣɰɟɤɥɟɬɤɭ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɞɢɩɥɨɢɞɧɨɣ ɡɢɝɨɬɵ, ɚ ɜɬɨɪɨɣ 

ɫɩɟɪɦɚɬɨɡɨɢɞ ɫɥɢɜɚɟɬɫɹ ɫ ɞɜɭɦɹ ɩɨɥɹɪɧɵɦɢ ɹɞɪɚɦɢ ɜ ɛɨɥɶɲɨɣ ɰɟɧɬɪɚɥɶɧɨɣ 

ɤɥɟɬɤɟ, ɫɨɡɞɚɜɚɹ ɬɪɢɩɥɨɢɞɧɨɟ ɹɞɪɨ, ɤɨɬɨɪɨɟ ɫɬɚɧɟɬ ɷɧɞɨɫɩɟɪɦɨɦ. 

ɉɪɢ ɷɬɨɦ ɜɚɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɡɚɪɨɞɵɲ ɯɜɨɣɧɵɯ ɞɟɪɟɜɶɟɜ ɪɚɡɜɢɜɚɟɬɫɹ 

ɜɧɭɬɪɢ ɠɟɧɫɤɨɝɨ ɝɚɦɟɬɨɮɢɬɚ; ɜ ɫɟɦɟɧɚɯ ɯɜɨɣɧɵɯ ɧɟɬ ɷɧɞɨɫɩɟɪɦɚ (Singh, 1978). 

Ɏɨɪɦɢɪɨɜɚɧɢɟ ɠɟɧɫɤɨɝɨ ɝɚɦɟɬɨɮɢɬɚ ɭ ɯɜɨɣɧɵɯ ɪɚɫɬɟɧɢɣ ɧɚɱɢɧɚɟɬɫɹ ɩɪɢɦɟɪɧɨ 
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ɧɚ ɩɨɥɩɭɬɢ ɞɨ ɨɩɥɨɞɨɬɜɨɪɟɧɢɹ, ɬɨɝɞɚ ɤɚɤ ɭ ɩɨɤɪɵɬɨɫɟɦɟɧɧɨɣ ɷɤɜɢɜɚɥɟɧɬɧɨɣ 

ɬɤɚɧɢ ɷɧɞɨɫɩɟɪɦɚ ɪɚɡɜɢɜɚɟɬɫɹ ɬɨɥɶɤɨ ɩɨɫɥɟ ɨɩɥɨɞɨɬɜɨɪɟɧɢɹ (Ohad et al., 1996; 

Grossniklaus et al., 1998; Luo et al., 1999). 

ɉɪɢ ɨɩɥɨɞɨɬɜɨɪɟɧɢɢ ɞɜɭɯ ɢ ɛɨɥɟɟ ɹɣɰɟɤɥɟɬɨɤ ɩɪɨɢɫɯɨɞɢɬ ɨɛɪɚɡɨɜɚɧɢɟ 

ɧɟɫɤɨɥɶɤɢɯ ɷɦɛɪɢɨɧɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɨɬ ɪɚɡɧɵɯ ɨɩɵɥɢɬɟɥɟɣ, ɜ ɨɞɧɨɦ 

ɦɟɝɚɝɚɦɟɬɨɮɢɬɟ (Ɍɪɟɬɶɹɤɨɜɚ, 2009) 

Ɂɢɝɨɬɢɱɟɫɤɢɣ ɷɦɛɪɢɨɝɟɧɟɡ ɞɟɥɢɬɫɹ ɧɚ ɬɪɢ ɞɨɦɢɧɢɪɭɸɳɢɟ ɮɚɡɵ: 

ɩɪɨɷɦɛɪɢɨɝɟɧɟɡ, ɪɚɧɧɢɣ ɷɦɛɪɢɨɝɟɧɟɡ ɢ ɩɨɡɞɧɢɣ (Singh, 1978). Ⱦɚɧɧɵɟ ɨ ɫɜɹɡɢ 

ɦɟɠɞɭ ɪɚɡɦɟɪɨɦ ɡɚɪɨɞɵɲɚ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ ɪɚɡɜɢɬɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 

ɪɢɫ.2. 

ɉɪɨɷɦɛɪɢɨɝɟɧɟɡ ɩɪɨɢɫɯɨɞɢɬ ɨɬ ɩɟɪɜɨɝɨ ɞɟɥɟɧɢɹ ɜɩɥɨɬɶ ɞɨ ɞɨ ɭɞɥɢɧɟɧɢɹ 

ɫɭɫɩɟɧɡɨɪɚ. Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨ ɨɩɢɫɚɬɶ ɩɪɨɰɟɫɫ ɩɪɨɷɦɛɪɢɨɝɟɧɟɡɚ, 

ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɱɟɪɤɧɭɬɶ, ɱɬɨ ɨɧ ɩɪɨɢɫɯɨɞɢɬ ɜɧɭɬɪɢ ɚɪɯɟɝɨɧɢɹ. əɞɪɨ 

ɹɣɰɟɤɥɟɬɤɢ ɞɟɥɢɬɫɹ ɞɜɚɠɞɵ, ɨɛɪɚɡɭɹ ɱɟɬɵɪɟ ɹɞɪɚ, ɤɨɬɨɪɵɦ ɧɟɨɛɯɨɞɢɦɨ 

ɨɩɭɫɬɢɬɶɫɹ ɜ ɨɫɧɨɜɚɧɢɟ ɩɪɨɷɦɛɪɢɨ. ɉɨɫɥɟ ɷɬɨɝɨ ɤɚɠɞɨɟ ɢɡ ɹɞɟɪ ɞɟɥɢɬɫɹ 

ɜɟɪɬɢɤɚɥɶɧɨ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɞɜɭɯ ɨɞɢɧɚɤɨɜɵɯ ɹɪɭɫɨɜ ɤɥɟɬɨɤ 

(Misra, 1994). Ⱦɚɥɟɟ ɹɪɭɫɵ ɞɟɥɹɬɫɹ ɫɧɨɜɚ, ɮɨɪɦɢɪɭɹ ɱɟɬɵɪɟ ɭɪɨɜɧɹ: ɞɜɚ 

ɷɦɛɪɢɨɧɚɥɶɧɵɯ, ɫɭɫɩɟɧɡɨɪɧɵɣ ɢ ɜɟɪɯɧɢɣ ɹɪɭɫ (von Aderkas et al., 1991). Ɍɚɤɢɦ 

ɨɛɪɚɡɨɦ, ɷɦɛɪɢɨɝɟɧɟɡ ɯɜɨɣɧɵɯ ɩɪɨɯɨɞɢɬ ɧɟɫɤɨɥɶɤɨ ɷɬɚɩɨɜ ɹɞɟɪɧɨɝɨ 

ɞɭɛɥɢɪɨɜɚɧɢɹ ɛɟɡ ɰɢɬɨɤɢɧɟɡɚ, ɱɬɨɛɵ ɜɫɬɭɩɢɬɶ ɜ ɫɜɨɛɨɞɧɭɸ ɹɞɟɪɧɭɸ ɮɚɡɭ ɩɨɫɥɟ 

ɨɩɥɨɞɨɬɜɨɪɟɧɢɹ, ɫɨɩɪɨɜɨɠɞɚɟɦɭɸ ɤɥɟɬɤɭɥɹɪɢɡɚɰɢɸ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɞɜɭɯ 

ɹɪɭɫɨɜ ɤɥɟɬɨɤ ɢ ɜɨɫɶɦɢɤɥɟɬɨɱɧɨɝɨ ɩɪɨɷɦɛɪɢɨ. 

ȼɫɺ ɷɬɨ ɩɪɢɜɨɞɢɬ ɤ ɬɨɦɭ, ɱɬɨ ɩɨɥɭɱɢɜɲɢɣɫɹ 16-ɤɥɟɬɨɱɧɵɣ ɩɪɨɷɦɛɪɢɨ 

ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɨɞɢɧɚɤɨɜɵɟ ɤɥɟɬɤɢ, ɤɨɬɨɪɵɟ ɨɬɥɢɱɚɸɬɫɹ ɥɢɲɶ ɦɟɫɬɨɦ 

ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝ ɞɪɭɝɚ. ɋɭɫɩɟɧɡɨɪɧɵɣ ɹɪɭɫ ɤɥɟɬɨɤ, ɤɨɬɨɪɵɣ 

ɹɜɥɹɟɬɫɹ ɬɪɟɬɶɢɦ, ɭɞɥɢɧɹɟɬɫɹ ɢ ɩɪɨɬɚɥɤɢɜɚɟɬ ɜɟɪɯɧɢɣ ɹɪɭɫ ɜ ɬɤɚɧɶ ɝɚɦɟɬɨɮɢɬɚ. 

ɇɚ ɷɬɨɦ ɫɬɚɞɢɹ ɩɪɨɷɦɛɪɢɨɝɟɧɟɡɚ ɨɤɚɧɱɢɜɚɟɬɫɹ ɢ ɧɚɱɢɧɚɟɬɫɹ ɫɬɚɞɢɹ ɪɚɧɧɟɝɨ 

ɷɦɛɪɢɨɝɟɧɟɡɚ. 
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Ɍɚɛɥɢɰɚ 1 – ɋɬɚɞɢɢ ɷɦɛɪɢɨɝɟɧɟɡɚ ɡɢɝɨɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ ɜ ɪɚɡɧɵɟ 

ɩɟɪɢɨɞɵ ɜɪɟɦɟɧɢ (Ɍɪɟɬɶɹɤɨɜɚ, 2009). 

 
 

Ɂɚɬɟɦ ɧɚɫɬɭɩɚɟɬ ɫɬɚɞɢɹ ɪɚɧɧɟɝɨ  ɷɦɛɪɢɨɝɟɧɟɡɚ, ɤɨɬɨɪɚɹ ɞɥɢɬɫɹ ɞɨ 

ɭɫɬɚɧɨɜɥɟɧɢɹ ɤɨɪɧɟɜɨɣ ɦɟɪɢɫɬɟɦɵ. ȼɨ ɜɪɟɦɹ ɪɚɧɧɟɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ 

ɧɚɛɥɸɞɚɟɬɫɹ ɭɞɥɢɧɟɧɢɟ ɤɥɟɬɨɤ ɩɟɪɜɢɱɧɨɝɨ ɫɭɫɩɟɧɡɨɪɚ (von Aderkas et al., 1991). 

Ⱦɚɧɧɵɣ ɪɨɫɬ ɢɞɟɬ ɫ ɧɟɨɞɢɧɚɤɨɜɨɣ ɫɤɨɪɨɫɬɶɸ, ɧɚɛɥɸɞɚɟɬɫɹ ɤɥɢɜɚɠ, 

ɫɜɨɣɫɬɜɟɧɧɵɣ ɩɪɟɞɫɬɚɜɢɬɟɥɹɦ ɫɟɦɟɣɫɬɜɚ Pinaceaе, ɧɚ ɱɟɬɵɪɟ ɧɟɡɚɜɢɫɢɦɵɟ ɞɪɭɝ 

ɨɬ ɞɪɭɝɚ ɟɞɢɧɢɰɵ. Ɉɛɪɚɡɭɸɬɫɹ ɷɦɛɪɢɨɧɚɥɶɧɵɟ ɝɥɨɛɭɥɵ, ɧɚ ɤɨɧɰɟ ɤɨɬɨɪɵɯ 
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ɩɪɨɢɫɯɨɞɢɬ ɞɟɥɟɧɢɟ ɢ ɨɬɦɢɪɚɧɢɟ ɷɦɛɪɢɨɧɚɥɶɧɵɯ ɬɪɭɛɨɤ, ɩɨɡɜɨɥɹɸɳɢɣ 

ɩɪɨɞɜɢɝɚɬɶɫɹ ɜɝɥɭɛɶ ɬɤɚɧɟɣ ɦɟɝɚɝɚɦɟɬɨɮɢɬɚ. ȼɨ ɜɪɟɦɹ ɞɚɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɧɚ 

ɦɟɫɬɟ ɫɬɚɪɨɣ ɷɦɛɪɢɨɧɚɥɶɧɨɣ ɬɪɭɛɤɢ, ɤɨɬɨɪɚɹ ɩɪɟɬɟɪɩɟɜɚɟɬ ɞɟɝɟɧɟɪɚɰɢɸ, 

ɩɨɹɜɥɹɟɬɫɹ ɧɨɜɚɹ. 

ɉɨɥɢɷɦɛɪɢɨɧɢɹ ɹɜɥɹɟɬɫɹ ɯɚɪɚɤɬɟɪɧɵɦ ɫɜɨɣɫɬɜɨɦ ɝɨɥɨɫɟɦɟɧɧɵɯ 

ɪɚɫɬɟɧɢɣ ɢ ɜɵɞɟɥɹɟɬɫɹ ɞɜɚ ɜɢɞɚ ɩɨɞɨɛɧɨɝɨ ɹɜɥɟɧɢɹ: ɩɪɨɫɬɚɹ ɩɨɥɢɦɷɛɪɢɨɧɢɹ ɢ 

ɤɥɢɜɚɠɧɚɹ. ȼ ɫɥɭɱɚɟ ɩɪɨɫɬɨɣ ɩɨɥɢɷɦɛɪɢɨɧɢɢ ɩɪɨɢɫɯɨɞɢɬ ɨɩɥɨɞɨɬɜɨɪɟɧɢɟ 

ɧɟɫɤɨɥɶɤɢɯ ɹɣɰɟɤɥɟɬɨɤ. ɗɬɨ ɛɵɥɨ ɩɨɤɚɡɚɧɨ ɧɚ ɩɪɢɦɟɪɟ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɪɨɞɚ 

Picea (Chowdhary, 1962), ɝɞɟ ɤɚɠɞɵɣ ɩɪɨɷɦɛɪɢɨ ɝɟɧɟɬɢɱɟɫɤɢ ɨɬɥɢɱɚɟɬɫɹ, ɬɚɤ 

ɤɚɤ ɹɜɥɹɟɬɫɹ ɪɟɡɭɥɶɬɚɬɨɦ ɨɩɥɨɞɨɬɜɨɪɟɧɢɹ ɝɚɦɟɬ ɢɡ ɪɚɡɧɵɯ ɩɵɥɶɰɟɜɵɯ ɡɟɪɟɧ. 

ȼɨ ɜɪɟɦɹ ɤɥɢɜɚɠɧɨɣ ɩɨɥɢɷɦɛɪɢɨɧɢɢ ɨɬɦɟɱɚɟɬɫɹ ɨɛɪɚɡɨɜɚɧɢɟ 

ɝɟɧɟɬɢɱɟɫɤɢ ɨɞɢɧɚɤɨɜɵɯ ɷɦɛɪɢɨ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɫɥɟɞɫɬɜɢɟɦ ɪɚɡɞɟɥɟɧɢɹ ɩɟɪɜɨɝɨ 

ɷɦɛɪɢɨ. Ɋɨɞ Pinus ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɢɦɟɧɧɨ ɤɥɢɜɚɠɧɨɣ ɩɨɥɢɷɦɛɪɢɨɧɢɟɣ. 

(Chowdhary, 1962; Misra, 1994). ɉɨɥɢɷɦɛɪɢɨɧɢɹ ɩɪɢɜɨɞɢɬ ɤ ɤɨɧɤɭɪɟɧɰɢɢ 

ɦɟɠɞɭ ɡɚɪɨɞɵɲɚɦɢ, ɢɡ-ɡɚ ɱɟɝɨ ɜɵɠɢɜɚɟɬ ɬɨɥɶɤɨ ɧɚɢɛɨɥɟɟ ɪɚɡɜɢɬɵɣ. ɑɬɨ 

ɤɚɫɚɟɬɫɹ ɨɫɬɚɥɶɧɵɯ, ɬɨ ɨɧɢ ɞɟɝɟɧɟɪɢɪɭɸɬ (Gupta, Grob, 1995). 

ɉɨɫɥɟ ɬɨɝɨ ɤɚɤ ɩɪɨɢɫɯɨɞɢɬ ɡɚɥɨɠɟɧɢɢ ɚɩɢɤɚɥɶɧɵɯ ɦɟɪɢɫɬɟɦ ɩɨɛɟɝɚ ɢ 

ɤɨɪɧɹ ɜ ɷɦɛɪɢɨɧɚɥɶɧɨɣ ɦɚɫɫɟ ɤɥɟɬɨɤ ɧɚɫɬɭɩɚɟɬ ɩɟɪɟɯɨɞ ɤ ɫɬɚɞɢɢ ɩɨɡɞɧɟɝɨ 

ɷɦɛɪɢɨɝɟɧɟɡɚ. ȼ ɞɚɥɶɧɟɣɲɟɦ ɛɭɞɟɬ ɧɚɛɥɸɞɚɬɶɫɹ ɝɢɫɬɨɝɟɧɟɡ, ɚ ɬɚɤɠɟ 

ɧɚɤɨɩɥɟɧɢɟ ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ ɜ ɤɥɟɬɤɚɯ (Ɍɪɟɬɶɹɤɨɜɚ, 2008). ɉɨɞ 

ɝɢɫɬɨɝɟɧɟɡɨɦ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɩɨɧɢɦɚɟɬɫɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɦɟɪɢɫɬɟɦ, ɬɚɤ ɤɚɤ ɜ 

ɷɬɨ ɜɪɟɦɹ ɩɪɨɢɫɯɨɞɢɬ ɢɧɬɟɧɫɢɜɧɨɟ ɨɛɪɚɡɨɜɚɧɢɟ ɦɟɪɢɫɬɟɦ ɤɨɪɧɹ, ɚ ɬɚɤɠɟ 

ɩɨɛɟɝɚ, ɜɩɥɨɬɶ ɞɨ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɨɥɧɨɰɟɧɧɨɝɨ ɡɚɪɨɞɵɲɚ ɫ ɜɢɞɢɦɵɦɢ 

ɪɚɡɜɢɬɵɦɢ ɫɟɦɹɞɨɥɹɦɢ (Singh, 1978; Ɍɪɟɬɶɹɤɨɜɚ, 1990). ȼɨ ɜɪɟɦɹ ɩɨɡɞɧɟɝɨ 

ɷɦɛɪɢɨɝɟɧɟɡɚ ɡɚɪɨɞɵɲ ɪɚɫɬɟɬ ɞɨ ɫɨɡɪɟɜɚɧɢɹ ɷɦɛɪɢɨɧɚ: ɝɢɩɨɤɨɬɢɥɶ ɢ ɫɟɦɹɞɨɥɢ 

ɭɞɥɢɧɹɸɬɫɹ, ɩɪɨɢɫɯɨɞɢɬ ɨɛɪɚɡɨɜɚɧɢɟ ɫɨɫɭɞɢɫɬɨɣ ɬɤɚɧɢ. ɍ ɡɪɟɥɨɝɨ ɡɚɪɨɞɵɲɚ 

ɦɨɠɧɨ ɧɚɛɥɸɞɚɬɶ ɫɟɦɹɞɨɥɢ, ɰɟɧɬɪɚɥɶɧɵɣ ɰɢɥɢɧɞɪ, ɚɩɟɤɫ ɩɨɛɟɝɚ, ɤɨɪɧɹ ɢ 

ɤɨɪɧɟɜɨɣ ɱɟɯɥɢɤ, ɭ ɤɨɬɨɪɨɝɨ ɜɧɭɬɪɢ ɮɨɪɦɢɪɭɟɬɫɹ ɤɨɥɨɧɤɚ (von Aderkas et al., 

1991). 

Ɂɚɪɨɞɵɲɢ ɯɜɨɣɧɵɯ ɪɚɫɬɭɬ ɢ ɪɚɡɜɢɜɚɟɬɫɹ ɜ «ɤɨɪɪɨɡɢɨɧɧɨɣ ɩɨɥɨɫɬɢ» 
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ɜɧɭɬɪɢ ɠɟɧɫɤɨɝɨ ɝɚɦɟɬɨɮɢɬɚ. Ɂɚɩɪɨɝɪɚɦɦɢɪɨɜɚɧɧɚɹ ɫɦɟɪɬɶ ɠɟɧɫɤɢɯ 

ɦɟɝɚɝɚɦɟɬɨɮɢɬɨɜɧɵɯ ɤɥɟɬɨɤ, ɩɪɢɦɵɤɚɸɳɢɯ ɤ ɤɨɪɪɨɡɢɨɧɧɨɣ ɩɨɥɨɫɬɢ, 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɢɬɚɬɟɥɶɧɵɟ ɜɟɳɟɫɬɜɚ, ɤɨɬɨɪɵɟ ɩɨɝɥɨɳɚɸɬɫɹ ɪɚɫɬɭɳɢɦ 

ɷɦɛɪɢɨɧɨɦ, ɤɨɬɨɪɵɣ ɪɚɫɲɢɪɹɟɬɫɹ ɬɚɤ, ɱɬɨ ɷɦɛɪɢɨɧ ɜɫɟɝɞɚ ɬɟɫɧɨ ɩɪɢɥɚɝɚɟɬɫɹ ɤ 

ɨɤɪɭɠɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɦɟɝɚɝɚɦɟɬɨɮɢɬɚ. 

 
1.3 ɋɨɦɚɬɢɱɟɫɤɢɣ ɷɦɛɪɢɨɝɟɧɟɡ ɜ ɤɭɥɶɬɭɪɟ in vitro 

 
 

ɋɪɟɞɢ ɠɢɜɵɯ ɨɪɝɚɧɢɡɦɨɜ ɬɨɥɶɤɨ ɪɚɫɬɟɧɢɹ ɫɩɨɫɨɛɧɵ ɩɪɨɢɡɜɨɞɢɬɶ 

ɦɨɪɮɨɥɨɝɢɱɟɫɤɢ ɭɫɬɨɣɱɢɜɵɟ ɢ ɠɢɡɧɟɫɩɨɫɨɛɧɵɟ ɷɦɛɪɢɨɧɵ, ɤɨɬɨɪɵɟ 

ɜɩɨɫɥɟɞɫɬɜɢɢ ɫɩɨɫɨɛɧɵ ɨɛɪɚɡɨɜɵɜɚɬɶ ɰɟɥɵɟ ɪɚɫɬɟɧɢɹ, ɢɡ 

ɧɟɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɵɯ ɫɨɦɚɬɢɱɟɫɤɢɯ ɤɥɟɬɨɤ. ȼɩɟɪɜɵɟ ɫɨɦɚɬɢɱɟɫɤɢɟ 

ɡɚɪɨɞɵɲɢ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɢɡ ɤɥɟɬɨɤ ɦɨɪɤɨɜɢ ɛɨɥɟɟ 60 ɥɟɬ ɧɚɡɚɞ (Steward et al., 

1958), ɩɨɫɥɟ ɱɟɝɨ ɞɚɧɧɵɣ ɩɨɬɟɧɰɢɚɥ ɛɵɥ ɩɪɢɡɧɚɧ ɢ ɦɧɨɝɨɱɢɫɥɟɧɧɨ ɢɫɩɨɥɶɡɨɜɚɧ 

ɞɥɹ ɪɟɝɟɧɟɪɚɰɢɢ ɪɚɫɬɟɧɢɣ ɢɡ ɤɥɟɬɨɱɧɵɯ ɤɭɥɶɬɭɪ, ɚ ɬɚɤɠɟ ɤɚɤ ɩɨɬɟɧɰɢɚɥɶɧɚɹ 

ɦɨɞɟɥɶ ɞɥɹ ɢɡɭɱɟɧɢɹ ɪɚɧɧɢɯ ɪɟɝɭɥɹɬɨɪɧɵɯ ɢ ɦɨɪɮɨɝɟɧɟɬɢɱɟɫɤɢɯ ɫɨɛɵɬɢɣ ɜ 

ɷɦɛɪɢɨɝɟɧɟɡɟ ɪɚɫɬɟɧɢɣ. 

Ⱥɧɚɥɢɡ ɥɢɬɟɪɚɬɭɪɵ ɩɨɤɚɡɚɥ, ɱɬɨ ɡɚ ɩɨɫɥɟɞɧɢɟ ɧɟɫɤɨɥɶɤɨ ɥɟɬ ɩɪɨɢɡɨɲɟɥ 

ɪɟɡɤɢɣ ɩɨɞɴɟɦ ɢɧɬɟɪɟɫɚ ɤ ɩɪɨɰɟɫɫɭ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ. Ɂɧɚɱɢɬɟɥɶɧɨ 

ɜɵɪɨɫɥɨ ɱɢɫɥɨ ɜɢɞɨɜ, ɤɨɬɨɪɵɟ ɬɟɩɟɪɶ ɦɨɝɭɬ ɛɵɬɶ ɪɟɝɟɧɟɪɢɪɨɜɚɧɵ ɢɡ ɤɥɟɬɨɱɧɵɯ 

ɤɭɥɶɬɭɪ ɜ ɰɟɥɵɟ ɪɚɫɬɟɧɢɹ ɩɨɫɪɟɞɫɬɜɨɦ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ. ȼɫɬɪɟɱɚɸɬɫɹ ɫɨɬɧɢ 

ɢɫɫɥɟɞɨɜɚɧɢɣ, ɨɩɢɫɵɜɚɸɳɢɯ ɫɩɟɰɢɮɢɱɟɫɤɢɟ ɦɚɧɢɩɭɥɹɰɢɢ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ 

ɜɥɢɹɧɢɹ ɧɚ ɩɪɨɰɟɫɫ ɪɚɡɜɢɬɢɹ ɫɨɦɚɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ ɢ ɢɧɞɭɤɰɢɢ 

ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɪɚɡɥɢɱɧɵɯ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ, ɫɚɞɨɜɨɞɱɟɫɤɢɯ 

ɢ ɥɟɫɧɵɯ ɜɢɞɨɜ ɪɚɫɬɟɧɢɣ. 

ɋɨɦɚɬɢɱɟɫɤɢɣ ɷɦɛɪɢɨɝɟɧɟɡ - ɷɬɨ ɩɪɨɰɟɫɫ ɪɚɡɜɢɬɢɹ, ɩɨɫɪɟɞɫɬɜɨɦ ɤɨɬɨɪɨɝɨ 

ɫɨɦɚɬɢɱɟɫɤɚɹ ɤɥɟɬɤɚ ɢɥɢ ɝɪɭɩɩɚ ɫɨɦɚɬɢɱɟɫɤɢɯ ɤɥɟɬɨɤ ɞɚɟɬ ɧɚɱɚɥɨ ɡɚɪɨɞɵɲɭ, 

ɫɩɨɫɨɛɧɨɝɨ ɪɚɡɜɢɬɶɫɹ ɜ ɟɞɢɧɨɟ ɰɟɥɨɟ ɪɚɫɬɟɧɢɟ (Ȼɟɥɨɪɭɫɫɨɜɚ, 2008). Ⱦɚɧɧɵɣ 

ɩɪɨɰɟɫɫ   ɨɫɧɨɜɚɧ   ɧɚ   ɫɜɨɣɫɬɜɟ   ɬɨɬɢɩɨɬɟɧɬɧɨɫɬɢ   ɤɥɟɬɨɤ.   ɋɨɦɚɬɢɱɟɫɤɢɣ 

ɷɦɛɪɢɨɝɟɧɟɡ   ɦɨɠɟɬ   ɛɵɬɶ   ɢɧɢɰɢɢɪɨɜɚɧ   ɧɟɫɤɨɥɶɤɢɦɢ   ɩɭɬɹɦɢ:   ɉɪɹɦɨɣ 
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ɷɦɛɪɢɨɝɟɧɟɡ ɢɡ ɨɬɞɟɥɶɧɵɯ ɤɥɟɬɨɤ ɱɟɪɟɡ ɬɨɬɢɩɨɬɟɧɬɧɨɟ ɡɢɝɨɬɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ. 

Ⱦɚɧɧɵɣ ɩɪɨɰɟɫɫ ɩɪɨɢɫɯɨɞɢɬ ɛɟɡ ɷɬɚɩɚ ɤɚɥɥɭɫɨɨɛɪɚɡɨɜɚɧɢɹ ɢ ɷɦɛɪɢɨɢɞ 

ɪɚɡɜɢɜɚɟɬɫɹ ɢɡ ɩɪɨɷɦɛɪɢɨɝɟɧɧɵɯ ɢ ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɵɯ ɤɥɟɬɨɤ. ɇɟɩɪɹɦɨɣ 

ɷɦɛɪɢɨɝɟɧɟɡ ɩɪɨɢɫɯɨɞɢɬ ɨɬ ɤɥɚɫɬɟɪɚ ɷɦɛɪɢɨɝɟɧɧɵɯ ɤɥɟɬɨɤ, ɫɨɫɬɚɜɥɹɸɳɢɯ 

ɤɚɥɥɭɫ. Ɉɛɪɚɡɭɸɬɫɹ ɩɪɨɷɦɛɪɢɨɧɚɥɶɧɵɟ ɫɬɪɭɤɬɭɪɵ, ɚ ɡɚɬɟɦ ɢ ɛɢɩɨɥɹɪɧɵɟ 

ɷɦɛɪɢɨɢɞɵ. Ɂɞɟɫɶ ɭɠɟ ɝɥɚɜɧɭɸ ɪɨɥɶ ɢɝɪɚɸɬ«ɢɧɞɭɰɢɪɨɜɚɧɧɵɟ ɷɦɛɪɢɨɝɟɧɧɵɟ 

ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɵɟ ɤɥɟɬɤɢ». 

ɉɟɪɟɯɨɞ ɨɬ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɤ ɷɦɛɪɢɨɝɟɧɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɩɪɟɞɩɨɥɚɝɚɟɬ ɩɨɞ 

ɫɨɛɨɣ ɫɨɝɥɚɫɨɜɚɧɧɵɟ ɢɡɦɟɧɟɧɢɹ ɧɚ ɧɟɫɤɨɥɶɤɢɯ ɭɪɨɜɧɹɯ, ɩɪɨɢɡɜɨɞɢɦɵɟ 

ɷɤɡɨɝɟɧɧɵɦɢ ɪɟɝɭɥɹɬɨɪɚɦɢ ɪɨɫɬɚ ɪɚɫɬɟɧɢɣ (Klimaszewska K. et al 2007). 

ȼɩɨɫɥɟɞɫɬɜɢɢ ɪɟɝɭɥɹɬɨɪɵ ɪɨɫɬɚ ɪɚɫɬɟɧɢɣ, ɧɚɪɚɜɧɟ ɫ ɮɢɡɢɱɟɫɤɢɦɢ ɢ 

ɯɢɦɢɱɟɫɤɢɦɢ ɨɛɪɚɛɨɬɤɚɦɢ, ɪɟɝɭɥɢɪɭɸɬ ɩɟɪɟɯɨɞ ɦɟɠɞɭ ɤɚɠɞɨɣ ɫɬɚɞɢɟɣ 

ɷɦɛɪɢɨɧɚɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ ɜɩɥɨɬɶ ɞɨ ɩɪɟɜɪɚɳɟɧɢɹ ɡɚɪɨɞɵɲɚ ɜ ɪɚɫɬɟɧɢɹ (Sharp 

et al., 1980). 

ɋɨɦɚɬɢɱɟɫɤɢɣ ɷɦɛɪɢɨɝɟɧɟɡ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɷɦɛɪɢɨɩɨɞɨɛɧɵɟ 

ɫɬɪɭɤɬɭɪɵ, ɢɥɢ ɷɦɛɪɢɨɢɞɵ - ɡɚɱɚɬɤɢ ɪɚɫɬɟɧɢɣ, ɢɡ ɨɬɞɟɥɶɧɵɯ ɫɨɦɚɬɢɱɟɫɤɢɯ 

ɤɥɟɬɨɤ ɢɥɢ ɢɯ ɝɪɭɩɩ. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɫ ɷɬɢɦ ɷɦɛɪɢɨɢɞ ɪɚɡɜɢɜɚɟɬɫɹ ɩɨɞ ɜɥɢɹɧɢɟɦ 

ɢɦɟɸɳɟɣɫɹ ɭ ɧɟɝɨ ɝɨɪɦɨɧɚɥɶɧɨɣ ɪɟɝɭɥɹɬɨɪɧɨɣ ɫɢɫɬɟɦɵ, ɢɡɧɚɱɚɥɶɧɨ 

ɩɪɟɞɫɬɚɜɥɹɹ ɫɨɛɨɣ ɰɟɥɵɣ ɨɪɝɚɧɢɡɦ ɫ ɩɨɛɟɝɚɦɢ ɢ ɤɨɪɧɹɦɢ. ȼ ɩɪɨɰɟɫɫɟ ɫɜɨɟɝɨ 

ɦɨɪɮɨɝɟɧɟɡɚ ɷɦɛɪɢɨɢɞɵ ɩɪɨɯɨɞɹɬ ɫɥɟɞɭɸɳɢɟ ɫɬɚɞɢɢ ɪɚɡɜɢɬɢɹ: ɲɚɪɨɜɢɞɧɭɸ, 

ɫɟɪɞɰɟɜɢɞɧɭɸ ɢ ɬɨɪɩɟɞɨɨɛɪɚɡɧɭɸ. 

ɋɨɛɵɬɢɹ ɨɩɥɨɞɨɬɜɨɪɟɧɢɹ ɢ ɩɨɫɥɟɞɭɸɳɟɝɨ ɪɚɡɜɢɬɢɹ ɷɦɛɪɢɨɧɚ ɨɛɵɱɧɨ 

ɩɪɨɢɫɯɨɞɹɬ ɝɥɭɛɨɤɨ ɜ ɬɤɚɧɹɯ ɦɚɬɟɪɢ. Ɋɚɧɧɢɣ ɷɦɛɪɢɨɧ ɤɪɨɲɟɱɧɵɣ ɢ ɨɤɪɭɠɟɧ 

ɤɚɤ ɷɧɞɨɫɩɟɪɦɨɦ, ɬɚɤ ɢ ɦɚɬɟɪɢɧɫɤɢɦɢ ɤɥɟɬɤɚɦɢ. ɏɨɬɹ ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɟ 

ɨɩɢɫɚɧɢɟ ɪɚɡɜɢɬɢɹ ɷɦɛɪɢɨɧɚ ɲɢɪɨɤɨ ɪɟɝɢɫɬɪɢɪɨɜɚɥɨɫɶ ɫ ɩɨɦɨɳɶɸ 

ɦɢɤɪɨɫɤɨɩɢɢ, ɦɨɥɟɤɭɥɹɪɧɵɣ ɢ ɛɢɨɯɢɦɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɪɚɧɧɟɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ 

ɜɫɟ ɟɳɺ ɡɚɬɪɭɞɧɟɧ ɢɡ-ɡɚ ɮɢɡɢɱɟɫɤɨɣ ɧɟɞɨɫɬɭɩɧɨɫɬɢ. Ʉɚɤ ɫɥɟɞɫɬɜɢɟ, ɧɟ ɬɚɤ ɦɧɨɝɨ 

ɢɡɜɟɫɬɧɨ ɨ ɝɟɧɚɯ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɪɚɧɧɟɦ ɷɦɛɪɢɨɝɟɧɟɡɟ ɜɵɫɲɢɯ ɪɚɫɬɟɧɢɣ, ɢ ɟɳɟ 

ɦɟɧɶɲɟ ɢɡɜɟɫɬɧɨ ɨɛ ɢɯ ɪɟɝɭɥɹɰɢɢ. 

ɋɨɦɚɬɢɱɟɫɤɢɣ ɷɦɛɪɢɨɝɟɧɟɡ   ɜ   ɧɚɫɬɨɹɳɟɟ   ɜɪɟɦɹ   ɹɜɥɹɟɬɫɹ   ɤɪɚɣɧɟ 
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ɩɨɩɭɥɹɪɧɵɦ ɦɟɬɨɞɨɦ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɪɚɫɬɟɧɢɣ. ɗɬɨɬ ɮɚɤɬ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ 

ɬɟɦ, ɱɬɨ ɛɨɥɟɟ ɩɨɥɨɜɢɧɵ ɨɩɭɛɥɢɤɨɜɚɧɧɵɯ ɪɚɛɨɬ ɩɨ ɜɵɪɚɳɢɜɚɧɢɸ ɪɚɫɬɟɧɢɣ in 

vitro ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɞɨɥɸ ɢɫɩɨɥɶɡɨɜɚɜɲɢɯ ɫɨɦɚɬɢɱɟɫɤɢɣ ɷɦɛɪɢɨɝɟɧɟɡ ɜ ɫɜɨɢɯ 

ɷɤɫɩɟɪɢɦɟɧɬɚɯ (Ɍɪɟɬɶɹɤɨɜɚ, ɉɚɤ,2028). ɋɩɨɫɨɛ ɦɢɤɪɨɤɥɨɧɚɥɶɧɨɝɨ 

ɪɚɡɦɧɨɠɟɧɢɹ – ɷɮɮɟɤɬɢɜɧɵɣ ɦɟɬɨɞ ɛɵɫɬɪɨɝɨ ɢ ɦɚɫɫɨɜɨɝɨ ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɚ, 

ɩɨɡɜɨɥɹɸɳɢɣ ɜɨɫɩɪɨɢɡɜɨɞɢɬɶ ɝɟɧɟɬɢɱɟɫɤɢ ɭɥɭɱɲɟɧɧɵɣ ɜɚɪɢɚɧɬɵ. 

ɋɨɦɚɬɢɱɟɫɤɢɣ ɷɦɛɪɢɨɝɟɧɟɡ ɞɚɟɬ ɛɨɥɶɲɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɩɟɪɟɞ ɞɪɭɝɢɦɢ 

ɦɟɬɨɞɢɤɚɦɢ ɜ ɬɟɯɧɨɥɨɝɢɢ ɜ ɥɟɫɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɥɟɫɨɜɨɫɫɬɚɧɨɜɥɟɧɢɢ. 

ɋɨɦɚɬɢɱɟɫɤɢɣ ɷɦɛɪɢɨɝɟɧɟɡ ɢɦɟɟɬ ɦɧɨɠɟɫɬɜɨ ɩɪɢɦɟɧɟɧɢɣ, ɬɚɤɢɯ ɤɚɤ: 

 ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɤɚɱɟɫɬɜɟ ɦɨɞɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɜ ɷɦɛɪɢɨɥɨɝɢɱɟɫɤɢɯ 

ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɢ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɤɥɟɬɨɱɧɵɯ, ɦɨɥɟɤɭɥɹɪɧɵɯ ɢ ɝɟɧɟɬɢɱɟɫɤɢɯ 

ɦɟɯɚɧɢɡɦɨɜ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɩɪɢɨɛɪɟɬɟɧɢɢ ɤɨɦɩɟɬɟɧɰɢɢ ɞɥɹ ɫɨɦɚɬɢɱɟɫɤɨɝɨ 

ɷɦɛɪɢɨɝɟɧɟɡɚ ɢɥɢ ɞɢɮɮɟɪɟɧɰɢɪɨɜɤɢ ɤɥɟɬɨɤ; 

 ɦɚɫɲɬɚɛɧɨɟ ɪɚɡɦɧɨɠɟɧɢɟ ɢɡɛɪɚɧɧɵɯ ɝɟɧɨɬɢɩɨɜ; 

 ɩɪɨɢɡɜɨɞɫɬɜɨ ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɫɟɦɹɧ; 

 ɤɨɧɫɟɪɜɚɰɢɹ ɡɚɪɨɞɵɲɟɜɨɣ ɩɥɚɡɦɵ; 

 ɢɫɫɥɟɞɨɜɚɧɢɟ ɦɟɬɨɞɨɜ ɪɟɝɟɧɟɪɚɰɢɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɛɢɨɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɦɟɬɨɞɵ, ɬɚɤɢɟ ɤɚɤ ɝɟɧɟɬɢɱɟɫɤɚɹ ɬɪɚɧɫɮɨɪɦɚɰɢɹ, 

ɫɨɦɚɤɥɨɧɚɥɶɧɵɟ ɜɚɪɢɚɰɢɢ, ɦɭɬɚɝɟɧɟɡ in vitro, ɩɪɨɢɡɜɨɞɫɬɜɨ ɝɚɩɥɨɢɞɨɜ ɢ 

ɞɜɭɝɚɩɥɨɢɞɧɵɟ ɪɚɫɬɟɧɢɹ, ɫɨɦɚɬɢɱɟɫɤɚɹ ɝɢɛɪɢɞɢɡɚɰɢɹ ɢ ɫɟɥɟɤɰɢɹ in vitro ɩɪɨɬɢɜ 

ɛɢɨɬɢɱɟɫɤɢɯ ɢɥɢ ɚɛɢɨɬɢɱɟɫɤɢɟ ɫɬɪɟɫɫɨɝɟɧɧɵɯ ɚɝɟɧɬɨɜ (ɒɟɫɬɢɛɪɚɬɨɜ, 2008).. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɨɦɚɬɢɱɟɫɤɢɣ ɷɦɛɪɢɨɝɟɧɟɡ ɹɜɥɹɟɬɫɹ ɦɨɳɧɵɦ ɫɪɟɞɫɬɜɨɦ 

ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɭɫɥɨɜɢɹɯ in vitro. 

Ʉ ɩɪɟɢɦɭɳɟɫɬɜɚɦ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ, ɞɟɥɚɸɳɢɦ ɟɝɨ ɦɨɳɧɵɦ 

ɢɧɫɬɪɭɦɟɧɬɨɦ ɞɥɹ ɪɚɡɦɧɨɠɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɢ ɥɸɛɵɯ ɜɢɞɨɜ ɪɚɫɬɟɧɢɣ ɨɬɧɨɫɹɬ: 

 ɍɫɤɨɪɟɧɧɵɣ ɪɨɫɬ ɷɦɛɪɢɨɧɚɥɶɧɨɣ ɦɚɫɫɵ ɤɥɟɬɨɤ ɧɚ ɫɬɚɞɢɢ 

ɩɪɨɥɢɮɟɪɚɰɢɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ ɧɨɜɵɟ ɨɫɨɛɢ ɧɚɦɧɨɝɨ ɛɵɫɬɪɟɟ, 

ɫɪɚɜɧɢɜɚɹ, ɧɚɩɪɢɦɟɪ, ɫ ɦɟɬɨɞɨɦ ɦɢɤɪɨɱɟɪɟɧɤɨɜɚɧɢɹ; 

 ȼɨɡɦɨɠɧɨɫɬɶ ɤɪɢɨɤɨɧɫɟɪɜɚɰɢɹ   ɷɦɛɪɢɨɬɢɱɟɫɤɨɝɨ   ɤɚɥɥɭɫɚ,   ɱɬɨ 



17  

ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɨɯɪɚɧɟɧɢɟ ɠɢɡɧɟɫɩɨɫɨɛɧɨɫɬɢ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɞɥɢɬɟɥɶɧɨɝɨ 

ɩɪɨɦɟɠɭɬɤɚ ɜɪɟɦɟɧɢ; 

 Ɍɨɱɧɨɟ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɟ ɭɧɢɤɚɥɶɧɨɝɨ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɱɬɨ 

ɹɜɥɹɟɬɫɹ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɩɟɪɟɞ ɩɨɥɨɜɵɦ ɪɚɡɦɧɨɠɟɧɢɟɦ (ɒɟɫɬɢɛɪɚɬɨɜ, 2008).; 

 ȼɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɥɨɧɨɜ ɞɥɹ ɝɟɧɟɬɢɱɟɫɤɢɯ 

ɢɫɫɥɟɞɨɜɚɧɢɣ, ɝɟɧɟɬɢɱɟɫɤɨɣ ɨɰɟɧɤɢ ɫɟɥɟɤɰɢɢ ɞɟɪɟɜɶɟɜ ɢɥɢ ɢɡɭɱɟɧɢɹ 

ɮɟɧɨɬɢɩɢɱɟɫɤɨɣ ɢɡɦɟɧɱɢɜɨɫɬɢ (Pullman G. S., Bucalo K, 2014); 

 ɉɪɨɜɟɪɤɚ ɫɬɚɛɢɥɶɧɨɫɬɢ ɫɟɥɟɤɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɪɚɡɥɢɱɧɵɯ 

ɫɪɟɞɚɯ, ɢɦɢɬɢɪɭɸɳɢɯ ɫɪɟɞɭ ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. ɜ ɨɫɨɛɟɧɧɨɫɬɢ 

«ɷɥɢɬɧɵɯ» ɝɟɧɨɬɢɩɨɜ (Pullman G. S., Bucalo K, 2014); 

 ȼɨɡɦɨɠɧɨɫɬɶ ɜɨɫɩɪɨɢɡɜɨɞɢɬɶ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɬɭɳɢɣ ɤɥɨɧɚɥɶɧɵɣ 

ɦɚɬɟɪɢɚɥ, ɞɟɥɚɹ ɟɝɨ ɭɩɪɚɜɥɟɧɢɟ ɛɨɥɟɟ ɩɪɟɞɫɤɚɡɭɟɦɵɦ, ɚ ɬɚɤɠɟ ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɨ 

ɨɞɧɨɪɨɞɧɨɝɨ ɢ ɛɨɥɟɟ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɩɪɨɞɭɤɬɚ (ɞɪɟɜɟɫɢɧɚ ɢɥɢ ɜɨɥɨɤɧɨ), ɱɬɨ 

ɦɨɠɟɬ ɨɤɚɡɚɬɶ ɜɚɠɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɡɚɬɪɚɬɵ ɢ ɩɟɪɟɪɚɛɨɬɤɭ ɦɚɬɟɪɢɚɥɨɜ (Pullman 

G. S., Bucalo K, 2014); 

Ɉɞɧɚɤɨ, ɩɪɢ ɢɦɟɸɳɢɯɫɹ ɩɪɟɢɦɭɳɟɫɬɜɚɯ ɦɟɬɨɞ ɫɨɦɚɬɢɱɟɫɤɨɝɨ 

ɷɦɛɪɢɨɝɟɧɟɡɚ ɢɦɟɟɬ ɪɹɞ ɩɪɟɝɪɚɞ ɧɚ ɩɭɬɢ ɤ ɨɛɲɢɪɧɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɤɭɥɶɬɭɪ 

ɤɥɟɬɨɤ ɜ ɫɟɥɟɤɰɢɢ. Ʉɚɤ ɨɫɧɨɜɧɭɸ ɫɥɨɠɧɨɫɬɶ ɨɬɦɟɱɚɸɬ ɧɢɡɤɭɸ 

ɪɟɝɟɧɟɪɚɰɢɨɧɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɛɨɥɶɲɢɧɫɬɜɚ ɢɫɯɨɞɧɵɯ ɥɢɧɢɣ ɢ ɫɨɪɬɨɜ 

ɪɚɫɬɟɧɢɣ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɦɨɪɮɨɝɟɧɟɬɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ ɤɭɥɶɬɢɜɢɪɭɟɦɵɯ 

ɬɤɚɧɟɣ ɨɛɭɫɥɨɜɥɢɜɚɟɬɫɹ ɫɨɜɨɤɭɩɧɨɫɬɶɸ ɮɚɤɬɨɪɨɜ: ɨɪɝɚɧɨɦ, ɢɡ ɤɨɬɨɪɨɝɨ 

ɜɵɞɟɥɟɧ ɷɤɫɩɥɚɧɬ; ɭɫɥɨɜɢɹ ɩɪɨɪɚɫɬɚɧɢɹ ɪɚɫɬɟɧɢɣ-ɞɨɧɨɪɨɜ; ɭɫɥɨɜɢɹɦɢ 

ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ; ɝɟɧɨɬɢɩɨɦ; ɫɨɫɬɚɜɨɦ ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɢɬɚɬɟɥɶɧɵɯ ɫɪɟɞ. 

ɋɥɨɠɧɨɫɬɶ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɢ ɞɚɠɟ ɪɚɡɧɨɜɢɞɧɨɫɬɢ 

ɧɟɨɛɯɨɞɢɦɵ ɫɜɨɢ ɭɫɥɨɜɢɹ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɪɚɫɬɟɧɢɣ. ɇɚɩɪɢɦɟɪ, ɧɚɱɚɥɨ 

ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɭ ɛɨɥɶɲɢɧɫɬɜɚ ɫɨɫɟɧ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɜɜɟɞɟɧɢɟɦ 

ɷɤɫɩɥɚɧɬɨɜ ɜ ɩɟɪɜɵɟ ɧɟɫɤɨɥɶɤɨ ɧɟɞɟɥɶ ɪɚɡɜɢɬɢɹ ɡɚɪɨɞɵɲɚ ɞɨ ɩɨɹɜɥɟɧɢɹ ɡɚɱɚɬɤɚ 

ɫɟɦɹɞɨɥɟɣ. . 

ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɦɢɤɪɨɤɥɨɧɚɥɶɧɨɝɨ ɪɚɡɦɧɨɠɟɧɢɹ 
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ɪɚɫɬɟɧɢɣ ɱɟɪɟɡ ɦɟɬɨɞ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɢɦɟɟɬ ɪɹɞ ɩɪɨɛɥɟɦ, ɫɪɟɞɢ 

ɤɨɬɨɪɵɯ: ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɜɥɢɹɧɢɟ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ 

ɨɛɪɚɡɰɚ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɧɢɰɢɚɰɢɢ ɷɦɛɪɢɨɝɟɧɟɡɚ; ɫɨɡɞɚɧɢɟ ɢ ɩɨɞɞɟɪɠɚɧɢɟ 

ɧɚɢɛɨɥɟɟ ɛɥɚɝɨɩɪɢɹɬɧɵɯ ɭɫɥɨɜɢɣ ɫɨɡɪɟɜɚɧɢɹ ɡɚɪɨɞɵɲɟɣ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɞɨɥɢ 

ɩɪɨɪɨɫɲɢɯ ɷɤɡɟɦɩɥɹɪɨɜ; ɫɚɦɚ ɢɧɢɰɢɚɰɢɹ ɷɦɛɪɢɨɝɟɧɟɡɚ ɢɡ ɬɤɚɧɢ ɜɡɪɨɫɥɵɯ, 

ɡɪɟɥɵɯ ɪɚɫɬɟɧɢɣ. ȿɳɺ ɨɞɧɚ ɧɟɦɚɥɨɜɚɠɧɚɹ ɩɪɨɛɥɟɦɚ — ɭɥɭɱɲɟɧɢɟ 

ɤɚɱɟɫɬɜɟɧɧɵɯ ɢ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɚɡɜɢɜɚɸɳɢɯɫɹ ɢɡ 

ɩɪɨɷɦɛɪɢɨɧɚɥɶɧɨɣ ɦɚɫɫɵ ɷɦɛɪɢɨɢɞɨɜ. ɇɚ ɩɭɬɢ ɤ ɫɨɡɪɟɜɚɧɢɸ 

ɩɪɨɷɦɛɪɢɨɧɚɥɶɧɵɟ ɦɚɫɫɵ ɩɪɟɬɟɪɩɟɜɚɸɬ ɦɧɨɠɟɫɬɜɨ ɢɡɦɟɧɟɧɢɣ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ 

ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ ɜ ɬɪɢ ɷɬɚɩɚ. Ɍɨɥɱɤɨɦ ɤ ɧɚɱɚɥɭ ɞɚɧɧɨɣ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 

ɹɜɥɹɟɬɫɹ ɢɡɦɟɧɟɧɢɟ ɫɨɞɟɪɠɚɧɢɟ ɮɢɬɨɝɨɪɦɨɧɨɜ ɷɤɡɨɝɟɧɧɨɝɨ ɞɟɣɫɬɜɢɹ: 

ɰɢɬɨɤɢɧɢɧɵ ɢ ɚɭɤɫɢɧɵ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɦɟɧɟɧɵ ɧɚ ɚɛɫɰɢɡɨɜɭɸ ɤɢɫɥɨɬɭ. Ɍɟɦ ɧɟ 

ɦɟɧɟɟ, ɨɞɧɨɣ ɬɨɥɶɤɨ ɡɚɦɟɧɵ ɧɟɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɷɦɛɪɢɨɢɞɨɜ: 

ɩɨɦɢɦɨ ɢɡɦɟɧɟɧɢɹ ɷɤɡɨɝɟɧɧɵɯ ɮɢɬɨɝɨɪɦɨɧɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɨɛɪɚɬɶ ɧɚɢɛɨɥɟɟ 

ɛɥɚɝɨɩɪɢɹɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɟɞɵ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ: ɟɺ ɨɫɦɨɬɢɱɟɫɤɢɣ 

ɩɨɬɟɧɰɢɚɥ, ɤɨɧɰɟɧɬɪɚɰɢɹ ɢ ɫɨɫɬɚɜ ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ (ɫɚɯɚɪɨɜ), ɢ 

ɩɪɢɫɭɬɫɬɜɢɟ ɷɬɢɥɟɧɚ ( klimaszewska et al., )). 

ɇɟɫɦɨɬɪɹ ɧɚ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɟ ɬɪɭɞɧɨɫɬɢ, ɫɨɦɚɬɢɱɟɫɤɢɣ ɷɦɛɪɢɨɝɟɧɟɡ 

ɫɬɚɥ ɨɫɧɨɜɧɵɦ ɫɩɨɫɨɛɨɦ ɜɟɝɟɬɚɬɢɜɧɨɝɨ ɪɚɡɦɧɨɠɟɧɢɹ, ɩɨɫɤɨɥɶɤɭ ɫɨɦɚɬɢɱɟɫɤɢɟ 

ɷɦɛɪɢɨɧɵ ɪɚɡɜɢɜɚɸɬ ɤɚɤ ɚɩɢɤɚɥɶɧɭɸ, ɬɚɤ ɢ ɤɨɪɧɟɜɭɸ ɦɟɪɢɫɬɟɦɭ. 

ɗɦɛɪɢɨɝɟɧɧɵɣ ɤɚɥɥɭɫ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɨɣ ɞɥɹ ɤɪɭɩɧɨɦɚɫɲɬɚɛɧɨɝɨ 

ɪɟɝɟɧɟɪɢɪɨɜɚɧɢɹ ɪɚɫɬɟɧɢɣ ɢ ɫɥɭɠɢɬ ɜɚɠɧɵɦ ɦɚɬɟɪɢɚɥɨɦ ɞɥɹ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɜ 

ɨɛɥɚɫɬɢ ɝɟɧɟɬɢɱɟɫɤɨɣ ɬɪɚɧɫɮɨɪɦɚɰɢɢ, ɚ ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ ɢɞɟɚɥɶɧɨɣ ɫɢɫɬɟɦɨɣ 

ɞɥɹ ɢɡɭɱɟɧɢɹ ɰɟɥɨɫɬɧɨɫɬɢ ɨɞɧɨɤɥɟɬɨɱɧɨɣ ɞɢɮɮɟɪɟɧɰɢɪɨɜɤɢ ɢ ɩɪɨɹɜɥɟɧɢɹ 

ɬɨɬɢɩɨɬɟɧɬɧɨɫɬɢ (Lelu-Walter et al.2018). 

ɉɟɪɜɵɦ ɞɪɟɜɟɫɧɵɦ ɪɚɫɬɟɧɢɟɦ, ɩɨɥɭɱɟɧɧɵɦ ɦɟɬɨɞɨɦ ɫɨɦɚɬɢɱɟɫɤɨɝɨ 

ɷɦɛɪɢɨɝɟɧɟɡɚ, ɹɜɥɹɟɬɫɹ Santalum album (Rao, 1965), ɚ ɩɟɪɜɵɟ ɡɪɟɥɵɟ 

ɫɨɦɚɬɢɱɟɫɤɢɟ ɡɚɪɨɞɵɲɢ ɯɜɨɣɧɨɝɨ ɞɟɪɟɜɚ Picea abies, ɫɩɨɫɨɛɧɵɟ ɤ 

ɩɪɨɪɚɫɬɚɧɢɸ, ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɜ ɫɟɪɟɞɢɧɵ 1980ɯ ɝɨɞɨɜ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɟɪɟɱɟɧɶ ɫɬɪɚɧ, ɚɤɬɢɜɧɨ ɢɫɩɨɥɶɡɭɸɳɢɯ ɦɟɬɨɞ 
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ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɞɥɹ ɥɟɫɨɜɵɪɚɳɢɜɚɧɢɹ ɜɟɥɢɤ: əɩɨɧɢɹ, ɘɝɨ- 

ȼɨɫɬɨɱɧɚɹ Ⱥɡɢɹ (ɂɧɞɢɹ, ɂɧɞɨɧɟɡɢɹ), ɋɟɜɟɪɧɚɹ ɢ ɘɠɧɚɹ Ⱥɦɟɪɢɤɚ (Ʉɚɧɚɞɚ, 

ɋɒȺ, Ȼɪɚɡɢɥɢɹ), Ɂɚɩɚɞɧɚɹ ȿɜɪɨɩɚ (ɑɟɯɢɹ, Ɏɢɧɥɹɧɞɢɹ, ɉɨɥɶɲɚ, Ɏɪɚɧɰɢɹ) 

(Klimaszewska K. et al. 2007). 

 
1.4 ɉɪɨɰɟɫɫ ɢ ɷɬɚɩɵ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ 

 
 

ɋɨɦɚɬɢɱɟɫɤɢɣ ɷɦɛɪɢɨɝɟɧɟɡ ɜ ɤɭɥɶɬɭɪɟ in vitro - ɷɬɨ ɦɧɨɝɨɫɬɭɩɟɧɱɚɬɵɣ 

ɩɪɨɰɟɫɫ, ɤɨɬɨɪɵɣ ɩɪɨɯɨɞɢɬ ɫɬɚɞɢɸ ɩɪɨɷɦɛɪɢɨɧɚɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ, ɪɚɧɧɟɝɨ ɢ 

ɩɨɡɞɧɟɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɢ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɮɨɪɦɢɪɨɜɚɧɢɟɦ ɛɢɩɨɥɹɪɧɨɣ ɫɬɪɭɤɬɭɪɵ 

ɷɦɛɪɢɨɧɚ, ɧɟɫɭɳɟɝɨ ɧɚ ɨɞɧɨɦ ɤɨɧɰɟ ɫɟɦɹɞɨɥɶɧɵɣ ɝɢɩɨɤɨɬɢɥɶ ɢ ɧɚ ɞɪɭɝɨɦ - 

ɡɚɪɨɞɵɲɟɜɵɣ ɤɨɪɟɧɶ. ɉɪɨɰɟɫɫ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɯɜɨɣɧɵɯ ɩɪɨɯɨɞɢɬ 

ɱɟɪɟɡ ɱɟɬɵɪɟ ɷɬɚɩɚ: ɢɧɢɰɢɚɰɢɹ, ɩɪɨɥɢɮɟɪɚɰɢɹ, ɫɨɡɪɟɜɚɧɢɟ ɢ ɩɪɨɪɚɫɬɚɧɢɟ. 

 

1.4.1 ɂɧɢɰɢɚɰɢɹ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ 
 
 

Ⱦɥɹ ɩɪɨɰɟɫɫɚ ɢɧɢɰɢɚɰɢɢ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɨɛɵɱɧɨ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɚɤ ɧɟɡɪɟɥɵɟ ɦɟɝɚɝɚɦɟɬɨɮɢɬɵ, ɬɚɤ ɢ ɢɡɜɥɟɱɺɧɧɵɟ ɧɟɡɪɟɥɵɟ 

ɡɢɝɨɬɢɱɟɫɤɢɟ ɡɚɪɨɞɵɲɢ. ȼ ɰɟɥɨɦ, ɚɜɬɨɪɵ ɫɯɨɞɹɬɫɹ ɜɨ ɦɧɟɧɢɢ, ɱɬɨ ɫɟɦɟɧɚ ɫ 

ɧɟɡɪɟɥɵɦɢ ɡɚɪɨɞɵɲɚɦɢ ɞɟɦɨɧɫɬɪɢɪɭɸɬ ɛɨɥɟɟ ɜɵɫɨɤɢɟ ɚɞɚɩɬɚɰɢɨɧɧɵɟ 

ɫɜɨɣɫɬɜɚ, ɬ.ɟ. ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɢɫɩɨɫɚɛɥɢɜɚɬɶɫɹ ɤ ɫɚɦɵɦ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ 

ɭɫɥɨɜɢɹɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɦɟɧɧɨ ɫ ɧɟɪɚɡɜɢɬɵɦɢ ɡɚɪɨɞɵɲɚɦɢ ɛɵɥ ɞɨɫɬɢɝɧɭɬ 

ɧɚɢɛɨɥɶɲɢɣ ɭɫɩɟɯ. 

Ⱦɥɹ ɧɚɱɚɥɚ ɩɪɨɰɟɫɫɚ ɢɧɢɰɢɚɰɢɢ, ɨɩɥɨɞɨɬɜɨɪɟɧɧɵɟ ɦɟɝɚɝɚɦɟɬɨɮɢɬɵ 

ɢɡɜɥɟɤɚɸɬɫɹ ɢɡ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɫɬɟɪɢɥɢɡɨɜɚɧɧɵɯ ɫɟɦɹɧ ɢ ɩɨɦɟɳɚɸɬɫɹ ɧɚ 

ɱɚɲɤɢ ɉɟɬɪɢ, ɫɨɞɟɪɠɚɳɢɟ ɩɢɬɚɬɟɥɶɧɭɸ ɫɪɟɞɭ. ɋɨɫɬɚɜ ɤɭɥɶɬɭɪɚɥɶɧɨɣ 

ɩɢɬɚɬɟɥɶɧɨɣ ɫɪɟɞɵ ɹɜɥɹɟɬɫɹ ɫɭɳɟɫɬɜɟɧɧɵɦ ɮɚɤɬɨɪɨɦ ɜ ɦɟɬɨɞɢɤɟ 

ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ, ɬɚɤ ɤɚɤ ɨɧ ɡɚɦɟɧɹɟɬ ɫɨɞɟɪɠɢɦɨɟ ɦɟɝɚɝɚɦɟɬɨɮɢɬɚ. 

Ⱦɥɹ ɢɧɢɰɢɚɰɢɢ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɜɢɞɨɜ ɪɨɞɚ Pinus ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ 
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ɩɪɢɦɟɧɹɟɦɵɦɢ ɹɜɥɹɸɬɫɹ ɫɪɟɞɵ Litvay , DCR, ɢ MSG. 

Ⱦɥɹ ɢɧɢɰɢɚɰɢɢ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɧɟɞɨɫɬɚɬɨɱɧɨ ɬɨɥɶɤɨ 

ɩɢɬɚɬɟɥɶɧɨɣ ɫɪɟɞɵ, ɟɺ ɧɟɨɛɯɨɞɢɦɨ «ɨɛɨɝɚɬɢɬɶ» ɪɟɝɭɥɹɬɨɪɚɦɢ ɪɨɫɬɚ ɪɚɫɬɟɧɢɣ. 

Ⱦɥɹ ɬɚɤɢɯ ɰɟɥɟɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɝɨɪɦɨɧɵ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ, 

ɚɭɤɫɢɧɨɜɨɣ ɢ ɰɢɬɨɤɢɧɢɧɨɜɨɣ ɩɪɢɪɨɞɵ. ɑɬɨ ɤɚɫɚɟɬɫɹ ɞɟɪɟɜɶɟɜ ɪɨɞɚ Pinus, ɬɨ 

ɡɞɟɫɶ ɷɬɨ ɚɧɚɥɢɡ ɥɢɬɟɪɚɬɭɪɵ ɩɨɤɚɡɚɥ, ɱɬɨ ɷɬɨ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ 2,4- 

ɞɢɯɥɨɪɮɟɧɨɤɫɢɭɤɫɭɫɧɚɹ ɤɢɫɥɨɬɚ (2,4 - Ⱦ) ɢ 6-ɛɟɧɡɢɥɚɞɟɧɢɧɩɭɪɢɧ (6 - ȻȺɉ). 

Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɪɟɡɭɥɶɬɚɬɚ ɩɪɨɰɟɫɫɚ ɢɧɢɰɢɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɨɰɟɧɢɬɶ 

ɜɧɟɲɧɢɟ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɚɥɥɭɫɚ. ɂɧɞɢɤɚɬɨɪɨɦ 

ɭɫɩɟɲɧɨɣ ɢɧɢɰɢɚɰɢɢ ɹɜɥɹɟɬɫɹ ɨɛɪɚɡɨɜɚɧɢɟ ɛɟɥɨɝɨ ɢɥɢ ɩɪɨɡɪɚɱɧɨɝɨ 

ɜɨɥɨɤɧɢɫɬɨɝɨ ɷɦɛɪɢɨɝɟɧɧɨɝɨ ɤɚɥɥɭɫɚ, ɩɪɟɞɫɬɚɜɥɹɟɦɨɝɨ ɫɨɛɨɣ 

ɷɦɛɪɢɨɧɚɥɶɧɨ-ɫɭɫɩɟɧɡɨɪɧɭɸ ɦɚɫɫɭ ɢ ɫɨɫɬɨɹɳɟɝɨ ɢɡ ɨɬɞɟɥɶɧɵɯ ɤɥɟɬɨɤ, 

ɤɥɟɬɨɱɧɵɯ ɫɤɨɩɥɟɧɢɣ, ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɬɚɤɠɟ ɪɚɧɧɢɯ ɫɨɦɚɬɢɱɟɫɤɢɯ 

ɡɚɪɨɞɵɲɟɣ, (Klimaszewska, Cyr, 2002; von Arnold et al., 2002). 

ɇɟɷɦɛɪɢɨɝɟɧɧɭɸ ɬɤɚɧɶ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɦɨɠɧɨ ɨɬɥɢɱɢɬɶ ɩɨ ɤɨɪɢɱɧɟɜɨɦɭ 

ɰɜɟɬɭ ɢ ɬɜɟɪɞɨɣ ɫɬɪɭɤɬɭɪɟ. 

ȼɧɭɬɪɢ ɷɦɛɪɢɨɧɚɥɶɧɨ-ɫɭɫɩɟɧɡɨɪɧɨɣ ɦɚɫɫɵ ɜɵɞɟɥɹɸɬ ɞɜɚ ɜɚɪɢɚɧɬɚ 

ɤɥɟɬɨɤ, ɨɬɥɢɱɚɸɳɢɯɫɹ ɩɨ ɫɜɨɟɣ ɦɨɪɮɨɥɨɝɢɢ. ɉɟɪɜɵɟ – ɦɚɥɟɧɶɤɢɟ, ɩɥɨɬɧɵɟ 

ɰɢɬɨɩɥɚɡɦɚɬɢɱɟɫɤɢɟ ɤɥɟɬɤɢ, ɨɧɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɷɦɛɪɢɨɧɚɥɶɧɭɸ ɝɨɥɨɜɤɭ 

ɜɨɥɨɤɧɢɫɬɨɝɨ ɡɚɪɨɞɵɲɚ. ȼɬɨɪɨɣ ɬɢɩ – ɭɞɥɢɧɟɧɧɵɟ ɤɥɟɬɤɢ ɫ ɛɨɥɶɲɢɦɢ 

ɜɚɤɭɨɥɹɦɢ, ɤɨɬɨɪɵɟ ɮɨɪɦɢɪɭɸɬ ɫɭɫɩɟɧɡɨɪ. ɇɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ 

ɦɟɯɚɧɢɡɦ ɮɨɪɦɢɪɨɜɚɧɢɹ ɷɦɛɪɢɨɧɚɥɶɧɨ-ɫɭɫɩɟɧɡɨɪɧɨɣ ɦɚɫɫɵ ɢɡ ɷɤɫɩɥɚɧɬɨɜ 

ɯɜɨɣɧɵɯ ɪɚɫɬɟɧɢɣ ɞɨ ɫɢɯ ɩɨɪ ɨɫɬɚɺɬɫɹ ɧɟɹɫɟɧ. Ɉɞɧɚɤɨ ɫɭɳɟɫɬɜɭɸɬ 

ɩɪɟɞɩɨɥɨɠɟɧɢɹ, ɨɛɴɹɫɧɹɸɳɢɟ ɩɪɨɰɟɫɫ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɨɦɚɬɢɱɟɫɤɢɯ 

ɡɚɪɨɞɵɲɟɣ (Ɍɪɟɬɶɹɤɨɜɚ, Ɇɢɧɟɟɟɜ .2021);. Ʉ ɧɢɦ ɨɬɧɨɫɹɬɫɹ: 

– ɤɥɢɜɚɠɧɚɹ ɩɨɥɢɷɦɛɪɢɨɧɢɹ, ɤɨɝɞɚ ɩɭɬɟɦ ɭɦɧɨɠɟɧɢɹ ɢ «ɨɬɩɨɱɤɨɜɚɧɢɹ» 

ɷɦɛɪɢɨɧɚɥɶɧɵɯ ɤɥɟɬɨɤ ɨɛɪɚɡɭɸɬɫɹ ɫɨɦɚɬɢɱɟɫɤɢɟ ɡɚɪɨɞɵɲɢ ɜ ɫɥɭɱɚɟ ɫɨɫɧɵ ɢ 

ɩɢɯɬɵ; 

– ɫɨɦɚɬɢɱɟɫɤɢɟ ɡɚɪɨɞɵɲɢ ɮɨɪɦɢɪɭɸɬɫɹ ɛɥɚɝɨɞɚɪɹ ɞɟɥɟɧɢɸ ɤɥɟɬɨɤ, 

ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɫɭɫɩɟɧɡɨɪɟ; 
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– ɩɪɨɰɟɫɫ ɨɛɪɚɡɨɜɚɧɢɹ ɫɨɦɚɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ ɧɚɱɢɧɚɟɬɫɹ ɩɨɫɥɟ 

ɚɫɢɧɯɪɨɧɧɨɝɨ ɞɟɥɟɧɢɹ ɨɬɞɟɥɶɧɨɣ ɤɥɟɬɤɢ ɷɤɫɩɥɚɧɬɨɜ ɫ ɞɚɥɶɧɟɣɲɢɦ 

ɭɦɧɨɠɟɧɢɟɦ; 

ȼɨ ɜɪɟɦɹ ɞɚɧɧɨɣ ɫɬɚɞɢɢ ɤɭɥɶɬɭɪɵ ɧɟ ɬɪɟɛɭɟɬ ɫɜɟɬɚ ɢ ɩɪɨɰɟɫɫ ɩɪɨɢɫɯɨɞɢɬ 

ɜ ɬɟɦɧɨɬɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 24-25 ɋ. 

ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɷɬɚɩɚ ɢɧɢɰɢɚɰɢɢ ɡɚɪɨɞɵɲɢ ɩɟɪɟɦɟɳɚɸɬɫɹ ɧɚ ɫɪɟɞɭ ɫ 

ɩɨɧɢɠɟɧɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɝɨɪɦɨɧɨɜ. 

 
1.4.2 ɉɪɨɥɢɮɟɪɚɰɢɹ 

 
 

ɋɬɚɞɢɹ ɩɪɨɥɢɮɟɪɚɰɢɢ ɩɪɨɢɫɯɨɞɢɬ ɧɚ ɫɪɟɞɟ ɫ ɧɢɡɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ 

ɝɨɪɦɨɧɨɜ, ɩɪɢ ɷɬɨɦ ɤɨɧɰɟɧɬɪɚɰɢɹ ɢɦɟɧɧɨ ɰɢɬɨɤɢɧɢɧɨɜ ɫɧɢɠɚɟɬɫɹ ɱɚɳɟ ɜɫɟɝɨ. 

ɗɦɛɪɢɨɧɚɥɶɧɭɸ ɫɭɫɩɟɧɡɢɨɧɧɭɸ ɦɚɫɫɭ ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɫɚɠɢɜɚɬɶ ɤɚɠɞɵɟ ɞɜɟ- 

ɬɪɢ ɧɟɞɟɥɢ, ɭɞɚɥɹɹ ɩɪɢ ɷɬɨɦ ɤɨɪɢɱɧɟɜɭɸ ɧɟɷɦɛɪɢɨɝɟɧɧɭɸ ɬɤɚɧɶ, ɤɨɬɨɪɚɹ 

ɨɛɪɚɡɭɟɬ ɤɚɥɥɭɫ, ɧɟ ɭɱɚɫɬɜɭɸɳɢɣ ɜ ɩɪɨɰɟɫɫɟ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ. ɗɬɨɬ 

ɩɪɨɰɟɫɫ ɜɨ ɜɪɟɦɹ ɨɬɛɨɪɚ ɜɚɠɟɧ ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɷɦɛɪɢɨɝɟɧɧɨɣ ɬɤɚɧɢ ɩɨ ɦɟɪɟ 

ɫɬɚɪɟɧɢɹ ɤɭɥɶɬɭɪɵ. 

Ⱦɚɧɧɵɣ ɷɬɚɩ, ɤɚɤ ɢ ɷɬɚɩ ɢɧɢɰɢɚɰɢɢ, ɩɪɨɯɨɞɢɬ ɜ ɬɟɦɧɨɬɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 

24-25°ɋ. 

 
1.4.3 ɋɨɡɪɟɜɚɧɢɟ 

 
 

ɉɨɥɭɱɢɜɲɟɣɫɹ ɷɦɛɪɢɨɧɚɥɶɧɨ-ɫɭɫɩɟɧɡɨɪɧɨɣ ɦɚɫɫɟ ɧɟɨɛɯɨɞɢɦɚ 

ɞɚɥɶɧɟɣɲɚɹ ɞɢɮɮɟɪɟɧɰɢɚɰɢɹ ɢ ɨɛɪɚɡɨɜɚɧɢɟ ɫɟɦɹɞɨɥɟɣ, ɡɚɪɨɞɵɲɟɜɨɝɨ ɤɨɪɟɲɤɚ 

ɢ ɩɪɨɱɢɯ ɨɪɝɚɧɨɜ, ɢ ɬɤɚɧɟɣ, ɧɚɛɥɸɞɚɟɦɵɯ ɭ ɡɪɟɥɵɯ ɢ ɪɚɡɜɢɬɵɯ ɡɚɪɨɞɵɲɟɣ. Ⱦɥɹ 

ɞɚɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɧɟɨɛɯɨɞɢɦ ɷɬɚɩ ɫɨɡɪɟɜɚɧɢɹ ɫɨɦɚɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ. Ⱦɥɹ 

ɩɟɪɟɯɨɞɚ ɨɬ ɩɪɨɰɟɫɫɚ ɩɪɨɥɢɮɟɪɚɰɢɢ ɤ ɫɨɡɪɟɜɚɧɢɸ ɧɟɨɛɯɨɞɢɦɚ ɤɭɥɶɬɢɜɚɰɢɹ ɛɟɡ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɨɪɦɨɧɨɜ, ɨɞɧɚɤɨ ɫ ɞɨɛɚɜɥɟɧɢɟɦ ɚɤɬɢɜɢɪɨɜɚɧɧɨɝɨ ɭɝɥɹ. 

Ⱦɚɧɧɚɹ ɩɨɞɝɨɬɨɜɤɚ ɡɚɧɢɦɚɟɬ 3-7 ɞɧɟɣ. Ⱥɤɬɢɜɢɪɨɜɚɧɧɵɣ ɭɝɨɥɶ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ 

ɨɬɜɟɱɚɟɬ ɡɚ ɤɨɧɬɪɨɥɶ ɝɨɪɦɨɧɚɥɶɧɨɝɨ ɛɚɥɚɧɫɚ ɢ ɚɞɫɨɪɛɰɢɸ ɧɟɠɟɥɚɬɟɥɶɧɵɯ 
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ɤɨɦɩɨɧɟɧɬɨɜ. 

ɍɪɨɜɟɧɶ ɫɨɥɟɣ, ɫɚɯɚɪɚ, ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ ɩɨɧɢɠɟɧɧɵɦ. 

Ʉɭɥɶɬɭɪɵ ɧɟɨɛɯɨɞɢɦɨ ɯɪɚɧɢɬɶ ɜ ɬɟɦɧɨɬɟ ɢɥɢ ɠɟ ɧɚ ɫɜɟɬɭ ɫ ɧɢɡɤɨɣ 

ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ, ɧɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɫɬɪɨɝɨ 22-24°C. 

ɇɟɨɛɯɨɞɢɦɵɦ ɭɫɥɨɜɢɟɦ ɹɜɥɹɟɬɫɹ ɬɚɤɠɟ ɩɨɜɵɲɟɧɧɚɹ ɩɥɨɬɧɨɫɬɶ ɩɢɬɚɬɟɥɶɧɨɣ 

ɫɪɟɞɵ, ɤɨɬɨɪɚɹ ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢ ɜɵɫɨɤɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɠɟɥɢɪɭɸɳɟɝɨ 

ɤɨɦɩɨɧɟɧɬɚ. ɗɬɚɩ ɫɨɡɪɟɜɚɧɢɹ ɞɥɢɬɫɹ ɜ ɬɟɱɟɧɢɟ 7-15 ɧɟɞɟɥɶ ɢ ɧɟ ɬɪɟɛɭɟɬ 

ɩɟɪɟɫɚɞɨɤ ɧɚ ɫɜɟɠɭɸ ɫɪɟɞɭ. 

 
1.4.4 ɉɪɨɪɚɫɬɚɧɢɟ 

 
 

ɗɬɚɩ ɩɪɨɪɚɫɬɚɧɢɹ ɹɜɥɹɟɬɫɹ ɢɬɨɝɨɦ ɩɪɨɜɟɞɟɧɧɨɣ ɪɚɛɨɬɵ ɢ ɡɚɜɟɪɲɟɧɢɟɦ 

ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ. Ʉɚɤ ɢ ɜ ɩɪɟɞɵɞɭɳɟɦ ɫɥɭɱɚɟ, ɤɭɥɶɬɭɪɵ ɧɚɯɨɞɹɬɫɹ 

ɧɚ ɫɪɟɞɚɯ ɛɟɡ ɪɟɝɭɥɹɬɨɪɨɜ ɪɨɫɬɚ ɢ ɩɨɧɢɠɟɧɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɦɢɤɪɨ- ɢ 

ɦɚɤɪɨɷɥɟɦɟɧɬɨɜ. Ɍɚɤɠɟ ɩɨɜɬɨɪɧɨ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɢ ɚɤɬɢɜɢɪɨɜɚɧɧɵɣ 

ɭɝɨɥɶ. ȿɝɨ ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɭɞɚɥɟɧɢɹ ɨɫɬɚɬɨɱɧɵɯ ɝɨɪɦɨɧɨɜ. ȼ ɰɟɥɨɦ, 

ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɪɨɪɚɫɬɚɧɢɹ ɨɬɥɢɱɚɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɭ ɪɚɡɧɵɯ ɜɢɞɨɜ, ɧɨ ɢ ɜɧɭɬɪɢ 

ɩɨɩɭɥɹɰɢɢ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɝɟɧɨɬɢɩɚ ɨɬɞɟɥɶɧɨɣ ɨɫɨɛɢ, ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɨ 

ɭɫɥɨɠɧɹɟɬ ɡɚɞɚɱɭ. 

Ȼɵɥɨ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɜɵɫɭɲɢɜɚɧɢɟ ɡɚɪɨɞɵɲɟɣ ɩɟɪɟɞ ɩɪɨɪɚɫɬɚɧɢɟɦ, ɩɪɹɦɨɟ 

ɢɥɢ ɤɨɫɜɟɧɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɷɤɬɨɦɢɤɨɪɢɡɧɨɝɨ ɝɪɢɛɚ Psolithus tinctorius, ɚ ɬɚɤɠɟ 

ɫɬɪɚɬɢɮɢɤɚɰɢɹ – ɜɵɞɟɪɠɢɜɚɧɢɟ ɩɪɢ 4°ɋ ɜ ɬɟɱɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɧɟɞɟɥɶ, 

ɭɜɟɥɢɱɢɜɚɟɬ ɩɪɨɪɚɫɬɚɧɢɟ ɫɨɦɚɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ. 

ɉɪɨɰɟɫɫ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɭɫɩɟɲɧɵɦ ɢ 

ɡɚɜɟɪɲɟɧɧɵɦ ɩɪɢ ɩɨɹɜɥɟɧɢɢ ɤɨɪɟɲɤɚ. Ɉɞɧɚɤɨ ɩɪɢɞɚɬɨɱɧɨɟ ɭɤɨɪɟɧɟɧɢɟ 

ɩɨɛɟɝɨɜ ɱɚɫɬɨ ɧɟɷɮɮɟɤɬɢɜɧɨ ɢɡ-ɡɚ ɪɚɡɥɢɱɧɵɯ ɩɪɨɛɥɟɦ, ɬɚɤɢɯ ɤɚɤ ɧɟɞɨɫɬɚɬɨɤ 

ɤɨɪɧɟɣ ɢ ɩɪɟɤɪɚɳɟɧɢɟ ɢɯ ɪɨɫɬɚ, ɤɨɬɨɪɵɟ ɨɝɪɚɧɢɱɢɜɚɸɬ ɩɪɢɦɟɧɟɧɢɟ 

ɜɟɝɟɬɚɬɢɜɧɨɝɨ ɪɚɡɦɧɨɠɟɧɢɹ ɭ ɧɟɤɨɬɨɪɵɯ ɜɢɞɨɜ ɯɜɨɣɧɵɯ ɩɨɪɨɞ. ɇɚ ɫɥɭɱɚɣɧɨɟ 

ɭɤɨɪɟɧɟɧɢɟ   ɩɨɛɟɝɨɜ   ɜɥɢɹɸɬ   ɦɧɨɝɢɟ   ɮɚɤɬɨɪɵ,   ɜɤɥɸɱɚɹ   ɮɢɡɢɱɟɫɤɢɟ   ɢ 

ɯɢɦɢɱɟɫɤɢɟ, ɬɚɤɢɟ ɤɚɤ ɪɟɝɭɥɹɬɨɪɵ ɪɨɫɬɚ ɪɚɫɬɟɧɢɣ, ɭɝɥɟɜɨɞɵ, ɤɚɱɟɫɬɜɨ ɫɜɟɬɚ, 
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ɬɟɦɩɟɪɚɬɭɪɚ ɢ ɫɭɛɫɬɪɚɬɵ ɞɥɹ ɭɤɨɪɟɧɟɧɢɹ ɢɥɢ ɫɪɟɞɵ. Ȼɵɥɢ ɩɪɨɜɟɞɟɧɵ 

ɢɫɫɥɟɞɨɜɚɧɢɹ, ɞɟɦɨɧɫɬɪɢɪɭɸɳɢɟ ɜɥɢɹɧɢɟ ɬɚɤɠɟ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ, 

ɫɬɢɦɭɥɢɪɭɸɳɢɟ ɭɤɨɪɟɧɟɧɢɟ. Ʉ ɬɚɤɢɦ ɮɚɤɬɨɪɚɦ ɨɬɧɨɫɹɬ ɩɪɢɜɢɜɤɢ 

Agrobacterium rhizogenes, ɪɢɡɨɛɚɤɬɟɪɢɢ, ɫɩɨɫɨɛɫɬɜɭɸɳɢɟ ɪɨɫɬɭ ɪɚɫɬɟɧɢɣ, ɢ 

ɞɪɭɝɢɟ ɷɧɞɨɮɢɬɵ, ɚ ɬɚɤɠɟ ɦɢɤɨɪɢɡɧɵɟ ɝɪɢɛɵ, ɤɨɬɨɪɵɟ, ɤɚɤ ɛɵɥɨ ɨɛɧɚɪɭɠɟɧɨ, 

ɫɬɢɦɭɥɢɪɭɸɬ ɫɥɭɱɚɣɧɨɟ ɭɤɨɪɟɧɟɧɢɟ. ɗɬɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ ɦɨɝɭɬ 

ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɧɟ ɬɨɥɶɤɨ ɪɚɡɜɢɬɢɸ ɩɪɢɞɚɬɨɱɧɵɯ ɤɨɪɧɟɣ, ɧɨ ɬɚɤɠɟ ɩɨɦɨɱɶ ɜ 

ɡɚɳɢɬɟ ɯɜɨɣɧɵɯ ɪɚɫɬɟɧɢɣ ɨɬ ɩɚɬɨɝɟɧɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɨɛɥɟɝɱɢɬɶ 

ɚɤɤɥɢɦɚɬɢɡɚɰɢɸ ɢ ɩɟɪɟɫɚɞɤɭ, ɚ ɬɚɤɠɟ ɜɧɟɫɬɢ ɜɤɥɚɞ ɜ ɫɨɡɞɚɧɢɟ ɛɨɥɟɟ 

ɭɫɬɨɣɱɢɜɵɯ, ɫɜɨɛɨɞɧɵɯ ɨɬ ɯɢɦɢɤɚɬɨɜ ɥɟɫɨɜ. 

Ʉɚɤ ɩɪɚɜɢɥɨ, ɤɥɨɧɨɜɵɟ ɞɟɪɟɜɶɹ ɢɦɟɸɬ ɟɞɢɧɨɨɛɪɚɡɢɟ ɜ ɮɨɪɦɟ ɢ ɪɨɫɬɟ 

(Timmis 1998). ȼ ɬɟɱɟɧɢɟ 12-16 ɧɟɞɟɥɶ ɦɨɠɧɨ ɨɠɢɞɚɬɶ ɭɞɥɢɧɟɧɢɟ ɷɩɢɤɨɬɢɥɹ ɢ 

ɩɨɹɜɥɟɧɢɟ ɯɜɨɢ, ɞɥɢɬɟɥɶɧɨɫɬɶ ɬɚɤɠɟ ɜɚɪɶɢɪɭɟɬ ɡɚɜɢɫɢɬ ɨɬ ɜɢɞɚ ɪɚɫɬɟɧɢɹ. ɉɨɫɥɟ 

ɞɨɫɬɢɠɟɧɢɹ ɠɟɥɚɟɦɨɝɨ ɪɚɡɦɟɪɚ, ɩɪɨɪɨɫɬɤɢ ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɧɟɫɬɢ ɜ ɩɨɱɜɭ ɜ 

ɬɟɩɥɢɰɭ ɞɥɹ ɚɤɤɥɢɦɚɬɢɡɚɰɢɢ . ɉɨɫɥɟ ɩɟɪɢɨɞɚ ɪɨɫɬɚ ɜ ɬɟɩɥɢɰɟ ɪɚɫɬɟɧɢɹ 

ɩɟɪɟɫɚɠɢɜɚɸɬɫɹ ɜ ɥɟɫɧɵɟ ɭɱɚɫɬɤɢ ɢɥɢ ɩɢɬɨɦɧɢɤɢ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ 

ɜɵɪɚɳɢɜɚɧɢɹ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 

 
1.5 Ɉɫɨɛɟɧɧɨɫɬɢ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɯɜɨɣɧɵɯ ɧɚ ɩɪɢɦɟɪɟ 

Pinus sibirica 
 
 

ɉɟɪɜɵɟ ɪɚɛɨɬɵ, ɩɨɫɜɹɳɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɸ ɫɨɦɚɬɢɱɟɫɤɨɝɨ 

ɷɦɛɪɢɨɝɟɧɟɡɚ ɯɜɨɣɧɵɯ ɪɚɫɬɟɧɢɣ, ɩɨɹɜɥɹɸɬɫɹ ɜ ɫɟɪɟɞɢɧɟ 80-ɯ ɝɨɞɨɜ ɩɪɨɲɥɨɝɨ 

ɫɬɨɥɟɬɢɹ. ȼɩɟɪɜɵɟ ɷɬɨɬ ɩɪɨɰɟɫɫ ɨɩɢɫɚɧ ɟɳɺ 1985 ɝɨɞɭ ɤɚɧɚɞɫɤɢɦɢ ɭɱɺɧɵɦɢ 

Ʌɚɪɪɢ Ɏɨɭɤɨɦ ɢ ɂɧɝɟɪɨɦ ɏɚɤɦɚɧɨɦ. ȼ ɫɜɨɟɣ ɪɚɛɨɬɟ ɭɱɺɧɵɟ ɪɚɫɫɦɚɬɪɢɜɚɥɢ 

ɩɪɨɰɟɫɫ ɪɚɡɜɢɬɢɹ ɨɛɪɚɡɰɚ ɤɚɧɚɞɫɤɨɣ ɫɢɡɨɣ ɟɥɢ (Picea glauca) ɢɡ ɡɢɝɨɬɢɱɟɫɤɢɯ 

ɡɚɪɨɞɵɲɟɣ. ȼ ɬɨɦ ɠɟ ɝɨɞɭ ɢ ɢɧɫɬɢɬɭɬɟ Ɋ. ɇɚɝɚɦɚɧɢ ɢ Ⱦɠ. Ɇ. Ȼɨɧɝɚ ɩɪɨɜɨɞɢɥɢ 

ɩɨɯɨɠɭɸ ɪɚɛɨɬɭ, ɨɞɧɚɤɨ, ɪɚɫɫɦɚɬɪɢɜɚɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɟɜɪɨɩɟɣɫɤɨɣ 

ɥɢɫɬɜɟɧɧɢɰɵ (Larix decidua) ɭɠɟ ɢɡ ɦɟɝɚɝɚɦɟɬɨɮɢɬɨɜ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ 

ɡɚɪɨɞɵɲɢ, ɩɨɥɭɱɟɧɧɵɟ ɢɡ ɫɨɦɚɬɢɱɟɫɤɢɯ ɤɥɟɬɨɤ, ɛɵɥɢ ɫɩɨɫɨɛɧɵ ɤ ɩɪɨɪɚɫɬɚɧɢɸ 
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ɢ ɪɚɡɜɢɬɢɸ ɜɨ ɜɡɪɨɫɥɨɟ ɪɚɫɬɟɧɢɟ-ɪɟɝɟɧɟɪɚɧɬ, ɜ ɱɺɦ ɛɵɥɢ ɚɧɚɥɨɝɢɱɧɵ 

ɡɢɝɨɬɢɱɟɫɤɢɦ ɡɚɪɨɞɵɲɚɦ (Lelu et al., 1994). 

ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɭɠɟ ɢɦɟɸɬɫɹ ɪɚɫɬɟɧɢɹ-ɪɟɝɟɧɟɪɚɧɬɵ, ɩɨɥɭɱɟɧɧɵɟ ɢɡ 

ɷɦɛɪɢɨɢɞɨɜ ɦɟɬɨɞɨɦ ɦɢɤɪɨɤɥɨɧɚɥɶɧɨɝɨ ɪɚɡɦɧɨɠɟɧɢɹ. ɋɪɟɞɢ ɬɚɤɢɯ ɪɚɫɬɟɧɢɣ 

ɪɚɡɧɵɟ ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɯɜɨɣɧɵɯ ɪɨɞɨɜ Pinus (30 ɜɢɞɨɜ), Picea (13 ɜɢɞɨɜ), Abies 

(4 ɜɢɞɨɜ ɢ 2 ɝɢɛɪɢɞɨɜ) ɢ Larix (6 ɜɢɞɨɜ). Ⱦɥɹ ɢɧɞɭɤɰɢɢ ɫɨɦɚɬɢɱɟɫɤɨɝɨ 

ɷɦɛɪɢɨɝɟɧɟɡɚ ɯɜɨɣɧɵɯ ɩɨɪɨɞ ɢɫɩɨɥɶɡɭɸɬɫɹ ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɫɨɫɬɚɜɥɹɸɳɢɟ 

ɪɚɫɬɟɧɢɣ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ: ɡɚɪɨɞɵɲɢ (ɤɚɤ ɡɪɟɥɵɟ, ɬɚɤ ɢ ɧɟ ɫɨɡɪɟɜɲɢɟ), 

ɦɟɝɚɝɚɦɟɬɨɮɢɬɵ ɢ ɨɬɞɟɥɶɧɵɟ ɨɪɝɚɧɵ ɪɚɫɬɟɧɢɣ (ɝɢɩɨɤɨɬɢɥɢ ɢɥɢ ɫɟɦɹɞɨɥɢ). 

ɉɨɦɢɦɨ ɷɬɨɝɨ, ɜɫɬɪɟɱɚɸɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɜ ɤɨɬɨɪɵɯ ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ 

ɫɨɦɚɬɢɱɟɫɤɢɯ ɤɥɟɬɨɤ ɢɫɩɨɥɶɡɭɸɬ ɯɜɨɸ ɢ ɞɚɠɟ ɜɟɝɟɬɚɬɢɜɧɵɟ ɩɨɛɟɝɢ ɡɪɟɥɵɯ 

ɞɟɪɟɜɶɟɜ (Ɇɢɬɪɨɮɚɧɨɜɚ, ɫɨɦ ɠɦɛɪɢɨɝɟɧɡ ɤɚɤ ɫɢɫɬɟɦɚ). 

Ɂɚ ɩɨɫɥɟɞɧɢɟ 25 ɥɟɬ ɛɵɥ ɞɨɫɬɢɝɧɭɬ ɨɝɪɨɦɧɵɣ ɩɪɨɝɪɟɫɫ ɜ ɪɚɡɪɚɛɨɬɤɟ 

ɫɢɫɬɟɦ ɞɥɹ ɢɧɞɭɤɰɢɢ ɢ ɪɚɡɜɢɬɢɹ ɫɨɦɚɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ ɯɜɨɣɧɵɯ ɩɨɪɨɞ. ɗɬɨ 

ɫɬɚɥɨ ɜɨɡɦɨɠɧɵɦ ɛɥɚɝɨɞɚɪɹ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ ɭɫɥɨɜɢɣ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɢ 

ɩɨɧɢɦɚɧɢɹ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ ɢ ɛɢɨɯɢɦɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ, ɢɝɪɚɸɳɢɯ ɜɚɠɧɭɸ 

ɪɨɥɶ ɜɨ ɜɪɟɦɹ ɷɦɛɪɢɨɝɟɧɟɡɚ in vivo. ȼ ɱɚɫɬɧɨɫɬɢ, ɷɬɨ ɢɫɫɥɟɞɨɜɚɧɢɹ, 

ɩɨɫɜɹɳɟɧɧɵɟ ɚɛɫɰɢɡɨɜɨɣ ɤɢɫɥɨɬɟ (ȺȻɄ) ɢɥɢ ɜɥɢɹɧɢɸ ɩɨɥɢɷɬɢɥɟɧɝɥɢɤɨɥɹ 

(ɉɗȽ), ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ ɫɨɦɚɬɢɱɟɫɤɢɯ ɷɦɛɪɢɨɧɨɜ. 

ȼ ɩɨɫɥɟɞɧɢɟ ɧɟɫɤɨɥɶɤɨ ɥɟɬ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ ɢ ɛɢɨɯɢɦɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɩɨɦɨɝɥɢ ɪɚɫɲɢɪɢɬɶ ɧɚɲɢ ɡɧɚɧɢɹ ɨ ɦɟɯɚɧɢɡɦɟ ɞɟɣɫɬɜɢɹ ȺȻɄ ɢ ɉɗȽ ɜɨ ɜɪɟɦɹ 

ɪɚɡɜɢɬɢɹ ɷɦɛɪɢɨɧɚ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɰɜɟɬɤɨɜɵɦɢ ɪɚɫɬɟɧɢɹɦɢ, 

ɧɚɲɢ ɩɨɧɢɦɚɧɢɟ ɦɨɥɟɤɭɥɹɪɧɵɯ ɦɟɯɚɧɢɡɦɨɜ, ɪɟɝɭɥɢɪɭɸɳɢɯ ɷɦɛɪɢɨɝɟɧɧɵɣ 

ɩɪɨɰɟɫɫ ɭ ɯɜɨɣɧɵɯ ɩɨɪɨɞ, ɜɫɟ ɟɳɟ ɨɱɟɧɶ ɨɝɪɚɧɢɱɟɧɨ. 

ȼɚɠɧɨɣ ɪɨɥɶɸ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɯɜɨɣɧɵɯ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ 

ɦɧɨɝɨɜɚɪɢɚɧɬɧɨɝɨ ɥɟɫɧɨɝɨ ɯɨɡɹɣɫɬɜɚ, ɨɩɪɟɞɟɥɹɟɦɨɝɨ ɤɚɤ ɜɧɟɞɪɟɧɢɟ 

ɝɟɧɟɬɢɱɟɫɤɢ ɩɪɨɬɟɫɬɢɪɨɜɚɧɧɵɯ ɫɨɪɬɨɜ ɞɟɪɟɜɶɟɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɬɪɚɧɫɝɟɧɧɵɯ 

ɞɟɪɟɜɶɟɜ (ɉɚɪɤ ɢ ɞɪ., 2006). ɂɡɜɟɫɬɧɨ, ɱɬɨ ɯɜɨɣɧɵɟ ɜɢɞɵ ɨɱɟɧɶ ɰɟɧɧɵ ɢ 

ɹɜɥɹɸɬɫɹ    ɷɤɨɧɨɦɢɱɟɫɤɢ    ɡɧɚɱɢɦɵɦɢ    ɩɨɪɨɞɚɦɢ    ɞɪɟɜɟɫɧɵɯ    ɪɚɫɬɟɧɢɣ, 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɜ ɫɟɜɟɪɧɨɦ ɩɨɥɭɲɚɪɢɢ. ɋɨɡɞɚɧɢɟ ɢ ɪɚɡɜɢɬɢɟ ɦɟɬɨɞɨɜ 
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ɛɢɨɬɟɯɧɨɥɨɝɢɢ ɩɨɡɜɨɥɹɸɬ ɩɨɥɭɱɚɬɶ ɤɥɨɧɵ ɫɨɫɧɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ 

ɥɟɫɨɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɰɟɥɹɯ. ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɷɬɚ 

ɛɢɨɬɟɯɧɨɥɨɝɢɹ ɩɨɡɜɨɥɹɟɬ ɭɱɟɧɵɦ ɩɨɥɭɱɚɬɶ ɢ ɦɚɫɫɨɜɨ ɜɨɫɩɪɨɢɡɜɨɞɢɬɶ ɪɚɫɬɟɧɢɹ 

ɫ ɭɥɭɱɲɟɧɧɵɦ ɝɟɧɨɬɢɩɨɜ, ɱɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɩɨɜɵɲɟɧɟɬ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɥɟɫɚ 

ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɨɫɚɞɤɢ ɩɨɥɭɱɟɧɧɵɯ ɤɥɨɧɚɥɶɧɵɯ ɫɚɠɟɧɰɟɜ ɫ ɥɭɱɲɢɦ ɤɚɱɟɫɬɜɨɦ 

ɞɪɟɜɟɫɢɧɵ (Park, 2002; Pullman, 2010). ɋɩɨɫɨɛɧɨɫɬɶ ɡɚɞɟɪɠɢɜɚɬɶ 

ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɟ ɫɨɡɪɟɜɚɧɢɟ ɷɦɛɪɢɨɝɟɧɧɵɯ ɬɤɚɧɟɣ ɜ ɤɪɢɨɝɟɧɧɨɦ ɯɪɚɧɢɥɢɳɟ ɜɨ 

ɜɪɟɦɹ ɩɪɨɜɟɞɟɧɢɹ ɩɨɥɟɜɵɯ ɢɫɩɵɬɚɧɢɣ, ɡɚ ɤɨɬɨɪɵɦɢ ɫɥɟɞɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɦɚɫɫɨɜɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɪɨɜɟɪɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɧɚ ɛɨɥɟɟ ɩɨɡɞɧɟɟ ɜɪɟɦɹ, 

ɞɟɥɚɟɬ ɷɬɨɬ ɩɨɞɯɨɞ ɟɳɟ ɛɨɥɟɟ ɩɪɢɜɥɟɤɚɬɟɥɶɧɵɦ. 

ɋɬɚɞɢɢ ɷɦɛɪɢɨɝɟɧɟɡɚ ɭ ɩɨɥɭɱɟɧɧɵɯ ɫɨɦɚɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ 

ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɪɚɡɜɢɬɢɸ ɩɨɥɨɜɵɯ: ɨɧɢ ɩɪɨɯɨɞɹɬ ɩɪɨɷɦɛɪɢɨɝɟɧɟɡ, ɪɚɧɧɢɣ 

ɷɦɛɪɢɨɝɟɧɟɡ, ɚ ɡɚɬɟɦ ɢ ɩɨɡɞɧɢɣ ɷɦɛɪɢɨɝɟɧɟɡ. Ɉɞɧɚɤɨ, ɢɦɟɸɬɫɹ ɢ ɪɚɡɥɢɱɢɹ. Ɍɚɤ, 

ɧɚɩɪɢɦɟɪ, ɩɪɢ ɫɨɦɚɬɢɱɟɫɤɨɦ ɷɦɛɪɢɨɝɟɧɟɡɟ ɜɫɟ ɫɬɪɭɤɬɭɪɵ ɡɚɪɨɞɵɲɚ ɜɨɡɧɢɤɚɸɬ 

ɢɡ ɨɞɧɨɣ ɤɥɟɬɤɢ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɭ ɡɢɝɨɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ ɩɨɥɭɱɚɟɬɫɹ 16- 

ɤɥɟɬɨɱɧɵɣ ɩɪɨɷɦɛɪɢɨ, ɤɥɟɬɤɢ ɤɨɬɨɪɨɝɨ ɜɵɩɨɥɧɹɸɬ ɪɚɡɥɢɱɧɵɟ ɮɭɧɤɰɢɢ 

(Ɍɪɟɬɶɹɤɨɜɚ, 2008). Ɂɚɤɚɧɱɢɜɚɟɬɫɹ ɫɨɦɚɬɢɱɟɫɤɢɣ ɷɦɛɪɢɨɝɟɧɟɡ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ 

ɫɟɦɟɣɫɬɜɚ Pinacea ɮɨɪɦɢɪɨɜɚɧɢɟɦ ɛɢɩɨɥɹɪɧɨɣ ɫɬɪɭɤɬɭɪɵ ɡɚɪɨɞɵɲɚ, ɭ 

ɤɨɬɨɪɨɝɨ ɧɚ ɨɞɧɨɦ ɤɨɧɰɟ ɝɢɩɨɤɨɬɢɥɹ ɡɚɪɨɞɵɲɟɜɵɣ ɤɨɪɟɲɨɤ, ɚ ɧɚ ɞɪɭɝɨɦ – 

ɫɟɦɹɞɨɥɢ. 

ɇɚ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɰɟɞɭɪɵ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɜ ɰɟɥɨɦ ɭɯɨɞɢɬ 

ɨɤɨɥɨ ɨɞɧɨɝɨ ɝɨɞɚ, ɧɨ ɧɟɫɦɨɬɪɹ ɧɚ ɷɬɨ ɩɪɟɢɦɭɳɟɫɬɜɚ ɢ ɜɨɡɦɨɠɧɨɫɬɢ ɞɚɧɧɨɝɨ 

ɩɪɨɰɟɫɫɵ ɡɚɱɚɫɬɭɸ ɩɨɤɪɵɜɚɸɬ ɜɫɟ ɡɚɬɪɚɬɵ. (Klimaszewska, Cyr, 2002). 

 
1.6 Ɋɨɥɶ ɫɨɫɬɚɜɚ ɩɢɬɚɬɟɥɶɧɨɣ ɫɪɟɞɵ ɢ ɭɫɥɨɜɢɣ ɤɭɥɶɬɢɪɨɜɚɧɢɹ ɜ 

ɩɪɨɰɟɫɫɟ ɢɧɞɭɤɰɢɢ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ 

 
Ɍɚɤɢɟ    ɮɚɤɬɨɪɵ    ɤɚɤ    ɫɨɫɬɚɜ    ɩɢɬɚɬɟɥɶɧɨɣ    ɫɪɟɞɵ    ɢ    ɮɢɡɢɱɟɫɤɢɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɭɫɥɨɜɢɣ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɨɤɚɡɵɜɚɸɬ 

ɡɧɚɱɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɩɪɨɰɟɫɫ ɢɧɞɭɤɰɢɢ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɧɟ 
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ɬɨɥɶɤɨ ɯɜɨɣɧɵɯ ɜɢɞɨɜ, ɧɨ ɢ ɪɚɫɬɟɧɢɣ ɜ ɰɟɥɨɦ. 

Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɞɥɹ ɤɚɠɞɨɝɨ ɷɬɚɩɚ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ 

ɩɪɢɦɟɧɹɸɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɬɥɢɱɚɸɳɢɟɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ 

ɩɢɬɚɬɟɥɶɧɵɟ ɫɪɟɞɵ. ȼɚɠɧɨɫɬɶ ɩɢɬɚɬɟɥɶɧɨɣ ɫɪɟɞɵ ɜ ɫɨɦɚɬɢɱɟɫɤɨɦ ɷɦɛɪɢɨɝɟɧɟɡɟ 

ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɜ ɟɺ ɡɚɞɚɱɭ ɜɯɨɞɢɬ ɡɚɦɟɧɹɬɶ ɫɨɞɟɪɠɢɦɨɟ 

ɦɟɝɚɝɚɦɟɬɨɮɢɬɚ, ɬɟɦ ɫɚɦɵɦ ɭɞɨɜɥɟɬɜɨɪɹɹ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɧɟɨɛɯɨɞɢɦɨɦ 

ɤɨɥɢɱɟɫɬɜɟ ɦɚɤɪɨ- ɢ ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ. (Pullman, Bucalo, 2014). Ⱦɥɹ ɪɨɞɚ Pinus 

ɱɚɳɟ ɜɫɟɝɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɩɢɬɚɬɟɥɶɧɵɟ ɫɪɟɞɵ: ɛɚɡɚɥɶɧɚɹ ɫɨɥɟɜɚɹ 

ɫɦɟɫɶ DCR (ɪɚɡɪɚɛɨɬɚɧɚ Gupta ɢ Durzan ɜ 1985 ɝ.), ɫɪɟɞɚ Ʌɢɬɜɟɹ (Litvay et al., 

1985; Nagmani, Bonga, 1985) ɢ ɫɦɟɫɶ MSG (Becwar et al., 1990). Ⱦɚɥɟɟ ɞɚɧɧɵɟ 

ɩɢɬɚɬɟɥɶɧɵɟ ɫɪɟɞɵ ɩɨɦɟɳɚɸɬɫɹ ɜ ɚɜɬɨɤɥɚɜ ɢ ɫɬɟɪɢɥɢɡɭɸɬɫɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 

121°C ɜ ɬɟɱɟɧɢɟ 20 ɦɢɧɭɬ. ɉɪɨɰɟɞɭɪɚ ɫɬɟɪɢɥɢɡɚɰɢɢ ɫɪɟɞɵ ɩɨɡɜɨɥɹɟɬ 

ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɡɚɪɚɠɟɧɢɟ ɢ ɩɨɪɱɭ ɷɤɫɩɥɚɧɬɨɜ ɢ ɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɵɦ ɷɬɚɩɨɦ 

ɩɪɢ ɦɢɤɪɨɤɥɨɧɚɥɶɧɨɦ ɪɚɡɦɧɨɠɟɧɢɢ ɜ ɰɟɥɨɦ. ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɚɜɬɨɤɥɚɜɢɪɭɟɦɵɟ 

ɫɪɟɞɵ ɨɫɬɵɧɭɬ ɞɨ 55°C, ɤ ɧɢɦ ɞɨɛɚɜɥɹɸɬ ɫɬɟɪɢɥɢɡɨɜɚɧɧɵɟ ɪɚɫɬɜɨɪɵ L- 

ɝɥɸɬɚɦɢɧɚ ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɢɫɬɨɱɧɢɤɨɦ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɚɡɨɬɚ. ɂɧɨɝɞɚ ɤ L- 

ɝɥɸɬɚɦɢɧɭ ɞɨɛɚɜɥɹɸɬ ɚɫɤɨɪɛɢɧɨɜɭɸ ɤɢɫɥɨɬɭ ɢ ɝɢɞɪɨɥɢɡɚɬ ɤɚɡɟɢɧɚ. 

Ⱦɚɧɧɵɟ ɪɟɝɭɥɹɬɨɪɵ ɪɨɫɬɚ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɢɧɞɭɤɰɢɢ ɢ ɩɪɨɥɢɮɟɪɚɰɢɢ 

ɷɦɛɪɢɨɧɚɥɶɧɵɯ ɬɤɚɧɟɣ, ɩɪɢ ɷɬɨɦ ɪɚɡɜɢɬɢɟ ɪɚɧɧɢɯ ɫɨɦɚɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ 

ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɢɡɴɹɬɢɢ ɷɬɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɢɡ ɫɪɟɞɵ. ɉɪɢ ɧɚɥɢɱɢɢ ɞɚɧɧɵɯ 

ɝɨɪɦɨɧɨɜ ɤɥɟɬɤɢ ɡɚɪɨɞɵɲɟɣ ɦɨɝɭɬ ɜɧɨɜɶ ɩɨɞɜɟɪɝɧɭɬɶɫɹ ɞɢɮɮɟɪɟɧɰɢɪɨɜɤɟ. 

Ⱦɥɹ ɪɚɡɜɢɬɢɹ ɫɨɦɚɬɢɱɟɫɤɢɯ ɷɦɛɪɢɨɧɨɜ ɞɨ ɫɬɚɞɢɢ ɫɨɡɪɟɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɢɫɭɬɫɬɜɢɟ ɚɛɫɰɢɡɨɜɨɣ ɤɢɫɥɨɬɵ (ȺȻɄ). Ⱦɚɧɧɵɣ ɝɨɪɦɨɧ ɫɬɢɦɭɥɢɪɭɟɬ 

ɧɚɤɨɩɥɟɧɢɟ ɡɚɩɚɫɧɵɯ ɜɟɳɟɫɬɜ ɢ ɢɧɝɢɛɢɪɭɟɬ ɪɚɧɧɟɟ ɩɪɨɪɚɫɬɚɧɢɟ (Arnold et al., 

2002). Ʉɨɦɛɢɧɚɰɢɹ ɚɛɫɰɢɡɨɜɨɣ ɤɢɫɥɨɬɵ (ȺȻɄ) ɢ ɚɤɬɢɜɢɪɨɜɚɧɧɨɝɨ ɭɝɥɹ 

ɫɬɢɦɭɥɢɪɭɟɬ ɮɨɪɦɢɪɨɜɚɧɢɟ ɢ ɪɚɡɜɢɬɢɟ ɫɟɦɹɞɨɥɟɣ ɫɨɦɚɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ 

ɟɥɢ ɟɜɪɨɩɟɣɫɤɨɣ (Picea abies L., Karst.). ȼ ɞɚɧɧɨɦ ɷɤɫɩɟɪɢɦɟɧɬɟ ɫɟɦɹɞɨɥɶɧɵɟ 

ɡɚɪɨɞɵɲɢ ɨɛɪɚɡɨɜɵɜɚɥɢɫɶ ɧɚɦɧɨɝɨ ɱɚɳɟ, ɚ ɫɚɦɢ ɫɨɦɚɬɢɱɟɫɤɢɟ ɡɚɪɨɞɵɲɢ 

ɛɵɫɬɪɟɟ ɭɜɟɥɢɱɢɜɚɥɢɫɶ ɜ ɪɚɡɦɟɪɚɯ, ɢɦɟɥɢ ɛɨɥɶɲɢɟ ɚɩɢɤɚɥɶɧɵɟ ɨɛɥɚɫɬɢ, 

ɫɬɚɧɨɜɢɥɢɫɶ    ɦɨɪɮɨɥɨɝɢɱɟɫɤɢ    ɛɨɥɟɟ    ɩɨɯɨɠɢɦɢ    ɧɚ    ɡɢɝɨɬɢɱɟɫɤɢɟ    ɢ 
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ɞɟɦɨɧɫɬɪɢɪɨɜɚɥɢ ɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɨɟ ɪɚɡɜɢɬɢɟ ɷɩɢɤɨɬɢɥɹ ɧɚ ɷɬɚɩɟ ɩɨɫɥɟ 

ɩɪɨɪɚɫɬɚɧɢɹ. Ɂɚɪɨɞɵɲɢ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɛɵɥɢ ɛɟɥɨ-ɠɟɥɬɨɝɨ ɰɜɟɬɚ, 

ɭɞɥɢɧɟɧɧɵɟ. ɉɪɢ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɢ ɛɟɡ ɚɤɬɢɜɢɪɨɜɚɧɧɨɝɨ ɭɝɥɹ ɢ ɫ ɚɛɫɰɢɡɨɜɨɣ 

ɤɢɫɥɨɬɨɣ ɩɨɥɭɱɟɧɧɵɟ ɨɛɪɚɡɰɵ ɢɦɟɥɢ ɠɟɥɬɵɣ ɨɬɬɟɧɨɤ, ɚ ɩɨ ɮɨɪɦɟ ɛɵɥɢ 

ɤɨɪɨɬɤɢɦɢ ɢ ɩɥɨɫɤɢɦɢ ɜ ɨɛɥɚɫɬɢ ɚɩɢɤɚɥɶɧɨɣ ɦɟɪɢɫɬɟɦɵ ɤɨɪɧɹ (Pullman et al., 

2005). ȼ 2002 ɝɨɞɭ ɧɚ ɨɛɪɚɡɰɟ ɥɢɫɬɜɟɧɧɢɰɵ ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ ɢɫɫɥɟɞɨɜɚɧɢɟ, 

ɨɞɧɨɡɧɚɱɧɨ ɩɨɞɬɜɟɪɠɞɚɸɳɟɟ ɬɨɬ ɮɚɤɬ, ɱɬɨ ȺȻɄ ɹɜɥɹɟɬɫɹ ɤɪɢɬɢɱɟɫɤɢ ɜɚɠɧɵɦ 

ɤɨɦɩɨɧɟɧɬɨɦ ɞɥɹ ɩɪɚɜɢɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ ɢ ɫɨɡɪɟɜɚɧɢɹ ɡɞɨɪɨɜɵɯ ɫɨɦɚɬɢɱɟɫɤɢɯ 

ɡɚɪɨɞɵɲɟɣ ɯɜɨɣɧɵɯ ɩɨɪɨɞ (von Aderkas et al., 2002). 

ȼ ɨɛɨɡɪɟɜɚɟɦɨɣ ɥɢɬɟɪɚɬɭɪɟ ɬɚɤɠɟ ɛɵɥɢ ɨɩɢɫɚɧɵ ɜɚɪɢɚɧɬɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɞɪɭɝɢɯ ɝɨɪɦɨɧɨɜ ɢ ɪɟɝɭɥɹɬɨɪɨɜ ɪɨɫɬɚ: ɬɚɤ, ɜɦɟɫɬɨ ɛɟɧɡɢɥɚɞɟɧɢɧɩɭɪɢɧɚ ɦɨɠɟɬ 

ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɤɢɧɟɬɢɧ (Montalbán et al., 2013); ɬɚɤɠɟ ɤɢɧɟɬɢɧ ɦɨɠɟɬ 

ɩɪɢɦɟɧɹɬɶɫɹ ɜɦɟɫɬɟ ɫ ɛɟɧɡɢɥɚɞɟɧɢɧɨɦ (Pullman, Johnson, 2002). 

Ⱦɢɯɥɨɪɮɟɧɨɤɫɢɭɤɫɭɫɧɭɸ ɤɢɫɥɨɬɭ ɦɨɠɟɬ ɡɚɦɟɧɢɬɶ ɚɭɤɫɢɧ-1-ɧɚɮɬɚɥɢɧɭɤɫɭɫɧɚɹ 

ɤɢɫɥɨɬɚ (Pullman, Johnson, 2002), ɥɢɛɨ ɞɚɧɧɵɟ ɤɢɫɥɨɬɵ ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ 

ɤɨɦɩɥɟɤɫɧɨ ɜ ɟɞɢɧɨɣ ɤɨɦɛɢɧɚɰɢɢ (Montalbán et al., 2013). 

Ⱦɥɹ ɭɫɩɟɲɧɨɣ ɢɧɞɭɤɰɢɢ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɧɟɨɛɯɨɞɢɦɨ 

ɭɱɢɬɵɜɚɬɶ pH ɩɢɬɚɬɟɥɶɧɨɣ ɫɪɟɞɵ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɜɚɪɶɢɪɨɜɚɬɶɫɹ ɜ ɩɪɟɞɟɥɚɯ 

4,0-7,5, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɬɪɟɛɧɨɫɬɟɣ ɪɚɫɬɟɧɢɣ. Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɫɨɯɪɚɧɢɬɶ 

ɩɪɨɷɦɛɪɢɨ ɧɚ ɩɪɟɝɥɨɛɭɥɹɪɧɨɣ ɫɬɚɞɢɢ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɞɟɪɠɢɜɚɬɶ ɧɢɡɤɨɟ 

ɡɧɚɱɟɧɢɟ (4,0-4,5), ɚ ɞɥɹ ɪɚɡɜɢɬɢɹ ɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɪɚɫɬɟɧɢɹ ɩɨɞɧɢɦɚɬɶ ɞɨ 5,8 

(Ɇɢɬɪɨɮɚɧɨɜɚ, 2009). 

ɉɨɦɢɦɨ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɮɚɤɬɨɪɨɜ ɡɧɚɱɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɠɢɡɧɶ 

ɪɚɫɬɟɧɢɣ, ɧɚ ɢɯ ɪɨɫɬ ɢ ɪɚɡɜɢɬɢɟ, ɨɤɚɡɵɜɚɸɬ ɬɚɤɠɟ ɫɩɟɤɬɪɚɥɶɧɵɣ ɫɨɫɬɚɜ ɫɜɟɬɚ, 

ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɪɢɦɟɧɹɟɦɨɝɨ ɨɫɜɟɳɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɚ. Ȼɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ 

ɫɭɳɟɫɬɜɭɟɬ ɜɡɚɢɦɨɫɜɹɡɶ ɦɟɠɞɭ ɧɚɤɨɩɥɟɧɢɟɦ ɝɨɪɦɨɧɨɜ ɜ ɪɚɫɬɟɧɢɢ ɢ ɤɚɱɟɫɬɜɨɦ 

ɫɜɟɬɚ (Ʉɨɧɫɬɚɧɬɢɧɨɜɚ ɢ ɞɪ., 1987). ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɢɦɟɧɹɟɬɫɹ 

ɨɩɬɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɩɪɟɞɟɥɚɯ 21—25 °ɋ, ɩɨɞɯɨɞɹɳɚɹ ɞɥɹ ɤɭɥɶɬɢɜɚɰɢɢ 

ɛɨɥɶɲɢɧɫɬɜɚ ɜɢɞɨɜ ɪɚɫɬɟɧɢɣ (Dunstan et al., 1995). 

Ⱦɥɹ ɬɨɝɨ   ɱɬɨɛɵ   ɭɜɟɥɢɱɢɬɶ   ɩɪɨɰɟɧɬ   ɭɫɩɟɲɧɨɣ   ɢɧɢɰɢɚɰɢɢ   ɩɪɢ 
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ɫɨɦɚɬɢɱɟɫɤɨɦ ɷɦɛɪɢɨɝɟɧɟɡɟ ɢɧɨɝɞɚ ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɨɛɪɚɛɨɬɤɚ 

ɲɢɲɟɤ ɧɢɡɤɢɦɢ ɩɨɥɨɠɢɬɟɥɶɧɵɦɢ ɬɟɦɩɟɪɚɬɭɪɚɦɢ (4–5 ° C) ɜ ɬɟɱɟɧɢɟ 1–3 

ɧɟɞɟɥɶ. ɗɬɨ ɨɤɚɡɵɜɚɟɬ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɢɧɞɭɤɰɢɸ ɫɨɦɚɬɢɱɟɫɤɨɝɨ 

ɷɦɛɪɢɨɝɟɧɟɡɚ ɞɥɹ ɧɟɤɨɬɨɪɵɯ ɜɢɞɨɜ ɫɨɫɧɵ: P. sylvestris (Häggman et al., 1999); P. 

radiata (Montalbán et al., 2015). ɉɨɦɢɦɨ ɷɬɨɝɨ, ɨɛɪɚɛɨɬɤɚ ɯɨɥɨɞɨɦ ɩɨɡɜɨɥɹɟɬ 

ɫɩɪɚɜɢɬɶɫɹ ɫ ɩɪɨɛɥɟɦɨɣ ɭɡɤɨɝɨ «ɨɤɧɚ» ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ ɷɤɫɩɥɚɧɬɨɜ, ɤɨɬɨɪɵɟ 

ɧɟɨɛɯɨɞɢɦɨ ɜɜɟɫɬɢ ɜ ɤɭɥɶɬɭɪɭ ɜ ɬɟɱɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɩɟɪɢɨɞɚ ɜɪɟɦɟɧɢ ɩɨɫɥɟ 

ɫɛɨɪɚ ɲɢɲɟɤ (Park, 2002; Salajova, Salaj, 2005; Yildirim et al. ., 2006). 
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2 Ɉɛɴɟɤɬ ɢ ɦɚɬɟɪɢɚɥɵ ɢɫɫɥɟɞɨɜɚɧɢɹ 
 
 

2.1 Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ 
 
 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɥɭɠɢɥɢ 7 ɞɟɪɟɜɶɟɜ ɫɨɫɧɵ ɫɢɛɢɪɫɤɨɣ (ɤɟɞɪɚ 

ɫɢɛɢɪɫɤɨɝɨ, Ɋinus sibirica DuTour), ɩɪɨɢɡɪɚɫɬɚɸɳɢɯ ɜ ɨɤɪɟɫɬɧɨɫɬɹɯ ɝ. 

Ʉɪɚɫɧɨɹɪɫɤɚ ɢ ɜ ɟɫɬɟɫɬɜɟɧɧɨɦ ɞɪɟɜɨɫɬɨɟ ɧɚ Ʉɢɬɚɟɜɨɣ ɝɨɪɟ ɜɛɥɢɡɢ ɩɨɫɟɥɤɚ 

Ɍɚɧɡɵɛɟɣ (ȿɪɦɚɤɨɜɫɤɢɣ ɪɚɣɨɧ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ). ɉɪɢɛɥɢɡɢɬɟɥɶɧɵɣ ɜɨɡɪɚɫɬ 

ɞɟɪɟɜɶɟɜ ɫɨɫɬɚɜɥɹɥ 45-50 ɥɟɬ. 

Ⱦɥɹ ɢɧɞɭɤɰɢɢ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ, ɜ ɩɟɪɢɨɞ ɫ 15 ɩɨ 25 ɢɸɥɹ 2020 

ɝɨɞɚ, ɫ ɞɟɪɟɜɶɟɜ Pinus sibirica ɛɵɥɢ ɫɨɛɪɚɧɵ 22 ɲɢɲɤɢ. 

ȼ ɬɨɦ ɱɢɫɥɟ ɛɵɥɢ ɫɨɛɪɚɧɵ ɲɢɲɤɢ ɫɨɫɧɵ ɫɢɛɢɪɫɤɨɣ ɫ ɚɧɨɦɚɥɶɧɵɦ 

ɨɞɧɨɥɟɬɧɢɦ ɰɢɤɥɨɦ ɪɚɡɜɢɬɢɹ ɠɟɧɫɤɢɯ ɲɢɲɟɤ (ɞɟɪɟɜɨ № 7). ɒɢɲɤɢ 

ɚɧɨɦɚɥɶɧɵɯ ɞɟɪɟɜɶɟɜ ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɨɛɵɱɧɵɯ ɩɨ ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɢɦ 

ɩɨɤɚɡɚɬɟɥɹɦ ɢ ɜɚɪɢɚɬɢɜɧɨɫɬɶɸ ɪɚɡɦɟɪɨɜ ɫɟɦɹɧ ɜ ɨɞɧɨɣ ɲɢɲɤɟ ɨɬ 2ɦɦ-ɞɨ 13ɦɦ. 

Ɋɚɡɜɢɬɢɟ ɷɦɛɪɢɨɧɚɥɶɧɵɯ ɫɬɪɭɤɬɭɪ ɨɬ ɨɩɵɥɟɧɢɹ ɞɨ ɪɚɡɜɢɬɢɹ ɚɪɯɟɝɨɧɢɟɜ ɭ 

ɞɚɧɧɨɝɨ ɞɟɪɟɜɚ ɩɪɨɯɨɞɢɥɨ ɡɚ 2-2,5 ɦɟɫ. ɜɦɟɫɬɨ ɨɞɧɨɝɨ ɝɨɞɚ ɭ ɬɢɩɢɱɧɵɯ 

ɞɟɪɟɜɶɟɜ. 

 
2.2 Ɇɚɬɟɪɢɚɥɵ ɢɫɫɥɟɞɨɜɚɧɢɹ 

 
 

ȼ ɤɚɱɟɫɬɜɟ ɷɤɫɩɥɚɧɬɨɜ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɡɢɝɨɬɢɱɟɫɤɢɟ ɡɚɪɨɞɵɲɢ ɢ 

ɦɟɝɚɝɚɦɟɬɨɮɢɬɵ ɧɚ ɪɚɡɧɵɯ ɫɬɚɞɢɹɯ ɢɯ ɪɚɡɜɢɬɢɹ. 

Ɂɚɪɨɞɵɲɢ ɲɢɲɟɤ, ɫɨɛɪɚɧɧɵɟ ɫ ɞɟɪɟɜɚ №7, ɫ ɨɞɧɨɥɟɬɧɢɦ ɰɢɤɥɨɦ 

ɪɚɡɜɢɬɢɹ, ɧɚɯɨɞɢɥɢɫɶ ɧɚ ɫɬɚɞɢɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɚɪɯɟɝɨɧɢɟɜ ɢ ɡɚɪɨɞɵɲɟɜɨɝɨ 

ɤɚɧɚɥɚ. Ɉɩɥɨɞɨɬɜɨɪɟɧɢɟ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɧɟ ɩɪɨɢɫɯɨɞɢɥɨ. 

 
2.3 ɉɪɨɰɟɫɫ ɩɨɞɝɨɬɨɜɤɢ ɢ ɫɬɟɪɢɥɢɡɚɰɢɢ 

 
 

ɋɬɟɪɢɥɢɡɚɰɢɹ ɢ ɜɜɨɞ ɜ ɤɭɥɶɬɭɪɭ in vitro ɩɪɨɢɡɜɨɞɢɥɢɫɶ ɜ ɫɬɟɪɢɥɶɧɨɦ 
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ɥɚɦɢɧɚɪ-ɛɨɤɫɟ. ɉɟɪɟɞ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɨɦɟɳɟɧɢɟ ɩɨɞɜɟɪɝɚɥɨɫɶ ɨɛɪɚɛɨɬɤɟ 

ɭɥɶɬɪɚɮɢɨɥɟɬɨɦ ɧɚ ɩɪɨɬɹɠɟɧɢɢ 25 ɦɢɧɭɬ. 

Ⱦɨ ɧɚɱɚɥɚ ɤɚɠɞɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɨɞɝɨɬɚɜɥɢɜɚɥɚɫɶ ɩɨɫɭɞɚ ɢ ɫɬɟɪɢɥɶɧɚɹ 

ɜɨɞɚ, ɤɨɬɨɪɵɟ ɫɬɟɪɢɥɢɡɨɜɚɥɢɫɶ ɜ ɚɜɬɨɤɥɚɜɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 120 ɋ ɜ ɬɟɱɟɧɢɟ 

ɨɞɧɨɝɨ ɱɚɫɚ. 

ɉɪɢ ɪɚɛɨɬɟ ɫ ɨɛɴɟɤɬɚɦɢ ɜɧɭɬɪɢ ɥɚɦɢɧɚɪ-ɛɨɤɫɚ ɢɧɫɬɪɭɦɟɧɬɵ ɢ ɩɟɪɱɚɬɤɢ 

ɨɛɪɚɛɚɬɵɜɚɥɢɫɶ 96% ɪɚɫɬɜɨɪɨɦ ɫɩɢɪɬɚ. 

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬɵ ɩɪɨɢɡɜɨɞɢɥɢɫɶ ɢɡɦɟɪɟɧɢɹ ɞɥɢɧɵ ɢ ɲɢɪɢɧɵ 

ɤɚɠɞɨɣ ɲɢɲɤɢ, ɚ ɬɚɤɠɟ ɩɨɞɫɱɟɬ ɫɟɦɹɧ ɢ ɫɟɦɟɧɧɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɤɚɠɞɨɣ 

ɲɢɲɤɢ. ɋɟɦɟɧɧɚɹ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɪɚɫɫɱɢɬɵɜɚɥɚɫɶ ɩɨ ɮɨɪɦɭɥɟ: 

ɋ = 
˚ˋсˎˑ сеˏяː ˚ˋсˎˑ сеˏ.˚е˛уˌ 

*100% 

ȼ ɬɚɛɥɢɰɟ 1 ɩɪɢɜɟɞɟɧɵ ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɲɢɲɟɤ Pinus 

sibirica, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɞɚɧɧɨɦ ɷɤɫɩɟɪɢɦɟɧɬɟ. ɒɢɲɤɢ ɫɨɫɟɧ ɨɬɥɢɱɚɸɬɫɹ 

ɪɚɡɦɟɪɚɦɢ ɢ ɮɨɪɦɨɣ. Ɏɨɪɦɚ ɲɢɲɟɤ ɜɥɢɹɟɬ ɧɚ ɢɯ ɞɥɢɧɭ ɢ ɦɚɫɫɭ, ɤɨɥɢɱɟɫɬɜɨ ɢ 

ɜɟɫ ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɧɢɯ ɫɟɦɹɧ. Ɍɚɤɠɟ ɜɵɞɟɥɹɸɬ ɩɚɪɚɦɟɬɪ, ɨɬɨɛɪɚɠɚɸɳɢɣ 

ɧɚɩɨɥɧɟɧɧɨɫɬɶ ɲɢɲɤɢ ɫɟɦɟɧɚɦɢ — ɜɵɯɨɞ ɫɟɦɹɧ. ȼɵɯɨɞ ɫɟɦɹɧ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɤɚɤ ɨɬɧɨɲɟɧɢɟ ɱɢɫɥɚ ɫɟɦɹɧ ɤ ɱɢɫɥɭ ɫɟɦɟɧɧɵɯ ɱɟɲɭɣ. Ⱦɚɧɧɵɣ ɩɨɤɚɡɚɬɟɥɶ 

ɨɛɪɚɬɧɨ ɩɪɨɩɨɪɰɢɨɧɚɥɟɧ ɜɵɯɨɞɭ ɫɟɦɹɧ ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɚɡɦɟɪɚ ɲɢɲɤɢ. 

Ɍɚɛɥɢɰɚ 2 – Ɇɨɪɮɨɦɟɬɪɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɲɢɲɟɤ 
 

 
№ 

ɒɢɲɤɢ 

 
№ 

Ⱦɟɪ. 

 
Ⱦɥ. 
ɲ. 

 
ɒɢɪ.ɲ. 

 
Ʉɨɷɮ-ɬ 
ɮɨɪɦɵ 

 
Ʉɨɥ-ɜɨ 
ɫɟɦɹɧ 

Ʉɨɥ-ɜɨ 
ɫɟɦɟɧɵɯ 
ɱɟɲɭɣ 

ɋɟɦɟɧɧɚɹ 
ɩɪɨɞ-ɬɶ, 

% 

1 1 9 7 1,3 102 114 89 

2 1 8 5,4 1,5 82 103 80 
3 2 7,5 5,5 1,4 55 82 67 
4 2 8,1 4,9 1,7 50 64 78 

5 3 8,5 6 1,4 93 106 88 
6 3 9 5,5 1,6 85 135 62 
7 3 7,5 5,5 1,4 78 106 74 

8 3 8 4,9 1,6 82 96 85 
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9 4 5,8 6,2 0,9 35 72 49 
10 4 6 4,5 1,3 27 89 30 

11 4 7 4,7 1,5 29 58 50 
12 4 6,8 5,5 1,2 43 79 54 
13 5 10 7,5 1,5 72 90 80 

14 5 10 6,8 1,7 81 101 80 
15 6 11 7 1,5 68 89 77 
16 7 6 4 1,5 49 55 89 

17 7 5,5 4,5 1,2 78 86 90 

18 7 6 4 1,5 65 76 85 
19 7 6 4,5 1,3 67 73 91 

20 4 7 5,3 1,3 32 76 42 
21 5 11 6,8 1,6 83 135 61 
22 4 7,6 6 1,3 40 97 41 

ɋɪ.:  7,8 5,3 1,41 65.3 90.1 70 
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Ɋɢɫɭɧɨɤ 2 – Ɇɨɪɮɨɦɟɬɪɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɲɢɲɟɤ P. sibirica: 
1 – ɂɡɦɟɪɟɧɢɟ ɞɥɢɧɵ ɬɢɩɢɱɧɵɯ ɲɢɲɟɤ; 2 – ɂɡɦɟɪɟɧɢɟ ɞɥɢɧɵ ɲɢɲɟɤ ɫ 

ɨɞɧɨɥɟɬɧɢɦ ɰɢɤɥɨɦ ɪɚɡɜɢɬɢɹ 3 – ɂɡɦɟɪɟɧɢɟ ɲɢɪɢɧɵ; 4 – ɋɪɚɜɧɟɧɢɟ 
ɦɟɝɚɝɚɦɟɬɨɮɢɬɨɜ ɫɨɫɧɵ ɫ ɨɞɧɨɥɟɬɧɢɦ ɰɢɤɥɨɦ ɪɚɡɜɢɬɢɹ (a) ɢ ɬɢɩɢɱɧɨɣ (b). 

 
ɋɪɚɡɭ ɩɨɫɥɟ ɩɪɨɢɡɜɟɞɟɧɢɹ ɩɪɨɰɟɞɭɪɵ ɡɚɦɟɪɚ ɫɟɦɟɧɚ ɫɨɫɧɵ ɫɢɛɢɪɫɤɨɣ 

ɛɵɥɢ ɨɱɢɳɟɧɵ ɨɬ ɩɨɤɪɨɜɧɵɯ ɱɟɲɭɣ ɢ ɩɨɞɜɟɪɝɚɥɢɫɶ ɫɬɟɪɢɥɢɡɚɰɢɢ ɪɚɫɬɜɨɪɨɦ 

ɝɢɩɨɯɥɨɪɢɞɚ ɧɚɬɪɢɹ ɧɚ ɩɪɨɬɹɠɟɧɢɢ 15 ɦɢɧɭɬ, ɩɨɫɥɟ ɱɟɝɨ ɛɵɥɢ ɬɳɚɬɟɥɶɧɨ 

ɩɪɨɦɵɬɵ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɨɣ ɬɪɢ ɪɚɡɚ. 
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Ɋɢɫɭɧɨɤ 3 – ɉɪɨɰɟɫɫ ɫɬɟɪɢɥɢɡɚɰɢɢ ɫɟɦɹɧ ɝɢɩɨɯɥɨɪɢɞɨɦ ɧɚɬɪɢɹ ɜ 
ɬɟɱɟɧɢɟ 15 ɦɢɧɭɬ 

 
ȼ ɤɚɱɟɫɬɜɟ ɷɤɫɩɥɚɧɬɚ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɢɡɨɥɢɪɨɜɚɧɧɵɟ ɡɢɝɨɬɢɱɟɫɤɢɟ 

ɡɚɪɨɞɵɲɢ, ɤɨɬɨɪɵɟ ɢɡɜɥɟɤɚɥɢɫɶ ɢɡ ɦɟɝɚɝɚɦɟɬɨɮɢɬɨɜ ɢ ɩɨɦɟɳɚɥɢɫɶ ɧɚ 

ɩɢɬɚɬɟɥɶɧɭɸ ɫɪɟɞɭ ɩɨ 4-5 ɷɤɫɩɥɚɧɬɚ ɜ ɤɨɥɛɭ. ȼ ɫɥɭɱɚɟ ɞɟɪɟɜɶɟɜ № 6 ɢ 7 

ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɦɟɝɚɝɚɦɟɬɨɮɢɬɵ, ɤɨɬɨɪɵɟ ɜ ɭɫɥɨɜɢɹɯ ɥɚɦɢɧɚɪ-ɛɨɤɫɚ 

ɪɚɡɪɟɡɚɥɢɫɶ ɜ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɢ ɩɨɥɨɜɢɧɚ ɦɟɝɚɝɚɦɟɬɨɮɢɬɚ ɫ 

ɧɚɯɨɞɹɳɢɦɫɹ ɜ ɧɟɣ ɡɢɝɨɬɢɱɟɫɤɢɦ ɡɚɪɨɞɵɲɟɦ ( ɞɟɪɟɜɨ №6) ɢɥɢ ɛɟɡ ɡɚɪɨɞɵɲɚ ( 

ɞɟɪɟɜɨ №7) ɩɨɦɟɳɚɥɚɫɶ ɧɚ ɩɢɬɚɬɟɥɶɧɭɸ ɫɪɟɞɭ. 

 
2.4 ɉɪɨɰɟɫɫ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɩɢɬɚɬɟɥɶɧɵɯ ɫɪɟɞ ɢ ɜɜɟɞɟɧɢɟ ɷɤɫɩɥɚɧɬɨɜ 

ɜ ɤɭɥɶɬɭɪɭ in vitro 

 
Ɇɟɬɨɞɢɤɚ ɩɨɥɭɱɟɧɢɹ ɫɨɦɚɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ ɯɜɨɣɧɵɯ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 

ɪɹɞ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɞɟɣɫɬɜɢɣ, ɤɚɠɞɚɹ ɢɡ ɤɨɬɨɪɵɯ ɬɪɟɛɭɟɬ ɨɩɪɟɞɟɥɟɧɧɵɟ 

ɩɢɬɚɬɟɥɶɧɵɟ ɫɪɟɞɵ ɫ ɨɬɥɢɱɚɸɳɢɦɫɹ ɫɨɫɬɚɜɨɦ ɝɨɪɦɨɧɚɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ. 

ɋɬɚɞɢɢ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: ɢɧɢɰɢɚɰɢɸ 

ɷɦɛɪɢɨɝɟɧɧɨɝɨ ɤɚɥɥɭɫɚ, ɩɪɨɥɢɮɟɪɚɰɢɸ ɷɦɛɪɢɨɝɟɧɧɨɝɨ ɤɚɥɥɭɫɚ, ɫɨɡɪɟɜɚɧɢɟ 

ɫɨɦɚɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ ɢ ɢɯ ɩɪɨɪɚɫɬɚɧɢɹ. 

ɋɨɫɬɚɜ ɤɭɥɶɬɭɪɚɥɶɧɨɣ ɩɢɬɚɬɟɥɶɧɨɣ ɫɪɟɞɵ ɹɜɥɹɟɬɫɹ ɫɭɳɟɫɬɜɟɧɧɵɦ 

ɮɚɤɬɨɪɨɦ ɜ ɦɟɬɨɞɢɤɟ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ, ɬɚɤ ɤɚɤ ɨɧ ɡɚɦɟɧɹɟɬ 

ɫɨɞɟɪɠɢɦɨɟ ɦɟɝɚɝɚɦɟɬɨɮɢɬɚ. Ⱦɥɹ ɢɧɢɰɢɚɰɢɢ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ 

ɜɢɞɨɜ ɪɨɞɚ Pinus ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɩɪɢɦɟɧɹɟɦɵɦɢ ɹɜɥɹɸɬɫɹ ɫɪɟɞɵ Litvay, DCR, 
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ɢ MSG (Litvay, 1985). Ⱦɥɹ ɢɧɢɰɢɚɰɢɢ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ ɛɚɡɨɜɵɟ 

ɩɢɬɚɬɟɥɶɧɵɟ ɫɪɟɞɵ: LV, ɞɨɩɨɥɧɟɧɧɚɹ ɫɚɯɚɪɨɡɨɣ (30ɝ/ɥ), ɤɚɡɟɢɧɨɦ (0,5 ɝ/ɥ), 

ɝɥɸɬɚɦɢɧɨɦ (1ɝ/ɥ) ɢ ɚɫɤɨɪɛɢɧɨɜɨɣ ɤɢɫɥɨɬɵ (0,3 ɝ/ɥ), ɩɢɬɚɬɟɥɶɧɚɹ ɫɪɟɞɚ LV c 

ɩɨɧɢɠɟɧɧɵɦ ɜ ɞɜɚ ɪɚɡɚ ɫɨɞɟɪɠɚɧɢɟɦ ɦɚɤɪɨɷɥɟɦɟɧɬɨɜ, ɚ ɬɚɤɠɟ ɛɚɡɨɜɚɹ 

ɩɢɬɚɬɟɥɶɧɚɹ ɫɪɟɞɚ DCR (Gupta and Durzan,1985), ɞɨɩɨɥɧɟɧɧɚɹ ɫɚɯɚɪɨɡɨɣ 

(30ɝ/ɥ), ɤɚɡɟɢɧɨɦ (1 ɝ/ɥ), ɦɟɨɢɧɨɡɢɬɨɦ (200 ɦɝ/ɥ), ɝɥɸɬɚɦɢɧɨɦ (0,5ɝ/ɥ) ɢ 

ɚɫɤɨɪɛɢɧɨɜɨɣ ɤɢɫɥɨɬɵ (0,3 ɝ/ɥ). ɋɨɫɬɚɜ ɝɨɪɦɨɧɨɜ ɜ ɞɚɧɧɵɯ ɩɢɬɚɬɟɥɶɧɵɯ ɫɪɟɞɚɯ 

ɜɚɪɶɢɪɨɜɚɥɫɹ, ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ ɛɵɥɨ ɩɨɥɭɱɟɧɨ 7 ɬɢɩɨɜ ɩɢɬɚɬɟɥɶɧɵɯ ɫɪɟɞ. 

ɉɨɤɚɡɚɬɟɥɶ pH ɞɨɜɨɞɢɥɫɹ ɞɨ ɩɨɤɚɡɚɬɟɥɹ 5,8, ɩɨɫɥɟ ɱɟɝɨ ɩɪɨɢɡɜɨɞɢɥɨɫɶ 

ɚɜɬɨɤɥɚɜɢɪɨɜɚɧɢɟ ɩɪɢ 121 ɋ, 110 ɤɊɚ ɜ ɬɟɱɟɧɢɢ 60 ɦɢɧɭɬ. Ʉɭɥɶɬɢɜɢɪɨɜɚɧɢɟ 

ɩɪɨɢɡɜɨɞɢɥɨɫɶ ɜ ɬɟɦɧɨɬɟ ɜ ɬɟɱɟɧɢɢ 30-35 ɞɧɟɣ. 

Ⱦɚɧɧɵɟ ɨ ɫɨɫɬɚɜɚɯ ɩɢɬɚɬɟɥɶɧɵɯ ɫɪɟɞ, ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɞɥɹ ɢɧɢɰɢɚɰɢɢ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3. 

Ɍɚɛɥɢɰɚ 3 – ɋɨɫɬɚɜ ɩɢɬɚɬɟɥɶɧɵɯ ɫɪɟɞ ɢ ɤɨɧɰɟɧɬɪɚɰɢɹ ɝɨɪɦɨɧɨɜ 
 

 

ȼɟɳɟɫɬɜɨ 
DCR 
(2,4Ⱦ+ 
6ȻȺɉ) 

DCR 
(NAA+ 
6 ȻȺɉ; 
2:1) 

DCR 
(NAA+ 
6 ȻȺɉ; 
4:2) 

LV ½ 
(2,4Ⱦ; 
0,8 
ɦɝ/ɥ) 

LV½ 
(2,4Ⱦ- 
6ȻȺɉ; 
2:1) 

LV 
(NAA+ 
6 ȻȺɉ; 
2:1) 

LV 
(NAA+ 
6 ȻȺɉ; 
2:1, ɯ2) 

NH4NO3 400 400 400 825 825 1650 1650 

KNO3 340 340 340 950 950 1900 1900 

MgSO4 * 7H2O 370 370 370 925 925 1850 1850 

KH2PO4 170 170 170 170 170 340 340 

CaCl2 *2H2O 85 85 85 11 11 22 22 

H3BO3 6,2 6,2 6,2 31 31 31 31 

MnSO4 *H2O 22,3 22,3 22,3 21 21 21 21 

ZnSO4 * 7H2O 8,6 8,6 8,6 43 43 43 43 

Na2MoO4 * 
2H2O 

0,25 0,25 0,25 1,25 1,25 1,25 1,25 

CuSO4 * 5H2O 0,25 0,25 0,25 0,5 0,5 0,5 0,5 
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CoCL2 * 6H2O 0,025 0,025 0,025 0,125 0,125 0,125 0,125 

KI 0,83 0,83 0,83 4,15 4,15 4,15 0,15 

FeSO4 * 7H2O 27,8 27,8 27,8 27,8 27,8 27,8 27,8 

Na2EDTA * 
2H2O 

37,3 37,3 37,3 37,3 37,3 37,3 37,3 

ɋɚɯɚɪɨɡɚ 30000 30000 30000 30000 30000 30000 30000 
ɇɢɤɨɬɢɧɨɜɚɹ 
ɤɢɫɥɨɬɚ 

0,5 0,5 0,5 0,5 0,5 0,5 0,5 

Ɍɢɚɦɢɧ 1 1 1 0,1 0,1 0,1 0,1 
ɉɢɪɢɞɨɤɫɢɧ 0,5 0,5 0,5 0,1 0,1 0,1 0,1 
Ɇɢɡɨɢɧɨɡɢɬ 200 200 200 100 100 100 100 
Ƚɥɢɰɢɧ 2 2 2 - - - - 
Ʉɚɡɟɢɧ 500 500 500 1000 1000 1000 1000 
2,4-Д 1 - - 0,8 1 - - 
аɥьɮа- 
наɮɬиɥɭɤɫ. 
ɤ-ɬа 

 
- 

 
2 

 
4 

 
- 

 
- 

 
1 

 
2 

6-ȻȺɉ 0,5 1 2 - 0,5 0,5 1 
 

ȼ ɨɛɳɟɣ ɫɥɨɠɧɨɫɬɢ ɪɚɛɨɬɚ ɛɵɥɚ ɩɪɨɜɟɞɟɧɚ ɫ 22 ɲɢɲɤɚɦɢ ɢ ɛɨɥɟɟ ɱɟɦ ɫ 

500 ɷɤɫɩɥɚɧɬɚɦɢ. ɉɟɪɢɨɞ ɜɜɨɞɚ ɷɤɫɩɥɚɧɬɨɜ ɩɪɨɞɨɥɠɚɥɫɹ ɫ 30 ɢɸɥɹ 2021 ɝɨɞɚ 

ɩɨ 7 ɫɟɧɬɹɛɪɹ 2021 ɝɨɞɚ. Ȼɵɥɨ ɢɫɩɨɥɶɡɨɜɚɧɨ 179 ɱɚɲɟɤ ɉɟɬɪɢ ɫ 3-5 ɷɤɫɩɥɚɧɬɚɦɢ 

ɜ ɤɚɠɞɨɣ ɢɡ ɧɢɯ, ɱɬɨ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɨ ɜ ɬɚɛɥɢɰɟ 4. Ʉɚɠɞɭɸ ɧɟɞɟɥɸ 

ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɩɪɨɜɨɞɢɥɫɹ ɜɧɟɲɧɢɣ ɨɫɦɨɬɪ ɨɛɪɚɡɰɨɜ ɧɚ ɧɚɥɢɱɢɟ 

ɷɦɛɪɢɨɧɚɥɶɧɨɝɨ ɪɵɯɥɨɝɨ ɤɚɥɥɭɫɚ ɛɟɥɨɜɚɬɨ-ɩɪɨɡɪɚɱɧɨɝɨ ɰɜɟɬɚ. Ɉɛɪɚɡɰɵ, 

ɤɨɬɨɪɵɟ ɩɨɞɜɟɪɝɚɥɢɫɶ ɡɚɪɚɠɟɧɢɸ, ɭɬɢɥɢɡɢɪɨɜɚɥɢɫɶ. 

 
Ɍɚɛɥɢɰɚ 4 – ȼɜɨɞ ɷɤɫɩɥɚɧɬɨɜ ɡɚɪɨɞɵɲɟɣ (ɡ) ɢ ɦɟɝɚɝɚɦɟɬɨɮɢɬɨɜ ( ɦɝ)ɜ ɤɭɥɶɬɭɪɭ 

in vitro 

Ⱦɟɪɟɜɨ- 
ɞɨɧɨɪ, 
№ 

Ⱦɚɬɚ ɜɜɟɞɟɧɢɹ 
ɜ ɤɭɥɶɬɭɪɭ in 
vitro 

ɗɤɫ- 
ɩɥɚɧɬ 
(ɦɝ/ɡ) 

Ʉɨɥɢɱɟ- 
ɫɬɜɨ 

ɲɢɲɟɤ 

ɉɢɬɚɬɟɥɶɧɚɹ ɫɪɟɞɚ 
ɢ ɤɨɥ-ɜɨ 
ɷɤɫɩɥɚɧɬɨɜ (ɲɬ.) 

№ 
ɱɚɲɟɤ 
ɉɟɬɪɢ 

1 30.07.2020 ɡ 2 DCR NAA – 16; 1-16 
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    DCR 2,4 – 8;  

LV ½- 20; 
LV NAA -20. 

2 30.07.2020 ɡ 1 
DCR NAA – 7; 

17-20 
DCR 2,4 – 10. 

 
2 

 
06.08.2020 

 
ɡ 

 
1 

DCR NAA – 5;  
21-29 LV NAA – 20; 

LV ½ - 20. 

 

 
3 

 

 
06.08.2020 

 

 
ɡ 

 

 
2 

DCR NAA - 20;  

 
30-54 

DCR 2,4 - 10; 
LV ½ - 12; 
LV NAA - 12;. 
LV 2,4 - 15. 

 

3 

 

10.08.2020 

 

ɡ 

 

2 

DCR NAA - 10;  

55-72 
DCR 2,4 - 17; 
LV ½ - 12; 
LV 2,4 - 12. 

4 13.08.2020 ɡ 1 DCR NAA - 20. 73-78 

 
4 

 
24.08.2020 

 
ɡ 

 
3 

LV ½ - 20;  
79-90 LV NAA - 24; 

LV 2,4 - 23. 

5 24.08.2020 ɡ 1 
DCR NAA - 17 , 

91-103 
DCR 2,4 - 17. 

 
5 

 
27.08.2020 

 
ɡ 

 
1 

LV ½ - 15; 
104- 
118 

LV NAA - 10; 

LV 2,4 - 12. 

 
6 

 
31.08.2020 

 
ɡ 

 
1 

DCR NAA - 13; 
119- 
129 

DCR 2,4 - 14; 
LV ½ - 14. 

 

7 

 

31.08.2020 

 

ɦɝ 

 

3 

DCR NAA - 20;  
130- 
148 

DCR 2,4 - 20; 
LV ½ - 20; 

LV 2,4 - 20. 

7 03.09.2020 ɦɝ 1 
DCR NAA - 4; 149- 

156 LV NAA - 4. 

4 03.09.2020 ɡ 1 DCR 2,4 - 15. 157- 
160 
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5 07.09.2020 ɡ 1 
DCR NAA - 8; 161- 

176 LV NAA - 6. 

4 07.09.2020 ɡ 1 
DCR NAA - 2; 175- 

179 LV ½ - 3. 
 

ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɩɪɨɰɟɫɫɚ ɢɧɢɰɢɚɰɢɢ ɩɪɨɜɨɞɢɥɫɹ ɬɳɚɬɟɥɶɧɵɣ ɨɬɛɨɪ 

ɤɚɥɥɭɫɧɵɯ ɤɭɥɶɬɭɪ ɢ ɩɨɞɫɱɢɬɵɜɚɥɫɹ ɩɪɨɰɟɧɬ ɨɬɤɥɢɤɚ ɧɚ ɤɚɠɞɨɦ ɨɛɪɚɡɰɟ 

ɩɢɬɚɬɟɥɶɧɵɯ ɫɪɟɞ, ɞɚɧɧɵɟ ɜɧɨɫɢɥɢɫɶ ɜ ɬɚɛɥɢɰɭ. ȿɫɥɢ ɩɨɫɥɟ ɢɧɢɰɢɚɰɢɢ 

ɧɚɛɥɸɞɚɟɬɫɹ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɛɟɥɨɝɨ, ɫɨɫɬɨɹɳɟɝɨ ɢɡ ɨɬɞɟɥɶɧɵɯ ɤɥɟɬɨɤ ɢɥɢ 

ɡɚɪɨɞɵɲɟɣ ɤɚɥɥɭɫɚ, ɬɨ ɢɧɢɰɢɚɰɢɹ ɩɪɨɲɥɚ ɭɫɩɟɲɧɨ. ɗɤɫɩɥɚɧɬɵ, ɤɨɬɨɪɵɟ 

ɨɛɪɚɡɨɜɚɥɢ ɤɚɥɥɭɫ, ɩɟɪɟɯɨɞɢɥɢ ɤ ɫɥɟɞɭɸɳɟɦɭ ɷɬɚɩɭ ɩɪɨɥɢɮɟɪɚɰɢɢ. 

Ʉɨɪɢɱɧɟɜɵɣ ɧɟɷɦɛɪɢɨɝɟɧɧɵɣ ɤɚɥɥɭɫ ɭɞɚɥɹɥɫɹ ɩɪɢ ɤɚɠɞɨɣ ɩɟɪɟɫɚɞɤɟ. 

ɉɢɬɚɬɟɥɶɧɵɟ ɫɪɟɞɵ ɝɨɬɨɜɢɥɢɫɶ ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɬɟɯ ɠɟ ɭɫɥɨɜɢɣ, ɱɬɨ ɢ ɞɥɹ 

ɩɪɨɰɟɫɫɚ ɢɧɢɰɢɚɰɢɢ, ɜ ɫɬɟɪɢɥɶɧɨɣ ɩɨɫɭɞɟ ɢ ɫ pH ɪɚɜɧɵɦ 5,8. ɂɫɩɨɥɶɡɨɜɚɥɢ 

ɩɢɬɚɬɟɥɶɧɵɟ ɫɪɟɞɵ 1/2 LV ɢ DCR ɫ ɞɨɛɚɜɥɟɧɢɟɦ ɚɥɶɮɚ-ɧɚɮɬɢɥɭɤɫɭɫɧɨɣ 

ɤɢɫɥɨɬɵ ɢ ɩɨɧɢɠɟɧɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɫɚɯɚɪɨɡɵ (20ɝ/ɥ) ɢ 6-ȻȺɉ (0,5 ɝ/ɥ). 

ɉɪɨɥɢɮɟɪɚɰɢɹ ɤɚɥɥɭɫɧɵɯ ɤɭɥɶɬɭɪ ɩɪɨɢɡɜɨɞɢɥɚɫɶ ɜ ɬɟɱɟɧɢɢ ɫɥɟɞɭɸɳɢɯ 3-9 

ɦɟɫɹɰɟɜ ɜ ɬɟɦɧɨɬɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 24ɋ ɫ ɩɟɪɟɫɚɞɤɚɦɢ ɧɚ ɫɜɟɠɢɟ ɫɪɟɞɵ ɤɚɠɞɵɟ 

14 ɞɧɟɣ. 

 
2.5. Цɢɬɨɥɨɝɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɢ ɫɬɚɬɢɫɬɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ 

 
 

ɐɢɬɨɥɨɝɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɞɚɜɥɟɧɧɵɯ ɩɪɟɩɚɪɚɬɨɜ ɩɨɥɭɱɟɧɧɵɯ ɷɤɫɩɥɚɧɬɨɜ 

ɛɵɥ ɧɚɱɚɬ ɫ ɩɟɪɜɨɝɨ ɦɟɫɹɰɚ ɩɪɨɥɢɮɟɪɚɰɢɢ ɤɥɟɬɨɤ ɢ ɩɪɨɢɡɜɨɞɢɥɫɹ ɪɟɝɭɥɹɪɧɨ. 

ɉɪɟɩɚɪɚɬɵ ɨɤɪɚɲɢɜɚɥɢɫɶ ɩɭɬɺɦ ɜɵɞɟɪɠɢɜɚɧɢɹ ɨɛɪɚɡɰɨɜ ɷɤɫɩɥɚɧɬɨɜ ɧɚ 

ɩɪɟɞɦɟɬɧɨɦ ɫɬɟɤɥɟ ɜ ɬɟɱɟɧɢɟ 1-2 ɦɢɧɭɬ ɜ ɨɞɧɨɩɪɨɰɟɧɬɧɵɦ ɪɚɫɬɜɨɪɨɦ 

ɫɚɮɪɚɧɢɧɚ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɮɢɤɫɚɰɢɟɣ ɩɪɟɩɚɪɚɬɚ ɝɥɢɰɟɪɢɧɨɦ. 

ɉɨɫɥɟ ɷɬɨɝɨ ɧɚɤɥɚɞɵɜɚɥɨɫɶ ɩɨɤɪɨɜɧɨɟ ɫɬɟɤɥɨ ɢ ɩɪɨɢɡɜɨɞɢɥɫɹ ɨɫɦɨɬɪ 

ɨɛɴɟɤɬɨɜ ɫ ɩɨɦɨɳɶɸ ɦɢɤɪɨɫɤɨɩɚ ɆȻɂ-6. Ɂɚɦɟɪɵ ɤɥɟɬɨɤ ɢ ɩɨɥɭɱɟɧɧɵɯ 

ɷɦɛɪɢɨɧɚɥɶɧɵɯ ɫɬɪɭɤɬɭɪ ɨɫɭɳɟɫɬɜɥɹɥɫɹ ɱɟɪɟɡ ɨɤɭɥɹɪ-ɦɢɤɪɨɦɟɬɪ ɫ 

ɩɨɫɥɟɞɭɸɳɟɣ ɤɨɧɜɟɪɬɚɰɢɟɣ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɜ ɦɢɤɪɨɦɟɬɪɵ. 
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Ⱦɥɹ ɚɧɚɥɢɡɚ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɛɵɥ ɩɪɢɦɟɧɺɧ ɨɞɧɨɮɚɤɬɨɪɧɵɣ 

ɞɢɫɩɟɪɫɢɨɧɧɵɣ ɚɧɚɥɢɡ (ANOVA). ɉɪɢ ɷɬɨɦ ɬɢɩ ɩɢɬɚɬɟɥɶɧɨɣ ɫɪɟɞɵ ɜɵɫɬɭɩɢɥ ɜ 

ɤɚɱɟɫɬɜɟ ɢɫɫɥɟɞɭɟɦɨɝɨ ɮɚɤɬɨɪɚ (ɤɚɱɟɫɬɜɟɧɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ), ɚ ɨɛɴɺɦɵ 

ɜɵɪɨɫɲɢɯ ɷɤɫɩɥɚɧɬɨɜ — ɤɚɤ ɡɚɜɢɫɢɦɚɹ ɜɟɥɢɱɢɧɚ (ɤɨɥɢɱɟɫɬɜɟɧɧɚɹ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ). 

Ɋɚɫɱɺɬ ɨɛɴɺɦɚ ɤɚɥɥɭɫɚ ɩɪɨɢɡɜɨɞɢɥɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
2 𝑉 = 
3 
𝜋𝑆𝐿𝐻, 

ɝɞɟ S, L ɢ ɇ — ɷɬɨ ɲɢɪɢɧɚ, ɞɥɢɧɚ ɢ ɜɵɫɨɬɚ ɷɤɫɩɥɚɧɬɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

Ⱥɧɚɥɢɡ ɛɵɥ ɨɫɭɳɟɫɬɜɥɺɧ ɫɪɟɞɫɬɜɚɦɢ ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɪɚɛɨɬɵ ɫ ɞɚɧɧɵɦɢ 

Microsoft Excel 2019 ɝɨɞɚ. 
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3 Ɂɚɤɥɸɱɟɧɢɟ ɢ ɜɵɜɨɞɵ 

ɋɨɦɚɬɢɱɟɫɤɢɣ ɷɦɛɪɢɨɝɟɧɟɡ ɹɜɥɹɟɬɫɹ ɫɨɜɪɟɦɟɧɧɨɣ ɦɨɞɟɥɶɸ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɰɟɫɫɨɜ ɞɢɮɮɟɪɟɧɰɢɪɨɜɤɢ ɢ ɞɟɞɢɮɮɟɪɟɧɰɢɪɨɜɤɢ 

ɪɚɫɬɢɬɟɥɶɧɵɯ ɤɥɟɬɨɤ, ɚ ɬɚɤɠɟ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ ɢ ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɟɫɤɢɯ 

ɜɧɭɬɪɟɧɧɢɯ ɩɪɨɰɟɫɫɨɜ (von Arnold et al., 2002). ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɚɧɧɵɣ 

ɦɟɬɨɞ ɚɤɬɢɜɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɝɟɧɟɬɢɱɟɫɤɢ 

ɰɟɧɧɵɯ ɨɫɨɛɟɣ ɞɟɪɟɜɶɟɜ, ɢ ɩɨɜɵɲɟɧɢɹ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɥɟɫɨɜ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɧɚɫɚɠɞɟɧɢɹ ɩɨɥɭɱɟɧɧɵɯ ɤɥɨɧɨɜɵɯ ɫɟɹɧɰɟɜ, ɨɬɥɢɱɚɸɳɢɯɫɹ ɭɥɭɱɲɟɧɧɵɦ 

ɤɚɱɟɫɬɜɨɦ ɞɪɟɜɟɫɢɧɵ (Park, 2002; Pullman, 2010). 

ȼ ɩɪɨɜɟɞɟɧɧɨɦ ɢɫɫɥɟɞɨɜɚɧɢɢ ɛɵɥ ɡɚɩɭɳɟɧ ɩɪɨɰɟɫɫ ɫɨɦɚɬɢɱɟɫɤɨɝɨ 

ɷɦɛɪɢɨɝɟɧɟɡɚ ɫɨɫɧɵ ɫɢɛɢɪɫɤɨɣ P.sibirica. Ȼɵɥɚ ɢɫɫɥɟɞɨɜɚɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɨɬ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɝɨɪɦɨɧɨɜ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɧɚ ɩɪɨɰɟɫɫ ɢɧɢɰɢɚɰɢɢ 

ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ. Ȼɵɥɢ ɩɨɥɭɱɟɧɵ ɤɚɥɥɭɫɧɵɟ ɤɭɥɶɬɭɪɵ ɢɡ 

ɡɢɝɨɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ ɞɟɪɟɜɶɟɜ №1-6. ɉɪɢ ɷɬɨɦ ɮɨɪɦɢɪɨɜɚɧɢɟ ɤɚɥɥɭɫɚ ɢ 

ɢɧɞɭɤɰɢɹ ɷɦɛɪɢɨɝɟɧɧɵɯ ɤɭɥɶɬɭɪ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɭ ɷɤɫɩɥɚɧɬɨɜ, ɫɨɛɪɚɧɧɵɯ ɫ 

ɞɟɪɟɜɶɟɜ №3 ɢ 4. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɜɟɞɟɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɫɞɟɥɚɧɵ ɫɥɟɞɭɸɳɢɟ 

ɜɵɜɨɞɵ: 

1. ɇɚɢɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɵɣ ɪɨɫɬ ɤɚɥɥɭɫɧɵɯ ɤɭɥɶɬɭɪ ɛɵɥ ɨɬɦɟɱɟɧ ɧɚ 

ɫɪɟɞɟ DCR ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɝɨɪɦɨɧɚ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɚɥɶɮɚ- 

ɧɚɮɬɢɥɭɤɫɭɫɧɨɣ ɤɢɫɥɨɬɵ ɢ 6-ɛɟɧɡɢɥɚɦɢɧɨɩɭɪɢɧɚ ɜ ɫɨɨɬɧɨɲɟɧɢɢ 2:1 ɢ 4:2. 

2. ɇɚɢɛɨɥɶɲɟɣ ɤɚɥɥɭɫɧɨɣ ɚɤɬɢɜɧɨɫɬɶɸ ɨɛɥɚɞɚɥɢ ɨɛɪɚɡɰɵ ɫɟɦɹɧ ɫ 

ɡɢɝɨɬɢɱɟɫɤɢɦ ɡɚɪɨɞɵɲɟɦ ɧɚɯɨɞɢɜɲɢɯɫɹ ɧɚ ɫɬɚɞɢɢ ɢɧɢɰɢɚɰɢɢ ɫɟɦɹɞɨɥɟɣ (3-3,5 

ɦɦ.) 

3. ɂɧɞɭɤɰɢɹ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɡɚɜɢɫɢɬ ɨɬ ɞɟɪɟɜɚ-ɞɨɧɨɪɚ. 

Ɋɨɫɬ ɤɚɥɥɭɫɧɨɣ ɦɚɫɫɵ ɧɚɢɛɨɥɟɟ ɚɤɬɢɜɧɨ ɲɟɥ ɭ ɷɤɫɩɥɚɧɬɨɜ ɞɜɭɯ ɞɟɪɟɜɶɟɜ (№3 ɢ 

4 ɢɡ 7). 

4. ɍɞɥɢɧɟɧɧɵɟ ɤɥɟɬɤɢ ɧɟɷɦɛɪɢɨɝɟɧɧɨɝɨ ɤɚɥɥɭɫɚ ɫɩɨɫɨɛɧɵ 

ɫɨɯɪɚɧɹɬɶɫɹ ɜ ɤɭɥɶɬɭɪɟ 9 ɦɟɫ. ɛɟɡ ɫɭɛɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ. 
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