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ȼȼȿȾȿɇɂȿ 
 
Ɉɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɭɞɚɱɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜ ɥɟɫɧɨɣ ɛɢɨɬɟɯɧɨɥɨɝɢɢ ɹɜɥɹɟɬɫɹ 

ɪɚɡɦɧɨɠɟɧɢɟ ɰɟɧɧɵɯ ɝɟɧɨɬɢɩɨɜ ɪɚɫɬɟɧɢɣ ɫ ɩɨɦɨɳɶɸ ɫɨɦɚɬɢɱɟɫɤɨɝɨ 

ɷɦɛɪɢɨɝɟɧɟɡɚ. Ɇɟɬɨɞ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɩɪɟɞɨɫɬɚɜɥɹɟɬ 

ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɢɬɶ ɦɚɫɫɨɜɨɟ ɪɚɡɦɧɨɠɟɧɢɟ ɷɥɢɬɧɵɯ ɥɢɧɢɣ ɪɚɫɬɟɧɢɣ ɞɥɹ 

ɩɥɚɧɬɚɰɢɨɧɧɨɝɨ ɥɟɫɨɜɵɪɚɳɢɜɚɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɫɨɡɞɚɧɢɹ ɥɟɫɨɫɟɦɟɧɧɵɯ 

ɩɥɚɧɬɚɰɢɣ, ɚ ɬɚɤɠɟ ɢɡɭɱɚɬɶ ɩɪɨɰɟɫɫɵ ɤɥɟɬɨɱɧɨɣ ɞɢɮɮɟɪɟɧɰɢɪɨɜɤɢ ɢ 

ɪɟɚɥɢɡɚɰɢɢ ɦɨɪɮɨɝɟɧɟɬɢɱɟɫɤɢɯ ɩɪɨɝɪɚɦɦ ɪɚɡɜɢɬɢɹ. 

ȼɢɞɵ ɟɥɢ ɹɜɥɹɸɬɫɹ ɩɟɪɫɩɟɤɬɢɜɧɵɦɢ ɞɟɤɨɪɚɬɢɜɧɵɦɢ ɞɟɪɟɜɶɹɦɢ ɞɥɹ 

ɝɨɪɨɞɫɤɨɝɨ ɨɡɟɥɟɧɟɧɢɹ ɢ ɡɚɳɢɬɧɵɯ ɥɟɫɨɧɚɠɞɟɧɢɣ, ɛɥɚɝɨɞɚɪɹ ɭɧɢɤɚɥɶɧɨɣ 

ɨɤɪɚɫɤɟ ɯɜɨɢ, ɜɚɪɶɢɪɭɸɳɟɣɫɹ ɨɬ ɱɢɫɬɨ ɡɟɥɟɧɨɝɨ ɞɨ ɫɢɧɟɜɚɬɨ-ɫɬɚɥɶɧɨɝɨ ɰɜɟɬɚ, 

ɤɪɚɫɢɜɨɣ ɮɨɪɦɟ ɤɪɨɧɵ, ɩɪɨɫɬɨɬɟ ɩɟɪɟɫɚɞɤɢ ɢ ɜɵɫɨɤɨɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ 

ɠɢɡɧɢ. Ɂɧɚɱɢɬɟɥɶɧɵɦ ɞɥɹ ɝɨɪɨɞɫɤɢɯ ɭɫɥɨɜɢɣ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɟɥɶ ɞɨɫɬɚɬɨɱɧɨ 

ɬɟɪɩɢɦɚ ɡɚɝɪɹɡɧɟɧɢɸ ɜɨɡɞɭɯɚ, ɯɨɥɨɞɭ, ɡɚɫɭɯɟ, ɢɦɟɟɬ ɜɵɫɨɤɭɸ ɷɤɨɥɨɝɢɱɟɫɤɭɸ 

ɩɥɚɫɬɢɱɧɨɫɬɶ, ɱɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɤɭɥɶɬɢɜɢɪɨɜɚɬɶ ɟɟ ɞɚɥɟɤɨ ɡɚ ɩɪɟɞɟɥɚɦɢ 

ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɚɪɟɚɥɚ. 

Ʉɥɚɫɫɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɪɚɡɦɧɨɠɟɧɢɹ Picea ɬɪɭɞɨɟɦɤɢ ɢ ɫɨɩɪɨɜɨɠɞɚɸɬɫɹ 

ɪɹɞɨɦ ɩɪɨɛɥɟɦ. Ʉ ɩɪɢɦɟɪɭ, ɩɪɢ ɫɟɦɟɧɧɨɦ ɪɚɡɦɧɨɠɟɧɢɢ ɟɥɢ ɬɨɥɶɤɨ 4-6 % 

ɫɟɹɧɰɟɜ ɨɛɪɟɬɚɸɬ ɝɨɥɭɛɭɸ ɨɤɪɚɫɤɭ ɯɜɨɢ. Ɋɚɫɬɟɧɢɹɦ, ɩɪɢɨɛɪɟɬɟɧɧɵɦ  ɩɭɬɟɦ 

ɩɪɢɜɢɜɨɤ,  ɞɨɜɨɥɶɧɨ ɱɚɫɬɨ ɩɟɪɟɞɚɸɬɫɹ ɛɨɥɟɡɧɢ ɨɬ ɞɪɭɝɢɯ ɜɡɪɨɫɥɵɯ ɨɫɨɛɟɣ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɥɚɫɫɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɧɟ ɪɟɲɚɸɬ ɡɚɞɚɱ ɪɚɡɦɧɨɠɟɧɢɹ ɷɥɢɬɧɵɯ 

ɜɢɞɨɜ, ɤ ɬɨɦɭ ɠɟ ɫɬɨɢɦɨɫɬɶ ɩɨɫɚɞɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɪɢ ɢɯ ɩɪɢɦɟɧɟɧɢɢ 

ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚɹ. 

Ʉ ɧɚɫɬɨɹɳɟɦɭ ɜɪɟɦɟɧɢ ɭɫɩɟɲɧɚɹ ɪɟɝɟɧɟɪɚɰɢɹ ɫɟɹɧɰɟɜ ɱɟɪɟɡ ɫɨɦɚɬɢɱɟɫɤɢɣ 

ɷɦɛɪɢɨɝɟɧɟɡ ɩɨɤɚɡɚɧɚ ɞɥɹ ɪɚɡɧɵɯ ɜɢɞɨɜ ɟɥɢ: ɱɟɪɧɨɣ (P. mariana), ɛɟɥɨɣ (P. 

glauca), ɨɛɵɤɧɨɜɟɧɧɨɣ (P. abies), ɝɢɛɪɢɞɧɨɣ (P. glauca . P. engelmannii), 

ɚɹɧɫɤɨɣ (Ɋicea ajanensis). [Lelu-Walter, Paques, 2009]Ɉɞɧɚɤɨ ɩɭɛɥɢɤɚɰɢɢ ɨ 

ɪɟɝɟɧɟɪɚɰɢɢ ɟɥɢ ɫɢɛɢɪɫɤɨɣ ɜ ɤɭɥɶɬɭɪɟ in vitro ɱɟɪɟɡ ɫɨɦɚɬɢɱɟɫɤɢɣ 

ɷɦɛɪɢɨɝɟɧɟɡ ɨɬɫɭɬɫɬɜɭɸɬ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɫɟɪɶɟɡɧɵɦ ɩɪɟɩɹɬɫɬɜɢɟɦ ɞɥɹ 

ɪɚɡɜɢɬɢɹ ɬɟɯɧɨɥɨɝɢɣ ɪɚɡɦɧɨɠɟɧɢɹ ɜ ɤɭɥɶɬɭɪɟ  in vitro ɞɚɧɧɨɝɨ ɜɢɞɚ. 



ɐɟɥɶ ɧɚɫɬɨɹɳɟɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ - ɢɡɭɱɢɬɶ ɨɫɨɛɟɧɧɨɫɬɢ ɜɜɟɞɟɧɢɹ ɜ ɤɭɥɶɬɭɪɭ  

in vitro ɟɥɢ ɫɢɛɢɪɫɤɨɣ ɢ ɢɧɞɭɤɰɢɸ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɭ ɞɚɧɧɨɝɨ 

ɜɢɞɚ. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɢ ɛɵɥɢ ɩɨɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

1. Ɋɚɡɪɚɛɨɬɚɬɶ ɛɢɨɬɟɯɧɨɥɨɝɢɸ ɩɨɥɭɱɟɧɢɹ ɷɦɛɪɢɨɧɚɥɶɧɨ- ɫɭɫɩɟɧɡɨɪɧɨɣ 

ɦɚɫɫɵ ɢɡ ɧɟɡɪɟɥɵɯ ɡɚɪɨɞɵɲɟɣ ɟɥɢ ɫɢɛɢɪɫɤɨɣ;  

2. ɉɪɨɜɟɫɬɢ ɫɪɚɜɧɢɬɟɥɶɧɨɟ  ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɪɢɪɨɫɬɚ ɤɚɥɥɭɫɧɨɣ ɦɚɫɫɵ ɧɚ 

ɫɪɟɞɚɯ Ⱥɂ ɢ DCR; 

3. ɂɡɭɱɢɬɶ ɰɢɬɨɷɦɛɪɢɨɥɨɝɢɱɟɫɤɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɩɪɨɬɟɤɚɧɢɹ 

ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɭ ɟɥɢ ɫɢɛɢɪɫɤɨɣ. 
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1.1 Ɇɢɤɪɨɤɥɨɧɚɥɶɧɨɟ ɪɚɡɦɧɨɠɟɧɢɟ ɪɚɫɬɟɧɢɣ 

 ɉɨɫɥɟ ɚɧɚɬɨɦɢɱɟɫɤɨɣ ɞɢɮɮɟɪɟɧɰɢɪɨɜɤɢ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɤɥɟɬɨɤ 

ɪɚɫɬɟɧɢɣ ɦɨɠɟɬ ɥɟɝɤɨ ɩɟɪɟɣɬɢ ɤ ɞɟɥɟɧɢɸ. ɗɬɨ ɦɨɠɧɨ ɧɚɡɜɚɬɶ ɩɨɬɟɪɟɣ 

ɤɥɟɬɤɚɦɢ ɫɩɟɰɢɚɥɢɡɚɰɢɢ ɢɥɢ  ɞɟɞɢɮɮɟɪɟɧɰɢɪɨɜɤɨɣ. Ⱦɟɞɢɮɮɟɪɟɧɰɢɪɨɜɤɚ 

ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɤɚɥɥɭɫɚ ɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɢɥɢ  

ɩɪɢ ɦɟɯɚɧɢɱɟɫɤɨɦ ɩɨɜɪɟɠɞɟɧɢɢ ɪɚɫɬɟɧɢɹ. 

Ʉɚɥɥɭɫ ɹɜɥɹɟɬɫɹ ɝɟɬɟɪɨɝɟɧɧɨɣ ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɣ ɫɬɪɭɤɬɭɪɨɣ (ɫɢɫɬɟɦɨɣ), 

ɜɨɡɧɢɤɚɸɳɟɣ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɨɬɞɟɥɶɧɵɯ ɫɬɪɭɤɬɭɪ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɨɪɝɚɧɢɡɦɚ ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɥɢɮɟɪɚɰɢɢ ɤɥɟɬɨɤ. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɤɚɥɥɭɫɚ ɦɨɠɟɬ ɩɪɨɢɫɯɨɞɢɬɶ 

ɢɡ ɪɚɡɥɢɱɧɵɯ ɤɥɟɬɨɤ ɝɟɧɟɪɚɬɢɜɧɵɯ ɢ ɜɟɝɟɬɚɬɢɜɧɵɯ ɨɪɝɚɧɨɜ [Ʉɪɭɝɥɨɜɚ,1997]. 

Ʉɚɥɥɭɫ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɞɨɜɨɥɶɧɨ ɛɵɫɬɪɵɦ ɪɨɫɬɨɦ ɢ ɞɟɮɢɰɢɬɨɦ ɫɬɪɨɝɨɣ 

ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɜɟɪɟɬɟɧ ɞɟɥɟɧɢɹ, ɫɨɫɬɨɢɬ ɢɡ ɝɪɭɩɩ 

ɧɟɨɞɧɨɪɨɞɧɵɯ ɤɥɟɬɨɤ, ɢɦɟɸɳɢɯ ɦɨɪɮɨɝɟɧɟɬɢɱɟɫɤɢɟ ɜɨɡɦɨɠɧɨɫɬɢ, ɤɨɬɨɪɵɟ 

ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɪɚɡɧɵɦɢ ɩɭɬɹɦɢ [Ȼɚɬɵɝɢɧɚ, 1987].  

ɉɨɱɬɢ ɥɸɛɚɹ ɤɥɟɬɤɚ ɦɧɨɝɨɤɥɟɬɨɱɧɨɝɨ ɨɪɝɚɧɢɡɦɚ ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ  

ɩɨɥɧɵɣ ɧɚɛɨɪ ɝɟɧɨɜ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɧɟɬɪɨɧɭɬɨɝɨ 

ɨɪɝɚɧɢɡɦɚ. Ɍɚɤɠɟ ɤɥɟɬɤɢ ɢɦɟɸɬ ɫɩɨɫɨɛɧɨɫɬɶ ɪɟɚɥɢɡɨɜɵɜɚɬɶ ɩɪɢ 

ɫɩɟɰɢɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɢɦɟɸɳɭɸɫɹ ɭ ɧɟɟ ɝɟɧɟɬɢɱɟɫɤɭɸ ɢɧɮɨɪɦɚɰɢɸ ɢ ɞɚɬɶ 

ɧɚɱɚɥɨ ɧɨɜɨɦɭ ɨɪɝɚɧɢɡɦɭ, ɧɚɡɵɜɚɟɬɫɹ ɟɟ ɬɨɬɢɩɨɬɟɧɬɧɨɫɬɶɸ [Ȼɭɬɟɧɤɨ, 1964]. 

[Walter,2004].  

 

 

 

 

 

 



1.2 ɋɨɦɚɬɢɱɟɫɤɢɣ ɷɦɛɪɢɨɝɟɧɟɡ ɯɜɨɣɧɵɯ ɜɢɞɨɜ ɪɚɫɬɟɧɢɣ 

Ɇɧɨɠɟɫɬɜɟɧɧɵɟ ɩɭɬɢ ɪɟɚɥɢɡɚɰɢɹ ɪɟɩɪɨɞɭɤɬɢɜɧɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɭ 

ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɫɟɦɟɣɫɬɜɚ ɫɨɫɧɨɜɵɯ ɹɪɤɨ ɩɪɨɹɜɥɹɸɬɫɹ ɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ 

ɭɫɥɨɜɢɹɯ ɤɭɥɶɬɭɪɵ in vitro, ɢ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɩɪɢ ɚɫɟɤɫɭɚɥɶɧɨɦ ɪɚɡɜɢɬɢɢ 

ɡɚɪɨɞɵɲɚ ɱɟɪɟɡ ɫɨɦɚɬɢɱɟɫɤɢɣ ɷɦɛɪɢɨɝɟɧɟɡ (ɋɗ), ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ 

ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɜ ɤɥɟɬɨɱɧɨɣ ɛɢɨɬɟɯɧɨɥɨɝɢɢ [Ɍɪɟɬɶɹɤɨɜɚ, 2008]. 

ɋɨɦɚɬɢɱɟɫɤɢɣ ɷɦɛɪɢɨɝɟɧɟɡ(ɋɗ)  ɹɜɥɹɟɬ ɫɨɛɨɣ ɧɚɢɛɨɥɟɟ ɹɪɤɨɟ ɫɜɢɞɟɬɟɥɶɫɬɜɨ 

ɬɨɬɢɩɨɬɟɧɬɧɨɫɬɢ ɪɚɫɬɢɬɟɥɶɧɨɣ ɤɥɟɬɤɢ, ɤɚɤ ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɣ ɨɫɧɨɜɵ 

ɛɢɨɥɨɝɢɢ ɜɵɫɲɢɯ ɪɚɫɬɟɧɢɣ [Ɇɢɬɪɨɮɚɧɨɜɚ,2009]. Ɇɧɨɝɢɟ 

ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɵɟ ɤɥɟɬɤɢ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɨɪɝɚɧɢɡɦɚ ɫɨɯɪɚɧɹɸɬ 

ɫɩɨɫɨɛɧɨɫɬɶ ɤ ɩɟɪɟɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɸ ɢɥɢ ɬɪɚɧɫɞɢɮɮɟɪɟɧɰɢɚɰɢɢ ɞɥɹ 

ɞɚɥɶɧɟɣɲɟɝɨ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɜ ɧɨɜɨɦ ɤɚɱɟɫɬɜɟ  [Pullman,Bucalo,2014]. 

ɋɨɦɚɬɢɱɟɫɤɢɣ ɷɦɛɪɢɨɝɟɧɟɡ- ɷɬɨ ɩɨɥɭɱɟɧɢɟ de novo ɫɬɪɭɤɬɭɪ, ɩɨɞɨɛɧɵɯ 

ɡɢɝɨɬɢɱɟɫɤɢɦ ɡɚɪɨɞɵɲɚɦ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɛɢɩɨɥɹɪɧɭɸ ɫɬɪɭɤɬɭɪɭ, ɬ.ɟ. 

ɨɛɥɚɞɚɸɬ ɤɨɪɧɟɜɵɦ ɢ ɫɬɟɛɥɟɜɵɦ ɩɨɥɸɫɚɦɢ. ɋɨɦɚɬɢɱɟɫɤɢɟ ɡɚɪɨɞɵɲɢ ɦɨɠɧɨ 

ɩɨɥɭɱɢɬɶ ɩɭɬɟɦ ɩɪɹɦɨɝɨ ɢɥɢ ɧɟɩɪɹɦɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ.  

ɂɫɫɥɟɞɨɜɚɧɢɹ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɝɥɭɛɨɤɨɟ ɢɡɭɱɟɧɢɟ ɩɪɨɰɟɫɫɨɜ 

ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɜ ɭɫɥɨɜɢɹɯ in vitro ɜɟɫɶɦɚ ɚɤɬɭɚɥɶɧɵ, ɬɚɤ ɤɚɤ 

ɫɨɦɚɬɢɱɟɫɤɢɣ ɷɦɛɪɢɨɝɟɧɟɡ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɭɧɢɤɚɥɶɧɭɸ ɦɨɞɟɥɶɧɭɸ 

ɫɢɫɬɟɦɭ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜɥɢɹɸɳɢɯ 

ɧɚ ɦɨɪɮɨɝɟɧɟɡ ɢ ɪɚɡɜɢɬɢɟ ɡɚɪɨɞɵɲɚ [Ɇɢɬɪɨɮɚɧɨɜɚ,2014]. 

  

 

 

 

 
 
 
 



1.3.ɂɫɬɨɪɢя ɨɬɤɪɵɬɢя ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɭ ɯɜɨɣɧɵɯ ɪɚɫɬɟɧɢɣ. 

 ȼ ɩɪoɰɟɫɫɟ ɷɜoɥɸɰɢɢ ɛɨɥɶɲɨɟ ɤɨɥɥɢɱɟɫɬɜɨ ɜɢɞɵ ɪɚɫɬɟɧɢɣ ɫɬɚɥɢ 

ɢɫɩoɥɶɡoɜɚɬɶ ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɮɨɪɦɵ ɛɟɫɩoɥoɝo ɪɚɡɦɧoɠɟɧɢɹ ɞɥɹ ɢɡɛɟɝɚɧɢɹ  

ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɮɚɤɬoɪoɜ ɫɪɟɞɵ ɢ ɫɛɟɪɟɠɟɧɢɹ ɫɩoɫoɛɧoɫɬɢ ɤ ɪɚɡɦɧoɠɟɧɢɸ 

[Von Arnold et al., 2002]. ȼ ɟɫɬɟɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɫoɦɚɬɢɱɟɫɤɢɣ ɷɦɛɪɢɨɝɟɧɟɡ 

ɛɵɥ oɩɢɫɚɧ ɭ ɦɧoɝɢɯ ɩoɤɪɵɬoɫɟɦɟɧɧɵɯ ɪɚɫɬɟɧɢɣ. Ⱦɚɧɧɨɟ ɹɜɥɟɧɢɟ ɹɜɥɹɟɬɫɹ 

ɪɟɡɭɥɶɬɚɬoɦ ɚɩoɦɢɤɫɢɫɚ, ɤ ɩɪɢɦɟɪɭ, ɜ ɫɟɦɹɩoɱɤɟ ɭ ɩɢɨɧɚ [Von Arnold et al., 

2002; Bicknell, Koltunow, 2004].  

ȼ ɞɚɧɧɵɣ ɦoɦɟɧɬ ɫoɦɚɬɢɱɟɫɤɢɟ ɡɚɪoɞɵɲɢ (ɋɁ) ɢ ɪɚɫɬɟɧɢɹ- 

ɪɟɝɟɧɟɪɚɧɬɵ ɭ ɯɜoɣɧɵɯ ɜɢɞoɜ ɜɵɜɟɞɟɧɵ ɭ 16 ɜɢɞoɜ ɪoɞɚ Pinus, ɭ 11 ɜɢɞoɜ 

ɪoɞɚ Picea, ɭ 6 ɜɢɞoɜ ɢ ɝɢɛɪɢɞoɜ ɪoɞɚ Larix, ɭ 4 ɜɢɞoɜ ɪoɞɚ Abies, , ɭ 

Pseudotsuga menziesii [Durzan, Gupta, 1987; Klimaszewska, Cyr, 2002]. 

ɦɟɝɚɝɚɦɟɬoɮɢɬɵ, ɡɪɟɥɵɟ ɢ ɧɟɡɪɟɥɵɟ ɡɚɪoɞɵɲɢ ɦoɝɭɬ ɫɥɭɠɢɬɶ  ɨɫɧɨɜɨɣ ɞɥɹ 

ɢɧɞɭɤɰɢɢ ɫoɦɚɬɢɱɟɫɤɢɯ ɤɥɟɬoɤ ɋɗ ɭ ɯɜoɣɧɵɯ ɪɚɫɬɟɧɢɣ  [Harry, Thorpe, 

1991], [Krogstrup, 1986; Attree et al., 1990; Lelu, Bornman, 1990; Ruaud et al., 

1992; Lelu et al., 1994 ɫ].  

ɋoɦɚɬɢɱɟɫɤɢɣ ɷɦɛɪɢɨɝɟɧɟɡ ɭ ɯɜoɣɧɵɯ ɜɢɞoɜ ɤɨɩɢɪɭɟɬ ɩɭɬɶ ɪɚɡɜɢɬɢɹ 

ɩɨɥoɜɵɯ ɡɚɪoɞɵɲɟɣ: ɩɪoɷɦɛɪɢɨɝɟɧɟɡ, ɪɚɧɧɢɣ ɢ ɩoɡɞɧɢɣ ɷɦɛɪɢoɝɟɧɟɡ. 

Ɉɞɧɚɤo ɜ ɩɪoɰɟɫɫɚɯ ɨɛɪɚɡoɜɚɧɢɹ ɫoɦɚɬɢɱɟɫɤɢɯ ɢ ɡɢɝoɬɢɱɟɫɤɢɯ ɡɚɪoɞɵɲɟɣ 

ɜɫɬɪɟɱɚɸɬɫɹ oɩɪɟɞɟɥɟɧɧɵɟ ɪɚɡɥɢɱɢɹ. ɇɚɩɪɢɦɟɪ, ɭ ɡɢɝoɬɢɱɟɫɤɨɝɨ ɡɚɪoɞɵɲɚ 

ɜɨɨɡɧɢɤɚɸɬ ɦoɪɮɨɥɨɝɢɱɟɫɤɢ oɞɢɧɚɤɨɜɵɟ ɤɥɟɬɤɢ 16-ɤɥɟɬoɱɧɨɝɨ ɩɪoɷɦɛɪɢɨ, 

ɜɵɩoɥɧɹɸɳɢɟ ɪɚɡɥɭɱɧɭɸ ɪɨɥɶ, ɬ.ɟ. ɞɟɬɟɪɦɢɧɚɰɢɹ ɤɥɟɬoɤ ɫɜɹɡɚɧɚ ɫ ɢɯ 

ɩɨɥoɠɟɧɢɟɦ ɜ ɫɢɫɬɟɦɟ ɩɪoɷɦɛɪɢɨ, ɬo ɩɪɢ ɫoɦɚɬɢɱɟɫɤɨɦ ɷɦɛɪɢoɝɟɧɟɡɟ ɜɫɟ 

ɫɬɪɭɤɬɭɪɵ ɫoɦɚɬɢɱɟɫɤɢɯ ɡɚɪoɞɵɲɟɣ ɨɛɪɚɡɭɸɬɫɹ ɢɡ oɞɧɨɣ ɢ ɬoɣ ɠɟ ɤɥɟɬɤɢ, 

ɩɭɬɟɦ ɟɟ ɭɞɥɢɧɟɧɢɹ, ɤɨɬɨɪɚɹ ɡɚɬɟɦ ɧɟɪɚɜɧɨ ɞɟɥɢɬɫɹ (Ɍɪɟɬɶɹɤɨɜɚ, 2008). 

ɋoɦɚɬɢɱɟɫɤɢɣ ɡɚɪoɞɵɲ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛoɣ ɛɢɩoɥɹɪɧɭɸ ɫɬɪɭɤɬɭɪɭ, ɭ 

ɤoɬɨɪɨɣ ɨɞɧoɜɪɟɦɟɧɧɨ ɪɚɡɜɢɜɚɸɬɫɹ ɚɩɢɤɚɥɶɧɵɟ ɦɟɪɢɫɬɟɦɵ ɫɬɟɛɥɹ ɢ ɤoɪɧɹ. 

ɋoɦɚɬɢɱɟɫɤɢɟ ɤɥɟɬɤɢ ɤɭɥɶɬɢɜɢɪɭɟɦɵɯ ɬɤɚɧɟɣ ɷɤɫɩɥɚɧɬɚ (ɡɢɝoɬɢɱɟɫɤɢɟ 

ɡɚɪoɞɵɲɢ) ɩɪɢ ɨɫɨɛɵɯ ɭɫɥoɜɢɹɯ ɚɤɬɢɜɚɰɢɢ ɩɪɟɨɛɪɚɡɭɸɬɫɹ ɜ 

ɡɢɝoɬɨɩɨɞɨɛɧɵɟ, ɞɚɸɳɢɟ ɧɚɱɚɥo ɫɬɪɭɤɬɭɪɚɦ, ɫɨɫɬɨɹɳɢɟ  ɢɡ ɞɥɢɧɧɵɯ 



ɚɫɢɦɦɟɬɪɢɱɧɵɯ ɤɥɟɬɨɤ, ɞɟɥɟɧɢɟ ɤɨɬoɪɵɯ ɩɪɢɜoɞɢɬ ɤ ɨɛɪɚɡoɜɚɧɢɸ 

ɷɦɛɪɢoɧɚɥɶɧɨɣ ɬɪɭɛɤɢ ɢ ɢɧɢɰɢɚɥɢ (ɩɪoɰɟɫɫ ɢɞɟɧɬɢɱɧɵɣ ɡɢɝoɬɢɱɟɫɤɨɦɭ 

ɷɦɛɪɢoɝɟɧɟɡɭ) Ɍɚɤɢɦ ɨɛɪɚɡoɦ, ɞɚɥɶɧɟɣɲɟɟ ɷɦɛɪɢoɧɚɥɶɧɨɟ ɪɚɡɜɢɬɢɟ ɤɥɟɬoɤ ɭ 

ɫoɦɚɬɢɱɟɫɤɢɯ ɢ ɡɢɝoɬɢɱɟɫɤɢɯ ɡɚɪoɞɵɲɟɣ ɢɞɟɬ ɩɨ ɨɞɧɨɣ ɫɯɟɦɟ. ɍ ɬɟɯ ɢ 

ɞɪɭɝɢɯ ɨɛɪɚɡɭɸɬɫɹ ɞɜɟ ɝɪɭɩɩɵ ɤɥɟɬoɤ – ɷɦɛɪɢoɧɚɥɶɧɵɟ ɤɥɟɬɤɢ ɢ 

ɷɦɛɪɢoɧɚɥɶɧɵɟ ɬɪɭɛɤɢ. ɂɡ ɷɦɛɪɢoɧɚɥɶɧɵɯ ɤɥɟɬoɤ ɨɛɪɚɡɭɸɬɫɹ 

ɷɦɛɪɢoɧɚɥɶɧɵɟ ɝɥoɛɭɥɵ, ɚ ɢɡ ɷɦɛɪɢoɧɚɥɶɧɵɯ ɬɪɭɛoɤ ɞɨɩoɥɧɢɬɟɥɶɧɵɟ 

ɷɦɛɪɢoɧɚɥɶɧɵɟ ɬɪɭɛɤɢ ɢ ɤɥɟɬɤɢ ɫɭɫɩɟɧɡoɪɚ.ɫɬɪɟɦɢɬɟɥɶɧɨɟ ɪɚɡɪɚɫɬɚɧɢɟ 

ɷɦɛɪɢoɧɚɥɶɧɨ-ɫɭɫɩɟɧɡɨɪɧɨɣ ɦɚɫɫɵ ɢ  ɩɪoɥɢɮɟɪɚɰɢɹ ɷɦɛɪɢoɝɟɧɧɨɝɨ ɤɚɥɥɭɫɚ 

ɩɪɢ ɫoɦɚɬɢɱɟɫɤɨɦ ɷɦɛɪɢoɝɟɧɟɡɟ ɹɜɥɹɸɬɫɹ ɩɪoɹɜɥɟɧɢɟɦ ɤɥɢɜɚɠɧoɣ 

ɚɤɬɢɜɧoɫɬɢ ɡɚɪoɞɵɲɟɜɵɯ ɤɥɟɬoɤ (Ɍɪɟɬɶɹɤɨɜɚ, 2008). Ɍɚɤɠɟ oɬɦɟɱɟɧɨ, ɱɬɨ 

ɩɪɢ ɫoɦɚɬɢɱɟɫɤɨɦ ɷɦɛɪɢoɝɟɧɟɡɟ ɪoɫɬ ɷɦɛɪɢoɧɚɥɶɧɵɯ ɬɪɭɛoɤ ɩɪoɢɫɯɨɞɢɬ 

ɩoɥɹɪɧɨ ɢɡ ɧɢɠɧɟɝɨ ɫɥoɹ ɷɦɛɪɢoɧɚɥɶɧɵɯ ɤɥɟɬoɤ.  

ɇɟɤoɬɨɪɵɟ ɭɱɟɧɵɟ ɫɱɢɬɚɸɬ, ɱɬo ɡɚɪoɞɵɲɢ ɧɚɢɛoɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵ ɞɥɹ 

ɩoɥɭɱɟɧɢɹ ɫoɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢoɝɟɧɟɡɚ ɭ ɯɜoɣɧɵɯ ɜɢɞoɜ ɪɚɫɬɟɧɢɣ 

[Klimaszewska, Cyr, 2002], ɩɪoɞɨɥɠɚɸɬɫɹ ɷɤɫɩɟɪɢɦɟɧɬɵ ɩɨ ɜɵɜɟɞɟɧɢɸ ɋɁ ɢ 

ɪɚɫɬɟɧɢɣ - ɪɟɝɟɧɟɪɚɧɬoɜ ɢɡ ɷɤɫɩɥɚɧɬoɜ, ɩoɥɭɱɟɧɧɵɯ oɬ ɞɟɪɟɜɶɟɜ, ɧɚɩɪɢɦɟɪ, 

ɢɡ ɜɟɝɟɬɚɬɢɜɧɵɯ ɩoɛɟɝɨɜ. ȼɚɠɧoɫɬɶ ɜɵɜɟɞɟɧɢɹ ɫoɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢoɝɟɧɟɡɚ 

(ɋɗ) ɢɡ ɪɚɡɧɵɯ ɱɚɫɬɟɣ ɡɪɟɥɵɯ ɞɟɪɟɜɶɟɜ, ɹɜɥɹɟɬɫɹ ɜ ɜoɡɦɨɠɧɨɫɬɢ ɢɫɫɥɟɞoɜɚɬɶ 

ɝɟɧɟɬɢɱɟɫɤɢɣ ɩoɬɟɧɰɢɚɥ ɪɚɡɦɧoɠɚɟɦɨɝɨ ɜɢɞɚ [Bonga, Durzan, 1987]. 

ɇɟɫɦoɬɪɹ ɧɚ ɛɵɫɬɪoɟ ɪɚɡɜɢɬɢɟ ɋɗ ɭ ɯɜoɣɧɵɯ ɜɢɞɨɜ ɪɚɫɬɟɧɢɣ, 

ɪɟɝɟɧɟɪɚɰɢɹ ɩɭɬɟɦ ɋɗ ɜɫɟ ɟɳɟ oɫɬɚɟɬɫɹ ɩɪoɛɥɟɦɧɨɣ ɞɥɹ ɪɹɞɚ ɜɢɞoɜ. 

ɋɥoɠɧɵɦ ɦoɦɟɧɬɨɦ ɹɜɥɹɟɬɫɹ ɩɪoɰɟɫɫ ɫoɡɪɟɜɚɧɢɹ ɋɁ, ɬɚɤ ɤɚɤ oɧ ɜɥɢɹɟɬ ɢ ɧɚ 

ɠɢɡɧɟɫɩoɫɨɛɧɨɫɬɶ, ɢ  ɧɚ ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɨɪɚɫɬɚɬɶ, ɢ ɩɪɨɢɡɜɨɞɢɬɶ ɧɨɪɦɚɥɶɧɵɟ 

ɪɚɫɬɟɧɢɹ- ɪɟɝɟɧɟɪɚɧɬɵ [Klimaszewska, Cyr, 2002, Ʉɪɭɝɥɨɜɚ,2006]. 

 

 



1.4 Coɜɪɟɦɟɧɧɵɟ ɞocɬɢɠɟɧɢя ɜ oɛɥɚcɬɢ  coɦɚɬɢɱɟɫɤoɝo ɷɦɛɪɢoɝɟɧɟɡɚ ɭ 

ɯɜoɣɧɵɯ ɪɚcɬɟɧɢɣ. 
Coɦɚɬɢɱɟɫɤɢɣ ɷɦɛɪɢoɝɟɧɟɡ (Cɗ) ɭ ɯɜoɣɧɵɯ –cɥoɠɧɵɣ ɩɪoɰɟcc, 

ɜɤɥɸɱɚɸɳɢɣ ɜ ɫɟɛɹ ɧɟɫɤoɥɶɤo ɫɬɚɞɢɣ, ɫɥɟɞɭɸɳɢɯ ɫɬɪoɝo ɞɪɭɝ ɡɚ ɞɪɭɝoɦ. 

Ʉɚɠɞɚɹ cɬɚɞɢɹ oɩɢcɵɜɚɟɬcɹ cɩɟɰɢɚɥɶɧɵɦɢ ɯɚɪɚɤɬɟɪɢcɬɢɤɚɦɢ ɢ ɬɪɟɛɭɟɬ 

oɩɪɟɞɟɥɟɧɧɵɯ ɭcɥoɜɢɣ ɤɭɥɶɬɢɜɢɪoɜɚɧɢɹ.  

 Coɦɚɬɢɱɟɫɤɢɣ ɷɦɛɪɢoɝɟɧɟɡ (Cɗ) ɪɚɡɞɟɥɹɸɬ ɧɚ ɧɟcɤoɥɶɤo cɬɚɞɢɣ 

cɜoɣɫɬɜɟɧɧɵɯ ɞɥɹ ɜɫɟɯ ɜɢɞoɜ ɯɜoɣɧɵɯ ɪɚcɬɟɧɢɣ: ɢɧɢɰɢɚɰɢɹ, ɩɪoɥɢɮɟɪɚɰɢɹ, 

coɡɪɟɜɚɧɢɟ coɦɚɬɢɱɟɫɤɢɯ ɡɚɪoɞɵɲɟɣ (CɁ), ɩɟɪɢoɞ ɩocɥɟ coɡɪɟɜɚɧɢɹ 

coɦɚɬɢɱɟɫɤɢɯ ɡɚɪoɞɵɲɟɣ, ɩɪoɪɚɫɬɚɧɢɟ CɁ ɢ ɨɛɪɚɡɨɜɚɧɢɟ ɪɚcɬɟɧɢɣ- 

ɪɟɝɟɧɟɪɚɧɬɨɜ.  

 ɂɧɢɰɢɚɰɢɹ ɷɦɛɪɢoɧɚɥɶɧoɣ ɦɚccɵ (ɗɆ) ɦoɠɟɬ ɩɪoɢɫɯoɞɢɬɶ ɧɚ ɬɜɟɪɞɵɯ 

ɢ ɩoɥɭɬɜɟɪɞɵɯ ɫɪɟɞɚɯ ɢɡ ɧɟɡɪɟɥɵɯ ɢ ɡɪɟɥɵɯ ɡɚɪoɞɵɲɟɣ 

[Cheliak, Klimazsewska, 1991], ɝɢɩoɤoɬɢɥɟɣ, ɦɟɝɚɝɚɦɟɬoɮɢɬoɜ, ɯɜoɢ [Gupta, 

Timmis, 1999]. Ⱦɥɹ ɢɧɢɰɢɚɰɢɢ ɞɥɹ ɛɨɥɶɲɢɧɫɬɜɚ ɯɜoɣɧɵɯ ɜɢɞoɜ ɪɚcɬɟɧɢɣ ɜ 

ɤɚɱɟcɬɜɟ ɝoɪɦoɧɚɥɶɧɵɯ ɞoɛɚɜoɤ ɢcɩoɥɶɡɭɸɬɫɹ ɚɭɤɫɢɧɵ c ɰɢɬoɤɢɧɢɧɚɦɢ. 

Ɉɛɪɚɡɨɜɚɧɢɟ ɛɟɥɨɝɨ ɢɥɢ ɩɪɨɡɪɚɱɧɨɝɨ ɷɦɛɪɢoɝɟɧɧoɝɨ ɤɚɥɥɭcɚ, cocɬoɹɳɟɝo ɢɡ 

oɬɞɟɥɶɧɵɯ ɤɥɟɬoɤ ɹɜɥɹɟɬɫɹ ɝɥɚɜɧɵɦ ɩɪɢɡɧɚɤɨɦ  ɭɞɚɱɧɨɣ ɢɧɢɰɢɚɰɢɢ 

[Klimaszewska, Cyr, 2002; Von Arnold et al., 2002]. Ɍɚɤɠɟ ɧɚ ɮoɪɦɢɪoɜɚɧɢɟ 

ɷɦɛɪɢoɝɟɧɧoɝo ɤɚɥɥɭcɚ ɜɥɢɹɟɬ cɬɚɞɢɹ ɪɚɡɜɢɬɢɹ ɷɤɫɩɥɚɧɬɚ, ɜɜoɞɢɦoɝɨ ɜ 

ɤɭɥɶɬɭɪɭ, ɱɬɨ ɤɪɚɣɧɟ ɰɟɧɧo ɩɪɢ ɪɚɛoɬɟ c ɡɢɝoɬɢɱɟɫɤɢɦɢ ɡɚɪoɞɵɲɚɦɢ.  

ɇɚɤoɩɥɟɧɢɟ ɷɦɛɪɢoɝɟɧɧɨɣ ɦɚccɵ ɩɪɨɢɫɯɨɞɢɬ ɧɚ ɩoɥɭɬɜɟɪɞɵɯ ɢɥɢ 

ɠɢɞɤɢɯ cɪɟɞɚɯ, ɝoɪɦoɧɚɥɶɧɵɣ cocɬɚɜ ɤɨɬɨɪɵɯ ɧɟ ɦɟɧɹɟɬɫɹ ɜɨɨɛɳɟ, 

ɥɢɛoɢɡɦɟɧɹɟɬɫɹ ɤoɧɰɟɧɬɪɚɰɢɹ ɚɭɤɫɢɧoɜ ɢ ɰɢɬoɤɢɧɢɧɨɜ ɜ ɦɟɧɶɲɭɸ ɫɬɨɪɨɧɭ ɜ 

ɧɟɫɤɨɥɶɤɨ ɪɚɡ. Ⱦɥɹ ɩoɞɞɟɪɠɚɧɢɹ ɷɦɛɪɢoɝɟɧɧɨɣ cɩocoɛɧɨɫɬɢ 

ɩɪoɥɢɮɟɪɢɪɭɸɳɢɯ ɤɭɥɶɬɭɪ ɧɭɠɧo ɩɪoɜoɞɢɬɶ ɪɟɝɭɥɹɪɧɵɟ ɩɟɪɟcɚɞɤɢ ɤɚɠɞɵɟ 

14 cɭɬoɤ. ȼo ɜɪɟɦɹ ɩɪoɥɢɮɟɪɚɰɢɢ ɚɭɤcɢɧɵ ɢ ɰɢɬoɤɢɧɢɧɵ, cɬɢɦɭɥɢɪɭɸɬ 

ɛɵcɬɪoɟ ɭɜɟɥɢɱɟɧɢɟ oɛɴɟɦɚ ɷɦɛɪɢoɧɚɥɶɧɨɣ ɦɚccɵ (ɗɆ) ɢ, ɩoɞɚɜɥɹɸɬ 

ɮoɪɦɢɪɨɜɚɧɢɟ ɡɚɪoɞɵɲɚ [Smertenko et al., 2003]. 



ɂɧɞɭɤɰɢɹ ɢ ɩɪoɥɢɮɟɪɚɰɢɹ ɩɪɨɯɨɞɹɬ ɛɟɡ ɭɱɚɫɬɢɹ ɫɜɟɬɚ, ɩɨɷɬɨɦɭ 

ɤɭɥɶɬɭɪɵ ɯɪɚɧɹɬɫɹ ɜ ɬɟɦɧɨɬɟ, ɩɪɢ ɤoɦɧɚɬɧoɣ  ɬɟɦɩɟɪɚɬɭɪɟ 24-25ɨɋ.  

Oɞɧɢɦ ɢɡ ɜɚɠɧɵɯ ɤoɦɩoɧɟɧɬɨɜ ɩɢɬɚɬɟɥɶɧoɣ cɪɟɞɵ ɜ ɩɟɪɢoɞ 

coɡɪɟɜɚɧɢɹ ɋɁ ɹɜɥɹɟɬcɹ ɚɛcɰɢɡɨɜɚɹ ɤɢɫɥoɬɚ (ȺȻɄ), ɤoɬoɪɚɹ oɛɟcɩɟɱɢɜɚɟɬ 

ɩoɧɢɠɟɧɢɟ coɞɟɪɠɚɧɢɹ ɜoɞɵ ɜ ɩɪoɥɢɮɟɪɢɪɭɸɳɢɯ ɤɭɥɶɬɭɪɚɯ [Stasolla et al., 

2002; Lelu et al., 1995].  

ȼɵɡɪɟɜɚɧɢɟ coɦɚɬɢɱɟɫɤɢɯ ɡɚɪoɞɵɲɟɣ ɩɪoɢcɯoɞɢɬ oɛɵɱɧo ɧɚ cɜɟɬɭ 

ɧɢɡɤoɣ ɢɧɬɟɧcɢɜɧocɬɢ. Ⱦɥɹ coɡɪɟɜɚɧɢɹ ɋɁ ɭ ɛoɥɶɲɢɧcɬɜɚ ɩɪɟɞcɬɚɜɢɬɟɥɟɣ 

ɪoɞoɜ Piceae ɢ Larix [Gorbatenko, Hakman, 2001] ɧɟoɛɯoɞɢɦo ɩɪoɜɟɞɟɧɢɟ 

oɛɪɚɛoɬɤɢ ɷɤɫɩɥɚɧɬoɜ ɞo ɩɟɪɟcɚɞɤɢ ɞɥɹ coɡɪɟɜɚɧɢɹ. ɉɟɪɜɵɦ ɞɟɥɨɦ ɭ 

ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɞɚɧɧɵɯ ɪɨɞɨɜ ɤɭɥɶɬɢɜɢɪɨoɜɚɧɢɟ ɷɤcɩɥɚɧɬɨɜ ɧɚ 

ɛɟɡɝoɪɦoɧɚɥɶɧoɣ cɪɟɞɟ c ɞoɛɚɜɥɟɧɢɟɦ ɚɤɬɢɜɢɪoɜɚɧɧɨɝɨ ɭɝɥɹ ɜ ɬɟɱɟɧɢɟ 3-7 

cɭɬoɤ, ɬɚɤ ɤɚɤ ɭɞɚɥɟɧɢɟ ɝoɪɦoɧoɜ ɩɪɢɜɨɞɢɬ ɤ  ɩɟɪɟɯoɞɭ oɬ ɷɦɛɪɢoɧɚɥɶɧɨɣ 

ɦɚccɵ ɤ ɨɛɪɚɡɨɜɚɧɢɸ coɦɚɬɢɱɟɫɤɢɯ ɡɚɪoɞɵɲɟɣ [Klimaszewska, Cyr, 2002; 

Smertenko et al., 2003]. ȼɚɠɧo oɬɦɟɬɢɬɶ, ɱɬo ɩɨɫɥɟɞɭɸɳɟɟ ɪɚɡɜɢɬɢɟ 

coɦɚɬɢɱɟɫɤɢɯ ɡɚɪoɞɵɲɟɣ ɩɨɞɨɛɧɨ ocɧɨɜɧɨɦɭ ɩɪɨɰɟɫɫɰ ɡɢɝoɬɢɱɟcɤoɝo 

ɷɦɛɪɢoɝɟɧɟɡɚ Pinaceae [Singh, 1978; Yeung et al., 1998;Yeung, Stasolla, 2000]. 

ɂɧɵɟ ɚɜɬoɪɵ ɜɵɞɟɥɹɸɬ ɬɚɤɠɟ ɩɟɪɢoɞ ɩoɫɥɟ coɡɪɟɜɚɧɢɹ coɦɚɬɢɱɟcɤɢɯ 

ɡɚɪoɞɵɲɟɣ [Klimaszewska, Cyr, 2002]. Ⱦɥɹ ɞɚɧɧoɝo ɩɟɪɢoɞɚ ɦoɠɟɬ 

ɩɪɢɦɟɧɹɬɶcɹ ɢ ɤɪɚɬɤoɜɪɟɦɟɧɧɨoɟ ɯɪɚɧɟɧɢɟ ɩɪɢ ɧɢɡɤoɣ oɬɧoɫɢɬɟɥɶɧɨɣ 

ɜɥɚɠɧocɬɢ, ɢ ɢcɩoɥɶɡoɜɚɧɢɟ ɠɟɥɥɢɪɭɸɳɢɯ ɤoɦɩoɧɟɧɬoɜ. 

ɉɪoɪɚcɬɚɧɢɟ ɋɁ ɜ ɤɭɥɶɬɭɪɟ in vitro ɩɪoɜoɞɢɬɫɹ ɧɚ ɩoɥɭɬɜɟɪɞɵɯ cɪɟɞɚɯ 

coɞɟɪɠɚɳɢɯ cɚɯɚɪɨɡɭ. ɍɞɥɢɧɟɧɢɟ ɷɩɢɤoɬɢɥɹ ɢ ɩoɹɜɥɟɧɢɟ ɯɜoɢ ɧɚɛɥɸɞɚɟɬcɹ ɜ 

ɬɟɱɟɧɢɟ 12-16 ɧɟɞɟɥɶ ɢ ɡɚɜɢcɢɬ oɬ ɜɢɞɚ ɪɚcɬɟɧɢɹ [Misra, Green, 1991]. 

ȼɵɪɚɳɢɜɚɧɢɟ ɩoɥɭɱɟɧɧɵɯ ɪɚcɬɟɧɢɣ-ɪɟɝɟɧɟɪɚɧɬoɜ ɩɪoɜoɞɢɬɫɹ ɜ ɬɟɩɥɢɰɚɯ 

ɩɪɢ ɛoɥɶɲɟɣ ɜɥɚɠɧocɬɢ ɜoɡɞɭɯɚ ɞɥɹ ɚɤɤɥɢɦɚɬɢɡɚɰɢɢ ɦoɥoɞɵɯ ɪɚcɬɟɧɢɣ 

[Hay, Charest, 1999].  

ɉoɦɢɦo ɜɫɟɝo ɷɬoɝɨ, ɜɚɠɧɵɦ ɦoɦɟɧɬoɦ, ɩɨɦoɝɚɸɳɢɦ ɩɪɟoɞoɥɟɬɶ ɪɹɞ 

cɥoɠɧɨɫɬɟɣ ɩɪɢ  coɦɚɬɢɱɟcɤɨɦ ɷɦɛɪɢoɝɟɧɟɡɟ, ɹɜɥɹɟɬɫɹ ɦɟɬoɞ 

ɤɪɢoɤoɧcɟɪɜɚɰɢɢ – coɯɪɚɧɟɧɢɟ ɪɚɫɬɢɬɟɥɶɧɵɯ ɬɤɚɧɟɣ ɜ ɠɢɞɤoɦ ɚɡɨɬɟ. ɉɟɪɜɵɟ 



ɪɚɛɨɬɵ ɩɨ ɩɨɥɭɱɟɧɢɸ ɤɪɢɨɤɨɧɫɟɪɜɚɰɢɢ ɷɦɛɪɢɨɝɟɧɧɵɯ ɬɤɚɧɟɣ ɯɜɨɣɧɵɯ ɜɢɞoɜ 

ɪɚɫɬɟɧɢɣ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɫ ɩɨɦɨɳɶɸ ȿɥɢ ɫɢɡɢɫɬoɣ.  

Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɢccɥɟɞɨɜɚɬɟɥɟɣ, ɫɬɪɟɦɹɳɢɯɫɹ coɯɪɚɧɢɬɶ ɷɦɛɪɢoɝɟɧɧɵɟ 

ɬɤɚɧɢ, ɹɜɥɹɟɬɫɹ ɩocɬɟɩɟɧɧoɟ ɭɦɟɧɶɲɟɧɢɟ ɫɜoɛɨɞɧɨɣ ɜoɞɵ ɜ ɷɦɛɪɢoɝɟɧɧɵɯ 

ɤɥɟɬɤɚɯ ɢ ɩɪɟɞoɬɜɪɚɳɟɧɢɟ ɨɛɪɚɡɨɜɚɧɢɹ ɦɟɠɤɥɟɬɨɱɧoɝɨ ɥɶɞɚ ɩɪɢ ɩɨɦoɳɢ 

ɦɟɬoɞɚ ɦɟɞɥɟɧɧoɣ ɡɚɦoɪɨɡɤɢ [Klimaszewska, Cyr, 2002].  Ʉoɥɛɵ c ɤɭɥɶɬɭɪɚɦɢ 

ɧɟɦɧɨɝɨ ɜɵɞɟɪɠɢɜɚɸɬɫɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɞo -80o C ɢ ɩoɝɪɭɠɚɸɬɫɹ ɜ ɠɢɞɤɢɣ 

ɚɡoɬ ɧɚ ɫɨɯɪɚɧɟɧɢɟ.  

Ⱦɥɹ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɤɭɥɶɬɭɪɵ oɬɬɚɢɜɚɸɬɫɹ ɩɪɢ 

ɬɟɦɩɟɪɚɬɭɪɟ 37o C ɜ ɬɟɱɟɧɢɟ 2-3 ɦɢɧɭɬ ɢ ɩɟɪɟɦɟɳɚɸɬɫɹ ɧɚ cɜɟɠɭɸ cɪɟɞɭ. 

ȼɨɫɫɬɚɧɨɜɥɟɧɢɟ ɪɨɫɬɚ ɤɭɥɶɬɭɪ ɨɛɵɱɧɨ ɧɚɱɢɧɚɟɬɫɹ ɜ ɬɟɱɟɧɢɟ 1-2 ɧɟɞɟɥɶ. 

Ɇɟɬɨɞ ɤɪɢocoɯɪɚɧɟɧɢɹ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɞoɥɝo coɯɪɚɧɹɬɶ 

ɷɦɛɪɢoɝɟɧɧɵɟ ɤɭɥɶɬɭɪɵ ɢ coɦɚɬɢɱɟɫɤɢɟ ɡɚɪɨɞɵɲɢ, ɤɨɬoɪɵɟ ɩocɥɟ 

ɪɚɡɦoɪɚɠɢɜɚɧɢɹ ɫɩocoɛɧɵ ɨɛɪɚɡɨɜɚɬɶ ɡɞɨɪoɜɵɟ ɪɚcɬɟɧɢɹ- ɪɟɝɟɧɟɪɚɧɬɵ.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



1.5 ɐɢɬɨɷɦɛɪɢɨɥɨɝɢɱɟɫɤɚя ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɡɜɢɬɢя ɫɨɦɚɬɢɱɟɫɤɨɝɨ 

ɷɦɛɪɢɨɝɟɧɟɡɚ ɭ ɯɜɨɣɧɵɯ ɜɢɞɨɜ ɪɚɫɬɟɧɢɣ. 
Ⱦɨ ɫɢɯ ɩɨɪ ɧɟ ɫɥɨɠɢɥɨɫɶ ɟɞɢɧɨɝɨ ɜɡɝɥɹɞɚ ɧɚ ɦɟɯɚɧɢɡɦ ɮɨɪɦɢɪɨɜɚɧɢɹ 

ɷɦɛɪɢɨɧɚɥɶɧɨɣ ɦɚɫɫɵ ɢɡ ɷɤɫɩɥɚɧɬɨɜ ɯɜɨɣɧɵɯ ɪɚɫɬɟɧɢɣ ɢ, ɱɬɨ ɟɳɟ ɛɨɥɟɟ 

ɜɚɠɧɨ, ɧɚ ɩɨɹɜɥɟɧɢɟ ɜ ɧɟɣ ɫɨɦɚɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ. Ɋɚɡɧɵɦɢ 

ɢɫɫɥɟɞɨɜɚɬɟɥɹɦɢ ɛɵɥɢ ɩɪɟɞɥɨɠɟɧɵ ɫɥɟɞɭɸɳɢɟ ɦɟɯɚɧɢɡɦɵ ɮɨɪɦɢɪɨɜɚɧɢɹ 

ɫɨɦɚɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ: 

- ɤɥɢɜɚɠɧɚɹ ɩɨɥɢɷɦɛɪɢɨɧɢɹ ɩɭɬɟɦ ɦɭɥɶɬɢɩɥɢɤɚɰɢɢ ɢ «ɨɬɩɨɱɤɨɜɵɜɚɧɢɹ» 

ɷɦɛɪɢɨɧɚɥɶɧɵɯ ɤɥɟɬɨɤ [Von Aderkas et al., 1991]; 

- ɮɨɪɦɢɪɨɜɚɧɢɟ ɫɨɦɚɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ ɜ ɪɟɡɭɥɶɬɚɬɟ ɞɟɥɟɧɢɹ 

ɦɟɪɢɫɬɟɦɚɬɢɱɟɫɤɢɯ ɤɥɟɬɨɤ, ɪɚɫɩɨɥɚɝɚɸɳɢɯɫɹ ɜ ɫɭɫɩɟɧɡɨɪɟ [Stasolla, Yeung, 

2003]; 

- ɮɨɪɦɢɪɨɜɚɧɢɟ ɫɨɦɚɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ ɜ ɪɟɡɭɥɶɬɚɬɟ ɚɫɢɧɯɪɨɧɧɨɝɨ ɞɟɥɟɧɢɹ 

ɨɬɞɟɥɶɧɨɣ ɤɥɟɬɤɢ ɷɤɫɩɥɚɧɬɚ [Von Arnold, Hakman, 1988]. 

ɇɚ ɩɪɢɦɟɪɟ ɪɨɞɚ Picea  ɛɵɥɨ ɨɩɢɫɚɧɨ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨɟ ɨɩɢɫɚɧɢɟ 

ɨɛɪɚɡɨɜɚɧɢɹ ɷɦɛɪɢɨɧɚɥɶɧɨɣ ɦɚɫɫɵ [Von Arnold et al., 2002]. ɉɨ ɩɨɥɭɱɟɧɧɵɦ 

ɞɚɧɧɵɦ, ɬɨɬɢɩɨɬɟɧɬɧɵɟ ɤɥɟɬɤɢ ɧɟɫɢɦɦɟɬɪɢɱɧɨ ɞɟɥɹɬɫɹ ɧɚ ɧɟɫɤɨɥɶɤɨ ɤɥɟɬɨɤ 

ɢ ɨɛɪɚɡɭɸɬ ɩɨɥɹɪɧɭɸ ɫɬɪɭɤɬɭɪɭ, ɜɤɥɸɱɚɸɳɭɸ ɜ ɫɟɛɹ ɭɞɥɢɧɟɧɧɵɟ ɤɥɟɬɤɢ ɫ 

ɩɪɢɦɵɤɚɸɳɢɦɢ ɤ ɧɢɦ ɦɚɥɟɧɶɤɢɟ ɲɚɪɨɨɛɪɚɡɧɵɟ ɤɥɟɬɤɢ. ɋ ɞɚɧɧɨɝɨ ɷɬɚɩɚ 

ɧɚɱɢɧɚɟɬɫɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɪɨɷɦɛɪɢɨɧɚɥɶɧɨɣ ɦɚɫɫɵ. Ɇɚɥɟɧɶɤɢɟ, 

ɫɮɟɪɢɱɟɫɤɢɟ ɤɥɟɬɤɢ ɫ ɩɥɨɬɧɨɣ ɰɢɬɨɩɥɚɡɦɨɣ, ɫɨɫɬɚɜɥɹɸɬ ɷɦɛɪɢɨɧɚɥɶɧɭɸ 

ɦɚɫɫɭ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɫɢɦɦɟɬɪɢɱɧɵɯ ɞɟɥɟɧɢɣ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɤɥɟɬɨɤ ɜ 

ɷɦɛɪɢɨɧɚɥɶɧɨɣ ɦɚɫɫɟ ɜɨɡɧɢɤɚɟɬ ɨɛɪɚɡɨɜɚɧɢɟ ɫɥɨɹ ɫɨɫɬɨɹɳɟɝɨ ɢɡ ɭɞɥɢɧɟɧɧɵɯ 

ɤɥɟɬɨɤ ɷɦɛɪɢɨɧɚɥɶɧɵɯ ɬɪɭɛɨɤ, ɤɨɬɨɪɵɟ ɩɨɞɜɟɪɝɚɸɬɫɹ ɞɢɮɮɟɪɟɧɰɢɪɨɜɤɟ ɢ 

ɨɛɪɚɡɭɸɬ ɨɞɢɧ ɫɥɨɣ ɫɭɫɩɟɧɡɨɪɧɵɯ ɤɥɟɬɨɤ. ɂɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ ɬɨ ɱɬɨ, 

ɩɪɨɷɦɛɪɢɨɧɚɥɶɧɚɹ ɦɚɫɫɚ ɩɪɨɯɨɞɢɬ ɩɨɞɪɹɞ ɜɫɟ ɫɬɚɞɢɢ ɉɗɆ I,  ɉɗɆ II ɢ ɉɗɆ 

III, ɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɜɨɡɧɢɤɚɟɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɱɢɫɥɚ ɤɥɟɬɨɤ 

ɨɛɨɢɯ ɬɢɩɨɜ ɫ ɥɢɲɟɧɢɟɦ ɩɨɥɹɪɧɨɫɬɢ ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ ɫɬɪɭɤɬɭɪɵ (ɪɢɫ. 1).  



 

Ɋɢɫ. 1. Ɍɟɱɟɧɢɟ ɩɪɨɰɟɫɫɚ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɭ ɯɜɨɣɧɵɯ ɜɢɞɨɜ 

ɪɚɫɬɟɧɢɣ  ɪɨɞɚ Picea (ɢɥɥɸɫɬɪɚɰɢɹ ɩɨ Filonova et al., 2000a). 

 

Ɉɛɪɚɡɨɜɚɧɢɟ ɋɁ de novo ɩɪɨɢɫɯɨɞɢɬ ɩɭɬɟɦ ɪɚɡɞɟɥɟɧɢɹ  

ɩɪɨɷɦɛɪɢɨɧɚɥɶɧɨɣ ɦɚɫɫɵ ɧɚ ɉɗɆ III ɫɬɚɞɢɢ. ɉɨɥɹɪɢɡɚɰɢɹ ɡɚɪɨɞɵɲɚ 

ɩɪɨɢɫɯɨɞɢɬ  ɱɟɪɟɡ ɨɛɪɚɡɨɜɚɧɢɟ ɞɜɭɯ ɪɚɡɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ: ɷɦɛɪɢɨɧɚɥɶɧɨɣ 

ɦɚɫɫɵ ɢ ɫɭɫɩɟɧɡɨɪɚ, ɫɜɹɡɚɧɧɵɯ  ɦɟɠɞɭ ɫɨɛɨɣ ɤɥɟɬɤɚɦɢ ɷɦɛɪɢɨɧɚɥɶɧɵɯ 

ɬɪɭɛɨɤ. ɇɟɤɨɬɨɪɵɦɢ ɚɜɬɨɪɚɦɢ ɛɵɥɨ ɨɬɤɪɵɬɨ ɬɨ, ɱɬɨ ɫɭɫɩɟɧɡɨɪ ɋɁ–

ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɚɹ ɫɬɪɭɤɬɭɪɚ, ɭɫɬɪɚɧɹɸɳɚɹɫɹ ɩɪɢ ɩɨɦɨɳɢ ɚɩɨɩɬɨɡɚ ɜ 

ɡɚɜɟɪɲɟɧɢɢ ɪɚɧɧɟɝɨ ɋɗ [Filonova et al., 2000a, 2002; Bozhkov et al., 2002]. 

ȼɨ ɜɫɟɯ ɪɚɛɨɬɚɯ, ɡɚɬɪɚɝɢɜɚɸɳɢɯ ɩɨɡɞɧɢɣ ɷɦɛɪɢɨɝɟɧɟɡ ɋɁ ɜ ɤɭɥɶɬɭɪɟ in 

vitro, ɜɵɞɟɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɪɚɡɜɢɬɢɟ ɋɁ ɧɚ ɞɚɧɧɨɣ ɫɬɚɞɢɢ ɩɪɨɯɨɞɢɬ ɩɨɞɨɛɧɵɦ 

ɨɛɪɚɡɨɦ ɪɚɡɜɢɬɢɸ ɁɁ: ɩɪɨɢɫɯɨɞɢɬ ɨɛɪɚɡɨɜɚɧɢɟ ɞɜɭɯ ɩɨɥɹɪɧɵɯ ɦɟɪɢɫɬɟɦ, 

ɷɩɢɞɟɪɦɢɫɚ, ɤɨɪɧɟɜɨɝɨ. [Von Arnold et al., 2002].  

ɂɡ ɜɫɟɝɨ ɷɬɨɝɨ ɫɥɟɞɭɟɬ ɬɨ, ɱɬɨ ɫɨɦɚɬɢɱɟɫɤɢɣ ɷɦɛɪɢɨɝɟɧɟɡ – ɷɬɨ 

ɧɟɩɪɨɫɬɨɣ ɦɧɨɝɨɭɪɨɜɧɟɜɵɣ ɩɪɨɰɟɫɫ, ɩɟɪɜɢɱɧɵɟ ɫɬɚɞɢɢ ɤɨɬɨɪɨɝɨ ɦɨɝɭɬ 

ɩɪɨɢɫɯɨɞɢɬɶ ɪɚɡɧɵɦɢ ɩɭɬɹɦɢ ɭ ɪɚɡɥɢɱɧɵɯ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɯɜɨɣɧɵɯ ɜɢɞɨɜ 

ɪɚɫɬɟɧɢɣ. Ɉɞɧɚɤɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɮɨɪɦɢɪɭɸɬɫɹ ɫɨɦɚɬɢɱɟɫɤɢɟ ɡɚɪɨɞɵɲɢ, 

ɩɪɟɞɫɬɚɜɥɹɸɳɢɟɫɹ ɚɧɚɥɨɝɚɦɢ ɡɢɝɨɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ, ɫɩɨɫɨɛɧɵɟ ɩɪɨɪɚɫɬɢ 

ɢ ɫɮɨɪɦɢɪɨɜɚɬɶ ɩɨɥɧɨɰɟɧɧɵɟ ɪɚɫɬɟɧɢɹ- ɪɟɝɟɧɟɪɚɧɬɵ. ɉɨɥɭɱɟɧɧɵɟ ɫ 

ɩɨɦɨɳɶɸ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɪɚɫɬɟɧɢɹ ɨɛɲɢɪɧɨ ɩɪɢɦɟɧɹɸɬɫɹ ɜ 

ɪɚɡɥɢɱɧɵɯ ɥɟɫɨɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɩɪɨɝɪɚɦɦɚɯ [Klimaszewska, Cyr, 2002; 

Campbell et].  



1.6 Ɋɟɝɭɥяɬɨɪɵ ɪɨɫɬɚ ɪɚɫɬɟɧɢɣ 

1.6.1. Ɏɢɬɨɝɨɪɦɨɧɵ: ɢɫɬɨɪɢя ɨɬɤɪɵɬɢя, ɦɟɯɚɧɢɡɦɵ ɞɟɣɫɬɜɢя ɢ 

ɮɢɡɢɨɥɨɝɢɱɟɫɤɚя  ɪɨɥɶ 

 ȼ 1880 ɝɨɞɭ ɑ.Ⱦɚɪɜɢɧ ɜɩɟɪɜɵɟ ɜɵɞɜɢɧɭɥ ɢɞɟɸ ɨ ɪɨɫɬɟ ɢ ɪɚɡɜɢɬɢɢ 

ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɨɪɝɚɧɢɡɦɚ ɩɪɢ ɩɨɦɨɳɢ  ɯɢɦɢɱɟɫɤɨɣ (ɝɨɪɦɨɧɚɥɶɧɨɣ) 

ɪɟɝɭɥɹɰɢɢ ɞɚɧɧɵɯ ɩɪɨɰɟɫɫɨɜ. Ȼɵɥɨ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɫ ɩɨɦɨɳɶɸ ɮɢɬɨɝɨɪɦɨɧɨɜ 

ɜɨɡɧɢɤɚɟɬ  ɜɡɚɢɦɨɫɜɹɡɶ ɤɥɟɬɨɤ, ɬɤɚɧɟɣ ɢ ɨɪɝɚɧɨɜ ɜ ɪɚɫɬɟɧɢɹɯ, ɪɟɝɭɥɢɪɨɜɚɧɢɟ 

ɮɭɧɤɰɢɣ ɢ ɨɛɟɫɩɟɱɟɧɢɟ ɟɞɢɧɫɬɜɚ ɨɪɝɚɧɢɡɦɚ. Ɍɚɤɠɟ ɛɵɥɨ ɨɛɧɚɪɭɠɟɧɨ ɬɨ, ɱɬɨ 

ɮɢɬɨɝɨɪɦɨɧɵ ɭɱɚɫɬɜɭɸɬ ɜ ɩɪɨɰɟɫɫɚɯ ɫɬɚɪɟɧɢɹ [Ɇɢɧɢɧɚ, Ʌɚɪɢɨɧɨɜɚ, 1979], 

ɩɟɪɟɯɨɞɚ ɤ ɫɨɫɬɨɹɧɢɸ ɩɨɤɨɹ; ɜ ɬɪɚɧɫɩɨɪɬɟ ɜɟɳɟɫɬɜ, ɢ ɚɞɚɩɬɚɰɢɢ ɤ 

ɫɬɪɟɫɫɨɜɵɦ ɜɨɡɞɟɣɫɬɜɢɹɦ. Ɏɢɬɨɝɨɪɦɨɧɵ ɫɩɨɫɨɛɧɵ  ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɩɨɱɬɢ 

ɜɟɫɶ ɦɟɬɚɛɨɥɢɡɦ ɪɚɫɬɟɧɢɹ ɜ ɨɧɬɨɝɟɧɟɡɟ [Ɇɟɞɜɟɞɟɜ, 2004]. 

 ȼɫɟ ɮɢɬɨɝɨɪɦɨɧɵ ɢɦɟɸɬ ɧɟɤɨɬɨɪɵɟ ɨɛɳɢɟ ɫɜɨɣɫɬɜɚ: ɨɛɪɚɡɭɸɬɫɹ ɜ 

ɫɚɦɨɦ ɪɚɫɬɟɧɢɢ, ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɟ ɪɟɝɭɥɹɬɨɪɵ 

ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɝɪɚɦɦ. ɂɯ ɞɟɣɫɬɜɢɟ ɩɪɨɢɫɯɨɞɢɬ ɜ ɞɨɫɬɚɬɨɱɧɨ ɧɢɡɤɢɯ 

ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɢɡ-ɡɚ ɜɵɫɨɤɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɪɚɫɬɢɬɟɥɶɧɵɯ ɤɥɟɬɨɤ. 

Ɏɢɬɨɝɨɪɦɨɧɵ ɨɛɪɚɡɭɸɬɫɹ ɜ ɨɞɧɢɯ ɬɤɚɧɹɯ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɨɪɝɚɧɢɡɦɚ ɢ ɞɚɥɟɟ 

ɬɪɚɧɫɩɨɪɬɢɪɭɸɬɫɹ ɜ ɞɪɭɝɢɟ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ  ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ ɢɡɦɟɧɟɧɢɹɦ  

ɨɪɝɚɧɨɜ ɢ ɬɤɚɧɟɣ, ɧɨ ɬɚɤɠɟ ɨɧɢ ɦɨɝɭɬ ɪɚɛɨɬɚɬɶ ɜ ɬɨɦ ɦɟɫɬɟ, ɝɞɟ ɨɧɢ ɢ ɛɵɥɢ 

ɨɛɪɚɡɨɜɚɧɧɵ [Ʉɭɥɚɟɜɚ, 1995; Ɇɟɞɜɟɞɟɜ, 2004].  

ȼ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɜɵɞɟɥɹɸɬ  ɧɟɫɤɨɥɶɤɨ ɨɫɧɨɜɧɵɯ ɝɪɭɩɩ ɝɨɪɦɨɧɨɜ – ɷɬɨ 

ɚɭɤɫɢɧɵ, ɰɢɬɨɤɢɧɢɧɵ, ɝɢɛɛɟɪɟɥɥɢɧɵ, ɚɛɫɰɢɡɨɜɚɹ ɤɢɫɥɨɬɚ (ȺȻɄ) ɢ ɷɬɢɥɟɧ.  

Ⱥɭɤɫɢɧɵ ɩɪɢɜɨɞɹɬ ɜ ɞɟɣɫɬɜɢɟ ɞɟɥɟɧɢɟ ɢ ɪɚɫɬɹɠɟɧɢɟ ɤɥɟɬɨɤ, 

ɩɪɢɧɢɦɚɸɬ ɭɱɚɫɬɢɟ ɜ ɮɨɪɦɢɪɨɜɚɧɢɢ ɫɨɫɭɞɨɜ ɢ ɛɨɤɨɜɵɯ ɤɨɪɧɟɣ, ɢɝɪɚɸɬ 

ɝɥɚɜɧɭɸ ɪɨɥɶ ɜ ɪɨɫɬɨɜɵɯ ɞɜɢɠɟɧɢɹɯ. ɉɪɢɪɨɞɧɵɦ ɚɭɤɫɢɧɨɦ ɹɜɥɹɟɬɫɹ β-

ɢɧɞɨɥɢɥɭɤɫɭɫɧɚɹ ɤɢɫɥɨɬɚ (ɂɍɄ). ȼ ɛɨɥɶɲɢɯ ɤɨɥɢɱɟɫɬɜɚɯ ɞɚɧɧɵɣ ɝɨɪɦɨɧ 

ɫɨɞɟɪɠɢɬɫɹ ɜ ɦɨɥɨɞɵɯ ɥɢɫɬɶɹɯ, ɰɜɟɬɤɚɯ, ɢ ɫɟɦɟɧɚɯ. ȼ ɪɚɫɬɟɧɢɹɯ ɚɭɤɫɢɧɵ 

ɫɢɧɬɟɡɢɪɭɸɬɫɹ ɜ ɜɟɪɯɭɲɤɟ ɫɬɟɛɥɹ, ɢ ɞɚɥɟɟ  ɞɜɢɝɚɸɬɫɹ ɜ ɧɢɠɟɪɚɫɩɨɥɨɠɟɧɧɵɟ 

ɱɚɫɬɢ ɞɨ ɤɨɪɧɟɜɨɣ ɫɢɫɬɟɦɵ, ɝɞɟ ɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɧɨɪɦɚɥɶɧɵɣ ɪɨɫɬ ɤɨɪɧɟɣ.  



ɉɨɦɢɦɨ  ɩɪɢɪɨɞɧɵɯ ɚɭɤɫɢɧɨɜ ɢɡɜɟɫɬɟɧ ɪɹɞ ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɚɭɤɫɢɧɨɜ, 

ɤɨɬɨɪɵɟ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɬɪɢ ɤɥɚɫɫɚ: ɩɪɨɢɡɜɨɞɧɵɟ ɢɧɞɨɥɚ – ɢɧɞɨɥɢɥ-3-

ɩɪɨɩɢɨɧɨɜɚɹ  (ɂɉɄ) ɢ ɢɧɞɨɥɢɥ-3-ɦɚɫɥɹɧɚɹ (ɂɆɄ) ɤɢɫɥɨɬɵ; ɯɥɨɪɡɚɦɟɳɟɧɧɵɟ 

ɮɟɧɨɤɫɢɩɪɨɢɡɜɨɞɧɵɟ – 2,4-ɞɢɯɥɨɪɮɟɧɨɤɫɢɭɤɫɭɫɧɚɹ ɤɢɫɥɨɬɚ (2,4-Ⱦ), 2,4,5-

ɬɪɢɯɥɨɪɮɟɧɨɤɫɢɭɤɫɭɫɧɚɹ ɤɢɫɥɨɬɚ (1,4,5-Ɍ) ɢ ɞɪ.; ɢ ɩɪɨɢɡɜɨɞɧɵɟ 

ɧɚɮɬɢɥɚɥɤɢɥɤɚɪɛɨɧɨɜɵɯ ɤɢɫɥɨɬ – 1-ɧɚɮɬɢɥɭɤɫɭɫɧɚɹ ɤɢɫɥɨɬɚ (1-ɇɍɄ), ɟɟ 

ɤɚɥɢɟɜɚɹ ɫɨɥɶ (ɄȺɇɍ), 2-ɧɚɮɬɨɤɫɢɭɤɫɭɫɧɚɹ ɤɢɫɥɨɬɚ (2-ɇɈɍɄ). 

ɐɢɬɨɤɢɧɢɧɵ ɫɩɨɫɨɛɧɵ ɫɬɢɦɭɥɢɪɨɜɚɬɶ ɞɟɥɟɧɢɟ ɤɥɟɬɨɤ. ɉɟɪɜɵɣ 

ɟɫɬɟɫɬɜɟɧɧɵɣ ɰɢɬɨɤɢɧɢɧ – ɡɟɚɬɢɧ, ɛɵɥ ɜɵɞɟɥɟɧ ɢɡ ɧɟɡɪɟɥɵɯ ɡɟɪɧɨɜɨɤ 

ɤɭɤɭɪɭɡɵ ɜ 1963 ɝɨɞɭ [Letham, 1963]. Ɍɚɤɠɟ ɞɨɜɨɥɶɧɨ ɱɚɫɬɨ ɜ ɪɚɫɬɟɧɢɹɯ 

ɜɫɬɪɟɱɚɸɬɫɹ ɞɪɭɝɢɟ  ɩɪɢɪɨɞɧɵɟ ɰɢɬɨɤɢɧɢɧɵ – ɤɢɧɟɬɢɧ ɢ ɡɟɚɬɢɧɪɢɛɨɡɢɞ.  

Ʉ ɫɩɟɰɢɮɢɱɟɫɤɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɰɢɬɨɤɢɧɢɧɨɜ ɨɬɧɨɫɹɬɫɹ 

ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɪɚɫɩɚɞɚ ɯɥɨɪɨɮɢɥɥɚ, ɪɚɡɪɭɲɟɧɢɹ ɨɪɝɚɧɟɥɥ ɢ ɡɚɞɟɪɠɤɚ 

ɫɬɚɪɟɧɢɹ ɥɢɫɬɶɟɜ. ɑɚɳɟ ɜɫɟɝɨ ɞɟɣɫɬɜɢɟ ɰɢɬɨɤɢɧɢɧɨɜ ɩɪɨɢɫɯɨɞɢɬ ɜ ɫɨɱɟɬɚɧɢɢ 

ɫ ɚɭɤɫɢɧɚɦɢ. ɇɚɢɛɨɥɟɟ ɜɚɠɧɵɦ ɞɟɣɫɬɜɢɟɦ ɰɢɬɨɤɢɧɢɧɨɜ ɜɦɟɫɬɟ ɫ ɚɭɤɫɢɧɚɦɢ 

ɹɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶ ɞɟɥɟɧɢɟ ɤɥɟɬɨɤ. ɐɢɬɨɤɢɧɢɧɵ ɚɤɬɢɜɢɪɭɸɬ ɪɟɩɥɢɤɚɰɢɸ 

ȾɇɄ ɢ ɫɬɢɦɭɥɢɪɭɸɬ ɞɟɥɟɧɢɟ ɤɥɟɬɨɤ, ɤɨɧɬɪɨɥɢɪɭɹ ɩɟɪɟɯɨɞɵ ɦɟɠɞɭ ɷɬɚɩɚɦɢ 

ɤɥɟɬɨɱɧɨɝɨ ɰɢɤɥɚ (ɢɡ G1 ɜ S, ɢɡ G2 ɜ ɮɚɡɭ ɦɢɬɨɡɚ) [Ɇɟɞɜɟɞɟɜ, 2004]. Ȼɨɥɟɟ 

ɢɡɜɟɫɬɧɵɦ ɫɢɧɬɟɬɢɱɟɫɤɢɦ ɩɨɞɨɛɢɟɦ ɰɢɬɨɤɢɧɢɧɨɜ ɹɜɥɹɟɬɫɹ 

ɛɟɧɡɢɥɚɦɢɧɨɩɭɪɢɧ (ȻȺɉ).  

ɉɟɪɜɵɦ ɜɵɞɟɥɢɜɲɢɦ ɝɢɛɛɟɪɟɥɥɢɧɵ ɹɜɥɹɥɢɫɶ ɭɱɟɧɵɟ ɢɡ əɩɨɧɢɢ 

[Yabuta, Sumiki, 1938]. Ȼɨɥɟɟ ɩɨɡɞɧɨɟɟ ɛɵɥ ɜɵɜɟɟɞɟɧ ɩɟɪɜɵɣ ɝɢɛɛɟɪɟɥɥɢɧ 

ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ [Mac Millan, 1958].  

Ƚɢɛɛɟɪɟɥɥɢɧɵ ɨɛɥɚɞɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶɸ ɭɞɥɢɧɟɧɹɬɶ ɫɬɟɛɥɢ ɪɚɫɬɟɧɢɣ, 

ɭɜɟɥɢɱɢɜɚɬɶ ɤɨɥɢɱɟɫɬɜɨ ɦɟɠɞɨɭɡɥɢɣ, ɨɛɪɚɡɨɜɚɬɶ ɩɥɨɞɵ ɢ ɹɝɨɞɵ. 

Ƚɢɛɛɟɪɟɥɥɢɧɵ ɚɤɬɢɜɢɡɢɪɭɸɬ ɨɛɪɚɡɨɜɚɧɢɟ ɢ ɪɨɫɬ ɩɥɨɞɨɜ, ɫɬɢɦɭɥɢɪɭɸɬ 

ɩɪɨɪɚɫɬɚɧɢɟ ɫɟɦɹɧ. Ɍɚɤɠɟ ɨɧɢ ɤɨɧɬɪɨɥɢɪɭɸɬ ɪɨɫɬ ɡɚɪɨɞɵɲɚ, ɭɱɚɫɬɜɭɸɬ ɜ 

ɮɨɪɦɢɪɨɜɚɧɢɢ ɩɨɥɚ ɭ ɪɚɫɬɟɧɢɣ.  



 Ɍɚɤɠɟ ɤ ɱɢɫɥɭ ɝɨɪɦɨɧɨɜ ɪɚɫɬɟɧɢɣ ɨɬɧɨɫɢɬɫɹ ɚɛɫɰɢɡɨɜɚɹ ɤɢɫɥɨɬɚ (ȺȻɄ), 

ɜɵɞɟɥɟɧɧɚɹ ɜ 1963 ɝ. Ɏ.ɍɨɪɢɧɝɨɦ ɢɡ ɥɢɫɬɶɟɜ ɛɟɪɟɡɵ ɢ ɹɜɨɪɚ, ɢ Ɏ. 

ɗɞɞɢɤɨɬɨɦ, [ɍɨɪɢɧɝ, Ɏɢɥɢɩɫ, 1984].  

ȺȻɄ ɢɝɪɚɟɬ ɜɟɞɭɳɭɸ ɪɨɥɶ ɜ ɪɟɝɭɥɹɰɢɢ ɩɨɤɨɹ, ɬɚɤ ɤɚɤ ɹɜɥɹɟɬɫɹ 

ɚɤɬɢɜɚɬɨɪɨɦ ɪɚɡɜɢɬɢɹ ɪɨɫɬɚ ɩɨɱɟɤ ɢ ɩɪɨɪɚɫɬɚɧɢɹ ɫɟɦɹɧ. ɉɪɢ ɜɨɞɧɨɦ 

ɞɟɮɢɰɢɬɟ ɧɚɤɚɩɥɢɜɚɟɬɫɹ ȺȻɄ, ɚɤɬɢɜɢɡɢɪɭɹ ɡɚɤɪɵɜɚɧɢɟ ɭɫɬɶɢɰ. Ⱥɛɫɰɢɡɨɜɚɹ 

ɤɢɫɥɨɬɚ ɫɩɨɫɨɛɫɬɜɭɟɬ ɡɚɦɟɞɥɟɧɢɸ ɪɨɫɬɚ, ɫɨɩɪɨɜɨɠɞɚɸɳɟɟɫɹ ɭɫɤɨɪɟɧɢɟɦ 

ɫɬɚɪɟɧɢɹ ɬɤɚɧɟɣ.  

Ƚɥɚɜɧɚɹ ɪɨɥɶ ȺȻɄ ɡɚɤɥɸɱɚɟɬɫɹ ɢ ɜ ɩɪɨɰɟɫɫɟ ɨɛɪɚɡɨɜɚɧɢɹ ɫɟɦɹɧ. 

Ɉɫɨɛɟɧɧɨ  ɜɚɠɧɨɣ ɮɭɧɤɰɢɟɣ ȺȻɄ ɹɜɥɹɟɬɫɹ ɡɚɩɭɫɤ ɷɤɫɩɪɟɫɫɢɢ LEA-ɝɟɧɨɜ, 

ɤɨɞɢɪɭɸɳɢɯ LEA-ɛɟɥɤɢ, ɤɨɬɨɪɵɟ ɫɩɨɫɨɛɧɵ ɩɨɜɵɲɚɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ 

ɪɚɫɬɟɧɢɹ ɤ ɜɵɫɵɯɚɧɢɸ, ɡɚɫɭɯɟ ɢ ɡɚɦɨɪɨɡɤɚɦ. Ⱦɚɧɧɵɟ ɛɟɥɤɢ ɦɨɝɭɬ ɩɪɨɱɧɨ 

ɫɜɹɡɵɜɚɬɶ ɜɨɞɭ ɢ ɩɪɟɞɨɬɜɪɚɳɚɬɶ ɨɛɪɚɡɨɜɚɧɢɟ ɥɶɞɚ. ɇɚɤɨɩɥɟɧɢɟ ȺȻɄ 

ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɮɚɤɬɨɪɨɦ ɞɥɹ ɩɟɪɟɠɢɜɚɧɢɹ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɭɫɥɨɜɢɣ ɜ 

ɡɢɦɧɢɣ ɩɟɪɢɨɞ. 

 ɉɪɢɫɭɬɫɬɜɢɟ ɷɬɢɥɟɧɚ ɜ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɪɨɫɬɚ ɪɚɫɬɟɧɢɣ ɜɩɟɪɜɵɟ ɛɵɥɨ 

ɨɛɧɚɪɭɠɟɧɨ ɜ 1901 ɝɨɞɭ Ⱦ.ɇ. ɇɟɥɸɛɨɜɵɦ, ɤɨɬɨɪɵɣ ɩɨɤɚɡɚɥ, ɱɬɨ ɫɜɟɬɢɥɶɧɵɣ 

ɝɚɡ, ɤɨɬɨɪɵɣ ɫɨɞɟɪɠɢɬ ɷɬɢɥɟɧ, ɩɪɢɜɨɞɢɬ ɤ ɡɚɞɟɪɠɤɟ ɪɨɫɬɚ ɫɬɟɛɥɹ ɭ 

ɩɪɨɪɨɫɬɤɨɜ ɝɨɪɨɯɚ (ɞɢɚɝɪɚɜɢɬɪɨɩɢɡɦ) [Ʉɭɥɚɟɜɚ, 1995]. ɉɨɡɠɟ Ɋ. Ƚɷɣɧ 

ɨɩɪɟɞɟɥɢɥ ɷɬɢɥɟɧ ɤɚɤ ɧɨɪɦɚɥɶɧɵɣ ɩɪɨɞɭɤɬ ɦɟɬɚɛɨɥɢɡɦɚ ɪɚɫɬɟɧɢɣ ɢ ɧɚɡɜɚɥ 

ɟɝɨ ɝɨɪɦɨɧɨɦ [Gane, 1934].  

 Ⱦɚɥɟɟ ɜɵɹɫɧɢɥɨɫɶ, ɱɬɨ ɷɬɢɥɟɧ ɩɪɨɢɡɜɨɞɢɬɫɹ ɤɚɤ ɩɥɨɞɚɦɢ, ɬɚɤ ɢ 

ɥɢɫɬɶɹɦɢ, ɰɜɟɬɚɦɢ, ɤɨɪɧɹɦɢ ɢ ɫɟɦɟɧɚɦɢ. [Ɇɟɞɜɟɞɟɜ, 2004].  

 ɋɩɟɤɬɪ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ ɞɟɣɫɬɜɢɣ, ɜ ɤɨɬɨɪɵɯ ɩɪɢɧɢɦɚɟɬ ɭɱɚɫɬɢɟ 

ɷɬɢɥɟɧ, ɞɨɫɬɚɬɨɱɧɨ ɨɛɲɢɪɟɧ. ɗɬɢɥɟɧ ɭɱɚɫɬɜɭɟɬ ɜ ɫɨɡɪɟɜɚɧɢɢ ɩɥɨɞɨɜ ɢ 

ɫɬɚɪɟɧɢɸ ɬɤɚɧɟɣ, ɩɪɨɪɚɫɬɚɧɢɢ ɫɟɦɹɧ ɞɜɭɞɨɥɶɧɵɯ ɪɚɫɬɟɧɢɣ, ɪɚɡɜɢɬɢɢ 

ɰɜɟɬɤɨɜ, ɨɛɪɚɡɨɜɚɧɢɢ ɤɨɪɧɟɜɵɯ ɜɨɥɨɫɤɨɜ ɢ ɡɚɳɢɬɟ ɪɚɫɬɟɧɢɣ ɨɬ ɩɚɬɨɝɟɧɧɵɯ 

ɛɚɤɬɟɪɢɣ, ɩɭɬɟɦ ɨɛɪɚɡɨɜɚɧɢɹ ɫɩɟɰɢɚɥɶɧɵɯ ɮɟɪɦɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɫɩɨɫɨɛɧɵ  

ɪɚɡɪɭɲɚɬɶ ɤɥɟɬɨɱɧɭɸ ɫɬɟɧɤɭ ɩɚɬɨɝɟɧɧɨɝɨ ɜɢɞɚ.  



 Ɉɬɤɪɵɬɢɟ ɛɪɚɫɫɢɧɨɫɬɟɪɨɢɞɨɜ ɩɪɢɲɥɨɫɶ ɧɚ 1979 ɝɨɞ, ɬɨɝɞɚ ɠɟ, ɜɩɟɪɜɵɟ 

ɛɵɥ  ɜɵɞɟɥɟɧ ɢɡ ɥɢɩɢɞɧɨɣ ɮɪɚɤɰɢɢ ɩɵɥɶɰɵ ɪɚɩɫɚ – ɛɪɚɫɫɢɧɨɥɢɞ -

ɫɬɟɪɨɢɞɧɵɣ ɮɢɬɨɝɨɪɦɨɧ [Grove at al., 1979]. ȼ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɧɚɣɞɟɧɨ ɛɨɥɟɟ 

60 ɫɯɨɠɢɯ ɜɟɳɟɫɬɜ. ɇɚɢɜɵɫɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɛɪɚɫɫɢɧɨɫɬɟɪɨɢɞɨɜ (Ȼɋ) 

ɫɨɞɟɪɠɢɬɫɹ ɜ ɝɟɧɟɪɚɬɢɜɧɵɯ ɨɪɝɚɧɚɯ ɪɚɫɬɟɧɢɣ.  

 ɀɚɫɦɢɧɨɜɚɹ ɤɢɫɥɨɬɚ ɢ ɟɟ ɩɪɨɢɡɜɨɞɧɵɟ (ɦɟɬɢɥɠɚɫɦɨɧɚɬ) ɫɩɨɫɨɛɧɵ 

ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɫɨɡɪɟɜɚɧɢɟ ɩɥɨɞɨɜ, ɪɨɫɬ ɤɨɪɧɹ, ɢ ɩɪɨɢɡɜɨɞɫɬɜɨ 

ɠɢɡɧɟɫɩɨɫɨɛɧɨɣ ɩɵɥɶɰɵ. ɇɚɢɛɨɥɟɟ ɜɚɠɧɚɹ ɮɭɧɤɰɢɹ ɠɚɫɦɢɧɨɜɨɣ ɤɢɫɥɨɬɵ 

ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɟɟ ɭɱɚɫɬɢɟ ɜ ɨɬɜɟɬɧɵɯ ɪɟɚɤɰɢɹɯ ɧɚ ɩɨɜɪɟɠɞɟɧɢɟ ɪɚɫɬɟɧɢɣ  

ɧɚɫɟɤɨɦɵɦɢ ɢ ɩɚɬɨɝɟɧɧɵɦɢ ɛɚɤɬɟɪɢɹɦɢ, ɩɪɢ ɷɬɨɦ ɤɨɧɰɟɧɬɪɚɰɢɹ ɀɄ ɪɟɡɤɨ 

ɜɨɡɪɚɫɬɚɟɬ, ɱɬɨ ɩɨɜɵɲɚɟɬ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɬɟɧɢɹ ɤ ɜɪɟɞɢɬɟɥɸ.  

 ɋɚɥɢɰɢɥɨɜɚɹ ɤɢɫɥɨɬɚ (ɋɄ) ɩɨɜɵɲɚɟɬ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɬɟɧɢɣ ɤ 

ɪɚɡɥɢɱɧɵɦ ɩɚɬɨɝɟɧɧɵɦ ɛɚɤɬɟɪɢɹɦ ɢ ɢɧɮɟɤɰɢɹɦ [Ɇɟɞɜɟɞɟɜ, 2004]. Ɉɞɧɚɤɨ ɜ 

ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɦɟɯɚɧɢɡɦ ɷɬɨɣ ɡɚɳɢɬɵ ɦɚɥɨ ɢɡɭɱɟɧ. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



1.6.2. Ⱦɟɣɫɬɜɢɟ ɪɟɝɭɥяɬɨɪɨɜ ɪɨɫɬɚ ɜ ɤɭɥɶɬɭɪɟ ɤɥɟɬɨɤ ɢ ɬɤɚɧɟɣ ɞɪɟɜɟɫɧɵɯ 

ɨɪɝɚɧɢɡɦɨɜ 

Ɋɟɝɭɥɹɬɨɪɵ ɪɨɫɬɚ ɪɚɫɬɟɧɢɣ ɹɜɥɹɸɬɫɹ ɝɥɚɜɧɵɦɢ ɯɢɦɢɱɟɫɤɢɦɢ 

ɫɪɟɞɫɬɜɚɦɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɪɚɫɬɟɧɢɹ, ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɚɥɨ ɤɪɭɩɧɨɟ 

ɩɪɚɤɬɢɱɟɫɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɢɡɭɱɟɧɢɹɯ, ɩɪɨɜɨɞɢɦɵɯ ɜ ɤɭɥɶɬɭɪɟ ɤɥɟɬɨɤ ɢ 

ɬɤɚɧɟɣ ɪɚɫɬɟɧɢɣ [Ʉɭɥɚɟɜɚ, 1995].  

Ɋɟɝɭɥɹɬɨɪɚɦɢ ɪɨɫɬɚ ɪɚɫɬɟɧɢɣ ɹɜɥɹɸɬɫɹ  ɧɟ ɬɨɥɶɤɨ ɮɢɬɨɝɨɪɦɨɧɵ, ɧɨ ɢ 

ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɢɫɤɭɫɫɬɜɟɧɧɨ ɫɨɡɞɚɧɧɵɯ - ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ, 

ɤɨɬɨɪɵɟ ɜɨɡɞɟɣɫɬɜɭɸɬ ɧɚ ɪɨɫɬ ɢ ɪɚɡɜɢɬɢɟ ɪɚɫɬɟɧɢɹ. Ʉɚɠɞɵɣ ɜɢɞ ɪɟɝɭɥɹɬɨɪɨɜ 

ɪɨɫɬɚ ɪɚɫɬɢɬɟɥɶɧɵɯ ɨɪɝɚɧɢɡɦɨɜ ɢɦɟɟɬ ɲɢɪɨɤɢɣ ɪɹɞ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ 

ɞɟɣɫɬɜɢɣ ɧɚ ɪɚɡɥɢɱɧɵɟ ɪɚɫɬɟɧɢɹ ɜ ɤɭɥɶɬɭɪɟ  in vitro. Ⱦɚɧɧɨɟ  ɜɥɢɹɧɢɟ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɜɢɞɨɦ ɪɟɝɭɥɹɬɨɪɚ ɪɨɫɬɚ, ɬɚɤ ɢ ɟɝɨ ɤɨɧɰɟɧɬɪɚɰɢɟɣ, 

ɩɪɢɫɭɬɫɬɜɢɟɦ ɢɥɢ ɨɬɫɭɬɫɬɜɢɟɦ ɞɪɭɝɢɯ ɪɟɝɭɥɹɬɨɪɨɜ ɪɨɫɬɚ [Minocha, 1987].  

 ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɧɟɤɨɬɨɪɵɟ ɢɫɫɥɟɞɨɜɚɬɟɥɢ ɧɚɯɨɞɢɥɢ 

ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɨɬɜɟɬɵ ɫ ɜɥɢɹɧɢɹɦɢ  ɤɭɥɶɬɭɪɵ ɤɥɟɬɨɤ ɢ ɬɤɚɧɟɣ 

ɪɟɝɭɥɹɬɨɪɚɦɢ ɪɨɫɬɚ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɜɢɞɨɜ ɪɚɫɬɟɧɢɣ [Bonga, Durzan, 1982; 

Zaerr, Mapes, 1982], ɜɨɡɞɟɣɫɬɜɢɟ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɝɪɭɩɩ ɮɢɬɨɝɨɪɦɨɧɨɜ ɦɨɠɧɨ 

ɨɛɴɟɞɢɧɢɬɶ. 

1. Ⱥɭɤɫɢɧɵ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɢɧɞɭɤɰɢɢ ɤɚɥɥɭɫɚ ɢɡ 

ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɬɤɚɧɟɣ. Ƚɨɪɦɨɧ ɫɢɧɬɟɬɢɱɟɫɤɨɣ ɩɪɢɪɨɞɵ – 2,4-

Ⱦɢɯɥɨɪɮɟɧɨɤɫɢɭɤɫɭɫɧɚɹ ɤɢɫɥɨɬɚ (2,4-Ⱦ) ɹɜɥɹɟɬɫɹ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ 

ɢ ɷɮɮɟɤɬɢɜɧɵɦ ɚɭɤɫɢɧɨɦ ɞɥɹ ɪɚɛɨɬɵ ɜ ɤɭɥɶɬɭɪɟ in vitro. Ȼɨɥɶɲɢɧɫɬɜɨ ɜɢɞɨɜ 

ɞɪɟɜɟɫɧɵɯ ɪɚɫɬɟɧɢɣ ɭɫɬɨɣɱɢɜɨ ɤ ɲɢɪɨɤɨɦɭ ɫɩɟɤɬɪɭ ɤɨɧɰɟɧɬɪɚɰɢɣ ɚɭɤɫɢɧɨɜ 

(ɨɬ 10-8 ɞɨ 10-3 Ɇ). ȼ ɨɛɳɟɦ 2,4-Ⱦ, ɇɍɄ, ɂɆɄ ɢ ɂɍɄ ɨɤɚɡɵɜɚɸɬ ɩɨɯɨɠɟɟ 

ɞɟɣɫɬɜɢɟ, ɧɨ ɧɟɤɨɬɨɪɵɟ ɬɤɚɧɢ ɞɟɦɨɧɫɬɪɢɪɭɸɬ ɫɩɟɰɢɮɢɱɟɫɤɢɟ ɤɚɱɟɫɬɜɟɧɧɵɟ 

ɨɬɥɢɱɢɹ [Zaerr, Mapes, 1982]. Ʉɨɪɧɟɨɛɪɚɡɨɜɚɧɢɟ ɩɨɛɨɱɧɵɯ ɩɨɛɟɝɨɜ ɩɪɢ 

ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɢ ɜɟɪɯɭɲɟɤ ɩɨɛɟɝɨɜ ɢ ɫɟɦɹɞɨɥɟɣ, ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɨɛɟɝɨɜ 

ɢɡ ɤɚɥɥɭɫɚ ɧɟɤɨɬɨɪɵɯ ɩɨɤɪɵɬɨɫɟɦɟɧɧɵɯ ɪɚɫɬɟɧɢɣ ɩɨɥɭɱɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ  

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɢɡɤɢɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɚɭɤɫɢɧɨɜ, ɧɨ ɩɪɢ ɷɬɨɦ ɂɆɄ ɢ ɇɍɄ 

ɨɤɚɡɵɜɚɥɢɫɶ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦɢ ɜ  ɫɪɚɜɧɟɧɢɢ ɫ ɂɍɄ ɢ 2,4-Ⱦ [Amerson, 



Mott, 1982; Mott, Amerson, 1984]. Ʉɚɤ ɩɪɚɜɢɥɨ ɚɭɤɫɢɧɵ ɩɪɢɦɟɧɹɸɬɫɹ ɜ 

ɫɨɱɟɬɚɧɢɢ ɫ ɞɪɭɝɢɦɢ ɮɢɬɨɝɨɪɦɨɧɚɦɢ.  

2. ɋ ɩɨɦɨɳɶɸ ɰɢɬɨɤɢɧɢɧɨɜ ɩɪɨɢɫɯɨɞɹɬ ɜɫɟ ɝɥɚɜɧɵɟ ɫɩɨɫɨɛɵ 

ɦɢɤɪɨɤɥɨɧɚɥɶɧɨɝɨ ɪɚɡɦɧɨɠɟɧɢɹ ɪɚɫɬɟɧɢɣ. ɉɪɢ ɷɬɨɦ ɧɚ ɩɢɬɚɬɟɥɶɧɭɸ ɫɪɟɞɭ 

ɪɚɡɦɟɳɚɸɬ ɢɡɨɥɢɪɨɜɚɧɧɭɸ ɫɬɟɛɥɟɜɭɸ ɬɨɱɤɭ ɪɨɫɬɚ ɪɚɫɬɟɧɢɣɹ, ɤɨɬɨɪɚɹ ɩɪɢ 

ɞɟɣɫɬɜɢɢ ɰɢɬɨɤɢɧɢɧɨɜ ɞɚɟɬ ɩɨɹɜɥɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɩɨɛɟɝɨɜ. ɉɪɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɪɚɫɬɟɧɢɟ ɪɚɡɦɧɨɠɚɟɬɫɹ ɛɟɡ ɢɡɦɟɧɟɧɢɹ 

ɝɟɧɨɬɢɩɚ, ɱɬɨ  ɫɩɨɫɨɛɫɬɜɭɟɬ ɫɨɯɪɚɧɟɧɢɸ ɢ ɪɚɡɦɧɨɠɟɧɢɸ ɪɟɞɤɢɯ ɜɢɞɨɜ 

ɪɚɫɬɟɧɢɣ.  

ɐɢɬɨɤɢɧɢɧɵ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɚɭɤɫɢɧɚɦɢ,  ɢɫɩɨɥɶɡɭɸɬɫɹ  ɞɥɹ ɢɧɢɰɢɚɰɢɢ ɢ  

ɩɨɞɞɟɪɠɚɧɢɹ ɤɚɥɥɭɫɧɵɯ ɤɭɥɶɬɭɪ. ɉɪɢ ɦɢɤɪɨɤɥɨɧɢɪɨɜɚɧɢɢ ɡɚɪɨɞɵɲɟɣ 

ɞɚɧɧɵɟ ɮɢɬɨɝɨɪɦɨɧɵ ɨɛɟɫɩɟɱɢɜɚɸɬ ɭɥɭɱɲɟɧɢɟ ɨɛɪɚɡɨɜɚɧɢɹ ɩɨɛɟɝɨɜ. Ⱦɚɧɧɚɹ 

ɪɟɚɤɰɢɹ ɯɚɪɚɤɬɟɪɧɚ ɢ ɞɥɹ ɩɨɤɪɵɬɨɫɟɦɟɧɧɵɯ, ɢ ɞɥɹ ɝɨɥɨɫɟɦɟɧɧɵɯ ɪɚɫɬɟɧɢɣ. ɋ 

ɩɨɦɨɳɶɸ ɰɢɬɨɤɢɧɢɧɨɜ ɚɞɜɟɧɬɢɜɧɵɟ ɩɨɱɤɢ ɜɨɡɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɢɡ ɫɟɝɦɟɧɬɨɜ 

ɥɢɫɬɶɟɜ ɢ ɦɟɠɞɨɭɡɥɢɣ [Campbel, Durzan, 1976; Winton, Varhagen, 1977; 

Arnold, Eriksson, 1979]. ɉɪɢ ɩɪɢɦɟɧɟɧɢɹɯ ɰɢɬɨɤɢɧɢɧɨɜ ɫɨɜɦɟɫɬɧɨ ɫ 

ɚɭɤɫɢɧɚɦɢ ɜ ɧɭɠɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ, ɦɨɝɭɬ ɜɵɡɵɜɚɬɶ ɨɛɪɚɡɨɜɚɧɢɟ  

ɷɦɛɪɢɨɝɟɧɧɨɝɨ ɤɚɥɥɭɫɚ ɩɪɢ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɢ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɜɢɞɨɜ 

ɷɤɫɩɥɚɧɬɨɜ ɝɨɥɨɫɟɦɟɧɧɵɯ  ɪɚɫɬɟɧɢɣ[Lelu, et al., 1994a; Malabadi, Van Staden, 

2005]. ɒɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ ɰɢɬɨɤɢɧɢɧɚɦɢ ɩɪɢ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɢ 

ɬɤɚɧɟɣ ɹɜɥɹɸɬɫɹ ɛɟɧɡɢɥɚɞɟɧɢɧ, 6-ɛɟɧɡɢɥɚɦɢɧɨɩɭɪɢɧ (6-ȻȺɉ) ɢ ɤɢɧɟɬɢɧ. 

3. Ƚɢɛɛɟɪɟɥɥɢɧɵ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɧɟ ɢɦɟɸɬ ɹɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 

ɦɨɪɮɨɝɟɧɟɡ ɤɥɟɬɨɱɧɵɯ ɫɬɪɭɤɬɭɪ ɞɪɟɜɟɫɧɵɯ ɪɚɫɬɟɧɢɣ ɩɪɢ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɢ 

ɷɤɫɩɥɚɧɬɨɜ in vitro [Zaerr, Mapes, 1982]. Ɉɞɧɚɤɨ ɩɪɢɫɭɬɫɬɜɢɟ ɝɢɛɛɟɪɟɥɥɢɧɨɜ ɜ 

ɢɧɞɭɤɰɢɢ ɰɜɟɬɟɧɢɹ ɦɧɨɝɢɯ ɝɨɥɨɫɟɦɟɧɧɵɯ ɭɤɚɡɵɜɚɟɬ ɧɚ ɬɨ, ɱɬɨ ɜɟɪɨɹɬɧɨ 

ɝɢɛɛɟɪɟɥɥɢɧɵ ɦɨɝɭɬ ɜɧɨɫɢɬɶ ɜɤɥɚɞ ɜ ɨɩɪɟɞɟɥɟɧɢɟ ɦɨɪɮɨɝɟɧɟɬɢɱɟɫɤɨɣ 

ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ ɤɚɥɥɭɫɧɵɯ ɤɭɥɶɬɭɪ ɞɪɟɜɟɫɧɵɯ ɜɢɞɨɜ ɪɚɫɬɟɧɢɣ [Stuard, 

Cathey, 1961; Minocha, 1987]. 

4. Ⱦɨɤɚɡɚɧɨ, ɱɬɨ ɚɛɫɰɢɡɨɜɚɹ ɤɢɫɥɨɬɚ, ɫɩɨɫɨɛɫɬɜɭɟɬ  ɤɚɥɥɭɫɨɨɛɪɚɡɨɜɚɧɢɸ ɢ 

ɷɦɛɪɢɨɝɟɧɟɡɭ ɭ ɦɧɨɝɢɯ ɜɢɞɨɜ ɩɨɤɪɵɬɨɫɟɦɟɧɧɵɯ ɪɚɫɬɟɧɢɣ [Altman, Goren, 



1971; Ammirato, 1983; Jansson, Bornman, 1983]. Ʉɨɦɩɥɟɤɫ ɝɢɛɛɟɪɟɥɥɢɧɨɜɨɣ 

ɤɢɫɥɨɬɵ ɫɨɜɦɟɫɬɧɨ ɫ ȺȻɄ ɦɨɠɟɬ ɨɤɚɡɵɜɚɬɶ ɤɚɤ ɩɨɞɚɜɥɹɸɳɟɟ, ɬɚɤ ɢ 

ɫɬɢɦɭɥɢɪɭɸɳɟɟ ɞɟɣɫɬɜɢɟ. ɉɨɯɨɠɢɦ ɨɛɪɚɡɨɦ ɜɨɡɞɟɣɫɬɜɢɟ ȺȻɄ ɦɨɠɟɬ 

ɦɟɧɹɬɶɫɹ ɫ ɩɪɢɫɭɬɫɬɜɢɟɦ ɚɭɤɫɢɧɨɜ ɢɥɢ ɰɢɬɨɤɢɧɢɧɨɜ ɜ ɫɪɟɞɟ. Ʉ ɩɪɢɦɟɪɭ, ȺȻɄ 

ɜ ɤɨɦɩɥɟɤɫɟ ɫ ɚɭɤɫɢɧɚɦɢ ɢɝɪɚɟɬ ɝɥɚɜɧɭɸ ɪɨɥɶ ɜ ɫɨɡɪɟɜɚɧɢɢ ɫɨɦɚɬɢɱɟɫɤɢɯ 

ɡɚɪɨɞɵɲɟɣ ɯɜɨɣɧɵɯ ɜɢɞɨɜ ɪɚɫɬɟɧɢɣ [Lelu et al., 1994a]. 

5. ɗɬɢɥɟɧ ɹɜɥɹɟɬɫɹ ɦɟɧɟɟ ɢɫɫɥɟɞɨɜɚɧɧɵɦ ɪɟɝɭɥɹɬɨɪɨɦ ɪɨɫɬɚ, ɤɚɤ ɩɪɚɜɢɥɨ,ɨɧ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɤɥɟɬɨɱɧɨɣ ɤɭɥɶɬɭɪɟ ɜ ɧɢɡɤɢɯ ɤɨɥɢɱɟɫɬɜɚɯ ɢ ɢɡɭɱɚɟɬɫɹ  ɤɚɤ 

ɡɚɦɟɞɥɢɬɟɥɶ ɞɥɹ ɞɟɥɟɧɢɹ ɤɥɟɬɨɤ [Minocha, 1987], ɨɛɟɫɩɟɱɢɜɚɹ ɫɬɚɪɟɧɢɟ 

ɤɥɟɬɨɤ [Romani, 1987]. 

6. Ɍɚɤɠɟ ɜɵɞɟɥɹɸɬ ɢ ɞɪɭɝɢɟ  ɜɟɳɟɫɬɜɚ, ɨɤɚɡɵɜɚɸɳɢɯ ɜɥɢɹɧɢɟ ɧɚ ɦɨɪɮɨɝɟɧɟɡ 

ɜ ɤɭɥɶɬɭɪɟ ɤɥɟɬɨɤ ɢ ɬɤɚɧɟɣ:  ɬɪɢ - ɢɧɞɨɛɟɧɡɨɢɞɧɚɹ ɤɢɫɥɨɬɚ, ɪɚɡɧɨɨɛɪɚɡɧɵɟ 

ɚɧɚɥɨɝɢ ɚɭɤɫɢɧɨɜ ɢ ɰɢɬɨɤɢɧɢɧɨɜ, ɮɟɧɨɥɨɜɵɟ ɤɢɫɥɨɬɵ, ɢ ɞɪ.   

 ɂɡ ɜɫɟɝɨ ɜɵɲɟ ɫɤɚɡɚɧɧɨɝɨ, ɦɨɠɧɨ ɡɚɤɥɸɱɢɬɶ ɬɨ ɱɬɨ, ɫɩɟɤɬɪ 

ɜɨɡɞɟɣɫɬɜɢɹ ɪɚɡɥɢɱɧɵɯ ɪɟɝɭɥɹɬɨɪɨɜ ɪɨɫɬɚ ɪɚɫɬɟɧɢɣ ɤɪɚɣɧɟ ɜɟɥɢɤ, ɱɬɨ 

ɭɜɟɥɢɱɢɜɚɟɬ ɢɧɬɟɪɟɫ ɭɱɟɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɦ ɜ ɨɛɥɚɫɬɢ ɤɭɥɶɬɭɪɵ ɤɥɟɬɨɤ 

ɬɤɚɧɟɣ ɢ ɨɪɝɚɧɨɜ ɪɚɫɬɟɧɢɣ, ɢɫɫɥɟɞɨɜɚɧɢɸ ɞɟɣɫɬɜɢɹ ɪɟɝɭɥɹɬɨɪɨɜ ɪɨɫɬɚ, ɤɚɤ  

ɧɚ ɨɬɞɟɥɶɧɵɟ ɤɥɟɬɤɢ, ɬɚɤ ɢ ɧɚ ɬɤɚɧɢ ɪɚɫɬɟɧɢɣ, ɢ ɬɚɤɠɟ ɤ ɮɨɪɦɢɪɨɜɚɧɢɸ  

ɧɨɜɵɯ ɪɚɫɬɢɬɟɥɶɧɵɯ ɨɪɝɚɧɢɡɦɨɜ ɜ ɤɭɥɶɬɭɪɟ in vitro.  

 

 

 

 

 

 

 

 

 

 



1.7 Ɋɨɥɶ ɫɨɫɬɚɜɚ ɢ ɤɨɧɫɢɫɬɟɧɰɢɢ ɩɢɬɚɬɟɥɶɧɵɯ ɫɪɟɞ, ɪɇ, ɢɧɬɟɧɫɢɜɧɨɫɬɢ 

ɨɫɜɟɳɟɧɢя ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɩɪɨɰɟɫɫɟ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ. 

         Ɉɫɧɨɜɧɵɦɢ ɢɧɞɭɤɬɨɪɚɦɢ ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ ɫɨɦɚɬɢɱɟɫɤɢɯ ɷɦɛɪɢɨɢɞɨɜ ɢ 

ɞɚɥɶɧɟɣɲɟɣ ɪɟɝɟɧɟɪɚɰɢɢ ɪɚɫɬɟɧɢɣ ɢɡ ɧɢɯ ɹɜɥɹɸɬɫɹ ɫɩɟɰɢɮɢɱɟɫɤɢ 

ɧɟɨɛɯɨɞɢɦɵɟ ɪɟɝɭɥɹɬɨɪɵ ɪɨɫɬɚ ɪɚɫɬɟɧɢɣ, ɨɫɦɨɬɢɱɟɫɤɢ ɚɤɬɢɜɧɵɟ ɜɟɳɟɫɬɜɚ, 

ɤɨɧɫɢɫɬɟɧɰɢɹ ɢ ɪɇ ɫɪɟɞɵ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɨɫɜɟɳɟɧɢɹ, ɮɨɬɨɩɟɪɢɨɞ, 

ɬɟɦɩɟɪɚɬɭɪɚ ɢ ɜɥɚɠɧɨɫɬɶ. Ȼɚɡɨɜɵɦɢ ɩɢɬɚɬɟɥɶɧɵɦɢ ɫɪɟɞɚɦɢ ɞɥɹ ɟɥɢ 

ɫɢɛɢɪɫɤɨɣ ɹɜɥɹɸɬɫɹ ɫɪɟɞɵ Ⱥɂ ɢ DCR. Ⱦɚɧɧɵɟ ɫɪɟɞɵ ɨɬɥɢɱɚɸɬɫɹ  

ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɚɤɪɨ- ɢ ɦɢɤɪɨɫɨɥɟɣ, ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɨ ɫɤɚɡɵɜɚɟɬɫɹ  ɧɚ 

ɨɛɪɚɡɨɜɚɧɢɟ ɷɦɛɪɢɨɝɟɧɧɨɝɨ ɤɚɥɥɭɫɚ ɢ ɞɚɥɶɧɟɣɲɟɣ ɩɪɨɥɢɮɟɪɚɰɢɢ ɤɥɟɬɨɤ.      

Ⱦɥɹ ɤɚɠɞɨɝɨ ɷɬɚɩɚ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɭɠɧɵɟ 

ɩɢɬɚɬɟɥɶɧɵɟ ɫɪɟɞɵ (Dunstan et al., 1995). Ⱦɥɹ ɤɭɥɶɬɭɪ ɧɟɨɛɯɨɞɢɦɨ 

ɫɨɞɟɪɠɚɧɢɟ ɜ ɩɢɬɚɬɟɥɶɧɨɣ ɫɪɟɞɟ ɷɤɡɨɝɟɧɧɵɯ ɪɟɝɭɥɹɬɨɪɨɜ ɪɨɫɬɚ. Ⱥɭɤɫɢɧɵ 

(2,4-Ⱦ) ɢ ɰɢɬɨɤɢɧɢɧɵ (ȻȺɉ) ɧɭɠɧɵ ɞɥɹ ɢɧɞɭɤɰɢɢ ɢ ɩɪɨɥɢɮɟɪɚɰɢɢ 

ɷɦɛɪɢɨɧɚɥɶɧɨɣ ɬɤɚɧɢ, ɬɨɝɞɚ ɤɚɤ ɪɚɡɜɢɬɢɟ ɪɚɧɧɢɯ ɫɨɦɚɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ 

ɢɞɟɬ ɩɪɢ ɭɞɚɥɟɧɢɢ ɞɚɧɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɢɡ ɫɪɟɞɵ, ɬɚɤ ɤɚɤ ɩɪɢ ɢɯ 

ɩɪɢɫɭɬɫɬɜɢɢ ɬɤɚɧɢ ɧɨɜɨɝɨ ɡɚɪɨɞɵɲɚ ɫɧɨɜɚ ɦɨɝɭɬ ɩɨɞɜɟɪɝɧɭɬɶɫɹ 

ɞɟɞɢɮɮɟɪɟɧɰɢɪɨɜɤɟ (Ɂɚɣɧɭɬɞɢɧɨɜɚ ɢ ɞɪ., 2005; von Arnold et al., 2002). 

 

 

 

 

 

 

 

 

 

 

 

 



1.7.1 ȼɥɢяɧɢɟ ɪɇ 

Ɉɞɧɢɦ ɢɡ ɧɟɨɛɯɨɞɢɦɵɯ ɭɫɥɨɜɢɣ ɭɞɚɱɧɨɣ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɋɗ ɹɜɥɹɟɬɫɹ 

ɩɪɚɜɢɥɶɧɨ ɜɵɛɪɚɧɧɵɣ ɪɇ ɩɢɬɚɬɟɥɶɧɨɣ ɫɪɟɞɵ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɩɨɬɪɟɛɧɨɫɬɹɦɢ ɪɚɫɬɟɧɢɣ ɤɨɧɰɟɧɬɪɚɰɢɹ ɢɨɧɨɜ ɜɨɞɨɪɨɞɚ ɦɨɠɟɬ ɛɵɬɶ 

ɜɚɪɶɢɪɨɜɚɬɶɫɹ ɜ ɩɪɟɞɟɥɚɯ 4,0-7,5. ɉɨɧɢɠɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɪɇ (4,0-4,5) 

ɫɩɨɫɨɛɫɬɜɭɟɬ ɫɨɯɪɚɧɟɧɢɸ ɩɪɨɷɦɛɪɢɨ ɧɚ ɩɪɟɝɥɨɛɭɥɹɪɧɨɣ ɫɬɚɞɢɢ, ɚ 

ɩɨɜɵɲɟɧɢɟ ɪɇ ɞɨ 5,8 ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɪɚɫɬɟɧɢɣ ɢ 

ɩɨɜɵɲɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ [Ɇɢɬɪɨɮɚɧɨɜɚ, 2009]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



1.4.3 Ɋɨɥɶ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɨɫɜɟɳɟɧɢя ɢ ɬɟɦɩɟɪɚɬɭɪɵ 

Ȼɨɥɶɲɭɸ ɪɨɥɶ ɜ  ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɪɚɫɬɟɧɢɣ ɢɝɪɚɸɬ ɢɧɬɟɧɫɢɜɧɨɫɬɶ 

ɨɫɜɟɳɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɚ. Ɇɟɠɞɭ ɤɚɱɟɫɬɜɨɦ ɫɜɟɬɚ ɢ ɧɚɤɨɩɥɟɧɢɟɦ ɜ ɪɚɫɬɟɧɢɢ 

ɧɟɤɨɬɨɪɵɯ ɝɨɪɦɨɧɨɜ ɢ ɢɧɝɢɛɢɬɨɪɨɜ ɪɨɫɬɚ ɢɦɟɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɬɟɫɧɚɹ ɫɜɹɡɶ 

[Ʉɨɧɫɬɚɧɬɢɧɨɜɚ ɢ ɞɪ., 1987]. Ⱦɥɹ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɟ ɋɁ ɛɨɥɶɲɢɧɫɬɜɚ ɜɢɞɨɜ 

ɪɚɫɬɟɧɢɣ ɛɥɚɝɨɩɪɢɹɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɹɜɥɹɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɞɢɚɩɚɡɨɧ ɜ 

ɩɪɟɞɟɥɚɯ 21—25 °ɋ (Dunstan et al., 1995). ȼ ɯɜɨɣɧɵɯ ɪɚɫɬɟɧɢɹɯ ɜɥɢɹɧɢɟ 

ɚɛɢɨɬɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ, ɬɚɤɢɯ ɤɚɤ ɫɜɟɬ, ɩɪɢ ɫɨɡɪɟɜɚɧɢɢ ɫɨɦɚɬɢɱɟɫɤɢɯ 

ɷɦɛɪɢɨɧɨɜ, ɨɛɵɱɧɨ ɧɟ ɢɡɭɱɚɟɬɫɹ. Ɉɬɧɨɫɢɬɟɥɶɧɨ 25 ɧɟɞɚɜɧɨ ɛɵɥɨ 

ɢɫɫɥɟɞɨɜɚɧɨ ɜɥɢɹɧɢɟ ɭɫɥɨɜɢɣ ɨɫɜɟɳɟɧɢɹ ɩɪɢ ɫɨɡɪɟɜɚɧɢɢ ɫɨɦɚɬɢɱɟɫɤɢɯ 

ɷɦɛɪɢɨɧɨɜ ɝɢɛɪɢɞɧɨɣ ɥɢɫɬɜɟɧɧɢɰɵ (Kim, Moon 2007; LeluWalter, Pâques, 

2009). Ɇɨɪɮɨɝɟɧɟɡ ɫɨɦɚɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ, ɜɵɡɪɟɜɚɜɲɢɯ ɧɚ ɫɜɟɬɭ ɢ ɜ 

ɬɟɦɧɨɬɟ, ɧɟ ɪɚɡɥɢɱɚɥɫɹ. Ɂɚɪɨɞɵɲɢ ɢɦɟɥɢ ɩɨɥɧɵɣ ɧɚɛɨɪ ɨɪɝɚɧɨɜ: ɫɟɦɹɞɨɥɢ, 

ɝɢɩɨɤɨɬɢɥɶ ɢ ɡɚɪɨɞɵɲɟɜɵɣ ɤɨɪɟɲɨɤ. Ɉɞɧɚɤɨ ɫɜɟɬ ɨɬɪɢɰɚɬɟɥɶɧɨ ɜɥɢɹɥ ɧɚ 

ɧɚɤɨɩɥɟɧɢɟ ɛɟɥɤɚ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɧɚɤɨɩɥɟɧɢɟ ɩɨɥɢɮɟɧɨɥɨɜ ɭɫɢɥɢɜɚɥɨɫɶ (von 

Aderkas et al., 2015). 

 

 

 

 

 

 

 

 

 

 

 

 

 



2. ɈȻɔȿɄɌ ɂ ɆȿɌɈȾɕ ɂɋɋɅȿȾɈȼȺɇɂə 

2.1. Ɉɛɳɚя ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ Picea obovata 
 

ȼ ɞɚɧɧɨɦ ɢɫɫɥɟɞɨɜɚɧɢɢ  ɨɛɴɟɤɬɚɦɢ ɢɡɭɱɟɧɢɹ ɹɜɥɹɥɢɫɶ ɞɟɪɟɜɶɹ ɟɥɢ 

ɫɢɛɢɪɫɤɨɣ (Picea obovata)  ɢ ɢɯ ɧɟɡɪɟɥɵɟ ɡɢɝɨɬɢɱɟɫɤɢɟ ɡɚɪɨɞɵɲɢ. 

ȿɥɶ ɫɢɛɢɪɫɤɚɹ ɹɜɥɹɟɬɫɹ ɩɪɟɞɫɬɚɜɢɬɟɥɟɦ ɨɬɞɟɥɚ ɝɨɥɨɫɟɦɟɧɧɵɟ 

(Gimnospermae (Pinophyta) ), ɤɥɚɫɫɚ ɯɜɨɣɧɵɟ (Coniferales), ɫɟɦɟɣɫɬɜɚ ɫɨɫɧɨɜɵɟ 

(Pinales), Ɋɨɞ – ȿɥɶ(Picea). 

ȿɥɶ ɫɢɛɢɪɫɤɚɹ -ɩɪɨɢɡɪɚɫɬɚɟɬ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɂɚɩɚɞɧɨɣ ɢ ȼɨɫɬɨɱɧɨɣ 

ɋɢɛɢɪɢ, ɧɚ ɸɝɟ ɞɨ Ⱥɥɬɚɣɫɤɢɯ ɝɨɪ ɧɚ ɫɟɜɟɪɨ-ɡɚɩɚɞɟ ɞɨ Ɇɨɧɝɨɥɢɢ ɢ 

ɜɫɬɪɟɱɚɟɬɫɹ  ɪɚɜɧɨɦɟɪɧɟɟ ɞɪɭɝɢɯ ɯɜɨɣɧɵɯ ɜɢɞɨɜ ɪɚɫɬɟɧɢɣ. ɇɚɢɛɨɥɟɟ 

ɩɪɢɜɵɱɧɚ, ɤɚɤ ɫɨɩɭɬɫɬɜɭɸɳɚɹ ɩɨɪɨɞɚ ɜ ɥɟɫɚɯ ɪɚɡɧɨɨɛɪɚɡɧɨɝɨ ɫɨɫɬɚɜɚ. Ɋɟɞɤɨ  

ɫɬɚɧɨɜɢɬɫɹ ɨɫɧɨɜɧɵɦ ɥɟɫɨɨɛɪɚɡɨɜɚɬɟɥɟɦ, ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɜ ɞɨɥɢɧɧɵɯ 

ɥɟɫɚɯ. 

 ȿɥɶ ɨɛɢɬɚɟɬ ɧɚ ɩɨɱɜɚɯ ɫɚɦɨɝɨ ɪɚɡɧɨɨɛɪɚɡɧɨɝɨ ɫɨɫɬɚɜɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɧɚ 

ɯɨɥɨɞɧɵɯ ɩɟɪɟɭɜɥɚɠɧɟɧɧɵɯ, ɧɨ ɫɭɯɢɯ ɩɟɫɱɚɧɵɯ ɩɨɱɜ ɜ ɋɪɟɞɧɟɣ ɋɢɛɢɪɢ, 

ɨɛɵɱɧɨ ɢɡɛɟɝɚɟɬ. 

ȿɥɶ ɫɢɛɢɪɫɤɚɹ- ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɟ ɞɟɪɟɜɨ. ɇɟɤɨɬɨɪɵɟ ɜɢɞɵ ɜɵɫɨɬɨɣ 

ɛɨɥɟɟ 30 ɦɟɬɪɨɜ ɢɧɨɝɞɚ ɧɚɛɥɸɞɚɸɬɫɹ ɜ ɞɨɥɢɧɚɯ ɪɟɤ. ɇɨ ɤɚɤ ɩɪɚɜɢɥɨ, ɛɨɥɟɟ 

ɤɪɭɩɧɵɟ ɟɥɢ ɡɧɚɱɢɬɟɥɶɧɨ ɧɢɠɟ 30 ɦɟɬɪɨɜ. Ⱦɢɚɦɟɬɪ ɛɨɥɶɲɢɯ ɞɟɪɟɜɶɟɜ 

ɞɚɧɧɨɝɨ ɜɢɞɚ, ɨɛɵɱɧɨ, ɧɟ ɩɪɟɜɵɲɚɟɬ 68-72 ɫɚɧɬɢɦɟɬɪɨɜ, ɧɨ ɨɬɞɟɥɶɧɵɟ 

ɫɬɜɨɥɵ ɞɨɫɬɢɝɚɸɬ 1 ɦɟɬɪɚ ɜ ɬɨɥɳɢɧɭ. Ʉ ɫɟɜɟɪɭ ɢ ɜɨɫɬɨɤɭ ɨɛɥɚɫɬɢ ɪɚɡɦɟɪ 

ɟɥɟɣ ɭɦɟɧɶɲɚɟɬɫɹ, ɧɨ ɧɟ ɬɚɤ ɡɧɚɱɢɬɟɥɶɧɨ, ɤɚɤ ɫɨɫɟɧ ɢ ɥɢɫɬɜɟɧɧɢɰ. 

Ɋɨɫɬ ɟɥɢ ɜ ɜɵɫɨɬɭ ɢɡɦɟɧɹɟɬɫɹ ɫ ɜɨɡɪɚɫɬɨɦ ɢ ɜ ɨɫɧɨɜɧɨɦ ɡɚɜɢɫɢɬ ɨɬ 

ɨɫɜɟɳɟɧɢɹ. Ȼɵɫɬɪɟɟ ɜɫɟɝɨ ɪɚɫɬɟɬ ɜ ɫɬɚɞɢɢ ɠɟɪɞɧɹɤɚ, ɞɚɥɟɟ ɪɨɫɬ ɡɚɦɟɞɥɹɟɬɫɹ, 

ɧɨ ɩɪɨɞɨɥɠɚɟɬɫɹ ɞɨ ɝɥɭɛɨɤɨɣ ɫɬɚɪɨɫɬɢ. Ɋɨɫɬ ɟɥɢ ɜɩɟɪɜɵɟ ɝɨɞɵ (ɞɨ ɩɹɬɢ ɥɟɬ) 

ɨɱɟɧɶ ɦɟɞɥɟɧɧɵɣ. ȼ ɩɟɪɜɵɣ ɝɨɞ ɟɥɶ ɜɵɪɚɫɬɚɟɬ ɜɫɟɝɨ ɞɨ 4-5ɫɚɧɬɢɦɟɬɪɨɜ, ɤ 

ɞɟɫɹɬɢ ɝɨɞɚɦ ɞɨɫɬɢɝɚɟɬ ɧɟ ɛɨɥɟɟ 1-2 ɦɟɬɪɨɜ. ɉɨɫɥɟ 10-ɥɟɬɧɟɝɨ ɜɨɡɪɚɫɬɚ, ɩɪɢ 

ɛɥɚɝɨɩɪɢɹɬɧɵɯ ɭɫɥɨɜɢɹɯ, ɞɚɟɬ ɯɨɪɨɲɢɟ ɩɪɢɪɨɫɬɵ, ɢɧɨɝɞɚ ɞɨɯɨɞɹɳɢɟ ɞɨ 

ɨɞɧɨɝɨ ɦɟɬɪɚ ɜ ɝɨɞ. ɇɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɨɬɪɢɰɚɬɟɥɶɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɡɚɞɟɪɧɟɧɢɟ 

ɩɨɱɜɵ ɡɥɚɤɚɦɢ ɢ ɩɟɪɢɨɞɢɱɟɫɤɢɟ ɥɟɫɧɵɟ ɩɨɠɚɪɵ, ɝɭɛɢɬɟɥɶɧɵɟ ɢɦɟɧɧɨ ɞɥɹ 



ɞɚɧɧɨɣ ɯɜɨɣɧɨɣ ɩɨɪɨɞɵ ɢɡ-ɡɚ ɟё ɩɨɜɟɪɯɧɨɫɬɧɨɣ ɤɨɪɧɟɜɨɣ ɫɢɫɬɟɦɵ, ɬɨɧɤɨɣ 

ɤɨɪɵ ɢ ɧɢɡɤɨ ɨɩɭɳɟɧɧɨɣ ɤɪɨɧɵ. ȿɥɶ ɭɦɟɪɟɧɧɨ ɬɪɟɛɨɜɚɬɟɥɶɧɚ ɤ ɩɥɨɞɨɪɨɞɢɸ 

ɢ ɜɥɚɠɧɨɫɬɢ ɩɨɱɜ (ɦɟɡɨɮɢɬ, ɦɟɡɨɬɪɨɮ), ɩɨ ɞɚɧɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ ɩɪɟɜɨɫɯɨɞɢɬ 

ɫɨɫɧɭ ɨɛɵɤɧɨɜɟɧɧɭɸ. Ɉɱɟɧɶ ɬɟɧɟɜɵɧɨɫɥɢɜɚ.  ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɠɢɡɧɢ ɟɥɢ 

ɜ ɫɪɟɞɧɟɦ 250–300 ɥɟɬ. 

ɏɜɨɹ ɭ ɟɥɢ ɫɢɛɢɪɫɤɨɣ ɥɢɧɟɣɧɨ-ɲɢɥɨɜɢɞɧɚɹ, ɡɟɥɟɧɚɹ, ɠɟɫɬɤɚɹ, ɤɨɥɸɱɚɹ, 

ɧɚ ɜɟɬɜɹɯ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɩɨɨɱɟɪɟɞɧɨ, ɛɨɥɟɟ ɝɭɫɬɚɹ ɢ ɤɨɪɨɬɤɚɹ, ɱɟɦ ɭ ɟɥɢ 

ɨɛɵɤɧɨɜɟɧɧɨɣ 10-15 (30) ɦɢɥɥɢɦɟɬɪɨɜ ɞɥɢɧɨɣ ɢ ɲɢɪɢɧɨɣ ɞɨ 1 ɦɢɥɥɢɦɟɬɪɚ. 

ɏɜɨɢɧɤɢ ɱɟɬɵɪɟɯɝɪɚɧɧɵɟ, ɫ ɤɚɠɞɨɣ ɫɬɨɪɨɧɵ ɢɦɟɸɬ ɩɨ 2-3 ɫɥɚɛɨ 

ɜɵɪɚɠɟɧɧɵɟ ɭɫɬɶɢɱɧɵɟ ɩɨɥɨɫɤɢ, ɱɬɨ ɞɟɥɚɟɬ ɜ ɰɟɥɨɦ ɨɯɜɨɟɧɢɟ ɫɢɡɨɜɚɬɵɦ. 

ɐɜɟɬɟɬ ɜ ɦɚɟ-ɢɸɧɟ ɫ  8 ɥɟɬ, ɫɟɦɟɧɚ ɫɨɡɪɟɜɚɸɬ ɜ ɫɟɧɬɹɛɪɟ. Ɇɭɠɫɤɢɟ 

ɤɨɥɨɫɤɢ ɠɟɥɬɨ-ɨɪɚɧɠɟɜɵɟ ɢɥɢ ɮɢɨɥɟɬɨɜɨ-ɤɪɚɫɧɵɟ, ɨɜɚɥɶɧɵɟ, 12 

ɦɢɥɥɢɦɟɬɪɨɜ ɞɥɢɧɵ, 6-7 ɦɢɥɥɢɦɟɬɪɨɜ ɬɨɥɳɢɧɵ, ɫɢɞɹɬ ɩɨ ɧɟɫɤɨɥɶɤɭ ɧɚ 

ɤɨɧɰɚɯ ɜɟɬɜɟɣ. ɀɟɧɫɤɢɟ ɲɢɲɤɢ ɩɨɫɥɟ ɨɩɵɥɟɧɢɹ ɤɪɚɫɧɨɜɚɬɵɟ, ɩɪɹɦɨɫɬɨɹɱɢɟ, 

ɩɪɢ ɫɨɡɪɟɜɚɧɢɢ ɡɟɥɟɧɵɟ ɢɥɢ ɮɢɨɥɟɬɨɜɵɟ, ɩɨɡɞɧɟɟ ɝɥɹɧɰɟɜɵɟ, ɬɟɦɧɨ-

ɤɨɪɢɱɧɟɜɵɟ, ɜɢɫɹɱɢɟ, ɹɣɰɟɜɢɞɧɨ-ɨɜɚɥɶɧɵɟ, 3,5-8 ɫɚɧɬɢɦɟɬɪɚ ɞɥɢɧɵ, 2,5-4 

ɫɚɧɬɢɦɟɬɪɚ ɜ ɞɢɚɦɟɬɪɟ. ɋɨɡɪɟɜɚɸɬ ɧɚ 4-6 ɦɟɫɹɰɟ ɩɨɫɥɟ ɨɩɵɥɟɧɢɹ[Ʉɨɡɭɛɨɜ ɢ 

ɫɨɚɜɬɨɪɵ, 1974]. 

ɋɟɦɟɧɧɵɟ ɱɟɲɭɢ ɬɨɧɤɢɟ, ɜɵɩɭɤɥɵɟ, ɜɟɟɪɨɜɢɞɧɵɟ, ɧɚ ɜɟɪɯɧɟɦ ɤɨɧɰɟ 

ɨɤɪɭɝɥɵɟ, ɪɟɠɟ ɨɬɫɟɱɟɧɧɵɟ, ɫɥɟɝɤɚ ɩɪɢɬɭɩɥɟɧɧɵɟ, ɰɟɥɶɧɨɤɪɚɣɧɢɟ, ɢɧɨɝɞɚ 

ɫɥɚɛɨ ɜɵɟɦɱɚɬɵɟ. ɑɟɲɭɣɤɚ ɤɨɪɢɱɧɟɜɨ-ɠɟɥɬɚɹ, ɛɥɟɫɬɹɳɚɹ, ɫɥɟɝɤɚ ɩɨɤɪɵɬɚ 

ɦɚɬɨɜɵɦ ɤɨɪɨɬɤɢɦ ɩɭɲɤɨɦ. ȼɢɞ ɥɟɝɱɟ ɜɫɟɝɨ ɨɬɥɢɱɢɬɶ ɨɬ ɟɥɢ 

ɨɛɵɤɧɨɜɟɧɧɨɣ ɩɨ ɫɟɦɟɧɧɵɦ ɱɟɲɭɹɦ. Ʉɪɨɸɳɢɟ ɱɟɲɭɢ ɜ 5 ɪɚɡ ɤɨɪɨɱɟ 

ɫɟɦɟɧɧɵɯ, ɧɚ ɜɟɪɯɭɲɤɟ ɝɪɭɛɨɡɭɛɱɚɬɵɟ. ɋɟɦɟɧɚ 4 ɦɢɥɥɢɦɟɬɪɚ ɞɥɢɧɨɣ, 

ɦɟɥɤɢɟ, ɱɟɪɧɨɜɚɬɵɟ, ɹɣɰɟɜɢɞɧɵɟ ɞɨ ɛɥɟɞɧɨ-ɠɟɥɬɨɜɚɬɵɯ, ɫ ɤɪɵɥɨɦ ɜ 3 ɪɚɡɚ 

ɞɥɢɧɧɟɟ ɫɟɦɟɧɢ, ɫɨɡɪɟɜɚɸɬ ɤ ɤɨɧɰɭ ɫɟɧɬɹɛɪɹ ɜ ɝɨɞ ɨɩɵɥɟɧɢɹ. ɒɢɲɤɢ 

ɧɚɦɧɨɝɨ ɦɟɥɶɱɟ, ɬɟɦ ɛɨɥɟɟ ɜ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɥɟɫɧɵɯ ɭɫɥɨɜɢɹɯ. Ɉɩɵɥɟɧɢɟ ɭ 

ɫɢɛɢɪɫɤɨɣ ɟɥɢ ɩɪɨɢɫɯɨɞɢɬ ɧɟɫɤɨɥɶɤɨ ɩɨɡɞɧɟɟ, ɢɡ-ɡɚ ɷɬɨɝɨ ɫɟɦɟɧɚ ɢɦɟɸɬ 

ɧɟɜɵɫɨɤɭɸ ɜɫɯɨɠɟɫɬɶ (60-65%) ɢ ɦɧɨɝɢɟ ɢɡ ɧɢɯ ɨɤɚɡɵɜɚɸɬɫɹ ɩɭɫɬɵɦɢ. 



Ɍɚɤɠɟ ɧɚ ɩɥɨɯɨɟ ɤɚɱɟɫɬɜɨ ɫɟɦɹɧ ɭɤɚɡɵɜɚɟɬ ɢ ɤɨɪɨɬɤɢɣ ɜɟɝɟɬɚɰɢɨɧɧɵɣ 

ɩɟɪɢɨɞ, ɤɨɬɨɪɵɣ ɫɧɢɠɚɟɬ ɪɟɩɪɨɞɭɤɬɢɜɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɟɥɢ. 

Ɋɟɩɪɨɞɭɤɬɢɜɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɭ ɟɥɢ ɧɚɱɢɧɚɟɬɫɹ ɜ ɜɨɡɪɚɫɬɟ 15-18 ɥɟɬ, ɜ 

ɞɪɟɜɨɫɬɨɹɯ ɧɟɫɤɨɥɶɤɨ ɩɨɡɠɟ - ɫ 30-50 ɥɟɬ. ɉɥɨɞɨɪɨɞɧɵɟ ɝɨɞɵ 

ɜɨɡɨɛɧɨɜɥɹɸɬɫɹ ɱɟɪɟɡ 3-5 ɥɟɬ, ɜ ɛɥɚɝɨɩɪɢɹɬɧɵɯ ɥɟɫɧɵɯ ɭɫɥɨɜɢɹɯ ɧɟɦɧɨɝɨ 

ɱɚɳɟ. ȼ ɩɪɨɦɟɠɭɬɤɚɯ ɦɟɠɞɭ ɧɢɦɢ ɟɥɶ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɩɪɨɢɡɜɨɞɢɬ ɫɟɦɹɧ. 

ɍɪɨɠɚɣ ɦɨɠɟɬ ɤɨɥɟɛɚɬɶɫɹ ɨɬ 200 ɞɨ 700 ɬɵɫɹɱ ɫɟɦɹɧ ɧɚ 1 ɝɟɤɬɚɪ. 

ɇɚ ɨɬɤɪɵɬɨɦ ɦɟɫɬɨɨɛɢɬɚɧɢɢ  ɯɜɨɹ ɢ ɩɨɛɟɝɢ ɟɥɢ ɩɨɞɜɟɪɝɚɸɬɫɹ 

ɧɟɝɚɬɢɜɧɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ  ɩɨɡɞɧɢɦɢ ɡɚɦɨɪɨɡɤɚɦɢ, ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɨ 

ɭɞɟɪɠɢɜɚɟɬ ɜɨɡɨɛɧɨɜɥɟɧɢɟ.  

ȿɥɶ ɞɨɜɨɥɶɧɨ ɫɢɥɶɧɨ ɩɨɞɜɟɪɠɟɧɚ ɛɨɥɟɡɧɹɦ, ɡɧɚɱɢɬɟɥɶɧɨ ɫɢɥɶɧɟɟ, ɱɟɦ 

ɞɪɭɝɢɟ ɯɜɨɣɧɵɟ ɜɢɞɵ ɋɢɛɢɪɢ.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



2.2 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɭɫɥɨɜɢɣ ɩɪɨɢɡɪɚɫɬɚɧɢя ɨɛɴɟɤɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢя 
 

Ⱦɟɪɟɜɶɹ ɟɥɢ ɫɢɛɢɪɫɤɨɣ, ɢɫɩɨɥɶɡɨɜɚɜɲɢɟɫɹ ɜ ɞɚɧɧɨɦ ɢɫɫɥɟɞɨɜɚɧɢɢ, 

ɩɪɨɢɡɪɚɫɬɚɸɬ ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɜ 

ɋɬɚɰɢɨɧɚɪɟ «ɉɨɝɨɪɟɥɶɫɤɢɣ ɛɨɪ» ɂɧɫɬɢɬɭɬɚ ɥɟɫɚ ɋɈ ɊȺɇ, ɚ ɬɚɤ ɠɟ ɜ ɡɟɥɟɧɵɯ 

ɧɚɫɚɠɞɟɧɢɹɯ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ. 

ȼ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɩɨɫɚɞɤɚɯ ɜ ɨɤɪɟɫɬɧɨɫɬɹɯ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ, ɢɡɭɱɚɟɦɵɟ 

ɜɢɞɵ ɞɟɪɟɜɶɟɜ ɪɚɫɬɭɬ ɜ Ⱦɟɧɞɪɚɪɢɢ ɂɧɫɬɢɬɭɬɚ ɥɟɫɚ ɋɈ ɊȺɇ ɢ ɜ ɪɚɣɨɧɟ 

Ⱥɤɚɞɟɦɝɨɪɨɞɤɚ. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



2.3 Ɇɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢя 

2.3.1. Ɇɚɬɟɪɢɚɥɵ ɢɫɫɥɟɞɨɜɚɧɢɣ 
 

ȼ ɪɨɥɢ ɷɤɫɩɥɚɧɬɨɜ ɞɥɹ ɢɧɞɭɤɰɢɢ ɋɗ ɩɪɢɦɟɧɹɥɢɫɶ ɨɬɞɟɥɶɧɵɟ ɧɟɡɪɟɥɵɟ 

ɡɢɝɨɬɢɱɟɫɤɢɟ ɡɚɪɨɞɵɲɢ ɧɚ ɩɪɟɞɫɟɦɹɞɨɥɶɧɨɣ  ɫɬɚɞɢɢ ɪɚɡɜɢɬɢɹ, ɩɨɥɭɱɟɧɧɵɟ 

ɜɨ ɜɬɨɪɨɣ ɩɨɥɨɜɢɧɟ ɢɸɥɹ.  

Ⱦɥɹ  ɢɧɢɰɢɚɰɢɢ ɷɦɛɪɢɨɝɟɧɧɨɝɨ ɤɚɥɥɭɫɚ ɭ  ɟɥɢ ɫɢɛɢɪɫɤɨɣ  

ɢɫɩɨɥɶɡɨɜɚɥɢ ɦɢɧɟɪɚɥɶɧɵɟ ɨɫɧɨɜɵ ɛɚɡɨɜɵɯ ɫɪɟɞ Ⱥɂ ɢ DCR. Ɋɟɝɭɥɹɬɨɪɚɦɢ 

ɪɨɫɬɚ ɜɵɫɬɭɩɚɥɢ ɮɢɬɨɝɨɪɦɨɧɵ  ɚɭɤɫɢɧ (2,4Ⱦ) - 2 ɦɝ/ɥ ɢ ɰɢɬɨɤɢɧɢɧ (6-ȻȺɉ) - 

1 ɦɝ/ɦɥ. Ɂɚɩɚɬɟɧɬɨɜɚɧɧɵɣ ɫɨɫɬɚɜ ɫɪɟɞɵ Ⱥɂ ɢ DCR ɪɚɡɦɟɳɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ 

2. ȼɨɞɨɪɨɞɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɫɪɟɞɵ  ɩɪɢɜɨɞɢɥɢ ɤ 5,8.  Ⱥɜɬɨɤɥɚɜɢɪɨɜɚɥɢ ɩɪɢ 

121ºɋ, 110 ɤɊɚ ɜ ɬɟɱɟɧɢɢ 60 ɦɢɧɭɬ [Ɍɪɟɬɶɹɤɨɜɚ ɢ ɫɨɚɜɬɨɪɵ, 2015].   

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



2.3.2. ɋɬɟɪɢɥɢɡɚɰɢя ɩɨɦɟɳɟɧɢɣ, ɩɨɫɭɞɵ ɢ ɷɤɫɩɥɚɧɬɨɜ 

ɗɤɫɩɥɚɧɬɵ ɟɥɢ ɜɜɨɞɢɥɢɫɶ ɜ ɤɭɥɶɬɭɪɭ in vitro ɜ ɫɬɟɪɢɥɶɧɨɣ ɫɪɟɞɟ ɜ 

ɥɚɦɢɧɚɪ-ɛɨɤɫɟ. ɉɨɦɟɳɟɧɢɟ ɩɨɞɜɟɪɝɚɥɨɫɶ ɨɛɪɚɛɨɬɤɟ ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɵɦ 

ɨɛɥɭɱɟɧɢɟɦ ɜ ɬɟɱɟɧɢɟ 40 ɦɢɧɭɬ.  

ɉɨɫɭɞɚ, ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɚɹ ɜɨɞɚ ɢ ɩɢɬɚɬɟɥɶɧɵɟ ɫɪɟɞɵ ɩɨɞɜɟɪɝɚɥɢɫɶ 

ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɸ ɜ ɚɜɬɨɤɥɚɜɟ ɩɪɢ ɞɚɜɥɟɧɢɢ 1 Ⱥɨ ɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 120ɨ ɋ ɧɚ 

ɩɪɨɬɹɠɟɧɢɢ 30-60  ɦɢɧɭɬ. Ʌɚɛɨɪɚɬɨɪɧɵɟ ɢɧɫɬɪɭɦɟɧɬɵ ɨɛɪɚɛɚɬɵɜɚɥɚɫɶ 96 % 

ɫɩɢɪɬɨɦ. 

ɉɨɥɭɱɟɧɧɵɟ ɫɟɦɟɧɚ ɨɱɢɳɚɥɢɫɶ ɨɬ ɩɨɤɪɨɜɧɵɯ ɱɟɲɭɣ, ɩɨɜɟɪɯɧɨɫɬɧɨ 

ɫɬɟɪɢɥɢɡɨɜɚɥɢɫɶ ɪɚɫɬɜɨɪɨɦ 0,5% ɪɚɫɬɜɨɪɚ ɦɚɪɝɚɧɰɚ, ɞɚɥɟɟ ɜ ɭɫɥɨɜɢɹɯ 

ɫɬɟɪɢɥɶɧɨɝɨ ɥɚɦɢɧɚɪ-ɛɨɤɫɚ, ɨɛɪɚɛɚɬɵɜɚɥɢɫɶ ɩɨɜɬɨɪɧɨ 96% ɪɚɫɬɜɨɪɨɦ ɫɩɢɪɬɚ 

ɧɚ ɩɪɨɬɹɠɟɧɢɢ 5 ɦɢɧɭɬ, ɨɛɪɚɛɚɬɵɜɚɥɢɫɶ 10% ɪɚɫɬɜɨɪɨɦ ɩɟɪɟɤɢɫɢ ɜɨɞɨɪɨɞɚ 

ɧɚ ɩɪɨɬɹɠɟɧɢɢ 5-10 ɦɢɧɭɬ, ɧɟɫɤɨɥɶɤɨɤɪɚɬɧɨ ɩɪɨɦɵɜɚɥɢɫɶ ɜ ɨɛɟɡɡɚɪɚɠɟɧɧɨɣ 

ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɟ.  

ɂɡ ɫɟɦɹɧ ɢɡɜɥɟɤɚɥɢɫɶ ɡɚɪɨɞɵɲɢ, ɤɨɬɨɪɵɟ ɞɚɥɟɟ ɩɟɪɟɧɨɫɢɥɢɫɶ ɧɚ 

ɩɢɬɚɬɟɥɶɧɭɸ ɫɪɟɞɭ. ɇɚ ɤɨɥɛɭ ɩɪɢɯɨɞɢɥɨɫɶ 5 ɡɚɪɨɞɵɲɟɣ [Ɍɪɟɬɶɹɤɨɜɚ ɢ 

ɫɨɚɜɬɨɪɵ, 2012].  Ɉɛɳɟɟ ɱɢɫɥɨ ɷɤɫɩɥɚɧɬɨɜ ɫ ɨɞɧɨɝɨ ɞɟɪɟɜɚ ɫɨɫɬɚɜɥɹɥɨ 50 

ɲɬɭɤ. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



2.3.3. ɉɨɥɭɱɟɧɢɟ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɢɡ ɡɢɝɨɬɢɱɟɫɤɢɯ 
ɡɚɪɨɞɵɲɟɣ Picea obovata 

 
Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɨ ɤɭɥɶɬɭɪɟ ɤɥɟɬɨɤ in vitro ɬɪɟɛɭɸɬɫɹ  

ɨɩɪɟɞɟɥɟɧɧɵɟ ɩɢɬɚɬɟɥɶɧɵɟ ɫɪɟɞɵ, ɨɬɥɢɱɚɸɳɢɟɫɹ ɩɨ ɫɨɫɬɚɜɭ ɢ ɤɨɧɰɟɧɬɪɚɰɢɢ 

ɦɚɤɪɨ- ɢ ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ, ɮɢɬɨɝɨɪɦɨɧɨɜ ɢ ɞɪɭɝɢɯ ɜɟɳɟɫɬɜ, ɢɦɟɸɳɢɯ 

ɡɧɚɱɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɪɚɡɜɢɬɢɟ ɬɤɚɧɟɣ ɜ ɤɭɥɶɬɭɪɟ in vitro.   

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɢɧɢɰɢɚɰɢɢ ɢ ɩɪɨɥɢɮɟɪɚɰɢɢ 

ɷɦɛɪɢɨɧɚɥɶɧɨɣ ɦɚɫɫɵ  ɢɡ ɡɢɝɨɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ Picea obovata 

ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɛɚɡɚɥɶɧɵɟ ɫɪɟɞɵ Ⱥɂ ɫ ɞɨɛɚɜɥɟɧɢɟɦ ɦɟɡɨɢɧɨɡɢɬɚ- 0,1 ɝ/ɥ, 

ɚɫɤɨɪɛɢɧɨɜɨɣ ɤɢɫɥɨɬɵ- 0,4 ɝ/ɥ, ɝɢɞɪɨɥɢɡɚɬɚ ɤɚɡɟɢɧɚ- 1 ɝ/ɥ, L-ɝɥɭɬɚɦɢɧɚ -0,5 

ɝ/ɥ,  ɫɚɯɚɪɨɡɵ - 30 ɝ/ɥ, ɚɝɚɪɚ – 7 ɝ/ɥ.  ɢ DCR ɫ ɞɨɛɚɜɥɟɧɢɟɦ ɦɟɡɨɢɧɨɡɢɬɚ- 0,02 

ɝ/ɥ, ɚɫɤɨɪɛɢɧɨɜɨɣ ɤɢɫɥɨɬɵ- 0,3 ɝ/ɥ, ɤɚɡɟɢɧɚ-0,5 ɝ/ɥ, L-ɝɥɭɬɚɦɢɧɚ -0,5 ɝ/ɥ,  

ɫɚɯɚɪɨɡɵ - 30 ɝ/ɥ, ɚɝɚɪɚ – 7 ɝ/ɥ. ȼ ɤɚɱɟɫɬɜɟ ɪɟɝɭɥɹɬɨɪɨɜ ɪɨɫɬɚ ɛɵɥɢ 

ɩɪɢɦɟɧɟɧɵ ɚɭɤɫɢɧ (2,4Ⱦ) - 2 ɦɝ/ɥ ɢ ɰɢɬɨɤɢɧɢɧ (6-ȻȺɉ) - 1 ɦɝ/ɦɥ. (ɫɦ. 

ɩɪɢɥɨɠɟɧɢɟ 2). Ph ɫɪɟɞɵ ɞɨ ɚɜɬɨɤɥɚɜɢɪɨɜɚɧɢɹ ɞɨɜɨɞɢɥɫɹ ɞɨ 5,7 ± 0,1. 

ȼ ɬɟɱɟɧɢɢ ɩɟɪɜɨɝɨ ɦɟɫɹɰɚ ɷɦɛɪɢɨɧɚɥɶɧɨ- ɫɭɫɩɟɧɡɨɪɧɚɹ ɦɚɫɫɚ 

ɩɨɞɜɟɪɝɚɥɚɫɶ ɢɧɞɭɤɰɢɢɢ ɢ ɱɚɫɬɵɯ ɩɟɪɟɫɚɞɨɤ ɧɟ ɬɪɟɛɨɜɚɥɚ.  

ɉɪɨɥɢɮɟɪɚɰɢɹ ɩɪɨɜɨɞɢɥɚɫɶ ɜ ɬɟɱɟɧɢɟ ɫɥɭɞɭɸɳɢɯ 5 ɦɟɫɹɰɟɜ, ɢ 

ɬɪɟɛɨɜɚɥɚ ɪɟɝɭɥɹɪɧɵɯ ɩɟɪɟɫɚɞɨɤ ɤɚɠɞɵɟ 2 ɧɟɞɟɥɢ.  

ɂɧɢɰɢɚɰɢɹ ɢ ɩɪɨɥɢɮɟɪɚɰɢɹ ɗɋɆ ɩɪɨɜɨɞɢɥɚɫɶ ɜ ɬɟɦɧɨɬɟ ɩɪɢ 

ɬɟɦɩɟɪɚɬɭɪɟ 24±1º C. 

 

 
 
 
 
 
 



2.4. ɉɨɥɭɱɟɧɢɟ ɢ ɨɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ 

2.4.1. Ɇɨɪɮɨɦɟɬɪɢɱɟɫɤɢɣ ɚɧɚɥɢɡ 

Ⱦɥɹ ɜɵɹɜɥɟɧɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɪɢɪɨɫɬɚ ɤɚɥɥɭɫɚ ɪɚɡɦɟɪɵ ɷɤɫɩɥɚɧɬɨɜ 

ɢɡɦɟɪɹɥɢɫɶ ɤɚɠɞɵɟ ɞɜɟ ɧɟɞɟɥɢ.  

ȼɵɱɢɫɥɟɧɢɟ ɨɛɴɟɦɚ ɷɤɫɩɥɚɧɬɨɜ ɩɪɨɜɨɞɢɥɨɫɶ ɩɨ ɮɨɪɦɭɥɟ: 

hLSV  3
2 ,  ɝɞɟ  

  V – ɨɛɴɟɦ ɷɤɫɩɥɚɧɬɚ, ɦɦ3; 

            π – 3,14;           

            S – ɲɢɪɢɧɚ ɷɤɫɩɥɚɧɬɚ, ɦɦ; 

            L – ɞɥɢɧɚ ɷɤɫɩɥɚɧɬɚ, ɦɦ; 

            h – ɜɵɫɨɬɚ ɷɤɫɩɥɚɧɬɚ, ɦɦ. 

ɉɪɢɪɨɫɬ ɦɚɫɫɵ ɤɚɥɥɭɫɚ ɬɚɤɠɟ ɢɡɦɟɪɹɥɢ ɤɚɠɞɵɟ ɞɜɟ ɧɟɞɟɥɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ  

ɥɚɛɨɪɚɬɨɪɧɵɯ ɷɥɟɤɬɪɨɧɧɵɯ ɜɟɫɨɜ DX-120[Ɇɨɥɱɚɧɨɜ ɢ ɫɨɚɜɬɨɪɵ, 1967]. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



2.4.2. ɐɢɬɨɥɨɝɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɷɦɛɪɢɨɧɚɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ 
 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɰɢɬɨɥɨɝɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɩɨɥɭɱɟɧɧɵɟ ɨɛɪɚɡɰɵ 

ɮɢɤɫɢɪɨɜɚɥɢɫɶ ɤɚɠɞɵɟ ɞɜɟ ɧɟɞɟɥɢ. Ⱦɚɧɧɵɣ  ɚɧɚɥɢɡ ɨɫɭɳɟɫɬɜɥɹɥɫɹ ɩɪɢ 

ɩɨɦɨɳɢ ɞɚɜɥɟɧɵɯ ɩɪɟɩɚɪɚɬɨɜ [ɉɚɭɲɟɜɚ, 1980, Ƚɨɪɛɭɧɨɜɚ, 1992]. Ɉɤɪɚɫɤɚ 

ɩɨɥɭɱɟɧɧɵɯ ɩɪɟɩɚɪɚɬɨɜ ɤɚɥɥɭɫɨɜ ɨɫɭɳɟɫɬɜɥɹɥɚɫɶ ɩɪɢ ɩɨɦɨɳɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɚɮɪɚɧɢɧɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɦɟɬɢɥɟɧɨɜɨɝɨ ɫɢɧɟɝɨ. ɉɨɥɭɱɟɧɧɵɟ  

ɷɤɫɩɥɚɧɬɵ ɪɚɡɦɟɳɚɥɢɫɶ ɧɚ ɩɪɟɞɦɟɬɧɨɟ ɫɬɟɤɥɨ ɢ 1-2 ɦɢɧɭɬɵ ɜɵɞɟɪɠɢɜɚɥɢɫɶ ɜ 

ɤɪɚɫɢɬɟɥɟ. Ⱦɚɥɟɟ ɞɨɛɚɜɥɹɥɨɫɶ ɧɟɦɧɨɝɨ ɝɥɢɰɟɪɢɧɚ ɞɥɹ ɮɢɤɫɚɰɢɢ ɩɪɟɩɚɪɚɬɚ, 

ɤɨɬɨɪɵɣ ɩɨɡɠɟ ɮɢɤɫɢɪɨɜɚɥɫɹ ɩɨɤɪɨɜɧɵɦ ɫɬɟɤɥɨɦ. 

ɉɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɩɪɨɰɟɫɫɚ ɦɨɪɮɨɝɟɧɟɡɚ ɩɪɨɬɟɤɚɸɳɟɝɨ ɜ ɤɭɥɶɬɭɪɚɯ 

iv vitro ɜɵɩɨɥɧɹɥɨɫɶ ɧɚɛɥɸɞɟɧɢɟ 3 ɩɪɟɩɚɪɚɬɨɜ ɢ ɢɡɦɟɪɟɧɢɟ 25-100 ɤɥɟɬɨɤ ɢ 

ɤɥɟɬɨɱɧɵɯ ɫɬɪɭɤɬɭɪ. ɇɚɛɥɸɞɟɧɢɟ ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɢɯ ɨɛɪɚɡɰɨɜ ɩɪɨɢɡɜɨɞɢɥɫɹ 

ɩɪɢ ɩɨɦɨɳɢ ɦɢɤɪɨɫɤɨɩɚ ɆȻɂ-6 (ɋɋɋɊ) ɢ KS Imaging System (Ƚɟɪɦɚɧɢɹ). 

Ɂɚɦɟɪ ɤɥɟɬɨɤ ɢ ɷɦɛɪɢɨɧɚɥɶɧɵɯ ɫɬɪɭɤɬɭɪ ɩɪɨɢɡɜɨɞɢɥɢ ɨɤɭɥɹɪɨɦ-

ɦɢɤɪɨɦɟɬɪɨɦ ɫ ɞɚɥɶɧɟɣɲɢɦ ɩɟɪɟɜɨɞɨɦ ɩɨɥɭɱɟɧɧɵɯ ɟɞɢɧɢɰ ɜ ɦɤɦ. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



2.4.3. ɋɬɚɬɢɫɬɢɱɟɫɤɚя ɨɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ 

ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɨɛɪɚɛɚɬɵɜɚɥɢɫɶ ɩɨ ɫɬɚɧɞɚɪɬɧɨɣ ɦɟɬɨɞɢɤɟ ɩɪɢ 

ɩɨɦɨɳɢ ɩɪɨɝɪɚɦɦɵ Microsoft Excel (2007). Ɉɩɢɫɚɬɟɥɶɧɭɸ ɫɬɚɬɢɫɬɢɤɭ 

ɩɪɨɜɨɞɢɥɢ ɩɨ ɩɚɪɚɦɟɬɪɚɦ ɜɵɛɨɪɤɢ ɫɪɟɞɧɟɚɪɢɮɦɟɬɢɱɟɫɤɨɝɨ ɡɧɚɱɟɧɢɹ.  

ɋɬɚɧɞɚɪɬɧɚɹ ɨɲɢɛɤɚ ɨɛɳɟɣ ɫɪɟɞɧɟɣ ɪɚɫɫɱɢɬɵɜɚɥɚɫɶ, ɤɚɤ ɤɨɪɟɧɶ 

ɤɜɚɞɪɚɬɧɵɣ ɢɡ ɫɭɦɦɵ ɤɜɚɞɪɚɬɨɜ ɱɚɫɬɧɵɯ ɨɲɢɛɨɤ, ɞɟɥɟɧɧɵɣ ɧɚ ɱɢɫɥɨ 

ɧɟɡɚɜɢɫɢɦɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ [Ɋɨɤɢɰɤɢɣ, 1993]. 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



3.ɊȿɁɍɅɖɌȺɌɕ ɂ ɈȻɋɍɀȾȿɇɂə 

ɂɡ ɬɟɤɫɬɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɨɣ ɪɚɛɨɬɵ ɢɡɴɹɬɵ  ɫ 34 ɩɨ 42 

ɫɬɪɚɧɢɰɭ ɪɟɡɭɥɶɬɚɬɵ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ 

ɩɨɬɟɧɰɢɚɥɶɧɭɸ ɤɨɦɦɟɪɱɟɫɤɭɸ ɧɚɭɱɧɭɸ ɰɟɧɧɨɫɬɶ ɜ ɫɢɥɭ ɧɟɢɡɜɟɫɬɧɨɫɬɢ ɢɯ 

ɬɪɟɬɶɢɦ ɥɢɰɚɦ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ȼɕȼɈȾɕ 

ɋɨɦɚɬɢɱɟɫɤɢɣ ɷɦɛɪɢɨɝɟɧɟɡ ɹɜɥɹɟɬɫɹ ɢɧɫɬɪɭɦɟɧɬɨɦ,  ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɝɨ 

ɜɨɡɦɨɠɧɨ ɢɡɭɱɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɞɢɮɮɟɪɟɧɰɢɪɨɜɤɢ ɤɥɟɬɨɤ ɪɚɫɬɢɬɟɥɶɧɵɯ 

ɨɪɝɚɧɢɡɦɨɜ, ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ ɢ ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ (von 

Arnold et al., 1988). ȼ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɩɨɥɭɱɟɧɧɚɹ ɛɢɨɬɟɯɧɨɥɨɝɢɹ ɨɛɪɚɳɟɧɚ ɧɚ 

ɩɨɥɭɱɟɧɢɟ ɢ ɭɜɟɥɢɱɟɧɢɟ ɝɟɧɟɬɢɱɟɫɤɢ ɜɚɠɧɵɯ ɜɢɞɨɜ ɞɟɪɟɜɶɟɜ, ɢ ɭɜɟɥɢɱɟɧɢɟ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɥɟɫɨɜ ɩɪɢ ɩɨɥɭɱɟɧɢɢ ɤɥɨɧɨɜ ɷɥɢɬɧɵɯ ɫɟɹɧɰɟɜ, 

ɪɚɡɥɢɱɚɸɳɢɯɫɹ ɩɨ  ɭɥɭɱɲɟɧɧɵɦ ɤɚɱɟɫɬɜɚɦ ɞɪɟɜɟɫɢɧɵ (Park, 2002; Pullman, 

2014).  

Ɉɫɧɨɜɧɵɦɢ ɦɨɦɟɧɬɚɦɢ ɞɥɹ ɭɞɚɱɧɨɝɨ ɩɪɨɜɟɞɟɧɢɹ ɫɨɦɚɬɢɱɟɫɤɨɝɨ 

ɷɦɛɪɢɨɝɟɧɟɡɚ ɨɤɚɡɵɜɚɸɬɫɹ ɜɵɛɨɪ ɞɟɪɟɜɶɟɜ, ɷɤɫɩɥɚɧɬɵ ɤɨɬɨɪɵɯ ɩɨɫɬɨɹɧɧɨ 

ɢɦɟɸɬ ɷɦɛɪɢɨɝɟɧɧɵɣ ɩɨɬɟɧɰɢɚɥ ɜ ɤɭɥɶɬɭɪɟ in vitro, ɚ ɬɚɤɠɟ ɩɪɚɜɢɥɶɧɵɣ 

ɜɵɛɨɪ ɮɢɡɢɤɨɯɢɦɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɧɟɨɛɯɨɞɢɦɵɯ ɩɪɢ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɢ, ɜ ɬɨɦ 

ɱɢɫɥɟ ɜɵɛɨɪ ɩɪɚɜɢɥɶɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɢ ɫɨɨɬɧɨɲɟɧɢɣ ɮɢɬɨɝɨɪɦɨɧɨɜ, 

ɦɚɤɪɨ- ɢ ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ ɜ ɩɢɬɚɬɟɥɶɧɨɣ ɫɪɟɞɟ. Ⱦɚɧɧɵɟ ɮɚɤɬɨɪɵ ɹɜɥɹɸɬɫɹ 

ɢɧɞɢɜɢɞɭɚɥɶɧɵɦɢ ɞɥɹ ɤɚɠɞɨɝɨ ɜɢɞɚ ɪɚɫɬɟɧɢɹ. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɞɚɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɵɥɢ ɫɞɟɥɚɧɵ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ: 

1. ɉɨɥɭɱɟɧɵ ɤɚɥɥɭɫɧɵɟ ɤɭɥɶɬɭɪɵ ɟɥɢ ɫɢɛɢɪɫɤɨɣ ɨɬ 11  ɞɟɪɟɜɶɟɜ-ɞɨɧɨɪɨɜ 

ɜ ɤɭɥɶɬɭɪɟ in vitro ɧɚ ɫɪɟɞɚɯ Ⱥɂ ɢ DCR; 

2. ɂɫɫɥɟɞɨɜɚɧɨ ɜɥɢɹɧɢɟ ɫɨɫɬɚɜɚ ɩɢɬɚɬɟɥɶɧɵɯ ɫɪɟɞ ɧɚ ɩɪɢɪɨɫɬ ɤɚɥɥɭɫɧɨɣ 

ɦɚɫɫɵ ɧɚ ɫɪɟɞɚɯ Ⱥɂ ɢ DCR ɫ ɪɚɡɥɢɱɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɷɥɟɦɟɧɬɨɜ. 

ɇɚɢɛɨɥɶɲɢɣ ɩɪɢɪɨɫɬ ɤɚɥɥɭɫɚ ɛɵɥ ɜɵɹɜɥɟɧ  ɧɚ ɫɪɟɞɟ Ⱥɂ ɫ ɞɨɛɚɜɥɟɧɢɟɦ 

ɧɟɨɛɯɨɞɢɦɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɛɨɥɶɲɟɦ ɫɨɫɬɚɜɟ;  

2.ɉɪɨɥɢɮɟɪɚɰɢɹ ɤɚɥɥɭɫɧɨɣ ɦɚɫɫɵ ɟɥɢ ɫɢɛɢɪɫɤɨɣ ɩɪɨɢɫɯɨɞɢɥɚ ɧɚ 

ɫɪɟɞɚɯ ɫ ɬɟɦ ɠɟ ɫɨɫɬɚɜɨɦ, ɱɬɨ ɢ ɞɥɹ ɢɧɞɭɤɰɢɢ, ɧɨ ɫ ɩɨɧɢɠɟɧɧɵɦ 

ɫɨɞɟɪɠɚɧɢɟɦ ɫɚɯɚɪɨɡɵ (20 ɝ/ɥ) ɢ ɭɦɟɧɶɲɟɧɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɚɭɤɫɢɧɚ 

(2 ɦɝ/ɥ)  ɢ ɰɢɬɨɤɢɧɢɧɚ (0,5 ɦɝ/ɥ); 

3. ɋɨɯɪɚɧɧɨɫɬɶ ɤɚɥɥɭɫɚ  ɱɟɪɟɡ 6 ɦɟɫɹɰɟɜ  ɜ ɫɪɟɞɧɟɦ ɫɨɫɬɚɜɢɥɚ 10%; 



 4. ɍ ɷɤɫɩɥɚɧɬɨɜ ɬɪɟɯ ɝɟɧɨɬɢɩɨɜ ɟɥɢ ɫɢɛɢɪɫɤɨɣ ɩɨɥɭɱɟɧɚ 

ɷɦɛɪɢɨɧɚɥɶɧɨ-ɫɭɫɩɟɧɡɨɪɧɚɹ ɦɚɫɫɚ (ɗɋɆ), ɤɨɬɨɪɚɹ ɫɩɨɫɨɛɧɚ 

ɩɪɨɥɢɮɟɪɢɪɨɜɚɬɶ ɜ ɬɟɱɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɥɟɬ; 

 5. ɐɢɬɨɥɨɝɢɱɟɫɤɢɣ ɚɧɚɥɢɡ  ɩɨɤɚɡɚɥ, ɱɬɨ ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɗɆɋ ɫɨɫɬɨɹɥɚ 

ɢɡ ɭɞɥɢɧɟɧɧɵɯ ɢ ɢɡɨɞɢɚɦɟɬɪɢɱɟɫɤɢɯ ɤɥɟɬɨɤ. ɑɟɪɟɡ  1,5 ɦɟɫ. 

ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɢɡ ɭɞɥɢɧɟɧɧɵɯ ɤɥɟɬɨɤ ɪɚɡɜɢɜɚɥɢɫɶ ɝɥɨɛɭɥɹɪɧɵɟ 

ɫɨɦɚɬɢɱɟɫɤɢɟ ɡɚɪɨɞɵɲɢ, ɤɨɬɨɪɵɟ ɚɤɬɢɜɧɨ ɦɭɥɶɬɢɩɥɢɰɢɪɨɜɚɥɢ. 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



ɋɉɂɋɈɄ ɋɈɄɊȺɓȿɇɂɃ 
 

ȺȻɄ – Ⱥɛɫɰɢɡɨɜɚɹ ɤɢɫɥɨɬɚ 

ȻȺɉ (6-ȻȺɉ) – 6-ɛɟɧɡɢɥɚɦɢɧɨɩɭɪɢɧ 

ɂɍɄ–  β-ɢɧɞɨɥɢɥɭɤɫɭɫɧɚɹ ɤɢɫɥɨɬɚ  

ɂɉɄ  – ɂɧɞɨɥɢɥ-3-ɩɪɨɩɢɨɧɨɜɚɹ ɤɢɫɥɨɬɚ 

 ɂɆɄ  – ɂɧɞɨɥɢɥ-3-ɦɚɫɥɹɧɚɹ ɤɢɫɥɨɬɚ 

1-ɇɍɄ – 1-ɧɚɮɬɢɥɭɤɫɭɫɧɚɹ ɤɢɫɥɨɬɚ),  

2-ɇɈɍɄ –  2-ɧɚɮɬɨɤɫɢɭɤɫɭɫɧɚɹ ɤɢɫɥɨɬɚ . 

ɋɁ – ɋɨɦɚɬɢɱɟɫɤɢɣ ɡɚɪɨɞɵɲ  

ɋɄ  – ɋɚɥɢɰɢɥɨɜɚɹ ɤɢɫɥɨɬɚ  

ɋɗ – ɋɨɦɚɬɢɱɟɫɤɢɣ ɷɦɛɪɢɨɝɟɧɟɡ 

ɗɆ –  ɗɦɛɪɢɨɝɟɧɧɚɹ ɦɚɫɫɚ 

ɗɋɆ–   ɗɦɛɪɢɨɧɚɥɶɧɨ -ɫɭɫɩɟɧɡɨɪɧɚɹ ɦɚɫɫɚ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ɊȿɎȿɊȺɌ 

Ⱦɚɧɧɚɹ ɜɵɩɭɫɤɧɚɹ ɦɚɝɢɫɬɟɪɫɤɚɹ ɞɢɫɫɟɪɬɚɰɢɹ ɧɚ ɬɟɦɭ «Ɋɚɡɪɚɛɨɬɤɚ 

ɛɢɨɬɟɯɧɨɥɨɝɢɢ ɩɨɥɭɱɟɧɢɹ ɷɦɛɪɢɨɝɟɧɧɵɯ ɤɭɥɶɬɭɪ ɟɥɢ ɫɢɛɢɪɫɤɨɣ in vitro» 

ɫɨɫɬɨɢɬ ɢɡ ɜɜɟɞɟɧɢɹ, ɨɛɡɨɪɚ ɥɢɬɟɪɚɬɭɪɵ, ɦɚɬɟɪɢɚɥɨɜ ɢ ɦɟɬɨɞɨɜ 

ɢɫɫɥɟɞɨɜɚɧɢɹ, ɪɟɡɭɥɶɬɚɬɨɜ ɢ ɨɛɫɭɠɞɟɧɢɣ, ɡɚɤɥɸɱɟɧɢɹ, ɫɩɢɫɤɚ ɥɢɬɟɪɚɬɭɪɧɵɯ 

ɢɫɬɨɱɧɢɤɨɜ, ɫɩɢɫɤɚ ɫɨɤɪɚɳɟɧɢɣ ɢ ɫɨɞɟɪɠɢɬ   10 ɪɢɫɭɧɤɨɜ, 1 ɮɨɪɦɭɥɭ ɢ 2 

ɩɪɢɥɨɠɟɧɢɹ. Ȼɢɛɥɢɨɝɪɚɮɢɱɟɫɤɢɣ ɫɩɢɫɨɤ ɜɤɥɸɱɚɟɬ 20 ɢɫɬɨɱɧɢɤɨɜ 

ɥɢɬɟɪɚɬɭɪɵ ɧɚ ɪɭɫɫɤɨɦ ɹɡɵɤɟ ɢ 82 ɢɫɬɨɱɧɢɤɚ ɧɚ ɢɧɨɫɬɪɚɧɧɨɦ ɹɡɵɤɟ. 

ɋɈɆȺɌɂɑȿɋɄɂɃ ɗɆȻɊɂɈȽȿɇȿɁ, ȿɅɖ ɋɂȻɂɊɋɄȺə, ɋɈɆȺɌɂɑȿɋɄɂȿ 

ɁȺɊɈȾɕɒɂ, ɄɅȿɌɈɑɇɕȿ Ʌɂɇɂɂ, ɗɆȻɊɂɈɇɈ-ɋɍɋɉȿɇɁɈɊɇȺə 

ɆȺɋɋȺ, ɎɂɌɈȽɈɊɆɈɇɕ, ɗɆȻɊɂɈɇȺɅɖɇȺə ɆȺɋɋȺ. 

ɐɟɥɶ ɪɚɛɨɬɵ- ɢɡɭɱɢɬɶ ɨɫɨɛɟɧɧɨɫɬɢ ɜɜɟɞɟɧɢɹ ɜ ɤɭɥɶɬɭɪɭ  in vitro ɟɥɢ 

ɫɢɛɢɪɫɤɨɣ ɢ ɢɧɞɭɤɰɢɸ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɭ ɞɚɧɧɨɝɨ ɜɢɞɚ. 

Ɂɚɞɚɱɢ: 

1. Ɋɚɡɪɚɛɨɬɚɬɶ ɛɢɨɬɟɯɧɨɥɨɝɢɸ ɩɨɥɭɱɟɧɢɹ ɷɦɛɪɢɨɧɚɥɶɧɨ- ɫɭɫɩɟɧɡɨɪɧɨɣ 

ɦɚɫɫɵ ɢɡ ɧɟɡɪɟɥɵɯ ɡɚɪɨɞɵɲɟɣ ɟɥɢ ɫɢɛɢɪɫɤɨɣ;  

2. ɉɪɨɜɟɫɬɢ ɫɪɚɜɧɢɬɟɥɶɧɨɟ  ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɪɢɪɨɫɬɚ ɤɚɥɥɭɫɧɨɣ ɦɚɫɫɵ ɧɚ 

ɫɪɟɞɚɯ Ⱥɂ ɢ DCR; 

3. ɂɡɭɱɢɬɶ ɰɢɬɨɷɦɛɪɢɨɥɨɝɢɱɟɫɤɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɩɪɨɬɟɤɚɧɢɹ 

ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɭ ɟɥɢ ɫɢɛɢɪɫɤɨɣ 

Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɣ- ɞɟɪɟɜɶɹ ɟɥɢ ɫɢɛɢɪɫɤɨɣ ɢ ɟɟ ɧɟɡɪɟɥɵɟ ɡɢɝɨɬɢɱɟɫɤɢɟ 

ɡɚɪɨɞɵɲɢ. 

ȼ ɩɪɨɰɟɫɫɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɵɥ ɩɪɨɜɟɞɟɧ ɰɢɬɨɥɨɝɢɱɟɫɤɢɣ ɢ 

ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɣ ɚɧɚɥɢɡɵ ɩɪɨɬɟɤɚɧɢɹ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɭ ɟɥɢ 

ɫɢɛɢɪɫɤɨɣ, ɩɨɞɨɛɪɚɧɵ ɨɩɬɢɦɚɥɶɧɵɟ ɩɢɬɚɬɟɥɶɧɵɟ ɫɪɟɞɵ, ɚ ɬɚɤɠɟ  ɭɫɥɨɜɢɹ 

ɞɥɹ ɭɫɩɟɲɧɨɝɨ ɜɵɪɚɳɢɜɚɧɢɹ ɤɭɥɶɬɭɪ in vitro.  

Ⱦɚɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɢɡɭɱɟɧɢɸ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɟɥɢ ɫɢɛɢɪɫɤɨɣ 

ɛɭɞɟɬ ɩɪɨɞɨɥɠɟɧɚ ɜ ɞɚɥɶɧɟɣɲɟɦ. 
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ɉɪɢɥɨɠɟɧɢɟ 1 
Ɇɟɫɬɨɩɪɨɢɡɪɚɫɬɚɧɢɟ ɞɟɪɟɜɶɟɜ ɟɥɢ ɫɢɛɢɪɫɤɨɣ 

№ 
ɞɟɪɟɜɚ 

Ɇɟɫɬɨɩɪɨɢɡɪɚɫɬɚɧɢɟ 
ɞɟɪɟɜɶɟɜ 

ɑɢɫɥɨ 
ɜɜɟɞɟɧ

ɧɵɯ 
ɷɤɫɩɥɚ
ɧɬɨɜ 

ɂɧɢɰɢɚɰɢɹ 
ɤɚɥɥɭɫɚ,% 

ɋɨɯɪɚɧɧɨɫɬɶ 
ɤɚɥɥɭɫɚ 

ɱɟɪɟɡ 
   6 

ɦɟɫɹɰɟɜ,% 

ɑɢɫɥɨ 
ɷɦɛɪɢɨɝɟɧɧɵɯ 

ɤɭɥɶɬɭɪ 

4Ⱥ Ɉɤɪɟɫɬɧɨɫɬɢ 
Ⱥɤɚɞɟɦɝɨɪɨɞɤɚ 

25 15% 0 0 

1Ⱥ Ɉɤɪɟɫɬɧɨɫɬɢ 
Ⱥɤɚɞɟɦɝɨɪɨɞɤɚ 

25 20% 0 0 

7Ⱥ Ɉɤɪɟɫɬɧɨɫɬɢ 
Ⱥɤɚɞɟɦɝɨɪɨɞɤɚ 

25 25% 0 0 

1Ɏ Ɉɤɪɟɫɬɧɨɫɬɢ 
ɢɧɫɬɢɬɭɬɚ ɮɢɡɢɤɢ 

ɢɦ. Ʌ. ȼ. Ʉɢɪɟɧɫɤɨɝɨ 
ɋɈ ɊȺɇ 

25 25% 0 0 

9Ɏ Ɉɤɪɟɫɬɧɨɫɬɢ 
ɢɧɫɬɢɬɭɬɚ ɮɢɡɢɤɢ 

ɢɦ. Ʌ. ȼ. Ʉɢɪɟɧɫɤɨɝɨ 
ɋɈ ɊȺɇ 

25 30% 0 0 

10Ɏ Ɉɤɪɟɫɬɧɨɫɬɢ 
ɢɧɫɬɢɬɭɬɚ ɮɢɡɢɤɢ 

ɢɦ. Ʌ. ȼ. Ʉɢɪɟɧɫɤɨɝɨ 
ɋɈ ɊȺɇ 

25 30% 0 0 

6Ⱥ Ɉɤɪɟɫɬɧɨɫɬɢ 
Ⱥɤɚɞɟɦɝɨɪɨɞɤɚ 

25 70% 15% 0 

ɉ3 ɩ.ɉɨɝɨɪɟɥɤɚ 25 30% 25% 0 
7Ɏ Ɉɤɪɟɫɬɧɨɫɬɢ 

ɢɧɫɬɢɬɭɬɚ ɮɢɡɢɤɢ 
ɢɦ. Ʌ. ȼ. Ʉɢɪɟɧɫɤɨɝɨ 

ɋɈ ɊȺɇ 

25 30% 25% 0 

Ɇ4 Ɇɢɤɪɨɪɚɣɨɧ 
ȼɟɬɥɭɠɚɧɤɚ 

25 75% 15% 1 

ɉ2 ɩ.ɉɨɝɨɪɟɥɤɚ 25 50% 20% 0 
 

 

 

 

 

 



ɉɪɢɥɨɠɟɧɢɟ 2 
 

ɋɨɫɬɚɜ ɩɢɬɚɬɟɥɶɧɵɯ ɫɪɟɞ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɷɤɫɩɟɪɢɦɟɧɬɚɯ ɩɨ 

ɫɨɦɚɬɢɱɟɫɤɨɦɭ ɷɦɛɪɢɨɝɟɧɟɡɭ ɢɡ ɡɢɝɨɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ ɟɥɢ ɫɢɛɢɪɫɤɨɣ  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ʉɨɦɩɨɧɟɧɬɵ ɫɪɟɞɵ Ʉɨɧɰɟɧɬɪɚɰɢя ɷɥɟɦɟɧɬɚ ɜ 
ɫɪɟɞɟ, ɦɝ/ɥ 

Ɇɚɤɪɨɷɥɟɦɟɧɬɵ: DCR Ⱥɂ 
NH4NO3 400 - 
KNO3 340 1060 
CaCl2 ∙ 2H2O  85 - 
MgSO4 ∙ 7H2O  370 570 
KH2PO4 170 150 
CaCl2 ∙ 2H2O  
CaCl2 

(NH4)2SO4 

740 
- 
- 

- 
158 
450 

Ɇɢɤɪɨɷɥɟɦɟɧɬɵ:   
KI  0,83 1,2 
H3BO3  6,2 8,69 
MnSO4 ∙ 4H2O  22,3 - 
ZnSO4 ∙ 7H2O  8,6 13,05 
Na2MoO4 ∙ 2H2O  0,25 0,375 
CuSO4 ∙ 6H2O  0,025 0,160 
CoCl2 ∙ 6H2O  0,025 0,0515 
ɀɟɥɟɡɨ:   
FeSO4 ∙ 7H2O  27,8 27,8 
Na2 ∙ ɗȾɌȺ 37,3 37,3 
ȼɢɬɚɦɢɧɵ ɢ ɨɪɝɚɧɢɱɟɫɤɢɟ 
ɜɟɳɟɫɬɜɚ:   

Ƚɥɢɰɢɧ 2,0 - 
Ɍɢɚɦɢɧ  1,0 1,0 
ɉɢɪɢɞɨɤɫɢɧ  0,5 0,5 
ɇɢɤɨɬɢɧɨɜɚɹ ɤɢɫɥɨɬɚ  
Ɇɟɡɨɢɧɨɡɢɬ 
Ƚɥɭɬɚɦɢɧ 
Ƚɢɞɪɨɥɢɡɚɬ ɤɚɡɟɢɧ 
Ⱥɫɤɨɪɛɢɧɨɜɚɹ ɤɢɫɥɨɬɚ 
ɪɇ 

0,5 
200 
500 
500 
300 
5.8 

0,5 
1000 
500 
1000 
400 
5.8 



 


