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ɊȿɎȿɊȺɌ 

 

ȼɵɩɭɫɤɧɚɹ ɦɚɝɢɫɬɟɪɫɤɚɹ ɞɢɫɫɟɪɬɚɰɢɹ ɩɨ ɬɟɦɟ «Ɉɩɬɢɦɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɢ 

ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɩɥɸɫɨɜɵɯ ɞɟɪɟɜɶɟɜ Pinus sylvestris L.» ɢɡɥɨɠɟɧɚ 

ɧɚ 82 ɫɬɪɚɧɢɰ, ɫɨɫɬɨɢɬ ɢɡ ɜɜɟɞɟɧɢɹ, 3 ɝɥɚɜ, ɡɚɤɥɸɱɟɧɢɹ, ɛɢɛɥɢɨɝɪɚɮɢɱɟɫɤɨɝɨ 

ɫɩɢɫɤɚ, ɫɩɢɫɤɚ ɫɨɤɪɚɳɟɧɢɣ, ɫɩɢɫɤɚ ɨɩɭɛɥɢɤɨɜɚɧɧɵɯ ɪɚɛɨɬ ɢ ɫɨɞɟɪɠɢɬ 14 

ɢɥɥɸɫɬɪɚɰɢɣ, 3 ɬɚɛɥɢɰɵ, 1 ɮɨɪɦɭɥɭ ɢ 2 ɩɪɢɥɨɠɟɧɢɹ. Ȼɢɛɥɢɨɝɪɚɮɢɱɟɫɤɢɣ 

ɫɩɢɫɨɤ ɜɤɥɸɱɚɟɬ 60 ɢɫɬɨɱɧɢɤɨɜ ɥɢɬɟɪɚɬɭɪɵ ɧɚ ɪɭɫɫɤɨɦ ɹɡɵɤɟ ɢ 54 – ɧɚ 

ɚɧɝɥɢɣɫɤɨɦ. 

ɋɈɆȺɌɂɑȿɋɄɂɃ ɗɆȻɊɂɈȽȿɇȿɁ, ɋɈɋɇȺ ɈȻɕɄɇɈȼȿɇɇȺə, 

ɗɆȻɊɂɈȽȿɇɇɕȿ Ʌɂɇɂɂ, ɎɈɊɆɕ ɇȿɈɊȽȺɇɂɑȿɋɄɈȽɈ ȺɁɈɌȺ, 

ɉɊɈɅɂɎȿɊȺɐɂə, ɋɂɇɏɊɈɇɂɁȺɐɂə ɗɆȻɊɂɈȽȿɇɇɕɏ ɆȺɋɋ, 

ɋɈɁɊȿȼȺɇɂȿ ɋɈɆȺɌɂɑȿɋɄɂɏ ɁȺɊɈȾɕɒȿɃ, IN VITRO. 

ɐɟɥɶ ɪɚɛɨɬɵ – ɨɫɜɨɟɧɢɟ ɢ ɨɩɬɢɦɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɢ ɫɨɦɚɬɢɱɟɫɤɨɝɨ 

ɷɦɛɪɢɨɝɟɧɟɡɚ ɩɥɸɫɨɜɵɯ ɞɟɪɟɜɶɟɜ Pinus sylvestris L. 

Ɂɚɞɚɱɢ:  
1. ɉɨɞɨɛɪɚɬɶ ɨɩɬɢɦɚɥɶɧɵɟ ɫɨɨɬɧɨɲɟɧɢɹ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɮɨɪɦ ɚɡɨɬɚ ɜ 

ɩɢɬɚɬɟɥɶɧɵɯ ɫɪɟɞɚɯ ɞɥɹ ɩɪɨɥɢɮɟɪɚɰɢɢ ɢ ɫɨɯɪɚɧɟɧɢɹ ɷɦɛɪɢɨɝɟɧɧɵɯ ɦɚɫɫ. 

2. ȼɵɹɜɢɬɶ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɨɛɪɚɛɨɬɤɢ ɢ ɫɨɡɪɟɜɚɧɢɹ; 

3. ɍɫɬɚɧɨɜɢɬɶ ɮɚɤɬɨɪɵ, ɧɟɝɚɬɢɜɧɨ ɜɥɢɹɸɳɢɟ ɧɚ ɫɨɡɪɟɜɚɧɢɟ ɫɨɦɚɬɢɱɟɫɤɢɯ 

ɡɚɪɨɞɵɲɟɣ; 

4. ɉɨɥɭɱɢɬɶ ɫɟɦɹɞɨɥɶɧɵɟ ɡɚɪɨɞɵɲɢ ɢ ɪɟɝɟɧɟɪɚɧɬɵ. 

Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɣ – ɫɬɚɛɢɥɶɧɨ-ɩɪɨɥɢɮɟɪɢɪɭɸɳɢɟ ɷɦɛɪɢɨɝɟɧɧɵɟ 

ɥɢɧɢɢ №№ 28, 41 ɢ 911 ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ, ɩɨɥɭɱɟɧɧɵɟ ɜ 2012-2014 ɝɝ. ɜ 

ɥɚɛɨɪɚɬɨɪɢɢ ɛɢɨɬɟɯɧɨɥɨɝɢɢ ɫ/ɯ ɢ ɥɟɫɧɵɯ ɤɭɥɶɬɭɪ ɂȺɗɌ ɎȽȻɈɍ ȼɉɈ 

Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ȽȺɍ ɜ ɩɪɨɰɟɫɫɟ ɢɧɢɰɢɚɰɢɢ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ. 

ȼ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɛɵɥɢ ɩɨɞɨɛɪɚɧɵ ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ 

ɫɨɨɬɧɨɲɟɧɢɹ ɮɨɪɦ ɧɟɨɪɝɚɧɢɱɟɫɤɨɝɨ ɚɡɨɬɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨ ɞɥɹ ɤɚɠɞɨɣ ɥɢɧɢɢ, 

ɜɵɹɜɥɟɧɵ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɟ ɭɫɥɨɜɢɹ ɢ ɭɫɬɚɧɨɜɥɟɧɵ ɧɟɝɚɬɢɜɧɵɟ ɮɚɤɬɨɪɵ 

ɞɥɹ ɩɪɟɞɨɛɪɚɛɨɬɤɢ ɷɦɛɪɢɨɝɟɧɧɵɯ ɦɚɫɫ ɢ ɫɨɡɪɟɜɚɧɢɹ ɫɨɦɚɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ, 
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ɩɨɥɭɱɟɧɵ ɫɟɦɹɞɨɥɶɧɵɟ ɡɚɪɨɞɵɲɢ ɢ ɢɯ ɩɪɨɪɨɫɬɤɢ. ȼ ɯɨɞɟ ɨɛɫɭɠɞɟɧɢɹ 

ɪɟɡɭɥɶɬɚɬɨɜ ɛɵɥɢ ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɩɪɨɛɥɟɦɵ, ɜɵɹɜɥɟɧɧɵɟ ɜɨ ɜɪɟɦɹ 

ɢɫɫɥɟɞɨɜɚɧɢɣ, ɢ ɧɚɦɟɱɟɧɵ ɩɥɚɧɵ ɢɯ ɪɟɲɟɧɢɹ.  
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ȼȼȿȾȿɇɂȿ 

 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɬɟɦɵ ɢɫɫɥɟɞɨɜɚɧɢɹ.  ɇɚɢɛɨɥɟɟ ɜɚɠɧɵɦ ɥɟɫɨɨɛɪɚɡɭɸɳɢɦ 

ɜɢɞɨɦ ɜ ɋɢɛɢɪɢ ɹɜɥɹɟɬɫɹ ɫɨɫɧɚ ɨɛɵɤɧɨɜɟɧɧɚɹ. Ɉɧɚ ɢɦɟɟɬ ɨɝɪɨɦɧɨɟ ɛɢɨɫɮɟɪɧɨɟ 

ɡɧɚɱɟɧɢɟ (ɩɪɨɬɢɜɨɷɪɨɡɢɣɧɨɟ, ɜɨɞɨɨɯɪɚɧɧɨɟ, ɤɥɢɦɚɬɨɪɟɝɭɥɢɪɭɸɳɟɟ), ɹɜɥɹɟɬɫɹ 

ɯɨɡɹɣɫɬɜɟɧɧɨ ɡɧɚɱɢɦɵɦ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢ ɜɚɠɧɵɦ ɜɢɞɨɦ. 

ɂɡ-ɡɚ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɝɨ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɫɨɫɧɚ ɨɤɚɡɵɜɚɟɬɫɹ ɧɚɢɛɨɥɟɟ 

ɭɹɡɜɢɦɨɣ ɜ ɭɫɥɨɜɢɹɯ ɛɵɫɬɪɵɯ ɢɡɦɟɧɟɧɢɣ ɫɪɟɞɵ ɨɛɢɬɚɧɢɹ, ɫɜɹɡɚɧɧɵɯ ɫ 

ɱɟɥɨɜɟɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɶɸ.  

ɂɡɦɟɧɟɧɢɟ ɤɥɢɦɚɬɚ, ɧɚɛɥɸɞɚɟɦɨɟ ɜ ɩɨɫɥɟɞɧɢɟ ɞɟɫɹɬɢɥɟɬɢɹ, ɩɨɠɚɪɵ, 

ɭɫɢɥɟɧɢɟ ɚɧɬɪɨɩɨɝɟɧɧɨɣ ɧɚɝɪɭɡɤɢ: ɪɨɫɬ ɝɨɪɨɞɨɜ, ɭɜɟɥɢɱɟɧɢɟ ɬɟɯɧɨɝɟɧɧɵɯ 

ɜɵɛɪɨɫɨɜ, ɪɨɫɬ ɥɟɫɨɡɚɝɨɬɨɜɨɤ – ɜɟɞɟɬ ɤ ɨɫɥɚɛɥɟɧɢɸ ɠɢɡɧɟɧɧɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɢ 

ɞɟɝɪɚɞɚɰɢɢ ɥɟɫɨɜ, ɤ ɫɨɤɪɚɳɟɧɢɸ ɥɟɫɧɵɯ ɩɥɨɳɚɞɟɣ. ȼɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 

ɩɪɨɜɟɞɟɧɢɹ ɥɟɫɨɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ (Ɉ ɫɨɫɬɨɹɧɢɢ…, 2013).  

ɉɨɫɤɨɥɶɤɭ ɫɨɫɧɚ ɨɛɵɤɧɨɜɟɧɧɚɹ in vivo ɜɟɝɟɬɚɬɢɜɧɨ ɧɟ ɪɚɡɦɧɨɠɚɟɬɫɹ, 

ɨɫɧɨɜɧɵɦ ɫɩɨɫɨɛɨɦ ɞɥɹ ɷɬɨɝɨ ɜɢɞɚ ɹɜɥɹɟɬɫɹ ɫɟɦɟɧɧɨɟ ɪɚɡɦɧɨɠɟɧɢɟ. 

ɉɪɨɛɥɟɦɚ ɥɟɫɨɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɜɫɟ ɱɚɳɟ ɨɫɥɨɠɧɹɟɬɫɹ 

ɧɟɯɜɚɬɤɨɣ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɫɟɦɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜɫɥɟɞɫɬɜɢɟ ɫɧɢɠɟɧɢɹ 

ɪɟɩɪɨɞɭɤɬɢɜɧɵɯ ɫɩɨɫɨɛɧɨɫɬɟɣ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ ɜ ɭɫɥɨɜɢɹɯ ɫɬɪɟɫɫɚ 

(Ɍɪɟɬɶɹɤɨɜɚ, ɇɨɫɤɨɜɚ, 2004; ɇɨɫɤɨɜɚ, Ɍɪɟɬɶɹɤɨɜɚ, 2011). ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, 

ɫɬɚɧɨɜɢɬɫɹ ɚɤɬɭɚɥɶɧɵɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɛɢɨɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ 

ɪɚɡɦɧɨɠɟɧɢɹ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ (Ⱦɨɪɨɧɢɧ, 2014) ɜ ɱɚɫɬɧɨɫɬɢ, ɩɭɬɟɦ 

ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ (Ɍɪɟɬɶɹɤɨɜɚ ɢ ɞɪ., 2007). ɗɬɚ ɬɟɯɧɨɥɨɝɢɹ 

ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɫɨɪɬɨɤɥɨɧɵ ɧɚ ɨɫɧɨɜɟ ɫɟɥɟɤɰɢɨɧɧɵɯ ɝɟɧɨɬɢɩɨɜ ɫɨɫɧɵ 

ɨɛɵɤɧɨɜɟɧɧɨɣ ɫɨ ɫɜɨɣɫɬɜɚɦɢ, ɡɚɪɚɧɟɟ ɨɬɨɛɪɚɧɧɵɦɢ ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ ɞɪɟɜɨɫɬɨɹɯ 

ɢɥɢ ɫ ɡɚɞɚɧɧɵɦɢ ɩɭɬɟɦ ɬɪɚɧɫɝɟɧɧɵɯ ɦɚɧɢɩɭɥɹɰɢɣ, ɨɬɥɢɱɚɸɳɢɯɫɹ 

ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ ɧɟɝɚɬɢɜɧɵɦ ɮɚɤɬɨɪɚɦ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɨɛɥɚɞɚɸɳɢɯ 

ɷɤɨɧɨɦɢɱɟɫɤɢ ɩɨɥɟɡɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ (Park, 2010). ɂɫɩɨɥɶɡɭɹ ɦɟɫɬɧɵɣ 

ɝɟɧɟɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ ɦɨɠɧɨ ɩɨɥɭɱɚɬɶ ɫɨɪɬɚ ɫ ɜɵɫɨɤɨɣ ɚɞɚɩɬɢɪɨɜɚɧɧɨɫɬɶɸ ɤ 

ɩɨɝɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ ɨɬɞɟɥɶɧɵɯ ɬɟɪɪɢɬɨɪɢɣ. Ɉɫɨɛɟɧɧɨ 
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ɩɪɢɜɥɟɤɚɟɬ ɢɞɟɹ ɫɨɡɞɚɧɢɹ ɜɵɫɨɤɨɩɪɨɞɭɤɬɢɜɧɵɯ ɩɥɚɧɬɚɰɢɣ ɫɨɫɧɵ 

ɨɛɵɤɧɨɜɟɧɧɨɣ ɰɟɥɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɧɚ ɩɪɢɧɰɢɩɚɯ ɧɟɩɪɟɪɵɜɧɨɝɨ, ɪɚɜɧɨɦɟɪɧɨɝɨ 

ɢ ɧɟɢɫɬɨɳɢɬɟɥɶɧɨɝɨ ɩɨɥɶɡɨɜɚɧɢɹ ɥɟɫɨɦ, ɪɚɡɦɟɳɚɹ ɢɯ ɧɚ ɬɟɪɪɢɬɨɪɢɹɯ ɩɪɟɠɧɢɯ 

ɜɵɪɭɛɨɤ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜɛɥɢɡɢ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ ɫ ɪɚɡɜɢɬɨɣ 

ɢɧɮɪɚɫɬɪɭɤɬɭɪɨɣ, ɢ ɧɟ ɡɚɬɪɚɝɢɜɚɹ ɬɟɪɪɢɬɨɪɢɢ ɞɟɜɫɬɜɟɧɧɨɝɨ ɥɟɫɚ (ɇɨɫɤɨɜɚ, 

2013).  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɢɦɟɟɬ ɧɟ ɬɨɥɶɤɨ ɧɚɭɱɧɨɟ ɡɧɚɱɟɧɢɟ, ɧɨ 

ɬɚɤɠɟ ɛɭɞɟɬ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɪɟɲɟɧɢɸ ɷɤɨɥɨɝɢɱɟɫɤɢɯ, ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɢ 

ɫɨɰɢɚɥɶɧɵɯ ɜɨɩɪɨɫɨɜ ɤɪɚɹ ɢ ɋɢɛɢɪɢ ɜ ɰɟɥɨɦ.  

ɐɟɥɶ ɪɚɛɨɬɵ – ɨɫɜɨɟɧɢɟ ɢ ɨɩɬɢɦɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɢ ɫɨɦɚɬɢɱɟɫɤɨɝɨ 

ɷɦɛɪɢɨɝɟɧɟɡɚ ɩɥɸɫɨɜɵɯ ɞɟɪɟɜɶɟɜ Pinus sylvestris L. 

Ɂɚɞɚɱɢ:  
1. ɉɨɞɨɛɪɚɬɶ ɨɩɬɢɦɚɥɶɧɵɟ ɫɨɨɬɧɨɲɟɧɢɹ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɮɨɪɦ ɚɡɨɬɚ ɜ 

ɩɢɬɚɬɟɥɶɧɵɯ ɫɪɟɞɚɯ ɞɥɹ ɩɪɨɥɢɮɟɪɚɰɢɢ ɢ ɫɨɯɪɚɧɟɧɢɹ ɷɦɛɪɢɨɝɟɧɧɵɯ ɦɚɫɫ; 

2. ȼɵɹɜɢɬɶ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɨɛɪɚɛɨɬɤɢ ɢ ɫɨɡɪɟɜɚɧɢɹ; 

3. ɍɫɬɚɧɨɜɢɬɶ ɮɚɤɬɨɪɵ, ɧɟɝɚɬɢɜɧɨ ɜɥɢɹɸɳɢɟ ɧɚ ɫɨɡɪɟɜɚɧɢɟ ɫɨɦɚɬɢɱɟɫɤɢɯ 

ɡɚɪɨɞɵɲɟɣ; 

4. ɉɨɥɭɱɢɬɶ ɫɟɦɹɞɨɥɶɧɵɟ ɡɚɪɨɞɵɲɢ ɢ ɪɟɝɟɧɟɪɚɧɬɵ. 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɩɪɢ ɩɨɞɞɟɪɠɤɟ ɝɪɚɧɬɨɜɨɣ ɩɪɨɝɪɚɦɦɵ 

«ɍ.Ɇ.ɇ.ɂ.Ʉ.» (ɧɨɦɟɪ ɞɨɝɨɜɨɪɚ 2391Ƚɍ1/2014) ɜ ɂɧɧɨɜɚɰɢɨɧɧɨ-ɧɚɭɱɧɨɣ 

ɥɚɛɨɪɚɬɨɪɢɢ ɛɢɨɬɟɯɧɨɥɨɝɢɢ ɫ/ɯ ɢ ɥɟɫɧɵɯ ɤɭɥɶɬɭɪ ɂȺɗɌ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ȽȺɍ. 

ɇɚɭɱɧɚɹ ɧɨɜɢɡɧɚ.  

 ȼɩɟɪɜɵɟ ɜ ɭɫɥɨɜɢɹɯ ɋɢɛɢɪɢ ɞɥɹ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ ɛɵɥɢ 

ɩɪɨɜɟɞɟɧɵ ɷɤɫɩɟɪɢɦɟɧɬɵ: 

 ɩɨ  ɨɫɜɨɟɧɢɸ ɢ ɨɩɬɢɦɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɢ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ; 

 ɩɨ ɩɨɥɭɱɟɧɢɸ ɫɨɦɚɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ ɢ ɪɟɝɟɧɟɪɚɧɬɨɜ; 

 ȼ ɷɤɫɩɟɪɢɦɟɧɬɚɯ ɩɨ ɩɨɥɭɱɟɧɢɸ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɫɨɫɧɵ 

ɨɛɵɤɧɨɜɟɧɧɨɣ ɜɩɟɪɜɵɟ ɢɫɩɨɥɶɡɨɜɚɥɢ ɩɥɸɫɨɜɵɟ ɝɟɧɨɬɢɩɵ,  ɩɪɨɢɡɪɚɫɬɚɸɳɢɟ ɧɚ 

ɬɟɪɪɢɬɨɪɢɢ Ⱥɧɝɚɪɫɤɨɣ ɥɟɫɨɫɟɦɟɧɧɨɣ ɩɥɚɧɬɚɰɢɢ Ɍɚɥɶɰɢɧɫɤɨɝɨ ɥɟɫɧɢɱɟɫɬɜɚ 

Ⱥɧɝɚɪɫɤɨɝɨ ɥɟɫɯɨɡɚ ɂɪɤɭɬɫɤɨɣ ɨɛɥɚɫɬɢ. 
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ɉɪɚɤɬɢɱɟɫɤɚɹ ɡɧɚɱɢɦɨɫɬɶ. ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɢɧɬɟɪɟɫ 

ɩɪɢ ɞɚɥɶɧɟɣɲɟɦ ɢɫɫɥɟɞɨɜɚɧɢɢ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɞɚɧɧɨɝɨ ɜɢɞɚ. 

ɉɪɨɜɟɞɟɧɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɵ ɹɜɥɹɸɬɫɹ ɛɚɡɨɜɨɣ ɪɚɛɨɬɨɣ ɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɛɭɞɭɬ 

ɨɫɧɨɜɨɣ ɞɥɹ ɜɵɫɨɤɨɩɪɨɞɭɤɬɢɜɧɨɝɨ ɩɥɚɧɬɚɰɢɨɧɧɨɝɨ ɥɟɫɨɜɵɪɚɳɢɜɚɧɢɹ ɫɨɫɧɵ 

ɨɛɵɤɧɨɜɟɧɧɨɣ ɜ ɋɢɛɢɪɢ. 

Ⱥɩɪɨɛɚɰɢɹ ɪɚɛɨɬɵ. Ɇɚɬɟɪɢɚɥɵ, ɫɨɫɬɚɜɥɹɸɳɢɟ ɨɫɧɨɜɭ ɞɢɫɫɟɪɬɚɰɢɢ, 

ɛɵɥɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ: 

1. XXI Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɫɬɭɞɟɧɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ «ɗɤɨɥɨɝɢɹ 

Ɋɨɫɫɢɢ ɢ ɫɨɩɪɟɞɟɥɶɧɵɯ ɬɟɪɪɢɬɨɪɢɣ» (ɇɨɜɨɫɢɛɢɪɫɤ, 2016 ɝ., ɇɨɜɨɫɢɛ. ɝɨɫ. ɭɧ-

ɬ.). ɋɟɪɬɢɮɢɤɚɬ ɭɱɚɫɬɧɢɤɚ; 

2. XX Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɧɚɭɱɧɨɣ ɲɤɨɥɟ-ɤɨɧɮɟɪɟɧɰɢɢ ɫɬɭɞɟɧɬɨɜ ɢ ɦɨɥɨɞɵɯ ɭɱɟɧɵɯ 

«ɗɤɨɥɨɝɢɹ ɘɠɧɨɣ ɋɢɛɢɪɢ ɢ ɫɨɩɪɟɞɟɥɶɧɵɯ ɬɟɪɪɢɬɨɪɢɣ» (Ⱥɛɚɤɚɧ, 2016 ɝ., 

ɎȽȻɈɍ ȼɉɈ «ɏɚɤɚɫɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ» ɢɦ.ɇ.Ɏ. Ʉɚɬɚɧɨɜɚ). I-

ɟ ɦɟɫɬɨ ɜ ɫɟɤɰɢɢ «Ɏɥɨɪɚ, ɪɚɫɬɢɬɟɥɶɧɨɫɬɶ ɢ ɷɤɨɥɨɝɢɹ ɪɚɫɬɟɧɢɣ ɸɠɧɨɣ ɋɢɛɢɪɢ ɢ 

ɫɨɩɪɟɞɟɥɶɧɵɯ ɬɟɪɪɢɬɨɪɢɣ»; 

3. XXII XXI Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɫɬɭɞɟɧɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ 

«ɗɤɨɥɨɝɢɹ Ɋɨɫɫɢɢ ɢ ɫɨɩɪɟɞɟɥɶɧɵɯ ɬɟɪɪɢɬɨɪɢɣ» (ɇɨɜɨɫɢɛɢɪɫɤ, 2017 ɝ., 

ɇɨɜɨɫɢɛ. ɝɨɫ. ɭɧ-ɬ.). ɋɟɪɬɢɮɢɤɚɬ ɭɱɚɫɬɧɢɤɚ.  

4. Ƚɨɞɢɱɧɨɦ ɫɨɛɪɚɧɢɢ ɈɎɊ. ɇɚɭɱɧɚɹ ɤɨɧɮɟɪɟɧɰɢɹ ɢ ɲɤɨɥɚ ɞɥɹ ɦɨɥɨɞɵɯ ɭɱɟɧɵɯ 

“ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɛɢɨɥɨɝɢɹ ɪɚɫɬɟɧɢɣ: ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɟ ɢ ɩɪɢɤɥɚɞɧɵɟ 

ɚɫɩɟɤɬɵ” (Ʉɪɵɦ, ɋɭɞɚɤ, 18-24 ɫɟɧɬɹɛɪɹ 2017 ɝ.). ɋɬɟɧɞɨɜɵɣ ɞɨɤɥɚɞ. 

ɋɟɪɬɢɮɢɤɚɬ ɭɱɚɫɬɧɢɤɚ. 

5. VII ɦɟɠɞɭɧɚɪɨɞɧɨɦ ɤɭɥɶɬɭɪɧɨ-ɢɫɬɨɪɢɱɟɫɤɨɦ ɮɨɪɭɦɟ "ɂɫɬɨɪɢɤɨ-ɤɭɥɶɬɭɪɧɨɟ 

ɧɚɫɥɟɞɢɟ ɤɚɤ ɪɟɫɭɪɫ ɫɨɰɢɨɤɭɥɶɬɭɪɧɨɝɨ ɪɚɡɜɢɬɢɹ" – «ɋɢɛɟɪ ɂɥ»; ɫɟɤɰɢɹ 

«ɗɤɨɥɨɝɢɹ ɠɢɡɧɢ. Ɂɞɨɪɨɜɨɟ ɩɨɤɨɥɟɧɢɟ» (29.06-3.04.2017, ɍɱɟɛɧɵɣ ɰɟɧɬɪ 

ɊɭɫȽɢɞɪɨ); 

6. Ⱥɝɪɨɩɪɨɦɵɲɥɟɧɧɨɦ ɮɨɪɭɦɟ – ɞɟɦɨɧɫɬɪɚɰɢɹ ɢ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɷɤɫɩɨɧɚɬɨɜ 

ɷɦɛɪɢɨɝɟɧɧɵɯ ɥɢɧɢɣ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ, ɫɨɫɧɵ ɫɢɛɢɪɫɤɨɣ ɢ ɤɟɞɪɨɜɨɝɨ 

ɫɬɥɚɧɢɤɚ (Ʉɪɚɫɧɨɹɪɫɤ, 15-17 ɧɨɹɛɪɹ 2017 ɝ.); 
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ɉɭɛɥɢɤɚɰɢɢ. ɉɨ ɦɚɬɟɪɢɚɥɚɦ ɞɢɫɫɟɪɬɚɰɢɢ ɨɩɭɛɥɢɤɨɜɚɧɨ 6 ɪɚɛɨɬ (ɫɦ. 

ɋɩɢɫɨɤ ɨɩɭɛɥɢɤɨɜɚɧɧɵɯ ɪɚɛɨɬ, ɫɬɪ. 80). 

Ȼɥɚɝɨɞɚɪɧɨɫɬɢ. Ⱥɜɬɨɪ ɜɵɪɚɠɚɟɬ ɢɫɤɪɟɧɧɸɸ ɩɪɢɡɧɚɬɟɥɶɧɨɫɬɶ ɢ ɝɥɭɛɨɤɭɸ 

ɛɥɚɝɨɞɚɪɧɨɫɬɶ ɫɜɨɟɦɭ ɪɭɤɨɜɨɞɢɬɟɥɸ ɡɚɜ. ɥɚɛ., ɤɚɧɞ. ɛɢɨɥ. ɧɚɭɤ. ɇ.ȿ. ɇɨɫɤɨɜɨɣ ɡɚ 

ɩɪɟɞɨɫɬɚɜɥɟɧɧɭɸ ɜɨɡɦɨɠɧɨɫɬɶ ɜ ɩɪɨɜɟɞɟɧɢɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɞɚɧɧɨɣ ɬɟɦɟ ɜ 

ɥɚɛɨɪɚɬɨɪɢɢ ɛɢɨɬɟɯɧɨɥɨɝɢɢ ɫ/ɯ ɢ ɥɟɫɧɵɯ ɤɭɥɶɬɭɪ, ɡɚ ɜɫɟɫɬɨɪɨɧɧɸɸ ɩɨɦɨɳɶ ɜ 

ɩɪɨɜɟɞɟɧɢɢ ɷɤɫɩɟɪɢɦɟɧɬɨɜ, ɜ ɨɛɫɭɠɞɟɧɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ 

ɩɨɞɝɨɬɨɜɤɟ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ. Ɍɚɤ ɠɟ ɚɜɬɨɪ ɢɫɤɪɟɧɧɟ ɛɥɚɝɨɞɚɪɢɬ ɫɜɨɢɯ 

ɧɚɭɱɧɵɯ ɪɭɤɨɜɨɞɢɬɟɥɟɣ ɩɪɨɮ., ɞ-ɪ ɛɢɨɥ. ɧɚɭɤ Ɍ.ɂ. Ƚɨɥɨɜɚɧɨɜɭ ɢ ɩɪɨɮ., ɞ-ɪ 

ɛɢɨɥ. ɧɚɭɤ. ɂ.ɇ. Ɍɪɟɬɶɹɤɨɜɭ ɡɚ ɜɫɟɦɟɪɧɭɸ ɩɨɦɨɳɶ, ɬɟɪɩɟɧɢɟ ɢ ɰɟɧɧɵɟ ɫɨɜɟɬɵ; 

ɤɨɥɥɟɝɭ ɩɨ ɥɚɛɨɪɚɬɨɪɢɢ, ɫɬɭɞɟɧɬɚ 4 ɤɭɪɫɚ ɂɎȻɢȻɌ Ɇ.Ⱥ. Ⱥɤɫɢɧɟɧɤɨ ɡɚ 

ɨɤɚɡɚɧɧɭɸ ɩɨɦɨɳɶ ɜ ɩɪɨɜɟɞɟɧɢɢ ɢɫɫɥɟɞɨɜɚɧɢɣ.  
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1. ɈȻɁɈɊ ɅɂɌȿɊȺɌɍɊɕ 

 

1.1. Ʉɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɢɞɚ 

 

1.1.1. Ȼɢɨɥɨɝɢɹ ɜɢɞɚ 

 

ɋɨɫɧɚ ɨɛɵɤɧɨɜɟɧɧɚɹ – ɨɫɧɨɜɧɨɣ ɥɟɫɨɨɛɪɚɡɨɜɚɬɟɥɶ ɋɢɛɢɪɢ, ɢɝɪɚɟɬ 

ɜɚɠɧɭɸ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɢ ɫɪɟɞɨɨɛɪɚɡɭɸɳɭɸ ɪɨɥɶ (ɒɟɣɤɢɧɚ ɢ ɞɪ., 2013), ɢɦɟɟɬ 

ɨɝɪɨɦɧɨɟ ɛɢɨɫɮɟɪɧɨɟ ɡɧɚɱɟɧɢɟ. 

ɋɨɫɧɚ ɨɛɵɤɧɨɜɟɧɧɚɹ – ɜɟɱɧɨɡɟɥɟɧɨɟ ɨɞɧɨɞɨɦɧɨɟ ɯɜɨɣɧɨɟ ɞɟɪɟɜɨ 

ɫɟɦɟɣɫɬɜɚ ɫɨɫɧɨɜɵɯ. ȼ ɟɫɬɟɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɪɚɡɦɧɨɠɚɟɬɫɹ ɬɨɥɶɤɨ ɫɟɦɟɧɚɦɢ. 

ȼ ɜɵɫɨɬɭ ɞɨɫɬɢɝɚɟɬ 40 ɦ. Ʉɨɪɚ ɤɪɚɫɧɨ-ɛɭɪɚɹ, ɧɚ ɜɟɬɜɹɯ ɠɟɥɬɨɜɚɬɚɹ, 

ɨɬɫɥɚɢɜɚɸɳɚɹɫɹ. ɉɨɱɤɢ ɭɞɥɢɧɟɧɧɨ-ɹɣɰɟɜɢɞɧɵɟ, ɡɚɨɫɬɪɟɧɧɵɟ, ɞɥɢɧɨɣ 6-12 ɫɦ, 

ɫɦɨɥɢɫɬɵɟ, ɨɤɪɭɠɟɧɧɵɟ ɬɪɟɭɝɨɥɶɧɨ-ɥɚɧɰɟɬɨɜɢɞɧɵɦɢ ɱɟɲɭɹɦɢ ɫ ɩɪɨɡɪɚɱɧɵɦ 

ɩɥɟɧɨɱɧɵɦ ɤɪɚɟɦ. ɏɜɨɹ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɩɨɩɚɪɧɨ, ɫɢɡɨ-ɡɟɥɟɧɚɹ, ɧɟɫɤɨɥɶɤɨ 

ɢɡɨɝɧɭɬɚɹ, ɠɟɫɬɤɚɹ, ɞɥɢɧɨɣ 4 - 7 ɫɦ, ɫɨɯɪɚɧɹɟɬɫɹ ɧɚ ɩɨɛɟɝɚɯ 2 - 3 ɝɨɞɚ. Ɇɭɠɫɤɢɟ 

ɲɢɲɤɢ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ, ɠɟɥɬɵɟ, ɫɨɛɪɚɧɧɵɟ ɭ ɨɫɧɨɜɚɧɢɹ ɩɨɛɟɝɨɜ ɬɟɤɭɳɟɝɨ 

ɝɨɞɚ, ɠɟɧɫɤɢɟ – ɤɪɚɫɧɨɜɚɬɵɟ, ɨɞɢɧɨɱɧɵɟ ɢɥɢ ɫɢɞɹɱɢɟ ɩɨ 2 - 3 ɧɚ ɡɚɝɧɭɬɵɯ 

ɤɧɢɡɭ ɤɨɪɨɬɤɢɯ ɧɨɠɤɚɯ. ɉɵɥɟɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɜ ɦɚɟ-ɢɸɧɟ, ɫɟɦɟɧɚ ɫɨɡɪɟɜɚɸɬ ɧɚ 

ɜɬɨɪɨɣ ɝɨɞ. ɉɨɫɥɟ ɨɩɥɨɞɨɬɜɨɪɟɧɢɹ ɲɢɲɤɢ ɪɚɡɪɚɫɬɚɸɬɫɹ, ɞɟɪɟɜɟɧɟɸɬ, 

ɫɨɡɪɟɜɚɸɬ ɜ ɬɟɱɟɧɢɟ 18 ɦɟɫ. ɋɟɦɟɧɚ ɭɞɥɢɧɟɧɧɨ-ɹɣɰɟɜɢɞɧɵɟ, ɞɥɢɧɨɣ 3 - 4 ɦɦ, ɫ 

ɤɪɵɥɨɦ, ɞɥɢɧɚ ɤɨɬɨɪɨɝɨ ɜ 3 ɪɚɡɚ ɩɪɟɜɵɲɚɟɬ ɞɥɢɧɭ ɫɟɦɟɧɢ (ɑɢɤɨɜ, 1983).  

Ⱦɥɹ ɨɫɨɛɟɣ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ ɯɚɪɚɤɬɟɪɟɧ ɛɵɫɬɪɵɣ ɪɨɫɬ, ɨɫɨɛɟɧɧɨ ɜ 

ɦɨɥɨɞɨɦ ɜɨɡɪɚɫɬɟ (ɞɨ 30 - 40 ɥɟɬ): ɩɪɢɪɨɫɬ ɜ ɜɵɫɨɬɭ ɜ ɛɥɚɝɨɩɪɢɹɬɧɵɯ ɩɨɱɜɟɧɧɨ-

ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɞɨɫɬɢɝɚɟɬ 70 - 80 ɫɦ ɜ ɝɨɞ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɠɢɡɧɢ 

ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ ɫɨɫɬɚɜɥɹɟɬ 350 - 400 ɥɟɬ (ɑɢɤɨɜ, 1983), ɨɬɞɟɥɶɧɵɟ ɞɟɪɟɜɶɹ 

ɦɨɝɭɬ ɞɨɫɬɢɝɚɬɶ 570 (Ȼɭɲ, 1959), ɢ ɞɚɠɟ 600 ɥɟɬ (Ⱥɥɶɮɚ ɢ Ɉɦɟɝɚ…, 1991). 

ɋɨɫɧɚ ɨɛɵɤɧɨɜɟɧɧɚɹ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɫɨɤɢɦ ɚɞɚɩɬɢɜɧɵɦ ɩɨɬɟɧɰɢɚɥɨɦ, 

ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɷɬɨɦɭ ɜɢɞɭ ɡɚɧɢɦɚɬɶ ɨɛɲɢɪɧɵɣ ɚɪɟɚɥ ɫ ɪɚɡɧɨɨɛɪɚɡɧɵɦɢ 

ɷɤɨɥɨɝɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ: ɞɨɜɨɥɶɫɬɜɨɜɚɬɶɫɹ ɧɢɡɤɢɦ ɭɪɨɜɧɟɦ ɜɥɚɠɧɨɫɬɢ 
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ɜɨɡɞɭɯɚ, ɦɚɥɵɦɢ ɡɚɩɚɫɚɦɢ ɜɨɞɵ ɢ ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ ɜ ɩɨɱɜɟ; ɫɭɳɟɫɬɜɨɜɚɬɶ 

ɜ ɭɫɥɨɜɢɹɯ ɤɪɚɣɧɟɝɨ ɫɟɜɟɪɚ ɩɪɢ ɚɛɫɨɥɸɬɧɨɦ ɡɢɦɧɟɦ ɦɢɧɢɦɭɦɟ ɬɟɦɩɟɪɚɬɭɪɵ 

ɜɨɡɞɭɯɚ -60°C ɢ ɜ ɫɭɛɬɪɨɩɢɱɟɫɤɢɯ ɪɚɣɨɧɚɯ ɩɪɢ ɚɛɫɨɥɸɬɧɨɦ ɦɚɤɫɢɦɭɦɟ +40°C ɢ 

ɜɵɲɟ, ɜ ɭɫɥɨɜɢɹɯ ɩɨɥɹɪɧɨɝɨ ɞɥɢɧɧɨɝɨ ɞɧɹ ɢ ɤɨɪɨɬɤɨɝɨ ɞɧɹ ɸɝɚ, ɤɨɪɨɬɤɨɝɨ 

ɜɟɝɟɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ ɧɚ ɫɟɜɟɪɟ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɝɨ ɧɚ ɸɝɟ, ɚ ɬɚɤ ɠɟ, 

ɩɪɨɢɡɪɚɫɬɚɬɶ ɧɚ ɛɨɥɨɬɚɯ ɢ ɫɭɯɢɯ ɩɟɫɤɚɯ. Ⱥɪɟɚɥ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ 

ɩɪɨɫɬɢɪɚɟɬɫɹ ɧɚ ɦɚɬɟɪɢɤɟ ȿɜɪɚɡɢɢ ɨɬ 70° ɞɨ 37° ɫ. ɲ. ɢ ɨɬ 7° ɡ. ɞ. ɞɨ 126° ɜ. ɞ., 

ɩɨɞɧɢɦɚɟɬɫɹ ɜ ɝɨɪɵ ɧɚ ɜɵɫɨɬɭ ɞɨ 2100 ɦ ɧ.ɭ.ɦ. ȿɫɥɢ ɧɚ ɫɚɦɵɯ ɫɟɜɟɪɧɵɯ 

ɦɟɫɬɨɨɛɢɬɚɧɢɹɯ ɫɨɫɧɚ ɨɛɪɚɡɭɟɬ ɥɢɲɶ ɧɟɛɨɥɶɲɢɟ ɧɚɫɚɠɞɟɧɢɹ ɢɥɢ ɜɫɬɪɟɱɚɟɬɫɹ 

ɨɬɞɟɥɶɧɵɦɢ ɞɟɪɟɜɶɹɦɢ, ɬɨ ɧɚ ɸɠɧɨɣ ɝɪɚɧɢɰɟ ɚɪɟɚɥɚ ɩɪɨɢɡɪɚɫɬɚɟɬ ɜ ɜɢɞɟ 

ɢɡɨɥɢɪɨɜɚɧɧɵɯ ɨɫɬɪɨɜɧɵɯ ɛɨɪɨɜ, ɨɬɫɬɨɹɳɢɯ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɧɚ ɛɨɥɶɲɢɯ 

ɪɚɫɫɬɨɹɧɢɹɯ (ɉɪɚɜɞɢɧ, 1964). 

ɂɡ-ɡɚ ɛɨɥɶɲɨɣ ɩɪɨɬɹɠɟɧɧɨɫɬɢ ɚɪɟɚɥɚ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɝɨɫɹ 

ɡɧɚɱɢɬɟɥɶɧɵɦ ɪɚɡɧɨɨɛɪɚɡɢɟɦ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ, ɫɨɫɧɚ ɢɦɟɟɬ ɜɵɫɨɤɭɸ 

ɦɨɪɮɨɥɨɝɢɱɟɫɤɭɸ ɢɡɦɟɧɱɢɜɨɫɬɶ ɢ ɨɛɪɚɡɭɟɬ ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɮɨɪɦ, 

ɪɚɡɥɢɱɚɸɳɢɯɫɹ ɩɨ ɫɬɪɨɟɧɢɸ ɢ ɤɚɱɟɫɬɜɭ ɞɪɟɜɟɫɢɧɵ, ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɯɜɨɢ, 

ɩɨɛɟɝɨɜ, ɲɢɲɟɤ (ɉɪɚɜɞɢɧ, 1964). ȼ ɩɪɟɞɟɥɚɯ ɞɚɧɧɨɝɨ ɜɢɞɚ ɜɵɞɟɥɹɸɬ ɩɨɞɜɢɞɵ: 

P. sylvestris L. ssp.sylvestris, P. s. ssp. sibirica, P. s. ssp. кulundensis, P. s. ssp. 

lapponica, P. S. ssp. ursina и P. s. ssp. amurensis (Ʉɭɡɶɦɢɧɚ, 1982; Ʉɭɡɶɦɢɧɚ, 

1997; Ɉɪɥɨɜɚ, 2000). ɉɪɢ ɢɡɭɱɟɧɢɢ ɜɧɭɬɪɢɜɢɞɨɜɨɣ ɢɡɦɟɧɱɢɜɨɫɬɢ ɞɪɟɜɟɫɧɵɯ 

ɩɨɪɨɞ ɨɩɢɫɚɧɵ 84 ɤɥɢɦɚɬɢɩɚ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɛɵɜɲɟɝɨ 

ɋɋɋɊ (Ʉɭɡɶɦɢɧɚ, 1982; Ʉɭɡɶɦɢɧɚ, 1997).  

 

1.1.2. ɏɨɡɹɣɫɬɜɟɧɧɨɟ ɡɧɚɱɟɧɢɟ 

 

ɏɨɡɹɣɫɬɜɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɜɟɥɢɤɨ. 

Ⱦɪɟɜɟɫɢɧɚ ɟɟ ɨɛɥɚɞɚɟɬ ɜɵɫɨɤɢɦɢ ɬɟɯɧɢɱɟɫɤɢɦɢ ɤɚɱɟɫɬɜɚɦɢ ɢ ɲɢɪɨɤɨ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɢɞɟɬ ɧɚ ɲɩɚɥɵ, ɬɟɥɟɝɪɚɮɧɵɟ ɫɬɨɥɛɵ, ɤɪɟɩɟɠɧɵɣ 

ɥɟɫ ɢ ɬ. ɞ. (Ȼɭɤɲɬɵɧɨɜ, 1981). 
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ɋɨɫɧɚ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɯɢɦɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɦɟɞɢɰɢɧɟ ɢ 

ɤɨɫɦɟɬɨɥɨɝɢɢ (Ȼɭɤɲɬɵɧɨɜ, 1981). ɂɡ ɞɪɟɜɟɫɢɧɵ ɞɨɛɵɜɚɸɬ ɠɢɜɢɰɭ, ɩɨɥɭɱɚɸɬ 

ɫɤɢɩɢɞɚɪ, ɤɚɧɢɮɨɥɶ, ɞɟɝɨɬɶ, ɞɪɟɜɟɫɧɵɣ ɭɤɫɭɫ ɢ ɭɝɨɥɶ (ɑɢɤɨɜ, 1983). ɂɡ ɯɜɨɢ 

ɩɨɥɭɱɚɸɬ «ɫɨɫɧɨɜɭɸ ɲɟɪɫɬɶ», ɯɥɨɪɨɮɢɥɥɨɤɚɪɨɬɢɧɨɜɭɸ ɩɚɫɬɭ, ɜɢɬɚɦɢɧ ɋ, 

ɜɢɬɚɦɢɧɧɭɸ ɯɜɨɣɧɭɸ ɦɭɤɭ ɞɥɹ ɩɨɞɤɨɪɦɤɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɠɢɜɨɬɧɵɯ ɢ 

ɞɨɦɚɲɧɟɣ ɩɬɢɰɵ (Ȼɭɤɲɬɵɧɨɜ, 1981). 

Ɂɧɚɱɟɧɢɟ ɞɪɟɜɟɫɢɧɵ ɫɨɫɧɨɜɵɯ ɤɚɤ ɢɞɟɚɥɶɧɨɝɨ ɩɨ ɫɜɨɢɦ ɬɟɯɧɢɱɟɫɤɢɦ 

ɤɚɱɟɫɬɜɚɦ ɫɬɨɥɹɪɧɨɝɨ ɢ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɨɫɨɛɟɧɧɨ ɜɨɡɪɨɫɥɨ ɡɚ 

ɩɨɫɥɟɞɧɢɟ ɞɜɚ ɫɬɨɥɟɬɢɹ, ɤɨɝɞɚ ɪɚɫɲɢɪɹɸɳɚɹɫɹ ɦɟɯɚɧɢɡɚɰɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɩɨɬɪɟɛɨɜɚɥɚ ɦɚɤɫɢɦɚɥɶɧɨ ɨɞɧɨɪɨɞɧɨɝɨ ɫɵɪɶɹ. Ɉɞɧɚɤɨ ɧɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ 

ɩɪɢɨɛɪɟɥɚ ɞɪɟɜɟɫɢɧɚ ɫɨɫɧɨɜɵɯ ɜ ɰɟɥɥɸɥɨɡɧɨ-ɛɭɦɚɠɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɝɞɟ 

ɰɟɧɢɬɫɹ ɞɥɢɧɧɨɟ ɜɨɥɨɤɧɨ (ɑɚɜɱɚɜɚɞɡɟ, əɰɟɧɤɨ-ɏɦɟɥɟɜɫɤɢɣ, 1978). 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɨɫɧɚ ɨɛɵɤɧɨɜɟɧɧɚɹ ɹɜɥɹɟɬɫɹ ɯɨɡɹɣɫɬɜɟɧɧɨ ɰɟɧɧɵɦ ɢ 

ɷɤɨɧɨɦɢɱɟɫɤɢ ɜɚɠɧɵɦ ɜɢɞɨɦ ɜ Ɋɨɫɫɢɢ. 

 

1.2. ɉɟɪɫɩɟɤɬɢɜɵ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɜ ɪɟɲɟɧɢɢ 
ɩɪɨɛɥɟɦɵ ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɚ ɥɟɫɨɜ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ 

 

ɂɧɬɟɧɫɢɜɧɚɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɥɟɫɨɜ, ɭɯɭɞɲɟɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ, 

ɩɨɠɚɪɵ ɜɟɞɭɬ ɤ ɨɫɥɚɛɥɟɧɢɸ ɠɢɡɧɟɧɧɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɢ ɞɟɝɪɚɞɚɰɢɢ ɥɟɫɨɜ, ɤ 

ɫɨɤɪɚɳɟɧɢɸ ɥɟɫɧɵɯ ɩɥɨɳɚɞɟɣ. Ɍɚɤ ɩɨ ɞɚɧɧɵɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɥɟɫɧɨɝɨ 

ɪɟɟɫɬɪɚ ɜ ɩɟɪɢɨɞ ɫ 2012 ɩɨ 2015 ɝɝ. ɩɥɨɳɚɞɶ ɞɪɟɜɨɫɬɨɟɜ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ ɜ 

Ɋɨɫɫɢɢ ɫɨɤɪɚɬɢɥɚɫɶ ɧɚ 922 ɬɵɫ. ɝɚ ɢ ɫɨɫɬɚɜɢɥɚ 15,5% ɜɫɟɣ ɩɥɨɳɚɞɢ ɡɟɦɟɥɶ, 

ɡɚɧɹɬɵɯ ɥɟɫɧɵɦɢ ɧɚɫɚɠɞɟɧɢɹɦɢ (ɪɢɫ. Ⱥ.1, Ɉ ɫɨɫɬɨɹɧɢɢ …, 2013; Ɉ ɫɨɫɬɨɹɧɢɢ 

…, 2017). Ⱦɨɫɬɭɩɧɵɟ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɨɞɭɤɬɢɜɧɵɟ ɫɩɟɥɵɟ ɢ ɩɟɪɟɫɬɨɣɧɵɟ 

ɥɟɫɚ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɢɫɬɨɳɟɧɵ ɜ ɪɟɡɭɥɶɬɚɬɟ ɢɧɬɟɧɫɢɜɧɨɝɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɚ ɨɫɬɚɥɶɧɵɟ ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɨɫɧɨɜɧɨɦ ɧɚ ɭɞɚɥɟɧɧɵɯ ɢ 

ɬɪɭɞɧɨɞɨɫɬɭɩɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ, ɜ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɧɚ 

ɛɟɞɧɵɯ ɦɟɪɡɥɨɬɧɵɯ ɩɨɱɜɚɯ ɫ ɢɡɛɵɬɨɱɧɵɦ ɭɜɥɚɠɧɟɧɢɟɦ (Ɉ ɫɨɫɬɨɹɧɢɢ …, 2013). 

ɉɪɢɱɢɧɵ ɫɬɪɟɦɢɬɟɥɶɧɨɝɨ ɫɨɤɪɚɳɟɧɢɹ ɫɨɫɧɨɜɵɯ ɥɟɫɨɜ ɫɜɹɡɵɜɚɸɬ ɫ 
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ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ ɩɨɞɪɨɫɬɨɦ ɩɪɢɫɩɟɜɚɸɳɢɯ ɢ ɫɩɟɥɵɯ ɫɨɫɧɹɤɨɜ 

(ɏɚɬɦɭɥɥɢɧ, 2011). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɟɫɬɟɫɬɜɟɧɧɨɟ ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɨ ɥɟɫɨɜ ɫɨɫɧɵ 

ɨɛɵɤɧɨɜɟɧɧɨɣ ɧɟ ɩɨɫɩɟɜɚɟɬ ɡɚ ɪɨɫɬɨɦ ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɩɨɬɪɟɛɧɨɫɬɟɣ ɢ 

ɩɨɫɥɟɞɫɬɜɢɹɦɢ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɚɧɬɪɨɩɨɝɟɧɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ (Ɉ ɫɨɫɬɨɹɧɢɢ…, 

2013). ȼɫɟ ɷɬɨ ɩɪɢɜɨɞɢɬ ɤ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ ɷɮɮɟɤɬɢɜɧɵɯ 

ɥɟɫɨɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ. ȼ Ɋɨɫɫɢɢ ɩɪɟɨɛɥɚɞɚɸɳɢɦ ɫɩɨɫɨɛɨɦ 

ɥɟɫɨɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɨɫɬɚɟɬɫɹ ɫɨɞɟɣɫɬɜɢɟ ɟɫɬɟɫɬɜɟɧɧɨɦɭ ɜɨɡɨɛɧɨɜɥɟɧɢɸ (ɨɤɨɥɨ 

75%), ɢ ɥɢɲɶ ɨɤɨɥɨ 22% ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɞɨɥɸ ɩɥɚɧɬɚɰɢɨɧɧɨɝɨ 

ɥɟɫɨɜɵɪɚɳɢɜɚɧɢɹ. Ⱥ ɞɨɥɹ ɥɟɫɧɵɯ ɤɭɥɶɬɭɪ, ɫɨɡɞɚɧɧɵɯ ɧɚ ɨɫɧɨɜɟ ɫɟɥɟɤɰɢɨɧɧɨɝɨ 

ɩɨɫɚɞɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ (ɫ ɭɥɭɱɲɟɧɧɵɦɢ ɧɚɫɥɟɞɫɬɜɟɧɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ) 

ɫɨɫɬɚɜɢɥɚ ɜ 2016 ɝ. 2,4% (Ɉ ɫɨɫɬɨɹɧɢɢ …, 2017). ȼ ɬɨɠɟ ɜɪɟɦɹ ɞɨɤɚɡɚɧɨ, ɱɬɨ 

ɧɚɢɛɨɥɟɟ ɧɚɞɟɠɧɵɦ ɫɩɨɫɨɛɨɦ ɩɨɥɭɱɟɧɢɹ ɜɵɫɨɤɨɩɪɨɞɭɤɬɢɜɧɵɯ ɧɚɫɚɠɞɟɧɢɣ 

ɹɜɥɹɸɬɫɹ ɢɦɟɧɧɨ ɥɟɫɧɵɟ ɤɭɥɶɬɭɪɵ (Ʌɨɜɤɨɜ, 2007). 

ɉɨɫɤɨɥɶɤɭ ɫɨɫɧɚ ɨɛɵɤɧɨɜɟɧɧɚɹ ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɜɟɝɟɬɚɬɢɜɧɨ ɧɟ 

ɪɚɡɦɧɨɠɚɟɬɫɹ, ɨɫɧɨɜɧɵɦ ɫɩɨɫɨɛɨɦ ɞɥɹ ɷɬɨɝɨ ɜɢɞɚ ɹɜɥɹɟɬɫɹ ɫɟɦɟɧɧɨɟ 

ɪɚɡɦɧɨɠɟɧɢɟ. ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɥɟɫɨɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɜɫɟ ɱɚɳɟ ɨɫɥɨɠɧɹɟɬɫɹ 

ɧɟɯɜɚɬɤɨɣ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɫɟɦɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, ɫɬɚɧɨɜɢɬɫɹ 

ɚɤɬɭɚɥɶɧɵɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɦɟɬɨɞɨɜ ɛɢɨɬɟɯɧɨɥɨɝɢɢ ɪɚɡɦɧɨɠɟɧɢɹ, 

ɨɞɧɢɦ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ɫɨɦɚɬɢɱɟɫɤɢɣ ɷɦɛɪɢɨɝɟɧɟɡ. ɗɬɚ ɬɟɯɧɨɥɨɝɢɹ 

ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɫɨɪɬɨɜɨɣ ɩɨɫɚɞɨɱɧɵɣ ɦɚɬɟɪɢɚɥ (ɫɨɦɚɤɥɨɧɵ) ɧɚ ɨɫɧɨɜɟ 

ɫɟɥɟɤɰɢɨɧɧɵɯ ɝɟɧɨɬɢɩɨɜ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ ɫɨ ɫɜɨɣɫɬɜɚɦɢ, ɡɚɪɚɧɟɟ 

ɨɬɨɛɪɚɧɧɵɦɢ ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ ɞɪɟɜɨɫɬɨɹɯ ɢɥɢ ɫ ɡɚɞɚɧɧɵɦɢ ɩɭɬɟɦ ɬɪɚɧɫɝɟɧɧɵɯ 

ɦɚɧɢɩɭɥɹɰɢɣ, ɨɬɥɢɱɚɸɳɢɯɫɹ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ ɧɟɝɚɬɢɜɧɵɦ ɮɚɤɬɨɪɚɦ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɨɛɥɚɞɚɸɳɢɯ ɷɤɨɧɨɦɢɱɟɫɤɢ ɩɨɥɟɡɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ. 

ɂɫɩɨɥɶɡɭɹ ɦɟɫɬɧɵɣ ɝɟɧɟɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ, ɦɨɠɧɨ ɩɨɥɭɱɚɬɶ ɫɨɪɬɚ ɫ ɜɵɫɨɤɨɣ 

ɚɞɚɩɬɢɪɨɜɚɧɧɨɫɬɶɸ ɤ ɩɨɝɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ ɨɬɞɟɥɶɧɵɯ ɬɟɪɪɢɬɨɪɢɣ. 

Ɉɫɨɛɟɧɧɨ ɩɪɢɜɥɟɤɚɟɬ ɢɞɟɹ ɫɨɡɞɚɧɢɹ ɜɵɫɨɤɨɩɪɨɞɭɤɬɢɜɧɵɯ ɩɥɚɧɬɚɰɢɣ ɫɨɫɧɵ 

ɨɛɵɤɧɨɜɟɧɧɨɣ ɰɟɥɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɧɚ ɩɪɢɧɰɢɩɚɯ ɧɟɩɪɟɪɵɜɧɨɝɨ, ɪɚɜɧɨɦɟɪɧɨɝɨ 

ɢ ɧɟɢɫɬɨɳɢɬɟɥɶɧɨɝɨ ɩɨɥɶɡɨɜɚɧɢɹ ɥɟɫɨɦ, ɪɚɡɦɟɳɚɹ ɢɯ ɧɚ ɬɟɪɪɢɬɨɪɢɹɯ ɩɪɟɠɧɢɯ 

ɜɵɪɭɛɨɤ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜɛɥɢɡɢ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ ɫ ɪɚɡɜɢɬɨɣ 
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ɢɧɮɪɚɫɬɪɭɤɬɭɪɨɣ, ɢ ɧɟ ɡɚɬɪɚɝɢɜɚɹ ɬɟɪɪɢɬɨɪɢɢ ɞɟɜɫɬɜɟɧɧɨɝɨ ɥɟɫɚ (ɇɨɫɤɨɜɚ, 

2013). 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɨɦɚɬɢɱɟɫɤɢɣ ɷɦɛɪɢɨɝɟɧɟɡ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ 

ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɦɟɬɨɞɨɜ ɦɢɤɪɨɤɥɨɧɚɥɶɧɨɝɨ ɪɚɡɦɧɨɠɟɧɢɹ ɯɜɨɣɧɵɯ, ɩɨɫɤɨɥɶɤɭ 

ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ ɢ ɞɥɢɬɟɥɶɧɨ ɫɨɯɪɚɧɹɬɶ ɝɟɪɦɨɩɥɚɡɦɭ ɧɚ ɨɫɧɨɜɟ 

ɫɟɥɟɤɰɢɨɧɧɵɯ ɝɟɧɨɬɢɩɨɜ ɫ ɜɚɠɧɵɦɢ ɷɤɨɥɨɝɢɱɟɫɤɢɦɢ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ 

ɫɜɨɣɫɬɜɚɦɢ ɢ ɜɵɪɚɳɢɜɚɬɶ ɢɡ ɧɟɟ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɣ ɩɨɫɟɜɧɨɣ ɦɚɬɟɪɢɚɥ. 

 

1.3. ɋɟɥɟɤɰɢɨɧɧɵɟ ɝɟɧɨɬɢɩɵ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ 

 

Ⱦɥɹ ɭɫɩɟɲɧɨɣ ɪɟɚɥɢɡɚɰɢɢ ɩɥɚɧɬɚɰɢɨɧɧɨɝɨ ɥɟɫɨɜɵɪɚɳɢɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ 

ɫɨɡɞɚɧɢɟ ɜɵɫɨɤɨɩɪɨɞɭɤɬɢɜɧɵɯ ɫɨɪɬɨɜ, ɨɬɥɢɱɚɸɳɢɯɫɹ ɜɵɫɨɤɨɣ ɩɥɚɫɬɢɱɧɨɫɬɶɸ 

ɢ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ ɫɬɪɟɫɫɨɜɵɦ ɮɚɤɬɨɪɚɦ. Ɋɟɡɭɥɶɬɚɬɢɜɧɨɫɬɶ ɞɚɧɧɨɣ ɪɚɛɨɬɵ 

ɦɨɠɟɬ ɛɵɬɶ ɨɛɭɫɥɨɜɥɟɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɨɜ ɬɪɚɞɢɰɢɨɧɧɨɣ ɫɟɥɟɤɰɢɢ ɜ 

ɫɨɱɟɬɚɧɢɢ ɫ ɫɨɜɪɟɦɟɧɧɵɦɢ ɛɢɨɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɢɟɦɚɦɢ, ɬɚɤɢɦɢ ɤɚɤ 

ɫɨɦɚɬɢɱɟɫɤɢɣ ɷɦɛɪɢɨɝɟɧɟɡ (Lelu-Walter et el, 2013). 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɛɢɨɬɟɯɧɨɥɨɝɢɢ ɫɨɦɚɬɢɱɟɫɤɨɝɨ 

ɷɦɛɪɢɨɝɟɧɟɡɚ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɨɝɨ ɩɨɫɚɞɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ 

ɧɚɢɛɨɥɶɲɢɣ ɢɧɬɟɪɟɫ ɩɪɟɞɫɬɚɜɥɹɸɬ ɩɥɸɫɨɜɵɟ ɢ ɷɥɢɬɧɵɟ ɞɟɪɟɜɶɹ. 

ɉɪɨɜɟɞɟɧɢɟ ɝɟɧɟɬɢɤɨ-ɫɟɥɟɤɰɢɨɧɧɵɯ ɪɚɛɨɬ ɜ ɥɟɫɧɵɯ ɯɨɡɹɣɫɬɜɚɯ ɧɚ 

ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɢ, ɬɨɝɞɚ ɟɳɟ ɜ ɋɨɜɟɬɫɤɨɦ ɫɨɸɡɟ, ɪɚɡɜɟɪɧɭɥɨɫɶ ɜ 60ɯ ɝɨɞɚɯ XX 

ɜɟɤɚ. ȼ ɬɟ ɝɨɞɵ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɬɪɚɧ ɫɬɚɥɚ ɩɨɩɭɥɹɪɧɨɣ ɢɞɟɹ ɨ ɡɧɚɱɢɬɟɥɶɧɨɦ 

ɩɨɜɵɲɟɧɢɢ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɥɟɫɨɜ ɡɚ ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɬɨɦɫɬɜɚ 

ɨɬɨɛɪɚɧɧɵɯ ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ ɞɪɟɜɨɫɬɨɹɯ ɝɟɧɨɬɢɩɨɜ, ɨɛɥɚɞɚɸɳɢɯ 

ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɵɦɢ ɷɤɨɧɨɦɢɱɟɫɤɢ ɩɨɥɟɡɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ. ȼ ɟɫɬɟɫɬɜɟɧɧɵɯ 

ɞɪɟɜɨɫɬɨɹɯ ɢɡɵɫɤɢɜɚɥɢɫɶ ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɟ ɞɟɪɟɜɶɹ, ɤɨɬɨɪɵɟ 

ɜɩɨɫɥɟɞɫɬɜɢɢ ɜɵɧɨɫɢɥɢɫɶ ɧɚ ɤɥɨɧɨɜɵɟ ɢ/ɢɥɢ ɫɟɦɟɧɧɵɟ ɩɥɚɧɬɚɰɢɢ, ɫɥɭɠɚɳɢɟ ɜ 

ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɝɟɧɟɬɢɱɟɫɤɢɦɢ ɪɟɡɟɪɜɚɬɚɦɢ ɭɧɢɤɚɥɶɧɵɯ ɞɟɪɟɜɶɟɜ (Ɋɨɝɨɡɢɧ, 

2013).  

ɍɱɟɧɵɟ Ⱦɚɧɢɢ ɢ ɒɜɟɰɢɢ ɜ ɧɚɱɚɥɟ 50 ɝɨɞɨɜ ɩɪɟɞɥɨɠɢɥɢ ɬɟɪɦɢɧɵ, 
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ɩɨɞɪɚɡɞɟɥɹɸɳɢɟ ɧɚɫɚɠɞɟɧɢɹ ɢ ɞɟɪɟɜɶɹ ɧɚ ɫɟɥɟɤɰɢɨɧɧɵɟ ɤɚɬɟɝɨɪɢɢ ɢɫɯɨɞɹ ɢɡ 

ɢɯ ɮɟɧɨɬɢɩɨɜ: ɩɥɸɫɨɜɵɟ, ɥɭɱɲɢɟ, ɧɨɪɦɚɥɶɧɵɟ, ɦɢɧɭɫɨɜɵɟ (Ɋɨɝɨɡɢɧ, 2013). ȼ 

Ɋɨɫɫɢɢ ɩɪɢ ɫɟɥɟɤɰɢɨɧɧɨɣ ɢɧɜɟɧɬɚɪɢɡɚɰɢɢ ɞɟɪɟɜɶɹ ɩɨɞɪɚɡɞɟɥɹɸɬ ɧɚ ɬɪɢ 

ɨɫɧɨɜɧɵɟ ɤɚɬɟɝɨɪɢɢ: ɩɥɸɫɨɜɵɟ, ɧɨɪɦɚɥɶɧɵɟ ɢ ɦɢɧɭɫɨɜɵɟ (ɐɚɪɟɜ ɢ ɞɪ., 2003). 

ɉɥɸɫɨɜɵɟ ɞɟɪɟɜɶɹ – ɷɬɨ ɞɟɪɟɜɶɹ, ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɟɜɨɫɯɨɞɹɳɢɟ ɩɨ ɨɞɧɨɦɭ ɢɥɢ 

ɤɨɦɩɥɟɤɫɭ ɯɨɡɹɣɫɬɜɟɧɧɨ ɰɟɧɧɵɯ ɩɪɢɡɧɚɤɨɜ ɢ ɫɜɨɣɫɬɜ ɨɤɪɭɠɚɸɳɢɟ ɞɟɪɟɜɶɹ 

ɨɞɧɨɝɨ ɫ ɧɢɦɢ ɜɨɡɪɚɫɬɚ ɢ ɮɟɧɨɥɨɝɢɱɟɫɤɨɣ ɮɨɪɦɵ, ɪɚɫɬɭɳɢɟ ɜ ɬɟɯ ɠɟ ɭɫɥɨɜɢɹɯ. 

ɇɨɪɦɚɥɶɧɵɟ ɞɟɪɟɜɶɹ – ɷɬɨ ɞɟɪɟɜɶɹ, ɫɨɫɬɚɜɥɹɸɳɢɟ ɨɫɧɨɜɧɭɸ ɱɚɫɬɶ ɧɚɫɚɠɞɟɧɢɹ, 

ɯɨɪɨɲɢɟ ɢ ɫɪɟɞɧɢɟ ɩɨ ɪɨɫɬɭ, ɤɚɱɟɫɬɜɭ ɢ ɫɨɫɬɨɹɧɢɸ. Ɇɢɧɭɫɨɜɵɟ ɞɟɪɟɜɶɹ – ɷɬɨ 

ɧɢɡɤɨɤɚɱɟɫɬɜɟɧɧɵɟ ɫ ɪɚɡɥɢɱɧɵɦɢ ɩɨɪɨɤɚɦɢ ɢ ɞɟɮɟɤɬɚɦɢ (ɤɪɢɜɨɫɬɜɨɥɶɧɨɫɬɶ, 

ɦɧɨɝɨɜɟɪɲɢɧɧɨɫɬɶ, ɜɢɥɶɱɚɬɨɫɬɶ, ɫɢɥɶɧɚɹ ɫɭɱɤɨɜɚɬɨɫɬɶ, ɮɚɭɬɧɨɫɬɶ ɢ ɬ.ɞ.) 

ɞɟɪɟɜɶɹ ɜɟɪɯɧɟɝɨ ɹɪɭɫɚ, ɚ ɬɚɤɠɟ ɞɟɪɟɜɶɹ, ɨɬɫɬɚɜɲɢɟ ɜ ɪɨɫɬɟ ɢ ɢɦɟɸɳɢɟ ɜɵɫɨɬɭ 

ɢ ɞɢɚɦɟɬɪ ɜ ɨɞɧɨɜɨɡɪɚɫɬɧɨɦ ɧɚɫɚɠɞɟɧɢɢ ɦɟɧɟɟ 80% ɨɬ ɫɪɟɞɧɟɝɨ ɢɥɢ 

ɭɫɵɯɚɸɳɢɟ (ɐɚɪɟɜ ɢ ɞɪ., 2003). 

ȼ ɤɚɬɟɝɨɪɢɸ ɩɥɸɫɨɜɵɯ ɨɬɛɢɪɚɸɬ ɩɪɹɦɨɫɬɜɨɥɶɧɵɟ, ɩɨɥɧɨɞɪɟɜɟɫɧɵɟ, 

ɞɟɪɟɜɶɹ ɫ ɯɨɪɨɲɢɦ ɨɱɢɳɟɧɢɟɦ ɫɬɜɨɥɨɜ ɨɬ ɫɭɱɶɟɜ ɢ ɨɬɫɭɬɫɬɜɢɟɦ ɜɢɥɶɱɚɬɨɫɬɢ, 

ɭɫɬɨɣɱɢɜɵɟ ɤ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɮɚɤɬɨɪɚɦ ɫɪɟɞɵ, ɜɪɟɞɢɬɟɥɹɦ ɢ ɛɨɥɟɡɧɹɦ 

(Ɋɨɞɢɧ ɢ ɞɪ., 2009). ȼ ɨɞɧɨɜɨɡɪɚɫɬɧɵɯ, ɱɢɫɬɵɯ ɩɨ ɫɨɫɬɚɜɭ ɜɵɫɨɤɨɩɨɥɧɨɬɧɵɯ 

ɧɚɫɚɠɞɟɧɢɹɯ ɩɥɸɫɨɜɨɟ ɞɟɪɟɜɨ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ ɫɪɟɞɧɢɟ ɩɨɤɚɡɚɬɟɥɢ 

ɞɪɟɜɨɫɬɨɹ ɧɟ ɦɟɧɟɟ ɱɟɦ ɧɚ 10 % ɩɨ ɜɵɫɨɬɟ, ɢ ɧɚ 30 % ɩɨ ɞɢɚɦɟɬɪɭ, ɚ ɩɪɢ 

ɫɟɥɟɤɰɢɢ ɧɚ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɪɨɫɬɚ ɢ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɦɚɫɫɵ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚ 15 ɢ 60 - 70 %; ɜ ɪɚɡɧɨɜɨɡɪɚɫɬɧɨɦ ɧɚɫɚɠɞɟɧɢɢ ɤ ɩɥɸɫɨɜɨɦɭ 

ɞɟɪɟɜɭ ɨɬɧɨɫɹɬ ɢ ɦɟɧɟɟ ɤɪɭɩɧɵɟ ɩɨ ɞɢɚɦɟɬɪɭ, ɧɨ ɛɨɥɟɟ ɦɨɥɨɞɵɟ ɞɟɪɟɜɶɹ, ɫ 

ɯɨɪɨɲɢɦ ɤɚɱɟɫɬɜɨɦ ɫɬɜɨɥɚ, ɤɪɨɧɵ, ɜɵɫɨɤɢɦ ɩɪɢɪɨɫɬɨɦ ɩɨ ɜɵɫɨɬɟ ɢ ɞɢɚɦɟɬɪɭ. 

ɇɚ ɤɚɠɞɨɟ ɩɥɸɫɨɜɨɟ ɞɟɪɟɜɨ ɫɨɫɬɚɜɥɹɸɬ ɩɚɫɩɨɪɬ ɢ ɫɬɚɜɹɬ ɧɚ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ 

ɭɱɟɬ, ɤɚɤ ɨɫɨɛɵɣ ɝɟɧɨɮɨɧɞ (Ɋɨɞɢɧ ɢ ɞɪ., 2009). 

ɉɪɢ ɫɟɥɟɤɰɢɢ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ ɢɫɩɨɥɶɡɭɸɬ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ 

ɤɪɢɬɟɪɢɢ: 

• ɜɵɫɨɤɚɹ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ; 

• ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɛɨɥɟɡɧɹɦ (ɩɭɡɵɪɱɚɬɨɣ ɪɠɚɜɱɢɧɟ, ɤɨɪɧɟɜɨɣ ɝɭɛɤɟ, 
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ɲɸɬɬɟ, ɫɨɫɧɨɜɨɦɭ ɜɟɪɬɭɧɭ ɢ ɞɪ.) ɢ ɜɪɟɞɢɬɟɥɹɦ (ɩɨɞɤɨɪɤɨɜɨɦɭ ɤɥɨɩɭ, ɫɨɫɧɨɜɨɦɭ 

ɩɢɥɢɥɶɳɢɤɭ ɢ ɬ.ɩ.); 

• ɞɨɫɬɚɬɨɱɧɚɹ ɪɟɩɪɨɞɭɤɬɢɜɧɚɹ ɜɨɫɩɪɨɢɡɜɨɞɢɦɨɫɬɶ; 

• ɯɨɪɨɲɚɹ ɮɨɪɦɚ ɫɬɜɨɥɚ ɢ ɜɵɫɨɤɨɟ ɤɚɱɟɫɬɜɨ ɞɪɟɜɟɫɢɧɵ;  

• ɧɟɤɨɬɨɪɵɟ ɞɪɭɝɢɟ ɨɫɨɛɵɟ ɫɜɨɣɫɬɜɚ, ɧɚɩɪɢɦɟɪ ɜɵɫɨɤɚɹ 

ɫɦɨɥɨɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɢɥɢ ɡɚɫɭɯɨɭɫɬɨɣɱɢɜɨɫɬɶ. 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɧɚɫɚɠɞɟɧɢɣ ɩɥɚɧɬɚɰɢɨɧɧɨɝɨ ɬɢɩɚ, ɭɦɟɫɬɧɨ ɩɨɥɭɱɟɧɢɟ 

ɫɨɪɬɨɜ-ɤɥɨɧɨɜ ɢ ɫɨɪɬɨɜ-ɝɢɛɪɢɞɨɜ, ɤɨɬɨɪɵɟ ɪɟɚɥɢɡɭɸɬ ɫɜɨɣ ɜɵɫɨɤɢɣ ɩɨɬɟɧɰɢɚɥ 

ɡɚɱɚɫɬɭɸ ɬɨɥɶɤɨ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɭɫɥɨɜɢɹɯ, ɧɚɩɪɢɦɟɪ ɜɵɫɨɤɨɦ ɚɝɪɨɮɨɧɟ 

(ɐɚɪɟɜ ɢ ɞɪ., 2003). 

ȼ ɥɟɫɧɨɦ ɮɨɧɞɟ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ 369 ɩɥɸɫɨɜɵɯ 

ɞɟɪɟɜɶɟɜ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ, ɢɡ ɤɨɬɨɪɵɯ 42% ɞɟɪɟɜɶɟɜ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ 

ɷɤɫɩɥɭɨɬɚɰɢɨɧɧɵɯ ɥɟɫɚɯ, 1,4% – ɜ ɡɚɤɚɡɧɢɤɟ, 2,2% – ɜ ɥɟɫɚɯ ɫɬɟɩɧɨɣ ɢ 

ɦɚɥɨɥɟɫɢɫɬɨɣ ɝɨɪɧɨɣ ɬɟɪɪɢɬɨɪɢɢ, 11,9% – ɜ ɧɟɪɟɫɬɨɨɯɪɚɧɧɵɯ ɥɟɫɚɯ, 1,1% – 

ɜɨɞɨɨɯɪɚɧɧɵɯ ɥɟɫɚɯ, 18,2% – ɡɟɥɟɧɨɣ ɥɟɫɨɩɚɪɤɨɜɨɣ ɡɨɧɟ, 19,8% – ɜ ɩɥɸɫɨɜɨɦ 

ɧɚɫɚɠɞɟɧɢɢ ȿɧɢɫɟɣɫɤɨɝɨ ɥɟɫɧɢɱɟɫɬɜɚ (ɭɱɚɫɬɤɨɜɨɟ ȿɩɢɲɟɧɫɤɨɟ ɥɟɫɧɢɱɟɫɬɜɨ, 

ɪɚɫɩɨɥɨɠɟɧɨ ɧɚ 18 ɝɚ), 0,3% – ɜ ɡɚɳɢɬɧɵɯ ɩɨɥɨɫɚɯ ɜɞɨɥɶ ɚɜɬɨɞɨɪɨɝɢ, 0,5% – ɜ 

ɥɟɫɚɯ, ɢɦɟɸɳɢɯ ɧɚɭɱɧɨɟ / ɢɫɬɨɪɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ, 2,7% – ɜ ɡɚɩɪɟɬɧɵɯ ɩɨɥɨɫɚɯ 

ɜɞɨɥɶ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ (ɋɜɟɞɟɧɢɹ …, 2012). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚ ɬɟɪɪɢɬɨɪɢɢ 

Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɨɬɫɭɬɫɬɜɭɸɬ ɤɥɨɧɨɜɵɟ ɚɪɯɢɜɵ ɩɥɸɫɨɜɵɯ ɞɟɪɟɜɶɟɜ ɫɨɫɧɵ 

ɨɛɵɤɧɨɜɟɧɧɨɣ, ɢ ɜɫɟ ɩɥɸɫɨɜɵɟ ɞɟɪɟɜɶɹ ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ 

ɞɪɟɜɨɫɬɨɹɯ ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɧɚ ɡɧɚɱɢɬɟɥɶɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɞɪɭɝ ɨɬ ɞɪɭɝɚ. 

ȼ ɂɪɤɭɬɫɤɨɣ ɨɛɥɚɫɬɢ ɟɳɟ ɜ 70-ɯ ɝ. ɛɵɥɢ ɨɪɝɚɧɢɡɨɜɚɧɵ ɥɟɫɨɫɟɦɟɧɧɵɟ 

ɩɥɚɧɬɚɰɢɢ, ɤɭɞɚ ɛɵɥɢ ɜɵɧɟɫɟɧɵ ɩɥɸɫɨɜɵɟ ɞɟɪɟɜɶɹ ɢ ɡɚɥɨɠɟɧɵ ɦɚɬɨɱɧɢɤɢ ɢ 

ɚɪɯɢɜɵ ɤɥɨɧɨɜ ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɰɟɧɧɵɯ ɫɟɥɟɤɰɢɨɧɧɵɯ ɝɟɧɨɬɢɩɨɜ ɢ ɩɨɥɭɱɟɧɢɹ 

ɭɥɭɱɲɟɧɧɨɝɨ ɫɟɦɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. ɂɬɚɤ, ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɥɟɫɨɫɟɦɟɧɧɵɟ 

ɩɥɚɧɬɚɰɢɢ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɩɥɨɳɚɞɢ 73 ɝɚ – ɷɬɨ 

ɩɨɫɬɨɹɧɧɵɟ ɥɟɫɨɫɟɦɟɧɧɵɟ ɭɱɚɫɬɤɢ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ ɜ Ʉɢɪɨɜɫɤɨɦ ɢ 

Ⱥɧɝɚɪɫɤɨɦ ɥɟɫɧɢɱɟɫɬɜɟ (ɓɟɪɛɚɤɨɜ, 2012). 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɡɞɟɫɶ ɭɠɟ ɩɪɨɜɟɞɟɧɵ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɫɟɥɟɤɰɢɨɧɧɵɟ 

ɪɚɛɨɬɵ, ɢ ɫɨɡɞɚɧɵ ɥɟɫɨɫɟɦɟɧɧɵɟ ɩɥɚɧɬɚɰɢɢ 1-ɝɨ ɢ 2-ɝɨ ɩɨɤɨɥɟɧɢɹ, ɤɨɬɨɪɵɟ 

ɹɜɥɹɸɬɫɹ ɩɟɪɫɩɟɤɬɢɜɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɫɟɥɟɤɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫɨɫɧɵ 

ɨɛɵɤɧɨɜɟɧɧɨɣ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɛɢɨɬɟɯɧɨɥɨɝɢɢ ɫɨɦɚɬɢɱɟɫɤɨɝɨ 

ɷɦɛɪɢɨɝɟɧɟɡɚ ɜɵɫɨɤɨɩɪɨɞɭɤɬɢɜɧɵɯ ɢ ɨɛɥɚɞɚɸɳɢɯ ɞɪɭɝɢɦɢ ɰɟɧɧɵɦɢ 

ɫɜɨɣɫɬɜɚɦɢ ɫɨɪɬɨɤɥɨɧɨɜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɫɨɡɞɚɧɢɹ ɢɫɤɭɫɫɬɜɟɧɧɵɯ 

ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɧɵɯ ɧɚɫɚɠɞɟɧɢɣ. 

 

1.4. ɉɨɧɹɬɢɟ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ 

 

Ɇɢɤɪɨɤɥɨɧɚɥɶɧɨɟ ɪɚɡɦɧɨɠɟɧɢɟ ɪɚɫɬɟɧɢɣ – ɜɟɝɟɬɚɬɢɜɧɨɟ ɪɚɡɦɧɨɠɟɧɢɟ ɜ 

ɭɫɥɨɜɢɹɯ in vitro, – ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɱɟɪɟɡ ɨɪɝɚɧɨɝɟɧɟɡ ɢ ɩɭɬɟɦ 

ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ (Ɇɢɬɪɨɮɚɧɨɜɚ ɢ ɞɪ., 2014). 

ɋɨɦɚɬɢɱɟɫɤɢɣ ɷɦɛɪɢɨɝɟɧɟɡ – ɚɫɟɤɫɭɚɥɶɧɵɣ ɫɩɨɫɨɛ ɦɢɤɪɨɤɥɨɧɚɥɶɧɨɝɨ 

ɪɚɡɦɧɨɠɟɧɢɹ, ɩɪɨɰɟɫɫ ɪɟɝɟɧɟɪɚɰɢɢ ɰɟɥɨɝɨ ɪɚɫɬɟɧɢɹ, ɢɞɟɧɬɢɱɧɨɝɨ 

ɦɚɬɟɪɢɧɫɤɨɦɭ ɝɟɧɨɬɢɩɭ, ɢɡ ɨɞɧɨɣ ɫɨɦɚɬɢɱɟɫɤɨɣ ɤɥɟɬɤɢ (Ȼɚɬɵɝɢɧɚ, 1987; 

Ɍɪɟɬɶɹɤɨɜɚ ɢ ɞɪ., 2012), 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 (ɱɟɪɟɡ 

ɮɨɪɦɢɪɨɜɚɧɢɟ ɤɚɥɥɭɫɚ; Ƚɟɧɟɬɢɱɟɫɤɢɟ…, 2012). ɗɬɨ ɫɩɨɫɨɛ ɦɚɫɫɨɜɨɝɨ 

ɬɢɪɚɠɢɪɨɜɚɧɢɹ ɝɟɧɨɬɢɩɨɜ, ɩɨɫɪɟɞɫɬɜɨɦ ɤɨɬɨɪɨɝɨ ɦɨɠɟɬ ɛɵɬɶ ɞɨɫɬɢɝɧɭɬɚ 

ɱɪɟɡɜɵɱɚɣɧɨ ɜɵɫɨɤɚɹ ɱɚɫɬɨɬɚ ɪɟɝɟɧɟɪɚɰɢɢ ɪɚɫɬɟɧɢɣ ɜ ɤɭɥɶɬɭɪɟ in vitro 

(Ɍɪɟɬɶɹɤɨɜɚ ɢ ɞɪ., 2013; Ɇɢɬɪɨɮɚɧɨɜɚ ɢ ɞɪ., 2014). 
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ɂɫɫɥɟɞɨɜɚɧɢɹ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɝɥɭɛɨɤɨɟ ɢɡɭɱɟɧɢɟ ɩɪɨɰɟɫɫɨɜ 

ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɜ ɭɫɥɨɜɢɹɯ in vitro, ɜɟɫɶɦɚ ɚɤɬɭɚɥɶɧɵ, ɬɚɤ ɤɚɤ 

cɨɦɚɬɢɱɟɫɤɢɣ ɷɦɛɪɢɨɝɟɧɟɡ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɭɧɢɤɚɥɶɧɭɸ ɦɨɞɟɥɶɧɭɸ ɫɢɫɬɟɦɭ 

ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɮɚɤɬɨɪɨɜ, ɜɥɢɹɸɳɢɯ 

ɧɚ ɦɨɪɮɨɝɟɧɟɡ ɢ ɪɚɡɜɢɬɢɟ ɡɚɪɨɞɵɲɚ (Ɇɢɬɪɨɮɚɧɨɜɚ ɢ ɞɪ., 2014). ɋ ɩɨɦɨɳɶɸ 

ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɦɨɠɧɨ ɢɡɭɱɚɬɶ ɪɚɡɜɢɬɢɟ ɦɨɪɮɨɝɟɧɟɬɢɱɟɫɤɢɯ 

ɩɪɨɝɪɚɦɦ (ɢɧɞɭɤɰɢɹ, ɩɪɨɥɢɮɟɪɚɰɢɹ, ɞɟɬɟɪɦɢɧɚɰɢɹ ɢ ɞɢɮɮɟɪɟɧɰɢɚɰɢɹ), 

ɩɪɨɜɨɞɢɬɶ ɦɨɥɟɤɭɥɹɪɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ (ɢɡɭɱɟɧɢɟ ɮɭɧɤɰɢɢ ɝɟɧɨɜ) (Ȼɚɪɫɭɤɨɜɚ, 

2011). 

 

1.5. ɂɫɬɨɪɢɹ ɫɨɦɚɬɢɱɟɫɤɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɭ ɯɜɨɣɧɵɯ ɜ Ɋɨɫɫɢɢ 

 

ɉɟɪɜɵɟ ɪɚɫɬɟɧɢɹ-ɪɟɝɟɧɟɪɚɧɬɵ ɭ ɝɨɥɨɫɟɦɟɧɧɵɯ ɱɟɪɟɡ ɫɨɦɚɬɢɱɟɫɤɢɣ 

ɷɦɛɪɢɨɝɟɧɟɡ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɜ 1985 ɝ. Hakman and von Arnold ɭ Picea abies (L.) 

H.Karst. ɢ Larix deciduas Mill.  (Klimaszewska, D. R. Smith, 1997). Ⱦɨ ɧɚɫɬɨɹɳɟɝɨ 

ɜɪɟɦɟɧɢ, ɪɟɝɟɧɟɪɚɰɢɹ ɪɚɫɬɟɧɢɣ ɩɨɫɪɟɞɫɬɜɨɦ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɭ 

ɯɜɨɣɧɵɯ ɩɨɥɭɱɟɧɚ ɭ 27 ɜɢɞɨɜ ɪɨɞɚ Pinus (Pullman, Bucalo, 2014), ɭ 11 ɜɢɞɨɜ 

ɪɨɞɚ Picea, ɭ 4 ɜɢɞɨɜ ɢ 2 ɝɢɛɪɢɞɨɜ ɪɨɞɚ Abies, ɭ 6 ɜɢɞɨɜ ɢ ɝɢɛɪɢɞɨɜ ɪɨɞɚ Larix, 

ɚ ɬɚɤɠɟ ɭ Pseudotsuga menziesii (Mirb.) Franco (Klimaszewska, Cyr, 2002). 

Ɋɚɛɨɬɵ ɩɨ ɫɨɦɚɬɢɱɟɫɤɨɦɭ ɷɦɛɪɢɨɝɟɧɟɡɭ ɯɜɨɣɧɵɯ ɜ Ɋɨɫɫɢɢ ɧɚɱɚɥɢɫɶ ɜ 

ɤɨɧɰɟ 80-ɯ ɝɝ. ɩɪɨɲɥɨɝɨ ɜɟɤɚ ɜ ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝɫɤɨɦ ɧɚɭɱɧɨ-

ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɦ ɢɧɫɬɢɬɭɬɟ ɥɟɫɧɨɝɨ ɯɨɡɹɣɫɬɜɚ. Ʉɨɥɥɟɤɬɢɜ ɭɱɟɧɵɯ ɜɨ ɝɥɚɜɟ ɫ 

ɤɚɧɞ. ɛɢɨɥ. ɧɚɭɤ Ƚ.Ⱥ. ɒɢɪɹɟɜɨɣ ɡɚɧɢɦɚɥɫɹ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ ɤɥɨɧɚɥɶɧɨɝɨ 

ɦɢɤɪɨɪɚɡɦɧɨɠɟɧɢɹ ɟɥɢ ɟɜɪɨɩɟɣɫɤɨɣ, ɜ ɬɨɦ ɱɢɫɥɟ, ɧɚ ɨɫɧɨɜɟ ɫɨɦɚɬɢɱɟɫɤɨɝɨ 

ɷɦɛɪɢɨɝɟɧɟɡɚ ɬɤɚɧɟɣ ɡɢɝɨɬɢɱɟɫɤɨɝɨ ɡɚɪɨɞɵɲɚ (ɒɚɛɭɧɢɧ, 2014). ɂɫɫɥɟɞɨɜɚɧɢɹ 

ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɭ ɯɜɨɣɧɵɯ ɜ Ɋɨɫɫɢɢ ɲɥɢ ɜ ɧɨɝɭ ɫ ɪɚɛɨɬɚɦɢ 

ɜɟɞɭɳɢɯ ɡɚɪɭɛɟɠɧɵɯ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ. Ɂɚ ɤɨɪɨɬɤɢɣ ɫɪɨɤ ɛɵɥɢ ɞɨɫɬɢɝɧɭɬɵ 

ɡɧɚɱɢɬɟɥɶɧɵɟ ɭɫɩɟɯɢ (Ȼɨɠɤɨɜ ɢ ɞɪ., 1992; ɒɢɪɹɟɜɚ ɢ ɞɪ., 1992), ɩɨɥɭɱɟɧɨ 

ɚɜɬɨɪɫɤɨɟ ɫɜɢɞɟɬɟɥɶɫɬɜɨ ɧɚ ɢɡɨɛɪɟɬɟɧɢɟ (ɉɚɬ., 1992), ɭɫɩɟɲɧɨ ɡɚɳɢɳɟɧɚ 

ɞɢɫɫɟɪɬɚɰɹ ɤɚɧɞɢɞɚɬɚ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɧɚɭɤ (Ȼɨɠɤɨɜ, 1994). ɉɪɨɜɟɞɟɧɧɚɹ ɪɚɛɨɬɚ 
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ɹɜɢɥɚɫɶ ɩɟɪɜɵɦ ɨɩɵɬɨɦ ɭɫɩɟɲɧɨɣ ɚɞɚɩɬɚɰɢɢ ɫɨɦɚɬɢɱɟɫɤɢɯ ɩɪɨɪɨɫɬɤɨɜ ɟɥɢ 

ɨɛɵɤɧɨɜɟɧɧɨɣ in vivo ɞɥɹ ɫɟɜɟɪɧɵɯ ɪɟɝɢɨɧɨɜ (Ȼɨɠɤɨɜ, 1994). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 

ɪɚɛɨɬɚ ɛɵɥɚ ɜɵɩɨɥɧɟɧɚ ɧɚ ɜɵɫɨɤɨɦ ɦɟɠɞɭɧɚɪɨɞɧɨɦ ɭɪɨɜɧɟ ɢ ɹɜɢɥɚɫɶ 

ɩɢɨɧɟɪɧɨɣ ɞɥɹ ɞɟɥɚɸɳɟɣ ɩɟɪɜɵɟ ɲɚɝɢ, ɥɟɫɧɨɣ ɛɢɨɬɟɯɧɨɥɨɝɢɢ Ɋɨɫɫɢɢ. 

Ɋɟɡɭɥɶɬɚɬɚɦɢ ɪɚɛɨɬɵ ɧɟ ɬɨɥɶɤɨ ɛɵɥɢ ɩɨɞɬɜɟɪɠɞɟɧɵ ɜɵɞɜɢɧɭɬɵɟ ɡɚɪɭɛɟɠɧɵɦɢ 

ɤɨɥɥɟɝɚɦɢ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ, ɧɨ ɢ ɩɨɥɭɱɟɧɵ ɧɨɜɵɟ ɞɚɧɧɵɟ, ɩɨɫɥɭɠɢɜɲɢɟ 

ɨɫɧɨɜɨɣ ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. 

ȼ ɷɬɨ ɠɟ ɜɪɟɦɹ ɜɵɲɥɚ ɫɬɚɬɶɹ ȼ.ɂ. Ⱦɨɥɝɨɥɢɤɨɜɚ ɢ ɂ.ɂ. ɉɨɩɢɜɲɟɝɨ (1992) 

ɫ ɨɛɫɭɠɞɟɧɢɟɦ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɫɬɨɪɨɧ ɢ ɧɟɞɨɫɬɚɬɤɨɜ ɤɥɨɧɨɜɨɣ ɫɟɥɟɤɰɢɢ ɟɥɢ. ȼ 

ɱɚɫɬɧɨɫɬɢ ɫɪɟɞɢ ɧɟɞɨɫɬɚɬɤɨɜ ɚɜɬɨɪɵ ɭɤɚɡɵɜɚɥɢ ɧɚ ɧɢɡɤɢɣ ɭɪɨɜɟɧɶ 

ɧɚɫɥɟɞɭɟɦɨɫɬɢ ɰɟɧɧɵɯ ɩɪɢɡɧɚɤɨɜ (10...20%) ɩɨɫɚɞɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, 

ɩɨɥɭɱɟɧɧɨɝɨ ɱɟɪɟɡ ɫɨɦɚɬɢɱɟɫɤɢɣ ɷɦɛɪɢɨɝɟɧɟɡ. Ɉɞɧɚɤɨ ɡɚ ɪɭɛɟɠɨɦ ɪɚɛɨɬɵ ɉ.ȼ. 

Ȼɨɠɤɨɜɚ ɢ ɟɝɨ ɤɨɥɥɟɝ ɛɵɥɢ ɡɚɦɟɱɟɧɵ ɢ ɩɨɥɭɱɢɥɢ ɜɵɫɨɤɭɸ ɨɰɟɧɤɭ. Ɍɚɦ 

ɬɟɯɧɨɥɨɝɢɹ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɞɥɹ ɪɚɡɦɧɨɠɟɧɢɹ ɢ ɫɨɯɪɚɧɟɧɢɹ 

ɯɜɨɣɧɵɯ ɜɢɞɨɜ ɪɚɡɜɢɜɚɥɚɫɶ ɞɨɜɨɥɶɧɨ ɢɧɬɟɧɫɢɜɧɨ, ɜ ɧɟɤɨɬɨɪɵɯ ɫɬɪɚɧɚɯ ɛɵɥɢ 

ɩɪɢɧɹɬɵ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɟ ɩɪɨɝɪɚɦɦɵ ɩɨ ɩɪɨɜɟɞɟɧɢɸ ɦɟɪɨɩɪɢɹɬɢɣ ɜ ɷɬɨɦ 

ɧɚɩɪɚɜɥɟɧɢɢ ɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ. Ʉɨɝɞɚ ɜ 90-ɟ ɝɨɞɵ ɪɚɛɨɬɵ 

ɩɨ ɫɨɦɚɬɢɱɟɫɤɨɦɭ ɷɦɛɪɢɨɝɟɧɟɡɭ ɭ ɯɜɨɣɧɵɯ ɜ Ɋɨɫɫɢɢ ɩɪɟɤɪɚɬɢɥɢɫɶ, ɉ.ȼ. 

Ȼɨɠɤɨɜ ɩɪɨɞɨɥɠɢɥ ɫɜɨɢ ɞɚɥɶɧɟɣɲɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɭɠɟ ɜ ɤɚɱɟɫɬɜɟ ɩɪɨɮɟɫɫɨɪɚ 

ɒɜɟɞɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ (Swedish University of 

Agricultural Sciences).  

Ɋɚɛɨɬɵ ɩɨ ɫɨɦɚɬɢɱɟɫɤɨɦɭ ɷɦɛɪɢɨɝɟɧɟɡɭ ɯɜɨɣɧɵɯ ɜ Ɋɨɫɫɢɢ ɜɨɡɨɛɧɨɜɢɥɢɫɶ 

ɜ ɧɚɱɚɥɟ XXI ɜɟɤɚ ɜ 2003 ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɟ ɜ ɂɧɫɬɢɬɭɬɟ ɥɟɫɚ ɢɦ. ȼ.ɇ. ɋɭɤɚɱɟɜɚ 

ɋɈ ɊȺɇ ɩɨɞ ɪɭɤɨɜɨɞɫɬɜɨɦ ɞ-ɪ ɛɢɨɥ. ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪɚ ɂ.ɇ. Ɍɪɟɬɶɹɤɨɜɨɣ ɢ 

ɩɨɡɠɟ ɫ 2011 ɝ. ɜ ɥɚɛɨɪɚɬɨɪɢɢ ȻɋɏɢɅɄ ɄɪɚɫȽȺɍ ɝ. ɩɨɞ ɪɭɤɨɜɨɞɫɬɜɨɦ ɤɚɧɞ. 

ɛɢɨɥ. ɧɚɭɤ ɇ.ȿ. ɇɨɫɤɨɜɨɣ. Ɂɚ ɝɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɵɥɢ ɢɧɞɭɰɢɪɨɜɚɧɵ 

ɫɨɦɚɬɢɱɟɫɤɢɟ ɡɚɪɨɞɵɲɢ ɭ ɥɢɫɬɜɟɧɧɢɰɵ ɫɢɛɢɪɫɤɨɣ (Ȼɟɥɨɪɭɫɫɨɜɚ, Ɍɪɟɬɶɹɤɨɜɚ, 

2008; Ɍɪɟɬɶɹɤɨɜɚ ɢ ɞɪ., 2012), ɥɢɫɬɜɟɧɧɢɰɵ Ƚɦɟɥɢɧɚ ɢ ɥɢɫɬɜɟɧɧɢɰɵ ɋɭɤɚɱɟɜɚ 

(Ȼɚɪɫɭɤɨɜɚ, 2011; Ɍɪɟɬɶɹɤɨɜɚ ɢ ɞɪ., 2012), ɤɟɞɪɚ ɫɢɛɢɪɫɤɨɝɨ (Ɍɪɟɬɶɹɤɨɜɚ, 

ɂɠɛɨɥɞɢɧɚ, 2009; Ɍɪɟɬɶɹɤɨɜɚ ɢ ɞɪ., 2013), ɟɥɢ ɚɹɧɫɤɨɣ (Ɍɪɟɬɶɹɤɨɜɚ ɢ ɞɪ., 2009) 

https://www.researchgate.net/institution/Swedish_University_of_Agricultural_Sciences
https://www.researchgate.net/institution/Swedish_University_of_Agricultural_Sciences
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ɢ ɤɟɞɪɨɜɨɝɨ ɫɬɥɚɧɢɤɚ (ɇɨɫɤɨɜɚ ɢ ɞɪ., 2012; Ɍɪɟɬɶɹɤɨɜɚ, ɒɭɜɚɟɜ, 2015), ɫɨɫɧɵ 

ɨɛɵɤɧɨɜɟɧɧɨɣ (ɇɨɫɤɨɜɚ, 2013), ɩɢɯɬɵ ɫɢɛɢɪɫɤɨɣ (Ȼɚɠɢɧɚ, 2012). 

 

1.6. ɉɪɨɝɪɚɦɦɚ ɦɧɨɝɨɫɨɪɬɨɜɨɝɨ ɥɟɫɨɜɨɞɫɬɜɚ (MVF) ɤɚɤ 
ɦɟɠɞɭɧɚɪɨɞɧɵɣ ɨɩɵɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɨɦɚɬɢɱɟɫɤɝɨ 

ɷɦɛɪɢɨɝɟɧɟɡɚ ɜ ɥɟɫɧɨɦ ɯɨɡɹɣɫɬɜɟ 

 

ɋɨɦɚɬɢɱɟɫɤɢɣ ɷɦɛɪɢɨɝɟɧɟɡ, ɤɚɤ ɫɩɨɫɨɛ ɪɚɡɦɧɨɠɟɧɢɹ ɤɨɦɦɟɪɱɟɫɤɢ 

ɜɚɠɧɵɯ ɯɜɨɣɧɵɯ ɜɢɞɨɜ, ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ ɧɟɨɝɪɚɧɢɱɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɝɟɧɟɬɢɱɟɫɤɢ ɢɞɟɧɬɢɱɧɵɯ ɞɟɪɟɜɶɟɜ ɢ ɫɥɭɠɢɬ ɤɥɸɱɟɜɨɣ ɬɟɯɧɨɥɨɝɢɟɣ MVF ɱɟɪɟɡ 

ɫɨɡɞɚɧɢɟ ɥɟɫɨɧɚɫɚɠɞɟɧɢɣ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɫɩɵɬɚɧɧɵɯ ɫɨɪɬɨɤɥɨɧɨɜ. ȼ 

ɪɟɡɭɥɶɬɚɬɟ ɩɪɢɦɟɧɟɧɢɹ ɷɬɨɣ ɛɢɨɬɟɯɧɨɥɨɝɢɢ ɜ ɩɪɨɝɪɚɦɦɟ MVF ɦɨɠɧɨ ɞɨɫɬɢɱɶ 

ɝɨɪɚɡɞɨ ɛɨɥɶɲɟɝɨ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɢɫɯɨɞɧɵɯ ɝɟɧɨɬɢɩɨɜ, ɱɟɦ 

ɷɬɨ ɜɨɡɦɨɠɧɨ ɬɪɚɞɢɰɢɨɧɧɵɦɢ ɦɟɬɨɞɚɦɢ ɪɚɡɦɧɨɠɟɧɢɹ ɞɪɟɜɟɫɧɵɯ, ɩɪɢ ɷɬɨɦ 

ɫɬɚɧɨɜɢɬɫɹ ɜɨɡɦɨɠɧɵɦ ɞɨɫɬɢɝɧɭɬɶ ɩɨɜɵɲɟɧɢɹ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɥɟɫɨɜ ɫ 

ɩɨɦɨɳɶɸ ɫɨɛɫɬɜɟɧɧɵɯ, ɚ ɧɟ ɜɜɟɞɟɧɢɟɦ ɱɭɠɟɪɨɞɧɵɯ ɝɟɧɨɜ. MVF – ɛɵɫɬɪɵɣ ɢ 

ɝɢɛɤɢɣ ɦɟɬɨɞ ɩɨɥɭɱɟɧɢɹ ɩɪɨɜɟɪɟɧɧɵɯ ɫɨɪɬɨɜ ɞɟɪɟɜɶɟɜ, ɤɨɬɨɪɵɟ ɯɨɪɨɲɨ 

ɩɨɞɯɨɞɹɬ ɤ ɢɡɦɟɧɹɸɳɢɦɫɹ ɭɫɥɨɜɢɹɦ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɢɡɦɟɧɟɧɢɹɦ ɰɟɥɟɣ 

ɩɪɨɞɭɤɬɚ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɭɩɪɚɜɥɹɬɶ ɝɟɧɟɬɢɱɟɫɤɢɦ ɪɚɡɧɨɨɛɪɚɡɢɟɦ ɞɟɪɟɜɶɟɜ ɜ 

ɥɟɫɨɧɚɫɚɠɞɟɧɢɹɯ (Park, 2010; Park, Adams, 2014).  

Ɇɟɠɞɭɧɚɪɨɞɧɵɣ ɨɩɵɬ ɩɪɢɦɟɧɟɧɢɹ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɜ 

ɩɪɨɩɪɨɝɪɚɦɦɚɯ ɥɟɫɨɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɢ ɩɥɚɧɬɚɰɢɨɧɧɨɝɨ ɥɟɫɨɜɵɪɚɳɢɜɚɧɢɹ 

ɧɚɫɱɢɬɵɜɚɟɬ ɛɨɥɟɟ 20 ɥɟɬ. Ɂɚ ɷɬɢ ɝɨɞɵ ɛɵɥɢ ɞɨɫɬɢɝɧɭɬɵ ɡɧɚɱɢɬɟɥɶɧɵɟ ɭɫɩɟɯɢ. 

ȼ Ȼɪɚɡɢɥɢɢ ɜɵɫɨɤɨɩɪɨɞɭɤɬɢɜɧɵɟ ɩɥɚɧɬɚɰɢɢ ɷɜɤɚɥɢɩɬɚ, ɫɨɡɞɚɧɧɵɟ ɧɚ ɨɫɧɨɜɟ 

ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɢ ɡɚɧɢɦɚɸɳɢɟ ɜɫɟɝɨ 2% ɨɬ ɬɟɪɪɢɬɨɪɢɢ ɜɫɟɯ 

ɤɭɥɶɬɭɪɧɵɯ ɧɚɫɚɠɞɟɧɢɣ, ɞɚɸɬ 60% ɨɬ ɨɛɳɟɝɨ ɨɛɴɟɦɚ ɜɫɟɣ ɡɚɝɨɬɚɜɥɢɜɚɟɦɨɣ ɜ 

ɫɬɪɚɧɟ ɞɪɟɜɟɫɢɧɵ. ȼ ɑɢɥɢ ɢ ɇɨɜɨɣ Ɂɟɥɚɧɞɢɢ ɩɨɞɨɛɧɵɟ ɩɥɚɧɬɚɰɢɢ ɫɨɫɧɵ 

ɥɭɱɢɫɬɨɣ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ 1/5 ɩɥɨɳɚɞɢ ɥɟɫɧɵɯ ɭɝɨɞɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɬ 

ɩɪɨɢɡɜɨɞɫɬɜɨ ɞɪɟɜɟɫɢɧɵ ɛɨɥɟɟ ɱɟɦ ɧɚ 90% ɨɬ ɨɛɳɟɝɨ ɨɛɴɟɦɚ (Sedjo, 1999 ɰɢɬ. 

ɩɨ Celestino et al., 2013). ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɜɫɟ ɫɭɳɟɫɬɜɭɸɳɢɟ ɥɟɫɧɵɟ 
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ɩɥɚɧɬɚɰɢɢ ɜ ɦɢɪɟ ɡɚɧɢɦɚɸɬ ɬɨɥɶɤɨ 5% ɨɬ ɜɫɟɣ ɩɥɨɳɚɞɢ, ɩɨɤɪɵɬɨɣ ɥɟɫɚɦɢ, ɧɨ 

ɩɪɢ ɷɬɨɦ ɡɚɝɨɬɨɜɤɚ ɤɪɭɝɥɨɝɨ ɥɟɫɚ ɧɚ ɷɬɢɯ ɩɥɚɧɬɚɰɢɹɯ ɭɠɟ ɫɨɫɬɚɜɥɹɟɬ 35% ɨɬ 

ɜɫɟɣ ɡɚɝɨɬɚɜɥɢɜɚɟɦɨɣ ɞɪɟɜɟɫɢɧɵ ɧɚ ɦɢɪɨɜɨɦ ɪɵɧɤɟ (Celestino et al., 2013). 

ɉɪɨɝɪɚɦɦɚ MVF ɜɨɫɬɪɟɛɨɜɚɧɚ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɜɨ ɜɫɟɯ ɛɨɝɚɬɵɯ ɥɟɫɧɵɦɢ 

ɡɚɩɚɫɚɦɢ ɫɬɪɚɧ, ɩɪɨɢɡɜɨɞɹɳɢɯ ɞɪɟɜɟɫɢɧɭ ɧɚ ɷɤɫɩɨɪɬ ɢ ɦɧɨɝɢɦɢ ɞɪɭɝɢɦɢ. ɗɬɨ: 

Ʉɚɧɚɞɚ, ɋɒȺ, Ɏɪɚɧɰɢɹ, Ɏɢɧɥɹɧɞɢɹ, Ȼɪɚɡɢɥɢɹ, ɂɧɞɢɹ, Ʉɢɬɚɣ, ɂɫɩɚɧɢɹ ɢ ɞɪ. 

Ɋɟɚɥɢɡɚɰɢɹ ɟɟ ɜ ɪɚɡɧɵɯ ɫɬɪɚɧɚɯ ɧɚɯɨɞɢɬɫɹ ɧɚ ɪɚɡɧɵɯ ɭɪɨɜɧɹɯ: ɪɚɡɪɚɛɨɬɤɚ, 

ɬɟɫɬɢɪɨɜɚɧɢɟ (BioForest ɢ GenFor, ɑɢɥɢ, Ʉɚɪɬɟɪ-ɏɨɥɬ ɏɚɪɜɢ, Ɋɭɛɢɤɨɧ ɢ 

Rayonier, ɇɨɜɚɹ Ɂɟɥɚɧɞɢɹ, JD ɂɪɜɢɧɝ, Ʉɚɧɚɞɚ), ɜɧɟɞɪɟɧɢɟ (SweTree 

Technologies, ɒɜɟɰɢɹ), ɤɨɦɦɟɪɰɢɚɥɢɡɚɰɢɹ. Ɍɚɤ ɤɨɦɩɚɧɢɢ Cellfor (Ʉɚɧɚɞɚ) ɢ 

ArborGen (ɋɒȺ) ɢɦɟɸɬ ɦɢɥɥɢɨɧɧɵɟ ɩɪɨɞɚɠɢ ɷɥɢɬɧɵɯ ɫɚɠɟɧɰɟɜ ɢ ɩɨɥɭɱɚɸɬ 

ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɭɸ ɞɪɟɜɟɫɢɧɭ ɧɚ ɩɪɨɦɵɲɥɟɧɧɵɯ ɰɟɥɟɜɵɯ ɩɥɚɧɬɚɰɢɹɯ 

(Celestino et al., 2013).  

Ʉɨɦɦɟɪɱɟɫɤɢɣ ɢɧɬɟɪɟɫ ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɝɪɚɦɦɵ ɩɪɢɜɨɞɢɬ ɤ 

ɨɛɴɟɞɢɧɟɧɢɸ ɱɚɫɬɧɵɯ ɛɢɨɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɤɨɦɩɚɧɢɣ ɢ ɤɥɚɫɫɢɱɟɫɤɢɯ ɥɟɫɧɵɯ 

ɤɨɪɩɨɪɚɰɢɣ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɤɪɭɩɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɜɤɥɸɱɚɸɳɢɯ ɪɚɡɥɢɱɧɵɟ 

ɫɬɪɭɤɬɭɪɧɵɟ ɩɨɞɪɚɡɞɟɥɟɧɢɹ: ɥɚɛɨɪɚɬɨɪɢɢ, ɥɟɫɧɵɟ ɯɨɡɹɣɫɬɜɚ, ɩɪɨɦɵɲɥɟɧɧɵɟ 

ɩɪɟɞɩɪɢɹɬɢɹ, ɢɧɫɬɢɬɭɬɵ ɭɩɪɚɜɥɟɧɢɹ ɛɢɡɧɟɫɨɦ ɢ ɞɪ. ɉɪɢɦɟɪɨɦ ɦɨɠɟɬ ɫɥɭɠɢɬɶ 

ɤɨɦɩɚɧɢɹ ArborGen, ɩɨɞɩɢɫɚɜɲɚɹ ɫɨɝɥɚɲɟɧɢɟ ɨɛ ɨɛɴɟɞɢɧɟɧɢɢ ɫ International 

Paper, MeadWestvaco ɢ Weyerhaeuser ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɬɟɫɬɢɪɨɜɚɧɢɹ 

ɭɥɭɱɲɟɧɧɵɯ ɫɨɪɬɨɜ ɫɨɫɧɵ ɥɚɞɚɧɧɨɣ (Celestino et al., 2013). 

 

1.7. Ɉɫɨɛɟɧɧɨɫɬɢ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɭ ɯɜɨɣɧɵɯ 

 

ȼ ɤɚɱɟɫɬɜɟ ɷɤɫɩɥɚɧɬɨɜ ɞɥɹ ɢɧɞɭɤɰɢɢ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɭ 

ɯɜɨɣɧɵɯ ɢɫɩɨɥɶɡɭɸɬ ɡɪɟɥɵɟ ɢ ɧɟɡɪɟɥɵɟ ɡɚɪɨɞɵɲɢ ɢ ɢɯ ɨɬɞɟɥɶɧɵɟ ɨɪɝɚɧɵ 

(ɫɟɦɹɞɨɥɢ ɢ ɝɢɩɨɤɨɬɢɥɶ), ɦɟɝɚɝɚɦɟɬɨɮɢɬɵ, ɯɜɨɹ ɦɨɥɨɞɵɯ ɪɚɫɬɟɧɢɣ, ɫɟɝɦɟɧɬɵ 

ɜɟɝɟɬɚɬɢɜɧɵɯ ɩɨɛɟɝɨɜ ɜɡɪɨɫɥɵɯ ɞɟɪɟɜɶɟɜ.  

Ɂɚ ɝɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɫɨɦɚɬɢɱɟɫɤɢɣ ɷɦɛɪɢɨɝɟɧɟɡ ɭ 

ɯɜɨɣɧɵɯ, ɩɨɥɭɱɟɧɧɵɣ ɢɡ ɫɟɦɹɧ, ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɧɢɡɤɨɣ ɱɚɫɬɨɬɨɣ ɯɢɦɟɪ ɢ 
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ɨɝɪɚɧɢɱɟɧɧɵɦ ɭɪɨɜɧɟɦ ɫɨɦɚɤɥɨɧɚɥɶɧɨɣ ɢɡɦɟɧɱɢɜɨɫɬɢ (Solís-Ramos et al., 

2012), ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɪɟɝɟɧɟɪɢɪɨɜɚɬɶ ɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɫɬɟɧɢɣ ɩɨ 

ɫɪɚɜɧɟɧɢɸ ɫ ɨɪɝɚɧɨɝɟɧɟɡɨɦ, ɢ ɩɨɷɬɨɦɭ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɩɪɢɜɥɟɤɚɬɟɥɶɧɵɦ ɞɥɹ 

ɦɢɤɪɨɤɥɨɧɚɥɶɧɨɝɨ ɪɚɡɦɧɨɠɟɧɢɹ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɫɩɨɫɨɛɧɨɫɬɶ ɤ 

ɫɨɦɚɬɢɱɟɫɤɨɦɭ ɷɦɛɪɢɨɝɟɧɟɡɭ ɩɟɪɟɞɚɟɬɫɹ ɩɨ ɦɚɬɟɪɢɧɫɤɨɣ ɥɢɧɢɢ (Niskanen, 

2013). ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɢɫɩɨɥɶɡɭɹ ɫɟɦɹɩɨɱɤɢ ɝɟɧɨɬɢɩɨɜ, ɫɩɨɫɨɛɧɵɯ ɤ 

ɫɨɦɚɬɢɱɟɫɤɨɦɭ ɷɦɛɪɢɨɝɟɧɟɡɭ ɜ ɤɚɱɟɫɬɜɟ ɪɟɰɢɩɢɟɧɬɨɜ, ɦɨɠɧɨ ɭɜɟɥɢɱɢɜɚɬɶ 

ɛɢɨɥɨɝɢɱɟɫɤɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɜɵɫɨɤɨɩɪɨɞɭɤɬɢɜɧɵɯ ɥɟɫɧɵɯ ɩɥɚɧɬɚɰɢɣ. Ʉɪɨɦɟ 

ɬɨɝɨ, ɷɦɛɪɢɨɝɟɧɧɵɟ ɦɚɫɫɵ, ɩɨɥɭɱɟɧɧɵɟ ɩɭɬɟɦ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ, 

ɦɨɠɧɨ ɩɨɞɜɟɪɝɚɬɶ ɝɟɧɟɬɢɱɟɫɤɨɣ ɬɪɚɧɫɮɨɪɦɚɰɢɢ, ɚ ɬɚɤ ɠɟ ɫɨɯɪɚɧɹɬɶ ɜ 

ɤɪɢɨɝɟɧɧɨɣ ɫɪɟɞɟ ɜ ɬɟɱɟɧɢɟ ɞɥɢɬɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɛɟɡ ɭɳɟɪɛɚ ɞɥɹ ɢɯ 

ɪɟɝɟɧɟɪɚɰɢɨɧɧɵɯ ɫɩɨɫɨɛɧɨɫɬɟɣ (Solís-Ramos et al., 2012). 

 

1.7.1. ɗɬɚɩɵ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ 

 

ɋɨɦɚɬɢɱɟɫɤɢɣ ɷɦɛɪɢɨɝɟɧɟɡ ɭ ɯɜɨɣɧɵɯ ɩɪɨɯɨɞɢɬ ɜ ɧɟɫɤɨɥɶɤɨ ɷɬɚɩɨɜ (Lelu-

Walter et al., 2008; Patent, 2011; Farias-Soares et al., 2014): 

 ɢɧɢɰɢɚɰɢɹ – ɨɛɪɚɡɨɜɚɧɢɟ ɷɦɛɪɢɨɝɟɧɧɵɯ ɤɭɥɶɬɭɪ ɢɡ ɷɤɫɩɥɚɧɬɨɜ ɧɚ 

ɩɢɬɚɬɟɥɶɧɵɯ ɫɪɟɞɚɯ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɪɟɝɭɥɹɬɨɪɨɜ ɪɨɫɬɚ ɪɚɫɬɟɧɢɣ. ɋɬɚɞɢɹ 

ɡɚɜɟɪɲɚɟɬɫɹ ɮɨɪɦɢɪɨɜɚɧɢɟɦ ɷɦɛɪɢɨɝɟɧɧɨɣ ɬɤɚɧɢ, ɞɟɦɨɧɫɬɪɢɪɭɸɳɟɣ ɜɢɞɢɦɵɣ 

ɪɨɫɬ ɢ ɫɨɫɬɨɹɳɟɣ ɢɡ ɨɬɞɟɥɶɧɵɯ ɤɥɟɬɨɤ ɢ ɤɥɟɬɨɱɧɵɯ ɚɝɪɟɝɚɬɨɜ 

ɩɪɨɷɦɛɪɢɨɧɚɥɶɧɵɯ ɫɬɪɭɤɬɭɪ (PȿɆ I – PȿɆ III ), ɚ ɬɚɤɠɟ, ɪɚɧɧɢɯ ɫɨɦɚɬɢɱɟɫɤɢɯ 

ɡɚɪɨɞɵɲɟɣ; 

 ɩɪɨɥɢɮɟɪɚɰɢɹ – ɫɨɯɪɚɧɟɧɢɟ ɧɟɩɪɟɪɵɜɧɨɝɨ ɪɨɫɬɚ ɢ ɪɚɡɦɧɨɠɟɧɢɹ 

ɷɦɛɪɢɨɝɟɧɧɵɯ ɦɚɫɫ (ɭɜɟɥɢɱɟɧɢɟ ɫɜɟɠɟɣ ɦɚɫɫɵ). ɉɪɨɥɢɮɟɪɚɰɢɹ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ 

ɮɨɪɦɢɪɨɜɚɧɢɟɦ ɧɟɩɪɟɪɵɜɧɨ ɪɚɫɬɭɳɢɯ ɷɦɛɪɢɨɝɟɧɧɵɯ ɦɚɫɫ ɢ ɫɬɚɧɨɜɥɟɧɢɟɦ 

ɫɬɚɛɢɥɶɧɵɯ ɷɦɛɪɢɨɝɟɧɧɵɯ ɥɢɧɢɣ. ɗɦɛɪɢɨɝɟɧɧɵɟ ɦɚɫɫɵ (ɗɆ) ɦɨɝɭɬ ɫɨɫɬɨɹɬɶ 

ɢɡ ɩɪɨɷɦɛɪɢɨɧɚɥɶɧɵɯ ɫɬɪɭɤɬɭɪ (PȿɆ) ɢ/ɢɥɢ ɝɥɨɛɭɥ ɫɨɦɚɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ. 

ɇɚ ɷɬɨɦ ɷɬɚɩɟ ɫɨɯɪɚɧɟɧɢɟ ɷɦɛɪɢɨɝɟɧɧɵɯ ɥɢɧɢɣ ɜɨɡɦɨɠɧɨ ɩɭɬɟɦ 
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ɤɪɢɨɤɨɧɫɟɪɜɚɰɢɢ ɜ ɠɢɞɤɨɦ ɚɡɨɬɟ (Kartha et al., 1988) ɢɥɢ ɬɪɚɧɫɩɥɚɧɬɚɰɢɹɦɢ ɧɚ 

ɫɜɟɠɢɟ ɫɪɟɞɵ. 

 ɩɪɟɤɭɥɶɬɢɜɢɪɨɜɚɧɢɟ – ɞɥɹ ɭɫɢɥɟɧɢɹ ɩɟɪɟɯɨɞɚ PȿɆ III  ɤ ɪɚɧɧɢɦ 

ɝɥɨɛɭɥɹɪɧɵɦ ɡɚɪɨɞɵɲɚɦ (ɬɪɟɛɭɟɬɫɹ ɞɥɹ ɤɭɥɶɬɭɪ ɧɟ ɜɫɟɯ ɜɢɞɨɜ ɯɜɨɣɧɵɯ, 

ɧɚɩɪɢɦɟɪ, ɞɥɹ Araucaria angustifolia (Bertol.) Kuntze; Farias-Soares et al., 2014); 

 ɫɢɧɯɪɨɧɢɡɚɰɢɹ – ɩɪɟɤɪɚɳɟɧɢɟ ɩɪɨɥɢɮɟɪɚɰɢɢ ɢ ɧɚɤɨɩɥɟɧɢɟ ɝɥɨɛɭɥ 

ɫɨɦɚɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ; 

 ɫɨɡɪɟɜɚɧɢɟ – ɪɚɡɜɢɬɢɟ ɧɟɡɪɟɥɵɯ ɫɨɦɚɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ ɜ 

ɩɪɨɰɟɫɫɟ ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ ɫ ɮɨɪɦɢɪɨɜɚɧɢɟɦ ɫɟɦɹɞɨɥɟɣ, ɝɢɩɨɤɨɬɢɥɹ, ɬɨɱɟɤ 

ɪɨɫɬɚ ɩɨɛɟɝɚ ɢ ɤɨɪɧɹ; 

 ɩɨɫɬ-ɫɨɡɪɟɜɚɧɢɟ – ɱɚɫɬɢɱɧɨɟ ɜɵɫɭɲɢɜɚɧɢɟ ɫɟɦɹɞɨɥɶɧɵɯ 

ɫɨɦɚɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ, ɩɪɟɞɲɟɫɬɜɭɸɳɟɟ ɩɪɨɪɚɫɬɚɧɢɸ, ɱɬɨɛɵ ɫɧɢɡɢɬɶ 

ɫɨɞɟɪɠɚɧɢɟ ɜɨɞɵ ɞɥɹ ɡɚɜɟɪɲɟɧɢɹ ɩɪɨɰɟɫɫɚ ɫɨɡɪɟɜɚɧɢɹ; 

 ɩɪɨɪɚɫɬɚɧɢɟ ɫɨɦɚɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ ɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɜ ɪɚɫɬɟɧɢɹ 

– ɧɚɱɢɧɚɟɬɫɹ ɫ ɪɨɫɬɚ ɪɚɫɬɹɠɟɧɢɟɦ ɡɚɪɨɞɵɲɟɜɨɝɨ ɤɨɪɟɲɤɚ ɢ ɩɨɛɟɝɚ ɢ 

ɡɚɜɟɪɲɚɟɬɫɹ ɪɚɡɜɢɬɢɟɦ ɤɨɪɧɟɜɨɣ ɫɢɫɬɟɦɵ, ɭɞɥɢɧɟɧɢɟɦ ɷɩɢɤɨɬɢɥɹ ɢ ɪɚɡɜɢɬɢɹ 

ɩɟɪɜɢɱɧɨɣ ɯɜɨɢ. 

 ɪɚɧɧɢɣ ɩɨɫɬɤɭɥɶɬɭɪɚɥɶɧɵɣ ɪɨɫɬ (ɪɨɫɬ ex vitrum, ex vitro) – ɬɟɫɧɨ 

ɫɜɹɡɚɧ ɫ ɚɞɚɩɬɚɰɢɟɣ ɜɵɪɚɳɟɧɧɵɯ ɜ ɩɪɨɛɢɪɤɟ ɫɨɦɚɬɢɱɟɫɤɢɯ ɫɨɦɚɤɥɨɧɨɜ ɜ 

ɭɫɥɨɜɢɹɯ ɬɟɩɥɢɰɵ. 

ɋɢɧɯɪɨɧɢɡɚɰɢɹ (ɩɪɟɞɨɛɪɚɛɨɬɤɚ) ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɯ 

ɷɬɚɩɨɜ ɜ ɩɪɨɰɟɫɫɟ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ, ɜ ɯɨɞɟ ɤɨɬɨɪɨɝɨ ɢɡ PEM III 

ɮɨɪɦɢɪɭɸɬɫɹ ɢ ɧɚɤɚɩɥɢɜɚɸɬɫɹ ɝɥɨɛɭɥɵ (heads) ɫ ɯɨɪɨɲɨ ɪɚɡɜɢɬɵɦɢ 

ɫɭɫɩɟɧɡɨɪɚɦɢ, ɫɩɨɫɨɛɧɵɟ ɤ ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ ɜ ɫɟɦɹɞɨɥɶɧɵɟ ɡɚɪɨɞɵɲɢ 

(Pullman, Gupta, 1991; Lelu-Walter et al., 2008). Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɝɨ 

ɪɟɡɭɥɶɬɚɬɚ ɧɚ ɷɬɨɦ ɷɬɚɩɟ ɧɟɨɛɯɨɞɢɦɨ ɭɞɚɥɢɬɶ ɢɡ ɤɭɥɶɬɢɜɢɪɭɟɦɨɣ ɬɤɚɧɢ 

ɚɤɬɢɜɧɵɟ ɜɟɳɟɫɬɜɚ, ɫɩɨɫɨɛɫɬɜɭɸɳɢɟ ɟɟ ɩɪɨɥɢɮɟɪɚɰɢɢ, ɢ ɨɛɟɫɩɟɱɢɬɶ 

ɜɨɡɦɨɠɧɨɫɬɶ ɞɚɥɶɧɟɣɲɟɣ ɬɤɚɧɟɜɨɣ ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ ɫɨɦɚɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ. 

Ⱦɥɹ ɷɬɨɝɨ ɢɫɩɨɥɶɡɭɸɬ ɬɜɟɪɞɵɟ ɢ ɠɢɞɤɢɟ ɫɪɟɞɵ, ɱɚɳɟ ɛɟɡ ɞɨɛɚɜɥɟɧɢɹ 

ɪɟɝɭɥɹɬɨɪɨɜ ɪɨɫɬɚ ɢɥɢ ɫ ɞɨɛɚɜɥɟɧɢɟɦ ȺȻɄ, ɚ, ɢɧɨɝɞɚ, ȺȻɄ ɢ ȽɄ, ɚ ɬɚɤɠɟ, 
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ɚɛɫɨɪɛɟɧɬɵ: ɚɤɬɢɜɢɪɨɜɚɧɧɵɣ ɭɝɨɥɶ, ɫɢɥɢɤɚɝɟɥɶ ɢ ɞɪ. (Pullman, Gupta, 1991; 

Lelu-Walter et al., 2008; Patent, 2010). 

 

1.7.2. ɂɫɫɥɟɞɨɜɚɧɢɹ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ 

 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɛɢɨɬɟɯɧɨɥɨɝɢɢ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɯɜɨɣɧɵɯ 

ɜɟɞɭɬɫɹ ɤɚɤ ɜ ɩɪɢɤɥɚɞɧɨɦ (ɪɚɡɦɧɨɠɟɧɢɟ ɤɨɦɦɟɪɱɟɫɤɢ ɜɚɠɧɵɯ ɯɜɨɣɧɵɯ ɜɢɞɨɜ, 

Celestino et al., 2013), ɬɚɤ ɢ ɜ ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. ɂɡɭɱɚɟɬɫɹ 

ɜɥɢɹɧɢɟ ɮɢɡɢɱɟɫɤɢɯ ɢ ɯɢɦɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ ɜ ɪɟɝɭɥɹɰɢɢ ɫɨɦɚɬɢɱɟɫɤɨɝɨ 

ɷɦɛɪɢɨɝɟɧɟɡɚ ɧɚ ɪɚɡɧɵɯ ɷɬɚɩɚɯ ɪɚɡɜɢɬɢɹ; ɜɟɞɟɬɫɹ ɩɨɢɫɤ ɦɚɪɤɟɪɨɜ 

ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ; ɢɡɭɱɚɟɬɫɹ ɮɢɡɢɨɥɨɝɢɹ, ɤɥɟɬɨɱɧɚɹ ɢ ɦɨɥɟɤɭɥɹɪɧɚɹ 

ɛɢɨɥɨɝɢɹ ɩɪɨɰɟɫɫɚ, ɝɟɧɟɬɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ (Niskanen 2013; ɉɚɤ ɢ ɞɪ., 2016). 

ɋɨɦɚɬɢɱɟɫɤɢɣ ɷɦɛɪɢɨɝɟɧɟɡ ɢɫɩɨɥɶɡɭɸɬ ɜ ɤɚɱɟɫɬɜɟ ɦɨɞɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɞɥɹ 

ɢɡɭɱɟɧɢɹ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɷɦɛɪɢɨɝɟɧɟɡɚ, ɪɚɡɜɢɬɢɹ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɧɨɣ 

ɤɥɟɬɨɱɧɨɣ ɫɦɟɪɬɢ ɢ ɟɟ ɪɨɥɢ ɜ ɯɨɞɟ ɷɦɛɪɢɨɝɟɧɟɡɚ (Smertenko et al., 2003; 

Smertenko, Bozhkov, 2014). 

ɇɟɫɦɨɬɪɹ ɧɚ ɛɨɥɶɲɨɟ ɢ ɨɩɪɚɜɞɚɧɧɨɟ ɜɧɢɦɚɧɢɟ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ ɤ 

ɫɨɦɚɬɢɱɟɫɤɨɦɭ ɷɦɛɪɢɨɝɟɧɟɡɭ ɯɜɨɣɧɵɯ, ɞɨɫɬɢɝɧɭɬɵɟ ɭɫɩɟɯɢ ɜ ɢɡɭɱɟɧɢɢ ɷɬɨɝɨ 

ɩɪɨɰɟɫɫɚ ɢ ɪɟɚɥɢɡɚɰɢɢ ɪɟɡɭɥɶɬɚɬɨɜ, ɩɨɥɭɱɢɜɲɢɯ ɭɠɟ ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ 

ɤɨɦɦɟɪɱɟɫɤɨɟ ɩɪɢɥɨɠɟɧɢɟ (Celestino et al., 2013; Niskanen, 2013), ɨɫɬɚɸɬɫɹ 

ɦɧɨɝɢɟ ɜɨɩɪɨɫɵ, ɬɪɟɛɭɸɳɢɟ ɞɨɪɚɛɨɬɤɢ, ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ, ɩɨɢɫɤɚ ɧɨɜɵɯ 

ɪɟɲɟɧɢɣ. Ɍɚɤ ɞɨ ɫɢɯ ɩɨɪ ɨɬɤɥɢɤ ɷɤɫɩɥɚɧɬɨɜ ɦɧɨɝɢɯ ɜɢɞɨɜ ɯɜɨɣɧɵɯ ɧɚ 

ɢɧɞɭɤɰɢɨɧɧɵɯ ɫɪɟɞɚɯ ɧɚ ɷɬɚɩɟ ɢɧɢɰɢɚɰɢɢ ɨɫɬɚɟɬɫɹ ɜɟɫɶɦɚ ɧɟɛɨɥɶɲɢɦ 

(Pullman, Bucalo, 2014). Ⱦɥɹ ɪɟɲɟɧɢɹ ɷɬɨɣ ɩɪɨɛɥɟɦɵ ɜɟɞɟɬɫɹ ɩɨɢɫɤ ɦɚɪɤɟɪɨɜ 

ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ (Niskanen, 2013). Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɨɜɨɞɹɬɫɹ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɨɩɬɢɦɢɡɚɰɢɢ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɜ ɯɨɞɟ 

ɩɪɟɞɨɛɪɚɛɨɬɤɢ ɷɤɫɩɥɚɧɬɢɪɭɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ, ɜ ɩɪɨɰɟɫɫɟ 

ɫɚɦɨɣ ɢɧɢɰɢɚɰɢɢ (Celestino et al., 2013; Pullman et al., 2015). 

ȼ ɯɨɞɟ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɷɦɛɪɢɨɝɟɧɧɵɯ ɦɚɫɫ ɯɜɨɣɧɵɯ ɧɚ ɷɬɚɩɟ 

ɩɪɨɥɢɮɟɪɚɰɢɢ ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɢɯ ɠɢɡɧɟɫɩɨɫɨɛɧɨɫɬɢ ɬɪɟɛɭɸɬɫɹ ɪɟɝɭɥɹɪɧɵɟ 
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ɩɟɪɟɫɚɞɤɢ ɧɚ ɫɜɟɠɢɟ ɫɪɟɞɵ ɱɟɪɟɡ ɤɚɠɞɵɟ 7 – 21 ɫɭɬ. (ɱɚɳɟ, 7 - 14 ɫɭɬ.) ȼ 

ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ, ɜ ɬɤɚɧɹɯ ɩɪɨɢɫɯɨɞɢɬ ɧɚɤɨɩɥɟɧɢɟ ɮɟɧɨɥɶɧɵɯ ɫɨɟɞɢɧɟɧɢɣ, 

ɩɪɟɤɪɚɳɟɧɢɟ ɪɨɫɬɚ ɢ ɪɚɡɜɢɬɢɹ, ɞɟɝɪɚɞɚɰɢɹ ɢ ɧɟɤɪɨɡ (Patent, 2003).  

Ɏɟɧɨɥɶɧɵɟ ɫɨɟɞɢɧɟɧɢɹ ɢɝɪɚɸɬ ɫɭɳɟɫɬɜɟɧɧɭɸ ɪɨɥɶ ɜ ɪɟɝɭɥɹɰɢɢ ɪɨɫɬɚ ɢ 

ɪɚɡɜɢɬɢɹ ɪɚɫɬɟɧɢɣ, ɨɛɥɚɞɚɸɬ ɜɵɫɨɤɨɣ ɩɪɨɬɢɜɨɪɚɞɢɤɚɥɶɧɨɣ ɚɤɬɢɜɧɨɫɬɶɸ, 

ɭɱɚɫɬɜɭɸɬ ɜ ɪɟɝɭɥɹɬɨɪɧɨɣ ɰɟɩɢ ɰɢɬɨɤɢɧɢɧɨɜ ɢ ɜ ɫɬɚɛɢɥɢɡɚɰɢɢ ɩɥɚɡɦɚɬɢɱɟɫɤɢɯ 

ɦɟɦɛɪɚɧ (Ɏɭɤɫɦɚɧ ɢ ɞɪ., 2005). ȼ ɭɫɥɨɜɢɹɯ ɫɬɪɟɫɫɚ ɜ ɬɤɚɧɹɯ ɯɜɨɣɧɵɯ 

ɩɨɜɵɲɚɟɬɫɹ ɭɪɨɜɟɧɶ ɮɟɧɨɥɶɧɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɱɬɨ ɢɧɬɟɪɩɪɟɬɢɪɭɟɬɫɹ ɤɚɤ 

ɧɟɫɩɟɰɢɮɢɱɟɫɤɚɹ ɪɟɚɤɰɢɹ ɧɚ ɫɬɪɟɫɫ (Ɏɭɤɫɦɚɧ ɢ ɞɪ., 1999). ȼ ɤɭɥɶɬɭɪɟ ɬɤɚɧɟɣ 

ɢɧɨɤɭɥɹɰɢɹ ɢ ɬɪɚɧɫɩɥɚɧɬɚɰɢɹ ɧɚ ɧɨɜɵɟ ɫɪɟɞɵ ɹɜɥɹɟɬɫɹ ɫɢɥɶɧɵɦ ɫɬɪɟɫɫɨɪɧɵɦ 

ɜɨɡɞɟɣɫɬɜɢɟɦ ɞɥɹ ɷɤɫɩɥɚɧɬɨɜ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɬɢɯ ɦɚɧɢɩɭɥɹɰɢɣ ɜ 

ɤɭɥɶɬɢɜɢɪɭɟɦɵɯ ɬɤɚɧɹɯ ɦɨɝɭɬ ɧɚɤɚɩɥɢɜɚɬɶɫɹ ɬɨɤɫɢɱɧɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ 

ɩɪɨɞɭɤɬɨɜ ɨɤɢɫɥɟɧɢɹ ɮɟɧɨɥɨɜ (Ⱦɠɚɮɚɪɨɜɚ, 2007).  

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɠɢɞɤɢɯ ɫɢɫɬɟɦ, ɱɚɫɬɢɱɧɨɟ ɢɥɢ ɩɨɥɧɨɟ ɡɚɦɟɳɟɧɢɟ 

ɫɚɯɚɪɨɡɵ ɦɚɥɶɬɨɡɨɣ ɜ ɫɨɫɬɚɜɟ ɫɪɟɞɵ, ɩɨɞɛɨɪ ɨɩɬɢɦɚɥɶɧɨɝɨ ɫɨɨɬɧɨɲɟɧɢɹ ɮɨɪɦ 

ɧɟɨɪɝɚɧɢɱɟɫɤɨɝɨ ɚɡɨɬɚ, ɜɜɟɞɟɧɢɟ ɚɫɤɨɪɛɢɧɨɜɨɣ ɤɢɫɥɨɬɵ ɜ ɫɨɫɬɚɜ ɫɪɟɞɵ ɜ 

ɤɚɱɟɫɬɜɟ ɚɧɬɢɨɤɢɞɚɧɬɚ, ɫɧɢɠɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɪɟɝɭɥɹɬɨɪɨɜ ɪɨɫɬɚ ɜ ɫɪɟɞɟ (ɜ 

ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɰɢɬɨɤɢɧɢɧɨɜ, ȻȺɉ) ɩɨɡɜɨɥɹɸɬ ɫɧɢɡɢɬɶ ɫɨɞɟɪɠɚɧɢɟ 

ɮɟɧɨɥɶɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɢ ɡɚɦɟɞɥɢɬɶ ɩɪɨɰɟɫɫɵ «ɫɬɚɪɟɧɢɹ» ɷɦɛɪɢɨɝɟɧɧɵɯ 

ɤɭɥɶɬɭɪ, ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɜɟɥɢɱɢɬɶ ɜɪɟɦɹ ɷɤɫɩɨɡɢɰɢɢ ɦɟɠɞɭ 

ɬɪɚɧɫɩɥɚɧɬɚɰɢɹɦɢ (Patent, 2003; Cairney, Pullman, 2007; Patent, 2010; Pullman et 

al., 2015). 

ɋɨɜɪɟɦɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɜɫɟ ɛɨɥɟɟ 

ɨɪɢɟɧɬɢɪɨɜɚɧɵ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɨɜ, ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɯɢɦɢɱɟɫɤɨɦ ɢ 

ɛɢɨɯɢɦɢɱɟɫɤɨɦ ɚɧɚɥɢɡɟ ɬɤɚɧɟɣ, ɪɚɡɜɢɜɚɸɳɢɯɫɹ ɜ ɩɪɨɰɟɫɫɟ, ɤɚɤ ɫɨɦɚɬɢɱɟɫɤɨɝɨ 

ɷɦɛɪɢɨɝɟɧɟɡɚ, ɬɚɤ ɢ ɷɦɛɪɢɨɝɟɧɟɡɚ in vivo (Pullman, Bucalo, 2014). Ɍɚɤ, ɩɨ 

ɪɟɡɭɥɶɬɚɬɚɦ ɚɧɚɥɢɡɚ ɦɢɧɟɪɚɥɶɧɨɝɨ ɫɨɫɬɚɜɚ ɦɟɝɚɝɚɦɟɬɨɮɢɬɨɜ ɡɢɝɨɬɢɱɟɫɤɢɯ 

ɡɚɪɨɞɵɲɟɣ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɧɨɜɚɹ ɤɭɥɶɬɭɪɚɥɶɧɚɹ ɫɪɟɞɚ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 

ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɭ P. oocarpa (Lara-Chavez et al., 2011). ɂɡ ɬɤɚɧɢ 

ɦɟɝɚɝɚɦɟɬɨɮɢɬɚ ɫɨɫɧɵ ɜɢɥɶɱɚɬɨɣ ɛɵɥɨ ɜɵɞɟɥɟɧɨ ɜɟɳɟɫɬɜɨ, ɢɧɝɢɛɢɪɭɸɳɟɟ ɪɨɫɬ 
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ɪɚɧɧɢɯ ɫɨɦɚɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ. ȼɵɹɫɧɟɧɢɟ ɪɨɥɢ ɷɬɨɝɨ ɜɟɳɟɫɬɜɚ ɜ ɪɟɝɭɥɹɰɢɢ 

ɪɨɫɬɚ ɢ ɪɚɡɜɢɬɢɹ ɪɚɫɬɟɧɢɣ ɩɨɡɜɨɥɢɬ ɡɧɚɱɢɬɟɥɶɧɨ ɭɥɭɱɲɢɬɶ ɬɟɯɧɨɥɨɝɢɸ 

ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ (Wu et al., 2012). 

ɂɫɫɥɟɞɨɜɚɧɢɹɦɢ ɩɨɲɚɝɨɜɨɝɨ ɚɧɚɥɢɡɚ ɢɡɦɟɧɟɧɢɣ ɪɟɞɨɤɫ-ɫɬɚɬɭɫɚ 

ɡɢɝɨɬɢɱɟɫɤɨɝɨ ɡɚɪɨɞɵɲɚ ɢ ɦɟɝɚɝɚɦɟɬɨɮɢɬɚ ɛɵɥɢ ɭɫɬɚɧɨɜɥɟɧɵ ɞɜɟ ɨɫɧɨɜɧɵɟ 

ɩɚɪɵ, ɤɨɧɬɪɨɥɢɪɭɸɳɢɟ ɨɤɢɫɥɢɬɟɥɶɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɣ ɩɨɬɟɧɰɢɚɥ ɜ ɯɨɞɟ 

ɷɦɛɪɢɨɝɟɧɟɡɚ: ɝɥɸɬɚɬɢɨɧ/ɝɥɸɬɚɬɢɨɧ ɞɢɫɭɥɶɮɢɬ ɢ ɚɫɤɨɪɛɢɧɨɜɚɹ 

ɤɢɫɥɨɬɚ/ɞɟɝɢɞɪɨɚɫɤɨɪɛɚɬ. ȼɵɹɜɥɟɧɨ, ɱɬɨ ɜ ɪɚɧɧɟɦ ɷɦɛɪɢɨɝɟɧɟɡɟ ɪɚɡɜɢɬɢɟ 

ɡɚɪɨɞɵɲɚ ɩɪɨɬɟɤɚɟɬ ɜ ɭɫɥɨɜɢɹɯ ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɳɟɣ ɫɪɟɞɵ, ɚ ɜ ɩɨɡɞɧɟɦ – ɜ 

ɭɫɥɨɜɢɹɯ ɨɤɢɫɥɢɬɟɥɶɧɨɣ ɫɪɟɞɵ (Pullman, Bucalo, 2014). ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ 

ɛɵɥɢ ɭɫɩɟɲɧɨ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɩɪɨɬɨɤɨɥɚ 

ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɭ Loblolly pine (Pullman et al., 2015). 

ȼɢɞ ɫɚɯɚɪɚ ɜ ɤɭɥɶɬɭɪɚɥɶɧɨɣ ɫɪɟɞɟ ɦɨɠɟɬ ɢɝɪɚɬɶ ɤɥɸɱɟɜɭɸ ɪɨɥɶ ɜ 

ɢɧɢɰɢɚɰɢɢ, ɩɪɨɥɢɮɟɪɚɰɢɢ ɷɦɛɪɢɨɝɟɧɧɨɣ ɬɤɚɧɢ ɢ ɫɨɡɪɟɜɚɧɢɢ ɫɨɦɚɬɢɱɟɫɤɢɯ 

ɡɚɪɨɞɵɲɟɣ. ɇɚɩɪɢɦɟɪ, ɞɨɛɚɜɥɟɧɢɟ ɜ ɢɧɞɭɤɰɢɨɧɧɭɸ ɫɪɟɞɭ ɥɚɤɬɨɡɵ (1,5%), 

ɧɚɪɹɞɭ ɫ ɫɚɯɚɪɨɡɨɣ (1%) ɢ ɝɥɸɤɨɡɨɣ (0,025%) ɩɪɢɜɟɥɨ ɤ ɭɜɟɥɢɱɟɧɢɸ ɨɬɤɥɢɤɚ ɜ 

3 ɪɚɡɚ (Patent, 2011). 

ȼ ɩɪɨɰɟɫɫɟ ɪɨɫɬɚ ɷɦɛɪɢɨɝɟɧɧɵɟ ɬɤɚɧɢ ɩɨɝɥɨɳɚɸɬ ɩɢɬɚɬɟɥɶɧɵɟ ɜɟɳɟɫɬɜɚ 

ɢɡ ɤɭɥɶɬɭɪɚɥɶɧɵɯ ɫɪɟɞ ɢ ɜɵɞɟɥɹɸɬ ɜ ɧɢɯ ɩɪɨɞɭɤɬɵ ɦɟɬɚɛɨɥɢɡɦɚ 

(ɚɦɢɧɨɤɢɫɥɨɬɵ, ɪɨɫɬɨɜɵɟ ɜɟɳɟɫɬɜɚ, ɨɪɝɚɧɢɱɟɫɤɢɟ ɤɢɫɥɨɬɵ, ɩɨɥɢɩɟɩɬɢɞɵ ɢ ɞɪ.). 

Ɉɞɢɧ ɢɡ ɬɚɤɢɯ ɦɟɬɚɛɨɥɢɬɨɜ, ɢɧɜɟɪɬɚɡɚ, ɪɚɫɳɟɩɥɹɟɬ ɭɝɥɟɜɨɞ ɧɚ ɦɨɧɨɫɚɯɚɪɚ, 

ɤɨɬɨɪɵɟ ɩɨɝɥɨɳɚɸɬɫɹ ɬɤɚɧɶɸ ɢ ɭɱɚɫɬɜɭɸɬ ɜ ɨɛɦɟɧɧɵɯ ɩɪɨɰɟɫɫɚɯ ɢ ɜ 

ɮɨɪɦɢɪɨɜɚɧɢɢ ɜɨɞɧɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɫɪɟɞɵ, ɱɬɨ ɜɟɫɶɦɚ ɜɚɠɧɨ ɜ ɪɚɡɜɢɬɢɢ 

ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ. Ɍɚɤ ɫɚɯɚɪɨɡɚ ɜ ɫɪɟɞɟ ɪɚɫɳɟɩɥɹɟɬɫɹ ɧɚ ɮɪɭɤɬɨɡɭ ɢ 

ɝɥɸɤɨɡɭ, ɧɚɤɨɩɥɟɧɢɟ ɤɨɬɨɪɵɯ ɜɵɡɵɜɚɟɬ ɪɟɡɤɨɟ ɫɧɢɠɟɧɢɟ ɜɨɞɧɨɝɨ ɩɨɬɟɧɰɢɚɥɚ. 

ɉɪɢ ɩɨɥɧɨɣ ɢɥɢ ɱɚɫɬɢɱɧɨɣ ɡɚɦɟɧɟ ɫɚɯɚɪɨɡɵ ɦɚɥɶɬɨɡɨɣ, ɡɧɚɱɟɧɢɟ ɜɨɞɧɨɝɨ 

ɩɨɬɟɧɰɢɚɥɚ ɫɪɟɞɵ ɫɨɯɪɚɧɹɟɬɫɹ ɛɨɥɟɟ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɢɥɢ ɩɨɜɵɲɚɟɬɫɹ 

ɧɟɡɧɚɱɢɬɟɥɶɧɨ. ɗɬɨ ɦɨɠɟɬ ɨɤɚɡɵɜɚɬɶ ɪɟɲɚɸɳɟɟ ɡɧɚɱɟɧɢɟ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ 

ɤɪɢɬɢɱɟɫɤɢɯ ɫɬɚɞɢɣ ɪɚɡɜɢɬɢɹ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ, ɧɚɩɪɢɦɟɪ, ɩɪɢ 

ɮɨɪɦɢɪɨɜɚɧɢɢ ɜɟɪɯɭɲɟɱɧɨɣ ɦɟɪɢɫɬɟɦɵ ɭ ɡɚɪɨɞɵɲɚ (Pullman, Bucalo, 2014).  
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɭ ɯɜɨɣɧɵɯ ɧɚ 

ɪɚɡɧɵɯ ɭɪɨɜɧɹɯ ɨɪɝɚɧɢɡɚɰɢɢ ɩɨɡɜɨɥɹɸɬ ɩɨɥɭɱɚɬɶ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɟ ɡɧɚɧɢɹ ɨ 

ɡɚɤɨɧɨɦɟɪɧɨɫɬɹɯ ɪɨɫɬɚ ɢ ɪɚɡɜɢɬɢɹ ɪɚɫɬɟɧɢɣ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɷɬɢ ɡɧɚɧɢɹ ɧɚ 

ɩɪɚɤɬɢɤɟ. 

 

1.7.2.1. Ɋɨɥɶ ɚɡɨɬɚ 

 

Ⱥɡɨɬ ɢɝɪɚɟɬ ɜɚɠɧɭɸ ɪɨɥɶ ɜ ɠɢɡɧɢ ɪɚɫɬɟɧɢɣ. ɗɬɨ ɨɞɢɧ ɢɡ ɱɟɬɵɪɟɯ 

ɨɪɝɚɧɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɜɯɨɞɢɬ ɜ ɫɨɫɬɚɜ ɛɟɥɤɨɜ ɢ ɧɭɤɥɟɢɧɨɜɵɯ ɤɢɫɥɨɬ 

ɩɢɝɦɟɧɬɨɜ, ɤɨɮɟɪɦɟɧɬɨɜ, ɮɢɬɨɝɨɪɦɨɧɨɜ ɢ ɜɢɬɚɦɢɧɨɜ. ȼ ɟɫɬɟɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ 

ɜ ɪɚɫɬɟɧɢɹ ɩɨɫɬɭɩɚɟɬ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ, ɜ ɜɢɞɟ ɧɢɬɪɚɬɨɜ (ɨɤɢɫɥɟɧɧɚɹ ɮɨɪɦɚ). ȼ 

ɤɥɟɬɤɚɯ ɪɚɫɬɟɧɢɣ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɞɨ ɚɦɦɢɚɤɚ (ɪɢɫ. 1) ɢ ɡɚɬɟɦ ɜɤɥɸɱɚɟɬɫɹ ɜ 

ɦɟɬɚɛɨɥɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɝɥɭɬɚɦɢɧɨɜɨɣ ɢ ɚɫɩɚɪɚɝɢɧɨɜɨɣ 

ɤɢɫɥɨɬ, ɤɨɬɨɪɵɟ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɹɜɥɹɸɬɫɹ ɦɚɬɟɪɢɚɥɨɦ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɦɧɨɝɢɯ 

ɞɪɭɝɢɯ ɚɦɢɧɨɤɢɫɥɨɬ ɜ ɩɪɨɰɟɫɫɚɯ ɩɟɪɟɚɦɢɧɢɪɨɜɚɧɢɹ ɢ ɩɟɪɟɫɬɪɨɣɤɢ ɢɯ 

ɭɝɥɟɪɨɞɧɨɝɨ ɫɤɟɥɟɬɚ (Ʉɭɡɧɟɰɨɜ, 2005). ɋ ɬɨɝɨ ɦɨɦɟɧɬɚ, ɤɚɤ ɚɡɨɬ ɜɤɥɸɱɚɟɬɫɹ ɜ 

ɰɢɤɥ ɨɪɝɚɧɢɱɟɫɤɢɯ ɤɢɫɥɨɬ, ɨɧ ɦɨɠɟɬ ɜɫɬɪɚɢɜɚɬɶɫɹ ɜ ɚɦɢɧɨɤɢɫɥɨɬɵ, ɚɦɢɞɵ, 

ɩɪɨɬɟɢɧɵ, ɧɭɤɥɟɢɧɨɜɵɟ ɤɢɫɥɨɬɵ, ɯɥɨɪɨɮɢɥɥɵ, ɚɥɤɚɥɨɢɞɵ, ɜɢɬɚɦɢɧɵ, 

ɪɟɝɭɥɹɬɨɪɵ ɪɨɫɬɚ ɪɚɫɬɟɧɢɣ ɢ ɬ.ɞ. ɇɟ ɬɚɤ ɞɚɜɧɨ, ɜ 1995 ɝ. H. Singh ɫ ɫɨɚɜɬɨɪɚɦɢ 

ɛɵɥɨ ɜɵɞɜɢɧɭɬɨ ɩɪɟɞɩɨɥɨɠɟɧɢɟ ɨ ɪɨɥɢ ɧɢɬɪɚɬɚ, ɜ ɤɚɱɟɫɬɜɟ ɫɢɝɧɚɥɶɧɨɣ 

ɦɨɥɟɤɭɥɵ ɪɨɫɬɚ ɪɚɫɬɟɧɢɣ ɫ ɩɨɦɨɳɶɸ ɚɦɩɥɢɮɢɰɢɪɨɜɚɧɧɨɣ ɷɤɫɩɪɟɫɫɢɢ ɝɟɧɨɜ 

ɞɥɹ ɮɟɪɦɟɧɬɨɜ, ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɡɚ ɩɨɝɥɨɳɟɧɢɟ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɢɬɪɚɬɨɜ 

(Mashayekhi-Nezamabadi, 2000).  

ȼ ɤɭɥɶɬɭɪɚɥɶɧɵɯ ɫɪɟɞɚɯ ɜɚɠɧɟɣɲɢɦ ɢɫɬɨɱɧɢɤɨɦ ɚɡɨɬɧɨɝɨ ɩɢɬɚɧɢɹ 

ɹɜɥɹɟɬɫɹ ɚɦɦɨɧɢɣɧɵɣ ɚɡɨɬ. ȿɝɨ ɩɨɫɬɭɩɥɟɧɢɟ ɜ ɬɤɚɧɢ ɢ ɤɥɟɬɤɢ ɢ ɭɬɢɥɢɡɚɰɢɹ 

ɩɪɨɯɨɞɢɬ ɡɧɚɱɢɬɟɥɶɧɨ ɛɵɫɬɪɟɟ, ɬɚɤ ɤɚɤ ɩɪɢ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɧɚ ɩɨɫɬɪɨɟɧɢɟ 

ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɧɟ ɬɪɟɛɭɟɬɫɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ, ɤɚɤ ɜ 

ɫɥɭɱɚɟ ɫ ɧɢɬɪɚɬɚɦɢ (George et al., 2008).  

Ɉɞɧɚɤɨ ɜ ɤɭɥɶɬɭɪɚɥɶɧɵɯ ɫɪɟɞɚɯ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢɫɭɬɫɬɜɭɸɬ ɨɛɟ ɮɨɪɦɵ 

ɧɟɨɪɝɚɧɢɱɟɫɤɨɝɨ ɚɡɨɬɚ, ɩɪɢɱɟɦ, ɛɨɥɶɲɢɧɫɬɜɨ ɫɪɟɞ ɫɨɞɟɪɠɚɬ ɛɨɥɶɲɟ ɧɢɬɪɚɬɧɨɝɨ 
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ɚɡɨɬɚ, ɱɟɦ ɚɦɦɨɧɢɣɧɨɝɨ. ɂɡɜɟɫɬɧɨ, ɱɬɨ ɜ ɫɥɚɛɨɤɢɫɥɨɦ ɫɭɛɫɬɪɚɬɟ ɥɭɱɲɟ 

ɩɨɝɥɨɳɚɸɬɫɹ ɧɢɬɪɚɬɵ, ɚ ɜ ɧɟɣɬɪɚɥɶɧɨɦ – ɜɨɫɫɬɚɧɨɜɥɟɧɧɚɹ, ɚɦɦɨɧɢɣɧɚɹ ɮɨɪɦɚ. 

Ɉɛɵɱɧɨ ɢɧɨɤɭɥɹɰɢɸ ɷɤɫɩɥɚɧɬɨɜ ɩɪɨɜɨɞɹɬ ɧɚ ɤɭɥɶɬɭɪɚɥɶɧɵɟ ɫɪɟɞɵ ɫ pH 5.4 - 

5.8. ȼ ɷɬɢɯ ɭɫɥɨɜɢɹɯ ɢɡ ɫɪɟɞɵ ɢɧɬɟɧɫɢɜɧɨ ɭɬɢɥɢɡɢɪɭɸɬɫɹ ɢɨɧɵ ɚɦɦɨɧɢɹ, ɫɪɟɞɚ 

ɩɨɫɬɟɩɟɧɧɨ ɡɚɤɢɫɥɹɟɬɫɹ. ɉɨɫɥɟ ɬɨɝɨ ɤɚɤ pH ɩɚɞɚɟɬ ɞɨ 4,2 - 4,6, ɩɨɫɬɭɩɥɟɧɢɟ 

ɚɦɦɨɧɢɣɧɨɝɨ ɚɡɨɬɚ ɢɧɝɢɛɢɪɭɟɬɫɹ, ɧɨ ɩɪɢ ɷɬɨɦ ɫɬɢɦɭɥɢɪɭɟɬɫɹ ɩɨɝɥɨɳɟɧɢɟ 

ɧɢɬɪɚɬɧɨɝɨ ɚɡɨɬɚ ɢ pH ɫɪɟɞɵ ɩɨɫɬɟɩɟɧɧɨ ɩɨɜɵɲɚɟɬɫɹ. ɉɨɷɬɨɦɭ ɜ ɤɭɥɶɬɭɪɟ 

ɪɚɫɬɟɧɢɣ in vitro, ɢɫɩɨɥɶɡɭɸɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɨɛɟ ɮɨɪɦɵ ɧɟɨɪɝɚɧɢɱɟɫɤɨɝɨ 

ɚɡɨɬɚ, ɱɬɨ ɫɨɡɞɚɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɛɚɥɚɧɫ pH ɜ ɤɭɥɶɬɭɪɚɥɶɧɨɣ ɫɪɟɞɟ (George et 

al., 2008).  

 

 

Ɋɢɫɭɧɨɤ 1 – Ɇɟɬɚɛɨɥɢɡɦ ɢɨɧɨɜ ɧɢɬɪɚɬɚ ɢ ɚɦɦɨɧɢɹ (George et al., 2008) 

 

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɩɭɬɟɦ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɫɨɨɬɧɨɲɟɧɢɟ 

ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɮɨɪɦ ɚɡɨɬɚ ɜ ɤɭɥɶɬɭɪɚɥɶɧɨɣ ɫɪɟɞɟ ɢɝɪɚɟɬ ɤɥɸɱɟɜɭɸ ɪɨɥɶ ɜ 
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ɩɪɨɰɟɫɫɚɯ ɢɧɢɰɢɚɰɢɢ, ɩɪɨɥɢɮɟɪɚɰɢɢ, ɫɬɚɛɢɥɢɡɚɰɢɢ ɢ ɫɨɯɪɚɧɟɧɢɹ 

ɷɦɛɪɢɨɝɟɧɧɵɯ ɥɢɧɢɣ, ɜɵɡɪɟɜɚɧɢɢ ɡɚɪɨɞɵɲɟɣ (Ȼɨɠɤɨɜ 1994; Patent, 2003).  

 

1.7.2.2. Ɋɟɝɭɥɹɬɨɪɵ ɪɨɫɬɚ ɪɚɫɬɟɧɢɣ 

 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ in vitro ɭ ɯɜɨɣɧɵɯ 

ɢɫɩɨɥɶɡɭɸɬ ɪɟɝɭɥɹɬɨɪɵ ɪɨɫɬɚ ɪɚɫɬɟɧɢɣ, ɩɪɢɫɭɬɫɬɜɢɟ ɤɨɬɨɪɵɯ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ 

ɢɧɞɭɤɰɢɢ ɢ ɪɚɡɜɢɬɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɦɨɪɮɨɝɟɧɟɬɢɱɟɫɤɢɯ ɩɪɨɝɪɚɦɦ ɧɚ 

ɪɚɡɧɵɯ ɷɬɚɩɚɯ ɩɪɨɰɟɫɫɚ. Ʉ ɪɟɝɭɥɹɬɨɪɚɦ ɪɨɫɬɚ ɪɚɫɬɟɧɢɣ ɨɬɧɨɫɹɬ ɨɪɝɚɧɢɱɟɫɤɢɟ 

ɜɟɳɟɫɬɜɚ ɩɪɢɪɨɞɧɨɝɨ (ɜ ɬ.ɱ. ɮɢɬɨɝɨɪɦɨɧɵ) ɢ ɫɢɧɬɟɬɢɱɟɫɤɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ, 

ɫɩɨɫɨɛɧɵɟ ɨɫɭɳɟɫɬɜɥɹɬɶ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɤɥɟɬɨɤ, ɬɤɚɧɟɣ ɢ ɨɪɝɚɧɨɜ ɢ ɨɤɚɡɵɜɚɬɶ 

ɫɬɢɦɭɥɢɪɭɸɳɢɟ ɢ ɢɧɝɢɛɢɪɭɸɳɢɟ ɞɟɣɫɬɜɢɟ ɧɚ ɩɪɨɰɟɫɫɵ ɪɨɫɬɚ ɢ ɪɚɡɜɢɬɢɹ 

ɪɚɫɬɢɬɟɥɶɧɵɯ ɨɪɝɚɧɢɡɦɨɜ (ɒɢɪɨɤɨɜ, Ʉɪɸɤɨɜ, 2012).  

Ɏɢɬɨɝɨɪɦɨɧɵ ɩɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨɦɭ ɞɟɣɫɬɜɢɸ ɨɛɴɟɞɢɧɹɸɬ ɜ ɩɹɬɶ 

ɨɫɧɨɜɧɵɯ ɝɪɭɩɩ: ɚɭɤɫɢɧɵ, ɰɢɬɨɤɢɧɢɧɵ, ɝɢɛɛɟɪɟɥɥɢɧɵ, ɚɛɫɰɢɡɢɧɵ ɢ ɷɬɢɥɟɧ. 

Ƚɢɛɛɟɪɟɥɥɢɧɵ, ɚɛɫɰɢɡɢɧɵ ɢ ɰɢɬɨɤɢɧɢɧɵ ɹɜɥɹɸɬɫɹ ɩɪɨɢɡɜɨɞɧɵɦɢ ɦɟɜɚɥɨɧɨɜɨɣ 

ɤɢɫɥɨɬɵ, ɚ ɚɭɤɫɢɧɵ ɢ ɷɬɢɥɟɧ ɫɢɧɬɟɡɢɪɭɸɬɫɹ ɢɡ ɚɦɢɧɨɤɢɫɥɨɬ (ɢɡ ɬɪɢɩɬɨɮɚɧɚ ɢ 

ɢɡ ɦɟɬɢɨɧɢɧɚ ɢ ɚɥɚɧɢɧɚ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɒɢɪɨɤɨɜ, Ʉɪɸɤɨɜ, 2012)  

Ⱥɭɤɫɢɧɵ ɜ ɤɭɥɶɬɭɪɟ ɬɤɚɧɟɣ ɜɵɡɵɜɚɸɬ ɪɨɫɬ ɤɥɟɬɨɤ ɪɚɫɬɹɠɟɧɢɟɦ, ɜ 

ɛɨɥɶɲɢɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ – ɞɟɥɟɧɢɟ ɤɥɟɬɨɤ, ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɰɢɬɨɤɢɧɢɧɚɦɢ – 

ɨɪɝɚɧɨɝɟɧɟɡ. Ʉ ɧɢɦ ɨɬɧɨɫɹɬɫɹ ɝɟɬɟɪɨɚɭɤɫɢɧ, ɢɧɞɨɥɢɥɭɤɫɭɫɧɚɹ ɤɢɫɥɨɬɚ (ɂɍɄ), 

ɢɧɞɨɥɢɥ-Ɂ-ɦɚɫɥɹɧɚɹ ɤɢɫɥɨɬɚ (ɂɆɄ), ɢɧɞɨɥɢɥ-Ɂ-ɩɪɨɩɢɨɧɨɜɚɹ ɤɢɫɥɨɬɚ (ɂɉɄ), 

ɧɚɮɬɢɥɭɤɫɭɫɧɚɹ ɤɢɫɥɨɬɚ (ɇɍɄ), 2,4-ɞɢɯɥɨɪɮɟɧɨɤɫɢɭɤɫɭɫɧɚɹ ɤɢɫɥɨɬɚ (2,4-Ⱦ), 

2,4,5-ɬɪɢɯɥɨɪɮɟɧɨɤɫɢɭɤɫɭɫɧɚɹ ɤɢɫɥɨɬɚ (2,4, 5-Ɍɍ) ɢ ɞɪ (Ʌɭɬɨɜɚ ɢ ɞɪ., 2010; 

ɒɢɪɨɤɨɜ, Ʉɪɸɤɨɜ, 2012). 

ɐɢɬɨɤɢɧɢɧɵ: ɡɟɚɬɢɧ, ɤɢɧɟɬɢɧ (6-ɮɭɪɮɭɪɢɥɚɦɢɧɨɩɭɪɢɧ), N-(2-ɯɥɨɪ-4-

ɩɢɪɢɞɢɥ)-N´ɮɟɧɢɥɦɨɱɟɜɢɧɚ (CPPU) ɢ NN-ɞɢɮɟɧɢɥɦɨɱɟɜɢɧɚ; 6-ȻȺɉ (6-

ɛɟɧɡɢɥɚɦɢɧɨɩɭɪɢɧ), ɬɢɞɢɚɡɭɪɨɧ (TDZ) ɢ ɞɪ. ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɚɭɤɫɢɧɚɦɢ 

ɢɧɞɭɰɢɪɭɸɬ ɦɢɬɨɡɵ, ɩɪɨɥɢɮɟɪɚɰɢɸ ɤɥɟɬɨɤ, ɩɨɱɟɤ ɢ ɩɨɛɟɝɨɜ (Ʌɭɬɨɜɚ ɢ ɞɪ., 

2010; ɒɢɪɨɤɨɜ, Ʉɪɸɤɨɜ, 2012). 
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Ƚɢɛɛɟɪɟɥɥɢɧɵ – ɬɟɬɪɚɰɢɤɥɢɱɟɫɤɢɟ ɤɚɪɛɨɧɨɜɵɟ ɤɢɫɥɨɬɵ ɤɥɚɫɫɚ 

ɞɢɬɟɪɩɟɧɨɢɞɨɜ, ɫɬɢɦɭɥɢɪɭɸɬ ɪɨɫɬ ɤɥɟɬɨɤ ɪɚɫɬɹɠɟɧɢɟɦ, ɚ ɬɚɤɠɟ ɫɢɧɬɟɡ 

ɚɭɤɫɢɧɨɜ ɢ ɰɢɬɨɤɢɧɢɧɨɜ. ɂɡɜɟɫɬɧɨ ɨɤɨɥɨ 60 ɜɢɞɨɜ ɝɢɛɛɟɪɟɥɥɢɧɨɜ. ɇɚɢɛɨɥɟɟ 

ɩɨɩɭɥɹɪɧɵɦ ɜ ɤɭɥɶɬɭɪɟ ɬɤɚɧɟɣ ɹɜɥɹɟɬɫɹ ɝɢɛɛɟɪɟɥɥɢɧ Ⱥ3 ɢɥɢ ɝɢɛɛɟɪɟɥɥɨɜɚɹ 

ɤɢɫɥɨɬɚ (ȽɄ) (Ʌɭɬɨɜɚ ɢ ɞɪ., 2010; ɒɢɪɨɤɨɜ, Ʉɪɸɤɨɜɚ, 2012).  

Ⱥɛɫɰɢɡɢɧɵ, ɚɛɫɰɢɡɨɜɚɹ ɤɢɫɥɨɬɚ (ȺȻɄ) – ɨɩɬɢɱɟɫɤɢ ɚɤɬɢɜɧɵɣ 

ɫɟɫɤɜɢɬɟɪɩɟɧɨɢɞ, ɢɧɝɢɛɢɬɨɪ ɪɨɫɬɚ ɪɚɫɬɟɧɢɣ, ɹɜɥɹɟɬɫɹ ɚɧɬɚɝɨɧɢɫɬɨɦ ɚɭɤɫɢɧɨɜ, 

ɝɢɛɛɟɪɟɥɥɢɧɨɜ ɢ ɰɢɬɨɤɢɧɢɧɨɜ. Ⱥɧɚɥɨɝɚɦɢɢ ɹɜɥɹɸɬɫɹ ɥɭɧɭɥɚɪɨɜɚɹ ɤɢɫɥɨɬɚ, 

ɜɵɞɟɥɟɧɧɚɹ ɢɡ ɜɨɞɨɪɨɫɥɟɣ, ɚ ɬɚɤɠɟ ɪɹɞ ɫɨɟɞɢɧɟɧɢɣ, ɪɨɞɫɬɜɟɧɧɵɯ ȺȻɄ ɩɨ 

ɫɬɪɭɤɬɭɪɟ ɢ ɩɪɨɹɜɥɹɸɳɢɯ ɫɯɨɞɧɭɸ ɛɢɨɥɨɝɢɱɟɫɤɭɸ ɚɤɬɢɜɧɨɫɬɶ: ɬɟɚɫɩɢɪɨɧ, 

ɜɨɦɢɮɨɥɢɨɥ, ɛɥɸɦɟɧɨɥɵ, ɝɟɥɢɚɧɝɢɧ ɢ ɞɪ. (Ʌɭɬɨɜɚ ɢ ɞɪ., 2010; Ȼɟɡɭɝɥɨɜɚ, 2013) 

ɗɬɢɥɟɧ – ɫɱɢɬɚɟɬɫɹ ɟɞɢɧɫɬɜɟɧɧɵɦ ɝɚɡɨɨɛɪɚɡɧɵɦ ɪɟɝɭɥɹɬɨɪɨɦ ɪɨɫɬɚ 

ɪɚɫɬɟɧɢɣ; ɫɩɨɫɨɛɟɧ ɬɨɪɦɨɡɢɬɶ ɢ ɢɡɦɟɧɹɬɶ ɯɚɪɚɤɬɟɪ ɪɨɫɬɚ ɪɚɫɬɟɧɢɣ, ɛɥɨɤɢɪɭɟɬ 

ɬɪɚɧɫɩɨɪɬ ɚɭɤɫɢɧɚ. ɋɢɧɬɟɬɢɱɟɫɤɢɟ ɚɧɚɥɨɝɢ ɷɬɢɥɟɧɚ: ɩɪɨɩɢɥɟɧ, ɜɢɧɢɥɯɥɨɪɢɞ, 

ɋɈ, ɜɢɧɢɥɮɬɨɪɢɞ, ɚɰɢɬɟɥɟɧ, ɚɥɥɟɧ, ɦɟɬɢɥɚɰɢɬɟɥɟɧ, 1-ɛɭɬɟɧ (Ʌɭɬɨɜɚ ɢ ɞɪ., 2010; 

Ȼɟɡɭɝɥɨɜɚ, 2013). 

Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɨɬɤɪɵɬɵ ɢ ɩɨɥɭɱɟɧɵ ɮɢɬɨɝɨɪɦɨɧɵ, 

ɩɨɞɞɟɪɠɢɜɚɸɳɢɟ ɜ ɧɨɪɦɟ ɢɦɦɭɧɧɭɸ ɫɢɫɬɟɦɭ ɪɚɫɬɟɧɢɣ, ɨɫɨɛɟɧɧɨ ɜ ɫɬɪɟɫɫɨɜɵɯ 

ɫɢɬɭɚɰɢɹɯ: 

– Ȼɪɚɫɫɢɧɨɫɬɟɪɨɢɞɵ (Ȼɪɚɫɫɢɧɨɥɢɞɵ), ɨɛɥɚɞɚɸɬ ɛɢɨɪɟɝɭɥɹɬɨɪɧɨɣ ɢ 

ɪɨɫɬɨɫɬɢɦɭɥɢɪɭɸɳɟɣ ɚɤɬɢɜɧɨɫɬɶɸ (ɛɢɨɫɢɧɬɟɡ ɊɇɄ, ȾɇɄ, ɛɟɥɤɨɜ ɢ ɬ. ɩ., ɪɨɫɬ ɢ 

ɞɟɥɟɧɢɟ ɤɥɟɬɨɤ), ɨɬɧɨɫɹɬɫɹ ɤ ɝɪɭɩɩɟ ɫɬɪɟɫɫɨɜɵɯ ɚɞɚɩɬɨɝɟɧɨɜ, ɨɛɥɚɞɚɸɬ 

ɚɤɬɢɜɢɡɢɪɭɸɳɢɦ ɜɥɢɹɧɢɟɦ ɧɚ ɩɨɛɟɝɨɨɛɪɚɡɨɜɚɧɢɟ. 

– ɀɚɫɦɨɧɚɬɵ – ɝɪɭɩɩɚ ɝɨɪɦɨɧɨɜ ɪɚɫɬɟɧɢɣ: ɠɚɫɦɨɧɨɜɚɹ ɤɢɫɥɨɬɚ ɢ ɟɟ 

ɷɮɢɪɵ (ɦɟɬɢɥɠɚɫɦɨɧɚɬ). ɋɢɧɬɟɡɢɪɭɸɬɫɹ ɢɡ ɥɢɧɨɥɟɧɨɜɨɣ ɤɢɫɥɨɬɵ, ɢ 

ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɰɢɤɥɨɩɟɧɬɚɧɨɧɵ, ɹɜɥɹɸɬɫɹ ɚɧɚɥɨɝɚɦɢ ɩɪɨɫɬɚɝɥɚɧɞɢɧɨɜ, 

ɝɨɪɦɨɧɨɜ ɦɥɟɤɨɩɢɬɚɸɳɢɯ. ɋɢɫɬɟɦɚ ɪɟɰɟɩɰɢɢ ɠɚɫɦɨɧɨɜɨɣ ɤɢɫɥɨɬɵ ɞɟɣɫɬɜɭɟɬ 

ɱɟɪɟɡ ɭɛɢɤɜɢɬɢɧ: ɫɨɟɞɢɧɟɧɢɟ ɠɚɫɦɨɧɚɬɚ ɫ ɨɫɬɚɬɤɨɦ ɢɡɨɥɟɣɰɢɧɚ ɩɪɢɜɨɞɢɬ ɤ 

ɞɟɝɪɚɞɚɰɢɢ JAZ-ɛɟɥɤɚ, ɦɟɱɟɧɧɨɝɨ ɭɛɢɤɜɢɬɢɧɨɦ ɢ ɨɫɜɨɛɨɠɞɟɧɢɸ ɞɪɭɝɢɯ 

ɮɚɤɬɨɪɨɜ ɬɪɚɧɫɤɪɢɩɰɢɢ (Farmer, 2007). 
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ɍɝɥɟɤɢɫɥɵɣ ɝɚɡ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɜɥɢɹɧɢɹ CO2 ɧɚ ɩɪɨɰɟɫɫɵ ɪɨɫɬɚ ɪɚɫɬɟɧɢɣ 

ɩɨɤɚɡɚɥɢ, ɱɬɨ ɭɝɥɟɤɢɫɥɵɣ ɝɚɡ ɫɩɨɫɨɛɟɧ ɱɚɫɬɢɱɧɨ ɧɟɣɬɪɚɥɢɡɨɜɚɬɶ ɜɨɡɞɟɣɫɬɜɢɹ 

ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɫɬɪɟɫɫɚ ɢ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɧɟɤɨɬɨɪɵɦɢ ɭɱɟɧɵɦɢ, ɤɚɤ ɝɨɪɦɨɧ 

ɪɨɫɬɚ (ɰɢɬ. ɩɨ ɑɦɨɪɚ, Ɇɨɤɪɨɧɨɫɨɜ, 1994) 

ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɝɨɪɦɨɧɨɩɨɞɨɛɧɵɦ ɢ 

ɪɟɝɭɥɹɬɨɪɧɵɦ ɞɟɣɫɬɜɢɟɦ ɨɛɥɚɞɚɸɬ ɨɥɢɝɨɫɚɯɚɪɢɞɵ, ɫɚɥɢɰɢɥɨɜɚɹ ɤɢɫɥɨɬɚ, 

ɩɨɥɢɚɦɢɧɵ, ɮɟɧɨɥɶɧɵɟ ɤɢɫɥɨɬɵ, ɹɧɬɚɪɧɚɹ ɤɢɫɥɨɬɚ ɧɟɤɨɬɨɪɵɟ ɜɢɬɚɦɢɧɵ ɢ ɞɪ. 

(Mulgund et al., 2012; Ȼɭɧɰɟɜɢɱ ɢ ɞɪ., 2015; Patent, 2006). 

ȼ ɪɚɫɬɟɧɢɢ ɮɢɬɨɝɨɪɦɨɧɵ ɧɚɯɨɞɹɬɫɹ ɜ ɬɟɫɧɨɦ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɞɪɭɝ ɫ 

ɞɪɭɝɨɦ: ɂɍɄ ɢɧɞɭɰɢɪɭɟɬ ɫɢɧɬɟɡ ɷɬɢɥɟɧɚ ɢ ɰɢɬɨɤɢɧɢɧɨɜ, ȽɄ ɭɜɟɥɢɱɢɜɚɟɬ 

ɫɨɞɟɪɠɚɧɢɟ ɂɍɄ, ɰɢɬɨɤɢɧɢɧɵ ɭɫɢɥɢɜɚɸɬ ɫɢɧɬɟɡ ɂɍɄ, ɧɨ ɫɧɢɠɚɸɬ ɫɨɞɟɪɠɚɧɢɟ 

ɫɜɨɛɨɞɧɨɣ ȺȻɄ, ɷɬɢɥɟɧ ɬɨɪɦɨɡɢɬ ɬɪɚɧɫɩɨɪɬ ɂɍɄ ɢ ɭɜɟɥɢɱɢɜɚɟɬ ɫɨɞɟɪɠɚɧɢɟ 

ȺȻɄ. ȽɄ ɢ ɷɬɢɥɟɧ ɨɛɵɱɧɨ ɢɧɝɢɛɢɪɭɸɬ ɷɦɛɪɢɨɝɟɧɟɡ. ȺȻɄ ɢ ɷɬɢɥɟɧ ɢɧɝɢɛɢɪɭɸɬ 

ɪɨɫɬɨɜɵɟ ɩɪɨɰɟɫɫɵ, ɞɟɥɟɧɢɟ ɤɥɟɬɨɤ, ɚ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɰɢɬɨɤɢɧɢɧɚɦɢ ɢ 

ɯɥɨɪɯɨɥɢɧɯɥɨɪɢɞɨɦ ɢɧɞɭɰɢɪɭɸɬ ɨɪɝɚɧɨɝɟɧɟɡ. Ƚɨɪɦɨɧɚɥɶɧɚɹ ɫɢɫɬɟɦɚ ɬɟɫɧɨ 

ɫɜɹɡɚɧɚ ɫ ɝɟɧɟɬɢɱɟɫɤɢɦ ɚɩɩɚɪɚɬɨɦ ɤɥɟɬɤɢ. Ɏɢɬɨɝɨɪɦɨɧɵ ɜɥɢɹɸɬ ɧɚ ɫɬɟɩɟɧɶ 

ɦɟɬɢɥɢɪɨɜɚɧɢɹ ȾɇɄ ɢ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɪɟɝɭɥɢɪɭɸɬ ɷɤɫɩɪɟɫɫɢɸ ɝɟɧɨɜ, ɚ 

ɫɜɹɡɵɜɚɹɫɶ ɫ ɛɟɥɤɚɦɢ – ɪɟɩɪɟɫɫɨɪɚɦɢ ɧɚ ɨɩɟɪɨɧɟ, ɜɵɡɵɜɚɸɬ ɚɤɬɢɜɚɰɢɸ 

ɫɬɪɭɤɬɭɪɧɵɯ ɝɟɧɨɜ ɢ ɫɢɧɬɟɡ ɨɩɪɟɞɟɥɟɧɧɵɯ ɮɟɪɦɟɧɬɨɜ. Ɇɚɧɢɩɭɥɢɪɭɹ 

ɫɨɨɬɧɨɲɟɧɢɟɦ ɝɨɪɦɨɧɨɜ ɜ ɩɢɬɚɬɟɥɶɧɵɯ ɫɪɟɞɚɯ, ɦɨɠɧɨ, ɜ ɧɟɤɨɬɨɪɨɣ ɫɬɟɩɟɧɢ, 

ɜɥɢɹɬɶ ɧɚ ɩɪɨɰɟɫɫɵ ɞɟɞɢɮɮɟɪɟɧɰɢɚɰɢɢ, ɪɟɞɢɮɮɟɪɟɧɰɢɚɰɢɹɢ ɢ 

ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ ɤɥɟɬɨɤ ɢ ɬɤɚɧɟɣ ɜ ɤɭɥɶɬɭɪɟ in vitro (ɒɢɪɨɤɨɜ, Ʉɪɸɤɨɜ, 2012). 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɭ ɯɜɨɣɧɵɯ ɱɚɳɟ ɜɫɟɝɨ 

ɢɫɩɨɥɶɡɭɸɬ ɪɟɝɭɥɹɬɨɪɵ ɪɨɫɬɚ ɢɡ ɬɪɟɯ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɝɪɭɩɩ: 2,4D (ɚɭɤɫɢɧɵ), 

6-ȻȺɉ (ɰɢɬɨɤɢɧɢɧɵ) ɢ ɚɛɫɰɢɡɨɜɭɸ ɤɢɫɥɨɬɭ. ɂɧɢɰɢɚɰɢɹ ɷɦɛɪɢɨɝɟɧɧɵɯ 

ɤɭɥɶɬɭɪ, ɚ ɬɚɤɠɟ ɫɨɯɪɚɧɟɧɢɟ ɢ ɪɚɡɦɧɨɠɟɧɢɟ ɢɧɞɭɰɢɪɨɜɚɧɧɵɯ ɷɦɛɪɢɨɝɟɧɧɵɯ 

ɦɚɫɫ ɜɨɡɦɨɠɧɨ ɩɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɭɱɚɫɬɢɢ ɚɭɤɫɢɧɨɜ ɢ ɰɢɬɨɤɢɧɢɧɨɜ. ɉɪɢ ɷɬɨɦ 

ɢɧɞɭɤɰɢɹ ɷɦɛɪɢɨɝɟɧɧɵɯ ɤɭɥɶɬɭɪ ɩɪɨɯɨɞɢɬ ɜ ɭɫɥɨɜɢɹɯ ɜɵɫɨɤɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ 

ɚɭɤɫɢɧɚ. ɉɪɢ ɫɨɯɪɚɧɟɧɢɢ ɫɬɚɛɢɥɶɧɨ ɩɪɨɥɢɮɟɪɢɪɭɸɳɢɯ ɦɚɫɫ ɤɨɧɰɟɧɬɪɚɰɢɸ ɜ 

ɫɪɟɞɟ ɰɢɬɨɤɢɧɢɧɚ ɭɦɟɧɶɲɚɸɬ, ɚ ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ, ɭɦɟɧɶɲɚɸɬ ɢ ɤɨɥɢɱɟɫɬɜɨ 
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ɚɭɤɫɢɧɚ (Patent, 2011). ɋɥɟɞɭɟɬ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɫɨɨɬɧɨɲɟɧɢɟ ɚɭɤɫɢɧɨɜ ɢ 

ɰɢɬɨɤɢɧɢɧɨɜ ɜ ɫɨɫɬɚɜɟ ɩɢɬɚɬɟɥɶɧɵɯ ɫɪɟɞ ɢɦɟɟɬ ɡɧɚɱɟɧɢɟ ɢ ɟɝɨ ɨɩɬɢɦɭɦ ɦɨɠɟɬ 

ɜɚɪɶɢɪɨɜɚɬɶ ɤɚɤ ɭ ɪɚɡɧɵɯ ɜɢɞɨɜ, ɬɚɤ ɢ ɭ ɪɚɡɧɵɯ ɝɟɧɨɬɢɩɨɜ ɨɞɧɨɝɨ ɜɢɞɚ. Ɉɞɧɚɤɨ 

ɩɨɫɥɟɞɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɤɨɦɩɟɬɟɧɬɧɨɫɬɶ ɷɤɫɩɥɚɧɬɨɜ ɤ 

ɫɨɦɚɬɢɱɟɫɤɨɦɭ ɷɦɛɪɢɨɝɟɧɟɡɭ ɜ ɛóɥɶɲɟɣ ɫɬɟɩɟɧɢ ɨɩɪɟɞɟɥɹɟɬɹ ɢɯ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ ɤ ɪɟɝɭɥɹɬɨɪɚɦ ɪɨɫɬɚ ɢ ɝɨɪɦɨɧɚɥɶɧɵɦ ɮɨɧɨɦ ɜ 

ɷɤɫɩɥɚɧɬɢɪɭɟɦɵɯ ɬɤɚɧɹɯ (ɏɦɚɪɚ, 2015). 

ȺȻɄ ɜ ɫɨɦɚɬɢɱɟɫɤɨɦ ɷɦɛɪɢɨɝɟɧɟɡɟ ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɸɬ ɩɪɢ ɫɨɡɪɟɜɚɧɢɢ 

ɫɨɦɚɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ (Gutmann et al., 1996; Patent, 1999). ɉɪɢɫɭɬɫɬɜɢɟ ɷɬɨɝɨ 

ɝɨɪɦɨɧɚ ɜ ɤɭɥɶɬɭɪɚɥɶɧɵɯ ɫɪɟɞɚɯ ɫɩɨɫɨɛɫɬɜɭɟɬ ɭɜɟɥɢɱɟɧɢɸ ɬɨɥɟɪɚɧɬɧɨɫɬɢ ɤ 

ɜɵɫɵɯɚɧɢɸ ɫɨɦɚɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ ɢ ɩɟɪɟɯɨɞɭ ɡɚɪɨɞɵɲɟɣ ɜ ɫɨɫɬɨɹɧɢɟ 

ɩɨɤɨɹ, ɱɬɨ ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɢɯ ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɟ ɩɪɨɪɚɫɬɚɧɢɟ. Ʉɪɨɦɟ ɬɨɝɨ, ɜɨ 

ɜɪɟɦɹ ɚɤɤɥɢɦɚɬɢɡɚɰɢɢ ɪɟɝɟɧɟɪɚɧɬɨɜ ex vitro ɜ ɤɚɱɟɫɬɜɟ ɚɧɬɢɬɪɚɧɫɩɢɪɚɧɬɚ, ȺȻɄ 

ɦɨɠɟɬ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɭɦɟɧɶɲɟɧɢɸ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɩɨɬɟɪɢ ɜɨɞɵ ɥɢɫɬɶɹɦɢ ɞɚɠɟ 

ɩɪɢ ɧɚɥɢɱɢɢ ɧɟɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɭɫɬɶɢɰ (Rai et al., 2011).  

ɂɦɟɸɬɫɹ ɫɜɟɞɟɧɢɹ ɨ ɬɨɦ, ɱɬɨ ɩɪɢɫɭɬɫɬɜɢɟ ȺȻɄ ɧɚ ɫɪɟɞɚɯ ɞɥɹ ɢɧɢɰɢɚɰɢɢ, 

ɦɨɠɟɬ ɫɩɨɫɨɛɫɬɜɚɬɶ ɭɜɟɥɢɱɟɧɢɸ ɢɧɞɭɤɰɢɨɧɧɨɝɨ ɨɬɤɥɢɤɚ ɷɤɫɩɥɚɧɬɨɜ ɯɜɨɣɧɵɯ ɢ 

ɭɜɟɥɢɱɟɧɢɸ ɤɨɥɢɱɟɫɬɜɚ ɫɬɚɛɢɥɶɧɨ ɩɪɨɥɢɮɟɪɢɪɭɸɳɢɯ ɷɦɛɪɢɨɝɟɧɧɵɯ ɤɭɥɶɬɭɪ, ɚ 

ɬɚɤɠɟ, ɩɪɨɞɭɤɰɢɢ ɫɨɦɚɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ, ɢ ɧɟ ɨɤɚɡɵɜɚɬɶ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ 

ɜɥɢɹɧɢɹ ɧɚ ɩɨɫɥɟɞɭɸɳɢɟ ɷɬɚɩɵ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ (Patent, 1999). 

ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɷɧɞɨɝɟɧɧɨɣ ɚɛɫɰɢɡɨɜɨɣ ɤɢɫɥɨɬɵ ɜ 

ɧɟɤɨɬɨɪɵɯ ɷɦɛɪɢɨɝɟɧɧɵɯ ɤɭɥɶɬɭɪɚɯ ɯɜɨɣɧɵɯ ɦɨɠɟɬ ɩɪɟɩɹɬɫɬɜɨɜɚɬɶ ɩɟɪɟɯɨɞɭ 

PEM III  ɜ ɪɚɧɧɢɟ ɫɨɦɚɬɢɱɟɫɤɢɟ ɡɚɪɨɞɵɲɢ, ɱɬɨ ɩɪɟɩɹɬɫɬɜɭɟɬ ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ 

ɧɨɪɦɚɥɶɧɨ ɪɚɡɜɢɬɵɯ ɫɟɦɹɞɨɥɶɧɵɯ ɡɚɪɨɞɵɲɟɣ ɧɚ ɫɪɟɞɚɯ ɞɥɹ ɫɨɡɪɟɜɚɧɢɹ (Farias-

Soares et al., 2014).  

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ȽɄ ɜ ɫɨɦɚɬɢɱɟɫɤɨɦ ɷɦɛɪɢɨɝɟɧɟɡɟ ɢɡɭɱɟɧɨ ɧɟɞɨɫɬɚɬɨɱɧɨ. 

ɋɱɢɬɚɟɬɫɹ, ɱɬɨ ɷɬɨɬ ɮɢɬɨɝɨɪɦɨɧ ɢɧɝɢɛɢɪɭɟɬ ɷɦɛɪɢɨɝɟɧɟɡ (ɫɦ. ɜɵɲɟ). 

ɉɪɢɫɭɬɫɬɜɢɟ ɝɢɛɛɟɪɟɥɥɢɧɚ ɜ ɢɧɞɭɤɰɢɨɧɧɵɯ ɫɪɟɞɚɯ ɨɤɚɡɚɥɨ ɬɚɤɠɟ 

ɢɧɝɢɛɢɪɭɸɳɟɟ ɞɟɣɫɬɜɢɟ ɧɚ ɢɧɢɰɢɚɰɢɸ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ (Pullman et 

al., 2005). ȼ ɬɨ ɠɟ ɜɪɟɦɹ, ɧɟɤɨɬɨɪɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɭɤɚɡɵɜɚɸɬ ɧɚ ɜɨɡɦɨɠɧɨɫɬɶ 
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ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ɝɢɛɛɟɪɟɥɥɢɧɨɜ ɜ ɤɭɥɶɬɭɪɚɥɶɧɵɯ ɫɪɟɞɚɯ ɧɚ ɪɚɡɧɵɯ 

ɫɬɚɞɢɹɯ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɯɜɨɣɧɵɯ. ȼɤɥɸɱɟɧɢɟ ɝɢɛɛɟɪɟɥɥɢɧɨɜ ɜ 

ɩɪɨɥɢɮɟɪɚɰɢɧɧɭɸ ɫɪɟɞɭ ɫɬɢɦɭɥɢɪɨɜɚɥɨ ɨɛɪɚɡɨɜɚɧɢɟ ɛɨɥɟɟ ɠɢɡɧɟɫɩɨɫɨɛɧɵɯ 

ɩɪɨɷɦɛɪɢɨɧɚɥɶɧɵɯ ɫɬɪɭɤɬɭɪ. Ⱦɨɛɚɜɥɟɧɢɟ ɝɢɛɛɟɪɟɥɥɢɧɨɜ ɩɨɡɜɨɥɢɥɨ ɞɨɫɬɢɱɶ 

ɭɫɬɨɣɱɢɜɨɝɨ ɪɚɡɜɢɬɢɹ ɦɧɨɝɢɦ ɝɟɧɨɬɢɩɚɦ, ɪɚɧɟɟ ɫɱɢɬɚɜɲɢɦɫɹ ɬɪɭɞɧɵɦɢ ɞɥɹ 

ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ. Ɍɚɤɠɟ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɤɨɦɛɢɧɚɰɢɹ ɚɛɫɰɢɡɨɜɨɣ 

ɤɢɫɥɨɬɵ ɢ ɪɚɡɥɢɱɧɵɯ ɝɢɛɛɟɪɟɥɥɢɧɨɜ ɛɥɚɝɨɩɪɢɹɬɧɨ ɩɨɜɥɢɹɥɨ ɧɚ ɪɚɡɜɢɬɢɟ 

ɫɟɦɹɞɨɥɶɧɵɯ ɡɚɪɨɞɵɲɟɣ (Patent, 1994) Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɟɨɛɯɨɞɢɦɵɦɢ 

ɭɫɥɨɜɢɹɦɢ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɹɜɥɹɸɬɫɹ 

ɤɨɦɩɟɬɟɧɬɧɨɫɬɶ ɷɤɫɩɥɚɧɬɨɜ, ɚ ɬɚɤɠɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɭɪɨɜɟɧɶ ɷɤɡɨɝɟɧɧɵɯ ɢ 

ɷɧɞɨɝɟɧɧɵɯ ɝɨɪɦɨɧɨɜ.  

 

1.8. ɋɨɦɚɬɢɱɟɫɤɢɣ ɷɦɛɪɢɨɝɟɧɟɡ ɭ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ 

 

Ɋɚɛɨɬɵ ɩɨ ɩɨɥɭɱɟɧɢɸ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɭ ɫɨɫɧɵ 

ɨɛɵɤɧɨɜɟɧɧɨɣ ɜɟɞɭɬɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨ ɜ ɪɚɡɧɵɯ ɫɬɪɚɧɚɯ ɦɢɪɚ ɫ ɧɚɱɚɥɚ 80-ɯ 

ɝɨɞɨɜ XX ɜɟɤɚ. ȼɩɟɪɜɵɟ ɢɧɢɰɢɚɰɢɹ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ, 

ɷɦɛɪɢɨɝɟɧɧɵɟ ɥɢɧɢɢ, ɡɪɟɥɵɟ ɫɨɦɚɬɢɱɟɫɤɢɟ ɡɚɪɨɞɵɲɢ ɢ ɪɚɫɬɟɧɢɹ-ɪɟɝɟɧɟɪɚɧɬɵ 

ɭ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɮɢɧɫɤɢɦɢ ɭɱɟɧɵɦɢ ɜ 1996 ɝ. (Keinonen- 

Mettälä et al., 1996), ɚ ɩɟɪɜɨɟ ɫɨɨɛɳɟɧɢɟ ɨɛ ɚɞɚɩɬɢɪɨɜɚɧɧɵɯ ɜ ɭɫɥɨɜɢɹɯ 

ɬɟɩɥɢɰɵ ɪɚɫɬɟɧɹɯ-ɪɟɝɟɧɟɪɚɧɬɚɯ ɫɨɫɧɵ ɛɵɥɨ ɨɩɭɛɥɢɤɨɜɚɧɨ ɜ 1999 ɝ. (Häggman 

et al., 1999). ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɫɨɦɚɬɢɱɟɫɤɨɦɭ ɷɦɛɪɢɨɝɟɧɟɡɭ ɭ ɫɨɫɧɵ 

ɨɛɵɤɧɨɜɟɧɧɨɣ ɛɵɥɢ ɧɚɩɪɚɜɥɟɧɵ ɧɚ ɢɡɭɱɟɧɢɟ ɨɫɨɛɟɧɧɨɫɬɟɣ ɢɧɢɰɢɚɰɢɢ: 

ɫɩɨɫɨɛɧɨɫɬɢ ɤ ɫɨɦɚɬɢɱɟɫɤɨɦɭ ɷɦɛɪɢɨɝɟɧɟɡɭ ɡɢɝɨɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ ɧɚ 

ɪɚɡɧɵɯ ɫɬɚɞɢɹɯ ɪɚɡɜɢɬɢɹ, ɨɬɤɥɢɤɚ ɷɤɫɩɥɚɧɬɨɜ ɧɚ ɫɨɫɬɚɜ ɪɚɡɧɵɯ ɜɚɪɢɚɧɬɨɜ 

ɤɭɥɶɬɭɪɚɥɶɧɵɯ ɫɪɟɞ (Keinonen- Mettälä et al., 1996; Lelu et al., 1999; Häggman et 

al., 1999). Ȼɵɥɚ ɭɫɬɚɧɨɜɥɟɧɚ ɧɢɡɤɚɹ ɱɚɫɬɨɬɚ ɢɧɢɰɢɚɰɢɢ ɫɨɦɚɬɢɱɟɫɤɨɝɨ 

ɷɦɛɪɢɨɝɟɧɟɡɚ. ɉɨɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ ɛɵɥɢ ɧɚɩɪɚɜɥɟɧɵ ɧɚ ɩɨɞɛɨɪ ɥɭɱɲɢɯ 

ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɞɥɹ ɢɧɢɰɢɚɰɢɢ ɢ ɩɪɨɥɢɮɟɪɚɰɢɢ ɷɦɛɪɢɨɝɟɧɧɵɯ 

ɥɢɧɢɣ, ɫɨɡɪɟɜɚɧɢɸ ɫɨɦɚɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ ɢ ɩɨɥɭɱɟɧɢɸ ɪɚɫɬɟɧɢɣ-



34 

ɪɟɝɟɧɟɪɚɧɬɨɜ. Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɜɚɪɶɢɪɨɜɚɥɢɫɶ ɫɨɫɬɚɜɵ ɫɪɟɞ (ɦɚɤɪɨ- ɢ ɦɢɤɪɨ-

ɷɥɟɦɟɧɬɵ), ɤɨɧɰɟɧɬɪɚɰɢɢ ɪɟɝɭɥɹɬɨɪɨɜ ɪɨɫɬɚ, ɜɢɞ ɢ ɤɨɧɰɟɧɬɪɚɰɢɹ ɠɟɥɢɪɭɸɳɟɝɨ 

ɚɝɟɧɬɚ (Park et al., 2006; Lelu et al., 1999; Lelu-Walter et al., 2008); ɢɡɭɱɚɥɚɫɶ 

ɪɟɚɤɰɢɹ ɷɤɫɩɥɚɧɬɨɜ ɧɚ ɞɨɛɚɜɥɟɧɢɟ ɚɛɰɢɡɨɜɨɣ ɤɢɫɥɨɬɵ ɜ ɢɧɞɭɤɰɢɨɧɧɵɟ ɫɪɟɞɵ 

(Patent, 1999), ɢɫɫɥɟɞɨɜɚɥɨɫɶ ɜɥɢɹɧɢɟ ɫɨɨɬɧɨɲɟɧɢɹ ɚɦɦɢɚɱɧɨɝɨ ɢ ɧɢɬɪɚɬɧɨɝɨ 

ɚɡɨɬɚ ɜ ɫɨɫɬɚɜɟ ɫɪɟɞ ɞɥɹ ɩɪɨɥɢɮɟɪɚɰɢɢ ɗɋɆ ɢ ɫɨɡɪɟɜɚɧɢɹ ɡɚɪɨɞɵɲɟɣ (Patent, 

2003). Ɍɚɤ ɠɟ ɪɚɡɪɚɛɚɬɵɜɚɥɢɫɶ ɬɟɯɧɨɥɨɝɢɢ ɩɨɥɭɱɟɧɢɹ ɫɨɦɚɬɢɱɟɫɤɨɝɨ 

ɷɦɛɪɢɨɝɟɧɟɡɚ (ɢɧɢɰɢɚɰɢɹ, ɪɚɡɦɧɨɠɟɧɢɟ ɢ ɫɨɯɪɚɧɟɧɢɟ ɷɦɛɪɢɨɝɟɧɧɵɯ ɦɚɫɫ ɢ 

ɫɨɡɪɟɜɚɧɢɟ ɫɨɦɚɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ) ɜ ɠɢɞɤɢɯ ɫɢɫɬɟɦɚɯ: ɜ ɫɭɫɩɟɧɡɢɨɧɧɵɯ 

ɫɪɟɞɚɯ (ɜ ɬɨɦ ɱɢɫɥɟ, ɜ ɭɫɥɨɜɢɹɯ ɛɢɨɪɟɚɤɬɨɪɚ) ɢ ɧɚ ɠɢɞɤɢɯ ɫɪɟɞɚɯ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɩɢɬɵɜɚɸɳɢɯ ɦɚɬɟɪɢɚɥɨɜ (Patent, 2010).  

ɉɚɪɚɥɥɟɥɶɧɨ ɩɪɨɜɨɞɢɥɢɫɶ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɢɡɭɱɟɧɢɸ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ 

ɧɚɫɥɟɞɨɜɚɧɢɹ ɫɩɨɫɨɛɧɨɫɬɢ ɤ ɫɨɦɚɬɢɱɟɫɤɨɦɭ ɷɦɛɪɢɨɝɟɧɟɡɭ. Ȼɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, 

ɱɬɨ ɧɚɫɥɟɞɨɜɚɧɢɟ ɫɩɨɫɨɛɧɨɫɬɢ ɤ ɢɧɢɰɢɚɰɢɢ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ 

ɩɟɪɟɞɚɜɚɥɨɫɶ ɩɨ ɦɚɬɟɪɢɧɫɤɨɣ ɥɢɧɢɢ ɢ ɧɟ ɡɚɜɢɫɟɥɨ ɨɬ ɨɬɰɨɜɫɤɨɝɨ ɝɟɧɨɬɢɩɚ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ ɨɩɵɥɟɧɢɢ ɝɟɧɨɬɢɩɨɜ, ɫɩɨɫɨɛɧɵɯ ɤ 

ɫɨɦɚɬɢɱɟɫɤɨɦɭ ɷɦɛɪɢɨɝɟɧɟɡɭ, ɜ ɤɚɱɟɫɬɜɟ ɪɟɰɢɩɢɟɧɬɨɜ ɩɨɡɜɨɥɢɥɨ ɡɧɚɱɢɬɟɥɶɧɨ 

(ɨɤɨɥɨ 50%) ɭɜɟɥɢɱɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɧɢɰɢɢɪɨɜɚɧɢɹ (Niskanen et al., 2004). 

ɋɯɨɞɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɢ ɭ ɞɪɭɝɢɯ ɜɢɞɨɜ Pinus (Cairney, Pullman, 

2007).  

ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɜɟɞɭɬɫɹ ɢɧɬɟɧɫɢɜɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɢɡɵɫɤɚɧɢɸ 

ɦɚɪɤɟɪɨɜ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ (Cairney, Pullman, 2007). 

Ɉɛɨɛɳɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɦɧɨɝɨɥɟɬɧɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ (1999 - 2007), 

ɩɪɨɜɟɞɟɧɧɵɯ ɝɪɭɩɩɨɣ ɮɪɚɧɰɭɡɫɤɢɯ ɢ ɤɚɧɚɞɫɤɢɯ ɭɱɟɧɵɯ, ɩɨɡɜɨɥɢɥɨ 

ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ ɬɟɯɧɨɥɨɝɢɸ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɞɥɹ ɦɚɫɫɨɜɨɝɨ 

ɪɚɡɦɧɨɠɟɧɢɹ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ ɢ ɩɨɥɭɱɟɧɢɹ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɪɚɫɬɟɧɢɣ-

ɪɟɝɟɧɟɪɚɧɬɨɜ (Lelu-Walter et al., 2008). 
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2. ɈȻɔȿɄɌ ɂ ɆȿɌɈȾɕ ɂɋɋɅȿȾɈȼȺɇɂə 

 

2.1. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ 

 

ȼ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɢɫɩɨɥɶɡɨɜɚɥɢ ɫɬɚɛɢɥɶɧɨ-ɩɪɨɥɢɮɟɪɢɪɭɸɳɢɟ ɥɢɧɢɢ №№ 

28, 41 ɢ 911 (ɪɢɫ. 2), ɩɨɥɭɱɟɧɧɵɟ ɜ 2012-2014 ɝɝ. ɜ ɯɨɞɟ ɢɧɞɭɤɰɢɢ 

ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɜ ɤɭɥɶɬɭɪɟ ɦɟɝɚɝɚɦɟɬɨɮɢɬɨɜ ɫ ɧɟɡɪɟɥɵɦɢ 

ɡɚɪɨɞɵɲɚɦɢ ɧɚ ɫɬɚɞɢɢ ɨɬ 4ɯ-ɤɥɟɬɨɱɧɨɝɨ ɩɪɨɷɦɛɪɢɨ ɞɨ ɧɚɱɚɥɚ ɤɥɢɜɚɠɚ ɢɡ 

ɲɢɲɟɤ ɨɬ ɫɜɨɛɨɞɧɨɝɨ ɨɩɵɥɟɧɢɹ. Ʌɢɧɢɢ №№ 28 ɢ 41 ɩɪɨɢɫɯɨɞɹɬ ɨɬ 

ɫɟɥɟɤɰɢɨɧɧɵɯ ɝɟɧɨɬɢɩɨɜ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ ɢɡ ɤɨɥɥɟɤɰɢɢ ɤɥɨɧɨɜ ɩɥɸɫɨɜɵɯ 

ɞɟɪɟɜɶɟɜ, ɩɪɨɢɡɪɚɫɬɚɸɳɢɯ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ⱥɧɝɚɪɫɤɨɣ ɥɟɫɨɫɟɦɟɧɧɨɣ ɩɥɚɧɬɚɰɢɢ 

Ɍɚɥɶɰɢɧɫɤɨɝɨ ɥɟɫɧɢɱɟɫɬɜɚ Ⱥɧɝɚɪɫɤɨɝɨ ɥɟɫɯɨɡɚ (ɤɥɨɧɵ №№ 28 ɢ 41), ɚ ɥɢɧɢɹ № 

911 – ɨɬ ɝɟɧɨɬɢɩɚ ɞɟɪɟɜɚ, ɩɪɨɢɡɪɚɫɬɚɜɲɟɝɨ ɜ ɟɫɬɟɫɬɜɟɧɧɨɦ ɞɪɟɜɨɫɬɨɟ 

ɨɤɪɟɫɬɧɨɫɬɟɣ ɝ. ɋɟɜɟɪɨɛɚɣɤɚɥɶɫɤɚ (ɇɨɫɤɨɜɚ, 2016).  

 

 

 
Ɋɢɫɭɧɨɤ 2 – ɗɦɛɪɢɨɝɟɧɧɵɟ ɥɢɧɢɢ: Ⱥ, Ȼ - №911; ȼ - №28; Ƚ, Ⱦ - №41  

(ɮɨɬɨ ɚɜɬɨɪɚ) 

 

 

Ⱥ Ȼ ȼ 

Ƚ Ⱦ 
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2.1.1. Ɇɨɪɮɨɥɨɝɨ-ɚɧɚɬɨɦɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɦɛɪɢɨɝɟɧɧɵɯ ɦɚɫɫ 

 

ɗɦɛɪɢɨɝɟɧɧɵɟ ɦɚɫɫɵ ɢɫɫɥɟɞɭɟɦɵɯ ɥɢɧɢɣ ɢɦɟɥɢ ɫɯɨɞɧɨɟ ɦɨɪɮɨɥɨɝɨ-

ɚɧɚɬɨɦɢɱɟɫɤɨɟ ɫɬɪɨɟɧɢɟ ɢ ɛɵɥɢ ɩɪɟɞɫɬɚɜɥɟɧɵ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ, 

ɩɪɨɷɦɛɪɢɨɧɚɥɶɧɵɦɢ ɫɬɪɭɤɬɭɪɚɦɢ (PEM II  – PEM III ), ɫɬɪɭɤɬɭɪɚɦɢ, 

ɩɪɟɞɫɬɚɜɥɹɸɳɢɦɢ ɫɨɛɨɣ ɤɥɚɫɬɟɪɵ ɩɪɨɷɦɛɪɢɨɝɟɧɧɵɯ ɦɚɫɫ ɫ ɪɟɝɟɧɟɪɢɪɭɸɳɢɦɢ 

ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɝɨɥɨɜɤɚɦɢ (heads) ɪɚɧɧɢɯ ɫɨɦɚɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ, ɚ ɬɚɤɠɟ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ, ɪɚɧɧɢɦɢ ɫɨɦɚɬɢɱɟɫɤɢɦɢ ɡɚɪɨɞɵɲɚɦɢ, ɫɨɫɬɨɹɜɲɢɦɢ ɢɡ 

ɝɥɨɛɭɥ ɢ ɫɭɫɩɟɧɡɨɪɨɜ ɪɚɡɧɨɣ ɞɥɢɧɵ (ɪɢɫ. 3).  

 

 

Ɋɢɫɭɧɨɤ 3 – ɗɦɛɪɢɨɧɚɥɶɧɵɟ ɫɬɪɭɤɬɭɪɵ ɷɦɛɪɢɨɝɟɧɧɵɯ ɦɚɫɫ: Ⱥ - PEM III , Ȼ-ȼ – 
ɫɨɦɚɬɢɱɟɫɤɢɟ ɡɚɪɨɞɵɲɢ (Ɉɤ.× 10; Ɉɛ. ×4 PLAN; ɮɨɬɨ ɚɜɬɨɪɚ) 

 

Ʌɢɧɢɢ ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɪɚɡɥɢɱɚɥɢɫɶ ɦɟɠɞɭ ɫɨɛɨɣ ɩɨ ɫɨɨɬɧɨɲɟɧɢɸ 

ɷɦɛɪɢɨɝɟɧɧɵɯ ɫɬɪɭɤɬɭɪ, ɫɤɨɪɨɫɬɢ ɪɟɝɟɧɟɪɚɰɢɢ ɦɚɫɫɵ ɢ ɧɚɤɨɩɥɟɧɢɸ ɜ ɬɤɚɧɹɯ 

ɩɪɨɞɭɤɬɨɜ ɦɟɬɚɛɨɥɢɡɦɚ. Ɋɚɡɦɧɨɠɟɧɢɟ ɷɦɛɪɢɨɝɟɧɧɵɯ ɦɚɫɫ ɩɪɨɢɫɯɨɞɢɥɨ ɡɚ ɫɱɟɬ 

ɨɛɪɚɡɨɜɚɧɢɹ ɧɨɜɵɯ ɩɪɨɷɦɛɪɢɨɧɚɥɶɧɵɯ ɫɬɪɭɤɬɭɪ ɢ ɪɟɝɟɧɟɪɚɰɢɢ ɫɨɦɚɬɢɱɟɫɤɢɯ 

ɡɚɪɨɞɵɲɟɣ ɧɚ PEM III , ɫɭɫɩɟɧɡɨɪɚɯ ɢ ɱɟɪɟɡ ɤɥɢɜɚɠ ɷɦɛɪɢɨɧɚɥɶɧɵɯ ɝɥɨɛɭɥ 

(ɪɢɫ. 4) 

 

 

 

 

 

Ⱥ Ȼ ȼ 
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Ⱥ, Ȼ – ɪɟɝɟɧɟɪɚɰɢɹ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɡɚɪɨɞɵɲɚ (ɫɡ) ɫ PEM III  (p); 
ȼ, Ƚ – ɪɟɝɟɧɟɪɚɰɢɹ ɋɁ ɧɚ ɫɭɫɩɟɧɡɨɪɟ (ɫ);  
Ⱦ, ȿ - ɧɚɱɚɥɨ ɤɥɢɜɚɠɚ ɷɦɛɪɢɨɧɚɥɶɧɨɣ ɝɥɨɛɭɥɵ.  
 

Ɋɢɫɭɧɨɤ 4 - ɋɩɨɫɨɛɵ ɪɚɡɦɧɨɠɟɧɢɹ ɗɆ (Ɉɤ.× 10; Ɉɛ. ×4 PLAN; ɮɨɬɨ ɚɜɬɨɪɚ) 
 

2.2. Ʉɨɧɬɪɨɥɶ ɧɚɞ ɦɨɪɮɨɥɨɝɨ-ɚɧɚɬɨɦɢɱɟɫɤɢɦ ɪɚɡɜɢɬɢɟɦ 
ɷɦɛɪɢɨɧɚɥɶɧɵɯ ɫɬɪɭɤɬɭɪ 

 

Ʉɨɧɬɪɨɥɶ ɧɚɞ ɦɨɪɮɨɥɨɝɨ-ɚɧɚɬɨɦɢɱɟɫɤɢɦ ɪɚɡɜɢɬɢɟɦ ɷɦɛɪɢɨɧɚɥɶɧɵɯ 

ɫɬɪɭɤɬɭɪ ɨɫɭɳɟɫɬɜɥɹɥɢ ɧɚ ɜɪɟɦɟɧɧɵɯ ɦɢɤɪɨɩɪɟɩɚɪɚɬɚɯ, ɨɤɪɚɲɟɧɧɵɯ 

ɫɚɮɪɚɧɢɧɨɦ (ɉɚɭɲɟɜɚ, 1980): ɤɭɫɨɱɤɢ ɷɦɛɪɢɨɧɚɥɶɧɨɣ ɦɚɫɫɵ ɩɨɦɟɳɚɥɢ ɜ 
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ɤɚɩɥɸ ɤɪɚɫɢɬɟɥɹ, ɢɡɥɢɲɤɢ ɤɨɬɨɪɨɝɨ ɭɞɚɥɹɥɢ ɮɢɥɶɬɪɨɜɚɥɶɧɨɣ ɛɭɦɚɝɨɣ ɩɨɫɥɟ 

ɨɤɪɚɲɢɜɚɧɢɹ, ɡɚɬɟɦ ɦɚɬɟɪɢɚɥ ɡɚɤɥɸɱɚɥɢ ɜ ɤɚɩɥɟ ɝɥɢɰɟɪɢɧɚ ɦɟɠɞɭ ɞɜɭɦɹ 

ɩɪɟɞɦɟɬɧɵɦɢ ɫɬɟɤɥɚɦɢ, ɨɫɬɨɪɨɠɧɨ ɪɚɡɞɚɜɥɢɜɚɥɢ ɢ ɩɪɨɫɦɚɬɪɢɜɚɥɢ ɩɨɞ 

ɦɢɤɪɨɫɤɨɩɨɦ ɅɈɆɈ ɆɂɄɆȿȾ-6 (ɜɚɪ.74) ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ Ɉɤ.× 10; Ɉɛ. ×4 

PLAN ɢ Ɉɤ.×10; Ɉɛ. ×10 PLAN. 

ȼ ɯɨɞɟ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɭɱɢɬɵɜɚɥɢ ɧɚɥɢɱɢɟ ɜ ɫɨɫɬɚɜɟ ɤɭɥɶɬɭɪ ɊȿɆ ɢ 

ɝɥɨɛɭɥɹɪɧɵɯ ɫɨɦɚɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ. ɊȿɆ ɪɚɡɥɢɱɚɥɢ ɩɨ ɫɬɟɩɟɧɢ ɡɪɟɥɨɫɬɢ: 

ɊȿɆ I – ɨɞɢɧɨɱɧɵɟ ɷɦɛɪɢɨɧɚɥɶɧɵɟ ɬɪɭɛɤɢ ɫ ɷɦɛɪɢɨɧɚɥɶɧɵɦɢ ɢɧɢɰɢɚɥɹɦɢ; 

ɊȿɆ II  – ɝɪɭɩɩɚ ɷɦɛɪɢɨɧɚɥɶɧɵɯ ɬɪɭɛɨɤ ɫ ɷɦɛɪɢɨɧɚɥɶɧɵɦɢ ɢɧɢɰɢɚɥɹɦɢ; ɊȿɆ 

III  – ɚɝɪɟɝɚɬɵ, ɫɨɫɬɨɹɳɢɟ ɢɡ ɦɧɨɠɟɫɬɜɚ ɷɦɛɪɢɨɧɚɥɶɧɵɯ ɬɪɭɛɨɤ ɢ 

ɷɦɛɪɢɨɧɚɥɶɧɵɯ ɤɥɟɬɨɤ (ɪɢɫ. 5). 

Ɇɨɪɮɨɥɨɝɨ-ɚɧɚɬɨɦɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɦɛɪɢɨɝɟɧɧɵɯ ɦɚɫɫ 

ɮɢɤɫɢɪɨɜɚɥɢ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɮɨɬɨɤɚɦɟɪɵ Canon PowerShot A640 PC1200. 

 

 

Ɋɢɫɭɧɨɤ 5 - ɋɯɟɦɚ ɪɚɡɜɢɬɢɹ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɡɚɪɨɞɵɲɚ ɟɥɢ (Smertenko A. et al., 

2003). 

 

2.3. Ɉɩɬɢɦɢɡɚɰɢɹ ɤɭɥɶɬɭɪɚɥɶɧɨɣ ɫɪɟɞɵ ɩɨ ɫɨɨɬɧɨɲɟɧɢɸ ɮɨɪɦ 
ɧɟɨɪɝɚɧɢɱɟɫɤɨɝɨ ɚɡɨɬɚ ɞɥɹ ɩɪɨɥɢɮɟɪɚɰɢɢ ɢ ɫɨɯɪɚɧɟɧɢɹ 
ɷɦɛɪɢɨɝɟɧɧɵɯ ɦɚɫɫ 

 

Ⱦɥɹ ɜɵɹɜɥɟɧɢɹ ɨɩɬɢɦɚɥɶɧɵɯ ɫɨɨɬɧɨɲɟɧɢɣ ɮɨɪɦ ɧɟɨɪɝɚɧɢɱɟɫɤɨɝɨ ɚɡɨɬɚ ɜ 

ɤɭɥɶɬɭɪɚɥɶɧɨɣ ɫɪɟɞɟ ɞɥɹ ɩɪɨɥɢɮɟɪɚɰɢɢ ɢ ɫɨɯɪɚɧɟɧɢɹ ɷɦɛɪɢɨɝɟɧɧɵɯ ɦɚɫɫ 

ɢɫɩɨɥɶɡɨɜɚɥɢ ɥɢɧɢɢ №№ 28, 41, 911.  
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ȼ ɯɨɞɟ ɷɤɫɩɟɪɢɦɟɧɬɚ ɜɚɪɶɢɪɨɜɚɥɨɫɶ ɫɨɨɬɧɨɲɟɧɢɟ ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɣ ɢ 

ɨɤɢɫɥɟɧɧɨɣ ɮɨɪɦ ɚɡɨɬɚ, ɩɪɢɱɟɦ, ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɧɟɨɪɝɚɧɢɱɟɫɤɨɝɨ ɚɡɨɬɚ 

ɨɫɬɚɜɚɥɨɫɶ ɧɟɢɡɦɟɧɧɵɦ. ɗɤɫɩɟɪɢɦɟɧɬ ɩɪɨɜɨɞɢɥɢ ɩɨ ɦɟɬɨɞɭ R. C. Serrano 

(Patent, 2003), ɢɫɩɨɥɶɡɨɜɚɧɧɨɦɭ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɫɨɦɚɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ ɭ 

ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ. Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ ɢɫɩɨɥɶɡɨɜɚɥɢ ɫɨɫɬɚɜ 

ɦɚɤɪɨɷɥɟɦɟɧɬɨɜ ɫɪɟɞɵ N6 (Chu C.-C. et al., 1975), ɝɞɟ ɞɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱɟɬɨɜ 

ɚɦɦɢɚɱɧɚɹ ɫɟɥɢɬɪɚ (NH4NO3), ɫɨɞɟɪɠɚɳɚɹ ɨɞɧɨɜɪɟɦɟɧɧɨ ɢɨɧɵ ɨɛɟɢɯ ɮɨɪɦ 

ɚɡɨɬɚ, ɛɵɥɚ ɜɵɜɟɞɟɧɚ ɢɡ ɫɨɫɬɚɜɚ ɫɪɟɞɵ. ɂɫɬɨɱɧɢɤɨɦ ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɣ ɮɨɪɦɵ 

ɚɡɨɬɚ ɹɜɢɥɨɫɶ ɫɨɟɞɢɧɟɧɢɟ (NH4)2SO4, ɚ ɟɞɢɧɫɬɜɟɧɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɨɤɢɫɥɟɧɧɨɣ 

ɮɨɪɦɵ - KNO3. Ɇɢɤɪɨɷɥɟɦɟɧɬɵ ɝɨɬɨɜɢɥɢ ɩɨ ɫɨɫɬɚɜɭ ɫɪɟɞɵ LM (Litvay et al., 

1985). ȼ ɤɚɱɟɫɬɜɟ ɤɨɧɬɪɨɥɹ ɢɫɩɨɥɶɡɨɜɚɥɢ ɫɪɟɞɭ, ɩɪɢɝɨɬɨɜɥɟɧɧɭɸ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɚɤɪɨ- ɢ ɦɢɤɪɨɷɥɟɦɟɧɬɧɨɝɨ ɫɨɫɬɚɜɚ ɫɬɚɧɞɚɪɬɧɨɣ ɫɪɟɞɵ LM. 

Ⱦɥɹ ɨɩɵɬɚ ɢ ɤɨɧɬɪɨɥɹ ɫɨɫɬɚɜ ɨɪɝɚɧɢɱɟɫɤɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɫɪɟɞ – ɜɢɬɚɦɢɧɨɜ, 

ɢɧɨɡɢɬɚ, L-ɝɥɸɬɚɦɢɧɚ ɛɪɚɥɢ ɩɨ ɩɪɨɩɢɫɢ ɫɪɟɞɵ BM; ɝɢɞɪɨɥɢɡɚɬ ɤɚɡɟɢɧɚ ɜ 

ɫɨɫɬɚɜɟ ɫɪɟɞ ɢɫɩɨɥɶɡɨɜɚɥɢ ɜ ɤɨɥɢɱɟɫɬɜɟ 1000 ɦɝ/ɥ, ɫɚɯɚɪɨɡɵ – 30000 ɦɝ/ɥ. 

ɚɫɤɨɪɛɢɧɨɜɨɣ ɤɢɫɥɨɬɵ – 700 ɦɝ/ɥ, 2,4 D – 1,75 ɦɝ/ɥ ɢ 0,25 ɦɝ/ɥ 6-ȻȺɉ 

(ɩɨɞɨɛɪɚɧɚ ɨɩɵɬɧɵɦ ɩɭɬɟɦ); pH ɞɨɜɨɞɢɥɢ ɞɨ 5,8 ɞɨ ɞɨɛɚɜɥɟɧɢɹ ɠɟɥɢɪɭɸɳɟɝɨ 

ɤɨɦɩɨɧɟɧɬɚ, ɜ ɤɚɱɟɫɬɜɟ ɤɨɬɨɪɨɝɨ ɢɫɩɨɥɶɡɨɜɚɥɢ ɝɟɥɪɢɬ. Ⱥɫɤɨɪɛɢɧɨɜɭɸ ɤɢɫɥɨɬɭ 

ɢ L-ɝɥɸɬɚɦɢɧ ɞɨɛɚɜɥɹɥɢ ɜ ɨɫɬɵɜɚɸɳɢɟ ɫɪɟɞɵ, ɢɫɩɨɥɶɡɭɹ ɨɞɧɨɪɚɡɨɜɵɟ 

ɛɚɤɬɟɪɢɚɥɶɧɵɟ ɮɢɥɶɬɪɵ.  

ɉɪɢ ɩɪɢɝɨɬɨɜɥɟɧɢɢ ɫɪɟɞ ɢɫɩɨɥɶɡɨɜɚɥɢ ɦɨɥɹɪɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɢɨɧɨɜ 

NH4
+: NO3

–: 1/9, 2/8, 4/6, 6/4, 8/2 (Patent, 2003). Ⱦɥɹ ɷɬɨɝɨ ɫɧɚɱɚɥɚ ɨɩɪɟɞɟɥɹɥɢ ɜ 

ɫɨɫɬɚɜɟ ɦɚɤɪɨɷɥɟɦɟɧɬɨɜ ɫɪɟɞɵ ɨɛɳɭɸ ɦɨɥɹɪɧɭɸ ɦɚɫɫɭ ɚɡɨɬɚ ɢ ɦɨɥɹɪɧɭɸ ɦɚɫɫɭ 

ɚɡɨɬɚ ɜ ɫɨɫɬɚɜɟ ɫɨɥɟɣ ɫ ɨɤɢɫɥɟɧɧɨɣ ɢ ɜɨɫɫɬɚɧɨɜɥɥɟɧɧɨɣ ɮɨɪɦɨɣ, ɡɚɬɟɦ, 

ɪɚɫɫɱɢɬɵɜɚɥɢ ɦɚɫɫɭ ɫɨɥɟɣ, ɧɟɨɛɯɨɞɢɦɭɸ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɪɚɫɬɜɨɪɨɜ ɫ 

ɡɚɞɚɧɧɵɦ ɫɨɨɬɧɨɲɟɧɢɟɦ (ɬɚɛ. 1).  
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Ɍɚɛɥɢɰɚ 1 – Ʉɨɥɢɱɟɫɬɜɨ ɫɨɥɟɣ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɫɪɟɞ ɫ ɡɚɞɚɧɧɵɦ ɦɨɥɹɪɧɵɦ 

ɫɨɨɬɧɨɲɟɧɢɟɦ ɮɨɪɦ ɧɟɨɪɝɚɧɢɱɟɫɤɨɝɨ ɚɡɨɬɚ 

Ɇɨɥɹɪɧɨɟ 
ɫɨɨɬɧɨɲɟɧɢɟ 
NH4

+ : NO3
- 

ɂɨɧ 
Ⱦɨɥɹ 

ɢɨɧɚ, % 
ɋɨɟɞɢɧɟɧɢɟ 

Ʉɨɥɢɱɟɫɬɜɨ ɚɡɨɬɚ 
ɜ ɫɨɟɞɢɧɟɧɢɢ, ɦɝ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɫɨɥɢ ɜ ɫɪɟɞɟ, 

ɦɝ/ɥ 

8/2 
NH4

+ 80 (NH4)2SO4 392 1850 
NO3

- 20 KNO3 98 708 

6/4 
NH4

+ 60 (NH4)2SO4 294.13 1386.61 
NO3

- 40 KNO3 196.1 1414.72 

4/6 
NH4

+ 40 (NH4)2SO4 196.1 924 
NO3

- 60 KNO3 294.13 2121.94 

2/8 
NH4

+ 20 (NH4)2SO4 98 462 
NO3

- 80 KNO3 393 2835 

1/9 
NH4

+ 10 (NH4)2SO4 49 231 
NO3

- 90 KNO3 441.19 3182.87 

 

ȼ ɷɤɫɩɟɪɢɦɟɧɬɟ ɭɱɢɬɵɜɚɥɢ ɩɪɢɪɨɫɬ ɦɚɫɫɵ ɢ ɨɛɴɟɦɚ ɷɤɫɩɥɚɧɬɨɜ. Ɉɩɵɬ 

ɩɪɨɜɨɞɢɥɢ ɜ ɩɚɪɚɥɥɟɥɶɧɵɯ ɩɨɜɬɨɪɧɨɫɬɹɯ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɢɪɨɫɬɚ ɦɚɫɫɵ 

ɨɩɵɬ ɩɪɨɜɨɞɢɥɢ ɜ 5-ɢ ɩɨɜɬɨɪɧɨɫɬɹɯ; ɷɤɫɩɨɡɢɰɢɹ ɧɚ ɤɭɥɶɬɭɪɚɥɶɧɵɯ ɫɪɟɞɚɯ 

ɫɨɫɬɚɜɢɥɚ 14 ɫɭɬ. ɉɪɢɪɨɫɬ ɨɛɴɟɦɚ ɭɱɢɬɵɜɚɥɢ ɩɨ 10 ɩɨɜɬɨɪɧɨɫɬɹɦ ɜ ɬɟɱɟɧɢɟ 56 

ɫɭɬ. ɋɴɟɦɤɭ ɞɚɧɧɵɯ ɩɪɨɜɨɞɢɥɢ ɤɚɠɞɵɟ 14 ɫɭɬ. ȼɢɡɭɚɥɶɧɨ ɨɬɫɥɟɠɢɜɚɥɢ 

ɫɨɫɬɨɹɧɢɟ ɷɦɛɪɢɨɝɟɧɧɵɯ ɦɚɫɫ (ɰɜɟɬ, ɤɨɧɫɢɫɬɟɧɰɢɸ, ɯɚɪɚɤɬɟɪ ɪɚɡɜɢɬɢɹ ɬɤɚɧɢ ɢ 

ɞɪ.). 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ (ɞɢɧɚɦɢɤɚ ɪɨɫɬɚ, 

ɩɪɢɪɨɫɬ ɬɤɚɧɢ) ɢɫɩɨɥɶɡɨɜɚɥɢ ɝɪɚɜɢɦɟɬɪɢɱɟɫɤɢɣ (ɜɟɫɨɜɨɣ) ɦɟɬɨɞ – ɦɟɬɨɞ 

ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ ɯɢɦɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ, ɝɞɟ ɜɡɜɟɲɢɜɚɧɢɟ ɹɜɥɹɟɬɫɹ ɧɟ ɬɨɥɶɤɨ 

ɧɚɱɚɥɶɧɨɣ, ɧɨ ɢ ɤɨɧɟɱɧɨɣ ɫɬɚɞɢɟɣ ɨɩɪɟɞɟɥɟɧɢɹ. Ƚɪɚɜɢɦɟɬɪɢɱɟɫɤɢɣ ɚɧɚɥɢɡ 

ɨɫɧɨɜɚɧ ɧɚ ɡɚɤɨɧɟ ɫɨɯɪɚɧɟɧɢɹ ɦɚɫɫɵ ɜɟɳɟɫɬɜ ɩɪɢ ɯɢɦɢɱɟɫɤɢɯ ɩɪɟɜɪɚɳɟɧɢɹɯ 

(Ƚɪɚɜɢɦɟɬɪɢɱɟɫɤɢɣ ɚɧɚɥɢɡ, 2011). ȼ ɯɨɞɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɟɝɢɫɬɪɢɪɨɜɚɥɢ ɜɟɫ 

ɱɢɫɬɨɣ ɫɪɟɞɵ, ɜɟɫ ɫɪɟɞɵ ɫ ɷɦɛɪɢɨɧɚɥɶɧɨ-ɫɭɫɩɟɧɡɚɪɧɨɣ ɦɚɫɫɨɣ ɢ ɜɟɫ ɫɪɟɞɵ 

ɩɨɫɥɟ ɭɞɚɥɟɧɢɹ ɷɦɛɪɢɨɧɚɥɶɧɨ-ɫɭɫɩɟɧɡɚɪɧɨɣ ɦɚɫɫɵ. ȼɡɜɟɲɢɜɚɧɢɟ ɩɪɨɜɨɞɢɥɢ ɧɚ  

ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɜɟɫɚɯ ANDHR–202i.  

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɴɟɦɚ ɢɡɦɟɪɹɥɢ ɞɥɢɧɭ, ɲɢɪɢɧɭ ɢ ɜɵɫɨɬɭ ɤɥɚɫɬɟɪɨɜ 

ɗɆ, ɡɚɬɟɦ ɩɪɨɜɨɞɢɥɢ ɪɚɫɱɟɬ ɩɨ ɮɨɪɦɭɥɟ ɨɛɴɟɦɚ ɞɥɹ ɩɨɥɭɫɮɟɪɵ (1) 

(ɇɨɜɨɫɟɥɨɜɚ, 2003). 
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                                                           (1) 

 

ɝɞɟ V – ɨɛɴɟɦ ɩɨɥɭɫɮɟɪɵ;  

R – ɪɚɞɢɭɫ ɫɮɟɪɵ. 

 

2.4. ɉɪɟɞɨɛɪɚɛɨɬɤɚ (ɫɢɧɯɪɨɧɢɡɚɰɢɹ) ɷɦɛɪɢɨɝɟɧɧɵɯ ɦɚɫɫ 

 

ȼ ɷɤɫɩɟɪɢɦɟɧɬɟ ɩɨ ɩɪɟɞɨɛɪɚɛɨɬɤɟ (ɫɢɧɯɪɨɧɢɡɚɰɢɢ) ɢɫɩɨɥɶɡɨɜɚɥɢ 

ɷɦɛɪɢɨɝɟɧɧɭɸ ɦɚɫɫɭ ɥɢɧɢɢ № 41. 

ɗɦɛɪɢɨɝɟɧɧɵɟ ɦɚɫɫɵ ɩɨɦɟɳɚɥɢ ɧɚ ɫɪɟɞɵ ɫ ɞɨɛɚɜɥɟɧɢɟɦ ɪɟɝɭɥɹɬɨɪɨɜ 

ɪɨɫɬɚ – ɚɛɫɰɢɡɨɜɨɣ (ȺȻɄ, 10 ɦɝ/ɥ) ɢ/ɢɥɢ ɝɢɛɛɟɪɟɥɥɢɧɨɜɨɣ ɤɢɫɥɨɬɵ (ȽɄ, 10 

ɦɝ/ɥ), ɢ ɛɟɡ ɪɟɝɭɥɹɬɨɪɨɜ ɪɨɫɬɚ ɧɚ ɬɜɟɪɞɵɯ ɫɪɟɞɚɯ ɢɥɢ ɜ ɠɢɞɤɢɯ ɫɢɫɬɟɦɚɯ – ɜ 

ɜɢɞɟ ɫɭɫɩɟɧɡɢɢ ɢɥɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɚɬɧɵɯ ɞɢɫɤɨɜ ɜ ɤɚɱɟɫɬɜɟ ɜɩɢɬɵɜɚɸɳɢɯ 

ɦɚɬɟɪɢɚɥɨɜ (ɬɚɛ. 2, Patent, 1999; Lelu-Walter et al., 2008; Carneros et al., 2009; 

Patent, 2011) 

 

Ɍɚɛɥɢɰɚ 2 – ȼɚɪɢɚɧɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɨ ɩɪɟɞɨɛɪɚɛɨɬɤɟ (ɋɢɧɯɪɨɧɢɡɚɰɢɢ) 

ɋɢɫɬɟɦɚ 

Ɋɟɝɭɥɹɬɨɪ ɪɨɫɬɚ 
Ȼɟɡ ɪɟɝɭɥɹɬɨɪɨɜ 

ɪɨɫɬɚ,  
ȻȽ 

Ⱥɛɫɰɢɡɨɜɚɹ 
ɤɢɫɥɨɬɚ,  

Ⱥ 

Ⱥɛɫɰɢɡɨɜɚɹ ɢ 
ɝɢɛɛɟɪɟɥɥɨɜɚɹ ɤɢɫɥɨɬɚ, 

ȺȽ 
Ɍ - ɬɜɟɪɞɚɹ ɫɪɟɞɚ ɌȻȽ ɌȺ ɌȺȽ 
ɀ - ɠɢɞɤɚɹ ɫɪɟɞɚ, 

ɫɭɫɩɟɧɡɢɹ,  ɀȻȽ ɀȺ ɀȺȽ 

ȼ - ɠɢɞɤɚɹ ɫɪɟɞɚ, 
ɜɚɬɧɵɟ ɞɢɫɤɢ 

ȼȻȽ ȼȺ ȼȺȽ 

 

Ʉɚɠɞɵɣ ɜɚɪɢɚɧɬ ɨɩɵɬɚ ɛɵɥ ɜɵɩɨɥɧɟɧ ɜ ɩɹɬɢ ɩɨɜɬɨɪɧɨɫɬɹɯ.  

ȼ ɷɤɫɩɟɪɢɦɟɧɬɟ ɢɫɩɨɥɶɡɨɜɚɥɢ ɫɪɟɞɵ, ɫɨɫɬɚɜɥɟɧɧɵɟ ɧɚ ɨɫɧɨɜɟ ɦɚɤɪɨ- ɢ 

ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ ɫɪɟɞɵ ½ LV (Litvay et al., 1985) ɢ ɜɢɬɚɦɢɧɨɜ ɫɪɟɞɵ BM (Patent, 

2010). ȼ ɫɪɟɞɵ ɞɨɛɚɜɥɹɥɢ 30 ɝ/ɥ ɫɚɯɚɪɨɡɵ, 200 ɦɝ/ɥ ɢɧɨɡɢɬɚ, 1 ɝ/ɥ ɝɢɞɪɨɥɢɡɚɬɚ 

ɤɚɡɟɢɧɚ; pH ɞɨɜɨɞɢɥɢ ɞɨ 5,8. Ɂɚɬɟɦ, ɜ ɫɪɟɞɵ ɞɨɛɚɜɥɹɥɢ 250 ɦɝ/ɥ 
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ɚɤɬɢɜɢɪɨɜɚɧɧɨɝɨ ɭɝɥɹ ɢ 1,6 ɝ/ɥ ɝɟɥɪɢɬɚ. L-ɝɥɸɬɚɦɢɧ ɜ ɤɨɥɢɱɟɫɬɜɟ 500 ɦɝ/ɥ ɢ 

ɪɟɝɭɥɹɬɨɪɵ ɪɨɫɬɚ ɞɨɛɚɜɥɹɥɢ ɩɨɫɥɟ ɚɜɬɨɤɥɚɜɢɪɨɜɚɧɢɹ ɜ ɨɫɬɵɜɚɸɳɢɟ ɫɪɟɞɵ. 

ɗɤɫɩɟɪɢɦɟɧɬ ɩɪɨɜɨɞɢɥɢ ɜ ɬɟɦɧɨɬɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 22±2ºɋ. ȼɚɪɢɚɧɬɵ ɧɚ 

ɬɜɟɪɞɨɣ ɫɪɟɞɟ ɢ ɜ ɠɢɞɤɢɯ ɫɢɫɬɟɦɚɯ ɧɚ ɜɚɬɧɵɯ ɞɢɫɤɚɯ ɩɨɦɟɳɚɥɢ ɜ ɭɫɥɨɜɢɹ 

ɬɟɪɦɨɫɬɚɬɚ, ɜ ɫɭɫɩɟɧɡɢɹɯ – ɤɭɥɶɬɢɜɢɪɨɜɚɥɢ ɧɚ ɲɟɣɤɟɪɟ ɜ ɭɫɥɨɜɢɹɯ ɪɨɫɬɨɜɨɣ 

ɤɨɦɧɚɬɵ. ɗɤɫɩɨɡɢɰɢɹ ɧɚ ɫɪɟɞɚɯ ɛɟɡ ɪɟɝɭɥɹɬɨɪɨɜ ɪɨɫɬɚ ɫɨɫɬɚɜɢɥɚ 1 ɧɟɞɟɥɸ, ɧɚ 

ɫɪɟɞɚɯ ɫ ɞɨɛɚɜɥɟɧɢɟɦ ȺȻɄ ɢ ȽɄ – 2 ɧɟɞɟɥɢ (Patent, 2011).  

ȼ ɯɨɞɟ ɷɤɫɩɟɪɢɦɟɧɬɚ ɨɬɫɥɟɠɢɜɚɥɢ ɜɧɟɲɧɟɟ ɫɨɫɬɨɹɧɢɟ ɷɦɛɪɢɨɝɟɧɧɵɯ 

ɦɚɫɫ, ɡɪɟɥɨɫɬɶ ɢ ɚɧɨɦɚɥɢɢ ɷɦɛɪɢɨɧɚɥɶɧɵɯ ɫɬɪɭɤɬɭɪ, ɤɨɥɢɱɟɫɬɜɨ 

ɩɪɨɷɦɛɪɢɨɧɚɥɶɧɵɯ ɫɬɪɭɤɬɭɪ ɢ ɝɨɥɨɜɨɤ ɫɨɦɚɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ, ɧɚɥɢɱɢɟ ɢ 

ɞɥɢɧɭ ɫɭɫɩɟɧɡɨɪɨɜ.  

Ɇɨɪɮɨɥɨɝɨ-ɚɧɚɬɨɦɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɦɛɪɢɨɝɟɧɧɵɯ ɦɚɫɫ 

ɨɩɪɟɞɟɥɹɥɢ ɫ ɩɨɦɨɳɶɸ ɦɢɤɪɨɫɤɨɩɢɪɨɜɚɧɢɹ. Ɋɟɝɢɫɬɪɚɰɢɸ ɢɡɦɟɧɟɧɢɣ 

ɨɫɭɳɟɫɬɜɥɹɥɢ ɜ ɠɭɪɧɚɥɟ ɧɚɛɥɸɞɟɧɢɣ.  

 

2.5. ɋɨɡɪɟɜɚɧɢɟ ɫɨɦɚɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ 

 

ȼ ɷɤɫɩɟɪɢɦɟɧɬɟ ɩɨ ɫɨɡɪɟɜɚɧɢɸ ɢɫɩɨɥɶɡɨɜɚɥɢ ɷɦɛɪɢɨɝɟɧɧɭɸ ɦɚɫɫɭ ɥɢɧɢɢ 

№ 41. 

ɋɨɡɪɟɜɚɧɢɟ ɫɨɦɚɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ ɩɪɨɜɨɞɢɥɢ ɞɥɹ ɜɫɟɯ 5 ɩɨɜɬɨɪɧɨɫɬɟɣ 

ɤɚɠɞɨɝɨ ɜɚɪɢɚɧɬɚ ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɨ ɩɪɟɞɨɛɪɚɛɨɬɤɟ (ɫɢɧɯɪɨɧɢɡɚɰɢɢ) (ɬɚɛ. 2). 

ɉɨ ɡɚɜɟɪɲɟɧɢɸ ɩɪɟɞɨɛɪɚɛɨɬɤɢ (ɫɢɧɯɪɨɧɢɡɚɰɢɢ) 200-300 ɦɝ ɦɚɫɫɵ ɨɬ 

ɩɨɜɬɨɪɧɨɫɬɟɣ ɤɚɠɞɨɝɨ ɜɚɪɢɚɧɬɚ ɨɩɵɬɚ ɫɭɫɩɟɧɞɢɪɨɜɚɥɢ ɜ 4-5 ɦɥ ɪɚɫɬɜɨɪɚ, 

ɫɨɞɟɪɠɚɳɟɦ ɬɨɥɶɤɨ ɦɚɤɪɨ- ɢ ɦɢɤɪɨɷɥɟɦɟɧɬɵ ɫɪɟɞɵ ½ LV (Litvay et al., 1985), ɢ 

ɮɢɥɶɬɪɨɜɚɥɢ ɱɟɪɟɡ ɩɥɨɫɤɨɞɨɧɧɭɸ ɜɨɪɨɧɤɭ (ɜɨɪɨɧɤɚ Ȼɸɯɧɟɪɚ) ɫ ɩɨɦɨɳɶɸ 

ɜɚɤɭɭɦɧɨɝɨ ɧɚɫɨɫɚ Ʉɚɦɨɜɫɤɨɝɨ ɧɚ ɫɬɟɪɢɥɶɧɨɣ ɦɟɦɛɪɚɧɟ ɢɡ ɦɟɥɶɧɢɱɧɨɝɨ ɝɚɡɚ, 

ɭɞɚɥɹɹ ɪɚɫɬɜɨɪ ɢɡ ɷɦɛɪɢɨɧɚɥɶɧɨɣ ɦɚɫɫɵ. «ɉɨɞɫɭɲɟɧɧɭɸ» ɦɚɫɫɭ ɜɦɟɫɬɟ ɫ 

ɦɟɦɛɪɚɧɨɣ ɩɨɦɟɳɚɥɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɬɜɟɪɞɨɣ ɫɪɟɞɵ ɞɥɹ ɫɨɡɪɟɜɚɧɢɹ 

ɫɨɦɚɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ (Lelu-Walter et al., 2008; Patent, 2011).  
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ɋɪɟɞɭ ɝɨɬɨɜɢɥɢ ɧɚ ɨɫɧɨɜɟ ɦɚɤɪɨ- ɢ ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ ɫɪɟɞɵ ½ LV (Litvay 

et al., 1985) ɢ ɜɢɬɚɦɢɧɨɜ ɫɪɟɞɵ BM (Patent, 2010). ȼ ɫɪɟɞɭ ɞɨɛɚɜɥɹɥɢ 20 ɦɝ/ɥ 

ȺȻɄ, 60 ɝ/ɥ ɫɚɯɚɪɨɡɵ, 200 ɦɝ/ɥ ɢɧɨɡɢɬɚ, 500 ɦɝ/ɥ L-ɝɥɸɬɚɦɢɧɚ (ɩɨɫɥɟ 

ɚɜɬɨɤɥɚɜɢɪɨɜɚɧɢɹ), 1 ɝ/ɥ ɤɚɡɟɢɧɚ, 1 ɝ/ɥ ɚɤɬɢɜɢɪɨɜɚɧɧɨɝɨ ɭɝɥɹ, 10 ɝ/ɥ ɉȿȽ 6000 ɢ 

7 ɝ/ɥ ɝɟɥɪɢɬɚ; pH ɫɪɟɞɵ ɞɨɜɨɞɢɥɢ ɞɨ 5,8. Ʉɭɥɶɬɭɪɵ ɜɵɞɟɪɠɢɜɚɥɢ ɜ ɬɟɦɧɨɬɟ ɜ 

ɭɫɥɨɜɢɹɯ ɬɟɪɦɨɫɬɚɬɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 22±2º, ɋ (Lelu-Walter et al., 2008; Patent, 

2011). ɗɤɫɩɨɡɢɰɢɹ ɷɦɛɪɢɨɝɟɧɧɵɯ ɦɚɫɫ ɧɚ ɫɪɟɞɟ ɞɥɹ ɫɨɡɪɟɜɚɧɢɹ ɫɨɫɬɚɜɢɥɚ 3 – 6 

ɦɟɫ. 

ȼ ɯɨɞɟ ɷɤɫɩɟɪɢɦɟɧɬɚ ɨɬɫɥɟɠɢɜɚɥɢ ɜɧɟɲɧɟɟ ɫɨɫɬɨɹɧɢɟ ɷɦɛɪɢɨɝɟɧɧɵɯ 

ɦɚɫɫ, ɡɪɟɥɨɫɬɶ ɢ ɚɧɨɦɚɥɢɢ ɷɦɛɪɢɨɧɚɥɶɧɵɯ ɫɬɪɭɤɬɭɪ, ɤɨɥɢɱɟɫɬɜɨ 

ɩɪɨɷɦɛɪɢɨɧɚɥɶɧɵɯ ɫɬɪɭɤɬɭɪ ɢ ɝɨɥɨɜɨɤ ɫɨɦɚɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ, ɧɚɥɢɱɢɟ ɢ 

ɞɥɢɧɭ ɫɭɫɩɟɧɡɨɪɨɜ, ɤɨɥɢɱɟɫɬɜɨ ɢ ɤɚɱɟɫɬɜɨ (ɧɨɪɦɚɥɶɧɨɟ/ɚɧɨɦɚɥɶɧɨɟ ɪɚɡɜɢɬɢɟ) 

ɫɟɦɹɞɨɥɶɧɵɯ ɫɨɦɚɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ. 

Ɇɨɪɮɨɥɨɝɨ-ɚɧɚɬɨɦɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɦɛɪɢɨɧɚɥɶɧɨ-ɫɭɫɩɟɧɡɨɪɧɵɯ 

ɦɚɫɫ ɨɩɪɟɞɟɥɹɥɢ ɫ ɩɨɦɨɳɶɸ ɦɢɤɪɨɫɤɨɩɢɪɨɜɚɧɢɹ.  

ɉɨɹɜɥɟɧɢɟ ɢ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ ɡɪɟɥɵɯ ɫɟɦɹɞɨɥɶɧɵɯ 

ɫɨɦɚɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ ɮɢɤɫɢɪɨɜɚɥɢ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɮɨɬɨɤɚɦɟɪɵ 

Nikon COOLPIXL820. Ɋɟɝɢɫɬɪɚɰɢɸ ɢɡɦɟɧɟɧɢɣ ɨɫɭɳɟɫɬɜɥɹɥɢ ɜ ɠɭɪɧɚɥɟ 

ɧɚɛɥɸɞɟɧɢɣ.  

 

2.6. ɉɪɨɪɚɳɢɜɚɧɢɟ ɢ ɭɤɨɪɟɧɟɧɢɟ ɫɟɦɹɞɨɥɶɧɵɯ ɫɨɦɚɬɢɱɟɫɤɢɯ 
ɡɚɪɨɞɵɲɟɣ 

 

ɉɪɢ ɩɪɨɪɚɳɢɜɚɧɢɢ ɢ ɭɤɨɪɟɧɟɧɢɢ ɢɫɩɨɥɶɡɨɜɚɥɢ ɫɟɦɹɞɨɥɶɧɵɟ ɡɚɪɨɞɵɲɢ, 

ɤɨɬɨɪɵɟ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɜ ɪɟɡɭɥɶɬɚɬɟ ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɨ ɫɨɡɪɟɜɚɧɢɸ (ɫɦ. ɜɵɲɟ). 

Ⱦɥɹ ɩɪɨɪɚɳɢɜɚɧɢɹ ɡɪɟɥɵɟ ɫɟɦɹɞɨɥɶɧɵɟ ɡɚɪɨɞɵɲɢ ɩɨɦɟɳɚɥɢ ɧɚ ɬɜɟɪɞɭɸ 

ɫɪɟɞɭ AFS (ɛɟɡ ɪɟɝɭɥɹɬɨɪɨɜ ɪɨɫɬɚ, Bonga, 2004). ɑɚɫɬɶ ɡɚɪɨɞɵɲɟɣ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɨɞɜɟɪɝɚɥɢ ɩɪɨɰɟɞɭɪɟ «ɩɨɞɫɭɲɢɜɚɧɢɹ». ɉɪɢ ɷɬɨɦ ɡɚɪɨɞɵɲɢ 

ɩɟɪɟɧɨɫɢɥɢ ɧɚ ɫɭɯɨɣ ɜɚɬɧɵɣ ɞɢɫɤ, ɩɨɦɟɳɟɧɧɵɣ ɧɚ ɢɡɨɥɢɪɭɸɳɭɸ ɩɨɞɫɬɚɜɤɭ, ɜɨ 

ɜɥɚɠɧɭɸ ɤɚɦɟɪɭ ɞɥɹ ɩɨɞɫɭɲɢɜɚɧɢɹ ɧɚ 7 ɞɧɟɣ (ɪɢɫ. 6). ȼɫɟ ɦɚɧɢɩɭɥɹɰɢɢ 
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ɩɪɨɜɨɞɢɥɢɫɶ ɜ ɭɫɥɨɜɢɹɯ ɫɬɪɨɝɨɣ ɫɬɟɪɢɥɶɧɨɫɬɢ (Lelu-Walter et al., 2008; Bonga, 

2004). 

 

 

Ɋɢɫɭɧɨɤ 6 – ɉɟɪɟɧɨɫ ɡɪɟɥɵɯ ɫɨɦɚɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ ɧɚ ɫɭɯɨɣ ɜɚɬɧɵɣ ɞɢɫɤ, 

ɩɨɦɟɳɟɧɧɵɣ ɧɚ ɢɡɨɥɢɪɭɸɳɭɸ ɩɨɞɫɬɚɜɤɭ ɜɨ ɜɥɚɠɧɭɸ ɤɚɦɟɪɭ ɞɥɹ 

ɩɨɞɫɭɲɢɜɚɧɢɹ (ɮɨɬɨ ɚɜɬɨɪɚ) 

 

ɉɪɨɪɨɳɟɧɧɵɟ ɡɚɪɨɞɵɲɢ ɩɟɪɟɧɨɫɢɥɢ ɜ ɫɬɟɪɢɥɶɧɵɟ ɛɚɧɨɱɤɢ ɫ ɩɟɪɥɢɬɨɦ ɫ 

ɞɢɚɦɟɬɪɨɦ ɱɚɫɬɢɰɵ 2 ɦɦ (Carneros et al., 2009), ɭɜɥɚɠɧɟɧɧɵɦ ɠɢɞɤɢɦ 

ɪɚɫɬɜɨɪɨɦ ɫɪɟɞɵ AFS ɞɥɹ ɭɤɨɪɟɧɟɧɢɹ (Bonga, 2004). Ɂɚɪɨɞɵɲɢ ɤɭɥɶɬɢɜɢɪɨɜɚɥɢ 

ɜ ɭɫɥɨɜɢɹɯ 16-ɱɚɫɨɜɨɝɨ ɫɜɟɬɨɜɨɝɨ ɞɧɹ. 

ȼ ɯɨɞɟ ɨɩɵɬɚ ɨɬɫɥɟɠɢɜɚɥɢ ɪɟɚɤɰɢɸ ɫɟɦɹɞɨɥɶɧɵɯ ɫɨɦɚɬɢɱɟɫɤɢɯ 

ɡɚɪɨɞɵɲɟɣ ɧɚ ɭɫɥɨɜɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ. 

Ɇɨɪɮɨɥɨɝɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ ɫɟɦɹɞɨɥɶɧɵɯ ɫɨɦɚɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ 

ɮɢɤɫɢɪɨɜɚɥɢ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɣ ɮɨɬɨɤɚɦɟɪɵ Nikon COOLPIXL820. 

Ɋɟɝɢɫɬɪɚɰɢɸ ɢɡɦɟɧɟɧɢɣ ɨɫɭɳɟɫɬɜɥɹɥɢ ɜ ɠɭɪɧɚɥɟ ɧɚɛɥɸɞɟɧɢɣ. 

 

2.7. Ⱦɟɡɢɧɮɟɤɰɢɹ ɩɨɦɟɳɟɧɢɹ ɢ ɩɨɞɝɨɬɨɜɤɚ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ 

 

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɨɩɵɬɨɜ ɩɪɨɜɨɞɢɥɢ ɞɟɡɢɧɮɟɤɰɢɸ ɩɨɦɟɳɟɧɢɹ ɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɬɟɪɢɥɢɡɚɰɢɸ ɫɪɟɞ ɢ ɢɧɫɬɪɭɦɟɧɬɨɜ. Ⱦɟɡɢɧɮɟɤɰɢɸ ɩɨɦɟɳɟɧɢɣ 

ɩɪɨɜɨɞɢɥɢ ɩɪɢ ɩɨɦɨɳɢ ɞɟɡɪɚɫɬɜɨɪɨɜ (1 – 3 % ɪɚɫɬɜɨɪ ɯɥɨɪɚɦɢɧɚ) 

(ɂɧɫɬɪɭɤɰɢɹ…, 2004 – 2011) ɢ ɛɚɤɬɟɪɢɰɢɞɧɵɯ ɥɚɦɩ. ȼɫɹ ɩɨɫɭɞɚ ɢ ɢɧɫɬɪɭɦɟɧɬɵ 
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ɩɟɪɟɞ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɨɞɜɟɪɝɚɥɢɫɶ ɨɱɢɫɬɤɟ ɢ ɞɟɡɢɧɮɟɤɰɢɢ, ɩɪɨɦɵɜɤɟ ɜ 

ɩɪɨɬɨɱɧɨɣ ɢ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɟ, ɩɪɨɫɭɲɢɜɚɧɢɸ, ɭɩɚɤɨɜɤɟ ɢ ɫɬɟɪɢɥɢɡɚɰɢɢ. 

Ʉɨɥɛɵ ɫ ɩɨɞɝɨɬɨɜɥɟɧɧɨɣ ɫɪɟɞɨɣ ɢ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɨɣ ɚɜɬɨɤɥɚɜɢɪɨɜɚɥɢ 

ɩɪɢ ɞɚɜɥɟɧɢɢ 0,5 ɚɬɦ.(115ºɋ) ɜ ɬɟɱɟɧɢɟ 30 ɦɢɧɭɬ ɢ ɩɪɢ 1 ɚɬɦ.(121ºɋ) ɜ ɬɟɱɟɧɢɟ 

20 ɦɢɧɭɬ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɢɧɫɬɪɭɦɟɧɬɵ ɢ ɩɨɫɭɞɭ ɚɜɬɨɤɥɚɜɢɪɨɜɚɥɢ ɨɬɞɟɥɶɧɨ ɩɪɢ 

ɞɚɜɥɟɧɢɢ 1 ɚɬɦ. (121ºɋ) 30 ɦɢɧɭɬ (ɋɚɜɤɢɧɚ ɢ ɞɪ., 2014) ɢɥɢ ɜ ɫɭɲɢɥɶɧɨɦ ɲɤɚɮɭ 

ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 200ºɋ 90-120 ɦɢɧ. ȼɫɟ ɦɚɧɢɩɭɥɹɰɢɢ ɩɪɨɜɨɞɢɥɢ ɜ ɫɬɪɨɝɨ 

ɫɬɟɪɢɥɶɧɵɯ ɭɫɥɨɜɢɹɯ. Ɋɨɡɥɢɜ ɫɪɟɞ ɜ ɫɬɟɪɢɥɶɧɭɸ ɩɨɫɭɞɭ, ɢɧɨɤɭɥɹɰɢɹ 

ɷɤɫɩɥɚɧɬɨɜ ɢ ɬɪɚɧɫɩɥɚɧɬɚɰɢɹ ɤɭɥɶɬɭɪ ɩɪɨɜɨɞɢɥɢɫɶ ɜ ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɨɦ 

ɛɨɤɫɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɚɦɢɧɚɪɧɨɣ ɫɢɫɬɟɦɵ ɩɪɢ ɝɨɪɹɳɟɣ ɫɩɢɪɬɨɜɤɟ. Ɋɚɛɨɱɭɸ 

ɩɨɜɟɪɯɧɨɫɬɶ ɫɬɨɥɚ ɨɛɪɚɛɚɬɵɜɚɥɢ ɜɚɬɧɵɦ ɬɚɦɩɨɧɨɦ, ɩɪɨɩɢɬɚɧɧɵɦ ɜ ɪɚɫɬɜɨɪɟ 90 

– 96 % ɫɩɢɪɬɚ ɢ 32% ɩɟɪɟɤɢɫɢ ɜɨɞɨɪɨɞɚ ɜ ɪɚɜɧɵɯ ɞɨɥɹɯ. ɂɧɫɬɪɭɦɟɧɬ ɩɟɪɟɞ 

ɤɚɠɞɨɣ ɦɚɧɢɩɭɥɹɰɢɟɣ ɜ ɷɤɫɩɟɪɢɦɟɧɬɟ ɨɩɭɫɤɚɥɢ ɜ ɫɩɢɪɬ ɢ ɨɛɠɢɝɚɥɢ ɜ ɩɥɚɦɟɧɢ 

ɫɩɢɪɬɨɜɤɢ.  

 

2.8. ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ 

 

ɋɬɚɬɢɫɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɩɪɨɜɨɞɢɥɢ ɫɨɝɥɚɫɧɨ ɩɪɢɧɹɬɵɦ ɦɟɬɨɞɚɦ ɧɚ ɛɚɡɟ 

ɉɄ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɬɚɧɞɚɪɬɧɨɝɨ ɩɚɤɟɬ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ Microsoft Excel 2007. 

Ɉɩɢɫɚɬɟɥɶɧɭɸ ɫɬɚɬɢɫɬɢɤɭ ɩɪɨɜɨɞɢɥɢ  ɩɨ ɩɚɪɚɦɟɬɪɚɦ ɜɵɛɨɪɤɢ: ɫɪɟɞɧɟɟ, 

ɞɢɫɩɟɪɫɢɹ, ɨɲɢɛɤɚ, ɞɨɜɟɪɢɬɟɥɶɧɵɣ ɢɧɬɟɪɜɚɥ. Ⱦɨɫɬɨɜɟɪɧɨɫɬɶ ɪɚɡɥɢɱɢɣ ɫɪɟɞɧɢɯ 

ɞɥɹ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɢɪɨɫɬɚ ɨɛɴɟɦɚ ɨɩɪɟɞɟɥɹɥɢ, ɢɫɩɨɥɶɡɭɹ ɨɞɧɨɮɚɤɬɨɪɧɵɣ ɢ 

ɞɜɭɯɮɚɤɬɨɪɧɵɣ ɞɢɫɩɟɪɫɢɨɧɧɵɣ ɚɧɚɥɢɡ. ɂɫɩɨɥɶɡɭɹ ɞɜɭɯɮɚɤɬɨɪɧɵɣ 

ɞɢɫɩɟɪɫɢɨɧɧɵɣ ɚɧɚɥɢɡ, ɢɡɭɱɚɥɢ ɫɢɥɭ ɜɥɢɹɧɢɹ ɮɚɤɬɨɪɨɜ. Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ 

ɫɪɟɞɧɢɯ ɜɟɥɢɱɢɧ ɩɪɢɪɨɫɬɚ ɦɚɫɫɵ ɢɫɩɨɥɶɡɨɜɚɥɢ t-ɤɪɢɬɟɪɢɣ ɋɬɶɸɞɟɧɬɚ. Ⱦɥɹ 

ɢɡɭɱɟɧɢɹ ɯɚɪɚɤɬɟɪɚ ɜɡɚɢɦɨɫɜɹɡɢ ɦɟɠɞɭ ɩɨɤɚɡɚɬɟɥɹɦɢ ɨɛɴɟɦɚ ɢ ɦɚɫɫɵ 

ɤɥɚɫɬɟɪɨɜ ɗɆ ɢɫɩɨɥɶɡɨɜɚɥɢ ɤɨɪɪɟɥɹɰɢɨɧɧɵɣ ɚɧɚɥɢɡ.  
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3. ɊȿɁɍɅɖɌȺɌɕ ɂ ɈȻɋɍɀȾȿɇɂȿ 

 

3.1. Ɉɩɬɢɦɢɡɚɰɢɹ ɤɭɥɶɬɭɪɚɥɶɧɨɣ ɫɪɟɞɵ ɩɨ ɫɨɨɬɧɨɲɟɧɢɸ ɮɨɪɦ 
ɧɟɨɪɝɚɧɢɱɟɫɤɨɝɨ ɚɡɨɬɚ ɞɥɹ ɩɪɨɥɢɮɟɪɚɰɢɢ ɢ ɫɨɯɪɚɧɟɧɢɹ 
ɷɦɛɪɢɨɝɟɧɧɵɯ ɦɚɫɫ 

 

Ɉɞɧɢɦ ɢɡ ɤɥɸɱɟɜɵɯ ɮɚɤɬɨɪɨɜ ɞɥɹ ɭɫɩɟɲɧɨɝɨ ɩɨɥɭɱɟɧɢɹ ɫɨɦɚɬɢɱɟɫɤɨɝɨ 

ɷɦɛɪɢɨɝɟɧɟɡɚ ɭ ɯɜɨɣɧɵɯ ɹɜɥɹɟɬɫɹ ɫɨɨɬɧɨɲɟɧɢɟ ɮɨɪɦ ɧɟɨɪɝɚɧɢɱɟɫɤɨɝɨ ɚɡɨɬɚ ɜ 

ɤɭɥɶɬɭɪɚɥɶɧɵɯ ɫɪɟɞɚɯ ɜ ɜɢɞɟ ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɣ (NH4
+) ɢ ɨɤɢɫɥɟɧɧɨɣ (NO3

–) 

ɮɨɪɦɟ. (Ȼɨɠɤɨɜ, 1994; Patent, 2003). ɉɪɢ ɩɪɢɝɨɬɨɜɥɟɧɢɢ ɫɪɟɞ ɢɫɩɨɥɶɡɨɜɚɥɢ 

ɦɨɥɹɪɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɢɨɧɨɜ NH4
+: NO3

–: 1/9, 2/8, 4/6, 6/4, 8/2 (ɬɚɛ. 1). 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɧɚɪɚɫɬɚɧɢɟ ɛɢɨɦɚɫɫɵ ɷɦɛɪɢɨɝɟɧɧɵɯ ɬɤɚɧɟɣ 

ɲɥɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɨɞɟɥɶɸ ɥɨɝɢɫɬɢɱɟɫɤɨɣ ɪɨɫɬɚ. Lag-ɮɚɡɚ ɩɪɨɞɨɥɠɚɥɚɫɶ ɜ 

ɬɟɱɟɧɢɟ 2 – 3 ɫɭɬ., ɡɚɬɟɦ ɧɚɛɥɸɞɚɥɫɹ ɫɬɪɟɦɢɬɟɥɶɧɵɣ ɪɨɫɬ; ɭɝɨɥ ɧɚɤɥɨɧɚ 

ɥɨɝɢɫɬɢɱɟɫɤɨɣ ɤɪɢɜɨɣ ɡɚɜɢɫɟɥ ɨɬ ɨɬɤɥɢɤɚ ɝɟɧɨɬɢɩɚ ɧɚ ɭɫɥɨɜɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ. ȼ 

ɛɨɥɶɲɢɧɫɬɜɟ ɜɚɪɢɚɧɬɨɜ ɷɤɫɩɟɪɢɦɟɧɬɚ ɪɨɫɬ ɛɢɨɦɚɫɫɵ ɡɚɦɟɞɥɹɥɫɹ ɤ 12 – 14 ɫɭɬ. 

ɜɨ ɜɫɟɯ ɜɚɪɢɚɧɬɚɯ, ɤɪɨɦɟ 6/4 ɢ 8/2 ɭ ɥɢɧɢɣ № 28 ɢ № 41. ɉɪɢ ɷɬɨɦ ɧɚ ɤɭɫɨɱɤɚɯ 

ɛɢɨɦɚɫɫ ɧɚɛɥɸɞɚɥɢɫɶ ɩɪɢɡɧɚɤɢ «ɫɬɚɪɟɧɢɹ» ɜɫɥɟɞɫɬɜɢɟ ɧɚɤɨɩɥɟɧɢɹ ɮɟɧɨɥɶɧɵɯ 

ɫɨɟɞɢɧɟɧɢɣ (Ȼɨɠɤɨɜ, 1994; Patent, 2003): ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɦɚɫɫ ɩɨɹɜɥɹɥɢɫɶ 

ɭɱɚɫɬɤɢ ɛɭɪɨɝɨ ɰɜɟɬɚ, ɪɨɫɬ ɬɤɚɧɢ ɩɪɟɤɪɚɳɚɥɫɹ. ȼ ɬɚɤɢɯ ɫɥɭɱɚɹɯ ɬɪɟɛɨɜɚɥɚɫɶ 

ɬɪɚɧɫɩɥɚɧɬɚɰɢɹ ɷɦɛɪɢɨɝɟɧɧɵɯ ɦɚɫɫ ɧɚ ɫɜɟɠɢɟ ɫɪɟɞɵ. 

Ʌɢɧɢɢ № 28 ɢ № 41 ɧɚ ɫɪɟɞɟ ɫ ɫɨɨɬɧɨɲɟɧɢɟɦ 6/4 ɩɪɨɞɨɥɠɚɥɢ 

ɩɪɨɥɢɮɟɪɢɪɨɜɚɬɶ ɞɨ 20 – 22 ɫɭɬ. ɫ ɦɟɧɶɲɟɣ ɫɤɨɪɨɫɬɶɸ, ɡɚɬɟɦ ɩɪɟɤɪɚɳɚɥɢ ɪɨɫɬ 

ɢ ɫɥɟɝɤɚ ɨɛɜɨɞɧɹɥɢɫɶ. ȼ ɷɬɨɦ ɫɨɫɬɨɹɧɢɢ ɦɚɫɫɵ ɧɚɯɨɞɢɥɢɫɶ ɛɟɡ ɢɡɦɟɧɟɧɢɣ (ɛɟɡ 

ɩɪɢɡɧɚɤɨɜ ɫɬɚɪɟɧɢɹ) ɞɨ 50 – 56 ɫɭɬ; ɩɪɢ ɩɟɪɟɧɨɫɟ ɧɚ ɫɬɚɧɞɚɪɬɧɭɸ ɫɪɟɞɭ (LM) ɫ 

ɪɟɝɭɥɹɬɨɪɚɦɢ ɪɨɫɬɚ 2,4 D ɢ 6-ȻȺɉ ɜ ɫɨɨɬɧɨɲɟɧɢɢ 2 : 0,5 ɢ 1,75 : 0,25 ɦɝ/ɥ ɩɨɫɥɟ 

ɧɟɩɪɨɞɨɥɠɢɬɟɥɶɧɨɣ Lag-ɮɚɡɵ ɩɪɨɥɢɮɟɪɢɪɨɜɚɥɢ ɤɚɤ ɨɛɵɱɧɨ. ɇɚ ɫɪɟɞɟ ɫ 

ɫɨɨɬɧɨɲɟɧɢɟɦ 8/2 ɫɤɨɪɨɫɬɶ ɪɨɫɬɚ ɦɚɫɫ ɥɢɧɢɣ № 28 ɢ № 41 ɜ ɯɨɞɟ ɜɫɟɝɨ 

ɷɤɫɩɟɪɢɦɟɧɬɚ ɛɵɥɚ ɧɢɡɤɨɣ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɜɚɪɢɚɧɬɚɦɢ. Ɇɚɫɫɵ ɛɵɥɢ 

ɫɢɥɶɧɨ ɨɛɜɨɞɧɟɧɧɵɦɢ, ɦɚɬɨɜɨ-ɛɟɥɨɝɨ ɰɜɟɬɚ, ɜɚɬɧɨ-ɜɚɬɢɫɬɨɣ ɤɨɧɫɢɫɬɟɧɰɢɢ (ɛɟɡ  
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ȼɕȼɈȾɕ 

 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫɞɟɥɚɧɵ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ: 

1. ɜ ɯɨɞɟ ɨɩɬɢɦɢɡɚɰɢɢ ɤɭɥɶɬɭɪɚɥɶɧɨɣ ɫɪɟɞɵ ɩɨ ɫɨɨɬɧɨɲɟɧɢɸ ɮɨɪɦ 

ɧɟɨɪɝɚɧɢɱɟɫɤɨɝɨ ɚɡɨɬɚ ɞɥɹ ɩɪɨɥɢɮɟɪɚɰɢɢ ɢ ɫɨɯɪɚɧɟɧɢɹ ɷɦɛɪɢɨɝɟɧɧɵɯ ɦɚɫɫ 

ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ ɛɵɥɨ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɞɥɹ ɥɢɧɢɣ № 28 ɢ № 41 

ɨɩɬɢɦɚɥɶɧɨɟ ɦɨɥɹɪɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɢɨɧɨɜ      :      ɫɨɫɬɚɜɢɥɨ 6/4. Ʌɢɧɢɹ 

№ 911 ɩɨɤɚɡɚɥɚ ɛɥɢɡɤɢɣ ɩɨ ɡɧɚɱɟɧɢɹɦ ɨɬɤɥɢɤ ɧɚ ɪɚɡɧɵɟ ɭɫɥɨɜɢɹ 

ɷɤɫɩɟɪɢɦɟɧɬɚ, ɱɬɨ, ɜɟɪɨɹɬɧɨ, ɨɛɭɫɥɨɜɥɟɧɨ ɩɪɢɨɛɪɟɬɟɧɧɨɣ ɜɵɫɨɤɨɣ 

ɚɞɚɩɬɢɜɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɜ ɭɫɥɨɜɢɹɯ ɤɭɥɶɬɭɪɵ in vitro; 

2. ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɨɛɪɚɛɨɬɤɢ (ɫɢɧɯɪɨɧɢɡɚɰɢɢ) 

ɷɦɛɪɢɨɝɟɧɧɵɯ ɦɚɫɫ ɛɵɥɢ ɜ ɜɚɪɢɚɧɬɟ ɨɩɵɬɚ ɧɚ ɬɜɟɪɞɨɣ ɫɪɟɞɟ ɛɟɡ ɞɨɛɚɜɥɟɧɢɹ 

ɪɟɝɭɥɹɬɨɪɨɜ ɪɨɫɬɚ. ɇɚɢɥɭɱɲɟɟ ɫɨɡɪɟɜɚɧɢɟ ɧɚɛɥɸɞɚɥɨɫɶ ɜ ɯɨɪɨɲɨ 

«ɩɨɞɫɭɲɟɧɧɵɯ» ɷɦɛɪɢɨɝɟɧɧɵɯ ɦɚɫɫɚɯ ɩɨɫɥɟ ɩɪɟɞɨɛɪɚɛɨɬɤɢ ɧɚ ɬɜɟɪɞɨɣ 

ɫɪɟɞɟ ɛɟɡ ɞɨɛɚɜɥɟɧɢɹ ɪɟɝɭɥɹɬɨɪɨɜ ɪɨɫɬɚ; 

3. ɫɨɯɪɚɧɢɜɲɚɹɫɹ ɚɤɬɢɜɧɚɹ ɩɪɨɥɢɮɟɪɚɰɢɹ ɷɦɛɪɢɨɝɟɧɧɨɣ ɦɚɫɫɵ ɧɟɝɚɬɢɜɧɨ 

ɩɨɜɥɢɹɥɚ ɧɚ ɫɨɡɪɟɜɚɧɢɟ ɫɨɦɚɬɢɱɟɫɤɢɯ ɡɚɪɨɞɵɲɟɣ. Ɉɛɜɨɞɧɟɧɢɟ ɤɭɥɶɬɭɪ ɢɡ-

ɡɚ ɧɟɞɨɫɬɚɬɨɱɧɨɝɨ ɭɞɚɥɟɧɢɹ ɜɥɚɝɢ ɢɡ ɷɦɛɪɢɨɝɟɧɧɵɯ ɦɚɫɫ ɩɪɢ 

ɬɪɚɧɫɩɥɚɧɬɚɰɢɢ ɧɚ ɫɪɟɞɵ ɞɥɹ ɫɨɡɪɟɜɚɧɢɹ ɩɪɟɩɹɬɫɬɜɨɜɚɥɨ ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ 

ɢ ɫɨɡɪɟɜɚɧɢɸ ɋɁ; 

4. ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɫɟɦɹɞɨɥɶɧɵɟ ɡɚɪɨɞɵɲɢ ɢ ɪɟɝɟɧɟɪɚɧɬɵ. 

 

ȼ ɞɚɥɶɧɟɣɲɟɦ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɛɨɬ ɩɨ ɨɫɜɨɟɧɢɸ ɢ ɨɩɬɢɦɢɡɚɰɢɢ 

ɬɟɯɧɨɥɨɝɢɢ ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɷɦɛɪɢɨɝɟɧɟɡɚ ɩɥɸɫɨɜɵɯ ɞɟɪɟɜɶɟɜ Pinus sylvestris L. 

ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɪɚɧɢɬɶ ɩɪɨɛɥɟɦɵ, ɜɵɹɜɥɟɧɧɵɟ ɜɨ ɜɪɟɦɹ ɩɪɨɜɟɞɟɧɢɹ ɧɚɫɬɨɹɳɢɯ 

ɢɫɫɥɟɞɨɜɚɧɢɣ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ:  

1. Ⱦɨɛɢɬɶɫɹ ɭɫɬɨɣɱɢɜɨɝɨ ɩɪɟɤɪɚɳɟɧɢɹ ɩɪɨɥɢɮɟɪɚɰɢɢ ɫɨɦɚɬɢɱɟɫɤɢɯ 

ɡɚɪɨɞɵɲɟɣ ɜ ɯɨɞɟ ɩɪɟɞɨɛɪɚɛɨɬɤɢ ɷɦɛɪɢɨɝɟɧɧɵɯ ɦɚɫɫ ɢ ɪɚɡɜɢɬɢɹ ɧɨɪɦɚɥɶɧɵɯ 

ɝɨɥɨɜɨɤ ɋɁ ɫ ɯɨɪɨɲɨ ɪɚɡɜɢɬɵɦɢ ɞɥɢɧɧɵɦɢ ɫɭɫɩɟɧɡɨɪɚɦɢ; 

2. ɉɨɥɭɱɢɬɶ ɦɚɫɫɨɜɨɟ ɫɨɡɪɟɜɚɧɢɟ ɫɟɦɹɞɨɥɶɧɵɯ ɡɚɪɨɞɵɲɟɣ. 
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3. Ⱦɨɛɢɬɶɫɹ ɭɦɟɧɶɲɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɚɧɨɦɚɥɶɧɵɯ ɡɚɪɨɞɵɲɟɣ; 

4. ɉɨɞɨɛɪɚɬɶ ɭɫɥɨɜɢɹ ɨɩɬɢɦɚɥɶɧɵɟ ɞɥɹ ɭɤɨɪɟɧɟɧɢɹ ɪɟɝɟɧɟɪɚɧɬɨɜ 

(ɫɭɛɫɬɪɚɬ, ɜɥɚɠɧɨɫɬɶ ɢ ɞɪ.). 
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ɋɉɂɋɈɄ ɋɈɄɊȺɓȿɇɂɃ 

 

ȺȻɄ – Ⱥɛɫɰɢɡɨɜɚɹ ɤɢɫɥɨɬɚ 

ȻȺɉ (6-ȻȺɉ) – 6-ɛɟɧɡɢɥɚɦɢɧɨɩɭɪɢɧ 

ȽɄ – Ƚɢɛɛɟɪɟɥɥɨɜɚɹ ɤɢɫɥɨɬɚ 

Ɉɛ. – Ɉɛɴɟɤɬɢɜ 

Ɉɤ. – Ɉɤɭɥɹɪ 

ɉȿȽ – ɉɨɥɢɷɬɢɥɟɧɝɥɢɤɨɥɶ 

ɋɁ – ɋɨɦɚɬɢɱɟɫɤɢɣ ɡɚɪɨɞɵɲ  

ɗɆ – ɗɦɛɪɢɨɝɟɧɧɚɹ ɦɚɫɫɚ 

ɗɋɆ – ɗɦɛɪɢɨɧɚɥɶɧɨ-ɫɭɫɩɟɧɡɨɪɧɚɹ ɦɚɫɫɚ 

MVF – Multe-varietal forestry, ɩɪɨɝɪɚɦɦɚ ɦɧɨɝɨɫɨɪɬɨɜɨɝɨ ɥɟɫɨɜɨɞɫɬɜɚ 

PȿɆ – Proembryonic structure, ɩɪɨɷɦɛɪɢɨɧɚɥɶɧɵɟ ɫɬɪɭɤɬɭɪɵ 
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ȼɚɪɢɚɧɬ 
ɩɪɟɞɨɛɪɚɛɨɬɤɢ 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ 
«ɩɪɨɫɭɲɢɜɚɧɢɹ» 

ɦɚɫɫɵ 
Ɇɨɪɮɨɥɨɝɨ-ɚɧɚɬɨɦɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

ɌȻȽ ɋɭɯɚɹ ɦɚɫɫɚ 
PEM ɟɞɢɧɢɱɧɨ, ɝɨɥɨɜɤɢ ɋɁ ɪɚɡɧɵɯ ɪɚɡɦɟɪɨɜ, ɫɭɫɩɟɧɡɨɪɵ, ɜ ɨɫɧɨɜɧɨɦ, ɤɨɪɨɬɢɟ, ɪɵɯɥɵɟ, ɟɞɢɧɢɱɧɨ 
ɜɫɬɪɟɱɚɸɬɫɹ ɞɥɢɧɧɵɟ ɫɭɫɩɟɧɡɨɪɵ, ɢɞɟɬ ɤɥɢɜɚɠ ɝɨɥɨɜɨɤ ɋɁ.  

ɌȻȽ ȼɥɚɠɧɚɹ ɦɚɫɫɚ ȼ ɨɫɧɨɜɧɨɦ PEM III , ɝɨɥɨɜɤɢ ɮɨɪɦɢɪɭɸɬɫɹ ɧɚ PEMɚɯ ɢɥɢ ɤɨɪɨɬɤɢɯ ɫɭɫɩɟɧɡɨɪɚɯ 

ɀȻȽ ɋɭɯɚɹ ɦɚɫɫɚ 

ȼɫɬɪɟɱɚɸɬɫɹ PEM III , ɫɭɫɩɟɧɡɨɪɵ ɢ ɝɨɥɨɜɤɢ ɩɥɨɬɧɵɟ, ɢɞɟɬ ɤɥɢɜɚɠ, ɫɭɫɩɟɧɡɨɪɵ ɤɨɪɨɬɤɢɟ, ɜɫɬɪɟɱɚɸɬɫɹ 
ɢ ɞɥɢɧɧɵɟ, ɨɬɯɨɞɹɬ ɨɬ PEM III , ɫɢɥɶɧɨ ɜɟɬɜɹɬɫɹ ɫ ɝɨɥɨɜɤɚɦɢ ɋɁ. ɋɁ ɧɚ ɪɚɡɧɵɯ ɫɬɚɞɢɹɯ ɪɚɡɜɢɬɢɹ. 
Ɉɬɪɚɫɬɚɧɢɟ ɦɚɫɫɢɜɨɜ ɨɬ PEM III ɢ ɢɯ ɞɚɥɶɧɟɣɲɚɹ ɞɢɮɮɟɪɟɧɰɢɚɰɢɹ. Ɋɟɝɟɧɟɪɚɰɢɹ ɡɚɪɨɞɵɲɟɣ ɤɥɟɬɤɚɦɢ 
ɫɭɫɩɟɧɡɨɪɚ. Ʉɭɫɨɱɤɢ ɦɚɫɫɵ ɧɟɨɞɧɨɪɨɞɧɵ ɩɨ ɦɨɪɮɨɥɨɝɨ-ɚɧɚɬɨɦɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ 

ȼȻȽ ȼɥɚɠɧɚɹ ɦɚɫɫɚ 
PEM III, ɝɨɥɨɜɤɢ ɟɞɢɧɢɱɧɵɟ, ɫɢɞɹɬ ɧɚ PEMɚɯ, ɪɵɯɥɵɟ, ɧɟ ɪɚɡɜɢɜɚɸɬɫɹ. ɋɭɫɩɟɧɡɨɪɨɜ ɧɟɬ ɦɚɫɫɚ 
ɨɞɧɨɪɨɞɧɚɹ  

ȼȺȽ ɋɭɯɚɹ ɦɚɫɫɚ 
Ʉɪɭɩɧɵɟ PEM, ɤɥɟɬɨɱɧɵɟ ɫɬɟɧɤɢ ɭɬɨɥɳɟɧɵ, ɤɨɪɨɬɤɢɟ ɷɦɛɪɢɨɧɚɥɶɧɵɟ ɬɪɭɛɤɢ ɫɢɥɶɧɨ 
ɜɚɤɭɨɥɢɡɢɪɨɜɚɧɵ, ɢɦɟɸɬɫɹ ɬɹɠɢ ɞɥɢɧɧɵɯ ɤɥɟɬɨɤ, ɜɫɬɪɟɱɚɸɬɫɹ ɜɚɤɭɨɥɢɡɢɪɨɜɚɧɧɵɟ ɤɥɟɬɤɢ ɫ 
ɭɬɨɥɳɟɧɧɵɦɢ ɫɬɟɧɤɚɦɢ 

ɀȺȽ ȼɥɚɠɧɚɹ ɦɚɫɫɚ 
ȼ ɨɫɧɨɜɧɨɦ PEM, ɜɫɬɪɟɱɚɸɬɫɹ ɟɞɢɧɢɱɧɨ ɝɨɥɨɜɤɢ ɧɚ PEMɚɯ, ɜɫɬɪɟɱɚɸɬɫɹ ɜɚɤɭɨɥɢɡɢɪɨɜɚɧɧɵɟ ɤɥɟɬɤɢ ɫ 
ɭɬɨɥɳɟɧɧɵɦɢ ɫɬɟɧɤɚɦɢ 

ɌȺȽ ɋɭɯɚɹ ɦɚɫɫɚ 
Ɉɛɪɚɡɭɸɬɫɹ ɜɬɨɪɢɱɧɵɟ ɗɋɆ, Ƚɢɩɟɪɬɪɨɮɢɪɨɜɚɧɧɵɟ ɫɭɫɩɟɧɡɨɪɵ ɫ ɭɬɨɥɳɟɧɧɵɦɢ ɤɥɟɬɨɱɧɵɦɢ ɫɬɟɧɤɚɦɢ, 
ɤɥɟɬɤɢ ɜɚɤɭɨɥɢɡɢɪɨɜɚɧɵ, ɟɞɢɧɢɱɧɨ ɜɫɬɪɟɱɚɸɬɫɹ ɧɨɪɦɚɥɶɧɵɟ ɋɁ ɫ ɩɥɨɬɧɵɦɢ ɝɨɥɨɜɤɚɦɢ ɢ 
ɫɭɫɩɟɧɡɨɪɚɦɢ. ȼɫɬɪɟɱɚɸɬɫɹ ɫɪɨɫɲɢɟɫɹ ɝɨɥɨɜɤɢ, ɤɚɤ ɫɢɚɦɫɤɢɟ ɛɥɢɡɧɟɰɵ. Ʉɥɢɜɚɠ ɪɟɞɤɨ 

ɌȺ ɋɭɯɚɹ ɦɚɫɫɚ 
ȼ ɨɫɧɨɜɧɨɦ PEM III , ɭ ɤɨɬɨɪɵɯ ɦɟɥɤɢɟ ɤɥɟɬɤɢ ɜɚɤɭɨɥɢɡɢɪɨɜɚɵ, ɝɨɥɨɜɤɢ ɋɁ ɪɵɯɥɵɟ, ɪɟɞɤɨ ɜɫɬɪɟɱɚɸɬɫɹ 
ɤɨɪɨɬɤɢɟ ɪɵɯɥɵɟ ɫɭɫɩɟɧɡɨɪɵ, ɫɭɫɩɟɧɡɨɪɨɩɨɞɨɛɧɵɟ ɨɛɪɚɡɨɜɚɧɢɹ, ɬɹɧɭɳɢɟɫɹ ɤ ɧɟɨɮɨɪɦɥɟɧɧɵɦ 
ɝɨɥɨɜɤɚɦ. 

ɀȺ ȼɥɚɠɧɚɹ ɦɚɫɫɚ 
ȼ ɨɫɧɨɜɧɨɦ PEM III , ɝɨɥɨɜɤɢ ɟɞɢɧɢɱɧɨ ɧɚ PEMɚɯ, ɫɭɫɩɟɧɡɨɪɨɜ ɧɟɬ, ɝɨɥɨɜɤɢ ɪɵɯɥɵɟ ɧɟ ɪɚɡɜɢɜɚɸɬɫɹ, 
ɦɚɫɫɚ ɨɞɧɨɪɨɞɧɚɹ,  

ɌȺ ȼɥɚɠɧɚɹ ɦɚɫɫɚ ȼ ɨɫɧɨɜɧɨɦ PEM III , ɝɨɥɨɜɤɢ ɟɞɢɧɢɱɧɨ, ɩɥɨɬɧɵɟ, ɫɢɞɹɬ ɧɚ PEMɚɯ, ɟɫɬɶ ɢɦɢɬɚɰɢɹ ɝɨɥɨɜɨɤ 

ȼȺ ȼɥɚɠɧɚɹ ɦɚɫɫɚ ȿɞɢɧɢɱɧɨ ɪɵɯɥɵɟ ɧɚ PEMɚɯ, ɬɹɠɢ ɤɥɟɬɨɤ, ɧɚɩɨɦɢɧɚɸɳɢɟ ɮɪɚɝɦɟɧɬɵ ɫɭɫɩɟɧɡɨɪɨɜ 
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