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ɊȿɎȿɊȺɌ 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɂɫɫɥɟɞɨɜɚɧɢɟ ɜɥɢɹɧɢɹ 

ɭɫɥɨɜɢɣ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɪɚɧɧɟɣ ɢ ɩɨɡɞɧɟɣ ɞɪɟɜɟɫɢɧɵ ɭ 

ɯɜɨɣɧɵɯ ɜ ɐɟɧɬɪɚɥɶɧɨɣ əɤɭɬɢɢ» ɫɨɞɟɪɠɢɬ 33 ɫɬɪɚɧɢɰɵ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 8 

ɢɥɥɸɫɬɪɚɰɢɣ, 3 ɬɚɛɥɢɰɵ ɢ    38 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 

ɊȺɇɇəə ȾɊȿȼȿɋɂɇȺ, ɉɈɁȾɇəə ȾɊȿȼȿɋɂɇȺ, ɄɅɂɆȺɌ. 

ɐɟɥɶ ɪɚɛɨɬɵ: ɢɫɫɥɟɞɨɜɚɧɢɟ ɪɟɚɤɰɢɢ ɞɪɟɜɟɫɧɵɯ ɪɚɫɬɟɧɢɣ ɧɚ ɦɟɧɹɸɳɢɟɫɹ 

ɭɫɥɨɜɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

            Ɂɚɞɚɱɢ ɪɚɛɨɬɵ:  

1. ɩɨɞɝɨɬɨɜɢɬɶ ɞɪɟɜɟɫɧɵɣ ɦɚɬɟɪɢɚɥ ɞɥɹ ɚɧɚɥɢɡɚ: ɢɡɦɟɪɢɬɶ 

ɲɢɪɢɧɭ ɝɨɞɢɱɧɨɝɨ ɤɨɥɶɰɚ (RW), ɚ ɬɚɤɠɟ ɪɚɧɧɸɸ (EW) ɢ ɩɨɡɞɧɸɸ (LW) 

ɞɪɟɜɟɫɢɧɭ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɜɵɛɪɚɧɧɵɯ ɭɱɚɫɬɤɨɜ. 

2. ɢɡɭɱɢɬɶ ɫɬɪɭɤɬɭɪɭ ɝɨɞɢɱɧɨɝɨ ɤɨɥɶɰɚ ɤɚɤ ɢɧɞɢɤɚɬɨɪɚ 

ɢɡɦɟɧɟɧɢɣ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ; 

3. ɩɪɨɜɟɪɢɬɶ ɧɚɥɢɱɢɟ ɫɞɜɢɝɚ ɜ ɤɥɢɦɚɬɢɱɟɫɤɨɦ ɨɬɤɥɢɤɟ ɲɢɪɢɧɵ 

ɝɨɞɢɱɧɨɝɨ ɤɨɥɶɰɚ (RW), ɪɚɧɧɟɣ (EW) ɢ ɩɨɡɞɧɟɣ (LW) ɞɪɟɜɟɫɢɧɵ ɜɞɨɥɶ 

ɝɪɚɞɢɟɧɬɚ ɩɨ ɞɨɥɝɨɬɟ; 

4. ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɢɡɦɟɧɟɧɢɹ ɜ ɨɬɧɨɲɟɧɢɢ ɪɚɧɧɟɣ (EW) ɢ 

ɩɨɡɞɧɟɣ (LW) ɞɪɟɜɟɫɢɧɵ ɤ ɲɢɪɢɧɟ ɝɨɞɢɱɧɨɝɨ ɤɨɥɶɰɚ (RW) ɞɥɹ ɤɚɠɞɨɝɨ 

ɭɱɚɫɬɤɚ; 

5. ɉɨɫɬɪɨɢɬɶ ɜɪɟɦɟɧɧɵɟ ɬɪɟɧɞɵ ɨɬɧɨɲɟɧɢɢ ɪɚɧɧɟɣ (EW) ɢ 

ɩɨɡɞɧɟɣ (LW) ɞɪɟɜɟɫɢɧɵ ɢ ɨɰɟɧɢɬɶ ɢɯ ɫɜɹɡɶ ɫ ɤɥɢɦɚɬɢɱɟɫɤɢɦɢ 

ɢɡɦɟɧɟɧɢɹɦɢ.   

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɨ ɩɨɤɚɡɚɧɨ: 

1. Ɉɬɫɭɬɫɬɜɢɟ  ɡɧɚɱɢɦɵɯ ɪɚɡɥɢɱɢɣ ɜ ɤɥɢɦɚɬɢɱɟɫɤɨɦ ɨɬɤɥɢɤɟ 

ɞɟɪɟɜɶɟɜ ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ ɜɢɞɚ ɜ ɩɪɟɞɟɥɚɯ ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ 

ɦɟɫɬɨɨɛɢɬɚɧɢɹ; 
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2. Ⱦɟɪɟɜɶɹ Pinus sylvestris ɩɨɤɚɡɚɥɢ ɛɨɥɟɟ ɪɚɧɧɢɣ ɨɬɤɥɢɤ ɧɚ ɜɟɫɟɧɧɢɟ 

ɨɫɚɞɤɢ (ɦɚɣ), ɱɟɦ ɞɪɟɜɟɫɧɵɟ ɪɚɫɬɟɧɢɹ Larix cajanderi (ɢɸɧɶ), ɱɬɨ 

ɩɨɬɟɧɰɢɚɥɶɧɨ ɭɜɟɥɢɱɢɜɚɟɬ ɫɟɡɨɧ ɪɨɫɬɚ ɞɪɟɜɟɫɧɵɯ ɪɚɫɬɟɧɢɣ ɫɨɫɧɵ 

ɨɛɵɤɧɨɜɟɧɧɨɣ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɟɪɟɜɶɹɦɢ ɥɢɫɬɜɟɧɧɢɰɵ Ʉɚɹɧɞɚɪɚ. 

3. ɉɨɥɨɠɢɬɟɥɶɧɚɹ ɬɟɧɞɟɧɰɢɹ ɩɨ ɭɜɟɥɢɱɟɧɢɸ ɛɢɨɦɚɫɫɵ ɜ ɡɨɧɟ 

ɩɨɡɞɧɟɣ ɞɪɟɜɟɫɢɧɵ (LW) ɧɚ ɛɨɥɶɲɢɯ ɜɵɫɨɬɚɯ ɧɚ ɭɪɨɜɧɟ ɦɨɪɹ (ɜ 

ɛɨɥɟɟ ɷɤɫɬɪɟɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ), ɬɨɝɞɚ ɤɚɤ ɧɚ ɛɨɥɟɟ ɧɢɡɤɢɯ 

ɜɵɫɨɬɚɯ ɧɚɛɥɸɞɚɟɬɫɹ ɨɛɪɚɬɧɵɣ ɬɪɟɧɞ ɞɥɹ ɨɛɨɢɯ ɜɢɞɨɜ ɜ ɪɚɦɤɚɯ 

ɞɨɥɝɨ. ɗɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɪɚɡɥɢɱɧɵɟ ɬɪɟɧɞɵ ɜ ɮɨɪɦɢɪɨɜɚɧɢɢ 

ɩɨɡɞɧɟɣ ɞɪɟɜɟɫɢɧɵ (LW) ɦɨɝɭɬ ɨɬɪɚɠɚɬɶ ɪɚɡɥɢɱɧɭɸ ɫɬɪɭɤɬɭɪɭ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɫɭɪɫɨɜ ɞɟɪɟɜɶɹɦɢ. Ⱦɟɪɟɜɶɹ ɜ ɛɨɥɟɟ 

ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɭɫɥɨɜɢɹɯ ɩɪɨɢɡɪɚɫɬɚɧɢɹ ɨɪɢɟɧɬɢɪɨɜɚɧɵ ɧɚ 

ɩɪɨɢɡɜɨɞɫɬɜɨ ɫɬɪɭɤɬɭɪɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɬɨɝɞɚ ɤɚɤ ɞɟɪɟɜɶɹ, 

ɪɚɫɬɭɳɢɟ ɜ ɛɨɥɟɟ ɯɨɪɨɲɢɯ ɭɫɥɨɜɢɹɯ, ɫɩɨɫɨɛɫɬɜɭɸɬ ɩɪɨɢɡɜɨɞɫɬɜɭ 

ɩɪɨɜɨɞɹɳɢɯ ɷɥɟɦɟɧɬɨɜ. 
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ȼȼȿȾȿɇɂȿ 

 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɪɚɛɨɬɵ: ȼ ɧɚɱɚɥɟ ɥɟɬɚ 1992 ɝ. ɧɚ ɫɚɦɨɦ ɩɪɟɞɫɬɚɜɢɬɟɥɶɧɨɦ 

ɮɨɪɭɦɟ ɜ Ɋɢɨ-ɞɟ-ɀɚɧɟɣɪɨ ɛɵɥɨ ɞɨɤɚɡɚɧɨ, ɱɬɨ ɩɪɨɛɥɟɦɚ ɫɥɟɠɟɧɢɹ ɡɚ ɫɨɫɬɨɹɧɢɟɦ 

ɥɟɫɧɵɯ ɷɤɨɫɢɫɬɟɦ ɧɚ ɪɭɛɟɠɟ XX ɢ XXI ɫɬɨɥɟɬɢɣ ɩɪɢɨɛɪɟɬɚɟɬ ɨɫɨɛɭɸ 

ɡɧɚɱɢɦɨɫɬɶ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɩɪɟɞɜɢɞɟɧɢɹ ɧɚɩɪɚɜɥɟɧɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɥɟɫɧɵɯ 

ɷɤɨɫɢɫɬɟɦɚɯ ɜɨɡɧɢɤɚɟɬ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɩɨɥɭɱɟɧɢɢ ɢɧɮɨɪɦɚɰɢɢ ɨɛ ɢɯ ɫɨɫɬɨɹɧɢɢ ɢ 

ɢɡɦɟɧɱɢɜɨɫɬɢ ɡɚ ɜɨɡɦɨɠɧɨ ɛɨɥɟɟ ɞɥɢɬɟɥɶɧɵɟ ɨɬɪɟɡɤɢ ɜɪɟɦɟɧɢ. Ɍɚɤɢɟ ɫɜɟɞɟɧɢɹ 

ɦɨɠɧɨ ɡɚɩɨɥɭɱɢɬɶ ɩɨ ɩɪɢɪɨɫɬɭ ɝɨɞɢɱɧɵɯ ɤɨɥɟɰ ɞɪɟɜɟɫɧɵɯ ɪɚɫɬɟɧɢɣ. ȼ 

ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚɤɨɩɥɟɧɨ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɢɧɮɨɪɦɚɰɢɢ ɩɨ ɝɨɞɢɱɧɵɦ 

ɤɨɥɶɰɚɦ ɞɟɪɟɜɶɟɜ, ɩɪɨɢɡɪɚɫɬɚɸɳɢɯ ɜ ɪɚɡɥɢɱɧɵɯ ɟɫɬɟɫɬɜɟɧɧɵɯ ɡɨɧɚɯ ɢ ɭɠɟ 

ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɪɢ ɪɟɲɟɧɢɢ ɲɢɪɨɤɨɝɨ ɫɩɟɤɬɪɚ ɧɚɭɱɧɵɯ ɢ ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ.    

(Ʌɨɜɟɥɢɭɫ ɇ.ȼ., Ɍɢɳɟɧɤɨ ȼ.ȼ., Ʉɨɠɭɯɚɪɶ ɇ.ɋ., ɋɤɚɱɤɨɜ Ȼ.ɂ., Ⱥɯɬɹɦɨɜ Ⱥ.Ƚ., Ɍɭ-

ɧɹɤɢɧ ȼ.Ⱦ. , 1997) 

Ⱦɟɪɟɜɶɹ ɫɥɭɠɚɬ ɩɪɢɪɨɞɧɵɦɢ ɪɟɡɟɪɜɭɚɪɚɦɢ CO2 ɜ ɧɚɡɟɦɧɨɣ ɷɤɨɫɢɫɬɟɦɟ 

ɩɭɬɟɦ ɫɟɤɜɟɫɬɪɚɰɢɢ ɭɝɥɟɪɨɞɚ ɜɨ ɜɪɟɦɹ ɮɨɬɨɫɢɧɬɟɡɚ (Falkowski et al., 2010), 

ɮɢɤɫɢɪɭɹ ɨɤɨɥɨ 80% ɭɝɥɟɪɨɞɚ ɜ ɤɚɱɟɫɬɜɟ ɪɚɫɬɢɬɟɥɶɧɨɣ ɛɢɨɦɚɫɫɵ ɢ ɩɪɨɱɧɵɯ 

ɫɨɟɞɢɧɟɧɢɣ ɜ ɤɚɱɟɫɬɜɟ ɤɥɟɬɨɤ ɤɫɢɥɟɦɵ (Dixon et al., 1994). Ɉɞɧɚɤɨ ɨɠɢɞɚɟɦɵɟ 

ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɨɫɚɞɤɨɜ ɦɨɝɭɬ ɫɟɪɶɟɡɧɨ ɩɨɜɥɢɹɬɶ ɧɚ ɜɚɠɧɵɣ 

ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɞɟɪɟɜɚ (Andreu et al., 2007; Frank et al., 2015; Raven and 

Karley, 2006), ɩɨɬɟɧɰɢɚɥɶɧɨ ɩɨɞɜɟɪɝɚɹ ɪɢɫɤɭ ɦɨɞɟɥɢ ɧɚɤɨɩɥɟɧɢɹ ɭɝɥɟɪɨɞɚ ɢ ɪɨɥɶ 

ɞɟɪɟɜɶɟɜ ɜ ɞɢɧɚɦɢɤɟ CO2 ɢ ɜɨɞɧɨ-ɭɝɥɟɪɨɞɧɵɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ. 

Ʉɥɢɦɚɬɢɱɟɫɤɚɹ ɢɡɦɟɧɱɢɜɨɫɬɶ ɩɪɢɜɨɞɢɬ ɤ ɢɡɦɟɧɟɧɢɹɦ ɜɬɨɪɢɱɧɨɝɨ ɪɨɫɬɚ 

ɞɟɪɟɜɶɟɜ, ɨɩɪɟɞɟɥɹɹ ɤɥɟɬɨɱɧɭɸ ɫɬɪɭɤɬɭɪɭ ɢ ɮɭɧɤɰɢɸ ɜɞɨɥɶ ɞɪɟɜɨɜɢɞɧɨɝɨ 

ɤɨɥɶɰɚ (Vaganov et al., 2011), ɤɨɞɢɪɭɹ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɫɢɝɧɚɥɵ ɩɪɢ 

ɜɧɭɬɪɢɝɨɞɨɜɨɣ ɪɚɡɪɟɲɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜ ɫɬɪɭɤɬɭɪɚɯ ɤɫɢɥɟɦɵ ɧɚ ɪɚɡɧɵɯ 

ɫɬɚɞɢɹɯ ɨɛɪɚɡɨɜɚɧɢɹ ɞɪɟɜɟɫɢɧɵ (Rossi et al., 2006). ɉɨɧɢɦɚɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɢɯ 

ɦɟɯɚɧɢɡɦɨɜ, ɤɨɧɬɪɨɥɢɪɭɸɳɢɯ ɜɬɨɪɢɱɧɵɣ ɪɨɫɬ ɧɚ ɜɧɭɬɪɢɝɨɞɨɜɨɣ ɲɤɚɥɟ, 

ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɨɰɟɧɤɢ ɪɟɚɤɰɢɢ ɞɟɪɟɜɶɟɜ ɧɚ ɢɡɦɟɧɟɧɢɟ ɤɥɢɦɚɬɚ. Ⱥɧɚɥɢɡ ɩɨ 

ɤɥɢɦɚɬɢɱɟɫɤɢɦ ɝɪɚɞɢɟɧɬɚɦ ɦɨɠɟɬ ɨɬɪɚɠɚɬɶ ɤɨɪɪɟɤɬɢɪɨɜɤɢ, ɩɨɡɜɨɥɹɸɳɢɟ ɜɢɞɚɦ 

https://elibrary.ru/author_items.asp?refid=335160903&fam=%D0%9B%D0%BE%D0%B2%D0%B5%D0%BB%D0%B8%D1%83%D1%81&init=%D0%9D+%D0%92
https://elibrary.ru/author_items.asp?refid=335160903&fam=%D0%9B%D0%BE%D0%B2%D0%B5%D0%BB%D0%B8%D1%83%D1%81&init=%D0%9D+%D0%92
https://elibrary.ru/author_items.asp?refid=335160903&fam=%D0%A2%D0%B8%D1%89%D0%B5%D0%BD%D0%BA%D0%BE&init=%D0%92+%D0%92
https://elibrary.ru/author_items.asp?refid=335160903&fam=%D0%9A%D0%BE%D0%B6%D1%83%D1%85%D0%B0%D1%80%D1%8C&init=%D0%9D+%D0%A1
https://elibrary.ru/author_items.asp?refid=335160903&fam=%D0%A1%D0%BA%D0%B0%D1%87%D0%BA%D0%BE%D0%B2&init=%D0%91+%D0%98
https://elibrary.ru/author_items.asp?refid=335160903&fam=%D0%90%D1%85%D1%82%D1%8F%D0%BC%D0%BE%D0%B2&init=%D0%90+%D0%93
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ɩɪɨɰɜɟɬɚɬɶ ɜ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ ɭɫɥɨɜɢɣ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. Ʉɪɨɦɟ ɬɨɝɨ, 

ɪɟɚɤɰɢɹ ɪɨɫɬɚ ɧɚ ɤɨɧɤɪɟɬɧɵɣ ɷɥɟɦɟɧɬ ɤɥɢɦɚɬɚ, ɬ.ɟ.  ɨɫɚɞɤɢ, ɦɨɝɭɬ ɜɚɪɶɢɪɨɜɚɬɶɫɹ 

ɜɞɨɥɶ ɝɪɚɞɢɟɧɬɨɜ ɞɥɹ ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ ɜɢɞɚ (Sohar et al., 2016). 

Ʉɨɥɶɰɚ ɞɟɪɟɜɶɟɜ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɩɨɞɜɟɪɠɟɧɵ ɜɥɢɹɧɢɸ 

ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ (Fonti et al., 2010; Vaganov et al., 2011), ɚ ɲɢɪɢɧɚ 

ɞɪɟɜɟɫɧɨɝɨ ɤɨɥɶɰɚ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɩɪɨɤɫɢ ɞɥɹ ɚɧɚɥɢɡɚ 

ɤɥɢɦɚɬɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɜɬɨɪɢɱɧɵɣ ɪɨɫɬ ɞɟɪɟɜɶɟɜ, ɨɬɪɚɠɚɸɳɢɣ 

ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɫɢɝɧɚɥɵ ɜ ɝɨɞɨɜɨɦ (Buntgen et al., 2011). Ɉɞɧɚɤɨ ɤɨɥɶɰɚ ɞɟɪɟɜɶɟɜ 

ɩɪɟɞɨɫɬɚɜɥɹɸɬ ɛɨɥɶɲɟ ɢɧɮɨɪɦɚɰɢɢ ɡɚ ɩɪɟɞɟɥɚɦɢ ɲɢɪɢɧɵ ɤɨɥɶɰɚ, ɬ.ɟ. ɪɚɡɦɟɪ 

ɹɱɟɣɤɢ, ɬɨɥɳɢɧɚ ɤɥɟɬɨɱɧɨɣ ɫɬɟɧɤɢ, ɪɚɧɧɹɹ ɢ ɩɨɡɞɧɹɹ ɞɪɟɜɟɫɢɧɚ, ɢɦɟɸɬ ɛɨɥɶɲɨɣ 

ɩɨɬɟɧɰɢɚɥ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɢɧɮɨɪɦɚɰɢɸ 

(Arzac et al., 2018a, 2018b, Fonti ɢ ɞɪ., 2010; Vaganov, 1990), ɤɨɬɨɪɚɹ ɦɨɠɟɬ 

ɜɵɹɜɥɹɬɶ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɫɢɝɧɚɥɵ ɜ ɜɧɭɬɪɢɝɨɞɨɜɨɣ ɪɟɡɨɥɸɰɢɢ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ 

ɧɟɫɤɨɥɶɤɢɯ ɩɪɨɤɫɢ ɤɫɢɥɟɦɵ ɦɨɠɟɬ ɨɛɟɫɩɟɱɢɬɶ ɛɨɥɟɟ ɝɥɭɛɨɤɨɟ ɩɨɧɢɦɚɧɢɟ 

ɮɚɤɬɨɪɨɜ, ɤɨɧɬɪɨɥɢɪɭɸɳɢɯ ɪɨɫɬ ɞɟɪɟɜɶɟɜ ɢ ɪɟɚɝɢɪɨɜɚɧɢɟ ɧɚ ɤɥɢɦɚɬ. 

ȼɧɭɬɪɢɝɨɞɨɜɨɣ ɪɨɫɬ ɨɩɪɟɞɟɥɹɟɬ ɤɥɟɬɨɱɧɭɸ ɫɬɪɭɤɬɭɪɭ ɜɞɨɥɶ ɤɨɥɶɰɚ. ɍ 

ɯɜɨɣɧɵɯ ɤɥɟɬɤɢ ɬɪɚɯɟɢɞ ɦɨɝɭɬ ɩɪɢɧɢɦɚɬɶ ɛɨɥɟɟ 90% ɞɪɟɜɟɫɢɧɵ (Vaganov et al., 

2006), ɚ ɭɫɥɨɜɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɤɨɧɬɪɨɥɢɪɭɸɳɢɟ ɪɨɫɬ, ɨɛɧɚɪɭɠɢɜɚɸɬ 

ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ ɷɮɮɟɤɬɵ ɜ ɬɟɱɟɧɢɟ ɜɟɝɟɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ (Olano et al., 2012; 

Zweifel et al., 2006 ), ɱɬɨ ɩɪɢɜɟɥɨ ɤ ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ ɲɢɪɨɤɢɯ ɢ ɬɨɧɤɨɫɬɟɧɧɵɯ 

ɪɚɧɧɢɯ ɹɱɟɟɤ (ɫɜɹɡɚɧɧɵɯ ɫ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ), ɫɮɨɪɦɢɪɨɜɚɧɧɵɯ ɜ 

ɧɚɱɚɥɟ ɜɟɝɟɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ, ɤ ɭɡɤɢɦ ɢ ɬɨɥɫɬɨɫɬɟɧɧɵɦ ɤɥɟɬɤɚɦ ɩɨɡɞɧɟɝɨ 

ɞɟɪɟɜɚ (ɫɜɹɡɚɧɧɵɦ ɫɨ ɫɬɪɭɤɬɭɪɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ), ɫɮɨɪɦɢɪɨɜɚɧɧɵɦ ɜ ɤɨɧɰɟ. 

Ȼɚɥɚɧɫ ɦɟɠɞɭ ɤɥɟɬɤɚɦɢ ɪɚɧɧɟɣ ɢ ɩɨɡɞɧɟɣ ɞɪɟɜɟɫɢɧɵ   ɫɜɹɡɚɧ ɫ 

ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ (ɬ. ɟ. ɤɨɥɢɱɟɫɬɜɨ ɫɨɤɚ ɦɨɠɟɬ ɩɟɪɟɦɟɳɚɬɶɫɹ 

ɱɟɪɟɡ ɤɫɢɥɟɦɭ) ɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɶɸ (ɬ. ɟ. ɪɟɡɢɫɬɟɧɬɧɨɫɬɶ ɤ 

ɷɤɫɬɪɭɡɢɢ). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɚɡɦɟɪ ɩɪɨɫɜɟɬɚ ɬɪɚɯɟɢɞɨɜ ɤɨɪɪɟɥɢɪɭɟɬ ɫ 

ɩɪɨɜɨɞɢɦɨɫɬɶɸ, ɚ ɬɨɥɳɢɧɚ ɤɥɟɬɨɱɧɵɯ ɫɬɟɧɨɤ ɫɜɹɡɚɧɚ ɫ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ 

ɤɥɟɬɨɱɧɨɣ ɢɦɩɥɨɡɢɢ (Hacke et al., 2001). 
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ȼ ɷɬɨɣ ɪɚɛɨɬɟ ɦɵ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɥɢ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɮɚɤɬɨɪɵ, 

ɤɨɧɬɪɨɥɢɪɭɸɳɢɟ Larix cajanderi Mayr ɢ Pinus sylvestris ɜɬɨɪɢɱɧɵɣ ɪɨɫɬ ɢ ɞɨɥɸ   

ɩɨɡɞɧɟɣ ɞɪɟɜɟɫɢɧɵ ɜɞɨɥɶ ɤɥɢɦɚɬɢɱɟɫɤɨɝɨ ɝɪɚɞɢɟɧɬɚ 800 ɤɦ, ɛɥɢɡɤɨɝɨ ɤ 

ɜɨɫɬɨɱɧɨɦɭ ɪɚɫɩɪɟɞɟɥɟɧɢɸ ɨɛɨɢɯ ɜɢɞɨɜ. L. cajanderi ɢ P. sylvestris ɹɜɥɹɸɬɫɹ 

ɞɜɭɦɹ ɨɫɧɨɜɧɵɦɢ ɞɨɦɢɧɢɪɭɸɳɢɦɢ ɜɢɞɚɦɢ ɯɜɨɣɧɵɯ ɩɨɪɨɞ ɜ ɪɨɫɫɢɣɫɤɢɯ 

ɛɨɪɟɚɥɶɧɵɯ ɥɟɫɚɯ. 

Ɇɵ ɩɪɟɞɩɨɥɨɠɢɥɢ, ɱɬɨ ɷɤɨɥɨɝɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ ɡɚ ɜɬɨɪɢɱɧɵɦ ɪɨɫɬɨɦ ɢ 

ɞɨɥɟɣ ɩɨɡɞɧɟɣ ɞɪɟɜɟɫɢɧɵ ɛɭɞɟɬ ɨɬɥɢɱɚɬɶɫɹ ɩɨ ɝɪɚɞɢɟɧɬɭ ɢɡ-ɡɚ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. Ʉɪɨɦɟ ɬɨɝɨ, ɦɵ ɨɠɢɞɚɟɦ ɩɨɥɭɱɢɬɶ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ ɨɬɜɟɬɵ ɩɨ ɜɢɞɚɦ. 

ɐɟɥɶ ɪɚɛɨɬɵ: ɢɫɫɥɟɞɨɜɚɧɢɟ ɪɟɚɤɰɢɢ ɞɪɟɜɟɫɧɵɯ ɪɚɫɬɟɧɢɣ ɧɚ ɦɟɧɹɸɳɢɟɫɹ 

ɭɫɥɨɜɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

Ɂɚɞɚɱɢ ɪɚɛɨɬɵ: 

1. ɩɨɞɝɨɬɨɜɢɬɶ ɞɪɟɜɟɫɧɵɣ ɦɚɬɟɪɢɚɥ ɞɥɹ ɚɧɚɥɢɡɚ: ɢɡɦɟɪɢɬɶ 

ɲɢɪɢɧɭ ɝɨɞɢɱɧɨɝɨ ɤɨɥɶɰɚ (RW), ɚ ɬɚɤɠɟ ɪɚɧɧɸɸ (EW) ɢ ɩɨɡɞɧɸɸ (LW) 

ɞɪɟɜɟɫɢɧɭ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɜɵɛɪɚɧɧɵɯ ɭɱɚɫɬɤɨɜ. 

2. ɢɡɭɱɢɬɶ ɫɬɪɭɤɬɭɪɭ ɝɨɞɢɱɧɨɝɨ ɤɨɥɶɰɚ ɤɚɤ ɢɧɞɢɤɚɬɨɪɚ 

ɢɡɦɟɧɟɧɢɣ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ; 

3. ɩɪɨɜɟɪɢɬɶ ɧɚɥɢɱɢɟ ɫɞɜɢɝɚ ɜ ɤɥɢɦɚɬɢɱɟɫɤɨɦ ɨɬɤɥɢɤɟ ɲɢɪɢɧɵ 

ɝɨɞɢɱɧɨɝɨ ɤɨɥɶɰɚ (RW), ɪɚɧɧɟɣ (EW) ɢ ɩɨɡɞɧɟɣ (LW) ɞɪɟɜɟɫɢɧɵ ɜɞɨɥɶ 

ɝɪɚɞɢɟɧɬɚ ɩɨ ɞɨɥɝɨɬɟ; 

4. ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɢɡɦɟɧɟɧɢɹ ɜ ɨɬɧɨɲɟɧɢɢ ɪɚɧɧɟɣ (EW) ɢ 

ɩɨɡɞɧɟɣ (LW) ɞɪɟɜɟɫɢɧɵ ɤ ɲɢɪɢɧɟ ɝɨɞɢɱɧɨɝɨ ɤɨɥɶɰɚ (RW) ɞɥɹ ɤɚɠɞɨɝɨ 

ɭɱɚɫɬɤɚ; 

5. ɉɨɫɬɪɨɢɬɶ ɜɪɟɦɟɧɧɵɟ ɬɪɟɧɞɵ ɜ ɨɬɧɨɲɟɧɢɢ ɪɚɧɧɟɣ (EW) ɢ 

ɩɨɡɞɧɟɣ (LW) ɞɪɟɜɟɫɢɧɵ ɢ ɨɰɟɧɢɬɶ ɢɯ ɫɜɹɡɶ ɫ ɤɥɢɦɚɬɢɱɟɫɤɢɦɢ 

ɢɡɦɟɧɟɧɢɹɦɢ.   
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ȽɅȺȼȺ 1. ɈȻɁɈɊ ɅɂɌȿɊȺɌɍɊɕ 

1.1 Ɉɩɢɫɚɧɢɟ ɫɬɪɭɤɬɭɪɵ ɝɨɞɢɱɧɨɝɨ ɤɨɥɶɰɚ  
Ɉɛɪɚɡɨɜɚɧɢɟɦ ɦɚɫɫɢɜɧɨɣ ɞɪɟɜɟɫɢɧɵ ɯɜɨɣɧɵɟ ɨɛɹɡɚɧɵ ɤɨɥɶɰɭ 

ɦɟɪɢɫɬɟɦɚɬɢɱɟɫɤɨɣ ɬɤɚɧɢ — ɤɚɦɛɢɸ, ɞɟɣɫɬɜɭɸɳɟɦɭ ɩɨɫɬɨɹɧɧɨ ɜ ɬɟɱɟɧɢɟ 

ɧɟɫɤɨɥɶɤɢɯ ɞɟɫɹɬɤɨɜ, ɫɨɬɟɧ, ɚ ɢɧɨɝɞɚ ɢ ɬɵɫɹɱ ɥɟɬ. ȼ ɩɪɟɞɟɥɚɯ ɡɨɧ, ɝɞɟ ɜɵɪɚɠɟɧɚ 

ɫɦɟɧɚ ɫɟɡɨɧɨɜ ɝɨɞɚ, ɭ ɞɪɟɜɟɫɧɵɯ ɪɚɫɬɟɧɢɣ ɧɚɛɥɸɞɚɟɬɫɹ ɩɟɪɢɨɞɢɱɟɫɤɚɹ 

ɚɤɬɢɜɧɨɫɬɶ ɤɚɦɛɢɚɥɶɧɨɝɨ ɫɥɨɹ. ɍ ɞɟɪɟɜɶɟɜ ɩɨɹɜɥɹɟɬɫɹ ɨɞɢɧ ɫɥɨɣ ɩɪɢɪɨɫɬɚ ɡɚ 

ɜɟɝɟɬɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ.  

ɇɚ ɜɟɥɢɱɢɧɭ ɝɨɞɢɱɧɨɝɨ ɩɪɢɪɨɫɬɚ ɞɟɪɟɜɶɟɜ (ɢɥɢ ɚɤɬɢɜɧɨɫɬɶ ɤɚɦɛɢɚɥɶɧɵɯ 

ɤɥɟɬɨɤ) ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɟ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɤɚɤ ɜɧɭɬɪɟɧɧɢɯ, ɬɚɤ ɢ ɜɧɟɲɧɢɯ 

ɤɨɦɩɥɟɤɫɧɨ ɞɟɣɫɬɜɭɸɳɢɯ ɮɚɤɬɨɪɨɜ. ɂɡ ɜɧɭɬɪɟɧɧɢɯ ɮɚɤɬɨɪɨɜ ɧɚɢɛɨɥɶɲɟɟ 

ɜɥɢɹɧɢɟ ɨɤɚɡɵɜɚɸɬ ɩɨɪɨɞɚ ɞɟɪɟɜɚ, ɧɚɫɥɟɞɫɬɜɟɧɧɚɹ ɢɧɞɢɜɢɞɭɚɥɶɧɚɹ 

ɢɡɦɟɧɱɢɜɨɫɬɶ, ɜɨɡɪɚɫɬ ɢ ɩɥɨɞɨɧɨɲɟɧɢɟ (Denne, 1971). ɂɡ ɜɧɟɲɧɢɯ ɮɚɤɬɨɪɨɜ ɧɚ 

ɜɟɥɢɱɢɧɭ ɩɪɢɪɨɫɬɚ ɜɥɢɹɸɬ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɢ ɩɨɱɜɟɧɧɨ-ɝɪɭɧɬɨɜɵɟ ɭɫɥɨɜɢɹ, 

ɮɢɬɨɰɟɧɨɬɢɱɟɫɤɢɟ ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɹ, ɪɚɡɧɨɝɨ ɪɨɞɚ ɤɚɬɚɫɬɪɨɮɵ (ɩɨɠɚɪɵ, 

ɛɭɪɟɥɨɦɵ, ɧɚɩɚɞɟɧɢɹ ɧɚɫɟɤɨɦɵɯ ɜɪɟɞɢɬɟɥɟɣ), ɚ ɬɚɤɠɟ ɯɨɡɹɣɫɬɜɟɧɧɚɹ 

ɞɟɹɬɟɥɶɧɨɫɬɶ ɱɟɥɨɜɟɤɚ. Ɋɚɞɢɚɥɶɧɵɣ ɩɪɢɪɨɫɬ ɞɟɪɟɜɶɟɜ (ɲɢɪɢɧɚ ɝɨɞɢɱɧɨɝɨ 

ɤɨɥɶɰɚ) ɧɚɯɨɞɢɬɫɹ ɩɨɞ ɤɨɧɬɪɨɥɟɦ ɜɧɭɬɪɟɧɧɢɯ ɮɚɤɬɨɪɨɜ ɢ ɢɡɦɟɧɹɟɬɫɹ ɜɧɟɲɧɢɦɢ 

(Ɍɢɲɢɧ, 2011). 

 

1.2 Ɋɚɧɧɹɹ ɢ ɩɨɡɞɧɹɹ ɞɪɟɜɟɫɢɧɚ 

 

 ȼ ɧɚɱɚɥɟ ɫɟɡɨɧɚ ɪɨɫɬɚ ɤɚɦɛɢɚɥɶɧɵɟ ɤɥɟɬɤɢ ɝɪɭɩɩɢɪɭɸɬɫɹ ɜ ɤɥɟɬɤɢ ɫ 

ɛɨɥɶɲɢɦɢ ɪɚɞɢɚɥɶɧɵɦɢ ɪɚɡɦɟɪɚɦɢ ɢ ɬɨɧɤɢɦɢ ɫɬɟɧɤɚɦɢ, ɫɨɡɞɚɜɚɹ ɫɥɨɣ ɪɚɧɧɟɣ 

ɞɪɟɜɟɫɢɧɵ. ɋɨ ɜɪɟɦɟɧɟɦ, ɜ ɩɪɨɞɨɥɠɟɧɢɢ ɫɟɡɨɧɚ, ɤɥɟɬɤɚ ɩɟɪɟɯɨɞɢɬ ɤ ɫɬɚɞɢɢ 

ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ ɤɥɟɬɨɤ ɫ ɭɠɟ ɫ ɦɟɧɶɲɢɦɢ ɪɚɞɢɚɥɶɧɵɦɢ ɪɚɡɦɟɪɚɦɢ ɬɪɚɯɟɢɞ ɢ 

ɛɨɥɟɟ ɬɨɥɫɬɵɦɢ ɫɬɟɧɤɚɦɢ, ɬɚɤ ɧɚɡɵɜɚɟɦɭɸ ɩɨɡɞɧɸɸ ɞɪɟɜɟɫɢɧɭ. 

Ɉɛɪɚɡɨɜɚɧɢɟ ɤɪɭɩɧɵɯ ɤɥɟɬɨɤ ɫ ɬɨɧɤɢɦɢ ɫɬɟɧɤɚɦɢ ɜ ɧɚɱɚɥɟ ɫɟɡɨɧɚ ɪɨɫɬɚ 

ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ ɝɨɞɢɱɧɨɝɨ ɤɨɥɶɰɚ ɜ ɞɚɧɧɵɣ ɩɟɪɢɨɞ ɩɪɨɢɫɯɨɞɢɬ 
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ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɢɦɢ ɬɟɦɩɚɦɢ, ɱɟɦ ɩɪɢ ɨɛɪɚɡɨɜɚɧɢɢ ɤɥɟɬɨɤ ɫ ɦɚɥɟɧɶɤɢɦ 

ɪɚɞɢɚɥɶɧɵɦ ɪɚɡɦɟɪɨɦ ɢ ɬɨɥɫɬɵɦɢ ɫɬɟɧɤɚɦɢ ɜ ɤɨɧɰɟ ɫɟɡɨɧɚ. ɉɟɪɟɯɨɞ ɦɟɠɞɭ 

ɪɚɧɧɟɣ ɢ ɩɨɡɞɧɟɣ ɞɪɟɜɟɫɢɧɨɣ ɩɨɫɬɟɩɟɧɟɧ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɦɟɠɞɭ ɫɨɫɟɞɧɢɦɢ 

ɤɨɥɶɰɚɦɢ – ɪɟɡɤɢɣ (ȼɚɝɚɧɨɜ, Ɍɟɪɫɤɨɜ, 1977). ȿɫɥɢ ɧɚɛɥɸɞɚɟɬɫɹ ɩɨɫɬɟɩɟɧɧɵɣ 

ɩɟɪɟɯɨɞ, ɬɨ ɜɵɞɟɥɹɸɬ ɩɟɪɟɯɨɞɧɭɸ ɡɨɧɭ. Ʉɥɟɬɤɢ ɷɬɨɣ ɡɨɧɵ ɢɦɟɸɬ ɪɚɞɢɚɥɶɧɵɟ 

ɪɚɡɦɟɪɵ, ɭ ɤɨɬɨɪɵɯ ɬɨɥɫɬɵɟ ɫɬɟɧɤɢ ɢ ɩɨ ɪɚɡɦɟɪɚɦ ɤɥɟɬɤɢ ɱɭɬɶ ɛɨɥɶɲɟ ɤɥɟɬɨɤ 

ɩɨɡɞɧɟɣ ɞɪɟɜɟɫɢɧɵ.  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɫɧɨɜɧɵɦ ɫɬɪɨɟɧɢɟɦ ɝɨɞɢɱɧɵɯ ɤɨɥɟɰ ɯɜɨɣɧɵɯ 

ɪɚɫɫɦɨɬɪɢɦ ɩɨɩɟɪɟɱɧɵɣ ɫɪɟɡ ɞɪɟɜɟɫɢɧɵ ɫ ɪɚɡɞɟɥɟɧɢɟɦ ɧɚ ɪɚɧɧɸɸ ɢ ɩɨɡɞɧɸɸ 

(Ɋɢɫɭɧɨɤ 1): 

 

 

Ɋɢɫɭɧɨɤ 1.  ɉɨɩɟɪɟɱɧɵɣ ɫɪɟɡ ɞɪɟɜɟɫɢɧɵ. Ƚɨɞɢɱɧɵɟ ɤɨɥɶɰɚ ɫɨɫɧɵ 

ɨɛɵɤɧɨɜɟɧɧɨɣ, ɪɞ – ɪɚɧɧɹɹ, ɩɞ – ɩɨɡɞɧɹɹ ɞɪɟɜɟɫɢɧɚ (ɭɜɟɥɢɱɟɧɢɟ ×7). (Ɍɢɲɢɧ, 

2011) 

 

1.3 ȼɥɢɹɧɢɟ ɧɚ ɩɪɢɪɨɫɬ ɜɧɟɲɧɢɯ ɢ ɜɧɭɬɪɟɧɧɢɯ ɮɚɤɬɨɪɨɜ 

 

ȼ ɨɫɧɨɜɭ ɞɟɧɞɪɨɯɪɨɧɨɥɨɝɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɥɨɠɟɧ ɬɨɬ ɮɚɤɬ, ɱɬɨ 

ɞɟɪɟɜɶɹ, ɩɪɨɢɡɪɚɫɬɚɸɳɢɟ ɜ ɩɪɟɞɟɥɚɯ ɧɟɛɨɥɶɲɨɝɨ ɪɚɣɨɧɚ, ɜɟɥɢɱɢɧɨɣ ɩɪɢɪɨɫɬɚ 

ɫɯɨɞɧɨ ɪɟɚɝɢɪɭɸɬ ɧɚ ɢɡɦɟɧɟɧɢɟ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ. 
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ɂɡ ɜɧɭɬɪɟɧɧɢɯ ɮɚɤɬɨɪɨɜ ɧɚɢɛɨɥɶɲɟɟ ɜɥɢɹɧɢɟ ɧɚ ɜɟɥɢɱɢɧɭ ɩɪɢɪɨɫɬɚ 

ɨɤɚɡɵɜɚɸɬ ɩɨɪɨɞɚ, ɧɚɫɥɟɞɫɬɜɟɧɧɚɹ ɢɧɞɢɜɢɞɭɚɥɶɧɚɹ ɢɡɦɟɧɱɢɜɨɫɬɶ, ɜɨɡɪɚɫɬ ɢ 

ɩɥɨɞɨɧɨɲɟɧɢɟ (Ʉɪɚɦɟɪ, Ʉɨɡɥɨɜɫɤɢɣ, 1983; ȼɚɝɚɧɨɜ, ɒɚɲɤɢɧ, 2000). ɋɪɟɞɢ 

ɜɧɟɲɧɢɯ ɮɚɤɬɨɪɨɜ ɧɚ ɜɟɥɢɱɢɧɭ ɩɪɢɪɨɫɬɚ ɜɥɢɹɸɬ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɢ ɩɨɱɜɟɧɧɨ-

ɝɪɭɧɬɨɜɵɟ ɭɫɥɨɜɢɹ, ɮɢɬɨɰɟɧɨɬɢɱɟɫɤɢɟ ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɹ, ɪɚɡɧɨɝɨ ɪɨɞɚ 

ɤɚɬɚɫɬɪɨɮɵ (ɩɨɠɚɪɵ, ɛɭɪɟɥɨɦɵ, ɧɚɩɚɞɟɧɢɹ ɧɚɫɟɤɨɦɵɯ ɜɪɟɞɢɬɟɥɟɣ), ɚ ɬɚɤɠɟ 

ɯɨɡɹɣɫɬɜɟɧɧɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ ɱɟɥɨɜɟɤɚ. Ɋɚɞɢɚɥɶɧɵɣ ɩɪɢɪɨɫɬ ɞɟɪɟɜɶɟɜ (ɲɢɪɢɧɚ 

ɝɨɞɢɱɧɨɝɨ ɤɨɥɶɰɚ) ɧɚɯɨɞɢɬɫɹ ɩɨɞ ɤɨɧɬɪɨɥɟɦ ɜɧɭɬɪɟɧɧɢɯ ɮɚɤɬɨɪɨɜ ɢ 

ɦɨɞɢɮɢɰɢɪɭɟɬɫɹ ɜɧɟɲɧɢɦɢ (Ʉɨɦɢɧ, 1990). 

ȼ ɛɥɚɝɨɩɪɢɹɬɧɵɟ ɩɨ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ ɝɨɞɵ ɮɨɪɦɢɪɭɸɬɫɹ 

ɛɨɥɟɟ ɲɢɪɨɤɢɟ ɤɨɥɶɰɚ, ɜ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɟ – ɭɡɤɢɟ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɭ ɛɨɥɶɲɟɣ 

ɱɚɫɬɢ ɞɟɪɟɜɶɟɜ ɫɢɧɯɪɨɧɧɨ ɢɡɦɟɧɹɟɬɫɹ ɲɢɪɢɧɚ ɝɨɞɢɱɧɵɯ ɤɨɥɟɰ ɜɨ ɜɪɟɦɟɧɢ ɢ ɜ 

ɩɪɨɫɬɪɚɧɫɬɜɟ ɜ ɩɪɟɞɟɥɚɯ ɨɞɧɨɪɨɞɧɨɝɨ ɜ ɤɥɢɦɚɬɢɱɟɫɤɨɦ ɨɬɧɨɲɟɧɢɢ ɪɚɣɨɧɚ 

(Douglass, 1919). ɇɚ ɩɪɢɪɨɫɬ ɞɟɪɟɜɚ ɨɤɚɡɵɜɚɸɬ ɜɥɢɹɧɢɟ ɬɚɤɠɟ ɟɝɨ ɜɨɡɪɚɫɬ, 

ɩɨɥɨɠɟɧɢɟ ɜ ɞɪɟɜɨɫɬɨɟ, ɥɨɤɚɥɶɧɨɟ ɨɤɪɭɠɟɧɢɟ ɢ ɦɢɤɪɨɷɤɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

ɩɪɨɢɡɪɚɫɬɚɧɢɹ, ɬ. ɟ.  ɤɨɦɩɥɟɤɫ ɮɢɬɨɰɟɧɨɬɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ (Ʉɨɦɢɧ, 1990). 

ɉɨɤɚɡɚɧɨ, ɱɬɨ ɜ ɩɪɟɞɟɥɚɯ ɨɞɧɨɝɨ ɞɪɟɜɨɫɬɨɹ ɝɨɫɩɨɞɫɬɜɭɸɳɢɟ ɞɟɪɟɜɶɹ ɜ ɦɟɧɶɲɟɣ 

ɫɬɟɩɟɧɢ, ɱɟɦ ɨɫɬɚɥɶɧɵɟ, ɦɟɧɹɸɬ ɤɚɬɟɝɨɪɢɸ ɫɜɨɟɝɨ ɩɨɥɨɠɟɧɢɹ ɜ ɬɟɱɟɧɢɟ ɠɢɡɧɢ, 

ɩɨɷɬɨɦɭ ɨɧɢ ɧɚɢɛɨɥɟɟ ɩɪɢɝɨɞɧɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɵɯ ɢɡɦɟɧɟɧɢɹ ɲɢɪɢɧɵ 

ɝɨɞɢɱɧɵɯ ɤɨɥɟɰ ɜɨ ɜɪɟɦɟɧɢ (Ⱦɦɢɬɪɢɟɜɚ, 1959; Ʉɨɦɢɧ, 1990). 

Ƚ. Ɏɪɢɬɬɫ, ɨɛɨɛɳɢɜ ɞɚɧɧɵɟ ɢɡɦɟɪɟɧɢɣ ɲɢɪɢɧɵ ɝɨɞɢɱɧɵɯ ɤɨɥɟɰ ɭ 

ɞɟɪɟɜɶɟɜ, ɪɚɫɬɭɳɢɯ ɜ ɡɨɧɟ, ɩɟɪɟɯɨɞɧɨɣ ɦɟɠɞɭ ɥɟɫɧɨɣ ɢ ɩɨɥɭɩɭɫɬɵɧɧɨɣ, ɫ 

ɪɚɡɧɵɦ ɟɠɟɝɨɞɧɵɦ ɤɨɥɢɱɟɫɬɜɨɦ ɨɫɚɞɤɨɜ ɜ ɧɚɡɜɚɧɧɵɯ ɡɨɧɚɯ, ɜɵɹɜɢɥ ɫɥɟɞɭɸɳɢɟ 

ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɲɢɪɢɧɵ ɤɨɥɟɰ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɝɪɚɞɢɟɧɬɚ 

ɭɜɥɚɠɧɟɧɢɹ ɢ ɭɜɟɥɢɱɟɧɢɹ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɟɪɢɨɞɚ ɜ ɫɟɡɨɧɟ, ɤɨɝɞɚ ɜɥɚɠɧɨɫɬɶ 

ɥɢɦɢɬɢɪɭɟɬ ɪɨɫɬ (ȼɚɝɚɧɨɜ, ɒɚɲɤɢɧ, 2000): 

1) ɫ ɭɦɟɧɶɲɟɧɢɟɦ ɤɨɥɢɱɟɫɬɜɚ ɨɫɚɞɤɨɜ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɭɦɟɧɶɲɚɟɬɫɹ 

ɲɢɪɢɧɚ ɝɨɞɢɱɧɵɯ ɤɨɥɟɰ;  
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2) ɫ ɭɦɟɧɶɲɟɧɢɟɦ ɤɨɥɢɱɟɫɬɜɚ ɨɫɚɞɤɨɜ ɞɨ ɝɪɚɧɢɰɵ ɫ ɩɨɥɭɩɭɫɬɵɧɟɣ 

ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɤɨɪɪɟɥɹɰɢɹ ɜ ɢɡɦɟɧɱɢɜɨɫɬɢ ɲɢɪɢɧɵ ɝɨɞɢɱɧɵɯ ɤɨɥɟɰ ɜ ɪɚɡɧɵɯ 

ɱɚɫɬɹɯ ɨɞɧɨɝɨ ɞɟɪɟɜɚ ɢ ɦɟɠɞɭ ɪɚɡɧɵɦɢ ɞɟɪɟɜɶɹɦɢ; 

3) ɫ ɭɦɟɧɶɲɟɧɢɟɦ ɤɨɥɢɱɟɫɬɜɚ ɨɫɚɞɤɨɜ ɜɨɡɪɚɫɬɚɟɬ ɞɢɫɩɟɪɫɢɹ ɢ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɞɪɟɜɟɫɧɨ-ɤɨɥɶɰɟɜɵɯ ɯɪɨɧɨɥɨɝɢɣ; 

4) ɫ ɪɨɫɬɨɦ ɞɟɮɢɰɢɬɚ ɜɥɚɝɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɜɵɩɚɞɚɸɳɢɯ ɤɨɥɟɰ 

ɜ ɫɬɜɨɥɚɯ ɞɟɪɟɜɶɟɜ. 

ȼɫɟ ɧɚɛɥɸɞɚɟɦɵɟ ɩɪɢɡɧɚɤɢ ɥɸɛɨɝɨ ɞɪɟɜɟɫɧɨɝɨ ɪɚɫɬɟɧɢɹ ɟɫɬɶ ɪɟɡɭɥɶɬɚɬ 

«ɜɦɟɲɚɬɟɥɶɫɬɜɚ» ɮɚɤɬɨɪɨɜ ɜɧɟɲɧɟɣ ɫɪɟɞɵ ɜ ɪɟɚɥɢɡɚɰɢɸ ɜɧɭɬɪɟɧɧɟɣ 

ɝɟɧɟɬɢɱɟɫɤɨɣ ɩɪɨɝɪɚɦɦɵ ɪɨɫɬɚ ɢ ɪɚɡɜɢɬɢɹ ɪɚɫɬɟɧɢɹ. ȼ ɪɚɡɧɵɯ ɱɚɫɬɹɯ ɨɛɥɚɫɬɢ 

ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ ɨɬɤɥɢɤ ɪɚɫɬɟɧɢɣ ɧɚ ɢɡɦɟɧɟɧɢɹ 

ɮɚɤɬɨɪɨɜ ɜɵɪɚɠɟɧ ɩɨ-ɪɚɡɧɨɦɭ. ȿɫɥɢ ɧɟɤɨɬɨɪɵɣ ɷɤɨɥɨɝɢɱɟɫɤɢɣ ɮɚɤɬɨɪ 

ɩɪɢɧɢɦɚɟɬ ɡɧɚɱɟɧɢɹ ɪɹɞɨɦ ɫ ɝɪɚɧɢɰɟɣ ɨɛɥɚɫɬɢ ɟɝɨ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ, ɬɨ, ɤɚɤ 

ɩɪɚɜɢɥɨ, ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɤɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ ɡɧɚɱɟɧɢɣ ɩɪɢɡɧɚɤɚ ɛɭɞɟɬ ɛɨɥɶɲɟ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɚɪɢɚɰɢɢ ɡɧɚɱɟɧɢɣ ɩɪɢɡɧɚɤɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɫɥɭɱɚɸ, ɤɨɝɞɚ 

ɮɚɤɬɨɪ ɩɪɢɧɢɦɚɟɬ ɡɧɚɱɟɧɢɹ ɜ ɨɛɥɚɫɬɢ ɟɝɨ ɨɩɬɢɦɚɥɶɧɨɫɬɢ. Ɍɚɤɚɹ ɫɜɹɡɶ ɢɡɦɟɧɟɧɢɣ 

ɮɚɤɬɨɪɚ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɢɡɦɟɧɟɧɢɣ ɩɪɢɡɧɚɤɚ ɥɟɠɢɬ ɜ ɨɫɧɨɜɟ ɫɨɞɟɪɠɚɧɢɹ 

ɩɪɢɧɰɢɩɚ ɨɬɛɨɪɚ ɪɚɣɨɧɨɜ ɢ ɦɟɫɬɨɨɛɢɬɚɧɢɣ ɢ ɩɪɢɧɰɢɩɚ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ, 

ɩɨɬɨɦɭ ɱɬɨ ɢɦɟɧɧɨ ɬɚɤɚɹ ɫɜɹɡɶ ɨɛɴɹɫɧɹɟɬ ɫɭɳɟɫɬɜɨɜɚɧɢɟ ɱɭɜɫɬɜɢɬɟɥɶɧɵɯ ɫɟɪɢɣ 

ɝɨɞɢɱɧɵɯ ɤɨɥɟɰ. 

Ⱦɪɭɝɢɟ ɷɥɟɦɟɧɬɵ ɜɧɟɲɧɟɣ ɫɪɟɞɵ: ɫɜɟɬ, ɦɢɧɟɪɚɥɶɧɨɟ ɩɢɬɚɧɢɟ, 

ɤɨɧɰɟɧɬɪɚɰɢɹ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɢ ɞɪ. – ɨɤɚɡɵɜɚɸɬ ɤɚɤ ɫɩɟɰɢɮɢɱɟɫɤɨɟ, ɬɚɤ ɢ 

ɧɟɫɩɟɰɢɮɢɱɟɫɤɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɪɨɫɬ ɞɟɪɟɜɶɟɜ (ȼɚɝɚɧɨɜ, ɒɚɲɤɢɧ, 2000). 

ɇɚɩɪɢɦɟɪ, ɷɮɮɟɤɬ ɜɥɢɹɧɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɫɜɟɬɚ ɦɨɠɧɨ ɭɱɟɫɬɶ, ɫɪɚɜɧɢɜɚɹ 

ɪɨɫɬ ɝɨɫɩɨɞɫɬɜɭɸɳɢɯ ɢ ɭɝɧɟɬɟɧɧɵɯ ɞɟɪɟɜɶɟɜ ɜ ɞɪɟɜɨɫɬɨɟ. ɂɡɜɟɫɬɧɨ, ɱɬɨ 

ɮɨɬɨɩɟɪɢɨɞ ɡɧɚɱɢɬɟɥɶɧɨ ɜɥɢɹɟɬ ɧɚ ɨɛɴɟɦɧɵɣ ɜɟɫ ɞɪɟɜɟɫɢɧɵ, ɨɩɪɟɞɟɥɹɹ 

ɩɪɨɩɨɪɰɢɢ ɤɪɭɩɧɵɯ ɤɥɟɬɨɤ ɪɚɧɧɟɣ ɞɪɟɜɟɫɢɧɵ ɢ ɬɨɥɫɬɨɫɬɟɧɧɵɯ ɩɨɡɞɧɟɣ ɜ 

ɝɨɞɢɱɧɨɦ ɤɨɥɶɰɟ. Ɉɬɦɟɱɟɧɨ, ɱɬɨ ɩɪɢ ɞɥɢɬɟɥɶɧɨɦ ɨɫɜɟɳɟɧɢɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ 
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ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɨɫɬɚ ɯɜɨɢ ɢ ɨɛɪɚɡɭɸɬɫɹ ɬɪɚɯɟɢɞɵ ɛɨɥɶɲɨɝɨ ɞɢɚɦɟɬɪɚ 

(Zelawski, 1957; Larson, 1964). ȼɧɟɫɟɧɢɟ ɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ, ɤɚɤ ɩɪɚɜɢɥɨ, 

ɪɟɡɤɨ ɭɜɟɥɢɱɢɜɚɟɬ ɨɛɳɢɣ ɩɪɢɪɨɫɬ ɞɪɟɜɟɫɢɧɵ ɢ ɪɨɫɬ ɫɬɜɨɥɚ ɜ ɜɵɫɨɬɭ, ɨɞɧɚɤɨ 

ɱɚɫɬɨ ɜɨɡɪɚɫɬɚɧɢɟ ɩɪɢɪɨɫɬɚ ɨɬɫɬɚɟɬ ɨɬ ɜɪɟɦɟɧɢ ɜɧɟɫɟɧɢɹ ɭɞɨɛɪɟɧɢɣ. 
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ȽɅȺȼȺ 2. ɆȺɌȿɊɂȺɅɕ ɂ ɆȿɌɈȾɕ 

 

2.1 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɫɫɥɟɞɭɟɦɨɝɨ ɪɚɣɨɧɚ. ɋɛɨɪ ɨɛɪɚɡɰɨɜ 

 

 ɋɛɨɪ ɨɛɪɚɡɰɨɜ ɩɪɨɜɨɞɢɥɫɹ ɜɞɨɥɶ ȿɧɢɫɟɣɫɤɨ-Ʌɟɧɫɤɨɝɨ ɬɪɚɧɫɟɤɬɚ ɜ ɩɟɪɢɨɞ 

ɫ ɢɸɥɹ ɩɨ ɚɜɝɭɫɬ 2015 ɝɨɞɚ ɧɚ ɪɚɡɧɵɯ ɭɱɚɫɬɤɚɯ, ɤɨɬɨɪɵɟ ɨɬɥɢɱɚɸɬɫɹ ɩɨ ɫɜɨɢɦ 

ɤɥɢɦɚɬɢɱɟɫɤɢɦ ɢ ɝɟɨɝɪɚɮɢɱɟɫɤɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ. Ⱦɥɢɧɚ ȿɧɢɫɟɣɫɤɨ-Ʌɟɧɫɤɨɝɨ 

ɬɪɚɧɫɟɤɬɚ ɫ ȼɨɫɬɨɤɚ ɧɚ Ɂɚɩɚɞ ɫɨɫɬɚɜɢɥɚ 3330 ɤɦ. 

ɋɬɪɨɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɪɚɣɨɧɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɩɨɫɬɟɩɟɧɧɵɦ 

ɟɟ ɩɨɜɵɲɟɧɢɟɦ ɫ ɫɟɜɟɪɚ ɧɚ ɸɝ: ɐɟɧɬɪɚɥɶɧɨ-əɤɭɬɫɤɚɹ ɧɢɡɦɟɧɧɨɫɬɶ ɩɟɪɟɯɨɞɢɬ ɜ 

ɛɨɥɟɟ ɜɵɫɨɤɨɟ Ʌɟɧɨ-Ⱥɥɞɚɧɫɤɨɟ ɩɥɚɬɨ, ɫɦɟɧɹɸɳɟɟɫɹ ɝɨɪɧɵɦ ɪɟɥɶɟɮɨɦ 

Ⱥɥɞɚɧɫɤɨɝɨ ɢ Ɉɥɟɦɨ-ɑɚɪɫɤɨɝɨ ɧɚɝɨɪɢɣ. Ʉɥɢɦɚɬ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ ɜ 

ɫɟɜɟɪɧɨɣ ɢ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ ɜ ɸɠɧɨɣ ɱɚɫɬɹɯ, ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɛɨɥɶɲɢɦ 

ɤɨɥɟɛɚɧɢɟɦ ɝɨɞɨɜɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ, ɦɚɥɵɦ ɤɨɥɢɱɟɫɬɜɨɦ ɚɬɦɨɫɮɟɪɧɵɯ 

ɨɫɚɞɤɨɜ, ɫɭɯɨɫɬɶɸ ɜɨɡɞɭɯɚ. ȼɚɠɧɵɦ ɩɪɢɪɨɞɧɵɦ ɮɚɤɬɨɪɨɦ, ɜɨ ɦɧɨɝɨɦ 

ɨɩɪɟɞɟɥɹɸɳɢɦ ɯɚɪɚɤɬɟɪ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɹɜɥɹɟɬɫɹ ɦɧɨɝɨɥɟɬɧɹɹ ɦɟɪɡɥɨɬɚ. ɋ ɟɟ 

ɧɚɥɢɱɢɟɦ ɫɜɹɡɚɧɵ ɢ ɨɫɨɛɟɧɧɨɫɬɢ ɩɨɱɜɨɨɛɪɚɡɨɜɚɧɢɹ. ɉɪɟɨɛɥɚɞɚɸɬ ɦɟɪɡɥɨɬɧɵɟ 

ɩɚɥɟɜɵɟ ɩɨɱɜɵ, ɧɟ ɢɦɟɸɳɢɟ ɚɧɚɥɨɝɨɜ ɜɧɟ ɤɪɢɨɥɢɬɚ ɡɨɧɵ.  

 Ɉɫɧɨɜɭ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɩɨɤɪɨɜɚ ɫɨɫɬɚɜɥɹɸɬ ɥɟɫɚ (ɥɟɫɢɫɬɨɫɬɶ 71,7 %). 

ɉɨɪɨɞɧɵɣ ɫɨɫɬɚɜ: ɥɢɫɬɜɟɧɧɢɰɚ (79,0 % ɥɟɫɨɩɨɤɪɵɬɨɣ ɩɥɨɳɚɞɢ), ɫɨɫɧɚ (10,7%), 

ɤɟɞɪɨɜɵɣ ɫɬɥɚɧɢɤ, ɟɥɢ ɫɢɛɢɪɫɤɚɹ ɢ ɚɥɚɧɫɤɚɹ, ɤɟɞɪ ɫɢɛɢɪɫɤɢɣ, ɩɢɯɬɚ ɫɢɛɢɪɫɤɚɹ, 

ɜɢɞɵ ɛɟɪɟɡ, ɬɨɩɨɥɶ, ɨɫɢɧɚ, ɢɜɵ.  

2.2 Ɉɩɢɫɚɧɢɟ ɭɱɚɫɬɤɨɜ 
 
ɑɟɬɵɪɟ ɭɱɚɫɬɤɚ L. cajanderi ɢ ɬɪɢ ɭɱɚɫɬɤɚ P. sylvestris ɛɵɥɢ ɨɬɨɛɪɚɧɵ ɜɞɨɥɶ 

800 ɤɦ ɜɨɫɬɨɱɧɨ-ɡɚɩɚɞɧɨɝɨ ɝɪɚɞɢɟɧɬɚ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɜɵɫɨɬɵ ɜ ɡɨɧɟ ɜɟɱɧɨɣ 

ɦɟɪɡɥɨɬɵ ɜ Ɋɟɫɩɭɛɥɢɤɟ ɋɚɯɚ (Ɋɨɫɫɢɹ), ɨɬ əɤɭɬɫɤɚ ɞɨ Ɉɣɦɹɤɨɧɚ (Ɋɢɫɭɧɨɤ 2). 

ɉɟɪɜɵɣ ɭɱɚɫɬɨɤ (S1), ɫɚɦɵɣ ɡɚɩɚɞɧɵɣ, ɧɚɯɨɞɢɥɫɹ ɧɚ ɜɵɫɨɬɟ 206 ɦ ɧɚɞ ɭɪɨɜɧɟɦ 

ɦɨɪɹ əɤɭɬɫɤɚ ɫɨ ɫɪɟɞɧɟɣ ɝɨɞɨɜɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ -9,9 ° ɋ ɢ ɨɛɳɢɦ 

ɝɨɞɨɜɵɦ ɨɫɚɞɤɨɦ 269,9 ɦɦ. 
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ȼɬɨɪɨɣ ɭɱɚɫɬɨɤ (S2) ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɜɵɫɨɬɟ 245 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ ɢ ɧɚɞ 

ɧɚɫɟɥɟɧɧɵɦ ɦɟɫɬɨɦ Ʉɪɟɫɬ-ɏɚɥɞɠɚɣ ɫ ɝɨɞɨɜɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ -11,9 ° ɋ ɢ 

ɨɛɳɢɦ ɝɨɞɨɜɵɦ ɨɫɚɞɤɨɦ 281,4 ɦɦ. Ɍɪɟɬɢɣ ɭɱɚɫɬɨɤ (S3) ɛɵɥ ɪɚɫɩɨɥɨɠɟɧ ɧɚ 

ɜɵɫɨɬɟ 465 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ, ɫɨ ɫɪɟɞɧɟɣ ɝɨɞɨɜɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ -13,2 ° C ɢ 

ɨɛɳɢɦ ɝɨɞɨɜɵɦ ɨɫɚɞɤɨɦ 377,5 ɦɦ. ɑɟɬɜɟɪɬɵɣ ɭɱɚɫɬɨɤ (S4), ɫɚɦɵɣ ɜɨɫɬɨɱɧɵɣ, 

ɛɵɥ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɜɵɫɨɬɟ 626 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ ɢ ɧɚɞ ɧɚɫɟɥɟɧɧɵɦ ɩɭɧɤɬɨɦ 

Ɉɣɦɹɤɨɧ ɫɨ ɫɪɟɞɧɟɣ ɝɨɞɨɜɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ -18,6 ° ɋ ɢ ɨɛɳɢɦ ɝɨɞɨɜɵɦ ɨɫɚɞɤɨɦ 

278,0 ɦɦ (Ɋɢɫɭɧɨɤ 3). Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɢɡ ɧɚɛɨɪɚ ɞɚɧɧɵɯ 

CRU ɫ ɜɵɫɨɤɢɦ ɪɚɡɪɟɲɟɧɢɟɦ (0,5º) (Ɍɚɛɥɢɰɚ 1). Ⱥɧɚɥɢɡ ɤɥɢɦɚɬɢɱɟɫɤɢɯ 

ɬɟɧɞɟɧɰɢɣ ɩɨɤɚɡɚɥ, ɱɬɨ ɡɚ ɩɟɪɢɨɞ 1966-2015 ɝɝ. ɫɪɟɞɧɹɹ ɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 

ɩɨɜɵɫɢɥɚɫɶ ɧɚ 0,21 ºC, ɢ ɦɟɫɹɰ ɢɸɧɶ ɫ ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɬɟɧɞɟɧɰɢɟɣ ɩɨɬɟɩɥɟɧɢɹ. 

 

Ɋɢɫɭɧɨɤ 2. ɋɪɚɜɧɟɧɢɟ ɫɪɟɞɧɟɣ ɝɨɞɨɜɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɨɛɳɟɝɨ ɝɨɞɨɜɨɝɨ 

ɤɨɥɢɱɟɫɬɜɚ ɨɫɚɞɤɨɜ ɫɪɟɞɢ ɦɟɫɬ ɨɬɛɨɪɚ ɩɪɨɛ. Ɇɟɬɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 

ɨɯɜɚɬɵɜɚɸɬ ɨɛɳɢɣ ɩɟɪɢɨɞ 1966-2015 ɝɝ. ɂ ɛɵɥɢ ɜɡɹɬɵ ɢɡ 0,5 ɪɚɡɪɟɲɟɧɢɣ 

ɪɟɲɟɬɤɢ CRU. 
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Ɋɢɫɭɧɨɤ 3. ɍɱɚɫɬɤɢ ɢɫɫɥɟɞɨɜɚɧɢɹ 

Ɍɚɛɥɢɰɚ 1. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɭɱɚɫɬɤɨɜ ɜɵɛɨɪɤɢ. Ɇɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 

ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɫɟɬɹɦɢ CRU ɫ ɪɚɡɪɟɲɟɧɢɟɦ 0,5º ɞɥɹ ɨɛɳɟɝɨ ɩɟɪɢɨɞɚ 1966-2015 

ɝɝ. Lc, Larix cajanderi; Ps, Pinus sylvestris. 

ɍɱɚɫɬɤ
ɢ 

 
Ⱦɟɪɟɜɶ

ɹ 

ȼɨɡɪɚɫɬ  
(mean+SD) ɒɢɪɨ

ɬɚ 
Ⱦɨɥɝɨɬ
ɚ 

ȼɵɫɨɬ
ɚ 

(masl) 

ɋɪɟɞɧɹɹ 
ɝɨɞɨɜɚɹ 

ɬɟɦɩɟɪɚɬɭɪ
ɚ (ºC) 

Ɉɛɳɟɟ 
ɤɨɥɢɱɟɫɬɜ
ɨ ɨɫɚɞɤɨɜ 
ɜ ɝɨɞ (mm) Lc Ps Lg Ps 

S1 21 21 
112±3

3 
128±34 

43º17’
N 

02º54’
W 

206 -9.9 269.9 

S2 19 15  84±8 
42º44’

N 
03º24’

W 
245 -11.9 281.4 

S3 14 15 
148±2

9 
90±41 

41º45’
N 

02º28’
W 

465 -13.2 377.5 

S4 20 - 75±16 - 
40º50’

N 
01º52’

W 
626 -18.6 278.0 

2.3. Ɉɩɢɫɚɧɢɟ ɜɢɞɨɜ ɞɪɟɜɟɫɧɵɯ ɪɚɫɬɟɧɢɣ  
 

P. sylvestris ɢ. L. cajanderi ɹɜɥɹɸɬɫɹ ɞɜɭɦɹ ɨɫɧɨɜɧɵɦɢ ɜɢɞɚɦɢ ɯɜɨɣɧɵɯ 

ɩɨɪɨɞ ɜ ɛɨɪɟɚɥɶɧɵɯ ɥɟɫɚɯ Ɋɨɫɫɢɢ, ɨɛɢɬɚɸɳɢɦɢ ɜ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ ɭɫɥɨɜɢɣ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 
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Ʌɢɫɬɜɟɧɧɢɰɚ Ʉɚɹɧɞɟɪɚ (Larix cajanderi Mair) – ɨɞɧɚ ɢɡ ɨɫɧɨɜɧɵɯ 

ɥɟɫɨɨɛɪɚɡɭɸɳɢɯ ɩɨɪɨɞ ɜ ɛɨɪɟɚɥɶɧɨɣ ɡɨɧɟ ɦɚɬɟɪɢɤɨɜɨɣ ɱɚɫɬɢ ɪɨɫɫɢɣɫɤɨɝɨ 

Ⱦɚɥɶɧɟɝɨ ȼɨɫɬɨɤɚ (ɊȾȼ), ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɲɢɪɨɤɢɦ ɷɞɚɮɢɱɟɫɤɢɦ ɚɪɟɚɥɨɦ, 

ɩɪɨɢɡɪɚɫɬɚɹ ɤɚɤ ɜ ɛɥɚɝɨɩɪɢɹɬɧɵɯ ɩɨɱɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ, ɬɚɤ ɢ ɧɚ ɩɨɱɜɚɯ 

ɦɟɪɡɥɨɬɧɵɯ, ɩɟɪɟɭɜɥɚɠɧёɧɧɵɯ ɢ ɫɭɯɢɯ, ɬɨɪɮɹɧɢɫɬɵɯ ɢ ɤɚɦɟɧɢɫɬɵɯ, ɚ ɬɚɤɠɟ 

ɛɟɞɧɵɯ ɷɥɟɦɟɧɬɚɦɢ ɦɢɧɟɪɚɥɶɧɨɝɨ ɩɢɬɚɧɢɹ (Ȼɟɧɶɤɨɜɚ, ɇɟɤɪɚɫɨɜɚ, 2000; 

Ȼɟɧɶɤɨɜɚ, ɒɚɲɤɢɧ, 2000; Takahashi et al., 2001; Ȼɟɧɶɤɨɜɚ, Ȼɟɧɶɤɨɜɚ, 2004, 2006; 

ɢ ɞɪ.).  

ȼɵɫɨɤɚɹ ɷɤɨɥɨɝɢɱɟɫɤɚɹ ɩɥɚɫɬɢɱɧɨɫɬɶ ɢ ɲɢɪɨɤɢɟ ɚɞɚɩɬɚɰɢɨɧɧɵɟ 

ɜɨɡɦɨɠɧɨɫɬɢ L. cajanderi ɧɚɲɥɢ ɨɬɪɚɠɟɧɢɟ ɜ ɫɬɪɨɟɧɢɢ ɟɟ ɞɪɟɜɟɫɢɧɵ, ɩɨɫɤɨɥɶɤɭ 

ɜɬɨɪɢɱɧɚɹ ɤɫɢɥɟɦɚ ɜɵɩɨɥɧɹɟɬ ɜɚɠɧɵɟ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ ɢ ɦɟɯɚɧɢɱɟɫɤɢɟ 

ɮɭɧɤɰɢɢ. Ȼɨɥɶɲɢɧɫɬɜɨ ɪɚɛɨɬ, ɫɜɹɡɚɧɧɵɯ ɫ ɢɫɫɥɟɞɨɜɚɧɢɟɦ ɞɪɟɜɟɫɢɧɵ L. 

cajanderi, ɩɨɫɜɹɳɟɧɨ ɢɡɭɱɟɧɢɸ ɚɞɚɩɬɚɰɢɨɧɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɫɬɪɨɟɧɢɢ 

ɞɪɟɜɟɫɢɧɵ, ɩɪɨɢɫɯɨɞɹɳɢɯ ɩɨɞ ɜɥɢɹɧɢɟɦ ɤɥɢɦɚɬɚ, ɢ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɟ 

ɚɧɚɥɢɡɚ ɝɨɞɢɱɧɵɯ ɤɨɥɟɰ. ɂɡɭɱɟɧɵ ɩɨɝɨɞɢɱɧɚɹ ɞɢɧɚɦɢɤɚ ɲɢɪɢɧɵ ɝɨɞɢɱɧɵɯ 

ɤɨɥɟɰ ɢ ɪɚɞɢɚɥɶɧɵɣ ɩɪɢɪɨɫɬ ɫɬɜɨɥɚ, ɩɚɪɚɦɟɬɪɵ ɜɧɭɬɪɟɧɧɟɣ ɫɬɪɭɤɬɭɪɵ ɢ 

ɩɥɨɬɧɨɫɬɶ ɝɨɞɢɱɧɵɯ ɤɨɥɟɰ ɢ ɬ.ɞ. (Ȼɟɧɶɤɨɜɚ, ɇɟɤɪɚɫɨɜɚ, 2000; Ȼɟɧɶɤɨɜɚ, ɒɚɲɤɢɧ, 

2000; Takahashi et al., 2001; Ȼɟɧɶɤɨɜɚ, Ȼɟɧɶɤɨɜɚ, 2004, 2006; ɢ ɞɪ.). 

ɋɨɫɧɚ ɨɛɵɤɧɨɜɟɧɧɚɹ (P. sylvestris) – ɷɬɨ ɜɟɱɧɨɡɟɥɟɧɨɟ ɯɜɨɣɧɨɟ ɞɟɪɟɜɨ, 

ɨɬɧɨɫɢɬɫɹ ɤ ɤɥɚɫɫɭ ɯɜɨɣɧɵɟ, ɩɨɪɹɞɤɭ ɫɨɫɧɨɜɵɟ, ɫɟɦɟɣɫɬɜɭ ɫɨɫɧɨɜɵɟ, ɪɨɞɭ 

ɫɨɫɧɵ. 

ȼ ɩɪɟɞɟɥɚɯ ɫɜɨɟɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɨɫɧɚ ɨɛɪɚɡɭɟɬ ɫɩɥɨɲɧɵɟ ɥɟɫɚ, ɬɚɤ 

ɧɚɡɵɜɚɟɦɵɟ ɛɨɪɵ, ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɧɚ ɩɟɫɱɚɧɵɯ ɩɨɱɜɚɯ; ɜ ɫɦɟɫɢ ɫ ɟɥɶɸ ɢ ɩɪ. 

ɨɧɚ ɜɫɬɪɟɱɚɟɬɫɹ ɢ ɧɚ ɩɨɞɡɨɥɢɫɬɵɯ ɩɨɱɜɚɯ ɜ ɫɦɟɲɚɧɧɵɯ ɢ ɯɜɨɣɧɵɯ ɥɟɫɚɯ ɩɨɱɬɢ 

ɜɫɸɞɭ. ȼ ɫɬɟɩɧɨɣ ɩɨɥɨɫɟ ɪɨɫɬ ɟɟ ɨɝɪɚɧɢɱɟɧ ɩɪɢɪɟɱɧɵɦɢ ɩɟɫɤɚɦɢ; ɧɚ 

ɜɨɞɨɪɚɡɞɟɥɵ ɨɧɚ ɧɟ ɜɵɯɨɞɢɬ; ɧɚ ɫɟɜɟɪɟ ɨɫɨɛɟɧɧɨ ɨɯɨɬɧɨ ɫɟɥɢɬɫɹ ɫɨɫɧɚ ɧɚ 

ɪɚɡɜɟɹɧɧɵɯ ɥɟɞɧɢɤɨɜɵɯ ɩɟɫɤɚɯ ɢ ɩɨ ɫɤɥɨɧɚɦ ɧɟɪɨɜɧɨɫɬɟɣ. ȼ ɋɢɛɢɪɢ ɜ ɝɨɪɚɯ 

ɩɪɟɞɩɨɱɢɬɚɟɬ ɫɭɯɢɟ ɫɨɥɧɟɱɧɵɟ ɫɤɥɨɧɵ. Ʉɪɨɦɟ ɬɨɝɨ, ɫɨɫɧɚ ɦɨɠɟɬ ɜɫɬɪɟɱɚɬɶɫɹ 

ɩɪɢ ɥɸɛɵɯ ɭɫɥɨɜɢɹɯ, ɧɨ ɭɠɟ ɜ ɫɨɫɬɨɹɧɢɢ ɛɨɥɶɲɟɝɨ ɢɥɢ ɦɟɧɶɲɟɝɨ ɭɝɧɟɬɟɧɢɹ. 

ɀɢɜɟɬ ɞɨ 400 ɥɟɬ. (Ʉɨɦɚɪɨɜ ȼ.Ʌ., 1934)  
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2.4 Ɉɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɚɧɚɥɢɡɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɝɨ ɉɈ 

Ʉɟɪɧɵ ɛɵɥɢ ɨɛɪɚɛɨɬɚɧɵ ɜɪɭɱɧɭɸ ɢ ɨɬɩɨɥɢɪɨɜɚɧɵ ɫɟɪɢɟɣ 

ɦɟɥɤɨɞɢɫɩɟɪɫɧɵɯ ɧɚɠɞɚɱɧɵɯ ɛɭɦɚɝ ɞɨ ɤɫɢɥɟɦɵ. ɉɨɫɥɟ ɜɢɡɭɚɥɶɧɨɝɨ 

ɩɟɪɟɤɪɟɫɬɧɨɝɨ ɞɚɬɢɪɨɜɚɧɢɹ ɲɢɪɢɧɚ ɤɨɥɟɰ, ɲɢɪɢɧɚ ɪɚɧɧɟɣ ɞɪɟɜɟɫɢɧɵ ɢ ɲɢɪɢɧɚ 

ɩɨɡɞɧɟɣ ɞɪɟɜɟɫɢɧɵ ɢɡɦɟɪɹɥɢɫɶ ɫ ɬɨɱɧɨɫɬɶɸ ɞɨ 0,001 ɦɦ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

LinTab-5, ɫɨɩɪɹɠɟɧɧɨɝɨ ɫ ɤɨɦɩɶɸɬɟɪɨɦ. Ɍɨɱɧɨɫɬɶ ɩɟɪɟɤɪɟɫɬɧɨɝɨ ɞɚɬɢɪɨɜɚɧɢɹ 

ɛɵɥɚ ɩɪɨɜɟɪɟɧɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ COFECHA 

(Grissino-Mayer, 2001). Ʉɚɠɞɵɣ ɨɬɞɟɥɶɧɵɣ ɢɫɯɨɞɧɵɣ ɪɹɞ ɞɥɹ ɢɡɦɟɪɹɟɦɨɣ 

ɲɢɪɢɧɵ ɛɵɥ ɫɬɚɧɞɚɪɬɢɡɨɜɚɧ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 

ARSTAN (Cook, Holmes, 1996). Ʉ ɫɟɪɢɢ ɛɵɥɚ ɩɪɢɦɟɧɟɧɚ ɫɩɥɚɣɧ-ɮɭɧɤɰɢɹ ɫ 50% 

-ɧɨɣ ɱɚɫɬɨɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɧɚ ɩɟɪɢɨɞɟ 32 ɝɨɞɚ, ɤɨɬɨɪɚɹ ɭɦɟɧɶɲɢɥɚ 

ɧɟɤɥɢɦɚɬɢɱɟɫɤɭɸ ɞɢɫɩɟɪɫɢɸ ɩɪɢ ɫɨɯɪɚɧɟɧɢɢ ɜɵɫɨɤɨɱɚɫɬɨɬɧɨɣ ɤɥɢɦɚɬɢɱɟɫɤɨɣ 

ɢɧɮɨɪɦɚɰɢɢ (Cook, Peters, 1981), ɨɞɧɚɤɨ ɞɨɥɝɨɫɪɨɱɧɵɟ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɷɮɮɟɤɬɵ 

ɭɞɚɥɹɸɬɫɹ. ɂɡ-ɡɚ ɜɵɫɨɤɨɣ ɤɨɪɪɟɥɹɰɢɢ ɦɟɠɞɭ ɯɪɨɧɨɥɨɝɢɹɦɢ ɪɚɧɧɟɣ ɢ ɩɨɡɞɧɟɣ 

ɞɪɟɜɟɫɢɧɵ ɥɢɧɟɣɧɚɹ ɪɟɝɪɟɫɫɢɹ ɛɵɥɚ ɢɫɩɨɥɶɡɨɜɚɧɚ ɞɥɹ ɭɫɬɪɚɧɟɧɢɹ ɡɚɜɢɫɢɦɨɫɬɢ 

ɩɨɡɞɧɟɣ ɨɬ ɪɚɧɧɟɣ ɞɪɟɜɟɫɢɧɵ (Babst et al., 2016), ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɨɝɨ ɢɧɞɟɤɫɚ (LWadj) (Meko and Baisan, 2001), ɤɨɪɪɟɥɢɪɨɜɚɧɧɨɝɨ 

ɫ ɯɪɨɧɨɥɨɝɢɟɣ ɪɚɧɧɟɣ ɞɪɟɜɟɫɢɧɵ (Stahle et al., 2009). 

2.5. Ɉɩɪɟɞɟɥɟɧɢɟ ɷɤɫɬɪɟɦɚɥɶɧɵɯ ɥɟɬ  

Ⱦɥɹ ɧɚɯɨɠɞɟɧɢɹ ɷɤɫɬɪɟɦɚɥɶɧɵɯ ɥɟɬ ɛɵɥɢ ɩɨɞɫɱɢɬɚɧɵ ɫɬɚɧɞɚɪɬɧɵɟ 

ɨɬɤɥɨɧɟɧɢɹ ɜɵɲɟ ɢ ɧɢɠɟ ɡɧɚɱɟɧɢɣ ɯɪɨɧɨɥɨɝɢɣ ɝɨɞɢɱɧɵɯ ɤɨɥɟɰ ɞɥɹ ɤɚɠɞɨɝɨ 

ɭɱɚɫɬɤɚ ɢ ɜɢɞɚ. Ȼɵɥ ɩɪɨɜɟɞɟɧ ɤɥɢɦɚɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɞɥɹ ɨɰɟɧɤɢ ɮɚɤɬɨɪɨɜ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɜɵɡɵɜɚɸɳɢɯ ɩɪɨɢɡɜɨɞɫɬɜɨ ɭɡɤɢɯ ɢ ɲɢɪɨɤɢɯ ɤɨɥɟɰ. Ʉɪɨɦɟ 

ɬɨɝɨ, ɞɥɹ ɚɧɚɥɢɡɚ ɢɡɦɟɧɟɧɢɹ ɲɢɪɢɧɵ ɪɚɧɧɟɣ ɢ ɩɨɡɞɧɟɣ ɞɪɟɜɟɫɢɧɵ ɦɵ 

ɪɚɫɫɱɢɬɚɥɢ ɨɬɧɨɲɟɧɢɹ ɭɡɤɢɯ ɢ ɲɢɪɨɤɢɯ ɤɨɥɟɰ ɞɥɹ ɭɱɚɫɬɤɨɜ ɢ ɜɢɞɨɜ. 

Ɇɵ ɨɰɟɧɢɥɢ ɜɪɟɦɟɧɧɵɟ ɬɪɟɧɞɵ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɪɚɧɧɟɣ ɢ ɩɨɡɞɧɟɣ 

ɞɪɟɜɟɫɢɧɵ ɫɪɟɞɢ ɭɱɚɫɬɤɨɜ ɢ ɜɢɞɨɜ ɩɨ ɩɨɪɹɞɤɭ, ɱɬɨɛɵ ɨɰɟɧɢɬɶ ɜɥɢɹɧɢɟ ɭɱɚɫɬɤɚ ɢ 

ɪɚɡɥɢɱɢɹ ɦɟɠɞɭ ɯɜɨɣɧɵɦɢ ɜɢɞɚɦɢ. 
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2.6. ɋɬɚɬɢɫɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ  
ȼ ɪɚɛɨɬɟ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɤɨɪɪɟɥɹɰɢɢ ɉɢɪɫɨɧɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

ɜɡɚɢɦɨɫɜɹɡɢ ɦɟɠɞɭ ɨɫɬɚɬɨɱɧɵɦɢ ɯɪɨɧɨɥɨɝɢɹɦɢ ɲɢɪɢɧɵ ɝɨɞɢɱɧɨɝɨ ɤɨɥɶɰɚ, 

ɪɚɧɧɟɣ ɞɪɟɜɟɫɢɧɵ, ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɦ ɢɧɞɟɤɫɨɦ (LWadj), ɦɢɧɢɦɚɥɶɧɵɦ ɢ 

ɦɚɤɫɢɦɚɥɶɧɵɦ ɪɚɞɢɚɥɶɧɵɦ ɞɢɚɦɟɬɪɨɦ (Dmin;Dmax) ɢ ɦɟɫɹɱɧɵɦɢ 

ɤɥɢɦɚɬɢɱɟɫɤɢɦɢ ɮɚɤɬɨɪɚɦɢ ɡɚ ɨɛɳɢɣ ɩɟɪɢɨɞ (1966-2015) ɞɥɹ ɤɚɠɞɨɝɨ ɭɱɚɫɬɤɚ. 

Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɜɪɟɦɟɧɧɵɟ ɪɹɞɵ (ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɦɟɫɹɱɧɵɯ ɨɫɚɞɤɨɜ ɢ 

ɫɪɟɞɧɟɦɟɫɹɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ) ɨɯɜɚɬɵɜɚɥɢ ɜɪɟɦɟɧɧɨɣ ɪɹɞ, ɫɨɫɬɨɹɳɟɟ ɢɡ 

ɩɪɟɞɵɞɭɳɟɝɨ ɝɨɞɚ ɫ ɢɸɥɹ ɩɨ ɫɟɧɬɹɛɪɶ ɬɟɤɭɳɟɝɨ ɝɨɞɚ.   
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ȽɅȺȼȺ 3. ɊȿɁɍɅɖɌȺɌɕ   

 

Ȼɵɥɢ ɢɡɦɟɪɟɧɵ ɬɚɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɤɚɤ ɲɢɪɢɧɚ ɝɨɞɢɱɧɨɝɨ ɤɨɥɶɰɚ, ɲɢɪɢɧɚ 

ɪɚɧɧɟɣ ɢ ɩɨɡɞɧɟɣ ɞɪɟɜɟɫɢɧɵ ɜ ɨɛɳɟɣ ɫɥɨɠɧɨɫɬɢ ɞɥɹ 125 ɞɟɪɟɜɶɟɜ. Ɉɫɬɚɬɨɱɧɵɟ 

ɯɪɨɧɨɥɨɝɢɢ ɲɢɪɢɧɵ ɝɨɞɢɱɧɨɝɨ ɤɨɥɶɰɚ ɩɨɤɚɡɚɥɢ ɡɧɚɱɟɧɢɹ ɫɪɟɞɧɟɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ (msx) ɨɬ 0,09 ɞɨ 0,21, ɫɪɟɞɧɹɹ ɤɨɪɪɟɥɹɰɢɹ ɦɟɠɞɭ 

ɢɧɞɢɜɢɞɭɚɥɶɧɵɦɢ ɜɢɞɚɦɢ (rbt) 0,24 - 0,43 ɢ ɜɵɪɚɠɟɧɧɵɟ ɫɢɝɧɚɥɵ ɩɨɩɭɥɹɰɢɣ 

(EPS) ɛɨɥɟɟ 0,78 ɧɚ ɜɫɟɯ ɭɱɚɫɬɤɚɯ (Ɍɚɛɥɢɰɚ 2), ɱɬɨ ɩɪɟɞɩɨɥɚɝɚɟɬ ɚɞɟɤɜɚɬɧɭɸ 

ɪɟɩɥɢɤɚɰɢɸ ɢ ɜɵɫɨɤɢɣ ɨɛɳɢɣ ɫɢɝɧɚɥ ɜ ɤɚɠɞɨɣ ɦɟɫɬɧɨɫɬɢ. Ɉɞɧɚɤɨ ɷɬɢ 

ɩɚɪɚɦɟɬɪɵ ɩɨɤɚɡɚɥɢ ɦɢɧɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɞɥɹ ɫɨɫɧɨɜɵɯ ɭɱɚɫɬɤɨɜ. 

ȼ ɰɟɥɨɦ, ɞɟɪɟɜɶɹ ɨɛɨɢɯ ɜɢɞɨɜ ɩɨɤɚɡɚɥɢ ɦɚɤɫɢɦɚɥɶɧɵɣ ɫɪɟɞɧɢɣ ɩɪɢɪɨɫɬ ɧɚ 

ɫɚɦɵɯ ɜɵɫɨɤɢɯ ɭɱɚɫɬɤɚɯ; L. cajanderi 78,0 ɦɤɦ ± 7,7 ɦɤɦ (ɫɪɟɞɧɟɟ ± SD) ɜ S4, 

ɬɨɝɞɚ ɤɚɤ P. sylvestris ɩɪɨɢɡɜɨɞɢɬ ɛɨɥɟɟ ɲɢɪɨɤɢɟ ɤɨɥɶɰɚ 89,2 ɦɤɦ ± 14,0 ɜ S3 

(Ɍɚɛɥɢɰɚ 2). Ʌɢɫɬɜɟɧɧɢɰɵ ɩɪɨɢɡɜɟɥɢ ɜ ɫɪɟɞɧɟɦ ɦɟɧɶɲɢɟ ɤɨɥɶɰɚ, ɱɟɦ ɫɨɫɧɵ (65 

ɦɤɦ ɢ 70 ɦɤɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ). ɂɧɬɟɪɟɫɧɨ, ɱɬɨ ɥɢɫɬɜɟɧɧɢɰɵ ɩɪɨɢɡɜɨɞɹɬ ɛɨɥɟɟ 

ɧɢɡɤɭɸ ɞɨɥɸ ɪɚɧɧɟɣ ɞɪɟɜɟɫɢɧɵ ɧɚ ɫɪɟɞɧɢɯ ɤɨɥɶɰɚɯ (60%), ɱɟɦ ɫɨɫɧɵ (77 

%).Ⱦɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, ɥɢɫɬɜɟɧɧɢɰɵ ɩɪɨɢɡɜɨɞɹɬ ɛɨɥɟɟ ɜɵɫɨɤɭɸ ɞɨɥɸ ɩɨɡɞɧɟɣ 

ɞɪɟɜɟɫɢɧɵ (40%), ɱɟɦ ɫɨɫɧɵ (23%) (Ɍɚɛɥɢɰɚ 2). 

Ɍɚɛɥɢɰɚ 2. Ⱦɟɧɞɪɨɯɪɨɧɨɥɨɝɢɱɟɫɤɚɹ ɫɬɚɬɢɫɬɢɤɚ ɞɥɹ ɨɫɬɚɬɨɱɧɵɯ ɯɪɨɧɨɥɨɝɢɣ 

Larix cajanderi ɢ Pinus sylvestris ɞɥɹ ɤɚɠɞɨɝɨ ɭɱɚɫɬɤɚ ɢ ɩɚɪɚɦɟɬɪɵ ɡɚ ɨɛɳɢɣ 

ɩɟɪɢɨɞ 1966-2015 ɝɝ.  
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ɁȺɄɅɘɑȿɇɂȿ  
 

1Ɉɬɫɭɬɫɬɜɢɟ  ɡɧɚɱɢɦɵɯ ɪɚɡɥɢɱɢɣ ɜ ɤɥɢɦɚɬɢɱɟɫɤɨɦ ɨɬɤɥɢɤɟ ɞɟɪɟɜɶɟɜ 

ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ ɜɢɞɚ ɜ ɩɪɟɞɟɥɚɯ ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ ɦɟɫɬɨɨɛɢɬɚɧɢɹ; 

2. Ⱦɟɪɟɜɶɹ Pinus sylvestris ɩɨɤɚɡɚɥɢ ɛɨɥɟɟ ɪɚɧɧɢɣ ɨɬɤɥɢɤ ɧɚ ɜɟɫɟɧɧɢɟ 

ɨɫɚɞɤɢ (ɦɚɣ), ɱɟɦ ɞɪɟɜɟɫɧɵɟ ɪɚɫɬɟɧɢɹ Larix cajanderi (ɢɸɧɶ), ɱɬɨ ɩɨɬɟɧɰɢɚɥɶɧɨ 

ɭɜɟɥɢɱɢɜɚɟɬ ɫɟɡɨɧ ɪɨɫɬɚ ɞɪɟɜɟɫɧɵɯ ɪɚɫɬɟɧɢɣ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ ɩɨ ɫɪɚɜɧɟɧɢɸ 

ɫ ɞɟɪɟɜɶɹɦɢ ɥɢɫɬɜɟɧɧɢɰɵ Ʉɚɹɧɞɚɪɚ. 

3.ɉɨɥɨɠɢɬɟɥɶɧɚɹ ɬɟɧɞɟɧɰɢɹ ɩɨ ɭɜɟɥɢɱɟɧɢɸ ɛɢɨɦɚɫɫɵ ɜ ɡɨɧɟ ɩɨɡɞɧɟɣ 

ɞɪɟɜɟɫɢɧɵ (LW) ɧɚ ɛɨɥɶɲɢɯ ɜɵɫɨɬɚɯ ɧɚ ɭɪɨɜɧɟ ɦɨɪɹ (ɜ ɛɨɥɟɟ ɷɤɫɬɪɟɦɚɥɶɧɵɯ 

ɭɫɥɨɜɢɹɯ), ɬɨɝɞɚ ɤɚɤ ɧɚ ɛɨɥɟɟ ɧɢɡɤɢɯ ɜɵɫɨɬɚɯ ɧɚɛɥɸɞɚɟɬɫɹ ɨɛɪɚɬɧɵɣ ɬɪɟɧɞ ɞɥɹ 

ɨɛɨɢɯ ɜɢɞɨɜ ɜ ɪɚɦɤɚɯ ɞɨɥɝɨ. ɗɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɪɚɡɥɢɱɧɵɟ ɬɪɟɧɞɵ ɜ 

ɮɨɪɦɢɪɨɜɚɧɢɢ ɩɨɡɞɧɟɣ ɞɪɟɜɟɫɢɧɵ (LW) ɦɨɝɭɬ ɨɬɪɚɠɚɬɶ ɪɚɡɥɢɱɧɭɸ ɫɬɪɭɤɬɭɪɭ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɫɭɪɫɨɜ ɞɟɪɟɜɶɹɦɢ. Ⱦɟɪɟɜɶɹ ɜ ɛɨɥɟɟ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɭɫɥɨɜɢɹɯ 

ɩɪɨɢɡɪɚɫɬɚɧɢɹ ɨɪɢɟɧɬɢɪɨɜɚɧɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɫɬɪɭɤɬɭɪɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɬɨɝɞɚ 

ɤɚɤ ɞɟɪɟɜɶɹ, ɪɚɫɬɭɳɢɟ ɜ ɛɨɥɟɟ ɯɨɪɨɲɢɯ ɭɫɥɨɜɢɹɯ, ɫɩɨɫɨɛɫɬɜɭɸɬ ɩɪɨɢɡɜɨɞɫɬɜɭ 

ɩɪɨɜɨɞɹɳɢɯ ɷɥɟɦɟɧɬɨɜ. 
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ɋɉɂɋɈɄ ɋɈɄɊȺɓȿɇɂɃ 

 

ɉȾ – ɩɨɡɞɧɹɹ ɞɪɟɜɟɫɢɧɚ 

ɊȾ – ɪɚɧɧɹɹ ɞɪɟɜɟɫɢɧɚ 

ɒȽɄ – ɲɢɪɢɧɚ ɝɨɞɢɱɧɨɝɨ ɤɨɥɶɰɚ 

AC1 – ɚɜɬɨɤɨɪɪɟɥɹɰɢɹ  

CRU- Climatic Research Unit 

Dmax – ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɞɢɚɥɶɧɵɣ ɪɚɡɦɟɪ 

Dmin – ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɞɢɚɥɶɧɵɣ ɪɚɡɦɟɪ  

EPS – expressed population signal 

Lc – Larix cajanderi 

LW adj – ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɢɧɞɟɤɫ 

Ps – Pinus sylvestris 
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