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ȼȼȿȾȿɇɂȿ. 

 

 Ȼɢɨɥɨɝɢɱɟɫɤɢɟ ɢɧɜɚɡɢɢ — ɪɚɫɫɟɥɟɧɢɟ ɱɭɠɟɪɨɞɧɵɯ ɜɢɞɨɜ ɜ 

ɷɤɨɫɢɫɬɟɦɵ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɡɚ ɩɪɟɞɟɥɚɦɢ ɢɯ ɚɪɟɚɥɚ ɢ ɜɨɡɞɟɣɫɬɜɢɟ ɢɯ ɧɚ ɷɬɢ 

ɷɤɨɫɢɫɬɟɦɵ (Ⱦɝɟɛɭɚɞɡɟ, 2002). Ƚɟɨɝɪɚɮɢɱɟɫɤɢɣ ɨɯɜɚɬ ɢɧɜɚɡɢɣ, ɤɨɥɢɱɟɫɬɜɨ 

ɪɚɫɫɟɥɹɟɦɵɯ ɜɢɞɨɜ ɢ ɫɤɨɪɨɫɬɶ ɪɚɫɫɟɥɟɧɢɹ ɫɢɥɶɧɨ ɭɜɟɥɢɱɢɥɢɫɶ ɡɚ ɩɨɫɥɟɞɧɢɟ 

200 ɥɟɬ, ɨɫɨɛɟɧɧɨ ɜ 20 ɜɟɤɟ, ɱɬɨ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɫɜɹɡɚɧɨ ɫ 

ɞɟɹɬɟɥɶɧɨɫɬɶɸ ɱɟɥɨɜɟɤɚ ɤɚɤ ɫɥɭɱɚɣɧɨɣ, ɬɚɤ ɢ ɩɪɟɞɧɚɦɟɪɟɧɧɨɣ (Marcot et al., 

2019; Mastitsky et al., 2010). ɉɨɫɥɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɭɧɢɱɬɨɠɟɧɢɹ ɦɟɫɬ 

ɨɛɢɬɚɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɢɧɜɚɡɢɢ ɹɜɥɹɸɬɫɹ ɜɬɨɪɨɣ ɩɨ ɡɧɚɱɢɦɨɫɬɢ 

ɨɩɚɫɧɨɫɬɶɸ ɞɥɹ ɛɢɨɪɚɡɧɨɨɛɪɚɡɢɹ ɚɛɨɪɢɝɟɧɧɵɯ ɷɤɨɫɢɫɬɟɦ. Ɉɫɧɨɜɧɨɣ 

ɩɪɨɛɥɟɦɨɣ ɢɧɜɚɡɢɣ ɱɭɠɟɪɨɞɧɵɯ ɜɢɞɨɜ ɪɵɛ ɞɥɹ ɱɟɥɨɜɟɤɚ ɹɜɥɹɟɬɫɹ 

ɫɨɤɪɚɳɟɧɢɟ ɩɨɩɭɥɹɰɢɣ ɚɛɨɪɢɝɟɧɧɵɯ ɩɪɨɦɵɫɥɨɜɵɯ ɜɢɞɨɜ ɪɵɛ, ɬɚɤ ɤɚɤ ɬɟ 

ɦɨɝɭɬ ɡɚɧɢɦɚɬɶ ɫɯɨɠɭɸ ɫ ɩɨɫɥɟɞɧɢɦɢ ɬɪɨɮɢɱɟɫɤɭɸ ɧɢɲɭ ɢ ɜɫɬɭɩɚɬɶ ɫ ɧɢɦɢ 

ɜ ɤɨɧɤɭɪɟɧɬɧɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ (Ⱥɥɢɦɨɜ ɢ ɞɪ., 2004). Ɉɞɧɢɦ ɢɡ ɩɪɢɦɟɪɨɜ 

ɱɭɠɟɪɨɞɧɨɝɨ ɜɢɞɚ, ɫɬɟɩɟɧɶ ɢɧɜɚɡɢɜɧɨɫɬɢ ɤɨɬɨɪɨɝɨ ɬɨɥɶɤɨ ɩɪɟɞɫɬɨɢɬ 

ɨɰɟɧɢɬɶ, ɹɜɥɹɟɬɫɹ ɭɤɥɟɣɤɚ (ɥɚɬ. Alburnus alburnus Linnaeus, 1758) (Ɂɥɨɬɧɢɤ, 

2019). ȼ ɯɨɞɟ ɜɡɚɢɦɨɞɨɩɨɥɧɹɸɳɟɝɨ ɞɟɣɫɬɜɢɹ ɩɪɢɪɨɞɧɵɯ (ɢɡɦɟɧɟɧɢɟ 

ɤɥɢɦɚɬɚ) ɢ ɚɧɬɪɨɩɨɝɟɧɧɵɯ (ɜɫɟɥɟɧɢɟ ɱɭɠɟɪɨɞɧɨɝɨ ɜɢɞɚ) ɮɚɤɬɨɪɨɜ 

ɩɪɨɢɫɯɨɞɢɬ ɪɚɫɫɟɥɟɧɢɟ ɭɤɥɟɣɤɢ ɢɡ ɇɨɜɨɫɢɛɢɪɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ 

ɛɥɢɠɚɣɲɢɟ ɜɨɞɨɟɦɵ. ȼ 1990-ɯ ɝɨɞɚɯ ɭɤɥɟɣɤɚ ɫɬɚɥɚ ɨɬɦɟɱɚɬɶɫɹ ɜ ɭɥɨɜɚɯ ɜ 

ɛɚɫɫɟɣɧɟ ɪɟɤɢ ɑɭɥɵɦ ɢ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɹɜɥɹɟɬɫɹ ɦɧɨɝɨɱɢɫɥɟɧɧɵɦ ɜɢɞɨɦ, 

ɜɫɬɪɟɱɚɸɳɢɦɫɹ ɧɢɠɟ ɩɥɨɬɢɧɵ ɇɚɡɚɪɨɜɫɤɨɣ ȽɊɗɋ (ɞɚɥɟɟ ɇȽɊɗɋ) (Ȼɚɛɤɢɧɚ ɢ 

ɞɪ., 2013). 

ȼ 1961 ɝɨɞɭ ɧɚ ɪɟɤɟ ɑɭɥɵɦ ɜ ɪɚɣɨɧɟ ɝ. ɇɚɡɚɪɨɜɨ ɛɵɥɚ ɨɛɪɚɡɨɜɚɧɚ ɇȽɊɗɋ, 

ɫɛɪɚɫɵɜɚɸɳɚɹ ɬɟɩɥɵɟ ɜɨɞɵ ɜ ɑɭɥɵɦ, ɱɬɨ ɩɪɢɜɟɥɨ ɤ ɬɟɩɥɨɜɨɦɭ ɡɚɝɪɹɡɧɟɧɢɸ 

ɪɟɤɢ ɧɚ ɭɱɚɫɬɤɟ ɪɟɤɢ ɧɢɠɟ ɦɟɫɬɚ ɫɛɪɨɫɚ ɜɨɞ ɜ ɪɭɫɥɨ ɪɟɤɢ (ɏɥɵɧɨɜɚ, 2004). ȼ 

ɯɨɞɟ ɪɚɫɫɟɥɟɧɢɹ ɭɤɥɟɣɤɢ ɩɨ ɧɢɠɧɟɦɭ ɛɶɟɮɭ ɪ. ɑɭɥɵɦ ɫ 1990-ɯ ɝɨɞɨɜ 

ɧɚɛɥɸɞɚɟɬɫɹ ɭɯɭɞɲɟɧɢɟ ɩɪɨɦɵɫɥɨɜɨɝɨ ɤɚɱɟɫɬɜɚ ɩɨɩɭɥɹɰɢɢ ɩɥɨɬɜɵ 
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ɫɢɛɢɪɫɤɨɣ (ɥɚɬ. Rutilus rutilus lacustris Pallas, 1814) ɜ ɷɬɨɦ ɪɚɣɨɧɟ, ɱɬɨ, 

ɜɟɪɨɹɬɧɨ, ɦɨɠɟɬ ɛɵɬɶ ɫɜɹɡɚɧɨ ɫ ɩɨɹɜɥɟɧɢɟɦ ɷɬɨɝɨ ɱɭɠɟɪɨɞɧɨɝɨ ɜɢɞɚ 

(ɉɟɪɟɩɟɥɢɧ ɢ ɞɪ., 2020). ɇɚɥɢɱɢɟ ɩɥɨɬɢɧɵ ɇȽɊɗɋ ɤɚɤ ɮɢɡɢɱɟɫɤɨɝɨ ɛɚɪɶɟɪɚ 

ɞɥɹ ɪɚɫɫɟɥɟɧɢɹ ɢɧɜɚɡɢɜɧɨɝɨ ɜɢɞɚ ɫɨɡɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɞɥɹ ɩɪɨɜɟɪɤɢ ɜɥɢɹɧɢɹ 

ɟɝɨ ɧɚ ɦɟɫɬɧɵɟ ɫɨɨɛɳɟɫɬɜɚ ɢ ɨɰɟɧɤɢ ɢɡɦɟɧɟɧɢɣ ɜ ɬɪɨɮɢɱɟɫɤɢɯ ɫɟɬɹɯ ɜɵɲɟ ɢ 

ɧɢɠɟ ɷɬɨɝɨ ɛɚɪɶɟɪɚ. Ɍɚɤ, ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɢɧɜɚɡɢɢ ɜɤɭɩɟ ɫ ɞɪɭɝɢɦɢ ɮɚɤɬɨɪɚɦɢ, 

ɧɚɩɪɢɦɟɪ, ɚɧɬɪɨɩɨɝɟɧɧɵɦɢ ɬɪɚɧɫɮɨɪɦɚɰɢɹɦɢ ɪɟɱɧɵɯ ɥɚɧɞɲɚɮɬɨɜ, ɦɨɝɭɬ 

ɩɪɢɜɨɞɢɬɶ ɤ ɧɟɝɚɬɢɜɧɵɦ ɩɨɫɥɟɞɫɬɜɢɹɦ ɞɥɹ ɚɛɨɪɢɝɟɧɧɵɯ ɜɢɞɨɜ (Pennock et 

al., 2021). 

ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɭɤɥɟɣɤɚ, ɡɚɧɢɦɚɹ ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɧɢɲɭ ɩɥɨɬɜɵ 

ɧɢɠɟ ɦɟɫɬɚ ɜɩɚɞɟɧɢɹ ɩɨɞɨɝɪɟɬɵɯ ɜɨɞ ɫɛɪɨɫɧɨɝɨ ɤɚɧɚɥɚ ɇȽɊɗɋ, ɨɤɚɡɵɜɚɟɬ 

ɜɥɢɹɧɢɟ ɧɚ ɦɨɪɮɨ-ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɢ ɛɢɨɯɢɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɨɩɭɥɹɰɢɢ 

ɩɥɨɬɜɵ ɧɚ ɞɚɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɨɜɨɞɢɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɟ ɹɜɥɟɧɢɹ ɩɢɳɟɜɨɣ 

ɤɨɧɤɭɪɟɧɰɢɢ ɩɥɨɬɜɵ ɫɢɛɢɪɫɤɨɣ ɫ ɱɭɠɟɪɨɞɧɵɦ ɜɢɞɨɦ ɧɚ ɩɪɢɦɟɪɟ ɢɡɦɟɧɟɧɢɣ 

ɦɨɪɮɨ-ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɢ ɛɢɨɯɢɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɥɨɬɜɵ ɫɢɛɢɪɫɤɨɣ. 

ɐɟɥɶɸ ɪɚɛɨɬɵ ɛɵɥɨ ɢɫɫɥɟɞɨɜɚɬɶ ɹɜɥɟɧɢɟ ɩɢɳɟɜɨɣ ɤɨɧɤɭɪɟɧɰɢɢ 

ɩɥɨɬɜɵ ɫɢɛɢɪɫɤɨɣ ɫ ɱɭɠɟɪɨɞɧɵɦ ɜɢɞɨɦ ɧɚ ɩɪɢɦɟɪɟ ɞɜɭɯ ɩɨɩɭɥɹɰɢɣ, 

ɨɛɢɬɚɸɳɢɯ ɜ ɪɟɤɟ ɑɭɥɵɦ. 

Ɂɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɹ: 

1. ɉɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɥɨɬɜɵ ɫɢɛɢɪɫɤɨɣ 

ɫɪɟɞɧɟɝɨ ɬɟɱɟɧɢɹ ɪɟɤɢ ɑɭɥɵɦ ɜ ɭɫɥɨɜɢɹɯ ɩɢɳɟɜɨɣ ɤɨɧɤɭɪɟɧɰɢɢ. 

2. ɉɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɩɢɬɚɧɢɹ ɢ ɤɨɪɦɨɜɨɣ ɛɚɡɵ ɩɥɨɬɜɵ ɫɢɛɢɪɫɤɨɣ 

ɫɪɟɞɧɟɝɨ ɬɟɱɟɧɢɹ ɪɟɤɢ ɑɭɥɵɦ. 

3. ɍɫɬɚɧɨɜɢɬɶ ɧɚɥɢɱɢɟ ɩɢɳɟɜɨɣ ɤɨɧɤɭɪɟɧɰɢɢ ɩɥɨɬɜɵ ɫɢɛɢɪɫɤɨɣ ɫ 

ɭɤɥɟɣɤɨɣ ɜ ɪɚɣɨɧɟ ɢɯ ɫɨɜɦɟɫɬɧɨɝɨ ɨɛɢɬɚɧɢɹ. 
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1. ɈȻɁɈɊ ɅɂɌȿɊȺɌɍɊɕ. 

 

1.1. Ȼɢɨɥɨɝɢɱɟɫɤɢɟ ɢɧɜɚɡɢɢ. 

 

1.1.1. Ɋɨɥɶ ɢ ɜɥɢɹɧɢɟ ɱɭɠɟɪɨɞɧɵɯ ɜɢɞɨɜ ɧɚ ɜɨɞɧɵɟ ɷɤɨɫɢɫɬɟɦɵ. 

 

ɑɚɳɟ ɜɫɟɝɨ ɪɟɡɭɥɶɬɚɬɨɦ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɚɛɨɪɢɝɟɧɧɵɯ ɢ ɱɭɠɟɪɨɞɧɵɯ 

ɜɢɞɨɜ ɫɬɚɧɨɜɢɬɫɹ ɩɨɞɚɜɥɟɧɢɟ ɢɥɢ ɩɪɹɦɨɟ ɭɧɢɱɬɨɠɟɧɢɟ ɚɛɨɪɢɝɟɧɧɨɝɨ ɜɢɞɚ, ɡɚ 

ɤɨɬɨɪɵɦ ɫɥɟɞɭɟɬ ɫɧɢɠɟɧɢɟ ɬɚɤɫɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ ɷɤɨɫɢɫɬɟɦ. 

(Ʉɚɪɚɛɚɧɨɜ, Ʉɨɞɭɯɨɜɚ, 2015). Ʌɸɛɚɹ ɢɧɬɟɝɪɚɰɢɹ ɧɨɜɨɝɨ ɜɢɞɚ ɜ ɚɛɨɪɢɝɟɧɧɨɟ 

ɫɨɨɛɳɟɫɬɜɨ ɜɟɞɟɬ ɤ ɢɡɦɟɧɟɧɢɸ ɟɝɨ ɫɬɪɭɤɬɭɪɵ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ, ɧɨ 

ɢɡɦɟɧɟɧɢɹ ɷɬɢ ɧɟ ɜɫɟɝɞɚ ɡɚɦɟɬɧɵ, ɢɡ-ɡɚ ɱɟɝɨ ɱɚɫɬɨ ɫɥɨɠɧɨ ɨɰɟɧɢɬɶ ɭɳɟɪɛ ɢ 

ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ ɩɨɧɹɬɢɟ «ɛɢɨɥɨɝɢɱɟɫɤɨɟ ɡɚɝɪɹɡɧɟɧɢɟ» ɞɥɹ ɤɚɠɞɨɝɨ 

ɤɨɧɤɪɟɬɧɨɝɨ ɫɥɭɱɚɹ ɢɧɜɚɡɢɣ (Ⱥɥɢɦɨɜ ɢ ɞɪ., 2004). Ʉɪɨɦɟ ɷɬɨɝɨ, ɢɧɜɚɡɢɜɧɵɟ 

ɜɢɞɵ ɦɨɝɭɬ ɩɪɢɜɧɨɫɢɬɶ ɜ ɷɤɨɫɢɫɬɟɦɵ ɧɨɜɵɟ ɢɧɮɟɤɰɢɨɧɧɵɟ ɢ ɩɚɪɚɡɢɬɚɪɧɵɟ 

ɡɚɛɨɥɟɜɚɧɢɹ. ɉɨɦɢɦɨ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɩɨɫɥɟɞɫɬɜɢɣ, ɜɢɞɵ-ɜɫɟɥɟɧɰɵ ɱɚɫɬɨ 

ɨɤɚɡɵɜɚɸɬ ɨɬɪɢɰɚɬɟɥɶɧɵɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ, ɫɧɢɠɚɹ ɱɢɫɥɟɧɧɨɫɬɶ 

ɩɪɨɦɵɫɥɨɜɵɯ ɜɢɞɨɜ ɪɵɛ (Ʉɚɪɚɛɚɧɨɜ, Ʉɨɞɭɯɨɜɚ, 2015; Britton, 2018). 

ɇɚɢɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɫɫɟɥɟɧɢɣ ɜɢɞɨɜ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɜɹɡɚɧɨ, 

ɩɪɟɠɞɟ ɜɫɟɝɨ, ɫ ɩɨɫɥɟɞɧɢɦ ɩɟɪɢɨɞɨɦ ɪɚɡɜɢɬɢɹ ɱɟɥɨɜɟɱɟɫɤɨɣ ɰɢɜɢɥɢɡɚɰɢɢ ɢ 

ɭɫɢɥɟɧɢɟɦ ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ ɜɥɢɹɧɢɹ ɧɚ ɷɤɨɫɢɫɬɟɦɵ. ɍ ɢɧɜɚɡɢɨɧɧɵɯ ɜɢɞɨɜ 

ɜɫɟɝɞɚ ɨɛɧɚɪɭɠɢɜɚɸɬɫɹ ɬɚɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɷɤɨɥɨɝɢɢ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɢɦ 

ɨɫɜɚɢɜɚɬɶ ɛɢɨɬɨɩɵ, ɨɬɥɢɱɚɸɳɢɟɫɹ ɨɬ ɧɚɬɢɜɧɵɯ ɦɟɫɬɨɨɛɢɬɚɧɢɣ, ɚ ɬɚɤɠɟ 

ɭɫɩɟɲɧɨ ɤɨɧɤɭɪɢɪɨɜɚɬɶ ɫ ɚɛɨɪɢɝɟɧɧɵɦɢ ɜɢɞɚɦɢ ɡɚ ɨɛɳɢɟ ɪɟɫɭɪɫɵ, ɬ. ɟ. 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɜɵɫɨɤɭɸ ɷɜɪɢɛɢɨɧɬɧɨɫɬɶ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɧɚɪɭɲɟɧɢɹ 

ɱɟɥɨɜɟɤɨɦ ɫɬɚɛɢɥɶɧɨɫɬɢ ɭɫɥɨɜɢɣ ɨɛɢɬɚɧɢɹ ɚɛɨɪɢɝɟɧɧɵɯ ɜɢɞɨɜ, ɤɨɬɨɪɵɟ, ɤɚɤ 

ɩɪɚɜɢɥɨ, ɹɜɥɹɸɬɫɹ ɛɨɥɟɟ ɢɥɢ ɦɟɧɟɟ ɭɡɤɨɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦɢ, ɛɨɥɟɟ 

ɷɤɨɥɨɝɢɱɟɫɤɢ ɩɥɚɫɬɢɱɧɵɟ ɜɢɞɵ-ɜɫɟɥɟɧɰɵ ɩɨɥɭɱɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɭɫɩɟɲɧɟɟ 

ɤɨɧɤɭɪɢɪɨɜɚɬɶ ɫ ɦɟɫɬɧɵɦɢ ɜɢɞɚɦɢ, ɥɢɛɨ ɩɨɥɧɨɫɬɶɸ ɜɵɬɟɫɧɹɬɶ ɢɯ. Ɍɟɦ 
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ɫɚɦɵɦ ɩɨɥɭɱɚɟɬɫɹ, ɱɬɨ ɚɧɬɪɨɩɨɝɟɧɧɨɟ ɜɥɢɹɧɢɟ ɭɫɢɥɢɜɚɟɬ ɧɟɝɚɬɢɜɧɵɣ ɷɮɮɟɤɬ 

ɨɬ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɢɧɜɚɡɢɣ (Ⱥɥɢɦɨɜ ɢ ɞɪ., 2004). Ɍɚɤ ɤɚɤ ɧɚɢɛɨɥɶɲɟɟ 

ɜɨɡɞɟɣɫɬɜɢɟ ɢɡ ɢɧɜɚɡɢɜɧɵɯ ɜɢɞɨɜ ɨɤɚɡɵɜɚɸɬ ɪɵɛɵ, ɬɨ ɢ ɧɚɢɛɨɥɶɲɢɟ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɩɪɨɢɫɯɨɞɹɬ ɢɦɟɧɧɨ ɜ ɜɨɞɧɵɯ ɷɤɨɫɢɫɬɟɦɚɯ (Flood et al., 2020). 

ɉɪɟɫɧɨɜɨɞɧɵɟ ɫɢɫɬɟɦɵ ɩɪɢ ɷɬɨɦ ɩɨɞɜɟɪɝɚɸɬɫɹ ɧɚɢɛɨɥɶɲɟɦɭ ɩɪɟɫɫɢɧɝɭ. 

ɏɨɬɶ ɨɧɢ ɢ ɫɨɫɬɚɜɥɹɸɬ ɥɢɲɶ 0,01% ɨɬ ɨɛɳɟɝɨ ɨɛɴɟɦɚ ɜɨɞɵ ɧɚ Ɂɟɦɥɟ, ɜ ɧɢɯ 

ɨɛɢɬɚɟɬ 9,5% ɨɩɢɫɚɧɧɵɯ ɜɢɞɨɜ ɠɢɜɨɬɧɵɯ (Reid et al., 2019). 

 

1.1.2. ȼɥɢɹɧɢɟ ɢɧɜɚɡɢɜɧɵɯ ɜɢɞɨɜ ɧɚ ɬɪɨɮɢɱɟɫɤɭɸ ɫɬɪɭɤɬɭɪɭ 

ɜɨɞɨɟɦɚ. 

 

Ʉɚɤ ɞɨ ɫɢɯ ɩɨɪ ɛɵɥɨ ɩɪɢɧɹɬɨ ɫɱɢɬɚɬɶ, ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɢɧɜɚɡɢɢ ɜɤɭɩɟ ɫ 

ɚɧɬɪɨɩɨɝɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɶɸ ɩɪɢɜɨɞɹɬ ɤ ɡɧɚɱɢɬɟɥɶɧɵɦ ɩɟɪɟɫɬɪɨɣɤɚɦ 

ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɫɢɫɬɟɦ, ɜɩɥɨɬɶ ɞɨ ɢɫɱɟɡɧɨɜɟɧɢɹ ɢɡ ɬɪɨɮɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ 

ɨɬɞɟɥɶɧɵɯ ɜɢɞɨɜ ɢɥɢ ɡɚɦɟɳɟɧɢɹ ɢɯ ɜɢɞɚɦɢ-ɜɫɟɥɟɧɰɚɦɢ. Ɉɞɧɚɤɨ ɧɨɜɟɣɲɢɟ 

ɢɫɫɥɟɞɨɜɚɧɢɹ, ɜɤɥɸɱɚɸɳɢɟ ɜ ɫɟɛɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ 

ɩɨɫɥɟɞɫɬɜɢɣ ɢɧɜɚɡɢɣ, ɩɨɤɚɡɚɥɢ, ɱɬɨ ɧɚɪɭɲɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɷɤɨɫɢɫɬɟɦɵ 

ɩɪɨɢɫɯɨɞɢɬ ɪɟɞɤɨ – ɱɚɳɟ ɜɫɟɝɨ ɨɧɚ ɜɵɯɨɞɢɬ ɧɚ ɢɧɨɣ ɭɪɨɜɟɧɶ ɭɫɬɨɣɱɢɜɨɫɬɢ 

ɩɪɢ ɧɚɥɢɱɢɢ ɢɧɜɚɡɢɜɧɵɯ ɜɢɞɨɜ. Ɉɰɟɧɤɚ ɬɪɨɮɢɱɟɫɤɨɣ ɷɤɨɥɨɝɢɢ ɪɵɛ ɤɪɚɣɧɟ 

ɜɚɠɧɚ ɞɥɹ ɩɨɧɢɦɚɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɧɭɠɞ, ɧɟɨɛɯɨɞɢɦɵɯ 

ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɢ ɩɨɞɟɪɠɚɧɢɹ ɩɨɩɭɥɹɰɢɣ. Ɍɪɨɮɢɱɟɫɤɚɹ ɪɨɥɶ ɜɢɞɚ ɜ ɩɢɳɟɜɨɣ 

ɫɟɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɟɝɨ ɬɪɨɮɢɱɟɫɤɢɦ ɭɪɨɜɧɟɦ, ɬɟɦ, ɱɬɨ ɨɧ ɟɫɬ (ɤɚɱɟɫɬɜɟɧɧɨɣ 

ɢɧɮɨɪɦɚɰɢɟɣ) ɢ ɜ ɤɚɤɢɯ ɩɪɨɩɨɪɰɢɹɯ (ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ), 

ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɫɭɳɟɫɬɜɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɞɥɹ ɩɨɧɢɦɚɧɢɹ ɩɨɬɨɤɨɜ 

ɷɧɟɪɝɢɢ ɱɟɪɟɡ ɷɤɨɫɢɫɬɟɦɵ (Luiz de Silveira et al., 2020). ɉɟɪɟɫɬɪɨɣɤɚ 

ɫɬɪɭɤɬɭɪɵ ɬɪɨɮɢɱɟɫɤɢɯ ɫɜɹɡɟɣ ɜ ɩɪɟɞɟɥɚɯ ɷɤɨɫɢɫɬɟɦɵ ɩɪɨɢɫɯɨɞɢɬ ɧɟ ɫɪɚɡɭ, ɚ 

ɢɦɟɟɬ ɪɹɞ ɩɪɟɞɨɩɪɟɞɟɥɹɸɳɢɯ ɹɜɥɟɧɢɣ. Ɉɞɧɢ ɢɡ ɧɢɯ ɦɨɝɭɬ ɩɪɢɜɨɞɢɬɶ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɩɟɪɟɫɬɪɨɣɤɟ ɫɜɹɡɟɣ, ɚ ɞɟɣɫɬɜɢɟ ɞɪɭɝɢɯ ɛɭɞɟɬ 

ɧɢɜɟɥɢɪɨɜɚɧɨ ɫɨɜɦɟɫɬɧɵɦ ɜɥɢɹɧɢɟɦ ɩɪɢɪɨɞɧɵɯ ɢ ɚɧɬɪɨɩɨɝɟɧɧɵɯ 
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ɜɨɡɞɟɣɫɬɜɢɣ (ɋɨɥɨɜɶɟɜɚ, 2018). ɇɚɢɛɨɥɶɲɢɟ ɩɨɫɥɟɞɫɬɜɢɹ ɞɥɹ ɷɤɨɫɢɫɬɟɦ 

ɢɦɟɸɬ ɹɜɥɟɧɢɹ ɜɫɟɥɟɧɢɹ ɤɪɭɩɧɵɯ ɯɢɳɧɢɤɨɜ, ɫɩɨɫɨɛɧɵɯ ɛɵɬɶ ɪɟɝɭɥɹɬɨɪɚɦɢ 

ɫɨɨɛɳɟɫɬɜɚ ɡɚ ɫɱɟɬ ɩɟɪɟɫɬɪɨɣɤɢ ɫɢɫɬɟɦɵ ɩɢɳɟɜɵɯ ɨɬɧɨɲɟɧɢɣ «ɯɢɳɧɢɤ-

ɠɟɪɬɜɚ» ɢ ɤɨɧɤɭɪɟɧɰɢɢ ɫ ɞɪɭɝɢɦɢ ɯɢɳɧɢɤɚɦɢ (Ȼɨɥɨɬɨɜɚ ɢ ɞɪ., 2010). ɗɮɮɟɤɬ 

«ɤɥɸɱɟɜɨɝɨ ɯɢɳɧɢɤɚ» (key-stone predator) ɢɝɪɚɟɬ ɜɚɠɧɭɸ ɪɨɥɶ ɜ 

ɮɨɪɦɢɪɨɜɚɧɢɢ ɫɬɪɭɤɬɭɪɵ ɢ ɩɨɬɨɤɨɜ ɷɧɟɪɝɢɢ ɜ ɜɨɞɧɵɯ ɷɤɨɫɢɫɬɟɦɚɯ. Ɉɧ 

ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɞɚɜɥɹɸɳɟɦ ɜɨɡɞɟɣɫɬɜɢɢ ɤɨɧɫɭɦɟɧɬɚ ɧɚ ɩɢɳɟɜɨɣ ɜɢɞ, 

ɤɨɬɨɪɵɣ ɢɦɟɟɬ ɤɨɧɤɭɪɟɧɬɧɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɩɟɪɟɞ ɞɪɭɝɢɦɢ ɜɢɞɚɦɢ 

ɫɨɨɛɳɟɫɬɜɚ, ɱɬɨ ɬɨɪɦɨɡɢɬ ɩɪɨɰɟɫɫ ɤɨɧɤɭɪɟɧɬɧɨɝɨ ɜɵɬɟɫɧɟɧɢɹ ɢ ɩɨɡɜɨɥɹɟɬ 

ɫɪɚɡɭ ɧɟɫɤɨɥɶɤɢɦ ɜɢɞɚɦ ɡɚɧɢɦɚɬɶ ɨɞɧɭ ɢɥɢ ɛɥɢɡɤɢɟ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɧɢɲɢ. 

ɋɧɢɠɟɧɢɟ ɯɢɳɧɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɩɪɢɜɨɞɢɬ ɤ ɜɵɬɟɫɧɟɧɢɸ ɫɥɚɛɵɯ 

ɤɨɧɤɭɪɟɧɬɧɵɯ ɜɢɞɨɜ. ɑɟɦ ɛɨɥɟɟ ɜɵɫɨɤɨɟ ɬɪɨɮɢɱɟɫɤɨɟ ɩɨɥɨɠɟɧɢɟ ɡɚɧɢɦɚɟɬ 

«ɤɥɸɱɟɜɨɣ ɯɢɳɧɢɤ», ɬɟɦ ɛɨɥɶɲɟ ɜɟɪɨɹɬɧɨɫɬɶ ɭɩɪɨɳɟɧɢɹ ɫɬɪɭɤɬɭɪɵ 

ɬɪɨɮɢɱɟɫɤɢɯ ɫɜɹɡɟɣ ɢ ɢɫɱɟɡɧɨɜɟɧɢɹ ɰɟɥɵɯ ɩɢɳɟɜɵɯ ɰɟɩɟɣ (Ƚɨɥɭɛɤɨɜ, 2013). 

ɇɚɢɛɨɥɟɟ ɢɡɭɱɟɧɧɵɦ ɩɪɢɦɟɪɨɦ ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɜɬɨɪɠɟɧɢɟ ɪɵɛɵ-ɥɶɜɚ 

(Pterois spp. Oken, 1817) ɜ ɛɚɫɫɟɣɧ Ʉɚɪɢɛɫɤɨɝɨ ɦɨɪɹ, ɭɦɟɧɶɲɢɜɲɟɟ 

ɪɚɡɧɨɨɛɪɚɡɢɟ ɚɛɨɪɢɝɟɧɧɵɯ ɪɢɮɨɜɵɯ ɪɵɛ ɜ 2-3 ɪɚɡɚ ɢ ɢɯ ɛɢɨɦɚɫɫɭ ɧɚ 65%. 

ɉɨɦɢɦɨ ɯɢɳɧɢɤɨɜ, ɫɢɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɷɤɨɫɢɫɬɟɦɵ ɨɤɚɡɵɜɚɟɬ ɩɨɹɜɥɟɧɢɟ 

ɜɢɞɨɜ, ɨɛɥɚɞɚɸɳɢɯ ɞɨɫɬɚɬɨɱɧɵɦ ɭɪɨɜɧɟɦ ɩɪɢɫɩɨɫɨɛɥɹɟɦɨɫɬɢ ɞɥɹ ɨɫɜɨɟɧɢɹ 

ɧɢɲ, ɡɚɧɹɬɵɯ ɚɛɨɪɢɝɟɧɧɵɦɢ ɜɢɞɚɦɢ. Ɍɚɤ, ɩɟɫɬɪɹɤ (Siganus spp. Forsskal, 

1775) ɩɨɩɚɜ ɜ ɋɪɟɞɢɡɟɦɧɨɟ ɦɨɪɟ ɜɫɬɭɩɢɥ ɜ ɤɨɧɤɭɪɟɧɬɧɵɟ ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɹ 

ɫɨ ɋɪɟɞɢɡɟɦɧɨɦɨɪɫɤɨɣ ɥɨɪɨɣ (Sparisoma cretense Linnaeus, 1758) ɢ ɫɚɪɩɨɣ 

ɫɚɥɶɩɨɜɢɞɧɨɣ (Sarpa salpa Linnaeus, 1758), ɡɚɧɹɜ ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɧɢɲɭ 

ɩɨɫɥɟɞɧɢɯ (Arndt et al., 2018). 

Ʉɨɧɟɱɧɨ, ɜɥɢɹɧɢɟ ɜɢɞɚ-ɜɫɟɥɟɧɰɚ ɧɟ ɦɨɠɟɬ ɪɚɫɩɪɨɫɬɪɚɧɹɬɶɫɹ ɬɨɥɶɤɨ ɧɚ 

ɤɚɤɨɣ-ɬɨ ɟɞɢɧɫɬɜɟɧɧɵɣ ɚɛɨɪɢɝɟɧɧɵɣ ɜɢɞ. ɏɨɪɨɲɨ ɷɬɨ ɧɚɛɥɸɞɚɟɬɫɹ ɧɚ 

ɩɪɢɦɟɪɟ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɝɪɟɛɧɟɜɢɤɚ Ɇɧɟɦɢɨɩɫɢɫɚ (Mnemiopsis leidyi Agassiz, 

1865). ɉɨɦɢɦɨ ɨɱɟɜɢɞɧɨɝɨ ɫɧɢɠɟɧɢɹ ɭɥɨɜɨɜ ɬɸɥɶɤɢ, ɭɦɟɧɶɲɢɥɚɫɶ ɤɚɤ 

ɨɛɳɚɹ, ɬɚɤ ɢ ɜɢɞɨɜɚɹ ɱɢɫɥɟɧɧɨɫɬɶ ɡɨɨɩɥɚɧɤɬɨɧɚ, ɤɨɝɞɚ ɤɚɤ ɨɛɳɚɹ 
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ɱɢɫɥɟɧɧɨɫɬɶ ɮɢɬɨɩɥɚɧɤɬɨɧɚ, ɧɚɨɛɨɪɨɬ, ɭɜɟɥɢɱɢɥɚɫɶ, ɱɬɨ ɜ ɞɨɥɝɨɫɪɨɱɧɨɣ 

ɩɟɪɫɩɟɤɬɢɜɟ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɛɨɥɶɲɟɦɭ ɷɜɬɪɨɮɢɪɨɜɚɧɢɸ ɑɟɪɧɨɝɨ ɦɨɪɹ. 

Ɂɨɨɛɟɧɬɨɫɧɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɬɚɤɠɟ ɪɟɡɤɨ ɢɡɦɟɧɢɥɨɫɶ ɨɬ ɞɨɦɢɧɢɪɨɜɚɧɢɹ 

ɪɚɤɨɨɛɪɚɡɧɵɯ ɤ ɤɨɥɶɱɚɬɵɦ ɱɟɪɜɹɦ ɢ ɞɜɭɫɬɜɨɪɱɚɬɵɦ ɦɨɥɥɸɫɤɚɦ, 

ɩɨɥɭɱɢɜɲɢɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɟɡɨɧɧɨɣ 

ɦɚɫɫɨɜɨɣ ɝɢɛɟɥɢ ɝɪɟɛɧɟɜɢɤɨɜ, ɱɬɨ ɜ ɞɚɥɶɧɟɣɲɟɦ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ 

ɭɜɟɥɢɱɟɧɢɸ ɤɨɥɢɱɟɫɬɜɚ ɧɟɤɨɬɨɪɵɯ ɛɟɧɬɨɩɟɥɚɝɢɱɟɫɤɢɯ ɪɵɛ, ɩɢɬɚɸɳɢɯɫɹ 

ɷɬɢɦɢ ɛɟɧɬɨɫɧɵɦɢ ɨɪɝɚɧɢɡɦɚɦɢ (Roohi et al., 2010). 

ɇɚ ɩɟɪɟɫɬɪɨɣɤɭ ɫɬɪɭɤɬɭɪɵ ɫɨɨɛɳɟɫɬɜɚ ɪɵɛ ɢ ɢɧɬɟɧɫɢɮɢɤɚɰɢɸ ɢɧɜɚɡɢɣ 

ɬɚɤɠɟ ɜɥɢɹɸɬ ɩɨɹɜɥɟɧɢɟ ɫɜɹɡɟɣ ɦɟɠɞɭ ɪɚɧɟɟ ɢɡɨɥɢɪɨɜɚɧɧɵɦɢ ɜɨɞɧɵɦɢ 

ɫɢɫɬɟɦɚɦɢ, ɨɬɤɪɵɜɚɸɳɢɟ ɧɨɜɵɟ ɩɭɬɢ ɞɥɹ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɢɧɜɚɡɢɜɧɵɯ ɜɢɞɨɜ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɭɳɟɫɬɜɭɟɬ ɞɜɚ ɩɭɬɢ ɜɥɢɹɧɢɹ ɢɧɜɚɡɢɜɧɵɯ ɜɢɞɨɜ ɧɚ 

ɬɪɨɮɢɱɟɫɤɭɸ ɫɬɪɭɤɬɭɪɭ ɜɨɞɨɟɦɨɜ – ɨɩɨɫɪɟɞɨɜɚɧɧɨɟ ɜɥɢɹɧɢɟ ɱɟɪɟɡ ɛɨɥɶɲɭɸ 

ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɶ ɜ ɢɡɦɟɧɢɜɲɢɯɫɹ ɛɢɨɬɨɩɚɯ ɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ 

ɜɨɡɞɟɣɫɬɜɢɟ ɱɟɪɟɡ ɜɵɟɞɚɧɢɟ ɢ ɭɫɢɥɟɧɢɟ ɤɨɧɤɭɪɟɧɰɢɢ (Ȼɨɥɨɬɨɜɚ ɢ ɞɪ., 2010).   

 

1.2. Ɋɵɛɵ, ɤɚɤ ɢɫɬɨɱɧɢɤ ɨɦɟɝɚ-3 ɉɇɀɄ ɞɥɹ ɱɟɥɨɜɟɤɚ. 

 

Ɉɫɧɨɜɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɞɥɢɧɧɨɰɟɩɨɱɟɱɧɵɯ ɨɦɟɝɚ-3 ɉɇɀɄ ɞɥɹ 

ɱɟɥɨɜɟɤɚ ɹɜɥɹɸɬɫɹ ɜɨɞɧɵɟ ɷɤɨɫɢɫɬɟɦɵ – ɨɡɟɪɚ, ɪɟɤɢ ɢ ɦɨɪɹ. ɇɚɢɛɨɥɟɟ 

ɜɚɠɧɵɟ ɢɡ ɧɢɯ – ɷɣɤɨɡɚɩɟɧɬɚɟɧɨɜɚɹ ɤɢɫɥɨɬɚ (ɗɉɄ, 20:5n-3) ɢ 

ɞɨɤɨɡɚɝɟɤɫɚɟɧɨɜɚɹ ɤɢɫɥɨɬɚ (ȾȽɄ, 22:6n-3),  ɫɢɧɬɟɡɢɪɭɸɬɫɹ 

ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ (ɞɢɚɬɨɦɨɜɵɦɢ, ɩɟɪɢɞɢɧɟɹɦɢ, ɤɪɢɩɬɨɮɢɬɚɦɢ) ɢ ɩɨ 

ɬɪɨɮɢɱɟɫɤɨɣ ɰɟɩɨɱɤɟ ɩɟɪɟɞɚɸɬɫɹ ɜɨɞɧɵɦ ɛɟɫɩɨɡɜɨɧɨɱɧɵɦ ɢ ɪɵɛɚɦ, ɚ ɨɬ ɧɢɯ 

ɭɠɟ ɩɟɪɟɞɚɸɬɫɹ ɱɟɥɨɜɟɤɭ ɢ ɠɢɜɨɬɧɵɦ (Ƚɥɚɞɵɲɟɜ, 2012). ɉɪɨɰɟɧɬɧɨɟ ɢ 

ɤɨɥɢɱɟɫɬɜɟɧɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɀɄ ɭ ɪɵɛ ɡɚɜɢɫɹɬ ɨɬ ɦɧɨɝɢɯ ɮɚɤɬɨɪɨɜ, 

ɧɚɩɪɢɦɟɪ ɪɚɰɢɨɧɚ (Heissenberger et al., 2010), ɬɪɨɮɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ, ɫɬɚɞɢɢ 

ɪɚɡɜɢɬɢɹ, ɩɨɥɚ, ɫɟɡɨɧɚ ɝɨɞɚ, ɫɨɛɫɬɜɟɧɧɨɝɨ ɫɢɧɬɟɡɚ ɢ ɪɹɞɚ ɷɤɨɥɨɝɢɱɟɫɤɢɯ 

ɮɚɤɬɨɪɨɜ (Litzow et al., 2006). Ɉɞɧɚɤɨ, ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɬɚɤɫɨɧɚ 
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ɞɨɦɢɧɢɪɭɸɳɢɦɢ ɤɢɫɥɨɬɚɦɢ ɫɪɟɞɢ ɉɇɀɄ ɹɜɥɹɸɬɫɹ ɢɦɟɧɧɨ ɗɉɄ ɢ ȾȽɄ. Ʉɚɤ 

ɢ ɜɫɟ ɨɫɬɚɥɶɧɵɟ ɀɄ ɨɧɢ ɦɨɝɭɬ ɫɥɭɠɢɬɶ ɢɫɬɨɱɧɢɤɚɦɢ ɷɧɟɪɝɢɢ, ɧɨ ɜ ɬɨɦ 

ɫɥɭɱɚɟ, ɟɫɥɢ ɢɯ ɩɨɬɪɟɛɥɟɧɢɟ ɩɪɟɜɨɫɯɨɞɢɬ ɩɨɬɪɟɛɧɨɫɬɢ ɨɪɝɚɧɢɡɦɚ (Tocher, 

2003). Ɍɚɤ, ȾȽɄ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɜɚɠɧɨɣ ɤɢɫɥɨɬɨɣ, ɜɵɩɨɥɧɹɸɳɟɣ 

ɫɬɪɨɢɬɟɥɶɧɭɸ ɮɭɧɤɰɢɸ ɜ ɦɟɦɛɪɚɧɚɯ ɧɟɪɜɧɵɯ ɤɥɟɬɨɤ, ɮɨɪɦɢɪɭɹ ɨɫɧɨɜɭ 

ɛɢɥɢɩɢɞɧɨɝɨ ɫɥɨɹ. ɗɉɄ ɠɟ ɹɜɥɹɟɬɫɹ ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɨɦ ɝɨɪɦɨɧɨɩɨɞɨɛɧɵɯ 

ɜɟɳɟɫɬɜ – ɷɣɤɨɡɚɧɨɢɞɨɜ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɪɟɝɭɥɹɰɢɢ ɪɚɛɨɬɵ ɫɟɪɞɟɱɧɨ-

ɫɨɫɭɞɢɫɬɨɣ ɫɢɫɬɟɦɵ ɢ ɜɨɫɩɚɥɢɬɟɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ (Ƚɥɚɞɵɲɟɜ, 2012). 

Ⱦɨɫɬɚɬɨɱɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɗɉɄ ɢ ȾȽɄ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɩɪɨɮɢɥɚɤɬɢɤɢ 

ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɵɯ ɛɨɥɟɡɧɟɣ, ɛɨɥɟɡɧɢ Ⱥɥɶɰɝɟɣɦɟɪɚ ɢ ɧɟɤɨɬɨɪɵɯ 

ɚɭɬɨɢɦɦɭɧɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ (Ƚɥɚɞɵɲɟɜ, 2012). ȼɫɟɦɢɪɧɨɣ ɨɪɝɚɧɢɡɚɰɢɟɣ 

ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ ɪɚɡɪɚɛɨɬɚɧɚ ɧɨɪɦɚ ɩɨɬɪɟɛɥɟɧɢɹ ɗɉɄ+ȾȽɄ, ɫɨɫɬɚɜɥɹɸɳɚɹ 

0,5-1 ɝ ɜ ɫɭɬɤɢ ɧɚ ɱɟɥɨɜɟɤɚ ɢ ɫɨɨɬɧɨɲɟɧɢɟ ɤɢɫɥɨɬ ɫɟɦɟɣɫɬɜ n-6/n-3 ɧɟ 

ɩɪɟɜɵɲɚɸɳɟɟ 3:1 (Ʉɨɪɦɢɥɟɰ, 2019). ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ, ɛɨɥɶɲɢɧɫɬɜɨ 

ɪɚɡɜɢɬɵɯ ɫɬɪɚɧ ɩɨɬɪɟɛɥɹɸɬ ɛɨɥɶɲɟ ɩɪɨɞɭɤɬɨɜ, ɛɨɝɚɬɵɯ n-6 ɉɇɀɄ. Ɋɨɫɬ 

ɫɨɨɬɧɨɲɟɧɢɹ n-6/n-3 ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ ɜɩɥɨɬɶ ɞɨ 20:1, ɱɬɨ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ 

ɪɨɫɬɨɦ ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɵɯ ɢ ɧɟɪɜɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ. 

ɇɚ ɤɚɱɟɫɬɜɟ ɀɄ-ɫɨɫɬɚɜɚ ɪɵɛ ɦɨɝɭɬ ɬɚɤɠɟ ɫɤɚɡɵɜɚɬɶɫɹ ɛɢɨɥɨɝɢɱɟɫɤɢɟ 

ɢɧɜɚɡɢɢ. Ɍɚɤ, ɩɪɢ ɢɡɦɟɧɟɧɢɹɯ ɬɚɤɫɨɧɨɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɩɥɚɧɤɬɨɧɚ 

ɢɡɦɟɧɹɟɬɫɹ ɢɯ ɀɄ-ɩɪɨɮɢɥɶ ɞɥɹ ɜɵɲɟɫɬɨɹɳɢɯ ɬɪɨɮɢɱɟɫɤɢɯ ɭɪɨɜɧɟɣ, 

ɫɜɹɡɚɧɧɵɣ ɫɨ ɫɩɟɰɢɮɢɱɧɨɫɬɶɸ ɫɢɧɬɟɡɢɪɭɟɦɵɯ ɢ ɧɚɤɚɩɥɢɜɚɟɦɵɯ ɀɄ. 

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɦɟɧɹɟɬɫɹ ɛɢɨɯɢɦɢɱɟɫɤɨɟ ɤɚɱɟɫɬɜɨ ɜɫɟɣ ɰɟɩɢ ɩɨɬɪɟɛɥɟɧɢɹ. 

ɇɚɩɪɢɦɟɪ, ɚɛɨɪɢɝɟɧɧɵɟ ɞɥɹ ɭɫɬɶɹ ɪɟɤɢ ɋɚɧ-Ɏɪɚɧɰɢɫɤɨ ɜɢɞɵ ɞɚɮɧɢɣ, 

ɤɨɧɰɟɧɬɪɢɪɭɸɳɢɟ ɗɉɄ ɢ ɚɪɚɯɢɞɨɧɨɜɭɸ ɤɢɫɥɨɬɭ, ɛɵɥɢ ɜɵɬɟɫɧɟɧɵ ɦɨɪɫɤɢɦɢ 

ɤɨɩɟɩɨɞɚɦɢ, ɤɨɧɰɟɧɬɪɢɪɭɸɳɢɦɢ ȾȽɄ. Ⱦɚɧɧɨɟ ɹɜɥɟɧɢɟ ɩɪɢɜɟɥɨ ɤ ɢɡɦɟɧɟɧɢɸ 

ɛɢɨɯɢɦɢɱɟɫɤɨɝɨ ɤɚɱɟɫɬɜɚ ɪɵɛ – ɩɨɬɪɟɛɢɬɟɥɟɣ ɡɨɨɩɥɚɧɤɬɨɧɚ, ɨɛɢɬɚɜɲɢɯ ɜ 

ɷɬɨɣ ɨɛɥɚɫɬɢ (Kratina, Winder, 2015). Ⱦɪɭɝɨɟ ɹɜɥɟɧɢɟ ɩɪɢɫɭɬɫɬɜɭɟɬ ɜ 

ɋɪɟɞɢɡɟɦɧɨɦ ɦɨɪɟ, ɝɞɟ ɧɚɛɥɸɞɚɟɬɫɹ ɢɧɜɚɡɢɹ ɡɟɥɟɧɨɣ ɜɨɞɨɪɨɫɥɢ ɤɚɭɥɟɪɩɵ 

ɜɢɧɨɝɪɚɞɧɨɣ (Caulerpa racemosa Agardh, 1873), ɜɵɞɟɥɹɸɳɟɣ ɥɢɩɨɮɢɥɶɧɵɣ 
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ɤɚɭɥɟɪɩɢɧ, ɱɬɨ ɩɪɢɜɟɥɨ ɤ ɢɡɦɟɧɟɧɢɸ ɀɄ-ɫɨɫɬɚɜɚ ɦɵɲɟɱɧɨɣ ɬɤɚɧɢ ɫɚɪɝɚ 

ɛɟɥɨɝɨ (Diploduss argus Linnaeus, 1758) ɡɚ ɫɱɟɬ ɫɧɢɠɟɧɢɹ ɩɪɨɰɟɧɬɧɨɝɨ 

ɫɨɞɟɪɠɚɧɢɹ ɗɉɄ, ȾȽɄ ɢ ɚɪɚɯɢɞɨɧɨɜɨɣ ɤɢɫɥɨɬɵ (Felline et al., 2014). Ɍɚɤɠɟ 

ɢɧɜɚɡɢɜɧɵɟ ɜɢɞɵ ɦɨɝɭɬ ɦɟɧɹɬɶ ɤɚɱɟɫɬɜɨ ɪɵɛɧɵɯ ɪɟɫɭɪɫɨɜ ɜɨɞɨɟɦɚ, ɫɚɦɢ 

ɧɚɤɚɩɥɢɜɚɹ ɛɨɥɶɲɨɟ ɢɥɢ ɦɚɥɨɟ ɤɨɥɢɱɟɫɬɜɨ ɉɇɀɄ. Ɍɚɤ ɛɵɥɨ ɨɛɧɚɪɭɠɟɧɨ, 

ɱɬɨ ɛɵɱɨɤ-ɤɪɭɝɥɹɤ (Neogobius melanostomus Pallas, 1814), ɩɪɨɧɢɤɧɭɜ ɜ 

Ȼɚɥɬɢɣɫɤɨɟ ɦɨɪɟ, ɩɨ ɛɢɨɯɢɦɢɱɟɫɤɨɦɭ ɤɚɱɟɫɬɜɭ ɫɬɚɥ ɩɨɯɨɠ ɧɚ ɬɪɟɫɤɭ ɢ 

ɮɨɪɟɥɶ, ɱɬɨ ɜɵɪɚɠɟɧɨ ɧɢɡɤɢɦ ɫɨɨɬɧɨɲɟɧɢɟɦ n-6 ɤɢɫɥɨɬ ɤ n-3 (Brauer et al., 

2020). Ⱥɧɚɥɨɝɢɱɧɨɟ ɧɚɛɥɸɞɟɧɢɟ ɛɵɥɨ ɫɞɟɥɚɧɨ ɜɨ ɜɪɟɦɹ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɢɧɜɚɡɢɢ ɫɟɪɟɛɪɹɧɨɝɨ ɤɚɪɚɫɹ (Carassius gibelio Bloch, 1782) ɜ ɨɡɟɪɟ Ƚɚɥɚ 

ɟɜɪɨɩɟɣɫɤɨɣ ɱɚɫɬɢ Ɍɭɪɰɢɢ. Ɂɞɟɫɶ ɧɚɛɥɸɞɚɥɚɫɶ ɜɵɫɨɤɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɤɚɪɚɫɹ 

ɧɚɤɚɩɥɢɜɚɬɶ ɜ ɦɵɲɟɱɧɨɣ ɦɚɫɫɟ ɗɉɄ ɢ ȾȽɄ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɨɧ ɛɵɥ 

ɩɪɢɡɧɚɧ ɜɚɠɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɉɇɀɄ ɞɥɹ ɞɚɧɧɨɝɨ ɪɟɝɢɨɧɚ (Yilmaz et al., 

2016). 

 

1.3. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɛɢɨɦɚɪɤɟɪɧɵɯ ɠɢɪɧɵɯ ɤɢɫɥɨɬ ɩɪɢ ɢɡɭɱɟɧɢɢ 

ɬɪɨɮɢɱɟɫɤɢɯ ɫɟɬɟɣ ɝɢɞɪɨɛɢɨɧɬɨɜ. 

 

Ɉɫɧɨɜɨɣ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɜɫɟɯ ɷɤɨɫɢɫɬɟɦ ɹɜɥɹɸɬɫɹ ɩɨɬɨɤɢ ɜɟɳɟɫɬɜɚ 

ɢ ɷɧɟɪɝɢɢ ɜ ɩɢɳɟɜɵɯ ɰɟɩɹɯ (Ⱥɥɢɦɨɜ, 2000). ɂɡɭɱɟɧɢɟ ɬɪɨɮɢɱɟɫɤɢɯ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ ɦɟɠɞɭ ɝɢɞɪɨɛɢɨɧɬɚɦɢ ɧɚɩɪɚɜɥɟɧɨ, ɜ ɬɨɦ ɱɢɫɥɟ, ɢ ɧɚ 

ɢɡɭɱɟɧɢɟ ɪɨɥɢ ɩɨɥɢɧɟɧɚɫɵɳɟɧɧɵɯ ɠɢɪɧɵɯ ɤɢɫɥɨɬ (ɉɇɀɄ), ɹɜɥɹɸɳɢɯɫɹ 

ɜɚɠɧɨɣ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɜɫɟɯ ɠɢɜɵɯ ɨɪɝɚɧɢɡɦɨɜ.  

ɑɚɫɬɨ ɀɄ-ɫɨɫɬɚɜ ɝɢɞɪɨɛɢɨɧɬɨɜ ɩɨɡɜɨɥɹɟɬ ɭɫɬɚɧɨɜɢɬɶ ɢɫɬɨɱɧɢɤ 

ɩɨɥɭɱɟɧɢɹ ɢɦɢ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ, ɬɚɤ ɤɚɤ ɛɨɥɶɲɢɧɫɬɜɨ ɩɪɨɞɭɰɟɧɬɨɜ 

ɠɢɪɧɵɯ ɤɢɫɥɨɬ (ɀɄ) ɫɢɧɬɟɡɢɪɭɟɬ ɪɚɡɧɵɟ ɤɢɫɥɨɬɵ. ɋɩɟɰɢɮɢɱɟɫɤɢɟ ɀɄ, 

ɫɢɧɬɟɡɢɪɭɟɦɵɟ ɧɚ ɧɢɠɧɢɯ ɬɪɨɮɢɱɟɫɤɢɯ ɭɪɨɜɧɹɯ ɢ ɩɨɬɪɟɛɥɹɟɦɵɟ 

ɤɨɧɫɭɦɟɧɬɚɦɢ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ ɫ ɩɢɳɟɣ, ɡɚɱɚɫɬɭɸ ɜɤɥɸɱɚɸɬɫɹ ɜ ɡɚɩɚɫɧɵɟ 

ɥɢɩɢɞɵ ɢ ɧɚɤɚɩɥɢɜɚɸɬɫɹ ɜ ɛɢɨɦɚɫɫɟ ɠɢɜɨɬɧɵɯ. ɉɨɷɬɨɦɭ ɀɄ ɫɨɫɬɚɜ 
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ɤɨɧɫɭɦɟɧɬɨɜ, ɜ ɱɚɫɬɧɨɫɬɢ ɪɵɛ, ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɞɥɹ ɚɧɚɥɢɡɚ ɫɩɟɤɬɪɨɜ 

ɩɢɬɚɧɢɹ, ɚ ɦɧɨɝɢɟ ɀɄ ɜɵɫɬɭɩɚɸɬ ɜ ɤɚɱɟɫɬɜɟ ɛɢɨɯɢɦɢɱɟɫɤɢɯ ɦɚɪɤɟɪɨɜ ɩɪɢ 

ɢɡɭɱɟɧɢɢ ɬɪɨɮɢɱɟɫɤɢɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ ɜ ɜɨɞɧɵɯ ɷɤɨɫɢɫɬɟɦɚɯ (ɋɭɳɢɤ, 2008). 

ɀɄ-ɫɨɫɬɚɜ ɛɨɥɶɲɢɧɫɬɜɚ ɝɢɞɪɨɛɢɨɧɬɨɜ ɫɨɫɬɨɢɬ ɢɡ ɛɚɡɨɜɨɝɨ ɧɚɛɨɪɚ ɀɄ 

ɢ ɫɩɟɰɢɮɢɱɧɵɯ ɀɄ, ɫɜɨɣɫɬɜɟɧɧɵɯ ɬɨɥɶɤɨ ɤɨɧɤɪɟɬɧɨɣ ɝɪɭɩɩɟ ɝɢɞɪɨɛɢɨɧɬɨɜ 

(Ɍɚɛɥ. 1). Ɉɬɫɥɟɠɢɜɚɧɢɟ ɩɟɪɟɦɟɳɟɧɢɹ ɫɩɟɰɢɮɢɱɧɵɯ ɀɄ ɩɨ ɬɪɨɮɢɱɟɫɤɢɦ 

ɰɟɩɹɦ ɩɨɡɜɨɥɹɟɬ ɢɫɫɥɟɞɨɜɚɬɶ ɬɪɨɮɢɱɟɫɤɢɟ ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɹ ɜ ɜɨɞɧɵɯ 

ɷɤɨɫɢɫɬɟɦɚɯ (Ʉɨɪɦɢɥɟɰ, 2019). 

Ɍɚɛɥɢɰɚ 1 - Ȼɢɨɦɚɪɤɟɪɧɵɟ ɠɢɪɧɵɟ ɤɢɫɥɨɬɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɩɪɢ 

ɢɡɭɱɟɧɢɢ ɬɪɨɮɢɱɟɫɤɢɯ ɫɟɬɟɣ ɝɢɞɪɨɛɢɨɧɬɨɜ 

Ɉɪɝɚɧɢɡɦɵ Ɇɚɪɤɟɪɧɚɹ ɠɢɪɧɚɹ 

ɤɢɫɥɨɬɚ 

ɂɫɬɨɱɧɢɤ 

Ȼɚɤɬɟɪɢɨɩɥɚɧɤɬɨɧ 15:0, 17:0, ɋ15-17 ɊɀɄ, 

18:1n-7 

Napolitano, 1999 

Ⱥɥɥɨɯɬɨɧɧɨɟ ɜɟɳɟɫɬɜɨ 

(ɧɚɡɟɦɧɨɝɨ 

ɩɪɨɢɫɯɨɠɞɟɧɢɹ) 

20:4n-6 Gladyshev et al., 2015 

ɐɢɚɧɨɛɚɤɬɟɪɢɢ 18:2n-6, 18:3n-3 Kelly, Scheibling, 2012 

Sushchik et al., 2004 

Ɂɟɥɟɧɵɟ ɜɨɞɨɪɨɫɥɢ 18:2n-6, 18:3n-3, 16:2n-6, 

16:3n-3, 16:4n-3 

Kelly, Scheibling, 2012 

ɋɭɳɢɤ, 2008 

Ⱦɢɚɬɨɦɨɜɵɟ ɜɨɞɨɪɨɫɥɢ 16:1n-7, 16:2n-4, 16:3n-4, 

16:4n-1, 20:5n-3 

Sushchik et al., 2003 

Taipale et al., 2013 

Ⱦɢɧɨɮɢɬɨɜɵɟ 

ɜɨɞɨɪɨɫɥɢ 

18:4n-4, 22:6n-3 ɋɭɳɢɤ, 2008 
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Ɇɨɥɥɸɫɤɢ 20:1n-13, 20:1n-11 Makhutova et al., 2016 

Ʉɨɩɟɩɨɞɵ 

ɩɪɟɫɧɨɜɨɞɧɵɟ 

20:1n-9 ɋɭɳɢɤ, 2008 

ɉɪɢɦɟɱɚɧɢɟ: ɊɀɄ- ɠɢɪɧɵɟ ɤɢɫɥɨɬɵ ɫ ɪɚɡɜɟɬɜɥɟɧɧɨɣ ɰɟɩɶɸ ɚɬɨɦɨɜ ɭɝɥɟɪɨɞɚ 

1.4. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɚɧɚɥɢɡɚ ɫɬɚɛɢɥɶɧɵɯ ɢɡɨɬɨɩɨɜ ɭɝɥɟɪɨɞɚ ɢ ɚɡɨɬɚ 

ɩɪɢ ɢɡɭɱɟɧɢɢ ɬɪɨɮɢɱɟɫɤɢɯ ɫɟɬɟɣ ɝɢɞɪɨɛɢɨɧɬɨɜ. 

 

 Ⱥɧɚɥɢɡ ɫɬɚɛɢɥɶɧɵɯ ɢɡɨɬɨɩɨɜ (Stabile Isotope Analyses) ɫɬɚɥ ɨɞɧɢɦ ɢɡ 

ɜɚɠɧɵɯ ɦɟɬɨɞɨɜ ɜ ɷɤɨɥɨɝɢɢ ɡɚ ɩɨɫɥɟɞɧɢɟ ɬɪɢ ɞɟɫɹɬɢɥɟɬɢɹ. Ɉɧ ɨɫɧɨɜɚɧ ɧɚ 

ɚɫɫɢɦɢɥɹɰɢɢ ɢɡɨɬɨɩɨɜ ɭɝɥɟɪɨɞɚ ɢ ɚɡɨɬɚ ɩɢɳɟɜɵɯ ɩɪɨɞɭɤɬɨɜ ɜ ɬɤɚɧɹɯ 

ɩɨɬɪɟɛɢɬɟɥɹ (Luiz de Silveira et al., 2020). SIA ɨɤɚɡɚɥɫɹ ɩɨɥɟɡɧɵɦ 

ɢɧɫɬɪɭɦɟɧɬɨɦ ɞɥɹ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɪɚɰɢɨɧɨɜ ɩɢɬɚɧɢɹ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɬɪɨɮɢɱɟɫɤɢɯ ɫɜɹɡɟɣ, ɜɵɹɫɧɟɧɢɹ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɪɟɫɭɪɫɨɜ ɢ 

ɩɨɫɬɪɨɟɧɢɹ ɩɢɳɟɜɵɯ ɫɟɬɟɣ ɜ ɜɨɞɧɵɯ ɷɤɨɫɢɫɬɟɦɚɯ (Boecklen et al., 2011). 

ɋɨɨɬɧɨɲɟɧɢɟ ɫɬɚɛɢɥɶɧɵɯ ɢɡɨɬɨɩɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɞɚɧɧɨɦ ɚɧɚɥɢɡɟ ɞɥɹ 

ɢɧɞɢɤɚɰɢɢ ɞɜɢɠɟɧɢɹ ɜɟɳɟɫɬɜɚ ɜ ɬɪɨɮɢɱɟɫɤɢɯ ɫɟɬɹɯ ɢ ɨɰɟɧɤɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 

ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɟɦ (ɢɡɦɟɧɟɧɢɟɦ 

ɫɨɨɬɧɨɲɟɧɢɣ) ɢɡɨɬɨɩɨɜ ɭɝɥɟɪɨɞɚ ɢ ɚɡɨɬɚ (Ɍɢɭɧɨɜ, 2007).  

 ɋɭɳɟɫɬɜɭɸɬ ɞɜɟ ɨɫɧɨɜɧɵɟ ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɟ ɩɪɨɛɥɟɦɵ, ɪɟɲɚɟɦɵɟ ɧɚ 

ɨɫɧɨɜɟ SIA. ȼɨ-ɩɟɪɜɵɯ, ɚɧɚɥɢɡ ɫɬɚɛɢɥɶɧɵɯ ɢɡɨɬɨɩɨɜ ɜɫɟ ɱɚɳɟ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɞɥɹ ɪɚɫɩɭɬɵɜɚɧɢɹ ɫɬɪɭɤɬɭɪɵ ɩɢɳɟɜɵɯ ɫɟɬɟɣ. ɉɪɢɦɟɧɟɧɢɟ SIA, ɩɪɢ ɢɡɭɱɟɧɢɢ 

ɬɪɨɮɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɵ ɛɢɨɰɟɧɨɡɚ, ɫɜɹɡɚɧɨ ɫ ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɢɟɦ 

ɪɟɝɭɥɹɪɧɵɯ ɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɪɚɡɥɢɱɢɣ ɢɡɨɬɨɩɧɵɯ ɜɟɥɢɱɢɧ, δ13ɋ ɢ δ15N, 

ɦɟɠɞɭ ɧɚɡɟɦɧɵɦɢ ɢ ɜɨɞɧɵɦɢ ɨɪɝɚɧɢɡɦɚɦɢ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɢ ɦɟɠɞɭ 

ɨɪɝɚɧɢɡɦɚɦɢ ɪɚɡɥɢɱɧɵɯ ɬɪɨɮɢɱɟɫɤɢɯ ɭɪɨɜɧɟɣ ɫ ɞɪɭɝɨɣ, ɜ ɨɫɧɨɜɟ ɤɨɬɨɪɵɯ 

ɥɟɠɢɬ ɩɪɨɰɟɫɫ ɬɪɨɮɢɱɟɫɤɨɝɨ ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɹ.  Ɋɚɡɥɢɱɢɹ ɦɟɠɞɭ 

ɧɚɡɟɦɧɵɦɢ ɢ ɜɨɞɧɵɦɢ ɨɪɝɚɧɢɡɦɚɦɢ (ɨɪɝɚɧɢɱɟɫɤɢɦ ɜɟɳɟɫɬɜɨɦ) ɨɛɭɫɥɨɜɥɟɧɵ 

ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɢɫɬɨɱɧɢɤɨɜ ɧɟɨɪɝɚɧɢɱɟɫɤɨɝɨ ɭɝɥɟɪɨɞɚ ɢ ɚɡɨɬɚ (Gladyshev, 

2009). ɋɚɦɚ ɩɨ ɫɟɛɟ ɢɡɨɬɨɩɧɚɹ ɫɢɝɧɚɬɭɪɚ ɤɨɧɫɭɦɟɧɬɨɜ, ɤɚɤ ɩɪɚɜɢɥɨ, 
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ɧɟɞɨɫɬɚɬɨɱɧɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɪɨɮɢɱɟɫɤɨɝɨ ɩɨɥɨɠɟɧɢɹ ɢɥɢ ɢɫɬɨɱɧɢɤɚ 

ɭɝɥɟɪɨɞɚ ɛɟɡ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɢɡɨɬɨɩɧɨɣ ɛɚɡɨɜɨɣ ɥɢɧɢɢ (Post, 2002). 

ɋɨɨɬɧɨɲɟɧɢɟ ɫɬɚɛɢɥɶɧɵɯ ɢɡɨɬɨɩɨɜ ɚɡɨɬɚ δ15N ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɨ ɩɪɢ 

ɨɰɟɧɤɟ ɬɪɨɮɢɱɟɫɤɨɝɨ ɩɨɥɨɠɟɧɢɹ ɢɫɫɥɟɞɭɟɦɨɝɨ ɨɛɴɟɤɬɚ, ɩɨɫɤɨɥɶɤɭ 

ɩɨɬɪɟɛɢɬɟɥɶ ɨɛɵɱɧɨ ɨɛɨɝɚɳɚɟɬɫɹ ɧɚ 3-4 ‰ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɬɪɟɛɥɹɟɦɨɝɨ ɢɦ 

ɤɨɪɦɚ. Ɏɪɚɤɰɢɨɧɢɪɨɜɚɧɢɟ ɢɡɨɬɨɩɨɜ δ15N ɭ ɯɢɳɧɢɤɨɜ ɢɦɟɟɬ ɛɨɥɟɟ ɭɡɤɢɣ 

ɞɢɚɩɚɡɨɧ ɡɧɚɱɟɧɢɣ ɢ ɦɟɧɟɟ ɜɚɪɢɚɛɟɥɶɧɨ, ɱɟɦ ɭ ɮɢɬɨɮɚɝɨɜ. ɇɚɩɪɨɬɢɜ, 

ɫɨɨɬɧɨɲɟɧɢɟ ɢɡɨɬɨɩɨɜ ɭɝɥɟɪɨɞɚ δ13ɋ ɦɚɥɨ ɢɡɦɟɧɹɟɬɫɹ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ 

ɭɝɥɟɪɨɞɚ ɱɟɪɟɡ ɩɢɳɟɜɵɟ ɫɟɬɢ ɢ ɩɨɷɬɨɦɭ ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 

ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ ɤɨɧɟɱɧɵɯ ɡɜɟɧɶɟɜ ɫɟɬɢ, ɤɨɝɞɚ ɢɡɨɬɨɩɧɵɟ ɫɢɝɧɚɬɭɪɵ 

ɪɚɡɥɢɱɧɵ (Vander Zanden and Rasmussen, 2001). Ʉɪɨɦɟ ɬɨɝɨ, δ13ɋ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ ɞɜɭɯ ɢɫɬɨɱɧɢɤɨɜ ɭɝɥɟɪɨɞɚ ɜ ɨɡɟɪɧɵɯ 

ɷɤɨɫɢɫɬɟɦɚɯ – ɥɢɬɨɪɚɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ, ɝɞɟ ɩɢɳɟɜɚɹ ɫɟɬɶ ɨɛɨɝɚɳɚɟɬɫɹ ɛɨɥɟɟ 

ɬɹɠɟɥɵɦɢ ɢɡɨɬɨɩɚɦɢ ɭɝɥɟɪɨɞɚ ɢ ɩɪɨɞɭɤɰɢɟɣ ɩɟɥɚɝɢɚɥɢ. ɉɪɢ ɷɬɨɦ ɮɢɬɨɮɚɝɢ 

ɞɟɦɨɧɫɬɪɢɪɭɸɬ ɛɨɥɟɟ ɧɢɡɤɭɸ ɫɬɟɩɟɧɶ ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɹ δ13ɋ, ɱɟɦ 

ɧɟɮɢɬɨɮɚɝɢ. Ⱦɥɹ ɪɵɛ ɢɡɨɬɨɩɧɚɹ ɫɢɝɧɚɬɭɪɚ ɹɜɥɹɟɬɫɹ ɪɟɩɪɟɡɟɧɬɚɬɢɜɧɨɣ ɞɥɹ ɢɯ 

ɪɚɰɢɨɧɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɤɨɪɨɫɬɢ ɨɛɨɪɨɬɚ ɬɤɚɧɟɣ ɨɪɝɚɧɢɡɦɚ ɢ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 

ɧɟɫɤɨɥɶɤɢɯ ɦɟɫɹɰɟɜ ɞɨ ɧɟɫɤɨɥɶɤɢɯ ɥɟɬ. Ɍɪɨɮɢɱɟɫɤɨɟ ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɟ 

δ13ɋ – ɷɬɨ ϳ0‰ (ɫɨɞɟɪɠɚɧɢɟ ɜ ɩɪɨɦɢɥɥɟ) ɧɚ ɬɪɨɮɢɱɟɫɤɢɣ ɭɪɨɜɟɧɶ. Ʉɚɤ ɢ 

ɬɪɨɮɢɱɟɫɤɨɟ ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɟ ɚɡɨɬɚ, ɫɪɟɞɧɟɟ ɬɪɨɮɢɱɟɫɤɨɟ 

ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɟ ɭɝɥɟɪɨɞɚ ɦɨɠɟɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɨ ɜ ɯɨɞɟ 

ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɫɪɚɜɧɟɧɢɣ, ɨɞɧɚɤɨ ɬɪɨɮɢɱɟɫɤɨɟ ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɟ 

ɭɝɥɟɪɨɞɚ (ɮɢɬɨɮɚɝɢ ɢ ɞɟɬɪɢɬɨɮɚɝɢ) ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɢɡɦɟɧɱɢɜɵɦ, ɱɟɦ ɭ ɚɡɨɬɚ 

(ɯɢɳɧɢɤɢ) (Post, 2002). Ɇɟɬɨɞ ɫɬɚɛɢɥɶɧɵɯ ɢɡɨɬɨɩɨɜ ɩɨɡɜɨɥɢɥ 

ɩɪɨɬɟɫɬɢɪɨɜɚɬɶ ɪɹɞ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ ɝɢɩɨɬɟɡ ɨ ɫɬɪɭɤɬɭɪɟ ɬɪɨɮɢɱɟɫɤɢɯ 

ɰɟɩɟɣ ɜ ɜɨɞɧɵɯ ɷɤɨɫɢɫɬɟɦɚɯ (Vander Zanden et al., 1999). Ɍɚɤ, ɛɥɚɝɨɞɚɪɹ SIA 

ɛɵɥɨ ɩɨɤɚɡɚɧɨ ɫɨɜɩɚɞɟɧɢɟ ɪɚɰɢɨɧɨɦ ɩɢɬɚɧɢɹ ɚɛɨɪɢɝɟɧɧɵɯ ɢ ɱɭɠɟɪɨɞɧɵɯ 

ɜɢɞɨɜ ɪɵɛ ɜ ɨɡɟɪɟ ɉɚɧɞ-Ɉɪɟɣ, ɪɚɫɩɨɥɨɠɟɧɧɨɦ ɜ ɋɒȺ. Ȼɵɥ ɫɞɟɥɚɧ ɜɵɜɨɞ ɨɛ 

ɭɦɟɧɶɲɟɧɢɢ ɞɨɥɢ ɇɟɪɤɢ (Oncorhynchus nerka Walbaum, 1792) ɜ ɪɚɰɢɨɧɚɯ 
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ɚɛɨɪɢɝɟɧɧɨɝɨ Ȼɨɥɶɲɟɝɨɥɨɜɨɝɨ ɝɨɥɶɰɚ (Salvelinus confluentus Suckley, 1859), 

ɥɨɫɨɫɹ Ʉɥɚɪɤɚ (Oncorhynchus сlarkii Richardson, 1836) ɢ Ɉɪɟɝɨɧɫɤɨɝɨ 

ɩɬɢɯɨɯɟɣɥɭɫɚ (Ptychocheilus oregonensis Richardson, 1836) ɩɪɢ ɜɫɟɥɟɧɢɢ ɜ 

ɜɨɞɨɟɦ Ɉɡɟɪɧɨɝɨ ɝɨɥɶɰɚ-ɤɪɢɫɬɢɜɨɦɟɪɚ (Salvelinus namaycush Walbaum, 1792) 

ɢ Ɋɚɞɭɠɧɨɣ ɮɨɪɟɥɢ (Oncorhynchus mykiss gairdneri Richardson, 1836), ɱɬɨ 

ɧɟɥɶɡɹ ɛɵɥɨ ɞɨɤɚɡɚɬɶ ɫ ɩɨɦɨɳɶɸ ɨɛɵɱɧɨɝɨ ɚɧɚɥɢɡɚ ɤɢɲɟɱɧɢɤɨɜ ɜɜɢɞɭ ɦɚɥɨɣ 

ɜɵɛɨɪɤɢ (Clarke et al., 2005). 

 ȼɨ-ɜɬɨɪɵɯ, ɢɡ-ɡɚ ɪɚɡɥɢɱɢɣ ɜ ɩɢɳɟɜɨɣ ɫɟɬɢ ɩɥɚɧɤɬɨɧɧɵɯ ɢ ɛɟɧɬɨɫɧɵɯ 

ɦɟɫɬɨɨɛɢɬɚɧɢɣ, SIA ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɯɢɦɢɱɟɫɤɢɦ ɢɧɞɢɤɚɬɨɪɨɦ ɧɟɞɚɜɧɟɝɨ 

ɪɚɫɫɟɥɟɧɢɹ ɪɵɛ, ɚ ɬɚɤɠɟ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɢɡɦɟɧɟɧɢɹ 

ɫɪɟɞɵ ɨɛɢɬɚɧɢɹ ɥɢɱɢɧɨɤ ɢ ɦɨɥɨɞɢ ɪɵɛ. Ɍɚɤ ɤɚɤ ɛɵɫɬɪɨɪɚɫɬɭɳɢɟ ɠɢɜɨɬɧɵɟ 

ɛɵɫɬɪɨ ɨɬɪɚɠɚɸɬ ɢɡɨɬɨɩɧɵɣ ɫɨɫɬɚɜ ɧɨɜɨɝɨ ɪɚɰɢɨɧɚ, ɢɡɨɬɨɩɧɵɣ ɫɨɫɬɚɜ 

ɬɤɚɧɟɣ ɥɢɱɢɧɨɤ ɪɵɛ ɦɨɠɟɬ ɢɡɦɟɧɢɬɶɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɞɢɟɬɢɱɟɫɤɨɝɨ ɫɞɜɢɝɚ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɬɚɛɢɥɶɧɵɟ ɢɡɨɬɨɩɧɵɟ ɫɨɨɬɧɨɲɟɧɢɹ ɦɨɝɭɬ ɫɥɭɠɢɬɶ 

ɢɧɞɢɤɚɬɨɪɚɦɢ ɧɟɞɚɜɧɟɝɨ ɩɪɢɛɵɬɢɹ ɜ ɧɨɜɭɸ ɫɪɟɞɭ ɨɛɢɬɚɧɢɹ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ 

ɫɬɚɛɢɥɶɧɵɯ ɢɡɨɬɨɩɧɵɯ ɫɨɨɬɧɨɲɟɧɢɣ ɜ ɤɚɱɟɫɬɜɟ ɢɧɞɢɤɚɬɨɪɨɜ ɡɚɫɟɥɟɧɢɹ 

ɬɪɟɛɭɟɬ ɨɰɟɧɤɢ ɫɤɨɪɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɢɡɨɬɨɩɧɨɝɨ ɫɨɫɬɚɜɚ ɬɤɚɧɟɣ ɥɢɱɢɧɨɤ ɪɵɛ 

ɩɨɫɥɟ ɫɦɟɧɵ ɪɚɰɢɨɧɚ ɩɢɬɚɧɢɹ. Ⱦɥɹ ɪɚɫɬɭɳɢɯ ɠɢɜɨɬɧɵɯ ɢɡɨɬɨɩɧɵɣ ɫɨɫɬɚɜ 

ɜɧɨɜɶ ɞɨɛɚɜɥɟɧɧɨɣ ɛɢɨɦɚɫɫɵ ɛɭɞɟɬ ɨɬɪɚɠɚɬɶ ɢɡɨɬɨɩɧɵɣ ɫɨɫɬɚɜ ɬɟɤɭɳɟɝɨ 

ɢɫɬɨɱɧɢɤɚ ɩɢɳɢ. Ɉɞɧɨɜɪɟɦɟɧɧɨ, ɦɟɬɚɛɨɥɢɱɟɫɤɢɣ ɨɛɨɪɨɬ ɩɪɢɜɨɞɢɬ ɤ 

ɪɚɡɪɭɲɟɧɢɸ ɢ ɡɚɦɟɧɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɤɚɧɟɣ ɨɪɝɚɧɢɡɦɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ, 

ɫɤɨɪɨɫɬɶ ɢɡɨɬɨɩɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɹɜɥɹɟɬɫɹ ɮɭɧɤɰɢɟɣ ɤɚɤ ɪɨɫɬɚ, ɬɚɤ ɢ 

ɦɟɬɚɛɨɥɢɱɟɫɤɨɝɨ ɨɛɨɪɨɬɚ (Herzka and Holt, 2000). 

 ɉɪɟɫɧɨɜɨɞɧɵɟ ɪɟɤɢ ɫɨɡɞɚɸɬ ɛɥɚɝɨɩɪɢɹɬɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɨɬɫɥɟɠɢɜɚɧɢɹ 

ɭɝɥɟɪɨɞɧɵɯ ɩɭɬɟɣ, ɩɨɫɤɨɥɶɤɭ ɧɚɡɟɦɧɵɟ ɢ ɜɨɞɧɵɟ ɪɚɫɬɟɧɢɹ ɱɚɫɬɨ 

ɪɚɡɥɢɱɚɸɬɫɹ ɩɨ ɫɜɨɟɦɭ ɫɨɫɬɚɜɭ ɫɬɚɛɢɥɶɧɵɯ ɢɡɨɬɨɩɨɜ. ɉɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ 

ɪɟɱɧɨɣ ɫɢɫɬɟɦɵ Ɇɢɪɚɦɢɱɢ ɜ Ʉɚɧɚɞɟ, ɛɵɥɨ ɡɚɦɟɱɟɧɨ, ɱɬɨ ɩɪɢ ɢɡɦɟɧɟɧɢɢ 

ɞɨɥɢ ɜɤɥɚɞɚ ɜɨɞɧɵɯ ɢ ɧɚɡɟɦɧɵɯ ɩɟɪɜɢɱɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ ɜ ɩɢɳɟɜɵɟ 

ɫɟɬɢ, ɜɚɪɶɢɪɨɜɚɥɨɫɶ ɫɨɞɟɪɠɚɧɢɟ δ13ɋ ɜ ɬɤɚɧɹɯ ɋɟɦɝɢ (Salmo salar Linnaeus, 
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1758), ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɩɟɪɟɦɟɧɧɨɣ ɚɫɫɢɦɢɥɹɰɢɢ ɚɥɥɨɯɬɨɧɧɵɯ ɢ 

ɚɜɬɨɯɬɨɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɭɝɥɟɪɨɞɚ ɧɚ ɪɚɡɧɵɯ ɭɱɚɫɬɤɚɯ ɪɟɤɢ (Doucett et al., 

1996). 

 Ɍɚɤɠɟ ɛɵɥɢ ɨɬɦɟɱɟɧɵ ɪɚɡɥɢɱɢɹ ɜ ɫɨɨɬɧɨɲɟɧɢɢ ɢɡɨɬɨɩɨɜ ɭɝɥɟɪɨɞɚ ɢ 

ɚɡɨɬɚ ɩɪɢ ɧɚɥɢɱɢɢ ɢɧɜɚɡɢɜɧɨɝɨ ɜɢɞɚ ɢ ɮɢɡɢɱɟɫɤɨɝɨ ɩɪɟɩɹɬɫɬɜɢɹ ɞɥɹ ɟɝɨ 

ɩɪɨɧɢɤɧɨɜɟɧɢɹ. Ɉɛɪɚɡɨɜɚɜɲɢɣɫɹ ɩɪɢ ɜɩɚɞɟɧɢɢ ɪɟɤɢ ɋɚɧ-ɏɭɚɧ ɜ ɨɡɟɪɨ 

ɉɚɭɷɥɥ ɜɨɞɨɩɚɞ ɩɪɟɩɹɬɫɬɜɭɟɬ ɜɨɫɯɨɞɹɳɟɦɭ ɩɪɨɧɢɤɧɨɜɟɧɢɸ ɢɧɜɚɡɢɜɧɵɯ 

ɜɢɞɨɜ ɢɡ ɨɡɟɪɚ. ȼ ɫɚɦɨɦ ɨɡɟɪɟ ɩɪɢ ɷɬɨɦ ɩɪɨɢɫɯɨɞɢɬ ɞɭɛɥɢɪɨɜɚɧɢɟ ɜ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɪɟɫɭɪɫɨɜ ɚɛɨɪɢɝɟɧɧɵɦɢ ɢ ɢɧɜɚɡɢɜɧɵɦɢ ɜɢɞɚɦɢ ɢ ɭɜɟɥɢɱɟɧɢɟ 

ɞɨɦɢɧɢɪɨɜɚɧɢɹ ɩɨɫɥɟɞɧɢɯ ɜ ɫɨɨɛɳɟɫɬɜɟ, ɨ ɱɟɦ ɢ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ 

ɪɟɡɭɥɶɬɚɬɵ ɢɡɨɬɨɩɧɨɝɨ ɚɧɚɥɢɡɚ (Pennock et al., 2021).  
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2. ɆȺɌȿɊɂȺɅɕ ɂ ɆȿɌɈȾɕ. 

 

2.1. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ. 

 

 ɉɥɨɬɜɚ ɨɛɵɤɧɨɜɟɧɧɚɹ (ɥɚɬ. Rutilus rutilus Linnaeus, 1758) — ɨɞɢɧ ɢɡ 

ɧɚɢɛɨɥɟɟ ɨɛɵɤɧɨɜɟɧɧɵɯ ɜɢɞɨɜ ɤɨɫɬɧɵɯ ɪɵɛ, ɨɛɢɬɚɸɳɢɯ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 

Ɋɨɫɫɢɢ. Ɉɬɧɨɫɢɬɫɹ ɤ ɨɬɪɹɞɭ Ʉɚɪɩɨɨɛɪɚɡɧɵɟ (ɥɚɬ. Cypriniformes), ɫɟɦɟɣɫɬɜɭ 

Ʉɚɪɩɨɜɵɟ (ɥɚɬ. Cyprinidae), ɪɨɞɭ ɉɥɨɬɜɚ (ɥɚɬ. Rutilus). ɉɥɨɬɜɚ — 

ɩɨɥɢɦɨɪɮɧɵɣ ɜɢɞ, ɨɛɪɚɡɭɸɳɢɣ ɦɧɨɝɨ ɩɨɞɜɢɞɨɜ, ɤɨɬɨɪɵɟ ɛɵɜɚɸɬ ɤɚɤ 

ɨɫɟɞɥɵɟ, ɬɚɤ ɢ ɩɪɨɯɨɞɧɵɟ. Ɇɧɨɝɢɟ ɢɡ ɷɬɢɯ ɩɨɞɜɢɞɨɜ ɹɜɥɹɸɬɫɹ 

ɩɪɨɦɵɫɥɨɜɵɦɢ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɟɫɬɚ ɨɛɢɬɚɧɢɹ ɢ ɩɥɨɬɧɨɫɬɢ ɫɬɚɞɚ. Ɉɬ 

ɞɪɭɝɢɯ ɪɵɛ ɥɟɝɤɨ ɨɬɥɢɱɚɟɬɫɹ ɩɨ ɨɤɪɚɫɤɟ ɪɚɞɭɠɧɨɣ ɨɛɨɥɨɱɤɟ ɝɥɚɡ ɢ ɤɪɚɫɧɨɦɭ 

ɩɹɬɧɭ ɧɚ ɧɟɦ. əɜɥɹɟɬɫɹ ɷɜɪɢɮɚɝɨɦ — ɬɨ ɟɫɬɶ ɫɩɨɫɨɛɧɚ ɤ ɩɢɬɚɧɢɸ ɤɚɤ 

ɠɢɜɨɬɧɵɦɢ, ɬɚɤ ɢ ɪɚɫɬɢɬɟɥɶɧɵɦɢ ɤɨɪɦɨɜɵɦɢ ɨɛɴɟɤɬɚɦɢ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢɯ ɩɨ ɜɨɞɨɟɦɭ (Ⱥɛɚɤɭɦɨɜ ɢ ɞɪ, 1971). 

ȼɡɪɨɫɥɵɟ ɩɢɬɚɸɬɫɹ ɛɟɫɩɨɡɜɨɧɨɱɧɵɦɢ ɢ ɢɯ ɥɢɱɢɧɤɚɦɢ, ɦɨɥɥɸɫɤɚɦɢ, ɚ ɩɪɢ 

ɨɛɢɥɢɢ ɦɚɥɶɤɨɜ ɢ ɥɢɱɢɧɨɤ ɪɵɛ ɦɨɝɭɬ ɩɟɪɟɯɨɞɢɬɶ ɧɚ ɯɢɳɧɢɱɟɫɬɜɨ.  

ɋɢɛɢɪɫɤɢɣ ɩɨɞɜɢɞ ɩɥɨɬɜɵ (ɫɨɪɨɝɚ, ɱɟɛɚɤ) — ɩɨɥɧɨɫɬɶɸ ɩɪɟɫɧɨɜɨɞɧɵɣ, 

ɨɫɟɞɥɵɣ, ɨɛɥɚɞɚɸɳɢɣ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɛɵɫɬɪɵɯ ɬɟɦɩɨɜ ɪɨɫɬɚ ɫɪɟɞɢ 

ɩɨɞɜɢɞɨɜ ɩɥɨɬɜɵ. Ɉɛɢɬɚɟɬ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɡɚɩɚɞɧɨɣ ɢ ɜɨɫɬɨɱɧɨɣ ɋɢɛɢɪɢ, ɨɬ 

ɜɨɫɬɨɱɧɨɝɨ ɍɪɚɥɚ, ɞɨ ɛɚɫɫɟɣɧɚ ɪ. Ʌɟɧɚ. ɇɚɫɟɥɹɟɬ ɤɚɤ ɤɪɭɩɧɵɟ ɪɟɤɢ, ɬɚɤ ɢ 

ɧɟɛɨɥɶɲɢɟ ɪɟɤɢ ɢ ɪɭɱɶɢ, ɨɡɟɪɚ, ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɩɪɢɱɟɦ ɱɚɫɬɨ ɡɚɧɢɦɚɟɬ 

ɩɟɪɜɵɟ ɦɟɫɬɚ ɩɨ ɱɢɫɥɟɧɧɨɫɬɢ ɫɪɟɞɢ ɪɵɛɧɨɝɨ ɧɚɫɟɥɟɧɢɹ ɤɚɤ ɷɜɪɢɛɢɨɧɬɧɵɣ 

ɜɢɞ ɫ ɛɨɥɶɲɢɦ ɩɨɬɟɧɰɢɚɥɨɦ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɤ ɢɡɦɟɧɹɸɳɢɦɫɹ ɭɫɥɨɜɢɹɦ 

ɫɪɟɞɵ (Ɋɟɲɟɬɧɢɤɨɜ, 2002). ȼɪɟɦɹ ɧɟɪɟɫɬɚ ɡɚɜɢɫɢɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ, ɧɨ 

ɨɛɵɱɧɨ ɷɬɨ ɤɨɧɟɰ ɚɩɪɟɥɹ — ɧɚɱɚɥɨ ɦɚɹ, ɯɨɬɹ ɦɨɝɭɬ ɛɵɬɶ ɡɧɚɱɢɬɟɥɶɧɵɟ 

ɜɪɟɦɟɧɧɵɟ ɫɞɜɢɝɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɟɩɟɧɢ ɧɚɝɪɟɜɚɧɢɹ ɜɨɞɵ (Ʉɨɞɭɯɨɜɚ, 

2013). 
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2.2. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɜɚɡɢɜɧɨɝɨ ɜɢɞɚ. 

 

ɍɤɥɟɣɤɚ (ɥɚɬ. Alburnus alburnus Linnaeus, 1758) – ɲɢɪɨɤɨ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɣ, ɦɧɨɝɨɱɢɫɥɟɧɧɵɣ ɜɢɞ ɨɛɢɬɚɸɳɢɣ ɜ ȿɜɪɨɩɟ ɤ ɫɟɜɟɪɭ ɨɬ 

Ⱥɥɶɩ ɢ ɉɢɪɟɧɟɟɜ ɜ ȿɜɪɨɩɟ ɧɚ ɜɨɫɬɨɤ ɞɨ ɍɪɚɥɚ ɜ Ɋɨɫɫɢɢ. ȼ Ɋɨɫɫɢɢ ɨɛɢɬɚɟɬ ɜ 

ɛɚɫɫɟɣɧɟ Ȼɚɥɬɢɣɫɤɨɝɨ, ɑɟɪɧɨɝɨ ɢ Ⱥɡɨɜɫɤɨɝɨ ɦɨɪɟɣ, ɪɟɤɚɯ Ȼɟɥɨɝɨ ɦɨɪɹ, ɜ 

ɪɟɤɚɯ Ʉɚɫɩɢɣɫɤɨɝɨ ɦɨɪɹ – ɗɦɛɟ, ɍɪɚɥɟ, ȼɨɥɝɟ, ɪɟɤɚɯ Ⱦɚɝɟɫɬɚɧɚ ɢ ɞɪ. 

Ɉɬɧɨɫɢɬɫɹ ɤ ɨɬɪɹɞɭ Ʉɚɪɩɨɨɛɪɚɡɧɵɟ (ɥɚɬ. Cypriniformes), ɫɟɦɟɣɫɬɜɭ Ʉɚɪɩɨɜɵɟ 

(ɥɚɬ. Cyprinidae), ɪɨɞɭ ɍɤɥɟɣɤɢ (ɥɚɬ. Alburnus) (Ⱥɬɥɚɫ ɩɪɟɫɧɨɜɨɞɧɵɯ ɪɵɛ…, 

2002).  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɛɧɚɪɭɠɟɧɚ ɜɨ ɦɧɨɝɢɯ ɜɨɞɨɟɦɚɯ ɢ ɜɨɞɨɬɨɤɚɯ 

ɛɚɫɫɟɣɧɚ ɪ. Ɉɛɢ (Ȼɚɛɤɢɧɚ ɢ ɞɪ., 2013). ȼ ɑɭɥɵɦɟ ɭɤɥɟɣɤɚ ɪɚɫɩɪɨɫɬɪɚɧɟɧɚ ɩɨ 

ɜɫɟɦɭ ɪɭɫɥɭ ɢ ɜ ɩɪɢɬɨɤɚɯ ɞɨ ɩɥɨɬɢɧɵ ɇȽɊɗɋ (ɞɨ 1380 ɤɦ ɨɬ ɭɫɬɶɹ). ɍ 

ɩɥɨɬɢɧɵ ɞɟɪɠɢɬɫɹ ɛɨɥɶɲɢɦɢ ɝɪɭɩɩɚɦɢ, ɜɟɪɨɹɬɧɟɟ ɜɫɟɝɨ ɜɜɢɞɭ ɧɚɢɛɨɥɶɲɟɝɨ 

ɩɪɨɝɪɟɜɚ ɜɨɞɵ ɢɡ-ɡɚ ɞɟɹɬɟɥɶɧɨɫɬɢ ɇȽɊɗɋ (Ɂɥɨɬɧɢɤ, 2019). Ɋɚɰɢɨɧ ɩɢɬɚɧɢɹ 

ɭɤɥɟɣɤɢ ɜ ɛɚɫɫɟɣɧɟ ɪ. Ɉɛɶ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚɡɟɦɧɵɦɢ ɧɚɫɟɤɨɦɵɦɢ, ɛɟɧɬɨɫɨɦ ɢ 

ɡɨɨɩɥɚɧɤɬɨɧɨɦ (ȼɥɚɫɨɜ ɢ ɞɪ., 2017). ȼ ɪɚɡɥɢɱɧɵɯ ɪɟɝɢɨɧɚɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 

ɭɤɥɟɣɤɚ, ɹɜɥɹɹɫɶ ɱɭɠɟɪɨɞɧɵɦ ɜɢɞɨɦ, ɢɦɟɟɬ ɞɨɜɨɥɶɧɨ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ 

ɜɟɪɨɹɬɧɨɫɬɢ ɫɬɚɬɶ ɢɧɜɚɡɢɨɧɧɵɦ ɜɢɞɨɦ (Dodd et al., 2019).  

ȼ ɪɟɤɟ ɑɭɥɵɦ ɷɬɨɬ ɜɢɞ ɨɰɟɧɢɜɚɟɬɫɹ ɤɚɤ ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɭɦɟɪɟɧɧɵɣ 

ɪɢɫɤ ɫɬɚɬɶ ɢɧɜɚɡɢɨɧɧɵɦ, ɨɞɧɚɤɨ ɫɩɟɰɢɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɷɬɨɦɭ ɜɢɞɭ 

ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɋɢɛɢɪɢ ɩɪɨɜɨɞɢɥɨɫɶ ɤɪɚɣɧɟ ɦɚɥɨ. ɂɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ ɨ 

ɞɨɫɬɚɬɨɱɧɨ ɨɛɲɢɪɧɨɦ ɚɪɟɚɥɟ ɨɛɢɬɚɧɢɹ, ɦɨɠɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɞɚɧɧɵɣ 

ɜɢɞ ɩɪɢɫɩɨɫɨɛɥɟɧ ɤ ɲɢɪɨɤɨɦɭ ɫɩɟɤɬɪɭ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ – ɨɬ 

ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɞɨ ɦɟɫɬ ɭɤɪɵɬɢɣ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɟɦɭ ɧɚɣɬɢ 

ɛɥɚɝɨɩɪɢɹɬɧɵɟ ɭɫɥɨɜɢɹ ɨɛɢɬɚɧɢɹ ɩɪɢ ɦɚɥɨɦ ɤɨɥɢɱɟɫɬɜɟ ɥɢɦɢɬɢɪɭɸɳɢɯ 

ɮɚɤɬɨɪɨɜ (Ɂɥɨɬɧɢɤ, 2019). 
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2.3. Ɋɚɣɨɧ ɪɚɛɨɬ. 
 

 

ɑɭɥɵɦ ɜɯɨɞɢɬ ɜ ɛɚɫɫɟɣɧ Ɉɛɢ, ɹɜɥɹɹɫɶ ɟɟ ɩɪɚɜɵɦ ɩɪɢɬɨɤɨɦ. Ⱦɥɢɧɚ ɪɟɤɢ 

ɫɨɫɬɚɜɥɹɟɬ 1799 ɤɢɥɨɦɟɬɪɨɜ. Ɉɛɪɚɡɨɜɚɧ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɥɢɹɧɢɹ ɪɟɤ Ȼɟɥɵɣ ɂɸɫ 

ɢ ɑɟɪɧɵɣ ɂɸɫ ɢ ɢɦɟɟɬ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɫɧɟɝɨɜɨɟ ɩɢɬɚɧɢɟ. Ɋɭɫɥɨ 

ɦɧɨɝɨɪɭɤɚɜɧɨɟ, ɦɟɚɧɞɪɢɪɭɸɳɟɟ, ɨɛɪɚɡɭɸɳɟɟ ɦɧɨɠɟɫɬɜɨ ɫɬɚɪɢɰ. Ȼɟɪɟɝɚ 

ɫɥɨɠɟɧɵ ɦɹɝɤɢɦɢ ɩɨɪɨɞɚɦɢ, ɤɨɬɨɪɵɟ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɬɟɱɟɧɢɹ ɪɚɡɪɭɲɚɸɬɫɹ ɢ 

ɞɚɸɬ ɨɛɢɥɶɧɵɣ ɦɚɬɟɪɢɚɥ ɞɥɹ ɧɚɧɨɫɨɜ ɢ ɩɨɡɜɨɥɹɸɬ ɪɟɤɟ ɫɢɥɶɧɟɟ 

ɦɟɚɧɞɪɢɪɨɜɚɬɶ.  

ɋɛɨɪ ɡɨɨɛɟɧɬɨɫɚ ɢ ɮɢɬɨɩɥɚɧɤɬɨɧɚ ɩɪɨɢɡɜɨɞɢɥɫɹ ɜ ɱɟɬɵɪɟɯ ɬɨɱɤɚɯ, 

ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɇɚɡɚɪɨɜɫɤɨɦ ɢ Ⱥɱɢɧɫɤɨɦ ɪɚɣɨɧɚɯ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɜ 

2020-ɦ ɝɨɞɭ. ȼ ɪɚɣɨɧɟ ɝ. ɇɚɡɚɪɨɜɨ, ɪɚɫɩɨɥɨɠɟɧɵ ɬɪɢ ɬɨɱɤɢ ɨɬɛɨɪɚ – ɞɜɟ 

ɜɵɲɟ ɨɬ ɩɥɨɬɢɧɵ ɇȽɊɗɋ (56.065278 ɫ. ɲ., 90.343665 ɜ. ɞ.; 56.028901 ɫ. ɲ., 

90.416477 ɜ. ɞ.), ɝɞɟ ɬɟɩɥɨɜɨɟ ɡɚɝɪɹɡɧɟɧɢɟ ɨɬɫɭɬɫɬɜɭɟɬ ɢ ɨɞɧɚ ɧɢɠɟ ɩɥɨɬɢɧɵ 

ɇȽɊɗɋ (56.061590 ɫ. ɲ., 90.324180 ɜ. ɞ.), ɜ ɤɢɥɨɦɟɬɪɟ ɨɬ ɦɟɫɬɚ ɜɩɚɞɟɧɢɹ 

ɩɨɞɨɝɪɟɬɵɯ ɜɨɞ ɫɛɪɨɫɧɨɝɨ ɤɚɧɚɥɚ ɇȽɊɗɋ ɜ ɑɭɥɵɦ. ȼ ɪɚɣɨɧɟ ɝ. Ⱥɱɢɧɫɤɚ 

ɪɚɫɩɨɥɨɠɟɧɚ ɨɞɧɚ ɬɨɱɤɚ ɫɛɨɪɚ (56.296855 ɫ. ɲ., 90.491937 ɜ. ɞ.), ɝɞɟ ɬɟɩɥɨɜɨɟ 

ɡɚɝɪɹɡɧɟɧɢɟ ɭɠɟ ɪɚɫɫɟɹɧɨ (Ɋɢɫ. 1). 

Ɉɬɛɨɪ ɭɤɥɟɣɤɢ ɢ ɩɥɨɬɜɵ ɩɪɨɢɡɜɨɞɢɥɫɹ ɜ ɇɚɡɚɪɨɜɫɤɨɦ ɢ Ⱥɱɢɧɫɤɨɦ 

ɪɚɣɨɧɚɯ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɜ 2019-ɦ ɢ 2020-ɦ ɝɨɞɭ. ɍɤɥɟɣɤɚ ɨɬɥɚɜɥɢɜɚɥɚɫɶ 

ɜ 8 ɤɢɥɨɦɟɬɪɚɯ ɧɢɠɟ ɩɨ ɮɚɪɜɚɬɟɪɭ ɨɬ ɦɟɫɬɚ ɜɩɚɞɟɧɢɹ ɩɨɞɨɝɪɟɬɵɯ ɜɨɞ 

ɫɛɪɨɫɧɨɝɨ ɤɚɧɚɥɚ ɇȽɊɗɋ ɜ ɑɭɥɵɦ. ɉɥɨɬɜɚ ɨɬɥɚɜɥɢɜɚɥɚɫɶ ɜ 13 ɤɢɥɨɦɟɬɪɚɯ 

ɜɵɲɟ ɩɥɨɬɢɧɵ ɇȽɊɗɋ (56.027632 ɫ. ɲ., 90.435509 ɜ. ɞ.), ɝɞɟ ɬɟɩɥɨɜɨɟ 

ɡɚɝɪɹɡɧɟɧɢɟ ɨɬɫɭɬɫɬɜɭɟɬ ɢ ɜ ɪɚɣɨɧɟ ɝ. Ⱥɱɢɧɫɤɚ, ɝɞɟ ɨɧɚ ɨɛɢɬɚɟɬ ɫɨɜɦɟɫɬɧɨ ɫ 

ɭɤɥɟɣɤɨɣ (Ɋɢɫ. 2). 
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Ɋɢɫɭɧɨɤ 1 - Ɍɨɱɤɢ ɨɬɛɨɪɚ ɡɨɨɛɟɧɬɨɫɚ ɢ ɮɢɬɨɩɥɚɧɤɬɨɧɚ (Ⱥ – ɬɨɱɤɢ ɨɬɛɨɪɚ ɜ 

ɪɚɣɨɧɟ ɝ. Ⱥɱɢɧɫɤ. Ȼ – ɬɨɱɤɢ ɨɬɛɨɪɚ ɜ ɪɚɣɨɧɟ ɝ. ɇɚɡɚɪɨɜɨ). 

 

Ɋɢɫɭɧɨɤ 2 - Ɍɨɱɤɢ ɨɬɛɨɪɚ ɭɤɥɟɣɤɢ (№1 ) ɢ ɩɥɨɬɜɵ (№2 ɢ №3) (Ⱥ – ɬɨɱɤɢ 

ɨɬɛɨɪɚ ɜ ɪɚɣɨɧɟ ɝ. Ⱥɱɢɧɫɤ. Ȼ – ɬɨɱɤɢ ɨɬɛɨɪɚ ɜ ɪɚɣɨɧɟ ɝ. ɇɚɡɚɪɨɜɨ). 
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2.4. Ɇɟɬɨɞ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɪɵɛ. Ɇɟɬɨɞ ɨɬɛɨɪɚ ɢ 

ɨɛɪɚɛɨɬɤɢ ɫɨɛɪɚɧɧɨɝɨ ɦɚɬɟɪɢɥɚ. 

 

 ȼ ɩɪɨɰɟɫɫɟ ɫɛɨɪɚ ɦɚɬɟɪɢɚɥɨɜ ɛɵɥɨ ɨɬɨɛɪɚɧɨ 90 ɨɫɨɛɟɣ ɩɥɨɬɜɵ 

ɫɢɛɢɪɫɤɨɣ Rutilus rutilus lacustris ɢ 17 ɨɫɨɛɟɣ ɭɤɥɟɣɤɢ Alburnus alburnus. 

ɋɛɨɪ ɪɵɛ ɩɪɨɢɡɜɨɞɢɥɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɪɸɱɤɨɜɨɣ ɫɧɚɫɬɢ. Ⱥɧɚɥɢɡ ɩɪɨɛ 

ɩɪɨɢɡɜɨɞɢɥɫɹ ɦɟɬɨɞɨɦ ɦɨɪɮɨɦɟɬɪɢɢ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɦɟɪɢɫɬɢɱɟɫɤɢɯ 

(ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ) ɢ ɩɥɚɫɬɢɱɟɫɤɢɯ (ɤɚɱɟɫɬɜɟɧɧɵɯ) ɩɪɢɡɧɚɤɨɜ ɫɩɟɰɢɚɥɶɧɨ ɞɥɹ 

ɤɚɪɩɨɜɵɯ ɪɵɛ (ɉɪɚɜɞɢɧ, 1966). ɂɡɦɟɪɟɧɵ ɛɵɥɢ 85 ɨɫɨɛɟɣ ɩɥɨɬɜɵ ɢ 12 

ɨɫɨɛɟɣ ɭɤɥɟɣɤɢ. ɉɨ 5 ɨɫɨɛɟɣ ɩɥɨɬɜɵ ɢ ɭɤɥɟɣɤɢ ɛɵɥɢ ɡɚɦɨɪɨɠɟɧɵ ɞɥɹ 

ɩɨɫɥɟɞɭɸɳɟɝɨ ɢɡɨɬɨɩɧɨɝɨ ɚɧɚɥɢɡɚ ɦɵɲɰ ɢ 5 ɨɫɨɛɟɣ ɩɥɨɬɜɵ ɛɵɥɢ 

ɡɚɦɨɪɨɠɟɧɵ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɀɄ-ɚɧɚɥɢɡɚ, ɚ ɨɫɬɚɥɶɧɵɟ ɡɚɮɢɤɫɢɪɨɜɚɧɵ ɜ 

4% ɪɚɫɬɜɨɪɟ ɮɨɪɦɚɥɶɞɟɝɢɞɚ. ȼɫɟ ɨɫɨɛɢ ɛɵɥɢ ɢɡɦɟɪɟɧɵ ɩɪɢ ɩɨɦɨɳɢ 

ɲɬɚɧɝɟɧɰɢɪɤɭɥɹ ɩɨ ɥɢɧɢɹɦ ɩɪɨɦɟɪɨɜ ɫ ɭɱɟɬɨɦ ɩɨɝɪɟɲɧɨɫɬɢ 0,05 ɦɦ. ȼɫɟ 

ɢɡɦɟɪɟɧɧɵɟ ɨɫɨɛɢ ɛɵɥɢ ɜɫɤɪɵɬɵ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɠɢɪɧɨɫɬɢ ɩɨ 

ɉɪɨɡɨɪɨɜɫɤɨɣ (ɇɢɤɨɥɶɫɤɢɣ, 1974) ɢ ɩɨɞɫɱɟɬɚ ɬɵɱɢɧɨɤ ɧɚ ɠɚɛɟɪɧɵɯ ɞɭɝɚɯ. ɍ 

45 ɨɫɨɛɟɣ ɛɵɥɢ ɢɡɴɹɬɵ ɠɟɥɭɞɤɢ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɩɟɤɬɪɚ ɩɢɬɚɧɢɹ. Ɍɚɤɠɟ 

ɛɵɥɚ ɫɨɛɪɚɧɚ ɱɟɲɭɹ ɢ ɨɮɨɪɦɥɟɧɵ ɱɟɲɭɣɧɵɟ ɤɧɢɠɤɢ, ɤɭɞɚ ɛɵɥɚ ɡɚɧɟɫɟɧɚ 

ɢɧɮɨɪɦɚɰɢɹ ɨ ɜɫɟɯ ɜɫɤɪɵɬɵɯ ɢ ɢɡɦɟɪɟɧɧɵɯ ɨɫɨɛɹɯ ɩɥɨɬɜɵ ɢ ɭɤɥɟɣɤɢ.  

 Ɇɨɪɮɨɥɨɝɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɩɥɨɬɜɵ ɩɪɨɢɡɜɨɞɢɥɫɹ ɩɨ ɩɹɬɢ ɦɟɪɢɫɬɢɱɟɫɤɢɦ 

ɩɪɢɡɧɚɤɚɦ: ɱɢɫɥɨ ɱɟɲɭɣ ɜ ɛɨɤɨɜɨɣ ɥɢɧɢɢ, ɱɢɫɥɨ ɱɟɲɭɣ ɩɨ ɛɨɤɭ ɯɜɨɫɬɨɜɨɝɨ 

ɫɬɟɛɥɹ, ɱɢɫɥɨ ɥɭɱɟɣ ɜ ɫɩɢɧɧɨɦ ɩɥɚɜɧɢɤɟ, ɱɢɫɥɨ ɥɭɱɟɣ ɜ ɚɧɚɥɶɧɨɦ ɩɥɚɜɧɢɤɟ, 

ɱɢɫɥɨ ɬɵɱɢɧɨɤ ɧɚ ɩɟɪɜɨɣ ɠɚɛɟɪɧɨɣ ɞɭɝɟ. Ⱥɧɚɥɢɡɢɪɨɜɚɥɢɫɶ ɫɥɟɞɭɸɳɢɟ 

ɞɜɚɞɰɚɬɶ ɬɪɢ ɩɥɚɫɬɢɱɟɫɤɢɯ ɩɪɢɡɧɚɤɚ: L - ɚɛɫɨɥɸɬɧɚɹ ɞɥɢɧɚ ɪɵɛɵ; oc - ɞɥɢɧɚ 

ɩɨ ɋɦɢɬɭ; l - ɞɥɢɧɚ ɛɟɡ ɯɜɨɫɬɨɜɨɝɨ ɩɥɚɜɧɢɤɚ; od - ɞɥɢɧɚ ɬɭɥɨɜɢɳɚ; ao - ɞɥɢɧɚ 

ɝɨɥɨɜɵ; an - ɞɥɢɧɚ ɪɵɥɚ; np - ɞɢɚɦɟɬɪ ɝɥɚɡɚ; po - ɞɥɢɧɚ ɡɚɝɥɚɡɧɢɱɧɨɝɨ 

ɩɪɨɫɬɪɚɧɫɬɜɚ; lm - ɜɵɫɨɬɚ ɝɨɥɨɜɵ ɭ ɡɚɬɵɥɤɚ; ɲɢɪɢɧɚ ɥɛɚ; gh - ɧɚɢɛɨɥɶɲɚɹ 

ɜɵɫɨɬɚ ɬɟɥɚ; ik - ɧɚɢɦɟɧɶɲɚɹ ɜɵɫɨɬɚ ɬɟɥɚ; aq - ɚɧɬɟɞɨɪɫɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ; rd 

- ɩɨɫɬɞɨɪɫɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ; fd -ɞɥɢɧɚ ɯɜɨɫɬɨɜɨɝɨ ɫɬɟɛɥɹ; qs - ɞɥɢɧɚ 
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ɨɫɧɨɜɚɧɢɹ ɫɩɢɧɧɨɝɨ ɩɥɚɜɧɢɤɚ; yy1 - ɞɥɢɧɚ ɨɫɧɨɜɚɧɢɹ ɚɧɚɥɶɧɨɝɨ ɩɥɚɜɧɢɤɚ; tu 

- ɜɵɫɨɬɚ ɫɩɢɧɧɨɝɨ ɩɥɚɜɧɢɤɚ; ej - ɜɵɫɨɬɚ ɚɧɚɥɶɧɨɝɨ ɩɥɚɜɧɢɤɚ; vx - ɞɥɢɧɚ 

ɝɪɭɞɧɵɯ ɩɥɚɜɧɢɤɨɜ; zz1 - ɞɥɢɧɚ ɛɪɸɲɧɵɯ ɩɥɚɜɧɢɤɨɜ; vz - ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ 

ɨɫɧɨɜɚɧɢɟ ɝɪɭɞɧɵɯ ɢ ɛɪɸɲɧɵɯ ɩɥɚɜɧɢɤɨɜ; zy - ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ 

ɨɫɧɨɜɚɧɢɟɦ ɛɪɸɲɧɵɯ ɢ ɚɧɚɥɶɧɨɝɨ ɩɥɚɜɧɢɤɨɜ. 

 ɋɛɨɪ ɡɨɨɛɟɧɬɨɫɚ ɞɥɹ ɤɚɱɟɫɬɜɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɪɨɢɡɜɨɞɢɥɫɹ ɩɨ 

Ⱥɛɚɤɭɦɨɜɭ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɤɪɟɛɤɚ Ⱦɭɥɶɤɟɣɬɚ №200. Ɉɬɛɨɪ 

ɮɢɬɨɩɥɚɧɤɬɨɧɚ ɞɥɹ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɪɨɢɡɜɨɞɢɥɫɹ ɩɨ 

Ⱥɛɚɤɭɦɨɜɭ ɫɟɬɶɸ Ⱥɩɲɬɟɣɧɚ ɜɵɲɟ ɢ ɧɢɠɟ ɩɥɨɬɢɧɵ ɇȽɊɗɋ (ɬɨɱɤɢ №1, №2 ɢ 

№4). ɂɡ ɤɚɠɞɨɣ ɬɨɱɤɢ ɨɬɛɢɪɚɥɨɫɶ 50 ɥɢɬɪɨɜ ɜɨɞɵ ɢ ɩɪɨɰɟɠɢɜɚɥɨɫɶ ɱɟɪɟɡ 

ɫɟɬɶ №76 ɢ ɞɢɚɦɟɬɪɨɦ ɫɟɬɢ 0,082 ɦɦ. ɉɪɨɛɭ ɤɨɧɰɟɧɬɪɢɪɨɜɚɥɢ ɢ 

ɮɢɤɫɢɪɨɜɚɥɢ.  

 ȼɟɫɶ ɫɨɛɪɚɧɧɵɣ ɦɚɬɟɪɢɚɥ ɛɵɥ ɡɚɮɢɤɫɢɪɨɜɚɧ ɜ 4%-ɧɨɦ ɪɚɫɬɜɨɪɟ 

ɮɨɪɦɚɥɶɞɟɝɢɞɚ (ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɡɚɦɨɪɨɠɟɧɧɵɯ ɨɫɨɛɟɣ ɪɵɛ) ɫɨɝɥɚɫɧɨ 

ɫɬɚɧɞɚɪɬɧɨɣ ɦɟɬɨɞɢɤɟ (Ɍɟɜɹɲɨɜɚ, 2009; ɉɪɚɜɞɢɧ, 1966) ɢ ɞɨɫɬɚɜɥɟɧ ɧɚ 

ɤɚɮɟɞɪɭ ɜɨɞɧɵɯ ɢ ɧɚɡɟɦɧɵɯ ɷɤɨɫɢɫɬɟɦ ɋɎɍ. 

 

2.5. Ɇɟɬɨɞɵ ɛɢɨɯɢɦɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɦɵɲɟɱɧɨɣ ɬɤɚɧɢ ɪɵɛ. 

 

 Ⱦɥɹ ɢɡɭɱɟɧɢɹ ɫɨɫɬɚɜɚ ɠɢɪɧɵɯ ɤɢɫɥɨɬ ɨɬɛɢɪɚɥɢɫɶ ɧɚɜɟɫɤɢ ɦɵɲɟɱɧɨɣ 

ɬɤɚɧɢ (0,5-1 ɝ) ɫɨ ɫɩɢɧɧɨɣ ɫɬɨɪɨɧɵ ɬɟɥɚ ɪɵɛɵ ɧɚ 1-2 ɫɦ ɧɢɠɟ ɫɩɢɧɧɨɝɨ 

ɩɥɚɜɧɢɤɚ. ɉɪɨɛɵ ɮɢɤɫɢɪɨɜɚɥɢ ɜ ɫɦɟɫɢ ɪɚɫɬɜɨɪɢɬɟɥɟɣ ɯɥɨɪɨɮɨɪɦ : ɷɬɚɧɨɥ 

(2:1 ɩɨ ɨɛɴɟɦɭ). ɉɨɞɝɨɬɨɜɤɚ ɩɪɨɛ ɤ ɯɪɨɦɚɬɨɝɪɚɮɢɱɟɫɤɨɦɭ ɚɧɚɥɢɡɭ ɜɤɥɸɱɚɥɚ 

ɜ ɫɟɛɹ ɪɹɞ ɫɬɚɧɞɚɪɬɧɵɯ ɩɪɨɰɟɞɭɪ (Sushchik et al., 2007):  

 1. ɗɤɫɬɪɚɤɰɢɸ ɢ ɝɨɦɨɝɟɧɢɡɚɰɢɸ. Ɍɤɚɧɢ ɩɟɪɟɬɢɪɚɥɢ ɜ ɫɬɭɩɤɟ ɜ ɫɦɟɫɢ 

ɪɚɫɬɜɨɪɢɬɟɥɹ ɢ ɩɪɨɩɭɫɤɚɥɢɫɶ ɱɟɪɟɡ ɫɥɨɣ Na2SO4 ɛɟɡɜɨɞɧɨɝɨ - ɞɥɹ ɭɞɚɥɟɧɢɹ 

ɜɨɞɵ.  



25 

 

 2. Ɇɟɬɚɧɨɥɢɡ. ɉɨɥɭɱɟɧɧɵɣ ɧɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɷɤɫɬɪɚɤɬ ɥɢɩɢɞɨɜ 

ɩɨɞɜɟɪɝɚɥɫɹ ɦɟɬɚɧɨɥɢɡɭ ɜ ɳɟɥɨɱɧɨɣ ɢ ɤɢɫɥɨɣ ɫɪɟɞɟ ɧɚ ɜɨɞɹɧɨɣ ɛɚɧɟ ɞɥɹ 

ɩɨɥɭɱɟɧɢɹ ɦɟɬɢɥɨɜɵɯ ɷɮɢɪɨɜ ɀɄ. 

 Ɉɩɪɟɞɟɥɟɧɢɟ ɫɨɫɬɚɜɚ ɆɗɀɄ ɩɪɨɯɨɞɢɥɨ ɧɚ ɝɚɡɨɜɨɦ ɯɪɨɦɚɬɨɝɪɚɮɟ, 

ɨɫɧɚɳɟɧɧɨɦ ɫɩɟɤɬɪɨɦɟɬɪɢɱɟɫɤɢɦ ɞɟɬɟɤɬɨɪɨɦ (ɦɨɞɟɥɶ 6890/5975C; Agilent 

Technologies, Santa Clara, USA) ɢ ɤɚɩɢɥɥɹɪɧɨɣ ɤɨɥɨɧɤɨɣ HP-FFAP (ɞɥɢɧɚ 

ɤɨɥɨɧɤɢ 30 ɦ, ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ 0,25 ɦɦ). ȼ ɤɚɱɟɫɬɜɟ ɜɧɭɬɪɟɧɧɟɝɨ 

ɫɬɚɧɞɚɪɬɚ, ɞɥɹ ɨɩɪɟɞɟɥɟɧɢ ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɀɄ, ɢɫɩɨɥɶɡɨɜɚɥɢ 

ɋ19:0 ɜ ɤɨɧɰɟɧɬɪɚɰɢɢ 1 ɦɝ/ɦɥ. 

 

2.6. Ɇɟɬɨɞɵ ɚɧɚɥɢɡɚ ɫɬɚɛɢɥɶɧɵɯ ɢɡɨɬɨɩɨɜ ɭɝɥɟɪɨɞɚ ɢ ɚɡɨɬɚ. 

 

Ɇɟɬɨɞɢɤɚ ɚɧɚɥɢɡɚ ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɫɪɚɜɧɟɧɢɢ ɢɡɨɬɨɩɧɵɯ ɫɨɨɬɧɨɲɟɧɢɣ 

ɭɝɥɟɪɨɞɚ (δ13C) ɢ ɚɡɨɬɚ (δ15N) ɛɢɨɦɚɫɫɵ ɤɨɧɫɭɦɟɧɬɨɜ ɫ ɬɚɤɨɜɵɦɢ ɜ ɢɯ 

ɩɨɬɟɧɰɢɚɥɶɧɵɯ ɩɢɳɟɜɵɯ ɢɫɬɨɱɧɢɤɚɯ – ɫɟɣɫɬɨɧɟ, ɛɟɧɬɨɫɟ, ɤɨɧɫɭɦɟɧɬɚɯ 

ɧɢɡɲɢɯ ɭɪɨɜɧɟɣ, ɧɚɡɟɦɧɨɦ ɨɪɝɚɧɢɱɟɫɤɨɦ ɜɟɳɟɫɬɜɟ ɢ ɬ. ɞ. (Caut et al., 2009; 

Gladyshev, 2009). ɉɪɢ ɩɨɬɪɟɛɥɟɧɢɢ ɢ ɚɫɫɢɦɢɥɹɰɢɢ ɩɢɳɢ ɨɛɵɱɧɨ ɩɪɨɢɫɯɨɞɢɬ 

ɩɨɹɜɥɟɧɢɟ ɪɚɡɧɨɫɬɢ ɦɟɠɞɭ δ13C ɢɥɢ δ15N ɬɤɚɧɟɣ ɤɨɧɫɭɦɟɧɬɚ ɢ ɟɝɨ ɪɚɰɢɨɧɚ, 

ɡɚ ɫɱɟɬ ɜɵɛɨɪɚ ɨɩɪɟɞɟɥɟɧɧɵɯ ɦɨɥɟɤɭɥ ɫɭɛɫɬɪɚɬɚ (ɬɪɨɮɢɱɟɫɤɨɟ 

ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɟ) ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɧɟɤɨɬɨɪɵɯ ɮɟɪɦɟɧɬɚɬɢɜɧɵɯ ɪɟɚɤɰɢɣ 

(Gladyshev, 2009). 

ɋɨɨɬɧɨɲɟɧɢɟ ɫɬɚɛɢɥɶɧɵɯ ɢɡɨɬɨɩɨɜ ɭɝɥɟɪɨɞɚ 13ɋ/12ɋ ɢ ɚɡɨɬɚ 15N/14N 

ɜ ɨɛɳɟɦ ɨɪɝɚɧɢɱɟɫɤɨɦ ɜɟɳɟɫɬɜɟ ɦɵɲɰ ɪɵɛ ɢ ɛɢɨɦɚɫɫɟ ɛɟɫɩɨɡɜɨɧɨɱɧɵɯ 

ɨɩɪɟɞɟɥɹɥɢ ɧɚ ɢɡɨɬɨɩɧɨɦ ɦɚɫɫ-ɫɩɟɤɬɪɨɦɟɬɪɟ Delta V Plus, ɫɨɩɪɹɠɟɧɧɨɦ ɫ 

ɷɥɟɦɟɧɬɧɵɦ ɚɧɚɥɢɡɚɬɨɪɨɦ (Thermo Fisher Scientific Corporation, ɋɒȺ). 

Ⱦɚɧɧɵɟ ɢɡɨɬɨɩɧɨɝɨ ɚɧɚɥɢɡɚ ɜɵɪɚɠɚɥɢ ɨɛɳɟɩɪɢɧɹɬɵɦ ɫɩɨɫɨɛɨɦ, ɜ ɜɢɞɟ 

ɪɚɡɧɨɫɬɢ ɦɟɠɞɭ ɫɨɨɬɧɨɲɟɧɢɟɦ ɬɹɠɟɥɵɯ ɢ ɥɟɝɤɢɯ ɢɡɨɬɨɩɨɜ ɜ ɩɪɨɛɟ ɢ 

ɫɬɚɧɞɚɪɬɧɨɦ ɨɛɪɚɡɰɟ (Vander Zanden et al., 2011): 
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δR(‰) = [Rɩɪɨɛɚ/Rɫɬɚɧɞɚɪɬ – 1] × 103 

ɝɞɟ R = 13C/12C or 15N/14N, ɬ. ɟ. ɫɨɨɬɧɨɲɟɧɢɟ ɬɹɠɟɥɵɯ ɢ ɥɟɝɤɢɯ 

ɢɡɨɬɨɩɨɜ ɭɝɥɟɪɨɞɚ ɢɥɢ ɚɡɨɬɚ ɜ ɩɪɨɛɟ ɢ ɜ ɫɬɚɧɞɚɪɬɟ. Ⱦɥɹ ɭɝɥɟɪɨɞɚ ɜ ɤɚɱɟɫɬɜɟ 

ɫɬɚɧɞɚɪɬɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɢɫɤɨɩɚɟɦɵɣ ɢɡɜɟɫɬɧɹɤ Vienna PeeDee Belemnite 

(PDB), ɞɥɹ ɚɡɨɬɚ ɫɬɚɧɞɚɪɬɨɦ ɫɥɭɠɢɬ ɚɬɦɨɫɮɟɪɧɵɣ ɚɡɨɬ N2. Ɍɨɱɧɨɫɬɶ 

ɢɡɦɟɪɟɧɢɣ ɩɪɨɜɟɪɹɥɢ ɟɠɟɞɧɟɜɧɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɬɨɪɢɱɧɨɝɨ ɪɟɮɟɪɟɧɬɧɨɝɨ 

ɦɚɬɟɪɢɚɥɚ USGS40 Ɇɟɠɞɭɧɚɪɨɞɧɨɝɨ ɚɝɟɧɬɫɬɜɚ ɩɨ ɚɬɨɦɧɨɣ ɷɧɟɪɝɢɢ (L-

ɝɥɸɬɚɦɢɧɨɜɚɹ ɤɢɫɥɨɬɚ, δ15N=−4,5‰ ɢ δ13C=−26,39‰). Ⱥɧɚɥɢɬɢɱɟɫɤɚɹ 

ɜɨɫɩɪɨɢɡɜɨɞɢɦɨɫɬɶ ɫɨɫɬɚɜɥɹɥɚ ± 0,2‰ ɞɥɹ C ɢ ± 0,3‰ ɞɥɹ N. 

 

2.7. ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ. 

 

 ɋɬɚɬɢɫɬɢɱɟɫɤɭɸ ɨɛɪɚɛɨɬɤɭ ɩɪɨɜɨɞɢɥɢ ɩɨ ɫɬɚɧɞɚɪɬɧɵɦ ɦɟɬɨɞɚɦ: 

ɧɨɪɦɚɥɶɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨ ɤɪɢɬɟɪɢɸ Ʉɨɥɦɨɝɨɪɨɜɚ-ɋɦɢɪɧɨɜɚ. Ⱦɥɹ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɚ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɨɩɢɫɚɬɟɥɶɧɚɹ ɫɬɚɬɢɫɬɢɤɚ, ɞɥɹ ɜɫɟɯ 

ɩɨɤɚɡɚɬɟɥɟɣ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɫɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ ɢ ɫɬɚɧɞɚɪɬɧɵɟ ɨɲɢɛɤɢ 

ɫɪɟɞɧɟɣ SD. Ɉɰɟɧɤɚ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɪɚɡɥɢɱɢɣ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ ɩɪɢɡɧɚɤɨɜ 

ɦɟɠɞɭ ɞɜɭɦɹ ɜɵɛɨɪɤɚɦɢ ɨɩɪɟɞɟɥɹɥɚɫɶ ɩɨ ɤɪɢɬɟɪɢɸ Ɇɚɧɧɚ-ɍɢɬɧɢ. Ⱦɥɹ 

ɞɚɧɧɵɯ ɩɨ ɫɨɞɟɪɠɚɧɢɸ ɀɄ ɜ ɦɵɲɰɚɯ ɪɵɛ ɛɵɥ ɩɪɨɜɟɞɟɧ ɨɞɧɨɮɚɤɬɨɪɧɵɣ 

ɞɢɫɩɟɪɫɢɨɧɧɵɣ ɚɧɚɥɢɡ (ANOVA), ɫ ɨɩɪɟɞɟɥɟɧɢɟɦ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɨɬɥɢɱɢɣ ɜ 

post-hoc ɬɟɫɬɟ ɩɨ Ɏɢɲɟɪɭ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɢ 

ɨɬɞɟɥɶɧɵɯ ɀɄ, ɜɧɨɫɹɳɢɯ ɧɚɢɛɨɥɶɲɢɣ ɜɤɥɚɞ ɜ ɪɚɡɥɢɱɢɹ ɢɫɫɥɟɞɨɜɚɧɧɵɯ 

ɜɵɛɨɪɨɤ, ɛɵɥ ɩɪɨɜɟɞɟɧ ɦɭɥɶɬɢɜɚɪɢɚɧɬɧɵɣ ɚɧɚɥɢɡ ɦɟɬɨɞɨɦ ɝɥɚɜɧɵɯ 

ɤɨɦɩɨɧɟɧɬ (PCA). ȼɵɱɢɫɥɟɧɢɹ ɜɵɩɨɥɧɹɥɢɫɶ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦ Microsoft 

Excel ɢ Statistica 9.0. 
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ȼɕȼɈȾɕ 

 

1. Ɉɛɧɚɪɭɠɟɧɵ ɪɚɡɥɢɱɢɹ ɩɨ ɪɹɞɭ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ ɩɪɢɡɧɚɤɨɜ ɦɟɠɞɭ 

ɩɨɩɭɥɹɰɢɟɣ ɩɥɨɬɜɵ ɫɢɛɢɪɫɤɨɣ ɨɛɢɬɚɸɳɟɣ ɜɵɲɟ ɩɥɨɬɢɧɵ ɇȽɊɗɋ ɢ 

ɩɨɩɭɥɹɰɢɟɣ, ɨɛɢɬɚɸɳɟɣ ɧɢɠɟ ɩɥɨɬɢɧɵ ɇȽɊɗɋ ɫɨɜɦɟɫɬɧɨ ɫ ɭɤɥɟɣɤɨɣ. 

ȼɟɪɨɹɬɧɨ, ɞɚɧɧɵɟ ɪɚɡɥɢɱɢɹ ɛɵɥɢ ɜɵɡɜɚɧɵ ɪɚɡɧɢɰɟɣ ɜ ɤɨɪɦɨɜɨɣ ɛɚɡɟ ɢ 

ɩɢɳɟɜɨɦ ɩɨɜɟɞɟɧɢɢ ɷɬɢɯ ɞɜɭɯ ɩɨɩɭɥɹɰɢɣ. 

2. ȼɵɹɜɥɟɧɵ ɪɚɡɥɢɱɢɹ ɜ ɯɚɪɚɤɬɟɪɟ ɩɢɬɚɧɢɹ ɞɜɭɯ ɩɨɩɭɥɹɰɢɣ ɩɥɨɬɜɵ 

ɫɢɛɢɪɫɤɨɣ. ɍ ɩɨɩɭɥɹɰɢɢ, ɨɛɢɬɚɸɳɟɣ ɜɵɲɟ ɩɥɨɬɢɧɵ ɇȽɊɗɋ, ɜ ɪɚɰɢɨɧɟ 

ɩɪɟɨɛɥɚɞɚɥ ɛɟɧɬɨɫ ɢ ɧɚɡɟɦɧɵɟ ɧɚɫɟɤɨɦɵɟ, ɤɨɝɞɚ ɤɚɤ ɭ ɩɨɩɭɥɹɰɢɢ, 

ɨɛɢɬɚɸɳɟɣ ɧɢɠɟ ɩɥɨɬɢɧɵ ɇȽɊɗɋ, ɩɪɟɨɛɥɚɞɚɥɢ ɨɪɝɚɧɢɡɦɵ ɮɢɬɨɩɥɚɧɤɬɨɧɚ. 

3. ɍɫɬɚɧɨɜɥɟɧɨ ɧɚɥɢɱɢɟ ɩɢɳɟɜɨɣ ɤɨɧɤɭɪɟɧɰɢɢ ɩɥɨɬɜɵ ɫɢɛɢɪɫɤɨɣ ɫ 

ɭɤɥɟɣɤɨɣ, ɤɨɬɨɪɚɹ, ɜɟɪɨɹɬɧɨ, ɩɪɢɜɟɥɚ ɤ ɢɡɦɟɧɟɧɢɸ ɪɹɞɚ ɩɪɨɦɵɫɥɨɜɵɯ ɢ 

ɛɢɨɯɢɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɥɨɬɜɵ ɫɢɛɢɪɫɤɨɣ ɫɪɟɞɧɟɝɨ ɬɟɱɟɧɢɹ ɪ. ɑɭɥɵɦ. 
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ɋɉɂɋɈɄ ɋɈɄɊȺЩȿɇɂɃ 

 

ȺɅɄ – α-ɥɢɧɨɥɟɧɨɜɚɹ ɤɢɫɥɨɬɚ 

ȺɊɄ – ɚɪɚɯɢɞɨɧɨɜɚɹ ɤɢɫɥɨɬɚ 

ȽɊɗɋ – ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɪɚɣɨɧɧɚɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹ 

ȾȽɄ – ɞɨɤɨɡɚɝɟɤɫɚɟɧɨɜɚɹ ɤɢɫɥɨɬɚ 

ɀɄ – ɠɢɪɧɵɟ ɤɢɫɥɨɬɵ 

ɅɄ – ɥɢɧɨɥɟɜɚɹ ɤɢɫɥɨɬɚ 

ɆɇɀɄ – ɦɨɧɨɧɟɧɚɫɵɳɟɧɧɵɟ ɠɢɪɧɵɟ ɤɢɫɥɨɬɵ 

ɆɗɀɄ – ɦɟɬɢɥɨɜɵɟ ɷɮɢɪɵ ɠɢɪɧɵɯ ɤɢɫɥɨɬ 

ɇȽɊɗɋ – ɧɚɡɚɪɨɜɫɤɚɹ ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɪɚɣɨɧɧɚɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹ 

ɇɀɄ –ɧɚɫɵɳɟɧɧɵɟ ɠɢɪɧɵɟ ɤɢɫɥɨɬɵ 

ɉɇɀɄ – ɩɨɥɢɧɟɧɚɫɵɳɟɧɧɵɟ ɠɢɪɧɵɟ ɤɢɫɥɨɬɵ 

ɊɀɄ – ɪɚɫɬɢɬɟɥɶɧɵɟ ɠɢɪɧɵɟ ɤɢɫɥɨɬɵ 

ɗɉɄ – ɷɣɤɨɡɚɩɟɧɬɚɟɧɨɜɚɹ ɤɢɫɥɨɬɚ 

PCA – principal component analysis 

SIA – stabile isotope analyses 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɕɏ ɂɋɌɈɑɇɂɄɈȼ 
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