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ȼȼȿȾȿɇɂȿ 
 

Ɋɚɫɬɢɬɟɥɶɧɨɫɬɶ ɦɚɤɪɨɮɢɬɨɜ ɨɤɚɡɵɜɚɟɬ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ 

ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ, ɧɚ ɪɚɡɧɨɨɛɪɚɡɢɟ ɢɯ ɮɚɭɧɢɫɬɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ, 

ɩɪɨɢɫɯɨɞɹɳɢɟ ɜ ɧɢɯ ɩɪɨɰɟɫɫɵ ɨɛɦɟɧɚ ɜɟɳɟɫɬɜɚ ɢ ɷɧɟɪɝɢɢ, ɜ ɱɚɫɬɧɨɫɬɢ 

ɦɚɤɪɨɮɢɬɵ ɢɝɪɚɸɬ ɜɚɠɧɭɸ ɪɨɥɶ ɜ ɩɪɨɰɟɫɫɚɯ ɫɚɦɨɨɱɢɳɟɧɢɹ ɜɨɞɧɵɯ 

ɷɤɨɫɢɫɬɟɦ, ɧɚɤɚɩɥɢɜɚɸɬ ɜ ɫɜɨɟɣ ɛɢɨɦɚɫɫɟ ɡɚɝɪɹɡɧɹɸɳɢɟ ɜɟɳɟɫɬɜɚ, ɚ ɩɨɬɨɦɭ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɚɤ ɛɢɨɢɧɞɢɤɚɬɨɪɵ ɡɚɝɪɹɡɧɟɧɢɹ [3, 11]. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɷɬɢɦ 

ɚɤɬɭɚɥɶɧɵɟ ɞɚɧɧɵɟ ɨ ɫɬɪɭɤɬɭɪɟ ɮɥɨɪɵ ɦɚɤɪɨɮɢɬɨɜ ɛɚɫɫɟɣɧɚ ɫɪɟɞɧɟɝɨ 

ɬɟɱɟɧɢɹ ɪɟɤɢ ȿɧɢɫɟɣ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɨɰɟɧɤɢ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ 

ɛɚɫɫɟɣɧɚ, ɩɨɬɟɧɰɢɚɥɟ ɫɚɦɨɨɱɢɳɟɧɢɹ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɷɤɨɫɢɫɬɟɦ ɩɨɞ 

ɞɟɣɫɬɜɢɟɦ ɚɧɬɪɨɩɨɝɟɧɧɨɣ ɧɚɝɪɭɡɤɢ, ɜɵɹɜɥɟɧɢɹ ɜ ɷɬɨɦ ɪɨɥɢ ɦɚɤɪɨɮɢɬɨɜ [13]. 

ɇɟɫɦɨɬɪɹ ɧɚ ɜɚɠɧɨɫɬɶ ɦɚɤɪɨɮɢɬɨɜ ɜ ɛɚɫɫɟɣɧɟ ɫɪɟɞɧɟɝɨ ɬɟɱɟɧɢɹ ɪɟɤɢ ȿɧɢɫɟɣ, 

ɢɧɮɨɪɦɚɰɢɹ ɨ ɟɝɨ ɜɨɞɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɪɚɡɛɪɨɫɚɧɚ ɫɪɟɞɢ ɧɟɫɤɨɥɶɤɢɯ 

ɪɚɡɥɢɱɧɵɯ ɫɬɚɬɟɣ ɢ ɞɨɤɥɚɞɨɜ. ɂɦɟɸɬɫɹ ɨɬɪɵɜɨɱɧɵɟ ɞɚɧɧɵɟ ɨ ɜɨɞɧɨɣ ɮɥɨɪɟ 

ɨɬɞɟɥɶɧɵɯ ɜɨɞɨɺɦɨɜ ɢ ɜɨɞɨɬɨɤɨɜ, ɚ ɬɚɤɠɟ ɪɚɛɨɬɵ ɩɨ ɜɫɟɣ ɮɥɨɪɟ ɨɬɞɟɥɶɧɵɯ 

ɪɟɝɢɨɧɨɜ ɛɚɫɫɟɣɧɚ, ɝɞɟ ɦɚɤɪɨɮɢɬɚɦ ɧɟ ɭɞɟɥɟɧɨ ɞɨɥɠɧɨɟ ɜɧɢɦɚɧɢɟ. 

ɂɡɭɱɟɧɢɟ ɥɸɛɨɣ ɮɥɨɪɵ, ɢ ɜɨɞɧɨɣ ɜ ɬɨɦ ɱɢɫɥɟ, ɫɬɚɜɢɬ ɩɟɪɟɞ ɫɨɛɨɣ ɤɚɤ 

ɦɢɧɢɦɭɦ ɡɚɞɚɱɭ ɫɨɫɬɚɜɥɟɧɢɹ ɫɩɢɫɤɚ ɬɚɤɫɨɧɨɜ, ɨɛɢɬɚɸɳɢɯ ɧɚ ɬɨɣ ɢɥɢ ɢɧɨɣ 

ɬɟɪɪɢɬɨɪɢɢ ɢɥɢ ɚɤɜɚɬɨɪɢɢ [57]. ȿɝɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɱɢɧɚɟɬɫɹ ɫ ɫɨɫɬɚɜɥɟɧɢɹ 

ɫɩɢɫɤɨɜ ɪɚɫɩɪɨɫɬɪɚɧɺɧɧɵɯ ɜ ɢɫɫɥɟɞɭɟɦɨɦ ɪɟɝɢɨɧɟ ɜɢɞɨɜ (ɮɥɨɪɢɫɬɢɱɟɫɤɢɟ 

ɫɩɢɫɤɢ), ɱɚɫɬɨ ɫɨɞɟɪɠɚɳɢɯ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɜɟɞɟɧɶɹ ɨ ɜɫɬɪɟɱɚɟɦɨɫɬɢ, 

ɨɛɢɥɢɢ ɞɚɧɧɵɯ ɜɢɞɨɜ, ɨɛɹɡɚɬɟɥɶɧɨ ɭɤɚɡɵɜɚɟɬɫɹ ɝɟɨɝɪɚɮɢɱɟɫɤɨɟ ɩɨɥɨɠɟɧɢɟ 

ɬɨɱɟɤ ɨɛɧɚɪɭɠɟɧɢɹ ɪɚɫɬɟɧɢɣ ɢɡ ɫɩɢɫɤɨɜ, ɞɚɬɭ ɢɯ ɫɛɨɪɚ (ɮɥɨɪɢɫɬɢɱɟɫɤɢɟ 

ɨɩɢɫɚɧɢɹ). ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɮɥɨɪɢɫɬɢɱɟɫɤɨɝɨ ɫɩɢɫɤɚ ɜɨɞɧɵɯ ɪɚɫɬɟɧɢɣ 

ɢɦɟɟɬɫɹ ɪɹɞ ɫɥɨɠɧɨɫɬɟɣ: ɜɨ-ɩɟɪɜɵɯ, ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɫɹ, ɤɚɤɢɟ 

ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɝɪɭɩɩɵ ɜɢɞɨɜ ɜɤɥɸɱɚɬɶ ɜ ɫɩɢɫɨɤ – ɬɨɥɶɤɨ ɜɨɞɧɵɟ ɢɥɢ ɜɨɞɧɵɟ 

ɢ ɩɪɢɛɪɟɠɧɵɟ, ɭɱɢɬɵɜɚɬɶ ɥɢ ɡɟɦɧɨɜɨɞɧɵɟ ɪɚɫɬɟɧɢɹ (ɷɤɨɥɨɝɢɱɟɫɤɚɹ 

ɚɦɩɥɢɬɭɞɚ); ɜɨ-ɜɬɨɪɵɯ, ɤɚɤɢɟ ɤɪɭɩɧɵɟ ɬɚɤɫɨɧɵ ɞɨɥɠɟɧ ɫɨɞɟɪɠɚɬɶ ɜ ɫɟɛɟ 

ɫɩɢɫɨɤ – ɬɨɥɶɤɨ ɩɨɤɪɵɬɨɫɟɦɟɧɧɵɦɢ ɢɥɢ ɠɟ ɜɤɥɸɱɢɬɶ ɦɚɤɪɨɜɨɞɨɪɨɫɥɢ, 
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ɦɨɯɨɨɛɪɚɡɧɵɟ ɢ ɯɜɨɳɢ (ɬɚɤɫɨɧɨɦɢɱɟɫɤɚɹ ɚɦɩɥɢɬɭɞɚ) [16]. ɇɚ ɨɫɧɨɜɟ 

ɮɥɨɪɢɫɬɢɱɟɫɤɨɝɨ ɫɩɢɫɤɚ ɩɪɨɜɨɞɢɬɫɹ ɚɧɚɥɢɡ ɮɥɨɪɵ, ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɜɵɹɜɢɬɶ 

ɟɺ ɫɢɫɬɟɦɚɬɢɱɟɫɤɭɸ, ɷɤɨɥɨɝɢɱɟɫɤɭɸ, ɯɨɪɨɥɨɝɢɱɟɫɤɭɸ, ɢ ɬ.ɞ. ɫɬɪɭɤɬɭɪɵ [40]. 

ɉɨɦɢɦɨ ɷɬɨɝɨ, ɩɨɥɭɱɟɧɧɵɣ ɮɥɨɪɢɫɬɢɱɟɫɤɢɣ ɫɩɢɫɨɤ, ɨɫɨɛɟɧɧɨ ɩɪɢ ɩɟɪɟɧɨɫɟ 

ɟɝɨ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɝɟɨɝɪɚɮɢɱɟɫɤɭɸ ɤɚɪɬɭ, ɦɨɠɟɬ ɫɬɚɬɶ ɰɟɧɧɵɦ 

ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɥɹ ɚɧɚɥɢɡɚ ɫɬɟɩɟɧɢ ɢɡɭɱɟɧɧɨɫɬɢ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɪɟɝɢɨɧɚ, 

ɩɨɡɜɨɥɹɹ ɧɚɣɬɢ ɫɥɚɛɨɢɡɭɱɟɧɧɵɟ ɭɱɚɫɬɤɢ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɤɨɧɰɟɧɬɪɚɰɢɢ 

ɭɫɢɥɢɣ ɩɨ ɨɩɢɫɚɧɢɸ ɢɯ ɮɥɨɪɵ ɦɚɤɪɨɮɢɬɨɜ. 

 
ɐɟɥɶ ɪɚɛɨɬɵ: ɢɫɫɥɟɞɨɜɚɬɶ ɛɢɨɪɚɡɧɨɨɛɪɚɡɢɟ ɢ ɨɫɨɛɟɧɧɨɫɬɢ ɫɬɪɭɤɬɭɪɵ 

ɮɥɨɪɵ ɦɚɤɪɨɮɢɬɨɜ ɛɚɫɫɟɣɧɚ ɫɪɟɞɧɟɝɨ ɬɟɱɟɧɢɹ ɪ. ȿɧɢɫɟɣ. 

 
Ɂɚɞɚчɢ: 

1. ɋɨɫɬɚɜɢɬɶ ɮɥɨɪɢɫɬɢɱɟɫɤɢɣ ɫɩɢɫɨɤ ɦɚɤɪɨɮɢɬɨɜ ɛɚɫɫɟɣɧɚ ɫɪɟɞɧɟɝɨ ɬɟɱɟɧɢɹ ɪ. 

ȿɧɢɫɟɣ ɧɚ ɨɫɧɨɜɟ ɫɨɛɫɬɜɟɧɧɵɯ ɫɛɨɪɨɜ ɢ ɫ ɩɪɢɜɥɟɱɟɧɢɟɦ ɮɨɧɞɨɜɵɯ 

ɦɚɬɟɪɢɚɥɨɜ. 

2. ɋɨɫɬɚɜɢɬɶ ɩɨ ɮɥɨɪɢɫɬɢɱɟɫɤɨɦɭ ɫɩɢɫɤɭ ɤɚɪɬɭ, ɩɨɤɚɡɵɜɚɸɳɭɸ ɦɟɫɬɚ ɫɛɨɪɨɜ 

ɦɚɤɪɨɮɢɬɨɜ, ɢ ɱɢɫɥɨ ɨɛɧɚɪɭɠɟɧɧɵɯ ɜ ɷɬɢɯ ɦɟɫɬɚɯ ɜɢɞɨɜ, ɱɬɨɛɵ ɨɰɟɧɢɬɶ 

ɫɬɟɩɟɧɶ ɢɡɭɱɟɧɧɨɫɬɢ ɮɥɨɪ ɪɚɡɧɵɯ ɭɱɚɫɬɤɨɜ ɛɚɫɫɟɣɧɚ ɫɪɟɞɧɟɝɨ ɬɟɱɟɧɢɹ ɪ. 

ȿɧɢɫɟɣ. 

3. ɉɪɨɜɟɫɬɢ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɣ, ɷɤɨɥɨɝɢɱɟɫɤɢɣ, ɯɨɪɨɥɨɝɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɮɥɨɪɵ 

ɦɚɤɪɨɮɢɬɨɜ ɛɚɫɫɟɣɧɚ ɫɪɟɞɧɟɝɨ ɬɟɱɟɧɢɹ ɪ. ȿɧɢɫɟɣ. 
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1. ɈȻɁɈɊ ɅɂɌȿɊȺɌɍɊɕ 

1.1. ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɢɫɫɥɟɞɨɜɚɧɢɹ ɮɥɨɪɵ ɦɚɤɪɨɮɢɬɨɜ 

ɋɨɨɛɳɟɫɬɜɚ ɦɚɤɪɨɮɢɬɨɜ, ɨɫɨɛɟɧɧɨ ɩɨɝɪɭɠɟɧɧɵɯ, ɨɤɚɡɵɜɚɸɬ ɰɟɥɵɣ 

ɫɩɟɤɬɪ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɜɨɞɨɺɦɵ ɢ ɜɨɞɨɬɨɤɢ. Ɉɧɢ ɨɤɚɡɵɜɚɸɬ 

ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɫɨɞɟɪɠɚɧɢɟ ɪɚɫɬɜɨɪɺɧɧɨɝɨ ɤɢɫɥɨɪɨɞɚ ɜ ɜɨɞɟ, ɜ ɢɯ 

ɩɪɢɫɭɬɫɬɜɢɢ ɨɬɦɟɱɟɧɨ ɢɧɬɟɧɫɢɜɧɨɟ ɨɤɢɫɥɟɧɢɟ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ, 

ɭɫɤɨɪɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɧɢɬɪɢɮɢɤɚɰɢɢ ɢ ɩɨɬɪɟɛɥɟɧɢɹ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ. ɉɪɢ 

ɬɨɤɟ ɜɨɞɵ ɫɤɜɨɡɶ ɝɭɫɬɵɟ ɡɚɪɨɫɥɢ ɦɚɤɪɨɮɢɬɨɜ ɩɪɨɢɫɯɨɞɢɬ ɦɟɯɚɧɢɱɟɫɤɚɹ 

ɮɢɥɶɬɪɚɰɢɹ ɪɚɡɧɨɝɨ ɪɨɞɚ ɜɡɜɟɫɟɣ, ɜɨɥɨɤɨɧ, ɤɨɥɥɨɢɞɨɜ ɢ ɬ.ɞ., ɚ ɪɚɫɬɜɨɪɟɧɧɵɟ 

ɜ ɜɨɞɟ ɜɟɳɟɫɬɜɚ ɩɨɝɥɨɳɚɸɬɫɹ ɢ ɩɪɨɯɨɞɹɬ ɩɪɨɰɟɫɫɵ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɜ 

ɪɚɫɬɢɬɟɥɶɧɵɯ ɬɤɚɧɹɯ, ɫ ɢɯ ɩɨɫɥɟɞɭɸɳɟɣ ɞɟɡɚɤɬɢɜɚɰɢɟɣ [33]. Ɇɚɤɪɨɮɢɬɵ 

ɚɤɬɢɜɧɨ ɭɱɚɫɬɜɭɸɬ ɜ ɫɚɦɨɨɱɢɳɟɧɢɢ ɷɤɨɫɢɫɬɟɦ ɨɬ ɡɚɝɪɹɡɧɢɬɟɥɟɣ 

ɚɧɬɪɨɩɨɝɟɧɧɨɣ ɩɪɢɪɨɞɵ, ɧɚɩɪɢɦɟɪ, ɬɚɤɢɯ ɤɚɤ ɩɟɫɬɢɰɢɞɵ [48], ɉɏȻ [27], 

ɧɟɮɬɟɩɪɨɞɭɤɬɵ [35], ɬɹɠɟɥɵɟ ɦɟɬɚɥɥɵ [47]. 

Ɇɚɤɪɨɮɢɬɵ ɦɨɝɭɬ ɹɜɥɹɬɶɫɹ ɬɟɫɬ-ɨɛɴɟɤɬɚɦɢ ɩɪɢ ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɢ 

ɜɨɞɨɺɦɨɜ, ɜ ɧɚɭɱɧɨɣ ɥɢɬɟɪɚɬɭɪɟ ɧɚɤɨɩɥɟɧ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɣ ɦɚɬɟɪɢɚɥ ɩɨ 

ɷɬɨɣ ɬɟɦɚɬɢɤɟ [44]. ɉɪɢɫɭɬɫɬɜɢɟ ɧɟɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥɺɧɧɵɯ ɜɢɞɨɜ 

ɢɧɞɢɤɚɬɨɪɨɜ ɭɤɚɡɵɜɚɟɬ ɧɚ ɬɚɤɢɟ ɩɚɪɚɦɟɬɪɵ ɜɨɞɨɺɦɚ ɤɚɤ ɫɨɥɺɧɨɫɬɶ, 

ɤɢɫɥɨɬɧɨɫɬɶ, ɫɨɞɟɪɠɚɧɢɟ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɧɚɥɢɱɢɟ 

ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɜɢɞɚ, ɚ ɬɚɤɠɟ ɟɝɨ ɫɬɟɩɟɧɢ. 

Ɏɨɧɬɢɧɚɥɢɫ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ (Fontinalis antipyretica) ɢ ɪɞɟɫɬ ɤɭɪɱɚɜɵɣ 

(Potamogeton crispus) ɪɚɡɜɢɜɚɸɬɫɹ ɜ ɦɟɡɨɷɜɬɪɨɮɧɨɣ ɢ ɞɨɫɬɚɬɨɱɧɨ ɱɢɫɬɨɣ 

ɜɨɞɟ, ɪɨɝɨɥɢɫɬɧɢɤ ɪɚɫɫɟɱɺɧɧɵɣ (Ceratophyllum demersum) – ɜ ɷɜɬɪɨɮɧɨɣ ɜɨɞɟ 

ɫɪɟɞɧɟɝɨ ɤɚɱɟɫɬɜɚ, ɚ ɭɪɭɬɶ ɤɨɥɨɫɢɫɬɚɹ (Myriophyllum spicatum) ɢ ɨɫɨɛɟɧɧɨ 

ɪɞɟɫɬ ɝɪɟɛɟɧɱɚɬɵɣ (Stuckenia pectinata) ɜɫɬɪɟɱɚɸɬɫɹ ɜ ɝɢɩɟɪɬɪɨɮɧɨɣ ɜɨɞɟ 

ɧɢɡɤɨɝɨ ɤɚɱɟɫɬɜɚ. ɑɚɫɬɭɯɚ ɩɨɞɨɪɨɠɧɚɹ (Alisma plantago-aquatica), ɯɜɨɳ 

ɪɟɱɧɨɣ (Equisetum fluviatile) ɢ ɷɥɨɞɟɹ ɤɚɧɚɞɫɤɚɹ (Elodea canadensis) 

ɫɢɝɧɚɥɢɡɢɪɭɸɬ ɨ ɩɪɢɫɭɬɫɬɜɢɢ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɪɚɫɬɜɨɪɺɧɧɵɯ ɜ ɜɨɞɟ 

ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ, ɱɬɨ ɦɨɠɟɬ ɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɬɶ ɨɛ ɢɯ ɩɨɫɬɭɩɥɟɧɢɢ ɫ 
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ɛɵɬɨɜɵɦɢ ɫɬɨɤɚɦɢ [4, 45]. Ɍɚɤɠɟ ɜɵɫɲɢɟ ɜɨɞɧɵɟ ɪɚɫɬɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ 

ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɜɵɹɜɥɟɧɢɹ  ɫɨɞɟɪɠɚɧɢɹ ɜ ɜɨɞɟ  ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɦɟɬɚɥɥɨɜ 

[26] ɢ ɪɚɞɢɨɧɭɤɥɢɞɨɜ [18]. ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɤɪɨɮɢɬɨɜ ɜ 

ɛɢɨɦɨɧɢɬɨɪɢɧɝɟ ɫɜɹɡɚɧɚ ɫ ɬɟɦ, ɱɬɨ ɨɧɢ ɹɜɥɹɸɬɫɹ ɧɟɨɬɴɟɦɥɟɦɵɦ ɡɜɟɧɨɦ 

ɧɚɤɨɩɥɟɧɢɹ ɯɢɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɜ ɜɨɞɧɵɯ ɷɤɨɫɢɫɬɟɦɚɯ. ɇɟɩɨɞɜɢɠɧɚɹ 

ɩɪɢɪɨɞɚ ɦɚɤɪɨɮɢɬɨɜ ɩɨɡɜɨɥɹɟɬ ɨɰɟɧɢɬɶ ɪɟɚɥɶɧɵɟ ɭɪɨɜɧɢ ɡɚɝɪɹɡɧɟɧɢɹ, 

ɩɪɢɫɭɬɫɬɜɭɸɳɢɟ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɢɯ ɩɪɨɢɡɪɚɫɬɚɧɢɹ [37]. Ɍɚɤ, ɦɚɤɪɨɮɢɬɵ ɪ. 

ȿɧɢɫɟɣ, ɩɪɨɢɡɪɚɫɬɚɸɳɢɟ ɜ ɡɨɧɟ ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ ɜɥɢɹɧɢɹ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ ɢ 

Ƚɨɪɧɨ-ɯɢɦɢɱɟɫɤɨɝɨ ɤɨɦɛɢɧɚɬɚ (ɬɟɪɪɢɬɨɪɢɹ ɁȺɌɈ ɝ. ɀɟɥɟɡɧɨɝɨɪɫɤ), 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɛɢɨɦɨɧɢɬɨɪɢɧɝɚ ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ, ɜ ɱɚɫɬɧɨɫɬɢ 

ɪɚɞɢɨɧɭɤɥɢɞɧɨɝɨ, ɡɚɝɪɹɡɧɟɧɢɹ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɪɟɤɢ [14]. 

Ƚɟɥɨɮɢɬɵ ɫ ɛɨɥɶɲɨɣ ɩɨɤɪɵɜɚɸɳɟɣ ɩɥɨɳɚɞɶɸ (ɪɨɝɨɡ, ɬɪɨɫɬɧɢɤ, ɫɭɫɚɤ 

ɢ ɞɪɭɝɢɟ) ɩɪɟɩɹɬɫɬɜɭɸɬ ɢɧɫɨɥɹɰɢɢ ɜɨɞɵ, ɜɦɟɫɬɟ ɫ ɬɟɦ ɩɨɝɥɨɳɚɹ ɛɢɨɝɟɧɧɵɟ 

ɷɥɟɦɟɧɬɵ, ɱɬɨ ɩɨɞɚɜɥɹɟɬ ɪɚɡɜɢɬɢɟ ɰɢɚɧɨɛɚɤɬɟɪɢɣ. ȼ ɡɚɪɨɫɥɹɯ ɦɚɤɪɨɮɢɬɨɜ, 

ɧɚɩɪɢɦɟɪ ɬɪɨɫɬɧɢɤɚ, ɬɚɤɠɟ ɧɚɛɥɸɞɚɟɬɫɹ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɟ ɜɨɞɵ ɨɬ 

ɩɚɬɨɝɟɧɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɡɚ ɫɱɺɬ ɜɵɞɟɥɟɧɢɹ ɪɚɫɬɟɧɢɹɦɢ ɛɢɨɥɨɝɢɱɟɫɤɢ 

ɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ – ɮɢɬɨɧɰɢɞɨɜ ɢ ɚɧɬɢɛɢɨɬɢɤɨɜ. ɂɧɚɹ ɮɭɧɤɰɢɹ ɜɵɫɲɢɯ 

ɜɨɞɧɵɯ ɪɚɫɬɟɧɢɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɨɡɞɚɧɢɢ ɠɢɡɧɟɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɞɥɹ 

ɞɪɭɝɢɯ ɨɪɝɚɧɢɡɦɨɜ. Ɍɚɤ, ɫɬɟɛɥɢ ɜɨɞɧɵɯ ɪɚɫɬɟɧɢɣ ɹɜɥɹɸɬɫɹ ɩɨɞɯɨɞɹɳɟɣ 

ɩɨɜɟɪɯɧɨɫɬɶɸ ɞɥɹ ɪɚɡɜɢɬɢɹ ɩɟɪɢɮɢɬɨɧɚ [33]. Ɇɚɤɪɨɮɢɬɵ ɫɩɨɫɨɛɫɬɜɭɸɬ 

ɫɨɯɪɚɧɟɧɢɸ ɛɢɨɪɚɡɧɨɨɛɪɚɡɢɹ ɬɚɤɠɟ ɜɨɞɧɵɯ ɧɚɫɟɤɨɦɵɯ [2] ɢ ɞɪɭɝɢɯ 

ɨɪɝɚɧɢɡɦɨɜ ɜ ɦɟɫɬɚɯ ɫɜɨɟɝɨ ɩɪɨɢɡɪɚɫɬɚɧɢɹ. Ɉɛɵɱɧɨ ɛɟɫɩɨɡɜɨɧɨɱɧɵɟ 

ɢɫɩɨɥɶɡɭɸɬ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶ ɤɚɤ ɫɭɛɫɬɪɚɬ ɞɥɹ ɨɬɤɥɚɞɤɢ ɹɢɰ, ɤɚɤ ɫɬɪɨɢɬɟɥɶɧɵɣ 

ɦɚɬɟɪɢɚɥ, ɢ ɜ ɤɚɱɟɫɬɜɟ ɭɛɟɠɢɳɟ ɨɬ ɯɢɳɧɢɤɨɜ, ɜ ɦɟɧɶɲɟɣ ɫɬɟɩɟɧɢ 

ɩɨɬɪɟɛɥɹɸɬ ɷɬɭ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶ ɜ ɩɢɳɭ. Ɍɚɤ ɤɚɤ ɜ ɜɨɞɨɟɦɚɯ ɥɢɫɬɶɹ ɢ ɫɬɟɛɥɢ 

ɦɚɤɪɨɮɢɬɨɜ ɮɨɪɦɢɪɭɸɬ ɦɧɨɝɨɹɪɭɫɧɨɫɬɶ ɛɢɨɰɟɧɨɡɚ, ɨɧɢ ɫɨɡɞɚɸɬ 

ɛɥɚɝɨɩɪɢɹɬɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɜɵɫɨɤɨɣ ɩɥɨɬɧɨɫɬɢ ɩɨɩɭɥɹɰɢɣ 

ɛɟɫɩɨɡɜɨɧɨɱɧɵɯ [30]. ɋɬɪɭɤɬɭɪɚ ɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ ɪɚɡɦɟɳɟɧɢɟ ɫɨɨɛɳɟɫɬɜ 

ɡɨɨɩɥɚɧɤɬɨɧɚ ɜ ɥɢɬɨɪɚɥɶɧɨɣ ɡɨɧɟ ɜɨɞɨɟɦɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ 

ɢɦɟɧɧɨ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɪɚɡɜɢɬɢɹ ɦɚɤɪɨɮɢɬɨɜ, ɚ ɬɚɤɠɟ ɢɯ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɦ 
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ɫɬɪɨɟɧɢɟɦ. Ƚɢɞɪɨɮɢɬɵ ɢ ɩɨɝɪɭɠɺɧɧɵɟ ɱɚɫɬɢ ɝɟɥɨɮɢɬɨɜ ɫ ɛɨɥɶɲɨɣ 

ɛɢɨɦɚɫɫɨɣ ɨɛɪɚɡɭɸɬ ɜɵɫɨɤɭɸ ɝɟɬɟɪɨɝɟɧɧɨɫɬɶ ɦɟɫɬɨɨɛɢɬɚɧɢɣ, ɱɬɨ ɜɵɡɵɜɚɟɬ 

ɭɜɟɥɢɱɟɧɢɟ ɪɚɡɧɨɨɛɪɚɡɢɹ ɢ ɩɥɨɬɧɨɫɬɢ ɡɨɨɩɥɚɧɤɬɨɧɚ. ȼɢɞɨɜɚɹ ɫɬɪɭɤɬɭɪɚ 

ɫɨɨɛɳɟɫɬɜ ɡɨɨɩɥɚɧɤɬɨɧɚ ɧɟɨɞɧɨɪɨɞɧɚ ɢ ɡɚɜɢɫɢɬ ɨɬ ɞɨɦɢɧɢɪɭɸɳɟɝɨ ɜɢɞɚ 

ɦɚɤɪɨɮɢɬɚ [20]. ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ ɨɛɢɥɢɟ ɢ ɧɟɨɞɧɨɪɨɞɧɨɫɬɶ ɮɚɭɧɢɫɬɢɱɟɫɤɨɝɨ 

ɫɨɫɬɚɜɚ ɜɨɞɧɵɯ ɛɟɫɩɨɡɜɨɧɨɱɧɵɯ, ɨɛɢɬɚɸɳɢɯ ɧɚ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɪɚɡɧɵɯ 

ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɝɪɭɩɩ, ɚ ɬɚɤɠɟ ɭɫɥɨɜɢɹ ɩɢɬɚɧɢɹ, ɫɟɡɨɧɧɚɹ ɞɢɧɚɦɢɤɚ ɢ 

ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɤɨɪɦɨɜɵɯ ɨɛɴɟɤɬɨɜ ɜ ɡɨɧɟ ɩɪɨɢɡɪɚɫɬɚɧɢɹ ɦɚɤɪɨɮɢɬɨɜ 

ɮɨɪɦɢɪɭɸɬ ɭ ɫɟɝɨɥɟɬɤɨɜ ɪɵɛ, ɢɫɩɨɥɶɡɭɸɳɢɯ ɡɚɪɨɫɥɢ ɜɵɫɲɟɣ ɜɨɞɧɨɣ 

ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɤɚɤ ɦɟɫɬɨ ɞɥɹ ɪɨɫɬɚ, ɛɥɚɝɨɩɪɢɹɬɧɵ ɬɪɨɮɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ [51]. 

Ɍɟɦ ɧɟ ɦɟɧɟɟ ɷɮɮɟɤɬ, ɤɨɬɨɪɵɣ ɦɚɤɪɨɮɢɬɵ ɨɤɚɡɵɜɚɸɬ ɧɚ ɩɪɨɱɢɟ ɜɨɞɧɵɟ 

ɨɪɝɚɧɢɡɦɵ, ɜ ɱɚɫɬɧɨɫɬɢ ɧɚ ɡɨɨɩɥɚɧɤɬɨɧ, ɦɨɠɟɬ ɛɵɬɶ ɧɟɝɚɬɢɜɧɵɦ. 

Ɂɚɮɢɤɫɢɪɨɜɚɧɨ ɥɟɬɚɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɟɤɨɬɨɪɵɯ ɦɚɤɪɨɮɢɬɨɜ ɧɚ ɬɚɤɢɟ 

ɝɪɭɩɩɵ ɤɚɤ ɮɢɬɨɩɥɚɧɤɬɨɧ, ɤɨɥɨɜɪɚɬɤɢ ɢ ɥɢɱɢɧɤɢ ɞɜɭɤɪɵɥɵɯ. ȼ ɱɚɫɬɧɨɫɬɢ, 

ɭɪɭɬɶ ɤɨɥɨɫɢɫɬɚɹ (Myriophyllum spicatum) ɨɤɚɡɵɜɚɟɬ ɫɢɥɶɧɨɟ ɧɟɝɚɬɢɜɧɨɟ 

ɜɥɢɹɧɢɟ ɤɚɤ ɧɚ ɮɢɬɨɩɥɚɧɤɬɨɧ, ɬɚɤ ɢ ɧɚ ɠɢɜɨɬɧɵɯ, ɢ ɧɚ ɞɪɭɝɢɟ ɦɚɤɪɨɮɢɬɵ [9]. 

Ɍɚɤ ɠɟ ɧɟɫɦɨɬɪɹ ɧɚ ɨɩɢɫɚɧɧɵɟ ɜɵɲɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɞɥɹ ɦɨɥɨɞɢ ɪɵɛ, ɤɨɬɨɪɵɟ 

ɞɚɸɬ ɦɚɤɪɨɮɢɬɵ, ɢ ɢɯ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɜɥɢɹɧɢɹ ɧɚ ɪɵɛɨɩɪɨɞɭɤɬɢɜɧɨɫɬɶ 

ɜɨɞɨɺɦɨɜ, ɢɦɟɸɬɫɹ ɞɚɧɧɵɟ, ɱɬɨ ɫɢɥɶɧɨɟ ɡɚɪɚɫɬɚɧɢɟ ɧɟɪɟɫɬɢɥɢɳ 

ɦɚɤɪɨɮɢɬɚɦɢ ɫɩɨɫɨɛɧɨ ɨɤɚɡɚɬɶ ɧɟɝɚɬɢɜɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɟɫɬɟɫɬɜɟɧɧɨɟ 

ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɨ ɪɵɛ [53]. 

ɇɟ ɦɟɧɟɟ ɜɚɠɧɚ ɪɨɥɶ ɦɚɤɪɨɮɢɬɨɜ ɢ ɜ ɝɥɨɛɚɥɶɧɵɯ ɝɟɨɯɢɦɢɱɟɫɤɢɯ 

ɩɪɨɰɟɫɫɚɯ. Ʉɚɤ ɢ ɞɪɭɝɢɟ ɪɚɫɬɟɧɢɹ, ɦɚɤɪɨɮɢɬɵ ɭɱɚɫɬɜɭɸɬ ɜ ɝɥɨɛɚɥɶɧɨɦ 

ɤɪɭɝɨɜɨɪɨɬɟ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ [38]. Ɍɚɤ ɦɧɨɝɢɟ ɦɟɬɚɧɨɬɪɨɮɵ 

ɚɫɫɨɰɢɢɪɨɜɚɧɵ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ ɜɵɫɲɢɯ ɜɨɞɧɵɯ ɪɚɫɬɟɧɢɣ, ɢ ɩɨɬɪɟɛɥɟɧɢɟ 

ɦɟɬɚɧɚ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɦɚɤɪɨɮɢɬɨɜ ɩɪɨɢɫɯɨɞɢɬ ɛɵɫɬɪɟɟ, ɱɟɦ ɩɪɢ ɚɧɚɥɨɝɢɱɧɵɯ 

ɭɫɥɨɜɢɹɯ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɜɨɞɨɪɨɫɥɟɣ ɢ ɧɚɡɟɦɧɵɯ ɪɚɫɬɟɧɢɣ [12]. Ɍɚɤɠɟ ɜɵɫɲɢɟ 

ɜɨɞɧɵɟ ɪɚɫɬɟɧɢɹ ɹɜɥɹɸɬɫɹ ɩɪɨɞɭɰɟɧɬɚɦɢ. Ɉɫɨɛɟɧɧɨ ɷɬɨ ɤɚɫɚɟɬɫɹ ɪɞɟɫɬɨɜ 

(ɪɨɞ Potamogeton) ɜ ɦɟɫɬɚɯ ɩɥɺɫɨɜ ɢ ɩɟɪɟɤɚɬɨɜ, ɝɞɟ ɧɚɛɥɸɞɚɸɬɫɹ 

ɛɥɚɝɨɩɪɢɹɬɧɵɟ ɞɥɹ ɧɢɯ ɭɫɥɨɜɢɹ – ɤɚɦɟɧɢɫɬɵɣ ɢɥɢ ɝɥɢɧɢɫɬɵɣ ɝɪɭɧɬ, 
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ɫɪɟɞɧɟɦɢɧɟɪɚɥɢɡɨɜɚɧɧɚɹ ɜɨɞɚ. Ʉ ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɦ ɜ ɩɪɨɞɭɤɰɢɨɧɧɨɦ ɩɥɚɧɟ 

ɨɬɧɨɫɹɬ ɪɞɟɫɬ ɡɥɚɤɨɜɵɣ (Potamogeton gramineus), ɪɞɟɫɬ ɛɥɟɫɬɹɳɢɣ 

(Potamogeton lucens), ɪɞɟɫɬ ɩɥɚɜɚɸɳɢɣ (Potamogeton natans) ɢ ɧɟɤɨɬɨɪɵɟ 

ɢɧɵɟ ɜɢɞɵ. Ɂɚɪɨɫɥɢ ɦɚɤɪɨɮɢɬɨɜ ɫɩɨɫɨɛɧɵ ɫɢɥɶɧɨ ɢɡɦɟɧɹɬɶ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɟ 

ɩɚɪɚɦɟɬɪɵ ɜɨɞɨɬɨɤɚ: ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɠɚɬɶ ɫɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ, ɭɫɢɥɢɜɚɬɶ 

ɚɤɤɭɦɭɥɹɰɢɸ ɞɟɬɪɢɬɚ ɢ ɚɥɥɸɜɢɹ, ɭɯɭɞɲɚɬɶ ɨɫɜɟɳɺɧɧɨɫɬɶ ɩɪɢɞɨɧɧɨɝɨ ɫɥɨɹ, 

ɢ ɝɢɞɪɨɯɢɦɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ: ɩɨɜɵɲɚɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɢ pH, ɤɨɥɟɛɚɬɶ 

ɡɧɚɱɟɧɢɹ ɭɪɨɜɧɹ ɤɢɫɥɨɪɨɞɚ ɢ ɬɚɤ ɞɚɥɟɟ [17]. ȼɚɠɧɚ ɪɨɥɶ ɪɞɟɫɬɨɜ ɢ ɞɪɭɝɢɯ 

ɦɚɤɪɨɮɢɬɨɜ ɜ ɨɛɪɚɡɨɜɚɧɢɢ ɫɨɜɪɟɦɟɧɧɵɯ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɯ ɤɚɪɛɨɧɚɬɧɵɯ 

ɨɫɚɞɤɨɜ ɩɭɬɺɦ ɤɚɪɛɨɧɚɬ-ɨɫɚɠɞɟɧɢɹ ɜ ɯɨɥɨɞɧɨɣ ɩɪɟɫɧɨɣ ɜɨɞɟ [29]. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɦɚɤɪɨɮɢɬɵ ɢɝɪɚɸɬ ɜɚɠɧɭɸ ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɪɨɥɶ ɜ 

ɜɨɞɨɺɦɚɯ, ɨɤɚɡɵɜɚɹ ɜɥɢɹɧɢɟ ɧɚ ɜɫɟ ɚɫɩɟɤɬɵ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɜɨɞɧɵɯ 

ɷɤɨɫɢɫɬɟɦ. 

1.2. ɉɨɞɯɨɞɵ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɫɬɪɭɤɬɭɪɵ ɮɥɨɪɵ ɦɚɤɪɨɮɢɬɨɜ 

ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɫɬɪɭɤɬɭɪɵ ɜɨɞɧɨɣ ɮɥɨɪɵ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɬɨ, 

ɪɚɫɬɟɧɢɹ ɤɚɤɢɯ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɝɪɭɩɩ ɜ ɧɟɺ ɜɯɨɞɹɬ. ɗɬɨ ɩɪɟɠɞɟ ɜɫɟɝɨ 

ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɤɨɪɪɟɤɬɧɨɝɨ ɫɨɩɨɫɬɚɜɥɟɧɢɹ ɪɚɡɧɵɯ ɮɥɨɪɢɫɬɢɱɟɫɤɢɯ 

ɫɩɟɤɬɪɨɜ. ȼ ɝɢɞɪɨɛɨɬɚɧɢɤɟ ɢɦɟɟɬɫɹ ɦɧɨɠɟɫɬɜɨ ɩɨɞɯɨɞɨɜ ɩɨ ɷɤɨɥɨɝɢɱɟɫɤɨɣ 

ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɦɚɤɪɨɮɢɬɨɜ. 

Ɉɫɧɨɜɵɜɚɹɫɶ ɧɚ ɦɟɫɬɨɨɛɢɬɚɧɢɹɯ, ɨɫɨɛɟɧɧɨɫɬɹɯ ɦɨɪɮɨɥɨɝɢɢ ɢ 

ɮɢɡɢɨɥɨɝɢɢ ɪɚɫɬɟɧɢɣ, ɢɯ ɨɬɧɨɲɟɧɢɢ ɤ ɤɨɧɤɪɟɬɧɨɦɭ ɮɚɤɬɨɪɭ, ɜ ɮɢɬɨɷɤɨɥɨɝɢɢ 

ɩɪɢɧɹɬɨ ɜɵɞɟɥɹɬɶ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɝɪɭɩɩɵ. [56]. ɋɭɳɟɫɬɜɭɸɬ ɪɚɡɥɢɱɧɵɟ 

ɩɨɞɯɨɞɵ ɤ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɜɨɞɧɵɯ ɪɚɫɬɟɧɢɣ. Ɍɚɤ ɢɥɢ ɢɧɚɱɟ, 

ɜɫɟ ɨɧɢ ɫɜɨɞɹɬɫɹ ɤ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɪɚɫɬɟɧɢɣ ɩɨ ɫɬɟɩɟɧɢ ɫɜɹɡɢ ɦɟɠɞɭ 

ɦɚɤɪɨɮɢɬɨɦ ɢ ɜɨɞɧɨɣ ɫɪɟɞɨɣ, ɜɨɡɞɭɯɨɦ, ɝɪɭɧɬɨɦ. Ɉɛɵɱɧɨ ɚɜɬɨɪɵ ɜɵɞɟɥɹɸɬ 

ɢɫɬɢɧɧɨ-ɜɨɞɧɵɟ ɪɚɫɬɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɨɥɧɨɫɬɶɸ ɩɨɝɪɭɠɟɧɵ ɜ ɜɨɞɭ, ɢ ɜɟɫɶ ɰɢɤɥ 

ɪɚɡɜɢɬɢɹ ɤɨɬɨɪɵɯ ɩɪɨɯɨɞɢɬ ɜ ɜɨɞɟ (ɤɚɤ ɩɪɚɜɢɥɨ ɢɯ ɧɚɡɵɜɚɸɬ ɝɢɞɪɨɮɢɬɚɦɢ, 

ɯɨɬɹ ɜ ɪɹɞɟ ɤɥɚɫɫɢɮɢɤɚɰɢɣ ɷɬɨɦɭ ɬɟɪɦɢɧɭ ɞɚɺɬɫɹ ɞɪɭɝɨɟ ɡɧɚɱɟɧɢɟ), ɢ 

ɪɚɫɬɟɧɢɹ, ɤɨɬɨɪɵɟ ɧɟ ɫɬɨɥɶ ɨɛɥɢɝɚɬɧɨ ɫɜɹɡɚɧɧɵ ɫ ɜɨɞɧɨɣ ɫɪɟɞɨɣ (ɱɚɫɬɨ 
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ɢɦɟɧɭɟɦɵɟ ɝɟɥɨɮɢɬɚɦɢ, ɝɢɞɚɬɨɮɢɬɚɦɢ, ɝɢɝɪɨɮɢɬɚɦɢ ɢ ɬ.ɞ.). Ɋɚɡɭɦɟɟɬɫɹ, ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɦɟɠɞɭ ɷɬɢɦɢ ɝɪɭɩɩɚɦɢ ɫɭɳɟɫɬɜɭɟɬ 

ɦɧɨɠɟɫɬɜɨ ɩɟɪɟɯɨɞɧɵɯ ɝɪɭɩɩ, ɚ ɫɚɦɢ ɝɪɭɩɩɵ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ 

ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɩɨɞɝɪɭɩɩɵ ɢ ɬ.ɞ. Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɪɚɫɬɭɳɢɟ ɜ ɜɨɞɟ ɪɚɫɬɟɧɢɹ 

ɱɚɫɬɨ ɪɚɡɞɟɥɹɸɬ ɧɚ ɭɤɨɪɟɧɹɸɳɢɟɫɹ ɢ ɧɟ ɭɤɨɪɟɧɹɸɳɢɟɫɹ, ɚ ɩɪɢɛɪɟɠɧɵɟ 

ɪɚɫɬɟɧɢɹ ɧɚ ɧɢɡɤɨɬɪɚɜɧɵɟ ɢ ɜɵɫɨɤɨɬɪɚɜɧɵɟ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɬɚɤɢɦɢ 

ɤɥɚɫɫɢɮɢɤɚɰɢɹɦɢ ɞɚɥɟɤɨ ɧɟ ɢɫɱɟɪɩɵɜɚɟɬɫɹ ɢɯ ɪɚɡɧɨɨɛɪɚɡɢɟ. ɋɭɳɟɫɬɜɭɟɬ 

ɦɧɨɝɨ ɪɚɡɥɢɱɧɵɯ ɩɨɞɯɨɞɨɜ, ɫɨɱɟɬɚɸɳɢɯ ɜ ɫɟɛɟ ɬɟ ɢɥɢ ɢɧɵɟ ɷɥɟɦɟɧɬɵ 

ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɤɥɚɫɫɢɮɢɤɚɰɢɣ. ɇɚɩɪɢɦɟɪ, ɱɚɫɬɧɵɣ ɫɥɭɱɚɣ ɬɚɤɨɝɨ ɩɨɞɯɨɞɚ – 

ɷɬɨ ɨɛɨɡɧɚɱɟɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɝɪɭɩɩɵ ɜɨɞɧɵɯ ɪɚɫɬɟɧɢɣ ɢɦɟɧɟɦ ɨɞɧɨɝɨ ɢɡ 

ɟɺ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ [39]. 

ȼɚɠɧɵɦ ɩɨɧɹɬɢɟɦ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɫɬɪɭɤɬɭɪɵ ɜɨɞɧɨɣ ɮɥɨɪɵ ɹɜɥɹɟɬɫɹ 

«ɜɨɞɧɨɟ ɹɞɪɨ ɮɥɨɪɵ». ȼ ɜɨɞɧɨɟ ɹɞɪɨ ɮɥɨɪɵ ɜɤɥɸɱɚɸɬɫɹ ɜɢɞɵ ɢɫɬɢɧɧɨ- 

ɜɨɞɧɵɯ ɢ ɡɟɦɧɨɜɨɞɧɵɯ ɪɚɫɬɟɧɢɣ. ɂɫɬɢɧɧɨ-ɜɨɞɧɵɦɢ ɪɚɫɬɟɧɢɹɦɢ ɜ ɞɚɧɧɨɦ 

ɫɥɭɱɚɟ ɫɱɢɬɚɸɬɫɹ ɦɚɤɪɨɮɢɬɵ, ɜɟɫɶ ɨɧɬɨɝɟɧɟɡ ɤɨɬɨɪɵɯ ɩɪɨɯɨɞɢɬ 

ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɜ ɜɨɞɧɨɣ ɫɪɟɞɟ. ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ ɧɟ ɢɫɬɢɧɧɨ-ɜɨɞɧɵɟ ɪɚɫɬɟɧɢɹ 

ɧɟ ɫɩɨɫɨɛɧɵ ɤ ɬɚɤɨɦɭ, ɢ ɢɯ ɜɟɝɟɬɚɬɢɜɧɵɟ ɱɚɫɬɢɱɧɨ ɢɥɢ ɩɨɥɧɨɫɬɶɸ ɧɚɯɨɞɹɬɫɹ 

ɜ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɟ. Ɂɟɦɧɨɜɨɞɧɵɦɢ ɪɚɫɬɟɧɢɹɦɢ ɧɚɡɵɜɚɸɬɫɹ ɬɟ ɜɢɞɵ, 

ɨɧɬɨɝɟɧɟɡ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɩɪɨɬɟɤɚɬɶ ɤɚɤ ɩɨ ɬɢɩɭ ɜɨɞɧɵɯ ɪɚɫɬɟɧɢɣ, ɬɚɤ ɢ ɩɨ 

ɬɢɩɭ ɧɚɡɟɦɧɵɯ (ɬɚɤɨɜɵɦ, ɧɚɩɪɢɦɟɪ, ɹɜɥɹɟɬɫɹ ɝɨɪɟɰ ɡɟɦɧɨɜɨɞɧɵɣ (Persicaria 

amphibia)). ɉɨɷɬɨɦɭ, ɱɬɨɛɵ ɫɪɚɜɧɟɧɢɟ ɜɵɛɨɪɨɤ ɪɚɡɧɵɯ ɚɜɬɨɪɨɜ ɢ/ɢɥɢ 

ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɛɵɥɨ ɤɨɪɪɟɤɬɧɨ, ɧɟɨɛɯɨɞɢɦɨ ɱɺɬɤɨ ɪɚɡɞɟɥɹɬɶ 

ɝɪɭɩɩɵ, ɱɬɨɛɵ ɱɢɫɥɨ ɜɢɞɨɜ, ɤɨɬɨɪɵɟ ɧɟɥɶɡɹ ɭɜɟɪɟɧɧɨ ɨɬɧɟɫɬɢ ɤ ɬɨɣ ɢɥɢ ɢɧɨɣ 

ɝɪɭɩɩɟ, ɛɵɥɨ ɦɢɧɢɦɚɥɶɧɵɦ. ȼ ɱɚɫɬɧɨɫɬɢ, ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜɜɟɞɟɧɢɹ ɬɟɪɦɢɧɚ 

«ɜɨɞɧɨɟ ɹɞɪɨ ɮɥɨɪɵ» ɜ ɫɪɚɜɧɢɬɟɥɶɧɭɸ ɮɥɨɪɢɫɬɢɤɭ ɛɵɥɚ ɫɜɹɡɚɧɚ ɫ ɬɟɦ, ɱɬɨ 

ɪɚɡɧɵɦɢ ɢɫɫɥɟɞɨɜɚɬɟɥɹɦɢ ɜ ɜɨɞɧɭɸ ɮɥɨɪɭ ɜɤɥɸɱɚɥɨɫɶ ɪɚɡɧɨɟ ɱɢɫɥɨ ɜɢɞɨɜ. 

ɉɨɫɤɨɥɶɤɭ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɞɨɥɢ ɩɪɢɛɪɟɠɧɨ-ɜɨɞɧɵɯ ɪɚɫɬɟɧɢɣ ɨɫɧɨɜɧɵɟ 

ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɫɪɚɜɧɢɬɟɥɶɧɨ ɮɥɨɪɢɫɬɢɱɟɫɤɢɯ ɪɚɛɨɬɚɯ ɩɨɤɚɡɚɬɟɥɢ 

ɢɡɦɟɧɹɥɢɫɶ, ɰɢɮɪɵ, ɩɨɥɭɱɟɧɧɵɟ ɪɚɡɧɵɦɢ ɢɫɫɥɟɞɨɜɚɬɟɥɹɦɢ, ɱɚɫɬɨ 

ɩɟɪɟɫɬɚɜɚɥɢ   ɛɵɬɶ   ɤɨɪɪɟɤɬɧɨ   ɫɨɩɨɫɬɚɜɢɦɵɦɢ.   ȼɚɠɧɨ   ɩɨɞɱɟɪɤɧɭɬɶ,   ɱɬɨ 
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ɪɚɡɞɟɥɟɧɢɟ ɪɚɫɬɟɧɢɣ ɩɨ ɪɚɡɧɵɦ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɝɪɭɩɩɚɦ ɜɫɟɝɞɚ ɧɨɫɢɬ 

ɭɫɥɨɜɧɵɣ ɯɚɪɚɤɬɟɪ, ɩɨɞɬɜɟɪɠɞɟɧɢɟ ɱɟɦɭ ɦɨɠɧɨ ɧɚɣɬɢ ɜ ɤɨɥɢɱɟɫɬɜɟ 

ɤɥɚɫɫɢɮɢɤɚɰɢɣ, ɜɵɞɟɥɟɧɢɢ ɩɨɞɝɪɭɩɩ ɢ ɩɪɨɱɟɦ [58]. 

1.3. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɦɚɤɪɨɮɢɬɨɜ ɜ ɪɟɤɟ ȿɧɢɫɟɣ 

ȿɧɢɫɟɣ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɤɪɭɩɧɟɣɲɢɯ ɪɟɤ ɡɟɦɧɨɝɨ ɲɚɪɚ, ɞɥɢɧɚ 

ɜɨɞɨɫɬɨɤɚ ɨɬ ɦɟɫɬɚ ɫɥɢɹɧɢɹ Ɇɚɥɨɝɨ ȿɧɢɫɟɹ ɢ Ȼɨɥɶɲɨɝɨ ȿɧɢɫɟɹ ɞɨ ɭɫɬɶɹ ɜ 

Ʉɚɪɫɤɨɦ ɦɨɪɟ ɩɨ ɞɚɧɧɵɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɜɨɞɧɨɝɨ ɪɟɟɫɬɪɚ ɫɨɫɬɚɜɥɹɟɬ 3487 

ɤɦ. ɉɥɨɳɚɞɶ ɜɨɞɨɫɛɨɪɧɨɣ ɩɥɨɳɚɞɢ ɪɟɤɢ (ɛɚɫɫɟɣɧɚ) ɨɤɨɥɨ 2580000 ɤɦ². 

ɋɪɟɞɧɢɣ ɛɚɫɫɟɣɧ ɪɟɤɢ ɩɪɟɞɫɬɚɜɥɟɧ ɨɫɧɨɜɧɵɦ ɬɟɱɟɧɢɟɦ ȿɧɢɫɟɣ ɨɬ 

Ʉɪɚɫɧɨɹɪɫɤɨɣ Ƚɗɋ ɞɨ ɜɩɚɞɟɧɢɹ ɜ ɧɟɝɨ ɪɟɤɢ Ⱥɧɝɚɪɚ ɨɤɨɥɨ ɩɨɫɺɥɤɚ ɋɬɪɟɥɤɚ 

ɩɪɨɬɹɠɺɧɧɨɫɬɶɸ 364 ɤɦ, ɚ ɬɚɤɠɟ ɜɫɟɦɢ ɜɨɞɧɵɦɢ ɨɛɴɟɤɬɚɦɢ, 

ɪɚɫɩɨɥɚɝɚɸɳɢɦɢɫɹ ɧɚ ɟɝɨ ɜɨɞɨɫɛɨɪɧɨɣ ɩɥɨɳɚɞɢ. Ɉɫɧɨɜɧɵɟ ɩɪɢɬɨɤɢ ɪ. 

ȿɧɢɫɟɣ ɧɚ ɷɬɨɦ ɭɱɚɫɬɤɟ: ɪ. Ɇɚɧɚ (2488 ɤɦ ɨɬ ɭɫɬɶɹ) ɢ ɪ. Ʉɚɧ (2356 ɤɦ ɨɬ 

ɭɫɬɶɹ), ɚ ɬɚɤɠɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɚɦɚ ɪɟɤɚ Ⱥɧɝɚɪɚ, ɤɪɭɩɧɟɣɲɢɦɢ ɩɪɢɬɨɤɚɦɢ 

ɤɨɬɨɪɨɣ ɹɜɥɹɸɬɫɹ: ɪ. Ɍɚɫɟɟɜɚ ɢ ɪ. ɂɥɢɦ. 

ɋɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɧɚ ɨɫɧɨɜɧɨɦ ɪɭɫɥɟ ɪɟɤɢ ȿɧɢɫɟɣ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 5 

ɤɦ/ɱ ɧɚ ɫɩɨɤɨɣɧɵɯ, ɝɥɭɛɨɤɨɜɨɞɧɵɯ ɢ ɲɢɪɨɤɢɯ ɭɱɚɫɬɤɚɯ. ɇɚ ɩɟɪɟɤɚɬɚɯ ɠɟ 

ɫɤɨɪɨɫɬɶ ɜɨɡɪɚɫɬɚɟɬ ɩɪɢɦɟɪɧɨ ɞɨ 10 ɤɦ/ɱ, ɢ ɦɨɠɟɬ ɫɨɫɬɚɜɥɹɬɶ 18 ɤɦ/ɱ ɧɚ 

ɩɨɪɨɝɚɯ. ɋɤɨɪɨɫɬɧɨɣ ɪɟɠɢɦ ɪɟɤɢ ɫɢɥɶɧɨ ɡɚɜɢɫɢɬ ɪɟɠɢɦɚ ɭɪɨɜɧɹ ɜɨɞɵ, 

ɫɜɹɡɚɧɧɨɝɨ ɫ ɪɟɫɭɪɫɚɦɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɪɚɛɨɬɨɣ 

Ʉɪɚɫɧɨɹɪɫɤɨɣ Ƚɗɋ, ɩɪɢ ɫɩɭɫɤɟ ɜɨɞɵ ɫɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɧɚ ɩɥɺɫɨɜɵɯ ɭɱɚɫɬɤɚɯ 

ɫɩɨɫɨɛɧɚ ɡɧɚɱɢɬɟɥɶɧɨ ɜɨɡɪɚɫɬɚɬɶ. ɋɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬ 

ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɜ ɚɤɜɚɬɨɪɢɢ ɪ. ȿɧɢɫɟɣ, ɫɬɟɩɟɧɶ ɟɺ ɚɷɪɚɰɢɢ, 

ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɯɚɪɚɤɬɟɪ ɪɚɡɜɢɬɢɹ ɜɨɞɧɵɯ ɨɪɝɚɧɢɡɦɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ 

ɦɚɤɪɨɮɢɬɨɜ, ɦɧɨɝɢɟ ɜɢɞɵ ɤɨɬɨɪɵɯ ɩɪɟɞɩɨɱɢɬɚɸɬ ɨɩɪɟɞɟɥɺɧɧɵɣ ɫɤɨɪɨɫɬɧɨɣ, 

ɬɟɦɩɟɪɚɬɭɪɧɵɣ, ɤɢɫɥɨɪɨɞɧɵɣ ɪɟɠɢɦɵ. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɥɨɹ ɜɨɞɵ ȿɧɢɫɟɹ ɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ 

ɭɱɚɫɬɤɟ ɜ ɢɸɥɟ-ɚɜɝɭɫɬɟ ɫɬɚɧɨɜɢɬɫɹ ɦɚɤɫɢɦɚɥɶɧɨɣ, ɢ ɧɟ ɩɪɟɜɵɲɚɟɬ 18°ɋ. ȼ 

ɫɥɟɞɫɬɜɢɢ ɜɵɫɨɤɢɯ ɫɤɨɪɨɫɬɟɣ ɬɟɱɟɧɢɹ ɜɨɞɵ, ɩɪɢɜɨɞɹɳɢɯ ɤ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɢ 

ɬɭɪɛɭɥɟɧɬɧɨɝɨ ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɩɨɬɨɤɚ ɧɚ ɜɫɟɦ ɟɝɨ ɩɪɨɬɹɠɟɧɢɢ ɜ ɮɚɪɜɚɬɟɪɟ 
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ɩɨɬɨɤɚ ɧɚɛɥɸɞɚɟɬɫɹ ɫɬɪɨɝɚɹ ɝɨɦɨɬɟɪɦɢɹ ɜɨɞɧɨɣ ɦɚɫɫɵ. ȼ ɧɟɤɨɬɨɪɵɯ 

ɩɪɢɛɪɟɠɧɵɯ ɦɟɫɬɚɯ, ɬɚɤɢɯ ɤɚɤ ɤɭɪɶɢ ɢ ɡɚɥɢɜɵ, ɡɚɧɢɦɚɸɳɢɯ ɧɟɡɧɚɱɢɬɟɥɶɧɭɸ 

ɩɥɨɳɚɞɶ (ɞɨ 0,2 % ɚɤɜɚɬɨɪɢɢ), ɜɨɡɦɨɠɧɚ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɜɨɞɧɨɣ 

ɦɚɫɫɵ. ȼɨɡɜɟɞɟɧɢɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɩɪɢɜɟɥɨ ɤ ɡɧɚɱɢɬɟɥɶɧɨɦɭ 

ɢɡɦɟɧɟɧɢɸ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɪ. ȿɧɢɫɟɣ [14, 21]. ȼ ɰɟɥɨɦ ɤɥɢɦɚɬ 

ɛɚɫɫɟɣɧɚ ɫɪɟɞɧɟɝɨ ɬɟɱɟɧɢɹ ɪɟɤɢ ȿɧɢɫɟɣ ɹɜɥɹɟɬɫɹ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɦ. 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɦɚɤɪɨɮɢɬɨɜ ɜ ɬɟɱɟɧɢɢ ɪɟɤɢ ɡɚɜɢɫɢɬ ɨɬ ɦɧɨɠɟɫɬɜɚ 

ɮɚɤɬɨɪɨɜ, ɬɚɤɢɯ ɤɚɤ: ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɪɚɫɬɟɧɢɹ, ɟɝɨ 

ɫɩɨɫɨɛɧɨɫɬɶ ɜɵɠɢɜɚɬɶ ɜ ɦɟɫɬɧɨɣ ɫɪɟɞɟ, ɢ ɢɫɬɨɪɢɹ ɪɚɫɫɟɥɟɧɢɹ ɜɢɞɚ. Ɍɚɤɢɦ 

ɨɛɪɚɡɨɦ, ɜɢɞ ɞɨɥɠɟɧ ɛɵɬɶ ɜ ɫɨɫɬɨɹɧɢɢ ɡɚɫɟɥɢɬɶɫɹ, ɜɵɠɢɬɶ, ɪɚɫɬɢ ɢ 

ɪɚɡɦɧɨɠɚɬɶɫɹ ɜ ɩɪɟɨɛɥɚɞɚɸɳɢɯ ɭɫɥɨɜɢɹɯ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɱɬɨɛɵ ɛɵɬɶ 

ɭɫɬɨɣɱɢɜɵɦ ɜ ɨɩɪɟɞɟɥɺɧɧɨɦ ɦɟɫɬɟ ɬɟɱɟɧɢɹ [1]. 

Ʉɥɸɱɟɜɵɦ ɩɚɪɚɦɟɬɪɨɦ, ɤɨɧɬɪɨɥɢɪɭɸɳɢɦ ɪɨɫɬ ɪɚɫɬɟɧɢɣ ɜ ɩɪɢɛɪɟɠɧɨɣ 

ɡɨɧɟ ȿɧɢɫɟɹ, ɹɜɥɹɟɬɫɹ ɝɥɭɛɢɧɚ. Ɇɚɤɪɨɮɢɬɧɚɹ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶ ɱɟɬɤɨ 

ɪɚɡɞɟɥɹɟɬɫɹ ɩɨ ɜɢɞɨɜɨɦɭ ɫɨɫɬɚɜɭ ɧɚ ɦɟɥɤɨɜɨɞɧɭɸ ɢ ɝɥɭɛɨɤɨɜɨɞɧɭɸ. Ʉɚɤ 

ɩɪɚɜɢɥɨ ɝɪɚɧɢɰɭ ɦɟɠɞɭ ɧɢɦɢ ɩɪɨɜɨɞɹɬ ɧɚ ɭɪɨɜɧɟ ɝɥɭɛɢɧɵ ɨɞɢɧ ɦɟɬɪ. 

Ɂɚɪɨɫɥɢ ɧɟ ɩɨɝɪɭɠɺɧɧɵɯ ɦɚɤɪɨɮɢɬɨɜ ɫɨɫɪɟɞɨɬɨɱɟɧɵ ɜ ɨɫɧɨɜɧɨɦ ɢɦɟɧɧɨ ɧɚ 

ɦɟɥɤɨɜɨɞɧɵɯ ɭɱɚɫɬɤɚɯ: ɜɛɥɢɡɢ ɨɫɬɪɨɜɨɜ, ɜ ɫɬɚɪɢɰɚɯ, ɩɪɨɬɨɤɚɯ. Ɋɨɫɬ ɠɟ 

ɩɨɝɪɭɠɺɧɧɵɯ ɦɚɤɪɨɮɢɬɨɜ ɥɢɦɢɬɢɪɨɜɚɧ ɧɚɩɪɨɬɢɜ, ɧɢɡɤɢɦ ɭɪɨɜɧɟɦ ɜɨɞɵ. ȼ 

ɰɟɥɨɦ ɜɵɫɲɢɟ ɜɨɞɧɵɟ ɪɚɫɬɟɧɢɹ ɫɪɟɞɧɟɝɨ ɬɟɱɟɧɢɹ ɪɟɤɢ ȿɧɢɫɟɣ ɪɚɡɜɢɬɵ 

ɫɥɚɛɨ, ɧɟ ɨɛɪɚɡɭɸɬ ɡɧɚɱɢɬɟɥɶɧɵɯ ɡɚɪɨɫɥɟɣ, ɧɟ ɡɚɧɢɦɚɸɬ ɛɨɥɶɲɢɯ 

ɬɟɪɪɢɬɨɪɢɣ. ɗɬɨ ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ ɤɚɤ ɪɚɡ ɪɟɞɤɨɣ ɜɫɬɪɟɱɚɟɦɨɫɬɶ ɦɟɥɤɨɜɨɞɧɵɯ 

ɭɱɚɫɬɤɨɜ ɜɞɨɥɶ ɪɭɫɥɚ, ɛɨɥɶɲɢɦɢ ɤɨɥɟɛɚɧɢɹɦɢ ɭɪɨɜɧɹ ɜɨɞɵ. Ɍɚɤɠɟ 

ɨɫɟɞɚɸɳɢɣ ɥɺɞ ɨɬɪɵɜɚɟɬ ɡɚɱɚɬɤɢ ɦɚɤɪɨɮɢɬɨɜ, ɚ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶ, ɪɚɫɬɭɳɚɹ 

ɜɞɨɥɶ ɩɨɛɟɪɟɠɶɹ, ɤ ɚɜɝɭɫɬɭ ɱɚɫɬɨ ɨɤɚɡɵɜɚɟɬɫɹ ɡɚɬɨɩɥɟɧɧɨɣ. ɋɤɨɪɟɟ ɜɫɟɝɨ, 

ɯɚɪɚɤɬɟɪɧɵɣ ɞɥɹ ȿɧɢɫɟɹ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɟɠɢɦ ɧɟ ɩɨɡɜɨɥɢɬ ɦɚɤɪɨɮɢɬɚɦ 

ɚɤɬɢɜɧɨ ɩɪɨɢɡɪɚɫɬɚɬɶ ɧɚ ɛɨɥɶɲɢɯ ɬɟɪɪɢɬɨɪɢɹɯ ɢ ɜ ɛɭɞɭɳɟɦ [7, 14]. 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɦɚɤɪɨɮɢɬɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ȿɧɢɫɟɹ ɧɟ ɜɵɹɜɢɥɢ 

ɡɧɚɱɢɬɟɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜɢɞɨɜɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ ɩɨɝɪɭɠɟɧɧɵɯ ɦɚɤɪɨɮɢɬɨɜ ɢ 
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ɢɯ ɛɢɨɦɚɫɫɵ ɧɚ ɪɚɡɧɨɦ ɭɞɚɥɟɧɢɢ ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ 

[14]. 

ȼɨɞɧɚɹ ɮɥɨɪɚ ȿɧɢɫɟɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɩɨɤɪɵɬɨɫɟɦɟɧɧɵɦɢ ɢ ɫɩɨɪɨɜɵɦɢ 

ɪɚɫɬɟɧɢɹɦɢ. ɋɨɫɭɞɢɫɬɵɟ ɪɚɫɬɟɧɢɹ ɩɪɨɢɡɪɚɫɬɚɸɬ ɢ ɹɜɥɹɸɬɫɹ ɞɨɦɢɧɚɧɬɚɦɢ ɜ 

ɩɪɢɛɪɟɠɧɨɣ, ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɝɪɟɜɚɟɦɨɣ ɡɨɧɟ ɩɪɨɬɨɤ ɢ ɡɚɜɨɞɟɣ, ɞɨɥɹ ɩɥɨɳɚɞɢ 

ɤɨɬɨɪɨɣ ɫɨɫɬɚɜɥɹɟɬ ɩɪɢɦɟɪɧɨ 1,5 % ɨɬ ɜɫɟɣ ɚɤɜɚɬɨɪɢɢ. ȼɟɫɶɦɚ 

ɩɪɨɛɥɟɦɚɬɢɱɧɨ ɨɰɟɧɢɬɶ ɪɚɡɧɨɨɛɪɚɡɢɟ ɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜɨɞɧɵɯ ɦɯɨɜ. ȼ 

ɱɚɫɬɧɨɫɬɢ, ɜ ɢɫɬɨɱɧɢɤɚɯ, ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɩɟɪɢɨɞɭ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɫɬɨɤɚ, 

ɨɬɫɭɬɫɬɜɨɜɚɥɢ ɫɜɟɞɟɧɢɹ ɨ ɜɨɞɧɵɯ ɦɯɚɯ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɜ ɩɟɪɢɨɞ 

ɭɩɪɚɜɥɹɟɦɨɝɨ ɫɬɨɤɚ ɩɨɹɜɢɥɢɫɶ ɫɨɨɛɳɟɧɢɹ ɨɛ ɨɛɧɚɪɭɠɟɧɢɢ ɜɨɞɧɵɯ ɦɯɨɜ ɜ 

ɚɤɜɚɬɨɪɢɢ ȿɧɢɫɟɹ [22]. 

Ⱦɥɹ ɫɪɟɞɧɟɝɨ ɬɟɱɟɧɢɹ ɪɟɤɢ ȿɧɢɫɟɣ ɢ ɟɝɨ ɩɪɢɬɨɤɨɜ (ɜ ɱɚɫɬɧɨɫɬɢ ɞɥɹ 

Ⱥɧɝɚɪɵ) ɜ ɥɢɬɟɪɚɬɭɪɟ ɨɬɦɟɱɚɟɬɫɹ ɧɚɥɢɱɢɟ ɜ ɨɛɳɟɣ ɫɥɨɠɧɨɫɬɢ ɨɤɨɥɨ ɞɜɭɯ 

ɞɟɫɹɬɤɨɜ ɫɟɦɟɣɫɬɜ ɜɨɞɧɵɯ ɢ ɨɤɨɥɨɜɨɞɧɵɯ ɦɚɤɪɨɮɢɬɨɜ. ɇɚɢɛɨɥɟɟ ɛɨɝɚɬɵɦ ɩɨ 

ɱɢɫɥɭ ɜɢɞɨɜ ɹɜɥɹɟɬɫɹ ɫɟɦɟɣɫɬɜɨ ɪɞɟɫɬɨɜɵɯ (Potamogetonaceae), ɟɝɨ 

ɩɨɥɨɠɟɧɢɟ ɜ ɬɨɩɟ ɜɟɞɭɳɢɯ ɫɟɦɟɣɫɬɜ ɮɥɨɪɵ ɯɚɪɚɤɬɟɪɧɨ ɞɥɹ ɛɨɥɶɲɢɧɫɬɜɚ 

ɪɟɱɧɵɯ ɛɚɫɫɟɣɧɨɜ. Ƚɥɭɛɨɤɨɜɨɞɧɵɟ ɡɚɪɨɫɥɢ ɧɚ ɩɪɨɬɨɱɧɵɯ ɭɱɚɫɬɤɚɯ 

ɮɨɪɦɢɪɭɟɬ ɪɞɟɫɬ ɛɥɟɫɬɹɳɢɣ (Potamogeton lucens), ɨɧ ɪɚɫɩɪɨɫɬɪɚɧɺɧ ɬɚɤɠɟ ɢ 

ɧɚ ɨɫɧɨɜɧɨɦ ɪɭɫɥɟ ɪɟɤɢ. ɇɚ ɩɪɨɬɨɱɧɵɯ ɭɱɚɫɬɤɚɯ ɝɞɟ ɬɟɱɟɧɢɟ ɫɥɚɛɟɟ ɢ ɜ 

ɡɚɜɨɞɹɯ ɦɚɫɫɨɜɨɟ ɪɚɡɜɢɬɢɟ ɩɨɥɭɱɚɟɬ ɪɞɟɫɬ ɫɬɟɛɥɟɨɛɴɟɦɥɸɳɢɣ (Potamogeton 

perfoliatus). ɇɚ ɝɥɭɛɢɧɟ ɞɨ ɨɞɧɨɝɨ ɦɟɬɪɚ ɜ ɩɪɢɛɪɟɠɧɵɯ ɭɫɥɨɜɢɹɯ 

ɩɪɨɢɡɪɚɫɬɚɸɬ ɪɞɟɫɬ ɬɨɧɤɢɣ (Potamogeton nitens), ɪɞɟɫɬ ɝɪɟɛɟɧɱɚɬɵɣ 

(Stuckenia pectinata) ɢ ɪɹɞ ɞɪɭɝɢɯ ɜɢɞɨɜ ɷɬɨɝɨ ɪɨɞɚ. ɋɪɟɞɢ ɞɪɭɝɢɯ 

ɦɚɤɪɨɮɢɬɨɜ ɪɨɞ Potamogeton ɢɡɜɟɫɬɟɧ ɤɚɤ ɧɚɢɛɨɥɟɟ ɩɨɞɜɟɪɠɟɧɧɵɣ 

ɦɟɠɜɢɞɨɜɨɣ ɝɢɛɪɢɞɢɡɚɰɢɢ, ɜ ɱɚɫɬɧɨɫɬɢ ɜ ɪɟɤɟ ȿɧɢɫɟɣ ɨɬɦɟɱɟɧɨ ɧɚɯɨɠɞɟɧɢɟ 

ɭɠɟ ɜɵɲɟɭɩɨɦɹɧɭɬɨɝɨ Potamogeton nitens, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɝɢɛɪɢɞɨɦ 

ɪɞɟɫɬɚ ɡɥɚɤɨɜɨɝɨ (Potamogeton gramineus) ɢ ɪɞɟɫɬɚ ɫɬɟɛɥɟɨɛɴɟɦɥɸɳɟɝɨ 

(Potamogeton perfoliatus). ɒɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɚ ɷɥɨɞɟɹ ɤɚɧɚɞɫɤɚɹ (Elodea 

canadensis), ɦɚɫɫɨɜɨɟ ɪɚɡɜɢɬɢɟ ɤɨɬɨɪɨɣ ɩɪɨɢɫɯɨɞɢɬ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɜ 

ɦɟɫɬɚɯ ɫ ɧɟɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɶɸ ɬɟɱɟɧɢɹ ɢ ɝɥɭɛɢɧɨɣ ɞɨ ɞɜɭɯ ɦɟɬɪɨɜ. Ⱦɥɹ 
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ɦɟɥɤɨɜɨɞɧɨɣ ɡɨɧɵ ɯɚɪɚɤɬɟɪɧɨ ɡɚɧɹɬɢɟ ɧɚɢɛɨɥɶɲɟɣ ɩɥɨɳɚɞɢ ɩɪɨɟɤɬɢɜɧɨɝɨ 

ɩɨɤɪɵɬɢɹ ɦɧɨɝɨɜɢɞɨɜɵɦɢ ɫɨɨɛɳɟɫɬɜɚ ɦɚɤɪɨɮɢɬɨɜ, ɚ ɬɚɤɠɟ 

ɦɨɧɨɞɨɦɢɧɚɧɬɧɵɦɢ ɫɨɨɛɳɟɫɬɜɚ ɪɞɟɫɬɚ ɫɬɟɛɥɟɨɛɴɟɦɥɸɳɟɝɨ (Potamogeton 

perfoliatus), ɪɞɟɫɬɚ ɝɪɟɛɟɧɱɚɬɨɝɨ (Stuckenia pectinata) ɢ ɷɥɨɞɟɢ ɤɚɧɚɞɫɤɨɣ 

(Elodea canadensis). ɂɡ ɫɩɨɪɨɜɵɯ ɪɚɫɬɟɧɢɣ ɜ ɛɚɫɫɟɣɧɟ ɫɪɟɞɧɟɝɨ ɬɟɱɟɧɢɹ ɪɟɤɢ 

ȿɧɢɫɟɣ ɜ ɥɢɬɟɪɚɬɭɪɟ ɨɬɦɟɱɚɟɬɫɹ ɞɜɚ ɜɢɞɚ – ɮɨɧɬɢɧɚɥɢɫ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ 

(Fontinalis antipyretica) ɢ ɯɜɨɳ ɩɪɢɪɟɱɧɵɣ (Equisetum fluviatile). 

ɉɨɤɪɵɬɨɫɟɦɟɧɧɵɟ ɪɚɫɬɟɧɢɹ ɜ ɨɫɧɨɜɧɨɦ ɨɬɧɨɫɹɬɫɹ ɤ ɤɥɚɫɫɭ Liliopsida. 

Ɉɬɦɟɱɚɟɬɫɹ ɛɨɥɶɲɚɹ ɧɚɫɵɳɟɧɧɨɫɬɶ ɫɟɦɟɣɫɬɜ ɦɚɤɪɨɮɢɬɨɜ ɜɢɞɚɦɢ, ɧɟɠɟɥɢ 

ɪɨɞɚɦɢ. Ʉɚɤ ɞɥɹ ɩɪɢɛɪɟɠɧɵɯ, ɬɚɤ ɢ ɞɥɹ ɩɨɝɪɭɠɺɧɧɵɯ ɦɚɤɪɨɮɢɬɨɜ ɜ 

ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɯɚɪɚɤɬɟɪɧɨ ɛɨɥɟɟ ɧɢɡɤɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɪɨɞ/ɫɟɦɟɣɫɬɜɨ 

ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɫɨɨɬɧɨɲɟɧɢɟɦ ɜɢɞ/ɪɨɞ. ȼ ɩɨɪɹɞɤɟ ɪɚɫɩɨɥɨɠɟɧɢɹ 

ɫɨɨɬɧɨɲɟɧɢɣ ɨɫɧɨɜɧɵɯ ɬɚɤɫɨɧɨɦɢɱɟɫɤɢɯ ɤɚɬɟɝɨɪɢɣ, ɧɚ ɩɟɪɜɨɦ ɦɟɫɬɟ 

ɨɤɚɡɵɜɚɟɬɫɹ ɫɨɨɬɧɨɲɟɧɢɟ ɜɢɞ/ɫɟɦɟɣɫɬɜɨ, ɡɚɬɟɦ ɢɞɺɬ ɜɢɞ/ɪɨɞ, ɢ ɬɨɥɶɤɨ ɩɨɬɨɦ 

– ɪɨɞ/ɫɟɦɟɣɫɬɜɨ. Ɍɨ ɟɫɬɶ, ɜ ɜɨɞɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɮɥɨɪɵ ɛɨɥɶɲɭɸ ɪɨɥɶ ɜ ɟɟ 

ɫɥɨɠɟɧɢɢ ɢɝɪɚɸɬ ɦɧɨɝɨɜɢɞɨɜɵɟ ɪɨɞɵ [13, 14, 15, 24]. 

1.4. ɂɧɜɚɡɢɜɧɵɟ ɜɢɞɵ ɦɚɤɪɨɮɢɬɨɜ ɜ ɛɚɫɫɟɣɧɟ ɫɪɟɞɧɟɝɨ ɬɟчɟɧɢɹ ɪ. 

ȿɧɢɫɟɣ 

ɉɪɢ ɢɡɭɱɟɧɢɢ ɜɢɞɨɜɨɝɨ ɫɨɫɬɚɜɚ ɤɚɤɨɝɨ-ɥɢɛɨ ɪɟɝɢɨɧɚ ɧɟɨɛɯɨɞɢɦɨ 

ɭɞɟɥɢɬɶ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɢɧɜɚɡɢɜɧɵɦ ɜɢɞɚɦ. Ɉɞɧɢɦ ɢɡ ɜɚɠɧɟɣɲɢɯ ɚɫɩɟɤɬɨɜ 

ɢɡɭɱɟɧɢɹ ɚɞɜɟɧɬɢɜɧɵɯ ɪɚɫɬɟɧɢɣ ɹɜɥɹɟɬɫɹ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɨɛɧɚɪɭɠɟɧɢɟ ɢɯ 

ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɜ ɪɟɝɢɨɧ, ɧɟɨɛɯɨɞɢɦɵ ɢ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɦɨɧɢɬɨɪɢɧɝɭ ɢɯ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɢ ɩɨɜɟɞɟɧɢɹ ɜ ɭɫɥɨɜɢɹɯ ɜɬɨɪɢɱɧɨɝɨ ɚɪɟɚɥɚ [23]. 

Ȼɢɨɥɨɝɢɱɟɫɤɢɟ ɢɧɜɚɡɢɢ ɫɱɢɬɚɸɬɫɹ ɨɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɫɨɜɪɟɦɟɧɧɵɯ 

ɩɪɨɛɥɟɦ, ɨɧɢ ɧɟɫɭɬ ɭɝɪɨɡɭ ɧɚɬɢɜɧɨɦɭ ɛɢɨɪɚɡɧɨɨɛɪɚɡɢɸ ɦɟɫɬɧɨɫɬɢ, ɜ 

ɤɨɬɨɪɭɸ ɩɨɩɚɞɚɸɬ ɜɢɞɵ-ɜɫɟɥɟɧɰɵ, ɧɚɪɭɲɚɸɬ ɟɫɬɟɫɬɜɟɧɧɨ ɫɥɨɠɢɜɲɢɟɫɹ 

ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɹ ɦɟɠɞɭ ɩɨɩɭɥɹɰɢɹɦɢ ɜ ɩɪɢɪɨɞɧɵɯ ɤɨɦɩɥɟɤɫɚɯ, ɫɩɨɫɨɛɧɵ 

ɧɚɧɨɫɢɬɶ ɜɪɟɞ ɬɚɤɠɟ ɢ ɷɤɨɧɨɦɢɱɟɫɤɨɦɭ ɩɨɬɟɧɰɢɚɥɭ ɷɤɨɫɢɫɬɟɦ. ɂɦɟɧɧɨ 

ɫɩɨɫɨɛɧɨɫɬɶ ɚɞɜɟɧɬɢɜɧɵɯ ɜɢɞɨɜ ɢɡɦɟɧɹɬɶ ɟɫɬɟɫɬɜɟɧɧɨɟ ɜɢɞɨɜɨɟ 
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ɪɚɡɧɨɨɛɪɚɡɢɟ, ɢ ɞɚɠɟ ɜɵɡɵɜɚɬɶ ɧɟɨɛɪɚɬɢɦɵɟ ɢɡɦɟɧɟɧɢɹ ɜ ɛɢɨɰɟɧɨɡɚɯ, 

ɡɚɫɬɚɜɥɹɟɬ ɭɞɟɥɹɬɶ ɜɫɟ ɛɨɥɶɲɟɟ ɜɧɢɦɚɧɢɟ ɷɬɨɣ ɩɪɨɛɥɟɦɟ. ɑɭɠɟɪɨɞɧɵɟ ɜɢɞɵ 

ɚɤɬɢɜɧɨ ɜɧɟɞɪɹɸɬɫɹ ɜ ɫɨɨɛɳɟɫɬɜɚ ɦɚɤɪɨɮɢɬɨɜ, ɡɚɧɢɦɚɹ ɭɫɬɨɣɱɢɜɵɟ ɩɨɡɢɰɢɢ 

ɜ ɫɨɫɬɚɜɟ ɮɥɨɪɵ. Ɉɫɨɛɭɸ ɨɩɚɫɧɨɫɬɶ ɫɪɟɞɢ ɜɢɞɨɜ-ɜɫɟɥɟɧɰɟɜ ɧɟɫɭɬ ɬɟ, ɤɨɬɨɪɵɟ 

ɩɪɟɨɞɨɥɟɥɢ ɧɟ ɬɨɥɶɤɨ ɝɟɨɝɪɚɮɢɱɟɫɤɢɣ, ɧɨ ɢ ɪɟɩɪɨɞɭɤɬɢɜɧɵɣ ɛɚɪɶɟɪ ɢ 

ɫɩɨɫɨɛɧɵ ɤ ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɭ, ɪɚɫɫɟɥɟɧɢɸ, ɜɯɨɠɞɟɧɢɸ ɜ ɩɪɢɪɨɞɧɵɟ ɢ 

ɢɫɤɭɫɫɬɜɟɧɧɵɟ ɦɟɫɬɨɨɛɢɬɚɧɢɹ [30, 36]. 

ȼ ɯɨɞɟ ɢɡɭɱɟɧɢɹ ɢɫɬɨɱɧɢɤɨɜ ɥɢɬɟɪɚɬɭɪɵ ɱɭɠɟɪɨɞɧɵɟ ɜɢɞɵ ɛɵɥɢ 

ɨɛɧɚɪɭɠɟɧɵ ɢ ɞɥɹ ɛɚɫɫɟɣɧɚ ɫɪɟɞɧɟɝɨ ɬɟɱɟɧɢɹ ɪɟɤɢ ȿɧɢɫɟɣ. 

ɇɚɢɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɢɧɜɚɡɢɜɧɵɯ ɜɢɞɨɜ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ ɜ 

ɫɟɦɟɣɫɬɜɟ Hydrocharitaceae: Elodea canadensis, Egeria densa, Hydrilla 

verticillata. ɉɨ ɜɫɟɣ ɜɢɞɢɦɨɫɬɢ, ɢɯ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɫɜɹɡɧɨ ɫ ɢɧɬɪɨɞɭɤɰɢɟɣ ɜ 

ɟɫɬɟɫɬɜɟɧɧɭɸ ɫɪɟɞɭ ɢɡ ɚɤɜɚɪɢɭɦɧɵɯ ɤɭɥɶɬɭɪ. ɗɬɢ ɦɚɤɪɨɮɢɬɵ ɨɛɥɚɞɚɸɬ 

ɜɵɫɨɤɢɦ ɢɧɜɚɡɢɜɧɵɦ ɩɨɬɟɧɰɢɚɥɨɦ. ȿɫɥɢ E. Сanadensis ɭɠɟ 

ɪɚɫɩɪɨɫɬɪɚɧɢɥɚɫɶ ɩɨ ɛɚɫɫɟɣɧɭ ɫɪɟɞɧɟɝɨ ɬɟɱɟɧɢɹ ȿɧɢɫɟɹ, ɬɨ ɜ ɫɥɭɱɚɟ ɫ E. 

densa ɢ H. verticillata ɥɢɲɶ ɞɚɥɶɧɟɣɲɢɟ ɧɚɛɥɸɞɟɧɢɹ ɩɨɤɚɠɭɬ, ɫɦɨɝɭɬ ɥɢ ɢ 

ɨɧɢ ɫɬɚɬɶ ɦɚɫɫɨɜɵɦɢ. 

Elodea canadensis – ɢɧɜɚɡɢɜɧɵɣ ɜɢɞ ɢɡ ɋɟɜɟɪɧɨɣ Ⱥɦɟɪɢɤɢ. ɉɟɪɜɵɟ 

ɧɚɯɨɞɤɢ ɷɥɨɞɟɢ ɤɚɧɚɞɫɤɨɣ ɜ ȿɧɢɫɟɟ ɞɚɬɢɪɭɸɬɫɹ 1971-1972 ɝɝ. ɜ ɨɤɪɟɫɬɧɨɫɬɹɯ 

ɩɨɫɺɥɤɚ Ɇɢɪɧɨɟ ɜ ɧɢɠɧɟɦ ɬɟɱɟɧɢɢ ɪɟɤɢ. ȼ ɩɨɫɥɟɞɧɢɟ ɞɟɫɹɬɢɥɟɬɢɹ ɷɥɨɞɟɹ 

ɤɚɧɚɞɫɤɚɹ ɜɯɨɞɢɬ ɜ ɱɢɫɥɨ ɦɚɫɫɨɜɵɯ ɜɢɞɨɜ ɧɚ ɜɫɺɦ ɛɚɫɫɟɣɧɟ ɫɪɟɞɧɟɝɨ ɬɟɱɟɧɢɹ 

ɪɟɤɢ ȿɧɢɫɟɣ, ɪɚɫɩɪɨɫɬɪɚɧɟɧɚ ɤɚɤ ɜ ɨɫɧɨɜɧɨɦ ɪɭɫɥɟ, ɬɚɤ ɢ ɜ ɧɟɛɨɥɶɲɢɯ 

ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɜɨɞɨɺɦɚɯ. 

Ɉɬɧɨɫɢɬɟɥɶɧɨ ɪɨɞɫɬɜɟɧɧɵɦ ɜɢɞɨɦ ɞɥɹ ɷɥɨɞɟɢ ɤɚɧɚɞɫɤɨɣ ɹɜɥɹɟɬɫɹ 

ɷɝɟɪɢɹ ɝɭɫɬɨɥɢɫɬɜɟɧɧɚɹ (Egeria densa), ɤɨɬɨɪɚɹ ɧɟ ɬɚɤ ɞɚɜɧɨ ɬɚɤɠɟ 

ɨɬɧɨɫɢɥɚɫɶ ɤ ɪɨɞɭ Elodea. ȿɫɬɟɫɬɜɟɧɧɵɣ ɚɪɟɚɥ ɷɬɨɝɨ ɢɧɜɚɡɢɜɧɨɝɨ ɦɚɤɪɨɮɢɬɚ 

ɧɚɯɨɞɢɬɫɹ ɜ ɘɠɧɨɣ Ⱥɦɟɪɢɤɟ, ɬɚɦ ɨɧ ɡɚɧɢɦɚɟɬ ɜɨɞɨɟɦɵ Ȼɪɚɡɢɥɢɢ, 

Ⱥɪɝɟɧɬɢɧɵ ɢ ɍɪɭɝɜɚɹ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɧɟɫɦɨɬɪɹ ɧɚ ɫɜɨɺ ɫɭɛɬɪɨɩɢɱɟɫɤɨɟ 

ɩɪɨɢɫɯɨɠɞɟɧɢɟ, ɷɬɨɬ ɜɢɞ ɩɨɤɚɡɚɥ ɫɩɨɫɨɛɧɨɫɬɶ ɚɞɚɩɬɢɪɨɜɚɬɶɫɹ ɤ ɧɢɡɤɢɦ 

ɬɟɦɩɟɪɚɬɭɪɚɦ ɜɨɞɵ. Ʉ ɧɚɫɬɨɹɳɟɦɭ ɜɪɟɦɟɧɢ ɷɝɟɪɢɹ ɧɚɬɭɪɚɥɢɡɨɜɚɥɚɫɶ ɜ 
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ɟɫɬɟɫɬɜɟɧɧɵɯ ɜɨɞɨɟɦɚɯ ɧɚ ɜɫɟɯ ɤɨɧɬɢɧɟɧɬɚɯ, ɤɪɨɦɟ Ⱥɧɬɚɪɤɬɢɞɵ, ɜɤɥɸɱɚɹ 

ȿɜɪɚɡɢɸ. ȼ ɪɟɤɟ ȿɧɢɫɟɣ E. Densa ɜɩɟɪɜɵɟ ɛɵɥɚ ɨɛɧɚɪɭɠɟɧɚ ɜ ɫɟɧɬɹɛɪɟ 2011 

ɝɨɞɚ [25] 

Hydrilla verticillata ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɮɨɪɦɢɪɭɟɬ ɧɨɜɵɟ ɨɱɚɝɢ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɜ ȼɨɫɬɨɱɧɨɣ ɋɢɛɢɪɢ. Ɋɨɞɢɧɨɣ ɷɬɨɝɨ ɩɥɸɪɢɡɨɧɚɥɶɧɨɝɨ 

ɦɚɤɪɨɬɟɪɦɚɥɶɧɨɝɨ ɤɨɫɦɨɩɨɥɢɬɧɨɝɨ ɜɢɞɚ ɫ ɦɧɨɝɨɱɢɫɥɟɧɧɵɦɢ ɞɢɡɴɸɧɤɰɢɹɦɢ 

ɚɪɟɚɥɚ ɹɜɥɹɟɬɫɹ ɸɝ Ɍɢɯɨɨɤɟɚɧɫɤɨɝɨ ɪɟɝɢɨɧɚ. ɒɢɪɨɤɚɹ ɷɤɨɥɨɝɢɱɟɫɤɚɹ 

ɚɦɩɥɢɬɭɞɚ, ɜɵɫɨɤɢɟ ɬɟɦɩɵ ɪɨɫɬɚ, ɫɩɨɫɨɛɧɨɫɬɶ ɤ ɪɚɫɫɟɢɜɚɧɢɸ ɢ ɫɩɨɫɨɛɧɨɫɬɶ 

ɩɪɨɬɢɜɨɫɬɨɹɬɶ ɡɧɚɱɢɬɟɥɶɧɵɦ ɚɧɬɪɨɩɨɝɟɧɧɵɦ ɜɨɡɞɟɣɫɬɜɢɹɦ ɨɛɟɫɩɟɱɢɜɚɸɬ 

ɝɢɞɪɢɥɥɟ ɛɨɥɶɲɨɣ ɩɨɬɟɧɰɢɚɥ ɞɥɹ ɜɬɨɪɠɟɧɢɹ ɜ ɪɚɡɥɢɱɧɵɟ ɦɟɫɬɚ ɨɛɢɬɚɧɢɹ. 

Ɉɞɧɚɤɨ ɧɚɥɢɱɢɟ ɛɨɥɟɟ ɚɝɪɟɫɫɢɜɧɵɯ ɜɫɟɥɟɧɰɟɜ (ɧɚɩɪɢɦɟɪ, Elodea canadensis) 

ɹɜɥɹɟɬɫɹ ɨɝɪɚɧɢɱɢɜɚɸɳɢɦ ɮɚɤɬɨɪɨɦ, ɧɟ ɩɨɡɜɨɥɹɸɳɟɦ ɟɣ ɫɬɚɬɶ ɦɚɫɫɨɜɵɦ 

ɜɢɞɨɦ. ɉɨɤɚ ɜ ɛɚɫɫɟɣɧɟ ȿɧɢɫɟɹ ɢɦɟɟɬɫɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɟɺ ɧɚɯɨɠɞɟɧɢɢ ɬɨɥɶɤɨ 

ɜ ɚɤɜɚɬɨɪɢɢ Ⱥɧɝɚɪɵ [5,10]. 

Ⱦɪɭɝɨɣ ɢɧɜɚɡɢɜɧɵɣ ɜɢɞ – ɚɢɪ ɨɛɵɤɧɨɜɟɧɧɵɣ (Acorus calamus), ɨɧ 

ɹɜɥɹɟɬɫɹ ɩɚɥɟɨɬɪɨɩɢɱɟɫɤɢɦ ɜɢɞɨɦ, ɟɝɨ ɪɨɞɢɧɚ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ ɘɝɨ- 

ȼɨɫɬɨɱɧɨɣ Ⱥɡɢɢ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɨɩɭɥɹɰɢɢ ɷɬɨɝɨ ɜɫɟɥɟɧɰɚ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɭɠɟ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨ ɜɫɟɣ Ƚɨɥɚɪɤɬɢɤɟ. ɉɟɪɜɵɟ 

ɞɨɤɭɦɟɧɬɚɥɶɧɵɟ ɫɜɟɞɟɧɢɹ ɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɢ ɚɢɪɚ ɜ Ɋɨɫɫɢɢ ɨɬɧɨɫɹɬɫɹ ɤ 

ɩɟɪɜɨɣ ɩɨɥɨɜɢɧɟ XIX ɜɟɤɚ [36]. 

Ɍɚɤ ɠɟ ɜɨ ɮɥɨɪɟ ȿɧɢɫɟɹ ɩɪɢɫɭɬɫɬɜɭɟɬ ɢ ɜɢɞɵ, ɢɧɬɪɨɞɭɰɢɪɨɜɚɧɧɵɟ ɢɡ 

ȿɜɪɨɩɵ. Ɋɹɫɤɚ ɝɨɪɛɚɬɚɹ (Lemna gibba) – ɟɜɪɨɩɟɣɫɤɢɣ ɜɢɞ [23], 

ɪɚɫɫɩɪɨɫɬɪɚɧɟɧɢɟ ɤɨɬɨɪɨɝɨ ɩɪɢɭɪɨɱɟɧɨ ɜ ɨɫɧɨɜɧɨɦ ɤ ɬɺɩɥɵɦ ɪɟɝɢɨɧɚɦ 

ɩɥɚɧɟɬɵ, ɨɞɧɚɤɨ ɟɺ ɫɨɜɪɟɦɟɧɧɵɣ ɚɪɟɚɥ ɨɯɜɚɬɵɜɚɟɬ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟ 

ɤɨɧɬɢɧɟɧɬɵ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ Ⱥɜɫɬɪɚɥɢɢ ɢ Ⱥɧɬɚɪɤɬɢɞɵ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɞɨ 

ɧɟɞɚɜɧɟɝɨ ɜɪɟɦɟɧɢ, ɜ ɭɦɟɪɟɧɧɵɯ ɨɛɥɚɫɬɹɯ Ƚɨɥɚɪɤɬɢɤɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɧɚ 

ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɢ, ɷɬɨɬ ɜɢɞ ɧɟ ɢɦɟɥ ɲɢɪɨɤɨɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ. ȼ 

ɧɚɫɬɨɹɳɟɟ ɠɟ ɜɪɟɦɹ, ɩɨ ɢɦɟɸɳɢɦɫɹ ɜ ɥɢɬɟɪɚɬɭɪɟ ɫɜɟɞɟɧɢɹɦ, L. gibba 

ɞɨɜɨɥɶɧɨ ɛɵɫɬɪɨ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ȿɜɪɚɡɢɢ, ɨɫɨɛɟɧɧɨ ɧɚ 
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ɜɬɨɪɢɱɧɵɯ ɦɟɫɬɨɨɛɢɬɚɧɢɹɯ ɢ ɜ ɜɨɞɨɟɦɚɯ, ɩɨɞɜɟɪɝɚɸɳɢɯɫɹ ɚɧɬɪɨɩɨɝɟɧɧɨɦɭ 

ɷɜɬɪɨɮɢɪɨɜɚɧɢɸ [28]. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜɨ ɮɥɨɪɟ ɦɚɤɪɨɮɢɬɨɜ ɛɚɫɫɟɣɧɚ ɫɪɟɞɧɟɝɨ ɬɟɱɟɧɢɹ ɪɟɤɢ 

ȿɧɢɫɟɣ ɩɪɢɫɭɬɫɬɜɭɸɬ ɢɧɜɚɡɢɜɧɵɟ ɜɢɞɵ ɢɡ ɪɚɡɥɢɱɧɵɯ ɤɨɧɬɢɧɟɧɬɨɜ. 

2. ɆȺɌȿɊɂȺɅɕ ɂ ɆȿɌɈȾɕ 

ɂɡɭɱɚɥɚɫɶ ɮɥɨɪɚ ɦɚɤɪɨɮɢɬɨɜ ɛɚɫɫɟɣɧɚ ɫɪɟɞɧɟɝɨ ɬɟɱɟɧɢɹ ɪɟɤɢ ȿɧɢɫɟɣ. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ Ⱥɧɝɚɪɨ-Ȼɚɣɤɚɥɶɫɤɢɣ ɛɚɫɫɟɣɧɨɜɵɣ 

ɨɤɪɭɝ ɩɨɞɪɨɛɧɨ ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɥɫɹ, ɩɪɟɠɞɟ ɜɫɟɝɨ ɷɬɨ ɫɜɹɡɚɧɧɨ ɫ ɨɫɨɛɵɦ 

ɛɢɨɝɟɨɝɪɚɮɢɱɟɫɤɢɦ ɫɬɚɬɭɫɨɦ Ȼɚɣɤɚɥɚ. ɋɨɛɫɬɜɟɧɧɵɟ ɫɛɨɪɵ ɦɚɬɟɪɢɚɥɚ 

ɨɫɭɳɟɫɬɜɥɹɥɫɹ ɜ ɯɨɞɟ ɦɚɪɲɪɭɬɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɢɸɥɟ-ɚɜɝɭɫɬɟ 2019 ɢ 2020 

ɝɨɞɨɜ (Ɍɚɛɥ. 1). Ɇɚɤɪɨɮɢɬɵ ɛɵɥɢ ɫɨɛɪɚɧɵ ɜ ɪɚɡɥɢɱɧɵɯ ɦɟɫɬɨɨɛɢɬɚɧɢɹɯ, 

ɬɚɤɢɯ ɤɚɤ ɨɫɧɨɜɧɨɟ ɪɭɫɥɨ ȿɧɢɫɟɹ ɢ ɟɝɨ ɩɪɢɬɨɤɨɜ, ɛɨɤɨɜɵɟ ɤɚɧɚɥɵ, 

ɜɪɟɦɟɧɧɵɟ ɢ ɩɨɫɬɨɹɧɧɵɟ ɨɡɟɪɚ. ɋɨɛɢɪɚɥɢɫɶ ɢ ɝɟɪɛɚɪɢɡɢɪɨɜɚɥɢɫɶ ɪɚɫɬɟɧɢɹ ɫ 

ɭɱɺɬɨɦ ɪɟɤɨɦɟɧɞɚɰɢɣ ɢɡɥɨɠɟɧɧɵɯ Ʌ.ɂ. Ʌɢɫɢɰɵɧɨɣ [34]: ɪɚɫɬɟɧɢɹ 

ɫɨɛɢɪɚɥɢɫɶ ɤɚɤ ɦɨɠɧɨ ɛɨɥɟɟ ɩɨɥɧɨ, ɱɬɨɛɵ ɩɪɢɫɭɬɫɬɜɨɜɚɥɢ ɜɫɟ ɨɪɝɚɧɵ: 

ɤɨɪɧɢ, ɫɬɟɛɥɢ, ɥɢɫɬɶɹ, ɰɜɟɬɤɢ, ɩɥɨɞɵ, ɫɟɦɟɧɚ, ɟɫɥɢ ɨɧɢ ɟɫɬɶ. ɋɨɛɪɚɧɧɵɟ 

ɪɚɫɬɟɧɢɹ ɭɤɥɚɞɵɜɚɥɢɫɶ ɜ ɩɨɥɢɷɬɢɥɟɧɨɜɵɟ ɦɟɲɤɢ ɢ ɩɟɪɟɜɨɡɢɥɢɫɶ ɜ 

ɥɚɛɨɪɚɬɨɪɢɸ ɞɥɹ ɤɚɦɟɪɚɥɶɧɨɣ ɨɛɪɚɛɨɬɤɢ. ɉɪɢ ɨɬɛɨɪɟ ɩɪɨɛ ɢ ɫɨɫɬɚɜɥɟɧɢɢ 

ɮɥɨɪɢɫɬɢɱɟɫɤɨɝɨ ɫɩɢɫɤɚ ɦɚɤɪɨɮɢɬɨɜ ɛɚɫɫɟɣɧɚ ɪ. ȿɧɢɫɟɣ ɢɫɩɨɥɶɡɨɜɚɥɨɫɶ 

ɩɪɚɜɢɥɨ, ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɨɦɭ ɜɤɥɸɱɚɬɶ ɜ ɫɩɢɫɨɤ ɫɥɟɞɭɟɬ ɬɨɥɶɤɨ ɬɟ ɜɢɞɵ 

ɪɚɫɬɟɧɢɣ, ɤɨɬɨɪɵɟ ɜ ɦɨɦɟɧɬ ɨɛɫɥɟɞɨɜɚɧɢɹ ɩɪɨɢɡɪɚɫɬɚɸɬ ɧɚ ɫɬɚɛɢɥɶɧɨ 

ɩɨɤɪɵɬɨɦ ɜɨɞɨɣ ɝɪɭɧɬɟ [39]. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɜ ɫɩɢɫɤɟ ɨɬɫɭɬɫɬɜɭɸɬ ɦɧɨɝɢɟ 

ɜɢɞɵ ɪɨɞɚ Carex (ɫɟɦ. Cyperaceae), ɬɚɤ ɤɚɤ ɷɬɢ ɪɚɫɬɟɧɢɹ ɫɤɥɨɧɵ ɩɪɨɢɡɪɚɫɬɚɬɶ 

ɧɚ ɩɟɪɢɨɞɢɱɟɫɤɢ ɡɚɬɚɩɥɢɜɚɟɦɨɣ ɩɨɱɜɟ, ɧɨ ɧɟ ɧɚ ɩɨɫɬɨɹɧɧɨ ɡɚɬɨɩɥɟɧɧɨɦ 

ɝɪɭɧɬɟ. Ɍɚɤɠɟ ɜ ɫɩɢɫɨɤ ɜɤɥɸɱɚɥɢɫɶ ɬɨɥɶɤɨ ɜɵɫɲɢɟ ɜɨɞɧɵɟ ɪɚɫɬɟɧɢɹ. Ⱦɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɫɬɟɧɢɣ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ: “Ɉɩɪɟɞɟɥɢɬɟɥɶ ɪɚɫɬɟɧɢɣ ɸɝɚ 

Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ” [19] ɢ “Ɏɥɨɪɚ ɋɢɛɢɪɢ” [41]. 
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Ɍɚɛɥɢɰɚ 1 – ɋɬɚɧɰɢɢ ɨɬɛɨɪɚ ɩɪɨɛ ɦɚɤɪɨɮɢɬɨɜ. 
 

№ ɋɬɚɧɰɢɹ 
ɋɨɛɪɚɧɨ ɝɟɪɛɚɪɧɵɯ 

ɥɢɫɬɨɜ 

1 Ɇɚɥɨɟ ɜɨɞɨɯɪɚɧɢɥɢɳɟ Ȼɭɝɚɱ 9 

2 ɪ. Ʉɚɱɚ 1 

3 
ɂɫɤɭɫɫɬɜɟɧɧɵɟ ɜɨɞɨɟɦɵ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɝ. 
Ʉɪɚɫɧɨɹɪɫɤɚ 

3 

4 ɪ. ȿɧɢɫɟɣ – Ⱥɛɚɤɚɧɫɤɚɹ ɩɪɨɬɨɤɚ 10 

5 ɪ. ȿɧɢɫɟɣ, ɩɨɫ. ɋɬɪɟɥɤɚ 8 

6 ɪ. Ʉɚɪɚɛɭɥɚ, ɩɨɫ. Ʉɚɪɚɛɭɥɚ 7 

7 Ʉɚɧɬɚɬɫɤɨɟ ɜɨɞɨɯɪɚɧɢɥɢɳɟ 3 

8 ɪ. Ɇɢɧɝɭɥɶ 9 

9 ɫ. Ʉɚɡɚɱɢɧɫɤɨɟ 5 

10 ɪ. ȿɧɢɫɟɣ, ɫ. ɋɥɢɡɧɟɜɨ 7 

11 ɪ. ȿɧɢɫɟɣ, ɩɨɫ. Ʉɭɛɟɤɨɜɨ 3 

12 ɪ. ȿɧɢɫɟɣ, ɩɨɫ. ɏɥɨɩɬɭɧɨɜɨ 9 

13 ɪ. ȿɧɢɫɟɣ, ɩɨɫ. ɇɨɜɨɤɚɪɝɢɧɨ 22 

14 ɪ. Ȼɟɪɺɡɨɜɤɚ 1 

15 ɪ. ɏɚɭɫ (ɪ. Ƚɚɥɢɱɢɯɚ) 1 

Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɫɨɛɪɚɧɧɵɯ ɝɟɪɛɚɪɧɵɯ ɥɢɫɬɨɜ 98 

 
ȼ ɪɚɛɨɬɟ ɢɫɩɨɥɶɡɨɜɚɧɵ ɢ ɥɢɬɟɪɚɬɭɪɧɵɟ ɞɚɧɧɵɟ [13, 14, 24, 25, 26, 41, 

42, 43, 49, 54], ɜ ɤɨɬɨɪɵɯ ɭɤɚɡɵɜɚɟɬɫɹ ɧɚɥɢɱɢɟ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɜɢɞɚ 

ɦɚɤɪɨɮɢɬɨɜ ɜ ɛɚɫɫɟɣɧɟ ɫɪɟɞɧɟɝɨ ɬɟɱɟɧɢɹ ɪɟɤɢ ȿɧɢɫɟɣ, ɞɥɹ ɞɨɩɨɥɧɟɧɢɹ 

ɫɩɢɫɤɚ. Ɂɚɬɟɦ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɨɫɬɚɜɥɟɧɧɨɝɨ ɫɩɢɫɤɚ ɛɵɥɚ ɩɪɨɢɡɜɟɞɟɧɚ ɪɚɛɨɬɚ ɫ 

ɮɨɧɞɨɜɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɟɜɟɞɱɟɫɤɨɝɨ ɦɭɡɟɹ (KRM) ɢ 

ɷɥɟɤɬɪɨɧɧɵɦ ɝɟɪɛɚɪɢɟɦ ɋɎɍ (KRSU) [60] – ɛɵɥɨ ɨɛɪɚɛɨɬɚɧɨ ɫɜɵɲɟ 

ɩɨɥɭɬɵɫɹɱɢ ɝɟɪɛɚɪɧɵɯ ɨɛɪɚɡɰɨɜ. ɉɪɨɫɦɚɬɪɢɜɚɥɢɫɶ ɤɚɤ ɨɬɞɟɥɶɧɵɟ ɜɢɞɵ, ɬɚɤ 

ɢ ɫɩɟɰɢɚɥɶɧɵɣ ɫɛɨɪ, ɜɵɩɨɥɧɟɧɧɵɣ ɫɨɬɪɭɞɧɢɤɚɦɢ ɦɭɡɟɹ ɜ 2019 ɝɨɞɭ ɧɚ ɪɟɤɟ 

Ⱥɧɝɚɪɟ (51 ɤɦ ɜɜɟɪɯ ɩɨ ɬɟɱɟɧɢɸ ɨɬ ɩ. Ɇɨɬɵɝɢɧɨ). Ɉɞɧɚɤɨ ɥɢɲɶ 167 ɨɛɪɚɡɰɨɜ 

ɛɵɥɢ ɜɤɥɸɱɟɧɵ ɜɨ ɮɥɨɪɢɫɬɢɱɟɫɤɢɣ ɫɩɢɫɨɤ. ɋɪɟɞɢ ɩɪɢɱɢɧ ɧɟ ɜɤɥɸɱɟɧɢɹ 

ɨɛɪɚɡɰɚ ɜ ɫɩɢɫɨɤ ɛɵɥɢ: ɨɬɫɭɬɫɬɜɢɟ ɯɨɬɹ ɛɵ ɩɪɢɦɟɪɧɨɝɨ ɦɟɫɬɚ ɫɛɨɪɚ ɪɚɫɬɟɧɢɹ 
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(ɧɚɩɪɢɦɟɪ, ɛɵɥɢ ɢɫɤɥɸɱɟɧɵ ɨɛɪɚɡɰɵ, ɦɟɫɬɨ ɫɛɨɪɚ ɤɨɬɨɪɵɯ ɭɤɚɡɵɜɚɥɨɫɶ ɤɚɤ 

«ȿɧɢɫɟɣɫɤɚɹ ɝɭɛɟɪɧɢɹ») ɢɥɢ ɢɧɵɯ ɜɚɠɧɵɯ ɞɚɧɧɵɯ, ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɧɚɣɬɢ ɧɚ 

ɤɚɪɬɟ ɭɤɚɡɚɧɧɨɟ ɦɟɫɬɨ ɫɛɨɪɚ, ɩɪɢɧɚɞɥɟɠɧɨɫɬɶ ɨɛɪɚɡɰɚ ɧɟ ɤ ɢɫɫɥɟɞɭɟɦɨɦɭ 

ɪɟɝɢɨɧɭ ɢ ɬ.ɞ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɵɯ ɪɚɛɨɬ ɛɵɥ ɫɨɫɬɚɜɥɟɧ ɫɩɢɫɨɤ, ɩɨɤɚɡɵɜɚɸɳɢɣ 

ɜɫɟ ɡɚɮɢɤɫɢɪɨɜɚɧɧɵɟ ɧɚɯɨɞɤɢ ɜɵɫɲɢɯ ɜɨɞɧɵɯ ɪɚɫɬɟɧɢɣ ɧɚ ɚɤɜɚɬɨɪɢɢ 

ɛɚɫɫɟɣɧɚ ɫɪɟɞɧɟɝɨ ɬɟɱɟɧɢɹ ɪɟɤɢ ȿɧɢɫɟɣ. Ʌɚɬɢɧɫɤɢɟ ɧɚɡɜɚɧɢɹ ɜɢɞɨɜ ɢ ɪɨɞɨɜ ɜ 

ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɞɚɸɬɫɹ ɩɨ Ʌɟɣɩɰɢɝɫɤɨɦɭ ɤɚɬɚɥɨɝɭ ɫɨɫɭɞɢɫɬɵɯ ɪɚɫɬɟɧɢɣ 

(LCVP) [6]. ȼɫɟɝɨ ɜ ɫɩɢɫɨɤ ɜɨɲɥɨ 564 ɫɬɪɨɤɢ ɫ ɢɧɮɨɪɦɚɰɢɟɣ ɨ 92 ɜɢɞɚɯ 

ɪɚɫɬɟɧɢɣ, ɢɯ ɦɟɫɬɚɯ ɢ ɞɚɬɟ ɫɛɨɪɚ, ɜɨɞɨɺɦɚɯ ɤ ɤɨɬɨɪɵɦ ɨɧɢ ɨɬɧɨɫɹɬɫɹ ɢ 

ɢɫɬɨɱɧɢɤɚɯ ɢɧɮɨɪɦɚɰɢɢ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɷɬɨɝɨ ɫɩɢɫɤɚ ɫ ɩɨɦɨɳɶɸ ɫɟɪɜɢɫɚ 

«əɧɞɟɤɫ.Ʉɚɪɬɵ» ɛɵɥɚ ɫɨɫɬɚɜɥɟɧɚ ɤɚɪɬɚ, ɩɨɤɚɡɵɜɚɸɳɚɹ ɤɨɥɢɱɟɫɬɜɨ ɜɢɞɨɜ ɜ 

ɦɟɫɬɚɯ ɫɛɨɪɚ ɦɚɤɪɨɮɢɬɨɜ. 

Ⱦɥɹ ɜɵɹɜɥɟɧɢɹ ɫɬɪɭɤɬɭɪɵ ɮɥɨɪɵ ɭɱɢɬɵɜɚɥɫɹ ɬɢɩ ɚɪɟɚɥɚ ɤɚɠɞɨɝɨ ɜɢɞɚ, 

ɟɝɨ ɩɪɢɧɚɞɥɟɠɧɨɫɬɶ ɤ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɝɪɭɩɩɟ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɥɟɞɭɸɳɢɯ 

ɥɢɬɟɪɚɬɭɪɧɵɯ ɞɚɧɧɵɯ [40, 41, 50]. Ɍɚɤɫɨɧɨɦɢɱɟɫɤɨɟ ɩɨɥɨɠɟɧɢɟ ɜɢɞɨɜ 

ɛɪɚɥɨɫɶ ɩɨ ɫɢɫɬɟɦɟ ɦɚɝɧɨɥɢɨɮɢɬɨɜ Ⱥ.Ʌ. Ɍɚɯɬɚɞɠɹɧɚ (1987) [52]. ɋ ɩɨɦɨɳɶɸ 

Microsoft Excel ɛɵɥɢ ɩɪɨɢɡɜɟɞɟɧɵ ɪɚɫɱɺɬɵ ɫɨɨɬɧɨɲɟɧɢɣ ɬɚɤɫɨɧɨɦɢɱɟɫɤɢɯ, 

ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɢ ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ ɝɪɭɩɩ. ɉɪɢ ɚɧɚɥɢɡɟ ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɣ 

ɫɬɪɭɤɬɭɪɵ ɮɥɨɪɚ ɜɨɞɨɟɦɚ ɩɨɞɪɚɡɞɟɥɟɧɚ ɧɚ ɞɜɟ ɱɚɫɬɢ: ɜɨɞɧɚɹ ɮɥɨɪɚ (ɜɫɟ 

ɷɤɨɝɪɭɩɩɵ ɩɨ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɜɨɞɧɵɯ ɪɚɫɬɟɧɢɣ ȼ.Ƚ. ɉɚɩɱɟɧɤɨɜɚ 2001 [40]) ɢ 

«ɜɨɞɧɨɟ ɹɞɪɨ» ɮɥɨɪɵ (ɬɨɥɶɤɨ ɝɢɞɪɨɮɢɬɵ). Ⱥɧɚɥɢɡ ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɣ 

ɫɬɪɭɤɬɭɪɵ ɜ ɬɚɤɨɦ ɫɥɭɱɚɟ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɢɡɭɱɟɧɢɟ ɫɨɫɬɚɜɚ ɬɚɤɫɨɧɨɜ ɢ ɢɯ 

ɫɨɨɬɧɨɲɟɧɢɣ ɜ ɫɜɹɡɢ ɫ ɭɫɥɨɜɢɹɦɢ ɨɛɢɬɚɧɢɹ. Ɍɚɤɠɟ ɧɟɦɚɥɨɜɚɠɧɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɵ ɮɥɨɪɵ ɹɜɥɹɟɬɫɹ ɩɪɟɞɥɨɠɟɧɧɵɣ 

Ȼ.Ɏ. ɋɜɢɪɢɞɟɧɤɨ [46] ɢɧɞɟɤɫ ɝɢɞɪɨɮɢɬɧɨɫɬɢ ɮɥɨɪɵ. Ɉɧ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 

ɨɰɟɧɤɢ ɞɨɥɢ ɜɢɞɨɜ «ɜɨɞɧɨɝɨ ɹɞɪɚ» ɜɨ ɮɥɨɪɟ ɢɫɫɥɟɞɭɟɦɨɝɨ ɪɟɝɢɨɧɚ ɢ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

Ihd = (2A / B) - 1 (1) 

ɝɞɟ Ⱥ – ɱɢɫɥɨ ɜɨɞɧɵɯ ɜɢɞɨɜ; ȼ – ɱɢɫɥɨ ɜɫɟɯ ɜɢɞɨɜ ɢɡɭɱɟɧɧɨɣ ɮɥɨɪɵ. 
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ȼɟɥɢɱɢɧɚ ɢɧɞɟɤɫɚ ɦɟɧɹɟɬɫɹ ɨɬ +1 ɩɪɢ ɩɨɥɧɨɦ ɫɨɜɩɚɞɟɧɢɢ «ɜɨɞɧɨɝɨ 

ɹɞɪɚ» ɫ ɫɨɫɬɚɜɨɦ ɮɥɨɪɵ, ɞɨ -1 ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɜɨɞɧɵɯ ɜɢɞɨɜ ɜ ɜɵɛɨɪɤɟ. ȼ 

ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɨɞ ɜɨɞɧɵɦɢ ɜɢɞɚɦɢ ɩɨɞɪɚɡɭɦɟɜɚɥɢɫɶ ɜɨɞɧɵɟ ɪɚɫɬɟɧɢɹ ɜ 

ɭɡɤɨɦ ɫɦɵɫɥɟ, ɬɨ ɟɫɬɶ ɝɢɞɪɨɮɢɬɵ. 
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ɁȺɄɅɘɑȿɇɂȿ 

 
ȼ ɯɨɞɟ ɪɚɛɨɬɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɜɥɟɧɧɵɦɢ ɡɚɞɚɱɚɦɢ ɛɵɥɢ ɫɞɟɥɚɧɵ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɜɵɜɨɞɵ. 
 

ȼɵɜɨɞɵ: 

1. ɇɚ ɨɫɧɨɜɟ ɥɢɬɟɪɚɬɭɪɧɵɯ ɢ ɝɟɪɛɚɪɧɵɯ ɞɚɧɧɵɯ, ɫɨɛɫɬɜɟɧɧɵɯ ɫɛɨɪɨɜ ɛɵɥ 

ɫɨɫɬɚɜɥɟɧ ɮɥɨɪɢɫɬɢɱɟɫɤɢɣ ɫɩɢɫɨɤ ɦɚɤɪɨɮɢɬɨɜ ɛɚɫɫɟɣɧɚ ɫɪɟɞɧɟɝɨ 

ɬɟɱɟɧɢɹ ɪ. ȿɧɢɫɟɣ, ɜɤɥɸɱɚɸɳɢɣ ɜ ɫɟɛɹ 92 ɜɢɞɚ ɜɨɞɧɵɯ ɪɚɫɬɟɧɢɣ, 

ɨɬɧɨɫɹɳɢɯɫɹ ɤ 41 ɪɨɞɭ ɢ 25 ɫɟɦɟɣɫɬɜɚɦ. 

2. ɉɨ ɮɥɨɪɢɫɬɢɱɟɫɤɨɦɭ ɫɩɢɫɤɭ ɛɵɥɚ ɫɨɫɬɚɜɥɟɧɚ ɤɚɪɬɚ, ɩɨɤɚɡɵɜɚɸɳɚɹ 

ɦɟɫɬɚ ɫɛɨɪɚ ɦɚɤɪɨɮɢɬɨɜ ɢ ɱɢɫɥɨ ɨɛɧɚɪɭɠɟɧɧɵɯ ɜ ɷɬɢɯ ɦɟɫɬɚɯ ɜɢɞɨɜ 

ɦɚɤɪɨɮɢɬɨɜ. ɇɚɢɛɨɥɶɲɟɣ ɢɡɭɱɟɧɧɨɫɬɶɸ, ɫɨɝɥɚɫɧɨ ɟɣ, ɨɛɥɚɞɚɟɬ 

ɜɢɞɨɜɨɣ ɫɨɫɬɚɜ ɨɤɪɟɫɬɧɨɫɬɟɣ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ, ɧɚɢɦɟɧɶɲɟɣ – ɦɚɥɵɟ 

ɩɪɢɬɨɤɢ ɪ. ȿɧɢɫɟɣ. Ɏɥɨɪɟ ɦɚɤɪɨɮɢɬɨɜ ɷɬɨɝɨ ɛɚɫɫɟɣɧɚ ɧɟɨɛɯɨɞɢɦɨ 

ɛɨɥɟɟ ɩɨɞɪɨɛɧɨɟ ɢɡɭɱɟɧɢɟ ɫ ɩɪɢɜɥɟɱɟɧɢɟɦ ɫɨɜɪɟɦɟɧɧɵɯ 

ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɞɚɧɧɵɯ. 

3. ɋɢɫɬɟɦɚɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɮɥɨɪɵ ɜɵɹɜɢɥ ɡɧɚɱɢɬɟɥɶɧɨɟ ɩɪɟɨɛɥɚɞɚɧɢɟ ɩɨ 

ɱɢɫɥɭ ɜɢɞɨɜ ɩɨɤɪɵɬɨɫɟɦɟɧɧɵɯ. Ʉɪɭɩɧɟɣɲɢɣ ɤɥɚɫɫ – Liliopsida, 

ɤɪɭɩɧɟɣɲɢɣ ɩɨɞɤɥɚɫɫ – Alismatidae, ɧɚɢɛɨɥɟɟ ɛɨɝɚɬɨɟ ɜɢɞɚɦɢ 

ɫɟɦɟɣɫɬɜɨ – Potamogetonaceae. ɗɤɨɥɨɝɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɜɵɹɜɢɥ 

ɪɚɜɟɧɫɬɜɨ ɞɨɥɟɣ ɧɚɫɬɨɹɳɢɯ ɜɨɞɧɵɯ ɦɚɤɪɨɮɢɬɨɜ ɢ ɩɪɢɛɪɟɠɧɵɯ. 

Ɉɬɦɟɱɚɟɬɫɹ ɫɜɹɡɶ ɬɚɤɫɨɧɨɦɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɵ ɮɥɨɪɵ ɢ ɟɺ 

ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɝɪɭɩɩ. Ɋɟɡɭɥɶɬɚɬɵ ɯɨɪɨɥɨɝɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɝɨɜɨɪɹɬ ɨ 

ɩɪɟɨɛɥɚɞɚɧɢɢ ɜɢɞɨɜ ɫ ɲɢɪɨɤɢɦ ɚɪɟɚɥɨɦ ɧɚɞ ɜɢɞɚɦɢ ɫ ɭɡɤɢɦ. 

Ɉɛɧɚɪɭɠɟɧɨ ɩɹɬɶ ɢɧɜɚɡɢɜɧɵɯ ɜɢɞɨɜ, ɢ ɬɪɢ ɜɢɞɚ ɜɯɨɞɹɳɢɯ ɜ Ʉɪɚɫɧɭɸ 

ɤɧɢɝɭ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ. 
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