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ɊȿɎȿɊȺɌ 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɂɨɨɩɥɚɧɤɬɨɧ Ⱥɛɚɤɚɧɫɤɨɣ 

ɩɪɨɬɨɤɢ ɪ. ȿɧɢɫɟɣ» ɫɨɞɟɪɠɢɬ 43 ɫɬɪɚɧɢɰɵ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 6 ɬɚɛɥɢɰ, 4 

ɪɢɫɭɧɤɚ, 2 ɩɪɢɥɨɠɟɧɢɹ, 30 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ  ɢɫɬɨɱɧɢɤɨɜ. 

ȺȻȺɄȺɇɋɄȺə ɉɊɈɌɈɄȺ, ȿɇɂɋȿɃ, ɁɈɈɉɅȺɇɄɌɈɇ, ɆȺɅɕȿ 

ɊȿɄɂ, ɇɂɀɇəə ɌɍɇȽɍɋɄȺ, ȺɇȽȺɊȺ, ȻȺɋɋȿɃɇ ȼȿɊɏɇȿɃ ȼɈɅȽɂ, 

ɋɌɊɂɀȿɇɖ, CLADOCERA, COPEPODA, ROTIFERA. 

Ɉɛɴɟɤɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ: ɡɨɨɩɥɚɧɤɬɨɧ Ⱥɛɚɤɚɧɫɤɨɣ ɩɪɨɬɨɤɢ ɪ. ȿɧɢɫɟɣ. 

ɐɟɥɶ ɪɚɛɨɬɵ – ɢɡɭɱɢɬɶ ɫɟɬɧɨɣ ɡɨɨɩɥɚɧɤɬɨɧ Ⱥɛɚɤɚɧɫɤɨɣ ɩɪɨɬɨɤɢ ɤɚɤ 

ɩɨɤɚɡɚɬɟɥɶ ɤɚɱɟɫɬɜɚ ɫɪɟɞɵ.  

Ɂɚɞɚɱɢ: 

1. ɨɩɪɟɞɟɥɢɬɶ ɜɢɞɨɜɨɣ ɫɨɫɬɚɜ ɢ ɜɢɞɨɜɨɟ ɛɨɝɚɬɫɬɜɨ ɫɟɬɧɨɝɨ ɡɨɨɩɥɚɧɤɬɨɧɚ; 

2. ɪɚɫɫɱɢɬɚɬɶ ɱɢɫɥɟɧɧɨɫɬɶ ɢ ɛɢɨɦɚɫɫɭ ɡɨɨɩɥɚɧɤɬɨɧɚ, ɜɵɹɜɢɬɶ ɟɝɨ 

ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ-ɜɪɟɦɟɧɧɭɸ ɞɢɧɚɦɢɤɭ; 

3. ɨɰɟɧɢɬɶ ɜɢɞɨɜɨɟ ɫɯɨɞɫɬɜɨ ɥɟɜɨɛɟɪɟɠɧɨɣ ɢ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɟɣ 

Ⱥɛɚɤɚɧɫɤɨɣ ɩɪɨɬɨɤɢ ɩɨ ɢɧɞɟɤɫɭ ɀɚɤɤɚɪɚ; 

4. ɞɚɬɶ ɨɰɟɧɤɭ ɤɚɱɟɫɬɜɚ ɜɨɞɵ Ⱥɛɚɤɚɧɫɤɨɣ ɩɪɨɬɨɤɢ ɩɨ ɡɨɨɩɥɚɧɤɬɨɧɭ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɜɢɞɨɜɨɣ 

ɫɨɫɬɚɜ ɢ ɜɢɞɨɜɨɟ ɛɨɝɚɬɫɬɜɨ ɡɨɨɩɥɚɧɤɬɨɧɚ Ⱥɛɚɤɚɧɫɤɨɣ ɩɪɨɬɨɤɢ, ɟɝɨ 

ɱɢɫɥɟɧɧɨɫɬɶ, ɛɢɨɦɚɫɫɚ ɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ-ɜɪɟɦɟɧɧɚɹ ɞɢɧɚɦɢɤɚ; ɨɰɟɧɟɧɨ 

ɜɢɞɨɜɨɟ ɫɯɨɞɫɬɜɨ ɥɟɜɨɛɟɪɟɠɧɨɣ ɢ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɟɣ ɩɪɨɬɨɤɢ ɩɨ ɢɧɞɟɤɫɭ 

ɀɚɤɤɚɪɚ; ɞɚɧɚ ɨɰɟɧɤɚ ɤɚɱɟɫɬɜɚ ɜɨɞɵ.
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ȼȼȿȾȿɇɂȿ 

 

Ɂɨɨɩɥɚɧɤɬɨɧ – ɫɨɜɨɤɭɩɧɨɫɬɶ ɠɢɜɨɬɧɵɯ ɨɪɝɚɧɢɡɦɨɜ, ɚɞɚɩɬɢɪɨɜɚɧɧɵɯ ɤ 

ɨɛɢɬɚɧɢɸ ɜ ɬɨɥɳɟ ɜɨɞɵ ɢ ɧɟ ɫɩɨɫɨɛɧɵɯ ɫɨɩɪɨɬɢɜɥɹɬɶɫɹ ɬɟɱɟɧɢɸ ɜɨɞɵ. 

Ɋɟɤɚ ȿɧɢɫɟɣ, ɜ ɪɚɣɨɧɟ ɝɨɪɨɞɚ Ʉɪɚɫɧɨɹɪɫɤɚ, ɹɜɥɹɟɬɫɹ ɢɫɬɨɱɧɢɤɨɦ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ. Ɋɟɤɨɧɫɬɪɭɤɰɢɹ ɝɢɞɪɨɫɬɪɨɢɬɟɥɶɫɬɜɨɦ ɢ ɢɧɬɟɧɫɢɜɧɨɟ 

ɤɨɦɩɥɟɤɫɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɪɭɩɧɟɣɲɟɣ ɜɨɞɧɨɣ ɚɪɬɟɪɢɢ ɋɢɛɢɪɢ ɩɪɢɜɟɥɢ ɤ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɥɚɧɢɪɨɜɚɧɢɹ ɪɚɰɢɨɧɚɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɫɨɯɪɚɧɟɧɢɹ 

ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɜɧɨɜɟɫɢɹ ɪɟɤɢ, ɚ ɬɚɤɠɟ ɪɚɡɪɚɛɨɬɤɢ ɩɨɞɯɨɞɨɜ ɢ ɤɪɢɬɟɪɢɟɜ 

ɨɰɟɧɤɢ ɟɟ ɫɨɫɬɨɹɧɢɹ [1].  

Ɂɨɨɩɥɚɧɤɬɨɧ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɦɧɨɝɨɱɢɫɥɟɧɧɨɣ ɝɪɭɩɩɨɣ ɝɢɞɪɨɛɢɨɧɬɨɜ, 

ɢɦɟɸɳɢɯ ɨɝɪɨɦɧɨɟ ɷɤɨɥɨɝɢɱɟɫɤɨɟ ɢ ɯɨɡɹɣɫɬɜɟɧɧɨɟ ɡɧɚɱɟɧɢɟ: ɨɧ ɭɱɚɫɬɜɭɟɬ ɜ 

ɫɨɡɞɚɧɢɢ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɞɭɤɰɢɢ ɜɨɞɨɟɦɚ, ɜ ɩɪɨɰɟɫɫɟ ɫɚɦɨɨɱɢɳɟɧɢɹ 

ɜɨɞɨɟɦɨɜ ɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ ɜɨɞɵ (ɫɚɩɪɨɛɧɨɫɬɢ) ɢ 

ɬɪɨɮɢɱɟɫɤɨɝɨ ɫɬɚɬɭɫɚ ɜɨɞɨɟɦɚ [2, 3, 4].  

Ⱥɛɚɤɚɧɫɤɚɹ ɩɪɨɬɨɤɚ, ɪɚɫɩɨɥɨɠɟɧɧɚɹ ɧɚ ɪɟɤɟ ȿɧɢɫɟɣ ɜ ɩɪɟɞɟɥɚɯ ɝɨɪɨɞɚ 

Ʉɪɚɫɧɨɹɪɫɤɚ, ɢɦɟɟɬ ɜɚɠɧɨɟ ɪɟɤɪɟɚɰɢɨɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɠɢɬɟɥɟɣ ɝɨɪɨɞɚ, ɚ 

ɬɚɤɠɟ ɧɚ ɧɟɣ ɭɫɬɚɧɨɜɥɟɧɵ ɪɵɛɨɜɨɞɧɵɟ ɫɚɞɤɢ, ɱɬɨ ɦɨɠɟɬ ɩɨɜɥɟɱɶ ɡɚ ɫɨɛɨɣ 

ɧɚɪɭɲɟɧɢɟ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɫɜɹɡɟɣ ɢ ɷɜɬɪɨɮɢɪɨɜɚɧɢɟ ɩɪɨɬɨɤɢ. ȼ ɩɟɪɜɭɸ 

ɨɱɟɪɟɞɶ, ɷɬɢ ɧɚɪɭɲɟɧɢɹ ɨɬɪɚɠɚɸɬɫɹ ɧɚ ɜɢɞɨɜɨɦ ɫɨɫɬɚɜɟ ɜɨɞɧɵɯ ɫɨɨɛɳɟɫɬɜ, ɚ 

ɬɚɤ ɠɟ ɧɚ ɢɯ ɱɢɫɥɟɧɧɨɫɬɢ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɝɥɚɜɧɨɣ ɡɚɞɚɱɟɣ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɡɨɨɩɥɚɧɤɬɨɧɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ ɩɥɚɧɤɬɨɧɧɵɯ 

ɫɨɨɛɳɟɫɬɜ [2, 3]. 

ɐɟɥɶ ɞɚɧɧɨɣ ɪɚɛɨɬɵ – ɢɡɭɱɢɬɶ ɫɟɬɧɨɣ ɡɨɨɩɥɚɧɤɬɨɧ Ⱥɛɚɤɚɧɫɤɨɣ ɩɪɨɬɨɤɢ 

ɤɚɤ ɩɨɤɚɡɚɬɟɥɶ ɤɚɱɟɫɬɜɚ ɫɪɟɞɵ.  

Ȼɵɥɢ ɩɨɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

1. ɨɩɪɟɞɟɥɢɬɶ ɜɢɞɨɜɨɣ ɫɨɫɬɚɜ ɢ ɜɢɞɨɜɨɟ ɛɨɝɚɬɫɬɜɨ ɫɟɬɧɨɝɨ ɡɨɨɩɥɚɧɤɬɨɧɚ; 

2. ɪɚɫɫɱɢɬɚɬɶ ɱɢɫɥɟɧɧɨɫɬɶ ɢ ɛɢɨɦɚɫɫɭ ɡɨɨɩɥɚɧɤɬɨɧɚ, ɜɵɹɜɢɬɶ ɟɝɨ 

ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ-ɜɪɟɦɟɧɧɭɸ ɞɢɧɚɦɢɤɭ; 
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3. ɨɰɟɧɢɬɶ ɜɢɞɨɜɨɟ ɫɯɨɞɫɬɜɨ ɥɟɜɨɛɟɪɟɠɧɨɣ ɢ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɟɣ 

Ⱥɛɚɤɚɧɫɤɨɣ ɩɪɨɬɨɤɢ ɩɨ ɢɧɞɟɤɫɭ ɀɚɤɤɚɪɚ; 

4. ɞɚɬɶ ɨɰɟɧɤɭ ɤɚɱɟɫɬɜɚ ɜɨɞɵ Ⱥɛɚɤɚɧɫɤɨɣ ɩɪɨɬɨɤɢ ɩɨ ɡɨɨɩɥɚɧɤɬɨɧɭ.



6 

 

ȽɅȺȼȺ1. ɈȻɁɈɊ ɅɂɌȿɊȺɌɍɊɕ 

 

1.1. Ɂɨɨɩɥɚɧɤɬɨɧ ɪɟɤ ɜ ɫɜɹɡɢ ɫɨ ɫɤɨɪɨɫɬɶɸ ɬɟɱɟɧɢɹ 

 

1.1.1. Ɂɨɨɩɥɚɧɤɬɨɧ ɪɟɤɢ ȿɧɢɫɟɣ 

 

ɉɥɚɧɤɬɨɧ, ɤɚɤ ɛɢɨɰɟɧɨɬɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ, ɜ ȿɧɢɫɟɟ ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɮɨɪɦɢɪɨɜɚɬɶɫɹ ɥɢɲɶ ɜ ɧɢɠɧɟɦ ɬɟɱɟɧɢɢ ɪɟɤɢ, ɟɟ ɞɟɥɶɬɟ ɢ ɝɭɛɟ. Ʉɚɤ ɜ ɝɥɚɜɧɨɦ 

ɪɭɫɥɟ, ɬɚɤ ɢ ɜ ɩɨɞɚɜɥɹɸɳɟɦ ɛɨɥɶɲɢɧɫɬɜɟ ɜɬɨɪɨɫɬɟɩɟɧɧɵɯ ɩɪɨɬɨɤ ɩɥɚɧɤɬɨɧ 

ɨɬɫɭɬɫɬɜɭɟɬ ɜ ɫɤɨɥɶɤɨ-ɧɢɛɭɞɶ ɡɚɦɟɬɧɵɯ ɤɨɥɢɱɟɫɬɜɚɯ [5, 6].  

ȼɨɩɪɨɫ ɨ ɩɨɬɚɦɨɩɥɚɧɤɬɨɧɟ ɢɥɢ, ɤɚɤ ɟɝɨ ɩɪɟɞɥɚɝɚɟɬ ɧɚɡɵɜɚɬɶ ȼ. ɂ.ɀɚɞɢɧ, 

ɪɟɨɩɥɚɧɤɬɨɧɟ, ɨ ɟɝɨ ɨɫɨɛɟɧɧɨɫɬɹɯ ɢ ɭɫɥɨɜɢɹɯ ɮɨɪɦɢɪɨɜɚɧɢɹ ɧɟɨɞɧɨɤɪɚɬɧɨ 

ɨɛɪɚɳɚɥ ɧɚ ɫɟɛɹ ɜɧɢɦɚɧɢɟ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ: ȼ. ɂ. Ɇɟɣɫɧɟɪɚ, Ⱥ. ɋ.ɋɤɨɪɢɤɨɜɚ, Ⱥ. 

Ʌ. Ȼɟɧɢɧɝɚ ɢ ɧɟɤɨɬɨɪɵɯ ɞɪɭɝɢɯ. ɉɨɫɥɟɞɢɧɣ ɚɜɬɨɪ ɨɬɦɟɱɚɟɬ, ɱɬɨ ɪɚɡɜɢɬɢɹ 

ɪɟɱɧɨɝɨ ɩɥɚɧɤɬɨɧɚ  ɧɟɨɛɯɨɞɢɦɵ ɫɤɨɪɨɫɬɢ ɧɟ ɜɵɲɟ 1 ɦ/ɫɟɤ ɢ ɱɬɨ ɧɨɪɦɚɥɶɧɨɟ 

ɫɭɳɟɫɬɜɨɜɚɧɢɟ ɟɝɨ ɧɚɱɢɧɚɟɬɫɹ ɩɪɢ ɫɤɨɪɨɫɬɹɯ, ɧɟ ɩɪɢɜɵɲɚɸɳɢɯ 0,5-0,8 ɦ/ɫɟɤ. 

ɗɬɨɬ ɜɵɜɨɞ Ⱥ. Ʌ. Ȼɟɧɢɧɝɚ ɧɚɯɨɞɢɬ ɩɨɞɬɜɟɪɠɞɟɧɢɟ ɢ ɜ ȿɧɢɫɟɟ [5].  

ɇɚ ɜɫɟɦ ɩɪɨɬɹɠɟɧɢɢ ɜɟɪɯɧɟɝɨ ɢ ɩɨɥɨɜɢɧɵ ɫɪɟɞɧɟɝɨ ɬɟɱɟɧɢɹ ȿɧɢɫɟɹ, ɞɨ 

ɭɫɬɶɹ ɉɨɞɤɚɦɟɧɧɨɣ Ɍɭɧɝɭɫɤɢ ɫɪɟɞɧɢɟ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɫɤɨɪɨɫɬɢ ɜ ɢɸɥɟ-ɚɜɝɭɫɬɟ 

ɫɨɫɬɚɜɥɹɸɬ 1 ɦ/ɫɟɤ. ȼ ɧɢɠɧɟɦ ɩɥɟɫɟ ɫɪɟɞɧɟɝɨ ɬɟɱɟɧɢɹ – ɨɬ ɉɨɞɤɚɦɟɧɧɨɣ ɞɨ 

ɇɢɠɧɟɣ Ɍɭɧɝɭɫɤɢ ɨɧɢ ɬɚɤ ɠɟ ɟɳɟ ɜɵɫɨɤɢ, ɜ ɫɪɟɞɧɟɦ 0,8 ɦ/ɫɟɤ, ɢ ɬɨɥɶɤɨ ɜ 

ɧɢɠɧɟɦ ɬɟɱɟɧɢɢ ɩɚɞɚɸɬ ɞɨ 0,5 ɦ/ɫɟɤ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɷɬɨɦɭ ɜɨ ɜɫɟɦ ɜɟɪɯɧɟɦ ɢ 

ɫɪɟɞɧɟɦ ɭɱɚɫɬɤɚɯ ȿɧɢɫɟɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɥɚɧɤɬɨɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ, ɤɚɤ ɟɞɢɧɨɝɨ 

ɛɢɨɰɟɧɨɬɢɱɟɫɤɢ ɫɜɹɡɚɧɧɨɝɨ ɰɟɥɨɝɨ, ɧɟɜɨɡɦɨɠɧɨ. ɉɨɦɢɦɨ ɩɪɹɦɨɝɨ 

ɩɨɞɚɜɥɹɸɳɟɝɨ ɞɟɣɫɬɜɢɹ ɫɬɪɭɣ ɩɨɬɨɤɚ ɢ ɜɡɜɟɲɟɧɧɵɯ ɜ ɧɟɦ ɦɢɧɟɪɚɥɶɧɵɯ 

ɱɚɫɬɢɰ, ɛɵɫɬɪɚɹ ɪɟɤɚ ɜɵɧɨɫɢɬ ɩɨɩɚɞɚɸɳɢɟ ɜ ɧɟɟ ɨɪɝɚɧɢɡɦɵ ɩɪɟɠɞɟ, ɱɟɦ  ɨɧɢ 

ɭɫɩɟɜɚɸɬ ɪɚɡɦɧɨɠɢɬɶɫɹ ɜ ɧɟɣ. ɉɨɷɬɨɦɭ ɜ ɩɥɚɧɤɬɨɧɧɵɯ ɩɪɨɛɚɯ ɜ ɨɫɧɨɜɧɨɦ 

ɪɭɫɥɟ ɢ ɜɟɪɯɧɢɯ ɬɟɱɟɧɢɹɯ ȿɧɢɫɟɹ ɜɫɬɪɟɱɚɟɬɫɹ ɥɢɲɶ ɧɟɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɠɢɜɨɬɧɵɯ, ɜɵɧɨɫɢɦɵɯ ɜ ɧɟɛɨɥɶɲɨɦ ɱɢɫɥɟ ɢɡ ɨɬɞɟɥɶɧɵɯ ɡɚɬɨɧɨɜ, ɝɞɟ ɨɧɢ ɦɨɝɭɬ 
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ɪɚɡɦɧɨɠɚɬɶɫɹ, ɢɥɢ ɜɡɦɭɱɢɜɚɟɦɵɯ ɫɨ ɞɧɚ ɜ ɩɪɢɛɪɟɠɧɵɯ ɡɨɧɚɯ ɬɢɯɢɯ ɩɪɨɬɨɤ [5, 

6, 7, 8]. 

Ɂɨɨɩɥɚɧɤɬɨɧ ȿɧɢɫɟɹ ɪɚɡɧɨɨɛɪɚɡɟɧ ɩɨ ɫɬɪɭɤɬɭɪɟ ɧɚɫɟɥɟɧɢɹ ɢ 

ɤɨɥɢɱɟɫɬɜɟɧɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ. ȼ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ȿɧɢɫɟɹ ɡɨɨɩɥɚɧɤɬɨɧ ɫɨɫɬɨɢɬ ɜ 

ɨɫɧɨɜɧɨɦ ɢɡ ɥɢɦɧɨɮɢɥɶɧɵɯ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɜɟɫɥɨɧɨɝɢɯ ɪɚɤɨɨɛɪɚɡɧɵɯ 

(Eudiaptomus graciloides, Heterocope borealis, Mesocyclops leuckatri), 

ɩɨɫɬɭɩɚɸɳɢɯ ɜ ɪɟɤɭ ɢɡ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ɇɚɛɥɸɞɚɟɦɨɟ ɜɧɢɡ ɩɨ 

ɬɟɱɟɧɢɸ ɡɚɤɨɧɨɦɟɪɧɨɟ ɭɦɟɧɶɲɟɧɢɟ ɱɢɫɥɟɧɧɨɫɬɢ ɢ ɛɢɨɦɚɫɫɵ ɡɨɨɩɥɚɧɤɬɨɧɚ 

ɫɜɹɡɚɧɨ ɜ ɨɫɧɨɜɧɨɦ ɫ ɪɚɡɪɭɲɚɸɳɢɦ ɜɥɢɹɧɢɟɦ ɧɚ ɥɢɦɧɨɮɢɥɶɧɵɯ ɠɢɜɨɬɧɵɯ 

ɜɵɫɨɤɢɯ ɫɤɨɪɨɫɬɟɣ ɬɟɱɟɧɢɹ. ɇɚɱɢɧɚɹ ɫɨ ɫɬɜɨɪɚ Ⱥɬɚɦɚɧɨɜɨ ɜ ɫɨɫɬɚɜɟ 

ɡɨɨɩɥɚɧɤɬɨɧɚ ɞɨɦɢɧɢɪɨɜɚɧɢɟ ɩɟɪɟɯɨɞɢɬ ɤ ɤɨɥɨɜɪɚɬɤɚɦ (Euchlanis dilatata, 

Trichotria pocilum), ɩɪɢɞɨɧɧɵɦ ɢ ɡɚɪɨɫɥɟɜɵɦ ɜɟɬɜɢɫɬɨɭɫɵɦ (Alona rectangula, 

Pleuroxus truncatus). ȿɝɨ ɜɢɞɨɜɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɡɚɦɟɬɧɨ ɜɨɡɪɚɫɬɚɟɬ, ɱɢɫɥɟɧɧɨɫɬɶ 

ɢ ɛɢɨɦɚɫɫɚ ɨɫɬɚɸɬɫɹ ɧɚ ɧɢɡɤɨɦ ɭɪɨɜɧɟ, ɬɚɤ ɤɚɤ ɢɡ-ɡɚ ɜɵɫɨɤɢɯ ɫɤɨɪɨɫɬɟɣ ɦɧɨɝɢɟ 

ɜɢɞɵ ɛɵɫɬɪɨ ɜɵɩɚɞɚɸɬ ɢɡ ɩɥɚɧɤɬɨɧɚ. ɇɚɩɪɢɦɟɪ, Alonella excisа, Alona rustica, 

A. rectangula, Pleuroxus uncinatus, Scapholeberis mucronata ɨɬɦɟɱɚɥɢɫɶ ɬɨɥɶɤɨ ɧɚ 

ɨɬɪɟɡɤɟ ȿɧɢɫɟɹ ɨɬ ɭɫɬɶɹ Ⱥɧɝɚɪɵ ɞɨ ɭɫɬɶɹ ɇɢɠɧɟɣ Ɍɭɧɝɭɫɤɢ [8, 9].  

ɋɨɛɫɬɜɟɧɧɨ ɟɧɢɫɟɣɫɤɢɣ ɩɥɚɧɤɬɨɧ ɧɚɱɢɧɚɟɬ ɮɨɪɦɢɪɨɜɚɬɶɫɹ ɫ ɧɢɠɧɟɝɨ 

ɩɥɟɫɚ ɋɪɟɞɧɟɝɨ ȿɧɢɫɟɹ, ɝɞɟ ɨɫɧɨɜɧɭɸ ɱɚɫɬɶ ɜɟɝɟɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ ɫɤɨɪɨɫɬɢ 

ɬɟɱɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɸɬ 0,7 ɦ/ɫ ɢ ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɝɥɭɛɢɧɚ ɪɟɤɢ. 

ɉɨɹɜɥɹɸɬɫɹ ɩɟɥɚɝɢɱɟɫɤɢɟ ɮɨɪɦɵ Leptodora kindtii, Holopedium gibberum, 

Daphnia cristata, D. longiremis, Bosminopsis deitersi, Bosmina obtusirostris [8]. 

ȼ ɪɚɧɧɟɜɟɫɟɧɧɢɣ ɩɟɪɢɨɞ ɩɨ ɜɫɟɦɭ ɬɟɱɟɧɢɸ ɪɟɤɢ ɨɫɧɨɜɭ ɛɢɨɦɚɫɫɵ 

ɡɨɨɩɥɚɧɤɬɨɧɚ ɫɨɫɬɚɜɥɹɸɬ ɜɟɫɥɨɧɨɝɢɟ ɪɚɤɨɨɛɪɚɡɧɵɟ. ɇɚ ɜɟɪɯɧɟɦ ɭɱɚɫɬɤɟ 

ɞɨɦɢɧɢɪɭɸɬ ɥɢɦɧɨɮɢɥɶɧɵɟ ɜɢɞɵ Eudiaptomus graciloides, Heterocope borealis, 

ɧɚ ɫɪɟɞɧɟɦ – ɩɪɢɞɨɧɧɵɟ ɰɢɤɥɨɩɵ, ɚ ɧɚ ɧɢɠɧɟɦ – ɩɥɚɧɤɬɨɧɧɵɟ ɜɢɞɵ Cyclops 

kolensis, Eudiaptomus graciloides. ȼ ɩɨɡɞɧɟɜɟɫɟɧɧɢɣ ɩɟɪɢɨɞ ɬɚɤɠɟ ɨɫɧɨɜɭ 

ɛɢɨɦɚɫɫɵ ɡɨɨɩɥɚɧɤɬɨɧɚ ɫɨɫɬɚɜɥɹɥɢ ɜɟɫɥɨɧɨɝɢɟ, ɧɨ ɭɠɟ ɤ ɧɢɠɧɟɦɭ ɭɱɚɫɬɤɭ, 

ɧɚɱɢɧɚɹ ɫɨ ɫɬɜɨɪɚ ɜɵɲɟ ɭɫɬɶɹ ɇɢɠɧɟɣ Ɍɭɧɝɭɫɤɢ, ɜ ɟɟ ɫɨɫɬɚɜɟ ɭɜɟɥɢɱɢɥɚɫɶ ɪɨɥɶ 

ɤɨɥɨɜɪɚɬɨɤ. ȼɟɞɭɳɚɹ ɪɨɥɶ ɩɪɢɧɚɞɥɟɠɚɥɚ Asplanchna priodonta, Synchaeta sp. 
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Ʌɟɬɨɦ ɧɚ ɜɟɪɯɧɟɦ ɭɱɚɫɬɤɟ ȿɧɢɫɟɹ ɨɫɧɨɜɭ ɡɨɨɩɥɚɧɤɬɨɧɚ ɬɚɤɠɟ ɫɨɫɬɚɜɥɹɥɢ 

ɜɟɫɥɨɧɨɝɢɟ ɪɚɱɤɢ Eu. graciloides, H. borealis, M. leuckatri [8]. 

ȼ ɫɪɟɞɧɟɦ ɬɟɱɟɧɢɢ, ɝɞɟ ɧɚɛɥɸɞɚɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɨɟ ɩɨɫɬɭɩɥɟɧɢɟ ɢɡ 

ɩɪɢɬɨɤɨɜ, ɜ ɩɥɚɧɤɬɨɧɟ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɡɧɚɱɢɦɨɫɬɶ ɤɨɥɨɜɪɚɬɨɤ [8].  

Ʉɚɤ ɢ ɜ ɜɟɫɟɧɧɢɣ ɩɟɪɢɨɞ, ɥɟɬɨɦ, ɧɚɱɢɧɚɹ ɫɨ ɫɬɜɨɪɚ ɜɵɲɟ ɭɫɬɶɹ ɇɢɠɧɟɣ 

Ɍɭɧɝɭɫɤɢ, ɜ ɩɥɚɧɤɬɨɧɟ ɪɟɤɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɤɨɥɨɜɪɚɬɨɤ ɢ 

ɜɟɬɜɢɫɬɨɭɫɵɯ. ȼ ɷɬɨɬ ɩɟɪɢɨɞ ɞɨɦɢɧɢɪɭɸɬ ɬɟɩɥɨɥɸɛɢɜɵɟ ɜɢɞɵ Daphnia cristata, 

D. longiremis, Polyarthra sp [8].  

ɋɨɜɟɪɲɟɧɧɨ ɢɧɭɸ ɤɚɪɬɢɧɭ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɥɚɧɤɬɨɧ ɜ ɩɨɣɦɟɧɧɵɯ 

ɨɡɟɪɚɯ ɢ ɨɡɟɪɨɩɨɞɨɛɧɵɯ ɫɬɚɪɢɰɚɯ ɢ ɡɚɥɢɜɚɯ. Ɂɚɪɨɫɥɢ ɜɨɞɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɫ 

ɢɯ ɷɩɢɮɢɬɧɨɣ ɢ ɛɟɧɬɢɱɟɫɤɨɣ ɦɢɤɪɨɮɥɨɪɨɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɩɪɟɤɪɚɫɧɭɸ ɫɪɟɞɭ 

ɨɛɢɬɚɧɢɹ ɞɥɹ ɩɪɢɞɨɧɧɨ-ɩɪɢɛɪɟɠɧɵɯ ɢ ɷɜɪɢɛɢɨɧɬɧɵɯ ɡɨɨɩɥɚɧɤɬɨɧɧɵɯ ɮɨɪɦ. ȼ 

ɫɜɹɡɢ ɫ ɷɬɢɦ ɱɢɫɥɟɧɧɨɫɬɶ ɢɯ ɧɟɪɟɞɤɨ ɞɨɫɬɢɝɚɟɬ 700-1000 ɷɤɡ./ɥ, ɚ ɨɛɳɚɹ 

ɛɢɨɦɚɫɫɚ 6-7 ɝ/ɦ3. ɉɪɢ ɷɬɨɦ ɛɨɥɟɟ ɩɨɥɨɜɢɧɵ ɜɫɟɣ ɛɢɨɦɚɫɫɵ ɩɪɢɯɨɞɢɬɫɹ ɧɚ 

ɞɨɥɸ ɤɥɚɞɨɰɟɪ [6]. 

ɋɪɟɞɢ ɤɥɚɞɨɰɟɪ ɱɚɳɟ ɜɫɬɪɟɱɚɸɬɫɹ Diaphanosoma brachyurum, 

Ceriodaphnia pulchella, Daphnia longispina, Bosmina longirostris, ɢɡ ɤɨɩɟɩɨɞ 

ɨɛɵɱɧɵ Mesocyclops leuckarti, M. crasus, ɧɟɤɨɪɵɟ ɞɪɭɝɢɟ ɜɢɞɵ ɢ ɢɯ 

ɦɧɨɝɨɱɢɫɥɟɧɧɚɹ ɦɨɥɨɞɶ [6].  

 

 

1.1.2. Ɂɨɨɩɥɚɧɤɬɨɧ ɦɟɞɥɟɧɧɨɬɟɤɭɳɢɯ ɪɚɜɧɢɧɧɵɯ ɦɚɥɵɯ ɪɟɤ 

 

ɋɚɦɵɣ ɦɧɨɝɨɱɢɫɥɟɧɧɵɣ ɜɨɞɧɵɣ ɨɛɴɟɤɬ ɫɪɟɞɢ ɜɨɞɨɬɨɤɨɜ ɢ ɫɪɟɞɢ ɜɫɟɯ ɬɢɩɨɜ 

ɩɪɟɫɧɵɯ ɜɨɞ – ɦɚɥɵɟ ɪɟɤɢ [10].  

Ɇɚɥɵɟ ɪɟɤɢ ɛɚɫɫɟɣɧɚ ȼɟɪɯɧɟɣ ȼɨɥɝɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɤɨɦɩɥɟɤɫ 

ɦɨɡɚɢɱɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɛɢɨɬɨɩɨɜ, ɨɛɪɚɡɨɜɚɜɲɢɯɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɫɨɛɟɧɧɨɫɬɟɣ 

ɥɚɧɞɲɚɮɬɚ, ɟɫɬɟɫɬɜɟɧɧɨ-ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ, ɚɧɬɪɨɩɨɝɟɧɧɵɯ ɢ ɡɨɨɝɟɧɧɵɯ 

ɧɚɪɭɲɟɧɢɣ. Ⱦɥɹ ɤɚɠɞɨɝɨ ɬɢɩɚ ɛɢɨɬɨɩɨɜ ɯɚɪɚɤɬɟɪɧɚ ɨɩɪɟɞɟɥɟɧɧɚɹ ɫɟɡɨɧɧɚɹ 
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ɫɭɤɰɟɫɫɢɹ, ɤɨɥɢɱɟɫɬɜɟɧɧɨɟ ɨɛɢɥɢɟ ɢ ɬɪɨɮɢɱɟɫɤɚɹ ɫɬɪɭɤɬɭɪɚ ɡɨɨɩɥɚɧɤɬɨɧɚ [10, 

11]. 

ȼɟɫɧɨɣ ɧɚ ɦɟɞɥɟɧɧɨɬɟɤɭɳɢɯ ɨɬɤɪɵɬɵɯ ɭɱɚɫɬɤɚɯ ɦɚɥɵɯ ɪɟɤ ɫɤɨɪɨɫɬɶ 

ɬɟɱɟɧɢɹ ɛɵɥɚ ɜ ɫɪɟɞɧɟɦ 0,14 ɦ/ɫ. Ɉɫɧɨɜɭ ɡɨɨɩɥɚɧɤɬɨɧɚ ɩɨ ɱɢɫɥɟɧɧɨɫɬɢ 

ɫɨɫɬɚɜɥɹɥɢ ɤɨɥɨɜɪɚɬɤɢ – ɜ ɫɪɟɞɧɟɦ 77,3%, ɩɨ ɛɢɨɦɚɫɫɟ ɫɨɨɬɧɨɲɟɧɢɟ ɜɫɟɯ ɝɪɭɩɩ 

ɡɨɨɩɥɚɧɤɬɟɪɨɜ ɛɵɥɨ ɩɪɢɦɟɪɧɨ ɨɞɢɧɚɤɨɜɵɦ. ɋɪɟɞɢ ɞɨɦɢɧɢɪɭɸɳɢɯ ɜɢɞɨɜ 

ɨɬɦɟɱɟɧɵ ɤɨɥɨɜɪɚɬɤɢ ɪ. Euchlanis, ɸɜɟɧɢɥɶɧɵɟ ɫɬɚɞɢɢ Cyclopoida, 

ɜɟɬɜɢɫɬɨɭɫɵɟ ɪɚɤɨɨɛɪɚɡɧɵɟ ɫɟɦ. Chydoridae. ɇɚɢɛɨɥɶɲɟɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ 

ɞɨɫɬɢɝɚɥɢ ɤɨɥɨɜɪɚɬɤɢ [10].  

ȼ ɢɸɧɟ ɫɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɫɧɢɠɚɥɚɫɶ ɜ ɫɪɟɞɧɟɦ ɞɨ 0,09 ɦ/ɫ. ɉɨ 

ɱɢɫɥɟɧɧɨɫɬɢ ɢ ɛɢɨɦɚɫɫɟ ɩɟɪɜɟɧɫɬɜɨɜɚɥɢ ɜɟɫɥɨɧɨɝɢɟ ɪɚɤɨɨɛɪɚɡɵɟ. 

Ⱦɨɦɢɧɢɪɨɜɚɥɢ ɧɚɭɩɥɢɭɫɵ, ɤɨɩɟɩɨɞɢɬɵ ɢ ɜɡɪɨɫɥɵɟ ɨɫɨɛɢ ɜɟɫɥɨɧɨɝɢɯ ɪɚɱɤɨɜ 

ɪɨɞɨɜ Acanthocyclops, Macrocyclops, ɚ ɬɚɤɠɟ ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɜɟɬɜɢɫɬɨɭɫɵɯ – ɪ. 

Ceriodaphnia. ɑɢɫɥɟɧɧɨɫɬɶ ɫɨɤɪɚɳɚɥɚɫɶ ɜ 1,5 ɪɚɡɚ, ɧɨ ɛɢɨɦɚɫɫɚ ɡɚ ɫɱɟɬ 

ɪɚɤɨɨɛɪɚɡɧɵɯ ɭɜɟɥɢɱɢɜɚɥɚɫɶ ɜ ɫɪɟɞɧɟɦ ɜ 1,3 ɪɚɡɚ [10].  

ȼ ɢɸɥɟ ɫɤɨɪɨɫɬɢ ɬɟɱɟɧɢɹ ɫɧɢɠɚɥɢɫɶ ɜ ɫɪɟɞɧɟɦ ɞɨ 0,03 ɦ/ɫ. ȼ ɡɨɨɩɥɚɧɤɬɨɧɟ 

ɜɟɞɭɳɟɟ ɩɨɥɨɠɟɧɢɟ ɡɚɧɢɦɚɥɢ ɜɟɫɥɨɧɨɝɢɟ ɪɚɤɨɨɛɪɚɡɧɵɟ, ɨɞɧɚɤɨ ɜ 13,2 ɪɚɡɚ 

ɭɜɟɥɢɱɢɥɚɫɶ ɞɨɥɹ ɜɟɬɜɢɫɬɨɭɫɵɯ. ȼɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɧɚɱɚɥɨɦ ɥɟɬɚ 

ɧɚɛɥɸɞɚɥɨɫɶ ɩɨɜɵɲɟɧɢɟ ɱɢɫɥɟɧɧɨɫɬɢ ɢ ɛɢɨɦɚɫɫɵ ɡɨɨɩɥɚɧɤɬɨɧɚ - ɜ ɫɪɟɞɧɟɦ ɜ 

1,4 ɢ 1,9 ɪɚɡ. Ⱦɨɦɢɧɢɪɨɜɚɥɢ ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɪɨɞɨɜ Ceriodaphnia,  Daphnia, 

Pleuroxus, Acanthocyclops [10].  

Ɋɟɤɚ ɋɬɪɢɠɟɧɶ – ɩɪɚɜɵɣ ɩɪɢɬɨɤ ɪ. Ⱦɟɫɧɵ. ɗɬɨ ɬɢɩɢɱɧɨ ɪɚɜɧɢɧɧɚɹ ɪɟɤɚ 

ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ 32 ɤɦ, ɢɡ ɤɨɬɨɪɵɯ 6 ɤɦ ɩɪɨɬɟɤɚɸɬ ɜ ɩɪɟɞɟɥɚɯ ɝ. ɑɟɪɧɢɝɨɜɚ. 

ɇɟɡɚɪɟɝɭɥɢɪɨɜɚɧɧɚɹ ɱɚɫɬɶ ɪɭɫɥɚ ɜ ɜɟɪɯɨɜɶɟ ɢ ɫɪɟɞɧɟɦ ɬɟɱɟɧɢɢ ɪɟɤɢ ɢɡɜɢɥɢɫɬɚɹ, 

ɫɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɧɟɛɨɥɶɲɚɹ – 0,10-0,25 ɦ/ɫ, ɜ ɦɟɠɟɧɧɵɣ ɩɟɪɢɨɞ ɩɪɚɤɬɢɱɟɫɤɢ 

ɨɬɫɭɬɫɬɜɭɟɬ [12]. 

ȼ ɡɨɨɩɥɚɧɤɬɨɧɟ ɪ. ɋɬɪɢɠɟɧɶ ɡɚ ɩɟɪɢɨɞ ɢɫɫɥɟɞɨɜɚɧɢɣ ɨɛɧɚɪɭɠɟɧɨ 42 ɜɢɞɚ, 

ɢɡ ɧɢɯ: ɤɨɥɨɜɪɚɬɨɤ – 17, ɜɟɫɥɨɧɨɝɢɯ ɪɚɤɨɨɛɪɚɡɧɵɯ – 13 ɢ ɜɟɬɜɢɫɬɨɭɫɵɯ – 12 

[12].  
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Ɂɨɨɩɥɚɧɤɬɨɧ ɧɟɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɝɨ ɭɱɚɫɬɤɚ ɪɟɤɢ ɯɚɪɚɤɬɟɪɢɡɨɜɚɥɫɹ ɛɟɞɧɵɦ 

ɜɢɞɨɜɵɦ ɫɨɫɬɚɜɨɦ ɢ ɧɢɡɤɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ ɪɚɡɜɢɬɢɹ. Ɂɞɟɫɶ 

ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ ɜɫɟɝɨ 13 ɜɢɞɨɜ, ɢɡ ɤɨɬɨɪɵɯ ɤɨɥɨɜɪɚɬɨɤ – 7, ɜɟɬɜɢɫɬɨɭɫɵɯ 

ɪɚɤɨɨɛɪɚɡɧɵɯ – 2 ɢ ɜɟɫɥɨɧɨɝɢɯ – 4. ɋɪɟɞɢ ɤɨɥɨɜɪɚɬɨɤ ɞɨɦɢɧɢɪɨɜɚɥɢ Euchlanis 

dilatata, Testudinella patina ɢ Mytilina ventralis. Ɇɚɫɫɨɜɨɝɨ ɪɚɡɜɢɬɢɹ ɞɨɫɬɢɝɚɥɢ 

ɜɟɬɜɢɫɬɨɭɫɵɟ ɪɚɱɤɢ Chydorus sphaericus, Alona affinis [12].  

 

ȼ ɝɨɪɧɵɯ ɱɚɫɬɹɯ ɪɟɤ ɛɵɫɬɪɨɟ ɬɟɱɟɧɢɟ (1-4 ɦ/ɫ) ɜɵɧɨɫɢɬ ɨɪɝɚɧɢɡɦɵ 

ɩɪɟɠɞɟ, ɱɟɦ ɨɧɢ ɭɫɩɟɜɚɸɬ ɪɚɡɦɧɨɠɢɬɶɫɹ, ɬɭɪɛɭɥɟɧɬɧɨɫɬɶ ɩɨɬɨɤɚ ɢ ɜɡɜɟɲɟɧɧɵɟ 

ɜ ɧɟɦ ɦɢɧɟɪɚɥɶɧɵɟ ɱɚɫɬɢɰɵ ɨɤɚɡɵɜɚɸɬ ɩɪɹɦɨɟ ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɞɟɣɫɬɜɢɟ ɧɚ 

ɩɥɚɧɤɬɨɧ. ȼ. ɇ. Ƚɪɟɡɟ ɨɬɦɟɱɚɥ, ɱɬɨ ɧɚ ɜɫɟɦ ɩɪɨɬɹɠɟɧɢɢ ɜɟɪɯɧɟɝɨ (ɞɨ ɭɫɬɶɹ 

ɪ.Ⱥɧɝɚɪɚ) ɢ ɫɪɟɞɧɟɝɨ (ɞɨ ɭɫɬɶɹ ɪ. ɇɢɠɧɹɹ Ɍɭɧɝɭɫɤɚ) ɬɟɱɟɧɢɹ ɪɟɤɢ ȿɧɢɫɟɣ 

ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɨɨɩɥɚɧɤɬɨɧɚ ɤɚɤ «ɟɞɢɧɨɝɨ ɛɢɨɰɟɧɨɬɢɱɟɫɤɢ ɫɜɹɡɚɧɧɨɝɨ ɰɟɥɨɝɨ», 

ɧɟɜɨɡɦɨɠɧɨ [5]. ɉɪɢ ɢɡɭɱɟɧɢɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɡɨɨɩɥɚɧɤɬɨɧɚ ɋɚɹɧɫɤɨɝɨ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɫɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ 0,25 ɦ/ɫ ɹɜɥɹɟɬɫɹ 

ɤɪɢɬɢɱɟɫɤɨɣ ɞɥɹ ɪɚɡɜɢɬɢɹ ɥɢɦɧɢɱɟɫɤɨɝɨ ɪɚɱɤɨɜɨ-ɤɨɥɨɜɪɚɬɨɱɧɨɝɨ ɩɥɚɧɤɬɨɧɚ, 

ɬ.ɟ. ɬɭɪɛɭɥɟɧɬɧɨɫɬɶ ɪɟɱɧɨɝɨ ɩɨɬɨɤɚ ɩɪɢ ɛɨɥɶɲɟɣ ɫɤɨɪɨɫɬɢ ɬɟɱɟɧɢɹ 

ɩɪɟɩɹɬɫɬɜɭɟɬ ɟɝɨ ɪɚɡɜɢɬɢɸ [9, 13]. 

 

1.2. Ɉɫɨɛɟɧɧɨɫɬɢ ɨɬɛɨɪɚ ɡɨɨɩɥɚɧɤɬɨɧɚ ɜ ɪɟɤɚɯ  

 

ɍɫɥɨɜɢɹ ɬɟɤɭɱɢɯ ɜɨɞ ɞɟɥɚɸɬ ɬɪɭɞɧɨɩɪɢɦɟɧɢɦɵɦɢ ɦɟɬɨɞɵ 

ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ ɭɱɟɬɚ ɩɥɚɧɤɬɨɧɚ, ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɥɢɦɧɨɥɨɝɢɟɣ ɞɥɹ ɫɬɨɹɱɢɯ 

ɜɨɞɨɟɦɨɜ. ȿɳɟ ɛɨɥɟɟ ɬɪɭɞɧɵɦ ɩɪɢɦɟɧɟɧɢɟ ɢɯ ɨɤɚɡɚɥɨɫɶ ɧɚ ȿɧɢɫɟɟ ɜ ɫɜɹɡɢ ɫ 

ɨɱɟɧɶ ɫɢɥɶɧɵɦ ɬɟɱɟɧɢɟɦ. ɉɨɷɬɨɦɭ ɛɨɥɶɲɨɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɹɥɨɫɶ ɪɚɡɪɚɛɨɬɤɟ 

ɦɟɬɨɞɢɱɟɫɤɢɯ ɜɨɩɪɨɫɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ ɤɨɥɢɱɟɫɬɜɟɧɧɵɦ ɭɱɟɬɨɦ ɩɥɚɧɤɬɨɧɚ ɜ 

ɭɫɥɨɜɢɹɯ ɪɟɱɧɨɝɨ ɩɨɬɨɤɚ [5]. 

Ɉɞɧɚ ɢɡ ɡɚɞɚɱ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɦɟɬɨɞɢɤɢ ɭɱɟɬɚ ɩɥɚɧɤɬɨɧɚ ɫɨɫɬɨɹɥɚ ɜ ɬɨɦ, 

ɱɬɨɛɵ ɢɡɛɪɚɬɶ ɧɚɢɛɨɥɟɟ ɰɟɥɟɫɨɨɛɪɚɡɧɵɟ ɫɩɨɫɨɛɵ ɫɛɨɪɚ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɩɪɨɛ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɩɨɥɭɱɟɧɢɟ ɛɨɥɟɟ ɩɨɥɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨ ɪɚɡɜɢɬɢɢ 



11 

 

ɩɥɚɧɤɬɨɧɚ ɜ ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɹɯ ɪɟɤɢ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɛɵɥɚ ɩɪɨɜɟɞɟɧɚ 

ɫɪɚɜɧɢɬɟɥɶɧɚɹ ɨɰɟɧɤɚ ɩɪɨɛ ɨɫɚɞɨɱɧɵɯ, ɛɪɚɜɲɢɯɫɹ ɛɚɬɨɦɟɬɪɚɦɢ ɢɥɢ ɭ 

ɩɨɜɟɪɯɧɨɫɬɢ ɛɭɬɵɥɹɦɢ, ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɩɪɨɛ, 

ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɧɵɯ ɢ ɬɨɬɚɥɶɧɵɯ ɥɨɜɨɜ ɫɟɬɶɸ Ⱦɠɟɞɞɢ, ɥɨɜɨɜ 

ɩɥɚɧɤɬɨɧɨɫɨɛɢɪɚɬɟɥɟɦ Ȼɨɝɨɪɨɜɚ ɢ ɩɪɨɛ ɫɬɨɤɚ ɩɥɚɧɤɬɨɧɚ [5]. 

ȼ ɧɢɡɨɜɶɹɯ ɪɟɤɢ, ɝɞɟ ɩɨɡɜɨɥɹɥɢ ɧɟɛɨɥɶɲɢɟ ɫɤɨɪɨɫɬɢ ɬɟɱɟɧɢɹ, 

ɩɪɢɦɟɧɹɥɢɫɶ ɞɥɹ ɭɱɟɬɚ ɡɨɨɩɥɚɧɤɬɨɧɚ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɬɨɬɚɥɶɧɵɟ ɢ ɮɪɚɤɰɢɨɧɧɵɟ  

ɥɨɜɵ ɫɟɬɹɦɢ Ⱦɠɟɞɢ (ɝɚɡ № 46-49), ɚ ɬɚɤɠɟ ɩɥɚɧɤɬɨɧɨɫɨɛɢɪɚɬɟɥɶ Ȼɨɝɨɪɨɜɚ. ȼ 

ɜɟɪɯɧɟɦ ɢ ɫɪɟɞɧɟɦ ɬɟɱɟɧɢɢ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɦɟɬɨɞ ɭɱɟɬɚ ɫɬɨɤɚ ɡɨɨɩɥɚɧɤɬɨɧɚ. 

ɉɪɢɧɰɢɩ ɟɝɨ, ɫɨɫɬɨɹɳɢɣ ɜ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɪɚɛɨɬɟ ɩɥɚɧɤɬɨɧɧɨɣ ɫɟɬɢ ɢ 

ɜɦɨɧɬɢɪɨɜɚɧɧɨɣ ɜ ɧɟɟ ɝɢɞɪɨɦɟɬɪɢɱɟɫɤɨɣ ɜɟɪɬɭɲɤɢ, ɛɵɥ ɜɩɟɪɜɵɟ ɩɪɟɞɥɨɠɟɧ ȿ. 

ɋ. ɇɟɢɡɜɟɫɬɧɨɜɨɣ-ɀɚɞɢɧɨɣ [5]. 

Ⱦɥɹ ɭɱɟɬɚ ɩɪɢɞɨɧɧɨɝɨ ɩɥɚɧɤɬɨɧɚ ɭɩɨɬɪɟɛɥɹɥɫɹ ɜɢɯɪɟɜɨɣ ɬɪɚɥ [5].  

Ⱦɥɹ ɡɚɱɟɪɩɵɜɚɧɢɹ ɜɨɞɵ ɫ ɫɨɞɟɪɠɚɳɢɦɫɹ ɜ ɧɟɣ ɩɥɚɧɤɬɨɧɨɦ 

ɭɩɨɬɪɟɛɥɹɸɬɫɹ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɜɨɞɨɱɟɪɩɚɬɟɥɢ, ɧɚɱɢɧɚɹ ɫ ɜɟɞɟɪɤɚ, ɤɪɭɠɤɢ ɢ 

ɤɨɧɱɚɹ ɫɥɨɠɧɨ ɭɫɬɪɨɟɧɧɵɦɢ ɛɚɬɨɦɟɬɪɚɦɢ ɪɚɡɧɵɯ ɫɢɫɬɟɦ [14].  

ɇɚ ɪɟɤɚɯ ɞɥɹ ɡɚɱɟɪɩɵɜɚɧɢɹ ɩɪɨɛ ɜɨɞɵ ɭɩɨɬɪɟɛɥɹɟɬɫɹ ɛɚɬɨɦɟɬɪ ɫɢɫɬɟɦɵ 

ɀɭɤɨɜɫɤɨɝɨ ɜ ɜɢɞɟ ɝɨɪɢɡɨɧɬɚɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɰɢɥɢɧɞɪɚ, 

ɡɚɤɪɵɜɚɟɦɨɝɨ ɤɪɵɲɤɚɦɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɜɟɪɬɢɤɚɥɶɧɨ.  ɂɦɟɸɬɫɹ ɞɜɟ ɦɨɞɟɥɢ 

ɷɬɨɝɨ ɛɚɬɨɦɟɬɪɚ – ɛɨɥɶɲɚɹ (ɞɥɢɧɨɣ 25 ɫɦ ɢ ɞɢɚɦɟɬɪɨɦ 10 ɫɦ) ɢ ɦɚɥɚɹ (ɞɥɢɧɨɣ 

12-15 ɫɦ ɢ ɞɢɚɦɟɬɪɨɦ 6-8 ɫɦ). ɋ ɨɛɟɢɯ ɫɬɨɪɨɧ ɰɢɥɢɧɞɪ ɡɚɤɪɵɜɚɟɬɫɹ ɤɪɵɲɤɚɦɢ 

ɫ ɪɟɡɢɧɨɜɵɦɢ ɩɪɨɤɥɚɞɤɚɦɢ, ɭɤɪɟɩɥɟɧɧɵɦɢ ɧɚ ɨɫɹɯ ɧɚ ɜɟɪɯɧɟɦ ɤɪɚɟ ɰɢɥɢɧɞɪɚ 

[14]. 

Ⱦɥɹ ɜɡɹɬɢɹ ɩɪɨɛ ɜɨɞɵ ɜ ɬɟɤɭɱɢɯ ɜɨɞɚɯ ɢɦɟɟɬɫɹ ɛɚɬɨɦɟɬɪ, 

ɫɤɨɧɫɬɪɭɢɪɨɜɚɧɧɵɣ əɚɝɨɦ, Ⱥɦɛɸɥɟɦ ɢ ɐɢɦɦɟɪɦɚɧɨɦ, ɤɨɬɨɪɵɣ ɧɚɩɨɦɢɧɚɟɬ 

ɛɚɬɨɦɟɬɪ Ɏɪɢɞɢɧɝɟɪɚ, ɚ ɬɚɤɠɟ ɛɚɬɨɦɟɬɪ ɀɭɤɨɜɫɤɨɝɨ. ȼ ɧɨɪɦɚɥɶɧɨɦ ɩɨɥɨɠɟɧɢɢ 

ɨɛɟ  ɤɪɵɲɤɢ ɞɟɪɠɚɬɫɹ ɨɬɤɪɵɬɵɦɢ ɛɥɚɝɨɞɚɪɹ ɫɩɢɪɚɥɶɧɵɦ ɩɪɭɠɢɧɚɦ. Ⱦɥɹ 

ɜɡɹɬɢɹ ɩɪɨɛɵ ɜɨɞɵ ɩɪɢɤɪɟɩɥɟɧɧɵɣ ɤ ɲɬɚɧɝɟ ɛɚɬɨɦɟɬɪ ɭɞɟɪɠɢɜɚɟɬɫɹ ɧɚ ɬɟɱɟɧɢɢ 

ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɜɨɞɚ ɦɨɠɟɬ ɫɜɨɛɨɞɧɨ ɟɝɨ ɩɪɨɦɵɜɚɬɶ ɧɚɫɤɜɨɡɶ. ɉɨɱɬɢ ɱɟɪɟɡ 
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ɦɢɧɭɬɭ ɡɚɤɪɵɜɚɸɬ ɤɪɵɲɤɢ ɧɚɬɹɠɟɧɢɟɦ ɞɜɭɯ ɬɪɨɫɨɜ. Ⱦɜɟ ɡɚɳɟɥɤɢ 

ɩɪɟɩɹɬɫɬɜɭɸɬ ɫɥɭɱɚɣɧɨɦɭ ɨɬɤɪɵɜɚɧɢɸ ɛɚɬɨɦɟɬɪɚ [14]. 

ɂɡ ɦɟɬɨɞɨɜ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɫɨɛɨɣ ɤɨɦɛɢɧɚɰɢɸ ɪɚɡɞɟɥɶɧɨɝɨ 

ɜɨɞɨɡɚɱɟɪɩɵɜɚɧɢɹ ɢɥɢ ɧɚɫɚɫɵɜɚɧɢɹ ɜɨɞɵ ɢɡ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɝɨɪɢɡɨɧɬɚ ɢ 

ɩɨɫɥɟɞɭɸɳɟɝɨ ɨɬɞɟɥɟɧɢɹ ɩɥɚɧɤɬɨɧɚ ɨɬ ɜɨɞɵ, ɡɚɫɥɭɠɢɜɚɟɬ ɜɧɢɦɚɧɢɹ ɬɚɤ 

ɧɚɡɵɜɚɟɦɵɣ ɧɚɫɨɫɧɵɣ ɦɟɬɨɞ, ɩɪɢ ɤɨɬɨɪɨɦ ɜɨɞɚ ɧɚɤɚɱɢɜɚɟɬɫɹ ɫ ɬɪɟɛɭɟɦɨɣ 

ɝɥɭɛɢɧɵ ɢ ɮɢɥɶɬɪɭɟɬɫɹ ɱɟɪɟɡ ɫɟɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɹɱɟɢ. ɉɪɨɮɢɥɶɬɪɨɜɚɧɧɵɣ 

ɨɛɴɟɦ ɜɨɞɵ ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɱɟɬɱɢɤɚ ɧɚ ɧɚɫɨɫɟ ɢɥɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɧɚɩɨɥɧɟɧɢɸ ɫɨɫɭɞɚ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɨɛɴɟɦɚ. Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɥɢɦɧɨɩɥɚɧɤɬɨɧɚ 

ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɩɪɢɦɟɧɹɟɬɫɹ ɧɚɫɨɫ Ɏɨɥɶɤɚ [14]. ɇɚɩɪɢɦɟɪ, Ⱦɭɛɨɫɤɚɹ ɢ ɞɪ. ɜ 

ɫɜɨɟɣ ɪɚɛɨɬɟ ɧɚ Ʉɪɚɫɧɨɹɪɫɤɪɣ Ƚɗɋ ɩɪɨɛɵ ɛɪɚɥɢ ɛɚɬɨɦɟɬɪɨɦ ɬɢɩɚ Ⱦɶɹɱɟɧɤɨ-

Ʉɨɠɟɜɧɢɤɨɜɚ ɨɛɴɟɦɨɦ 8 ɢɥɢ 5,6 ɥ, ɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɪ. ȿɧɢɫɟɣ – ɬɟɦ ɠɟ 

ɛɚɬɨɦɟɬɪɨɦ ɢɥɢ ɜɟɞɪɨɦ ɨɛɴɟɦɨɦ 11 ɥ. Ɉɛɴɟɦ ɜɨɞɵ ɢɡ ɛɚɬɨɦɟɬɪɚ ɢɥɢ ɜɟɞɪɚ 

ɩɪɨɰɟɠɢɜɚɥɢ ɱɟɪɟɡ ɫɟɬɶ Ⱥɩɲɬɟɣɧɚ ɢɡ ɦɟɥɶɧɢɱɧɨɝɨ ɤɚɩɪɨɧɨɜɨɝɨ ɫɢɬɚ №78 [8]. 

Ⱦɥɹ ɫɛɨɪɚ ɩɥɚɧɤɬɨɧɚ ɜ ɪɟɤɟ ɢɥɢ ɩɪɢ ɞɜɢɠɟɧɢɢ ɫɭɞɧɚ ɧɚ ɨɡɟɪɚɯ ɢ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚɯ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɰɢɥɢɧɞɪɢɱɟɫɤɚɹ ɫɟɬɶ Ʌɚɧɝɚɧɫɚ («ɐɟɩɩɟɥɢɧ»), 

ɫɨɫɬɨɹɳɚɹ ɢɡ ɞɜɭɯ ɫɲɢɬɵɯ ɢɡ ɳɟɥɤɚ ɢɥɢ ɤɚɩɪɨɧɚ ɰɢɥɢɧɞɪɨɜ ɢ ɨɞɧɨɝɨ 

ɲɟɥɤɨɜɨɝɨ ɢɥɢ ɤɚɩɪɨɧɨɜɨɝɨ ɤɨɧɭɫɚ ɫ ɩɥɚɧɤɬɨɧɧɵɦ ɫɬɚɤɚɧɨɦ ɧɚ ɤɨɧɰɟ. ɋɟɬɶ ɫ 

ɩɨɦɨɳɶɸ ɤɭɫɤɨɜ ɩɨɥɨɬɧɚ ɧɚɲɢɜɚɟɬɫɹ ɧɚ ɬɪɢ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɰɚ; ɤ ɩɟɪɟɞɧɟɦɭ 

ɤɨɥɶɰɭ ɩɪɢɜɹɡɵɜɚɟɬɫɹ ɭɡɞɟɱɤɚ ɫ ɤɨɥɶɰɨɦ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɤ ɬɪɨɫɭ. ɋɟɬɶ ɦɨɠɟɬ 

ɛɵɬɶ ɪɚɡɥɢɱɧɵɯ ɪɚɡɦɟɪɨɜ [15]. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɭɟɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɦɟɬɨɞɨɜ ɨɬɛɨɪɚ ɩɪɨɛ, 

ɧɨ ɥɭɱɲɟ ɜɫɟɝɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɦɟɬɨɞɵ, ɩɨɞɯɨɞɹɳɢɟ ɤ ɬɢɩɭ 

ɜɨɞɨɟɦɚ, ɟɝɨ ɝɥɭɛɢɧɟ ɢ ɪɚɡɦɟɪɚɦ [15]. 
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ȽɅȺȼȺ 2. ɆȺɌȿɊɂȺɅɕ ɂ ɆȿɌɈȾɕ 

 

2.1. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪ. ȿɧɢɫɟɣ ɢ Ⱥɛɚɤɚɧɫɤɨɣ ɩɪɨɬɨɤɢ ɜ ɪɚɣɨɧɟ ɪɚɛɨɬ 

 

Ɋɟɤɚ ȿɧɢɫɟɣ ɧɚ ɢɫɫɥɟɞɭɟɦɨɦ ɧɚɦɢ ɭɱɚɫɬɤɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɝɨɪɧɭɸ 

ɛɵɫɬɪɨɬɟɤɭɳɭɸ ɪɟɤɭ (ɫɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ 1,8-2,0 ɦ/ɫ). Ɇɨɪɮɨɦɟɬɪɢɱɟɫɤɢɟ 

ɨɫɨɛɟɧɧɨɫɬɢ ɜɵɲɟɥɟɠɚɳɟɝɨ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɝɥɭɛɢɧɚ 

ɜɨɞɨɡɚɛɨɪɧɵɯ ɨɬɜɟɪɫɬɢɣ (40 ɦ ɩɪɢ ɇɉɍ) ɨɛɭɫɥɚɜɥɢɜɚɸɬ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 

Ʉɪɚɫɧɨɹɪɫɤɨɣ Ƚɗɋ ɩɨɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɥɟɬɨɦ ɢ ɩɨɜɵɲɟɧɢɟ ɨɫɟɧɶɸ ɢ 

ɡɢɦɨɣ. ɉɨɫɬɭɩɥɟɧɢɟ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɨɞɵ ɫ ɛɨɥɟɟ ɜɵɫɨɤɨɣ 

ɬɟɦɩɟɪɚɬɭɪɨɣ ɩɪɢɜɨɞɢɬ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɧɟɡɚɦɟɪɡɚɸɳɟɣ ɩɨɥɵɧɶɢ ɞɥɢɧɨɣ 50-200 

ɤɦ [16]. Ʉɨɥɟɛɚɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɪɟɤɟ ɡɧɚɱɢɬɟɥɶɧɨ ɡɚɜɢɫɹɬ ɨɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ 

Ʉɪɚɫɧɨɹɪɫɤɨɣ Ƚɗɋ [17]. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɜ Ⱥɛɚɤɚɧɫɤɨɣ ɩɪɨɬɨɤɟ ɜɨ ɜɪɟɦɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɚ 

ɜɵɫɨɤɨɣ - ɫɨɫɬɚɜɥɹɥɚ 18,5-25 ˚C (Ɍɚɛɥ. 1), ɱɬɨ ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ ɫɛɪɨɫɨɦ ɬɟɩɥɨɣ 

ɜɨɞɵ ɫ Ɍɗɐ-2 ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɨɬ ɦɟɫɬɚ ɫɛɨɪɚ ɩɪɨɛ. ɇɚ ɦɨɦɟɧɬ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɝɥɭɛɢɧɚ ɧɚ ɫɬɚɧɰɢɹɯ ɨɬɛɨɪɚ ɩɪɨɛ ɜɚɪɶɢɪɨɜɚɥɚ ɨɬ 0,75 ɞɨ 2,80 ɦ 

(Ɍɚɛɥ. 1). ɋɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɪɟɤɢ ɧɚ ɦɟɫɬɟ ɫɛɨɪɚ ɩɪɨɛ ɛɵɥɚ ɧɢɡɤɚɹ ɡɚ ɫɱɟɬ 

ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɧɚ Ⱥɛɚɤɚɧɫɤɨɣ ɩɪɨɬɨɤɟ ɞɚɦɛɵ (Ɋɢɫ.1). 

 

Ɍɚɛɥɢɰɚ 1 - Ɇɚɤɫɢɦɚɥɶɧɵɟ ɢ ɦɢɧɢɦɚɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɝɥɭɛɢɧɵ ɢ ɬɟɦɩɟɪɚɬɭɪɵ 

ɜɨɞɵ ɧɚ ɫɬɚɧɰɢɹɯ ɜɨ ɜɪɟɦɹ ɫɛɨɪɚ ɩɪɨɛ. 

Ⱦɚɬɚ Tmax, ̊ C Tmin, ̊ C Hmax, ɦ Hmin, ɦ 

5.05.2017 19,0 18,5 2,40 1,60 

12.05.2017 19,0 18,5 2,50 1,60 

24.05.2017 20,0 19,0 2,40 1,55 

2.06.2017 21,0 20,0 2,30 1,80 

14.06.2017 22,0 21,0 2,50 2,0 

23.06.2017 25,0 24,0 2,80 1,50 
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3.07.2017 22,0 21,5 2,60 0,75 

14.07.2017 21,0 19,0 2,50 1,60 

26.07.2017 21,0 19,5 2,50 1,90 

Ɍ – ɬɟɦɩɟɪɚɬɭɪɚ, ɇ – ɝɥɭɛɢɧɚ. 

 

 

Ɋɢɫɭɧɨɤ 1 - Ⱥɛɚɤɚɧɫɤɚɹ ɩɪɨɬɨɤɚ  ɫ ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɧɚ ɧɟɣ ɫɚɞɤɚɦɢ ɜ 

ɡɚɬɨɧɟ , ɨɬɝɨɪɨɠɟɧɧɨɦ ɨɬ ɨɫɧɨɜɧɨɣ ɩɪɨɬɨɤɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɞɚɦɛɨɣ. 

 

2.2. Ɇɟɬɨɞ ɫɛɨɪɚ ɢ ɨɛɪɚɛɨɬɤɢ ɡɨɨɩɥɚɧɤɬɨɧɚ 

 

Ɉɬɛɨɪ ɩɪɨɛ ɡɨɨɩɥɚɧɤɬɨɧɚ ɩɪɨɜɨɞɢɥɢ ɜ ɦɚɟ - ɢɸɥɟ 2017 ɝɨɞɚ. ɉɪɨɛɵ ɛɵɥɢ 

ɜɡɹɬɵ ɧɚ Ⱥɛɚɤɚɧɫɤɨɣ ɩɪɨɬɨɤɟ ɪ. ȿɧɢɫɟɣ ɜɛɥɢɡɢ ɪɵɛɨɜɨɞɧɵɯ ɫɚɞɤɨɜ (Ɋɢɫ.2.). 

ȼɫɟɝɨ ɫɬɚɧɰɢɣ – 9. ɉɪɨɛɵ ɨɬɛɢɪɚɥɢ ɫɟɬɶɸ Ⱦɠɟɞɢ, d=14, ɝɚɡ № 55, ɩɪɨɬɹɝɢɜɚɹ ɟɟ 

ɨɬ ɝɥɭɛɢɧɵ 1ɦ ɞɨ ɩɨɜɟɪɯɧɨɫɬɢ. Ɉɛɴɟɦ ɩɪɨɰɟɠɟɧɧɨɣ ɜɨɞɵ ɫɨɫɬɚɜɥɹɥ 0,0154 ɦ3. 

ɉɪɨɛɵ ɮɢɤɫɢɪɨɜɚɥɢɫɶ 40%-ɵɦ ɮɨɪɦɚɥɢɧɨɦ ɞɨ ɨɤɨɧɱɚɬɟɥɶɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ 

4%. ȼɫɟɝɨ ɛɵɥɨ ɫɨɛɪɚɧɨ ɢ ɨɛɪɚɛɨɬɚɧɨ 81 ɩɪɨɛɚ. Ɉɛɪɚɛɨɬɤɚ ɩɪɨɛ ɩɪɨɢɡɜɨɞɢɥɚɫɶ 

ɜ ɤɚɦɟɪɟ Ȼɨɝɨɪɨɜɚ ɫɬɚɧɞɚɪɬɧɵɦ ɫɱɟɬɧɵɦ ɦɟɬɨɞɨɦ. Ȼɢɨɦɚɫɫɚ ɡɨɨɩɥɚɧɤɬɨɧɚ 
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ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɦɧɨɠɟɧɢɟɦ ɱɢɫɥɚ ɨɪɝɚɧɢɡɦɨɜ ɤɚɠɞɨɝɨ ɜɢɞɚ ɧɚ ɢɯ 

ɢɧɞɢɜɢɞɭɚɥɶɧɭɸ ɦɚɫɫɭ [3, 18, 19]. 

Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɧɚ ɥɟɜɨɛɟɪɟɠɧɨɣ ɢ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɹɯ 

Ⱥɛɚɤɚɧɫɤɨɣ ɩɪɨɬɨɤɢ ɭɱɢɬɵɜɚɥɢɫɶ ɞɚɧɧɵɟ, ɫɨɛɪɚɧɧɵɟ ɧɚ ɫɬɚɧɰɢɹɯ 1-4 ɢ 6-9 

(ɰɟɧɬɪɚɥɶɧɚɹ ɢ ɥɟɜɨɛɟɪɟɠɧɚɹ ɱɚɫɬɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɪɢɫ. 2). Ⱦɚɧɧɵɟ, 

ɩɨɥɭɱɟɧɧɵɟ ɧɚ ɫɬɚɧɰɢɢ 5, ɧɟ ɭɱɢɬɵɜɚɥɢɫɶ, ɬɚɤ ɤɚɤ ɨɧɚ ɡɚɧɢɦɚɟɬ 

ɩɪɨɦɟɠɭɬɨɱɧɨɟ ɩɨɥɨɠɟɧɢɟ. 

 

 

Ɋɢɫɭɧɨɤ 2 - Ɋɚɫɩɨɥɨɠɟɧɢɟ ɫɬɚɧɰɢɣ ɨɬɛɨɪɚ ɩɪɨɛ (1-9 – ɧɨɦɟɪɚ ɫɬɚɧɰɢɣ) 

 

2.3. ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ 

 

ɋɬɚɧɰɢɢ ɛɵɥɢ ɪɚɡɞɟɥɟɧɵ ɧɚ ɞɜɟ ɝɪɭɩɩɵ. ɋɬɚɧɰɢɢ 1-4 («ɰɟɧɬɪɚɥɶɧɚɹ 

ɱɚɫɬɶ»), ɯɚɪɚɤɬɟɪɢɡɨɜɚɥɢ ɰɟɧɬɪɚɥɶɧɭɸ ɱɚɫɬɶ ɩɪɨɬɨɤɢ ɛɨɥɟɟ ɩɨɞɜɟɪɠɟɧɧɭɸ 

ɜɥɢɹɧɢɸ ɫɬɨɤɚ ɢɡ ɪɟɤɢ ȿɧɢɫɟɣ, ɚ ɫɬɚɧɰɢɢ 6-9 ɯɚɪɚɤɬɟɪɢɡɨɜɚɥɢ ɩɪɢɛɪɟɠɧɭɸ 

ɦɟɥɤɨɜɨɞɧɭɸ ɢ ɯɨɪɨɲɨ ɩɪɨɝɪɟɜɚɟɦɭɸ ɱɚɫɬɶ («ɥɟɜɵɣ ɛɟɪɟɝ»). 

Ȼɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɩɚɪɚɦɟɬɪɵ ɨɩɢɫɚɬɟɥɶɧɨɣ ɫɬɚɬɢɫɬɢɤɢ – ɫɪɟɞɧɟɟ, 

ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ, ɫɬɚɧɞɚɪɬɧɚɹ ɨɲɢɛɤɚ ɢ ɞɪ. ɞɥɹ ɪɚɡɧɵɯ ɜɵɛɨɪɨɱɧɵɯ 

ɫɨɜɨɤɭɩɧɨɫɬɟɣ ɜɟɥɢɱɢɧ ɱɢɫɥɟɧɧɨɫɬɢ ɢ ɛɢɨɦɚɫɫɵ ɡɨɨɩɥɚɧɤɬɨɧɚ. 

Ⱦɥɹ ɜɵɹɜɥɟɧɢɹ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ-ɜɪɟɦɟɧɧɨɣ ɞɢɧɚɦɢɤɢ ɜ ɡɚɬɨɧɟ ɩɪɨɜɟɥɢ 

ɞɜɭɯɮɚɤɬɨɪɧɵɣ ɞɢɫɩɟɪɫɢɨɧɧɵɣ ɚɧɚɥɢɡ ɜɟɥɢɱɢɧ ɫɭɦɦɚɪɧɨɣ ɱɢɫɥɟɧɧɨɫɬɢ ɢ 

1 
2 

3 
4 

5 
6 

7 
8 

9 
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ɛɢɨɦɚɫɫɵ ɡɨɨɩɥɚɧɤɬɨɧɚ ɩɨ ɮɚɤɬɨɪɚɦ: ɮɚɤɬɨɪ Ⱥ – ɰɟɧɬɪɚɥɶɧɚɹ ɱɚɫɬɶ ɢ ɥɟɜɵɣ 

ɛɟɪɟɝ (ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɬɚɧɰɢɢ 1-4 ɢ 6-9), ɮɚɤɬɨɪ Ȼ – ɞɚɬɵ ɨɬɛɨɪɚ ɩɪɨɛ. ȼɫɟ 

ɪɚɫɱɟɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɜ ɩɪɨɝɪɚɦɦɟ MS Excel, ɝɞɟ ɛɵɥɢ ɫɨɡɞɚɧɵ ɩɟɪɜɢɱɧɵɟ ɛɚɡɵ 

ɞɚɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ.  

ɇɨɪɦɚɥɢɡɚɰɢɸ ɡɧɚɱɟɧɢɣ ɱɢɫɥɟɧɧɨɫɬɢ ɢ ɛɢɨɦɚɫɫɵ ɩɪɨɜɨɞɢɥɢ 

ɥɨɝɚɪɢɮɦɢɪɨɜɚɧɢɟɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ [20]. 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɪɭɤɨɜɨɞɫɬɜɨɜɚɥɢɫɶ ɩɨɫɨɛɢɟɦ 

[21]. 

ɉɪɨɰɟɧɬ ɫɯɨɞɫɬɜɚ ɦɟɠɞɭ ɢɫɫɥɟɞɨɜɚɧɧɵɦɢ ɱɚɫɬɹɦɢ Ⱥɛɚɤɚɧɫɤɨɣ ɩɪɨɬɨɤɢ 

ɪɚɫɫɱɢɬɚɥɢ ɩɨ ɂɧɞɟɤɫɭ ɀɚɤɤɚɪɚ ɩɨ ɮɨɪɦɭɥɟ (1) [21]: 

 

ɋ
Ⱥ ȼ ɋ

ɯ     [21],                                                                                                 (1) 

 

ɝɞɟ ɋ – ɤɨɥɢɱɟɫɬɜɨ ɨɛɳɢɯ ɜɢɞɨɜ ɞɥɹ ɥɟɜɨɛɟɪɟɠɧɨɣ ɢ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɟɣ,  

Ⱥ – ɤɨɥɢɱɟɫɬɜɨ ɫɩɟɰɢɮɢɱɟɫɤɢɯ ɞɥɹ ɥɟɜɨɛɟɪɟɠɧɨɣ ɱɚɫɬɢ ɜɢɞɨɜ, 

ȼ – ɤɨɥɢɱɟɫɬɜɨ ɫɩɟɰɢɮɢɱɟɫɤɢɯ ɞɥɹ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɜɢɞɨɜ [21]. 
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ȽɅȺȼȺ 3. ɊȿɁɍɅɖɌȺɌɕ ɂ ɈȻɋɍɀȾȿɇɂə 

 

3.1. ȼɢɞɨɜɨɣ ɫɨɫɬɚɜ ɢ ɜɢɞɨɜɨɟ ɛɨɝɚɬɫɬɜɨ ɫɟɬɧɨɝɨ ɡɨɨɩɥɚɧɤɬɨɧɚ Ⱥɛɚɤɚɧɫɤɨɣ 

ɩɪɨɬɨɤɢ ɜ ɪɚɣɨɧɟ ɫɚɞɤɨɜ 

 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɢɞɨɜɨɝɨ ɫɨɫɬɚɜɚ ɡɨɨɩɥɚɧɤɬɨɧɚ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ 

ɨɩɪɟɞɟɥɢɬɟɥɢ: «Ɉɩɪɟɞɟɥɢɬɟɥɶ ɩɪɟɫɧɨɜɨɞɧɵɯ ɛɟɫɩɨɡɜɨɧɨɱɧɵɯ Ɋɨɫɫɢɢ ɢ 

ɫɨɩɪɟɞɟɥɶɧɵɯ ɬɟɪɪɢɬɨɪɢɣ» [2,23], «Ɉɩɪɟɞɟɥɢɬɟɥɶ ɡɨɨɩɥɚɧɤɬɨɧɚ ɢ ɡɨɨɛɟɧɬɨɫɚ 

ɩɪɟɫɧɵɯ ɜɨɞ ȿɜɪɨɩɟɣɫɤɨɣ ɱɚɫɬɢ Ɋɨɫɫɢɢ» [24], Ʉɭɬɢɤɨɜɚ, 1970 [25], 

«ȼɟɬɜɢɫɬɨɭɫɵɟ ɪɚɤɨɨɛɪɚɡɧɵɟ: ɫɢɫɬɟɦɚɬɢɤɚ ɢ ɛɢɨɥɨɝɢɹ» [26], «Ɉɩɪɟɞɟɥɢɬɟɥɶ 

Calanoida ɩɪɟɫɧɵɯ ɜɨɞ ɋɋɋɊ» [27]; ɫɬɚɬɶɢ: Kotov, Ishida, Taylor, 2009 [28], 

Bekker, Kotov, Taylor, 2012 [29], ɋɢɧɟɜ, 2002 [30]. 

ȼ Ⱥɛɚɤɚɧɫɤɨɣ ɩɪɨɬɨɤɟ ɜ ɦɚɟ - ɢɸɥɟ 2017 ɝɨɞɚ ɨɛɧɚɪɭɠɟɧɨ 36 ɜɢɞɨɜ ɢ 

ɝɪɭɩɩ ɡɨɨɩɥɚɧɤɬɨɧɚ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ ɤɨɥɨɜɪɚɬɨɤ 16 ɜɢɞɨɜ ɢ ɪɨɞɨɜ, ɜɟɬɜɢɫɬɨɭɫɵɯ 

ɪɚɤɨɨɛɪɚɡɧɵɯ (Cladocera) – 14 ɜɢɞɨɜ, ɜɟɫɥɨɧɨɝɢɯ ɪɚɤɨɨɛɪɚɡɧɵɯ (Copepoda) - 6 

ɜɢɞɨɜ (Ɍɚɛɥ. 2). ɋɪɟɞɢ ɤɨɩɟɩɨɞ ɟɞɢɧɢɱɧɨ ɜɫɬɪɟɱɚɥɚɫɶ ɦɨɥɨɞɶ Calanoida, ɚ ɜ 

ɨɫɧɨɜɧɨɦ ɜɟɬɜɢɫɬɨɭɫɵɟ ɪɚɱɤɢ ɛɵɥɢ ɩɪɟɞɫɬɜɚɜɥɟɧɵ ɜɢɞɚɦɢ Cyclopoida. ȼ ɦɚɟ ɢ 

ɢɸɧɟ ɞɨɦɢɧɢɪɨɜɚɥɢ ɩɨ ɱɢɫɥɟɧɧɨɫɬɢ ɦɨɥɨɞɶ ɰɢɤɥɨɩɨɢɞ, ɚ ɩɨ ɛɢɨɦɚɫɫɟ 

Asplanchna priodonta (ɜ ɦɚɟ) ɢ Polyphemus pediculus (ɜ ɢɸɧɟ). ȼ ɢɸɥɟ ɪɨɥɶ 

ɤɨɥɨɜɪɚɬɨɤ ɭɦɟɧɶɲɢɥɚɫɶ (ɱɢɫɥɨ ɜɢɞɨɜ ɭɦɟɧɶɲɢɥɨɫɶ ɨɬ ɞɟɜɹɬɢ ɜ ɦɚɟ ɞɨ ɫɟɦɢ ɜ 

ɢɸɥɟ) ɢ ɞɨɦɢɧɢɪɨɜɚɧɢɟ ɤɚɤ ɩɨ ɱɢɫɥɟɧɧɨɫɬɢ, ɬɚɤ ɢ ɩɨ ɛɢɨɦɚɫɫɟ, ɩɟɪɟɲɥɨ ɤ 

ɜɟɬɜɢɫɬɨɭɫɨɦɭ ɪɚɱɤɭ Ceriodaphnia quadrangula.(Ɍɚɛɥ. 2) Ɇɚɤɫɢɦɚɥɶɧɨɟ ɱɢɫɥɨ 

ɜɢɞɨɜ ɤɥɚɞɨɰɟɪ ɛɵɥɨ ɜ ɢɸɧɟ (Ɍɚɛɥ. 2).  

ɋɪɟɞɢ ɨɛɧɚɪɭɠɟɧɧɵɯ ɜɢɞɨɜ ɤ ɤɨɫɦɨɩɨɥɢɬɚɦ ɢ ɩɨɜɫɟɦɟɫɬɧɨ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɜɢɞɚɦ  ɨɬɧɨɫɹɬɫɹ Asplanchna priodonta, Euchlanis dilatata, 

Keratella qudrata, K. cochlearis, Sida crystallina, Graptoleberis testudinaria, ɤ 

ɩɚɥɟɚɪɤɬɢɱɟɫɤɢɦ - Eurycercus lamellatus, Scapholeberis mucronata, ɤ 

ɝɨɥɚɪɤɬɢɱɟɫɤɢɦ - Polyphemus pediculus [22]. 

Ʉɨɥɢɱɟɫɬɜɨ ɜɢɞɨɜ ɧɚ ɫɬɚɧɰɢɹɯ ɜɚɪɶɢɪɨɜɚɥɨ ɜ ɩɪɟɞɟɥɚɯ 2-13 ɜ 

ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɢ 5-18 – ɧɚ ɥɟɜɨɦ ɛɟɪɟɝɭ, Ɍɚɛɥ. 3). ɉɨ ɤɨɥɢɱɟɫɬɜɭ ɜɢɞɨɜ,  
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ɁȺɄɅɘɑȿɇɂȿ 

 

ȼ ɯɨɞɟ ɪɚɛɨɬɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɜɥɟɧɧɵɦɢ ɡɚɞɚɱɚɦɢ ɛɵɥɢ ɫɞɟɥɚɧɵ 

ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ: 

 ȼ Ⱥɛɚɤɚɧɫɤɨɣ ɩɪɨɬɨɤɟ ɜ ɦɚɟ - ɢɸɥɟ 2017 ɝɨɞɚ ɨɛɧɚɪɭɠɟɧɨ 36 ɜɢɞɨɜ ɢ 

ɝɪɭɩɩ ɡɨɨɩɥɚɧɤɬɨɧɚ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ ɤɨɥɨɜɪɚɬɨɤ 16 ɜɢɞɨɜ ɢ ɪɨɞɨɜ, 

ɜɟɬɜɢɫɬɨɭɫɵɯ ɪɚɤɨɨɛɪɚɡɧɵɯ (Cladocera) – 14ɜɢɞɨɜ, ɜɟɫɥɨɧɨɝɢɯ 

ɪɚɤɨɨɛɪɚɡɧɵɯ (Copepoda) - 6 ɜɢɞɨɜ (Ɍɚɛɥ. 2). 

 ȼɢɞɚɦɢ ɢ ɝɪɭɩɩɚɦɢ, ɜɫɬɪɟɱɟɧɧɵɦɢ ɜ ɨɛɟɢɯ ɱɚɫɬɹɯ ɩɪɨɬɨɤɢ ɹɜɥɹɥɢɫɶ 

Asplanchna priodonta, Synchaeta sp., Euchlanis dilatata., Polyarthra sp., 

Keratella guadrata, K. cochlearis ,Kellicottia longispina, Chydorus cf. 

sphaericus, Acroperus sp., Bosmina longirostris, Sida crystallina, 

Eurycercus lamellatus, Alona affinis, Daphnia longispina, Graptoleberis 

testudinaria, Rotifera sp.1, Trichocerca sp., Polyphemus pediculus, 

Ɇɨɥɨɞɶ Cyclopoida, ȼɡɪɨɫɥɵɟ Cyclopoida, Cyclops sp., Encetrum sp., 

Ceriodaphnia quadrangula, Camptocercus sp. 

 ɋɪɟɞɧɢɟ ɩɨ ɩɪɨɬɨɤɟ ɱɢɫɥɟɧɧɨɫɬɢ ɜ ɬɟɱɟɧɢɟ ɩɟɪɢɨɞɚ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɜɚɪɶɢɪɨɜɚɥɢ ɨɬ 110,4±23,8 ɷɤɡ./ɦ3 ɞɨ 4928±1819,68 ɷɤɡ./ɦ3, ɚ 

ɛɢɨɦɚɫɫɵ – ɨɬ 0,24±0,14 ɦɝ/ɦ3 ɞɨ 35,2±22,91 ɦɝ/ɦ3. Ɉɛɳɢɟ ɡɚ ɫɟɡɨɧ 

ɫɪɟɞɧɢɟ ɫɨɫɬɚɜɥɹɥɢ: ɱɢɫɥɟɧɧɨɫɬɶ – 11,81±3,68 ɬɵɫ. ɷɤɡ./ɦ3 ɢ 

ɛɢɨɦɚɫɫɚ – 64,61±9,08 ɦɝ/ɦ3. 

 ȼɢɞɨɜɨɟ ɫɯɨɞɫɬɜɨ ɥɟɜɨɛɟɪɟɠɧɨɣ ɢ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɟɣ Ⱥɛɚɤɚɧɫɤɨɣ 

ɩɪɨɬɨɤɢ ɜ ɦɚɟ ɢ ɢɸɥɟ ɫɨɫɬɚɜɥɹɥɨ 30%, ɚ ɜ ɢɸɧɟ – 20%. Ɂɚ ɜɟɫɶ ɫɟɡɨɧ 

ɨɬɛɨɪɚ ɩɪɨɛ ɜɢɞɨɜɨɟ ɫɯɨɞɫɬɜɨ ɦɟɠɞɭ ɪɚɡɧɵɦɢ ɱɚɫɬɹɦɢ ɩɪɨɬɨɤɢ 

ɫɨɫɬɚɜɥɹɥɨ 65%.  

 ɋɚɩɪɨɛɢɨɥɨɝɢɱɟɫɤɚɹ ɨɰɟɧɤɚ ɫɨɫɬɨɹɧɢɹ Ⱥɛɚɤɚɧɫɤɨɣ ɩɪɨɬɨɤɢ 

ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɫɥɚɛɨɦ ɡɚɝɪɹɡɧɟɧɢɢ. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

 

Ɍɚɛɥɢɰɚ Ⱥ. 1- ȼɢɞɨɜɨɣ ɫɨɫɬɚɜ ɞɨɦɢɧɚɧɬɨɜ ɩɨ ɱɢɫɥɟɧɧɨɫɬɢ 

ȼɢɞɨɜɨɣ ɫɨɫɬɚɜ ɞɨɦɢɧɚɧɬɨɜ ɩɨ ɱɢɫɥɟɧɧɨɫɬɢ 

Ⱦɚɬɚ 

ɉɪɚɜɵɣ ɛɟɪɟɝ Ʌɟɜɵɣ ɛɟɪɟɝ 

ɇɨɦɟɪ ɫɬɚɧɰɢɢ ɇɨɦɟɪ ɫɬɚɧɰɢɢ 

1 2 3 4 9 8 7 6 

5.05 Ɇɨɥɨɞɶ 

Cyclopoida; 

Bosmina 

longirostris; 

Chydorus cf. 

sphaericus; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

ȼɡɪɨɫɥɵɟ 

Cyclopoida; 

Synchaeta 

sp.; 

 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Bosmina 

longirostris; 

Asplanchna 

priodonta  

Ɇɨɥɨɞɶ 

Cyclopoida; 

Bosmina 

longirostris; 

ȼɡɪɨɫɥɵɟ 

Cyclopoida; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Synchaeta 

sp.; 

Bosmina 

longirostris; 

 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Bosmina 

longirostris; 

Euchlanis 

dilatata; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Bosmina 

longirostris; 

ȼɡɪɨɫɥɵɟ 

Cyclopoida; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Bosmina 

longirostris; 

Euchlanis 

dilatata; 

12.05 Bosmina 

longirostris; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Asplanchna 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Bosmina 

longirostris; 

Chydorus cf. 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Bosmina 

longirostris; 

Euchlanis 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Synchaeta 

sp.; 

Bosmina 

Bosmina 

longirostris; 

Asplanchna 

priodonta; 

Euchlanis 

Euchlanis 

dilatata; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Bosmina 

Bosmina 

longirostris; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Euchlanis 

Ɇɨɥɨɞɶ 

ɤɨɩɟɩɨɞ; 

Bosmina 

longirostris; 

Euchlanis 
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priodonta  sphaericus; 

 

dilatata; 

 

longirostris; 

 

dilatata; longirostris; 

 

dilatata; 

 

dilatata; 

 

24.05 Ɇɨɥɨɞɶ 

Cyclopoida; 

Asplanchna 

priodonta; 

Bosmina 

longirostris; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Keratella 

guadrata; 

Asplanchna 

priodonta; 

Asplanchna 

priodonta; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Bosmina 

longirostris; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Asplanchna 

priodonta; 

Keratella 

guadrata; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Asplanchna 

priodonta; 

Keratella 

guadrata; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Asplanchna 

priodonta; 

Keratella 

guadrata; 

Asplanchna 

priodonta; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

ȼɡɪɨɫɥɵɟ 

Cyclopoida; 

Asplanchna 

priodonta; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Keratella 

guadrata; 

2.06 Ɇɨɥɨɞɶ 

Cyclopoida; 

Bosmina 

longirostris; 

Synchaeta 

sp.; 

 

Keratella 

guadrata; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Euchlanis 

dilatata 

 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Synchaeta 

sp.; 

Asplanchna 

priodonta; 

 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Synchaeta 

sp.; 

Asplanchna 

priodonta; 

 

Synchaeta 

sp.; 

Ceriodaphnia 

quadrangula; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Alona affinis; 

Trichocerca 

sp. 

Chydorus cf. 

sphaericus; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Synchaeta 

sp.; 

 

Chydorus cf. 

sphaericus; 

Encetrum 

sp.; 

Asplanchna 

priodonta 

priodonta; 

 

Keratella 

guadrata; 

Synchaeta 

sp.; 

Euchlanis 

dilatata 

 

14.06 Ɇɨɥɨɞɶ 

Cyclopoida; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Ɇɨɥɨɞɶ 

Cyclopoida; 
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Synchaeta 

sp.; 

Polyphemus 

pediculus 

Asplanchna 

priodonta; 

Dphjckst 

Cyclopoida; 

 

Asplanchna 

priodonta; 

Ceriodaphnia 

quadrangula; 

Asplanchna 

priodonta; 

Synchaeta 

sp.; 

 

Simocephalus 

sp. 

Keratella 

guadrata; 

 

Bosmina 

longirostris; 

Synchaeta 

sp.; 

Keratella 

guadrata; 

Ceriodaphnia 

quadrangula; 

Synchaeta 

sp.; 

Asplanchna 

priodonta; 

 

23.06 Synchaeta 

sp.; 

Polyphemus 

pediculus; 

Asplanchna 

priodonta 

Ceriodaphnia 

quadrangula; 

Synchaeta 

sp.; 

Daphnia 

longispina 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Ceriodaphnia 

quadrangula; 

Synchaeta 

sp.; 

 

Ceriodaphnia 

quadrangula; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Daphnia 

longispina 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Synchaeta 

sp.; 

Ceriodaphnia 

quadrangula; 

Asplanchna 

priodonta; 

Keratella 

guadrata; 

Polyphemus 

Synchaeta 

sp.; 

Polyphemus 

pediculus; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

 

Synchaeta 

sp.; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Polyphemus 

pediculus 

Daphnia 

longispina; 

Synchaeta 

sp.; 

Ɇɨɥɨɞɶ 

Cyclopoida; 
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pediculus; 

3.07 Synchaeta 

sp.; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Ceriodaphnia 

quadrangula; 

 

Ceriodaphnia 

quadrangula; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Synchaeta 

sp.; 

 

Synchaeta 

sp.; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Ceriodaphnia 

quadrangula; 

 

Synchaeta 

sp.; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Keratella 

guadrata; 

 

Ceriodaphnia 

quadrangula; 

Synchaeta 

sp.; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

 

Ceriodaphnia 

quadrangula; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Synchaeta 

sp.; 

 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Ceriodaphnia 

quadrangula; 

Graptoleberis 

testudinaria 

Ceriodaphnia 

quadrangula; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Dphjckst 

Cyclopoida; 

 

14.07 Ceriodaphnia 

quadrangula; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Synchaeta 

sp.; 

Asplanchna 

priodonta 

Ceriodaphnia 

quadrangula; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Synchaeta 

sp.; 

 

Ceriodaphnia 

quadrangula; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Chydorus cf. 

sphaericus; 

 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Ceriodaphnia 

quadrangula; 

Bosmina 

longirostris; 

 

Ceriodaphnia 

quadrangula; 

Bosmina 

longirostris; 

Polyphemus 

pediculus; 

 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Ceriodaphnia 

quadrangula; 

Synchaeta 

sp.; 

 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Ceriodaphnia 

quadrangula; 

Polyarthra 

sp. 

Synchaeta 

sp.; 

Ceriodaphnia 

quadrangula; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

 

26.07 Ɇɨɥɨɞɶ 

Cyclopoida; 

Ceriodaphnia 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Ceriodaphnia 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Ceriodaphnia 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Polyphemus 

Ceriodaphnia 

quadrangula; 

Ɇɨɥɨɞɶ 

Ceriodaphnia 

quadrangula; 

Ɇɨɥɨɞɶ 

Ceriodaphnia 

quadrangula; 

Ɇɨɥɨɞɶ 

Ceriodaphnia 

quadrangula; 

Ɇɨɥɨɞɶ 
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quadrangula; 

Daphnia 

longispina 

quadrangular; 

Synchaeta 

sp.; 

 

quadrangula; 

 

pediculus; 

Ceriodaphnia 

quadrangula; 

 

Cyclopoida; 

Synchaeta 

sp.; 

Conochilus 

sp.; 

Calanoida 

Cyclopoida; 

Synchaeta 

sp.; 

 

Cyclopoida; 

Trichocerca 

sp. 

Graptoleberis 

testudinaria 

Cyclopoida; 

Synchaeta 

sp.; 
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Ɍɚɛɥɢɰɚ Ⱥ. 2- ȼɢɞɨɜɨɣ ɫɨɫɬɚɜ ɞɨɦɢɧɚɧɬɨɜ ɩɨ ɛɢɨɦɚɫɫɟ 

ȼɢɞɨɜɨɣ ɫɨɫɬɚɜ ɞɨɦɢɧɚɧɬɨɜ ɩɨ ɛɢɨɦɚɫɫɟ 

Ⱦɚɬɚ 

ɉɪɚɜɵɣ ɛɟɪɟɝ Ʌɟɜɵɣ ɛɟɪɟɝ 

ɇɨɦɟɪ ɫɬɚɧɰɢɢ ɇɨɦɟɪ ɫɬɚɧɰɢɢ 

1 2 3 4 9 8 7 6 

5.05 Ɇɨɥɨɞɶ 

Cyclopoida; 

Chydorus cf. 

sphaericus; 

Asplanchna 

priodonta; 

ȼɡɪɨɫɥɵɟ 

Cyclopoida; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Asplanchna 

priodonta 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Asplanchna 

priodonta; 

Sida 

crystallina 

ȼɡɪɨɫɥɵɟ 

Cyclopoida; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Asplanchna 

priodonta; 

ȼɡɪɨɫɥɵɟ 

Cyclopoida; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Asplanchna 

priodonta; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Bosmina 

longirostris; 

Acroperus 

sp. 

ȼɡɪɨɫɥɵɟ 

Cyclopoida; 

Bosmina 

longirostris; 

Daphnia 

longispina 

Bosmina 

longirostris; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

ȼɡɪɨɫɥɵɟ 

Cyclopoida 

12.05 Bosmina 

longirostris; 

Asplanchna 

priodonta; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Bosmina 

longirostris; 

Chydorus cf. 

sphaericus; 

Polyphemus 

pediculus 

Ɇɨɥɨɞɶ 

Cyclopoida; 

ȼɡɪɨɫɥɵɟ 

Cyclopoida 

ȼɡɪɨɫɥɵɟ 

Cyclopoida  

Ɇɨɥɨɞɶ 

Cyclopoida; 

Bosmina 

longirostris; 

ȼɡɪɨɫɥɵɟ 

Cyclopoida; 

Bosmina 

longirostris; 

Asplanchna 

priodonta; 

Sida 

crystallina; 

Simocephalu

s sp.; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

ȼɡɪɨɫɥɵɟ 

Cyclopoida; 

Bosmina 

longirostris; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

ȼɡɪɨɫɥɵɟ 

Cyclopoida  

Ɇɨɥɨɞɶ 

Cyclopoida; 

Bosmina 

longirostris; 

24.05  Asplanchna 

priodonta; 

ȼɡɪɨɫɥɵɟ 

Cyclopoida; 

Asplanchna 

priodonta; 

Asplanchna 

priodonta; 

Asplanchna 

priodonta; 

Asplanchna 

priodonta; 

Asplanchna 

priodonta; 

Sida 

crystallina; 
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Cyclops sp.; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Asplanchna 

priodonta; 

ȼɡɪɨɫɥɵɟ 

Cyclopoida; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

ȼɡɪɨɫɥɵɟ 

Cyclopoida; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Cyclops sp. 

ȼɡɪɨɫɥɵɟ 

Cyclopoida; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

ȼɡɫɪɨɫɥɵɟ 

Cyclopoida; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Asplanchna 

priodonta; 

ȼɡɪɨɫɥɵɟ 

Cyclopoida; 

2.06 Ɇɨɥɨɞɶ 

Cyclopoida; 

Bosmina 

longirostris; 

Synchaeta 

sp.; 

 

Acroperus 

sp.; 

Eurycercus 

lamellatus; 

Asplanchna 

priodonta; 

 

Cyclops sp.; 

Asplanchna 

priodonta; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

 

Asplanchna 

priodonta; 

Polyphemus 

pediculus; 

Keratella 

guadrata; 

Cyclops sp.; 

Alona 

affinis; 

Ceryodaphni

a 

quadrangula; 

 

Conochilus 

sp.; 

Chydorus cf. 

sphaericus; 

Rotifera sp.2 

Chydorus cf. 

sphaericus; 

Camptocercu

s sp.; 

Cyclops sp.; 

 

Keratella 

guadrata; 

Euchlanis 

dilatata; 

Synchaeta 

sp.; 

Encetrum sp. 

14.06 Polyphemus 

pediculus; 

Simocephalu

s sp.; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

ȼɡɪɨɫɥɵɟ 

Cyclopoida; 

Polyphemus 

pediculus; 

Asplanchna 

priodonta; 

Polyphemus 

pediculus; 

Asplanchna 

priodonta; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Asplanchna 

priodonta; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Ceriodaphnia 

quadrangula; 

Simocephalu

s sp.; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Cyclops sp.; 

 

Polyphemus 

pediculus; 

Calanoida; 

Asplanchna 

priodonta 

priodonta; 

Polyphemus 

pediculus; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Bosmina 

longirostris 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Polyphemus 

pediculus; 

Asplanchna 

priodonta; 

23.06 Polyphemus 

pediculus; 

Polyphemus 

pediculus; 

Ceriodaphnia 

quadrangula; 

Ceriodaphnia 

quadrangula; 

Polyphemus 

pediculus; 

Polyphemus 

pediculus; 

Polyphemus 

pediculus; 

Polyphemus 

pediculus; 
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Asplanchna 

priodonta; 

Synchaeta 

sp.; 

Ceriodaphnia 

quadrangula; 

Sida 

crystalina 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Sida 

crystallina 

Daphnia 

longispina; 

Synchaeta 

sp. 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Sida 

crystallina 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Chydorus cf. 

sphaericus; 

Synchaeta 

sp.; 

Sida 

crystallina 

Daphnia 

longispina; 

Synchaeta 

sp. 

3.07 Polyphemus 

pediculus;  

Sida 

crystallina; 

Synchaeta 

sp.; 

 

Ceriodaphnia 

quadrangula; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Sida 

crystallina. 

Alona 

affinis; 

Sida 

crystallina; 

ȼɡɪɨɫɥɵɟ 

Cyclopoida; 

 

Synchaeta 

sp.; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Ceriodaphnia 

quadrangula; 

Ceriodaphnia 

quadrangula; 

Polyphemus 

pediculus;  

Synchaeta 

sp.; 

 

Ceriodaphnia 

quadrangula; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Synchaeta 

sp.; 

 

Sida 

crystallina; 

Graptoleberi

s 

testudinaria; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

ȼɡɪɨɫɥɵɟ 

Cyclopoida; 

Polyphemus 

pediculus; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

14.07 Sida 

crystallina; 

Ceriodaphnia 

quadrangula; 

Asplanchna 

priodonta 

Ceriodaphnia 

quadrangula; 

ȼɡɪɨɫɥɵɟ 

Cyclopoida; 

Asplanchna 

priodonta 

Ceriodaphnia 

quadrangula; 

Daphnia 

longispina; 

Ɇɨɥɨɞɶ 

Cyclopoida 

Ceriodaphnia 

quadrangula; 

Bosmina 

longirostris; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

 

Polyphemus 

pediculus; 

Ceriodaphnia 

quadrangula; 

Bosmina 

longirostris; 

 

Ceriodaphnia 

quadrangula; 

Asplanchna 

priodonta; 

Sida 

crystallina 

Polyphemus 

pediculus;  

Asplanchna 

priodonta; 

Ceriodaphnia 

quadrangula; 

 

Asplanchna 

priodonta; 

Synchaeta 

sp.; 

Ceriodaphnia 

quadrangula; 

Ɇɨɥɨɞɶ 

Cyclopoida; 
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26.07 Ceriodaphnia 

quadrangula; 

Daphnia 

longispina; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Ceriodaphnia 

quadrangular

; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Asplanchna 

priodonta; 

Ceriodaphnia 

quadrangula; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

 

Polyphemus 

pediculus; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Ceriodaphnia 

quadrangula; 

Ceriodaphnia 

quadrangula; 

Calanoida; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

 

Ceriodaphnia 

quadrangula; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Daphnia 

longispina 

Ceriodaphnia 

quadrangula; 

Graptoleberi

s 

testudinaria; 

Ɇɨɥɨɞɶ 

Cyclopoida; 

Ceriodaphnia 

quadrangula; 

Polyphemus 

pediculus;  

Ɇɨɥɨɞɶ 

Cyclopoida 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 

 

Ɍɚɛɥɢɰɚ Ȼ. 1 – ɑɢɫɥɟɧɧɨɫɬɶ (ɷɤɡ./ɦ3) ɧɚɞ ɱɟɪɬɨɣ, ɛɢɨɦɚɫɫɚ (ɦɝ./ɦ3) – ɩɨɞ ɱɟɪɬɨɣ – ɩɨ ɫɬɚɧɰɢɹɦ ɢ ɞɚɬɚɦ 

Ɉɛɳɢɟ ɱɢɫɥɟɧɧɨɫɬɶ ɢ ɛɢɨɦɚɫɫɚ ɡɨɨɩɥɚɧɤɬɨɧɚ Ⱥɛɚɤɚɧɫɤɨɣ ɩɪɨɬɨɤɢ 

Ⱦɚɬɚ 

ɐɟɧɬɪɚɥɶɧɚɹ ɱɚɫɬɶ Ʌɟɜɵɣ ɛɟɪɟɝ 

ɇɨɦɟɪ ɫɬɚɧɰɢɢ ɇɨɦɟɪ ɫɬɚɧɰɢɢ 

1 2 3 4 9 8 7 6 

5.05 
4221 3,05 4,481 9,610 9,740 5,390 6,753 28,312 

19,85 38,72 28,02 54,11 97,02 11,12 28,79 162,68 

12.05 
0,584 1,688 2,078 2,792 3,182 2,987 1,753 3,182 

0,72 7,15 14,42 13,37 9,83 35,53 6,89 21,10 

24.05 
9,026 5,974 20,714 49,286 30,195 19,286 18,442 11,948 

79,47 51,79 161,55 351,50 258,64 115,31 170,85 172,44 

2.06 
0,974 3,182 13,571 11,818 1,364 2,208 20,000 1,104 

2,44 23,54 109,65 48,91 8,32 26,84 160,41 1,53 

14.06 
3,896 4,935 4,870 10,195 1,104 1,494 1,494 7,143 

72,70 49,98 57,11 40,31 32,40 8,53 4,45 20,86 

23.06 
2,381 14,892 49,351 8,095 1,429 1,558 5,931 6,234 

84,00 70,96 348,73 58,01 15,98 28,17 120,03 63,09 
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3.07 
4,156 22,078 7,338 8,247 8,11 3,89 4,15 15,13 

65,4 83,84 81,61 30,90 43,01 17,63 33,75 288,27 

14.07 
2,532 10,260 2,857 0,584 5,649 7,208 4,351 1,688 

24,25 61,50 11,61 1,928 89,49 42,64 17,21 7,59 

26.07 
260,260 4,610 1,883 4,221 3,766 28,117 2,532 3,701 

4,63 20,33 7,99 113,00 16,70 183,48 16,68 20,93 
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