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ȾȽɄ – ɞɨɤɨɡɚɝɟɤɫɚɟɧɨɜɚɹ ɤɢɫɥɨɬɚ (22:6n3); 

ɤɥ. – ɤɥɟɬɤɢ; 

ɉɇɀɄ – ɩɨɥɢɧɟɧɚɫɵɳɟɧɧɵɟ ɠɢɪɧɵɟ ɤɢɫɥɨɬɵ; 

ɷɤɡ. – ɷɤɡɟɦɩɥɹɪ; 

ɗɉɄ – ɷɣɤɨɡɚɩɟɧɬɚɟɧɨɜɚɹ ɤɢɫɥɨɬɚ (20:5n3); 

ɋ – ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ, ɤɥ·ɦɥ-1 ɢ ɦɤɝ·ɦɥ-1; 

1 / D – ɫɤɨɪɨɫɬɶ ɪɚɡɜɢɬɢɹ ɤɨɩɟɩɨɞ; 

B2 ɢ B1 – ɛɢɨɦɚɫɫɚ ɜ ɤɨɧɰɟ ɢ ɧɚɱɚɥɟ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɩɟɪɢɨɞɚ, ɦɝ; 

Be – ɭɛɵɥɶ ɛɢɨɦɚɫɫɵ, ɦɝ; 

C1-ɋ6 – ɤɨɩɟɩɨɞɢɬɧɵɟ ɫɬɚɞɢɢ ɪɚɡɜɢɬɢɹ ɤɨɩɟɩɨɞ; 

Cw – ɫɪɟɞɧɹɹ ɭɞɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɪɨɫɬɚ ɤɨɩɟɩɨɞ, ɫɭɬ-1; 

dpr – ɲɢɪɢɧɚ ɩɪɨɫɨɦɵ ɤɨɩɟɩɨɞ, ɦɦ; 

EP– ɩɪɨɞɭɤɰɢɹ ɹɢɰ ɫɚɦɤɢ ɤɨɩɟɩɨɞ, ɹɣɰɚ·ɫɚɦɤɚ-1·ɫɭɬ-1; 

F – ɫɚɦɤɢ ɤɨɩɟɩɨɞ; 

L – ɨɛɳɚɹ ɞɥɢɧɚ ɤɨɩɟɩɨɞ, ɦɦ; 

Labd – ɞɥɢɧɚ ɚɛɞɨɦɟɧɚ ɤɨɩɟɩɨɞ, ɦɦ; 

Lpr – ɞɥɢɧɚ ɩɪɨɫɨɦɵ ɤɨɩɟɩɨɞ, ɦɦ; 

M – ɫɚɦɰɵ ɤɨɩɟɩɨɞ; 

n – ɱɢɫɥɨ ɢɡɦɟɪɟɧɢɣ; 

N1 - N6 – ɧɚɭɩɥɢɚɥɶɧɵɟ ɫɬɚɞɢɢ ɪɚɡɜɢɬɢɹ ɤɨɩɟɩɨɞ; 

P/B – ɤɨɷɮɮɢɰɢɟɧɬ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɭɞɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ ɤɨɩɟɩɨɞ; 

Pt – ɫɪɟɞɧɟɫɭɬɨɱɧɚɹ ɩɪɨɞɭɤɰɢɹ, ɦɝ·ɫɭɬ -1·ɥ -1; 

Q – ɞɵɯɚɧɢɟ, ɦɝ O2·ɷɤɡ-1·ɫɭɬ-1;  

R – ɫɭɬɨɱɧɵɣ ɪɚɰɢɨɧ ɤɨɩɟɩɨɞ, ɜ ɦɝ ɫɭɯɨɣ ɦɚɫɫɵ (ɫɭɯ.ɦ.)·ɷɤɡ-1·ɫɭɬ-1;  

S – ɩɥɨɬɧɨɫɬɶ ɤɨɩɟɩɨɞ, ɷɤɡ·ɦɥ-1 

t2 ɢ t1  –  ɦɨɦɟɧɬɵ ɜɪɟɦɟɧɢ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɩɟɪɢɨɞɚ, ɫɭɬ; 

w– ɫɭɯɚɹ ɦɚɫɫɚ ɤɨɩɟɩɨɞ ɜ ɧɚɱɚɥɟ (w1) ɢ ɜ ɤɨɧɰɟ (w2) ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɩɟɪɢɨɞɚ, ɦɝ. 
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ȼȼȿȾȿɇɂȿ 

 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɬɟɦɵ. ȼ ɟɫɬɟɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɨɫɧɨɜɭ ɩɢɬɚɧɢɹ ɥɢɱɢɧɨɤ 

ɦɨɪɫɤɢɯ ɪɵɛ ɫɨɫɬɚɜɥɹɸɬ ɤɨɩɟɩɨɞɵ ɧɚ ɜɫɟɯ ɫɬɚɞɢɹɯ ɢɯ ɪɚɡɜɢɬɢɹ [168]. ȼ ɭɫɥɨɜɢɹɯ 

ɦɨɪɫɤɨɣ ɚɤɜɚɤɭɥɶɬɭɪɵ ɜ ɤɚɱɟɫɬɜɟ ɠɢɜɵɯ ɤɨɪɦɨɜ ɢɫɩɨɥɶɡɭɸɬ ɫɨɥɨɧɨɜɚɬɨɜɨɞɧɵɯ 

ɤɨɥɨɜɪɚɬɨɤ ɢ ɧɚɭɩɥɢɟɜ ɚɪɬɟɦɢɣ, ɜ ɫɨɫɬɚɜɟ ɤɨɬɨɪɵɯ ɨɬɫɭɬɫɬɜɭɸɬ ɧɟɤɨɬɨɪɵɟ 

ɷɫɫɟɧɰɢɚɥɶɧɵɟ ɤɨɦɩɨɧɟɧɬɵ [152]. ɉɪɢ ɩɢɬɚɧɢɢ ɪɵɛ ɧɚ ɪɚɧɧɢɯ ɫɬɚɞɢɹɯ ɪɚɡɜɢɬɢɹ 

ɤɨɪɦɨɦ, ɧɟɚɞɟɤɜɚɬɧɵɦ ɢɯ ɛɢɨɯɢɦɢɱɟɫɤɢɦ ɩɨɬɪɟɛɧɨɫɬɹɦ, ɜɨɡɧɢɤɚɸɬ ɩɪɨɛɥɟɦɵ, 

ɫɜɹɡɚɧɧɵɟ ɫ ɧɚɪɭɲɟɧɢɹɦɢ ɦɟɬɚɛɨɥɢɡɦɚ, ɱɬɨ ɜ ɢɬɨɝɟ ɩɪɢɜɨɞɢɬ ɤ ɧɟɩɪɚɜɢɥɶɧɨɦɭ 

ɪɚɡɜɢɬɢɸ ɫɢɫɬɟɦ ɨɪɝɚɧɢɡɦɚ, ɨɬɤɥɨɧɟɧɢɹɦ ɜ ɷɤɫɩɪɟɫɫɢɢ ɝɟɧɨɜ [90], ɩɚɬɨɥɨɝɢɢ 

ɪɚɡɜɢɬɢɹ [131, 152]. ɉɨɷɬɨɦɭ ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɛɢɨɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ 

ɫɨɥɨɧɨɜɚɬɨɜɨɞɧɵɯ ɤɨɥɨɜɪɚɬɨɤ ɢ ɚɪɬɟɦɢɣ ɢɯ ɧɚɫɵɳɚɸɬ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦɢ 

ɢɫɤɭɫɫɬɜɟɧɧɵɦɢ ɫɦɟɫɹɦɢ, ɫɨɞɟɪɠɚɳɢɦɢ ɧɟɡɚɦɟɧɢɦɵɟ ɞɥɹ ɥɢɱɢɧɨɤ ɪɵɛ ɤɨɦɩɨɧɟɧɬɵ 

[148]. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɢɦɟɧɟɧɢɹ ɬɚɤɢɯ ɫɦɟɫɟɣ ɦɨɝɭɬ ɜɨɡɧɢɤɚɬɶ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɪɨɛɥɟɦɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɩɢɳɟɜɚɪɟɧɢɟɦ ɥɢɱɢɧɨɤ ɪɵɛ [117] ɢ 

ɦɢɤɪɨɛɢɚɥɶɧɵɦɢ ɢɧɮɟɤɰɢɹɦɢ [119]. ȿɞɢɧɫɬɜɟɧɧɵɦ ɩɨɞɯɨɞɨɦ ɤ ɢɫɤɭɫɫɬɜɟɧɧɨɦɭ 

ɜɵɪɚɳɢɜɚɧɢɸ ɩɪɚɜɢɥɶɧɨ ɪɚɡɜɢɜɚɸɳɢɯɫɹ ɥɢɱɢɧɨɤ ɦɨɪɫɤɢɯ ɪɵɛ ɹɜɥɹɟɬɫɹ ɤɨɪɦɥɟɧɢɟ 

ɤɨɩɟɩɨɞɚɦɢ [182, 183], ɧɨ ɞɨ ɧɚɫɬɨɹɳɟɝɨ ɜɪɟɦɟɧɢ, ɧɟɫɦɨɬɪɹ ɧɚ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɪɚɡɪɚɛɨɬɤɢ, ɧɟ ɫɨɡɞɚɧɵ ɩɪɨɦɵɲɥɟɧɧɵɟ ɦɟɬɨɞɵ ɢɯ ɦɚɫɫɨɜɨɝɨ 

ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ [181]. 

ɍɛɢɤɜɢɬɧɵɟ ɜɢɞɵ ɤɨɩɟɩɨɞ Calanipeda aquaedulcis (Kritsch, 1873) ɢ 

Arctodiaptomus salinus (DКНКв, 1885) ɹɜɥɹɸɬɫɹ ɜɚɠɧɵɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ ɩɢɳɟɜɵɯ 

ɰɟɩɟɣ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɩɪɟɫɧɵɯ ɢ ɫɨɥёɧɵɯ ɜɨɞɨɟɦɨɜ. Ⱦɚɧɧɵɟ ɜɢɞɵ ɤɨɩɟɩɨɞ 

ɩɪɢɝɨɞɧɵ ɞɥɹ ɤɨɪɦɥɟɧɢɹ ɥɢɱɢɧɨɤ ɤɚɤ ɦɨɪɫɤɢɯ, ɬɚɤ ɢ ɩɪɟɫɧɨɜɨɞɧɵɯ ɜɢɞɨɜ ɪɵɛ. 

Ɉɞɧɚɤɨ ɜɥɢɹɧɢɟ ɩɢɬɚɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɩɪɨɞɭɤɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɬɢɯ 

ɜɢɞɨɜ ɢɡɭɱɟɧɨ ɧɟɞɨɫɬɚɬɨɱɧɨ. ɉɨɷɬɨɦɭ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ ɩɪɢ 

ɦɚɫɫɨɜɨɦ ɜɵɪɚɳɢɜɚɧɢɢ C. aquaedulcis ɢ A. salinus ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ 

ɨɩɬɢɦɚɥɶɧɵɟ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɢ ɬɪɨɮɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɢɯ ɤɭɥɶɬɜɢɪɨɜɚɧɢɹ.  

ɋɜɹɡɶ ɪɚɛɨɬɵ ɫ ɧɚɭɱɧɵɦɢ ɩɪɨɝɪɚɦɦɚɦɢ, ɩɥɚɧɚɦɢ, ɬɟɦɚɦɢ. 

Ⱦɢɫɫɟɪɬɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɜ ɨɬɞɟɥɟ ɚɤɜɚɤɭɥɶɬɭɪɵ ɢ ɦɨɪɫɤɨɣ ɮɚɪɦɚɤɨɥɨɝɢɢ 
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ɂɧɫɬɢɬɭɬɚ ɛɢɨɥɨɝɢɢ ɸɠɧɵɯ ɦɨɪɟɣ ɢɦ. Ⱥ.Ɉ. Ʉɨɜɚɥɟɜɫɤɨɝɨ (ɂɧȻɘɆ) ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ ɬɟɦɚɬɢɤɨɣ ɢ ɩɪɨɝɪɚɦɦɚɦɢ ɇȺɇ ɢ ɆɈɇ ɍɤɪɚɢɧɵ: 

«ɂɡɭɱɟɧɢɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɦɨɪɫɤɢɯ ɛɢɨɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɤɨɦɩɥɟɤɫɨɜ ɢ ɢɯ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɨɣ» (№ ȽɊ 0I06U00I586; 2006-2010); 

«ɋɢɫɬɟɦɚɬɢɡɢɪɨɜɚɧɧɵɣ ɚɧɚɥɢɡ ɢ ɤɨɦɩɥɟɤɫɧɚɹ ɨɰɟɧɤɚ ɫɨɜɪɟɦɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 

ɢɡɭɱɟɧɧɨɫɬɢ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ Ⱥɡɨɜɨ-ɑɟɪɧɨɦɨɪɫɤɨɝɨ ɛɚɫɫɟɣɧɚ ɢ ɩɟɪɫɩɟɤɬɢɜ 

ɪɚɡɜɢɬɢɹ ɦɚɪɢɤɭɥɶɬɭɪɵ, ɪɟɫɭɪɫɧɵɯ ɛɢɨ- ɢ ɧɚɧɨɛɢɨɬɟɯɧɨɥɨɝɢɣ» (№ ȽɊ 

0107U008034; 2007-2009); «ɗɤɨɥɨɝɢɱɟɫɤɢɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɜ ɛɢɨɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɤɨɦɩɥɟɤɫɚɯ» (№ ȽɊ 0111U00154; 2011-2015); «ɉɪɨɜɟɞɟɧɢɟ ɤɨɦɩɥɟɤɫɧɵɯ 

ɷɤɨɥɨɝɢɱɟɫɤɢɯ, ɝɢɞɪɨɛɢɨɥɨɝɢɱɟɫɤɢɯ ɢ ɛɢɨɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫ ɰɟɥɶɸ 

ɪɟɲɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ ɢ ɩɪɢɤɥɚɞɧɵɯ ɩɪɨɛɥɟɦ ɩɨɫɬɨɹɧɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɪɟɫɭɪɫɧɨɝɨ ɩɨɬɟɧɰɢɚɥɚ, ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɢ ɫɨɯɪɚɧɟɧɢɹ ɦɨɪɫɤɨɝɨ ɛɢɨɪɚɡɧɨɨɛɪɚɡɢɹ ɢ 

ɤɚɱɟɫɬɜɚ ɦɨɪɫɤɨɣ ɫɪɟɞɵ Ⱥɡɨɜɨ-ɑɟɪɧɨɦɨɪɫɤɨɝɨ ɪɟɝɢɨɧɚ» (№ ȽɊ 0110U006203; 2010-

2012). ȼ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɬɟɦɚɯ ɚɜɬɨɪ ɭɱɚɫɬɜɨɜɚɥɚ ɜ ɩɟɪɢɨɞ ɨɛɭɱɟɧɢɹ ɜ ɚɫɩɢɪɚɧɬɭɪɟ 

(2008 – 2011 ɝɝ.), ɚ ɡɚɬɟɦ ɜ ɤɚɱɟɫɬɜɟ ɢɫɩɨɥɧɢɬɟɥɹ (2011 – 2014 ɝɝ.).  

ɐɟɥɶ ɢ ɡɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɣ. ɐɟɥɶ ɪɚɛɨɬɵ – ɢɫɫɥɟɞɨɜɚɬɶ ɩɪɨɞɭɤɰɢɨɧɧɵɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɜɭɯ ɜɢɞɨɜ ɤɚɥɹɧɨɢɞɧɵɯ ɤɨɩɟɩɨɞ Calanipeda aquaedulcis (Kritsch, 

1873) ɢ Arctodiaptomus salinus (Daday, 1885) ɜ ɭɫɥɨɜɢɹɯ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ 

ɜɵɪɚɳɢɜɚɧɢɹ. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɭɤɚɡɚɧɧɨɣ ɰɟɥɢ ɛɵɥɢ ɩɨɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ:  

• ɜɵɹɜɢɬɶ ɜɥɢɹɧɢɟ ɬɪɨɮɢɱɟɫɤɨɝɨ ɢ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɮɚɤɬɨɪɨɜ ɧɚ ɜɵɠɢɜɚɟɦɨɫɬɶ 

ɢ ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɤɨɩɟɩɨɞ C. aquaedulcis ɢ A. salinus;  

• ɨɩɪɟɞɟɥɢɬɶ ɪɚɰɢɨɧɵ ɢɫɫɥɟɞɭɟɦɵɯ ɜɢɞɨɜ ɩɪɢ ɢɯ ɩɢɬɚɧɢɢ ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ 

ɪɚɡɧɵɯ ɜɢɞɨɜ; 

• ɨɰɟɧɢɬɶ ɢɡɦɟɧɟɧɢɹ ɪɚɡɦɟɪɧɨ-ɜɟɫɨɜɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɨɩɟɩɨɞ ɧɚ ɩɪɨɬɹɠɟɧɢɢ 

ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ;  

• ɨɩɪɟɞɟɥɢɬɶ ɡɚɜɢɫɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ (ɫɨɦɚɬɢɱɟɫɤɨɣ ɢ 

ɝɟɧɟɪɚɬɢɜɧɨɣ ɩɪɨɞɭɤɰɢɢ) C. aquaedulcis ɢ A. salinus ɨɬ ɮɚɤɬɨɪɨɜ ɫɪɟɞɵ; 

• ɪɚɡɪɚɛɨɬɚɬɶ ɦɟɬɨɞɵ ɜɵɪɚɳɢɜɚɧɢɹ ɞɜɭɯ ɜɢɞɨɜ ɤɨɩɟɩɨɞ ɜ ɧɚɤɨɩɢɬɟɥɶɧɨɣ 

ɤɭɥɶɬɭɪɟ ɜ ɩɢɥɨɬɧɵɯ ɭɫɥɨɜɢɹɯ. 
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Ɉɛɴɟɤɬ иɫɫɥɟɞɨɜɚɧия – ɤɨɩɟɩɨɞɵ Calanipeda aquaedulcis ɢ Arctodiaptomus 

salinus. 

ɉɪɟɞɦɟɬ иɫɫɥɟɞɨɜɚɧия – ɩɪɨɞɭɤɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɩɟɩɨɞ 

C. aquaedulcis ɢ A. salinus ɩɪɢ ɪɚɡɧɵɯ ɭɫɥɨɜɢɹɯ ɜɵɪɚɳɢɜɚɧɢɹ. 

Мɟɬɨɞɵ иɫɫɥɟɞɨɜɚɧия. ȼ ɪɚɛɨɬɟ ɢɫɩɨɥɶɡɨɜɚɧɵ ɦɟɬɨɞɵ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ 

ɝɢɞɪɨɛɢɨɧɬɨɜ, ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɜ ɨɬɞɟɥɟ ɚɤɜɚɤɭɥɶɬɭɪɵ ɢ ɦɨɪɫɤɨɣ ɮɚɪɦɚɤɨɥɨɝɢɢ 

ɂɧȻɘɆ; ɧɚɤɨɩɢɬɟɥɶɧɵɣ (ɩɟɪɢɨɞɢɱɟɫɤɢɣ) ɢ ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ ɦɟɬɨɞɵ 

ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɤɨɩɟɩɨɞ; ɦɟɬɨɞɵ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɡɦɟɪɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢ ɫɭɯɨɣ 

ɛɢɨɦɚɫɫɵ ɤɨɩɟɩɨɞ; ɦɟɬɨɞɵ ɩɪɨɬɨɱɧɨɣ ɰɢɬɨɦɟɬɪɢɢ; ɫɜɟɬɨɜɨɣ ɦɢɤɪɨɫɤɨɩɢɢ ɢ 

ɦɢɤɪɨɜɢɞɟɨɫɴёɦɤɢ; ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɨɛɪɚɛɨɬɤɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɣ. 

Ⱦɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɤɚɪɨɬɢɧɨɢɞɨɜ (ɜ ɨɪɝɚɧɢɡɦɟ ɤɨɩɟɩɨɞ) ɢɫɩɨɥɶɡɨɜɚɧ ɦɟɬɨɞ 

ɬɨɧɤɨɫɥɨɣɧɨɣ ɯɪɨɦɚɬɨɝɪɚɮɢɢ. 

ɇɚɭɱɧɚɹ ɧɨɜɢɡɧɚ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ. ȼɩɟɪɜɵɟ ɜɵɹɜɥɟɧɵ ɦɟɠɜɢɞɨɜɵɟ 

ɪɚɡɥɢɱɢɹ ɜɥɢɹɧɢɹ ɬɪɨɮɢɱɟɫɤɨɝɨ ɢ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɮɚɤɬɨɪɨɜ ɧɚ ɩɪɨɞɭɤɰɢɨɧɧɵɟ 

ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɢ ɩɨɩɭɥɹɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɚɥɹɧɨɢɞɧɵɯ ɤɨɩɟɩɨɞ 

Calanipeda aquaedulcis ɢ Arctodiaptomus salinus, ɩɨɤɚɡɚɧɚ ɡɚɜɢɫɢɦɨɫɬɶ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɨɧɬɨɝɟɧɟɡɚ, ɜɵɠɢɜɚɟɦɨɫɬɢ ɢ ɩɥɨɞɨɜɢɬɨɫɬɢ C. aquaedulcis ɢ 

A. salinus ɨɬ ɯɟɦɨɬɚɤɫɨɧɨɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ, ɤɨɬɨɪɵɦɢ ɨɧɢ 

ɩɢɬɚɸɬɫɹ. ɋɚɦɵɟ ɜɵɫɨɤɢɟ ɩɪɨɞɭɤɰɢɨɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɤɨɩɟɩɨɞ ɨɛɨɢɯ ɜɢɞɨɜ 

ɞɨɫɬɢɝɧɭɬɵ ɩɪɢ ɢɯ ɩɢɬɚɧɢɢ Prorocentrum cordatum ɢ Isochrysis galbana. 

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɪɚɰɢɨɧ A. salinus ɡɧɚɱɢɦɨ ɩɪɟɜɵɲɚɟɬ ɬɚɤɨɜɨɣ C. aquaedulcis ɢ 

ɦɚɤɫɢɦɚɥɟɧ ɞɥɹ ɨɛɨɢɯ ɜɢɞɨɜ ɤɨɩɟɩɨɞ ɩɪɢ ɩɢɬɚɧɢɢ Isochrysis galbana. ɍɫɬɚɧɨɜɥɟɧɨ, 

ɱɬɨ ɭ ɫɚɦɨɤ C. aquaedulcis ɫɪɟɞɧɟɫɭɬɨɱɧɚɹ ɩɥɨɞɨɜɢɬɨɫɬɶ ɡɚ ɠɢɡɧɟɧɧɵɣ ɰɢɤɥ ɜɞɜɨɟ 

ɩɪɟɜɵɲɚɟɬ ɩɥɨɞɨɜɢɬɨɫɬɶ A. salinus. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɫɪɟɞɧɟɫɭɬɨɱɧɚɹ ɩɪɨɞɭɤɰɢɹ (Pt) ɭ 

C. aquaedulcis ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢ 25 ± 1,5, ɚ ɭ A. salinus – ɩɪɢ 21 ± 1,5°ɋ. ɉɪɟɞɥɨɠɟɧɵ 

ɨɩɬɢɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɦɚɫɫɨɜɨɝɨ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ C. aquaedulcis ɢ A. salinus ɜ 

ɧɚɤɨɩɢɬɟɥɶɧɵɯ ɤɭɥɶɬɭɪɚɯ. 

ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ 

ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɦɟɬɨɞɵ ɧɚɤɨɩɢɬɟɥɶɧɨɝɨ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ Calanipeda aquaedulcis ɢ 

Arctodiaptomus salinus ɪɟɤɨɦɟɧɞɨɜɚɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɚɤ ɞɥɹ ɦɚɫɫɨɜɨɝɨ ɩɨɥɭɱɟɧɢɹ 
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ɤɚɱɟɫɬɜɟɧɧɵɯ ɠɢɜɵɯ ɤɨɪɦɨɜ, ɩɨ ɪɚɡɦɟɪɧɵɦ, ɷɬɨɥɨɝɢɱɟɫɤɢɦ ɢ ɛɢɨɯɢɦɢɱɟɫɤɢɦ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɚɞɟɤɜɚɬɧɵɯ ɩɨɬɪɟɛɧɨɫɬɹɦ ɥɢɱɢɧɨɤ ɦɨɪɫɤɢɯ ɪɵɛ, ɬɚɤ ɢ ɞɥɹ 

ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɤɨɩɟɩɨɞ. Ɋɟɡɭɥɶɬɚɬɵ ɢɡɭɱɟɧɢɹ ɡɚɜɢɫɢɦɨɫɬɢ 

ɫɬɪɭɤɬɭɪɧɵɯ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɜɭɯ ɭɛɢɤɜɢɬɧɵɯ ɜɢɞɨɜ ɤɨɩɟɩɨɞ ɨɬ 

ɮɚɤɬɨɪɨɜ ɫɪɟɞɵ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɩɪɢ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɢɯ ɟɫɬɟɫɬɜɟɧɧɵɯ 

ɩɨɩɭɥɹɰɢɣ.  

Ʌɢɱɧɵɣ ɜɤɥɚɞ ɫɨɢɫɤɚɬɟɥɹ. Ⱦɢɫɫɟɪɬɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɹɜɥɹɟɬɫɹ 

ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɦ ɧɚɭɱɧɵɦ ɢɫɫɥɟɞɨɜɚɧɢɟɦ. ȼ ɞɢɫɫɟɪɬɚɰɢɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɦɚɬɟɪɢɚɥɵ, 

ɩɨɥɭɱɟɧɧɵɟ ɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ, ɩɪɨɜɟɞɟɧɧɵɯ ɜ ɬɟɱɟɧɢɟ 2008 – 

2013 ɝɝ. Ⱦɢɫɫɟɪɬɚɧɬ ɩɪɢɧɢɦɚɥ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɭɱɚɫɬɢɟ ɜ ɫɛɨɪɟ, ɨɛɪɚɛɨɬɤɟ ɢ 

ɚɧɚɥɢɡɟ ɦɚɬɟɪɢɚɥɨɜ. Ɋɚɡɪɚɛɨɬɤɚ ɡɚɞɚɱ ɢ ɜɵɛɨɪ ɦɟɬɨɞɨɜ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɨɫɧɨɜɧɨɣ 

ɤɨɦɩɥɟɤɫ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɪɚɛɨɬ (ɩɨɫɬɚɧɨɜɤɚ ɷɤɫɩɟɪɢɦɟɧɬɨɜ, ɨɩɪɟɞɟɥɟɧɢɟ 

ɩɪɨɞɭɤɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɨɩɟɩɨɞ, ɫɬɚɬɢɫɬɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ), ɨɛɨɛɳɟɧɢɟ, ɚɧɚɥɢɡ ɢ ɢɧɬɟɪɩɪɟɬɚɰɢɹ ɩɨɥɭɱɟɧɧɵɯ 

ɪɟɡɭɥɶɬɚɬɨɜ ɜɵɩɨɥɧɟɧɵ ɚɜɬɨɪɨɦ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ. ɐɢɬɨɦɟɬɪɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɞɢɧɚɦɢɤɢ ɱɢɫɥɟɧɧɨɫɬɢ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ ɜ ɷɤɫɩɟɪɢɦɟɧɬɚɯ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 

ɪɚɰɢɨɧɨɜ ɤɨɩɟɩɨɞ ɚɜɬɨɪ ɩɪɨɜɨɞɢɥ ɫɨɜɦɟɫɬɧɨ ɫ ɫɨɬɪɭɞɧɢɤɚɦɢ ɂɧȻɘɆ: ɤ.ɛ.ɧ 

Ɇɭɯɚɧɨɜɵɦ ȼ.ɋ. ɢ ɤ.ɛ.ɧ. ɏɚɧɚɣɱɟɧɤɨ Ⱥ.ɇ., ɨɩɪɟɞɟɥɟɧɢɟ ɫɤɨɪɨɫɬɟɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 

ɦɟɬɚɛɨɥɢɡɦɚ ɤɨɩɟɩɨɞ C. aquaedulcis ɢ A. salinus – ɫ ɤ.ɛ.ɧ. ɋɜɟɬɥɢɱɧɵɦ Ʌ.ɋ., ɤ.ɛ.ɧ. 

Ƚɭɛɚɪɟɜɨɣ ȿ.ɋ. ɢ ɤ.ɛ.ɧ. ɏɚɧɚɣɱɟɧɤɨ Ⱥ.ɇ., ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɦɟɬɨɞɚ 

ɨɩɪɟɞɟɥɟɧɢɹ ɠɢɜɵɯ ɢ ɦɟɪɬɜɵɯ ɨɪɝɚɧɢɡɦɨɜ ɜ ɤɭɥɶɬɭɪɟ ɤɨɩɟɩɨɞ – ɫ ɤ.ɛ.ɧ. 

Ɇɭɯɚɧɨɜɵɦ ȼ.ɋ. ɢ ɦ.ɧ.ɫ. Ʌɢɬɜɢɧɸɤ Ⱦ.Ⱥ., ɢɫɫɥɟɞɨɜɚɧɢɹ ɤɚɪɨɬɢɧɨɢɞɧɨɝɨ ɫɨɫɬɚɜɚ 

ɤɨɩɟɩɨɞ ɦɟɬɨɞɨɦ ɬɨɧɤɨɫɥɨɣɧɨɣ ɯɪɨɦɚɬɨɝɪɚɮɢɢ – ɫ ɤ.ɛ.ɧ. ɉɨɫɩɟɥɨɜɨɣ ɇ.ȼ., ɤ.ɛ.ɧ. 

ɏɚɧɚɣɱɟɧɤɨ Ⱥ.ɇ. ɢ ɦ.ɧ.ɫ. Ɋɚɭɷɧ Ɍ.ȼ. ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ 

ɢɧɬɟɪɩɪɟɬɢɪɨɜɚɧɵ ɚɜɬɨɪɨɦ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ. 

Ⱥɩɪɨɛɚɰɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɣ. Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ ɪɚɛɨɬɵ 

ɞɨɥɨɠɟɧɵ ɧɚ ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɧɚɭɱɧɵɯ ɤɨɧɮɟɪɟɧɰɢɹɯ ɢ ɫɟɦɢɧɚɪɚɯ: Ɇɟɠɞɭɧɚɪɨɞɧɵɯ 

ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɫɟɦɢɧɚɪɚɯ «ɋɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ» 

(ɋɟɜɚɫɬɨɩɨɥɶ, 2010, 2011); ɤɨɧɮɟɪɟɧɰɢɹɯ ɦɨɥɨɞɵɯ ɭɱɟɧɵɯ Pontus Euxinus VI, VII, 
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VIII (ɋɟɜɚɫɬɨɩɨɥɶ, 2009, 2011, 2013); ɧɚ ɫɟɦɢɧɚɪɚɯ ɨɬɞɟɥɚ ɚɤɜɚɤɭɥɶɬɭɪɵ ɢ ɦɨɪɫɤɨɣ 

ɮɚɪɦɚɤɨɥɨɝɢɢ ɂɧȻɘɆ (2009 – 2013 ɝɝ.)  

ɉɭɛɥɢɤɚɰɢɢ. ɉɨ ɬɟɦɟ ɞɢɫɫɟɪɬɚɰɢɢ ɨɩɭɛɥɢɤɨɜɚɧɨ 10 ɧɚɭɱɧɵɯ ɪɚɛɨɬ (6 – ɛɟɡ 

ɫɨɚɜɬɨɪɨɜ), ɢɡ ɱɢɫɥɚ ɤɨɬɨɪɵɯ: 5 ɫɬɚɬɟɣ ɜ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɧɚɭɱɧɵɯ ɢɡɞɚɧɢɹɯ, 

ɪɟɤɨɦɟɧɞɨɜɚɧɧɵɯ ȼȺɄ, 1 ɫɬɚɬɶɹ ɜ ɠɭɪɧɚɥɟ, ɜɤɥɸɱɟɧɧɨɦ ɜ ɦɟɠɞɭɧɚɪɨɞɧɭɸ 

ɧɚɭɤɨɦɟɬɪɢɱɟɫɤɭɸ ɛɚɡɭ “SCOPUS”, 3 ɪɚɛɨɬɵ ɜ ɫɛɨɪɧɢɤɚɯ ɫɬɚɬɟɣ, ɦɚɬɟɪɢɚɥɚɯ ɢ 

ɬɟɡɢɫɚɯ ɧɚɰɢɨɧɚɥɶɧɵɯ ɢ ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɤɨɧɮɟɪɟɧɰɢɣ. ɉɨ ɬɟɦɟ ɞɢɫɫɟɪɬɚɰɢɢ 

ɩɨɥɭɱɟɧ ɩɚɬɟɧɬ ɧɚ ɢɡɨɛɪɟɬɟɧɢɟ ɩɨ ɦɟɬɨɞɭ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɤɨɩɟɩɨɞ. ȼ ɪɚɛɨɬɚɯ, 

ɨɩɭɛɥɢɤɨɜɚɧɧɵɯ ɜ ɫɨɚɜɬɨɪɫɬɜɟ, ɜɤɥɚɞ ɫɨɢɫɤɚɬɟɥɹ ɫɨɫɬɨɹɥ ɜ ɩɨɫɬɚɧɨɜɤɟ 

ɷɤɫɩɟɪɢɦɟɧɬɨɜ, ɩɨɥɭɱɟɧɢɢ ɢ ɨɛɪɚɛɨɬɤɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɢ ɢɯ 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɟ, ɩɨɞɛɨɪɟ ɥɢɬɟɪɚɬɭɪɵ, ɧɚɩɢɫɚɧɢɢ ɬɟɤɫɬɚ ɫɬɚɬɟɣ. ɉɪɚɜɚ 

ɫɨɚɜɬɨɪɨɜ ɩɭɛɥɢɤɚɰɢɣ ɧɟ ɧɚɪɭɲɟɧɵ.  

ɋɬɪɭɤɬɭɪɚ ɢ ɨɛɴɟɦ ɞɢɫɫɟɪɬɚɰɢɢ. Ⱦɢɫɫɟɪɬɚɰɢɹ ɫɨɫɬɨɢɬ ɢɡ ɜɜɟɞɟɧɢɹ, 5 

ɪɚɡɞɟɥɨɜ, ɡɚɤɥɸɱɟɧɢɹ, ɜɵɜɨɞɨɜ, ɫɩɢɫɤɚ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ ɥɢɬɟɪɚɬɭɪɵ, ɜɤɥɸɱɚɸɳɟɝɨ 

207 ɢɫɬɨɱɧɢɤɨɜ (ɜ ɬɨɦ ɱɢɫɥɟ 127 ɢɧɨɫɬɪɚɧɧɵɯ) ɢ ɩɪɢɥɨɠɟɧɢɹ. Ɋɚɛɨɬɚ ɢɡɥɨɠɟɧɚ ɧɚ 

157 ɫɬɪɚɧɢɰɚɯ ɦɚɲɢɧɨɩɢɫɧɨɝɨ ɬɟɤɫɬɚ, ɢɥɥɸɫɬɪɢɪɨɜɚɧɚ 28 ɬɚɛɥɢɰɚɦɢ ɢ 16 

ɪɢɫɭɧɤɚɦɢ. 

Ȼɥɚɝɨɞɚɪɧɨɫɬɢ. Ⱥɜɬɨɪ ɜɵɪɚɠɚɟɬ ɝɥɭɛɨɤɭɸ ɛɥɚɝɨɞɚɪɧɨɫɬɶ ɢ ɩɪɢɡɧɚɬɟɥɶɧɨɫɬɶ 

ɫɨɬɪɭɞɧɢɤɚɦ ɂɧȻɘɆ: ɧɚɭɱɧɨɦɭ ɪɭɤɨɜɨɞɢɬɟɥɸ ɤ.ɛ.ɧ. Ⱥ.ɇ. ɏɚɧɚɣɱɟɧɤɨ – ɡɚ ɩɨɦɨɳɶ 

ɜ ɪɚɡɪɚɛɨɬɤɟ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɨɫɧɨɜ ɞɢɫɫɟɪɬɚɰɢɢ, ɪɭɤɨɜɨɞɫɬɜɨ ɢ ɪɚɡɪɚɛɨɬɤɭ ɫɬɪɚɬɟɝɢɢ 

ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɧɟɨɰɟɧɢɦɭɸ ɩɨɦɨɳɶ ɜ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬɵ; ɤ.ɛ.ɧ. ȼ.ȿ. Ƚɢɪɚɝɨɫɨɜɭ – 

ɡɚ ɰɟɧɧɵɟ ɡɚɦɟɱɚɧɢɹ ɩɨ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ; ɤ.ɛ.ɧ. Ʌ.ɋ. ɋɜɟɬɥɢɱɧɨɦɭ ɡɚ 

ɩɥɨɞɨɬɜɨɪɧɨɟ ɫɨɬɪɭɞɧɢɱɟɫɬɜɨ, ɤɨɧɫɭɥɶɬɚɰɢɢ ɢ ɩɨɦɨɳɶ ɜ ɨɛɫɭɠɞɟɧɢɢ ɩɨɥɭɱɟɧɧɵɯ 

ɫɨɜɦɟɫɬɧɨ ɞɚɧɧɵɯ; ɤ.ɛ.ɧ. ɇ.ȼ.ɉɨɫɩɟɥɨɜɨɣ – ɡɚ ɦɟɬɨɞɢɱɟɫɤɭɸ ɩɨɦɨɳɶ ɢ ɫɨɜɦɟɫɬɧɭɸ 

ɪɚɛɨɬɭ; ɦ.ɧ.ɫ Ɍ.ȼ. Ɋɚɭɟɧ – ɡɚ ɩɨɦɨɳɶ ɜ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɢ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ, 

ɫɨɜɦɟɫɬɧɭɸ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɭɸ ɪɚɛɨɬɭ ɢ ɞɪɭɠɟɫɤɭɸ ɩɨɞɞɟɪɠɤɭ; ɞ.ɛ.ɧ. 

Ⱥ.ȼ. Ƚɚɟɜɫɤɨɣ ɢ ɞ.ɛ.ɧ. Ⱥ.Ⱥ. ɋɨɥɞɚɬɨɜɭ – ɡɚ ɰɟɧɧɵɟ ɫɨɜɟɬɵ ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ 

ɧɚɩɢɫɚɧɢɸ ɢ ɨɮɨɪɦɥɟɧɢɸ ɪɚɛɨɬɵ.  
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ɊȺɁȾȿɅ 1. ȻɂɈɅɈȽɂə ɂ ɉɊɈȾɍɄɐɂə ɄɈɉȿɉɈȾ: ɋɈɋɌɈəɇɂȿ 

ɂɁɍɑȿɇɇɈɋɌɂ ȼɈɉɊɈɋȺ (ɈȻɁɈɊ ɅɂɌȿɊȺɌɍɊɕ) 

 

Ʉɨɩɟɩɨɞɵ, ɢɥɢ ɜɟɫɥɨɧɨɝɢɟ ɪɚɤɨɨɛɪɚɡɧɵɟ (ɥɚɬ. Copepoda ɨɬ ɝɪɟɱ. – ɧɨɝɚ, 

ɢɦɟɸɳɚɹ ɮɨɪɦɭ ɜɟɫɥɚ Д49]) – ɩɨɞɤɥɚɫɫ ɪɚɤɨɨɛɪɚɡɧɵɯ ɢɡ ɤɥɚɫɫɚ Maxillopoda 

(ɱɟɥɸɫɬɟɧɨɝɢɟ ɪɚɤɨɨɛɪɚɡɧɵɟ) – ɹɜɥɹɸɬɫɹ ɨɞɧɢɦɢ ɢɡ ɫɚɦɵɯ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ 

ɦɧɨɝɨɤɥɟɬɨɱɧɵɯ ɨɪɝɚɧɢɡɦɨɜ ɧɚ ɡɟɦɥɟ. ɉɨ ɪɚɡɧɵɦ ɢɫɬɨɱɧɢɤɚɦ Д38, 49Ж ɱɢɫɥɨ ɢɯ 

ɜɢɞɨɜ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 10000 ɞɨ 20000, ɱɬɨ, ɩɨ-ɜɢɞɢɦɨɦɭ, ɨɛɴɹɫɧɹɟɬɫɹ, ɜɵɫɨɤɢɦ 

ɭɪɨɜɧɟɦ ɪɟɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɪɨɬɤɢɦ ɜɪɟɦɟɧɟɦ ɪɚɡɜɢɬɢɹ ɨɫɨɛɟɣ [49, 

129Ж. Ʉɨɩɟɩɨɞɵ ɹɜɥɹɸɬɫɹ ɨɞɧɢɦɢ ɢɡ ɜɚɠɧɟɣɲɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 

ɩɥɚɧɤɬɨɧɧɵɯ ɫɨɨɛɳɟɫɬɜ, ɫɜɹɡɭɸɳɢɦ ɡɜɟɧɨɦ ɦɟɠɞɭ ɩɟɪɜɢɱɧɵɦɢ ɩɪɨɞɭɰɟɧɬɚɦɢ 

(ɮɨɬɨɫɢɧɬɟɡɢɪɭɸɳɢɦɢ ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ) ɢ ɤɨɧɫɭɦɟɧɬɚɦɢ (ɪɵɛɚɦɢ, 

ɪɚɤɨɨɛɪɚɡɧɵɦɢ ɢ ɩɪ.). 

Ʉɚɥɹɧɨɢɞɧɵɟ ɤɨɩɟɩɨɞɵ (Calanoida) – ɜ ɨɫɧɨɜɧɨɦ, ɦɨɪɫɤɢɟ ɨɪɝɚɧɢɡɦɵ. ɂɡ 

ɩɨɱɬɢ ɨɤɨɥɨ 1,5 ɬɵɫɹɱɢ ɜɢɞɨɜ ɜɨɞɧɵɯ ɤɚɥɚɧɢɞ ɥɢɲɶ 420 ɜɢɞɨɜ ɠɢɜɭɬ ɜɨ ɜɧɭɬɪɟɧɧɢɯ 

ɨɩɪɟɫɧɟɧɧɵɯ ɢɥɢ ɝɢɩɟɪɫɨɥɟɧɵɯ ɜɨɞɨɟɦɚɯ. Ʉ ɧɚɢɛɨɥɟɟ ɦɧɨɝɨɱɢɫɥɟɧɧɵɦ 

ɫɨɥɨɧɨɜɚɬɨɜɨɞɧɵɦ ɤɚɥɹɧɨɢɞɧɵɦ ɤɨɩɟɩɨɞɚɦ ɨɬɧɨɫɹɬɫɹ ɜɢɞɵ ɪɨɞɚ ɞɢɚɩɬɨɦɭɫ 

(Arctodiaptomus) [38, 51]. Ⱦɨɦɢɧɢɪɭɸɳɢɟ ɩɨ ɱɢɫɥɟɧɧɨɫɬɢ ɫɪɟɞɢ ɞɪɭɝɢɯ ɜɨɞɧɵɯ 

ɨɪɝɚɧɢɡɦɨɜ ɤɚɤ ɩɪɟɫɧɨɜɨɞɧɵɯ, ɬɚɤ ɢ ɦɨɪɫɤɢɯ ɜɨɞɨɟɦɨɜ, ɤɚɥɹɧɨɢɞɧɵɟ ɤɨɩɟɩɨɞɵ 

ɹɜɥɹɸɬɫɹ ɷɮɮɟɤɬɢɜɧɵɦɢ ɤɨɪɦɨɜɵɦɢ ɨɪɝɚɧɢɡɦɚɦɢ ɩɪɢ ɢɡɛɢɪɚɬɟɥɶɧɨɦ ɩɢɬɚɧɢɢ 

ɥɢɱɢɧɨɤ ɪɵɛ Д89Ж. ȼ ɟɫɬɟɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɪɚɰɢɨɧ ɥɢɱɢɧɨɤ ɪɵɛ ɦɨɠɟɬ ɜɤɥɸɱɚɬɶ ɜ 

ɫɟɛɹ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɡɨɨɩɥɚɧɤɬɨɧɧɵɟ ɨɪɝɚɧɢɡɦɵ ɢ, ɜ ɦɟɧɶɲɟɣ ɫɬɟɩɟɧɢ, 

ɮɢɬɨɩɥɚɧɤɬɨɧ, ɤɥɚɞɨɰɟɪɵ, ɤɨɥɨɜɪɚɬɤɢ, ɧɨ ɨɫɧɨɜɧɵɦ ɤɨɪɦɨɦ ɞɥɹ ɥɢɱɢɧɨɤ ɪɵɛ 

ɫɥɭɠɚɬ ɪɚɡɧɵɟ ɫɬɚɞɢɢ ɤɨɩɟɩɨɞɵ Д58]. 

ɉɪɟɢɦɭɳɟɫɬɜɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ Calanoida ɩɪɢ ɤɨɪɦɥɟɧɢɢ ɥɢɱɢɧɨɤ ɪɵɛ ɜ 

ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ:  

–  ɩɨɜɟɞɟɧɱɟɫɤɢɟ ɚɫɩɟɤɬɵ – ɜɫɟ ɠɢɡɧɟɧɧɵɟ ɫɬɚɞɢɢ Calanoida ɩɪɨɯɨɞɹɬ ɜ ɬɨɥɳɟ 

ɜɨɞɵ, ɝɞɟ ɩɢɬɚɸɬɫɹ ɥɢɱɢɧɤɢ ɪɵɛ;  

–  ɛɢɨɯɢɦɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ – ɤɨɩɟɩɨɞɵ Calanoida ɛɨɥɟɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ 

ɩɢɳɟɜɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɦɨɪɫɤɢɯ ɥɢɱɢɧɨɤ ɪɵɛ (ɩɨ ɠɢɪɧɨɤɢɫɥɨɬɧɨɦɭ ɢ 
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ɚɦɢɧɨɤɢɫɥɨɬɧɨɦɭ ɫɨɫɬɚɜɭ, ɚ ɬɚɤɠɟ ɫɨɞɟɪɠɚɧɢɸ ɣɨɞɚ, ɫɟɥɟɧɚ ɢ ɞɪɭɝɢɯ ɷɥɟɦɟɧɬɨɜ) ɜ 

ɨɬɥɢɱɢɟ ɨɬ ɤɨɥɨɜɪɚɬɨɤ, ɚɪɬɟɦɢɣ ɢ ɞɪɭɝɢɯ ɤɨɩɟɩɨɞ (ɧɚɩɪɢɦɟɪ, Harpacticoida) [59, 76, 

89, 168]; 

– ɪɚɡɦɟɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɫɟɯ ɫɬɚɞɢɣ ɪɚɡɜɢɬɢɹ ɤɨɩɟɩɨɞ Calanoida 

ɨɩɬɢɦɚɥɶɧɵ ɞɥɹ ɛɨɥɶɲɢɧɫɬɜɚ ɥɢɱɢɧɨɤ ɦɨɪɫɤɢɯ ɪɵɛ; 

–  ɨɫɨɛɟɧɧɨɫɬɢ ɪɚɡɜɢɬɢɹ ɢ ɩɢɬɚɧɢɹ – ɜ ɨɬɥɢɱɢɟ ɨɬ ɛɨɥɶɲɢɧɫɬɜɚ ɜɢɞɨɜ ɤɨɩɟɩɨɞ 

Cyclopoida, ɜɟɫɶ ɠɢɡɧɟɧɧɵɣ ɰɢɤɥ ɤɨɩɟɩɨɞ Calanoida ɦɨɠɟɬ ɩɪɨɯɨɞɢɬɶ ɩɪɢ ɩɢɬɚɧɢɢ 

ɬɨɥɶɤɨ ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ Д168]. 

ȼ ɤɚɱɟɫɬɜɟ ɦɨɞɟɥɶɧɵɯ ɜɢɞɨɜ ɤɨɩɟɩɨɞ ɞɥɹ ɞɚɧɧɨɣ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɪɚɛɨɬɵ 

ɜɵɛɪɚɧɵ ɞɜɚ ɩɪɟɞɫɬɚɜɢɬɟɥɹ Calanoida: Calanipeda aquaedulcis ɢ Arctodiaptomus 

salinus. Ɉɞɧɢɦ ɢɡ ɝɥɚɜɧɵɯ ɩɪɟɢɦɭɳɟɫɬɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɚɧɧɵɯ ɜɢɞɨɜ ɤɨɩɟɩɨɞ ɜ 

ɤɚɱɟɫɬɜɟ ɩɢɬɚɧɢɹ ɜ ɚɤɜɚɤɭɥɶɬɭɪɟ – ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɯ ɞɥɹ ɤɨɪɦɥɟɧɢɹ 

ɤɚɤ ɦɨɪɫɤɢɯ, ɬɚɤ ɢ ɞɥɹ ɩɪɟɫɧɨɜɨɞɧɵɯ ɥɢɱɢɧɨɤ ɰɟɧɧɵɯ ɜɢɞɨɜ ɪɵɛ, ɬɚɤ ɤɚɤ ɨɛɚ ɜɢɞɚ 

ɤɨɩɟɩɨɞ ɫɩɨɫɨɛɧɵ ɜɵɞɟɪɠɢɜɚɬɶ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɫɨɥɟɧɨɫɬɢ – ɨɬ 0 ɞɨ 50 – 60 ‰ [11]. 

ɋɪɟɞɢ ɞɪɭɝɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɟɢɦɭɳɟɫɬɜ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɬɨ, ɱɬɨ, ɜ ɨɬɥɢɱɢɟ ɨɬ 

ɦɨɪɫɤɢɯ ɋalanoida (ɧɚɩɪɢɦɟɪ, ɪ. Acartia [93]), ɭ ɷɬɢɯ ɜɢɞɨɜ ɨɬɫɭɬɫɬɜɭɟɬ ɤɚɧɧɢɛɚɥɢɡɦ 

(ɫɨɛɫɬɜɟɧɧɵɟ ɹɣɰɚ ɢ ɪɚɧɧɢɟ ɧɚɭɩɥɢɚɥɶɧɵɟ ɫɬɚɞɢɢ ɧɟ ɜɵɟɞɚɸɬɫɹ ɜɡɪɨɫɥɵɦɢ 

ɤɨɩɟɩɨɞɚɦɢ), ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɧɚɭɩɥɢɚɥɶɧɵɟ, ɤɨɩɟɩɨɩɨɞɢɬɧɵɟ ɢ ɜɡɪɨɫɥɵɟ ɫɬɚɞɢɢ 

ɦɨɠɧɨ ɜɵɪɚɳɢɜɚɬɶ ɫɨɜɦɟɫɬɧɨ.  

 

1.1. ɋɢɫɬɟɦɚɬɢɱɟɫɤɨɟ ɩɨɥɨɠɟɧɢɟ ɢ ɚɪɟɚɥɵ ɢɫɫɥɟɞɭɟɦɵɯ ɨɛɴɟɤɬɨɜ 

 

1.1.1. Calanipeda aquaedulcis (Kriczagin (Kritchagin), 1873)  

 

Calanipeda aquaedulcis (ɪɢɫ. 1.1) – ɟɞɢɧɫɬɜɟɧɧɵɣ ɜɢɞ ɪɨɞɚ Calanipeda, 

ɨɬɧɨɫɢɬɫɹ ɤ ɫɨɥɨɧɨɜɚɬɨɜɨɞɧɨɦɭ ɤɨɦɩɥɟɤɫɭ, ɫɨɝɥɚɫɧɨ Д118], ɢɦɟɟɬ ɦɨɪɫɤɨɟ 

ɩɪɨɢɫɯɨɠɞɟɧɢɟ ɢ ɹɜɥɹɟɬɫɹ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɮɨɪɦɨɣ ɚɞɚɩɬɚɰɢɢ ɤ ɩɪɟɫɧɵɦ ɜɨɞɚɦ. ȿɝɨ 

ɦɟɫɬɨɨɛɢɬɚɧɢɟɦ ɹɜɥɹɸɬɫɹ ɩɪɢɛɪɟɠɧɵɟ ɥɚɝɭɧɵ, ɫɨɥɨɧɱɚɤɨɜɵɟ ɛɨɥɨɬɚ ɢ ɫɨɥɟɧɵɟ 

ɡɚɛɨɥɨɱɟɧɧɵɟ ɬɟɪɪɢɬɨɪɢɢ (ɜ ɨɫɧɨɜɧɨɦ ɩɟɪɟɯɨɞɧɵɟ ɡɨɧɵ, ɷɫɬɭɚɪɢɢ) Ⱥɬɥɚɧɬɢɱɟɫɤɨɝɨ 

ɩɨɛɟɪɟɠɶɹ Ɇɚɪɨɤɤɨ Д158] ɢ ɂɫɩɚɧɢɢ Д115], ɜ ɋɪɟɞɢɡɟɦɧɨɦ ɦɨɪɟ (ɨ. Ɇɚɥɶɬɚ) [38], 
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ɜɞɨɥɶ ɋɪɟɞɢɡɟɦɧɨɦɨɪɫɤɨɝɨ ɩɨɛɟɪɟɠɶɹ ȿɜɪɨɩɵ Д111], ɋɟɜɟɪɧɨɣ Ⱥɮɪɢɤɢ Д158], 

ɋɟɜɟɪɨ-Ɂɚɩɚɞɧɨɣ Ⱥɡɢɢ Д194]. ȼ ɦɚɫɫɨɜɵɯ ɤɨɥɢɱɟɫɬɜɚɯ ɜɫɬɪɟɱɚɟɬɫɹ ɜ ɜɨɞɧɵɯ ɦɚɫɫɚɯ 

ɧɚ ɧɟɛɨɥɶɲɢɯ ɝɥɭɛɢɧɚɯ ɑɟɪɧɨɝɨ ɢ Ⱥɡɨɜɫɤɨɝɨ ɦɨɪɟɣ Д23, 149], Ʉɚɫɩɢɣɫɤɨɝɨ Д6] ɢ 

Ⱥɪɚɥɶɫɤɨɝɨ ɦɨɪɟɣ [81], ɚ ɬɚɤɠɟ ɜ ɩɪɢɛɪɟɠɧɵɯ ɪɚɣɨɧɚɯ ɢ ɥɢɦɚɧɚɯ (ɧɚɩɪɢɦɟɪ, 

Ɉɞɟɫɫɤɨɣ ɨɛɥɚɫɬɢ ɢ Ʉɭɛɚɧɫɤɨɝɨ ɪɟɝɢɨɧɚ). ȿɝɨ ɧɚɯɨɠɞɟɧɢɟ ɜ ɩɟɥɚɝɢɚɥɢ ɜ ɪɚɣɨɧɟ 

Ʉɚɪɚɞɚɝɚ (ɩɪɨɬɢɜ ɦɵɫɚ Ɇɟɝɚɧɨɦ) ɧɚɞ ɛɨɥɶɲɢɦɢ ɝɥɭɛɢɧɚɦɢ ɦɨɠɟɬ ɛɵɬɶ ɨɛɴɹɫɧɟɧɨ 

ɡɚɧɨɫɨɦ ɸɝɨ-ɜɨɫɬɨɱɧɵɦɢ ɜɟɬɪɚɦɢ ɢɡ Ⱥɡɨɜɫɤɨɝɨ ɦɨɪɹ ɱɟɪɟɡ Ʉɟɪɱɟɧɫɤɢɣ ɩɪɨɥɢɜ [38]. 

ȼ Ʉɪɵɦɫɤɨɦ ɪɟɝɢɨɧɟ ɑɟɪɧɨɝɨ ɦɨɪɹ C. aquaedulcis ɜɫɬɪɟɱɚɥɫɹ ɜ ɋɟɜɚɫɬɨɩɨɥɶɫɤɨɣ 

ɛɭɯɬɟ ɞɨ ɜɫɟɥɟɧɢɹ ɯɢɳɧɨɝɨ ɝɪɟɛɧɟɜɢɤɚ Mnemiopsis leyidii [105], ɚ ɬɚɤɠɟ ɜ 

ɩɪɢɛɪɟɠɧɵɯ ɫɨɥɧɨɜɚɬɨɜɨɞɧɵɯ ɜɨɞɨɟɦɚɯ Ʉɟɪɱɟɧɫɤɨɝɨ ɩɨɥɭɨɫɬɪɨɜɚ.  

 

 

 

Ɋɢɫ. 1.1. ȼɧɟɲɧɢɣ ɜɢɞ ɫɚɦɰɚ (ɫɥɟɜɚ) ɢ ɫɚɦɤɢ (ɫɩɪɚɜɚ) Calanipeda aquaedulcis (ɮɨɬɨ 

ɚɜɬɨɪɚ) 

 

Ɇɚɫɫɨɜɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ C. aquaedulcis ɨɝɪɚɧɢɱɟɧɨ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ 

ɞɢɚɩɚɡɨɧɨɦ ɫɨɥɟɧɨɫɬɢ 0,1 – 18 ‰, ɧɨ ɜ ɋɪɟɞɢɡɦɧɨɦɨɪɶɟ ɟɝɨ ɜɫɬɪɟɱɚɸɬ ɞɨ 35 ‰ 

[111Ж, ɚ ɜ Ⱥɪɚɥɶɫɤɨɦ ɦɨɪɟ ɞɨ 57 ‰ [162]. C. aquaedulcis ɦɨɠɟɬ ɩɪɨɧɢɤɚɬɶ ɢɡ 

ɪɚɫɩɪɟɫɧɟɧɧɵɯ ɭɱɚɫɬɤɨɜ ɦɨɪɟɣ ɜɨ ɜɧɭɬɪɟɧɧɢɟ ɩɪɟɫɧɵɟ ɜɨɞɨɟɦɵ, ɧɚɩɪɢɦɟɪ, ɜ 
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ȼɨɥɝɨɝɪɚɞɫɤɨɟ ɜɨɞɨɯɪɚɧɢɥɢɳɟ Д4Ж, ɜ ɧɢɡɨɜɶɹ ɪɟɤ (ɜ Ⱦɧɟɩɪɟ ɞɨ Ʉɢɟɜɚ) [162]. ȼ 

ɦɢɧɟɪɚɥɢɡɨɜɚɧɧɵɯ ɜɨɞɚɯ, ɧɚɩɪɢɦɟɪ, ɋɪɟɞɢɡɟɦɧɨɦɨɪɫɤɨɝɨ ɛɚɫɫɟɣɧɚ Д177Ж, ɨɧ 

ɤɨɧɤɭɪɢɪɭɟɬ ɫ ɷɜɪɢɝɚɥɢɧɧɵɦ ɩɚɥɟɨɚɪɤɬɢɱɟɫɤɢɦ ɜɢɞɨɦ ɤɨɩɟɩɨɞ A. salinus.  

ɋɨɝɥɚɫɧɨ ɨɞɧɨɣ ɢɡ ɫɨɜɪɟɦɟɧɧɵɯ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɯ ɤɥɚɫɫɢɮɢɤɚɰɢɣ WORMS 

(http://www.marinespecies.org/aphia.php?p=taxdetails&id=349522) [42] – 

ɬɚɤɫɨɧɨɦɢɱɟɫɤɢɣ ɫɬɚɬɭɫ Calanipeda aquaedulcis ɨɬɪɚɠɚɟɬ ɫɥɟɞɭɸɳɚɹ ɫɯɟɦɚ: 

 

ɐɚɪɫɬɜɨ (Kingdom): Animalia  

Ɍɢɩ (Phylum): Arthropoda 

ɇɚɞɤɥɚɫɫ (Subphylum / Superclass): Crustacea  

Ʉɥɚɫɫ (Class): Maxillopoda 

ɉɨɞɤɥɚɫɫ (Subclass): Copepoda  

Ɉɬɪɹɞ (Order): Calanoida  

ɋɟɦɟɣɫɬɜɨ (Family): Pseudodiaptomidae 

Ɋɨɞ (Genus): Calanipeda (Kriczagin, 1873) 

ȼɢɞ (Species): Calanipeda aquaedulcis (Kriczagin, 1873) 

ɋɢɧɨɧɢɦɵ (Synonym): Poppella quernei (I. Richard, 1888) 

 

1.1.2. Arctodiaptomus salinus (Daday, 1885) 

 

Arctodiaptomus salinus (ɪɢɫ. 1.2) – ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɣ ɜ ȿɜɪɨɩɟ, Ⱥɡɢɢ ɢ 

ɋɟɜɟɪɧɨɣ Ⱥɮɪɢɤɟ ɩɪɟɫɧɨɜɨɞɧɵɣ ɢ ɫɨɥɨɧɨɜɚɬɨɜɨɞɧɵɣ ɜɢɞ, ɝɚɥɨɛɢɨɧɬ, ɨɛɢɬɚɸɳɢɣ ɜ 

ɫɨɥɨɧɨɜɚɬɨɜɨɞɧɵɯ ɢ ɫɨɥɟɧɵɯ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɯ ɜɨɞɨɟɦɚɯ, ɧɚɫɟɥɹɸɳɢɣ ɜ ɨɫɧɨɜɧɨɦ 

ɫɬɨɹɱɢɟ ɜɨɞɵ, ɨɬ ɦɚɥɵɯ ɝɨɪɧɵɯ ɛɚɫɫɟɣɧɨɜ ɞɨ ɛɨɥɶɲɢɯ ɫɨɥёɧɵɯ ɨɡɟɪ Д191].  

http://en.wikipedia.org/wiki/Maxillopoda
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Ɋɢɫ. 1.2. ȼɧɟɲɧɢɣ ɜɢɞ ɫɚɦɰɚ (ɫɥɟɜɚ) ɢ ɫɚɦɤɢ (ɫɩɪɚɜɚ) Arctodiaptomus salinus (ɮɨɬɨ 

ɚɜɬɨɪɚ) 

 

ȼɵɫɨɤɚɹ ɬɨɥɟɪɚɧɬɧɨɫɬɶ ɜɢɞɚ ɤ ɛɨɥɶɲɨɦɭ ɞɢɚɩɚɡɨɧɭ ɫɨɥɟɧɨɫɬɢ ɢ ɬɟɦɩɟɪɚɬɭɪɵ, 

ɚ ɬɚɤɠɟ ɧɚɥɢɱɢɟ ɜ ɛɢɨɥɨɝɢɱɟɫɤɨɦ ɰɢɤɥɟ ɩɨɤɨɹɳɢɯɫɹ ɫɬɚɞɢɣ – ɞɢɚɩɚɭɡɢɢɪɭɸɳɢɯ 

ɹɢɰ – ɩɨɡɜɨɥɹɟɬ ɟɦɭ ɨɛɢɬɚɬɶ ɤɚɤ ɜɨ ɜɪɟɦɟɧɧɵɯ ɜɨɞɨɟɦɚɯ (ɩɟɪɟɫɵɯɚɸɳɢɯ ɨɡɟɪɰɚɯ), 

ɧɟɛɨɥɶɲɢɯ ɦɢɧɟɪɚɥɢɡɨɜɚɧɧɵɯ ɤɚɪɫɬɨɜɵɯ ɜɨɞɨɟɦɚɯ Д107Ж, ɬɚɤ ɢ ɜ ɤɪɭɩɧɵɯ ɨɡɟɪɚɯ, 

ɧɚɩɪɢɦɟɪ, ɜ ɫɢɛɢɪɫɤɢɯ ɦɢɧɟɪɚɥɢɡɨɜɚɧɧɵɯ ɨɡɟɪɚɯ Д81, 112Ж, ɨɬ ɫɥɚɛɨ- ɞɨ 

ɝɢɩɟɪɫɨɥɟɧɵɯ ɜɨɞɨɟɦɨɜ. ɗɬɨɬ ɜɢɞ ɱɚɫɬɨ ɧɚɯɨɞɹɬ ɜ ɜɨɞɨɟɦɚɯ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯɫɹ 

ɧɢɡɤɢɦ ɜɢɞɨɜɵɦ ɪɚɡɧɨɨɛɪɚɡɢɟɦ ɩɥɚɧɤɬɨɧɚ ɢ ɤɨɪɨɬɤɢɦɢ ɬɪɨɮɢɱɟɫɤɢɦɢ ɰɟɩɹɦɢ 

[180].  

ȼ ɑɟɪɧɨɦɨɪɫɤɨɦ ɪɟɝɢɨɧɟ A. salinus ɩɪɢɫɭɬɫɬɜɭɟɬ ɜ ɢɡɨɛɢɥɢɢ ɜ ɩɨɫɬɨɹɧɧɵɯ ɢ 

ɩɟɪɟɫɵɯɚɸɳɢɯ ɫɨɥɟɧɵɯ ɩɪɢɛɪɟɠɧɵɯ ɨɡɟɪɚɯ ȼɨɫɬɨɱɧɨɝɨ Ʉɪɵɦɚ, ɧɚ Ʉɟɪɱɟɧɫɤɨɦ 

ɩɨɥɭɨɫɬɪɨɜɟ [78].  

ɋɨɝɥɚɫɧɨ ɨɞɧɨɣ ɢɡ ɫɨɜɪɟɦɟɧɧɵɯ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɯ ɤɥɚɫɫɢɮɢɤɚɰɢɣ WORMS 

(http://www.marinespecies.org/aphia.php?p=taxdetails&id=348950) [42] – 

ɬɚɤɫɨɧɨɦɢɱɟɫɤɢɣ ɫɬɚɬɭɫ Arctodiaptomus salinus  ɨɬɪɚɠɚɟɬ ɫɥɟɞɭɸɳɚɹ ɫɯɟɦɚ: 

 

http://www.marinespecies.org/aphia.php?p=taxdetails&id=348950
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ɐɚɪɫɬɜɨ (Kingdom): Animalia  

Ɍɢɩ (Phylum): Arthropoda 

ɇɚɞɤɥɚɫɫ (Subphylum / Superclass): Crustacea  

Ʉɥɚɫɫ (Class): Maxillopoda 

ɉɨɞɤɥɚɫɫ (Subclass): Copepoda  

Ɉɬɪɹɞ (Order): Calanoida  

ɋɟɦɟɣɫɬɜɨ (Family): Diaptomidae  

Ɋɨɞ (Genus): Diaptomus (Westwood, 1836) 

ȼɢɞ (Species): Arctodiaptomus salinus (Westwood, 1836), (Daday 1885) 

 

1.2. Ɉɫɨɛɟɧɧɨɫɬɢ ɪɚɡɦɧɨɠɟɧɢɹ ɢ ɪɚɡɜɢɬɢɹ Calanipeda aquaedulcis ɢ 

Arctodiaptomus salinus 

 

ɉɥɚɧɤɬɨɧɧɵɟ ɪɚɤɨɨɛɪɚɡɧɵɟ C. aquaedulcis ɢ A. salinus ɨɬɧɨɫɹɬɫɹ ɤ 

ɫɜɨɛɨɞɧɨɠɢɜɭɳɢɦ ɩɟɥɚɝɢɱɟɫɤɢɦ ɤɨɩɟɩɨɞɚɦ, ɝɥɚɜɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɪɚɡɜɢɬɢɹ 

ɤɨɬɨɪɵɯ ɹɜɥɹɸɬɫɹ ɫɥɨɠɧɵɟ ɠɢɡɧɟɧɧɵɟ ɰɢɤɥɵ ɫ ɞɥɢɬɟɥɶɧɵɦ ɦɟɬɚɦɨɪɮɨɡɨɦ: 

ɩɨɫɬɷɦɛɪɢɨɧɚɥɶɧɨɟ ɪɚɡɜɢɬɢɟ ɡɚɧɢɦɚɟɬ ɜ ɨɛɳɟɣ ɫɥɨɠɧɨɫɬɢ 12 ɫɬɚɞɢɣ: 6 

ɧɚɭɩɥɢɚɥɶɧɵɯ ɢ 6 ɤɨɩɟɩɨɞɢɬɧɵɯ (6-ɹ – ɜɡɪɨɫɥɚɹ ɫɬɚɞɢɹ). Ɋɚɡɜɢɬɢɟ ɨɪɝɚɧɢɡɦɚ 

ɡɚɜɢɫɢɬ ɨɬ ɭɫɥɨɜɢɣ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɢ ɷɤɨɥɨɝɨ-ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɢ 

ɦɨɠɟɬ ɡɚɜɟɪɲɢɬɶɫɹ ɤɚɤ ɜ ɞɨɜɨɥɶɧɨ ɤɨɪɨɬɤɢɣ ɫɪɨɤ (ɨɬ ɧɟɫɤɨɥɶɤɢɯ ɫɭɬɨɤ ɞɨ 1 – 1,5 

ɦɟɫɹɰɟɜ), ɬɚɤ ɞɥɢɬɶɫɹ ɛɨɥɟɟ ɝɨɞɚ ɫ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɦɢ ɩɟɪɢɨɞɚɦɢ ɩɨɤɨɹ [51, 54, 55, 

56, 99, 166]. 

Ɋɚɡɦɧɨɠɟɧɢɟ ɤɨɩɟɩɨɞ ɩɪɨɢɫɯɨɞɢɬ ɩɨɥɨɜɵɦ ɩɭɬɟɦ. ɋɩɚɪɢɜɚɧɢɟ ɤɨɩɟɩɨɞ ɭ 

ɜɢɞɨɜ ɩɨɞɨɬɪɹɞɚ Calanoida, ɜ ɨɫɧɨɜɧɨɦ, ɞɨɜɨɥɶɧɨ ɛɵɫɬɪɨɬɟɱɧɵɣ ɩɪɨɰɟɫɫ: ɨɛɳɚɹ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɤɨɩɭɥɹɰɢɢ ɡɚɧɢɦɚɟɬ ɧɟɫɤɨɥɶɤɨ ɦɢɧɭɬ. ɋɩɟɪɦɚɬɨɮɨɪ ɫɨ 

ɫɩɟɪɦɚɬɨɡɨɢɞɚɦɢ ɩɟɪɟɧɨɫɢɬɫɹ ɫɚɦɰɨɦ ɧɚ ɝɟɧɢɬɚɥɶɧɵɣ ɫɟɝɦɟɧɬ ɫɚɦɤɢ ɜɨ ɜɪɟɦɹ 

ɫɩɚɪɢɜɚɧɢɹ. Ɉɞɢɧ ɫɚɦɟɰ ɫɩɨɫɨɛɟɧ ɨɩɥɨɞɨɬɜɨɪɢɬɶ ɧɟɫɤɨɥɶɤɨ ɫɚɦɨɤ, ɱɬɨ ɝɨɜɨɪɢɬ ɨ 

ɜɵɫɨɤɢɯ ɪɟɩɪɨɞɭɤɰɢɨɧɧɵɯ ɜɨɡɦɨɠɧɨɫɬɹɯ ɫɚɦɰɨɜ, ɧɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɢɯ ɠɢɡɧɢ ɦɟɧɶɲɟ, ɱɟɦ ɫɚɦɨɤ [51, 54, 55, 56, 99].  

http://en.wikipedia.org/wiki/Maxillopoda
http://bvi.rusf.ru/sista/s29524.htm#t
http://en.wikipedia.org/wiki/John_Obadiah_Westwood
http://en.wikipedia.org/wiki/John_Obadiah_Westwood
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ȼ ɨɬɥɢɱɢɟ ɨɬ ɤɨɩɟɩɨɞ (ɪ. Calanus ɢ ɪ. Acartia), ɭ ɤɨɬɨɪɵɯ ɪɚɡɦɧɨɠɟɧɢɟ 

ɩɪɨɢɫɯɨɞɢɬ ɩɭɬɟɦ ɜɵɦɟɬɵɜɚɧɢɹ ɹɢɰ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɜɨɞɭ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɢɯ 

ɷɦɛɪɢɨɧɚɥɶɧɨɟ ɪɚɡɜɢɬɢɟ Д38], ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɤɨɩɟɩɨɞ ɪ. Arctodiaptomus ɢ ɪ. 

Calanipeda ɨɬɤɥɚɞɵɜɚɸɬ ɹɣɰɚ ɜ ɹɣɰɟɜɵɟ ɦɟɲɤɢ, ɜ ɤɨɬɨɪɵɯ ɷɦɛɪɢɨɧɵ (ɜ ɫɥɭɱɚɟ 

ɫɭɛɢɬɚɧɧɵɯ ɹɢɰ) ɨɫɬɚɸɬɫɹ ɞɨ ɜɵɤɥɟɜɚ ɢɡ ɧɢɯ ɧɚɭɩɥɢɟɜ (N1).  

Ɉɛɳɟɟ ɱɢɫɥɨ ɹɢɰ, ɨɬɤɥɚɞɵɜɚɟɦɨɟ ɫɚɦɤɨɣ ɤɨɩɟɩɨɞ, ɡɚɜɢɫɢɬ ɨɬ ɪɹɞɚ ɜɧɟɲɧɢɯ ɢ 

ɜɧɭɬɪɟɧɧɢɯ ɮɚɤɬɨɪɨɜ, ɧɨ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɨɛɭɫɥɨɜɥɟɧɨ ɫɬɪɨɟɧɢɟɦ ɩɨɥɨɜɨɣ ɫɢɫɬɟɦɵ 

[56]. əɣɰɨ ɨɞɟɜɚɟɬɫɹ ɜɧɟɲɧɟɣ ɩɥɨɬɧɨɣ ɤɭɬɢɤɭɥɹɪɧɨɣ ɢ ɜɧɭɬɪɟɧɧɟɣ ɥɟɝɤɨ 

ɪɚɫɬɹɠɢɦɨɣ ɯɢɬɢɧɨɜɨɣ ɨɛɨɥɨɱɤɚɦɢ ɫɪɚɡɭ ɠɟ ɩɨɫɥɟ ɜɵɯɨɞɚ ɢɡ ɝɟɧɢɬɚɥɶɧɨɝɨ 

ɨɬɜɟɪɫɬɢɹ. Ȼɥɚɝɨɞɚɪɹ ɩɪɨɱɧɨɣ ɨɛɨɥɨɱɤɟ ɹɣɰɚ ɦɨɝɭɬ ɫɨɯɪɚɧɹɬɶ ɫɩɨɫɨɛɧɨɫɬɶ ɤ 

ɞɚɥɶɧɟɣɲɟɦɭ ɪɚɡɜɢɬɢɸ ɞɚɠɟ ɩɨɫɥɟ ɩɪɨɯɨɠɞɟɧɢɹ ɱɟɪɟɡ ɤɢɲɟɱɧɢɤ ɥɢɱɢɧɨɤ ɪɵɛ. ɍ 

ɤɨɩɟɩɨɞ, ɫɜɨɛɨɞɧɨ ɨɬɤɥɚɞɵɜɚɸɳɢɯ ɹɣɰɚ ɜ ɜɨɞɭ, ɫɪɚɡɭ ɩɨɫɥɟ ɜɵɦɟɬɚ ɨɧɢ ɩɨɫɬɟɩɟɧɧɨ 

ɨɩɭɫɤɚɸɬɫɹ ɜ ɧɢɠɟɥɟɠɚɳɢɟ ɫɥɨɢ ɦɨɪɹ Д53], ɢ ɢɯ ɷɦɛɪɢɨɝɟɧɟɡ ɞɨɜɨɥɶɧɨ ɛɵɫɬɪɵɣ 

ɩɪɨɰɟɫɫ. ɇɚɩɪɨɬɢɜ, ɪɚɡɜɢɬɢɟ ɹɢɰ ɭ ɜɢɞɨɜ ɤɨɩɟɩɨɞ, ɜɵɧɚɲɢɜɚɸɳɢɯ ɹɣɰɚ ɜ ɹɣɰɟɜɵɯ 

ɦɟɲɤɚɯ, ɛɨɥɟɟ ɞɥɢɬɟɥɶɧɨ ɢ ɩɪɨɞɨɥɠɚɟɬɫɹ ɞɨ ɧɟɫɤɨɥɶɤɢɯ ɫɭɬɨɤ Д52, 56].  

ɍ ɫɨɥɨɧɨɜɚɬɨɜɨɞɧɵɯ ɤɚɥɹɧɨɢɞɧɵɯ ɤɨɩɟɩɨɞ, ɤ ɤɨɬɨɪɵɦ ɨɬɧɨɫɢɬɫɹ 

Arctodiaptomus, ɤɚɤ ɢ ɭ ɦɧɨɝɢɯ ɞɪɭɝɢɯ ɩɥɚɧɤɬɨɧɧɵɯ ɪɚɤɨɨɛɪɚɡɧɵɯ, ɨɛɧɚɪɭɠɟɧɚ 

ɫɩɨɫɨɛɧɨɫɬɶ ɩɟɪɟɧɨɫɢɬɶ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɟ ɭɫɥɨɜɢɹ ɜ ɫɨɫɬɨɹɧɢɢ ɞɢɚɩɚɭɡɵ, ɜ ɬɟɱɟɧɢɟ 

ɤɨɬɨɪɨɣ ɨɪɝɚɧɢɡɦ ɦɨɠɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɫɨɫɬɨɹɧɢɢ ɞɥɢɬɟɥɶɧɨɝɨ ɩɨɤɨɹ ɧɚ ɪɚɡɥɢɱɧɵɯ 

ɫɬɚɞɢɹɯ ɪɚɡɜɢɬɢɹ. ɇɨ, ɟɫɥɢ ɞɢɚɩɚɭɡɚ ɦɨɪɫɤɢɯ ɚɪɤɬɢɱɟɫɤɢɯ ɢ ɛɨɪɟɚɥɶɧɵɯ ɜɢɞɨɜ 

ɤɨɩɟɩɨɞ ɨɛɵɱɧɨ ɧɚɫɬɭɩɚɟɬ ɧɚ ɱɟɬɜɟɪɬɨɣ-ɩɹɬɨɣ ɤɨɩɟɩɨɞɢɬɧɨɣ ɫɬɚɞɢɢ ɪɚɡɜɢɬɢɹ Д7, 

79], ɬɨ ɭ ɫɨɥɨɧɨɜɚɬɨɜɨɞɧɵɯ ɤɚɥɹɧɨɢɞɧɵɯ ɤɨɩɟɩɨɞ, ɤ ɤɨɬɨɪɵɦ ɨɬɧɨɫɢɬɫɹ 

Arctodiaptomus, ɞɢɚɩɚɭɡɚ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɷɦɛɪɢɨɧɚɥɶɧɵɣ ɩɟɪɢɨɞ. 

ɉɪɢ ɧɚɫɬɭɩɥɟɧɢɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɭɫɥɨɜɢɣ ɷɬɢ ɜɢɞɵ ɨɛɪɚɡɭɸɬ ɥɚɬɟɧɬɧɵɟ 

(ɩɨɤɨɹɳɢɟɫɹ, ɢɥɢ ɞɢɚɩɚɭɡɢɢɪɭɸɳɢɟ) ɹɣɰɚ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɜ ɛɥɚɝɨɩɪɢɹɬɧɵɯ 

ɭɫɥɨɜɢɹɯ ɨɧɢ ɜɵɧɚɲɢɜɚɸɬ ɥɟɬɧɢɟ (ɫɭɛɢɬɚɧɧɵɟ) ɹɣɰɚ. ɉɨɷɬɨɦɭ ɤɨɩɟɩɨɞɵ 

C. aquaedulcis, ɫɩɨɫɨɛɧɵɟ ɤ ɩɪɨɞɭɰɢɪɨɜɚɧɢɸ ɬɨɥɶɤɨ ɫɭɛɢɬɚɧɧɵɯ ɹɢɰ, ɧɚɫɟɥɹɸɬ 

ɬɨɥɶɤɨ ɩɨɫɬɨɹɧɧɵɟ ɜɨɞɨɟɦɵ ɜ ɨɬɥɢɱɢɟ ɨɬ A. salinus, ɫɩɨɫɨɛɧɵɯ ɩɪɨɞɭɰɢɪɨɜɚɬɶ ɤɚɤ 

ɫɭɛɢɬɚɧɧɵɟ, ɬɚɤ ɢ ɩɨɤɨɹɳɢɟɫɹ ɹɣɰɚ, ɢ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɨɥɨɧɢɡɢɪɨɜɚɬɶ ɢ 

ɩɨɫɬɨɹɧɧɵɟ ɢ  ɜɪɟɦɟɧɧɵɟ ɜɨɞɨɟɦɵ Д167]. ɋɭɛɢɬɚɧɧɵɟ ɹɣɰɚ ɧɚɱɢɧɚɸɬ ɛɵɫɬɪɨ 
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ɪɚɡɜɢɜɚɬɶɫɹ ɫɪɚɡɭ ɩɨɫɥɟ ɜɵɦɟɬɚ, ɚ ɩɨɤɨɹɳɢɟɫɹ ɹɣɰɚ ɪɚɡɜɢɜɚɸɬɫɹ ɞɨ ɫɬɚɞɢɢ ɛɥɚɫɬɭɥɵ 

ɢɥɢ ɝɚɫɬɪɭɥɵ, ɩɨɫɥɟ ɱɟɝɨ ɪɚɡɜɢɬɢɟ ɩɪɟɤɪɚɳɚɟɬɫɹ ɞɨ ɧɚɫɬɭɩɥɟɧɢɹ ɛɥɚɝɨɩɪɢɹɬɧɵɯ 

ɭɫɥɨɜɢɣ, ɢ ɷɦɛɪɢɨɧɵ ɦɨɝɭɬ ɞɥɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɩɟɪɟɧɨɫɢɬɶ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɟ ɭɫɥɨɜɢɹ 

ɛɥɚɝɨɞɚɪɹ ɞɜɭɦ ɩɥɨɬɧɵɦ ɨɛɨɥɨɱɤɚɦ ɹɣɰɚ, ɨɛɥɚɞɚɸɳɢɦɢ ɜɵɫɨɤɢɦɢ ɪɟɡɢɫɬɟɧɬɧɵɦɢ 

ɫɜɨɣɫɬɜɚɦɢ. ɂɡɜɟɫɬɧɨ, ɱɬɨ ɫɚɦɤɢ ɞɢɚɩɬɨɦɭɫɨɜ (ɜ ɱɚɫɬɧɨɫɬɢ, Diaptomus leptopus) 

ɜɵɧɚɲɢɜɚɸɬ ɤɥɚɞɤɢ ɫɭɛɢɬɚɧɧɵɯ ɹɢɰ ɞɨɥɶɲɟ, ɱɟɦ ɤɥɚɞɤɢ ɩɨɤɨɹɳɢɯɫɹ ɹɢɰ Д202]. 

Ⱦɢɚɩɚɭɡɢɢɪɭɸɳɢɟ ɹɣɰɚ ɞɢɚɩɬɨɦɢɞ ɢɦɟɸɬ ɬɨɥɫɬɭɸ (ɜɚɪɶɢɪɭɸɳɭɸ ɭ ɪɚɡɧɵɯ ɜɢɞɨɜ ɜ 

ɩɪɟɞɟɥɚɯ 0,6 – 4,8 ɦɤɦ), ɞɜɭɯɫɥɨɣɧɭɸ ɨɛɨɥɨɱɤɭ ɫ ɨɪɧɚɦɟɧɬɨɦ ɧɚ ɩɨɜɟɪɯɧɨɫɬɧɨɦ 

ɫɥɨɟ [177]. Ⱦɨ ɧɚɫɬɨɹɳɟɝɨ ɜɪɟɦɟɧɢ ɨɤɨɧɱɚɬɟɥɶɧɨ ɧɟ ɜɵɹɫɧɟɧ ɜɨɩɪɨɫ, ɤɚɤɨɣ 

ɤɨɦɩɥɟɤɫ ɮɚɤɬɨɪɨɜ ɫɬɢɦɭɥɢɪɭɟɬ ɤɨɩɟɩɨɞ ɤ ɨɬɤɥɚɞɤɟ ɞɢɚɩɚɭɡɢɢɪɭɸɳɢɯ ɹɢɰ, 

ɨɱɟɜɢɞɧɨ, ɱɬɨ ɫɜɟɬɨɜɨɣ ɮɚɤɬɨɪ ɹɜɥɹɟɬɫɹ ɩɟɪɜɢɱɧɵɦ ɪɟɝɭɥɹɬɨɪɨɦ ɨɬɤɥɚɞɤɢ ɹɢɰ, 

ɨɞɧɚɤɨ ɬɟɦɩɟɪɚɬɭɪɚ ɦɨɠɟɬ ɦɟɧɹɬɶ ɷɮɮɟɤɬ ɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ Д97Ж. Ȼɥɚɝɨɞɚɪɹ 

ɫɨɜɦɟɫɬɧɨɦɭ ɜɥɢɹɧɢɸ ɷɬɢɯ ɞɜɭɯ ɮɚɤɬɨɪɨɜ ɠɢɡɧɟɧɧɵɣ ɰɢɤɥ ɤɨɩɟɩɨɞ ɬɟɫɧɨ ɫɜɹɡɚɧ ɫ 

ɫɟɡɨɧɧɵɦɢ ɢɡɦɟɧɟɧɢɹɦɢ ɭɫɥɨɜɢɣ ɫɪɟɞɵ, ɢ ɩɨɤɨɹɳɢɟɫɹ ɹɣɰɚ ɜɧɨɫɹɬ ɜɚɠɧɟɣɲɢɣ 

ɜɤɥɚɞ ɜ ɫɨɯɪɚɧɟɧɢɟ ɢ ɩɨɩɨɥɧɟɧɢɟ ɩɨɩɭɥɹɰɢɢ ɞɢɚɩɬɨɦɢɞ.  

ɉɪɨɰɟɫɫ ɜɵɥɭɩɥɟɧɢɹ ɧɚɭɩɥɢɭɫɨɜ ɧɚɱɢɧɚɟɬɫɹ ɫ ɢɡɦɟɧɟɧɢɹ ɰɜɟɬɚ ɹɣɰɚ; ɤɚɤ 

ɩɪɚɜɢɥɨ, ɤ ɧɚɱɚɥɭ ɜɵɥɭɩɥɟɧɢɹ ɷɦɛɪɢɨɧ ɫɜɟɬɥɟɟɬ, ɢ ɜ ɹɣɰɚɯ ɩɪɨɫɦɚɬɪɢɜɚɟɬɫɹ 

ɫɮɨɪɦɢɪɨɜɚɧɧɵɣ ɧɚɭɩɥɢɭɫ, ɩɟɪɢɨɞɢɱɟɫɤɢ ɫɨɜɟɪɲɚɸɳɢɣ ɤɪɭɝɨɜɨɟ ɜɪɚɳɟɧɢɟ ɜɧɭɬɪɢ 

ɹɣɰɚ. ɉɟɪɟɞ ɜɵɤɥɟɜɨɦ ɨɛɴɟɦ ɜɧɭɬɪɟɧɧɟɣ ɨɛɨɥɨɱɤɢ ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɩɨ 

ɫɪɚɜɧɟɧɢɸ ɫ ɩɟɪɜɨɧɚɱɚɥɶɧɵɦ ɨɛɴɟɦɨɦ. ɉɨɞ ɞɟɣɫɬɜɢɟɦ ɜɧɭɬɪɟɧɧɟɝɨ ɞɚɜɥɟɧɢɹ ɜ 

ɩɥɨɬɧɨɣ ɧɚɪɭɠɧɨɣ ɨɛɨɥɨɱɤɟ ɨɛɪɚɡɭɟɬɫɹ ɬɪɟɳɢɧɚ, ɱɟɪɟɡ ɤɨɬɨɪɭɸ ɩɨɫɬɟɩɟɧɧɨ ɢɥɢ 

ɜɧɟɡɚɩɧɨ ɩɨɹɜɥɹɟɬɫɹ ɧɚɭɩɥɢɭɫ, ɡɚɤɥɸɱɟɧɧɵɣ ɜ ɬɨɧɤɭɸ ɜɧɭɬɪɟɧɧɸɸ ɨɛɨɥɨɱɤɭ. 

Ɉɛɳɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɵɥɭɩɥɟɧɢɹ ɡɚɜɢɫɢɬ ɤɚɤ ɨɬ ɷɤɨɥɨɝɢɢ ɜɢɞɚ, ɬɚɤ ɢ ɨɬ 

ɬɟɦɩɟɪɚɬɭɪɵ Д53]. 

ɉɨɹɜɥɟɧɢɸ ɤɚɠɞɨɣ ɩɨɫɥɟɞɭɸɳɟɣ ɫɬɚɞɢɢ ɩɨɫɬɷɦɛɪɢɨɧɚɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ 

ɤɨɩɟɩɨɞ (ɨɬ ɩɟɪɜɨɣ ɧɚɭɩɥɢɚɥɶɧɨɣ ɞɨ ɲɟɫɬɨɣ, ɜɡɪɨɫɥɨɣ) ɩɪɟɞɲɟɫɬɜɭɟɬ ɥɢɧɶɤɚ 

ɩɪɟɞɵɞɭɳɟɣ. Ʌɢɧɶɤɚ ɹɜɥɹɟɬɫɹ ɫɥɨɠɧɵɦ, ɧɨ ɨɱɟɧɶ ɛɵɫɬɪɵɦ (ɧɟɫɤɨɥɶɤɨ ɫɟɤɭɧɞ) 

ɩɪɨɰɟɫɫɨɦ, ɧɚɱɢɧɚɸɳɢɦɫɹ ɫ ɪɚɡɪɵɜɚ ɲɤɭɪɤɢ ɜ ɡɚɬɵɥɨɱɧɨɣ ɱɚɫɬɢ ɬɟɥɚ, ɢ 

ɡɚɤɚɧɱɢɜɚɸɳɢɦɫɹ ɚɤɬɢɜɧɵɦ ɨɫɜɨɛɨɠɞɟɧɢɟɦ ɠɢɜɨɬɧɨɝɨ ɨɬ ɫɬɚɪɨɣ ɲɤɭɪɤɢ. 

Ɂɚɞɟɪɠɤɚ ɥɢɧɶɤɢ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɛɵɬɶ ɫɜɹɡɚɧɚ ɫ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦɢ ɭɫɥɨɜɢɹɦɢ, 
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ɩɪɢɜɨɞɢɬ ɤ ɝɢɛɟɥɢ ɪɚɱɤɚ. ɍɜɟɥɢɱɟɧɢɟ ɞɥɢɧɵ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ ɨɛɴɟɦɚ ɪɚɱɤɚ 

ɩɪɨɢɫɯɨɞɢɬ ɜ ɦɨɦɟɧɬ ɥɢɧɶɤɢ ɢ ɜ ɛɥɢɠɚɣɲɢɟ ɞɜɚ ɱɚɫɚ ɞɨ ɩɨɥɧɨɝɨ ɡɚɬɜɟɪɞɟɜɚɧɢɹ 

ɯɢɬɢɧɚ. ɉɨɷɬɨɦɭ ɪɨɫɬ ɤɨɩɟɩɨɞ ɩɪɨɢɫɯɨɞɢɬ ɫɬɭɩɟɧɱɚɬɨ ɜ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ ɩɟɪɢɨɞɵ 

ɥɢɧɶɤɢ, ɩɪɟɪɵɜɚɟɦɵɟ ɞɥɢɬɟɥɶɧɵɦɢ ɩɟɪɢɨɞɚɦɢ ɩɪɟɤɪɚɳɟɧɢɹ ɪɨɫɬɚ Д52, 56]. 

ɒɟɫɬɶ ɧɚɭɩɥɢɚɥɶɧɵɯ ɫɬɚɞɢɣ ɤɨɩɟɩɨɞ ɨɛɴɟɞɢɧɹɸɬ ɜ ɞɜɟ ɨɫɧɨɜɧɵɟ ɝɪɭɩɩɵ – 

ɨɪɬɨɧɚɭɩɥɢɚɥɶɧɵɟ ɢ ɦɟɬɚɧɚɭɩɥɢɚɥɶɧɵɟ. ɉɟɪɜɵɟ ɞɜɟ ɧɚɭɩɥɢɚɥɶɧɵɟ ɫɬɚɞɢɢ 

(ɨɪɬɨɧɚɭɩɥɢɭɫɵ) ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɫɩɥɨɲɧɵɦ ɨɜɚɥɶɧɵɦ ɬɟɥɨɦ, ɡɚɤɪɵɬɵɦ 

ɰɟɮɚɥɨɬɨɪɚɤɚɥɶɧɵɦ ɳɢɬɨɦ ɢ ɬɪɟɦɹ ɩɪɢɞɚɬɤɚɦɢ: ɨɞɧɨɜɟɬɜɢɫɬɵɦɢ ɩɟɪɜɵɦɢ 

ɚɧɬɟɧɧɚɦɢ (ɚɧɬɟɧɧɭɥɚɦɢ), ɞɜɭɜɟɬɜɢɫɬɵɦɢ ɢɥɢ ɨɞɧɨɜɟɬɜɢɫɬɵɦɢ ɜɬɨɪɵɦɢ ɚɧɬɟɧɧɚɦɢ 

(ɚɧɬɟɧɧɚɦɢ) ɢ ɦɚɧɞɢɛɭɥɚɦɢ. ɉɨɫɥɟɞɭɸɳɢɟ ɱɟɬɵɪɟ ɧɚɭɩɥɢɚɥɶɧɵɟ ɫɬɚɞɢɢ 

(ɦɟɬɚɧɚɭɩɥɢɭɫɵ) ɢɦɟɸɬ ɛɨɥɟɟ ɭɞɥɢɧɟɧɧɨɟ ɬɟɥɨ ɫ ɜɵɫɬɭɩɚɸɳɢɦ ɢɡ-ɩɨɞ 

ɰɟɮɚɥɨɬɨɪɚɤɚɥɶɧɨɝɨ ɳɢɬɚ ɛɪɸɲɤɨɦ (ɚɛɞɨɦɟɧɨɦ). ɑɢɫɥɨ ɤɨɧɟɱɧɨɫɬɟɣ ɢ ɢɯ ɡɚɱɚɬɤɨɜ 

ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɞɨ ɜɨɫɶɦɢ ɩɚɪ Д53, 150].  

ɉɟɪɟɯɨɞ ɨɬ ɲɟɫɬɨɣ ɧɚɭɩɥɢɚɥɶɧɨɣ ɫɬɚɞɢɢ ɤ ɩɟɪɜɨɣ ɤɨɩɟɩɨɞɢɬɧɨɣ ɭ 

ɤɚɥɹɧɨɢɞɧɵɯ ɤɨɩɟɩɨɞ ɫɱɢɬɚɟɬɫɹ ɧɚɢɛɨɥɟɟ ɤɪɢɬɢɱɟɫɤɢɣ, ɬɚɤ ɤɚɤ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ 

ɫɥɨɠɧɵɦ ɦɟɬɚɦɨɪɮɨɡɨɦ – ɩɪɢɨɛɪɟɬɟɧɢɟɦ ɮɨɪɦɵ, ɚɧɚɥɨɝɢɱɧɨɣ ɜɡɪɨɫɥɨɦɭ 

ɨɪɝɚɧɢɡɦɭ. ɉɨɥɨɜɨɣ ɞɢɦɨɪɮɢɡɦ ɭ ɤɨɩɟɩɨɞ ɫɬɚɧɨɜɢɬɫɹ ɡɚɦɟɬɧɵɦ ɫ IV ɤɨɩɟɩɨɞɢɬɧɨɣ 

ɫɬɚɞɢɢ, ɛɭɞɭɳɢɟ ɫɚɦɤɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɤɪɭɩɧɟɟ, ɫ ɛɨɥɶɲɢɦ ɱɢɫɥɨɦ ɬɨɪɚɤɚɥɶɧɵɯ ɢ 

ɚɛɞɨɦɢɧɚɥɶɧɵɯ ɫɟɝɦɟɧɬɨɜ, ɪɚɡɜɢɬɨɣ ɮɨɪɦɨɣ ɩɥɚɜɚɬɟɥɶɧɵɯ ɧɨɝ Д56Ж. ɋɨɨɬɧɨɲɟɧɢɟ 

ɫɚɦɰɨɜ ɢ ɫɚɦɨɤ ɤɨɩɟɩɨɞ ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɩɨɥɨɜɨɡɪɟɥɨɫɬɢ ɜɚɪɶɢɪɭɟɬ, ɱɬɨ ɦɨɠɟɬ ɛɵɬɶ 

ɨɛɭɫɥɨɜɥɟɧɨ ɤɚɤ ɜɥɢɹɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ, ɬɚɤ ɢ ɜɨɡɞɟɣɫɬɜɢɟɦ ɬɪɨɮɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ 

[141, 201]. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɠɢɡɧɢ ɫɚɦɰɨɜ ɨɛɵɱɧɨ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟ, ɱɟɦ 

ɫɚɦɨɤ, ɢ ɢɯ ɛɨɥɟɟ ɪɚɧɧɹɹ ɫɦɟɪɬɧɨɫɬɶ ɜɵɡɵɜɚɟɬ ɢɡɦɟɧɟɧɢɹ ɫɨɨɬɧɨɲɟɧɢɹ ɜ ɫɬɨɪɨɧɭ 

ɩɪɟɨɛɥɚɞɚɧɢɹ ɫɚɦɨɤ Д52, 55]. 

ɇɚ ɪɚɡɜɢɬɢɟ ɢ ɪɚɡɦɧɨɠɟɧɢɟ ɨɫɨɛɟɣ ɤɨɩɟɩɨɞ ɨɤɚɡɵɜɚɸɬ ɜɥɢɹɧɢɟ 

ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɚɛɢɨɬɢɱɟɫɤɢɟ ɢ ɛɢɨɬɢɱɟɫɤɢɟ ɮɚɤɬɨɪɵ, ɨɫɧɨɜɧɵɦɢ ɢɡ ɤɨɬɨɪɵɯ 

ɹɜɥɹɸɬɫɹ ɫɜɟɬɨɜɨɣ ɮɚɤɬɨɪ, ɬɟɦɩɟɪɚɬɭɪɚ, ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ ɢ ɤɚɱɟɫɬɜɟɧɧɵɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɢɬɚɧɢɹ. 
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1.3. ȼɥɢɹɧɢɟ ɨɫɧɨɜɧɵɯ ɚɛɢɨɬɢɱɟɫɤɢɯ ɢ ɛɢɨɬɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ ɧɚ 

ɩɪɨɞɭɤɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɩɟɩɨɞ 

 

Ɍɟɦɩɟɪɚɬɭɪɚ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɜɚɠɧɟɣɲɢɯ ɮɚɤɬɨɪɨɜ, ɨɩɪɟɞɟɥɹɸɳɢɯ 

ɫɤɨɪɨɫɬɶ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ Д37]. ȼɥɢɹɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɩɪɨɞɭɤɰɢɨɧɧɵɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɤɨɨɛɪɚɡɧɵɯ ɩɪɨɹɜɥɹɟɬɫɹ ɱɟɪɟɡ ɢɡɦɟɧɟɧɢɟ ɬɚɤɢɯ ɜɟɥɢɱɢɧ, ɤɚɤ 

ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɹɢɰ, ɫɤɨɪɨɫɬɢ ɪɨɫɬɚ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɠɢɡɧɢ ɨɫɨɛɟɣ, ɫɪɨɤ 

ɧɚɫɬɭɩɥɟɧɢɹ ɩɨɥɨɜɨɡɪɟɥɨɫɬɢ ɢ ɱɢɫɥɨ ɹɢɰ ɜ ɤɥɚɞɤɟ Д33, 37Ж. Ɉɞɧɚɤɨ ɫɥɨɠɧɨɫɬɶ 

ɜɵɹɜɥɟɧɢɹ ɜɥɢɹɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɪɨɫɬ ɢ ɪɚɡɜɢɬɢɟ ɤɨɩɟɩɨɞ ɦɨɠɟɬ ɡɚɤɥɸɱɚɬɶɫɹ ɜ 

ɬɨɦ, ɱɬɨ ɜ ɨɬɞɟɥɶɧɵɟ ɩɟɪɢɨɞɵ ɨɧɬɨɝɟɧɟɡɚ ɠɢɜɨɬɧɵɟ ɩɪɨɹɜɥɹɸɬ ɧɟɨɞɢɧɚɤɨɜɭɸ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ ɬɟɦɩɟɪɚɬɭɪɟ Д7]. 

ȼɨɡɞɟɣɫɬɜɢɟ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɮɚɤɬɨɪɚ ɧɚ ɩɥɨɞɨɜɢɬɨɫɬɶ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢ ɱɟɪɟɡ 

ɟɝɨ ɜɥɢɹɧɢɟ ɧɚ ɪɚɡɦɟɪɵ ɬɟɥɚ, ɬɚɤ ɤɚɤ ɩɥɨɞɨɜɢɬɨɫɬɶ ɠɢɜɨɬɧɵɯ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ 

ɫɜɹɡɚɧɚ ɫ ɪɚɡɦɟɪɚɦɢ ɫɚɦɨɤ, ɩɪɨɞɭɰɢɪɭɸɳɢɯ ɹɣɰɚ. ɉɪɢ ɨɞɧɢɯ ɢ ɬɟɯ ɠɟ ɭɫɥɨɜɢɹɯ 

ɛɨɥɟɟ ɤɪɭɩɧɵɟ ɫɚɦɤɢ, ɫɨɞɟɪɠɚɳɢɟ ɛɨɥɶɲɟ ɥɢɩɢɞɨɜ, ɤɚɤ ɩɪɚɜɢɥɨ, ɢɦɟɸɬ ɛɨɥɶɲɟɟ 

ɱɢɫɥɨ ɹɢɰ ɜ ɤɥɚɞɤɟ, ɬ.ɟ. ɨɛɥɚɞɚɸɬ ɛɨɥɟɟ ɜɵɫɨɤɢɦ ɪɟɩɪɨɞɭɤɬɢɜɧɵɦ ɩɨɬɟɧɰɢɚɥɨɦ ɩɨ 

ɫɪɚɜɧɟɧɢɸ ɫ ɛɨɥɟɟ ɦɟɥɤɢɦɢ ɨɫɨɛɹɦɢ [7, 127Ж. Ⱦɚɧɧɚɹ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ ɹɜɥɹɟɬɫɹ 

ɨɛɳɟɣ ɞɥɹ ɦɧɨɝɢɯ ɜɢɞɨɜ ɩɥɚɧɤɬɨɧɧɵɯ ɤɨɩɟɩɨɞ, ɧɚɩɪɢɦɟɪ, ɭ Acartia tonsa ɢ Calanus 

finmarchicus, ɞɥɹ ɤɨɬɨɪɵɯ ɛɵɥɚ ɜɵɹɜɥɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɩɥɨɞɨɜɢɬɨɫɬɢ ɨɬ ɪɚɡɦɟɪɨɜ 

ɬɟɥɚ Д110, 139, 153, 171, 176]. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɩɟɪɢɨɞ ɪɟɩɪɨɞɭɤɰɢɢ ɨɛɵɱɧɨ ɛɨɥɟɟ 

ɩɪɨɞɨɥɠɢɬɟɥɟɧ ɭ ɦɟɥɤɢɯ ɜɢɞɨɜ ɦɨɪɫɤɢɯ ɤɨɩɟɩɨɞ. Ɍɟɦ ɫɚɦɵɦ ɦɟɥɤɢɟ ɪɚɱɤɢ 

ɭɜɟɥɢɱɢɜɚɸɬ ɨɛɳɟɟ ɱɢɫɥɨ ɩɪɨɢɡɜɨɞɢɦɵɯ ɩɨɬɨɦɤɨɜ ɢ ɪɚɫɩɪɟɞɟɥɹɸɬ ɪɢɫɤɢ ɜɨ 

ɜɪɟɦɟɧɢ Д171, 176]. 

Ⱦɥɹ ɤɚɥɹɧɨɢɞɧɵɯ ɤɨɩɟɩɨɞ ɪɚɡɦɟɪ ɠɢɜɨɬɧɨɝɨ ɹɜɥɹɟɬɫɹ ɨɛɪɚɬɧɨɣ ɮɭɧɤɰɢɟɣ 

ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢɯ ɦɟɫɬɚ ɨɛɢɬɚɧɢɹ. Ʉɪɢɜɵɟ Ɇɚɤ-Ʌɚɪɟɧɚ, ɫɜɹɡɢ ɪɚɡɦɟɪɚ ɤɥɚɞɤɢ 

ɢ ɞɥɢɧɵ ɬɟɥɚ ɤɨɩɟɩɨɞ ɢ ɩɨɫɥɟɞɧɟɣ ɜɟɥɢɱɢɧɵ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɯɚɪɚɤɬɟɪɢɡɭɸɬ 

ɡɚɜɢɫɢɦɨɫɬɶ ɩɥɨɞɨɜɢɬɨɫɬɢ ɤɨɩɟɩɨɞ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ, ɤɨɬɨɪɭɸ ɫɱɢɬɚɸɬ ɨɞɧɨɣ ɢɡ 

ɝɥɚɜɧɵɯ ɮɚɤɬɨɪɨɜ, ɜɥɢɹɸɳɢɦ ɧɚ ɩɥɨɞɨɜɢɬɨɫɬɶ Д7, 37, 147]. 

ȼɥɢɹɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɩɪɨɞɭɤɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɩɟɩɨɞ 

ɩɪɨɹɜɥɹɟɬɫɹ ɬɚɤɠɟ ɱɟɪɟɡ ɢɡɦɟɧɟɧɢɟ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɷɦɛɪɢɨɧɚɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ, 
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ɩɪɢɱɟɦ ɬɟɦɩɟɪɚɬɭɪɚ, ɩɪɢ ɤɨɬɨɪɨɣ ɩɪɨɢɫɯɨɞɢɥɨ ɷɦɛɪɢɨɧɚɥɶɧɨɟ ɪɚɡɜɢɬɢɟ, ɜɥɢɹɟɬ ɢ ɧɚ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɫɬɷɦɛɪɢɨɧɚɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ. ȿɫɥɢ ɷɦɛɪɢɨɧɚɥɶɧɨɟ ɪɚɡɜɢɬɢɟ 

ɩɪɨɬɟɤɚɥɨ ɩɪɢ ɛɨɥɟɟ ɧɢɡɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ, ɱɟɦ ɩɨɫɬɷɦɛɪɢɨɧɚɥɶɧɨɟ, ɬɨ ɫɪɨɤɢ 

ɩɨɫɥɟɞɧɟɝɨ ɭɞɥɢɧɹɸɬɫɹ, ɚ ɟɫɥɢ ɩɪɢ ɛɨɥɟɟ ɜɵɫɨɤɨɣ, ɬɨ ɭɤɨɪɚɱɢɜɚɸɬɫɹ Д7, 16, 204]. 

ɉɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɬɚɤɠɟ ɫɩɨɫɨɛɫɬɜɭɟɬ ɭɜɟɥɢɱɟɧɢɸ ɱɢɫɥɚ ɹɢɰ ɜ ɤɥɚɞɤɟ, 

ɩɪɨɞɭɰɢɪɭɟɦɵɯ ɫɚɦɤɨɣ, ɧɨ ɬɨɥɶɤɨ ɞɨ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɭɪɨɜɧɹ, ɡɚ ɩɪɟɞɟɥɚɦɢ ɤɨɬɨɪɨɝɨ 

ɞɚɥɶɧɟɣɲɟɟ ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɫɧɢɠɟɧɢɸ ɱɢɫɥɚ 

ɩɪɨɞɭɰɢɪɭɟɦɵɯ ɹɢɰ [128, 129]. 

Ɍɟɦɩɟɪɚɬɭɪɧɵɟ ɭɫɥɨɜɢɹ ɨɤɚɡɵɜɚɸɬ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɢɡɦɟɧɱɢɜɨɫɬɶ 

ɞɥɢɧɵ ɬɟɥɚ ɤɨɩɟɩɨɞ ɜ ɩɟɪɢɨɞ ɢɯ ɪɚɡɜɢɬɢɹ: ɨɫɨɛɢ ɢɡ ɫɨɫɬɚɜɚ ɝɟɧɟɪɚɰɢɣ, 

ɪɚɡɜɢɜɚɸɳɢɯɫɹ ɩɪɢ ɧɢɡɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɞɵ, ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɛɨɥɶɲɢɦɢ 

ɫɪɟɞɧɢɦɢ ɪɚɡɦɟɪɚɦɢ ɬɟɥɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɨɫɨɛɹɦɢ, ɪɚɡɜɢɜɚɸɳɢɦɢɫɹ ɩɪɢ ɛɨɥɟɟ 

ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ Д7]. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɦɨɠɟɬ ɫɭɳɟɫɬɜɟɧɧɨ 

ɦɟɧɹɬɶɫɹ ɢ ɜɪɟɦɹ ɪɚɡɜɢɬɢɹ ɤɚɠɞɨɣ ɨɬɞɟɥɶɧɨɣ ɫɬɚɞɢɢ ɤɨɩɟɩɨɞ Д196Ж. ɍɫɤɨɪɟɧɢɟ 

ɪɚɡɜɢɬɢɹ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɝɪɚɧɢɰɚɯ ɬɨɥɟɪɚɧɬɧɨɫɬɢ, ɫɜɨɣɫɬɜɟɧɧɵɯ 

ɞɚɧɧɨɦɭ ɜɢɞɭ, ɫɜɹɡɚɧɨ ɫɨ ɫɬɪɨɝɨɣ ɡɚɜɢɫɢɦɨɫɬɶɸ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɦɟɬɚɛɨɥɢɡɦɚ ɨɬ 

ɬɟɦɩɟɪɚɬɭɪɵ Д19, 33].  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɬɟɦɩɟɪɚɬɭɪɚ ɜɥɢɹɟɬ ɧɚ ɬɚɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, 

ɨɛɭɫɥɚɜɥɢɜɚɸɳɢɟ ɫɤɨɪɨɫɬɶ ɪɨɫɬɚ ɩɨɩɭɥɹɰɢɢ, ɤɚɤ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 

ɷɦɛɪɢɨɧɚɥɶɧɨɝɨ ɢ ɩɨɫɬ-ɷɦɛɪɢɨɧɚɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ, ɫɤɨɪɨɫɬɶ ɪɨɫɬɚ ɤɨɩɟɩɨɞ, 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɢɯ ɠɢɡɧɢ, ɜɵɠɢɜɚɟɦɨɫɬɶ ɨɫɨɛɟɣ, ɜɟɥɢɱɢɧɭ ɤɥɚɞɤɢ. Ɉɞɧɚɤɨ 

ɜɥɢɹɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɟ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɟɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɦ ɜɨɡɞɟɣɫɬɜɢɟɦ ɧɚ 

ɠɢɜɵɟ ɨɪɝɚɧɢɡɦɵ, ɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɢ ɤɨɫɜɟɧɧɨ, ɱɟɪɟɡ ɞɪɭɝɢɟ ɮɚɤɬɨɪɵ (ɧɚɩɪɢɦɟɪ, 

ɱɟɪɟɡ ɢɡɦɟɧɟɧɢɟ ɪɟɚɤɰɢɢ ɤɨɩɟɩɨɞ ɧɚ ɬɪɨɮɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ). 

ɉɨ ɬɢɩɭ ɩɢɬɚɧɢɹ ɪɚɤɨɨɛɪɚɡɧɵɯ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɱɟɬɵɪɟ ɨɫɧɨɜɧɵɟ ɝɪɭɩɩɵ: 

ɮɢɥɶɬɪɚɬɨɪɵ, ɩɨɬɪɟɛɢɬɟɥɢ ɤɪɭɩɧɵɯ ɪɚɡɥɚɝɚɸɳɢɯɫɹ ɨɪɝɚɧɢɱɟɫɤɢɯ ɨɫɬɚɬɤɨɜ, 

ɯɢɳɧɢɤɢ ɢ ɩɚɪɚɡɢɬɵ Д45]. Ȼɨɥɶɲɢɧɫɬɜɨ ɜɟɫɥɨɧɨɝɢɯ ɪɚɱɤɨɜ ɭɫɥɨɜɧɨ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɤ 

ɮɢɥɶɬɪɚɬɨɪɚɦ [44], ɤɨɬɨɪɵɟ ɞɨɛɵɜɚɸɬ ɫɟɛɟ ɩɢɳɭ, ɩɪɨɩɭɫɤɚɹ ɜɨɞɭ, ɫɨɞɟɪɠɚɳɭɸ 

ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɢɟ ɨɞɧɨɤɥɟɬɨɱɧɵɟ ɜɨɞɨɪɨɫɥɢ, ɱɟɪɟɡ ɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɚɩɩɚɪɚɬ 
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(ɫɢɥɶɧɨ ɨɩɭɲɟɧɧɵɟ ɪɨɬɨɜɵɟ ɩɪɢɞɚɬɤɢ) ɢ C. aquaedulcis ɹɜɥɹɟɬɫɹ ɬɢɩɢɱɧɵɦ 

ɩɪɟɞɫɬɚɜɢɬɟɥɟɦ ɞɚɧɧɨɣ ɝɪɭɩɩɵ ɠɢɜɨɬɧɵɯ [111]. 

Ɉɫɧɨɜɧɵɦɢ ɤɨɥɢɱɟɫɬɜɟɧɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɩɪɨɰɟɫɫɚ ɩɨɬɪɟɛɥɟɧɢɹ ɩɢɳɢ 

ɮɢɥɶɬɪɚɬɨɪɚɦɢ ɹɜɥɹɟɬɫɹ ɫɤɨɪɨɫɬɶ ɮɢɥɶɬɪɚɰɢɢ ɢ ɫɤɨɪɨɫɬɶ ɩɢɬɚɧɢɹ (ɫɤɨɪɨɫɬɶ 

ɩɨɬɪɟɛɥɟɧɢɹ ɩɢɳɢ, ɢɥɢ ɪɚɰɢɨɧ). ɉɨɞ ɫɤɨɪɨɫɬɶɸ ɮɢɥɶɬɪɚɰɢɢ, ɹɜɥɹɸɳɟɣɫɹ ɭɫɥɨɜɧɨɣ 

ɜɟɥɢɱɢɧɨɣ, ɩɨɧɢɦɚɟɬɫɹ ɨɛɴɟɦ ɜɨɞɵ, ɢɡ ɤɨɬɨɪɨɝɨ ɠɢɜɨɬɧɨɟ ɫɨɛɪɚɥɨ ɩɢɳɭ ɜ ɟɞɢɧɢɰɭ 

ɜɪɟɦɟɧɢ ɩɪɢ ɞɚɧɧɵɯ ɭɫɥɨɜɢɹɯ, ɚ ɩɨɞ ɫɤɨɪɨɫɬɶɸ ɩɢɬɚɧɢɹ – ɤɨɥɢɱɟɫɬɜɨ ɩɢɳɢ, 

ɩɨɬɪɟɛɥɟɧɧɨɟ ɠɢɜɨɬɧɵɦ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ ɜ ɪɚɫɱɟɬɟ ɧɚ ɟɞɢɧɢɰɭ ɜɟɫɚ ɬɟɥɚ 

ɠɢɜɨɬɧɵɯ Д44, 62]. ɇɚɢɛɨɥɟɟ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɫɤɨɪɨɫɬɶ ɮɢɥɶɬɪɚɰɢɢ ɢ 

ɪɚɰɢɨɧ ɪɚɤɨɨɛɪɚɡɧɵɯ ɨɤɚɡɵɜɚɟɬ ɤɨɧɰɟɧɬɪɚɰɢɹ ɩɢɳɢ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ 

ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɩɢɬɚɧɢɹ ɧɚɛɥɸɞɚɟɬɫɹ ɩɪɢ ɧɢɡɤɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ 

ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ ɜ ɫɪɟɞɟ Д37], ɚ ɜɨɡɪɚɫɬɚɧɢɟ ɪɚɰɢɨɧɚ ɩɪɨɢɫɯɨɞɢɬ ɫ ɭɜɟɥɢɱɟɧɢɟɦ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɢɳɢ ɞɨ ɧɟɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɟɧɧɨɣ ɤɪɢɬɢɱɟɫɤɨɣ ɜɟɥɢɱɢɧɵ Д18], ɩɨɫɥɟ 

ɞɨɫɬɢɠɟɧɢɹ ɤɨɬɨɪɨɣ ɪɚɰɢɨɧ ɨɫɬɚɟɬɫɹ ɩɨɫɬɨɹɧɧɵɦ. ɋɱɢɬɚɟɬɫɹ, ɱɬɨ ɩɨɫɬɨɹɧɫɬɜɨ 

ɪɚɰɢɨɧɚ ɜ ɭɫɥɨɜɢɹɯ ɜɵɲɟ ɤɪɢɬɢɱɟɫɤɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɭ ɜɟɫɥɨɧɨɝɢɯ ɪɚɤɨɨɛɪɚɡɧɵɯ 

ɞɨɫɬɢɝɚɟɬɫɹ ɛɥɚɝɨɞɚɪɹ ɧɟ ɩɨɫɬɨɹɧɧɨɣ, ɚ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɮɢɥɶɬɪɚɰɢɢ ɜɨɞɵ, 

ɧɚɯɨɞɹɳɟɣɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɯ ɩɢɳɟɜɵɦɢ ɩɨɬɪɟɛɧɨɫɬɹɦɢ Д37]. 

ȼ ɫɨɫɬɚɜɟ ɩɢɳɢ ɭ ɩɢɬɚɸɳɢɯɫɹ ɮɢɬɨɩɥɚɧɤɬɨɧɨɦ ɦɨɪɫɤɢɯ ɩɥɚɧɤɬɨɧɧɵɯ 

ɪɚɤɨɨɛɪɚɡɧɵɯ ɧɚɫɱɢɬɵɜɚɸɬ ɛɨɥɟɟ ɫɬɚ ɜɢɞɨɜ ɮɢɬɨɩɥɚɧɤɬɨɧɚ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ 

ɞɨɦɢɧɢɪɭɸɬ ɞɢɚɬɨɦɨɜɵɟ ɢ ɩɚɧɰɢɪɧɵɟ ɠɝɭɬɢɤɨɜɵɟ ɜɨɞɨɪɨɫɥɟɣ Д25], ɢ ɪɚɡɦɟɪɧɵɣ 

ɞɢɚɩɚɡɨɧ ɩɢɳɟɜɵɯ ɱɚɫɬɢɰ, ɤɨɬɨɪɵɦɢ ɩɢɬɚɸɬɫɹ ɪɚɡɧɵɟ ɜɢɞɵ ɩɥɚɧɤɬɨɧɧɵɯ 

ɪɚɤɨɨɛɪɚɡɧɵɯ ɞɨɫɬɚɬɨɱɧɨ ɜɟɥɢɤ [7, 25, 124Ж. ɇɢɠɧɢɟ ɩɪɟɞɟɥɵ ɪɚɡɦɟɪɨɜ ɩɢɳɢ ɭ ɜɫɟɯ 

ɜɢɞɨɜ ɤɨɩɟɩɨɞ – 1 – 4 ɦɤɦ, ɜɟɪɯɧɢɟ ɩɪɟɞɟɥɵ  ɡɚɜɢɫɹɬ ɨɬ ɪɚɡɦɟɪɨɜ ɪɚɤɨɨɛɪɚɡɧɵɯ, ɢ 

ɦɨɝɭɬ ɞɨɫɬɢɝɚɬɶ 1 ɦɦ ɛɥɚɝɨɞɚɪɹ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ ɩɢɳɟɜɵɯ ɱɚɫɬɢɰ ɜ 

ɲɢɪɨɤɨɦ ɪɚɡɦɟɪɧɨɦ ɫɩɟɤɬɪɟ Д84, 111], ɩɨɷɬɨɦɭ ɧɟɤɨɬɨɪɵɟ ɜɢɞɵ ɤɨɩɟɩɨɞ, ɜ ɢɯ ɱɢɫɥɟ 

C. aquaedulcis, ɜɤɥɸɱɚɸɬ ɜ ɫɩɟɤɬɪ ɩɢɬɚɧɢɹ ɪɚɡɧɨɪɚɡɦɟɪɧɵɟ ɢ ɪɚɡɧɨɨɛɪɚɡɧɵɟ 

ɩɢɳɟɜɵɟ ɨɛɴɟɤɬɵ ɨɬ ɩɢɤɨɩɥɚɧɤɬɨɧɚ ɞɨ ɦɢɤɪɨɩɥɚɧɤɬɨɧɚ [111], ɢ ɛɥɚɝɨɞɚɪɹ ɷɬɨɦɭ 

ɦɨɝɭɬ ɞɨɦɢɧɢɪɨɜɚɬɶ ɜ ɡɨɨɩɥɚɧɤɬɨɧɧɨɦ ɫɨɨɛɳɟɫɬɜɟ ɜ ɬɟɱɟɧɢɟ ɜɟɫɟɧɧɟɟ-ɥɟɬɧɟɝɨ 

ɩɟɪɢɨɞɚ ɞɚɠɟ ɩɪɢ  ɧɢɡɤɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɢɳɟɜɵɯ ɱɚɫɬɢɰ. ɇɚɪɹɞɭ ɫ ɜɨɞɨɪɨɫɥɹɦɢ ɜ 

ɩɢɬɚɧɢɟ ɧɟɤɨɬɨɪɵɯ ɩɥɚɧɤɬɨɧɧɵɯ ɪɚɤɨɨɛɪɚɡɧɵɯ ɜɯɨɞɹɬ ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɛɚɤɬɟɪɢɣ, 
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ɤɨɬɨɪɵɯ ɨɧɢ ɦɨɝɭɬ ɩɨɬɪɟɛɥɹɬɶ ɜ ɫɨɫɬɨɹɧɢɢ ɚɝɪɟɝɚɬɨɜ, ɮɨɪɦɢɪɭɸɳɢɯɫɹ ɜɨɤɪɭɝ 

ɞɟɬɪɢɬɧɵɯ ɱɚɫɬɢɰ [83], ɧɨ ɬɚɤ ɤɚɤ ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɝɨ ɩɢɬɚɧɢɹ ɛɚɤɬɟɪɢɨɩɥɚɧɤɬɨɧɨɦ 

ɧɟɨɛɯɨɞɢɦɚ ɨɱɟɧɶ ɜɵɫɨɤɚɹ ɟɝɨ ɤɨɧɰɟɧɬɪɚɰɢɹ, ɨɧ ɫɱɢɬɚɟɬɫɹ ɧɟɚɞɟɤɜɚɬɧɵɦ ɞɥɹ 

ɩɢɬɚɧɢɹ ɜɫɟɯ ɫɬɚɞɢɣ ɤɨɩɟɩɨɞ [7Ж. ɇɚɩɪɢɦɟɪ, ɫɱɢɬɚɟɬɫɹ, ɱɬɨ C. aquaedulcis ɧɢ ɧɚ 

ɨɞɧɨɣ ɫɬɚɞɢɢ ɪɚɡɜɢɬɢɹ ɧɟ ɩɢɬɚɟɬɫɹ ɛɚɤɬɟɪɢɨɩɥɚɧɤɬɨɧɨɦ Д111]. Ⱦɪɭɝɨɣ ɢɫɫɥɟɞɭɟɦɵɣ 

ɧɚɦɢ ɜɢɞ – A. salinus ɫɱɢɬɚɸɬ ɨɛɵɱɧɨ ɬɢɩɢɱɧɵɦ ɩɪɟɞɫɬɚɜɢɬɟɥɟɦ "ɤɨɩɟɩɨɞ-

ɮɢɥɶɬɪɚɬɨɪɨɜ" [64], ɧɨ ɟɝɨ ɜɡɪɨɫɥɵɟ ɨɫɨɛɢ ɫɩɨɫɨɛɧɵ ɩɨɬɪɟɛɥɹɬɶ ɦɟɥɤɢɟ ɜɢɞɵ 

ɡɨɨɩɥɚɧɤɬɨɧɚ (ɧɚɩɪɢɦɟɪ, ɤɨɥɨɜɪɚɬɨɤ) [180; ɫɨɛɫɬɜ. ɞɚɧɧɵɟЖ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ 

A. salinus ɯɚɪɚɤɬɟɪɟɧ ɫɦɟɲɚɧɧɵɣ ɬɢɩ ɩɢɬɚɧɢɹ, ɤɚɤ "ɮɢɥɶɬɪɚɬɨɪɚ", ɬɚɤ ɢ ɯɢɳɧɢɤɚ, ɜ 

ɨɬɥɢɱɢɟ ɨɬ C. aquaedulcis, ɤɨɬɨɪɨɝɨ ɨɬɧɨɫɹɬ ɤ ɨɛɥɢɝɚɬɧɵɦ ɮɢɥɶɬɪɚɬɨɪɚɦ.  

ɂɡɜɟɫɬɧɨ, ɱɬɨ ɬɪɨɮɢɱɟɫɤɢɣ ɮɚɤɬɨɪ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨ ɪɟɝɭɥɢɪɭɟɬ ɪɨɫɬ ɢ 

ɪɚɡɦɧɨɠɟɧɢɟ ɤɨɩɟɩɨɞ Д126, 177]. ɋ ɪɚɡɦɟɪɨɦ ɨɫɨɛɟɣ ɬɚɤɠɟ ɫɜɹɡɚɧɵ ɢ ɫɬɪɚɬɟɝɢɢ 

ɩɢɬɚɧɢɹ, ɪɚɡɦɧɨɠɟɧɢɹ ɢ ɡɚɳɢɬɵ ɨɬ ɯɢɳɧɢɤɨɜ, ɬ.ɟ. ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɪɚɡɦɟɪɚ 

ɩɨɬɪɟɛɢɬɟɥɹ ɪɚɫɬɟɬ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɡɦɟɪ ɞɨɫɬɭɩɧɵɯ ɟɦɭ ɠɟɪɬɜ Д73Ж. ɂɡɜɟɫɬɧɨ, ɱɬɨ 

ɜ ɪɚɰɢɨɧɟ ɤɪɭɩɧɵɯ ɤɨɩɟɩɨɞ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɞɨɥɹ ɤɪɭɩɧɨɣ ɞɨɛɵɱɢ, ɯɨɬɹ ɫɨɯɪɚɧɹɟɬɫɹ 

ɫɩɨɫɨɛɧɨɫɬɶ ɩɨɬɪɟɛɥɹɬɶ ɢ ɦɟɥɤɢɟ ɱɚɫɬɢɰɵ, ɩɨɷɬɨɦɭ ɪɚɡɦɟɪɧɵɣ ɞɢɚɩɚɡɨɧ ɩɢɳɟɜɵɯ 

ɱɚɫɬɢɰ ɭ ɤɪɭɩɧɵɯ ɪɚɱɤɨɜ ɲɢɪɟ. ɇɨ ɤɨɧɰɟɧɬɪɚɰɢɹ ɩɢɳɢ, ɩɪɢ ɤɨɬɨɪɨɣ ɩɪɨɢɫɯɨɞɢɬ 

ɧɚɫɵɳɟɧɢɟ, ɞɥɹ ɧɢɯ ɨɛɵɱɧɨ ɜɵɲɟ, ɱɟɦ ɞɥɹ ɦɟɥɤɢɯ ɪɚɱɤɨɜ Д155Ж, ɩɨɷɬɨɦɭ ɩɪɢ 

ɧɢɡɤɢɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɩɢɳɢ ɦɟɥɤɢɟ ɪɚɱɤɢ ɩɨɥɭɱɚɸɬ ɩɪɟɢɦɭɳɟɫɬɜɨ.  

Ɉɛɢɥɢɟ ɮɢɬɨɩɥɚɧɤɬɨɧɚ ɜɵɡɵɜɚɟɬ ɢɧɬɟɧɫɢɜɧɭɸ ɹɣɰɟɤɥɚɞɤɭ ɭ 

ɪɚɫɬɢɬɟɥɶɧɨɹɞɧɵɯ ɤɨɩɟɩɨɞ, ɢ ɨɬɞɟɥɶɧɵɟ ɜɢɞɵ ɜɨɞɨɪɨɫɥɟɣ ɦɨɝɭɬ ɡɧɚɱɢɬɟɥɶɧɨ 

ɫɬɢɦɭɥɢɪɨɜɚɬɶ ɪɚɡɦɧɨɠɟɧɢɟ; ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɨɪɦɚ ɩɪɨɢɫɯɨɞɢɬ ɢ 

ɭɜɟɥɢɱɟɧɢɟ ɩɥɨɞɨɜɢɬɨɫɬɢ ɤɨɩɟɩɨɞ Д7, 92], ɧɨ ɞɚɠɟ ɜ ɨɩɬɢɦɚɥɶɧɵɯ ɬɪɨɮɢɱɟɫɤɢɯ 

ɭɫɥɨɜɢɹɯ ɩɥɨɞɨɜɢɬɨɫɬɶ ɢ ɱɚɫɬɨɬɚ ɩɪɨɞɭɰɢɪɨɜɚɧɢɹ ɹɢɰ ɦɟɧɹɸɬɫɹ ɜ ɬɟɱɟɧɢɟ ɠɢɡɧɢ 

ɨɫɨɛɢ. ɇɚɪɭɲɟɧɢɟ ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɜɟɥɢɱɢɧɵ ɤɥɚɞɤɢ ɫ ɪɚɡɦɟɪɨɦ ɬɟɥɚ 

ɫɚɦɨɤ ɪɚɡɧɵɯ ɜɢɞɨɜ ɤɚɥɚɧɢɞ, ɩɨ ɦɧɟɧɢɸ ɧɟɤɨɬɨɪɵɯ ɚɜɬɨɪɨɜ, ɦɨɠɟɬ 

ɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɬɶ ɨɛ ɭɯɭɞɲɟɧɢɢ ɬɪɨɮɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ Д52, 56, 197]. 

ɍɪɨɜɟɧɶ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɢɳɟɣ ɜɥɢɹɟɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɬɟɦɩ 

ɩɪɨɞɭɰɢɪɨɜɚɧɢɹ ɪɚɤɨɨɛɪɚɡɧɵɦɢ ɤɥɚɞɨɤ ɢ ɧɚ ɱɢɫɥɨ ɹɢɰ ɜ ɨɞɧɨɣ ɤɥɚɞɤɟ Д52, 56]. 

Ɂɚɜɢɫɢɦɨɫɬɶ ɩɥɨɞɨɜɢɬɨɫɬɢ ɨɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɢɳɢ ɨɛɵɱɧɨ ɚɫɢɦɩɬɨɬɢɱɟɫɤɚɹ, ɬɚɤ ɤɚɤ 
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ɩɪɢ ɧɟɤɨɬɨɪɨɣ ɦɢɧɢɦɚɥɶɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɢɳɢ ɨɬɤɥɚɞɤɚ ɹɢɰ ɧɟ ɩɪɨɢɫɯɨɞɢɬ, ɚ ɩɪɢ 

ɦɚɤɫɢɦɚɥɶɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɞɚɠɟ ɦɨɠɟɬ ɩɪɨɢɡɨɣɬɢ ɩɨɧɢɠɟɧɢɟ ɩɥɨɞɨɜɢɬɨɫɬɢ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢ ɬɟɦɩɟɪɚɬɭɪɚ, ɢ ɬɪɨɮɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɢɝɪɚɸɬ ɫɭɳɟɫɬɜɟɧɧɭɸ 

ɪɨɥɶ ɩɪɢ ɪɚɡɦɧɨɠɟɧɢɢ ɢ ɪɚɡɜɢɬɢɢ ɤɨɩɟɩɨɞ. ɂɡɭɱɟɧɢɟ ɜ ɟɞɢɧɨɦ ɤɨɦɩɥɟɤɫɟ ɩɢɬɚɧɢɹ, 

ɪɚɡɜɢɬɢɹ, ɜɵɠɢɜɚɟɦɨɫɬɢ, ɩɥɨɞɨɜɢɬɨɫɬɢ ɢ ɞɪɭɝɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢɫɫɥɟɞɭɟɦɵɯ ɧɚɦɢ 

ɜɢɞɨɜ ɤɨɩɟɩɨɞ ɩɨɡɜɨɥɢɬ ɞɚɬɶ ɨɛɴɟɤɬɢɜɧɭɸ ɤɚɪɬɢɧɭ ɜɥɢɹɧɢɹ ɬɪɨɮɢɱɟɫɤɢɯ ɢ 

ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɭɫɥɨɜɢɣ ɧɚ ɢɯ ɩɪɨɞɭɤɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ.  

 

1.4. Ɉɛɳɢɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨ ɩɪɨɞɭɤɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɤɨɩɟɩɨɞ 

 

ɋɨɜɪɟɦɟɧɧɨɟ ɩɨɧɢɦɚɧɢɟ ɬɟɪɦɢɧɚ «ɩɪɨɞɭɤɰɢɹ» ɛɟɪɟɬ ɫɜɨɟ ɧɚɱɚɥɨ ɨɬ 

ɤɥɚɫɫɢɱɟɫɤɢɯ ɪɚɛɨɬ Ɍɢɧɟɦɚɧɧ, 1931, Ȼɪɨɰɤɨɣ ɢ Ɂɟɧɤɟɜɢɱ, 1936, ɂɜɥɟɜɚ, 1945, 

ȼɢɧɛɟɪɝɚ, 1968 [37]. ɉɨ [37] «ɉɪɨɞɭɤɰɢɹ ɜɢɞɨɜɨɣ ɩɨɩɭɥɹɰɢɢ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ 

ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɩɪɢɪɨɫɬɨɜ ɨɫɨɛɟɣ, ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ ɩɨɩɭɥɹɰɢɢ, ɜɤɥɸɱɚɹ ɩɪɢɪɨɫɬ 

ɩɨɥɨɜɵɯ ɩɪɨɞɭɤɬɨɜ ɢ ɞɪɭɝɢɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɨɛɪɚɡɨɜɚɧɢɣ, ɤɨɬɨɪɵɟ ɡɚ 

ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɟ ɜɪɟɦɹ ɨɬɞɟɥɢɥɢɫɶ ɨɬ ɬɟɥɚ ɨɫɨɛɢ. ɉɨɷɬɨɦɭ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

ɜɟɥɢɱɢɧ ɩɪɨɞɭɤɰɢɢ ɧɭɠɧɵ ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ ɞɚɧɧɵɟ ɩɨ ɪɨɫɬɭ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ 

ɪɚɡɜɢɬɢɹ ɨɬɞɟɥɶɧɵɯ ɫɬɚɞɢɣ, ɩɥɨɞɨɜɢɬɨɫɬɢ, ɚ ɬɚɤɠɟ ɫɜɟɞɟɧɢɹ ɨ ɡɚɜɢɫɢɦɨɫɬɢ ɷɬɢɯ 

ɜɟɥɢɱɢɧ ɨɬ ɭɫɥɨɜɢɣ ɫɪɟɞɵ». ɋɥɟɞɨɜɚɬɟɥɶɧɨ, «ɩɪɨɞɭɤɰɢɹ ɩɨɩɭɥɹɰɢɢ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ 

ɩɪɨɞɭɤɰɢɢ ɜɫɟɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɟɟ ɨɫɨɛɟɣ. 

ɉɪɨɞɭɤɰɢɹ ɨɫɨɛɢ (P) ɪɚɜɧɚ 

 

P = Ps + Pg + Pm + Pex,      (1.1) 

 

ɝɞɟ Ps – ɩɪɨɞɭɤɰɢɹ ɡɚ ɫɱɟɬ ɭɜɟɥɢɱɟɧɢɹ ɦɚɫɫɵ ɬɟɥɚ, Pg – ɡɚ ɫɱɟɬ ɝɟɧɟɪɚɬɢɜɧɨɝɨ 

ɪɨɫɬɚ, Pex – ɡɚ ɫɱɟɬ ɷɤɡɭɜɢɟɜ ɢ Pm – ɨɬɱɭɠɞɚɟɦɵɯ ɦɟɬɚɛɨɥɢɬɨɜ (ɜ ɪɚɫɱɟɬɚɯ ɷɬɨɣ 

ɜɟɥɢɱɢɧɨɣ ɦɨɠɧɨ ɩɪɟɧɟɛɪɟɱɶ)» [37]. 

Ƚɟɧɟɪɚɬɢɜɧɚɹ ɩɪɨɞɭɤɰɢɹ ɡɚɜɢɫɢɬ ɨɬ ɬɚɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɤɚɤ ɜɟɥɢɱɢɧɚ 

ɤɥɚɞɤɢ, ɢɧɬɟɪɜɚɥɵ ɜɵɦɟɬɚ ɹɢɰ, ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɟɩɪɨɞɭɤɬɢɜɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɫɚɦɤɢ ɢ 

ɫɤɨɪɨɫɬɢ ɪɚɡɦɧɨɠɟɧɢɹ, ɋɨɦɚɬɢɱɟɫɤɚɹ ɩɪɨɞɭɤɰɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɫɤɨɪɨɫɬɢ 
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ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɪɨɫɬɚ ɨɪɝɚɧɢɡɦɨɜ, ɢɡɦɟɧɟɧɢɹ ɟɝɨ ɥɢɧɟɣɧɵɯ ɪɚɡɦɟɪɨɜ, 

ɞɥɢɬɟɥɶɧɨɫɬɢ ɪɚɡɜɢɬɢɹ, ɦɚɫɫɵ ɤɨɩɟɩɨɞ, ɢ ɪɚɡɦɟɪɧɨ-ɜɨɡɪɚɫɬɧɨɣ ɫɬɪɭɤɬɭɪɵ 

ɩɨɩɭɥɹɰɢɢ [17, 56]. 

ɋɨɜɪɟɦɟɧɧɵɟ ɦɟɬɨɞɵ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɨɞɭɤɰɢɢ ɹɜɥɹɸɬɫɹ ɦɨɞɢɮɢɤɚɰɢɟɣ ɢ 

ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟɦ ɦɟɬɨɞɚ ɪɚɫɱɟɬɚ ɩɪɨɞɭɤɰɢɢ, ɜɩɟɪɜɵɟ ɩɪɟɞɥɨɠɟɧɧɵɦ Ȼɨɣɫɟɧ-

ɂɟɧɫɟɧɨɦ [88], ɞɥɹ ɩɨɩɭɥɹɰɢɣ ɛɟɡ ɩɨɫɬɨɹɧɧɨɝɨ ɩɨɩɨɥɧɟɧɢɹ, ɬɨ ɟɫɬɶ ɤɨɝɞɚ 

ɪɚɡɦɧɨɠɟɧɢɟ ɜɨɞɧɵɯ ɠɢɜɨɬɧɵɯ ɩɪɨɢɫɯɨɞɢɬ ɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɪɚɬɤɢɟ ɩɟɪɢɨɞɵ ɢ 

ɡɚɬɟɦ ɧɚɫɬɭɩɚɟɬ ɩɟɪɢɨɞ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɪɨɫɬɚ, ɜɨ ɜɪɟɦɹ ɤɨɬɨɪɨɝɨ ɧɟ ɩɨɹɜɥɹɟɬɫɹ 

ɧɨɜɨɟ ɩɨɤɨɥɟɧɢɟ ɢ ɱɢɫɥɟɧɧɨɫɬɶ ɞɚɧɧɨɝɨ ɩɨɤɨɥɟɧɢɹ ɫɧɢɠɚɟɬɫɹ. ɉɪɨɞɭɤɰɢɹ (P) 

ɨɰɟɧɢɜɚɟɬɫɹ ɤɚɤ ɫɭɦɦɚ ɩɪɢɪɨɫɬɚ ɛɢɨɦɚɫɫɵ ɫ ɤɚɤɨɝɨ-ɬɨ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɦɨɦɟɧɬɚ (B1 – 

B0) ɢ ɛɢɨɦɚɫɫɵ ɷɥɢɦɢɧɢɪɨɜɚɧɧɵɯ ɡɚ ɷɬɨ ɜɪɟɦɹ ɨɫɨɛɟɣ (Bc) [14, 15, 33]: 

 

P = (B1 – B0) + Bc.     (1.2) 

 

ɉɨɞɨɛɧɵɣ ɩɨɞɯɨɞ ɩɪɢɦɟɧɢɦ ɬɨɥɶɤɨ ɤ ɩɨɩɭɥɹɰɢɹɦ ɫ ɱɟɬɤɨ ɜɵɪɚɠɟɧɧɵɦɢ 

ɝɟɧɟɪɚɰɢɹɦɢ, ɩɨɹɜɥɹɸɳɢɦɢɫɹ ɜ ɫɠɚɬɵɟ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɥɢɬɟɥɶɧɨɫɬɶɸ ɫɜɨɟɝɨ 

ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɫɪɨɤɢ Д80Ж. ɉɪɢ ɬɚɤɨɦ ɩɨɞɯɨɞɟ ɧɟ ɭɱɢɬɵɜɚɸɬɫɹ ɨɫɨɛɢ, ɪɨɞɢɜɲɢɟɫɹ 

ɞɨ ɦɨɦɟɧɬɚ ɞɨɫɬɢɠɟɧɢɹ ɩɨɩɭɥɹɰɢɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɱɢɫɥɟɧɧɨɫɬɢ Д8Ж. ɗɬɨɬ ɫɩɨɫɨɛ 

ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɨɞɭɤɰɢɢ ɬɪɭɞɨɟɦɨɤ ɢ ɧɟɞɨɫɬɚɬɨɱɧɨ ɬɨɱɟɧ. ɉɨɷɬɨɦɭ ɞɥɹ ɪɚɫɱɟɬɚ 

ɩɪɨɞɭɤɰɢɢ ɢɫɩɨɥɶɡɭɸɬ ɦɟɬɨɞɵ, ɩɨɡɜɨɥɹɸɳɢɟ ɨɰɟɧɢɜɚɬɶ ɩɪɨɞɭɤɰɢɸ ɧɚ ɨɫɧɨɜɚɧɢɢ 

ɞɚɧɧɵɯ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ Д8, 9]. Ɉɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɬɨɱɧɵɯ ɹɜɥɹɟɬɫɹ 

ɦɟɬɨɞ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɜɵɞɟɥɟɧɢɢ ɨɬɞɟɥɶɧɵɯ ɪɚɡɦɟɪɧɵɯ ɝɪɭɩɩ, ɧɚɩɪɢɦɟɪ ɤɨɩɟɩɨɞ, ɫ 

ɩɨɫɥɟɞɭɸɳɢɦ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɟɦ ɢɯ ɜ ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɪɟɞɟ. ɉɨɦɢɦɨ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɫɩɨɫɨɛɨɜ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɨɞɭɤɰɢɢ ɜɟɫɥɨɧɨɝɢɯ ɪɚɤɨɨɛɪɚɡɧɵɯ 

ɞɨɫɬɚɬɨɱɧɨ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬɫɹ ɪɚɫɱɟɬɧɵɟ ɦɟɬɨɞɵ ɟɟ ɨɰɟɧɤɢ Д16]. ɍɞɟɥɶɧɚɹ 

ɩɪɨɞɭɤɰɢɹ – ɩɪɨɞɭɤɰɢɹ ɡɚ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ ɟɞɢɧɢɰɭ ɫɪɟɞɧɟɣ 

ɛɢɨɦɚɫɫɵ ɩɪɨɞɭɰɢɪɭɸɳɟɣ ɛɢɨɫɢɫɬɟɦɵ [14, 15].  

ɇɚ ɭɞɟɥɶɧɭɸ ɩɪɨɞɭɤɰɢɸ ɨɤɚɡɵɜɚɸɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɩɥɨɬɧɨɫɬɶ 

ɤɭɥɶɬɭɪɵ (ɩɨɩɭɥɹɰɢɢ), ɬɟɦɩɟɪɚɬɭɪɚ, ɤɨɥɢɱɟɫɬɜɨ ɢ ɤɚɱɟɫɬɜɨ ɩɢɳɢ, ɪɚɡɦɟɪɵ 

ɠɢɜɨɬɧɵɯ, ɚ ɬɚɤɠɟ ɜɨɡɪɚɫɬɧɚɹ ɫɬɪɭɤɬɭɪɚ ɩɨɩɭɥɹɰɢɢ Д33, 37]. ɉɪɨɞɭɤɰɢɸ ɨɰɟɧɢɜɚɸɬ 
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ɫ ɪɚɡɧɵɯ ɩɨɡɢɰɢɣ: ɤɢɧɟɬɢɤɢ ɛɢɨɦɚɫɫɵ ɩɨɩɭɥɹɰɢɣ; ɬɟɨɪɢɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɪɨɫɬɚ 

ɨɪɝɚɧɢɡɦɨɜ; ɷɤɨɥɨɝɨ-ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɝɨ ɛɚɥɚɧɫɚ; ɤɢɧɟɬɢɤɢ ɱɢɫɥɟɧɧɨɫɬɢ ɩɨɩɭɥɹɰɢɣ 

[14, 15]. ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɬɨɪɢɱɧɨɣ ɩɪɨɞɭɤɰɢɢ ɭ ɩɥɚɧɤɬɨɧɧɵɯ 

ɨɪɝɚɧɢɡɦɨɜ ɫ ɧɟɩɪɟɪɵɜɧɵɦ ɢɥɢ ɞɥɢɬɟɥɶɧɵɦ ɩɟɪɢɨɞɨɦ ɪɚɡɦɧɨɠɟɧɢɹ ɢ ɫɥɨɠɧɨɣ 

ɫɬɪɭɤɬɭɪɨɣ ɩɨɩɭɥɹɰɢɢ (A. clausi, Centropages kroyeri, Oithona minuta, Calanus 

helgolandicus) ɩɪɨɜɨɞɹɬ ɫ 40-ɯ ɝɨɞɨɜ XX ɜɟɤɚ Д46, 54, 55, 74].  

Ɋɚɡɥɢɱɢɹ ɦɟɠɞɭ ɩɨɞɯɨɞɚɦɢ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɩɪɨɞɭɤɰɢɢ, ɨɫɧɨɜɚɧɧɵɦɢ ɧɚ 

ɞɢɧɚɦɢɤɟ ɱɢɫɥɟɧɧɨɫɬɢ ɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɦ ɪɨɫɬɟ ɦɚɫɫɵ, ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ. 

ȼ ɩɟɪɜɨɦ ɫɥɭɱɚɟ ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɪɨɫɬ, ɚ ɩɪɨɞɭɤɰɢɨɧɧɵɣ ɩɪɨɰɟɫɫ ɫɜɨɞɢɬɫɹ ɤ 

ɭɜɟɥɢɱɟɧɢɸ ɱɢɫɥɟɧɧɨɫɬɢ ɭɫɥɨɜɧɨ ɨɞɢɧɚɤɨɜɵɯ ɨɫɨɛɟɣ, ɜɨ ɜɬɨɪɨɦ – ɡɚ ɨɫɧɨɜɭ 

ɛɟɪɟɬɫɹ ɪɨɫɬ, ɚ ɪɚɡɦɧɨɠɟɧɢɟ ɫɱɢɬɚɟɬɫɹ ɩɪɨɞɨɥɠɟɧɢɟɦ ɪɨɫɬɚ ɨɫɨɛɢ Д205]. Ɉɰɟɧɤɚ 

ɩɪɨɞɭɤɰɢɢ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɪɨɫɬɚ ɦɚɫɫɵ ɤɨɩɟɩɨɞ ɢɦɟɟɬ ɩɪɟɢɦɭɳɟɫɬɜɨ ɜ ɫɜɹɡɢ ɫ 

ɬɟɦ, ɱɬɨ ɢɡɭɱɟɧɢɟ ɢ ɜɨɡɪɚɫɬɧɨɣ ɫɬɪɭɤɬɭɪɵ ɢ ɪɨɫɬɚ ɦɚɫɫɵ ɩɨɩɭɥɹɰɢɢ ɬɪɟɛɭɟɬ 

ɦɟɧɶɲɟɣ ɡɚɬɪɚɬɵ ɫɢɥ ɢ ɜɪɟɦɟɧɢ, ɞɚɟɬ ɨɛɵɱɧɨ ɛɨɥɟɟ ɧɚɞɟɠɧɵɟ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ 

ɩɪɨɞɭɤɰɢɨɧɧɵɯ ɪɚɫɱɟɬɨɜ, ɱɟɦ ɨɰɟɧɤɚ ɢɯ ɧɚ ɨɫɧɨɜɟ ɫɤɨɪɨɫɬɢ ɭɜɟɥɢɱɟɧɢɹ ɩɨɩɭɥɹɰɢɢ. 

 

1.5. Ɋɨɥɶ ɤɨɩɟɩɨɞ ɜ ɟɫɬɟɫɬɜɟɧɧɨɦ ɢ ɢɫɤɭɫɫɬɜɟɧɧɨɦ ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɟ ɪɵɛ  

 

Ʉɨɩɟɩɨɞɵ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɧɵɦɢ ɤɨɪɦɨɜɵɦɢ ɨɪɝɚɧɢɡɦɚɦɢ ɞɥɹ ɥɢɱɢɧɨɤ ɢ 

ɩɥɚɧɤɬɨɧɨɹɞɧɵɯ ɜɡɪɨɫɥɵɯ ɪɵɛ ɜ ɦɨɪɟ Д168Ж ɢ ɩɟɪɫɩɟɤɬɢɜɧɵɦɢ ɨɛɴɟɤɬɚɦɢ 

ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɫ ɰɟɥɶɸ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɚɤ ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɵɯ ɩɨ ɤɚɱɟɫɬɜɭ 

ɠɢɜɵɯ ɤɨɪɦɨɜɵɯ ɨɪɝɚɧɢɡɦɨɜ ɞɥɹ ɥɢɱɢɧɨɤ ɰɟɧɧɵɯ ɦɨɪɫɤɢɯ ɪɵɛ, ɜɵɪɚɳɢɜɚɟɦɵɯ ɜ 

ɦɚɪɢɤɭɥɶɬɭɪɧɵɯ ɯɨɡɹɣɫɬɜɚɯ Д36, 57, 146, 188]. 

ȼɨɫɩɪɨɢɡɜɨɞɫɬɜɨ ɦɨɪɫɤɢɯ ɪɵɛ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɡɚɜɢɫɢɬ ɨɬ 

ɜɵɠɢɜɚɟɦɨɫɬɢ ɢɯ ɩɨɬɨɦɫɬɜɚ, ɬɨ ɟɫɬɶ ɨɬ ɭɫɥɨɜɢɣ ɜɵɠɢɜɚɧɢɹ ɥɢɱɢɧɨɤ ɧɚ ɪɚɧɧɢɯ 

ɫɬɚɞɢɹɯ ɪɚɡɜɢɬɢɹ ɩɨɫɥɟ ɧɚɱɚɥɚ ɷɤɡɨɝɟɧɧɨɝɨ ɩɢɬɚɧɢɹ. ȼ ɟɫɬɟɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ 

ɨɫɧɨɜɧɵɦɢ ɤɨɪɦɨɜɵɦɢ ɨɪɝɚɧɢɡɦɚɦɢ ɥɢɱɢɧɨɤ ɹɜɥɹɟɬɫɹ ɦɨɪɫɤɨɣ ɦɢɤɪɨ- ɢ 

ɦɟɡɨɡɨɨɩɥɚɧɤɬɨɧ. ȼ ɫɨɫɬɚɜ ɟɫɬɟɫɬɜɟɧɧɵɯ ɤɨɪɦɨɜ ɥɢɱɢɧɨɤ ɦɨɪɫɤɢɯ ɪɵɛ ɜɯɨɞɹɬ 

ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɮɢɬɨɩɥɚɧɤɬɨɧɚ (ɞɢɚɬɨɦɨɜɵɟ, ɩɟɪɢɞɢɧɢɟɜɵɟ ɢ ɞɪ.), ɧɨ 

ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ  ɡɨɨɩɥɚɧɤɬɨɧɧɵɟ ɨɪɝɚɧɢɡɦɵ (ɤɨɩɟɩɨɞɵ, ɤɥɚɞɨɰɟɪɵ, ɤɨɥɨɜɪɚɬɤɢ, 
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ɢɧɮɭɡɨɪɢɢ), ɤɨɬɨɪɵɟ ɧɚɯɨɞɹɬɫɹ ɜ ɢɡɨɛɢɥɢɢ ɜ ɟɫɬɟɫɬɜɟɧɧɨɦ ɩɥɚɧɤɬɨɧɟ. Ɋɚɡɧɨɨɛɪɚɡɢɟ 

ɤɨɪɦɨɜɵɯ ɨɪɝɚɧɢɡɦɨɜ, ɪɚɡɥɢɱɧɵɯ ɩɨ ɪɚɡɦɟɪɭ ɢ ɫɨɫɬɚɜɭ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɩɬɢɦɚɥɶɧɨɟ 

ɩɢɬɚɧɢɟ ɥɢɱɢɧɨɤ ɪɵɛ ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ Д40, 185]. ɇɨ ɨɫɧɨɜɧɵɦ ɤɨɪɦɨɦ 

ɩɟɥɚɝɢɱɟɫɤɢɯ ɥɢɱɢɧɨɤ ɦɨɪɫɤɢɯ ɪɵɛ ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɨɛɢɬɚɧɢɹ ɹɜɥɹɸɬɫɹ 

ɤɨɩɟɩɨɞɵ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɫɨɫɬɚɜɥɹɬɶ ɛɨɥɟɟ 80 % ɛɢɨɦɚɫɫɵ ɡɨɨɩɥɚɧɤɬɨɧɚ Д76]. 

ɏɚɪɚɤɬɟɪɧɨɣ ɱɟɪɬɨɣ ɛɨɥɶɲɢɧɫɬɜɚ ɜɢɞɨɜ ɦɨɪɫɤɢɯ ɪɵɛ ɢ, ɜ ɨɫɨɛɟɧɧɨɫɬɢ, 

ɤɚɦɛɚɥɨɨɛɪɚɡɧɵɯ, ɹɜɥɹɟɬɫɹ ɨɛɥɢɝɚɬɧɨɟ ɧɚ ɪɚɧɧɢɯ ɫɬɚɞɢɹɯ ɪɚɡɜɢɬɢɹ ɥɢɱɢɧɨɤ ɪɵɛ 

ɩɢɬɚɧɢɟ ɡɨɨɩɥɚɧɤɬɨɧɨɦ Д145Ж. ɉɨ ɪɹɞɭ ɩɪɢɱɢɧ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɯɚɪɚɤɬɟɪɚ (ɦɚɥɵɣ 

ɪɚɡɦɟɪ ɪɬɚ, ɫɥɚɛɨ ɜɵɪɚɠɟɧɧɵɣ ɨɯɨɬɧɢɱɢɣ ɢɧɫɬɢɧɤɬ ɢ ɞɪ.) ɥɢɱɢɧɤɢ ɦɧɨɝɢɯ ɜɢɞɨɜ 

ɦɨɪɫɤɢɯ ɪɵɛ, ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɞɥɹ ɦɚɪɢɤɭɥɶɬɭɪɵ, ɬɚɤɢɯ ɤɚɤ ɤɟɮɚɥɢ, ɤɚɦɛɚɥɨɜɵɟ, 

ɫɟɪɪɚɧɨɜɵɟ ɧɟ ɦɨɝɭɬ ɭɩɨɬɪɟɛɥɹɬɶ ɢɧɟɪɬɧɵɟ (ɢɫɤɭɫɫɬɜɟɧɧɵɟ) ɤɨɪɦɚ, ɚ ɩɢɬɚɸɬɫɹ 

ɬɨɥɶɤɨ ɠɢɜɵɦɢ ɨɪɝɚɧɢɡɦɚɦɢ. Ɍɪɭɞɧɨɫɬɶ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɥɢɱɢɧɨɤ ɷɬɢɯ ɪɵɛ 

ɨɛɭɫɥɨɜɥɟɧɚ ɧɟɩɪɟɦɟɧɧɵɦ ɜɜɟɞɟɧɢɟɦ ɜ ɢɯ ɪɚɰɢɨɧ ɠɢɜɵɯ (ɚ ɧɟ ɢɧɟɪɬɧɵɯ) ɤɨɪɦɨɜ 

ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɛɢɨɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɢ 

ɷɬɨɥɨɝɢɱɟɫɤɢɦ ɩɚɪɚɦɟɬɪɚɦ ɥɢɱɢɧɨɤ ɧɚ ɪɚɡɥɢɱɧɵɯ ɫɬɚɞɢɹɯ ɪɚɡɜɢɬɢɹ, ɚ ɬɚɤɠɟ ɢɯ 

ɞɥɢɬɟɥɶɧɵɦ ɦɟɬɚɦɨɪɮɨɡɨɦ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɢɡɦɟɧɟɧɢɹɦɢ ɩɢɳɟɜɵɯ 

ɩɨɬɪɟɛɧɨɫɬɟɣ ɢ ɬɪɟɛɨɜɚɧɢɣ ɤ ɭɫɥɨɜɢɹɦ ɫɪɟɞɵ Д3, 75]. ȼɵɛɨɪ ɠɢɜɵɯ ɤɨɪɦɨɜɵɯ 

ɨɪɝɚɧɢɡɦɨɜ ɞɥɹ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɦɨɪɫɤɢɯ ɪɵɛ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɦɧɨɝɨɱɢɫɥɟɧɧɵɦɢ ɤɪɢɬɟɪɢɹɦɢ. ɇɟɩɪɟɦɟɧɧɨ ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ ɨɩɬɢɦɚɥɶɧɵɟ 

ɪɚɡɦɟɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɛɢɨɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ, ɩɥɚɜɚɬɟɥɶɧɚɹ ɚɤɬɢɜɧɨɫɬɶ ɢ 

ɨɬɜɟɬɧɚɹ ɪɟɚɤɰɢɹ ɠɟɪɬɜɵ ɧɚ ɡɚɯɜɚɬ ɯɢɳɧɢɤɚ Д104]. Ɋɚɡɦɟɪ ɠɟɪɬɜɵ (ɞɥɢɧɚ ɢ ɲɢɪɢɧɚ) 

ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɡɧɚɱɢɦɵɯ ɮɚɤɬɨɪɨɜ, ɜɥɢɹɸɳɢɯ ɧɚ ɭɫɩɟɯ ɩɨɢɦɤɢ ɠɟɪɬɜɵ, ɢ 

ɧɚɯɨɞɢɬɫɹ ɜ ɫɬɪɨɝɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɡɦɟɪɚ ɪɬɚ ɥɢɱɢɧɤɢ ɪɵɛɵ. ɉɢɳɟɜɨɟ ɩɨɜɟɞɟɧɢɟ 

ɯɢɳɧɢɤɚ ɢ ɠɟɪɬɜɵ ɦɨɠɟɬ ɬɚɤɠɟ ɨɤɚɡɵɜɚɬɶ ɜɥɢɹɧɢɟ ɧɚ ɫɩɨɫɨɛɧɨɫɬɶ ɥɢɱɢɧɤɢ 

ɡɚɯɜɚɬɵɜɚɬɶ ɠɟɪɬɜɭ ɫɩɟɰɢɮɢɱɟɫɤɨɝɨ ɪɚɡɦɟɪɚ Д95]. Ɍɢɩɢɱɧɨɟ ɡɢɝɡɚɝɨɨɛɪɚɡɧɨɟ 

ɞɜɢɠɟɧɢɟ ɧɚɭɩɥɢɟɜ ɤɨɩɟɩɨɞ, ɫɨɩɪɨɜɨɠɞɚɟɦɨɟ ɤɨɪɨɬɤɨɣ ɫɤɨɥɶɡɹɳɟɣ ɫɬɚɞɢɟɣ, 

ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɜɢɡɭɚɥɶɧɵɦ ɫɬɢɦɭɥɨɦ ɧɚɱɚɥɚ ɩɢɳɟɜɨɣ ɚɤɬɢɜɧɨɫɬɢ ɥɢɱɢɧɨɤ ɪɵɛ 

[168Ж, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɟɞɩɨɱɢɬɚɬɶ ɤɨɩɟɩɨɞ ɞɪɭɝɢɦ ɜɢɞɚɦ ɤɨɪɦɨɜɵɯ ɨɪɝɚɧɢɡɦɨɜ 

[198].  
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Ʉɨɦɩɥɟɤɫ ɡɨɨɩɥɚɧɤɬɨɧɧɵɯ ɦɨɪɫɤɢɯ ɨɪɝɚɧɢɡɦɨɜ (ɨɬɞɟɥɶɧɵɟ ɜɢɞɵ ɤɪɭɩɧɵɯ 

ɦɨɪɫɤɢɯ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ, ɢɧɮɭɡɨɪɢɣ, ɤɨɥɨɜɪɚɬɤɢ, ɤɥɚɞɨɰɟɪɵ ɢ ɤɨɩɟɩɨɞɵ) 

ɚɞɟɤɜɚɬɟɧ ɩɢɳɟɜɵɦ ɩɨɬɪɟɛɧɨɫɬɹɦ ɢ ɷɬɨɥɨɝɢɱɟɫɤɢɦ ɨɫɨɛɟɧɧɨɫɬɹɦ ɥɢɱɢɧɨɤ ɦɨɪɫɤɢɯ 

ɪɵɛ. Ɉɞɧɚɤɨ ɤɨɪɦɥɟɧɢɟ ɞɢɤɢɦ ɩɥɚɧɤɬɨɧɨɦ, ɫɨɛɪɚɧɧɵɦ ɢɡ ɦɨɪɹ, ɜ ɭɫɥɨɜɢɹɯ 

ɦɚɪɢɤɭɥɶɬɭɪɵ, ɧɟɧɚɞɟɠɧɨ ɢ ɧɟɪɟɧɬɚɛɟɥɶɧɨ, ɬɚɤ ɤɚɤ ɷɬɨɬ ɩɪɨɰɟɫɫ ɡɚɜɢɫɢɬ ɨɬ 

ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɢ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ, ɩɪɢɜɨɞɹ ɤ 

ɧɟɪɟɝɭɥɹɪɧɨɫɬɢ ɩɨɢɦɤɢ ɩɥɚɧɤɬɨɧɚ, ɢ ɧɟɩɪɚɤɬɢɱɟɧ, ɬɚɤ ɤɚɤ ɟɝɨ ɫɛɨɪ ɬɪɭɞɨɟɦɨɤ ɢ 

ɹɜɥɹɟɬɫɹ ɧɟɨɩɪɚɜɞɚɧɧɨ ɷɧɟɪɝɨɡɚɬɪɚɬɧɵɦ. ɉɨɦɢɦɨ ɷɬɨɝɨ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɩɥɚɧɤɬɨɧɧɵɯ ɨɪɝɚɧɢɡɦɨɜ, ɜɵɥɨɜɥɟɧɧɵɯ ɢɡ ɟɫɬɟɫɬɜɟɧɧɵɯ ɜɨɞɨɟɦɨɜ, ɦɨɠɟɬ ɜɵɡɜɚɬɶ 

ɢɧɮɢɰɢɪɨɜɚɧɢɟ ɪɵɛ ɩɚɬɨɝɟɧɚɦɢ ɢ ɷɩɢɡɨɨɬɢɸ, ɜɵɡɜɚɧɧɭɸ ɩɟɪɟɞɚɱɟɣ ɩɚɪɚɡɢɬɨɜ ɨɬ 

ɤɨɩɟɩɨɞ ɤɚɤ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɯɨɡɹɟɜ Д22]. 

ȼ ɦɨɪɫɤɨɦ ɪɵɛɨɜɨɞɫɬɜɟ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɭɸɬ ɞɜɚ ɨɫɧɨɜɧɵɯ ɦɟɬɨɞɚ 

ɜɵɪɚɳɢɜɚɧɢɹ ɥɢɱɢɧɨɤ ɦɨɪɫɤɢɯ ɪɵɛ: ɢɧɬɟɧɫɢɜɧɵɣ ɢ ɷɤɫɬɟɧɫɢɜɧɵɣ, ɤɨɬɨɪɵɟ 

ɪɚɡɥɢɱɚɸɬɫɹ ɩɥɨɬɧɨɫɬɹɦɢ ɩɨɫɚɞɤɢ ɥɢɱɢɧɨɤ, ɬɟɯɧɨɥɨɝɢɟɣ ɤɨɪɦɥɟɧɢɹ, ɬɢɩɚɦɢ 

ɢɫɩɨɥɶɡɭɟɦɵɯ ɤɨɪɦɨɜɵɯ ɨɪɝɚɧɢɡɦɨɜ, ɫɩɨɫɨɛɚɦɢ ɢɯ ɜɵɪɚɳɢɜɚɧɢɹ: ɜ ɫɩɟɰɢɚɥɶɧɵɯ 

ɭɫɬɚɧɨɜɤɚɯ, ɛɚɫɫɟɣɧɚɯ, ɩɪɭɞɚɯ ɢɥɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɬɚɧɤɚɯ, ɝɞɟ ɫɨɞɟɪɠɚɬ ɥɢɱɢɧɨɤ 

[145]. ɉɨ ɢɧɬɟɧɫɢɜɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɥɢɱɢɧɨɤ ɜɵɪɚɳɢɜɚɸɬ ɜ ɬɚɧɤɚɯ ɫ ɜɵɫɨɤɨɣ 

ɧɚɱɚɥɶɧɨɣ ɩɥɨɬɧɨɫɬɶɸ (10 – 60 ɷɤɡ.ɥ-1) ɩɪɢ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɭɫɥɨɜɢɹɯ ɫɪɟɞɵ ɢ 

ɤɨɪɦɥɟɧɢɢ ɥɢɱɢɧɨɤ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɞɜɭɦɹ ɜɢɞɚɦɢ ɧɚɢɛɨɥɟɟ ɬɟɯɧɨɥɨɝɢɱɧɵɯ 

ɤɨɪɦɨɜɵɯ ɨɪɝɚɧɢɡɦɨɜ – ɫɨɥɧɨɜɚɬɨɜɨɞɧɵɦɢ ɤɨɥɨɜɪɚɬɤɚɦɢ ɢ ɧɚɭɩɥɢɹɦɢ ɢ 

ɦɟɬɚɧɚɭɩɥɢɹɦɢ ɚɪɬɟɦɢɣ, ɩɨɥɭɱɚɟɦɵɯ ɢɡ ɰɢɫɬ, ɡɚɝɨɬɚɜɥɢɜɚɟɦɵɯ ɢɡ ɝɢɩɟɪɫɨɥɟɧɵɯ 

ɨɡɟɪ. ɉɪɟɢɦɭɳɟɫɬɜɨ ɢɧɬɟɧɫɢɜɧɵɯ ɫɢɫɬɟɦ ɜɵɪɚɳɢɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɢɯ ɜɵɫɨɤɨɣ 

ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɢ, ɜɨɡɦɨɠɧɨɫɬɢ ɟɞɢɧɨɜɪɟɦɟɧɧɨɝɨ ɩɨɥɭɱɟɧɢɹ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 

ɨɞɧɨɪɚɡɦɟɪɧɵɯ ɤɨɪɦɨɜɵɯ ɨɪɝɚɧɢɡɦɨɜ. ɇɟɞɨɫɬɚɬɤɢ ɢɧɬɟɧɫɢɜɧɵɯ ɬɟɯɧɨɥɨɝɢɣ 

ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɜɵɫɨɤɨɦ ɩɨɬɟɧɰɢɚɥɶɧɨɦ ɪɢɫɤɟ ɪɚɡɜɢɬɢɹ ɩɚɬɨɝɟɧɧɨɣ ɦɢɤɪɨɮɥɨɪɵ ɭ 

ɥɢɱɢɧɨɤ ɪɵɛ ɢɡ-ɡɚ ɜɵɫɨɤɨɣ ɧɚɝɪɭɡɤɢ ɦɟɬɚɛɨɥɢɬɚɦɢ ɥɢɱɢɧɨɤ ɢ ɤɨɪɦɨɜɵɯ ɨɪɝɚɧɢɡɦɨɜ 

ɜ ɫɢɫɬɟɦɚɯ ɜɵɪɚɳɢɜɚɧɢɹ ɢ ɧɟɚɞɟɤɜɚɬɧɨɫɬɢ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɤɨɪɦɨɜɵɯ 

ɨɪɝɚɧɢɡɦɨɜ ɧɟɦɨɪɫɤɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ – ɩɢɳɟɜɵɦ ɩɨɬɪɟɛɧɨɫɬɹɦ ɥɢɱɢɧɨɤ, ɜ 

ɨɫɨɛɟɧɧɨɫɬɢ, ɤɚɦɛɚɥɨɨɛɪɚɡɧɵɯ Д145Ж. ȼ ɪɟɡɭɥɶɬɚɬɟ ɦɨɝɭɬ ɩɪɨɢɫɯɨɞɢɬɶ ɧɟɨɛɪɚɬɢɦɵɟ 

ɩɪɨɰɟɫɫɵ, ɩɪɢɜɨɞɹɳɢɟ ɤ ɧɟɩɪɚɜɢɥɶɧɨɦɭ ɢɥɢ ɧɟɩɨɥɧɨɦɭ ɦɟɬɚɦɨɪɮɨɡɭ ɭ 
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ɤɚɦɛɚɥɨɨɛɪɚɡɧɵɯ, ɩɨɥɭɱɟɧɢɸ ɭɪɨɞɥɢɜɵɯ ɦɚɥɶɤɨɜ ɢ ɤ ɫɧɢɠɟɧɢɸ ɜɵɠɢɜɚɟɦɨɫɬɢ ɧɚ 

ɛɨɥɟɟ ɩɨɡɞɧɢɯ ɫɬɚɞɢɹɯ ɪɚɡɜɢɬɢɹ. 

ɗɤɫɬɟɧɫɢɜɧɨɟ ɜɵɪɚɳɢɜɚɧɢɟ ɩɪɨɜɨɞɹɬ ɜ ɛɨɥɶɲɢɯ ɨɛɴɟɦɚɯ ɜɨɞɵ, ɜ ɩɪɭɞɚɯ, 

ɨɬɝɨɪɨɠɟɧɧɵɯ ɮɢɨɪɞɚɯ, ɢɥɢ ɬɚɤ ɧɚɡɵɜɚɟɦɵɯ ɦɟɡɨɤɨɫɦɚɯ – ɪɟɡɭɪɜɭɚɪɚɯ ɨɛɴɟɦɨɦ 10 

– 100 ɦ3 ɫ ɧɢɡɤɨɣ ɧɚɱɚɥɶɧɨɣ ɩɥɨɬɧɨɫɬɶɸ ɥɢɱɢɧɨɤ 0,2 – 1,5 ɷɤɡ.ɥ-1 ɩɪɢ ɟɫɬɟɫɬɜɟɧɧɵɯ 

ɭɫɥɨɜɢɹɯ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɨɫɜɟɳɟɧɧɨɫɬɢ ɢ ɩɢɬɚɧɢɢ ɩɪɢɪɨɞɧɵɦ ɪɚɡɧɨɨɛɪɚɡɧɵɦ 

ɦɨɪɫɤɢɦ ɡɨɨɩɥɚɧɤɬɨɧɨɦ, ɫɨɫɬɨɹɳɢɦ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɢɡ ɪɚɤɨɨɛɪɚɡɧɵɯ – 

ɤɚɥɹɧɨɢɞɧɵɯ ɢ ɝɚɪɩɚɤɬɢɤɨɢɞɧɵɯ ɤɨɩɟɩɨɞ. Ɉɫɧɨɜɧɵɦɢ ɧɟɞɨɫɬɚɬɤɚɦɢ ɷɬɨɝɨ ɬɢɩɚ 

ɜɵɪɚɳɢɜɚɧɢɹ ɹɜɥɹɸɬɫɹ ɫɥɚɛɚɹ ɤɨɧɬɪɨɥɢɪɭɟɦɨɫɬɶ ɩɪɨɰɟɫɫɨɜ ɢ ɧɟɜɨɡɦɨɠɧɨɫɬɶ 

ɩɨɥɭɱɟɧɢɹ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɦɚɥɶɤɨɜ ɜ ɧɟɛɨɥɶɲɢɯ ɨɛɴɟɦɚɯ ɜɵɪɚɳɢɜɚɧɢɹ. 

ɉɪɟɢɦɭɳɟɫɬɜɨ ɷɤɫɬɟɧɫɢɜɧɵɯ ɫɢɫɬɟɦ ɜɵɪɚɳɢɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɩɨɥɭɱɟɧɢɢ ɦɚɥɶɤɨɜ 

ɜɵɪɚɳɢɜɚɟɦɵɯ ɪɵɛ, ɫɯɨɞɧɵɦ ɩɨ ɫɜɨɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɩɪɢɪɨɞɧɵɦ ɨɫɨɛɹɦ, ɫ 

ɜɵɫɨɤɨɣ ɜɵɠɢɜɚɟɦɨɫɬɶɸ ɧɚ ɛɨɥɟɟ ɩɨɡɞɧɢɯ ɫɬɚɞɢɹɯ ɪɚɡɜɢɬɢɹ. 

ɋ ɩɪɚɤɬɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ ɨɩɬɢɦɚɥɶɧɵɣ ɤɨɪɦ ɞɥɹ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ 

ɥɢɱɢɧɨɤ ɪɵɛ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɬɨɥɶɤɨ ɞɨɫɬɭɩɟɧ, ɪɟɧɬɚɛɟɥɟɧ, ɩɪɨɫɬ ɢ ɭɧɢɜɟɪɫɚɥɟɧ ɜ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ (ɤɚɤ, ɧɚɩɪɢɦɟɪ, ɤɨɥɨɜɪɚɬɤɢ Brachionus plicatilis ɢɥɢ ɧɚɭɩɥɢɢ Artemia 

sp.), ɜɵɫɨɤɨɤɚɥɨɪɢɣɧɵɦ (ɤɚɤ, ɧɚɩɪɢɦɟɪ, ɧɚɭɩɥɢɢ ɚɪɬɟɦɢɣ) Д145Ж, ɧɨ ɢ ɧɟɩɪɟɦɟɧɧɨ 

ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɩɢɳɟɜɵɦ ɩɨɬɪɟɛɧɨɫɬɹɦ ɢ ɨɫɨɛɟɧɧɨɫɬɹɦ ɪɚɡɜɢɬɢɹ ɮɟɪɦɟɧɬɚɬɢɜɧɨɣ 

ɫɢɫɬɟɦɵ ɥɢɱɢɧɨɤ ɞɚɧɧɨɝɨ ɜɢɞɚ ɦɨɪɫɤɢɯ ɪɵɛ. ɋɨɥɨɧɨɜɚɬɨɜɨɞɧɵɟ ɤɨɥɨɜɪɚɬɤɢ ɢ 

ɚɪɬɟɦɢɢ, ɯɨɬɹ ɨɧɢ ɢ ɧɟ ɹɜɥɹɸɬɫɹ ɟɫɬɟɫɬɜɟɧɧɵɦ ɤɨɪɦɨɦ ɦɨɪɫɤɢɯ ɪɵɛ ɢ ɧɟɚɞɟɤɜɚɬɧɵ 

ɩɨ ɧɟɤɨɬɨɪɵɦ ɛɢɨɯɢɦɢɱɟɫɤɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɩɨɬɪɟɛɧɨɫɬɹɦ ɥɢɱɢɧɨɤ Д151], 

ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɚɤɜɚɤɭɥɶɬɭɪɟ ɞɥɹ ɤɨɪɦɥɟɧɢɹ ɥɢɱɢɧɨɤ ɦɨɪɫɤɢɯ ɪɵɛ, ɧɨ ɞɥɹ 

ɷɬɨɝɨ ɨɧɢ ɞɨɥɠɧɵ ɛɵɬɶ ɧɚɫɵɳɟɧɵ ɷɫɫɟɧɰɢɚɥɶɧɵɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ [148].  

Ʉɨɩɟɩɨɞɵ, ɧɚɩɪɨɬɢɜ, ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɩɢɳɟɜɨɣ ɰɟɧɧɨɫɬɶɸ ɞɥɹ 

ɥɢɱɢɧɨɤ ɪɵɛ ɢ ɥɭɱɲɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɩɢɳɟɜɵɦ ɩɨɬɪɟɛɧɨɫɬɹɦ ɥɢɱɢɧɨɤ, ɱɟɦ ɚɪɬɟɦɢɢ, 

ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɢɯ ɛɨɥɟɟ ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɛɟɥɤɚ (38 – 57 %) ɢ ɛɨɥɟɟ 

ɪɚɡɧɨɨɛɪɚɡɧɵɦ ɚɦɢɧɨɤɢɫɥɨɬɧɵɦ ɫɨɫɬɚɜɨɦ; ɭɦɟɪɟɧɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ (20 – 30 %) 

ɥɢɩɢɞɨɜ ɢ ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɜ ɧɢɯ ɩɨɥɢɧɟɧɚɫɵɳɟɧɧɵɯ ɠɢɪɧɵɯ ɤɢɫɥɨɬ (ɉɇɀɄ) 

[86], ɧɟɫɦɨɬɪɹ ɧɚ ɡɧɚɱɢɬɟɥɶɧɵɟ ɜɚɪɢɚɰɢɢ ɢɯ ɠɢɪɧɨɤɢɫɥɨɬɧɨɝɨ ɫɨɫɬɚɜɚ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɪɨɮɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. ȼ ɫɨɫɬɚɜ ɤɨɩɟɩɨɞ ɬɚɤɠɟ ɜɯɨɞɢɬ ɡɧɚɱɢɬɟɥɶɧɨɟ 
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ɤɨɥɢɱɟɫɬɜɨ ɤɚɪɨɬɢɧɨɢɞɨɜ, ɤɨɬɨɪɵɟ ɨɬɫɭɬɫɬɜɭɸɬ ɜ ɫɨɫɬɚɜɟ ɚɪɬɟɦɢɣ ɢ ɤɨɥɨɜɪɚɬɨɤ, 

ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɤɚɱɟɫɬɜɟ ɠɢɜɵɯ ɤɨɪɦɨɜ ɜ ɢɧɬɟɧɫɢɜɧɨɣ ɥɚɪɜɢɤɭɥɶɬɭɪɟ, ɧɚɩɪɢɦɟɪ, 

ɚɫɬɚɤɫɚɧɬɢɧɚ [144Ж. Ɍɚɤɢɟ ɧɟɡɚɦɟɧɢɦɵɟ ɤɨɦɩɨɧɟɧɬɵ, ɤɚɤ ɉɇɀɄ ɢ ɤɚɪɨɬɢɧɨɢɞɵ, 

ɤɨɬɨɪɵɟ ɧɟ ɦɨɝɭɬ ɛɵɬɶ ɫɢɧɬɟɡɢɪɨɜɚɧɵ ɥɢɱɢɧɤɚɦɢ ɪɵɛ, ɚ ɩɨɥɭɱɟɧɵ ɬɨɥɶɤɨ ɩɨ 

ɩɢɳɟɜɨɣ ɰɟɩɢ, ɢɝɪɚɸɬ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɪɨɥɶ ɜ ɩɪɨɰɟɫɫɟ ɪɚɡɜɢɬɢɹ ɪɵɛ, ɤɚɤ ɧɚ 

ɤɥɟɬɨɱɧɨɦ, ɬɚɤ ɢ ɧɚ ɦɨɥɟɤɭɥɹɪɧɨɦ ɭɪɨɜɧɹɯ Д70]. ɍ ɥɢɱɢɧɨɤ ɦɨɪɫɤɢɯ ɪɵɛ, ɨɫɨɛɟɧɧɨ 

ɤɚɦɛɚɥɨɨɛɪɚɡɧɵɯ, ɧɚ ɪɚɧɧɢɯ ɫɬɚɞɢɹɯ ɪɚɡɜɢɬɢɹ ɨɬɫɭɬɫɬɜɭɟɬ ɯɨɪɨɲɨ ɪɚɡɜɢɬɚɹ 

ɩɢɳɟɜɚɪɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ Д3, 170Ж. ɉɪɢ ɩɢɬɚɧɢɢ ɥɢɱɢɧɨɤ ɪɵɛ ɤɨɩɟɩɨɞɚɦɢ ɜɧɨɫɢɬɫɹ 

ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɷɤɡɨɷɧɡɢɦɨɜ Д151Ж, ɤɨɬɨɪɵɟ ɨɤɚɡɵɜɚɸɬ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ 

ɧɚ ɩɢɳɟɜɚɪɟɧɢɟ ɥɢɱɢɧɨɤ, ɢ ɤɨɩɟɩɨɞɵ ɩɟɪɟɜɚɪɢɜɚɸɬɫɹ ɩɨɥɧɨɰɟɧɧɟɟ, ɱɟɦ ɚɪɬɟɦɢɢ 

[136].  

Ɋɚɡɥɢɱɧɵɟ ɫɬɚɞɢɢ ɤɭɥɶɬɢɜɢɪɭɟɦɵɯ ɤɨɩɟɩɨɞ ɩɪɟɞɫɬɚɜɥɹɸɬ ɨɩɬɢɦɚɥɶɧɵɟ ɩɨ 

ɪɚɡɦɟɪɭ ɤɨɪɦɨɜɵɟ ɨɛɴɟɤɬɵ ɞɥɹ ɥɢɱɢɧɨɤ ɪɵɛ. ɉɪɢ ɜɜɟɞɟɧɢɢ ɢɯ ɜ ɪɚɰɢɨɧ 

ɤɭɥɶɬɢɜɢɪɭɟɦɨɣ ɤɚɦɛɚɥɵ ɤɚɥɤɚɧ ɢ ɞɪɭɝɢɯ ɤɚɦɛɚɥɨɨɛɪɚɡɧɵɯ ɜɵɠɢɜɚɟɦɨɫɬɶ ɥɢɱɢɧɨɤ 

ɭɥɭɱɲɚɟɬɫɹ, ɩɪɟɞɩɨɥɨɠɢɬɟɥɶɧɨ ɛɥɚɝɨɞɚɪɹ ɢɯ ɛɢɨɯɢɦɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ, ɚɞɟɤɜɚɬɧɨɦɭ 

ɩɢɳɟɜɵɦ ɩɨɬɪɟɛɧɨɫɬɹɦ ɥɢɱɢɧɨɤ. Ʌɢɱɢɧɤɢ ɤɚɥɤɚɧɚ ɦɨɝɭɬ ɩɢɬɚɬɶɫɹ ɧɚɭɩɥɢɭɫɚɦɢ 

ɤɨɩɟɩɨɞ ɭɠɟ ɧɚ ɧɚɱɚɥɶɧɵɯ ɫɬɚɞɢɹɯ ɫɜɨɟɝɨ ɪɚɡɜɢɬɢɹ, ɩɟɪɟɯɨɞɹ ɧɚ ɩɢɬɚɧɢɟ 

ɤɨɩɟɩɨɞɢɬɚɦɢ ɜ ɧɚɱɚɥɟ ɦɟɬɚɦɨɪɮɨɡɚ [66], ɢ ɩɢɬɚɧɢɟ ɤɨɩɟɩɨɞɚɦɢ ɩɪɢɜɨɞɢɬ ɤ 

ɮɨɪɦɢɪɨɜɚɧɢɸ ɩɪɚɜɢɥɶɧɨɣ ɩɢɝɦɟɧɬɚɰɢɢ ɢ ɫɤɟɥɟɬɚ ɥɢɱɢɧɨɤ Д70Ж. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 

ɩɨɜɟɞɟɧɱɟɫɤɢɟ ɚɫɩɟɤɬɵ ɢ ɛɢɨɯɢɦɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɭɩɥɢɭɫɨɜ ɢ ɤɨɩɟɩɨɞɢɬɨɜ 

ɤɨɩɟɩɨɞ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɪɚɡɦɟɪɧɨɦ ɪɚɧɝɟ ɩɢɬɚɧɢɹ ɛɨɥɶɲɢɧɫɬɜɚ ɥɢɱɢɧɨɤ ɪɵɛ ɧɚ 

ɩɪɨɬɹɠɟɧɢɢ ɤɪɢɬɢɱɟɫɤɨɝɨ ɷɬɚɩɚ ɪɚɡɜɢɬɢɹ ɩɨɫɥɟɞɧɢɯ, ɨɤɚɡɵɜɚɸɬ ɛɥɚɝɨɩɪɢɹɬɧɨɟ 

ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɜɵɠɢɜɚɟɦɨɫɬɶ ɢ ɩɪɚɜɢɥɶɧɨɟ ɪɚɡɜɢɬɢɟ ɥɢɱɢɧɨɤ ɪɵɛ.  

Ɉɞɧɢɦɢ ɢɡ ɝɥɚɜɧɵɯ ɧɟɞɨɫɬɚɬɤɨɜ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɤɨɩɟɩɨɞ ɹɜɥɹɸɬɫɹ ɢɯ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɟɞɥɟɧɧɵɣ ɪɨɫɬ ɢ ɧɢɡɤɚɹ ɩɥɨɬɧɨɫɬɶ ɤɭɥɶɬɭɪɵ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɩɪɨɦɵɲɥɟɧɧɨ ɤɭɥɶɬɢɜɢɪɭɟɦɵɦɢ ɜɢɞɚɦɢ ɤɨɪɦɨɜɵɯ ɨɪɝɚɧɢɡɦɨɜ, ɧɚɩɪɢɦɟɪ 

ɤɨɥɨɜɪɚɬɤɚɦɢ [145Ж. ɂɦɟɧɧɨ ɢɡ-ɡɚ ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɢ ɢɯ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ, 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɥɨɧɨɜɚɬɨɜɨɞɧɵɯ ɤɨɥɨɜɪɚɬɨɤ ɢ ɚɪɬɟɦɢɣ ɨɫɬɚɟɬɫɹ 

ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɦ ɜ ɚɤɜɚɤɭɥɶɬɭɪɟ ɧɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɩɢɬɚɧɢɟ ɤɨɩɟɩɨɞɚɦɢ 

ɩɨɡɢɬɢɜɧɨ ɜɥɢɹɟɬ ɧɚ ɜɵɠɢɜɚɟɦɨɫɬɶ ɢ ɩɪɚɜɢɥɶɧɨɟ ɪɚɡɜɢɬɢɟ ɥɢɱɢɧɨɤ ɦɨɪɫɤɢɯ ɪɵɛ. 
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Ɉɞɧɚɤɨ ɢɡɭɱɟɧɢɟ ɨɫɨɛɟɧɧɨɫɬɟɣ ɛɢɨɥɨɝɢɢ ɤɨɩɟɩɨɞ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦɢ 

ɦɟɬɨɞɚɦɢ ɩɪɢɜɟɥɨ ɤ ɪɚɡɪɚɛɨɬɤɚɦ ɪɚɡɥɢɱɧɵɯ ɦɟɬɨɞɨɜ ɦɚɫɫɨɜɨɝɨ ɜɵɪɚɳɢɜɚɧɢɹ 

ɤɨɩɟɩɨɞ ɜ ɤɚɱɟɫɬɜɟ ɟɫɥɢ ɧɟ ɨɫɧɨɜɧɨɝɨ, ɬɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɠɢɜɨɝɨ ɤɨɪɦɚ ɞɥɹ 

ɥɢɱɢɧɨɤ ɰɟɧɧɵɯ ɦɨɪɫɤɢɯ ɪɵɛ. ȼɤɥɸɱɟɧɢɟ ɞɚɠɟ ɧɟɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɤɨɩɟɩɨɞ ɜ 

ɪɚɰɢɨɧ ɥɢɱɢɧɨɤ ɦɨɪɫɤɢɯ ɪɵɛ ɨɤɚɡɵɜɚɟɬ ɩɨɡɢɬɢɜɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɢɯ ɪɚɡɜɢɬɢɟ, ɪɨɫɬ, 

ɜɵɠɢɜɚɟɦɨɫɬɶ ɢ ɩɪɨɯɨɠɞɟɧɢɟ ɦɟɬɚɦɨɪɮɨɡɚ Д135, 156, 188]. 

ɉɨɩɵɬɤɢ ɪɚɡɪɚɛɨɬɨɤ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɤɨɩɟɩɨɞ ɞɥɹ ɦɚɪɢɤɭɥɶɬɭɪɵ 

ɨɫɭɳɟɫɬɜɥɹɥɢɫɶ ɧɟɨɞɧɨɤɪɚɬɧɨ. ɇɚɢɛɨɥɟɟ ɩɨɥɧɨ ɛɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɦɟɬɨɞɢɤɢ 

ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɦɨɪɫɤɢɯ ɤɨɩɟɩɨɞ ɪɨɞɚ Acartia (A. clausi ɢ A. tonsa) [67, 188]. 

Ɇɨɪɫɤɚɹ ɚɤɜɚɤɭɥɶɬɭɪɧɚɹ ɮɟɪɦɚ ɞɥɹ ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɜɵɪɚɳɢɜɚɧɢɹ ɥɢɱɢɧɨɤ ɦɨɪɫɤɢɯ 

ɪɵɛ Maximus A/S (ɇɨɪɜɟɝɢɹ) ɪɚɡɪɚɛɨɬɚɥɚ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ 

ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɦɨɪɫɤɢɯ ɤɨɩɟɩɨɞ, ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɨɜɚɥɢ ɞɥɹ ɜɵɪɚɳɢɜɚɧɢɹ 

ɟɠɟɝɨɞɧɨ ɨɤɨɥɨ 1 ɦɥɧ. ɤɚɱɟɫɬɜɟɧɧɵɯ ɦɚɥɶɤɨɜ ɚɬɥɚɧɬɢɱɟɫɤɨɝɨ ɬɸɪɛɨ Д135, 145]. 

Ʉɨɩɟɩɨɞ ɭɫɩɟɲɧɨ ɢɫɩɨɥɶɡɨɜɚɥɢ ɞɥɹ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɜɵɪɚɳɢɜɚɧɢɹ ɥɢɱɢɧɨɤ ɦɨɪɫɤɢɯ 

ɪɵɛ – ɬɸɪɛɨ, ɩɚɥɬɭɫɚ, ɬɪɨɩɢɱɟɫɤɢɯ ɪɵɛ Д136, 173, 188, 198].  

ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɫɭɳɟɫɬɜɭɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɦɟɬɨɞɨɜ 

ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɤɨɩɟɩɨɞ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɜ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɛɨɥɶɲɨɝɨ 

ɤɨɥɢɱɟɫɬɜɚ ɨɞɧɨɪɨɞɧɵɯ ɨɪɝɚɧɢɡɦɨɜ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɪɚɡɦɟɪɚ ɢ ɛɢɨɯɢɦɢɱɟɫɤɨɝɨ 

ɫɨɫɬɚɜɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɩɨɬɪɟɛɧɨɫɬɹɦ ɥɢɱɢɧɨɤ ɪɵɛ ɧɚ ɨɩɪɟɞɟɥɟɧɧɨɣ ɫɬɚɞɢɢ 

ɪɚɡɜɢɬɢɹ, ɦɟɬɨɞɢɤɢ ɦɚɫɫɨɜɨɝɨ ɢɧɬɟɧɫɢɜɧɨɝɨ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɤɨɩɟɩɨɞ ɜ ɫɬɪɨɝɨ 

ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɢ ɬɪɨɮɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɡɧɚɧɢɹɯ 

ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɞɚɧɧɵɯ ɜɢɞɨɜ, ɞɨ ɫɢɯ ɩɨɪ ɧɚɯɨɞɹɬɫɹ ɧɚ ɫɬɚɞɢɹɯ 

ɪɚɡɪɚɛɨɬɤɢ. ɉɨɷɬɨɦɭ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɜɟɞɭɳɢɯ ɟɜɪɨɩɟɣɫɤɢɯ ɢɧɫɬɢɬɭɬɚɯ, 

ɡɚɧɢɦɚɸɳɢɯɫɹ ɦɚɪɢɤɭɥɶɬɭɪɧɨɣ ɛɢɨɬɟɯɧɨɥɨɝɢɟɣ, ɩɪɨɞɨɥɠɚɸɬɫɹ ɢɧɬɟɧɫɢɜɧɵɟ 

ɯɨɪɨɲɨ ɮɢɧɚɧɫɢɪɭɟɦɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɦɟɬɨɞɨɜ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ 

ɤɨɩɟɩɨɞ, ɨɫɨɛɟɧɧɨ ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɦɟɬɨɞɨɜ ɢɯ ɢɧɬɟɧɫɢɜɧɨɝɨ 

ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ [181]. 

ɂɡɜɟɫɬɧɨ, ɱɬɨ ɥɢɱɢɧɤɢ ɤɚɦɛɚɥɨɨɛɪɚɡɧɵɯ ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɦɨɝɭɬ 

ɢɡɛɢɪɚɬɟɥɶɧɨ ɩɢɬɚɬɶɫɹ ɤɚɤ Calanipeda aquaedulcis, ɬɚɤ ɢ  Arctodiaptomus salinus [34]. 

Ɉɛɚ ɜɢɞɚ ɤɨɩɟɩɨɞ, ɜɵɛɪɚɧɧɵɯ ɧɚɦɢ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢɯ ɩɪɨɞɭɤɰɢɨɧɧɵɯ 
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ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɪɚɧɟɟ ɨɬɥɚɜɥɢɜɚɥɢ ɢɡ ɟɫɬɟɫɬɜɟɧɧɵɯ ɜɨɞɨɟɦɨɜ Д57Ж, ɢɥɢ 

ɤɭɥɶɬɢɜɢɪɨɜɚɥɢ ɷɤɫɬɟɧɫɢɜɧɨ ɜ ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɭɫɥɨɜɢɹɯ ɦɟɡɨɤɨɫɦɨɜ ɜ 

ɫɦɟɲɚɧɧɨɣ ɫ ɞɪɭɝɢɦɢ ɜɢɞɚɦɢ ɡɨɨɩɥɚɧɤɬɨɧɚ ɩɨɥɢɤɭɥɶɬɭɪɟ ɢ ɩɪɢɦɟɧɹɥɢ ɞɥɹ 

ɤɨɪɦɥɟɧɢɹ ɥɢɱɢɧɨɤ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɤɟɮɚɥɟɣ ɢ ɤɚɥɤɚɧɚ Д36Ж, ɢɥɢ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɣ 

ɩɨ ɢɡɛɢɪɚɬɟɥɶɧɨɫɬɢ ɩɢɬɚɧɢɹ ɱɟɪɧɨɦɨɪɫɤɨɝɨ ɤɚɥɤɚɧɚ Д136].  

 ɒɢɪɨɤɢɣ ɞɢɚɩɚɡɨɧ ɫɨɥёɧɨɫɬɧɨɣ ɬɨɥɟɪɚɧɬɧɨɫɬɢ ɤɚɥɚɧɨɢɞɧɵɯ ɤɨɩɟɩɨɞ 

Calanipeda aquaedulcis Arctodiaptomus salinus [162Ж ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɢɯ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɰɟɧɧɵɯ ɠɢɜɵɯ ɤɨɪɦɨɜ ɞɥɹ ɥɢɱɢɧɨɤ ɦɧɨɝɢɯ ɜɢɞɨɜ ɪɵɛ, 

ɜɤɥɸɱɚɹ ɤɚɦɛɚɥɨɨɛɪɚɡɧɵɯ, ɢɦɟɸɳɢɯ ɪɚɡɥɢɱɧɵɟ ɨɩɬɢɦɭɦɵ ɫɨɥёɧɨɫɬɢ – ɨɬ 

ɷɫɬɭɚɪɧɵɯ ɞɨ ɨɤɟɚɧɢɱɟɫɤɢɯ. Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɦɟɬɨɞɚ ɢɯ ɦɚɫɫɨɜɨɝɨ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ 

ɛɵɥɚ ɩɪɨɜɟɞɟɧɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɪɚɛɨɬɚ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɢɯ ɩɪɨɞɭɤɰɢɨɧɧɵɯ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɢ ɬɪɨɮɢɱɟɫɤɨɝɨ ɮɚɤɬɨɪɨɜ. 
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ɊȺɁȾȿɅ 2. ɆȺɌȿɊɂȺɅ ɂ ɆȿɌɈȾɕ ɂɋɋɅȿȾɈȼȺɇɂɃ 

 

2.1. Ɇɢɤɪɨɜɨɞɨɪɨɫɥɢ, ɢɫɩɨɥɶɡɨɜɚɧɧɵɟ ɜ ɤɚɱɟɫɬɜɟ ɩɢɳɟɜɵɯ ɨɛɴɟɤɬɨɜ ɜ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɤɨɩɟɩɨɞ  

 

ɉɢɬɚɧɢɟ ɢɫɫɥɟɞɭɟɦɵɯ ɧɚɦɢ ɜɢɞɨɜ ɤɨɩɟɩɨɞ ɜ ɩɪɢɪɨɞɟ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɦɧɨɝɢɯ 

ɤɨɦɩɨɧɟɧɬɨɜ Д191Ж, ɧɨ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɦɟɬɨɞɨɜ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɜ ɢɫɤɭɫɫɬɜɟɧɧɵɯ 

ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɭɫɥɨɜɢɹɯ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜɢɞɵ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ, 

ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɟ ɤɨɬɨɪɵɯ ɜ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɯɨɪɨɲɨ ɪɚɡɪɚɛɨɬɚɧɨ ɢ 

ɬɟɯɧɨɥɨɝɢɱɧɨ. ȼ ɧɚɲɟɣ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɪɚɛɨɬɟ ɩɨ ɢɫɫɥɟɞɨɜɚɧɢɸ ɜɥɢɹɧɢɹ 

ɬɪɨɮɢɱɟɫɤɨɝɨ ɮɚɤɬɨɪɚ – ɩɢɬɚɧɢɹ ɤɨɩɟɩɨɞ ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ – ɧɚ ɩɪɨɞɭɤɰɢɨɧɧɵɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ C. aquaedulcis ɢ A.  salinus, ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɜɢɞɵ,  ɨɬɧɨɫɹɳɢɟɫɹ 

ɤ ɪɚɡɧɵɦ ɤɥɚɫɫɚɦ: Bacillariophyceae, Chlorophyceae, Dinophyceae, Prymnesiophyceae, 

ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ, ɧɨ ɥɟɝɤɨ ɤɭɥɶɬɢɜɢɪɭɟɦɵɦ ɜ 

ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɧɚ ɫɬɚɧɞɚɪɬɧɨɣ ɫɪɟɞɟ ɍɨɥɧɚ Д101], ɧɚɯɨɞɹɳɢɯɫɹ ɜ 

ɪɚɡɦɟɪɧɨɦ ɞɢɚɩɚɡɨɧɟ ɱɚɫɬɢɰ, ɩɨɞɯɨɞɹɳɢɯ ɞɥɹ ɩɢɬɚɧɢɹ ɤɨɩɟɩɨɞ ɧɚ ɪɚɡɧɵɯ ɫɬɚɞɢɹɯ 

ɪɚɡɜɢɬɢɹ.  

ȼ ɤɚɱɟɫɬɜɟ ɩɢɳɟɜɵɯ ɨɛɴɟɤɬɨɜ ɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɤɨɩɟɩɨɞ 

ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ ɦɢɤɪɨɜɨɞɨɪɨɫɥɢ [41]:  

 Bacillariophyceae: Phaeodactylum tricornutum (Bohlin, 1897), ɪɚɡɦɟɪɵ ɤɥɟɬɨɤ 2 – 

4 ɦɤɦ; Thalassiosira weissflogii ((Grunow) Frixel et Hasle, 1977), 5 – 7 ɦɤɦ; 

 Chlorophyceae:  Dunaliella salina ((Dunal) Teodoresco, 1905), 10 – 20 ɦɤɦ;  

 Trebouxiophyceae: Chlorella vulgaris (Beyerinck (Beijerinck), 1890), 1 – 2 ɦɤɦ; 

 Dinophyceae: Prorocentrum cordatum ((Ostenfeld) J.D. Dodge, 1975), ɪɚɧɟɟ 

ɢɦɟɧɨɜɚɜɲɢɣɫɹ Exuviaella cordata [199], 12 – 14 ɦɤɦ; Prorocentrum micans 

(Ehrenberg, 1834), 28 – 42 ɦɤɦ; Glenodinium foliaceum (F. Stein, 1883), ɫɢɧɨɧɢɦ 

Peridinium foliaceum (Biecheler, 1952), 21 – 26 ɦɤɦ;  

 Prymnesiophyceae: Isochrysis galbana (Parke, 1949), 3 – 6 ɦɤɦ. 

http://www.algaebase.org/search/species/detail/?species_id=b568197e0cd47654f


 34 

ɂɫɬɨɱɧɢɤɨɦ ɦɨɧɨɜɢɞɨɜɵɯ ɧɚɤɨɩɢɬɟɥɶɧɵɯ ɤɭɥɶɬɭɪ ɷɬɢɯ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ 

ɫɥɭɠɢɥɢ ɥɢɧɢɢ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ, ɩɨɥɭɱɟɧɧɵɟ ɢɡ ɦɭɡɟɹ-ɤɨɥɥɟɤɰɢɢ ɠɢɜɵɯ ɤɭɥɶɬɭɪ 

ɦɨɪɫɤɢɯ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ ɂɧȻɘɆ Д60].  

Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɤ ɜɢɞɚɦ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ, ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɩɪɨɦɵɲɥɟɧɧɨɣ 

ɚɤɜɚɤɭɥɶɬɭɪɟ ɢ ɜ ɦɚɪɢɤɭɥɶɬɭɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ (I. galbana, D. salina, Ch. vulgaris, 

Ph. tricornutum и Th. weissflogii), ɞɥɹ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɨ ɢɫɫɥɟɞɨɜɚɧɢɸ ɩɢɬɚɧɢɹ 

ɤɨɩɟɩɨɞ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ P.  micans ɢ P. cordatum, ɪɚɧɟɟ ɭɠɟ ɩɪɢɦɟɧɹɜɲɢɯɫɹ ɩɪɢ 

ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɩɥɨɞɨɜɢɬɨɫɬɢ ɢ ɜɵɠɢɜɚɟɦɨɫɬɢ ɪɚɡɧɵɯ ɜɢɞɨɜ ɤɚɥɹɧɨɢɞɧɵɯ ɤɨɩɟɩɨɞ 

[67, 68, 71, 169]. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɪɹɞ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ ɫɱɢɬɚɟɬ, ɱɬɨ P. cordatum – ɨɬɞɟɥɶɧɵɣ 

ɨɬ Prorocentrum minimum ɜɢɞ Д50Ж. Ⱦɪɭɝɢɟ Д102, 199Ж ɧɚ ɨɫɧɨɜɚɧɢɢ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫ 

ɩɨɦɨɳɶɸ ɷɥɟɤɬɪɨɧɧɨɣ ɦɢɤɪɨɫɤɨɩɢɢ ɩɪɢɯɨɞɹɬ ɤ ɜɵɜɨɞɭ, ɱɬɨ P. minimum ɹɜɥɹɟɬɫɹ 

ɫɢɧɨɧɢɦɨɦ P. cordatum, ɢ, ɩɨ-ɜɢɞɢɦɨɦɭ, ɪɚɡɧɨɝɥɚɫɢɹ ɜ ɤɨɧɫɩɟɰɢɮɢɱɧɨɫɬɢ ɷɬɢɯ 

ɜɢɞɨɜ ɫɜɹɡɚɧɵ ɫ ɥɨɤɚɥɶɧɵɦɢ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɦɢ ɫɢɫɬɟɦɚɦɢ, ɩɪɢɦɟɧɹɟɦɵɦɢ ɜ ɪɚɡɧɵɯ 

ɪɟɝɢɨɧɚɥɶɧɵɯ ɲɤɨɥɚɯ.  

Ɍɚɤɫɨɧɨɦɢɫɬɵ ɨɬɧɨɫɹɬ ɪɹɞ ɜɢɞɨɜ ɞɢɧɨɮɢɬɨɜɵɯ ɤ ɬɨɤɫɢɱɧɵɦ 

ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦ. ɋɱɢɬɚɟɬɫɹ, ɱɬɨ ɩɨɬɪɟɛɥɟɧɢɟ ɞɢɧɨɮɥɚɝɟɥɥɹɬ ɝɭɛɢɬɟɥɶɧɨ ɞɥɹ 

ɦɨɥɥɸɫɤɨɜ, ɢ ɧɟɤɨɬɨɪɵɟ ɲɬɚɦɦɵ ɞɢɧɨɮɥɚɝɟɥɥɹɬ ɬɨɤɫɢɱɧɵ ɞɥɹ ɚɪɬɟɦɢɣ Д134, 130]. 

Ȼɟɡɭɫɥɨɜɧɨ, ɩɪɢ ɦɚɫɫɨɜɨɦ ɰɜɟɬɟɧɢɢ ɢ ɪɚɡɥɨɠɟɧɢɢ ɨɪɝɚɧɢɱɟɫɤɨɣ ɦɚɫɫɵ ɨɬɞɟɥɶɧɵɯ 

ɜɢɞɨɜ ɞɢɧɨɮɢɬɨɜɵɯ, ɨɧɢ ɦɨɝɭɬ ɨɤɚɡɵɜɚɬɶ ɧɟɝɚɬɢɜɧɨɟ ɬɨɤɫɢɱɟɫɤɨɟ ɜɥɢɹɧɢɟ ɧɚ ɪɹɞ 

ɦɨɪɫɤɢɯ ɨɪɝɚɧɢɡɦɨɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɥɢ ɨɩɨɫɪɟɞɨɜɚɧɧɨ. ɋɭɳɟɫɬɜɭɸɬ 

ɪɚɡɧɨɪɟɱɢɜɵɟ ɞɚɧɧɵɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɬɨɤɫɢɱɧɨɫɬɢ P. minimum ɢɥɢ 

E. cordata. ɗɬɨɬ ɜɢɞ ɨɬɧɨɫɹɬ ɤ ɭɫɥɨɜɧɨ ɬɨɤɫɢɱɧɵɦ, ɢ ɫɜɹɡɵɜɚɸɬ ɫɦɟɪɬɧɨɫɬɶ ɦɨɪɫɤɢɯ 

ɨɪɝɚɧɢɡɦɨɜ ɫ ɨɛɢɥɢɟɦ ɜ ɮɢɬɨɩɥɚɧɤɬɨɧɟ ɞɚɧɧɵɯ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ Д50], ɬɚɤ ɤɚɤ 

ɫɱɢɬɚɟɬɫɹ, ɱɬɨ ɩɪɢ ɦɚɫɫɨɜɨɦ ɰɜɟɬɟɧɢɢ ɢ ɪɚɡɥɨɠɟɧɢɢ ɨɪɝɚɧɢɱɟɫɤɨɣ ɦɚɫɫɵ, 

ɞɢɧɨɮɢɬɨɜɵɟ ɦɨɝɭɬ ɨɤɚɡɵɜɚɬɶ ɧɟɝɚɬɢɜɧɨɟ ɬɨɤɫɢɱɟɫɤɨɟ ɜɥɢɹɧɢɟ ɧɚ ɪɹɞ ɦɨɪɫɤɢɯ 

ɨɪɝɚɧɢɡɦɨɜ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɧɟɢɡɜɟɫɬɧɵ ɮɚɤɬɵ, ɞɨɤɚɡɵɜɚɸɳɢɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɭɸ 

ɬɨɤɫɢɱɧɨɫɬɶ ɢɫɩɨɥɶɡɭɟɦɵɯ ɧɚɦɢ ɜ ɷɤɫɩɟɪɢɦɟɧɬɚɯ ɞɢɧɨɮɥɚɝɟɥɥɹɬ, ɩɨ ɤɪɚɣɧɟɣ ɦɟɪɟ, 

ɩɪɢ ɢɯ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜ ɫɪɟɞɟ ɞɨ 104 ɤɥ ·  ɦɥ-1, ɞɥɹ ɩɢɬɚɸɳɢɯɫɹ ɢɦɢ ɦɨɪɫɤɢɯ ɤɨɩɟɩɨɞ. 

ɇɚɩɪɨɬɢɜ, ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɬɨɦ, ɱɬɨ 
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ɤɨɩɟɩɨɞɵ ɧɟ ɬɨɥɶɤɨ ɩɢɬɚɸɬɫɹ ɷɬɢɦɢ ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ [45], ɧɨ ɢ ɨ ɬɨɦ, ɱɬɨ 

ɩɢɬɚɧɢɟ ɫɚɦɨɤ P. minimum (E. cordata) ɫɩɨɫɨɛɫɬɜɭɟɬ ɷɮɮɟɤɬɢɜɧɨɦɭ ɪɚɡɦɧɨɠɟɧɢɸ ɢ 

ɩɨɜɵɲɚɟɬ ɜɵɠɢɜɚɟɦɨɫɬɶ ɧɚɭɩɥɢɟɜ ɦɧɨɝɢɯ ɜɢɞɨɜ ɤɨɩɟɩɨɞ ɧɚ ɜɵɤɥɟɜɟ Д127, 128, 129, 

169]. ȼ ɫɩɢɫɤɚɯ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ, ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ ɩɢɳɢ (ɨɩɪɟɞɟɥɟɧɧɵɯ ɧɚ 

ɨɫɧɨɜɚɧɢɢ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫɨɞɟɪɠɢɦɨɝɨ ɤɢɲɟɱɧɢɤɚ) ɧɟɤɨɬɨɪɵɯ ɦɨɪɫɤɢɯ ɤɨɩɟɩɨɞ, 

ɧɚɩɪɢɦɟɪ, Pseudocalanus, ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ, ɩɪɢɜɨɞɢɬɫɹ ɜɢɞ E. cordata, 

ɤɨɬɨɪɵɣ ɜ ɨɬɞɟɥɶɧɵɟ ɫɟɡɨɧɵ ɦɨɠɟɬ ɫɨɫɬɚɜɥɹɬɶ ɛɨɥɟɟ 30 % ɩɢɳɟɜɨɝɨ ɤɨɦɤɚ Д25].  

ɂɫɩɨɥɶɡɨɜɚɧɧɵɟ ɜ ɷɤɫɩɟɪɢɦɟɧɬɚɯ ɦɢɤɪɨɜɨɞɨɪɨɫɥɢ ɜɵɪɚɳɢɜɚɥɢ ɜ 

ɧɚɤɨɩɢɬɟɥɶɧɨɦ ɪɟɠɢɦɟ ɧɚ ɨɫɧɨɜɟ ɫɬɟɪɢɥɢɡɨɜɚɧɧɨɣ ɱɟɪɧɨɦɨɪɫɤɨɣ ɜɨɞɵ 

ɨɛɨɝɚɳɟɧɧɨɣ ɫɪɟɞɨɣ ɍɨɥɧɚ [101], ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 24 ± 1.5 ºɋ. Ʉɪɭɝɥɨɫɭɬɨɱɧɨɟ 

ɨɫɜɟɳɟɧɢɟ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ 5 ɬɵɫ. ɥɤ ɨɫɭɳɟɫɬɜɥɹɥɢ ɫ ɩɨɦɨɳɶɸ ɥɸɦɢɧɟɫɰɟɧɬɧɵɯ 

ɥɚɦɩ LD – 40. ɉɪɢ ɤɨɪɦɥɟɧɢɢ ɤɨɩɟɩɨɞ ɢɫɩɨɥɶɡɨɜɚɥɢ ɬɨɥɶɤɨ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ ɢɡ 

ɤɭɥɶɬɭɪ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɫɬɚɞɢɢ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɝɨ ɪɨɫɬɚ, ɤɨɬɨɪɵɟ ɫɱɢɬɚɸɬɫɹ ɛɨɥɟɟ 

ɤɚɱɟɫɬɜɟɧɧɵɦ ɤɨɪɦɨɦ ɢ ɦɨɝɭɬ ɢɡɛɢɪɚɬɟɥɶɧɨ ɩɨɬɪɟɛɥɹɬɶɫɹ ɡɨɨɩɥɚɧɤɬɨɧɨɦ [44]. 

Ⱥɞɚɩɬɚɰɢɸ ɤɨɩɟɩɨɞ ɤ ɩɢɬɚɧɢɸ ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɜɢɞɚ ɩɪɨɜɨɞɢɥɢ ɜ 

ɬɟɱɟɧɢɟ ɦɢɧɢɦɭɦ 2 – 3 ɧɟɞɟɥɶ.  

Ʉɨɧɰɟɧɬɪɚɰɢɸ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ ɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɫɨɫɭɞɚɯ ɩɪɢ 

ɩɪɨɜɟɞɟɧɢɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɜɥɢɹɧɢɸ ɯɟɦɨɬɚɤɫɨɧɨɦɢɱɟɫɤɢɯ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ ɪɚɡɧɵɯ ɜɢɞɨɜ ɧɚ ɩɪɨɞɭɤɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

C. aquaedulcis ɢ A.  salinus ɩɨɞɞɟɪɠɢɜɚɥɢ ad libitum, ɜ ɞɢɚɩɚɡɨɧɟ ɤɨɧɰɟɧɬɪɚɰɢɣ, 

Дɬɚɛɥ. 2.1Ж, ɨɩɪɟɞɟɥɟɧɧɵɯ ɜ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɚɯ ɷɦɩɢɪɢɱɟɫɤɢɦ ɩɭɬɟɦ, 

ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɨɬɞɟɥɶɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ, ɜ ɱɚɫɬɧɨɫɬɢ ɩɨ ɜɥɢɹɧɢɸ ɤɨɧɰɟɧɬɪɚɰɢɢ 

ɩɢɳɢ ɧɚ ɟɟ ɩɨɬɪɟɛɥɟɧɢɟ ɤɨɩɟɩɨɞɚɦɢ, ɢ ɤɨɬɨɪɵɯ ɛɭɞɭɬ ɩɪɢɜɟɞɟɧɵ ɧɢɠɟ.  
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Ɍɚɛɥицɚ 2.1.  

Ʉɨɧɰɟɧɬɪɚɰɢɹ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ, ɫɭɯɚɹ ɦɚɫɫɚ ɤɥɟɬɨɤ Дɩɨ 2, 25, 44, 206Ж ɢ 

ɤɨɧɰɟɧɬɪɚɰɢɹ ɫɭɯɨɣ ɦɚɫɫɵ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ, ɢɫɩɨɥɶɡɨɜɚɧɧɚɹ ɩɪɢ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ (ɟɫɥɢ ɜ ɨɩɵɬɟ ɧɟ ɭɤɚɡɚɧɨ ɤɨɧɤɪɟɬɧɨɟ ɡɧɚɱɟɧɢɟ): 

 

Ɇɢɤɪɨɜɨɞɨɪɨɫɥɢ ɤɥ · ɦɥ-1 

ɦɝ ɫɭɯ 

ɦɚɫɫɵ 

ɤɥɟɬɤɢ 

ɦɝ ɫɭɯ ɦɚɫɫɵ  ·  

ɦɥ-1 

I. galbana 

P. cordatum 

P.  micans 

G. foliaceum 

Ph. tricornutum 

Th. weissflogii 

D. salina 

Ch. vulgaris 

0,7 ·  106  – 2,4 ·  106 

13,3 ·  103 – 46,2 ·  103 

25 · 103 – 40 ·  103 

12 · 103 – 19 ·  103 

0,09 · 106 – 0,16 ·  106 

5 · 103 – 18 ·  103 

68 · 103 – 160 ·  103 

0,02 · 106 – 0,03 ·  106 

0,31 ·10-7 

4 ·10-7 

63 ·10-7 

30 ·10-7 

0,19 ·10-7 

0,16 ·10-7 

1,53 ·10-7 

0,04 ·10-7 

0,02 – 0,08 

0,005 – 0,01 

0,15 – 0,25 

0,07 – 0,12 

0,001 – 0,003 

0,002 – 0,004 

0,01 – 0,03 

0,0002 – 0,0006 

 

2.2. Ɇɟɬɨɞɵ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɤɨɩɟɩɨɞ  

 

ȼ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɪɚɛɨɬɟ ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ ɧɚɤɨɩɢɬɟɥɶɧɵɣ 

(ɩɟɪɢɨɞɢɱɟɫɤɢɣ) ɦɟɬɨɞ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɤɨɩɟɩɨɞ. Ʉɥɚɫɫɢɱɟɫɤɢɣ ɦɟɬɨɞ 

ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɛɟɫɩɨɡɜɨɧɨɱɧɵɯ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 

ɢɡɭɱɟɧɢɹ ɢɯ ɛɢɨɥɨɝɢɢ, ɜɥɢɹɧɢɹ ɪɚɡɥɢɱɧɵɯ ɮɚɤɬɨɪɨɜ ɧɚ ɪɨɫɬ ɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɢ 

ɦɚɫɫɨɜɨɣ ɤɭɥɶɬɭɪɟ ɢ ɬ.ɞ., ɚ ɬɚɤɠɟ ɫ ɰɟɥɶɸ ɜɵɪɚɳɢɜɚɧɢɹ ɠɢɜɵɯ ɤɨɪɦɨɜ ɞɥɹ ɥɢɱɢɧɨɤ 

ɪɵɛ Д69, 100, 159, 183]. 

ȼ ɨɬɞɟɥɶɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɚɯ ɛɵɥ ɩɪɢɦɟɧɟɧ ɩɨɥɭɧɟɩɪɟɪɵɜɧɵɣ ɦɟɬɨɞ 

ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ, ɱɚɫɬɶ ɫɪɟɞɵ ɫ ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ ɭɞɚɥɹɟɬɫɹ ɢ ɡɚɦɟɧɹɟɬɫɹ ɫɜɟɠɟɣ 

ɩɢɬɚɬɟɥɶɧɨɣ ɫɪɟɞɨɣ, ɩɨɞɞɟɪɠɢɜɚɸɳɟɣ ɤɭɥɶɬɭɪɭ ɜ ɨɞɧɨɦ ɢ ɬɨɦ ɠɟ ɫɨɫɭɞɟ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɟ ɜɪɟɦɹ. ɗɬɨɬ ɦɟɬɨɞ ɹɜɥɹɟɬɫɹ ɩɟɪɟɯɨɞɧɵɦ ɨɬ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɤ 

ɧɟɩɪɟɪɵɜɧɨɦɭ ɦɟɬɨɞɭ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɛɟɫɩɨɡɜɨɧɨɱɧɵɯ Д26]. 
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ɉɪɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɦ ɩɟɪɢɨɞɢɱɟɫɤɨɦ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɢ ɨɬɞɟɥɶɧɵɯ ɨɫɨɛɟɣ 

ɤɨɩɟɩɨɞ ɩɨɦɟɳɚɥɢ ɜ ɫɨɫɭɞɵ ɫɨ ɫɪɟɞɨɣ ɢ ɤɨɪɦɨɦ, ɱɟɪɟɡ ɨɩɪɟɞɟɥɟɧɧɵɟ ɩɪɨɦɟɠɭɬɤɢ 

ɜɪɟɦɟɧɢ ɢɯ ɩɟɪɟɦɟɳɚɥɢ ɜ ɫɜɟɠɭɸ ɫɪɟɞɭ ɫ ɤɨɪɦɨɦ, ɭɱɢɬɵɜɚɹ ɩɪɨɢɫɯɨɞɹɳɢɟ ɫ 

ɨɫɨɛɹɦɢ ɢɡɦɟɧɟɧɢɹ ɜ ɪɚɡɜɢɬɢɢ. Ɇɟɬɨɞ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ 

ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɩɪɢɦɟɧɹɥɫɹ ɞɥɹ ɢɡɭɱɟɧɢɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɠɢɡɧɢ, ɜɥɢɹɧɢɹ 

ɪɚɡɥɢɱɧɵɯ ɮɚɤɬɨɪɨɜ (ɤɨɪɦɚ, ɬɟɦɩɟɪɚɬɭɪɵ) ɧɚ ɜɵɠɢɜɚɟɦɨɫɬɶ, ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɢɬɢɹ 

ɢ ɩɥɨɞɨɜɢɬɨɫɬɶ ɨɬɞɟɥɶɧɵɯ ɨɫɨɛɟɣ ɤɨɩɟɩɨɞ Д67, 69]. 

ɇɚɤɨɩɢɬɟɥɶɧɨɟ  ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɟ ɤɨɩɟɩɨɞ ɜ ɤɭɥɶɬɢɜɚɬɨɪɚɯ 1, 40 ɢ 600 ɥ, ɜ 

ɤɨɬɨɪɵɯ ɨɫɭɳɟɫɬɜɥɹɥɢ ɫɦɟɧɭ ɫɪɟɞɵ ɢ ɤɨɪɦɚ ɱɟɪɟɡ ɨɩɪɟɞɟɥɟɧɧɵɟ ɩɪɨɦɟɠɭɬɤɢ 

ɜɪɟɦɟɧɢ, ɩɨɡɜɨɥɢɥ ɩɨɥɭɱɢɬɶ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɛɢɨɦɚɫɫɵ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 

ɛɢɨɯɢɦɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɚ ɬɚɤɠɟ ɢɫɫɥɟɞɨɜɚɬɶ ɜɥɢɹɧɢɟ ɨɬɞɟɥɶɧɵɯ ɮɚɤɬɨɪɨɜ ɧɚ 

ɪɨɫɬ ɦɚɫɫɨɜɵɯ ɤɭɥɶɬɭɪ ɤɨɩɟɩɨɞ.  

 

2.3. ɍɫɥɨɜɢɹ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɢ ɦɟɬɨɞɵ ɢɡɦɟɪɟɧɢɣ 

 

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɪɚɛɨɬɵ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ ɜ ɨɬɞɟɥɟ ɚɤɜɚɤɭɥɶɬɭɪɵ ɢ 

ɦɨɪɫɤɨɣ ɮɚɪɦɚɤɨɥɨɝɢɢ ɂɧȻɘɆ ɇȺɇɍ. ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ 

ɪɚɛɨɬɵ (2008 – 2013 ɝɝ.) ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ 36 ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɪɚɡɥɢɱɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ.  

ɗɤɫɩɟɪɢɦɟɧɬɵ ɩɪɨɜɨɞɢɥɢ ɧɚ ɥɚɛɨɪɚɬɨɪɧɵɯ ɤɭɥɶɬɭɪɚɯ ɤɨɩɟɩɨɞ C. aquaedulcis 

ɢ A. salinus. ȼɨ ɜɫɟɯ ɷɤɫɩɟɪɢɦɟɧɬɚɯ ɜ ɤɚɱɟɫɬɜɟ ɤɭɥɶɬɭɪɚɥɶɧɨɣ ɫɪɟɞɵ ɞɥɹ ɤɨɩɟɩɨɞ 

ɢɫɩɨɥɶɡɨɜɚɥɢ ɱɟɪɧɨɦɨɪɫɤɭɸ ɜɨɞɭ (17,8 ± 0.2 ‰), ɩɪɨɲɟɞɲɭɸ ɝɪɭɛɭɸ ɨɱɢɫɬɤɭ, 

ɨɬɫɬɨɹɧɧɭɸ, ɡɚɬɟɦ ɦɟɯɚɧɢɱɟɫɤɢ ɨɱɢɳɟɧɧɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɮɢɥɶɬɪɚɰɢɟɣ ɱɟɪɟɡ 

ɤɚɪɬɪɢɞɠɧɵɟ ɮɢɥɶɬɪɵ (ɫ ɪɚɡɦɟɪɨɦ ɩɨɪ 10, 5 ɢ 1 ɦɤɦ) ɢ ɫɬɟɪɢɥɢɡɨɜɚɧɧɭɸ ɫ 

ɩɨɦɨɳɶɸ ɭɥɶɬɪɚɮɢɨɥɟɬɚ. Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɫɨɥёɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɥɢ ɤɨɧɞɭɤɬɨɦɟɬɪ 

“Senslon 5” ɮɢɪɦɵ Hach [162]. ɉɨɥɧɭɸ ɡɚɦɟɧɭ ɤɭɥɶɬɭɪɚɥɶɧɨɣ ɫɪɟɞɵ (ɫɭɫɩɟɧɡɢɢ 

ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ ɜ ɫɬɟɪɢɥɢɡɨɜɚɧɧɨɣ ɦɨɪɫɤɨɣ ɜɨɞɟ) ɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɫɨɫɭɞɚɯ 

ɩɪɨɢɡɜɨɞɢɥɢ ɤɚɠɞɵɟ ɬɪɢ ɞɧɹ. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɫɨɫɭɞɵ ɧɚɯɨɞɢɥɢɫɶ ɜ ɭɫɥɨɜɢɹɯ 

ɤɪɭɝɥɨɫɭɬɨɱɧɨɝɨ ɨɫɜɟɳɟɧɢɹ 2000 ɥɤ.  
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Эɤɫɩɟɪɢɦɟɧɬаɥɶɧɵɟ ɫɟɪɢɢ №1. Вɥɢяɧɢɟ ɬɟɦɩɟɪаɬɭɪɧɨɝɨ ɮаɤɬɨɪа ɧа 

ɩɪɨɞɭɤɰɢɨɧɧɵɟ ɯаɪаɤɬɟɪɢɫɬɢɤɢ ɤɨɩɟɩɨɞ Calanipeda aquaedulcis ɢ Arctodiaptomus 

salinus. 

ȼ ɤɚɱɟɫɬɜɟ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɪɟɠɢɦɨɜ, ɩɨɞɞɟɪɠɢɜɚɟɦɵɯ ɫ ɩɨɦɨɳɶɸ ɬɟɪɦɨɫɬɚɬɚ 

ɢ ɤɨɧɞɢɰɢɨɧɟɪɚ, ɛɵɥɢ ɜɵɛɪɚɧɵ: 17 ± 1,5, 21 ± 1,5 ɢ 25 ± 1,5 °ɋ (ɜ ɞɚɥɶɧɟɣɲɟɦ 17, 21 

ɢ 25 °ɋ). Ⱥɞɚɩɬɚɰɢɸ ɤɭɥɶɬɭɪ ɤɨɩɟɩɨɞ ɤ ɤɚɠɞɨɦɭ ɬɟɦɩɟɪɚɬɭɪɧɨɦɭ ɪɟɠɢɦɭ 

ɩɪɨɜɨɞɢɥɢ ɜ ɬɟɱɟɧɢɟ ɦɟɫɹɰɚ. Ⱦɥɹ ɤɨɪɦɥɟɧɢɹ ɤɨɩɟɩɨɞ ɢɫɩɨɥɶɡɨɜɚɥɢ ɦɢɤɪɨɜɨɞɨɪɨɫɥɶ 

Prymnesiophyceae:  I. galbana, ɤɨɧɰɟɧɬɪɚɰɢɸ ɤɨɬɨɪɨɣ ɩɨɞɞɟɪɠɢɜɚɥɢ ɜ ɩɪɟɞɟɥɚɯ 0,02 

– 0,08 ɦɝ ɫɭɯ. ɦ. ɦɥ-1.  

ɋɟɪɢɹ ɷɤɫɩɟɪɢɦɟɧɬɨɜ 1.1: ɨɩɪɟɞɟɥɟɧɢɟ ɪɚɡɦɟɪɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɨɩɟɩɨɞ 

C. aquaedulcis ɢ A. salinus ɩɪɢ ɞɜɭɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɪɟɠɢɦɚɯ. 

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɜɵɛɨɪɤɢ ɢɡ ɤɭɥɶɬɭɪ ɤɨɩɟɩɨɞ ɫɨɞɟɪɠɚɥɢ ɜ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɫɨɫɭɞɚɯ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɮɨɪɦɵ, ɨɛɴɟɦɨɦ 4 ɥ (ɜ ɞɜɭɯ 

ɩɨɜɬɨɪɧɨɫɬɹɯ). Ȼɵɥɚ ɩɪɨɜɟɞɟɧɚ ɜɢɞɟɨ- ɢ ɮɨɬɨɫɴɟɦɤɚ ɠɢɜɵɯ ɢ ɭɦɟɪɳɜɥɟɧɧɵɯ 

ɬɟɩɥɨɜɵɦ ɲɨɤɨɦ (60 °ɋ ɜ ɬɟɱɟɧɢɟ 10 ɦɢɧ) ɤɨɩɟɩɨɞ C. aquaedulcis ɢ A. salinus ɢɡ 

ɪɚɡɧɵɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɪɟɠɢɦɨɜ ɫ ɩɨɦɨɳɶɸ ɦɢɤɪɨɫɤɨɩɚ Nikon Eclipse TS100F, 

ɨɛɨɪɭɞɨɜɚɧɧɨɝɨ ɜɢɞɟɨɤɚɦɟɪɨɣ mi ICD-848P. Ɇɨɪɮɨɥɨɝɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɨɫɨɛɟɣ ɤɨɩɟɩɨɞ C. aquaedulcis ɢ A. salinus (Lpr, Labd, dpr) ɞɥɹ ɤɚɠɞɨɣ ɫɬɚɞɢɢ ɪɚɡɜɢɬɢɹ 

ɛɵɥɢ ɢɫɫɥɟɞɨɜɚɧɵ ɩɨ ɰɢɮɪɨɜɵɦ ɮɨɬɨɝɪɚɮɢɹɦ, ɢɡɦɟɪɟɧɢɹ ɨɫɨɛɟɣ ɛɵɥɢ ɩɪɨɢɡɜɟɞɟɧɵ 

ɩɪɢ ɩɨɦɨɳɢ ɫɬɚɧɞɚɪɬɧɵɯ ɤɨɦɩɶɸɬɟɪɧɵɯ ɩɪɨɝɪɚɦɦ (ImageJ 1.42q, Microsoft Excel). 

ɋɭɯɭɸ ɛɢɨɦɚɫɫɭ ɤɨɩɟɩɨɞ ɪɚɫɫɱɢɬɵɜɚɥɢ, ɭɱɢɬɵɜɚɹ ɥɢɧɟɣɧɵɟ ɪɚɡɦɟɪɵ ɪɚɡɧɵɯ 

ɫɬɚɞɢɣ ɪɚɡɜɢɬɢɹ ɨɫɨɛɟɣ, ɩɨɥɭɱɟɧɧɵɟ ɨɬɞɟɥɶɧɨ ɞɥɹ ɤɚɠɞɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ.  

Ⱦɥɹ ɤɨɩɟɩɨɞɢɬɧɵɯ ɢ ɜɡɪɨɫɥɵɯ ɫɬɚɞɢɣ A. salinus ɢɫɩɨɥɶɡɨɜɚɥɢ ɮɨɪɦɭɥɭ, 

ɜɵɜɟɞɟɧɧɭɸ ɢɡ Д162]: 

w = 0,13 (Lpr  · dpr
2
) 

1.013,    (2.1) 

 

ɝɞɟ Lpr – ɞɥɢɧɚ ɩɪɨɫɨɦɵ (ɦɦ); dpr – ɲɢɪɢɧɚ ɩɪɨɫɨɦɵ (ɦɦ); w – ɫɭɯɚɹ ɦɚɫɫɚ ɬɟɥɚ 

(ɦɝ).  

ɋɵɪɭɸ ɛɢɨɦɚɫɫɭ ɧɚɭɩɥɢɭɫɨɜ ɧɚɯɨɞɢɥɢ, ɩɪɢɪɚɜɧɢɜɚɹ ɢɯ ɮɨɪɦɭ ɤ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɮɢɝɭɪɟ – ɨɜɚɥɭ, ɩɪɢɧɢɦɚɹ ɩɥɨɬɧɨɫɬɶ ɬɟɥɚ ɪɚɜɧɨɣ 
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ɩɥɨɬɧɨɫɬɢ ɜɨɞɵ Д52, 56Ж, ɚ ɡɚɬɟɦ ɩɟɪɟɫɱɢɬɵɜɚɥɢ ɧɚ ɫɭɯɭɸ. ɋɨɨɬɧɨɲɟɧɢɟ ɫɭɯɨɝɨ ɜɟɫɚ 

ɤ ɫɵɪɨɦɭ ɞɥɹ ɧɚɭɩɥɢɭɫɨɜ ɩɪɢɧɢɦɚɥɨɫɶ ɪɚɜɧɵɦ 0,1 ɫɨɝɥɚɫɧɨ Д91, 106].  

 

ɋɟɪɢɹ ɷɤɫɩɟɪɢɦɟɧɬɨɜ 1.2: ɨɩɪɟɞɟɥɟɧɢɟ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɪɚɡɜɢɬɢɹ ɢ 

ɜɵɠɢɜɚɟɦɨɫɬɢ C. aquaedulcis ɢ A. salinus ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ 

ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ. 

ɂɡ ɥɚɛɨɪɚɬɨɪɧɵɯ ɤɭɥɶɬɭɪ ɤɨɩɟɩɨɞ C. aquaedulcis ɢ A. salinus ɜ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɫɨɫɭɞɵ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɮɨɪɦɵ, ɨɛɴɟɦɨɦ 50 ɦɥ, ɨɬɫɚɠɢɜɚɥɢ ɩɨ 

15 ɧɚɭɩɥɢɭɫɨɜ N1 (3 ɩɨɜɬɨɪɧɨɫɬɢ) ɤɚɠɞɨɝɨ ɜɢɞɚ ɤɨɩɟɩɨɞ. ɗɤɫɩɟɪɢɦɟɧɬɵ ɩɪɨɜɨɞɢɥɢ 

ɩɪɢ ɩɥɨɬɧɨɫɬɢ ɤɨɩɟɩɨɞ ɜ ɫɨɫɭɞɚɯ 0,3 ɷɤɡ·ɦɥ-1.  

ɇɚɛɥɸɞɟɧɢɹ ɡɚ ɪɚɡɜɢɬɢɟɦ ɢ ɜɵɠɢɜɚɟɦɨɫɬɶɸ ɤɨɩɟɩɨɞ ɩɪɨɜɨɞɢɥɢ ɨɬ ɩɟɪɜɨɣ 

ɧɚɭɩɥɢɚɥɶɧɨɣ (N1) ɞɨ ɞɨɫɬɢɠɟɧɢɹ ɲɟɫɬɨɣ ɤɨɩɟɩɨɞɢɬɧɨɣ, ɩɨɥɨɜɨɡɪɟɥɨɣ (ɋ6) ɫɬɚɞɢɢ. 

ɂɞɟɧɬɢɮɢɤɚɰɢɸ ɫɬɚɞɢɣ ɪɚɡɜɢɬɢɹ ɤɨɩɟɩɨɞ ɩɪɨɜɨɞɢɥɢ ɩɪɢɠɢɡɧɟɧɧɨ ɜ ɤɚɦɟɪɟ 

Ȼɨɝɨɪɨɜɚ ɩɨɞ ɛɢɧɨɤɭɥɹɪɨɦ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 2×8 ɢ 4×8. ȼɵɠɢɜɚɟɦɨɫɬɶ ɤɨɩɟɩɨɞ 

ɨɰɟɧɢɜɚɥɢ ɤɚɤ ɩɪɨɰɟɧɬ ɨɫɨɛɟɣ, ɜɵɠɢɜɲɢɯ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɜɫɟɯ ɫɬɚɞɢɣ ɨɬ N1 ɞɨ 

ɋ6. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɤɨɩɟɩɨɞ ɨɩɪɟɞɟɥɹɥɢ ɤɚɤ ɫɪɟɞɧɢɣ ɜɪɟɦɟɧɧɨɣ 

ɢɧɬɟɪɜɚɥ ɪɚɡɜɢɬɢɹ ɨɫɨɛɟɣ ɨɬ N1 ɞɨ ɞɨɫɬɢɠɟɧɢɹ ɜɡɪɨɫɥɨɣ ɫɬɚɞɢɢ – C6. Ⱦɥɢɬɟɥɶɧɨɫɬɶ 

ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɤɨɩɟɩɨɞ ɨɩɪɟɞɟɥɹɥɢ ɩɪɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɦ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɢ ɜ 

ɨɩɬɢɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ, ɨɩɪɟɞɟɥɟɧɧɵɯ ɜ ɪɚɛɨɬɟ ɞɥɹ ɤɚɠɞɨɝɨ ɜɢɞɚ. 

 

ɋɟɪɢɹ ɷɤɫɩɟɪɢɦɟɧɬɨɜ 1.3: ɨɩɪɟɞɟɥɟɧɢɟ ɪɟɩɪɨɞɭɤɬɢɜɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 

ɤɨɩɟɩɨɞ C. aquaedulcis ɢ A. salinus ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ. 

ɂɡ ɥɚɛɨɪɚɬɨɪɧɵɯ ɤɭɥɶɬɭɪ ɤɨɩɟɩɨɞ C. aquaedulcis ɢ A. salinus ɜ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɫɨɫɭɞɵ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɮɨɪɦɵ, ɨɛɴɟɦɨɦ 50 ɦɥ, ɨɬɫɚɠɢɜɚɥɢ ɩɨ 

1 ɫɚɦɤɟ ɫ ɹɣɰɚɦɢ (n = 15 – 20) ɤɚɠɞɨɝɨ ɜɢɞɚ ɤɨɩɟɩɨɞ.  

ɋ ɩɨɦɨɳɶɸ ɛɢɧɨɤɭɥɹɪɚ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 2×8 ɢ 4×8 ɨɩɪɟɞɟɥɹɥɢ ɩɪɢɠɢɡɧɟɧɧɨ 

ɪɚɡɦɟɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɚɦɨɤ (ɞɥɢɧɵ ɩɪɨɫɨɦɵ ɢ ɚɛɞɨɦɟɧɚ), ɞɢɚɦɟɬɪɚ ɹɢɰ, 

ɨɫɭɳɟɫɬɜɥɹɥɢ ɩɨɞɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɹɢɰ ɜ ɤɥɚɞɤɟ (ɚɛɫɨɥɸɬɧɚɹ ɩɥɨɞɨɜɢɬɨɫɬɶ) ɢ 

ɜɵɤɥɸɧɭɜɲɢɯɫɹ ɠɢɡɧɟɫɩɨɫɨɛɧɵɯ ɧɚɭɩɥɢɟɜ (% ɜɵɤɥɟɜɚ). 
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Эɤɫɩɟɪɢɦɟɧɬаɥɶɧɵɟ ɫɟɪɢɢ №2. Вɥɢяɧɢɟ ɬɪɨɮɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɧа 

ɩɪɨɞɭɤɰɢɨɧɧɵɟ ɯаɪаɤɬɟɪɢɫɬɢɤɢ ɤɨɩɟɩɨɞ Calanipeda aquaedulcis ɢ Arctodiaptomus 

salinus. 

ɗɤɫɩɟɪɢɦɟɧɬɵ ɩɪɨɜɨɞɢɥɢ ɧɚ ɥɚɛɨɪɚɬɨɪɧɵɯ ɤɭɥɶɬɭɪɚɯ ɤɨɩɟɩɨɞ C. aquaedulcis 

ɢ A. salinus ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 21 ± 1,5 °ɋ (ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɧɟ ɩɨɡɜɨɥɢɥɢ 

ɩɪɨɜɟɫɬɢ ɷɤɫɩɟɪɢɦɟɧɬɵ ɫɟɪɢɢ №2 ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 25 ± 1,5 °ɋ). ȼ ɤɚɱɟɫɬɜɟ ɤɨɪɦɚ 

ɞɥɹ ɤɨɩɟɩɨɞ ɢɫɩɨɥɶɡɨɜɚɥɢ ɦɢɤɪɨɜɨɞɨɪɨɫɥɢ: Bacillariophyceae: Ph. tricornutum, 

Th. weissflogii; Chlorophyceae: Ch. vulgaris, D. salina; Dinophyceae: P. cordatum, 

P. micans; G. foliaceum; Prymnesiophyceae: I. galbana; ɤɨɧɰɟɧɬɪɚɰɢɸ ɩɢɳɢ 

ɩɨɞɞɟɪɠɢɜɚɥɢ ad libitum (ɬɚɛɥ. 2.1). Ⱥɞɚɩɬɚɰɢɸ ɤɨɩɟɩɨɞ ɤ ɩɢɬɚɧɢɸ 

ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɜɢɞɚ ɩɪɨɜɨɞɢɥɢ ɜ ɬɟɱɟɧɢɟ ɦɢɧɢɦɭɦ 2 – 3 ɧɟɞɟɥɶ.  

 

ɋɟɪɢɹ ɷɤɫɩɟɪɢɦɟɧɬɨɜ 2.1: ɨɩɪɟɞɟɥɟɧɢɟ ɪɚɰɢɨɧɚ ɤɨɩɟɩɨɞ C. aquaedulcis ɢ 

A. salinus ɩɪɢ ɩɢɬɚɧɢɢ ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ ɪɚɡɧɵɯ ɬɚɤɫɨɧɨɦɢɱɟɫɤɢɯ ɝɪɭɩɩ. 

ȼ ɷɤɫɩɟɪɢɦɟɧɬɚɯ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɪɚɰɢɨɧɚ ɤɨɩɟɩɨɞ ɢɫɩɨɥɶɡɨɜɚɥɢ 

ɦɢɤɪɨɜɨɞɨɪɨɫɥɢ: Bacillariophyceae: P. tricornutum; Dinophyceae:  P. cordatum, 

P. micans; Prymnesiophyceae:  I. galbana; Chlorophyceae: D. salina. 

ɂɡ ɥɚɛɨɪɚɬɨɪɧɵɯ ɤɭɥɶɬɭɪ ɤɨɩɟɩɨɞ C. aquaedulcis ɢ A. salinus ɜ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɫɨɫɭɞɵ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɮɨɪɦɵ, ɨɛɴɟɦɨɦ 45 ɦɥ, ɨɬɫɚɠɢɜɚɥɢ ɩɨ 

25 ɜɡɪɨɫɥɵɯ ɨɫɨɛɟɣ (17 ɫɚɦɨɤ ɢ 8 ɫɚɦɰɨɜ) C. aquaedulcis ɢ ɩɨ 12 ɜɡɪɨɫɥɵɯ ɨɫɨɛɟɣ (8 

ɫɚɦɨɤ ɢ 4 ɫɚɦɰɚ) A. salinus (ɩɨ 2 ɩɨɜɬɨɪɧɨɫɬɢ). ɋɨɨɬɧɨɲɟɧɢɟ ɫɚɦɰɨɜ ɢ ɫɚɦɨɤ 

ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɛɵɥɨ ɪɚɜɧɨ 1:2. ɉɥɨɬɧɨɫɬɶ ɨɫɨɛɟɣ C. aquaedulcis ɢ A. salinus 

ɫɨɫɬɚɜɥɹɥɚ 0,6 ɷɤɡ·ɦɥ-1 ɢ 0,3 ɷɤɡ·ɦɥ-1, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

Ɉɩɵɬɵ ɫ ɤɚɠɞɵɦ ɜɢɞɨɦ ɤɨɪɦɚ (P. cordatum, I. galbana) ɩɪɨɜɨɞɢɥɢ ɩɪɢ 

ɱɟɬɵɪɟɯ ɪɚɡɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɜ ɞɜɭɤɪɚɬɧɨɣ ɩɨɜɬɨɪɧɨɫɬɢ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

ɪɚɰɢɨɧɨɜ ɤɨɩɟɩɨɞ ɩɪɢ ɩɢɬɚɧɢɢ ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ ɪɚɡɧɵɯ ɜɢɞɨɜ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɵ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɥɢɹɧɢɹ ɷɤɫɩɨɡɢɰɢɢ ɧɚ ɫɤɨɪɨɫɬɶ 

ɩɨɬɪɟɛɥɟɧɢɹ ɤɥɟɬɨɤ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɨ ɩɨ 

ɨɩɪɟɞɟɥɟɧɢɸ ɪɚɰɢɨɧɨɜ ɤɨɩɟɩɨɞ ɫɨɫɬɚɜɥɹɥɚ 3 ɱ, ɡɚɬɟɦ ɨɧɚ ɛɵɥɚ ɭɜɟɥɢɱɢɧɚ ɞɨ 24 ɱ ɜ 

ɫɜɹɡɢ ɫ ɢɡɛɵɬɨɱɧɵɦ ɩɢɬɚɧɢɟɦ ɤɨɩɟɩɨɞ ɜ ɩɟɪɜɵɟ ɱɚɫɵ ɩɨɫɥɟ ɝɨɥɨɞɚɧɢɹ. ɉɟɪɟɞ 
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ɧɚɱɚɥɨɦ ɨɩɵɬɨɜ ɜ ɬɟɱɟɧɢɟ ɞɜɭɯ ɱɚɫɨɜ ɨɫɨɛɟɣ ɤɨɩɟɩɨɞ ɜɵɞɟɪɠɢɜɚɥɢ ɜ ɱɢɫɬɨɣ 

ɩɪɨɮɢɥɶɬɪɨɜɚɧɧɨɣ ɦɨɪɫɤɨɣ ɜɨɞɟ ɛɟɡ ɞɨɛɚɜɥɟɧɢɹ ɩɢɳɢ ɫ ɰɟɥɶɸ ɨɫɜɨɛɨɠɞɟɧɢɹ ɢɯ 

ɤɢɲɟɱɧɢɤɨɜ. 

Ɋɚɫɱёɬɵ ɩɨɬɪɟɛɥɟɧɢɹ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ ɤɨɩɟɩɨɞɚɦɢ ɩɪɨɜɨɞɢɥɢ ɩɨ ɪɚɡɧɢɰɟ 

ɦɟɠɞɭ ɤɨɧɟɱɧɨɣ ɱɢɫɥɟɧɧɨɫɬɶɸ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ ɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ (ɫ 

ɤɨɩɟɩɨɞɚɦɢ) ɢ ɤɨɧɬɪɨɥɶɧɵɯ (ɛɟɡ ɤɨɩɟɩɨɞ) ɫ ɭɱɟɬɨɦ ɤɨɧɬɪɨɥɹ, ɜ ɤɨɬɨɪɨɦ ɨɩɪɟɞɟɥɹɥɢ 

ɬɟɦɩ ɪɚɡɦɧɨɠɟɧɢɹ ɢ ɨɬɦɢɪɚɧɢɹ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ ɛɟɡ ɜɵɟɞɚɧɢɹ. ɂɫɩɨɥɶɡɨɜɚɥɢ ɩɨ 

ɞɜɟ ɩɨɜɬɨɪɧɨɫɬɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢ ɤɨɧɬɪɨɥɶɧɵɯ ɫɨɫɭɞɨɜ. ɂɫɯɨɞɧɚɹ 

ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ ɜɨ ɜɫɟɯ ɫɨɫɭɞɚɯ ɛɵɥɚ ɨɞɢɧɚɤɨɜɨɣ.  

ɋɤɨɪɨɫɬɶ ɩɨɬɪɟɛɥɟɧɢɹ ɤɥɟɬɨɤ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ ɤɨɩɟɩɨɞɚɦɢ ɨɩɪɟɞɟɥɹɥɢ ɤɚɤ 

ɦɟɬɨɞɨɦ ɩɪɹɦɨɝɨ ɫɱɟɬɚ ɜ ɤɚɦɟɪɟ Ƚɨɪɹɟɜɚ ɩɨɞ ɦɢɤɪɨɫɤɨɩɨɦ, ɬɚɤ ɢ ɦɟɬɨɞɨɦ 

ɩɪɨɬɨɱɧɨɣ ɰɢɬɨɦɟɬɪɢɢ ɫ ɩɨɦɨɳɶɸ ɩɪɨɬɨɱɧɨɝɨ ɰɢɬɨɦɟɬɪɚ CвЭШЦТМЬTM FC 500 [48]. 

Ɋɚɫɱɟɬ ɫɤɨɪɨɫɬɟɣ ɪɚɡɦɧɨɠɟɧɢɹ ɢ ɨɬɦɢɪɚɧɢɹ, ɚ ɬɚɤɠɟ ɫɤɨɪɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ 

ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ ɤɨɩɟɩɨɞɚɦɢ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɨɛɳɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɩɨɬɪɟɛɥɟɧɧɨɣ 

ɩɢɳɢ ɨɫɭɳɟɫɬɜɥɹɥɢ ɫɨɝɥɚɫɧɨ [116].  

 

ɋɟɪɢɹ ɷɤɫɩɟɪɢɦɟɧɬɨɜ 2.2: ɨɩɪɟɞɟɥɟɧɢɟ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɪɚɡɜɢɬɢɹ ɢ 

ɜɵɠɢɜɚɟɦɨɫɬɢ C. aquaedulcis ɢ A. salinus ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɢɬɚɧɢɹ 

ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ ɪɚɡɧɵɯ ɬɚɤɫɨɧɨɦɢɱɟɫɤɢɯ ɝɪɭɩɩ.  

ȼ ɷɤɫɩɟɪɢɦɟɧɬɚɯ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɪɚɡɜɢɬɢɹ ɢ 

ɜɵɠɢɜɚɟɦɨɫɬɢ C. aquaedulcis ɢɫɩɨɥɶɡɨɜɚɥɢ ɦɨɧɨɤɭɥɶɬɭɪɵ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ 

Ph. tricornutum, Th. weissflogii: Ch. vulgaris ɢ D. salina; P. cordatum  ɢ I. galbana, 

Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɪɚɡɜɢɬɢɹ ɢ ɜɵɠɢɜɚɟɦɨɫɬɢ A. salinus ɩɪɨɜɨɞɢɥɢ 

ɩɪɢ ɤɨɪɦɥɟɧɢɢ ɤɨɩɟɩɨɞ ɦɨɧɨɤɭɥɶɬɭɪɚɦɢ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ Th. weissflogii; D. salina;  

P. cordatum, P.  micans; G. foliaceum; I. galbana. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɪɚɡɜɢɬɢɹ ɢ ɜɵɠɢɜɚɟɦɨɫɬɢ C. aquaedulcis 

ɢ A. salinus ɨɬ ɩɟɪɜɨɣ ɧɚɭɩɥɢɚɥɶɧɨɣ (N1) ɞɨ ɲɟɫɬɨɣ ɤɨɩɟɩɨɞɢɬɧɨɣ (ɋ6) ɫɬɚɞɢɢ ɩɪɢ 

ɭɫɥɨɜɢɢ ɩɢɬɚɧɢɹ ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɜɢɞɚ, ɢɡ ɥɚɛɨɪɚɬɨɪɧɵɯ ɤɭɥɶɬɭɪ 

ɤɨɩɟɩɨɞ C. aquaedulcis ɢ A. salinus, ɚɞɚɩɬɢɪɨɜɚɧɧɵɯ ɤ ɩɢɬɚɧɢɸ ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ 

ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɜɢɞɚ, ɨɬɫɚɠɢɜɚɥɢ ɩɨ 15 ɧɚɭɩɥɢɭɫɨɜ N1 (3 ɩɨɜɬɨɪɧɨɫɬɢ) ɤɚɠɞɨɝɨ ɜɢɞɚ 
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ɤɨɩɟɩɨɞ ɜ 50 ɦɥ ɫɨɫɭɞɵ, ɜ ɤɨɬɨɪɵɯ ɩɨɞɞɟɪɠɢɜɚɞɢ ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɪɚɡɜɢɬɢɹ 

ɤɨɧɰɟɧɬɪɚɰɢɸ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ ɨɞɧɨɝɨ ɜɢɞɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɩɢɬɚɧɢɸ ɤɨɩɟɩɨɞ 

ad libitum (ɬɚɛɥ.2). ɗɤɫɩɟɪɢɦɟɧɬɵ ɩɪɨɜɨɞɢɥɢ ɩɪɢ ɩɥɨɬɧɨɫɬɢ ɤɨɩɟɩɨɞ ɜ ɫɨɫɭɞɚɯ 0,3 

ɷɤɡ ·  ɦɥ-1. ɇɚɛɥɸɞɟɧɢɹ ɡɚ ɪɚɡɜɢɬɢɟɦ ɢ ɜɵɠɢɜɚɟɦɨɫɬɶɸ ɤɨɩɟɩɨɞ ɩɪɨɜɨɞɢɥɢ ɨɬ 

ɩɟɪɜɨɣ ɧɚɭɩɥɢɚɥɶɧɨɣ (N1) ɞɨ ɞɨɫɬɢɠɟɧɢɹ ɲɟɫɬɨɣ ɤɨɩɟɩɨɞɢɬɧɨɣ, ɩɨɥɨɜɨɡɪɟɥɨɣ (ɋ6) 

ɫɬɚɞɢɢ. ɂɞɟɧɬɢɮɢɤɚɰɢɸ ɫɬɚɞɢɣ ɪɚɡɜɢɬɢɹ ɤɨɩɟɩɨɞ ɩɪɨɜɨɞɢɥɢ ɩɪɢɠɢɡɧɟɧɧɨ ɜ ɤɚɦɟɪɟ 

Ȼɨɝɨɪɨɜɚ ɩɨɞ ɛɢɧɨɤɭɥɹɪɨɦ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 2×8 ɢ 4×8. ȼɵɠɢɜɚɟɦɨɫɬɶ ɤɨɩɟɩɨɞ 

ɨɰɟɧɢɜɚɥɢ ɤɚɤ ɩɪɨɰɟɧɬ ɨɫɨɛɟɣ, ɜɵɠɢɜɲɢɯ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɜɫɟɯ ɫɬɚɞɢɣ ɨɬ N1 ɞɨ 

ɋ6. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɤɨɩɟɩɨɞ ɨɩɪɟɞɟɥɹɥɢ ɤɚɤ ɫɪɟɞɧɢɣ ɜɪɟɦɟɧɧɨɣ 

ɢɧɬɟɪɜɚɥ ɪɚɡɜɢɬɢɹ ɨɫɨɛɟɣ ɨɬ N1 ɞɨ ɞɨɫɬɢɠɟɧɢɹ ɜɡɪɨɫɥɨɣ ɫɬɚɞɢɢ – C6.  

 

ɋɟɪɢɹ ɷɤɫɩɟɪɢɦɟɧɬɨɜ 2.3: ɨɩɪɟɞɟɥɟɧɢɟ ɪɟɩɪɨɞɭɤɬɢɜɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 

ɤɨɩɟɩɨɞ C. aquaedulcis ɢ A. salinus ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɢɬɚɧɢɹ ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ 

ɪɚɡɧɵɯ ɬɚɤɫɨɧɨɦɢɱɟɫɤɢɯ ɝɪɭɩɩ.  

ȼ ɷɤɫɩɟɪɢɦɟɧɬɚɯ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɪɟɩɪɨɞɭɤɬɢɜɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɨɩɟɩɨɞ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɢɬɚɧɢɹ ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ ɪɚɡɧɵɯ ɬɚɤɫɨɧɨɦɢɱɟɫɤɢɯ ɝɪɭɩɩ ɞɥɹ 

ɤɨɩɟɩɨɞ C. aquaedulcis ɢɫɩɨɥɶɡɨɜɚɥɢ ɦɨɧɨɤɭɥɶɬɭɪɵ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ: 

Ph. tricornutum, Th. weissflogii; D. salina; P. cordatum; I. galbana, ɚ ɞɥɹ ɤɨɩɟɩɨɞ 

A. salinus ɢɫɩɨɥɶɡɨɜɚɥɢ ɦɨɧɨɤɭɥɶɬɭɪɵ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ: Th. weissflogii; D. salina;  

P. cordatum, P.  micans; G. foliaceum; I. galbana.  

ɂɡ ɥɚɛɨɪɚɬɨɪɧɵɯ ɤɭɥɶɬɭɪ ɤɨɩɟɩɨɞ C. aquaedulcis ɢ A. salinus, ɚɞɚɩɬɢɪɨɜɚɧɧɵɯ 

ɤ ɩɢɬɚɧɢɸ ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɜɢɞɚ, ɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɫɨɫɭɞɵ 

ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɮɨɪɦɵ, ɨɛɴɟɦɨɦ 50 ɦɥ, ɨɬɫɚɠɢɜɚɥɢ ɩɨ 1 ɫɚɦɤɟ ɫ ɹɣɰɚɦɢ (n = 10 – 

20) ɤɚɠɞɨɝɨ ɜɢɞɚ ɤɨɩɟɩɨɞ. Ʉɨɧɰɟɧɬɪɚɰɢɸ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɜɢɞɚ 

ɩɨɞɞɟɪɠɢɜɚɥɢ ad libitum Дɬɚɛɥ. 2.1Ж. ɉɪɢɠɢɡɧɟɧɧɵɟ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɤɨɩɟɩɨɞɚɦɢ 

ɩɪɨɜɨɞɢɥɢ ɫ ɩɨɦɨɳɶɸ ɛɢɧɨɤɭɥɹɪɚ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 2×8 ɢ 4×8. Ɉɩɪɟɞɟɥɹɥɢ 

ɪɚɡɦɟɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɚɦɨɤ (ɞɥɢɧɵ ɩɪɨɫɨɦɵ ɢ ɚɛɞɨɦɟɧɚ), ɞɢɚɦɟɬɪ ɹɢɰ, 

ɨɫɭɳɟɫɬɜɥɹɥɢ ɩɨɞɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɹɢɰ ɢ ɜɵɤɥɸɧɭɜɲɢɯɫɹ ɠɢɡɧɟɫɩɨɫɨɛɧɵɯ 

ɧɚɭɩɥɢɟɜ. 
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Эɤɫɩɟɪɢɦɟɧɬаɥɶɧɵɟ ɫɟɪɢɢ №3. Ɉɩɪɟɞɟɥɟɧɢɟ ɩɥɨɞɨɜɢɬɨɫɬɢ ɤɨɩɟɩɨɞ 

Calanipeda aquaedulcis ɢ Arctodiaptomus salinus ɜ ɡаɜɢɫɢɦɨɫɬɢ ɨɬ ɪяɞа ɮаɤɬɨɪɨɜ. 

ɗɤɫɩɟɪɢɦɟɧɬɵ ɩɪɨɜɨɞɢɥɢ ɧɚ ɥɚɛɨɪɚɬɨɪɧɵɯ ɤɭɥɶɬɭɪɚɯ ɤɨɩɟɩɨɞ C. aquaedulcis 

ɢ A. salinus ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 21 ± 1,5 °ɋ (ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɧɟ ɩɨɡɜɨɥɢɥɢ 

ɩɪɨɜɟɫɬɢ ɷɤɫɩɟɪɢɦɟɧɬɵ ɫɟɪɢɢ №3 ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 25 ± 1,5 °ɋ). ȼ ɤɚɱɟɫɬɜɟ ɤɨɪɦɚ 

ɞɥɹ ɤɨɩɟɩɨɞ C. aquaedulcis ɢ A. salinus ɢɫɩɨɥɶɡɨɜɚɥɢ ɦɢɤɪɨɜɨɞɨɪɨɫɥɢ: 

Prymnesiophyceae: I. galbana; Dinophyceae: P. cordatum. Ⱥɞɚɩɬɚɰɢɸ ɤɭɥɶɬɭɪ ɤɨɩɟɩɨɞ 

ɤ ɩɢɬɚɧɢɸ ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɜɵɛɪɚɧɧɨɝɨ ɜɢɞɚ ɩɪɨɜɨɞɢɥɢ ɜ ɬɟɱɟɧɢɟ 

2 – 3 ɧɟɞɟɥɶ.  

 

ɋɟɪɢɹ ɷɤɫɩɟɪɢɦɟɧɬɨɜ 3.1: ɨɩɪɟɞɟɥɟɧɢɟ ɩɥɨɞɨɜɢɬɨɫɬɢ ɤɨɩɟɩɨɞ C. aquaedulcis ɢ 

A. salinus ɡɚ ɠɢɡɧɟɧɧɵɣ ɰɢɤɥ.  

ɂɡ ɥɚɛɨɪɚɬɨɪɧɵɯ ɤɭɥɶɬɭɪ ɤɨɩɟɩɨɞ C. aquaedulcis ɢ A. salinus ɜ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɫɨɫɭɞɵ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɮɨɪɦɵ, ɨɛɴɟɦɨɦ 50 ɦɥ, ɨɬɫɚɠɢɜɚɥɢ ɩɨ 

2 ɫɚɦɤɢ ɢ 1 ɫɚɦɰɭ, ɞɨɫɬɢɝɲɢɯ ɩɨɥɨɜɨɡɪɟɥɨɫɬɢ, (n = 10 – 20) ɤɚɠɞɨɝɨ ɜɢɞɚ ɤɨɩɟɩɨɞ. 

ɋɨɨɬɧɨɲɟɧɢɟ ɫɚɦɰɨɜ ɢ ɫɚɦɨɤ ɫɨɫɬɚɜɥɹɥɨ 1/2. ɋ ɩɨɦɨɳɶɸ ɛɢɧɨɤɭɥɹɪɚ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ 2×8 ɢ 4×8 ɨɩɪɟɞɟɥɹɥɢ ɩɪɢɠɢɡɧɟɧɧɨ ɢɧɬɟɪɜɚɥ ɜɵɦɟɬɚ ɹɢɰ ɫɚɦɤɚɦɢ, 

ɷɦɛɪɢɨɧɚɥɶɧɨɟ ɪɚɡɜɢɬɢɟ ɹɢɰ, ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɟɩɪɨɞɭɤɬɢɜɧɨɝɨ ɩɟɪɢɨɞɚ, 

ɫɪɟɞɧɟɫɭɬɨɱɧɭɸ ɩɪɨɞɭɤɰɢɸ ɹɢɰ ɡɚ ɪɟɩɪɨɞɭɤɬɢɜɧɵɣ ɩɟɪɢɨɞ ɢ ɡɚ ɠɢɡɧɟɧɧɵɣ ɰɢɤɥ.  

 

ɋɟɪɢɹ ɷɤɫɩɟɪɢɦɟɧɬɨɜ 3.2: Ɉɩɪɟɞɟɥɟɧɢɟ ɩɥɨɞɨɜɢɬɨɫɬɢ ɤɨɩɟɩɨɞ C. aquaedulcis ɢ 

A. salinus ɩɪɢ ɪɚɡɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɢɳɢ 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɥɨɞɨɜɢɬɨɫɬɢ ɤɨɩɟɩɨɞ ɢɫɩɨɥɶɡɨɜɚɥɢ ɦɢɤɪɨɜɨɞɨɪɨɫɥɢ 

Prymnesiophyceae:  I. galbana ɜ ɞɢɚɩɚɡɨɧɟ ɤɨɧɰɟɧɬɪɚɰɢɣ ɤɥɟɬɨɤ: ɨɬ 0,2· 10 6 ɤɥ·  ɦɥ-1 

ɞɨ 7,6·10 6 ɤɥ·ɦɥ-1; Dinophyceae: P. cordatum ɜ ɞɢɚɩɚɡɨɧɟ ɤɨɧɰɟɧɬɪɚɰɢɣ ɤɥɟɬɨɤ: ɨɬ 

3·10 3 ɤɥ·ɦɥ-1ɞɨ 129·10 3 ɤɥ·  ɦɥ-1.  

ɂɡ ɥɚɛɨɪɚɬɨɪɧɵɯ ɤɭɥɶɬɭɪ ɤɨɩɟɩɨɞ C. aquaedulcis ɢ A. salinus ɜ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɫɨɫɭɞɵ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɮɨɪɦɵ, ɨɛɴɟɦɨɦ 45 ɦɥ, ɨɬɫɚɠɢɜɚɥɢ ɩɨ  

ɩɨ 12 ɜɡɪɨɫɥɵɯ ɨɫɨɛɟɣ (8 ɫɚɦɨɤ ɢ 4 ɫɚɦɰɚ) ɤɨɩɟɩɨɞ ɨɛɨɢɯ ɜɢɞɨɜ (ɩɨ 2 ɩɨɜɬɨɪɧɨɫɬɢ). 

ɋɨɨɬɧɨɲɟɧɢɟ ɫɚɦɰɨɜ ɢ ɫɚɦɨɤ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɫɨɫɬɚɜɥɹɥɨ 1/2. ɉɥɨɬɧɨɫɬɶ ɨɫɨɛɟɣ 



 44 

C. aquaedulcis ɢ A. salinus ɫɨɫɬɚɜɥɹɥɚ 0,3 ɷɤɡ·ɦɥ-1. Ɉɩɵɬɵ ɫ ɤɚɠɞɵɦ ɜɢɞɨɦ ɤɨɪɦɚ 

ɩɪɨɜɨɞɢɥɢ ɩɪɢ ɱɟɬɵɪɟɯ ɪɚɡɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɜ ɞɜɭɤɪɚɬɧɨɣ ɩɨɜɬɨɪɧɨɫɬɢ. 

ɗɤɫɩɟɪɢɦɟɧɬɵ ɩɪɨɜɨɞɢɥɢ ɜ ɬɟɱɟɧɢɟ ɞɟɫɹɬɢ ɞɧɟɣ. Ɍɪɢ ɪɚɡɚ ɜ ɧɟɞɟɥɸ ɜ ɤɚɠɞɨɦ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɦ ɜɚɪɢɚɧɬɟ ɩɪɨɢɡɜɨɞɢɥɢ ɩɨɞɫɱɟɬ ɱɢɫɥɟɧɧɨɫɬɢ ɜɡɪɨɫɥɵɯ ɨɫɨɛɟɣ, 

ɧɚɭɩɥɢɭɫɨɜ ɢ ɹɢɰ. Ⱦɥɹ ɷɬɨɝɨ ɫɧɚɱɚɥɚ ɜɡɪɨɫɥɵɯ ɨɫɨɛɟɣ ɨɬɞɟɥɹɥɢ ɩɢɩɟɬɤɨɣ ɨɬ 

ɧɚɭɩɥɢɭɫɨɜ ɢ ɹɢɰ, ɚ ɡɚɬɟɦ ɩɪɨɜɨɞɢɥɢ ɩɨɞɫɱɟɬ ɱɢɫɥɟɧɧɨɫɬɢ ɧɚɭɩɥɢɭɫɨɜ ɢ ɹɢɰ ɜ 

ɤɚɦɟɪɟ Ȼɨɝɨɪɨɜɚ ɩɨɞ ɛɢɧɨɤɭɥɹɪɨɦ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 2×8 ɢ 4×8. ɉɪɢ ɨɛɪɚɛɨɬɤɟ 

ɪɟɡɭɥɶɬɚɬɨɜ ɷɤɫɩɟɪɢɦɟɧɬɚ ɭɱɢɬɵɜɚɥɢ ɫɦɟɪɬɧɨɫɬɶ ɜɡɪɨɫɥɵɯ ɨɫɨɛɟɣ, ɤɨɬɨɪɚɹ 

ɫɨɫɬɚɜɥɹɥɚ 1 – 2 %. 

 

Эɤɫɩɟɪɢɦɟɧɬаɥɶɧɵɟ ɫɟɪɢɢ №4. ɉɨɥɭɱɟɧɢɟ ɦаɫɫɨɜɨɣ ɩɪɨɞɭɤɰɢɢ ɤɨɩɟɩɨɞ 

CalanipОda aquaОdulcis ɢ Arctodiaptomus salinus ɜ ɧаɤɨɩɢɬɟɥɶɧɨɣ ɤɭɥɶɬɭɪɟ. 

 

ɋɟɪɢɹ ɷɤɫɩɟɪɢɦɟɧɬɨɜ 4.1: ɨɩɪɟɞɟɥɟɧɢɟ ɨɩɬɢɦɚɥɶɧɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ 

ɩɪɢ ɜɵɪɚɳɢɜɚɧɢɢ ɦɚɫɫɨɜɵɯ ɤɭɥɶɬɭɪ ɤɨɩɟɩɨɞ C. aquaedulcis ɢ A. salinus. 

Ʉɭɥɶɬɢɜɢɪɨɜɚɧɢɟ C. aquaedulcis ɢ A. salinus ɨɫɭɳɟɫɬɜɥɹɥɢ ɜ 1 ɥ ɩɪɢ ɬɪɟɯ 

ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɪɟɠɢɦɚɯ.: 17 ± 1.5 °ɋ, 21 ± 1.5 °ɋ ɢ 25 ± 1.5 °ɋ (ɜ ɞɚɥɶɧɟɣɲɟɦ 17, 21 

ɢ 25 °ɋ). ȼ ɤɚɱɟɫɬɜɟ ɤɨɪɦɚ ɢɫɩɨɥɶɡɨɜɚɥɢ ɦɢɤɪɨɜɨɞɨɪɨɫɥɶ PЫвЦЧОЬТШЩСвМОКО: 

I. galbana, ɤɨɧɰɟɧɬɪɚɰɢɸ ɤɨɬɨɪɨɣ ɩɨɞɞɟɪɠɢɜɚɥɢ 0,02 – 0,08 ɦɝ ɫɭɯ ɦɚɫɫɵ ·  ɦɥ-1. 

ȼ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɫɨɫɭɞɵ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɮɨɪɦɵ, ɨɛɴɟɦɨɦ 500 ɦɥ, 

ɨɬɫɚɠɢɜɚɥɢ ɩɨ 35 ɜɡɪɨɫɥɵɯ ɨɫɨɛɟɣ (25 ɫɚɦɨɤ ɢ 10 ɫɚɦɰɨɜ) ɤɨɩɟɩɨɞ C. aquaedulcis ɢ 

A. salinus (ɜ ɬɪɟɯ ɩɨɜɬɨɪɧɨɫɬɹɯ). ɋɨɨɬɧɨɲɟɧɢɟ ɫɚɦɰɨɜ ɢ ɫɚɦɨɤ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 

ɫɨɫɬɚɜɥɹɥɨ 1/2. ɉɥɨɬɧɨɫɬɶ ɨɫɨɛɟɣ C. aquaedulcis ɢ A. salinus ɫɨɫɬɚɜɥɹɥɚ 0,1 ɷɤɡ.· ɦɥ-1.  

 

ɋɟɪɢɹ ɷɤɫɩɟɪɢɦɟɧɬɨɜ 4.2: Ɋɨɫɬ ɦɚɫɫɨɜɵɯ ɤɭɥɶɬɭɪ ɤɨɩɟɩɨɞ C. aquaedulcis ɢ 

A. salinus ɜ ɛɨɥɶɲɢɯ ɨɛɴɟɦɚɯ.  

ȼ ɷɤɫɩɟɪɢɦɟɧɬɚɯ ɩɨ ɜɵɪɚɳɢɜɚɧɢɸ ɦɚɫɫɨɜɵɯ ɤɭɥɶɬɭɪ ɤɨɩɟɩɨɞ 

ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɟ C. aquaedulcis ɢ A. salinus  ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ 

ɫɨɫɭɞɵ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɮɨɪɦɵ, ɨɛɴɟɦɨɦ 40 ɥ, ɢ ɲɢɪɨɤɢɟ ɛɚɫɫɟɣɧɵ, ɨɛɴɟɦɨɦ 600 ɥ, 

ɤɨɬɨɪɵɟ ɧɚɯɨɞɢɥɢɫɶ ɜ ɭɫɥɨɜɢɹɯ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɢ ɤɪɭɝɥɨɫɭɬɨɱɧɨɝɨ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ 
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ɨɫɜɟɳɟɧɢɹ. ȼ ɨɛɴɟɦɚɯ 40 ɥ ɨɫɭɳɟɫɬɜɥɹɥɢ ɦɨɧɨɜɢɞɨɜɨɟ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɟ ɤɨɩɟɩɨɞ, ɜ 

600 ɥ  ɩɪɨɜɨɞɢɥɢ ɷɤɫɩɟɪɢɦɟɧɬɵ ɩɨ ɜɵɪɚɳɢɜɚɧɢɸ ɫɦɟɲɚɧɧɨɣ  ɤɭɥɶɬɭɪɵ ɞɜɭɯ ɜɢɞɨɜ 

– C. aquaedulcis ɢ A. salinus. ɗɤɫɩɟɪɢɦɟɧɬɵ ɩɪɨɜɨɞɢɥɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 21 ± 1.5 °ɋ 

(ɜ ɞɚɥɶɧɟɣɲɟɦ 21 °ɋ). ȼ ɤɚɱɟɫɬɜɟ ɤɨɪɦɚ ɢɫɩɨɥɶɡɨɜɚɥɢ ɫɦɟɫɶ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ: 

I. galbana,  P. cordatum (C. aquaedulcis), I. galbana,  P. cordatum, P. micans (A. salinus), 

ɫ ɞɨɛɚɜɥɟɧɢɟɦ Ch. vulgaris, ɤɨɧɰɟɧɬɪɚɰɢɸ ɩɢɳɢ ɩɨɞɞɟɪɠɢɜɚɥɢ ad libitum Дɬɚɛɥ. 2.1Ж. 

ɂɡɦɟɧɟɧɢɟ ɱɢɫɥɟɧɧɨɫɬɢ ɤɨɩɟɩɨɞ ɨɩɪɟɞɟɥɹɥɢ 2 – 3 ɪɚɡɚ ɜ ɧɟɞɟɥɸ. ɂɡ ɤɚɠɞɨɝɨ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɫɨɫɭɞɚ ɩɨɫɥɟ ɬɳɚɬɟɥɶɧɨɝɨ ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɨɬɛɢɪɚɥɢ ɩɪɨɛɵ 

ɨɛɴɟɦɨɦ 100 ɦɥ ɤɚɠɞɚɹ ɜ 2–3 ɩɨɜɬɨɪɧɨɫɬɹɯ. Ɂɚɬɟɦ ɩɪɨɜɨɞɢɥɢ ɩɨɞɫɱɟɬ ɱɢɫɥɟɧɧɨɫɬɢ 

ɤɨɩɟɩɨɞ ɜ ɩɪɨɛɟ ɜ ɤɚɦɟɪɟ Ȼɨɝɨɪɨɜɚ ɩɨɞ ɛɢɧɨɤɭɥɹɪɨɦ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 2×8 ɢ 4×8. 

ȼ ɫɟɪɢɹɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ 4.1 – 4.2 ɤɚɠɞɵɟ ɞɜɚ-ɬɪɢ ɞɧɹ ɩɪɨɜɨɞɢɥɢ ɩɨɞɫɱɟɬ 

ɱɢɫɥɟɧɧɨɫɬɢ ɢ ɞɢɧɚɦɢɤɢ ɢɡɦɟɧɟɧɢɣ ɫɬɚɞɢɣ ɤɨɩɟɩɨɞ ɜ ɦɚɫɫɨɜɵɯ ɤɭɥɶɬɭɪɚɯ. Ⱦɥɹ 

ɷɬɨɝɨ ɩɨɫɥɟ ɬɳɚɬɟɥɶɧɨɝɨ ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɤɭɥɶɬɭɪɵ ɢɡ ɤɚɠɞɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ 

ɫɨɫɭɞɚ ɨɬɛɢɪɚɥɢ ɚɥɢɤɜɨɬɭ 100 ɦɥ (ɜ ɞɜɭɯ-ɬɪɟɯ ɩɨɜɬɨɪɧɨɫɬɹɯ). ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ 

ɛɢɨɦɚɫɫɵ ɜ ɦɚɫɫɨɜɨɣ ɤɭɥɶɬɭɪɟ ɭɱɢɬɵɜɚɥɢ ɢɡɦɟɧɟɧɢɹ ɤɚɤ ɜɨɡɪɚɫɬɧɨɣ, ɬɚɤ ɢ 

ɪɚɡɦɟɪɧɨɣ ɫɬɪɭɤɬɭɪɵ ɤɨɩɟɩɨɞ, ɪɚɡɞɟɥɹɹ ɢɯ ɧɚ ɧɚɭɩɥɢɭɫɨɜ, ɤɨɩɟɩɨɞɢɬɨɜ, ɫɚɦɰɨɜ ɢ 

ɫɚɦɨɤ ɢ ɨɰɟɧɢɜɚɹ ɞɨɥɸ ɠɢɜɵɯ ɢ ɦɟɪɬɜɵɯ ɨɪɝɚɧɢɡɦɨɜ ɫɨɝɥɚɫɧɨ ɦɟɬɨɞɭ [31]. 

ɂɡɧɚɱɚɥɶɧɨ ɠɢɜɵɟ ɩɪɨɛɵ ɨɤɪɚɲɢɜɚɥɢ ɜɢɬɚɥɶɧɵɦ ɤɪɚɫɢɬɟɥɟɦ ɧɟɣɬɪɚɥɶɧɵɦ 

ɤɪɚɫɧɵɦ, ɡɚɬɟɦ ɮɢɤɫɢɪɨɜɚɥɢ ɮɨɪɦɚɥɢɧɨɦ. ȼɧɭɬɪɟɧɢɟ ɫɬɪɭɤɬɭɪɵ ɢ ɩɨɜɟɪɯɧɨɫɬɶ ɬɟɥɚ 

ɢɡɧɚɱɚɥɶɧɨ ɠɢɜɵɯ ɤɨɩɟɩɨɞ ɹɪɤɨ ɨɤɪɚɲɢɜɚɥɢɫɶ ɜ ɤɪɚɫɧɵɣ ɰɜɟɬ, ɱɬɨ ɩɨɡɜɨɥɹɥɨ ɥɟɝɤɨ 

ɨɬɥɢɱɢɬɶ ɢɯ ɨɬ ɢɡɧɚɱɚɥɶɧɨ ɦɟɪɬɜɵɯ ɨɫɨɛɟɣ – ɧɟɨɤɪɚɲɟɧɧɵɯ ɢ ɩɨɥɭɩɪɨɡɪɚɱɧɵɯ, ɢ ɜ 

ɞɚɥɶɧɟɣɲɟɦ ɭɱɢɬɵɜɚɬɶ ɢɯ ɩɪɢ ɪɚɫɱɟɬɚɯ ɩɪɨɞɭɤɰɢɢ ɤɨɩɟɩɨɞ ɜ ɦɚɫɫɨɜɵɯ ɤɭɥɶɬɭɪɚɯ.  

Ɉɩɪɟɞɟɥɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɫɭɦɦɚɪɧɵɯ ɤɨɪɨɬɢɧɨɢɞɨɜ ɢ ɮɪɚɤɰɢɨɧɧɨɝɨ ɫɨɫɬɚɜɚ 

C. aquaedulcis ɢ A. salinus ɨɫɭɳɟɫɬɜɥɹɥɢ ɦɟɬɨɞɨɦ ɬɨɧɤɨɫɥɨɣɧɨɣ ɯɪɨɦɚɬɨɝɪɚɮɢɢ [20]. 

 

Эɤɫɩɟɪɢɦɟɧɬаɥɶɧɵɟ ɫɟɪɢɢ №5. Ɉɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɣ ɭɞɟɥɶɧɨɣ ɫɤɨɪɨɫɬɢ 

ɪɨɫɬа ɤɨɩɟɩɨɞ Calanipeda aquaedulcis ɢ Arctodiaptomus salinus ɜ ɡаɜɢɫɢɦɨɫɬɢ ɨɬ 

ɬɟɦɩɟɪаɬɭɪɵ ɤɭɥɶɬɢɜɢɪɨɜаɧɢя ɢ ɬɪɨɮɢɱɟɫɤɢɯ ɮаɤɬɨɪɨɜ  

Ɋɚɫɱɟɬ ɫɪɟɞɧɟɣ ɭɞɟɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɪɨɫɬɚ (Cw) ɤɨɩɟɩɨɞ ɡɚ ɩɟɪɢɨɞ Δt 

ɨɫɭɳɟɫɬɜɥɹɥɢ ɩɨ ɮɨɪɦɭɥɟ [37]: 
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Cw = (ln w2 – ln w1) / (t2 – t1),      (2.2), 

 

ɝɞɟ w2 ɢ w1 – ɫɭɯɚɹ ɦɚɫɫɚ, ɦɝ, ɜ ɧɚɱɚɥɟ ɢ ɜ ɤɨɧɰɟ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɩɟɪɢɨɞɚ, ɬ.ɟ. ɜ 

ɦɨɦɟɧɬɵ ɜɪɟɦɟɧɢ t2 ɢ t1, ɫɭɬ-1.  

Ɋɚɫɱɟɬ ɜɟɥɢɱɢɧɵ Cw ɩɪɨɢɡɜɨɞɢɥɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ ɜ 

ɨɬɞɟɥɶɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɚɯ ɩɨ ɜɥɢɹɧɢɸ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɢ ɬɪɨɮɢɱɟɫɤɨɝɨ ɮɚɤɬɨɪɚ ɧɚ 

ɩɪɨɞɭɤɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɩɟɩɨɞ C. aquaedulcis ɢ A. salinus. 

 

Эɤɫɩɟɪɢɦɟɧɬаɥɶɧɵɟ ɫɟɪɢɢ №6. Ɉɩɪɟɞɟɥɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɭɫɜɨɟɧɢя 

ɩɢщɢ ɤɨɩɟɩɨɞ Calanipeda aquaedulcis ɢ Arctodiaptomus salinus ɜ ɡаɜɢɫɢɦɨɫɬɢ ɨɬ 

ɬɪɨɮɢɱɟɫɤɨɝɨ ɮаɤɬɨɪа 

Ɉɩɪɟɞɟɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɜɡɪɨɫɥɵɯ ɨɫɨɛɟɣ C. aquaedulcis ɢ 

A. salinus ɨɫɭɳɟɫɬɜɥɹɥɢ ɧɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɨɬɞɟɥɶɧɵɯ 

ɷɤɫɩɟɪɢɦɟɧɬɚɯ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɩɥɨɞɨɜɢɬɨɫɬɢ ɤɨɩɟɩɨɞ C. aquaedulcis ɢ A. salinus 

ɩɪɢ ɪɚɡɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ. 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɭɫɜɨɟɧɢɹ ɩɢɳɢ ɪɚɫɫɱɢɬɵɜɚɥɢ ɩɨ ɮɨɪɦɭɥɟ Д137]: 

 

(EP + Q) / R     (2.3), 

 

ɝɞɟ EP – ɩɪɨɞɭɤɰɢɹ ɹɢɰ, ɦɝ C·ɷɤɡ-1·ɫɭɬ-1; Q – ɞɵɯɚɧɢɟ, ɦɝ C·ɷɤɡ-1·ɫɭɬ-1; R – 

ɪɚɰɢɨɧ, ɦɝ C·ɷɤɡ-1·ɫɭɬ-1.  

Ɂɧɚɱɟɧɢɹ Q ɞɥɹ ɤɚɠɞɨɝɨ ɜɢɞɚ ɤɨɩɟɩɨɞ ɢɫɩɨɥɶɡɨɜɚɥɢ ɢɡ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ 

ɞɚɧɧɵɯ [162]. ɋɭɯɭɸ ɦɚɫɫɭ ɹɢɰ ɪɚɫɫɱɢɬɵɜɚɥɢ ɩɨ ɮɨɪɦɭɥɟ [162]; 

 

Wegg = 0,167 · k ·π· d
3
egg                                        (2.4), 

 

ɝɞɟ k – 0,000476 ɞɥɹ ɫɭɛɢɬɚɧɧɵɯ ɹɢɰ. ɉɟɪɟɫɱɟɬ ɫɭɯɨɣ ɦɚɫɫɵ ɹɢɰ ɩɨ ɭɝɥɟɪɨɞɭ 

ɨɫɭɳɟɫɬɜɥɹɥɢ ɫɨɝɥɚɫɧɨ Д137Ж. Ɂɧɚɱɟɧɢɹ ɫɭɯɨɣ ɦɚɫɫɵ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ ɩɨ ɭɝɥɟɪɨɞɭ 

ɞɥɹ I. galbana ɢɫɩɨɥɶɡɨɜɚɥɢ ɢɡ Д85], P. cordatum – [102]. 
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ȼɚɥɨɜɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɨɫɬɚ ɜɵɱɢɫɥɹɥɢ ɩɨ ɮɨɪɦɭɥɟ Д137]: 

EP / R      (2.5). 

 

Эɤɫɩɟɪɢɦɟɧɬаɥɶɧɵɟ ɫɟɪɢɢ №7. Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɨɞɭɤɰɢɢ ɤɨɩɟɩɨɞ Calanipeda 

aquaedulcis ɢ Arctodiaptomus salinus ɩɪɢ ɤɭɥɶɬɢɜɢɪɨɜаɧɢɢ ɧа ɬɪɟɯ 

ɬɟɦɩɟɪаɬɭɪɧɵɯ ɪɟɠɢɦаɯ 

Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɨɞɭɤɰɢɢ ɤɨɩɟɩɨɞ ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ ɫ ɩɨɡɢɰɢɣ ɤɢɧɟɬɢɤɢ 

ɛɢɨɦɚɫɫɵ ɩɨɩɭɥɹɰɢɣ ɩɨ ɭɪɚɜɧɟɧɢɸ ɉ. Ȼɨɣɫɟɧ-ɂɟɧɫɟɧ [14, 15, 35]: 

 

Pt = B2 – B1 + Be,      (2.6), 

 

ɝɞɟ B2 ɢ B1 – ɛɢɨɦɚɫɫɚ ɜ ɤɨɧɰɟ ɢ ɧɚɱɚɥɟ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɩɟɪɢɨɞɚ, Be – 

ɭɛɵɥɶ ɛɢɨɦɚɫɫɵ. 

Ɋɚɫɱɟɬ ɩɪɨɞɭɤɰɢɢ ɤɨɩɟɩɨɞ ɩɪɨɢɡɜɨɞɢɥɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ ɜ 

ɨɬɞɟɥɶɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɚɯ ɩɨ ɪɨɫɬɭ ɦɚɫɫɨɜɵɯ ɤɭɥɶɬɭɪ C.  aquaedulcis ɢ A. salinus ɩɪɢ 

ɬɪɟɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɪɟɠɢɦɚɯ: 17 ± 1.5°ɋ, 21 ± 1.5°ɋ ɢ 25 ± 1.5°ɋ ɜ 1 ɥ, ɚ ɬɚɤɠɟ ɜ 

ɨɛɴɟɦɚɯ 40 ɢ 600 ɥ ɩɪɢ 21 ± 1.5 °ɋ.  

 

ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ ɦɟɬɨɞɵ ɨɛɪɚɛɨɬɤɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɣ 

Ⱦɥɹ ɜɫɟɯ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɫɪɟɞɧɢɟ ɚɪɢɮɦɟɬɢɱɟɫɤɢɟ (Ɇ), 

ɞɨɜɟɪɢɬɟɥɶɧɵɣ ɢɧɬɟɪɜɚɥ (C.I., 95 %), ɨɲɢɛɤɢ ɫɪɟɞɧɟɣ (m), ɫɬɚɧɞɚɪɬɧɵɟ ɨɬɤɥɨɧɟɧɢɹ, 

ɞɨɫɬɨɜɟɪɧɨɫɬɶ (p) ɪɚɡɥɢɱɢɣ ɜɵɛɨɪɨɱɧɵɯ ɫɪɟɞɧɢɯ ɫ ɩɨɦɨɳɶɸ t-ɤɪɢɬɟɪɢɹ ɋɬɶɸɞɟɧɬɚ. 

ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ ɜɵɩɨɥɧɹɥɚɫɶ ɫɬɚɧɞɚɪɬɧɵɦɢ ɩɪɨɝɪɚɦɦɧɵɦɢ 

ɩɚɤɟɬɚɦɢ (Microsoft Excel) ɞɥɹ ɩɟɪɫɨɧɚɥɶɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ. ɇɚ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ 

ɪɚɛɨɬɟ ɪɢɫɭɧɤɚɯ, ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ, ɜɨ ɢɡɛɟɠɚɧɢɟ ɡɚɝɪɨɦɨɠɞɟɧɢɹ ɪɢɫɭɧɤɨɜ, 

ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɜɚɪɢɚɛɟɥɶɧɨɫɬɶ ɢɫɫɥɟɞɭɟɦɵɯ 

ɩɪɢɡɧɚɤɨɜ, ɨɩɭɫɤɚɥɢ. 
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ɊȺɁȾȿɅ 3. ȼɅɂəɇɂȿ ɌȿɆɉȿɊȺɌɍɊɇɈȽɈ ɎȺɄɌɈɊȺ ɇȺ 

ɉɊɈȾɍɄɐɂɈɇɇɕȿ ɏȺɊȺɄɌȿɊɂɋɌɂɄɂ ɄɈɉȿɉɈȾ  

CALANIPEDA AQUAEDULCIS ɢ ARCTODIAPTOMUS SALINUS 

 

Ɍɟɦɩɟɪɚɬɭɪɚ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɯ ɮɚɤɬɨɪɨɜ, ɨɩɪɟɞɟɥɹɸɳɢɯ 

ɫɤɨɪɨɫɬɶ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɨɤɚɡɵɜɚɟɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɫɤɨɪɨɫɬɶ 

ɪɨɫɬɚ ɤɨɩɟɩɨɞ ɱɟɪɟɡ ɢɡɦɟɧɟɧɢɟ ɦɟɬɚɛɨɥɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɠɢɜɨɬɧɵɯ, ɚ ɬɚɤɠɟ 

ɢɡɦɟɧɟɧɢɟ ɫɤɨɪɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɨɧɜɟɪɫɢɢ ɩɨɬɪɟɛɥɟɧɧɨɣ ɩɢɳɢ, 

ɬ.ɟ. ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɢɳɢ ɧɚ ɪɨɫɬɚ [63, 96]. Ʉɨɥɟɛɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɵɡɵɜɚɸɬ 

ɢɡɦɟɧɟɧɢɹ ɤɚɤ ɫɤɨɪɨɫɬɢ ɪɨɫɬɚ, ɬɚɤ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɠɢɡɧɢ ɪɚɤɨɨɛɪɚɡɧɵɯ Д61]. 

ȼɥɢɹɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɪɟɩɪɨɞɭɤɬɢɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɩɟɩɨɞ ɩɪɨɹɜɥɹɟɬɫɹ ɧɟ 

ɬɨɥɶɤɨ ɱɟɪɟɡ ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɹɢɰ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɠɢɡɧɢ ɨɫɨɛɟɣ, ɧɨ ɢ 

ɱɟɪɟɡ ɢɡɦɟɧɟɧɢɟ ɬɚɤɢɯ ɜɟɥɢɱɢɧ, ɤɚɤ, ɱɢɫɥɨ ɹɢɰ ɜ ɤɥɚɞɤɟ ɢ ɫɪɨɤɚ ɧɚɫɬɭɩɥɟɧɢɹ 

ɩɨɥɨɜɨɡɪɟɥɨɫɬɢ Д5, 7]. Ɋɨɫɬ ɝɨɧɚɞ ɤɨɩɟɩɨɞ ɢ ɫɤɨɪɨɫɬɶ ɫɨɡɪɟɜɚɧɢɹ ɨɨɰɢɬɨɜ ɜ ɝɨɧɚɞɚɯ 

ɡɚɜɢɫɢɬ, ɩɨɦɢɦɨ ɬɪɨɮɢɱɟɫɤɨɝɨ ɮɚɤɬɨɪɚ, ɟɳɟ ɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ.  

ɂɡ ɞɜɭɯ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɧɚɦɢ ɜɢɞɨɜ ɤɨɩɟɩɨɞ, ɩɨɥɧɵɣ ɰɢɤɥ ɪɚɡɜɢɬɢɹ ɫ 

ɨɩɢɫɚɧɢɟɦ ɤɚɤ ɤɨɩɟɩɨɞɢɬɧɵɯ, ɬɚɤ ɢ ɧɚɭɩɥɢɚɥɶɧɵɯ ɫɬɚɞɢɣ ɪɚɧɟɟ ɛɵɥ ɢɫɫɥɟɞɨɜɚɧ (ɜ 

ɨɬɥɢɱɚɸɳɢɯɫɹ ɨɬ ɧɚɲɢɯ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ) ɬɨɥɶɤɨ ɞɥɹ Calanipeda 

aquaedulcis [6, 29]. ɋɭɳɟɫɬɜɭɸɬ ɧɟɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɞɚɧɧɵɟ ɩɨ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɷɦɛɪɢɨɧɚɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ ɢ ɩɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɩɨɫɬɷɦɛɪɢɨɧɚɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ 

Arctodiaptomus salinus ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɪɚɡɥɢɱɧɵɯ ɜɟɥɢɱɢɧ ɬɟɦɩɟɪɚɬɭɪɵ ɢ 

ɫɨɥɟɧɨɫɬɢ Д175]: ɩɨ ɜɥɢɹɧɢɸ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɤɨɥɶɤɢɯ ɪɚɧɧɢɯ 

ɫɬɚɞɢɣ ɪɚɡɜɢɬɢɹ A. salinus [166Ж, ɚ ɬɚɤɠɟ ɩɨ ɬɨɥɟɪɚɧɬɧɨɫɬɢ ɞɚɧɧɨɝɨ ɜɢɞɚ ɩɨ 

ɨɬɧɨɲɟɧɢɸ ɤ ɪɚɡɧɵɦ ɩɟɫɬɢɰɢɞɚɦ, ɩɪɢɦɟɧɹɟɦɵɦ ɞɥɹ ɢɧɬɟɧɫɢɜɧɨɝɨ ɜɵɪɚɳɢɜɚɧɢɹ 

ɨɥɢɜɤɨɜɵɯ ɞɟɪɟɜɶɟɜ Д161]. ɂɡɭɱɟɧɵ ɧɟɤɨɬɨɪɵɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɫɤɨɪɨɫɬɢ ɪɨɫɬɚ 

A. salinus ɜ ɨɬɞɟɥɶɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɚɯ ɢ ɟɫɬɟɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ  ɫɨɥɟɧɵɯ ɫɢɛɢɪɫɤɢɯ 

ɨɡɟɪ Д73].  
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3.1. Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɡɦɟɪɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ Calanipeda aquaedulcis ɢ 

Arctodiaptomus salinus ɩɪɢ ɞɜɭɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɪɟɠɢɦɚɯ 

 

ɉɪɢ ɢɡɭɱɟɧɢɢ ɩɪɨɞɭɤɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɨɩɟɩɨɞ ɛɨɥɶɲɨɟ ɜɧɢɦɚɧɢɟ 

ɭɞɟɥɹɟɬɫɹ ɪɚɡɦɟɪɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɨɪɝɚɧɢɡɦɨɜ Д32, 179Ж, ɬɚɤ ɤɚɤ ɫɤɨɪɨɫɬɶ 

ɨɫɧɨɜɧɵɯ ɩɪɨɰɟɫɫɨɜ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɪɚɤɨɨɛɪɚɡɧɵɯ ɡɚɜɢɫɢɬ ɨɬ ɢɯ ɪɚɡɦɟɪɨɜ Д33, 

61Ж. ɉɪɢ ɢɡɭɱɟɧɢɢ ɩɪɨɰɟɫɫɨɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɪɨɫɬɚ ɤɨɩɟɩɨɞ ɢɫɫɥɟɞɭɸɬ ɢɡɦɟɧɟɧɢɹ 

ɜɟɫɚ ɢɥɢ ɞɪɭɝɢɯ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵɯ ɟɦɭ ɜɟɥɢɱɢɧ, ɧɚɩɪɢɦɟɪ, ɫɨɞɟɪɠɚɧɢɟ ɚɡɨɬɚ ɜ ɬɟɥɟ 

(ɜɟɫɨɜɨɣ ɪɨɫɬ), ɥɢɛɨ ɢɡɦɟɧɟɧɢɹ ɥɢɧɟɣɧɵɯ ɪɚɡɦɟɪɨɜ (ɥɢɧɟɣɧɵɣ ɪɨɫɬ) Д33, 87]. 

Ɋɚɡɦɟɪɧɚɹ ɫɬɪɭɤɬɭɪɚ ɩɨɩɭɥɹɰɢɢ ɡɚɜɢɫɢɬ ɨɬ ɫɬɚɞɢɢ ɟɟ ɪɚɡɜɢɬɢɹ, ɨɬ ɢɡɦɟɧɟɧɢɹ 

ɫɨɨɬɧɨɲɟɧɢɹ ɪɚɡɧɵɯ ɫɬɚɞɢɣ ɪɚɡɜɢɬɢɹ, ɢ, ɫɨɨɬɜɟɫɬɜɟɧɧɨ, ɪɚɡɦɟɪɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 

ɬɟɥɚ ɪɚɱɤɨɜ, ɤɨɬɨɪɵɟ ɜɨɡɪɚɫɬɚɸɬ ɜ ɬɟɱɟɧɢɟ ɢɯ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ Д32, 37, 77].  

ɐɟɥɶ ɫɟɪɢɢ ɷɤɫɩɟɪɢɦɟɧɬɨɜ 1.1 ɡɚɤɥɸɱɚɥɚɫɶ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɪɚɡɦɟɪɧɵɯ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɨɩɟɩɨɞ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɭɫɥɨɜɢɣ.  

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɪɚɡɦɟɪɧɨ-ɜɟɫɨɜɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɩɟɩɨɞ ɭɜɟɥɢɱɢɜɚɸɬɫɹ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɫɥɟ ɩɪɨɯɨɠɞɟɧɢɹ ɥɢɧɶɤɢ Д120], ɨɰɟɧɤɭ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɨɫɬɚ 

ɤɨɩɟɩɨɞ ɩɪɨɢɡɜɨɞɹɬ ɦɟɠɞɭ ɫɬɚɞɢɹɦɢ ɪɚɡɜɢɬɢɹ Д205]. 

Ɋɚɡɦɟɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɩɟɩɨɞ, ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ ɞɜɭɯ ɬɟɦɩɟɪɚɬɭɪɚɯ 

ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ (ɬɚɛɥ. 1 – 6). ɋɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ ɞɥɢɧɵ 

ɬɟɥɚ C.  aquaedulcis ɧɚɭɩɥɢɚɥɶɧɵɯ ɫɬɚɞɢɣ N1 – N6 ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 21 °ɋ 

ɭɜɟɥɢɱɢɜɚɥɢɫɶ ɨɬ 0,123 ɞɨ 0,355 ɦɦ; ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 25 °ɋ – ɨɬ 0,123 ɞɨ 0,346 ɦɦ. 

ɋɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ ɞɥɢɧɵ ɬɟɥɚ A. salinus ɧɚɭɩɥɢɚɥɶɧɵɯ ɫɬɚɞɢɣ N1 – N6 ɜɨɡɪɚɫɬɚɥɢ: 

ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 21 °ɋ – ɨɬ 0,225 ɞɨ 0,450 ɦɦ; ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 25 °ɋ – ɨɬ 0,212 ɞɨ 

0,419 ɦɦ (ɪɢɫ. 3.1). ɇɨ ɞɨɫɬɨɜɟɪɧɵɯ ɨɬɥɢɱɢɣ ɪɚɡɦɟɪɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɛɨɢɯ ɜɢɞɨɜ 

ɤɨɩɟɩɨɞ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɞɢɚɩɚɡɨɧɟ 21 – 25 °ɋ ɧɟ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ. 

ɋɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ ɨɛɳɟɣ ɞɥɢɧɵ ɬɟɥɚ (L – ɞɥɢɧɚ ɩɪɨɫɨɦɵ ɩɥɸɫ ɞɥɢɧɚ 

ɚɛɞɨɦɟɧɚ) C. aquaedulcis ɤɨɩɟɩɨɞɢɬɧɵɯ ɫɬɚɞɢɣ ɋ1 – ɋ5 ɭɜɟɥɢɱɢɜɚɥɢɫɶ ɩɪɢ 

ɬɟɦɩɟɪɚɬɭɪɟ 21 °ɋ – ɨɬ 0,461 ɞɨ 0,947 ɦɦ; ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 25 °ɋ – ɨɬ 0,464 ɞɨ 1,016 

ɦɦ. Ⱥɧɚɥɨɝɢɱɧɨ ɫɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ ɞɥɢɧ (L) ɛɵɥɢ ɭɫɬɚɧɨɜɥɟɧɵ ɞɥɹ A. salinus 

ɤɨɩɟɩɨɞɢɬɧɵɯ ɫɬɚɞɢɣ ɋ1 – ɋ5: ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 21 °ɋ – ɨɬ 0,576 ɞɨ 1,179 ɦɦ; ɩɪɢ 
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ɬɟɦɩɟɪɚɬɭɪɟ 25 °ɋ – ɨɬ 0,572 ɞɨ 1,178 ɦɦ. Ɍɟɪɦɢɧɚɥɶɧɵɟ ɪɚɡɦɟɪɵ ɫɪɟɞɧɢɯ ɡɧɚɱɟɧɢɣ 

ɨɛɳɟɣ ɞɥɢɧɵ ɬɟɥɚ (ɩɪɨɫɨɦɚ ɩɥɸɫ ɚɛɞɨɦɟɧ) ɜɡɪɨɫɥɵɯ ɫɚɦɰɨɜ ɢ ɫɚɦɨɤ ɨɛɨɢɯ ɜɢɞɨɜ 

ɤɨɩɟɩɨɞ ɫɧɢɠɚɥɢɫɶ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɨɬ 21 

°ɋ ɞɨ 25 °ɋ. ɋɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ L ɜɡɪɨɫɥɵɯ ɨɫɨɛɟɣ C.  aquaedulcis ɫɨɫɬɚɜɥɹɥɢ: ɩɪɢ 

ɬɟɦɩɟɪɚɬɭɪɟ 21 °ɋ – ɨɬ 1,066 ɦɦ (ɫɚɦɰɵ) ɞɨ 1,201 ɦɦ (ɫɚɦɤɢ); ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 25 °ɋ 

– ɨɬ 1,052 ɦɦ (ɫɚɦɰɵ) ɞɨ 1,168 ɦɦ (ɫɚɦɤɢ). ɋɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ L ɜɡɪɨɫɥɵɯ ɨɫɨɛɟɣ 

A. salinus ɩɨɥɭɱɟɧɵ: ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 21 °ɋ – ɨɬ 1,328 ɦɦ (ɫɚɦɰɵ) ɞɨ 1,386 ɦɦ 

(ɫɚɦɤɢ) ɦɦ; ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 25 °ɋ – ɨɬ 1,288 ɦɦ (ɫɚɦɰɵ) ɞɨ 1,366 ɦɦ (ɫɚɦɤɢ) ɦɦ 

Дɬɚɛɥ. 5 – 6 ɉɪɢɥɨɠɟɧɢɹ ȺЖ ɢ (ɪɢɫ. 3.1.).  
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Ɋɢɫ. 3.1. Ⱦɢɧɚɦɢɤɚ ɢɡɦɟɧɟɧɢɣ ɨɛɳɟɣ ɞɥɢɧɵ ɬɟɥɚ (ɦɦ) ɤɨɩɟɩɨɞ Calanipeda 

aquaedulcis ɢ Arctodiaptomus salinus ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɚɞɢɢ ɪɚɡɜɢɬɢɹ (p > 0,05) 

 

Ɍɟɦɩɟɪɚɬɭɪɧɵɟ ɭɫɥɨɜɢɹ, ɜ ɤɨɬɨɪɵɯ ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɜɢɬɢɟ ɩɨɩɭɥɹɰɢɣ ɤɨɩɟɩɨɞ., 

ɨɛɵɱɧɨ ɨɤɚɡɵɜɚɸɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɛɢɨɦɚɫɫɭ ɨɫɨɛɟɣ, ɩɨ ɤɨɬɨɪɨɣ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɫɱɟɬ ɢɯ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ. ȼ ɫɜɹɡɢ ɫ ɧɟɜɨɡɦɨɠɧɨɫɬɶɸ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɢɡɦɟɪɟɧɢɹ ɜɟɫɚ ɞɥɹ ɤɚɠɞɨɣ ɫɬɚɞɢɢ ɤɨɩɟɩɨɞ ɩɭɬɟɦ ɜɡɜɟɲɢɜɚɧɢɹ, 

ɧɚɦɢ ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ ɪɚɫɱɟɬɧɵɣ ɦɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɜɟɫɚ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ 
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ɨɪɝɚɧɢɡɦɨɜ ɫ ɭɱɟɬɨɦ ɫɨɨɬɧɨɲɟɧɢɹ ɞɥɢɧɵ ɢ ɜɟɫɚ ɨɫɨɛɟɣ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɛɢɨɦɚɫɫɵ 

ɤɨɩɟɩɨɞ Д162].  

ȼ ɬɚɛɥ. 3.1 ɩɪɢɜɟɞɟɧɵ ɡɧɚɱɟɧɢɹ ɫɭɯɨɣ ɛɢɨɦɚɫɫɵ ɤɨɩɟɩɨɞ C.  aquaedulcis, ɢɡ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɩɨɩɭɥɹɰɢɣ, ɜɵɪɚɳɟɧɧɵɯ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ 21 °ɋ ɢ 25 °ɋ, (p > 

0.05). ɂɡ ɪɚɫɱɟɬɧɵɯ ɞɚɧɧɵɯ (ɬɚɛɥ. 3.2) ɡɧɚɱɟɧɢɣ ɫɭɯɨɣ ɛɢɨɦɚɫɫɵ ɤɨɩɟɩɨɞ A. salinus 

ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ 21 °ɋ ɢ 25 °ɋ (p > 0.05) ɫɥɟɞɭɟɬ, ɱɬɨ ɩɪɨɢɫɯɨɞɢɬ ɧɟɛɨɥɶɲɨɟ 

ɩɪɟɜɵɲɟɧɢɟ ɛɢɨɦɚɫɫɵ ɤɨɩɟɩɨɞ ɧɚ ɧɚɭɩɥɢɚɥɶɧɨɦ ɷɬɚɩɟ ɪɚɡɜɢɬɢɹ ɩɪɢ 21 °ɋ, ɧɚ 

ɤɨɩɟɩɨɞɢɬɧɨɦ ɷɬɚɩɟ ɪɚɡɜɢɬɢɹ ɋ1 – ɋ4 ɩɪɢ 25 °ɋ ɢ ɋ5 – ɋ6 ɩɪɢ 21 °ɋ. Ɍɨ ɟɫɬɶ, ɚɧɚɥɢɡ 

ɩɨɥɭɱɟɧɧɵɯ ɜ ɷɤɫɩɟɪɢɦɟɧɬɚɯ ɞɚɧɧɵɯ ɡɧɚɱɟɧɢɣ ɫɭɯɨɣ ɛɢɨɦɚɫɫɵ ɤɨɩɟɩɨɞ ɜɵɹɜɢɥ 

ɞɨɜɨɥɶɧɨ ɫɥɨɠɧɭɸ ɤɚɪɬɢɧɭ ɜɨɡɞɟɣɫɬɜɢɹ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɮɚɤɬɨɪɚ ɧɚ ɛɢɨɦɚɫɫɭ 

ɤɨɩɟɩɨɞ. 

Ⱦɥɹ ɦɧɨɝɢɯ ɜɢɞɨɜ ɤɨɩɟɩɨɞ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɨɫɨɛɢ ɢɡ ɫɨɫɬɚɜɚ ɝɟɧɟɪɚɰɢɣ, 

ɪɚɡɜɢɜɚɸɳɢɯɫɹ ɩɪɢ ɧɢɡɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɞɵ, ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɛɨɥɟɟ ɜɵɫɨɤɢɦɢ 

ɫɪɟɞɧɢɦɢ ɪɚɡɦɟɪɚɦɢ ɬɟɥɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɨɫɨɛɹɦɢ, ɪɚɡɜɢɜɲɢɦɢɫɹ ɩɪɢ ɛɨɥɟɟ 

ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ Д24Ж. Ɋɚɡɦɟɪɧɵɣ ɞɢɚɩɚɡɨɧ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚɦɢ ɫɪɟɞɧɢɯ 

ɡɧɚɱɟɧɢɣ ɞɥɢɧɵ ɬɟɥɚ ɢɡɭɱɟɧɧɵɯ ɜɢɞɨɜ ɤɨɩɟɩɨɞ ɧɚɯɨɞɢɬɫɹ ɜɧɭɬɪɢ ɪɚɡɦɟɪɧɵɯ 

ɞɢɚɩɚɡɨɧɨɜ ɫɪɟɞɧɢɯ ɡɧɚɱɟɧɢɣ ɞɥɢɧɵ ɬɟɥɚ C.  aquaedulcis ɢ A. salinus, ɩɨɥɭɱɟɧɧɵɯ 

ɞɪɭɝɢɦɢ ɢɫɫɥɟɞɨɜɚɬɟɥɹɦɢ ɪɚɡɦɟɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɤɢ ɤɨɬɨɪɵɯ ɛɵɥɢ ɢɡɭɱɟɧɵ ɩɨ 

ɜɵɛɨɪɤɚɦ ɤɨɩɟɩɨɞ, ɩɨɥɭɱɟɧɧɵɯ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɢɡ ɟɫɬɟɫɬɜɟɧɧɵɯ ɜɨɞɨɟɦɨɜ.  

Ɍɚɤ, ɫɪɟɞɧɢɟ ɪɚɡɦɟɪɵ C.  aquaedulcis ɢɡ ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɪɟɞɵ ɨɛɢɬɚɧɢɹ 

(ɫɪɟɞɢɡɟɦɧɨɦɨɪɫɤɢɟ ɫɨɥɟɧɵɟ ɛɨɥɨɬɚ, Emporda wetlands, ɫɟɜɟɪɨ-ɜɨɫɬɨɤ ɂɛɟɪɢɣɫɤɨɝɨ 

ɩ-ɨɜɚ) ɤɨɥɟɛɚɥɢɫɶ ɜ ɩɪɟɞɟɥɚɯ: ɧɚɭɩɥɢɚɥɶɧɵɟ – 0,11 – 0,44 ɦɦ, ɤɨɩɟɩɨɞɢɬɧɵɟ – 0,29 – 

1,75 ɦɦ, ɩɨɥɨɜɨɡɪɟɥɵɟ ɫɬɚɞɢɢ – 0,90 – 1,90 ɦɦ Д111]. ɉɨɥɭɱɟɧɧɵɟ ɧɚɦɢ ɫɪɟɞɧɢɟ 

ɪɚɡɦɟɪɵ C.  aquaedulcis ɢɡ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɤɭɥɶɬɭɪ ɧɚɯɨɞɢɥɢɫɶ ɜ ɛɨɥɟɟ ɭɡɤɨɦ 

ɞɢɚɩɚɡɨɧɟ: 0,12 – 0,36 ɦɦ (ɧɚɭɩɥɢɚɥɶɧɵɟ ɫɬɚɞɢɢ), 0,46 – 1,02 ɦɦ (ɤɨɩɟɩɨɞɢɬɧɵɟ 

ɫɬɚɞɢɢ), 1,05 – 1,20 ɦɦ (ɜɡɪɨɫɥɵɟ ɫɬɚɞɢɢ).  
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Ɍɚɛɥицɚ 3.1.  

Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɫɭɯɨɣ ɛɢɨɦɚɫɫɵ (w, ɦɤɝ) ɤɨɩɟɩɨɞ Calanipeda aquaedulcis 

ɩɪɢ ɞɜɭɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɪɟɠɢɦɚɯ 

 

 Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ 

ɋɬɚɞɢɢ 21 ± 1,5 °ɋ 25 ± 1,5 °ɋ 

N1 0,013 ± 0,003 0,006 ± 0,002 

N2 0,017 ± 0,003 0,018 ± 0,002 

N3 0,028 ± 0,002 0,022 ± 0,003 

N4 0,045 ± 0,002 0,045 ± 0,005 

N5 0,067 ± 0,003 0,062 ± 0,005 

N6 0,091 ± 0,006 0,090 ± 0,002 

C1 0,664 ± 0,006 0,643 ± 0,01 

C2 0,880 ± 0,003 0,966 ± 0,008 

C3 1,722 ± 0,008 1,844 ± 0,01 

C4 2,966 ± 0,005 2,984 ± 0,01 

C5 3,456 ± 0,01 4,174 ± 0,01 

M 4,160 ± 0,01 3,959 ± 0,01 

F 6,010 ± 0,01 5,810 ± 0,01 

 

ɉɨ-ɜɢɞɢɦɨɦɭ, ɷɬɨ ɫɜɹɡɚɧɨ ɫ ɛɨɥɟɟ ɫɬɚɛɢɥɶɧɵɦɢ ɬɟɦɩɟɪɚɬɭɪɧɵɦɢ ɢ 

ɬɪɨɮɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ ɜ ɧɚɲɢɯ ɷɤɫɩɟɪɢɦɟɧɬɚɯ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɭɫɥɨɜɢɹɦɢ, ɜ 

ɤɨɬɨɪɵɯ ɧɚɯɨɞɢɥɢɫɶ ɤɨɩɟɩɨɞɵ, ɩɨɥɭɱɟɧɧɵɟ ɢɡ ɟɫɬɟɫɬɜɟɧɧɵɯ ɜɨɞɨɟɦɨɜ, ɜ ɤɨɬɨɪɵɯ 

ɷɬɢ ɩɚɪɚɦɟɬɪɵ ɩɨɞɜɟɪɠɟɧɵ ɡɧɚɱɢɬɟɥɶɧɵɦ ɤɨɥɟɛɚɧɢɹɦ. ɂɡɜɟɫɬɧɨ, ɱɬɨ ɪɚɡɦɟɪɧɵɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɨɥɟɟ ɜɡɪɨɫɥɵɯ ɫɬɚɞɢɣ ɪɚɡɜɢɬɢɹ ɤɨɩɟɩɨɞ ɦɨɝɭɬ ɡɚɜɢɫɟɬɶ ɨɬ 

ɬɟɦɩɟɪɚɬɭɪɵ, ɩɪɢ ɤɨɬɨɪɨɣ ɩɪɨɯɨɞɢɥɢ ɪɚɡɜɢɬɢɟ ɛɨɥɟɟ ɪɚɧɧɢɟ ɫɬɚɞɢɢ. ȼɨɡɦɨɠɧɨ 

ɬɚɤɠɟ, ɱɬɨ ɪɟɠɢɦ ɩɟɪɟɦɟɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪ, ɯɚɪɚɤɬɟɪɧɵɣ ɞɥɹ ɟɫɬɟɫɬɜɟɧɧɵɯ ɜɨɞɨɟɦɨɜ, 

ɦɨɠɟɬ ɬɚɤɠɟ ɨɤɚɡɵɜɚɬɶ ɜɥɢɹɧɢɟ ɧɚ ɞɨɫɬɢɠɟɧɢɟ ɤɨɩɟɩɨɞɚɦɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɡɦɟɪɨɜ 

ɬɟɥɚ. 
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Ɍɚɛɥицɚ 3.2.  

Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɛɢɨɦɚɫɫɵ (w, ɦɤɝ) ɤɨɩɟɩɨɞ  Arctodiaptomus salinus ɩɪɢ 

ɞɜɭɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɪɟɠɢɦɚɯ 

 

 Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ 

ɋɬɚɞɢɢ 21 ± 1,5 °ɋ 25 ± 1,5 °ɋ 

N1 0,048 ± 0,005 0,039 ± 0,017 

N2 0,062 ± 0,004 0,066 ± 0,005 

N3 0,088 ± 0,005 0,081 ± 0,003 

N4 0,105 ± 0,003 0,094 ± 0,002 

N5 0,127 ± 0,004 0,111 ± 0,003 

N6 0,184 ± 0,006 0,150 ± 0,007 

C1 1,435 ± 0,006 1,525 ± 0,013 

C2 2,244 ± 0,008 2,837 ± 0,025 

C3 4,215 ± 0,006 5,363 ± 0,009 

C4 6,948 ± 0,005 7,668 ± 0,007 

C5 10,072 ± 0,008 9,956 ± 0,016 

M 12,656 ± 0,011 11,477 ± 0,011 

F 17,809 ± 0,025 16,789 ± 0,024 

 

ɋɪɟɞɧɢɟ ɪɚɡɦɟɪɵ A. salinus, ɢɡ ɪɚɡɥɢɱɧɵɯ ɟɫɬɟɫɬɜɟɧɧɵɯ ɦɟɫɬ ɨɛɢɬɚɧɢɹ, 

ɩɪɢɜɟɞɟɧɧɵɟ ɩɨ ɞɚɧɧɵɦ ɞɪɭɝɢɯ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ [1, 175] ɬɚɤɠɟ ɢɦɟɸɬ ɲɢɪɨɤɢɣ 

ɞɢɚɩɚɡɨɧ ɢɡɦɟɧɱɢɜɨɫɬɢ. ȼ ɨɡɟɪɟ ɒɢɪɚ [64] ɩɪɢ ɤɨɥɟɛɚɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ 2 – 12,2 °ɋ 

ɪɚɡɦɟɪɵ ɧɚɭɩɥɢɚɥɶɧɵɯ ɫɬɚɞɢɣ ɜɚɪɶɢɪɨɜɚɥɢ ɜ ɩɪɟɞɟɥɚɯ 0,2 – 0,45 ɦɦ, ɚ 

ɤɨɩɟɩɨɞɢɬɧɵɯ – 0,5 – 1 ɦɦ. ɉɨɥɭɱɟɧɧɵɟ ɧɚɦɢ ɞɚɧɧɵɟ ɩɨ ɫɪɟɞɧɢɦ ɪɚɡɦɟɪɚɦ 

ɜɵɪɚɳɟɧɧɨɝɨ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ A. salinus ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 21 – 25 °ɋ 

ɩɪɚɤɬɢɱɟɫɤɢ ɫɨɜɩɚɞɚɸɬ ɫ [64]: 0,212 – 0,45 ɦɦ (ɧɚɭɩɥɢɚɥɶɧɵɟ ɫɬɚɞɢɢ), 0,576 – 1,179 

ɦɦ (ɤɨɩɟɩɨɞɢɬɧɵɟ ɫɬɚɞɢɢ). ɉɨ ɞɚɧɧɵɦ [64] ɫɪɟɞɧɢɣ ɪɚɡɦɟɪ ɫɚɦɨɤ A. salinus 

ɫɨɫɬɚɜɥɹɥ 1,1 – 1,4 ɦɦ, ɫɚɦɰɨɜ – 1,0 – 1,3 ɦɦ (ɨɡ. ɒɢɪɚ, 2 – 12,2 °ɋ); ɛɨɥɟɟ ɤɪɭɩɧɵɟ 

ɪɚɡɦɟɪɵ ɢ ɛɨɥɶɲɢɣ ɪɚɡɛɪɨɫ ɞɥɢɧɵ ɫɚɦɨɤ – 1,24 – 2,36 ɦɦ (ɨɡ. La Sebkazima ɜ 
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ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ ɬɟɦɩɟɪɚɬɭɪ 12,3 – 28 °ɋ) [175], ɛɨɥɟɟ ɤɪɭɩɧɵɟ ɪɚɡɦɟɪɵ ɫɚɦɨɤ  – 

1,66 ɦɦ, ɢ ɫɚɦɰɨɜ ɫɚɦɰɵ – 1,51 ɦɦ (ɨɡ. ɒɚɝɚɧ, 24 °ɋ) [39]; Ɏɨɥɢɹɧ [82], ɧɚɩɪɨɬɢɜ, 

ɨɩɢɫɵɜɚɟɬ ɫɚɦɵɟ ɦɟɥɤɢɟ ɫɪɟɞɧɢɟ ɪɚɡɦɟɪɵ ɜɡɪɨɫɥɵɯ ɫɬɚɞɢɣ: ɫɚɦɤɢ – 1,00 ɦɦ, ɫɚɦɰɵ 

– 0,77 ɦɦ, ɧɚɣɞɟɧɧɵɯ ɜ ɨɡ. ɂɫɫɵɤ Ʉɭɥɶ ɩɪɢ ɤɨɥɟɛɚɧɢɹɯ ɬɟɦɩɟɪɚɬɭɪɵ ɨɬ 3 ɞɨ 23 °ɋ. 

Ⱥɧɚɥɢɡ ɥɢɬɟɪɚɬɭɪɧɵɯ ɞɚɧɧɵɯ ɩɨ ɪɚɡɦɟɪɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ A. salinus  ɧɟ ɜɵɹɜɢɥ 

ɱɟɬɤɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɪɚɡɦɟɪɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɚɧɧɨɝɨ ɜɢɞɚ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ, ɱɬɨ, 

ɜɟɪɨɹɬɧɨ, ɨɛɭɫɥɨɜɥɢɜɚɟɬɫɹ ɪɚɡɥɢɱɢɹɦɢ ɤɨɦɩɥɟɤɫɚ ɮɚɤɬɨɪɨɜ, ɜ ɱɚɫɬɧɨɫɬɢ, ɪɚɡɥɢɱɢɣ 

ɩɢɬɚɧɢɹ ɤɨɩɟɩɨɞ ɜ ɞɚɧɧɵɯ ɜɨɞɨɟɦɚɯ. 

ɉɨ ɞɚɧɧɵɦ [82] ɫɪɟɞɧɢɟ ɪɚɡɦɟɪɵ ɞɥɢɧɵ ɜɡɪɨɫɥɵɯ ɫɬɚɞɢɣ A. salinus ɜ 

ɟɫɬɟɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɜ ɬɟɦɩɟɪɚɬɭɪɧɨɦ ɞɢɚɩɚɡɨɧɟ 19,2 – 26 °ɋ ɡɧɚɱɢɬɟɥɶɧɨ 

ɤɨɥɟɛɚɥɢɫɶ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɟɫɬ ɨɛɢɬɚɧɢɹ. ɋɪɟɞɧɢɣ ɪɚɡɦɟɪ ɫɚɦɨɤ ɞɚɧɧɨɝɨ ɜɢɞɚ, 

ɫɨɛɪɚɧɧɵɯ ɜ  ɨɡɟɪɟ  Sebkha El Ariana ɩɪɢ 19,2 °ɋ ɫɨɫɬɚɜɥɹɥ 2,08 ɦɦ ɢ ɫɚɦɰɨɜ – 2,02 

ɦɦ;  ɜ ɨɡ. Ɍɚɦɛɭɤɚɧ, Ʉɚɛɚɪɞɢɧɨ-Ȼɚɥɤɚɪɢɹ, 22 °ɋ 1,24 ɢ 1,15 ɦɦ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; ɜ ɨɡ. 

əɧɵɲɫɤɨɟ ɩɪɢ 24 °ɋ – 1,62 ɢ 1,45 ɦɦ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɢ 1,44 ɢ 1,44 ɦɦ, 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɪɢ 24,5 °ɋ; ɜ ɨɡ. Lago di Pergusa ɩɪɢ 25,6 °ɋ – 1,72 ɢ 1,65 ɦɦ, 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɢ ɜ ɨɡ. Ɍɨɛɟɱɢɤ ɩɪɢ 26 °ɋ – 1,49 ɢ 1,32 ɦɦ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ɍɚɤɢɟ 

ɡɧɚɱɢɬɟɥɶɧɵɟ ɤɨɥɟɛɚɧɢɹ ɪɚɡɦɟɪɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ (ɫɚɦɨɤ ɨɬ 1,24 ɞɨ 2,08 ɦɦ ɢ 

ɫɚɦɰɨɜ ɨɬ 1,15 ɞɨ 2,02 ɦɦ) ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ ɜɢɞɚ ɜɧɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ 

ɜɵɡɵɜɚɸɬ ɩɪɟɞɩɨɥɨɠɟɧɢɹ ɜɥɢɹɧɢɹ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, ɚ ɧɟ ɬɨɥɶɤɨ 

ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɪɨɬɹɠɟɧɢɟ ɩɨɫɬ-ɷɦɛɪɢɨɧɚɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ ɜ 

ɪɚɡɧɵɯ ɜɨɞɨɟɦɚɯ. ɂɦɟɧɧɨ ɤɨɦɩɥɟɤɫɧɨɟ ɜɥɢɹɧɢɟ ɮɚɤɬɨɪɨɜ ɧɚ ɪɨɫɬ ɢ ɪɚɡɜɢɬɢɟ 

ɤɨɩɟɩɨɞ ɭɫɥɨɠɧɹɟɬ ɢɡɭɱɟɧɢɟ ɨɬɞɟɥɶɧɨ ɜɡɹɬɨɝɨ ɮɚɤɬɨɪɚ – ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɢɯ 

ɩɪɟɞɟɥɶɧɵɟ ɪɚɡɦɟɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜ ɩɪɢɪɨɞɧɵɯ ɭɫɥɨɜɢɹɯ. 

ɉɨɥɭɱɟɧɧɵɟ ɧɚɦɢ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ 21 – 25 °ɋ 

ɫɪɟɞɧɢɟ ɪɚɡɦɟɪɵ ɞɥɢɧɵ ɜɡɪɨɫɥɵɯ ɫɬɚɞɢɣ A. salinus ɧɚɯɨɞɢɥɢɫɶ ɜ ɛɨɥɟɟ ɭɡɤɨɦ 

ɞɢɚɩɚɡɨɧɟ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɪɚɡɛɪɨɫɨɦ ɞɥɢɧ, ɩɨɥɭɱɟɧɧɵɯ [82], ɧɨ ɜ ɩɪɟɞɟɥɚɯ 

ɞɢɚɩɚɡɨɧɚ ɞɥɢɧ ɞɚɧɧɨɝɨ ɜɢɞɚ ɜ ɫɢɛɢɪɫɤɢɯ ɨɡɟɪɚɯ [64]: ɫɪɟɞɧɢɣ ɪɚɡɦɟɪ ɫɚɦɨɤ 

ɫɨɫɬɚɜɥɹɥ 1,366 – 1,386 ɦɦ, ɫɚɦɰɨɜ – 1,288 – 1,328 ɦɦ.  
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Ɋɚɡɦɟɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɫɟɯ ɠɢɡɧɟɧɧɵɯ ɫɬɚɞɢɣ ɤɨɩɟɩɨɞ ɨɛɨɢɯ ɢɡɭɱɟɧɧɵɯ 

ɜɢɞɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɪɚɡɦɟɪɧɨɦɭ ɞɢɚɩɚɡɨɧɭ ɠɢɜɵɯ ɤɨɪɦɨɜ ɥɢɱɢɧɨɤ ɪɵɛ, ɜ 

ɱɚɫɬɧɨɫɬɢ, ɤɟɮɚɥɟɜɵɯ ɢ ɤɚɦɛɚɥɨɨɛɪɚɡɧɵɯ [36, 57, 66].  

 

3.2. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɫɬɷɦɛɪɢɨɧɚɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ ɢ ɜɵɠɢɜɚɟɦɨɫɬɶ 

Calanipeda aquaedulcis ɢ Arctodiaptomus salinus ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ 

ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ 

 

ɐɟɥɶ ɫɟɪɢɢ ɷɤɫɩɟɪɢɦɟɧɬɨɜ 1.2 – ɨɩɪɟɞɟɥɢɬɶ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɢ ɫɤɨɪɨɫɬɶ 

ɪɚɡɜɢɬɢɹ ɨɬ ɩɟɪɜɨɣ ɧɚɭɩɥɢɚɥɶɧɨɣ (N1) ɞɨ ɲɟɫɬɨɣ ɤɨɩɟɩɨɞɢɬɧɨɣ (ɋ6) ɫɬɚɞɢɣ ɪɚɱɤɨɜ 

C. aquaedulcis ɢ A. salinus ɩɪɢ ɪɚɡɧɨɦ ɬɟɦɩɟɪɚɬɭɪɧɨɦ ɪɟɠɢɦɟ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ, 

ɭɫɬɚɧɨɜɢɬɶ ɨɩɬɢɦɚɥɶɧɵɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ ɩɪɢ ɢɯ ɜɵɪɚɳɢɜɚɧɢɢ ɜ ɭɫɥɨɜɢɹɯ 

ɚɤɜɚɤɭɥɶɬɭɪɵ. 

Ʉɚɤ ɫɥɟɞɭɟɬ ɢɡ ɩɪɨɜɟɞɟɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ, ɜɵɠɢɜɚɟɦɨɫɬɶ ɤɨɩɟɩɨɞ 

C. aquaedulcis ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɥɢɧɟɤ ɨɬ ɫɬɚɞɢɢ N1 ɞɨ C6 ɫɨɫɬɚɜɢɥɚ 78,9 ± 10,6 % ɩɪɢ 

21 °ɋ; 57,6 ± 33,5 % ɩɪɢ 25 °ɋ ɢ 48 ± 25,3 % ɩɪɢ 17 °ɋ (ɬɚɛɥ. 3.3). Ɇɚɤɫɢɦɚɥɶɧɚɹ 

ɜɵɠɢɜɚɟɦɨɫɬɶ A. salinus ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɯ ɥɢɧɟɤ (ɨɬ ɫɬɚɞɢɢ N1 ɞɨ C6) ɛɵɥɚ ɩɪɢ 

21 °ɋ ɢ ɫɨɫɬɚɜɥɹɥɚ 93,3 ± 13,3 %; ɩɪɢ 25 °ɋ ɨɧɚ ɛɵɥɚ 76,3 ± 26,7 % ɢ ɦɢɧɢɦɚɥɶɧɚɹ – 

54,5 ± 9,1 % ɧɚɛɥɸɞɚɥɚɫɶ ɩɪɢ 17 °ɋ (ɬɚɛɥ. 3.3). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ 

ɩɪɨɰɟɧɬ ɜɵɠɢɜɚɟɦɨɫɬɢ ɤɨɩɟɩɨɞ ɩɪɢ ɪɚɡɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɩɨɥɭɱɟɧ ɞɥɹ ɨɛɨɢɯ ɜɢɞɨɜ 

ɩɪɢ 21 °ɋ. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɭ ɦɧɨɝɢɯ ɤɨɩɟɩɨɞ ɧɟɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɜɵɠɢɜɚɟɦɨɫɬɢ 

ɨɫɨɛɟɣ ɧɚɛɥɸɞɚɟɬɫɹ ɢɦɟɧɧɨ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɞɢɚɩɚɡɨɧɚ ɬɨɥɟɪɚɧɬɧɵɯ ɬɟɦɩɟɪɚɬɭɪ 

[187]. ɗɬɨ ɩɨɞɬɜɟɪɠɞɚɸɬ ɢ ɪɟɡɭɥɶɬɚɬɵ ɧɚɲɢɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ, ɧɚɢɛɨɥɟɟ ɧɢɡɤɢɣ 

ɭɪɨɜɟɧɶ ɜɵɠɢɜɚɟɦɨɫɬɢ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɪɚɡɜɢɬɢɹ ɨɬ ɩɟɪɜɨɣ ɧɚɭɩɥɢɚɥɶɧɨɣ ɞɨ 

ɜɡɪɨɫɥɨɣ ɫɬɚɞɢɢ ɩɨɥɭɱɟɧ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 17 °ɋ (ɧɚɢɛɨɥɟɟ ɧɢɡɤɨɣ ɜ ɢɡɭɱɟɧɧɨɦ ɧɚɦɢ 

ɞɢɚɩɚɡɨɧɟ).  
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Ɍɚɛɥицɚ 3.3.  

ȼɵɠɢɜɚɟɦɨɫɬɶ ɤɨɩɟɩɨɞ Calanipeda aquaedulcis ɢ Arctodiaptomus salinus ɩɪɢ 

ɪɚɡɧɵɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɪɟɠɢɦɚɯ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ 

 

Ɍɟɦɩɟ-

ɪɚɬɭɪɚ,°ɋ 

ȼɵɠɢɜɚɟɦɨɫɬɶ, % 

N1 – 3 N4 – 6 C1 – 3 C4 – 5 C6 

C.  aquaedulcis 

17 ± 1,5 

21 ± 1,5 

25 ± 1,5 

100 

100 

100 

71,2 ± 19,8 

92,3 ± 15,4 

75,7 ± 25,8 

62,9 ± 11,2 

88,1 ± 13,3 

75,7 ± 25,8 

56,6 ± 17,0 

81,1 ± 11,9 

62,1 ± 31,7 

48 ± 25,3 

78,9 ± 10,6 

57,6 ± 33,5 

A. salinus 

17 ± 1,5 

21 ± 1,5 

25 ± 1,5 

100 

100 

100 

74,2 ± 17,4 

100 

94,9 ± 10,3 

60,9 ± 13,2 

100 

89,7 ± 20,5 

57,9 ± 8,2 

93,3 ± 13,3 

89,7 ± 20,5 

54,5 ± 9,1 

93,3 ± 13,3 

76,3 ± 26,7 

ɉɪɢɦɟɱɚɧɢɟ: N1 (6) ɩɟɪɜɚɹ (ɲɟɫɬɚɹ) ɧɚɭɩɥɢɚɥɶɧɚɹ ɫɬɚɞɢɹ ɢ ɬ.ɞ., ɋ1 (5) – ɩɟɪɜɚɹ (ɩɹɬɚɹ) 
 ɤɨɩɟɩɨɞɢɬɧɚɹ ɫɬɚɞɢɹ; ɋ6 - ɜɡɪɨɫɥɚɹ ɫɬɚɞɢɹ (p > 0,05) 

 

ɉɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɞɚɧɧɵɦ Д167Ж ɜɵɠɢɜɚɟɦɨɫɬɶ A. salinus ɨɤɚɡɚɥɚɫɶ ɧɢɠɟ 

ɧɚ ɪɚɧɧɢɯ ɧɚɭɩɥɢɚɥɶɧɵɯ ɢ ɩɟɪɜɵɯ ɤɨɩɟɩɨɞɢɬɧɵɯ ɫɬɚɞɢɹɯ. Ⱥɜɬɨɪɵ ɨɛɴɹɫɧɹɸɬ ɷɬɨɬ 

ɮɟɧɨɦɟɧ ɧɟɫɬɚɛɢɥɶɧɨɣ ɜɵɠɢɜɚɟɦɨɫɬɢ ɢ ɪɚɡɜɢɬɢɹ ɞɚɧɧɨɝɨ ɜɢɞɚ ɫɩɨɫɨɛɧɨɫɬɶɸ ɷɬɢɯ 

ɤɨɩɟɩɨɞ ɤ ɜɵɠɢɜɚɧɢɸ ɢ ɪɚɡɜɢɬɢɸ ɜ ɭɫɥɨɜɢɹɯ ɫ ɨɱɟɧɶ ɜɵɫɨɤɨɣ ɫɨɥɟɧɨɫɬɶɸ, ɚ ɬɚɤɠɟ 

ɜ ɢɡɦɟɧɱɢɜɵɯ ɭɫɥɨɜɢɹɯ ɨɛɢɬɚɧɢɹ. ɇɨ ɧɢɡɤɚɹ ɜɵɠɢɜɚɟɦɨɫɬɶ A. salinus ɧɚ ɪɚɧɧɢɯ 

ɧɚɭɩɥɢɚɥɶɧɵɯ ɫɬɚɞɢɹɯ ɜ ɞɢɚɩɚɡɨɧɟ ɬɨɥɟɪɚɧɬɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɧɟ ɦɨɠɟɬ ɛɵɬɶ 

ɨɛɴɹɫɧɟɧɚ ɬɨɥɶɤɨ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɷɮɮɟɤɬɨɦ, ɚ ɫɤɨɪɟɟ ɜɫɟɝɨ ɹɜɥɹɟɬɫɹ ɫɥɟɞɫɬɜɢɟɦ 

ɧɟɚɞɟɤɜɚɬɧɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɵɦ ɭɫɥɨɜɢɹɦ ɛɢɨɯɢɦɢɱɟɫɤɢɦ ɫɨɫɬɚɜɨɦ ɡɚɩɚɫɧɵɯ 

ɜɟɳɟɫɬɜ ɧɚɭɩɥɢɟɜ N1 – N2 (ɞɥɹ ɤɨɬɨɪɵɯ ɯɚɪɚɤɬɟɪɧɨ ɷɧɞɨɝɟɧɧɨɟ ɩɢɬɚɧɢɟ ɡɚ ɫɱɟɬ 

ɠɟɥɬɤɨɜɵɯ ɡɚɩɚɫɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɢɡ ɦɚɬɟɪɢɧɫɤɨɝɨ ɨɪɝɚɧɢɡɦɚ), ɢɥɢ ɧɟɚɞɟɤɜɚɬɧɨɫɬɶɸ 

ɩɢɳɢ ɩɪɢ ɩɟɪɟɯɨɞɟ ɧɚɭɩɥɢɟɜ N3 ɧɚ ɷɤɡɨɝɟɧɧɨɟ ɩɢɬɚɧɢɟ Д167]. 

ɋɨɝɥɚɫɧɨ [167], ɩɪɢ ɤɨɪɦɥɟɧɢɢ ɫɦɟɫɶɸ ɪɚɡɧɵɯ ɨɪɝɚɧɢɡɦɨɜ (ɜɡɜɟɫɶɸ) ɢɡ 

ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɪɟɞɵ ɨɛɢɬɚɧɢɹ, ɨɛɨɝɚɳёɧɧɨɣ ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ Chlamydomonas 

reinhardtii, ɜɵɠɢɜɚɟɦɨɫɬɶ A. salinus ɜ ɩɪɨɰɟɫɫɟ ɪɚɡɜɢɬɢɹ (ɨɬ ɫɬɚɞɢɢ N1 ɞɨ C6) ɩɪɢ 
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ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɫɧɢɠɚɥɚɫɶ ɨɬ 87 % ɩɪɢ 10 °ɋ, ɞɨ 70 % ɩɪɢ 20 °ɋ ɢ ɞɨ 25 % 

ɩɪɢ 25 °ɋ. Ȼɨɥɟɟ ɧɢɡɤɚɹ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɨɥɭɱɟɧɧɨɣ ɧɚɦɢ, ɜɵɠɢɜɚɟɦɨɫɬɶ A. salinus 

ɩɨɥɭɱɟɧɧɚɹ ɞɚɧɧɵɦɢ ɚɜɬɨɪɚɦɢ [167] ɜ ɞɢɚɩɚɡɨɧɟ 20 – 25 °ɋ, ɜɨɡɦɨɠɧɨ, ɫɜɹɡɚɧɚ ɧɟ ɫ 

ɜɥɢɹɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ, ɚ ɫ ɧɟɨɩɬɢɦɚɥɶɧɵɦ ɩɢɬɚɧɢɟɦ ɤɨɩɟɩɨɞ, ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ 

ɢɯ ɩɨɬɪɟɛɧɨɫɬɹɦ ɩɪɢ ɞɚɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ, ɢɥɢ ɞɪɭɝɢɦɢ, ɧɟɭɱɬɟɧɧɵɦɢ ɮɚɤɬɨɪɚɦɢ.  

ȼ ɧɚɲɟɦ ɷɤɫɩɟɪɢɦɟɧɬɟ ɜɵɠɢɜɚɟɦɨɫɬɶ ɨɛɨɢɯ ɜɢɞɨɜ ɤɨɩɟɩɨɞ ɧɚ ɩɪɨɬɹɠɟɧɢɢ 

ɫɬɚɞɢɣ N1 – N3 ɧɟ ɡɚɜɢɫɟɥɚ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ, ɨɬɥɢɱɚɥɚɫɶ ɞɨɫɬɨɜɟɪɧɨ ɨɬ 

ɜɵɠɢɜɚɟɦɨɫɬɢ ɧɚ ɞɪɭɝɢɯ ɫɬɚɞɢɹɯ, ɢ ɫɨɫɬɚɜɥɹɥɚ 100 % (ɬɚɛɥ. 3.3). ȼɟɪɨɹɬɧɨ, 

ɜɵɠɢɜɚɟɦɨɫɬɶ ɧɚ ɪɚɧɧɢɯ ɧɚɭɩɥɢɚɥɶɧɵɯ ɫɬɚɞɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ 

ɠɟɥɬɤɨɜɵɦɢ ɡɚɩɚɫɚɦɢ ɧɚɭɩɥɢɟɜ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɢɦ ɪɚɡɜɢɜɚɬɶɫɹ ɞɨ ɫɬɚɞɢɢ N3, ɢ 

ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɭɞɚɱɢ ɩɟɪɟɯɨɞɚ ɨɬ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɷɧɞɨɝɟɧɧɨɝɨ ɩɢɬɚɧɢɹ ɤ ɩɨɥɧɨɫɬɶɸ 

ɷɤɡɨɝɟɧɧɨɦɭ. Ⱦɥɹ ɛɨɥɟɟ ɩɨɡɞɧɢɯ ɫɬɚɞɢɣ ɪɚɡɜɢɬɢɹ ɨɛɨɢɯ ɜɢɞɨɜ ɤɨɩɟɩɨɞ 

ɜɵɠɢɜɚɟɦɨɫɬɶ ɫɧɢɠɚɥɚɫɶ, ɧɨ ɞɨɫɬɨɜɟɪɧɵɯ ɨɬɥɢɱɢɣ (p > 0,05), ɜɵɠɢɜɚɟɦɨɫɬɢ 

ɤɨɩɟɩɨɞ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɟɩɟɪɚɬɭɪɵ ɨɛɧɚɪɭɠɟɧɨ ɧɟ ɛɵɥɨ, ɢ ɜ ɰɟɥɨɦ ɡɚ ɜɪɟɦɹ 

ɪɚɡɜɢɬɢɹ ɨɬ N1 ɞɨ ɋ6 ɩɪɨɰɟɧɬ ɜɵɠɢɜɚɟɦɨɫɬɢ ɤɨɥɟɛɚɥɫɹ ɞɥɹ C.  aquaedulcis ɨɬ 48 ± 

25,3 % (ɩɪɢ 17 °ɋ) – 78,9 ± 10,6 % (ɩɪɢ 21 °ɋ); ɚ A. salinus ɨɬ 54,5 ± 9,1 % (ɩɪɢ 17 °ɋ) 

ɞɨ 93,3 ± 13,3 % (ɩɪɢ 21 °ɋ). 

ɉɨ ɧɚɲɢɦ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɞɚɧɧɵɦ ɨɛɳɢɣ ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ C.  aquaedulcis 

ɨɬ N1 ɞɨ ɋ6 ɫɨɫɬɚɜɥɹɟɬ 22 ɫɭɬɨɤ ɩɪɢ 17 °ɋ (ɬɚɛɥ. 3.4). ɉɪɢ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ 

ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɞɨ 21 °ɋ ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɢɬɢɹ C.  aquaedulcis ɫɨɤɪɚɳɚɟɬɫɹ ɞɨ 14 

ɫɭɬɨɤ, ɚ ɞɚɥɶɧɟɣɲɟɟ ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɢɜɨɞɢɬ ɤ ɦɢɧɢɦɚɥɶɧɨɦɭ ɡɧɚɱɟɧɢɸ 

ɞɥɢɬɟɥɶɧɨɫɬɢ ɪɚɡɜɢɬɢɹ ɷɬɨɝɨ ɜɢɞɚ – 9 ɫɭɬɨɤ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɫ ɩɨɜɵɲɟɧɢɟɦ 

ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɬɟɦɩɟɪɚɬɭɪɧɨɦ ɞɢɚɩɚɡɨɧɟ 17 – 25 °ɋ ɩɪɨɢɫɯɨɞɢɬ ɡɚɤɨɧɨɦɟɪɧɨɟ 

ɫɨɤɪɚɳɟɧɢɟ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɪɚɡɜɢɬɢɹ C.  aquaedulcis, ɢ ɨɩɬɢɦɭɦ ɫɤɨɪɨɫɬɢ 

ɪɚɡɜɢɬɢɹ ɞɚɧɧɨɝɨ ɜɢɞɚ ɧɚɛɥɸɞɚɟɬɫɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 25 °ɋ. 
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Ɍɚɛɥицɚ 3.4.  

Ⱦɥɢɬɟɥɶɧɨɫɬɢ ɪɚɡɜɢɬɢɹ ɤɨɩɟɩɨɞ Calanipeda aquaedulcis ɢ Arctodiaptomus 

salinus ɩɪɢ ɪɚɡɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ  

 

Ɍɟɦɩɟ- 

ɪɚɬɭɪɚ,°ɋ 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɤɨɩɟɩɨɞ, ɫɭɬɤɢ 

N1-3 N4-6 C1-3 C4-5 N1-C6 
N1-C6 

(M) 

N1-C6 

(F) 

C.  aquaedulcis 

17 ± 1,5 

21 ± 1,5 

25 ± 1,5 

3 ± 0,1 

3 ± 0,1 

2 ± 0,1 

5 ± 0,1 

3 ± 0,1 

2 ± 0,1 

7 ± 0,2 

4 ± 0,2 

2 ± 0,1 

7 ± 0,4 

4 ± 0,4 

3 ± 0,4 

22 ± 0,3 

14 ± 0,2 

9 ± 0,2 

21,9 ± 0,2 

13,9 ± 0,1 

8,9 ± 0,1 

22,1 ± 0,2 

14,1 ± 0,1 

9,1 ± 0,1 

A. salinus 

17 ± 1,5 

21 ± 1,5 

25 ± 1,5 

4 ± 0,1 

3 ± 0,1 

4 ± 0,1 

6 ± 0,2 

4 ± 0,2 

6 ± 0,2 

8 ± 0,1 

6 ± 0,2 

7 ± 0,4 

11 ± 0,2 

7 ± 0,2 

8 ± 0,4 

29 ± 0,2 

20 ± 0,6 

25 ± 0,4 

28,9 ± 0,1 

19,7 ± 0,3 

24,8 ± 0,2 

29,1 ± 0,1 

20,2 ± 0,4 

25,1 ± 0,3 

ɉɪɢɦɟɱɚɧɢɟ: N1 (6) ɩɟɪɜɚɹ (ɲɟɫɬɚɹ) ɧɚɭɩɥɢɚɥɶɧɚɹ ɫɬɚɞɢɹ ɢ ɬ.ɞ., ɋ1 (5) – ɩɟɪɜɚɹ (ɩɹɬɚɹ) 
 ɤɨɩɟɩɨɞɢɬɧɚɹ ɫɬɚɞɢɹ; ɋ6 – ɜɡɪɨɫɥɚɹ ɫɬɚɞɢɹ; M – ɫɚɦɰɵ; F – ɫɚɦɤɢ (p < 0,05) 

 

ɂɧɚɹ ɤɚɪɬɢɧɚ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɷɤɫɩɟɪɢɦɟɧɬɚɯ ɫ A. salinus. Ⱦɥɢɬɟɥɶɧɨɫɬɶ 

ɪɚɡɜɢɬɢɹ A. salinus ɨɬ N1 ɞɨ ɋ6 ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 17 °ɋ ɫɨɫɬɚɜɥɹɟɬ 29 ɫɭɬɨɤ, ɩɪɢ 

21 °ɋ ɨɧɚ ɫɨɤɪɚɳɚɟɬɫɹ ɞɨ 20 ɫɭɬɨɤ, ɚ ɩɪɢ 25 °ɋ, ɧɚɨɛɨɪɨɬ, ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɞɨ 25 ɫɭɬɨɤ 

(ɬɚɛɥ. 3.4). ɉɨɷɬɨɦɭ ɨɩɬɢɦɚɥɶɧɵɦ ɬɟɦɩɟɪɚɬɭɪɧɵɦ ɪɟɠɢɦɨɦ ɞɥɹ ɪɚɡɜɢɬɢɹ A. salinus 

ɹɜɥɹɟɬɫɹ 21 °ɋ. Ɉɬɤɥɨɧɟɧɢɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ 21 °ɋ ɤɚɤ ɜ ɫɬɨɪɨɧɭ ɩɨɜɵɲɟɧɢɹ, ɬɚɤ ɢ 

ɫɧɢɠɟɧɢɹ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɞɥɢɬɟɥɶɧɨɫɬɢ ɪɚɡɜɢɬɢɹ ɞɚɧɧɨɝɨ ɜɢɞɚ ɤɨɩɟɩɨɞ.  

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɬɚɛɥɢɰɵ 3.4 ɞɥɢɬɟɥɶɧɨɫɬɶ ɨɬɞɟɥɶɧɵɯ ɫɬɚɞɢɣ ɪɚɡɜɢɬɢɹ ɤɚɤ 

C. aquaedulcis, ɬɚɤ ɢ A. salinus ɩɨɫɬɟɩɟɧɧɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɩɨ ɦɟɪɟ ɪɚɡɜɢɬɢɹ ɤɨɩɟɩɨɞ. 

ɋɚɦɨɣ ɤɨɪɨɬɤɨɣ ɨɤɚɡɵɜɚɟɬɫɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɧɧɢɯ ɧɚɭɩɥɢɚɥɶɧɵɯ ɫɬɚɞɢɣ ɞɜɭɯ 

ɜɢɞɨɜ ɤɨɩɟɩɨɞ ɩɪɢ ɜɫɟɯ ɬɪёɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɪɟɠɢɦɚɯ. ɉɨ-ɜɢɞɢɦɨɦɭ, ɷɬɨ ɦɨɠɟɬ 

ɛɵɬɶ ɫɜɹɡɚɧɨ ɫ ɬɚɤ ɧɚɡɵɜɚɟɦɵɦ ɦɚɬɟɪɢɧɫɤɢɦ ɷɮɮɟɤɬɨɦ: ɩɨɫɤɨɥɶɤɭ ɹɣɰɚ ɤɨɩɟɩɨɞ 

ɛɨɝɚɬɵ ɥɢɩɢɞɚɦɢ, ɪɚɧɧɢɟ ɧɚɭɩɥɢɢ ɫɩɨɫɨɛɧɵ ɤ ɛɨɥɟɟ ɛɵɫɬɪɨɦɭ ɪɚɡɜɢɬɢɸ, ɢɫɩɨɥɶɡɭɹ 

ɷɬɢ ɥɢɩɢɞɵ ɜ ɤɚɱɟɫɬɜɟ ɟɞɢɧɫɬɜɟɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɷɧɟɪɝɢɢ, ɱɬɨ ɬɚɤɠɟ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ 

ɜ ɪɚɛɨɬɟ [167].  
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Ɉɛɳɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɤɨɩɟɩɨɞɢɬɧɵɯ ɫɬɚɞɢɣ ɨɛɨɢɯ ɜɢɞɨɜ ɤɨɩɟɩɨɞ ɩɪɟɜɵɲɚɥɚ 

ɨɛɳɭɸ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɚɭɩɥɢɚɥɶɧɵɯ ɩɪɢ ɥɸɛɨɦ ɬɟɦɩɟɪɚɬɭɪɧɨɦ ɪɟɠɢɦɟ. ɋɚɦɵɦɢ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɦɢ ɛɵɥɢ ɫɬɚɞɢɢ C4 – C5. ɋɚɦɰɵ ɨɛɨɢɯ ɜɢɞɨɜ ɪɚɡɜɢɜɚɥɢɫɶ 

ɧɟɫɤɨɥɶɤɨ ɛɵɫɬɪɟɟ (ɧɨ ɧɟ ɞɨɫɬɨɜɟɪɧɨ p < 0,05) ɫɚɦɨɤ ɩɪɢ ɜɫɟɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ 

ɪɟɠɢɦɚɯ, ɱɬɨ ɜɟɪɨɹɬɧɨ ɫɜɹɡɚɧɨ ɫ ɩɨɥɨɜɨɣ ɞɢɮɮɟɪɟɧɰɢɚɰɢɟɣ ɤɨɩɟɩɨɞ [165]. ɇɚ 

ɩɪɨɬɹɠɟɧɢɢ ɩɹɬɨɣ ɫɬɚɞɢɢ ɭ ɤɨɩɟɩɨɞ ɩɪɨɢɫɯɨɞɢɬ ɞɢɮɮɟɪɟɧɰɢɚɰɢɹ ɩɨɥɨɜ, 

ɭɜɟɥɢɱɟɧɢɟ ɪɚɡɦɟɪɨɜ ɝɨɧɚɞ, ɢ ɞɥɹ ɷɬɨɝɨ ɩɪɨɰɟɫɫɚ ɧɟɨɛɯɨɞɢɦɨ ɧɚɤɨɩɥɟɧɢɟ ɥɢɩɢɞɧɵɯ 

ɤɨɦɩɨɧɟɧɬɨɜ. ȼɨɡɦɨɠɧɨ ɢɦɟɧɧɨ ɩɪɨɰɟɫɫ ɩɨɥɨɜɨɣ ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ ɢ ɢɡɦɟɧɟɧɢɟ 

ɛɢɨɯɢɦɢɱɟɫɤɨɝɨ ɨɛɦɟɧɚ ɩɪɢɜɨɞɢɬ ɭɞɥɢɧɟɧɢɸ ɫɬɚɞɢɣ ɋ4 – C5. ɉɪɢ ɢɡɭɱɟɧɢɢ 

ɞɥɢɬɟɥɶɧɨɫɬɢ ɪɚɡɜɢɬɢɹ ɪɚɡɧɵɯ ɠɢɡɧɟɧɧɵɯ ɫɬɚɞɢɣ A. salinus ɢɡ ɝɢɩɟɪɫɨɥɟɧɨɝɨ ɨɡɟɪɚ 

ɸɠɧɨɣ ɂɫɩɚɧɢɢ [167] ɛɵɥɨ ɬɚɤɠɟ ɨɛɧɚɪɭɠɟɧɨ, ɱɬɨ ɫɚɦɵɟ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɟ ɩɪɢ 20 

– 25 °ɋ ɨɤɚɡɵɜɚɸɬɫɹ ɫɬɚɞɢɢ C4 – C5, ɨɞɧɚɤɨ ɩɪɢ 10 °ɋ ɧɚɢɛɨɥɟɟ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɣ 

ɨɤɚɡɚɥɚɫɶ ɫɬɚɞɢɹ ɋ3, ɱɬɨ, ɜɟɪɨɹɬɧɨ, ɦɨɠɧɨ ɨɛɴɹɫɧɢɬɶ ɫɜɹɡɚɧɧɵɦɢ ɫ ɩɨɧɢɠɟɧɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɨɣ ɢɡɦɟɧɟɧɢɹɦɢ ɜ ɫɤɨɪɨɫɬɢ ɨɛɦɟɧɚ ɪɚɧɧɢɯ ɫɬɚɞɢɣ. Ȼɨɥɟɟ ɛɵɫɬɪɨɟ 

ɪɚɡɜɢɬɢɟ ɫɚɦɰɨɜ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɫɚɦɤɚɦɢ ɜ ɝɢɩɟɪɫɨɥɟɧɵɯ ɨɡɟɪɚɯ [167], ɛɵɥɨ 

ɨɛɧɚɪɭɠɟɧɨ ɬɨɥɶɤɨ ɩɪɢ 10 °ɋ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɩɪɢ 20 °ɋ ɢ 25 °ɋ ɪɚɡɥɢɱɢɣ ɦɟɠɞɭ 

ɫɤɨɪɨɫɬɶɸ ɪɚɡɜɢɬɢɹ ɩɨɥɨɜ A. salinus ɨɬɦɟɱɟɧɨ ɧɟ ɛɵɥɨ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚɲɢ ɪɟɡɭɥɶɬɚɬɵ ɩɨɞɬɜɟɪɠɞɚɸɬ ɨɫɧɨɜɧɵɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ 

ɪɚɡɜɢɬɢɹ ɤɚɥɹɧɨɢɞɧɵɯ ɤɨɩɟɩɨɞ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ: ɞɥɢɬɟɥɶɧɨɫɬɶ 

ɪɚɡɜɢɬɢɹ ɤɨɩɟɩɨɞ ɭɞɥɢɧɹɟɬɫɹ ɫ ɩɨɧɢɠɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ Д187Ж, ɧɨ ɫɨɤɪɚɳɚɟɬɫɹ ɫ ɟɟ 

ɩɨɜɵɲɟɧɢɟɦ Д153Ж, ɚ ɋ5 ɹɜɥɹɟɬɫɹ ɤɪɢɬɢɱɟɫɤɨɣ ɫɬɚɞɢɟɣ ɪɚɡɜɢɬɢɹ Д205].  

Ⱥɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɧɚɦɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ (ɪɢɫ. 3.2) ɩɨɤɚɡɚɥ 

ɪɚɡɥɢɱɢɹ  ɜɥɢɹɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ (ɜ ɢɫɫɥɟɞɨɜɚɧɧɨɦ ɧɚɦɢ ɞɢɚɩɚɡɨɧɟ) ɧɚ ɞɥɢɬɟɥɶɧɨɫɬɶ 

ɪɚɡɜɢɬɢɹ ɤɨɩɟɩɨɞ ɞɜɭɯ ɪɚɡɧɵɯ ɜɢɞɨɜ.  

ɉɨɥɧɵɣ ɰɢɤɥ ɪɚɡɜɢɬɢɹ ɛɨɥɟɟ ɦɟɥɤɨɝɨ ɜɢɞɚ C.  aquaedulcis ɡɚɤɨɧɨɦɟɪɧɨ 

ɩɪɨɯɨɞɢɬ ɛɵɫɬɪɟɟ, ɱɟɦ ɛɨɥɟɟ ɤɪɭɩɧɨɝɨ ɜɢɞɚ A. salinus. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɢɬɢɹ 

C.  aquaedulcis ɨɬ ɩɟɪɜɨɣ ɧɚɭɩɥɢɚɥɶɧɨɣ (N1) ɞɨ ɜɡɪɨɫɥɨɣ ɫɬɚɞɢɢ (ɋ6) 

ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨ ɜɨɡɪɚɫɬɚɟɬ ɫ ɩɨɜɵɲɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɨɬ 17 ɞɨ 25 °ɋ, ɢɡ ɱɟɝɨ 

ɫɥɟɞɭɟɬ, ɱɬɨ ɨɩɬɢɦɭɦ ɫɤɨɪɨɫɬɢ ɪɚɡɜɢɬɢɹ C.  aquaedulcis ɧɚɯɨɞɢɬɫɹ ɜ ɜɟɪɯɧɟɦ 

ɩɪɟɞɟɥɟ ɞɢɚɩɚɡɨɧɚ ɬɟɦɩɟɪɚɬɭɪ 17 – 25 °ɋ. Ɉɩɬɢɦɭɦ ɫɤɨɪɨɫɬɢ ɪɚɡɜɢɬɢɹ A. salinus, 
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ɧɚɩɪɨɬɢɜ, ɧɚɯɨɞɢɬɫɹ ɜ ɫɟɪɟɞɢɧɟ ɞɚɧɧɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɞɢɚɩɚɡɨɧɚ, ɬ.ɟ. ɩɪɢɯɨɞɢɬɫɹ 

ɧɚ 21 °ɋ, ɚ ɞɚɥɶɧɟɣɲɟɟ ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɢɜɨɞɢɬ ɤ ɡɚɦɟɞɥɟɧɢɸ ɪɚɡɜɢɬɢɹ 

A. salinus.  
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Ɋɢɫ. 3.2 Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɤɨɩɟɩɨɞ Calanipeda aquaedulcis ɢ Arctodiaptomus 

salinus ɨɬ ɩɟɪɜɨɣ ɧɚɭɩɥɢɚɥɶɧɨɣ (N1) ɞɨ ɜɡɪɨɫɥɨɣ ɫɬɚɞɢɢ (ɋ6) ɩɪɢ ɪɚɡɧɵɯ 

ɬɟɦɩɟɪɚɬɭɪɚɯ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ (ɪ < 0,05) 

 

ɋɱɢɬɚɟɬɫɹ, ɱɬɨ ɭɫɤɨɪɟɧɢɟ ɪɚɡɜɢɬɢɹ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɝɪɚɧɢɰɚɯ 

ɬɨɥɟɪɚɧɬɧɨɫɬɢ, ɫɜɨɣɫɬɜɟɧɧɵɯ ɞɚɧɧɨɦɭ ɜɢɞɭ, ɩɪɢɫɭɳɟ ɜɫɟɦ ɩɨɣɤɢɥɨɬɟɪɦɧɵɦ 

ɠɢɜɨɬɧɵɦ ɢ ɫɜɹɡɚɧɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɫɨ ɫɬɪɨɝɨɣ ɡɚɜɢɫɢɦɨɫɬɶɸ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 

ɦɟɬɚɛɨɥɢɡɦɚ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ [7, 65], ɢ ɩɨɥɭɱɟɧɧɵɟ ɧɚɦɢ ɞɚɧɧɵɟ ɩɨ ɪɚɡɜɢɬɢɸ 

C. aquaedulcis  ɩɨɞɬɜɟɪɠɞɚɸɬ ɷɬɭ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ. ɏɚɪɚɤɬɟɪ ɩɨɥɭɱɟɧɧɵɯ ɧɚɦɢ 

ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɜɥɢɹɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɤɨɩɟɩɨɞ 

C. aquaedulcis, ɜ ɰɟɥɨɦ, ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɚɤɠɟ ɨɩɢɫɚɧɧɵɦ Д6]. Ɉɞɧɚɤɨ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɥɢɬɟɪɚɬɭɪɧɵɦɢ ɞɚɧɧɵɦɢ Д6Ж, ɧɚɦɢ ɜɵɹɜɥɟɧɨ ɛɨɥɟɟ ɤɨɪɨɬɤɨɟ ɜɪɟɦɹ ɪɚɡɜɢɬɢɹ 

ɤɨɩɟɩɨɞ. Ɍɚɤ, ɩɨ [6] ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɨɥɧɨɝɨ ɪɚɡɜɢɬɢɹ C.  aquaedulcis ɜ ɬɟɦɩɟɪɚɬɭɪɧɨɦ 

ɞɢɚɩɚɡɨɧɟ 8 – 18 °ɋ – ɫɨɫɬɚɜɥɹɥɚ 26 ɫɭɬɨɤ, ɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 25 °ɋ – 14 – 17 ɫɭɬɨɤ. 
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ɉɨɥɭɱɟɧɧɵɟ ɧɚɦɢ ɞɚɧɧɵɟ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɩɪɢ 17 °ɋ ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɢɬɢɹ 

C. aquaedulcis  ɫɨɫɬɚɜɥɹɟɬ 22 ɫɭɬɨɤ, ɢ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɞɨ 25 °ɋ  

ɫɨɤɪɚɳɚɟɬɫɹ ɞɨ 9 ɫɭɬɨɤ. ȼɟɪɨɹɬɧɨ, ɛɨɥɟɟ ɞɥɢɬɟɥɶɧɨɟ ɪɚɡɜɢɬɢɟ C.  aquaedulcis ɩɪɢ 

25 °ɋ [6], ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɨɥɭɱɟɧɧɵɦ ɧɚɦɢ, ɫɜɹɡɚɧɨ ɫ ɧɟɚɞɟɤɜɚɬɧɵɦ ɩɨɬɪɟɛɧɨɫɬɹɦ 

ɤɨɩɟɩɨɞ ɩɢɬɚɧɢɟɦ. 

ȼ ɨɬɥɢɱɢɟ ɨɬ ɩɨɥɭɱɟɧɧɵɯ ɧɚɦɢ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɨɫɬɷɦɛɪɢɨɧɚɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ 

A. salinus 20 ɢ 25 ɫɭɬ ɩɪɢ 21 ɢ 25 °ɋ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɩɨ [167Ж ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 

ɩɨɫɬɷɦɛɪɢɨɧɚɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ ɞɚɧɧɨɝɨ ɜɢɞɚ ɫɨɫɬɚɜɢɥɚ ɜ ɫɪɟɞɧɟɦ 70 ɫɭɬɨɤ ɩɪɢ 10 °ɋ; 

26 ɫɭɬɨɤ ɩɪɢ 20 °ɋ ɢ 23 ɫɭɬɨɤ ɩɪɢ 25 °ɋ, ɬɨ ɟɫɬɶ ɫ ɩɨɜɵɲɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɜ 

ɞɢɚɩɚɡɨɧɟ 10 – 25 °ɋ ɚɜɬɨɪɵ ɧɚɛɥɸɞɚɥɢ ɫɨɤɪɚɳɟɧɢɟ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɪɚɡɜɢɬɢɹ 

A. salinus. ɗɬɢ ɞɚɧɧɵɟ ɩɪɨɬɢɜɨɪɟɱɚɬ ɩɨɥɭɱɟɧɧɵɦ ɧɚɦɢ ɞɚɧɧɵɦ, ɩɨ ɤɨɬɨɪɵɦ 

ɨɩɬɢɦɭɦ ɪɚɡɜɢɬɢɹ A. salinus ɧɚɯɨɞɢɬɫɹ ɜ ɫɟɪɟɞɢɧɟ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɞɢɚɩɚɡɨɧɚ 17 – 

25 °ɋ ɢ ɩɪɢɯɨɞɢɬɫɹ ɧɚ 21 °ɋ, ɚ ɞɚɥɶɧɟɣɲɟɟ ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɢɜɨɞɢɬ ɤ 

ɡɚɦɟɞɥɟɧɢɸ ɪɚɡɜɢɬɢɹ ɞɚɧɧɨɝɨ ɜɢɞɚ. ȼɨɡɦɨɠɧɨ, ɬɚɤɢɟ ɪɚɡɥɢɱɢɹ ɦɟɠɞɭ ɩɨɥɭɱɟɧɧɵɦɢ 

ɧɚɦɢ ɢ Д167Ж ɩɨ ɞɥɢɬɟɥɶɧɨɫɬɢ ɪɚɡɜɢɬɢɹ A. salinus ɫɜɹɡɚɧɵ ɫ ɬɟɦ, ɱɬɨ ɩɨ Д167] 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɫɬ-ɷɦɛɪɢɨɧɚɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ ɩɪɨɜɨɞɢɥɢ ɜ ɥɚɛɨɪɚɬɧɵɯ ɭɫɥɨɜɢɹɯ ɧɚ 

ɨɪɝɚɧɢɡɦɚɯ, ɨɬɨɛɪɚɧɧɵɯ ɢɡ ɩɥɚɧɤɬɨɧɧɵɯ ɩɪɨɛ ɢɡ ɟɫɬɟɫɬɜɟɧɧɵɯ ɥɚɝɭɧ, ɛɟɡ 

ɩɪɨɜɟɞɟɧɢɹ ɞɥɢɬɟɥɶɧɨɣ ɚɞɚɩɬɚɰɢɢ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɧɚɲɢ ɞɚɧɧɵɟ ɩɨɥɭɱɟɧɵ ɧɚ 

ɤɭɥɶɬɭɪɚɯ, ɚɞɚɩɬɢɪɨɜɚɧɧɵɯ ɤ ɬɟɦɩɟɪɚɬɭɪɧɵɦ ɭɫɥɨɜɢɹɦ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɧɟ ɦɟɧɟɟ 

ɨɞɧɨɣ ɝɟɧɟɪɚɰɢɢ. Ɉɞɧɚɤɨ, ɯɨɬɹ ɞɨ ɧɟɞɚɜɧɟɝɨ ɜɪɟɦɟɧɢ ɫɱɢɬɚɥɨɫɶ, ɱɬɨ ɬɟɩɥɨɜɨɣ ɩɨɪɨɝ 

ɬɨɥɟɪɚɧɬɧɨɫɬɢ ɪɚɡɜɢɬɢɹ  A. salinus ɧɚɯɨɞɢɬɫɹ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɜ ɞɢɚɩɚɡɨɧɟ 25 – 29 °ɋ 

[132, 167], ɛɨɥɟɟ ɩɨɡɞɧɢɟ ɪɟɡɭɥɶɬɚɬɵ ɬɟɯ ɠɟ ɚɜɬɨɪɨɜ [133], ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ 

ɢɡɭɱɟɧɢɢ ɫɟɡɨɧɧɵɯ ɜɚɪɢɚɰɢɣ ɩɨɩɭɥɹɰɢɨɧɧɨɝɨ ɪɨɫɬɚ A. salinus ɜ ɢɫɩɚɧɫɤɢɯ ɫɨɥɟɧɵɯ 

ɨɡɟɪɚɯ, ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɬɨɦ, ɱɬɨ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ ɜɵɲɟ 20 °ɋ, ɩɪɢɪɨɫɬ 

ɩɨɩɭɥɹɰɢɢ A. salinus ɫɧɢɠɚɟɬɫɹ, ɬɚɤ ɤɚɤ ɩɪɨɢɫɯɨɞɢɬ ɡɚɞɟɪɠɤɚ ɪɚɡɜɢɬɢɹ A salinus. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚɲɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ ɩɨ ɯɚɪɚɤɬɟɪɭ ɜɥɢɹɧɢɹ 

ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɮɚɤɬɨɪɚ ɧɚ ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɢɬɢɹ A salinus ɩɨɞɬɜɟɪɠɞɟɧɵ 

ɧɚɬɭɪɧɵɦɢ ɧɚɛɥɸɞɟɧɢɹɦɢ [133]. 

Ʉɚɤ ɢɡɜɟɫɬɧɨ, ɫɤɨɪɨɫɬɶ ɪɨɫɬɚ ɡɨɨɩɥɚɧɤɬɨɧɚ ɹɜɥɹɟɬɫɹ ɜɚɠɧɨɣ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ, ɫ ɤɨɬɨɪɨɣ ɫɜɹɡɚɧɚ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɪɨɰɟɫɫɨɜ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 
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ɜɟɳɟɫɬɜɚ ɢ ɷɧɟɪɝɢɢ ɜ ɩɥɚɧɤɬɨɧɧɨɦ ɫɨɨɛɳɟɫɬɜɟ. Ɉɩɪɟɞɟɥɟɧɢɟ ɫɤɨɪɨɫɬɢ ɪɨɫɬɚ 

ɤɨɩɟɩɨɞ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɪɚɫɱɟɬɚ ɢɯ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ [64Ж. Ɉɞɧɚɤɨ ɩɪɢ 

ɢɫɫɥɟɞɨɜɚɧɢɢ ɜɥɢɹɧɢɹ ɪɚɡɥɢɱɧɵɯ ɮɚɤɬɨɪɨɜ ɧɚ ɪɚɡɜɢɬɢɟ ɪɚɤɨɨɛɪɚɡɧɵɯ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɤɨɪɨɫɬɶ ɪɚɡɜɢɬɢɹ v = 1 / D (ɪɚɡɦɟɪɧɨɫɬɶ ɟɞɢɧɢɰɚ 

ɜɪɟɦɟɧɢ ɜ ɦɢɧɭɫ ɩɟɪɜɨɣ ɫɬɟɩɟɧɢ), ɤɨɬɨɪɚɹ ɨɡɧɚɱɚɟɬ, ɤɚɤɚɹ ɞɨɥɹ ɨɬ ɨɛɳɟɣ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɩɟɪɢɨɞɚ ɪɚɡɜɢɬɢɹ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɟɞɢɧɢɰɭ 

ɜɪɟɦɟɧɢ [33, 37]. 

ɉɪɢ ɨɞɢɧɚɤɨɜɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɫɤɨɪɨɫɬɶ ɪɚɡɜɢɬɢɹ (1 / D) C.  aquaedulcis 

ɨɤɚɡɵɜɚɟɬɫɹ ɞɨɫɬɨɜɟɪɧɨ ɜɵɲɟ (p < 0,05), ɱɟɦ ɭ A. salinus (ɪɢɫ. 3.3). ɋɪɚɜɧɢɜɚɹ 

ɫɤɨɪɨɫɬɶ ɪɚɡɜɢɬɢɹ ɷɬɢɯ ɞɜɭɯ ɜɢɞɨɜ ɤɨɩɟɩɨɞ ɜ ɬɟɦɩɟɪɚɬɭɪɧɨɦ ɞɢɚɩɚɡɨɧɟ 17 – 25 °ɋ, 

ɦɨɠɧɨ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɫɤɨɪɨɫɬɶ ɪɚɡɜɢɬɢɹ C.  aquaedulcis ɩɨɫɬɟɩɟɧɧɨ ɩɨɜɵɲɚɟɬɫɹ ɫ 

ɭɜɟɥɢɱɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɨɬ 17 ɞɨ 25 °ɋ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɫɤɨɪɨɫɬɶ ɪɚɡɜɢɬɢɹ A. salinus 

ɩɨɜɵɲɚɟɬɫɹ ɨɬ 17 ɞɨ 21 °ɋ, ɧɨ ɜ ɞɚɥɶɧɟɣɲɟɦ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɨɬ 21 ɞɨ 

25 °ɋ ɩɪɨɢɫɯɨɞɢɬ ɫɧɢɠɟɧɢɟ ɫɤɨɪɨɫɬɢ ɪɚɡɜɢɬɢɹ A. salinus.  
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Ɋɢɫ. 3.3. ȼɥɢɹɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɧɚ ɫɤɨɪɨɫɬɶ ɪɚɡɜɢɬɢɹ (1 / D) 

ɤɨɩɟɩɨɞ Calanipeda aquaedulcis ɢ Arctodiaptomus salinus (p < 0,05) 

 

ɋɧɢɠɟɧɢɟ ɫɤɨɪɨɫɬɢ ɪɚɡɜɢɬɢɹ A. salinus ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɨɬ 21 ɞɨ 

25 °ɋ ɦɨɠɟɬ ɛɵɬɶ ɫɜɹɡɚɧɨ, ɨɬɱɚɫɬɢ, ɫ ɧɢɡɤɨɣ ɜɵɠɢɜɚɟɦɨɫɬɶɸ ɤɨɩɟɩɨɞɢɬɧɵɯ ɫɬɚɞɢɣ 
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ɤɨɩɟɩɨɞ (ɬɚɛɥ. 3.3) ɢ ɩɪɟɨɛɥɚɞɚɧɢɟɦ ɫɚɦɨɤ (ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɤɨɬɨɪɵɯ 

ɩɪɟɜɵɲɚɟɬ ɬɚɤɨɜɭɸ ɫɚɦɰɨɜ) ɩɪɢ 25 °ɋ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 21 °ɋ. ɂɡɜɟɫɬɧɨ, ɱɬɨ 

ɢɡɦɟɧɱɢɜɨɫɬɶ ɞɥɢɬɟɥɶɧɨɫɬɢ ɫɬɚɞɢɣ ɪɚɡɜɢɬɢɹ ɤɨɩɟɩɨɞ ɦɨɠɟɬ ɛɵɬɶ ɫɜɹɡɚɧɚ ɫ 

ɧɟɨɩɬɢɦɚɥɶɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɫɪɟɞɵ [94], ɢ ɬɚɤɨɜɵɦɢ ɞɥɹ A. salinus ɦɨɝɭɬ ɛɵɬɶ 

ɧɟɨɩɬɢɦɚɥɶɧɵɟ ɞɥɹ ɪɚɡɜɢɬɢɹ ɩɨɩɭɥɹɰɢɢ ɩɨɜɵɲɟɧɧɵɟ ɬɟɦɩɟɪɚɬɭɪɚ ɢɥɢ ɫɨɥёɧɨɫɬɶ 

[133]. 

ɍ ɤɚɥɹɧɨɢɞɧɵɯ ɤɨɩɟɩɨɞ ɨɬɦɟɱɚɸɬ ɭɜɟɥɢɱɟɧɢɟ ɢɡɦɟɧɱɢɜɨɫɬɢ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɤɨɩɟɩɨɞɢɬɧɵɯ ɫɬɚɞɢɣ, ɨɫɨɛɟɧɧɨ ɋ2 – ɋ4, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɧɚɭɩɥɢɚɥɶɧɵɦɢ, 

ɧɚɩɪɢɦɟɪ, ɜɵɫɨɤɚɹ ɢɧɞɢɜɢɞɭɚɥɶɧɚɹ ɢɡɦɟɧɱɢɜɨɫɬɶ ɞɥɢɬɟɥɶɧɨɫɬɢ ɪɚɡɜɢɬɢɹ, ɨɫɨɛɟɧɧɨ 

ɧɚ ɫɬɚɪɲɢɯ ɤɨɩɟɩɨɞɢɬɧɵɯ ɫɬɚɞɢɹɯ, ɛɵɥɚ ɨɛɧɚɪɭɠɟɧɚ ɭ Boeckella triarticulata 

Thompson [156]. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɢɧɞɢɜɢɞɭɚɥɶɧɚɹ ɢɡɦɟɧɱɢɜɨɫɬɶ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɪɚɡɜɢɬɢɹ ɬɪɟɬɶɟɣ ɧɚɭɩɥɢɚɥɶɧɨɣ ɫɬɚɞɢɢ ɜɵɹɜɥɟɧɚ ɞɥɹ Calanus marshallae ɧɚ Д163, 

164Ж; ɞɥɹ Pseudocalanus newmani ɨɛɧɚɪɭɠɟɧɵ ɛɨɥɶɲɢɟ ɜɚɪɢɚɰɢɢ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɩɨɡɞɧɢɯ ɧɚɭɩɥɢɚɥɶɧɵɯ ɫɬɚɞɢɣ (N4 – N6) [108].  

ɋɤɨɪɨɫɬɶ ɪɚɡɜɢɬɢɹ ɧɟ ɹɜɥɹɟɬɫɹ ɩɨɫɬɨɹɧɧɨɣ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɠɢɡɧɟɧɧɨɝɨ 

ɰɢɤɥɚ, ɬ.ɟ. ɨɫɨɛɶ, ɤɨɬɨɪɚɹ ɛɵɫɬɪɟɟ ɪɚɡɜɢɜɚɥɚɫɶ ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ, ɦɨɠɟɬ ɦɟɞɥɟɧɧɟɟ 

ɪɚɡɜɢɜɚɬɶɫɹ ɧɚ ɫɥɟɞɭɸɳɢɯ ɫɬɚɞɢɹɯ ɢ ɫɧɨɜɚ ɛɵɫɬɪɟɟ ɧɚ ɩɨɫɥɟɞɭɸɳɢɯ ɫɬɚɞɢɹɯ, ɢ, 

ɜɨɡɦɨɠɧɨ, ɬɚɤɚɹ ɢɧɞɢɜɢɞɭɚɥɶɧɚɹ ɢɡɦɟɧɱɢɜɨɫɬɶ ɩɨɫɬɷɦɛɪɢɨɧɚɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ 

ɦɨɠɟɬ ɛɵɬɶ ɫɜɹɡɚɧɚ ɫ ɫɨɜɨɤɭɩɧɨɫɬɶɸ ɮɚɤɬɨɪɨɜ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ Д115]. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɫɯɨɞɹ ɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɢ ɧɚ 

ɨɫɧɨɜɚɧɢɢ ɩɨɫɥɟɞɧɢɯ ɞɚɧɧɵɯ, ɨɛɧɚɪɭɠɟɧɧɵɯ ɞɪɭɝɢɦɢ ɚɜɬɨɪɚɦɢ [133], ɦɨɠɧɨ 

ɡɚɤɥɸɱɢɬɶ, ɱɬɨ ɩɪɢ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɢ A. salinus ɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ 

ɨɩɬɢɦɚɥɶɧɵɦ ɬɟɦɩɟɪɚɬɭɪɧɵɦ ɪɟɠɢɦɨɦ ɞɥɹ ɪɚɡɜɢɬɢɹ ɹɜɥɹɟɬɫɹ 21 °ɋ. Ɉɬɤɥɨɧɟɧɢɹ 

ɬɟɦɩɟɪɚɬɭɪɵ ɨɬ ɨɩɬɢɦɭɦɚ ɩɪɢɜɨɞɹɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɞɥɢɬɟɥɶɧɨɫɬɢ ɪɚɡɜɢɬɢɹ ɤɨɩɟɩɨɞ 

A. salinus. 

ɇɚɲɢɦɢ ɷɤɫɩɟɪɢɦɟɧɬɚɦɢ ɬɚɤɠɟ ɩɨɤɚɡɚɧɨ, ɱɬɨ, ɫɨɨɬɧɨɲɟɧɢɟ ɫɚɦɰɨɜ ɢ ɫɚɦɨɤ 

C. aquaedulcis ɢ A. salinus ɤ ɦɨɦɟɧɬɭ ɞɨɫɬɢɠɟɧɢɹ ɩɨɥɨɜɨɡɪɟɥɨɫɬɢ ɬɚɤɠɟ ɡɧɚɱɢɬɟɥɶɧɨ 

ɜɚɪɶɢɪɨɜɚɥɨ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ (ɬɚɛɥ. 3.5). ɍ 

C. aquaedulcis ɧɚɢɦɟɧɶɲɢɣ ɩɪɨɰɟɧɬ ɫɚɦɰɨɜ (18,8 ± 10,3 %) ɩɨɥɭɱɟɧ ɩɪɢ 21 °ɋ. ɉɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɞɨ 25 °ɋ ɢɥɢ ɫɧɢɠɟɧɢɢ – ɞɨ 17 °ɋ ɢɯ ɞɨɥɹ ɜɨɡɪɚɫɬɚɥɚ ɞɨ 
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26,9 ± 14,9 % ɢ 26,1 ± 7,8 %, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɇɨ ɭ A. salinus ɧɚɛɥɸɞɚɥɚɫɶ ɨɛɪɚɬɧɚɹ 

ɤɚɪɬɢɧɚ: ɧɚɢɛɨɥɶɲɢɣ ɩɪɨɰɟɧɬ ɫɚɦɰɨɜ (54,2 ± 20,9 %) ɛɵɥ ɩɨɥɭɱɟɧ ɩɪɢ 21 °ɋ, ɛɨɥɟɟ 

ɧɢɡɤɢɣ – ɩɪɢ 25 °ɋ (36,5 ± 6,4 %) ɢ 17 °ɋ (34,3 ± 14,4 %).  

ɉɨ ɞɚɧɧɵɦ [167Ж ɭ A. salinus ɩɪɢ ɬɪɟɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɪɟɠɢɦɚɯ (10, 20, 25 °ɋ) 

ɧɚɛɥɸɞɚɥɨɫɶ ɩɪɟɨɛɥɚɞɚɧɢɟ ɫɚɦɰɨɜ ɧɚɞ ɫɚɦɤɚɦɢ, ɢ ɫɨɨɬɧɨɲɟɧɢɟ ɫɚɦɰɵ / ɫɚɦɤɢ 

ɫɨɫɬɚɜɢɥɨ 2,35, 2,8 ɢ 1,55, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ȼ ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɪɟɞɟ (Laguna Honda, 

ɂɫɩɚɧɢɹ) ɭ ɞɚɧɧɨɝɨ ɜɢɞɚ ɬɚɤɠɟ ɧɚɛɥɸɞɚɥɢ ɩɪɟɨɛɥɚɞɚɧɢɟ ɫɚɦɰɨɜ, ɢ ɨɧɨ ɫɧɢɠɚɥɨɫɶ 

ɨɛɪɚɬɧɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɬɟɦɩɟɪɚɬɭɪɟ. ȼ ɨɬɥɢɱɢɟ ɨɬ ɥɢɬɟɪɚɬɭɪɧɵɯ ɞɚɧɧɵɯ ɜ ɧɚɲɢɯ 

ɷɤɫɩɟɪɢɦɟɧɬɚɯ ɩɪɟɨɛɥɚɞɚɧɢɟ ɫɚɦɰɨɜ ɧɚɞ ɫɚɦɤɚɦɢ A. salinus ɧɚɛɥɸɞɚɥɢ ɬɨɥɶɤɨ ɩɪɢ 

21 °ɋ, ɢ ɩɪɢ ɞɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɫɨɨɬɧɨɲɟɧɢɟ ɫɚɦɰɵ / ɫɚɦɤɢ ɫɨɫɬɚɜɢɥɨ 1,2, ɚ ɩɪɢ 

ɬɟɦɩɟɪɚɬɭɪɚɯ 17 ɢ 25 °ɋ ɷɬɨ ɫɨɨɬɧɨɲɟɧɢɟ ɫɨɫɬɚɜɥɹɥɨ 0,5 ɢ 0,6, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  

 

Ɍɚɛɥицɚ 3.5.  

ɋɨɨɬɧɨɲɟɧɢɟ ɫɚɦɰɨɜ (M) ɢ ɫɚɦɨɤ (F) ɭ ɤɨɩɟɩɨɞ Calanipeda aquaedulcis ɢ 

Arctodiaptomus salinus ɩɪɢ ɪɚɡɧɵɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɪɟɠɢɦɚɯ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ  

 

Ɍɟɦɩɟɪɚɬɭɪɚ, °ɋ 
C.  aquaedulcis A. salinus 

M, % F, % M, % F, % 

17 ± 1,5 

21 ± 1,5 

25 ± 1,5 

26,1 ± 7,8 

18, 8 ± 10,3 

26,9 ± 14,9 

73,9 ± 7,8 

81,2 ± 10,3 

73,1 ± 14,9 

34,3 ± 14,4 

54,2 ± 20,9 

36,5 ± 6,4 

65,7 ± 14,4 

45,8 ± 20,9 

63,5 ± 6,4 

ɉɪɢɦɟɱɚɧɢɟ: (p > 0,05) 

 

ȼɥɢɹɧɢɟ ɪɚɡɧɵɯ ɮɚɤɬɨɪɨɜ ɧɚ ɞɢɮɮɟɪɟɧɰɢɚɰɢɸ ɩɨɥɚ ɜ ɩɪɨɰɟɫɫɟ ɪɚɡɜɢɬɢɹ 

ɨɛɧɚɪɭɠɢɜɚɥɢ ɤɚɤ ɜ ɩɪɢɪɨɞɧɵɯ ɩɨɩɭɥɹɰɢɹɯ, ɬɚɤ ɢ ɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɤɭɥɶɬɭɪɚɯ 

ɤɚɤ ɞɥɹ ɪɚɡɧɵɯ ɜɢɞɨɜ ɤɨɩɟɩɨɞ [121, 141, 201], ɬɚɤ ɢ ɞɥɹ ɞɪɭɝɢɯ ɪɚɤɨɨɛɪɚɡɧɵɯ [207]. 

ɉɪɟɞɩɨɥɚɝɚɸɬ [141, 201Ж, ɱɬɨ ɜɚɪɢɚɛɟɥɶɧɨɫɬɶ ɫɨɨɬɧɨɲɟɧɢɹ ɩɨɥɨɜ ɦɨɠɟɬ ɛɵɬɶ 

ɨɛɭɫɥɨɜɥɟɧɚ ɤɚɤ ɜɥɢɹɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ, ɬɚɤ ɢ ɜɨɡɞɟɣɫɬɜɢɟɦ ɬɪɨɮɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ.  

Ɍɟɨɪɟɬɢɱɟɫɤɢ, ɩɨɞɞɟɪɠɚɧɢɟ ɫɨɨɬɧɨɲɟɧɢɹ ɩɨɥɨɜ 1:1 ɫɱɢɬɚɟɬɫɹ ɫɬɚɛɢɥɶɧɨɣ 

ɫɬɪɚɬɟɝɢɟɣ ɞɥɹ ɩɨɩɭɥɹɰɢɣ ɞɢɩɥɨɢɞɧɵɯ ɨɪɝɚɧɢɡɦɨɜ [114]. Ɉɞɧɚɤɨ ɜ ɩɪɢɪɨɞɧɵɯ 
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ɩɨɩɭɥɹɰɢɹɯ ɫɨɨɬɧɨɲɟɧɢɟ ɩɨɥɨɜ ɱɚɫɬɨ ɛɵɜɚɟɬ ɞɚɥɟɤɨ ɨɬ ɪɚɜɧɨɜɟɫɢɹ, ɢ 

ɨɛɧɚɪɭɠɢɜɚɟɬɫɹ ɩɪɟɨɛɥɚɞɚɧɢɟ ɤɚɤ ɫɚɦɰɨɜ, ɬɚɤ ɢ ɫɚɦɨɤ, ɨɛɭɫɥɨɜɥɟɧɧɨɟ ɫɟɡɨɧɧɵɦɢ ɢ 

ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɦɢ ɢɡɦɟɧɟɧɢɹɦɢ [178]. Ɍɚɤ, ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ (ɂɫɩɚɧɢɹ, 

Laguna Honda) ɫɚɦɰɵ A. salinus ɩɪɟɨɛɥɚɞɚɥɢ ɧɚɞ ɫɚɦɤɚɦɢ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɩɹɬɨɣ 

ɤɨɩɟɩɨɞɢɬɧɨɣ  ɢ ɜɡɪɨɫɥɨɣ ɫɬɚɞɢɣ. [133].  

ɋɭɳɟɫɬɜɭɟɬ ɝɢɩɨɬɟɡɚ «cheaper-sex», ɩɪɟɞɥɨɠɟɧɧɚɹ [178], ɤɨɬɨɪɚɹ 

ɩɪɟɞɩɨɥɚɝɚɟɬ, ɱɬɨ ɩɨɞ ɜɥɢɹɧɢɟɦ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɭɫɥɨɜɢɣ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

ɫɚɦɤɢ ɩɪɨɢɡɜɨɞɹɬ ɩɨɬɨɦɫɬɜɨ, ɤɨɬɨɪɨɟ ɬɪɟɛɭɟɬ ɦɟɧɶɲɢɯ ɜɥɨɠɟɧɢɣ ɢ ɜ ɫɜɹɡɢ ɫ ɷɬɢɦ 

ɦɚɤɫɢɦɢɡɢɪɭɟɬ ɱɢɫɥɨ ɹɢɰ. ɉɨ ɷɬɨɣ ɝɢɩɨɬɟɡɟ ɟɫɥɢ ɪɚɡɦɟɪɵ ɫɚɦɰɨɜ ɜ ɫɪɟɞɧɟɦ ɛɨɥɶɲɟ 

ɪɚɡɦɟɪɨɜ ɫɚɦɨɤ, ɬɨ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɭɫɥɨɜɢɣ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

ɦɨɠɧɨ ɨɠɢɞɚɬɶ ɫɦɟɳɟɧɢɟ ɫɨɨɬɧɨɲɟɧɢɹ ɩɨɥɨɜ ɜ ɫɬɨɪɨɧɭ ɩɪɟɨɛɥɚɞɚɧɢɹ ɫɚɦɨɤ, ɢ ɜ 

ɫɬɨɪɨɧɭ ɫɚɦɰɨɜ – ɤɨɝɞɚ ɭɫɥɨɜɢɹ ɛɥɚɝɨɩɪɢɹɬɧɵ. ɉɨ ɷɬɨɣ ɝɢɩɨɬɟɡɟ, ɩɪɨɰɟɧɬ ɫɚɦɰɨɜ ɜ 

ɟɫɬɟɫɬɜɟɧɧɵɯ ɩɨɩɭɥɹɰɢɹɯ ɜɨɡɪɚɫɬɚɟɬ, ɤɨɝɞɚ ɚɛɢɨɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ (ɬɟɦɩɟɪɚɬɭɪɚ ɢ 

ɫɨɥɟɧɨɫɬɶ) ɫɬɚɧɨɜɹɬɫɹ ɦɟɧɟɟ ɫɬɪɟɫɫɨɜɵɦɢ. Ɉɞɧɚɤɨ, ɧɟɤɨɬɨɪɵɟ ɞɚɧɧɵɟ ɩɨ 

ɩɪɢɪɨɞɧɵɦ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɩɨɩɭɥɹɰɢɹɦ ɤɨɩɟɩɨɞ, ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨɛ 

ɨɛɪɚɬɧɨɦ.  

ȼ ɫɥɭɱɚɟ ɫ C. aquaedulcis ɢ A. salinus ɫɚɦɰɵ ɦɟɧɶɲɟ ɫɚɦɨɤ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 

ɟɫɥɢ ɝɢɩɨɬɟɡɚ [178], ɜɟɪɧɚ, ɬɨ ɫɦɟɳɟɧɢɟ ɫɨɨɬɧɨɲɟɧɢɹ ɩɨɥɨɜ ɜ ɫɬɨɪɨɧɭ ɫɚɦɰɨɜ ɦɨɠɟɬ 

ɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɬɶ ɨ ɧɟɨɩɬɢɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ: ɷɤɫɬɪɟɦɚɥɶɧɵɟ 

ɬɟɦɩɟɪɚɬɭɪɵ ɢ/ɢɥɢ ɜɵɫɨɤɚɹ ɫɨɥɟɧɨɫɬɶ, ɢɥɢ ɧɟɚɞɟɤɜɚɬɧɚɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɩɢɳɟɣ.  

ɉɨ ɧɚɲɢɦ ɞɚɧɧɵɦ ɭ C.  aquaedulcis ɫɦɟɳɟɧɢɟ ɫɨɨɬɧɨɲɟɧɢɹ ɩɨɥɨɜ ɜ ɫɬɨɪɨɧɭ 

ɫɚɦɰɨɜ ɧɚɛɥɸɞɚɥɨɫɶ ɬɨɥɶɤɨ ɩɪɢ 25 ɢ 17 °ɋ, ɬɨɝɞɚ ɤɚɤ ɩɪɟɨɛɥɚɞɚɧɢɟ ɫɚɦɨɤ – ɩɪɢ 

21 °ɋ, ɧɚɩɪɨɬɢɜ, ɞɥɹ A. salinus ɫɦɟɳɟɧɢɟ ɫɨɨɬɧɨɲɟɧɢɹ ɩɨɥɨɜ ɜ ɫɬɨɪɨɧɭ ɫɚɦɰɨɜ 

ɧɚɛɥɸɞɚɥɨɫɶ ɩɪɢ 21 °ɋ, ɚ ɩɪɟɨɛɥɚɞɚɧɢɟ ɫɚɦɨɤ – ɩɪɢ 17 ɢ 25 °ɋ. ɂɫɯɨɞɹ ɢɡ 

ɥɢɬɟɪɚɬɭɪɧɵɯ ɞɚɧɧɵɯ ɫɦɟɳɟɧɢɟ ɫɨɨɬɧɨɲɟɧɢɹ ɩɨɥɨɜ ɜ ɫɬɨɪɨɧɭ ɩɪɟɨɛɥɚɞɚɧɢɹ ɫɚɦɰɨɜ 

A. salinus ɨɛɧɚɪɭɠɟɧɨ ɤɚɤ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɩɪɢ ɬɪɟɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɪɟɠɢɦɚɯ (10, 20, 

25 °ɋ), ɬɚɤ ɢ ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ (ɂɫɩɚɧɢɹ, Laguna Honda) [167]. ɉɨ-ɜɢɞɢɦɨɦɭ, 

ɝɢɩɨɬɟɡɭ [178] ɜ ɨɬɧɨɲɟɧɢɢ A. salinus ɩɪɢɦɟɧɹɬɶ ɧɟɤɨɪɪɟɤɬɧɨ, ɬɚɤ ɤɚɤ ɪɚɧɧɟɟ 

ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ 21 ɋ ɧɚɦɢ ɛɵɥ ɜɵɹɜɥɟɧ ɨɩɬɢɦɚɥɶɧɵɦ ɞɥɹ ɞɚɧɧɨɝɨ ɜɢɞɚ.  
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ȼɨɩɪɨɫ ɨ ɜɥɢɹɧɢɢ ɮɚɤɬɨɪɨɜ ɧɚ ɞɢɮɮɟɪɟɧɰɢɚɰɢɸ ɢ ɫɨɨɬɧɨɲɟɧɢɢ ɩɨɥɨɜ ɜ 

ɩɨɩɭɥɹɰɢɹɯ ɤɨɩɟɩɨɞ ɜɫɟ ɟɳɟ ɨɫɬɚɟɬɫɹ ɧɟ ɜɩɨɥɧɟ ɪɟɲɟɧɧɵɦ. ɇɟ ɹɫɟɧ ɢ ɫɚɦ ɦɟɯɚɧɢɡɦ 

ɹɜɥɟɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ ɩɨɥɚ ɢ ɮɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɫɨɨɬɧɨɲɟɧɢɟ ɫɚɦɰɨɜ ɢ 

ɫɚɦɨɤ ɜ ɩɨɩɭɥɹɰɢɢ. ɉɨɷɬɨɦɭ ɭɫɩɟɲɧɨɟ ɨɛɴɹɫɧɟɧɢɟ ɷɬɨɝɨ ɜɨɩɪɨɫɚ ɬɪɟɛɭɟɬ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚɲɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ 

ɪɚɡɜɢɬɢɟ ɤɨɩɟɩɨɞ C.  aquaedulcis ɢ A. salinus ɜ ɬɟɦɩɟɪɚɬɭɪɧɨɦ ɞɢɚɩɚɡɨɧɟ 17 – 25 °ɋ 

ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɡɧɚɱɢɬɟɥɶɧɨɦ ɫɯɨɞɫɬɜɟ ɪɚɡɜɢɬɢɹ ɜɢɞɨɜ, ɤɨɬɨɪɨɟ ɫɥɟɞɭɟɬ ɨɛɳɢɦ 

ɡɚɤɨɧɨɦɟɪɧɨɫɬɹɦ ɪɚɡɜɢɬɢɹ ɤɚɥɹɧɨɢɞɧɵɯ ɤɨɩɟɩɨɞ ɩɪɢ ɜɫɟɯ ɬɪёɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ 

ɪɟɠɢɦɚɯ, ɚ ɢɦɟɧɧɨ: ɧɚɢɛɨɥɟɟ ɤɨɪɨɬɤɢɦɢ ɫɬɚɞɢɹɦɢ ɹɜɥɹɸɬɫɹ ɪɚɧɧɢɟ ɧɚɭɩɥɢɚɥɶɧɵɟ 

ɫɬɚɞɢɣ; ɨɛɳɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɜɫɟɯ ɧɚɭɩɥɢɚɥɶɧɵɯ ɫɬɚɞɢɣ ɨɛɨɢɯ ɜɢɞɨɜ ɤɨɪɨɱɟ 

ɫɨɜɨɤɭɩɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɜɫɟɯ ɤɨɩɟɩɨɞɢɬɧɵɯ; ɫɚɦɵɟ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɟ ɫɬɚɞɢɢ 

ɪɚɡɜɢɬɢɹ ɩɨɫɥɟɞɧɢɟ ɤɨɩɟɩɨɞɢɬɧɵɟ ɫɬɚɞɢɢ ɋ4 – ɋ5; ɫɚɦɰɵ ɪɚɡɜɢɜɚɸɬɫɹ ɛɵɫɬɪɟɟ, ɱɟɦ 

ɫɚɦɤɢ. Ɉɞɧɚɤɨ ɧɚɲɢɦɢ ɷɤɫɩɟɪɢɦɟɧɬɚɦɢ ɨɛɧɚɪɭɠɟɧɵ ɪɚɡɧɵɟ  ɨɩɬɢɦɭɦɵ ɫɤɨɪɨɫɬɢ 

ɪɚɡɜɢɬɢɹ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢɶ ɪɚɡɜɢɬɢɹ ɤɨɩɟɩɨɞ C.  aquaedulcis ɢ 

A. salinus. Ɋɚɡɜɢɬɢɟ ɦɟɥɤɨɪɚɡɦɟɪɧɨɝɨ ɜɢɞɚ C.  aquaedulcis ɩɪɨɯɨɞɢɬ ɛɵɫɬɪɟɟ, ɱɟɦ ɭ 

ɛɨɥɟɟ ɤɪɭɩɧɨɝɨ A. salinus ɩɪɢ ɥɸɛɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜ ɢɫɫɥɟɞɨɜɚɧɧɨɦ ɞɢɚɩɚɡɨɧɟ. 

Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɨɩɬɢɦɭɦ ɪɚɡɜɢɬɢɹ A. salinus ɨɛɧɚɪɭɠɟɧ ɩɪɢ ɛɨɥɟɟ ɧɢɡɤɨɣ 

ɬɟɦɩɟɪɚɬɭɪɟ (21 °ɋ), ɱɟɦ ɨɩɬɢɦɭɦ C.  aquaedulcis (25 °ɋ), ɱɬɨ, ɩɨ-ɜɢɞɢɦɨɦɭ, ɫɜɹɡɚɧɨ 

ɫ ɠɢɡɧɟɧɧɵɦɢ ɫɬɪɚɬɟɝɢɹɦɢ ɜɢɞɨɜ ɢ ɨɩɪɟɞɟɥɹɟɬ ɢɯ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ. ɉɨɷɬɨɦɭ, ɩɪɢ 

ɪɚɡɞɟɥɶɧɨɦ, ɦɨɧɨɜɢɞɨɜɨɦ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɢ ɞɚɧɧɵɯ ɜɢɞɨɜ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɪɚɡɥɢɱɧɵɟ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɨɩɬɢɦɭɦɵ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ.  

 

3.3. Ɋɟɩɪɨɞɭɤɬɢɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɚɦɨɤ Calanipeda aquaedulcis ɢ 

Arctodiaptomus salinus ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ 

 

ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɪɚɡɦɧɨɠɟɧɢɹ ɤɨɩɟɩɨɞ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɫɪɟɞɧɢɦ ɱɢɫɥɨɦ ɹɢɰ ɜ 

ɤɥɚɞɤɟ ɢ ɱɚɫɬɨɬɨɣ ɢɯ ɨɬɤɥɚɞɤɢ, ɦɨɠɟɬ ɛɵɬɶ ɜɵɪɚɠɟɧɚ ɫɪɟɞɧɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɹɢɰ, 

ɨɬɥɨɠɟɧɧɵɯ ɨɞɧɨɣ ɫɚɦɤɨɣ ɡɚ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ, ɬɨɝɞɚ ɤɚɤ ɚɛɫɨɥɸɬɧɭɸ ɩɥɨɞɨɜɢɬɨɫɬɶ 

ɠɢɜɨɬɧɵɯ ɨɩɪɟɞɟɥɹɸɬ ɤɚɤ ɫɪɟɞɧɟɟ ɱɢɫɥɨ ɹɢɰ ɜ ɤɥɚɞɤɟ [33, 37, 56]. 
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ɐɟɥɶ ɫɟɪɢɢ ɷɤɫɩɟɪɢɦɟɧɬɨɜ 1.3 ɡɚɤɥɸɱɚɥɚɫɶ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɪɟɩɪɨɞɭɤɬɢɜɧɵɯ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɚɦɨɤ ɤɨɩɟɩɨɞ C.  aquaedulcis ɢ A. salinus. 

ɉɨɥɭɱɟɧɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɬɨɦ, ɱɬɨ ɫɪɟɞɧɹɹ 

ɞɥɢɧɚ ɫɚɦɨɤ C.  aquaedulcis ɫ ɩɨɜɵɲɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɫɧɢɠɚɥɚɫɶ ɨɬ 1,22 (ɩɪɢ 

21 °ɋ) ɞɨ 1,15 ɦɦ (ɩɪɢ 25 °ɋ), ɞɢɚɦɟɬɪ ɹɢɰ ɧɟ ɡɚɜɢɫɟɥ ɨɬ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɭɫɥɨɜɢɣ, ɚ 

ɚɛɫɨɥɸɬɧɚɹ ɩɥɨɞɨɜɢɬɨɫɬɶ ɫɚɦɨɤ ɭɦɟɧɶɲɚɥɚɫɶ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 18 (25 °ɋ) ɞɨ 23 (21 °ɋ) 

ɹɢɰ·ɫɚɦɤɚ-1 (ɪɢɫ. 3.4).  
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Ɋɢɫ. 3.4. Ⱦɥɢɧɚ ɫɚɦɨɤ (I), ɞɢɚɦɟɬɪ ɹɢɰ (II) ɢ ɚɛɫɨɥɸɬɧɚɹ ɩɥɨɞɨɜɢɬɨɫɬɶ (III) 

Calanipeda aquaedulcis ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ  

 

Ⱥɧɚɥɨɝɢɱɧɚɹ ɤɚɪɬɢɧɚ ɧɚɛɥɸɞɚɟɬɫɹ ɢ ɞɥɹ ɞɪɭɝɨɝɨ ɢɫɫɥɟɞɭɟɦɨɝɨ ɜɢɞɚ ɤɨɩɟɩɨɞ 

(ɪɢɫ. 3.5).  

ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɫɚɦɨɤ A. salinus ɫ ɩɨɜɵɲɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɫɧɢɠɚɥɚɫɶ ɨɬ 1,46 

ɦɦ (ɩɪɢ 21 °ɋ) ɞɨ 1,44 ɦɦ (ɩɪɢ 25 °ɋ), ɞɢɚɦɟɬɪ ɹɢɰ ɬɚɤɠɟ ɤɚɤ ɢ ɭ C. aquaedulcis, ɧɟ 

ɡɚɜɢɫɟɥ ɨɬ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɭɫɥɨɜɢɣ. Ⱥɛɫɨɥɸɬɧɚɹ ɩɥɨɞɨɜɢɬɨɫɬɶ ɜɚɪɶɢɪɨɜɚɥɚ ɜ 

ɩɪɟɞɟɥɚɯ ɨɬ 7,2 (25 °ɋ) ɞɨ 9 ɹɢɰ · ɫɚɦɤɚ-1 (21 °ɋ). Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɩɨɜɵɲɟɧɢɟ 

ɬɟɦɩɟɪɚɬɭɪɵ ɨɬ 21 °ɋ ɞɨ 25 °ɋ ɩɪɢɜɨɞɢɬ ɤ ɧɟɡɧɚɱɢɬɟɥɶɧɨɦɭ ɫɧɢɠɟɧɢɸ ɚɛɫɨɥɸɬɧɨɣ 

ɩɥɨɞɨɜɢɬɨɫɬɢ ɭ ɤɨɩɟɩɨɞ ɨɛɨɢɯ ɜɢɞɨɜ. 
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Ɋɢɫ. 3.5. Ⱦɥɢɧɚ ɫɚɦɨɤ (I), ɞɢɚɦɟɬɪ ɹɢɰ (II) ɢ ɚɛɫɨɥɸɬɧɚɹ ɩɥɨɞɨɜɢɬɨɫɬɶ (III) 

Arctodiaptomus salinus ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ  

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɣ ɜɵɜɨɞ, ɱɬɨ ɢɡ ɜɫɟɯ 

ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɤɪɢɬɟɪɢɟɜ ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɚɡɵɜɚɟɬ ɧɚɢɛɨɥɶɲɟɟ ɜɥɢɹɧɢɟ ɧɚ 

ɚɛɫɨɥɸɬɧɭɸ ɩɥɨɞɨɜɢɬɨɫɬɶ ɤɨɩɟɩɨɞ. 

Ɉɫɧɨɜɧɵɦɢ ɮɚɤɬɨɪɚɦɢ, ɜɥɢɹɸɳɢɦɢ ɧɚ ɜɵɠɢɜɚɟɦɨɫɬɶ ɢ ɞɥɢɬɟɥɶɧɨɫɬɶ 

ɪɚɡɜɢɬɢɹ ɤɨɩɟɩɨɞ, ɹɜɥɹɸɬɫɹ ɬɟɦɩɟɪɚɬɭɪɚ, ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ ɢ ɤɚɱɟɫɬɜɟɧɧɵɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɢɬɚɧɢɹ Д153, 203]. Ɋɚɧɟɟ ɛɵɥɨ ɩɨɤɚɡɚɧɨ ɧɚ ɤɨɩɟɩɨɞɚɯ, ɜɤɥɸɱɚɹ 

A. salinus, ɱɬɨ ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɤɨɝɞɚ ɠɢɜɨɬɧɵɟ ɧɚɯɨɞɹɬɫɹ ɜ 

ɥɢɦɢɬɢɪɭɸɳɢɯ ɭɫɥɨɜɢɹɯ, ɬɚɤɢɯ, ɤɚɤ ɧɟɨɩɬɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɢ ɫɨɥɟɧɨɫɬɶ [167]. 

Peterson [164, 165] ɨɛɨɛɳɢɥ ɨɫɧɨɜɧɵɟ ɦɨɞɟɥɢ ɪɚɡɜɢɬɢɹ, ɨɩɢɫɚɧɧɵɟ ɞɥɹ ɪɚɡɧɵɯ 

ɜɢɞɨɜ ɤɨɩɟɩɨɞ:  

1) ɜɪɟɦɹ ɪɚɡɜɢɬɢɹ ɫɨɥɨɧɨɜɚɬɨɜɨɞɧɵɯ ɤɨɩɟɩɨɞ ɛɨɥɟɟ ɩɪɨɥɨɧɝɢɪɨɜɚɧɨ ɩɨ 

ɫɪɚɜɧɟɧɢɸ ɫɨ ɜɪɟɦɟɧɟɦ ɪɚɡɜɢɬɢɹ ɦɨɪɫɤɢɯ ɤɨɩɟɩɨɞ; 

2) ɪɚɧɧɢɟ ɧɚɭɩɥɢɚɥɶɧɵɟ ɫɬɚɞɢɢ ɤɨɩɟɩɨɞ ɪɚɡɜɢɜɚɸɬɫɹ ɛɵɫɬɪɟɟ; 

3) ɩɟɪɜɵɟ ɩɢɬɚɸɳɢɟɫɹ ɫɬɚɞɢɢ (ɪɚɧɧɢɟ N2 ɢɥɢ N3) ɧɚɢɛɨɥɟɟ ɞɥɢɬɟɥɶɧɵɟ; 

4) N5 ɫɬɚɞɢɹ ɩɪɨɯɨɞɢɬ ɛɵɫɬɪɟɟ ɭ ɧɟɤɨɬɨɪɵɯ ɜɢɞɨɜ; 
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5) ɧɚɢɛɨɥɟɟ ɞɥɢɬɟɥɶɧɨɟ ɪɚɡɜɢɬɢɟ – ɧɚ ɩɨɫɥɟɞɧɢɯ ɤɨɩɟɩɨɞɢɬɧɵɯ ɫɬɚɞɢɹɯ (ɋ5 

ɢɥɢ ɋ4-ɋ5); 

6) ɫɚɦɰɵ ɪɚɡɜɢɜɚɸɬɫɹ ɛɵɫɬɪɟɟ, ɱɟɦ ɫɚɦɤɢ. 

Ɉɛɴɹɫɧɟɧɢɟ ɩɟɪɜɨɝɨ ɩɭɧɤɬɚ ɩɪɟɞɥɨɠɟɧɧɨɣ Peterson ɦɨɞɟɥɢ ɪɚɡɜɢɬɢɹ ɞɚɥ Hart 

[108, 113, 142Ж ɩɪɟɞɩɨɥɨɠɢɜ, ɱɬɨ ɫɨɥɨɧɨɜɚɬɨɜɨɞɧɵɟ ɤɨɩɟɩɨɞɵ ɪɚɫɯɨɞɭɸɬ ɛɨɥɶɲɟ 

ɷɧɟɪɝɢɢ ɧɚ ɨɫɦɨɪɟɝɭɥɹɰɢɸ, ɬɨɝɞɚ ɤɚɤ ɦɨɪɫɤɢɟ ɤɨɩɟɩɨɞɵ – ɧɟɬ. Ɂɚɦɟɞɥɟɧɧɨɟ 

ɪɚɡɜɢɬɢɟ ɜɢɞɨɜ ɤɨɩɟɩɨɞ, ɧɚɛɥɸɞɚɟɦɨɟ ɜɨ ɜɪɟɦɟɧɧɵɯ ɜɨɞɨɟɦɚɯ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɩɨɫɬɨɹɧɧɵɦɢ ɜɨɞɨɟɦɚɦɢ, ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɚɞɚɩɬɢɜɧɨɣ ɫɬɪɚɬɟɝɢɟɣ ɤ ɧɟɩɪɟɞɜɢɞɟɧɧɵɦ 

ɭɫɥɨɜɢɹɦ ɫɪɟɞɵ ɢ ɦɨɠɟɬ ɹɜɥɹɬɶɫɹ ɨɬɪɚɠɟɧɢɟɦ ɫɬɪɟɫɫɚ, ɜɵɡɜɚɧɧɨɝɨ ɠɢɡɧɶɸ ɜ 

ɧɟɫɬɚɛɢɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɨɛɢɬɚɧɢɹ. 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɤɨɩɟɩɨɞ C.  aquaedulcis ɢ A. salinus, ɩɨɥɭɱɟɧɧɚɹ ɜ 

ɧɚɲɢɯ ɷɤɫɩɟɪɢɦɟɧɬɚɯ, ɫɨɩɨɫɬɚɜɢɦɚ ɫ ɞɥɢɬɟɥɶɧɨɫɬɶɸ ɪɚɡɜɢɬɢɹ ɦɨɪɫɤɢɯ ɤɨɩɟɩɨɞ, 

ɛɥɢɡɤɢɯ ɩɨ ɪɚɡɦɟɪɭ ɢɡɭɱɟɧɧɵɦ ɧɚɦɢ ɜɢɞɨɜ. Ɍɚɤ, ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɢɬɢɹ 

Pseudocalanus newmani [108Ж ɫɨɫɬɚɜɢɥɚ 23 ɫɭɬ ɩɪɢ 15 °ɋ. Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɢɬɢɹ C.  

aquaedulcis ɜ ɨɩɬɢɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɩɨ ɧɚɲɢɦ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɞɚɧɧɵɦ 

ɫɨɩɨɫɬɚɜɢɦɚ ɫ ɞɥɢɬɟɥɶɧɨɫɬɶɸ ɪɚɡɜɢɬɢɹ ɦɨɪɫɤɢɯ ɤɚɥɚɧɨɢɞɧɵɯ ɤɨɩɟɩɨɞ Acartia tonsa 

[184], ɹɜɥɹɸɳɢɯɫɹ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɫɧɨɜɧɵɦ ɤɚɧɞɢɞɚɬɨɦ ɞɥɹ ɩɪɨɦɵɲɥɟɧɧɨɝɨ 

ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɤɨɩɟɩɨɞ. Ɉɞɧɚɤɨ, ɧɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɢɫɫɥɟɞɭɟɦɵɟ ɤɨɩɟɩɨɞɵ 

ɨɬɧɨɫɹɬɫɹ ɤ ɫɨɥɨɧɨɜɚɬɵɦ ɜɢɞɚɦ, ɞɥɢɬɟɥɶɧɨɫɬɶ ɢɯ ɪɚɡɜɢɬɢɹ ɨɬɤɚɡɵɜɚɟɬɫɹ ɤɨɪɨɱɟ 

ɬɚɤɨɜɨɣ ɧɟɤɨɬɨɪɵɯ ɦɨɪɫɤɢɯ ɜɢɞɨɜ ɤɨɩɟɩɨɞ (Calanus marshallae, C. finmarchicus, 

C. helgolandicus) [153, 160, 164]. Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɢɬɢɹ A. salinus ɛɥɢɡɤɚ ɤ 

ɞɥɢɬɟɥɶɧɨɫɬɢ ɪɚɡɜɢɬɢɹ ɦɨɪɫɤɢɯ ɩɥɚɧɤɬɨɧɧɵɯ ɤɨɩɟɩɨɞ, ɜɵɧɚɲɢɜɚɸɳɢɯ ɹɣɰɟɜɵɟ 

ɦɟɲɤɢ, ɢ ɫɥɟɞɭɟɬ ɨɛɳɟɢɡɜɟɫɬɧɨɣ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɛɨɥɟɟ ɧɢɡɤɨɣ ɫɤɨɪɨɫɬɢ ɪɨɫɬɚ 

ɹɣɰɟɜɵɧɚɲɢɜɚɸɳɢɯ ɩɥɚɧɤɬɨɧɧɵɯ ɤɚɥɹɧɨɢɞ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɩɟɩɨɞɚɦɢ, 

ɨɬɤɥɚɞɵɜɚɸɳɢɦɢ ɹɣɰɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɜɨɞɭ [138]. 

ɍɫɬɨɹɜɲɟɟɫɹ ɩɨɥɨɠɟɧɢɟ ɨ ɬɨɦ, ɱɬɨ ɪɚɧɧɢɟ ɧɚɭɩɥɢɚɥɶɧɵɟ ɫɬɚɞɢɢ ɤɨɩɟɩɨɞ 

ɪɚɡɜɢɜɚɸɬɫɹ ɛɵɫɬɪɟɟ, ɱɟɦ ɛɨɥɟɟ ɩɨɡɞɧɢɟ Д7Ж ɫɨɝɥɚɫɭɟɬɫɹ ɫ ɧɚɲɢɦɢ ɞɚɧɧɵɦɢ ɬɨɥɶɤɨ 

ɩɪɢ ɨɞɢɧɚɤɨɜɨɦ ɜɢɞɟ ɤɨɪɦɚ, ɨɞɧɚɤɨ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɬɪɨɮɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɦɨɝɭɬ 

ɧɚɛɥɸɞɚɬɶɫɹ ɞɪɭɝɢɟ ɬɟɧɞɟɧɰɢɢ (ɋɦ. Ɋɚɡɞɟɥ 4). ɇɚɲɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɬɚɤɠɟ ɩɨɤɚɡɚɥɢ, 

ɱɬɨ ɪɚɡɜɢɬɢɟ ɩɨɫɥɟɞɧɢɯ ɤɨɩɟɩɨɞɢɬɧɵɯ ɫɬɚɞɢɣ (ɋ4 – ɋ5) ɩɪɨɢɫɯɨɞɢɬ ɧɚɢɛɨɥɟɟ 
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ɦɟɞɥɟɧɧɨ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɪɢɜɟɞɟɧɧɨɦɭ ɜɵɲɟ ɩɨɥɨɠɟɧɢɸ. Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɫɬɚɞɢɣ 

ɋ4 – ɋ5 ɦɨɠɟɬ ɜɚɪɶɢɪɨɜɚɬɶ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɦɛɢɧɚɰɢɢ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɢ 

ɬɪɨɮɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ (ɫɦ. Ɋɚɡɞɟɥ 4), ɨɞɧɚɤɨ ɨɧɚ ɜɫɟɝɞɚ ɩɪɟɜɵɲɚɟɬ ɞɥɢɬɟɥɶɧɨɫɬɶ 

ɛɨɥɟɟ ɪɚɧɧɢɯ ɩɟɪɢɨɞɨɜ ɪɚɡɜɢɬɢɹ (N1 – N3 ɢ N4 – N6, ɋ1 – 3 ɜ ɞɚɧɧɨɦ 

ɢɫɫɥɟɞɨɜɚɧɢɢ). 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɨɞ ɜɥɢɹɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɮɚɤɬɨɪɨɜ ɫɪɟɞɵ 

ɞɢɮɮɟɪɟɧɰɢɚɰɢɹ ɩɨɥɚ, ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɨɨɬɧɨɲɟɧɢɟ ɩɨɥɨɜ ɜ ɩɨɩɭɥɹɰɢɢ ɜɨɞɧɵɯ 

ɠɢɜɨɬɧɵɯ ɦɨɠɟɬ ɢɡɦɟɧɹɬɶɫɹ. Ɍɚɤ, ɢɡɜɟɫɬɧɨ, ɱɬɨ ɫɨ ɫɧɢɠɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ 

ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɨɬ 20 °ɋ ɞɨ 10 °ɋ ɫɨɨɬɧɨɲɟɧɢɟ ɫɚɦɰɨɜ ɤ ɫɚɦɤɚɦ A. salinus 

ɜɨɡɪɚɫɬɚɟɬ ɫ 1,08 ɞɨ 1,54, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ Д167Ж. ɇɚɲɢ ɞɚɧɧɵɟ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɧɚ 

ɩɪɨɰɟɫɫ ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ ɩɨɥɚ, ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɨɨɬɧɨɲɟɧɢɟ ɩɨɥɨɜ ɜ ɩɨɩɭɥɹɰɢɢ 

ɤɨɩɟɩɨɞ A. salinus ɢ C.  aquaedulcis ɦɨɠɟɬ ɜɥɢɹɬɶ, ɩɨ-ɜɢɞɢɦɨɦɭ, ɢ ɫɨɫɬɚɜ ɩɢɳɢ 

(ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ). 

Ɉɛɚ ɜɢɞɚ – C.  aquaedulcis ɢ A. salinus – ɷɜɪɢɬɟɪɦɧɵɟ, ɢ ɦɨɝɭɬ ɜɫɬɪɟɱɚɬɶɫɹ ɜ 

ɟɫɬɟɫɬɜɟɧɧɧɵɯ ɩɥɚɧɤɬɨɧɧɵɯ ɫɨɨɛɳɟɫɬɜɚɯ ɤɪɭɝɥɵɣ ɝɨɞ. Ɍɚɤ, A. salinus ɜ 

ɩɥɚɧɤɬɨɧɧɵɯ ɩɪɨɛɚɯ ɟɫɬɫɬɜɟɧɧɵɯ ɜɨɞɨɟɦɨɜ Ʉɪɵɦɚ ɧɚɯɨɞɢɥɢ ɩɪɢ ɤɨɥɟɛɚɧɢɹɯ 

ɬɟɦɩɟɪɚɬɭɪɵ ɨɬ 0 ɞɨ 30 °ɋ Д57], ɜ ɫɢɛɢɪɫɤɢɯ  ɜɨɞɨɟɦɚɯ – ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ 2 – 12,2 

°ɋ (ɨɡɟɪɨ ɒɢɪɚ) [64]. ɉɨ ɞɚɧɧɵɦ [36], ɩɨɥɭɱɟɧɧɵɦ ɩɪɢ ɢɡɭɱɟɧɢɢ ɱɟɪɟɞɨɜɚɧɢɹ 

ɪɚɡɜɢɬɢɹ ɜɢɞɨɜ ɤɨɩɟɩɨɞ ɜ ɡɨɨɩɥɚɧɤɬɨɧɧɵɯ ɩɨɥɢɤɭɥɶɬɭɪɚɯ ɜ ɜɵɪɨɫɬɧɵɯ ɩɪɭɞɚɯ 

ɜɨɫɬɨɱɧɨɝɨ Ʉɪɵɦɚ ɫ ɟɫɬɟɫɬɜɟɧɧɵɦ ɯɨɞɨɦ ɬɟɦɩɟɪɚɬɭɪ, ɨɩɬɢɦɚɥɶɧɵɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ 

ɞɢɚɩɚɡɨɧ ɩɨɩɭɥɹɰɢɢ C. aquaedulcis, ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɨ ɞɨɥɟ ɟɝɨ ɜ ɟɫɬɟɫɬɜɟɧɧɨɦ 

ɡɨɨɩɥɚɧɤɬɨɧɧɨɦ ɫɨɨɛɳɟɫɬɜɟ, ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 20 – 25 °ɋ, ɞɥɹ ɩɨɩɭɥɹɰɢɣ 

A. salinus – 18 – 25 °ɋ, ɚ ɩɪɟɞɟɥɶɧɵɟ  ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɞɥɹ ɫɭɳɟɫɬɜɨɜɚɧɢɹ 

ɨɛɨɢɯ ɜɢɞɨɜ 4 – 35 °ɋ. Ɉɞɧɚɤɨ, ɩɨ ɞɚɧɧɵɦ [167], ɩɪɟɞɟɥ ɜɟɪɯɧɢɯ ɬɨɥɟɪɚɧɬɧɵɯ 

ɬɟɦɩɟɪɚɬɭɪ A. salinus ɢɡ ɪɚɡɧɵɯ ɜɨɞɨɟɦɨɜ 25 – 29 °ɋ. ɉɨ ɧɚɲɢɦ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ 

ɞɚɧɧɵɦ (ɧɟɨɩɭɛɥ.), ɬɟɦɩɟɪɚɬɭɪɚ 32 °ɋ ɨɤɚɡɵɜɚɥɚɫɶ ɥɟɬɚɥɶɧɨɣ ɞɥɹ ɤɨɩɟɩɨɞ ɨɛɨɢɯ 

ɜɢɞɨɜ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɞɢɚɩɚɡɨɧ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɜɵɲɟɭɤɚɡɚɧɧɵɯ 

ɜɢɞɨɜ, ɩɨɥɭɱɟɧɧɵɣ ɜ ɧɚɲɢɯ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ, ɫɨɝɥɚɫɭɟɬɫɹ ɫ 

ɞɚɧɧɵɦɢ Д36, 133Ж ɬɨɥɶɤɨ ɨɬɱɚɫɬɢ, ɢ ɧɚɦɢ ɛɵɥɢ ɜɵɞɟɥɟɧɵ ɛɨɥɟɟ ɭɡɤɢɟ ɨɩɬɢɦɚɥɶɧɵɟ 
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ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɪɟɠɢɦɵ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɤɨɩɟɩɨɞ (C.  aquaedulcis – 25 °ɋ, A. salinus 

– 21 °ɋ), ɩɪɢ ɤɨɬɨɪɵɯ ɡɧɚɱɢɬɟɥɶɧɨ ɫɨɤɪɚɳɚɟɬɫɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɢ ɩɪɢ 

ɤɨɬɨɪɵɯ ɩɨɥɭɱɟɧɚ ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɚɹ ɩɥɨɞɨɜɢɬɨɫɬɶ ɢ ɜɵɠɢɜɚɟɦɨɫɬɶ ɨɫɨɛɟɣ.  
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ɊȺɁȾȿɅ 4. ȼɅɂəɇɂȿ ɌɊɈɎɂɑȿɋɄɂɏ ɍɋɅɈȼɂɃ ɇȺ 

ɉɊɈȾɍɄɐɂɈɇɇɕȿ ɏȺɊȺɄɌȿɊɂɋɌɂɄɂ ɄɈɉȿɉɈȾ  

CALANIPEDA AQUAEDULCIS ɢ ARCTODIAPTOMUS SALINUS 

 

Ɋɚɧɟɟ ɧɟɤɨɬɨɪɵɟ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ ɪɚɡɜɢɬɢɹ ɢ ɩɢɬɚɧɢɹ ɋ. ɚquaedulcis 

ɛɵɥɢ ɢɡɭɱɟɧɵ ɜ ɢɯ ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɪɟɞɟ ɨɛɢɬɚɧɢɹ ɜ Ʉɚɫɩɢɣɫɤɨɦ ɢ Ⱥɪɚɥɶɫɤɨɦ ɦɨɪɹɯ 

[6, 27, 28], ɜɧɭɬɪɟɧɧɢɯ ɜɨɞɚɯ ɋɢɰɢɥɢɢ [107Ж, ɜ Ⱥɡɨɜɫɤɨɦ ɦɨɪɟ Д12Ж, ɢɫɫɥɟɞɨɜɚɧɵ 

ɨɫɨɛɟɧɧɨɫɬɢ ɩɢɬɚɧɢɹ ɪɚɡɧɵɯ ɫɬɚɞɢɣ ɪɚɡɜɢɬɢɹ ɋ. ɚquaedulcis ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɦɟɫɶɸ 

ɛɚɤɬɟɪɢɨ-, ɮɢɬɨ- ɢ ɦɢɤɪɨɡɨɨɩɥɚɧɤɬɨɧɚ ɢɡ ɋɪɟɞɢɡɟɦɧɨɦɨɪɫɤɢɯ ɫɨɥɟɧɵɯ ɨɡɟɪ [111]. 

ɂɡɭɱɟɧɨ ɩɢɳɟɜɨɟ ɩɨɜɟɞɟɧɢɟ A. salinus ɜ ɩɪɢɛɪɟɠɧɵɯ ɜɨɞɨɟɦɚɯ ɂɫɩɚɧɢɢ Д180Ж ɢ 

ɜɚɪɢɚɛɟɥɶɧɨɫɬɶ ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ ɢ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɫɨɫɬɚɜɚ ɩɢɳɢ A. salinus ɜ ɪɚɡɧɵɯ 

ɜɨɞɨɟɦɚɯ ɘɠɧɨɣ ɋɢɛɢɪɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯɫɹ ɪɚɡɥɢɱɧɵɦɢ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɦɢ 

ɭɫɥɨɜɢɹɦɢ Д112, 191]. ɇɨ, ɧɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɨɛɚ ɜɢɞɚ ɤɨɩɟɩɨɞ ɦɨɝɭɬ ɩɨɬɪɟɛɥɹɬɶ 

ɛɨɥɶɲɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɩɢɳɟɜɵɯ ɨɛɴɟɤɬɨɜ ɢ ɢɯ ɪɚɰɢɨɧ ɦɨɠɟɬ ɢɡɦɟɧɹɬɶɫɹ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ ɜ ɫɪɟɞɟ, ɦɨɠɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ 

ɡɧɚɱɢɬɟɥɶɧɵɟ ɪɚɡɥɢɱɢɹ ɢɯ ɚɞɟɤɜɚɬɧɨɫɬɢ ɩɨ ɛɢɨɯɢɦɢɱɟɫɤɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ, 

ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɦ ɩɪɚɜɢɥɶɧɨɟ ɩɪɨɯɨɠɞɟɧɢɟ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɧɚ ɜɫɟɦ 

ɩɪɨɬɹɠɟɧɢɢ ɠɢɡɧɢ. 

Ⱦɨ ɧɚɫɬɨɹɳɟɝɨ ɜɪɟɦɟɧɢ ɧɟɢɡɜɟɫɬɧɨ, ɤɚɤɢɟ ɜɢɞɵ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ ɦɨɠɧɨ 

ɫɱɢɬɚɬɶ ɨɩɬɢɦɚɥɶɧɵɦɢ ɨɛɴɟɤɬɚɦɢ ɩɢɬɚɧɢɹ ɧɚ ɪɚɡɧɵɯ ɠɢɡɧɟɧɧɵɯ ɫɬɚɞɢɹɯ ɤɨɩɟɩɨɞ 

ɋ. ɚquaedulcis ɢ A. salinus. Ɉɬɫɭɬɫɬɜɭɸɬ ɞɚɧɧɵɟ ɨ ɜɥɢɹɧɢɢ ɬɚɤɫɨɧɨɦɢɱɟɫɤɨɝɨ ɫɬɚɬɭɫɚ 

ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɯɟɦɨɬɚɤɫɨɧɨɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ, 

ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ ɞɢɟɬɵ ɤɨɩɟɩɨɞ C.  aquaedulcis ɢ A. salinus, ɧɚ ɢɯ ɪɟɩɪɨɞɭɤɬɢɜɧɵɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. Ɉɫɧɨɜɧɵɦɢ ɤɪɢɬɟɪɢɹɦɢ ɩɢɳɟɜɨɣ ɰɟɧɧɨɫɬɢ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ ɞɥɹ 

ɤɨɩɟɩɨɞ ɹɜɥɹɸɬɫɹ: ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɩɪɢ ɩɢɬɚɧɢɢ ɨɞɧɢɦ ɢ ɬɟɦ ɠɟ ɜɢɞɨɦ; 

ɜɵɠɢɜɚɟɦɨɫɬɶ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɷɦɛɪɢɨɧɚɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ (ɩɪɨɰɟɧɬ ɜɵɤɥɟɜɚ); 

ɭɫɩɟɲɧɨɫɬɶ ɥɢɧɟɤ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɨɞɧɨɣ ɠɢɡɧɟɧɧɨɣ ɫɬɚɞɢɢ ɤ ɞɪɭɝɨɣ, ɭɫɩɟɲɧɨɫɬɶ 

ɦɟɬɚɦɨɪɮɨɡɚ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɩɨɫɥɟɞɧɟɣ ɧɚɭɩɥɢɚɥɶɧɨɣ ɤ ɩɟɪɜɨɣ ɤɨɩɟɩɨɞɢɬɧɨɣ; 

ɜɪɟɦɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɥɨɜɨɡɪɟɥɨɫɬɢ; ɩɥɨɞɨɜɢɬɨɫɬɶ ɫɚɦɨɤ (ɫɤɨɪɨɫɬɶ ɩɪɨɞɭɰɢɪɨɜɚɧɢɹ 
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ɢɦ ɹɢɰ); ɜɵɠɢɜɚɟɦɨɫɬɶ ɞɨ ɩɟɪɜɨɣ ɩɢɬɚɸɳɟɣɫɹ ɧɚɭɩɥɢɚɥɶɧɨɣ ɫɬɚɞɢɢ ɢ ɭɫɩɟɲɧɵɣ 

ɩɟɪɟɯɨɞ ɧɚɭɩɥɢɹ ɧɚ ɷɤɡɨɝɟɧɧɨɟ ɩɢɬɚɧɢɟ. 

 

4.1. Ɋɚɰɢɨɧ ɤɨɩɟɩɨɞ Calanipeda aquaedulcis ɢ Arctodiaptomus salinus ɩɪɢ 

ɩɢɬɚɧɢɢ ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ ɪɚɡɧɵɯ ɬɚɤɫɨɧɨɦɢɱɟɫɤɢɯ ɝɪɭɩɩ 

 

ȼɵɠɢɜɚɟɦɨɫɬɶ ɤɨɩɟɩɨɞ ɧɚ ɪɚɡɧɵɯ ɫɬɚɞɢɹɯ ɪɚɡɜɢɬɢɹ ɜ ɛɨɥɶɲɨɣ ɫɬɟɩɟɧɢ 

ɡɚɜɢɫɢɬ ɨɬ ɢɯ ɩɢɬɚɧɢɹ, ɬ.ɟ. ɨɬ ɜɢɞɚ, ɪɚɡɦɟɪɚ ɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɢɳɟɜɵɯ ɱɚɫɬɢɰ. ȼ 

ɨɫɧɨɜɧɨɦ, ɪɚɡɦɟɪɧɵɣ ɞɢɚɩɚɡɨɧ ɩɨɬɪɟɛɥɹɟɦɵɯ ɤɨɩɟɩɨɞɚɦɢ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ 

ɜɨɡɪɚɫɬɚɟɬ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɫɬɚɞɢɢ ɢɯ ɪɚɡɜɢɬɢɹ [10]. ɇɚɩɪɢɦɟɪ, ɜɡɪɨɫɥɵɟ ɨɫɨɛɢ 

C. aquaedulcis ɫɩɨɫɨɛɧɵ ɩɨɝɥɨɳɚɬɶ ɢ ɢɡɛɢɪɚɬɶ ɩɢɳɭ ɛɨɥɶɲɟɝɨ ɪɚɡɦɟɪɚ (ɦɢɤɪɨ- ɢ 

ɧɚɧɧɨɩɥɚɧɤɬɨɧ), ɧɚɭɩɥɢɭɫɵ ɩɨɝɥɨɳɚɸɬ ɩɢɳɭ ɦɟɧɶɲɟɝɨ ɪɚɡɦɟɪɚ (ɜɥɸɱɚɹ 

ɩɢɤɨɩɥɚɧɤɬɨɧ) Д111]. A. salinus ɜ ɩɪɢɪɨɞɧɵɯ ɜɨɞɨɟɦɚɯ ɩɢɬɚɸɬɫɹ ɮɢɬɨɩɥɚɧɤɬɨɧɨɦ, 

ɧɨ ɜɡɪɨɫɥɵɟ ɨɫɨɛɢ ɫɩɨɫɨɛɧɵ ɩɨɝɥɨɳɚɬɶ ɢ ɦɢɤɪɨɡɨɨɩɥɚɧɤɬɨɧ Д180].  

ɉɢɳɟɜɨɟ ɩɨɜɟɞɟɧɢɟ ɦɧɨɝɢɯ ɤɨɩɟɩɨɞ ɢɡɦɟɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɡɦɟɧɟɧɢɟɦ 

ɭɫɥɨɜɢɣ ɩɢɬɚɧɢɹ, ɢɦ ɫɜɨɣɫɬɜɟɧɧɚ ɩɨɜɟɞɟɧɱɟɫɤɚɹ ɚɞɚɩɬɚɰɢɹ [186]. Ɍɚɤ, ɪɚɱɤɢ, 

ɚɞɚɩɬɢɪɨɜɚɧɧɵɟ ɤ ɧɢɡɤɨɦɭ ɤɚɱɟɫɬɜɭ ɩɢɳɢ, ɩɪɢ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɢɦ ɤɚɱɟɫɬɜɟɧɧɨɝɨ 

ɤɨɪɦɚ ɜɵɛɢɪɚɥɢ ɤɪɭɩɧɵɟ ɱɚɫɬɢɰɵ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɢɯ ɩɢɳɟɜɨɣ ɰɟɧɧɨɫɬɢ. ɉɨɫɥɟ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɚɞɚɩɬɚɰɢɢ ɤ ɤɚɱɟɫɬɜɟɧɧɨɣ ɩɢɳɟ, ɤɨɩɟɩɨɞɵ ɧɟ ɩɢɬɚɥɢɫɶ ɬɪɭɞɧɨ 

ɩɟɪɟɜɚɪɢɜɚɟɦɵɦɢ ɢ ɦɟɪɬɜɵɦɢ ɤɥɟɬɤɚɦɢ ɜɨɞɨɪɨɫɥɟɣ Д103], ɩɨɷɬɨɦɭ ɜ ɧɚɲɢɯ 

ɷɤɫɩɟɪɢɦɟɧɬɚɯ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɦɢɤɪɨɜɨɞɨɪɨɫɥɢ ɢɡ ɤɭɥɶɬɭɪ ɧɚ 

ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɣ ɫɬɚɞɢɢ ɪɚɡɜɢɬɢɹ. 

ɐɟɥɶ ɫɟɪɢɢ ɷɤɫɩɟɪɢɦɟɧɬɨɜ 2.1– ɢɫɫɥɟɞɨɜɚɬɶ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɢɬɚɧɢɹ ɤɨɩɟɩɨɞ 

C. aquaedulcis ɢ A. salinus ɢ ɨɩɪɟɞɟɥɢɬɶ ɫɭɬɨɱɧɵɟ ɪɚɰɢɨɧɵ ɩɪɢ ɤɨɪɦɥɟɧɢɢ ɪɚɡɧɵɦɢ 

ɜɢɞɚɦɢ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ ɜ ɨɩɬɢɦɚɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɭɫɥɨɜɢɹɯ.  

ȼɫɟ ɜɢɞɵ ɜɨɞɨɪɨɫɥɟɣ, ɢɫɩɨɥɶɡɨɜɚɧɧɵɟ ɜ ɷɤɫɩɟɪɢɦɟɧɬɚɯ, ɧɟɫɦɨɬɪɹ ɧɚ 

ɪɚɡɦɟɪɧɵɟ ɢ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ ɪɚɡɥɢɱɢɹ, ɨɤɚɡɚɥɢɫɶ ɞɨɫɬɭɩɧɵɦɢ ɞɥɹ ɩɢɬɚɧɢɹ 

C. aquaedulcis ɢ A. salinus. ɉɟɪɜɨɧɚɱɚɥɶɧɨ ɫɤɨɪɨɫɬɶ ɩɨɬɪɟɛɥɟɧɢɹ ɩɢɳɢ ɤɨɩɟɩɨɞɚɦɢ 

C. aquaedulcis ɢ A. salinus ɨɩɪɟɞɟɥɹɥɢ ɜ ɷɤɫɩɟɪɢɦɟɧɬɚɯ ɞɥɢɬɟɥɶɧɨɫɬɶɸ 3 ɱ. (ɬɚɛɥ. 7 

ɉɪɢɥɨɠɟɧɢɹ Ⱥ). ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɩɨɫɥɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ 
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ɝɨɥɨɞɚɧɢɹ ɜ ɬɟɱɟɧɢɟ ɞɜɭɯ ɱɚɫɨɜ ɜ ɩɟɪɜɵɟ ɱɚɫɵ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɢɬɚɧɢɟ ɤɨɩɟɩɨɞ 

ɨɤɚɡɵɜɚɟɬɫɹ ɢɡɛɵɬɨɱɧɵɦ, ɢ ɪɚɰɢɨɧɵ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɯ 

ɷɤɫɩɟɪɢɦɟɧɬɚɯ ɩɪɟɜɵɲɚɸɬ ɪɚɰɢɨɧɵ, ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ ɫɭɬɨɱɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɷɤɫɩɟɪɢɦɟɧɬɚ, ɩɪɚɤɬɢɱɟɫɤɢ ɧɚ ɩɨɪɹɞɨɤ. ɉɨɷɬɨɦɭ, ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɨɜ 

ɪɚɰɢɨɧɨɜ ɤɨɩɟɩɨɞ, ɪɟɡɭɥɶɬɚɬɵ 3-ɱɚɫɨɜɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɧɟ ɭɱɢɬɵɜɚɥɢ.  

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɫɭɬɨɱɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɨ ɩɢɬɚɧɢɸ C. aquaedulcis ɢ 

A. salinus ɧɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ ɩɨ ɫɤɨɪɨɫɬɢ ɪɚɡɦɧɨɠɟɧɢɹ ɢ ɨɬɦɢɪɚɧɢɹ ɪɚɫɬɢɬɟɥɶɧɵɯ 

ɤɥɟɬɨɤ ɨɩɪɟɞɟɥɟɧɵ ɫɭɬɨɱɧɵɟ ɪɚɰɢɨɧɵ C. aquaedulcis ɢ A. salinus ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 

21 °ɋ (ɬɚɛɥ. 8 ɉɪɢɥɨɠɟɧɢɹ Ⱥ). ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɬɨɦ, ɱɬɨ ɩɪɢ 

ɨɞɢɧɚɤɨɜɨɣ ɢɫɯɨɞɧɨɣ ɱɢɫɥɟɧɧɨɫɬɢ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ ɜɢɞɚ 

ɫɭɬɨɱɧɵɣ ɪɚɰɢɨɧ (ɜɵɪɚɠɟɧɧɵɟ ɜ ɤɥ·ɷɤɡ-1·ɫɭɬ-1 ɢ ɜ ɦɝ·ɷɤɡ-1·ɫɭɬ-1) ɭ A. salinus ɛɵɥɢ 

ɜɵɲɟ, ɱɟɦ C. aquaedulcis ɞɥɹ ɜɫɟɯ ɩɪɟɞɥɨɠɟɧɧɵɯ ɜɢɞɨɜ ɢ ɤɨɧɰɟɧɬɪɚɰɢɣ 

ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ, ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɛɨɥɶɲɟɣ ɦɚɫɫɨɣ A. salinus.  

ɇɚɢɛɨɥɶɲɢɟ ɜɟɥɢɱɢɧɵ ɩɨɬɪɟɛɥɟɧɢɹ ɤɥɟɬɨɤ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ (ɜɵɪɚɠɟɧɧɵɟ ɜ 

ɤɥ ·  ɷɤɡ-1 ·  ɫɭɬ-1) ɤɨɩɟɩɨɞɚɦɢ C. aquaedulcis ɢ A. salinus ɩɨɥɭɱɟɧɵ ɩɪɢ ɤɨɪɦɥɟɧɢɢ 

ɦɟɥɤɢɦɢ ɜɨɞɨɪɨɫɥɹɦɢ I. galbana, ɚ ɧɚɢɦɟɧɶɲɢɟ – ɩɪɢ ɩɢɬɚɧɢɢ ɤɪɭɩɧɵɦɢ 

P. cordatum, ɬ.ɟ. ɫɭɬɨɱɧɵɟ ɪɚɰɢɨɧɵ ɜɨɡɪɚɫɬɚɸɬ ɩɨ ɦɟɪɟ ɭɦɟɧɶɲɟɧɢɹ ɪɚɡɦɟɪɨɜ 

ɜɨɞɨɪɨɫɥɟɣ.  

Ⱦɚɥɶɧɟɣɲɟɣ ɰɟɥɶɸ ɧɚɲɢɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɛɵɥɨ ɢɡɭɱɟɧɢɟ ɪɚɰɢɨɧɚ ɤɨɩɟɩɨɞ ɩɪɢ 

ɪɚɡɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ, ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɵɯ ɞɥɹ ɪɚɡɜɢɬɢɹ ɢ 

ɪɨɫɬɚ ɤɨɩɟɩɨɞ,  I. galbana ɢ P. cordatum (ɬɚɛɥ. 8 ɉɪɢɥɨɠɟɧɢɹ Ⱥ). 

ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɤɨɧɰɟɧɬɪɚɰɢɢ I. galbana ɨɬ 0,005 ɞɨ 0,07 ɦɝ·ɦɥ-1 ɫɭɬɨɱɧɵɣ 

ɪɚɰɢɨɧ ɭ C. aquaedulcis ɜɨɡɪɚɫɬɚɟɬ ɨɬ 0,004 ɞɨ 0,023 ɦɝ·ɷɤɡ-1·ɫɭɬ-1 ɢ ɭ A. salinus ɨɬ 

0,008 ɞɨ 0,046 ɦɝ·ɷɤɡ-1·ɫɭɬ-1. Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɰɢɨɧɵ A. salinus ɩɪɢ ɩɢɬɚɧɢɢ 

I. galbana ɛɥɢɡɤɢ ɤ ɪɚɫɱɟɬɧɵɦ ɪɚɰɢɨɧɚɦ ɞɚɧɧɨɝɨ ɜɢɞɚ, ɩɟɪɟɫɱɢɬɚɧɧɵɯ ɩɨ ɫɭɯɨɣ 

ɦɚɫɫɟ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ ɩɨ ɞɚɧɧɵɦ Д64] 0,015 ɦɝ·ɷɤɡ-1·ɫɭɬ-1. Ⱦɚɥɶɧɟɣɲɟɟ ɩɨɜɵɲɟɧɢɟ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɥɟɬɨɤ I. galbana ɞɨ 0,2 ɦɝ·ɦɥ-1 ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɫɧɢɠɟɧɢɟɦ ɪɚɰɢɨɧɚ 

C. aquaedulcis ɞɨ 0,009 ɦɝ·ɷɤɡ-1·ɫɭɬ-1 ɢ A. salinus – 0,014 ɦɝ·ɷɤɡ-1·ɫɭɬ-1 (ɪɢɫ. 4.1).  
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Ɋɢɫ. 4.1. Ɋɚɰɢɨɧ ɤɨɩɟɩɨɞ (R, ɦɝ·ɷɤɡ-1·ɫɭɬ-1) Calanipeda aquaedulcis ɢ Arctodiaptomus 

salinus  ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɰɟɧɬɪɚɰɢɢ Isochrysis galbana ɜ ɫɪɟɞɟ (p < 0,05) 

 

ɉɪɢ ɤɨɪɦɥɟɧɢɢ ɪɚɱɤɨɜ ɛɨɥɟɟ ɤɪɭɩɧɵɦɢ ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ P. cordatum 

ɩɨɥɭɱɟɧɵ ɛɨɥɟɟ ɧɢɡɤɢɟ ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɢɬɚɧɢɹ (ɪɚɰɢɨɧɨɜ ɤɚɤ ɜ 

ɤɥɟɬɤɚɯ, ɬɚɤ ɢ ɩɨ ɫɭɯɨɦɭ ɜɟɫɭ). ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɫ ɩɨɜɵɲɟɧɢɟɦ ɤɨɧɰɟɧɬɪɚɰɢɢ 

P. cordatum ɨɬ 0,001 ɞɨ 0,03 ɦɝ·ɦɥ-1 ɫɭɬɨɱɧɵɣ ɪɚɰɢɨɧ ɭ C. aquaedulcis ɜɨɡɪɚɫɬɚɥ ɨɬ 

0,003 ɞɨ 0,013 ɦɝ·ɷɤɡ-1·ɫɭɬ-1 ɢ ɭ A. salinus – ɨɬ 0,004 ɞɨ 0,025 ɦɝ·ɷɤɡ-1·ɫɭɬ-1. 

Ⱦɚɥɶɧɟɣɲɟɟ ɩɨɜɵɲɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɥɟɬɨɤ P. cordatum ɩɪɢɜɨɞɢɥɨ ɤ ɫɧɢɠɟɧɢɸ 

ɪɚɰɢɨɧɚ (ɪɢɫ. 4.2). 

ɇɚɦɢ ɛɵɥɢ ɜɵɹɜɥɟɧɵ ɨɛɳɢɟ ɬɟɧɞɟɧɰɢɢ ɩɢɬɚɧɢɹ C. aquaedulcis ɢ A. salinus  

ɫɯɨɞɧɵ ɫ ɬɟɧɞɟɧɰɢɹɦɢ ɩɢɬɚɧɢɹ ɜɢɞɨɜ ɦɨɪɫɤɢɯ ɤɨɩɟɩɨɞ. ɋɭɬɨɱɧɵɣ ɪɚɰɢɨɧ Acartia 

clausi ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɥɟɬɨɤ P.  cordatum 7,5·103 ɤɥ·ɦɥ-1 ɫɨɫɬɚɜɥɹɥ 50·103 ɤɥ·ɷɤɡ-

1·ɫɭɬ-1 [25], ɩɪɢ ɛɥɢɡɤɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɥɟɬɨɤ ɞɚɧɧɨɣ ɦɢɤɪɨɜɨɞɨɪɨɫɥɢ ɫɭɬɨɱɧɵɣ 

ɪɚɰɢɨɧ C. aquaedulcis ɢ A. salinus ɫɨɫɬɚɜɥɹɥ 10·103 ɢ 30·103 ɤɥ·ɷɤɡ-1·ɫɭɬ-1, 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɋɭɬɨɱɧɵɣ ɪɚɰɢɨɧ Calanus helgolandicus ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɢɢ 

P. cordatum 5·103  ɤɥ·ɦɥ-1 ɫɨɫɬɚɜɥɹɥ 80·103  ɤɥ·ɷɤɡ-1·ɫɭɬ-1 [2]. 

ɉɨɥɭɱɟɧɧɵɟ ɧɚɦɢ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɩɢɬɚɧɢɹ ɞɜɭɯ ɜɢɞɨɜ ɤɨɩɟɩɨɞ ɫɨɨɬɜɟɬɫɬɜɭɸɬ 

ɤɥɚɫɫɢɱɟɫɤɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɦɟɠɞɭ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɩɢɳɢ ɢ ɫɤɨɪɨɫɬɶɸ ɟɟ 

ɩɨɬɪɟɛɥɟɧɢɹɞɨ ɤɪɢɬɢɱɟɫɤɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ, ɜɵɲɟ ɤɨɬɨɪɨɣ ɪɚɰɢɨɧ ɭɦɟɧɶɲɚɟɬɫɹ ɢɥɢ 
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ɨɫɬɚɟɬɫɹ ɧɟɢɡɦɟɧɧɵɦ [61]. ɉɨɥɭɱɟɧɧɵɟ ɧɚɦɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ ɩɨ 

ɤɨɥɢɱɟɫɬɜɟɧɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɩɢɬɚɧɢɹ ɤɨɩɟɩɨɞ ɜ ɰɟɥɨɦ ɫɨɨɬɜɟɬɫɬɜɭɸɬ 

ɨɩɢɫɚɧɧɵɦ ɪɚɧɟɟ ɞɥɹ ɞɪɭɝɢɯ ɜɢɞɨɜ ɤɨɩɟɩɨɞ, ɧɨ ɦɚɤɫɢɦɚɥɶɧɵɟ ɪɚɰɢɨɧɵ 

ɨɤɚɡɵɜɚɸɬɫɹ ɜɵɲɟ ɬɚɤɨɜɵɯ, ɨɩɪɟɞɟɥɟɧɧɵɯ ɞɥɹ ɦɨɪɫɤɢɯ ɜɢɞɨɜ ɤɚɥɹɧɨɢɞɧɵɯ 

ɤɨɩɟɩɨɞ [2, 25, 30].  
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Ɋɢɫ. 4.2. Ɋɚɰɢɨɧ ɤɨɩɟɩɨɞ (R, ɦɝ·ɷɤɡ-1·ɫɭɬ-1) Calanipeda aquaedulcis ɢ Arctodiaptomus 

salinus  ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɰɟɧɬɪɚɰɢɢ Prorocentrum cordatum ɜ ɫɪɟɞɟ (p < 0,05) 

 

ɉɪɢ ɩɢɬɚɧɢɢ C. aquaedulcis ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɦɟɫɶɸ ɩɢɤɨ, ɧɚɧɨ- ɢ 

ɦɢɤɪɨɩɥɚɤɧɬɨɧɚ [111Ж, ɤɨɩɟɩɨɞɢɬɧɵɟ ɢ ɜɡɪɨɫɥɵɟ ɫɬɚɞɢɢ ɤɨɩɟɩɨɞ ɩɨɬɪɟɛɥɹɥɢ 

ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɦɢɤɪɨ- ɢ ɧɚɧɧɨɩɥɚɧɤɬɨɧ, ɧɚɭɩɥɢɭɫɵ ɠɟ – ɩɢɤɨɩɥɚɧɤɬɨɧ. Ȼɨɥɟɟ 

ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɤɪɢɬɢɱɟɫɤɢɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɤɚɤ I. galbana (0,1 – 0,15 ɦɝ·ɦɥ-1), ɬɚɤ ɢ 

P. ɫordatum (0,03 – 0,04 ɦɝ·ɦɥ-1), ɧɚɛɥɸɞɚɟɦɵɣ ɞɥɹ A. salinus, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

C. aquaedulcis, (0,07 – 0,12 ɢ 0,02 – 0,04 ɦɝ·ɦɥ-1, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɞɥɹ ɞɜɭɯ 

ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ) ɩɨ-ɜɢɞɢɦɨɦɭ, ɫɜɹɡɚɧ ɫ ɛɨɥɶɲɟɣ ɦɚɫɫɨɣ ɩɟɪɜɨɝɨ.  
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4.2. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɫɬɷɦɛɪɢɨɧɚɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ ɢ ɜɵɠɢɜɚɟɦɨɫɬɶ 

Calanipeda aquaedulcis ɢ Arctodiaptomus salinus ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɢɬɚɧɢɹ 

ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ ɪɚɡɧɵɯ ɬɚɤɫɨɧɨɦɢɱɟɫɤɢɯ ɝɪɭɩɩ 

 

ɂɡɜɟɫɬɧɨ, ɱɬɨ ɨɫɧɨɜɧɵɦɢ ɮɚɤɬɨɪɚɦɢ, ɜɥɢɹɸɳɢɦɢ ɧɚ ɜɵɠɢɜɚɟɦɨɫɬɶ ɢ 

ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɤɨɩɟɩɨɞ, ɹɜɥɹɸɬɫɹ ɬɟɦɩɟɪɚɬɭɪɚ, ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ ɢ 

ɤɚɱɟɫɬɜɟɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɢɬɚɧɢɹ Д91, 203Ж. Ⱦɨ ɧɚɫɬɨɹɳɟɝɨ ɜɪɟɦɟɧɢ 

ɨɬɫɭɬɫɬɜɭɸɬ ɞɚɧɧɵɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɩɬɢɦɚɥɶɧɵɯ ɤɨɪɦɨɜɵɯ ɨɛɴɟɤɬɨɜ ɞɥɹ ɪɚɡɧɵɯ 

ɠɢɡɧɟɧɧɵɯ ɫɬɚɞɢɣ C. aquaedulcis ɢ A. salinus. ɂɡɜɟɫɬɧɨ ɬɨɥɶɤɨ, ɱɬɨ ɜ 

ɫɪɟɞɢɡɟɦɧɨɦɨɪɫɤɢɯ ɫɨɥɟɧɵɯ ɨɡɟɪɚɯ ɋ. ɚquaedulcis ɦɨɠɟɬ ɩɨɬɪɟɛɥɹɬɶ ɩɢɳɟɜɵɟ 

ɱɚɫɬɢɰɵ ɫ ɪɚɡɦɟɪɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɨɬ 2 ɞɨ 49 ɦɤɦ [111], ɚ ɜ ɫɩɟɤɬɪ ɩɢɬɚɧɢɹ 

A. salinus ɢɡ ɞɜɭɯ ɨɡɟɪ ɒɢɪɚ ɢ ɒɭɧɟɬ ɜɯɨɞɹɬ Chlorophyceae, Bacillariophyceae, 

Dynophyceae, Cryptophyceae ɢ Cyanophyceae [112]. 

ɐɟɥɶ ɫɟɪɢɢ ɷɤɫɩɟɪɢɦɟɧɬɨɜ 2.2: ɨɩɪɟɞɟɥɢɬɶ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɢ 

ɜɵɠɢɜɚɟɦɨɫɬɶ C. aquaedulcis ɢ A. salinus ɨɬ ɩɟɪɜɨɣ ɧɚɭɩɥɢɚɥɶɧɨɣ (N1) ɞɨ ɲɟɫɬɨɣ 

ɤɨɩɟɩɨɞɢɬɧɨɣ (ɋ6) ɫɬɚɞɢɢ ɩɪɢ ɭɫɥɨɜɢɢ ɩɢɬɚɧɢɹ ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ ɨɩɪɟɞɟɥɟɧɧɨɝɨ 

ɜɢɞɚ ad libitum.  

ɉɪɢ ɩɢɬɚɧɢɢ ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ Ch. vulgaris, D. salina, Th. weissflogii ɨɫɨɛɢ 

C. aquaedulcis ɧɟ ɦɨɝɥɢ ɩɪɨɣɬɢ ɜɫɟ ɫɬɚɞɢɢ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ. ɉɪɢ ɩɢɬɚɧɢɢ 

ɦɨɧɨɤɭɥɶɬɭɪɚɦɢ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ P. cordatum, I. galbana ɢ Ph. tricornutum 

ɤɨɩɟɩɨɞɵ ɩɪɨɯɨɞɢɥɢ ɜɫɟ ɧɚɭɩɥɢɚɥɶɧɵɟ ɢ ɤɨɩɟɩɨɞɢɬɧɵɟ ɫɬɚɞɢɢ ɪɚɡɜɢɬɢɹ ɞɨ 

ɞɨɫɬɢɠɟɧɢɹ ɩɨɥɨɜɨɡɪɟɥɨɫɬɢ – ɫɬɚɞɢɢ ɋ6 (ɪɢɫ. 4.3). 

ɉɪɨɰɟɧɬ ɜɵɠɢɜɚɟɦɨɫɬɢ ɤɨɩɟɩɨɞ C. aquaedulcis ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɥɢɧɟɤ ɨɬ 

ɫɬɚɞɢɢ N1 ɞɨ C6 ɧɚɯɨɞɢɥɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɦɢɤɪɨɜɨɞɨɪɨɫɥɢ, ɢ ɫɨɫɬɚɜɥɹɥ 

92,5 % ɩɪɢ ɩɢɬɚɧɢɢ P. cordatum; 83 % ɩɪɢ ɩɢɬɚɧɢɢ I. galbana ɢ 17,8 % ɩɪɢ ɩɢɬɚɧɢɢ 

Ph. tricornutum (ɪɢɫ. 4.3).  
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Ɋɢɫ. 4.3. ȼɵɠɢɜɚɟɦɨɫɬɶ ɤɨɩɟɩɨɞ Calanipeda aquaedulcis (I) ɢ Arctodiaptomus salinus 

(II) ɜ ɷɤɫɩɟɪɢɦɟɧɬɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɢɬɚɧɢɹ ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ 

 

ȼ ɨɬɥɢɱɢɟ ɨɬ ɤɨɩɟɩɨɞ C. aquaedulcis ɤɨɩɟɩɨɞɵ A. salinus ɪɚɡɜɢɜɚɥɢɫɶ ɨɬ 

ɩɟɪɜɨɣ ɧɚɭɩɥɢɚɥɶɧɨɣ ɫɬɚɞɢɢ ɞɨ ɞɨɫɬɢɠɟɧɢɹ ɩɨɥɨɜɨɡɪɟɥɨɫɬɢ ɩɪɢ ɩɢɬɚɧɢɢ ɜɫɟɦɢ 

ɩɪɟɞɥɨɠɟɧɧɵɦɢ ɜɢɞɚɦɢ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ. ȼɵɠɢɜɚɟɦɨɫɬɶ A. salinus ɜɚɪɶɢɪɨɜɚɥɚ ɜ 
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ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ, ɤɨɬɨɪɵɦɢ ɨɧɢ ɩɢɬɚɸɬɫɹ. Ɇɢɧɢɦɚɥɶɧɭɸ 

ɜɵɠɢɜɚɟɦɨɫɬɶ A. salinus  ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɯ ɥɢɧɟɤ ɨɬ ɫɬɚɞɢɢ N1 ɞɨ C6 (68,6 %) 

ɧɚɛɥɸɞɚɥɢ ɩɪɢ ɩɢɬɚɧɢɢ P. cordatum; ɦɚɤɫɢɦɚɥɶɧɭɸ – 94,5 % – ɩɪɢ ɩɢɬɚɧɢɢ 

I. galbana (ɪɢɫ. 4.3). 

ȼɵɹɜɥɟɧɨ ɜɥɢɹɧɢɟ ɜɢɞɚ ɦɢɤɪɨɜɨɞɨɪɨɫɥɢ ɧɚ ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɫɬɚɞɢɣ 

ɤɨɩɟɩɨɞ (ɪɢɫ. 4.4). ɉɪɢ ɩɢɬɚɧɢɢ ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ Ch.vulgaris ɢ D. salina ɪɚɡɜɢɬɢɟ 

C. aquaedulcis ɩɪɨɯɨɞɢɥɨ ɬɨɥɶɤɨ ɞɨ ɫɬɚɞɢɢ ɋ3 (ɬ.ɟ. ɥɢɧɶɤɢ ɧɚ ɫɬɚɞɢɸ ɋ4 ɧɟ 

ɩɪɨɢɫɯɨɞɢɥɨ). ɉɢɬɚɧɢɟ ɤɨɩɟɩɨɞ Th. weissflogii ɩɪɢɜɨɞɢɥɨ ɤ ɨɫɬɚɧɨɜɤɟ ɪɚɡɜɢɬɢɹ ɧɚ 

ɧɚɭɩɥɢɚɥɶɧɨɣ ɫɬɚɞɢɢ N6 (ɪɢɫ.4.4-I).  

ɉɪɢ ɩɢɬɚɧɢɢ ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ I. galbana ɢ P. cordatum ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 

ɪɚɡɜɢɬɢɹ ɤɨɩɟɩɨɞ C. aquaedulcis ɫɨɫɬɚɜɢɥɚ 14 ɫɭɬ, ɚ ɩɪɢ ɩɢɬɚɧɢɢ Ph. tricornutum – 

25 ɫɭɬ. ɇɚɢɦɟɧɶɲɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɧɚɭɩɥɢɚɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɪɚɡɜɢɬɢɹ ɤɨɩɟɩɨɞ 

(6 ɫɭɬ) ɩɨɥɭɱɟɧɚ ɩɪɢ ɩɢɬɚɧɢɢ I. galbana, ɚ ɧɚɢɛɨɥɶɲɚɹ (11 ɫɭɬ) – ɩɪɢ ɩɢɬɚɧɢɢ 

Ph. tricornutum. ɇɚɢɦɟɧɶɲɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɤɨɩɟɩɨɞɢɬɧɨɝɨ ɩɟɪɢɨɞɚ ɪɚɡɜɢɬɢɹ 

C. aquaedulcis (ɋ1 – ɋ5) ɫɨɫɬɚɜɥɹɥɚ 7 ɫɭɬ – ɩɪɢ ɩɢɬɚɧɢɢ P. cordatum ɢ ɧɚɢɛɨɥɶɲɚɹ – 

14 ɫɭɬ – ɩɪɢ ɩɢɬɚɧɢɢ Ph. tricornutum. 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɨɬ ɩɟɪɜɨɝɨ ɧɚɭɩɥɢɭɫɚ ɞɨ ɜɡɪɨɫɥɨɣ ɫɬɚɞɢɢ 

ɤɨɩɟɩɨɞ ɞɪɭɝɨɝɨ ɜɢɞɚ – A. salinus –  ɨɤɚɡɚɥɚɫɶ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɟ, ɱɟɦ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɢɬɢɹ C. aquaedulcis, ɩɪɢ ɩɢɬɚɧɢɢ ɜɫɟɦɢ ɩɪɟɞɥɨɠɟɧɧɵɦɢ 

ɜɢɞɚɦɢ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɢɬɢɹ A. salinus ɩɪɢ ɤɨɪɦɥɟɧɢɢ 

ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ ɤɚɤ I. galbana, ɬɚɤ ɢ P. cordatum ɫɨɫɬɚɜɢɥɚ 20 ɫɭɬ. ɉɪɢ 

ɤɨɪɦɥɟɧɢɢ Th. weissflogii ɢ D. salina ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɢɯ ɪɚɡɜɢɬɢɹ ɭɜɟɥɢɱɢɜɚɥɚɫɶ 

ɞɨ 26 ɢ 28 ɫɭɬ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  

ɇɚɢɦɟɧɶɲɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɧɚɭɩɥɢɚɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɪɚɡɜɢɬɢɹ A. salinus 

ɫɨɫɬɚɜɢɥɚ 7 ɫɭɬ ɩɪɢ ɩɢɬɚɧɢɢ I. galbana ɢ ɧɚɢɛɨɥɶɲɚɹ – 14 ɫɭɬ – ɩɪɢ ɩɢɬɚɧɢɢ 

D. salina. ɇɚɭɩɥɢɚɥɶɧɵɣ ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ A. salinus ɩɪɢ ɩɢɬɚɧɢɢ ɜɫɟɦɢ ɜɢɞɚɦɢ 

ɞɢɧɨɮɥɚɝɟɥɥɹɬ ɫɨɫɬɚɜɢɥ 8 ɫɭɬ. ɇɚɢɦɟɧɶɲɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɤɨɩɟɩɨɞɢɬɧɨɝɨ 

ɩɟɪɢɨɞɚ ɪɚɡɜɢɬɢɹ A. salinus (ɋ1 – ɋ5) ɫɨɫɬɚɜɢɥɚ 12 ɫɭɬɨɤ ɩɪɢ ɩɢɬɚɧɢɢ P. cordatum, ɚ 

ɧɚɢɛɨɥɶɲɚɹ – 17 ɫɭɬ ɩɪɢ ɩɢɬɚɧɢɢ Th. weissflogii. 
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Ɋɢɫ. 4.4. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɤɨɩɟɩɨɞ Calanipeda aquaedulcis (I) ɢ 

Arctodiaptomus salinus (II) ɨɬ N1 ɞɨ ɜɡɪɨɫɥɨɣ ɫɬɚɞɢɢ (ɋ6) ɜ ɷɤɫɩɟɪɢɦɟɧɬɟ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɢɬɚɧɢɹ ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ (p < 0,05) 

 

ɉɪɢ ɫɪɚɜɧɟɧɢɢ ɡɧɚɱɟɧɢɣ ɜɵɠɢɜɚɟɦɨɫɬɢ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɪɚɡɜɢɬɢɹ 

ɤɨɩɟɩɨɞ ɨɛɧɚɪɭɠɢɜɚɟɬɫɹ ɫɯɨɞɫɬɜɨ ɜɥɢɹɧɢɹ ɧɟɤɨɬɨɪɵɯ ɜɢɞɨɜ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ ɧɚ 

ɩɨɤɚɡɚɬɟɥɢ ɤɨɩɟɩɨɞ ɞɜɭɯ ɪɚɡɧɵɯ ɜɢɞɨɜ. ɇɚɢɛɨɥɟɟ ɜɵɫɨɤɢɟ ɡɧɚɱɟɧɢɹ ɜɵɠɢɜɚɟɦɨɫɬɢ 

(ɫɜɵɲɟ 83 %) ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɩɟɪɢɨɞɚ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɤɚɤ C. aquaedulcis, 
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ɬɚɤ ɢ A. salinus ɩɨɥɭɱɟɧɵ ɩɪɢ ɩɢɬɚɧɢɢ ɢɯ ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ I. galbana. ɇɚɢɦɟɧɶɲɚɹ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɧɚɭɩɥɢɚɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɪɚɡɜɢɬɢɹ ɨɛɨɢɯ ɜɢɞɨɜ ɤɨɩɟɩɨɞ ɛɵɥɚ 

ɨɬɦɟɱɟɧɚ ɬɚɤɠɟ ɩɪɢ ɩɢɬɚɧɢɢ I. galbana, ɚ ɤɨɩɟɩɨɞɢɬɧɨɝɨ ɩɟɪɢɨɞɚ – ɩɪɢ ɩɢɬɚɧɢɢ 

P. cordatum. ɉɢɬɚɧɢɟ ɦɟɥɤɨɪɚɡɦɟɪɧɵɦɢ I. galbana ɨɤɚɡɚɥɨɫɶ ɨɩɬɢɦɚɥɶɧɵɦ ɞɥɹ 

ɪɚɡɜɢɬɢɹ ɧɚɭɩɥɢɚɥɶɧɵɯ ɫɬɚɞɢɣ ɤɨɩɟɩɨɞ, ɧɨ ɡɚɞɟɪɠɢɜɚɥɨ ɪɚɡɜɢɬɢɟ ɤɨɩɟɩɨɞɢɬɧɵɯ 

ɫɬɚɞɢɣ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɪɭɩɧɨɪɚɡɦɟɪɧɵɦɢ Prorocentrum cordatum. ɋɨɤɪɚɳɟɧɧɚɹ 

ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɜ ɬɟɱɟɧɢɟ ɧɚɭɩɥɢɚɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɩɪɢ ɩɢɬɚɧɢɢ I. galbana 

ɧɢɜɟɥɢɪɭɟɬɫɹ ɫɨɤɪɚɳɟɧɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɶɸ ɪɚɡɜɢɬɢɹ ɜ ɬɟɱɟɧɢɟ ɤɨɩɟɩɨɞɢɬɧɨɝɨ 

ɩɟɪɢɨɞɚ ɩɪɢ ɩɢɬɚɧɢɢ P. cordatum. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɛɳɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 

ɪɚɡɜɢɬɢɹ (ɧɚɭɩɥɢɚɥɶɧɵɣ ɩɥɸɫ ɤɨɩɟɩɨɞɢɬɧɵɣ ɩɟɪɢɨɞɵ) ɨɤɚɡɚɥɚɫɶ ɧɚɢɦɟɧɶɲɟɣ ɩɪɢ 

ɩɢɬɚɧɢɢ ɢɯ ɦɨɧɨɤɭɥɶɬɭɪɚɦɢ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ I. galbana ɢ P. cordatum – 14 ɢ 20 ɫɭɬ 

ɞɥɹ C. aquaedulcis ɢ A. salinus, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  

ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ, ɤɨɬɨɪɵɦɢ ɩɢɬɚɸɬɫɹ ɤɨɩɟɩɨɞɵ, 

ɛɟɡɭɫɥɨɜɧɨ, ɜɥɢɹɟɬ ɧɚ ɢɯ ɪɚɡɜɢɬɢɟ ɢ ɜɵɠɢɜɚɟɦɨɫɬɶ. ɂɡɜɟɫɬɧɨ, ɱɬɨ ɤɨɩɟɩɨɞɵ ɢɦɟɸɬ 

ɨɝɪɚɧɢɱɟɧɧɵɟ ɫɩɨɫɨɛɧɨɫɬɢ ɤ ɫɢɧɬɟɡɭ ɧɚɡɚɦɟɧɢɦɵɯ ɠɢɪɧɵɯ ɤɢɫɥɨɬ, ɚ 

ɠɢɪɧɨɤɢɫɥɨɬɧɵɣ ɫɨɫɬɚɜ ɭ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ ɪɚɡɧɵɯ ɤɥɚɫɫɨɜ ɡɧɚɱɢɬɟɥɶɧɨ ɜɚɪɶɢɪɭɟɬ 

[206], ɩɨɷɬɨɦɭ ɫ ɪɚɡɧɵɦɢ ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ ɜ ɨɪɝɚɧɢɡɦ ɤɨɩɟɩɨɞ ɩɨɫɬɭɩɚɟɬ ɪɚɡɧɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɧɟɨɛɯɨɞɢɦɵɯ ɢɦ ɞɥɹ ɪɚɡɜɢɬɢɹ ɤɨɦɩɨɧɟɧɬɨɜ. ɂɡ ɢɡɭɱɟɧɧɵɯ ɧɚɦɢ ɜɢɞɨɜ, 

ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɨɟ ɫɨɞɟɪɠɚɧɢɟ ɧɟɡɚɦɟɧɢɦɵɯ ɩɨɥɢɧɟɧɚɫɵɳɟɧɧɵɯ ɠɢɪɧɵɯ ɤɢɫɥɨɬ ɨɬ 

ɨɛɳɟɝɨ ɫɨɞɟɪɠɚɧɢɹ ɠɢɪɧɵɯ ɤɢɫɥɨɬ ɢ ɜ ɫɨɫɬɚɜɟ ɞɨɦɢɧɢɪɭɟɬ ɞɨɤɨɡɚɝɟɤɫɚɟɧɨɜɚɹ 

ɤɢɫɥɨɬɚ, 22:6n-3, ȾȽɄ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɦɟɧɟɟ 16% ɭ I. galbana, [173] ɢ 20% ɭ 

P. minimum [143]. ȼ ɫɨɫɬɚɜɟ  Ph. tricornutum ȾȽɄ ɨɛɵɱɧɨ ɧɟ ɩɪɟɜɵɲɚɟɬ 1%, ɜ ɬɨ 

ɜɪɟɦɹ ɤɚɤ ɞɨɥɹ ɷɣɤɨɡɚɩɟɧɬɚɟɧɨɜɨɣ ɠɢɪɧɨɣ ɤɢɫɥɨɬɵ, 20:5n-3, ɗɉɄ, ɫɨɫɬɚɜɥɹɟɬ ɧɟ 

ɦɟɧɟɟ 28% Д206Ж. ȼ ɫɨɫɬɚɜɟ ɡɟɥɟɧɵɯ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ (Chlorella vulgaris ɢ Dunaliella 

salina) ɨɛɟ ɜɵɫɨɤɨɧɟɧɚɫɵɳɟɧɧɵɟ ɠɢɪɧɵɟ ɤɢɫɥɨɬɵ ɫɨɞɟɪɠɚɬɫɹ ɜ ɫɥɟɞɨɜɵɯ 

ɤɨɥɢɱɟɫɬɜɚɯ. ɉɨɷɬɨɦɭ, ɦɨɠɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ, ɟɫɥɢ ɪɚɡɦɟɪ ɦɢɤɪɨɜɨɞɨɪɨɫɥɢ 

ɦɨɠɟɬ ɨɤɚɡɵɜɚɬɶ ɜɥɢɹɧɢɟ ɧɚ ɜɟɪɨɹɬɧɨɫɬɶ ɟɟ ɩɨɬɪɟɛɥɟɧɢɹ ɪɚɡɧɵɦɢ ɫɬɚɞɢɹɦɢ 

ɤɨɩɟɩɨɞ, ɬɨ ɟё ɯɟɦɨɬɚɤɫɨɧɨɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ – ɧɚ ɤɚɱɟɫɬɜɨ ɪɚɡɜɢɬɢɹ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, 

ɧɚ ɫɤɨɪɨɫɬɶ ɪɚɡɜɢɬɢɹ ɢ ɜɵɠɢɜɚɟɦɨɫɬɶ ɤɨɩɟɩɨɞ. ɉɨɷɬɨɦɭ, ɦɨɠɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ 

ɫɤɨɪɨɫɬɶ ɪɚɡɜɢɬɢɹ ɤɨɩɟɩɨɞ ɨɛɨɢɯ ɜɢɞɨɜ ɫɜɹɡɚɧɚ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ȾȽɄ ɜ ɫɨɫɬɚɜɟ 
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ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ, ɪɟɡɤɨ ɫɧɢɠɚɸɳɢɦɫɹ ɨɬ Prymnesiophyceae ɢ Dinophyceae ɤ 

Bacillariophyceae ɢ Chlorophyceae. 

Ɍɨ, ɱɬɨ ɜ ɨɬɥɢɱɢɟ ɨɬ C. aquaedulcis, ɭ A. salinus ɨɬɦɟɱɟɧ ɜɵɫɨɤɢɣ ɩɪɨɰɟɧɬ 

ɜɵɠɢɜɚɟɦɨɫɬɢ ɩɪɢ ɩɢɬɚɧɢɢ ɥɸɛɵɦɢ ɢɡ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ, 

ɬɚɤɠɟ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɟɞɩɨɥɚɝɚɬɶ ɧɟɤɨɬɨɪɵɟ ɪɚɡɥɢɱɢɹ ɦɟɯɚɧɢɡɦɨɜ 

ɛɢɨɯɢɦɢɱɟɫɤɨɣ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɧɟɡɚɦɟɧɢɦɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɩɢɳɢ 

(ɩɨɥɢɧɟɧɚɫɵɳɟɧɧɵɯ ɠɢɪɧɵɯ ɤɢɫɥɨɬ) ɢ/ɢɥɢ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɧɢɯ ɭ ɤɨɩɟɩɨɞ ɞɜɭɯ 

ɪɚɡɧɵɯ ɜɢɞɨɜ. ɂɡɭɱɟɧɢɟ ɧɚɦɢ ɤɚɪɨɬɢɧɨɢɞɧɨɝɨ ɫɨɫɬɚɜɚ A. salinus ɢ C. aquaedulcis 

ɬɚɤɠɟ ɩɨɤɚɡɚɥɨ, ɱɬɨ ɨɧɢ ɢɦɟɸɬ ɜɢɞɨɫɩɟɰɢɮɢɱɟɫɤɢɟ ɪɚɡɥɢɱɢɹ ɜ ɫɨɨɬɧɨɲɟɧɢɢ 

ɪɚɡɥɢɱɧɵɯ ɮɪɚɤɰɢɣ [20]: ɫɭɦɦɚɪɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɤɚɪɨɬɢɧɨɢɞɨɜ ɨɛɵɱɧɨ ɜɵɲɟ ɭ 

A. salinus ɢ ɜ ɫɨɫɬɚɜɟ ɟɝɨ ɤɚɪɨɬɢɧɨɢɞɨɜ ɞɨɦɢɧɢɪɨɜɚɥ ɷɬɟɪɢɮɢɰɢɪɨɜɚɧɧɵɣ 

ɚɫɬɚɤɫɚɧɬɢɧ (62,5%), ɚ ɜ ɫɨɫɬɚɜɟ C. aquaedulcis – ɟɝɨ ɫɜɨɛɨɞɧɚɹ ɮɨɪɦɚ (47,5%). ɉɨ-

ɜɢɞɢɦɨɦɭ, ɯɚɪɚɤɬɟɪ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɢ ɧɚɤɨɩɥɟɧɢɹ ɫɩɟɰɢɮɢɱɟɫɤɢɯ ɤɚɪɨɬɢɧɨɢɞɨɜ ɢɡ 

ɩɢɳɢ ɨɞɢɧɚɤɨɜɨɝɨ ɤɚɪɨɬɢɧɨɢɞɧɨɝɨ ɫɨɫɬɚɜɚ (ɨɞɧɢɯ ɢ ɬɟɯ ɠɟ ɜɢɞɨɜ 

ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ) ɪɚɡɥɢɱɚɟɬɫɹ ɭ ɢɡɭɱɚɟɦɵɯ ɧɚɦɢ ɜɢɞɨɜ. Ʉɨɩɟɩɨɞɵ C. aquaedulcis, 

ɜɟɪɨɹɬɧɨ, ɢɦɟɸɬ ɛɨɥɟɟ ɧɢɡɤɢɟ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɷɬɟɪɢɮɢɰɢɪɨɜɚɧɧɵɯ ɮɨɪɦɚɯ 

ɚɫɬɚɤɫɚɧɬɢɧɚ ɢ, ɜɨɡɦɨɠɧɨ, ɨɛɥɚɞɚɸɬ ɛɨɥɟɟ ɫɥɚɛɵɦ ɦɟɬɚɛɨɥɢɱɟɫɤɢɦ ɦɟɯɚɧɢɡɦɨɦ 

ɦɨɞɢɮɢɤɚɰɢɢ ɤɚɪɨɬɢɧɨɢɞɨɜ, ɩɨɫɬɭɩɚɸɳɢɯ ɫ ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ, ɞɨ ɚɫɬɚɤɫɚɧɬɢɧɚ ɢ 

ɟɝɨ ɷɬɟɪɢɮɢɰɢɪɨɜɚɧɧɵɯ ɮɨɪɦ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ A. salinus. Ɋɚɡɥɢɱɢɹ ɤɚɪɨɬɢɧɨɢɞɧɨɝɨ 

ɫɨɫɬɚɜɚ ɤɨɩɟɩɨɞ ɩɪɟɞɩɨɥɨɠɢɬɟɥɶɧɨ ɫɜɹɡɚɧɵ ɫ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɛɢɨɥɨɝɢɢ ɢ ɫɬɪɚɬɟɝɢɢ 

ɪɚɡɦɧɨɠɟɧɢɹ ɜɢɞɨɜ: A. salinus ɧɚɫɟɥɹɟɬ ɤɚɤ ɩɨɫɬɨɹɧɧɵɟ ɜɨɞɨɟɦɵ ɫ ɛɨɥɶɲɢɦ 

ɝɪɚɞɢɟɧɬɨɦ ɫɨɥɟɧɨɫɬɢ ɢ ɬɟɦɩɟɪɚɬɭɪɵ, ɬɚɤ ɢ ɜɪɟɦɟɧɧɵɟ, ɢ ɦɨɠɟɬ ɩɟɪɟɠɢɜɚɬɶ ɩɨɥɧɨɟ 

ɩɟɪɟɫɵɯɚɧɢɟ ɜɨɞɨɟɦɨɜ, ɬɚɤ ɤɚɤ ɫɩɨɫɨɛɟɧ ɩɪɨɢɡɜɨɞɢɬɶ ɤɚɤ ɫɭɛɢɬɚɧɧɵɟ, ɬɚɤ ɢ 

ɩɨɤɨɹɳɢɟɫɹ ɹɣɰɚ [13, 167]; C. aquaedulcis, ɧɚɩɪɨɬɢɜ, ɨɛɢɬɚɟɬ ɬɨɥɶɤɨ ɜ ɩɨɫɬɨɹɧɧɵɯ 

ɜɨɞɨɟɦɚɯ ɢ ɪɚɡɦɧɨɠɚɟɬɫɹ ɬɨɥɶɤɨ ɫɭɛɢɬɚɧɧɵɦɢ ɹɣɰɚɦɢ [107]. 

ɉɪɨɰɟɧɬɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɩɨɥɨɜ ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɜɡɪɨɫɥɨɣ ɫɬɚɞɢɢ ɤɨɩɟɩɨɞ - 

C. aquaedulcis ɢ A. salinus - ɬɚɤɠɟ ɜɚɪɶɢɪɨɜɚɥɨ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ 

ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ, ɤɨɬɨɪɵɦɢ ɨɧɢ ɩɢɬɚɥɢɫɶ (ɬɚɛɥ. 4.1). Ⱦɥɹ ɤɨɩɟɩɨɞ C. aquaedulcis 

ɧɚɢɦɟɧɶɲɢɣ ɩɪɨɰɟɧɬ ɫɚɦɰɨɜ (20,8 ± 8,3 %) ɩɨɥɭɱɟɧ ɩɪɢ ɩɢɬɚɧɢɢ I. galbana; ɩɪɢ 

ɩɢɬɚɧɢɢ P. cordatum ɢɯ ɞɨɥɹ ɜɨɡɪɚɫɬɚɥɚ ɞɨ 42,7 ± 6,3 %; ɢ ɪɚɜɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɫ 
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ɫɚɦɤɚɦɢ (50 ± 27 %) ɛɵɥɨ ɩɨɥɭɱɟɧɨ ɩɪɢ ɩɢɬɚɧɢɢ Ph. tricornutum. Ⱦɥɹ ɤɨɩɟɩɨɞ 

A. salinus ɧɚɢɛɨɥɶɲɢɣ ɩɪɨɰɟɧɬ ɫɚɦɰɨɜ (56,1 ± 12,7 %) ɩɨɥɭɱɟɧ ɩɪɢ ɩɢɬɚɧɢɢ 

I. galbana, ɚ ɧɚɢɦɟɧɶɲɢɣ (39,4 ± 23,9 %) – ɩɪɢ ɩɢɬɚɧɢɢ Th. weissflogii ɢ (39,4 ± 

14,4 %) – ɩɪɢ ɩɢɬɚɧɢɢ D. salina.  

 

Ɍɚɛɥицɚ 4.1.  

ɉɪɨɰɟɧɬɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɫɚɦɰɨɜ (M) ɢ ɫɚɦɨɤ (F) ɤɨɩɟɩɨɞ Calanipeda 

aquaedulcis ɢ Arctodiaptomus salinus ɩɪɢ ɩɢɬɚɧɢɢ ɪɚɡɥɢɱɧɵɦɢ ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ 

 

Ɇɢɤɪɨɜɨɞɨɪɨɫɥɢ 
C. aquaedulcis A. salinus 

M F M F 

Isochrysis galbana 

Prorocentrum  cordatum 

Prorocentrum micans 

Glenodinium foliaceum 

Dunaliella salina 

Phaeodactylum tricornutum 

Thalassiosira weissflogii 

20,8 ± 8,3 

42,7 ± 6,3 

- 

- 

- 

50 ± 27 

- 

79,2 ± 8,3 

57,3 ± 6,3 

- 

- 

- 

50 ± 27 

- 

56,1 ± 12,7 

47,7 ± 10 

45 ± 2,3 

45,6 ± 12,3 

39,4 ± 14,4 

- 

39,4 ± 23,9 

43,9 ± 12,7 

52,3 ± 10 

55 ± 2,3 

54,4 ± 12,3 

60,6 ± 14,4 

- 

60,6 ± 23,9 

ɉɪɢɦɟɱɚɧɢɟ: (p > 0,05) 

 

ɂɡɜɟɫɬɧɨ, ɱɬɨ ɭ ɛɨɥɶɲɢɧɫɬɜɚ ɤɚɥɹɧɨɢɞɧɵɯ ɤɨɩɟɩɨɞ ɫɚɦɤɢ ɜɫɟɝɞɚ ɛɨɥɶɲɟ 

ɫɚɦɰɨɜ, ɢ ɛɨɥɟɟ ɦɟɥɤɢɟ ɪɚɡɦɟɪɵ ɫɚɦɰɨɜ Calanoida ɨɛɵɱɧɨ ɫɜɹɡɚɧɵ ɫ ɢɯ ɛɨɥɟɟ 

ɛɵɫɬɪɵɦ ɪɚɡɜɢɬɢɟɦ Д100Ж. ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɪɚɡɥɢɱɢɹ ɜ ɫɨɨɬɧɨɲɟɧɢɢ ɩɨɥɨɜ 

ɤɨɩɟɩɨɞ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɧɟɞɨɫɬɨɜɟɪɧɵ, 

ɜɨɡɦɨɠɧɨ, ɱɬɨ ɢɡɦɟɧɟɧɢɹ ɜ ɫɨɨɬɧɨɲɟɧɢɢ ɩɨɥɨɜ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ 

ɩɨɥɨɜ ɧɚ ɩɨɡɞɧɢɯ ɤɨɩɟɩɨɞɢɬɧɵɯ ɫɬɚɞɢɹɯ, ɬɚɤɠɟ ɫɜɹɡɚɧɵ ɫ ɯɢɦɢɱɟɫɤɢɦ ɫɨɫɬɚɜɨɦ 

ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ, ɚ ɢɦɟɧɧɨ ɠɢɪɧɨɤɢɫɥɨɬɧɨɝɨ ɫɨɫɬɚɜɚ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ, ɤɨɬɨɪɵɦɢ 

ɩɢɬɚɸɬɫɹ ɤɨɩɟɩɨɞɵ. Ɇɨɠɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɭ C. aquaedulcis ɩɪɨɰɟɧɬ ɨɫɨɛɟɣ, 

ɞɢɮɮɟɪɟɧɰɢɪɭɸɳɢɯɫɹ ɜ ɫɚɦɰɨɜ, ɜɨɡɪɚɫɬɚɟɬ ɩɪɢ ɫɧɢɠɟɧɢɢ ȾȽɄ / ɗɉɄ ɢ ɜɨɡɪɚɫɬɚɧɢɢ 

ɫɨɞɟɪɠɚɧɢɹ ɗɉɄ ɜ ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɯ (ɨɬ I. galbana ɤ Ph. tricornutum).ɍ A. salinus 

ɧɚɛɥɸɞɚɟɬɫɹ ɩɪɨɬɢɜɨɩɨɥɨɠɧɚɹ ɬɟɧɞɟɧɰɢɹ: ɩɪɨɰɟɧɬ ɨɫɨɛɟɣ, ɞɢɮɮɟɪɟɧɰɢɢɪɭɸɳɢɯɫɹ 
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ɜ ɫɚɦɰɨɜ, ɫɧɢɠɚɟɬɫɹ ɩɪɢ ɫɧɢɠɟɧɢɢ ȾȽɄ ɜ ɫɨɫɬɚɜɟ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ (ɨɬ 

Prymnesiophyceae ɢ Dinophyceae ɤ Bacillariophyceae ɢ Chlorophyceae) [206]. 

ȼɨɡɦɨɠɧɨ, ɷɬɨ ɫɜɹɡɚɧɨ ɫ ɪɚɡɧɨɣ ɫɬɪɚɬɟɝɢɟɣ ɜɵɠɢɜɚɧɢɹ C. aquaedulcis ɢ A. salinus ɜ 

ɭɫɥɨɜɢɹɯ ɢɡɦɟɧɹɸɳɢɯɫɹ ɬɪɨɮɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɩɭɬɟɦ ɫɧɢɠɟɧɢɹ ɜɧɭɬɪɢɜɢɞɨɜɨɣ 

ɤɨɧɤɭɪɟɧɰɢɢ ɡɚ ɩɢɳɭ. ɇɨ ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɩɨ ɩɪɟɞɩɨɥɚɝɚɟɦɨɦɭ ɧɚɦɢ ɜɥɢɹɧɢɸ 

ɯɟɦɨɬɚɤɫɨɧɨɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ ɧɚ ɫɨɨɬɧɨɲɟɧɢɟ ɩɨɥɨɜ ɜ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɩɨɩɭɥɹɰɢɹɯ ɤɨɩɟɩɨɞ ɬɪɟɛɭɸɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɨɦɩɥɟɤɫɧɵɯ 

ɢɫɫɥɟɞɨɜɚɧɢɣ ɢɯ ɛɢɨɥɨɝɢɢ, ɫɨɜɦɟɳɟɧɧɨɣ ɫ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ ɛɢɨɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ 

ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ ɢ ɩɢɬɚɸɳɢɯɫɹ ɢɦɢ ɤɨɩɟɩɨɞ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɢɟ ɡɧɚɱɟɧɢɹ ɜɵɠɢɜɚɟɦɨɫɬɢ ɢ ɧɚɢɦɟɧɶɲɚɹ 

ɫɪɟɞɧɹɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɤɨɩɟɩɨɞ C. aquaedulcis ɨɬ ɧɚɭɩɥɢɚɥɶɧɨɣ ɞɨ 

ɜɡɪɨɫɥɨɣ ɫɬɚɞɢɢ ɪɚɡɜɢɬɢɹ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɩɪɢ ɩɢɬɚɧɢɢ ɤɨɩɟɩɨɞ ɦɨɧɨɤɭɥɶɬɭɪɚɦɢ 

ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ I. galbana ɢ P. cordatum. ɉɨɥɭɱɟɧɧɵɟ ɧɚɦɢ ɞɚɧɧɵɟ ɩɨ 

ɞɥɢɬɟɥɶɧɨɫɬɢ ɧɚɭɩɥɢɚɥɶɧɨɝɨ ɩɟɪɢɨɞɚ C. aquaedulcis ɫɯɨɞɧɵ ɫ [6], ɧɨ ɩɨ ɧɚɲɢɦ 

ɞɚɧɧɵɦ ɜ ɨɩɬɢɦɚɥɶɧɵɯ ɬɪɨɮɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɞɥɢɬɟɥɶɧɨɫɬɶ ɤɨɩɟɩɨɞɢɬɧɨɝɨ ɩɟɪɢɨɞɚ  

C. aquaedulcis ɜ ɞɜɚ ɪɚɡɚ ɦɟɧɶɲɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɞɚɧɧɵɦɢ ɚɜɬɨɪɚɦɢ, ɱɬɨ, ɜɟɪɨɹɬɧɨ 

ɫɜɹɡɚɧɨ ɫ ɫɭɛɨɩɬɢɦɚɥɶɧɵɦ ɩɢɬɚɧɢɟɦ [6], ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɩɨɬɪɟɛɧɨɫɬɹɦ 

ɪɚɡɜɢɬɢɹ ɤɨɩɟɩɨɞɢɬɧɵɯ ɫɬɚɞɢɣ ɷɬɨɝɨ ɜɢɞɚ ɤɨɩɟɩɨɞ. ɋɯɨɞɧɵɟ ɫ ɩɨɥɭɱɟɧɧɵɦɢ ɧɚɦɢ  

ɪɟɡɭɥɶɬɚɬɚɦɢ ɩɨ ɜɥɢɹɧɢɸ ɜɢɞɚ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ ɧɚ ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɢ 

ɜɵɠɢɜɚɟɦɨɫɬɶ ɤɨɩɟɩɨɞ ɛɵɥɢ ɨɛɧɚɪɭɠɟɧɵ ɞɥɹ Bestiolina similis [92]: ɦɚɤɫɢɦɚɥɶɧɚɹ 

ɜɵɠɢɜɚɟɦɨɫɬɶ ɧɚ ɤɨɩɟɩɨɞɢɬɧɵɯ ɫɬɚɞɢɹɯ ɛɵɥɚ ɨɛɧɚɪɭɠɟɧɚ ɩɪɢ ɩɢɬɚɧɢɢ I. galbana, 

ɦɢɧɢɦɚɥɶɧɚɹ – ɩɪɢ ɩɢɬɚɧɢɢ ɞɢɚɬɨɦɨɜɵɦɢ ɢ ɡɟɥɟɧɵɦɢ ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ. 

Ⱦɥɹ A. salinus ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɜɵɫɨɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɜɵɠɢɜɚɟɦɨɫɬɢ ɧɚ ɜɫɟɯ 

ɜɢɞɚɯ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ, ɜɚɪɶɢɪɭɸɳɢɟ ɨɬ 94,5 % ɩɪɢ ɩɢɬɚɧɢɢ I. galbana ɞɨ 68,6 % 

ɩɪɢ ɩɢɬɚɧɢɢ P. cordatum, ɚ ɧɚɢɦɟɧɶɲɚɹ ɫɪɟɞɧɹɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɢɬɢɹ 

ɫɨɫɬɚɜɥɹɥɚ 20 ɫɭɬ ɩɪɢ ɩɢɬɚɧɢɢ I. galbana ɢ P. cordatum. ɉɨ ɧɟɦɧɨɝɨɱɢɫɥɟɧɧɵɦ 

ɥɢɬɟɪɚɬɭɪɧɵɦ ɞɚɧɧɵɦ Д167Ж ɜɵɠɢɜɚɟɦɨɫɬɶ A. salinus (ɨɬ N1 ɞɨ C6) ɩɪɢ ɩɢɬɚɧɢɢ ɜ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɮɢɬɨɩɥɚɧɤɬɨɧɨɦ ɢɡ ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɪɟɞɵ ɨɛɢɬɚɧɢɹ ɫ 

ɞɨɛɚɜɥɟɧɢɟɦ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ ɢɡ ɤɭɥɶɬɭɪɵ Chlamydomonas reinhardtii (ɩɪɢ ɛɥɢɡɤɢɯ 

ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɭɫɥɨɜɢɹɯ, 20 °C) ɫɨɫɬɚɜɥɹɥɚ 70 %, ɚ ɩɟɪɜɵɟ ɩɨɥɨɜɨɡɪɟɥɵɟ ɨɫɨɛɢ 
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ɛɵɥɢ ɨɬɦɟɱɟɧɵ ɬɨɥɶɤɨ ɧɚ 24 ɫɭɬɤɢ ɪɚɡɜɢɬɢɹ. ɋɨɝɥɚɫɧɨ ɠɟ Д64] ɪɚɡɜɢɬɢɟ ɪɚɱɤɨɜ ɨɬ 

ɹɣɰɚ ɞɨ ɜɡɪɨɫɥɵɯ ɨɫɨɛɟɣ ɞɥɢɥɨɫɶ 26 ɫɭɬ ɩɪɢ 20 °C ɜ ɨɬɫɭɬɫɬɜɢɢ ɩɢɳɟɜɨɝɨ 

ɥɢɦɢɬɢɪɨɜɚɧɢɹ, ɧɨ ɩɪɢ ɤɨɪɦɥɟɧɢɢ, ɩɨ ɧɚɲɟɦɭ ɦɧɟɧɢɸ, ɫɭɛɨɩɬɢɦɚɥɶɧɨɣ ɩɢɳɟɣ 

(ɫɭɫɩɟɧɡɢɟɣ ɯɥɨɪɟɥɥɵ ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɢɢ 8 ·105 ɤɥ ɦɥ-1). 

ɉɨɥɭɱɟɧɧɵɟ ɧɚɦɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɜɵɠɢɜɚɟɦɨɫɬɶ 

ɤɨɩɟɩɨɞ A. salinus ɦɨɠɟɬ ɛɵɬɶ ɡɧɚɱɢɬɟɥɶɧɨ ɜɵɲɟ (94 %), ɚ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 

ɪɚɡɜɢɬɢɹ – ɤɨɪɨɱɟ (20 ɫɭɬ) ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɥɢɬɟɪɚɬɭɪɧɵɦɢ. Ɋɚɡɥɢɱɢɹ ɜɵɠɢɜɚɟɦɨɫɬɢ 

ɢ ɞɥɢɬɟɥɶɧɨɫɬɢ ɪɚɡɜɢɬɢɹ ɨɛɭɫɥɨɜɥɟɧɵ, ɜɟɪɨɹɬɧɨ, ɧɟɚɞɟɤɜɚɬɧɨɫɬɶɸ C. reinhardtii 

[167] ɢ Chlorella sp. – [6] ɜ ɫɜɹɡɢ ɫ ɞɟɮɢɰɢɬɨɦ ɷɫɫɟɧɰɢɚɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, 

ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɧɨɪɦɚɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ ɪɚɡɥɢɱɧɵɯ ɫɬɚɞɢɣ C. aquaedulcis ɢ 

A. salinus.  

ɉɨ ɦɧɟɧɢɸ ɪɹɞɚ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ Д64, 125Ж ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɢɬɢɹ 

ɤɨɩɟɩɨɞ ɨɬ ɧɚɭɩɥɢɚɥɶɧɨɣ ɞɨ ɜɡɪɨɫɥɨɣ ɫɬɚɞɢɢ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɬɟɦɩɟɪɚɬɭɪɧɵɦɢ, ɧɟɠɟɥɢ ɬɪɨɮɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ. ɇɚɲɢ ɞɚɧɧɵɟ ɩɨɤɚɡɚɥɢ, ɱɬɨ 

ɞɥɢɬɟɥɶɧɨɫɬɶ ɢ ɜɵɠɢɜɚɟɦɨɫɬɶ ɜ ɬɟɱɟɧɢɟ ɪɚɡɜɢɬɢɹ ɦɨɠɟɬ ɜɚɪɶɢɪɨɜɚɬɶ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 

ɨɬ ɜɢɞɚ ɢ ɤɥɚɫɫɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɬ ɯɟɦɨɬɚɤɫɨɧɨɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 

ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ, ɤɨɬɨɪɵɦɢ ɩɢɬɚɸɬɫɹ ɤɨɩɟɩɨɞɵ, ɩɪɢ ɨɞɢɧɚɤɨɜɵɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ 

ɭɫɥɨɜɢɹɯ ɢ ɨɞɢɧɚɤɨɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɤɨɪɦɨɦ. 

ɂɡɜɟɫɬɧɨ, ɱɬɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɢɬɚɧɢɹ ɤɨɩɟɩɨɞ ɧɚ ɪɚɡɧɵɯ ɫɬɚɞɢɹɯ ɪɚɡɜɢɬɢɹ 

ɡɚɜɢɫɹɬ ɨɬ ɪɚɡɦɟɪɚ ɢ ɜɢɞɚ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ, ɢ ɪɚɡɦɟɪ ɩɨɝɥɨɳɚɟɦɨɣ ɩɢɳɢ ɜɨɡɪɚɫɬɚɟɬ 

ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɪɚɡɦɟɪɨɜ ɤɨɩɟɩɨɞ Д10, 111]. ɇɚɲɢ ɷɤɫɩɟɪɢɦɟɧɬɵ ɨɯɜɚɬɵɜɚɸɬ ɜɟɫɶ 

ɪɚɡɦɟɪɧɵɣ ɞɢɚɩɚɡɨɧ ɩɢɳɟɜɵɯ ɨɛɴɟɤɬɨɜ C. aquaedulcis, ɪɚɧɟɟ ɜɵɹɜɥɟɧɧɵɣ ɜ 

ɷɤɫɩɟɪɢɦɟɧɬɚɯ ɫ ɟɫɬɟɫɬɜɟɧɧɵɦ ɮɢɬɨɩɥɚɧɤɬɨɧɧɵɦ ɫɨɨɛɳɟɫɬɜɨɦ [111]. 

ɏɟɦɨɬɚɤɫɨɧɨɦɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ ɪɚɡɧɵɯ ɤɥɚɫɫɨɜ ɢ 

ɜɢɞɨɜ ɡɧɚɱɢɦɨ ɪɚɡɥɢɱɚɸɬɫɹ ɩɨ ɠɢɪɧɨɤɢɫɥɨɬɧɨɦɭ [206] ɢ ɚɦɢɧɨɤɢɫɥɨɬɧɨɦɭ [154] 

ɫɨɫɬɚɜɭ. ɉɨɷɬɨɦɭ, ɨɧɢ ɦɨɝɭɬ ɨɤɚɡɵɜɚɬɶ ɪɚɡɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ  ɧɚ ɜɵɠɢɜɚɟɦɨɫɬɶ ɢ 

ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɩɢɬɚɸɳɢɯɫɹ ɢɦɢ ɤɨɩɟɩɨɞ ɧɚ ɪɚɡɧɵɯ ɫɬɚɞɢɹɯ ɪɚɡɜɢɬɢɹ, ɱɬɨ, 

ɩɨ-ɜɢɞɢɦɨɦɭ, ɨɛɭɫɥɨɜɥɟɧɨ ɬɚɤɠɟ ɢ ɢɡɦɟɧɟɧɢɟɦ ɛɢɨɯɢɦɢɱɟɫɤɢɯ ɩɨɬɪɟɛɧɨɫɬɟɣ (ɜ 

ɧɟɡɚɦɟɧɢɦɵɯ ɠɢɪɧɵɯ ɤɢɫɥɨɬɚɯ ɢ ɚɦɢɧɨɤɢɫɥɨɬɚɯ) ɤɨɩɟɩɨɞ ɜ ɬɟɱɟɧɢɟ ɢɯ ɠɢɡɧɟɧɧɨɝɨ 

ɰɢɤɥɚ Д73, 111, 157]. Ʉɨɫɜɟɧɧɵɦ ɩɨɞɬɜɟɪɠɞɟɧɢɟɦ ɪɚɡɧɵɯ ɩɨɬɪɟɛɧɨɫɬɟɣ ɜ 
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ɷɫɫɟɧɰɢɚɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɚɯ ɩɢɳɢ ɧɚ ɪɚɡɧɵɯ ɫɬɚɞɢɹɯ ɪɚɡɜɢɬɢɹ ɤɨɩɟɩɨɞ ɦɨɠɟɬ 

ɫɥɭɠɢɬɶ ɜɵɫɨɤɚɹ ɜɚɪɢɚɛɟɥɶɧɨɫɬɶ ɚɦɢɧɨɤɢɫɥɨɬɧɨɝɨ ɫɨɫɬɚɜɚ C. aquaedulcis ɜ ɬɟɱɟɧɢɟ 

ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ [157]. ȼɵɠɢɜɚɟɦɨɫɬɶ ɤɨɩɟɩɨɞ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɢɯ ɪɚɡɜɢɬɢɹ 

ɩɪɢ ɩɢɬɚɧɢɢ ɦɨɧɨɤɭɥɶɬɭɪɨɣ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ ɦɨɝɭɬ ɫɥɭɠɢɬɶ ɩɨɤɚɡɚɬɟɥɹɦɢ 

ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɝɨ ɢ ɪɚɡɦɟɪɧɨɝɨ ɫɨɨɬɜɟɬɫɬɜɢɹ ɩɢɳɟɜɵɯ ɤɨɪɦɨɜ, ɚ ɬɚɤɠɟ 

ɛɢɨɯɢɦɢɱɟɫɤɨɣ ɚɞɟɤɜɚɬɧɨɫɬɢ ɤɨɪɦɨɜɨɝɨ ɨɛɴɟɤɬɚ ɩɢɳɟɜɵɦ ɩɨɬɪɟɛɧɨɫɬɹɦ ɤɨɩɟɩɨɞ. 

Ɇɢɤɪɨɜɨɞɨɪɨɫɥɢ Dinophyceae ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ 

ɜɵɫɨɤɨɧɟɧɚɫɵɳɟɧɧɵɯ ɠɢɪɧɵɯ ɤɢɫɥɨɬ (ȼɇɀɄ) ɫ ɩɪɟɨɛɥɚɞɚɧɢɟɦ ɞɨɤɨɡɚɝɟɤɫɚɟɧɨɜɨɣ 

(ȾȽɄ) ɧɚɞ ɷɣɤɨɡɚɩɟɧɬɚɟɧɨɜɨɣ (ɗɉɄ) [206], ɚ Prymnesiophyceae – ɩɨɜɵɲɟɧɧɵɦ 

ɫɨɞɟɪɠɚɧɢɟɦ ȾȽɄ ɫ ɧɢɡɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɗɉɄ [173]. ɇɚɩɪɨɬɢɜ, ɫɨɫɬɚɜ 

ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ Bacillariophyceae ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɩɨɜɵɲɟɧɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ 

ɗɉɄ ɢ ɧɢɡɤɢɦ – ȾȽɄ, ɚ ɦɢɤɪɨɜɨɞɨɪɨɫɥɢ ɤɥɚɫɫɨɜ Chlorophyceae ɢ Trebouxiophyceae 

ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɩɨɥɧɵɦ ɨɬɫɭɬɫɬɜɢɟɦ ɜ ɢɯ ɫɨɫɬɚɜɟ ȾȽɄ ɢ ɨɱɟɧɶ ɧɢɡɤɢɦ 

ɫɨɞɟɪɠɚɧɢɟɦ ɗɉɄ Д206]. ɂɦɟɧɧɨ ɫɨɞɟɪɠɚɧɢɟ ɢ ɫɨɨɬɧɨɲɟɧɢɟ ɷɬɢɯ ɞɜɭɯ 

ɧɟɧɚɫɵɳɟɧɧɵɯ ɠɢɪɧɵɯ ɤɢɫɥɨɬ ɜ ɫɨɫɬɚɜɟ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ, ɩɪɟɞɩɨɥɨɠɢɬɟɥɶɧɨ, ɢ 

ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɮɚɤɬɨɪɨɜ, ɨɤɚɡɵɜɚɸɳɢɯ ɜɥɢɹɧɢɟ ɧɚ ɞɥɢɬɟɥɶɧɨɫɬɶ 

ɪɚɡɜɢɬɢɹ ɢ ɜɵɠɢɜɚɟɦɨɫɬɶ ɤɚɥɹɧɨɢɞɧɵɯ ɤɨɩɟɩɨɞ Д67]. ɉɨɥɭɱɟɧɧɵɟ ɧɚɦɢ ɞɚɧɧɵɟ 

ɩɨɡɜɨɥɹɸɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɜɵɠɢɜɚɟɦɨɫɬɶ ɢ ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɤɨɩɟɩɨɞ 

ɡɚɜɢɫɢɬ ɧɟ ɬɨɥɶɤɨ ɨɬ ɫɨɨɬɧɨɲɟɧɢɹ ɪɚɡɦɟɪɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ ɢ 

ɤɨɩɟɩɨɞ, ɧɨ ɢ ɨɬ ɜɢɞɚ ɜɨɞɨɪɨɫɥɟɣ ɢ ɜɢɞɚ ɤɨɩɟɩɨɞ.  

Ɋɚɡɥɢɱɢɹ ɜ ɫɨɨɬɧɨɲɟɧɢɢ ɩɨɥɨɜ ɤɨɩɟɩɨɞ ɩɪɢ ɩɢɬɚɧɢɢ ɪɚɡɧɵɦɢ 

ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ ɬɪɟɛɭɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. ȼɟɪɨɹɬɧɨ, 

ɛɢɨɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɩɢɳɢ ɦɨɠɟɬ ɨɤɚɡɵɜɚɬɶ ɜɥɢɹɧɢɟ ɬɚɤɠɟ ɢ ɧɚ ɞɢɮɮɟɪɟɧɰɢɚɰɢɸ 

ɩɨɥɚ ɪɚɡɜɢɜɚɸɳɢɯɫɹ ɤɨɩɟɩɨɞ, ɤɚɤ ɷɬɨ ɨɩɪɟɞɟɥɟɧɨ ɞɥɹ ɞɪɭɝɢɯ ɝɢɞɪɨɛɢɨɧɬɨɜ Д207]. 

ɂɡɜɟɫɬɧɨ, ɱɬɨ ɧɚ ɱɢɫɥɟɧɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɩɨɥɨɜ ɜɡɪɨɫɥɵɯ Calanus spp. ɜɥɢɹɟɬ 

ɤɨɧɰɟɧɬɪɚɰɢɹ ɢ ɤɚɱɟɫɬɜɨ ɩɢɳɢ, ɢ ɭɜɟɥɢɱɟɧɢɟ ɞɨɥɢ ɫɚɦɨɤ ɧɚɛɥɸɞɚɸɬ ɫ ɭɜɟɥɢɱɟɧɢɟɦ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɢɳɢ ɜ ɫɪɟɞɟ, ɜ ɤɨɬɨɪɨɣ ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɜɢɬɢɟ ɤɨɩɟɩɨɞ [189]. 

ɋɨɝɥɚɫɧɨ ɝɢɩɨɬɟɡɟ «cheaper-sex» [178], ɪɚɫɫɦɨɬɪɟɧɧɨɣ ɜ ɩɪɟɞɵɞɭɳɟɦ ɪɚɡɞɟɥɟ, ɡɞɟɫɶ 

ɨɧɚ ɫɩɪɚɜɟɞɥɢɜɚ ɬɨɥɶɤɨ ɞɥɹ C. aquaedulcis, ɤɨɝɞɚ ɫɦɟɳɟɧɢɟ ɫɨɨɬɧɨɲɟɧɢɹ ɩɨɥɨɜ ɜ 

ɫɬɨɪɨɧɭ ɫɚɦɨɤ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɪɚɧɧɟɟ ɧɚɦɢ ɜɵɹɜɥɟɧɧɵɯ ɨɩɬɢɦɚɥɶɧɵɯ ɬɪɨɮɢɱɟɫɤɢɯ 
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ɭɫɥɨɜɢɹɯ – ɩɪɢ ɩɢɬɚɧɢɢ I. galbana ɢ P. cordatum; ɞɥɹ A. salinus ɷɬɭ ɝɢɩɨɬɟɡɭ ɜ 

ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɩɪɢɦɟɧɹɬɶ ɧɟ ɤɨɪɪɟɤɬɧɨ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɧɨɤɭɥɶɬɭɪɵ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ P. cordatum ɢ I. galbana (ɢɡ 

ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɜɢɞɨɜ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ) ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ, ɤɚɤ ɨɩɬɢɦɚɥɶɧɵɟ 

ɤɨɪɦɨɜɵɦɢ ɨɛɴɟɤɬɚɦɢ ɞɥɹ ɜɵɠɢɜɚɟɦɨɫɬɢ ɢ ɫɤɨɪɨɫɬɢ ɪɚɡɜɢɬɢɹ ɤɨɩɟɩɨɞ 

C. aquaedulcis ɧɚ ɜɫɟɦ ɩɪɨɬɹɠɟɧɢɢ ɨɧɬɨɝɟɧɟɡɚ. Ɇɨɧɨɤɭɥɶɬɭɪɵ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ 

ɤɥɚɫɫɨɜ Chlorophyceae ɢ Bacillariophyceae, ɩɨ-ɜɢɞɢɦɨɦɭ, ɧɟ ɭɞɨɜɥɟɬɜɨɪɹɸɬ 

ɩɨɥɧɨɫɬɶɸ ɩɨɬɪɟɛɧɨɫɬɟɣ ɩɨ ɧɟɡɚɦɟɧɢɦɵɦ ɤɨɦɩɨɧɟɧɬɚɦ ɩɢɳɢ ɞɥɹ ɪɨɫɬɚ ɢ ɪɚɡɜɢɬɢɹ 

ɨɩɪɟɞɟɥɟɧɧɵɯ ɫɬɚɞɢɣ ɤɨɩɟɩɨɞ C. aquaedulcis ɢ ɩɨɷɬɨɦɭ ɨɤɚɡɵɜɚɸɬɫɹ ɧɟ 

ɩɨɞɯɨɞɹɳɢɦɢ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɩɢɳɟɜɵɯ ɨɛɴɟɤɬɨɜ ɞɥɹ ɢɯ 

ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ. Ⱦɥɹ ɪɨɫɬɚ ɢ ɪɚɡɜɢɬɢɹ A. salinus ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜɫɟ 

ɩɪɟɞɥɨɠɟɧɧɵɟ ɦɨɧɨɤɭɥɶɬɭɪɵ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ, ɨɞɧɚɤɨ ɧɚɢɛɨɥɟɟ 

ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɦɢ ɨɤɚɡɵɜɚɸɬɫɹ ɦɢɤɪɨɜɨɞɨɪɨɫɥɢ ɤɥɚɫɫɨɜ Dinophyceae ɢ 

Prymnesiophyceae. 

 

4.3. Ɋɟɩɪɨɞɭɤɬɢɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɚɦɨɤ Calanipeda aquaedulcis ɢ 

Arctodiaptomus salinus ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɢɬɚɧɢɹ ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ ɪɚɡɧɵɯ 

ɬɚɤɫɨɧɨɦɢɱɟɫɤɢɯ ɝɪɭɩɩ 

 

ɂɡɭɱɟɧɢɟ ɪɟɩɪɨɞɭɤɬɢɜɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɨɩɟɩɨɞ ɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ 

ɭɫɥɨɜɢɹɯ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɨɩɬɢɦɚɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɢ ɬɪɨɮɢɱɟɫɤɢɯ 

ɭɫɥɨɜɢɣ ɢɯ ɜɵɪɚɳɢɜɚɧɢɹ. Ʉ ɧɟɤɨɬɨɪɵɦ ɨɫɧɨɜɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ ɪɟɩɪɨɞɭɤɬɢɜɧɵɯ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɬɧɨɫɹɬ ɬɚɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɤɚɤ ɩɥɨɞɨɜɢɬɨɫɬɶ ɫɚɦɨɤ ɢ ɜɵɠɢɜɚɟɦɨɫɬɶ ɢɯ 

ɩɨɬɨɦɫɬɜɚ (ɜ ɱɚɫɬɧɨɫɬɢ, ɠɢɡɧɟɫɩɨɫɨɛɧɨɫɬɶ ɧɚɭɩɥɢɟɜ ɩɪɢ ɜɵɤɥɟɜɟ) Д52, 56]. 

ɂɡɜɟɫɬɧɨ, ɱɬɨ ɬɪɨɮɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ (ɩɨɦɢɦɨ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɫɨɥɟɧɨɫɬɢ) ɦɨɝɭɬ 

ɡɧɚɱɢɬɟɥɶɧɨ ɜɥɢɹɬɶ ɧɚ ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɫɚɦɨɤ, ɫɧɢɠɚɹ ɢɥɢ ɩɨɜɵɲɚɹ ɢɯ 

ɩɥɨɞɨɜɢɬɨɫɬɶ Д7Ж, ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɩɨɩɭɥɹɰɢɢ ɜ ɰɟɥɨɦ. ɉɪɨɞɭɤɰɢɹ 

ɹɢɰ ɧɚɯɨɞɢɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɜɭɯ ɮɚɤɬɨɪɨɜ: ɪɚɡɦɟɪɚ ɤɥɚɞɤɢ (ɚɛɫɨɥɸɬɧɚɹ 

ɩɥɨɞɨɜɢɬɨɫɬɶ) ɢ ɱɚɫɬɨɬɵ, ɫ ɤɨɬɨɪɨɣ ɩɪɨɢɡɜɨɞɹɬɫɹ ɧɨɜɵɟ ɤɥɚɞɤɢ (ɢɧɬɟɪɜɚɥ ɜɵɦɟɬɚ). 
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ɗɦɛɪɢɨɧɚɥɶɧɨɟ ɪɚɡɜɢɬɢɟ ɤɨɩɟɩɨɞ ɡɚɜɢɫɢɬ ɨɬ ɡɚɩɚɫɧɵɯ ɜɟɳɟɫɬɜ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ 

ɡɚɪɨɞɵɲɟ ɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɩɪɨɰɟɧɬ ɜɵɤɥɟɜɚ ɢɡ ɹɢɰ ɠɢɡɧɟɫɩɨɫɨɛɧɵɯ ɧɚɭɩɥɢɟɜ.  

ɐɟɥɶ ɫɟɪɢɹ ɷɤɫɩɟɪɢɦɟɧɬɨɜ 2.3 ɡɚɤɥɸɱɚɥɚɫɶ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɪɟɩɪɨɞɭɤɬɢɜɧɵɯ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɚɦɨɤ ɤɨɩɟɩɨɞ C. aquaedulcis ɢ A. salinus ɜ ɨɩɬɢɦɚɥɶɧɵɯ 

ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɭɫɥɨɜɢɹɯ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɢɬɚɧɢɹ ad libitum ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ 

ɪɚɡɧɵɯ ɬɚɤɫɨɧɨɦɢɱɟɫɤɢɯ ɝɪɭɩɩ. 

ȼ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɛɵɥɢ ɭɫɬɚɧɨɜɥɟɧɵ ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɫɚɦɨɤ 

ɤɨɩɟɩɨɞ (ɨɛɳɚɹ ɞɥɢɧɚ ɩɪɨɫɨɦɵ ɢ ɚɛɞɨɦɟɧɚ), ɫɪɟɞɧɢɣ ɞɢɚɦɟɬɪ ɹɢɰ, ɫɪɟɞɧɟɟ ɱɢɫɥɨ 

ɹɢɰ, ɩɪɢɯɨɞɹɳɟɟɫɹ ɧɚ 1 ɫɚɦɤɭ (ɚɛɫɨɥɸɬɧɚɹ ɩɥɨɞɨɜɢɬɨɫɬɶ) ɢ ɩɪɨɰɟɧɬ ɜɵɤɥɟɜɚ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɢɬɚɧɢɹ ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ ɪɚɡɧɵɯ ɬɚɤɫɨɧɨɦɢɱɟɫɤɢɯ ɝɪɭɩɩ (ɬɚɛɥ. 

4.2). 

ɍ ɤɨɩɟɩɨɞ C. aquaedulcis ɫɪɟɞɧɢɟ  ɜɟɥɢɱɢɧɵ ɞɥɢɧɵ ɫɚɦɨɤ ɢ ɞɢɚɦɟɬɪɚ ɹɢɰ ɧɟ 

ɡɚɜɢɫɟɥɢ ɨɬ ɜɢɞɚ ɩɢɳɢ, ɚ ɚɛɫɨɥɸɬɧɚɹ ɩɥɨɞɨɜɢɬɨɫɬɶ ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɜɚɪɶɢɪɨɜɚɥɚ ɜ 

ɩɪɟɞɟɥɚɯ ɨɬ 19,8 ± 3,6 (P. cordatum) ɞɨ 24,2 ± 1,8 (I. galbana) ɹɢɰ ɫɚɦɤɭ-1. ɉɪɨɰɟɧɬ 

ɜɵɤɥɟɜɚ ɜɚɪɶɢɪɨɜɚɥ ɨɬ 100 % (P. cordatum, I. galbana и Ph. tricornutum) ɞɨ 51 % 

(Th. weissflogii). 

Ʌɢɬɟɪɚɬɭɪɧɵɟ ɞɚɧɧɵɟ ɨ ɫɪɟɞɧɟɣ ɚɛɫɨɥɸɬɧɨɣ ɩɥɨɞɨɜɢɬɨɫɬɢ C. aquaedulcis (18 

– 20 ɹɢɰ ɫɚɦɤɭ-1) [7Ж ɧɚɯɨɞɹɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɚɧɧɵɦɢ, ɩɨɥɭɱɟɧɧɵɦɢ ɧɚɦɢ, 

ɨɞɧɚɤɨ ɧɚɦɢ ɛɵɥɚ ɜɵɹɜɥɟɧɚ ɜɵɫɨɤɚɹ ɜɚɪɢɚɛɟɥɶɧɨɫɬɶ ɚɛɫɨɥɸɬɧɨɣ ɩɥɨɞɨɜɢɬɨɫɬɢ 

C. aquaedulcis ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ, ɤɨɬɨɪɵɦɢ ɩɢɬɚɥɢɫɶ ɫɚɦɤɢ.  

ɉɪɢ ɩɢɬɚɧɢɢ ɤɨɩɟɩɨɞ ɦɨɧɨɤɭɥɶɬɭɪɚɦɢ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ ɜ ɬɟɱɟɧɢɟ 

ɦɧɨɠɟɫɬɜɟɧɧɵɯ ɝɟɧɟɪɚɰɢɣ ɦɨɝɭɬ ɜɚɪɶɢɪɨɜɚɬɶ ɢɯ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɤɢ. 

ɇɚɦɢ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɞɨɫɬɨɜɟɪɧɵɟ ɪɚɡɥɢɱɢɹ ɫɪɟɞɧɟɣ ɞɥɢɧɵ ɫɚɦɨɤ ɤɨɩɟɩɨɞ 

A. salinus ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɢɬɚɧɢɹ ɪɚɡɧɵɦɢ ɜɢɞɚɦɢ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ, ɤɨɬɨɪɚɹ 

ɜɚɪɶɢɪɨɜɚɥɚ ɨɬ 1,3 ± 0,02 ɦɦ (ɩɪɢ ɩɢɬɚɧɢɢ D. salina) ɞɨ 1,5 ± 0,01 ɦɦ (I. galbana). 

Ɋɚɡɦɟɪɵ ɹɢɰ A. salinus ɬɚɤɠɟ ɢɦɟɥɢ ɞɨɫɬɨɜɟɪɧɵɟ ɪɚɡɥɢɱɢɹ ɩɪɢ ɩɢɬɚɧɢɢ ɪɚɡɧɵɦɢ 

ɦɨɧɨɤɭɥɶɬɭɪɚɦɢ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ. ɋɪɟɞɧɢɣ ɞɢɚɦɟɬɪ ɹɢɰ ɧɚɯɨɞɢɥɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 

92 ± 4 ɞɨ 110 ± 5 ɦɤɦ (ɩɪɢ ɩɢɬɚɧɢɢ Bacillariophyceae, Chlorophyceae, Dinophyceae) ɢ 

ɜɨɡɪɚɫɬɚɥ ɞɨ 134 ± 5 ɦɤɦ ɩɪɢ ɩɢɬɚɧɢɢ I. galbana (Prymnesiophyceae). Ⱦɨɫɬɨɜɟɪɧɵɯ 

ɪɚɡɥɢɱɢɣ ɩɨ ɜɥɢɹɧɢɸ ɜɢɞɚ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ ɧɚ ɚɛɫɨɥɸɬɧɭɸ ɩɥɨɞɨɜɢɬɨɫɬɶ A. salinus 
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ɧɟ ɛɵɥɨ ɜɵɹɜɥɟɧɨ: ɨɧɚ ɜɚɪɶɢɪɨɜɚɥɚ ɨɬ 10,3 ± 1,3 (I. galbana) ɞɨ 12,7 ± 2,3 

(Th. weissflogii) ɢ ɞɨɫɬɢɝɚɥɚ ɦɚɤɫɢɦɭɦɚ 16,4 ± 2,4 ɹɢɰ ɫɚɦɤɭ-1 ɬɨɥɶɤɨ ɩɪɢ ɩɢɬɚɧɢɢ 

P. cordatum.  

 

Ɍɚɛɥицɚ 4.2.  

Ɇɨɪɮɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɚɛɫɨɥɸɬɧɚɹ ɩɥɨɞɨɜɢɬɨɫɬɶ ɢ ɩɪɨɰɟɧɬ 

ɜɵɤɥɟɜɚ ɹɢɰ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɜɨɣ ɞɢɟɬɵ ɭ ɫɚɦɨɤ Calanipeda 

aquaedulcis ɢ Arctodiaptomus salinus  

 

Ɇɢɤɪɨɜɨɞɨɪɨɫɥɢ 

ɋɪɟɞɧɹɹ 

ɞɥɢɧɚ 

ɫɚɦɨɤ, ɦɦ 

ɋɪɟɞɧɢɣ 

ɞɢɚɦɟɬɪ 

ɹɢɰ, ɦɤɦ 

Ⱥɛɫɨɥɸɬɧɚɹ 

ɩɥɨɞɨɜɢɬɨɫɬɶ, 

ɹɢɰ / ɫɚɦɤɭ 

ɉɪɨɰɟɧɬ 

ɜɵɤɥɟɜɚ, % 

C. aquaedulcis 

Isochrysis galbana 

Prorocentrum cordatum  

Dunaliella salina 

Phaeodactylum tricornutum 

Thalassiosira weissflogii 

1,24 ± 0,02 

1,22 ± 0,03 

1,23 ± 0,04 

1,20 ± 0,03 

1,26 ± 0,02 

88 ± 8 

84 ± 8 

89 ± 10 

84 ± 8 

88 ± 5 

24,2 ± 1,8 

19,8 ± 3,6 

19,9 ± 3,9 

20,9 ± 3,2 

19,1 ± 2,2 

100 

100 

78,3 ± 18,6 

100 

51,1 ± 15,2 

A. salinus 

Isochrysis galbana 

Prorocentrum cordatum 

Prorocentrum micans 

Glenodinium foliaceum  

Dunaliella salina 

Thalassiosira weissflogii 

1,52 ± 0,01 

1,38 ± 0,03 

1,44 ± 0,03 

1,33 ± 0,03 

1,27 ± 0,02 

1,36 ± 0,03 

134 ± 5 

92 ± 4 

100 ± 7 

110 ± 5 

101 ± 10 

97 ± 1 

10,3 ± 1,3 

16,4 ± 2,4 

13,8 ± 2,3 

12 ± 1,3 

10,8 ± 0,7 

12,7 ± 2,3 

84,9 ± 7,3 

62,6 ± 10,1 

94,6 ± 3,7 

85,4 ± 4,7 

1,7 ± 2,2 

50,6 ± 8 

 

ɇɚɢɛɨɥɟɟ ɜɵɪɚɠɟɧɧɨɟ ɜɥɢɹɧɢɟ ɬɪɨɮɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ (ɯɟɦɨɬɚɤɫɨɧɨɦɢɱɟɫɤɢɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɜɢɞɨɦ ɢ ɤɥɚɫɫɨɦ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ, ɤɨɬɨɪɵɦɢ ɩɢɬɚɥɢɫɶ 

ɫɚɦɤɢ ɤɨɩɟɩɨɞ) ɨɤɚɡɵɜɚɥɢ ɧɚ ɷɦɛɪɢɨɧɚɥɶɧɨɟ ɪɚɡɜɢɬɢɟ ɤɨɩɟɩɨɞ A. salinus, ɧɨɪɦɭ 

ɤɨɬɨɪɨɝɨ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɩɪɨɰɟɧɬ ɜɵɤɥɟɜɚ ɢɡ ɹɢɰ ɠɢɡɧɟɫɩɨɫɨɛɧɵɯ ɧɚɭɩɥɢɟɜ. (ɇɚ ɪɢɫ. 

4.5 ɢɡɨɛɪɚɠɟɧ ɠɢɡɧɟɫɩɨɫɨɛɧɵɣ ɩɨɞɜɢɠɧɵɣ ɧɚɭɩɥɢɭɫ A. salinus ɡɚ ɧɟɫɤɨɥɶɤɨ ɫɟɤɭɧɞ 

ɞɨ ɜɵɤɥɟɜɚ).  
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Ɋɢɫ. 4.5. ɋɭɛɢɬɚɧɧɨɟ ɹɣɰɨ Arctodiaptomus salinus ɫ ɩɨɞɜɢɠɧɵɦ ɷɦɛɪɢɨɧɨɦ ɩɟɪɟɞ 

ɜɵɤɥɟɜɨɦ ɧɚɭɩɥɢɹ N1 (ɮɨɬɨ ɚɜɬɨɪɚ) 

 

ɉɪɨɰɟɧɬ ɜɵɤɥɟɜɚ ɠɢɡɧɟɫɩɨɫɨɛɧɵɯ ɧɚɭɩɥɢɟɜ ɢɡ ɹɢɰ ɞɨɫɬɨɜɟɪɧɨ ɜɨɡɪɚɫɬɚɥ ɨɬ 

1,7 ± 0,22 % ɩɪɢ ɩɢɬɚɧɢɢ ɫɚɦɨɤ A. salinus ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ  D. salina, ɞɨ 50,6 ± 8 % 

ɩɪɢ ɢɯ ɩɢɬɚɧɢɢ Th.weisflogii. ɉɪɢ ɩɢɬɚɧɢɢ Prymnesipohyceae ɢ Dinophyceae ɩɪɨɰɟɧɬ 

ɜɵɤɥɟɜɚ ɧɚɭɩɥɢɟɜ ɜɚɪɶɢɪɨɜɚɥ (ɧɟɞɨɫɬɨɜɟɪɧɨ) ɨɬ 62,6 ± 10,1 % ɞɨ 94,6 ± 3,7 %, 

ɞɨɫɬɢɝɚɹ ɫɜɨɟɝɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɩɪɢ ɩɢɬɚɧɢɢ P.  micans. 

ɇɚɦɢ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɛɨɥɟɟ ɜɵɫɨɤɢɟ ɡɧɚɱɟɧɢɹ ɚɛɫɨɥɸɬɧɨɣ ɩɥɨɞɨɜɢɬɨɫɬɢ (10,3 

– 16,4 ɹɢɰ ɫɚɦɤɭ-1ɩɪɢ 21 °ɋ) ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɥɢɬɟɪɚɬɭɪɧɵɦɢ ɞɚɧɧɵɦɢ ɨ ɫɪɟɞɧɟɣ 

ɚɛɫɨɥɸɬɧɨɣ ɩɥɨɞɨɜɢɬɨɫɬɢ A. salinus (3,97 – 7,88 ɹɢɰ ɫɚɦɤɭ-1ɩɪɢ ɧɢɡɤɨɦ ɢ ɜɵɫɨɤɨɦ 

ɭɪɨɜɧɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɢɳɢ ɩɪɢ 20 °ɋ) [132]. ɉɨ-ɜɢɞɢɦɨɦɭ, ɪɚɡɥɢɱɢɹ ɧɚɲɢɯ ɢ 
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ɥɢɬɟɪɚɬɭɪɧɵɯ ɞɚɧɧɵɯ ɩɨ ɚɛɫɨɥɸɬɧɨɣ ɩɥɨɞɨɜɢɬɨɫɬɢ A. salinus ɦɨɝɭɬ ɛɵɬɶ ɫɜɹɡɚɧɵ ɫ 

ɪɚɡɥɢɱɧɵɦɢ ɬɪɨɮɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ, ɜ ɱɚɫɬɧɨɫɬɢ ɫ ɧɟɚɞɟɤɜɚɬɧɵɦɢ ɩɨɬɪɟɛɧɨɫɬɹɦ 

ɤɨɩɟɩɨɞ ɯɟɦɨɬɜɤɫɨɧɨɦɢɱɟɫɤɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ, ɤɨɬɨɪɵɦɢ 

ɩɢɬɚɥɢɫɶ ɫɚɦɤɢ A. salinus [132].  

Ɉɛɳɢɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɢ ɪɚɡɥɢɱɢɹ ɭɫɩɟɲɧɨɝɨ ɷɦɛɪɢɨɧɚɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ ɹɢɰ 

ɤɨɩɟɩɨɞ C. aquaedulcis ɢ A. salinus ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɢɬɚɧɢɹ ɫɚɦɨɤ, ɩɪɨɞɭɰɢɪɭɸɳɢɯ 

ɹɣɰɚ, ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ ɪɚɡɧɵɯ ɬɚɤɫɨɧɨɦɢɱɟɫɤɢɯ ɝɪɭɩɩ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ (ɪɢɫ. 4.6).  

ɉɪɨɞɭɰɢɪɨɜɚɧɢɟ ɠɢɡɧɟɫɩɨɫɨɛɧɵɯ ɹɢɰ ɤɨɩɟɩɨɞ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɡɚɜɢɫɢɬ ɨɬ 

ɜɢɞɚ ɩɢɳɢ [154, 200]. ɉɪɢ ɩɢɬɚɧɢɢ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɞɢɚɬɨɦɨɜɵɦɢ 

ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ ɭ ɦɧɨɝɢɯ ɤɚɥɹɧɨɢɞɧɵɯ ɤɨɩɟɩɨɞ ɞɚɠɟ ɩɪɢ ɜɵɫɨɤɨɣ ɩɪɨɞɭɤɰɢɢ 

ɹɢɰ, ɡɧɚɱɢɦɨ ɫɧɢɠɚɟɬɫɹ ɞɨɥɹ ɜɵɤɥɟɜɚ ɠɢɡɧɟɫɩɨɫɨɛɧɵɯ ɧɚɭɩɥɢɟɜ. ɇɚɩɪɢɦɟɪ, ɩɪɢ 

ɩɢɬɚɧɢɢ ɫɚɦɨɤ Ph. tricornutum ɭ Temora stylifera ɧɚɛɥɸɞɚɸɬ ɧɢɡɤɨɟ ɤɚɱɟɫɬɜɨ ɹɢɰ ɫ 

ɧɢɡɤɢɦ ɩɪɨɰɟɧɬɨɦ ɜɵɤɥɟɜɚ – 20 % ɨɬ ɜɫɟɯ ɩɪɨɞɭɰɢɪɭɟɦɵɯ ɹɢɰ Д98, 128Ж, ɚ ɬɚɤɠɟ 

ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɚɧɨɦɚɥɢɢ ɪɚɡɜɢɬɢɹ ɹɢɰ C. helgolandicus [172]. ȼɵɹɜɥɟɧ ɭɝɧɟɬɚɸɳɢɣ 

ɷɮɮɟɤɬ ɩɪɢ ɩɢɬɚɧɢɢ ɞɢɚɬɨɦɨɜɵɦɢ ɜɨɞɨɪɨɫɥɹɦɢ (Th. weissflogii) ɧɚ ɷɦɛɪɢɨɧɚɥɶɧɨɟ 

ɪɚɡɜɢɬɢɟ C. helgolandicus ɢ C. finmarchicus [169]. ɉɪɢ ɩɢɬɚɧɢɢ ɢɦɢ ɫɚɦɤɢ 

ɨɬɤɥɚɞɵɜɚɸɬ ɚɧɨɦɚɥɶɧɵɟ ɹɢɰɚ, ɢɡ ɤɨɬɨɪɵɯ ɩɪɢ ɜɵɤɥɟɜɟ ɩɨɹɜɥɹɸɬɫɹ 

ɞɟɮɨɪɦɢɪɨɜɚɧɧɵɟ ɧɚɭɩɥɢɭɫɵ ɢɥɢ, ɩɪɢ ɛɨɥɟɟ ɞɥɢɬɟɥɶɧɨɦ ɩɢɬɚɧɢɢ ɷɬɢɦɢ ɠɟ 

ɜɨɞɨɪɨɫɥɹɦɢ, ɷɦɛɪɢɨɧɚɥɶɧɨɟ ɪɚɡɜɢɬɢɟ ɨɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɛɨɥɟɟ ɪɚɧɧɢɯ ɫɬɚɞɢɹɯ.  

ɇɚɩɪɨɬɢɜ, ɩɪɢ ɩɢɬɚɧɢɢ ɞɢɧɨɮɥɚɝɟɥɹɬɚɦɢ P. minimum ɦɧɨɝɢɟ ɜɢɞɵ ɤɨɩɟɩɨɞ 

ɩɪɨɞɭɰɢɪɭɸɬ ɧɨɪɦɚɥɶɧɵɟ ɹɣɰɚ, ɢɡ ɤɨɬɨɪɵɯ ɡɚɬɟɦ ɜɵɥɭɩɥɹɸɬɫɹ ɡɞɨɪɨɜɵɟ 

ɧɚɭɩɥɢɭɫɵ [67]. ɉɨɫɥɟ ɫɦɟɧɵ ɩɢɬɚɧɢɹ ɫɚɦɨɤ ɤɨɩɟɩɨɞ ɫ ɞɢɚɬɨɦɨɜɵɯ ɧɚ ɩɢɬɚɧɢɟ 

ɞɢɧɨɮɥɚɝɟɥɥɹɬɚɦɢ, ɨɬɦɟɱɟɧɨ ɢɫɱɟɡɧɨɜɟɧɢɟ ɭɝɧɟɬɚɸɳɟɝɨ ɷɮɮɟɤɬɚ ɞɢɚɬɨɦɨɜɵɯ 

ɜɨɞɨɪɨɫɥɟɣ Д188]. ɉɪɢ ɩɢɬɚɧɢɢ ɬɨɥɶɤɨ ɞɢɧɨɮɢɬɨɜɵɦɢ ɜɨɞɨɪɨɫɥɹɦɢ ɢɥɢ ɬɨɥɶɤɨ 

I. galbana ɫɚɦɤɢ C. helgolandicus ɩɪɨɞɭɰɢɪɭɸɬ ɤɚɱɟɫɬɜɟɧɧɵɟ ɹɣɰɚ, ɩɪɢ ɪɚɡɜɢɬɢɢ 

ɤɨɬɨɪɵɯ ɜɵɤɥɟɜɵɜɚɸɬɫɹ ɠɢɡɧɟɫɩɨɫɨɛɧɵɟ ɧɚɭɩɥɢɢ Д169, 190].  
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Ɋɢɫ. 4.6. ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɞɢɚɝɪɚɦɦɵ ɞɨɥɢ ɜɵɤɥɟɜɚ ɠɢɡɧɟɫɩɨɫɨɛɧɵɯ ɧɚɭɩɥɢɟɜ ɨɬ 

ɨɛɳɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɹɢɰ (ɜɵɤɥɟɜ, %) ɭ ɫɚɦɨɤ ɤɨɩɟɩɨɞ Calanipeda aquaedulcis (I) ɢ 

Arctodiaptomus salinus (II) ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɢɬɚɧɢɹ ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ: Isochrysis 

galbana, Thalassiosira weisflogii, Prorocentrum cordatum ɢ Dunaliella salina 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɯɟɦɨɬɚɤɫɨɧɨɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ 

ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ, ɤɨɬɨɪɵɦɢ ɩɢɬɚɸɬɫɹ ɫɚɦɤɢ ɤɨɩɟɩɨɞ, ɛɟɡɭɫɥɨɜɧɨ, ɨɤɚɡɵɜɚɟɬ 

ɜɥɢɹɧɢɟ ɧɚ ɢɯ ɪɟɩɪɨɞɭɤɬɢɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɢ, ɨɫɨɛɟɧɧɨ, ɧɚ ɠɢɡɧɟɫɩɨɫɨɛɧɨɫɬɶ 
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ɧɚɭɩɥɢɭɫɨɜ ɤɨɩɟɩɨɞ ɨɛɨɢɯ ɜɢɞɨɜ ɩɪɢ ɜɵɤɥɟɜɟ. ȼ ɧɚɲɢɯ ɷɤɫɩɟɪɢɦɟɧɬɚɯ 

ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɪɨɰɟɧɬ ɜɵɤɥɟɜɚ (100 ɢ 85 %, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ) ɧɚɭɩɥɢɭɫɨɜ 

ɧɚɛɥɸɞɚɥɢ ɩɪɢ ɩɢɬɚɧɢɢ I. galbana ɫɚɦɨɤ ɤɨɩɟɩɨɞ ɤɚɤ C. aquaedulcis, ɬɚɤ ɢ A. salinus, 

ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɛɨɥɟɟ ɧɢɡɤɢɣ ɨɞɢɧɚɤɨɜɵɣ ɩɪɨɰɟɧɬ ɜɵɤɥɟɜɚ ɧɚɭɩɥɢɟɜ (ɨɤɨɥɨ 50 %) 

ɛɵɥ ɨɬɦɟɱɟɧ ɩɪɢ ɩɢɬɚɧɢɢ ɫɚɦɨɤ ɨɛɨɢɯ ɜɢɞɨɜ Th. weissflogii. Ɉɞɧɚɤɨ ɛɵɥɢ 

ɨɛɧɚɪɭɠɟɧɵ ɧɟɤɨɬɨɪɵɟ ɪɚɡɥɢɱɢɹ ɜɥɢɹɧɢɹ ɜɢɞɚ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ ɧɚ ɜɵɠɢɜɚɟɦɨɫɬɶ 

ɧɚɭɩɥɢɟɜ ɩɪɢ ɜɵɤɥɟɜɟ. Ɍɚɤ, ɦɢɧɢɦɚɥɶɧɵɣ ɩɪɨɰɟɧɬ ɜɵɤɥɟɜɚ ɧɚɭɩɥɢɭɫɨɜ A. salinus 

ɛɵɥ ɩɨɥɭɱɟɧ ɩɪɢ ɩɢɬɚɧɢɢ D. salina, ɚ C. aquaedulcis – ɩɪɢ ɩɢɬɚɧɢɢ Th. weissflogii. 

ɉɪɢ ɩɢɬɚɧɢɢ ɫɚɦɨɤ ɞɢɧɨɮɥɚɝɟɥɥɹɬɚɦɢ P. cordatum ɩɪɨɰɟɧɬ ɜɵɤɥɟɜɚ ɧɚɭɩɥɢɭɫɨɜ 

C. aquaedulcis ɞɨɫɬɢɝɚɥ 100 %, ɬɨɝɞɚ ɤɚɤ ɩɪɨɰɟɧɬ ɜɵɤɥɟɜɚ ɧɚɭɩɥɢɭɫɨɜ A. salinus 

ɫɨɫɬɚɜɥɹɥ 62,6 %. ɉɪɢ ɩɢɬɚɧɢɢ D. salina ɩɪɨɰɟɧɬ ɜɵɤɥɟɜɚ ɧɚɭɩɥɢɭɫɨɜ ɢɡ ɹɢɰ 

A. salinus ɫɨɫɬɚɜɢɥ 1,7 %, ɚ ɩɪɨɰɟɧɬ ɜɵɤɥɟɜɚ ɧɚɭɩɥɢɭɫɨɜ C. aquaedulcis ɞɨɫɬɢɝɚɥ 

78,3 %.  

ɂɡɜɟɫɬɧɨ, ɱɬɨ ɨɫɧɨɜɧɵɦɢ ɡɚɩɚɫɧɵɦɢ ɜɟɳɟɫɬɜɚɦɢ A. salinus ɢɡ ɟɫɬɟɫɬɜɟɧɧɵɯ 

ɦɟɫɬ ɨɛɢɬɚɧɢɹ ɹɜɥɹɸɬɫɹ ɬɪɢɚɰɢɥɝɥɢɰɟɪɢɞɵ, ɜ ɤɨɬɨɪɵɯ ɞɨɦɢɧɢɪɭɸɬ ɠɢɪɧɵɟ 

ɤɢɫɥɨɬɵ 18:3n3, 20:5n3 ɢ 22:6n3 ɩɪɢ ɜɚɪɶɢɪɭɸɳɟɦ ɫɨɨɬɧɨɲɟɧɢɢ ȾȽɄ ɢ ɗɉɄ (ɨɬ 3,0 

/ 0,3 ɞɨ 12,4 / 17,8) [191]. ɋɱɢɬɚɟɬɫɹ, ɱɬɨ ɤɚɥɹɧɨɢɞɧɵɟ ɤɨɩɟɩɨɞɵ ɢɦɟɸɬ 

ɨɝɪɚɧɢɱɟɧɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɤ ɫɢɧɬɟɡɭ ɜɵɫɨɤɨɧɟɧɚɫɵɳɟɧɧɵɯ ɠɢɪɧɵɯ ɤɢɫɥɨɬ, ɬɚɤɢɯ 

ɤɚɤ ȾȽɄ ɢ ɗɉɄ, ɢ ɜɚɪɢɚɛɟɥɶɧɨɫɬɶ ɢɯ ɠɢɪɧɨɤɢɫɥɨɬɧɨɝɨ ɫɨɫɬɚɜɚ, ɩɨ-ɜɢɞɢɦɨɦɭ, 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɚɪɢɚɰɢɹɦɢ ɜ ɢɯ ɩɢɬɚɧɢɢ ɪɚɡɧɵɦɢ ɝɪɭɩɩɚɦɢ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ, 

ɞɢɧɨɮɢɬɨɜɵɯ, ɞɢɚɬɨɦɨɜɵɯ, ɤɪɢɩɬɨɮɢɬɨɜɵɯ, ɞɨɦɢɧɢɪɭɸɳɢɯ ɜ ɪɚɡɧɨɟ ɜɪɟɦɹ ɜ 

ɮɢɬɨɩɥɚɧɤɬɨɧɟ. ɂɦɟɧɧɨ ɫɨɞɟɪɠɚɧɢɟ ɢ ɫɨɨɬɧɨɲɟɧɢɟ ɷɬɢɯ ɞɜɭɯ ɧɟɧɚɫɵɳɟɧɧɵɯ 

ɠɢɪɧɵɯ ɤɢɫɥɨɬ ɜ ɫɨɫɬɚɜɟ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ, ɩɪɟɞɩɨɥɨɠɢɬɟɥɶɧɨ, ɢ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ 

ɨɫɧɨɜɧɵɯ ɮɚɤɬɨɪɨɜ, ɨɤɚɡɵɜɚɸɳɢɯ ɜɥɢɹɧɢɟ ɧɚ ɪɟɩɪɨɞɭɤɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɤɚɥɹɧɨɢɞɧɵɯ ɤɨɩɟɩɨɞ Д67].  

ɉɨɦɢɦɨ ɠɢɪɧɨɤɢɫɥɨɬɧɨɝɨ ɫɨɫɬɚɜɚ, ɧɚ ɩɪɨɰɟɧɬ ɜɵɤɥɟɜɚ ɹɢɰ 

(ɠɢɡɧɟɫɩɨɫɨɛɧɨɫɬɶ ɧɚɭɩɥɢɟɜ ɧɚ ɜɵɤɥɟɜɟ) ɜɟɪɨɹɬɧɨ, ɜɥɢɹɟɬ ɢɡɦɟɧɟɧɢɟ 

ɚɦɢɧɨɤɢɫɥɨɬɧɨɝɨ ɫɨɫɬɚɜɚ ɷɦɛɪɢɨɧɨɜ ɤɨɩɟɩɨɞ.  Ʉɚɤ ɢɡɜɟɫɬɧɨ ɧɚ ɩɪɢɦɟɪɟ Calanus 

helgolandicus, ɚɦɢɧɨɤɢɫɥɨɬɧɵɣ ɫɨɫɬɚɜ ɹɢɰ ɤɨɩɟɩɨɞ ɬɚɤɠɟ ɦɨɠɟɬ ɡɧɚɱɢɬɟɥɶɧɨ 

ɢɡɦɟɧɹɬɶɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɦɢɤɪɨɜɨɞɨɪɨɫɥɢ, ɤɨɬɨɪɵɦɢ ɩɢɬɚɸɬɫɹ ɫɚɦɤɢ, 
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ɩɪɨɢɡɜɨɞɹɳɢɟ ɹɣɰɚ [154]. Ɍɚɤɠɟ ɤɚɤ ɩɢɬɚɧɢɟ ɫɚɦɨɤ A. salinus ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ 

D. salina ɜ ɧɚɲɢɯ ɷɤɫɩɟɪɢɦɟɧɬɚɯ, ɩɢɬɚɧɢɟ ɫɚɦɨɤ C. helgolandicus ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ 

ɛɥɢɡɤɨɪɨɞɫɬɜɟɧɧɨɝɨ ɜɢɞɚ Dunaliella tertiolecta ɩɪɢɜɨɞɢɥɨ ɤ ɫɧɢɠɟɧɢɸ ɜɵɤɥɟɜɚ ɹɢɰ, 

ɫɨɩɪɨɜɨɠɞɚɜɲɟɝɨɫɹ ɚɧɨɦɚɥɶɧɵɦ ɩɨɜɵɲɟɧɢɟɦ ɚɦɢɧɨɤɢɫɥɨɬɵ ɨɪɧɢɬɢɧɚ ɜ ɫɨɫɬɚɜɟ 

ɷɦɛɪɢɨɧɨɜ [154], ɚ ɩɪɢ ɞɥɢɬɟɥɶɧɨɦ ɩɢɬɚɧɢɢ ɷɬɨɣ ɦɢɤɪɨɜɨɞɨɪɨɫɥɶɸ ɤ ɧɟɨɛɪɚɬɢɦɨɣ 

ɚɬɪɟɡɢɢ ɝɨɧɚɞ ɫɚɦɨɤ.  

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɬɚɤɫɨɧɨɦɢɱɟɫɤɢɣ ɫɬɚɬɭɫ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, 

ɯɟɦɨɬɚɤɫɨɧɨɦɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ, ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ ɞɢɟɬɵ, 

ɛɟɡɭɫɥɨɜɧɨ, ɜɥɢɹɸɬ ɧɚ ɪɟɩɪɨɞɭɤɬɢɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɚɦɨɤ ɤɚɥɹɧɨɢɞɧɵɯ ɤɨɩɟɩɨɞ 

C. aquaedulcis ɢ A. salinus. ɉɢɬɚɧɢɟ ɫɚɦɨɤ ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ Prymnesiophyceae ɢ 

Dinophyceae ɨɛɭɫɥɨɜɥɢɜɚɟɬ ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɪɨɰɟɧɬ ɜɵɤɥɟɜɚ ɧɚɭɩɥɢɭɫɨɜ ɨɛɨɢɯ 

ɜɢɞɨɜ ɤɨɩɟɩɨɞ. Ɋɚɡɥɢɱɢɹ ɜɥɢɹɧɢɹ ɜɢɞɨɫɩɟɰɢɮɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ ɧɚ 

ɞɨɥɸ ɜɵɤɥɟɜɚ ɧɚɭɩɥɢɟɜ ɪɚɡɧɵɯ ɜɢɞɨɜ ɤɨɩɟɩɨɞ ɬɪɟɛɭɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɢɡɭɱɟɧɢɹ. 

 

4.4. ɉɥɨɞɨɜɢɬɨɫɬɶ ɤɨɩɟɩɨɞ Calanipeda aquaedulcis ɢ Arctodiaptomus salinus  

 

Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ ɢɡɭɱɟɧɢɹ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɫɩɨɫɨɛɧɨɫɬɶ 

ɨɪɝɚɧɢɡɦɚ ɜɨɫɩɪɨɢɡɜɨɞɢɬɶ ɩɨɬɨɦɫɬɜɨ. ɋɤɨɪɨɫɬɶ ɪɚɡɦɧɨɠɟɧɢɹ ɤɨɩɟɩɨɞ ɦɨɠɧɨ 

ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɩɨ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ, ɤɚɤ ɜɟɥɢɱɢɧɚ ɤɥɚɞɤɢ (ɚɛɫɨɥɸɬɧɚɹ 

ɩɥɨɞɨɜɢɬɨɫɬɶ, ɱɢɫɥɨ ɹɢɰ ɡɚ ɨɞɢɧ ɜɵɦɟɬ), ɢɧɬɟɪɜɚɥɵ ɜɵɦɟɬɚ, ɩɥɨɞɨɜɢɬɨɫɬɶ (ɱɢɫɥɨ 

ɹɢɰ, ɜɵɦɟɬɚɧɧɨɟ ɫɚɦɤɨɣ ɡɚ ɫɭɬɤɢ) ɢ ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɟɩɪɨɞɭɤɬɢɜɧɨɣ ɚɤɬɢɜɧɨɫɬɢ 

ɫɚɦɤɢ, ɚ ɬɚɤɠɟ ɱɢɫɥɨ ɪɚɡɦɧɨɠɚɸɳɢɯɫɹ ɫɚɦɨɤ ɜ ɩɨɩɭɥɹɰɢɢ. 

ɂɡɭɱɟɧɢɟ ɪɟɩɪɨɞɭɤɬɢɜɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɨɩɟɩɨɞ ɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ 

ɭɫɥɨɜɢɹɯ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɨɩɬɢɦɚɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɢ ɬɪɨɮɢɱɟɫɤɢɯ 

ɭɫɥɨɜɢɣ ɢɯ ɜɵɪɚɳɢɜɚɧɢɹ. ɂɡɜɟɫɬɧɨ, ɱɬɨ ɬɪɨɮɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɚ 

ɹɜɥɹɸɬɫɹ ɨɞɧɢɦɢ ɢɡ ɝɥɚɜɧɵɯ ɮɚɤɬɨɪɨɜ, ɜɥɢɹɸɳɢɯ ɧɚ ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ 

ɫɚɦɨɤ, ɫɧɢɠɚɹ ɢɥɢ ɩɨɜɵɲɚɹ ɢɯ ɩɥɨɞɨɜɢɬɨɫɬɶ Д7, 52, 56Ж. Ɍɪɨɮɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ, ɜ 

ɤɨɬɨɪɵɯ ɧɚɯɨɞɹɬɫɹ ɤɨɩɟɩɨɞɵ, ɦɨɝɭɬ ɨɤɚɡɵɜɚɬɶ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ 

ɩɥɨɞɨɜɢɬɨɫɬɶ ɤɨɩɟɩɨɞ Д140Ж. ɉɪɨɞɭɤɰɢɹ ɹɢɰ ɫɚɦɨɤ ɤɨɩɟɩɨɞ ɡɚɜɢɫɢɬ ɤɚɤ ɨɬ 
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ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɢɳɢ, ɬɚɤ ɢ ɨɬ ɜɢɞɚ ɩɢɳɢ Д139, 154]. ɇɨ ɧɟɦɚɥɨɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚ 

ɩɥɨɞɨɜɢɬɨɫɬɶ ɫɚɦɨɤ ɨɤɚɡɵɜɚɟɬ ɩɥɨɬɧɨɫɬɶ ɨɫɨɛɟɣ ɜ ɤɭɥɶɬɭɪɟ Д21].  

Ɇɟɬɨɞɵ ɢɡɦɟɪɟɧɢɹ ɩɪɨɞɭɤɰɢɢ ɹɢɰ ɫɚɦɨɤ ɨɫɧɨɜɵɜɚɸɬɫɹ ɧɚ ɢɡɦɟɪɟɧɢɢ ɬɪɟɯ 

ɩɚɪɚɦɟɬɪɨɜ: ɩɥɨɞɨɜɢɬɨɫɬɢ, ɛɢɨɦɚɫɫɵ ɫɚɦɨɤ ɢ ɭɫɩɟɲɧɨɝɨ ɩɪɨɰɟɧɬɚ ɜɵɤɥɟɜɚ Д192].  

 

4.4.1. ɋɪɟɞɧɹɹ ɩɥɨɞɨɜɢɬɨɫɬɶ ɫɚɦɨɤ Calanipeda aquaedulcis ɢ Arctodiaptomus 

salinus ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ 

 

ɐɟɥɶ ɫɟɪɢɢ ɷɤɫɩɟɪɢɦɟɧɬɨɜ 3.1 ɡɚɤɥɸɱɚɥɚɫɶ ɜ ɫɪɚɜɧɟɧɢɢ ɪɟɩɪɨɞɭɤɬɢɜɧɵɯ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɚɦɨɤ ɤɨɩɟɩɨɞ C. aquaedulcis ɢ A. salinus ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɩɨɥɧɨɝɨ 

ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɜ ɨɩɬɢɦɚɥɶɧɵɯ ɩɢɳɟɜɵɯ ɭɫɥɨɜɢɹɯ ɩɪɢ ɨɞɢɧɚɤɨɜɨɣ ɬɟɦɩɟɪɚɬɭɪɟ 

(21 °ɋ). 

ɉɪɨɞɭɰɢɪɨɜɚɧɢɟ ɹɢɰ ɫɚɦɤɚɦɢ C. aquaedulcis ɩɪɨɢɫɯɨɞɢɥɨ ɜ ɢɧɬɟɪɜɚɥɟ ɫ 15 ɫɭɬ 

ɜɨɡɪɚɫɬɚ (ɫ ɦɨɦɟɧɬɚ ɞɨɫɬɢɠɟɧɢɹ ɩɨɥɨɜɨɡɪɟɥɨɫɬɢ) ɞɨ ɜɨɡɪɚɫɬɚ 34 ɫɭɬ, ɭ ɫɚɦɨɤ 

A. salinus ɫ 21 ɫɭɬ (ɫ ɦɨɦɟɧɬɚ ɞɨɫɬɢɠɟɧɢɹ ɩɨɥɨɜɨɡɪɟɥɨɫɬɢ) ɞɨ 78 ɫɭɬ (ɬɚɛɥ. 4.3). ɉɢɤ 

ɪɟɩɪɨɞɭɤɬɢɜɧɨɝɨ ɩɟɪɢɨɞɚ ɤɨɩɟɩɨɞ C. aquaedulcis ɩɪɢɯɨɞɢɬɫɹ ɧɚ 22 – 28 ɫɭɬ, ɜ ɬɨ 

ɜɪɟɦɹ ɤɚɤ A. salinus – ɧɚ 28 – 46 ɫɭɬ, ɩɨɫɥɟ ɱɟɝɨ ɩɪɨɢɫɯɨɞɢɬ ɩɥɚɜɧɨɟ ɫɧɢɠɟɧɢɟ 

ɪɟɩɪɨɞɭɤɬɢɜɧɨɣ ɚɤɬɢɜɧɨɫɬɢ. ɂɧɬɟɪɜɚɥ ɜɵɦɟɬɚ ɹɢɰ ɫɚɦɤɚɦɢ C. aquaedulcis ɫɨɫɬɚɜɥɹɥ 

ɜ ɫɪɟɞɧɟɦ 3,21 ± 0.59 ɫɭɬ, A. salinus – 3,69 ± 0.53 ɫɭɬ. ɗɦɛɪɢɨɧɚɥɶɧɨɟ ɪɚɡɜɢɬɢɟ ɹɢɰ 

C. aquaedulcis ɡɚɧɢɦɚɥɨ ɦɟɧɶɲɟ ɫɭɬɨɤ, A. salinus – ɨɤɨɥɨ ɬɪɟɯ ɫɭɬɨɤ.  

ɋɪɟɞɧɟɫɭɬɨɱɧɚɹ EP ɡɚ ɜɟɫɶ ɠɢɡɧɟɧɧɵɣ ɰɢɤɥ ɭ ɫɚɦɤɢ C. aquaedulcis ɛɵɥɚ 

ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɜ ɞɜɚ ɪɚɡɚ ɛɨɥɶɲɟ (4,10 ɹɢɰ·ɫɚɦɤɚ-1·ɫɭɬ-1), ɱɟɦ ɭ ɫɚɦɤɢ A. salinus 

(1,76 ɹɢɰ·ɫɚɦɤɚ-1·ɫɭɬ-1), ɨɞɧɚɤɨ ɩɟɪɢɨɞ ɪɚɡɦɧɨɠɟɧɢɹ A. salinus ɞɥɢɥɫɹ ɜ ɞɜɚ ɪɚɡɚ 

ɞɨɥɶɲɟ, ɱɟɦ C. aquaedulcis, ɱɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɛɨɥɟɟ ɞɥɢɬɟɥɶɧɵɦ ɠɢɡɧɟɧɧɵɦ ɰɢɤɥɨɦ 

A. salinus.  
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Ɍɚɛɥицɚ 4.3.  

ɉɥɨɞɨɜɢɬɨɫɬɶ ɫɚɦɨɤ Calanipeda aquaedulcis ɢ Arctodiaptomus salinus (EP, 

ɹɢɰ·ɫɚɦɤɚ-1·ɫɭɬ-1) ɜ ɬɟɱɟɧɢɟ ɪɟɩɪɨɞɭɤɬɢɜɧɨɝɨ ɩɟɪɢɨɞɚ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ (ɜɨɡɪɚɫɬ, 

ɫɭɬ) ɩɨ ɞɚɧɧɵɦ ɷɤɫɩɟɪɢɦɟɧɬɚ ɫ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɤɭɥɶɬɭɪɨɣ (ɞɚɧɧɵɟ ɩɨɥɭɱɟɧɵ ɩɪɢ 

ɢɧɞɢɜɢɞɭɚɥɶɧɨɦ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɢ) 

 

C. aquaedulcis A. salinus 

ɉɟɪɢɨɞ ɠɢɡɧɢ, ɫɭɬ 
EP,  

ɹɢɰ·ɫɚɦɤɚ-1·ɫɭɬ-1 
ɉɟɪɢɨɞ ɠɢɡɧɢ, ɫɭɬ 

EP,  

ɹɢɰ·ɫɚɦɤɚ-1·ɫɭɬ-1 

15 – 21 7,48 ± 0,20 23 – 27 3,32 ± 0,07 

22 – 28 9,12 ± 2,05 28 – 34 4,19 ± 1,67 

29 – 34 5,84 ± 0,36 35 – 40 4,78 ± 0,19 

35 0 41 – 46 4,26 ± 0,24 

  

47 – 50 3,37 ± 0,44 

51 – 57 2,26 ± 0,06 

58 – 64 1,26 ± 0,13 

65 – 71 0,74 ± 0,13 

72 – 78 0,21 ± 0,01 

79 – 82 0 

ɋɭɦɦɚɪɧɚɹ 

ɩɥɨɞɨɜɢɬɨɫɬɶ ɫɚɦɨɤ 

ɡɚ ɪɟɩɪɨɞɭɤɬɢɜɧɵɣ 

ɩɟɪɢɨɞ 

149,53 ± 2,1 

ɋɭɦɦɚɪɧɚɹ 

ɩɥɨɞɨɜɢɬɨɫɬɶ ɫɚɦɨɤ 

ɡɚ ɪɟɩɪɨɞɭɤɬɢɜɧɵɣ 

ɩɟɪɢɨɞ 

151,76 ± 3,7 

ɋɪɟɞɧɟɫɭɬɨɱɧɚɹ EP 

ɡɚ ɪɟɩɪɨɞɭɤɬɢɜɧɵɣ 

ɩɟɪɢɨɞ 

7,48 ± 0,76 

ɋɪɟɞɧɟɫɭɬɨɱɧɚɹ EP ɡɚ 

ɪɟɩɪɨɞɭɤɬɢɜɧɵɣ 

ɩɟɪɢɨɞ 

2,71 ± 0,12 

ɋɪɟɞɧɟɫɭɬɨɱɧɚɹ EP 

ɡɚ ɠɢɡɧɟɧɧɵɣ ɰɢɤɥ 
4,10 ± 0,64 

ɋɪɟɞɧɟɫɭɬɨɱɧɚɹ EP ɡɚ 

ɠɢɡɧɟɧɧɵɣ ɰɢɤɥ 
1,76 ± 0,10 
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ɇɚɲɢ ɞɚɧɧɵɟ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɭɫɥɨɜɢɹɯ  ɥɚɛɨɪɚɬɨɪɧɨɣ ɤɭɥɶɬɭɪɵ C. aquaedulcis, 

ɛɥɢɡɤɢ ɤ ɞɚɧɧɵɦ Ƚɚɪɛɟɪ [6] ɢ Ʉɭɞɟɥɢɧɨɣ [29], ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɢɥɢ, ɱɬɨ 

ɞɥɢɬɟɥɶɧɨɫɬɶ ɠɢɡɧɢ ɫɚɦɨɤ ɷɬɨɝɨ ɜɢɞɚ ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ ɥɟɬɧɢɯ ɩɨɩɭɥɹɰɢɹɯ ɢɡ ɑɟɪɧɨɝɨ 

ɢ Ʉɚɫɩɢɣɫɤɨɝɨ ɦɨɪɟɣ ɫɨɫɬɚɜɥɹɥɚ 42 ɫɭɬ, ɢ ɡɚ ɩɨɥɨɜɨɡɪɟɥɵɣ ɩɟɪɢɨɞ ɠɢɡɧɢ ɨɧɢ 

ɩɪɨɢɡɜɨɞɢɥɢ ɜ ɫɪɟɞɧɟɦ 8 ɹɣɰɟɜɵɯ ɤɥɚɞɨɤ; ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚɲɢɦ ɩɟɪɟɫɱɟɬɚɦ, ɩɨ ɢɯ 

ɞɚɧɧɵɦ ɫɪɟɞɧɢɣ ɢɧɬɟɪɜɚɥ ɦɟɠɞɭ ɤɥɚɞɤɚɦɢ ɡɚ ɠɢɡɧɟɧɧɵɣ ɰɢɤɥ ɫɚɦɨɤ ɫɨɫɬɚɜɥɹɥ 3,5 

ɫɭɬ. ɂɧɬɟɪɜɚɥ ɜɵɦɟɬɚ ɹɢɰ ɫɚɦɤɚɦɢ A. salinus ɢɡ ɢɫɩɚɧɫɤɢɯ ɫɨɥɟɧɵɯ ɨɡɟɪ Д132] 

ɫɨɫɬɚɜɥɹɥ 3,70 – 4,85 ɫɭɬ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɩɪɢ ɜɵɫɨɤɨɦ ɢ ɧɢɡɤɨɦ ɭɪɨɜɧɟ 

ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɢɳɢ ɩɪɢ ɫɯɨɞɧɵɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɭɫɥɨɜɢɹɯ, ɚ ɷɦɛɪɢɨɧɚɥɶɧɨɟ 

ɪɚɡɜɢɬɢɟ ɹɢɰ A. salinus ɩɪɨɢɫɯɨɞɢɥɨ ɜ ɬɟɱɟɧɢɟ 3,27 – 3,43 ɫɭɬ ɩɪɢ 20 °ɋ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɩɪɟɞɟɥɟɧɧɵɟ ɧɚɦɢ ɩɨ ɫɨɛɫɬɜɟɧɧɵɦ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ 

ɞɚɧɧɵɦ ɨɩɬɢɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɥɨɞɨɜɢɬɨɫɬɢ ɢ 

ɦɢɧɢɦɚɥɶɧɨɝɨ ɢɧɬɟɪɚɜɚɥɚ ɜɵɦɟɬɚ ɹɢɰ ɭ A. salinus ɢ C. aquaedulcis ɢɡ ɤɭɥɶɬɭɪ, 

ɫɨɞɟɪɠɚɜɲɢɯɫɹ ɜ ɬɟɱɟɧɢɟ ɦɧɨɠɟɫɬɜɟɧɧɵɯ ɝɟɧɟɪɚɰɢɣ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ, 

ɛɥɢɡɤɢ ɤ ɞɚɧɧɵɦ, ɩɨɥɭɱɟɧɧɵɦ ɞɥɹ ɷɬɢɯ ɜɢɞɨɜ ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɨɛɢɬɚɧɢɹ, 

ɨɩɪɟɞɟɥɟɧɧɵɯ ɞɪɭɝɢɦɢ ɢɫɫɥɟɞɨɜɚɬɟɥɹɦɢ, ɤɚɤ ɨɩɬɢɦɚɥɶɧɵɟ. 

 

4.4.2. ɋɪɟɞɧɟɫɭɬɨɱɧɚɹ ɩɥɨɞɨɜɢɬɨɫɬɶ ɫɚɦɨɤ Calanipeda aquaedulcis ɢ 

Arctodiaptomus salinus ɩɪɢ ɪɚɡɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ 

 

ɐɟɥɶ ɫɟɪɢɢ ɷɤɫɩɟɪɢɦɟɧɬɨɜ 3.2 ɡɚɤɥɸɱɚɥɚɫɶ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɪɟɩɪɨɞɭɤɬɢɜɧɵɯ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɚɦɨɤ ɤɨɩɟɩɨɞ C. aquaedulcis ɢ A. salinus ɜ ɨɩɬɢɦɚɥɶɧɵɯ 

ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɭɫɥɨɜɢɹɯ ɩɪɢ ɪɚɡɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ. Ⱦɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ ɩɥɨɞɨɜɢɬɨɫɬɢ ɤɨɩɟɩɨɞ ɢɫɩɨɥɶɡɨɜɚɥɢ ɦɢɤɪɨɜɨɞɨɪɨɫɥɢ I. galbana ɢ 

P. cordatum ɧɚ ɱɟɬɵɪɟɯ ɭɪɨɜɧɹɯ ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɥɟɬɨɤ (ɬɚɛɥ. 4.4). ɉɪɨɞɭɤɰɢɹ ɹɢɰ 

ɫɚɦɨɤ, ɫɨɞɟɪɠɚɜɲɢɯɫɹ ɩɪɢ ɧɢɡɤɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ, ɨɛɵɱɧɨ 

ɡɧɚɱɢɬɟɥɶɧɨ ɧɢɠɟ, ɱɟɦ ɩɪɨɞɭɤɰɢɹ ɹɢɰ ɫɚɦɨɤ, ɩɢɬɚɸɳɢɯɫɹ ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ ɩɪɢ 

ɢɯ ɜɵɫɨɤɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ Д109]. ɉɨ ɧɚɲɢɦ ɞɚɧɧɵɦ, ɩɨɜɵɲɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ 

I. galbana – ɨɬ 0,2 ·  10 6 ɞɨ 0,8 ·  10 6 ɤɥ·ɦɥ-1 ɢ P. cordatum – ɨɬ 3 · 10 3 ɞɨ 13 · 10 3 
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ɤɥ·ɦɥ-1 ɩɪɢɜɨɞɢɬ ɤ ɩɨɜɵɲɟɧɢɸ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɩɥɨɞɨɜɢɬɨɫɬɢ ɤɨɩɟɩɨɞ 

C. aquaedulcis ɢ A. salinus (ɬɚɛɥ. 4.5).  

Ɍɚɛɥицɚ 4.4.  

ɉɥɨɞɨɜɢɬɨɫɬɶ ɫɚɦɨɤ Calanipeda aquaedulcis ɢ Arctodiaptomus salinus (EP, 

ɹɢɰ·ɫɚɦɤɚ-1·ɫɭɬ-1) ɩɪɢ ɪɚɡɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɢɳɢ ɜ ɫɪɟɞɟ 

 

 C. aquaedulcis A. salinus 

ɦɢɤɪɨ- 

ɜɨɞɨɪɨɫɥɢ 

ɤɨɧɰ., 

ɤɥ·ɦɥ-1 

EP ɫɚɦɤɢ, 

ɹɣɰɚ·ɫɚɦɤɚ-1·ɫɭɬ-

1 

ɤɨɧɰ., 

ɤɥ·ɦɥ-1 

EP ɫɚɦɤɢ, 

ɹɣɰɚ·ɫɚɦɤɚ-1·ɫɭɬ-1 

   

I. galbana 

6,6 ·  10 6 1,54 ± 0,14 7,6 ·  10 6 4,19 ± 0,59 

2 ·  10 6 9,97 ± 0,16 2,4 ·  10 6 3,17 ± 0,48 

0,6 ·  10 6 10,97 ± 0,18 0,8 ·  10 6 4,25 ± 0,62 

0,2 ·  10 6 4,45 ± 0,38 0,3 ·  10 6 4,40 ± 0,59 

 

P. cordatum 

129 · 10 3 9,25 ± 0,49 87 · 10 3 3,31 ± 0,18 

46 · 10 3 10,53 ± 0,85 26· 10 3 2,07 ± 0,18 

13 · 10 3 10,69 ± 1,19 8 ·  10 3 2,65 ± 0,21 

5 ·  10 3 3,99 ± 0,51 3 ·  10 3 1,65 ± 0,07 

 

ɉɪɢ ɩɨɜɵɲɟɧɢɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɥɟɬɨɤ I. galbana ɜ ɫɪɟɞɟ ɨɬ 0,2 ·  10 6   ɞɨ 0,6 · 

10 6
 ɤɥ·ɦɥ-1 ɧɚɛɥɸɞɚɥɢ ɩɨɜɵɲɟɧɢɟ ɩɥɨɞɨɜɢɬɨɫɬɢ (EP) ɫɚɦɤɢ C. aquaedulcis ɨɬ 4,45 

ɞɨ 10,97 ɹɢɰ·ɫɚɦɤɚ-1·ɫɭɬ-1, ȼ ɭɫɥɨɜɢɹɯ ɧɢɡɤɢɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɩɢɳɢ ɛɨɥɶɲɚɹ ɱɚɫɬɶ 

ɷɧɟɪɝɢɢ ɨɬ ɩɨɬɪɟɛɥɟɧɧɨɣ ɫɚɦɤɚɦɢ ɩɢɳɢ ɪɚɫɯɨɞɭɟɬɫɹ ɧɚ ɨɛɦɟɧ ɢ ɞɜɢɝɚɬɟɥɶɧɭɸ 

ɚɤɬɢɜɧɨɫɬɶ, ɢ ɬɨɥɶɤɨ ɧɟɛɨɥɶɲɚɹ ɱɚɫɬɶ – ɧɚ ɝɟɧɟɪɚɬɢɜɧɭɸ ɩɪɨɞɭɤɰɢɸ. ɉɥɨɞɨɜɢɬɨɫɬɶ 

ɫɚɦɨɤ A. salinus ɤɨɥɟɛɚɥɚɫɶ ɧɟɡɧɚɱɢɦɨ ɨɬ 3,17 ɞɨ 4,40 ɹɢɰ·ɫɚɦɤɚ-1·ɫɭɬ-1  ɜ ɞɢɚɩɚɡɨɧɟ 

ɤɨɧɰɟɧɬɪɚɰɢɣ I. galbana ɨɬ 0,2 ·  10 6   ɞɨ 6,6 · 10 6 ɤɥ·ɦɥ-1. Ɍ.ɟ. ɩɥɨɞɨɜɢɬɨɫɬɶ ɤɨɩɟɩɨɞ 

C. aquaedulcis ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫ ɩɨɜɵɲɟɧɢɟɦ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɢɳɢ. ɗɬɨ ɹɜɥɟɧɢɟ, 

ɨɛɧɚɪɭɠɟɧɧɨɟ ɢ ɞɥɹ ɞɪɭɝɢɯ ɜɢɞɨɜ ɤɨɩɟɩɨɞ Д174, 195Ж ɩɨɤɚɡɵɜɚɟɬ ɩɨɥɨɠɢɬɟɥɶɧɭɸ 
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ɤɨɪɪɟɥɹɰɢɸ ɦɟɠɞɭ ɩɥɨɞɨɜɢɬɨɫɬɶɸ ɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ ɩɢɳɟɣ, ɩɨɜɵɲɚɸɳɟɣɫɹ ɞɨ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ, ɩɨɫɥɟ ɤɨɬɨɪɨɝɨ ɩɪɨɢɡɜɨɞɫɬɨ ɹɢɰ ɭɦɟɧɶɲɚɟɬɫɹ ɢɥɢ 

ɩɪɟɤɪɚɳɚɟɬɫɹ.  

ɉɪɟɞɵɫɬɨɪɢɹ ɩɢɬɚɧɢɹ ɫɚɦɨɤ ɤɨɩɟɩɨɞ ɨɤɚɡɵɜɚɟɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ 

ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɹɢɰ. Ɍɚɤ, ɞɥɹ C. helgolandicus [68] ɪɚɧɟɟ ɛɵɥɨ ɩɨɤɚɡɚɧɨ, 

ɱɬɨ ɩɨɫɥɟ ɞɥɢɬɟɥɶɧɨɝɨ ɫɭɛ-ɨɩɬɢɦɚɥɶɧɨɝɨ ɩɢɬɚɧɢɹ ɢ ɩɨɫɥɟɞɭɸɳɟɝɨ ɪɟɡɤɨɝɨ 

ɩɨɜɵɲɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɢɳɢ, ɫɚɦɤɢ ɧɟ ɫɪɚɡɭ ɪɟɚɝɢɪɭɸɬ ɩɨɜɵɲɟɧɢɟɦ ɤɨɥɢɱɟɫɬɜɚ 

ɨɬɤɥɚɞɵɜɚɟɦɵɯ ɹɢɰ; ɢ ɜɨɡɪɚɫɬɚɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɹɢɰ ɞɨ ɦɚɤɫɢɦɭɦɚ ɩɪɨɢɫɯɨɞɢɬ 

ɩɨɫɬɟɩɟɧɧɨ ɢ ɫɬɚɛɢɥɢɡɢɪɭɟɬɫɹ ɩɨɫɥɟ ɬɪɟɬɶɟɣ ɤɥɚɞɤɢ.  

Ʉɚɤ ɢɡɜɟɫɬɧɨ, ɬɪɨɮɢɱɟɫɤɢɣ ɮɚɤɬɨɪ ɨɤɚɡɵɜɚɟɬ ɧɚɢɛɨɥɶɲɟɟ ɜɥɢɹɧɢɟ ɧɚ 

ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɤɨɩɟɩɨɞɢɬɧɵɯ ɫɬɚɞɢɣ, ɬɨɝɞɚ ɤɚɤ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɚɭɩɥɢɚɥɶɧɵɯ 

ɦɟɧɟɟ ɩɨɞɜɟɪɠɟɧɚ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɢɳɢ Д122, 123]. Ɍɚɤ, Hart [122, 

123Ж ɩɨɤɚɡɚɥ, ɱɬɨ ɜɧɭɬɪɢ ɨɬɪɹɞɚ Calanoida ɧɚɛɥɸɞɚɟɬɫɹ ɩɪɹɦɚɹ ɡɚɜɢɫɢɦɨɫɬɶ 

ɩɨɫɬɷɦɛɪɢɨɧɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɪɚɡɜɢɬɢɹ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ, ɢ ɨɛɪɚɬɧɨ 

ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɨɬ ɬɪɨɮɢɱɟɫɤɨɝɨ ɮɚɤɬɨɪɚ (ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɢɳɢ). 

ȼɨɡɦɨɠɧɨɟ ɨɛɴɹɫɧɟɧɢɟ ɷɬɨɦɭ ɹɜɥɟɧɢɸ ɩɪɟɞɥɨɠɢɥ Peterson [164, 165Ж, ɩɪɟɞɩɨɥɨɠɢɜ, 

ɱɬɨ ɹɣɰɚ ɤɨɩɟɩɨɞ – ɛɨɝɚɬɵ ɥɢɩɢɞɚɦɢ, ɢ ɜɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ ɪɚɧɧɢɟ ɧɚɭɩɥɢɭɫɵ 

ɫɩɨɫɨɛɧɵ ɛɵɫɬɪɨ ɪɚɡɜɢɜɚɬɶɫɹ, ɢɫɩɨɥɶɡɭɹ ɷɬɢ ɥɢɩɢɞɵ ɤɚɤ ɟɞɢɧɫɬɜɟɧɧɵɣ ɢɫɬɨɱɧɢɤ 

ɷɧɟɪɝɢɢ. Ɍɚɤɠɟ ɫɭɳɟɫɬɜɭɟɬ ɩɪɟɞɩɨɥɨɠɟɧɢɟ, ɱɬɨ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɝɟɨɝɪɚɮɢɱɟɫɤɢ-ɪɚɡɞɟɥɟɧɧɵɯ ɩɨɩɭɥɹɰɢɣ ɦɨɝɭɬ ɹɜɥɹɬɶɫɹ ɩɪɢɱɢɧɨɣ ɪɚɡɥɢɱɧɨɣ 

ɞɥɢɬɟɥɶɧɨɫɬɢ ɪɚɡɜɢɬɢɹ ɪɚɡɧɵɯ ɜɢɞɨɜ Д108, 142, 193]. 

Ɋɚɧɟɟ ɭɠɟ ɭɤɚɡɵɜɚɥɨɫɶ, ɱɬɨ ɜɢɞɵ ɞɢɧɨɮɥɚɝɟɥɥɹɬ, ɢɫɩɨɥɶɡɨɜɚɧɧɵɟ ɧɚɦɢ ɜ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɪɚɛɨɬɟ, ɹɜɥɹɸɬɫɹ ɨɞɧɢɦɢ ɢɡ ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɵɯ ɦɨɧɨɞɢɟɬ 

ɞɥɹ ɧɟɤɨɬɨɪɵɯ ɜɢɞɨɜ ɤɚɥɹɧɨɢɞɧɵɯ ɤɨɩɟɩɨɞ Д68, 85Ж. ɇɚɲɢ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɫɨɝɥɚɫɭɸɬɫɹ ɫ ɞɚɧɧɵɦɢ, ɩɨɥɭɱɟɧɧɵɦɢ ɞɥɹ ɬɢɩɢɱɧɨ ɦɨɪɫɤɢɯ ɜɢɞɨɜ ɤɨɩɟɩɨɞ, ɬɚɤ ɤɚɤ 

ɧɚɢɦɟɧɶɲɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɢ ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɜɵɠɢɜɚɟɦɨɫɬɢ ɢ 

ɩɥɨɞɨɜɢɬɨɫɬɢ C. aquaedulcis ɢ A. salinus ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɩɪɢ ɩɢɬɚɧɢɢ ɤɨɩɟɩɨɞ 

ɦɨɧɨɤɭɥɶɬɭɪɚɦɢ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ Dinophyceae: P. cordatum, P.  micans, ɬɚɤɠɟ ɤɚɤ ɢ 

Prymnesiophyceae: I. galbana. 
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ɇɚɢɛɨɥɟɟ ɜɵɫɨɤɢɟ ɩɨɤɚɡɚɬɟɥɢ EP ɜ ɧɚɲɟɦ ɢɫɫɥɟɞɨɜɚɧɢɢ ɞɥɹ C. aquaedulcis 

ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 21 °ɋ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɩɪɢ ɩɢɬɚɧɢɢ I. galbana – 10, 97 ɹɢɰ· ɫɚɦɤɚ-

1·ɫɭɬ-1 ɢ ɩɪɢ ɩɢɬɚɧɢɢ P. cordatum – 10,69 ɹɢɰ· ɫɚɦɤɚ-1·ɫɭɬ-1. ɇɚɢɛɨɥɟɟ ɜɵɫɨɤɢɟ 

ɩɨɤɚɡɚɬɟɥɢ EP ɞɥɹ A. salinus ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 21 °ɋ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɩɪɢ ɩɢɬɚɧɢɢ 

I. galbana – 4, 4 ɹɢɰ· ɫɚɦɤɚ-1·ɫɭɬ-1 ɢ ɩɪɢ ɩɢɬɚɧɢɢ P. cordatum – 3,31 ɹɢɰ· ɫɚɦɤɚ-1·ɫɭɬ-1. 

ɇɚɲɢ ɞɚɧɧɵɟ ɩɨ ɩɥɨɞɨɜɢɬɨɫɬɢ A. salinus ɩɨɥɭɱɟɧɧɵɦɢ ɜ ɭɫɥɨɜɢɹɯ ɧɚɤɨɩɢɬɟɥɶɧɨɝɨ 

ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ, ɫɯɨɞɧɵ ɫ ɞɚɧɧɵɦɢ Д191] ɩɨ ɞɚɧɧɨɦɭ ɜɢɞɭ, ɩɨɥɭɱɟɧɧɨɦɭ ɜ 

ɭɫɥɨɜɢɹɯ ɨɩɬɢɦɚɥɶɧɨɝɨ ɩɪɨɬɨɱɧɨɝɨ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ (ɫɪɟɞɧ 2,71 ɹɣɰɚ·ɫɚɦɤɚ-1·ɫɭɬ-1 

ɩɪɢ 20°ɋ. 

Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɫɪɟɞɧɹɹ ɩɪɨɞɭɤɰɢɹ ɹɢɰ ɫɚɦɤɚɦɢ A. tonsa EPɫɪɟɞɧ ɧɚɯɨɞɢɥɚɫɶ ɜ 

ɩɪɟɞɟɥɚɯ ɨɬ 20,1 ɞɨ 28 ɹɣɰɚ·ɫɚɦɤɚ-1·ɫɭɬ-1, ɚ ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɭɬɨɱɧɚɹ ɩɪɨɞɭɤɰɢɹ ɹɢɰ 

A. tonsa EPɦɚɯ ɜɨɡɪɚɫɬɚɥɚ ɨɬ 14 ɹɣɰɚ·ɫɚɦɤɚ-1·ɫɭɬ-1 ɧɚ Monochrysis lutheri ɞɨ 70 

ɹɣɰɚ·ɫɚɦɤɚ-1·ɫɭɬ-1 ɧɚ ɫɦɟɲɚɧɧɨɣ ɞɢɟɬɟ (E. cordata ɢ P.  micans) [68]. ɉɥɨɞɨɜɢɬɨɫɬɶ 

C. helgolandicus ɢɡ ɨɫɟɧɧɢɯ ɫɬɚɪɟɸɳɢɯ ɟɫɬɟɫɬɜɟɧɧɵɯ ɝɟɧɟɪɚɰɢɣ ɩɪɢ ɩɢɬɚɧɢɢ 

Rhodomonas salina (Cryptophyceae) ɢ Emiliania huxleyi (Coccolithophorida) ɫɨɫɬɚɜɢɥɚ 

ɜ ɫɪɟɞɧɟɦ 11,8 ɹɣɰɚ·ɫɚɦɤɚ-1·ɫɭɬ-1, ɚ ɩɪɢ ɩɢɬɚɧɢɢ P. minimum (Dinophyceae) 

ɜɨɡɪɚɫɬɚɥɚ ɫ 2,5 ɞɨ 11,4 ɹɣɰɚ·ɫɚɦɤɚ-1·ɫɭɬ-1 [68]; ɫɪɟɞɧɹɹ EP C. finmarchicus ɫɨɫɬɚɜɢɥɚ 

65 ɹɣɰɚ·ɫɚɦɤɚ-1·ɫɭɬ-1, C. helgolandicus – 8,7 ɹɣɰɚ·ɫɚɦɤɚ-1·ɫɭɬ-1 [113]. ɂɡɜɟɫɬɧɨ, ɱɬɨ 

ɩɥɨɞɨɜɢɬɨɫɬɶ ɦɨɪɫɤɢɯ ɤɨɩɟɩɨɞ, ɜɵɧɚɲɢɜɚɸɳɢɯ ɹɣɰɟɜɵɟ ɦɟɲɤɢ ɜ ɫɪɟɞɧɟɦ ɧɢɠɟ ɜ 2 

– 5 ɪɚɡ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɬɟɦɢ ɜɢɞɚɦɢ, ɤɨɬɨɪɵɟ ɨɬɤɥɚɞɵɜɚɸɬ ɹɣɰɚ ɧɟɩɪɨɫɪɟɞɫɬɜɟɧɧɨ ɜ 

ɜɨɞɭ [138], ɢ ɢɡɭɱɟɧɧɵɟ ɧɚɦɢ ɜɢɞɵ ɤɨɩɟɩɨɞ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɷɬɨɣ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ. 

ɋɪɟɞɧɟɫɭɬɨɱɧɚɹ ɩɥɨɞɨɜɢɬɨɫɬɶ ɫɨɥɨɧɨɜɚɬɨɜɨɞɧɵɯ ɤɨɩɟɩɨɞ EP C. aquaedulcis 

(4,27 ɹɣɰɚ·ɫɚɦɤɚ-1·ɫɭɬ-1) ɩɨɱɬɢ ɜ 5 ɪɚɡ ɧɢɠɟ, ɱɟɦ ɭ ɨɬɤɥɚɞɵɜɚɸɳɢɯ ɹɣɰɚ ɜ ɜɨɞɭ 

ɦɨɪɫɤɢɯ ɤɨɩɟɩɨɞ, ɛɥɢɡɤɢɯ ɢɦ ɩɨ ɪɚɡɦɟɪɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ (A. tonsa (20 

ɹɢɰ·ɫɚɦɤɚ-1·ɫɭɬ-1 [50]). ɉɨ-ɜɢɞɢɦɨɦɭ, ɧɢɡɤɚɹ ɩɥɨɞɨɜɢɬɨɫɬɶ ɢɡɭɱɟɧɧɵɯ ɧɚɦɢ ɜɢɞɨɜ 

ɫɨɥɨɧɨɜɚɬɨɜɨɞɧɵɯ ɤɨɩɟɩɨɞ ɤɨɦɩɟɧɫɢɪɭɟɬɫɹ ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɜɵɠɢɜɚɟɦɨɫɬɶɸ 

ɧɚɭɩɥɢɭɫɨɜ ɜ ɫɜɹɡɢ ɫ ɜɵɧɚɲɢɜɚɧɢɟɦ ɹɢɰ ɫɚɦɤɨɣ ɜ ɹɣɰɟɜɵɯ ɦɟɲɤɚɯ, ɛɨɥɟɟ ɜɵɫɨɤɨɣ 

ɜɵɠɢɜɚɟɦɨɫɬɶɸ ɨɫɨɛɟɣ ɜ ɬɟɱɟɧɢɟ ɛɨɥɟɟ ɞɥɢɬɟɥɶɧɨɝɨ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɢ 

ɨɬɫɭɬɫɬɜɢɟɦ ɤɚɧɧɢɛɚɥɢɡɦɚ. 
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ɊȺɁȾȿɅ 5. ɉɊɈȾɍɄɐɂɈɇɇɕȿ ɏȺɊȺɄɌȿɊɂɋɌɂɄɂ CALANIPEDA 

AQUAEDULCIS ɢ ARCTODIAPTOMUS SALINUS 

 

ɉɪɨɞɭɤɰɢɨɧɧɵɟ ɩɪɨɰɟɫɫɵ ɜ ɩɨɩɭɥɹɰɢɹɯ ɪɚɤɨɨɛɪɚɡɧɵɯ ɫɤɥɚɞɵɜɚɸɬɫɹ ɢɡ 

ɫɨɦɚɬɢɱɟɫɤɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɝɟɧɟɪɚɬɢɜɧɨɣ ɩɪɨɞɭɤɰɢɢ. ȼ ɨɫɧɨɜɟ ɫɨɦɚɬɢɱɟɫɤɨɣ 

ɩɪɨɞɭɤɰɢɢ ɥɟɠɢɬ ɭɜɟɥɢɱɟɧɢɟ ɦɚɫɫɵ ɬɟɥɚ ɨɬɞɟɥɶɧɵɯ ɨɪɝɚɧɢɡɦɨɜ (ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ 

ɪɨɫɬ ɨɪɝɚɧɢɡɦɨɜ, ɢɡɦɟɧɟɧɢɟ ɥɢɧɟɣɧɵɯ ɪɚɡɦɟɪɨɜ, ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɢɬɢɹ, ɦɚɫɫɚ 

ɤɨɩɟɩɨɞ, ɪɚɡɦɟɪɧɨ-ɜɨɡɪɚɫɬɧɚɹ ɫɬɪɭɤɬɭɪɚ ɩɨɩɭɥɹɰɢɢ). ɉɨɞ ɝɟɧɟɪɚɬɢɜɧɨɣ ɩɪɨɞɭɤɰɢɟɣ 

ɩɨɧɢɦɚɸɬ ɭɜɟɥɢɱɟɧɢɟ ɦɚɫɫɵ ɡɚ ɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɹɢɰ (ɜɟɥɢɱɢɧɚ ɤɥɚɞɤɢ, ɢɧɬɟɪɜɚɥɵ 

ɜɵɦɟɬɚ, ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɟɩɪɨɞɭɤɬɢɜɧɨɣ ɚɤɬɢɜɧɨɫɬɢ, ɫɤɨɪɨɫɬɶ ɪɚɡɦɧɨɠɟɧɢɹ) [14, 15, 

56, 72]. 

Ɉɫɨɛɢ ɪɚɡɧɨɝɨ ɜɨɡɪɚɫɬɚ ɪɚɡɧɵɯ ɜɢɞɨɜ ɤɨɩɟɩɨɞ ɨɛɥɚɞɚɸɬ ɪɚɡɥɢɱɧɨɣ ɫɤɨɪɨɫɬɶɸ 

ɪɨɫɬɚ Д53, 54]. ɋɨɦɚɬɢɱɟɫɤɢɣ ɪɨɫɬ ɪɚɤɨɨɛɪɚɡɧɵɯ ɩɪɨɢɫɯɨɞɢɬ ɫ ɭɜɟɥɢɱɟɧɢɟɦ 

ɪɚɡɦɟɪɨɜ ɬɟɥɚ ɢ ɩɪɨɢɫɯɨɞɢɬ ɫɬɭɩɟɧɱɚɬɨ, ɩɪɢ ɧɚɫɬɭɩɥɟɧɢɢ ɨɱɟɪɟɞɧɨɣ ɥɢɧɶɤɢ, ɚ ɪɨɫɬ 

ɢɯ ɦɚɫɫɵ ɜ ɩɪɨɰɟɫɫɟ ɪɚɡɜɢɬɢɹ ɩɪɨɢɫɯɨɞɢɬ ɧɟɩɪɟɪɵɜɧɨ. Ɉɩɪɟɞɟɥɟɧɢɟ ɫɤɨɪɨɫɬɢ 

ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɪɨɫɬɚ, ɜɪɟɦɟɧɢ ɪɚɡɜɢɬɢɹ ɜɨɡɪɚɫɬɧɵɯ ɫɬɚɞɢɣ ɢ ɩɪɨɞɭɤɰɢɢ ɹɢɰ ɜɚɠɧɵ 

ɞɥɹ ɩɨɧɢɦɚɧɢɹ ɞɢɧɚɦɢɤɢ ɩɨɩɭɥɹɰɢɣ, ɮɨɪɦɢɪɨɜɚɧɢɹ ɜɬɨɪɢɱɧɨɣ ɩɪɨɞɭɤɰɢɢ ɢ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɬɪɨɮɢɱɟɫɤɢɯ ɫɟɬɟɣ ɜ ɰɟɥɨɦ.  

 

5.1. ɉɨɥɭɱɟɧɢɟ ɦɚɫɫɨɜɨɣ ɩɪɨɞɭɤɰɢɢ Calanipeda aquaedulcis ɢ 

Arctodiaptomus salinus ɜ ɧɚɤɨɩɢɬɟɥɶɧɨɣ ɤɭɥɶɬɭɪɟ 

 

5.1.1. Ɉɩɪɟɞɟɥɟɧɢɟ ɨɩɬɢɦɚɥɶɧɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ 

ɜɵɪɚɳɢɜɚɧɢɢ ɦɚɫɫɨɜɵɯ ɤɭɥɶɬɭɪ Calanipeda aquaedulcis ɢ Arctodiaptomus salinus 

 

ɐɟɥɶ ɫɟɪɢɢ ɷɤɫɩɟɪɢɦɟɧɬɨɜ 4.1 ɡɚɤɥɸɱɚɥɚɫɶ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɨɩɬɢɦɚɥɶɧɨɝɨ 

ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɜɵɪɚɳɢɜɚɧɢɢ ɦɚɫɫɨɜɵɯ ɤɭɥɶɬɭɪ ɤɨɩɟɩɨɞ C. aquaedulcis 

ɢ A. salinus. 
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ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ, ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ ɦɚɫɫɨɜɨɦ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɢ 

C. aquaedulcis ɢ A. salinus (ɪɢɫ. 5.1) ɩɨɞɬɜɟɪɠɞɚɸɬ ɞɚɧɧɵɟ, ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ 

ɢɧɞɢɜɢɞɭɚɥɶɧɨɦ ɜɵɪɚɳɢɜɚɧɢɢ ɤɨɩɟɩɨɞ ɨɬ ɧɚɭɩɥɢɚɥɶɧɨɣ ɞɨ ɜɡɪɨɫɥɨɣ ɫɬɚɞɢɢ.  
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II 

Ɋɢɫ. 5.1. Ⱦɢɧɚɦɢɤɚ ɪɨɫɬɚ ɫɭɯɨɣ ɛɢɨɦɚɫɫɵ ɤɨɩɟɩɨɞ Calanipeda aquaedulcis (I) ɢ 

Arctodiaptomus salinus (II) ɩɪɢ ɪɚɡɧɵɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɪɟɠɢɦɚɯ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ (p 

< 0,05) 
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ɇɚɢɛɨɥɟɟ ɜɵɫɨɤɢɣ ɞɨɫɬɨɜɟɪɧɵɣ ɨɛɳɢɣ ɩɪɢɪɨɫɬ ɛɢɨɦɚɫɫɵ ɦɚɫɫɨɜɨɣ ɤɭɥɶɬɭɪɵ 

C. aquaedulcis ɩɨɥɭɱɟɧ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 25 °ɋ; ɜ ɭɫɥɨɜɢɹɯ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ 

21 °ɋ ɨɧ ɫɧɢɠɚɥɫɹ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɩɪɢ 17 °ɋ ɛɵɥ ɨɬɦɟɱɟɧ ɦɢɧɢɦɚɥɶɧɵɣ ɩɪɢɪɨɫɬ 

ɛɢɨɦɚɫɫɵ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɢɣ ɞɨɫɬɨɜɟɪɧɵɣ ɩɪɢɪɨɫɬ ɛɢɨɦɚɫɫɵ 

A. salinus ɜ ɭɫɥɨɜɢɹɯ ɦɚɫɫɨɜɨɝɨ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɨɬɦɟɱɟɧ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 21 °ɋ, 

ɩɪɢ 25 ɋ – ɫɧɢɠɚɥɫɹ, ɢ ɩɪɢ 17 °ɋ ɨɬɦɟɱɟɧ ɫɚɦɵɣ ɧɢɡɤɢɣ ɪɨɫɬ ɦɚɫɫɨɜɨɣ ɤɭɥɶɬɭɪɵ 

(ɪɢɫ. 5.1).  

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨ ɧɚɲɢɦ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɞɚɧɧɵɦ ɨɩɬɢɦɚɥɶɧɵɣ 

ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ ɞɥɹ ɪɨɫɬɚ ɦɚɫɫɨɜɨɣ ɤɭɥɶɬɭɪɵ C. aquaedulcis ɩɪɢɯɨɞɢɬɫɹ ɧɚ 

ɛɨɥɟɟ ɜɵɫɨɤɭɸ ɬɟɦɩɟɪɚɬɭɪɭ, ɱɟɦ ɭ A. salinus. Ɋɟɡɭɥɶɬɚɬɵ ɜɵɪɚɳɢɜɚɧɢɹ ɦɚɫɫɨɜɵɯ 

ɤɭɥɶɬɭɪ ɨɛɨɢɯ ɜɢɞɨɜ ɤɨɩɟɩɨɞ ɜ ɭɫɥɨɜɢɹɯ ɬɪёɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɪɟɠɢɦɨɜ ɹɜɥɹɸɬɫɹ 

ɩɨɞɬɜɟɪɠɞɟɧɢɟɦ ɧɚɲɢɯ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɩɨ ɫɤɨɪɨɫɬɹɦ ɢɯ ɪɚɡɜɢɬɢɹ.  

Ȼɟɡɭɫɥɨɜɧɨ, ɪɚɡɥɢɱɢɹ ɜ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɨɩɬɢɦɭɦɚɯ ɩɪɢɪɨɫɬɚ ɛɢɨɦɚɫɫɵ ɭ ɞɜɭɯ 

ɜɢɞɨɜ ɤɨɩɟɩɨɞ ɦɨɠɧɨ ɨɛɴɹɫɧɢɬɶ ɪɚɡɥɢɱɧɵɦ ɜɥɢɹɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɢɯ ɪɚɡɜɢɬɢɹ. Ʉ ɩɪɢɦɟɪɭ, ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɞɨ 25 °ɋ 

ɩɪɢɜɨɞɢɬ ɤ ɫɨɤɪɚɳɟɧɢɸ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɪɚɡɜɢɬɢɹ C. aquaedulcis, ɬɨɝɞɚ ɤɚɤ ɞɥɹ 

A. salinus ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɛɨɥɟɟ 21 °ɋ, ɧɚɩɪɨɬɢɜ, ɡɚɦɟɞɥɹɟɬ ɢɯ ɪɚɡɜɢɬɢɟ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɦɟɸɬɫɹ ɜɫɟ ɨɫɧɨɜɚɧɢɹ ɩɨɥɚɝɚɬɶ, ɱɬɨ ɨɩɬɢɦɚɥɶɧɵɦ 

ɬɟɦɩɟɪɚɬɭɪɧɵɦ ɪɟɠɢɦɨɦ ɤɚɤ ɞɥɹ ɪɨɫɬɚ ɦɚɫɫɨɜɨɣ ɤɭɥɶɬɭɪɵ ɤɨɩɟɩɨɞ C. aquaedulcis, 

ɬɚɤ ɢ ɞɥɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɢɯ ɪɚɡɜɢɬɢɹ ɹɜɥɹɟɬɫɹ 25 °ɋ, ɚ ɞɥɹ A. salinus 

ɨɩɬɢɦɚɥɶɧɵɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ – 21 °ɋ. 

 

5.1.2. Ɋɨɫɬ ɤɭɥɶɬɭɪ Calanipeda aquaedulcis ɢ Arctodiaptomus salinus ɜ 

ɛɨɥɶɲɢɯ ɨɛɴɟɦɚɯ 

 

Ʉɚɤ ɢɡɜɟɫɬɧɨ, ɬɪɭɞɧɨɫɬɶ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɝɢɞɪɨɛɢɨɧɬɨɜ ɜ ɦɚɫɫɨɜɨɦ 

ɤɨɥɢɱɟɫɬɜɟ ɡɚɤɥɸɱɟɧɚ ɜ ɩɟɪɟɯɨɞɟ ɨɬ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɥɚɛɨɪɚɬɨɪɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ 

ɤ ɩɪɨɦɵɲɥɟɧɧɨɦɭ ɪɚɡɜɟɞɟɧɢɸ [36]. ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɜ ɥɢɬɟɪɚɬɭɪɟ ɧɟ ɜɫɬɪɟɱɚɟɬɫɹ 

ɨɩɢɫɚɧɢɟ ɫɩɨɫɨɛɨɜ ɦɚɫɫɨɜɨɝɨ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ C. aquaedulcis ɢ A. salinus ɜ ɛɨɥɶɲɢɯ 

ɨɛɴɟɦɚɯ. Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɦɟɬɨɞɨɜ ɦɚɫɫɨɜɨɝɨ ɜɵɪɚɳɢɜɚɧɢɹ ɫ ɰɟɥɶɸ ɩɨɥɭɱɟɧɢɹ 
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ɦɚɫɫɨɜɨɣ ɩɪɨɞɭɤɰɢɢ ɤɨɩɟɩɨɞ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɯ ɞɥɹ ɤɨɪɦɥɟɧɢɹ 

ɥɢɱɢɧɨɤ ɪɵɛ ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ ɢɡɭɱɟɧɢɟ ɪɨɫɬɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɩɨɩɭɥɹɰɢɣ 

C. aquaedulcis ɢ A. salinus ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɫɭɬɨɱɧɵɯ ɩɪɢɪɨɫɬɨɜ ɢɯ ɛɢɨɦɚɫɫɵ ɜ 

ɨɛɴɟɦɚɯ 40 ɢ 600 ɥ.  

ȼ ɬɟɱɟɧɢɟ 15 ɫɭɬ ɫɭɬɨɱɧɵɣ ɩɪɢɪɨɫɬ ɫɭɯɨɣ ɛɢɨɦɚɫɫɵ ɤɨɩɟɩɨɞ C. aquaedulcis ɜ 

ɨɛɴɟɦɟ 40 ɥ ɫɨɫɬɚɜɢɥ 0,32 ɦɝ·ɥ-1, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ  A. salinus – 0,39 ɦɝ·ɥ-1 (ɪɢɫ. 5.2). ɇɚ 

ɩɪɨɬɹɠɟɧɢɢ 18 ɫɭɬ ɩɪɨɢɫɯɨɞɢɬ ɪɨɫɬ ɛɢɨɦɚɫɫɵ C. aquaedulcis ɨɬ 1,36 ɞɨ 6,53 ɦɝ·ɥ-1, 

ɤɨɧɟɱɧɚɹ ɛɢɨɦɚɫɫɚ ɤɨɩɟɩɨɞ ɜ ɩɹɬɶ ɪɚɡ ɩɪɟɜɵɲɚɟɬ ɧɚɱɚɥɶɧɭɸ. Ȼɢɨɦɚɫɫɚ A. salinus ɡɚ 

ɬɨɬ ɠɟ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ ɜɨɡɪɚɫɬɚɟɬ ɬɨɥɶɤɨ ɜɬɪɨɟ: ɨɬ 2,43 ɞɨ 8,34 ɦɝ·ɥ-1.  
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Ɋɢɫ. 5.2. Ⱦɢɧɚɦɢɤɚ ɪɨɫɬɚ ɫɭɯɨɣ ɛɢɨɦɚɫɫɵ (ɦɝ·ɥ-1) ɤɨɩɟɩɨɞ Calanipeda aquaedulcis  ɢ 

Arctodiaptomus salinus ɩɪɢ ɩɢɬɚɧɢɢ ɫɦɟɫɶɸ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ ɜ ɨɛɴɟɦɟ 40 ɥ (p < 

0,05) 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɪɨɫɬ ɛɢɨɦɚɫɫɵ ɛɨɥɟɟ ɦɟɥɤɢɯ ɤɨɩɟɩɨɞ C. aquaedulcis  ɜ 

ɦɨɧɨɤɭɥɶɬɭɪɟ ɩɪɨɢɫɯɨɞɢɬ ɩɨɱɬɢ ɜɞɜɨɟ ɛɵɫɬɪɟɟ, ɱɟɦ ɩɪɢɪɨɫɬ ɛɨɥɟɟ ɤɪɭɩɧɵɯ 

A. salinus (ɜ ɫɯɨɞɧɵɯ ɬɪɨɮɢɱɟɫɤɢɯ ɢ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɭɫɥɨɜɢɹɯ).  

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɢ ɞɜɭɯ ɜɢɞɨɜ ɜ ɨɞɢɧɚɤɨɜɵɯ 

ɬɪɨɮɢɱɟɫɤɢɯ ɢ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɭɫɥɨɜɢɹɯ ɛɵɥ ɩɨɫɬɚɜɥɟɧ ɷɤɫɩɟɪɢɦɟɧɬ ɩɨ 

ɫɨɜɦɟɫɬɧɨɦɭ ɪɨɫɬɭ ɩɨɩɭɥɹɰɢɣ C. aquaedulcis ɢ A. salinus ɜ ɦɟɡɨɤɨɫɦɟ. ȼ ɫɦɟɲɚɧɧɨɣ 
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ɩɢɥɨɬɧɨɣ ɤɭɥɶɬɭɪɟ ɞɜɭɯ ɜɢɞɨɜ (ɜ ɨɛɴɟɦɟ 600 ɥ ɩɪɢ 21 °ɋ) ɨɬ ɢɫɯɨɞɧɨɝɨ 

ɫɨɨɬɧɨɲɟɧɢɹ ɪɚɜɧɨɣ ɩɥɨɬɧɨɫɬɢ ɤɨɩɟɩɨɞ A. salinus ɢ C. aquaedulcis (154 ɢ 152 ɷɤɡ·ɥ-1, 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ), ɧɨ ɜɞɜɨɟ ɛɨɥɶɲɟɣ ɫɭɯɨɣ ɛɢɨɦɚɫɫɵ ɩɟɪɜɨɝɨ ɜɢɞɚ (0,47 ɢ 0,21 ɦɝ·ɥ-1, 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ), ɱɟɪɟɡ 27 ɫɭɬ ɩɨɥɭɱɟɧɚ ɨɞɢɧɚɤɨɜɚɹ ɛɢɨɦɚɫɫɚ ɨɛɨɢɯ ɜɢɞɨɜ (1,36 ɢ 

1,33 ɦɝ·ɥ-1, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ) (ɪɢɫ. 5.3). Ɂɚ ɫɱɟɬ ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɢ ɪɚɡɜɢɬɢɹ ɢ 

ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɢ ɩɪɨɞɭɰɢɪɨɜɚɧɢɹ ɹɢɰ ɱɢɫɥɟɧɧɨɫɬɶ ɛɨɥɟɟ ɦɟɥɤɨɝɨ ɜɢɞɚ 

ɤɨɩɟɩɨɞ ɧɚɱɢɧɚɥɚ ɩɪɟɨɛɥɚɞɚɬɶ ɧɚɞ ɛɨɥɟɟ ɤɪɭɩɧɵɦ: ɤɨɧɟɱɧɚɹ ɩɥɨɬɧɨɫɬɶ 

C. aquaedulcis ɫɨɫɬɚɜɢɥɚ 930 ɷɤɡ·ɥ-1, ɚ A. salinus – 250 ɷɤɡ·ɥ-1, ɚ ɫɪɟɞɧɟɫɭɬɨɱɧɵɣ 

ɩɪɢɪɨɫɬ ɛɢɨɦɚɫɫɵ C. aquaedulcis ɩɪɟɜɵɲɚɥ ɬɚɤɨɜɨɣ A. salinus (0,043 ɢ 0,034 ɦɝ·ɥ-1, 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ), ɬɨɝɞɚ ɤɚɤ cɭɬɨɱɧɵɣ ɩɪɢɪɨɫɬ ɨɛɳɟɣ ɛɢɨɦɚɫɫɵ ɞɜɭɯ ɜɢɞɨɜ ɫɨɫɬɚɜɢɥ 

0,08 ɦɝ·ɥ-1.  

 

0

0,2

0,4

0,6

0,8

1

1,2

1,4

1,6

1 9 16 21 26

ȼɪɟɦɹ, ɫɭɬ

ɋ
ɭɯ

ɚɹ
 ɛ

ɢɨ
ɦ

ɚɫ
ɫɚ

, ɦ
ɝ •

 ɥ-1

Calanipeda aquaedulcis 

Arctodiaptomus salinus 

  
 

Ɋɢɫ. 5.3. Ɋɨɫɬ ɫɭɯɨɣ ɛɢɨɦɚɫɫɵ (ɦɝ·ɥ-1) ɤɨɩɟɩɨɞ Calanipeda aquaedulcis ɢ 

Arctodiaptomus salinus (ɩɨ ɤɨɦɩɨɧɟɧɬɚɦ) ɜ ɫɦɟɲɚɧɧɨɣ ɤɭɥɶɬɭɪɟ ɤɨɩɟɩɨɞ ɩɪɢ 

ɩɢɬɚɧɢɢ ɫɦɟɫɶɸ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ ɜ ɨɛɴɟɦɟ 600 ɥ (p < 0,05) 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɭɬɨɱɧɵɣ ɩɪɢɪɨɫɬ ɛɢɨɦɚɫɫɵ ɤɨɩɟɩɨɞ ɡɚɜɢɫɢɬ ɨɬ ɪɹɞɚ 

ɮɚɤɬɨɪɨɜ, ɬɚɤɢɯ ɤɚɤ ɬɟɦɩɟɪɚɬɭɪɚ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ, ɤɨɥɢɱɟɫɬɜɨ ɢ ɤɚɱɟɫɬɜɨ ɩɢɬɚɧɢɹ, 

ɫɤɨɪɨɫɬɶ ɪɚɡɜɢɬɢɹ ɢ ɩɪɨɞɭɰɢɪɨɜɚɧɢɹ ɹɢɰ. ɉɪɢ ɨɩɬɢɦɢɡɚɰɢɢ ɜɫɟɯ ɩɟɪɟɱɢɫɥɟɧɧɵɯ 
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ɮɚɤɬɨɪɨɜ ɦɨɠɧɨ ɞɨɫɬɢɱɶ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɫɭɬɨɱɧɨɝɨ ɩɪɢɪɨɫɬɚ ɛɢɨɦɚɫɫɵ 

C. aquaedulcis ɢ A. salinus ɜ ɤɨɪɨɬɤɢɟ ɫɪɨɤɢ.  

 

5.2. ɋɪɟɞɧɹɹ ɭɞɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɪɨɫɬɚ Calanipeda aquaedulcis ɢ 

Arctodiaptomus salinus ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɢ ɬɪɨɮɢɱɟɫɤɨɝɨ 

ɮɚɤɬɨɪɨɜ 

 

ɋɤɨɪɨɫɬɶ ɪɨɫɬɚ ɡɨɨɩɥɚɧɤɬɨɧɧɧɵɯ ɨɪɝɚɧɢɡɦɨɜ ɹɜɥɹɟɬɫɹ ɜɚɠɧɨɣ 

ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ, ɫ ɤɨɬɨɪɨɣ ɫɜɹɡɚɧɚ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɪɨɰɟɫɫɨɜ 

ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɜɟɳɟɫɬɜɚ ɢ ɷɧɟɪɝɢɢ ɜ ɩɥɚɧɤɬɨɧɧɨɦ ɫɨɨɛɳɟɫɬɜɟ. Ɋɨɥɶ 

ɡɨɨɩɥɚɧɤɬɨɧɧɨɝɨ ɨɪɝɚɧɢɡɦɚ ɜ ɢɫɫɥɟɞɭɟɦɨɣ ɷɤɨɫɢɫɬɟɦɟ ɦɨɠɧɨ ɨɰɟɧɢɬɶ ɩɨ ɨɰɟɧɤɟ 

ɪɟɚɥɢɡɚɰɢɢ ɩɨɬɟɧɰɢɚɥɶɧɵɯ ɬɟɦɩɨɜ ɟɝɨ ɪɨɫɬɚ. Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɜɢɫɢɦɨɫɬɢ ɫɤɨɪɨɫɬɢ 

ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɪɚɫɱɟɬɚ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ Д37]. Ʉɚɤ ɩɪɚɜɢɥɨ, ɭɞɟɥɶɧɚɹ 

ɫɤɨɪɨɫɬɶ ɫɧɢɠɚɟɬɫɹ ɩɨ ɦɟɪɟ ɪɨɫɬɚ ɨɪɝɚɧɢɡɦɚ, ɬ.ɤ. ɨɧɚ ɡɚɜɢɫɢɬ ɨɬ ɨɬɧɨɲɟɧɢɹ 

ɤɨɧɟɱɧɨɣ ɦɚɫɫɵ (ɢɥɢ ɞɥɢɧɵ) ɤ ɧɚɱɚɥɶɧɨɦɭ ɡɧɚɱɟɧɢɸ ɢ ɧɚɯɨɞɢɬɫɹ ɜ ɨɛɪɚɬɧɨɣ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɪɟɦɟɧɢ ɪɚɡɜɢɬɢɹ Д14, 15]. 

ɋɚɦɚɹ ɧɢɡɤɚɹ ɭɞɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɪɨɫɬɚ ɡɚ ɜɟɫɶ ɩɟɪɢɨɞ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ 

C. aquaedulcis (0,27 ɫɭɬ-1) ɩɨɥɭɱɟɧɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 17 °ɋ, ɚ ɫɚɦɚɹ ɜɵɫɨɤɚɹ (0,75 

ɫɭɬ-1) – ɩɪɢ 25 °ɋ (ɬɚɛɥ. 5.1). ɇɚɢɛɨɥɟɟ ɜɵɫɨɤɚɹ ɭɞɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɪɨɫɬɚ ɫɪɟɞɢ ɜɫɟɯ 

ɠɢɡɧɟɧɧɵɯ ɫɬɚɞɢɣ C. aquaedulcis ɨɩɪɟɞɟɥɟɧɚ ɧɚ ɨɬɪɟɡɤɟ ɫɬɚɪɲɢɯ ɧɚɭɩɥɢɚɥɶɧɵɯ 

ɫɬɚɞɢɣ N4 – 6 (1,32 ɫɭɬ-1), ɚ ɧɚɢɛɨɥɟɟ ɧɢɡɤɚɹ – ɧɚ ɨɬɪɟɡɤɟ ɫɬɚɪɲɢɯ ɤɨɩɟɩɨɞɢɬɧɵɯ 

ɫɬɚɞɢɣ ɜɨ ɜɫɟɦ ɞɢɚɩɚɡɨɧɟ ɬɟɦɩɟɪɚɬɭɪ 17 – 25 °ɋ.  

ɇɚ ɨɬɪɟɡɤɟ ɪɚɧɧɟɝɨ ɧɚɭɩɥɢɚɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ N1 – 3 C. aquaedulcis ɫɚɦɚɹ 

ɜɵɫɨɤɚɹ Cw (1,03 ɫɭɬ-1) – ɩɨɥɭɱɟɧɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 25 °ɋ. ɉɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ 17 °ɋ 

ɢ 21 °ɋ ɭɞɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɪɨɫɬɚ ɫɧɢɠɚɟɬɫɹ ɞɨ 0,42 ɫɭɬ-1.  

ɋɚɦɚɹ ɧɢɡɤɚɹ ɭɞɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɪɨɫɬɚ C. aquaedulcis ɜ ɬɟɱɟɧɢɟ ɤɚɤ ɜɫɟɝɨ 

ɧɚɭɩɥɢɚɥɶɧɨɝɨ ɩɟɪɢɨɞɚ (N1 – 6), ɬɚɤ ɢ ɜɫɟɝɨ ɤɨɩɟɩɨɞɢɬɧɨɝɨ ɩɟɪɢɨɞɚ (ɋ1 – 6) 

ɨɩɪɟɞɟɥɟɧɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 17 °ɋ. ɇɚɱɢɧɚɹ ɫ ɩɟɪɢɨɞɚ N4 – 6 – ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɚɹ 

ɫɤɨɪɨɫɬɶ ɭɞɟɥɶɧɨɝɨ ɪɨɫɬɚ – 1,32 ɫɭɬ-1– ɫɪɟɞɢ ɜɫɟɯ ɠɢɡɧɟɧɧɵɯ ɫɬɚɞɢɣ – ɩɨɥɭɱɟɧɚ ɩɪɢ 

ɬɟɦɩɟɪɚɬɭɪɟ 25 °ɋ. ɇɚ ɩɪɨɬɹɠɟɧɢɢ ɤɨɩɟɩɨɞɢɬɧɵɯ ɫɬɚɞɢɣ C1 – 3 ɢ C4 – 5 ɜɩɥɨɬɶ ɞɨ 



 107 

ɞɨɫɬɢɠɟɧɢɹ ɩɨɥɨɜɨɡɪɟɥɨɫɬɢ ɋ6 ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɢɣ ɩɨɤɚɡɚɬɟɥɶ ɭɞɟɥɶɧɨɣ ɫɤɨɪɨɫɬɢ 

ɪɨɫɬɚ ɞɨɫɬɢɝɚɟɬɫɹ C. aquaedulcis ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 25 °ɋ.  

 

Ɍɚɛɥицɚ 5.1.  

Ɂɧɚɱɟɧɢɹ ɫɪɟɞɧɟɣ ɭɞɟɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɪɨɫɬɚ (Cw, ɫɭɬ-1) ɤɨɩɟɩɨɞ Calanipeda 

aquaedulcis ɧɚ ɪɚɡɧɵɯ ɫɬɚɞɢɹɯ ɪɚɡɜɢɬɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ 

ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɩɪɢ ɩɢɬɚɧɢɢ Isochrysis galbana 

 

 

Cа ɫɬɚɞɢɣ 

 

 

17 ± 1,5 °ɋ 

 

 

21 ± 1,5 °ɋ 

 

 

25 ± 1,5 °ɋ 

 

Cw N1 – 3 

Cw N4 – 6 

Cw C1 – 3 

Cw C4 – 5 

0,42 

0,54 

0,21 

0,08 

0,42 

0,90 

0,37 

0,13 

1,03 

1,32 

0,77 

0,16 

Cw N1 – C5 0,27 0,43 0,75 

 

 

ɍɞɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɪɨɫɬɚ ɤɨɩɟɩɨɞ A. salinus ɜɨɡɪɚɫɬɚɟɬ ɨɬ 17 °ɋ (ɧɚ ɜɫɟɯ ɷɬɚɩɚɯ 

ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ) ɢ 25 °ɋ (ɞɥɹ ɫɬɚɞɢɣ C1 – 3, C4 – 5), ɬɨɝɞɚ ɤɚɤ ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɭɸ 

ɭɞɟɥɶɧɭɸ ɫɤɨɪɨɫɬɶ ɪɨɫɬɚ ɧɚɛɥɸɞɚɥɢ ɩɪɢ 21 °ɋ (ɞɥɹ ɫɬɚɞɢɣ N1 – 3, C1 – 3, C4 – 5), ɡɚ 

ɢɫɤɥɸɱɟɧɢɟɦ ɩɟɪɢɨɞɚ N4 – 6 (ɬɚɛɥ. 5.2).  

Ɍɚɤɠɟ ɤɚɤ ɢ ɭ C. aquaedulcis ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɚɹ ɭɞɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɪɨɫɬɚ (0,7 

ɫɭɬ -1) ɫɪɟɞɢ ɜɫɟɯ ɠɢɡɧɟɧɧɵɯ ɫɬɚɞɢɣ A. salinus ɧɚɛɥɸɞɚɟɬɫɹ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɫɬɚɪɲɢɯ 

ɧɚɭɩɥɢɚɥɶɧɵɯ ɫɬɚɞɢɣ N4 – 6, ɬɚɤɠɟ ɜɨ ɜɫɟɦ ɞɢɚɩɚɡɨɧɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ 

ɬɟɦɩɟɪɚɬɭɪ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɩɨɥɭɱɟɧɚ ɞɥɹ ɫɨɜɨɤɭɩɧɨɫɬɢ. 
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Ɍɚɛɥицɚ 5.2.  

Ɂɧɚɱɟɧɢɹ ɫɪɟɞɧɟɣ ɭɞɟɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɪɨɫɬɚ (Cw ɫɭɬ-1) ɤɨɩɟɩɨɞ Arctodiaptomus 

salinus ɧɚ ɪɚɡɧɵɯ ɫɬɚɞɢɹɯ ɪɚɡɜɢɬɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ 

ɩɪɢ ɩɢɬɚɧɢɢ Isochrysis galbana 

 

 

Cа ɫɬɚɞɢɣ 

 

 

17 ± 1,5 °ɋ 

 

 

21 ± 1,5 °ɋ 

 

 

25 ± 1,5 °ɋ 

 

Cw N1 – 3 

Cw N4 – 6 

Cw C1 – 3 

Cw C4 – 5 

0,19 

0,44 

0,20 

0,07 

0,26 

0,65 

0,26 

0,11 

0,22 

0,70 

0,20 

0,07 

Cw N1 – C5 0,20 0,29 0,25 

 

ɇɚ ɨɬɪɟɡɤɟ ɪɚɧɧɟɝɨ ɧɚɭɩɥɢɚɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ N1 – 3 ɫɚɦɚɹ ɜɵɫɨɤɚɹ Cw (0,26 

ɫɭɬ-1) – ɩɨɥɭɱɟɧɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 21 °ɋ, ɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 25 °ɋ ɧɚɛɥɸɞɚɟɬɫɹ ɟɟ 

ɫɧɢɠɟɧɢɟ ɞɨ 0,22 ɫɭɬ-1.  

ɋɚɦɚɹ ɧɢɡɤɚɹ ɭɞɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɪɨɫɬɚ A. salinus ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ 

ɧɚɭɩɥɢɚɥɶɧɨɝɨ ɩɟɪɢɨɞɚ (N1 – 6) ɨɩɪɟɞɟɥɟɧɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 17 °ɋ, ɧɨ ɜ ɬɟɱɟɧɢɟ 

ɤɨɩɟɩɨɞɢɬɧɨɝɨ ɩɟɪɢɨɞɚ (ɋ1 – 6) ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 17 °ɋ ɢ 25 °ɋ ɧɚɛɥɸɞɚɸɬɫɹ 

ɨɞɢɧɚɤɨɜɵɟ ɡɧɚɱɟɧɢɹ Cw. ɇɚɱɢɧɚɹ ɫ N4 – 6 – ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɚɹ ɫɤɨɪɨɫɬɶ ɭɞɟɥɶɧɨɝɨ 

ɪɨɫɬɚ – 0,70 ɫɭɬ-1 – ɫɪɟɞɢ ɜɫɟɯ ɠɢɡɧɟɧɧɵɯ ɫɬɚɞɢɣ – ɩɨɥɭɱɟɧɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 25 °ɋ. 

ɇɚ ɩɪɨɬɹɠɟɧɢɢ ɤɨɩɟɩɨɞɢɬɧɵɯ ɫɬɚɞɢɣ C1 – 3, C4 – 5 ɜɩɥɨɬɶ ɞɨ ɞɨɫɬɢɠɟɧɢɹ 

ɩɨɥɨɜɨɡɪɟɥɨɫɬɢ ɋ6 ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɢɣ ɩɨɤɚɡɚɬɟɥɶ ɭɞɟɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɪɨɫɬɚ 

ɞɨɫɬɢɝɚɟɬɫɹ A. salinus ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 21 °ɋ.  

ȼ ɪɚɛɨɬɟ ɧɚɦɢ ɛɵɥɚ ɩɨɥɭɱɟɧɚ ɛɨɥɟɟ ɜɵɫɨɤɚɹ ɫɤɨɪɨɫɬɶ ɪɨɫɬɚ ɤɨɩɟɩɨɞ A. salinus 

ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 21 °ɋ – 0.29 ɫɭɬ-1, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɩɨ ɞɚɧɧɵɦ Д64Ж ɫɤɨɪɨɫɬɶ ɪɨɫɬɚ ɜ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 20 °ɋ ɫɨɫɬɚɜɢɥɚ 0,124 ɫɭɬ-1, ɢ 

ɨɬɦɟɱɟɧɚ, ɩɨ-ɜɢɞɢɦɨɦɭ, ɦɚɤɫɢɦɚɥɶɧɨɣ ɞɥɹ ɞɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ. 
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ɇɚɢɛɨɥɟɟ ɧɢɡɤɭɸ ɭɞɟɥɶɧɭɸ ɫɤɨɪɨɫɬɶ ɪɨɫɬɚ ɧɚ ɜɫɟɯ ɫɬɚɞɢɹɯ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ 

ɤɨɩɟɩɨɞ C. aquaedulcis ɧɚɛɥɸɞɚɥɢ ɩɪɢ ɩɢɬɚɧɢɢ Ph. tricornutum, ɬɨɝɞɚ ɤɚɤ ɫɚɦɭɸ 

ɜɵɫɨɤɭɸ – ɩɪɢ ɩɢɬɚɧɢɢ I. galbana (ɧɚ ɫɬɚɞɢɹɯ N1 – 3, C4 – 5) ɢ P. cordatum (ɧɚ 

ɫɬɚɞɢɹɯ N4 – 6, C1 – 3, C4 – 5) (ɬɚɛɥ. 5.3). 

 

Ɍɚɛɥицɚ 5.3.  

Ɂɧɚɱɟɧɢɹ ɫɪɟɞɧɟɣ ɭɞɟɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɪɨɫɬɚ (Cw, ɫɭɬ-1) ɤɨɩɟɩɨɞ Calanipeda 

aquaedulcis ɧɚ ɪɚɡɧɵɯ ɫɬɚɞɢɹɯ ɪɚɡɜɢɬɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɪɨɮɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɩɪɢ 

ɬɟɦɩɟɪɚɬɭɪɟ 21 ± 1,5 °ɋ (ɩɪɨɱɟɪɤɚɦɢ ɨɛɨɡɧɚɱɟɧɵ ɫɬɚɞɢɢ ɪɚɡɜɢɬɢɹ ɤɨɩɟɩɨɞ, ɧɚ 

ɤɨɬɨɪɵɯ ɨɫɨɛɢ ɧɟ ɪɚɡɜɢɜɚɸɬɫɹ ɩɪɢ ɩɢɬɚɧɢɢ ɞɚɧɧɵɦɢ ɜɢɞɚɦɢ ɜɨɞɨɪɨɫɥɟɣ) 

 

 

Cа ɫɬɚɞɢɣ 

 

 

Cw  

N1 – 3 

 

 

Cw  

N4 – 6 

 

 

Cw  

C1 – 3 

 

 

Cw  

C4 – 5 

 

 

Cw  

N1 – C5 

 

Isochrysis galbana 

Prorocentrum cordatum 

Phaeodactylum tricornutum 

Thalassiosira weissflogii 

Dunaliella salina 

Chlorella vulgaris 

0,42 

0,25 

0,18 

0,32 

0,42 

0,32 

0,90 

1,35 

0,67 

- 

0,90 

0,90 

0,37 

0,50 

0,30 

- 

- 

- 

0,13 

0,13 

0,06 

- 

- 

- 

0,43 

0,43 

0,24 

- 

- 

- 

 

Ɋɚɡɧɵɟ ɫɬɚɞɢɢ ɪɚɡɜɢɬɢɹ C. aquaedulcis ɢɦɟɸɬ ɪɚɡɧɭɸ ɞɥɢɬɟɥɶɧɨɫɬɶ 

ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɜɢɞɚ ɩɢɬɚɧɢɹ, ɢ ɞɥɢɬɟɥɶɧɨɫɬɶ ɫɬɚɞɢɣ ɧɟ ɨɛɹɡɚɬɟɥɶɧɨ ɧɚɯɨɞɢɬɫɹ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɡɦɟɪɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɬɚɞɢɢ. ɇɚɢɛɨɥɟɟ ɜɵɫɨɤɚɹ ɭɞɟɥɶɧɚɹ 

ɫɤɨɪɨɫɬɶ ɪɨɫɬɚ ɫɪɟɞɢ ɜɫɟɯ ɠɢɡɧɟɧɧɵɯ ɫɬɚɞɢɣ C. aquaedulcis ɩɨɥɭɱɟɧɚ ɞɥɹ ɫɬɚɪɲɢɯ 

ɧɚɭɩɥɢɚɥɶɧɵɯ ɫɬɚɞɢɣ N4 – 6 ɩɪɢ ɩɢɬɚɧɢɢ ɥɸɛɨɣ ɢɡ ɪɚɫɫɦɨɬɪɟɧɧɵɯ 

ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɜɵɯ ɞɢɟɬ. 

ȼɥɢɹɧɢɟ ɜɢɞɚ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ ɧɚ ɭɞɟɥɶɧɭɸ ɫɤɨɪɨɫɬɶ ɪɨɫɬɚ ɧɚɯɨɞɢɬɫɹ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɤɚɤ ɨɬ ɤɚɱɟɫɬɜɟɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɢɤɪɨɜɨɞɨɪɨɫɥɢ, ɬɚɤ ɢ ɨɬ ɩɟɪɢɨɞɚ 
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ɪɚɡɜɢɬɢɹ ɤɨɩɟɩɨɞ. ɇɚ ɨɬɪɟɡɤɟ ɪɚɧɧɟɝɨ ɧɚɭɩɥɢɚɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ N1 – 3 ɫɚɦɚɹ ɜɵɫɨɤɚɹ 

Cw (0,42) – ɩɨɥɭɱɟɧɚ ɩɪɢ ɩɢɬɚɧɢɢ I. galbana ɢ D. salina. ɉɪɢ ɩɢɬɚɧɢɢ Th. weissflogii 

ɢɥɢ Ch.vulgarisɭɞɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɪɨɫɬɚ C. aquaedulcis ɫɧɢɠɚɟɬɫɹ ɞɨ 0,32.  

ɋɚɦɚɹ ɧɢɡɤɚɹ ɭɞɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɪɨɫɬɚ C. aquaedulcis ɜ ɬɟɱɟɧɢɟ ɤɚɤ ɜɫɟɝɨ 

ɧɚɭɩɥɢɚɥɶɧɨɝɨ ɩɟɪɢɨɞɚ (N1 – 6), ɬɚɤ ɢ ɜɫɟɝɨ ɤɨɩɟɩɨɞɢɬɧɨɝɨ ɩɟɪɢɨɞɚ (ɋ1 – 6) 

ɨɩɪɟɞɟɥɟɧɚ ɩɪɢ ɩɢɬɚɧɢɢ Ph. tricornutum (ɬɚɛɥ.5.3). ɇɚɱɢɧɚɹ ɫ N4 – 6 – ɧɚɢɛɨɥɟɟ 

ɜɵɫɨɤɚɹ ɫɤɨɪɨɫɬɶ ɭɞɟɥɶɧɨɝɨ ɪɨɫɬɚ – 1,35 – ɫɪɟɞɢ ɜɫɟɯ ɠɢɡɧɟɧɧɵɯ ɫɬɚɞɢɣ – ɩɨɥɭɱɟɧɚ 

ɩɪɢ ɩɢɬɚɧɢɢ P. cordatum. ɇɚ ɩɪɨɬɹɠɟɧɢɢ ɫɬɚɞɢɣ C1 – 3 – ɫɚɦɵɟ ɜɵɫɨɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

ɭɞɟɥɶɧɨɝɨ ɪɨɫɬɚ C. aquaedulcis – 0,50 – ɩɪɢ ɩɢɬɚɧɢɢ P. cordatum. ɇɚ ɩɪɨɬɹɠɟɧɢɢ 

ɤɨɩɟɩɨɞɢɬɧɵɯ ɫɬɚɞɢɣ C4 – 5 ɜɩɥɨɬɶ ɞɨ ɞɨɫɬɢɠɟɧɢɹ ɩɨɥɨɜɨɡɪɟɥɨɫɬɢ ɋ6 ɧɚɢɛɨɥɟɟ 

ɜɵɫɨɤɢɣ ɩɨɤɚɡɚɬɟɥɶ ɭɞɟɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɪɨɫɬɚ ɞɨɫɬɢɝɚɟɬɫɹ C. aquaedulcis ɩɪɢ 

ɩɢɬɚɧɢɢ P. cordatum ɢ I. galbana.  

ɋɚɦɚɹ ɧɢɡɤɚɹ ɭɞɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɪɨɫɬɚ ɤɨɩɟɩɨɞ A. salinus ɩɨɥɭɱɟɧɚ ɩɪɢ 

ɩɢɬɚɧɢɢ D. salina (N1 – 3, N4 – 6, C1 – 3), Th. weissflogii (C1 – 3, C4 – 5), G. foliaceum 

(C1 – 3) ɢ P.  micans (C1 – 3), ɬɨɝɞɚ ɤɚɤ ɫɚɦɚɹ ɜɵɫɨɤɚɹ – ɩɪɢ ɩɢɬɚɧɢɢ I. galbana (N1 – 

3, N4 – 6, C1 – 3), P. cordatum (N4 – 6, C1 – 3, C4 – 5), P.  micans (N4 – 6) ɢ 

G. foliaceum (N4 – 6) (ɬɚɛɥ. 5.4). 

Ɋɚɡɜɢɬɢɟ A. salinus, ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɜɢɞɚ ɩɢɬɚɧɢɹ, ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɟɧɧɵɦ 

ɡɚɤɨɧɨɦɟɪɧɨɫɬɹɦ. ɉɪɢ ɩɢɬɚɧɢɢ A. salinus ɧɚ ɥɸɛɨɣ ɢɡ ɪɚɫɫɦɨɬɪɟɧɧɵɯ 

ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɜɵɯ ɞɢɟɬ – ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɚɹ ɭɞɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɪɨɫɬɚ ɫɪɟɞɢ ɜɫɟɯ 

ɠɢɡɧɟɧɧɵɯ ɫɬɚɞɢɣ ɩɨɥɭɱɟɧɚ ɧɚ ɨɬɪɟɡɤɟ ɫɬɚɪɲɢɯ ɧɚɭɩɥɢɚɥɶɧɵɯ ɫɬɚɞɢɣ N4 – 6.  

ȼɥɢɹɧɢɟ ɬɚɤɫɨɧɚ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ ɧɚ ɭɞɟɥɶɧɭɸ ɫɤɨɪɨɫɬɶ ɪɨɫɬɚ ɧɚɯɨɞɢɬɫɹ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɤɚɤ ɨɬ ɬɚɤɫɨɧɚ ɦɢɤɪɨɜɨɞɨɪɨɫɥɢ, ɬɚɤ ɢ ɨɬ ɩɟɪɢɨɞɚ ɪɚɡɜɢɬɢɹ. ɇɚ ɨɬɪɟɡɤɟ 

ɪɚɧɧɟɝɨ ɧɚɭɩɥɢɚɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ N1 – 3 ɫɚɦɚɹ ɜɵɫɨɤɚɹ Cw (0,26 ɫɭɬ-1) – ɩɨɥɭɱɟɧɚ 

ɩɪɢ ɩɢɬɚɧɢɢ I. galbana. ɉɪɢ ɩɢɬɚɧɢɢ Th. weissflogii, P.  micans, P. cordatum, 

G. foliaceum ɭɞɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɪɨɫɬɚ ɫɧɢɠɚɟɬɫɹ ɞɨ 0,19 ɫɭɬ-1.  
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Ɍɚɛɥицɚ 5.4.  

Ɂɧɚɱɟɧɢɹ ɫɪɟɞɧɟɣ ɭɞɟɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɪɨɫɬɚ (Cw ɫɭɬ-1) ɤɨɩɟɩɨɞ Arctodiaptomus 

salinus ɧɚ ɪɚɡɧɵɯ ɫɬɚɞɢɹɯ ɪɚɡɜɢɬɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɪɨɮɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɩɪɢ 

ɬɟɦɩɟɪɚɬɭɪɟ 21 ± 1,5 °ɋ 

 

 

Cа ɫɬɚɞɢɣ 

 

 

Cw 

N1 – 3 

 

 

Cw 

N4 – 6 

 

 

Cw 

C1 – 3 

 

 

Cw 

C4 – 5 

 

 

Cw 

N1 – C5 

 

Isochrysis galbana 

Prorocentrum cordatum 

Prorocentrum micans 

Glenodinium foliaceum 

Dunaliella salina 

Thalassiosira weissflogii 

0,26 

0,19 

0,19 

0,19 

0,13 

0,19 

0,65 

0,65 

0,65 

0,65 

0,33 

0,52 

0,26 

0,26 

0,23 

0,23 

0,23 

0,23 

0,11 

0,12 

0,11 

0,11 

0,11 

0,07 

0,29 

0,29 

0,26 

0,20 

0,20 

0,22 

 

ɋɚɦɚɹ ɧɢɡɤɚɹ ɭɞɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɪɨɫɬɚ A. salinus ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ 

ɧɚɭɩɥɢɚɥɶɧɨɝɨ ɩɟɪɢɨɞɚ (N1 – 6) ɨɩɪɟɞɟɥɟɧɚ ɩɪɢ ɩɢɬɚɧɢɢ D. salina, ɧɨ ɜ ɬɟɱɟɧɢɟ 

ɤɨɩɟɩɨɞɢɬɧɨɝɨ ɩɟɪɢɨɞɚ (ɋ1 – 6) ɩɪɢ ɩɢɬɚɧɢɢ ɷɬɢɦ ɜɢɞɨɦ ɦɢɤɪɨɜɨɞɨɪɨɫɥɢ 

ɧɚɛɥɸɞɚɸɬɫɹ ɨɞɢɧɚɤɨɜɵɟ ɫ G. foliaceum ɢ P.  micans ɡɧɚɱɟɧɢɹ Cw.  

ɇɚɱɢɧɚɹ ɫ N4 – 6 – ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɚɹ ɫɤɨɪɨɫɬɶ ɭɞɟɥɶɧɨɝɨ ɪɨɫɬɚ – 0,65 – ɫɪɟɞɢ 

ɜɫɟɯ ɠɢɡɧɟɧɧɵɯ ɫɬɚɞɢɣ – ɩɨɥɭɱɟɧɚ ɩɪɢ ɩɢɬɚɧɢɢ ɦɨɧɨɤɭɥɶɬɭɪɚɦɢ ɬɪɟɯ ɜɢɞɨɜ 

(I. galbana, P. cordatum, P.  micans). ɇɚ ɩɪɨɬɹɠɟɧɢɢ ɫɬɚɞɢɣ C1 – 3 – ɫɚɦɵɟ ɜɵɫɨɤɢɟ 

ɩɨɤɚɡɚɬɟɥɢ ɭɞɟɥɶɧɨɝɨ ɪɨɫɬɚ A. salinus – 0,26 – ɩɪɢ ɩɢɬɚɧɢɢ I. galbana ɢ P. cordatum. 

ɇɚ ɩɪɨɬɹɠɟɧɢɢ ɤɨɩɟɩɨɞɢɬɧɵɯ ɫɬɚɞɢɣ C4 – 5 ɜɩɥɨɬɶ ɞɨ ɞɨɫɬɢɠɟɧɢɹ ɩɨɥɨɜɨɡɪɟɥɨɫɬɢ 

ɋ6 ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɢɣ ɩɨɤɚɡɚɬɟɥɶ ɭɞɟɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɪɨɫɬɚ ɞɨɫɬɢɝɚɟɬɫɹ A. salinus ɩɪɢ 

ɩɢɬɚɧɢɢ P. cordatum.  

ɍɞɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɪɨɫɬɚ ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɯɨɪɨɲɢɦ ɩɨɤɚɡɚɬɟɥɟɦ ɫɪɚɜɧɟɧɢɹ 

ɫɤɨɪɨɫɬɢ ɪɨɫɬɚ ɭ ɤɨɩɟɩɨɞ ɪɚɡɧɵɯ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɝɪɭɩɩ. Ⱥɧɚɥɢɡ ɥɢɬɟɪɚɬɭɪɧɵɯ 

ɞɚɧɧɵɯ ɞɥɹ ɱɟɪɧɨɦɨɪɫɤɢɯ ɜɢɞɨɜ ɤɨɩɟɩɨɞ ɩɨɤɚɡɚɥ, ɱɬɨ ɢɦɟɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨɟ 
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ɩɨɜɵɲɟɧɢɟ ɭɞɟɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɪɨɫɬɚ ɜ ɧɚɱɚɥɟ ɧɚɭɩɥɢɚɥɶɧɨɝɨ ɢ ɤɨɩɟɩɨɞɢɬɧɨɝɨ 

ɷɬɚɩɨɜ [54, 55Ж. Ʉ ɤɨɧɰɭ ɤɚɠɞɨɝɨ ɢɡ ɷɬɚɩɨɜ ɧɚɛɥɸɞɚɟɬɫɹ ɫɧɢɠɟɧɢɟ ɩɪɢɪɨɫɬɚ 

Ɉɬɱɚɫɬɢ, ɞɚɧɧɨɟ ɭɬɜɟɪɠɞɟɧɢɟ ɢɦɟɟɬ ɦɟɫɬɨ ɢ ɜ ɧɚɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ (ɬɨɥɶɤɨ 

ɞɥɹ ɤɨɩɟɩɨɞɢɬɧɵɯ ɫɬɚɞɢɣ). Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ, ɩɪɢ ɜɫɟɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɢ ɬɪɨɮɢɱɟɫɤɢɯ 

ɪɟɠɢɦɚɯ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɧɚɛɥɸɞɚɟɬɫɹ ɩɨɜɵɲɟɧɢɟ ɭɞɟɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɪɨɫɬɚ ɧɚ 

ɪɚɧɧɢɯ ɤɨɩɟɩɨɞɢɬɧɵɯ ɫɬɚɞɢɹɯ ɋ1 – 3 ɢ ɡɚɬɟɦ ɩɨɫɬɟɩɟɧɧɨɟ ɫɧɢɠɟɧɢɟ ɞɨ ɩɨɫɥɟɞɧɟɣ 

ɤɨɩɟɩɨɞɢɬɧɨɣ ɫɬɚɞɢɢ. Ⱦɥɹ ɧɚɭɩɥɢɚɥɶɧɵɯ ɫɬɚɞɢɣ ɧɟ ɭɞɚɥɨɫɶ ɩɪɨɫɥɟɞɢɬɶ ɷɬɨ ɹɜɥɟɧɢɟ 

ɥɢɲɶ ɩɨ ɞɜɭɦ ɝɪɭɩɩɚɦ (N1 – 3 ɢ N 4 – 6), ɜɨɡɦɨɠɧɨ, ɷɬɨ ɹɜɥɟɧɢɟ ɢɦɟɟɬ ɦɟɫɬɨ, ɟɫɥɢ 

ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɠɞɭɸ ɫɬɚɞɢɸ ɧɚɭɩɥɢɚɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɨɬɞɟɥɶɧɨ. 

ɂɫɯɨɞɹ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɧɚɦɢ ɞɚɧɧɵɯ, ɩɪɢ ɜɫɟɯ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ 

ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɢ ɬɪɨɮɢɱɟɫɤɢɯ ɪɟɠɢɦɚɯ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ C. aquaedulcis ɢ A. salinus 

ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɚɹ ɭɞɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɪɨɫɬɚ ɫɪɟɞɢ ɜɫɟɯ ɠɢɡɧɟɧɧɵɯ ɫɬɚɞɢɣ ɩɨɥɭɱɟɧɚ 

ɧɚ ɨɬɪɟɡɤɟ ɫɬɚɪɲɢɯ ɧɚɭɩɥɢɚɥɶɧɵɯ ɫɬɚɞɢɣ N4 – 6.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚ ɜɫɟɯ ɷɬɚɩɚɯ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɤɨɩɟɩɨɞ C. aquaedulcis ɫɚɦɚɹ 

ɜɵɫɨɤɚɹ ɭɞɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɪɨɫɬɚ ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 25 °ɋ, ɢ ɩɪɢ ɩɢɬɚɧɢɢ 

I. galbana (ɧɚ ɫɬɚɞɢɹɯ N1 – 3, C4 – 5) ɢ P. cordatum (ɧɚ ɫɬɚɞɢɹɯ N4 – 6, C1 – 3, C4 – 

5). ȼ ɨɬɥɢɱɢɟ ɨɬ C. aquaedulcis ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɭɸ ɭɞɟɥɶɧɭɸ ɫɤɨɪɨɫɬɶ ɪɨɫɬɚ 

A. salinus ɧɚɛɥɸɞɚɥɢ ɩɪɢ 21 °ɋ (ɞɥɹ ɫɬɚɞɢɣ N1 – 3, C1 – 3, C4 – 5) ɢ  ɩɪɢ 25 °ɋ (ɞɥɹ 

ɫɬɚɞɢɣ N4 – 6), ɚ ɬɚɤɠɟ ɩɪɢ ɩɢɬɚɧɢɢ I. galbana (N1 – 3, N4 – 6, C1 – 3), P. cordatum 

(N4 – 6, C1 – 3, C4 – 5), P.  micans (N4 – 6) ɢ G. foliaceum (N4 – 6).  

 

5.3. ɗɥɟɦɟɧɬɵ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɛɚɥɚɧɫɚ ɫɚɦɨɤ Calanipeda aquaedulcis ɢ 

Arctodiaptomus salinus ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɪɨɮɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ 

 

ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɨɛɦɟɧɚ ɤɨɩɟɩɨɞ ɬɟɫɧɨ ɫɜɹɡɚɧɚ ɫɨ ɫɤɨɪɨɫɬɶɸ ɢɯ ɪɨɫɬɚ ɢ 

ɪɚɡɜɢɬɢɹ  ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɫɤɨɪɨɫɬɶ ɨɛɦɟɧɚ, ɨɬɧɟɫɟɧɧɚɹ ɤ ɟɞɢɧɢɰɟ ɦɚɫɫɵ ɬɟɥɚ. 

ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɣ ɦɟɪɨɣ ɫɤɨɪɨɫɬɢ ɨɛɦɟɧɚ ɫɥɭɠɢɬ ɫɤɨɪɨɫɬɶ ɩɨɬɪɟɛɥɟɧɢɹ 

ɤɢɫɥɨɪɨɞɚ, ɬ.ɟ. ɤɨɥɢɱɟɫɬɜɨ ɤɢɫɥɨɪɨɞɚ, ɩɨɬɪɟɛɥɹɟɦɨɟ ɨɞɧɨɣ ɨɫɨɛɶɸ ɡɚ ɟɞɢɧɢɰɭ 

ɜɪɟɦɟɧɢ. ɋɤɨɪɨɫɬɶ ɨɛɦɟɧɚ ɱɚɫɬɨ ɫɨɩɨɫɬɚɜɥɹɸɬ ɫɨ ɫɤɨɪɨɫɬɹɦɢ ɪɨɫɬɚ ɢ ɩɢɬɚɧɢɹ [33, 

37], ɚ ɬɚɤɠɟ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɪɚɫɱɟɬɨɜ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ [35].  
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ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɢɡ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 

ɩɥɨɞɨɜɢɬɨɫɬɢ ɫɚɦɨɤ ɤɨɩɟɩɨɞ C. aquaedulcis ɢ A. salinus ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 21 °ɋ ɩɪɢ 

ɪɚɡɧɵɯ ɬɪɨɮɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɛɚɥɚɧɫɚ ɤɨɩɟɩɨɞ (ɬɚɛɥ. 5.5).  

Ɍɚɛɥицɚ 5.5.  

ɗɥɟɦɟɧɬɵ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɛɚɥɚɧɫɚ ɫɚɦɨɤ  

Calanipeda aquaedulcis ɢ Arctodiaptomus salinus  

 

Ʉɨɧɰɟɧɬɪɚɰɢɹ 

ɩɢɳɢ 

C, ɦɝ C ɦɥ-1 

Ɋɚɰɢɨɧ 

R,  

ɦɝ·C ɷɤɡ-1·ɫɭɬ-1 

ɉɪɨɞɭɤɰɢɹ 

ɹɢɰ, EP, 

ɦɝ·C ɷɤɡ-1·ɫɭɬ-1 

ɗɮɮɟɤɬɢɜ-

ɧɨɫɬɶ 

ɭɫɜɨɟɧɢɹ 

ɩɢɳɢ 

(EP + Q) / R 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ 

ɫɭɦɦɚɪɧɨɝɨ 

ɪɨɫɬɚ 

ɝɟɧɟɪɚɬɢɜɧɨɣ 

ɩɪɨɞɭɤɰɢɢ 

EP / R 

Calanipeda aquaedulcis 

0,051 (I. galbana) 

0,015 (I. galbana) 

0,020 

0,012 

0,0028 

0,0031 

0,200 

0,359 

0,142 

0,263 

0,038 (P. cordatum) 

0,014 (P. cordatum) 

0,007 

0,010 

0,0026 

0,0030 

0,566 

0,424 

0,394 

0,307 

Arctodiaptomus salinus 

0,062 (I. galbana) 

0,021 (I. galbana) 

0,039 

0,027 

0,0023 

0,0031 

0,115 

0,193 

0,059 

0,114 

0,026 (P. cordatum) 

0,019 (P. cordatum) 

0,020 

0,019 

0,0024 

0,0015 

0,230 

0,197 

0,122 

0,081 

ɉɪɢɦɟɱɚɧɢɟ: ɞɵɯɚɧɢɟ ɤɨɩɟɩɨɞ Q, ɦɝ · ɷɤɡ-1 · ɫɭɬ-1, ɩɪɢɜɟɞɟɧɨ ɩɨ Д162] 

 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɭɫɜɨɟɧɢɹ ɩɢɳɢ ɢ ɦɚɤɫɢɦɚɥɶɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

ɫɭɦɦɚɪɧɨɝɨ ɪɨɫɬɚ ɝɟɧɟɪɚɬɢɜɧɨɣ ɩɪɨɞɭɤɰɢɢ C. aquaedulcis ɛɵɥɚ ɭɫɬɚɧɨɜɥɟɧɚ ɩɪɢ 

ɩɢɬɚɧɢɢ ɫɚɦɨɤ P. cordatum ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɢɢ 0,038 ɦɝ ɋ ɦɥ-1 – 0,566 ɢ 0,394, 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ (ɬɚɛɥ. 5.5). Ɇɚɤɫɢɦɚɥɶɧɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɭɫɜɨɟɧɢɹ ɩɢɳɢ ɢ 

ɦɚɤɫɢɦɚɥɶɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɫɭɦɦɚɪɧɨɝɨ ɪɨɫɬɚ ɝɟɧɟɪɚɬɢɜɧɨɣ ɩɪɨɞɭɤɰɢɢ A. salinus 

ɛɵɥɚ ɩɨɥɭɱɟɧɚ ɩɪɢ ɩɢɬɚɧɢɢ ɫɚɦɨɤ P. cordatum ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɢɢ 0,026 ɦɝ ɋ ɦɥ-1– 
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0,230 ɢ 0,122, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ɍɨ ɟɫɬɶ, ɫ ɩɨɜɵɲɟɧɢɟɦ ɤɨɧɰɟɬɪɚɰɢɢ P. cordatum (ɜ 

ɨɬɥɢɱɢɢ ɨɬ I. galbana) ɩɪɨɢɫɯɨɞɢɬ ɭɜɟɥɢɱɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɭɫɜɨɟɧɢɹ ɩɢɳɢ ɢ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɭɦɦɚɪɧɨɝɨ ɪɨɫɬɚ ɝɟɧɟɪɚɬɢɜɧɨɣ ɩɪɨɞɭɤɰɢɢ C. aquaedulcis ɢ 

A. salinus. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɦɚɤɫɢɦɚɥɶɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɭɫɜɨɟɧɢɹ ɩɢɳɢ ɢ 

ɦɚɤɫɢɦɚɥɶɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɫɭɦɦɚɪɧɨɝɨ ɪɨɫɬɚ ɝɟɧɟɪɚɬɢɜɧɨɣ ɩɪɨɞɭɤɰɢɢ 

C. aquaedulcis ɛɵɥɚ ɜɞɜɨɟ ɜɵɲɟ, ɱɟɦ ɭ A. salinus ɩɪɢ ɩɢɬɚɧɢɢ ɤɚɤ P. cordatum, ɬɚɤ ɢ 

I. galbana. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɭɫɜɨɟɧɢɹ ɩɢɳɢ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɫɭɦɦɚɪɧɨɝɨ ɪɨɫɬɚ ɝɟɧɟɪɚɬɢɜɧɨɣ ɩɪɨɞɭɤɰɢɢ ɦɨɪɫɤɢɯ ɤɨɩɟɩɨɞ A. tonsa ɩɪɢ ɩɢɬɚɧɢɢ 

Rhodomonas baltica ɛɵɥɚ ɜɞɜɨɟ ɜɵɲɟ, ɱɟɦ ɧɚɛɥɸɞɚɟɦɚɹ ɧɚɦɢ ɞɥɹ C. aquaedulcis, ɢ 

ɫɨɫɬɚɜɢɥɚ 0,81 ɢ 0,49, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ (ɩɪɢ ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ 

ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ 0,092 ɦɝ ɋ ɦɥ-1), ɢ ɩɪɢ ɷɬɨɦ ɬɚɤɠɟ ɧɚɛɥɸɞɚɟɬɫɹ ɬɟɧɞɟɧɰɢɹ ɢɯ 

ɫɧɢɠɟɧɢɹ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ ɜɵɲɟ 0,092 ɦɝ ɋ ɦɥ-1ɜ 

ɫɪɟɞɟ [137].   

Ɋɚɡɥɢɱɢɹ ɜ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɛɚɥɚɧɫɚ ɜɡɪɨɫɥɵɯ ɫɚɦɨɤ ɤɨɩɟɩɨɞ 

C. aquaedulcis ɢ A. salinus ɦɨɝɭɬ ɛɵɬɶ ɫɜɹɡɚɧɵ ɫ ɷɤɨɥɨɝɢɟɣ ɫɪɚɜɧɢɜɚɟɦɵɯ ɜɢɞɨɜ. 

Ɇɟɫɬɨɨɛɢɬɚɧɢɟɦ C. aquaedulcis ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɹɜɥɹɸɬɫɹ ɩɪɢɛɪɟɠɧɵɟ ɥɚɝɭɧɵ, 

ɷɫɬɭɚɪɢɢ, ɩɨɷɬɨɦɭ ɞɥɹ ɟɝɨ ɜɵɠɢɜɚɧɢɹ ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɜɚɠɧɚ ɫɤɨɪɨɫɬɶ 

ɫɨɦɚɬɢɱɟɫɤɨɝɨ ɪɨɫɬɚ, ɛɵɫɬɪɨɟ ɜɡɪɨɫɥɟɧɢɟ ɨɫɨɛɟɣ. ɇɚɩɪɨɬɢɜ, A. salinus ɨɛɢɬɚɟɬ, ɜ 

ɨɫɧɨɜɧɨɦ, ɤɚɤ ɜ ɤɪɭɩɧɵɯ ɨɡɟɪɚɯ, ɬɚɤ ɢ ɜɨ ɜɪɟɦɟɧɧɵɯ, ɧɟɛɨɥɶɲɢɯ, ɩɟɪɟɫɵɯɚɸɳɢɯ 

ɜɨɞɨɟɦɚɯ ɛɥɚɝɨɞɚɪɹ ɫɜɨɟɣ ɬɨɥɟɪɚɧɬɧɨɫɬɢ ɤ ɛɨɥɶɲɨɦɭ ɞɢɚɩɚɡɨɧɭ ɫɨɥɟɧɨɫɬɢ ɢ 

ɬɟɦɩɟɪɚɬɭɪɵ, ɚ ɬɚɤɠɟ ɧɚɥɢɱɢɟɦ ɜ ɛɢɨɥɨɝɢɱɟɫɤɨɦ ɰɢɤɥɟ ɩɨɤɨɹɳɢɯɫɹ ɫɬɚɞɢɣ – 

ɞɢɚɩɚɭɡɢɢɪɭɸɳɢɯ ɹɢɰ. ɂ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ ɟɝɨ ɜɵɠɢɜɚɧɢɹ ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ 

ɭɫɥɨɜɢɹɯ ɱɪɟɡɜɵɱɚɣɧɨ ɜɚɠɧɚ ɤɚɱɟɫɬɜɟɧɧɚɹ ɩɪɨɞɭɤɰɢɹ ɹɢɰ. 

 

5.4. ɉɪɨɞɭɤɰɢɹ Calanipeda aquaedulcis ɢ Arctodiaptomus salinus ɩɪɢ 

ɦɚɫɫɨɜɨɦ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɢ  

 

ȼ ɧɚɲɟɦ ɢɫɫɥɟɞɨɜɚɧɢɢ ɦɵ ɫɨɱɥɢ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ ɨɩɪɟɞɟɥɟɧɢɟ ɩɪɨɞɭɤɰɢɢ ɫ 

ɩɨɡɢɰɢɣ ɤɢɧɟɬɢɤɢ ɛɢɨɦɚɫɫɵ ɩɨɩɭɥɹɰɢɣ [14, 15]. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ 

ɪɚɡɪɚɛɨɬɤɢ ɦɟɬɨɞɚ ɩɨɥɭɱɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɛɢɨɦɚɫɫɵ ɫ ɰɟɥɶɸ 
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ɞɚɥɶɧɟɣɲɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɤɨɪɦɨɜɨɝɨ ɨɛɴɟɤɬɚ ɞɥɹ ɥɢɱɢɧɨɤ ɪɵɛ. Ⱦɥɹ 

ɩɨɥɭɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɛɢɨɦɚɫɫɵ ɜ ɧɚɢɦɟɧɶɲɢɟ ɫɪɨɤɢ ɧɟɨɛɯɨɞɢɦɨ 

ɩɨɞɨɛɪɚɬɶ ɨɩɬɢɦɚɥɶɧɵɣ ɪɟɠɢɦ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɪɚɤɨɨɛɪɚɡɧɵɯ, ɢ ɫ ɷɬɨɣ ɰɟɥɶɸ 

ɧɟɨɛɯɨɞɢɦɨ ɨɰɟɧɢɬɶ ɬɚɤɢɟ ɩɨɩɭɥɹɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɤɚɤ ɫɤɨɪɨɫɬɶ ɪɨɫɬɚ 

ɤɨɩɟɩɨɞ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɢɯ ɠɢɡɧɢ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɷɦɛɪɢɨɧɚɥɶɧɨɝɨ 

ɪɚɡɜɢɬɢɹ, ɜɵɠɢɜɚɟɦɨɫɬɶ ɨɫɨɛɟɣ, ɜɟɥɢɱɢɧɭ ɤɥɚɞɤɢ ɢ ɞɪ. ɉɪɢ ɞɚɧɧɨɦ ɩɨɞɯɨɞɟ ɨɰɟɧɤɢ 

ɩɪɨɞɭɤɰɢɢ ɩɨɩɭɥɹɰɢɣ ɩɨɦɢɦɨ ɡɚɞɚɱɢ ɭɜɟɥɢɱɟɧɢɹ ɪɨɫɬɚ ɛɢɨɦɚɫɫɵ, ɧɟɨɛɯɨɞɢɦɨ 

ɫɜɟɫɬɢ ɤ ɦɢɧɢɦɭɦɭ ɭɛɵɥɶ ɛɢɨɦɚɫɫɵ, ɬ.ɟ. ɩɨɜɵɫɢɬɶ ɜɵɠɢɜɚɟɦɨɫɬɶ ɨɫɨɛɟɣ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɨɩɬɢɦɚɥɶɧɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ 

ɪɟɠɢɦɚ ɩɪɢ ɜɵɪɚɳɢɜɚɧɢɢ ɦɚɫɫɨɜɵɯ ɤɭɥɶɬɭɪ ɤɨɩɟɩɨɞ ɢ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɨ ɪɨɫɬɭ 

ɦɚɫɫɨɜɵɯ ɤɭɥɶɬɭɪ ɜ ɛɨɥɶɲɢɯ ɨɛɴɟɦɚɯ ɪɚɫɫɱɢɬɚɧɵ ɡɧɚɱɟɧɢɹ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ 

ɩɪɨɞɭɤɰɢɢ ɢ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɭɞɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ C. aquaedulcis ɢ A. salinus. 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɫɭɬɨɱɧɚɹ ɩɪɨɞɭɤɰɢɹ (Pt) ɩɪɢ ɩɢɬɚɧɢɢ I. galbana (ɜ ɨɛɴɟɦɟ 1 ɥ) 

C. aquaedulcis ɫɨɫɬɚɜɢɥɚ 0,24 ɦɝ·ɫɭɬ -1·ɥ -1  ɩɪɢ 25 °ɋ, ɚ ɦɢɧɢɦɚɥɶɧɚɹ – 0,01 ɦɝ·ɫɭɬ -1·ɥ 

-1 ɩɪɢ 17 °ɋ, ɚ ɞɥɹ A. salinus ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɢɟ ɡɧɚɱɟɧɢɹ ɩɪɨɞɭɤɰɢɢ ɩɨɥɭɱɟɧɵ ɩɪɢ 21 

°ɋ (0,26 ɦɝ·ɫɭɬ -1·ɥ -1), ɢ ɫɚɦɵɟ ɧɢɡɤɢɟ 0,11 ɦɝ·ɫɭɬ -1·ɥ -1– ɩɪɢ 17 °ɋ. (ɬɚɛɥ. 5.6).  

 

Ɍɚɛɥицɚ 5.6.  

Ɂɧɚɱɟɧɢɹ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɩɪɨɞɭɤɰɢɢ (Pt, ɦɝ·ɫɭɬ -1·ɥ -1) ɢ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ 

ɭɞɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ (ɤɨɷɮɮɢɰɢɟɧɬ P/B) ɤɨɩɟɩɨɞ Calanipeda aquaedulcis ɢ 

Arctodiaptomus salinus ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ (p < 0,05) 

 

Ɍɟɦɩɟɪɚɬɭɪɚ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ 
Pt, ɦɝ·ɫɭɬ -1·ɥ -1 P/B Pt, ɦɝ·ɫɭɬ -1·ɥ -1

 P/B 

C. aquaedulcis A. salinus 

17 ± 1,5 °ɋ 

21 ± 1,5 °ɋ 

25 ± 1,5 °ɋ 

0,010 ± 0,004 

0,087 ± 0,01 

0,236 ± 0,003 

0,006 

0,028 

0,046 

0,110 ± 0,041 

0,257 ± 0,058 

0,148 ± 0,017 

0,016 

0,029 

0,020 

 

ɇɚɢɛɨɥɟɟ ɜɵɫɨɤɢɟ ɡɧɚɱɟɧɢɹ ɫɪɟɞɧɟɫɭɬɨɱɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ P/B ɩɪɢ ɩɢɬɚɧɢɢ 

ɤɨɩɟɩɨɞ ɫɦɟɫɶɸ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ (ɜ ɨɛɴɟɦɟ 40 ɥ) ɫɨɫɬɚɜɢɥɢ 0,073 – ɞɥɹ 
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ɦɨɧɨɤɭɥɶɬɭɪ C. aquaedulcis ɢ A. salinus ɩɪɢ 21 °ɋ (ɬɚɛɥ. 5.7). ɉɨ-ɜɢɞɢɦɨɦɭ, ɩɢɬɚɧɢɟ 

ɤɨɩɟɩɨɞ ɫɦɟɫɶɸ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ I. galbana, P. cordatum (C. aquaedulcis), I. galbana, 

P. cordatum, P. micans (A. salinus) ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɢɬɚɧɢɟɦ ɦɨɧɨɤɭɥɶɬɭɪɨɣ 

I. galbana (ɤɚɤ ɞɥɹ C. aquaedulcis, ɬɚɤ ɢ ɞɥɹ A. salinus) ɩɪɢ ɨɞɢɧɚɤɨɜɨɣ ɫɭɯɨɣ ɦɚɫɫɟ 

ɤɨɪɦɚ ɩɨɜɵɲɚɟɬ ɡɧɚɱɟɧɢɹ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɩɪɨɞɭɤɰɢɢ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɜ ɞɜɚ ɪɚɡɚ.  

 

Ɍɚɛɥицɚ 5.7.  

Ɂɧɚɱɟɧɢɹ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɩɪɨɞɭɤɰɢɢ (Pt, ɦɝ·ɫɭɬ -1·ɥ -1) ɢ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ 

ɭɞɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ (ɤɨɷɮɮɢɰɢɟɧɬ P/B) ɤɨɩɟɩɨɞ Calanipeda aquaedulcis ɢ 

Arctodiaptomus salinus ɩɪɢ ɪɚɡɧɨɦ ɨɛɴɟɦɟ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɩɪɢ 21 ± 1,5 °ɋ (p < 0,05) 

 

Ɉɛɴɟɦ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ 
Pt, ɦɝ·ɫɭɬ -1·ɥ -1 P/B Pt, ɦɝ·ɫɭɬ -1·ɥ -1

 P/B 

C. aquaedulcis A. salinus 

1 ɥ 

40 ɥ 

600 ɥ 

0,087 ± 0,01 

0,287 ± 0,02 

0,290 ± 0,02 

0,028 

0,073 

0,07 

0,257 ± 0,058 

0,394 ± 0,01 

- 

0,029 

0,073 

- 

 

ɉɪɢ ɫɦɟɲɚɧɧɨɦ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɢ ɨɬɦɟɱɚɟɬɫɹ ɛɨɥɟɟ ɜɵɫɨɤɨɟ ɡɧɚɱɟɧɢɟ 

ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɩɪɨɞɭɤɰɢɢ ɭ C. aquaedulcis (0,043 ɦɝ·ɫɭɬ -1·ɥ -1), ɱɟɦ ɭ A. salinus 

(0,034 ɦɝ·ɫɭɬ -1·ɥ -1) (ɬɚɛɥ. 5.8). 

Ɍɚɛɥɢɰɚ 5.8.  

Ɂɧɚɱɟɧɢɹ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɩɪɨɞɭɤɰɢɢ (Pt, ɦɝ·ɫɭɬ -1·ɥ -1) ɢ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ 

ɭɞɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ (ɤɨɷɮɮɢɰɢɟɧɬ P/B) ɤɨɩɟɩɨɞ Calanipeda aquaedulcis ɢ 

Arctodiaptomus salinus ɩɪɢ ɫɦɟɲɚɧɧɨɦ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ (p < 0,05) 

 

 Pt, ɦɝ·ɫɭɬ -1·ɥ -1 P/B 

C. aquaedulcis 

A. salinus 

0,043 ± 0,02 

0,034 ± 0,02 

0,056 

0,037 

Ɉɛɳɚɹ 0,077 ± 0,02 0,046 
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Ɋɚɧɟɟ ɫɪɟɞɧɟɫɭɬɨɱɧɵɣ ɩɨɩɭɥɹɰɢɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ P/B ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɞɥɹ 

C. helgolandicus – 0,22 [45], Paracalanus parvus – 0,22 [52, 56], A. clausi – 0,15 [9Ж, ɜ 

ɰɟɥɨɦ ɭ Copepoda – 0,07 – 0,2 [14, 15Ж ɢ 0,05 – 0,2 [52, 56Ж. ɋɪɟɞɧɟɝɨɞɨɜɨɣ P/B ɞɥɹ 

Calanus glacialis – 6,5, Pseudocalanus minutus – 10,2, Acartia longiremis – 10,8 

(ɫɪɟɞɧɟɫɭɬɨɱɧɵɣ P/B ɜ ɩɟɪɟɫɱɟɬɟ – 0,018; 0,028; 0,030 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ) Д47].  

ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɧɚɦɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɞɚɧɧɵɦ, ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɭɬɨɱɧɚɹ 

ɩɪɨɞɭɤɰɢɹ (Pt, ɦɝ·ɫɭɬ -1·ɥ -1) ɢɫɫɥɟɞɭɟɦɵɯ ɜɢɞɨɜ ɤɨɩɟɩɨɞ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɬɟɦɩɟɪɚɬɭɪɵ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɩɪɢ ɩɢɬɚɧɢɢ I. galbana ɫɨɫɬɚɜɢɥɚ ɞɥɹ C. aquaedulcis 

0,24 ɦɝ·ɫɭɬ -1·ɥ -1 ɩɪɢ 25 °ɋ, ɬɨɝɞɚ ɤɚɤ ɞɥɹ A. salinus 0,26 ɦɝ·ɫɭɬ -1·ɥ -1 ɩɪɢ 21 °ɋ. 

ɇɚɢɛɨɥɟɟ ɜɵɫɨɤɢɟ ɡɧɚɱɟɧɢɹ ɫɪɟɞɧɟɫɭɬɨɱɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ P/B ɩɨ ɧɚɲɢɦ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɞɚɧɧɵɦ ɩɪɢ ɩɢɬɚɧɢɢ ɤɨɩɟɩɨɞ ɫɦɟɫɶɸ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ 

ɫɨɫɬɚɜɢɥɢ 0,073 – ɞɥɹ C. aquaedulcis ɢ A. salinus ɩɪɢ 21 °ɋ ɜ ɨɛɴɟɦɟ 40 ɥ.  

 

5.5. Ɉɫɧɨɜɧɵɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɦɚɫɫɨɜɨɦɭ ɜɵɪɚɳɢɜɚɧɢɸ Calanipeda 

aquaedulcis ɢ Arctodiaptomus salinus 

 

Ʉɚɥɹɧɨɢɞɧɵɟ ɤɨɩɟɩɨɞɵ ɹɜɥɹɸɬɫɹ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɷɮɮɟɤɬɢɜɧɵɯ ɜɢɞɨɜ ɠɢɜɵɯ 

ɤɨɪɦɨɜ, ɤɚɤ ɞɥɹ ɥɢɱɢɧɨɱɧɵɯ, ɬɚɤ ɢ ɞɥɹ ɜɡɪɨɫɥɵɯ ɫɬɚɞɢɣ ɦɨɪɫɤɢɯ ɪɵɛ. Ɉɞɧɢɦ ɢɡ 

ɝɥɚɜɧɵɯ ɩɪɟɢɦɭɳɟɫɬɜ ɩɪɢɦɟɧɟɧɢɹ C. aquaedulcis ɢ A. salinus ɜ ɤɚɱɟɫɬɜɟ ɩɢɬɚɧɢɹ ɜ 

ɚɤɜɚɤɭɥɶɬɭɪɟ – ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɚɤ ɞɥɹ ɦɨɪɫɤɢɯ, ɬɚɤ ɢ ɞɥɹ ɩɪɟɫɧɨɜɨɞɧɵɯ ɥɢɱɢɧɨɤ 

ɪɵɛ, ɬɚɤ ɤɚɤ A. salinus ɫɩɨɫɨɛɟɧ ɜɵɞɟɪɠɢɜɚɬɶ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɫɨɥɟɧɨɫɬɢ (ɨɬ 0 ɞɨ 

40 ‰). ɋɪɟɞɢ ɞɪɭɝɢɯ ɩɪɟɢɦɭɳɟɫɬɜ C. aquaedulcis ɢ A. salinus ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ 

ɫɥɟɞɭɸɳɢɟ: ɨɧɢ ɫɩɨɫɨɛɧɵ ɜɵɞɟɪɠɢɜɚɬɶ ɫɪɚɜɧɢɬɟɥɶɧɨ ɜɵɫɨɤɢɟ (ɞɥɹ ɤɨɩɟɩɨɞ) 

ɩɥɨɬɧɨɫɬɢ ɩɨɫɚɞɤɢ ɢ ɭ ɧɢɯ ɨɬɫɭɬɫɬɜɭɟɬ ɤɚɧɧɢɛɚɥɢɡɦ – ɬ.ɟ. ɧɚɭɩɥɢɚɥɶɧɵɟ ɫɬɚɞɢɢ ɧɟ 

ɜɵɟɞɚɸɬɫɹ ɜɡɪɨɫɥɵɦɢ ɤɨɩɟɩɨɞɚɦɢ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɧɚɭɩɥɢɚɥɶɧɵɟ, ɤɨɩɟɩɨɩɨɞɢɬɧɵɟ 

ɢ ɜɡɪɨɫɥɵɟ ɫɬɚɞɢɢ ɦɨɠɧɨ ɜɵɪɚɳɢɜɚɬɶ ɫɨɜɦɟɫɬɧɨ; ɜ ɢɯ ɫɨɫɬɚɜ ɜɯɨɞɢɬ ɩɨɜɵɲɟɧɧɨɟ 

ɫɨɞɟɪɠɚɧɢɟ ɥɢɩɢɞɨɜ ɫ ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɜɵɫɨɤɨɧɟɧɚɫɵɳɟɧɧɵɯ (n-3) ɠɢɪɧɵɯ 

ɤɢɫɥɨɬ, ɜɵɫɨɤɨɟ ɫɨɞɟɪɠɚɧɢɟ ɧɟɡɚɦɟɧɢɦɵɯ ɚɦɢɧɨɤɢɫɥɨɬ; ɪɚɡɦɟɪɵ ɪɚɡɧɵɯ 

ɠɢɡɧɟɧɧɵɯ ɫɬɚɞɢɣ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɪɚɡɦɟɪɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɠɢɜɵɯ ɤɨɪɦɨɜ 

ɪɚɡɧɵɯ ɫɬɚɞɢɣ ɥɢɱɢɧɨɤ ɪɵɛ; ɨɩɬɢɦɚɥɶɧɵɟ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɭɫɥɨɜɢɹ ɢɯ 
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ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɨɩɬɢɦɚɥɶɧɵɦ ɬɟɦɩɟɪɚɬɭɪɧɵɦ ɪɟɠɢɦɚɦ ɥɢɱɢɧɨɤ 

ɪɵɛ; ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ ɷɬɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɛɭɫɥɨɜɥɢɜɚɸɬ ɢɯ ɩɪɟɢɦɭɳɟɫɬɜɨ ɤɚɤ 

ɤɨɪɦɨɜɨɝɨ ɨɪɝɚɧɢɡɦɚ ɞɥɹ ɥɢɱɢɧɨɤ ɦɨɪɫɤɢɯ ɪɵɛ ɰɟɧɧɵɯ ɩɨɪɨɞ. 

ȼ ɨɫɧɨɜɭ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɧɚɦɢ ɫɩɨɫɨɛɚ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɤɚɥɹɧɨɢɞɧɵɯ 

ɤɨɩɟɩɨɞ C. aquaedulcis ɢ A. salinus ɩɨɫɬɚɜɥɟɧɚ ɡɚɞɚɱɚ ɪɚɡɪɚɛɨɬɤɢ ɬɟɯɧɨɥɨɝɢɢ 

ɩɨɥɭɱɟɧɢɹ ɦɚɫɫɨɜɨɣ ɩɨɩɭɥɹɰɢɢ ɪɚɤɨɨɛɪɚɡɧɵɯ, ɫɨɫɬɨɹɳɟɣ ɢɡ ɨɫɨɛɟɣ ɨɞɧɨɪɨɞɧɨɝɨ 

ɜɨɡɪɚɫɬɧɨɝɨ, ɪɚɡɦɟɪɧɨɝɨ ɢ ɛɢɨɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɡɚ ɨɩɪɟɞɟɥɟɧɧɵɣ ɫɪɨɤ. 

Ɉɫɨɛɟɧɧɨɫɬɶ ɷɬɨɝɨ ɫɩɨɫɨɛɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɞɛɨɪɟ ɨɩɬɢɦɚɥɶɧɵɯ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 

ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ (ɦɚɤɫɢɦɚɥɶɧɨɣ ɪɟɚɥɢɡɚɰɢɢ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɩɨɬɟɧɰɢɚɥɚ) 

ɞɚɧɧɨɝɨ ɜɢɞɚ ɤɨɩɟɩɨɞ ɚɛɢɨɬɢɱɟɫɤɢɯ ɢ ɛɢɨɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ, ɤɨɬɨɪɵɟ ɛɵɥɢ 

ɩɨɞɨɛɪɚɧɵ ɚɜɬɨɪɨɦ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ.  

 

5.5.1. ɉɨɥɭɱɟɧɢɟ ɜɨɡɪɚɫɬɧɵɯ ɤɨɝɨɪɬ Calanipeda aquaedulcis.  

 

ɂɡ ɨɛɳɟɣ ɦɚɫɫɵ ɧɚɭɩɥɢɟɜ ɨɬɛɢɪɚɥɢ ɧɟɨɛɯɨɞɢɦɭɸ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 

ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɚɪɬɢɸ ɧɚɭɩɥɢɟɜ, ɤɨɬɨɪɵɯ ɩɟɪɟɜɨɞɢɥɢ ɧɚ ɩɨɞɪɚɳɢɜɚɧɢɟ ɞɨ 

ɧɟɨɛɯɨɞɢɦɨɣ ɫɬɚɞɢɢ ɪɚɡɜɢɬɢɹ (ɪɚɡɦɟɪɧɨɣ ɝɪɭɩɩɵ). Ⱦɥɹ ɫɨɤɪɚɲɟɧɢɹ ɜɪɟɦɟɧɢ 

ɪɚɡɜɢɬɢɹ ɢɫɩɨɥɶɡɨɜɚɥɢ ɫɥɟɞɭɸɳɢɣ ɨɩɬɢɦɚɥɶɧɵɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ: 25 ± 1,5 °ɋ. 

ɇɚ ɩɪɨɬɹɠɟɧɢɢ 3 – 4 ɫɭɬ ɩɨɫɥɟ ɜɵɤɥɟɜɚ ɢɡ ɹɢɰ ɩɪɨɢɫɯɨɞɢɥɨ 5 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɧɚɭɩɥɢɚɥɶɧɵɯ ɥɢɧɟɤ, ɩɪɢɜɨɞɹɳɢɯ ɤ ɩɨɥɭɱɟɧɢɸ ɩɨɫɥɟɞɧɟɣ 

ɲɟɫɬɨɣ ɧɚɭɩɥɢɚɥɶɧɨɣ ɫɬɚɞɢɢ N6. ɋɩɭɫɬɹ 4 – 5 ɫɭɬ ɩɨɫɥɟ ɜɵɤɥɟɜɚ ɩɪɨɢɫɯɨɞɢɥ 

ɦɚɫɫɨɜɵɣ ɩɟɪɟɯɨɞ ɨɬ ɧɚɭɩɥɢɚɥɶɧɵɯ ɤ ɤɨɩɟɩɨɞɢɬɧɵɦ ɫɬɚɞɢɹɦ C. aquaedulcis, ɢ 

ɞɨɫɬɢɠɟɧɢɟ ɜɡɪɨɫɥɨɣ ɫɬɚɞɢɢ (C6) ɤɨɩɟɩɨɞɵ ɞɨɫɬɢɝɚɥɢ ɧɚ 9 ɫɭɬɤɢ ɜɵɪɚɳɢɜɚɧɢɹ 

C. aquaedulcis ɨɬ ɹɣɰɚ ɩɪɢ ɨɩɬɢɦɚɥɶɧɨɦ ɬɟɦɩɟɪɚɬɭɪɧɨɦ ɪɟɠɢɦɟ 25 °ɋ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɢɥɢ ɫɥɟɞɭɸɳɢɟ ɜɪɟɦɟɧɧɵɟ ɤɨɝɨɪɬɵ C. aquaedulcis (ɬɚɛɥ. 

5.9). Ɋɚɡɦɟɪɧɵɣ ɫɨɫɬɚɜ ɤɭɥɶɬɢɜɢɪɭɟɦɵɯ ɤɨɝɨɪɬ C. aquaedulcis, ɢɡɦɟɧɹɥɫɹ ɨɬ 123  2 

ɞɨ 1052  23 (ɫɚɦɟɰ) ɢ 1168  21 (ɫɚɦɤɚ) ɦɤɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɬɚɞɢɹɦ ɪɚɡɜɢɬɢɹ (ɨɬ 

N1 ɞɨ ɋ6) ɜ ɭɫɪɟɞɧɟɧɧɵɟ ɫɪɨɤɢ (ɜɨɡɪɚɫɬ) ɩɨɥɭɱɟɧɢɹ ɢɯ (ɨɬ ɹɣɰɚ) (ɨɬ 1 ɞɨ 9 ɫɭɬ) ɩɪɢ 

ɩɪɢɜɟɞɟɧɧɵɯ ɬɪɨɮɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ 25 ɋ. 
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Ɋɚɡɦɟɪ (ɜ ɦɢɤɪɨɧɚɯ) ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɞɥɹ ɹɣɰɚ – ɟɝɨ ɞɢɚɦɟɬɪɭ; ɞɥɹ ɜɨɡɪɚɫɬɧɵɯ ɫɬɚɞɢɣ 

ɤɨɩɟɩɨɞ – ɟɝɨ ɨɛɳɟɣ ɞɥɢɧɟ. 

 

Ɍɚɛɥицɚ 5.9.  

ɋɪɟɞɧɢɟ ɪɚɡɦɟɪɧɵɟ ɢ ɜɨɡɪɚɫɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Calanipeda aquaedulcis ɧɚ 

ɫɬɚɞɢɹɯ ɪɚɡɜɢɬɢɹ ɩɪɢ 25 ± 1,5 °ɋ ɩɪɢ ɩɢɬɚɧɢɢ Isochrysis galbana 

 

ɋɬɚɞɢɹ Ⱦɥɢɧɚ (µɦ) Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɫɬɚɞɢɢ  

(ɫɭɬ) 

ɧɚɭɩɥɢɣ  N1 123  2 

2 ± 0,1 ɧɚɭɩɥɢɣ  N2 161  2 

ɧɚɭɩɥɢɣ  N3 198  3 

ɧɚɭɩɥɢɣ  N4 260  5 

2 ± 0,1 ɧɚɭɩɥɢɣ  N5 303  5 

ɧɚɭɩɥɢɣ  N6 346  2 

ɤɨɩɟɩɨɞɢɬ C1 464  11 

2 ± 0,1 ɤɨɩɟɩɨɞɢɬ  C2 564  9 

ɤɨɩɟɩɨɞɢɬ  C3 719  20 

ɤɨɩɟɩɨɞɢɬ  C4 872  13 3 ± 0,4 
ɤɨɩɟɩɨɞɢɬ  C5 1016  33 

N1 – C6 (M)  8,9 ± 0,1 

N1 – C6 (F)  9,1 ± 0,1 

ɋ6 (M) 1052  23 27 ± 3,2 

ɋ6 (F) 1168  21 36,5 ± 1,6 

 

Ɇɢɧɢɦɚɥɶɧɨɟ ɜɪɟɦɹ ɝɟɧɟɪɚɰɢɢ (ɞɨɫɬɢɠɟɧɢɹ ɫɬɚɞɢɢ ɋ6 ɨɬ ɜɵɤɥɟɜɚ ɢɡ ɹɣɰɚ) 

ɩɪɢ ɨɩɬɢɦɚɥɶɧɨɦ ɩɢɬɚɧɢɢ (I. galbana) ɫɨɫɬɚɜɢɥɨ 9 ɫɭɬ (ɩɪɢ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɟ 25 ɋ), ɦɚɤɫɢɦɚɥɶɧɨɟ – 22 ɫɭɬ (ɩɪɢ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ 17 ɋ). 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɜɵɠɢɜɚɟɦɨɫɬɶ ɨɬ ɫɬɚɞɢɢ ɹɣɰɚ ɞɨ ɜɡɪɨɫɥɨɝɨ C. aquaedulcis ɩɪɢ 
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ɩɪɢɦɟɧɟɧɢɢ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ – 83 %. Ɇɚɤɫɢɦɚɥɶɧɵɣ ɜɨɡɪɚɫɬ 

C. aquaedulcis ɨɬ ɜɵɤɥɟɜɚ ɢɡ ɹɣɰɚ ɞɨ ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɦɟɪɬɢ (ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ 

ɭɫɥɨɜɢɹɯ) – 48 ɫɭɬ. 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɝɨɪɬɵ ɜɡɪɨɫɥɵɯ ɫɚɦɨɤ 

C. aquaedulcis ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɹɢɰ ɢ ɦɨɥɨɞɢ ɤɨɩɟɩɨɞ ɫɨɫɬɚɜɥɹɟɬ 38 ɫɭɬ, ɬɚɤ ɤɚɤ 

ɦɚɤɫɢɦɚɥɶɧɵɣ ɜɨɡɪɚɫɬ C. aquaedulcis ɨɬ ɜɵɤɥɟɜɚ ɢɡ ɹɣɰɚ ɞɨ ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɦɟɪɬɢ (ɜ 

ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ) ɫɨɫɬɚɜɢɥ 48 ɫɭɬ. 

ɉɪɟɢɦɭɳɟɫɬɜɨ C. aquaedulcis ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɢɯ ɜ ɥɚɪɜɢɤɭɥɶɬɭɪɟɪɵɛ 

ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɩɪɢ ɤɨɝɨɪɬɧɨɦ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɢ ɤɨɩɟɩɨɞ, ɦɨɠɧɨ ɩɨɥɭɱɚɬɶ 

ɦɚɫɫɨɜɭɸ ɩɪɨɞɭɤɰɢɸ ɨɩɪɟɞɟɥɟɧɧɵɯ ɫɬɚɞɢɣ ɪɚɡɜɢɬɢɹ ɫ ɡɚɞɚɧɧɵɦɢ ɪɚɡɦɟɪɧɵɦɢ (ɢ 

ɛɢɨɯɢɦɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ) ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɯ ɞɥɹ ɤɨɪɦɥɟɧɢɹ ɥɢɱɢɧɨɤ, ɧɚ 

ɩɪɢɦɟɪɟ, ɤɚɥɤɚɧɚ: ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɯ ɪɚɡɦɟɪɧɵɦɢ ɢ ɷɬɨɥɨɝɢɱɟɫɤɢɦɢ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɜ ɜɨɡɪɚɫɬɟ ɨɬ 3 – 4 ɫɭɬ ɞɨ 8 – 9 ɫɭɬ – ɧɚɭɩɥɢɚɥɶɧɵɟ ɫɬɚɞɢɢ, ɜ 

ɜɨɡɪɚɫɬɟ 10 – 16 ɫɭɬ – ɪɚɧɧɢɟ ɤɨɩɟɩɨɞɢɬɧɵɟ ɫɬɚɞɢɢ, ɢ ɫ ɜɨɡɪɚɫɬɚ 17 ɫɭɬ – ɩɨɡɞɧɢɟ 

ɤɨɩɟɩɨɞɢɬɧɵɟ ɢ ɜɡɪɨɫɥɵɟ ɫɬɚɞɢɢ.  

 

5.5.2. ɉɨɥɭɱɟɧɢɟ ɜɨɡɪɚɫɬɧɵɯ ɤɨɝɨɪɬ Arctodiaptomus salinus.  

 

ɂɡ ɨɛɳɟɣ ɦɚɫɫɵ ɧɚɭɩɥɢɟɜ ɨɬɛɢɪɚɥɢ ɧɟɨɛɯɨɞɢɦɭɸ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 

ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɚɪɬɢɸ ɧɚɭɩɥɢɟɜ, ɤɨɬɨɪɵɯ ɩɟɪɟɜɨɞɢɥɢ ɧɚ ɩɨɞɪɚɳɢɜɚɧɢɟ ɞɨ 

ɧɟɨɛɯɨɞɢɦɨɣ ɫɬɚɞɢɢ ɪɚɡɜɢɬɢɹ (ɪɚɡɦɟɪɧɨɣ ɝɪɭɩɩɵ). ȼ ɤɚɱɟɫɬɜɟ ɨɩɬɢɦɚɥɶɧɨɝɨ 

ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɛɵɥ ɜɵɛɪɚɧ ɫɥɟɞɭɸɳɢɣ: 21 ± 1,5 °ɋ. 

ɇɚ ɩɪɨɬɹɠɟɧɢɢ 5 – 6 ɫɭɬ ɩɨɫɥɟ ɜɵɤɥɟɜɚ ɢɡ ɹɢɰ ɩɪɨɢɫɯɨɞɢɥɨ 5 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɧɚɭɩɥɢɚɥɶɧɵɯ ɥɢɧɟɤ, ɩɪɢɜɨɞɹɳɢɯ ɤ ɩɨɥɭɱɟɧɢɸ ɩɨɫɥɟɞɧɟɣ 

ɲɟɫɬɨɣ ɧɚɭɩɥɢɚɥɶɧɨɣ ɫɬɚɞɢɢ N6. 

ɋɩɭɫɬɹ 7 – 8 ɫɭɬ ɩɨɫɥɟ ɜɵɤɥɟɜɚ ɩɪɨɢɫɯɨɞɢɥ ɦɚɫɫɨɜɵɣ ɩɟɪɟɯɨɞ ɨɬ 

ɧɚɭɩɥɢɚɥɶɧɵɯ ɤ ɤɨɩɟɩɨɞɢɬɧɵɦ ɫɬɚɞɢɹɦ A. salinus, ɢ ɞɨɫɬɢɠɟɧɢɟ ɜɡɪɨɫɥɨɣ ɫɬɚɞɢɢ 

(C6) ɤɨɩɟɩɨɞɵ ɞɨɫɬɢɝɚɥɢ ɧɚ 20 ɫɭɬɤɢ ɜɵɪɚɳɢɜɚɧɢɹ A. salinus ɨɬ ɹɣɰɚ ɩɪɢ 

ɨɩɬɢɦɚɥɶɧɨɦ ɬɟɦɩɟɪɚɬɭɪɧɨɦ ɪɟɠɢɦɟ 21 °ɋ. 
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ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɢɥɢ ɫɥɟɞɭɸɳɢɟ ɜɪɟɦɟɧɧɵɟ ɤɨɝɨɪɬɵ A. salinus (ɬɚɛɥ. 5.10). 

Ɋɚɡɦɟɪɧɵɣ ɫɨɫɬɚɜ ɤɭɥɶɬɢɜɢɪɭɟɦɵɯ ɤɨɝɨɪɬ A. salinus, ɢɡɦɟɧɹɥɫɹ ɨɬ 225  5 ɦɤɦ 

(ɧɚɭɩɥɢɣ N1) ɞɨ 1328  16 ɦɤɦ (ɫɚɦɟɰ) ɢ 1386  32 ɦɤɦ (ɫɚɦɤɚ) ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 

ɫɬɚɞɢɹɦ ɪɚɡɜɢɬɢɹ (N1 ɞɨ ɋ6) ɜ ɭɫɪɟɞɧɟɧɧɵɟ ɫɪɨɤɢ (ɜɨɡɪɚɫɬ) ɩɨɥɭɱɟɧɢɹ ɢɯ (ɨɬ ɹɣɰɚ) 

(ɨɬ 1 ɞɨ 22 ɫɭɬ) ɩɪɢ ɩɪɢɜɟɞɟɧɧɵɯ ɬɪɨɮɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 

ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ 21 ɋ.  

Ɇɢɧɢɦɚɥɶɧɨɟ ɜɪɟɦɹ ɞɨɫɬɢɠɟɧɢɹ ɫɬɚɞɢɢ ɋ6 ɨɬ ɜɵɤɥɟɜɚ ɢɡ ɹɣɰɚ ɩɪɢ 

ɨɩɬɢɦɚɥɶɧɨɦ ɩɢɬɚɧɢɢ (I. galbana) ɩɪɢ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ 21 ɋ ɫɨɫɬɚɜɢɥɨ 

23 ɫɭɬ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 27 ɫɭɬ ɩɪɢ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ 25 ɋ ɢ 31 ɫɭɬ ɩɪɢ 

ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ 17 ɋ. 

ɉɪɢ ɫɪɟɞɧɟɣ ɜɵɠɢɜɚɟɦɨɫɬɢ 80 %, ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɚɹ ɜɵɠɢɜɚɟɦɨɫɬɶ ɨɬ 

ɫɬɚɞɢɢ ɹɣɰɚ ɞɨ ɜɡɪɨɫɥɨɝɨ A. salinus ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ 

ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ – 95 %.  

ɉɪɢ ɫɪɟɞɧɟɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɡɪɨɫɥɵɯ ɫɚɦɨɤ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɹɢɰ – 

60 ɫɭɬ ɩɪɢ ɫɪɟɞɧɟɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɠɢɡɧɢ ɫɚɦɨɤ 82 ɫɭɬ. Ɇɚɤɫɢɦɚɥɶɧɚɹ 

ɞɥɢɬɟɥɶɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɝɨɪɬɵ ɜɡɪɨɫɥɵɯ ɫɚɦɨɤ A. salinus ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɹɢɰ ɢ 

ɦɨɥɨɞɢ ɤɨɩɟɩɨɞ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 74 

ɫɭɬ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɜɨɡɪɚɫɬɟ A. salinus ɨɬ ɜɵɤɥɟɜɚ ɢɡ ɹɣɰɚ ɞɨ ɟɫɬɟɫɬɜɟɧɧɨɣ 

ɫɦɟɪɬɢ (ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ) 98 ɫɭɬ.  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɡɦɟɪɧɵɦɢ ɢ ɷɬɨɥɨɝɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ A. salinus 

ɞɥɹ ɤɨɪɦɥɟɧɢɹ ɥɢɱɢɧɨɤ ɪɵɛ, ɧɚ ɩɪɢɦɟɪɟ ɤɚɥɤɚɧɚ (ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɡɦɟɪɚɦɢ ɟɝɨ 

ɪɬɚ ɢ ɷɬɨɥɨɝɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ [66], ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɥɟɞɭɸɳɢɟ 

ɫɬɚɞɢɢ ɤɨɩɟɩɨɞ, ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ ɤɨɝɨɪɬɧɨɦ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɢ: ɜ ɜɨɡɪɚɫɬɟ ɥɢɱɢɧɨɤ 

ɨɬ  4 ɞɨ 7 ɫɭɬ – ɧɚɭɩɥɢɚɥɶɧɵɟ ɫɬɚɞɢɢ N1 – N3, ɜ ɜɨɡɪɚɫɬɟ ɨɬ 8 ɞɨ 14 ɫɭɬ – ɫɬɚɞɢɢ N4 

– C1, ɜ ɜɨɡɪɚɫɬɟ 15 – 20 ɫɭɬ – ɫɬɚɞɢɢ ɋ2 –ɋ4, ɜ ɜɨɡɪɚɫɬɟ ɤɚɥɤɚɧɚ 21 – 30 ɫɭɬ – ɫɬɚɞɢɢ 

ɋ5 – ɋ6.  
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Ɍɚɛɥицɚ 5.10.  

ɋɪɟɞɧɢɟ ɪɚɡɦɟɪɧɵɟ ɢ ɜɨɡɪɚɫɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Arctodiaptomus. salinus ɧɚ 

ɫɬɚɞɢɹɯ ɪɚɡɜɢɬɢɹ ɩɪɢ 21 ± 1,5 °ɋ ɩɪɢ ɩɢɬɚɧɢɢ Isochrysis galbana 

ɋɬɚɞɢɹ Ⱦɥɢɧɚ (µɦ) 
Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɫɬɚɞɢɢ  

(ɫɭɬ) 

ɧɚɭɩɥɢɣ  N1 225  5 

3 ± 0,1 ɧɚɭɩɥɢɣ  N2 265  4 

ɧɚɭɩɥɢɣ  N3 314  5 

ɧɚɭɩɥɢɣ  N4 348  3 

7 ± 0,2 ɧɚɭɩɥɢɣ  N5 379  4 

ɧɚɭɩɥɢɣ  N6 450  5 

Ʉɨɩɟɩɨɞɢɬ C1 576  10 

13 ± 0,2 Ʉɨɩɟɩɨɞɢɬ C2 681  11 

Ʉɨɩɟɩɨɞɢɬ C3 851  13 

Ʉɨɩɟɩɨɞɢɬ C4 1028  13 
20 ± 0,2 

Ʉɨɩɟɩɨɞɢɬ C5 1179  14 

N1 – C6 (M)  19.7 ± 0,3 

N1 – C6 (F)  20.2 ± 0,4 

ɋ6 (M) 1328  16 64.9 ± 13,1 

ɋ6 (F) 1386  32 86.4 ± 11,5 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɟɞɥɨɠɟɧɧɵɟ ɫɩɨɫɨɛɵ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɤɚɥɹɧɨɢɞɧɵɯ 

ɤɨɩɟɩɨɞ C. aquaedulcis ɢ A. salinus ɨɛɥɚɞɚɸɬ ɪɹɞɨɦ ɩɪɟɢɦɭɳɟɫɬɜ: 

- ɜɩɟɪɜɵɟ ɩɪɟɞɥɨɠɟɧɵ ɨɩɬɢɦɚɥɶɧɵɟ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɢ ɬɪɨɮɢɱɟɫɤɢɟ 

ɭɫɥɨɜɢɹ ɞɥɹ ɫɬɚɧɞɚɪɬɢɡɚɰɢɢ ɩɪɨɰɟɫɫɨɜ ɩɪɨɞɭɰɢɪɨɜɚɧɢɹ ɹɢɰ ɫɚɦɤɚɦɢ C. aquaedulcis 

ɢ A. salinus, ɪɚɡɜɢɬɢɹ ɢ ɜɵɤɥɟɜɚ ɹɢɰ C. aquaedulcis ɢ A. salinus, ɪɚɡɜɢɬɢɹ ɢ ɪɨɫɬɚ 

ɦɨɥɨɞɢ C. aquaedulcis ɢ A. salinus ɞɨ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɥɟɞɧɟɣ ɠɢɡɧɟɧɧɨɣ ɫɬɚɞɢɢ; 

- ɩɪɢɦɟɧɟɧɢɟ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɩɨɡɜɨɥɹɟɬ ɨɛɟɫɩɟɱɢɬɶ ɡɚɩɥɚɧɢɪɨɜɚɧɧɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɰɟɧɧɵɯ ɞɥɹ ɥɢɱɢɧɨɤ ɤɭɥɶɬɢɜɢɪɭɟɦɵɯ ɦɨɪɫɤɢɯ ɪɵɛ ɤɨɪɦɨɜɵɯ 

ɨɪɝɚɧɢɡɦɨɜ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦɢ ɪɚɡɦɟɪɧɵɦɢ ɢ ɛɢɨɯɢɦɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɜ 

ɬɪɟɛɭɟɦɵɟ ɜɪɟɦɟɧɧɵɟ ɢɧɬɟɪɜɚɥɵ. 
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ɁȺɄɅɘɑȿɇɂȿ 

 

ɉɨɥɭɱɟɧɧɵɟ ɧɚɦɢ ɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɞɚɧɧɵɟ ɩɨ ɜɥɢɹɧɢɸ 

ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɢ ɬɪɨɮɢɱɟɫɤɨɝɨ ɮɚɤɬɨɪɨɜ ɧɚ ɩɪɨɞɭɤɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɜɭɯ 

ɭɛɢɤɜɢɬɧɵɯ ɜɢɞɨɜ ɤɨɩɟɩɨɞ Calanipeda aquaedulcis ɢ Arctodiaptomus salinus 

ɜɤɥɸɱɚɸɬ ɧɨɜɵɟ ɫɜɟɞɟɧɢɹ ɢ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɩɨɧɢɦɚɧɢɹ  ɠɢɡɧɟɧɧɵɯ 

ɫɬɪɚɬɟɝɢɣ ɢ ɚɪɟɚɥɨɜ ɨɛɢɬɚɧɢɹ ɷɬɢɯ ɜɢɞɨɜ ɢɡ ɞɜɭɯ ɬɚɤɫɨɧɨɦɢɱɟɫɤɢ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢ 

ɛɥɢɡɤɢɯ ɫɟɦɟɣɫɬɜ. ȼɵɹɜɥɟɧɨ ɤɚɤ ɫɯɨɞɫɬɜɨ, ɬɚɤ ɢ ɦɟɠɜɢɞɨɜɵɟ ɪɚɡɥɢɱɢɹ 

ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɪɨɫɬɚ ɢ ɩɪɨɞɭɰɢɪɨɜɚɧɢɹ ɷɬɢɯ ɤɨɩɟɩɨɞ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɩɢɬɚɧɢɹ ɢ  ɜɢɞɨɫɩɟɰɢɮɢɱɧɨɟ ɜɥɢɹɧɢɟ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ ɧɚ ɪɚɡɜɢɬɢɟ 

ɨɛɨɢɯ ɜɢɞɨɜ ɤɨɩɟɩɨɞ. 

Ɋɚɡɜɢɬɢɟ C. aquaedulcis ɩɪɢ ɥɸɛɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜ ɬɟɦɩɟɪɚɬɭɪɧɨɦ ɞɢɚɩɚɡɨɧɟ 17 

– 25 °ɋ ɩɪɨɯɨɞɢɬ ɛɵɫɬɪɟɟ, ɱɟɦ A. salinus, ɢ ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɪɚɡɜɢɬɢɹ 

A. salinus ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɛɨɥɟɟ ɧɢɡɤɢɟ ɬɟɦɩɟɪɚɬɭɪɵ (21 °ɋ), ɱɟɦ C. aquaedulcis (25 

°ɋ).  ɂɧɵɦɢ ɫɥɨɜɚɦɢ, ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɨɩɬɢɦɭɦ ɪɚɡɜɢɬɢɹ A. salinus ɫɞɜɢɧɭɬ ɜ ɫɬɨɪɨɧɭ 

ɭɦɟɪɟɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪ, ɚ C. aquaedulcis – ɜ ɫɬɨɪɨɧɭ ɜɵɫɨɤɢɯ.  

ɏɟɦɨɬɚɤɫɨɧɨɦɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ, ɤɨɬɨɪɵɦɢ ɩɢɬɚɸɬɫɹ 

ɤɨɩɟɩɨɞɵ, ɨɤɚɡɵɜɚɸɬ ɡɧɚɱɢɦɨɟ ɜɥɢɹɧɢɟ ɧɚ ɠɢɡɧɟɫɩɨɫɨɛɧɨɫɬɶ ɷɦɛɪɢɨɧɨɜ, 

ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɢ ɜɵɠɢɜɚɟɦɨɫɬɶ ɧɚɭɩɥɢɚɥɶɧɵɯ ɢ ɤɨɩɟɩɨɞɢɬɧɵɯ ɫɬɚɞɢɣ 

ɨɛɨɢɯ ɜɢɞɨɜ ɤɨɩɟɩɨɞ. ȼ ɨɬɥɢɱɢɟ ɨɬ A. salinus, ɪɚɡɜɢɬɢɟ ɤɨɬɨɪɨɝɨ ɨɬ ɩɟɪɜɨɣ 

ɧɚɭɩɥɢɚɥɶɧɨɣ ɫɬɚɞɢɢ ɞɨ ɩɨɥɨɜɨɡɪɟɥɨɫɬɢ ɩɪɨɢɫɯɨɞɢɥɨ ɩɪɢ ɩɢɬɚɧɢɢ ɥɸɛɵɦɢ ɜɢɞɚɦɢ 

ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ ɢɡ ɤɥɚɫɫɨɜ Bacillariophyceae, Chlorophyceae, Tribouxiophyceae, 

Dinophyceae ɢ Prymnesiophyceae, ɩɨɥɧɨɟ ɩɨɫɬɷɦɛɪɢɨɧɚɥɶɧɨɟ ɪɚɡɜɢɬɢɟ C. aquaedulcis 

ɨɬɦɟɱɟɧɨ ɬɨɥɶɤɨ ɩɪɢ ɢɯ ɩɢɬɚɧɢɢ P. cordatum, Isochrysis galbana ɢ Ph. tricornutum.   

ɇɚ ɩɪɢɦɟɪɟ C. aquaedulcis ɢ A. salinus ɛɵɥɚ ɩɨɞɬɜɟɪɠɟɧɚ  ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ, 

ɜɵɹɜɥɟɧɧɚɹ ɪɚɧɟɟ ɞɥɹ ɞɪɭɝɢɯ ɜɢɞɨɜ ɦɨɪɫɤɢɯ ɤɚɥɹɧɨɢɞɧɵɯ ɤɨɩɟɩɨɞ, ɚ ɢɦɟɧɧɨ ɬɨ, ɱɬɨ 

ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɵɦɢ ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ ɞɥɹ ɜɵɠɢɜɚɟɦɨɫɬɢ ɷɦɛɪɢɨɧɚɥɶɧɵɯ 

ɫɬɚɞɢɣ ɢ ɩɨɫɬɷɦɛɪɢɨɧɚɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ ɹɜɥɹɸɬɫɹ ɦɢɤɪɨɜɨɞɨɪɨɫɥɢ I. galbana ɢ 

P. cordatum. ȼ ɨɬɥɢɱɢɟ ɨɬ C. aquaedulcis,  ɠɢɡɧɟɫɩɨɫɨɛɧɨɫɬɶ ɧɚɭɩɥɢɟɜ ɧɚ ɜɵɤɥɟɜɟ 

A. salinus, ɩɨ-ɜɢɞɢɦɨɦɭ, ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɡɚɜɢɫɢɬ ɨɬ ɫɨɞɟɪɠɚɧɢɹ ɷɫɫɟɧɰɢɚɥɶɧɵɯ 
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ɠɢɪɧɵɯ ɤɢɫɥɨɬ ȾȽɄ ɢ ɗɉɄ ɜ ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɯ, ɤɨɬɨɪɵɦɢ ɩɢɬɚɸɬɫɹ ɫɚɦɤɢ. 

Ɋɚɡɥɢɱɢɹ ɤɚɪɨɬɢɧɨɢɞɧɨɝɨ ɫɨɫɬɚɜɚ ɭ ɤɨɩɟɩɨɞ (ɞɨɦɢɧɢɪɨɜɚɧɢɟ ɷɬɟɪɢɮɢɰɢɪɨɜɚɧɧɨɝɨ 

ɚɫɬɚɤɫɚɧɬɢɧɚ ɜ ɫɨɫɬɚɜɟ ɤɚɪɨɬɢɧɨɢɞɨɜ A. salinus ɢ ɫɜɨɛɨɞɧɨɝɨ ɚɫɬɚɤɫɚɧɬɢɧɚ – ɜ 

ɫɨɫɬɚɜɟ C. aquaedulcis), ɩɪɟɞɩɨɥɚɝɚɸɬ ɛɨɥɟɟ ɧɢɡɤɢɟ ɩɨɬɪɟɛɧɨɫɬɢ C. aquaedulcis ɜ 

ɷɬɟɪɢɮɢɰɢɪɨɜɚɧɧɵɯ ɮɨɪɦɚɯ ɚɫɬɚɤɫɚɧɬɢɧɚ ɢ, ɩɪɟɞɩɨɥɨɠɢɬɟɥɶɧɨ, ɫɜɹɡɚɧɵ ɫ 

ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɛɢɨɥɨɝɢɢ ɢ ɫɬɪɚɬɟɝɢɢ ɪɚɡɦɧɨɠɟɧɢɹ ɜɢɞɨɜ: A. salinus ɧɚɫɟɥɹɟɬ ɤɚɤ 

ɩɨɫɬɨɹɧɧɵɟ ɜɨɞɨɟɦɵ ɫ ɛɨɥɶɲɢɦ ɝɪɚɞɢɟɧɬɨɦ ɬɟɦɩɟɪɚɬɭɪ ɢ ɫɨɥёɧɨɫɬɢ, ɬɚɤ ɢ 

ɜɪɟɦɟɧɧɵɟ, ɢ ɦɨɠɟɬ ɩɟɪɟɠɢɜɚɬɶ ɩɟɪɢɨɞɵ ɡɚɫɭɯɢ ɢ ɩɨɥɧɨɟ ɩɟɪɟɫɵɯɚɧɢɟ ɜɨɞɨɟɦɨɜ, 

ɬɚɤ ɤɚɤ ɫɩɨɫɨɛɟɧ ɩɪɨɢɡɜɨɞɢɬɶ ɤɚɤ ɫɭɛɢɬɚɧɧɵɟ, ɬɚɤ ɢ ɩɨɤɨɹɳɢɟɫɹ ɹɣɰɚ [133]; 

C. aquaedulcis, ɧɚɩɪɨɬɢɜ, ɨɛɢɬɚɟɬ ɬɨɥɶɤɨ ɜ ɩɨɫɬɨɹɧɧɵɯ ɜɨɞɨɟɦɚɯ ɢ ɪɚɡɦɧɨɠɚɟɬɫɹ 

ɬɨɥɶɤɨ ɫɭɛɢɬɚɧɧɵɦɢ ɹɣɰɚɦɢ [107].  

Ɉɱɟɜɢɞɧɨ, A. salinus ɢ C. aquaedulcis, ɪɚɡɥɢɱɚɸɬɫɹ ɦɟɯɚɧɢɡɦɨɦ 

ɛɢɨɯɢɦɢɱɟɫɤɨɣ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɧɟɡɚɦɟɧɢɦɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɩɢɳɢ ɢ ɩɨɬɪɟɛɧɨɫɬɹɦɢ ɜ 

ɧɢɯ, ɢ ɜɢɞɨɫɩɟɰɢɮɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɜɥɢɹɧɢɹ ɫɨɫɬɚɜɚ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ ɫɜɹɡɚɧɵ ɫ 

ɪɚɡɥɢɱɢɹɦɢ ɜ ɪɟɩɪɨɞɭɤɬɢɜɧɨɣ ɫɬɪɚɬɟɝɢɢ ɜɢɞɨɜ. Ⱦɥɹ C. aquaedulcis, 

ɪɚɡɦɧɨɠɚɸɳɢɯɫɹ ɬɨɥɶɤɨ ɫɭɛɢɬɚɧɧɵɦɢ ɹɣɰɚɦɢ, ɧɚɫɟɥɹɸɳɢɯ ɩɨɫɬɨɹɧɧɵɟ ɜɨɞɨɟɦɵ ɢ 

ɨɛɢɬɚɸɳɢɯ ɧɚ ɧɟɛɨɥɶɲɢɯ, ɥɟɝɤɨ ɩɪɨɝɪɟɜɚɟɦɵɯ, ɝɥɭɛɢɧɚɯ, ɜɚɠɧɚ ɛɵɫɬɪɨɬɚ 

ɩɨɩɭɥɹɰɢɨɧɧɨɝɨ ɪɨɫɬɚ, ɪɟɚɥɢɡɭɟɦɚɹ ɛɵɫɬɪɵɦ ɪɚɡɜɢɬɢɟɦ ɢ ɫɤɨɪɨɫɬɶɸ 

ɩɪɨɞɭɰɢɪɨɜɚɧɢɹ ɹɢɰ, ɪɚɡɜɢɜɚɸɳɢɯɫɹ ɜ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɧɚɭɩɥɢɟɜ ɩɪɢ ɩɢɬɚɧɢɢ 

ɫɚɦɨɤ ɥɸɛɵɦɢ ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ. Ⱦɥɹ A. salinus, ɧɚɫɟɥɹɸɳɢɯ, ɤɚɤ ɩɨɫɬɨɹɧɧɵɟ 

ɦɢɧɟɪɚɥɢɡɨɜɚɧɧɵɟ ɨɡɟɪɚ ɫ ɛɨɥɶɲɢɦɢ ɝɥɭɛɢɧɚɦɢ ɢ ɫ ɧɢɡɤɢɦɢ ɬɟɦɩɟɪɚɬɭɪɧɵɦ 

ɪɟɠɢɦɨɦ, ɬɚɤ ɢ ɜɪɟɦɟɧɧɵɟ ɩɟɪɟɫɵɯɚɸɳɢɟ ɫɨɥёɧɵɟ ɜɨɞɨɟɦɵ  ɫ ɛɨɥɶɲɢɦ ɤɨɥɟɛɚɧɢɟɦ 

ɬɟɦɩɟɪɚɬɭɪ ɢ ɫɨɥёɧɨɫɬɢ, ɜɚɠɧɚ ɫɩɨɫɨɛɧɨɫɬɶ ɤ ɜɵɫɨɤɨɦɭ ɜɵɠɢɜɚɧɢɸ ɜ ɩɪɨɰɟɫɫɟ 

ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɜɧɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɫɬɨɱɧɢɤɚ ɩɢɳɢ, ɬɨ ɟɫɬɶ ɛɨɥɟɟ ɜɵɫɨɤɚɹ 

ɩɢɳɟɜɚɹ ɥɚɛɢɥɶɧɨɫɬɶ ɜ ɩɪɨɰɟɫɫɟ ɪɚɡɜɢɬɢɹ. ɇɚɩɪɨɬɢɜ, ɠɢɡɧɟɫɩɨɫɨɛɧɨɫɬɶ ɷɦɛɪɢɨɧɨɜ 

A. salinus, ɨɫɨɛɟɧɧɨ ɜ ɞɢɚɩɚɭɡɢɢɪɭɸɳɢɯ ɹɣɰɚɯ, ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɚ ɜɵɫɨɤɢɦ ɢ 

ɫɬɚɛɢɥɶɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɷɫɫɟɧɰɢɚɥɶɧɵɦ ɤɨɦɩɨɧɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɬ ɩɟɪɟɠɢɬɶ  

ɩɨɬɨɦɫɬɜɭ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɟ ɭɫɥɨɜɢɹ ɢ ɜɨɡɨɛɧɨɜɢɬɶ ɩɨɩɭɥɹɰɢɸ ɜɢɞɚ ɩɪɢ 

ɧɚɫɬɭɩɥɟɧɢɢ ɛɥɚɝɨɩɪɢɹɬɫɬɜɢɹ.  
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ȼɕȼɈȾɕ 

 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɬɪɨɮɢɱɟɫɤɨɝɨ ɢ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ 

ɮɚɤɬɨɪɨɜ ɧɚ ɩɪɨɞɭɤɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɩɟɩɨɞ ɞɜɭɯ ɜɢɞɨɜ Calanipeda 

aquaedulcis ɢ Arctodiaptomus salinus ɭɫɬɚɧɨɜɥɟɧɵ ɨɩɬɢɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ 

ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɩɨɥɭɱɟɧɢɹ ɢɯ ɩɪɨɞɭɤɰɢɢ ɤɨɩɟɩɨɞ. 

1. ȼɵɠɢɜɚɟɦɨɫɬɶ ɤɨɩɟɩɨɞ ɨɛɨɢɯ ɜɢɞɨɜ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɨɧɬɨɝɟɧɟɡɚ ɡɚɜɢɫɢɬ ɨɬ 

ɜɢɞɚ ɦɢɤɪɨɜɨɞɨɪɨɫɥɟɣ, ɤɨɬɨɪɵɦɢ ɨɧɢ ɩɢɬɚɸɬɫɹ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɜɵɠɢɜɚɟɦɨɫɬɶ 

ɤɨɩɟɩɨɞ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɪɚɡɜɢɬɢɹ ɨɬ N1 ɞɨ C6 ɞɥɹ Calanipeda aquaedulcis 

ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɪɢ ɩɢɬɚɧɢɢ Prorocentrum cordatum (92,5 ± 8,9 %) ɢ Isochrysis 

galbana (82,9 ± 5,9 %), ɞɥɹ Arctodiaptomus salinus – Isochrysis galbana (94,5 ± 6,1 %). 

2. Ɇɢɧɢɦɚɥɶɧɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɨɬ N1 ɞɨ C6 ɫɨɫɬɚɜɥɹɟɬ ɞɥɹ Calanipeda 

aquaedulcis – 9 ɫɭɬ ɩɪɢ 25 ± 1,5 °ɋ, ɞɥɹ Arctodiaptomus salinus – 20 ɫɭɬ ɩɪɢ 21 ± 

1.5 °ɋ ɩɪɢ ɩɢɬɚɧɢɢ ɤɨɩɟɩɨɞ ɦɢɤɪɨɜɨɞɨɪɨɫɥɹɦɢ Isochrysis galbana ɢ Prorocentrum 

cordatum.  

3. ɋɭɬɨɱɧɵɣ ɪɚɰɢɨɧ Calanipeda aquaedulcis ɢ Arctodiaptomus salinus 

ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɞɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ, 0,023 ɢ 0,046 ɦɝ·ɷɤɡ-1 ·ɫɭɬ-1, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɩɪɢ 

ɞɨɫɬɢɠɟɧɢɢ ɤɨɧɰɟɧɬɪɚɰɢɢ Isochrysis galbana 0,07 ɦɝ·ɦɥ-1. ɉɨɜɵɲɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ 

I. galbana ɞɨ 0,2 ɦɝ·ɦɥ-1 ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɫɧɢɠɟɧɢɟɦ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɢɬɚɧɢɹ 

C. aquaedulcis ɞɨ 0,009,ɚ A. salinus – ɞɨ 0.014 ɦɝ·ɷɤɡ-1 ·ɫɭɬ-1.  

4. ɋɭɦɦɚɪɧɚɹ ɩɥɨɞɨɜɢɬɨɫɬɶ ɫɚɦɨɤ ɤɨɩɟɩɨɞ ɡɚ ɪɟɩɪɨɞɭɤɬɢɜɧɵɣ ɩɟɪɢɨɞ ɩɪɢ 

ɨɩɬɢɦɚɥɶɧɵɯ ɬɪɨɮɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɢ ɬɟɦɩɟɪɚɬɭɪɟ 21 ± 1,5 °ɋ ɫɨɫɬɚɜɥɹɟɬ 149,53 ± 

2,1 ɹɢɰ·ɫɚɦɤɭ-1 Calanipeda aquaedulcis, ɚ ɭ Arctodiaptomus salinus – 151,76 ± 3,7 

ɹɢɰ·ɫɚɦɤɭ-1. ɋɪɟɞɧɟɫɭɬɨɱɧɚɹ ɩɥɨɞɨɜɢɬɨɫɬɶ ɫɚɦɨɤ ɤɨɩɟɩɨɞ ɡɚ ɠɢɡɧɟɧɧɵɣ ɰɢɤɥ, 

ɫɨɫɬɚɜɥɹɟɬ ɩɪɢ ɨɩɬɢɦɚɥɶɧɵɯ ɬɪɨɮɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɢ ɬɟɦɩɟɪɚɬɭɪɟ 21 ± 1,5 °ɋ: 4,10 

± 0,64 ɞɥɹ C. aquaedulcis ɢ 1,76 ± 0,10 ɹɢɰ·ɫɚɦɤɭ-1 ɞɥɹ A. salinus. 

5. ɇɚ ɠɢɡɧɟɫɩɨɫɨɛɧɨɫɬɶ ɹɢɰ Arctodiaptomus salinus, ɜ ɨɬɥɢɱɢɟ ɨɬ Calanipeda 

aquaedulcis, ɜɢɞ ɦɢɤɪɨɜɨɞɨɪɨɫɥɢ, ɤɨɬɨɪɵɦɢ ɩɢɬɚɸɬɫɹ ɫɚɦɤɢ, ɨɤɚɡɵɜɚɟɬ 

ɡɧɚɱɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ. ɉɢɬɚɧɢɟ ɫɚɦɨɤ Isochrysis galbana ɢ Prorocentrum cordatum 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɪɨɰɟɧɬ ɜɵɤɥɟɜɚ ɹɢɰ: C. aquaedulcis – 100 %, A. salinus 
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– 85 ɢ 63 %, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɉɢɬɚɧɢɟ ɫɚɦɨɤ Dunaliella salina ɩɪɢɜɨɞɢɬ ɭ A. salinus ɤ 

ɧɟɠɢɡɧɟɫɩɨɫɨɛɧɨɫɬɢ 98 % ɹɢɰ, ɧɨ ɭ C. aquaedulcis ɫɧɢɠɚɟɬ ɢɯ ɜɵɤɥɟɜ ɬɨɥɶɤɨ ɞɨ 

50 %. 

6. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɫɪɟɞɧɟɫɭɬɨɱɧɚɹ ɩɪɨɞɭɤɰɢɹ (Pt) ɤɨɩɟɩɨɞ ɞɨɫɬɢɝɚɟɬɫɹ ɞɥɹ 

Calanipeda aquaedulcis ɩɪɢ 25 ± 1,5 °ɋ ɢ ɫɨɫɬɚɜɥɹɟɬ 0,24 ɦɝ·ɫɭɬ -1·ɥ -1, ɞɥɹ 

Arctodiaptomus salinus ɩɪɢ 21 ± 1,5 °ɋ – 0,26 ɦɝ·ɫɭɬ -1·ɥ -1. 

8. Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɧɚɤɨɩɢɬɟɥɶɧɨɝɨ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɤɨɩɟɩɨɞ 

Calanipeda aquaedulcis ɢ Arctodiaptomus salinus ɜ ɨɩɬɢɦɚɥɶɧɵɯ ɬɪɨɮɢɱɟɫɤɢɯ ɢ 

ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɭɫɥɨɜɢɹɯ ɦɨɠɟɬ ɛɵɬɶ ɪɟɤɨɦɟɧɞɨɜɚɧɚ ɞɥɹ ɜɧɟɞɪɟɧɢɹ ɛɢɨɬɟɯɧɨɥɨɝɢɸ 

ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ ɪɚɤɨɨɛɪɚɡɧɵɯ ɫ ɰɟɥɶɸ ɩɨɥɭɱɟɧɢɹ ɡɚ ɨɩɪɟɞɟɥɟɧɧɵɣ ɫɪɨɤ ɦɚɫɫɨɜɨɝɨ 

ɤɨɥɢɱɟɫɬɜɚ ɤɨɪɦɨɜɨɝɨ ɩɥɚɧɤɬɨɧɚ ɨɞɧɨɪɨɞɧɨɝɨ ɜɨɡɪɚɫɬɧɨɝɨ, ɪɚɡɦɟɪɧɨɝɨ ɢ 

ɛɢɨɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ.  
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ɉɊɂɅɈɀȿɇɂȿ 

Ⱥ 

Ɍɚɛɥицɚ 1.  

Ɋɚɡɦɟɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ (ɦɦ) ɧɚɭɩɥɢɚɥɶɧɵɯ ɫɬɚɞɢɣ ɤɨɩɟɩɨɞ Calanipeda aquaedulcis ɩɪɢ ɞɜɭɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɪɟɠɢɦɚɯ 

(L – ɞɥɢɧɚ, dpr – ɲɢɪɢɧɚ ɩɪɨɫɨɦɵ ɤɨɩɟɩɨɞ, CV – ɤɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ) 

 

 N1 N2 N3 N4 N5 N6 

 L dpr L dpr L dpr L dpr L dpr L dpr 

21 ± 1,5 °ɋ 

ɫɪɟɞɧ. 0,123 0,078 0,163 0,079 0,211 0,090 0,259 0,102 0,309 0,116 0,355 0,124 

ɦɢɧ. 0,121 0,075 0,13 0,055 0,18 0,07 0,207 0,077 0,282 0,097 0,264 0,098 

ɦɚɤɫ. 0,128 0,084 0,179 0,107 0,237 0,116 0,286 0,138 0,339 0,146 0,476 0,159 

n 15 15 87 87 186 186 149 149 136 136 62 62 

E95% 0,003 0,003 0,003 0,002 0,002 0,001 0,002 0,002 0,002 0,002 0,006 0,003 

CV% 2,33 4,80 7,40 11,68 7,07 9,97 5,42 9,65 4,72 8,28 6,88 9,05 

25 ± 1,5 °ɋ 

ɫɪɟɞɧ. 0,123 0,053 0,161 0,082 0,198 0,082 0,260 0,102 0,303 0,110 0,346 0,125 

ɦɢɧ. 0,122 0,052 0,138 0,061 0,175 0,065 0,233 0,079 0,284 0,09 0,339 0,102 

ɦɚɤɫ. 0,124 0,054 0,178 0,77 0,233 0,102 0,282 0,118 0,332 0,126 0,354 0,159 

n 12 12 100 100 115 115 38 38 30 30 34 34 

E95% 0,002 0,002 0,002 0,014 0,003 0,001 0,005 0,003 0,005 0,003 0,002 0,004 

CV% 1,15 2,67 5,62 85,44 7,94 9,62 6,33 9,31 4,83 7,12 1,31 10,10 
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Ɍɚɛɥицɚ 2.  

Ɋɚɡɦɟɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ (ɦɦ) ɧɚɭɩɥɢɚɥɶɧɵɯ ɫɬɚɞɢɣ ɤɨɩɟɩɨɞ Arctodiaptomus salinus ɩɪɢ ɞɜɭɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɪɟɠɢɦɚɯ 

(L – ɞɥɢɧɚ, dpr– ɲɢɪɢɧɚ ɩɪɨɫɨɦɵ ɤɨɩɟɩɨɞ, CV – ɤɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ) 

 

 N1 N2 N3 N4 N5 N6 
 L dpr L dpr L dpr L dpr L dpr L dpr 

21 ± 1,5 °ɋ 

ɫɪɟɞɧ. 0,225 0,114 0,265 0,119 0,314 0,130 0,348 0,135 0,379 0,142 0,450 0,156 

ɦɢɧ. 0,185 0,08 0,245 0,078 0,29 0,111 0,335 0,119 0,36 0,125 0,4 0,129 

ɦɚɤɫ. 0,243 0,131 0,289 0,137 0,333 0,156 0,357 0,161 0,398 0,176 0,529 0,192 

n 33 33 41 41 26 26 30 30 42 42 145 145 

E95% 0,005 0,004 0,004 0,004 0,005 0,005 0,003 0,003 0,004 0,003 0,005 0,002 

CV% 6,47 9,75 5,20 10,12 4,15 8,92 1,99 5,97 3,26 7,85 7,34 7,45 

25 ± 1,5 °ɋ 

ɫɪɟɞɧ. 0,212 0,105 0,273 0,121 0,306 0,126 0,333 0,130 0,371 0,134 0,419 0,146 

ɦɢɧ. 0,174 0,091 0,245 0,093 0,29 0,091 0,32 0,108 0,351 0,111 0,388 0,126 

ɦɚɤɫ. 0,24 0,123 0,289 0,139 0,32 0,155 0,35 0,153 0,386 0,152 0,459 0,17 

n 8 8 29 29 42 42 58 58 45 45 36 36 

E95% 0,017 0,009 0,005 0,004 0,003 0,004 0,002 0,002 0,003 0,003 0,007 0,003 

CV% 11,47 12,07 4,86 8,73 3,10 9,57 2,57 6,46 2,97 6,63 5,02 6,37 
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Ɍɚɛɥицɚ 3.  

Ɋɚɡɦɟɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ (ɦɦ) ɤɨɩɟɩɨɞɢɬɧɵɯ ɫɬɚɞɢɣ ɤɨɩɟɩɨɞ  Calanipeda aquaedulcis ɩɪɢ ɞɜɭɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ 

ɪɟɠɢɦɚɯ (Lpr – ɞɥɢɧɚ ɩɪɨɫɨɦɵ, Labd – ɞɥɢɧɚ ɚɛɞɨɦɟɧɚ, L – ɨɛɳɚɹ ɞɥɢɧɚ, dpr – ɲɢɪɢɧɚ ɩɪɨɫɨɦɵ ɤɨɩɟɩɨɞ, CV – 

ɤɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ) 

 
 C1 C2 C3 C4 C5 

 Lpr Labd L dpr Lpr Labd L dpr Lpr Labd L dpr Lpr Labd L dpr Lpr Labd L dpr 

21 ± 1,5 °ɋ 

ɫɪɟɞɧ 0,367 0,094 0,461 0,124 0,381 0,159 0,540 0,139 0,484 0,208 0,692 0,172 0,600 0,244 0,844 0,202 0,617 0,330 0,947 0,215 

ɦɢɧ. 0,244 0,08 0,324 0,108 0,359 0,112 0,474 0,112 0,423 0,144 0,602 0,129 0,574 0,224 0,798 0,175 0,568 0,284 0,895 0,161 

ɦɚɤɫ. 0,4 0,109 0,499 0,148 0,407 0,193 0,599 0,185 0,601 0,239 0,84 0,216 0,625 0,269 0,893 0,238 0,699 0,454 1,08 0,248 

n 75 75 75 75 64 64 64 64 108 108 108 108 34 34 34 34 28 28 28 28 

E95% 0,006 0,002 0,007 0,002 0,003 0,007 0,008 0,003 0,008 0,003 0,011 0,003 0,005 0,006 0,011 0,005 0,010 0,015 0,017 0,008 

CV% 6,59 9,06 6,60 5,69 3,21 16,47 5,95 9,79 8,84 8,03 8,23 10,50 2,52 7,13 3,75 7,23 4,36 11,83 4,82 9,24 

25 ± 1,5 °ɋ 

ɫɪɟɞɧ 0,356 0,108 0,464 0,124 0,394 0,169 0,564 0,144 0,499 0,220 0,719 0,176 0,589 0,283 0,872 0,205 0,630 0,386 1,016 0,234 

ɦɢɧ. 0,297 0,066 0,373 0,099 0,325 0,14 0,524 0,121 0,422 0,178 0,6 0,133 0,511 0,234 0,828 0,171 0,55 0,312 0,9 0,185 

ɦɚɤɫ. 0,4 0,136 0,494 0,148 0,443 0,276 0,605 0,185 0,601 0,331 0,84 0,212 0,625 0,365 0,935 0,238 0,729 0,514 1,203 0,271 

n 31 31 31 31 32 32 32 32 47 47 47 47 23 23 23 23 29 29 29 29 

E95% 0,011 0,007 0,011 0,004 0,008 0,008 0,009 0,005 0,015 0,010 0,020 0,006 0,015 0,016 0,013 0,006 0,015 0,022 0,033 0,008 

CV% 8,37 18,26 6,64 8,08 6,03 13,87 4,58 10,16 10,01 15,34 9,64 11,07 5,95 13,89 3,45 7,27 6,57 15,60 8,70 9,71 
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Ɍɚɛɥицɚ 4.  

Ɋɚɡɦɟɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ (ɦɦ) ɤɨɩɟɩɨɞɢɬɧɵɯ ɫɬɚɞɢɣ ɤɨɩɟɩɨɞ  Arctodiaptomus salinus ɩɪɢ ɞɜɭɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɪɟɠɢɦɚɯ 

(Lpr – ɞɥɢɧɚ ɩɪɨɫɨɦɵ, Labd – ɞɥɢɧɚ ɚɛɞɨɦɟɧɚ, L – ɨɛɳɚɹ ɞɥɢɧɚ, dpr – ɲɢɪɢɧɚ ɩɪɨɫɨɦɵ ɤɨɩɟɩɨɞ, CV – ɤɨɷɮɮɢɰɢɟɧɬ 

ɜɚɪɢɚɰɢɢ) 

 
 C1 C2 C3 C4 C5 

 Lpr Labd L dpr Lpr Labd L dpr Lpr Labd L dpr Lpr Labd L dpr Lpr Labd L dpr 

21 ± 1,5 °ɋ 

ɫɪɟɞɧ 0,448 0,128 0,576 0,164 0,547 0,133 0,681 0,185 0,677 0,175 0,851 0,227 0,769 0,258 1,028 0,272 0,871 0,308 1,179 0,307 

ɦɢɧ. 0,374 0,074 0,465 0,141 0,477 0,05 0,576 0,155 0,62 0,054 0,709 0,179 0,721 0,075 0,809 0,205 0,824 0,13 1,006 0,253 

ɦɚɤɫ. 0,481 0,171 0,639 0,19 0,623 0,253 0,851 0,239 0,721 0,304 1,012 0,281 0,822 0,387 1,208 0,355 0,993 0,437 1,355 0,378 

n 44 44 44 44 110 110 110 110 102 102 102 102 130 130 130 130 111 111 111 111 

E95% 0,006 0,007 0,010 0,004 0,008 0,007 0,011 0,003 0,006 0,010 0,013 0,004 0,005 0,010 0,013 0,004 0,008 0,012 0,014 0,005 

CV% 4,77 18,90 5,71 7,25 7,38 25,80 8,49 9,05 4,28 29,06 7,51 9,30 3,82 22,25 7,19 8,52 4,70 20,12 6,43 8,89 

25 ± 1,5 °ɋ 

ɫɪɟɞɧ 0,442 0,131 0,572 0,170 0,547 0,178 0,725 0,207 0,679 0,242 0,921 0,255 0,771 0,308 1,079 0,285 0,860 0,318 1,178 0,307 

ɦɢɧ. 0,403 0,104 0,54 0,146 0,461 0,104 0,61 0,178 0,628 0,153 0,788 0,208 0,724 0,184 0,933 0,226 0,822 0,242 1,085 0,257 

ɦɚɤɫ. 0,484 0,156 0,611 0,193 0,618 0,269 0,853 0,262 0,72 0,319 1,033 0,292 0,821 0,393 1,214 0,323 0,964 0,371 1,324 0,35 

n 15 15 15 15 13 13 13 13 36 36 36 36 58 58 58 58 27 27 27 27 

E95% 0,013 0,009 0,011 0,006 0,025 0,031 0,045 0,016 0,009 0,014 0,020 0,007 0,007 0,012 0,017 0,006 0,016 0,013 0,023 0,009 

CV% 5,83 12,83 3,59 6,54 8,27 31,25 11,14 13,90 3,99 16,80 6,61 8,07 3,27 15,24 6,05 7,88 4,79 10,74 5,18 7,30 
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Ɍɚɛɥицɚ 5.  

Ɋɚɡɦɟɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ (ɦɦ) ɜɡɪɨɫɥɵɯ ɨɫɨɛɟɣ ɤɨɩɟɩɨɞ  Calanipeda aquaedulcis ɩɪɢ ɞɜɭɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɪɟɠɢɦɚɯ (Lpr 

– ɞɥɢɧɚ ɩɪɨɫɨɦɵ, Labd – ɞɥɢɧɚ ɚɛɞɨɦɟɧɚ, L – ɨɛɳɚɹ ɞɥɢɧɚ, dpr – ɲɢɪɢɧɚ ɩɪɨɫɨɦɵ ɤɨɩɟɩɨɞ, CV – ɤɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ) 

 
 ɋɚɦɟɰ ɋɚɦɤɚ ɛɟɡ ɹɣɰɟɜɨɝɨ ɦɟɲɤɚ ɋɚɦɤɚ ɫ ɹɣɰɟɜɵɦ ɦɟɲɤɨɦ ɋɚɦɤɚ (ɭɫɪɟɞɧ.) Ⱦɢɚɦɟɬɪ ɹɢɰ 
 Lpr Labd L dpr Lpr Labd L dpr Lpr Labd L dpr Lpr Labd L dpr 

21 ± 1,5 °ɋ 

ɫɪɟɞɧ 0,643 0,423 1,066 0,231 0,726 0,469 1,194 0,261 0,731 0,485 1,216 0,260 0,727 0,474 1,201 0,261 0,104 

ɦɢɧ. 0,572 0,319 0,925 0,192 0,657 0,307 1,023 0,215 0,662 0,412 1,074 0,211 0,657 0,307 1,023 0,211 0,084 

ɦɚɤɫ. 0,764 0,568 1,298 0,279 0,811 0,642 1,418 0,332 0,813 0,569 1,382 0,295 0,813 0,642 1,418 0,332 0,128 

n 53 53 53 53 59 59 59 59 25 25 25 25 84 84 84 84 10 

E95% 0,012 0,012 0,020 0,004 0,011 0,021 0,030 0,007 0,013 0,016 0,026 0,008 0,009 0,015 0,022 0,006 0,007 

CV% 10,56 6,72 7,02 5,74 16,94 9,51 10,67 4,50 8,06 5,36 7,23 10,95 5,38 14,79 8,47 9,73 10,56 

25 ± 1,5 °ɋ 

ɫɪɟɞɧ 0,629 0,423 1,052 0,228 0,711 0,468 1,179 0,263 0,669 0,472 1,141 0,258 0,698 0,469 1,168 0,261 0,101 

ɦɢɧ. 0,518 0,328 0,892 0,196 0,625 0,308 0,933 0,229 0,599 0,4 1,042 0,227 0,599 0,308 0,933 0,227 0,08 

ɦɚɤɫ. 0,752 0,488 1,193 0,278 0,783 0,558 1,339 0,296 0,77 0,552 1,288 0,291 0,783 0,558 1,339 0,296 0,121 

n 48 48 48 48 36 36 36 36 15 15 15 15 51 51 51 51 10 

E95% 0,014 0,012 0,023 0,005 0,012 0,016 0,023 0,006 0,029 0,018 0,040 0,011 0,013 0,013 0,021 0,005 0,008 

CV% 7,77 9,71 7,62 7,16 5,22 10,55 5,91 6,85 8,46 7,57 6,79 8,63 6,77 9,69 6,29 7,37 13,06 
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Ɍɚɛɥицɚ 6.  

Ɋɚɡɦɟɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ (ɦɦ) ɜɡɪɨɫɥɵɯ ɨɫɨɛɟɣ ɤɨɩɟɩɨɞ  Arctodiaptomus salinus ɩɪɢ ɞɜɭɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɪɟɠɢɦɚɯ. (Lpr 

– ɞɥɢɧɚ ɩɪɨɫɨɦɵ, Labd – ɞɥɢɧɚ ɚɛɞɨɦɟɧɚ, L – ɨɛɳɚɹ ɞɥɢɧɚ, dpr – ɲɢɪɢɧɚ ɩɪɨɫɨɦɵ ɤɨɩɟɩɨɞ, CV – ɤɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ) 

 
 ɋɚɦɟɰ ɋɚɦɤɚ ɛɟɡ ɹɣɰɟɜɨɝɨ ɦɟɲɤɚ ɋɚɦɤɚ ɫ ɹɣɰɟɜɵɦ ɦɟɲɤɨɦ ɋɚɦɤɚ (ɭɫɪɟɞɧ) Ⱦɢɚɦɟɬɪ ɹɢɰ 
 Lpr Labd L dpr Lpr Labd L dpr Lpr Labd L dpr Lpr Labd L dpr 

21 ± 1,5 °ɋ 

ɫɪɟɞɧ 0,911 0,418 1,328 0,336 0,991 0,325 1,316 0,359 1,074 0,371 1,445 0,386 1,036 0,350 1,386 0,373 0,143 

ɦɢɧ. 0,775 0,334 1,127 0,284 0,899 0,197 1,159 0,321 0,996 0,162 1,282 0,331 0,899 0,162 1,159 0,321 0,123 

ɦɚɤɫ. 1,018 0,534 1,552 0,391 1,131 0,421 1,547 0,417 1,166 0,437 1,575 0,46 1,166 0,437 1,575 0,46 0,176 

n 66 66 66 66 22 22 22 22 26 26 26 26 48 48 48 48 70 

E95% 0,011 0,010 0,016 0,006 0,025 0,027 0,046 0,010 0,018 0,026 0,030 0,012 0,019 0,019 0,032 0,009 0,003 

CV% 5,05 10,17 4,83 7,57 5,97 19,18 8,21 6,80 4,19 17,63 5,22 7,61 6,40 19,26 8,05 8,07 7,86 

25 ± 1,5 °ɋ 

ɫɪɟɞɧ 0,873 0,415 1,288 0,327 0,987 0,363 1,350 0,368 1,047 0,392 1,439 0,377 0,998 0,368 1,366 0,369 0,129 

ɦɢɧ. 0,821 0,348 1,171 0,279 0,833 0,273 1,173 0,297 0,937 0,348 1,286 0,314 0,833 0,273 1,173 0,297 0,109 

ɦɚɤɫ. 0,961 0,498 1,406 0,376 1,164 0,449 1,569 0,441 1,152 0,486 1,638 0,416 1,164 0,486 1,638 0,441 0,154 

n 48 48 48 48 54 54 54 54 12 12 12 12 66 66 66 66 63 

E95% 0,010 0,010 0,017 0,005 0,024 0,010 0,029 0,009 0,033 0,023 0,049 0,018 0,021 0,010 0,026 0,008 0,002 

CV% 4,16 8,19 4,46 4,80 8,89 10,40 7,85 9,44 5,51 10,27 5,91 8,26 8,61 10,75 7,88 9,22 7,36 
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Ɍɚɛɥицɚ 7.  

ɋɭɬɨɱɧɵɣ ɪɚɰɢɨɧ Calanipeda aquaedulcis ɢ Arctodiaptomus salinus 

(ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɩɵɬɨɜ 3 ɱ) 

 

Calanipeda aquaedulcis 

ȼɢɞ ɩɢɳɢ 
ɇɚɱ. ɤɨɧɰ. ɠɢɜ. 

ɦɢɤɪɨɜɨɞ. 
ɋɭɬɨɱɧɵɣ ɪɚɰɢɨɧ 

 
ɤɥ·ɦɥ-1 

ɦɝ ɫɭɯ.  

ɦɚɫɫ.·ɦɥ-1 

10 6·ɤɥ ·ɷɤɡ-1·  

ɫɭɬ-1 
ɦɝ· ɷɤɡ-1·  ɫɭɬ-1 

% ɦɚɫɫɵ 

ɬɟɥɚ 

I.galbana 

 

P.cordatum 

 

P. micans 

 

P.tricornutum 

 

D. salina 

 

0,07 · 10 6 

0,03 · 10 6 

57,5 · 10 3 

30 ·  10 3 

21,25 · 10 3 

7,5 ·  10 3 

0,12 ·  10 6 

0,09 ·  10 6 

152,5 ·  10 3 

67,5 ·  10 3 

0,002 

0,001 

0,023 

0,012 

0,134 

0,047 

0,002 

0,001 

0,023 

0,010 

0,66 ± 0,001 

0,47 ± 0,001 

0,57 ± 0,014 

0,26 ± 0,004 

0,12 ± 0,053 

0,09 ± 0,037 

0,98 ± 0,037 

0,80 ± 0,037 

0,13 ± 0,012 

0,07 ± 0,006 

0,02 

0,01 

0,23 

0,10 

0,76 

0,56 

0,02 

0,01 

0,21 

0,10 

396,31 

282,88 

4522,64 

2038,29 

14915,23 

10997,86 

368,07 

298,73 

4125,05 

2040,22 

Arctodiaptomus salinus 

ȼɢɞ ɩɢɳɢ ɇɚɱ. ɤɨɧɰ. ɠɢɜ. ɦɢɤɪɨɜɨɞ ɋɭɬɨɱɧɵɣ ɪɚɰɢɨɧ 

 
ɤɥ·ɦɥ-1 

ɦɝ ɫɭɯ.  

ɦɚɫɫ.·ɦɥ-1 

10 6·ɤɥ ·ɷɤɡ-1·  

ɫɭɬ-1 

ɦɝ· ɷɤɡ-1·  ɫɭɬ-

1 

% ɦɚɫɫɵ 

ɬɟɥɚ 

I.galbana 

 

P.cordatum  

 

P. micans 

 

P.tricornutum 

 

D. salina 

 

0,07 · 10 6 

0,03 · 10 6 

57,5 · 10 3 

30 · 10 3 

21,25 · 10 3 

7,5 ·  10 3 

0,12 ·  10 6 

0,09 ·  10 6 

152,5 ·  10 3 

67,5 ·  10 3 

0,002 

0,0010 

0,023 

0,012 

0,134 

0,047 

0,002 

0,001 

0,023 

0,010 

1,55 ± 0,001 

0,74 ± 0,001 

1,11 ± 0,016 

0,51 ± 0,007 

0,25 ± 0,053 

0,29 ± 0,052 

1,93 ± 0,002 

1,95 ± 0,001 

0,21 ± 0,023 

0,13 ± 0,006 

0,05 

0,02 

0,44 

0,20 

1,58 

1,79 

0,04 

0,04 

0,33 

0,19 

310,67 

147,28 

2918,90 

1330,46 

10372,88 

11792,67 

240,62 

243,29 

2151,04 

1266,38 
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Ɍɚɛɥицɚ 8.  

ɋɭɬɨɱɧɵɣ ɪɚɰɢɨɧ Calanipeda aquaedulcis ɢ Arctodiaptomus salinus 

(ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɩɵɬɨɜ 1 ɫɭɬ) 

 

Calanipeda aquae dulcis 

ȼɢɞ ɩɢɳɢ ɇɚɱ. ɤɨɧɰ. ɠɢɜ. ɦɢɤɪɨɜɨɞ. ɋɭɬɨɱɧɵɣ ɪɚɰɢɨɧ 

 
ɤɥ·ɦɥ-1 

ɦɝ ɫɭɯ.  

ɦɚɫɫ.·ɦɥ-1 

10 6·ɤɥ ·ɷɤɡ-1·  

ɫɭɬ-1 

ɦɝ· ɷɤɡ-1·  ɫɭɬ-

1 

% ɦɚɫɫɵ 

ɬɟɥɚ 

I.galbana 

 

 

 

P.cordatum 

 

 

 

6,58 · 10 6 

1,96 ·  10 6 

0,60 · 10 6 

0,16 ·  10 6 

129,2 · 10 3 

46,16 · 10 3 

13,28 · 10 3 

4,72 · 10 3 

0,201 

0,059 

0,018 

0,005 

0,052 

0,018 

0,005 

0,002 

0,28 ± 0,001 

0,76 ± 0,001 

0,45 ± 0,001 

0,26 ± 0,001 

0,02 ± 0,001 

0,03 ± 0,001 

0,02 ± 0,001 

0,01 ± 0,001 

0,009 

0,023 

0,014 

0,008 

0,009 

0,013 

0,008 

0,003 

170,92 

456,50 

271,68 

152,96 

176,86 

258,91 

147,94 

59,50 

Arctodiaptomus salinus 

ȼɢɞ ɩɢɳɢ ɇɚɱ. ɤɨɧɰ. ɠɢɜ. ɦɢɤɪɨɜɨɞ ɋɭɬɨɱɧɵɣ ɪɚɰɢɨɧ 

 
ɤɥ·ɦɥ-1 

ɦɝ ɫɭɯ.  

ɦɚɫɫ.·ɦɥ-1 

10 6·ɤɥ ·ɷɤɡ-1·  

ɫɭɬ-1 

ɦɝ· ɷɤɡ-1·  

ɫɭɬ-1 

% ɦɚɫɫɵ 

ɬɟɥɚ 

I.galbana 

 

 

 

P.cordatum 

 

 

 

7,56 · 10 6 

2,39 ·  10 6 

0,84 · 10 6 

0,34 ·  10 6 

87,46 · 10 3 

67,5 · 10 3 

8,08 · 10 3 

3,11 · 10 3 

0,230 

0,073 

0,026 

0,011 

0,035 

0,027 

0,003 

0,001 

0,45 ± 0,001 

1,50 ± 0,001 

1,05 ± 0,001 

0,70 ± 0,001 

0,68 ± 0,001 

0,63 ± 0,001 

0,29 ± 0,001 

0,12 ± 0,001 

0,014 

0,046 

0,032 

0,021 

0,027 

0,025 

0,012 

0,005 

90,34 

300,95 

210,23 

140,27 

177,88 

166,67 

76,33 

31,70 
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