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Ⱥɧɧɨɬɚɰɢɹ 

ɂɫɫɥɟɞɨɜɚɧɚ ɜɡɚɢɦɨɫɜɹɡɶ ɦɟɠɞɭ ɱɚɫɬɨɬɨɣ ɫɟɪɞɟɱɧɵɯ ɫɨɤɪɚɳɟɧɢɣ (ɑɋɋ) ɢ ɦɚɫɫɨɣ ɬɟɥɚ 
ɝɢɝɚɧɬɫɤɢɯ ɚɮɪɢɤɚɧɫɤɢɯ ɭɥɢɬɨɤ Achatina fulica ɪɚɡɧɨɝɨ ɜɨɡɪɚɫɬɚ, ɧɚɱɢɧɚɹ ɨɬ ɜɵɥɭɩɥɟɧɢɹ 
ɞɨ ɩɨɥɨɜɨɝɨ ɫɨɡɪɟɜɚɧɢɹ. Ȼɵɥ ɢɫɩɨɥɶɡɨɜɚɧ ɦɟɬɨɞ ɧɟɢɧɜɚɡɢɜɧɨɣ ɪɟɝɢɫɬɪɚɰɢɢ ɫɟɪɞɰɟɛɢɟɧɢɹ. 
ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ:  
– ɫɪɟɞɧɹɹ ɱɚɫɬɨɬɚ ɫɨɤɪɚɳɟɧɢɣ ɫɟɪɞɰɚ ɭ ɢɫɫɥɟɞɨɜɚɧɧɨɣ ɝɪɭɩɩɵ ɚɮɪɢɤɚɧɫɤɢɯ ɭɥɢɬɨɤ
ɜɚɪɶɢɪɭɟɬ ɜ ɞɢɚɩɚɡɨɧɟ 16-61 ɭɞ./ɦɢɧ, ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨɣ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ 
ɜɚɪɢɚɛɟɥɶɧɨɫɬɶɸ ɢ ɡɚɜɢɫɢɬ ɨɬ ɦɚɫɫɵ ɬɟɥɚ ɠɢɜɨɬɧɨɝɨ; 
– ɱɚɫɬɨɬɚ ɫɨɤɪɚɳɟɧɢɣ ɫɟɪɞɰɚ ɧɚɢɛɨɥɶɲɚɹ ɭ ɧɟɞɚɜɧɨ ɜɵɥɭɩɢɜɲɢɯɫɹ ɢɡ ɹɣɰɚ ɭɥɢɬɨɤ ɦɚɫɫɨɣ
ɞɨ ɫɨɬɟɧ ɦɢɥɥɢɝɪɚɦɦ ɢ ɭɦɟɧɶɲɚɟɬɫɹ ɭ ɛɨɥɟɟ ɤɪɭɩɧɵɯ ɠɢɜɨɬɧɵɯ. Ʌɢɧɢɹ ɪɟɝɪɟɫɫɢɢ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɥɢɧɟɣɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ, ɨɛɪɚɬɧɨ-ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɣ ɥɨɝɚɪɢɮɦɭ ɦɚɫɫɵ ɬɟɥɚ. 
ȼɩɟɪɜɵɟ ɩɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɫɨɤɪɚɳɟɧɢɣ ɫɟɪɞɰɚ ɜɵɞɟɥɟɧɧɵɯ ɢɡ ɹɢɰ ɷɦɛɪɢɨɧɨɜ ɭɥɢɬɤɢ 
ɩɨɤɚɡɚɥ ɧɚɥɢɱɢɟ ɩɪɹɦɨɣ (ɩɨɥɨɠɢɬɟɥɶɧɨɣ) ɡɚɜɢɫɢɦɨɫɬɢ ɦɟɠɞɭ ɦɚɫɫɨɣ ɷɦɛɪɢɨɧɨɜ ɢ 
ɱɚɫɬɨɬɨɣ ɫɟɪɞɟɱɧɵɯ ɫɨɤɪɚɳɟɧɢɣ. 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɱɚɫɬɨɬɚ ɫɟɪɞɟɱɧɵɯ ɫɨɤɪɚɳɟɧɢɣ (ɑɋɋ); ɝɢɝɚɧɬɫɤɢɟ ɚɮɪɢɤɚɧɫɤɢɟ ɭɥɢɬɤɢ; 
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Abstract 

The relationship between heartbeats (HB) and body weight of the giant African snails Achatina 

fulica of various ages from hatching up to the puberty was examined. Non-invasive method of 

recording of the heartbeats was used. It was found: 

– the average heartbeats in the studied group of African snails changes in the range 16-61 min
-1

,

characterized by considerable individual variability, depending on body weight; 
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– the heartbeats is highest of recently hatched up from the eggs snails to hundreds of milligrams,

and decreases in larger animals. Regression line corresponds to the linear dependence which is 

inversely proportional to the logarithm of body weight. 

The analysis of heartbeat of snails embryos hatched from eggs up first conducted by us showed a 

direct (positive) relationship between the mass of the embryo and heartbeat frequency. 

Key words: heartbeats (HB); giant African snails; body weight 

Ɇɨɥɥɸɫɤɢ ɫɬɚɥɢ ɫɬɚɧɞɚɪɬɧɵɦɢ ɨɛɴɟɤɬɚɦɢ 
ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜɨ ɦɧɨɝɢɯ 
ɥɚɛɨɪɚɬɨɪɢɹɯ ɦɢɪɚ. ȼ ɷɜɨɥɸɰɢɨɧɧɨɦ ɩɥɚɧɟ 
ɦɨɥɥɸɫɤɢ ɨɬɥɢɱɚɸɬɫɹ ɜɵɫɨɤɨɣ 
ɩɪɢɫɩɨɫɨɛɥɹɟɦɨɫɬɶɸ. ɉɨɷɬɨɦɭ ɜ ɮɢɡɢɨɥɨɝɢɢ 
ɦɨɥɥɸɫɤɨɜ ɱɚɫɬɨ ɞɟɥɚɸɬɫɹ ɧɟɨɠɢɞɚɧɧɵɟ 
ɨɬɤɪɵɬɢɹ, ɤɨɬɨɪɵɟ ɩɨɬɨɦ ɬɨɠɟ ɧɟɨɠɢɞɚɧɧɨ 
ɦɨɝɭɬ ɩɟɪɟɤɥɢɤɚɬɶɫɹ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ, 
ɩɨɥɭɱɟɧɧɵɦɢ ɧɚ ɞɪɭɝɢɯ ɠɢɜɨɬɧɵɯ [3, 7, 8]. 

ɂɦɟɧɧɨ ɦɨɥɥɸɫɤɢ ɫɬɚɥɢ ɛɚɡɨɜɵɦ ɨɛɴɟɤɬɨɦ ɞɥɹ 
ɢɡɭɱɟɧɢɹ ɤɥɟɬɨɱɧɵɯ ɨɫɧɨɜ ɩɨɜɟɞɟɧɢɹ. ɇɚ 
ɤɥɟɬɨɱɧɨɦ ɭɪɨɜɧɟ ɢɫɫɥɟɞɭɸɬɫɹ ɪɚɡɥɢɱɧɵɟ 
ɧɟɣɪɨɷɮɮɟɤɬɨɪɧɵɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ, ɩɪɨɜɨɞɢɬɫɹ 
ɚɧɚɥɢɡ ɧɟɣɪɨɧɚɥɶɧɨɣ ɪɟɝɭɥɹɰɢɢ ɫɟɪɞɟɱɧɨ-

ɫɨɫɭɞɢɫɬɨɣ ɫɢɫɬɟɦɵ ɦɨɥɥɸɫɤɨɜ [3, 18, 22, 23, 

26]. Ɍɨɥɶɤɨ ɞɜɚ ɬɢɩɚ ɠɢɜɨɬɧɵɯ ɢɦɟɸɬ ɤɚɦɟɪɧɵɟ 
ɫɟɪɞɰɚ: ɦɨɥɥɸɫɤɢ ɢ ɩɨɡɜɨɧɨɱɧɵɟ. Ɉɛɧɚɪɭɠɟɧɨ 
ɦɧɨɝɨ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɚɧɚɥɨɝɢɣ ɜ ɪɚɛɨɬɟ 
ɫɟɪɞɰɚ ɢ ɜ ɪɟɝɭɥɹɰɢɢ ɫɟɪɞɟɱɧɨɝɨ ɪɢɬɦɚ (ɋɊ) ɭ 
ɷɬɢɯ ɝɪɭɩɩ ɠɢɜɨɬɧɵɯ. ȼ ɨɬɥɢɱɢɟ ɨɬ ɫɟɪɞɟɰ 
ɧɚɫɟɤɨɦɵɯ ɢ ɪɚɤɨɨɛɪɚɡɧɵɯ, ɨɛɥɚɞɚɸɳɢɯ 
ɧɟɣɪɨɝɟɧɧɵɦɢ ɩɟɣɫɦɟɤɟɪɚɦɢ, ɫɟɪɞɰɟ ɦɨɥɥɸɫɤɨɜ 
ɫɯɨɞɧɨ ɫ ɫɟɪɞɰɟɦ ɩɨɡɜɨɧɨɱɧɵɯ ɬɟɦ, ɱɬɨ ɟɝɨ 
ɩɟɣɫɦɟɤɟɪ ɢɦɟɟɬ ɦɢɨɝɟɧɧɭɸ ɩɪɢɪɨɞɭ. ɑɚɫɬɨɬɚ ɢ 
ɫɢɥɚ ɫɟɪɞɟɱɧɵɯ ɫɨɤɪɚɳɟɧɢɣ (ɑɋɋ) 
ɦɨɞɭɥɢɪɭɸɬɫɹ ɜɨɡɛɭɠɞɚɸɳɢɦ ɢ ɬɨɪɦɨɡɧɵɦ 
ɧɟɪɜɧɵɦ ɤɨɧɬɪɨɥɟɦ. Ɉɞɧɚɤɨ ɫɢɫɬɟɦɚ 
ɤɚɪɞɢɨɪɟɝɭɥɢɪɭɸɳɢɯ ɧɟɣɪɨɧɨɜ ɦɨɥɥɸɫɤɨɜ 
ɨɤɚɡɚɥɚɫɶ ɭɫɬɪɨɟɧɚ ɫɥɨɠɧɟɟ, ɱɟɦ ɭ ɩɨɡɜɨɧɨɱɧɵɯ. 
ɇɚɩɪɢɦɟɪ, ɭ ɚɩɥɢɡɢɢ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɨ ɞɨ 4-5 

ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɦɨɬɨɧɟɣɪɨɧɨɜ ɫɟɪɞɰɚ [20]. ɍ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɨɜɨɝɨ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɨɛɴɟɤɬɚ, 
ɝɢɝɚɧɬɫɤɨɣ ɚɮɪɢɤɚɧɫɤɨɣ ɭɥɢɬɤɢ Achatina fulica, 

ɬɚɤɠɟ ɭɠɟ ɢɡɜɟɫɬɧɵ ɩɹɬɶ ɝɪɭɩɩ ɧɟɣɪɨɧɨɜ, 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɜɹɡɚɧɧɵɯ ɫ ɫɟɪɞɰɟɦ ɢ 
ɜɵɞɟɥɹɸɳɢɯ ɪɚɡɥɢɱɧɵɟ ɤɚɪɞɢɨɚɤɬɢɜɧɵɟ 
ɜɟɳɟɫɬɜɚ [1, 18]. Ⱥɮɪɢɤɚɧɫɤɚɹ ɭɥɢɬɤɚ – 

ɞɨɜɨɥɶɧɨ ɩɟɪɫɩɟɤɬɢɜɧɵɣ ɨɛɴɟɤɬ, ɥɟɝɤɨ 
ɪɚɡɜɨɞɢɬɫɹ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ, ɷɬɨ 
ɩɨɡɜɨɥɹɟɬ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɨɫɨɛɟɧɧɨɫɬɢ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦ ɧɚ ɪɚɡɧɵɯ ɫɬɚɞɢɹɯ 
ɪɚɡɜɢɬɢɹ [6, 16, 26]. 

Ɉɫɨɛɟɧɧɨɫɬɢ ɋɊ ɭ ɦɨɥɥɸɫɤɨɜ 
ɚɧɚɥɢɡɢɪɨɜɚɥɢɫɶ ɜ ɧɟɫɤɨɥɶɤɢɯ ɪɚɛɨɬɚɯ [17, 21, 

22, 25]. Ȼɵɥɢ ɢɫɫɥɟɞɨɜɚɧɵ ɢɡɦɟɧɟɧɢɹ ɑɋɋ 
ɫɟɪɞɰɚ ɩɪɢ ɞɟɣɫɬɜɢɢ ɪɚɡɥɢɱɧɵɯ ɮɢɡɢɱɟɫɤɢɯ ɢ 
ɯɢɦɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ [25], ɩɪɢ ɫɬɢɦɭɥɹɰɢɢ 
ɚɮɮɟɪɟɧɬɨɜ ɬɟɥɚ ɢ ɜɧɭɬɪɟɧɧɢɯ ɨɪɝɚɧɨɜ. ȼ 
ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɷɤɫɩɟɪɢɦɟɧɬɵ 
ɩɪɨɜɨɞɢɥɢɫɶ ɧɚ ɜɡɪɨɫɥɵɯ ɠɢɜɨɬɧɵɯ. 

ȼ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɫɟɪɢɢ ɧɚɛɥɸɞɟɧɢɣ ɩɪɢ 
ɚɧɚɥɢɡɟ ɪɚɡɜɢɜɚɸɳɢɯɫɹ ɤɥɚɞɨɤ ɝɢɝɚɧɬɫɤɢɯ 

ɚɮɪɢɤɚɧɫɤɢɯ ɭɥɢɬɨɤ ɦɵ ɨɛɧɚɪɭɠɢɥɢ, ɱɬɨ 
ɫɨɤɪɚɳɟɧɢɹ ɫɟɪɞɰɚ ɧɚɛɥɸɞɚɸɬɫɹ ɭɠɟ ɧɚ ɪɚɧɧɟɣ 
ɷɦɛɪɢɨɧɚɥɶɧɨɣ ɫɬɚɞɢɢ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɰɟɥɶɸ 
ɧɚɲɟɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɨ ɢɡɭɱɟɧɢɟ 
ɨɫɨɛɟɧɧɨɫɬɟɣ ɋɊ ɭɥɢɬɨɤ ɪɚɡɧɨɝɨ ɜɨɡɪɚɫɬɚ, 
ɧɚɱɢɧɚɹ ɨɬ ɡɚɪɨɞɵɲɟɣ ɢ ɞɨ ɩɨɥɨɜɨɡɪɟɥɵɯ 
ɨɫɨɛɟɣ. ȼ ɤɚɱɟɫɬɜɟ ɪɚɛɨɱɟɣ ɝɢɩɨɬɟɡɵ ɛɵɥɨ 
ɜɵɫɤɚɡɚɧɨ ɩɪɟɞɩɨɥɨɠɟɧɢɟ, ɱɬɨ ɢɡɦɟɧɟɧɢɹ ɑɋɋ 
ɦɨɝɭɬ ɢɦɟɬɶ ɫɩɟɰɢɮɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɭ 
ɷɦɛɪɢɨɧɨɜ, ɦɨɥɨɞɵɯ ɭɥɢɬɨɤ ɢ ɜɡɪɨɫɥɵɯ 
(ɩɨɥɨɜɨɡɪɟɥɵɯ) ɨɫɨɛɟɣ. Ɂɚɞɚɱɚ ɫɨɫɬɨɹɥɚ ɜ 
ɫɪɚɜɧɟɧɢɢ ɑɋɋ ɜɨ ɜɪɟɦɹ ɪɚɡɜɢɬɢɹ ɡɚɪɨɞɵɲɚ ɜ 
ɹɣɰɟ ɢ ɩɨɫɥɟ ɜɵɥɭɩɥɟɧɢɹ ɭɥɢɬɤɢ ɢɡ ɹɣɰɚ ɭ 
ɠɢɜɨɬɧɵɯ ɪɚɡɧɨɣ ɦɚɫɫɵ. 

Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɠɢɜɨɬɧɵɟ. 
ɗɤɫɩɟɪɢɦɟɧɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɧɚ ɭɥɢɬɤɚɯ Achatina 

fuliсa (ɬɢɩ Mollusca, ɤɥɚɫɫ Gastropoda, ɩ/ɤɥɚɫɫ 
Pulmonata, ɨɬɪɹɞ Stylommatophora, ɫɟɦɟɣɫɬɜɨ 
Achatinidae). Ɋɚɡɦɟɪɵ ɭɥɢɬɨɤ ɛɵɥɢ ɪɚɡɧɵɦɢ. 
ɀɢɜɨɬɧɵɟ ɫɨɞɟɪɠɚɥɢɫɶ ɜ ɬɟɪɪɚɪɢɭɦɟ, ɝɞɟ ɛɵɥɚ 
ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚɹ ɜɥɚɠɧɨɫɬɶ – 80% ɢ 
ɬɟɦɩɟɪɚɬɭɪɚ 20-26°ɋ. 

Ɋɟɝɢɫɬɪɚɰɢɹ ɫɨɤɪɚɳɟɧɢɣ ɫɟɪɞɰɚ ɭ ɜɡɪɨɫɥɵɯ 
ɭɥɢɬɨɤ. Ɉɛɳɚɹ ɫɯɟɦɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ 
ɨɛɫɬɚɧɨɜɤɢ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫ. 1. Ⱦɥɢɬɟɥɶɧɭɸ 
ɪɟɝɢɫɬɪɚɰɢɸ ɫɨɤɪɚɳɟɧɢɣ ɫɟɪɞɰɚ ɭ ɫɜɨɛɨɞɧɨ 
ɞɜɢɠɭɳɢɯɫɹ ɭɥɢɬɨɤ ɩɪɨɜɨɞɢɥɢ ɫ ɩɨɦɨɳɶɸ 
ɧɟɢɧɜɚɡɢɜɧɨɣ ɮɨɬɨɨɩɬɢɱɟɫɤɨɣ ɦɟɬɨɞɢɤɢ [1]. 

Ɉɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ ɩɪɨɜɨɞɢɥɚɫɶ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɹɞɚ ɩɚɤɟɬɨɜ ɩɪɨɝɪɚɦɦ. Ⱦɥɹ 
ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɨɜ ɚɜɬɨɤɨɪɪɟɥɹɰɢɨɧɧɵɯ 
ɮɭɧɤɰɢɣ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɩɪɨɝɪɚɦɦɚ Santis, ɞɥɹ 
ɢɥɥɸɫɬɪɚɰɢɣ – Origin 7.0. 
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Ɋɢɫɭɧɨɤ 1. Ɉɛɳɚɹ ɫɯɟɦɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɨɛɫɬɚɧɨɜɤɢ
Figure 1. Common scheme of experimental environment 

ɉɨɞ ɨɩɬɢɱɟɫɤɨɣ ɪɟɝɢɫɬɪɚɰɢɟɣ ɜ ɞɚɧɧɨɦ 
ɫɥɭɱɚɟ ɩɨɧɢɦɚɟɬɫɹ ɡɚɩɢɫɶ ɞɜɢɠɟɧɢɹ ɬɟɧɢ ɫɟɪɞɰɚ 
ɩɪɢ ɨɫɜɟɳɟɧɢɢ ɠɢɜɨɬɧɨɝɨ ɜɢɞɢɦɵɦ ɢɥɢ 
ɢɧɮɪɚɤɪɚɫɧɵɦ ɫɜɟɬɨɦ. Ɍɚɤɨɣ ɦɟɬɨɞ ɢɡɜɟɫɬɟɧ 
ɞɚɜɧɨ, ɢ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɪɟɝɢɫɬɪɚɰɢɢ 
ɫɨɤɪɚɳɟɧɢɣ ɫɟɪɞɰɚ ɦɨɥɥɸɫɤɨɜ, ɪɚɤɨɨɛɪɚɡɧɵɯ ɢ 
ɞɪɭɝɢɯ ɠɢɜɨɬɧɵɯ Д10, 17, 21, 24]. 

Ɏɨɬɨɞɚɬɱɢɤɢ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ ɧɚ ɨɫɧɨɜɟ 
ɤɪɢɫɬɚɥɥɨɜ ɮɨɬɨɞɢɨɞɨɜ. Ⱦɚɬɱɢɤ ɫɨɫɬɨɹɥ ɢɡ ɞɜɭɯ 
ɤɪɢɫɬɚɥɥɨɜ, ɫɨɟɞɢɧɟɧɧɵɯ ɧɚɜɫɬɪɟɱɭ ɞɪɭɝ ɞɪɭɝɭ 
(ɚɧɨɞɚɦɢ ɢɥɢ ɤɚɬɨɞɚɦɢ). ɗɬɨ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ 
ɤɨɦɩɟɧɫɚɰɢɢ ɩɨɫɬɨɹɧɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ 
ɧɚɩɪɹɠɟɧɢɹ, ɜɨɡɧɢɤɚɸɳɟɣ ɩɪɢ ɨɫɜɟɳɟɧɢɢ 
ɞɢɨɞɨɜ. Ʉɪɟɦɧɢɟɜɵɟ ɫɜɟɬɨɱɭɜɫɬɜɢɬɟɥɶɧɵɟ 
ɤɪɢɫɬɚɥɥɵ ɚɤɤɭɪɚɬɧɨ ɢɡɜɥɟɤɚɥɢɫɶ ɢɡ ɮɨɬɨɞɢɨɞɨɜ, 
ɢɯ ɜɵɜɨɞɵ ɫɨɟɞɢɧɹɥɢɫɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ 
ɨɛɪɚɡɨɦ, ɢ ɜɫɹ ɤɨɧɫɬɪɭɤɰɢɹ ɡɚɥɢɜɚɥɚɫɶ 
ɩɪɨɡɪɚɱɧɵɦ ɷɩɨɤɫɢɞɧɵɦ ɤɥɟɟɦ. ȼ ɤɚɱɟɫɬɜɟ 
ɨɫɜɟɬɢɬɟɥɟɣ ɦɵ ɢɫɩɨɥɶɡɨɜɚɥɢ ɥɚɦɩɭ ɧɚɤɚɥɢɜɚɧɢɹ 
(ɨɫɜɟɬɢɬɟɥɶ Ɉɂ-19 ɫ ɬɟɩɥɨɮɢɥɶɬɪɨɦ ɋɁɋ-24), ɢ 
ɫɜɟɬɨɞɢɨɞ ȺɅ-107Ȼ. ɗɬɨ ɫɜɟɬɨɞɢɨɞ 
ɢɧɮɪɚɤɪɚɫɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɫ ɛɨɥɶɲɨɣ ɦɨɳɧɨɫɬɶɸ 
ɢɡɥɭɱɟɧɢɹ (10 ɦȼɬ), ɦɚɤɫɢɦɭɦ ɢɡɥɭɱɟɧɢɹ 

ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɞɥɢɧɭ ɜɨɥɧɵ 0,95 ɦɤɦ. ɋɜɟɬɨɞɢɨɞ 
ɩɢɬɚɥɫɹ ɨɬ ɫɬɚɛɢɥɢɡɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɂɉɋ. 

Ɏɨɬɨɞɚɬɱɢɤ ɨɪɢɟɧɬɢɪɨɜɚɥɢ ɜɛɥɢɡɢ ɪɚɤɨɜɢɧɵ 
ɩɨ ɦɚɤɫɢɦɭɦɭ ɫɢɝɧɚɥɚ. ȼɛɥɢɡɢ ɨɬ ɪɚɤɨɜɢɧɵ 
ɬɚɤɠɟ ɪɚɫɩɨɥɚɝɚɥɫɹ ɨɫɜɟɬɢɬɟɥɶ. ɍɥɢɬɨɤ 
ɡɚɤɪɟɩɥɹɥɢ ɜ ɫɩɟɰɢɚɥɶɧɨɦ ɡɚɠɢɦɟ (ɪɢɫ. 1, Ⱥ, Ȼ). 
ɉɨɞ ɭɥɢɬɤɭ ɩɨɞɜɨɞɢɥɢ ɩɥɚɫɬɦɚɫɫɨɜɵɣ ɲɚɪ, 
ɤɨɬɨɪɵɣ ɩɥɚɜɚɥ ɜ ɫɨɫɭɞɟ ɫ ɜɨɞɨɣ. ɍɥɢɬɤɚ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɩɪɢɤɪɟɩɥɹɥɚɫɶ («ɩɪɢɥɢɩɚɥɚ») ɤ 
ɲɚɪɭ ɢ ɧɚɱɢɧɚɥɚ ɩɨɥɡɚɬɶ ɩɨ ɧɟɦɭ. ȿɫɬɟɫɬɜɟɧɧɨ 
ɨɧɚ ɨɫɬɚɜɚɥɚɫɶ ɮɢɤɫɢɪɨɜɚɧɧɨɣ, ɚ ɲɚɪɢɤ ɜɪɚɳɚɥɫɹ 
ɜ ɜɨɞɟ. ɗɬɚ ɦɟɬɨɞɢɤɚ ɛɵɥɚ ɜɩɟɪɜɵɟ ɪɚɡɪɚɛɨɬɚɧɚ 
Brecher (1932) [14]. 

Ɋɟɝɢɫɬɪɚɰɢɹ ɫɨɤɪɚɳɟɧɢɣ ɫɟɪɞɰɚ ɡɚɪɨɞɵɲɟɣ 
ɬɚɤɠɟ ɩɪɨɜɨɞɢɥɚɫɶ ɫ ɩɨɦɨɳɶɸ ɮɨɬɨɨɩɬɢɱɟɫɤɨɝɨ 
ɦɟɬɨɞɚ. ɋɩɟɰɢɚɥɶɧɵɟ ɦɢɧɢɚɬɸɪɧɵɟ ɮɨɬɨɞɚɬɱɢɤɢ 
ɪɚɫɩɨɥɚɝɚɥɢɫɶ ɜɦɟɫɬɨ ɜɵɯɨɞɧɨɣ ɥɢɧɡɵ ɨɤɭɥɹɪɚ 
ɦɢɤɪɨɫɤɨɩɚ ɆȻɂ-1 (ɨɛɴɟɤɬɢɜ ɯ20). ɇɚɫɬɪɨɣɤɚ 
ɢɡɨɛɪɚɠɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɥɚɫɶ ɫ ɩɨɦɨɳɶɸ 
ɦɚɬɨɜɨɝɨ ɫɬɟɤɥɚ. 

Ɂɚɪɨɞɵɲɢ ɚɤɤɭɪɚɬɧɨ ɢɡɜɥɟɤɚɥɢɫɶ ɢɡ ɹɢɰ ɢ 
ɩɨɦɟɳɚɥɢɫɶ ɜ ɱɚɲɤɟ ɉɟɬɪɢ ɫ ɪɚɡɛɚɜɥɟɧɧɵɦ ɜɞɜɨɟ 
ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɦ ɪɚɫɬɜɨɪɨɦ ɞɥɹ Aсhatina fulica 

(ɬɚɛɥ. 1). 
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Тɚɛлицɚ 1 

ɋɨɫɬɚɜ ɧɨɪɦɚɥɶɧɨɝɨ ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɫɬɜɨɪɚ ɞɥɹ Achatina fulica 

Table 1 

Composition of normal physiological solution for Achatina fulica 

Ɇɨɥɟɤɭɥɹɪɧɚɹ ɦɚɫɫɚ Ɇɦɨɥɶ/ɥ Ƚ/ɥ 

NaCl 58,44 61 3,56 

KCl 74,6 3,3 0,24 

CaCl2 111 10,7 1,2 

MgSO4x7H2O 246,5 10 2,46 

HEPES 

Ɍɢɬɪ. NКOH, pH 7,4 
238,31 10 2,4 

ɋɢɝɧɚɥɵ ɨɬ ɮɨɬɨɞɚɬɱɢɤɨɜ ɭɫɢɥɢɜɚɥɢɫɶ ɫ 
ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɨɝɨ ɭɫɢɥɢɬɟɥɹ, ɩɨɥɨɫɚ 
ɩɪɨɩɭɫɤɚɧɢɹ 0-300 Ƚɰ. Ⱦɥɹ ɫɜɹɡɢ ɫ ɤɨɦɩɶɸɬɟɪɨɦ 
ɩɪɢɦɟɧɹɥɫɹ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɆȾ93 ɫɨ 
ɫɩɟɰɢɚɥɶɧɵɦ ɪɚɡɪɚɛɨɬɚɧɧɵɦ ɩɪɨɝɪɚɦɦɧɵɦ 
ɨɛɟɫɩɟɱɟɧɢɟɦ. ɑɚɫɬɨɬɚ ɞɢɫɤɪɟɬɢɡɚɰɢɢ ɜ 
ɛɨɥɶɲɢɧɫɬɜɟ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɫɨɫɬɚɜɥɹɥɚ 100 ɫ-1

. 

Ⱦɥɹ ɚɧɚɥɢɡɚ ɢɫɩɨɥɶɡɨɜɚɥɢ ɩɚɤɟɬ ɩɪɨɝɪɚɦɦ 
Origin 7.0.  

ȼ ɧɚɲɟɣ ɫɟɪɢɢ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɫɨɤɪɚɳɟɧɢɹ 
ɫɟɪɞɰɚ ɪɟɝɢɫɬɪɢɪɨɜɚɥɢɫɶ ɜ ɬɟɱɟɧɢɟ 5-15 ɦɢɧɭɬ. 
ɑɚɫɬɨɬɚ ɨɩɪɟɞɟɥɹɥɚɫɶ ɤɚɤ ɱɢɫɥɨ ɫɢɫɬɨɥ ɜ 
ɩɪɨɢɡɜɨɥɶɧɨ ɜɵɛɪɚɧɧɨɦ ɢɧɬɟɪɜɚɥɟ 
ɞɥɢɬɟɥɶɧɨɫɬɶɸ 1 ɢɥɢ 2 ɦɢɧɭɬɵ. Ⱦɥɹ ɨɛɪɚɛɨɬɤɢ 
ɢɫɩɨɥɶɡɨɜɚɥɢ ɬɨɥɶɤɨ ɨɞɧɨ ɡɧɚɱɟɧɢɟ ɱɚɫɬɨɬɵ ɞɥɹ 
ɤɚɠɞɨɣ ɨɫɨɛɢ. 

ȼɟɫ ɭɥɢɬɨɤ ɨɩɪɟɞɟɥɹɥɢ ɫ ɩɨɦɨɳɶɸ 
ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɜɟɫɨɜ ɦɨɞɟɥɢ ȼɅɊ-200 ɝ. 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɢɯ ɨɛɫɭɠɞɟɧɢɟ 

Ɇɨɪɮɨɥɨɝɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɚɮɪɢɤɚɧɫɤɢɯ 
ɭɥɢɬɨɤ ɧɚ ɫɬɚɞɢɢ ɡɚɪɨɞɵɲɟɣ ɢ ɩɨɫɥɟ ɢɯ 
ɜɵɥɭɩɥɟɧɢɹ ɢɡ ɹɣɰɚ. Ʉɥɚɞɤɚ ɚɮɪɢɤɚɧɫɤɢɯ ɭɥɢɬɨɤ 
ɨɛɵɱɧɨ ɫɨɫɬɨɢɬ ɢɡ 100-150 ɹɢɰ. əɣɰɚ ɢɦɟɥɢ 
ɨɜɚɥɶɧɭɸ ɮɨɪɦɭ, ɪɚɡɦɟɪ ɩɪɢɦɟɪɧɨ 5×4 ɦɦ. əɣɰɚ 
ɩɨɤɪɵɬɵ ɢɡɜɟɫɬɤɨɜɨɣ ɫɤɨɪɥɭɩɨɣ. ȼɟɫ ɹɣɰɚ 
60-70 ɦɝ. ɍɥɢɬɤɢ ɨɬɤɥɚɞɵɜɚɸɬ ɹɣɰɚ ɜ 

ɫɩɟɰɢɚɥɶɧɨ ɜɵɤɨɩɚɧɧɨɣ ɹɦɤɟ ɝɥɭɛɢɧɨɣ 5-7 ɫɦ. 
ȼɪɟɦɹ ɨɬ ɨɬɤɥɚɞɵɜɚɧɢɹ ɹɢɰ ɞɨ ɜɵɥɭɩɥɟɧɢɹ 
ɡɧɚɱɢɬɟɥɶɧɨ ɜɚɪɶɢɪɭɟɬ.  

ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɹɣɰɚ ɧɚɱɢɧɚɸɬ 
ɪɚɡɜɢɜɚɬɶɫɹ ɜɨ ɜɪɟɦɹ ɞɜɢɠɟɧɢɹ ɩɨ ɹɣɰɟɜɨɞɭ, ɢ 
ɫɬɚɞɢɢ ɪɚɡɜɢɬɢɹ ɡɚɪɨɞɵɲɚ ɜ ɦɨɦɟɧɬ ɨɬɤɥɚɞɤɢ ɧɟ 
ɜɫɟɝɞɚ ɨɞɢɧɚɤɨɜɵɟ. ɂɧɨɝɞɚ ɩɪɨɯɨɞɢɬ 2-3 ɧɟɞɟɥɢ, 
ɚ ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɧɚɛɥɸɞɚɟɬɫɹ ɩɨɱɬɢ 
ɠɢɜɨɪɨɠɞɟɧɢɟ. ɉɪɨɰɟɫɫ ɜɵɥɭɩɥɟɧɢɹ ɭɥɢɬɨɤ ɢɡ 
ɹɢɰ ɩɪɨɢɫɯɨɞɢɬ ɩɨɫɬɟɩɟɧɧɨ, ɷɬɨɬ ɩɪɨɰɟɫɫ ɦɨɠɟɬ 
ɡɚɧɢɦɚɬɶ ɧɟɫɤɨɥɶɤɨ ɞɧɟɣ. ɉɟɪɜɵɟ 2-3 ɞɧɹ 
ɦɚɥɟɧɶɤɢɟ ɭɥɢɬɤɢ ɠɢɜɭɬ ɩɨɞ ɡɟɦɥɟɣ, ɚ ɡɚɬɟɦ 
ɜɵɯɨɞɹɬ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ. ȼ ɥɚɛɨɪɚɬɨɪɧɵɯ 
ɭɫɥɨɜɢɹɯ ɤɥɚɞɤɢ ɢɧɨɝɞɚ ɢɧɤɭɛɢɪɭɸɬ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɢ ɜɥɚɠɧɨɝɨ ɩɟɫɤɚ ɜ ɫɩɟɰɢɚɥɶɧɵɯ 
ɬɟɪɪɚɪɢɭɦɚɯ. 

ɍ ɡɚɪɨɞɵɲɟɣ, ɧɚɯɨɞɹɳɢɯɫɹ ɧɚ ɪɚɧɧɢɯ 
ɫɬɚɞɢɹɯ ɪɚɡɜɢɬɢɹ, ɞɨɦɢɧɢɪɭɸɬ (ɩɨ ɦɚɫɫɟ ɢ ɩɨ 
ɪɚɡɦɟɪɚɦ) ɠɟɥɬɨɱɧɵɣ ɦɟɲɨɤ ɢ ɩɨɞɨɰɢɫɬ (ɪɢɫ. 2, 
ɮɪɚɝɦɟɧɬ «30 ɚɩɪɟɥɹ». ɒɚɝ ɫɟɬɤɢ – 1 ɦɦ). ɇɚ 
ɞɚɧɧɨɣ ɫɬɚɞɢɢ ɪɚɡɜɢɬɢɹ ɫɨɤɪɚɳɟɧɢɹ ɫɟɪɞɰɚ ɧɟ 
ɧɚɛɥɸɞɚɥɢɫɶ. Ɉɞɧɚɤɨ ɩɨɞɨɰɢɫɬ ɢ ɠɟɥɬɨɱɧɵɣ 
ɦɟɲɨɤ ɩɟɪɢɨɞɢɱɟɫɤɢ ɫɦɟɳɚɥɢɫɶ ɢ ɫɥɟɝɤɚ 
ɫɨɤɪɚɳɚɥɢɫɶ. ɉɟɪɢɨɞɵ ɦɟɠɞɭ ɬɚɤɢɦɢ 
ɞɜɢɠɟɧɢɹɦɢ ɜɚɪɶɢɪɨɜɚɥɢ ɜ ɞɢɚɩɚɡɨɧɟ 5-46 ɫ 
(ɜɪɟɦɹ ɧɚɛɥɸɞɟɧɢɹ – 6 ɦɢɧ). 



Pjatsi D.D., Titarenko E.E., Zhuravlev V.L., Safonova T.A. The changes of the heart rate of the 

Giant African snail of various age // На˖чː˞ˌ реˊ˖л˟˕а˕. Фˋˊˋˑлˑгˋя. –  

Т.2, №3, 2016. 

7 

ɎɂɁɂɈɅɈȽɂə 

PHYSIOLOGY  

Ɋɢɫɭɧɨɤ 2. Ɂɚɜɢɫɢɦɨɫɬɶ ɱɚɫɬɨɬɵ ɫɟɪɞɟɱɧɨɝɨ ɪɢɬɦɚ ɨɬ ɦɚɫɫɵ ɬɟɥɚ ɭ ɷɦɛɪɢɨɧɨɜ. ɉɨ ɨɫɢ ɚɛɫɰɢɫɫ – ɥɨɝɚɪɢɮɦ ɦɚɫɫɵ 
ɭɥɢɬɤɢ, ɦɝ; ɩɨ ɨɫɢ ɨɪɞɢɧɚɬ – ɱɚɫɬɨɬɚ ɫɟɪɞɟɱɧɵɯ ɫɨɤɪɚɳɟɧɢɣ, ɭɞ./ɦɢɧ 

Figure 2. Dependence of the frequency of heart rate from the mass of body in embryos. X-direction – logarithm of snail mass, 

mg; Y-direction – heart rate frequency, beats per minute 

Ɂɚɪɨɞɵɲɢ ɢɡ ɷɬɨɣ ɤɥɚɞɤɢ 3 ɦɚɹ ɢɦɟɥɢ ɭɠɟ 
ɨɮɨɪɦɥɟɧɧɭɸ ɪɚɤɨɜɢɧɭ, ɩɨ-ɩɪɟɠɧɟɦɭ 
ɜɵɪɚɠɟɧɧɵɣ ɠɟɥɬɨɱɧɵɣ ɦɟɲɨɤ ɢ ɩɨɞɨɰɢɫɬ. Ɂɞɟɫɶ 
ɭɠɟ ɧɚɛɥɸɞɚɥɢɫɶ ɨɬɱɟɬɥɢɜɵɟ ɫɨɤɪɚɳɟɧɢɹ ɫɟɪɞɰɚ. 
ɋɨɤɪɚɳɟɧɢɹ ɫɟɪɞɰɚ ɩɪɢɜɨɞɢɥɢ ɤ ɩɭɥɶɫɚɰɢɹɦ 
ɫɨɫɭɞɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɩɨ ɤɪɚɸ ɭɩɥɨɳɟɧɧɨɝɨ 
ɩɨɞɨɰɢɫɬɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɨɞɨɰɢɫɬ ɫɨɜɟɪɲɚɥ 
ɞɨɫɬɚɬɨɱɧɨ ɚɤɬɢɜɧɵɟ ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɟ ɞɜɢɠɟɧɢɹ: 
ɫɨɤɪɚɳɚɥɫɹ, ɩɨɜɨɪɚɱɢɜɚɥɫɹ, ɢɡɝɢɛɚɥɫɹ. ɇɚ 
ɫɥɟɞɭɸɳɢɣ ɞɟɧɶ ɜ ɤɥɚɞɤɟ ɦɨɠɧɨ ɛɵɥɨ ɧɚɣɬɢ 
ɡɚɪɨɞɵɲɢ ɫɨ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɟɟ ɤɪɭɩɧɨɣ 
ɪɚɤɨɜɢɧɨɣ (4 ɢ 6 ɦɚɹ). ɋɨɤɪɚɳɟɧɢɹ ɫɟɪɞɰɚ ɭ 

ɬɚɤɢɯ ɭɥɢɬɨɤ ɥɟɝɤɨ ɪɟɝɢɫɬɪɢɪɭɸɬɫɹ. Ɇɟɧɟɟ ɱɟɦ 
ɱɟɪɟɡ ɧɟɞɟɥɸ ɜ ɤɥɚɞɤɟ ɩɨɹɜɢɥɢɫɶ ɦɨɥɨɞɵɟ ɭɥɢɬɤɢ 
(ɪɢɫ. 5, «12 ɦɚɹ»). ɍ ɧɨɜɨɪɨɠɞɟɧɧɵɯ ɭɥɢɬɨɤ ɱɟɪɟɡ 
ɩɪɨɡɪɚɱɧɭɸ ɪɚɤɨɜɢɧɭ ɯɨɪɨɲɨ ɢɞɟɧɬɢɮɢɰɢɪɭɟɬɫɹ 
ɛɨɥɶɲɢɧɫɬɜɨ ɜɧɭɬɪɟɧɧɢɯ ɨɪɝɚɧɨɜ: ɠɟɥɬɨɜɚɬɚɹ 
«ɩɨɱɤɚ», ɝɪɚɧɭɥɹɪɧɚɹ ɩɢɳɟɜɚɪɢɬɟɥɶɧɚɹ ɠɟɥɟɡɚ 
(«ɩɟɱɟɧɶ»), ɤɢɲɟɱɧɢɤ, ɫɟɪɞɰɟ ɢ ɞɪ. Ɇɨɥɨɞɵɟ 
ɭɥɢɬɤɢ ɚɤɬɢɜɧɨ ɩɢɬɚɸɬɫɹ, ɞɨɜɨɥɶɧɨ ɛɵɫɬɪɨ 
ɪɚɫɬɭɬ ɢ ɞɨɫɬɢɝɚɸɬ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɡɦɟɪɨɜ 
ɩɪɢɦɟɪɧɨ ɱɟɪɟɡ 9 ɦɟɫɹɰɟɜ. 
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Ɋɢɫɭɧɨɤ 3. Ɂɚɜɢɫɢɦɨɫɬɶ ɱɚɫɬɨɬɵ ɫɟɪɞɟɱɧɨɝɨ ɪɢɬɦɚ ɨɬ ɦɚɫɫɵ ɬɟɥɚ ɭ ɦɨɥɨɞɵɯ ɭɥɢɬɨɤ. 
Ɉɛɨɡɧɚɱɟɧɢɟ ɨɫɟɣ – ɤɚɤ ɧɚ ɩɪɟɞɵɞɭɳɟɦ ɪɢɫɭɧɤɟ 

Figure 3. Dependence of the heart rate frequency from the mass of a body in young snails. 

Signs of the axes are the same as on the previous figure 

ɋɨɤɪɚɳɟɧɢɹ ɫɟɪɞɰɚ ɭ ɷɦɛɪɢɨɧɨɜ. 
Ɏɨɬɨɨɩɬɢɱɟɫɤɚɹ ɪɟɝɢɫɬɪɚɰɢɹ ɫɬɪɨɝɨ ɩɨɡɜɨɥɹɟɬ 
ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɬɨɥɶɤɨ ɑɋɋ. ȼɟɥɢɱɢɧɚ ɫɢɝɧɚɥɚ 
ɦɨɠɟɬ ɢɡɦɟɧɹɬɶɫɹ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɜɚɪɢɚɰɢɢ ɫɢɥɵ 
ɫɨɤɪɚɳɟɧɢɣ ɫɟɪɞɰɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɞɜɢɠɟɧɢɹ ɞɪɭɝɢɯ 
ɜɧɭɬɪɟɧɧɢɯ ɨɪɝɚɧɨɜ, ɫɚɦɨɝɨ ɠɢɜɨɬɧɨɝɨ ɬɚɤɠɟ 
ɫɤɚɡɵɜɚɸɬɫɹ ɧɚ ɜɵɯɨɞɧɨɦ ɫɢɝɧɚɥɟ. Ɉɞɧɚɤɨ, 
ɛɥɚɝɨɞɚɪɹ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɩɪɨɡɪɚɱɧɨɫɬɢ 
ɷɦɛɪɢɨɧɨɜ, ɪɟɝɢɫɬɪɚɰɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ 
ɦɟɧɶɲɢɦɢ ɩɨɦɟɯɚɦɢ. ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ 
ɬɚɤɢɟ ɫɦɟɳɟɧɢɹ ɹɜɥɹɸɬɫɹ ɧɟɪɟɝɭɥɹɪɧɵɦɢ. ɍ 
ɜɡɪɨɫɥɵɯ ɠɢɜɨɬɧɵɯ ɫɢɝɧɚɥ ɦɨɠɟɬ 
ɦɨɞɭɥɢɪɨɜɚɬɶɫɹ ɡɚ ɫɱɟɬ ɞɵɯɚɬɟɥɶɧɵɯ ɞɜɢɠɟɧɢɣ. 
ɍ ɷɦɛɪɢɨɧɨɜ ɥɟɝɨɱɧɚɹ ɩɨɥɨɫɬɶ ɧɟ 
ɮɭɧɤɰɢɨɧɢɪɭɟɬ, ɦɟɞɥɟɧɧɵɟ ɤɨɥɟɛɚɧɢɹ 
ɨɫɰɢɥɥɨɝɪɚɦɦɵ ɦɨɝɭɬ ɛɵɬɶ ɫɜɹɡɚɧɵ ɫ ɞɜɢɠɟɧɢɟɦ 
ɩɨɞɨɰɢɫɬɚ ɢ ɫɨ ɫɦɟɳɟɧɢɟɦ ɫɚɦɨɝɨ ɷɦɛɪɢɨɧɚ. ɉɪɢ 
ɛɨɥɶɲɨɣ ɫɤɨɪɨɫɬɢ ɪɚɡɜɟɪɬɤɢ ɧɚ ɨɬɞɟɥɶɧɵɯ 
ɫɢɫɬɨɥɚɯ ɱɚɫɬɨ ɜɵɹɜɥɹɸɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 
ɜɨɥɧɵ. Ɉɧɢ ɦɨɝɭɬ ɛɵɬɶ ɨɛɭɫɥɨɜɥɟɧɵ 
ɫɨɤɪɚɳɟɧɢɹɦɢ ɩɪɟɞɫɟɪɞɢɹ ɢ/ɢɥɢ ɩɭɥɶɫɚɰɢɹɦɢ 
ɜɟɧ. ɉɨɥɹɪɧɨɫɬɶ ɡɚɩɢɫɵɜɚɟɦɨɝɨ ɫɢɝɧɚɥɚ ɡɚɜɢɫɢɬ 
ɨɬ ɜɡɚɢɦɧɨɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɮɨɬɨɞɚɬɱɢɤɨɜ ɢ 

ɢɡɨɛɪɚɠɟɧɢɹ ɫɟɪɞɰɚ. Ɉɞɧɚɤɨ ɞɥɹ ɚɧɚɥɢɡɚ ɱɚɫɬɨɬɵ 
ɫɟɪɞɟɱɧɨɝɨ ɪɢɬɦɚ ɷɬɨ ɧɟ ɩɪɢɧɰɢɩɢɚɥɶɧɨ. 

ȼɫɟɝɨ ɜ ɧɚɲɢɯ ɷɤɫɩɟɪɢɦɟɧɬɚɯ ɛɵɥɨ 
ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɨ 18 ɷɦɛɪɢɨɧɨɜ ɢ 4 ɧɟɞɚɜɧɨ 
ɜɵɥɭɩɢɜɲɢɟɫɹ ɭɥɢɬɤɢ. Ɇɚɫɫɚ ɷɦɛɪɢɨɧɨɜ 
ɜɚɪɶɢɪɨɜɚɥɚ ɨɬ 5,7 ɦɝ ɞɨ 40,5 ɦɝ, ɚ ɑɋɋ ɨɬ 16 ɞɨ 
46 ɭɞ./ɦɢɧ. Ɇɚɫɫɚ ɦɨɥɨɞɵɯ ɭɥɢɬɨɤ ɜ ɷɬɨɣ ɝɪɭɩɩɟ 
ɫɨɫɬɚɜɥɹɥɚ 53-74 ɦɝ. ɂɧɞɢɜɢɞɭɚɥɶɧɵɟ ɱɚɫɬɨɬɵ 
ɫɟɪɞɟɱɧɨɝɨ ɪɢɬɦɚ ɞɥɹ ɜɫɟɯ ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɭɥɢɬɨɤ 
ɩɪɢ ɥɢɧɟɣɧɨɦ ɦɚɫɲɬɚɛɟ ɨɫɢ ɚɛɫɰɢɫɫ (ɦɚɫɫɚ ɬɟɥɚ ɜ 
ɦɝ) ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫ. 3. ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ 
ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɩɨ ɦɟɪɟ ɪɚɡɜɢɬɢɹ ɷɦɛɪɢɨɧɨɜ ɢ 
ɭɜɟɥɢɱɟɧɢɹ ɢɯ ɦɚɫɫɵ ɧɚɛɥɸɞɚɟɬɫɹ ɪɨɫɬ ɱɚɫɬɨɬɵ 
ɛɢɟɧɢɣ ɫɟɪɞɰɚ. ɍ ɧɟɞɚɜɧɨ ɜɵɥɭɩɢɜɲɢɯɫɹ ɭɥɢɬɨɤ 
(53-74 ɦɝ) ɜ ɰɟɥɨɦ ɬɚɤɠɟ ɫɨɯɪɚɧɹɟɬɫɹ ɷɬɚ 
ɬɟɧɞɟɧɰɢɹ (42-65 ɭɞ./ɦɢɧ). ȼ ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɦ 
ɦɚɫɲɬɚɛɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɯɨɪɨɲɨ 
ɨɩɢɫɵɜɚɸɬɫɹ ɭɪɚɜɧɟɧɢɟɦ ɩɨɥɨɠɢɬɟɥɶɧɨɣ 
ɥɢɧɟɣɧɨɣ ɪɟɝɪɟɫɫɢɢ (ɪɢɫ. 4). Ɂɧɚɱɟɧɢɟ P<0,0001 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɬɨɦ, ɱɬɨ ɞɚɧɧɨɟ ɭɪɚɜɧɟɧɢɟ 
ɯɨɪɨɲɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɪɚɫɩɪɟɞɟɥɟɧɢɸ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɬɨɱɟɤ. 
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Ɋɢɫɭɧɨɤ 4. ɋɭɦɦɚɪɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɫɟɣ ɜɵɛɨɪɤɟ ɜ ɥɢɧɟɣɧɨɦ ɦɚɫɲɬɚɛɟ. ɉɨ ɨɫɢ ɨɪɞɢɧɚɬ – ɦɚɫɫɚ ɠɢɜɨɬɧɵɯ ɜ ɦɝ 

Figure 4. Summary data of all sampling in a linear scale. Y-direction – mass of animals in mg 

ɑɚɫɬɨɬɚ ɫɨɤɪɚɳɟɧɢɣ ɫɟɪɞɰɚ ɭ ɭɥɢɬɨɤ ɪɚɡɧɵɯ 
ɪɚɡɦɟɪɨɜ. ȼ ɧɚɲɢɯ ɷɤɫɩɟɪɢɦɟɧɬɚɯ ɛɵɥɨ 
ɢɫɫɥɟɞɨɜɚɧɨ 13 ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɪɭɩɧɵɯ ɭɥɢɬɨɤ 
ɦɚɫɫɨɣ ɨɬ 540 ɦɝ ɞɨ 40 ɝ. ɂɡ-ɡɚ ɪɚɫɬɹɧɭɬɨɫɬɢ ɨɫɢ 
ɚɛɫɰɢɫɫ ɩɪɢɜɨɞɹɬɫɹ ɞɚɧɧɵɟ ɬɨɥɶɤɨ ɜ 

ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɦ ɦɚɫɲɬɚɛɟ (ɪɢɫ. 5). Ʉ 
ɫɨɠɚɥɟɧɢɸ, ɜ ɩɨɩɭɥɹɰɢɢ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɥɢɬɨɤ ɧɟ 
ɛɵɥɨ ɨɫɨɛɟɣ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 1 ɞɨ 5 ɝ, ɢ ɨɬ 7 ɞɨ 

20 ɝ. ɇɨ ɦɵ ɜɫё ɠɟ ɩɪɢɦɟɧɢɥɢ ɭɪɚɜɧɟɧɢɟ 
ɥɢɧɟɣɧɨɣ ɪɟɝɪɟɫɫɢɢ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɡɧɚɱɟɧɢɟ P 

ɨɤɚɡɚɥɨɫɶ ɛɨɥɶɲɟ ɜ 2 ɪɚɡɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɩɪɟɞɵɞɭɳɢɦ ɫɥɭɱɚɟɦ (P<0,0002). Ɉɞɧɚɤɨ ɝɥɚɜɧɨɟ 
ɨɬɥɢɱɢɟ ɷɬɨɝɨ ɦɚɫɫɢɜɚ ɞɚɧɧɵɯ ɨɬ ɩɨɥɭɱɟɧɧɨɝɨ 
ɩɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɷɦɛɪɢɨɧɨɜ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, 
ɱɬɨ ɥɢɧɢɹ ɪɟɝɪɟɫɫɢɢ ɢɦɟɟɬ ɨɬɪɢɰɚɬɟɥɶɧɵɣ 
ɧɚɤɥɨɧ. 
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Ɋɢɫɭɧɨɤ 5. ɋɭɦɦɚɪɧɚɹ ɤɪɢɜɚɹ, ɨɫɶ ɨɪɞɢɧɚɬ – ɥɨɝɚɪɢɮɦ ɦɚɫɫɵ ɬɟɥɚ ɠɢɜɨɬɧɵɯ (ɦɚɫɫɚ ɜ ɦɝ) 
Figure 5. Summary curve, Y-direction – logarithm of mass of a body of animals (mass, mg) 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɡɚɜɢɫɢɦɨɫɬɶ ɑɋɋ ɨɬ ɦɚɫɫɵ ɜ 
ɰɟɥɨɦ ɨɤɚɡɚɥɚɫɶ ɧɟɦɨɧɨɬɨɧɧɨɣ. ɍ ɡɚɪɨɞɵɲɟɣ, 
ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɹɣɰɟ, ɢ ɧɟɞɚɜɧɨ ɜɵɥɭɩɢɜɲɢɯɫɹ 
ɭɥɢɬɨɤ ɧɚɛɥɸɞɚɟɬɫɹ ɩɨɥɨɠɢɬɟɥɶɧɚɹ ɤɨɪɪɟɥɹɰɢɹ 
«ɑɋɋ-ɦɚɫɫɚ» (ɪɢɫ. 4). ɇɚɱɢɧɚɹ ɫ ɧɟɤɨɬɨɪɨɝɨ 
ɩɟɪɢɨɞɚ ɪɚɡɜɢɬɢɹ, ɷɬɚ ɡɚɜɢɫɢɦɨɫɬɶ ɢɡɦɟɧɹɟɬ ɡɧɚɤ 
(ɪɢɫ. 5). ȼ ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɦ ɦɚɫɲɬɚɛɟ ɞɥɹ 
ɡɚɪɨɞɵɲɟɣ ɢ ɫɚɦɵɯ ɦɨɥɨɞɵɯ ɭɥɢɬɨɤ ɞɚɧɧɵɟ 
ɚɩɩɪɨɤɫɢɦɢɪɭɸɬɫɹ ɥɢɧɟɣɧɨɣ ɮɭɧɤɰɢɟɣ, ɭ ɛɨɥɟɟ 
ɤɪɭɩɧɵɯ ɨɫɨɛɟɣ ɩɨɥɭɱɟɧɧɵɣ ɦɚɫɫɢɜ ɞɚɧɧɵɯ 
ɦɨɠɧɨ ɚɩɩɪɨɤɫɢɦɢɪɨɜɚɬɶ ɞɪɭɝɢɦɢ ɮɭɧɤɰɢɹɦɢ, 
ɧɚɩɪɢɦɟɪ ɥɨɝɢɫɬɢɱɟɫɤɨɣ [9]. 

ɏɨɬɟɥɨɫɶ ɛɵ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɨɬɪɢɰɚɬɟɥɶɧɚɹ 
ɪɟɝɪɟɫɫɢɹ ɦɟɠɞɭ ɦɚɫɫɨɣ ɬɟɥɚ ɢ ɱɚɫɬɨɬɨɣ 
ɫɟɪɞɟɱɧɵɯ ɫɨɤɪɚɳɟɧɢɣ ɹɜɥɹɟɬɫɹ ɤɥɚɫɫɢɱɟɫɤɨɣ 
ɞɥɹ ɜɡɪɨɫɥɵɯ ɠɢɜɨɬɧɵɯ ɪɚɡɥɢɱɧɵɯ ɤɥɚɫɫɨɜ. ɍ 
ɧɚɡɟɦɧɵɯ ɦɥɟɤɨɩɢɬɚɸɳɢɯ ɦɢɧɢɦɚɥɶɧɚɹ ɑɋɋ 
ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ ɭ ɫɥɨɧɚ (25 ɭɞ./ɦɢɧ), ɚ ɭ 
ɡɟɦɥɟɪɨɣɤɢ – ɛɨɥɟɟ 600 ɭɞ./ɦɢɧ Д12]. ɗɬɨ 
ɨɛɭɫɥɨɜɥɟɧɨ ɩɨɜɵɲɟɧɧɵɦ ɭɞɟɥɶɧɵɦ 
ɩɨɬɪɟɛɥɟɧɢɟɦ ɤɢɫɥɨɪɨɞɚ ɭ ɦɟɥɤɢɯ ɠɢɜɨɬɧɵɯ. 
ɂɡɭɱɟɧɢɟ ɡɚɜɢɫɢɦɨɫɬɢ ɦɟɠɞɭ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ 
ɦɟɬɚɛɨɥɢɡɦɚ ɢ ɜɟɫɨɦ ɬɟɥɚ ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ ɬɚɤɠɟ 
ɧɚ ɦɧɨɝɢɯ ɯɨɥɨɞɧɨɤɪɨɜɧɵɯ ɠɢɜɨɬɧɵɯ; 
ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ ɷɬɨɦ ɥɢɧɢɢ ɪɟɝɪɟɫɫɢɢ ɢɦɟɥɢ 
ɬɚɤɨɣ ɠɟ ɧɚɤɥɨɧ, ɯɨɬɹ ɪɚɫɩɨɥɚɝɚɥɢɫɶ ɧɢɠɟ. 
ɋɯɨɞɧɵɣ ɧɚɤɥɨɧ ɢɦɟɟɬ ɥɢɧɢɹ ɪɟɝɪɟɫɫɢɢ ɞɚɠɟ ɞɥɹ 
ɛɭɤɨɜɵɯ ɞɟɪɟɜɶɟɜ. ɗɬɨ ɡɚɫɬɚɜɥɹɟɬ ɧɚɜɫɟɝɞɚ 
ɨɬɤɚɡɚɬɶɫɹ ɨɬ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨ ɬɟɪɦɨɪɟɝɭɥɹɰɢɢ 
ɤɚɤ ɨ ɝɥɚɜɧɨɦ ɮɚɤɬɨɪɟ, ɨɩɪɟɞɟɥɹɸɳɟɦ 
ɩɨɫɬɨɹɧɫɬɜɨ ɫɨɨɬɧɨɲɟɧɢɹ ɦɟɠɞɭ ɩɪɨɞɭɤɰɢɟɣ 
ɬɟɩɥɚ ɢ ɜɟɫɨɦ ɬɟɥɚ («ɩɪɚɜɢɥɨ Ɋɭɛɧɟɪɚ»). Ⱦɥɹ 

ɦɧɨɝɢɯ ɛɟɫɩɨɡɜɨɧɨɱɧɵɯ ɡɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ 
ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɦɟɬɚɛɨɥɢɡɦɚ ɢ ɜɟɫɨɦ ɬɟɥɚ ɬɚɤɠɟ 
ɨɩɢɫɵɜɚɟɬɫɹ ɩɪɹɦɵɦɢ ɥɢɧɢɹɦɢ, ɤɨɬɨɪɵɟ 
ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɢɦɟɸɬ ɬɚɤɨɣ ɠɟ ɧɚɤɥɨɧ. ɍ 
ɧɟɤɨɬɨɪɵɯ ɠɢɜɨɬɧɵɯ, ɨɞɧɚɤɨ, ɧɚɤɥɨɧ ɥɢɧɢɣ 
ɪɟɝɪɟɫɫɢɢ ɫɢɥɶɧɨ ɨɬɥɢɱɚɟɬɫɹ. ɇɚ ɝɪɚɮɢɤɟ ɬɨɱɤɢ 
ɞɥɹ ɬɟɩɥɨɤɪɨɜɧɵɯ ɯɨɪɨɲɨ ɥɨɠɚɬɫɹ ɧɚ ɩɪɹɦɭɸ; 
ɫɯɨɞɧɚɹ ɩɪɹɦɚɹ, ɧɨ ɥɟɠɚɳɚɹ ɧɟɫɤɨɥɶɤɨ ɧɢɠɟ, 
ɩɨɥɭɱɚɟɬɫɹ ɞɥɹ ɯɨɥɨɞɧɨɤɪɨɜɧɵɯ ɠɢɜɨɬɧɵɯ, ɚ ɧɚ 
ɩɪɨɞɨɥɠɟɧɢɟ ɟɟ ɧɢɠɧɟɝɨ ɤɨɧɰɚ ɭɤɥɚɞɵɜɚɸɬɫɹ 
ɬɨɱɤɢ ɞɥɹ ɦɧɨɝɢɯ ɛɟɫɩɨɡɜɨɧɨɱɧɵɯ. Ⱦɚɧɧɵɟ ɩɨ 
ɦɢɤɪɨɨɪɝɚɧɢɡɦɚɦ ɬɨɠɟ ɨɛɪɚɡɭɸɬ ɩɪɹɦɭɸ ɫ ɬɚɤɢɦ 
ɠɟ ɧɚɤɥɨɧɨɦ, ɤɚɤ ɢ ɞɜɟ ɩɪɟɞɵɞɭɳɢɟ ɩɪɹɦɵɟ. 
Ɉɞɧɚɤɨ ɧɚɤɥɨɧɵ ɷɬɢɯ ɥɢɧɢɣ ɨɬɥɢɱɚɸɬɫɹ ɨɬ 
ɥɢɧɢɢ, ɨɩɢɫɵɜɚɸɳɟɣ ɡɚɜɢɫɢɦɨɫɬɶ ɨɬ ɩɥɨɳɚɞɢ 
ɩɨɜɟɪɯɧɨɫɬɢ, ɧɨ ɛɥɢɡɤɢ ɤ ɭɪɚɜɧɟɧɢɹɦ ɪɟɝɪɟɫɫɢɢ, 
ɨɩɢɫɵɜɚɸɳɢɦ ɭɞɟɥɶɧɵɣ ɦɟɬɚɛɨɥɢɡɦ [13]. 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɛɨɥɟɟ ɬɨɱɧɵɯ ɡɧɚɱɟɧɢɣ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɧɭɠɧɨ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɞɚɧɧɵɟ ɩɨ 
ɛɨɥɶɲɢɦ ɜɵɛɨɪɤɚɦ ɢ ɪɚɛɨɬɚɬɶ ɫ ɠɢɜɨɬɧɵɦɢ, 
ɦɚɫɫɚ ɤɨɬɨɪɵɯ ɨɬɥɢɱɚɟɬɫɹ ɜ ɫɨɬɧɢ ɢ ɬɵɫɹɱɢ ɪɚɡ. 
ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ Ɋɭɛɧɟɪ Ɇ. ɩɪɨɜɨɞɢɥ ɫɜɨɢ 
ɩɟɪɜɵɟ ɪɚɫɱɟɬɵ, ɢɡɦɟɪɹɹ ɑɋɋ ɭ ɪɚɡɧɵɯ ɩɨɪɨɞ 
ɫɨɛɚɤ, ɦɚɫɫɚ ɤɨɬɨɪɵɯ ɪɚɡɥɢɱɚɥɚɫɶ ɜɫɟɝɨ ɜ ɞɟɜɹɬɶ 
ɪɚɡ. Ƚɢɝɚɧɬɫɤɢɟ ɚɮɪɢɤɚɧɫɤɢɟ ɭɥɢɬɤɢ ɛɨɥɟɟ 
ɭɞɨɛɧɵ ɞɥɹ ɬɚɤɢɯ ɨɩɪɟɞɟɥɟɧɢɣ, ɬɚɤ ɤɚɤ ɢɯ ɜɟɫ ɜɨ 
ɜɪɟɦɹ ɩɨɫɬɷɦɛɪɢɨɧɚɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɨɬ ɞɟɫɹɬɤɨɜ ɦɢɥɥɢɝɪɚɦɦɨɜ ɞɨ 
ɫɨɬɟɧ ɝɪɚɦɦɨɜ, ɬɨ ɟɫɬɶ ɛɨɥɟɟ ɱɟɦ ɧɚ ɬɪɢ ɩɨɪɹɞɤɚ. 

ɋɯɨɞɧɵɟ ɢɡɦɟɪɟɧɢɹ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɧɚɦɢ 
ɪɚɧɟɟ ɧɚ 39 ɜɡɪɨɫɥɵɯ ɭɥɢɬɤɚɯ [5]. Ɇɵ ɪɟɲɢɥɢ 
ɨɛɴɟɞɢɧɢɬɶ ɷɬɢ ɞɚɧɧɵɟ ɢ ɨɰɟɧɢɬɶ, ɧɚ ɫɤɨɥɶɤɨ 
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ɢɡɦɟɧɹɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ ɪɟɝɪɟɫɫɢɢ ɩɪɢ ɞɨɛɚɜɥɟɧɢɢ 
ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ ɧɚɦɢ ɧɚ ɠɢɜɨɬɧɵɯ, 
ɨɬɨɛɪɚɧɧɵɯ ɞɥɹ ɷɬɨɣ ɫɟɪɢɢ. Ȼɵɥɢ 
ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɫɭɦɦɚɪɧɵɟ ɪɟɡɭɥɶɬɚɬɵ 
ɢɡɦɟɪɟɧɢɣ ɑɋɋ ɧɚ 13 ɤɪɭɩɧɵɯ ɭɥɢɬɤɚɯ (540 ɦɝ – 

40 ɝ). Ɉɛɴɟɞɢɧɟɧɧɨɟ ɦɧɨɠɟɫɬɜɨ ɬɨɱɟɤ ɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɥɢɧɢɢ ɪɟɝɪɟɫɫɢɢ ɫ ɭɪɚɜɧɟɧɢɹɦɢ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 6 (Ⱥ, Ȼ). Ⱦɨɛɚɜɥɟɧɢɟ 1/3 
ɧɨɜɵɯ ɡɧɚɱɟɧɢɣ ɦɚɥɨ ɫɤɚɡɚɥɨɫɶ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬɚɯ 
ɪɟɝɪɟɫɫɢɢ. ɗɬɨ ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɯɨɪɨɲɟɟ 

ɫɨɜɩɚɞɟɧɢɟ ɧɚɫɬɨɹɳɟɣ ɜɵɛɨɪɤɢ ɢ ɞɚɧɧɵɯ, 

ɩɨɥɭɱɟɧɧɵɯ ɧɚɦɢ ɪɚɧɟɟ Д25]. 

Ɉɞɧɚɤɨ ɜɫɟ ɷɬɨ ɨɬɧɨɫɢɬɫɹ ɤ ɜɵɛɨɪɤɟ 
ɧɟɛɨɥɶɲɢɯ ɢ ɜɡɪɨɫɥɵɯ ɭɥɢɬɨɤ. ɉɪɟɞɫɬɚɜɥɹɟɦɵɟ 
ɧɚɦɢ ɞɚɧɧɵɟ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɭ ɷɦɛɪɢɨɧɨɜ 
ɫɨɨɬɧɨɲɟɧɢɟ ɦɟɠɞɭ ɑɋɋ ɢ ɦɚɫɫɨɣ 
ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɤɥɚɫɫɢɱɟɫɤɢɯ 
ɫɨɨɬɧɨɲɟɧɢɣ ɞɥɹ ɜɡɪɨɫɥɵɯ ɭɥɢɬɨɤ ɢ ɞɪɭɝɢɯ 
ɠɢɜɨɬɧɵɯ. Ɉɤɚɡɵɜɚɟɬɫɹ, ɧɚ ɷɦɛɪɢɨɧɚɥɶɧɨɣ 
ɫɬɚɞɢɢ ɩɪɨɢɫɯɨɞɢɬ ɞɨɜɨɥɶɧɨ ɛɵɫɬɪɨɟ ɭɜɟɥɢɱɟɧɢɟ 
ɑɋɋ, ɬɨ ɟɫɬɶ ɜ ɰɟɥɨɦ ɡɚɜɢɫɢɦɨɫɬɶ ɑɋɋ ɨɬ ɦɚɫɫɵ 
ɬɟɥɚ ɢɦɟɟɬ ɦɚɤɫɢɦɭɦ ɜ ɨɛɥɚɫɬɢ ɫɨɬɟɧ 
ɦɢɥɥɢɝɪɚɦɦɨɜ. 

Linear Fit for Data1_B on linearized scales. 

Yi = A + BXi 

where (i) is the current axis scale function. 

Parameter Value Error 

-------------------------------------------------- 

A 5.5693 1.84765 

B 16.81085 1.07043 

-------------------------------------------------- 

R SD N P 

-------------------------------------------------- 

0.95463 3.58458 26 <0.0001 

-------------------------------------------------- 

Model: Logistic 

Equation: y = A2 + (A1-A2)/(1 + (x/x0)^p) 

Weighting: 

y No weighting 

Chi^2/DoF = 37.97581 

R^2 =  0.86708 

A1 54.49121 ±3.97064 

A2 26.86014 ±4.26839 

x0 11242.10573 ±5028.21415 

p 4.35204 ±4.3636 

Ɋɢɫɭɧɨɤ 6. ɋɭɦɦɚɪɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɫɟɣ ɜɵɛɨɪɤɟ ɜ ɥɢɧɟɣɧɨɦ ɦɚɫɲɬɚɛɟ (Ⱥ) ɢ ɜ ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɦ (Ȼ).  
ɉɪɢɜɟɞɟɧɵ ɭɪɚɜɧɟɧɢɹ ɪɟɝɪɟɫɫɢɢ ɞɥɹ ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ ɲɤɚɥɵ, ɥɢɧɟɣɧɚɹ ɞɥɹ ɡɚɪɨɞɵɲɟɣ ɢ ɭɥɢɬɨɤ ɜɟɫɨɦ ɞɨ 74 ɦɝ, 

 ɢ ɥɨɝɢɫɬɢɱɟɫɤɚɹ ɞɥɹ ɨɫɬɚɥɶɧɵɯ 

Figure 6. Summary data of all sampling in linear scale (A) and logarithmic scale (Ȼ). Regression equations for logarithmic 

scale are given, linear scale using for embryos and snails with the mass under 74 mg, and logistic curve for the rest 

ȼ ɱɟɦ-ɬɨ ɫɯɨɞɧɭɸ ɨɩɬɢɦɚɥɶɧɭɸ ɡɚɜɢɫɢɦɨɫɬɶ 
ɑɋɋ ɨɬ ɦɚɫɫɵ ɬɟɥɚ ɪɚɧɟɟ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɥ 
Ⱦɸɜɚɥɶ Ⱥ. [17] ɩɪɢ ɚɧɚɥɢɡɟ ɫɨɤɪɚɳɟɧɢɣ ɫɟɪɞɰɚ ɭ 
ɧɚɡɟɦɧɵɯ ɫɥɢɡɧɟɣ. Ɉɞɧɚɤɨ ɜ ɨɬɥɢɱɢɟ ɨɬ ɧɚɲɢɯ 
ɷɤɫɩɟɪɢɦɟɧɬɨɜ, ɜ ɰɢɬɢɪɭɟɦɨɣ ɪɚɛɨɬɟ 
ɪɟɝɢɫɬɪɢɪɨɜɚɥɢɫɶ ɫɨɤɪɚɳɟɧɢɹ ɭɠɟ ɜɵɥɭɩɢɜɲɢɯɫɹ 
ɦɚɥɟɧɶɤɢɯ ɫɥɢɡɧɟɣ ɞɨ ɜɡɪɨɫɥɵɯ ɠɢɜɨɬɧɵɯ. 

Ⱦɸɜɚɥɶ Ⱥ. ɬɚɤɠɟ ɨɬɦɟɱɚɥ ɛɨɥɶɲɭɸ 
ɢɧɞɢɜɢɞɭɚɥɶɧɭɸ ɜɚɪɢɚɛɟɥɶɧɨɫɬɶ ɑɋɋ [17], 

ɩɨɷɬɨɦɭ, ɧɟɫɦɨɬɪɹ (ɜ ɰɟɥɨɦ) ɧɚ ɨɩɬɢɦɚɥɶɧɭɸ 
ɡɚɜɢɫɢɦɨɫɬɶ ɞɥɹ ɫɪɟɞɧɢɯ ɡɧɚɱɟɧɢɣ ɑɋɋ, ɷɬɢ 
ɪɚɡɥɢɱɢɹ ɢɡ-ɡɚ ɦɚɥɨɣ ɜɵɛɨɪɤɢ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ 
ɢɦ ɞɚɧɧɵɯ ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɧɟɞɨɫɬɨɜɟɪɧɵ (ɫɭɞɹ ɩɨ 
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ɪɚɡɦɚɯɭ ɨɲɢɛɨɤ ɫɪɟɞɧɢɯ). ɇɚɲɢ ɞɚɧɧɵɟ ɩɨɤɚɡɚɥɢ 
ɫɬɚɬɢɫɬɢɱɟɫɤɭɸ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɬɚɤɢɯ ɪɚɡɥɢɱɢɣ. 

Ɉ ɜɨɡɦɨɠɧɵɯ ɦɟɯɚɧɢɡɦɚɯ ɭɜɟɥɢɱɟɧɢɹ ɑɋɋ ɜ 
ɯɨɞɟ ɷɦɛɪɢɨɝɟɧɟɡɚ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɧɟɫɤɨɥɶɤɨ 
ɩɪɟɞɩɨɥɨɠɟɧɢɣ. 

ɉɟɪɜɨɟ. ɋɟɪɞɰɟ ɤɚɤ ɫɩɨɧɬɚɧɧɨ 
ɜɨɡɛɭɠɞɚɸɳɢɣɫɹ ɢ ɫɨɤɪɚɳɚɸɳɢɣɫɹ ɧɚɫɨɫ 
ɜɨɡɧɢɤɚɟɬ ɜɧɚɱɚɥɟ, ɩɨ-ɜɢɞɢɦɨɦɭ, ɜ ɜɢɞɟ 
ɧɟɛɨɥɶɲɨɝɨ ɡɚɱɚɬɤɚ. Ɍɪɭɞɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ 
ɷɬɨɬ ɡɚɱɚɬɨɤ ɫɪɚɡɭ ɛɭɞɟɬ ɫɨɤɪɚɳɚɬɶɫɹ ɫ ɛɨɥɶɲɨɣ 
ɱɚɫɬɨɬɨɣ. ɗɥɟɤɬɪɢɱɟɫɤɢ ɧɟɜɨɡɛɭɞɢɦɵɟ 
ɨɤɪɭɠɚɸɳɢɟ ɬɤɚɧɢ ɡɚɬɪɭɞɧɹɸɬ ɪɚɛɨɬɭ 
ɧɟɛɨɥɶɲɢɯ ɩɟɣɫɦɟɤɟɪɨɜ (ɫɧɢɠɚɸɬ ɢɯ ɱɚɫɬɨɬɭ). 
Ʉɪɨɦɟ ɬɨɝɨ, ɫɩɟɰɢɮɢɱɟɫɤɢɣ ɧɚɛɨɪ ɤɚɧɚɥɨɜ ɜ 
ɤɚɪɞɢɨɦɢɨɰɢɬɚɯ ɬɨɠɟ ɮɨɪɦɢɪɭɟɬɫɹ ɩɨɫɬɟɩɟɧɧɨ, ɢ 
ɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɚɤɠɟ ɦɨɝɭɬ ɢɡɦɟɧɹɬɶɫɹ ɜ ɯɨɞɟ 
ɷɦɛɪɢɨɝɟɧɟɡɚ [2, 15]. 

ȼɬɨɪɨɟ. Ɇɨɠɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɜɨɡɪɚɫɬɚɧɢɟ 
ɑɋɋ ɨɛɭɫɥɨɜɥɟɧɨ ɢ ɜɨɡɪɚɫɬɚɧɢɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ 
ɪɨɥɢ ɫɟɪɞɰɚ [4]. ɉɨ ɧɚɲɢɦ ɜɢɡɭɚɥɶɧɵɦ 
ɧɚɛɥɸɞɟɧɢɹɦ ɭ ɷɦɛɪɢɨɧɨɜ ɧɚ ɪɚɧɧɢɯ ɫɬɚɞɢɹɯ 
ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɪɚɡɦɟɪ ɫɟɪɞɰɚ ɩɨɫɬɟɩɟɧɧɨ 
ɭɦɟɧɶɲɚɟɬɫɹ. ɉɨ ɦɟɪɟ ɪɚɡɜɢɬɢɹ ɪɚɫɬɭɬ 
ɨɤɪɭɠɚɸɳɢɟ ɨɪɝɚɧɵ, ɜ ɫɜɹɡɢ ɫ ɱɟɦ ɫɟɪɞɰɟ (ɞɥɹ 
ɩɨɞɞɟɪɠɚɧɢɹ ɬɪɟɛɭɟɦɨɝɨ ɦɢɧɭɬɧɨɝɨ ɨɛɴɟɦɚ 
ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ) ɞɨɥɠɧɨ ɫɨɤɪɚɳɚɬɶɫɹ ɫ ɛɨɥɶɲɟɣ 
ɱɚɫɬɨɬɨɣ. 

Ɍɪɟɬɶɟ. ɍ ɜɡɪɨɫɥɵɯ ɦɨɥɥɸɫɤɨɜ ɫɟɪɞɰɟ 
ɞɨɥɠɧɨ ɩɨɞɞɟɪɠɢɜɚɬɶ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ 
ɝɢɞɪɨɫɤɟɥɟɬɚ. ȼ ɹɣɰɟ ɜɨɡɞɭɲɧɵɯ ɩɭɡɵɪɟɣ ɧɟɬ. 
ɉɨɫɥɟ ɜɵɥɭɩɥɟɧɢɹ ɢɡ ɹɣɰɚ ɦɚɥɟɧɶɤɢɟ ɭɥɢɬɤɢ 
ɞɨɥɠɧɵ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɜɵɛɪɚɬɶɫɹ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɶ ɡɟɦɥɢ ɢ ɩɪɢ ɷɬɨɦ ɷɮɮɟɤɬɢɜɧɨ 
ɩɪɨɤɚɱɢɜɚɬɶ ɝɟɦɨɥɢɦɮɭ ɱɟɪɟɡ ɬɨɧɤɢɟ ɫɨɫɭɞɵ 
ɥɟɝɤɨɝɨ. ȼɨɡɦɨɠɧɨ, ɷɬɢɦ ɨɛɭɫɥɨɜɥɟɧɚ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɫɨɤɚɹ ɑɋɋ ɭ ɧɟɞɚɜɧɨ 
ɜɵɥɭɩɢɜɲɢɯɫɹ ɭɥɢɬɨɤ. 

ȼ ɪɟɝɭɥɹɰɢɢ ɞɟɹɬɟɥɶɧɨɫɬɢ ɫɟɪɞɰɚ ɭɥɢɬɨɤ 
ɛɨɥɶɲɨɣ ɭɞɟɥɶɧɵɣ ɜɟɫ ɩɪɢɧɚɞɥɟɠɢɬ ɫɢɫɬɟɦɟ 
ɝɨɪɦɨɧɚɥɶɧɨɝɨ ɤɨɧɬɪɨɥɹ. ɂɡɜɟɫɬɧɨ, ɱɬɨ 
ɚɰɟɬɢɥɯɨɥɢɧ, ɤɨɮɟɢɧ ɢ FRMF-ɚɦɢɞɵ ɜɥɢɹɸɬ ɧɚ 
ɫɨɤɪɚɳɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɦɵɳɰ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ 
ɫɟɪɞɟɱɧɨɣ, ɧɚɩɪɢɦɟɪ, ɭ Mytilus. ɋɟɣɱɚɫ ɜɵɞɟɥɟɧɚ 
ɝɪɭɩɩɚ ɝɟɤɫɚɩɟɩɬɢɞɨɜ, ɨɛɥɚɞɚɸɳɢɯ 
ɫɩɨɫɨɛɧɨɫɬɶɸ ɩɨɞɚɜɥɹɬɶ ɨɬɜɟɬɵ ɦɵɲɰ ɧɚ 
ɚɰɟɬɢɥɯɨɥɢɧ, ɤɨɮɟɢɧ, FRMF-ɚɦɢɞɵ [11]. Ʉ ɷɬɢɦ 
ɜɟɳɟɫɬɜɚɦ ɨɬɧɨɫɹɬɫɹ Mytilus Inhibiting Peptides 
(MIP), ɫɢɧɬɟɡɢɪɭɟɦɵɟ ɜ ɝɚɧɝɥɢɹɯ. Ⱦɜɚ MIP 
ɪɚɡɥɢɱɚɸɬɫɹ ɥɢɲɶ ɩɨ ɨɞɧɨɣ ɤɢɫɥɨɬɟ – ɥɢɛɨ 
ɚɥɚɧɢɧ, ɥɢɛɨ ɫɟɪɢɧ. ɉɨɦɢɦɨ ɭɤɚɡɚɧɧɵɯ ɜɟɳɟɫɬɜ, 
ɜ ɤɨɧɬɪɨɥɟ ɞɟɹɬɟɥɶɧɨɫɬɢ ɫɟɪɞɰɚ ɩɪɢɧɢɦɚɸɬ 
ɭɱɚɫɬɢɟ ɪɚɡɥɢɱɧɵɟ ɧɟɣɪɨɩɟɩɬɢɞɵ, ɨɤɚɡɵɜɚɹ ɤɚɤ 
ɫɬɢɦɭɥɢɪɭɸɳɟɟ, ɬɚɤ ɢ ɢɧɝɢɛɢɪɭɸɳɟɟ ɜɥɢɹɧɢɹ. ȼ 
ɱɚɫɬɧɨɫɬɢ, ɧɚ ɫɟɪɞɰɟ Achatina fulica 
ɫɬɢɦɭɥɢɪɭɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ ɨɤɚɡɵɜɚɸɬ ɩɟɩɬɢɞɵ 

ɫɟɦɟɣɫɬɜɚ SCP-A (ARPGYLAFRPM-NH2) ɢ SCP-
B (Stimulating Cardiopeptides). ɍɧɞɟɤɚɩɟɩɬɢɞ 
ACEP-1, ɜɵɞɟɥɹɟɦɵɣ ɢɡ ɩɪɟɞɫɟɪɞɢɹ, 
ɢɡɛɢɪɚɬɟɥɶɧɨ ɭɫɢɥɢɜɚɟɬ ɫɨɤɪɚɳɟɧɢɹ ɠɟɥɭɞɨɱɤɚ 
[19]. ɑɚɫɬɢɱɧɨɟ ɩɟɪɟɤɪɵɬɢɟ ɰɟɧɬɪɚɥɶɧɵɯ ɢ 
ɩɟɪɢɮɟɪɢɱɟɫɤɢɯ ɦɟɯɚɧɢɡɦɨɜ ɪɟɝɭɥɹɰɢɢ ɫɟɪɞɰɚ 
ɦɨɠɟɬ ɨɤɚɡɵɜɚɬɶ ɜɥɢɹɧɢɟ ɧɚ ɑɋɋ ɢ 
ɜɚɪɢɚɛɟɥɶɧɨɫɬɶ ɋɊ [9]. 

Ɂɚɤɥɸɱɟɧɢɟ 
1. ɋɪɟɞɧɹɹ ɱɚɫɬɨɬɚ ɫɨɤɪɚɳɟɧɢɣ ɫɟɪɞɰɚ ɭ

ɢɫɫɥɟɞɨɜɚɧɧɨɣ ɝɪɭɩɩɵ ɚɮɪɢɤɚɧɫɤɢɯ ɭɥɢɬɨɤ 
ɜɚɪɶɢɪɭɟɬ ɜ ɞɢɚɩɚɡɨɧɟ 16-61 ɭɞ./ɦɢɧ, 
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨɣ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ 
ɜɚɪɢɚɛɟɥɶɧɨɫɬɶɸ ɢ ɡɚɜɢɫɢɬ ɨɬ ɦɚɫɫɵ ɬɟɥɚ 
ɠɢɜɨɬɧɨɝɨ. 

2. ɑɚɫɬɨɬɚ ɫɨɤɪɚɳɟɧɢɣ ɫɟɪɞɰɚ ɧɚɢɛɨɥɶɲɚɹ ɭ
ɧɟɞɚɜɧɨ ɜɵɥɭɩɢɜɲɢɯɫɹ ɢɡ ɹɣɰɚ ɭɥɢɬɨɤ ɦɚɫɫɨɣ ɞɨ 
ɫɨɬɟɧ ɦɢɥɥɢɝɪɚɦɦɨɜ ɢ ɭɦɟɧɶɲɚɟɬɫɹ ɭ ɛɨɥɟɟ 
ɤɪɭɩɧɵɯ ɠɢɜɨɬɧɵɯ. Ʌɢɧɢɹ ɪɟɝɪɟɫɢɢ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɥɢɧɟɣɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ, ɨɛɪɚɬɧɨ-
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɣ ɥɨɝɚɪɢɮɦɭ ɦɚɫɫɵ ɬɟɥɚ. 

3. ȼɩɟɪɜɵɟ ɩɪɨɜɟɞɟɧɧɵɣ ɧɚɦɢ ɚɧɚɥɢɡ 
ɫɨɤɪɚɳɟɧɢɣ ɫɟɪɞɰɚ ɜɵɞɟɥɟɧɧɵɯ ɢɡ ɹɢɰ 
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