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Иɡɦɟɧɟɧɢɹ ɫɟɪɞɟɱɧɨɝɨ ɪɢɬɦɚ ɭ ɢɦɦɨɛɢɥɢɡɨɜɚɧɧɵɯ ɤɪɵɫ  
ɩɪɢ ɢɧɫɭɥɢɧɨɜɨɣ ɝɢɩɨɝɥɢɤɟɦɢɢ ɢ ɜ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɦ ɩɟɪɢɨɞɟ  

ȼ ɫɬɚɬɶɟ ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɜɚɪɢɚɛɟɥɶɧɨɫɬɢ 

ɫɟɪɞɟɱɧɨɝɨ ɪɢɬɦɚ ɢ ɫɨɞɟɪɠɚɧɢɹ ɝɥɸɤɨɡɵ ɜ ɤɪɨɜɢ ɭ ɢɦɦɨɛɢɥɢɡɨɜɚɧɧɵɯ ɤɪɵɫ 

ɱɟɪɟɡ 15, 60, 90 ɢ 120 ɦɢɧɭɬ (ɤɨɦɚ) ɩɨɫɥɟ ɜɜɟɞɟɧɢɹ ɢɧɫɭɥɢɧɚ, ɚ ɬɚɤɠɟ ɱɟɪɟɡ 15 ɢ 

60 ɦɢɧɭɬ ɩɨɫɥɟ ɜɜɟɞɟɧɢɹ ɝɥɸɤɨɡɵ. Ɋɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ 

ɩɪɨɝɪɟɫɫɢɪɭɸɳɟɦ ɭɜɟɥɢɱɟɧɢɢ ɬɨɧɭɫɚ ɩɚɪɚɫɢɦɩɚɬɢɱɟɫɤɨɝɨ ɨɬɞɟɥɚ ɚɜɬɨɧɨɦɧɨɣ 

ɧɟɪɜɧɨɣ ɫɢɫɬɟɦɵ ɩɨ ɦɟɪɟ ɫɧɢɠɟɧɢɹ ɭɪɨɜɧɹ ɝɥɸɤɨɡɵ ɜ ɤɪɨɜɢ. Ɋɚɡɜɢɬɢɟ 

ɝɢɩɨɝɥɢɤɟɦɢɱɟɫɤɨɣ ɤɨɦɵ (ɫɨɞɟɪɠɚɧɢɟ ɝɥɸɤɨɡɵ ɜ ɤɪɨɜɢ ɨɤɨɥɨ 1,0 ɦɦɨɥɶ/ɥ) 

ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɪɢɜɨɞɢɬ ɤ ɩɨɜɵɲɟɧɢɸ ɚɤɬɢɜɧɨɫɬɢ ɫɢɦɩɚɬɨɚɞɪɟɧɚɥɨɜɨɣ 

ɫɢɫɬɟɦɵ. Ʉɭɩɢɪɨɜɚɧɢɟ ɝɢɩɨɝɥɢɤɟɦɢɱɟɫɤɨɣ ɤɨɦɵ ɝɥɸɤɨɡɨɣ ɱɟɪɟɡ 1 ɱɚɫ ɧɟ 

ɩɪɢɜɨɞɢɬ ɤ ɩɨɥɧɨɣ ɧɨɪɦɚɥɢɡɚɰɢɢ ɫɟɪɞɟɱɧɨɝɨ ɪɢɬɦɚ.  

Кɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɜɚɪɢɚɛɟɥɶɧɨɫɬɶ ɫɟɪɞɟɱɧɨɝɨ ɪɢɬɦɚ, ɚɜɬɨɧɨɦɧɚɹ ɧɟɪɜɧɚɹ 

ɫɢɫɬɟɦɚ, ɢɧɫɭɥɢɧ, ɝɥɸɤɨɡɚ, ɢɦɦɨɛɢɥɢɡɚɰɢɨɧɧɵɣ ɫɬɪɟɫɫ. 

M. M. Fateev, P. K. Telushkin, A. S. Gushin, V. E. Varenzov  

Changes of the heart rhythm in the immobilized rats  

at an insulin hypoglycemia and in the recovery period  

It has been studied parameters of heart rate variability and blood glucose in 

immobilized rats at 15, 60, 90 and 120 minutes (coma) after insulin administration 

and after 15 and 60 minutes after glucose administration. The analysis shows a 

progressive increase in the tone of the parasympathetic division of the autonomic 

nervous system by decreasing the blood glucose level. The development of 
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Иɡɦɟɧɟɧɢя ɫɟɪɞɟɱɧɨɝɨ ɪɢɬɦɚ ɭ ɢɦɦɨɛɢɥɢɡɨɜɚɧɧɵɯ ɤɪɵɫ  
ɩɪɢ ɢɧɫɭɥɢɧɨɜɨɣ ɝɢɩɨɝɥɢɤɟɦɢɢ ɢ ɜ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɦ ɩɟɪɢɨɞɟ 

31 

hypoglycemic coma (blood glucose of about 1.0 mmol /l) at the same time leads to an 

increase in activity of the sympathoadrenal system. A correction of hypoglycemic 

coma by glucose after 1 hour, does not lead to the full normalization of heart rate.  

Keywords: Heart rate variability, autonomic nervous system, insulin, glucose, 

immobilization stress. 

ȼɜɟɞɟɧɢɟ 

Ƚɢɩɨɝɥɢɤɟɦɢɹ – ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ, ɜɨɡɧɢɤɚɸɳɟɟ ɩɪɢ ɢɧɫɭɥɨɦɟ 

ɩɨɞɠɟɥɭɞɨɱɧɨɣ ɠɟɥɟɡɵ, ɚɥɤɨɝɨɥɶɧɨɣ ɢɧɬɨɤɫɢɤɚɰɢɢ, ɡɚɛɨɥɟɜɚɧɢɹɯ ɩɟɱɟɧɢ ɢ 

ɠɟɥɭɞɨɱɧɨ-ɤɢɲɟɱɧɨɝɨ ɬɪɚɤɬɚ. Ʉɥɢɧɢɱɟɫɤɢ ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɦ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ 

ɢɧɫɭɥɢɧɨɜɚɹ ɝɢɩɨɝɥɢɤɟɦɢɹ ɫɨɩɪɨɜɨɠɞɚɟɬ ɥɟɱɟɧɢɟ ɫɚɯɚɪɧɨɝɨ ɞɢɚɛɟɬɚ Д3, 4, 8, 9]. 

Ƚɢɩɨɝɥɢɤɟɦɢɹ ɭɜɟɥɢɱɢɜɚɟɬ ɪɢɫɤ ɫɦɟɪɬɢ ɨɬ ɧɚɪɭɲɟɧɢɣ ɫɟɪɞɟɱɧɨɝɨ ɪɢɬɦɚ ɭ 

ɩɚɰɢɟɧɬɨɜ ɫ ɫɚɯɚɪɧɵɦ ɞɢɚɛɟɬɨɦ Д6], ɩɨɷɬɨɦɭ ɢɫɫɥɟɞɨɜɚɧɢɟ ɧɟɣɪɨɝɭɦɨɪɚɥɶɧɨɣ 

ɪɟɝɭɥɹɰɢɢ ɮɭɧɤɰɢɣ ɫɟɪɞɰɚ ɩɪɢ ɡɧɚɱɢɬɟɥɶɧɵɯ ɤɨɥɟɛɚɧɢɹɯ ɭɪɨɜɧɹ ɝɥɸɤɨɡɵ ɜ 

ɤɪɨɜɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɭɳɟɫɬɜɟɧɧɵɣ ɢɧɬɟɪɟɫ. 

Ɉɰɟɧɤɚ ɪɨɥɢ ɩɟɪɢɮɟɪɢɱɟɫɤɨɣ ɧɟɪɜɧɨɣ ɫɢɫɬɟɦɵ ɜ ɪɟɝɭɥɹɰɢɢ ɫɟɪɞɟɱɧɨɝɨ 

ɪɢɬɦɚ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ ɜɚɪɢɚɛɟɥɶɧɨɫɬɢ ɫɟɪɞɟɱɧɨɝɨ ɪɢɬɦɚ (ȼɋɊ) ɩɪɢ ɢɡɦɟɧɟ-

ɧɢɹɯ ɝɥɢɤɟɦɢɢ ɫɥɭɠɢɥɚ ɩɪɟɞɦɟɬɨɦ ɪɹɞɚ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɭ ɱɟɥɨɜɟɤɚ 

ɩɪɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɦɟɪɟɧɧɨɣ ɝɢɩɨɝɥɢɤɟɦɢɢ Д11–13]. ȼɦɟɫɬɟ ɫ ɬɟɦ ɜ ɤɥɢɧɢɱɟ-

ɫɤɨɣ ɩɪɚɤɬɢɤɟ ɪɟɚɥɶɧɨ ɜɫɬɪɟɱɚɸɬɫɹ ɫɥɭɱɚɢ ɬɹɠɟɥɨɣ ɝɢɩɨɝɥɢɤɟɦɢɢ ɫ ɪɚɡɜɢɬɢɟɦ 

ɝɢɩɨɝɥɢɤɟɦɢɱɟɫɤɨɣ ɤɨɦɵ Д3, 4, 8]. ȼ ɪɚɛɨɬɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨ-

ɜɚɧɢɹ ɜɥɢɹɧɢɹ ɬɹɠɟɥɨɣ ɢɧɫɭɥɢɧɨɜɨɣ ɝɢɩɨɝɥɢɤɟɦɢɢ ɢ ɤɭɩɢɪɨɜɚɧɢɹ ɟɟ ɝɥɸɤɨɡɨɣ 

ɧɚ ɩɨɤɚɡɚɬɟɥɢ ȼɋɊ ɭ ɤɪɵɫ.  

Мɚɬɟɪɢɚɥ ɢ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ 

Ɉɩɵɬɵ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɧɚ 23 ɜɡɪɨɫɥɵɯ ɫɚɦɰɚɯ ɤɪɵɫ ɥɢɧɢɢ WТstКr ɦɚɫɫɨɣ 

180–210 ɝ ɜ ɭɫɥɨɜɢɹɯ ɩɫɢɯɨɷɦɨɰɢɨɧɚɥɶɧɨɝɨ ɫɬɪɟɫɫɚ, ɤɨɬɨɪɵɣ ɩɨɥɭɱɚɥɢ ɩɭɬɟɦ 

ɢɦɦɨɛɢɥɢɡɚɰɢɢ ɠɢɜɨɬɧɨɝɨ ɧɚ ɫɩɢɧɟ ɧɚ ɜɫɟ ɜɪɟɦɹ ɷɤɫɩɟɪɢɦɟɧɬɚ. ɉɟɪɟɞ ɨɛɫɥɟ-

ɞɨɜɚɧɢɟɦ ɠɢɜɨɬɧɵɟ ɛɵɥɢ ɥɢɲɟɧɵ ɩɢɳɢ ɜ ɬɟɱɟɧɢɟ 14–16 ɱɚɫɨɜ. ɉɪɟɞɜɚɪɢɬɟɥɶ-
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ɧɨ ɧɚ 10 ɤɪɵɫɚɯ ɛɵɥɨ ɜɵɹɜɥɟɧɨ, ɱɬɨ 3-ɱɚɫɨɜɚɹ ɢɦɦɨɛɢɥɢɡɚɰɢɹ ɧɟ ɩɪɢɜɨɞɢɥɚ ɤ 

ɡɧɚɱɢɦɵɦ ɢɡɦɟɧɟɧɢɹɦ ɜ ɫɟɪɞɟɱɧɨɦ ɪɢɬɦɟ ɠɢɜɨɬɧɵɯ.  

Ɂɚɩɢɫɶ ЭɄȽ ɨɫɭɳɟɫɬɜɥɹɥɚɫɶ ɞɨ (ɢɫɯɨɞɧɨɟ ɫɨɫɬɨɹɧɢɟ) ɢ ɱɟɪɟɡ 15, 60, 90 ɦɢ-

ɧɭɬ ɢ 120 ɦɢɧɭɬ (ɝɢɩɨɝɥɢɤɟɦɢɱɟɫɤɚɹ ɤɨɦɚ) ɩɨɫɥɟ ɢɧɴɟɤɰɢɢ ɢɧɫɭɥɢɧɚ 

(40 ȿȾ/ɤɝ), ɚ ɬɚɤɠɟ ɱɟɪɟɡ 15 ɢ 60 ɦɢɧɭɬ ɩɨɫɥɟ ɜɧɭɬɪɢɠɟɥɭɞɨɱɧɨɝɨ ɜɜɟɞɟɧɢɹ 3 

ɦɥ 40 % ɪɚɫɬɜɨɪɚ ɝɥɸɤɨɡɵ ɤɪɵɫɚɦ, ɧɚɯɨɞɹɳɢɦɫɹ ɜ ɫɨɫɬɨɹɧɢɢ ɝɢɩɨɝɥɢɤɟɦɢɱɟ-

ɫɤɨɣ ɤɨɦɵ. Ⱦɥɹ ɪɟɝɢɫɬɪɚɰɢɢ ЭɄȽ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɞɜɭɯɤɚɧɚɥɶɧɚɹ ɷɥɟɤɬɪɨɮɢɡɢɨ-

ɥɨɝɢɱɟɫɤɚɹ ɭɫɬɚɧɨɜɤɚ (ɝ. ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ), ɫɜɹɡɚɧɧɚɹ ɱɟɪɟɡ Ⱥɐɉ (L-CARD  

E-440, ɝ. Ɇɨɫɤɜɚ) ɫ ɤɨɦɩɶɸɬɟɪɨɦ IBM PC «Pentium II». ɑɚɫɬɨɬɚ ɞɢɫɤɪɟɬɢɡɚɰɢɢ – 

4,0 ɤȽɰ. ЭɄȽ ɡɚɩɢɫɵɜɚɥɨɫɶ ɜɨ II ɫɬɚɧɞɚɪɬɧɨɦ ɨɬɜɟɞɟɧɢɢ ɜ ɬɟɱɟɧɢɟ 4-ɯ ɦɢɧɭɬ ɜ 

ɩɪɨɝɪɚɦɦɟ L-GRAPH, ɩɨɫɬɚɜɥɹɟɦɨɣ ɜɦɟɫɬɟ ɫ Ⱥɐɉ. ɉɪɨɫɦɨɬɪ ЭɄȽ ɢ ɟɟ ɩɟɪ-

ɜɢɱɧɚɹ ɨɛɪɚɛɨɬɤɚ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ RRMКtМС, ɚ ɨɤɨɧɱɚɬɟɥɶ-

ɧɵɣ ɪɚɫɱɟɬ ɩɨɤɚɡɚɬɟɥɟɣ ȼɋɊ ɢ ɢɯ ɝɪɚɮɢɱɟɫɤɨɟ ɨɬɨɛɪɚɠɟɧɢɟ – ɜ ɩɪɨɝɪɚɦɦɟ 

CRGraph [7].  

ɉɪɢ ɚɧɚɥɢɡɟ ȼɋɊ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ Д1, 2]:  

− ɜɪɟɦɟɧɧɨɣ ɚɧɚɥɢɡ: Mn – ɦɢɧɢɦɚɥɶɧɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɜɫɟɯ ɢɧɬɟɪɜɚɥɨɜ  

R-R, Ɇɯ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɜɫɟɯ ɢɧɬɟɪɜɚɥɨɜ R-R, RRNN – ɫɪɟɞɧɹɹ 

ɞɥɢɬɟɥɶɧɨɫɬɶ ɜɫɟɯ ɢɧɬɟɪɜɚɥɨɜ R-R, ɑɋɋ – ɱɚɫɬɨɬɚ ɫɟɪɞɟɱɧɵɯ ɫɨɤɪɚɳɟɧɢɣ 

(ɭɞ/ɦɢɧ), SDNN – ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɧɨɪɦɚɥɶɧɵɯ RR ɢɧɬɟɪɜɚɥɨɜ (ɦɫ), 

CV – ɤɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ (%), RMSSD – ɤɜɚɞɪɚɬɧɵɣ ɤɨɪɟɧɶ ɢɡ ɫɭɦɦɵ ɤɜɚɞ-

ɪɚɬɨɜ ɪɚɡɧɨɫɬɢ ɜɟɥɢɱɢɧ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɚɪ ɢɧɬɟɪɜɚɥɨɜ RR (ɦɫ); ɝɟɨɦɟɬɪɢ-

ɱɟɫɤɢɣ ɚɧɚɥɢɡ: MбDMn – ɜɚɪɢɚɰɢɨɧɧɵɣ ɪɚɡɦɚɯ (ɦɫ), Ɇɨ – ɦɨɞɚ (ɦɫ), ȺɆɨ – 

ɚɦɩɥɢɬɭɞɚ ɦɨɞɵ (%), SI – ɫɬɪɟɫɫ-ɢɧɞɟɤɫ (ɭɫɥ. ɟɞ.), EllSq – ɩɥɨɳɚɞɶ ɫɤɚɬɬɟɪɨ-

ɝɪɚɦɦɵ (ɦɫ2
), EllAs – ɨɬɧɨɲɟɧɢɟ ɲɢɪɢɧɵ ɤ ɞɥɢɧɟ ɫɤɚɬɬɟɪɨɝɪɚɦɦɵ (%);  

− ɫɩɟɤɬɪɚɥɶɧɵɣ ɚɧɚɥɢɡ: LF – ɦɨɳɧɨɫɬɶ ɜɨɥɧ ɧɢɡɤɨɣ ɱɚɫɬɨɬɵ (ɦɫ2
), HF – 

ɦɨɳɧɨɫɬɶ ɜɨɥɧ ɜɵɫɨɤɨɣ ɱɚɫɬɨɬɵ (ɦɫ2
), TP – ɨɛɳɚɹ ɦɨɳɧɨɫɬɶ ɫɩɟɤɬɪɚ (ɦɫ2

), 

LF % – ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɜɨɥɧ ɧɢɡɤɨɣ ɱɚɫɬɨɬɵ, HF % – ɨɬɧɨ-

ɫɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɜɨɥɧ ɜɵɫɨɤɨɣ ɱɚɫɬɨɬɵ ɢ LF/HF – ɢɧɞɟɤɫ ɜɚɝɨ-
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ɫɢɦɩɚɬɢɱɟɫɤɨɝɨ ɛɚɥɚɧɫɚ (ɭɫɥ. ɟɞ.). ɉɪɢ ɪɚɫɱɟɬɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ 

ɲɚɝ ɝɢɫɬɨɝɪɚɦɦɵ ɫɨɫɬɚɜɥɹɥ 2 ɦɫ. Ⱦɢɚɩɚɡɨɧ LF ɫɨɫɬɚɜɥɹɥ 0,02–0,75, ɚ HF – 

0,75–3,0 Ƚɰ Д7].  

ɋɨɞɟɪɠɚɧɢɟ ɝɥɸɤɨɡɵ ɜ ɤɪɨɜɢ ɯɜɨɫɬɨɜɨɣ ɜɟɧɵ ɤɪɵɫ ɨɩɪɟɞɟɥɹɥɢ ɝɥɸɤɨɡɨɤ-

ɫɢɞɚɡɧɵɦ ɦɟɬɨɞɨɦ Д5].  

ɋɬɚɬɢɫɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɜɵɩɨɥɧɟɧ ɜ ɩɪɨɝɪɚɦɦɟ «StКtТstТМК 6.1». ȼ ɫɥɭɱɚɟ ɧɨɪ-

ɦɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɞɥɹ ɨɰɟɧɤɢ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɨɬɥɢɱɢɣ ɩɪɢɦɟɧɹɥɢ  

t-ɤɪɢɬɟɪɢɣ ɋɬɶɸɞɟɧɬɚ. ȿɫɥɢ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɨɬɥɢɱɚɥɨɫɶ ɨɬ ɧɨɪɦɚɥɶɧɨɝɨ – ɧɟɩɚɪɚ-

ɦɟɬɪɢɱɟɫɤɢɣ ɤɪɢɬɟɪɢɣ ɍɢɥɤɨɤɫɨɧɚ. Ɋɚɡɥɢɱɢɹ ɫɱɢɬɚɥɢ ɞɨɫɬɨɜɟɪɧɵɦɢ ɩɪɢ p<0,05. 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɢɯ ɨɛɫɭɠɞɟɧɢɟ 

ɍɠɟ ɱɟɪɟɡ 15 ɦɢɧɭɬ ɩɨɫɥɟ ɜɜɟɞɟɧɢɹ ɠɢɜɨɬɧɵɦ ɢɧɫɭɥɢɧɚ ɭɪɨɜɟɧɶ ɝɥɸɤɨɡɵ ɜ 

ɤɪɨɜɢ ɫɧɢɡɢɥɫɹ ɜ 1,5 ɪɚɡɚ (p<0,001) (ɬɚɛɥ.). ɉɪɢ ɷɬɨɦ ɞɨɫɬɨɜɟɪɧɨ ɭɜɟɥɢɱɢɥɢɫɶ 

ɬɚɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ȼɋɊ, ɤɚɤ Mn, Ɇɯ, RRNN ɢ Ɇɨ (ɜ ɫɪɟɞɧɟɦ ɜ 1,1 ɪɚɡɚ), RMSSD 

(ɜ 1,4 ɪɚɡɚ), ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɷɬɨɦɭ ɭɦɟɧɶɲɢɥɚɫɶ ɑɋɋ ɜ 1,1 ɪɚɡɚ, ɱɬɨ ɫɜɢɞɟ-

ɬɟɥɶɫɬɜɭɟɬ ɨɛ ɭɜɟɥɢɱɟɧɢɢ ɬɨɧɭɫɚ ɩɚɪɚɫɢɦɩɚɬɢɱɟɫɤɨɝɨ ɨɬɞɟɥɚ Ⱥɇɋ Д1, 2].  

ɑɟɪɟɡ 1 ɱɚɫ ɩɨɫɥɟ ɜɜɟɞɟɧɢɹ ɢɧɫɭɥɢɧɚ ɫɨɞɟɪɠɚɧɢɟ ɝɥɸɤɨɡɵ ɜ ɤɪɨɜɢ ɭɦɟɧɶ-

ɲɚɟɬɫɹ ɜ 2,9 ɪɚɡɚ (p<0,001) ɨɬ ɢɫɯɨɞɧɨɝɨ ɭɪɨɜɧɹ ɢ ɩɪɨɢɫɯɨɞɢɬ ɞɚɥɶɧɟɣɲɟɟ ɭɜɟ-

ɥɢɱɟɧɢɟ ɚɤɬɢɜɧɨɫɬɢ ɩɚɪɚɫɢɦɩɚɬɢɱɟɫɤɨɝɨ ɨɬɞɟɥɚ Ⱥɇɋ. ɇɚɛɥɸɞɚɟɬɫɹ ɪɨɫɬ Mn, 

Mx, RRNN, RMSSD ɢ Mo – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ 1,3; 1,6; 1,5; 1,7 ɢ 1,3 ɪɚɡɚ (ɜɨ ɜɫɟɯ 

ɫɥɭɱɚɹɯ p<0,001). Ʉɪɨɦɟ ɬɨɝɨ, ɭɜɟɥɢɱɢɥɢɫɶ SDNN ɜ 1,3 (p<0,05), MxDMn ɜ 1,4 

(p<0,01), EllSq ɜ 2,1 (p<0.01), LF ɜ 1,9 (p<0,05), HF ɜ 2,4 (p<0,001) ɢ ɌɊ ɜ 2,0 

(p<0,05) ɪɚɡɚ, ɚ ɑɋɋ ɭɦɟɧɶɲɢɥɚɫɶ ɜ 1,3 ɪɚɡɚ (p<0,001).  

Ⱦɚɥɶɧɟɣɲɟɟ ɫɧɢɠɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɝɥɸɤɨɡɵ ɜ ɤɪɨɜɢ (ɜ 3,9 ɪɚɡɚ ɨɬ ɢɫɯɨɞɧɨ-
ɝɨ, p<0,001) ɱɟɪɟɡ 1,5 ɱɚɫɚ ɩɨɫɥɟ ɢɧɴɟɤɰɢɢ ɢɧɫɭɥɢɧɚ ɩɪɢɜɨɞɢɬ ɤ ɟɳɟ ɛɨɥɟɟ ɝɥɭ-
ɛɨɤɢɦ ɞɨɫɬɨɜɟɪɧɵɦ ɢɡɦɟɧɟɧɢɹɦ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟɯ ɩɨɤɚɡɚɬɟɥɟɣ ȼɋɊ (ɬɚɛɥ.), ɤɨ-
ɬɨɪɵɟ ɞɨɫɬɢɝɥɢ ɧɚɢɛɨɥɶɲɢɯ ɢɡɦɟɧɟɧɢɣ ɜɨ ɜɪɟɦɹ ɤɨɦɵ, ɬɨ ɟɫɬɶ ɫɩɭɫɬɹ 2 ɱɚɫɚ 
ɩɨɫɥɟ ɜɜɟɞɟɧɢɹ ɢɧɫɭɥɢɧɚ. Ɍɚɤ, ɜ ɫɨɫɬɨɹɧɢɢ ɝɢɩɨɝɥɢɤɟɦɢɱɟɫɤɨɣ ɤɨɦɵ (ɫɨɞɟɪɠɚ-
ɧɢɟ ɝɥɸɤɨɡɵ ɜ ɤɪɨɜɢ ɨɤɨɥɨ 1,0 ɦɦɨɥɶ/ɥ), ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɢɫɯɨɞɧɵɦ ɭɪɨɜɧɟɦ, 
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ɡɧɚɱɢɬɟɥɶɧɨ ɢ ɞɨɫɬɨɜɟɪɧɨ ɭɜɟɥɢɱɢɥɢɫɶ ɬɚɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ȼɋɊ, ɤɚɤ Mn, Mx, 

RRNN, SDNN, CV, RMSSD, MxDMn, Mo, EllSq, EllSa, LF, HF, TP, ɫɨɨɬɜɟɬɫɬɜɟɧ-
ɧɨ ɜ 1,6; 1,8; 1,7; 2,3; 1,3; 3,4; 2,4; 1,7; 6,8; 1,4; 5,7; 9,3 ɢ 6,6 ɪɚɡɚ, ɚ ɭɦɟɧɶɲɢɥɢɫɶ 
ɑɋɋ, ȺɆɨ ɢ SI ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ 1,7; 2,1 ɢ 8,0 ɪɚɡ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɫɯɨɞɹ ɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɜɪɟɦɟɧɧɨɝɨ, ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɢ ɫɩɟɤ-
ɬɪɚɥɶɧɨɝɨ ɚɧɚɥɢɡɨɜ ɩɨɤɚɡɚɬɟɥɟɣ ȼɋɊ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɡɚɤɥɸɱɟɧɢɟ, ɱɬɨ ɫɨɫɬɨɹɧɢɟ 
ɝɢɩɨɝɥɢɤɟɦɢɱɟɫɤɨɣ ɤɨɦɵ ɭ ɠɢɜɨɬɧɵɯ ɜɵɪɚɠɚɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɜ ɪɟɡɤɨɦ ɭɜɟɥɢɱɟ-
ɧɢɢ ɬɨɧɭɫɚ ɩɚɪɚɫɢɦɩɚɬɢɱɟɫɤɨɝɨ ɨɬɞɟɥɚ Ⱥɇɋ Д1, 2], ɧɨ ɨɞɧɨɜɪɟɦɟɧɧɨ ɢ ɜ ɩɨɜɵ-
ɲɟɧɢɢ ɚɤɬɢɜɧɨɫɬɢ ɫɢɦɩɚɬɨɚɞɪɟɧɚɥɨɜɨɣ ɫɢɫɬɟɦɵ, ɜɵɩɨɥɧɹɸɳɟɣ ɚɞɚɩɬɚɰɢɨɧɧɨ-

ɬɪɨɮɢɱɟɫɤɭɸ ɮɭɧɤɰɢɸ ɢ ɩɵɬɚɸɳɟɣɫɹ ɫɤɨɦɩɟɧɫɢɪɨɜɚɬɶ ɪɟɡɤɢɟ ɤɨɥɟɛɚɧɢɹ ɝɨ-
ɦɟɨɫɬɚɡɚ, ɜɵɡɜɚɧɧɵɟ ɜɜɟɞɟɧɢɟɦ ɢɧɫɭɥɢɧɚ.  

ɍɪɨɜɟɧɶ ɝɥɸɤɨɡɵ ɜ ɤɪɨɜɢ ɱɟɪɟɡ 15 ɦɢɧ ɩɨɫɥɟ ɤɭɩɢɪɨɜɚɧɢɹ ɝɢɩɨɝɥɢɤɟɦɢɱɟ-
ɫɤɨɣ ɤɨɦɵ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɜ 2,0 ɪɚɡɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɜɟɥɢɱɢɧɟ ɝɥɢɤɟɦɢɢ ɭ ɤɨɦɚ-
ɬɨɡɧɵɯ ɠɢɜɨɬɧɵɯ. Эɬɨ ɩɪɢɜɨɞɢɬ ɤ ɞɨɫɬɨɜɟɪɧɨɦɭ ɢɡɦɟɧɟɧɢɸ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟɯ ɩɨ-
ɤɚɡɚɬɟɥɟɣ ȼɋɊ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɦɚɬɨɡɧɵɦɢ ɤɪɵɫɚɦɢ (ɬɚɛɥ.). Ɍɚɤ, Mn, Mx, RRNN, 

SDNN, CV, RMSSD, MxDMn, Mo, EllSq, LF, HF, TP, LF % ɭɦɟɧɶɲɢɥɢɫɶ ɫɨɨɬɜɟɬɫɬ-
ɜɟɧɧɨ ɜ 1,3; 1,5; 1,4; 2,8; 2,1; 2,5; 2,6; 1,4; 4,7; 4,6; 5,0; 4,8 ɢ 1,3 ɪɚɡɚ, ɚ ɑɋɋ, ȺɆɨ, 
SI, EllSa, HF % ɭɜɟɥɢɱɢɥɢɫɶ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ 1,4; 3,0; 13,2; 1,2 ɢ 1,4 ɪɚɡɚ. ɉɪɢɱɟɦ, 
ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɢɫɯɨɞɧɵɦ ɫɨɫɬɨɹɧɢɟɦ, ɭ ɤɪɵɫ ɩɨɥɧɨɫɬɶɸ ɜɨɫɫɬɚɧɨɜɢɥɢɫɶ ɬɚɤɢɟ 
ɩɨɤɚɡɚɬɟɥɢ ȼɋɊ, ɤɚɤ SDNN, RMSSD, MxDMn, EllSq, LF, HF ɢ TP, ɚ ɢɧɞɟɤɫ ɜɚɝɨ-
ɫɢɦɩɚɬɢɱɟɫɤɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ (LF/HF) ɭɦɟɧɶɲɢɥɫɹ ɜ 1,6 ɪɚɡɚ (p<0,05).  

ɑɟɪɟɡ 1 ɱɚɫ ɩɨɫɥɟ ɤɭɩɢɪɨɜɚɧɢɹ ɤɨɦɵ ɝɥɸɤɨɡɨɣ ɩɪɨɢɫɯɨɞɢɬ ɞɚɥɶɧɟɣɲɟɟ ɩɨ-
ɜɵɲɟɧɢɟ ɭɪɨɜɧɹ ɝɥɢɤɟɦɢɢ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɫɟɪɞɟɱɧɨɝɨ ɪɢɬɦɚ (ɬɚɛɥ.), ɧɨ ɦɧɨ-
ɝɢɟ ɩɨɤɚɡɚɬɟɥɢ ȼɋɊ ɧɟ ɜɨɡɜɪɚɳɚɸɬɫɹ ɤ ɢɫɯɨɞɧɵɦ ɡɧɚɱɟɧɢɹɦ. Ɍɚɤ, ɩɨ ɫɪɚɜɧɟɧɢɸ 
ɫ ɤɨɦɨɣ, ɧɚɛɥɸɞɚɟɬɫɹ ɞɨɫɬɨɜɟɪɧɨɟ ɭɦɟɧɶɲɟɧɢɟ ɬɚɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ȼɋɊ, ɤɚɤ Mn, 

Mx, RRNN, SDNN, CV, RMSSD, MxDMn, Mo, EllSq, LF, HF ɢ TP ɫɨɨɬɜɟɬɫɬɜɟɧ-
ɧɨ ɜ 1,3; 1,5; 1,4; 2,9; 2,0; 3,3; 2,7; 1,4; 8,9; 5,9; 11,4 ɢ ɜ 7,0 ɪɚɡ, ɚ ɭɜɟɥɢɱɟɧɢɟ – 

ɑɋɋ, ȺɆɨ ɢ SI ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ 1,4; 2,8 ɢ 10,7 ɪɚɡɚ.  
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ɉɨ ɫɪɚɜɧɟɧɢɸ ɫ ɢɫɯɨɞɧɵɦ ɫɨɫɬɨɹɧɢɟɦ, ɩɨɥɧɨɫɬɶɸ ɜɨɫɫɬɚɧɨɜɢɥɢɫɶ ɬɚɤɢɟ 

ɩɨɤɚɡɚɬɟɥɢ, ɤɚɤ SDNN, RMSSD, MxDMn, SI, EllSq, LF, HF, TP, LF %, HF %, 

LF/HF. ȼɦɟɫɬɟ ɫ ɬɟɦ ɱɟɪɟɡ 1 ɱɚɫ ɩɨɫɥɟ ɤɭɩɢɪɨɜɚɧɢɹ ɤɨɦɵ ɭɪɨɜɟɧɶ ɝɥɸɤɨɡɵ ɜ 

ɤɪɨɜɢ ɨɫɬɚɟɬɫɹ ɧɢɡɤɢɦ ɢ ɬɚɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ȼɋɊ, ɤɚɤ Mn, Mx, RRNN, ɑɋɋ, CV, 

Mo, AMo ɢ EllAs, ɧɟ ɞɨɫɬɢɝɚɸɬ ɢɫɯɨɞɧɵɯ ɡɧɚɱɟɧɢɣ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɜɟɞɟɧɢɟ ɝɥɸɤɨɡɵ ɠɢɜɨɬɧɵɦ, ɧɚɯɨɞɹɳɢɦɫɹ ɜ ɫɨɫɬɨɹɧɢɢ ɝɢ-

ɩɨɝɥɢɤɟɦɢɱɟɫɤɨɣ ɤɨɦɵ, ɩɪɢɜɨɞɢɬ ɤ ɩɨɫɬɟɩɟɧɧɨɦɭ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ ɫɟɪɞɟɱɧɨɝɨ 

ɪɢɬɦɚ, ɡɚɤɥɸɱɚɸɳɟɦɭɫɹ ɜ ɫɧɢɠɟɧɢɢ ɧɟ ɬɨɥɶɤɨ ɬɨɧɭɫɚ ɩɚɪɚɫɢɦɩɚɬɢɱɟɫɤɨɝɨ ɨɬɞɟɥɚ 

Ⱥɇɋ, ɧɨ ɢ ɜ ɫɧɢɠɟɧɢɢ ɚɤɬɢɜɧɨɫɬɢ ɫɢɦɩɚɬɨɚɞɪɟɧɚɥɨɜɨɣ ɫɢɫɬɟɦɵ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 

ɢ ɨɛɳɟɣ ɚɤɬɢɜɧɨɫɬɢ Ⱥɇɋ Д1, 2]. Ʉɭɩɢɪɨɜɚɧɢɟ ɝɢɩɨɝɥɢɤɟɦɢɱɟɫɤɨɣ ɤɨɦɵ ɝɥɸɤɨɡɨɣ ɜ 

ɬɟɱɟɧɢɟ 1 ɱɚɫɚ ɧɟ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɩɨɥɧɨɣ ɧɨɪɦɚɥɢɡɚɰɢɟɣ ɩɨɤɚɡɚɬɟɥɟɣ ȼɊɋ. 

Ɋɚɡɜɢɬɢɟ ɝɢɩɨɝɥɢɤɟɦɢɢ ɭ ɠɢɜɨɬɧɵɯ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɤɨɥɢɱɟɫɬɜɚ 

ɫɢɝɧɚɥɨɜ, ɩɨɫɬɭɩɚɸɳɢɯ ɨɬ ɩɟɪɢɮɟɪɢɱɟɫɤɢɯ ɢ ɰɟɧɬɪɚɥɶɧɵɯ ɝɥɸɤɨɪɟɰɟɩɬɨɪɨɜ ɤ 

ɰɟɧɬɪɚɦ Ⱥɇɋ. Эɬɨ ɩɪɢɜɨɞɢɬ ɤ ɩɨɜɵɲɟɧɢɸ ɚɤɬɢɜɧɨɫɬɢ Ⱥɇɋ (ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟ-

ɧɢ ɟɟ ɩɚɪɚɫɢɦɩɚɬɢɱɟɫɤɨɝɨ ɨɬɞɟɥɚ), ɜɵɹɜɥɟɧɧɨɦɭ ɜ ɧɚɫɬɨɹɳɟɦ ɢɫɫɥɟɞɨɜɚɧɢɢ. 

ɍɜɟɥɢɱɟɧɢɟ ɚɤɬɢɜɧɨɫɬɢ Ⱥɇɋ ɩɪɢ ɝɢɩɨɝɥɢɤɟɦɢɢ ɧɚɩɪɚɜɥɟɧɨ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɧɚ 

ɩɨɜɵɲɟɧɢɟ ɭɪɨɜɧɹ ɝɥɸɤɨɡɵ ɜ ɤɪɨɜɢ Д8, 9].  

ȼɦɟɫɬɟ ɫ ɬɟɦ ɪɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɞɟɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɛɧɚɪɭɠɢɜɚɸɬ ɹɜɧɭɸ 

ɫɜɹɡɶ ɪɢɬɦɚ ɫɟɪɞɰɚ ɢ ɭɪɨɜɧɹ ɝɥɢɤɟɦɢɢ. ɉɨ ɦɟɪɟ ɪɚɡɜɢɬɢɹ ɝɢɩɨɝɥɢɤɟɦɢɢ ɢ ɩɪɢ 

ɩɨɜɵɲɟɧɢɢ ɭɪɨɜɧɹ ɝɥɸɤɨɡɵ ɜ ɤɪɨɜɢ ɩɨɤɚɡɚɬɟɥɢ ȼɋɊ ɡɚɤɨɧɨɦɟɪɧɨ ɢɡɦɟɧɹɸɬɫɹ. 

ɇɚɢɛɨɥɟɟ ɨɱɟɜɢɞɧɨ ɷɬɚ ɫɜɹɡɶ ɩɪɨɫɥɟɠɢɜɚɟɬɫɹ ɜ ɫɪɚɜɧɟɧɢɢ ɩɨɤɚɡɚɬɟɥɟɣ ȼɋɊ ɱɟ-

ɪɟɡ 1 ɱɚɫ ɩɨɫɥɟ ɜɜɟɞɟɧɢɹ ɢɧɫɭɥɢɧɚ ɢ ɱɟɪɟɡ 15 ɦɢɧ ɩɨɫɥɟ ɤɭɩɢɪɨɜɚɧɢɹ ɝɢɩɨɝɥɢ-

ɤɟɦɢɱɟɫɤɨɣ ɤɨɦɵ ɝɥɸɤɨɡɨɣ, ɤɨɝɞɚ ɫɬɟɩɟɧɶ ɪɚɡɜɢɬɢɹ ɝɢɩɨɝɥɢɤɟɦɢɢ ɨɤɚɡɚɥɚɫɶ 

ɩɪɚɤɬɢɱɟɫɤɢ ɨɞɢɧɚɤɨɜɨɣ (ɨɤɨɥɨ 2,0 ɦɦɨɥɶ/ɥ) (ɬɚɛɥ.). ȼ ɷɬɢ ɫɪɨɤɢ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɛɨɥɶɲɢɧɫɬɜɨ ɩɨɤɚɡɚɬɟɥɟɣ ȼɋɊ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɪɚɡɥɢɱɚɸɬɫɹ ɢ ɨɛɧɚɪɭɠɢɜɚɸɬ 

ɨɞɢɧɚɤɨɜɵɟ ɪɚɡɥɢɱɢɹ ɫ ɜɟɥɢɱɢɧɚɦɢ ȼɋɊ ɜ ɢɫɯɨɞɧɨɦ ɫɨɫɬɨɹɧɢɢ. Ⱦɪɭɝɢɦɢ ɫɥɨ-

ɜɚɦɢ, ɜɵɹɜɥɟɧɧɵɟ ɜ ɧɚɫɬɨɹɳɟɦ ɢɫɫɥɟɞɨɜɚɧɢɢ ɢɡɦɟɧɟɧɢɹ ȼɋɊ ɫɜɹɡɚɧɵ ɢɦɟɧɧɨ ɫ 

ɭɪɨɜɧɟɦ ɝɢɩɨɝɥɢɤɟɦɢɢ.  
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Ɇɚɥɨɜɟɪɨɹɬɧɨ, ɱɬɨ ɧɚɛɥɸɞɚɟɦɵɟ ɩɪɢ ɝɢɩɨɝɥɢɤɟɦɢɢ ɢɡɦɟɧɟɧɢɹ ɪɢɬɦɚ 

ɫɟɪɞɰɚ ɦɨɝɭɬ ɢɦɟɬɶ ɤɨɦɩɟɧɫɚɬɨɪɧɵɣ ɯɚɪɚɤɬɟɪ ɢɥɢ ɚɞɚɩɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ. Ɉɞɧɚɤɨ 

ɪɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɞɟɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɧɨ ɭɤɚɡɵɜɚɸɬ ɧɚ ɬɨ, ɱɬɨ ɨɩɪɟɞɟɥɟɧɢɟ 

ɩɨɤɚɡɚɬɟɥɟɣ ȼɋɊ ɬɪɟɛɭɟɬ ɭɱɟɬɚ ɢ ɤɨɧɬɪɨɥɹ ɭɪɨɜɧɹ ɝɥɸɤɨɡɵ ɜ ɤɪɨɜɢ. Ʉɪɨɦɟ ɬɨɝɨ, 

ɨɛɧɚɪɭɠɢɜɚɟɦɵɟ ɜ ɩɪɨɜɟɞɟɧɧɨɦ ɷɤɫɩɟɪɢɦɟɧɬɟ ɩɪɢ ɝɢɩɨɝɥɢɤɟɦɢɢ ɭ ɢɫɯɨɞɧɨ 

ɡɞɨɪɨɜɵɯ ɤɪɵɫ ɢɡɦɟɧɟɧɢɹ ȼɋɊ ɨɤɚɡɚɥɢɫɶ ɫɯɨɞɧɵ ɫ ɬɟɦɢ, ɤɨɬɨɪɵɟ ɧɚɛɥɸɞɚɸɬɫɹ 

ɭ ɠɢɜɨɬɧɵɯ ɫɨ ɫɬɪɟɩɬɨɡɨɬɨɰɢɧɨɜɵɦ ɞɢɚɛɟɬɨɦ Д10].  

ɇɨɪɦɚɥɢɡɚɰɢɹ ɭɪɨɜɧɹ ɝɥɢɤɟɦɢɢ ɭ ɩɚɰɢɟɧɬɨɜ ɫ ɫɚɯɚɪɧɵɦ ɞɢɚɛɟɬɨɦ ɦɨɠɟɬ 

ɨɡɧɚɱɚɬɶ, ɩɨ ɫɭɬɢ, ɝɢɩɨɝɥɢɤɟɦɢɸ ɜ ɨɬɧɨɲɟɧɢɢ ɫɭɛɫɬɪɚɬɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɐɇɋ, 

ɩɨɫɤɨɥɶɤɭ ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɩɨɪɬɟɪɨɜ ɞɥɹ ɝɥɸɤɨɡɵ ɜ ɫɬɪɭɤɬɭɪɚɯ ɝɟɦɚɬɨɷɧɰɟɮɚɥɢ-

ɱɟɫɤɨɝɨ ɛɚɪɶɟɪɚ ɡɚ ɫɱɟɬ ɩɪɟɞɲɟɫɬɜɭɸɳɟɣ ɝɢɩɟɪɝɥɢɤɟɦɢɢ ɫɧɢɠɟɧɨ Д4, 8, 9]. Ɍɚɤɚɹ 

ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɝɢɩɨɝɥɢɤɟɦɢɹ ɦɨɠɟɬ ɩɪɢɜɨɞɢɬɶ ɤ ɢɡɦɟɧɟɧɢɸ ɬɨɧɭɫɚ ɧɟɪɜɧɵɯ 

ɰɟɧɬɪɨɜ, ɪɟɝɭɥɢɪɭɸɳɢɯ ɪɢɬɦ ɫɟɪɞɰɚ, ɢ ɤ ɪɚɡɜɢɬɢɸ ɧɚɪɭɲɟɧɢɣ ɪɢɬɦɚ ɫɟɪɞɰɚ. 
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