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Ⱥɧɧɨɬɚɰɢɹ 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɫɩɟɤɬɪɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɜɚɪɢɚɛɟɥɶɧɨɫɬɢ ɫɟɪɞɟɱɧɨɝɨ ɪɢɬɦɚ ɩɪɨɜɟɞɟɧ 
ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɪɟɝɭɥɹɬɨɪɧɨɝɨ ɜɥɢɹɧɢɹ ɚɜɬɨɧɨɦɧɨɝɨ ɢ ɰɟɧɬɪɚɥɶɧɨɝɨ ɭɪɨɜɧɟɣ 
ɦɨɞɭɥɹɰɢɢ ɫɟɪɞɟɱɧɨɝɨ ɪɢɬɦɚ ɭ ɫɬɭɞɟɧɬɨɜ-ɢɧɨɫɬɪɚɧɰɟɜ, ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɫɬɪɚɧ ɱɟɬɵɪɟɯ 
ɪɟɝɢɨɧɨɜ ɦɢɪɚ. ɍɫɬɚɧɨɜɥɟɧɨ ɩɪɨɹɜɥɟɧɢɟ ɭ ɛɨɥɶɲɟɣ ɱɚɫɬɢ ɫɬɭɞɟɧɬɨɜ ɜɫɟɯ ɝɪɭɩɩ 
ɞɟɡɚɞɚɩɬɚɰɢɢ ɢ ɞɚɠɟ ɝɢɩɟɪɚɞɚɩɬɚɰɢɢ, ɜɨɡɦɨɠɧɨɫɬɢ ɪɚɡɜɢɬɢɹ ɧɚɞɠɟɥɭɞɨɱɤɨɜɨɣ ɚɪɢɬɦɢɢ, 
ɱɬɨ ɭɤɚɡɵɜɚɟɬ ɧɚ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɚɤɬɢɜɧɨɫɬɢ ɰɟɧɬɪɚɥɶɧɵɯ ɢ ɚɜɬɨɧɨɦɧɵɯ ɰɟɧɬɪɨɜ 
ɧɟɣɪɨɝɭɦɨɪɚɥɶɧɨɣ ɪɟɝɭɥɹɰɢɢ ɜɚɪɢɚɛɟɥɶɧɨɫɬɢ ɫɟɪɞɟɱɧɨɝɨ ɪɢɬɦɚ ɫ ɩɪɟɨɛɥɚɞɚɧɢɟɦ 
ɜɚɝɭɫɧɨɝɨ ɤɨɧɬɪɨɥɹ ɜ ɚɜɬɨɧɨɦɧɨɦ ɤɨɧɬɭɪɟ ɪɟɝɭɥɹɰɢɢ ɫɟɪɞɟɱɧɨɝɨ ɪɢɬɦɚ ɩɪɢ 
ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɞɨɦɢɧɢɪɨɜɚɧɢɢ ɫɢɦɩɚɬɢɱɟɫɤɢɯ ɜɥɢɹɧɢɣ ɧɚ ɜɚɡɨɦɨɬɨɪɧɵɣ ɰɟɧɬɪ. 
ȼɵɹɜɥɟɧɧɵɣ ɜɟɝɟɬɚɬɢɜɧɵɣ ɛɚɥɚɧɫ ɚɤɬɢɜɧɨɫɬɢ ɨɛɨɢɯ ɨɬɞɟɥɨɜ ȼɇɋ ɩɪɢ ɢɯ ɜɵɫɨɤɨɦ 
ɧɚɩɪɹɠɟɧɢɢ ɨɬɦɟɱɚɟɬ ɜɵɪɚɠɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɚɜɬɨɧɨɦɧɵɟ ɭɪɨɜɧɢ ɪɟɝɭɥɹɰɢɢ 
ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ ɢ ɦɨɞɭɥɢɪɨɜɚɧɢɹ ɫɟɪɞɟɱɧɨɝɨ ɪɢɬɦɚ ɧɟ ɬɨɥɶɤɨ ɜɵɫɲɢɯ ɜɟɝɟɬɚɬɢɜɧɵɯ 
ɰɟɧɬɪɨɜ, ɧɨ ɢ ɧɚɞɫɟɝɦɟɧɬɚɪɧɵɯ ɰɟɧɬɪɨɜ ɪɟɝɭɥɹɰɢɢ – ɝɢɩɨɬɚɥɚɦɨ-ɝɢɩɨɮɢɡɚɪɧɨɣ ɫɢɫɬɟɦɵ ɢ 
ɤɨɪɵ. 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɫɩɟɤɬɪɚɥɶɧɵɣ ɚɧɚɥɢɡ; ɜɚɪɢɚɛɟɥɶɧɨɫɬɶ ɫɟɪɞɟɱɧɨɝɨ ɪɢɬɦɚ; ɩɨɤɚɡɚɬɟɥɢ 
ɫɩɟɤɬɪɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ 
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Abstract 
According to the results of spectral analysis of heart rate variability (HRV) the comparative 
analysis of regulatory influence of the autonomous and central levels of heart rate modulation of 
students-foreigners representatives of the four world regions were carried out. The appearance of 
disadaptation and even hyperadaptation, an opportunity of development of the supraventricular 
arrhythmia were determined in a larger part of the all groups of students that indicates on the high 
level of the central and autonomous neurohumoral regulation of HRV centers activity with the 
predominance of the vagus control in the autonomous contour of regulation of heart rate during 
the simultaneous domination of the sympathetic influences on the vasomotor center. The revealed 
vegetative balance of activity of both departments of the vegetative nervous system under their 
high tension indicates the evident influence of higher vegetative centers and over segmental 
centers of regulation – hypothalamohypophysial system and cortex of cerebrum – on the 
autonomous levels of regulation of blood circulation and modulation of the heart rate. 
Key words: spectral analysis; heart rate variability; indices of spectral analysis 

ɂɡɭɱɟɧɢɟ ɦɨɞɭɥɹɰɢɢ ɪɢɬɦɚ ɫɟɪɞɟɱɧɵɯ 
ɫɨɤɪɚɳɟɧɢɣ ɧɚ ɨɫɧɨɜɟ ɨɰɟɧɤɢ ɬɟɤɭɳɟɣ 
ɚɤɬɢɜɧɨɫɬɢ ɦɟɯɚɧɢɡɦɨɜ ɟɝɨ ɪɟɝɭɥɹɰɢɢ ɩɨɡɜɨɥɹɟɬ 
ɨɰɟɧɢɜɚɬɶ ɫɨɫɬɨɹɧɢɟ ɰɟɥɨɫɬɧɨɝɨ ɨɪɝɚɧɢɡɦɚ, 
ɭɪɨɜɟɧɶ ɟɝɨ ɚɞɚɩɬɚɰɢɢ ɤ ɭɫɥɨɜɢɹɦ ɫɪɟɞɵ Д1, 3Ж. 
Ɋɟɝɭɥɹɰɢɹ ɪɢɬɦɚ ɫɟɪɞɰɚ ɹɜɥɹɟɬɫɹ ɪɟɡɭɥɶɬɚɬɨɦ 
ɦɧɨɝɨɤɨɧɬɭɪɧɨɣ ɢ ɦɧɨɝɨɭɪɨɜɧɟɜɨɣ ɫɢɫɬɟɦɵ ɟɝɨ 

ɪɟɝɭɥɹɰɢɢ, ɩɪɢ ɷɬɨɦ ɟɝɨ ɜɚɪɢɚɛɟɥɶɧɨɫɬɶ ɨɬɪɚɠɚɟɬ 
ɚɞɚɩɬɚɰɢɨɧɧɭɸ ɪɟɚɤɰɢɸ ɰɟɥɨɫɬɧɨɝɨ ɨɪɝɚɧɢɡɦɚ. ȼ 
ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɡɭɱɟɧɢɟ ɦɟɯɚɧɢɡɦɨɜ ɪɟɝɭɥɹɰɢɢ 
ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ. Ɉɧɚ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɪɚɡɥɢɱɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 
ɜɚɪɢɚɛɟɥɶɧɨɫɬɢ ɫɟɪɞɟɱɧɨɝɨ ɪɢɬɦɚ (ȼɋɊ) Д1, 4Ж. ȼ 
ɷɬɨɦ ɚɫɩɟɤɬɟ ɜɚɠɧɨɟ ɢɧɮɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ 
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ɢɦɟɸɬ ɩɨɤɚɡɚɬɟɥɢ ɫɩɟɤɬɪɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ȼɋɊ, 
ɤɨɬɨɪɵɟ ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɨɛɳɭɸ ɚɤɬɢɜɧɨɫɬɶ 
ɪɟɝɭɥɹɬɨɪɧɵɯ ɦɟɯɚɧɢɡɦɨɜ, ɧɟɣɪɨɝɭɦɨɪɚɥɶɧɨɣ 
ɪɟɝɭɥɹɰɢɢ ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ, ɫɨɨɬɧɨɲɟɧɢɹ ɦɟɠɞɭ 
ɫɢɦɩɚɬɢɱɟɫɤɢɦ ɢ ɩɚɪɚɫɢɦɩɚɬɢɱɟɫɤɢɦ ɨɬɞɟɥɚɦɢ 
ȼɇɋ, ɦɟɠɞɭ ɰɟɧɬɪɚɥɶɧɵɦɢ ɢ ɚɜɬɨɧɨɦɧɵɦɢ 
ɤɨɧɬɭɪɚɦɢ ɪɟɝɭɥɹɰɢɢ Д2, 5]. 

ɐɟɥɶ ɢɫɫɥɟɞɨɜɚɧɢɹ: ɢɡɭɱɢɬɶ ɨɫɨɛɟɧɧɨɫɬɢ 
ɜɟɝɟɬɚɬɢɜɧɨɣ ɪɟɝɭɥɹɰɢɢ ɜɚɪɢɚɛɟɥɶɧɨɫɬɢ ɫɟɪɞɟɱɧɨɝɨ 
ɪɢɬɦɚ ɭ ɫɬɭɞɟɧɬɨɜ-ɢɧɨɫɬɪɚɧɰɟɜ, ɤɨɪɟɧɧɵɯ 
ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɪɚɡɧɵɯ ɪɟɝɢɨɧɨɜ ɦɢɪɚ. 

Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɜɟɞɟɧɨ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɜ 
ɫɟɪɟɞɢɧɟ ɩɟɪɜɨɝɨ ɭɱɟɛɧɨɝɨ ɝɨɞɚ ɨɛɭɱɟɧɢɹ 
ɫɬɭɞɟɧɬɨɜ-ɢɧɨɫɬɪɚɧɰɟɜ ɜ ɜɭɡɟ. ȼ ɧɟɦ ɞɨɛɪɨɜɨɥɶɧɨ 
ɭɱɚɫɬɜɨɜɚɥɢ ɷɬɧɢɱɟɫɤɢɟ ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɫɬɪɚɧ 
ɱɟɬɵɪɟɯ ɪɟɝɢɨɧɨɜ ɦɢɪɚ, ɤɨɬɨɪɵɟ ɫɨɫɬɚɜɢɥɢ 4 
ɸɧɨɲɟɫɤɢɯ ɝɪɭɩɩɵ: ɚɪɚɛɫɤɨɝɨ (I, 22,4 ± 0,6 ɝ.), 
ɢɧɞɢɣɫɤɨɝɨ (II, 19,6 ± 0,5 ɝ.), ɚɮɪɢɤɚɧɫɤɨɝɨ (III, 21,9 

± 0,6 ɝ.), ɥɚɬɢɧɨɚɦɟɪɢɤɚɧɫɤɨɝɨ (IV, 22,7 ± 0,8 ɝ.) 
ɩɪɨɢɫɯɨɠɞɟɧɢɹ. ȼɨ ɜɪɟɦɹ ɨɛɫɥɟɞɨɜɚɧɢɹ ɜɫɟ 
ɫɬɭɞɟɧɬɵ ɛɵɥɢ ɭɫɥɨɜɧɨ ɡɞɨɪɨɜɵ. 

ȼ ɯɨɞɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɭ ɫɬɭɞɟɧɬɨɜ, ɢɫɩɨɥɶɡɭɹ 
ɚɩɩɚɪɚɬɧɨ-ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ ɤɨɦɩɚɧɢɢ 
«ɇɟɣɪɨɋɨɮɬ» «ɉɨɥɢ-ɋɩɟɤɬɪ», ɨɫɭɳɟɫɬɜɥɹɥɢ 
ɡɚɩɢɫɶ ɤɨɦɩɶɸɬɟɪɧɨɣ ɗɄȽ ɬɪɚɞɢɰɢɨɧɧɨ ɜ ɬɪɟɯ 
ɫɬɚɧɞɚɪɬɧɵɯ ɨɬɜɟɞɟɧɢɹɯ (I, II, III) ɫ 10.00 ɞɨ 12.00 
ɱɚɫɨɜ ɜ ɬɟɱɟɧɢɟ 300 ɫ (5 ɦɢɧ) ɜ ɩɨɥɨɠɟɧɢɢ ɥɟɠɚ ɧɚ 
ɫɩɢɧɟ ɩɪɢ ɪɨɜɧɨɦ ɞɵɯɚɧɢɢ ɜ ɨɛɨɪɭɞɨɜɚɧɧɨɦ ɞɥɹ 
ɷɬɨɣ ɦɟɬɨɞɢɤɢ ɩɨɦɟɳɟɧɢɢ. ɂɡɭɱɚɥɢ ɩɚɪɚɦɟɬɪɵ 
ɗɄȽ, ɡɚɩɢɫɚɧɧɵɟ ɜɨ II ɫɬɚɧɞɚɪɬɧɨɦ ɨɬɜɟɞɟɧɢɢ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɩɪɨɝɪɚɦɦɵ ɚɧɚɥɢɡɚ «ɉɨɥɢ-ɋɩɟɤɬɪ» 
Д4Ж. ɂɫɩɨɥɶɡɭɟɦɵɟ ɜ ɪɚɛɨɬɟ ɭɫɥɨɜɧɵɟ ɨɛɨɡɧɚɱɟɧɢɹ 
ɩɨɤɚɡɚɬɟɥɟɣ ɫɩɟɤɬɪɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ȼɋɊ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɠɞɭɧɚɪɨɞɧɵɦɢ 
ɫɬɚɧɞɚɪɬɚɦɢ ɟɝɨ ɨɰɟɧɤɢ ɫ ɭɱɟɬɨɦ ɡɧɚɱɟɧɢɣ 
ɨɪɢɟɧɬɢɪɨɜɨɱɧɵɯ ɧɨɪɦɚɬɢɜɨɜ Д3Ж. Ⱦɚɧɧɵɣ ɦɟɬɨɞ 
ɞɚɟɬ ɨɛɴɟɤɬɢɜɧɭɸ ɨɰɟɧɤɭ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɫɬɚɬɭɫɚ 
ɫɢɫɬɟɦ ɪɟɝɭɥɹɰɢɢ ȼɋɊ ɩɨ ɨɛɳɟɣ ɦɨɳɧɨɫɬɢ ɫɩɟɤɬɪɚ 
ɧɟɣɪɨɝɭɦɨɪɚɥɶɧɨɣ ɪɟɝɭɥɹɰɢɢ (TP, ɦɫ2) ɫ ɭɱɟɬɨɦ 

ɜɤɥɚɞɚ ɜ ɧɟɝɨ ɛɵɫɬɪɵɯ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɯ ɤɨɥɟɛɚɧɢɣ 
(HF, 16-0,4 Ƚɰ), ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɚɤɬɢɜɧɨɫɬɶ 
ɩɚɪɚɫɢɦɩɚɬɢɱɟɫɤɨɝɨ ɨɬɞɟɥɚ ɜɟɝɟɬɚɬɢɜɧɨɣ ɧɟɪɜɧɨɣ 
ɫɢɫɬɟɦɵ (ȼɇɋ), ɦɟɞɥɟɧɧɵɯ ɧɢɡɤɨɱɚɫɬɨɬɧɵɯ 
ɤɨɥɟɛɚɧɢɣ (LF-ɤɨɦɩɨɧɟɧɬ), ɤɚɤ ɩɨɤɚɡɚɬɟɥɹ 
ɚɤɬɢɜɧɨɫɬɢ ɫɢɦɩɚɬɢɱɟɫɤɨɝɨ ɨɬɞɟɥɚ, ɢ ɨɱɟɧɶ 
ɦɟɞɥɟɧɧɨɝɨ ɧɢɡɤɨɱɚɫɬɨɬɧɨɝɨ (VLF,  0,05 Ƚɰ), 
ɨɬɪɚɠɚɸɳɟɝɨ ɝɭɦɨɪɚɥɶɧɨ-ɦɟɬɚɛɨɥɢɱɟɫɤɢɟ ɢ 
ɰɟɪɟɛɪɚɥɶɧɵɟ ɷɪɝɨɬɪɨɩɧɵɟ ɜɥɢɹɧɢɹ ɧɚ ɦɨɞɭɥɹɰɢɸ 
ɫɟɪɞɟɱɧɨɝɨ ɪɢɬɦɚ. ɉɨ ɨɬɧɨɲɟɧɢɸ LF/HF ɨɰɟɧɢɜɚɥɢ 
ɫɢɦɩɚɬɨ-ɩɚɪɚɫɢɦɩɚɬɢɱɟɫɤɢɣ ɛɚɥɚɧɫ ɬɨɧɭɫɚ ɨɬɞɟɥɨɜ 
ȼɇɋ ɧɚ ɦɨɦɟɧɬ ɨɛɫɥɟɞɨɜɚɧɢɹ. Ɉɩɪɟɞɟɥɹɥɢ 
ɧɨɪɦɚɥɢɡɨɜɚɧɧɭɸ ɦɨɳɧɨɫɬɶ ɜ ɧɨɪɦɚɥɢɡɨɜɚɧɧɵɯ 
ɟɞɢɧɢɰɚɯ (n. Ю.) ɜ ɞɢɚɩɚɡɨɧɟ ɜɵɫɨɤɢɯ ɱɚɫɬɨɬ 
(HFnШrЦ), ɞɥɹ ɨɰɟɧɤɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɜɤɥɚɞɚ HF-

ɤɨɦɩɨɧɟɧɬɚ ɜ ɨɛɳɭɸ ɦɨɳɧɨɫɬɶ ɫɩɟɤɬɪɚ ɡɚ ɜɵɱɟɬɨɦ 
VLF-ɤɨɦɩɨɧɟɧɬɚ, ɚ ɜ ɞɢɚɩɚɡɨɧɟ ɧɢɡɤɢɯ ɱɚɫɬɨɬ 
(LFnorm) – ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɜɤɥɚɞɚ LF-ɤɨɦɩɨɧɟɧɬɚ ɜ 
ɨɛɳɭɸ ɦɨɳɧɨɫɬɶ ɡɚ ɜɵɱɟɬɨɦ VLF-ɱɚɫɬɨɬɧɨɝɨ 
ɞɢɚɩɚɡɨɧɚ Д2, 5Ж. 

ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɩɪɨɜɨɞɢɥɢ ɫɬɚɬɢɫɬɢɱɟɫɤɭɸ 
ɨɛɪɚɛɨɬɤɭ ɜɵɹɜɥɟɧɧɵɯ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɞɚɧɧɵɯ 
ɧɚ ɝɪɭɩɩɨɜɨɦ ɭɪɨɜɧɟ, ɢɯ ɚɧɚɥɢɡ ɢ ɨɩɢɫɚɧɢɟ. ȼɫɟ 
ɢɫɯɨɞɧɨ ɩɨɥɭɱɟɧɧɵɟ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɞɚɧɧɵɟ 
ɨɛɪɚɛɨɬɚɧɵ ɧɚ ɝɪɭɩɩɨɜɨɦ ɭɪɨɜɧɟ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɨɩɢɫɚɬɟɥɶɧɨɣ ɫɬɚɬɢɫɬɢɤɢ ɩɪɨɝɪɚɦɦɵ «StКtistiМК 
6.0», ɩɪɢ ɷɬɨɦ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɪɚɡɥɢɱɢɣ 
ɫɪɚɜɧɢɜɚɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɨɩɪɟɞɟɥɹɥɚɫɶ ɦɟɠɞɭ 
ɧɚɢɛɨɥɟɟ ɢ ɧɚɢɦɟɧɟɟ ɜɵɪɚɠɟɧɧɵɦɢ ɢɯ ɫɪɟɞɧɢɦɢ 
ɡɧɚɱɟɧɢɹɦ ɫɪɟɞɢ ɝɪɭɩɩ ɫɬɭɞɟɧɬɨɜ ɩɨ t-ɤɪɢɬɟɪɢɸ 
ɋɬɶɸɞɟɧɬɚ, ɧɚɱɢɧɚɹ ɫɨ ɡɧɚɱɟɧɢɹ ɪ<0,05. 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɢɯ ɨɛɫɭɠɞɟɧɢɟ 
ɉɨ ɧɨɪɦɚɬɢɜɧɵɦ ɞɚɧɧɵɦ ɜɚɪɢɚɛɟɥɶɧɨɫɬɢ 

ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ ɞɥɹ ɡɞɨɪɨɜɵɯ ɥɢɰ ɜɟɥɢɱɢɧɚ ɌɊ 
ɫɨɫɬɚɜɥɹɟɬ 3466 ± 1018 ɦɫ2

 [4]. ɍ ɜɫɟɯ ɝɪɭɩɩ 
ɫɬɭɞɟɧɬɨɜ ɩɨ ɫɪɟɞɧɢɦ ɜɟɥɢɱɢɧɚɦ ɞɚɧɧɵɣ 
ɩɨɤɚɡɚɬɟɥɶ ɛɵɥ ɡɧɚɱɢɬɟɥɶɧɨ ɜɵɲɟ, ɭɤɚɡɵɜɚɹ ɧɚ 
ɚɤɬɢɜɚɰɢɸ ɭ ɧɢɯ ɥɢɦɢɬɢɪɭɸɳɟɣ ɮɭɧɤɰɢɢ 
ɩɚɪɚɫɢɦɩɚɬɢɱɟɫɤɨɝɨ ɨɬɞɟɥɚ ȼɇɋ ɜ ɭɫɥɨɜɢɹɯ 
ɞɟɡɚɞɚɩɬɚɰɢɢ (ɬɚɛɥ. 1).  

Тɚɛлицɚ 1 

ɉɨɤɚɡɚɬɟɥɢ ɫɩɟɤɬɪɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ȼɋɊ ɭ ɫɬɭɞɟɧɬɨɜ 
Table 1 

Indices of spectral analysis of HRV of the students 

ɉɨɤɚɡɚɬɟɥɢ, 
ɟɞ. ɢɡɦ. 

Ɋɟɝɢɨɧ (ɝɪɭɩɩɚ) 
I II III IV 

TP, ɦɫ2
 6535,3±1116,40 7076,0±911,31* 10962,9±4324,44 4438,2±662,50 

HF, ɦɫ2
 1885,9±369,53 3244,6±571,66* 4224,5±1847,62 1403,1±232,19 

VLF, ɦɫ2
 2505,1±425,02 1803,2±240,46 2857,53±703,03 1663,5±369,81 

LF, ɦɫ2
 2144,2±435,17 2028,4±271,71 3880,9±1839,45 1516,1±232,86 

ɉɪɢɦɟɱɚɧɢɟ: * – ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɪɚɡɥɢɱɢɣ ɦɟɠɞɭ ɫɪɟɞɧɢɦɢ ɡɧɚɱɟɧɢɹɦɢ ɩɨɤɚɡɚɬɟɥɟɣ ɨɩɪɟɞɟɥɹɥɢ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɧɚɢɦɟɧɟɟ 
ɜɵɪɚɠɟɧɧɨɦɭ ɢɡ ɱɟɬɵɪɟɯ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɥɹ ɤɚɠɞɨɣ ɝɪɭɩɩɵ ɫɬɭɞɟɧɬɨɜ, ɩɨ t-ɤɪɢɬɟɪɢɸ ɋɬɶɸɞɟɧɬɚ (ɩɪɢ p<0,05). 
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PHYSIOLOGY  

ɍɫɪɟɞɧɟɧɧɵɟ ɡɧɚɱɟɧɢɹ TP ɯɚɪɚɤɬɟɪɢɡɭɸɬ 
ɫɭɦɦɚɪɧɭɸ ɚɤɬɢɜɧɨɫɬɶ ɜɟɝɟɬɚɬɢɜɧɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɤɚɪɞɢɨɪɢɬɦ: ɚɤɬɢɜɚɰɢɹ ɜɚɝɭɫɚ 
ɜɟɞɟɬ ɤ ɩɨɜɵɲɟɧɢɸ ɡɧɚɱɟɧɢɹ TP, ɩɨɜɵɲɟɧɢɟ 
ɚɤɬɢɜɧɨɫɬɢ ɫɢɦɩɚɬɢɱɟɫɤɨɣ ɧɟɪɜɧɨɣ ɫɢɫɬɟɦɵ 
ɜɵɡɵɜɚɟɬ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɣ ɷɮɮɟɤɬ. 

ɉɨ ɞɚɧɧɵɦ ɥɢɬɟɪɚɬɭɪɵ, ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ 
ɧɟɣɪɨɝɭɦɨɪɚɥɶɧɨɣ ɪɟɝɭɥɹɰɢɢ ȼɋɊ ɫ 
ɩɪɟɨɛɥɚɞɚɧɢɟɦ ɜɚɝɭɫɧɨɝɨ ɤɨɧɬɪɨɥɹ, ɧɚɩɪɢɦɟɪ, 
ɜɨɡɦɨɠɟɧ ɩɪɢ ɱɪɟɡɦɟɪɧɨ ɜɵɫɨɤɢɯ ɩɫɢɯɢɱɟɫɤɢɯ ɢ 
ɮɢɡɢɱɟɫɤɢɯ ɧɚɝɪɭɡɤɚɯ, ɤɨɬɨɪɵɟ ɢɫɩɵɬɵɜɚɟɬ 
ɨɪɝɚɧɢɡɦ ɧɚ ɫɬɚɞɢɢ ɡɚɜɟɪɲɟɧɢɹ ɩɪɨɰɟɫɫɨɜ 
ɮɢɡɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ, ɢɡɦɟɧɟɧɢɹ ɩɪɢɪɨɞɧɨ-
ɫɨɰɢɚɥɶɧɨɣ ɫɪɟɞɵ ɨɛɢɬɚɧɢɹ, ɜɤɥɸɱɚɹ ɜɫɟ ɚɫɩɟɤɬɵ 
ɨɛɪɚɡɚ ɢ ɫɬɢɥɹ ɠɢɡɧɢ Д4, 5Ж. 

ȼɵɫɨɤɨɟ ɡɧɚɱɟɧɢɟ ɫɪɟɞɧɢɯ ɜɟɥɢɱɢɧ ɌɊ, ɚ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɨɫɬɨɹɧɢɟ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ ɢ 
ɞɟɡɚɞɚɩɬɚɰɢɢ ɧɚɢɛɨɥɟɟ ɫɜɨɣɫɬɜɟɧɧɨ ɫɬɭɞɟɧɬɚɦ III 
ɝɪɭɩɩɵ ɢ ɦɟɧɟɟ ɡɧɚɱɢɦɨ – ɞɥɹ ɫɬɭɞɟɧɬɨɜ IV 
ɝɪɭɩɩɵ, ɬɚɤ ɤɚɤ ɭ ɧɢɯ ȼɋɊ ɧɚɯɨɞɢɬɫɹ ɩɨɞ 
ɞɨɦɢɧɢɪɭɸɳɢɦ ɤɨɧɬɪɨɥɟɦ ɫɢɦɩɚɬɢɱɟɫɤɨɝɨ 
ɨɬɞɟɥɚ ȼɇɋ. ɉɨ ɫɪɚɜɧɟɧɢɸ ɫɨ II ɝɪɭɩɩɨɣ 
ɫɬɭɞɟɧɬɨɜ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɌɊ ɭ ɫɬɭɞɟɧɬɨɜ IV 

ɝɪɭɩɩɵ ɨɤɚɡɚɥɨɫɶ ɧɢɠɟ (ɪ0,05), ɨɬɦɟɱɚɹ ɢɯ 
ɛɨɥɶɲɭɸ ɚɞɚɩɬɢɜɧɨɫɬɶ ɤ ɭɫɥɨɜɢɹɦ ɫɪɟɞɵ. 

ɇɚ ɪɢɫɭɧɤɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɬɪɭɤɬɭɪɚ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɬɭɞɟɧɬɨɜ ɫ ɭɱɟɬɨɦ ɜɵɪɚɠɟɧɧɨɫɬɢ 
ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɜɟɥɢɱɢɧ ɨɛɳɟɣ ɦɨɳɧɨɫɬɢ 
ɫɩɟɤɬɪɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɣ ɧɨɪɦɵ. 

Ɋɢɫɭɧɨɤ 1. ɋɬɪɭɤɬɭɪɚ ɜɵɪɚɠɟɧɧɨɫɬɢ ɭ ɫɬɭɞɟɧɬɨɜ ɨɛɳɟɣ ɦɨɳɧɨɫɬɢ ɫɩɟɤɬɪɚ ɩɨ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦ ɡɧɚɱɟɧɢɹɦ ɌɊ, ɦɫ2
:  

1 – ɧɢɠɟ ɧɨɪɦɵ, 2 – ɧɨɪɦɚ, 3 – ɜɵɲɟ ɧɨɪɦɵ; I, II, III, IV – ɝɪɭɩɩɵ ɫɬɭɞɟɧɬɨɜ 
Figure 1. Structure of the evidence of the general capacity of the spectrum of the students by the individual values of TP, ms

2
: 

1 – below normal; 2 – normal; 3 – above normal; I, II, III, IV – the groups of students 

ɉɨ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦ ɡɧɚɱɟɧɢɟɦ ɌɊ ɩɪɨɰɟɧɬ 
ɫɬɭɞɟɧɬɨɜ ɫ ɞɨɦɢɧɢɪɭɸɳɢɦ ɪɟɝɭɥɹɬɨɪɧɵɦ 
ɜɥɢɹɧɢɟɦ ɫɢɦɩɚɬɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ȼɇɋ ɢ 
ɭɪɚɜɧɨɜɟɲɟɧɧɨɫɬɢ ɪɟɝɭɥɹɬɨɪɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɟё 
ɨɬɞɟɥɨɜ ɧɚ ɋɊ ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ ɛɵɥ ɦɟɧɟɟ ɜɵɪɚɠɟɧ. 
Ɍɚɤ, ɫɨɨɬɜɟɬɫɬɜɢɟ ɡɧɚɱɟɧɢɹ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ 
ɜɟɥɢɱɢɧ ɌɊ ɫɪɟɞɧɟɦɭ ɞɢɚɩɚɡɨɧɭ ɧɨɪɦɵ ɢ 
ɪɟɝɭɥɹɬɨɪɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɋɊ, ɛɵɥ ɛɨɥɟɟ ɡɧɚɱɢɦ 
ɬɨɥɶɤɨ ɜ IV ɝɪɭɩɩɟ ɭ 29,2%, ɚ ɜɨ II ɝɪɭɩɩɟ ɨɧ 
ɨɬɦɟɱɟɧ ɬɨɥɶɤɨ ɭ 17,0% ɫɬɭɞɟɧɬɨɜ (ɪɢɫ. 1). ɉɨ 
ɞɚɧɧɨɣ ɞɢɚɝɪɚɦɦɟ, ɩɪɨɰɟɧɬ ɞɟɡɚɞɚɩɬɢɪɨɜɚɧɧɵɯ 
ɫɬɭɞɟɧɬɨɜ ɧɚɢɛɨɥɟɟ ɜɵɫɨɤ ɜ ɩɟɪɜɵɯ ɬɪɟɯ ɝɪɭɩɩɚɯ – 
ɢɧɞɢɣɫɤɨɝɨ, ɚɮɪɢɤɚɧɫɤɨɝɨ ɢ ɚɪɚɛɫɤɨɝɨ ɪɟɝɢɨɧɨɜ. 

ȼ ɧɨɪɦɟ ɜɟɥɢɱɢɧɚ ɦɨɳɧɨɫɬɢ ɜɵɫɨɤɨɱɚɫɬɨɬɧɨɝɨ 
ɞɢɚɩɚɡɨɧɚ – HF, ɪɚɜɧɚ 705 ± 203 ɦɫ2

 Д3Ж. Ɉɧɚ 
ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɤɨɥɟɛɚɧɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɨɬɨɤɚ 
ɢɦɩɭɥɶɫɨɜ, ɢɞɭɳɢɯ ɤ ɫɟɪɞɰɭ ɩɨ ɩɚɪɚɫɢɦɩɚɬɢɱɟɫɤɢɦ 
ɧɟɪɜɚɦ. ȼɵɹɜɥɟɧɧɵɟ ɭ ɫɬɭɞɟɧɬɨɜ ɫɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ 
ɞɚɧɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɩɨɜɵɲɟɧɵ ɩɪɨɬɢɜ ɫɪɟɞɧɟɣ 
ɧɨɪɦɵ ɜ ɪɹɞɭ ɨɬ I ɞɨ IV ɝɪɭɩɩɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ 
2,7 ɪɚɡɚ, 4,6 ɪɚɡɚ, ɜ 6 ɢ 2 ɪɚɡɚ. ɍ ɫɬɭɞɟɧɬɨɜ 
ɢɧɞɢɣɫɤɨɝɨ ɪɟɝɢɨɧɚ ɜɥɢɹɧɢɟ ɜɚɝɭɫɚ ɛɵɥɨ ɛɨɥɟɟ 

ɡɧɚɱɢɦɵɦ (ɪ0,05) ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɟɝɨ 
ɜɵɪɚɠɟɧɧɨɫɬɶɸ ɭ ɫɬɭɞɟɧɬɨɜ ɚɮɪɢɤɚɧɫɤɨɝɨ ɪɟɝɢɨɧɚ. 

Ɇɨɳɧɨɫɬɶ ɧɢɡɤɨɱɚɫɬɨɬɧɵɯ – LF, ɦɟɞɥɟɧɧɵɯ 
ɜɨɥɧ 1-ɝɨ ɩɨɪɹɞɤɚ ɜ ɧɨɪɦɟ ɫɨɫɬɚɜɥɹɟɬ 1170 ± 416 ɦɫ2

. 
ɋɪɟɞɧɢɟ ɜɟɥɢɱɢɧɵ ɫɩɟɤɬɪɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ LF ɭ 
ɫɬɭɞɟɧɬɨɜ ɬɨɥɶɤɨ IV ɝɪɭɩɩɵ ɩɪɨɹɜɥɹɥɢɫɶ ɜ 
ɩɪɟɞɟɥɚɯ ɜɟɪɯɧɟɣ ɝɪɚɧɢɰɵ ɧɨɪɦɵ, ɚ ɭ I ɢ II ɝɪɭɩɩ 
ɩɪɟɜɵɫɢɥɢ ɟё ɜ 1,4 ɢ 1,3 ɪɚɡɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɚ ɭ 
III ɝɪɭɩɩɵ – ɜ 2,4 ɪɚɡɚ. ɗɬɨɬ ɤɨɦɩɨɧɟɧɬ 
ɫɩɟɤɬɪɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɨɬɪɚɠɚɟɬ ɩɪɟɢ-
ɦɭɳɟɫɬɜɟɧɧɨ ɫɨɫɬɨɹɧɢɟ ɫɢɦɩɚɬɢɱɟɫɤɨɝɨ ɰɟɧɬɪɚ 
ɪɟɝɭɥɹɰɢɢ ɫɨɫɭɞɢɫɬɨɝɨ ɬɨɧɭɫɚ – ɜɚɡɨɦɨɬɨɪɧɨɝɨ, 
ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ ɩɪɨɞɨɥɝɨɜɚɬɨɦ ɦɨɡɝɟ. Ⱦɚɧɧɵɣ 
ɰɟɧɬɪ ɩɨɫɬɨɹɧɧɨ ɩɨɥɭɱɚɟɬ ɩɨɬɨɤ ɢɦɩɭɥɶɫɨɜ ɨɬ 
ɪɟɰɟɩɬɨɪɨɜ ɫɢɧɨɤɚɪɨɬɢɞɧɨɣ ɡɨɧɵ, ɪɟɚɝɢɪɭɸɳɢɯ 
ɧɚ ɥɸɛɵɟ ɢɡɦɟɧɟɧɢɹ ɚɪɬɟɪɢɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɢ 
ɧɚ ɢɯ ɨɫɧɨɜɟ ɮɨɪɦɢɪɭɟɬ ɷɮɮɟɪɟɧɬɧɵɟ ɢɦɩɭɥɶɫɵ 
ɤ ɝɥɚɞɤɨɦɵɲɟɱɧɵɦ ɜɨɥɨɤɧɚɦ ɫɬɟɧɨɤ 
ɤɪɨɜɟɧɨɫɧɵɯ ɫɨɫɭɞɨɜ. ɉɨɜɵɲɟɧɢɟ ɦɨɳɧɨɫɬɢ 
ɞɚɧɧɨɝɨ ɫɩɟɤɬɪɚ ɭ ɫɬɭɞɟɧɬɨɜ ɩɟɪɜɵɯ ɬɪɟɯ ɝɪɭɩɩ 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɜɵɪɚɠɟɧɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 
ɫɢɦɩɚɬɢɱɟɫɤɨɝɨ ɬɨɧɭɫɚ. 
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ȼɥɢɹɧɢɟ ɧɚ ɪɢɬɦ ɫɟɪɞɰɚ ɫɬɪɭɤɬɭɪ 
ɧɚɞɫɟɝɦɟɧɬɚɪɧɨɝɨ ɭɪɨɜɧɹ ɪɟɝɭɥɹɰɢɢ ɨɩɪɟɞɟɥɹɟɬ 
ɩɪɨɹɜɥɟɧɢɟ ɦɨɳɧɨɫɬɢ ɨɱɟɧɶ ɧɢɡɤɨɱɚɫɬɨɬɧɵɯ – 
VLF, ɦɟɞɥɟɧɧɵɯ ɜɨɥɧ 2-ɝɨ ɩɨɪɹɞɤɚ, ɫɨɫɬɚɜɥɹɹ ɜ 
ɧɨɪɦɟ 1591 ± 407 ɦɫ2

 Д4Ж. Ⱦɚɧɧɵɣ ɫɩɟɤɬɪ 
ɦɨɳɧɨɫɬɢ ɨɬɪɚɠɚɟɬ ɫɬɟɩɟɧɶ ɫɜɹɡɢ ɚɜɬɨɧɨɦɧɵɯ 
ɭɪɨɜɧɟɣ ɪɟɝɭɥɹɰɢɢ ɫ ɧɚɞɫɟɝɦɟɧɬɚɪɧɵɦɢ, ɜɤɥɸɱɚɹ 
ɢɯ ɫɜɹɡɢ ɫ ɝɢɩɨɮɢɡɚɪɧɨ-ɝɢɩɨɬɚɥɚɦɢɱɟɫɤɢɦ ɢ 
ɤɨɪɤɨɜɵɦ ɭɪɨɜɧɟɦ. Ⱥɧɚɥɢɡ ɫɪɟɞɧɢɯ ɡɧɚɱɟɧɢɣ 
ɦɨɳɧɨɫɬɢ VLF ɩɨɤɚɡɚɥ, ɱɬɨ ɭ ɫɬɭɞɟɧɬɨɜ II ɢ IV 
ɝɪɭɩɩ ɨɧɢ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɧɨɪɦɟ ɢ 
ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɣ ɚɞɚɩɬɚɰɢɢ, ɚ ɭ I ɢ III ɝɪɭɩɩ 
ɨɧɢ ɩɪɟɜɵɫɢɥɢ ɜɟɪɯɧɸɸ ɝɪɚɧɢɰɭ ɧɨɪɦɵ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚ 25,3% ɢ 42,9%, ɭɤɚɡɵɜɚɹ ɧɚ 
ɩɪɨɹɜɥɟɧɢɟ ɭ ɧɢɯ ɝɢɩɟɪɚɞɚɩɬɢɜɧɨɝɨ ɫɨɫɬɨɹɧɢɹ. 
Ⱥɦɩɥɢɬɭɞɚ ɨɱɟɧɶ ɦɟɞɥɟɧɧɵɯ ɜɨɥɧ ɫɨɩɪɹɠɟɧɚ ɫ 

ɩɫɢɯɨɷɦɨɰɢɨɧɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ ɢ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ ɫɬɚɬɭɫɨɦ ɤɨɪɵ ɛɨɥɶɲɢɯ 
ɩɨɥɭɲɚɪɢɣ ɝɨɥɨɜɧɨɝɨ ɦɨɡɝɚ, ɨɬɪɚɠɚɹ 
ɰɟɪɟɛɪɚɥɶɧɵɟ ɷɪɝɨɬɪɨɩɧɵɟ ɜɥɢɹɧɢɹ ɤɨɪɤɨɜɵɯ 
ɰɟɧɬɪɨɜ ɧɚ ɧɢɠɟɥɟɠɚɳɢɟ ɭɪɨɜɧɢ. 

ɍ ɡɞɨɪɨɜɨɝɨ ɱɟɥɨɜɟɤɚ ɜ ɧɨɪɦɟ ɡɧɚɱɟɧɢɹ 
ɧɨɪɦɢɪɨɜɚɧɧɵɯ ɦɨɳɧɨɫɬɟɣ LFnШrЦ ɢ HFnШrЦ 
ɫɨɫɬɚɜɥɹɸɬ 50,6 ± 9,4 ɢ 49,4 ± 9,4 n.u. 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ Д3Ж. ɋɨɨɬɧɨɲɟɧɢɟ ɡɧɚɱɟɧɢɣ 
HFnorm/Lfnorm, ɫ ɨɩɪɟɞɟɥɟɧɧɨɣ ɞɨɥɟɣ 
ɭɫɥɨɜɧɨɫɬɢ, ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɛɚɥɚɧɫɚ ɜɟɝɟɬɚɬɢɜɧɵɯ ɜɥɢɹɧɢɣ ɧɚ ɦɨɞɭɥɹɰɢɸ ɋɊ. 
ȼɵɹɜɥɟɧɧɵɟ ɫɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ ɧɨɪɦɚɥɢɡɨɜɚɧɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ ɫɩɟɤɬɪɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɨɬɦɟɱɟɧɵ ɜ 
ɩɪɟɞɟɥɚɯ ɧɨɪɦɵ ɭ ɫɬɭɞɟɧɬɨɜ ɜɫɟɯ ɝɪɭɩɩ (ɬɚɛɥ. 2). 

Тɚɛлицɚ 2. 
ɇɨɪɦɚɥɢɡɨɜɚɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɫɩɟɤɬɪɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ȼɋɊ ɭ ɫɬɭɞɟɧɬɨɜ 

Table 2 

Normalized indices of HRV spectral analysis of the students 

ɉɨɤɚɡɚɬɟɥɢ, ɟɞ.ɢɡɦ. 
Ƚɪɭɩɩɵ ɫɬɭɞɟɧɬɨɜ 

I II III IV 

LFnorm, n.u. 56,4 ± 3,36 * 43,7 ± 3,82 47,9 ± 2,43 55,2 ± 3,54* 

HFnorm, n.u. 43,6 ± 3,36 56,3 ± 3,82* 52,1 ± 2,43* 44,8 ± 3,54 

ɉɪɢɦɟɱɚɧɢɟ: * – ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɪɚɡɥɢɱɢɣ ɦɟɠɞɭ ɫɪɟɞɧɢɦɢ ɡɧɚɱɟɧɢɹɦɢ ɩɨɤɚɡɚɬɟɥɟɣ ɨɩɪɟɞɟɥɹɥɢ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɧɚɢɦɟɧɟɟ 
ɜɵɪɚɠɟɧɧɨɦɭ ɢɡ ɱɟɬɵɪɟɯ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɥɹ ɤɚɠɞɨɣ ɝɪɭɩɩɵ ɫɬɭɞɟɧɬɨɜ, ɩɨ t-ɤɪɢɬɟɪɢɸ ɋɬɶɸɞɟɧɬɚ (ɩɪɢ p<0,05). 

ɍ ɫɬɭɞɟɧɬɨɜ I ɢ IV ɝɪɭɩɩ ɞɨɫɬɨɜɟɪɧɨ ɛɨɥɟɟ 
ɜɵɪɚɠɟɧɚ (ɪ0,05) LFnorm ɩɪɨɬɢɜ ɟё ɡɧɚɱɟɧɢɹ ɭ II 
ɝɪɭɩɩɵ, ɟё ɫɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ ɩɪɟɜɵɫɢɥɢ ɩɨɤɚɡɚɬɟɥɶ 
ɧɨɪɦɵ ɧɚ 11,5% ɢ 9,0% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɭɤɚɡɵɜɚɹ 
ɧɚ ɛɨɥɟɟ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɫɢɦɩɚɬɢɱɟɫɤɢɯ 
ɪɟɝɭɥɹɬɨɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ 
ɚɤɬɢɜɧɨɫɬɶ ɫɟɪɞɰɚ ɢ ɫɨɫɭɞɨɜ. ɍ ɫɬɭɞɟɧɬɨɜ II ɢ III 
ɝɪɭɩɩ, ɧɚɨɛɨɪɨɬ, ɞɨɫɬɨɜɟɪɧɨ ɛɨɥɟɟ ɜɵɪɚɠɟɧɚ 
(ɪ0,05) HFnorm ɩɪɨɬɢɜ ɟё ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ ɭ I 
ɝɪɭɩɩɵ, ɢɯ ɫɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ ɩɪɟɜɵɫɢɥɢ ɩɨɤɚɡɚɬɟɥɶ 
ɧɨɪɦɵ ɧɚ 13,9% ɢ 5,4% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɭɤɚɡɵɜɚɹ 
ɧɚ ɛɨɥɟɟ ɜɵɪɚɠɟɧɧɵɣ ɜɤɥɚɞ ɩɚɪɚɫɢɦɩɚɬɢɱɟɫɤɨɣ 
ɚɤɬɢɜɧɨɫɬɢ ɜ ɪɟɝɭɥɹɰɢɸ ɋɊ (ɫɦ. ɬɚɛɥ. 2). ɂɡɜɟɫɬɧɨ, 
ɱɬɨ ɩɨɜɵɲɟɧɢɟ ɩɚɪɚɫɢɦɩɚɬɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɜ 
ɩɪɨɰɟɫɫɟ ɪɟɝɭɥɹɰɢɢ ɋɊ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɜɵɫɨɤɨɦ 
ɧɟɪɜɧɨɦ ɧɚɩɪɹɠɟɧɢɢ, ɫɜɹɡɚɧɧɨɦ ɫ ɭɬɨɦɥɟɧɢɟɦ. 

ȼɵɹɜɥɟɧɧɚɹ ɫɬɪɭɤɬɭɪɚ ɫɭɦɦɚɪɧɨɣ ɦɨɳɧɨɫɬɢ 
ɫɩɟɤɬɪɚ ȼɋɊ ɜ ɤɚɠɞɨɣ ɝɪɭɩɩɟ ɫɬɭɞɟɧɬɨɜ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 3. ɉɨ ɞɚɧɧɵɦ ɥɢɬɟɪɚɬɭɪɵ, 
ɧɨɪɦɚɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɜɵɫɨɤɨɱɚɫɬɨɬɧɨɣ 
ɫɨɫɬɚɜɥɹɸɳɟɣ ɫɩɟɤɬɪɚ ɫɨɫɬɚɜɥɹɟɬ 15-25% Д3Ж, ɧɨ ɩɨ 
ɧɚɲɢɦ ɞɚɧɧɵɦ ɭ ɜɫɟɯ ɝɪɭɩɩ ɫɬɭɞɟɧɬɨɜ ɫɪɟɞɧɢɟ 
ɡɧɚɱɟɧɢɹ %HF ɩɪɟɜɵɫɢɥɢ ɧɨɪɦɭ. ɗɬɨ ɩɪɟɜɵɲɟɧɢɟ 
ɩɪɨɬɢɜ ɜɟɪɯɧɟɣ ɝɪɚɧɢɰɵ ɧɨɪɦɚɬɢɜɧɨɝɨ ɞɢɚɩɚɡɨɧɚ 
ɫɨɫɬɚɜɢɥɨ 8,4%, 20%, 37,2% ɢ 62,8% 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ I, IV, III ɢ II ɝɪɭɩɩɚɯ ɫɬɭɞɟɧɬɨɜ. 
ȼɵɪɚɠɟɧɧɨɫɬɶ ɜ ɫɩɟɤɬɪɟ ɜɵɫɨɤɨɱɚɫɬɨɬɧɨɝɨ HF-
ɤɨɦɩɨɧɟɧɬɚ ɭ ɜɫɟɯ ɝɪɭɩɩ ɫɬɭɞɟɧɬɨɜ ɭɤɚɡɵɜɚɟɬ ɧɚ 
ɩɪɨɹɜɥɟɧɢɟ ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɚɤɬɢɜɧɨɫɬɢ 
ɩɚɪɚɫɢɦɩɚɬɢɱɟɫɤɨɝɨ ɨɬɞɟɥɚ ȼɇɋ, ɨɬɜɟɬɫɬɜɟɧɧɨɝɨ ɡɚ 
ɪɚɛɨɬɭ ɚɜɬɨɧɨɦɧɨɝɨ ɤɨɧɬɭɪɚ ɪɟɝɭɥɹɰɢɢ ɋɊ, ɢ 
ɫɨɩɪɹɠɟɧɨ ɫɨ ɫɧɢɠɟɧɢɟɦ ɚɤɬɢɜɧɨɫɬɢ 
ɫɢɦɩɚɬɢɱɟɫɤɨɝɨ ɨɬɞɟɥɚ ȼɇɋ. 

Тɚɛлицɚ 3 

ɋɬɪɭɤɬɭɪɚ ɨɛɳɟɝɨ ɫɩɟɤɬɪɚ ȼɋɊ ɭ ɫɬɭɞɟɧɬɨɜ 
Table 3 

Structure of the HRV general spectrum of the students 

ɉɨɤɚɡɚɬɟɥɢ, 
ɟɞ.ɢɡɦ. 

Ƚɪɭɩɩɵ ɫɬɭɞɟɧɬɨɜ 

I II III IV 

%HF 27,1±2,68 40,7±3,38** 34,3±2,83 30,0±3,41 

%LF 32,9±1,84 30,8±2,62 30,3±1,82 33,6±2,12 

%VLF 39,9±2,92* 28,5±2,70 35,4±3,31 36,3±3,57 

LF/HF 1,67±0,31* 1,03±0,26 0,99±0,09 1,77±0,34* 

ɉɪɢɦɟɱɚɧɢɟ: * – ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɪɚɡɥɢɱɢɣ ɦɟɠɞɭ ɫɪɟɞɧɢɦɢ ɡɧɚɱɟɧɢɹɦɢ ɩɨɤɚɡɚɬɟɥɟɣ ɨɩɪɟɞɟɥɹɥɢ ɩɨ 
ɨɬɧɨɲɟɧɢɸ ɤ ɧɚɢɦɟɧɟɟ ɜɵɪɚɠɟɧɧɨɦɭ ɢɡ ɱɟɬɵɪɟɯ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɥɹ ɤɚɠɞɨɣ ɝɪɭɩɩɵ ɫɬɭɞɟɧɬɨɜ, ɩɨ t-ɤɪɢɬɟɪɢɸ 
ɋɬɶɸɞɟɧɬɚ (ɩɪɢ p<0,05); ** – ɬɨ ɠɟ ɩɪɢ p<0,01. 
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ɉɨ ɞɚɧɧɵɦ ɥɢɬɟɪɚɬɭɪɵ, ɜɟɥɢɱɢɧɚ %ɇF 
ɩɨɡɜɨɥɹɟɬ ɨɰɟɧɢɜɚɬɶ ɭɝɪɨɡɭ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 
ɧɚɞɠɟɥɭɞɨɱɤɨɜɨɣ ɚɪɢɬɦɢɢ, ɩɪɢ ɷɬɨɦ, ɱɟɦ ɜɵɲɟ 
ɡɧɚɱɟɧɢɟ ɞɚɧɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ, ɬɟɦ ɛɨɥɶɲɟ 
ɜɟɪɨɹɬɧɨɫɬɶ ɟё ɩɪɨɹɜɥɟɧɢɹ Д2, 3Ж. ɉɪɨɜɟɞɟɧɧɵɣ 
ɚɧɚɥɢɡ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɩɪɟɞɪɚɫɩɨɥɨɠɟɧɧɨɫɬɢ 
ɫɬɭɞɟɧɬɨɜ ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɧɚɞɠɟɥɭɞɨɱɤɨɜɨɣ 
ɚɪɢɬɦɢɢ ɜ ɤɚɠɞɨɣ ɝɪɭɩɩɟ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫ. 2. 

ȼɨɡɦɨɠɧɨɫɬɶ ɧɚɪɭɲɟɧɢɹ ɪɢɬɦɢɱɧɨɫɬɢ 
ɤɚɪɞɢɨɪɢɬɦɚ ɡɚ ɫɱɟɬ ɪɚɡɜɢɬɢɹ ɧɚɞɠɟɥɭɞɨɱɤɨɜɨɣ 
ɚɪɢɬɦɢɢ ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɚ ɫɪɟɞɢ ɫɬɭɞɟɧɬɨɜ 
ɢɧɞɢɣɫɤɨɝɨ ɢ ɚɮɪɢɤɚɧɫɤɨɝɨ ɪɟɝɢɨɧɨɜ ɢ ɜ ɦɟɧɶɲɟɣ 
ɫɬɟɩɟɧɢ – ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɚɪɚɛɫɤɨɝɨ ɪɟɝɢɨɧɚ (ɪɢɫ. 2). 
Ɍɚɤ ɭ ɫɬɭɞɟɧɬɨɜ II ɝɪɭɩɩɵ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ %ɇF 
ɛɵɥɨ ɞɨɫɬɨɜɟɪɧɨ ɛɨɥɟɟ ɜɵɫɨɤɢɦ (ɪ0,05) ɩɪɨɬɢɜ ɟɝɨ 
ɡɧɚɱɟɧɢɹ ɭ I ɝɪɭɩɩɵ (ɫɦ. ɬɚɛɥ. 3). 

Ɋɢɫɭɧɨɤ 2. ȼɨɡɦɨɠɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɭ ɫɬɭɞɟɧɬɨɜ ɧɚɞɠɟɥɭɞɨɱɤɨɜɨɣ ɚɪɢɬɦɢɢ ɩɨ ɢɯ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦ ɡɧɚɱɟɧɢɹɦ %ɇF; 
I, II, III, IV – ɝɪɭɩɩɵ ɫɬɭɞɟɧɬɨɜ 

Figure 2. Opportunity of the development of supraventricular arrhythmia in students according to their individual indices  

of %HF; I, II, III, IV – the groups of students 

ɍ ɜɫɟɯ ɝɪɭɩɩ ɫɬɭɞɟɧɬɨɜ ɫɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ 
%LF, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɫɨɫɬɨɹɧɢɟ ɚɤɬɢɜɧɨɫɬɢ 
ɜɚɡɨɦɨɬɨɪɧɨɝɨ ɰɟɧɬɪɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɬ 
ɧɨɪɦɚɬɢɜɧɵɦ ɡɧɚɱɟɧɢɹɦ ɨɬ 15 ɞɨ 35-40%, 

ɫɜɢɞɟɬɟɥɶɫɬɜɭɹ ɨ ɫɪɟɞɧɟɦ ɭɪɨɜɧɟ ɚɤɬɢɜɧɨɫɬɢ 
ɫɢɦɩɚɬɢɱɟɫɤɨɝɨ ɨɬɞɟɥɚ ȼɇɋ. ɉɨ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦ 
ɜɟɥɢɱɢɧɚɦ %LF ɩɪɨɰɟɧɬ ɥɢɰ ɫ ɛɨɥɟɟ ɜɵɫɨɤɢɦ 
ɭɪɨɜɧɟɦ ɫɢɦɩɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɧɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɪɚɛɨɬɭ ɜɚɡɨɦɨɬɨɪɧɨɝɨ ɰɟɧɬɪɚ ɜ 
ɪɹɞɭ ɨɬ I ɝɪɭɩɩɵ ɞɨ IV ɫɨɫɬɚɜɥɹɟɬ 15,0%, 16,6%, 
15,7%, 25,0% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɋɨɝɥɚɫɧɨ ɟɦɭ, 
ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɫɢɦɩɚɬɢɱɟɫɤɨɣ 
ɦɨɞɭɥɹɰɢɢ ɋɊ ɧɚɛɥɸɞɚɟɬɫɹ ɭ ɫɬɭɞɟɧɬɨɜ ɥɚɬɢɧɨ-

ɚɦɟɪɢɤɚɧɫɤɨɝɨ ɝɪɭɩɩɵ. 
ɋɩɟɤɬɪɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ VLF% ɜ ɧɨɪɦɟ 

ɫɨɫɬɚɜɥɹɟɬ 15-30% ɨɬ ɫɭɦɦɚɪɧɨɣ ɦɨɳɧɨɫɬɢ 
ɫɩɟɤɬɪɚ. Ⱥɧɚɥɢɡ ɟё ɫɪɟɞɧɢɯ ɡɧɚɱɟɧɢɣ 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ, ɱɬɨ ɬɨɥɶɤɨ ɭ ɫɬɭɞɟɧɬɨɜ II ɝɪɭɩɩɵ 
ɦɨɳɧɨɫɬɶ ɷɬɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɫɩɟɤɬɪɚ ɫɧɢɠɟɧɚ 
ɩɪɨɬɢɜ ɧɢɠɧɟɣ ɝɪɚɧɢɰɵ ɧɨɪɦɵ ɧɚ 5,0%, ɚ ɭ 
ɨɫɬɚɥɶɧɵɯ ɝɪɭɩɩ – ɩɨɜɵɲɟɧɚ ɢ ɭ ɫɬɭɞɟɧɬɨɜ III, IV ɢ 

I ɝɪɭɩɩ ɷɬɨ ɩɨɜɵɲɟɧɢɟ ɫɨɫɬɚɜɢɥɨ 18,0%, 21,0% ɢ 
33,0% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ (ɬɚɛɥ. 3). ɍ ɫɬɭɞɟɧɬɨɜ I 

ɝɪɭɩɩɵ ɛɨɥɟɟ ɜɵɫɨɤɨɟ (ɪ0,05) ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 
VLF% ɩɨ ɫɪɚɜɧɟɧɢɸ ɫɨ II ɝɪɭɩɩɨɣ. 

ɋɨɨɬɧɨɲɟɧɢɟ LF/HF ɨɬɪɚɠɚɟɬ ɜɚɝɭɫɧɨ-

ɫɢɦɩɚɬɢɱɟɫɤɢɣ ɛɚɥɚɧɫ. ɍ ɫɬɭɞɟɧɬɨɜ ɜɫɟɯ ɝɪɭɩɩ 
ɫɪɟɞɧɢɟ ɜɟɥɢɱɢɧɵ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɜɚɡɨɫɢɦɩɚɬɢɱɟɫɤɨɝɨ ɛɚɥɚɧɫɚ LF/HF 
ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɭɪɚɜɧɨɜɟɲɟɧɧɨɫɬɢ ɬɨɧɭɫɚ ɨɬɞɟɥɨɜ 
ȼɇɋ, ɬɚɤ ɤɚɤ ɜ ɧɨɪɦɟ ɟɝɨ ɡɧɚɱɟɧɢɟ ɢɡɦɟɧɹɟɬɫɹ ɜ 
ɩɪɟɞɟɥɚɯ 0,8-2,2, ɫɨɫɬɚɜɥɹɹ ɜ ɫɪɟɞɧɟɦ 0,7 ± 1,5. ɍ 
ɫɬɭɞɟɧɬɨɜ I ɢ IV ɝɪɭɩɩ ɩɨɤɚɡɚɬɟɥɶ ɛɵɥ 
ɞɨɫɬɨɜɟɪɧɨ ɜɵɲɟ (ɪ0,05) ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɟɝɨ 
ɡɧɚɱɢɦɨɫɬɶɸ ɭ III ɝɪɭɩɩɵ (ɬɚɛɥ. 3). 

ɉɨ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦ ɡɧɚɱɟɧɢɹɦ 
ɤɨɷɮɮɢɰɢɟɧɬɚ LF/HF ɨɩɪɟɞɟɥɟɧɚ ɫɬɪɭɤɬɭɪɚ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɬɭɞɟɧɬɨɜ ɩɨ ɟɝɨ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ 
ɜɵɪɚɠɟɧɧɨɫɬɢ. Ɉɧɚ ɧɚɝɥɹɞɧɨ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɝɪɚɮɢɱɟɫɤɢ ɧɚ ɪɢɫɭɧɤɟ 3. 
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Ɋɢɫɭɧɨɤ 3. ɋɬɪɭɤɬɭɪɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɬɭɞɟɧɬɨɜ ɩɨ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦ ɡɧɚɱɟɧɢɹɦ ɤɨɷɮɮɢɰɢɟɧɬɚ LF/HF, ɨɬɪɚɠɚɸɳɢɦ 
ɭɪɚɜɧɨɜɟɲɟɧɧɨɫɬɶ ɨɬɞɟɥɨɜ ȼɇɋ: 1 – ɜɚɝɨɬɨɧɢɹ, 2 – ɧɨɪɦɨɬɨɧɢɹ, 3 – ɫɢɦɩɚɬɨɬɨɧɢɹ; I, II, III, IV – ɝɪɭɩɩɵ ɫɬɭɞɟɧɬɨɜ 

Figure 3. Structure of the distribution of the students by individual values of the LF/HF coefficient which indicates the balance of the 

departments of vegetative nervous system: 1 – vagotonia; 2 – normotonia; 3 – sympatotonia; I, II, III, IV – the groups of students 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɭɫɥɨɜɢɹɯ ɨɫɬɪɨɝɨ ɢ 
ɯɪɨɧɢɱɟɫɤɨɝɨ ɷɦɨɰɢɨɧɚɥɶɧɨɝɨ ɫɬɪɟɫɫɚ ɦɨɳɧɨɫɬɶ 
ɢ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɜɤɥɚɞ VLF% ɭɜɟɥɢɱɢɜɚɟɬɫɹ. 
ɂɡɜɟɫɬɧɨ, ɱɬɨ ɚɦɩɥɢɬɭɞɚ VLF-ɤɨɥɟɛɚɧɢɣ ɬɟɫɧɨ 
ɫɜɹɡɚɧɚ ɫ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ ɫɬɚɬɭɫɨɦ ɤɨɪɵ 
ɝɨɥɨɜɧɨɝɨ ɦɨɡɝɚ ɢ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɫ 

ɩɫɢɯɨɷɦɨɰɢɨɧɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ. ɋɞɜɢɝɢ 
ɜɟɝɟɬɚɬɢɜɧɨɝɨ ɛɚɥɚɧɫɚ ɜ ɫɬɨɪɨɧɭ ɚɤɬɢɜɚɰɢɢ 
ɫɢɦɩɚɬɢɱɟɫɤɨɝɨ ɨɬɞɟɥɚ ȼɇɋ ɨɬɪɚɠɚɸɬ 
ɩɪɨɹɜɥɟɧɢɟ ɧɟɫɩɟɰɢɮɢɱɟɫɤɨɝɨ ɤɨɦɩɨɧɟɧɬɚ 
ɚɞɚɩɬɚɰɢɨɧɧɨɣ ɪɟɚɤɰɢɢ ɜ ɨɬɜɟɬ ɧɚ ɪɚɡɥɢɱɧɵɟ 
ɜɨɡɞɟɣɫɬɜɢɹ ɫɬɪɟɫɫ-ɮɚɤɬɨɪɨɜ Д1, 5Ж. 

Ɂɚɤɥɸɱɟɧɢɟ 
ɉɪɨɹɜɥɟɧɢɟ ɞɟɡɚɞɚɩɬɚɰɢɢ ɢ ɞɚɠɟ 

ɝɢɩɟɪɚɞɚɩɬɚɰɢɢ, ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɡɜɢɬɢɹ 
ɧɚɞɠɟɥɭɞɨɱɤɨɜɨɣ ɚɪɢɬɦɢɢ ɭɤɚɡɵɜɚɸɬ ɧɚ ɜɵɫɨɤɢɣ 
ɭɪɨɜɟɧɶ ɚɤɬɢɜɧɨɫɬɢ ɰɟɧɬɪɚɥɶɧɵɯ ɢ ɚɜɬɨɧɨɦɧɵɯ 
ɰɟɧɬɪɨɜ ɧɟɣɪɨɝɭɦɨɪɚɥɶɧɨɣ ɪɟɝɭɥɹɰɢɢ ȼɋɊ ɫ 
ɩɪɟɨɛɥɚɞɚɧɢɟɦ ɜɚɝɭɫɧɨɝɨ ɤɨɧɬɪɨɥɹ ɜ ɚɜɬɨɧɨɦɧɨɦ 
ɤɨɧɬɭɪɟ ɪɟɝɭɥɹɰɢɢ ɋɊ ɩɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɦ 
ɞɨɦɢɧɢɪɨɜɚɧɢɢ ɫɢɦɩɚɬɢɱɟɫɤɢɯ ɜɥɢɹɧɢɣ ɧɚ 
ɜɚɡɨɦɨɬɨɪɧɵɣ ɰɟɧɬɪ. ȼɵɹɜɥɟɧɧɵɣ ɜɟɝɟɬɚɬɢɜɧɵɣ 
ɛɚɥɚɧɫ ɚɤɬɢɜɧɨɫɬɢ ɨɛɨɢɯ ɨɬɞɟɥɨɜ ȼɇɋ ɩɪɢ ɢɯ 
ɜɵɫɨɤɨɦ ɧɚɩɪɹɠɟɧɢɢ ɨɬɦɟɱɚɟɬ ɜɵɪɚɠɟɧɧɨɟ 
ɜɥɢɹɧɢɟ ɧɚ ɚɜɬɨɧɨɦɧɵɟ ɭɪɨɜɧɢ ɪɟɝɭɥɹɰɢɢ 
ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ ɢ ɦɨɞɭɥɢɪɨɜɚɧɢɹ ɋɊ ɧɟ ɬɨɥɶɤɨ 
ɜɵɫɲɢɯ ɜɟɝɟɬɚɬɢɜɧɵɯ ɰɟɧɬɪɨɜ, ɧɨ ɢ 
ɧɚɞɫɟɝɦɟɧɬɚɪɧɵɯ ɰɟɧɬɪɨɜ ɪɟɝɭɥɹɰɢɢ – 

ɝɢɩɨɬɚɥɚɦɨ-ɝɢɩɨɮɢɡɚɪɧɨɣ ɫɢɫɬɟɦɵ ɢ ɤɨɪɵ. 
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