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ɸʥʥʦʪʘʮʠʷ. ʆʜʥʠʤ ʠʟ ʧʨʦʩʪʳʭ ʤʝʪʦʜʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʦʨʪʦʩʪʘʪʠʯʝʩʢʘʷ ʧʨʦʙʘ, ʧʨʦʚʝʜʝʥʠʝ ʢʦʪʦʨʦʡ ʥʝ ʪʨʝʙʫʝʪ ʦʩʦʙʳʭ ʫʩʣʦʚʠʡ, 

ʟʘʥʠʤʘʝʪ ʤʘʣʦ ʚʨʝʤʝʥʠ, ʘ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ 

ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʙʳ. ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʩʩʣʝʜʦʚʘʪʴ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʫ 

ʤʦʣʦʜʳʭ ʣʠʮ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʨʪʦʩʪʘʪʠʯʝʩʢʦʡ ʧʨʦʙʳ ʩ ʫʯʝʪʦʤ ʛʝʥʜʝʨʥʳʭ ʨʘʟʣʠʯʠʡ. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝ-

ʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉ ʧʦʤʦʱʴʶ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çɺʘʨʠʢʘʨʜ 2.51è ʧʨʦʚʝʜʝʥʦ ʦʨʪʦ-

ʩʪʘʪʠʯʝʩʢʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ 19 ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʉʆɻʋ. ɿʘʧʠʩʴ ʚʝʣʠ 5 ʤʠʥʫʪʥʳʤʠ ʠʥʪʝʨʚʘʣʘʤʠ 

ʚ ʧʦʣʦʞʝʥʠʷʭ çʣʝʞʘè ʠ çʩʪʦʷè. ɸʥʘʣʠʟʠʨʦʚʘʣʠ ʢʘʢ ʚʨʝʤʝʥʥʳʝ, ʪʘʢ ʠ ʯʘʩʪʦʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʚʘʨʠʘʙʝʣʴʥʦ-

ʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʨʘʤʝʪʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʤʝʜʠʘʥʳ ʠ ʢʚʘʨʪʠʣʝʡ (Mʝ (Q1, 

Q3)). ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʈʝʛʫʣʷʪʦʨʥʳʝ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ ʤʦʣʦʜʳʭ ʣʠʮ ʚ ʢʣʠʥʦʩʪʘʟʝ ʥʘʭʦ-

ʜʷʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʥʘʧʨʷʞʝʥʠʷ, ʚ ʦʨʪʦʩʪʘʟʝ ï ʚ ʩʦʩʪʦʷʥʠʠ ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ. ʆʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʩʦʦʪ-

ʥʦʰʝʥʠʷ ʫʨʦʚʥʝʡ ʘʢʪʠʚʥʦʩʪʠ ʮʝʥʪʨʘʣʴʥʦʛʦ ʠ ʘʚʪʦʥʦʤʥʦʛʦ ʢʦʥʪʫʨʦʚ ʨʝʛʫʣʷʮʠʠ. ʌʠʢʩʠʨʫʝʪʩʷ ʩʫʱʝʩʪʚʝʥ-

ʥʦʝ ʚʦʟʨʘʩʪʘʥʠʝ ʠʥʜʝʢʩʘ ʮʝʥʪʨʘʣʠʟʘʮʠʠ ʩ 1,06 (0,80; 3,48) ʜʦ 4,16 (1,24; 9,51), ʘ ʪʘʢʞʝ ʩʪʨʝʩʩ-ʠʥʜʝʢʩʘ ʩ 

128,8 (72,8; 256,1) ʜʦ 288,9 (151,8; 558,3). ɸʢʪʠʚʥʦʩʪʴ ʨʝʛʫʣʷʪʦʨʥʳʭ ʩʠʩʪʝʤ ʧʦʚʳʰʘʝʪʩʷ ʩ 4 ʙʘʣʣʦʚ ʚ 

ʢʣʠʥʦʩʪʘʟʝ ʜʦ 7 ʙʘʣʣʦʚ ʚ ʦʨʪʦʩʪʘʟʝ.  ɿʘʢʣʶʯʝʥʠʝ. ʈʝʛʫʣʷʪʦʨʥʳʝ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ ʤʦʣʦʜʳʭ ʣʠʮ ʥʘʭʦ-

ʜʷʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʥʘʧʨʷʞʝʥʠʷ. ɼʠʥʘʤʠʢʘ ʧʘʨʘʤʝʪʨʦʚ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʦʨʪʦʩʪʘʪʠʯʝʩʢʦʡ ʧʨʦʙʳ ʩʤʝʱʘʝʪʩʷ ʚ ʩʪʦʨʦʥʫ ʧʨʝʦʙʣʘʜʘʥʠʷ ʩʠʤʧʘʪʠʯʝʩʢʠʭ ʚʣʠʷʥʠʡ ʚʘʟʦʤʦʪʦʨʥʦʛʦ ʮʝʥ-

ʪʨʘ, ʘ ʪʘʢʞʝ ʫʩʠʣʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʮʝʥʪʨʘʣʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʨʠʪʤʦʤ ʩʝʨʜʮʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ, ʦʨʪʦʩʪʘʪʠʯʝʩʢʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ, ʦʨʪʦʩʪʘʟ, 

ʢʣʠʥʦʩʪʘʟ. 
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Abstract. One of the simple methods of testing the functional state of the cardiovascular system is the or-

thostatic test whose performance does not require special conditions, takes little time, and the informativeness 

increases significantly with the study of heart rate variability during the test. Purpose of the work is to investi-

gate heart rate variability in young people during the orthostatic test, taking gender differences into account. Ma-

terials and methods of research. Orthostatic testing of 19 students and tutors of North Ossetian State University 

was carried out using the ñVaricard 2.51ò hardware and software complex. The recordings were made with 5-

minute intervals in the ñlyingò and ñstandingò positions. Both time and frequency parameters of heart rate varia-

bility were analysed. Parameter characteristics are presented in the form of median and quartiles (Me (Q1, Q3)). 

Results and their discussion. Body regulatory systems of young people in clinostasis are in a state of tension, 

while in orthostasis they are in a state of overstrain. An increase in the ratio of activity levels of central and au-

tonomous regulation circuits was observed. A significant increase in the centralisation index from 1.06 (0.80; 

3.48) to 4.16 (1.24; 9.51), as well as in the stress index from 128.8 (72.8; 256.1) to 288.9 (151.8; 558.3) is rec-

orded. The activity of regulatory systems increases from 4 points in clinostasis to 7 points in orthostasis.  Con-

clusion. Body regulatory systems of young individuals are in a state of tension. Dynamics of heart rate variabil-

ity parameters during orthostatic test shifts towards predominance of sympathetic influences of the vasomotor 

centre, as well as strengthening of the centralization processes of heart rhythm control. 

Key words: heart rate variability, orthostatic testing, orthostasis, clinostasis. 
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ɺʦʟʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʦʚʳʭ ʬʘʢʪʦʨʦʚ ʚʳʟʳʚʘʝʪ ʦʪʚʝʪʥʫʶ ʨʝʘʢʮʠʶ ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ (ɺʅʉ), ʟʘʧʫʩʢʘʶʱʝʡ ʢʘʩʢʘʜ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʠʣʝ ʠ ʥʘʧʨʘʚʣʝʥʥʦ-

ʩʪʠ ʵʪʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʪʦʛʜʘ ʢʘʢ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʘʷ ʩʠʩʪʝʤʘ ʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʝʨʜʮʝ ʚʳʩʪʫʧʘʶʪ 

ʠʥʜʠʢʘʪʦʨʦʤ ʦʪʚʝʪʥʳʭ ʨʝʘʢʮʠʡ ʦʨʛʘʥʠʟʤʘ. ɸʥʘʣʠʟ ʨʝʛʫʣʷʮʠʠ ʨʠʪʤʘ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ, ʢʘʢ ʨʝʟʫʣʴ-

ʪʘʪʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʟʚʝʥʴʝʚ ɺʅʉ ʠ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʡ ʨʝʛʫʣʷʮʠʠ ʚ ʦʪʚʝʪ ʥʘ ʩʪʨʝʩʩʦʚʳʝ ʚʦʟʜʝʡ-

ʩʪʚʠʷ, ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʚʘʪʴ ʘʜʝʢʚʘʪʥʦʩʪʴ ʤʝʭʘʥʠʟʤʦʚ ʧʦʜʜʝʨʞʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘ-

ʥʠʟʤʘ ʚ ʛʦʤʝʦʩʪʘʟʝ [8, 10]. ʆʜʥʠʤ ʠʟ ʧʨʦʩʪʳʭ ʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ (ʉʉʉ) ʷʚʣʝ̫ʪʩʷ ʦʨʪʦʩʪʘʪʠʯʝʩʢʘʷ ʧʨʦʙʘ (ʆʇ), ʧʨʦʚʝʜʝʥʠʝ 

ʢʦʪʦʨʦʡ ʥʝ ʪʨʝʙʫʝʪ ʦʩʦʙʳʭ ʫʩʣʦʚʠʡ ʠ ʟʘʥʠʤʘʝʪ ʤʘʣʦ ʚʨʝʤʝʥʠ. ʇʨʠ ʝʝ ʧʨʦʚʝʜʝʥʠʠ ʧʨʝʜʠʢʪʦʨʦʤ, ʚʦʟʜʝʡ-

ʩʪʚʫʶʱʠʤ ʥʘ ʉʉʉ ʧʨʠ ʧʝʨʝʤʝʥʝ ʧʦʣʦʞʝʥʠʷ ʪʝʣʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʩʣʫʞʠʪ ʝʩʪʝʩʪʚʝʥʥʘʷ ʩʠʣʘ ʛʨʘʚʠʪʘʮʠ, 

ʜʣʷ ʟʜʦʨʦʚʦʛʦ ʠʥʜʠʚʠʜʘ ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʦʩʦʙʦʡ ʥʘʛʨʫʟʢʠ. ʆʜʥʘʢʦ ʧʝʨʝʭʦʜ ʚ ʧʦʣʦʞʝʥʠʝ çʩʪʦʷè ʩʪʘ-

ʥʦʚʠʪʩʷ ʩʪʨʝʩʩʦʚʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʦʩʪʘʪʦʯʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʨʝʟʝʨʚʦʚ 

ʠʣʠ ʥʘʨʫʰʝʥʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʉʉʉ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʆʇ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʦʮʝʥʢʝ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʉʉʉ [3, 6]. ʇʦʚʳʩʠʪʴ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʆʇ ʚ ʦʮʝʥʢʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ, ʝʛʦ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʨʝʟʝʨʚʦʚ ʧʦʟʚʦʣʷʝʪ ʬʠʢʩʘʮʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ (ɺʉʈ) ʚ ʧʨʦʮʝʩʩʝ ʝʝ ʧʨʦʚʝʜʝʥʠʷ [4, 7]. ʇʨʦʩʪʦʪʘ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʦʨʪʦ-

ʩʪʘʪʠʯʝʩʢʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʝʩʦʤʳʤ ʘʨʛʫʤʝʥʪʦʤ ʚ ʧʦʣʴʟʫ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʢʘʢ ʚ ʘʤʙʫʣʘʪʦʨʥʳʭ, 

ʪʘʢ ʠ ʚ ʩʪʘʮʠʦʥʘʨʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʩʩʣʝʜʦʚʘʪʴ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʫ ʤʦʣʦʜʳʭ ʣʠʮ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʨ-

ʪʦʩʪʘʪʠʯʝʩʢʦʡ ʧʨʦʙʳ ʩ ʫʯʝʪʦʤ ʛʝʥʜʝʨʥʳʭ ʨʘʟʣʠʯʠʡ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʧʦʧʝʨʝʯʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ 19 ʩʪʫʜʝʥ-

ʪʦʚ ʩʪʘʨʰʠʭ ʢʫʨʩʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʉʆɻʋ, ʚ ʪʦʤ ʯʠʩʣʝ 14 ʞʝʥʱʠʥ 

(ʚʦʟʨʘʩʪ 31,2Ñ2,72 ʣʝʪ) ʠ 5 ʤʫʞʯʠʥ (ʚʦʟʨʘʩʪ 25,4Ñ2,06 ʣʝʪ).  

ʂʨʠʪʝʨʠʠ ʠʩʢʣʶʯʝʥʠʷ ʦʛʨʘʥʠʯʠʚʘʣʠ ʫʯʘʩʪʠʝ ʣʠʮʘʤ, ʠʤʝʶʱʠʤ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʫʶ ʧʘʪʦʣʦʛʠʶ.  

ʂʨʠʪʝʨʠʠ ʚʢʣʶʯʝʥʠʷ ï ʦʙʩʣʝʜʦʚʘʥʠʝ ʫʩʣʦʚʥʦ ʟʜʦʨʦʚʳʭ ʣʠʮ, ʧʦʜʧʠʩʘʚʰʠʭ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦ-

ʛʣʘʩʠʝ.  

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ɺʉʈ ʧʨʠʤʝʥʷʣʠ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ çɺʘʨʠʢʘʨʜ 2.51è. ʌʠʢʩʠʨʦ-

ʚʘʣʠ ʧʦʢʘʟʘʪʝʣʠ ɺʉʈ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 5 ʤʠʥʫʪ ʚ ʧʦʣʦʞʝʥʠʠ çʣʝʞʘè, ʟʘʪʝʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 5 ʤʠʥʫʪ ʚ ʧʦʣʦ-

ʞʝʥʠʠ çʩʪʦʷè. ʇʨʠ ʘʥʘʣʠʟʝ RR-ʠʥʪʝʨʚʘʣʦʚ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʦʙʨʘʱʘʣʠ ʥʘ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʟʘʧʠʩʠ ʘʨʠʪʤʠʡ 

ʠ ʘʨʪʝʬʘʢʪʦʚ ʠʭ ʠʩʢʣʶʯʝʥʠʷ ʚ ʩʣʫʯʘʝ ʦʙʥʘʨʫʞʝʥʠʷ. ʈʫʢʦʚʦʜʩʪʚʫʷʩʴ ʩʪʘʥʜʘʨʪʘʤʠ ɽʚʨʦʧʝʡʩʢʦʛʦ ʢʘʨʜʠʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʠ ʉʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʵʣʝʢʪʨʦʬʠʟʠʦʣʦʛʠʠ ʠʩʩʣʝʜʦʚʘʣʠ ʚʨʝʤʝʥʥʳʝ 

(Time Domain Methods) ʠ ʯʘʩʪʦʪʥʳʝ (Frequency Domain Methods) ʧʘʨʘʤʝʪʨʳ ɺʉʈ [11]. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ Statistica (ʚʝʨʩʠʠ 10.0). 

ɺʚʠʜʫ ʥʝʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ ʚʳʙʦʨʢʠ ʘʥʘʣʠʟ ʤʝʞʛʨʫʧʧʦʚʳʭ ʨʘʟʣʠʯʠʡ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʢʨʠʪʝʨʠʷ 

ʄʘʥʥʘ-ʋʠʪʥʠ, ʚʥʫʪʨʠʛʨʫʧʧʦʚʳʭ ʧʦ ʢʨʠʪʝʨʠʶ ɺʠʣʢʦʢʩʦʥʘ, ʨʘʟʣʠʯʠʷ ʩʯʠʪʘʣʠ ʜʦʩʪʦʚʝʨʥʳʤʠ ʧʨʠ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ Ò0,05. ɸʥʘʣʠʟʠʨʫʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ ɺʉʈ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʤʝʜʠʘʥʳ (Mʝ) ʠ ʢʚʘʨ-

ʪʠʣʝʡ (Q1; Q3). 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɸʥʘʣʠʟ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ɺʉʈ ʚʳʷʚʠʣ, ʯʪʦ ʨʝʛʫʣʷʪʦʨʥʳʝ ʩʠʩ-

ʪʝʤʳ ʦʨʛʘʥʠʟʤʘ ʠʩʧʳʪʫʝʤʳʭ ʚ ʢʣʠʥʦʩʪʘʟʝ ʥʘʭʦʜʷʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʥʘʧʨʷʞʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʧʦʢʘʟʘʪʝʣʴ 

ʘʢʪʠʚʥʦʩʪʠ ʨʝʛʫʣʷʪʦʨʥʳʭ ʩʠʩʪʝʤ (ʇɸʈʉ) ʠʤʝʝʪ ʚʝʣʠʯʠʥʫ 4 ʙʘʣʣʘ, ʦʩʪʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ï ʚ ʧʨʝʜʝʣʘʭ 

ʥʦʨʤʳ (ʪʘʙʣ. 1). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʦʨʪʦʩʪʘʪʠʯʝʩʢʦʡ ʧʨʦʙʳ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʯʘʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝ-

ʥʠʡ (HR) ʫ ʠʩʧʳʪʫʝʤʳʭ ʧʦʚʳʰʘʝʪʩʷ ʜʦ 94,18 (87,40; 106,62) ʫʜ./ʤʠʥ. ɺ ʦʨʪʦʩʪʘʟʝ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʧʘʨʘ-

ʤʝʪʨʳ ɺʉʈ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʩʦʩʪʦʷʥʠʝ ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ ʅʉ, ʠ ʩʥʠʞʘʶʪʩʷ ʧʘʨʘʤʝʪʨʳ, ʩʚʷʟʘʥʥʳʝ 

ʩ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʇʨʠ ʘʥʘʣʠʟʝ ʧʘʨʘʤʝʪʨʦʚ ɺʉʈ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʯʘʩʪʦʪʥʦʡ ʦʙʣʘʩʪʠ, ʚʳ-

ʷʚʣʝʥʦ ʠʟʤʝʥʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʫʨʦʚʥʝʡ ʘʢʪʠʚʥʦʩʪʠ ʮʝʥʪʨʘʣʴʥʦʛʦ ʠ ʘʚʪʦʥʦʤʥʦʛʦ ʢʦʥʪʫʨʦʚ ʨʝʛʫʣʷʮʠʠ, ʚ 

ʧʦʣʴʟʫ ʧʝʨʚʳʭ (LF/HF, VLF/HF). ʉʥʠʞʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʤʦʜʳ (ʄʦ), ʯʪʦ ʪʘʢʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʩʠʣʝ-

ʥʠʠ ʮʝʥʪʨʘʣʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʨʠʪʤʦʤ ʩʝʨʜʮʘ [1]. ɺ ʦʨʪʦʩʪʘʟʝ, ʢʘʢ LF, ʪʘʢ ʠ HF ʥʝ ʠʤʝʶʪ ʜʦʩʪʦʚʝʨʥʳʭ 

ʦʪʣʠʯʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʣʠʥʦʩʪʘʟʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚʦʟʨʘʩʪʘʝʪ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʩʧʝʢʪʨʘ ʥʠʟʢʦʯʘʩ-

ʪʦʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ (PLF) ʜʦ 59,4 (47,96; 62,20) %, (ʨ=0,0175), ʥʘʧʨʦʪʠʚ, ʦʪʥʦʩʠʪʝʣʴ-

ʥʘʷ ʤʦʱʥʦʩʪʴ ʩʧʝʢʪʨʘ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ (PHF) ʩʥʠʞʘʝʪʩʷ ʜʦ 19,36 (9,52; 

44,57)%, (ʨ=0,0401). ʅʘ ʧʦʚʳʰʝʥʠʝ ʩʪʝʧʝʥʠ ʮʝʥʪʨʘʣʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʨʠʪʤʦʤ ʩʝʨʜʮʘ ʫʢʘʟʳʚʘʝʪ ʫʚʝʣʠ-

ʯʝʥʠʝ ʠʥʜʝʢʩʘ ʮʝʥʪʨʘʣʠʟʘʮʠʠ (IC) ʩ 1,06 (0,80; 3,48) ʜʦ 4,16 (1,24; 9,51), (ʨ=0,0000), ʘ ʪʘʢʞʝ ʩʪʨʝʩʩ-

ʠʥʜʝʢʩʘ SI ʩ 128,8 (72,8; 256,1) ʜʦ 288,9 (151,8; 558,3), (ʨ=0,0401). ɼʣʠʪʝʣʴʥʦʝ ʫʩʠʣʝʥʠʝ ʮʝʥʪʨʘʣʠʟʘʮʠʠ 

ʫʧʨʘʚʣʝʥʠʷ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʧʘʪʦʣʦʛʠʠ [5]. ʇɸʈʉ ʚ ʦʨ-

ʪʦʩʪʘʟʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ 4,0 (3,0; 6,0) ʜʦ 7,0 (6,0; 8,0), (ʨ=0,0000), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʝʨʝʥʘʧʨʷʞʝʥʠʠ 

ʨʝʛʫʣʷʪʦʨʥʳʭ ʩʠʩʪʝʤ [2]. ʇʨʠ ʪʦʤ, ʯʪʦ ʧʘʨʘʤʝʪʨʳ ʚʨʝʤʝʥʥʦʡ (pNN50) ʠ ʯʘʩʪʦʪʥʦʡ (PHF) ʦʙʣʘʩʪʝʡ, ʭʘ-

ʨʘʢʪʝʨʠʟʫʶʱʠʝ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʠʝ ʚʣʠʷʥʠʷ ɺʅʉ ʩʥʠʞʘʶʪʩʷ ʚ ʦʨʪʦʩʪʘʟʝ, ʩʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʩʧʝʢʪʨʘ 

(TP) ʦʩʪʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʪʦʤ ʞʝ ʫʨʦʚʥʝ 1067,97 (452,98; 3681,50) ʧʨʦʪʠʚ 1082,26 (722,68; 2762,42) 

(ʨ=0,8405). ɼʘʣʴʥʝʡʰʠʡ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʧʘʨʘʤʝʪʨʦʚ ɺʉʈ ʧʦʢʘʟʘʣ, ʯʪʦ ʠʩʧʳʪʫʝʤʘʷ ʇ.ɸ. (31 ʛ.) 




