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ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʛʠʧʦʚʝʥʪʠʣʷʮʠʦʥʥʦʡ ʪʨʝʥʠʨʦʚʢʠ ʥʘ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʦʡ ʥʘʛʨʫʟʢʠ ʠ ʝʝ ʚʝʛʝʪʘʪʠʚʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ. ɺ ʦʙʩʣʝʜʦʚʘʥʠʷʭ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 13 ʩʧʦʨʪʩʤʝʥʦʚ, ʚ ʚʦʟʨʘʩʪʝ 18-19 ʣʝʪ, ʨʝʛʫʣʷʨʥʦ ʟʘʥʠʤʘʶʱʠʝʩʷ 

ʩʧʦʨʪʦʤ. ʂʘʞʜʳʡ ʠʩʧʳʪʫʝʤʳʡ ʧʨʠʥʷʣ ʫʯʘʩʪʠʝ ʚ 2-ʭ ʠʜʝʥʪʠʯʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʷʭ, ʛʜʝ ʦʥ ʚʳʧʦʣʥʷʣ ʩʢʦʨʦ-

ʩʪʥʦ-ʩʠʣʦʚʫʶ ʬʠʟʠʯʝʩʢʫʶ ʨʘʙʦʪʫ ʥʘ ʬʦʥʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʠʟʚʦʣʴʥʦʡ ʟʘʜʝʨʞʢʠ ʜʳʭʘʥʠʷ. ʄʝʞʜʫ ʧʝʨ-

ʚʳʤ ʠ ʚʪʦʨʳʤ ʦʙʩʣʝʜʦʚʘʥʠʝʤ ʚ ʪʝʯʝʥʠʝ 14 ʜʥʝʡ ʧʨʦʚʦʜʠʣʘʩʴ ʛʠʧʦʚʝʥʪʠʣʷʮʠʦʥʥʘʷ ʪʨʝʥʠʨʦʚʢʘ, ʚ ʦʩʥʦʚʝ 

ʢʦʪʦʨʦʡ ʣʝʞʘʣʠ ʜʳʭʘʪʝʣʴʥʳʝ ʪʨʝʥʠʥʛʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʠʩʧʳʪʫʝʤʦʛʦ ʫʨʝʞʝʥʥʦʛʦ ʜʳ-

ʭʘʥʠʷ. ɼʣʷ ʥʘʛʨʫʟʦʯʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʩʠʣʦʚʦʡ ʪʨʝʥʘʞʝʨ-Sport 

Elite SE-3000-45. ʅʘ ʬʦʥʦʚʳʭ ʵʪʘʧʘʭ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʨʝʛʠʩʪʨʘʮʠʷ ʕʂɻ ʚ 1-ʦʤ ʩʪʘʥʜʘʨʪʥʦʤ ʦʪʚʝʜʝʥʠʠ ʠ 

ʦʪʚʝʜʝʥʠʠ V5, ʘ ʪʘʢʞʝ ʨʝʛʠʩʪʨʘʮʠʷ ʧʥʝʚʤʦʛʨʘʤʤʳ. ʅʘ ʥʘʛʨʫʟʦʯʥʳʭ ʵʪʘʧʘʭ, ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʠʣʠʩʴ ʨʝʛʠ-

ʩʪʨʘʮʠʷ ʕʂɻ ʠ ʧʥʝʚʤʦʛʨʘʤʤʳ ʥʘ ʬʦʥʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʠʟʚʦʣʴʥʦʡ ʟʘʜʝʨʞʢʠ ʜʳʭʘʥʠʷ, ʛʜʝ ʨʝʛʠʩʪʨʠʨʦ-

ʚʘʣʠ ʯʠʩʣʦ ʜʚʠʛʘʪʝʣʴʥʳʭ ʘʢʪʦʚ ʠ ʚʨʝʤʝʥʥʫʶ ʜʣʠʪʝʣʴʥʦʩʪʴ ʬʠʟʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʜʦ ʦʪʢʘʟʘ. ʀʩʧʳʪʫʝʤʳʤ 

ʜʘʚʘʣʘʩʴ ʠʥʩʪʨʫʢʮʠʷ ʚʳʧʦʣʥʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʜʚʠʛʘʪʝʣʴʥʳʭ ʘʢʪʦʚ ʥʘ ʬʦʥʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʠʟ-

ʚʦʣʴʥʦʡ ʟʘʜʝʨʞʢʠ ʜʳʭʘʥʠʷ. ʇʦ ʜʣʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪʳ ʜʦ ʦʪʢʘʟʘ, ʢʦʪʦʨʳʡ ʩʦʚʧʘʜʘʣ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦ-

ʠʟʚʦʣʴʥʦʡ ʟʘʜʝʨʞʢʦʡ ʜʳʭʘʥʠʷ, ʩʫʜʠʣʠ ʦ ʬʠʟʠʯʝʩʢʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʧʦʨʪʩʤʝʥʘ. ɺ ʥʘʯʘʣʝ ʠ ʢʦʥʮʝ 

ʢʘʞʜʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠʟʤʝʨʷʣʠ: ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ, ʟʘʜʝʨʞʢʫ ʜʳʭʘʥʠʷ ʥʘ ʚʜʦʭʝ, ʫʨʦʚʝʥʴ ʩʘʪʫʨʘʮʠʠ 

ʘʨʪʝʨʠʘʣʴʥʦʡ ʢʨʦʚʠ ʢʠʩʣʦʨʦʜʦʤ ʠ ʫʨʦʚʝʥʴ ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʩʘʤʦʯʫʚʩʪʚʠʷ. ʈʘʩʯʝʪʥʳʤ ʧʫʪʝʤ ʦʮʝʥʠʚʘʣʠ 

ʧʦʢʘʟʘʪʝʣʠ ʮʝʥʪʨʘʣʴʥʦʡ ʛʝʤʦʜʠʥʘʤʠʢʠ: ʫʜʘʨʥʳʡ ʦʙʲʝʤ ʢʨʦʚʠ, ʤʠʥʫʪʥʳʡ ʦʙʲʝʤ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʦʙʱʝʝ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʦʩʫʜʦʚ. ʅʘ ʦʩʥʦʚʝ ʕʂɻ ʠ ʧʥʝʚʤʦʛʨʘʤʤʳ ʦʮʝʥʠʚʘʣʠ ʯʘʩʪʦʪʫ ʩʝʨʜʝʯʥʳʭ 

ʩʦʢʨʘʱʝʥʠʡ ʠ ʯʘʩʪʦʪʫ ʜʳʭʘʥʠʷ, ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ çʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʮʝʥʘè ʚʳʧʦʣʥʝʥʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʨʘ-

ʙʦʪʳ. ʇʨʦʚʦʜʠʣʩʷ ʩʧʝʢʪʨʘʣʴʥʳʡ ʘʥʘʣʠʟ ʕʂɻ. ʅʘ ʥʘʛʨʫʟʦʯʥʳʭ ʵʪʘʧʘʭ ʧʨʦʠʟʚʦʜʠʣʠ ʨʝʛʠʩʪʨʘʮʠʶ ʕʄɻ, 

ʛʜʝ ʬʠʢʩʠʨʦʚʘʣʘʩʴ ʵʣʝʢʪʨʦʤʠʦʛʨʘʬʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩ ʧʝʨʝʜʥʝʡ ʯʘʩʪʠ ʧʨʘʚʦʡ ʜʝʣʴʪʦʚʠʜʥʦʡ ʤʳʰʮʳ ʠ 

ʦʮʝʥʠʚʘʣʘʩʴ ʩʨʝʜʥʷʷ ʘʤʧʣʠʪʫʜʘ ʩʫʤʤʘʨʥʦʡ ʕʄɻ. ʊʦʪ ʬʘʢʪ, ʯʪʦ ʩʨʝʜʥʷʷ ʘʤʧʣʠʪʫʜʘ ʕʄɻ ʦʪʨʘʞʘʝʪ ʚʝʣʠ-

ʯʠʥʫ ʤʳʰʝʯʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʨʘʟʚʠʚʘʝʤʦʛʦ ʚ ʘʢʪʠʚʥʳʭ ʬʘʟʘʭ ʜʚʠʞʝʥʠʷ, ʜʝʣʘʝʪ ʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʤ ʧʦ-

ʢʘʟʘʪʝʣʝʤ. ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʛʠʧʦʚʝʥʪʠʣʷʮʠʦʥʥʘʷ 

ʪʨʝʥʠʨʦʚʢʘ ʦʢʘʟʳʚʘʝʪ ʚʳʨʘʞʝʥʥʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʜʚʠʛʘʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠʩʧʳʪʫʝʤʳʭ. 

ʇʨʦʮʝʜʫʨʘ ʛʠʧʦʚʝʥʪʠʣʷʮʠʦʥʥʦʡ ʪʨʝʥʠʨʦʚʢʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʤʝʱʝʥʠʶ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʙʘʣʘʥʩʘ ʚ ʩʪʦʨʦʥʫ 

ʦʩʣʘʙʣʝʥʠʷ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ ʩʠʤʧʘʪʠʯʝʩʢʠʭ ʚʣʠʷʥʠʡ, ʦʜʥʘʢʦ, ʩʣʝʜʫʶʱʘʷ ʟʘ ʥʝʡ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʘʷ ʥʘ-

ʛʨʫʟʢʘ ʧʦʚʪʦʨʥʦ ʫʩʠʣʠʚʘʝʪ ʩʠʤʧʘʪʠʯʝʩʢʠʝ ʚʣʠʷʥʠʷ, ʧʦʚʳʰʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʦʩʫʜʦʜʚʠʛʘʪʝʣʥɹʦʛʦ ʮʝʥʪʨʘ 

ʧʨʦʜʦʣʛʦʚʘʪʦʛʦ ʤʦʟʛʘ, ʫʚʝʣʠʯʠʚʘʷ ʏʉʉ, ʘʢʪʠʚʠʨʫʷ ʮʝʥʪʨʘʣʴʥʫʶ ʛʝʤʦʜʠʥʘʤʠʢʫ. ʇʦʜ ʚʣʠʷʥʠʝʤ ʛʠʧʦʚʝʥ-

ʪʠʣʷʮʠʦʥʥʳʭ ʪʨʝʥʠʨʦʚʦʢ ʦʪʤʝʯʘʣʦʩʴ ʜʦʩʪʦʚʝʨʥʦʝ ʠ ʩʪʘʙʠʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʠ ʣʦʢʦʤʦʮʠʡ, ʩʦʧʨʦ-

ʚʦʞʜʘʚʰʝʝʩʷ ʪʝʥʜʝʥʮʠʝʡ ʢ ʧʦʚʳʰʝʥʠʶ ʤʳʰʝʯʥʦʡ ʩʠʣʳ ʠ ʨʦʩʪʫ çʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʳè. ɿʘʢʣʶʯʝʥʠʝ. 

ɻʠʧʦʚʝʥʪʠʣʷʮʠʦʥʥʘʷ ʪʨʝʥʠʨʦʚʢʘ ʦʢʘʟʳʚʘʝʪ ʚʳʨʘʞʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʦʡ ʥʘ-

ʛʨʫʟʢʠ ʠ ʝʝ ʚʝʛʝʪʘʪʠʚʥʦʡ ʦʙʝʩʧʝʯʝʥʠʝ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʧʦʚʝʥʪʠʣʷʮʠʦʥʥʘʷ ʪʨʝʥʠʨʦʚʢʘ, ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʘʷ ʬʠʟʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ, ʩʢʦ-

ʨʦʩʪʴ ʣʦʢʦʤʦʮʠʡ, ʤʳʰʝʯʥʘʷ ʩʠʣʘ, çʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʮʝʥʘè.  

 

 

RESULTS OF SPORT SPEED-STRENGTH    TRAINING CARRIED OUT ON THE BACKGROUND 

OF MAXIMUM RA NDOM BREATH HOLDING  
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Abstract. The purpose of the study was to study the effect of hypoventilation training on the effective-

ness of speed-strength load and its vegetative provision. Materials and research methods. The survey involved 

13 athletes; aged 18-19 years, regularly engaged in physical culture. Each subject took part in 2 identical exami-

nations, where he performed speed-strength physical work against the background of maximum voluntary breath 
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holding. Between the first and second examinations, hypoventilation training was carried out for 14 days, which 

was based on breathing training aimed at developing slower breathing in the subject. For load testing, a multi-

functional power simulator-Sport Elite SE-3000-45 was used. At the background stages, an ECG was recorded 

in the 1st standard lead and lead V5, as well as a pneumogram. At the loading stages, which were carried out 

ECG and pneumogram registration against the background of the maximum arbitrary breath holding, where the 

number of motor acts and the temporary duration of physical work to failure were recorded. The subjects were 

instructed to perform the maximum number of motor acts against the background of the maximum voluntary 

breath holding. According to the duration of work to failure, which coincided with the maximum arbitrary breath 

holding, the athlete's physical performance was judged. At the beginning and end of each examination, the fol-

lowing were measured: blood pressure, inspiratory breath holding, arterial oxygen saturation level, and the level 

of subjective well-being. Calculation was used to evaluate the indicators of central hemodynamics: stroke vol-

ume, minute volume of blood circulation, total peripheral vascular resistance. On the basis of the ECG and 

pneumograms, the heart rate and respiratory rate were evaluated, and the ñphysiological costò of the performed 

physical work was calculated. In was conducted a spectral analysis of the ECG. The level of subjective well-

being was assessed and subjective complaints were recorded. At the loading stages, EMG was recorded, where 

electromyographic activity was recorded from the anterior part of the right deltoid muscle and the average ampli-

tude of the total EMG was estimated. Background conditions and periods of rest were excluded from the EMG 

analysis. The fact that the average EMG amplitude reflects the amount of muscle tension developed in the active 

phases of movement makes it an informative indicator. Results and its discussion. Analysis of the data obtained 

showed that hypoventilation training has a beneficial effect on the motor activity of the subject. The procedure of 

hypoventilation training contributes to a shift in the autonomic balance towards a weakening of the initial level 

of sympathetic influences, however, the subsequent speed-strength load reinforces sympathetic influences, in-

creasing the activity of the vasomotor center of the medulla oblongata, increasing heart rate, activating central 

hemodynamics. A significant and stable increasing the speed motor acts was noted under the influence of 

hypoventilation training, accompanied by a tendency to increase muscle strength and an increase in the "physio-

logical cost". Conclusion. Hypoventilation training has a pronounced effect on the indicators of speed-strength 

load and its vegetative support. 

Key words: hypoventilation training, speed-strength physical load, locomotion speed, muscle strength, 

ñphysiological costò. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʝ ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʳʤ ʚʠʜʘʤ ʩʧʦʨʪʘ. ʆʩʦʙʳʡ 

ʠʥʪʝʨʝʩ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʦʩʚʷʱʝʥ ʠʟʫʯʝʥʠʶ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʙʳʩʪʨʦʪʦʡ ʠ ʩʠʣʦʡ ʤʳʰʝʯʥʦʛʦ ʩʦʢʨʘ-

ʱʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʵʪʠ ʜʚʘ ʬʠʟʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚʘ ʩʚʷʟʘʥʳ ʩ ʜʦʩʪʠʞʝʥʠʝʤ ʩʧʦʨʪʠʚʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʠ ʚ ʢʦ-

ʥʝʯʥʦʤ ʠʪʦʛʝ ʦʧʨʝʜʝʣʷʶʪ ʝʛʦ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦ ʥʘʯʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝʣʝʢʘʨʩʪʚʝʥʥʳʝ ʤʝʪʦ-

ʜʳ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʦʩʪʦʷʥʠʝ ʩʧʦʨʪʩʤʝʥʘ ʚ ʮʠʢʣʠʯʝʩʢʠʭ ʚʠʜʘʭ ʩʧʦʨʪʘ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʦʢʘʟʘʥʦ, ʯʪʦ ʛʠ-

ʧʦʚʝʥʪʠʣʷʮʠʦʥʥʦʝ ʜʳʭʘʥʠʝ ʙʣʘʛʦʪʚʦʨʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʩʧʦʨʪʩʤʝʥʘ ʠ ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʝʛʦ ʬʠʟʠʯʝʩʢʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ [5, 8-11], ʠʟʫʯʝʥʘ ʩʚʷʟʴ ʜʳʭʘʥʠʷ ʩ ʤʳʰʝʯʥʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ ʚ ʩʧʦʨʪʝ [1, 7]. ʆʜʥʘʢʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʮʠʢʣʠʯʝʩʢʠʭ ʚʠʜʦʚ ʩʧʦʨʪʘ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʘʷ 

ʥʘʛʨʫʟʢʘ ʩʧʦʨʪʩʤʝʥʘ ʠʟʫʯʝʥʘ ʥʝʜʦʩʪʘʪʦʯʥʦ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʛʠʧʦʚʝʥʪʠʣʷʮʠʦʥʥʦʡ ʪʨʝʥʠʨʦʚʢʠ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʢʦʨʦ-

ʩʪʥʦ-ʩʠʣʦʚʦʡ ʥʘʛʨʫʟʢʠ ʠ ʝʝ ʚʝʛʝʪʘʪʠʚʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʦʙʩʣʝʜʦʚʘʥʠʷʭ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 13 ʩʧʦʨʪʩʤʝʥʦʚ (ʧʨʘʢʪʠ-

ʯʝʩʢʠ ʟʜʦʨʦʚʳʝ ʤʫʞʯʠʥʳ ʚ ʚʦʟʨʘʩʪʝ 18-19 ʣʝʪ), ʨʝʛʫʣʷʨʥʦ ʟʘʥʠʤʘʶʱʠʝʩʷ ʩʧʦʨʪʦʤ. ɺʩʝ ʠʩʧʳʪʫʝʤʳʝ ʙʳ-

ʣʠ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦ ʧʨʦʠʥʬʦʨʤʠʨʦʚʘʥʳ ʦ ʭʘʨʘʢʪʝʨʝ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʜʘʣʠ ʧʠʩʴʤʝʥʥʦʝ 

ʩʦʛʣʘʩʠʝ ʥʘ ʫʯʘʩʪʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʇʨʦʛʨʘʤʤʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʘ ʦʜʦʙʨʝʥʘ ʂʦʤʠʩʩʠʝʡ ʧʦ ʙʠʦʤʝʜʠ-

ʮʠʥʩʢʦʡ ʵʪʠʢʝ ʅʀʀ ʥʦʨʤʘʣʴʥʦʡ ʬʠʟʠʦʣʦʛʠʠ ʠʤ. ʇ.ʂ. ɸʥʦʭʠʥʘ. ʂʘʞʜʳʡ ʠʩʧʳʪʫʝʤʳʡ ʧʨʠʥʷʣ ʫʯʘʩʪʠʝ ʚ 

2-ʭ ʠʜʝʥʪʠʯʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʷʭ, ʛʜʝ ʦʥ ʚʳʧʦʣʥʷʣ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʫʶ ʬʠʟʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʬʦʥʝ ʤʘʢ-

ʩʠʤʘʣʴʥʦʡ ʧʨʦʠʟʚʦʣʴʥʦʡ ʟʘʜʝʨʞʢʠ ʜʳʭʘʥʠʷ. ʄʝʞʜʫ ʧʝʨʚʳʤ ʠ ʚʪʦʨʳʤ ʦʙʩʣʝʜʦʚʘʥʠʝʤ ʚ ʪʝʯʝʥʠʝ 14 ʜʥʝʡ 

ʧʨʦʚʦʜʠʣʘʩʴ ʛʠʧʦʚʝʥʪʠʣʷʮʠʦʥʥʘʷ ʪʨʝʥʠʨʦʚʢʘ (ɻɺʊ). ɺ ʦʩʥʦʚʝ ɻɺʊ ʣʝʞʘʣʠ ʜʳʭʘʪʝʣʴʥʳʝ ʪʨʝʥʠʥʛʠ, ʥʘ-

ʧʨʘʚʣʝʥʥʳʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʠʩʧʳʪʫʝʤʦʛʦ ʫʨʝʞʝʥʥʦʛʦ ʜʳʭʘʥʠʷ. ʆʙʫʯʝʥʠʝ ʧʨʦʠʩʭʦʜʠʣʦ ʥʘ ʦʩʥʦʚʝ 

ʩʣʦʚʝʩʥʦʡ ʠʥʩʪʨʫʢʮʠʠ, 3 ʨʘʟʘ ʚ ʥʝʜʝʣʶ ʧʦ 1,5-2 ʯʘʩʘ ʚ ʪʝʯʝʥʠʝ 4-ʭ ʥʝʜʝʣʴ ʧʦ ʩʭʝʤʝ: ʚʜʦʭ -1,2 ʩ, ʚʳʜʦʭ ï 

1,5 ʩ, ʧʘʫʟʘ ʧʦʩʣʝ ʚʳʜʦʭʘ ï (7-10 ʩ) [5]. 

ɼʣʷ ʥʘʛʨʫʟʦʯʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʩʠʣʦʚʦʡ ʪʨʝʥʘʞʝʨ (Sport 

Elite SE-3000-45, ʈʦʩʩʠʷ). 
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ʈʠʩ.1  ʄʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʩʠʣʦʚʦʡ ʪʨʝʥʘʞʝʨ  (Sport Elite SE-3000-45, ʈʦʩʩʠʷ) 

 

ɺ ʧʨʦʮʝʩʩʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʫ ʠʩʧʳʪʫʝʤʳʭ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʕʂɻ ʠ ʧʥʝʚʤʦʛʨʘʤʤʫ (ʢʦʤʧʴʶʪʝʨʥʳʡ 

ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬ çʇʦʣʠ-ʉʧʝʢʪʨ-8è, çʅʝʡʨʦʩʦʬʪè, ʀʚʘʥʦʚʦ). ʉʭʝʤʘ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʦʡ ʥʘʛʨʫʟʢʠ ʠʤʝʣʘ 

ʩʣʝʜʫʶʱʠʡ ʚʠʜ: çʬʦʥ-1è - çʥʘʛʨʫʟʢʘ-1è- ʦʪʜʳʭ (10 ʤʠʥ) ï çʥʘʛʨʫʟʢʘ-2è - ʦʪʜʳʭ (10 ʤʠʥ) ï çʥʘʛʨʫʟʢʘ-3è - 

ʦʪʜʳʭ (10 ʤʠʥ) ï çʬʦʥ-2è. ʅʘ ʬʦʥʦʚʳʭ ʵʪʘʧʘʭ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʨʝʛʠʩʪʨʘʮʠʷ ʕʂɻ ʚ 1-ʦʤ ʩʪʘʥʜʘʨʪʥʦʤ ʦʪʚʝ-

ʜʝʥʠʠ ʠ ʦʪʚʝʜʝʥʠʠ V5, ʘ ʪʘʢʞʝ ʨʝʛʠʩʪʨʘʮʠʷ ʧʥʝʚʤʦʛʨʘʤʤʳ.  

ʅʘ ʥʘʛʨʫʟʦʯʥʳʭ ʵʪʘʧʘʭ, ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʠʣʠʩʴ  ʥʘ ʬʦʥʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʠʟʚʦʣʴʥʦʡ ʟʘʜʝʨʞʢʠ ʜʳ-

ʭʘʥʠʷ,  ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʯʠʩʣʦ ʜʚʠʛʘʪʝʣʴʥʳʭ ʘʢʪʦʚ ï ʤʘʭʦʚ (f) ʠ ʚʨʝʤʝʥʥʫʶ ʜʣʠʪʝʣʴʥʦʩʪʴ ʬʠʟʠʯʝʩʢʦʡ ʨʘ-

ʙʦʪʳ ʜʦ ʦʪʢʘʟʘ (ʊ-ʦʪʢ, ʩ). ʇʨʠ ʵʪʦʤ ʠʩʧʳʪʫʝʤʳʝ, ʜʝʨʞʘʩʴ ʟʘ ʨʫʢʦʷʪʢʠ ʪʨʝʥʘʞʝʨʘ, ʩ ʫʩʠʣʠʝʤ ʩʛʠʙʘʣʠ ʨʫʢʠ 

ʚ ʣʦʢʪʝʚʳʭ ʩʫʩʪʘʚʘʭ ʠ ʚʳʪʷʛʠʚʘʣʠ ʛʨʫʟ 7,5 ʢʛ. ʉʚʝʜʝʥʠʝ ʠ ʨʘʟʚʝʜʝʥʠʝ ʨʫʢʦʷʪʦʢ  ʪʨʝʥʘʞʝʨʘ ʜʦʣʞʥʦ ʙʳʣʦ 

ʚʳʧʦʣʥʷʪʴʩʷ ʪʘʢ, ʯʪʦʙʳ ʨʫʢʦʷʪʢʠ ʧʦʣʥʦʩʪʴʶ ʩʦʧʨʠʢʘʩʘʣʠʩʴ ʧʨʠ ʩʚʝʜʝʥʠʠ. ʀʩʧʳʪʫʝʤʳʤ ʜʘʚʘʣʘʩʴ ʠʥʩʪ-

ʨʫʢʮʠʷ ʚʳʧʦʣʥʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʤʘʭʦʚ (f) ʟʘ ʚʨʝʤʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʠʟʚʦʣʴʥʦʡ ʟʘʜʝʨʞʢʠ ʜʳʭʘ-

ʥʠʷ, ʘ ʧʦʩʢʦʣʴʢʫ ʪʘʢʠʭ ʧʦʜʭʦʜʦʚ ʙʳʣʦ ʪʨʠ, ʪʦ ʧʦʩʣʝ ʧʦʜʭʦʜʘ ʢʘʞʜʦʛʦ ʧʨʝʜʣʘʛʘʣʩʷ 10-ʤʠʥʫʪʥʳʡ ʧʝʨʝʨʳʚ, 

ʯʪʦʙʳ ʚʦʩʩʪʘʥʦʚʠʪʴ ʜʳʭʘʥʠʝ. ʇʦ ʜʣʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪʳ ʜʦ ʦʪʢʘʟʘ (ʊ-ʦʪʢ, ʩ), ʢʦʪʦʨʳʡ ʩʦʚʧʘʜʘʣ ʩ ʤʘʢʩʠ-

ʤʘʣʴʥʦʡ ʧʨʦʠʟʚʦʣʴʥʦʡ ʟʘʜʝʨʞʢʦʡ ʜʳʭʘʥʠʷ, ʜʘʚʘʣʠ ʦʮʝʥʢʫ ʬʠʟʠʯʝʩʢʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʧʦʨʪʩʤʝʥʘ. 

ɺ ʥʘʯʘʣʝ ʠ ʢʦʥʮʝ ʢʘʞʜʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠʟʤʝʨʷʣʠ: ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ (ɸɼ, ʤʤ. ʨʪ. ʩʪ.), ʟʘ-

ʜʝʨʞʢʫ ʜʳʭʘʥʠʷ ʥʘ ʚʜʦʭʝ (ʟ/ʜ, ʩ), ʫʨʦʚʝʥʴ ʩʘʪʫʨʘʮʠʠ ʘʨʪʝʨʠʘʣʴʥʦʡ ʢʨʦʚʠ ʢʠʩʣʦʨʦʜʦʤ (SaO2,%) ʠ ʫʨʦʚʝʥʴ 

ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʩʘʤʦʯʫʚʩʪʚʠʷ (sam, ʙʘʣʣʳ). ʈʘʩʯʝʪʥʳʤ ʧʫʪʝʤ ʦʮʝʥʠʚʘʣʠ ʧʦʢʘʟʘʪʝʣʠ  ʮʝʥʪʨʘʣʴʥʦʡ ʛʝʤʦ-

ʜʠʥʘʤʠʢʠ: ʫʜʘʨʥʳʡ ʦʙʲʝʤ ʢʨʦʚʠ (ʋʆʂ, ʣ), ʤʠʥʫʪʥʳʡ ʦʙʲʝʤ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ (ʄʆʂ, ʣ/ʤʠʥ), ʦʙʱʝʝ ʧʝʨʠ-

ʬʝʨʠʯʝʩʢʦʝ  ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʦʩʫʜʦʚ (ʆʇʉʉ, ʜʠʥ*ʩ/ʩʤ
-5
) [2]. 

ʅʘ ʚʩʝʭ ʵʪʘʧʘʭ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʨʝʛʠʩʪʨʘʮʠʷ ʕʂɻ ʠ ʇɻ. ʆʮʝʥʠʚʘʣʠ ʯʘʩʪʦʪʫ ʩʝʨʜʝʯʥʳʭ 

ʩʦʢʨʘʱʝʥʠʡ (ʏʉʉ, ʫʜ/ʤʠʥ) ʠ ʯʘʩʪʦʪʫ ʜʳʭʘʥʠʷ (ʏɼ, 1/ʤʠʥ), ʧʨʦʚʦʜʠʣʩʷ ʩʧʝʢʪʨʘʣʴʥʳʡ ʘʥʘʣʠʟ ʕʂɻ, ʛʜʝ 

ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʩʧʝʢʪʨʘʣʴʥʳʝ ʤʦʱʥʦʩʪʠ ʚʦʣʥ: TP, %VLF-, %LF-, %HF-ʚʦʣʥʳ, sdnn [12, 13]. ʇʨʦʚʦʜʠ-

ʣʘʩʴ ʦʮʝʥʢʘ ʫʨʦʚʥʷ ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʩʘʤʦʯʫʚʩʪʚʠʷ (sam, ʙʘʣʣʳ) ʚ ʧʷʪʠʙʘʣʴʥʦʡ ʰʢʘʣʝ. ʌʠʢʩʠʨʦʚʘʣʠ ʩʫʙʲ-

ʝʢʪʠʚʥʳʝ ʞʘʣʦʙʳ.  

ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʥʘʛʨʫʟʦʯʥʳʭ ʵʪʘʧʘʭ ʧʨʦʠʟʚʦʜʠʣʠ ʨʝʛʠʩʪʨʘʮʠʶ ʕʄɻ, ʛʜʝ ʬʠʢʩʠʨʦʚʘʣʘʩʴ ʵʣʝʢʪʨʦ-

ʤʠʦʛʨʘʬʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʝʨʝʜʥʝʡ ʯʘʩʪʠ ʧʨʘʚʦʡ ʜʝʣʴʪʦʚʠʜʥʦʡ ʤʳʰʮʳ ʧʨʠ ʧʦʤʦʱʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʵʣʝʢʪʨʦʤʠʦʛʨʘʬʘ çʉʠʥʘʧʩè (çʅʝʡʨʦʪʝʭè, ʊʘʛʘʥʨʦʛ). ʌʦʥʦʚʳʝ ʩʦʩʪʦʷʥʠʷ ʠ ʧʝʨʠʦʜʳ ʦʪʜʳʭʘ ʠʟ ʘʥʘʣʠʟʘ 

ʕʄɻ ʠʩʢʣʶʯʘʣʠʩʴ. ʆʮʝʥʠʚʘʣʠ ʩʨʝʜʥʶʶ ʘʤʧʣʠʪʫʜʫ ʩʫʤʤʘʨʥʦʡ ʕʄɻ ï ɸʩʨ (ʤɺ). ʊʦʪ ʬʘʢʪ, ʯʪʦ ʩʨʝʜʥʷʷ 

ʘʤʧʣʠʪʫʜʘ ʕʄɻ (ɸʩʨ) ʦʪʨʘʞʘʝʪ ʚʝʣʠʯʠʥʫ ʤʳʰʝʯʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʨʘʟʚʠʚʘʝʤʦʛʦ ʚ ʘʢʪʠʚʥʳʭ ʬʘʟʘʭ ʜʚʠ-

ʞʝʥʠʷ, ʜʝʣʘʝʪ ʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ [4, 6]. 

ɺʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʦʡ ʥʘʛʨʫʟʢʠ ʪʨʝʙʦʚʘʣʘ ʦʪ ʠʩʧʳʪʫʝʤʳʭ ʦʧʨʝ-

ʜʝʣʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʢʘʨʜʠʦʨʝʩʧʠʨʘʪʦʨʥʦʡ ʩʠʩʪʝʤʳ, ʯʪʦ ʥʘʰʣʦ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ çʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ 

ʮʝʥʝè (ɟ,%). Pʘʩʯʝʪ ʧʦʩʣʝʜʥʝʡ ʧʨʦʠʟʚʦʜʠʣʩʷ ʥʘ ʦʩʥʦʚʝ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʩʜʚʠʛʦʚ ʏʉʉ ʠ ʏɼ:    ɟ = ã ůʯʩʩ 
2
+ 

ůʯʜ 
2 
, ʛʜʝ ůʯʩʩ  = 100% * (ʏʉʉʥ - ʏʉʉʬʦʥ) / ʏʉʉʬʦʥ; ůʯʜ  = 100% * (ʏɼʥ ï ʏɼʬʦʥ) / ʏɼʬʦʥ - ʩʜʚʠʛʠ ʬʠ-

ʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʠʩʭʦʜʥʦʤʫ ʬʦʥʫ [3].  

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʧʘ-

ʢʝʪʘ çStatistica10è. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʷ ʦʜʥʦʠʤʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʦʩʥʦʚʝ t-ʢʨʠʪʝʨʠʷ 

ʉʪʴʶʜʝʥʪʘ. 


