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ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʥʦʡ ʛʝʤʦʜʠʥʘʤʠʢʠ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦ-

ʢʦʷ ʫ ʩʪʫʜʝʥʯʝʩʢʦʡ ʤʦʣʦʜʝʞʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ ʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʛ. ʅʠʞ-

ʥʝʛʦ ʅʦʚʛʦʨʦʜʘ. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʦ ʫʯʘʩʪʠʝ 45 ʩʪʫʜʝʥʪʦʚ 

ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ ʠ 49 ʩʪʫʜʝʥʪʦʚ ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʫʥʠ-

ʚʝʨʩʠʪʝʪʘ 1-3 ʢʫʨʩʦʚ ʚ ʚʦʟʨʘʩʪʝ 18-20 ʣʝʪ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʣʠʮʘ ʤʫʞʩʢʦʛʦ ʠ ʞʝʥʩʢʦʛʦ 

ʧʦʣʘ. ɼʣʷ ʦʮʝʥʢʠ ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʤʤʳ ʠ ʧʨʠʤʝʥʷʣʠ ʩʠʩ-

ʪʝʤʫ ʩʧʦʨʪʠʚʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ñMedical Softò. ɼʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʪʘʥʜʘʨʪʥʳʝ ʛʝʤʦʜʠ-

ʥʘʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ (ʫʨʦʚʝʥʴ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʯʘʩʪʦʪʘ ʧʫʣʴʩʘ, ʫʜʘʨʥʳʡ ʦʙʲʝʤ, ʩʝʨʜʝʯʥʳʡ 

ʚʳʙʨʦʩ ʠ ʜʨ.), ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʠ ʩʧʝʢʪʨʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ, ʘ ʪʘʢʞʝ ʠʥ-

ʪʝʛʨʘʣʴʥʳʡ ʢʨʠʪʝʨʠʡ ʩʦʩʪʦʷʥʠʷ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʦʟʨʘʩ-

ʪʥʳʤʠ ʥʦʨʤʘʪʠʚʘʤʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʨʦʙʳ ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʩʪʦʷʥʠʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʢʦʷ. ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʆʩʦʙʝʥʥʦʩʪʤ̫ʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʫ ʩʪʫʜʝʥʪʦʚ-

ʣʠʥʛʚʠʩʪʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʝʪʝʨʠʥʘʨʘʤʠ ʷʚʣʷʶʪʩʷ ʧʦʚʳʰʝʥʥʳʝ ʫʨʦʚʥʠ ʯʘʩʪʦʪʳ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝ-

ʥʠʡ, ʩʝʨʜʝʯʥʦʛʦ ʚʳʙʨʦʩʘ ʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ LF/HF, ʘ ʪʘʢʞʝ ʙʦʣʝʝ ʥʠʟʢʦʝ ʟʥʘ-

ʯʝʥʠʝ ʦʙʱʝʛʦ ʧʝʨʠʬʝʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʦʩʫʜʦʚ. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʩ ʚʦʟʨʘʩ-

ʪʥʦʡ ʥʦʨʤʦʡ ʧʦʟʚʦʣʠʣʦ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʫ ʦʙʝʠʭ ʛʨʫʧʧ ʩʪʫʜʝʥʪʦʚ ʠʤʝʝʪ ʤʝʩʪʦ ʫʚʝʣʠʯʝʥʠʝ ʩʪʨʝʩʩ-ʠʥʜʝʢʩʘ 

ʠ ʧʦʢʘʟʘʪʝʣʷ pNN50. ɿʘʢʣʶʯʝʥʠʝ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʧʧʘʨʘʪʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʩʦʩʪʦʷʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʩʪʫʜʝʥʯʝʩʢʦʡ ʤʦʣʦʜʝʞʠ ʛ. ʅʠʞʥʝʛʦ ʅʦʚʛʦʨʦʜʘ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʫ 

ʜʘʥʥʦʛʦ ʢʦʥʪʠʥʛʝʥʪʘ ʣʠʮ ʦʪʤʝʯʘʝʪʩʷ ʥʘʣʠʯʠʝ ʜʦʩʪʘʪʦʯʥʳʭ ʘʜʘʧʪʠʚʥʳʭ ʨʝʟʝʨʚʦʚ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ 

ʩʠʩʪʝʤʳ. ʇʨʠ ʵʪʦʤ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʚʳʷʚʣʝʥʘ ʫʤʝʨʝʥʥʘʷ ʪʘʭʠʢʘʨʜʠʷ, ʦʙʫ-

ʩʣʦʚʣʝʥʥʘʷ ʩʠʤʧʘʪʠʯʝʩʢʦʡ ʛʠʧʝʨʩʪʠʤʫʣʷʮʠʝʡ ʤʠʦʢʘʨʜʘ ʠ ʢʦʤʧʝʥʩʠʨʫʝʤʘʷ ʩʦʩʫʜʠʩʪʳʤ ʢʦʤʧʦʥʝʥʪʦʤ 

ʛʝʤʦʜʠʥʘʤʠʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʫʜʝʥʪʳ, ʘʜʘʧʪʠʚʥʳʝ ʨʝʟʝʨʚʳ, ʛʝʤʦʜʠʥʘʤʠʢʘ, ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʩʝʨʜʝʯʥʦʛʦ 

ʨʠʪʤʘ, ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʷ, ʩʠʩʪʝʤʘ ʩʧʦʨʪʠʚʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ. 
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Abstract. Research purpose. This work is devoted to the analysis and comparison of the state of system-

ic hemodynamics in students of the Nizhny Novgorod State Agricultural Academy and the N.A. Dobrolyubov 

State Linguistic University of Nizhny Novgorod in the inter-sessional period. Material and methods. The study 

involved 20 students of the agricultural academy and 29 students of the linguistic university 1-3 courses aged 18-

20 years. This research involved students of both sexes. To electrocardiogram record and analyze the hemody-

namic parameters, the ñMedical Soft" sports testing system used. Standard thermodynamic parameters (blood 

pressure level, pulse rate, shock volume, cardiac output, etc.), statistical and spectral parameters of heart rate 

variability, as well as an integral criterion of microcirculation status used for monitoring. Data analysis per-
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formed in accordance with the age standards formed by the developers of the equipment. The tests performed in 

a state of physiological rest. Results. Features of the heart rate in students of linguistics in comparison with vet-

erinarians are increased levels of heart rate, cardiac output, and the spectral index of cardiac rhythm variability 

(LF/HF), as well as a lower value of the total peripheral vascular resistance. Comparison of parameter values 

with the age norm allowed us to establish that both groups of students have an increase in the stress index and 

the pNN50 parameter. Conclusion. It was revealed that tested group of people has sufficient adaptive reserves of 

the cardiovascular system. At the same time, students of linguistics revealed moderate tachycardia due to sympa-

thetic hyperstimulation of the myocardium and compensated by the vascular component of hemodynamics. 

Keywords: students, adaptive reserves, hemodynamics, heart rate variability, microcirculation, system of 

the sport testing 

 

ɺʚʝʜʝʥʠʝ. ʆʙʲʝʢʪʠʚʥʘʷ ʦʮʝʥʢʘ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʢʨʠʪʝʨʠʝʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʜʥʦ ʠʟ ʥʝʦʙʭʦʜʠʤʳʭ ʫʩʣʦʚʠʡ ʥʘʫʯʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʫʧʨʘʚʣʝʥʠʶ ʪʨʝʥʠʨʦʚʦʯʥʳʤ 

ʧʨʦʮʝʩʩʦʤ, ʧʨʦʮʝʩʩʦʤ ʫʧʨʘʚʣʝʥʠʷ ʟʜʦʨʦʚʴʝʤ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝʤ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʪʫʜʝʥʯʝʩʢʦʡ 

ʤʦʣʦʜʝʞʠ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʧʝʨʠʦʜʦʚ [1, 2, 5-7, 9-12]. ʂʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷ-

ʥʠʷ ʦʨʛʘʥʠʟʤʘ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʩʨʝʜʩʪʚʦʤ ʧʨʦʬʠʣʘʢʪʠʢʠ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʫʭʫʜʰʝʥʠʷ ʟʜʦʨʦʚʴʷ ʨʘʟʣʠʯ-

ʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ [1, 3, 6, 7, 10, 13]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʧʧʘʨʘʪʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤ-

ʣʝʤʦʡ ʯʘʩʪʴʶ ʧʣʘʥʠʨʦʚʘʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ, ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʝʥʠʷ ʟʜʦʨʦʚʴʝʤ, ʠʥʪʝʛʨʠʨʫʷ ʥʝʦʙʭʦ-

ʜʠʤʫʶ ʠ ʦʙʲʝʢʪʠʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʬʠʟʠʯʝ-

ʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʫʯʠʪʳʚʘʷ ʚʦʟʨʘʩʪʥʳʝ ʠ ʛʝʥʜʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ [1, 6, 7, 9]. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʘʧʧʘʨʘʪʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ʩʧʦʨʪʠʚʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ çMedicalSoftè ï ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʢʦʤʧʣʝʢʩ ʪʝʩ-

ʪʠʨʦʚʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ, ʢʦʪʦʨʳʡ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʪʘʥʜʘʨʪʥʳʭ ʤʝʪʦʜʠʢ, ʧʦʟʚʦʣʷ-

ʝʪ ʚ ʢʨʘʪʯʘʡʰʝʝ ʚʨʝʤʷ ʧʨʦʠʟʚʝʩʪʠ ʢʦʤʧʣʝʢʩʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ, ʦʮʝʥʠʪʴ ʩʦ-

ʩʪʦʷʥʠʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʦʮʝʥʢʫ ʠʭ ʘʜʘʧʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʞʝʩʪʢʦʩʪʴ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦ-

ʩʫʜʦʚ, ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʶ ʠ ʜʨ. [4]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʫʜʝʥʯʝʩʢʘʷ ʤʦʣʦʜʝʞʴ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʥʘʩʝʣʝ-

ʥʠʷ, ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ ʚʢʣʶʯʘʶʱʝʡʩʷ ʚ ʪʨʝʥʠʨʦʚʦʯʥʳʡ ʧʨʦʮʝʩʩ ʠ ʚʳʩʦʢʫʶ ʬʠʟʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ [2, 

6-12]. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʭʦʜʠʪ ʛʦʪʦʚʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʠ ʧʨʠʚʝʨ-

ʞʝʥʥʦʩʪʴ ʢ ʟʜʦʨʦʚʦʤʫ ʦʙʨʘʟʫ ʞʠʟʥʠ, ʫʨʦʚʝʥʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʨʝʟʝʨʚʦʚ ʦʨʛʘʥʠʟʤʘ [3-7, 11, 12]. ʉ ʫʯʝ-

ʪʦʤ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʛʦ ʮʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʨʘʚʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʥʦʡ ʛʝʤʦ-

ʜʠʥʘʤʠʢʠ ʫ ʩʪʫʜʝʥʪʦʚ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ, ʦʙʫʯʘʶʱʠʭʩʷ ʚ ɺʋɿʘʭ ʛ. ʅʠʞʥʝʛʦ 

ʅʦʚʛʦʨʦʜʘ ï ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ (ʅɻʉʍɸ) ʠ ʅʠʞʝʛʦʨʦʜ-

ʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʅɻʃʋ) ʚ ʤʝʞʩʝʩʩʠʦʥʥʳʡ ʧʝʨʠʦʜ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʥʦʡ ʛʝʤʦʜʠʥʘʤʠʢʠ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ ʫ ʩʪʫʜʝʥʯʝ-

ʩʢʦʡ ʤʦʣʦʜʝʞʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ ʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʛ. ʅʠʞʥʝʛʦ ʅʦʚʛʦʨʦʜʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʦ ʫʯʘʩʪʠʝ 45 ʩʪʫʜʝʥʪʦʚ 1-2 ʢʫʨʩʦʚ 

ʅɻʉʍɸ (26 ʜʝʚʫʰʝʢ ʠ 19 ʶʥʦʰʝʡ; ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ï 19,34 ʣʝʪ) ʠ 49 ʩʪʫʜʝʥʪʦʚ 1-2 ʢʫʨʩʦʚ ʅɻʃʋ (28 ʜʝ-

ʚʫʰʝʢ ʠ 21 ʶʥʦʰʘ; ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ï 19,56 ʣʝʪ) ʛ. ʅʠʞʥʝʛʦ ʅʦʚʛʦʨʦʜʘ. ɺʩʝ ʦʙʩʣʝʜʦʚʘʥʥʳʝ ʩʪʫʜʝʥʪʳ 

ʠʤʝʣʠ ʫʤʝʨʝʥʥʳʡ ʫʨʦʚʝʥʴ ʧʦʚʩʝʜʥʝʚʥʦʡ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʙʝʟ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʩʧʦʨʪʦʤ 

ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʨʘʙʦʪʳ, ʩʦʧʨʷʞʝʥʥʦʡ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʥʘʛʨʫʟʢʘʤʠ; ʩ ʪʝʥʜʝʥʮʠʝʡ ʢ 

ʤʘʣʦʧʦʜʚʠʞʥʦʤʫ ʦʙʨʘʟʫ ʞʠʟʥʠ (ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʦʜʠʤʦʛʦ ʦʧʨʦʩʘ). 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ ʩʝʨʝʜʠʥʝ ʫʯʝʙʥʦʛʦ ʜʥʷ, ʚ ʩʧʦʢʦʡʥʦʤ ʩʦʩʪʦʷʥʠʠ (ʚ ʤʝʞʩʝʩʩʠʦʥʥʳʡ ʧʝ-

ʨʠʦʜ, ʚʥʝ ʜʥʝʡ ʩʜʘʯʠ ʟʘʯʝʪʦʚ ʠʣʠ ʢʦʣʣʦʢʚʠʫʤʦʚ) ʚ ʧʦʣʥʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤʠ ʧʨʘʚʠʣʘʤʠ 

ʧʨʦʮʝʜʫʨʳ ʩʥʷʪʠʷ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʤʤʳ (ʕʂɻ). ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʝʛʠʩʪʨʘʮʠʠ ʕʂɻ ʩʦʩʪʘʚʣʷʣʘ 5 ʤʠ-

ʥʫʪ. ɼʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʕʂɻ ʠ ʘʥʘʣʠʟʘ ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʚʘ-

ʨʠʘʙʝʣʴʥʦʩʪʴ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ, ʧʨʠʤʝʥʷʣʠ ʩʠʩʪʝʤʫ ʩʧʦʨʪʠʚʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ çMedical Softè (ʚʘʨʠʘʥʪ 

çMS FIT Proè, ʈʦʩʩʠʷ) [4]. ɼʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʪʘʥʜʘʨʪʥʳʝ ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ 

(ʫʨʦʚʝʥʴ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʯʘʩʪʦʪʘ ʧʫʣʴʩʘ, ʫʜʘʨʥʳʡ ʦʙʲʝʤ, ʩʝʨʜʝʯʥʳʡ ʚʳʙʨʦʩ ʠ ʜʨ.), ʩʪʘʪʠʩʪʠʯʝ-

ʩʢʠʝ ʠ ʩʧʝʢʪʨʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ, ʘ ʪʘʢʞʝ ʠʥʪʝʛʨʘʣʴʥʳʡ ʢʨʠʪʝʨʠʡ ʩʦ-

ʩʪʦʷʥʠʷ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʦʟʨʘʩʪʥʳʤʠ ʥʦʨʤʘʪʠʚʘʤʠ, 

ʩʬʦʨʤʠʨʦʚʘʥʥʤrʠ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʦʟʨʘʩʪʥʳʭ ʥʦʨʤʘʪʠʚʦʚ [1, 3, 4, 8]. 

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʠʟʚʦʜʠʣʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʣʛʦʨʠʪʤʦʚ ʚʘʨʠʘʮʠʦʥʥʦʡ 

ʩʪʘʪʠʩʪʠʢʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤ Microsoft Excel 2007 ʠ Statistica 6.1 for Windows. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɸʥʘʣʠʟ ʠ ʩʨʘʚʥʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʠʩʪʝʤʥʦʡ ʛʝʤʦʜʠʥʘʤʠ-

ʢʠ ʧʦʟʚʦʣʠʣʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʢʦʤʧʣʝʢʩʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʦʩʪʦʷʥʠʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʫ 

ʩʪʫʜʝʥʯʝʩʢʦʡ ʤʦʣʦʜʝʞʠ ʜʚʫʭ ʢʨʫʧʥʳʭ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʛ. ʅʠʞʥʝʛʦ ʅʦʚʛʦʨʦʜʘ: ʅɻʉʍɸ (ʚʝʪʝ-

ʨʠʥʘʨʥʳʡ ʧʨʦʬʠʣʴ ʧʦʜʛʦʪʦʚʢʠ) ʠ ʅɻʃʋ (ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʧʦʜʛʦʪʦʚʢʠ) (ʪʘʙʣ. 1). 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦ ʫʨʦʚʥʶ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ (ʢʘʢ ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ, ʪʘʢ ʠ ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ) 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʢʦʥʪʠʥʛʝʥʪ ʩʪʫʜʝʥʪʦʚ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʚʦʟʨʘʩʪʥʦʡ ʥʦʨʤʳ (ʪʘʙʣ. ). ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʨʝʜ-

ʥʝʝ ʟʥʘʯʝʥʠʝ ʯʘʩʪʦʪʳ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʫ ʣʠʥʛʚʠʩʪʦʚ ʥʘʭʦʜʠʪʩʷ ʥʘ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʝ ʬʠʟʠʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʜʠʘʧʘʟʦʥʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʝʥʜʝʥʮʠʠ ʢ ʫʤʝʨʝʥʥʦʡ ʪʘʭʠʢʘʨʜʠʠ, ʟʥʘʯʠʤʦ ʧʨʝʚʳʰʘʷ ʫʨʦʚʝʥʴ, 




