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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʠʟʫʯʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ ʠ ʛʘʟʦʦʙʤʝʥʘ ʫ ʚʳʩʦʢʦʪʨʝʥʠʨʦʚʘʥ-

ʥʳʭ ʩʧʦʨʪʩʤʝʥʦʚ ʨʘʟʣʠʯʥʦʡ ʩʧʦʨʪʠʚʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʚʳʷʚʠʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʜʳʭʘʪʝʣʴʥʦʛʦ ʘʢʪʘ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʫ ʥʘʙʣʶʜʘʝʤʳʭ ʩʧʦʨʪʩʤʝʥʦʚ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʩʣʝʜʦʚʘʥʳ ʚʳʩʦʢʦʪʨʝʥʠʨʦʚʘʥʥʳʝ ʩʧʦʨʪʩʤʝʥʳ ʚ ʚʦʟʨʘʩʪʝ 23-25 

ʣʝʪ ʚ ʩʣʝʜʫʶʱʠʭ ʚʠʜʘʭ ʩʧʦʨʪʘ: ʪʷʞʝʣʘʷ ʘʪʣʝʪʠʢʘ, ʧʣʘʚʘʥʠʝ, ʣʳʞʥʳʝ ʛʦʥʢʠ. ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝ-

ʥʠʝ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʳ ʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʨʘʟʥʦʩʪʴ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʩʪʨʫʢʪʫ-

ʨʝ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ ʠ ʛʘʟʦʦʙʤʝʥʘ ʫ ʩʧʦʨʪʩʤʝʥʦʚ ʨʘʟʥʦʡ ʩʧʦʨʪʠʚʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ. ɿʘʢʣʶʯʝʥʠʝ. ʅʘ 

ʬʦʥʝ ʙʦʣʝʝ ʨʝʜʢʦʛʦ ʠ ʵʢʦʥʦʤʥʦ-ʵʬʬʝʢʪʠʚʥʦʛʦ ʜʳʭʘʥʠʷ ʩ ʧʘʫʟʦʡ ʥʘ ʚʳʜʦʭʝ ʩʧʦʨʪʠʚʥʘʷ ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʫ 

ʚʳʩʦʢʦʪʨʝʥʠʨʦʚʘʥʥʳʭ ʩʧʦʨʪʩʤʝʥʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʫ ʥʠʭ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʤʧʝʥʩʘʪʦʨʥʦ-

ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʚ ʩʘʤʦʨʝʛʫʣʷʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʜʭrʘʥʠʷ ʠ ʛʘʟʦʦʙʤʝʥʘ. ʇʨʠ 

ʵʪʦʤ ʨʝʘʣʠʟʫʶʪʩʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʝ, ʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʳʝ ʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʪʨʝʥʠʨʦʚʦʯʥʫʶ ʠ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʩʧʦʨʪʝ ʚʳʩʰʠʭ ʜʦʩʪʠʞʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʘʟʦʦʙʤʝʥ, ʩʧʦʨʪ ʚʳʩʰʠʭ ʜʦʩʪʠʞʝʥʠʡ, ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʜʳʭʘʥʠʷ. 
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Abstract. This paper examines the peculiarities of external respiration and gas exchange in highly trained 

athletes from different sports specialisations. The purpose of the study is to identify individual changes in res-

piratory structure and functional indices among the observed athletes. Materials and methods. The study in-

volved highly trained athletes aged 23-25 years from the following sports: weightlifting, swimming, and cross-

country skiing. Results and their discussion. The study has revealed physiological differences and distinctive 

features in the structure of external respiration and gas exchange in athletes of varying sports specialisations. 

Conclusion. In highly trained athletes, sports specialisation is supported by the development of compensatory-

adaptive mechanisms in the self-regulation of the respiratory and gas exchange systems. These athletes exhibit 

less frequent, more economical breathing patterns, including a pause on exhalation. This results in the formation 

of new, more efficient relationships that optimise both training and competitive performance in high-

performance sports. 

Key words: gas exchange, high-performance sport, functional respiratory system. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʫʯʥʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʦʩʥʦʚʝ ʩʧʦʨʪʠʚʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʚ ʩʧʦʨʪʝ 

ʚʳʩʰʠʭ ʜʦʩʪʠʞʝʥʠʡ, ʧʦʤʠʤʦ ʘʥʘʪʦʤʠʯʝʩʢʠʭ, ʣʝʞʘʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ 

ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʤʳʰʝʯʥʳʭ ʩʪʨʫʢʪʫʨ (ʩʦʦʪʥʦʰʝʥʠʝ ʙʳʩʪʨʳʭ ʠ ʤʝʜʣʝʥʥʳʭ ʤʳʰʝʯʥʳʭ 

ʚʦʣʦʢʦʥ), ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʵʬʬʝʢʪʠʚʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʚ ʠʟʙʨʘʥʥʦʤ ʚʠʜʝ ʩʧʦʨʪʘ ʫ ʚʳʩʦʢʦʪʨʝ-

ʥʠʨʦʚʘʥʥʳʭ ʩʧʦʨʪʩʤʝʥʦʚ. 

ɻʠʩʪʦʭʠʤʠʯʝʩʢʠʝ ʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʳʰʝʯʥʳʭ ʩʪʨʫʢʪʫʨ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʦʨʬʦʣʦʛʠʠ, ʧʨʦʚʝʜʝʥʥʳʝ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʦʬʝʩʩʦʨʘ ʖ.ʇ. ʉʝʨʛʝʝʚʘ 

[6], ʚʳʷʚʠʣʠ ʨʷʜ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʘʜʘʧʪʘʮʠʠ ʢ ʬʠ-

ʟʠʯʝʩʢʠʤ ʥʘʛʨʫʟʢʘʤ ʚ ʩʧʦʨʪʝ ʚʳʩʰʠʭ ʜʦʩʪʠʞʝʥʠʡ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʦʙʰʠʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʤʦʨʬʦʣʦʛʦʚ ʥʘʰʣʠ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʩʧʦʨʪʠʚʥʦʡ ʧʨʘʢʪʠʢʝ. ʈʘʙʦʪʳ ʩʧʝʮʠʘʣʠ-
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ʩʪʦʚ ʧʦ ʩʧʦʨʪʠʚʥʦʡ ʤʝʜʠʮʠʥʝ ʠ ʬʠʟʠʦʣʦʛʠʠ ʥʘ ʙʦʣʴʰʦʤ ʧʨʘʢʪʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘʣʝ ʧʦʜʪʚʝʨʜʠʣʠ, ʯʪʦ ʤʦʨ-

ʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦ ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʩʧʦʨʪʩʤʝʥʳ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʚʠʜʫ ʩʧʦʨʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦʩʪʠ-

ʛʘʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʩʧʦʨʪʠʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʙʦʣʝʝ ʵʢʦʥʦʤʥʦʤ ʠ ʵʬʬʝʢʪʠʚʥʦʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ 

ʫʨʦʚʥʝ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʚʳʷʚʠʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʜʳʭʘʪʝʣʴʥʦʛʦ ʘʢʪʘ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʫ ʥʘʙʣʶʜʘʝʤʳʭ ʩʧʦʨʪʩʤʝʥʦʚ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘʙʣʶʜʝʥʠʷ ʚʳʧʦʣʥʝʥʳ ʥʘ ʚʳʩʦʢʦʪʨʝʥʠʨʦʚʘʥʥʳʭ ʩʧʦʨʪ-

ʩʤʝʥʘʭ ʚ ʚʦʟʨʘʩʪʝ 23-25 ʣʝʪ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʚʰʠʭʩʷ ʚ ʪʷʞʝʣʦʡ ʘʪʣʝʪʠʢʝ, ʧʣʘʚʘʥʠʠ ʠ ʣʳʞʥʳʭ ʛʦʥʢʘʭ. 

ʇʨʦʪʦʢʦʣ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʜʦʙʨʝʥ ʢʦʤʠʪʝʪʦʤ ʧʦ ʙʠʦʤʝʜʠʮʠʥʩʢʦʡ ʵʪʠʢʝ ʌɻɹʅʋ çʅʀʀ ʥʦʨʤʘʣʴʥʦʡ ʬʠ-

ʟʠʦʣʦʛʠʠ ʠʤʝʥʠ ʇ.ʂ. ɸʥʦʭʠʥʘè; ʨʘʙʦʪʘ ʧʨʦʚʝʜʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʍʝʣʴʩʠʥʢʩʢʦʡ ʜʝʢ-

ʣʘʨʘʮʠʠ ɺʩʝʤʠʨʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ [15]. 

ʊʨʝʥʠʨʦʚʦʯʥʳʡ ʧʨʦʮʝʩʩ ʠ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʩʧʦʨʪʝ ʚʳʩʰʠʭ ʜʦʩʪʠʞʝʥʠʡ ʚʩʝʛʜʘ 

ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʣʝʛʦʯʥʦʡ ʚʝʥʪʠʣʷʮʠʠ, ʯʪʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʩʧʦʨʪʩʤʝʥʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʧʦʨ-

ʪʠʚʥʫʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ. ʅʠ ʧʨʠ ʢʘʢʠʭ ʜʨʫʛʠʭ ʩʦʩʪʦʷʥʠʷʭ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʜʳʭʘʥʠʷ ʠ ʤʝʪʘ-

ʙʦʣʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʥʝ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʪʘʢʦʡ ʤʝʨʝ, ʢʘʢ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʡ ʤʳʰʝʯʥʦʡ ʨʘʙʦʪʝ. ʕʪʠ ʠʟʤʝʥʝ-

ʥʠʷ ʢʘʩʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ, ʥʦ ʠ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠ ʤʝʪʘʙʦʣʠʯʝ-

ʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʨʛʘʥʠʟʤʘ, ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʠ ʩʦʨʝʚʥʦʚʘ-

ʪʝʣʴʥʳʭ ʥʘʛʨʫʟʦʢ. ʋʢʘʟʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʦʧʠʩʘʥʳ ʩʧʝʮʠʘʣʠʩʪʘʤʠ, ʨʘʙʦʪʘʶʱʠʤʠ ʚ 

ʦʙʣʘʩʪʠ ʩʧʦʨʪʠʚʥʦʡ ʤʝʜʠʮʠʥʳ [1-5, 7, 8, 14]. ʅʘʰʠ ʩʦʙʩʪʚʝʥʥʳʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʩʧʠʨʦʛʨʘʬʠʯʝʩʢʠʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʜʳʭʘʥʠʷ ʫ ʚʳʩʦʢʦʪʨʝʥʠʨʦʚʘʥʥʳʭ ʩʧʦʨʪʩʤʝʥʦʚ (ʤʘʩʪʝʨʘ ʩʧʦʨʪʘ) 

ʨʘʟʣʠʯʥʦʡ ʩʧʦʨʪʠʚʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ (ʰʪʘʥʛʠʩʪ, ʧʣʦʚʝʮ, ʣʳʞʥʠʢ-ʛʦʥʱʠʢ) ʧʦʟʚʦʣʠʣʠ ʚʳʷʚʠʪʴ ʬʠʟʠʦʣʦ-

ʛʠʯʝʩʢʫʶ ʨʘʟʥʦʩʪʴ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʩʪʨʫʢʪʫʨʝ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ ʠ ʛʘʟʦʦʙʤʝʥʘ ʜʣʷ ʜʘʥ-

ʥʦʛʦ ʚʠʜʘ ʩʧʦʨʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [9-11]. 

ʆʙʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʫʩʣʦʚʠʷʭ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʠʟʫʯʝʥʠʷ ʦʩʥʦʚʥʦʛʦ ʦʙʤʝʥʘ, ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʛʨʘʬʠʯʝʩʢʦʛʦ ʩʧʠʨʦʛʨʘʬʘ ʤʘʨʢʠ ʉɻ-1ʄ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʥʘ ʙʫʤʘʞʥʦʤ ʥʦʩʠʪʝʣʝ ʬʠʢʩʠʨʦʚʘ-

ʣʘʩʴ ʩʪʨʫʢʪʫʨʘ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ ʠ ʛʘʟʦʦʙʤʝʥʘ. 

 

ʊʘʙʣʠʮʘ 1 

 

ʇʦʢʘʟʘʪʝʣʠ ʬʫʥʢʮʠʠ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ ʠ ʛʘʟʦʦʙʤʝʥʘ ʫ ʚʳʩʦʢʦʪʨʝʥʠʨʦʚʘʥʥʳʭ ʩʧʦʨʪʩʤʝʥʦʚ  

ʨʘʟʣʠʯʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ 
 

ʉʧʝʮʠʘʣʥɹʦʩʪʴ 

 

ʇʦʢʘʟʘʪʝʣʠ 

ʊʷʞʝʣʘʷ ʘʪʣʝʪʠʢʘ ʇʣʘʚʘʥʠʝ ʃʳʞʥʳʝ ʛʦʥʢʠ 

ʏɼ ʚ ʤʠʥ 13 10 13 

ʄʆɼ ʣ/ʤʠʥ / % ʦʪ 

ʥʦʨʤʳ 
5,8 / 107 4,5 / 80 5,2 / 104 

ʨʆ2ʤʣ / % ʦʪ ʥʦʨʤʳ 180 / 82 260 / 104 28 / 140 

ʂʀʆ2 / % ʦʪ ʥʦʨʤʳ 31 / 70 61 / 151 53 / 132 

 

ʇʨʠʤʝʯʘʥʠʝ: ʏɼ ï ʯʘʩʪʦʪʘ ʜʳʭʘʥʠʷ; ʄʆɼ ï ʤʠʥʫʪʥʳʡ ʦʙʲʝʤ ʜʳʭʘʥʠʷ;ʨʆ2 ï ʧʘʨʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʧʦ-

ʪʨʝʙʣʷʝʤʦʛʦ ʢʠʩʣʦʨʦʜʘ; ʂʀʆ2 ï ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʠʩʣʦʨʦʜʘ. 

 

ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʫ ʚʩʝʭ ʚʳʩʦʢʦʪʨʝʥʠʨʦʚʘʥʥʳʭ ʩʧʦʨʪʩʤʝʥʦʚ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʨʘʟʥʫʶ ʩʧʦʨʪʠʚʥʫʶ ʩʧʝʮʠʘʣʠʟʘʮʠʶ, ʙʳʣʘ ʩʥʠʞʝʥʘ ʯʘʩʪʦʪʘ ʜʳʭʘʥʠʷ (ʏɼ), ʥʦ ʧʨʠ ʵʪʦʤ ʦʪʤʝʯʘʣʠʩʴ ʨʘʟ-

ʣʠʯʠʷ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʤʠʥʫʪʥʦʛʦ ʦʙʲʝʤʘ ʜʳʭʘʥʠʷ (ʄʆɼ), ʧʘʨʮʠʘʣʴʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ (ʨʆ2) ʠ 

ʦʩʦʙʝʥʥʦ ʚ ʢʦʵʬʬʠʮʠʝʥʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʠʩʣʦʨʦʜʘ (ʂʀʆ2). ʉʧʠʨʦʛʨʘʬʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʛʣʷʜʥʦ 

ʚʳʷʚʠʣʠ ʵʢʦʥʦʤʥʫʶ ʩʪʨʫʢʪʫʨʫ ʜʳʭʘʪʝʣʴʥʦʛʦ ʘʢʪʘ ʩ ʥʝʙʦʣʴʰʦʡ ʧʘʫʟʦʡ ʧʦʩʣʝ ʥʦʨʤʘʣʴʥʦʛʦ ʚʜrʦʭʘ. 

ʅʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʏɼ ʫ ʪʷʞʝʣʦʘʪʣʝʪʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʩʚʷʟʠ ʩʦ ʩʧʝʮʠʬʠʢʦʡ 

ʚʳʧʦʣʥʷʝʤʳʭ ʩʧʦʨʪʠʚʥʳʭ ʫʧʨʘʞʥʝʥʠʡ. ʈʝʟʫʣʴʪʘʪʠʚʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʧʦʨʪʩʤʝʥʘ-ʪʷʞʝʣʦʘʪʣʝʪʘ ʦʙʝʩʧʝ-

ʯʠʚʘʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝʤ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʳʭ ʫʧʨʘʞʥʝʥʠʡ (ʞʠʤ, ʪʦʣʯʦʢ ʠ ʨʳʚʦʢ) ʥʘ ʬʦʥʝ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʟʘʜʝʨʞʢʠ ʜʳʭʘʥʠʷ. ʅʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʤʥʦʛʦʢʨʘʪʥʦ ʧʦʚʪʦʨʷʝʤʳʝ ʚʦ ʚʨʝʤʷ ʪʨʝʥʠʨʦʚʦʢ 

ʠ ʩʦʨʝʚʥʦʚʘʥʠʡ ʥʘ ʬʦʥʝ ʚʝʥʪʠʣʷʪʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʡ ʛʠʧʦʢʩʠʠ ʫʢʘʟʘʥʥʳʝ ʫʧʨʘʞʥʝʥʠʷ ʬʦʨʤʠʨʫʶʪ ʥʠʟʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʏɼ (13 ʚ ʤʠʥ). ʇʨʠ ʵʪʦʤ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʥʦʨʤʘ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʄʆɼ (5,8 

ʣ/ʤʠʥ, 107% ʢ ʜʦʣ.), ʨʆ2 (180 ʤʣ, 82% ʢ ʜʦʣ.) ʠ ʂʀʆ2 (31 ʤʣ, 70% ʢ ʜʦʣ.). ʅʝʩʦʤʥʝʥʥʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ 

ʦʪʣʠʯʠʝ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʧʦʨʪʩʤʝʥʘ-ʪʷʞʝʣʦʘʪʣʝʪʘ ʦʪ ʧʣʦʚʮʘ ʠ 

ʣʳʞʥʠʢʘ-ʛʦʥʱʠʢʘ. 




