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МЕТОДЫ УПРАВЛЕНИЯ РЕСПИРАТОРНЫМИ СИМПТОМАМИ 

У БОЛЬНЫХ РАКОМ ЛЕГКОГО 

ɺ.ʅ. ɸʙʨʦʩʠʤʦʚ1,  ɽ.ɸ. ɸʣʝʢʩʝʝʚʘ1, ʆ.ɸ. ɼʘʚʳʜʦʚʘ2 

 

ʌɻɹʆʋ ɺʆ ʈʷʟɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʈʷʟʘʥʴ, ʈʦʩʩʠʷ (1) 

ɻɹʋ ʈʆ ʆʂʆɼ, ʈʷʟʘʥʴ, ʈʦʩʩʠʷ (2) 

 

Аннотация. ʀʟʫʯʘʣʠʩʴ ʥʦʚʳʝ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʧʠʨʘʪʦʨʥʳʤʠ ʩʠʤʧʪʦʤʘʤʠ 

ʧʨʠ ʨʘʢʝ ʣʝʛʢʦʛʦ ʥʘ ʙʘʟʝ ʈʷʟʘʥʩʢʦʛʦ ʦʙʣʘʩʪʥʦʛʦ ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʥʢʦʣʦʛʠʯʝʩʢʦʛʦ ʜʠʩʧʘʥ-

ʩʝʨʘ. ɼʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʛʘʣʷʮʠʡ ʣʠʜʦʢʘʠʥʘ ʚ ʤʝʥʝʜʞʤʝʥʪʝ ʪʘ-

ʢʠʭ ʩʠʤʧʪʦʤʦʚ ʢʘʢ ʦʜʳʰʢʘ ʠ ʢʘʰʝʣʴ ʫ ʙʦʣʴʥʳʭ ʨʘʢʦʤ ʣʝʛʢʦʛʦ. 

Ключевые слова: çʦʜʳʰʢʘ ʢʦʥʮʘ ʞʠʟʥʠè, ʤʝʥʝʜʞʤʝʥʪ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʩʠʤʧʪʦ-

ʤʦʚ. 

 

Abstract. For the first time at the basis of Ryazan district clinical oncologic dispensary 

the modern methods of dyspnea and cough management in case of cancer of lung were esti-

mated. The possibility of lidocaine and morphine inhalations usage in the control of respiratory 

symptoms among the patients with cancer of lung was proved.  

Key words: ñThe dyspnea of the end of the lifeò, ñmanagement of respiratory symp-

tomsò. 

 

ʆʜʳʰʢʘ ʦʪʥʦʩʠʪʩʷ ʢ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʤ ʞʘʣʦʙʘʤ ʫ ʪʝʨʤʠʥʘʣʴʥʳʭ 

ʙʦʣʴʥʳʭ. ɺ ʧʘʣʣʠʘʪʠʚʥʦʡ ʤʝʜʠʮʠʥʝ ʘʢʪʫʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ 

ʯʫʚʩʪʚʘ ʥʝʭʚʘʪʢʠ ʚʦʟʜʫʭʘ ʫ ʫʤʠʨʘʶʱʠʭ ʧʘʮʠʝʥʪʦʚ. ʇʨʝʜʣʦʞʝʥʦ ʧʦʥʷʪʠʝ 

çDyspnea at End-of Lifeè ï çʦʜʳʰʢʘ ʢʦʥʮʘ ʞʠʟʥʠè, ʢʦʪʦʨʘʷ ʦʪʥʦʩʠʪʩʷ ʢ 

ʩʠʥʜʨʦʤʘʤ ʧʨʠʙʣʠʞʘʶʱʝʛʦʩʷ ʣʝʪʘʣʴʥʦʛʦ ʠʩʭʦʜʘ. ɼʠʩʧʥʦʵ ʙʝʩʧʦʢʦʠʪ 

ʦʢʦʣʦ 50-70% ʧʘʮʠʝʥʪʦʚ ʩ ʪʝʨʤʠʥʘʣʴʥʦʡ ʩʪʘʜʠʝʡ ʙʦʣʝʟʥʠ. ɺ ʧʝʨʚʫʶ ʦʯʝ-

ʨʝʜʴ ʵʪʦ ʢʘʩʘʝʪʩʷ ʧʘʮʠʝʥʪʦʚ ʩ ʦʧʫʭʦʣʷʤʠ ʠ ʤʝʪʘʩʪʘʟʘʤʠ ʣʝʛʢʠʭ, ʪʷʞʝʣʦʡ 

ʣʝʛʦʯʥʦʡ ʠ ʭʨʦʥʠʯʝʩʢʦʡ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ, ʭʨʦʥʠʯʝʩʢʦʡ ʧʦ-

ʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ [1,2]. 

ʂ ʯʘʩʪʳʤ ʧʘʪʦʣʦʛʠʷʤ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʤʩʷ ʷʨʢʠʤʠ ʜʳʭʘʪʝʣʴʥʳʤʠ 

ʥʘʨʫʰʝʥʠʷʤʠ ʚ ʪʝʨʤʠʥʘʣʴʥʦʡ ʩʪʘʜʠʠ, ʦʪʥʦʩʠʪʩʷ ʨʘʢ ʣʝʛʢʦʛʦ. ɺ ʥʘʩʪʦʷ-

ʱʝʝ ʚʨʝʤʷ ʠʟʫʯʝʥʠʶ ʦʜʳʰʢʠ ʠ ʢʘʰʣʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩʦ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤʠ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ ʣʝʛʢʦʛʦ ʫʜʝʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦʝ ʚʥʠʤʘʥʠʝ. ʋ ʪʘʢʠʭ 

ʧʘʮʠʝʥʪʦʚ ʯʫʚʩʪʚʦ ʥʝʭʚʘʪʢʠ ʚʦʟʜʫʭʘ ʦʪʤʝʯʘʝʪʩʷ ʚ 21-76% ʩʣʫʯʘʝʚ. ʂʘʰʝʣʴ 

ʩʯʠʪʘʝʪʩʷ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ ʩ ʜʠʩʧʥʦʵ ʧʨʠʟʥʘʢʦʤ ʠ ʦʪʤʝʯʘʝʪʩʷ ʫ 80-90% 

ʧʘʮʠʝʥʪʦʚ ʫʞʝ ʥʘ ʧʝʨʚʳʭ ʵʪʘʧʘʭ ʙʦʣʝʟʥʠ. ʍʦʪʷ ʚ ʧʨʠʥʮʠʧʝ ʢʘʰʝʣʴ ʠ ʯʫʚ-

ʩʪʚʦ ʥʝʭʚʘʪʢʠ ʚʦʟʜʫʭʘ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ, ʙʦʣʴʥʳʝ ʚʳ-

ʧʦʣʥʷʶʪ ʵʪʦ ʥʝʦʜʠʥʘʢʦʚʦ, ʪʘʢ ʢʘʢ ʩʪʝʧʝʥʴ ʚʦʩʧʨʠʷʪʠʷ ʫ ʥʠʭ ʨʘʟʣʠʯʥʘʷ. ʇʨʠ 
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ʨʘʢʝ ʣʝʛʢʦʛʦ ʵʪʠ ʩʠʤʧʪʦʤʳ ʩʯʠʪʘʶʪʩʷ ʚʝʜʫʱʠʤʠ ʩʨʝʜʠ ʬʘʢʪʦʨʦʚ, ʚʳʨʘ-

ʞʝʥʥʦ ʚʣʠʷʶʱʠʭ ʥʘ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ [3]. 

ʅʝʦʙʭʦʜʠʤʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʚ ʣʝʯʝʥʠʠ ʙʦʣʴʥʳʭ ʨʘʢʦʤ ʣʝʛʢʦʛʦ ʩʯʠʪʘ-

ʝʪʩʷ ʧʘʣʣʠʘʪʠʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʪʝʨʤʠʥʘʣʴʥʳʤ ʧʘʮʠʝʥʪʘʤ, ʚʦ ʛʣʘʚʝ ʢʦʪʦ-

ʨʳʭ ʩʪʦʠʪ ʢʦʥʪʨʦʣʠʨʦʚʘʥʠʝ ʧʨʠʟʥʘʢʦʚ ʟʘʙʦʣʝʚʘʥʠʷ, ʨʝʘʣʠʟʘʮʠʷ ʩʦʮʠʘʣʴʥʦ- 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ. ʋ ʙʦʣʴʥʳʭ ʩ ʨʘʢʦʤ ʣʝʛʢʦʛʦ ʚʝʜʫʱʝʡ ʟʘʜʘʯʝʡ 

ʧʘʣʣʠʘʪʠʚʥʦʡ ʧʦʤʦʱʠ ʩʯʠʪʘʝʪʩʷ ʫʧʨʘʚʣʝʥʠʝ ʦʜʳʰʢʦʡ ʠ ʢʘʰʣʝʤ. ɿʘ ʨʫʙʝ-

ʞʦʤ ʫʞʝ ʠʤʝʝʪʩʷ ʦʧʳʪ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʧʠʨʘʪʦʨʥʳʤʠ ʩʠʤʧʪʦʤʘʤʠ ʫ ʙʦʣʴʥʳʭ 

ʨʘʢʦʤ ʣʝʛʢʦʛʦ, ʢʦʪʦʨʳʡ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʝʛʦ ʙʦʣʴʰʫʶ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠ-

ʤʦʩʪʴ [4]. 

ɺʝʜʫʱʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʫʧʨʘʚʣʝʥʠʷ ʜʳʭʘʪʝʣʴʥʳʤ ʜʠʩʢʦʤʬʦʨʪʦʤ, ʦʩʦ-

ʙʝʥʥʦ ʫ ʪʝʨʤʠʥʘʣʴʥʳʭ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʢʦʤ ʣʝʛʢʦʛʦ, ʩʯʠʪʘʝʪʩʷ ʤʝʜʠʢʘʤʝʥʪʦʟ-

ʥʦʝ ʣʝʯʝʥʠʝ. ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʫʧʦʨʥʦʛʦ ʢʘʰʣʷ ʠ ʫʤʝʥʴʰʝʥʠʷ ʦʱʫʱʝʥʠʷ 

ʦʜʳʰʢʠ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʙʨʦʥʭʦʨʘʩʰʠʨʷʶʱʠʝ ʧʨʝʧʘʨʘʪʳ, ʭʦʣʠʥʦʣʠ-

ʪʠʢʠ, ʤʝʪʠʣʢʩʘʥʪʠʥʳ, ʛʣʶʢʦʢʦʨʪʠʢʦʩʪʝʨʦʠʜʳ ʠ ʜʨʫʛʠʝ ʩʨʝʜʩʪʚʘ [6]. 

ʇʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ, ʚ ʢʘ-

ʯʝʩʪʚʝ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʩʠʤʧʪʦʤʦʚ ʚʦʟʤʦʞʥʦ 

ʧʨʠʤʝʥʷʪʴ ʤʝʩʪʥʦʘʥʝʩʪʝʟʠʨʫʶʱʠʝ ʧʨʝʧʘʨʘʪʳ ʠʥʛʘʣʷʮʠʦʥʥʳʤ ʧʫʪʝʤ 

[5,7,8]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʧʦʚʳʰʝʥʥʦʡ ʠʤʧʫʣʴʩʘʮʠʠ ʩ 

ʣʝʛʦʯʥʳʭ ʨʝʮʝʧʪʦʨʦʚ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʠʜʦʢʘʠʥ ʩ ʧʦʤʦʱʴʶ 

ʠʥʛʘʣʷʮʠʡ. ʃʠʜʦʢʘʠʥ ʷʚʣʷʝʪʩʷ ʤʝʩʪʥʳʤ ʘʥʝʩʪʝʪʠʢʦʤ, ʫʤʝʥʴʰʘʝʪ ʨʝʮʝʧʪʦʨ-

ʥʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢʘʰʣʝʚʳʭ ʨʝʮʝʧʪʦʨʦʚ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʢʘʰʝʣʴ 

[9]. ʕʪʘ ʤʝʪʦʜʠʢʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʘʣʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʤʝ-

ʜʠʮʠʥʝ. ʀʟ ʠʤʝʶʱʠʭʩʷ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ 5% ʨʘʩʪʚʦʨʘ ʣʠʜʦʢʘʠʥʘ ʩ ʧʦʤʦʱʴʶ ʠʥʛʘʣʷʮʠʡ ʯʝʨʝʟ ʥʝʙʫʣʘʡʟʝʨ ʩʯʠ-

ʪʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʫʩʪʨʘʥʝʥʠʷ ʢʘʰʣʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʭʨʦʥʠʯʝ-

ʩʢʠʤʠ ʙʦʣʝʟʥʷʤʠ ʣʝʛʢʠʭ. ʅʦ ʪʘʢʠʝ ʙʦʣʴʥʳʝ ʥʝ ʟʘʤʝʯʘʣʠ ʚʠʜʠʤʦʛʦ ʩʥʠʞʝʥʠʷ 

ʜʳʭʘʪʝʣʴʥʦʛʦ ʜʠʩʢʦʤʬʦʨʪʘ, ʘ ʪʘʢʞʝ ʫʣʫʯʰʝʥʠʷ ʧʝʨʝʥʦʩʠʤʦʩʪʠ ʬʠʟʠʯʝʩʢʠʭ 

ʥʘʛʨʫʟʦʢ [10]. ʊʦ ʝʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʩʪʥʳʭ ʘʥʝʩʪʝʪʠʢʦʚ, ʘ ʠʤʝʥʥʦ ʣʠʜʦ-

ʢʘʠʥʘ ʚ ʚʠʜʝ ʠʥʛʘʣʷʮʠʡ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʦʜʳʰʢʠ ʚʦʟʤʦʞʥʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʫ ʪʝʨʤʠʥʘʣʴʥʳʭ ʧʘʮʠʝʥʪʦʚ. 

Цель исследования. ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʠʟʫ-

ʯʝʥʠʝ ʚʦʟʤʦʞʥʳʭ ʤʝʪʦʜʦʚ ʫʣʫʯʰʝʥʠʝ ʦʢʘʟʘʥʠʷ ʧʘʣʣʠʘʪʠʚʥʦʡ ʧʦʤʦʱʠ ʧʘ-

ʮʠʝʥʪʘʤ ʩ ʨʘʢʦʤ ʣʝʛʢʦʛʦ. 

Материалы и методы. ʈʘʙʦʪʘ ʚʳʧʦʣʥʷʣʘʩʴ ʥʘ ʙʘʟʝ ʈʷʟʘʥʩʢʦʛʦ ʦʙ-

ʣʘʩʪʥʦʛʦ ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʥʢʦʣʦʛʠʯʝʩʢʦʛʦ ʜʠʩʧʘʥʩʝʨʘ. ʆʙʩʣʝʜʦʚʘʥʦ 60 ʧʘʮʠ-

ʝʥʪʦʚ ʩ ʨʘʢʦʤ ʣʝʛʢʦʛʦ ʨʘʟʣʠʯʥʦʡ ʣʦʢʘʣʠʟʘʮʠʝʡ ʧʨʦʮʝʩʩʘ (8 ʞʝʥʱʠʥ ʠ 52 
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ʤʫʞʯʠʥʳ), ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʪʘʜʠʷʤʠ ʧʦ ʩʠʩʪʝʤʝ TNM ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʦ-

ʪʠʚʦʨʘʢʦʚʦʛʦ ʩʦʶʟʘ 6-ʡ ʨʝʜʘʢʮʠʠ (2002 ʛ.). ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʙʦʣʴʥʳʭ ï 

61,64Ñ0,98 ʛʦʜʘ (ʦʪ 40 ʜʦ 73 ʣʝʪ). 

ɺʩʝʤ ʧʘʮʠʝʥʪʘʤ ʧʨʦʚʦʜʠʣʘʩʴ ʦʮʝʥʢʘ ʬʫʥʢʮʠʠ ʣʝʛʢʠʭ. ʉʪʝʧʝʥʴ ʚʳʨʘ-

ʞʝʥʥʦʩʪʠ ʜʠʩʧʥʦʵ ʠʟʤʝʨʷʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʚʠʟʫʘʣʴʥʦʡ ʘʥʘʣʦʛʦʚʦʡ ʰʢʘʣʳ 

(ɺɸʐ). ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʢʘʰʣʷ ʠʟʤʝʨʷʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɺɸʐ ʠ ʙʘʣʣʴ-

ʥʦʡ ʰʢʘʣʳ ʜʥʝʚʥʦʛʦ ʠ ʥʦʯʥʦʛʦ ʢʘʰʣʷ. ʌʫʥʢʮʠʷ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ ʦʮʝʥʠ-

ʚʘʣʘʩʴ ʥʘ ʢʦʤʧʴʶʪʝʨʥʦʤ ʩʧʠʨʦʛʨʘʬʝ Spiro Link (ʉʐɸ). ʀʥʛʘʣʷʮʠʠ 2 ʤʣ ʨʘʩ-

ʪʚʦʨʘ ʣʠʜʦʢʘʠʥʘ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʨʝʩʩʦʨʥʦʛʦ ʥʝʙʫ-

ʣʘʡʟʝʨʘ OMRON (ʗʧʦʥʠʷ), ʫʧʨʘʚʣʷʝʤʦʛʦ ʜʳʭʘʥʠʝʤ, ʘʢʪʠʚʠʨʫʝʤʦʛʦ ʚʜʦ-

ʭʦʤ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʥʛʘʣʷʮʠʦʥʥʦʡ ʪʝʨʘʧʠʠ: ʧʨʠ ʧʦʪʦʢʝ 10 ʣ/ʤʠʥ. ï 8 

ʤʠʥ., ʩ ʫʯʝʪʦʤ ʚʜʦʭʘ ʧʘʮʠʝʥʪʘ ï 6 ʤʠʥ. ʈʘʟʦʚʘʷ ʜʦʟʘ ʣʠʜʦʢʘʠʥʘ 10-40 ʤʛ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ 5% ʨʘʩʪʚʦʨʘ ʣʠʜʦʢʘʠʥʘ 10% ʝʛʦ ʨʘʩʪʚʦʨ ʨʘʟʚʦʜʠʣʠ ʚ ʬʠʟʠʦ-

ʣʦʛʠʯʝʩʢʦʤ ʨʘʩʪʚʦʨʝ 1:1. ɺʨʝʤʷ ʠʥʛʘʣʷʮʠʦʥʥʦʡ ʪʝʨʘʧʠʠ ʙʳʣʦ ʠʥʜʠʚʠʜʫʘʣʴ-

ʥʳʤ ʜʣʷ ʢʘʞʜʦʛʦ ʧʘʮʠʝʥʪʘ ʠ ʦʧʨʝʜʝʣʷʣʦʩʴ ʩʦʩʪʦʷʥʠʝʤ ʠ ʝʛʦ ʞʝʣʘʥʠʝʤ. ɺ 

ʥʘʯʘʣʝ ʧʨʦʮʝʜʫʨʳ ʧʨʠ ʧʝʨʚʦʤ ʧʦʧʘʜʘʥʠʠ ʧʨʝʧʘʨʘʪʘ ʚ ʜʳʭʘʪʝʣʴʥʳʝ ʧʫʪʠ 

ʙʦʣʴʥʳʝ ʤʦʛʣʠ ʦʱʫʱʘʪʴ ʜʳʭʘʪʝʣʴʥʳʡ ʜʠʩʢʦʤʬʦʨʪ. ʉ ʮʝʣʴʶ ʙʦʣʝʝ ʵʬʬʝʢ-

ʪʠʚʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʚʘʞʥʳʤ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʷʚʣʷʣʦʩʴ ʫʩʪʘʥʦʚʣʝ-

ʥʠʝ ʢʦʤʧʣʘʝʥʩʘ ʤʝʞʜʫ ʚʨʘʯʦʤ ʠ ʧʘʮʠʝʥʪʦʤ. ʇʝʨʝʜ ʠ ʯʝʨʝʟ 30 ʤʠʥʫʪ ʧʦʩʣʝ 

ʠʥʛʘʣʷʮʠʦʥʥʦʡ ʪʝʨʘʧʠʠ ʧʘʮʠʝʥʪʘʤ ʧʨʦʚʦʜʠʣʘʩʴ ʩʧʠʨʦʛʨʘʬʠʯʝʩʢʦʝ ʠʩʩʣʝ-

ʜʦʚʘʥʠʝ. 

Результаты и их обсуждение. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʩʝ ʙʦʣʴʥʳʝ ʨʘʢʦʤ 

ʣʝʛʢʦʛʦ ʞʘʣʦʚʘʣʠʩʴ ʥʘ ʯʫʚʩʪʚʦ ʥʝʭʚʘʪʢʠ ʚʦʟʜʫʭʘ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʝʧʝ-

ʥʴʶ ʚʳʨʘʞʝʥʥʦʩʪʠ ʜʠʩʧʥʦʵ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɺɸʐ ʧʘʮʠʝʥʪʳ ʙʳʣʠ ʨʘʟʜʝ-

ʣʝʥʳ ʥʘ ʪʨʠ ʛʨʫʧʧʳ: ʦʪ 0 ʜʦ 3,3 ʙʘʣʣʦʚ ï 1 ʙʦʣʴʥʦʡ; ʦʪ 3,3 ʜʦ 6,6 ʙʘʣʣʦʚ ï 

48 ʙʦʣʴʥʳʭ; ʙʦʣʝʝ 6,6 ʙʘʣʣʦʚ ï 11 ʙʦʣʴʥʳʭ. ʇʦ ʜʘʥʥʳʤ ʩʧʠʨʦʛʨʘʬʠʠ ʫ ʚʩʝʭ 

ʧʘʮʠʝʥʪʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ ʙʳʣʠ ʧʨʘʢʪʠʯʝ-

ʩʢʠ ʥʦʨʤʘʣʴʥʳʤʠ ʣʠʙʦ ʚʳʷʚʣʷʣʠʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʠʭ ʦʪʢʣʦʥʝʥʠʷ. 

ʂʘʰʝʣʴ ʪʘʢʞʝ ʷʚʣʷʣʩʷ ʧʦʩʪʦʷʥʥʦʡ ʞʘʣʦʙʦʡ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʙʦʣʴ-

ʥʳʭ ʨʘʢʦʤ ʣʝʛʢʦʛʦ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʢʘʰʣʷ ʧʘʮʠʝʥʪʳ ʧʦ 

ɺɸʐ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʛʨʫʧʧʳ: ʦʪ 0 ʜʦ 3,3 ʙʘʣʣʦʚ ï 6 ʙʦʣʴʥʳʭ; ʦʪ 3,3 ʜʦ 

6,6 ʙʘʣʣʦʚ ï 44 ʙʦʣʴʥʳʭ; ʙʦʣʴʰʝ 6,6 ʙʘʣʣʦʚ ï 10 ʙʦʣʴʥʳʭ. ʇʦ ʙʘʣʣʴʥʦʡ 

ʰʢʘʣʝ ʜʥʝʚʥʦʛʦ ʢʘʰʣʷ ʧʨʝʚʘʣʠʨʦʚʘʣ ʯʘʩʪʳʡ ʢʘʰʝʣʴ, ʥʝ ʚʣʠʷʶʱʠʡ ʥʘ ʜʥʝʚ-

ʥʫʶ ʘʢʪʠʚʥʦʩʪʴ (3 ʙʘʣʣʘ) ï ʫ 28 ʙʦʣʴʥʳʭ. ʇʦ ʰʢʘʣʝ ʥʦʯʥʦʛʦ ʢʘʰʣʷ ʯʘʱʝ 

ʙʳʣ ʢʘʰʝʣʴ, ʧʨʠʚʦʜʷʱʠʡ ʢ ʧʨʝʨʳʚʘʥʠʶ ʩʥʘ ʥʝ ʙʦʣʝʝ 2-ʭ ʨʘʟ (3 ʙʘʣʣʘ) ï ʫ 

21ʧʘʮʠʝʥʪʘ. 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʩʪʝʧʝʥʠ ʚʦʩʧʨʠʷʪʠʷ ʢʘʰʣʷ ʠ ʜʳʭʘʪʝʣʴʥʦʛʦ ʜʠʩʢʦʤ-
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ʬʦʨʪʘ ʚʩʝʤ ʙʦʣʴʥʳʤ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʠʥʛʘʣʷʮʠʠ 5% ʨʘʩʪʚʦʨʘ ʣʠʜʦʢʘʠʥʘ ʯʝ-

ʨʝʟ ʥʝʙʫʣʘʡʟʝʨ. ʈʝʟʫʣʴʪʘʪʳ ʠʥʛʘʣʷʮʠʦʥʥʦʛʦ ʣʝʯʝʥʠʷ ʣʠʜʦʢʘʠʥʦʤ ʫ ʧʘʮʠʝʥ-

ʪʦʚ ʨʘʢʦʤ ʣʝʛʢʦʛʦ ʦʢʘʟʘʣʠʩʴ ʥʝʦʜʠʥʘʢʦʚʳʤʠ. ʋ 43 ʧʘʮʠʝʥʪʦʚ ʦʪʤʝʯʘʣʦʩʴ 

ʟʘʤʝʪʥʦʝ ʩʥʠʞʝʥʠʝ ʩʪʝʧʝʥʠ ʜʳʭʘʪʝʣʴʥʦʛʦ ʜʠʩʢʦʤʬʦʨʪʘ, 17 ʙʦʣʴʥʳʭ ʚʳʨʘ-

ʞʝʥʥʦʛʦ ʩʥʠʞʝʥʠʷ ʜʠʩʧʥʦʵ ʥʝ ʦʪʤʝʪʠʣʠ. ʆʪʩʶʜʘ ʚʩʝ ʧʘʮʠʝʥʪʳ ʙʳʣʠ ʨʘʟʜʝ-

ʣʝʥʳ ʥʘ ʜʚʝ ʢʘʪʝʛʦʨʠʠ: ʨʝʩʧʦʥʜʝʨʳ (ʦʪʚʝʪʯʠʢʠ) ʠ ʥʝʨʝʩʧʦʥʜʝʨʳ (ʥʝʦʪʚʝʪ-

ʯʠʢʠ). ʈʝʩʧʦʥʜʝʨʳ (72%) ʦʪʤʝʯʘʣʠ ʫʤʝʥʴʰʝʥʠʝ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ 

ʦʜʳʰʢʠ ʧʦʩʣʝ ʠʥʛʘʣʷʮʠʦʥʥʦʡ ʪʝʨʘʧʠʠ ʣʠʜʦʢʘʠʥʦʤ. ɺʦ ʚʨʝʤʷ ʦʙʲʝʢʪʠʚʥʦʛʦ 

ʠʟʤʝʨʝʥʠʷ ʦʜʳʰʢʠ ʧʦʩʣʝ ʠʥʛʘʣʷʮʠʠ ʫ ʙʦʣʴʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɺɸʐ 

ʦʜʳʰʢʘ ʩʦʩʪʘʚʠʣʘ 5,07Ñ0,15 ʙʘʣʣʘ. ʇʦʩʣʝ ʧʨʦʮʝʜʫʨʳ ʜʠʩʧʥʦʵ ʜʦʩʪʦʚʝʨʥʦ 

ʩʥʠʟʠʣʘʩʴ ʥʘ 0,48Ñ0,09 ʙʘʣʣʘ. ʋ ʥʝʨʝʩʧʦʥʜʝʨʦʚ (28%) ʠʥʛʘʣʷʮʠʦʥʥʘʷ ʪʝʨʘ-

ʧʠʷ ʩ ʣʠʜʦʢʘʠʥʦʤ ʦʢʘʟʘʣʘʩʴ ʥʝʵʬʬʝʢʪʠʚʥʦʡ. ʇʦ ɺɸʐ ʦʜʳʰʢʠ ʧʘʮʠʝʥʪʳ 

ʙʳʣʠ ʧʦʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʚ ʛʨʫʧʧʝ ʨʝʩʧʦʥʜʝʨʦʚ ʫ 32 ʧʘʮʠʝʥʪʦʚ 

ʦʜʳʰʢʘ ʩʦʩʪʘʚʠʣʘ 3,3 ï ʙʘʣʣʦʚ, ʫ 11 ʧʘʮʠʝʥʪʦʚ ï ʩʚʳʰʝ 6,6 ʙʘʣʣʦʚ. ʋ ʥʝʨʝ-

ʩʧʦʥʜʝʨʦʚ: 1 ʧʘʮʠʝʥʪ ï ʦʜʳʰʢʘ 0-3,3 ʙʘʣʣʘ, 16 ʧʘʮʠʝʥʪʦʚ ï 3,3-6,6 ʙʘʣʣʦʚ. 

ʀʪʘʢ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫ ʙʦʣʴʥʳʭ, ʫ ʢʦʪʦʨʳʭ ʠʥʛʘʣʷʮʠʦʥʥʘʷ ʪʝʨʘʧʠʷ 

ʣʠʜʦʢʘʠʥʦʤ ʙʳʣʘ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʵʬʬʝʢʪʦʤ, ʯʫʚʩʪʚʦ ʥʝʭʚʘʪʢʠ ʚʦʟʜʫʭʘ 

ʙʳʣʦ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʝ. ʇʘʮʠʝʥʪʳ, ʫ ʢʦʪʦʨʳʭ ʠʥʛʘʣʷʮʠʦʥʥʘʷ ʪʝʨʘʧʠʷ ʦʢʘ-

ʟʘʣʘʩʴ ʥʝʵʬʬʝʢʪʠʚʥʦʡ, ʧʨʝʜʩʪʘʚʠʣʠ ʛʨʫʧʧʫ ʩ ʫʤʝʨʝʥʥʦʡ ʦʜʳʰʢʦʡ. 

100% ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʢʦʤ ʣʝʛʢʦʛʦ ʧʦʩʣʝ ʠʥʛʘʣʷʮʠʦʥʥʦʡ ʪʝʨʘʧʠʠ ʣʠʜʦ-

ʢʘʠʥʘ ʦʪʤʝʯʘʣʠ ʫʤʝʥʴʰʝʥʠʝ ʢʘʰʣʷ. ʇʨʠ ʦʙʲʝʢʪʠʚʥʦʤ ʠʟʤʝʨʝʥʠʠ ʢʘʰʣʷ ʝʛʦ 

ʟʥʘʯʝʥʠʝ ʧʦ ɺɸʐ ʩʦʩʪʘʚʠʣʦ 5,19Ñ0,20 ʙʘʣʣʘ, ʧʦʩʣʝ ʠʥʛʘʣʷʮʠʠ ï 3,23Ñ0,21 

ʙʘʣʣʘ. ʇʨʠ ʠʟʤʝʨʝʥʠʠ ʢʘʰʣʷ ʧʦʩʣʝ ʠʥʛʘʣʷʮʠʠ ʧʦ ɺɸʐ ʚʳʷʚʣʝʥʦ ʜʦʩʪʦʚʝʨ-

ʥʦʝ ʩʥʠʞʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʢʘʰʣʷ ʚ ʩʨʝʜʥʝʤ ʥʘ 1,87Ñ0,11 ʙʘʣʣʘ.  

ʇʨʠ ʘʥʘʣʠʟʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʳʭʘʥʠʷ ʚ ʜʠʥʘʤʠʢʝ ʫʩʪʘ-

ʥʦʚʣʝʥʦ ʦʪʩʫʪʩʪʚʠʝ ʜʦʩʪʦʚʝʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʬʫʥʢʮʠʠ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ 

ʧʦʩʣʝ ʠʥʛʘʣʷʮʠʦʥʥʦʡ ʪʝʨʘʧʠʠ. 

Выводы 

1. ɼʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʚʳʨʘʞʝʥʥʦʡ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʤʧʪʦʤʘʪʠʢʦʡ ʚ ʪʝʨʤʠ-

ʥʘʣʴʥʦʡ ʩʪʘʜʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʠʥʛʘʣʷʮʠʦʥʥʘʷ ʪʝʨʘʧʠʷ ʣʠʜʦʢʘʠʥʘ ʵʬʬʝʢʪʠʚʥʘ. 

2. 100% ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʢʦʤ ʣʝʛʢʦʛʦ ʦʪʤʝʯʘʣʠ ʩʥʠʞʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʢʘʰʣʷ ʧʦʩʣʝ ʠʥʛʘʣʷʮʠʡ ʣʠʜʦʢʘʠʥʘ. ʋ 72% ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʢʦʤ ʣʝʛʢʦʛʦ ʧʦʩʣʝ 

ʠʥʛʘʣʷʮʠʡ ʣʠʜʦʢʘʠʥʘ ʚʳʷʚʣʝʥʦ ʫʤʝʥʴʰʝʥʠʝ ʩʫʙʲʝʢʪʠʚʥʦʝ ʦʱʫʱʝʥʠʷ 

ʦʜʳʰʢʠ - ʨʝʩʧʦʥʜʝʨʳ (ʦʪʚʝʪʯʠʢʠ); 28% ʧʘʮʠʝʥʪʦʚ ʨʘʢʦʤ ʣʝʛʢʦʛʦ ʥʝ ʦʪʚʝ-

ʯʘʣʠ ʥʘ ʪʝʨʘʧʠʶ - ʥʝʨʝʩʧʦʥʜʝʨʳ (ʥʝʦʪʚʝʪʯʠʢʠ). 

3. ɺ ʛʨʫʧʧʫ ʨʝʩʧʦʥʜʝʨʦʚ ʚʢʣʶʯʝʥʳ ʧʘʮʠʝʥʪʳ ʩ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤ 

ʜʠʩʧʥʦʵ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʢʘʰʣʝʤ, ʘ ʪʘʢʞʝ ʜʠʩʢʦʤʬʦʨʪʦʤ ʚ ʛʨʫʜʥʦʡ ʢʣʝʪʢʝ, 

ʩʣʘʙʦʩʪʴʶ, ʥʝʜʦʤʦʛʘʥʠʝʤ. 
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ʉʊɸʈʏɽʉʂɸʗ ʕʄʌʀɿɽʄɸ ʃɪɻʂʀʍ ʀʉʆɽɼʀʅʀʊɽʃʔʅʆʊʂɸʅʅɸʗ 

ДИСПЛАЗИЯ 

ɺ.ʅ. ɸʙʨʦʩʠʤʦʚ1, ʉ.ɺ. ɹʝʩʩʦʥʦʚʘ2 

 

ʌɻɹʆʋ ɺʆ ʈʷʟɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʈʷʟʘʥʴ, ʈʦʩʩʠʷ (1) 

ʌʂʋ ɻɹ ʄʉʕ ʧʦ ʈʷʟʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʄʠʥʪʨʫʜʘ ʈʦʩʩʠʠ (2) 

 

Аннотация. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠ-ʢʦʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʤ ʦʩʦʙʝʥ-

ʥʦʩʪʷʤ ʩʪʘʨʯʝʩʢʦʡ ʵʤʬʠʟʝʤʳ ʣʸʛʢʠʭ ʠ ʝʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʶ ʩ ʩʠʥʜʨʦʤʦʤ ʜʠʩʧʣʘʟʠʠ ʩʦ-

ʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ, ʢʦʤʦʨʙʠʜʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. 

Ключевые слова: ʩʪʘʨʯʝʩʢʘʷ ʵʤʬʠʟʝʤʘ ʣʝʛʢʠʭ, ʜʠʩʧʣʘʟʠʷ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ 

ʪʢʘʥʠ, ʢʦʤʦʨʙʠʜʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ. 

 

Abstract. The article is devoted to the anthropometric-constitutional features of senile 

emphysema and its relationship with connective tissue dysplasia syndrome, comorbid diseases. 

Key words: senile pulmonary emphysema, connective tissue dysplasia, comorbid dis-

eases. 

 

Цель исследования ï ʠʟʫʯʠʪʴ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠ- ʢʦʥʩʪʠʪʫʮʠʦʥʘʣʴ-

ʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ ʩʦ ʩʪʘʨʯʝʩʢʦʡ ʵʤʬʠʟʝʤʦʡ ʣʝʛʢʠʭ (ʉʕʃ), ʦʧʨʝ-

ʜʝʣʠʪʴ ʚʘʨʠʘʥʪʳ ʪʝʣʦʩʣʦʞʝʥʠʷ, ʠʭ ʩʚʷʟʴ ʩ ʘʥʘʪʦʤʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦ-

ʙʝʥʥʦʩʪʷʤʠ ʦʨʛʘʥʠʟʤʘ, ʬʝʥʦʪʠʧʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʩʠʥʜʨʦʤʘ ʜʠʩʧʣʘʟʠʠ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ, ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. 

Материалы и методы. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ ʢʘʬʝʜʨʳ 

ʪʝʨʘʧʠʠ ʌɼʇʆ ʩ ʢʫʨʩʦʤ ʩʝʤʝʡʥʦʡ ʤʝʜʠʮʠʥʳ ʈʷʟɻʄʋ - 1-ʛʦ ʪʝʨʘʧʝʚʪʠʯʝ-

ʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈʷʟʘʥʩʢʦʛʦ ʦʙʣʘʩʪʥʦʛʦ ʢʣʠʥʠʯʝʩʢʦʛʦ ʛʦʩʧʠʪʘʣʷ ʚʝʪʝʨʘʥʦʚ 

ʚʦʡʥ ʚ ʪʝʯʝʥʠʝ 6 ʣʝʪ.  

ʅʘ ʢʘʞʜʦʛʦ ʧʘʮʠʝʥʪʘ ʟʘʧʦʣʥʷʣʘʩʴ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʨʝʛʠʩʪʨʘʮʠʦʥʥʘʷ 

ʢʘʨʪʘ. ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʘʮʠʝʥʪ ʧʦʜʧʠʩʳʚʘʣ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʝ 

ʩʦʛʣʘʩʠʝ, ʝʛʦ ʠʥʬʦʨʤʠʨʦʚʘʣʠ ʦ ʮʝʣʠ ʠ ʤʝʪʦʜʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ɹʳʣʦ ʦʙʩʣʝʜʦʚʘʥʦ 100 ʧʘʮʠʝʥʪʦʚ ʩʦ ʉʕʃ. ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ʚʢʣʶ-

ʯʘʣʘ 50 ʯʝʣʦʚʝʢ ʩʪʨʘʜʘʶʱʠʭ ʍʆɹʃ. ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʧʘʮʠʝʥʪʦʚ ʦʙʦʠʭ 

ʛʨʫʧʧ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʣʩʷ, ʩʦʩʪʘʚʠʣ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʝ 77,96Ñ0,82 

ʛʦʜʘ, ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ - 76,5Ñ 0,6 ʛʦʜʘ. 

ʂʨʠʪʝʨʠʷʤʠ ʚʢʣʶʯʝʥʠʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʪʘʣʠ: ʚʦʟʨʘʩʪ ʩʪʘʨʰʝ 75 ʣʝʪ, 

ʤʫʞʩʢʦʡ ʧʦʣ, ʦʪʩʫʪʩʪʚʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠ ʚ ʘʥʘʤʥʝʟʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʳʭ ʚʨʝʜʥʦʩʪʝʡ, ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʣʝʛʢʠʭ; ʜʦʧʫʩʢʘʣʠʩʴ ʧʘʮʠʝʥʪʳ ʩ 

ʀɹʉ - ʩʪʝʥʦʢʘʨʜʠʷ ʥʘʧʨʷʞʝʥʠʷ ʥʝ ʚʳʰʝ II ʌʂ. ʀʟ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʠʩ-

ʢʣʶʯʝʥʳ ʧʘʮʠʝʥʪʳ ʩʦ ʉʕʃ ʩ ʪʷʞʝʣʦʡ ʩʝʨʜʝʯʥʦʡ ʧʘʪʦʣʦʛʠʝʡ (ʧʝʨʝʥʝʩʰʠʝ 

ʠʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ, ʠʤʝʶʱʠʝ ʩʣʦʞʥʳʝ ʥʘʨʫʰʝʥʠʝʤ ʨʠʪʤʘ ʠ ʧʨʦʚʦʜʠʤʦʩʪʠ, 
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ʪʷʞʝʣʘʷ ʩʪʝʥʦʢʘʨʜʠʷ, ʚʳʩʦʢʠʤʠ ʢʣʘʩʩʘʤʠ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ), ʠʩ-

ʢʣʶʯʘʣʠʩʴ ʧʘʮʠʝʥʪʳ ʩ ʘʥʝʤʠʝʡ, ʍɹʇ, ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʦʧʫʭʦʣʷʤʠ. ɼʠʘ-

ʛʥʦʟ ʉʕʃ ʫʩʪʘʥʘʚʣʠʚʘʣʩʷ ʧʦ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʤ ʩʥʠʤʢʘʤ ʛʨʫʜʥʦʡ ʧʦʣʦʩʪʠ 

- ʦʪʤʝʯʘʣʠʩʴ ʭʘʨʘʢʪʝʨʥʳʝ ʧʨʠʟʥʘʢʠ ʵʤʬʠʟʝʤʳ. 

ɼʠʟʘʡʥ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʷʣ ʠʟ 4 ʵʪʘʧʦʚ.  

ʅʘ 1 ʵʪʘʧʝ - ʦʪʙʦʨ ʧʘʮʠʝʥʪʦʚ, ʘʥʘʣʠʟ ʞʘʣʦʙ ʠ ʘʥʘʤʥʝʟʘ, ʬʠʟʠʢʘʣʴʥʳʡ 

ʦʩʤʦʪʨ, ʫʪʦʯʥʷʣʘʩʴ ʩʦʧʫʪʩʪʚʫʶʱʘʷ ʧʘʪʦʣʦʛʠʷ.  

ʅʘ 2 ʵʪʘʧʝ - ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʦ ʤʝʪʦʜʠʢʝ ɺ.ɺ. ɹʫ-

ʥʘʢʘ [1,2]. ʊʠʧʳ ʢʦʥʩʪʠʪʫʮʠʠ ʚʳʷʚʣʷʣʠʩʴ ʧʦ ʩʭʝʤʝ ɺ.ɺ. ɹʫʥʘʢʘ ʠ ʨʝʢʦʤʝʥ-

ʜʘʮʠʷʤ ʄ.ɻ. ʏʝʨʥʦʨʫʮʢʦʛʦ [1,3,4]. ʇʨʠʤʝʥʷʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʘʥʪʨʦʧʦʤʝʪʨʠ-

ʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ: ʘʥʪʨʦʧʦʤʝʪʨ, ʥʘʧʦʣʴʥʳʝ ʚʝʩʳ, ʢʘʣʠʧʝʨ, ʪʦʣʩʪʦʪʥʳʡ 

ʮʠʨʢʫʣʴ. ʀʟʤʝʨʷʣʩʷ ʨʦʩʪ, ʤʘʩʩʘ ʪʝʣʘ, ʜʣʠʥʘ ʰʝʠ ʠ ʪʫʣʦʚʠʱʘ, ʪʦʣʱʠʥʘ ʢʦʞ-

ʥʦʡ ʩʢʣʘʜʢʠ, ʦʢʨʫʞʥʦʩʪʴ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʠ ʟʘʧʷʩʪʴʷ, ʧʦʧʝʨʝʯʥʳʡ, ʧʝʨʝʜʥʝ-

ʟʘʜʥʠʡ ʨʘʟʤʝʨ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ, ʜʣʠʥʘ ʚʪʦʨʦʛʦ ʧʘʣʴʮʘ ʢʠʩʪʠ, ʚʳʩʦʪʘ ʠ ʜʣʠʥʘ 

ʩʚʦʜʘ ʩʪʦʧʳ.  

ʅʘ 3 ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʢʦʤʧʣʝʢʩʥʦʝ ʢʣʠʥʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ: 

ʦʙʱʠʡ ʘʥʘʣʠʟ ʢʨʦʚʠ, ʙʠʦʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʨʦʚʠ (ʣʠʧʠʜʥʳʡ 

ʩʧʝʢʪʨ, ʛʣʶʢʦʟʘ, ʙʠʣʠʨʫʙʠʥ, ʤʦʯʝʚʠʥʘ, ʢʨʝʘʪʠʥʠʥ), ʦʙʱʠʡ ʘʥʘʣʠʟ ʤʦʯʠ.  

ʅʘ 4 ʵʪʘʧʝ - ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ: ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ ʦʨʛʘʥʦʚ 

ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ, ʩʧʠʨʦʤʝʪʨʠʷ (ʫʪʦʯʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʬʫʥʢʮʠʠ ʚʥʝʰʥʝʛʦ 

ʜʳʭʘʥʠʷ), ʢʘʧʥʦʛʨʘʬʠʷ, ʕʂɻ, ʬʠʙʨʦʛʘʩʪʨʦʜʫʦʜʝʥʦʩʢʦʧʠʷ (ʌɻʉ), ʬʠʙʨʦʢʦ-

ʣʦʥʦʩʢʦʧʠʷ (ʌʂʉ), ʠʨʨʠʛʦʩʢʦʧʠʷ, ʋɿʀ ʦʨʛʘʥʦʚ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʠ ʟʘʙʨʶ-

ʰʠʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʕʍʆʂɻ ʩ ʧʦʤʦʱʴʶ ʵʭʦʢʘʨʜʠʦʛʨʘʬʘ ACUSON 

12SXPI0 (ʉʐɸ) ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʜʘʪʯʠʢʘ ʩ ʯʘʩʪʦʪʦʡ 3,5 

ʄɻʮ.  

Результаты собственных исследований. ʋ ʧʘʮʠʝʥʪʦʚ ʩʦ ʉʕʃ ʦʪʤʝ-

ʯʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ ʪʝʣʘ: ʚʝʩ 78,9Ñ1,1 ʢʛ ʧʨʠ ʨʦʩʪʝ 170,3Ñ1,08 ʩʤ, ʨʦ-

ʩʪʦʚʝʩʦʚʦʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 46,22Ñ0,55, ʫʚʝʣʠʯʝʥʠʝ ʠʥʜʝʢʩʘ ʂʝʪʣʝ 

(26,12 ʢʛ/ʤ2). ɺʳʷʚʣʝʥʦ ʪʝʣʦʩʣʦʞʝʥʠʝ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʝ (ʠʥʜʝʢʩ ʇʠʥʴʝ - 

12,9), ʰʠʨʦʢʦʛʨʫʜʦʩʪʴ (ʠʥʜʝʢʩ 81,73), ʛʠʧʝʨʩʪʝʥʠʯʝʩʢʘʷ ʢʦʥʩʪʠʪʫʮʠʷ (ʠʥ-

ʜʝʢʩ - ʦʢʨʫʞʥʦʩʪʴ ʟʘʧʷʩʪʴʷ ʢ ʜʣʠʥʝ ʚʪʦʨʦʛʦ ʧʘʣʴʮʘ 2,4Ñ0,7, ʠʥʜʝʢʩ ʫʜʣʠʥʝ-

ʥʠʷ ʚʝʨʭʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʩʦʩʪʘʚʠʣ 0,983Ñ0,4), ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ ʬʦʨʤʘ ʛʨʫʜ-

ʥʦʡ ʢʣʝʪʢʠ: ʧʝʨʝʜʥʝʟʘʜʥʠʡ ʠ ʙʦʢʦʚʦʡ ʨʘʟʤʝʨʳ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʧʨʠ ʉʕʃ ʩʦ-

ʩʪʘʚʠʣʠ 27,1Ñ0,86 ʩʤ ʠ 26,82Ñ0,73 ʩʤ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥ-

ʥʦʡ ʢʦʥʩʪʠʪʫʮʠʠ - ʦʪʩʫʪʩʪʚʠʝ ʢʦʨʦʪʢʦʡ ʰʝʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩʦ ʉʕʃ (ʜʣʠʥʘ ʰʝʠ 

- 8,06Ñ0.81 ʩʤ). ɼʘʥʥʳʝ ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʛʣʘʩʦʚʘʣʠʩʴ ʩ 

ʜʘʥʥʳʤʠ ʣʠʪʝʨʘʪʫʨʳ [5,7,8,9]. 
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ɺ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩ ʍʆɹʃ (ʢʦʥʪʨʦʣʴ) ʦʪʤʝʯʘʣʘʩʴ ʩʣʝʜʫʶʱʘʷ ʢʘʨ-

ʪʠʥʘ: ʧʦʥʠʞʝʥʥʘʷ ʤʘʩʩʘ ʪʝʣʘ (ʨʦʩʪʦʚʝʩʦʚʦʡ ʧʦʢʘʟʘʪʝʣʴ - 36,93Ñ0,7), ʧʨʝʦʙ-

ʣʘʜʘʥʠʝ ʘʩʪʝʥʠʯʝʩʢʦʛʦ ʪʠʧʘ ʢʦʥʩʪʠʪʫʮʠʠ, ʰʠʨʦʢʦʛʨʫʜʦʩʪʴ, ʚʩʣʝʜʩʪʚʠʝ ʵʤ-

ʬʠʟʝʤʘʪʦʟʥʦʡ (ʙʦʯʢʦʦʙʨʘʟʥʦʡ) ʬʦʨʤʳ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ, ʫʢʦʨʦʯʝʥʠʝ ʰʝʠ 

(7Ñ0,3 ʩʤ). ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʣʠ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ 

[7,10,11]. 

ʇʦʣʫʯʝʥʥʘʷ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʘʷ ʠ ʢʦʥʩʪʠʪʫʮʠʦʥʘʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʘ ʧʘʮʠʝʥʪʦʚ ʩʦ ʉʕʃ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʦʪʣʠʯʠʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʧʘʮʠʝʥʪʘʤʠ ʩ ʢʣʘʩʩʠʯʝʩʢʦʡ ʵʤʬʠʟʝʤʦʡ ʣʝʛʢʠʭ ʧʨʠ ʍʆɹʃ [10,11]. 

ʋ 10 (10%) ʧʘʮʠʝʥʪʦʚ ʩʦ ʉʕʃ ʚʳʷʚʣʝʥ ʘʩʪʝʥʠʯʝʩʢʠʡ ʪʠʧ ʢʦʥʩʪʠʪʫʮʠʠ, 

ʥʦʨʤʦʩʪʝʥʠʯʝʩʢʠʡ ʫ 30 (30%) ʦʙʩʣʝʜʦʚʘʥʥʳʭ, ʛʠʧʝʨʩʪʝʥʠʯʝʩʢʠʡ ʫ 60 (60%) 

ʯʝʣʦʚʝʢ. ɺ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʧʨʦʮʝʥʪʝ ʩʣʫʯʘʝʚ (5%) ʦʪʤʝʯʝʥʘ ʧʦʚʳʰʝʥʥʘʷ 

ʨʘʩʪʷʞʠʤʦʩʪʴ ʢʦʞʠ, ʥʘʜ ʥʘʨʫʞʥʳʤʠ ʢʦʥʮʘʤʠ ʢʣʶʯʠʮ ʜʦʩʪʠʛʘʣʘ 4 ʩʤ. ɺ ʙʦ-

ʣʝʝ ʧʦʣʦʚʠʥʳ ʩʣʫʯʘʝʚ ʥʘ ʢʦʞʝ ʚʳʷʚʣʝʥʳ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʨʦʜʠʥʢʠ, ʚʘʨʠʢʦʟ-

ʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʚʝʥ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʚ 23% ʩʣʫʯʘʝʚ, ʫ 20% ʦʙʩʣʝʜʦʚʘʥ-

ʥʳʭ - ʧʣʦʩʢʦʩʪʦʧʠʝ (ʧʦʧʝʨʝʯʥʦʝ ʧʣʦʩʢʦʩʪʦʧʠʝ ʚʳʷʚʣʝʥʦ ʚ 5% ʩʣʫʯʘʝʚ). 

ʅʘʨʫʞʥʳʝ ʙʨʶʰʥʳʝ ʛʨʳʞʠ (ʙʝʣʦʡ ʣʠʥʠʠ ʞʠʚʦʪʘ, ʙʝʜʨʝʥʥʳʝ, ʧʘʭʦʚʳʝ) ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʉʕʃ ʚʩʪʨʝʯʘʣʠʩʴ ʨʝʜʢʦ (11%). 

ɺ 100% ʩʣʫʯʘʝʚ ʫ ʧʘʮʠʝʥʪʦʚ ʩʦ ʉʕʃ ʚʳʷʚʣʝʥʳ ʘʥʦʤʘʣʠʠ ʧʦʟʚʦʥʦʯ-

ʥʠʢʘ (ʩʢʦʣʠʦʟ ʛʨʫʜʥʦʛʦ ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ, ʩʛʣʘʞʝʥʥʦʩʪʴ ʛʨʫʜʥʦʛʦ ʢʠ-

ʬʦʟʘ, ʫʩʠʣʝʥʠʝ ʧʦʷʩʥʠʯʥʦʛʦ ʣʦʨʜʦʟʘ).  

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʉʕʃ ʯʘʱʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʠ-

ʧʝʨʩʪʝʥʠʯʝʩʢʠʡ ʪʠʧ ʢʦʥʩʪʠʪʫʮʠʠ - 60%, ʘ ʧʨʠ ʍʆɹʃ ʚ 80% ʩʣʫʯʘʝʚ ʘʩʪʝʥʠ-

ʯʝʩʢʠʡ. ʅʠ ʚ ʦʜʥʦʡ ʛʨʫʧʧʝ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʥʝ ʚʳʷʚʣʝʥʦ ʥʘʣʠʯʠʝ ʘʥʦʤʘʣʠʠ 

ʢʦʞʠ. ʈʘʩʪʷʞʠʤʦʩʪʴ ʢʦʞʠ ʥʦʨʤʘʣʴʥʘʷ ʢʘʢ ʫ ʧʘʮʠʝʥʪʦʚ ʩʦ ʉʕʃ, ʪʘʢ ʠ ʫ ʙʦʣʴ-

ʥʳʭ ʍʆɹʃ. ʋ ʧʘʮʠʝʥʪʦʚ ʩʦ ʉʕʃ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʘʮʠʝʥʪʘʤʠ ʍʆɹʃ, ʯʘʱʝ 

ʚʳʷʚʣʷʶʪʩʷ ʘʥʦʤʘʣʠʠ ʧʦʟʚʦʥʦʯʥʠʢʘ. 

ʋ ʧʘʮʠʝʥʪʦʚ ʩʦ ʉʕʃ ʯʘʱʝ ʚʩʪʨʝʯʘʣʦʩʴ ʧʣʦʩʢʦʩʪʦʧʠʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʘ-

ʮʠʝʥʪʘʤʠ ʩ ʍʆɹʃ, ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ ʚʳʷʚʣʝʥʠʷ ʧʨʦʜʦʣʴʥʦʛʦ 

ʧʣʦʩʢʦʩʪʦʧʠʷ. ɺ ʥʝʙʦʣʴʰʦʤ ʧʨʦʮʝʥʪʝ ʚʳʷʚʣʷʣʦʩʴ ʫ ʙʦʣʴʥʳʭ ʩʦ ʉʕʃ ʧʦʧʝ-

ʨʝʯʥʦʝ ʧʣʦʩʢʦʩʪʦʧʠʝ, ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʧʦʧʝʨʝʯʥʦʛʦ ʧʣʦʩʢʦʩʪʦʧʠʷ ʥʝ 

ʦʪʤʝʯʝʥʦ. ɺʘʨʠʢʦʟʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʚʝʥ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʯʘʱʝ ʦʪʤʝʯʘ-

ʝʪʩʷ ʚ ʛʨʫʧʧʝ ʉʕʃ (23%), ʚ ʦʪʣʠʯʠʝ ʦʪ ʍʆɹʃ (10%). 

ʉʠʥʜʨʦʤ ʛʠʧʝʨʤʦʙʠʣʴʥʦʩʪʠ ʩʫʩʪʘʚʦʚ ʥʝ ʦʪʤʝʯʝʥ ʥʠ ʫ ʦʜʥʦʛʦ ʧʘʮʠ-

ʝʥʪʘ, ʵʪʦ ʩʢʦʨʝʝ ʚʩʝʛʦ ʦʙʲʷʩʥʷʝʪʩʷ ʚʦʟʨʘʩʪʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʦʧʦʨʥʦ-ʜʚʠ-

ʛʘʪʝʣʴʥʦʤ ʘʧʧʘʨʘʪʝ.  

ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ ʚʳʩʦʢʫʶ ʯʘʩʪʦʪʫ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 
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ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʜʠʩʧʣʘʟʠʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʧʨʠ ʉʕʃ: ʘʥʦ-

ʤʘʣʠʠ ʧʦʟʚʦʥʦʯʥʠʢʘ ʠ ʢʦʥʝʯʥʦʩʪʝʡ - ʧʨʦʜʦʣʴʥʦʝ ʠ ʧʦʧʝʨʝʯʥʦʝ ʧʣʦʩʢʦʩʪʦ-

ʧʠʝ, ʚʘʨʠʢʦʟ ʚʝʥ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ; ʧʘʪʦʣʦʛʠʷ ʢʦʞʠ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʉʕʃ 

ï ʚʪʦʨʠʯʥʦʝ ʩʠʩʪʝʤʥʦʝ ʧʦʨʘʞʝʥʠʝ [6]. 

ɺʳʷʚʣʝʥʳ ʧʦʨʘʞʝʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʉʕʃ: ʚʳʷʚ-

ʣʷʣʠʩʴ - ʩʪʝʥʦʢʘʨʜʠʷ ʥʘʧʨʷʞʝʥʠʷ ʚ 100% ʩʣʫʯʘʝʚ, ʥʘʨʫʰʝʥʠʷ ʨʠʪʤʘ ʠ ʧʨʦ-

ʚʦʜʠʤʦʩʪʠ ʫ 76 ʯʝʣʦʚʝʢ (ʥʘʜʞʝʣʫʜʦʯʢʦʚʘʷ ʵʢʩʪʨʘʩʠʩʪʦʣʠʷ ʨʝʛʠʩʪʨʠʨʦʚʘ-

ʣʘʩʴ ʚ 46,7%, ʞʝʣʫʜʦʯʢʦʚʳʝ - ʚ 26,7%, ʧʘʨʦʢʩʠʟʤʘʣʴʥʘʷ ʬʦʨʤʘ ʬʠʙʨʠʣʣʷ-

ʮʠʠ ʧʨʝʜʩʝʨʜʠʡ ï ʚ 40%,  ʧʦʣʥʘʷ ʙʣʦʢʘʜʘ ʧʨʘʚʦʡ ʥʦʞʢʠ ʧʫʯʢʘ ɻʠʩʘ ï 17,4 % 

ʩʣʫʯʘʝʚ, ʥʝʧʦʣʥʘʷ ʙʣʦʢʘʜʘ ʧʨʘʚʦʡ ʥʦʞʢʠ ʧʫʯʢʘ ɻʠʩʘ ʚ 75%, ʙʣʦʢʘʜʘ ʧʝʨʝʜ-

ʥʝʡ ʚʝʪʚʠ ʣʝʚʦʡ ʥʦʞʢʠ ʧʫʯʢʘ ɻʠʩʘ - 39,1%, ʙʠʬʘʩʮʠʢʫʣʷʨʥʘʷ ʙʣʦʢʘʜʘ ʟʘʨʝ-

ʛʠʩʪʨʠʨʦʚʘʥʘ ʚ 26,1%, ʘʪʨʠʦʚʝʥʪʨʠʢʫʣʷʨʥʘʷ ʙʣʦʢʘʜʘ - 26,1 % ʩʣʫʯʘʝʚ). 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩʦ ʉʕʃ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ 

(ʧʘʮʠʝʥʪʳ ʩ ʍʆɹʃ) ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʦʛʦ ʨʘʟʣʠʯʠʷ ʚ ʚʳʷʚʣʝʥʠʠ 

ʀɹʉ. ʆʩʦʙʝʥʥʦʩʪʷʤʠ ʉʕʃ ʷʚʠʣʦʩʴ ʙʦʣʝʝ ʯʘʩʪʦʝ ʦʙʥʘʨʫʞʝʥʠʝ ʥʘʨʫʰʝʥʠʡ 

ʨʠʪʤʘ ʠ ʧʨʦʚʦʜʠʤʦʩʪʠ. ʃʝʛʦʯʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ ʥʝ ʦʪʤʝʯʝʥʦ ʥʠ ʚ ʦʜʥʦʡ 

ʛʨʫʧʧʝ. 

ʇʨʠ ʕʍʆʂɻ ʚʳʷʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʃʇ ʠ ʃɾ ʫ ʧʘʮʠʝʥʪʦʚ ʩʦ ʉʕʃ ʠ 

ʍʆɹʃ. ʇʨʠʯʝʤ ʨʘʟʤʝʨʳ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ ʫ ʙʦʣʴʥʳʭ ʩ ʍʆɹʃ ʙʳʣʠ ʜʦʩʪʦ-

ʚʝʨʥʦ ʚʳʰʝ, ʯʝʤ ʫ ʧʘʮʠʝʥʪʦʚ ʩʦ ʉʕʃ. ʉʫʱʝʩʪʚʝʥʥʦʛʦ ʨʘʟʣʠʯʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʊʄɾʇ, ʊɿʉʃɾ, ʘʤʧʣʠʪʫʜʳ ʨʘʩʢʨʳʪʠʷ ɸʂ ʚ ʛʨʫʧʧʘʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʥʝ ʟʘ-

ʬʠʢʩʠʨʦʚʘʥʦ. ʋ ʧʘʮʠʝʥʪʦʚ ʩʦ ʉʕʃ ʦʧʨʝʜʝʣʷʣʦʩʴ ʨʘʩʰʠʨʝʥʠʝ ʢʦʨʥʷ ʘʦʨʪʳ 

ʜʦ 3,96+0,04 ʩʤ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʥʘʨʫʰʝʥʠʷ ʬʫʥʢ-

ʮʠʠ ʃɾ, ʫʚʝʣʠʯʝʥʠʷ ʣʝʚʳʭ ʦʪʜʝʣʦʚ ʩʝʨʜʮʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩʦ ʉʕʃ ʠ ʍʆɹʃ ʥʝ 

ʙʳʣʦ ʧʦʣʫʯʝʥʦ. 

ʇʨʠ ʕʍʆʂɻ ʚʳʷʚʣʷʣʠʩʴ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʪʦʢʠ ʯʝʨʝʟ ʣʝʚʦʝ ʠ ʧʨʘʚʦʝ 

ʧʨʝʜʩʝʨʜʠʝ ʫ 100% ʦʙʩʣʝʜʦʚʘʥʥʳʭ (ʯʘʱʝ ʯʝʨʝʟ ʣʝʚʦʝ ʧʨʝʜʩʝʨʜʠʝ ʠ ʘʦʨʪʘʣʴ-

ʥʳʡ ʢʣʘʧʘʥ). ʆʧʨʝʜʝʣʷʣʠʩʴ ʧʨʠʟʥʘʢʠ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʠ ʩʪʝʥʦʟʘ ʘʦʨʪʘʣʴ-

ʥʦʛʦ ʢʣʘʧʘʥʘ ʫ ʨʷʜʘ ʧʘʮʠʝʥʪʦʚ. ɼʦʩʪʦʚʝʨʥʦ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʚ ʯʘʩʪʦʪʝ 

ʚʳʷʚʣʝʥʠʷ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʪʦʢʦʚ ʯʝʨʝʟ ʣʝʚʦʝ ʧʨʝʜʩʝʨʜʠʝ ʠ ʧʨʘʚʦʝ ʧʨʝʜ-

ʩʝʨʜʠʝ ʥʝ ʧʦʣʫʯʝʥʦ. ʋ ʧʘʮʠʝʥʪʦʚ ʩʦ ʉʕʃ ʯʘʱʝ ʚʳʷʚʣʷʶʪʩʷ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ 

ʧʦʪʦʢʠ II ʩʪ. ɻʠʧʝʨʪʨʦʬʠʠ ʤʝʞʞʝʣʫʜʦʯʢʦʚʦʡ ʧʝʨʝʛʦʨʦʜʢʠ ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ 

ʫ ʙʦʣʴʥʳʭ ʩ ʍʆɹʃ, ʪʘʢʞʝ ʯʘʱʝ ʚʳʷʚʣʷʝʪʩʷ ʥʘʨʫʰʝʥʠʝ ʜʠʘʩʪʦʣʠʯʝʩʢʦʡ 

ʬʫʥʢʮʠʠ ʃɾ II ʩʪ. 

ʅʝ ʧʦʣʫʯʝʥʦ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʛʨʫʧʧʘʭ ʯʘʩʪʦʪʳ ʚʳʷʚʣʝʥʠʷ ʘʪʠ-

ʧʠʯʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʭʦʨʜ ʃɾ ʠ ʥʘʣʠʯʠʷ ʧʨʦʣʘʧʩʘ ʤʠʪʨʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ. 

ʋ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʩʦ ʉʕʃ ʠʤʝʣʠʩʴ ʧʨʠʟʥʘʢʠ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʦʛʦ ʧʦ-
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ʨʘʞʝʥʠʷ ʘʦʨʪʳ, ʢʘʨʜʠʦʩʢʣʝʨʦʟʘ, ʧʦʨʦʢʠ ʤʠʪʨʘʣʴʥʦʛʦ ʠ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘ-

ʥʦʚ 1-2 ʩʪʝʧʝʥʠ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʦʛʦ ʛʝʥʝʟʘ, ʚʳʷʚʣʷʣʘʩʴ ʫʤʝʨʝʥʥʘʷ ʜʠʣʘ-

ʪʘʮʠʷ ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ ʠ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ, ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʨʫʰʝʥʠʝ ʜʠʘ-

ʩʪʦʣʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦ I ʪʠʧʫ. 

ʅʝ ʠʤʝʣʦʩʴ ʨʘʟʣʠʯʠʷ ʚ ʫʨʦʚʥʝ ʭʦʣʝʩʪʝʨʠʥʘ ʫ ʧʘʮʠʝʥʪʦʚ ʉʕʃ ʠ ʛʨʫʧ-

ʧʦʡ ʧʘʮʠʝʥʪʦʚ ʍʆɹʃ. ʋʨʦʚʝʥʴ ʭʦʣʝʩʪʝʨʠʥʘ ʩʦʩʪʘʚʠʣ ʦʪ 3,8 ʜʦ 6,9 ʤʤʦʣʴ/ʣ 

(ʚ ʩʨʝʜʥʝʤ 4,64Ñ0,14). 

ʅʝ ʚʳʷʚʣʝʥʦ ʧʨʝʦʙʣʘʜʘʥʠʷ ʢʘʢʦʡ-ʣʠʙʦ ʛʨʫʧʧʳ ʢʨʦʚʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩʦ 

ʉʕʃ. ɺ ʦʜʠʥʘʢʦʚʦʤ ʧʨʦʮʝʥʪʝ ʩʣʫʯʘʝʚ ʫ ʧʘʮʠʝʥʪʦʚ ʩʦ ʉʕʃ ʚʩʪʨʝʯʘʶʪʩʷ ʧʝʨ-

ʚʘʷ 0(I) ʠ ʚʪʦʨʘʷ ɸ(II) ʛʨʫʧʧʳ. ɺ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩ ʍʆɹʃ ʦʪʤʝʯʝʥʦ ʧʨʝʦʙ-

ʣʘʜʘʥʠʝ ʚʪʦʨʦʡ ɸ(II) ʛʨʫʧʧʳ ʢʨʦʚʠ, ʦʥʘ ʚʩʪʨʝʯʘʝʪʩʷ ʫ 53,6%, ʯʪʦ ʩʦʛʣʘʩʫ-

ʝʪʩʷ ʩ ʜʘʥʥʳʤʠ ʣʠʪʝʨʘʪʫʨʳ [3,6,10]. 

ɺ 76% ʩʣʫʯʘʝʚ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʟʘʙʦʣʝʚʘʥʠʷ ɾʂʊ ʚ ʛʨʫʧʧʝ ʧʘʮʠʝʥ-

ʪʦʚ ʩʦ ʉʕʃ. ɺ 40% ʩʣʫʯʘʝʚ ʚʳʷʚʣʝʥʦ 2 ʠ ʙʦʣʝʝ ʟʘʙʦʣʝʚʘʥʠʡ ɾʂʊ. ʇʘʪʦʣʦ-

ʛʠʷ ɾʂʊ ʚʢʣʶʯʘʣʘ: ʭʨʦʥʠʯʝʩʢʠʡ ʛʘʩʪʨʠʪ ʠ ʵʨʦʟʠʠ ʞʝʣʫʜʢʘ, ʷʟʚʝʥʥʫʶ ʙʦ-

ʣʝʟʥʴ ʞʝʣʫʜʢʘ ʠ ʣʫʢʦʚʠʮʳ 12-ʧʝʨʩʪʥʦʡ ʢʠʰʢʠ, ʛʨʳʞʫ ʧʠʱʝʚʦʜʥʦʛʦ ʦʪʚʝʨ-

ʩʪʠʷ ʜʠʘʬʨʘʛʤʳ, ʜʠʚʝʨʪʠʢʫʣʳ ʠ ʧʦʣʠʧʳ ʧʠʱʝʚʦʜʘ, ʧʦʣʠʧʳ ʞʝʣʫʜʢʘ, ʪʦʣ-

ʩʪʦʛʦ ʢʠʰʝʯʥʠʢʘ, ɾʂɹ, ʭʨʦʥʠʯʝʩʢʠʡ ʭʦʣʝʮʠʩʪʠʪ. ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʧʘ-

ʮʠʝʥʪʦʚ ʩ ʍʆɹʃ ʷʟʚʝʥʥʘʷ ʙʦʣʝʟʥʴ ʚʩʪʨʝʯʘʣʘʩʴ ʫ 1 ʠʟ 10 ʧʘʮʠʝʥʪʦʚ, ʯʘʱʝ ʚ 

ʚʦʟʨʘʩʪʝ ʩʪʘʨʰʝ 40 ʣʝʪ, ʦʪʤʝʯʘʣʦʩʴ ʧʨʝʦʙʣʘʜʘʥʠʝ ʷʟʚʝʥʥʦʡ ʙʦʣʝʟʥʠ ʞʝ-

ʣʫʜʢʘ. ʅʝ ʦʪʤʝʯʝʥʦ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʯʘʩʪʦʪʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʭʨʦʥʠ-

ʯʝʩʢʦʛʦ ʛʘʩʪʨʠʪʘ ʧʨʠ ʉʕʃ ʠ ʍʆɹʃ. ʕʨʦʟʠʠ ʞʝʣʫʜʢʘ ʯʘʱʝ ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʠ 

ʉʕʃ. ʇʦ ʜʘʥʥʳʤ ʌɻʉ ʙʦʣʝʝ ʯʘʩʪʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩʦ ʉʕʃ ʚʩʪʨʝʯʘʣʩʷ ʜʫʦʜʝʥʦ-

ʛʘʩʪʨʘʣʴʥʳʡ ʨʝʬʣʶʢʩ. ʅʝ ʧʦʣʫʯʝʥʦ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʨʘʟʣʠʯʠʷ ʚ ʯʘʩʪʦʪʝ ʚʳ-

ʷʚʣʝʥʠʷ ɾʂɹ ʠ ʭʨʦʥʠʯʝʩʢʦʛʦ ʭʦʣʝʮʠʩʪʠʪʘ ʧʦ ʜʘʥʥʳʤ ʋɿʀ ʚ ʛʨʫʧʧʘʭ ʦʙʩʣʝ-

ʜʦʚʘʥʥʳʭ ʀʩʩʣʝʜʦʚʘʥʠʝ ʫʩʪʘʥʦʚʠʣʦ, ʯʪʦ ʧʦʣʠʧʳ ʠ ʜʠʚʝʨʪʠʢʫʣʳ ʜʦʩʪʦʚʝʨʥʦ 

ʯʘʱʝ ʚʩʪʨʝʯʘʶʪʩʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩʦ ʉʕʃ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʘʮʠʝʥʪʦʚ ʩ ʍʆɹʃ: 11-

4%; 17-4% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʄʦʯʝʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥʴ ʧʨʝʦʙʣʘʜʘʣʘ ʚ ʛʨʫʧʧʝ 

ʉʕʃ (41% ʩʣʫʯʘʝʚ, ʧʨʦʪʠʚ ʫ 28%). 

ɺ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩ ʉʕʃ ʚʳʷʚʣʝʥ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʚʳʷʚʣʝʥʠʷ ʟʘʙʦ-

ʣʝʚʘʥʠʡ ɾʂʊ, ʄʂɹ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʠʟʤʝʥʝʥʠʡ ʧʨʠ ʉʕʃ ʩ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʦʡ ʜʠʩʧʣʘʟʠʝʡ. 

Выводы 

1. ɺ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩʦ ʉʕʃ ʧʦʚʳʰʝʥʳ ʨʦʩʪʦʚʝʩʦʚʦʡ ʠʥʜʝʢʩ ʠ ʠʥ-

ʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʠʧʝʨʩʪʝʥʠʯʝʩʢʠʡ ʪʠʧ ʢʦʥʩʪʠʪʫʮʠʠ, ʰʠʨʦʢʦ-

ʛʨʫʜʦʩʪʴ, ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ ʬʦʨʤʘ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ. 

2. ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʉʕʃ ʠʤʝʶʪʩʷ ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʩʦʝʜʠʥʠ-

ʪʝʣʴʥʦʪʢʘʥʥʦʡ ʜʠʩʧʣʘʟʠʠ. ʊʘʢ ʘʥʦʤʘʣʠʠ ʧʦʟʚʦʥʦʯʥʠʢʘ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ 
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ʚʳʨʘʞʝʥʥʦʩʪʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʳ ʚ 100% ʩʣʫʯʘʝʚ. ɺ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩʦ 

ʉʕʃ ʯʘʱʝ, ʚʳʷʚʣʷʝʪʩʷ ʧʣʦʩʢʦʩʪʦʧʠʝ ʠ ʚʘʨʠʢʦʟʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʚʝʥ ʥʠʞʥʠʭ 

ʢʦʥʝʯʥʦʩʪʝʡ. ʏʘʱʝ ʚʳʷʚʣʷʶʪʩʷ ʙʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ 

ʪʨʘʢʪʘ, ʤʦʯʝʚʳʜʝʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. 

3. ʋ ʧʘʮʠʝʥʪʦʚ ʦʙʦʠʭ ʛʨʫʧʧ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʨʘʟʣʠʯʠʷ ʚ 

ʯʘʩʪʦʪʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʀɹʉ. ʏʘʩʪʦʪʘ ʜʠʘʛʥʦʩʪʠʢʠ ʀɹʉ ʙʝʟ 

ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ. ɺ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩʦ ʉʕʃ ʯʘʰʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ 

ʥʘʨʫʰʝʥʠʷ ʨʠʪʤʘ ʠ ʧʨʦʚʦʜʠʤʦʩʪʠ. 
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ДИФФЕРЕНЦИАЛЬНАЯ ДИАГНОСТИКА НЕЯСНОЙ ОДЫШКИ У 

ПАЦИЕНТОВ С АРТЕРИАЛЬНОЙ ГИПЕРТЕНЗИЕЙ 

ɺ.ʅ. ɸʙʨʦʩʠʤʦʚ, ʃ.ɸ. ɾʫʢʦʚʘ, ʉ.ʀ. ɻʣʦʪʦʚ 

 

ʌɻɹʆʋ ɺʆ ʈʷʟɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʈʷʟʘʥʴ, ʈʦʩʩʠʷ 

 

Аннотация. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʥʘʨʫʰʝʥʠʷʤ ʜʳʭʘʥʠʷ ʫ ʧʘʮʠʝʥ-

ʪʦʚ ʩ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʝʡ. ʅʘʨʷʜʫ ʩ ʦʜʳʰʢʦʡ ʚʩʣʝʜʩʪʚʠʝ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯ-

ʥʦʩʪʠ ʯʘʩʪʦ ʚʳʷʚʣʷʶʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ ʜʳʭʘʥʠʷ ï ʛʠʧʝʨʚʝʥʪʠʣʷʮʠʦʥʥʳʡ 

ʩʠʥʜʨʦʤ, ʛʠʧʝʨʢʘʧʥʠʯʝʩʢʠʡ ʪʠʧ ʚʝʥʪʠʣʷʮʠʠ, ʘʨʠʪʤʠʠ ʜʳʭʘʥʠʷ. ɺ ʜʠʘʛʥʦʩʪʠʢʝ ʚʘʞʥʫʶ 

ʨʦʣʴ ʠʛʨʘʝʪ ʢʘʧʥʦʛʨʘʬʠʷ. 

Ключевые слова: ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ, ʦʜʳʰʢʘ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʥʘʨʫʰʝ-

ʥʠʷ ʜʳʭʘʥʠʷ, ʛʠʧʝʨʚʝʥʪʠʣʷʮʠʦʥʥʳʡ ʩʠʥʜʨʦʤ, ʢʘʧʥʦʛʨʘʬʠʷ. 

 

Abstract. The article is devoted to functional disorders of respiration in patients with 

arterial hypertension. Along with dyspnea due to heart failure, functional disorders of respira-

tion are often detected - hyperventilation syndrome, hypercapnia type of ventilation, respiratory 

arrhythmias. Capnography plays an important role in the diagnosis. 

Key words: arterial hypertension, dyspnea, functional disorders of respiration, hyper-

ventilation syndrome, capnography. 

 

ʆʜʳʰʢʘ - ʯʘʩʪʘʷ ʧʨʠʯʠʥʘ ʦʙʨʘʱʝʥʠʷ ʙʦʣʴʥʦʛʦ ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦ-

ʱʴʶ. ɹ.ɽ. ɺʦʪʯʘʣ, ʅ.ɸ. ʄʘʛʘʟʘʥʥʠʢ, ʀ.ʉ. ɹʨʝʩʣʘʚ ʠ ʜʨ. ʩʯʠʪʘʣʠ, ʯʪʦ ʵʪʦ ʪʷ-

ʛʦʩʪʥʦʝ ʠ ʥʝʧʨʝʦʜʦʣʠʤʦʝ ʯʫʚʩʪʚʦ, ʚʳʥʫʞʜʘʝʪ ʙʦʣʴʥʦʛʦ ʦʛʨʘʥʠʯʠʚʘʪʴ ʩʚʦʶ 

ʬʠʟʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʦʙʨʘʪʠʪʴʩʷ ʢ ʚʨʘʯʫ. 

ʆʜʳʰʢʘ ï ʩʣʦʞʥʳʡ, ʤʥʦʛʦʧʣʘʥʦʚʳʡ ʩʠʥʜʨʦʤ, ʚʦʚʣʝʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ, ʚʳʟʳʚʘʶʱʠʭ ʚʪʦʨʠʯʥʳʝ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʨʝʘʢʮʠʠ 

ɼʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʠʟʫʯʝʥʳ ʤʝʭʘʥʠʟʤʳ, ʧʦʨʦʯʥʳʝ ʢʨʫʛʠ ʦʜʳʰʢʠ ʧʨʠ 

ʟʘʙʦʣʝʚʘʥʠʷʭ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ: ʍʆɹʃ, ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʝ, ʠʥʪʝʨʩʪʠʮʠ-

ʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʣʝʛʢʠʭ, ʧʣʝʚʨʠʪʝ, ʧʥʝʚʤʦʥʠʠ, ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦ-

ʦʙʨʘʟʦʚʘʥʠʷʭ (ʧʝʨʚʠʯʥʳʝ ʠ ʤʝʪʘʩʪʘʪʠʯʝʩʢʠʝ), ɻɺʉ-ʩʠʥʜʨʦʤʝ [1]. ɺʘʞʥʳʤ 

ʷʚʠʣʦʩʴ ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʘʢʪʠʢʫ ʠʟʫʯʝʥʠʷ ʦʜʳʰʢʠ ʪʘʢʠʭ ʤʝʪʦʜʦʚ ʝʝ ʦʙʲʝʢʪʠ-

ʚʠʟʘʮʠʠ ʢʘʢ ʰʢʘʣʠʨʦʚʘʥʠʝ (ʚʠʟʫʘʣʴʥʘʷ ʘʥʘʣʦʛʦʚʘʷ ʰʢʘʣʘ, ʰʢʘʣʳ ɹʦʨʛʘ, 

MRS ʠ ʜʨ.) [8], ʘʥʢʝʪ, ʚʦʧʨʦʩʥʠʢʦʚ; ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ï ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʬʫʥʢʮʠʠ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ, ʦʮʝʥʢʘ ʛʘʟʦʚʦʛʦ ʠ ʢʠʩʣʦʪʥʦ-ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʦʷ-

ʥʠʷ ʢʨʦʚʠ, ʢʘʧʥʦʛʨʘʬʠʠ. ʉ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʩʢʨʳʪʳʭ ʛʠʧʦʢʘʧʥʠʯʝʩʢʠʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ ʜʳʭʘʥʠʷ ï ʧʨʦʙʘ ʩ ʧʨʦʠʟʚʦʣʴʥʦʡ ʛʠʧʝʨʚʝʥʪʠ-

ʣʷʮʠʝʡ [1,4,5]. 

ɺ ʦʙʲʷʩʥʝʥʠʠ ʩʠʥʜʨʦʤʘ ʦʜʳʰʢʠ ʫ ʣʝʛʦʯʥʳʭ ʧʘʮʠʝʥʪʦʚ ʦʩʪʘʝʪʩʷ ʚʩʝ 
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ʤʝʥʴʰʝ çʙʝʣʳʭè ʧʷʪʝʥ; ʦʜʥʘʢʦ ʦʜʳʰʢʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʘʪʦʣʦʛʠʝʡ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʠ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ (ɸɻ) ʪʨʝ-

ʙʫʝʪ ʨʘʩʰʠʬʨʦʚʢʠ, ʥʘʫʯʥʦʛʦ ʦʙʲʷʩʥʝʥʠʷ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ. 

ʆʜʳʰʢʘ ʤʦʞʝʪ ʩʦʧʫʪʩʪʚʦʚʘʪʴ ʍʉʅ, ʀɹʉ, ʥʘʨʫʰʝʥʠʷʤ ʨʠʪʤʘ ʩʝʨʜʮʘ, ʧʦʨʦ-

ʢʘʤ ʩʝʨʜʮʘ, ɸɻ. ɺ ʮʝʣʦʤ ʦʜʳʰʢʘ ʧʨʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ 

ʧʦʥʷʪʥʘ ʚ ʧʣʘʥʝ ʢʣʶʯʝʚʳʭ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ ʢʣʠʥʠʯʝʩʢʠʭ 

ʩʠʤʧʪʦʤʦʚ: ʦʥʘ ʫʤʝʥʴʰʘʝʪʩʷ ʩʠʜʷ ʠʣʠ ʩʪʦʷ, ʫʩʠʣʠʚʘʝʪʩʷ ʚ ʢʣʠʥʦʩʪʘʟʝ; ʧʨʠ-

ʩʫʪʩʪʚʫʶʪ ʚʣʘʞʥʳʝ ʭʨʠʧʳ ʚ ʥʠʞʥʝʙʦʢʦʚʳʭ ʦʪʜʝʣʘʭ ʣʝʛʢʠʭ, ʥʝʨʝʜʢʦ ʠʤʝ-

ʝʪʩʷ ʚʳʧʦʪ ʚ ʧʣʝʚʨʘʣʴʥʳʭ ʧʦʣʦʩʪʷʭ, ʝʩʪʴ ʧʨʠʟʥʘʢʠ ʚʪʦʨʠʯʥʦʡ ʣʝʛʦʯʥʦʡ ʛʠ-

ʧʝʨʪʝʥʟʠʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʕʍʆʂɻ ʧʨʠʩʫʪʩʪʚʫʝʪ ʩʠʩʪʦʣʠʯʝʩʢʘʷ ʠ/ʠʣʠ ʜʠʘ-

ʩʪʦʣʠʯʝʩʢʘʷ ʜʠʩʬʫʥʢʮʠʷ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ, ʦʢʦʣʦ 50% ʙʦʣʴʥʳʭ ʩ ʦʜʳʰʢʦʡ 

ʠʤʝʶʪ ʩʥʠʞʝʥʠʝ ʬʨʘʢʮʠʠ ʚʳʙʨʦʩʘ; ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠ ï ʟʘʪʝʤʥʝʥʠʝ ʚ ʦʙ-

ʣʘʩʪʠ ʢʦʨʥʝʡ ʣʝʛʢʠʭ ʠ ʚ ʥʠʞʥʠʭ ʦʪʜʝʣʘʭ ʣʝʛʢʠʭ. 

ʅʝʨʝʜʢʦ ʧʘʮʠʝʥʪʳ ʩ ɸɻ ʞʘʣʫʶʪʩʷ ʥʘ ʦʜʳʰʢʫ, ʪʷʞʝʩʪʴ ʢʦʪʦʨʦʡ ʥʝ ʩʦ-

ʦʪʚʝʪʩʪʚʫʝʪ ʩʪʝʧʝʥʠ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠ-

ʩʪʦʡ ʩʠʩʪʝʤʳ. ɻ.ʌ. ʃʘʥʛ ʚ ʤʦʥʦʛʨʘʬʠʠ, ʧʦʩʚʷʱʝʥʥʦʡ ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ ʙʦ-

ʣʝʟʥʠ, ʩʜʝʣʘʣ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʚ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʧʘʨʦʢʩʠʟʤʦʚ ʦʜʳʰʢʠ 

ʧʨʠ ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʠʤʝʝʪ ʤʝʩʪʦ ʥʘʨʫʰʝʥʠʝ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʪʜʝʣʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʤʦʟʛʦ-

ʚʳʭ ʘʨʪʝʨʠʡ [2]. ʄʷʩʥʠʢʦʚ ɸ.ʃ. ʪʘʢʞʝ ʧʨʝʜʧʦʣʘʛʘʣ ʧʨʠʯʠʥʦʡ ʦʜʳʰʢʠ ʫ ʛʠ-

ʧʝʨʪʦʥʠʢʦʚ ʠʤʝʶʱʠʝʩʷ ʥʘʨʫʰʝʥʠʷ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʜʳʭʘʪʝʣʴ-

ʥʦʛʦ ʮʝʥʪʨʘ [3]. ɽʩʪʴ ʤʥʝʥʠʝ ʦ ʩʚʷʟʠ ʦʜʳʰʢʠ ʧʨʠ ɸɻ ʩ ɻɺʉ ʩ ʵʥʜʦʪʝʣʠʘʣʴ-

ʥʦʡ ʜʠʩʬʫʥʢʮʠʝʡ [9]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʨʝʘʣʴʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʧʦʥʷʪʠʝ çʜʠʩʬʫʥʢʮʠʦʥʘʣʴʥʦʝ (ʜʠʩʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʝ) ʜʳʭʘʥʠʝ, ʥʝʦʙʲʷʩʥʠ-

ʤʘʷ, ʥʝʷʩʥʘʷ ʦʜʳʰʢʘ, ʥʝʧʦʥʷʪʥʦʝ ʜʠʩʧʥʦʵè, ʥʝ ʠʤʝʶʱʠʭ ʧʨʠʯʠʥ ʢ ʨʘʟʚʠ-

ʪʠʶ. 

Цель исследования ï ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʧʦʠʩʢʘ ʧʨʠʯʠʥ ʥʝʷʩ-

ʥʦʡ ʦʜʳʰʢʠ ʫ ʧʘʮʠʝʥʪʦʚ ɸɻ I ʠ II  ʩʪʘʜʠʡ.  

Материал и методы. ʈʘʙʦʪʘ ʚʳʧʦʣʥʷʣʘʩʴ ʚ ʪʝʯʝʥʠʝ 5 ʣʝʪ (ʩ 2014 ʧʦ 

2018 ʛʦʜʳ) ʥʘ ʙʘʟʘʭ ʢʘʬʝʜʨʳ ʪʝʨʘʧʠʠ ʌɼʇʆ ʩ ʢʫʨʩʦʤ ʩʝʤʝʡʥʦʡ ʤʝʜʠʮʠʥʳ. 

ʆʙʩʣʝʜʦʚʘʣʠʩʴ ʧʘʮʠʝʥʪʳ, ʩʪʨʘʜʘʶʱʠʝ ɸɻ, ʫ ʢʦʪʦʨʳʭ ʚʝʜʫʱʝʡ ʞʘʣʦʙʦʡ 

ʙʳʣʘ ʦʜʳʰʢʘ ʠ ʯʘʩʪʦ ʥʝʦʙʲʷʩʥʠʤʘʷ. ɼʠʩʧʥʦʵ ʥʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʪʷʞʝʩʪʠ 

ʧʦʨʘʞʝʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ.  

ɺʩʝʛʦ ʦʩʤʦʪʨʝʥʦ 112 ʧʘʮʠʝʥʪʦʚ, ʧʨʝʚʘʣʠʨʦʚʘʣʠ ʣʠʮʘ ʞʝʥʩʢʦʛʦ ʧʦʣʘ. 

ɸɻ ʙʳʣʘ ʥʝ ʚʳʰʝ II  ʩʪʘʜʠʠ. ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʧʘʮʠʝʥʪʦʚ ʩʦʩʪʘʚʠʣ 45,8 Ñ 4,7 

ʣʝʪ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʝ ʚʢʣʶʯʘʣʠ ʧʘʮʠʝʥʪʦʚ, ʫ ʢʦʪʦʨʳʭ ʦʜʳʰʢʘ ʤʦʛʣʘ ʙʳʪʴ 
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ʦʙʫʩʣʦʚʣʝʥʘ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ, ʪʷʞʝʣʳʤʠ ʢʘʨʜʠʘʣʴʥʳʤʠ ʟʘʙʦ-

ʣʝʚʘʥʠʷʤʠ (ɸɻ III  ʩʪʝʧʝʥʠ, ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʘʷ ɸɻ, ʀɹʉ), ʦʞʠʨʝʥʠʝʤ (ʀʄʊ 

Ó 30 ʢʛ/ʤ2), ʜʳʭʘʪʝʣʴʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʨʘʟʣʠʯʥʦʛʦ ʛʝʥʝʟʘ, ʧʩʠʭʠʯʝ-

ʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ, ʍɹʇ. 

ʂʨʦʤʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʢʣʠʥʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʷʪʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʦʙʩʣʝʜʦʚʘʥʠʷ ʩʝʨ-

ʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʠ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤ, ʚʩʝʤ ʧʘʮʠʝʥʪʘʤ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ 

ʧʦʨʷʜʢʝ ʧʨʦʠʟʚʝʜʝʥʦ ʢʘʧʥʦʛʨʘʬʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ (ʛʘʟʦʘʥʘʣʠʟʘʪʦʨ 

çʅʦʨʤʦʢʘʧ - 200 ï OXYè, çɼʘʪʝʢʩè, ʌʠʥʣʷʥʜʠʷ) [4]. ʉʪʝʧʝʥʴ ʪʷʞʝʩʪʠ 

ʦʜʳʰʢʠ ʦʮʝʥʠʚʘʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʚʠʟʫʘʣʴʥʦʡ ʘʥʘʣʦʛʦʚʦʡ ʰʢʘʣʳ (ɺɸʐ) ʠ 

ʰʢʘʣʳ ɹʦʨʛʘ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʛʠʧʦʢʘʧʥʠʯʝʩʢʠʭ (ʛʠʧʝʨʚʝʥʪʠʣʷʮʠʦʥʥʳʭ) ʩʦ-

ʩʪʦʷʥʠʡ ʠ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʧʨʠʤʝʥʷʣʩʷ ʦʧʨʦʩʥʠʢ ʅʘʡʤʠʛʝʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠ-

ʪʝʪʘ [6].  

Результаты и обсуждение. ʋ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ɸɻ ʩ ʩʠʥʜʨʦʤʦʤ 

ʦʜʳʰʢʠ ʤʝʪʦʜʦʤ ʢʘʧʥʦʛʨʘʬʠʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʛʠʧʦ-ʛʠʧʝʨ-

ʢʘʧʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʜʳʭʘʥʠʷ. ɹʦʣʝʝ ʧʦʣʦʚʠʥʳ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʘʮʠʝʥ-

ʪʦʚ ʧʦ ʜʘʥʥʳʤ ʢʘʧʥʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʤʝʣʠ ʛʠʧʦʢʘʧʥʠʶ ʨʘʟʥʦʡ 

ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʩʫʙʲʝʢʪʠʚʥʳʝ ʦʱʫʱʝʥʠʷʤʠ 

ʦʜʳʰʢʠ ï ʦʪ ʣʝʛʢʦʡ ʧʨʝʛʨʘʜʳ ʚ ʛʨʫʜʠ, ʟʘʣʦʞʝʥʥʦʩʪʠ, ʯʫʚʩʪʚʘ ʥʝʭʚʘʪʢʠ ʚʦʟ-

ʜʫʭʘ ʜʦ ʩʜʘʚʣʝʥʠʷ ʠ ʪʷʞʝʩʪʠ ʚ ʛʨʫʜʥʦʡ ʢʣʝʪʢʝ. ʇʦ ʅʘʡʤʠʛʝʥʦʚʩʢʦʤʫ ʦʧʨʦʩ-

ʥʠʢʫ ʪʘʢʠʝ ʧʘʮʠʝʥʪʳ ʥʘʙʠʨʘʣʠ ʙʦʣʝʝ 25 ʙʘʣʣʦʚ (ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʴ-

ʰʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʛʠʧʦʢʘʧʥʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ). ʊʷʞʝʩʪʴ ʦʜʳʰʢʠ ʫ ʧʘʮʠʝʥ-

ʪʦʚ ʩ ʛʠʧʦʢʘʧʥʠʝʡ ʧʦ ʰʢʘʣʘʤ ʜʦʩʪʠʛʘʣʘ 6-7 ʙʘʣʣʦʚ, ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʛʠʧʝʨʢʘʧ-

ʥʠʝʡ ʜʦ 3-4 ʙʘʣʣʦʚ (ʩʫʙʲʝʢʪʠʚʥʦ ʦʜʳʰʢʘ ʫ ʥʠʭ ʧʨʦʪʝʢʘʣʘ ʩ ʜʳʭʘʪʝʣʴʥʳʤ 

ʜʠʩʢʦʤʬʦʨʪʦʤ ʠ ʯʘʩʪʳʤʠ ʛʘʩʧʘʤʠ). ʋ ʙʦʣʝʝ 20% ʧʘʮʠʝʥʪʦʚ ʠʤʝʣʠ ʤʝʩʪʦ 

ʛʠʧʝʨʢʘʧʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʜʳʭʘʥʠʷ. ʋ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʘʮʠ-

ʝʥʪʦʚ ʩ ɸɻ ʚʳʷʚʣʷʣʘʩʴ ʘʨʠʪʤʠʷ ʜʳʭʘʥʠʷ, ʥʘʨʫʰʝʥʥʳʡ ʧʘʪʪʝʨʥ ʜʳʭʘʥʠʷ. 

Выводы. ʋ ʨʷʜʘ ʧʘʮʠʝʥʪʦʚ ɸɻ I ʠ II  ʩʪʘʜʠʡ ʤʦʛʫʪ ʠʤʝʪʴ ʤʝʩʪʦ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ ʜʳʭʘʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʦʙʲʝʢʪʠʚʠʟʠʨʦʚʘʪʴ ʢʘʧʥʦ-

ʛʨʘʬʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ. ʂʘʧʥʦʛʨʘʬʠʷ ʫ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʣʠʮ ʩ ɸɻ ʠ 

ʥʝʷʩʥʦʡ, ʥʝʧʦʥʷʪʥʦʡ ʦʜʳʰʢʦʡ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʤʝʪʦʜʦʤ ʜʠʘ-

ʛʥʦʩʪʠʢʠ [4]. ɺʳʷʚʠʪʴ ʥʘʣʠʯʠʝ ʛʠʧʦʢʘʧʥʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʠ ʦʮʝʥʠʪʴ ʩʪʝ-

ʧʝʥʴ ʠʭ ʪʷʞʝʩʪʠ ʧʦʟʚʦʣʷʝʪ ʆʧʨʦʩʥʠʢ ʜʝʧʘʨʪʘʤʝʥʪʘ ʧʫʣʴʤʦʥʦʣʦʛʠʠ ʛ. 

ʅʘʡʤʠʛʝʥʘ [6]. 

ɿʘʩʣʫʞʠʚʘʝʪ ʚʥʠʤʘʥʠʝ ʬʘʢʪ, ʯʪʦ ʚ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ɸɻ ʩ ʛʠʧʦʢʘʧ-

ʥʠʝʡ ʠʤʝʣʘ ʤʝʩʪʦ ʙʦʣʝʝ ʪʷʞʝʣʘʷ ʢʣʠʥʠʢʘ ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ 

ʦʜʳʰʢʠ, ʵʪʦ ʜʠʢʪʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʢʣʶʯʝʥʠʝ ʚ ʣʝʯʝʥʠʝ ʜʘʥʥʦʤʫ ʢʦʥʪʠʥ-
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ʛʝʥʪʫ ʥʝ ʪʦʣʴʢʦ ʘʥʪʠʛʠʧʝʨʪʝʥʟʠʚʥʦʡ ʪʝʨʘʧʠʠ, ʥʦ ʠ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʳʭ ʤʝ-

ʪʦʜʦʚ (ʧʩʠʭʦʪʝʨʘʧʠʠ, ʧʩʠʭʦʪʨʦʧʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʜʳʭʘʪʝʣʴʥʦʡ ʛʠʤʥʘ-

ʩʪʠʢʠ) [7]. 
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ИССЛЕДОВАНИЕ РАСПРОСТРАНЕННОСТИ РЕСПИРАТОРНЫХ 

СИМПТОМОВ И СКРИНИНГ СПИРОМЕТРИИ В ДИАГНОСТИКЕ 

ХРОНИЧЕСКИХ ЛЕГОЧНЫХ ЗАБОЛЕВАНИЙ 

ɺ.ʅ. ɸʙʨʦʩʠʤʦʚ1, ʉ.ʅ. ʂʦʪʣʷʨʦʚ1, ɸ.ɺ. ʄʘʨʪʳʥʦʚ1, ɸ.ɺ. ʐʫʪʦʚ2 

 

ʌɻɹʆʋ ɺʆ ʈʷʟɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʈʷʟʘʥʴ, ʈʦʩʩʠʷ (1) 

ɻɹʋ ʈʆ çʉʢʦʧʠʥʩʢʠʡ ʄʄʎè, ʈʷʟʘʥʩʢʘʷ ʦʙʣ., ʛ. ʉʢʦʧʠʥ, ʈʦʩʩʠʷ (2) 

 

Аннотация. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ, ʧʨʦʚʝʜʝʥʥʦʤʫ ʧʦ ʧʨʦʪʦʢʦʣʫ ɺʆɿ 

ʚ ʈʷʟʘʥʩʢʦʡ ʦʙʣʘʩʪʠ GARD. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʢʣʶʯʘʣʦ ʘʥʘʣʠʟ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ, ʭʨʦʥʠʯʝ-

ʩʢʠʭ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʩʠʤʧʪʦʤʦʚ ʠ ʩʢʨʠʥʠʥʛ ʩʧʠʨʦʤʝʪʨʠʠ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʶʪ ʦ ʚʳʩʦʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʪʘʙʘʢʦʢʫʨʝʥʠʷ, ʧʳʣʝʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʟʥʘʯʠʤʦʩʪʠ ʢʣʶʯʝʚʳʭ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʩʠʤʧʪʦʤʦʚ ʚ ʦʮʝʥʢʝ ʭʨʦʥʠʯʝʩʢʠʭ ʨʝʩʧʠʨʘʪʦʨʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ. 

Ключевые слова: ʭʨʦʥʠʯʝʩʢʠʝ ʨʝʩʧʠʨʘʪʦʨʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʬʘʢʪʦʨʳ ʨʠʩʢʘ, ʨʝ-

ʩʧʠʨʘʪʦʨʥʳʝ ʩʠʤʧʪʦʤʳ, ʩʢʨʠʥʠʥʛ ʩʧʠʨʦʤʝʪʨʠʠ. 

 

Abstract. The article is devoted to a study conducted under the WHO protocol in the 

Ryazan region GARD. The study included analysis of risk factors, chronic respiratory symp-

toms, and spirometry screening. The results of the work indicate a high prevalence of tobacco 

smoking, dust pollution, as well as the importance of key respiratory symptoms in the assess-

ment of chronic respiratory diseases. 

Key words: chronic respiratory diseases, risk factors, respiratory symptoms, spirometry 

screening. 

 

ɹʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʟʘʙʦ-

ʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ʉʨʝʜʠ ʥʠʭ ʚʘʞʥʦʝ ʤʝʩʪʦ ʦʪʚʦʜʠʪʩʷ ʭʨʦʥʠʯʝʩʢʦʡ ʦʙ-

ʩʪʨʫʢʪʠʚʥʦʡ ʙʦʣʝʟʥʠ ʣʝʛʢʠʭ (ʍʆɹʃ) [1]. ɺʦ ʚʩʝʤ ʤʠʨʝ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥ-

ʮʠʷ ʢ ʥʝʫʢʣʦʥʥʦʤʫ ʨʦʩʪʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʍʆɹʃ, ʦʩʦʙʝʥʥʦ ʚ ʵʢʦʥʦʤʠ-

ʯʝʩʢʠ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʩ ʙʦʣʴʰʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʞʠʟʥʠ [1,2]. 

ɺʩʝʤʠʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ (ɺʆɿ) ʩʪʘʣʘ ʠʥʠʮʠʘʪʦʨʦʤ 

ʨʘʟʨʘʙʦʪʢʠ ʨʷʜʘ ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ 

ʭʨʦʥʠʯʝʩʢʠʭ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ɼʣʷ ʙʦʨʴʙʳ ʩ ʪʘʢʠʤʠ ʩʦʮʠʘʣʴʥʦ 

ʟʥʘʯʠʤʳʤʠ ʙʦʣʝʟʥʷʤʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ, ʢʘʢ ʙʨʦʥʭʠʘʣʴʥʘʷ ʘʩʪʤʘ (ɹɸ) ʠ 

ʍʆɹʃ, ɺʆɿ ʨʘʟʨʘʙʦʪʘʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ Global 

Initiative for Asthma ï GINA ʠ Global Initiative for Obstructive Lung Disease ï 

GOLD [5,6]. 

ɺʘʞʥʦʡ ʯʘʩʪʴʶ ʨʘʙʦʪʳ ɺʆɿ ʧʦ ʚʳʷʚʣʝʥʠʶ, ʣʝʯʝʥʠʶ ʠ ʧʨʝʜʦʪʚʨʘʱʝ-

ʥʠʶ ʭʨʦʥʠʯʝʩʢʠʭ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʙʦʣʝʟʥʝʡ ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʘ ɻʣʦʙʘʣʴʥʳʡ 

ʘʣʴʷʥʩ ʧʦ ʣʝʯʝʥʠʶ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ (Global 

Alliance against Chronic Respiratory Diseases - GARD) [3,4]. 
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Материалы и методы. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʧʨʦʚʝʜʝʥʘ ʚ ʉʢʦʧʠʥʩʢʦʤ ʨʘʡ-

ʦʥʝ ʈʷʟʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʧʨʦʪʦʢʦʣʫ GARD, ʧʨʝʜʩʪʘʚʣʝʥʥʦʤʫ ɺʆɿ. ʀʩʩʣʝ-

ʜʦʚʘʥʠʝ ʚʢʣʶʯʘʣʦ ʚʳʧʦʣʥʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʵʪʘʧʦʚ: ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʣʠʮ, ʦʙ-

ʨʘʪʠʚʰʠʭʩʷ ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ ʚ ʚʳʙʨʘʥʥʳʝ ʤʝʜʠʮʠʥʩʢʠʝ ʦʨʛʘʥʠʟʘ-

ʮʠʠ; ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʨʝʩʧʦʥʜʝʥʪʦʚ ʧʫʪʝʤ ʧʦʜʚʦʨʥʦʛʦ ʦʙʭʦʜʘ, ʚ ʚʳʙʨʘʥʥʳʭ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ; ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʷ ʩʧʠʨʦʤʝʪ-

ʨʠʠ; ʵʪʘʧ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʧʨʝʜʳʜʫʱʠʭ ʵʪʘʧʘʭ ʜʘʥʥʳʭ, ʘ 

ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʣʝʯʝʥʠʷ, ʘʥʘʣʠʟ ʢʘʯʝʩʪʚʘ ʩʧʠʨʦʤʝʪʨʠʠ. 

Результаты и их обсуждение. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝʣʷʤʠ ʠ ʟʘʜʘʯʘʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʘʥʢʝʪʠʨʦʚʘʥ 3621 ʨʝʩʧʦʥʜʝʥʪ, ʠʟ ʢʦʪʦʨʳʭ 1505 ʦʙʨʘʪʠ-

ʣʠʩʴ ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ ʚ ʤʝʜʠʮʠʥʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʠ 2116 ʧʫʪʝʤ 

ʧʦʜʚʦʨʥʦʛʦ ʦʙʭʦʜʘ. ɺʳʷʚʣʝʥʘ ʚʳʩʦʢʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ 

ʨʘʟʚʠʪʠʷ ʍʆɹʃ, ʦʩʦʙʝʥʥʦ ʢʫʨʝʥʠʝ, ʜʦʩʪʠʛʘʶʱʝʝ ʩʨʝʜʠ ʤʫʞʯʠʥ ʚ ʚʦʟʨʘʩʪʝ 

18-39 ʣʝʪ 63,15%. 

ʋʩʪʘʥʦʚʣʝʥʘ ʚʳʩʦʢʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʩʠʤʧʪʦʤʦʚ. 

ʊʘʢ, ʧʦʩʪʦʷʥʥʳʡ ʢʘʰʝʣʴ ʦʪʤʝʪʠʣʠ 20,2% ʧʘʮʠʝʥʪʦʚ, ʦʙʨʘʪʠʚʰʠʭʩʷ ʟʘ ʤʝʜʠ-

ʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ, ʠ 11% ʧʨʠ ʧʦʜʚʦʨʥʳʭ ʦʙʭʦʜʘʭ. ɺʳʜʝʣʝʥʠʝ ʤʦʢʨʦʪʳ ʫʢʘ-

ʟʘʣʠ 13,9% ʣʠʮ, ʘʥʢʝʪʠʨʦʚʘʥʥʳʭ ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ 

ʠ 7,5% ʦʧʨʦʰʝʥʥʳʭ ʧʨʠ ʧʦʜʚʦʨʥʳʭ ʦʙʭʦʜʘʭ. ʆʜʳʰʢʫ ʦʪʤʝʪʠʣʠ 30,2% 

ʦʧʨʦʰʝʥʥʳʭ (36,6% ʩʨʝʜʠ ʦʙʨʘʪʠʚʰʠʭʩʷ ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ ʠ 25,7% 

ʧʨʠ ʧʦʜʚʦʨʥʦʤ ʦʙʭʦʜʝ). ɺʳʨʘʞʝʥʥʦʩʪʴ ʝʝ ʙʳʣʘ ʨʘʟʣʠʯʥʘ: 88% ʚʩʝʭ ʘʥʢʝʪʠ-

ʨʦʚʘʥʥʳʭ ʦʪʤʝʪʠʣʠ ʦʜʳʰʢʫ, ʚʳʥʫʞʜʘʶʱʫʶ ʠʜʪʠ ʤʝʜʣʝʥʥʝʝ ʩʚʝʨʩʪʥʠʢʦʚ; 

4% ʦʪʤʝʪʠʣʠ ʦʜʳʰʢʫ, ʥʝ ʧʦʟʚʦʣʷʶʱʫʶ ʚʳʡʪʠ ʠʟ ʜʦʤʘ ʠʣʠ ʚʦʟʥʠʢʘʶʱʫʶ 

ʧʨʠ ʧʝʨʝʦʜʝʚʘʥʠʠ; 51% ʚʩʝʭ ʨʝʩʧʦʥʜʝʥʪʦʚ ʚʳʥʫʞʜʝʥʳ ʦʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʠʟ-

ʟʘ ʦʜʳʰʢʠ ʧʨʠ ʭʦʜʴʙʝ ʚ ʩʚʦʝʤ ʨʠʪʤʝ ʧʦ ʨʦʚʥʦʡ ʜʦʨʦʛʝ, ʧʨʠʯʝʤ 23,4% ʠʟ ʥʠʭ 

ʦʪʤʝʪʠʣʠ, ʯʪʦ ʚʳʥʫʞʜʝʥʳ ʠʟ-ʟʘ ʦʜʳʰʢʠ ʦʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʧʦʩʣʝ 100 ʤʝʪʨʦʚ 

ʭʦʜʴʙʳ ʧʦ ʨʦʚʥʦʡ ʜʦʨʦʛʝ. 

ʇʨʦʚʝʜʝʥʥʦʝ ʠʥʪʝʨʚʴʶʠʨʦʚʘʥʠʝ ʫʯʘʩʪʚʦʚʘʚʰʠʭ ʚ ʘʥʢʝʪʠʨʦʚʘʥʠʠ ʧʦ-

ʢʘʟʘʣʦ, ʯʪʦ ʧʨʠʯʠʥʦʡ ʦʜʳʰʢʠ ʩʯʠʪʘʝʪ ɹɸ 6% ʦʧʨʦʰʝʥʥʳʭ, ʭʨʦʥʠʯʝʩʢʠʡ 

ʙʨʦʥʭʠʪ - 12%, ʟʘʙʦʣʝʚʘʥʠʷ ʩʝʨʜʮʘ - 7,3%, ʠʟʙʳʪʦʯʥʫʶ ʤʘʩʩʫ ʪʝʣʘ - 6%, 

ʍʆɹʃ - 3,6%, ʧʝʨʝʥʝʩʝʥʥʳʡ ʪʫʙʝʨʢʫʣʝʟ ʣʝʛʢʠʭ - 2,5%. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʢʝʪʠʨʦʚʘʥʠʷ, ʧʨʠʩʪʫʧʳ ʩʚʠʩʪʷʱʝʛʦ ʜʳʭʘʥʠʷ, ʩʚʠ-

ʩʪʳ ʠʣʠ ʭʨʠʧʳ ʚ ʛʨʫʜʥʦʡ ʢʣʝʪʢʝ ʘʥʘʤʥʝʟʝ, ʩʦʧʨʦʚʦʞʜʘʚʰʠʝʩʷ ʯʫʚʩʪʚʦʤ 

ʟʘʪʨʫʜʥʝʥʠʷ ʜʳʭʘʥʠʷ ʦʪʤʝʪʠʣʠ 15,3% ʦʙʨʘʪʠʚʰʠʭʩʷ ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦ-

ʤʦʱʴʶ ʠ 3,7% ʦʧʨʦʰʝʥʥʳʭ ʥʘ ʜʦʤʫ. ʇʨʠʯʝʤ ʧʝʨʚʳʡ ʵʧʠʟʦʜ ʧʨʠʩʪʫʧʘ 

ʩʚʠʩʪʷʱʝʛʦ ʜʳʭʘʥʠʷ ʫ ʦʧʨʦʰʝʥʥʳʭ ʙʳʣ ʦʪʤʝʯʝʥ ʚ ʚʦʟʨʘʩʪʝ 40,27Ñ0,91 

ʣʝʪ. 
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʜʠʣʠ ʜʘʥʥʳʝ ʦ ʟʥʘʯʠʤʦʩʪʠ ʢʫʨʝ-

ʥʠʷ ʢʘʢ ʚʘʞʥʝʡʰʝʛʦ ʬʘʢʪʦʨʘ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʝʡ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ. 

ɾʘʣʦʙʳ ʥʘ ʢʘʰʝʣʴ (ʨ<0,001), ʚʳʜʝʣʝʥʠʝ ʤʦʢʨʦʪʳ (ʨ<0,001), ʩʚʠʩʪʷʱʝʝ 

ʜʳʭʘʥʠʝ (ʨ=0,012) ʜʦʩʪʦʚʝʨʥʦ ʯʘʱʝ ʦʪʤʝʯʘʶʪʩʷ ʫ ʢʫʨʠʣʴʱʠʢʦʚ, ʯʝʤ ʫ ʥʠ-

ʢʦʛʜʘ ʥʝ ʢʫʨʠʚʰʠʭ. ʉʨʝʜʠ ʨʝʩʧʦʥʜʝʥʪʦʚ, ʦʪʤʝʪʠʚʰʠʭ ʥʘʣʠʯʠʝ ʧʦʩʪʦʷʥ-

ʥʦʛʦ ʢʘʰʣʷ, 54,4% ʷʚʣʷʣʠʩʴ ʢʫʨʠʣʴʱʠʢʘʤʠ. 18,04% ʢʫʨʷʱʠʭ ʠ 33% ʣʠʮ, 

ʥʠʢʦʛʜʘ ʥʝ ʢʫʨʠʚʰʠʭ ʦʪʤʝʪʠʣʠ ʞʘʣʦʙʫ ʥʘ ʦʜʳʰʢʫ, ʚʦʟʥʠʢʘʶʱʫʶ ʧʨʠ 

ʙʳʩʪʨʦʡ ʭʦʜʴʙʝ ʧʦ ʨʦʚʥʦʡ ʜʦʨʦʛʝ ʠʣʠ ʧʦʜʲʝʤʝ ʧʝʰʢʦʤ ʥʘ ʥʝʙʦʣʴʰʦʡ 

ʭʦʣʤ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʘ ʩʧʠʨʦʤʝʪʨʠʷ 761 

ʣʠʮʘʤ, ʩʨʝʜʥʠʤ ʚʦʟʨʘʩʪʦʤ 46,75Ñ0,57 ʣʝʪ. 48,75% ʦʙʩʣʝʜʫʝʤʳʭ ʩʦʩʪʘʚʠʣʠ 

ʤʫʞʯʠʥʳ (371 ʯʝʣʦʚʝʢ), ʩʨʝʜʥʠʤ ʚʦʟʨʘʩʪʦʤ 45,16Ñ1,72 ʣʝʪ. ɺ ʜʘʥʥʦʡ 

ʛʨʫʧʧʝ ʙʳʣʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʍʆɹʃ: ʢʫʨʝʥʠʝ ʥʘ 

ʤʦʤʝʥʪ ʦʙʩʣʝʜʦʚʘʥʠʷ 58,4%, ʨʘʙʦʪʘ ʚ ʫʩʣʦʚʠʷʭ ʧʳʣʝʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʙʦ-

ʣʝʝ ʛʦʜʘ 16%. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʡ ʩʧʠʨʦʤʝʪʨʠʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʚʳʩʦʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʥʘʨʫʰʝʥʠʡ ʬʫʥʢʮʠʠ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ ʚ 

ʦʙʩʣʝʜʦʚʘʥʥʦʡ ʛʨʫʧʧʝ.  ʇʦʢʘʟʘʪʝʣʠ ʆʌɺ1 <80% ʦʪ ʜʦʣʞʥʳʭ ʟʥʘʯʝʥʠʡ ʚʳ-

ʷʚʣʝʥʦ ʫ 23,5% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ, ʘ ʠʥʜʝʢʩ ʊʠʬʬʥʦ <0,7 

ʚʳʷʚʣʝʥ ʫ 15,1%. 

Выводы. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʷʚʣʝʥʘ ʚʳʩʦʢʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʬʘʢ-

ʪʦʨʦʚ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʍʆɹʃ (ʢʫʨʝʥʠʝ, ʨʘʙʦʪʘ ʚ ʫʩʣʦʚʠʷʭ ʧʳʣʝʚʦʛʦ ʟʘʛʨʷʟ-

ʥʝʥʠʷ), ʭʨʦʥʠʯʝʩʢʠʭ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʩʠʤʧʪʦʤʦʚ (ʢʘʰʝʣʴ, ʤʦʢʨʦʪʘ, ʦʜʳʰʢʘ, 

ʩʚʠʩʪʷʱʝʝ ʜʳʭʘʥʠʝ) ʠ ʙʨʦʥʭʠʘʣʴʥʦʡ ʦʙʩʪʨʫʢʮʠʠ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʩʝʣʴʩʢʦʡ 

ʤʝʩʪʥʦʩʪʠ. 
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ИЗМЕРЕНИЕ ПАРАМЕТРОВ ЛЕГОЧНОЙ ВЕНТИЛЯЦИИ И 

ПУЛЬСОКСИМЕТРИИ ВО ВРЕМЯ ПРОВЕДЕНИЯ 6-МИНУТНОГО 

ШАГОВОГО ТЕСТА У ПАЦИЕНТОВ С ХОБЛ 

ɺ.ʅ. ɸʙʨʦʩʠʤʦʚ, ʅ.ʅ. ʇʝʨʝʛʫʜʦʚʘ, ʂ.ɸ. ʌʦʤʠʥʘ 

 

ʌɻɹʆʋ ɺʆ ʈʷʟɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʈʷʟʘʥʴ, ʈʦʩʩʠʷ 

 

Аннотация. ʀʩʩʣʝʜʦʚʘʥʠʝ ʫʨʦʚʥʷ ʬʠʟʠʯʝʩʢʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ (ʪʦʣʝʨʘʥʪʥʦ-

ʩʪʠ ʢ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ) ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʭʨʦʥʠʯʝʩʢʦʡ ʦʙʩʪʨʫʢʪʠʚʥʦʡ ʙʦʣʝʟʥʴʶ ʣʝʛʢʠʭ 

ʠʤʝʝʪ ʚʘʞʥʦʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʝ ʠ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʊʝʩʪ ʩ 6-ʤʠʥʫʪʥʦʡ ʭʦʜʴʙʦʡ 

ʩ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʝʡ ʧʘʨʘʤʝʪʨʦʚ ʣʝʛʦʯʥʦʡ ʚʝʥʪʠʣʷʮʠʠ ʠ ʧʫʣʴʩʦʢʩʠʤʝʪʨʠʠ 

ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʧʦʣʥʦ ʦʮʝʥʠʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʩʠʩʪʝʤʳ. 

Ключевые слова: ʍʆɹʃ, 6-ʤʠʥʫʪʥʳʡ ʰʘʛʦʚʳʡ ʪʝʩʪ, ʣʝʛʦʯʥʘʷ ʚʝʥʪʠʣʷʮʠʷ, ʧʫʣʴ-

ʩʦʢʩʠʤʝʪʨʠʷ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʩʪʘʪʫʩ. 

 

Abstract. The study of the level of physical work capacity (tolerance to exercise) in 

patients with chronic obstructive pulmonary disease has important diagnostic and prognostic 

significance. A test with a 6-minute walk with simultaneous recording of parameters of pulmo-

nary ventilation and pulse oximetry allows a more complete assessment of the functional state 

of the respiratory system. 

Key words: COPD, 6-minute walking test, pulmonary ventilation, pulse oximetry, 

functional status. 

 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʧʫʣʴʤʦʥʦʣʦʛʠʠ ʠʩʧʦʣʴʟʫ-

ʶʪʩʷ ʦʯʝʥʴ ʯʘʩʪʦ, ʠ ʵʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʥʜʫ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʳ ï ʤʘʢ-

ʩʠʤʘʣʴʥʦ ʪʦʯʥʳʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʜʠʘʛʥʦʟ. ʆʜʳʢhʘ ï ʩʘʤʳʡ ʯʘʩʪʳʡ ʩʠʤʧ-

ʪʦʤ ʭʨʦʥʠʯʝʩʢʦʡ ʦʙʩʪʨʫʢʪʠʚʥʦʡ ʙʦʣʝʟʥʠ ʣʝʛʢʠʭ (ʍʆɹʃ), ʢʦʪʦʨʳʡ ʦʛʨʘʥʠ-

ʯʠʚʘʝʪ ʬʠʟʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʘʮʠʝʥʪʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʧʘʮʠʝʥʪʘ ʚʳʧʦʣʥʷʪʴ ʬʠʟʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʘʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʷʭ ʢʘʨ-

ʜʠʦʨʝʩʧʠʨʘʪʦʨʥʦʡ ʩʠʩʪʝʤʳ, ʭʘʨʘʢʪʝʨʝ ʠʟʤʝʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʚʝʥʪʠʣʷʮʠʠ ʠ 

ʫʩʣʦʚʠʷʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʠʩʧʥʦʵ ʫ ʧʘʮʠʝʥʪʘ [2,4]. ʉʧʠʨʦʤʝʪʨʠʷ ʫ ʧʘʮʠʝʥ-

ʪʦʚ ʩ ʍʆɹʃ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʣʠʰʴ ʪʷʞʝʩʪʴ ʙʨʦʥʭʠʘʣʴʥʦʡ ʦʙʩʪʨʫʢʮʠʠ, ʥʦ 

ʩʥʠʞʝʥʠʝ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ ʥʝ ʤʦʞʝʪ ʦʙʲʷʩʥʷʪʴʩʷ ʣʠʰʴ 

ʵʪʠʤ ʧʦʢʘʟʘʪʝʣʝʤ. ʇʘʮʠʝʥʪʳ ʩ ʙʨʦʥʭʠʘʣʴʥʦʡ ʦʙʩʪʨʫʢʮʠʝʡ ʚʦʚʣʝʢʘʶʪʩʷ ʚ 

ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ çʩʧʠʨʘʣʴ ʜʠʩʧʥʦʵè, ʯʪʦ ʦʟʥʘʯʘʝʪ ʧʝʨʝʭʦʜ ʧʘʮʠʝʥʪʘ ʢ ʤʘʣʦ-

ʧʦʜʚʠʞʥʦʤʫ ʦʙʨʘʟʫ ʞʠʟʥʠ ʧʦ ʤʝʨʝ ʫʩʠʣʝʥʠʷ ʪʷʞʝʩʪʠ ʦʙʩʪʨʫʢʮʠʠ ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʷʚʣʝʥʠʷ ʦʜʳʰʢʠ [3]. 

ʕʨʛʦʩʧʠʨʦʤʝʪʨʠʷ ï ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʢʘʨʜʠʦʨʝʩʧʠʨʘʪʦʨʥʦʡ ʩʠʩʪʝʤʳ. 
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ʆʜʥʘʢʦ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʨʝʙʫʝʪʩʷ ʜʦʨʦʛʦʩʪʦʷʱʝʝ ʦʙʦ-

ʨʫʜʦʚʘʥʠʝ ʠ ʦʙʫʯʝʥʥʳʡ ʧʝʨʩʦʥʘʣ. ʊʝʩʪʳ ʩ ʭʦʜʴʙʦʡ ʦʪʥʦʩʷʪʩʷ ʢ ʥʘʠʙʦʣʝʝ 

ʧʨʦʩʪʳʤ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ. ʀʭ ʝʱʝ ʥʘʟʳʚʘʶʪ ʰʘʛʦʚʳʤʠ, ʧʨʦʛʫʣʦʯʥʳʤʠ 

ʠʣʠ ʧʦʣʝʚʳʤ ʪʝʩʪʘʤʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 6-

ʤʠʥʫʪʥʳʡ ʰʘʛʦʚʳʡ ʪʝʩʪ (6ʄʐʊ) [7]. 

Материалы и методы. ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʘʤʙʫʣʘʪʦʨ-

ʥʳʝ ʧʘʮʠʝʥʪʳ ʩ ʍʆɹʃ (n=48) II -IV ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʤʫʞʩʢʦʛʦ ʧʦʣʘ, ʩʨʝʜʥʠʡ 

ʚʦʟʨʘʩʪ 60,5Ñ6,2 ʣʝʪ (MÑSD). ʂʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʠʣʠ ʧʘʮʠʝʥʪʳ ʙʝʟ 

ʍʆɹʃ ʤʫʞʩʢʦʛʦ ʧʦʣʘ, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 60,8Ñ5,8 ʣʝʪ. ɼʠʘʛʥʦʩʪʠʢʘ ʍʆɹʃ, 

ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʨʠʪʝʨʠʝʚ GOLD. ʋ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʠʥʜʝʢʩ 

ʢʫʨʝʥʠʷ > 10 ʧʘʯʢʦ-ʣʝʪ. ʂʨʠʪʝʨʠʷʤʠ ʥʝ ʚʢʣʶʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʚ ʜʘʥʥʦʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʝ ʙʳʣʠ ʜʨʫʛʠʝ ʧʫʣʴʤʦʥʦʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʜʝʢʦʤʧʝʥʩʠʨʦ-

ʚʘʥʥʳʝ ʭʨʦʥʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʧʨʦʡʜʝʥʥʦʝ ʨʘʩʩʪʦʷ-

ʥʠʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 6-ʤʠʥʫʪʥʦʛʦ ʰʘʛʦʚʦʛʦ ʪʝʩʪʘ. 

ʊʝʩʪ ʩ 6-ʤʠʥʫʪʥʦʡ ʭʦʜʴʙʦʡ ʚʳʧʦʣʥʷʣʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠ-

ʷʤʠ ɸʤʝʨʠʢʘʥʩʢʦʛʦ ʪʦʨʘʢʘʣʴʥʦʛʦ ʦʙʱʝʩʪʚʘ (ATS) 2014 ʛʦʜʘ. ʇʘʮʠʝʥʪʘ ʠʥ-

ʩʪʨʫʢʪʠʨʦʚʘʣʠ ʦ ʪʦʤ, ʯʪʦ ʝʛʦ ʟʘʜʘʯʘ ʧʨʦʡʪʠ ʚ ʤʘʢʩʠʤʘʣʴʥʦʤ ʜʣʷ ʥʝʛʦ ʪʝʤʧʝ 

6 ʤʠʥʫʪ. ʇʨʠ ʫʩʠʣʝʥʠʠ ʦʜʳʰʢʠ ʠʣʠ ʧʦʷʚʣʝʥʠʠ ʜʨʫʛʠʭ ʩʠʤʧʪʦʤʦʚ ʦʥ ʤʦʞʝʪ 

ʟʘʤʝʜʣʠʪʴ ʪʝʤʧ ʭʦʜʴʙʳ, ʘ ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ, ʪʦ ʦʩʪʘʥʦʚʠʪʴʩʷ ʠ ʦʪʜʦʭʥʫʪʴ. ɿʘ-

ʪʝʤ ʝʤʫ ʩʣʝʜʫʝʪ ʧʨʦʜʦʣʞʘʪʴ ʭʦʜʴʙʫ. ʇʨʠ ʵʪʦʤ ʚʨʝʤʷ ʥʝ ʦʩʪʘʥʘʚʣʠʚʘʣʦʩʴ [1]. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ 6ʄʐʊ ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʦʙʦ-

ʨʫʜʦʚʘʥʠʝ Spiropalm 6MWT (Cosmed, ʀʪʘʣʠʷ), ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʠʣʦ ʠʟʤʝʨʷʪʴ 

ʧʘʨʘʤʝʪʨʳ ʤʠʥʫʪʥʦʡ ʚʝʥʪʠʣʷʮʠʠ (VE), ʩʘʪʫʨʘʮʠʠ, ʧʘʪʪʝʨʥ ʜʳʭʘʥʠʷ. 

ɼʣʷ ʦʮʝʥʢʠ ʦʜʳʰʢʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʰʢʘʣʘ ɹʦʨʛʘ. ʇʦ ʥʝʡ ʩʪʝʧʝʥʴ ʜʳ-

ʭʘʪʝʣʴʥʦʛʦ ʜʠʩʢʦʤʬʦʨʪʘ ʦʧʨʝʜʝʣʷʣʘʩʴ ʜʦ ʠ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ 6ʄʐʊ.  

ɼʣʷ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜʳ ʦʧʠʩʘʪʝʣʴʥʦʡ 

ʩʪʘʪʠʩʪʠʢʠ. ʈʘʟʣʠʯʠʷ ʩʯʠʪʘʣʠ ʜʦʩʪʦʚʝʨʥʳʤʠ ʧʨʠ p <0,05. 

Результаты. ʇʦʢʘʟʘʪʝʣʠ ʦʜʳʰʢʠ ʠ ʫʨʦʚʥʷ ʩʣʘʙʦʩʪʠ ʚ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ 

ʍʆɹʃ ʠ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʩʪʘʚʠʣʠ: ʠʩʭʦʜʥʳʡ ʫʨʦʚʝʥʴ 

ʦʜrʰʢʠ ʧʦ ʰʢʘʣʝ ɹʦʨʛʘ 2,2Ñ0,9 ʠ 0,3Ñ0,5 (p<0,05); ʬʠʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ 

ʦʜʳʰʢʠ ʧʦ ʰʢʘʣʝ ɹʦʨʛʘ 6,4Ñ1,8 ʠ 2,2Ñ1,7 (p<0,05); ʠʩʭʦʜʥʳʡ ʫʨʦʚʝʥʴ ʩʣʘʙʦ-

ʩʪʠ 0,7Ñ0,4 ʠ 0,34Ñ0,3; ʬʠʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʩʣʘʙʦʩʪʠ ʧʦ ʰʢʘʣʝ ɹʦʨʛʘ 4,8Ñ1,3 

ʠ 0,7Ñ0,8 (p<0,05). ɼʦʩʪʦʚʝʨʥʦ ʨʘʟʣʠʯʘʣʘʩʴ ʜʠʩʪʘʥʮʠʷ, ʧʨʦʡʜʝʥʥʘʷ ʧʘʮʠʝʥ-

ʪʘʤʠ ʩ ʍʆɹʃ 374,5Ñ12,1 ʤ ʠ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 518,6Ñ14,2 (p<0,05). 

ʇʦʢʘʟʘʪʝʣʠ ʩʘʪʫʨʘʮʠʠ ʚ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʍʆɹʃ ʠ ʚ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʩʪʘʚʠʣʠ: ʠʩʭʦʜʥʦ SpO2 92,0Ñ2,7% ʠ 96,1Ñ2,4% 

(p<0,05); ʬʠʥʘʣʴʥʘʷ SpO2 89,7Ñ4,1% ʠ 96,7Ñ2,4% (p<0,05). 
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ʇʦʢʘʟʘʪʝʣʠ ʚʝʥʪʠʣʷʪʦʨʥʦʛʦ ʦʪʚʝʪʘ ʚ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʍʆɹʃ ʠ ʚ ʢʦʥ-

ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʩʪʘʚʠʣʠ: ʆʌɺ1 2,04 Ñ0,57 ʣ ʠ ʆʌɺ1 2,89 

Ñ0,7 ʣ (p<0,05); ʆʌɺ1 44,8 Ñ14,7% ʦʪ ʜʦʣʞʥʳʭ ʠ ʆʌɺ1 93,5 Ñ14,8% ʦʪ ʜʦʣʞ-

ʥʳʭ (p<0,05); ʧʦʢʘʟʘʪʝʣʠ ʠʩʭʦʜʥʦʡ ʚʝʥʪʠʣʷʮʠʠ ʚ ʛʨʫʧʧʘʭ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʨʘʟ-

ʣʠʯʘʣʠʩʴ VE 8,8Ñ3,6 ʣ/ʤʠʥ ʠ 7,9Ñ4,9 ʣ/ʤʠʥ (p>0,05); ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʧʠʢʦʚʦʡ 

ʚʝʥʪʠʣʷʮʠʠ ʦʪʤʝʯʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ VE 31,6Ñ12,3 ʣ/ʤʠʥ ʠ 18,7Ñ8,3 

ʣ/ʤʠʥ (p<0,05); ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʬʠʥʘʣʴʥʦʡ ʚʝʥʪʠʣʷʮʠʠ ʪʘʢʞʝ ʦʪʤʝʯʝʥʳ ʜʦ-

ʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ VE 27,8Ñ11,2 ʣ/ʤʠʥ ʠ 16,7Ñ8,1 ʣ/ʤʠʥ (p<0,05). ɺ ʛʨʫʧʧʝ 

ʧʘʮʠʝʥʪʦʚ ʩ ʍʆɹʃ ʦʪʤʝʯʝʥʦ ʚʦʟʨʘʩʪʘʥʠʝ ʜʳʭʘʪʝʣʴʥʦʛʦ ʧʘʪʪʝʨʥʘ, ʥʘʧʨʘʚ-

ʣʝʥʥʦʛʦ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʙʨʦʥʭʠʘʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ, ʚʦʟʤʦʞʥʦ, ʩʚʷ-

ʟʘʥʦ ʩ ʧʦʜʜʝʨʞʘʥʠʝʤ ʥʦʨʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʚʝʥʪʠʣʷʮʠʠ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ, ʯʪʦ ʭʘʨʘʢʪʝʨ ʠʟ-

ʤʝʥʝʥʠʷ ʚʝʥʪʠʣʷʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʩʘʪʫʨʘʮʠʠ ʚʦ ʚʨʝʤʷ ʥʘʛʨʫʟʢʠ ʫ ʧʘ-

ʮʠʝʥʪʦʚ ʩ ʍʆɹʃ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʘʢʦʚʦʛʦ ʚ ʥʦʨʤʝ. ʄʦʥʠʪʦʨʠʨʦʚʘʥʠʝ ʨʘʟʣʠʯ-

ʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩ ʧʦʤʦʱʴʶ Spiropalm 6MWT ʧʦʟʚʦʣʷʝʪ ʚ ʭʦʜʝ ʩʪʘʥʜʘʨʪ-

ʥʦʛʦ 6ʄʐʊ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʚʝʥʪʠʣʷʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʠʟʤʝʥʝʥʠʷ 

ʩʘʪʫʨʘʮʠʠ ʚʦ ʚʨʝʤʷ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ. ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʍʆɹʃ ʦʪʤʝʯʘʝʪʩʷ 

ʩʥʠʞʝʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʧʦʵʪʦʤʫ ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʧʦ ʧʝʨʝʥʦʩʠʤʦʩʪʠ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʜʘʝʪ ʚʝʩʴʤʘ ʧʦʣʝʟʥʫʶ ʠʥʬʦʨ-

ʤʘʮʠʶ ʜʣʷ ʦʮʝʥʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʙʦʣʴʥʦʛʦ. 
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ПРИЧИНЫ ИММУНОСУПРЕССИВНЫХ ЭФФЕКТОВ ПРИ 

ХРОНИЧЕСКОЙ ОБСТРУКТИВНОЙ БОЛЕЗНИ ЛЕГКИХ 

ʅ.ʉ. ɸʩʬʘʥʜʠʷʨʦʚʘ, ʀ.ɹ. ʇʦʥʦʤʘʨʝʚʘ, ʕ.ʀ. ʂʦʣʜʳʥʩʢʘʷ 

 

ʌɻɹʆʋ ɺʆ ʈʷʟɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʈʷʟʘʥʴ, ʈʦʩʩʠʷ 

 

Аннотация. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʧʨʠʯʠʥ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʠ ʧʨʠ ʭʨʦʥʠʯʝ-

ʩʢʦʡ ʦʙʩʪʨʫʢʪʠʚʥʦʡ ʙʦʣʝʟʥʠ ʣʝʛʢʠʭ. ʅʘʨʷʜʫ ʩ ʚʦʟʨʘʩʪʥʦʡ ʠʥʚʦʣʶʮʠʝʡ ʠʤʤʫʥʥʦʡ ʩʠ-

ʩʪʝʤʳ, ʧʦʜʘʚʣʝʥʠʝ ʠʤʤʫʥʠʪʝʪʘ ʦʙʫʩʣʦʚʣʝʥʦ ʚʣʠʷʥʠʝʤ ʩʠʛʘʨʝʪʥʦʛʦ ʜʳʤʘ, ʘ ʪʘʢʞʝ ʚʳʩʦ-

ʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʧʨʦʩʪʘʛʣʘʥʜʠʥ ʩʠʥʪʝʟʠʨʫʶʱʠʭ ʢʣʝʪʦʢ ʠ ʢʣʝʪʦʢ ʩ ʨʝʮʝʧʪʦʨʘʤʠ ʢ ʛʠʩʪʘ-

ʤʠʥʫ, ʦʙʣʘʜʘʶʱʠʭ ʩʫʧʨʝʩʩʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. 

Ключевые слова: ʭʨʦʥʠʯʝʩʢʘʷ ʦʙʩʪʨʫʢʪʠʚʥʘʷ ʙʦʣʝʟʥʴ ʣʝʛʢʠʭ, ʩʠʩʪʝʤʘ ʢʣʝʪʦʯ-

ʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ, ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʷ. 

 

Abstract. The article is devoted to the study of the causes of immunosuppression in 

chronic obstructive pulmonary disease. Along with the age-related involution of the immune 

system, immunosuppression is caused by the influence of cigarette smoke, as well as the high 

activity of prostaglandin synthesizing cells and cells with histamine receptors, which have sup-

pressor activity. 

Key words: Chronic obstructive pulmonary disease, cell-mediated immunity, immuno-

suppression. 

 

ʊʘʙʘʢʦʢʫʨʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʦʜʥʦʡ ʠʟ ʚʨʝʜʥʳʭ ʧʨʠʚʳʯʝʢ ʯʝʣʦʚʝʢʘ, 

ʦʙʫʩʣʦʚʣʠʚʘʶʱʝʝ ʨʘʟʚʠʪʠʝ ʤʥʦʞʝʩʪʚʘ ʟʘʙʦʣʝʚʘʥʠʡ, ʚʢʣʶʯʘʷ ʠ ʭʨʦʥʠʯʝ-

ʩʢʫʶ ʦʙʩʪʨʫʢʪʠʚʥʫʶ ʙʦʣʝʟʥʴ ʣʝʛʢʠʭ (ʍʆɹʃ) [9]. ʉʠʩʪʝʤʝ ʠʤʤʫʥʠʪʝʪʘ ʧʨʠ-

ʥʘʜʣʝʞʠʪ ʚʘʞʥʘʷ ʨʦʣʴ ʚ ʛʝʥʝʟʝ ʍʆɹʃ: ʘʢʪʠʚʘʮʠʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘ 

ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʩʤʝʥʷʝʪʩʷ ʠʤʤʫʥʦʜʝʧʨʝʩʩʠʝʡ, ʯʪʦ ʦʢʘʟʳʚʘʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ 

ʚʣʠʷʥʠʝ, ʢʘʢ ʥʘ ʪʝʯʝʥʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʪʘʢ ʠ ʥʘ ʧʨʦʛʥʦʟ 

[1,4,5,6]. ʇʨʠʯʠʥʳ ʨʘʟʚʠʪʠʷ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʠ ʦʩʪʘʶʪʩʷ ʥʝʷʩʥʳʤʠ, ʧʨʝʜʧʦ-

ʣʘʛʘʝʪʩʷ ʟʥʘʯʠʤʦʩʪʴ ʥʠʢʦʪʠʥʘ ʚ ʝʝ ʨʘʟʚʠʪʠʠ, ʦʜʥʘʢʦ ʥʝ ʚʩʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ 

ʩʦʛʣʘʩʥʳ ʩ ʵʪʠʤ ʤʥʝʥʠʝʤ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʥʠʢʦʪʠʥ ʢʘʢ ʬʘʢʪʦʨ ʠʥʜʫʮʠʨʫʶ-

ʱʠʡ ʨʝʘʢʮʠʠ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ [2]. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝ-

ʜʦʚʘʪʝʣʝʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʪʘʙʘʢʦʢʫʨʝʥʠʝ ʢʘʢ ʬʘʢʪʦʨ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʨʘʟ-

ʚʠʪʠʶ ʠʤʤʫʥʦʜʝʧʨʝʩʩʠʠ, ʠ ʢʦʥʢʨʝʪʥʳʝ ʧʨʠʯʠʥʳ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʝ ʵʪʦ ʷʚ-

ʣʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʤʘʣʦ ʠʟʫʯʝʥʳ. 

Цель исследования ï ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʠʤʤʫʥʦʜʝʧʨʝʩ-

ʩʠʠ ʧʨʠ ʍʆɹʃ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʡ ʩ ʪʘʙʘʢʦʢʫʨʝʥʠʝʤ. 

Материал и методы исследования. ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ 

ʤʝʪʦʜʦʤ ʩʣʫʯʘʡʥʦʡ ʚʳʙʦʨʢʠ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʠ ʚʢʣʶʯʝʥʳ 37 ʙʦʣʴʥʳʭ 

ʍʆɹʃ, ʢʣʘʩʩ A-D (ʚʩʝ ʤʫʞʯʠʥʳ, ʚ ʚʦʟʨʘʩʪʝ 69Ñ3 ʛʦʜʘ, ʩ ʜʣʠʪʝʣʴʥʳʤ ʩʪʘʞʝʤ 
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ʪʘʙʘʢʦʢʫʨʝʥʠʷ: ʀʂ 20-40 ʧʘʯʢʦ-ʣʝʪ), 36 ʣʠʮ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʘʥʘʣʦʛʠʯ-

ʥʦʛʦ ʧʦʣʘ ʠ ʚʦʟʨʘʩʪʘ ʙʝʟ ʚʨʝʜʥʳʭ ʧʨʠʚʳʯʝʢ ʠ ʥʘʣʠʯʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʦʨʛʘʥʦʚ 

ʙʨʦʥʭʦ-ʣʝʛʦʯʥʦʡ ʩʠʩʪʝʤʳ, ʥʦ ʠʤʝʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ 

ʩʠʩʪʝʤʳ (1 ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ) ʠ 25 ʣʠʮ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ (29Ñ4 ʛʦʜʘ) 

ʧʨʘʢʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ, ʙʝʟ ʚʨʝʜʥʳʭ ʧʨʠʚʳʯʝʢ (2 ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ). ɼʠʘ-

ʛʥʦʟ ʍʆɹʃ ʫʩʪʘʥʘʚʣʠʚʘʣʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ GOLD (2019). 

ʇʨʦʣʠʬʝʨʘʪʠʚʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʣʠʤʬʦʮʠʪʦʚ ʚ ʦʪʚʝʪ ʥʘ ʥʝʩʧʝʮʠʬʠʯʝ-

ʩʢʠʡ ʤʠʪʦʛʝʥ ʌɻɸ, ʩʫʧʨʝʩʩʦʨʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʩʪʘʛʣʘʥʜʠʥ ʩʠʥʪʝʟʠʨʫʶ-

ʱʠʭ ʢʣʝʪʦʢ (ʇɻʉʂ) ʠ ʢʣʝʪʦʢ ʩ ʨʝʮʝʧʪʦʨʘʤʠ ʢ ʛʠʩʪʘʤʠʥʫ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦ-

ʤʦʱʴʶ ʨʝʘʢʮʠʠ ʙʣʘʩʪʪʨʘʥʩʬʦʨʤʘʮʠʠ ʣʠʤʬʦʮʠʪʦʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ 

(ʈɹʊʃ) (ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ ʦʮʝʥʢʠ ʨʝʘʢʮʠʠ). ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ 

ʥʠʢʦʪʠʥʘ ʥʘ ʧʨʦʣʠʬʝʨʘʪʠʚʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʣʠʤʬʦʮʠʪʦʚ, ʢ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ 

ʜʦʙʘʚʣʷʣʠ ʥʠʢʦʪʠʥ ʚ ʨʘʟʚʝʜʝʥʠʠ 1:1000 ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʌɻɸ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʜʚʦʡʥʳʤ, ʩʣʝʧʳʤ, ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʳʤ. ʇʦʣʫʯʝʥ-

ʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʘʥʳ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʚ ʚʠʜʝ ʠʭ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ Ñ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ. ʈʘʟʣʠ-

ʯʠʝ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʩʯʠʪʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤ ʧʨʠ p <0,05. 

Результаты и их обсуждение. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʣʠʬʝʨʘʪʠʚʥʦʡ ʘʢ-

ʪʠʚʥʦʩʪʠ ʣʠʤʬʦʮʠʪʦʚ ʚ ʦʪʚʝʪ ʥʘ ʌɻɸ ʧʦʟʚʦʣʠʣʦ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʦʜʥʠʤ ʠʟ 

ʬʘʢʪʦʨʦʚ, ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʠ ʷʚʣʷʝʪʩʷ ʚʦʟʨʘʩʪ: ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘ-

ʪʝʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʫ ʧʨʘʢʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʣʠʮ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ (2 

ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ) ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʣʠʮ ʠʟ 

ʧʝʨʚʦʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ʉʉɿ) ʠ ʙʦʣʴʥʳʭ ʍʆɹʃ: 65,7Ñ8,3%, 55,0Ñ11,1% 

ʠ 51,6Ñ11,2% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (p<0,01), ʧʨʠ ʵʪʦʤ ʚʳʷʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʘʢʪʠʚ-

ʥʦʩʪʠ ʢʣʝʪʦʢ ʢʘʢ ʫ ʙʦʣʴʥʳʭ ʍʆɹʃ, ʪʘʢ ʠ ʫ ʙʦʣʴʥʳʭ ʉʉɿ (ʢʦʥʪʨʦʣʴʥʘʷ 

ʛʨʫʧʧʘ 1). ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʥʘʯʠʤʦʩʪʠ ʚʦʟʨʘʩʪʥʦʡ ʠʥʚʦʣʶʮʠʠ ʚ ʨʘʟ-

ʚʠʪʠʠ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʠ ʨʝʘʢʮʠʡ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʫ ʣʠʮ ʧʦʞʠʣʦʛʦ ʠ 

ʩʪʘʨʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ɺʪʦʨʳʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʩʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦ-

ʩʪʠ ʨʝʘʢʮʠʡ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ, ʷʚʣʷʝʪʩʷ ʚʣʠʷʥʠʝ ʪʘʙʘʯʥʦʛʦ ʜʳʤʘ ʥʘ 

ʦʨʛʘʥʠʟʤ ʙʦʣʴʥʳʭ ʍʆɹʃ, ʪʘʢ ʢʘʢ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʧʨʷʤʘʷ ʩʚʷʟʴ ʩʪʘʞʘ ʪʘ-

ʙʘʢʦʢʫʨʝʥʠʷ ʠ ʩʪʝʧʝʥʠ ʩʥʠʞʝʥʠʷ ʧʨʦʣʠʬʝʨʘʮʠʠ ʣʠʤʬʦʮʠʪʦʚ (p<0,05). ʂʘʢ 

ʠʟʚʝʩʪʥʦ, ʩʠʛʘʨʝʪʥʳʡ ʜʳʤ ʚʢʣʶʯʘʝʪ ʙʦʣʝʝ 5000 ʢʦʤʧʦʥʝʥʪʦʚ, ʩʨʝʜʠ ʥʠʭ 

ʠʤʝʶʪʩʷ ʢʘʥʮʝʨʦʛʝʥʳ (ʙʝʥʟʦʧʠʨʝʥ, ʤʝʪʠʣʭʦʣʘʥʪʨʝʥ, ʠ ʧʨ.), ʪʦʢʩʠʥʳ (ʤʦʥʦ-

ʦʢʩʠʜ ʫʛʣʝʨʦʜʘ, ʥʠʢʦʪʠʥ, ʘʤʤʠʘʢ, ʘʮʝʪʦʥ ʠ ʜʨ.), ʦʢʩʠʜʘʥʪʳ ʠ ʪ.ʜ. [9]. 

ʅʠʢʦʪʠʥ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʠʛʘʨʝʪʥʦʛʦ ʜʳʤʘ, ʧʨʝʜʧʦ-

ʣʘʛʘʝʪʩʷ ʝʛʦ ʚʦʟʤʦʞʥʦʝ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʠʩʪʝʤʫ ʠʤʤʫʥʠ-
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ʪʝʪʘ. ʀʥʢʫʙʘʮʠʷ ʢʣʝʪʦʢ ʩ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʤ ʤʠʪʦʛʝʥʦʤ ʠ ʥʠʢʦʪʠʥʦʤ ʫ ʙʦʣʴ-

ʰʠʥʩʪʚʘ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʠʚʦʜʠʣʘ ʢ ʨʘʟʚʠʪʠʶ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʠ ʢʘʢ ʫ ʙʦʣʴ-

ʥʳʭ ʍʆɹʃ (ʫ 24 ʠʟ 37), ʪʘʢ ʠ ʫ ʙʦʣʴʥʳʭ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʤʠ ʟʘʙʦʣʝʚʘʥʠ-

ʷʤʠ (ʫ 20 ʠʟ 36). ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʚʥʦʤ ʵʬʬʝʢʪʝ ʥʠ-

ʢʦʪʠʥʘ ʥʘ ʩʠʩʪʝʤʫ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʧʘʮʠʝʥʪʦʚ. ɺ ʪʦ 

ʞʝ ʚʨʝʤʷ ʫ ʪʨʝʪʠ ʙʦʣʴʥʳʭ ʚʳʷʚʣʝʥ ʩʪʠʤʫʣʠʨʫʶʱʠʡ ʵʬʬʝʢʪ ʥʠʢʦʪʠʥʘ ʠ ʜʘʥ-

ʥʦʝ ʷʚʣʝʥʠʝ ʥʘ ʥʘʩʪʦʷʱʝʤ ʵʪʘʧʝ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʥʠʢʦʪʠʥʘ ʥʘ ʩʠʩʪʝʤʫ ʠʤ-

ʤʫʥʠʪʝʪʘ ʥʝ ʠʤʝʝʪ ʦʙʲʷʩʥʝʥʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʬʫʥʢʮʠʠ ʢʣʝʪʦʢ, ʦʙʣʘʜʘʶʱʠʭ ʩʫʧʨʝʩʩʦʨʥʦʡ ʘʢʪʠʚʥʦ-

ʩʪʴʶ, ʧʦʢʘʟʘʣʦ, ʯʪʦ ʪʦʣʴʢʦ ʫ ʙʦʣʴʥʳʭ ʍʆɹʃ ʦʪʤʝʯʝʥʦ ʠʭ ʟʥʘʯʠʤʦʝ ʧʦʚʳ-

ʰʝʥʠʝ. ʇʨʠ ʵʪʦʤ ʦʪʚʝʪ ʥʘ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʡ ʤʠʪʦʛʝʥ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʣʩʷ 

ʢʘʢ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʫʧʨʝʩʩʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʇɻʉʂ, ʪʘʢ ʠ ʂʈɻ: ʈɹʊʃ ʥʘ 

ʌɻɸ ʧʨʠ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʩʫʧʨʝʩʩʠʠ ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʫʨʦʚʥʝ 42,4Ñ6,2%, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʧʨʠ ʥʦʨʤʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʣʝʪʦʢ ʩ ʩʫʧʨʝʩʩʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ 

ʠ ʧʨʦʣʠʬʝʨʘʮʠʷ ʣʠʤʬʦʮʠʪʦʚ ʧʨʠʙʣʠʞʘʣʘʩʴ ʢ ʚʦʟʨʘʩʪʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ 1 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 59,9Ñ4,7% (p<0,01). ʈʷʜʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʨʠ ʍʆɹʃ 

ʦʙʥʘʨʫʞʝʥʘ ʚʳʩʦʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʊreg [8], ʦʙʣʘʜʘʶʱʠʭ ʩʫʧʨʝʩʩʦʨʥʦʡ ʘʢʪʠʚ-

ʥʦʩʪʴʶ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʪʦʛʦ, ʯʪʦ ʩʣʝʜʫʶʱʝʡ ʧʨʠʯʠʥʦʡ ʠʤ-

ʤʫʥʦʩʫʧʨʝʩʩʠʠ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʢʣʝʪʦʢ, ʧʦʜʘʚʣʷʶʱʠʭ ʨʝ-

ʘʢʮʠʠ ʩʠʩʪʝʤʳ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ. 

ʀʤʤʫʥʦʩʫʧʨʝʩʩʠʷ, ʥʘʙʣʶʜʘʝʤʘʷ ʧʨʠ ʍʆɹʃ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʝ ʯʘʩʪʳʤ 

ʦʙʦʩʪʨʝʥʠʷʤ (ʙʦʣʝʝ 0-1), ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʝʪ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʢʣʘʩʩʘʤ ʩ 

ʙʦʣʝʝ ʪʷʞʝʣʳʤ ʪʝʯʝʥʠʝʤ (ʉ, D) ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ GOLD (p<0,05). 

Выводы: ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʚʥʳʝ ʵʬʬʝʢʪʳ ʫ ʙʦʣʴʥʳʭ ʍʆɹʃ, ʘʩʩʦʮʠʠ-

ʨʦʚʘʥʥʦʡ ʩ ʪʘʙʘʢʦʢʫʨʝʥʠʝʤ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʚʦʟʨʘʩʪʥʫʶ ʠʥʚʦʣʶʮʠʶ ʠʤʤʫʥ-

ʥʦʡ ʩʠʩʪʝʤʳ, ʚʣʠʷʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʛʘʨʝʪʥʦʛʦ ʜʳʤʘ ʥʘ ʦʨʛʘʥʠʟʤ, ʚʢʣʶʯʘʷ 

ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʩʪʘʛʣʘʥʜʠʥ ʩʠʥʪʝʟʠʨʫ-

ʶʱʠʭ ʢʣʝʪʦʢ ʠ ʢʣʝʪʦʢ ʩ ʨʝʮʝʧʪʦʨʘʤʠ ʢ ʛʠʩʪʘʤʠʥʫ, ʦʙʣʘʜʘʶʱʠʭ ʩʫʧʨʝʩʩʦʨ-

ʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. 

Список литературы 

1. ʅʦʚʠʢʦʚ ɼ.ʂ., ʉʤʠʨʥʦʚʘ ʆ.ɺ., ʅʦʚʠʢʦʚ ʇ.ɼ. ʇʝʨʚʠʯʥʦ-ʚʪʦʨʠʯʥʳʡ 

ʠʤʤʫʥʦʜʝʬʠʮʠʪ ï ʦʩʥʦʚʘ ʧʘʪʦʛʝʥʝʟʘ ʭʨʦʥʠʯʝʩʢʦʡ ʦʙʩʪʨʫʢʪʠʚʥʦʡ ʙʦʣʝʟʥʠ 

ʣʝʛʢʠʭ. ʀʤʤʫʥʦʧʘʪʦʣʦʛʠʷ, ʘʣʣʝʨʛʦʣʦʛʠʷ, ʠʥʬʝʢʪʦʣʦʛʠʷ. 2015;(2):46-54. 

2. ʅʠʟʦʚ ɸ.ɸ., ɽʨʤʘʯʢʦʚʘ ɸ.ʅ., ɸʙʨʦʩʠʤʦʚ ɺ.ʅ., ʇʦʥʦʤʘʨʝʚʘ ʀ.ɹ 

ɺʝʜʝʥʠʝ ʙʦʣʴʥʳʭ ʍʆɹʃ: ʨʦʣʴ ʦʮʝʥʢʠ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʨʝʘʣʴʥʦʡ ʢʣʠʥʠʯʝ-

ʩʢʦʡ ʧʨʘʢʪʠʢʝ (ʩʪʘʪʴʷ)ʅʘʫʢʘ ʤʦʣʦʜʳʭ (Eruditio Juvenium). 2018. ʊ. 6, ˉ3. 

ʉ. 429-438. 

3. Aicher A., Heeschen C., Mohaupt M., et al. Nicotine strongly activates 



31 

 

dendritic cell-mediated adaptive immunity: potential role for progression of ath-

erosclerotic lesions. Circulation. 2003; 107(4):604-611. 

4. Brusselle G.G., Joos G.F., Bracke K.R. Chronic Obstructive Pulmonary 

Disease 1. New insights into the immunology of chronic obstructive pulmonary 

disease Lancet. 2011; 378:1015-1026.  

5. Churg A., Cosio M., Wright J.L. Mechanisms of cigarette smoke induced 

COPD: insights from animal models. Am. J. Physiol. Lung. Cell Mol. Physiol. 

2008; 294: L612-L631. 

6. Gadgil A., Duncan S.R. Role of T-lymphocytes and pro-inflammatory 

mediators in the pathogenesis of chronic obstructive pulmonary disease. Int. J. 

Chron. Obstruct. Pulmon. Dis. 2008; 3:531-541. 

7. Nouri-Shirazi M., Guinet E. Evidence for the immunosuppressive role of 

nicotine on human dendritic cell functions. Immunol. 2003; 109(3):365-73. 

8. Wang D.W., Zhou R.B., Yao Y.M. et al. Stimulation of a7 nicotinic ac-

etylcholine receptor by nicotine increases suppressive capacity of naturally occur-

ring CD4CD25 regulatory T cells in mice in vitro. J. Pharmacol. Exp. Ther. 2010; 

335(3):553- 561. 

9. WHO Report on the Global Tobacco Epidemic, 2008 

  



32 

 

ИЗМЕНЕНИЯ ПОРОГОВ ЧУВСТВИТЕЛЬНОСТИ К РАЗНЫМ 

ВЕЛИЧИНАМ ДОПОЛНИТЕЛЬНОГО СОПРОТИВЛЕНИЯ 

ДЫХАНИЮ 

ʖ.ʖ. ɹʷʣʦʚʩʢʠʡ, ʀ.ʉ. ʈʘʢʠʪʠʥʘ 

 

ʌɻɹʆʋ ɺʆ ʈʷʟɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʈʷʟʘʥʴ, ʈʦʩʩʠʷ 

 

Аннотация. ʀʟʫʯʘʣʘʩʴ ʜʠʥʘʤʠʢʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʧʦʨʦʛʦʚ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 

ʢ ʨʘʟʥʳʤ ʚʝʣʠʯʠʥʘʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʳʭʘʥʠʶ. ʀʟʤʝʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʦ-

ʚʘʣʠ ʦʩʥʦʚʥʦʤʫ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤʫ ʟʘʢʦʥʫ ɺʝʙʝʨʘ: ʧʦʨʦʛ ʨʘʟʣʠʯʝʥʠʷ ʨʝʟʠʩʪʠʚʥʳʭ 

ʥʘʛʨʫʟʦʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʩʪʦʷʥʝʥ ʜʣʷ ʨʘʟʥʳʭ ʚʝʣʠʯʠʥ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʜʳʭʘʥʠʶ. 

Ключевые слова: ʧʦʨʦʛʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʳ-

ʭʘʥʠʶ. 

 

Annotation. The dynamics of differential thresholds of sensitivity to various values of 

additional resistance to breathing was studied. The changes corresponded to Weber's basic psy-

chophysiological law: the threshold for distinguishing resistive loads is relatively constant for 

different values of additional breathing resistance. 

Key words: sensitivity thresholds, additional breathing resistance. 

 

ɺ ʬʠʟʠʦʣʦʛʠʠ ʜʳʭʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʦʩʦʙʳ ʠʟʤʝʨʝʥʠʷ ʘʙʩʦʣʶʪ-

ʥʳʭ ʧʦʨʦʛʦʚ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʩʦʧʨʦʪʠʚʣʝʥʠʶ ʜʳʭʘ-

ʥʠʶ. ʊʘʢ, ʧʦ ʜʘʥʥʳʤ [1], ʯʝʣʦʚʝʢ ʩʧʦʩʦʙʝʥ ʟʘʤʝʪʠʪʴ ʚʥʝʰʥʝʝ ʨʝʩʧʠʨʘʪʦʨʥʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʝʣʠʯʠʥʦʡ 0,5 ʩʤ ʚʦʜ. ʩʪ./ʣ/ʩ, ʘ ʧʦ ʜʘʥʥʳʤ [2], ʜʠʘʧʘʟʦʥ ʘʙ-

ʩʦʣʶʪʥʳʭ ʧʦʨʦʛʦʚ ʚʦʩʧʨʠʷʪʠʷ ʨʝʟʠʩʪʠʚʥʳʭ ʜʳʭʘʪʝʣʴʥʳʭ ʥʘʛʨʫʟʦʢ ʢʦʣʝʙ-

ʣʝʪʩʷ ʦʪ 0,3 ʜʦ 1,5 ʩʤ ʚʦʜ. ʩʪ./ʣ/ʩ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʦʯʝʥʴ ʨʝʜʢʦ ʧʨʦʚʦʜʠʪʩʷ ʘʥʘ-

ʣʠʟ ʪʘʢʦʡ ʚʘʞʥʦʡ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʢ ʩʧʦʩʦʙʥʦʩʪʴ 

ʢ ʨʘʟʣʠʯʝʥʠʶ ʨʝʟʠʩʪʠʚʥʳʭ ʥʘʛʨʫʟʦʢ (ʠʟʤʝʨʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʧʦʨʦ-

ʛʦʚ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ). 

Целью ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴ-

ʥʳʭ ʧʦʨʦʛʦʚ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʨʘʟʥʳʤ ʚʝʣʠʯʠʥʘʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʦ-

ʧʨʦʪʠʚʣʝʥʠʷ ʜʳʭʘʥʠʶ. 

ʀʩʩʣʝʜʦʚʘʣʠʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʝ ʣʶʜʠ (38 ʯʝʣʦʚʝʢ). ʀʟʤʝʨʝʥʠʝ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʧʦʨʦʛʦʚ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ ʩʤ ʚʦʜ. 

ʩʪ./ʣ/ʩ ʦʪ ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʦʚʘʚʰʠʭ ʠʥʩʧʠʨʘʪʦʨʥʳʭ ʨʝʟʠʩʪʠʚʥʳʭ ʜʳʭʘʪʝʣʴ-

ʥʳʭ ʥʘʛʨʫʟʦʢ ʚʝʣʠʯʠʥʦʡ 40, 60, 70, 80% Pmmax. ʉʫʙʲʝʢʪʠʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ, 

ʠʩʧʦʣʴʟʫʝʤʳʤ ʜʣʷ ʦʮʝʥʢʠ ʧʦʨʦʛʘ, ʷʚʣʷʣʦʩʴ ʦʱʫʱʝʥʠʝ ʧʨʠʨʦʩʪʘ ʩʦʧʨʦʪʠʚʣʝ-

ʥʠʷ, ʢʦʪʦʨʦʝ ʦʪʤʝʯʘʣʦʩʴ ʠʩʧʳʪʫʝʤʳʤ ʩ ʧʦʤʦʱʴʶ ʩʠʛʥʘʣʴʥʦʡ ʢʥʦʧʢʠ. ɺ ʢʘ-

ʯʝʩʪʚʝ ʦʙʲʝʢʪʠʚʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʧʦʨʦʛʘ, ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ 
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ʚʝʣʠʯʠʥʘ ʧʦʜʤʘʩʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʢʦʪʦʨʘʷ ʧʦ ʜʘʥʥʳʤ [3], ʥʘʠʙʦʣʝʝ ʠʥʬʦʨ-

ʤʘʪʠʚʥʘ ʜʣʷ ʦʮʝʥʢʠ ʨʝʘʢʮʠʡ ʥʘ ʚʥʝʰʥʝʝ ʜʳʭʘʪʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ. ʂʨʠʪʝ-

ʨʠʝʤ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʦʨʦʛʘ, ʩʣʫʞʠʣʠ ʜʦʩʪʦʚʝʨʥʦ ʨʘʟʣʠʯʠʤʳʝ (ʨ<0,05) 

ʟʥʘʯʝʥʠʷ ʧʦʜʤʘʩʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ. ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʧʦʨʦʛʠ, ʠʟʤʝʨʝʥʥʳʝ 

ʧʦ ʩʫʙʲʝʢʪʠʚʥʳʤ ʠ ʦʙʲʝʢʪʠʚʥʳʤ ʢʨʠʪʝʨʠʷʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 1. ʂʘʢ 

ʚʠʜʥʦ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ, ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʧʦʨʦʛʠ, ʠʟʤʝʨʝʥʥʳʝ ʧʦ 

ʩʫʙʲʝʢʪʠʚʥʳʤ ʠ ʦʙʲʝʢʪʠʚʥʳʤ ʢʨʠʪʝʨʠʷʤ (Pd=R0-Rn/R0) ʦʪʣʠʯʘʣʠʩʴ ʦʪʥʦʩʠ-

ʪʝʣʴʥʳʤ ʧʦʩʪʦʷʥʩʪʚʦʤ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʤʠʥʠʤʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ 40%Pmmax). 

 

ʊʘʙʣʠʮʘ 1. 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʧʦʨʦʛʠ ʨʝʟʠʩʪʠʚʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʠʟʤʝʨʝʥʥʳʝ ʧʦ 

ʩʫʙʲʝʢʪʠʚʥʳʤ ʠ ʦʙʲʝʢʪʠʚʥʳʤ ʢʨʠʪʝʨʠʷʤ. 

ɺʝʣʠʯʠʥʘ ʥʘʛʨʫʟʢʠ, 

Pmmax 

ɸʙʩʦʣʶʪʥʳʝ ʧʦʨʦʛʠ, 

ʩʤ ʚʦʜ. ʩʪ. 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʧʦʨʦʛʠ, 

ʩʤ ʚʦʜ. ʩʪ. 

ʉʫʙ̡ʝʢʪʠʚ. ʆʙʲʝʢʪʠʚʥ. ʉʫʙ̡ʝʢʪʠʚ. ʆʙʲʝʢʪʠʚʥ. 

40 4,8 2,4 0,56 0,78 

60 7,2 3,7 0,74 0,86 

70 13,4 6,5 0,75 0,87 

80 18,5 8,7 0,75 0,88 

 

ɹʦʣʝʝ ʪʦʛʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʳʨʘʞʝʥʥʳʝ ʤʝʞʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ, 

ʤʝʞʜʫ ʥʠʤʠ ʠʤʝʣʘʩʴ ʟʥʘʯʠʤʘʷ ʢʦʨʨʝʣʷʮʠʷ (r=0,84). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʠʥʘ-

ʤʠʢʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʧʦʨʦʛʦʚ ʚ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ 

ʦʩʥʦʚʥʦʤʫ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤʫ ʟʘʢʦʥʫ ɺʝʙʝʨʘ: ʧʦʨʦʛ ʨʘʟʣʠʯʝʥʠʷ ʨʝʟʠ-

ʩʪʠʚʥʳʭ ʥʘʛʨʫʟʦʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʩʪʦʷʥʝʥ ʜʣʷ ʨʘʟʥʳʭ ʚʝʣʠʯʠʥ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʳʭʘʥʠʶ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʟʥʘʯʠʤʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤʠ ʧʦʨʦʛʘʤʠ, ʠʟʤʝʨʝʥʥʳʤʠ ʧʦ ʦʙʲʝʢʪʠʚʥʳʤ ʠ ʩʫʙʲʝʢʪʠʚ-

ʥʳʤ ʢʨʠʪʝʨʠʷʤ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʛʣʘʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʦʱʫʱʝʥʠʡ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʟʘʪʨʫʜʥʝʥʠʝʤ ʜʳʭʘʪʝʣʴʥʦʛʦ ʘʢʪʘ, ʩʣʫʞʠʪ, ʥʝʩʦʤʥʝʥʥʦ, ʘʬʬʝ-

ʨʝʥʪʥʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ, ʧʦʩʪʫʧʘʶʱʘʷ ʠʟ ʧʨʦʧʨʠʦʨʝʮʝʧʪʦʨʦʚ ʠʥʩʧʠʨʘʪʦʨʥʳʭ 

ʤʳʰʮ. ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʧʨʷʤʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʩʝʥʩʦʨʥʳʤʠ ʨʝʘʢʮʠʷʤʠ ʠ ʦʪʚʝ-

ʪʦʤ ʜʳʭʘʪʝʣʴʥʦʡ ʤʫʩʢʫʣʘʪʫʨʳ ʥʘ ʧʦʚʳʰʝʥʥʦʝ ʨʝʩʧʠʨʘʪʦʨʥʦʝ ʩʦʧʨʦʪʠʚʣʝ-

ʥʠʝ ʜʝʣʘʝʪ ʥʝʦʙʭʦʜʠʤʳʤ ʧʨʘʢʪʠʢʫ ʥʦʨʤʠʨʦʚʘʥʠʷ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʩʦ-

ʧʨʦʪʠʚʣʝʥʠʷ ʚʦʟʜʫʰʥʦʤʫ ʧʦʪʦʢʫ, ʩʦʟʜʘʚʘʝʤʦʤʫ ʩʨʝʜʩʪʚʘʤʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʟʘʱʠʪʳ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ [4]. 
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ТОЛЕРАНТНОСТЬ И УСТОЙЧИВОСТЬ К ИНСПИРАТОРНЫМ 

РЕЗИСТИВНЫМ ДЫХАТЕЛЬНЫМ НАГРУЗКАМ 

ʖ.ʖ. ɹʷʣʦʚʩʢʠʡ, ʀ.ʉ. ʈʘʢʠʪʠʥʘ 

 

ʌɻɹʆʋ ɺʆ ʈʷʟɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛ. ʈʷʟʘʥʴ, ʈʦʩʩʠʷ 

 

Аннотация. ʀʟʫʯʘʣʠʩʴ ʚʟʘʠʤʦʩʚʷʟʠ ʪʦʣʝʨʘʥʪʥʦʩʪʠ (ʧʝʨʝʥʦʩʠʤʦʩʪʠ) ʨʝʟʠʩʪʠʚ-

ʥʳʭ ʥʘʛʨʫʟʦʢ ʩ ʜʠʥʘʤʠʢʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʩʧʳʪʫʝʤʳʭ, ʚ ʯʘʩʪʥʦʩʪʠ, ʫʩʪʦʡ-

ʯʠʚʦʩʪʴʶ ʚʘʞʥʝʡʰʠʭ ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ɺʳʷʚʣʝʥʦ 3 ʛʨʫʧʧʳ ʠʩʧʳʪʫʝʤʳʭ: 

ʩ ʥʠʟʢʦʡ, ʩʨʝʜʥʝʡ ʠ ʚʳʩʦʢʦʡ ʚʝʥʪʠʣʷʪʦʨʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ. 

Ключевые слова: ʪʦʣʝʨʘʥʪʥʦʩʪʴ, ʫʩʪʦʡʯʠʚʦʩʪʴ, ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʜʳʭʘʥʠʶ. 

 

Annotation. We studied the relationship of tolerance (tolerance) of resistive loads with 

the dynamics of the functional state of the subjects, in particular, the stability of the most im-

portant homeostatic indicators. 3 groups of subjects were identified: with low, medium and high 

ventilator resistance. 

Key words: tolerance, stability, additional breathing resistance. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʞʠʟʥʠ ʯʝʣʦʚʝʢ ʚʩʝ ʯʘʱʝ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʜʳʭʘʥʠʶ ï ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʦʨʛʘ-

ʥʦʚ ʜʳʭʘʥʠʷ, ʚʦʜʦʣʘʟʥʳʭ ʨʘʙʦʪʘʭ. ʋʚʝʣʠʯʝʥʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʳʭʘʥʠʶ 

ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʤʥʦʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʣʝʛʢʠʭ ʠ ʚʦʟʜʫʭʦʥʦʩʥʳʭ ʧʫʪʝʡ - ʙʨʦʥ-

ʭʠʘʣʴʥʦʡ ʘʩʪʤʳ, ʭʨʦʥʠʯʝʩʢʠʭ ʙʨʦʥʭʠʪʦʚ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʪʦʣʝʨʘʥʪʥʦʩʪʠ (ʧʝʨʝ-

ʥʦʩʠʤʦʩʪʠ) ʨʝʟʠʩʪʠʚʥʳʭ ʥʘʛʨʫʟʦʢ ʩ ʜʠʥʘʤʠʢʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʠʩʧʳʪʫʝʤʳʭ, ʚ ʯʘʩʪʥʦʩʪʠ, ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʚʘʞʥʝʡʰʠʭ ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʠʭ ʧʦ-

ʢʘʟʘʪʝʣʝʡ.  

ʋ 38 ʠʩʧʳʪʫʝʤʳʭ ʦʙʦʝʛʦ ʧʦʣʘ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 17 ʜʦ 23 ʣʝʪ ʠʩʩʣʝʜʦʚʘʣʠʩʴ 

ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ ʥʘ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʦ-

ʧʨʦʪʠʚʣʝʥʠʡ ʜʳʭʘʥʠʶ. ɺʝʣʠʯʠʥ rʨʝʟʠʩʪʠʚʥʳʭ ʥʘʛʨʫʟʦʢ ʩʦʩʪʘʚʣʷʣʠ: 40, 60, 

70, 80% Pmmax. ɺʨʝʤʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ ʨʝʟʠʩʪʠʚʥʳʤ ʥʘʛʨʫʟ-

ʢʘʤ ʠʟʤʝʨʷʣʠʩʴ ʧʦ [1] ʠ ʧʨʝʜʩʪʘʚʣʷʣʠ ʚʨʝʤʷ ʦʪ ʥʘʯʘʣʘ ʥʘʛʨʫʟʢʠ ʜʦ ʧʦʜʘʯʠ 

ʩʪʦʧ-ʩʠʛʥʘʣʘ ʠʩʧʳʪʫʝʤʳʤ (ʊmʘʭ). ɺʝʥʪʠʣʷʪʦʨʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠʟʤʝʨʷʣʘʩʴ 

ʚʨʝʤʝʥʝʤ (ʊʚʝʥʪ) ʦʪ ʦʢʦʥʯʘʥʠʷ ʥʘʛʨʫʟʢʠ ʜʦ ʩʪʘʙʠʣʠʟʘʮʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʱʝʡ 

ʠ ʘʣʴʚʝʦʣʷʨʥʦʡ ʚʝʥʪʠʣʷʮʠʠ ʥʘ ʠʩʭʦʜʥʦʤ ʠʣʠ ʢʘʢʦʤ-ʣʠʙʦ ʜʨʫʛʦʤ ʫʨʦʚʥʝ. ʋ 

ʠʩʧʳʪʫʝʤʳʭ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ 

ʢʦʤʧʦʥʝʥʪʳ ʘʜʘʧʪʘʮʠʠ ʢ ʥʘʛʨʫʟʢʘʤ, ʨʝʘʢʮʠʠ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ, ʠʟʤʝʥʝʥʠʷ 

ʛʘʟʦʦʙʤʝʥʘ, ʵʥʝʨʛʝʪʠʢʠ ʚʝʥʪʠʣʷʮʠʠ, ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʠ ʜʨʫʛʠʝ ʧʦʢʘʟʘʪʝʣʠ. 

ʇʦʣʫʯʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʦʙʨʘʙʘʪʳʚʘʣʩʷ ʤʝʪʦʜʦʤ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ. 
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ʋʯʠʪʳʚʘʷ ʩʫʱʝʩʪʚʝʥʥʳʡ ʨʘʟʙʨʦʩ ʧʦʢʘʟʘʪʝʣʝʡ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ ʨʘʟ-

ʥʳʤ ʟʥʘʯʝʥʠʷʤ ʨʝʟʠʩʪʠʚʥʳʭ ʥʘʛʨʫʟʦʢ, ʥʘʤʠ ʧʨʦʚʦʜʠʣʩʷ ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ 

ʦʜʥʦʤʝʨʥʳʭ ʚʳʙʦʨʦʢ. ʊʘʢ, ʜʣʷ ʚʨʝʤʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʝʦʜʦʣʝʥʠʷ 

ʥʘʛʨʫʟʢʠ 80%Pmmax, ʦʙʲʝʢʪʳ ʨʘʩʧʨʝʜʝʣʠʣʠʩʴ ʚ 3 ʛʨʫʧʧʳ: ʘ) ʩ ʥʠʟʢʦʡ ʪʦʣʝ-

ʨʘʥʪʥʦʩʪʴʶ ʢ ʥʘʛʨʫʟʢʝ (ʊmʘʭ <150 ʩ) ʚ ʜʘʥʥʫʶ ʛʨʫʧʧʫ ʚʦʰʣʠ 22% ʠʩʧʳʪʫʝ-

ʤʳʭ; ʙ) ʩʨʝʜʥʝʡ ʪʦʣʝʨʘʥʪʥʦʩʪʴʶ (ʦʪ 150 ʜʦ 270 ʩ) - 49 % ʠʩʧʳʪʫʝʤʳʭ; ʚ) 

ʣʠʮʘ ʩ ʚʳʩʦʢʦʡ ʪʦʣʝʨʘʥʪʥʦʩʪʴʶ (ʊʤʘʭ >270 c) - 29% ʠʩʧʳʪʫʝʤʳʭ. ʈʘʩʧʨʝʜʝ-

ʣʝʥʠʝ ʦʙʲʝʢʪʦʚ ʚ ʜʨʫʛʠʭ ʚʨʝʤʝʥʥʳʭ ʚʳʙʦʨʢʘʭ (ʥʘ ʜʨʫʛʠʭ ʟʥʘʯʝʥʠʷʭ ʨʝʟʠ-

ʩʪʠʚʥʳʭ ʥʘʛʨʫʟʦʢ) ʦʪʣʠʯʘʣʦʩʴ ʚ ʪʫ ʠʣʠ ʠʥʫʶ ʩʪʦʨʦʥʫ, ʥʦ ʪʘʢʞʝ ʩʦʩʪʘʚʣʷʣʦ 

ʪʨʠ ʭʦʨʦʰʦ ʨʘʟʥʝʩʝʥʥʳʭ ʚ ʧʨʠʟʥʘʢʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʢʣʘʩʪʝʨʘ. ɺ ʪʦʤ ʩʣʫ-

ʯʘʝ, ʝʩʣʠ ʯʠʩʣʦ ʦʙʲʝʢʪʦʚ ʚ ʢʣʘʩʪʝʨʝ ʙʳʣʦ ʤʝʥʝʝ 5%, ʤʝʪʦʜ ʨʘʟʜʝʣʝʥʠʷ ʩʯʠ-

ʪʘʣʩʷ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ, ʩʣʝʜʩʪʚʠʝʤ ʯʝʛʦ ʙʳʣʘ ʩʤʝʥʘ ʩʧʦʩʦʙʘ ʢʣʘʩʪʝ-

ʨʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʝ ʯʠʩʣʘ ʩʘʤʠʭ ʢʣʘʩʩʦʚ [2]. ɺʨʝʤʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʚʝʥʪʠʣʷʪʦʨʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʭ ʚʝʣʠʯʠʥʘʭ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʦʛʦ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʫ ʨʘʟʥʳʭ ʠʩʧʳʪʫʝʤʳʭ ʠʤʝʣʠ ʟʥʘʯʠ-

ʪʝʣʴʥʳʡ ʨʘʟʙʨʦʩ. ʆʜʥʦʤʝʨʥʘʷ ʢʣʘʩʪʝʨʠʟʘʮʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʳ-

ʷʚʠʣʘ 3 ʛʨʫʧʧʳ ʠʩʧʳʪʫʝʤʳʭ: ʘ) ʩ ʥʠʟʢʦʡ ʚʝʥʪʠʣʷʪʦʨʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ 

(ʊʚʝʥʪ >110 ʩʝʢ) - 19%; ʙ) ʩ ʩʨʝʜʥʝʡ ʚʝʥʪʠʣʷʪʦʨʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ (40 <ʊʚʝʥʪ. 

<110 ʩ) - 42%; ʚ) ʩ ʚʳʩʦʢʦʡ ʚʝʥʪʠʣʷʪʦʨʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ (ʊʚʝʥʪ <40 ʩ) - 

39%. 

ɼʚʫʭʤʝʨʥʘʷ ʢʣʘʩʪʝʨʠʟʘʮʠʷ, ʧʨʦʚʝʜʝʥʥʘʷ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʷ ʠʩʧʳʪʫʝʤʳʭ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʧʦʟʚʦ-

ʣʠʣʘ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʯʝʤ ʚʳʰʝ ʚʨʝʤʷ ʧʨʝʦʜʦʣʝʥʠʷ ʨʝʟʠʩʪʠʚʥʳʭ ʥʘʛʨʫʟʦʢ, 

ʪʝʤ ʙʦʣʴʰʝ ʚʨʝʤʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʚʝʥʪʠʣʷʪʦʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʪ.ʝ. ʥʠʞʝ 

ʫʩʪʦʡʯʠʚʦʩʪʴ. ɹʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ 3 ʢʣʘʩʩʘ (ʛʨʫʧʧʳ) ʠʩʧʳʪʫʝʤʳʭ: ʚʳʩʦʢʦ-

ʪʦʣʝʨʘʥʪʥʳʝ-ʥʠʟʢʦʫʩʪʦʡʯʠʚʳʝ; ʩʨʝʜʥʝʪʦʣʝʨʘʥʪʥʳʝ-ʩʨʝʜʥʝʫʩʪʦʡʯʠʚʳʝ ʠ 

ʥʠʟʢʦʪʦʣʝʨʘʥʪʥʳʝ-ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ. ʉʦʯʝʪʘʥʠʝ ʨʘʟʣʠʯʥʦʡ ʪʦʣʝʨʘʥʪʥʦʩʪʠ 

ʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤ ʭʘʨʘʢʪʝʨʦʤ ʚʝʥʪʠʣʷʪʦʨʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʝʪ ʦ ʨʘʟʥʳʭ ʩʪʨʘʪʝʛʠʷʭ ʘʜʘʧʪʘʮʠʠ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʩʦʧʨʦʪʠʚʣʝʥʠʶ 

ʜʳʭʘʥʠʶ: ʩʪʨʘʪʝʛʠʠ çʧʨʝʦʜʦʣʝʥʠʷè ʥʘʛʨʫʟʦʢ (ʥʝʚʟʠʨʘʷ ʥʘ ʚʳʩʦʢʠʝ ʬʠʟʠʦ-

ʣʦʛʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ); ʩʪʨʘʪʝʛʠʠ çʠʟʙʝʛʘʥʠʷè ʥʘʛʨʫʟʢʠ - ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ 

ʧʨʝʦʜʦʣʝʥʠʷ ʧʨʠ ʵʢʦʥʦʤʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʠ ʧʨʦʤʝʞʫʪʦʯʥʦʡ 

(ʥʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʦʡ) ʛʨʫʧʧʝ ʠʩʧʳʪʫʝʤʳʭ, ʠʤʝʶʱʝʡ ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʙʘʣʘʥʩ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ [3]. 
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УСЛОВНО-РЕФЛЕКТОРНЫЕ МЕХАНИЗМЫ КОМПЕНСАЦИИОБ-

СТРУКТИВНЫХ ДЫХАТЕЛЬНЫХ СОСТОЯНИЙ ЧЕЛОВЕКА 

ʖ.ʖ. ɹʷʣʦʚʩʢʠʡ, ʀ.ʉ. ʈʘʢʠʪʠʥʘ 

 

ʌɻɹʆʋ ɺʆ ʈʷʟɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛ. ʈʷʟʘʥʴ, ʈʦʩʩʠʷ 

 

Аннотация. ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ, ʫʩʣʦʚʥʳʡ ʜʳʭʘʪʝʣʴʥʳʡ ʨʝʬʣʝʢʩ 

ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʬʘʢʪʦʨʦʤ ʢʦʤʧʝʥʩʘʮʠʠ ʦʙʩʪʨʫʢʪʠʚʥʳʭ ʩʦʩʪʦʷʥʠʡ. ʋʩʣʦʚʥʦ-ʨʝʬʣʝʢ-

ʪʦʨʥʘʷ ʩʪʨʘʪʝʛʠʷ ʢʦʤʧʝʥʩʘʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʘ ʜʝʡʩʪʚʠʝ ʫʩʣʦʚʥʦʛʦ ʩʠʛʥʘʣʘ, 

ʠʩʧʳʪʫʝʤʳʡ ʧʨʦʩʪʦ ʧʝʨʝʩʪʘʝʪ ʜʳʰʘʪʴ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʧʨʠʟʥʘʢʦʚ ʦʙʩʪʨʫʢʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

Ключевые слова: ʫʩʣʦʚʥʳʡ ʜʳʭʘʪʝʣʴʥʳʡ ʨʝʬʣʝʢʩ, ʫʚʝʣʠʯʝʥʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʜr ʭʘʥʠʶ, ʤʝʭʘʥʠʟʤʳ ʢʦʤʧʝʥʩʘʮʠʠ ʦʙʩʪʨʫʢʪʠʚʥʳʭ ʩʦʩʪʦʷʥʠʡ. 

 

Abstract. This article shows that the conditioned respiratory reflex is a powerful factor 

in compensating for obstructive conditions. The conditioned reflex compensation strategy con-

sists in the fact that the subject simply stops breathing for the effect of the conditioned signal, 

which is accompanied by the absence of specific signs of the obstructive state. 

Key words: conditioned respiratory reflex increased breathing resistance, mechanisms 

for compensating obstructive conditions. 

 

ʈʷʜʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ [1,2] ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝ-

ʥʠʷ ʫ ʙʦʣʴʥʳʭ ʩ ʦʙʩʪʨʫʢʪʠʚʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʣʝʛʢʠʭ ʤʝʪʦʜʘ ʧʨʦʠʟ-

ʚʦʣʴʥʦʡ ʢʦʨʨʝʢʮʠʠ ʜʳʭʘʥʠʷ (ʧʨʦʠʟʚʦʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʬʘʟʘʤʠ ʜʳʭʘʥʠʷ, 

ʜʳʭʘʥʠʝ ʩ ʧʦʜʞʘʪʳʤʠ ʛʫʙʘʤʠ ʠ ʜʨ.). ʋʯʠʪʳʚʘʷ, ʯʪʦ ʧʨʦʠʟʚʦʣʴʥʦʝ ʫʧʨʘʚ-

ʣʝʥʠʝ ʜʳʭʘʥʠʝʤ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʨʠʘʥʪʦʚ ʵʬʬʝʢʪ-ʟʘʚʠʩʠʤʦʛʦ ʦʙʫʯʝ-

ʥʠʷ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦʩʷ ʥʘ ʙʘʟʝ ʫʩʣʦʚʥʳʭ ʨʝʬʣʝʢʩʦʚ [3,4], ʥʘʤʠ ʙʳʣʦ 

ʧʨʝʜʧʨʠʥʷʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʩʪʦʷʥʠʡ ʯʝʣʦʚʝʢʘ ʜʦ ʠ ʧʦʩʣʝ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʫʩʣʦʚʥʦ-ʨʝʬʣʝʢʪʦʨʥʦʛʦ ʦʙʫʯʝʥʠʷ ʢ ʜʝʡʩʪʚʠʶ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚ-

ʣʝʥʠʷ ʜʳʭʘʥʠʶ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʥʘ 55 ʠʩʧʳʪʫʝʤʳʭ ʦʙʦʝʛʦ ʧʦʣʘ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 

18 ʜʦ 44 ʣʝʪ, ʧʨʘʢʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ. ʋʩʣʦʚʥʳʡ ʜʳʭʘʪʝʣʴʥʳʡ ʨʝʬʣʝʢʩ ʚʳʨʘ-

ʙʘʪʳʚʘʣʩʷ ʧʦ ʪʠʧʫ ʢʦʨʦʪʢʦʦʪʩʪʘʚʣʝʥʥʦʛʦ ʥʘ ʨʘʟʥʳʝ ʚʝʣʠʯʠʥʳ ʠʥʩʧʠʨʘʪʦʨ-

ʥʦʡ ʨʝʟʠʩʪʠʚʥʦʡ ʥʘʛʨʫʟʢʠ (40%, 60%, 70%, 80% Pmmax). ɺ ʢʘʯʝʩʪʚʝ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʦʩʪʦʷʥʠʷ ʠʟʫʯʘʣʠʩʴ ʧʦʢʘʟʘʪʝʣʠ ʚʝʥʪʠʣʷʪʦʨʥʦʛʦ 

(ʜʳʭʘʪʝʣʴʥʳʝ ʦʙʲʝʤʳ, ʦʙʱʘʷ ʠ ʘʣʴʚʝʦʣʷʨʥʘʷ ʚʝʥʪʠʣʷʮʠʷ, ʦʙʲʝʤʥʘʷ ʩʢʦ-

ʨʦʩʪʴ ʜʳʭʘʥʠʷ) ʠ ʤʦʪʦʨʥʦʛʦ (ʧʠʢʦʚʳʝ ʜʘʚʣʝʥʠʷ ʚʜʦʭʘ ʠ ʚʳʜʦʭʘ) ʚʳʭʦʜʦʚ 

ʩʠʩʪʝʤʳ ʜʳʭʘʥʠʷ; ʧʘʨʘʤʝʪʨʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ (ʏʉʉ, ʫʜʘʨʥʳʡ ʠ ʤʠʥʫʪʥʳʡ 

ʦʙʲʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ); ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ (ʥʘʩʳ-
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ʱʝʥʠʝ ʢʠʩʣʦʨʦʜʦʤ ʦʢʩʠʛʝʤʦʛʣʦʙʠʥʘ, ʧʘʨʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʠ ʫʛ-

ʣʝʢʠʩʣʦʛʦ ʛʘʟʘ) [5]. ʆʪʜʝʣʴʥʦ ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʧʘʨʘʤʝʪʨʳ ʤʝʞʩʠʩʪʝʤʥʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. ɼʣʷ ʩʫʞʜʝʥʠʷ ʦʙ ʫʩʣʦʚʥʦ-ʨʝʬʣʝʢʪʦʨʥʳʭ ʤʝʭʘʥʠʟʤʘʭ ʢʦʤ-

ʧʝʥʩʘʮʠʠ, ʥʘʤʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʦʩʪʦʷʥʠʷ 

ʠʩʧʳʪʫʝʤʳʭ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʧʨʝʜʲʷʚʣʝʥʠʠ ʪʝʭ ʞʝ ʛʨʘʜʘʮʠʡ ʨʝʟʠʩʪʠʚʥʳʭ 

ʥʘʛʨʫʟʦʢ ʜʦ ʦʙʫʯʝʥʠʷ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʵʬʬʝʢʪ-ʟʘʚʠʩʠʤʦʝ ʦʙʫʯʝʥʠʝ ʚ ʬʦʨʤʝ ʫʩʣʦʚʥʦʛʦ ʜʳʭʘ-

ʪʝʣʴʥʦʛʦ ʨʝʬʣʝʢʩʘ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʷʝʪ ʩʪʨʘʪʝʛʠʶ ʢʦʤʧʝʥʩʘʮʠʠ ʦʙʩʪʨʫʢ-

ʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʩʪʦʷʥʠʝʤ ʜʦ ʦʙʫʯʝʥʠʷ. ʇʨʠ ʤʘʣʳʭ ʩʪʝ-

ʧʝʥʷʭ ʦʙʩʪʨʫʢʮʠʠ (40% Pmmax) ʧʦʩʣʝ ʦʙʫʯʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʤʝʯʘʣʦʩʴ 

ʠʟʤʝʥʝʥʠʡ ʚ ʜʠʥʘʤʠʢʝ ʚʝʥʪʠʣʷʪʦʨʥʦʛʦ ʠ ʤʦʪʦʨʥʦʛʦ ʢʦʤʧʦʥʝʥʪʦʚ ʜʳʭʘʥʠʷ, 

ʧʘʨʘʤʝʪʨʦʚ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʛʘʟʦʚʦʛʦ ʩʦʩʪʘʚʘ ʢʨʦʚʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʩʪʦ-

ʷʥʠʝʤ ʜʦ ʦʙʫʯʝʥʠʷ. ʇʦʢʘʟʘʪʝʣʠ ʩʦʧʨʷʞʝʥʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʠʩʪʝʤ (ʢʦʵʬ-

ʬʠʮʠʝʥʪʳ ʠʥʪʝʨʢʦʨʨʝʣʷʮʠʡ) ʥʘ ʵʪʦʡ ʚʝʣʠʯʠʥʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʦ ʠ ʧʦʩʣʝ 

ʦʙʫʯʝʥʠʷ ʚʝʩʴʤʘ ʙʣʠʟʢʠ. 

ʇʨʠ ʩʨʝʜʥʝʡ ʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʚʝʣʠʯʠʥʝ ʥʘʛʨʫʟʦʢ (60 ʠ 70%Pmmax), ʦʪ-

ʤʝʯʘʣʦʩʴ ʚʳʨʘʞʝʥʥʦʝ ʨʘʟʣʠʯʠʝ ʚ ʧʦʢʘʟʘʪʝʣʷʭ: ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ 

ʩʜʚʠʛʦʚ ʚʝʥʪʠʣʷʪʦʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʜʳʭʘʪʝʣʴʥʳʡ ʦʙʲʝʤ, ʦʙʱʘʷ ʠ ʘʣʴʚʝʦ-

ʣʷʨʥʘʷ ʚʝʥʪʠʣʷʮʠʷ, ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ), ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ (ʫʜʘʨʥʳʡ ʠ ʤʠʥʫʪ-

ʥʳʡ ʚʳʙʨʦʩ ʩʝʨʜʮʘ, ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ), ʛʘʟʦʚʦʛʦ ʩʦʩʪʘʚʘ ʢʨʦʚʠ, ʤʠʥʠ-

ʤʠʟʠʨʫʝʪ ʵʥʝʨʛʦʪʨʘʪʳ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʩʫʙʲʝʢʪʠʚʥʳʭ ʦʱʫʱʝʥʠʡ ʦʜʳʰʢʠ ʠ 

ʫʣʫʯʰʝʥʠʠ ʠʥʪʨʘʩʧʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ. 

ʇʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʝʣʠʯʠʥʝ ʥʘʛʨʫʟʢʠ (80%Pmmax), ʦʙʫʯʝʥʠʝ ʧʦʣʥʦ-

ʩʪʴʶ ʧʝʨʝʩʪʨʘʠʚʘʝʪ ʩʪʨʘʪʝʛʠʶ ʢʦʤʧʝʥʩʘʮʠʠ ʚʥʝʰʥʝʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʳʭʘ-

ʥʠʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ çʥʝʦʙʫʯʝʥʥʳʤè ʩʦʩʪʦʷʥʠʝʤ ʥʘ ʪʦʤ ʞʝ ʟʥʘʯʝʥʠʠ ʩʦʧʨʦ-

ʪʠʚʣʝʥʠʷ. ʅʦʚʘʷ ʩʪʨʘʪʝʛʠʷ ʢʦʤʧʝʥʩʘʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʘ ʜʝʡʩʪʚʠʝ 

ʫʩʣʦʚʥʦʛʦ ʩʠʛʥʘʣʘ, ʠʩʧʳʪʫʝʤʳʡ ʧʨʦʩʪʦ ʧʝʨʝʩʪʘʝʪ ʜʳʰʘʪʴ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘ-

ʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʦʙʩʪʨʫʢʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ; ʧʦ-

ʩʣʝ ʚʳʢʣʶʯʝʥʠʷ ʥʘʛʨʫʟʢʠ ʜʳʭʘʥʠʝ ʚʦʟʦʙʥʦʚʣʷʝʪʩʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʣʦʚʥʳʡ ʜʳʭʘʪʝʣʴʥʳʡ ʨʝʬʣʝʢʩ ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ 

ʬʘʢʪʦʨʦʤ ʢʦʤʧʝʥʩʘʮʠʠ ʦʙʩʪʨʫʢʪʠʚʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʠʩʢ 

ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʥʦ-ʨʝʬʣʝʢʪʦʨʥʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʨʷʜʘ ʙʨʦʥʭʦʣʝʛʦʯʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ. 
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ОБЗОР АППАРАТНЫХ И ПРОГРАММНЫХ РАЗРАБОТОК 

И ГОТОВЫХ ПРОДУКТОВ В ПУЛЬМОНОЛОГИИ, 

ДИАГНОСТИКЕ И ТЕРАПИИ 

ʄ.ɺ. ɺʝʨʝʤʴʝʚʘ1, ɸ.ʀ. ɼʴʷʯʝʥʢʦ1,2 

 

ʀʆʌ ʈɸʅ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ (1) 

ɻʅʎ ʈʌ ï ʀʄʇɹ ʈɸʅ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ (2) 

 

Аннотация. ɺ ʩʪʘʪʴʝ ʜʘʝʪʩʷ ʦʙʟʦʨ ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʘʧʧʘʨʘʪʥʳʭ ʠ ʧʨʦ-

ʛʨʘʤʤʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʠ ʛʦʪʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʧʫʣʴʤʦʥʦʣʦʛʠʠ, ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʪʝʨʘʧʠʠ. ɺ 

ʦʙʟʦʨ ʚʢʣʶʯʝʥʳ ʪʝ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʦʜʫʢʪʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʨʦʬʠʥʘʥʩʠʨʦʚʘʥʳ ʣʠʜʠʨʫʶ-

ʱʠʤʠ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʬʦʥʜʘʤʠ ʚ ʦʙʣʘʩʪʠ ʩʦʮʠʘʣʴʥʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʠ ʟʜʨʘ-

ʚʦʦʭʨʘʥʝʥʠʷ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ. ɺʩʝ ʚʢʣʶʯʸʥʥʳʝ ʚ ʦʙʟʦʨ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʦʜʫʢʪʳ ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ: 

¶ ʘʧʧʘʨʘʪʥʳʝ ʠ ʧʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʧʘʮʠʝʥʪʘ ʠ/ʠʣʠ 

ʢʦʥʪʨʦʣʷ ʣʝʯʝʥʠʷ; 

¶ ʧʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʨʘʙʦʪʳ ʩ ʤʝʜʠʮʠʥʩʢʠʤʠ ʜʘʥʥʳʤʠ ʧʘʮʠʝʥʪʦʚ; 

¶ ʘʧʧʘʨʘʪʥʳʝ ʠ ʧʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʧʨʦʮʝʩʩʘ ʧʨʠʸʤʘ ʧʘʮʠʝʥʪʘ; 

¶ ʧʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʢʦʤʤʫʥʠʢʘʮʠʠ ʚʨʘʯʝʡ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʩ ʧʘʮʠʝʥʪʘʤʠ, ʠ 

ʜʣʷ ʢʦʤʤʫʥʠʢʘʮʠʠ ʧʘʮʠʝʥʪʦʚ ʤʝʞʜʫ ʩʦʙʦʡ; 

¶ ʧʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʧʦʠʩʢʘ ʤʝʜʠʮʠʥʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

Ключевые слова: ʧʫʣʴʤʦʥʦʣʦʛʠʷ, ʜʠʘʛʥʦʩʪʠʢʘ, ʪʝʨʘʧʠʷ, ʮʠʬʨʦʚʘʷ ʤʝʜʠʮʠʥʘ. 

 

Abstract. The article provides an overview of Russian and foreign hardware and software 

developments and finished products in pulmonology, diagnostics and therapy. The review in-

cludes developments and products that have been funded by leading international foundations 

in the field of social entrepreneurship and health over the past 10 years. All developments and 

products included in the review can be divided into the following groups: 

¶ hardware and software solutions for determining the patient's condition and/or monitor-

ing their treatment; 

¶ software solutions for operating with patients medical data; 

¶ hardware and software solutions for facilitating patient admission process; 

¶ software solutions for doctors to communicate with each other and with patients and 

ones for patients to communicate with each other; 

¶ software solutions for medical information search. 

Key words: pulmonology, diagnostics, therapy, digital medicine. 

 

Введение 

ɺ ʩʬʝʨʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʧʝʨʝʭʦʜ 

ʢ ʮʠʬʨʦʚʦʡ ʤʝʜʠʮʠʥʝ. ʆʥ ʦʙʫʩʣʦʚʣʝʥ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʣʘʩʪʠ ʮʠʬ-

ʨʦʚʳʭ ʫʩʪʨʦʡʩʪʚ (ʘʧʧʘʨʘʪʥʳʝ ʨʝʰʝʥʠʷ), ʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʦʚ, ʤʦʙʠʣʴʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ ʠ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ (ʧʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ). 
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ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʩʜʝʣʘʥ ʦʙʟʦʨ ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʘʧʧʘʨʘʪʥʳʭ ʠ 

ʧʨʦʛʨʘʤʤʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʠ ʛʦʪʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʧʫʣʴʤʦʥʦʣʦʛʠʠ, ʜʠʘʛʥʦ-

ʩʪʠʢʝ ʠ ʪʝʨʘʧʠʠ. ʉʨʝʜʠ ʘʧʧʘʨʘʪʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʠ ʧʨʦʜʫʢʪʦʚ ʚ ʦʙʟʦʨ ʚʢʣʶ-

ʯʝʥʳ ʥʦʩʠʤʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʘ ʩʨʝʜʠ ʧʨʦʛʨʘʤʤʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʠ ʧʨʦʜʫʢʪʦʚ ï 

ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʩʝʨʚʠʩʳ ʠ ʧʣʘʪʬʦʨʤʳ. ʀʩʪʦʯʥʠʢʘʤʠ ʠʥʬʦʨʤʘʮʠʠ 

ʩʣʫʞʠʣʠ ʙʘʟʳ ʣʠʜʠʨʫʶʱʠʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʬʦʥʜʦʚ, ʬʠʥʘʥʩʠʨʫʶʱʠʭ ʚ ʦʙ-

ʣʘʩʪʠ ʩʦʮʠʘʣʴʥʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ: Ashoka, 

StartUp Health, Rock Health (ʧʦ ʚʝʨʩʠʠ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʣʘʪʬʦʨʤʳ Oweler1, 

ʟʘʥʠʤʘʶʱʝʡʩʷ ʩʨʘʚʥʠʪʝʣʴʥʳʤ ʘʥʘʣʠʟʦʤ ʦʨʛʘʥʠʟʘʮʠʡ). ɺ ʦʙʟʦʨ ʚʢʣʶʯʘʣʠʩʴ 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʦʜʫʢʪʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʨʦʬʠʥʘʥʩʠʨʦʚʘʥʳ ʵʪʠʤʠ ʬʦʥʜʘʤʠ 

ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ. 

Диагностика и контроль лечения 

ʈʷʜ ʘʧʧʘʨʘʪʥʳʭ ʨʝʰʝʥʠʡ ʩʚʷʟʘʥ ʩ ʜʠʘʛʥʦʩʪʠʢʦʡ ʜʳʭʘʪʝʣʴʥʦʡ ʠ ʩʝʨ-

ʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʩʪʝʪʦʩʢʦʧʳ2,3,4 ʠ ʩʧʠʨʦʤʝʪʨʳ5,6,7 

ʥʘ ʙʘʟʝ ʩʤʘʨʪʬʦʥʦʚ. ɼʠʟʘʡʥ ʩʪʝʪʦʩʢʦʧʦʚ ʠ ʩʧʠʨʦʤʝʪʨʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʠʣʠ ʥʘʩʘʜʢʫ ʥʘ ʩʤʘʨʪʬʦʥ, ʠʣʠ ʦʪʜʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʧʝʨʝʜʘʶʱʝʝ ʜʘʥʥʳʝ 

ʥʘ ʩʤʘʨʪʬʦʥ ʩ ʧʦʤʦʱʴʶ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ. ʉʨʝʜʠ ʘʧʧʘʨʘʪʥʳʭ ʨʝʰʝʥʠʡ 

ʝʩʪʴ ʥʘʩʘʜʢʠ ʥʘ ʠʥʛʘʣʷʪʦʨʳ5,8,9,10,11, ʢʦʪʦʨʳʝ ʢʦʥʪʨʦʣʠʨʫʶʪ ʜʦʟʫ ʠ ʨʝʞʠʤ 

ʧʨʠʝʤʘ ʣʝʢʘʨʩʪʚ. ɼʘʥʥʳʝ ʩ ʠʥʛʘʣʷʪʦʨʦʚ, ʩʪʝʪʦʩʢʦʧʦʚ ʠ ʩʧʠʨʦʤʝʪʨʦʚ ʧʦʩʪʫ-

ʧʘʶʪ ʥʘ ʩʤʘʨʪʬʦʥ, ʛʜʝ ʤʦʛʫʪ ʭʨʘʥʠʪʴʩʷ ʠ ʧʝʨʝʜʘʚʘʪʴʩʷ ʣʝʯʘʱʝʤʫ ʚʨʘʯʫ. 

ɼʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʧʘʮʠʝʥʪʘ ʠ ʢʦʥʪʨʦʣʷ ʣʝʯʝʥʠʷ ʝʩʪʴ ʨʝʰʝ-

ʥʠʷ, ʦʙʲʝʜʠʥʷʶʱʠʝ ʥʝʩʢʦʣʴʢʦ ʫʩʪʨʦʡʩʪʚ: 

¶ ʩʪʝʪʦʩʢʦʧ ʠ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬ4; 

¶ ʠʥʛʘʣʷʪʦʨ ʠ ʩʧʠʨʦʤʝʪʨ5; 

¶ ʠʤʧʝʜʘʥʩʥʳʡ ʢʘʨʜʠʦʛʨʘʬ, ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬ ʠ ʪʝʨʤʦʤʝʪʨ12; 

                                                             
1 Oweler [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://www.owler.com/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

30.04.2019) 
2 Steth IO [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://stethio.com/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 30.04.2019) 
3 Stethee [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://stethee.com/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 30.04.2019) 
4 Eko [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://ekohealth.com/duo/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

30.04.2019) 
5 Cohero Health [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://www.coherohealth.com/ (ʜʘʪʘ ʦʙʨʘ-

ʱʝʥʠʷ 30.04.2019) 
6 NuvoAir [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://www.nuvoair.com/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

30.04.2019) 
7Air  Smart Spirometer [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ].ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://www.healthcareinnovation.se/case/breathing-new-air-into-health-checkups/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 30.04.2019) 
8 Hailie [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://www.hailie.com/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

30.04.2019) 
9 Find Air [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://findair.eu/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 30.04.2019) 
10 Aerobit Health [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://aerobithealth.com/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

30.04.2019) 
11 PM&HM [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://pm-hm.ru/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 30.04.2019) 
12 Co Va [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://www.tosense.com/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

30.04.2019) 

https://www.owler.com/
https://stethio.com/
https://stethee.com/
https://ekohealth.com/duo/
https://www.coherohealth.com/
https://www.nuvoair.com/
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¶ ʩʧʠʨʦʤʝʪʨ, ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬ, ʪʝʨʤʦʤʝʪʨ, ʧʫʣʴʩʦʢʩʠʤʝʪʨ ʠ ʪʦ-

ʥʦʤʝʪʨ13. 

ɼʣʷ ʦʙʣʝʛʯʝʥʠʷ ʨʘʙʦʪʳ ʩ ʤʝʜʠʮʠʥʩʢʠʤʠ ʜʘʥʥʳʤʠ ʠ ʨʘʩʰʠʨʝʥʠʷ ʚʦʟ-

ʤʦʞʥʦʩʪʝʡ ʪʝʣʝʤʝʜʠʮʠʥʳ ʝʩʪʴ ʵʣʝʢʪʨʦʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʚ ʚʠʜʝ ʥʘʩʘʜʢʠ ʥʘ 

ʩʤʘʨʪʬʦʥ, ʩʚʷʟʘʥʥʦʡ ʩ ʵʥʜʦʩʢʦʧʦʤ14. ʕʪʦ ʫʩʪʨʦʡʩʪʚʦ ʧʦʟʚʦʣʷʝʪ ʩʥʠʤʘʪʴ ʚʠ-

ʜʝʦ ʠ ʩʦʭʨʘʥʷʪʴ ʝʛʦ ʥʘ ʩʤʘʨʪʬʦʥ. 

ɼʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʧʘʮʠʝʥʪʘ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʩʫʪʦʢ 

ʠʣʠ ʥʝʜʝʣʴ ʝʩʪʴ ʥʦʩʠʤʳʝ ʜʘʪʯʠʢʠ ʜʣʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʜʳʭʘʥʠʷ, 

ʩʝʨʜʝʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʘʯʝʩʪʚʘ ʩʥʘ ʠ ʜʥʝʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ15. 

ɼʣʷ ʚʩʝʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʚ ʢʦʤʧʣʝʢʪʝ ʠʜʫʪ ʤʦʙʠʣʴʥʳʝ ʧʨʠ-

ʣʦʞʝʥʠʷ, ʩʝʨʚʠʩʳ ʠʣʠ ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʟʘʧʠʩʠ, ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ʣʝʯʘʱʝʤʫ ʚʨʘʯʫ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʧʣʘʪʬʦʨʤ ʠ ʧʨʠʣʦʞʝʥʠʡ ʤʦʛʫʪ ʘʥʘʣʠʟʠʨʦ-

ʚʘʪʴ ʜʘʥʥʳʝ ʧʘʮʠʝʥʪʘ ʩ ʧʦʤʦʱʴʶ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ 

ʦʧʨʝʜʝʣʷʪʴ ʩʦʩʪʦʷʥʠʝ ʧʘʮʠʝʥʪʘ (ʥʦʨʤʘ ʠʣʠ ʧʘʪʦʣʦʛʠʷ) ʠ ʧʨʝʜʫʧʨʝʞʜʘʪʴ ʦ 

ʚʦʟʤʦʞʥʦʤ ʫʭʫʜʰʝʥʠʠ ʩʦʩʪʦʷʥʠʷ 6,13,15. 

ʈʷʜ ʧʨʦʛʨʘʤʤʥʳʭ ʨʝʰʝʥʠʡ16,17,18,19,20,21,22 ʧʦʟʚʦʣʷʝʪ ʧʘʮʠʝʥʪʫ ʚʝʩʪʠ 

ʜʥʝʚʥʠʢ ʣʝʯʝʥʠʷ ʠʣʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ɺ ʥʝʛʦ ʟʘʧʠʩʳʚʘʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ, ʜʥʝʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʠ ʦʪʩʣʝʞʠʚʘʝʪʩʷ ʩʦ-

ʙʣʶʜʝʥʠʝ ʣʝʯʝʙʥʦʡ ʠʣʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ. ʕʪʠ ʧʨʦʛʨʘʤʤʥʳʝ 

ʨʝʰʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʦʙʱʘʪʴʩʷ ʩ ʚʨʘʯʦʤ ʠ ʥʘʙʣʶʜʘʪʴ ʟʘ ʧʨʦʛʨʝʩʩʦʤ ʣʝʯʝʥʠʷ 

ʠʣʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. 

ɼʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʙʦʣʝʝ ʧʦʣʥʦʡ ʢʘʨʪʠʥʳ ʦ ʩʦʩʪʦʷʥʠʠ ʧʘʮʠʝʥʪʘ, ʘ ʟʥʘ-

ʯʠʪ, ʧʦʤʦʱʠ ʚ ʧʦʩʪʘʥʦʚʢʝ ʜʠʘʛʥʦʟʘ ʠ ʚ ʥʘʟʥʘʯʝʥʠʠ ʣʝʯʝʥʠʷ ʝʩʪʴ ʧʨʦʛʨʘʤʤ-

ʥʳʝ ʨʝʰʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʦʙʨʘʪʴ ʚ ʦʜʥʦʤ ʤʝʩʪʝ ʩʚʝʜʝʥʠʷ ʦ ʩʦʩʪʦʷʥʠʠ 

                                                             
13 Multisensor Diagnostics [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://www.multisensordiagnostics.com/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 30.04.2019) 
14Save My Scope [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://www.savemyscope.com/ (ʜʘʪʘ ʦʙʨʘ-

ʱʝʥʠʷ 30.04.2019) 
15 Spire Health [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://spirehealth.com/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

30.04.2019) 
16 Respi Points [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://respipoints.healthprize.com/consumer/home.do (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 30.04.2019) 
17 Care at Hand [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://careathand.com/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

30.04.2019) 
18 Rip Road [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://riproad.com/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 30.04.2019) 
19 Caremerge [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://caremerge.com/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

30.04.2019) 
20 Force Therapeutics [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://www.forcetherapeutics.com/ 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 30.04.2019) 
21 Yingo Yango [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://health-connections.com/ (ʜʘʪʘ ʦʙʨʘʱʝ-

ʥʠʷ 30.04.2019) 
22 Informed Mindset Medical [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://mindsetmedical.com/providers/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 30.04.2019) 
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ʨʘʟʥʳʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ23,24, ʘ ʪʘʢʞʝ ʠʥʬʦʨʤʘʮʠʶ ʩ ʥʦʩʠʤʳʭ ʜʘʪʯʠʢʦʚ ʠ 

ʠʩʪʦʨʠʶ ʙʦʣʝʟʥʠ25,26. 

ʊʘʢʞʝ ʜʣʷ ʧʦʤʦʱʠ ʚ ʧʦʩʪʘʥʦʚʢʝ ʜʠʘʛʥʦʟʘ ʝʩʪʴ ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝ-

ʥʠʷ, ʢʦʪʦʨʳʝ ʩ ʧʦʤʦʱʴʶ ʩʦʙʩʪʚʝʥʥʳʭ ʜʘʪʯʠʢʦʚ ʩʤʘʨʪʬʦʥʘ ʧʦʟʚʦʣʷʶʪ ʘʥʘ-

ʣʠʟʠʨʦʚʘʪʴ ʜʳʭʘʥʠʝ ʜʥʸʤ27 ʠ ʚ ʪʝʯʝʥʠʝ ʩʥʘ28. 

Работа с медицинскими данными пациентов 

ʈʷʜ ʧʨʦʛʨʘʤʤʥʳʭ ʨʝʰʝʥʠʡ ʥʘʧʨʘʚʣʝʥ ʥʘ ʨʘʟʣʠʯʥʳʝ ʜʝʡʩʪʚʠʷ ʩ ʤʝʜʠ-

ʮʠʥʩʢʠʤʠ ʜʘʥʥʳʤʠ ʧʘʮʠʝʥʪʦʚ: ʩʙʦʨ, ʤʦʥʠʪʦʨʠʥʛ ʠ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʦ ʩʦʩʪʦ-

ʷʥʠʠ ʧʘʮʠʝʥʪʘ, ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʦʚʝʜʝʥʥʳʭ ʧʨʦʮʝʜʫ-

ʨʘʭ6,20,29,30,31,32. 

ʉʝʨʚʠʩ Moxe33 ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʧʝʨʝʯʠʩʣʝʥʥʳʤ ʬʫʥʢʮʠʷʤ ʧʦʟʚʦʣʷʝʪ 

ʦʙʤʝʥʠʚʘʪʴʩʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. 

ʉʝʨʚʠʩ Savana34 ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʩ ʤʝʜʠʮʠʥʩʢʠʤʠ ʜʘʥʥʳʤʠ ʤʥʦʛʠʭ 

ʧʘʮʠʝʥʪʦʚ: ʩʦʨʪʠʨʦʚʘʪʴ ʠ ʦʪʙʠʨʘʪʴ ʧʦ ʟʘʜʘʥʥʳʤ ʢʨʠʪʝʨʠʷʤ ʢʣʠʥʠʯʝʩʢʠʝ 

ʩʣʫʯʘʠ, ʧʨʦʚʦʜʠʪʴ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʦʩʪʦʷʥʠʝ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʘʮʠʝʥʪʘ ʩ ʧʦʤʦʱʴʶ ʝʛʦ ʠʩʪʦʨʠʠ ʙʦʣʝʟʥʠ ʠ ʙʦʣʴʰʠʭ ʜʘʥ-

ʥʭr. 

Помощь при приёме пациента 

ʈʷʜ ʧʨʠʣʦʞʝʥʠʡ ʥʘʧʨʘʚʣʝʥ ʥʘ ʩʙʦʨ ʩʚʝʜʝʥʠʡ ʦ ʩʦʩʪʦʷʥʠʠ ʟʜʦʨʦʚʴʷ ʧʘ-

ʮʠʝʥʪʘ ʠ ʦʩʥʦʚʥʳʭ ʞʘʣʦʙʘʭ ʩ ʧʦʤʦʱʴʶ ʦʧʨʦʩʦʚ ʧʝʨʝʜ ʧʨʠʸʤʦʤ26,35,36, ʘ 

                                                             
23 WinguMD [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://www.wingumd.com/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

30.04.2019) 
24 Cubismi [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://www.cubismi.com/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

30.04.2019) 
25 AzaadHealth [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://www.azaadhealth.com/ (ʜʘʪʘ ʦʙʨʘʱʝ-

ʥʠʷ 30.04.2019) 
26 OnDoc [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://ondoc.me/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 30.04.2019) 
27 BreathResearch [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://www.breathresearch.com/ (ʜʘʪʘ ʦʙ-

ʨʘʱʝʥʠʷ 30.04.2019) 
28 Sleep.ai [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://sleep.ai/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 30.04.2019) 
29 Clusio [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://www.clus.io/clinicians (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

30.04.2019) 
30 Alem Health [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://www.alemhealth.com/ (ʜʘʪʘ ʦʙʨʘʱʝ-

ʥʠʷ 30.04.2019) 
31 itMD [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://www.itmd.net/index.html (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

30.04.2019) 
32 Althea Health [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://corp.altheahealth.com/ (ʜʘʪʘ ʦʙʨʘʱʝ-

ʥʠʷ 30.04.2019) 
33 Moxe [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://www.moxehealth.com/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

30.04.2019) 
34 Savana [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://savanamed.com/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

30.04.2019) 
35 Informed Mindset Medical  [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://mindsetmedical.com/providers/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 30.04.2019) 
36 Allevia [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://www.allevia.health/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

30.04.2019) 
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ʪʘʢʞʝ ʥʘ ʧʦʩʪʘʥʦʚʢʫ ʧʝʨʚʠʯʥʦʛʦ ʜʠʘʛʥʦʟʘ37. ʆʧʠʩʘʥʥʦʝ ʚʳʰʝ ʫʩʪʨʦʡʩʪʚʦ12 

ʤʦʞʝʪ ʠʟʤʝʨʷʪʴ ʦʧʨʝʜʝʣʸʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʧʘʮʠʝʥʪʘ ʠ 

ʧʝʨʝʩʳʣʘʪʴ ʠʭ ʚʨʘʯʫ, ʧʦʢʘ ʧʘʮʠʝʥʪ ʦʞʠʜʘʝʪ ʧʨʠʸʤʘ. 

ɼʣʷ ʦʙʣʝʛʯʝʥʠʷ ʢʘʥʮʝʣʷʨʩʢʦʡ ʨʘʙʦʪʳ ʝʩʪʴ ʧʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ, ʢʦ-

ʪʦʨʳʝ ʨʘʩʧʦʟʥʘʶʪ ʨʝʯʴ ʚʨʘʯʘ ʚʦ ʚʨʝʤʷ ʧʨʠʸʤʘ ʠ ʧʝʨʝʚʦʜʷʪ ʵʪʦ ʚ ʪʝʢʩʪ ʫʩʪʘ-

ʥʦʚʣʝʥʥʦʛʦ ʦʙʨʘʟʮʘ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʢʘʨʪʝ38,39,40,41, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʶʪ ʧʨʠ-

ʢʨʝʧʣʷʪʴ ʨʘʟʣʠʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʢ ʟʘʧʠʩʠ42. 

ɼʣʷ ʧʦʤʦʱʠ ʚ ʧʦʩʪʘʥʦʚʢʝ ʜʠʘʛʥʦʟʘ ʠ ʚ ʥʘʟʥʘʯʝʥʠʠ ʣʝʯʝʥʠʷ ʝʩʪʴ ʧʨʦ-

ʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʢʦʥʩʫʣʴʪʠʨʫʶʪ ʚʨʘʯʘ ʚʦ ʚʨʝʤʷ ʧʨʠʸʤʘ ʚ ʬʦʨ-

ʤʘʪʝ ʯʘʪ-ʙʦʪʘ38 ʠʣʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʧʦʜʩʢʘʟʦʢ ʚ ʪʝʢʩʪʝ34. 

Программные решения для коммуникации 

ʇʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʢʦʤʤʫʥʠʢʘʮʠʠ ʚʨʘʯʝʡ ʤʝʞʜʫ ʩʦʙʦʡ ʚʢʣʶ-

ʯʘʶʪ ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʦʙʤʝʥʘ ʦʧʳʪʦʤ43,44, ʮʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ 

ʠ ʩʝʨʚʠʩʳ ʜʣʷ ʦʙʤʝʥʘ ʤʝʜʠʮʠʥʩʢʠʤʠ ʜʘʥʥʳʤʠ ʧʘʮʠʝʥʪʦʚ ʠ ʧʦʣʫʯʝʥʠʷ çʚʪʦ-

ʨʦʛʦ ʤʥʝʥʠʷè30,31,45. 

ʇʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʢʦʤʤʫʥʠʢʘʮʠʠ ʚʨʘʯʘ ʠ ʧʘʮʠʝʥʪʘ, ʧʦʤʠʤʦ 

ʦʧʠʩʘʥʥʳʭ ʨʘʥʝʝ4,5,18,19,20,21,23,25,31,32,44, ʚʢʣʶʯʘʶʪ ʮʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ ʜʣʷ 

ʫʯʘʩʪʠʷ ʧʘʮʠʝʥʪʦʚ ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ çʦʥʣʘʡʥè ʠ çʦʬʣʘʡʥè 

ʨʝʞʠʤʘʭ46 ʠ ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʙʝʟʦʧʘʩʥʦʛʦ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʥʘ 

ʦʩʥʦʚʝ ʙʣʦʢʯʝʡʥ-ʪʝʭʥʦʣʦʛʠʠ47. 

ʇʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʢʦʤʤʫʥʠʢʘʮʠʠ ʧʘʮʠʝʥʪʦʚ ʤʝʞʜʫ ʩʦʙʦʡ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʮʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ ʠ ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʩʦ-

ʟʜʘʥʠʷ ʩʦʦʙʱʝʩʪʚ ʣʶʜʝʡ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ. ɺ ʵʪʠʭ ʩʦʦʙʱʝ-

                                                             
37 SnapDx [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://www.snapdx.co/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

30.04.2019) 
38 Bot MD [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://www.botmd.io/en/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

30.04.2019) 
39 Augmedix [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://www.augmedix.com/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

30.04.2019) 
40 MDLog [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://mdops.com/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 30.04.2019) 
41 Robin [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://www.robinhealthcare.com/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

30.04.2019) 
42 Notable [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://notablehealth.com/product.html (ʜʘʪʘ ʦʙʨʘ-

ʱʝʥʠʷ 30.04.2019) 
43 Figure 1 [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://figure1.com/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 30.04.2019) 
44 Medlinker [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://medlinker.com/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

30.04.2019) 
45 RubiconMD [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://www.rubiconmd.com/ (ʜʘʪʘ ʦʙʨʘʱʝ-

ʥʠʷ 30.04.2019) 
46 Sanguine [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://sanguinebio.com/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

30.04.2019) 
47 Patientory [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://patientory.com/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

30.04.2019) 
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ʩʪʚʘʭ ʧʘʮʠʝʥʪʳ ʠ ʠʭ ʦʧʝʢʫʥʳ ʤʦʛʫʪ ʧʦʣʫʯʘʪʴ ʥʫʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʦʙʤʝ-

ʥʠʚʘʪʴʩʷ ʦʧʳʪʦʤ48,49 ʠ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʠʭ ʟʘʙʦʣʝʚʘʥʠʝʤ ʠ ʤʝʪʦʜʘʤʠ ʝʛʦ ʣʝʯʝʥʠʷ32. 

Поиск медицинской информации 

ʇʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʧʦʠʩʢʘ ʤʝʜʠʮʠʥʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ: 

¶ ʘʛʨʝʛʘʪʦʨʳ ʥʦʚʦʩʪʝʡ ʠ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʚ ʦʙʣʘʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ44,50,51;  

¶ ʤʝʜʠʮʠʥʩʢʠʝ ʵʥʮʠʢʣʦʧʝʜʠʠ ʠ ʢʘʣʴʢʫʣʷʪʦʨʳ38;  

¶ ʘʛʨʝʛʘʪʦʨʳ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʩʦʨʪʠʨʦʚʢʠ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʧʦ ʠʭ ʢʘʯʝʩʪʚʫ (ʜʠʟʘʡʥ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʤʝʪʦʜ ʠ ʪ.ʧ.)52; 

¶ ʘʛʨʝʛʘʪʦʨʳ ʢʣʠʥʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʦʚʝʩʪʠ ʜʠʘʛʥʦʩʪʠʢʫ ʩʦ-

ʩʪʦʷʥʠʷ ʢʦʥʢʨʝʪʥʦʛʦ ʧʘʮʠʝʥʪʘ, ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʫʢʘ-

ʟʘʪʴ ʧʨʦʙʝʣʳ ʚ ʣʝʯʝʥʠʠ53. 

Заключение 

ɹʳʣ ʧʨʦʚʝʜʸʥ ʦʙʟʦʨ ʘʧʧʘʨʘʪʥʳʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʠ ʛʦʪʦʚʳʭ 

ʧʨʦʜʫʢʪʦʚ ʚ ʧʫʣʴʤʦʥʦʣʦʛʠʠ, ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʪʝʨʘʧʠʠ. ɺʩʝ ʚʢʣʶʯʸʥʥʳʝ ʚ ʦʙ-

ʟʦʨ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʦʜʫʢʪʳ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʛʨʫʧʧʳ ʧʦ ʠʭ ʢʣʶʯʝʚʳʤ ʦʩʦ-

ʙʝʥʥʦʩʪʷʤ. ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʨʘʟʚʠʪʠʷ 

ʮʠʬʨʦʚʦʡ ʤʝʜʠʮʠʥʳ ʷʚʣʷʶʪʩʷ: 

¶ ʦʙʣʝʛʯʝʥʠʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʨʠʸʤʘ ʧʘʮʠʝʥʪʘ; 

¶ ʨʘʟʚʠʪʠʝ ʘʧʧʘʨʘʪʥʳʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ 

ʩʦʩʪʦʷʥʠʷ ʧʘʮʠʝʥʪʘ ʠ ʢʦʥʪʨʦʣʷ ʣʝʯʝʥʠʷ; 

¶ ʨʘʟʚʠʪʠʝ ʧʨʦʛʨʘʤʤʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʢʦʤʤʫʥʠʢʘʮʠʠ ʚʨʘʯʝʡ ʠ ʧʘ-

ʮʠʝʥʪʦʚ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ; 

¶ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʜʣʷ ʤʝʜʠʢʦʚ. 

  

                                                             
48 Smart Patients [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://www.smartpatients.com/ (ʜʘʪʘ ʦʙʨʘ-

ʱʝʥʠʷ 30.04.2019) 
49 Patient Like Me [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://play.google.com/store/apps/details?id= com.patientslikeme.android (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 30.04.2019) 
50 Docphin [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://www.docphin.com/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

30.04.2019) 
51Medscape [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://www.medscape.com/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

30.04.2019) 
52 Zignifica [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://zignifica.com/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

30.04.2019) 
53 Prognos [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://www.prognos.ai/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

30.04.2019) 
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ʂʆʈʈɽʃʗʎʀʆʅʅʓɽ ʉɺʗɿʀ ɼʃʀʊɽʃʔʅʆʉʊʀ ʊʈɸʍɽɸʃʔʅʓʍ 

ʐʋʄʆɺ ʌʆʈʉʀʈʆɺɸʅʅʆɻʆ ɺʓɼʆʍɸ ʀ ʉʇʀʈʆʄɽʊʈʀʏɽʉʂʀʍ 

ПОКАЗАТЕЛЕЙ ПРИ МОНИТОРИНГЕ ЗДОРОВЫХ ЛИЦ И 

ПАЦИЕНТОВ С БРОНХИАЛЬНОЙ АСТМОЙ 

ɸ.ʖ. ɻʣʘʟʦʚʘ, ɸ.ʃ. ɹʘʰʢʦʚʘ 

 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

çʃʕʊʀè, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

 

Аннотация. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ ʥʘʣʠʯʠʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʚʟʘ-

ʠʤʦʩʚʷʟʝʡ ʜʣʠʪʝʣʴʥʦʩʪʠ ʪʨʘʭʝʘʣʴʥʳʭ ʰʫʤʦʚ ʬʦʨʩʠʨʦʚʘʥʥʦʛʦ ʚʳʜʦʭʘ (ʌɺ), ʟʘʨʝʛʠʩʪʨʠ-

ʨʦʚʘʥʥʳʭ ʧʨʠ ʧʦʤʦʱʠ ʧʝʪʣʠʯʥʦʛʦ ʤʠʢʨʦʬʦʥʘ ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʩʧʠʨʦʤʝʪʨʠʠ ʧʨʠ ʤʦʥʠʪʦ-

ʨʠʥʛʝ ʟʜʦʨʦʚʳʭ ʣʠʮ ʠ ʧʘʮʠʝʥʪʦʚ ʩ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʦʡ ʢʘʢ ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʜʠʥʘ-

ʤʠʢʝ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʞʜʦʛʦ ʜʦʙʨʦʚʦʣʴʮʘ, ʪʘʢ ʠ ʧʨʠ ʦʙʲʝʜʠʥʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʠʩʧʳʪʫʝʤʳʭ 

ʚ ʛʨʫʧʧʳ ʥʘʣʠʯʠʝ/ʦʪʩʫʪʩʪʚʠʝ ʙʦʣʝʟʥʠ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʤʝʪʦʜ ʦʮʝʥʢʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʰʫʤʦʚ ʌɺ ʦʪʨʘʞʘʝʪ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ 

ʧʘʮʠʝʥʪʦʚ ʩ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʦʡ, ʥʘʙʣʶʜʘʝʤʳʝ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʤʦʥʠʪʦʨʠʥʛʝ ʩʦʩʪʦʷ-

ʥʠʷ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. 

 

Abstract. The study demonstrates correlations between the duration of tracheal forced 

expiratory (FE) noises recorded with the help of a lapel microphone and spirometry parameters 

during the monitoring of healthy individuals and patients with asthma. The high correlations 

coefficients are shown both in the individual dynamic of each volunteer and in combining of 

the parameters of people from different study groups. The study suggests that the method for 

assessing of the duration of FE noise reflects changes in the state of patients with asthma ob-

served during long-term monitoring of the respiratory system. 

 

ʍʨʦʥʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʪʘʢʠʝ ʢʘʢ ʙʨʦʥʭʠ-

ʘʣʴʥʘʷ ʘʩʪʤʘ (ɹɸ) ʠʣʠ ʭʨʦʥʠʯʝʩʢʘʷ ʦʙʩʪʨʫʢʪʠʚʥʘʷ ʙʦʣʝʟʥʴ ʣʝʛʢʠʭ (ʍʆɹʃ), 

ʪʨʝʙʫʶʪ ʧʦʩʪʦʷʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʧʘʮʠʝʥʪʘ, ʯʪʦ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟ-

ʤʦʞʥʳʤ ʩ ʩʪʨʝʤʠʪʝʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥ-

ʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʢʦʥʪʨʦʣʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦ-

ʩʪʦʷʥʠʷ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. ʆʜʥʠʤ ʠʟ ʥʦʚʳʭ ʤʝʪʦʜʦʚ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʜʦ-

ʤʘʰʥʝʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʧʘʨʘʤʝʪʨʦʚ ʰʫʤʦʚ ʬʦʨʩʠʨʦʚʘʥʥʦʛʦ 

ʚʳʜʦʭʘ (ʌɺ) ʧʨʠ ʠʭ ʨʝʛʠʩʪʨʘʮʠʠ ʧʝʪʣʠʯʥʳʤ ʤʠʢʨʦʬʦʥʦʤ, ʨʘʩʧʦʣʘʛʘʝʤʳʤ 

ʚʥʝ ʧʦʪʦʢʘ ʚʳʜʳʭʘʝʤʦʛʦ ʚʦʟʜʫʭʘ ʫ ʨʪʘ ʧʘʮʠʝʥʪʘ [1]. ʈʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʚʟʘʠʤʦʩʚʷʟʴ ʜʣʠʪʝʣʴʥʦʩʪʠ ʪʨʘʭʝʘʣʴʥʳʭ ʰʫʤʦʚ ʬʦʨʩʠ-

ʨʦʚʘʥʥʦʛʦ ʚʳʜʦʭʘ (ʌɺ) ʊʘ (ʦʩʥʦʚʥʦʡ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʛʣʘʩʥʦ 

ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ [2]) ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʩʧʠʨʦʤʝʪʨʠʠ ʢʘʢ ʫ ʧʘ-

ʮʠʝʥʪʦʚ ʩ ʦʙʩʪʨʫʢʪʠʚʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʣʝʛʢʠʤʠ, ʪʘʢ ʠ ʫ ʟʜʦʨʦʚʳʭ ʣʠʮ 
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[2]. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʦʧʠʩʘʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʥʦʩʠʣʠ ʦʜʥʦʤʦʤʝʥʪʥʳʡ ʭʘʨʘʢ-

ʪʝʨ ʠ ʥʝ ʧʦʟʚʦʣʷʣʠ ʦʮʝʥʠʪʴ, ʩʦʭʨʘʥʷʶʪʩʷ ʣʠ ʜʘʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʠ ʜʣʠ-

ʪʝʣʴʥʦʤ ʥʘʙʣʶʜʝʥʠʠ. 

Цель исследования ï ʠʟʫʯʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʪʨʘʭʝ-

ʘʣʴʥʳʭ ʰʫʤʦʚ ʌɺ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʧʝʪʣʠʯʥʳʤ ʤʠʢʨʦʬʦʥʦʤ ʦʢʦʣʦ 

ʨʪʘ ʧʘʮʠʝʥʪʘ, ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʩʧʠʨʦʤʝʪʨʠʠ ʧʨʠ ʧʦʤʦʱʠ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ 

ʘʥʘʣʠʟʘ ʧʨʠ ʤʦʥʠʪʦʨʠʥʛʝ ʟʜʦʨʦʚʳʭ ʣʠʮ ʠ ʧʘʮʠʝʥʪʦʚ ʩ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪ-

ʤʦʡ. 

Материал и методы. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʘʥʢʝʪʠʨʦʚʘ-

ʥʠʷ ʜʦʙʨʦʚʦʣʴʮʝʚ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʩʧʠʨʦʤʝʪʨʠʠ ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ 3 

ʛʨʫʧʧʳ ʠʩʩʣʝʜʫʝʤʳʭ: I ʛʨʫʧʧʘ ï 4 ʜʝʚʫʰʢʠ ʙʝʟ ʧʘʪʦʣʦʛʠʠ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠ-

ʩʪʝʤʳ (ʚ ʚʦʟʨʘʩʪʝ 20 ï 21 ʛʦʜ), II ʛʨʫʧʧʘ ï 1 ʜʝʚʫʰʢʘ (19 ʣʝʪ) ʠ 2 ʶʥʦʰʠ 

(21 ï 22 ʛʦʜʘ) ʩ ɹɸ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʦʡ ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ ʠ ʥʝ ʧʨʦʷʚʣʷʶ-

ʱʝʡ ʙʦʣʝʝ ʪʨʝʭ ʣʝʪ, III ʛʨʫʧʧʘ ï 3 ʶʥʦʰʠ (19 ï 27 ʣʝʪ) ʠ 6 ʜʝʚʫʰʝʢ (19 ʣʝʪ 

ï 24 ʛʦʜʘ) ʩ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ɹɸ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʘʨʴʠ-

ʨʦʚʘʣʘʩʴ ʦʪ 8 ʜʦ 13 ʥʝʜʝʣʴ. ʄʝʞʜʫ ʦʙʩʣʝʜʦʚʘʥʠʷʤʠ ʧʨʦʭʦʜʠʣʦ ʦʪ 5 ʜʦ 9 

ʜʥʝʡ. ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʩʦʩʪʦʷʥʠʷ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʩʫ-

ʱʝʩʪʚʣʷʣʩʷ ʩ ʧʦʤʦʱʴʶ ʘʥʘʣʠʟʘ ʪʨʘʭʝʘʣʴʥʳʭ ʰʫʤʦʚ ʌɺ, ʟʘʧʠʩʘʥʥʳʭ ʩ ʧʦ-

ʤʦʱʴʶ ʧʝʪʣʠʯʥʦʛʦ ʤʠʢʨʦʬʦʥʘ (ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ SpectraPLUS, 

Pioneer Hill Software LLC ʠ ʚʥʝʰʥʷʷ ʟʚʫʢʦʚʘʷ ʢʘʨʪʘ, ʚʩʝʛʦ ʙʳʣʦ ʟʘʨʝʛʠ-

ʩʪʨʠʨʦʚʘʥʦ 409 ʟʘʧʠʩʝʡ) [1] ʠ ʩʧʠʨʦʤʝʪʨʠʠ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʪʨʘʭʝʘʣʴʥʳʭ 

ʰʫʤʦʚ ʌɺ ʦʧʨʝʜʝʣʷʣʘʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʥʝʝ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʘʣʛʦʨʠʪ-

ʤʦʤ [3]. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʩʧʠʨʦʤʝʪʨʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝ-

ʣʷʤʠ (ʆʌɺ1/ʌɾɽʃ ï ʠʥʜʝʢʩ ʊʠʬʬʥʦ, ʇʆʉ, ʄʆʉ25, ʄʆʉ50, ʄʆʉ75, 

ʆʌɺ1/ʌɾɽʃʜʦʣʞʥ) ʠ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʪʨʘʭʝʘʣʴʥʳʭ ʰʫʤʦʚ ʌɺ (Ta) ʚ ʧʨʦ-

ʛʨʘʤʤʝ Statistiʩa 8.0 (StatSoft. Inc.) ʨʘʩʩʯʠʪʳʚʘʣʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʥʝʧʘʨʘʤʝʪ-

ʨʠʯʝʩʢʦʡ ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʝʥʘ ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʜʠʥʘʤʠʢʝ ʠʟʤʝʥʝʥʠʷ 

ʧʦʢʘʟʘʪʝʣʝʡ (ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʦʧʨʝʜʝʣʝʥ ʢʘʢ p <0,1 ʠʟ-ʟʘ ʥʝʙʦʣʴʰʦʛʦ 

ʨʘʟʤʝʨʘ ʠʩʭʦʜʥʳʭ ʚʳʙʦʨʦʢ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʪʝʥʜʝʥʮʠʠ ʜʦʩʪʦʚʝʨʥʦʡ 

ʩʚʷʟʠ), ʘ ʪʘʢʞʝ ʩ ʦʙʲʝʜʠʥʝʥʠʝʤ ʜʘʥʥʳʭ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʧʦ ʠʩʭʦʜʥʳʤ ʛʨʫʧ-

ʧʘʤ (ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʦʩʣʘʙʝʚʘʝʪ ʚʣʠʷʥʠʝ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʙʳʣ ʧʨʠʥʷʪ p<0,05). 

Результаты и обсуждение. ʇʦ ʜʠʥʘʤʠʢʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʢʘʞʜʦʤʫ 

ʜʦʙʨʦʚʦʣʴʮʫ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʪʨʘ-

ʭʝʘʣʴʥʳʭ ʰʫʤʦʚ ʌɺ ʠ ʆʌɺ1/ʌɾɽʃ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʫ 2 ʠʩʧʳʪʫʝʤʳʭ ʙʝʟ ʧʘ-

ʪʦʣʦʛʠʠ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ (r=0,643, r=-0,857, ʜʘʥʥʳʝ ʠʩʧʳʪʫʝʤʳʝ ʦʪʣʠ-

ʯʘʣʠʩʴ ʢʨʘʡʥʝ ʩʪʘʙʠʣʴʥʳʤ ʚʳʧʦʣʥʝʥʠʝʤ ʤʘʥʝʚʨʘ ʌɺ) ʠ ʫ 5 ʫʯʘʩʪʥʠʢʦʚ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘ ʩ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ɹɸ (r=-0,61, r=-0,714, r=-0,762, r=-0,69, r=-
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0,714), ʜʣʷ ʢʦʪʦʨʳʭ ʟʘ ʚʨʝʤʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʝ 

ʟʥʘʯʠʤʦʝ ʠʟʤʝʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ (ʥʘʣʠʯʠʝ ʥʝʢʦʪʦʨʦʛʦ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʨʘʟ-

ʚʠʚʘʶʱʝʛʦʩʷ ʧʨʦʮʝʩʩʘ). ʋ ʯʝʪʳʨʝʭ ʠʩʧʳʪʫʝʤʳʭ ʩ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ɹɸ ʙʳʣʠ 

ʪʘʢʞʝ ʦʪʤʝʯʝʥʳ ʟʥʘʯʠʤʳʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʠ ʩ ʜʨʫʛʠʤʠ ʩʧʠʨʦʤʝʪʨʠ-

ʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʆʌɺ1 ʠ ʇʆʉ. 

ʇʨʠ ʦʙʲʝʜʠʥʝʥʠʠ ʜʘʥʥʳʭ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʧʦ ʠʩʭʦʜʥʳʤ ʛʨʫʧʧʘʤ ʚ 

ʛʨʫʧʧʝ I ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʣʠʯʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʩʠʣʴʥʳʭ ʦʙʨʘʪʥʳʭ 

ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʊʘ ʩ ʠʥʜʝʢʩʦʤ ʊʠʬʬʥʦ (r=-0,78; p<0,0001), ʇʆʉ (r=-

0,72; p<0,0001), ʄʆʉ25 (r=-0,78; p<0,0001), ʄʆʉ50 (r=-0,73; p<0,0001), 

ʄʆʉ75 (r=-0,82; p<0,0001), ʆʌɺ1/ʌɾɽʃʜʦʣʞ (r=-0,88; p<0,0001). ʉʠʣʴʥʘʷ ʦʪ-

ʨʠʮʘʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʪʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʜʣʠ-

ʪʝʣʴʥʦʡ ʨʝʤʠʩʩʠʝʡ (ʛʨʫʧʧʘ IIʢʨ) ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ Tʘ ʠ ʠʥ-

ʜʝʢʩʦʤ ʊʠʬʬʥʦ (r=-0,88; p<0,0001). ɺ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ 

ɹɸ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʩʚʷʟʴ ʫʤʝʨʝʥʥʦʡ ʩʠʣʳ (r=-0,47; p<0,0001), ʯʪʦ ʤʦʞʝʪ 

ʙʳʪʴ ʦʙʲʷʩʥʝʥʦ ʨʘʟʣʠʯʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʦʡ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʠʩʧʳʪʫʝ-

ʤʳʭ ʠ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ ʠʟʤʝʥʝʥʠʷ ʙʠʦʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠ 

ʣʝʛʢʠʭ ʥʘʨʫʰʝʥʠʷʭ ʙʨʦʥʭʠʘʣʴʥʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ (ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʪʝʢʫʱʝʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ), ʧʨʠʟʥʘʚʘʝʤʦʡ ʙʦʣʝʝ ʨʘʥʥʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʜʘʥʥʦʛʦ ʚʦ-

ʧʨʦʩʘ [2]. 

Выводы 

ʅʘʣʠʯʠʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʪʨʘʭʝ-

ʘʣʴʥʳʭ ʰʫʤʦʚ ʌɺ Ta ʠ ʆʌɺ1/ʌɾɽʃ ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʜʠʥʘʤʠʢʝ ʠʟʤʝʥʝ-

ʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ɹɸ ʩʣʫʞʠʪ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ 

ʪʦʛʦ, ʯʪʦ ʤʝʪʦʜ ʦʮʝʥʢʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʪʨʘʭʝʘʣʴʥʳʭ ʰʫʤʦʚ ʬʦʨʩʠʨʦ-

ʚʘʥʥʦʛʦ ʚʳʜʦʭʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʦʪʨʘʞʘʝʪ ʫʩʪʦʡʯʠʚʫʶ ʜʠʥʘʤʠʢʫ ʠʟʤʝʥʝʥʠʷ 

ʩʦʩʪʦʷʥʠʷ ʧʘʮʠʝʥʪʦʚ ʩ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʦʡ, ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʠʟʤʝʥʝʥʠʷ ʚ 

ʵʢʩʧʠʨʘʪʦʨʥʦʤ ʩʦʧʨʦʪʠʚʣʝʥʠʠ ʧʨʦʚʦʜʷʱʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʚʦʟʜʫʰʥʦʛʦ 

ʧʦʪʦʢʫ. ʅʘʣʠʯʠʝ ʩʠʣʴʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʫʢʘʟʘʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʠ 

ʛʨʫʧʧʦʚʦʤ ʘʥʘʣʠʟʝ ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ʘʥʘʣʠʟʘ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʰʫʤʦʚ ʌɺ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʧʝʪʣʠʯ-

ʥʦʛʦ ʤʠʢʨʦʬʦʥʘ, ʜʣʷ ʜʣʠʪʝʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʧʘʮʠʝʥʪʦʚ ʩ ʦʙ-

ʩʪʨʫʢʮʠʝʡ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ. 
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СУБЪЕКТИВНЫЕ ОЩУЩЕНИЯ ПРИ ДИСФУНКЦИОНАЛЬНОМ 

ДЫХАНИИ У БЕРЕМЕННЫХ 

ʆ.ɸ. ɿʫʡʢʦʚʘ 

 

ɺʄʉ ʋʌʉɹ ʈʌ ʧʦ ʈʷʟʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʛ. ʈʷʟʘʥʴ, ʈʦʩʩʠʷ 

 

Аннотация. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʱʫʱʝʥʠʡ ʜʠʩʧʥʦʵ ʫ 

ʙʝʨʝʤʝʥʥʳʭ ʧʨʠ ʜʠʩʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʜʳʭʘʥʠʠ ʩ ʧʦʤʦʱʴʶ ʦʧʨʦʩʘ ʠ ʩʪʘʥʜʘʨʪʥʦʡ ʪʘʙ-

ʣʠʮʳ ʤʦʜʝʣʝʡ ʦʧʠʩʘʥʠʷ ʦʜʳʰʢʠ (Mahler D.F., Harver A., 2000). ʇʨʦʚʝʜʝʥ ʢʣʘʩʪʝʨʥʳʡ 

ʘʥʘʣʠʟ ʞʘʣʦʙ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʙʳʣʠ ʠʟʫʯʝʥʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʘʟʦʦʙʤʝʥʘ ʫʛʣʝʢʠʩ-

ʣʦʪʳ. 

Ключевые слова: ʜʠʩʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʜʳʭʘʥʠʝ, ʦʜʳʰʢʘ, ʙʝʨʝʤʝʥʥʦʩʪʴ, ʩʫʙʲʝʢ-

ʪʠʚʥʳʝ ʦʱʫʱʝʥʠʷ. 

 

Abstract. The article presents the results of a study of the sensations of dyspnea in preg-

nant women with dysfunctional breathing using a survey and a standard table of models for 

describing shortness of breath (Mahler D. F., Harver A., 2000). Cluster analysis of complaints 

was carried out. The data obtained were studied depending on the gas exchange of carbon di-

oxide. 

Key words: dysfunctional breathing, dyspnea, pregnancy, subjective feelings. 

 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʜʠʩʧʥʦʵ ʫ ʩʦʤʘʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥ-

ʱʠʥ ʦʩʪʘʝʪʩʷ, ʧʦ-ʧʨʝʞʥʝʤʫ, ʠʥʪʝʨʝʩʥʳʤ ʠ ʤʘʣʦʠʟʫʯʝʥʥʳʤ ʚʦʧʨʦʩʦʤ. ɹʦʣʝʝ 

ʧʦʣʦʚʠʥʳ ʙʝʨʝʤʝʥʥʳʭ ʠʩʧʳʪʳʚʘʶʪ ʦʜʳʰʢʫ [4,6]. ɼʠʘʛʥʦʩʪʠʢʘ ʯʘʩʪʦ ʦʩʥʦ-

ʚʳʚʘʝʪʩʷ ʥʘ ʚʝʨʙʘʣʴʥʳʭ ʦʧʠʩʘʥʠʷʭ ʧʘʮʠʝʥʪʦʤ ʩʚʦʠʭ ʩʫʙʲʝʢʪʠʚʥʳʭ ʦʱʫʱʝ-

ʥʠʡ [1,2]. ɺ ʥʘʩʪʦʷʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʯʘʩʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʠʥʜʠ-

ʚʠʜʫʘʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʦʜʳʰʢʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʦʤʘʪʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘ-

ʥʠʷʭ [5,12,13]. ʇʦʷʚʠʣʩʷ ʪʝʨʤʠʥ ï çʷʟʳʢ ʦʜʳʰʢʠè (çLanguageofdyspneaè) 

[1,9]. ʆʧʠʩʘʥʠʝ ʜʠʩʧʥʦʵ ʦʙʲʝʜʠʥʷʝʪ ʥʝʩʢʦʣʴʢʦ ʢʘʯʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʥʳʭ ʦʱʫ-

ʱʝʥʠʡ. ʀʟʫʯʝʥʠʝ ʵʪʦʛʦ ʧʦʤʦʛʘʝʪ ʚʨʘʯʫ ʧʨʠʙʣʠʟʠʪʴʩʷ ʢ ʧʦʥʠʤʘʥʠʶ ʚʦʟʤʦʞ-

ʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʜʳʰʢʠ ʠ ʥʘʡʪʠ ʧʫʪʠ ʦʙʣʝʛʯʝʥʠʷ ʩʪʨʘʜʘ-

ʥʠʡ ʧʘʮʠʝʥʪʘ [3,7,10,14]. ʏʫʚʩʪʚʦ ʥʝʭʚʘʪʢʠ ʚʦʟʜʫʭʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʦʡ ʦʜʳʰʢʠ ʧʨʠ ʙʝʨʝʤʝʥʥʦʩʪʠ [8,11]. 

Цель исследования ï ʠʟʫʯʠʪʴ ʩʫʙʲʝʢʪʠʚʥʳʝ ʦʱʫʱʝʥʠʷ ʜʠʩʧʥʦʵ ʧʨʠ 

ʙʝʨʝʤʝʥʥʦʩʪʠ. 

Материалы и методы. ɿʘ 5-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʦ ʦʙʩʣʝʜʦʚʘʥʠʝ 

165 ʩʦʤʘʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ. ɺʳʙʦʨʢʘ ʙʳʣʘ ʨʘʟʜʝʣʝʥʘ 

ʥʘ 2 ʛʨʫʧʧʳ: 

1 ʛʨʫʧʧʘ ï 97 ʞʝʥʱʠʥ, ʠʩʧʳʪʳʚʘʶʱʠʝ ʥʝʧʨʠʷʪʥʳʝ ʜʳʭʘʪʝʣʴʥʳʝ ʦʱʫ-

ʱʝʥʠʷ; 

2 ʛʨʫʧʧʘ ï 68 ʞʝʥʱʠʥ ʙʝʟ ʦʱʫʱʝʥʠʡ ʜʳʭʘʪʝʣʴʥʦʛʦ ʜʠʩʢʦʤʬʦʨʪʘ. 
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ʇʨʦʚʝʜʝʥ ʫʩʪʥʳʡ ʦʧʨʦʩ ʠ ʚʳʷʚʣʝʥʳ ʦʱʫʱʝʥʠʷ ʜʠʩʧʥʦʵ ʧʦ ʪʘʙʣʠʮʝ 

ʤʦʜʝʣʝʡ ʦʧʠʩʘʥʠʷ ʦʜʳʰʢʠ (Mahler D.F., Harver A., 2000), ʧʨʦʠʟʚʝʜʝʥ ʢʣʘ-

ʩʪʝʨʥʳʡ ʘʥʘʣʠʟ ʞʘʣʦʙ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʦʱʫʱʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʘ-

ʟʦʦʙʤʝʥʘ ʫʛʣʝʢʠʩʣʦʪʳ (ʢʘʧʥʦʤʝʪʨ ʂʇ-01 ï çɽʣʘʤʝʜè). 

Результаты исследования. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʙʝʨʝʤʝʥʥʳʝ ʞʝʥʱʠʥʳ 

ʩʫʙʲʝʢʪʠʚʥʦ ʦʱʫʱʘʣʠ ʦʜʳʰʢʫ ʢʘʢ ʥʝʭʚʘʪʢʫ ʚʦʟʜʫʭʘ, ʠʟʤʝʥʝʥʠʝ ʯʘʩʪʦʪʳ ʠ 

ʛʣʫʙʠʥʳ ʜʳʭʘʥʠʷ, ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʚʜʦʭʦʤ, ʪʷʞʝʣʦʝ ʜʳʭʘʥʠʝ, ʯʫʚʩʪʚʦ 

ʫʜʫʰʴʷ, ʥʘʨʫʰʝʥʠʷ ʨʠʪʤʘ ʜʳʭʘʥʠʷ, ʥʝʧʨʠʷʪʥʳʝ ʦʱʫʱʝʥʠʷ ʚ ʛʨʫʜʥʦʡ 

ʢʣʝʪʢʝ. ʆʥʠ ʦʪʤʝʯʘʣʠ ʧʦʷʚʣʝʥʠʝ ʦʜʳʰʢʠ ʧʨʠ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ, ʧʨʠ ʚʦʣ-

ʥʝʥʠʠ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʙʣʠʮʝʡ ʤʦʜʝʣʝʡ ʦʧʠʩʘʥʠʷ ʦʜʳʰʢʠ ʙʝʨʝʤʝʥʥʳʝ 

1-ʦʡ ʛʨʫʧʧʳ ʚʳʙʠʨʘʣʠ ʩʣʝʜʫʶʱʠʝ ʫʪʚʝʨʞʜʝʥʠʷ: 

- çʷ ʯʫʚʩʪʚʫʶ, ʯʪʦ ʤʦʝ ʜʳʭʘʥʠʝ ʫʯʘʱʝʥʦè; 

- çʷ ʯʫʚʩʪʚʫʶ ʥʝʭʚʘʪʢʫ ʚʦʟʜʫʭʘè; 

çʤʦʝ ʜʳʭʘʥʠʝ ʪʷʞʝʣʦʝè, 

- çʷ ʯʫʚʩʪʚʫʶ, ʯʪʦ ʤʥʝ ʥʝ ʭʚʘʪʘʝʪ ʢʠʩʣʦʨʦʜʘè; 

- çʷ ʯʫʚʩʪʚʫʶ, ʯʪʦ ʜʳʰʫ ʩʠʣʴʥʝʝè; 

- çʤʦʡ ʚʜʦʭ ʥʝʛʣʫʙʦʢʠʡè; 

- çʤʦʝ ʜʳʭʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦè; 

- çʷ ʥʝ ʧʦʣʫʯʘʶ ʜʦʩʪʘʪʦʯʥʦ ʚʦʟʜʫʭʘè; 

- çʷ ʯʫʚʩʪʚʫʶ, ʯʪʦ ʷ ʟʘʜʳʭʘʶʩʴè; 

- çʤʦʡ ʚʳʜʦʭ ʥʝʛʣʫʙʦʢʠʡè; 

- çʤʦʝ ʜʳʭʘʥʠʝ ʪʨʝʙʫʝʪ ʥʘʧʨʷʞʝʥʠʷ; 

- çʤʦʷ ʛʨʫʜʴ ʩʞʘʪʘè. 

ʋ 60% ʧʘʮʠʝʥʪʦʢ 1-ʦʡ ʛʨʫʧʧʳ ʦʪʤʝʯʘʣʦʩʴ 2 ʠ ʙʦʣʝʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʦʱʫʱʝʥʠʷ ʜʠʩʧʥʦʵ. 

ʇʦ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʧʨʠʟʥʘʢʫ ʦʱʫʱʝʥʠʷ ʦʜʳʰʢʠ ʙʳʣʠ ʦʙʲʝʜʠʥʝʥʳ ʚ 

ʢʣʘʩʪʝʨʳ (ʧʦ Simonetal, 1990): 

- ʢʣʘʩʪʝʨ çʥʝʭʚʘʪʢʘ ʚʦʟʜʫʭʘè ʚʳʷʚʣʝʥ ʫ 67 ʞʝʥʱʠʥ (69,0%); 

- ʢʣʘʩʪʝʨ çʥʝʛʣʫʙʦʢʦʝ ʜʳʭʘʥʠʝè ï ʫ 40 ʞʝʥʱʠʥ (41,2%); 

- ʢʣʘʩʪʝʨ çʯʘʩʪʦʪʘè 37 ʞʝʥʱʠʥ (38,1%); 

- ʢʣʘʩʪʝʨ çʨʘʙʦʪʘ (ʫʩʠʣʠʝ)è ï ʫ 35 ʞʝʥʱʠʥ (36,0%); 

- ʢʣʘʩʪʝʨ çʪʷʞʝʩʪʴè ï ʫ 26 ʞʝʥʱʠʥ (26,8%); 

- ʢʣʘʩʪʝʨ çʫʜʫʰʴʝè ï ʫ 10 ʞʝʥʱʠʥ (10,3%); 

- ʢʣʘʩʪʝʨ çʩʞʘʪʠʝè ï ʫ 6 ʞʝʥʱʠʥ (6,2%). 

ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʫ ʙʝʨʝʤʝʥʥʳʭ ʩ ʦʜʳʰʢʦʡ 

ʧʨʝʦʙʣʘʜʘʣʠ ʦʱʫʱʝʥʠʷ çʥʝʭʚʘʪʢʠ ʚʦʟʜʫʭʘè ï 69,0%, çʥʝʛʣʫʙʦʢʦʝ ʜʳʭʘʥʠʝè 
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ï 41,2%, çʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ ʜʳʭʘʥʠʷè ï 38,1%, çʧʦʚʳʰʝʥʥʘʷ ʨʘʙʦʪʘ (ʫʩʠ-

ʣʠʝ) ʧʨʠ ʜʳʭʘʥʠʠè ï 36,0%, çʪʷʞʝʣʦʝ ʜʳʭʘʥʠʝè ï 26,8% (ʨʠʩ. 1). 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 1. ʏʘʩʪʦʪʘ ʜʳʭʘʪʝʣʴʥʳʭ ʩʫʙʲʝʢʪʠʚʥʳʭ ʦʱʫʱʝʥʠʡ ʫ ʙʝʨʝʤʝʥʥʳʭ 

 

ɺ ʧʦʜʛʨʫʧʧʝ ʠʩʩʣʝʜʫʝʤʳʭ ʩ ʛʠʧʦʢʘʧʥʠʝʡ (ʈɸʉʆ2 <35 ʤʤ ʨʪ. ʩʪ.) ʚʳ-

ʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʢʣʘʩʪʝʨʳ ʦʱʫʱʝʥʠʡ ʜʠʩʧʥʦʵ (ʚ ʧʦʨʷʜʢʝ ʫʙʳʚʘʥʠʷ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ): ʥʝʭʚʘʪʢʘ ʚʦʟʜʫʭʘ, ʥʝʛʣʫʙʦʢʦʝ ʜʳʭʘʥʠʝ, ʧʦʚʳʰʝʥʥʘʷ ʨʘʙʦʪʘ 

ʧʨʠ ʜʳʭʘʥʠʠ, ʪʷʞʝʩʪʴ ʧʨʠ ʜʳʭʘʥʠʠ. ɺ ʧʦʜʛʨʫʧʧʝ ʙʝʨʝʤʝʥʥʳʭ ʩ ʥʦʨʤʦʢʘʧ-

ʥʠʝʡ (ʈɸʉʆ2 ï 35-45 ʤʤ ʨʪ. ʩʪ.): ʥʝʭʚʘʪʢʘ ʚʦʟʜʫʭʘ, ʧʦʚʳʰʝʥʥʘʷ ʯʘʩʪʦʪʘ ʜʳ-

ʭʘʥʠʷ, ʥʝʛʣʫʙʦʢʦʝ ʜʳʭʘʥʠʝ, ʧʦʚʳʰʝʥʥʘʷ ʨʘʙʦʪʘ ʧʨʠ ʜʳʭʘʥʠʠ. ɺ ʧʦʜʛʨʫʧʧʝ 

ʩ ʛʠʧʝʨʢʘʧʥʠʝʡ (ʈɸʉʆ2 > 45 ʤʤ ʨʪ. ʩʪ.): ʥʝʭʚʘʪʢʘ ʚʦʟʜʫʭʘ, ʧʦʚʳʰʝʥʥʘʷ ʯʘ-

ʩʪʦʪʘ ʜʳʭʘʥʠʷ ʠ ʧʦʚʳʰʝʥʥʘʷ ʨʘʙʦʪʘ ʧʨʠ ʜʳʭʘʥʠʠ, ʥʝʛʣʫʙʦʢʦʝ ʜʳʭʘʥʠʝ. 

ɺʘʞʥʦ, ʯʪʦ ʜʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠ-

ʤʦʩʪʴ ʦʙʳʯʥʦʛʦ ʦʧʨʦʩʘ ʧʘʮʠʝʥʪʘ, ʪʘʢ ʢʘʢ ʚʳʷʚʣʝʥʦ ʩʦʚʧʘʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʦʱʫʱʝʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʉʆ2 ʚ ʚʳ-

ʜʳʭʘʝʤʦʤ ʚʦʟʜʫʭʝ ʩ ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʥʘ ʵʪʘʧʝ ʦʧʨʦʩʘ. 

Заключение. ʉʫʙʲʝʢʪʠʚʥʳʝ ʦʱʫʱʝʥʠʷ ʧʨʠ ʜʠʩʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʜʳ-

ʭʘʥʠʠ ʫ ʙʝʨʝʤʝʥʥʳʭ ʠʤʝʶʪ ʦʩʦʙʝʥʥʦʩʪʠ: 

1. ʋʥʠʢʘʣʴʥʦʩʪʴ: ʥʘʙʦʨ ʭʘʨʘʢʪʝʨʥʳʭ ʢʘʯʝʩʪʚʝʥʥʳʭ ʦʧʠʩʘʥʠʡ 

ʦʜʳʰʢʠ: ʥʝʭʚʘʪʢʘ ʚʦʟʜʫʭʘ, ʥʝʛʣʫʙʦʢʦʝ ʠ ʯʘʩʪʦʝ ʜʳʭʘʥʠʝ, ʨʘʙʦʪʘ/ʫʩʠʣʠʝ. 

2. ʄʥʦʞʝʩʪʚʝʥʥʦʩʪʴ: ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʩʪʴ ʦʜʳʰʢʠ ʙʦʣʝʝ ʯʝʤ ʩ ʦʜʥʠʤ 

ʢʘʯʝʩʪʚʝʥʥʳʤ ʦʱʫʱʝʥʠʝʤ. 

3. ʇʝʨʝʢʨʳʪʠʝ: ʦʙʱʠʝ ʩ ʜʨʫʛʠʤʠ ʥʦʟʦʣʦʛʠʷʤʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʦʧʠʩʘʥʠʷ 

ʦʜʳʰʢʠ. 

ʏ
ʘ
ʩʪ
ʦʪ
ʘ

 ʚ
ʩʪ
ʨ
ʝʯ
ʘ
ʝ
ʤ
ʦ
ʩʪ
ʠ

ʏ
ʘ
ʩʪ
ʦʪ
ʘ

ʅ
ʝ
ʛʣ
ʫʙ
ʦ
ʢʦ
ʝ

 
ʜr
ʭʘ
ʥ
ʠ
ʝ

ʈ
ʘ
ʙ
ʦʪ
ʘ ʅ
ʝʭ
ʚʘ
ʪʢ
ʘ

 

ʚʦ
ʟʜ
ʫʭ
ʘ

ʉ
ʞ
ʘʪ
ʠ
ʝ

ʊ̫
ʞ
ʝ
ʩʪɹ

38.1%
41.2%

36%

10%

69%

6%

26.8%

ʂʣʘʩʪʝʨʳ ʦʱʫʱʝʥʠʡ



54 

 

Список литературы 

1. ɸʙʨʦʩʠʤʦʚ ɺ.ʅ. ʏʪʦ ʪʘʢʦʝ çʷʟʳʢ ʦʜʳʰʢʠè? // ʆʜʳʰʢʘ ʠ ʘʩʩʦʮʠʠ-

ʨʦʚʘʥʥʳʝ ʩʠʥʜʨʦʤʳ. ï ʈʷʟʘʥʴ, 2003. ï C. 34-37. 

2. ɸʙʨʦʩʠʤʦʚ ɺ.ʅ. ʄʝʣʴʥʠʢʦʚʘ ɻ.ʅ. çʗʟʳʢ ʦʜʳʰʢʠè ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʤʝʜʠʮʠʥʝ. // ɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʢʣʠʥʠʯʝʩʢʦʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʧʘʪʦ-

ʣʦʛʠʠ. ï ʈʷʟʘʥʴ, 2005. ï C. 5-9. 

3. ʏʫʯʘʣʠʥ ɸ.ɻ. ʆʜʳʰʢʘ: ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʢʣʠʥʠʯʝʩʢʠʝ ʘʩ-

ʧʝʢʪʳ // ʈʫʩʩʢʠʡ ʤʝʜʠʮʠʥʩʢʠʡ ʞʫʨʥʘʣ. - 2004. ï ʊʦʤ 12. - ˉ21. ï ʉ. 1173-

1182. 

4. ʐʝʭʤʘʥʠ ʄ.ʄ. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʪʨʘʛʝʥʠʪʘʣʴʥʦʡ ʧʘʪʦʣʦʛʠʠ ʫ ʙʝ-

ʨʝʤʝʥʥʳʭ. ï ʄ.: çʊʨʠʘʜʘè, 2005. ï 816 ʩ. 

5. Burdon J.G.W., Pain M.C., Ruben Feld A.R. et al. Chronic lung disease 

the perception of breathlessness: a clinical perspective // Eur. Respir. J. ï 1994. ï 

V. 7. ï P. 1342-1349. 

6. Cydulka R.K., Emerman D.S., Molander K.H. et al. Acute asthma among 

pregnant women presenting to the emergency department. Am. J. Respir. Crit. 

Care Med. ï 1999. ï ˉ160. ï ʨ. 887. 

7. Elliot M. W. et al. The language of breathlessness: use of verbal de-

scriptors by patients with cardiopulmonary disease // Am. Rev. Respir. Dis.ī 

1991.ī Vol.144.ī ʈ. 826-832. 

8. Gaga M., Oikonomidou E., Servas E. et al. Asthma and pregnancy // 

Breathe. ï 2007. - Vol. 3(3). ï ʈ. 267-276. 

9. Mahler D.A., Harver A. Do You Speak the Language of Dyspnea? // 

Chest. ï 2000. ï V. 117. ï ʈ. 928-929. 

10. Mahler D.A., Harver A., Lentin T. et al. Descriptors of Breathlessness 

in cardiorespiratory diseases // Am. J. Respir. Crit. Care Med. ï 1996. - V. 154. ï 

ʈ. 1357-1363. 

11. Manning H. L., Schwartzstein R.M. Pathophysiology of Dyspnea // 

NEJM. - 1995. ï Vol. 333. - ˉ23. ï ʈ. 1547-1553. 

12. Moy M.L., Lantin T., Harver A. et al. Language of dyspnea in assess-

ment of patients with acute asthma treated with nebulized albuterol // Am. J. 

Respir. Crit. Care Med. ï1998. - V. 158. ï ʈ. 749-753. 

13. Moy M.L., Woodrou W.J., Sparrow D. et al. Quality of Dyspnea in 

Bronchoconstriction Differs from External Resistive Loads // Am. J. Respir. Crit. 

Care Med. ï 2000. ï V. 162. ï ʈ. 451-455. 

14. Simon P.M., Schwartztein R.M., Weiss J.W. et al. Distinguishable types 

of dyspnea in patients with shortness of breath // Am. Rev. Respir. Dis. ï 1990. - 

V. 142. ï ʈ. 1009-1014.13.  



55 

 

ПАТОФИЗИОЛОГИЧЕСКИЕ МЕХАНИЗМЫ КОМОРБИДНОГО 

ТЕЧЕНИЯ ХОБЛ 

ʉ.ʅ. ʂʦʪʣʷʨʦʚ 

 

ʌɻɹʆʋ ɺʆ ʈʷʟɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛ. ʈʷʟʘʥʴ, ʈʦʩʩʠʷ 

 

Аннотация. ʍʨʦʥʠʯʝʩʢʘʷ ʦʙʩʪʨʫʢʪʠʚʥʘʷ ʙʦʣʝʟʥʴ ʣʝʛʢʠʭ (ʍʆɹʃ) ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ 

ʤʝʜʠʮʠʥʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʚʥʦʩʠʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʩʪʨʫʢʪʫʨʫ ʟʘʙʦʣʝ-

ʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ʍʆɹʃ ʥʝʨʝʜʢʦ ʘʩʩʦʮʠʠʨʦʚʘʥʘ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʦʧʫʪ-

ʩʪʚʫʶʱʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʠʛʨʘʶʪ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʦʩʦʙʝʥʥʦ ʢʣʠʥʠʯʝʩʢʠʝ ʚʘʨʠʘʥʪʳ ʘʪʝʨʦʩʢʣʝʨʦʟʘ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʨʷʜ ʧʘ-

ʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʫʪʠ ʚʟʘʠʤʥʳʭ ʚʣʠʷʥʠʡ ʟʘʙʦʣʝʚʘʥʠʡ ʥʘ 

ʭʘʨʘʢʪʝʨ ʪʝʯʝʥʠʷ ʠ ʧʨʦʛʥʦʟ. 

Ключевые слова: ʍʆɹʃ, ʘʪʝʨʦʩʢʣʝʨʦʟ, ʢʦʤʦʨʙʠʜʥʦʩʪʴ 

 

Abstract. Chronic obstructive pulmonary disease (COPD) is an important medical and 

social problem, making a significant contribution to the structure of morbidity and mortality. 

COPD is often associated with various comorbidities, among which cardiovascular diseases 

play a key role, especially clinical variants of atherosclerosis. The article describes a number of 

pathophysiological mechanisms that determine the pathways of mutual effects of diseases on 

the course and prognosis. 

Key words: COPD, atherosclerosis, comorbidity. 

 

ʍʨʦʥʠʯʝʩʢʘʷ ʦʙʩʪʨʫʢʪʠʚʥʘʷ ʙʦʣʝʟʥʴ ʣʝʛʢʠʭ (ʍʆɹʃ) ʥʝʩʤʦʪʨʷ ʥʘ ʤʥʦ-

ʛʦʯʠʩʣʝʥʥʳʝ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʫʩʠʣʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʪʘʝʪʩʷ ʚʘʞʥʦʡ 

ʤʝʜʠʮʠʥʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʚ 

ʩʪʨʫʢʪʫʨʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ [1,3]. ʍʆɹʃ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚ-

ʥʳʭ ʧʨʠʯʠʥ ʦʙʨʘʱʝʥʠʡ ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ, ʛʦʩʧʠʪʘʣʠʟʘʮʠʡ, ʚʨʝʤʝʥ-

ʥʦʡ ʠ ʩʪʦʡʢʦʡ ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʪʘʢʞʝ ʧʦʜʯʝʨ-

ʢʠʚʘʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ ʙʦʣʴʥʳʭ ʩʦʩʪʘʚʣʷʶʪ ʣʠʮʘ ʪʨʫʜʦ-

ʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʍʆɹʃ ʚʥʦʩʠʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ 

ʩʪʨʫʢʪʫʨʫ ʩʤʝʨʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʷʚʣʷʷʩʴ ʯʝʪʚʝʨʪʦʡ ʧʦ ʟʥʘʯʠʤʦʩʪʠ ʧʨʠʯʠ-

ʥʦʡ ʠ ʫʥʦʩʷ ʝʞʝʛʦʜʥʦ 2,75 ʤʣʥ. ʞʠʟʥʝʡ ʚ ʤʠʨʝ ʠ, ʧʦ ʧʨʦʛʥʦʟʘʤ, ʢ 2030 ʛʦʜʫ 

ʧʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʟʘʙʦʣʝʚʘʥʠʝ ʟʘʡʤʝʪ ʪʨʝʪʴʝ ʤʝʩʪʦ. ʍʆɹʃ ʷʚʣʷʝʪʩʷ 

ʝʜʠʥʩʪʚʝʥʥʳʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʩʤʝʨʪʥʦʩʪʴ ʦʪ 

ʢʦʪʦʨʳʭ ʧʨʦʜʦʣʞʘʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ [2,3]. 

ʍʆɹʃ ʥʝʨʝʜʢʦ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ ʟʘʙʦʣʝ-

ʚʘʥʠʷʤʠ, ʢ ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʠʟ ʢʦʪʦʨʳʭ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʳʝ ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʢʣʠʥʠʯʝʩʢʠʝ ʚʘʨʠʘʥʪʳ ʘʪʝʨʦʩʢʣʝʨʦʟʘ. ɸʢʪʫʘʣʴ-

ʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʩʦʯʝʪʘʥʥʦʛʦ ʪʝʯʝʥʠʷ ʍʆɹʃ ʠ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʦʙʫʩʣʦʚʣʝʥʘ 

ʥʝ ʪʦʣʴʢʦ ʚʳʩʦʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ, ʥʦ ʪʘʢʞʝ ʠ ʙʦʣʴʰʦʡ ʩʦʮʠʘʣʴʥʦʡ 
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ʟʥʘʯʠʤʦʩʪʴʶ ʟʘʙʦʣʝʚʘʥʠʡ, ʪʷʞʝʣʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʙʨʝʤʝʥʝʤ ʜʣʷ ʦʙʱʝ-

ʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʢʦʧʣʝʥʥʳʭ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ, 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʣʠ ʥʘʰʝ ʧʦʥʠʤʘʥʠʝ ʩʚʷʟʝʡ ʤʝʞʜʫ ʍʆɹʃ ʠ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ʂʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʦʙʦʠʭ ʟʘʙʦʣʝʚʘ-

ʥʠʡ ʷʚʣʷʝʪʩʷ ʢʫʨʝʥʠʝ [5]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʷʪʦʡ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʢʦʥʮʝʧʮʠʝʡ, ʦʩʥʦʚʫ 

ʧʘʪʦʛʝʥʝʟʘ ʍʆɹʃ ʩʦʩʪʘʚʣʷʝʪ ʭʨʦʥʠʯʝʩʢʦʝ ʜʠʬʬʫʟʥʦʝ ʚʦʩʧʘʣʠʪʝʣʴʥʦʝ ʧʦʨʘ-

ʞʝʥʠʝ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ, ʢʦʪʦʨʦʝ ʧʨʦʭʦʜʠʪ ʩ ʫʯʘʩʪʠʝʤ ʤʘʢʨʦʬʘʛʦʚ, 

ʥʝʡʪʨʦʬʠʣʦʚ, ʩ ʧʦʚʳʰʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʤʠʝʣʦʧʝʨʝʢʩʠʜʘʟʳ, ʥʝʡʪʨʦʬʠʣʴ-

ʥʦʡ ʵʣʘʩʪʘʟʳ, ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟ [5]. 

ɺʘʞʥʦʝ ʤʝʩʪʦ ʚ ʨʘʟʚʠʪʠʠ ʍʆɹʃ ʠʛʨʘʶʪ ʵʧʠʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʜʳʭʘ-

ʪʝʣɹʥʳʭ ʧʫʪʝʡ. ɻʠʧʝʨʧʨʦʜʫʢʮʠʷ ʩʣʠʟʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʙʨʦʥ-

ʭʠʘʣʴʥʦʡ ʦʙʩʪʨʫʢʮʠʠ ʠ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʙʨʦʥʭʠ-

ʪʠʯʝʩʢʦʛʦ ʪʠʧʘ ʍʆɹʃ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʥʠʤʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʪʘʢʞʝ ʥʘ 

ʫʯʘʩʪʠʠ ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʚ ʧʘʪʦʛʝʥʝʟʝ ʍʆɹʃ. ʅʝʨʝʜʢʦ ʍʆɹʃ ʦʧʠʩʳ-

ʚʘʝʪʩʷ ʢʘʢ ʵʥʜʦʪʝʣʠʘʣʴʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʠʣʠ ʟʘʙʦʣʝʚʘʥʠʝ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʝ 

ʩ ʜʠʩʬʫʥʢʮʠʝʡ ʵʥʜʦʪʝʣʠʷ. ɼʘʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʩʦʙʝʥʥʦ ʪʦʯʥʘ ʧʨʠ ʨʘʟ-

ʚʠʪʠʠ ʵʤʬʠʟʝʤʳ ʣʝʛʢʠʭ, ʢʦʛʜʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʨʫʰʝʥʠʷ ʨʝʧʘʨʘʮʠʠ ʵʥʜʦʪʝ-

ʣʠʷ, ʝʛʦ ʜʝʩʪʨʫʢʮʠʠ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʘʚʘʩʢʫʣʷʨʠʟʘʮʠʠ ʤʝʞʘʣʴʚʝʦʣʷʨʥʳʭ ʧʝ-

ʨʝʛʦʨʦʜʦʢ ʧʨʦʠʩʭʦʜʠʪ ʠʭ ʨʘʟʨʫʰʝʥʠʝ. 

ɿʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʠ ʍʆɹʃ ʠʛʨʘʶʪ ʤʦ-

ʥʦʮʠʪʳ - ʤʘʢʨʦʬʘʛʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʣʝʛʢʠʭ ʠʤʝʝʪʩʷ ʩʦʙʩʪʚʝʥʥʘʷ 

ʧʦʧʫʣʷʮʠʷ ʤʘʢʨʦʬʘʛʦʚ ï ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʘʣʴʚʝʦʣʷʨʥʳʝ ʤʘʢʨʦʬʘʛʠ, ʘ ʪʘʢʞʝ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʤʘʢʨʦʬʘʛʠ, ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʳʝ ʠʟ ʤʦʥʦʮʠʪʦʚ ʢʨʦʚʠ. ʂʨʦʤʝ 

ʪʦʛʦ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʫʯʘʩʪʠʷ ʚ ʚʦʩʧʘʣʠʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʚʳʜʝ-

ʣʷʶʪ ʨʷʜ ʬʝʥʦʪʠʧʦʚ ʤʘʢʨʦʬʘʛʦʚ. ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳ ʪʘʢʠʝ ʧʦʣʷʨʠʟʘʮʠʠ 

ʤʘʢʨʦʬʘʛʦʚ ʢʘʢ ʄ1 ʠ ʄ2. ʄ1 ʷʚʣʷʝʪʩʷ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʬʨʘʢʮʠʝʡ, ʦʥʠ 

ʩʝʢʨʝʪʠʨʫʶʪ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʮʠʪʦʢʠʥʳ ʠ ʤʦʛʫʪ ʧʦʣʷʨʠʟʦʚʘʪʴʩʷ ʠʟ ʄ2 

ʤʘʢʨʦʬʘʛʦʚ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʷʚʣʷʶʪʩʷ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ, 

ʩʝʢʨʝʪʠʨʫʷ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʮʠʪʦʢʠʥʳ ʠ ʦʩʫʱʝʩʪʚʣʷʷ ʬʘʛʦʮʠʪʦʟ ʧʦ-

ʚʨʝʞʜʝʥʥʳʭ ʩʪʨʫʢʪʫʨ, ʩʧʦʩʦʙʩʪʚʫʷ ʨʝʧʘʨʘʮʠʠ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʣʷ ʍʆɹʃ ʭʘ-

ʨʘʢʪʝʨʥʳ ʧʨʠʩʫʪʩʪʚʠʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʙʦʠʭ ʬʝʥʦʪʠʧʦʚ ʤʘʢʨʦʬʘʛʦʚ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʭʨʦʥʠʟʘʮʠʠ ʚʦʩʧʘʣʝʥʠʷ. 

ʇʨʦʚʦʩʧʘʣʠʪʝʣʴʥʘʷ ʘʢʪʠʚʘʮʠʷ ʤʘʢʨʦʬʘʛʦʚ ʚ ʦʪʚʝʪ ʥʘ ʯʫʞʝʨʦʜʥʳʝ 

ʘʛʝʥʪʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʢʪʠʚʘʮʠʝʡ ʨʝʮʝʧʪʦʨʦʚ, ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʧʨʠ ʍʆɹʃ 
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ʧʨʠ ʵʪʦʤ ʠʛʨʘʶʪ TLR ʠ NLRP3. TLR ʵʪʦ ʚʳʩʦʢʦ ʢʦʥʩʝʨʚʘʪʠʚʥʘʷ ʛʨʫʧʧʘ ʮʠ-

ʪʦʟʦʣʴʥʳʭ ʠ ʤʝʤʙʨʘʥʥʳʭ ʨʝʮʝʧʪʦʨʦʚ, ʚʧʝʨʚʳʝ ʚʳʜʝʣʝʥʥʘʷ ʫ ʜʨʦʟʦʬʠʣʳ. ɺ 

ʧʘʪʦʛʝʥʝʟʝ ʍʆɹʃ ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪTLR4 ʨʝʮʝʧʪʦʨ, ʨʘʩʧʦ-

ʣʘʛʘʶʱʠʡʩʷ ʥʘ ʤʝʤʙʨʘʥʝ ʢʣʝʪʦʢ, ʠ ʦʧʨʝʜʝʣʷʶʱʠʡ ʢʣʝʪʦʯʥʫʶ ʩʠʛʥʘʣʠʟʘ-

ʮʠʶ ʥʘ ʣʠʧʦʧʦʣʠʩʘʭʘʨʠʜ (ʃʇʉ) ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ ʛʨʘʤʤ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʙʘʢʪʝʨʠʡ. ɸʢʪʠʚʘʮʠʷ ʨʝʮʝʧʪʦʨʘ ʧʨʠʚʦʜʠʪ ʢ ʘʢʪʠʚʘʮʠʠ ʥʠʩʭʦʜʷʱʝʛʦ ʚʥʫʪʨʠ-

ʢʣʝʪʦʯʥʦʛʦ ʢʘʩʢʘʜʘ. NLRP3 ʚʦʩʧʘʣʝʥʠʝ (ʠʥʬʣʦʤʘʩʦʤʘ) ʘʢʪʠʚʠʨʫʝʪʩʷ ʢʨʠ-

ʩʪʘʣʣʠʯʝʩʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʥʘʧʨʠʤʝʨ, ʢʨʠʩʪʘʣʣʘʤʠ ʭʦʣʝʩʪʝʨʠʥʘ ʠʣʠ ʧʳ-

ʣʝʚʳʤʠ ʯʘʩʪʠʮʘʤʠ ʩ ʧʨʦʜʫʢʮʠʝʡ ʠʥʪʝʨʣʝʡʢʠʥʘ 1ɓ ʠ 18. 

ʀʥʪʝʨʝʩʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʪʘʙʘʯʥʦʛʦ ʜʳʤʘ ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʘʮʠʷ TLR4 

ʨʝʮʝʧʪʦʨʘ, ʧʦʜʦʙʥʦ ʃʇʉ ʩ ʨʘʟʚʠʪʠʝʤ ʚʦʩʧʘʣʝʥʠʷ. ʆʜʥʘʢʦ, ʜʣʠʪʝʣʴʥʦʝ ʚʦʟ-

ʜʝʡʩʪʚʠʝ ʥʘ ʨʝʮʝʧʪʦʨ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʝʛʦ ʪʦʣʝʨʘʥʪʥʦʩʪʠ, ʦʜʥʘʢʦ ʥʝ 

ʜʣʷ ʧʨʦʜʫʢʮʠʠ CXCL8, ʢʦʪʦʨʳʡ ʧʨʦʜʦʣʞʘʝʪ ʨʝʢʨʫʪʠʨʦʚʘʪʴ ʥʝʡʪʨʦʬʠʣʳ, 

ʟʘʧʫʩʢʘʷ ʪʝʤ ʩʘʤʳʤ ʥʦʚʳʡ ʚʠʪʦʢ ʚʦʩʧʘʣʝʥʠʷ. 

ʄʘʢʨʦʬʘʛʠ ʧʨʦʜʫʮʠʨʫʶʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʘʪʨʠʢʩʥʳʭ ʤʝʪʘʣʣʦ-

ʧʨʦʪʝʠʥʘʟ (ʄʄʈ), ʦʙʣʝʛʯʘʶʱʠʭ ʧʝʨʝʤʝʱʝʥʠʝ ʤʦʥʦʮʠʪʦʚ ʠ ʥʝʡʪʨʦʬʠʣʦʚ, 

ʥʦ ʧʨʠ ʵʪʦʤ ʦʙʣʘʜʘʶʱʠʭ ʠ ʜʝʩʪʨʫʢʪʠʚʥʳʤ ʜʝʡʩʪʚʠʝʤ ʥʘ ʘʣʴʚʝʦʣʷʨʥʳʝ ʧʝ-

ʨʝʛʦʨʦʜʢʠ. 

ʈʘʟʚʠʪʠʝ ʪʦʣʝʨʘʥʪʥʦʩʪʠ TLR4 ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʵʢʩʧʨʝʩʩʠʠ 

ɸɺʉɸ1 ʪʨʘʥʩʧʦʨʪʝʨʘ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦ ʦʙʨʘʪʥʳʡ ʪʨʘʥʩʧʦʨʪ ʭʦʣʝʩʪʝʨʠʥʘ 

ʚ ʤʘʢʨʦʬʘʛʘʭ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʢʦʧʣʝʥʠʶ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʧʝʥʠʩʪʳʭ ʢʣʝ-

ʪʦʢè ʠ ʘʢʪʠʚʘʮʠʠ NLRP3 ʚʦʩʧʘʣʝʥʠʷ ʯʝʨʝʟ ʥʘʛʨʫʟʢʫ ʤʘʢʨʦʬʘʛʦʚ ʭʦʣʝʩʪʝʨʠ-

ʥʦʤ. ʈʷʜ ʥʝʜʘʚʥʦ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʘʢʪʠʚʘʮʠʷ TLR4 

ʢʨʠʪʠʯʝʩʢʠ ʯʫʚʩʪʚʠʪʝʣʴʥʘ ʢ ʢʣʝʪʦʯʥʦʤʫ ʭʦʣʝʩʪʝʨʠʥʫ (ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʝ-

ʛʫʣʠʨʫʝʪʩʷ ʦʙʨʘʪʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʭʦʣʝʩʪʝʨʠʥʘ) ʠ, ʥʘʦʙʦʨʦʪ, ʘʢʪʠʚʘʮʠʷ 

TLR4 ʤʦʜʠʬʠʮʠʨʫʝʪ ʦʙʨʘʪʥʳʡ ʪʨʘʥʩʧʦʨʪ ʭʦʣʝʩʪʝʨʠʥʘ [4]. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʦʛʦ ʧʦʨʘʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʣʦʞʥʳʡ ʢʘʩʢʘʜ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʠʥʠʮʠʠʨʫʶʱʠʤ ʰʘʛʦʤ ʚ ʨʘʟ-

ʚʠʪʠʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʧʦʚʨʝʞʜʝʥʠʝ ʵʥʜʦʪʝʣʠʷ ʘʨʪʝʨʠʡ, ʢʦʪʦʨʳʡ ʚ ʚʠʜʝ 

ʤʦʥʦʩʣʦʷ ʢʣʝʪʦʢ ʧʦʢʨʳʚʘʝʪ ʢʨʦʚʝʥʦʩʥʳʝ ʩʦʩʫʜʳ ʠ ʨʝʛʫʣʠʨʫʝʪ ʨʷʜ ʘʩʧʝʢʪʦʚ 

ʚʘʩʢʫʣʷʨʥʳʭ ʬʫʥʢʮʠʡ ʠ ʨʝʘʢʪʠʚʥʦʩʪʠ. ʇʦʚʨʝʞʜʝʥʠʝ ʵʥʜʦʪʝʣʠʷ ʚʳʟʳʚʘʝʪ 

ʭʨʦʥʠʯʝʩʢʠʡ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʚ ʩʦʩʫʜʝ, ʢʦʪʦʨʳʡ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʢʣʝʪʦʢ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ 

ʩʠʩʪʝʤʳ, ʚʢʣʶʯʘʷ ʤʦʥʦʮʠʪʳ/ʤʘʢʨʦʬʘʛʠ, ʛʣʘʜʢʦʤʳʰʝʯʥʳʝ ʢʣʝʪʢʠ ʩʦʩʫʜʦʚ 

ʠ ʪʨʦʤʙʦʮʠʪʳ. ʄʦʥʦʮʠʪʳ, ʧʨʦʥʠʢʘʷ ʚ ʩʫʙʵʥʜʦʪʝʣʠʘʣʴʥʳʡ ʩʣʦʡ ʜʠʬʬʝʨʝʥ-

ʮʠʨʫʶʪʩʷ ʚ ʤʘʢʨʦʬʘʛʠ ʠ ʬʘʛʦʮʠʪʠʨʫʶʪ ʦʢʠʩʣʝʥʥʳʡ ʃʇʅʇ, ʦʜʥʘʢʦ ʠʟ-ʟʘ 

ʩʥʠʞʝʥʠʷ ʘʢʪʠʚʘʮʠʠ ɸɺʉɸ1 ʪʨʘʥʩʧʦʨʪʝʨʘ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘʨʫʰʝʥʠʷ ʦʙ-
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ʨʘʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʭʦʣʝʩʪʝʨʠʥʘ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʧʝʥʠʩʪʳʝ ʢʣʝʪʢʠ. ʇʨʦʜʫʢ-

ʮʠʷ ʄʄʈ ʤʘʢʨʦʬʘʛʘʤʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʝʨʝʤʝʱʝʥʠʶ ʛʣʘʜʢʦʤʳʰʝʯʥʳʭ ʢʣʝ-

ʪʦʢ ʩʦʩʫʜʦʚ ʠ ʠʭ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʘʢʪʠʚʘʮʠʠ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʦʚʘʥʠʶ ʘʪʝʨʦ-

ʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʧʦʨʘʞʝʥʠʡ. 

ʇʨʦʛʨʝʩʩʠʨʦʚʘʥʠʶ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʩʧʦʩʦʙʩʪʚʫʶʪ ʦʙʦʩʪʨʝʥʠʷ ʍʆɹʃ. 

ʂʘʢ ʫʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʨʘʥʝʝ, ʠʟ-ʟʘ ʪʦʣʝʨʘʥʪʥʦʩʪʠ TLR4 ʠ TLR2 ʨʝʮʝʧʪʦ-

ʨʦʚ ʧʨʦʠʩʭʦʜʠʪ ʫʩʠʣʝʥʠʝ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʢʦʣʦʥʠʟʘʮʠʠ ʙʨʦʥʭʦʚ, ʧʨʠʚʦʜʷʱʝʡ 

ʢ ʧʝʨʠʦʜʠʯʝʩʢʠʤ ʦʙʦʩʪʨʝʥʠʷʤ, ʫʩʠʣʝʥʠʶ ʣʦʢʘʣʴʥʦʛʦ ʠ ʩʠʩʪʝʤʥʦʛʦ ʚʦʩʧʘ-

ʣʝʥʠʷ. ʕʪʦʪ ʚʠʪʦʢ ʧʨʠʚʦʜʠʪ ʢ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʶ ʫʭʫʜʰʝʥʠʷ ʣʝʛʦʯʥʦʡ 

ʬʫʥʢʮʠʠ ʠ ʘʪʝʨʦʩʢʣʝʨʦʟʘ.  

ʂʨʦʤʝ ʵʪʦʛʦ ʤʝʭʘʥʠʟʤʘ, ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʟʘʙʦʣʝʚʘʥʠʡ ʫʩʠʣʠʚʘʝʪʩʷ 

ʯʝʨʝʟ ʛʠʧʦʢʩʠʶ ʠ ʘʥʪʠʛʠʧʦʢʩʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ HIF1 ʠ EPAS1, ʦʧʨʝʜʝʣʷʶ-

ʱʠʝ ʘʜʘʧʪʘʮʠʶ ʢ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʠ ʜʣʠʪʝʣʴʥʦʡ ʛʠʧʦʢʩʠʠ ʠ ʨʝʛʫʣʠʨʫʶʱʠʝ 

ʧʨʦʜʫʢʮʠʶ ʬʘʢʪʦʨʘ ʨʦʩʪʘ ʵʥʜʦʪʝʣʠʷ VEGF. ʀʤʝʥʥʦ ʝʛʦ ʜʝʬʠʮʠʪ ʧʨʠʚʦʜʠʪ 

ʢ ʘʚʘʩʢʫʣʷʨʠʟʘʮʠʠ ʤʝʞʘʣʴʚʝʦʣʨʷʥʳʭ ʧʝʨʝʛʦʨʦʜʦʢ, ʯʪʦ ʫʩʠʣʠʚʘʝʪ ʵʤʬʠʟʝʤʫ 

ʣʝʛʢʠʭ.HIF-1Ŭ ʪʘʢʞʝ ʠʥʛʠʙʠʨʫʝʪ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʡ ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʤʝʪʘ-

ʙʦʣʠʟʤ, ʪʝʤ ʩʘʤʳʤ ʫʤʝʥʴʰʘʷ ʦʙʨʘʟʦʚʘʥʠʝ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ ʚ 

ʫʩʣʦʚʠʷʭ ʛʠʧʦʢʩʠʠ ʠʣʠ ʛʠʧʦʢʩʠʠ-ʨʝʦʢʩʠʛʝʥʘʮʠʠ, ʩ ʧʦʤʦʱʴʶ ʥʝʩʢʦʣʴʢʠʭ 

ʩʪʨʘʪʝʛʠʡ. ʋʢʘʟʘʥʥʳʝ ʧʨʦʮʝʩʩʳ ʤʦʛʫʪ ʙʳʪʴ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʘʢʪʠʚʠʨʦʚʘʥʳ 

ʧʨʠ ʧʦʣʷʨʠʟʘʮʠʠ ʄ1 ʤʘʢʨʦʬʘʛʦʚ. 

ʉʚʷʟʴʶ ʤʝʞʜʫ ʪʷʞʝʩʪʴʶ ʟʘʙʦʣʝʚʘʥʠʷ ʍʆɹʃ, ʦʧʦʩʨʝʜʦʚʘʥʥʦʡ ʛʠʧʦ-

ʢʩʠʝʡ, ʠ EPAS1 ʤʦʞʝʪ ʙʳʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ EPAS1 ʷʚʣʷʝʪʩʷ ʠʟʚʝʩʪʥʳʤ ʘʢʪʠ-

ʚʘʪʦʨʦʤ ʪʨʘʥʩʢʨʠʧʮʠʠ VEGF. ʋʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ VEGF ʩʚʷʟʘʥ ʩ ʬʝʥʦʪʠ-

ʧʘʤʠ ʍʆɹʃ. VEGF ʫʯʘʩʪʚʫʝʪ ʢʘʢ ʚ ʨʝʛʫʣʷʮʠʠ ʤʠʢʨʦʩʦʩʫʜʠʩʪʳʭ ʠʟʤʝʥʝʥʠʡ 

ʙʨʦʥʭʦʚ, ʪʘʢ ʠ ʚ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʧʨʠ 

ʍʆɹʃ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʵʤʬʠʟʝʤʦʡ ʥʠʟʢʠʝ ʫʨʦʚʥʠ VEGF ʩʧʦ-

ʩʦʙʩʪʚʫʶʪ ʨʘʟʨʫʰʝʥʠʶ ʘʣʴʚʝʦʣ, ʧʦʩʢʦʣʴʢʫ VEGF ʠʥʜʫʮʠʨʫʝʪ ʵʢʩʧʨʝʩʩʠʶ 

ʘʥʪʠʘʧʦʧʪʦʪʠʯʝʩʢʠʭ ʙʝʣʢʦʚ. ʊʘʢʞʝ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ VEGF ʨʝʛʫʣʠʨʫʷ ʥʝ 

ʪʦʣʴʢʦ ʘʧʦʧʪʦʟ, ʥʦ ʠ ʵʬʬʝʨʦʮʠʪʦʟ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩʦʤ, ʚʦʚʣʝʯʝʥ-

ʥʳʤ ʚ ʬʘʛʦʮʠʪʦʟ ʘʧʦʧʪʦʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ. ʆʙʱʠʡ ʵʬʬʝʢʪ ʵʬʬʝʨʦʮʠʪʦʟʘ ʷʚ-

ʣʷʝʪʩʷ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʧʦʛʠʙʘʶʱʠʝ ʢʣʝʪʢʠ ʫʜʘʣʷʶʪʩʷ 

ʜʦ ʪʦʛʦ, ʢʘʢ ʦʥʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʧʦʩʪʘʧʦʧʪʦʪʠʯʝʩʢʦʤʫ ʥʝʢʨʦʟʫ, ʠ ʚʳʩʚʦʙʦʞ-

ʜʘʶʪʩʷ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʤʝʜʠʘʪʦʨʳ, ʪʝʤ ʩʘʤʳʤ ʧʦʜʘʚʣʷʷ ʜʘʣʴʥʝʡ-

ʰʠʝ ʘʜʘʧʪʠʚʥʳʝ ʠʤʤʫʥʥʳʝ ʦʪʚʝʪʳ. ʇʦʩʢʦʣʴʢʫ ʜʣʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʛʠ-

ʧʦʢʩʠʠ ʥʘ ʢʣʝʪʢʠ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʵʧʠʪʝʣʠʷ ʣʝʛʢʠʭ ʧʦʜʜʝʨʞʠʚʘʝʪ ʠʥʜʫʢʮʠʶ 

ʵʢʩʧʨʝʩʩʠʠ EPAS1 (ʥʘʧʨʠʤʝʨ, ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʛʦʨʴʷ), ʩʥʠʞʝʥʠʝ ʵʢʩʧʨʝʩ-

ʩʠʠ EPAS1, ʥʘʙʣʶʜʘʝʤʦʝ ʧʨʠ ʍʆɹʃ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʘʨʫʰʝʥʠʶ ʨʝʘʢʮʠʠ 
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ʥʘ ʛʠʧʦʢʩʠʶ. ʂʨʦʤʝ ʪʦʛʦ, ʠʤʝʶʪʩʷ ʜʘʥʥʳʝ ʦ ʪʦʤ, ʯʪʦ TLR4 ʫʤʝʥʴʰʘʝʪ ʵʢʩ-

ʧʨʝʩʩʠʶ EPAS1, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦʛʨʝʩʩʫ ʍʆɹʃ. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʍʆɹʃ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʩʦ ʟʥʘ-

ʯʠʪʝʣʴʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʧʦ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʝ, ʬʠʟʠʦʣʦʛʠʠ, ʨʝʘʢʮʠʠ 

ʥʘ ʪʝʨʘʧʠʶ ʠ ʧʨʦʛʥʦʟʫ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʨʝʜʧʨʠʥʠʤʘʣʠʩʴ ʧʦʧʳʪʢʠ ʩʛʨʫʧʧʠ-

ʨʦʚʘʪʴ ʧʘʮʠʝʥʪʦʚ ʩʦ ʩʭʦʜʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷ-

ʟʘʥʳ ʩ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ ʢʣʠʥʠʯʝʩʢʠʤ ʠʩʭʦʜʦʤ, ʠʩʧʦʣʴʟʫʷ ʪʝʨʤʠʥ çʢʣʠ-

ʥʠʯʝʩʢʠʡ ʬʝʥʦʪʠʧè. ʆʜʥʘʢʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʬʝʥʦʪʠʧʳ ʥʝ ʤʦʛʫʪ ʦʙʲ-

ʷʩʥʠʪʴ ʦʩʥʦʚʥʳʝ ʧʨʦʮʝʩʩʳ ʟʘʙʦʣʝʚʘʥʠʷ ʍʆɹʃ. ɹʦʣʝʝ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ 

ʧʘʪʦʬʠʟʠʦʣʦʛʠʠ ʍʆɹʃ ʤʦʞʝʪ ʠʩʭʦʜʠʪʴ ʦʪ ʦʧʨʝʜʝʣʝʥʠʷ ʵʥʜʦʪʠʧʦʚ, ʧʦʜʪʠ-

ʧʦʚ, ʦʧʨʝʜʝʣʷʝʤʳʭ ʦʪʜʝʣʴʥʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʠʣʠ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝ-

ʩʢʠʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʟʘʙʦʣʝʚʘʥʠʷ [3]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʍʆɹʃ ʠ ʘʪʝʨʦʩʢʣʝʨʦʟ ʷʚʣʷʶʪʩʷ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʦʢʘ-

ʟʳʚʘʶʱʠʤʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʟʘʠʤʥʦʝ ʚʣʠʷʥʠʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʯʝʨʝʟ ʤʝʭʘʥʠʟʤʳ 

ʚʨʦʞʜʝʥʥʦʡ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ. 
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ɺʃʀʗʅʀʗ ʇɸʈɸʄɽʊʈʆɺ ʆʂʈʋɾɸʖʑɽʁ ʉʈɽɼʓ ʅɸ ʈɽɿʋʃʔʊɸʊʓ 

ИЗМЕРЕНИЯ ТЕМПЕРАТУРЫ ВЫДЫХАЕМОГО ВОЗДУХА 

ʉ.ʅ. ʂʦʪʣʷʨʦʚ, ɸ.ɸ. ɹʫʣʛʘʢʦʚ 

 

ʌɻɹʆʋ ɺʆ ʈʷʟɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʈʷʟʘʥʴ, ʈʦʩʩʠʷ 

 

Аннотация. ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʦʮʝʥʢʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʙʨʦʥʭʠʘʣʴʥʦʛʦ ʚʦʩ-

ʧʘʣʝʥʠʷ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʠʟʤʝʨʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʳʜʳʭʘʝʤʦʛʦ ʚʦʟʜʫʭʘ. ʆʜʥʘʢʦ, ʥʝ-

ʩʤʦʪʨʷ ʥʘ ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʣʠʷʥʠʝ ʧʘʨʘʤʝʪʨʦʚ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠʟʫʯʝʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʎʝʣʴʶ ʜʘʥʥʦʡ 
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Abstract. A promising method for intensity evaluation of bronchial inflammation can 

be the measurement of the exhaled air temperature. However, despite the active study of this 

method, today very little is known about the influence of environmental parameters on the re-

sults of the survey. The aim is to study the publications devoted to the study of the influence of 

environmental parameters on the exhaled breath temperature. 
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ʉʚʦʝʚʨʝʤʝʥʥʦʝ ʚʳʷʚʣʝʥʠʝ ʠ ʢʦʥʪʨʦʣʴ ʥʘʜ ʪʝʯʝʥʠʝʤ ʙʨʦʥʭʠʘʣʴʥʦʡ 

ʘʩʪʤʳ, ʍʆɹʃ ʠ ʜʨʫʛʠʭ ʦʙʩʪʨʫʢʪʠʚʥʳʭ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ï ʟʥʘʯʠ-

ʤʘʷ ʧʨʦʙʣʝʤʘ ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʠ ʦʪʨʠʮʘ-

ʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʠ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʴ ʧʘʮʠʝʥʪʦʚ [1,2]. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʙʨʦʥʭʠʘʣʴʥʦʡ 

ʘʩʪʤʳ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʩʦʩʪʘʚʣʷʝʪ 25,7%, ʍʆɹʃ ï 21,8% [3]. 

ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟ-

ʤʦʚ ʭʨʦʥʠʯʝʩʢʠʭ ʦʙʩʪʨʫʢʪʠʚʥʳʭ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʯʠʪʘʶʪ ʚʦʩ-

ʧʘʣʝʥʠʝ ʚ ʙʨʦʥʭʘʭ. ʈʷʜ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʭʨʦʥʠ-

ʯʝʩʢʠʤʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ, ʪʘʢʠʤʠ, ʢʘʢ 

ʘʩʪʤʘ ʠ ʍʆɹʃ, ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʰʠʨʝʥʠʝ ʩʦʩʫʜʦʚ ʙʨʦʥʭʠʘʣʴʥʦʛʦ ʜʝʨʝʚʘ ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʦʢʩʠʜʘ ʘʟʦʪʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʠʣʝʥʠʶ ʪʝʧʣʦʦʙʤʝʥʘ 

[9,10,11,13]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ 

ʦʮʝʥʢʠ ʘʢʪʠʚʥʦʩʪʠ ʙʨʦʥʭʠʘʣʴʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʠʟʤʝʨʝʥʠʝ ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʚʳʜʳʭʘʝʤʦʛʦ ʚʦʟʜʫʭʘ (EBT ï exhaled breath temperature, ʘʥʛʣ.). ʇʨʠʥ-

ʮʠʧ ʵʪʦʛʦ ʤʝʪʦʜʘ ʦʩʥʦʚʘʥ ʥʘ ʢʦʩʚʝʥʥʦʡ ʦʮʝʥʢʝ ʭʘʨʘʢʪʝʨʥʳʭ ʠʟʤʝʥʝʥʠʷʭ 

ʢʨʦʚʦʪʦʢʘ ʚ ʧʨʦʚʦʜʷʱʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʷʭ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʪʝʤʧʝʨʘ-

ʪʫʨʫ ʚʳʜʳʭʘʝʤʦʛʦ ʚʦʟʜʫʭʘ ʠ ʩʧʝʮʠʬʠʯʥʳ ʜʣʷ ʨʘʟʥʳʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘ-

ʜʠʡ ʭʨʦʥʠʯʝʩʢʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʙʨʦʥʭʦʚ [4]. 
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ʅʝʩʤʦʪʨʷ ʥʘ ʠʥʪʝʥʩʠʚʥʦʝ ʠʟʫʯʝʥʠʝ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʠʤʝʥʠʤʦʩʪʠ ʠʟʤʝ-

ʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʳʜʳʭʘʝʤʦʛʦ ʚʦʟʜʫʭʘ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʚ ʥʘʩʪʦʷʱʠʡ ʤʦ-

ʤʝʥʪ ʜʘʥʥʳʭ ʦ ʚʣʠʷʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʧʦʣʫʯʘʝʤʳʝ ʚ 

ʭʦʜʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʳ ʥʝ ʤʥʦʛʦ, ʯʪʦ ʤʦʞʝʪ ʩʪʘʚʠʪʴ ʧʦʜ ʩʦʤʥʝʥʠʝ 

ʥʝ ʪʦʣʴʢʦ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʜʘʥʥʳʭ ʨʘʟʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʥʦ ʠ ʧʨʠʤʝʥʠ-

ʤʦʩʪʴ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʙʦʙʱʝʥʠʝ ʠ ʘʥʘʣʠʟ ʫʞʝ ʠʤʝʶʱʠʭʩʷ 

ʜʘʥʥʳʭ ʟʘʨʫʙʝʞʥʳʭ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʘʚʪʦʨʦʚ ʧʦ ʧʨʦʙʣʝʤʝ ʚʣʠʷʥʠʷ ʧʘʨʘ-

ʤʝʪʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ EBT. 

ɼʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ T.A. Popovetal, ʧʦʣʫʯʝʥʥʳʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʠʤʠ ʧʨʠʙʦʨʘ, ʥʝ ʧʦʢʘʟʳʚʘʶʪ ʢʦʨʨʝʣʷʮʠʠ 

ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ EBT ʠ ʠʟʤʝʥʝʥʠʷʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʚ ʧʨʝʜʝʣʘʭ ʜʦʧʫʩʪʠʤʦʛʦ ʜʠʘʧʘʟʦʥʘ ʩʪʘʥʜʘʨʪʥʳʭ ʦʪʢʣʦʥʝʥʠʡ. ʆʮʝʥʢʘ ʪʝʤʧʝ-

ʨʘʪʫʨʳ ʚʳʜʳʭʘʝʤʦʛʦ ʚʦʟʜʫʭʘ ʧʨʦʚʦʜʠʣʘʩʴ ʫ 17 ʟʜʦʨʦʚʳʭ ʩʫʙʲʝʢʪʦʚ ʧʨʠ ʘʪ-

ʤʦʩʬʝʨʥʦʤ ʜʘʚʣʝʥʠʠ 952-982 mPa, ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ 18-25Áʉ ʠ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ï 22-53%. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʩʜʝʣʘʥ 

ʚʳʚʦʜ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʨʠʙʦʨʘ ʠ ʤʝʪʦʜʘ ʚ 

ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʜʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʘʢʪʠʚʥʦʩʪʠ ʚʦʩʧʘʣʝʥʠʷ ʙʨʦʥʭʦʚ 

[5]. ʆʜʥʘʢʦ ʚ 2011 ʛʦʜʫ ʛʨʫʧʧʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠʟ ɸʚʩʪʨʘʣʠʠ ʧʦʜ ʨʫʢʦʚʦʜ-

ʩʪʚʦʤ Karla M. Logie ʧʨʦʚʝʣʠ ʩʚʦʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʥʘʣʦ-

ʛʠʯʥʦʛʦ ʧʦ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠʙʦʨʘ ʩ ʮʝʣʴʶ ʫʩʪʘʥʦʚʠʪʴ ʧʨʠʤʝʥʠʤʦʩʪʴ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʤʝʪʦʜʘ ʚ ʧʝʜʠʘʪʨʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ, ʠ ʧʨʠʰʣʠ ʢ ʚʳ-

ʚʦʜʫ, ʯʪʦ ʢʦʤʥʘʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚʣʠʷʝʪ ʥʘ ʨʝʟʫʣʴ-

ʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʦʙʩʣʝʜʦʚʘʥʠʷ EBT ʫ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ. ɹʳʣʦ ʦʙʩʣʝ-

ʜʦʚʘʥʦ 60 ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ 9-11 ʣʝʪ, ʟʘʧʠʩʴ ʨʝʟʫʣʴʪʘʪʦʚ ʦʩʫʱʝʩʪʚ-

ʣʷʣʘʩʴ ʚ ʛʨʘʬʠʯʝʩʢʦʡ ʬʦʨʤʝ. ʇʦ ʠʪʦʛʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʧʨʷʤʘʷ ʣʠʥʝʡʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʢʦʥʝʯʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʳʜʳʭʘʝʤʦʛʦ ʚʦʟʜʫʭʘ ʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ, ʪʦʛʜʘ ʢʘʢ 

ʩʢʦʨʦʩʪʴ ʜʦʩʪʠʞʝʥʠʷ ʢʦʥʝʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʳʜʳʭʘʝʤʦʛʦ ʚʦʟʜʫʭʘ ʫʤʝʥʴ-

ʰʘʝʪʩʷ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʧʦʤʝʱʝʥʠʠ, ʚ ʢʦʪʦʨʦʤ ʧʨʦʚʦʜʠʪʩʷ 

ʠʟʤʝʨʝʥʠʝ [6]. ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷ Esm®e Bijnensetal, ʢʦʪʦʨʳʡ ʨʘʩʰʠ-

ʨʠʣ ʠʩʩʣʝʜʫʝʤʫʶ ʛʨʫʧʧʫ ʜʦ 151 ʟʜʦʨʦʚʦʛʦ ʥʝʢʫʨʷʱʝʛʦ ʜʦʙʨʦʚʦʣʴʮʘ, ʘ ʪʘʢʞʝ 

ʚʢʣʶʯʠʣ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʘʢʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ ʬʠʟʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʠʩʧʳʪʫʝʤʳʭ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʘ ʚ ʨʘʡʦʥʝ 

ʧʨʦʞʠʚʘʥʠʷ, ʚʳʷʚʠʣ, ʯʪʦ ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʠ ʟʘʛʨʷʟʥʝʥʠʝ ʚʜʳʭʘʝʤʦʛʦ ʚʦʟʜʫʭʘ ʙʳʣʠ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʚʷʟʘʥʳ ʩ ʪʝʤʧʝʨʘ-

ʪʫʨʦʡ ʚʳʜʳʭʘʝʤʦʛʦ ʚʦʟʜʫʭʘ ʠ ʚʣʠʷʣʠ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ [8]. ɺ ʠʩʩʣʝ-

ʜʦʚʘʥʠʠ, ʧʨʦʚʦʜʠʤʦʤ Giovanna E. Carpagnanoetal, ʪʝʤʧʝʨʘʪʫʨʘ ʚʳʜʳʭʘʝʤʦʛʦ 
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ʚʦʟʜʫʭʘ ʦʧʨʝʜʝʣʷʣʘʩʴ ʫ 298 ʥʠʢʦʛʜʘ ʥʝ ʢʫʨʷʱʠʭ, ʟʜʦʨʦʚʳʭ, ʚʟʨʦʩʣʳʭ ʩʫʙʲʝʢ-

ʪʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʬʝʨʝʥʪʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʷ ʠ ʦʮʝʥʢʠ ʚʦʟʜʝʡʩʪʚʠʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠʩʧʳʪʫʝʤʳʭ ʠ ʫʩʣʦʚʠʡ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʥʘ ʨʝ-

ʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ EBT. ʆʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʦʚʦʜʠʣʘʩʴ ʪʨʠ ʨʘʟʘ 

ʧʨʠ ʨʘʟʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ: ʚ 1ʳʡ ʨʝʞʠʤ ï tʚʦʟʜ 

Ò 23Áʉ, ʚʦ 2ʦʡ - tʚʦʟʜ ʚ ʧʨʝʜʝʣʘʭ 23Áʉ - 28Áʉ, ʠ ʚ 3ʠʡ - tʚʦʟʜ> 28Áʉ. ɸʥʘʣʠʟ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʝʨʚʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ 

ʧʦʢʘʟʘʪʝʣʴ EBT ʩʦʩʪʘʚʠʣ 28,268ÁC Ñ 2,872ÁC. ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ 

30,949ÁCÑ2,511ÁC. ɺ ʪʨʝʪʴʝʤ ʩʣʫʯʘʝ ʧʦʢʘʟʘʪʝʣʴ EBT ʩʦʩʪʘʚʣʷʣ 

32,558ÁCÑ1,805ÁC ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʫʜʘʣʦʩʴ ʜʦʩʪʦʚʝʨʥʦ ʜʦʢʘʟʘʪʴ ʚʣʠʷʥʠʝ ʪʝʤ-

ʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʧʦʢʘʟʘʪʝʣʴ ʪʝʤʧʝʨʘʪʫʨʳ ʚʳʜʳʭʘʝʤʦʛʦ ʚʦʟ-

ʜʫʭʘ [7]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʳʝ ʦ ʚʣʠʷʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʦʢʨʫʞʘʶʱʝʛʦ ʩʨʝʜʳ ʥʘ 

ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʳʜʳʭʘʝʤʦʛʦ ʚʦʟʜʫʭʘ, ʠʤʝʶʱʠʝʩʷ ʚ 

ʤʠʨʦʚʦʡ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ, ʧʨʦʪʠʚʦʨʝʯʠʚʳ, ʠ ʩʢʣʦʥʷʶʪʩʷ ʚ ʩʪʦʨʦʥʫ ʚʣʠ-

ʷʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʥʘ ʨʝʟʫʣʴʪʘʪ ʠʟʤʝʨʝʥʠʷ. ʊʘʢʠʝ 

ʧʨʦʪʠʚʦʨʝʯʠʷ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʚ ʩʠʣʫ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʤʝʪʦ-

ʜʠʢʠ ʚʳʧʦʣʥʝʥʠʷ ʠʟʤʝʨʝʥʠʷ EBT ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʦ ʢʦʥʩʪʨʫʢ-

ʮʠʠ ʫʩʪʨʦʡʩʪʚ. 

ɺ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʤʝʪʦʜʠʢʘ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʚʥʝʩʝʥʠʝ ʧʦʧʨʘʚʦʢ ʥʘ 

ʨʝʞʠʤ ʜʳʭʘʥʠʷ ʠʩʧʳʪʫʝʤʦʛʦ, ʥʝʣʴʟʷ ʠʩʢʣʶʯʠʪʴ ʚʣʠʷʥʠʝ ʛʣʫʙʠʥʳ ʠ ʨʠʪʤʘ 

ʜʳʭʘʥʠʷ ʠʩʧʳʪʫʝʤʦʛʦ ʥʘ ʨʝʟʫʣʴʪʘʪ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʳʜʳʭʘʝʤʦʛʦ 

ʚʦʟʜʫʭʘ. ʇʨʠ ʙʦʣʝʝ ʯʘʩʪʦʤ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʜʳʭʘʥʠʠ ʚʦʟʜʫʭ ʤʝʥʴʰʝ ʟʘʜʝʨ-

ʞʠʚʘʝʪʩʷ ʚ ʙʨʦʥʭʘʭ ʠ ʤʝʥʴʰʝ ʧʨʦʛʨʝʚʘʝʪʩʷ, ʯʪʦ ʤʦʞʝʪ ʩʢʘʟʘʪʴʩʷ ʥʘ ʨʝʟʫʣʴ-

ʪʘʪʘʭ ʠʟʤʝʨʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʟʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʨʦʚʦʜʷʪ ʠʟʤʝʨʝʥʠʷ 

ʧʨʠ ʨʘʟʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ, ʯʪʦ ʪʘʢ ʞʝ ʤʦʞʝʪ ʩʢʘʟʳʚʘʪʴʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʝ 

ʠ ʚʥʦʩʠʪ ʩʣʦʞʥʦʩʪʠ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʜʘʥʥʳʭ. ʊʘʢʞʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ʚʳʜʳʭʘ-

ʝʤʦʛʦ ʚʦʟʜʫʭʘ ʤʦʞʝʪ ʚʣʠʷʪʴ ʠ ʧʨʝʜʰʝʩʪʚʫʶʱʘʷ ʠʟʤʝʨʝʥʠʶ ʬʠʟʠʯʝʩʢʘʷ 

ʥʘʛʨʫʟʢʘ [12]. ʇʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʳʜʳʭʘʝʤʦʛʦ ʚʦʟʜʫʭʘ ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʥʦʩʠʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʢʨʫʧʥʳʭ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥ-

ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʙʳ ʦʜʥʦʟʥʘʯʥʦ ʧʦʜʪʚʝʨʜʠʪʴ ʠʣʠ ʠʩ-

ʢʣʶʯʠʪʴ ʚʣʠʷʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʪʝʨʤʦʤʝʪ-

ʨʠʠ ʚʳʜʳʭʘʝʤʦʛʦ ʚʦʟʜʫʭʘ. 

ʉʣʝʜʫʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʜʣʷ ʦʧʨʝʜʝʣʝ-

ʥʠʷ ʚʣʠʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʨʝʟʫʣʴʪʘʪ ʪʝʨʤʦʤʝʪʨʠʠ ʚʳʜʳʭʘʝʤʦʛʦ 

ʚʦʟʜʫʭʘ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʪʴ ʤʝʪʦʜʠʢʫ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʳʜʳʭʘʝʤʦʛʦ ʚʦʟʜʫʭʘ. 
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ɺʆɿʄʆɾʅʆʉʊʀ ɸʇʂ çʂʇ-01 ɽʃɸʄɽɼè ɺ ɼʀɸɻʅʆʉʊʀʂɽ 

ɻʀʇɽʈɺɽʅʊʀʃʗʎʀʆʅʅʆɻʆ ʉʀʅɼʈʆʄɸ ʀ ɹʈʆʅʍʀɸʃʔʅʆʁ 

ОБСТРУКЦИИ У БОЛЬНЫХ БРОНХИАЛЬНОЙ АСТМОЙ 

ɼ.ʉ. ʂʫʩʧʘʥʘʣʠʝʚʘ 

 

ʌɻɹʆʋ ɺʆ ʈʷʟɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛ. ʈʷʟʘʥʴ, ʈʦʩʩʠʷ 

 

Аннотация. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʨʘʩʩʪʨʦʡʩʪʚʘ ʚʝʥʪʠʣʷʮʠʠ ʫ ʙʦʣʴʥʳʭ 

ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʦʡ ʷʚʣʷʶʪʩʷ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ. ɹʨʦʥʭʠʘʣʴʥʘʷ ʘʩʪʤʘ (ɹɸ) 

ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ. ɻʠʧʝʨʚʝʥʪʠʣʷʮʠʦʥʥʳʡ ʩʠʥʜʨʦʤ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʦʪʷʛʦʱʘʝʪ ʪʝʯʝʥʠʝ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ. ʂʘʧʥʦʤʝʪʨʠʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʤʝʪʦ-

ʜʦʤ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʛʠʧʦʢʘʧʥʠʶ ï ʦʩʥʦʚʥʦʡ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʢʨʠʪʝʨʠʡ 

ɻɺʉ. 

Ключевые слова: ʙʨʦʥʭʠʘʣʴʥʘʷ ʘʩʪʤʘ, ʛʠʧʝʨʚʝʥʪʠʣʷʮʠʦʥʥʳʡ ʩʠʥʜʨʦʤ, ʢʘʧʥʦ-

ʤʝʪʨʠʷ, ʛʠʧʦʢʘʧʥʠʷ, ʩʧʠʨʦʤʝʪʨʠʷ. 

 

Abstract. This article shows that hyperventilation disorders in patients with bronchial 

asthma are of great importance. Bronchial asthma is a widespread pathology. Capnometry is 

the main method for determining the presence of hypocapnia, the main diagnostic criterion for 

hyperventilation syndrome. 

Key words: bronchial asthma, hyperventilation syndrome, capnometry, hypocapnia, 

spirometry. 

 

ɹʨʦʥʭʠʘʣʴʥʘʷ ʘʩʪʤʘ (ɹɸ) ʷʚʣʷʝʪʩʷ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʟʘʙʦ-

ʣʝʚʘʥʠʝʤ. ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʝʶ ʧʦʩʪʦʷʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʇʨʠ ʜʘʥʥʦʡ ʧʘ-

ʪʦʣʦʛʠʠ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʨʘʩʩʪʨʦʡʩʪʚʘ ʚʝʥʪʠʣʷʮʠʠ. ʇʦ ʜʘʥʥʳʤ ʉ.ʀ. ʆʚ-

ʯʘʨʝʥʢʦ, ʯʘʩʪʦʪʘ ʵʪʠʭ ʥʘʨʫʰʝʥʠʡ ʩʨʝʜʠ ʙʦʣʴʥʳʭ ɹɸ ʚʘʨʴʠʨʫʝʪ ʦʪ 33 ʜʦ 

81% [4]. 

ʉʨʝʜʠ ʨʘʩʩʪʨʦʡʩʪʚ ʚʝʥʪʠʣʷʮʠʠ ʧʨʝʦʙʣʘʜʘʝʪ ʛʠʧʝʨʚʝʥʪʠʣʷʮʠʦʥʥʳʡ 

ʩʠʥʜʨʦʤ. ɽʛʦ ʚʳʷʚʣʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʧʨʦʩʪʫʶ ʟʘʜʘʯʫ. ʅʝʜʦʦʮʝʥʢʘ 

ʝʛʦ ʨʦʣʠ ʚ ʨʘʟʚʠʪʠʠ ʠ ʪʝʯʝʥʠʠ ɹɸ ʧʨʠʚʦʜʠʪ ʢ ʦʰʠʙʢʘʤ: ʛʠʧʝʨʜʠʘʛʥʦʩʪʠʢʝ 

ʦʙʦʩʪʨʝʥʠʡ ɹɸ, ʫʩʠʣʝʥʠʶ ʩʪʫʧʝʥʯʘʪʦʡ ʪʝʨʘʧʠʠ, ʫʭʫʜʰʝʥʠʶ ʢʦʥʪʨʦʣʷ ʥʘʜ 

ʘʩʪʤʦʡ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʣʝʯʝʥʠʝ ʙʦʣʴʥʳʭ ʪʘʢʠʭ ʙʦʣʴʥʳʭ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʢʦʨ-

ʨʝʢʮʠʠ ʨʘʩʩʪʨʦʡʩʪʚ ʚʝʥʪʠʣʷʮʠʠ [1]. 

Цель исследования ï ʦʧʨʝʜʝʣʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ çʂʇ-01 ɽʃɸʄɽɼè ʚ 

ʜʠʘʛʥʦʩʪʠʢʝ ɻɺʉ ʠ ʙʨʦʥʭʠʘʣʴʥʦʡ ʦʙʩʪʨʫʢʮʠʠ ʫ ʙʦʣʴʥʳʭ ɹɸ. 

Материалы и методы исследования. ʅʘʤʠ ʦʙʩʣʝʜʦʚʘʥʦ 90 ʯʝʣʦʚʝʢ. 

ʆʥʠ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʛʨʫʧʧʳ. ɺ ʦʧʳʪʥʫʶ ʛʨʫʧʧʫ ʚʦʰʣʠ 60 ʯʝʣʦʚʝʢ, 

ʙʦʣʴʥʳʭ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʦʡ: 48 ʞʝʥʱʠʥ ʠ 12 ʤʫʞʯʠʥ, ʧʦʣʫʯʘʚʰʠʭ ʣʝʯʝ-

ʥʠʝ ʚ ʧʫʣʴʤʦʥʦʣʦʛʠʯʝʩʢʦʤ ʦʪʜʝʣʝʥʠʠ ʈʷʟʘʥʩʢʦʡ ʦʙʣʘʩʪʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ 

ʙʦʣʴʥʠʮʳ. ɻʨʫʧʧʫ ʢʦʥʪʨʦʣʷ ʩʦʩʪʘʚʠʣʠ 30 ʯʝʣʦʚʝʢ: ʥʠʭ 24 ʞʝʥʱʠʥʳ ʠ 6 
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ʤʫʞʯʠʥ, ʥʝ ʠʤʝʶʱʠʭ ɹɸ ʠ ʜʨʫʛʫ  ʁʩʦʧʫʪʩʪʚʫʶʱʫ  ʁʧʘʪʦʣʦʛʠ.ʁ ʀʩʩʣʝʜʫʝ-

ʤʳʝ ʛʨʫʧʧʳ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʧʦ ʚʦʟʨʘʩʪʫ ʠ ʧʦʣʫ, ʯʪʦ ʜʝʣʘʣʦ ʠʭ 

ʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ. 

ɼʣʷ ʦʮʝʥʢʠ ʌɺɼ ʤʳ ʧʨʠʤʝʥʷʣʠ ʩʧʠʨʦʤʝʪʨ SHILLER 

çSPIROVITSP-1è. ʄʳ ʦʮʝʥʠʚʘʣʠ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ ʢʘʢ ʞʠʟʥʝʥʥʘʷ ʝʤʢʦʩʪʴ 

ʣʝʛʢʠʭ (ɾɽʃ), ʬʦʨʩʠʨʦʚʘʥʥʘʷ ɾɽʃ (ʌɾɽʃ), ʦʙʲʝʤ ʬʦʨʩʠʨʦʚʘʥʥʦʛʦ ʚʳ-

ʜʦʭʘ ʟʘ 1-ʫʶ ʩʝʢʫʥʜʫ (ʆʌɺ1), ʤʘʢʩʠʤʘʣʴʥʘʷ ʦʙʲʝʤʥʘʷ ʩʢʦʨʦʩʪʴ (ʄʆʉ 25, 

ʄʆʉ 50 ʠ ʄʆʉ 75). 

ɼʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʨʘʩʩʪʨʦʡʩʪʚ ʚʝʥʪʠʣʷʮʠʠ ʥʘʤʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ɸʇʂ 

çʂʇ-01 ɽʃɸʄɽɼè. ʀʤʝʥʥʦ ʢʘʧʥʦʤʝʪʨʠʷ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʛʠʧʦʢʘʧʥʠʶ, 

ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʢʨʠʪʝʨʠʝʤ ɻɺʉ. ɺ ʩʣʫʯʘʝ ʥʦʨ-

ʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ PɸCO2, ʧʨʠ ʥʘʣʠʯʠʠ ʩʠʤʧʪʦʤʦʚ ʛʠʧʦʢʘʧʥʠʠ ʧʨʦʚʦʜʠ-

ʣʘʩʴ ʧʨʦʙʘ ʩ ʧʨʦʠʟʚʦʣʴʥʦʡ ʛʠʧʝʨʚʝʥʪʠʣʷʮʠʝʡ (ʇʇɻɺ) [2,5]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʡ ʢʘʧʥʦʛʨʘʬʠʯʝʩʢʠʡ 

ʢʦʤʧʣʝʢʩ çʂʇ-01 ɽʃɸʄɽɼè ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʥʘʨʫʰʝʥʠʷ ʙʨʦʥʭʠʘʣʴʥʦʡ 

ʧʨʦʭʦʜʠʤʦʩʪʠ [2]. 

ɼʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘ-

ʣʘʩʴ ʧʨʦʛʨʘʤʤʘ EXCEL. 

Результаты исследования. ɺ ʭʦʜʝ ʢʘʧʥʦʤʝʪʨʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʥʘʤʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ: 

1) PɸCO2 ʚ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ɹɸ ʩʦʩʪʘʚʠʣ 31,5Ñ1,80 ʤʤ ʨʪ. ʩʪ., ʚʦ 

ʚʪʦʨʦʡ ʛʨʫʧʧʝ ï 38,10Ñ3,3 ʤʤ ʨʪ. ʩʪ. (ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʧʦʣʫʯʝʥʳ ʜʦʩʪʦ-

ʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ, ʨ=0,001); 

2) ʩʦʦʪʥʦʰʝʥʠʝ ʬʘʟ ʜʳʭʘʪʝʣʴʥʦʛʦ ʮʠʢʣʘ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘ-

ʚʠʣʦ 0,90 Ñ 0,17 ʝʜʠʥʠʮ, ʚ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ ï 0,92Ñ0,32 ʝʜʠʥʠʮ; 

3) ʧʦʢʘʟʘʪʝʣʴ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʜʳʭʘʥʠʷ ʫ ʙʦʣʴʥʳʭ ʙʨʦʥʭʠʘʣʴʥʦʡ 

ʘʩʪʤʦʡ ʩʦʩʪʘʚʠʣ  17,65 Ñ 3,32 %, ʫ ʣʠʮ ʙʝʟ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ï 17,00Ñ5,9%; 

4) ʯʘʩʪʦʪʘ ʜʳʭʘʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʘ 

19,06Ñ1,80 ʚ ʤʠʥʫʪʫ, ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ï 17,56Ñ4,32 ʜʚʠʞʝʥʠʡ ʚ ʤʠʥʫʪʫ; 

5) ʜʦʣʷ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʤʸʨʪʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ - 

27,38Ñ2,49%, ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ï 27,80Ñ6,44%. 

ʇʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʢʨʦʤʝ PɸCO2, ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ 

ʛʨʫʧʧʘʤʠ ʥʘʤʠ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ (ʨÓ0,05). 

ʉʥʠʞʝʥʠʝ PɸCO2, ʤʤ ʨʪ. ʩʪ. ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʫ 41 ʯʝʣʦʚʝʢʘ ʚ ʛʨʫʧʧʝ 

ʙʦʣʴʥʳʭ ɹɸ ʠ 11 ï ʚ ʛʨʫʧʧʝ ʣʶʜʝʡ ʙʝʟ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ. 19 ʠʩʧʳʪʫʝʤʳʤ ʚ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʠ 19 ï ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʤʳ ʧʨʦʚʝʣʠ ʧʨʦʙʫ ʩ ʧʨʦʠʟ-

ʚʦʣʴʥʦʡ ʛʠʧʝʨʚʝʥʪʠʣʷʮʠʝʡ. ʋ 3 ʯʝʣʦʚʝʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʥʝʢʦʪʦʨʦʝ ʫʜʣʠʥʝ-

ʥʠʝ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʫ ʥʠʭ ɻɺʉ. 
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ʋ 6 ʯʝʣʦʚʝʢ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʤʳ ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʠ ɻɺʉ. ɺ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʝ ʫ ʚʩʝʭ ʠʩʧʳʪʫʝʤʳʭ PɸCO2ʚʝʨʥʫʣʩʷ ʢ ʠʩʭʦʜʥʦʤʫ ʫʨʦʚʥʶ. ʊʘʢʠʤ ʦʙ-

ʨʘʟʦʤ, ʚ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ɻɺʉ ʥʠ ʫ ʢʦʛʦ ʚʳʷʚʣʝʥ ʥʝ ʙʳʣ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʠʧʝʨʚʝʥʪʠʣʷʮʠʦʥʥʳʡ ʩʠʥʜʨʦʤ ʤʳ ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʠ 

ʫ 47 (78%) ʧʘʮʠʝʥʪʦʚ ʚ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ɹɸ ʠ ʫ 11 (36%) ï ʚ ʛʨʫʧʧʝ ʙʝʟ ʜʘʥ-

ʥʦʡ ʧʘʪʦʣʦʛʠʠ. 

ʊʘʢʞʝ ʤʳ ʦʧʨʝʜʝʣʷʣʠ ʢʘʧʥʦʛʨʘʬʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʙʨʦʥʭʦʦʙʩʪʨʫʢ-

ʮʠʠ; 

1) ʠʥʜʝʢʩ CO2 ʩʦʩʪʘʚʠʣ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 18,80 Ñ3,90 ʝʜʠʥʠʮ, ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ï 40,57 Ñ 8,80 ʝʜʠʥʠʮ; 

2) ʠʥʜʝʢʩ ɺʘʥ ʄʝʨʪʝʥ: ʚ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ɹɸ ï0,467 Ñ 0,08 ʩʝʢʫʥʜ, 

ʚ ʛʨʫʧʧʝ ʙʝʟ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ - 0,31 Ñ 0,09 ʩʝʢʫʥʜ; 

3) ʫʛʦʣ ʛʘʤʤʘ ʩʦʩʪʘʚʠʣ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ï 117,80 Ñ 5,28 ʛʨʘʜʫʩʦʚ, 

ʚ ʢʦʥʪʨʦʣʴʥʦʡ ï 103,00 Ñ 13,90 ʛʨʘʜʫʩʦʚ. 

ʇʦ ʚʩʝʤ ʜʘʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʤʳ ʧʦʣʫʯʠʣʠ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ 

(ʨ᾽0,05). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʥʘʤʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ 

ʧʨʠʟʥʘʢʠ ʥʘʨʫʰʝʥʠʷ ʙʨʦʥʭʠʘʣʴʥʦʡ ʧʨʦʭʦʜʠʤʦʩʪʠ. ɺ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ ʧʨʠ-

ʟʥʘʢʠ ʙʨʦʥʭʠʘʣʴʥʦʡ ʦʙʩʪʨʫʢʮʠʠ ʦʪʩʫʪʩʪʚʦʚʘʣʠ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʩʧʠʨʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʦʙ ʆʌɺ1 ʫ ʙʦʣʴʥʳʭ ɹɸ ʙʳʣ ʜʦʩʪʦ-

ʚʝʨʥʦ ʥʠʞʝ (ʨ<0,05), ʯʝʤ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ɼʨʫʛʠʝ 

ʩʧʠʨʦʛʨʘʬʠʯʝʩʢʠʝ ʧʦʪʦʢʦʚʳʝ ʪʝʩʪʳ (ʠʥʜʝʢʩ ʊʠʬʬʥʦ, ʄʆʉ 25-75) ʪʘʢʞʝ ʜʝ-

ʤʦʥʩʪʨʠʨʦʚʘʣʠ ʪʝʥʜʝʥʮʠʶ ʢ ʫʤʝʥʴʰʝʥʠʶ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘ-

ʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʥʘʤʠ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʧʥʦʤʝʪʨʠʠ ʠ ʩʧʠ-

ʨʦʤʝʪʨʠʠ ʤʳ ʧʨʦʚʝʣʠ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ. ʇʨʠ ʵʪʦʤ ʤʳ ʚʳʷʚʠʣʠ ʩʠʣʴ-

ʥʫ ʁʩʚʷʟʴ ʤʝʞʜʫ ʢʘʧʥʦʛʨʘʬʠʯʝʩʢʠʤʠ ʠʥʜʝʢʩʘʤʠ ʦʙʩʪʨʫʢʮʠʠ ʠ ʧʦʢʘʟʘʪʝ-

ʣʷʤʠ ʩʧʠʨʦʤʝʪʨʠʠ. ʄʝʞʜʫ ʜʨʫʛʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʪʘʢʠʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʥʘʤʠ 

ʥʝ ʦʪʤʝʯʝʥʦ. 

Выводы 

1. ʈʘʩʩʪʨʦʡʩʪʚʘ ʚʝʥʪʠʣʷʮʠʠ ʜʦʩʪʦʚʝʨʥʦ ʯʘʱʝ ʦʪʤʝʯʘʣʠʩʴ ʚ ʛʨʫʧʧʝ 

ʙʦʣʴʥʳʭ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʦʡ. 

2. ɺ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ɹɸ ʢʘʧʥʦʤʝʪʨʠʯʝʩʢʠʝ ʠʥʜʝʢʩʳ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶ-

ʱʠʝ ʦ ʥʘʣʠʯʠʠ ʙʨʦʥʭʠʘʣʴʥʦʡ ʦʙʩʪʨʫʢʮʠʠ, ʜʦʩʪʦʚʝʨʥʦ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʧʦʢʘ-

ʟʘʪʝʣʝʡ ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʷ. 

3. ʄʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʧʠʨʦʤʝʪʨʠʠ ʠ ʢʘʧʥʦʤʝʪʨʠʯʝʩʢʠʤʠ ʠʥʜʝʢ-

ʩʘʤʠ ʦʙʩʪʨʫʢʮʠʠ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʩʠʣʴʥʘʷ ʩʚʷʟʴ, ʯʪʦ ʜʝʣʘʝʪ ʚʦʟʤʦʞʥʳʤ ʧʨʠ-

ʤʝʥʝʥʠʝ ʜʘʥʥʦʛʦ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʦʙʩʪʨʫʢʮʠʠ. 
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ЗНАЧЕНИЕ ОБРАЗОВАТЕЛЬНЫХ ПРОГРАММ В ЛЕЧЕНИИ ХРО-

НИЧЕСКОГО ОБСТРУКТИВНОГО БРОНХИТА 

ʀ.ɽ. ʄʘʪʚʝʝʚʘ 

 

ʌɻɹʆʋ ɺʆ ʈʷʟɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛ. ʈʷʟʘʥʴ, ʈʦʩʩʠʷ 

 

Аннотация. ɺ ʨʘʙʦʪʝ ʜʦʢʘʟʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦ-

ʛʨʘʤʤʳ ʜʣʷ ʙʦʣʴʥʳʭ ʭʨʦʥʠʯʝʩʢʠʤ ʦʙʩʪʨʫʢʪʠʚʥʳʤ ʙʨʦʥʭʠʪʦʤ.   ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʣʝ-

ʯʝʙʥʳʝ ʧʨʦʛʨʘʤʤʳ ʟʘ ʧʝʨʠʦʜ 1990-2001 ʛʛ., ʩʦʟʜʘʥʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ ʜʣʷ 

ʙʦʣʴʥʳʭ ʭʨʦʥʠʯʝʩʢʠʤ ʦʙʩʪʨʫʢʪʠʚʥʳʤ ʙʨʦʥʭʠʪʦʤ ʚ ʘʤʙʫʣʘʪʦʨʥʦ-ʧʦʣʠʢʣʠʥʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ. ʀʟʫʯʝʥʳ ʚʣʠʷʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʥʘ ʢʣʠʥʠʢʫ, ʬʫʥʢʮʠʶ ʚʥʝʰ-

ʥʝʛʦ ʜʳʭʘʥʠʷ, ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ ʭʨʦʥʠʯʝʩʢʠʤ ʦʙʩʪʨʫʢʪʠʚʥʳʤ ʙʨʦʥʭʠʪʦʤ. 

ʅʘʤʝʯʝʥʳ ʥʘʧʨʘʚʣʝʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ʩʠʤʧʪʦʤʘʤʠ ʫ ʙʦʣʴʥʳʭ ʭʨʦʥʠʯʝʩʢʠʤ ʦʙʩʪʨʫʢʪʠʚ-

ʥʳʤ ʙʨʦʥʭʠʪʦʤ. 

 

Abstract. The work proved the need for an educational program for patients with 

chronic obstructive bronchitis. The treatment programs for the period 1990-2001 were ana-

lyzed, an educational program for patients with chronic obstructive bronchitis in an outpatient 

setting was created. The influence of the educational program on the clinic, the function of 

external respiration, the quality of life of patients with chronic obstructive bronchitis was stud-

ied. Symptoms of symptom management in patients with chronic obstructive bronchitis have 

been identified. 

 

ʍʨʦʥʠʯʝʩʢʠʡ ʦʙʩʪʨʫʢʪʠʚʥʳʡ ʙʨʦʥʭʠʪ ï ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʤʝʜʠʢʦ-ʩʦ-

ʮʠʘʣʴʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ʤʠʨʘ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ 

ʙʦʣʴʰʦʡ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴʶ, ʨʦʩʪʦʤ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ, ʩʥʠʞʝʥʠʝʤ 

ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʠʥʚʘʣʠʜʠʟʘʮʠʝʡ ʧʘʮʠʝʥʪʦʚ [1,2,3]. 

Цель исследования ï ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʦʣʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦ-

ʛʨʘʤʤ ʚ ʣʝʯʝʥʠʠ, ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ ʩ ʭʨʦʥʠʯʝʩʢʠʤ 

ʦʙʩʪʨʫʢʪʠʚʥʳʤ ʙʨʦʥʭʠʪʦʤ. 

Материал и методы. ɿʘ ʧʝʨʠʦʜ ʩ 1999 ʧʦ 2001 ʛʦʜ ʧʨʦʚʝʜʝʥʘ ʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ 100 ʧʘʮʠʝʥʪʘʤ ʩ ʭʨʦʥʠʯʝʩʢʠʤ ʦʙʩʪʨʫʢʪʠʚʥʳʤ ʙʨʦʥʭʠ-

ʪʦʤ. 

ʊʝʨʘʧʠʷ ʩʪʘʙʠʣʴʥʦʛʦ ʪʝʯʝʥʠʷ ʭʨʦʥʠʯʝʩʢʦʛʦ ʦʙʩʪʨʫʢʪʠʚʥʦʛʦ ʙʨʦʥ-

ʭʠʪʘ. (ʧʦ GOLD, 2001 ʛ.) ʟʘʚʠʩʠʪ ʦʪ ʩʪʘʜʠʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʟʘʚʠʩʷʪ ʦʪ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʬʘʢʪʦʨʦʚ. ʇʦ ʜʘʥʥʳʤ ʩʧʠʨʦʤʝʪ-

ʨʠʠ ʚʳʜʝʣʷʶʪ ʥʘʯʘʣʴʥʫʶ ʩʪʘʜʠʶ, ʩʪʘʜʠʶ 1 (ʤʷʛʢʘʷ), ʩʪʘʜʠʶ 2 (ʩʨʝʜʥʷʷ), 

ʩʪʘʜʠʶ 3 (ʪʷʞʝʣʘʷ). 

Задачами исследования были: 

1. ɸʥʘʣʠʟ ʣʝʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ ʧʘʮʠʝʥʪʦʚ ʩ ʭʨʦʥʠʯʝʩʢʠʤ ʦʙʩʪʨʫʢʪʠʚ-

ʥʳʤ ʙʨʦʥʭʠʪʦʤ ʚ ʧʝʨʠʦʜ 1990-2001 ʛʛ. 
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2. ʈʘʟʨʘʙʦʪʢʘ ʠ ʧʨʦʚʝʜʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʙʦʣʴʥʳʭ 

ʭʨʦʥʠʯʝʩʢʠʤ ʦʙʩʪʨʫʢʪʠʚʥʳʤ ʙʨʦʥʭʠʪʦʤ ʚ ʘʤʙʫʣʘʪʦʨʥʦ-ʧʦʣʠʢʣʠʥʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ. 

3. ʀʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ ʧʦʢʘʟʘʪʝʣʝʡ ʬʫʥʢʮʠʠ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ ʠ ʦʩ-

ʥʦʚʥʳʭ ʩʠʤʧʪʦʤʦʚ ʫ ʧʘʮʠʝʥʪʦʚ ʭʨʦʥʠʯʝʩʢʠʤ ʦʙʩʪʨʫʢʪʠʚʥʳʤ ʙʨʦʥʭʠʪʦʤ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ. 

4. ʆʮʝʥʢʘ ʚʣʠʷʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʥʘ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʧʘ-

ʮʠʝʥʪʦʚ ʭʨʦʥʠʯʝʩʢʠʤ ʦʙʩʪʨʫʢʪʠʚʥʳʤ ʙʨʦʥʭʠʪʦʤ. 

ʏʘʩʪʴʶ ʨʘʙʦʪʳ ʙʳʣʦ ʧʨʦʚʝʜʝʥʠʝ ʢʣʠʥʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʮʠ-

ʝʥʪʦʚ ʩʦ ʩʪʘʙʠʣʴʥʳʤ ʪʝʯʝʥʠʝʤ ʭʨʦʥʠʯʝʩʢʦʛʦ ʦʙʩʪʨʫʢʪʠʚʥʦʛʦ ʙʨʦʥʭʠʪʘ (100 

ʧʘʮʠʝʥʪʦʚ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ): 

Å ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʧʦ ʚʦʟʨʘʩʪʫ 

Å ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʧʦ ʦʙʨʘʟʦʚʘʥʠʶ 

Å ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʧʦ ʜʣʠʪʝʣʴʥʦʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ 

Å ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʧʦ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ 

Å ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʍʆɹ (ʢʫʨʝʥʠʝ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʚʨʝʜ-

ʥʦʩʪʠ, ʯʘʩʪʳʝ ʧʥʝʚʤʦʥʠʠ ʚ ʜʝʪʩʪʚʝ) 

Å ʩʦʧʫʪʩʪʚʫʶʱʘʷ ʧʘʪʦʣʦʛʠʷ 

Å ʦʮʝʥʢʘ ʦʜʳʰʢʠ (ʚʠʟʫʘʣʴʥʘʷ ʘʥʘʣʦʛʦʚʘʷ ʰʢʘʣʘ, VAS) 

Å ʦʮʝʥʢʘ ʢʘʰʣʷ (ʚʠʟʫʘʣʴʥʘʷ ʘʥʘʣʦʛʦʚʘʷ ʰʢʘʣʘ, VAS) 

Å ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ (ʦʧʨʦʩʥʠʢ SF-36) 

Å ʦʮʝʥʢʘ ʜʨʫʛʠʭ ʩʠʤʧʪʦʤʦʚ 

Å ʦʮʝʥʢʘ ʌɺɼ (ɾɪʃ, ʆʌɺ1, ʆʌɺ1/ɾɽʃ, ʄʦʩ25%, ʄʦʩ50%, 

ʄʦʩ75%). 

ɹʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʙʫʯʘʶʱʘʷ ʧʨʦʛʨʘʤʤʘ ʧʘʮʠʝʥʪʘʤ с ʭʨʦʥʠʯʝʩʢʠʤ ʦʙ-

ʩʪʨʫʢʪʠʚʥʳʤ ʙʨʦʥʭʠʪʦʤ (ʩʪʨʫʢʪʫʨʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦ ʘʥʘʣʦ-

ʛʠʠ ʩ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ʧʦ ɹɸ, ɹʝʣʝʚʩʢʠʡ ɸ.ʉ., ɹʫʣʢʠʥʘ ʃ.ʉ., 

ɻʘʨʢʘʣʦʚ ʂ.ɸ., ʂʥʷʞʝʩʢʘʷ ʅ.ʇ.) [2,3]. 

1 занятие. ɸʥʘʪʦʤʠʷ ʠ ʬʠʟʠʦʣʦʛʠʷ ʙʨʦʥʭʦʣʝʛʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ. ʀʟʤʝ-

ʥʝʥʠʷ ʚ ʙʨʦʥʭʠʘʣʴʥʦʤ ʜʝʨʝʚʝ ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʤ ʦʙʩʪʨʫʢʪʠʚʥʦʤ ʙʨʦʥʭʠʪʝ, 

ʦʩʣʦʞʥʝʥʠʷ. 

2 занятие. ʆʙʫʯʝʥʠʝ ʙʦʣʴʥʳʭ; ʤʝʪʦʜʘʤ ʢʠʥʝʟʠʦʪʝʨʘʧʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʦʜʳʰʢʦʡ. ʄʝʪʦʜʠʢʘ ʫʧʨʘʚʣʝʥʠʷ ʢʘʰʣʝʤ. ʇʦʩʪʫʨʘʣʴʥʳʡ ʜʨʝʥʘʞ ʙʨʦʥʭʦʚ. 

ʈʝʣʘʢʩʠʨʫʶʱʘʷ ʜʳʭʘʪʝʣʴʥʘʷ ʛʠʤʥʘʩʪʠʢʘ. 

3 занятие. ʆʙʫʯʝʥʠʝ ʫʧʨʘʞʥʝʥʠʷʤ, ʫʢʨʝʧʣʷʶʱʠʤ ʧʝʨʠʬʝʨʠʯʝʩʢʠʝ 

ʤʳʰʮʳ ʪʝʣʘ. 

4 занятие. ʃʝʯʝʥʠʝ ʭʨʦʥʠʯʝʩʢʦʛʦ ʦʙʩʪʨʫʢʪʠʚʥʦʛʦ ʙʨʦʥʭʠʪʘ. ɹʨʦʥʭʦ-

ʜʠʣʘʪʠʨʫʶʱʠʝ ʧʨʝʧʘʨʘʪʳ, ʤʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ, ʧʨʘʚʠʣʘ ʧʨʠʝʤʘ, ʧʦʙʦʯʥʳʝ 
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ʵʬʬʝʢʪʳ. 

5 занятие. ʃʝʯʝʥʠʝ ʠ ʧʨʦʬʠʣʘʢʪʠʢʘ ʦʙʦʩʪʨʝʥʠʡ ʭʨʦʥʠʯʝʩʢʦʛʦ ʦʙ-

ʩʪʨʫʢʪʠʚʥʦʛʦ ʙʨʦʥʭʠʪʘ. ʉʚʦʝʚʨʝʤʝʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ 

ʩʘʤʦʧʦʤʦʱʠ. ɸʥʪʠʥʠʢʦʪʠʥʦʚʘʷ ʧʨʦʛʨʘʤʤʘ. 

Результаты проведенного исследования 

Å ɸʥʘʣʠʟ ʣʝʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ ʧʘʮʠʝʥʪʦʚ ʩ ʭʨʦʥʠʯʝʩʢʠʤ ʦʙʩʪʨʫʢ-

ʪʠʚʥʳʤ ʙʨʦʥʭʠʪʦʤ, 1990-2001 ʛ. ʚʳʷʚʠʣ ʥʘʠʙʦʣʝʝ ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʝʧʘʨʘʪʳ 

ʪʝʨʘʧʝʚʪʘʤʠ ʠ ʧʫʣʴʤʦʥʦʣʦʛʘʤʠ, ʧʝʨʝʯʝʥʴ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ 

ʣʝʯʝʥʠʷ ʩʪʘʙʠʣʴʥʦʛʦ ʭʨʦʥʠʯʝʩʢʦʛʦ ʦʙʩʪʨʫʢʪʠʚʥʦʛʦ ʙʨʦʥʭʠʪʘ, ʧʨʦʚʝʜʝʥʘ 

ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʝʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ, ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʜʠʥʘ-

ʤʠʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʛʘʣʷʮʠʦʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. 

Å ɸʥʘʣʠʟ ʧʨʠʤʝʥʝʥʠʷ ʩʧʠʨʦʤʝʪʨʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʭʨʦʥʠʯʝʩʢʠʤ 

ʦʙʩʪʨʫʢʪʠʚʥʳʤ ʙʨʦʥʭʠʪʦʤ, 1990-2001 ʛ. ʢʘʢ ɿʆʃʆʊʆʁ ɼʀɸɻʅʆʉʊʀʏɽ-

ʉʂʀʁ ʉʊɸʅɼɸʈʊ ɼʀɸɻʅʆʉʊʀʂʀ, FEV1/FVC <70%, FEV1 <80% ʦʪ 

ʜʦʣʞʥʦʛʦ, ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʯʘʩʪʦʪʳ ʧʨʦʚʝʜʝʥʠʷ ʩʧʠʨʦʛʨʘʬʠʠ, ʦʪʤʝʯʝʥʦ 

ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ ʚ 2,5 ʨʘʟʘ ʢ 2001 ʛ. 

Å ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʟʠʨʦʚʘʥʥʳʭ ʘʵʨʦʟʦʣʴʥʳʭ ʠʥ-

ʛʘʣʷʪʦʨʦʚ ʜʦ ʠ ʧʦʩʣʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ: ʘʥʘʣʠʟ ʠʥʛʘʣʷʮʠʦʥʥʦʡ 

ʪʝʭʥʠʢʠ, ʘʥʘʣʠʟ ʯʘʩʪʦʪʳ ʪʝʭʥʠʯʝʩʢʠʭ ʦʰʠʙʦʢ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʦʟʠʨʦ-

ʚʘʥʥʳʭ ʘʵʨʦʟʦʣʴʥʳʭ ʠʥʛʘʣʷʪʦʨʦʚ. 

Å ɸʥʘʣʠʟ ʫʨʦʚʥʷ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ ʩ ʭʨʦʥʠʯʝ-

ʩʢʠʤ ʦʙʩʪʨʫʢʪʠʚʥʳʤ ʙʨʦʥʭʠʪʦʤ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦ-

ʛʨʘʤʤʳ. 

Выводы 

1. ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʚʨʘʯʘʤʠ-ʪʝʨʘʧʝʚʪʘʤʠ ʠ ʧʫʣʴʤʦʥʦʣʦ-

ʛʘʤʠ ʚ ʣʝʯʝʥʠʠ ʧʘʮʠʝʥʪʦʚ ʩ ʭʨʦʥʠʯʝʩʢʠʤ ʦʙʩʪʨʫʢʪʠʚʥʳʤ ʙʨʦʥʭʠʪʦʤ ʧʨʠ-

ʤʝʥʷʶʪʩʷ ʨʝʜʢʦ. 

2. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʫʤʝʥʴʰʘʶʪʩʷ ʩʫʙʲ-

ʝʢʪʠʚʥʳʝ ʚʦʩʧʨʠʷʪʠʷ ʢʘʰʣʷ ʠ ʦʜʳʰʢʠ. ʇʦʢʘʟʘʪʝʣʠ ʬʫʥʢʮʠʠ ʚʥʝʰʥʝʛʦ ʜʳ-

ʭʘʥʠʷ ʧʨʠ ʵʪʦʤ ʥʝ ʤʝʥʷʶʪʩʷ. 

3. ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʭʨʦʥʠʯʝʩʢʠʤ ʦʙʩʪʨʫʢʪʠʚʥʳʤ ʙʨʦʥʭʠʪʦʤ ʦʪʤʝʯʘ-

ʝʪʩʷ ʜʦʩʪʦʚʝʨʥʦʝ ʠʟʤʝʥʝʥʠʝ ʢʨʠʪʝʨʠʝʚ ʂʘʯʝʩʪʚʘ ɾʠʟʥʠ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʫʣʫʯʰʘʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʬʝʨʳ, ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʠ ʩʦʮʠ-

ʘʣʴʥʦʡ ʩʬʝʨ. 

4. ɺʥʝʜʨʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʭʨʦʥʠʯʝ-

ʩʢʠʤ ʦʙʩʪʨʫʢʪʠʚʥʳʤ ʙʨʦʥʭʠʪʦʤ ʫʣʫʯʰʘʝʪ ʦʩʚʝʜʦʤʣʸʥʥʦʩʪʴ ʦ ʟʘʙʦʣʝʚʘ-

ʥʠʠ, ʤʝʪʦʜʘʭ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʩʠʤʧʪʦʤʘʤʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚ ʢʦ-

ʥʝʯʥʦʤ ʠʪʦʛʝ ʩʥʠʞʝʥʠʶ ʯʠʩʣʘ ʦʙʦʩʪʨʝʥʠʡ ʠ ʛʦʩʧʠʪʘʣʠʟʘʮʠʡ. 
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Практические рекомендации по образовательной программе 

для больных ХОБ 

1. ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʭʨʦʥʠʯʝʩʢʠʤ ʦʙ-

ʩʪʨʫʢʪʠʚʥʳʤ ʙʨʦʥʭʠʪʦʤ ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʦʤʧʣʝʢʩʝ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʘʯʝʩʪʚʘ ʣʝʯʝʥʠʷ. 

2. ɺ ʘʥʘʣʠʟʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʥʝʦʙʭʦʜʠʤʦ 

ʦʮʝʥʠʚʘʪʴ ʜʠʥʘʤʠʢʫ ʦʩʥʦʚʥʳʭ ʩʠʤʧʪʦʤʦʚ, ʧʦʢʘʟʘʪʝʣʝʡ ʬʫʥʢʮʠʠ ʚʥʝʰʥʝʛʦ 

ʜʳʭʘʥʠʷ ʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ. 

3. ɺ ʧʨʦʛʨʘʤʤʫ ʣʝʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʜʦʣʞʥʳ ʚʢʣʶʯʘʪʴʩʷ ʤʝʨʦʧʨʠʷʪʠʷ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʫʤʝʥʴʰʝʥʠʝ ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʦʜʳʰʢʠ, ʢʘʰʣʷ ʠ 

ʜʨʫʛʠʭ ʩʠʤʧʪʦʤʦʚ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʍʆɹ. 

4. ɹʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʫʜʝʣʷʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʩ ʧʘ-

ʮʠʝʥʪʘʤʠ ʩ ʭʨʦʥʠʯʝʩʢʠʤ ʦʙʩʪʨʫʢʪʠʚʥʳʤ ʙʨʦʥʭʠʪʦʤ, ʦʙʫʯʝʥʠʶ ʤʝʪʦʜʘʤ ʢʠ-

ʥʝʟʠʦʪʝʨʘʧʠʠ, ʪʝʭʥʠʢʝ ʠʥʛʘʣʷʮʠʦʥʥʦʡ ʜʦʩʪʘʚʢʠ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ, 

ʙʦʣʝʝ ʰʠʨʦʢʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠʥʛʘʣʷʮʠʦʥʥʦʡ ʪʝʭ-

ʥʠʢʠ. 

5. ɺ ʮʝʣʷʭ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ ʩ ʭʨʦʥʠʯʝʩʢʠʤ ʦʙ-

ʩʪʨʫʢʪʠʚʥʳʤ ʙʨʦʥʭʠʪʦʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʯʘʱʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʳʝ ʧʨʦʛʨʘʤʤʳ ʚ ʧʨʘʢʪʠʢʝ ʣʝʯʝʙʥʳʭ ʫʯʨʝʞʜʝʥʠʡ. 
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ПАТОФИЗИОЛОГИЧЕСКОЕ ОБОСНОВАНИЕ ИЗМЕНЕНИЙ 
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ʌɻɹʆʋ ɺʆ ʈʷʟɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛ. ʈʷʟʘʥʴ, ʈʦʩʩʠʷ 

 

Аннотация. ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʠʟʤʝʥʝʥʠʷ ʦʙʲʝʤʥʦʡ ʢʘʧʥʦʛʨʘʤʤʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʭʨʦʥʠʯʝʩʢʦʡ ʦʙʩʪʨʫʢʪʠʚʥʦʡ ʙʦʣʝʟʥʴʶ ʣʝʛʢʠʭ; ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʭʘʥʠʟʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ. 

Ключевые слова: ʦʙʲʝʤʥʘʷ ʢʘʧʥʦʛʨʘʤʤʘ, ʭʨʦʥʠʯʝʩʢʘʷ ʦʙʩʪʨʫʢʪʠʚʥʘʷ ʙʦʣʝʟʥʴ 

ʣʝʛʢʠʭ, ʵʤʬʠʟʝʤʘ ʣʝʛʢʠʭ. 

 

Abstract. The article describes the changes of the volumetric capnogram in patients 

with chronic obstructive pulmonary disease; the mechanisms of formation of these changes are 

presented. 

Key words: volumetric capnogram, chronic obstructive pulmonary disease, pulmonary 

emphysema. 

 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʯʠʩʣʘ ʟʘʙʦʣʝʚʘʥʠʡ ʨʝʩʧʠʨʘʪʦʨ-

ʥʦʡ ʩʠʩʪʝʤʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʫʚʝʣʠʯʝʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʭʨʦʥʠʯʝʩʢʦʡ ʦʙʩʪʨʫʢ-

ʪʠʚʥʦʡ ʙʦʣʝʟʥʴʶ ʣʝʛʢʠʭ (ʍʆɹʃ). ʇʨʠ ʍʆɹʃ ʦʪʤʝʯʘʝʪʩʷ ʥʘʨʫʰʝʥʠʝ ʙʨʦʥ-

ʭʠʘʣʴʥʦʡ ʧʨʦʭʦʜʠʤʦʩʪʠ (ʯʘʩʪʠʯʥʦ ʦʙʨʘʪʠʤʦʝ, ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʝʦʙʨʘʪʠ-

ʤʦʝ), ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ ʧʦʨʘʞʝʥʠʝ ʜʠʩʪʘʣʴʥʳʭ ʦʪʜʝʣʦʚ ʚʦʟʜʫʭʦʥʦʩʥʳʭ 

ʧʫʪʝʡ ʠ ʧʘʨʝʥʭʠʤʳ ʣʝʛʢʠʭ, ʨʘʟʚʠʪʠʝ ʵʤʬʠʟʝʤʳ. 

ɼʣʷ ʍʆɹʃ ʭʘʨʘʢʪʝʨʥʘ ʟʥʘʯʠʪʝʣʴʥʘʷ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ ʩʠʤʧʪʦʤʘʪʠʢʠ, 

ʩʢʦʨʦʩʪʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʦʪʚʝʪʘ ʥʘ ʪʝʨʘʧʠʶ; ʭʦʨʦʰʦ ʠʟ-

ʚʝʩʪʥʳ 2 ʢʣʘʩʩʠʯʝʩʢʠʭ ʬʝʥʦʪʠʧʘ ʙʦʣʴʥʳʭ ʍʆɹʃ: ʵʤʬʠʟʝʤʘʪʦʟʥʳʡ ʠ ʙʨʦʥ-

ʭʠʪʠʯʝʩʢʠʡ. ʊʘʢʘʷ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʘ ʪʦʣʴʢʦ ʩʪʝʧʝʥʴʶ 

ʙʨʦʥʭʠʘʣʴʥʦʡ ʦʙʩʪʨʫʢʮʠʠ; ʦʜʥʘʢʦ ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚ 

ʢʘʙʠʥʝʪʘʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʧʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʧʘʮʠʝʥʪʦʚ ʩ 

ʍʆɹʃ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʩʧʠʨʦʛʨʘʬʠʷ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʝ-

ʩʧʠʨʘʪʦʨʥʦʡ ʩʠʩʪʝʤʳ ʚʩʝ ʯʘʱʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʙʲʝʤʥʘʷ ʢʘʧʥʦʛʨʘʬʠʷ, ʧʦʟʚʦ-

ʣʷʶʱʘʷ ʧʦʣʫʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʦ ʨʝʩʧʠʨʘʪʦʨʥʦʤ ʩʪʘʪʫʩʝ ʧʘʮʠ-

ʝʥʪʘ. 

ʆʙʲʝʤʥʘʷ ʢʘʧʥʦʛʨʘʬʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʨʘʬʠʯʝʩʢʫ  ʁʨʝʛʠʩʪʨʘ-

ʮʠʁ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ (ʉʆ2) ʚ ʚʳʜʳʭʘʝʤʦʤ ʚʦʟʜʫʭʝ, ʧʨʠ ʢʦ-

ʪʦʨʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʥʮʝʥʪʨʘʮʠʠ ʉʆ2 ʦʪ ʦʙʲʝʤʘ ʚʳʜʦʭʘ. ɺ ʦʩ-
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ʥʦʚʝ ʦʙʲʝʤʥʦʡ ʢʘʧʥʦʛʨʘʬʠʠ ʣʝʞʘʪ ʜʚʘ ʠʟʚʝʩʪʥʳʭ ʤʝʪʦʜʘ ʜʠʘʛʥʦʩʪʠʢʠ: ʢʘʧ-

ʥʦʤʝʪʨʠʷ ʠ ʩʧʠʨʦʤʝʪʨʠʷ. ʉʪʨʫʢʪʫʨʘ ʦʙʲʝʤʥʦʡ ʢʘʧʥʦʛʨʘʤʤʳ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʘ ʦʙʲʝʤʥʦʡ ʢʘʧʥʦʛʨʘʤʤʳ 

 

ʂʘʧʥʦʛʨʘʬʠʯʝʩʢʘʷ ʢʨʠʚʘʷ ʚʢʣʶʯʘʝʪ 4 ʬʘʟʳ: 

1. ɺ ʥʘʯʘʣʝ ʚʳʜʦʭʘ ʚ ʘʥʘʣʠʟʘʪʦʨ ʧʦʩʪʫʧʘʝʪ ʚʦʟʜʫʭ ʠʟ ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ 

ʤʝʨʪʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʩʦʜʝʨʞʘʱʠʡ ʉʆ2. 

2. ɼʘʣʝʝ ʚ ʘʥʘʣʠʟʘʪʦʨ ʧʦʩʪʫʧʘʝʪ ʩʤʝʰʘʥʥʳʡ ʚʦʟʜʫʭ ʠʟ ʚʦʟʜʫʭʦʥʦʩʥʳʭ 

ʧʫʪʝʡ ʠ ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʟʦʥʳ ʣʝʛʢʠʭ. ʅʘ ʢʘʧʥʦʛʨʘʤʤʝ ʦʪʤʝʯʘʝʪʩʷ ʢʨʫʪʦʡ 

ʧʦʜʲʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ. ʇʨʠ ʵʪʦʤ ʦʙʲʝʤ ʧʨʦʚʦʜʷʱʝʡ ʟʦʥʳ 

ʦʪʨʘʞʘʝʪ ʜʠʘʧʘʟʦʥ V25-50, ʘ ʦʙʲʝʤ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʙʨʦʥʭʠʦʣ ʠ ʘʣʴʚʝʦʣʷʨ-

ʥʳʭ ʭʦʜʦʚ V50-75. 

3. ɸʣʴʚʝʦʣʷʨʥʦʝ ʧʣʘʪʦ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʘʥʘʣʠʟʘʪʦʨ 

ʚʦʟʜʫʭʘ ʠʭ ʘʣʴʚʝʦʣ. ʅʝʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʛʣʝʢʠʩʣʦʛʦ 

ʛʘʟʘ ʦʪʨʘʞʘʝʪ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʚʝʥʪʠʣʷʮʠʠ ʠ ʧʝʨʬʫʟʠʠ. 

4. ʏʝʪʚʝʨʪʘʷ ʬʘʟʘ ï ʦʙʲʝʤ ʟʘʢʨʳʪʠʷ ï ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʟʘ ʩʯʝʪ ʦʧʫʩʪʦʰʝʥʠʷ ʫʯʘʩʪʢʦʚ ʣʝʛʢʠʭ, ʠʤʝ-

ʉʆ2max 
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ʶʱʠʭ ʥʠʟʢʦʝ ʚʝʥʪʠʣʷʮʠʦʥʥʦ-ʧʝʨʬʫʟʠʦʥʥʦʝ ʦʪʥʦʰʝʥʠʝ. ʋ ʤʦʣʦʜʳʭ ʟʜʦʨʦ-

ʚʳʭ ʣʶʜʝʡ ʦʙʲʝʤ ʟʘʢʨʳʪʠʷ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 10% ʞʠʟʥʝʥʥʦʡ ʝʤʢʦʩʪʠ ʣʝʛ-

ʢʠʭ. 

ʀʩʧʦʣʴʟʫʷ ʧʦʢʘʟʘʪʝʣʠ ʦʙʲʝʤʥʦʡ ʢʘʧʥʦʛʨʘʬʠʠ ʠ ʫʨʘʚʥʝʥʠʝ ɹʦʨʘ, 

ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʦʙʲʝʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʨʪʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʀʟʫʯʝʥʠʝ ʦʙʲʝʤʥʦʡ ʢʘʧʥʦʛʨʘʤʤʳ ʙʦʣʴʥʳʭ ʍʆɹʃ ʚʳʷʚʠʣʦ ʭʘʨʘʢʪʝʨ-

ʥʳʝ ʝʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʠʤʝʶʱʠʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ [2,3,4]. 

ʆʙʩʪʨʫʢʮʠʷ ʚʦʟʜʫʭʦʥʦʩʥʳʭ ʧʫʪʝʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʝʨʘʚʥʦʤʝʨʥʦʡ ʚʝʥ-

ʪʠʣʷʮʠʠ ʣʝʛʢʠʭ ʠ ʥʘʨʫʰʝʥʠʶ ʩʦʧʨʷʞʝʥʠʷ ʚʝʥʪʠʣʷʮʠʠ ʠ ʧʝʨʬʫʟʠʠ. ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ ʚ ʥʘʯʘʣʝ ʚʳʜʦʭʘ ʦʧʦʨʦʞʥʷʶʪʩʷ ʭʦʨʦʰʦ ʚʝʥʪʠʣʠʨʫʝʤʳʝ ʘʣʴʚʝʦʣʳ 

ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʉʆ2 ʠ ʚʳʩʦʢʠʤ ʚʝʥʪʠʣʷʮʠʦʥʥʦ-ʧʝʨ-

ʬʫʟʠʦʥʥʳʤ ʦʪʥʦʰʝʥʠʝʤ (ɺʇʆ), ʘ ʚ ʢʦʥʮʝ ʚʳʜʦʭʘ ï ʧʣʦʭʦ ʚʝʥʪʠʣʠʨʫʝʤʳʝ 

ʘʣʴʚʝʦʣʳ ʩ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʉʆ2 ʠ ʥʠʟʢʠʤ ɺʇʆ. ʅʘ ʢʘʧʥʦʛʨʘʬʠʯʝ-

ʩʢʦʡ ʢʨʠʚʦʡ ʧʦʜʦʙʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʳʨʘʞʘʶʪʩʷ ʚ ʫʚʝʣʠʯʝʥʠʠ ʥʘʢʣʦʥʘ ʘʣʴ-

ʚʝʦʣʷʨʥʦʛʦ ʧʣʘʪʦ (ʬʘʟʘ 3) [2,3]. 

ɼʝʩʪʨʫʢʮʠʷ ʘʣʴʚʝʦʣʷʨʥʦ-ʢʘʧʠʣʣʷʨʥʦʡ ʩʪʝʥʢʠ ʧʨʠ ʵʤʬʠʟʝʤʝ ʣʝʛʢʠʭ 

ʚʳʟʳʚʘʝʪ ʨʘʩʰʠʨʝʥʠʝ ʪʝʨʤʠʥʘʣʴʥʳʭ ʠ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʙʨʦʥʭʠʦʣ ʠ ʘʣʴʚʝʦ-

ʣʷʨʥʳʭ ʭʦʜʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʤʝʨʪʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʜʝʬʦʨ-

ʤʘʮʠʠ ʣʝʛʦʯʥʦʡ ʚʦʨʦʥʢʠ. ʆʙʲʝʤ ʩʤʝʰʘʥʥʦʛʦ ʚʦʟʜʫʭʘ ʧʨʠ ʵʪʦʤ ʫʚʝʣʠʯʠʚʘ-

ʝʪʩʷ; ʥʘ ʢʘʧʥʦʛʨʘʤʤʝ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʥʘʢʣʦʥʘ ʚʪʦʨʦʡ ʬʘʟʳ: ʦʥʘ 

ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʧʦʣʦʛʦʡ. 

ʇʦ ʜʘʥʥʳʤ U. Smidt ʧʨʠ ʵʤʬʠʟʝʤʝ ʣʝʛʢʠʭ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʠʟ-

ʤʝʥʷʝʪʩʷ ʦʙʲʝʤ ʩʤʝʰʘʥʥʦʛʦ ʚʦʟʜʫʭʘ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ 25-50% ʤʘʢʩʠʤʘʣʴ-

ʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ (Vm25-50). ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʨʠ ʵʤ-

ʬʠʟʝʤʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

ɺ ʧʘʪʦʛʝʥʝʟʝ ʵʤʬʠʟʝʤʳ ʣʝʛʢʠʭ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʜʠʥʘʤʠʯʝʩʢʘʷ 

ʢʦʤʧʨʝʩʩʠʷ ʚʦʟʜʫʭʦʥʦʩʥʳʭ ʧʫʪʝʡ. ʀʟ-ʟʘ ʨʘʟʨʫʰʝʥʠʷ ʩʪʝʥʦʢ ʘʣʴʚʝʦʣ ʫʤʝʥʴ-

ʰʘʝʪʩʷ ʵʣʘʩʪʠʯʝʩʢʘʷ ʪʷʛʘ ʣʝʛʢʠʭ; ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʥʠʞʘʶʪʩʷ ʨʘʜʠʘʣʴʥʘʷ 

ʪʨʘʢʮʠʷ ʚʦʟʜʫʭʦʥʦʩʥʳʭ ʧʫʪʝʡ ʠ ʘʣʴʚʝʦʣʷʨʥʦʝ ʜʘʚʣʝʥʠʝ. ɺʦ ʚʨʝʤʷ ʚʳʜʦʭʘ 

ʚʦʟʜʫʭʦʥʦʩʥʳʡ ʧʫʪʴ ʩʧʘʜʘʝʪʩʷ ʠʟ-ʟʘ ʧʦʪʝʨʠ ʨʘʜʠʘʣʴʥʦʡ ʪʨʘʢʮʠʠ ʠ ʩʥʠʞʝʥʠʷ 

ʚʥʫʪʨʠʧʨʦʩʚʝʪʥʦʛʦ ʜʘʚʣʝʥʠʷ. ʆʙʩʪʨʫʢʮʠʷ ʚʦʟʜʫʭʦʥʦʩʥʳʭ ʧʫʪʝʡ ʚʳʟʳʚʘʝʪ 

ʫʤʝʥʴʰʝʥʠʝ ʦʙʲʝʤʥʦʡ ʩʢʦʨʦʩʪʠ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ, ʚʦʟʥʠʢʥʦʚʝʥʠʝ çʚʦʟ-

ʜʫʰʥʳʭ ʣʦʚʫʰʝʢè ʠ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʣʝʛʢʠʭ [1]. ʕʪʠ ʤʝʭʘʥʠʟʤʳ ʫʚʝʣʠ-

ʯʠʚʘʶʪ ʦʙʲʝʤ ʟʘʢʨʳʪʠʷ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʧʨʠʨʦʩʪʫ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʉʆ2 ʥʘ ʦʙʲʝʤʥʦʡ ʢʘʧʥʦʛʨʘʤʤʝ (ʬʘʟʘ 4). 

ʂʨʦʤʝ ʪʦʛʦ, ʧʘʪʦʣʦʛʠʯʝʩʢʦʝ ʨʘʩʰʠʨʝʥʠʝ ʚʦʟʜʫʭʦʥʦʩʥʳʭ ʧʫʪʝʡ ʠ ʥʘʨʫ-

ʰʝʥʠʝ ɺʇʆ ʧʨʠ ʵʤʬʠʟʝʤʝ ʣʝʛʢʠʭ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʨʘʩʪʘʥʠʶ ʦʙʲʝʤʘ ʬʠʟʠʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʤʝʨʪʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʝʛʦ ʜʦʣʠ ʚ ʚʝʥʪʠʣʷʮʠʠ [2]. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʍʆɹʃ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ 

ʦʙʲʝʤʥʦʡ ʢʘʧʥʦʛʨʘʤʤʳ. ʅʝʢʦʪʦʨʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʠʪʴ ʵʤʬʠ-

ʟʝʤʫ ʣʝʛʢʠʭ ʠ ʜʘʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʩʪʝʧʝʥʠ ʝʝ ʚʳʨʘʞʝʥʥʦʩʪʠ, ʯʪʦ 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʬʝʥʦʪʠʧʘ ʙʦʣʴʥʦʛʦ, ʩʪʨʘʜʘʶ-

ʱʝʛʦ ʍʆɹʃ. 
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Аннотация. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʦʧʨʝʜʝʣʝʥʠʶ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʍʆɹʃ, ʢʦʪʦʨʘʷ ʫʯʠ-

ʪʳʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʦʙʦʩʪʨʝʥʠʡ ʍʆɹʃ ʟʘ ʛʦʜ, ʩʪʝʧʝʥʴ ʙʨʦʥʭʠʘʣʴʥʦʡ ʦʙʩʪʨʫʢʮʠʠ, ʦʮʝʥʢʫ 

ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ ʩ ʧʦʤʦʱʴʶ ʰʢʘʣʳ mMRC ʠ ʦʧʨʦʩʥʠʢʘ ʉAT, ʥʘʣʠʯʠʝ ʩʦʧʫʪ-

ʩʪʚʫʶʱʝʡ ʧʘʪʦʣʦʛʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʨʝʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ 

ʍʆɹʃ ʚ ʫʩʣʦʚʠʷʭ ʧʝʨʚʠʯʥʦʛʦ ʟʚʝʥʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. 

Ключевые слова: ʍʆɹʃ, ʩʧʠʨʦʤʝʪʨʠʷ, ʰʢʘʣʘ ʦʜʳʰʢʠ mMRS, ʦʧʨʦʩʥʠʢ CAT. 

 

Annotation. The article is devoted to determining the severity of COPD, which takes 

into account not only the degree of bronchial obstruction, but also the number of exacerbations 

of COPD per year, the severity of clinical symptoms according to the mMRC scale and the 

CAT questionnaire, the presence of concomitant pathology, which allows you to get real indi-

cators of the prevalence of COPD in primary care help. 

Key words: COPD, spirometry, MMRsdyspneascale, catquestionnaire. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʨʦʩʪʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, 

ʩʤʝʨʪʥʦʩʪʠ ʠ ʨʦʩʪʘ ʠʥʚʘʣʠʜʥʦʩʪʠ ʦʪ ʍʆɹʃ [1,2]. ʋʯʠʪʳʚʘʷ ʥʝʜʦʩʪʘʪʦʢ ʵʧʠ-

ʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʝʜʝʥʠʡ ʦ ʍʆɹʃ ʚ ʈʦʩʩʠʠ, ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʷʚʣʷʝʪʩʷ ʢʦʤ-

ʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʍʆɹʃ ʚ ʫʩʣʦʚʠʷʭ ʧʝʨʚʠʯʥʦʛʦ ʟʚʝʥʘ ʤʝʜʠ-

ʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʠʥʪʝʛʨʘʣʴʥʦʡ ʦʮʝʥʢʝ ʪʷʞʝʩʪʠ ʙʦʣʴʥʳʭ 

ʍʆɹʃ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʚ ʧʝʨʝʩʤʦʪʨʝ GOLD 2014 ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʘʢ-

ʪʫʘʣʴʥʦʡ [3]. ʆʥʘ ʦʧʨʝʜʝʣʷʝʪ 4 ʛʨʫʧʧʳ ʧʘʮʠʝʥʪʦʚ ʩ ʍʆɹʃ: ʛʨʫʧʧʘ A 

(ʤʝʥʴʰʝ ʩʠʤʧʪʦʤʦʚ, ʥʠʟʢʠʡ ʨʠʩʢ ʦʙʦʩʪʨʝʥʠʡ), ʛʨʫʧʧʘ ɺ (ʙʦʣʴʰʝ ʩʠʤʧʪʦ-

ʤʦʚ, ʥʠʟʢʠʡ ʨʠʩʢ ʦʙʦʩʪʨʝʥʠʡ), ʛʨʫʧʧʘ ʉ (ʤʝʥʴʰʝ ʩʠʤʧʪʦʤʦʚ, ʚʳʩʦʢʠʡ ʨʠʩʢ 

ʦʙʦʩʪʨʝʥʠʡ), ʠ ʛʨʫʧʧʘ D (ʙʦʣʴʰʝ ʩʠʤʧʪʦʤʦʚ, ʚʳʩʦʢʠʡ ʨʠʩʢ ʦʙʦʩʪʨʝʥʠʡ), 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ ʙʨʦʥʭʠʘʣʴʥʦʡ ʦʙʩʪʨʫʢʮʠʠ ʠ ʛʨʫʧʧʳ ʥʠʟ-

ʢʦʛʦ ʠ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ ʙʦʣʴʥʳʭ ʍʆɹʃ [4,5]. 

Целью ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ̫ ʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʍʆɹʃ ʩʦʛʣʘʩʥʦ 

ʩʧʠʨʦʤʝʪʨʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʢʦʣʠʯʝʩʪʚʦ ʦʙʦʩʪʨʝʥʠʡ ʍʆɹʃ ʟʘ ʛʦʜ, ʠ 

ʚʳʨʘʞʝʥʥʦʩʪʴ ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ ʥʘ ʦʩʥʦʚʘʥʠʠ ʰʢʘʣʳ mMRC ʠ 
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ʦʧʨʦʩʥʠʢʘ ʉAT, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʧʘʪʦʣʦʛʠʠ ʚ ʫʩʣʦʚʠʷʭ ʧʝʨ-

ʚʠʯʥʦʛʦ ʟʚʝʥʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. 

Материалы и методы. ʅʘ ʙʘʟʝ ɻɹʋ ʈʆ çʇʦʣʠʢʣʠʥʠʢʘ ˉ1 2è ʛʦʨʦʜʘ 

ʈ̫ ʟʘʥʠ ʧʨʦʚʦʜʠʣʦʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩ ʷʥʚʘʨʷ 2012 ʧʦ ʜʝʢʘʙʨʴ 2014 ʛʦʜʘ. ʅʘ 

ʫʯʝʪʝ ʩ ʍʆɹʃ ʥʘ ʤʦʤʝʥʪ ʦʙʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʷʣʦ 19 ʯʝʣʦʚʝʢ. 

ʉʬʦʨʤʠʨʦʚʘʥʘ ʛʨʫʧʧʘ ʥʘʙʣʶʜʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʴʶ 150 ʧʘʮʠʝʥʪʦʚ ʚ 

ʚʦʟʨʘʩʪʝ ʦʪ 19 ʜʦ 81 ʣʝʪ (ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 56,1Ñ2,3 ʣʝʪ). 

ʇʘʮʠʝʥʪʳ, ʧʦʜʧʠʩʘʚʰʠʝ ʧʠʩʴʤʝʥʥʦʝ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʛʣʘʩʠʝ ʥʘ 

ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʠ ʧʦʩʣʝʜʫʶʱʫʶ ʦʙʨʘʙʦʪʢʫ ʩʚʦʠʭ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, 

ʚʢʣʶʯʘʣʠʩʴ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ.  

ɺ ʢʘʯʝʩʪʚʝ ʛʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ (ɻʉ), ʧʨʦʚʦʜʠʣʦʩʴ ʦʙʩʣʝʜʦʚʘʥʠʝ 50 

ʧʨʘʢʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʣʠʮ ʧʦ ʦʨʛʘʥʘʤ ʜʳʭʘʥʠʷ, ʪʦʡ ʞʝ ʚʦʟʨʘʩʪʥʦʡ ʢʘʪʝʛʦ-

ʨʠʠ ʠ ʠʤʝʶʱʠʭ ʩʦʧʫʪʩʪʚʫʶʱʫʶ ʧʘʪʦʣʦʛʠʶ, ʢʘʢ ʫ ʧʘʮʠʝʥʪʦʚ ʦʩʥʦʚʥʳʭ 

ʛʨʫʧʧ. 

ʉʪʝʧʝʥʴ ʪʷʞʝʩʪʠ ʍʆɹʃ ʦʮʝʥʠʚʘʣʘʩʴ ʧʦ ʩʧʠʨʦʤʝʪʨʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠ-

ʢʘʮʠʠ ʠ ʩʦʚʨʝʤʝʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʍʆɹʃ (A, B, C, D). 

ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʙʘʟʫ ʜʘʥʥʳʭ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʬʦʨʤʠʨʦʚʘʣʠ ʧʨʠ ʧʦʤʦʱʠ ʧʘʢʝʪʘ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ Mi-

crosoft Office 2007. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ Excel (Microsoft, 2007), STATIS-

TICA 6,0 (Stat Soft Inc., 2001), SPSS 13.0 for Windows. 

Результаты и их обсуждение. 150 ʧʘʮʠʝʥʪʦʚ, ʩʪʨʘʜʘʶʱʠʭ ʍʆɹʃ, 

ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ. ʇʨʦʚʦʜʠʣʦʩʴ ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʘʮʠʝʥʪʦʚ ʠ 

ʦʮʝʥʢʘ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʟʘ 3 ʛʦʜʘ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʣʘ ʦʩʤʦʪʨ, ʦʧʨʦʩ, ʠʟ-

ʤʝʨʝʥʠʝ ʩʧʠʨʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʘʥʘʣʠʟ ʘʤʙʫʣʘʪʦʨʥʳʭ ʢʘʨʪ. ʉʨʝʜ-

ʥʠʡ ʚʦʟʨʘʩʪ ʧʘʮʠʝʥʪʦʚ ʚ 2012 ʛ. ʩʦʩʪʘʚʠʣ 56,1Ñ2,3 ʛʦʜʘ. ɺʩʝ ʧʘʮʠʝʥʪʳ ʢʫ-

ʨʠʣʠ (ʠʥʜʝʢʩ ʧʘʯʝʢ-ʣʝʪ ʩʦʩʪʘʚʠʣ ʚ ʩʨʝʜʥʝʤ 24,5Ñ0,93), ʨʘʙʦʪʘʣʠ ʚ ʫʩʣʦʚʠʷʭ 

ʧʳʣʝʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʙʦʣʝʝ ʛʦʜʘ-19%.  ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʍʆɹʃ 

ʚ ʫʩʣʦʚʠʷʭ ʧʝʨʚʠʯʥʦʛʦ ʟʚʝʥʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: ʪʝʢʫ-

ʱʫʶ ʩʪʝʧʝʥʴ ʚʳʨʘʞʝʥʥʦʩʪʠ ʩʠʤʧʪʦʤʦʚ ʫ ʧʘʮʠʝʥʪʘ, ʚʳʨʘʞʝʥʥʦʩʪʴ ʫʭʫʜʰʝ-

ʥʠʷ ʩʧʠʨʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʨʠʩʢ ʦʙʦʩʪʨʝʥʠʡ, ʥʘʣʠʯʠʝ ʩʦʧʫʪʩʪʚʫʶ-

ʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ.  

ʆʮʝʥʢʘ ʩʠʤʧʪʦʤʦʚ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʥʘ ʦʩʥʦʚʘʥʠʠ mMRS hʢʘʣʳ ʠ 

ʦʧʨʦʩʥʠʢʘ CAT. ɾʘʣʦʙʳ ʥʘ ʧʨʦʜʫʢʪʠʚʥʳʡ ʢʘʰʝʣʴ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ, 

ʦʜʳʰʢʫ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ (ʩʨʝʜʥʠʡ ʙʘʣʣ ʧʦ ʰʢʘʣʝ MRC ï 

2,2Ñ0,06) ʦʪʤʝʯʘʣʠ ʚʩʝ ʚʢʣʶʯʝʥʥʳʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʘʮʠʝʥʪʳ. ʀʟ 150 ʙʦʣʴ-

ʥʳʭ: 88 ʧʘʮʠʝʥʪʦʚ (58,7%) ʠʤʝʣʠ çʤʘʣʦ ʩʠʤʧʪʦʤʦʚè ʟʘʙʦʣʝʚʘʥʠʷ (mMRS-0-

1, CAT <10 ʙʘʣʣʦʚ), 62 ʯʝʣʦʚʝʢʘ (41,3%) ʠʤʝʣʠ çʤʥʦʛʦ ʩʠʤʧʪʦʤʦʚè (mMRS-
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0-1, CATÓ 10 ʙʘʣʣʦʚ). 

ʍʆɹʃ ʫʩʪʘʥʦʚʣʝʥʘ ʫ 100 % ʦʙʩʣʝʜʦʚʘʥʥʦʡ ʛʨʫʧʧʳ, ʠʟ ʥʠʭ 1 ʩʪʘʜʠʷ 

ʦʧʨʝʜʝʣʝʥʘ ʫ 28 ʧʘʮʠʝʥʪʦʚ (18,7 %), 2-ʘʷ ï ʫ 65 (43,3%), 3-ʷ ï ʫ 45 (30 %), 4-

ʘʷ ʩʪʘʜʠʷ ʫ 12 (8%). ʀʟ ʥʠʭ ʣʠʰʴ 10 ʟʥʘʣʠ ʦ ʩʚʦʝʤ ʜʠʘʛʥʦʟʝ, ʫ 6 ʠʟ ʢʦʪʦʨʳʭ 

ʙʳʣʘ III ʠ IV ʩʪʘʜʠʷ ʟʘʙʦʣʝʚʘʥʠʷ. 73,3% ʧʘʮʠʝʥʪʦʚ ʦʪʥʦʩʠʣʠʩʴ ʢ ʩʨʝʜʥʝʪʷ-

ʞʝʣʦʡ ʩʪʘʜʠʠ ʍʆɹʃ. 

ɹʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ 2 ʛʨʫʧʧʳ ʜʣʷ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʩʣʝʜʦʚʘʥʠʷ. 

ɺ ʢʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʫ ʚʦʰʣʠ 50 ʧʘʮʠʝʥʪʦʚ, ʠʤʝʶʱʠʭ ʩʠʤʧʪʦʤʳ ʟʘʙʦʣʝʚʘ-

ʥʠʷ, ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʣʝʛʦʯʥʳʭ ʥʘʨʫʰʝʥʠʡ (ʪʘʙʘʢʦʢʫʨʝʥʠʝ ï 48%, 

ʨʘʙʦʪʘ ʚ ʫʩʣʦʚʠʷʭ ʚʦʟʜʝʡʩʪʚʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʘʢʪʦ-

ʨʦʚ ï 21%), ʥʦ ʠʤʝʶʱʠʭ ʥʦʨʤʘʣʴʥʳʝ ʩʧʠʨʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠ ʦʙ-

ʩʣʝʜʦʚʘʥʠʠ ʚ 2012 ʛʦʜʫ ʠ ʥʝ ʩʪʨʘʜʘʶʱʠʝ ʍʆɹʃ. 

ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʫ 6,5% ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʥʘʙʣʶʜʘʶʪʩʷ ʟʥʘʯʝʥʠʷ 

ʆʌɺ1 ʤʝʥʝʝ 80% ʦʪ ʜʦʣʞʥʳʭ ʟʥʘʯʝʥʠʡ. ɺ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩ ʍʆɹʃ ʟʥʘʯʝ-

ʥʠ̫ ʆʌɺ1 <80% ʠʤʝʶʪʩʷ ʫ 46% ʧʘʮʠʝʥʪʦʚ.  ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʧʠʨʦʤʝʪʨʠ-

ʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ (ʪʘʙʣ. 1). 

 

ʊʘʙʣʠʮʘ 1. 

ʆʩʥʦʚʥʳʭ ʩʧʠʨʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʛʨʫʧʧʘʭ ʥʘʙʣʶʜʝʥʠʷ 

Спирометрические 

показатели 
Группы наблюдения 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ 

ɽʜ. 

ʠʟʤ. 

ʂʦʥʪʨʦʣʴ-

ʥʘʷ ʛʨʫʧʧʘ 

(n=50) 

ɹʦʣʴʥʳʝ ʍʆɹʃ 

(n=150) 

 
I ʩʪʘʜʠʷ 

(n=28) 

II ʩʪʘʜʠʷ 

(n=65) 

III ʩʪʘʜʠʷ 

(n=45) 

IV ʩʪʘʜʠʷ 

(n=12) 

ʌɾɽʃ ʣ/ʩʝʢ 3,71Ñ0,31 3,34Ñ0,42 3,24Ñ0,49 2,2Ñ0,61 1,82Ñ0,29 

ʆʌɺ1 
ʣ/ʩʝʢ 2,74Ñ0,09* 2,6Ñ0,32* 2,06Ñ0,32* 1,10Ñ0,21* 0,73Ñ0,09* 

% 95,0Ñ1,94 89,04Ñ1,5 66,1Ñ0,83 40,1Ñ1,6 25,0Ñ2,53 

ʆʌɺ1/ʌɾɽʃ % 85,0Ñ2,24 67,8Ñ2,16 62,6Ñ2,67 54,2Ñ2,89 44,6Ñ4,3 

ʇʨʠʤʝʯʘʥʠʝ: * ï ʨʘʟʣʠʯʠʝ ʩʨʘʚʥʠʚʘʝʤʳʭ ʚʝʣʠʯʠʥ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦ (ʨ<0,001) 

 

ʉʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʆʌɺ1 ʫ ʧʘʮʠʝʥʪʦʚ ʩ 1 ʩʪʘʜʠʝʡ ʟʘʙʦʣʝʚʘʥʠʷ ʩʦʩʪʘ-

ʚʠʣʘ 89,04Ñ1,5%, ʆʌɺ1/ʌɾɽʃ ï 67,8Ñ2,16%, ʩʦ II ʩʪʘʜʠʝʡ ʩʨʝʜʥʷʷ ʚʝʣʠ-

ʯʠʥʘ ʆʌɺ1 ï 66,1Ñ0,83%, ʆʌɺ1/ʌɾɽʃ ï 62,6Ñ2,67%. ʉʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ 

ʆʌɺ1 ʫ ʙʦʣʴʥʳʭ ʩ III ʩʪʘʜʠʝʡ ʟʘʙʦʣʝʚʘʥʠʷ ï 40,1Ñ1,6%, ʩ IV ï 25Ñ2,53%. 
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ɺʝʣʠʯʠʥʳ ʆʌɺ1 ʧʨʠ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʙʦʣʝʟʥʠ ʜʦʩʪʦʚʝʨʥʦ (ʨ <0,001) ʦʪʣʠ-

ʯʘʶʪʩʷ ʦʪ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. 

ʆʙʦʩʪʨʝʥʠʷ ʦʮʝʥʠʚʘʣʠʩʴ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʠʩʪʝʤʥʳʭ ʛʣʶʢʦʢʦʨʪʠ-

ʢʦʩʪʝʨʦʠʜʦʚ (ɻʂʉ), ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʪʝʨʘʧʠʠ ʠ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʧʘʮʠʝʥ-

ʪʦʚ. ʏʘʩʪʳʤʠ ʩʯʠʪʘʣʠʩʴ ʦʙʦʩʪʨʝʥʠʷ ʙʦʣʝʝ 2 ʚ ʛʦʜ. ɺ ʚʝʩʝʥʥʠʡ ʠ ʦʩʝʥʥʠʡ 

ʧʝʨʠʦʜ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʦʙʦʩʪʨʝʥʠʡ ʠ ʩʦʩʪʘʚʣʷʣʦ ʚ ʩʨʝʜʥʝʤ ʦʪ 1 

ʜʦ 8 ʚ ʛʦʜ. ʋʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ ʦʙʦʩʪʨʝʥʠʡ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʫʩʠʣʝʥʠʝʤ ʪʷʞʝ-

ʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ (p<0,05). ʊʘʢ, ʜʣʷ ʍʆɹʃ I ʩʪʘʜʠʠ ʯʘʩʪʦʪʘ ʦʙʦʩʪʨʝʥʠʡ ʚ 

ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʘ 1,3 ʩʣʫʯʘʝʚ ʚ ʛʦʜ, ʜʣʷ II  ʩʪʘʜʠʠ ï 1,9, ʜʣʷ III  ʠ IV ʩʪʘʜʠʡ 

ï 2,4 ʠ 3,5 ʦʙʦʩʪʨʝʥʠʡ ʚ ʛʦʜ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [6]. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʘ ʨʠʩʫʥʢʝ 1. 

 

ʈʠʩ. 1. ʏʘʩʪʦʪʘ ʦʙʦʩʪʨʝʥʠʡ (n) ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʩʪʘʜʠʠ ʟʘʙʦʣʝʚʘʥʠʷ 

 

ʉʨʝʜʠ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʧʘʪʦʣʦʛʠʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʤʠ ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʙʳʣʠ: ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʦʥʠʷ (74%), ʠʰʝʤʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ 

ʩʝʨʜʮʘ (53%) ʠ ʭʨʦʥʠʯʝʩʢʠʡ ʛʘʩʪʨʦʜʫʦʜʝʥʠʪ (34%). ʉʦʯʝʪʘʥʠʝ 2-ʭ ʠ ʙʦʣʝʝ 

ʙʦʣʝʟʥʝʡ ʚʩʪʨʝʯʘʣʦʩʴ ʚ 31% ʩʣʫʯʘʝʚ. 

ʇʘʮʠʝʥʪʳ ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʘ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ ʧʦ GOLD: 

- ʛʨʫʧʧʘ ɸ ï 59 ʧʘʮʠʝʥʪʦʚ (39,3%), 

- ʛʨʫʧʧʘ B ï 30 (20,0%), 

- ʛʨʫʧʧʘ C ï 29 (19,0%), 

- ʛʨʫʧʧʘ D ï 32 (21,7%). 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2. 
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ʈʠʩ. 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʙʦʣʴʥʳʭ ʍʆɹʃ ʧʦ ʛʨʫʧʧʘʤ (ɸ, B, C, D), % 

 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʧʘʪʦʣʦʛʠʠ ʙʳʣʘ ʩʭʦʞʘ ʩ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʝʤ ʙʦʣʴʥʳʭ ʧʦ ʩʪʘʜʠʷʤ (ʢʣʘʩʩʠʬʠʢʘʮʠʷ GOLD), ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʩʝʨʜʮʘ, ʢʦʪʦʨʘʷ ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʧʘʮʠʝʥʪʦʚ ʚ ʛʨʫʧ-

ʧʘʭ B ʠ D. ʇʨʦʮʝʥʪ ʧʘʮʠʝʥʪʦʚ ʩ ʠʟʙʳʪʦʯʥʳʤ ʚʝʩʦʤ ʠ ʦʞʠʨʝʥʠʝʤ ʙʳʣ ʚʳʰʝ 

ʚ ʛʨʫʧʧʝ ɺ. 

58,3% ʧʘʮʠʝʥʪʦʚ ʧʦ ʰʢʘʣʝ mMRS ʠʤʝʣʠ ʙʘʣʣ ʨʘʚʥʳʡ 0-1 ʠ 41,7% - 

ʙʘʣʣ Ó2, ʨʝʟʫʣʴʪʘʪ Ó2 ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʫ 22,7% ʧʘʮʠʝʥʪʦʚ, ʙʝʟ ʣʝʯʝʥʠʷ, ʫ 

35,4% ʧʘʮʠʝʥʪʦʚ, ʧʦʣʫʯʘʚʰʠʭ ʣʝʯʝʥʠʝ ʤ-ʭʦʣʠʥʦʣʠʪʠʢʘʤʠ, ʫ 35,6% ʧʘʮʠʝʥ-

ʪʦʚ, ʧʦʣʫʯʘʚʰʠʭ ʠʥʛʘʣʷʮʠʦʥʥʳʝ ʛʣʶʢʦʢʦʨʪʠʢʦʩʪʝʨʦʠʜʳ ʠ ʙʝʪʘ-2- ʘʛʦʥʠʩʪʳ 

ʜʣʠʪʝʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʠ ʫ 50,2% ʧʘʮʠʝʥʪʦʚ, ʧʦʣʫʯʘʚʰʠʭ ʪʝʨʘʧʠʶ ʀɻʂʉ, 

ʙʝʪʘ-2-ʘʜʨʝʥʦʤʠʤʝʪʠʢʘʤʠ ʠ ʤ-ʭʦʣʠʥʦʣʠʪʠʢʘʤʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʧʨʠ 2 ʠ 3 ʩʪʘʜʠʷʭ ʍʆɹʃ, ʘ ʥʝ ʪʦʣʴʢʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 4 

ʩʪʘʜʠʝʡ, ʚʩʪʨʝʯʘʣʠʩʴ ʩʣʫʯʘʠ ʦʯʝʥʴ ʚʳʨʘʞʝʥʥʦʡ ʦʜʳʰʢʠ, ʘ ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ 

ʩ 3 ʠ 4 ʩʪʘʜʠʷʤʠ ʙʳʣʠ ʧʘʮʠʝʥʪʳ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʦʜʳʰʢʦʡ, ʨʘʚʥʦʡ 1 ʙʘʣʣʫ. 

 ʉʨʝʜʥʠʡ ʨʝʟʫʣʴʪʘʪ ʧʦ ʘʥʢʝʪʝ CAT ʫ ʧʘʮʠʝʥʪʦʚ ʙʳʣ ʨʘʚʥʳʤ 17,1 ʚ ʦʙ-

ʱʝʡ ʧʦʧʫʣʷʮʠʠ ʍʆɹʃ.  CATÓ10 ʟʘʬʠʢʩʠʨʦʚʘʥ   ʫ 66,7% ʧʘʮʠʝʥʪʦʚ, ʥʝ ʧʦ-

ʣʫʯʘʚʰʠʭ ʣʝʯʝʥʠʷ, ʫ 74,5%  ʧʘʮʠʝʥʪʦʚ, ʧʦʣʫʯʘʚʰʠʭ ʤ-ʭʦʣʠʥʦʣʠʪʠʢʠ, ʫ 

74,4% ʧʘʮʠʝʥʪʦʚ, ʧʦʣʫʯʘʚʰʠʭ ʠʥʛʘʣʷʮʠʦʥʥʳʝ ʛʣʶʢʦʢʦʨʪʠʢʦʩʪʝʨʦʠʜʳ ʠ 

ʙʝʪʘ-2- ʘʛʦʥʠʩʪʳ ʜʣʠʪʝʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʠ ʫ 81,9% ʧʘʮʠʝʥʪʦʚ, ʧʦʣʫʯʘʚʰʠʭ 

ʪʝʨʘʧʠʶ ʀɻʂʉ, ʙʝʪʘ-2-ʘʜʨʝʥʦʤʠʤʝʪʠʢʘʤʠ ʠ ʤ-ʭʦʣʠʥʦʣʠʪʠʢʘʤʠ, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ. 

ʀʟ 150 ʙʦʣʴʥʳʭ ʪʦʣʴʢʦ 35 ʙʦʣʴʥʳʭ ʧʦʣʫʯʘʣʠ ʙʨʦʥʭʦʣʠʪʠʯʝʩʢʫʶ ʪʝ-

ʨʘʧʠʶ. ʇʨʠʤʝʥʷʣʠʩʴ ʢʦʨʦʪʢʦʜʝʡʩʪʚʫʶʱʠʝ ɓ2 ï ʘʛʦʥʠʩʪʳ ʫ 15 ʧʘʮʠʝʥʪʦʚ ʠ 

ʤ-ʭʦʣʠʥʦʣʠʪʠʢʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ɓ2 ï ʘʛʦʥʠʩʪʘʤʠ ʧʦʣʫʯʘʣʠ 20 ʯʝʣʦʚʝʢ. 
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ɺ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʍʆɹʃ, 90% ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʫʢʘʟʘʣʠ ʥʘ ʪʦ, ʯʪʦ ʚ ʧʝ-

ʨʠʦʜ ʫʭʫʜʰʝʥʠʷ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʟʘʥʠʤʘʶʪʩʷ ʩʘʤʦʣʝʯʝʥʠʝʤ. ʉ ʵʪʦʡ ʮʝ-

ʣʴʶ ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪʩʷ ʥʝʩʪʝʨʦʠʜʥʳʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ 

(42%) ʠ ʤʫʢʦʣʠʪʠʢʠ (15%). ɸʥʪʠʙʠʦʪʠʢʦʪʝʨʘʧʠʷ (ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʘʤʦʢʩʠʮʠʣʣʠʥ ʠ ʮʝʬʘʟʦʣʠʥ) ʚ ʧʝʨʠʦʜ ʦʙʦʩʪʨʝʥʠʡ ʍʆɹʃ ʧʨʦʚʦʜʠʪʩʷ ʣʠʰʴ ʫ 

13% ʧʘʮʠʝʥʪʦʚ. ɸʥʪʠʙʘʢʪʝʨʠʘʣʴʥʘʷ ʪʝʨʘʧʠʷ ʦʙʦʩʪʨʝʥʠʡ ʍʆɹʃ ʥʝ ʚʩʝʛʜʘ 

ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʩ ʫʯʝʪʦʤ ʘʢʪʠʚʥʦʩʪʠ ʘʥʪʠʙʠʦʪʠʢʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʥʘʠʙʦʣʝʝ 

ʟʥʘʯʠʤʳʭ ʚʦʟʙʫʜʠʪʝʣʝʡ. 

Выводы 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʧʨʦʩʥʠʢʘ CAT ʠ ʰʢʘʣʳ ʦʜʳʰʢʠ mMRS ʧʦʟʚʦʣʷʝʪ 

ʙʦʣʝʝ ʥʘʜʸʞʥʦ ʧʨʦʚʝʩʪʠ ʦʮʝʥʢʫ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʩʠʤʧʪʦʤʦʚ, ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʧʨʠʤʝʥʝʥʠʝ ʩʧʠʨʦʛʨʘʬʠʠ ʠ ʧʦʣʫʯʠʪʴ ʨʝʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʧʨʦʩʪʨʘʥʸʥ-

ʥʦʩʪʠ ʍʆɹʃ, ʩʦʧʦʩʪʘʚʠʤʳʝ ʩ ʜʘʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʧʦ ʘʥʘ-

ʣʦʛʠʯʥʦʡ ʤʝʪʦʜʠʢʝ. 
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КАШЛЕВОЙ ВАРИАНТ БРОНХИАЛЬНОЙ АСТМЫ 

ʀ.ɹ. ʇʦʥʦʤʘʨʝʚʘ1, ʄ.ʌ. ɹʭʘʨ1, ʉ.ʀ. ɻʣʦʪʦʚ1, ɽ.ɺ. ɸʣʤʘʟʦʚʘ2, ʅ.ɽ. ʄʘʨʢʠʥʘ2 

 

ʌɻɹʆʋ ɺʆ ʈʷʟɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛ. ʈʷʟʘʥʴ, ʈʦʩʩʠʷ (1) 

ɻɹʋ ʈʆ çʂʣʠʥʠʯʝʩʢʘʷ ʙʦʣʴʥʠʮʘ ʠʤʝʥʠ ʅ.ɸ. ʉʝʤʘʰʢʦè, ʛ. ʈʷʟʘʥʴ, ʈʦʩʩʠʷ (2) 

 

Аннотация. ʍʨʠʧʳ, ʦʜʳʰʢʘ ʠ ʢʘʰʝʣʴ ï ʷʚʣʷʶʪʩʷ ʪʠʧʠʯʥʳʤʠ ʩʠʤʧʪʦʤʘʤʠ ʙʨʦʥ-

ʭʠʘʣʴʥʦʡ ʘʩʪʤʳ (ɹɸ). ʂʘʰʝʣʴ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʨʠʯʠʥ ʦʙʨʘ-

ʱʝʥʠʷ ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ. ʂʘʰʣʝʚʦʡ ʚʘʨʠʘʥʪ ɹɸ (ʂɺɹɸ) ï ʵʪʦ ʚʘʨʠʘʥʪ ʘʩʪʤʳ, 

ʧʨʠ ʢʦʪʦʨʦʤ ʢʘʰʝʣʴ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʩʠʤʧʪʦʤʦʤ. ʂɺɹɸ ʦʩʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʨʠʯʠʥ ʭʨʦʥʠʯʝʩʢʦʛʦ ʢʘʰʣʷ. ʇʦʵʪʦʤʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʝʨʩʠʩʪʠʨʫʶʱʠʤ 

ʢʘʰʣʝʤ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʦʟʤʦʞʥʦʝ ʥʘʣʠʯʠʝ ʂɺɹɸ. 

 

Abstract. Wheezing, shortness of breath and coughing are typical symptoms of asthma. 

Coughing is one of the most common causes of seeking medical help. The cough variant asthma 

is a variant of asthma, in which the cough is the only symptom. Cough variant asthma remains 

one of the most common causes of chronic cough. Therefore, patients with persistent cough 

should consider the possible presence of cough variant asthma. 

 

ʂʘʰʝʣʴ ï ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʯʘʩʪʳʭ ʧʨʦʷʚʣʝʥʠʡ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʳ 

(ɹɸ). ʅʝʨʝʜʢʦ ʦʥ ʧʨʝʦʙʣʘʜʘʝʪ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʯʪʦ ʟʘ-

ʩʪʘʚʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ ʢʘʰʣʝʚʦʡ ʚʘʨʠʘʥʪ ɹɸ (ʂɺɹɸ). ɺʧʝʨʚʳʝ, ʪʘʢ ʥʘʟʳ-

ʚʘʝʤʘʷ, çʂʘʰʣʝʚʘʷ ʘʩʪʤʘè ʙʳʣʘ ʦʧʠʩʘʥʘ Corrao ʚ 1972 ʛʦʜʫ, ʚʧʦʩʣʝʜʩʪʚʠʠ 

ʵʪʦʪ ʪʝʨʤʠʥ ʧʝʨʝʠʤʝʥʦʚʘʥ ʚ çʢʘʰʣʝʚʦʡ ʚʘʨʠʘʥʪ ʘʩʪʤʳè - Cough variant 

asthma (CVA). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʦʪ ʚʘʨʠʘʥʪ ɹɸ ʚʳʜʝʣʷʶʪ ʚ ʦʪʜʝʣʴʥʳʡ ʬʝʥʦʪʠʧ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʂɺɹɸ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʫ 29% ʥʝʢʫʨʷ-

ʱʠʭ ʣʶʜʝʡ ʩ ʭʨʦʥʠʯʝʩʢʠʤ ʢʘʰʣʝʤ, ʘ ʫ ʣʶʜʝʡ ʩ ʪʠʧʠʯʥʦʡ ʘʩʪʤʦʡ ʚ 7-11% 

ʩʣʫʯʘʝʚ.  

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʪʱʘʪʝʣʴʥʳʡ ʩʙʦʨ ʞʘʣʦʙ 

ʠ ʘʥʘʤʥʝʟʘ. ʅʝʦʙʭʦʜʠʤʳʤ ʷʚʣʷʝʪʩʷ ʫʪʦʯʥʝʥʠʝ ʜʣʠʪʝʣʴʥʦʩʪʠ ʢʘʰʣʷ, ʪʘʢ, ʜʣʷ 

ʂɺɹɸ ʭʘʨʘʢʪʝʨʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʢʘʰʣʷ ʥʝ ʤʝʥʝʝ 8 ʥʝʜʝʣʴ ʙʝʟ ʵʧʠʟʦʜʦʚ 

ʩʚʠʩʪʷʱʝʛʦ ʜʳʭʘʥʠʷ. ʇʨʠ ʦʙʲʝʢʪʠʚʦʤ ʦʩʤʦʪʨʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʚʳʩʣʫʰʠʚʘ-

ʶʪʩʷ ʭʨʠʧʳ ʧʨʠ ʘʫʩʢʫʣʴʪʘʮʠʠ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʦʯʥʦ ʥʝ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʩʠʤʧʪʦʤʳ ʢʘʰʣʷ ʧʨʠ ʂɺɹɸ. ʆʜʥʘʢʦ, ʚ ʩʚʷʟʠ ʩ 

ʭʘʨʘʢʪʝʨʥʦʡ ʛʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪʴʶ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ, ʢʘʰʝʣʴ ʫ ʪʘʢʠʭ ʧʘʮʠ-

ʝʥʪʦʚ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʢʦʥʪʘʢʪʝ ʩ ʘʣʣʝʨʛʝʥʘʤʠ, ʚ ʦʪʚʝʪ ʥʘ ʨʝʟʢʠʝ ʟʘʧʘʭʠ ʠʣʠ 

ʚʜʳʭʘʥʠʝ ʭʦʣʦʜʥʦʛʦ ʚʦʟʜʫʭʘ.  

ʆʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʬʫʥʢʮʠʠ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʂɺɹɸ 
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ʧʦʢʘʟʳʚʘʶʪ ʥʦʨʤʘʣʴʥʳʝ ʠʣʠ ʙʣʠʟʢʠʝ ʢ ʥʦʨʤʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ. ʋ ʵʪʦʡ ʢʘ-

ʪʝʛʦʨʠʠ ʧʘʮʠʝʥʪʦʚ ʚʦʟʤʦʞʥʦ ʫʤʝʨʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʇʉɺ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ, ʥʦ 

ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʝʤ ʧʨʠ ʢʣʘʩʩʠʯʝʩʢʦʤ ʚʘʨʠʘʥʪʝ ɹA. ʆʙʨʘʪʠʤʦʩʪʴ ʆʌɺ1 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɓ2-ʘʛʦʥʠʩʪʦʚ ʤʝʥʴʰʝ, ʧʦʪʦʤʫ ʯʪʦ ʟʥʘʯʝʥʠʷ ʵʪʦʛʦ ʧʦʢʘʟʘ-

ʪʝʣʷ ʦʩʪʘʶʪʩʷ ʥʦʨʤʘʣʴʥʳʤʠ ʠʣʠ ʧʦʯʪʠ ʥʦʨʤʘʣʴʥʳʤʠ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʧʘʮʠ-

ʝʥʪʳ ʩ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʝʡ. ʂɺɹɸ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʦʡ ʧʨʠʯʠʥʦʡ ʭʨʦʥʠ-

ʯʝʩʢʦʛʦ ʢʘʰʣʷ, ʢʦʪʦʨʳʡ ʨʝʘʛʠʨʫʝʪ ʥʘ ʙʨʦʥʭʦʜʠʣʘʪʘʪʦʨʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʢʘʰʣʷ ʧʨʠ ʵʪʦʡ ʧʘʪʦʣʦʛʠʠ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫ-

ʩʣʦʚʣʝʥʦ ʙʨʦʥʭʦʩʧʘʟʤʦʤ. ʅʦ ʜʝʪʘʣʴʥʘʷ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʘʷ ʩʚʷʟʴ 

ʢʘʰʣʷ ʠ ʙʨʦʥʭʦʩʧʘʟʤʘ ʦʩʪʘʝʪʩʷ ʥʝʠʟʚʝʩʪʥʦʡ.  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʨʦʚʝʜʝʥʥʳʤ V. Zugic ʩ ʩʦʘʚʪ. ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʙʨʦʥ-

ʭʦʢʦʥʩʪʨʠʢʪʦʨʥʦʛʦ ʪʝʩʪʘ ʩ ʛʠʩʪʘʤʠʥʦʤ, ʥʝ ʧʦʢʘʟʘʥʦ ʨʘʟʣʠʯʠʡ ʚ ʦʪʥʦʰʝʥʠʠ 

PD10 (ʧʨʦʚʦʢʘʮʠʦʥʥʦʡ ʜʦʟʳ ʧʨʝʧʘʨʘʪʘ, ʚʳʟʳʚʘʶʱʝʛʦ ʧʘʜʝʥʠʝ ʆʌɺ1 ʥʘ 

10%), PD20 ʠ ʧʘʜʝʥʠʷ ʆʌɺ1 ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʪʝʩʪʘ ʩ ʛʠʩʪʘʤʠʥʦʤ ʚ ʛʨʫʧʧʘʭ 

ʧʘʮʠʝʥʪʦʚ ʩ ʢʘʰʣʝʚʦʡ ʠ ʢʣʘʩʩʠʯʝʩʢʦʡ ɹɸ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʦʣʘ, ʩʝʤʝʡʥʦʛʦ 

ʘʥʘʤʥʝʟʘ ɹɸ, ʥʘʣʠʯʠʷ ʚʘʟʦʤʦʪʦʨʥʦʛʦ ʨʠʥʠʪʘ. ɸʚʪʦʨʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʟʨʦʩ-

ʣʳʝ ʧʘʮʠʝʥʪʳ ʙʝʟ ʘʪʦʧʠʠ ʩ ʂɺɹɸ ʠ ʢʣʘʩʩʠʯʝʩʢʦʡ ɹɸ ʠʤʝʶʪ ʩʭʝʤʫ ʦʪʚʝʪʘ ʥʘ 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʝ ʙʨʦʥʭʠʘʣʴʥʳʝ ʩʪʠʤʫʣʳ, ʘʥʘʣʦʛʠʯʥʫʶ ʧʘʮʠʝʥʪʘʤ ʩ ʘʪʦ-

ʧʠʝʡ, ʭʦʪʷ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʧʦʜʪʠʧʳ ʫ ʵʪʠʭ ʙʦʣʴʥʳʭ (ʵʦʟʠʥʦʬʠʣʴʥʳʝ, 

ʥʝʡʪʨʦʬʠʣʴʥʳʝ, ʩʤʝʰʘʥʥʳʝ ʛʨʘʥʫʣʦʮʠʪʘʨʥʳʝ) ʤʦʛʫʪ ʨʘʟʣʠʯʘʪʴʩʷ. 

ɺ ʮʝʣʦʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠ ʜʘʥʥʦʤ ʚʘʨʠʘʥʪʝ ʘʩʪʤʳ ʤʝ-

ʥʝʝ ʟʥʘʯʠʪʝʣʴʥʳ. ʆʜʥʘʢʦ ʵʪʦ ʥʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʂɺɹɸ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʣʝʛʢʠʤ 

ʚʘʨʠʘʥʪʦʤ ɹɸ. ɿʘʯʘʩʪʫʶ ʘʩʪʤʫ ʫ ʪʘʢʠʭ ʧʘʮʠʝʥʪʦʚ ʙʳʚʘʝʪ ʩʣʦʞʥʝʝ ʜʠʘʛʥʦ-

ʩʪʠʨʦʚʘʪʴ ʠ ʣʝʯʠʪʴ, ʯʝʤ ʫ ʙʦʣʴʥʳʭ ʩ ʢʣʘʩʩʠʯʝʩʢʦʡ ɹA. 

ʇʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʷ ʧʦ ʣʝʯʝʥʠʶ ʧʘʮʠʝʥʪʘ ʩ ʢʘʰʣʝʤ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʧʨʠʯʠʥʦʡ ʭʨʦʥʠʯʝʩʢʦʛʦ ʢʘʰʣʷ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ ɹɸ, ʥʦ 

ʠ ʢʦʤʦʨʙʠʜʥʳʝ ʩʦʩʪʦʷʥʠʷ, ʯʘʩʪʦ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ ʥʝʡ. ʕʪʦ ʚʠʨʫʩʥʳʝ ʠʥ-

ʬʝʢʮʠʠ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʪʨʘʢʪʘ, ʭʨʦʥʠʯʝʩʢʘʷ ʦʙʩʪʨʫʢʪʠʚʥʘʷ ʙʦʣʝʟʥʴ ʣʝʛʢʠʭ, 

ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʨʠʥʠʪ, ʩʠʥʫʩʠʪ, ʭʨʦʥʠʯʝʩʢʠʡ ʬʘʨʠʥʛʠʪ, ʛʠʧʝʨʚʝʥʪʠʣʷʮʠʦʥ-

ʥʳʡ ʩʠʥʜʨʦʤ, ʜʠʩʬʫʥʢʮʠʷ ʛʦʣʦʩʦʚʳʭ ʩʚʷʟʦʢ, ʩʠʥʜʨʦʤ ʦʙʩʪʨʫʢʪʠʚʥʦʛʦ ʘʧ-

ʥʦʵ ʩʥʘ, ʛʘʩʪʨʦʵʟʦʬʘʛʝʘʣʴʥʘʷ ʨʝʬʣʶʢʩʥʘʷ ʙʦʣʝʟʥʴ, ʧʨʠʝʤ ʠʥʛʠʙʠʪʦʨʦʚ ʘʥ-

ʛʠʦʪʝʥʟʠʥʧʨʝʚʨʘʱʘʶʱʝʛʦ ʬʝʨʤʝʥʪʘ ʠ ʜʨ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 

ʢʦʤʦʨʙʠʜʥʫʶ ʧʘʪʦʣʦʛʠʶ ʧʘʮʠʝʥʪʘ ʠ ʫʤʝʥʴʰʠʪʴ ʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʠʤʧʪʦ-

ʤʘʪʠʢʫ ɹɸ. ʀʤʝʶʪʩʷ ʪʨʫʜʥʦʩʪʠ ʚ ʧʦʩʪʘʥʦʚʢʝ ʜʠʘʛʥʦʟʘ ʂɺɹɸ, ʪʘʢ ʢʘʢ ʚ ʜʘʥ-

ʥʦʤ ʩʣʫʯʘʝ ʢʘʰʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʝʜʠʥʩʪʚʝʥʥʳʤ ʩʠʤʧʪʦʤʦʤ. ʄʥʦʛʠʝ ʚʨʘʯʠ, 

ʜʦʩʪʘʪʦʯʥʦ ʣʝʛʢʦ ʦʨʠʝʥʪʠʨʫʶʱʠʝʩʷ ʧʨʠ ʢʣʘʩʩʠʯʝʩʢʦʤ ʪʝʯʝʥʠʠ ʟʘʙʦʣʝʚʘ-

ʥʠʷ, ʥʝʨʝʜʢʦ ʧʫʪʘʶʪ ʂɺɹɸ ʩ ʜʨʫʛʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ ʢʘʰʣʝʤ, ʥʘʧʨʠʤʝʨ, ʩ ʭʨʦʥʠʯʝʩʢʠʤ ʙʨʦʥʭʠʪʦʤ. ʏʘʱʝ 
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ʚʩʝʛʦ ʫ ʣʶʜʝʡ ʩ ʂɺɹɸ ʬʠʟʠʢʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʨʝʟʫʣʴʪʘʪʳ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʝʛʢʠʭ ʠ ʩʧʠʨʦʤʝʪʨʠʠ ʚ ʥʦʨʤʝ. ʉʨʝʜʠ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝ-

ʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʢʘʰʣʝʚʦʡ ʬʦʨʤʳ ɹɸ ʩʘʤʳʤ ʯʘʩʪʦ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʧʨʦʚʦ-

ʢʘʮʠʦʥʥʦʡ ʩʧʠʨʦʤʝʪʨʠʠ. ɺʦ ʚʨʝʤʷ ʵʪʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʘʮʠʝʥʪ ʚʜʳʭʘʝʪ ʤʝ-

ʪʘʭʦʣʠʥ ʚ ʚʠʜʝ ʘʵʨʦʟʦʣʷ; ʜʦ ʠ ʧʦʩʣʝ ʠʥʛʘʣʷʮʠʠ ʧʨʦʚʦʜʠʪʩʷ ʩʧʠʨʦʤʝʪʨʠʷ. ʈʝ-

ʟʫʣʴʪʘʪ ʧʨʦʙʳ ʩʯʠʪʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤ, ʝʩʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʣʝʛʢʠʭ ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ 20%. ɽʱʝ ʦʜʠʥ ʩʧʦʩʦʙ ʜʠʘʛʥʦʩʪʠʢʠ ʪʘʢʦʛʦ ʚʘ-

ʨʠʘʥʪʘ ɹɸ ï ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʙʥʦʡ ʪʝʨʘʧʠʠ ʠʥʛʘʣʷʮʠʦʥʥʳʤʠ ʛʣʶʢʦʢʦʨʪʠʢʦ-

ʩʪʝʨʦʠʜʘʤʠ (ʠɻʂʉ). 

ʊʘʢ ʢʘʢ ʂɺɹɸ ʷʚʣʷʝʪʩʷ ʚʘʨʠʘʥʪʦʤ ʣʝʛʢʦʛʦ ʧʝʨʩʠʩʪʠʨʫʶʱʝʛʦ ʪʝʯʝʥʠʷ 

ɹɸ, ʪʦ ʪʝʨʘʧʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʫʢʣʘʜʳʚʘʝʪʩʷ ʚ ʪʨʘʜʠʮʠʦʥʥʳʝ ʩʭʝʤʳ ʣʝʯʝʥʠʷ, 

ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʠ ʥʘʮʠʦʥʘʣʴʥʳʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʨʝʢʦ-

ʤʝʥʜʘʮʠʷʤʠ. 

ʆʩʥʦʚʫ ʪʝʨʘʧʠʠ ʢʘʰʣʝʚʦʡ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʳ ʩʦʩʪʘʚʣʷʶʪ ʠɻʂʉ ʠ 

ʘʥʪʠʣʝʡʢʦʪʨʠʝʥʦʚʳʝ ʧʨʝʧʘʨʘʪʳ. ɹʳʩʪʨʳʡ ʵʬʬʝʢʪ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠʤʝʥʝ-

ʥʠʝʤ ʠɻʂʉ, ʧʨʠʝʤʦʤ ʚʥʫʪʨʴ ʘʥʪʠʣʝʡʢʦʪʨʠʝʥʦʚʳʭ ʧʨʝʧʘʨʘʪʦʚ. ʈʝʟʫʣʴʪʘʪʳ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ ʙʝʩʩʧʦʨʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʨʠ-

ʤʝʥʝʥʠʷ ʛʣʶʢʦʢʦʨʪʠʢʦʩʪʝʨʦʠʜʦʚ ʥʘʜ ʘʥʪʠʣʝʡʢʦʪʨʠʝʥʦʚʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ 

ʧʨʠ ʪʝʨʘʧʠʠ ʂɺɹɸ, ʪʘʢ ʢʘʢ ʧʨʠ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʝʦʙʣʘʜʘʝʪ 

ʵʦʟʠʥʦʬʠʣʴʥʦʝ ʚʦʩʧʘʣʝʥʠʝ. ʇʨʠʝʤ ʤʦʥʪʝʣʫʢʘʩʪʘ ʦʧʨʘʚʜʘʥ ʪʦʣʴʢʦ ʧʨʠ ʥʝ-

ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʠʥʛʘʣʷʮʠʦʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ.  
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МЕТОД ОБЪЕМНОЙ КАПНОГРАФИИ В ИССЛЕДОВАНИИ 

ЛЕГОЧНЫХ ФУНКЦИЙ У БОЛЬНЫХ ХРОНИЧЕСКОЙ 

ОБСТРУКТИВНОЙ БОЛЕЗНЬЮ ЛЕГКИХ 

ʀ.ɹ. ʇʦʥʦʤʘʨʝʚʘ1, ʉ.ɺ. ʉʫʙʙʦʪʠʥ2, ʖ.ʖ. ɹʷʣʦʚʩʢʠʡ1, ʊ.ɸ. ʄʠʨʦʰʢʠʥʘ1, 

ʃ.ɸ. ʃʷʰʢʦʚʘ 3, ʄ.ɸ. ʗʢʦʚʣʝʚʘ 4 

 

ʌɻɹʆʋ ɺʆ ʈʷʟɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛ. ʈʷʟʘʥʴ, ʈʦʩʩʠʷ (1) 

ɻɹʋ ʈʆ çʆʙʣʘʩʪʥʦʡ ʢʣʠʥʠʯʝʩʢʠʡ ʢʘʨʜʠʦʣʦʛʠʯʝʩʢʠʡ ʜʠʩʧʘʥʩʝʨè, 

ʛ. ʈʷʟʘʥʴ, ʈʦʩʩʠʷ (2) 

ɻɹʋ ʈʆ çʈʷʟʘʥʩʢʠʡ ʦʙʣʘʩʪʥʦʡ ʢʣʠʥʠʯʝʩʢʠʡ ʛʦʩʧʠʪʘʣʴ ʜʣʷ ʚʝʪʝʨʘʥʦʚ ʚʦʡʥè, 

ʛ. ʈʷʟʘʥʴ, ʈʦʩʩʠʷ (3) 

ɻɹʋ ʈʆ çʆʙʣʘʩʪʥʘʷ ʢʣʠʥʠʯʝʩʢʘʷ ʙʦʣʴʥʠʮʘ ʠʤ. ʅ.ɸ. ʉʝʤʘʰʢʦè, 

ʛ. ʈʷʟʘʥʴ, ʈʦʩʩʠʷ (4) 

 

Аннотация. ʉʧʠʨʦʤʝʪʨʠʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʭʨʦʥʠʯʝ-

ʩʢʦʡ ʦʙʩʪʨʫʢʪʠʚʥʦʡ ʙʦʣʝʟʥʠ ʣʝʛʢʠʭ (ʍʆɹʃ); ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʫ ʙʦʣʴʥʳʭ ʦʙʩʪʨʫʢ-

ʪʠʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʚʝʥʪʠʣʷʮʠʠ. ʆʜʥʘʢʦ ʜʣʷ ʚʩʝʩʪʦʨʦʥʥʝʡ ʦʮʝʥʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʨʝ-

ʩʧʠʨʘʪʦʨʥʦʛʦ ʩʪʘʪʫʩʘ ʧʘʮʠʝʥʪʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʥʘʣʠʯʠʝ ʙʨʦʥʭʠʘʣʴʥʦʡ ʦʙ-

ʩʪʨʫʢʮʠʠ ʠ ʦʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ ʝʝ ʚʳʨʘʞʝʥʥʦʩʪʠ. ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ï ʘʥʘʣʠʟ ʧʦ-

ʢʘʟʘʪʝʣʝʡ ʩʧʠʨʦʛʨʘʤʤʳ ʠ ʦʙʲʝʤʥʦʡ ʢʘʧʥʦʛʨʘʤʤʳ ʙʦʣʴʥʳʭ ʍʆɹʃ ʠ ʠʩʧʳʪʫʝʤʳʭ ʢʦʥ-

ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 85 ʤʫʞʯʠʥ, 40 ʠʟ ʢʦʪʦʨʳʭ ʩʪʨʘʜʘʣʠ 

ʍʆɹʃ, 45 ï ʥʝ ʠʤʝʣʠ ʧʘʪʦʣʦʛʠʠ ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʩʠʩʪʝʤʳ (ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ). ʂʘʞʜʦʤʫ 

ʧʘʮʠʝʥʪʫ ʧʨʦʚʝʜʝʥʘ ʩʧʠʨʦʤʝʪʨʠʷ ʠ ʦʙʲʝʤʥʘʷ ʢʘʧʥʦʛʨʘʬʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʣʴʪʨʘʟʚʫ-

ʢʦʚʦʛʦ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʩʧʠʨʦʛʨʘʬʘ Spiro Scout (Ganshorn, ɻʝʨʤʘʥʠʷ). ɺʳʷʚʣʝʥʳ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʨʷʜʫ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʲʝʤʥʦʡ ʢʘʧʥʦʛʨʘʤʤʳ ʤʝʞʜʫ ʧʘʮʠ-

ʝʥʪʘʤʠ ʩ ʍʆɹʃ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʲʝʤʥʫʶ ʢʘʧʥʦʛʨʘʬʠʶ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʪʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʫʥʢʮʠʠ ʚʥʝʰʥʝʛʦ ʜʳ-

ʭʘʥʠʷ ʫ ʙʦʣʴʥʳʭ ʍʆɹʃ. 

Ключевые слова: ʦʙʲʝʤʥʘʷ ʢʘʧʥʦʛʨʘʬʠʷ, ʩʧʠʨʦʤʝʪʨʠʷ, ʍʆɹʃ, ʦʙʲʝʤ ʤʝʨʪʚʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ. 

 

Abstract. Spirometry is the main method in the diagnosis of chronic obstructive pul-

monary disease (COPD); it allows to identify patients with obstructive ventilation disorders. 

However, for a comprehensive assessment of the functional respiratory status of the patient, it 

is not enough to establish the presence of bronchial obstruction and determine the degree of its 

severity. The aim of this work is to analyze spirometric and capnography parameters of COPD 

patients and control group patients. 85 male patients were examined, of which 40 ï COPD 

patients, 45 ï subjects of the control group. Each patient underwent spirometry and volumetric 

capnography using spiroscout ultrasound computer spirograph (Ganshorn, Germany). The re-

sults showed significant differences between patients with COPD and the control group in a 

number of capnography parameters. Thus, volumetric capnography is an additional diagnostic 

tool for assessing pulmonary function in COPD patients. 

Key words: volumetric capnography, spirometry, COPD, the volume of dead space. 
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ʆʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʧʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ 

ʧʘʮʠʝʥʪʦʚ ʩ ʭʨʦʥʠʯʝʩʢʦʡ ʦʙʩʪʨʫʢʪʠʚʥʦʡ ʙʦʣʝʟʥʴʶ ʣʝʛʢʠʭ (ʍʆɹʃ) ʷʚʣʷʝʪʩʷ 

ʩʧʠʨʦʤʝʪʨʠʷ; ʵʪʦʪ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʦʙʩʪʨʫʢʪʠʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʚʝʥ-

ʪʠʣʷʮʠʠ ʠ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʠʭ ʚʳʨʘʞʝʥʥʦʩʪʠ. ɼʣʷ ʨʘʩʰʠʨʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʷ ʦ ʣʝʛʦʯʥʦʤ ʩʪʘʪʫʩʝ ʙʦʣʴʥʦʛʦ ʧʨʝʜʣʘʛʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʜʨʫʛʠʝ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʙʲʝʤʥʫʶ ʢʘʧʥʦʛʨʘʬʠʶ. 

ʆʙʲʝʤʥʘʷ ʢʘʧʥʦʛʨʘʬʠʷ ï ʥʝʠʥʚʘʟʠʚʥʳʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘ-

ʥʠʷ ʜʚʫʦʢʠʩʠ ʫʛʣʝʨʦʜʘ ʚ ʚʳʜʳʭʘʝʤʦʤ ʚʦʟʜʫʭʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʠʟʫʯʘʝʪʩʷ ʟʘʚʠ-

ʩʠʤʦʩʪʴ ʫʨʦʚʥʷ ʉʆ2 ʦʪ ʦʙʲʝʤʘ ʚʳʜʦʭʘ. ʈʷʜ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʨʝʜʣʘʛʘʝʪ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʦʙʲʝʤʥʫʶ ʢʘʧʥʦʛʨʘʬʠʶ ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʫ ʩʧʠʨʦʤʝʪʨʠʠ. 

Цель работы – ʘʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʩʧʠʨʦʛʨʘʤʤʳ ʠ ʦʙʲʝʤʥʦʡ ʢʘʧʥʦ-

ʛʨʘʤʤʳ ʙʦʣʴʥʳʭ ʍʆɹʃ ʠ ʠʩʧʳʪʫʝʤʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. 

Материалы и методы. ʄʳ ʧʨʦʚʝʣʠ ʦʙʩʣʝʜʦʚʘʥʠʝ 40 ʧʘʮʠʝʥʪʦʚ, ʩʪʨʘ-

ʜʘʶʱʠʭ ʍʆɹʃ II -IV ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ, (ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ï 67,6Ñ8,6 ʣʝʪ) ʠ 

45 ʠʩʧʳʪʫʝʤʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ï 66,8Ñ9,6 ʣʝʪ). 

ɼʣʷ ʦʮʝʥʢʠ ʬʫʥʢʮʠʠ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʧʠʨʦʤʝʪʨʠʶ ʠ 

ʦʙʲʝʤʥʫʶ ʢʘʧʥʦʛʨʘʬʠʶ. ʆʙʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥ-

ʜʘʨʪʘʤʠ ATS/ERS ʩ ʧʦʤʦʱʴʶ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʩʧʠʨʦʛʨʘʬʘ 

Spiro Scout (Ganshorn, ɻʝʨʤʘʥʠʷ), ʦʩʥʘʱʝʥʥʦʛʦ ʬʫʥʢʮʠʝʡ ʦʙʲʝʤʥʦʡ ʢʘʧʥʦ-

ʛʨʘʬʠʠ. ʂʘʧʥʦʛʨʘʤʤʫ ʟʘʧʠʩʳʚʘʣʠ ʧʨʠ ʦʙʳʯʥʦʤ, ʩʧʦʢʦʡʥʦʤ ʜʳʭʘʥʠʠ ʧʘʮʠ-

ʝʥʪʘ, ʘ ʪʘʢʞʝ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʛʣʫʙʦʢʦʛʦ ʚʳʜʦʭʘ (ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʲʝʤʘ 

ʟʘʢʨʳʪʠʷ). 

ɹʦʣʴʥʳʝ ʍʆɹʃ ʧʝʨʝʜ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʚʦʟʜʝʨʞʠʚʘʣʠʩʴ ʦʪ ʧʨʠʝʤʘ ʙʨʦʥ-

ʭʦʜʠʣʘʪʘʪʦʨʦʚ: ʢʦʨʦʪʢʦʜʝʡʩʪʚʫʶʱʠʭ ï ʚ ʪʝʯʝʥʠʝ 6 ʯʘʩʦʚ, ʜʣʠʪʝʣʴʥʦ ʜʝʡ-

ʩʪʚʫʶʱʠʭ ï ʚ ʪʝʯʝʥʠʝ 12 ʯʘʩʦʚ. 

ɸʥʘʣʠʟʠʨʦʚʘʣʠ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: 

1. ʉʧʠʨʦʤʝʪʨʠʯʝʩʢʠʝ: 

- ʆʌɺ1 ïʦʙʲʝʤ ʬʦʨʩʠʨʦʚʘʥʥʦʛʦ ʚʳʜʦʭʘ ʟʘ ʧʝʨʚʫʶ ʩʝʢʫʥʜʫ; 

- ʆʌɺ1/ʌɾɽʃ ï ʦʪʥʦʰʝʥʠʝ ʆʌɺ1 ʢ ʬʦʨʩʠʨʦʚʘʥʥʦʡ ʞʠʟʥʝʥʥʦʡ 

ʝʤʢʦʩʪʠ ʣʝʛʢʠʭ. 

2. ʂʘʧʥʦʛʨʘʬʠʯʝʩʢʠʝ: 

- VD-Bohr ï ʦʙʲʝʤ ʤʝʨʪʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦ ɹʦʨʫ; 

- VD-Bohr/VT ï ʦʪʥʦʰʝʥʠʝ ʦʙʲʝʤʘ ʤʝʨʪʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦ 

ɹʦʨʫ ʢ ʜʳʭʘʪʝʣʴʥʦʤʫ ʦʙʲʝʤʫ; 

- dMM/dV2 ï ʫʛʦʣ ʥʘʢʣʦʥʘ 2 ʬʘʟʳ ʦʙʲʝʤʥʦʡ ʢʘʧʥʦʛʨʘʤʤʳ; 

- dMM/dV3 ï ʫʛʦʣ ʥʘʢʣʦʥʘ 3 ʬʘʟʳ ʦʙʲʝʤʥʦʡ ʢʘʧʥʦʛʨʘʤʤʳ; 

- ʫʛʦʣ Ŭ ï ʫʛʦʣ ʤʝʞʜʫ 2 ʠ 3 ʬʘʟʘʤʠ ʦʙʲʝʤʥʦʡ ʢʘʧʥʦʛʨʘʤʤʳ; 



88 

 

- VD-Bohrʚʳʜ ï ʦʙʲʝʤ ʤʝʨʪʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦ ɹʦʨʫ ʧʨʠ ʚʳʧʦʣ-

ʥʝʥʠʠ ʛʣʫʙʦʢʦʛʦ ʚʳʜʦʭʘ; 

- dMM/dV2ʚʳʜ ï ʫʛʦʣ ʥʘʢʣʦʥʘ 2 ʬʘʟʳ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʛʣʫʙʦʢʦʛʦ 

ʚʳʜʦʭʘ; 

- dMM/dV3ʚʳʜ ï ʫʛʦʣ ʥʘʢʣʦʥʘ 3 ʬʘʟʳ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʛʣʫʙʦʢʦʛʦ 

ʚʳʜʦʭʘ; 

- dMM/dV4ʚʳʜ ï ʫʛʦʣ ʥʘʢʣʦʥʘ 4 ʬʘʟʳ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʛʣʫʙʦʢʦʛʦ 

ʚʳʜʦʭʘ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦ-

ʛʨʘʤʤʳ Statistica 10. 

Результаты и их обсуждение. ʇʦʢʘʟʘʪʝʣʠ ʩʧʠʨʦʤʝʪʨʠʠ ʫ ʧʘʮʠʝʥʪʦʚ 

ʩ ʍʆɹʃ ʜʦʩʪʦʚʝʨʥʦ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʪʘʢʦʚʳʭ ʚ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ: 

- ʆʌɺ1 ʫ ʙʦʣʴʥʳʭ ʍʆɹʃ ʩʦʩʪʘʚʠʣ 45,3Ñ10,7% ʦʪ ʜʦʣʞʥʦʛʦ, ʫ ʧʘʮʠ-

ʝʥʪʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ï 86,8Ñ8,6% ʦʪ ʜʦʣʞʥʦʛʦ; 

- ʆʌɺ1 /ʌɾɽʃ ï 45,6Ñ13,2 ʠ 80,8Ñ8,9% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɸʥʘʣʠʟ ʢʘʧʥʦʛʨʘʬʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʷʚʠʣ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠ-

ʤʦʝ ʫʚʝʣʠʯʝʥʠʝ VD-Bohr/VT ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʍʆɹʃ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴ-

ʥʦʡ ʛʨʫʧʧʦʡ (0,44Ñ0,09 ʠ 0,29Ñ0,06 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 

ʠʟʤʝʥʝʥʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʳʭʘʪʝʣʴʥʦʛʦ ʦʙʲʝʤʘ: ʜʦʣʷ ʚʝʥʪʠʣʷʮʠʠ ʬʠʟʠʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʤʝʨʪʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʦʙʱʝʡ ʚʝʥʪʠʣʷʮʠʠ ʚʦʟʨʘʩʪʘʝʪ, ʜʦʣʷ ʘʣʴ-

ʚʝʦʣʷʨʥʦʡ ʚʝʥʪʠʣʷʮʠʠ ï ʩʥʠʞʘʝʪʩʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʦʙʥʘʨʫʞʝʥʦ ʠʟʤʝʥʝʥʠʝ ʬʦʨʤʳ ʢʘʧʥʦʛʨʘʬʠʯʝʩʢʦʡ ʢʨʠʚʦʡ 

ʫ ʙʦʣʴʥʳʭ ʍʆɹʃ: ʥʘʢʣʦʥ 2 ʬʘʟʳ ʫ ʥʠʭ ʫʤʝʥʴʰʝʥ, ʘ ʥʘʢʣʦʥ 3 ʬʘʟʳ ï ʫʚʝʣʠ-

ʯʝʥ. ɺʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʢʘʧʥʦʛʨʘʬʠ-

ʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ: 

- ʩʥʠʞʝʥʠʝ dMM/dV2 (2,2Ñ0,68 ʛ/ʤʦʣʴ*ʣ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʍʆɹʃ ʠ 

3,64Ñ0,74 ʛ/ʤʦʣʴ*ʣ ʫ ʠʩʧʳʪʫʝʤʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ); 

- ʩʥʠʞʝʥʠʝ dMM/dV2ʚʳʜ (3,3Ñ 0,61 ʠ 6,46Ñ0,42 ʛ/ʤʦʣʴ*ʣ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ); 

- ʫʚʝʣʠʯʝʥʠʝ dMM/dV3 (0,34Ñ0,13 ʠ 0,21Ñ0,17 ʛ/ʤʦʣʴ*ʣ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ); 

- ʫʚʝʣʠʯʝʥʠʝ dMM/dV3ʚʳʜ (0,3Ñ0,12 ʠ 0,23Ñ0,11 ʛ/ʤʦʣʴ*ʣ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ). 

ʋʤʝʥʴʰʝʥʠʝ ʥʘʢʣʦʥʘ 2 ʬʘʟʳ ʦʙʲʝʤʥʦʡ ʢʘʧʥʦʛʨʘʤʤʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʍʆɹʃ ʦʙʫʩʣʦʚʣʝʥʦ ʨʘʩʰʠʨʝʥʠʝʤ ʪʝʨʤʠʥʘʣʴʥʳʭ ʠ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʙʨʦʥʭʠʦʣ 

ʠ ʘʣʴʚʝʦʣʷʨʥʳʭ ʭʦʜʦʚ ʚʩʣʝʜʩʪʚʠʝ ʜʝʩʪʨʫʢʮʠʠ ʘʣʴʚʝʦʣʷʨʥʦ-ʢʘʧʠʣʣʷʨʥʦʡ 

ʩʪʝʥʢʠ (ʪʦ ʝʩʪʴ ʥʘʣʠʯʠʝʤ ʵʤʬʠʟʝʤʳ ʣʝʛʢʠʭ). ʇʦ ʩʪʝʧʝʥʠ ʠʟʤʝʥʝʥʠʷ ʫʛʣʘ 
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ʥʘʢʣʦʥʘ 2 ʬʘʟʳ ʢʘʧʥʦʛʨʘʤʤʳ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ ʚʳʨʘʞʝʥʥʦʩʪʠ ʵʤʬʠʟʝʤʘʪʦʟ-

ʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʋʚʝʣʠʯʝʥʠʝ ʥʘʢʣʦʥʘ 3 ʬʘʟʳ ʩʚʷʟʘʥʦ ʩ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴʶ 

ʚʝʥʪʠʣʷʮʠʠ ʥʘ ʬʦʥʝ ʦʙʩʪʨʫʢʮʠʠ ʙʨʦʥʭʦʚ. 

Заключение 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʲʝʤʥʘʷ ʢʘʧʥʦʛʨʘʬʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʦʡ ʠ ʠʥʬʦʨʤʘ-

ʪʠʚʥʦʡ ʤʝʪʦʜʠʢʦʡ; ʝʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝ-

ʪʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʫʥʢʮʠʠ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ ʫ ʙʦʣʴʥʳʭ ʭʨʦʥʠʯʝʩʢʦʡ ʦʙ-

ʩʪʨʫʢʪʠʚʥʦʡ ʙʦʣʝʟʥʴʶ ʣʝʛʢʠʭ. 
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ɸ.ʂ. ʉʫʣʝʡʤʘʥʦʚʘ, ʀ.ɸ. ɹʘʨʘʥʦʚʘ 

 

ʌɻɹʆʋ ɺʆ ʈʅʀʄʋ ʠʤ. ʅ.ʀ. ʇʠʨʦʛʦʚʘ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

 

Аннотация. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʩʢʝʣʝʪʥʳʭ ʠ ʤʳʰʝʯʥʳʭ ʥʘʨʫʰʝʥʠʡ ʫ 

ʧʘʮʠʝʥʪʦʚ ʍʆɹʃ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʯʘʩʪʳʤʠ ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ ʧʘʪʦʣʦʛʠʷʤʠ ʧʨʠ ʭʨʦʥʠ-

ʯʝʩʢʦʡ ʦʙʩʪʨʫʢʪʠʚʥʦʡ ʙʦʣʝʟʥʠ ʣʝʛʢʠʭ. ʆʜʥʠʤ ʠʟ ʥʦʚʳʭ ʩʠʥʜʨʦʤʦʚ, ʚʢʣʶʯʘʶʱʠʤ ʚ ʩʝʙʷ 

ʢʘʯʝʩʪʚʝʥʥʳʝ, ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʦʩʪʥʦʡ ʠ ʩʢʝʣʝʪʥʦ-ʤʳ-

ʰʝʯʥʦʡ ʪʢʘʥʝʡ ʷʚʣʷʝʪʩʷ ʦʩʪʝʦʩʘʨʢʦʧʝʥʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʝʜʠʢʪʦʨʳ 

ʠ ʧʦʩʣʝʜʩʪʚʠʷ ʨʘʟʚʠʪʠʷ ʦʩʪʝʦʩʘʨʢʦʧʝʥʠʠ ʫ ʙʦʣʴʥʳʭ ʍʆɹʃ. 

Ключевые слова: ʭʨʦʥʠʯʝʩʢʘʷ ʦʙʩʪʨʫʢʪʠʚʥʘʷ ʙʦʣʝʟʥʴ ʣʝʛʢʠʭ (ʍʆɹʃ), ʦʩʪʝʦʧʦ-

ʨʦʟ, ʩʢʝʣʝʪʥʦ-ʤʳʰʝʯʥʘʷ ʜʠʩʬʫʥʢʮʠʷ, ʜʚʫʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʨʝʥʪʛʝʥʦʚʩʢʘʷ ʘʙʩʦʨʙʮʠʦʤʝʪ-

ʨʠʷ (ɼʈɸ), ʧʝʨʝʣʦʤʳ, ʜʝʬʠʮʠʪ ʚʠʪʘʤʠʥʘ D, ʩʘʨʢʦʧʝʥʠʷ, ʠʥʜʝʢʩ ʘʧʧʝʥʜʠʢʫʣʷʨʥʦʡ ʪʦʱʝʡ 

ʤʘʩʩʳ (ʀɸʊʄ), ʝʚʨʦʧʝʡʩʢʘʷ ʨʘʙʦʯʘʷ ʛʨʫʧʧʘ ʧʦ ʩʘʨʢʦʧʝʥʠʠ ʫ ʧʦʞʠʣʳʭ ʣʶʜʝʡ 

(EWGSOP2), ʦʩʪʝʦʩʘʨʢʦʧʝʥʠʷ, ʨʝʩʧʠʨʘʪʦʨʥʳʝ ʤʳʰʮʳ. 

 

Abstract. The article is devoted to the study of skeletal and muscular disorders in pa-

tients with COPD, which are frequent comorbidities in chronic obstructive pulmonary disease. 

One of the new syndromes, which include qualitative, quantitative and functional changes of 

bone and skeletal muscle tissue is osteosarcopenia. The paper presents the basic predictors and 

consequences of the development of osteosarcopenia in patients with COPD. 

Key words: Chronic obstructive pulmonary disease (COPD), osteoporosis, musculo-

skeletal dysfunction, bi-energy x-ray absorptiometry (DXA), bone fractures, vitamin D defi-

ciency, sarcopenia, the appendicular lean mass (ALM), the European working group on sarco-

penia in older people (EWGSOP2), osteosarcopenia, respiratory muscles. 

 

ʍʆɹʃ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʝʜʫʱʠʭ ʧʨʠʯʠʥ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪ-

ʥʦʩʪʠ ʚʦ ʚʩʝʤ ʤʠʨʝ ʩʦʛʣʘʩʥʦ Global Initiative for Chronic Obstructive Lung 

Disease (GOLD) 2019 ʛ. ʅʘ ʧʨʦʛʥʦʟ ʧʨʠ ʜʘʥʥʦʤ ʟʘʙʦʣʝʚʘʥʠʠ ʦʢʘʟʳʚʘʶʪ 

ʚʣʠʷʥʠʝ ʥʝ ʪʦʣʴʢʦ ʧʦʢʘʟʘʪʝʣʠ ʣʝʛʦʯʥʦʡ ʬʫʥʢʮʠʠ, ʥʦ ʠ ʯʘʩʪʦʪʘ ʠ ʪʷʞʝʩʪʴ 

ʦʙʦʩʪʨʝʥʠʡ, ʥʘʣʠʯʠʝ ʩʠʩʪʝʤʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʦʤʦʨʙʠʜʥʳʝ 

ʩʦʩʪʦʷʥʠʷ. ʏʘʩʪʳʤʠ ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ ʧʘʪʦʣʦʛʠʷʤʠ ʧʨʠ ʍʆɹʃ, ʫʧʦʤʠʥʘ-

ʶʱʠʤʠʩʷ ʚ GOLD 2019 ʛ., ʷʚʣʷʶʪʩʷ ʦʩʪʝʦʧʦʨʦʟ ʠ ʩʢʝʣʝʪʥʦ-ʤʳʰʝʯʥʘʷ 

ʜʠʩʬʫʥʢʮʠʷ. ʉʘʨʢʦʧʝʥʠʷ - ʵʪʦ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʝ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʝ ʟʘʙʦ-

ʣʝʚʘʥʠʝ ʩʢʝʣʝʪʥʦʡ ʤʫʩʢʫʣʘʪʫʨʳ, ʢʦʪʦʨʦʝ ʩʚʷʟʘʥʦ ʩ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʥʝ-

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʠʩʭʦʜʦʚ, ʪʘʢʠʭ ʢʘʢ ʧʘʜʝʥʠʷ, ʧʝʨʝʣʦʤʳ, ʠʥʚʘʣʠʜʥʦʩʪʴ ʠ 

ʩʤʝʨʪʥʦʩʪʴ [1]. ʉʘʨʢʦʧʝʥʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʦʥʷʪʠʝ ʩʢʝʣʝʪʥʦ-ʤʳʰʝʯʥʦʡ 

ʜʠʩʬʫʥʢʮʠʠ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʛʣʘʩʥʦ ʘʣʛʦʨʠʪʤʫ EWGSOP2 [1]. ʈʘʟʚʠʪʠʝ 

ʦʩʪʝʦʧʦʨʦʟʘ ʠ ʜʠʩʬʫʥʢʮʠʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʩʢʝʣʝʪʥʳʭ ʤʳʰʮ ʠʤʝʶʪ ʦʙ-
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ʱʠʝ ʧʨʠʯʠʥʳ ʨʘʟʚʠʪʠʷ, ʦʩʦʙʝʥʥʦ ʫ ʧʦʞʠʣʳʭ ʣʶʜʝʡ, ʩʪʨʘʜʘʶʱʠʭ ʪʷʞʝ-

ʣʳʤʠ ʭʨʦʥʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ʊʝʨʤʠʥ çʦʩʪʝʦʩʘʨʢʦʧʝʥʠʷè ʦʟʥʘʯʘʝʪ 

ʩʦʯʝʪʘʥʠʝ ʩʘʨʢʦʧʝʥʠʠ ʠ ʦʩʪʝʦʧʝʥʠʠ/ʦʩʪʝʦʧʦʨʦʟʘ. ʇʦʷʚʠʣʦʩʴ ʵʪʦ ʧʦʥʷʪʠʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ, ʪ.ʢ. ʥʘʢʦʧʣʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, 

ʯʪʦ ʠʟʤʝʥʝʥʠʷ ʢʦʩʪʥʦʡ ʧʣʦʪʥʦʩʪʠ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʩʦʩʪʦʷʥʠʝʤ ʩʢʝʣʝʪʥʦʡ 

ʤʫʩʢʫʣʘʪʫʨʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʩʪʝʦʩʘʨʢʦʧʝʥʠʠ ʫ ʙʦʣʴʥʳʭ ʍʆɹʃ ʧʨʦʚʦ-

ʜʷʪʩʷ ʚʧʝʨʚʳʝ. ʆʙʩʣʝʜʦʚʘʥʠʝ ʧʘʮʠʝʥʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʥʦʚʳʤ ʨʝʢʦ-

ʤʝʥʜʘʮʠʷʤ EWGSOP2 2018 ʛ. ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝ ʪʦʣʴʢʦ ʦʮʝʥʢʫ ʧʝʨʠ-

ʬʝʨʠʯʝʩʢʦʡ ʩʢʝʣʝʪʥʦʡ ʤʫʩʢʫʣʘʪʫʨʳ, ʥʦ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʩʠʣʳ 

(ʤʘʢʩʠʤʘʣʴʥʦʝ ʠʥʩʧʠʨʘʪʦʨʥʦʝ ʠ ʵʢʩʧʠʨʘʪʦʨʥʦʝ ʜʘʚʣʝʥʠʝ ʚ ʚʝʨʭʥʠʭ ʜʳʭʘ-

ʪʝʣʴʥʳʭ ʧʫʪʷʭ), ʘ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʘ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʤʳʰʮ (ʜʘʥʥʳʝ ʂʊ ʦʨ-

ʛʘʥʦʚ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ). ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʘʮʠʝʥʪʦʚ ʩ ʍʆɹʃ ʚ ʢʣʠʥʠʯʝʩʢʫʶ 

ʧʨʘʢʪʠʢʫ ʧʦʟʚʦʣʠʪ ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʠʥʚʘʣʠʜʥʦʩʪʠ ʠ 

ʩʤʝʨʪʥʦʩʪʠ ʫ ʪʘʢʠʭ ʙʦʣʴʥʳʭ ʩ ʮʝʣʴʶ ʧʨʦʚʝʜʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʦʬʠʣʘʢ-

ʪʠʯʝʩʢʠʭ ʠ ʣʝʯʝʙʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

Цель исследования ï ʦʧʨʝʜʝʣʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʠ ʧʨʦʛʥʦ-

ʩʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʦʩʪʝʦʩʘʨʢʦʧʝʥʠʠ ʫ ʙʦʣʴʥʳʭ ʍʆɹʃ. 

Материал и методы. ɺ ʦʜʥʦʤʦʤʝʥʪʥʦʝ (ʧʦʧʝʨʝʯʥʦʝ) ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʙʳʣʠ ʚʢʣʶʯʝʥʳ 86 ʧʘʮʠʝʥʪʦʚ ʩʦ ʩʪʘʙʠʣʴʥʦʡ ʍʆɹʃ (68 ʤʫʞʯʠʥ ʠ 18 ʞʝʥ-

ʱʠʥ, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ï 66,6Ñ8,7 ʣʝʪ). ʇʦʣʫʯʝʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩʣʝ-

ʜʫʶʱʠʝ ʜʘʥʥʳʝ: ʢʣʠʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ (ʚʢʣʶʯʘʷ ʘʥʘʤʥʝʟ ʦʙʦʩʪʨʝʥʠʡ, 

ʦʮʝʥʢʫ ʩʠʤʧʪʦʤʦʚ (mMRC)), ʣʝʛʦʯʥʘʷ ʬʫʥʢʮʠʷ ʧʦ ʜʘʥʥʳʤ ʩʧʠʨʦʤʝʪʨʠʠ, ʘ 

ʪʘʢʞʝ ʩʠʣʘ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʤʳʰʮ ʧʨʠ ʙʦʜʠʧʣʝʪʠʟʤʦʛʨʘʬʠʠ. ʇʘʮʠʝʥʪʳ ʦʮʝ-

ʥʠʚʘʣʠʩʴ ʩʦʛʣʘʩʥʦ GOLD 2019 ʛ. ʉʘʨʢʦʧʝʥʠʷ ʠ ʩʪʝʧʝʥʴ ʝʝ ʪʷʞʝʩʪʠ ʦʧʨʝʜʝ-

ʣʷʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʘʣʛʦʨʠʪʤʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʝʚʨʦʧʝʡʩʢʦʡ ʨʘʙʦʯʝʡ 

ʛʨʫʧʧʦʡ ʧʦ ʩʘʨʢʦʧʝʥʠʠ ʫ ʧʦʞʠʣʳʭ ʣʶʜʝʡ (EWGSOP2). ɼʣʷ ʦʮʝʥʢʠ 

ʦʩʪʝʦʩʘʨʢʦʧʝʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʣʠʥʠʯʝʩʢʠʝ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ, ʣʘʙʦʨʘ-

ʪʦʨʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʥʜʝʢʩ ʘʧʧʝʥʜʠʢʫʣʷʨʥʦʡ ʪʦʱʝʡ ʤʘʩʩʳ ʘʥʘ-

ʣʠʟʠʨʦʚʘʣʩʷ ʩ ʧʦʤʦʱʴʶ ɼʈɸ. 

Результаты исследования. ʇʦ ʜʘʥʥʳʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʩʪʝʦʩʘʨʢʦʧʝʥʠʷ ʙʳʣʘ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ ʫ 37 ʧʘʮʠʝʥʪʦʚ ʩʦ ʩʪʘʙʠʣʴʥʦʡ 

ʍʆɹʃ ʠʟ 86 (43%), ʠʟ ʥʠʭ 51,6% ʠʤʝʣʠ ʠʥʚʘʣʠʜʠʟʠʨʫʶʱʠʝ ʧʝʨʝʣʦʤʳ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʢʦʤʧʨʝʩʩʠʦʥʥʳʝ ʧʝʨʝʣʦʤʳ ʧʦʟʚʦʥʦʯʥʠʢʘ 

(53,6%) ʧʝʨʝʣʦʤʳ ʰʝʡʢʠ ʙʝʜʨʘ (10,7%). ʏʘʩʪʦʪʘ ʧʝʨʝʣʦʤʦʚ ʣʶʙʦʡ ʣʦʢʘʣʠ-

ʟʘʮʠʠ ʙʳʣʘ ʚʳʰʝ ʚ ʛʨʫʧʧʘʭ ʉ ʠ D ʧʦ GOLD 2019 (ʨ<0,05). ʆʩʪʝʦʩʘʨʢʦʧʝ-

ʥʠʷ ʥʘʙʣʶʜʘʣʘʩʴ ʧʨʠ ʣʶʙʦʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʍʆɹʃ, ʦʜʥʘʢʦ ʫʩʪʘʥʦʚʣʝʥʳ 
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ʩʣʝʜʫʶʱʠʝ ʧʨʝʜʠʢʪʦʨʳ. ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʵʤʬʠʟʝʤʘʪʦʟ-

ʥʳʤ ʬʝʥʦʪʠʧʦʤ ʍʆɹʃ ʨʠʩʢ ʦʩʪʝʦʩʘʨʢʦʧʝʥʠʠ ʙʳʣ ʚʳʰʝ, ʯʝʤ ʫ ʙʦʣʴʥʳʭ ʩ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʙʨʦʥʭʠʪʠʯʝʩʢʠʤ ʬʝʥʦʪʠʧʦʤ (ʆʐ 2,4 (95% ɼʀ 1,0; 6,1), 

ʨ<0,05). ʆʩʪʝʦʩʘʨʢʦʧʝʥʠʷ ʯʘʱʝ ʚʩʪʨʝʯʘʣʘʩʴ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʚʳʨʘʞʝʥʥʳʤʠ 

ʩʠʤʧʪʦʤʘʤʠ ʦʜʳʰʢʠ (mMRC Ó2), ʯʝʤ ʫ ʙʦʣʴʥʳʭ ʩ çʤʘʣʳʤʠ ʩʠʤʧʪʦʤʘʤʠè 

(mMRC =0-1) (ʆʐ 2,4 (95% ɼʀ 1,0; 6,1), ʨ<0,05). ɹʦʣʴʥʳʝ ʍʆɹʃ ʩ ʪʷʞʝ-

ʣʳʤ ʠ ʢʨʘʡʥʝ ʪʷʞʝʣʳʤ ʦʛʨʘʥʠʯʝʥʠʝʤ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ (ʆʌɺ1<50%) 

ʠʤʝʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʯʘʩʪʦʪʫ ʦʩʪʝʦʩʘʨʢʦʧʝʥʠʠ, ʯʝʤ ʧʘʮʠ-

ʝʥʪʳ ʩ ʆʌɺ1 Ó50% (ʆʐ = 4,3 (95% ɼʀ 1,6;11,1,) ʨ=0,002). 

ʄʳ ʥʝ ʚʳʷʚʠʣʠ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʩʘʨʢʦʧʝʥʠʝʡ ʠ ʯʘʩʪʦʪʦʡ ʦʙʦʩʪʨʝ-

ʥʠʡ (ʚʢʣʶʯʘʷ ʛʦʩʧʠʪʘʣʠʟʘʮʠʶ). ɹʦʣʴʰʠʥʩʪʚʦ ʧʘʮʠʝʥʪʦʚ ʩ ʍʆɹʃ ʠʤʝʣʠ 

ʜʝʬʠʮʠʪ ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʚʠʪʘʤʠʥʘ D (94,1%), ʦʜʥʘʢʦ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʚʠʪʘʤʠʥʘ D ʚʩʪʨʝʯʘʣʦʩʴ ʫ ʙʦʣʴʥʳʭ ʩ ʚʳʨʘʞʝʥʥʳʤʠ 

ʩʠʤʧʪʦʤʘʤʠ ʟʘʙʦʣʝʚʘʥʠʷ (ʛʨʫʧʧʳ B ʠ D ʧʦ GOLD 2019 ʛ.) (p<0,02). 

ʅʘʙʣʶʜʘʣʘʩʴ ʚʟʘʠʤʦʩʚʷʟʴ ʩʠʣʳ ʜʳʭʘʪʝʣʴʥʦʡ ʤʫʩʢʫʣʘʪʫʨʳ ʠ ʫʨʦʚʥʷ ʚʠʪʘ-

ʤʠʥʘ D ʢʨʦʚʠ (ʨ<0,001). ʊʘʢʞʝ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʩʠʣʘ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʤʳʰʮ 

ʜʦʩʪʦʚʝʨʥʦ ʢʦʨʨʝʣʠʨʦʚʘʣʘ ʩ ʩʠʣʦʡ ʠ ʬʫʥʢʮʠʝʡ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʩʢʝʣʝʪ-

ʥʦʡ ʤʫʩʢʫʣʘʪʫʨʳ (ʨ<0,001). ʇʨʠ ʦʮʝʥʢʝ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʤʳʰʮ ʧʦ ʂʊ ʫʩʪʘ-

ʥʦʚʣʝʥʘ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʧʣʦʱʘʜʴʶ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʜʳʭʘʪʝʣʴʥʳʭ 

ʤʳʰʮ, ʘ ʪʘʢʞʝ ʠʭ ʩʫʤʤʦʡ ʩ ʤʘʩʩʦʡ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʩʢʝʣʝʪʥʦʡ ʤʫʩʢʫʣʘ-

ʪʫʨʳ (ʀɸʊʄ) (ʨ<0,001). 

Выводы 

ʆʩʪʝʦʩʘʨʢʦʧʝʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʢʦʤʦʨʙʠʜʥʦʡ ʧʘʪʦʣʦ-

ʛʠʝʡ ʧʨʠ ʍʆɹʃ (43%) ʠ ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʣʠʮ ʩ ʵʤʬʠʟʝʤʘʪʦʟʥʳʤ ʬʝʥʦ-

ʪʠʧʦʤ ʍʆɹʃ (55,3%), ʯʝʤ ʩ ʙʨʦʥʭʠʪʠʯʝʩʢʠʤ ʬʝʥʦʪʠʧʦʤ (33,3%) (ʨ<0,05). 

ʂʦʨʨʝʣʷʮʠʠ ʩ ʆʌɺ1 ʥʝ ʥʘʡʜʝʥʦ, ʦʜʥʘʢʦ ʦʩʪʝʦʩʘʨʢʦʧʝʥʠʷ ʧʨʝʦʙʣʘʜʘʝʪ ʚ 

ʛʨʫʧʧʘʭ ʩ ʚʳʨʘʞʝʥʥʳʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʠ ʪʷʞʝʣʦʡ ʦʙʩʪʨʫʢ-

ʮʠʝʡ (ʨ=0,002). ʆʩʪʝʦʩʘʨʢʦʧʝʥʠʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʠʥʚʘ-

ʣʠʜʠʟʠʨʫʶʱʠʭ ʧʝʨʝʣʦʤʦʚ (51,6%), ʪʘʢʠʭ ʢʘʢ ʧʝʨʝʣʦʤʳ ʧʦʟʚʦʥʦʯʥʠʢʘ 

(53,6%), ʰʝʡʢʠ ʙʝʜʨʘ (10,7%) ʠ ʜʨ. (35,7%). ʏʘʩʪʦʪʘ ʧʝʨʝʣʦʤʦʚ ʚʳʰʝ ʚ 

ʛʨʫʧʧʘʭ ʉ ʠ D ʧʦ GOLD 2019 (ʨ<0,05). ʆʩʪʝʦʩʘʨʢʦʧʝʥʠʷ ʩʚʷʟʘʥʘ ʩ ʜʝʬʠ-

ʮʠʪʦʤ ʚʠʪʘʤʠʥʘ D ʢʨʦʚʠ ʫ ʙʦʣʴʥʳʭ ʍʆɹʃ, ʢʦʪʦʨʳʡ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥ ʚ 

ʛʨʫʧʧʘʭ ɺ ʠ D ʧʦ GOLD 2019 (p<0,02). ʅʝʜʦʩʪʘʪʦʢ, ʜʝʬʠʮʠʪ ʠ ʚʳʨʘʞʝʥ-

ʥʳʡ ʜʝʬʠʮʠʪ ʚʠʪʘʤʠʥʘ D ʢʨʦʚʠ ʫ ʙʦʣʴʥʳʭ ʍʆɹʃ ʩʚʷʟʘʥ ʩʦ ʩʣʘʙʦʩʪʴʶ 

ʜʳʭʘʪʝʣʴʥʳʭ ʤʳʰʮ (ʨ<0,001). ʉʠʣʘ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʤʳʰʮ ʜʦʩʪʦʚʝʨʥʦ 

ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʩʠʣʦʡ ʠ ʬʫʥʢʮʠʝʡ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʩʢʝʣʝʪʥʦʡ ʤʫʩʢʫʣʘʪʫʨʳ 

(ʨ<0,001). ʇʣʦʱʘʜʴ ʚʩʝʭ ʛʨʫʧʧ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʤʳʰʮ, ʘ ʪʘʢʞʝ ʠʭ ʩʫʤʤʘ 

ʜʦʩʪʦʚʝʨʥʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʤʘʩʩʦʡ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʩʢʝʣʝʪʥʳʭ ʤʳʰʮ 



93 

 

(ʀɸʊʄ) (ʨ<0,001). 
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ИССЛЕДОВАНИЕ ВОЗМОЖНОСТЕЙ ОБНАРУЖЕНИЯ ОЧАГОВ 

ПНЕВМОНИИ МЕТОДОМ ТРАНСМИССИОННОГО 

АКУСТИЧЕСКОГО ЗОНДИРОВАНИЯ ЛЕГКИХ 

В ДИАПАЗОНЕ ЧАСТОТ 10-19 КГЦ 

ɸ.ɼ. ʐʠʨʷʝʚ1, ɺ.ʀ. ʂʦʨʝʥʙʘʫʤ1, ʄ.ɸ. ʉʘʬʨʦʥʦʚʘ1, 

ʖ.ɺ. ʂʫʣʘʢʦʚ2, ɺ.ɺ. ʄʘʣʘʝʚʘ1, ʆ.ʀ. ʂʘʙʘʥʮʦʚʘ1 

 

ʊʠʭʦʦʢʝʘʥʩʢʠʡ ʦʢʝʘʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤ. ɺ.ʀ. ʀʣʴʠʯʝʚʘ ɼɺʆ ʈɸʅ, 

ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, ʈʦʩʩʠʷ (1) 

ʌɻɹʆʋ ɺʆ ʊɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, ʈʦʩʩʠʷ (2) 

 

Аннотация. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʥʘʨʫʞʝʥʠʷ ʦʯʘʛʦʚ 

ʧʥʝʚʤʦʥʠʠ ʧʦ ʘʢʫʩʪʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʪʨʘʥʩʤʠʩʩʠʦʥʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʚʫʢʘ 

ʯʝʨʝʟ ʣʝʛʢʠʝ ʯʝʣʦʚʝʢʘ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ 10 ï 19 ʢɻʮ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʩʞʘʪʠʷ 

ʠʤʧʫʣʴʩʘ. ʇʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʣʠʯʝʥʠʷ ʘʢʫʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʚʫʢʦʧʨʦʚʝ-

ʜʝʥʠʷ ʚ ʛʨʫʧʧʘʭ ʟʜʦʨʦʚʳʭ ʠ ʧʘʮʠʝʥʪʦʚ ʩ ʦʯʘʛʦʚʦʡ ʧʥʝʚʤʦʥʠʝʡ. ʆʮʝʥʝʥʦ ʧʦʪʝʥʮʠʘʣʴʥʦʝ 

ʨʘʟʨʝʰʝʥʠʝ. 

Ключевые слова: ʩʣʦʞʥʳʝ ʩʠʛʥʘʣʳ, ʚʟʘʠʤʥʦ-ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʦʙʨʘʙʦʪʢʘ, ʧʨʠ-

ʭʦʜʳ ʩʠʛʥʘʣʘ, ʟʚʫʢʦʧʨʦʚʝʜʝʥʠʝ, ʩʢʦʨʦʩʪʴ ʟʚʫʢʘ, ʛʨʫʜʥʘʷ ʢʣʝʪʢʘ, ʧʥʝʚʤʦʥʠʷ. 

 

Abstract. The article is devoted to the study of the possibility of detecting pneumonia 

foci by the acoustic characteristics of the propagation of the transmitted sound through the hu-

man lungs in the frequency range of 10 ï 19 kHz using the pulse compression method. The 

possibility of distinction between acoustic characteristics of sound transmission in the groups 

of healthy and patients with focal pneumonia is shown. Potential spatial resolution is estimated. 

Key words: complex signals, cross-correlation signal processing, transmitted signal ar-

rivals, sound conduction, sound velocity, thorax, pneumonia. 

 

ʀʥʪʝʥʩʠʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʙʲʝʢʪʠʚʠʟʘʮʠʠ ʘʢʫʩʪʠʯʝʩʢʠʭ ʬʝʥʦʤʝ-

ʥʦʚ ʜʳʭʘʥʠʷ ʚʝʜʫʪʩʷ ʩ 70-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ [1]. ʆʜʥʘʢʦ ʥʘʜʝʞʥʳʝ ʜʠ-

ʘʛʥʦʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʚʩʝ ʝʱʝ ʥʝ ʩʦʟʜʘʥʳ. ɺ ʯʘʩʪʥʦʩʪʠ, ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʜʦ-

ʩʪʠʛʥʫʪʳ ʫʩʧʝʭʠ ʚ ʩʦʟʜʘʥʠʠ ʘʢʫʩʪʠʯʝʩʢʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠʣʠ ʪʦʤʦʛʨʘʬʠʠ 

ʣʝʛʢʠʭ [2]. 

ʈʘʥʝʝ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʟʚʫʢʦʧʨʦʚʝʜʝʥʠʝ ʚ ʣʝʛʢʠʭ ʯʝʣʦʚʝʢʘ ʚʦʟʤʦʞʥʦ 

ʣʠʰʴ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʜʦ 1000 ɻʮ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʦʤ ʩʢʦʨʦʩʪʷʤʠ ʟʚʫʢʦʚʳʭ 

ʚʦʣʥ ʚ ʧʨʝʜʝʣʘʭ 15 ï 200 ʤ/ʩ [3]. ʅʘ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʯʘʩʪʦʪʘʭ ʟʚʫʢʦʧʨʦʚʝʜʝ-

ʥʠʝ ʩʯʠʪʘʣʦʩʴ ʥʝʚʦʟʤʦʞʥʳʤ ʠʟ-ʟʘ ʧʦʚʳʰʝʥʥʦʛʦ ʟʘʪʫʭʘʥʠʷ. ʆʜʥʘʢʦ ʥʝʜʘʚʥʦ 

ʙʳʣ ʚʳʷʚʣʝʥ ʬʝʥʦʤʝʥ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ çʦʢʥʘ ʧʨʦʟʨʘʯʥʦ-

ʩʪʠè ʧʘʨʝʥʭʠʤʳ ʣʝʛʢʠʭ ʯʝʣʦʚʝʢʘ ʚ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʤ ʜʠʘʧʘʟʦʥʝ 10 ï 40 ʢɻʮ 

[4], ʭʘʨʘʢʪʝʨʠʟʫʝʤʳʡ ʩʢʦʨʦʩʪʴʶ ʟʚʫʢʘ ʦʢʦʣʦ 1000 ʤ/ʩ, ʠ ʦʪʢʨʳʚʘʶʱʠʡ ʥʦ-

ʚʳʝ ʧʝʨʩʧʝʢʪʠʚʳ. 
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ɸʚʪʦʨʘʤʠ [5] ʧʨʝʜʣʦʞʝʥ ʦʨʠʛʠʥʘʣʴʥʳʡ ʤʝʪʦʜ ʟʦʥʜʠʨʦʚʘʥʠʷ ʣʝʛʢʠʭ 

ʯʝʣʦʚʝʢʘ ʧʫʪʝʤ ʧʦʜʘʯʠ ʩʣʦʞʥʳʭ ʩʠʛʥʘʣʦʚ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ, ʠ 

ʚʳʯʠʩʣʝʥʠʷ ʚʟʘʠʤʥʦ-ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ (ɺʂʌ) ʠʟʣʫʯʝʥʥʦʛʦ ʠ ʧʨʠ-

ʥʷʪʦʛʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʩʠʛʥʘʣʘ, ʠʟʚʝʩʪʥʳʡ ʢʘʢ ʤʝʪʦʜ ʩʞʘʪʠʷ 

ʠʤʧʫʣʴʩʘ, ʧʦʟʚʦʣʷʶʱʠʡ ʨʘʟʜʝʣʷʪʴ ʚʦ ʚʨʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ ʦʪʜʝʣʴʥʳʝ ʧʨʠ-

ʭʦʜʳ ʟʚʫʢʦʚʳʭ ʚʦʣʥ ʩ ʨʘʟʨʝʰʝʥʠʝʤ ʧʦʨʷʜʢʘ 0.1 ʤʩ. ʀʩʩʣʝʜʦʚʘʥʠʷ, ʚʳʧʦʣ-

ʥʝʥʥʳʝ ʵʪʠʤ ʤʝʪʦʜʦʤ ʜʣʷ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ 10 ï 19 ʢɻʮ [6] ʧʦʟ-

ʚʦʣʠʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʳʷʚʠʪʴ ʥʘʣʠʯʠʝ ʥʝʩʢʦʣʴʢʠʭ ʧʫʪʝʡ ʧʨʦʚʝʜʝʥʠʷ 

ʟʚʫʢʦʚʳʭ ʚʦʣʥ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʩʢʦʨʦʩʪʴʶ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ɼʘʣʝʝ ʙʳʣʘ ʧʦʜʪʚʝʨʞʜʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʣʦʞʝʥʠʷ ʧʨʠ-

ʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʝ (ʙʦʣʝʝ 150 ʤ/ʩ), ʩʨʝʜʥʝʩʢʦʨʦʩʪʥʳʝ 

(50 ï 150 ʤ/ʩ) ʠ ʥʠʟʢʦʩʢʦʨʦʩʪʥʳʝ (ʤʝʥʝʝ 50 ʤ/ʩ) ʩʝʤʝʡʩʪʚʘ ʧʨʠʭʦʜʦʚ [7]. 

ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʘ ʪʨʘʩʩʘʭ ʟʦʥʜʠʨʦʚʘʥʠʷ, ʛʜʝ ʠʟʣʫʯʘʪʝʣʴ ʠ ʜʘʪʯʠʢ ʨʘʩ-

ʧʦʣʘʛʘʶʪʩʷ ʦʧʧʦʟʠʪʥʦ, ʘʤʧʣʠʪʫʜʘ ʠ ʩʢʦʨʦʩʪʴ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ (ʙʦʣʝʝ 150 

ʤ/ʩ) ʠ ʩʨʝʜʥʝʩʢʦʨʦʩʪʥʳʭ (150 ï 50 ʤ/ʩ) ʧʨʠʭʦʜʦʚ ʟʚʫʢʦʚʦʡ ʚʦʣʥʳ ʟʘʚʠʩʷʪ ʦʪ 

ʩʪʝʧʝʥʠ ʚʦʟʜʫʭʦʥʘʧʦʣʥʝʥʠʷ ʣʝʛʢʠʭ. ʆʪʩʫʪʩʪʚʠʝ ʠʟʤʝʥʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʟʚʫʢʘ ʧʨʦʰʝʜʰʝʛʦ ʯʝʨʝʟ ʧʘʨʝʥʭʠʤʫ ʣʝʛʢʠʭ ʤʝʞʜʫ ʤʘʥʝʚʨʘʤʠ ʟʘʜʝʨʞʢʠ ʜʳ-

ʭʘʥʠʷ ʥʘ ʚʜʦʭʝ ʠ ʚʳʜʦʭʝ ʘʢʫʩʪʠʯʝʩʢʠ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʦ ʢʘʢ ʩʥʠʞʝʥʠʝ ʚʦʟ-

ʜʫʭʦʥʘʧʦʣʥʝʥʠʷ ʣʝʛʦʯʥʦʡ ʪʢʘʥʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʤʝʝʪʩʷ ʥʝʢʦʪʦʨʳʡ ʧʦʪʝʥ-

ʮʠʘʣ ʜʣʷ ʦʮʝʥʢʠ ʣʦʢʘʣʴʥʦʡ ʚʝʥʪʠʣʷʮʠʠ ʣʝʛʦʯʥʦʡ ʧʘʨʝʥʭʠʤʳ.  

Цель исследования ï ʠʟʫʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʙʥʘʨʫʞʝʥʠʷ ʦʯʘʛʦʚ 

ʧʥʝʚʤʦʥʠʠ ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʪʨʘʥʩʤʠʩʩʠʦʥʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʚʫʢʘ 

ʯʝʨʝʟ ʣʝʛʢʠʝ ʯʝʣʦʚʝʢʘ in vivo ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ 10 ï 19 ʢɻʮ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʤʝʪʦʜʘ ʩʞʘʪʠʷ ʠʤʧʫʣʴʩʘ. 

Материалы и методы. ʋʩʪʘʥʦʚʢʘ ʜʣʷ ʪʨʘʥʩʤʠʩʩʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘ-

ʥʠʷ ʣʝʛʢʠʭ ʯʝʣʦʚʝʢʘ, ʦʧʠʩʘʥʥʘʷ ʨʘʥʝʝ [7], ʦʩʥʘʱʝʥʘ ʢʦʤʧʣʝʢʪʦʤ ʫʩʪʘʥʘʚʣʠ-

ʚʘʝʤʳʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʦʜʥʦʢʦʤʧʦʥʝʥʪʥʳʭ ʚʳʩʦʢʦʯʘʩʪʦʪ-

ʥʳʭ ʜʘʪʯʠʢʦʚ ʘʢʩʝʣʝʨʦʤʝʪʨʠʯʝʩʢʦʛʦ ʪʠʧʘ. ɺ ʢʘʯʝʩʪʚʝ ʟʦʥʜʠʨʫʶʱʝʛʦ ʩʠʛ-

ʥʘʣʘ ʠʩʧʦʣʴʟʦʚʘʥ ʣʠʥʝʡʥʦ ʯʘʩʪʦʪʥʦ-ʤʦʜʫʣʠʨʦʚʘʥʥʳʡ (ʃʏʄ) ʩʠʛʥʘʣ ʩ ʧʦʣʦ-

ʩʦʡ ʯʘʩʪʦʪ 10 ï 19 ʢɻʮ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʧʝʨʝʩʪʨʦʡʢʠ 10 ʩ. ʉʠʛʥʘʣ ʠʟ-

ʣʫʯʘʣʩʷ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʢʦʤʧʘʢʪʥʳʤ ʚʠʙʨʦʩʪʝʥʜʦʤ 4810 

Br¿el & KjÞr. ʀʟʣʫʯʘʪʝʣʠ ʫʧʨʘʚʣʷʣʠʩʴ ʘʥʘʣʦʛʦʚʳʤ ʩʠʛʥʘʣʦʤ ʩ ʎɸʇ ʚʳʥʦʩ-

ʥʦʡ ʟʚʫʢʦʚʦʡ ʢʘʨʪʳ Transit, M-Audio ʦʪ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ, ʯʘʩʪʦʪʘ 

ʜʠʩʢʨʝʪʠʟʘʮʠʠ 96 ʢɻʮ. ʉʠʛʥʘʣ ʥʘ ʠʟʣʫʯʘʪʝʣʠ ʧʦʜʘʚʘʣʩʷ ʯʝʨʝʟ ʫʩʠʣʠʪʝʣʴ 

ʤʦʱʥʦʩʪʠ ʟʚʫʢʦʚʦʛʦ ʜʠʘʧʘʟʦʥʘ ʯʘʩʪʦʪ 860 PHONIC MAX. ʉʠʥʭʨʦʥʥʘʷ ʟʘ-

ʧʠʩʴ ʩʠʛʥʘʣʦʚ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʥʘ ʯʘʩʪʦʪʝ ʜʠʩʢʨʝʪʠʟʘʮʠʠ 40 ʢɻʮ 16-ʢʘʥʘʣʴ-

ʥʳʤ ʩʘʤʦʧʠʩʮʝʤ Power Lab (AD Instruments). 
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ɸʢʫʩʪʠʯʝʩʢʠʝ ʜʘʪʯʠʢʠ ʧʨʠʢʣʝʠʚʘʣʠʩʴ ʜʚʫʩʪʦʨʦʥʥʝʡ ʛʠʧʧʦʘʣʣʝʨʛʝʥ-

ʥʦʡ ʢʣʝʷʱʝʡ ʣʝʥʪʦʡ ʜʣʷ ʢʦʞʠ (Soft leaves) ʚ ʪʦʯʢʘʭ ʨʝʛʠʩʪʨʘʮʠʠ ʥʘ ʛʨʫʜʥʦʡ 

ʢʣʝʪʢʝ ʥʘʜ ʢʘʞʜʳʤ ʠʟ ʩʝʛʤʝʥʪʦʚ ʣʝʛʢʠʭ (ʧʨʘʚʦʛʦ ʣʝʛʢʦʛʦ ï SR, ʣʝʚʦʛʦ, ï SL), 

ʥʝʯʝʪʥʳʝ ʥʦʤʝʨʘ ʜʘʪʯʠʢʦʚ ï ʩʧʨʘʚʘ, ʯʝʪʥʳʝ ï ʩʣʝʚʘ. ɼʘʪʯʠʢʠ 3 ʠ 4 ʨʘʩʧʦʣʘ-

ʛʘʶʪʩʷ ʥʘ ʫʨʦʚʥʝ I ʤʝʞʨʝʙʝʨʴʷ ʧʦ ʩʨʝʜʥʝʢʣʶʯʠʯʥʦʡ ʣʠʥʠʠ ʩʧʨʘʚʘ ʥʘʜ SR1 

ʠ ʩʣʝʚʘ ʥʘʜ SL1; 5 ʠ 6 ʥʘ ʫʨʦʚʥʝ IV ʤʝʞʨʝʙʝʨʴʷ ʧʦ ʦʢʦʣʦʧʦʟʚʦʥʦʯʥʦʡ ʣʠʥʠʠ 

ʩʧʨʘʚʘ ʥʘʜ SR6 ʠ ʩʣʝʚʘ ʥʘʜ SL6; 7 ʠ 8 ʥʘ ʫʨʦʚʥʝ VIII ʤʝʞʨʝʙʝʨʴʷ ʤʝʞʜʫ 

ʣʦʧʘʪʦʯʥʦʡ ʠ ʟʘʜʥʝʧʦʜʤʳʰʝʯʥʦʡ ʣʠʥʠʷʤʠ ʩʧʨʘʚʘ ʥʘʜ SR9 ʠ ʩʣʝʚʘ ʥʘʜ SL9; 

9 ʠ 10 ʥʘ ʫʨʦʚʥʝ VIII ʤʝʞʨʝʙʝʨʴʷ ʤʝʞʜʫ ʟʘʜʥʝʧʦʜʤʳʰʝʯʥʦʡ ʠ ʩʨʝʜʥʝ ʧʦʜ-

ʤʳʰʝʯʥʦʡ ʣʠʥʠʷʤʠ ʩʧʨʘʚʘ ʥʘʜ SR8 ʠ ʩʣʝʚʘ ʥʘʜ SL8; 11 ʠ 12 ʥʘ ʫʨʦʚʥʝ VIII 

ʤʝʞʨʝʙʝʨʴʷ ʤʝʞʜʫ ʣʦʧʘʪʦʯʥʦʡ ʠ ʦʢʦʣʦ ʧʦʟʚʦʥʦʯʥʦʡ ʣʠʥʠʷʤʠ ʩʧʨʘʚʘ SR10 

ʠ SL10. 

ʇʨʠ ʠʟʣʫʯʝʥʠʠ ʟʦʥʜʠʨʫʶʱʝʛʦ ʩʠʛʥʘʣʘ ʚʠʙʨʦʩʪʝʥʜ ʫʜʝʨʞʠʚʘʣʩʷ ʨʫ-

ʢʦʡ ʦʧʝʨʘʪʦʨʘ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʦʨʠʝʥʪʘʮʠʠ ʦʩʠ ʚʠʙʨʦʙʦʣʪʘ ʧʦ ʥʦʨʤʘʣʠ ʢ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ. ʊʦʯʢʠ ɹ1 ʠ ɹ2 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʝʩʪʘʤ ʫʩʪʘʥʦʚʢʠ 

ʰʪʘʤʧʘ ʚʠʙʨʦʙʦʣʪʘ ʚ ʥʘʜʢʣʶʯʠʯʥʳʝ ʦʙʣʘʩʪʠ ʩʧʨʘʚʘ ʥʘʜ SR1 ʠ ʩʣʝʚʘ ʥʘʜ 

SL1, ʪʦʯʢʠ ɹ3 ʠ ɹ4 ï ʥʘ ʫʨʦʚʥʝ VIII ʤʝʞʨʝʙʝʨʴʷ ʧʦ ʟʘʜʥʝʡ ʧʦʜʤʳʰʝʯʥʦʡ 

ʣʠʥʠʠ ʩʧʨʘʚʘ ʥʘʜ SR9 ʠ ʩʣʝʚʘ ʥʘʜ SL8. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʦʙʩʣʝʜʫʝʤʳʝ ʧʦʩʣʝʜʦ-

ʚʘʪʝʣʴʥʦ ʚʳʧʦʣʥʷʣʠ ʩʣʝʜʫʶʱʠʝ ʜʳʭʘʪʝʣʴʥʳʝ ʤʘʥʝʚʨʳ: ʟʘʜʝʨʞʢʫ ʜʳʭʘʥʠʷ 

ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʚʜʦʭʝ (HF2), ʟʘʜʝʨʞʢʫ ʜʳʭʘʥʠʷ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʚʳ-

ʜʦʭʝ (HF3). 

ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʩʠʛʥʘʣʦʚ ʚʳʯʠʩʣʷʝʪʩʷ ʚʟʘʠʤʥʦ-ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʬʫʥʢ-

ʮʠʷ (ɺʂʌ) ʠʟʣʫʯʝʥʥʦʛʦ ʠ ʧʨʠʥʷʪʦʛʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʩʠʛʥʘʣʘ 

ʚ ʜʚʫʭ ʥʦʨʤʠʨʦʚʢʘʭ [7]: ʢʦʵʬʬʠʮʠʝʥʪ ʚʟʘʠʤʥʦʡ ʢʦʨʨʝʣʷʮʠʠ Rxy, ʦʮʝʥʠʚʘ-

ʶʱʠʡ ʩʪʝʧʝʥʴ ʩʭʦʞʝʩʪʠ ʧʨʠʥʷʪʦʛʦ ʩʠʛʥʘʣʘ ʩ ʠʩʭʦʜʥʳʤ, ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʧʝ-

ʨʝʜʘʯʠ Txy, ʩʦʜʝʨʞʘʱʠʡ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʪʝʧʝʥʠ ʩʭʦʞʝʩʪʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʤ 

ʫʨʦʚʥʝ ʘʤʧʣʠʪʫʜ ʧʨʠʥʷʪʦʛʦ ʠ ʟʦʥʜʠʨʫʶʱʝʛʦ ʩʠʛʥʘʣʦʚ ʚ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʤ 

ʤʘʩʰʪʘʙʝ. ɼʣʷ ʬʫʥʢʮʠʡ Rxy ʠ Txy ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʦʛʠʙʘʶʱʠʝ ɻʠʣʴʙʝʨʪʘ, 

ʚ ʨʝʟʫʣʴʪʘʪʝ, ʯʝʛʦ ʧʦʣʫʯʘʣʠʩʴ ʛʨʘʬʠʢʠ, ʥʘʟʳʚʘʝʤʳʝ ʩʚʝʨʪʢʘʤʠ ʟʦʥʜʠʨʫʶ-

ʱʝʛʦ ʠ ʧʨʠʥʷʪʦʛʦ ʩʠʛʥʘʣʦʚ (ʨʠʩ. 1). ʂʘʞʜʳʡ ʧʠʢ ʩʚʝʨʪʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ 

ʦʙʱʝʠʟʚʝʩʪʥʳʤʠ ʨʘʜʠʦ- ʠ ʛʠʜʨʦʣʦʢʘʮʠʦʥʥʳʤʠ ʩʦʦʙʨʘʞʝʥʠʷʤʠ, ʘ ʪʘʢʞʝ 

ʥʘʰʠʤ ʦʧʳʪʦʤ [3,5,6] ʪʨʘʢʪʫʝʪʩʷ ʢʘʢ ʦʪʜʝʣʴʥʳʡ ʧʨʠʭʦʜ ʟʦʥʜʠʨʫʶʱʝʛʦ ʩʠʛ-

ʥʘʣʘ, ʠʤʝʶʱʠʡ ʩʚʦʶ ʚʨʝʤʝʥʥʫʶ ʟʘʜʝʨʞʢʫ. ʂʘʞʜʳʡ ʪʘʢʦʡ ʧʨʠʭʦʜ, ʧʨʝʚʳ-

ʰʘʶʱʠʡ ʫʨʦʚʝʥʴ ʙʦʢʦʚʳʭ ʣʝʧʝʩʪʢʦʚ ʘʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ ʟʦʥʜʠ-

ʨʫʶʱʝʛʦ ʩʠʛʥʘʣʘ (Rxy> 0.18), ʨʘʩʧʦʟʥʘʚʘʣʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʠ ʧʦʤʝʯʝʥ 

ʢʨʘʩʥʦʡ ʤʝʪʢʦʡ (ʨʠʩ. 1). ʈʝʟʫʣʴʪʠʨʫʶʱʘʷ ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʚʫʢʦ-

ʚʦʡ ʚʦʣʥʳ ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʠʭʦʜʘ ʩʠʛʥʘʣʘ ʨʘʩʩʯʠʪʘʥʘ ʧʦ ʧʨʷʤʦ ʠʟʤʝʨʝʥʥʦʤʫ 
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ʧʝʣʚʠʤʝʪʨʦʤ ʨʘʩʩʪʦʷʥʠʶ ʤʝʞʜʫ ʮʝʥʪʨʦʤ ʩʣʝʜʘ ʧʨʦʝʢʮʠʠ ʰʪʘʤʧʘ 

ʚʠʙʨʦʙʦʣʪʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʣʘ ʠ ʮʝʥʪʨʦʤ ʧʦʟʠʮʠʠ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʠʝʤʥʦʛʦ 

ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʜʘʪʯʠʢʘ, ʦʪʥʝʩʝʥʥʦʤʫ ʢ ʚʨʝʤʝʥʥʦʡ ʟʘʜʝʨʞʢʝ, ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʧʦ ʩʚʝʨʪʢʝ. ʈʘʩʩʯʠʪʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʟʚʫʢʘ ʦʙʦʟʥʘʯʝʥʳ ʮʠʬʨʘʤʠ ʥʘʜ 

ʧʠʢʘʤʠ ʩʚʝʨʪʢʠ (ʨʠʩ. 1). 

 

 
ʘ) 

 
ʙ) 

 

ʈʠʩ. 1. ɺʟʘʠʤʥʦ-ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʬʫʥʢʮʠʠ ʧʨʠ ʟʦʥʜʠʨʦʚʘʥʠʠ ʚʳʩʦʢʦʯʘ-

ʩʪʦʪʥʳʤ ʩʠʛʥʘʣʦʤ 10 ï 19 ʢɻʮ (ʠʟʣʫʯʝʥʠʠ ʠʟ ʪ. ɹ3 ʨʝʛʠʩʪʨʘʮʠʠ ʥʘ ʪ. 10, 

ʟʜʦʨʦʚʳʡ ʜʦʙʨʦʚʦʣʝʮ ʉ.): 

ʘ) ʦʛʠʙʘʶʱʘʷ ʬʫʥʢʮʠʠ Rxy, ʙ) ʦʛʠʙʘʶʱʘʷ ʬʫʥʢʮʠʠ Txy, 

ʩʠʥʠʤ ʧʦʢʘʟʘʥʳ ʬʫʥʢʮʠʠ ʧʨʠ ʟʘʜʝʨʞʢʝ ʜʳʭʘʥʠʷ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʤ ʚʜʦʭʝ, 

ʟʝʣʝʥʳʤ ï ʧʨʠ ʟʘʜʝʨʞʢʝ ʜʳʭʘʥʠʷ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʤ ʚʳʜʦʭʝ, 

ʧʫʥʢʪʠʨʥʳʝ ʣʠʥʠʠ ï ʛʨʘʬʠʢʠ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ Txy ʚ ʢʘʞʜʦʡ ʠʟ ʧʦʣʦʩ 

ʩʢʦʨʦʩʪʝʡ ʟʚʫʢʘ, 

ʢʨʘʩʥʳʝ ʪʦʯʢʠ ï ʧʠʢʠ ʦʛʠʙʘʶʱʝʡ, ʮʠʬʨʳ ï ʨʝʟʫʣʴʪʠʨʫʶʱʘʷ ʩʢʦʨʦʩʪʴ 

ʟʚʫʢʘ (ʤ/ʩ). 

 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʙʳʣʠ ʟʘʜʝʡʩʪʚʦʚʘʥʳ 7 ʟʜʦʨʦʚʳʭ ʣʠʮ ʠ 18 ʧʘʮʠʝʥʪʦʚ ʩ 

ʜʠʘʛʥʦʟʦʤ ʩʝʛʤʝʥʪʘʨʥʦʡ ʧʥʝʚʤʦʥʠʠ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʧʨʘʚʦʤ ʣʝʛʢʦʤ, 

ʩʝʛʤʝʥʪʘʭ SR6, SR9, SR8). ɺʩʝ ʜʦʙʨʦʚʦʣʴʮʳ ʜʘʣʠ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʛʣʘ-

ʩʠʝ ʥʘ ʫʯʘʩʪʠʝ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ. ʅʘʣʠʯʠʝ ʠ ʣʦʢʘʣʠʟʘʮʠʷ ʦʯʘʛʦʚ ʧʥʝʚʤʦʥʠʠ 

ʧʦʜʪʚʝʨʞʜʝʥʳ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ (ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ, ʢʦʤ-

ʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ). 

ʇʨʠ ʘʥʘʣʠʟʝ ʧʨʝʜʧʦʣʦʞʝʥʦ, ʯʪʦ ʧʨʠ ʟʦʥʜʠʨʦʚʘʥʠʠ ʩ ʧʦʚʝʨʭʥʦʩʪʠ 

ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʪʨʘʩʩʘ, ʧʦ ʢʦʪʦʨʦʡ ʧʨʦʡʜʝʪ ʟʚʫʢ ʦʪ ʪʦʯʢʠ ʠʟʣʫʯʝʥʠʷ (ʪʦʯʝʢ 

ʫʩʪʘʥʦʚʢʠ ʰʪʘʤʧʘ ʚʠʙʨʦʩʪʝʥʜʘ) ʜʦ ʪʦʯʢʠ ʨʝʛʠʩʪʨʘʮʠʠ (ʪʦʯʢʠ ʫʩʪʘʥʦʚʢʠ 
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ʜʘʪʯʠʢʘ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʷʤʫʶ ʣʠʥʠʶ. ɼʣʷ ʢʘʞʜʦʡ ʪʘʢʦʡ ʪʨʘʩʩʳ (ʠʟ-

ʣʫʯʘʪʝʣʴ ï ʜʘʪʯʠʢ) ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʝʨʝʟ ʢʘʢʠʝ ʩʝʛʤʝʥʪʳ ʣʝʛʢʠʭ ʦʥʘ ʧʨʦ-

ʭʦʜʠʪ. ʇʨʠ ʛʨʫʧʧʦʚʦʤ ʘʥʘʣʠʟʝ ʧʦ ʢʘʞʜʦʡ ʪʨʘʩʩʝ ʟʦʥʜʠʨʦʚʘʥʠʷ ʙʨʘʣʠʩʴ ʧʘ-

ʮʠʝʥʪʳ ʩ ʧʥʝʚʤʦʥʠʝʡ, ʠʤʝʶʱʠʝ ʥʘ ʥʝʡ ʭʦʪʷ ʙʳ ʦʜʠʥ ʦʯʘʛ. ʇʘʮʠʝʥʪʳ, ʥʝ 

ʠʤʝʶʱʠʝ ʦʯʘʛʘ ʥʘ ʵʪʦʡ ʪʨʘʩʩʝ ʟʦʥʜʠʨʦʚʘʥʠʷ, ʠʩʢʣʶʯʘʣʠʩʴ ʠʟ ʨʘʩʩʤʦʪʨʝʥʠʷ. 

ʀʩʭʦʜʷ ʠʟ ʧʨʝʜʳʜʫʱʝʛʦ ʦʧʳʪʘ [7], ʜʣʷ ʘʥʘʣʠʟʘ ʩʚʝʨʪʦʢ ʥʘ ʚʜʦʭʝ (HF2) 

ʠ ʚʳʜʦʭʝ (HF3) ʙʳʣʠ ʚʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ ʘʢʫʩʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ: ʫʨʦ-

ʚʝʥʴ Rxy ʠ Txy; ʥʘʢʣʦʥ Txy; ʩʢʦʨʦʩʪʠ ʧʨʠʭʦʜʦʚ ʟʚʫʢʦʚʳʭ ʚʦʣʥ, ʷʚʣʷʶʱʠʝʩʷ 

ʧʠʢʘʤʠ ʬʫʥʢʮʠʡ Rxy ʠ Txy; ʥʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʵʪʠʭ ʧʨʠʭʦʜʦʚ. 

ɼʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʦʮʝʥʠʚʘʣʠʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, 

ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʫʨʦʚʝʥʴ (ʤʝʜʠʘʥʘ, ʩʨʝʜʥʝʝ, ʤʘʢʩʠʤʫʤ, ʠʥʪʝʨʢʚʘʨʪʠʣʴʥʳʡ 

ʨʘʟʤʘʭ ʠ ʜʨ.) ʠ ʥʘʢʣʦʥ ï ʘʨʢʪʘʥʛʝʥʩ ʫʛʣʦʚʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʣʠʥʝʡʥʦʡ ʨʝ-

ʛʨʝʩʩʠʠ (ʨʠʩ. 1ʙ). ʕʪʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʧʨʝʜʝʣʷʣʠʩʴ ʚ ʧʦ-

ʣʦʩʘʭ ʩʢʦʨʦʩʪʝʡ: ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʝ (ʙʦʣʝʝ 150 ʤ/ʩ), ʩʨʝʜʥʝʩʢʦʨʦʩʪʥʳʝ 

(50-150 ʤ/ʩ), ʥʠʟʢʦʩʢʦʨʦʩʪʥʳʝ (ʤʝʥʝʝ 50 ʤ/ʩ). ɼʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ 

ʩʚʝʨʪʦʢ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʘʟʥʠʮʳ ʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʝʞʜʫ ʚʜʦʭʦʤ ʠ 

ʚʳʜʦʭʦʤ. 

ʀʟ ʚʩʝʭ ʪʨʘʩʩ ʟʦʥʜʠʨʦʚʘʥʠʷ (ʠʟʣʫʯʘʪʝʣʴ ï ʜʘʪʯʠʢ) ʙʳʣʠ ʚʳʙʨʘʥʳ ʪʘ-

ʢʠʝ, ʛʜʝ ʯʠʩʣʦ ʧʘʮʠʝʥʪʦʚ, ʠʤʝʶʱʠʭ ʥʘ ʥʝʡ ʭʦʪʷ ʙʳ ʦʜʠʥ ʦʯʘʛ, ʙʳʣʦ ʥʝ 

ʤʝʥʴʰʝ 7, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʠʣʦʩʴ 14 ʪʨʘʩʩ: ɹ1-11, ɹ1-12, ɹ1-7, ɹ2-5, ɹ2-

7, ɹ2-9, ɹ3-11, ɹ3-12, ɹ3-6, ɹ3-7, ɹ3-8, ɹ4-5, ɹ4-7, ɹ4-9. ʏʠʩʣʦ ʟʜʦʨʦʚʳʭ ʥʘ 

ʜʘʥʥʳʭ ʪʨʘʩʩʘʭ ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ ʠ ʨʘʚʥʦ 7, ʯʠʩʣʦ ʧʘʮʠʝʥʪʦʚ ʤʝʥʷʝʪʩʷ 

ʦʪ ʪʨʘʩʩʳ ʢ ʪʨʘʩʩʝ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 7 ʜʦ 13. 

Результаты и обсуждение. ʅʘ ʚʩʝʭ ʵʪʠʭ ʪʨʘʩʩʘʭ ʜʣʷ ʚʳʜʝʣʝʥʥʳʭ ʩʪʘ-

ʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦ ʢʨʠʪʝʨʠʶ ʄʘʥʥʘ-ʋʠʪʥʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʪʘ-

ʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ (p ʦʪ 0.002 ʜʦ 0.047) ʤʝʞʜʫ ʚʳʙʦʨʢʘʤʠ ʟʜʦ-

ʨʦʚʳʭ ʠ ʧʘʮʠʝʥʪʦʚ. ʆʮʝʥʠʤ ʢʦʣʠʯʝʩʪʚʦ ʪʨʘʩʩ ʟʦʥʜʠʨʦʚʘʥʠʷ, ʜʣʷ ʢʦʪʦʨʳʭ 

ʥʘʙʣʶʜʘʶʪʩʷ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʘʢʫ-

ʩʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʜʳʭʘʪʝʣʴʥʳʭ ʤʘʥʝʚʨʘʭ: ʜʣʷ ʚʜʦʭʘ 

(HF2) ʧʦʣʫʯʘʝʤ 7 ʪʨʘʩʩ (50% ʦʪ ʚʩʝʭ ʠʤʝʶʱʠʭʩʷ), ʜʣʷ ʚʳʜʦʭʘ (HF3) ï 12 

ʪʨʘʩʩ (85,7%), ʜʣʷ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʚʜʦʭʦʤ ʠ ʚʳʜʦʭʦʤ ï 8 ʪʨʘʩʩ (57.1%). ʀʥ-

ʪʝʨʝʩʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʝ ʜʳʭʘʪʝʣʴʥʳʭ ʤʘʥʝʚʨʦʚ ʠ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʢʫʩʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʨʘʟʣʠʯʝʥʠʝ ʟʜʦʨʦʚʳʭ ʠ ʧʘʮʠʝʥʪʦʚ ʥʘ ʚʩʝʭ 14 (100%) ʚʳ-

ʜʝʣʝʥʥʳʭ ʪʨʘʩʩʘʭ ʟʦʥʜʠʨʦʚʘʥʠʷ. 

ʈʘʩʩʤʦʪʨʠʤ, ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʪʨʘʩʩʫ ɹ2-9, ʥʘ ʢʦʪʦʨʦʡ ʫ ʢʘʞʜʦʛʦ ʠʟ 

7 ʧʘʮʠʝʥʪʦʚ ʦʯʘʛ ʧʥʝʚʤʦʥʠʠ ʨʘʩʧʦʣʦʞʝʥ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʜ ʜʘʪʯʠʢʦʤ 9 

ʚ ʣʝʛʦʯʥʦʤ ʩʝʛʤʝʥʪʝ (SR8). ʅʘ ʪʨʘʩʩʝ ʦʙʥʘʨʫʞʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ 
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ʨʘʟʣʠʯʠʝ ʚʳʙʦʨʦʢ ʟʜʦʨʦʚʳʭ ʠ ʧʘʮʠʝʥʪʦʚ ʧʦ ʨʘʟʥʠʮʝ ʫʨʦʚʥʝʡ Txy ʤʝʞʜʫ 

ʚʜʦʭʦʤ ʠ ʚʳʜʦʭʦʤ ʜʣʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʧʨʠʭʦʜʦʚ (ʙʦʣʝʝ 150 ʤ/ʩ) ʧʦ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʘʤ ʤʝʜʠʘʥʘ ʠ ʚʝʨʭʥʠʡ ʢʚʘʨʪʠʣʴ. ʇʨʠ ʵʪʦʤ ʤʝʜʠʘʥʳ ʜʘʥʥʳʭ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ ʚʳʰʝ ʫ ʟʜʦʨʦʚʳʭ ʥʘ 5 ʜɹ (~ ʚ 3 ʨʘʟʘ), ʯʝʤ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʥʝʚ-

ʤʦʥʠʯʝʩʢʠʤ ʦʯʘʛʦʤ. 

ʅʘ ʪʨʘʩʩʝ ɹ2-7 ʚʩʝʛʦ 13 ʧʘʮʠʝʥʪʦʚ, ʫ 10 ʠʟ ʢʦʪʦʨʳʭ ʦʯʘʛ ʧʥʝʚʤʦʥʠʠ 

ʨʘʩʧʦʣʦʞʝʥ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʜ ʜʘʪʯʠʢʦʤ 7 ʚ ʣʝʛʦʯʥʦʤ ʩʝʛʤʝʥʪʝ (SR9). 

ɿʜʝʩʴ ʦʙʥʘʨʫʞʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʨʘʟʣʠʯʠʝ ʛʨʫʧʧ ʟʜʦʨʦʚʳʭ ʠ ʧʘ-

ʮʠʝʥʪʦʚ ʧʦ ʫʨʦʚʥʶ ʤʝʜʠʘʥ Txy (p = 0.012) ʥʘ ʤʘʥʝʚʨʝ ʚʳʜʦʭʘ ʜʣʷ ʥʠʟʢʦʩʢʦ-

ʨʦʩʪʥʳʭ ʧʨʠʭʦʜʦʚ (ʤʝʥʝʝ 50 ʤ/ʩ). ʄʝʜʠʘʥʳ ʜʘʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫ ʦʙʩʣʝ-

ʜʫʝʤʳʭ ʩ ʦʯʘʛʦʤ ʧʥʝʚʤʦʥʠʠ ʥʘ 3-4 ʜɹ (~ 2-2.5 ʨʘʟʘ) ʥʠʞʝ, ʯʝʤ ʫ ʟʜʦʨʦʚʳʭ. 

ʅʘ ʪʨʘʩʩʝ ɹ4-5 ʫ ʢʘʞʜʦʛʦ ʠʟ 7 ʧʘʮʠʝʥʪʦʚ ʦʯʘʛ ʧʥʝʚʤʦʥʠʠ ʨʘʩʧʦʣʦʞʝʥ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʜ ʜʘʪʯʠʢʦʤ 5. ʆʙʥʘʨʫʞʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʨʘʟ-

ʣʠʯʠʝ ʛʨʫʧʧ ʟʜʦʨʦʚʳʭ ʠ ʧʘʮʠʝʥʪʦʚ ʧʦ ʤʝʜʠʘʥʘʤ (p = 0.04) ʠ ʥʠʞʥʠʤ ʢʚʘʨ-

ʪʠʣʷʤ (p = 0.015) ʫʨʦʚʥʷ Txy ʥʘ ʚʜʦʭʝ ʜʣʷ ʩʨʝʜʥʝʩʢʦʨʦʩʪʥʳʭ ʧʨʠʭʦʜʦʚ (50-

150 ʤ/ʩ). ʄʝʜʠʘʥʳ ʜʘʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʦʯʘʛʦʤ ʧʥʝʚʤʦʥʠʠ 

ʥʘ 3 ʜɹ (~ ʚ 2 ʨʘʟʘ) ʥʠʞʝ, ʯʝʤ ʫ ʟʜʦʨʦʚʳʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʚʳʜʝʣʝʥʥʳʭ ʪʨʘʩʩʘʭ ʟʦʥʜʠʨʦʚʘʥʠʷ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ 

ʫʜʘʝʪʩʷ ʦʪʣʠʯʘʪʴ ʘʢʫʩʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʦʯʘʛʦʚ ʧʥʝʚʤʦʥʠʠ ʦʪ ʥʦʨʤʳ.  

ʏʪʦ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʦ ʚʦʟʤʦʞʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʨʘʟʨʝʰʝʥʠʠ ʚʳʷʚ-

ʣʷʝʤʳʭ ʦʯʘʛʦʚ? ʇʨʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʟʚʫʢʦʚʦʡ ʚʦʣʥʳ ʚ ʘʢʫʩʪʠʯʝʩʢʦʡ 

ʩʨʝʜʝ, ʢʦʪʦʨʦʡ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʘʨʝʥʭʠʤʘ ʣʝʛʢʠʭ, ʜʠʬʨʘʢʮʠʦʥ-

ʥʳʝ ʵʬʬʝʢʪʳ ʟʘʤʝʪʥʦ ʧʨʦʷʚʣʷʶʪʩʷ ʧʨʠ ʨʘʟʤʝʨʘʭ ʧʨʝʧʷʪʩʪʚʠʡ, ʩʨʘʚʥʠʤʳʭ ʩ 

ʜʣʠʥʦʡ ʚʦʣʥʳ (ɚ). ʉʦʛʣʘʩʥʦ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʜʠʬʨʘʢʮʠʠ [8] ʧʨʠ ʨʘʟ-

ʤʝʨʘʭ ʧʨʝʧʷʪʩʪʚʠʷ ʙʦʣʝʝ 3ɚ ʟʘ ʥʠʤ ʠʤʝʝʪ ʤʝʩʪʦ ʟʦʥʘ ʘʢʫʩʪʠʯʝʩʢʦʡ ʪʝʥʠ, ʚ 

ʜʠʘʧʘʟʦʥʝ ʞʝ ʨʘʟʤʝʨʦʚ ʧʨʝʧʷʪʩʪʚʠʷ ʤʝʞʜʫ 3ɚ ʠ 0.3ɚ ï ʟʦʥʘ ʘʢʫʩʪʠʯʝʩʢʦʡ 

ʧʦʣʫʪʝʥʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʝʜʥʝʩʢʦʨʦʩʪʥʳʝ ʧʨʠʭʦʜʳ ʩʦ ʩʢʦʨʦʩʪʷʤʠ ʦʪ 50 ʜʦ 

150 ʤ/ʩ ʙʫʜʫʪ ʜʘʚʘʪʴ ʟʦʥʫ ʘʢʫʩʪʠʯʝʩʢʦʡ ʪʝʥʠ ʧʨʠ ʜʣʠʥʘʭ ʚʦʣʥ ʥʝ ʤʝʥʝʝ 3ɚ 

ʜʣʷ ʧʨʝʧʷʪʩʪʚʠʡ (ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʦ ʧʣʦʪʥʦʩʪʠ ʠ/ʠʣʠ ʩʢʦʨʦʩʪʠ 

ʟʚʫʢʘ) ʨʘʟʤʝʨʦʤ ʦʪ 8-15 ʤʤ ʜʦ 24-45 ʤʤ. ɺʳʩʦʢʦʩʢʦʨʦʩʪʥʳʝ ʧʨʠʭʦʜʳ ʩʦ ʩʢʦ-

ʨʦʩʪʷʤʠ ʦʪ 150 ʜʦ 600 ʤ/ʩ ʙʫʜʫʪ ʜʘʚʘʪʴ ʘʢʫʩʪʠʯʝʩʢʫʶ ʪʝʥʴ ʜʣʷ ʧʨʝʧʷʪʩʪʚʠʡ 

ʨʘʟʤʝʨʦʤ ʦʪ 24-45 ʤʤ ʜʦ 95-180 ʤʤ. ɿʘʤʝʪʠʤ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʫʯʘʩʪʚʦʚʘʚ-

ʰʠʭ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʘʮʠʝʥʪʦʚ ʠʤʝʣʠ ʦʯʘʛʠ ʧʥʝʚʤʦʥʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʧʨʠʙʣʠʞʝʥʠʶ ʘʢʫʩʪʠʯʝʩʢʦʡ ʪʝʥʠ. 

ʇʦʪʝʥʮʠʘʣʴʥʦ ʚʦʟʤʦʞʥʦ ʠ ʦʙʥʘʨʫʞʝʥʠʝ ʦʯʘʛʦʚ ʧʥʝʚʤʦʥʠʠ ʧʦ ʟʦʥʝ 

ʘʢʫʩʪʠʯʝʩʢʦʡ ʧʦʣʫʪʝʥʠ, ʢʦʛʜʘ ʦʯʘʛ ʥʘʭʦʜʠʪʩʷ ʥʝʜʘʣʝʢʦ ʦʪ ʜʘʪʯʠʢʘ, ʪ.ʝ. ʙʣʠ-
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ʟʦʢ ʢ ʛʨʘʥʠʮʝ ʣʝʛʢʦʛʦ. ʇʨʠʭʦʜʳ ʩʦ ʩʢʦʨʦʩʪʷʤʠ ʦʪ 150 ʜʦ 600 ʤ/ʩ ʧʦʪʝʥʮʠ-

ʘʣʴʥʦ ʤʦʛʫʪ ʚʳʷʚʠʪʴ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʦʯʘʛ ʨʘʟʤʝʨʦʤ ʦʪ 4.5-6 ʤʤ ʠ 24-45 ʤʤ, ʘ 

ʧʨʠʭʦʜʳ ʩʦ ʩʢʦʨʦʩʪʷʤʠ ʦʪ 50 ʜʦ 150 ʤ/ʩ ï ʦʯʘʛʠ ʨʘʟʤʝʨʦʤ ʦʪ 0.8-1.5 ʤʤ ʠ 

4.5-6 ʤʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʋʩʪʘʥʦʚʣʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʨʘʟʥʠʮʳ ʫʨʦʚʥʝʡ Txyʤʝʞʜʫ ʤʘʥʝʚʨʘʤʠ ʟʘ-

ʜʝʨʞʢʠ ʜʳʭʘʥʠʷ ʥʘ ʚʜʦʭʝ ʠ ʚʳʜʦʭʝ ʜʣʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʧʨʠʭʦʜʦʚ (ʙʦʣʝʝ 

150 ʤ/ʩ) ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʘʢʫʩʪʠʯʝʩʢʠʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʦ ʩʚʷʟʠ ʠʟʤʝʥʝʥʠʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʟʚʫʢʘ, ʧʨʦʰʝʜʰʝʛʦ ʯʝʨʝʟ ʧʘʨʝʥʭʠʤʫ ʣʝʛʢʠʭ ʠ ʩʪʝʧʝʥʠ ʚʝʥ-

ʪʠʣʷʮʠʠ ʣʝʛʦʯʥʦʡ ʧʘʨʝʥʭʠʤʳ ʥʘ ʪʨʘʩʩʝ ʠʟʣʫʯʘʪʝʣʴ ï ʜʘʪʯʠʢ. ʉʥʠʞʝʥʠʝ 

ʫʨʦʚʥʷ Txy ʥʘ ʚʜʦʭʝ ʜʣʷ ʩʨʝʜʥʝʩʢʦʨʦʩʪʥʳʭ ʧʨʠʭʦʜʦʚ (50-150 ʤ/ʩ) ʤʦʞʝʪ 

ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʥʘʣʠʯʠʝʤ ʘʢʫʩʪʠʯʝʩʢʦʡ ʪʝʥʠ ʠʣʠ ʧʦʣʫʪʝʥʠ. ʉʥʠʞʝʥʠʝ 

ʫʨʦʚʥʷ Txy ʥʘ ʚʳʜʦʭʝ ʜʣʷ ʥʠʟʢʦʩʢʦʨʦʩʪʥʳʭ ʧʨʠʭʦʜʦʚ (ʤʝʥʝʝ 50 ʤ/ʩ) ʪʘʢʞʝ 

ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʥʘʣʠʯʠʝʤ ʘʢʫʩʪʠʯʝʩʢʦʡ ʪʝʥʠ ʠʣʠ ʧʦʣʫʪʝʥʠ. 

Заключение. ʅʘʤʠ ʧʦʢʘʟʘʥʦ ʨʘʟʣʠʯʠʝ ʘʢʫʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʟʚʫʢʦʧʨʦʚʝʜʝʥʠʷ ʚ ʛʨʫʧʧʘʭ ʟʜʦʨʦʚʳʭ ʠ ʧʘʮʠʝʥʪʦʚ ʩ ʦʯʘʛʦʚʦʡ (ʩʝʛʤʝʥʪʘʨ-

ʥʦʡ) ʧʥʝʚʤʦʥʠʝʡ, ʚ ʩʣʫʯʘʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʜʘʪʯʠʢʘ ʚ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʦʯʘʛʘ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʷʚʣʷʶʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴ-

ʥʳʤʠ ʠ ʪʨʝʙʫʶʪ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʘʢ ʚ ʯʘʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʦʮʝʥʢʠ ʚʦʟʤʦʞʥʦʡ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʪʘʢ ʠ ʧʨʦʚʝʨʢʠ ʯʫʚʩʪʚʠʪʝʣʴ-

ʥʦʩʪʠ ʚrʜʝʣʝʥʥrʭ ʘʢʫʩʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʥʘ ʙʦӢʣɹ ʠhʭ ʚrʙʦʨʢʘʭ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʅʀʈ ˉ 0271-2019-0010 ʧʦ 

ʇʨʦʛʨʘʤʤʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʘʢʘ-

ʜʝʤʠʡ ʥʘʫʢ ʥʘ 2019-2021 ʛʛ. (ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ʥʦʤʝʨ: ɸɸɸɸ-ɸ17-

117030110041-5) ʠ ʛʨʘʥʪʘ ʈʌʌʀ 16-08-00075-ʘ. 
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ʈʆʃʔ ʃɽɻʂʀʍ ɺ ʆɹɽʉʇɽʏɽʅʀʀ ɻɽʄʆʉʊɸʊʀʏɽʉʂʀʍ ʌʋʅʂʎʀʁ 

ʉ.ɸ. ʐʫʩʪʦʚʘ 

ʌɻɹʆʋ ɺʆ ʈʷʟɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛ. ʈʷʟʘʥʴ, ʈʦʩʩʠʷ 

 

Аннотация. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʛʝʤʦʩʪʘʟʘ ʧʨʠ ʜʝʡ-

ʩʪʚʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ (ɼʈʉ). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʨʘʪʢʦ-

ʚʨʝʤʝʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ɼʈʉ ʚʝʣʠʯʠʥʦʡ 20 ʠ 40% ʈmmax ʚʳʟʳʚʘʝʪ ʩʜʚʠʛ ʢʦʘʛʫʣʷʮʠʦʥʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʚ ʩʪʦʨʦʥʫ ʛʠʧʦʢʦʘʛʫʣʷʮʠʠ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʘʢʪʠʚʘʮʠʝʡ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʚ ʠ 

ʬʠʙʨʠʥʦʣʠʟʘ. ɼʈʉ ʚʝʣʠʯʠʥʦʡ 20 ʠ 40% ʈmmaʭ ʩʪʠʤʫʣʠʨʫʝʪ ʛʝʤʦʢʦʘʛʫʣʷʮʠʶ ʠ ʧʦʜʘʚʣʷʝʪ 

ʘʥʪʠʩʚʝʨʪʳʚʘʶʱʫʶ ʩʠʩʪʝʤʫ ʠ ʬʠʙʨʠʥʦʣʠʟ. 

Ключевые слова: ʛʝʤʦʩʪʘʟ, ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʨʝʩʧʠʨʘʪʦʨʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʘʥ-

ʪʠʢʦʘʛʫʣʷʥʪʳ, ʬʠʙʨʠʥʦʣʠʟ. 

 

Abstract. The article discusses changes in hemostasisresulting from abrief induction of 

additional airway resistance (AAR). The study showed that briefly induced AAR of 20 and 40% 

Pmmax results in hypocoagulation, which is related to activation of anticoagulants and fibrinol-

ysis. AAR values of 20 and 40% Pmmax facilitate hemocoagulation and suppresses the antico-

agulant system and fibrinolysis.  

Key words: hemostasis, additional airway resistance, anticoagulants, fibrinolysis. 

 

Введение 

ʉʠʩʪʝʤʘ, ʨʝʛʫʣʠʨʫʶʱʘʷ ʘʛʨʝʛʘʪʥʦʝ ʩʦʩʪʦʷʥʠʝ ʢʨʦʚʠ, ʠʤʝʝʪ ʤʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʚʢʣʶʯʘʝʪ ʥʝʩʢʦʣʴʢʦ ʚʟʘʠʤʦʩʦʜʝʡʩʪʚʫʶʱʠʭ ʤʝʭʘʥʠʟʤʦʚ. 

ʆʜʥʦ ʠʟ ʚʘʞʥʳʭ ʩʚʦʡʩʪʚ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ï ʩʨʦʯʥʘʷ ʤʦʙʠʣʠʟʫʝʤʦʩʪʴ ʚ ʦʪ-

ʚʝʪ ʥʘ ʪʨʝʙʦʚʘʥʠʷ ʩʨʝʜʳ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʣʶʙʳʭ 

ʜʨʦʙʥʳʭ ʢʦʤʙʠʥʘʮʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʢ ʠʟʤʝʥʠʚʰʠʤʩʷ 

ʫʩʣʦʚʠʷʤ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʨʛʘʥʠʟʤ ʩʧʦʩʦʙʥʳ ʠʟʤʝ-

ʥʷʪʴ ʘʛʨʝʛʘʪʥʦʝ ʩʦʩʪʦʷʥʠʝ ʢʨʦʚʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ ʨʝʛʠʦ-

ʥʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʛʝʤʦʩʪʘʟʘ [1,2], ʠ ʩʠʩʪʝʤʝ 

ʨʝʛʫʣʷʮʠʠ ʘʛʨʝʛʘʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʨʦʚʠ ʧʨʠʩʫʱʝ ʪʘʢʦʝ ʩʚʦʡʩʪʚʦ, ʢʘʢ ʤʦ-

ʟʘʠʯʥʦʩʪʴ [5], ʪ.ʝ. ʛʝʤʦʩʪʘʪʠʯʝʩʢʠʝ ʧʦʪʝʥʮʠʘʣʳ ʚ ʨʘʟʥʳʭ ʫʯʘʩʪʢʘʭ ʢʨʦʚʷ-

ʥʦʛʦ ʨʫʩʣʘ ʨʘʟʥʳʝ. 

ʀ.ʇ. ʇʘʚʣʦʚ (1887) ʚ ʦʧʳʪʘʭ ʩ ʩʝʨʜʝʯʥʦ-ʣʝʛʦʯʥʳʤ ʧʨʝʧʘʨʘʪʦʤ ʦʙ-

ʥʘʨʫʞʠʣ, ʯʪʦ ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʢʨʦʚʠ ʯʝʨʝʟ ʧʨʝʧʘʨʘʪ ʦʥʘ ʪʝʨʷʝʪ ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʢ ʩʚʝʨʪʳʚʘʥʠʶ. ʇʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʥʘʣʠʯʠʠ ʫ ʣʝʛʢʠʭ ʩʧʦʩʦʙʥʦʩʪʠ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʝʱʝʩʪʚ ʚ ʢʨʦʚʠ ʚʳʩʢʘʟʘʣ Julius 

H. Comroe, Jr. ɺ 1953 ʛ. J. Vane ʧʦʣʫʯʠʣ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʵʪʦʤʫ ʪʝʦʨʝʪʠʯʝ-

ʩʢʦʤʫ ʧʦʩʪʫʣʘʪʫ ʚ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦ ʙʠʦʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚʘʟʦʘʢʪʠʚ-

ʥʳʭ ʚʝʱʝʩʪʚ [11]. ʕʪʠ ʨʘʙʦʪʳ ʩʪʘʣʠ ʙʘʟʠʩʦʤ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʥʝʨʝʩʧʠʨʘ-

ʪʦʨʥʳʭ ʬʫʥʢʮʠʠ ʣʝʛʢʠʭ, ʢʦʪʦʨʳʝ ʅ. ʅʝineman ʠ ɸ. Fishman ʥʘʟʚʘʣʠ 
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çʥʝʜʳʭʘʪʝʣʴʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʣʝʛʢʠʭè, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʥʝ ʫʯʘʩʪʚʦʚʘʣʠ ʚ 

ʦʙʤʝʥʝ ʛʘʟʦʚ [8]. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʵʪʠʭ ʬʫʥʢʮʠʡ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʜʜʝʨʞʘ-

ʥʠʝ ʛʦʤʝʦʩʪʘʟʘ (ʧʦʵʪʦʤʫ ʠʭ ʝʱʝ ʥʘʟʳʚʘʶʪ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤʠ), ʠ ʟʘʢʣʶʯʘ-

ʶʪʩʷ ʚ çʙʠʦʭʠʤʠʯʝʩʢʦʡ ʬʠʣʴʪʨʘʮʠʠè ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ ʚʦʩʧʦʣʥʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʢ ʚ ʢʨʦʚʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʭʠ-

ʤʠʯʝʩʢʠʭ ʤʦʣʝʢʫʣ ʠʣʠ ʫʩʪʨʘʥʷʝʪʩʷ ʠʟʙʳʪʦʢ ʚʳʩʦʢʦʘʢʪʠʚʥʳʭ ʵʥʜʦʛʝʥʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ, ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠʭ ʤʝʪʘʙʦʣʠʟʤʘ, ʧʦʧʘʚʰʠʭ ʚ ʦʨ-

ʛʘʥʠʟʤ ʯʫʞʝʨʦʜʥʳʭ ʘʛʝʥʪʦʚ, ʨʝʛʫʣʠʨʫʝʪʩʷ ʣʝʛʦʯʥʘʷ ʠ ʩʠʩʪʝʤʥʘʷ ʛʝʤʦʜʠ-

ʥʘʤʠʢʘ, ʩʚʝʨʪʳʚʘʝʤʦʩʪʴ ʢʨʦʚʠ. 

ʆʜʥʦʡ ʠʟ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʷʚʣʷʝʪʩʷ ʬʠʣʴʪʨʘʮʠʦʥʥʘʷ ʬʫʥʢ-

ʮʠʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʤʠʢʨʦʵʤʙʦʣʘʤ (ʩʛʫʩʪʢʠ ʬʠʙʨʠʥʘ, ʤʠʢʨʦʪʨʦʤʙʳ, 

ʢʣʝʪʢʠ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ, ʦʧʫʭʦʣʝʚʳʝ ʢʣʝʪʢʠ), ʧʦʧʘʚʰʠʝ ʚ ʚʝʥʦʟʥʫʶ ʢʨʦʚʴ. 

ɿʘʜʝʨʞʢʘ ʤʠʢʨʦʵʤʙʦʣʦʚ ʚ ʩʦʩʫʜʠʩʪʦʤ ʨʫʩʣʝ ʣʝʛʢʠʭ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʬʘʛʦ-

ʮʠʪʦʟʦʤ ʠ ʧʨʦʪʝʦʣʠʟʦʤ ʧʨʝʧʷʪʩʪʚʫʝʪ ʠʭ ʧʦʩʪʫʧʣʝʥʠʶ ʚ ʩʠʩʪʝʤʥʫʶ ʮʠʨʢʫ-

ʣʷʮʠʶ ʠ ʧʨʝʜʦʭʨʘʥʷʝʪ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʝ ʦʨʛʘʥʳ ʦʪ ʪʨʦʤʙʦʵʤʙʦʣʠʠ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʥʜʦʪʝʣʠʡ ʤʠʢʨʦʩʦʩʫʜʦʚ ʣʝʛʢʠʭ ʧʨʦʜʫʮʠʨʫʝʪ ʬʘʢ-

ʪʦʨʳ ʩʚʝʨʪʳʚʘʥʠʠ ʢʨʦʚʠ (VII, VIII ʬʘʢʪʦʨʳ ʩʚʝʨʪʳʚʘʥʠʷ). ɿʜʝʩʴ ʞʝ ʩʠʥʪʝ-

ʟʠʨʫʶʪʩʷ ʚʝʱʝʩʪʚʘ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ ʢʦʘʛʫʣʷʮʠʠ ʢʨʦʚʠ (ʧʨʦʪʝʠʥ ʉ, Ŭ2-ʤʘʢ-

ʨʦʛʣʦʙʫʣʠʥ, ʧʨʦʩʪʘʮʠʢʣʠʥ) [4,7,9,10]. ʃʝʛʢʠʝ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʧʨʦʜʫ-

ʮʝʥʪʦʤ ʪʨʦʤʙʦʧʣʘʩʪʠʥʘ, ʫʚʝʣʠʯʠʚʘʷ ʠʣʠ ʫʤʝʥʴʰʘʷ ʝʛʦ ʚʳʨʘʙʦʪʢʫ ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʧʦʪʨʝʙʥʦʩʪʝʡ. ɸʢʪʠʚʘʪʦʨ ʧʣʘʟʤʠʥʦʛʝʥʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʧʨʝʚʨʘ-

ʱʝʥʠʝ ʧʦʩʣʝʜʥʝʛʦ ʚ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʠʡ ʬʝʨʤʝʥʪ ʧʣʘʟʤʠʥ ʠ ʠʛʨʘʶʱʠʡ ʚʘʞ-

ʥʫʶ ʨʦʣʴ ʚ ʬʠʙʨʠʥʦʣʠʟʝ, ʪʘʢʞʝ ʦʙʨʘʟʫʝʪʩʷ ʚ ʩʦʩʫʜʘʭ ʣʝʛʢʠʭ. 

ʆʩʥʦʚʥʳʤʠ çʩʠʛʥʘʣʘʤʠè, ʧʨʠʚʦʜʷʱʠʤʠ ʢ ʠʟʤʝʥʝʥʠʷʤ ʤʝʪʘʙʦʣʠʯʝ-

ʩʢʦʡ ʬʫʥʢʮʠʠ, ʷʚʣʷʶʪʩʷ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʘʣʴʚʝʦʣʷʨʥʦʡ ʚʝʥʪʠʣʷʮʠʠ 

(ʧʨʝʞʜʝ ʚʩʝʛʦ ʛʠʧʦʚʝʥʪʠʣʷʮʠʷ), ʥʘʨʫʰʝʥʠʷ ʩʠʩʪʝʤʥʦʡ ʛʝʤʦʜʠʥʘʤʠʢʠ ʠ ʢʨʦ-

ʚʦʦʙʨʘʱʝʥʠʷ ʚ ʣʝʛʢʠʭ, ʦʩʦʙʝʥʥʦ ʠʭ ʛʠʧʦʧʝʨʬʫʟʠʷ, çʤʝʪʘʙʦʣʠʯʝʩʢʘʷ 

ʥʘʛʨʫʟʢʘè ʥʘ ʣʝʛʢʠʝ, ʚʦʟʥʠʢʘʶʱʘʷ, ʢʘʢ ʧʨʘʚʠʣʘ, ʧʨʠ ʰʦʢʦʚʳʭ ʠ ʜʨʫʛʠʭ ʵʢʩ-

ʪʨʝʤʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʷʭ ʦʨʛʘʥʠʟʤʘ. 

Цель исследования ï ʠʩʩʣʝʜʦʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʩʠʩʪʝʤʳ 

ʛʝʤʦʩʪʘʟʘ ʚ ʫʩʣʦʚʠʷʭ ʜʝʡʩʪʚʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʩʦʧʨʦ-

ʪʠʚʣʝʥʠʷ (ɼʈʉ). 

Материалы и методы  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 22 ʜʦʙʨʦʚʦʣʴʮʘʭ ʦʙʦʝʛʦ ʧʦʣʘ [6]. 

ʆʩʥʦʚʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣʠ ʤʝʪʦʜʠʢʠ ʩ ʧʨʝʜʲʷʚʣʝʥʠʝʤ ʜʦʟʠʨʦ-

ʚʘʥʥʳʭ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʨʝʟʠʩʪʠʚʥʳʭ ʥʘʛʨʫʟʦʢ, ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʧʦ ʪʦʣʝ-

ʨʘʥʪʥʦʩʪʠ ʢ ʧʨʦʙʝ ʄʶʣʣʝʨʘ. ʇʦʜʜʝʨʞʘʥʠʝ ʚʥʫʪʨʠʨʦʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ 
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ʪʨʝʙʫʝʤʦʤ ʫʨʦʚʥʝ (20, 40 ʠ 60 % ʦʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ) ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʩ ʧʦ-

ʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ [3]. ʀʟʫʯʘʣʘʩʴ ʜʠʥʘʤʠʢʘ ʛʝʤʦʩʪʘʪʠʯʝ-

ʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʦ ʠ ʧʦʩʣʝ ʦʜʥʦʢʨʘʪʥʦʛʦ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ (3 ʤʠʥ) ʜʝʡ-

ʩʪʚʠʷ ɼʈʉ. 

Полученные результаты. ʅʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʪʨʝʭʤʠʥʫʪʥʘʷ ʵʢʩ-

ʧʦʟʠʮʠʷ ɼʈʉ ʤʘʣʦʡ (20% ʈmmax) ʠ ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʳ (ʠ 40% ʈmmax) ʫʚʝʣʠ-

ʯʠʚʘʣʘ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʪʠʚʦʩʚʝʨʪʳʚʘʶʱʝʡ ʩʠʩʪʝʤʳ, ʪ.ʢ. ʧʦʚʳʰʘʣʠʩʴ ʢʦʥ-

ʮʝʥʪʨʘʮʠʠ ʛʝʧʘʨʠʥʘ ʥʘ 32,6 % ʧʨʠ 20 % ʈmmaxʠ ʥʘ 36,6 % ʧʨʠ 40 % ʈmmax, ʘ 

ʪʘʢʞʝ ʘʥʪʠʪʨʦʤʙʠʥʘ-III, ʥʘ 4,8 % ʠ ʥʘ 9,4 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʨʦʤʝ ʪʦʛʦ, 

ʢʦʥʮʝʥʪʨʘʮʠʷ Ŭ2-ʤʘʢʨʦʛʣʦʙʫʣʠʥʘ ʩʥʠʞʘʣʘʩʴ ʥʘ 7,1 % ʧʨʠ 20 % ʈmmaxʠ 

11,4 % ʧʨʠ 40 % ʈmmax. ʉʦʜʝʨʞʘʥʠʝ Ŭ1-ʘʥʪʠʪʨʠʧʩʠʥʘ ʫʤʝʥʴʰʘʣʦʩʴ ʥʘ 8,1 % 

ʠ ʥʘ 10,1 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʋʤʝʥʴʰʝʥʠʝ ʚ ʧʣʘʟʤʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʠʤʳʭ ʤʦʥʦʤʝʨʦʚ ʬʠʙ-

ʨʠʥʘ ʥʘ 19,2 % ʧʨʠ 20 % ʈmmaxʠ ʥʘ 15,9 % ʧʨʠ 40 % ʈmmax ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘ-

ʪʝʣʝʤ ʘʢʪʠʚʘʮʠʠ ʩʠʩʪʝʤʳ ʬʠʙʨʠʥʦʣʠʟʘ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʦʜʲʝʤʦʤ ʢʦʥ-

ʮʝʥʪʨʘʮʠʠ ʧʣʘʟʤʠʥʘ ʥʘ 23,5 % ʠ ʥʘ 42,8 % ʧʨʠ ʪʝʭ ʞʝ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʥʘʛʨʫʟ-

ʢʘʭ. ʉʫʤʤʘʨʥʘʷ ʬʠʙʨʠʥʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʣʘʟʤʳ ʚʦʟʨʘʩʪʘʣʘ ʥʘ 

12,6 % ʠ ʥʘ 18,5 %.  

ʂʦʥʮʝʥʪʨʘʮʠʷ ʘʢʪʠʚʘʪʦʨʘ ʧʣʘʟʤʠʥʦʛʝʥʘ ʚʦʟʨʦʩʣʘ ʥʘ 10,7 %, ʘ ʧʨʦ-

ʜʫʢʪʦʚ ʜʝʛʨʘʜʘʮʠʠ ʬʠʙʨʠʥʘ ï ʥʘ 28,4 % ʧʨʠ ʧʨʝʜʲʷʚʣʝʥʠʠ ɼʈʉ 40 % ʦʪ 

ʈmmax. 

ʇʨʠ ʧʨʝʜʲʷʚʣʝʥʠʠ ʚʳʩʦʢʦʡ ɼʈʉ (60 % ʈmmax) ʢʦʣʠʯʝʩʪʚʦ ʘʥʪʠʢʦʘʛʫ-

ʣʷʥʪʦʚ ʩʥʠʞʘʣʦʩʴ: ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʥʪʠʪʨʦʤʙʠʥʘ-III  ʩʥʠʟʠʣʘʩʴ ʥʘ 13,5 %, ʛʝ-

ʧʘʨʠʥʘ ï ʥʘ 29,4 %. ʋʨʦʚʝʥʴ Ŭ2-ʤʘʢʨʦʛʣʦʙʫʣʠʥʘ ʧʦʚʳʩʠʣʩʷ ʥʘ 7,4 %, ʘ Ŭ1-

ʘʥʪʠʪʨʠʧʩʠʥʘ ï ʥʘ 7,5 %. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ ʨʘʩʪʚʦʨʠʤʳʭ ʢʦʤʧʣʝʢ-

ʩʦʚ ʤʦʥʦʤʝʨʦʚ ʬʠʙʨʠʥʘ ʚʦʟʨʦʩ ʥʘ 19 % ʦʪ ʠʩʭʦʜʥʦʛʦ, ʩʦʜʝʨʞʘʥʠʝ ʘʢʪʠʚʘ-

ʪʦʨʘ ʧʣʘʟʤʠʥʦʛʝʥʘ ʧʨʠ ʜʘʥʥʦʡ ʨʝʟʠʩʪʠʚʥʦʡ ʥʘʛʨʫʟʢʝ ʫʧʘʣʦ ʥʘ 11,4 % ʦʪ ʧʝʨ-

ʚʦʥʘʯʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʆʪʤʝʯʘʣʦʩʴ ʫʤʝʥʴʰʝʥʠʝ ʩʫʤʤʘʨʥʦʡ ʬʠʙʨʠʥʦ-

ʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʣʘʟʤʳ ʥʘ 15,2 %. ʂʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʢʪʦʚ ʜʝʛʨʘʜʘ-

ʮʠʠ ʬʠʙʨʠʥʘ ʩʥʠʟʠʣʦʩʴ ʥʘ 25,1%.  

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʪʨʝʭʤʠʥʫʪʥʘʷ ʵʢʩʧʦʟʠʮʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʳʭʘʥʠʶ ʚ ʜʠʘʧʘʟʦʥʝ 20-40 % ʦʪ ʈmmax 

ʦʢʘʟʳʚʘʝʪ ʛʠʧʦʢʦʘʛʫʣʷʮʠʦʥʥʦʝ ʜʝʡʩʪʚʠʝ, ʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɼʈʉ ʚʝʣʠʯʠʥʦʡ 

60 % ʈmmaxʦʢʘʟʳʚʘʝʪ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʜʝʡʩʪʚʠʝ, ʘʢʪʠʚʠʨʫʷ ʢʦʘʛʫʣʷʮʠʶ. ʆ 

ʪʝʥʜʝʥʮʠʠ ʢ ʛʠʧʦʢʦʘʛʫʣʷʮʠʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʘʢʪʠʚʘʮʠʷ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʚ ʠ 

ʢʦʤʧʦʥʝʥʪʦʚ ʬʠʙʨʠʥʦʣʠʟʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʛʠʧʝʨʢʦʘʛʫʣʷʮʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʠʥʛʠʙʠʨʦʚʘʥʠʝʤ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʚ ʠ ʬʠʙʨʠʥʦʣʠʟʘ ʥʘ ʬʦʥʝ ʘʢʪʠʚʘʮʠʠ ʠʥʛʠ-

ʙʠʪʦʨʦʚ ʬʠʙʨʠʥʦʣʠʟʘ. 
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