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ɸʥʥʦʪʘʮʠʷ. ɺʚʝʜʝʥʠʝ. ʌʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠ ʩʧʦʨʪ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʞʠʟʥʠ 

ʙʦʣʴʰʠʥʩʪʚʘ ʜʝʪʝʡ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʉʧʦʨʪʠʚʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʩʦʤʘʪʠʯʝʩʢʦʝ 

ʟʜʦʨʦʚʴʝ, ʫʣʫʯʰʘʷ ʘʜʘʧʪʘʮʠʶ ʦʨʛʘʥʠʟʤʘ, ʧʨʦʬʠʣʘʢʪʠʨʫʝʪ ʦʞʠʨʝʥʠʝ, ʩʥʠʞʘʝʪ ʯʘʩʪʦʪʫ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦ-

ʣʝʚʘʥʠʡ ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ. ʆʜʥʘʢʦ ʫʞʝ ʥʘ ʵʪʘʧʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʧʦʨʪʠʚʥʦʛʦ ʤʘʩʪʝʨʩʪʚʘ ʩʧʦʨʪʩʤʝʥ 

ʤʦʞʝʪ ʩʪʦʣʢʥʫʪʴʩʷ ʩ ʠʟʙʳʪʦʯʥʳʤʠ ʜʣʷ ʥʝʛʦ ʥʘʛʨʫʟʢʘʤʠ, ʯʪʦ ʤʦʞʝʪ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʪʴʩʷ ʥʘ ʨʝʛʫʣʷʮʠʠ 

ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʠʟʤʝʥʝʥʠʡ ʫ ʩʧʦʨʪʩʤʝʥʦʚ ʩʦ ʩʪʦʨʦʥʳ 

ʩʝʨʜʮʘ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʚ ʪʝʯʝʥʠʝ 2-3 ʣʝʪ. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʊʘʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ. ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʢʝʪʠʨʦʚʘʥʠʷ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʧʘʪʦʣʦʛʠʠ ʫ 44 ʩʧʦʨʪʩʤʝʥʦʚ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ. 

ɺ ʘʥʢʝʪʫ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʚʦʧʨʦʩʳ ʦ ʥʘʣʠʯʠʠ ʦʩʥʦʚʥʳʭ ʞʘʣʦʙ, ʩʚʷʟʘʥʥʳʭ ʩ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʤʠ ʟʘʙʦ-

ʣʝʚʘʥʠʷʤʠ, ʜʘʥʥʳʭ ʘʥʘʤʥʝʟʘ ʠ ʚʦʧʨʦʩʦʚ ʦ ʚʝʜʝʥʠʠ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ. ɼʘʥʥʳʝ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʩʦ-

ʦʪʥʦʩʠʣʠʩʴ ʩ ʜʘʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʢʦʥʩʫʣʴʪʘʮʠʡ ʚʨʘʯʘ ʩʧʦʨʪʠʚʥʦʡ ʤʝʜʠʮʠʥʳ ʠ ʢʘʨʜʠʦʣʦʛʘ. ʈʝʟʫʣʴ-

ʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫ 27% ʩʧʦʨʪʩʤʝʥʦʚ, ʠʤʝʚʰʠʭ ʞʘʣʦʙʳ, ʦʪʷʛʦʱʝʥʥʫʶ ʥʘʩʣʝʜʩʪʚʝʥ-

ʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʥʝ ʧʨʠʜʝʨʞʠʚʘʶʱʠʭʩʷ ʧʨʘʚʠʣ ʧʨʘʚʠʣʴʥʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʚʳʷʚʣʝʥʳ ʠʟʤʝʥʝʥʠʷ ʩʦ ʩʪʦʨʦ-

ʥʳ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʪʨʝʙʫʶʱʠʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʘʙʣʶʜʝʥʠʷ ʢʘʨʜʠʦʣʦʛʘ. ɿʘʢʣʶʯʝʥʠʝ. ʀʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʣʦʞʝʥʥʦʡ ʥʘʤʠ ʘʥʢʝʪʳ ʜʣʷ ʩʢʨʠʥʠʥʛʘ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʛʦ ʨʠʩʢʘ ʤʦʞʝʪ ʧʦʤʦʯʴ 

ʩʧʦʨʪʩʤʝʥʘʤ, ʪʨʝʥʝʨʘʤ, ʚʨʘʯʘʤ ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʪʘʢʪʠʢʦʡ ʚʝʜʝʥʠʷ ʪʨʝʥʠʨʦʚʦʢ, ʜʦʧʫʩʢʦʤ ʜʦ ʪʨʝʥʠʨʦʚʦʢ ʠ 

ʩʦʨʝʚʥʦʚʘʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʧʦʨʪʩʤʝʥ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʡ ʨʠʩʢ, ʜʝʪʩʢʠʡ ʚʦʟʨʘʩʪ, ʘʥʢʝʪʠʨʦʚʘʥʠʝ. 
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Abstract. Introduction. Physical activity and sports are an integral part of most school-age childrenôs 

lives. Sports activity has a positive effect on somatic health, improving the adaptation of the organism, prevent-
ing obesity, and reducing the frequency of chronic diseases in childhood. However, as early as at the stage of 
perfection of sportsmanship, an athlete can face excessive loads, which can negatively affect the regulation, first 
of all, of the cardiovascular system. The formation of changes in athletes from the side of the heart can occur 
within 2-3 years. Materials and methods of research. Such features are important to take into account in child-
hood. Our study presents the results of a questionnaire to determine the risk of cardiovascular pathology in 44 
school-aged athletes. The questionnaire included questions about the presence of major complaints related to 
cardiovascular diseases, anamnesis data and questions about leading a healthy lifestyle. The questionnaire data 
were correlated with the data of investigations and consultations of a sports medicine physician and a cardiolo-
gist. Results and their discussion. As a result, 27% of athletes who had complaints, aggravated heredity, as well 
as those who did not adhere to the rules of a healthy lifestyle, were found to have changes in the cardiovascular 
system, requiring further observation by a cardiologist. Conclusion. The use of our proposed questionnaire for 
screening of cardiovascular risk can help athletes, coaches and doctors to determine the tactics of training, ad-
mission to training and competitions. 

Keywords: athlete, cardiovascular risk, childhood age, questionnaire. 
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ɸʢʪʫʘʣʴʥʦʩʪʴ. ɿʘʥʷʪʠʷ ʬʠʟʠʯʝʩʢʠʤʠ ʫʧʨʘʞʥʝʥʠʷʤʠ ʧʨʠʥʦʩʷʪ ʧʦʣʴʟʫ ʦʛʨʦʤʥʫʶ ʟʜʦʨʦʚʴʶ: ʧʦ-

ʚʳʰʘʶʪ ʢʘʢ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʪʘʢ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʘʜʘʧʪʘʮʠʠ ʚʩʝʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ [10]. ʉʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʘʷ ʩʠʩʪʝʤʘ ï ʦʜʥʘ ʠʟ ʧʝʨʚʳʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ, ʨʝʘʛʠʨʫʶʱʘʷ ʥʘ ʬʠʟʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ [9,27]. 

ʇʨʠ ʵʪʦʤ ʩʘʤʘ ʘʜʘʧʪʘʮʠʦʥʥʘʷ ʨʝʘʢʮʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʠ ʤʦʞʝʪ 

ʨʘʟʣʠʯʘʪʴʩʷ [25]. ʌʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ ʧʨʠ ʜʣʠʪʝʣʴʥʳʭ ʪʨʝʥʠʨʦʚʢʘʭ, ʦʩʦʙʝʥʥʦ ʘʵʨʦʙʥʳʝ, ʧʦʚʳʰʘʶʪ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʛʠʧʦʢʩʠʠ ʤʳʰʝʯʥʳʭ ʪʢʘʥʝʡ, ʩʥʠʞʘʶʪ ʫʨʦʚʝʥʴ ʛʦʨʤʦʥʦʚ ʩʪʨʝʩʩʘ, ʟʘʤʝʜʣʷʶʪ ʩʝʨʜʝʯʥʳʡ 

ʨʠʪʤ ʠ ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ, ʧʦʚʳʰʘʶʪ ʫʨʦʚʝʥʴ ʣʠʧʦʧʨʦʪʝʠʥʦʚ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ. ʈʝʛʫʣʷʨʥʳʝ ʟʘʥʷ-

ʪʠʷ ʬʠʟʠʯʝʩʢʠʤʠ ʫʧʨʘʞʥʝʥʠʷʤʠ ʣʝʛʢʦʡ, ʫʤʝʨʝʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʞʘʶʪ ʨʠʩʢʠ ʩʤʝʨʪʠ ʦʪ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [1,3-5]. 

ɸʜʘʧʪʘʮʠʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʝʨʜʮʘ ʠ ʩʦʩʫʜʦʚ ʚ ʩʚʷʟʠ ʩ ʜʣʠʪʝʣʴʥʳʤ ʩʧʦʨʪʠʚʥʳʤ ʩʪʘʞʝʤ ʥʝ ʷʚʣʷʶʪ-

ʩʷ ʤʛʥʦʚʝʥʥʳʤʠ ʠ ʜʘʞʝ ʙʳʩʪʨʳʤʠ. ʊʦʣʴʢʦ ʯʝʨʝʟ 2-3 ʛʦʜʘ ʨʝʛʫʣʷʨʥʳʭ ʠʥʪʝʥʩʠʚʥʳʭ ʪʨʝʥʠʨʦʚʦʢ ʤʦʛʫʪ 

ʧʦʷʚʠʪʴʩʷ ʠʟʤʝʥʝʥʠʷ, ʬʠʢʩʠʨʫʶʱʠʝʩʷ ʥʘ ʵʭʦʢʘʨʜʠʦʛʨʘʬʠʠ ʠ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʤʤʝ. ɺ ʪʦʪ ʞʝ ʤʦʤʝʥʪ 

ʩʧʦʨʪʠʚʥʦʤʫ ʚʨʘʯʫ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʦʧʨʝʜʝʣʠʪʴ: ʠʟʤʝʥʝʥʠʷ ʥʦʩʷʪ ʘʜʘʧʪʘʮʠʦʥʥʳʡ ʠʣʠ ʜʝʟʘʜʘʧʪʘʮʠʦʥʥʳʡ 

(ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ) ʭʘʨʘʢʪʝʨ [7,22]. 

ʇʨʠ ʥʘʣʠʯʠʠ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʩʦ ʩʪʦʨʦʥʳ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ ʠ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʠʥʪʝʥʩʠʚʥʳʝ ʬʠʟʠʯʝ-

ʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ ʤʦʛʫʪ ʠʛʨʘʪʴ ʨʦʣʴ ʢʘʪʘʣʠʟʘʪʦʨʘ ʟʘʙʦʣʝʚʘʥʠʡ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʠʟ-ʟʘ ʯʨʝʟ-

ʤʝʨʥʦʛʦ ʥʘʧʨʞ̫ʝʥʠʷ ʨʝʛʫʣʷʪʦʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʠ ʙʳʩʪʨʦʛʦ ʨʘʟʚʠʪʠʷ ʩʨʳʚʘ ʘʜʘʧʪʘʮʠʠ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʚ 

ʧʝʨʚʳʝ ʛʦʜʳ ʟʘʥʷʪʠʷ ʧʨʦʭʦʜʠʣʠ ʚ ʨʝʞʠʤʝ ʥʝʨʘʮʠʦʥʘʣʴʥʦʛʦ ʜʦʟʠʨʦʚʘʥʠʷ ʥʘʛʨʫʟʦʢ ʠʣʠ ʚ ʮʝʣʦʤ ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʴ ʪʨʝʥʠʨʦʚʦʢ ʙʳʣʘ ʧʦʜʦʙʨʘʥʘ ʥʝʧʨʘʚʠʣʴʥʦ [8,21]. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʜʘʞʝ ʩ ʘʜʘʧʪʘʮʠʦʥʥʳʤʠ ʩʪʨʫʢ-

ʪʫʨʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʧʘʨʘʤʝʪʨʦʚ ʩʝʨʜʮʘ (ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ ʤʠʦʢʘʨʜʘ ʠ ʢʦʥʝʯʥʳʡ ʜʠʘʩʪʦʣʠʯʝʩʢʠʡ ʦʙ̡-

ʝʤ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ ʧʨʠ ʵʭʦʢʘʨʜʠʦʛʨʘʬʠʠ), ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʩʪʘʶʪʩʷ ʩʥʠʞʝʥʥʳʤʠ [14].  

ʉʨʝʜʠ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʩʧʦʨʪʘ (ʥʘʧʨʠʤʝʨ, ʫ ʬʫʪʙʦʣʠʩʪʦʚ), ʢʘʢ ʧʦʢʘʟʳʚʘʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʚʳ-

ʰʝʥ ʫʨʦʚʝʥʴ ʨʠʩʢʘ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʇʨʠ ʵʪʦʤ ʨʠʩʢ ʥʝ ʤʦʞʝʪ ʧʦʣʥʦʩʪʴʶ ʢʦʤʧʝʥʩʠʨʦ-

ʚʘʪʴʩʷ ʟʘʥʷʪʠʷʤʠ ʩʧʦʨʪʦʤ ʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʟʘʙʦʣʝʚʘʥʠʡ [6].  

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʧʦʨʪʘ ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʧʝ-

ʨʠʦʜ ʩʦʨʝʚʥʦʚʘʥʠʡ ʜʣʷ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʚ ʤʝʞʩʝʟʦʥʴʝ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʝ ʬʦʨʤʳ ʙʠʦʣʦʛʠʯʝ-

ʩʢʠʭ ʜʦʙʘʚʦʢ, ʛʦʨʤʦʥʘʣʴʥʳʭ ʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʪʠʤʫʣʷʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʫʶ ʩʠʩʪʝʤʫ: ʧʦʚʳʰʘʷ ʩʠʩʪʦʣʠʯʝʩʢʦʝ ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʚ ʧʦʢʦʝ ʠ ʧʨʠ ʬʠʟʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʝ [29]. ʀʥʪʝʥʩʠʚʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʧʨʠʚʦʜʷʪ ʢ ʤʘʩʩʦʚʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘ-

ʣʦʚ, ʢʦʪʦʨʳʝ ʥʘʨʫʰʘʶʪ ʙʫʬʝʨʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ, ʪʝʤ ʩʘʤʳʤ ʚʳʟʳʚʘʷ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʦʢʠʩ-

ʣʠʪʝʣʴʥʦʤʫ ʩʪʨʝʩʩʫ, ʘʪʝʨʦʛʝʥʝʟʫ ʠ ʵʥʜʦʪʝʣʠʘʣʴʥʦʡ ʜʠʩʬʫʥʢʮʠʠ [24]. 

ʇʦʟʜʥʠʡ ʦʪʭʦʜ ʢʦ ʩʥʫ ʥʘʨʫʰʘʝʪ ʮʠʨʢʘʜʥʳʝ ʨʠʪʤʳ ʠ ʩʢʣʦʥʷʝʪ ʢ ʜʣʠʪʝʣʴʥʦʤʫ ʜʥʝʚʥʦʤʫ ʩʥʫ, ʯʪʦ 

ʪʘʢʞʝ ʩʦʧʨʷʞʝʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʨʠʩʢʘ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʠʟ-ʟʘ ʩʚʷʟʠ ʜʥʝʚʥʦʛʦ ʩʥʘ ʙʦʣʝʝ 

ʯʘʩʘ ʩ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʦʙʱʝʛʦ ʦʞʠʨʝʥʠʷ, ʛʠʧʝʨʪʦʥʠʠ, ʜʠʘʙʝʪʘ, ʜʠʩʣʠʧʠʜʝʤʠʠ, ʤʝʪʘʙʦʣʠʯʝ-

ʩʢʦʛʦ ʩʠʥʜʨʦʤʘ). [32]. ʇʨʠ ʥʘʨʫʰʝʥʥʦʤ ʩʥʝ ʩʥʠʞʘʝʪʩʷ ʫʨʦʚʝʥʴ ʪʝʩʪʦʩʪʝʨʦʥʘ ʠ ʠʥʩʫʣʠʥʦʧʦʜʦʙʥʦʛʦ ʬʘʢ-

ʪʦʨʘ ʨʦʩʪʘ 1, ʩʠʥʪʝʟʘ ʛʣʠʢʦʛʝʥʘ, ʯʪʦ ʧʨʝʧʷʪʩʪʚʫʝʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʧʦʩʣʝ ʪʨʝʥʠʨʦʚʦʢ ʠ ʩʦʨʝʚʥʦʚʘʥʠʡ. 

ʅʝʜʦʩʪʘʪʦʢ ʩʥʘ ʩʥʠʞʘʝʪ ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ, ʯʪʦ ʥʝʠʟʙʝʞʥʦ 

ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʠ ʧʦʚʳh ʘʝʪ ʫʨʦʚʝʥʴ ʩʪʨʝʩʩʘ ʫ ʩʧʦʨʪʩʤʝʥʘ [15, 17]. 

ʆʮʝʥʠʚʘʪʴ ʨʠʩʢ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʩʨʝʜʠ ʩʧʦʨʪʩʤʝʥʦʚ, ʜʣʠʪʝʣʴʥʦ 

ʟʘʥʠʤʘʶʱʠʭʩʷ (ʦʪ 5 ʣʝʪ) ʚʠʜʘʤʠ ʩʧʦʨʪʘ ʫʤʝʨʝʥʥʦʡ ʠ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ: ʝʜʠʥʦʙʦʨʩʪʚʘʤʠ, ʪʷʞʝʣʦʡ 

ʘʪʣʝʪʠʢʦʡ, ʬʫʪʙʦʣʦʤ, ʭʦʢʢʝʝʤ, ʛʘʥʜʙʦʣʦʤ, ʧʣʘʚʘʥʠʝʤ, ʩʦʚʨʝʤʝʥʥʳʤ ʧʷʪʠʙʦʨʴʝʤ, ʣʳʞʥʳʤʠ ʛʦʥʢʘʤʠ, 

ʙʠʘʪʣʦʥʦʤ. ʊʘʢʞʝ ʧʦʚʳʰʘʝʪ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʨʠʩʢʠ ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ ʟʘʥʷʪʠʡ (ʙʦʣʝʝ 6 ʯʘʩʦʚ ʚ ʥʝʜʝ-

ʣʶ) [10,11, 26, 29, 33]. ʀʟʚʝʩʪʥʘ ʢʦʨʨʝʣʷʮʠʷ ʫʨʦʚʥʷ ʜʘʚʣʝʥʠʷ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥ-

ʟʠʠ ʠ ʧʨʦʛʥʦʟʦʤ ʠʩʭʦʜʘ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʙʦʣʝʝ ʟʨʝʣʦʤ ʚʦʟʨʘʩʪʝ: ʫ ʩʧʦʨʪʩʤʝʥʦʚ ʵʪʘ ʢʦʨʨʝʣʷʮʠʷ ʩʦʭʨʘʥʷʝʪʩʷ, 

ʭʦʪʴ ʦʥʘ ʠ ʤʝʥʝʝ ʚʳʨʘʞʝʥʘ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ ʷʚʣʷʝʪʩʷ ʧʦʙʦʯʥʦʡ ʨʝʘʢʮʠʝʡ ʥʘ 

ʚʳʩʦʢʦʠʥʪʝʥʩʠʚʥʳʝ ʩʠʣʦʚʳʝ ʪʨʝʥʠʨʦʚʢʠ [26]. 

ʄʥʦʛʦʢʨʘʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʯʘʩʪʦʪʝ ʚʥʝʟʘʧʥʦʡ ʩʤʝʨʪʠ ʩʨʝʜʠ ʩʧʦʨʪʩʤʝʥʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʧʨʝʚʳʰʝʥʠʠ ʝʝ ʜʦ 2,4 ʨʘʟ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʧʫʣʷʮʠʝʡ [23]. ʀʟʚʝʩʪʥʳ ʩʣʫʯʘʠ ʩʤʝʨʪʠ ʚʦ ʚʨʝʤʷ ʠʥʪʝʥʩʠʚ-

ʥʳʭ ʥʘʛʨʫʟʦʢ ʦʪ ʘʨʠʪʤʠʡ ʠ ʥʘʨʫʰʝʥʠʷ ʧʨʦʚʦʜʠʤʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʬʦʥʝ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ, ʥʦ ʥʝ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʦʛʦ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ: ʛʠʧʝʨʪʨʦʬʠʯʝʩʢʘʷ ʢʘʨʜʠʦʤʠʦʧʘʪʠʷ, ʘʨʠʪʤʦʛʝʥʥʘʷ ʜʠʩ-

ʧʣʘʟʠʷ ʧʨʘʚʦʛʦ ʞʝʣʫʜʦʯʢʘ, ʩʠʥʜʨʦʤ ɺʦʣʴʬʘ-ʇʘʨʢʠʥʩʦʥʘ-ʋʘʡʪʘ (WPW) ʚʨʦʞʜʝʥʥʦʝ ʫʜʣʠʥʝʥʠʝ ʠʥʪʝʨʚʘ-

ʣʘ QT [2, 22, 31]. ʂʘʢ ʧʨʘʚʠʣʦ, ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʠʤʝʶʪ ʤʦʥʦʛʝʥʥʳʡ ʥʘʩʣʝʜʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ 

ʟʘʙʦʣʝʚʘʥʠʷ: ʧʦʜʪʚʝʨʞʜʝʥʘ ʨʦʣʴ ʥʝ ʤʝʥʝʝ 200 ʛʝʥʦʚ ʚ ʠʭ ʨʘʟʚʠʪʠʠ [12, 28, 34].  

ɸʥʢʝʪʠʨʦʚʘʥʠʝ ʤʦʞʝʪ ʟʘʤʝʥʠʪʴ ʩʙʦʨ ʞʘʣʦʙ ʠ ʘʥʘʤʥʝʟʘ, ʦʜʥʘʢʦ ʥʝ ʟʘʤʝʥʷʝʪ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʠʶ 

ʠ ʵʭʦʢʘʨʜʠʦʛʨʘʬʠʶ. ʀʤʝʥʥʦ ʵʪʠ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʜʠʘʛʥʦʩʪʠʢʠ ʦʮʝʥʠʪʴ ʠʟʤʝʥʝ-

ʥʠʷ ʤʠʦʢʘʨʜʘ, ʥʝ ʷʚʣʷʶʱʠʤʠʩʷ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʤʦʛʫʪ ʚʳʷʚʣʷʪʴʩʷ ʧʨʠ çʩʧʦʨʪʠʚʥʦʤ ʩʝʨʜʮʝè, ʢʦʪʦʨʦʝ 

ʤʦʞʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴʩʷ ʫ ʣʠʮ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ. ʌʠʟʠʦʣʦʛʠʷ ʩʧʦʨʪʠʚʥʦʛʦ ʩʝʨʜʮʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʩʝʨʜʮʘ ʥʝʪʨʝʥʠʨʦʚʘʥʥʦʛʦ ʯʝʣʦʚʝʢʘ ʵʢʦʥʦʤʠʟʘʮʠʝʡ ʝʛʦ ʬʫʥʢʮʠʡ ʚ ʫʩʣʦʚʠʷʭ ʧʦʢʦʷ ʠ ʧʨʠ ʫʤʝʨʝʥʥʳʭ ʥʘ-

ʛʨʫʟʢʘʭ; ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʩʝʨʜʮʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʚʳʩʦʢʦʡ 

ʤʦʱʥʦʩʪʠ [20]. ʇʨʠ çʩʧʦʨʪʠʚʥʦʤ ʩʝʨʜʮʝè ʥʘ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʠʠ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ 




