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ɸʥʥʦʪʘʮʠʷ. ʀʟʫʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʩʪʠ ʠʥʪʝʨʚʘʣʘ Qt ʫ ʩʧʦʨʪʩʤʝʥʦʚ ʧʦ ʟʠʤʥʝʤʫ ʧʣʘʚʘʥʠʶ 

ʪʨʝʥʠʨʫʶʱʠʭʩʷ ʚ ʫʩʣʦʚʠʷʭ ʧʦʥʠʞʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʦʪ ʦʪ -2 ʜʦ +15.9 ʛʨʘʜʫʩʦʚ ʧʦ ʎʝʣʴʩʠʶ (ÁC) 

ʪʨʝʙʫʝʪ ʙʦʣʴʰʦʛʦ ʚʥʠʤʘʥʠʷ ʩʧʦʨʪʠʚʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʮʝʥʠʪʴ ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʠʥʪʝʨʚʘʣʘ Qt ʫ ʩʧʦʨʪʩʤʝʥʦʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʟʠʤʥʠʤ ʧʣʘʚʘʥʠʝʤ. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ 

ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʨʝʭʢʘʥʘʣʴʥʳʡ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬ ɼʠʢʩʠʦʥ, ʤʦʜʝʣʴ çʕʂɻ-10-

03è. ʉʢʦʨʦʩʪʴ ʕʂɻ ʨʝʛʠʩʪʨʘʮʠʠ ʩʦʩʪʘʚʣʷʣʘ 25 ʤʤ/ʩ. ʕʂɻ ʩʥʠʤʘʣʠ ʣʝʞʘ ʜʦ ʥʘʛʨʫʟʢʠ, ʩʨʘʟʫ ʧʦʩʣʝ 

ʧʣʘʚʘʥʠʷ ʚ ʣʝʜʷʥʦʡ ʚʦʜʝ (ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʤʠʥʫʪ ï ʜʦ ʚʦʟʤʦʞʥʳʭ ʚʦʩʩʪʘʥʦʚʣʝʥʠʡ ʠʩʭʦʜʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʕʂɻ ʫ ʠʩʧʳʪʫʝʤʦʛʦ) ʠ ʯʝʨʝʟ 10 ʤʠʥʫʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʩʣʝ ʥʘʛʨʫʟʢʠ. ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʧʨʠʤʝʥʷʣʠʩʴ ʩʪʘʥʜʘʨʪʥʳʝ ʩʠʣʠʢʦʥʦʚʳʝ ʰʘʧʦʯʢʠ ʜʣʷ ʧʣʘʚʘʥʠʷ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 86 

ʠʩʧʳʪʫʝʤʳʭ. ʋʯʘʩʪʥʠʢʠ ʙʳʣʠ ʧʦʜʝʣʝʥʳ ʥʘ 43 ʯʝʣʦʚʝʢʘ, ʧʣʘʚʘʶʱʠʭ ʙʝʟ ʛʦʣʦʚʥʦʛʦ ʫʙʦʨʘ, ʠ 43 ï ʚ 

ʩʠʣʠʢʦʥʦʚʦʡ ʧʣʘʚʘʪʝʣʴʥʦʡ ʰʘʧʦʯʢʝ, ʚ ʛʦʣʦʚʥʦʤ ʫʙʦʨʝ. ɺʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʚ ʚʦʜʝ ʧʣʦʚʮʦʚ ʚ ʦʙʦʠʭ 

ʛʨʫʧʧʘʭ ʩʦʩʪʘʚʣʷʣʦ ʜʦ 2-ʭ ʤʠʥʫʪ. ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʇʦʩʣʝ ʧʣʘʚʘʥʠʷ ʚ ʭʦʣʦʜʥʦʡ ʚʦʜʝ ʫ 

ʩʧʦʨʪʩʤʝʥʦʚ ʟʘʥʠʤʘʶʱʠʭʩʷ ʟʠʤʥʠʤ ʧʣʘʚʘʥʠʝʤ ʙʝʟ ʛʦʣʦʚʥʦʛʦ ʫʙʦʨʘ ʫʜʣʠʥʝʥʠʝ ʠʥʪʝʨʚʘʣʘ QTʩ ʚʳʰʝ ʥʘ 

2.44 %., ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʚ ʛʦʣʦʚʥʦʤ ʫʙʦʨʝ. ɿʘʢʣʶʯʝʥʠʝ. ɺʦ ʚʨʝʤʷ ʪʨʝʥʠʨʦʚʦʢ ʧʦ ʟʠʤʥʝʤʫ 

ʧʣʘʚʘʥʠʶ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʦʣʦʚʥʦʡ ʫʙʦʨ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʧʦʨʪʠʚʥʦ-

ʬʠʟʢʫʣʴʪʫʨʥʦʡ ʬʦʨʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʜʥʳʭ ʵʢʩʪʨʝʤʘʣʴʥʦ-ʭʦʣʦʜʦʚʳʭ ʪʝʨʤʦʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʪʝʨʚʘʣ Qt, ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʥʪʝʨʚʘʣʘ Qt, ʟʠʤʥʝʝ ʧʣʘʚʘʥʠʝ, ʟʘʢʘʣʠʚʘʥʠʝ 

ʭʦʣʦʜʥʦʡ ʚʦʜʦʡ. 
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Abstract. The study of QT interval duration in winter swimming athletes training in low water tempera-

tures ranging from -2 to +15.9 degrees Celsius (ÁC) requires significant attention from the sports community. 

Purpose of the study is to assess the QT interval duration in athletes engaged in winter swimming. Materials 

and Methods. In our research, we used a three-channel electrocardiograph "Dixion," model "ECG-10-03." The 

ECG recording speed was 25 mm/s. ECGs were taken in the supine position before exercise, immediately after 

swimming in ice-cold water (within two minutes, i. e. before possible restoration of the subjectôs baseline ECG 

parameters), and ten minutes after the exercise recovery. Standard silicone swimming caps were used in the 

study. A total of 86 subjects participated in the study. The participants were divided into two groups: 43 individ-

uals swimming without a head covering (WHC) and 43 individuals wearing a silicone swimming cap (HC). The 

duration of water exposure for swimmers in both groups was up to 2 minutes. Results and Discussion. After 

swimming in cold water, the athletes engaged in winter swimming without a head covering exhibited a 2.44% 

greater QTc interval prolongation compared to the group wearing a head covering. Conclusion. During winter 

swimming training, the use of a head covering is necessary, as it is an essential component of sportswear for 

ensuring protection against extreme cold-water thermal loads. 

Keywords: QT interval, QT interval duration, winter swimming, cold-water adaptation. 

 

ɺʚʝʜʝʥʠʝ. ʈʝʛʫʣʷʨʥʦʝ ʧʣʘʚʘʥʠʝ ʚ ʭʦʣʦʜʥʦʡ ʚʦʜʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʷ ʥʘ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʫʶ, ʵʥʜʦʢʨʠʥʥʫʶ, ʠʤʤʫʥʥʫʶ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ ʩʠʩʪʝʤʳ [15, 

22]. 

ʆʜʥʘʢʦ ʚʦʟʜʝʡʩʪʚʠʝ ʭʦʣʦʜʥʦʡ ʚʦʜʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʨʠʩʢʠ, ʧʦʩʢʦʣʴʢʫ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʤʦʛʫʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, ʧʨʠʯʝʤ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ [18, 19, 21]. 
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ɺʦ ʚʨʝʤʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʧʦʛʨʫʞʝʥʠʷ (ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 3 ʤʠʥʫʪ) ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʨʘʞʝʥʥʘʷ 

ʢʘʨʜʠʦʨʝʩʧʠʨʘʪʦʨʥʘʷ ʨʝʘʢʮʠʷ, ʥʘʟʳʚʘʝʤʘʷ çʨʝʘʢʮʠʝʡ ʥʘ ʭʦʣʦʜʦʚʦʡ ʰʦʢè. ʈʝʘʢʮʠʷ ʥʘ ʭʦʣʦʜʦʚʦʡ ʰʦʢ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʨʝʬʣʝʢʩʦʚ, ʟʘʧʫʩʢʘʝʤʳʭ ʢʦʞʥʳʤʠ ʭʦʣʦʜʦʚʳʤʠ ʪʝʨʤʦʨʝʮʝʧʪʦʨʘʤʠ, ʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʠʤʧʘʪʠʢʦ-ʦʧʦʩʨʝʜʦʚʘʥʥʦʡ ʪʘʭʠʢʘʨʜʠʝʡ, ʦʜʳʰʢʦʡ, ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʡ 

ʛʠʧʝʨʚʝʥʪʠʣʷʮʠʝʡ, ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʚʘʟʦʢʦʥʩʪʨʠʢʮʠʝʡ ʠ ʛʠʧʝʨʪʝʥʟʠʝʡ [8, 9, 20]. ʀ ʢʨʦʤʝ ʪʦʛʦ 

ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʨʝʘʢʮʠʠ ʥʘ ʧʦʛʨʫʞʝʥʠʝ, ʠʣʠ çʭʦʣʦʜʦʚʦʡ ʰʦʢè, ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ ʦʧʘʩʥʳʤ ʩʦʩʪʦʷʥʠʷʤ ʠ 

ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʴʰʠʥʩʪʚʦ ʩʤʝʨʪʝʡ ʦʪ ʧʦʛʨʫʞʝʥʠʷ ʚ ʭʦʣʦʜʥʫʶ ʚʦʜʫ [18]. 

 ʊʝʨʤʦʘʬʬʝʨʝʥʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʨʝʮʝʧʪʦʨʦʚ ʭʦʣʦʜʘ ʢʦʞʠ ʚʦ ʚʨʝʤʷ ʧʦʛʨʫʞʝʥʠʷ ʚ ʚʦʜʫ 

ʟʘʧʫʩʢʘʝʪ ʚʦʟʙʫʞʜʘʶʱʠʡ ʠʤʧʫʣʴʩ, ʚʳʟʳʚʘʷ ʥʝʤʝʜʣʝʥʥʫʶ ʩʠʤʧʘʪʠʯʝʩʢʫʶ ʘʢʪʠʚʘʮʠʶ [12, 19], ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʧʦʛʨʫʞʝʥʠʝ ʛʦʣʦʚʳ ʚ ʭʦʣʦʜʥʫʶ ʚʦʜʫ ʘʢʪʠʚʠʟʠʨʫʝʪ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʫʶ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ, 

ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʩʪʠʤʫʣʷʮʠʝʡ ʪʨʦʡʥʠʯʥʦʛʦ ʥʝʨʚʘ, ʚʳʟʳʚʘʷ ʙʨʘʜʠʢʘʨʜʠʶ [14, 16]. 

 ʕʪʦ ʙʳʣʦ ʥʘʟʚʘʥʦ çʘʚʪʦʥʦʤʥʳʤ ʢʦʥʬʣʠʢʪʦʤè. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʢ ʩʠʤʧʘʪʠʯʝʩʢʘʷ, ʪʘʢ ʠ 

ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʘʷ ʩʪʠʤʫʣʷʮʠʷ ʩʝʨʜʮʘ ʤʦʞʝʪ ʥʝʟʘʚʠʩʠʤʦ ʚʳʟʳʚʘʪʴ ʥʘʨʫʰʝʥʠʝ ʨʠʪʤʘ ʩʝʨʜʮʘ [17]. 

 ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʙʳʣʦ ʚʳʩʢʘʟʘʥʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʩʠʣʴʥʳʡ ʧʨʦʘʨʠʪʤʠʯʝʩʢʠʡ ʩʪʠʤʫʣ 

ʚʦʟʥʠʢʘʝʪ, ʢʦʛʜʘ ʠʥʪʝʨʚʘʣ QT ʥʝ ʩʦʚʧʘʜʘʝʪ ʩ ʯʘʩʪʦʪʦʡ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ 

ʩʝʨʜʝʯʥʳʭ ʘʨʠʪʤʠʡ. ʇʦʩʢʦʣʴʢʫ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʛʠʧʦʪʝʨʤʠʷ ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʘʨʠʪʤʠʡ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʫʜʣʠʥʝʥʠʝʤ ʠʥʪʝʨʚʘʣʘ QT [5, 10]. 

 ʉʫʱʝʩʪʚʫʝʪ ʦʧʘʩʝʥʠʝ, ʯʪʦ ʪʘʢʦʡ ʨʠʩʢ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʠ ʩʨʝʜʠ ʧʣʦʚʮʦʚ ʚ ʭʦʣʦʜʥʦʡ 

ʚʦʜʝ. ɺ ʯʘʩʪʥʦʩʪʠ ʧʨʠ ʜʣʠʪʝʣʴʥʳʭ ʟʘʧʣʳʚʘʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ ʥʠʞʝ ʧʣʶʩ 15 ÁC ʙʳʣʦ ʦʪʤʝʯʝʥʦ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʠʥʪʝʨʚʘʣʦʚ QT ʠ Qtc [11]. 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʜʣʠʪʝʣʴʥʦʝ ʧʣʘʚʘʥʠʝ ʚ ʭʦʣʦʜʥʦʡ ʚʦʜʝ ʫʜʣʠʥʷʝʪ ʠʥʪʝʨʚʘʣ QT ʠ ʢʘʢ ʧʦʢʘʟʳʚʘʶʪ 

ʨʝʟʫʣʴʪʘʪʳ ʨʷʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʚʝʣʠʯʠʚʘʶʪ ʨʠʩʢʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʘʨʫʰʝʥʠʡ ʨʠʪʤʘ ʩʝʨʜʮʘ. ʉʨʝʜʠ 

ʩʧʦʨʪʩʤʝʥʦʚ ʟʘʥʠʤʘʶʱʠʭʩʷ ʠʥʪʝʥʩʠʚʥʦ ʩʧʦʨʪʦʤ ʥʝʨʝʜʢʦ ʚʩʪʨʝʯʘʝʪʩʷ ʩʠʥʜʨʦʤ ʫʜʣʠʥʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ 

QT [7]. 

ʅʝʢʦʪʦʨʳʝ ʬʦʨʤʳ ʩʠʥʜʨʦʤʘ ʫʜʣʠʥʸʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ QT ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʚʷʟʘʥʳ ʩ 

ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʪʨʠʛʛʝʨʘʤʠ, ʯʝʤ ʜʨʫʛʠʝ: ʬʠʟʠʯʝʩʢʠʡ ʩʪʨʝʩʩ, ʦʩʦʙʝʥʥʦ ʧʣʘʚʘʥʠʝ ʠʣʠ ʵʤʦʮʠʦʥʘʣʴʥʳʡ 

ʩʪʨʝʩʩ, ʨʝʟʢʠʡ ʟʚʫʢ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ ʠʥʪʝʨʚʘʣʘ QT ʚ ʧʨʦʮʝʩʩʝ ʪʨʝʥʠʨʦʚʦʢ, ʘ ʪʘʢʞʝ ʚʣʠʷʥʠʝ 

ʩʧʦʨʪʠʚʥʦʡ ʰʘʧʦʯʢʠ ʥʘ ʧʨʦʮʝʩʩʳ ʨʝʧʦʣʷʨʠʟʘʮʠʠ ʤʠʦʢʘʨʜʘ ʫ ʧʣʦʚʮʦʚ ʟʘʥʠʤʘʶʱʠʭʩʷ ʟʠʤʥʠʤ ʧʣʘʚʘʥʠʝʤ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʠ ʚʢʣʶʯʝʥʳ 86 ʧʣʦʚʮʦʚ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 

33 ʜʦ 47 ʣʝʪ ʧʝʨʚʦʛʦ ʛʦʜʘ ʦʙʫʯʝʥʠʷ ʠ ʫʞʝ ʪʨʝʥʠʨʫʶʱʠʝʩʷ ʙʦʣʝʝ ʧʷʪʠ ʣʝʪ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ 

ʙʘʟʝ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʥʦʡ ʦʙʱʝʩʪʚʝʥʥʦʡ ʬʠʟʢʫʣʴʪʫʨʥʦ-ʩʧʦʨʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ çʌʝʜʝʨʘʮʠʷ ʟʠʤʥʝʛʦ 

ʧʣʘʚʘʥʠʷè (ʄʆʆʌʉʆ çʌɿʇè) ï ʘʢʢʨʝʜʠʪʦʚʘʥʥʘʷ ʬʝʜʝʨʘʮʠʷ ʧʦ ʚʠʜʫ ʩʧʦʨʪʘ çʟʠʤʥʝʝ ʧʣʘʚʘʥʠʝè. 

ʋʯʘʩʪʥʠʢʠ ʙʳʣʠ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʳ ʥʘ ʜʚʝ ʛʨʫʧʧʳ 43 ʯʝʣʦʚʝʢʘ ʧʣʘʚʘʶʱʠʭ ʙʝʟ ʛʦʣʦʚʥʦʛʦ ʫʙʦʨʘ (ɹɻʋ) ʠ 43 

ï ʚ ʛʦʣʦʚʥʦʤ ʫʙʦʨʝ (ɺɻʋ) ʩʠʣʠʢʦʥʦʚʦʡ ʧʣʘʚʘʪʝʣʴʥʦʡ ʰʘʧʦʯʢʝ. ɺʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʧʣʦʚʮʦʚ ʚ ʦʙʦʠʭ 

ʛʨʫʧʧʘʭ ʩʦʩʪʘʚʣʷʣʘ ʦʪ 20 ʩʝʢʫʥʜ ʜʦ ʜʚʫʭ ʤʠʥʫʪ. 

ʉʦʛʣʘʩʥʦ ʬʝʜʝʨʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʦʪ 04.12.2007 ˉ 329-ʌɿ çʆ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ ʠ ʩʧʦʨʪʝ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè [3] ʚʩʝ ʟʘʥʠʤʘʶʱʠʝʩʷ ʟʠʤʥʠʤ ʧʣʘʚʘʥʠʝʤ ʠʤʝʣʠ ʤʝʜʠʮʠʥʩʢʦʝ ʟʘʢʣʶʯʝʥʠʝ ʜʣʷ 

ʟʘʥʷʪʠʡ ʟʠʤʥʠʤ ʧʣʘʚʘʥʠʝʤ, ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ ʠ ʩʧʦʨʪʦʤ. 

ʀʩʧʳʪʫʝʤʳʝ ʥʝ ʧʦʜʚʝʨʛʘʣʠʩʴ ʯʨʝʟʤʝʨʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʦʡ, ʥʝ ʫʧʦʪʨʝʙʣʷʣʠ ʘʣʢʦʛʦʣʴʥʳʝ 

ʥʘʧʠʪʢʠ, ʥʝ ʩʦʙʣʶʜʘʣʠ ʜʣʠʪʝʣʴʥʳʝ ʜʠʝʪʳ, ʘ ʞʝʥʱʠʥʳ ʥʝ ʥʘʭʦʜʠʣʠʩʴ ʚʦ ʚʨʝʤʷ ʤʝʥʩʪʨʫʘʮʠʠ. 

ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʨʝʭʢʘʥʘʣʴʥʳʡ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬ ɼʠʢʩʠʦʥ, ʤʦʜʝʣʴ 

çʕʂɻ-10-03è. ʉʢʦʨʦʩʪʴ ʕʂɻ ʨʝʛʠʩʪʨʘʮʠʠ ʩʦʩʪʘʚʣʷʣʘ 25 ʤʤ/ʩ. 

ɼʣʷ ʨʘʩʯʝʪʘ ʢʦʨʨʠʛʠʨʦʚʘʥʥʦʛʦ QT ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʬʦʨʤʫʣʫ ʉʘʛʠ (ɸ. Sagie) [1]. 
ʕʂɻ ʩʥʠʤʘʣʠ ʣʝʞʘ ʜʦ ʥʘʛʨʫʟʢʠ, ʩʨʘʟʫ ʧʦʩʣʝ ʧʣʘʚʘʥʠʷ ʚ ʣʝʜʷʥʦʡ ʚʦʜʝ (ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʤʠʥʫʪ ï ʜʦ 

ʚʦʟʤʦʞʥʳʭ ʚʦʩʩʪʘʥʦʚʣʝʥʠʡ ʠʩʭʦʜʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʕʂɻ ʫ ʠʩʧʳʪʫʝʤʦʛʦ) ʠ ʯʝʨʝʟ 10 ʤʠʥʫʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʧʦʩʣʝ ʥʘʛʨʫʟʢʠ  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɸʥʘʣʠʟ ʕʂɻ ʧʦʩʣʝ ʧʣʘʚʘʥʠʷ ʚ ʚʦʜʝ ʪʝʤʧʝʨʘʪʫʨʦʡ ʧʣʶʩ 1.2 ÁC 

ʧʦʢʘʟʘʣ ʏʉʉ ʚʳʰʝ ʥʘ 4.94 % ʚ ʛʨʫʧʧʝ ɹɻʋ, ʯʝʤ ʚ ɺɻʋ, ʘ ʫ ʧʣʦʚʮʦʚ, ʥʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʠʣʠʢʦʥʦʚʫʶ 

ʧʣʘʚʘʪʝʣʴʥʫʶ ʰʘʧʦʯʢʫ ï ʧʦʩʣʝ ʧʣʘʚʘʥʠʷ ʦʪʤʝʯʘʣʦʩʴ ʫʜʣʠʥʝʥʠʝ ʠʥʪʝʨʚʘʣʘ QTʩ ʥʘ 2.44 %, ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʛʨʫʧʧʦʡ ɺɻʋ ʛʜʝ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 461 ʤʩ (p < 0.05). ʕʪʦ ʩʚʷʟʘʥʥʦ ʩ ʦʩʦʙʝʥʥʦʩʪʴʶ ʚʦʟʜʝʡʩʪʚʠʷ 

ʭʦʣʦʜʦʚʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʦʙʣʘʩʪʴ ʛʦʣʦʚʳ (ʪʘʙʣ. 1). 

 

 

 

 

 

 

 

 




