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ɸʅʅʆʊɸʎʀʗ 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ɺ ʣʠʪʝʨʘʪʫʨʝ ʦʧʠʩʘʥʳ ʩʣʫʯʘʠ ʨʘʟʚʠʪʠʷ ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ ʫ ʤʦʣʦʜʳʭ 

ʣʶʜʝʡ ʧʦʩʣʝ ʩʠʣʴʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ, ʘ ʪʘʢʞʝ ʙʝʟ ʦʯʝʚʠʜʥʦʡ ʩʚʷʟʠ ʩ ʬʠʟʠʯʝʩʢʦʡ  

ʥʘʛʨʫʟʢʦʡ. ʇʨʠʯʠʥʘʤʠ ʨʘʟʚʠʪʠʷ ʦʩʪʨʦʛʦ ʢʦʨʦʥʘʨʥʦʛʦ ʩʠʥʜʨʦʤʘ ʫ ʣʠʮ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ 

ʯʘʱʝ ʚʩʝʛʦ ʷʚʣʷʶʪʩʷ ʘʥʦʤʘʣʠʠ ʨʘʟʚʠʪʠʷ ʢʦʨʦʥʘʨʥʳʭ ʘʨʪʝʨʠʡ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʦʧʠʩʘʥʠʶ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʩʣʫʯʘʷ ʨʘʟʚʠʪʠʷ ʦʩʪʨʦʛʦ ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ ʧʝʨʝʜʥʝ-ʧʝʨʝʛʦʨʦʜʦʯʥʦʡ ʦʙʣʘʩʪʠ 

ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ ʚ ʧʝʨʠʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʧʦʚʨʝʞʜʝʥʠʷ  

ʧʦʟʚʦʥʦʯʥʠʢʘ ʫ ʧʘʮʠʝʥʪʘ ʙʝʟ ʚʳʨʘʞʝʥʥʦʡ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʩʦʤʘʪʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ.  

ɺʦ ʚʨʝʤʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʦʪʤʝʯʝʥʘ ʥʝʩʪʘʙʠʣʴʥʘʷ ʛʝʤʦʜʠʥʘʤʠʢʘ ʩ ʨʘʟʚʠʪʠʝʤ 

ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʦʪʦʥʠʠ, ʧʦʪʨʝʙʦʚʘʚʰʝʡ ʢʦʨʨʝʢʮʠʠ ʠʥʬʫʟʠʝʡ ʥʦʨʵʧʠʥʝʬʨʠʥʘ.  

ʇʦ ʜʘʥʥʳʤ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ 

ʧʝʨʠʦʜʝ ʚʳʩʪʘʚʣʝʥ ʜʠʘʛʥʦʟ: Q-ʧʦʟʠʪʠʚʥʳʡ ʧʝʨʝʜʥʝ-ʧʝʨʝʛʦʨʦʜʦʯʥʳʡ ʠʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ. 

ʇʦ ʜʘʥʥʳʤ ʢʦʨʦʥʘʨʦʘʥʛʠʦʛʨʘʬʠʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʦ ʥʘʣʠʯʠʝ ʠʥʪʨʘʤʫʨʘʣʴʥʦʛʦ ʭʦʜʘ  

ʚ ʩʨʝʜʥʝʤ ʩʝʛʤʝʥʪʝ ʧʝʨʝʜʥʝʡ ʥʠʩʭʦʜʷʱʝʡ ʘʨʪʝʨʠʠ ʩʦ ʩʪʝʥʦʟʠʨʦʚʘʥʠʝʤ ʚ ʩʠʩʪʦʣʫ ʜʦ 30%. 

ɺʦʟʥʠʢʰʘʷ ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʦʪʦʥʠʷ ʥʘ ʦʧʝʨʘʮʠʦʥʥʦʤ ʵʪʘʧʝ, ʥʘ ʬʦʥʝ ʤʠʦʢʘʨʜʠʘʣʴʥʦʛʦ 

ʤʦʩʪʠʢʘ ʚ ʧʝʨʝʜʥʝʡ ʥʠʩʭʦʜʷʱʝʡ ʘʨʪʝʨʠʠ, ʷʚʠʣʘʩʴ ʧʨʠʯʠʥʦʡ ʥʘʨʫʰʝʥʠʷ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ  

ʚ ʧʝʨʝʜʥʝ-ʧʝʨʝʛʦʨʦʜʦʯʥʦʡ ʦʙʣʘʩʪʠ ʩ ʨʘʟʚʠʪʠʝʤ ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ ʠ ʩʥʠʞʝʥʠʝʤ ʥʘʩʦʩʥʦʡ 

ʬʫʥʢʮʠʠ ʩʝʨʜʮʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤʠ ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʥʘʨʫʰʝʥʠʷʤʠ. 

ɿʘʢʣʶʯʝʥʠʝ. ʄʠʦʢʘʨʜʠʘʣʴʥʳʝ ʤʳʰʝʯʥʳʝ ʤʦʩʪʠʢʠ ʷʚʣʷʶʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʘʥʦʤʘʣʠʝʡ 

ʢʦʨʦʥʘʨʥʳʭ ʘʨʪʝʨʠʡ, ʢʦʪʦʨʘʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʝʩʩʠʤʧʪʦʤʥʘ. ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ, ʧʨʠ 

ʥʘʣʠʯʠʠ, ʤʦʛʫʪ ʙʳʪʴ ʩʪʝʨʪʳʤʠ ʠ ʥʦʩʠʪʴ ʘʪʠʧʠʯʥʳʡ ʭʘʨʘʢʪʝʨ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʜʘʥʥʘʷ ʘʥʦʤʘʣʠʷ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʨʘʟʚʠʪʠʷ ʦʩʪʨʦʛʦ ʢʦʨʦʥʘʨʥʦʛʦ ʩʠʥʜʨʦʤʘ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʫ ʧʘʮʠʝʥʪʦʚ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʤʦʥʠʪʦʨʠʥʛʘ 

ʕʂɻ ʠ ʤʘʨʢʝʨʦʚ ʧʦʚʨʝʞʜʝʥʠʷ ʤʠʦʢʘʨʜʘ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ. 
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ABSTRACT 

INTRODUCTION:  In the literature, there are reported cases of myocardial infarction in young 

patients after strenuous physical activity, as well as without any evident connection with physical 

load. The most common causes of the acute coronary syndrome in young individuals are  

anomalies in the development of coronary arteries. The article is devoted to the description  

of a clinical case of acute myocardial infarction in the anterior septal region of the left  

ventricle in the perioperative period after surgery of spinal injury in a patient without severe  

somatic pathology. During the surgery, unstable hemodynamics was noted with the  

development of arterial hypotension, which required infusion of norepinephrine. On the basis  

of clinical, laboratory and instrumental examinations, in the postoperative period the diagnosis: 

ñQ-positive myocardial infarction of the anterior septumò was made. Coronary angiography  

visualized the presence of an intramural passage in the middle segment of the anterior descending 

artery with up to 30% stenosis in systole. The resulting arterial hypotension at the operational 

stage, with the myocardial bridge in the anterior descending artery, was the cause of circulatory 

disorders in the anterior septal region with the development of myocardial infarction and a  

decrease in the pumping function of the heart with subsequent hemodynamic disorders. 

CONCLUSION: Myocardial muscle bridges are a common anomaly of coronary arteries, which 

is usually asymptomatic. Clinical manifestations, if present, are blurred and atypical. In certain 

conditions, the given anomaly may be the cause of development of the acute coronary syndrome,  

in young individuals as well, which shows reasonability of monitoring of ECG and of markers  

of myocardial infarction in the postoperative period. 
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ɸʢʪʫʘʣʴʥʦʩʪʴ 

ʇʝʨʠʦʧʝʨʘʮʠʦʥʥʳʝ ʢʘʨʜʠʘʣʴʥʳʝ ʦʩ-

ʣʦʞʥʝʥʠʷ ʧʨʠ ʥʝʢʘʨʜʠʦʭʠʨʫʨʛʠʯʝʩʢʠʭ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘʭ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 4,5% 

[1]. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʛʨʦʟʥʳʭ ʢʘʨʜʠʘ-

ʣʴʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʷʚʣʷʝʪʩʷ ʧʝʨʠʦʧʝʨʘ-

ʮʠʦʥʥʳʡ ʠʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ, ʯʘʩʪʦʪʘ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 2 

ʜʦ 6% [1ï6]. ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʤʠ ʧʨʠʯʠʥʘ-

ʤʠ ʨʘʟʚʠʪʠʷ ʧʝʨʠʦʧʝʨʘʮʠʦʥʥʦʛʦ ʠʥʬʘʨʢʪʘ 

ʤʠʦʢʘʨʜʘ ʷʚʣʷʶʪʩʷ ʣʠʙʦ ʥʘʣʠʯʠʝ ʫ ʧʘʮʠ-

ʝʥʪʘ ʥʝʩʪʘʙʠʣʴʥʦʡ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʦʡ 

ʙʣʷʰʢʠ ʚ ʧʨʦʩʚʝʪʝ ʢʦʨʦʥʘʨʥʦʡ ʘʨʪʝʨʠʠ, 

ʢʦʪʦʨʘʷ ʥʘ ʬʦʥʝ ʬʘʢʪʦʨʦʚ ʦʧʝʨʘʮʠʦʥʥʦʛʦ 

ʩʪʨʝʩʩʘ (ʛʠʧʦ- ʠʣʠ ʛʠʧʝʨʪʝʥʟʠʷ, ʪʘʭʠʢʘʨ-

ʜʠʷ) ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʪʨʦʤʙʦʟʫ ʢʦʨʦʥʘʨ-

ʥʦʡ ʘʨʪʝʨʠʠ, ʣʠʙʦ ʜʠʩʙʘʣʘʥʩ ʤʝʞ-ʜʫ ʜʦʩ-

ʪʘʚʢʦʡ ʠ ʧʦʪʨʝʙʣʝʥʠʝʤ ʢʠʩʣʦʨʦʜʘ, ʢʦʪʦ-

ʨʳʡ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʠ ʚ ʠʥʪʘʢʪʥʳʭ ʢʦ-

ʨʦʥʘʨʥʳʭ ʘʨʪʝʨʠʷʭ ʥʘ ʬʦʥʝ ʩʧʘʟʤʘ  

[3]. ʂʘʢ ʧʨʘʚʠʣʦ, ʨʘʟʚʠʪʠʝ ʦʩʪʨʦʡ ʢʦʨʦ-

ʥʘʨʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩʪʘʨʰʝʡ ʚʦʟʨʘʩ-

ʪʥʦʡ ʛʨʫʧʧʳ. ʇʨʠʯʠʥʘʤʠ ʨʘʟʚʠʪʠʷ ʦʩʪʨʦ-

ʛʦ ʢʦʨʦʥʘʨʥʦʛʦ ʩʠʥʜʨʦʤʘ ʫ ʣʠʮ ʤʦʣʦʜʦʛʦ 

ʚʦʟʨʘʩʪʘ ʯʘʱʝ ʚʩʝʛʦ ʷʚʣʷʶʪʩʷ ʘʥʦʤʘʣʠʠ 

ʨʘʟʚʠʪʠʷ ʢʦʨʦʥʘʨʥʳʭ ʘʨʪʝʨʠʡ. ʂʣʠʥʠʯʝ-

ʩʢʘ̫ ʩʠʤʧʪʦʤʘʪʠʢʘ ʧʨʠ ʵʪʦʤ ʙʳʚʘʝʪ  

ʥʝʦʪʯʝʪʣʠʚʦʡ ʠ ʯʘʩʪʦ ʨʘʩʮʝʥʠʚʘʝʪʩʷ  

ʢʘʢ ʩʥʠʞʝʥʥʘʷ ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʢ ʬʠʟʠʯʝ-

ʩʢʠʤ ʥʘʛʨʫʟʢʘʤ ʥʘ ʬʦʥʝ ʚʝʛʝʪʦ-ʩʦʩʫ-

ʜʠʩʪʦʡ ʜʠʩʪʦʥʠʠ [7].  

ɺ ʣʠʪʝʨʘʪʫʨʝ ʦʧʠʩʘʥʳ ʩʣʫʯʘʠ ʨʘʟʚʠ-

ʪʠʷ ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ ʫ ʤʦʣʦʜʳʭ ʣʶʜʝʡ 

ʧʦʩʣʝ ʩʠʣʴʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ, ʘ 

ʪʘʢʞʝ ʙʝʟ ʦʯʝʚʠʜʥʦʡ ʩʚʷʟʠ ʩ ʬʠʟʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʦʡ. ʇʨʠ ʵʪʦʤ ʧʨʦʚʝʜʝʥʥʦʝ ʦʙʩʣʝ-

ʜʦʚʘʥʠʝ ʚʳʷʚʣʷʣʦ ʘʥʦʤʘʣʠʠ ʨʘʟʚʠʪʠʷ  

ʢʦʨʦʥʘʨʥʳʭ ʘʨʪʝʨʠʡ [7, 8]. ʆʧʠʩʘʥʠʡ 

ʘʥʦʤʘʣʠʡ ʨʘʟʚʠʪʠʷ ʢʦʨʦʥʘʨʥʳʭ ʘʨʪʝʨʠʡ, 

ʢʘʢ ʧʨʠʯʠʥ ʨʘʟʚʠʪʠʷ ʧʝʨʠʦʧʝʨʘʮʠʦʥʥʦʛʦ 

ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ ʧʨʠ ʥʝʢʘʨʜʠʦʭʠʨʫʨ-

ʛʠʯʝʩʢʠʭ ʚʤʝʰʘʪʝʣʴʩʪʚʘʭ, ʚ ʜʦʩʪʫʧʥʦʡ 

ʣʠʪʝʨʘʪʫʨʝ ʥʝ ʚʩʪʨʝʯʘʣʦʩʴ. 

ʋʯʠʪʳʚʘʷ ʩʣʦʞʥʦʩʪʴ ʜʠʘʛʥʦʩʪʠʢʠ 

ʧʘʪʦʣʦʛʠʠ ʢʦʨʦʥʘʨʥʳʭ ʩʦʩʫʜʦʚ ʫ ʣʠʮ ʤʦ-

ʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ, ʤʳ ʩʦʯʣʠ ʮʝʣʝʩʦʦʙʨʘʟ-

ʥʳʤ ʧʨʠʚʝʩʪʠ ʩʦʙʩʪʚʝʥʥʦʝ ʢʣʠʥʠʯʝʩʢʦʝ 

ʥʘʙʣʶʜʝʥʠʝ ʨʘʟʚʠʪʠʷ ʦʩʪʨʦʛʦ ʠʥʬʘʨʢʪʘ 

ʤʠʦʢʘʨʜʘ ʚ ʧʝʨʠʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ. 

ʂʣʠʥʠʯʝʩʢʠʡ ʩʣʫʯʘʡ 

ʇʘʮʠʝʥʪ ʂ. 46 ʣʝʪ, ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥ 

ʚ ʅʦʚʦʩʠʙʠʨʩʢʠʡ ʅʀʀʊʆ ʠʤ. ʗ. ʃ. ʎʠ-

ʚʴʷʥʘ ʩ ʞʘʣʦʙʘʤʠ ʥʘ ʙʦʣʠ ʚ ʧʦʷʩʥʠʯʥʦʤ 

ʦʪʜʝʣʝ ʧʦʟʚʦʥʦʯʥʠʢʘ ʩ ʜʠʘʛʥʦʟʦʤ: ʇʦʩʪ-

ʪʨʘʚʤʘʪʠʯʝʩʢʘʷ ʬʠʢʩʠʨʦʚʘʥʥʘʷ ʢʦʤʙʠʥʠ-

ʨʦʚʘʥʥʘʷ (ʢʠʬʦʪʠʯʝʩʢʘʷ, ʧʨʘʚʦʩʪʦʨʦʥʥʷʷ 

ʣʘʪʝʨʘʣʴʥʘʷ ʩʜʚʠʛʦʚʘʷ) ʜʝʬʦʨʤʘʮʠʷ ʧʦʟ-

ʚʦʥʦʯʥʠʢʘ ʥʘ ʫʨʦʚʥʝ L1-L2 ʚʩʣʝʜʩʪʚʠʝ ʧʝ-

ʨʝʣʦʤʦ-ʚʳʚʠʭʘ L1 ʧʦʟʚʦʥʢʘ. ʌʫʥʢʮʠʦ-

ʥʘʣɹʥʘʷ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʧʦʷʩʥʠʯʥʦʛʦ 

ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ. ʀʟ ʘʥʘʤʥʝʟʘ ʠʟʚʝʩʪ-

ʥʦ, ʯʪʦ ʪʨʘʚʤʘ ʧʦʟʚʦʥʦʯʥʠʢʘ ʧʨʦʠʟʦʰʣʘ 

7 ʤʝʩʷʮʝʚ ʥʘʟʘʜ ʚ ʨʝʟʫʣʴʪʘʪʝ ɼʊʇ. ʇʦ ʧʦ-

ʚʦʜʫ ʪʨʘʚʤʳ ʧʦʟʚʦʥʦʯʥʠʢʘ ʧʨʦʚʦʜʠʣʦʩʴ 

ʢʦʥʩʝʨʚʘʪʠʚʥʦʝ ʣʝʯʝʥʠʝ. ʇʨʝʜʦʧʝʨʘʮʠʦʥ-

ʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʚʳʷʚʠʣʦ ʥʘʣʠʯʠʝ ʭʨʦʥʠ-

ʯʝʩʢʦʛʦ ʛʘʩʪʨʠʪʘ ʚ ʩʪʘʜʠʠ ʨʝʤʠʩʩʠʠ ʠ ʭʨʦ-

ʥʠʯʝʩʢʦʡ ʘʥʝʤʠʠ ʣʝʛʢʦʡ ʩʪʝʧʝʥʠ ʩʣʦʞʥʦʛʦ 

ʛʝʥʝʟʘ (Hb ð 117 ʛ/ʣ). ʆʧʝʨʘʪʠʚʥʳʭ ʚʤʝ-

ʘhʪʝʣʴʩʪʚ ʠ ʘʥʝʩʪʝʟʠʡ ʨʘʥʝʝ ʥʝ ʧʨʦʚʦʜʠ-

ʣʦʩʴ. ʅʝʧʝʨʝʥʦʩʠʤʦʩʪʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʚ ʘʥʘʤʥʝʟʝ ʥʝ ʦʪʤʝʯʝʥʦ. ʋʯʠ-

ʪʳʚʘʷ ʚʟʨʳʚʥʦʡ ʭʘʨʘʢʪʝʨ ʧʦʚʨʝʞʜʝʥʠʷ ʪʝ-

ʣʘ L1 ʧʦʟʚʦʥʢʘ, ʚʳʨʘʞʝʥʥʦʩʪʴ ʙʦʣʝʚʦʛʦ 

ʩʠʥʜʨʦʤʘ ʠ ʚʝʣʠʯʠʥʫ ʢʠʬʦʪʠʯʝʩʢʦʡ ʜʝ-

ʬʦʨʤʘʮʠʠ ʧʦʚʨʝʞʜʝʥʥʦʛʦ ʩʝʛʤʝʥʪʘ ʧʦʟʚʦ-

ʥʦʯʥʠʢʘ ʧʘʮʠʝʥʪʢʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʭʠʨʫʨ-

ʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʧʨʝʜʫ-

ʧʨʝʞʜʝʥʠʝ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʢʠʬʦʪʠʯʝ-

ʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ ʧʦʷʩʥʠʯʥʦʛʦ ʦʪʜʝʣʘ ʧʦ-

ʟʚʦʥʦʯʥʠʢʘ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʦʧʦʨʦʩʧʦʩʦʙ-

ʥʦʩʪʠ ʚʝʥʪʨʘʣʴʥʦʡ ʢʦʣʦʥʥʳ, ʚʦʩʩʪʘʥʦʚʣʝ-

ʥʠʷ ʥʦʨʤʘʣʴʥʦʡ ʦʩʠ ʧʦʟʚʦʥʦʯʥʠʢʘ. ʇʨʦʚʝ-

ʜʝʥʦ ʪʨʝʭʵʪʘʧʥʦʝ ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʚʤʝʰʘ-

ʪʝʣʴʩʪʚʦ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʚʳʧʦʣʥʝʥʠ-

ʝʤ ʵʪʘʧʦʚ ʦʧʝʨʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʦʜʥʦʡ ʘʥʝ-

ʩʪʝʟʠʠ: 1. ʂʦʨʧʵʢʪʦʤʠʷ L2 ʧʦʟʚʦʥʢʘ, ʯʘʩ-

ʪʠʯʥʘʷ ʢʦʨʨʝʢʮʠʷ ʢʠʬʦʪʠʯʝʩʢʦʡ ʠ ʧʨʘʚʦ-

ʩʪʦʨʦʥʥʝʡ ʩʜʚʠʛʦʚʦʡ ʜʝʬʦʨʤʘʮʠʠ ʥʘ ʫʨʦʚ-

ʥʝ L1-L2 ʧʦʟʚʦʥʢʦʚ, ʫʩʪʘʥʦʚʢʘ ʩʧʝʡʩʝʨʘ 

L1-L3 ʧʦʟʚʦʥʢʦʚ ʠʟ ʧʦʨʠʩʪʦʛʦ ʥʠʢʝʣʠʜʘ 

ʪʠʪʘʥʘ; 2. ʊʨʘʥʩʧʝʜʠʢʫʣʷʨʥʘʷ ʬʠʢʩʘʮʠʷ 

D12-L1-L3-L4 ʧʦʟʚʦʥʢʦʚ ʢʦʥʩʪʨʫʢʮʠʡ 

ɿʠʤʤʝʨ ʀʥʩʪʠʥʢʪ, ʜʚʫʩʪʦʨʦʥʥʷʷ ʬʘʩʝʪʵʢ-

ʪʦʤʠʷ L1-L2, ʣʘʤʠʥʵʢʪʦʤʠʷ L2, ʨʝʟʝʢʮʠʷ 

ʧʝʜʠʢʫʣʳ L2 ʩʧʨʘʚʘ, ʢʦʨʨʝʢʮʠʷ ʢʠʬʦʪʠʯʝ-

ʩʢʦʡ ʠ ʧʨʘʚʦʩʪʦʨʦʥʥʝʡ ʩʜʚʠʛʦʚʦʡ ʜʝʬʦʨ-

ʤʘʮʠʠ L1-L2, ʟʘʜʥʠʡ ʩʧʦʥʜʠʣʦʜʝʟ L1-L2-

L3 ʢʦʩʪʥʳʤʠ ʘʫʪʦʪʨʘʥʩʧʣʘʥʪʘʪʘʤʠ ʠʟ ʤʝ-




