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5 ʂʣʠʥʠʢʘ çʋʥʠʩʦʥè 

 

ʈʝʟʶʤʝ. ʀ ʨʝʟʫʣʴʪʘʪʳ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠ ʢʣʠʥʠʯʝʩʢʠʡ ʦʧʳʪ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʘʮʠʝʥʪʳ ʩ ʪʨʝʚʦʞʥʳʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʧʨʝʜʧʦʯʠʪʘʶʪ ʦʙʨʘʱʘʪʴʩʷ ʢ 

ʚʨʘʯʘʤ ʠʥʪʝʨʥʠʩʪʘʤ, ʧʨʝʜʲʷʚʣʷʷ ʤʥʦʞʝʩʪʚʦ ʩʦʤʘʪʠʯʝʩʢʠʭ ʞʘʣʦʙ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʛʨʘʤʤʳ 

ɺɽɻɸ ʧʦʟʚʦʣʠʣʠ ʚʳʷʚʠʪʴ: 1) ʚʳʩʦʢʫʶ ʯʘʩʪʦʪʫ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʵʪʠʭ ʧʘʮʠʝʥʪʦʚ ʥʘ 

ʘʤʙʫʣʘʪʦʨʥʦʤ ʧʨʠʝʤʝ (76%), 2) ʥʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʡ ʜʠʘʛʥʦʟ çG90.8è (97%), 3) 

ʟʥʘʯʠʤʫʶ ʢʦʨʨʝʣʷʮʠʦʥʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʪʨʝʚʦʛʠ ʠ ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʩʦʤʘʪʠʯʝʩʢʠʭ 

ʞʘʣʦʙ ʠ ʩʠʤʧʪʦʤʦʚ (r=0,4734, p<0,001).  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʝʚʦʛʘ, ʧʩʠʭʦʚʝʛʝʪʘʪʠʚʥʳʡ ʩʠʥʜʨʦʤ, ʚʝʛʝʪʘʪʠʚʥʘʷ 

ʜʠʩʬʫʥʢʮʠʷ. 

Abstract. The epidemiologic and clinical studies show that patients with anxiety and with 

many somatic complains prefer to go to primary care. The results of VEGAôs program allowed to 

identify: 1) the prevalence of this patients in primary care is high (76%), 2) the internists prefer 

more likely diagnosis ñG90.8ò (97%), 3) the correlation between level of anxiety and somatic 

symptoms is significant (r=0,4734, p<0,001). 

Keys words: anxiety, medically unexplained symptoms. 

 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʧʩʠʭʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʦʙʱʝʡ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʘʢʪʠʢʠ ʚ ʈʦʩʩʠʠ ʚʳʰʝ, ʯʝʤ ʚ ʧʦʧʫʣʷʮʠʠ ʠ ʩʦʩʪʘʚʣʷʝʪ 30-45%. ʉʨʝʜʠ ʥʠʭ 

ʧʨʝʦʙʣʘʜʘʶʪ ʜʝʧʨʝʩʩʠʚʥʳʝ, ʪʨʝʚʦʞʥʳʝ ʠ ʩʦʤʘʪʦʬʦʨʤʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ. [1]. ɺ ʦʪʥʦʰʝʥʠʠ 

ʧʦʩʣʝʜʥʠʭ, ʥʘʯʠʥʘʷ ʩ 2017 ʛʦʜʘ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʪʝʨʤʠʥ - ʧʩʠʭʠʯʝʩʢʠʝ 

ʨʘʩʩʪʨʦʡʩʪʚʘ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʩʦʤʘʪʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ, ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʧʨʠʚʳʯʥʳʡ 

ʨʦʩʩʠʡʩʢʦʤʫ ʚʨʘʯʫ ʪʝʨʤʠʥ çʇʩʠʭʦʚʝʛʝʪʘʪʠʚʥʳʡ ʩʠʥʜʨʦʤè. 

ʕʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʦʜʠʤʳʝ ʚ ʥʦʚʦʤ ʪʳʩʷʯʝʣʝʪʠʠ, ʧʦʢʘʟʘʣʠ, 

ʯʪʦ 2/3 ʪʨʝʚʦʞʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʦʩʪʘʶʪʩʷ ʙʝʟ ʣʝʯʝʥʠʷ. ʀ ʪʦʣʴʢʦ 26% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ 

ʙʦʣʴʥʳʭ ʧʦʣʫʯʘʝʪ ʤʠʥʠʤʘʣʴʥʫʶ ʣʝʯʝʙʥʫʶ ʧʦʤʦʱʴ, ʢʦʪʦʨʘʷ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʥʝ ʷʚʣʷʝʪʩʷ 

ʘʜʝʢʚʘʪʥʦʡ ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚʩʝʛʦ ʣʠʰʴ ʚ ʨʘʟʲʷʩʥʠʪʝʣʴʥʦʡ ʢʦʥʩʫʣʴʪʘʮʠʠ ʚʨʘʯʘ ʦʙʱʝʡ 

ʧʨʘʢʪʠʢʠ ʙʝʟ ʥʘʟʥʘʯʝʥʠʷ ʘʜʝʢʚʘʪʥʦʡ ʪʝʨʘʧʠʠ [2].  

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʳʩʦʢʘʷ ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʴ ʪʨʝʚʦʞʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʦʩʦʙʝʥʥʦ 

ʩʫʙʢʣʠʥʠʯʝʩʢʠʭ ʩ ʚʳʨʘʞʝʥʥʳʤʠ ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ, ʚ ʧʨʘʢʪʠʢʝ ʚʨʘʯʝʡ 

ʥʝʧʩʠʭʠʘʪʨʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʝ ʚʣʠʷʥʠʝ. 

ʇʘʮʠʝʥʪʳ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʫʯʨʝʞʜʝʥʠʷʭ ʦʙʱʝʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ. ʀʩʢʘʞʘʝʪʩʷ 

ʢʣʠʥʠʯʝʩʢʘʷ ʨʝʘʣʴʥʦʩʪʴ [1]. ʇʦ ʩʫʪʠ, ʩʣʦʞʥʦʩʪʴ ʜʠʘʛʥʦʩʪʠʢʠ ʪʨʝʚʦʛʠ ʫ ʩʦʤʘʪʠʯʝʩʢʠʭ 

ʙʦʣʴʥʳʭ ʷʚʣʷʝʪʩʷ ʛʣʦʙʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʳ, ʩʨʝʜʠ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ 

ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ: 

1) ʦʙʨʘʱʝʥʠʝ ʢ ʚʨʘʯʘʤ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ, 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ʚ ʨʦʩʩʠʡʩʢʦʡ ʧʨʘʢʪʠʢʝ ʩʦʭʨʘʥʷʝʪʩʷ ʧʨʠʚʝʨʞʝʥʥʦʩʪʴ 

ʩʘʤʠʭ ʧʘʮʠʝʥʪʦʚ ʩ ʪʨʝʚʦʛʦʡ ʦʙʨʘʱʘʪʴʩʷ ʢ ʚʨʘʯʘʤ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ, ʪʘʢ ʠ ʙʦʣʴʰʘʷ 

ʜʦʩʪʫʧʥʦʩʪʴ ʪʝʨʘʧʝʚʪʘ ʜʣʷ ʧʘʮʠʝʥʪʘ, ʯʝʤ ʧʩʠʭʠʘʪʨʘ (ʨʠʩ. 1). 
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ʈʠʩʫʥʦʢ 1. ʏʠʩʣʝʥʥʦʩʪʴ ʚʨʘʯʝʡ ʧʦ ʦʪʜʝʣʴʥʳʤ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ ʥʘ 100 000 ʥʘʩʝʣʝʥʠʷ (1) [3] 

 
1) ʏʠʩʣʝʥʥʦʩʪʴ ʘʢʫʰʝʨʦʚ-ʛʠʥʝʢʦʣʦʛʦʚ ʨʘʩʩʯʠʪʘʥʘ ʥʘ 100000 ʞʝʥʱʠʥ, ʧʝʜʠʘʪʨʦʚ - ʥʘ 

100000 ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ 0-14 ʣʝʪ, ʩ 2012 ʛʦʜʘ - ʥʘ 100000 ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ 0-17 ʣʝʪ 

2). ʉ 2000 ʛ. ʚ ʩʦʩʪʘʚʝ ʧʝʜʠʘʪʨʦʚ ʫʯʠʪʳʚʘʶʪʩʷ ʜʝʪʩʢʠʝ ʭʠʨʫʨʛʠ, ʜʝʪʩʢʠʝ ʵʥʜʦʢʨʠʥʦʣʦʛʠ ʠ 

ʜʝʪʩʢʠʝ ʦʥʢʦʣʦʛʠ 

 

2) ʘʣʝʢʩʠʪʠʤʠʶ,  

3) ʥʝʦʩʦʟʥʘʥʠʝ ʩʚʦʠʭ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʠʣʠ ʥʝʞʝʣʘʥʠʝ ʠʭ ʦʙʩʫʞʜʘʪʴ,  

4) ʩʪʝʨʪʳʡ, ʤʘʩʢʠʨʦʚʘʥʥʳʡ ʭʘʨʘʢʪʝʨ ʧʩʠʭʦʧʘʪʦʣʦʛʠʠ. 

ɺʩʝ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʦʝ ʦʧʨʝʜʝʣʷʝʪ ʩʣʦʞʠʚʰʠʡʩʷ ʢʣʠʥʠʯʝʩʢʠʡ ʧʘʨʘʜʦʢʩ. ʉ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʧʘʮʠʝʥʪʳ ʩ ʪʨʝʚʦʛʦʡ ʬʠʢʩʠʨʦʚʘʥʳ ʥʘ ʩʚʦʠʭ ʩʦʤʘʪʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʘʭ ʠ ʤʥʦʛʠʝ 

ʧʨʝʜʧʦʯʠʪʘʶʪ ʩʦʤʘʪʠʯʝʩʢʠʡ (ʜʘʞʝ ʪʷʞʝʣʳʡ) ʜʠʘʛʥʦʟ, ʯʝʤ ʧʩʠʭʠʘʪʨʠʯʝʩʢʠʡ. ʊʝʨʤʠʥ 

çʧʩʠʭʦʩʦʤʘʪʠʢʘè ʥʝ ʧʦʧʫʣʷʨʝʥ, ʦʩʢʦʨʙʣʷʝʪ ʙʦʣʴʥʦʛʦ, ʠ ʜʣʷ ʥʝʛʦ ʵʢʚʠʚʘʣʝʥʪʝʥ ʜʫʰʝʚʥʦʤʫ 

ʨʘʩʩʪʨʦʡʩʪʚʫ. ʇʘʮʠʝʥʪʳ ʧʨʦʜʦʣʞʘʶʪ ʘʢʪʠʚʥʦ ʠʩʢʘʪʴ ʧʨʠʯʠʥʳ ʩʚʦʠʭ ʙʦʣʝʟʥʝʡ ʥʘ 

ʬʠʟʠʯʝʩʢʦʤ ʫʨʦʚʥʝ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʫ ʚʨʘʯʘ ʥʝʪ ʚʨʝʤʝʥʠ ʦʮʝʥʠʚʘʪʴ ʧʩʠʭʠʯʝʩʢʫʶ ʩʬʝʨʫ 

ʙʦʣʴʥʦʛʦ, ʘ ʪʘʢʞʝ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ, ʘ ʧʦʨʦʡ ʠ ʞʝʣʘʥʠʷ, ʩʪʘʚʠʪʴ ʧʩʠʭʠʘʪʨʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ. 

ɺ ʠʪʦʛʝ, ʧʨʦʠʩʭʦʜʠʪ ʧʦʜʤʝʥʘ ʧʩʠʭʠʘʪʨʠʯʝʩʢʦʛʦ ʜʠʘʛʥʦʟʘ ʩʠʥʜʨʦʤʘʣʴʥʳʤʠ: ʥʘʧʨʠʤʝʨ, 

ʠʥʩʦʤʥʠʷ, ʘʩʪʝʥʠʷ ʠ ʜʨ. [4-5].  

ʆʜʥʘʢʦ ʠʛʥʦʨʠʨʦʚʘʪʴ ʠʤʝʶʱʠʝʩʷ ʪʨʝʚʦʞʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʫ ʧʘʮʠʝʥʪʦʚ ʥʝʣʴʟʷ. 

ʕʪʦ ʩʚʷʟʘʥʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ ʥʝʛʘʪʠʚʥʳʤ ʢʦʤʦʨʙʠʜʥʳʤ ʚʣʠʷʥʠʝʤ ʪʨʝʚʦʛʠ ʥʘ ʪʝʯʝʥʠʝ 

ʩʦʤʘʪʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ (ʨʠʩ. 2). 

ʈʠʩʫʥʦʢ 2. ɺʣʠʷʥʠʝ ʪʨʝʚʦʛʠ ʠ ʜʝʧʨʝʩʩʠʠ ʥʘ ʪʝʯʝʥʠʝ ʩʦʤʘʪʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ 

 

 
 

ʄʝʭʘʥʠʟʤʳ ʚʣʠʷʥʠʷ ʪʨʝʚʦʛʠ ʥʘ ʪʝʯʝʥʠʝ ʩʦʤʘʪʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʨʘʟʥʦʦʙʨʘʟʥʳ, 

ʥʦ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʥʠ ʫʥʠʚʝʨʩʘʣʴʥʳ ʠ ʦʢʘʟʳʚʘʶʪ ʢʨʘʡʥʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ, ʢʘʢ 

ʙʠʦʣʦʛʠʯʝʩʢʦʝ, ʪʘʢ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʠ ʧʦʚʝʜʝʥʯʝʩʢʦʝ. ʊʨʝʚʦʛʘ ʩʦʧʨʷʞʝʥʘ ʩ ʠʟʤʝʥʝʥʠʝʤ 

ʘʢʪʠʚʥʦʩʪʠ ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ ʦʩʠ, ʩʠʤʧʘʪʦʘʜʨʝʥʘʣʦʚʦʡ 

ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʴʶ, ʘʢʪʠʚʘʮʠʷ ʩʚʝʨʪʳʚʘʶʱʝʡ ʩʠʩʪʝʤʳ ʢʨʦʚʠ ʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ, ʥʘʨʫʰʝʥʠʝʤ ʨʝʛʫʣʷʮʠʠ ʧʨʦʩʚʝʪʘ ʩʦʩʫʜʦʚ, ʫʩʫʛʫʙʣʝʥʠʝʤ ʛʠʧʝʨʢʦʘʛʫʣʷʮʠʠ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤʠ ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ. ʊʘʢʞʝ ʥʘʨʫʰʘʝʪʩʷ ʘʣʴʷʥʩ ʚʨʘʯ-ʧʘʮʠʝʥʪ, 

ʫʭʫʜʰʘʝʪʩʷ ʩʦʙʣʶʜʝʥʠʝ ʨʝʞʠʤʘ ʪʝʨʘʧʠʠ, ʩʥʠʞʘʝʪʩʷ ʤʦʪʠʚʘʮʠʠ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʠʷ, 
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ʩʪʨʘʜʘʝʪ ʫʨʦʚʝʥʴ ʚʥʠʤʘʥʠʷ, ʫʩʫʛʫʙʣʷʝʪʩʷ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝ ʘʣʢʦʛʦʣʝʤ ʠ ʪʘʙʘʢʦʢʫʨʝʥʠʝʤ, ʚ 

ʠʪʦʛʝ, ʥʘʨʫʰʘʝʪʩʷ ʩʦʮʠʘʣʴʥʘʷ ʘʜʘʧʪʘʮʠʷ ʠ ʩʥʠʞʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ [6-7] 

ɺ ʩʣʦʞʠʚʰʠʭʩʷ ʫʩʣʦʚʠʷʭ ʥʘʟʥʘʯʝʥʠʝ ʧʨʦʪʠʚʦʪʨʝʚʦʞʥʦʡ ʧʩʠʭʦʪʨʦʧʥʦʡ ʪʝʨʘʧʠʠ 

ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʨʘʙʦʪʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʚʨʘʯʘ-ʠʥʪʝʨʥʠʩʪʘ. ʇʨʠ ʵʪʦʤ ʚʩʝ ʝʱʝ 

ʦʩʪʘʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʚʦʧʨʦʩʳ:  

çʂʘʢ ʧʦʩʪʘʚʠʪʴ ʧʨʘʚʠʣʴʥʳʡ ʜʠʘʛʥʦʟ ʠ ʢʘʢʠʝ ʢʦʜʳ ʄʂɹ-10 ʜʣʷ ʵʪʦʛʦ ʧʨʠʤʝʥʷʪʴ?è 

çɺʨʘʯ ʢʘʢʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʤʦʞʝʪ ʠ ʜʦʣʞʝʥ ʣʝʯʠʪʴ ʵʪʠʭ ʧʘʮʠʝʥʪʦʚ?è 

çʂʘʢʦʝ ʣʝʯʝʥʠʝ ʚʳʙʨʘʪʴ?è ʠ çʂʘʢʦʚʘ ʜʦʣʞʥʘ ʙʳʪʴ ʝʛʦ ʜʣʠʪʝʣʴʥʦʩʪʴ?è. 

ɺ ʈʦʩʩʠʠ, ʙʣʘʛʦʜʘʨʷ ʩʦʭʨʘʥʠʚʰʝʤʫʩʷ ʦʪ ʤʝʜʠʮʠʥʳ ʉʉʉʈ ʧʦʜʭʦʜʫ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤʫ ʥʘ ʧʘʮʠʝʥʪʘ, ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʡ ʧʝʨʝʯʝʥʴ ʢʦʜʦʚ ʄʂɹ-

10 ʜʣʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ, ʢʦʜʠʨʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʚʳʟʳʚʘʣʦ ʥʘʠʙʦʣʴʰʠʝ ʪʨʫʜʥʦʩʪʠ 

(ʪʘʙʣʠʮʘ 1). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʜʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʩ ʧʩʠʭʦʧʘʪʦʣʦʛʠʝʡ ʚʦʟʤʦʞʥʦ ʚ ʨʘʤʢʘʭ 

ʦʙʱʝʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʠ. ʇʨʠ ʵʪʦʤ ʚʤʝʩʪʦ ʢʦʜʘ F45.3 (ʩʦʤʘʪʦʬʦʨʤʥʘʷ ʜʠʩʬʫʥʢʮʠʷ 

ɺʅʉ) ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʜ R45.8 ʠʣʠ G 90.8 ʠʣʠ G 90.9. 

ʊʘʙʣʠʮʘ 1. ʉʠʥʜʨʦʤʘʣʴʥʳʝ ʜʠʘʛʥʦʟʳ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʢ ʥʠʤ ʢʦʜʳ ʄʂɹ-10 ʠ 

ʨʝʢʦʤʝʥʜʘʮʠʠ [8-9]. 

ʉʠʥʜʨʦʤʘʣʴʥʳʡ 

ʜʠʘʛʥʦʟ 

ʂʦʜ ʄʂɹ-10 ʈʝʢʦʤʝʥʜʘʮʠʠ 

ɸʩʪʝʥʦ-

ʥʝʚʨʦʪʠʯʝʩʢʠʡ 

ʩʠʥʜʨʦʤ  

ɸʩʪʝʥʠʯʝʩʢʠʡ 

ʩʠʥʜʨʦʤ 

ʎʝʨʝʙʨʘʩʪʝʥʠʷ 

ʅʝʚʨʦʪʠʯʝʩʢʠʝ 

ʨʝʘʢʮʠʠ 

ʅʝʚʨʘʩʪʝʥʠʷè (F48.0) ʠʣʠ  

ʜʨʫʛʠʝ ʥʝʚʨʦʪʠʯʝʩʢʠʭ 

ʨʘʩʩʪʨʦʡʩʪʚ (F48.8)  

ʅʝʦʙʭʦʜʠʤʘ ʢʦʥʩʫʣʴʪʘʮʠʷ ʧʩʠʭʠʘʪʨʘ 

ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʫʪʦʯʥʝʥʥʦʛʦ ʜʠʘʛʥʦʟʘ 

ʇʨʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʪʘʢʦʡ ʢʦʥʩʫʣʴʪʘʮʠʠ 

ʜʣʷ ʢʦʜʠʨʦʚʘʥʠʷ ʠʤʝʶʱʝʛʦʩʷ ʫ 

ʧʘʮʠʝʥʪʘ ʩʦʩʪʦʷʥʠʷ ʩʣʝʜʫʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ: 

ʅʝʜʦʤʦʛʘʥʠʝ ʠ ʫʪʦʤʣʷʝʤʦʩʪʴ (R53) ʠʣʠ  

ʉʠʤʧʪʦʤʳ ʠ ʧʨʠʟʥʘʢʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ 

ʵʤʦʮʠʦʥʘʣʴʥʦʤʫ ʩʦʩʪʦʷʥʠʶ (R45.-) 

ʅʎɼ 

ɺʉɼ 

ʉʦʤʘʪʦʬʦʨʤʥʘʷ ʜʠʩʬʫʥʢʮʠʷ 

ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ (F45.3) 

ʅʝʦʙʭʦʜʠʤʘ ʢʦʥʩʫʣʴʪʘʮʠʷ ʧʩʠʭʠʘʪʨʘ 

ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʫʪʦʯʥʝʥʥʦʛʦ ʜʠʘʛʥʦʟʘ.  

ʇʨʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʪʘʢʦʡ ʢʦʥʩʫʣʴʪʘʮʠʠ 

ʜʣʷ ʢʦʜʠʨʦʚʘʥʠʷ ʚʳʰʝʫʢʘʟʘʥʥʦʛʦ 

ʩʠʤʧʪʦʤʦʢʦʤʧʣʝʢʩʘ ʩʣʝʜʫʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʜ R45.8. 

ʉɺɼ ʠʣʠ ʝʛʦ 

ʯʘʩʪʥʳʝ ʚʘʨʠʘʥʪʳ 

ɼʨʫʛʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ 

ʚʝʛʝʪʘʪʠʚʥʦʡ (ʘʚʪʦʥʦʤʥʦʡ) 

ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳè (G90.8) ʠʣʠ 

ʈʘʩʩʪʨʦʡʩʪʚʦ ʚʝʛʝʪʘʪʠʚʥʦʡ 

ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ 

ʥʝʫʪʦʯʥʝʥʥʦʝ (G90.9) 

ɹʦʣʴʰʠʥʩʪʚʦ ʙʦʣʴʥʳʭ ʦʙʨʘʱʘʝʪʩʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʚʨʘʯʘʤ ʥʝʚʨʦʣʦʛʘʤ ʠ 

ʪʝʨʘʧʝʚʪʘʤ, ʢʦʪʦʨʳʝ ʚ ʩʠʣʫ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʥʝ 

ʠʤʝʶʪ ʧʨʘʚʦ ʚʳʩʪʘʚʣʷʪʴ 

çʥʝʩʦʤʘʪʠʯʝʩʢʠʝè ʜʠʘʛʥʦʟʳ 

ɺ 2015-2016 ʛʦʜʘʭ ʧʨʦʚʝʜʝʥʦ ʚʩʝʨʦʩʩʠʡʩʢʦʝ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

çɺɽɻɸè, ʦʩʥʦʚʥʘʷ ʮʝʣʴ ʢʦʪʦʨʦʛʦ ʩʦʩʪʦʷʣʘ ʚ ʠʟʫʯʝʥʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʯʝʥʠʷ ʩʦʤʘʪʠʯʝʩʢʠʭ 

ʠ ʚʝʛʝʪʘʪʠʚʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʪʨʝʚʦʛʠ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʫ ʙʦʣʴʥʳʭ ʚ 

ʘʤʙʫʣʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʨʘʤʢʘʭ ʨʫʪʠʥʥʦʡ ʧʨʘʢʪʠʢʠ ʚʨʘʯʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʛʨʘʤʤʳ ɺɽɻɸ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʨʘʯʠ ʠʩʧʦʣʴʟʫʶʪ ʜʠʘʛʥʦʟ G 90.8 ʫ 

97% ʧʘʮʠʝʥʪʦʚ, ʧʨʠʰʝʜʰʠʭ ʚ ʧʣʘʥʦʚʦʤ ʧʦʨʷʜʢʝ ʥʘ ʘʤʙʫʣʘʪʦʨʥʳʡ ʧʨʠʝʤ ʠ ʠʩʧʳʪʳʚʘʶʱʠʭ 

ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʩʪʨʝʩʩ ʠ/ʠʣʠ ʩʪʨʘʜʘʶʱʠʭ ʥʝʚʨʦʪʠʯʝʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʚʳʨʘʞʝʥʥʳʤʠ ʩʠʤʧʪʦʤʘʤʠ ʚʝʛʝʪʘʪʠʚʥʦʡ ʜʠʩʬʫʥʢʮʠʠ. 
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ʅʘʙʦʨ ʧʘʮʠʝʥʪʦʚ ʩ ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʪʨʝʚʦʛʠ ʚ ʵʪʦʡ ʧʨʦʛʨʘʤʤʝ 

ʧʨʦʚʦʜʠʣʩʷ ʨʘʚʥʦʤʝʨʥʦ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʈʌ. ɺʩʝʤ ʮʝʥʪʨʘʤ, ʧʨʠʥʠʤʘʚʰʠʤ ʫʯʘʩʪʠʝ ʚ 

ʧʨʦʛʨʘʤʤʝ, ʥʘʩʪʦʷʪʝʣʴʥʦ ʙʳʣʦ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʚʢʣʶʯʘʪʴ ʚ ʧʨʦʛʨʘʤʤʫ ʧʘʮʠʝʥʪʦʚ, 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʠʭʦʜʷʱʠʭ ʥʘ ʧʨʠʝʤ, ʠ ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʢʨʠʪʝʨʠʷʤ ʚʢʣʶʯʝʥʠʷ, ʚʦ 

ʠʟʙʝʞʘʥʠʝ ʦʰʠʙʦʢ ʚʳʙʦʨʢʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ çɺɽɻɸè ʦʭʚʘʪʠʣʦ 4250 ʧʘʮʠʝʥʪʦʚ ʧʦ ʚʩʝʤ 

ʌʝʜʝʨʘʣʴʥʳʤ ʦʢʨʫʛʘʤ. ʋʨʦʚʝʥʴ ʪʨʝʚʦʛʠ ʦʮʝʥʠʚʘʣʩʷ ʩ ʧʦʤʦʱʴʶ ʐʢʘʣʳ ʪʨʝʚʦʛʠ 

ɻʘʤʠʣʴʪʦʥʘ [10], ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʴ ʠ ʚʳʨʘʞʝʥʥʦʩʪʴ ʩʦʤʘʪʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ï ʩ ʧʦʤʦʱʴʶ 

ɺʦʧʨʦʩʥʠʢʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʠʟʥʘʢʦʚ ʚʝʛʝʪʘʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ [11].  

ʂʨʠʪʝʨʠʠ ʚʢʣʶʯʝʥʠʷ ʚ ʧʨʦʛʨʘʤʤʫ:  

1. ɺʦʟʨʘʩʪ ʦʪ 18 ʜʦ 60 ʣʝʪ. 

2. ʅʘʣʠʯʠʝ ʪʨʝʚʦʞʥʦʛʦ/ʩʦʤʘʪʦʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ ʥʘ ʬʦʥʝ 

ʩʦʤʘʪʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ʂʨʠʪʝʨʠʠ ʠʩʢʣʶʯʝʥʠʷ: 

1. ɺʦʟʨʘʩʪ ʤʝʥʝʝ 18 ʠʣʠ ʙʦʣʝʝ 60 ʣʝʪ. 

2. ɹʝʨʝʤʝʥʥʦʩʪʴ, ʣʘʢʪʘʮʠʷ. 

3. ʇʨʠʝʤ ʧʩʠʭʦʪʨʦʧʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. 

4. ʇʦʯʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ. 

5. ʀʥʜʠʚʠʜʫʘʣʴʥʘʷ ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʴ ʦʜʥʦʛʦ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʝʧʘʨʘʪʘ. 

6. ʅʘʣʠʯʠʝ ʩʦʧʫʪʩʪʚʫʶʱʠʭ (ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ) ʪʷʞʝʣʳʭ ʠʣʠ ʥʝʩʪʘʙʠʣʴʥʳʭ 

ʩʦʤʘʪʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʩʤʝʨʪʠ, ʫʛʨʦʟʝ ʞʠʟʥʠ ʠʣʠ ʟʥʘʯʠʤʦʤʫ 

ʩʥʠʞʝʥʠʶ ʬʠʟʠʯʝʩʢʦʡ, ʫʤʩʪʚʝʥʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʪʝʯʝʥʠʝ ʧʝʨʠʦʜʘ 

ʥʘʙʣʶʜʝʥʠʷ. 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʘʤʙʫʣʘʪʦʨʥʳʝ ʧʘʮʠʝʥʪʳ ʠʤʝʣʠ 

ʫʤʝʨʝʥʥʦ ʚʳʨʘʞʝʥʥʫʶ ʪʨʝʚʦʛʫ, ʢʦʪʦʨʘʷ ʩʦʯʝʪʘʣʘʩʴ ʩ ʚʳʨʘʞʝʥʥʳʤʠ 

ʩʦʤʘʪʦʚʝʛʝʪʘʪʠʚʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ. ʇʨʠ ʵʪʦʤ ʨʝʟʫʣʴʪʘʪʳ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʧʦʢʘʟʘʣʠ ʥʘʣʠʯʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʪʨʝʚʦʛʠ ʠ ʚʝʛʝʪʘʪʠʚʥʦʡ ʜʠʩʬʫʥʢʮʠʠ (r = 

0,4734, p<0,001). 

 

ʊʘʙʣʠʮʘ 1. ɼʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʪʨʝʚʦʛʠ (ʧʦ ʰʢʘʣʝ ɻʘʤʠʣʴʪʦʥʘ, ʙʘʣʣʳ) ʠ ʚʝʛʝʪʘʪʠʚʥʦʡ 

ʜʠʩʬʫʥʢʮʠʠ (ʧʦ ʦʧʨʦʩʥʠʢʫ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʠʟʥʘʢʦʚ ʚʝʛʝʪʘʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʙʘʣʣʳ) ʧʦ 

ʜʘʥʥʳʤ ʧʨʦʛʨʘʤʤʳ çɺɽɻɸè 

 ʀʩʭʦʜʥʦ 

ʊʨʝʚʦʛʘ  21,25Ñ10,7 

ɺʝʛʝʪʘʪʠʚʥʘʷ 

ʜʠʩʬʫʥʢʮʠʷ 39,37Ñ11,9 

 

ʊʘʙʣʠʮʘ 2. ʇʨʝʜʩʪʘʚʣʝʥʥʦʩʪʴ ʩʦʤʘʪʦʚʝʛʝʪʘʪʠʚʥʳʭ ʞʘʣʦʙ ʧʘʮʠʝʥʪʦʚ ʧʦ ʜʘʥʥʳʤ ʧʨʦʛʨʘʤʤʳ 

çɺɽɻɸè (ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʧʨʦʮʝʥʪʘʭ). 

 ʀʩʭʦʜʥʦ 

ʇʦʪʣʠʚʦʩʪʴ 46 

ʉʝʨʜʮʝ 58 

ɼʳʭʘʥʠʝ 52 

ɾʂʊ 55 

ɻʦʣʦʚʥʳʝ 

ʙʦʣʠ 45 

ɸʩʪʝʥʠʷ 83 

ʅʘʨʫʰʝʥʠʷ 

ʩʥʘ 64 

 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʛʨʘʤʤʳ ɺɽɻɸ ʝʱʝ ʨʘʟ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ, ʯʪʦ ʧʘʮʠʝʥʪʳ ʩ 

ʪʨʝʚʦʛʦʡ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʡ ʩʦʤʘʪʠʯʝʩʢʠʡ ʢʦʤʧʦʥʝʥʪ, ʥʝʞʝʣʠ ʧʩʠʭʠʯʝʩʢʠʡ, 
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ʦʙʨʘʱʘʶʪʩʷ ʢ ʚʨʘʯʘʤ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʧʦʜ ʤʘʩʢʦʡ 

ʩʦʤʘʪʦʚʝʛʝʪʘʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʯʘʩʪʦ ʩʢʨʳʚʘʶʪʩʷ ʥʝʚʨʦʪʠʯʝʩʢʠʝ ʪʨʝʚʦʞʥʳʝ 

ʨʘʩʩʪʨʦʡʩʪʚʘ, ʧʘʮʠʝʥʪʫ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʲʷʩʥʠʪʴ ʧʨʠʯʠʥʳ ʩʦʤʘʪʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ ʠ 

ʦʙʦʩʥʦʚʘʥʥʦ ʥʘʟʥʘʯʠʪʴ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚ. 

ɺʨʘʯ ʠʤʝʝʪ ʧʨʘʚʦ ʥʘʟʥʘʯʠʪʴ ʘʜʝʢʚʘʪʥʦʝ ʧʩʠʭʦʪʨʦʧʥʦʝ ʣʝʯʝʥʠʝ ʚ ʨʘʤʢʘʭ ʧʦʢʘʟʘʥʠʡ 

ʢ ʥʘʟʥʘʯʝʥʠʶ ʢʦʥʢʨʝʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ [12]. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʢʨʫʛʘ ʣʠʮ, ʧʨʘʚʦʤʦʯʥʳʭ 

ʚʳʧʠʩʳʚʘʪʴ ʧʩʠʭʦʪʨʦʧʥʳʝ ʚʝʱʝʩʪʚʘ ʚ ʢʘʯʝʩʪʚʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʥʝ ʫʧʦʤʠʥʘʝʪʩʷ 

ʩʧʝʮʠʘʣʴʥʦʩʪʴ ʚʨʘʯʘ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʜʦʟʚʦʣʝʥʠʷ ʠ ʟʘʧʨʝʪʳ ʚ ʩʬʝʨʝ ʥʘʟʥʘʯʝʥʠʷ 

ʧʩʠʭʦʪʨʦʧʥʳʭ ʚʝʱʝʩʪʚ ʠ ʚʳʧʠʩʳʚʘʥʠʷ ʨʝʮʝʧʪʦʚ ʥʘ ʥʠʭ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʚ ʨʘʚʥʦʡ ʤʝʨʝ, 

ʢʘʢ ʥʘ ʚʨʘʯʝʡ-ʧʩʠʭʠʘʪʨʦʚ, ʪʘʢ ʠ ʚʨʘʯʝʡ-ʥʝʚʨʦʣʦʛʦʚ ʠ ʪʝʨʘʧʝʚʪʦʚ. 

ɺʨʘʯ-ʪʝʨʘʧʝʚʪ ʠʣʠ ʥʝʚʨʦʣʦʛ ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴ ʠ ʥʘʟʥʘʯʘʪʴ ʣʝʯʝʥʠʝ ʧʘʮʠʝʥʪʫ ʩ 

ʩʫʙʧʦʨʦʛʦʚʦʡ, ʣʝʛʢʦʡ ʠʣʠ ʫʤʝʨʝʥʥʦʡ ʩʪʝʧʝʥʴʶ ʚʳʨʘʞʝʥʥʦʩʪʠ ʧʩʠʭʦʧʘʪʦʣʦʛʠʠ. ʅʦ ʧʨʠ 

ʥʘʣʠʯʠʠ ʪʷʞʝʣʦʡ ʧʩʠʭʦʧʘʪʦʣʦʛʠʠ (ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʥʘʣʠʯʠʝ ʩʫʠʮʠʜʘʣʴʥʳʭ ʠʜʝʡ, 

ʥʘʣʠʯʠʝ ʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʤʧʪʦʤʘʪʠʢʠ, ʧʩʠʭʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʘʥʘʤʥʝʟʝ) ʚʨʘʯ ʥʝ ʠʤʝʝʪ 

ʧʨʘʚʘ ʥʘʟʥʘʯʘʪʴ ʪʝʨʘʧʠʶ ʠ ʦʙʷʟʘʥ ʥʘʧʨʘʚʠʪʴ ʝʛʦ ʢ ʧʩʠʭʠʘʪʨʫ [13-14]. 

ʀ ʚ ʟʘʢʣʶʯʝʥʠʠ ʭʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʨʘʜʠʮʠʦʥʥʘʷ ʤʝʜʠʮʠʥʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʥʘʫʯʥʳʭ ʤʝʪʦʜʘʭ ʠ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʙʘʟʝ, ʥʫʞʜʘʝʪʩʷ ʚ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʠʥʪʝʛʨʘʮʠʠ 

ʧʩʠʭʦʩʦʮʠʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʜʠʘʛʥʦʩʪʠʢʫ ʠ ʣʝʯʝʥʠʝ ʮʝʣʦʛʦ ʨʷʜʘ ʧʘʮʠʝʥʪʦʚ 

(çʙʠʦʧʩʠʭʦʩʦʮʠʘʣʴʥʘʷ ʤʦʜʝʣʴ ʙʦʣʝʟʥʠè). ɼʦ ʩʠʭ ʧʦʨ ʜʣʷ ʚʨʘʯʝʡ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ 

ʩʫʱʝʩʪʚʫʶʪ ʪʨʫʜʥʦʩʪʠ ʚ ʚʳʷʚʣʝʥʠʠ ʧʩʠʭʦʧʘʪʦʣʦʛʠʠ, ʦʩʦʙʝʥʥʦ ʩʫʙʧʦʨʦʛʦʚʳʭ ʝʝ 

ʧʨʦʷʚʣʝʥʠʡ ʩ ʷʨʢʠʤʠ ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ [15]. ʅʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʫʙʢʣʠʥʠʯʝʩʢʫʶ 

ʚʳʨʘʞʝʥʥʦʩʪʴ, ʢʫʧʠʨʦʚʘʪʴ ʠ ʣʝʯʠʪʴ ʪʨʝʚʦʛʫ ʥʝʦʙʭʦʜʠʤʦ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʠʤʝʶʱʠʝʩʷ 

ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ (ʛʠʧʝʨʘʢʪʠʚʘʮʠʷ ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-

ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ ʦʩʠ, ʩʠʤʧʘʪʦʘʜʨʝʥʘʣʦʚʘʷ ʘʢʪʠʚʘʮʠʷ ʠ ʜʨ.) ʧʦʚʳʰʘʶʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ 

ʩʝʨʴʝʟʥʳʭ ʩʦʤʘʪʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʫʩʫʛʫʙʣʷʷ ʚʧʣʦʪʴ ʜʦ ʩʤʝʨʪʝʣʴʥʦʛʦ ʠʩʭʦʜʘ. ɺʦʪ 

ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʣʠʯʠʝ ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʧʦʚʳʰʘʝʪ 

ʚʝʨʦʷʪʥʦʩʪʴ ʚʥʝʟʘʧʥʦʡ ʩʤʝʨʪʠ ʚ 4,5 ʨʘʟʘ. 

ʉʚʦʝʚʨʝʤʝʥʥʦʝ ʢʫʧʠʨʦʚʘʥʠʝ ʪʨʝʚʦʛʠ, ʦʩʦʙʝʥʥʦ ʫ ʣʠʮ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ, ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʨʘʟʚʠʪʠʝ ʙʦʣʝʝ 40% ʚʩʝʭ ʜʝʧʨʝʩʩʠʚʥʳʭ ʵʧʠʟʦʜʦʚ ʚʦ ʚʟʨʦʩʣʦʡ ʞʠʟʥʠ. 

ʊʨʝʚʦʞʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʧʨʝʜʰʝʩʪʚʫʷ ʜʝʧʨʝʩʩʠʠ, ʧʦʚʳʰʘʶʪ ʨʠʩʢ ʝʝ ʨʘʟʚʠʪʠʷ ʧʨʠʤʝʨʥʦ ʚ 

3 ʨʘʟʘ. ʊʨʝʚʦʛʘ - ʤʦʱʥʳʡ ʧʨʠʯʠʥʥʳʡ ʬʘʢʪʦʨ ʜʣʷ ʨʘʟʚʠʪʠʷ ʚʪʦʨʠʯʥʦʡ ʜʝʧʨʝʩʩʠʠ ʠ ʝʝ ʙʦʣʝʝ 

ʪʷʞʝʣʦʛʦ ʪʝʯʝʥʠʷ [16]. ɺ ʠʪʦʛʝ ʬʦʨʤʠʨʫʶʪʩʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ: 

ʥʘʨʫʰʘʝʪʩʷ ʘʣʴʷʥʩ ʚʨʘʯ-ʧʘʮʠʝʥʪ, ʫʭʫʜʰʘʝʪʩʷ ʩʦʙʣʶʜʝʥʠʝ ʨʝʞʠʤʘ ʪʝʨʘʧʠʠ, ʩʥʠʞʘʝʪʩʷ 

ʤʦʪʠʚʘʮʠʷ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʠʷ, ʩʪʨʘʜʘʝʪ ʫʨʦʚʝʥʴ ʚʥʠʤʘʥʠʷ, ʫʩʫʛʫʙʣʷʝʪʩʷ 

ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝ ʘʣʢʦʛʦʣʝʤ ʠ ʪʘʙʘʢʦʢʫʨʝʥʠʝ, ʥʘʨʫʰʘʝʪʩʷ ʩʦʮʠʘʣʴʥʘʷ ʘʜʘʧʪʘʮʠʷ, ʩʥʠʞʘʝʪʩʷ 

ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ [7]. ʅʝʜʦʦʮʝʥʢʘ ʚʘʞʥʦʩʪʠ ʠ ʠʛʥʦʨʠʨʦʚʘʥʠʝ ʧʩʠʭʦʪʨʦʧʥʦʡ ʪʝʨʘʧʠʠ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʭʨʦʥʠʟʘʮʠʠ ʪʨʝʚʦʛʠ ʠ ʜʝʧʨʝʩʩʠʠ ʠ ʧʝʨʝʭʦʜʫ ʚ ʙʦʣʝʝ ʪʷʞʝʣʦʝ ʪʝʯʝʥʠʝ, ʚʢʣʶʯʘʷ 

ʚʳʩʦʢʠʡ ʨʠʩʢ ʩʫʠʮʠʜʘʣʴʥʳʭ ʤʳʩʣʝʡ ʠ ʧʦʧʳʪʦʢ, ʘ ʪʘʢʞʝ ʙʦʣʴʰʫʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʧʦʩʣʝʜʫʶʱʠʭ ʜʝʧʨʝʩʩʠʚʥʳʭ ʵʧʠʟʦʜʦʚ [17]. 
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ʈɸʉʉʊʈʆʁʉʊɺɸ ʉʅɸ, ʉɺʗɿɸʅʅʓɽ ʉ ʎʀʈʂɸɼʀɸʅʅʓʄ ʈʀʊʄʆʄ 

ɸʢʘʨʘʯʢʦʚʘ ɽ.ʉ. (1), ʎʘʨʝʚʘ ɽ.ɺ. (2) 

1 ʄʝʞʜʫʥʘʨʦʜʥʦʝ ʦʙʱʝʩʪʚʦ çʉʪʨʝʩʩ ʧʦʜ ʢʦʥʪʨʦʣʝʤè 

2 ʉʦʤʥʦʣʦʛʠʯʝʩʢʘʷ ʩʣʫʞʙʘ çʋʥʠʩʦʥè 

 

ʈʝʟʶʤʝ. ʅʘʨʫʰʝʥʠʷ ʩʥʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʮʠʨʢʘʜʥʳʤʠ ʨʠʪʤʘʤʠ, ʷʚʣʷʶʪʩʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʦʩʦʙʝʥʥʦʩʪʠ ʥʘʨʫʰʝʥʠʡ ʩʥʘ ʫ ʧʦʜʨʦʩʪʢʦʚ ʠ ʧʦʞʠʣʳʭ ʧʘʮʠʝʥʪʦʚ ʩ ʩʦʤʘʪʠʯʝʩʢʠʤʠ 

ʥʘʨʫʰʝʥʠʷʤʠ, ʘ ʪʘʢʞʝ ʣʶʜʝʡ ʩʦ ʩʤʝʥʥʳʤ ʛʨʘʬʠʢʦʤ ʨʘʙʦʪʳ ʠ ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʦʚ. ɺ ʜʘʥʥʦʡ 

ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʠʜʳ ʥʘʨʫʰʝʥʠʡ ʮʠʨʢʘʜʥʦʛʦ ʨʠʪʤʘ, ʘ ʪʘʢʞʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʭ 

ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʣʝʯʝʥʠʶ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʨʢʘʜʥʳʡ ʨʠʪʤ, ʩʠʥʜʨʦʤ ʩʤʝʥʳ ʯʘʩʦʚʳʭ ʧʦʷʩʦʚ, ʤʝʣʘʪʦʥʠʥ, 

ʨʘʩʩʪʨʦʡʩʪʚʘ ʩʥʘ, ʥʘʨʫʰʝʥʠʷ ʟʘʩʳʧʘʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʩʥʘ, ʩʦʥʣʠʚʦʩʪʴ. 

Abstract. Sleep disorders associated with circadian rhythms is a common problem in 

clinical practice. The article discusses the features of sleep disorders in adolescents and elderly 

patients with somatic disorders, as well as people with shift work schedules and travelers. This 

article discusses the types of circadian rhythm disorders, as well as recommendations for their 

diagnosis and treatment 
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ɺʚʝʜʝʥʠʝ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʨʫʰʝʥʠʡ ʚ ʤʝʭʘʥʠʟʤʝ ʚʥʫʪʨʝʥʥʠʭ ʯʘʩʦʚ ʧʦʷʚʣʷʝʪʩʷ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʝ 

ʤʝʞʜʫ ʧʝʨʠʦʜʦʤ ʩʥʘ ʠ ʬʠʟʠʯʝʩʢʠʤ/ʩʦʮʠʘʣʴʥʳʤ 24-ʯʘʩʦʚʳʤ ʮʠʢʣʦʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʯʪʦ ʥʝʨʝʜʢʦ ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʩʫʙʲʝʢʪʠʚʥʳʤʠ ʩʠʤʧʪʦʤʘʤʠ ʙʝʩʩʦʥʥʠʮʳ [1] ʠ ʩʦʥʣʠʚʦʩʪʠ 

ʠ ʙʳʪʴ ʩʚʷʟʘʥʥʦ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʮʠʨʢʘʜʥʦʛʦ ʨʠʪʤʘ [2-4]. ʂʣʠʥʠʯʝʩʢʠ ʚʳʜʝʣʷʶʪ ʜʚʝ 

ʪʠʧʠʯʥʳʭ ʢʘʨʪʠʥʳ: ʧʝʨʚʘʷ ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʧʦʜʨʦʩʪʢʦʚ ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʟʘʧʘʟʜʳʚʘʥʠʠ 

ʬʘʟʳ ʥʘʩʪʫʧʣʝʥʠʷ ʩʥʘ, ʘ ʚʪʦʨʘʷ ʚ ʚʠʜʝ ʨʘʥʥʝʛʦ ʥʘʩʪʫʧʣʝʥʠʷ ʩʥʘ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʧʦʞʠʣʳʭ 

ʣʶʜʝʡ.  

ʇʨʦʙʣʝʤʳ ʧʦʜʨʦʩʪʢʦʚ ʤʦʛʫʪ ʧʦʭʦʜʠʪʴ ʥʘ ʙʝʩʩʦʥʥʠʮʫ, ʢʦʛʜʘ ʦʥʠ ʣʦʞʘʪʩʷ ʩʧʘʪʴ ʚ 

ʦʙʳʯʥʦʝ ʚʨʝʤʷ, ʥʦ ʥʝ ʤʦʛʫʪ ʯʘʩʘʤʠ ʫʩʥʫʪʴ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʥʠ ʤʦʛʫʪ ʥʘʧʦʤʠʥʘʪʴ 

ʩʦʥʣʠʚʦʩʪʴ, ʢʦʛʜʘ ʦʥʠ ʩ ʪʨʫʜʦʤ ʧʨʦʩʳʧʘʶʪʩʷ ʧʦ ʫʪʨʘʤ.  

ʋ ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʤʦʞʝʪ ʧʦʢʘʟʘʪʴʩʷ, ʯʪʦ ʦʥʠ ʩʪʨʘʜʘʶʪ ʩʦʥʣʠʚʦʩʪʴʶ, ʢʦʛʜʘ ʦʥʠ 

ʟʘʩʳʧʘʶʪ ʧʝʨʝʜ ʪʝʣʝʚʠʟʦʨʦʤ ʚ 8 ʯʘʩʦʚ ʚʝʯʝʨʘ, ʥʦ ʫ ʥʠʭ ʞʝ ʤʦʛʫʪ ʧʨʦʷʚʣʷʪʴʩʷ ʯʝʨʪʳ 

ʙʝʩʩʦʥʥʠʮʳ, ʢʦʛʜʘ ʧʨʦʩʳʧʘʶʪʩʷ ʧʦʩʨʝʜʠ ʥʦʯʠ ʠ ʥʝ ʤʦʛʫʪ ʟʘʩʥʫʪʴ ʩʥʦʚʘ.  

ʇʦʜʦʙʥʳʝ ʩʣʫʯʘʠ ʧʩʝʚʜʦʙʝʩʩʦʥʥʠʮʳ ʠʣʠ ʧʩʝʚʜʦʩʦʥʣʠʚʦʩʪʠ ʷʚʣʷʶʪʩʷ, ʥʘ ʩʘʤʦʤ 

ʜʝʣʝ, ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʬʦʨʤʘʤʠ ʮʠʨʢʘʜʠʘʥʥʳʭ ʥʘʨʫʰʝʥʠʡ ʩʥʘ ʠ ʥʝʛʘʪʠʚʥʦ 

ʚʣʠʷʶʪ ʥʘ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ. 

ʉʦʥ ʠ ʤʝʭʘʥʠʟʤ ʚʥʫʪʨʝʥʥʠʭ ʯʘʩʦʚ 

ʏʝʣʦʚʝʢ ʘʜʘʧʪʠʨʦʚʘʥ ʢ ʘʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʪʝʯʝʥʠʝ ʩʚʝʪʣʦʡ ʬʘʟʳ ʩʫʪʦʢ ʠ ʢʦ 

ʩʥʫ ʚ ʪʝʤʥʫʶ ʬʘʟʫ [5] ʈʘʙʦʪʫ ʩʠʩʪʝʤʳ, ʦʧʨʝʜʝʣʷʶʱʝʡ ʧʦʚʝʜʝʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʩʦ ʩʥʦʤ, 

ʢʦʥʪʨʦʣʠʨʫʝʪ ʩʫʧʨʘʭʠʘʟʤʘʪʠʯʝʩʢʦʝ ʷʜʨʦ (ʉʍʗ) [6]. ʈʘʩʧʦʣʘʛʘʷʩʴ ʨʷʜʦʤ ʩʦ ʟʨʠʪʝʣʴʥʳʤ 

ʥʝʨʚʦʤ, ʵʪʦʪ ʦʪʜʝʣ ʛʠʧʦʪʘʣʘʤʫʩʘ ʩʚʷʟʘʥ ʦʩʦʙʳʤʠ ʚʦʣʦʢʥʘʤʠ ʩ ʩʝʪʯʘʪʢʦʡ ʛʣʘʟʘ ʠ ʧʦʣʫʯʘʝʪ 

ʦʪ ʥʝʝ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʘʣʠʯʠʠ ʩʚʝʪʘ. ʄʝʣʘʪʦʥʠʥ [7] ʩʝʢʨʝʪʠʨʫʝʪʩʷ ʵʧʠʬʠʟʦʤ ʧʦʩʣʝ 

ʧʦʣʫʯʝʥʠʷ ʩʪʠʤʫʣʘ ʦʪ ʉʍʗ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʩʚʝʪʘ, ʧʝʨʝʚʦʜʷ ʦʧʪʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚ 

ʭʠʤʠʯʝʩʢʠʡ ʩʪʠʤʫʣ ʜʣʷ ʚʩʝʭ ʢʣʝʪʦʢ ʦʨʛʘʥʠʟʤʘ. ʗʨʢʠʡ ʩʚʝʪ ʧʝʨʝʚʦʜʠʪ ʚʥʫʪʨʝʥʥʠʝ ʯʘʩʳ 

ʚʧʝʨʝʜ ʠʣʠ ʥʘʟʘʜ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʟʳ ʮʠʢʣʘ, ʥʘ ʢʦʪʦʨʫʶ ʦʥ ʧʘʜʘʝʪ [8-9]. ʉʚʝʪʦʚʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʚ ʚʝʯʝʨʥʝʝ ʚʨʝʤʷ ʦʪʦʜʚʠʛʘʝʪ, ʘ ʨʘʥʦ ʫʪʨʦʤ ï ʧʨʝʨʳʚʘʝʪ ʩʝʢʨʝʮʠʶ ʤʝʣʘʪʦʥʠʥʘ.  

ʄʝʭʘʥʠʟʤʳ, ʦʪʚʝʯʘʶʱʠʝ ʟʘ ʧʦʩʪʦʷʥʩʪʚʦ ʮʠʢʣʘ ʩʥʘ-ʙʦʜʨʩʪʚʦʚʘʥʠʷ, ʧʦʜʚʝʨʞʝʥʳ 

ʤʫʪʘʮʠʷʤ [10]. ʂʨʦʤʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʠʯʠʥ, ʭʨʦʥʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʤʦʛʫʪ 
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ʚʳʟʳʚʘʪʴʩʷ ʠ ʜʨʫʛʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʪʘʢʠʤʠ, ʢʘʢ ʩʪʘʨʝʥʠʝ [11], ʩʪʨʝʩʩ [12], ʭʨʦʥʦʪʠʧ 

(ʫʪʨʝʥʥʠʡ çʞʘʚʦʨʦʥʦʢè ʠʣʠ ʚʝʯʝʨʥʠʡ çʩʦʚʘè) [13], ʘ ʪʘʢʞʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ [14].  

ʃʶʜʷʤ ʩʚʦʡʩʪʚʝʥʥʦ ʧʦʜʜʝʨʞʘʥʠʝ 24-ʯʘʩʦʚʦʛʦ ʮʠʨʢʘʜʥʦʛʦ ʮʠʢʣʘ ʩʥʘ-ʙʦʜʨʩʪʚʦʚʘʥʠʷ. 

ɻʨʘʬʠʢ ʩʥʘ, ʦʙʳʯʥʦ, ʥʘʨʫʰʘʝʪʩʷ ʧʦ ʚʳʭʦʜʥʳʤ. ʇʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ 

ʪʘʢʞʝ ʮʠʨʢʘʩʝʧʪʘʥʥʳʝ (ʦʢʦʣʦ 7 ʜʥʝʡ) ʠ ʮʠʨʢʘʩʝʤʠʩʝʧʪʘʥʥʳʝ (ʦʢʦʣʦ ʧʦʣʦʚʠʥʳ ʥʝʜʝʣʠ) 

ʯʘʩʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʦʨʛʘʥʠʟʤʫ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʩʦʙʳʪʠʷʤ, ʧʨʦʠʩʭʦʜʷʱʠʤ ʦʜʠʥ ʠʣʠ 

ʜʚʘ ʨʘʟʘ ʚ ʥʝʜʝʣʶ. ɺʩʝ ʵʪʠ ʨʠʪʤʳ ʫʧʨʘʚʣʷʶʪ ʨʘʟʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʨʘʟʣʠʯʥʳʤ ʦʙʨʘʟʦʤ. 

ʅʘʧʨʠʤʝʨ, ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʵʤʦʮʠʡ ʙʦʣʴʰʝ ʜʣʷ ʮʠʨʢʘʩʝʤʠʩʝʧʪʘʥʥʳʭ 

ʠ ʮʠʨʢʘʩʝʧʪʘʥʥʳʭ ʮʠʢʣʦʚ, ʯʝʤ ʜʣʷ ʮʠʨʢʘʜʠʘʥʥʳʭ, ʪʦʛʜʘ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʵʤʦʮʠʠ ʠʤʝʶʪ 

ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʘʤʧʣʠʪʫʜʫ ʮʠʨʢʘʜʥʳʭ ʢʦʣʝʙʘʥʠʷʭ [15]. ʅʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʘʪʦʯʥʫʶ ʛʠʙʢʦʩʪʴ 

ʠ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʘʜʘʧʪʘʮʠʠ, ʥʝʢʦʪʦʨʳʝ ʥʘʨʫʰʝʥʠʷ 

ʮʠʨʢʘʜʠʘʥʥʦʛʦ ʮʠʢʣʘ ʤʦʛʫʪ ʚʳʭʦʜʠʪʴ ʟʘ ʧʨʝʜʝʣʳ ʢʦʤʧʝʥʩʘʪʦʨʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʦʨʛʘʥʠʟʤʘ (ʈʠʩ. 1). ʕʪʠ ʥʘʨʫʰʝʥʠʷ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ ʩʪʝʧʝʥʠ ʮʠʨʢʘʜʥʳʭ ʥʘʨʫʰʝʥʠʡ ʩʥʘ, ʯʪʦ 

ʪʨʝʙʫʝʪ ʢʦʨʨʝʢʪʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ. ʇʦ ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʩʩʪʨʦʡʩʪʚ ʩʥʘ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ ʮʠʨʢʘʜʥʦʛʦ ʥʘʨʫʰʝʥʠʷ ʩʥʘ 

ʪʨʝʙʫʝʪʩʷ ʩʦʙʣʶʜʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʡ. ɺʦ-ʧʝʨʚʳʭ, ʨʘʩʩʪʨʦʡʩʪʚʦ ʜʦʣʞʥʦ ʚʳʟʳʚʘʪʴ 

ʙʝʩʩʦʥʥʠʮʫ, ʯʨʝʟʤʝʨʥʫʶ ʩʦʥʣʠʚʦʩʪʴ ʠʣʠ ʠʭ ʩʦʯʝʪʘʥʠʝ, ʘ ʪʘʢʞʝ ʩʦʮʠʘʣʴʥʫʶ ʜʝʟʘʜʘʧʪʘʮʠʶ 

ʠ ʥʘʨʫʰʝʥʠʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. ɺʦ-ʚʪʦʨʳʭ, ʨʘʩʩʪʨʦʡʩʪʚʦ ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʩʪʦʷʥʥʳʤ ʠʣʠ 

ʨʝʮʠʜʠʚʠʨʫʶʱʠʤ. ɺ-ʪʨʝʪʴʠʭ, ʧʨʠʯʠʥʘ ʨʘʩʩʪʨʦʡʩʪʚʘ ʜʦʣʞʥʘ ʙʳʪʴ ʩʚʷʟʘʥʘ ʩ ʮʠʨʢʘʜʥʳʤʠ 

ʯʘʩʘʤʠ ʯʝʨʝʟ ʥʘʨʫʰʝʥʠʷ ʤʝʭʘʥʠʟʤʘ ʫʩʪʘʥʦʚʢʠ ʚʨʝʤʝʥʠ, ʣʠʙʦ ʯʝʨʝʟ ʧʦʪʝʨʶ ʩʠʥʭʨʦʥʠʟʘʮʠʠ 

ʤʝʞʜʫ ʵʥʜʦʛʝʥʥʳʤʠ ʠ ʵʢʟʦʛʝʥʥʳʤʠ ʮʠʨʢʘʜʠʘʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʭʦʜ ʯʘʩʦʚ 

ʠ (ʠʣʠ) ʜʣʠʪʝʣʴʥʦʩʪʴ ʩʥʘ [2-3]. ɼʘʥʥʳʝ ʩʦʦʙʨʘʞʝʥʠʷ ʚʘʞʥʦ ʠʤʝʪʴ ʚ ʚʠʜʫ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ 

ʜʠʘʛʥʦʟʘ ʮʠʨʢʘʜʥʦʛʦ ʥʘʨʫʰʝʥʠʷ ʩʥʘ. ʇʨʠ ʚʩʪʨʝʯʝ ʩ ʧʘʮʠʝʥʪʦʤ ʚʨʘʯ ʜʦʣʞʝʥ ʩʪʨʝʤʠʪʴʩʷ ʢ 

ʧʦʩʪʘʥʦʚʢʝ ʢʦʥʢʨʝʪʥʦʛʦ ʜʠʘʛʥʦʟʘ, ʪʘʢʦʛʦ, ʢʘʢ ʦʧʠʩʘʥʥʳʝ ʥʠʞʝ.  

ʈʘʩʩʪʨʦʡʩʪʚʦ ʩ ʟʘʧʘʟʜʳʚʘʥʠʝʤ ʬʘʟʳ ʩʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʟʜʥʠʤ ʟʘʩʳʧʘʥʠʝʤ ʠ 

ʧʨʦʙʫʞʜʝʥʠʝʤ ʚ ʙʦʣʴʰʠʥʩʪʚʦ ʥʦʯʝʡ, ʧʨʠʯʝʤ ʟʘʧʘʟʜʳʚʘʥʠʝ ʦʙʳʯʥʦ ʧʨʝʚʳʰʘʝʪ ʜʚʘ ʯʘʩʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʳʯʥʳʤ ʠʣʠ ʩʦʮʠʘʣʴʥʦ ʧʨʠʥʷʪʳʤ ʚʨʝʤʝʥʝʤ. ʇʘʮʠʝʥʪ ʧʨʝʜʲʷʚʣʷʝʪ ʞʘʣʦʙʳ 

ʥʘ ʪʨʫʜʥʦʩʪʠ ʟʘʩʳʧʘʥʠʷ ʠ ʞʝʣʘʥʠʝ ʧʨʦʩʥʫʪʴʩʷ ʧʦʧʦʟʞʝ. ʆʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʵʪʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʦ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ, ʝʩʣʠ ʧʘʮʠʝʥʪ ʤʦʞʝʪ ʩʣʝʜʦʚʘʪʴ ʞʝʣʘʝʤʦʤʫ ʨʝʞʠʤʫ ʩʥʘ, 

ʝʛʦ ʮʠʨʢʘʜʠʘʥʥʳʡ ʨʠʪʤ ʥʝʠʟʙʝʞʥʦ ʧʨʠʦʙʨʝʪʘʝʪ ʧʦʩʪʦʷʥʥʦʝ ʟʘʧʘʟʜʳʚʘʥʠʝ. ʅʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʧʘʮʠʝʥʪ ʧʝʨʝʩʪʘʝʪ ʧʨʝʜʲʷʚʣʷʪʴ ʞʘʣʦʙʳ, ʧʦʩʢʦʣʴʢʫ ʚ ʮʝʣʦʤ ʝʛʦ ʩʦʥ ʥʦʨʤʘʣʝʥ. ʅʝʢʦʪʦʨʳʝ 

ʧʘʮʠʝʥʪʳ ʧʝʨʝʩʪʘʶʪ ʧʨʝʜʲʷʚʣʷʪʴ ʞʘʣʦʙʳ, ʧʝʨʝʡʜʷ ʥʘ ʥʦʯʥʫʶ ʨʘʙʦʪʫ. ʇʨʠʤʝʨʥʦ ʫ 40% 

ʧʘʮʠʝʥʪʦʚ ʨʘʩʩʪʨʦʡʩʪʚʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚ ʩʝʤʝʡʥʦʤ ʘʥʘʤʥʝʟʝ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 

ʜʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 7-16%. ʏʘʱʝ ʚʩʝʛʦ ʵʪʦʤʫ ʨʘʩʩʪʨʦʡʩʪʚʫ 

ʧʦʜʚʝʨʞʝʥʳ ʧʦʜʨʦʩʪʢʠ ʠ ʣʠʮʘ ʚ ʚʦʟʨʘʩʪʝ ʦʢʦʣʦ 20 ʣʝʪ [16-17]. ʉʨʝʜʠ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʩ 

ʭʨʦʥʠʯʝʩʢʦʡ ʙʝʩʩʦʥʥʠʮʝʡ, ʧʦʩʝʱʘʶʱʠʭ ʩʦʤʥʦʣʦʛʠʯʝʩʢʠʝ ʢʣʠʥʠʢʠ, 10% ʧʨʠʭʦʜʷʪʩʷ ʥʘ 

ʨʘʩʩʪʨʦʡʩʪʚʦ ʩ ʟʘʧʘʟʜʳʚʘʥʠʝʤ ʬʘʟʳ ʩʥʘ [2-3].  

ʄʝʭʘʥʠʟʤ ʨʘʟʚʠʪʠʷ ʧʦʜʦʙʥʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ ʥʝʠʟʚʝʩʪʝʥ. ʉ ʜʘʥʥʳʤ ʩʠʥʜʨʦʤʦʤ 

ʩʚʷʟʳʚʘʶʪ ʛʝʥʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ ʧʦʣʠʤʦʨʬʠʟʤ ʤʝʭʘʥʠʟʤʘ ʢʦʥʪʨʦʣʷ ʚʨʝʤʝʥʠ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʛʝʥʘ Per3 ʫ ʯʝʣʦʚʝʢʘ [18]. ʂʨʦʤʝ ʵʪʦʛʦ ʚʩʝʛʜʘ ʥʘʜʦ ʫʯʠʪʳʚʘʪʴ ʠ ʬʘʢʪʦʨʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʫʩʣʦʚʠʷ ʦʩʚʝʱʝʥʠʷ. ʋʤʝʥʴʰʝʥʠʝ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʩʚʝʱʝʥʠʷ ʧʦ ʫʪʨʘʤ ʠ ʫʚʝʣʠʯʝʥʠʝ ʚʝʯʝʨʦʤ ʤʦʞʝʪ ʩʧʨʦʚʦʮʠʨʦʚʘʪʴ 

ʮʠʨʢʘʜʥʦʝ ʥʘʨʫʰʝʥʠʝ ʩʥʘ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʪʢʘʟ ʦʪ ʧʨʦʩʤʦʪʨʘ ʧʦʟʜʥʦ ʚʝʯʝʨʦʤ 

ʪʝʣʝʚʠʟʦʨʘ ʠ ʠʛʨ ʥʘ ʛʘʜʞʝʪʘʭ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʦʙʣʝʛʯʝʥʠʶ ʩʠʤʧʪʦʤʦʚ. ʀʟʤʝʥʝʥʠʷ 

ʨʝʞʠʤʘ ʪʨʫʜʘ ʠ ʧʫʪʝʰʝʩʪʚʠʷ ʩ ʧʝʨʝʩʝʯʝʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚʳʭ ʧʦʷʩʦʚ ʤʦʛʫʪ 

ʩʧʨʦʚʦʮʠʨʦʚʘʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʜʘʥʥʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ.  

ʆʩʥʦʚʦʡ ʣʝʯʝʥʠʷ, ʢʘʢ ʠ ʜʣʷ ʚʩʝʭ ʮʠʨʢʘʜʥʳʭ ʥʘʨʫʰʝʥʠʡ ʩʥʘ, ʷʚʣʷʝʪʩʷ ʩʪʨʦʛʦʝ 

ʩʦʙʣʶʜʝʥʠʝ ʛʠʛʠʝʥʳ ʩʥʘ (ʊʘʙʣʠʮʘ 1). ʅʝʩʤʦʪʨʷ ʥʘ ʦʯʝʚʠʜʥʦʩʪʴ ʵʪʠʭ ʤʝʨ, ʤʥʦʛʠʝ ʧʘʮʠʝʥʪʳ 

ʠʭ ʧʦʣʥʦʩʪʴʶ ʠʛʥʦʨʠʨʫʶʪ, ʜʝʣʘʷ ʣʝʯʝʥʠʝ ʙʝʩʧʦʣʝʟʥʳʤ. ʅʝʢʦʪʦʨʳʝ ʫʢʦʨʝʥʠʚʰʠʝʩʷ 

ʧʨʠʚʳʯʢʠ, ʪʘʢʠʝ, ʢʘʢ ʧʨʠʝʤ ʚʳʩʦʢʠʭ ʜʦʟ ʢʦʬʝʠʥʘ ʧʦ ʚʝʯʝʨʘʤ, ʥʝ ʧʦʜʜʘʶʪʩʷ ʢʦʨʨʝʢʮʠʠ ʫ 

ʙʦʣʴʰʠʥʩʪʚʘ ʙʦʣʴʥʳʭ. ʇʨʘʢʪʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ ʣʝʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʝʱʝ ʙʦʣʴʰʘʷ ʦʪʩʨʦʯʢʘ 

ʟʘʩʳʧʘʥʠʷ ʩ ʰʘʛʦʤ ʧʦ 2-3 ʯʘʩʘ ʢʘʞʜʳʝ 2 ʜʥʷ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʞʝʣʘʝʤʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ ʩʥʘ, ʚ 
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ʠʜʝʘʣʝ ʩ 11 ʯʘʩʦʚ ʥʦʯʠ ʜʦ 7 ʯʘʩʦʚ ʫʪʨʘ. ʕʪʦʪ ʤʝʪʦʜ ʚʧʦʣʥʝ ʧʨʠʤʝʥʠʤ, ʧʦʩʢʦʣʴʢʫ ʧʨʦʱʝ 

ʧʨʦʜʣʠʪʴ ʙʦʜʨʩʪʚʦʚʘʥʠʝ, ʯʝʤ ʧʳʪʘʪʴʩʷ ʨʘʥʴʰʝ ʟʘʩʥʫʪʴ. ʆʜʥʘʢʦ, ʥʘ ʧʨʘʢʪʠʢʝ, 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʣʝʜʦʚʘʪʴ ʩʪʨʦʛʦʤʫ ʨʝʞʠʤʫ ʠ ʥʝʫʜʦʙʥʳʝ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʠʥʪʝʨʚʘʣʳ 

ʚʨʝʤʝʥʠ ʩʥʠʞʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ. ʌʦʪʦʪʝʨʘʧʠʷ (ʚʦʟʜʝʡʩʪʚʠʝ ʷʨʢʠʤ ʩʚʝʪʦʤ) ʚ 

ʪʝʯʝʥʠʝ 1-2 ʯʘʩʦʚ ʚ ʞʝʣʘʝʤʦʝ ʚʨʝʤʷ ʧʨʦʙʫʞʜʝʥʠʷ ʧʝʨʝʥʘʩʪʨʦʠʪ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʯʝʨʝʟ 

ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ, ʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ. ʄʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ 

ʪʘʡʤʝʨ, ʚʢʣʶʯʘʶʱʠʡ ʷʨʢʦʝ ʦʩʚʝʱʝʥʠʝ ʚ ʞʝʣʘʝʤʦʝ ʚʨʝʤʷ ʧʨʦʙʫʞʜʝʥʠʷ, ʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʠʤʫʣʷʪʦʨʘ ʨʘʩʩʚʝʪʘ ʙʫʜʝʪ ʧʝʨʝʥʦʩʠʪʴʩʷ ʣʝʛʯʝ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʧʝʨʝʤʝʱʝʥʠʷ ʤʦʞʝʪ 

ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʧʦʨʪʘʪʠʚʥʦʝ ʦʩʚʝʪʠʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. ʇʨʠʤʝ ʤʝʣʘʪʦʥʠʥʘ 3 ʤʛ ʙʣʠʞʝ ʢ 

ʚʝʯʝʨʫ ʩʜʚʠʛʘʝʪ ʬʘʟʫ ʩʥʘ ʥʘ ʙʦʣʝʝ ʨʘʥʥʝʝ ʚʨʝʤʷ [3]. 

ʈʘʩʩʪʨʦʡʩʪʚʦ ʩ ʦʧʝʨʝʞʝʥʠʝʤ ʬʘʟʳ ʩʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʥʥʠʤ ʟʘʩʳʧʘʥʠʝʤ ʠ 

ʧʨʦʙʫʞʜʝʥʠʝʤ ʚ ʙʦʣʴʰʠʥʩʪʚʦ ʥʦʯʝʡ ʥʘ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ ʨʘʥʴʰʝ ʧʨʠʚʳʯʥʦʛʦ ʠʣʠ ʩʦʮʠʘʣʴʥʦ 

ʧʨʠʝʤʣʝʤʦʛʦ ʚʨʝʤʝʥʠ. ʇʘʮʠʝʥʪʳ ʞʘʣʫʶʪʩʷ ʥʘ ʩʦʥʣʠʚʦʩʪʴ ʠ ʧʨʠʩʪʫʧʳ ʩʥʘ ʚ ʧʦʟʜʥʠʝ 

ʜʥʝʚʥʳʝ ʠʣʠ ʨʘʥʥʠʝ ʚʝʯʝʨʥʠʝ ʯʘʩʳ, ʨʘʥʥʝʝ ʩʧʦʥʪʘʥʥʦʝ ʧʨʦʙʫʞʜʝʥʠʝ ʧʦ ʫʪʨʘʤ, ʯʪʦ ʤʦʞʝʪ 

ʙʳʪʴ ʧʨʠʥʷʪʦ ʟʘ ʙʝʩʩʦʥʥʠʮʫ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʜʝʧʨʝʩʩʠʠ. ʇʨʠ ʨʘʟʨʝʰʝʥʠʠ ʩʧʘʪʴ ʚ ʣʶʙʦʝ 

ʚʨʝʤʷ ʧʦ ʞʝʣʘʥʠʶ ʯʘʩʳ ʩʥʘ ʩʤʝʱʘʶʪʩʷ ʥʘ ʙʦʣʝʝ ʨʘʥʥʝʝ ʚʨʝʤʷ, ʪʦʛʜʘ ʢʘʢ ʧʝʨʠʦʜ ʩʥʘ 

ʦʩʪʘʝʪʩʷ ʥʦʨʤʘʣʴʥʳʤ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʵʪʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ ʚ ʧʦʧʫʣʷʮʠʠ ʨʘʩʪʝʪ ʩ 

ʚʦʟʨʘʩʪʦʤ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʦʥʦ ʚʩʪʨʝʯʘʝʪʩʷ ʫ 1% ʣʠʮ ʩʨʝʜʥʝʛʦ ʚʦʟʨʘʩʪʘ ʠ ʧʦʞʠʣʳʭ. 

ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʦʙʦʠʭ ʧʦʣʦʚ ʦʜʠʥʘʢʦʚʘ [2-3]. ʆʜʥʠʤ ʠʟ ʦʩʣʦʞʥʝʥʠʡ ʜʘʥʥʦʛʦ ʪʠʧʘ 

ʨʘʩʩʪʨʦʡʩʪʚʘ ʷʚʣʷʝʪʩʷ ʫʧʦʪʨʝʙʣʝʥʠʝ ʘʣʢʦʛʦʣʷ, ʩʝʜʘʪʠʚʥʳʭ ʠʣʠ ʩʥʦʪʚʦʨʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʘ 

ʪʘʢʞʝ ʩʪʠʤʫʣʷʪʦʨʦʚ ʜʣʷ ʙʦʨʴʙʳ ʩ ʙʝʩʩʦʥʥʠʮʝʡ, ʠʣʠ ʩʦʥʣʠʚʦʩʪʴʶ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ 

ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʶ ʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ.  

ʄʝʭʘʥʠʟʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʩʩʪʨʦʡʩʪʚʘ ʦʩʪʘʝʪʩʷ ʥʝʷʩʥʳʤ, ʭʦʪʷ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʥʝʤ 

ʫʯʘʩʪʚʫʶʪ ʢʘʢ ʛʝʥʝʪʠʯʝʩʢʠʝ, ʪʘʢ ʠ ʩʨʝʜʦʚʳʝ ʬʘʢʪʦʨʳ. ʋ ʯʣʝʥʦʚ ʦʜʥʦʡ ʩʝʤʴʠ, ʩʪʨʘʜʘʶʱʠʭ 

ʦʪ ʜʘʥʥʦʛʦ ʩʠʥʜʨʦʤʘ, ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʧʦʣʠʤʦʨʬʠʟʤ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʛʝʥʘ Per2 ʠ ʤʫʪʘʮʠʷ 

ʢʘʟʝʠʥʢʠʥʘʟʳ I [19-20]. ɻʝʥ Per2 ʪʘʢʞʝ ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʨʘʟʚʠʪʠʝʤ ʜʝʧʨʝʩʩʠʠ [21].  

ʇʨʦʩʪʝʡʰʠʤ ʤʝʪʦʜʦʤ ʣʝʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʤʝʱʝʥʠʝ ʚʨʝʤʝʥʠ ʟʘʩʳʧʘʥʠʷ ʥʘ ʙʦʣʝʝ 

ʧʦʟʜʥʝʝ ʚʨʝʤʷ ʩ ʰʘʛʦʤ 1-3 ʯʘʩʘ ʢʘʞʜʳʝ 2 ʜʥʷ ʜʦ ʤʦʤʝʥʪʘ ʜʦʩʪʠʞʝʥʠʷ ʞʝʣʘʝʤʦʛʦ ʧʝʨʠʦʜʘ 

ʩʥʘ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʣʝʛʯʝ ʧʨʠʥʠʤʘʝʪʩʷ ʙʦʣʴʥʳʤʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʮʠʝʥʪʘʤʠ, 

ʩʪʨʘʜʘʶʱʠʤʠ ʦʪ ʟʘʧʘʟʜʳʚʘʶʱʝʡ ʬʘʟʳ ʩʥʘ, ʧʦʩʢʦʣʴʢʫ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʯʘʩʳ ʥʝ ʚʢʣʶʯʘʶʪ 

ʞʝʣʘʝʤʳʡ ʧʝʨʠʦʜ ʧʨʦʙʫʞʜʝʥʠʷ. ʉʣʦʞʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʚʩʪʨʝʯʘʶʪʩʷ ʫ ʧʦʞʠʣʳʭ ʧʘʮʠʝʥʪʦʚ, 

ʚʢʣʶʯʘʶʪ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʬʠʟʠʯʝʩʢʦʡ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʠʣʠ ʩʦʮʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʢʦʪʦʨʘʷ ʤʦʛʣʘ ʙʳ ʧʦʤʦʯʴ ʠʤ ʙʦʜʨʩʪʚʦʚʘʪʴ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʞʝʣʘʝʤʦʛʦ ʚʨʝʤʝʥʠ ʟʘʩʳʧʘʥʠʷ. 

ʌʦʪʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʧʨʦʮʝʜʫʨʳ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʢʦʥʮʝ ʜʥʷ ʚ ʪʝʯʝʥʠʝ 1-2 ʯʘʩʦʚ, ʤʦʛʫʪ 

ʘʜʘʧʪʠʨʦʚʘʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʯʘʩʳ ʟʘ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ. ʉʝʟʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʜʣʠʪʝʣʴʥʦʩʪʠ 

ʧʝʨʠʦʜʦʚ ʩʚʝʪʘ/ʪʝʤʥʦʪʳ ʚ ʨʝʛʠʦʥʘʭ ʩ ʚʳʩʦʢʦʡ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʰʠʨʦʪʦʡ ʤʦʛʫʪ ʧʦʪʨʝʙʦʚʘʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʚ ʟʠʤʥʠʝ ʤʝʩʷʮʳ [3]. 

ʇʘʮʠʝʥʪʳ, ʩʪʨʘʜʘʶʱʠʝ ʥʝʨʝʛʫʣʷʨʥʳʤ ʮʠʢʣʦʤ ʩʥʘ-ʙʦʜʨʩʪʚʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʶʪ 

ʞʘʣʦʙʳ, ʢʘʢ ʥʘ ʭʨʦʥʠʯʝʩʢʫʶ ʙʝʩʩʦʥʥʠʮʫ, ʪʘʢ ʠ ʥʘ ʩʦʥʣʠʚʦʩʪʴ. ʇʨʠ ʜʘʥʥʦʤ ʩʠʥʜʨʦʤʝ ʩʦʥ 

ʩʦʩʪʦʠʪ ʥʝ ʠʟ ʦʜʥʦʛʦ ʝʜʠʥʦʛʦ ʧʝʨʠʦʜʘ, ʘ, ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ, ʠʟ ʢʨʘʪʢʠʭ ʵʧʠʟʦʜʦʚ, 

ʩʣʫʯʘʶʱʠʭʩʷ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʜʥʷ ʠ ʥʦʯʠ. ʇʦʜʦʙʥʳʡ ʨʝʞʠʤ ʩʥʘ ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʚ 

ʢʦʤʙʠʥʘʮʠʠ ʩ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ, ʪʘʢʠʤʠ, ʢʘʢ ʜʝʤʝʥʮʠʷ, ʘ ʪʘʢʞʝ ʫ ʜʝʪʝʡ ʩ 

ʫʤʩʪʚʝʥʥʦʡ ʦʪʩʪʘʣʦʩʪʴʶ.  ʉʚʷʟʴ ʜʝʤʝʥʮʠʠ ʩ ʥʝʫʧʦʨʷʜʦʯʝʥʥʳʤ ʨʝʞʠʤʦʤ ʩʥʘ ʥʘʙʣʶʜʘʝʪʩʷ 

ʫ ʞʠʚʦʪʥʳʭ ʩ ʨʘʟʨʫʰʝʥʥʳʤ ʉʍʗ [22], ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʠʣʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʘʥʦʤʘʣʠʠ ʉʍʗ ʷʚʣʷʶʪʩʷ ʚʝʨʦʷʪʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʨʘʟʚʠʪʠʷ ʩʠʥʜʨʦʤʘ 

ʥʝʨʝʛʫʣʷʨʥʦʛʦ ʮʠʢʣʘ. ʉʨʝʜʠ ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʭ ʬʘʢʪʦʨʦʚ ʤʦʞʥʦ ʧʝʨʝʯʠʩʣʠʪʴ ʥʘʨʫʰʝʥʠʷ 

ʛʠʛʠʝʥʳ ʩʥʘ, ʦʩʦʙʝʥʥʦ ʩʨʝʜʠ ʧʦʞʠʣʳʭ ʧʘʮʠʝʥʪʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʫʯʨʝʞʜʝʥʠʷʭ ʧʦ ʫʭʦʜʫ, 

ʦʪʩʫʪʩʪʚʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʝʰʥʠʭ ʩʠʥʭʨʦʥʠʟʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʩʦʣʥʝʯʥʳʡ ʩʚʝʪ, 

ʬʠʟʠʯʝʩʢʘʷ ʠʣʠ ʩʦʮʠʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ. ɺʝʜʝʥʠʝ ʜʥʝʚʥʠʢʘ ʩʥʘ ʠ ʘʢʪʠʛʨʘʬʠʷ1 ʤʦʛʫʪ ʧʦʤʦʯʴ 

                                                             
1 ɸʢʪʠʛʨʘʬʠʷ - ʦʙʲʝʢʪʠʚʥʦʝ ʛʨʘʬʠʯʝʩʢʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ.  
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ʦʙʲʝʢʪʠʚʥʦ ʧʦʜʪʚʝʨʜʠʪʴ ʦʪʩʫʪʩʪʚʠʝ ʨʝʛʫʣʷʨʥʦʩʪʠ ʮʠʢʣʘ ʩʥʘ-ʙʦʜʨʩʪʚʦʚʘʥʠʷ. ɼʣʷ 

ʜʝʤʦʥʩʪʨʘʮʠʠ ʥʝʫʧʦʨʷʜʦʯʝʥʥʦʩʪʠ ʮʠʢʣʘ, ʜʘʥʥʳʝ ʧʨʦʮʝʜʫʨʳ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʚ ʪʝʯʝʥʠʝ 

ʥʝ ʤʝʥʝʝ 7 ʜʥʝʡ. ɹʦʣʝʝ ʩʣʦʞʥʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ ʧʦʣʠʩʦʤʥʦʛʨʘʬʠʷ 

ʠ ʮʠʨʢʘʜʠʘʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ ʪʘʢʞʝ ʤʦʛʫʪ ʫʢʘʟʘʪʴ ʥʘ ʧʦʪʝʨʶ ʥʦʨʤʘʣʴʥʦʛʦ 

ʨʠʪʤʘ, ʥʦ ʩ ʢʣʠʥʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʝʦʙʷʟʘʪʝʣʴʥʳ. ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ ʜʠʘʛʥʦʩʪʠʢʫ 

ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʩ ʜʨʫʛʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʩʥʘ, ʦʙʱʠʤʠ ʠʣʠ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʣʠ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝʤ ʣʝʢʘʨʩʪʚ ʠʣʠ ʥʘʨʢʦʪʠʢʦʚ.  

ʈʘʩʩʪʨʦʡʩʪʚʦ ʤʦʞʥʦ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ, ʞʝʩʪʢʦ ʩʣʝʜʫʷ ʨʝʞʠʤʫ ʟʘʩʳʧʘʥʠʷ ʠ ʟʘʧʦʣʥʷʷ 

ʧʝʨʠʦʜ ʙʦʜʨʩʪʚʦʚʘʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʠʣʠ ʩʦʮʠʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ.  ʉʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴ 

ʚʥʫʪʨʝʥʥʠʝ ʯʘʩʳ ʤʦʞʝʪ ʧʦʤʦʯʴ ʠʥʪʝʥʩʠʚʥʦʝ ʩʚʝʪʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚ ʪʝʯʝʥʠʝ 1-2 ʯʘʩʦʚ ʚ 

ʞʝʣʘʝʤʦʝ ʚʨʝʤʷ ʧʨʦʙʫʞʜʝʥʠʷ. ʇʨʠʝʤ 3 ʤʛ ʤʝʣʘʪʦʥʠʥʘ ʚ ʧʦʟʜʥʝʜʥʝʚʥʳʝ ʯʘʩʳ ʤʦʞʝʪ ʧʦʤʦʯʴ 

ʩʧʨʘʚʠʪʴʩʷ ʩ ʩʠʤʧʪʦʤʘʤʠ ʫ ʜʝʪʝʡ ʩ ʧʩʠʭʦʤʦʪʦʨʥʳʤ ʨʘʩʩʪʨʦʡʩʪʚʦʤ, ʥʦ ʙʫʜʝʪ ʙʝʩʧʦʣʝʟʥʳʤ 

ʫ ʙʦʣʴʥʳʭ ʩ ʜʝʤʝʥʮʠʝʡ [3]. 

ʅʝ 24-ʯʘʩʦʚʦʡ (ʩʚʦʙʦʜʥʦ ʪʝʢʫʱʠʡ) ʮʠʢʣ ʩʥʘ-ʙʦʜʨʩʪʚʦʚʘʥʠʷ. ɼʘʥʥʦʝ 

ʨʘʩʩʪʨʦʡʩʪʚʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʠʤʧʪʦʤʘʤʠ, ʚʦʟʥʠʢʘʶʱʠʤʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʙʦʣʝʝ ʜʣʠʥʥʦʛʦ 

ʮʠʨʢʘʜʠʘʥʥʦʛʦ ʮʠʢʣʘ (ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 25 ʯʘʩʦʚ). ʉʠʤʧʪʦʤʳ ʟʘʚʠʩʷʪ ʦʪ ʥʝʩʦʚʧʘʜʝʥʠʷ ʬʘʟʳ 

ʵʥʜʦʛʝʥʥʦʛʦ ʮʠʢʣʘ ʩʥʘ-ʙʦʜʨʩʪʚʦʚʘʥʠʷ ʠ ʩʫʪʦʯʥʦʛʦ ʨʠʪʤʘ ʜʝʥʴ-ʥʦʯʴ. ɹʝʩʩʦʥʥʠʮʘ ʠ 

ʩʦʥʣʠʚʦʩʪʴ ʩʤʝʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ ʚ ʪʝʯʝʥʠʝ 23 ʜʥʝʡ, ʢʦʛʜʘ ʥʘʙʣʶʜʘʝʪʩʷ ʜʝʩʠʥʭʨʦʥʠʟʘʮʠʷ, ʜʦ 

ʤʦʤʝʥʪʘ, ʢʦʛʜʘ 25-ʯʘʩʦʚʳʝ ʚʥʫʪʨʝʥʥʠʝ ʯʘʩʳ ʩʠʥʭʨʦʥʠʟʠʨʫʶʪʩʷ ʩ 24-ʯʘʩʦʚʳʤʠ ʚʥʝʰʥʠʤʠ 

ʬʘʢʪʦʨʘʤʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ. ʈʘʩʩʪʨʦʡʩʪʚʦ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʣʠʮ, ʥʝʩʧʦʩʦʙʥʳʭ ʚʦʩʧʨʠʥʠʤʘʪʴ 

ʚʥʝʰʥʠʝ ʩʠʛʥʘʣʳ ʦ ʩʤʝʥʝ ʜʥʷ ʠ ʥʦʯʠ. ʈʘʩʩʪʨʦʡʩʪʚʦ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʦ 

ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʥʘʧʨʠʤʝʨ, ʠʟʦʣʷʮʠʝʡ. ʋ ʩʣʝʧʳʭ ʧʘʮʠʝʥʪʦʚ 

ʥʘʯʘʣʦ ʨʘʩʩʪʨʦʡʩʪʚʘ ʩʦʚʧʘʜʘʝʪ ʩ ʤʦʤʝʥʪʦʤ ʧʦʪʝʨʠ ʟʨʝʥʠʷ ʠ ʷʚʣʷʝʪʩʷ ʚʨʦʞʜʝʥʥʳʤ ʫ ʩʣʝʧʳʭ 

ʜʝʪʝʡ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʣʝʯʝʥʠʷ ʜʘʥʥʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ ʤʦʞʝʪ ʩʪʘʪʴ ʭʨʦʥʠʯʝʩʢʠʤ. ʇʨʠʤʝʨʥʦ 

ʫ 70% ʧʦʣʥʦʩʪʴʶ ʩʣʝʧʳʭ ʦʪʤʝʯʘʶʪʩʷ ʨʘʩʩʪʨʦʡʩʪʚʘ ʩʥʘ, ʘ ʫ 40% ʠʟ ʥʠʭ ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ 

ʮʠʢʣʠʯʝʩʢʦʝ ʭʨʦʥʠʯʝʩʢʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ ʩʥʘ [23]. ɿʣʦʫʧʦʪʨʝʙʣʝʥʠʝ ʘʣʢʦʛʦʣʝʤ, 

ʩʥʦʪʚʦʨʥʳʤʠ, ʩʝʜʘʪʠʚʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʠʣʠ ʩʪʠʤʫʣʷʪʦʨʘʤʠ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʦʙʦʩʪʨʝʥʠʝ 

ʜʘʥʥʦʛʦ ʩʠʥʜʨʦʤʘ. ʇʨʠ ʵʪʦʤ ʩʘʤʠ ʵʪʠ ʚʝʱʝʩʪʚʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʘʮʠʝʥʪʘʤʠ ʚ ʧʦʧʳʪʢʝ 

ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʮʠʢʣ ʩʥʘ. ʇʨʠʯʠʥʘ ʨʘʩʩʪʨʦʡʩʪʚʘ ʩʚʷʟʘʥʘ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʩʚʝʪʦʚʦʛʦ ʩʠʛʥʘʣʘ, 

ʩʠʥʭʨʦʥʠʟʠʨʫʶʱʝʛʦ ʮʠʨʢʘʜʥʫʶ ʩʠʩʪʝʤʫ. ʎʝʥʥʳʤʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ 

ʷʚʣʷʶʪʩʷ ʜʥʝʚʥʠʢʠ ʩʥʘ ʠʣʠ ʘʢʪʠʛʨʘʬʠʷ. ʇʨʠ ʜʣʠʪʝʣʴʥʦʤ ʥʘʙʣʶʜʝʥʠʠ, ʚ ʠʜʝʘʣʝ ʚ ʪʝʯʝʥʠʝ 

ʤʝʩʷʮʘ, ʥʦ ʥʝ ʤʝʥʝʝ 7 ʜʥʝʡ, ʤʦʞʥʦ ʙʝʟʦʰʠʙʦʯʥʦ ʚʳʷʚʠʪʴ ʮʠʢʣ ʩʥʘ-ʙʦʜʨʩʪʚʦʚʘʥʠʷ, 

ʦʪʩʪʘʶʱʠʡ ʥʘ 1 ʯʘʩ ʚ ʜʝʥʴ ʦʪ ʩʫʪʦʯʥʦʛʦ ʨʠʪʤʘ, ʧʦʩʢʦʣʴʢʫ ʚʥʫʪʨʝʥʥʠʡ ʮʠʢʣ ʜʣʠʪʩʷ ʦʢʦʣʦ 

25 ʯʘʩʦʚ. ʉʣʝʜʫʝʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʜʘʥʥʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ ʩ ʜʨʫʛʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʩʥʘ, 

ʘ ʪʘʢʞʝ ʩ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʤʠ ʠ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ʇʨʠ ʜʠʘʛʥʦʩʪʠʢʝ ʣʶʙʦʛʦ 

ʨʘʩʩʪʨʦʡʩʪʚʘ ʩʥʘ ʩʣʝʜʫʝʪ ʠʩʢʣʶʯʠʪʴ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝ ʘʣʢʦʛʦʣʝʤ, ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ 

ʧʨʝʧʘʨʘʪʘʤʠ ʠʣʠ ʥʘʨʢʦʪʠʢʘʤʠ.  

ɽʜʠʥʩʪʚʝʥʥʳʤ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʤ ʤʝʪʦʜʦʤ ʨʝʛʫʣʷʮʠʠ ʬʘʟʳ ʩʥʘ ʷʚʣʷʝʪʩʷ 

ʥʘʟʥʘʯʝʥʠʝ ʥʠʟʢʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʜʦʟ ʤʝʣʘʪʦʥʠʥʘ (ʦʢʦʣʦ 0,5 ʤʛ) ʚ ʧʦʟʜʥʝʜʥʝʚʥʳʝ ʯʘʩʳ 

[23]. 

 ʉʠʥʜʨʦʤ ʩʤʝʥʳ ʯʘʩʦʚʳʭ ʧʦʷʩʦʚ (ʜʞʝʪ ʣʘʛ) ʚʳʟʳʚʘʝʪʩʷ ʨʘʩʭʦʞʜʝʥʠʝʤ ʚʦ ʚʨʝʤʝʥʠ 

ʤʝʞʜʫ ʝʩʪʝʩʪʚʝʥʥʳʤ ʨʠʪʤʦʤ ʩʥʘ-ʙʦʜʨʩʪʚʦʚʘʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʤ ʫʩʣʦʚʠʷʤʠ ʩʨʝʜʳ, ʠ 

ʵʥʜʦʛʝʥʥʳʤ ʮʠʢʣʦʤ, ʛʝʥʝʨʠʨʫʝʤʳʤ ʚʥʫʪʨʝʥʥʠʤʠ ʯʘʩʘʤʠ, ʨʘʟʚʠʚʘʶʱʠʤʩʷ ʦʙʳʯʥʦ ʧʦʩʣʝ 

ʧʝʨʝʣʝʪʘ, ʢʘʢ ʤʠʥʠʤʫʤ ʯʝʨʝʟ ʜʚʘ ʯʘʩʦʚʳʭ ʧʦʷʩʘ. ʕʪʦʪ ʩʠʥʜʨʦʤ ʧʨʦʭʦʜʠʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, 

ʥʦ ʤʦʞʝʪ ʦʙʦʩʪʨʷʪʴʩʷ ʥʝʭʚʘʪʢʦʡ ʩʥʘ. ʈʘʩʩʪʨʦʡʩʪʚʦ ʜʣʠʪʩʷ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ, ʥʘʯʠʥʘʷʩʴ ʯʝʨʝʟ 

1-2 ʜʥʷ ʧʦʩʣʝ ʧʨʠʙʳʪʠʷ, ʠ ʩʧʦʥʪʘʥʥʦ ʩʭʦʜʠʪ ʥʘ ʥʝʪ ʚ ʪʝʯʝʥʠʝ ʥʝʜʝʣʠ. ʊʠʧʠʯʥʳʤʠ ʞʘʣʦʙʘʤʠ 

ʷʚʣʷʶʪʩʷ ʙʝʩʩʦʥʥʠʮʘ ʠ/ʠʣʠ ʩʦʥʣʠʚʦʩʪʴ, ʢʦʛʥʠʪʠʚʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʥʘʨʫʰʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʥʠʤʘʥʠʷ, ʙʝʩʧʦʢʦʡʩʪʚʦ, ʛʦʣʦʚʥʳʝ ʙʦʣʠ ʠ ʨʘʩʩʪʨʦʡʩʪʚʦ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ. ɺʳʨʘʞʝʥʥʦʩʪʴ ʜʘʥʥʳʭ ʩʠʤʧʪʦʤʦʚ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴ ʦʪ ʤʠʥʠʤʘʣʴʥʦʡ, 
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ʜʦ ʪʷʞʝʣʦʡ. ʇʝʨʝʣʝʪʳ ʥʘ ʚʦʩʪʦʢ, ʪʨʝʙʫʶʱʠʝ ʩʜʚʠʛʘ ʮʠʨʢʘʜʠʘʥʥʳʭ ʯʘʩʦʚ ʚʧʝʨʝʜ, ʯʘʱʝ 

ʚʳʟʳʚʘʶʪ ʨʘʩʩʪʨʦʡʩʪʚʘ ʩʥʘ. ʈʘʟʚʠʪʠʶ ʜʘʥʥʦʛʦ ʩʠʥʜʨʦʤʘ ʧʦʜʚʝʨʞʝʥʳ ʣʶʙʳʝ ʚʦʟʨʘʩʪʥʳʝ 

ʛʨʫʧʧʳ, ʦʜʥʘʢʦ ʚ ʛʨʫʧʧʝ ʧʦʞʠʣʳʭ ʩʠʤʧʪʦʤʳ ʤʦʛʫʪ ʧʨʦʷʚʣʷʪʴʩʷ ʩʠʣʴʥʝʝ. ʇʨʠʤʝʥʝʥʠʝ 

ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʣʠʩʦʤʥʦʛʨʘʬʠʠ, ʥʝ ʧʦʢʘʟʘʥʦ[24]. 

ʃʝʯʝʥʠʝ ʧʦʢʘʟʘʥʦ ʩ ʮʝʣʴʶ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʨʠʩʢʠ ʫ ʩʦʪʨʫʜʥʠʢʦʚ 

ʘʚʠʘʢʦʤʧʘʥʠʡ ʠʣʠ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʦʚ. ʉʚʝʪʦʚʘʷ ʩʪʠʤʫʣʷʮʠʷ ʠʣʠ ʥʘʦʙʦʨʦʪ, 

ʠʟʙʝʛʘʥʠʝ ʩʚʝʪʘ ʤʦʞʝʪ ʧʦʤʦʯʴ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴ ʚʥʫʪʨʝʥʥʠʝ ʠ ʤʝʩʪʥʳʝ ʯʘʩʳ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʚʦʟʜʝʡʩʪʚʠʝ ʩʚʝʪʘ ʤʦʞʝʪ, ʢʘʢ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʠʟʣʝʯʝʥʠʶ, ʪʘʢ ʠ ʧʨʦʜʣʝʚʘʪʴ ʪʝʯʝʥʠʝ 

ʨʘʩʩʪʨʦʡʩʪʚʘ. ʂʨʠʚʘʷ ʟʘʚʠʩʠʤʦʩʪʠ ʨʝʘʢʮʠʠ ʥʘ ʩʚʝʪ ʦʪ ʬʘʟʳ ʮʠʢʣʘ ʩʦʜʝʨʞʠʪ 6-ʯʘʩʦʚʦʡ 

ʧʨʦʤʝʞʫʪʦʢ, ʚ ʢʦʪʦʨʳʡ ʩʣʝʜʫʝʪ ʠʟʙʝʛʘʪʴ ʦʩʚʝʱʝʥʠʷ, ʠ 6-ʯʘʩʦʚʦʝ ʦʢʥʦ, ʢʦʛʜʘ ʩʚʝʪʦʚʘʷ 

ʩʪʠʤʫʣʷʮʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʤʘʢʩʠʤʘʣʴʥʦʡ. ɺ ʧʝʨʚʳʝ ʜʥʠ ʧʦʩʣʝ ʧʝʨʝʣʝʪʘ ʥʘ ʚʦʩʪʦʢ ʧʘʮʠʝʥʪʫ 

ʩʣʝʜʫʝʪ ʠʟʙʝʛʘʪʴ ʦʩʚʝʱʝʥʠʷ ʚ ʧʝʨʠʦʜ ʤʝʞʜʫ 9 ʯʘʩʘʤʠ ʚʝʯʝʨʘ ʠ 3 ʯʘʩʘʤʠ ʫʪʨʘ ʧʦ ʯʘʩʦʚʦʤʫ 

ʧʦʷʩʫ ʚʳʣʝʪʘ, ʪ.ʝ. ʚ ʪʦ ʚʨʝʤʷ, ʢʦʛʜʘ ʤʝʣʘʪʦʥʠʥ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦ 

ʚʥʫʪʨʝʥʥʠʤ ʯʘʩʘʤ. ʇʫʪʝʰʝʩʪʚʝʥʥʠʢʠ ʜʦʣʞʥʳ ʧʦʣʫʯʘʪʴ ʷʨʢʫʶ ʩʚʝʪʦʚʫʶ ʩʪʠʤʫʣʷʮʠʶ 

ʤʝʞʜʫ 5 ʠ 11 ʯʘʩʘʤʠ ʫʪʨʘ ʧʦ ʯʘʩʦʚʦʤʫ ʧʦʷʩʫ ʚʳʣʝʪʘ. ʃʠʮʘ, ʩʦʚʝʨʰʠʚʰʠʝ ʧʝʨʝʣʝʪ ʥʘ ʟʘʧʘʜ, 

ʜʦʣʞʥʳ ʠʟʙʝʛʘʪʴ ʦʩʚʝʱʝʥʠʷ ʤʝʞʜʫ 5 ʠ 11 ʯʘʩʘʤʠ ʫʪʨʘ ʧʦ ʯʘʩʦʚʦʤʫ ʧʦʷʩʫ ʚʳʣʝʪʘ, ʠ 

ʥʘʦʙʦʨʦʪ, ʧʦʣʫʯʘʪʴ ʩʚʝʪʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʤʝʞʜʫ 9 ʯʘʩʘʤʠ ʚʝʯʝʨʘ ʠ 3 ʯʘʩʘʤʠ ʫʪʨʘ ʧʦ ʵʪʦʤʫ 

ʞʝ ʯʘʩʦʚʦʤʫ ʧʦʷʩʫ. ʇʦ ʤʝʨʝ ʘʜʘʧʪʘʮʠʠ ʚʥʫʪʨʝʥʥʠʭ ʯʘʩʦʚ ʢ ʤʝʩʪʥʦʤʫ ʚʨʝʤʝʥʠ, ʧʝʨʠʦʜ 

ʩʚʝʪʦʚʦʡ ʩʪʠʤʫʣʷʮʠʠ ʜʦʣʞʝʥ ʤʝʥʷʪʴʩʷ ʥʘ 1-2 ʯʘʩʘ [25]. ʄʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʥʘʟʥʘʯʝʥʠʝ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. ʅʘʟʥʘʯʝʥʠʝ ʤʝʣʘʪʦʥʠʥʘ ʚ ʜʦʟʝ 3 ʤʛ ʧʝʨʝʜ ʩʥʦʤ ʚ ʧʝʨʚʳʝ 

ʥʝʩʢʦʣʴʢʦ ʥʦʯʝʡ ʧʦʩʣʝ ʧʨʠʙʳʪʠʷ ʤʦʞʝʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʠʣʠ ʫʤʝʥʴʰʠʪʴ ʩʠʤʧʪʦʤʘʪʠʢʫ [26]. 

ʈʝʢʦʤʝʥʜʘʮʠʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʤʝʪʘʥʘʣʠʟʝ, ʪʘʢʞʝ ʧʨʝʜʧʠʩʳʚʘʶʪ ʧʨʠʝʤ ʤʝʣʘʪʦʥʠʥʘ ʣʠʮʘʤ, 

ʧʝʨʝʩʝʢʘʶʱʠʤ ʙʦʣʝʝ 4 ʯʘʩʦʚʳʭ ʧʦʷʩʦʚ [27]. ʂʨʦʤʝ ʵʪʦʛʦ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʦʙʣʶʜʘʪʴ 

ʧʠʪʴʝʚʦʡ ʨʝʞʠʤ, ʫʧʦʪʨʝʙʣʷʪʴ ʚ ʧʠʱʫ ʬʨʫʢʪʳ, ʥʝ ʧʨʠʥʠʤʘʪʴ ʘʣʢʦʛʦʣʴ ʠ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʜʥʝʚʥʦʡ ʩʦʥ [28]. ɺ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʜʥʝʡ ʧʦʩʣʝ ʧʝʨʝʣʝʪʘ ʩʣʝʜʫʝʪ ʠʟʙʝʛʘʪʴ ʦʧʘʩʥʳʭ 

ʩʠʪʫʘʮʠʡ, ʪʨʝʙʫʶʱʠʭ ʙʳʩʪʨʦʡ ʨʝʘʢʮʠʠ [2]. ʂʦʬʝʠʥ ʤʦʞʝʪ ʧʦʤʦʯʴ ʫʤʝʥʴʰʠʪʴ 

ʫʪʦʤʣʷʝʤʦʩʪʴ [29] . 

ʉʦʮʠʘʣʴʥʳʡ ʜʞʝʪ ʣʘʛ (ʩʠʥʜʨʦʤ ʧʦʥʝʜʝʣʴʥʠʢʘ, ʙʝʩʩʦʥʥʠʮʘ ʚʳʭʦʜʥʦʛʦ ʜʥʷ) 
ʠʤʝʝʪ ʩʭʦʞʠʝ ʧʨʦʷʚʣʝʥʠʷ ʩ ʜʞʝʪ ʣʘʛʦʤ, ʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʯʘʩʦʚʦʛʦ ʧʦʷʩʘ. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʜʥʝʚʥʘʷ ʩʦʥʣʠʚʦʩʪʴ, ʩʣʘʙʦʩʪʴ ʠ ʩʥʠʞʝʥʠʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʨʘʟʚʠʚʘʶʪʩʷ ʧʨʠ 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʯʘʩʦʚ ʩ ʩʦʮʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚʩʣʝʜʩʪʚʠʝ ʙʦʣʝʝ ʧʦʟʜʥʝʛʦ 

ʟʘʩʳʧʘʥʠʷ ʠ ʧʨʦʙʫʞʜʝʥʠʷ ʚ ʢʦʥʮʝ ʥʝʜʝʣʠ [30] ʠ/ʠʣʠ ʥʘʢʦʧʣʝʥʥʦʛʦ ʜʝʬʠʮʠʪʘ ʩʥʘ ʚ ʪʝʯʝʥʠʝ 

ʨʘʙʦʯʝʡ ʥʝʜʝʣʠ [31]. ʕʪʦ ʩʦʩʪʦʷʥʠʝ ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʠʥʜʨʦʤʦʤ ʟʘʜʝʨʞʢʠ 

ʬʘʟʳ ʩʥʘ, ʦʩʦʙʝʥʥʦ ʜʦ 20 ʣʝʪ [32]. ʅʘʠʙʦʣʴʰʘʷ ʚʳʨʘʞʝʥʥʦʩʪʴ ʩʠʤʧʪʦʤʦʚ ʥʘʙʶʜʘʝʪʩʷ ʚ 

ʥʘʯʘʣʝ ʥʝʜʝʣʠ ʧʨʠ ʚʦʟʚʨʘʪʝ ʢ ʨʝʞʠʤʫ ʩʥʘ ʙʫʜʥʠʭ ʜʥʝʡ. ɸʜʘʧʪʘʮʠʷ ʢ ʨʘʙʦʯʝʤʫ ʛʨʘʬʠʢʫ 

ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʦʪ ʦʜʥʦʛʦ ʜʦ ʧʷʪʠ ʜʥʝʡ, ʯʪʦ ʟʘʚʠʩʠʪ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʩʚʝʪʘ, ʭʨʦʥʦʪʠʧʘ ʠ, 

ʦʪʯʘʩʪʠ, ʘʢʪʠʚʥʦʩʪʠ ʢʘʟʝʠʥʢʠʥʘʟʳ 1Ů [33]. ʉ ʩʠʥʜʨʦʤʦʤ ʧʦʥʝʜʝʣʴʥʠʢʘ ʪʘʢʞʝ ʩʚʷʟʘʥʳ 

ʧʦʚʳʰʝʥʥʳʝ ʨʠʩʢʠ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʥʘ ʬʦʥʝ ʩʦʥʣʠʚʦʩʪʠ ʠ 

ʩʥʠʞʝʥʥʦʡ ʩʢʦʨʦʩʪʠ ʨʝʘʢʮʠʠ, ʫʚʝʣʠʯʝʥʠʝ ʫʧʦʪʨʝʙʣʝʥʠʷ ʩʪʠʤʫʣʷʪʦʨʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ 

ʢʦʬʝʠʥʘ ʠ ʵʥʝʨʛʝʪʠʢʦʚ), ʢʫʨʝʥʠʷ ʚ ʜʥʝʚʥʦʝ ʚʨʝʤʷ, ʘʣʢʦʛʦʣʷ ʚ ʚʝʯʝʨʥʝʝ ʚʨʝʤʷ ʩʫʪʦʢ, ʠ ʨʦʩʪ 

ʨʠʩʢʦʚ ʜʝʧʨʝʩʩʠʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʯʠʩʣʫ ʯʘʩʦʚ ʩʤʝʱʝʥʠʷ ʧʝʨʠʦʜʘ ʩʥʘ (ʨʠʩ.2) [30]. 

ʈʝʛʫʣʷʨʥʦʝ ʠʟʤʝʥʝʥʠʝ ʨʝʞʠʤʘ ʩʥʘ ʚ ʚʳʭʦʜʥʳʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʭʨʦʥʠʟʘʮʠʠ ʩʦʮʠʘʣʴʥʦʛʦ ʜʞʝʪ 

ʣʘʛʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʙʝʩʩʦʥʥʠʮʳ, ʨʦʩʪʫ ʨʠʩʢʦʚ ʦʞʠʨʝʥʠʷ [34], ʵʥʜʦʢʨʠʥʥʳʭ ʠ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʳʭ ʦʩʣʦʞʥʝʥʠʡ [35]. 

ɼʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʢʦʨʨʝʢʮʠʠ ʩʠʥʜʨʦʤʘ ʧʦʥʝʜʝʣʴʥʠʢʘ ʜʦʩʪʘʪʦʯʥʦ ʩʦʙʣʶʜʘʪʴ 

ʨʝʞʠʤ ʩʥʘ ʚ ʙʫʜʥʠ ʠ ʚʳʭʦʜʥʳʝ, ʥʝ ʤʝʥʷʷ ʚʨʝʤʷ ʟʘʩʳʧʘʥʠʷ ʠ ʧʨʦʙʫʞʜʝʥʠʷ ʚ ʢʦʥʮʝ ʥʝʜʝʣʠ. 

ʉʚʝʪʦʪʝʨʘʧʠʷ ʩ ʦʛʨʘʥʠʯʝʥʠʝʤ ʩʚʝʪʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ (ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʚʝʪʘ ʠʣʠ ʦʩʚʝʱʝʥʠʷ 

ʙʝʣʦʛʦ ʠʣʠ ʛʦʣʫʙʦʛʦ ʩʧʝʢʪʨʘ) ʟʘ 2-3 ʯʘʩʘ ʜʦ ʩʥʘ ʠ ʠʥʪʝʥʩʠʚʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʵʪʦʛʦ ʬʘʢʪʦʨʘ 

ʧʨʠ ʧʨʦʙʫʞʜʝʥʠʠ ʧʦʤʦʛʘʝʪ ʩʧʨʘʚʠʪʴʩʷ ʩ ʩʠʤʧʪʦʤʘʤʠ ʩʦʮʠʘʣʴʥʦʛʦ ʜʞʝʪ ʣʘʛʘ. ʇʨʠʝʤ 

ʤʝʣʘʪʦʥʠʥʘ ʚ ʜʦʟʠʨʦʚʢʝ 3 ʤʛ ʚ ʞʝʣʘʝʤʦʝ ʚʨʝʤʷ ʟʘʩʳʧʘʥʠʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠ ʩʣʦʞʥʦʩʪʷʭ 

ʩ ʦʪʭʦʜʦʤ ʢʦ ʩʥʫ ʚ ʪʝʯʝʥʠʝ 3-5 ʜʥʝʡ, ʣʠʙʦ ʢʫʨʩʦʤ ʜʦ 1 ʤʝʩʷʮʘ (ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʡ ʙʝʩʩʦʥʥʠʮʝ 

ʚʳʭʦʜʥʦʛʦ ʜʥʷ). 
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ʈʘʩʩʪʨʦʡʩʪʚʦ ʩʥʘ, ʚʳʟʚʘʥʥʦʝ ʥʝʨʝʛʫʣʷʨʥʳʤ ʛʨʘʬʠʢʦʤ ʪʨʫʜʘ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʞʘʣʦʙʘʤʠ ʥʘ ʙʝʩʩʦʥʥʠʮʫ ʠʣʠ ʩʦʥʣʠʚʦʩʪʴ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʨʘʙʦʯʝʝ ʚʨʝʤʷ ʩʦʚʧʘʜʘʝʪ ʩ ʬʘʟʦʡ 

ʩʥʘ ʚʥʫʪʨʝʥʥʝʛʦ ʮʠʢʣʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʦʢʨʘʱʝʥʠʶ ʦʙʱʝʛʦ ʚʨʝʤʝʥʠ ʩʥʘ ʠ ʥʘʨʫʰʝʥʠʶ ʝʛʦ 

ʢʘʯʝʩʪʚʘ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʙʝʩʩʦʥʥʠʮʘ ʠʣʠ ʩʦʥʣʠʚʦʩʪʴ ʩʚʷʟʘʥʳ ʧʦ ʚʨʝʤʝʥʠ ʩ ʨʝʞʠʤʦʤ 

ʪʨʫʜʘ, ʢʦʪʦʨʳʡ ʧʦʩʪʦʷʥʥʦ ʧʝʨʝʩʝʢʘʝʪʩʷ ʩ ʬʘʟʦʡ ʩʥʘ, ʠ ʧʨʦʷʚʣʷʝʪʩʷ ʥʝ ʨʝʞʝ 1 ʨʘʟʘ ʚ ʤʝʩʷʮ. 

ɾʘʣʦʙʳ ʥʘ ʨʘʩʩʪʨʦʡʩʪʚʦ ʩʥʘ ʯʘʱʝ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʨʘʙʦʪʘʶʱʠʤʠ ʚ ʥʦʯʥʫʶ ʩʤʝʥʫ ʠʣʠ ʚ 

ʨʘʥʥʠʝ ʫʪʨʝʥʥʠʝ ʯʘʩʳ. ɼʘʥʥʳʡ ʩʠʥʜʨʦʤ ʢʨʦʤʝ ʩʥʠʞʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ 

ʧʨʠʚʦʜʠʪ ʪʘʢʞʝ ʢ ʧʦʚʳʰʝʥʠʶ ʚʝʨʦʷʪʥʦʩʪʠ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʠʟ-ʟʘ ʩʥʠʞʝʥʠʷ 

ʚʥʠʤʘʪʝʣʴʥʦʩʪʠ [36]. ʈʘʩʩʪʨʦʡʩʪʚʦ ʩʦʭʨʘʥʷʝʪʩʷ, ʧʦʢʘ ʧʨʦʜʦʣʞʘʝʪʩʷ ʙʝʩʧʦʨʷʜʦʯʥʳʡ ʨʝʞʠʤ 

ʪʨʫʜʘ. ʆʜʥʘʢʦ ʫ ʥʝʢʦʪʦʨʳʭ ʧʘʮʠʝʥʪʦʚ ʩʠʤʧʪʦʤʳ ʩʦʭʨʘʥʷʶʪʩʷ ʜʘʞʝ ʧʦʩʣʝ ʚʦʟʚʨʘʱʝʥʠʷ 

ʨʝʞʠʤʘ ʪʨʫʜʘ ʢ ʥʦʨʤʝ. ʇʦʩʢʦʣʴʢʫ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʦʜʥʦʟʥʘʯʥʦ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʝʪʦʜʘ ʣʝʯʝʥʠʷ 

ʜʘʥʥʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʧʘʮʠʝʥʪʳ ʚʳʥʫʞʜʝʥʳ ʪʝʨʧʝʪʴ ʩʠʤʧʪʦʤʳ ʠʣʠ ʦʪʢʘʟʘʪʴʩʷ ʦʪ 

ʧʦʚʳʰʝʥʥʦʛʦ ʜʦʭʦʜʘ, ʧʦʣʫʯʘʝʤʦʛʦ ʧʨʠ ʨʘʙʦʪʝ ʚ ʥʦʯʥʫʶ ʩʤʝʥʫ. ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʜʘʥʥʳʤ 

ʩʠʥʜʨʦʤʦʤ ʟʘʚʠʩʠʪ ʦʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʩʤʝʱʝʥʥʦʛʦ ʛʨʘʬʠʢʘ ʪʨʫʜʘ ʚ ʜʘʥʥʦʡ ʧʦʧʫʣʷʮʠʠ. 

ɺ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʜʦ 20% ʨʘʙʦʪʘʶʱʠʭ ʪʨʫʜʷʪʩʷ ʩʦ ʩʤʝʱʝʥʥʳʤ ʛʨʘʬʠʢʦʤ ʠ 2-5% ʠʟ ʥʠʭ 

ʩʪʨʘʜʘʶʪ ʦʪ ʪʦʡ ʠʣʠ ʠʥʦʡ ʬʦʨʤʳ ʨʘʩʩʪʨʦʡʩʪʚʘ ʩʥʘ [2-3]. ʍʦʪʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʚʝʩʪʥʦ ʦ 

ʧʦʟʜʥʠʭ ʦʩʣʦʞʥʝʥʠʷʭ ʜʘʥʥʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʦʥʦ ʧʨʝʜʨʘʩʧʦʣʘʛʘʝʪ ʢ 

ʨʘʟʚʠʪʠʶ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ [37], ʨʘʢʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʠ ʰʝʡʢʠ ʤʘʪʢʠ [38].  

ʇʦʜʪʚʝʨʜʠʪʴ ʩʚʷʟʴ ʧʦ ʚʨʝʤʝʥʠ ʩʠʤʧʪʦʤʦʚ ʩ ʥʝʨʝʛʫʣʷʨʥʳʤ ʛʨʘʬʠʢʦʤ ʪʨʫʜʘ ʤʦʞʥʦ, 

ʠʩʧʦʣʴʟʫʷ ʘʢʪʠʛʨʘʬʠʶ ʠ ʜʥʝʚʥʠʢʠ ʩʥʘ ʚ ʪʝʯʝʥʠʝ, ʢʘʢ ʤʠʥʠʤʫʤ, 7 ʜʥʝʡ. ʇʨʠʤʝʥʝʥʠʷ 

ʧʦʣʠʩʦʤʥʦʛʨʘʬʠʠ ʧʦʢʘʟʘʥʦ ʚ ʩʣʫʯʘʷʭ ʪʷʞʝʣʦʛʦ ʠʣʠ ʩʦʤʥʠʪʝʣʴʥʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ ʩʥʘ.   

ʗʨʢʦʝ ʦʩʚʝʱʝʥʠʝ ʚ ʨʘʙʦʯʝʝ ʚʨʝʤʷ ʠ ʥʦʰʝʥʠʝ ʪʝʤʥʳʭ ʩʦʣʥʝʯʥʳʭ ʦʯʢʦʚ ʧʦʩʣʝ ʝʝ 

ʦʢʦʥʯʘʥʠʷ ʤʦʞʝʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʩʝʢʨʝʮʠʶ ʤʝʣʘʪʦʥʠʥʘ ʥʦʯʴʶ ʠ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʝʝ ʚ ʪʝʯʝʥʠʝ 

ʜʥʷ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴ ʩʦʥ ʩ ʩʝʢʨʝʮʠʝʡ ʤʝʣʘʪʦʥʠʥʘ. ɼʣʷ ʙʦʨʴʙʳ ʩ 

ʙʝʩʩʦʥʥʠʮʝʡ ʤʦʞʝʪ ʧʦʤʦʯʴ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʥʦʪʚʦʨʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠʣʠ 

ʤʝʣʘʪʦʥʠʥʘ ʧʝʨʝʜ ʩʥʦʤ [2-3]. ʉʦʥʣʠʚʦʩʪʴ ʤʦʞʥʦ ʧʨʝʜʦʪʚʨʘʪʠʪʴ, ʝʩʣʠ ʥʝʤʥʦʛʦ ʧʦʩʧʘʪʴ 

ʧʝʨʝʜ ʥʦʯʥʦʡ ʩʤʝʥʦʡ ʠʣʠ ʚ ʧʝʨʝʨʳʚ, ʘ ʪʘʢʞʝ ʧʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʢʦʬʝʠʥʘ ʚʦ ʚʨʝʤʷ ʥʦʯʥʦʡ 

ʩʤʝʥʳ [39]. 

ʎʠʨʢʘʜʥʦʝ ʥʘʨʫʰʝʥʠʝ ʩʥʘ, ʚʳʟʚʘʥʥʦʝ ʜʨʫʛʠʤ ʟʘʙʦʣʝʚʘʥʠʝʤ, ʚʦʟʥʠʢʘʝʪ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʩʦʤʘʪʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ ʠʣʠ ʪʨʘʚʤʳ [40] ʠ ʝʛʦ ʩʠʤʧʪʦʤʘʪʠʢʘ ʟʘʚʠʩʠʪ ʦʪ 

ʦʩʥʦʚʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʧʦʪʝʨʶ ʩʠʥʭʨʦʥʠʟʘʮʠʠ, ʚʝʜʫʱʫʶ ʢ 

ʮʠʨʢʘʜʥʦʤʫ ʥʘʨʫʰʝʥʠʶ ʩʥʘ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʣʦʭʦʝ ʢʘʯʝʩʪʚʦ ʩʥʘ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ 

ʥʝʡʨʦʢʦʛʥʠʪʠʚʥʳʭ ʩʠʤʧʪʦʤʦʚ ʠ ʥʘʨʫʰʘʝʪ ʬʠʟʠʯʝʩʢʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ, ʦʙʦʩʪʨʷʷ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ ʪʝʯʝʥʠʝ ʦʩʥʦʚʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ɺʝʜʝʥʠʝ ʜʥʝʚʥʠʢʦʚ ʩʥʘ ʠʣʠ ʘʢʪʠʛʨʘʬʠʷ, 

ʧʨʦʚʦʜʷʱʠʝʩʷ ʚ ʪʝʯʝʥʠʝ ʢʘʢ ʤʠʥʠʤʫʤ 7 ʜʥʝʡ, ʤʦʛʫʪ ʧʦʜʪʚʝʨʜʠʪʴ ʩʚʷʟʴ ʮʠʨʢʘʜʥʦʛʦ 

ʥʘʨʫʰʝʥʠʷ ʩʥʘ ʩ ʩʦʤʘʪʠʯʝʩʢʠʤ ʨʘʩʩʪʨʦʡʩʪʚʦʤ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʥʝʦʙʭʦʜʠʤʦ ʠʩʢʣʶʯʠʪʴ ʧʝʨʚʠʯʥʳʝ ʮʠʨʢʘʜʥʳʝ ʥʘʨʫʰʝʥʠʷ ʩʥʘ, ʘ ʪʘʢʞʝ 

ʫʧʦʪʨʝʙʣʝʥʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʩʦʥ ʠ ʮʠʨʢʘʜʥʳʡ ʨʠʪʤ. ʉʯʠʪʘʝʪʩʷ, 

ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʤʝʣʘʪʦʥʠʥʘ ʤʦʞʝʪ ʧʦʤʦʯʴ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʩʥʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʦʡ [41], ʍʆɹʃ [42], ʙʦʣʝʟʥʴʶ ʇʘʨʢʠʥʩʦʥʘ [43] ʠ ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ 

ʛʝʤʦʜʠʘʣʠʟʝ [44]. 

ʎʠʨʢʘʜʥʦʝ ʥʘʨʫʰʝʥʠʝ ʩʥʘ, ʚʳʟʚʘʥʥʦʝ ʫʧʦʪʨʝʙʣʝʥʠʝʤ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʠʣʠ ʥʘʨʢʦʪʠʢʦʚ, ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʙʱʠʤ ʢʨʠʪʝʨʠʷʤ ʮʠʨʢʘʜʥʳʭ 

ʥʘʨʫʰʝʥʠʡ ʩʥʘ ʠ ʜʦʣʞʥʳ ʚʳʟʳʚʘʪʴʩʷ ʧʨʠʤʝʥʝʥʠʝʤ ʣʝʢʘʨʩʪʚ ʠʣʠ ʥʘʨʢʦʪʠʢʦʚ [2-3]. 

ʂʘʪʝʛʦʨʠʷ ʧʨʦʯʠʝ ʮʠʨʢʘʜʥʳʝ ʥʘʨʫʰʝʥʠʷ ʩʥʘ ʙʳʣʘ ʩʦʟʜʘʥʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʦʙʲʝʜʠʥʠʪʴ ʩʣʫʯʘʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʙʱʠʤ ʢʨʠʪʝʨʠʷʤ ʮʠʨʢʘʜʥʳʭ ʥʘʨʫʰʝʥʠʡ ʩʥʘ, ʥʦ ʥʝ 

ʩʦʚʧʘʜʘʶʱʠʝ ʩ ʢʦʥʢʨʝʪʥʳʤʠ ʢʘʪʝʛʦʨʠʷʤʠ [2-3]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʪʘʥʦʚʢʘ ʪʦʯʥʦʛʦ ʜʠʘʛʥʦʟʘ ʢʨʘʡʥʝ ʚʘʞʥʘ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʥʘʠʣʫʯʰʝʛʦ ʠʩʭʦʜʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʘʮʠʝʥʪʳ, ʩʪʨʘʜʘʶʱʠʝ ʮʠʨʢʘʜʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʩʥʘ, 

ʩʤʦʛʫʪ ʠʟʙʝʞʘʪʴ ʠʟʙʳʪʦʯʥʦʡ ʪʝʨʘʧʠʠ  ʠ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʠʪʫʘʮʠʷʭ ʧʨʠ 

ʥʝʚʝʨʥʦʤ ʜʠʘʛʥʦʟʝ ʙʦʣʴʥʳʤ ʥʘ ʚʩʶ ʞʠʟʥʴ ʧʨʦʧʠʩʳʚʘʶʪʩʷ ʩʥʦʪʚʦʨʥʳʝ ʧʨʝʧʘʨʘʪʳ ʙʝʟ 

ʢʦʨʨʝʢʪʥʳʭ ʧʦʢʘʟʘʥʠʡ [45-46]. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʮʠʨʢʘʜʥʳʭ ʥʘʨʫʰʝʥʠʡ ʩʥʘ 
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ʘʜʝʢʚʘʪʥʘʷ ʛʠʛʠʝʥʘ ʩʥʘ, ʬʦʪʦʪʝʨʘʧʠʷ (ʚʦʟʜʝʡʩʪʚʠʝ ʷʨʢʠʤ ʩʚʝʪʦʤ ʧʦ ʨʘʩʧʠʩʘʥʠʶ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʨʘʩʩʪʨʦʡʩʪʚʫ) [47], ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʝ ʤʝʣʘʪʦʥʠʥʘ [48-49] ʷʚʣʷʶʪʩʷ 

ʚʝʜʫʱʠʤʠ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ, ʩʧʦʩʦʙʥʳʤʠ ʧʦʤʦʯʴ ʧʘʮʠʝʥʪʫ ʫʤʝʥʴʰʠʪʴ 

ʧʨʦʷʚʣʝʥʠʷ ʥʘʨʫʰʝʥʠʡ ʩʥʘ ʠ ʪʝʤ ʩʘʤʳʤ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʝʛʦ ʞʠʟʥʠ [50]. 

 

ʈʠʩ. 1. ɼʠʘʛʨʘʤʤʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʝʢʨʝʮʠʶ ʤʝʣʘʪʦʥʠʥʘ (ʧʫʥʢʪʠʨʥʘʷ ʣʠʥʠʷ) ʠ ʧʝʨʠʦʜ ʩʥʘ 

(ʟʘʰʪʨʠʭʦʚʘʥʥʳʡ ʧʨʷʤʦʫʛʦʣʴʥʠʢ) ʫ ʟʜʦʨʦʚʳʭ ʣʠʮ ʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʮʠʨʢʘʜʠʘʥʥʳʤʠ 

ʥʘʨʫʰʝʥʠʷʤʠ ʩʥʘ [2-3].  

 

 
ɸ- ʟʜʦʨʦʚʳʝ ʣʠʮʘ 

ɹ - ʙʦʣʴʥʳʭ ʩ ʦʧʝʨʝʞʘʶʱʝʡ ʬʘʟʦʡ ʩʥʘ 

ɺ ʠ ɻ - ʧʘʮʠʝʥʪʳ ʩ ʟʘʧʘʟʜʳʚʘʶʱʝʡ ʬʘʟʦʡ ʩʥʘ 

ɼ ʠ ɽ ï ʨʝʟʫʣʴʪʘʪʳ ʚʣʠʷʥʠʷ ʬʦʪʦʪʝʨʘʧʠʠ ʥʘ ʩʝʢʨʝʮʠʶ ʤʝʣʘʪʦʥʠʥʘ 

 

ʋ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ ʩʝʢʨʝʮʠʷ ʤʝʣʘʪʦʥʠʥʘ ʥʘʯʠʥʘʝʪʩʷ ʨʘʥʥʠʤ ʚʝʯʝʨʦʤ, ʧʠʢ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʩʝʨʝʜʠʥʫ ʥʦʯʠ, ʢʦʛʜʘ ʯʝʣʦʚʝʢ ʣʦʞʠʪʩʷ ʠ ʣʝʛʢʦ ʟʘʩʳʧʘʝʪ; ʫʪʨʦʤ ʩʝʢʨʝʮʠʷ 

ʤʝʣʘʪʦʥʠʥʘ ʧʨʝʢʨʘʱʘʝʪʩʷ ʠ ʯʝʣʦʚʝʢ ʧʨʦʩʳʧʘʝʪʩʷ ʙʝʟ ʯʫʚʩʪʚʘ ʩʦʥʣʠʚʦʩʪʠ (ɸ).  

ʇʨʠ ʦʧʝʨʝʞʘʶʱʝʡ ʬʘʟʝ ʩʥʘ ʧʠʢ ʩʝʢʨʝʮʠʠ ʤʝʣʘʪʦʥʠʥʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 10 ʯʘʩʦʚ ʚʝʯʝʨʘ, 

ʚʳʟʳʚʘʷ ʥʝʧʨʝʦʜʦʣʠʤʫʶ ʩʦʥʣʠʚʦʩʪʴ ʠ ʵʪʦʪ ʵʬʬʝʢʪ ʧʨʝʢʨʘʱʘʝʪʩʷ ʢ 4 ʯʘʩʘ ʫʪʨʘ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʨʘʥʥʝʤʫ ʧʨʦʩʳʧʘʥʠʶ (ɹ). ʇʨʠ ʟʘʧʘʟʜʳʚʘʥʠʠ ʬʘʟʳ ʩʥʘ ʝʩʣʠ ʧʘʮʠʝʥʪ ʩʪʘʨʘʝʪʩʷ 

ʧʦʜʜʝʨʞʘʪʴ ʥʦʨʤʘʣʴʥʳʡ ʨʝʞʠʤ ʠ ʣʦʞʠʪʩʷ ʩʧʘʪʴ ʚ 11 ʯʘʩʦʚ ʥʦʯʠ, ʝʤʫ ʙʫʜʝʪ ʪʨʫʜʥʦ ʟʘʩʥʫʪʴ, 

ʧʦʩʢʦʣʴʢʫ ʫʨʦʚʝʥʴ ʤʝʣʘʪʦʥʠʥʘ ʫ ʥʝʛʦ ʝʱʝ ʥʝ ʥʘʯʘʣ ʧʦʚʳʰʘʪʴʩʷ; ʘ ʧʨʠ ʫʪʨʝʥʥʝʤ 

ʧʨʦʙʫʞʜʝʥʠʠ ʩʝʢʨʝʮʠʷ ʤʝʣʘʪʦʥʠʥʘ ʙʫʜʝʪ ʦʢʦʣʦ ʧʠʢʦʚʳʭ ʟʥʘʯʝʥʠʡ ʠ ʩʦʥʣʠʚʦʩʪʴ ʙʫʜʝʪ 

ʤʘʢʩʠʤʘʣʴʥʦʡ (ɺ). ʅʦ ʝʩʣʠ ʧʘʮʠʝʥʪʫ ʙʫʜʝʪ ʧʦʟʚʦʣʝʥʦ ʣʦʞʠʪʴʩʷ ʠ ʚʩʪʘʚʘʪʴ ʚ ʙʦʣʝʝ ʧʦʟʜʥʠʝ 

ʯʘʩʳ, ʢʘʯʝʩʪʚʦ ʝʛʦ ʩʥʘ ʙʫʜʝʪ ʥʦʨʤʘʣʴʥʳʤ (ɻ). ʇʨʦʮʝʜʫʨʘ ʬʦʪʦʪʝʨʘʧʠʠ ʚ ʥʘʯʘʣʝ ʥʦʯʠ 

ʩʜʚʠʛʘʝʪ ʩʝʢʨʝʮʠʶ ʤʝʣʘʪʦʥʠʥʘ ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʝʝ ʚʨʝʤʷ ʧʨʠ ʨʘʩʩʪʨʦʡʩʪʚʝ ʩ ʦʧʝʨʝʞʝʥʠʝʤ 

ʬʘʟʳ ʩʥʘ (ɼ), ʘ ʩʨʘʟʫ ʧʦʩʣʝ ʧʨʦʙʫʞʜʝʥʠʷ ï ʧʨʝʨʳʚʘʝʪ ʩʝʢʨʝʮʠʶ ʤʝʣʘʪʦʥʠʥʘ ʧʨʠ 

ʟʘʧʘʟʜʳʚʘʥʠʠ ʬʘʟʳ ʩʥʘ (ɽ). 
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ʈʠʩ. 2. ʋʨʦʚʝʥʴ ʥʘʩʪʨʦʝʥʠʷ ʠ ʫʧʦʪʨʝʙʣʝʥʠʷ ʩʪʠʤʫʣʷʪʦʨʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʤʝʱʝʥʠʷ 

ʬʘʟʳ ʩʥʘ (ʯʘʩ) [2-3]:  

ɸ: ʜʝʧʨʝʩʩʠʷ ʧʦ ʦʧʨʦʩʥʠʢʫ POMS ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʩʘʤʦʯʫʚʩʪʚʠʷ ʟʘ ʧʦʩʣʝʜʥʶʶ 

ʥʝʜʝʣʶ;  

ɺ: ʧʨʦʮʝʥʪ ʣʶʜʝʡ, ʫʧʦʪʨʝʙʣʷʶʱʠʭ ʢʦʬʝʠʥʩʦʜʝʨʞʘʱʠʝ ʥʘʧʠʪʢʠ;  

ʉ: ʧʨʦʮʝʥʪ ʣʶʜʝʡ, ʢʫʨʷʱʠʭ ʩʠʛʘʨʝʪʳ;  

D: ʧʨʦʮʝʥʪ ʣʶʜʝʡ, ʫʧʦʪʨʝʙʣʷʶʱʠʭ ʘʣʢʦʛʦʣʴ (ʧʠʚʦ, ʚʠʥʦ ʠ ʢʨʝʧʢʠʝ ʩʧʠʨʪʥʳʝ ʥʘʧʠʪʢʠ). 

 

 

ʊʘʙʣʠʮʘ 1. ʇʨʦʮʝʜʫʨʳ ʛʠʛʠʝʥʳ ʩʥʘ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʩʥʘ, ʩʚʷʟʘʥʥʳʤʠ ʩ 

ʮʠʨʢʘʜʥʳʤ ʨʠʪʤʦʤ. 

ʉʣʝʜʦʚʘʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʯʘʩʘʤ ʉʦʙʣʶʜʘʪʴ ʨʝʛʫʣʷʨʥʦʩʪʴ ʟʘʩʳʧʘʥʠʷ ʠ 

ʧʨʦʙʫʞʜʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʙʫʜʠʣʴʥʠʢʘ 

ʀʟʙʝʛʘʪʴ ʦʪʢʣʦʥʝʥʠʷ ʚʨʝʤʝʥʠ ʧʨʦʙʫʞʜʝʥʠʷ ʧʦ 

ʚʳʭʦʜʥʳʤ ʜʥʷʤ ʙʦʣʝʝ 2 ʯʘʩʦʚ 

ʉʪʘʨʘʪʴʩʷ ʥʝ ʩʧʘʪʴ ʙʦʣʝʝ 7,5 ʯʘʩʦʚ, ʚʢʣʶʯʘʷ 

ʜʥʝʚʥʦʡ ʩʦʥ  

ɼʘʚʘʪʴ ʠʥʪʝʥʩʠʚʥʫʶ ʬʠʟʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ ʥʝ 

ʧʦʟʞʝ, ʯʝʤ ʟʘ 6 ʯʘʩʦʚ ʜʦ ʩʥʘ  

ʈʘʩʩʣʘʙʣʷʪʴʩʷ ʠ ʩʧʘʪʴ ʀʟʙʝʛʘʪʴ ʚʦʟʙʫʞʜʘʶʱʝʡ ʠʣʠ ʚʦʣʥʫʶʱʝʡ 

ʘʢʪʠʚʥʦʩʪʠ ʥʝʟʘʜʦʣʛʦ ʜʦ ʩʥʘ 

ʀʟʙʝʛʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʨʝʙʫʶʱʝʡ ʚʳʩʦʢʦʛʦ 

ʫʨʦʚʥʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʩʥʦʤ  

ʅʘʭʦʜʷʩʴ ʚ ʧʦʩʪʝʣʠ, ʠʟʙʝʛʘʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ (ʨʘʟʤʳʰʣʝʥʠʷ, ʧʣʘʥʠʨʦʚʘʥʠʷ, 

ʚʦʩʧʦʤʠʥʘʥʠʷ) 

ɺʳʧʦʣʥʷʪʴ ʥʠʟʢʦ ʠʥʪʝʥʩʠʚʥʳʝ ʘʵʨʦʙʥʳʝ ʥʘʛʨʫʟʢʠ 

ʠʣʠ ʨʘʩʩʣʘʙʣʷʶʱʠʝ ʫʧʨʘʞʥʝʥʠʷ (ʧʨʦʛʫʣʢʘ, ʡʦʛʘ) 

ʟʘ 2-3 ʯʘʩʘ ʧʝʨʝʜ ʩʥʦʤ 

ʆʩʪʝʨʝʛʘʪʴʩʷ 

ʩʠʣʴʥʦʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ ʠ 

ʘʛʨʝʩʩʠʚʥʦʛʦ ʦʢʨʫʞʝʥʠʷ 

ʀʟʙʝʛʘʪʴ ʧʨʠʝʤʘ ʪʘʢʠʭ ʧʨʦʜʫʢʪʦʚ, ʢʘʢ ʘʣʢʦʛʦʣʴ, 

ʪʘʙʘʢ, ʢʦʬʝʠʥ ʠ ʣʶʙʳʭ ʜʨʫʛʠʭ ʚʝʱʝʩʪʚ, 

ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʮʝʥʪʨʘʣʴʥʫʶ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ  
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ʉʜʝʣʘʪʴ ʪʘʢ, ʯʪʦʙʳ ʢʨʦʚʘʪʴ ʠ ʧʦʜʫʰʢʘ ʙʳʣʠ 

ʫʜʦʙʥʳʤʠ, ʘ ʤʘʪʨʘʩ, ʧʨʦʩʪʳʥʷ ʠ ʦʜʝʷʣʦ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ  

ʆʙʝʩʧʝʯʠʪʴ ʪʝʤʥʦʪʫ ʠ ʪʠʰʠʥʫ ʚ ʩʧʘʣʴʥʝ, ʘ ʪʘʢʞʝ 

ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʟʜʫʭʘ ʦʢʦʣʦ 20ÁC (ʦʪ 17 ʜʦ 23 ÁC) 

ʋʩʪʨʘʥʠʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʘʣʣʝʨʛʝʥʦʚ ʚ ʩʧʘʣʴʥʝ 

(ʰʝʨʩʪʴ, ʞʠʚʦʪʥʳʝ, ʮʚʝʪʫʱʠʝ ʨʘʩʪʝʥʠʷ, ʧʳʣʴ) 
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ɹɸɿʆɺʓɽ ʇʈʀʅʎʀʇʓ ɼʀɸɻʅʆʉʊʀʂʀ, ʃɽʏɽʅʀʗ ʀ ʈɽɸɹʀʃʀʊɸʎʀʗ 

ʇɸʎʀɽʅʊʆɺ ʉ ɹʆʃʔʖ ɺ ʉʇʀʅɽ ɺ ɸʄɹʋʃɸʊʆʈʅʓʍ ʋʉʃʆɺʀʗʍ 

ɽ.ʉ. ɸʢʘʨʘʯʢʦʚʘ(1), ʃ.ʈ. ʂʘʜʳʨʦʚʘ(2), ʂ.ʉ. ʂʝʨʠʤʦʚʘ(3), ʆ.ɺ. ʂʦʪʦʚʘ(4), ɼ.ʀ. ʃʝʙʝʜʝʚʘ(5)  

ʀ.ɸ. ʈʘʜʯʝʥʢʦ, ɸ.ʄ. ʊʢʘʯʝʚ (7), ɽ.ɺ. ʊʨʘʚʥʠʢʦʚʘ (8) 

 

1 ʄʝʞʜʫʥʘʨʦʜʥʦʝ ʦʙʱʝʩʪʚʦ çʉʪʨʝʩʩ ʧʦʜ ʢʦʥʪʨʦʣʝʤè, ʛ. ʄʦʩʢʚʘ 

2 1ʂɻʄɸ ï ʬʠʣʠʘʣ ʌɻɹʆʋ ɼʇʆ ʈʄɸʅʇʆ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʢʘʬʝʜʨʘ ʥʝʚʨʦʣʦʛʠʠ ʠ 

ʤʘʥʫʘʣʴʥʦʡ ʪʝʨʘʧʠʠ  

3 ʆʆʆ çʄʝʜʠʉʧʘè, ʛ. ʄʦʩʢʚʘ 

4 ʌɻɹʋ ʅʄʀʎ ʂʘʨʜʠʦʣʦʛʠʠ 

5 ɻɸʋɿ ʊʆ çʆʙʣʘʩʪʥʦʡ ʣʝʯʝʙʥʦ-ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʡ ʮʝʥʪʨè, ʛ. ʊʶʤʝʥʴ. 

6 ʂʣʠʥʠʢʘ çGLMEDè, ʛ. ʄʦʩʢʚʘ 

7 ʃɼʎ ʄʀɹʉ ʠʤ. ʉ. ɹʝʨʝʟʠʥʘ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

8 ʈɸʅʍ ʠ ɻʉ ʧʨʠ ʧʨʝʟʠʜʝʥʪʝ ʈʌ, ʛ. ʄʦʩʢʚʘ 

 

ʈʝʟʶʤʝ. ʈʘʥʥʝʝ ʥʘʯʘʣʦ ʨʝʘʙʠʣʠʪʘʮʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʙʦʣʴʶ ʚ ʩʧʠʥʝ 

ï ʟʘʣʦʛ ʫʩʧʝʰʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʦʩʣʝʜʫʶʱʠʭ ʦʙʦʩʪʨʝʥʠʡ. ʂʣʠʥʠʯʝʩʢʠʡ ʦʩʤʦʪʨ, ʩʙʦʨ 

ʘʥʘʤʥʝʟʘ ʠ ʘʜʝʢʚʘʪʥʦʝ ʦʙʝʟʙʦʣʠʚʘʥʠʝ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʝʜʝʥʠʝ ʧʘʮʠʝʥʪʦʚ. 

ɺ ʩʪʘʪʴʝ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʨʠʥʮʠʧʘʤ ʜʠʘʛʥʦʩʪʠʢʠ ʙʦʣʠ ʚ ʩʧʠʥʝ ʠ ʦʩʥʦʚʘʤ 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʵʪʠʭ ʧʘʮʠʝʥʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʦʣʴ ʚ ʩʧʠʥʝ, ʜʠʘʛʥʦʩʪʠʢʘ, ʨʝʘʙʠʣʠʪʘʮʠʷ, ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ 

Abstract. The early start of rehabilitation of patients with non-specific back pain is 

important for the successful prognosis. This paper includes the diagnostic principles and the 

rehabilitation approaches, as well as the basics of lifestyle modification in patients of the non-

specific back pain. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: back pain, diagnosys, rehabilitation, quality of life. 

 

ɺ ʘʨʩʝʥʘʣʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʚʨʘʯʘ ʝʩʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʤʝʪʦʜʳ ʢʘʢ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʛʦ, ʪʘʢ ʠ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʣʝʯʝʥʠʷ ʙʦʣʝʚʳʭ ʩʠʥʜʨʦʤʦʚ. ɺ ʩʣʫʯʘʝ ʩ 

ʙʦʣʴʶ ʚ ʩʧʠʥʝ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʝʦʙʭʦʜʠʤʦ ʧʨʘʚʠʣʴʥʦ ʧʦʩʪʘʚʠʪʴ ʜʠʘʛʥʦʟ. ʇʦʵʪʦʤʫ 

ʢʣʠʥʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʘʮʠʝʥʪʘ ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ ʧʦʟʚʦʣʷʝʪ: 

- ʥʝ ʧʨʦʧʫʩʪʠʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʢʨʘʩʥʳʝ ʬʣʘʛʠè - ʥʘʙʦʨ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ, 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʟʘʧʦʜʦʟʨʠʪʴ, ʯʪʦ ʙʦʣʴ ʚ ʩʧʠʥʝ ʥʝ ʷʚʣʷʝʪʩʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʚʳʟʚʘʥʘ: ʪʨʘʚʤʦʡ, ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʡ ʦʧʫʭʦʣʴʶ, ʠʥʬʝʢʮʠʝʡ, ʩʠʩʪʝʤʥʳʤ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤ 

ʟʘʙʦʣʝʚʘʥʠʝʤ (ʪʘʙʣʠʮʘ 1);  

- ʦʧʨʝʜʝʣʠʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʣʦʢʘʣʠʟʘʮʠʶ ʙʦʣʠ; 

- ʚʳʷʚʠʪʴ ʜʚʠʞʝʥʠʷ ʠ ʧʦʟʳ, ʚʳʟʳʚʘʶʱʠʝ, ʫʩʠʣʠʚʘʶʱʠʝ ʠ ʦʙʣʝʛʯʘʶʱʠʝ ʙʦʣʴ 

(ʵʨʛʦʥʦʤʠʢʘ); 

- ʧʨʦʚʝʩʪʠ ʧʘʣʴʧʘʮʠʶ ʠ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʪʝʩʪʳ. 

ʊʘʙʣʠʮʘ 1. çʂʨʘʩʥʳʝ ʬʣʘʛʠè ʧʨʠ ʙʦʣʠ ʚ ʩʧʠʥʝ ʠ ʠʭ ʢʣʠʥʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ. 

ɼʘʥʥʳʝ ʘʥʘʤʥʝʟʘ ʈʝʟʫʣʴʪʘʪʳ ʦʙʩʣʝʜʦʚʘʥʠʷ 

ɺʝʨʦʷʪʥʦʩʪʴ ʧʝʨʝʣʦʤʘ 

ɹʦʣʴʰʘʷ ʪʨʘʚʤʘ, ʥʘʧʨʠʤʝʨ, ʘʚʪʦʘʚʘʨʠʷ ʠʣʠ 

ʧʘʜʝʥʠʝ ʩ ʚʳʩʦʪʳ 

ʄʘʣʝʥʴʢʘʷ ʪʨʘʚʤʘ ʠʣʠ ʜʘʞʝ ʥʘʧʨʷʞʝʥʠʝ ʫ 

ʧʦʞʠʣʳʭ ʧʘʮʠʝʥʪʦʚ ʠʣʠ ʣʠʮ ʩ ʚʝʨʦʷʪʥʳʤ 

ʦʩʪʝʦʧʦʨʦʟʦʤ 

ʃʦʢʘʣʴʥʘʷ ʙʦʣʝʟʥʝʥʥʦʩʪʴ ʧʨʠ ʧʘʣʴʧʘʮʠʠ 

ɺʝʨʦʷʪʥʦʩʪʴ ʦʧʫʭʦʣʠ ʠʣʠ ʠʥʬʝʢʮʠʠ 
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ɺʦʟʨʘʩʪ >50 ʠʣʠ <20 ʣʝʪ  

ʈʘʢ ʚ ʘʥʘʤʥʝʟʝ 

ʉʦʤʘʪʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ, ʪʘʢʠʝ ʢʘʢ 

ʥʝʜʘʚʥʷʷ ʣʠʭʦʨʘʜʢʘ ʠʣʠ ʦʟʥʦʙ ʠʣʠ 

ʩʥʠʞʝʥʠʝ ʚʝʩʘ 

ʌʘʢʪʦʨʳ ʨʠʩʢʘ ʩʧʠʥʘʣʴʥʦʡ ʠʥʬʝʢʮʠʠ, 

ʧʝʨʝʥʝʩʝʥʥʦʡ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʠʥʬʝʢʮʠʠ 

(ʥʘʧʨʠʤʝʨ, ʠʥʬʝʢʮʠʷ ʤʦʯʝʚʦʛʦ ʪʨʘʢʪʘ), 

ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʷ (ʧʨʠʤʝʥʝʥʠʝ 

ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʦʚ, ʫʩʪʘʥʦʚʢʘ 

ʪʨʘʥʩʧʣʘʥʪʘʥʪʦʚ, ɺʀʏ-ʠʥʬʝʢʮʠʷ) 

ʋʩʠʣʝʥʠʝ ʙʦʣʠ ʚ ʧʦʣʦʞʝʥʠʠ ʣʝʞʘ, 

ʦʩʦʙʝʥʥʦ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ  

ʉʠʣʴʥʘʷ ʙʦʣʴ ʧʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʷʭ 

ʧʦʚʨʝʞʜʝʥʥʳʤʠ ʯʘʩʪʷʤʠ ʧʦʟʚʦʥʦʯʥʠʢʘ 

ɺʝʨʦʷʪʥʦʩʪʴ ʩʠʥʜʨʦʤʘ ʩʜʘʚʣʝʥʠʷ ʢʦʥʩʢʦʛʦ ʭʚʦʩʪʘ 

ʉʝʜʣʦʚʠʜʥʘʷ ʘʥʝʩʪʝʟʠʷ 

ʅʝʜʘʚʥʝʝ ʥʘʯʘʣʦ ʜʠʩʬʫʥʢʮʠʠ ʤʦʯʝʚʦʛʦ 

ʧʫʟʳʨʷ, ʪʘʢʠʝ ʢʘʢ ʟʘʜʝʨʞʢʘ ʠʣʠ 

ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ ʤʦʯʝʠʩʧʫʩʢʘʥʠʷ 

ʇʨʦʛʨʝʩʩʠʨʫʶʱʠʡ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʡ 

ʜʝʬʠʮʠʪ ʚ ʥʦʛʘʭ 

 

ʉʣʫʯʘʡʥʦ ʦʙʥʘʨʫʞʝʥʥʘʷ ʩʣʘʙʦʩʪʴ ʘʥʘʣʴʥʦʛʦ 

ʩʬʠʥʢʪʝʨʘ 

ʉʥʠʞʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚ ʧʝʨʠʘʥʘʣʴʥʦʡ 

ʦʙʣʘʩʪʠ ʠʣʠ ʧʨʦʤʝʞʥʦʩʪʠ 

ɺʳʨʘʞʝʥʥʘʷ ʜʚʠʛʘʪʝʣʴʥʘʷ ʩʣʘʙʦʩʪʴ: 

ʢʚʘʜʨʠʮʝʧʩʘ (ʩʣʘʙʦʩʪʴ ʧʨʠ ʨʘʟʛʠʙʘʥʠʠ ʢʦʣʝʥʘ) 

ʧʦʜʦʰʚʝʥʥʳʭ ʩʛʠʙʘʪʝʣʝʡ ʩʪʦʧʳ, ʧʨʦʥʘʪʦʨʦʚ ʠ 

ʩʫʧʠʥʘʪʦʨʦʚ (ʩʚʠʩʘʶʱʘʷ, ʧʘʜʘʶʱʘʷ ʩʪʦʧʘ) 

 

ɺʝʨʦʷʪʥʦʩʪʴ ʩʧʦʥʜʠʣʦʘʨʪʨʦʧʘʪʠʠ 

ʋʪʨʝʥʥʷʷ ʩʢʦʚʘʥʥʦʩʪʴ 

ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʩʝʤʝʡʥʳʡ ʘʥʘʤʥʝʟ 

ʋʚʝʠʪ  

ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʪʝʩʪ ʥʘ HLA-B27 

ʅʝʥʦʨʤʘʣʴʥʳʡ ʪʝʩʪ ʐʦʙʝʨʘ ʥʘ ʥʘʨʫʰʝʥʠʝ 

ʩʛʠʙʘʥʠʷ ʚʧʝʨʝʜ ʚ ʧʦʷʩʥʠʯʥʦʤ ʦʪʜʝʣʝ 

ʧʦʟʚʦʥʦʯʥʠʢʘ: 

ʧʨʠ ʥʘʢʣʦʥʝ ʙʦʣʴʥʦʛʦ ʚʧʝʨʝʜ ʠʟʤʝʨʷʶʪ 

ʫʚʝʣʠʯʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʜʚʫʤʷ ʟʘʨʘʥʝʝ 

ʦʪʤʝʯʝʥʥʳʤʠ ʪʦʯʢʘʤʠ (ʧʝʨʚʘʷ ʠʟ ʥʠʭ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʝʩʪʫ ʧʝʨʝʩʝʯʝʥʠʷ ʦʩʠ 

ʧʦʟʚʦʥʦʯʥʠʢʘ ʩ ʣʠʥʠʝʡ, ʩʦʝʜʠʥʷʶʱʝʡ ʙʦʢʦʚʳʝ 

ʫʛʣʳ ʨʦʤʙʘ ʄʠʭʘʵʣʠʩʘ, ʚʪʦʨʘʷ - ʨʘʩʧʦʣʘʛʘʝʪʩʷ 

ʥʘ 10 ʩʤ ʚʳʰʝ ʧʝʨʚʦʡ).  

ɺ ʥʦʨʤʝ ʧʨʠ ʧʦʣʥʦʤ ʩʛʠʙʘʥʠʠ ʵʪʦ ʨʘʩʩʪʦʷʥʠʝ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʝ ʤʝʥʝʝ, ʯʝʤ ʥʘ 4-5 ʩʤ,  

ʧʨʠ ʘʥʢʠʣʦʟʠʨʫʶʱʠʤ ʩʧʦʥʜʠʣʦʘʨʪʨʠʪʝ - 

ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ 
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ʆʛʨʘʥʠʯʝʥʠʝ ʵʢʩʢʫʨʩʠʠ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ 

ʇʨʠ ʠʟʤʝʨʝʥʠʠ ʚ ʯʝʪʚʝʨʪʦʤ ʤʝʞʨʝʙʝʨʴʝ ʚ 

ʥʦʨʤʝ ʫʚʝʣʠʯʝʥʠʝ ʜʠʘʤʝʪʨʘ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʥʘ 

ʚʜʦʭʝ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 5 ʩʤ. 

 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʙʦʣʠ ʥʘ ʧʨʘʢʪʠʢʝ ʫʜʦʙʥʦ ʦʮʝʥʠʚʘʪʴ ʧʦ ʚʠʟʫʘʣʴʥʦʡ ʘʥʘʣʦʛʦʚʦʡ ʰʢʘʣʝ 

(ɺɸʐ), ʢʦʪʦʨʘʷ ʧʦʥʷʪʥʘʷ ʜʣʷ ʧʘʮʠʝʥʪʘ (ʨʠʩʫʥʦʢ 1).  

ʈʠʩʫʥʦʢ 1. ɺʠʟʫʘʣʴʥʘʷ ʘʥʘʣʦʛʦʚʘʷ ʰʢʘʣʘ (ɺɸʐ) ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʩʠʣʳ ʙʦʣʠ. 

 
 

ʊʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʳʤ ʠʟʦʙʨʘʞʝʥʠʝ ʣʦʢʘʣʠʟʘʮʠʠ ʙʦʣʠ ï ʵʪʦ ʧʨʦʩʪʦʡ ʩʧʦʩʦʙ 

ʜʣʷ ʧʘʮʠʝʥʪʘ ʫʢʘʟʘʪʴ ʦʙʣʘʩʪʴ ʙʦʣʠ ʠ ʯʘʩʪʦ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʜʠʘʛʥʦʟ. ʂʣʘʩʩʠʯʝʩʢʠʡ ʧʨʠʤʝʨ: 

ʛʠʧʝʨʝʩʪʝʟʠʷ ʚ ʦʙʣʘʩʪʠ ʧʘʭʘ ʚʝʨʦʷʪʥʝʝ ʦʪʨʘʞʘʝʪ ʧʘʪʦʣʦʛʠʶ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ ʩʫʩʪʘʚʘ, ʘ ʥʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʩʧʠʥʳ. ʇʨʘʚʦʩʪʦʨʦʥʥʷʷ ʣʶʤʙʦʠʰʠʘʣʛʠʷ ʧʨʠ ʛʨʳʞʝ ʤ/ʧ L5-S1 ʪʦʞʝ ʠʤʝʝʪ 

ʭʘʨʘʢʪʝʨʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʘʮʠʝʥʪʦʤ (ʨʠʩʫʥʦʢ 2). 

ʈʠʩʫʥʦʢ 2. ʀʟʦʙʨʘʞʝʥʠʝ ʧʘʮʠʝʥʪʦʤ ʙʦʣʝʚʳʭ ʦʱʫʱʝʥʠʡ ʧʨʠ ʧʨʘʚʦʩʪʦʨʦʥʥʝʡ 

ʣʶʤʙʦʠʰʠʘʣʛʠʠ ʧʨʠ ʛʨʳʞʝ ʤ/ʧ L5-S1. 

 
ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʠʘʛʥʦʟʘ ʚʘʞʥʦ ʦʮʝʥʠʚʘʪʴ ʵʨʛʦʥʦʤʠʯʥʳʝ ʬʘʢʪʦʨʳ, ʯʪʦ ʣʝʛʢʦ 

ʩʜʝʣʘʪʴ, ʥʘʙʣʶʜʘʷ ʟʘ ʜʚʠʞʝʥʠʷʤʠ ʧʘʮʠʝʥʪʘ ʚ ʢʘʙʠʥʝʪʝ ʠ ʚʦ ʚʨʝʤʷ ʦʩʤʦʪʨʘ, ʥʘʧʨʠʤʝʨ: 

ï ʠʩʧʳʪʳʚʘʝʪ ʣʠ ʧʘʮʠʝʥʪ ʪʨʫʜʥʦʩʪʠ ʚ ʧʦʣʦʞʝʥʠʠ ʩʠʜʷ ʠʣʠ ʚʩʪʘʚʘʷ ʩ ʢʨʝʩʣʘ ʠʣʠ 
ʢʫʰʝʪʢʠ, ʢʘʢ ʥʘʢʣʦʥʷʝʪʩʷ, ʤʦʞʝʪ ʣʠ ʧʦʜʥʠʤʘʪʴ ʠ ʥʦʩʠʪʴ ʩʚʦʠ ʚʝʱʠ (ʧʦʨʪʬʝʣʴ, ʧʦʨʪʤʦʥʝ, 

ʧʘʣʴʪʦ); 

ï ʢʘʢʠʝ ʜʚʠʞʝʥʠʷ ʚʳʟʳʚʘʶʪ ʙʦʣʴ, ʘ ʢʘʢʠʝ ʧʨʠʥʦʩʷʪ ʦʙʣʝʛʯʝʥʠʝ, ʥʘʧʨʠʤʝʨ, ʦʪʤʝʪʠʣ ʣʠ 
ʧʘʮʠʝʥʪ, ʢʘʢ ʝʤʫ ʤʦʞʥʦ ʙʝʟʙʦʣʝʟʥʝʥʥʦ ʦʜʝʪʴʩʷ ʠ ʨʘʟʜʝʪʴʩʷ, ʦʙʫʪʴʩʷ ʠ ʨʘʟʫʪʴʩʷ, 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ (ʥʘʧʨʠʤʝʨ, ʦʙʫʚʥʦʡ ʨʦʞʦʢ ʩ ʜʣʠʥʦʡ ʨʫʯʢʦʡ); 

ï ʪʘʢʞʝ ʥʫʞʥʦ ʩʧʨʦʩʠʪʴ ʦ ʧʦʣʦʞʝʥʠʠ ʧʘʮʠʝʥʪʘ ʚ ʧʦʩʪʝʣʠ, ʢʘʢʦʡ ʤʘʪʨʘʩ ʠ ʧʦʜʫʰʢʫ ʦʥ 
ʠʩʧʦʣʴʟʫʝʪ; 

http://www.clevelandclinicmeded.com/medicalpubs/diseasemanagement/rheumatology/ankylosing-spondylitis/


23 
 

ï ʥʘʨʫʰʝʥʠʝ ʦʩʘʥʢʠ ʠ ʜʚʠʞʝʥʠʡ ʚ ʧʦʟʚʦʥʦʯʥʠʢʝ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʨʝʟʫʣʴʪʘʪʦʤ 
ʧʦʩʪʫʨʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʙʦʣʝʟʥʝʥʥʦʛʦ ʜʠʩʢʦʤʬʦʨʪʘ ʚ ʥʦʛʘʭ, ʥʘʧʨʠʤʝʨ, 

ʧʨʠ ʘʨʪʨʠʪʝ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ ʠʣʠ ʢʦʣʝʥʥʦʛʦ ʩʫʩʪʘʚʘ; 

ï ʦʮʝʥʢʘ ʧʦʭʦʜʢʠ ʠ ʜʚʠʞʝʥʠʡ ʪʝʣʘ ʧʘʮʠʝʥʪʘ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳʤʠ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ 
ʩʢʦʣʠʦʟʘ, ʫʢʦʨʦʯʝʥʥʦʡ ʥʦʛʠ, ʘʨʪʨʦʟʘ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ ʠʣʠ ʢʦʣʝʥʥʦʛʦ ʩʫʩʪʘʚʘ, ʩʣʘʙʦʩʪʠ 

ʩʪʦʧʳ ʚ ʚʠʜʝ ʧʘʜʘʶʱʝʡ ʩʪʦʧʳ ʧʨʠ ʧʦʜʦʟʨʝʥʠʠ ʥʘ ʩʜʘʚʣʝʥʠʝ ʢʦʥʩʢʦʛʦ ʭʚʦʩʪʘ. 

ʇʨʠʯʠʥʦʡ ʙʦʣʠ ʚ ʩʧʠʥʝ ʤʦʛʫʪ ʙʳʪʴ ʩʢʦʣʠʦʟ ʠʣʠ ʨʘʟʥʘʷ ʜʣʠʥʘ ʥʦʛ. ʇʦʷʚʣʝʥʠʝ ʠʣʠ 

ʫʩʠʣʝʥʠʝ ʙʦʣʠ ʧʨʠ ʥʘʢʣʦʥʘʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʢʦʣʠʦʟʝ, ʢʠʬʦʟʝ ʠʣʠ ʧʝʨʝʣʦʤʝ ʧʨʠ 

ʦʩʪʝʦʧʦʨʦʟʝ. ʇʦʷʩʥʠʯʥʦ-ʢʨʝʩʪʦʚʳʡ ʩʢʦʣʠʦʟ ʤʦʞʝʪ ʙʳʪʴ ʨʝʟʫʣʴʪʘʪʦʤ ʘʥʪʘʣʛʠʯʝʩʢʦʡ ʧʦʟʳ 

(ʧʦʟʳ ʠʟʙʝʛʘʥʠʷ ʙʦʣʠ): ʧʨʠ ʧʨʦʪʨʫʟʠʠ ʤ/ʧ ʜʠʩʢʘ ʢʦʛʜʘ ʪʝʣʦ ʥʘʢʣʦʥʷʝʪʩʷ ʚ ʩʪʦʨʦʥʫ 

ʫʱʝʤʣʝʥʥʦʛʦ ʢʦʨʝʰʢʘ (ʨʠʩʫʥʦʢ 3). 

ʈʠʩʫʥʦʢ 3. ʇʦʷʩʥʠʯʥʦ-ʢʨʝʩʪʮʦʚʳʡ ʩʢʦʣʠʦʟ ʧʨʠ ʛʨʳʞʝ ʤ/ʧ ʜʠʩʢʘ ʚʳʟʳʚʘʝʪ ʙʦʣʴ ʚ 

ʥʦʛʝ.  

 

ɺ (ʘ) ʧʘʮʠʝʥʪ ʥʘʢʣʦʥʷʝʪʩʷ ʚ ʢʦʥʪʨʘʣʘʪʝʨʘʣʴʥʫʶ 

ʩʪʦʨʦʥʫ, ʯʪʦʙʳ ʦʙʣʝʛʯʠʪʴ ʜʘʚʣʝʥʠʝ ʛʨʳʞʠ ʥʘ 

ʥʝʨʚ. ɺ (ʙ) ʧʘʮʠʝʥʪ ʥʘʢʣʦʥʷʝʪʩʷ ʢ ʪʦʡ ʞʝ ʩʪʦʨʦʥʝ, 

ʯʪʦʙʳ ʦʙʣʝʛʯʠʪʴ ʥʘʪʷʞʝʥʠʝ ʥʝʨʚʘ ʥʘ ʛʨʳʞʝ. 

 

 

ɼʠʬʬʫʟʥʘʷ ʙʦʣʴ ʤʦʞʝʪ ʦʪʨʘʞʘʪʴ ʚʦʦʙʱʝ ʥʠʟʢʫʶ ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʢ ʙʦʣʠ 

(ʥʘʧʨʠʤʝʨ, ʬʠʙʨʦʤʠʘʣʛʠʷ) ʠʣʠ ʙʳʪʴ ʠʥʜʠʢʘʪʦʨʦʤ ʙʦʣʝʟʥʠ ɹʝʭʪʝʨʝʚʘ ʠʣʠ ʚʦʟʤʦʞʥʦʛʦ 

ʧʝʨʝʣʦʤʘ, ʠʥʬʝʢʮʠʠ ʠʣʠ ʦʧʫʭʦʣʠ. 

ʇʘʣʴʧʘʮʠʷ ʢʣʶʯʝʚʳʭ ʙʦʣʝʟʥʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʧʦʟʚʦʥʦʯʥʠʢʘ (ʦʙʣʘʩʪʠ ʬʘʩʝʪʦʯʥʳʭ 

ʩʫʩʪʘʚʦʚ, ʧʦʜʚʟʜʦʰʥʳʭ ʛʨʝʙʥʝʡ, ʷʛʦʜʠʮ (ʚʳʭʦʜ ʩʝʜʘʣʠʱʥʦʛʦ ʥʝʨʚʘ - ʛʨʫʰʝʚʠʜʥʘʷ ʦʙʣʘʩʪʴ) 

ʠ ʩʫʩʪʘʚʥʳʭ ʩʫʤʦʢ ʙʦʣʴʰʠʭ ʚʝʨʪʝʣʦʚ) ʯʘʩʪʦ ʫʢʘʟʳʚʘʶʪ ʥʘ ʭʘʨʘʢʪʝʨ ʙʦʣʠ ʠ / ʠʣʠ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ ʦʪʨʘʞʝʥʥʦʡ ʙʦʣʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ 

ʪʝʨʘʧʠʠ. 

ʈʫʪʠʥʥʳʝ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʪʝʩʪʳ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʧʦʪʝʨʷʣʠ ʩʚʦʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ 

ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʠʪʴ ʜʚʠʛʘʪʝʣʴʥʳʝ, ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʠ ʨʝʬʣʝʢʪʦʨʥʳʝ ʥʘʨʫʰʝʥʠʷ: ʧʦʟʘ 

ʈʦʤʙʝʨʛʘ (ʨʠʩ. 4), ʪʝʩʪ ɹʘʙʠʥʩʢʦʛʦ (ʨʠʩ. 5), ʪʝʩʪ ʧʦʜʲʝʤʘ ʧʨʷʤʦʡ ʥʦʛʠ (ʨʠʩ. 6), ʪʝʩʪ ʃʘʩʩʝʛʘ 

(ʨʠʩ. 7), ʪʝʩʪ ʨʘʩʪʷʞʝʥʠʷ ʙʝʜʨʝʥʥʦʛʦ ʥʝʨʚʘ (ʨʠʩ. 8), ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ (ʛʠʧʝʨ- ʠ 

ʛʠʧʝʩʪʝʟʠʷ) (ʨʠʩ. 9), ʦʪʩʫʪʩʪʚʠʝ, ʩʥʠʞʝʥʠʝ ʠʣʠ ʫʩʠʣʝʥʠʝ ʨʝʬʣʝʢʩʦʚ (ʨʠʩ.10), ʦʮʝʥʢʘ ʩʠʣʳ ʠ 

ʨʘʙʦʪʳ ʤʳʰʮ. 

ʈʠʩʫʥʦʢ 4. ʊʝʩʪ ʈʦʤʙʝʨʛʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʥʝʡʨʦʧʘʪʠʠ ʠ ʥʘʨʫʰʝʥʠʷ 

ʙʘʣʘʥʩʘ (ʩʭʝʤʘ ʧʨʦʚʝʜʝʥʠʷ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ). 

 

ʇʘʮʠʝʥʪʘ ʧʨʦʩʷʪ ʨʘʩʩʣʘʙʠʪʴʩʷ. 

ʉʪʦʧʳ ʧʦʩʪʘʚʠʪʴ ʚʤʝʩʪʝ,  

ʥʦʛʠ ʧʨʷʤʳʝ,  

ʚʳʧʨʷʤʣʝʥʥʳʝ ʨʫʢʠ ʜʝʨʞʘʪʴ ʧʝʨʝʜ ʩʦʙʦʡ,  

ʛʦʣʦʚʫ ʨʦʚʥʦ, ʧʦʜʙʦʨʦʜʦʢ ʧʨʠʧʦʜʥʷʪ. 

ɼʘʶʪ ʢʦʤʘʥʜʫè çʟʘʢʨʳʪʴ ʛʣʘʟʘè 

ʊʝʩʪ ʈʦʤʙʝʨʛʘ ʩʯʠʪʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤ, ʝʩʣʠ 

ʧʘʮʠʝʥʪ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʫʚʝʣʠʯʝʥʠʝ ʰʘʪʢʦʩʪʠ ʩ ʟʘʢʨʳʪʳʤʠ ʛʣʘʟʘʤʠ. 

ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʪʝʩʪ ʛʦʚʦʨʠʪ ʦ ʚʝʨʦʷʪʥʦʩʪʠ ʨʷʜʘ 

ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʜʠʩʬʫʥʢʮʠʡ ʦʪ  ʮʝʨʝʙʨʘʣʴʥʦʛʦ 

ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʠ ʍʀʄ ʜʦ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ 

ʥʝʚʨʦʧʘʪʠʡ. 

 

ʈʠʩʫʥʦʢ 5. ʊʝʩʪ ɹʘʙʠʥʩʢʦʛʦ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʦʨʘʞʝʥʠʷ ʚʝʨʭʥʝʛʦ ʤʦʪʦʥʝʡʨʥʘ (ʦʪ ʢʦʨʳ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʜʦ ʧʝʨʝʜʥʠʭ ʨʦʛʦʚ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ) (ʩʭʝʤʘ ʧʨʦʚʝʜʝʥʠʷ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ). 

http://www.google.ru/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0CAcQjRxqFQoTCPSM-rmC78YCFQcDcwodcBUKmQ&url=http://www.olisticsmile.com/joomla/index.php?option=com_content&view=article&id=121:esame-posturale&catid=44:posturologia-odontoiatrica-e-gnatologia&Itemid=64&ei=F7KvVbSlPIeGzAPwqqjICQ&bvm=bv.98197061,d.bGg&psig=AFQjCNFPPGiaZ9oB_jzAItBv3-0vBIAM0g&ust=1437664037026247
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ʇʘʮʠʝʥʪ ʩʠʜʠʪ ʠʣʠ ʣʝʞʠʪ ʥʘ ʩʧʠʥʝ ʙʝʟ ʥʦʩʢʦʚ, ʯʫʣʦʢ ʠ 

ʪ.ʜ.  

ʀʩʧʦʣʴʟʫʶʪ ʪʫʧʦʡ ʧʨʝʜʤʝʪ (ʨʫʯʢʘ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʦʣʦʪʦʯʢʘ)  

ʇʨʦʚʝʩʪʠ ʧʦ ʥʘʨʫʞʥʦʡ ʯʘʩʪʠ ʧʦʜʦʰʚʝʥʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʦʧʳ ʦʪ ʧʷʪʢʠ ʢ ʤʠʟʠʥʮʫ ʠ ʙʦʣʴʰʦʤʫ 

ʧʘʣʴʮʫ 

ɺ ʥʦʨʤʝ ʧʘʣʴʮʳ ʩʛʠʙʘʶʪʩʷ ʚ ʩʪʦʨʦʥʳ ʧʦʜʦʰʚʳ. 

ʈʘʟʛʠʙʘʥʠʝ ʧʘʣʴʮʝʚ (ʜʦʨʩʠʬʣʝʢʩʠʷ) (ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

ʪʝʩʪ ɹʘʙʠʥʩʢʦʛʦ) ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʘʪʦʣʦʛʠʠ 

ʚʝʨʭʥʝʛʦ ʤʦʪʦʥʝʡʨʦʥʘ 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʪʝʩʪʘ ʪʘʢʞʝ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʳʷʚʠʪʴ ʘʪʨʦʬʠʶ ʠ ʦʪʝʢ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ, 

ʦʪʝʯʥʦʩʪʴ ʩʫʩʪʘʚʦʚ ʧʨʠ ʘʨʪʨʠʪʝ, ʙʦʣʝʟʥʝʥʥʦʩʪʴ ʪʢʘʥʝʡ 

ʢʦʥʪʨʘʢʪʫʨʳ, ʚʘʨʠʢʦʟ, ʬʣʝʙʠʪ, ʠʰʝʤʠʶ ʠ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʩʪʦʧʳ. 

 

ʈʠʩʫʥʦʢ 6. ʊʝʩʪ ʧʦʜʲʝʤʘ ʧʨʷʤʦʡ ʥʦʛʠ ʪʠʧʠʯʝʥ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʨʝʰʢʦʚ L5 ʠ S1 

(ʩʭʝʤʘ ʧʨʦʚʝʜʝʥʠʷ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ). 

 

ʇʘʮʠʝʥʪ ʣʝʞʠʪ ʥʘ ʩʧʠʥʝ, çʟʜʦʨʦʚʘʷè ʥʦʛʘ ʤʘʢʩʠʤʘʣʴʥʦ 

ʚʳʧʨʷʤʣʝʥʘ. 

çɹʦʣʴʥʘʷè ʥʦʛʘ ʤʝʜʣʝʥʥʦ ʧʦʜʥʠʤʘʝʪʩʷ, ʢʦʣʝʥʦ ʜʦʣʞʥʦ 

ʙʳʪʴ ʚʳʧʨʷʤʣʝʥʦ. 

ʉʝʜʘʣʠʱʥʘʷ ʙʦʣʴ ʧʨʦʚʦʮʠʨʫʝʪʩʷ ʥʘ  

30 Á, ʵʪʦ ʫʛʦʣ, ʥʘ ʢʦʪʦʨʳʡ ʩʤʝʱʘʝʪʩʷ ʥʝʨʚʥʳʡ ʢʦʨʝʰʦʢ ʚ 

ʧʦʟʚʦʥʦʯʥʦʤ ʢʘʥʘʣʝ. 

ɽʩʣʠ ʙʦʣʴ ʧʦʷʚʣʷʝʪʩʷ ʚ ʢʦʥʪʨʣʘʪʝʨʘʣʴʥʦʡ ʥʦʛʝ ï ʪɻʦ ʝʱʝ 

ʙʦʣʝʝ ʟʥʘʯʠʤʳʡ ʧʨʠʟʥʘʢ ʚʦʚʣʝʯʝʥʠʷ ʩʧʠʥʘʣʴʥʦʛʦ ʥʝʨʚʘ. 

ɺʘʞʥʦ: 

- ʢʦʛʜʘ ʧʘʮʠʝʥʪ ʚʳʟʜʦʨʘʚʣʠʚʘʝʪ, ʪʦ ʫʛʦʣ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʚʦʟʥʠʢʘʝʪ ʙʦʣʴ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

- ʪʦ ʞʝ ʠʤʝʝʪ ʤʝʩʪʦ ʫ ʙʦʣʴʥʳʭ ʩ ʤʷʛʢʦʡ ʬʦʨʤʦʡ 

ʨʘʜʠʢʫʣʦʧʘʪʠʠ, ʢʦʛʜʘ ʙʦʣʴ ʚʦʟʥʠʢʘʝʪ ʥʘ 50-70 Á 

- ʩʧʘʟʤ ʧʦʜʢʦʣʝʥʥʦʡ ʤʳʰʮʳ ʤʦʞʝʪ ʠʤʠʪʠʨʦʚʘʪʴ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʪʝʩʪ 
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ʊʝʩʪ ʃʘʩʩʝʛʘ ʚʳʷʚʣʷʝʪ ʧʦʚʨʝʞʜʝʥʠʝ ʧʦʷʩʥʠʯʥʳʭ ʥʝʨʚʥʳʭ ʢʦʨʝʰʢʦʚ (ʩʭʝʤʘ ʧʨʦʚʝʜʝʥʠʷ ʠ 

ʠʥʪʝʨʧʨʝʪʘʮʠʷ). 

 

ʇʦʟʚʦʣʷʝʪ ʦʙʩʣʝʜʦʚʘʪʴ ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʥʝ 

ʤʦʛʫʪ ʣʝʞʘʪʴ ʥʘ ʩʧʠʥʝ ʩ ʚʳʧʨʷʤʣʝʥʥʳʤʠ ʥʦʛʘʤʠ 

ʠʟ-ʟʘ ʠʭ ʙʦʣʠ ʚ ʩʧʠʥʝ.  

ʇʘʮʠʝʥʪ ʣʝʞʠʪ ʥʘ ʩʧʠʥʝ, ʢʦʣʝʥʠ ʩʦʛʥʫʪʳ, ʩʪʦʧʳ 

ʫʧʠʨʘʶʪʩʷ ʚ ʢʫʰʝʪʢʫ. 

ɺʨʘʯ ʤʝʜʣʝʥʥʦ ʨʘʟʛʠʙʘʝʪ ʥʦʛʫ ʜʦ ʦʱʫʱʝʥʠʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʙʦʣʠ ʚ ʥʦʛʝ. 

 

ʈʠʩʫʥʦʢ 8. ʊʝʩʪ ʨʘʩʪʷʞʝʥʠʷ ʙʝʜʨʝʥʥʦʛʦ ʥʝʨʚʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʦʚʨʝʞʜʝʥʠʡ ʥʝʨʚʥʳʭ 

ʢʦʨʝʰʢʦʚ L2-L4 (ʩʭʝʤʘ ʧʨʦʚʝʜʝʥʠʷ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ). 
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ʇʘʮʠʝʥʪ ʣʝʞʠʪ ʥʘ ʞʠʚʦʪʝ (ʧʦʜʫʰʢʠ ʧʦʜ ʞʠʚʦʪʦʤ 

ʩʥʠʤʫʪ ʦʱʫʱʝʥʠʝ ʜʠʩʢʦʤʬʦʨʪʘ). 

ʅʦʛʘ ʤʝʜʣʝʥʥʦ ʩʛʠʙʘʝʪʩʷ ʚ ʢʦʣʝʥʝ. 

ɹʦʣʴ ʠ / ʠʣʠ ʜʠʟʝʩʪʝʟʠʷ ʚʦʟʥʠʢʘʝʪ ʚ ʧʝʨʝʜʥʝʡ 

ʯʘʩʪʠ ʙʝʜʨʘ, ʯʪʦ ʦʪʨʘʞʘʝʪ ʧʦʚʨʝʞʜʝʥʠʝ ʥʝʨʚʥʳʭ 

ʢʦʨʝʰʢʦʚ. 

ʇʝʨʝʢʨʝʩʪʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʪʝʩʪ ʦʪʨʘʞʘʝʪ 

ʝʱʝ ʙʦʣʴʰʫʶ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʢʦʨʝʰʢʦʚ 

 

ʈʠʩʫʥʦʢ 9. ʏʫʚʩʪʚʠʪʝʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ (ʩʭʝʤʘ ʧʨʦʚʝʜʝʥʠʷ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ). 

ʉʧʠʥʘʣʴʥʳʝ ʩʝʥʩʦʨʥʳʝ ʜʝʨʤʘʪʦʤʳ 

 

ʊʘʢʪʠʣʴʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʦʮʝʥʠʚʘʝʪʩʷ 

ʢʠʩʪʦʯʢʦʡ (ʚʘʪʢʦʡ) 

ɼʠʩʢʨʠʤʠʥʘʮʠʦʥʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ï 

ʙʫʣʘʚʢʦʡ ʥʘʥʦʩʷʪʩʷ ʫʢʦʣʳ ʚ 2-3 ʤʤ. 

ɺʠʙʨʘʮʠʦʥʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ï ʢʘʤʝʨʪʦʥ 

ʩʪʘʚʠʪʩʷ ʥʘ ʢʦʩʪʥʳʝ ʚʳʩʪʫʧʳ, ʥʘʧʨʠʤʝʨ,ʙʦʢʦʚʘʷ 

ʣʦʜʳʞʢʘ ʠʣʠ ʧʨʦʢʩʠʤʘʣʴʥʘʷ ʬʘʣʘʥʛʘ ʙʦʣʴʰʦʛʦ 

ʧʘʣʴʮʘ ʩʪʦʧʳ (ʩʥʠʞʝʥʠʝ ʚʠʙʨʘʮʠʦʥʥʦʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ï ʤʘʨʢʝʨ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ 

ʥʝʚʨʦʧʘʪʠʠ, ʯʘʩʪʦ  ʜʠʘʙʝʪʠʯʝʩʢʦʡ.  

ɺ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ 

ʥʝʯʝʪʢʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʫʶʪ, ʧʦʣʝʟʥʦ ʠʩʩʣʝʜʦʚʘʪʴ 

ʜʚʠʛʘʪʝʣʴʥʳʝ ʨʝʬʣʝʢʩʳ ʠ / ʠʣʠ ʪʝʩʪʠʨʦʚʘʪʴ 

ʤʳʰʝʯʥʫʶ ʩʠʣʫ, ʘ ʪʘʢʞʝ ʧʨʦʚʦʜʠʪʴ 

ʵʣʝʢʪʨʦʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

(ʚʳʟʚʘʥʥʳʝ ʧʦʪʝʥʮʠʘʣʳ ʉʉɺʇ, ʕʄɻ). 

 

 

ʈʠʩʫʥʦʢ 10. ʈʝʬʣʝʢʩʳ (ʩʭʝʤʘ ʧʨʦʚʝʜʝʥʠʷ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ). 

L2-L4 (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ L4) ï  

ʢʦʣʝʥʥʳʡ ʨʝʬʣʝʢʩ 

 

L5-S2 (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ S1) ï  

ʘʭʠʣʣʦʚ ʨʝʬʣʝʢʩ 

 
 

ʆʙʱʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʠʣʝ ʤʳʰʮ ʠ ʢʦʦʨʜʠʥʘʮʠʠ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ, ʝʩʣʠ ʧʦʧʨʦʩʠʪʴ 

ʧʘʮʠʝʥʪʘ ʧʨʠʩʝʩʪʴ ʛʣʫʙʦʢʦ (ʥʘʩʢʦʣʴʢʦ ʵʪʦ ʚʦʟʤʦʞʥʦ) ʠ ʚʩʪʘʪʴ ʙʝʟ ʧʦʤʦʱʠ ʨʫʢ (ʤʦʞʥʦ 

ʚʳʷʚʠʪʴ ʪʘʢʞʝ ʧʦʚʨʝʞʜʝʥʠʷ ʯʝʪʳʨʝʭʛʣʘʚʦʡ ʤʳʰʮʳ ʙʝʜʨʘ ʠ ʢʦʨʝʰʢʦʚ L2, L3 ʠ L4). 

ʊʦʥʫʩ ʤʳʰʮ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʘʣʴʧʘʮʠʝʡ, ʘʪʨʦʬʠʷ ʤʳʰʮ ʚʳʷʚʣʷʝʪʩʷ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʧʦ 

ʦʢʨʫʞʥʦʩʪʠ ʚ ʩʘʤʦʤ ʰʠʨʦʢʦʤ ʤʝʩʪʝ ʤʳʰʮʳ. 

ʇʦʩʣʝ ʪʝʩʪʘ ʈʦʤʙʝʨʛʘ ʠ ʦʮʝʥʢʠ ʧʦʭʦʜʢʠ ʧʦʧʨʦʩʠʪʴ ʧʘʮʠʝʥʪʘ ʧʨʦʡʪʠʩʴ ʥʘ ʧʷʪʢʘʭ, ʯʪʦ 

ʥʝʚʦʟʤʦʞʥʦ ʧʨʠ ʧʦʨʘʞʝʥʠʠ ʢʦʨʝʰʢʦʚ L4-L5 ʠ S1, ʘ ʪʘʢʞʝ ʧʝʨʝʜʥʝʡ ʙʦʣʴʰʝʙʝʨʮʦʚʦʡ 

ʤʳʰʮʳ, ʜʣʠʥʥʦʛʦ ʨʘʟʛʠʙʘʪʝʣʷ ʧʘʣʴʮʝʚ, ʤʘʣʦʙʝʨʮʦʚʦʡ ʤʳʰʮʳ. 

ɸ ʟʘʪʝʤ ʧʦʧʨʦʩʠʪʴ ʚʩʪʘʪʴ ʥʘ ʥʦʩʢʠ ʦʙʝʠʭ ʥʦʛ ʠ ʧʨʦʡʪʠʩʴ, ʯʪʦ ʩʣʦʞʥʦ ʧʨʠ ʧʦʨʘʞʝʥʠʠ 

ʢʦʨʝʰʢʦʚ L4 ʠ S1-S2, ʘ ʪʘʢʞʝ ʠʢʨʦʥʦʞʥʦʡ / ʢʘʤʙʘʣʦʚʠʜʥʦʡ ʤʳʰʮʳ, ʤʳʰʮʳ ʩʛʠʙʘʪʝʣʝʡ 

ʧʘʣʴʮʝʚ. 

ʇʨʠ ʦʮʝʥʢʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʚʘʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ: 
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Å ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʭʦʜʢʠ (ʜʝʛʝʥʝʨʘʮʠʷ ʜʠʩʢʦʚ, ʧʨʦʪʨʫʟʠʠ ʜʠʩʢʦʚ, ʦʩʪʝʦʬʠʪʳ) 

ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʫ ʣʠʮ ʩʪʘʨʰʝ 40 ʣʝʪ ʠ ʧʦʯʪʠ ʚʩʝʛʜʘ ʫ ʪʝʭ, ʢʪʦ ʩʪʘʨʰʝ 50, ʥʦ ʙʝʟ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ; 

Å ʫ ʣʠʮ ʩʪʘʨʰʝ 50 ʣʝʪ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʘʞʥʦ ʜʣʷ ʚʳʷʚʣʝʥʠʷ 

ʦʧʫʭʦʣʠ, ʦʩʪʝʦʧʦʨʦʪʠʯʝʩʢʦʛʦ ʧʝʨʝʣʦʤʘ, ʠʥʬʝʢʮʠʠ ʠʣʠ ʪʷʞʝʣʦʛʦ ʩʪʝʥʦʟʘ ʧʦʟʚʦʥʦʯʥʦʛʦ 

ʢʘʥʘʣʘ; 

Å ʄʈʊ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʤʝʪʦʜʦʤ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʩʧʠʥʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ; 

Å ʜʠʩʢʦʛʨʘʬʠʷ ï ʤʘʣʦ ʠʥʬʦʨʤʘʪʠʚʥʳʡ ʤʝʪʦʜ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʧʨʠʤʝʥʷʝʪʩʷ; 

Å ʝʩʣʠ ʂʊ/ʄʈʊ ʦʙʩʣʝʜʦʚʘʥʠʷ ʥʝ ʦʧʨʝʜʝʣʷʶʪ ʧʘʪʦʣʦʛʠʶ, ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ 

ʵʣʝʢʪʨʦʤʠʦʛʨʘʬʠʶ (ʕʄɻ) ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʧʦʚʨʝʞʜʝʥʠʷ ʩʧʠʥʥʦʤʦʟʛʦʚʳʭ ʢʦʨʝʰʢʦʚ; 

Å ʣʘʙʦʨʘʪʦʨʥʳʝ ʪʝʩʪʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʥʫʞʥʳ ʧʨʠ ʦʩʪʨʦʡ ʙʦʣʠ ʚ ʩʧʠʥʝ, ʝʩʣʠ ʥʝʪ 

çʢʨʘʩʥʳʭ ʬʣʘʛʦʚè. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʷʪ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʧʘʮʠʝʥʪʦʚ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ 

ʚʦʟʤʦʞʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʪʝʨʘʧʠʠ ʩʦ ʩʪʦʨʦʥʳ ʦʨʛʘʥʦʚ ʢʨʦʚʠ, ʧʝʯʝʥʠ, ʧʦʯʝʢ ʠʣʠ ʷʪʨʦʛʝʥʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʣʘʙʦʨʘʪʦʨʥʦ-ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʦʧʨʝʜʝʣʠʪʴ ʜʠʘʛʥʦʟ ʠ 

ʨʘʟʨʘʙʦʪʘʪʴ ʪʘʢʪʠʢʫ ʣʝʯʝʥʠʷ. ʀ ʟʜʝʩʴ ʚʘʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʚʩʝ ʙʦʣʠ ʚ ʩʧʠʥʝ 

"ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʝ", ʧʦʪʦʤʫ ʯʪʦ ʣʶʙʘʷ ʩʦʤʘʪʠʯʝʩʢʘʷ ʙʦʣʴ, ʢʦʪʦʨʫʶ ʧʝʨʝʞʠʚʘʝʪ ʯʝʣʦʚʝʢ, 

ʜʦʣʞʥʘ ʙʳʪʴ ʦʮʝʥʝʥʘ ʚ ʎʅʉ, ʘ ʟʘʪʝʤ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʣʠʯʥʦʩʪʴʶ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʣʠʷʝʪ 

ʥʘ ʙʦʣʴ. ʇʦʵʪʦʤʫ ʦʩʪʨʘʷ ʙʦʣʴ (ʠʣʠ ʦʯʝʨʝʜʥʦʝ ʦʙʦʩʪʨʝʥʠʝ) ʜʦʣʞʥʘ ʙʳʪʴ ʢʫʧʠʨʦʚʘʥʘ ʢʘʢ 

ʤʦʞʥʦ ʙʳʩʪʨʝʝ, ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʎʅʉ ʠ ʧʝʨʝʭʦʜʫ ʚ ʭʨʦʥʠʯʝʩʢʫʶ ʙʦʣʴ. 

ɺ ʧʝʨʚʳʝ 4 ʥʝʜʝʣʠ ʦʩʪʨʦʡ ʙʦʣʠ ʧʘʮʠʝʥʪʫ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦʝ ʨʘʩʰʠʨʝʥʠʝ 

ʘʢʪʠʚʥʦʩʪʠ, ʦʯʝʥʴ ʤʷʛʢʠʝ ʜʚʠʞʝʥʠʷ ʩʛʠʙʘʥʠʷ ʠ ʨʘʟʛʠʙʘʥʠʷ ʜʦ ʦʱʫʱʝʥʠʷ ʜʠʩʢʦʤʬʦʨʪʘ. 

ʆʩʥʦʚʫ ʪʝʨʘʧʠʠ ʩʦʩʪʘʚʣʷʝʪ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʝ ʣʝʯʝʥʠʝ (ʅʇɺʇ, ʤʠʦʨʝʣʘʢʩʘʥʪʳ + ʨʘʥʥʷʷ 

ʨʝʘʙʠʣʠʪʘʮʠʷ). ɺʘʞʥʦ ʧʦʤʥʠʪʴ ʦ ʥʘʣʠʯʠʠ ʢʦʤʦʨʙʠʜʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʨʠ ʚʳʙʦʨʝ ʅʇɺʇ. 

ʅʘʧʨʠʤʝʨ, ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʚʨʘʯʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʧʘʮʠʝʥʪʘʤʠ, ʫ 

ʢʦʪʦʨʳʭ ʙʦʣʴ ʚ ʩʧʠʥʝ ʩʦʯʝʪʘʝʪʩʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ 

(ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ, ʀɹʉ, ʮʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʙʦʣʝʟʥʠ ʧʝʯʝʥʠ, ʧʦʯʝʢ 

ʠ ʪ.ʜ.). ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʫʧʠʨʦʚʘʥʠʷ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ ʫ ʜʘʥʥʳʭ ʣʠʮ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ 

ʚʳʭʦʜʷʪ ʚʦʧʨʦʩʳ ʯʘʩʪʦʪʳ ʩʠʩʪʝʤʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʅʇɺʇ-ʪʝʨʘʧʠʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʅʇɺʇ 

ʩ ʧʨʝʧʘʨʘʪʘʤʠ, ʢʦʪʦʨʳʝ ʧʨʠʥʠʤʘʝʪ ʧʘʮʠʝʥʪ. 

ʅʘʨʷʜʫ ʩ ʤʝʜʠʢʘʤʝʥʪʦʟʥʳʤ ʣʝʯʝʥʠʝʤ ʧʨʠ ʦʩʪʨʦʡ ʙʦʣʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳʤʠ 

ʤʘʥʫʘʣʴʥʘʷ ʪʝʨʘʧʠʷ ʠ ʜʨʫʛʠʝ ʩʧʠʥʘʣʴʥʳʝ ʤʘʥʠʧʫʣʷʮʠʠ ʩ ʯʘʩʪʦʪʦʡ 1 ʠʣʠ 2 ʨʘʟʘ ʚ ʥʝʜʝʣʶ ʚ 

ʪʝʯʝʥʠʝ 4 ʥʝʜʝʣʴ. ʇʨʠ ʭʨʦʥʠʯʝʩʢʦʡ ʙʦʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʧʠʥʘʣʴʥʳʭ ʤʘʥʠʧʫʣʷʮʠʡ ʥʝ 

ʜʦʢʘʟʘʥʘ.  

ʂ ʣʝʯʝʥʠʶ ʤʦʛʫʪ ʜʦʙʘʚʣʷʪʴʩʷ ʙʣʦʢʘʜʳ ʪʨʠʛʛʝʨʥʳʭ ʪʦʯʝʢ, ʚʚʝʜʝʥʠʝ 

ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʦʚ ʵʧʠʜʫʨʘʣʴʥʦ ʠʣʠ ʢʦʨʝʰʢʦʚʳʝ ʙʣʦʢʘʜʳ. ʊʘʢʞʝ ʧʦʢʘʟʘʥʦ ʠʛʣʦʫʢʘʣʳʚʘʥʠʝ 

ʦʪ 6 ʜʦ 8 ʧʨʦʮʝʜʫʨ. 

ɼʣʠʪʝʣʴʥʳʡ ʧʦʩʪʝʣʴʥʳʡ ʨʝʞʠʤ ʠ ʥʝʧʦʜʚʠʞʥʦʩʪʴ (ʢʦʨʩʝʪʳ) ʥʝ ʨʝʢʦʤʝʥʜʫʶʪʩʷ, ʪʘʢ 

ʢʘʢ ʦʥʠ ʜʝʟʘʜʘʧʪʠʨʫʶʪ ʩʧʠʥʘʣʴʥʫʶ ʤʫʩʢʫʣʘʪʫʨʫ ʠ ʪʝʤ ʩʘʤʳʤ ʫʭʫʜʰʘʶʪ ʧʨʦʛʥʦʟ. 

ʂʦʥʩʫʣʴʪʘʮʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʧʦ ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ (5-12 ʥʝʜʝʣʴ) 

ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ.  

ɽʩʣʠ ʥʝʭʠʨʫʨʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ ʥʝ ʧʨʠʥʦʩʷʪ ʫʣʫʯʰʝʥʠʝ, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʚʦʧʨʦʩ ʦ ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʣʝʯʝʥʠʠ. ɼʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʭʨʦʥʠʯʝʩʢʦʡ ʥʝʨʘʟʨʝʰʠʤʦʡ ʙʦʣʴʶ ʚ 

ʧʦʷʩʥʠʮʝ ʠ / ʠʣʠ ʙʦʣʴʶ ʚ ʥʦʛʝ, ʚʦʟʤʦʞʥʘ ʩʪʠʤʫʣʷʮʠʷ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ ʩ ʧʦʤʦʱʴʶ 

ʠʤʧʣʘʥʪʠʨʫʝʤʳʭ ʠʥʪʨʘʩʧʠʥʘʣʴʥʦ ʵʣʝʢʪʨʦʜʦʚ. 

ɼʣʷ ʧʘʮʠʝʥʪʦʚ ʩʦ ʩʪʦʡʢʦʡ ʭʨʦʥʠʯʝʩʢʦʡ ʙʦʣʴʶ ʠʣʠ ʥʝʫʜʘʯʥʳʤ ʭʠʨʫʨʛʠʯʝʩʢʠʤ 

ʣʝʯʝʥʠʝʤ ʚ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʘʪʴ ʢʦʛʥʠʪʠʚʥʦ-ʧʦʚʝʜʝʥʯʝʩʢʫʶ 

ʪʝʨʘʧʠʶ, ʧʩʠʭʦʪʨʦʧʥʳʝ ʧʨʝʧʘʨʘʪʳ (ʪʨʠʮʠʢʣʠʯʝʩʢʠʝ ʘʥʪʠʜʝʧʨʝʩʩʘʥʪʳ ʠʣʠ ʩʝʣʝʢʪʠʚʥʳʝ 

ʠʥʛʠʙʠʪʦʨʳ ʦʙʨʘʪʥʦʛʦ ʟʘʭʚʘʪʘ ʩʝʨʦʪʦʥʠʥʘ ʠ ʥʦʨʘʜʨʝʥʘʣʠʥʘ). 

ʈʝʘʙʠʣʠʪʘʮʠʷ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʤʦʤʝʥʪʦʤ ʚ ʪʝʨʘʧʠʠ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ ʙʦʣʠ ʚ 

ʩʧʠʥʝ. ʈʝʘʙʠʣʠʪʘʮʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʯʘʪʘ ʚ ʚʦʟʤʦʞʥʦ ʨʘʥʥʠʝ ʩʨʦʢʠ ʠ ʥʘʧʨʘʚʣʝʥʘ ʥʘ 
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ʦʙʣʝʛʯʝʥʠʝ ʙʦʣʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ (ʥʘʩʢʦʣʴʢʦ ʵʪʦ ʚʦʟʤʦʞʥʦ). 

ʇʨʦʚʦʜʠʪʩʷ ʧʨʠ ʣʶʙʦʤ ʪʠʧʝ ʙʦʣʠ, ʥʘ ʦʩʥʦʚʝ ʝʝ ʪʷʞʝʩʪʠ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ɺɸʐ ʙʦʣʠ. 

ʈʝʘʙʠʣʠʪʘʮʠʷ ʤʦʞʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʢʘʢ ʧʝʨʩʦʥʘʣʴʥʦ, ʪʘʢ ʠ ʚ ʨʘʤʢʘʭ ʛʨʫʧʧʦʚʳʭ 

ʟʘʥʷʪʠʡ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʨʝʘʙʠʣʠʪʦʣʦʛʘ. ʎʝʣʴ ʟʘʥʷʪʠʡ - ʦʙʫʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʤʫ ʜʚʠʞʝʥʠʶ ʠ 

ʩʘʤʦʦʙʩʣʫʞʠʚʘʥʠʶ ʜʦʤʘ, ʥʘ ʨʘʙʦʪʝ ʠ ʜʨʫʛʠʭ ʩʦʮʠʘʣʴʥʳʭ ʤʝʩʪʘʭ. ɼʣʷ ʵʪʦʛʦ ʚʘʞʥʦ ʦʙʫʯʠʪʴ 

ʧʘʮʠʝʥʪʘ ʜʝʨʞʘʪʴ ʧʨʘʚʠʣʴʥʫʶ ʦʩʘʥʢʫ ʠ ʩʦʙʣʶʜʘʪʴ ʵʨʛʦʥʦʤʠʯʥʳʝ (ʦʧʪʠʤʘʣʴʥʳʝ) ʫʩʣʦʚʠʷ 

ʜʣʷ ʩʦʚʝʨʰʝʥʠʷ ʜʚʠʞʝʥʠʡ (ʨʠʩ. 11-12), ʘ ʪʘʢʞʝ ʦʙʫʯʠʪʴ ʧʘʮʠʝʥʪʘ ʵʣʝʤʝʥʪʘʨʥʳʤ ʙʳʪʦʚʳʤ 

ʜʚʠʞʝʥʠʷʤ ʙʝʟ ʫʩʫʛʫʙʣʝʥʠʷ ʙʦʣʠ (ʨʠʩ. 13-15).  

 

ʈʠʩʫʥʦʢ 11. ʆʩʘʥʢʘ ʠ ʵʨʛʦʥʦʤʠʢʘ ʜʚʠʞʝʥʠʡ (ʩʭʝʤʘ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ). 

 

1) ʉʧʠʥʘ ʚʩʝʛʜʘ ʨʦʚʥʘʷ ʠ ʧʣʦʩʢʘʷ, ʠʟʙʝʛʘʪʴ ʠʟʛʠʙʳ, ʩʢʨʫʯʠʚʘʥʠʷ; 

2) ʅʝ ʜʝʣʘʪʴ ʨʝʟʢʠʭ ʜʚʠʞʝʥʠʡ, ʥʝ ʧʨʦʚʦʮʠʨʦʚʘʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʝ 
ʙʦʣʠ; 

3) ɾʠʚʦʪ ʚʪʷʥʫʪ, ʷʛʦʜʠʮʳ ʥʘʧʨʘʚʣʝʥʳ ʢʧʝʨʝʜʠ ʝʱʝ ʜʦ ʥʘʯʘʣʘ 
ʣʶʙʦʛʦ ʜʚʠʞʝʥʠʷ; 

4) ɸʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʫʢʠ, ʥʦʛʠ, ʣʶʙʳʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ, ʯʪʦʙʳ 
ʠʟʙʝʞʘʪʴ ʥʘʧʨʷʞʝʥʠʷ ʚ ʩʧʠʥʝ; 

5) ʂʦʣʝʥʠ ʨʘʩʩʣʘʙʣʝʥʳ  

6) ʷʛʦʜʠʮʳ ʤʷʛʢʦ ʩʞʘʪʳ ʚʤʝʩʪʝ  

ʜʚʠʞʝʥʠʝ ʢʦʧʯʠʢʘ ʢ ʞʠʚʦʪʫ 

7) ɺʩʝ ʪʝʣʦ ʜʦʣʞʥʦ ʩʪʨʝʤʠʪʴʩʷ ʦʪ ʥʦʛ ʚʚʝʨʭ ʙʝʟ ʩʢʨʫʯʠʚʘʥʠʷ 
ʪʫʣʦʚʠʱʘ 

 

ʈʠʩʫʥʦʢ 12. ʇʦʣʦʞʝʥʠʝ ʛʦʣʦʚʳ (ʩʭʝʤʘ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ). 

 

1) ʉʦʚʤʝʱʘʪʴ ʣʠʥʠʶ ʛʣʘʟʘ ʩ ʣʠʥʠʝʡ ʧʨʝʜʤʝʪʦʚ, ʥʘ ʢʦʪʦʨʳʝ ʩʤʦʪʨʠʪ 
ʧʘʮʠʝʥʪ 

2) ʇʦʜʙʦʨʦʜʦʢ ʯʫʪʴ ʦʧʫʱʝʥ ʠ ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʝʤʥʦʛʦ ʢʥʫʪʨʠ 

3) ʇʨʠ ʵʪʦʤ ʚʦʟʥʠʢʘʝʪ ʦʱʫʱʝʥʠʝ ʨʘʩʪʷʞʝʥʠʷ ʧʦ ʟʘʜʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʰʝʠ 

4) ʅʘʜʘʚʠʪʝ 2-4 ʧʘʣʴʮʘʤʠ ʥʘ ʤʘʢʫʰʢʫ, ʜʦʣʞʥʦ ʚʦʟʥʠʢʥʫʪʴ ʦʱʫʱʝʥʠʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

 

 

 

 

ʈʠʩʫʥʦʢ 13. ʂʘʢ ʚʩʪʘʪʴ, ʩʝʩʪʴ, ʣʝʯʴ (ʢʨʦʚʘʪʴ) (ʩʭʝʤʘ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ). 
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1) ɺʩʪʘʪʴ ʩʧʠʥʦʡ ʢ ʢʨʦʚʘʪʠ, ʥʦʛʠ ʢʦʥʪʘʢʪʠʨʫʶʪ ʩ ʝʝ ʢʨʘʝʤ. 
ʀʩʧʦʣʴʟʫʡʪʝ ʩʚʦʠ ʨʫʢʠ, ʯʪʦʙʳ ʧʦʤʦʯʴ 

ʧʦʜʜʝʨʞʘʪʴ ʩʝʙʷ, ʘ ʪʘʢʞʝ ʯʪʦʙʳ ʧʨʠʧʦʜʥʷʪʴ ʷʛʦʜʠʮʳ ʠ ʩʝʩʪʴ 

ʫʜʦʙʥʦ 

2) ʇʦʣʦʞʠʪʝ ʦʙʝ ʨʫʢʠ ʥʘ ʢʨʦʚʘʪʴ ʢ ʧʦʜʫʰʢʝ.  ɸʢʢʫʨʘʪʥʦ ʦʪʦʨʚʠʪʝ 
ʥʦʛʠ ʦʪ ʧʦʣʘ ʠ ʢʘʯʥʠʪʝ ʠʭ ʚʚʝʨʭ, ʵʪʦ ʧʦʟʚʦʣʠʪ ʣʝʯʴ ʥʘ ʙʦʢ 

3) ʂʦʣʝʥʠ ʩʦʛʥʫʪʳ ʠ ʜʝʨʞʠʪʝ ʠʭ ʚʤʝʩʪʝ. ʈʫʢʠ ʥʘ ʙʝʜʨʘʭ, ʢʦʧʯʠʢ 
ʥʘʧʨʘʚʴʪʝ ʢ ʞʠʚʦʪʫ ʠ ʧʦʚʝʨʥʠʪʝ ʩʧʠʥʫ ʚʤʝʩʪʝ ʩ ʧʣʝʯʘʤʠ ʠ ʥʦʛʘʤʠ 

ʦʜʥʦ ʮʝʣʦʝ 

4) ʃʝʞʘ ʥʘ ʩʧʠʥʝ ʩ ʩʦʛʥʫʪʳʤʠ ʢʦʣʝʥʷʤʠ, ʫʜʝʨʞʠʚʘʡʪʝ ʢʦʧʯʠʢ ʚ 
ʥʘʧʨʘʚʣʝʥʠʠ ʞʠʚʦʪʘ ʠ ʧʦʚʝʨʥʠʪʝʩʴ ʥʘ ʙʦʢ.  

5) ʇʦʜʥʠʤʠʪʝ ʧʣʝʯʠ ʦʪ ʦʪʪʘʣʢʠʚʘʷʩʴ ʦʪ ʢʨʦʚʘʪʠ ʣʦʢʪʷʤʠ ʩ ʨʫʢʠ ʠ 
ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʩʪʦʨʦʞʥʦ ʩʚʝʰʠʚʘʡʪʝ ʦʙʝ ʥʦʛʠ ʩ ʢʨʦʚʘʪʠ.  

6) ʀʩʧʦʣʴʟʫʡʪʝ ʨʫʢʠ, ʯʪʦʙʳ ʧʦʤʦʯʴ ʚʩʪʘʪʴ ʠ ʩʷʜʴʪʝ ʷʛʦʜʠʮʘʤʠ ʥʘ 
ʢʨʘʡ ʢʨʦʚʘʪʠ. ʇʦʩʪʘʚʴʪʝ ʦʜʥʫ ʥʦʛʫ ʥʝʤʥʦʛʦ ʚʧʝʨʝʜʠ ʜʨʫʛʦʡ ʧʦʜ 

ʢʨʦʚʘʪʴʶ, ʝʩʣʠ ʵʪʦ ʚʦʟʤʦʞʥʦ. 

ʆʪʪʘʣʢʠʚʘʡʪʝʩʴ ʷʛʦʜʠʮʘʤʠ, ʩʧʠʥʘ ʧʨʷʤʘʷ, ʧʦʤʦʛʘʡʪʝ ʩʝʙʝ ʚʩʪʘʪʴ 

ʨʫʢʘʤʠ ʠ ʥʦʛʘʤʠ. 

 

ʈʠʩʫʥʦʢ 14. ʂʘʢ ʚʩʪʘʪʴ, ʩʝʩʪʴ (ʩʪʫʣ) (ʩʭʝʤʘ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ). 

 

ʉʝʩʪʴ 

Å ɺʩʪʘʪʴ ʩʧʠʥʦʡ ʢ ʩʪʫʣʫ. ʅʦʛʘʤʠ ʯʫʚʩʪʚʦʚʘʪʴ 
ʩʠʜʝʥʠʝ ʩʪʫʣʘ 

Å ʆʜʥʫ ʥʦʛʫ ʟʘʚʝʜʠʪʝ ʧʦʜ ʢʨʘʡ ʩʪʫʣʘ, ʝʩʣʠ ʵʪʦ 

ʚʦʟʤʦʞʥʦ. ʅʘʧʨʘʚʣʷʷ ʢʦʧʯʠʢ ʢ ʞʠʚʦʪʫ, ʩʦʛʥʠʪʝ 

ʢʦʣʝʥʠ, ʯʪʦʙʳ ʦʧʫʩʪʠʪʴ ʩʝʙʷ ʥʘ ʩʪʫʣ. 

ʀʩʧʦʣʴʟʫʡʪʝ ʨʫʢʠ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʠ ʧʝʨʝʤʝʱʝʥʠʷ 

ʷʛʦʜʠʮ ʢ ʩʧʠʥʢʝ ʩʪʫʣʘ 

ɺʩʪʘʪʴ 

Å ʉ ʧʦʤʦʱʴʶ ʨʫʢ ʧʦʜʦʜʚʠʥʫʪʴʩʷ ʢ ʢʨʘʶ ʩʪʫʣʘ, 
ʩʧʠʥʫ ʜʝʨʞʘʪʴ ʧʨʷʤʦ. ʇʦʩʪʘʚʴʪʝ ʦʜʥʫ ʥʦʛʫ 

ʥʝʤʥʦʛʦ ʚʧʝʨʝʜʠ ʜʨʫʛʦʡ, ʝʩʣʠ ʵʪʦ ʚʦʟʤʦʞʥʦ. 

ʂʦʧʯʠʢ ʥʘʧʨʘʚʣʷʝʪʩʷ ʢ ʞʠʚʦʪʫ, ʷʛʦʜʠʮʳ ʤʷʛʢʦ 

ʩʞʘʪʳ, ʦʪʪʘʣʢʠʚʘʡʪʝʩʴ ʨʫʢʘʤʠ ʠ ʥʦʛʘʤʠ 

 

ʈʠʩʫʥʦʢ 15. ʇʦʜʲʝʤ ʪʷʞʝʩʪʝʡ (ʩʭʝʤʘ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ). 

 

 

ʇʦʜʛʦʪʦʚʠʪʴʩʷ ʜʣʷ ʧʦʜʲʝʤʘ, ʧʨʝʜʤʝʪ ʜʦʣʞʝʥ ʙʳʪʴ ʤʘʢʩʠʤʘʣʴʥʦ 

ʧʨʠʙʣʠʞʝʥ ʢ ʪʝʣʫ ʠ ʢ ʢʦʣʝʥʷʤ ʧʝʨʝʜ ʧʦʜʲʝʤʦʤ.  

ʉʦʛʥʠʪʝ ʚʘʰʠ ʢʦʣʝʥʠ ʠ ʜʝʨʞʠʪʝ ʚʘʰʠ ʨʫʢʠ ʙʣʠʟʢʦ ʢ 

ʪʝʣʫ. 

 

ɼʠʘʛʦʥʘʣʴʥʳʡ ʧʦʜʲʝʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʭʦʨʦʰʫʶ ʧʦʜʜʝʨʞʠʚʘʶʱʫʶ ʙʘʟʫ 

ʧʨʠ ʧʦʜʲʝʤʝ ʪʷʞʝʣʳʭ ʠʣʠ ʥʝʫʜʦʙʥʳʭ ʧʦ ʬʦʨʤʝ ʧʨʝʜʤʝʪʦʚ 

 

 

ʇʘʮʠʝʥʪʘ ʪʘʢʞʝ ʚʘʞʥʦ ʦʙʫʯʠʪʴ ʦʩʥʦʚʘʤ ʙʳʪʦʚʦʡ ʟʘʱʠʪʳ ʩʧʠʥʳ:  
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1)  ʆʜʝʚʘʥʠʝ 

Å ʆʜʝʞʜʘ ʜʦʣʞʥʘ ʙʳʪʴ ʨʷʜʦʤ, ʜʦ ʥʝʝ ʣʝʛʢʦ ʜʦʙʨʘʪʴʩʷ ʠ ʣʝʛʢʦ ʥʘʜʝʪʴ. 

ʆʜʝʞʜʘ ʜʦʣʞʥʘ ʙʳʪʴ ʪʘʢʦʡ, ʯʪʦʙʳ ʝʝ ʣʝʛʢʦ ʤʦʞʥʦ ʙʳʣʦ ʦʜʝʪʴ ʠ ʩʥʷʪʴ, 

Å ʅʝ ʧʦ ʨʘʟʤʝʨʫ ʧʦʜʦʙʨʘʥʥʘʷ ʦʙʫʚʴ ʤʦʞʝʪ ʩʦʟʜʘʪʴ ʧʨʦʙʣʝʤʳ ʩ ʧʦʜʜʝʨʞʘʥʠʝʤ ʙʘʣʘʥʩʘ, 

Å ɺʳʩʦʢʠʝ ʢʘʙʣʫʢʠ ʠ ʠʟʥʦʰʝʥʥʳʝ ʢʘʙʣʫʢʠ ʠ ʧʦʜʦʰʚʳ ʤʦʛʫʪ ʜʦʙʘʚʠʪʴ ʜʠʩʢʦʤʬʦʨʪ ʚ 
ʩʧʠʥʝ ʧʨʠ ʭʦʜʴʙʝ, 

Å ʇʣʦʩʢʦʩʪʦʧʠʝ ʠ ʜʝʚʠʘʮʠʠ ʩʪʦʧʳ ʠ ʘʨʪʨʠʪ ʛʦʣʝʥʦʩʪʦʧʥʦʛʦ ʩʫʩʪʘʚʘ ʤʦʛʫʪ ʪʘʢʞʝ 
ʥʘʨʫʰʘʪʴ ʧʦʭʦʜʢʫ, 

Å ʅʝʦʙʭʦʜʠʤʦ ʥʦʩʠʪʴ ʦʨʪʦʧʝʜʠʯʝʩʢʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʦʙʫʚʴ, 

Å ɼʣʠʥʥʳʡ ʦʙʫʚʥʦʡ ʨʦʞʦʢ ʤʦʞʝʪ ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ ʥʘʢʣʦʥ ʧʨʠ ʦʙʫʚʘʥʠʠ, 

Å ʇʦ ʚʦʟʤʦʞʥʦʩʪʠ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʟʘʚʷʟʳʚʘʥʠʷ ʰʥʫʨʢʦʚ, 

Å ʇʘʮʠʝʥʪʘʤ ʩʣʝʜʫʝʪ ʠʟʙʝʛʘʪʴ ʜʝʨʞʘʪʴ ʩʚʦʡ ʙʫʤʘʞʥʠʢ ʚ ʟʘʜʥʝʤ ʢʘʨʤʘʥʝ, ʜʦʩʪʘʚʘʥʠʝ 
ʢʦʪʦʨʦʛʦ ʠʟ ʧʦʣʦʞʝʥʠʷ ʩʠʜʷ, ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʙʦʣʴ, 

Å ɻʨʦʤʦʟʜʢʠʝ ʠ ʪʷʞʝʣʳʝ ʣʠʯʥʳʝ ʚʝʱʠ (ʢʦʰʝʣʴʢʠ, ʧʦʨʪʤʦʥʝ) ʣʫʯʰʝ ʜʝʨʞʘʪʴ ʚ 
ʢʘʨʤʘʥʘʭ ʚʝʨʭʥʝʡ ʦʜʝʞʜʳ ʠʣʠ ʧʦʜ ʧʦʜʫʰʢʦʡ ʩʠʜʝʥʴʷ, ʯʪʦ ʩʥʠʟʠʪ ʥʘʛʨʫʟʢʫ ʥʘ ʩʧʠʥʫ. 

2) ʀʩʧʦʣʴʟʦʚʘʪʴ ʦʯʢʠ ʠ ʩʣʫʭʦʚʳʝ ʘʧʧʘʨʘʪʳ, ʯʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʥʘʧʨʷʞʝʥʠʝ ʚ ʰʝʝ 

3) ʆʨʛʘʥʠʟʘʮʠʷ ʙʳʪʘ 

Å ʉʠʜʝʥʴʝ ʪʫʘʣʝʪʘ ʜʦʣʞʥʦ ʙʳʪʴ ʫʜʦʙʥʦ ʚʳʩʦʢʠʤ 

Å ʅʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʧʝʨʠʣʘ ʠʣʠ ʦʧʦʨʫ ʚ ʜʫʰʝ ʠʣʠ ʚʘʥʥʦʡ  

Å ɻʠʙʢʠʡ ʰʣʘʥʛ, ʯʪʦʙʳ ʯʠʩʪʠʪʴ ʟʫʙʳ, ʫʤʳʚʘʪʴʩʷ 

4) ʂʨʦʚʘʪʴ 

Å ʆʨʪʦʧʝʜʠʯʝʩʢʠʡ ʫʤʝʨʝʥʥʦ ʪʚʝʨʜʳʡ ʤʘʪʨʘʩ ʥʘ ʞʝʩʪʢʦʡ ʦʩʥʦʚʝ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʪʴ 
ʨʘʚʥʦʤʝʨʥʦʝ ʜʘʚʣʝʥʠʝ ʜʣʷ ʛʦʣʦʚʳ, ʧʣʝʯ ʠ ʚʜʦʣʴ ʧʦʟʚʦʥʦʯʥʠʢʘ ʣʝʞʘ ʥʘ ʩʧʠʥʝ ʠʣʠ ʥʘ ʙʦʢʫ. 

ʇʦʣʦʞʝʥʠʝ ʥʘ ʞʠʚʦʪʝ ʣʫʯʰʝ ʠʟʙʝʛʘʪʴ ʠʣʠ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʨʘʟʤʝʱʘʪʴ ʧʦʜʫʰʢʫ ʧʦʜ ʞʠʚʦʪ, 

ʯʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʯʨʝʟʤʝʨʥʳʡ ʧʦʷʩʥʠʯʥʳʡ ʣʦʨʜʦʟ.  

Å ʇʦʜʫʰʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʤʷʛʢʦʡ, ʯʪʦʙʳ ʥʘ ʥʝʡ ʙʳʣʦ ʫʜʦʙʥʦ ʣʝʞʘʪʴ ʥʘ 

ʩʧʠʥʝ. ʄʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʜʫʰʢʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʰʝʠ. 

Å ʉʪʫʣ ʜʦʣʞʝʥ ʩʪʦʷʪʴ ʨʷʜʦʤ ʩ ʢʨʦʚʘʪʴʶ, ʵʪʦ ʤʦʞʝʪ ʧʦʤʦʯʴ ʣʝʯʴ ʠ ʚʩʪʘʪʴ 

5) ʈʘʙʦʯʝʝ ʤʝʩʪʦ (ʨʠʩʫʥʦʢ 16)  

 

ʈʠʩʫʥʦʢ 16. ʆʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ (ʩʭʝʤʘ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ). 

 

ʆʧʦʨʘ ʜʣʷ ʩʧʠʥʳ, 

ʥʦʛʠ ʥʘ ʧʦʣʫ, 
ʣʦʢʪʠ ʥʘ ʧʦʜʣʦʢʦʪʥʠʢʘʭ, 

ʵʢʨʘʥ ʤʦʥʠʪʦʨʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʨʷʤʦ ʧʝʨʝʜ ʣʠʮʦʤ ʧʘʮʠʝʥʪʘ ʠ ʯʫʪʴ ʥʠʞʝ 

ʫʨʦʚʥʷ ʝʛʦ ʛʣʘʟ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʣʠʰʥʠʭ ʜʚʠʞʝʥʠʡ ʠ ʧʦʚʦʨʦʪʦʚ ʛʦʣʦʚʳ, 
ʪʝʤ ʩʘʤʳʤ ʫʤʝʥʴʰʠʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʧʦʟʚʦʥʦʯʥʠʢ. 

ɼʝʣʘʪʴ ʧʝʨʝʨʳʚʳ ʚ ʨʘʙʦʪʝ. ʀʜʝʘʣʴʥʳʡ ʨʝʞʠʤ: 45 ʤʠʥ ï ʨʘʙʦʪʘ, 10 ʤʠʥ ï 

ʦʪʜʳʭ, ʟʘ ʵʪʦ ʚʨʝʤʷ ʥʫʞʥʦ ʚʩʪʘʪʴ ʠ ʥʝʤʥʦʛʦ ʧʦʭʦʜʠʪʴ, ʯʪʦʙʳ ʨʘʟʤʷʪʴʩʷ. 

ʉʜʝʣʘʪʴ ʥʝʩʣʦʞʥʳʝ ʫʧʨʘʞʥʝʥʠʷ ʫʢʘʟʘʥʥʳʝ ʚ ʨʠʩ. 12-13.  

 

 

6) ɼʣʠʪʝʣʴʥʦʝ ʩʪʦʷʥʠʝ 

ʀʩʧʦʣʴʟʦʚʘʪʴ ʥʝʙʦʣʴʰʦʝ ʧʦʜʥʦʞʠʝ, ʯʪʦʙʳ ʩʦʛʥʫʪʴ ʦʜʥʫ ʥʦʛʫ. 

ɼʚʠʞʝʥʠʝ ʢʦʧʯʠʢʘ ʢ ʞʠʚʦʪʫ ʩ ʤʷʛʢʠʤ ʩʞʘʪʠʝʤ ʷʛʦʜʠʮ ʩʥʠʞʘʝʪ ʜʘʚʣʝʥʠʝ ʥʘ 

ʧʦʷʩʥʠʯʥʳʝ ʧʦʟʚʦʥʢʠ.  

ɼʣʷ ʧʘʮʠʝʥʪʦʚ ʩʦ ʩʪʝʥʦʟʦʤ ʧʦʟʚʦʥʦʯʥʦʛʦ ʢʘʥʘʣʘ ʦʧʦʨʘ ʨʫʢʘʤʠ ʢ ʩʪʝʥʝ ʠʣʠ ʩʧʠʥʢʝ ʩʪʫʣʘ 

ʤʦʞʝʪ ʧʨʠʥʝʩʪʠ ʦʙʣʝʯʝʥʠʝ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʥʝʚʦʟʤʦʞʥʦ ʩʠʜʝʪʴ. 

ʊʨʦʩʪʴ ʩʦ ʩʢʣʘʜʥʦʡ ʩʢʘʤʝʝʯʢʦʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʴʰʝ ʣʠʯʥʦʡ ʩʚʦʙʦʜʳ ʢʘʢ ʥʘ 

ʧʨʦʛʫʣʢʘʭ, ʪʘʢ ʠ ʧʨʠ ʩʪʦʷʥʠʠ ʚ ʦʯʝʨʝʜʠ. 

7) ɽʟʜʘ ʚ ʘʚʪʦʤʦʙʠʣʝ ʠ ʘʚʪʦʧʨʠʩʧʦʩʦʙʣʝʥʠʷ 

ɸʚʪʦʢʨʝʩʣʦ ʪʚʝʨʜʦʝ ʩ ʭʦʨʦʰʝʡ ʦʧʦʨʦʡ ʜʣʷ ʛʨʫʜʥʦʛʦ ʠ ʧʦʜʜʝʨʞʢʦʡ ʜʣʷ ʧʦʷʩʥʠʯʥʦʛʦ 

ʦʪʜʝʣʘ 
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ʀʟʙʝʛʘʪʴ ʢʦʚʰʝʦʙʨʘʟʥʳʝ ʠ ʤʷʛʢʠʝ ʩʠʜʝʥʠʷ. 

ɾʝʣʘʪʝʣʴʥʦ, ʯʪʦʙʳ ʙʳʣʘ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʨʝʛʫʣʠʨʦʚʢʘ ʩʠʜʝʥʠʷ.  

ɼʣʠʥʥʳʝ ʘʚʪʦʧʦʝʟʜʢʠ ʣʫʯʰʝ ʠʟʙʝʛʘʪʴ, ʢʘʞʜʳʡ ʯʘʩ ʚʳʭʦʜʠʪʴ ʠʟ ʤʘʰʠʥʳ ʠ ʨʘʟʤʠʥʘʪʴʩʷ, 

ʧʦʩʠʜʝʪʴ ʩ ʧʨʷʤʳʤʠ ʥʦʛʘʤʠ ʩʣʝʛʢʘ ʩʦʛʥʫʪʳʤʠ ʚ ʢʦʣʝʥʷʭ 

ɽʩʣʠ ʚʦʟʤʦʞʥʦ ʧʨʠ ʟʘʛʨʫʟʢʝ ʘʚʪʦʤʦʙʠʣʷ ʧʘʢʝʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʟʤʝʱʝʥʳ ʥʘ 

ʧʘʩʩʘʞʠʨʩʢʦʤ ʩʠʜʝʥʴʝ ʠʣʠ ʥʘ ʟʘʜʥʝʤ ʩʠʜʝʥʴʝ ʨʷʜʦʤ ʩ ʜʚʝʨʴʶ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʰʠʨʦʢʦʫʛʦʣʴʥʦʛʦ ʟʝʨʢʘʣʘ ʟʘʜʥʝʛʦ ʚʠʜʘ ʧʦʤʦʞʝʪ ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ 

ʙʦʣʝʟʥʝʥʥʳʝ ʩʢʨʫʯʠʚʘʥʠʝ ʧʨʠ ʜʚʠʞʝʥʠʠ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʧʘʨʢʦʚʢʝ. 

ɽʩʣʠ ʪʷʞʝʣʳʝ ʧʘʢʝʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʛʨʫʞʝʥʳ ʠʣʠ ʚʳʛʨʫʞʝʥʳ, ʧʘʮʠʝʥʪ ʜʦʣʞʝʥ 

ʦʙʨʘʪʠʪʴʩʷ ʟʘ ʧʦʤʦʱʴʶ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʣʝʩʥʳʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ. 

8) ʇʠʪʘʥʠʝ 

ʉʧʝʮʠʘʣʴʥʦʡ ʜʠʝʪʳ ʧʨʠ ʙʦʣʠ ʚ ʩʧʠʥʝ ʥʝʪ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ ʩ 

ʥʝʦʙʭʦʜʠʤʳʤ ʦʙʲʝʤʦʤ ʞʠʜʢʦʩʪʠ ʧʦʤʦʛʘʝʪ ʠʟʙʝʞʘʪʴ ʟʘʧʦʨʦʚ ʠ ʤʦʞʝʪ ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ 

ʥʘʧʨʷʞʝʥʠʝ ʚ ʪʫʘʣʝʪʝ. 

9) ʆʨʪʝʟʳ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ 

ʂʦʨʩʝʪʳ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʦʙʣʝʛʯʝʥʠʝ ʧʨʠ ʦʩʪʨʦʡ ʠ ʦʙʦʩʪʨʝʥʠʠ ʭʨʦʥʠʯʝʩʢʦʡ ʙʦʣʠ ʚ 

ʩʧʠʥʝ. ʆʜʥʘʢʦ ʢʦʨʩʝʪ ʤʦʞʥʦ ʥʦʩʠʪʴ ʧʝʨʚʳʝ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʦʙʦʩʪʨʝʥʠʷ ʙʦʣʠ. ɽʛʦ 

ʜʣʠʪʝʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʢʦʨʩʝʪʘ ʤʦʞʝʪ ʦʩʣʘʙʠʪʴ ʧʘʨʘʩʧʠʥʘʣʴʥʳʝ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʩʫʛʫʙʣʝʥʠʶ ʙʦʣʠ. ʇʘʮʠʝʥʪʳ, ʥʦʩʷʱʠʝ ʢʦʨʩʝʪʳ, ʜʦʣʞʥʳ ʫʢʨʝʧʣʷʪʴ ʤʳʰʮʳ ʙʨʶʰʥʦʛʦ 

ʧʨʝʩʩʘ, ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʧʦʜʜʝʨʞʠʚʘʶʱʫʶ ʬʫʥʢʮʠʶ ʤʳʰʮ ʞʠʚʦʪʘ. 

ʂʦʨʩʝʪʳ ʪʨʫʜʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫ ʙʝʨʝʤʝʥʥʳʭ ʠ ʧʨʠ ʦʞʠʨʝʥʠʠ 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʧʘʮʠʝʥʪ ʩ ʙʦʣʴʶ ʣʶʙʦʡ ʪʷʞʝʩʪʠ ʜʦʣʞʝʥ ʭʦʜʠʪʴ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʘʨʪʨʠʪʦʤ 

ʙʝʜʨʘ, ʢʦʣʝʥʘ, ʩʪʦʧʳ ʠ ʛʦʣʝʥʦʩʪʦʧʥʦʛʦ ʩʫʩʪʘʚʘ, ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʪʨʦʩʪʠ ʠ ʬʠʢʩʘʪʦʨʦʚ. ʅʘʧʨʠʤʝʨ, ʧʘʣʢʠ ʜʣʷ ʩʢʘʥʜʠʥʘʚʩʢʦʡ ʭʦʜʴʙʳ, ʪʨʦʩʪʠ ʠ ʪ.ʜ. ʜʣʷ 

ʦʙʣʝʛʯʝʥʠʷ ʭʦʜʴʙʳ. ʀʭ ʜʣʠʥʘ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʨʦʩʪʫ ʧʘʮʠʝʥʪʘ, ʜʣʠʥʝ ʨʫʢ ʠ ʥʦʛ. 

ʈʝʟʠʥʢʘ ʥʘ ʢʦʥʮʝ ʪʨʦʩʪʠ ʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʛʣʘʜʢʦʡ ʠ ʥʝ ʩʢʦʣʴʟʠʪʴ ʧʦ ʤʦʢʨʦʡ ʧʦʚʝʨʭʥʦʩʪʠ.  

10) ʇʝʨʝʥʦʩʥʳʝ ʫʩʪʨʦʡʩʪʚʘ 

ɽʩʣʠ ʚʦʟʤʦʞʥʦ, ʧʘʮʠʝʥʪ ʥʝ ʜʦʣʞʝʥ ʧʝʨʝʥʦʩʠʪʴ ʚ ʨʫʢʘʭ ʪʷʞʝʣʳʝ ʢʦʰʝʣʴʢʠ, ʢʥʠʛʠ, 

ʧʦʨʪʬʝʣʠ, ʩʫʤʢʠ, ʠʥʩʪʨʫʤʝʥʪʳ ʠʣʠ ʙʘʛʘʞ. 

ʅʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʣʝʩʥʳʝ ʫʩʪʨʦʡʩʪʚʘ.  

ɻʨʫʟ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ ʧʘʢʝʪʳ, ʢʦʛʜʘ ʵʪʦ ʚʦʟʤʦʞʥʦ. 

ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, ʦʩʦʙʝʥʥʦ ʩ ʜʝʪʴʤʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʶʢʟʘʢʘ ʥʘ ʦʙʦʠʭ ʧʣʝʯʘʭ ʠ ʥʝ 

ʥʠʞʝ ʪʘʣʠʠ ʥʘ ʩʧʠʥʝ ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʜʣʷ ʧʝʨʝʥʦʩʘ ʚʝʱʝʡ ʩ ʤʝʥʴʰʠʤ 

ʥʘʧʨʷʞʝʥʠʝʤ ʥʘ ʩʪʨʫʢʪʫʨʳ ʧʦʟʚʦʥʦʯʥʠʢʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʝʯʝʥʠʝ ʧʘʮʠʝʥʪʘ ʩ ʙʦʣʴʶ ʚ ʩʧʠʥʝ ʚʩʝʛʜʘ ʷʚʣʷʝʪʩʷ 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʤ ʠ ʚʢʣʶʯʘʝʪ ʚʝʩʴ ʜʦʩʪʫʧʥʳʡ ʘʨʩʝʥʘʣ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʠ 

ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʳʭ ʤʝʪʦʜʦʚ ʩ ʫʯʝʪʦʤ ʚʦʟʨʘʩʪʘ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʦ ʧʦʚʦʜʫ 

ʢʦʪʦʨʳʭ ʧʘʮʠʝʥʪ ʧʨʠʥʠʤʘʝʪ ʥʝʩʢʦʣʴʢʦ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ. ʂʘʢ ʧʨʘʚʠʣʦ, ʵʪʦ 

ʘʮʝʪʠʣʩʘʣʠʮʠʣʦʚʘʷ ʢʠʩʣʦʪʘ, ʘʥʪʠʢʦʘʛʫʣʷʥʪʳ, ʘ ʪʘʢʞʝ ʧʨʝʧʘʨʘʪʳ, ʦʙʣʘʜʘʶʱʠʝ 

ʛʝʧʘʪʦʪʦʢʩʠʯʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʥʘʧʨʠʤʝʨ, ʧʘʨʘʮʝʪʘʤʦʣ ʠ ʘʣʢʦʛʦʣʴ, ʧʨʠʥʠʤʘʝʤʳʡ ʜʘʞʝ ʚ 

ʥʝʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ. ʇʨʠ ʥʘʟʥʘʯʝʥʠʠ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʪʝʨʘʧʠʠ ʩʣʝʜʫʝʪ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ 

ʧʨʠʥʮʠʧʘ: ʤʠʥʠʤʘʣʴʥʘʷ ʜʦʟʘ ʅʇɺʇ ʥʘ ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʡ ʢʦʨʦʪʢʠʡ ʩʨʦʢ [1].  

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʪʝʨʘʧʠʠ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʤʦʞʥʦ ʥʘʟʥʘʯʘʪʴ 

ʬʠʟʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʧʨʠʤʝʥʝʥʠʝ ʪʝʧʣʘ ʠ/ʠʣʠ ʭʦʣʦʜʘ, 

ʤʘʩʩʘʞ, ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʤʝʪʦʜʠʢʠ, ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʦʥʥʳʝ ʤʝʪʦʜʳ, ʤʘʥʫʘʣʴʥʘʷ ʪʝʨʘʧʠʷ, 

ʘʢʢʫʧʫʥʢʪʫʨʘ ʠ ʫʧʨʘʞʥʝʥʠʷ ʥʘ ʨʘʩʪʷʞʢʫ. ʅʦ ʝʜʠʥʩʪʚʝʥʥʦʝ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʧʨʦʛʥʦʟ ʧʨʠ ʙʦʣʠ ʚ ʩʧʠʥʝ - ʧʨʦʜʦʣʞʝʥʠʝ ʥʦʨʤʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɼʦʢʘʟʘʥʦ, ʯʪʦ ʥʝʩʣʦʞʥʳʝ ʫʧʨʘʞʥʝʥʠʷ ʧʦʣʝʟʥʳ ʧʨʠ ʭʨʦʥʠʯʝʩʢʠʭ, ʧʦʜʦʩʪʨʳʭ ʠ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʙʦʣʝʚʳʭ ʩʠʥʜʨʦʤʘʭ ʚ ʩʧʠʥʝ. ʀ ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʫ ʦʩʪʘʣʴʥʳʭ 

ʬʠʟʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʥʝʪ ʫʙʝʜʠʪʝʣʴʥʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʠʭ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʦʪʩʫʪʩʪʚʠʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʥʝ ʦʟʥʘʯʘʝʪ 
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ʦʪʩʫʪʩʪʚʠʝ ʧʦʣʴʟʳ. ʀ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʣʝʯʝʥʠʝ ʷʚʣʷʝʪʩʷ ʙʝʟʦʧʘʩʥʳʤ, ʥʝʜʦʨʦʛʠʤ ʠ 

ʢʦʤʬʦʨʪʥʳʤ ʜʣʷ ʧʘʮʠʝʥʪʘ, ʝʛʦ ʩʪʦʠʪ ʧʨʦʚʦʜʠʪʴ. 

ʊʘʢʞʝ ʚʘʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʦʛʨʦʤʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʧʨʦʛʥʦʟ ʚ ʣʝʯʝʥʠʠ 

ʧʘʮʠʝʥʪʘ ʩ ʙʦʣʴʶ ʚ ʩʧʠʥʝ ʦʢʘʟʳʚʘʝʪ ʝʛʦ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʫʨʦʚʝʥʴ ʠʥʪʝʣʣʝʢʪʘ. ʇʘʮʠʝʥʪ 

ʧʨʠʭʦʜʠʪ ʥʘ ʧʨʠʝʤ ʢ ʚʨʘʯʫ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʟʘ ʦʙʣʝʛʯʝʥʠʝʤ ʩʪʨʘʜʘʥʠʡ ʠ, ʚʦʟʤʦʞʥʦ, 

ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʩʠʪʫʘʮʠʠ, ʫʟʥʘʪʴ ʪʦʯʥʳʡ ʜʠʘʛʥʦʟ. ʇʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʩ ʙʦʣʴʶ ʚ ʩʧʠʥʝ ʥʘʜʦ 

ʞʠʪʴ ʠ ʨʘʙʦʪʘʪʴ, ʧʨʠʚʝʜʝʪ ʢ ʠʟʤʝʥʝʥʠʶ ʦʙʨʘʟʘ ʞʠʟʥʠ ʙʦʣʴʥʦʛʦ, ʚ ʢʦʪʦʨʦʤ ʜʚʠʛʘʪʝʣʴʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʜʦʣʞʥʘ ʨʘʟʫʤʥʦ ʩʦʯʝʪʘʪʴʩʷ ʩ ʨʝʞʠʤʦʤ ʨʘʟʛʨʫʟʢʠ ʤʳʰʝʯʥʦ-ʩʚʷʟʦʯʥʳʭ ʩʪʨʫʢʪʫʨ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. Public health advisory: FDA announces important changes and additional warnings for 

COX-2 selective and non-selective nonsteroidal anti-inflammatory drugs (NSAIDs). US 

Food and Drug Administration website.  

 

2. http://www.fda.gov/Drugs/DrugSafety/PostmarketDrugSafetyInformationforPatientsandP

roviders/ucm150314.htm. Published April 7,2005. Accessed September 20, 2013 
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ʆʉʊɽʆʇʆʈʆɿ ʀ ʅɽɺʈʆʃʆɻʀʏɽʉʂʀɽ ʆʉʃʆɾʅɽʅʀʗ 

ʃ.ʈ.ʂʘʜʳʨʦʚʘ (1), ɽ.ʉ. ɸʢʘʨʘʯʢʦʚʘ (2) 

 

1 1ʂɻʄɸ ï ʬʠʣʠʘʣ ʌɻɹʆʋ ɼʇʆ ʈʄɸʅʇʆ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʢʘʬʝʜʨʘ ʥʝʚʨʦʣʦʛʠʠ ʠ 

ʤʘʥʫʘʣʴʥʦʡ ʪʝʨʘʧʠʠ 

2 ʄʝʞʜʫʥʘʨʦʜʥʦʝ ʦʙʱʝʩʪʚʦ çʉʪʨʝʩʩ ʧʦʜ ʢʦʥʪʨʦʣʝʤè 

 

ʈʝʟʶʤʝ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʪʨʝʥʜʳ ʩʦʚʨʝʤʝʥʥʳʭ ʟʘʨʫʙʝʞʥʳʭ  

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʟʘʠʤʦʩʚʷʟʠ ʥʝʨʚʥʳʭ ʙʦʣʝʟʥʝʡ, ʜʝʧʨʝʩʩʠʠ ʠ ʦʩʪʝʦʧʦʨʦʟʘ, ʘ ʪʘʢʞʝ 

ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʦʙʦʩʥʦʚʘʪʴ ʚʢʣʶʯʝʥʠʝ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ ʚ ʧʝʨʝʯʝʥʴ 

ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʦʩʪʝʦʧʦʨʦʟʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʩʪʝʦʧʦʨʦʟ, ʤʠʥʝʨʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʢʦʩʪʥʦʡ ʪʢʘʥʠ, ʜʝʧʨʝʩʩʠʷ, 

ʘʥʪʠʜʝʧʨʝʩʩʘʥʪʳ, ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʦʩʣʦʞʥʝʥʠʷ  

Abstract In the present article we show the leading trends of modern foreign studies of 

relationship between nervous diseases, depression and osteoporosis, as well as to have an attempt 

to justify the inclusion of neurological disorders in the list of risk factors for osteoporosis. 

Keywords: osteoporosis, bone mineral density (BMD), depression, antidepressants, 

neurological disorders. 

 

ʇʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʢʣʠʥʠʯʝʩʢʠʤ ʧʨʦʷʚʣʝʥʠʝʤ ʦʩʪʝʦʧʦʨʦʟʘ (ʫʨʦʚʝʥʴ 

ʜʦʢʘʟʘʪʝʣʴʥʦʩʪʠ ɸ) ʩʣʫʞʘʪ ʧʝʨʝʣʦʤʳ ʢʦʩʪʝʡ, ʨʘʟʚʠʚʰʠʝʩʷ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ ʪʨʘʚʤʝ. 

ʅʘʠʙʦʣʝʝ ʪʠʧʠʯʥʳʤʠ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʧʝʨʝʣʦʤʳ ʛʨʫʜʥʳʭ ʠ ʧʦʷʩʥʠʯʥʳʭ ʧʦʟʚʦʥʢʦʚ, 

ʜʠʩʪʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʣʫʯʝʚʦʡ ʢʦʩʪʠ ʠ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ.  

ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʜʠʘʛʥʦʟʘ ʨʫʪʠʥʥʳʤ ʤʝʪʦʜʦʤ, ʬʠʢʩʠʨʫʶʱʠʤ ʥʘʣʠʯʠʝ ʦʩʪʝʦʧʦʨʦʟʘ, 

ʥʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʳʤ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʜʝʥʩʠʪʦʤʝʪʨʠʠ. ʇʨʠ ʵʪʦʤ ʧʘʮʠʝʥʪʦʚ 

ʩ ʧʝʨʝʣʦʤʘʤʠ ʧʦʟʚʦʥʢʦʚ, ʚʳʷʚʣʝʥʥʳʤʠ ʩʣʫʯʘʡʥʦ ʠʣʠ ʨʘʟʚʠʚʰʠʤʠʩʷ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ 

ʪʨʘʚʤʝ, ʥʘʜʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʙʦʣʴʥʳʭ ʩ ʦʩʪʝʦʧʦʨʦʟʦʤ ʜʘʞʝ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʟʥʘʯʝʥʠʷ 

ʤʠʥʝʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʨʠʪʝʨʠʷʤ ʜʠʘʛʥʦʟʘ ʦʩʪʝʦʧʦʨʦʟʘ. 

ɸ ʩʥʠʞʝʥʠʝ ʨʦʩʪʘ ʥʘ 2 ʩʤ ʠ ʙʦʣʝʝ ʟʘ 1 ï 3 ʛʦʜʘ ʥʘʙʣʶʜʝʥʠʷ ʠ/ʠʣʠ ʥʘ 4 ʩʤ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʨʦʩʪʦʤ ʚ 25 ʣʝʪ, ʷʚʣʷʝʪʩʷ ʧʦʚʦʜʦʤ ʜʣʷ ʨʝʥʪʛʝʥʦʛʨʘʬʠʠ ʧʦʟʚʦʥʦʯʥʠʢʘ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ 

ʧʝʨʝʣʦʤʦʚ ʧʦʟʚʦʥʢʦʚ, ʧʦʩʢʦʣʴʢʫ ʚʠʟʫʘʣʴʥʦ, ʵʪʠ ʧʝʨʝʣʦʤʳ ʠʤʝʥʥʦ ʪʘʢ ʠ ʧʨʦʷʚʣʷʶʪʩʷ - 

ʫʚʝʣʠʯʝʥʠʝʤ  ʛʨʫʜʥʦʛʦ ʢʠʬʦʟʘ, ʫʤʝʥʴʰʝʥʠʝʤ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʨʝʙʝʨʥʳʤʠ ʜʫʛʘʤʠ ʠ 

ʛʨʝʙʥʷʤʠ ʧʦʜʚʟʜʦʰʥʳʭ ʢʦʩʪʝʡ, ʧʦʷʚʣʝʥʠʝʤ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʩʪʝʥʦʡ ʠ ʟʘʪʳʣʢʦʤ ʧʨʠ 

ʠʟʤʝʨʝʥʠʠ ʨʦʩʪʘ [1]. ʅʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʙʦʣʴ ʚ ʩʧʠʥʝ ʧʨʠ ʧʝʨʝʣʦʤʘʭ ʧʦʟʚʦʥʢʦʚ ʥʝ 

ʠʤʝʝʪ ʩʧʝʮʠʬʠʯʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʘ ʪʘʢʞʝ ʪʦ, ʯʪʦ ʥʠʟʢʘʷ ʤʠʥʝʨʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʢʦʩʪʥʦʡ 

ʪʢʘʥʠ, ʩʘʤʘ ʧʦ ʩʝʙʝ, ʥʝ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʢʦʥʢʨʝʪʥʳʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʩʠʤʧʪʦʤʘʤʠ. 

ʋ ʞʝʥʱʠʥ ʩʪʘʨʰʝ 70 ʣʝʪ, ʧʝʨʝʥʝʩʰʠʭ ʧʝʨʝʣʦʤ ʚʩʣʝʜʩʪʚʠʝ ʤʠʥʠʤʘʣʴʥʦʡ ʪʨʘʚʤʳ, 

ʜʠʘʛʥʦʟ ʦʩʪʝʦʧʦʨʦʟʘ ʤʦʞʥʦ ʚʳʩʪʘʚʠʪʴ ʠ ʙʝʟ ʜʝʥʩʠʪʦʤʝʪʨʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ɺʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ, ʢʣʠʥʠʯʝʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʦʩʪʝʦʧʦʨʦʪʠʯʝʩʢʠʭ 

ʧʝʨʝʣʦʤʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʦʩʥʦʚʘʥʘ ʥʘ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʠʤʧʪʦʤʦʚ, ʚʢʣʶʯʘʷ ʞʘʣʦʙʳ, ʘʥʘʤʥʝʟ, 

ʜʘʥʥʳʝ ʦʙʲʝʢʪʠʚʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʮʝʥʢʫ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ.  

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʧʨʦʛʥʦʟ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʯʪʦ ʢ 

2020 ʛʦʜʫ ʜʝʧʨʝʩʩʠʷ ʩʪʘʥʝʪ ʚʪʦʨʦʡ ʧʦʩʣʝ ʙʦʣʝʟʥʝʡ ʩʝʨʜʮʘ ʧʨʠʯʠʥʦʡ ʠʥʚʘʣʠʜʥʦʩʪʠ ʠ 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʩʤʝʨʪʠ ʚ ʩʪʨʘʥʘʭ ʩ ʨʘʟʚʠʪʦʡ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʦʡ [2], ʩʣʝʜʫʝʪ 

ʦʧʨʝʜʝʣʠʪʴ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʚʢʣʶʯʝʥʠʷ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ ʚ ʧʝʨʝʯʝʥʴ 

ʦʩʪʝʦʧʦʨʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ.  

ʇʦ ʩʝʡ ʜʝʥʴ, ʧʘʪʦʛʝʥʝʟ ʧʦʪʝʨʠ ʢʦʩʪʥʦʡ ʤʘʩʩʳ ʧʨʠ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚʘʭ 

ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪʦʤ ʜʠʩʢʫʩʩʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʥʝʤʝʮʢʠʭ ʧʨʦʬʝʩʩʦʨʦʚ ʂʸʣʷ, ʈĨʜʦʣʴʬʘ ʠ ʜʨ. 

ʠʟ ʤʶʥʭʝʥʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʧʩʠʭʠʘʪʨʠʠ ʠʤ. ʄʘʢʩʘ ʇʣʘʥʢʘ, ʠʟʫʯʘʚʰʠʭ ʪʘʢʠʝ ʧʦʪʝʨʠ ʧʨʠ 

ʥʝʧʩʠʭʠʘʪʨʠʯʝʩʢʠʭ ʤʝʜʠʮʠʥʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ (ʚ ʦʩʥʦʚʥʦʤ, ʜʝʧʨʝʩʩʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚʘʭ) 
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ʥʘʰʣʠ ʩʚʷʟʴ ʤʝʞʜʫ ʘʢʪʠʚʘʮʠʝʡ ʦʩʪʝʦʢʣʘʩʪʦʚ ʢʣʝʪʦʢ ʠ ʜʠʩʙʘʣʘʥʩʦʤ ʧʨʦ-ʠ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ. ʇʦʩʢʦʣʴʢʫ ʦʙʰʠʨʥʳʝ ʜʝʧʨʝʩʩʠʠ ʩʚʷʟʘʥʳ ʪʘʢʞʝ ʩ 

ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʮʠʪʦʢʠʥʦʚ ʩʳʚʦʨʦʪʢʠ, ʘʚʪʦʨʳ ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʧʦʪʝʨʷ 

ʢʦʩʪʥʦʡ ʤʘʩʩʳ ʫ ʙʦʣʴʥʳʭ ʩ ʦʙʰʠʨʥʳʤ ʜʝʧʨʝʩʩʠʚʥʳʤ ʨʘʩʩʪʨʦʡʩʪʚʦʤ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʤ 

ʧʦʛʨʘʥʠʯʥʳʤ ʨʘʩʩʪʨʦʡʩʪʚʦʤ ʣʠʯʥʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩʦ ʩʧʦʩʦʙʥʦʩʪʴʶ ʮʠʪʦʢʠʥʦʚ 

ʘʢʪʠʚʠʨʦʚʘʪʴ ʢʣʝʪʢʠ ʦʩʪʝʦʢʣʘʩʪʦʚ. ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠ, ʜʚʘʜʮʘʪʴ ʜʚʘ ʧʘʮʠʝʥʪʘ ʩ 

ʧʦʛʨʘʥʠʯʥʳʤ ʨʘʩʩʪʨʦʡʩʪʚʦʤ ʣʠʯʥʦʩʪʠ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʤ ʪʝʢʫʱʠʤ ʠʣʠ ʠʩʧʳʪʘʥʥʳʤ ʚ 

ʪʝʯʝʥʠʝ ʞʠʟʥʠ ʦʙʰʠʨʥʳʤ ʜʝʧʨʝʩʩʠʚʥʳʤ ʨʘʩʩʪʨʦʡʩʪʚʦʤ ʙʳʣʠ ʩʨʘʚʥʝʥʳ ʩ 16 ʧʘʮʠʝʥʪʘʤʠ ʩ 

ʧʦʛʨʘʥʠʯʥʳʤ ʨʘʩʩʪʨʦʡʩʪʚʦʤ ʣʠʯʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʥʝ ʠʤʝʣʠ ʜʝʧʨʝʩʩʠʚʥʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ ʠ ʩ 

20 ʟʜʦʨʦʚʳʤʠ ʜʦʙʨʦʚʦʣʴʮʘʤʠ. ʄʠʥʝʨʘʣʴʥʫʶ ʧʣʦʪʥʦʩʪʴ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʦʮʝʥʠʚʘʣʠ ʩ 

ʧʦʤʦʱʴʶ ʜʚʦʡʥʦʡ ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʘʙʩʦʨʙʮʠʦʤʝʪʨʠʠ. ɹʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʤʘʨʢʝʨʳ ʢʦʩʪʥʦʡ 

ʪʢʘʥʠ, ʘ ʪʘʢʞʝ ʵʥʜʦʢʨʠʥʥʳʡ ʠ ʠʤʤʫʥʥʳʡ ʩʪʘʪʫʩʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ 

ʤʠʥʝʨʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʫ 10 ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʛʨʘʥʠʯʥʳʤ ʨʘʩʩʪʨʦʡʩʪʚʦʤ ʧʣʶʩ 

ʪʝʢʫʱʠʤ ʦʙʰʠʨʥʳʤ ʜʝʧʨʝʩʩʠʚʥʳʤ ʵʧʠʟʦʜʦʤ ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʫ ʟʜʦʨʦʚʳʭ 

ʣʶʜʝʡ ʠ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʛʨʘʥʠʯʥʳʤ ʨʘʩʩʪʨʦʡʩʪʚʦʤ ʣʠʯʥʦʩʪʠ ʙʝʟ ʜʝʧʨʝʩʩʠʠ. ɿʥʘʯʝʥʠʷ 

ʫʨʦʚʥʝʡ ʦʩʪʝʦʢʘʣʴʮʠʥʘ, ʢʦʨʪʠʟʦʣʘ ʚ ʩʳʚʦʨʦʪʢʝ, ʬʘʢʪʦʨʘ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ (ʌʅʆ) ʠ 

ʠʥʪʝʨʣʝʡʢʠʥʘ-6 ʙʳʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʛʨʘʥʠʯʥʳʤ ʨʘʩʩʪʨʦʡʩʪʚʦʤ ʧʣʶʩ 

ʪʝʢʫʱʠʤ ʦʙʰʠʨʥʳʤ ʜʝʧʨʝʩʩʠʚʥʳʤ ʵʧʠʟʦʜʦʤ, ʯʝʤ ʫ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ. ʕʪʠ ʟʥʘʯʝʥʠʷ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʌʅʆ, ʥʦ ʦʙʨʘʪʥʦ-ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ ʧʦʢʘʟʘʪʝʣʷʤ 

ʤʠʥʝʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʚ ʧʦʷʩʥʠʯʥʦʤ ʦʪʜʝʣʝ ʧʦʟʚʦʥʦʯʥʠʢʘ. ʇʘʮʠʝʥʪʳ ʩ 

ʧʦʛʨʘʥʠʯʥʳʤ ʨʘʩʩʪʨʦʡʩʪʚʦʤ ʣʠʯʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʥʝ ʠʤʝʶʪ ʪʝʢʫʱʝʡ ʠʣʠ ʠʩʧʳʪʘʥʥʦʡ ʚ 

ʞʠʟʥʠ ʜʝʧʨʝʩʩʠʠ ʥʝ ʧʦʢʘʟʳʚʘʶʪ ʠʟʤʝʥʝʥʠʡ ʥʠ ʚ ʤʠʥʝʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ, ʥʠ 

ʚ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʤ ʠʣʠ ʛʦʨʤʦʥʘʣʴʥʦʤ ʩʪʘʪʫʩʝ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʩʜʝʣʘʣʠ ʚʳʚʦʜ, ʯʪʦ 

ʤʦʣʦʜʳʝ ʞʝʥʱʠʥʳ ʩ ʧʦʛʨʘʥʠʯʥʳʤ ʨʘʩʩʪʨʦʡʩʪʚʦʤ ʣʠʯʥʦʩʪʠ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʤ ʦʙʰʠʨʥʳʤ 

ʜʝʧʨʝʩʩʠʚʥʳʤ ʨʘʩʩʪʨʦʡʩʪʚʦʤ ʠʤʝʶʪ ʧʦʚʳʰʝʥʥʳʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʦʩʪʝʦʧʦʨʦʟʘ. ʇʨʠ ʵʪʦʤ, 

ʧʦʛʨʘʥʠʯʥʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ ʣʠʯʥʦʩʪʠ, ʢʘʢ ʪʘʢʦʚʦʝ, ʥʝ ʩʚʷʟʘʥʦ ʩ ʥʠʟʢʦʡ ʤʠʥʝʨʘʣʴʥʦʡ 

ʧʣʦʪʥʦʩʪʴʶ ʢʦʩʪʥʦʡ ʪʢʘʥʠ. ʕʪʠ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʠʤʤʫʥʥʳʝ ʠ 

ʵʥʜʦʢʨʠʥʥʳʝ ʥʘʨʫʰʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʜʝʧʨʝʩʩʠʚʥʳʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʚ ʨʘʤʢʘʭ 

ʧʦʛʨʘʥʠʯʥʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ ʣʠʯʥʦʩʪʠ, ʤʦʛʫʪ ʠʛʨʘʪʴ ʨʦʣʴ ʚ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ, 

ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ ʧʦʪʝʨʠ ʢʦʩʪʥʦʡ ʤʘʩʩʳ ʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ [3].  

ɺ ʪʦʤ ʞʝ ʠʥʩʪʠʪʫʪʝ ʄʘʢʩʘ ʇʣʘʥʢʘ, ʧʨʦʬʝʩʩʦʨʘ ʐʚʝʡʛʝʨ, ɼʦʡʯʝʣʴ ʠ ʜʨ., 

ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʜʝʧʨʝʩʩʠʷ ʩʚʷʟʘʥʘ ʩ ʛʠʧʝʨʢʦʨʪʠʮʠʟʤʦʤ, ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʦʩʪʝʦʧʦʨʦʟʘ. 

ʆʜʥʘʢʦ, ʦʥʠ ʥʝ ʩʤʦʛʣʠ ʜʦ ʢʦʥʮʘ ʚʳʷʩʥʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʩʚʷʟʘʥʳ ʜʝʧʨʝʩʩʠʚʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ 

ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʤʠʥʝʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʢʦʩʪʠ. ɸʚʪʦʨʳ ʠʟʤʝʨʷʣʠ ʢʦʤʧʴʶʪʝʨʥʳʤ 

ʪʦʤʦʛʨʘʬʦʤ ʧʣʦʪʥʦʩʪʴ ʛʫʙʯʘʪʦʡ ʢʦʩʪʠ ʩ ʧʝʨʚʦʛʦ ʜʦ ʪʨʝʪʴʝʛʦ ʧʦʷʩʥʠʯʥʦʛʦ ʧʦʟʚʦʥʢʘ ʫ 80 

ʩʪʘʮʠʦʥʘʨʥʳʭ ʙʦʣʴʥʳʭ ʜʝʧʨʝʩʩʠʝʡ ʩʪʘʨʰʝ 40 ʣʝʪ ʠ ʩʨʘʚʥʠʚʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʩ ʜʘʥʥʳʤʠ 57 

ʟʜʦʨʦʚʳʭ ʠʩʧʳʪʫʝʤʳʭ. ʈʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ (ʩ ʨʝʛʨʝʩʩʦʤ ʚʦʟʨʘʩʪʘ) ʧʦʢʘʟʘʣ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʚʣʠʷʥʠʝ ʜʠʘʛʥʦʟʘ ʥʘ ʤʠʥʝʨʘʣʴʥʫʶ ʧʣʦʪʥʦʩʪʴ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʧʦʟʚʦʥʢʦʚ: ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʜʝʧʨʝʩʩʠʝʡ ʟʥʘʯʝʥʠʷ ʙʳʣʠ ʥʠʞʝ. ɸʚʪʦʨʳ ʧʨʠʭʦʜʷʪ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʜʝʧʨʝʩʩʠʷ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʦʩʪʝʦʧʦʨʦʟʘ [4].  

ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʶʪ ʜʦʢʪʦʨʘ ʀʪʘʡ ɹʘʙ ʠ ʈʘʟ ʗʨʤʠʷ ʚ ʩʚʦʸʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʚʷʟʠ 

ʜʝʧʨʝʩʩʠʠ ʠ ʦʩʪʝʦʧʦʨʦʟʘ ʧʨʠ ʥʘʟʥʘʯʝʥʠʷ ʩʝʣʝʢʪʠʚʥʳʭ ʠʥʛʠʙʠʪʦʨʦʚ ʦʙʨʘʪʥʦʛʦ ʟʘʭʚʘʪʘ 

ʩʝʨʦʪʦʥʠʥʘ. ʇʨʠ ʵʪʦʤ ʦʥʠ ʩʧʝʮʠʘʣʴʥʦ ʦʪʤʝʯʘʶʪ ʚʦʟʨʦʩʰʝʝ, ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ, ʢʦʣʠʯʝʩʪʚʦ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʠ ʜʝʧʨʝʩʩʠʠ ʠ ʦʩʪʝʦʧʦʨʦʟʘ[5].  ɹʦʣʝʝ ʪʦʛʦ, ʠʟ ʛʦʜʘ ʚ ʛʦʜ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦʢʘʟʘʪʝʣʴʥʘʷ ʙʘʟʘ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʦʩʪʝʦʧʦʨʦʟʘ ʦʪ 

ʜʦʟʳ ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʥʘʟʥʘʯʝʥʠʷ ʘʥʪʠʜʝʧʨʝʩʩʘʥʪʦʚ. ʀʟ ʧʦʩʣʝʜʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʵʪʦʪ ʪʝʟʠʩ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʨʘʙʦʪʫ ɺʘʥ ʜʝʨ ɹʨʘʥʜʘ, ʉʘʤʩʦʥʘ ʠ ʜʨ., 

ʢʦʪʦʨʳʝ ʫʙʝʜʠʪʝʣʴʥʦ (n = 6763 ʧʨʦʪʠʚ n = 26341 ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʷ ʥʘ ʦʩʥʦʚʝ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʙʘʟʳ ʜʘʥʥʳʭ Dutch PHARMO-RLS) ʧʦʢʘʟʘʣʠ ʫʚʝʣʠʯʝʥʠʝ ʨʠʩʢʘ ʦʩʪʝʦʧʦʨʦʟʘ ʧʨʠ ʥʘʟʥʘʯʝʥʠʠ 

ʩʝʣʝʢʪʠʚʥʳʭ ʠʥʛʠʙʠʪʦʨʦʚ ʦʙʨʘʪʥʦʛʦ ʟʘʭʚʘʪʘ ʩʝʨʦʪʦʥʠʥʘ (SSRIs) ʠ ʪʨʠʮʠʢʣʠʯʝʩʢʠʭ 

ʘʥʪʠʜʝʧʨʝʩʩʘʥʪʦʚ (TCAs). ʆʥʠ ʩʬʦʢʫʩʠʨʦʚʘʣʠ ʚʥʠʤʘʥʠʝ ʥʘ ʫʨʦʚʝʥʴ ʠʥʛʠʙʠʨʦʚʘʥʠʷ 

ʧʝʨʝʥʦʩʯʠʢʘ 5 ʛʠʜʨʦʢʩʠʪʨʠʧʪʘʤʠʥʘ (5-hydroxytryptamine transporter (5-HTT) ʠ ʦʙʥʘʨʫʞʠʣʠ, 
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ʯʪʦ ʥʘʟʥʘʯʝʥʠʝ SSRI ʠ TCA ʘʥʪʠʜʝʧʨʝʩʩʘʥʪʦʚ ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ ʦʩʪʝʦʧʦʨʦʟʘ ʠ ʥʘʦʙʦʨʦʪ ï 

ʧʨʝʢʨʘʱʝʥʠʝ ʠʭ ʥʘʟʥʘʯʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʙʳʩʪʨʦʤʫ ʩʥʠʞʝʥʠʶ ʪʘʢʦʛʦ ʨʠʩʢʘ [6].  

ɺ ʢʦʥʮʝ 2010 ʛʦʜʘ, ʚ ʋʥʠʚʝʨʩʠʪʝʪʝ ʍʠʨʦʩʠʤʳ, ʷʧʦʥʩʢʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʀʰʠʟʘʢʠ, 

ʂʦʷʤʘ ʠ ʜʨ. ʚʚʝʣʠ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʠʟʤʝʥʝʥʠʝʤ ʚ ʢʦʩʪʠ ʠ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʤʠ 

ʥʘʨʫʰʝʥʠʷʤʠ ʫ ʙʦʣʴʥʳʭ ʩ ʮʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʦʡ ʙʦʣʝʟʥʴʶ (CVD), ʙʦʣʝʟʥʴʶ ʇʘʨʢʠʥʩʦʥʘ 

(PD) ʠ ʙʦʢʦʚʳʤ ʘʤʠʦʪʨʦʬʠʯʝʩʢʠʤ ʩʢʣʝʨʦʟʦʤ (ALS). ʇʨʠ ʚʩʝʭ ʵʪʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ, ʩ 

ʥʝʙʦʣʴʰʦʡ ʨʘʟʥʠʮʝʡ, ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʦʩʪʝʦʧʦʨʦʟʘ. ʇʘʮʠʝʥʪʳ ʩ CVD ʠ PD 

ʩ ʘʩʠʤʤʝʪʨʠʯʥʦʡ ʦʩʪʝʦʧʝʥʠʝʡ ʧʦʢʘʟʘʣʠ ʩʚʷʟʴ ʤʝʞʜʫ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʤʠ 

ʩʠʤʧʪʦʤʘʤʠ ʠ ʚʳʷʚʣʝʥʥʦʡ ʦʩʪʝʦʧʝʥʠʝʡ. ʅʘʠʙʦʣʝʝ ʩʝʨʴʝʟʥʳʝ ʧʦʙʦʯʥʳʝ ʩʠʤʧʪʦʤʳ PD ʠ 

ʚʝʛʝʪʘʪʠʚʥʳʝ ʩʠʤʧʪʦʤʳ ʩʦʚʧʘʜʘʣʠ ʩ  ʥʘʣʠʯʠʝʤ ʚ ʦʨʛʘʥʠʟʤʝ ʚʳʨʘʞʝʥʥʦʡ ʦʩʪʝʦʧʝʥʠʠ, ʭʦʪʷ 

ʧʨʠ ʵʪʦʤ, ʩʠʣʘ ʤʳʰʮ ʙʦʣʴʥʳʭ PD ʙʳʣʘ ʥʦʨʤʘʣʴʥʦʡ. ʋ ʧʘʮʠʝʥʪʦʚ ʩ ALS ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 

ʫʚʝʣʠʯʝʥʠʝ ʢʦʩʪʥʦʡ ʨʝʟʦʨʙʮʠʠ. ɸʚʪʦʨʳ ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ 

ʚʣʠʷʶʪ ʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʢʦʩʪʠ, ʧʦʵʪʦʤʫ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʝʨʝʣʦʤʦʚ, ʦʥʠ 

ʨʝʢʦʤʝʥʜʫʶʪ ʥʘʯʠʥʘʪʴ ʣʝʯʝʥʠʝ ʦʩʪʝʦʧʦʨʦʟʘ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ [7].  

ʌʠʥʩʢʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʇʘʪʪʠ, ʍʝʣʠʸʚʘʘʨʘ ʠ ʜʨ. ʠʟ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʀʥʩʪʠʪʫʪʘ 

ɿʜʦʨʦʚʴʷ ʌʠʥʣʷʥʜʠʠ ʠ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʡ ʢʣʠʥʠʢʠ ʍʝʣʴʩʠʥʢʠ, ʩʨʘʚʥʠʚʘʣʠ ʩʢʝʣʝʪʥʳʡ ʩʪʘʪʫʩ 

ʩʫʙʲʝʢʪʦʚ ʩ ʧʝʨʚʠʯʥʳʤʠ ʧʩʠʭʦʪʠʯʝʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʩ ʜʘʥʥʳʤʠ ʚ ʧʦʧʫʣʷʮʠʠ ʚ ʮʝʣʦʤ 

ʩ ʧʦʤʦʱʴʶ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʩʪʥʦʡ ʪʢʘʥʠ. ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠ, ʚ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʡ ʚʳʙʦʨʢʝ, ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʰʠʟʦʬʨʝʥʠʝʡ (n = 48), ʩ ʜʨʫʛʠʤʠ 

ʥʝʘʬʬʝʢʪʥʳʤʠ ʧʩʠʭʦʟʘʤʠ (n = 56), ʩ ʘʬʬʝʢʪʠʚʥʳʤʠ ʧʩʠʭʦʟʘʤʠ (n = 37) ʠ ʫ 6100 ʯʝʣʦʚʝʢ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʙʳʣʠ ʠʟʤʝʨʝʥʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʫʣʴʪʨʘʟʚʫʢʘ ʚ ʧʷʪʢʝ 

(ʰʠʨʦʢʦʧʦʣʦʩʥʦʝ ʟʘʪʫʭʘʥʠʝ ʫʣʴʪʨʘʟʚʫʢʘ (BUA) ʠ ʩʢʦʨʦʩʪʴ ʟʚʫʢʘ). ɺ ʦʩʥʦʚʫ ʨʘʟʨʘʙʦʪʢʠ 

ʩʪʨʫʢʪʫʨʳ ʢʘʢ ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʧʨʦʩʘ, ʪʘʢ ʠ ʠʩʪʦʨʠʡ ʙʦʣʝʟʥʠ, ʙʳʣʠ ʧʨʠʥʷʪʳ ʦʧʠʩʘʥʠʷ 

ʢʣʠʥʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ ʠʟ ʢʥʠʛʠ çɼʠʘʛʥʦʩʪʠʯʝʩʢʦʝ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ 

ʧʩʠʭʠʯʝʩʢʠʤ ʨʘʩʩʪʨʦʡʩʪʚʘʤè. ʀʥʬʦʨʤʘʮʠʷ ʦ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʬʘʢʪʦʨʘʭ ʨʠʩʢʘ 

ʭʨʫʧʢʦʩʪʠ ʢʦʩʪʝʡ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʠʟ ʠʩʪʦʨʠʡ ʙʦʣʝʟʥʠ, ʤʝʜʠʮʠʥʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʠ 

ʦʧʨʦʩʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʠʟʤʝʨʷʣʩʷ ʫʨʦʚʝʥʴ ʩʳʚʦʨʦʪʢʠ 25-ʛʠʜʨʦʢʩʠʚʠʪʘʤʠʥʘ D. ɺ ʨʝʟʫʣʴʪʘʪʝ, 

ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʫ ʞʝʥʱʠʥ ʩ ʰʠʟʦʬʨʝʥʠʝʡ ʠ ʤʫʞʯʠʥ ʩ ʘʬʬʝʢʪʠʚʥʳʤʠ ʧʩʠʭʦʟʘʤʠ, 

ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʟʥʘʯʝʥʠʷ ʢʦʩʪʝʡ ʙʳʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʫ ʢʦʥʪʨʦʣʴʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʩ 

ʪʘʢʠʤʠ ʞʝ ʚʦʟʨʘʩʪʥʳʤʠ ʠ ʧʦʣʦʚʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ (Z- BUA = -0,54, ʨ = 0,001 ʠ Z- BUA 

= -0,37, ʨ = 0,04). ʂ ʪʦʤʫ ʞʝ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʦʙʱʝʡ ʧʦʧʫʣʷʮʠʝʡ, ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʰʠʟʦʬʨʝʥʠʝʡ 

ʥʘʙʣʶʜʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʚʠʪʘʤʠʥʘ D (ʨ = 0,006).  

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʧʨʠ ʰʠʟʦʬʨʝʥʠʠ, ʩʢʝʣʝʪʥʳʡ ʩʪʘʪʫʩ ʞʝʥʱʠʥ ʩʢʫʜʝʥ 

ʩʘʤ ʧʦ ʩʝʙʝ, ʜʘʞʝ ʩ ʫʯʝʪʦʤ ʢʦʥʪʨʦʣʷ ʦʙʱʠʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʦʩʪʝʦʧʦʨʦʟʘ, ʫʨʦʚʥʷ 

ʚʠʪʘʤʠʥʘ D ʠ ʥʘʟʥʘʯʝʥʠʷ ʘʥʪʠʧʩʠʭʦʪʠʯʝʩʢʠʭ (ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ ʥʘʩʪʨʦʝʥʠʝ) ʧʨʝʧʘʨʘʪʦʚ 

(Z- BUA = -0,54, ʨ = .002). ʋʯʸʥʳʝ ʜʝʣʘʶʪ ʚʳʚʦʜ, ʯʪʦ ʰʠʟʦʬʨʝʥʠʠ ʩʦʧʫʪʩʪʚʫʝʪ ʥʠʟʢʘʷ 

ʤʠʥʝʨʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʯʝʨʝʟ ʥʝʚʳʷʩʥʝʥʥʳʡ ʤʝʭʘʥʠʟʤ, ʦʩʦʙʦ ʧʦʜʯʸʨʢʠʚʘʷ 

ʧʨʠ ʵʪʦʤ, ʯʪʦ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʵʪʦʛʦ ʤʝʭʘʥʠʟʤʘ ʩʣʠʰʢʦʤ ʩʢʫʜʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʩʦʙʨʘʥʥʘʷ ʧʨʠ 

ʜʨʫʛʠʭ ʧʩʠʭʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚʘʭ [8].  

ʉʧʨʘʚʝʜʣʠʚʦʩʪʠ ʨʘʜʠ ʩʣʝʜʫʝʪ ʩʜʝʣʘʪʴ ʦʛʦʚʦʨʢʫ, ʯʪʦ ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʧʨʠʙʦʨʳ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʩʪʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʳ. ʅʦʨʤʘʪʠʚʥʳʝ ʜʘʥʥʳʝ 

ʨʘʟʥʷʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʠ ʠʥʪʝʨʧʨʝʪʠʨʫʶʪʩʷ ʚʝʩʴʤʘ ʚʘʨʠʘʙʝʣʴʥʦ[9].  ʇʨʠ 

ʵʪʦʤ ʪʦʯʥʦʩʪʴ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ʫ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʧʨʠʙʦʨʦʚ ʥʠʞʝ, ʯʝʤ ʫ 

ʜʚʦʡʥʦʡ ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʘʙʩʦʨʮʠʦʤʝʪʨʠʠ (DXA) [10]. ʇʨʠ ʘʥʘʣʠʟʝ ʩʦʦʪʥʦʰʝʥʠʷ 

ʟʘʪʨʘʪʳ/ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʣʷ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʷʪʦʯʥʦʡ ʢʦʩʪʠ, ʦʢʘʟʘʣʦʩʴ, ʯʪʦ 

ʧʨʠ ʦʜʠʥʘʢʦʚʳʭ ʟʘʪʨʘʪʘʭ ʦʥʦ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʦʩʪʝʦʧʦʨʦʟ ʚʩʝʛʦ ʚ 56% ʩʣʫʯʘʝʚ[11]. 

ʉʦʚʨʝʤʝʥʥʳʝ ʢʦʩʪʥʳʝ ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʘʧʧʘʨʘʪʳ ʥʝ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ 

ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʦʩʪʝʦʧʦʨʦʟʘ, ʪʝʤ ʙʦʣʝʝ ʚ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ DXA 

ʩʢʨʠʥʠʥʛʫ[12].  
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ʈʝʟʶʤʠʨʫʷ ʦʙʟʦʨ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʚʝʢʪʦʨʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʝʭʘʥʠʟʤʦʚ ʧʘʪʦʛʝʥʝʟʘ 

ʧʦʪʝʨʠ ʢʦʩʪʥʦʡ ʤʘʩʩʳ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʤʠ ʩʠʥʜʨʦʤʘʤʠ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, 

ʯʪʦ  ʦʩʥʦʚʥʳʝ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʷʚʣʷʶʪʩʷ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ 

ʦʩʪʝʦʧʦʨʦʟʘ.  

ʅʦ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʷʪʴ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʫʶ ʩʚʷʟʴ: ʨʘʟʚʠʚʘʝʪʩʷ 

ʣʠ ʦʩʪʝʦʧʦʨʦʟ ʚʩʣʝʜʩʪʚʠʝ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʣʠʙʦ ʥʘʦʙʦʨʦʪ ï ʷʚʣʷʝʪʩʷ ʣʠ 

ʦʩʪʝʦʧʦʨʦʟ ʧʨʠʯʠʥʦʡ ʨʘʟʚʠʪʠʷ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ? ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʪʘʢʦʝ ʪʝʩʥʦʝ 

ʚʟʘʠʤʦʧʝʨʝʧʣʝʪʝʥʠʝ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʩʦʯʝʪʘʥʥʳʭ ʥʘʨʫʰʝʥʠʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʨʛʘʥʠʟʤʘ ʧʦʜ ʚʣʠʷʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ.  

ʇʨʝʞʜʝ, ʯʝʤ ʚʳʯʣʝʥʠʪʴ ʵʪʠ ʬʘʢʪʦʨʳ, ʧʦʩʪʘʨʘʝʤʩʷ ʧʦʥʷʪʴ, ʯʪʦ ʠʭ ʦʙʲʝʜʠʥʷʝʪ.  

ɹʦʣʴ. 

ʈʘʩʩʫʞʜʘʷ ʦ ʜʠʩʬʫʥʢʮʠʷʭ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ 

ʦʩʪʝʦʧʦʨʦʟʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʢʣʠʥʠʯʝʩʢʠʝ ʠ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ  ʦʩʦʙʝʥʥʦʩʪʠ  

ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ. ʏʝʣʦʚʝʢ, ʩʪʨʘʜʘʶʱʠʡ ʦʪ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʧʝʨʝʣʦʤʦʚ ʤʦʞʝʪ 

ʠʩʧʳʪʳʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʙʦʣʠ, ʜʝʬʦʨʤʘʮʠʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʩʥʠʞʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ[13].  ʅʦʮʠʮʝʧʪʠʚʥʳʡ ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʠʡ ʙʦʣʝʚʦʡ ʩʠʥʜʨʦʤ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʚʦʟʥʠʢʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʩʨʘʟʫ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʢʪʠʚʘʮʠʠ ʥʦʮʠʮʝʧʪʦʨʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ 

ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʧʝʨʝʣʦʤʫ ʧʦʚʨʝʞʜʝʥʥʳʭ ʪʢʘʥʷʭ. ʇʨʠ ʵʪʦʤ ʚʧʦʩʣʝʜʩʪʚʠʠ, ʚ ʤʝʩʪʝ 

ʧʦʚʨʝʞʜʝʥʠʷ, ʤʦʛʫʪ ʩʬʦʨʤʠʨʦʚʘʪʴʩʷ ʟʦʥʳ ʧʦʩʪʦʷʥʥʦʡ ʙʦʣʝʟʥʝʥʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʷ 

ʙʦʣʝʚʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʅʝʨʝʜʢʦ, ʢʘʢ ʧʨʷʤʦʝ ʩʣʝʜʩʪʚʠʝ ʧʦʚʨʝʞʜʝʥʠʷ 

ʦʢʦʣʦʧʦʟʚʦʥʦʯʥʳʭ ʪʢʘʥʝʡ, ʜʝʡʩʪʚʫʶʱʝʝ ʥʘ ʩʦʤʘʪʦʩʝʥʩʦʨʥʫʶ ʩʠʩʪʝʤʫ, ʚʦʟʥʠʢʘʝʪ 

ʥʝʡʨʦʧʘʪʠʯʝʩʢʘʷ ʙʦʣʴ [20]. ʆʩʪʝʦʧʦʨʦʪʠʯʝʩʢʠʝ ʧʝʨʝʣʦʤʳ ʧʦʟʚʦʥʢʦʚ ʫʚʝʣʠʯʠʚʘʶʪ ʛʨʫʜʥʦʡ 

ʢʠʬʦʟ, ʚʳʟʳʚʘʶʪ ʦʩʪʨʫʶ ʠʣʠ ʭʨʦʥʠʯʝʩʢʫʶ ʙʦʣʴ ʚ ʩʧʠʥʝ, ʫʤʝʥʴʰʘʶʪ ʦʙʲʝʤ ʙʨʶʰʥʦʡ 

ʧʦʣʦʩʪʠ, ʩʥʠʞʘʶʪ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʘʤʦʦʙʩʣʫʞʠʚʘʥʠʶ, ʧʦʚʳʰʘʶʪ 

ʩʤʝʨʪʥʦʩʪʴ [14]. ʇʨʠ ʵʪʦʤ ʧʦʷʚʣʷʝʪʩʷ ʚʠʩʮʝʨʘʣʴʥʘʷ ʙʦʣʴ, ʚʦʟʥʠʢʘʶʱʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʜʠʩʬʫʥʢʮʠʡ ʩʜʘʚʣʝʥʥʳʭ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ. ɺ ʙʠʦʤʝʭʘʥʠʯʝʩʢʦʤ ʨʘʩʩʤʦʪʨʝʥʠʠ, ʦʩʥʦʚʥʦʡ 

ʧʨʠʯʠʥʦʡ ʧʨʦʜʦʣʞʘʶʱʝʡʩʷ ʙʦʣʠ, ʥʘʟʳʚʘʶʪ ʠʟʤʝʥʝʥʠʝ ʩʘʛʠʪʪʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ 

ʧʦʟʚʦʥʦʯʥʠʢʘ [15], ʧʨʠʚʦʜʷʱʝʝ ʢ ʥʘʨʫʰʝʥʠʶ ʙʠʦʤʝʭʘʥʠʢʠ ʠ ʜʚʠʛʘʪʝʣʴʥʳʭ ʩʪʝʨʝʦʪʠʧʦʚ.  

ʂʘʯʝʩʪʚʦ ʞʠʟʥʠ.  

ɼʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʦʩʪʝʦʧʦʨʦʟʦʤ, ʚʝʩʴʤʘ ʭʘʨʘʢʪʝʨʥʳ ʧʨʦʷʚʣʝʥʠʷ 

ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʟʘʪʨʘʛʠʚʘʶʱʠʭ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ ʧʦ-ʨʘʟʥʦʤʫ ʠ ʚ 

ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ. ɺʣʠʷʥʠʝ ʦʩʪʝʦʧʦʨʦʟʘ ʥʘ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʪʨʝʚʦʛʠ ʠ 

ʜʝʧʨʝʩʩʠʠ, ʩʥʠʞʝʥʠʝ ʩʘʤʦʦʮʝʥʢʠ, ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʙʦʪʘʪʴ ʠ ʥʘʩʣʘʞʜʘʪʴʩʷ 

ʜʦʩʫʛʦʤ, ʪʨʫʜʥʦʩʪʠ ʚ ʚʳʧʦʣʥʝʥʠʠ ʧʦʚʩʝʜʥʝʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʪʝʨʶ ʥʝʟʘʚʠʩʠʤʦʩʪʠ, ʘ 

ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʷ ʚ ʦʪʥʦʰʝʥʠʷʭ ʩ ʩʝʤʴʝʡ ʠ ʙʣʠʟʢʠʤʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʪʘʢʠʭ ʩʪʨʘʭʦʚ ʠ 

ʥʝʫʜʦʙʩʪʚ ʧʘʮʠʝʥʪʳ ʩʚʷʟʳʚʘʶʪ ʩ ʙʦʷʟʥʴʶ ʧʝʨʝʣʦʤʦʚ ʩʚʦʠʭ ʭʨʫʧʢʠʭ ʧʦʟʚʦʥʢʦʚ [16]. ʇʨʠ 

ʵʪʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʦʧʨʝʜʝʣʸʥʥʳʡ ʧʦʨʦʯʥʳʡ ʢʨʫʛ: ʚʝʜʴ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʜʝʧʨʝʩʩʠʠ ʠ 

ʪʨʝʚʦʞʥʳʝ ʩʦʩʪʦʷʥʠʷ ʣʝʯʘʪʩʷ ʪʨʠʮʠʢʣʠʯʝʩʢʠʤʠ ʘʥʪʠʜʝʧʨʝʩʩʘʥʪʘʤʠ ʠ ʠʥʛʠʙʠʪʦʨʘʤʠ 

ʦʙʨʘʪʥʦʛʦ ʟʘʭʚʘʪʘ ʩʝʨʦʪʦʥʠʥʘ/ʥʦʨʘʜʨʝʥʘʣʠʥʘ, ʥʘʟʥʘʯʝʥʠʝ ʢʦʪʦʨʳʭ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʫʩʫʛʫʙʣʷʶʪ ʪʝʯʝʥʠʝ ʦʩʪʝʦʧʦʨʦʟʘ [17].  

ʈʘʩʩʤʘʪʨʠʚʘʷ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʚ ʢʘʯʝʩʪʚʝ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ 

ʦʩʪʝʦʧʦʨʦʟʘ, ʤʳ ʜʦʣʞʥʳ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʥʘʦʙʦʨʦʪ, ʦʩʪʝʦʧʦʨʦʟ ʠ ʩʘʤ ʤʦʞʝʪ 

ʚʳʟʚʘʪʴ ʜʠʩʬʫʥʢʮʠʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʟʘ ʩʯʸʪ, ʥʘʧʨʠʤʝʨ, ʧʝʨʝʣʦʤʦʚ ʧʦʟʚʦʥʢʦʚ 

ʛʨʫʜʦʧʦʷʩʥʠʯʥʦʛʦ ʦʪʜʝʣʘ. ʇʨʠ ʧʦʚʪʦʨʥʳʭ ʧʝʨʝʣʦʤʘʭ, ʤʦʞʝʪ ʧʨʦʛʨʝʩʩʠʨʦʚʘʪʴ ʢʠʬʦʟ, 

ʢʦʪʦʨʳʡ ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʭʘʨʘʢʪʝʨʥʦʛʦ çʚʜʦʚʴʝʛʦ ʛʦʨʙʘè ʠ ʫʩʫʛʫʙʣʝʥʠʶ ʨʠʩʢʘ 

ʨʘʟʨʫʰʝʥʠʷ ʩʤʝʞʥʳʭ ʧʦʟʚʦʥʦʯʥʳʭ ʩʝʛʤʝʥʪʦʚ ʛʨʫʜʦʧʦʷʩʥʠʯʥʦʡ ʦʙʣʘʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʩ 

ʨʦʩʪʦʤ ʢʠʬʦʟʘ, ʨʝʙʨʘ ʤʦʛʫʪ ʧʨʠʤʳʢʘʪʴ ʢ ʧʦʜʚʟʜʦʰʥʳʤ ʛʨʝʙʥʷʤ, ʩʞʠʤʘʷ ʦʨʛʘʥʳ ʙʨʶʰʥʦʡ 

ʧʦʣʦʩʪʠ, ʯʪʦ ʧʦʤʠʤʦ ʧʦʷʚʣʝʥʠʷ ʯʫʚʩʪʚʘ ʨʘʥʥʝʛʦ ʥʘʩʳʱʝʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʥʝʜʦʝʜʘʥʠʷ, 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʘʨʫʰʝʥʠʶ ʠʭ ʚʝʛʝʪʘʪʠʚʥʳʭ ʬʫʥʢʮʠʡ. ʊʘʢʦʝ ʩʞʘʪʠʝ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʠ 

ʥʘ ʜʠʘʬʨʘʛʤʘʣʴʥʫʶ ʵʢʩʢʫʨʩʠʶ, ʚʝʜʴ ʦʪ ʢʘʞʜʦʛʦ ʛʨʫʜʥʦʛʦ ʩʞʘʪʠʷ ʚʩʣʝʜʩʪʚʠʝ ʧʝʨʝʣʦʤʘ 

ʧʦʟʚʦʥʢʘ, ʬʦʨʩʠʨʦʚʘʥʥʘʷ ʞʠʟʥʝʥʥʘʷ ʝʤʢʦʩʪʴ ʣʸʛʢʠʭ ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ 9% [18]. ʇʦ 
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ʩʪʘʪʠʩʪʠʢʝ, ʩ ʧʝʨʝʣʦʤʘʤʠ ʭʨʫʧʢʠʭ ʧʦʟʚʦʥʢʦʚ ʩʚʷʟʘʥʳ ʦʪ 23% ʜʦ 43% ʩʤʝʨʪʝʡ ʧʦʞʠʣʳʭ 

ʞʝʥʱʠʥ [19].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʱʝʩʪʚʫʶʪ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʯʠʪʘʪʴ, ʯʪʦ 

ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʷʚʣʷʶʪʩʷ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʦʩʪʝʦʧʦʨʦʟʘ, ʦʜʥʘʢʦ 

ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʩʳʣʘ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʠʭ ʥʘʫʯʥʳʭ ʠʟʳʩʢʘʥʠʡ. 
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ʇɽʈʉʆʅɸʃʀɿʀʈʆɺɸʅʅʓʁ ʇʆɼʍʆɼ ɺ ʉʆɺʈɽʄɽʅʅʆʁ ɼʀɸɻʅʆʉʊʀʂɽ ʀ 

ʃɽʏɽʅʀʀ ɸʃʃɽʈɻʀʀ: ʄʆʃɽʂʋʃʗʈʅʓɽ ɸʉʇɽʂʊʓ 

ʖ.ɸ. ʂʦʚʘʣʝʥʢʦ (1), ɸ.ɼ ʂʘʟʘʥʮʝʚ (1), ʂ.ʉ ʀʚʘʥʦʚʘ, ʂ.ɼ. ʃʘʪʳʰʝʚʘ (2) 

 

1. ɼʠʨʝʢʮʠ ̫ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ çʄʝʜʠʮʠʥʘ ʙʫʜʫʱʝʛʦè ʌɻɸʆʋ ɺʆ ʇʝʨʚʳʡ 

ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʄ. ʉʝʯʝʥʦʚʘ ʄɿ ʈʌ   

2. ʃʝʯʝʙʥʳʡ ʬʘʢʫʣʴʪʝʪ ʌɻɸʆʋ ɺʆ ʇʝʨʚʳʡ ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. 

ʀ.ʄ. ʉʝʯʝʥʦʚʘ ʄɿ ʈʌ  

 

ʈʝʟʶʤʝ. ʉʪʘʪʴʷ ʦʩʚʝʱʘʝʪ ʘʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ, ʢʘʩʘʶʱʠʝʩʷ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʣʝʯʝʥʠʶ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʆʧʠʩʘʥʳ 

ʤʝʪʦʜʳ ʩʦʚʨʝʤʝʥʥʦʡ ʤʦʣʝʢʫʣʷʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʘʣʣʝʨʛʠʠ: ʤʫʣʴʪʠʧʣʝʢʩʥʳʡ ʠ 

ʦʜʥʦʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟʳ, ʜʘʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʘʣʣʝʨʛʝʥʘʤ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʚ ʧʦʩʣʝʜʥʠʭ. 

ʈʘʩʢʨʳʪʳ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ, ʢʘʩʘʶʱʠʝʩʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʣʝʯʝʥʠʷ ʘʣʣʝʨʛʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ: ʧʘʩʩʠʚʥʘʷ ʠʤʤʫʥʠʟʘʮʠʷ IgG, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʪʠʛʝʥ-ʩʦʜʝʨʞʘʱʠʭ 

ʨʝʢʦʤʙʠʥʘʥʪʥʳʭ ʚʘʢʮʠʥ ʠ ʙʣʦʢʘʪʦʨʦʚ IgEʧʨʠ IgE-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʘʣʣʝʨʛʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʷʭ. ʆʩʚʝʱʝʥʳ ʘʩʧʝʢʪʳ ʢʦʥʪʨʦʣʷ ʧʨʦʚʦʜʠʤʦʡ ʙʦʣʝʟʥʴ-ʤʦʜʠʬʠʮʠʨʫʶʱʝʡ 

ʪʝʨʘʧʠʠ ʚ ʝʛʦ ʩʚʷʟʠ ʩ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʤ ʧʦʜʭʦʜʦʤ ʢ ʢʘʞʜʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʧʘʮʠʝʥʪʫ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʣʣʝʨʛʠʷ, ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʘʷ ʤʝʜʠʮʠʥʘ, ʠʤʤʫʥʦʪʝʨʘʧʠʷ, 

ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ, ʤʦʣʝʢʫʣʷʨʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ  

Abstract. The article covers issues of personalized approach to up-to-date diagnostics and 

treatment of allergic diseases. Methods of current molecular diagnostics are described, including 

singleplex and multiplex molecular assays and allergens that are mostly used in molecular assays. 

Such up-to-date methods of treatment of allergic diseases as passive IgG immunization, antigen-

containing recombinant vaccine administration, and IgE-blocking therapy in patients with IgE-

associated allergic diseases are described. Personalized approach to disease-modifying therapy for 

each patient suffering from allergic disease is discussed. 

Key words: allergy, precision medicine, immunotherapy, sensitization, molecular 

diagnostics 

 

ʊʝʨʤʠʥ çʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʘʷ ʤʝʜʠʮʠʥʘè, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʥʳʡ ʩ ʧʦʥʷʪʠʷʤʠ 

ʦ ʛʝʥʦʪʠʧʝ ʠ ʬʝʥʦʪʠʧʝ, ʧʦʩʪʝʧʝʥʥʦ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʢʘʞʜʦʡ ʤʝʜʠʮʠʥʩʢʦʡ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ. ɼʘʥʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʤʦʜʝʣʴ ʤʝʜʠʮʠʥʳ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ 

ʧʦʜʭʦʜ ʢ ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʣʝʯʝʥʠʶ ʢʘʞʜʦʛʦ ʧʘʮʠʝʥʪʘ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʦʤ 

ʘʥʘʣʠʟʝ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʬʠʟʠʦʣʦʛʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ [1, 23]. 

ɸʣʣʝʨʛʦʣʦʛʠʷ, ʧʨʝʪʝʨʧʝʚʰʘʷ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳʥʘʩʪʦʷʱʫʶ çʤʦʣʝʢʫʣʷʨʥʫʶ 

ʨʝʚʦʣʶʮʠʶè, ʧʝʨʝʨʘʩʪʘʶʱʫʶ ʚ çʢʣʠʥʠʯʝʩʢʫʶ ʵʚʦʣʶʮʠʶè ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ 

ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʦʢʘʟʘʣʦʩʴ ʚ ʩʘʤʦʤ ʵʧʠʮʝʥʪʨʝ ʨʘʟʚʠʪʠʷ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʳ [2]. ʆʙʥʘʨʫʞʝʥʥʳʡ ʚ 1960 ʛʦʜʫ IgE, ʦʪʨʘʞʘʶʱʠʡ 

ʦʙʱʫʶ ʥʝʩʧʝʮʠʬʠʯʝʩʢʫʶ ʩʝʥʩʠʙʠʣʠʟʘʮʠʶ ʦʨʛʘʥʠʟʤʘ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʪʝʨʷʣ ʩʚʦʝ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʤ ʧʦʜʭʦʜʝ ʢ ʜʠʘʛʥʦʩʪʠʢʝ ʘʣʣʝʨʛʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʢʦʛʜʘ ʝʱʝ ʚ 1980-ʭ ʙʳʣʘ ʦʩʚʦʝʥʘ ʪʝʭʥʦʣʦʛʠʷ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʢʣʦʥʠʨʦʚʘʥʠʷ ʥʘ 

ʦʩʥʦʚʝ ɼʅʂ, ʧʦʟʚʦʣʷʶʱʘʷ ʩʦʟʜʘʚʘʪʴ ʨʝʢʦʤʙʠʥʘʥʪʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʩʫʙʩʪʘʥʮʠʠ, ʩʧʦʩʦʙʥʳʝ 

ʚʳʷʚʣʷʪʴ ʛʠʧʝʨʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʢʘʞʜʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʢʦʤʧʦʥʝʥʪʫ ʘʣʣʝʨʛʝʥʘ. ɼʘʥʥʳʡ 

ʤʝʪʦʜ, ʧʦʣʫʯʠʚʰʠʡ ʥʘʟʚʘʥʠʝ ʤʦʣʝʢʫʣʷʨʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ, ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʟʘʯʘʩʪʫʶ 

ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦʛʦ ʥʝʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ 

ʠʤʤʫʥʦ-ʪʝʨʘʧʠʠ ʧʘʮʠʝʥʪʦʚ, ʝʜʠʥʩʪʚʝʥʥʦʤ ʙʦʣʝʟʥʴ-ʤʦʜʠʬʠʮʠʨʫʶʱʝʤ ʚʘʨʠʘʥʪʝ ʣʝʯʝʥʠʷ, 

ʪʨʝʙʫʶʱʝʤ ʥʘʣʠʯʠʷ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ [3, 12].  

ʆʩʥʦʚʳ ʩʦʚʨʝʤʝʥʥʦʡ ʤʦʣʝʢʫʣʷʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʘʣʣʝʨʛʠʠ 

ñʄʫʣʴʪʠʧʣʝʢʩʥʘʷò ʠ ñʦʜʥʦʧʣʝʢʩʥʘʷò ʤʝʪʦʜʠʢʠ: ʨʘʟʣʠʯʠʷ, ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʜʚʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʨʘʟʥʳʭ ʧʦʜʭʦʜʘ ʤʦʣʝʢʫʣʷʨʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʘʣʣʝʨʛʠʠ: çʦʜʥʦʧʣʝʢʩʥʳʡè (singleplexassay) ʠ çʤʫʣʴʪʠʧʣʝʢʩʥʳʡè 
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(multiplexassay). ʇʝʨʚʳʡ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʜ ʩʦʙʦʡ ʦʧʨʝʜʝʣʝʥʠʝ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʦʨʛʘʥʠʟʤʘ 

ʩ ʧʦʤʦʱʴʶ ʀʌɸ (ʠʤʤʫʥʦ-ʬʝʨʤʝʥʪʥʳʡ ʘʥʘʣʠʟ), ʦʮʝʥʠʚʘʝʤʦʡ ʧʦ ʫʨʦʚʥʶ ʩʳʚʦʨʦʪʦʯʥʦʛʦ 

IgE,ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ ʘʣʣʝʨʛʝʥʦʚ (ʢ ʢʦʪʦʨʳʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʥʘʣʠʯʠʝ 

ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ: ʧʠʱʝʚʳʝ, ʨʝʩʧʠʨʘʪʦʨʥʳʝ), ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ 

ʤʦʣʝʢʫʣʷʨʥʳʭ çʤʦʩʪʠʢʦʚè ʠ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʚʝʱʝʩʪʚʝ-ʥʦʩʠʪʝʣʝ [20, 36]. 

ʇʨʘʢʪʠʯʝʩʢʠ ʠʩʧʦʣʴʟʫʝʤʳʝ çʦʜʥʦʧʣʝʢʩʥʳʝè ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1.ʆʜʥʦʧʣʝʢʩʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʘʣʣʝʨʛʠʠ 

ʄʝʪʦʜ ɸʣʣʝʨʛʝʥ ʀʩʧʦʣʴʟʫʝʤʘʷ 

ʨʝʘʢʮʠʷ 

ʊʝʭʥʠʢʘ 

AllercoatTM 6 

ELISA  

ʎʝʣʴʥʳʡ/ ʄʦʣʝʢʫʣʷʨʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ 

ʌʝʨʤʝʥʪ/ 

ʉʫʙʩʪʨʘʪ 

ʇʦʣʫʘʚʪʦʤʘʪʠʯ. 

Human Allergen 

Specific IgE 

ʎʝʣʴʥʳʡ ʌʝʨʤʝʥʪ/ 

ʉʫʙʩʪʨʘʪ 

ʇʦʣʫʘʚʪʦʤʘʪʠʯ. 

Immulite 2000 ʎʝʣʴʥʳʡ/ ʄʦʣʝʢʫʣʷʨʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ 

ʃʶʤʠʥʠʩʮʝʥʮʠʷ ɸʚʪʦʤʘʪʠʯ. 

ImmunoCAP 

Systems 

ʎʝʣʴʥʳʡ/ ʄʦʣʝʢʫʣʷʨʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ 

ʌʝʨʤʝʥʪ/ 

ʉʫʙʩʪʨʘʪ 

ɸʚʪʦʤʘʪʠʯ. 

 

çʄʫʣʴʪʠʧʣʝʢʩʥʳʡè (ʧʘʨʘʣʣʝʣʴʥʳʡ) ʘʥʘʣʠʟ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʜ ʩʦʙʦʡ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʤʠʢʨʦʯʠʧʦʚ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʥʘ ʥʠʭ ʨʝʢʦʤʙʠʥʘʥʪʥʳʤʠ ʠʣʠ 

ʚʳʩʦʢʦʦʯʠʱʝʥʥʳʤʠ ʥʘʪʫʨʘʣʴʥʳʤʠ ʘʣʣʝʨʛʝʥʘʤʠ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ IgEʠ IgG(ʙʣʦʢʠʨʫʶʱʠʭ 

ʠʣʠ ʫʩʠʣʠʚʘʶʱʠʭ ʜʝʡʩʪʚʠʝ IgE), ʩʧʝʮʠʬʠʯʝʩʢʠ ʩʚʷʟʳʚʘʶʱʠʭ ʜʘʥʥʳʝ ʤʦʣʝʢʫʣʳ [10]. 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʫʶ ʩʝʥʩʠʙʠʣʠʟʘʮʠʶ ʦʨʛʘʥʠʟʤʘ ʢ 

ʢʘʞʜʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʘʣʣʝʨʛʝʥʫ, ʦʧʨʝʜʝʣʠʪʴ ʧʝʨʝʢʨʝʩʪʥʫʶ ʩʝʥʩʠʙʠʣʠʟʘʮʠʶ (ʩʚʷʟʳʚʘʥʠʝ 

ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʘʥʪʠʪʝʣ (ɸʊ) ʩ ʵʧʠʪʦʧʘʤʠ (ʫʯʘʩʪʢʠ ʤʦʣʝʢʫʣʳ ʘʣʣʝʨʛʝʥʘ, ʩ ʢʦʪʦʨʳʤʠ 

ʩʚʷʟʳʚʘʝʪʩʷ ɸʊ) ʨʘʟʥʳʭ ʤʦʣʝʢʫʣ), ʢʦ-ʩʝʥʩʠʙʠʣʠʟʘʮʠʶ (ʦʜʥʦʚʨʝʤʝʥʥʫʶ ʩʝʥʩʠʙʠʣʠʟʘʮʠʶ, 

ʥʝ ʦʪʥʦʩʷʱʫʶʩʷ ʢ ʧʝʨʝʢʨʝʩʪʥʦʡ) ʠ ʠʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ ʜʠʘʛʥʦʩʪʠʢʫ. ʇʨʝʠʤʫʱʝʩʪʚʦʤ 

ʪʘʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʣʳʭ ʦʙʲʝʤʦʚ ʧʣʘʟʤʳ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ 

ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʥʝʦʙʭʦʜʠʤʳʭ ʘʣʣʝʨʛʝʥ-ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʦʨʛʘʥʠʟʤʘ[6, 22, 25, 35]. 

ʇʨʘʢʪʠʯʝʩʢʠ ʠʩʧʦʣʴʟʫʝʤʳʝ çʤʫʣʴʪʠʧʣʝʢʩʥʳʝè ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2. ʄʫʣʴʪʠʧʣʝʢʩʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʘʣʣʝʨʛʠʠ 

ʄʝʪʦʜ ɸʣʣʝʨʛʝʥ ʀʩʧʦʣʴʟʫʝʤʘʷ 

ʨʝʘʢʮʠʷ 

ʂʦʣʠʯʝʩʪʚʦ 

ʘʣʣʝʨʛʝʥʦʚ 

AllergenEpitopeMicroarray  ʄʦʣʝʢʫʣʷʨʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ 

ʄʠʢʨʦʯʠʧ ɺʘʨʠʘʙʝʣʴʥʦ 

Allergenex ʎʝʣʴʥʳʡ ʄʠʢʨʦʯʠʧ 37 

Arrayit  ʎʝʣʴʥʳʡ ʄʠʢʨʦʯʠʧ 123 

BioIC System ʎʝʣʴʥʳʡ ʄʠʢʨʦʯʠʧ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʠʢʨʦʬʣʶʠʜʦʚ 

40 

CLAÈ Allergen-Specific 

IgE Assay 

ʎʝʣʴʥʳʡ ʄʠʢʨʦʧʦʣʦʩʢʘ ɺʘʨʠʘʙʝʣʴʥʦ 

Euroimmun ʎʝʣʴʥʳʡ/ 

ʄʦʣʝʢʫʣʷʨʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ 

ʄʠʢʨʦʧʦʣʦʩʢʠ ɺʘʨʠʘʙʝʣʴʥʦ 

Human Allergen Protein 

Array G1  

ʎʝʣʴʥʳʡ ʄʠʢʨʦʯʠʧ 48 

ImmunoCAP ISAC ʎʝʣʴʥʳʡ/ ʄʠʢʨʦʯʠʧ 112 
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ʄʦʣʝʢʫʣʷʨʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ 

MedALL (EC  project)Ο ʎʝʣʴʥʳʡ/ 

ʄʦʣʝʢʫʣʷʨʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ 

ʄʠʢʨʦʯʠʧ 170 

Microtest DX ʎʝʣʴʥʳʡ/ 

ʄʦʣʝʢʫʣʷʨʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ 

ʄʠʢʨʦʯʠʧ ɺʘʨʠʘʙʝʣʴʥʦ 

OPTIGENÈ Allergen-

Specific IgE Assay 

ʎʝʣʴʥʳʡ ʄʠʢʨʦʧʦʣʦʩʢʠ 36 

 

ʈʝʢʦʤʙʠʥʘʥʪʥʳʝ ʘʣʣʝʨʛʝʥʳ ʠ ʢʦʤʧʦʥʝʥʪʳ ʥʘʪʫʨʘʣʴʥʳʭ ʵʢʩʪʨʘʢʪʦʚ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠ ʪʨʘʢʪʦʚʢʘ ʨʝʟʫʣʴʪʘʪʦʚ 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʪʝʩʪʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ ʚʠʜʘ ʘʣʣʝʨʛʝʥʦʚ: 

ʥʘʪʫʨʘʣʴʥʳʝ ʵʢʩʪʨʘʢʪʳ ʠ ʨʝʢʦʤʙʠʥʘʥʪʥʳʝ ʤʦʣʝʢʫʣʳ (ʧʨʠ ʵʪʦʤ ʙʦʣʴʰʠʥʩʪʚʦ ʘʣʣʝʨʛʝʥʦʚ, 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʧʨʠʨʦʜʝ ʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʘʣʣʝʨʛʠʠ ï ʧʝʧʪʠʜʳ: ʠʩʢʣʶʯʝʥʠʝ 

ʩʦʩʪʘʚʣʷʶʪ ʤʦʣʝʢʫʣʳ, ʷʚʣʷʶʱʠʝʩʷ ʛʘʧʪʝʥʘʤʠ (ʥʘʧʨʠʤʝʨ, ʧʝʥʠʮʠʣʣʠʥ). ɺ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 

ʧʘʥʝʣʷʭ ʤʦʣʝʢʫʣʳ ʠʤʝʶʪ ʦʩʦʙʫʶ ʥʦʤʝʥʢʣʘʪʫʨʫ: ʦʙʦʟʥʘʯʝʥʠʷ ʚʝʱʝʩʪʚ ʩʦʩʪʦʷʪ ʠʟ ʧʝʨʚʳʭ 

ʪʨʝʭ ʙʫʢʚ ʣʘʪʠʥʩʢʦʛʦ ʥʘʟʚʘʥʠʷ ʩʝʤʝʡʩʪʚʘ ʘʣʣʝʨʛʝʥʘ (ʥʘʧʨʠʤʝʨ, ʘʣʣʝʨʛʝʥ ʙʝʨʝʟʳ Betv 

1,2,3,4,5- Betulavirtuosa). ʇʨʠ ʵʪʦʤ ʘʣʣʝʨʛʝʥʳ, ʚʳʟʳʚʘʶʱʠʝ ʧʝʨʝʢʨʝʩʪʥʫʶ 

ʩʝʥʩʠʙʠʣʠʟʘʮʠʶ, ʦʙʦʟʥʘʯʘʶʪʩʷ ʦʜʠʥʘʢʦʚʦʡ ʮʠʬʨʦʡ (ʥʘʧʨʠʤʝʨBetv 1 ʠ Cora 1 ï ʧʠʱʝʚʦʡ 

ʘʣʣʝʨʛʝʥ ʬʫʥʜʫʢʘ). ʆʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʘʢʪʠʯʝʩʢʠʤ ʚʨʘʯʦʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ 

ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʘʣʣʝʨʛʠʠ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚʳʰʝʫʢʘʟʘʥʥʳʤʠ 

ʤʝʪʦʜʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʢʦʤʝʥʜʘʮʠʡ ɽʚʨʦʧʝʡʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ ʘʣʣʝʨʛʦʣʦʛʦʚ ʧʦ 

ʪʨʘʢʪʦʚʢʝ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʨʝʢʦʤʙʠʥʘʥʪʥʳʭ ʤʦʣʝʢʫʣ ʠ ʥʘʪʫʨʘʣʴʥʳʭ 

ʵʢʩʪʨʘʢʪʦʚ, ʢʦʛʜʘ ʦʥʠ ʦʢʘʟʳʚʘʶʪʩʷ ʧʨʦʪʠʚʦʨʝʯʠʚʳʤʠ [4, 16, 27, 37]. 

ʂʣʠʥʠʢʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʤʦʣʝʢʫʣʷʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʘʣʣʝʨʛʠʠ 

ʇʝʨʝʦʮʝʥʠʪʴ ʤʝʪʦʜʳ ʤʦʣʝʢʫʣʷʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʘʣʣʝʨʛʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʥʷʪʠʷ 

çʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʘʷ ʤʝʜʠʮʠʥʘ ʥʝʚʦʟʤʦʞʥʦè: ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʨʘʢʪʦʚʢʘ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʦʩʣʝʜʥʠʭ ʧʨʠʦʙʨʝʣʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʝ, ʢʣʠʥʠʢʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ɺ 

ʬʝʚʨʘʣʝ 2017 ʛʦʜʘ ʨʘʟʨʘʙʦʪʯʠʢʠ ʤʫʣʴʪʠʧʣʝʢʩʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 

ʘʣʣʝʨʛʠʠ MeDALL (ʦʪ ʘʥʛʣ. Mechanismofthedevelopmentofallergy ï ʤʝʭʘʥʠʟʤ ʨʘʟʚʠʪʠʷ 

ʘʣʣʝʨʛʠʠ) ʘʥʦʥʩʠʨʦʚʘʣʠ ʜʘʥʥʳʝ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʤ ʭʘʨʘʢʪʝʨʝ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʪʘʢʠʤ ʤʝʪʦʜʦʤ, ʩʚʷʟʘʥʥʦʤ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʜʚʫʭ 

ʬʝʥʦʪʠʧʦʚ ʧʘʮʠʝʥʪʦʚ, ʩʪʨʘʜʘʶʱʠʭ ʘʣʣʝʨʛʠʝʡ: ʤʦʥʦʩʝʥʩʠʙʠʣʠʟʠʨʦʚʘʥʥʳʝ ʠ 

ʧʦʣʠʩʝʥʩʠʙʠʣʠʟʠʨʦʚʘʥʥʳʝ. ʂʦʤʧʘʥʠʷ ʧʨʦʚʝʣʘ ʤʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʝ, , 

ʛʝʥʝʪʠʯʝʩʢʦʝ, ʢʣʠʥʠʯʝʩʢʦʝ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ 

ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʜʘʥʥʳʭ ʦ ʬʝʥʦʪʠʧʝ, ʩʚʷʟʘʥʥʦʤ ʩ 

ʛʠʧʝʨʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ ʥʘʙʦʨʫ ʦʧʨʝʜʝʣʝʥʥʳʭ ʘʣʣʝʨʛʝʥʦʚ, ʤʦʞʥʦ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʠʩʢ 

ʨʘʟʚʠʪʠʷ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʳ ʫ ʧʘʮʠʝʥʪʦʚ (ʯʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʫ ʜʝʪʝʡ ʨʘʥʥʝʛʦ 

ʚʦʟʨʘʩʪʘ) ʠ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʝʞʠʤ ʠʤʤʫʥʦʪʝʨʘʧʠʠ ʧʘʮʠʝʥʪʘ. ɸʣʛʦʨʠʪʤʳ 

ʪʨʘʢʪʦʚʢʠ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʤʝʪʦʜʦʤ MeDALLʦʪʨʘʞʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʨʝʢʦʤʝʥʜʘʮʠʷʭ ɽʚʨʦʧʝʡʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ ʘʣʣʝʨʛʦʣʦʛʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ[5, 

31].  

ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ ʘʣʣʝʨʛʠʠ: ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ 

ʄʦʣʝʢʫʣʷʨʥʘ ʨʝʚʦʣʶʮʠʷ ʚ ʘʣʣʝʨʛʦʣʦʛʠʠ ʟʘʪʨʦʥʫʣʘ ʠ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ ʘʣʣʝʨʛʠʠ. ɼʘʚʥʦ 

ʠʟʚʝʩʪʥʦ, ʯʪʦ ʪʨʘʜʠʮʠʦʥʥʦ ʧʨʠʤʝʥʷʶʱʘʷʩʷ ʙʘʟʦʚʘʷ ʪʝʨʘʧʠʷ (H1-ʛʠʩʪʘʤʠʥʦʙʣʦʢʘʪʦʨʳ, 

ʤʝʤʙʨʘʥʦʩʪʘʙʠʣʠʟʘʪʦʨʳ, ɻʂʉ ʠ ʜʨ.) ʷʚʣʷʝʪʩʷ ʩʠʤʧʪʦʤ-ʥʠʚʝʣʠʨʫʶʱʝʡ ʠ ʥʝ ʚʦʟʜʝʡʩʪʚʫʝʪ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʧʨʠʯʠʥʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ. ɽʜʠʥʩʪʚʝʥʥʳʤ 

ʤʝʪʦʜʦʤ ʙʦʣʝʟʥʴ-ʤʦʜʠʬʠʮʠʨʫʶʱʝʡ ʪʝʨʘʧʠʠ ʷʚʣʷʝʪʩʷ ʠʤʤʫʥʦʪʝʨʘʧʠʷ ʘʣʣʝʨʛʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʧʦʷʚʠʚʰʘʷʩʷ ʩʣʝʜʦʤ ʟʘ ʨʘʟʨʘʙʦʪʢʦʡ ʤʝʪʦʜʦʚ ʤʦʣʝʢʫʣʷʨʥʦʡ 
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ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʪʨʝʙʫʶʱʘʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ, ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʩʚʦʝʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ[13, 21]. 

ʇʘʩʩʠʚʥʘʷ ʠʤʤʫʥʠʟʘʮʠʷ IgG 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʦ, ʯʪʦ ɸʊ ʢʣʘʩʩʘ G (IgG) ʩʧʦʩʦʙʥʳ ʢʦʥʢʫʨʝʥʪʥʦ 

ʩʚʷʟʳʚʘʪʴʩʷ ʩ ʵʧʠʪʦʧʘʤʠ ʘʣʣʝʨʛʝʥʦʚ, ʚʳʟʳʚʘʶʱʠʭ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʘʣʣʝʨʛʠʠ ʧʨʠ 

ʠʭ ʩʚʷʟʳʚʘʥʠʠ ʩ IgE (ʨʠʩ. 1). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ ʧʘʩʩʠʚʥʦʡ ʠʤʤʫʥʠʟʘʮʠʠ 

- ʚʚʝʜʝʥʠʝ IgG, ʩʚʷʟʳʚʘʶʱʠʭ ʢʦʥʢʨʝʪʥʳʝ ʘʣʣʝʨʛʝʥʳ (ʛʠʧʝʨʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʢʦʪʦʨʳʤ 

ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʧʨʠ ʤʫʣʴʪʠʧʣʝʢʩʥʦʤ ʤʦʣʝʢʫʣʷʨʥʦʤ ʘʥʘʣʠʟʝ), ʠ ʧʨʝʜʦʪʚʨʘʱʘʶʱʠʭ ʨʘʟʚʠʪʠʝ 

ʩʠʤʧʪʦʤʦʚ[6]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʫʷ ʨʝʟʫʣʴʪʘʪʳ ʤʝʪʦʜʦʚ ʤʦʣʝʢʫʣʷʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 

ʘʣʣʝʨʛʠʠ ʚʢʫʧʝ ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʧʦʜʦʙʨʘʥʥʳʤ ʥʘʙʦʨʦʤ ʚʚʦʜʠʤʳʭ IgG, ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ 

ʩʚʦʝʦʙʨʘʟʥʦʡ çʠʨʨʘʜʠʘʮʠʠè ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ ʧʘʪʦʛʝʥʝʟʘ ʘʣʣʝʨʛʠʠ IgEʚ ʢʘʞʜʦʤ 

ʢʦʥʢʨʝʪʥʦʤ ʢʣʠʥʠʯʝʩʢʦʤ ʩʣʫʯʘʝ [28, 33, 34]. 

 
ʈʠʩʫʥʦʢ 1.ʄʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ IgG, ʙʣʦʢʠʨʫʶʱʠʭ IgE 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʢʦʤʙʠʥʘʥʪʥʳʭ ʘʣʣʝʨʛʝʥ-ʩʦʜʝʨʞʘʱʠʭ ʚʘʢʮʠʥ 

 

ʇʦʷʚʣʝʥʠʝ ʤʝʪʦʜʦʚ ʤʦʣʝʢʫʣʷʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʘʣʣʝʨʛʠʠ ʠ ʩʠʥʪʝʟʘ ʨʝʢʦʤʙʠʥʘʥʪʥʳʭ 

ʘʣʣʝʨʛʝʥʦʚ ʧʦʟʚʦʣʠʣʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʩʣʝʜʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʨʝʢʦʤʙʠʥʘʥʪʥʳʭ ʚʘʢʮʠʥ, 

ʜʝʡʩʪʚʠʝ ʢʦʪʦʨʳʭ ʦʩʥʦʚʘʥʦ ʥʘ ʧʦʜʢʦʞʥʦʤ ʚʚʝʜʝʥʠʠ ʤʦʣʝʢʫʣ, ʠʜʝʥʪʠʯʥʳʭ ʘʣʣʝʨʛʝʥʘʤ, ʥʦ 

ʥʝ ʩʧʦʩʦʙʥʳʭ ʚʳʟʚʘʪʴ ʧʦʣʥʦʮʝʥʥʫʶ ʠʤʤʫʥʥʫʶ ʨʝʘʢʮʠʶ, ʘ ʧʨʠʟʚʘʥʥʳʤ ʣʠʰʴ 

ʠʥʜʫʮʠʨʦʚʘʪʴ ʩʧʝʮʠʬʠʯʝʩʢʠʝ IgG, ʙʣʦʢʠʨʫʶʱʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ IgE, ʚʳʩʪʫʧʘʶʱʠʝ ʚ 

ʢʘʯʝʩʪʚʝ ʛʣʘʚʥʦʛʦ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʟʚʝʥʘ ʚ ʨʘʟʚʠʪʠʠ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʘʣʣʝʨʛʠʠ. 

ʇʦʜʘʚʣʷʷ ʜʝʡʩʪʚʠʝ IgE, IgGʪʘʢʠʤ ʦʙʨʘʟʦʤ ʩʪʘʥʦʚʷʪʩʷ ʛʣʘʚʥʳʤ ʵʬʬʝʢʪʦʨʥʳʤ ʟʚʝʥʦʤ 

ʜʘʥʥʦʛʦ ʚʠʜʘ ʠʤʤʫʥʦʪʝʨʘʧʠʠ[17]. ʇʘʪʦʛʝʥʝʪʠʯʝʩʢʠʜʝʩʪʚʠʝ ʪʘʢʠʭ ʚʘʢʮʠʥ ʘʥʘʣʦʛʠʯʥʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʙʣʦʢʠʨʫʶʱʠʭ IgGʚ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʠʤʤʫʥʦʪʝʨʘʧʠʠ 

ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʇʨʠʤʝʨʦʤ ʩʣʫʞʠʪ ʚʘʢʮʠʥʘ ʧʦʜ ʥʘʟʚʘʥʠʝʤ BM32, ʩʦʜʝʨʞʘʱʘʷ 

ʘʣʣʝʨʛʝʥʳ ʧʳʣʴʮʳ Phlp 1, Phlp 2, Phlp 5 ʠ Phlp 6 (grasspollenallergy)[7,14,18, 19, 29, 30].  

Ig-Eʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʠ IgE-ʥʝʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʤʝʭʘʥʠʟʤ: ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ 

ɽʱʝ ʦʜʥʠʤ ʤʝʪʦʜʦʤ ʙʦʣʝʟʥʴ-ʤʦʜʠʬʠʮʠʨʫʶʱʝʡ ʠʤʤʫʥʦʪʝʨʘʧʠʠ ʷʚʣʷʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝ ʤʦʥʦʢʣʦʥʘʣʴʥʳʭ ʘʥʪʠʪʝʣ ʢ IgE(ʦʤʘʣʠʟʫʤʘʙ) ʠ ʊ-ʣʠʤʬʦʮʠʪʘʤ (ʮʠʢʣʦʩʧʦʨʠʥ, 

ʪʘʢʣʦʨʠʤʫʩ). ʇʨʠʤʝʥʝʥʠʝ ʜʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʦʩʥʦʚʘʥʦ ʥʘ ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ʣʝʯʝʥʠʶ 

ʪʱʘʪʝʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ IgE-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʠ IgE-

ʥʝʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʨʘʟʚʠʪʠʷ ʘʣʣʝʨʛʠʠ, ʜʣʷ ʯʝʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʝʘʢʮʠʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʝʢʦʤʙʠʥʘʥʪʥʳʭ ʘʥʪʠʛʝʥʦʚ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ IgE, ʘ ʪʘʢʞʝ CD8 ʠ CD4 

ʣʠʤʬʦʮʠʪʘʤʠ invivo, ʚʳʷʚʣʷʶʱʠʝ ʧʘʪʦʛʝʥʝʟ ʨʘʟʚʠʪʠʷ ʘʣʣʝʨʛʠʠ ʫ ʜʘʥʥʦʛʦ ʧʘʮʠʝʥʪʘ. ʇʨʠ 

ʵʪʦʤ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ IgE-ʥʝʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʤʝʭʘʥʠʟʤ ʷʚʣʷʝʪʩʷ ʚʝʜʫʱʠʤ 

ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʘʪʦʧʠʯʝʩʢʦʛʦ ʜʝʨʤʘʪʠʪʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʠʤʤʫʥʦʪʝʨʘʧʠʠ 
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ʧʦʩʣʝʜʥʝʛʦ[8, 18, 24, 26, 32].  

ʂʦʥʪʨʦʣʴ ʠʤʤʫʥʦʪʝʨʘʧʠʠ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ: ʤʦʣʝʢʫʣʷʨʥʳʝ ʘʩʧʝʢʪʳ 

ʅʝʤʘʣʦʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʧʦʩʣʝʜʫʶʱʝʡ 

ʠʤʤʫʥʦʪʝʨʘʧʠʠ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʣʘʙʦʨʘʪʦʨʥʦ-ʢʣʠʥʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ 

ʧʦʩʣʝʜʥʝʡ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ, ʚʢʣʶʯʘʶʱʠʝ 

ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʮʠʪʦʢʠʥʦʚ, ʠʤʝʶʱʠʭ ʦʪʥʦʰʝʥʠʝ ʢ ʧʘʪʦʛʝʥʝʟʫ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ 

(ʠʥʪʝʨʣʝʡʢʠʥ-10, ʬʘʢʪʦʨ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ), ʢʣʝʪʦʯʥʳʭ ʤʘʨʢʝʨʦʚ (ʪʝʩʪʳ ʘʢʪʠʚʘʮʠʠ 

ʙʘʟʦʬʠʣʦʚ, ʊ-ʣʠʤʬʦʮʠʪʦʚ), ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʢʨʝʪʥʦʤʫ ʘʣʣʝʨʛʝʥʫ IgE. 

ʆʜʥʘʢʦ ʥʘʠʙʦʣʴʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʢʘʟʘʣʦʦʧʨʝʜʝʣʝʥʠʝ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʘʮʠʝʥʪʘ 

ʫʨʦʚʥʷ ʙʣʦʢʠʨʫʶʱʠʭ IgG 4 ʢʣʘʩʩʘ[15]. ʇʨʠ ʵʪʦʤ ʩʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʫʣʴʪʠʧʣʝʢʩʥʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʠʢʨʦʯʠʧʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʤʘʣʳʝ ʢʦʣʠʯʝʩʪʚʘ ʘʣʣʝʨʛʝʥʦʚ: ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʦʜʥʦʧʣʝʢʩʥʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʥʝʠʟʙʝʞʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʠʟʙʳʪʢʘ 

ʘʥʪʠʛʝʥʦʚ, ʤʝʰʘʶʱʝʛʦ ʦʧʨʝʜʝʣʝʥʠʶ ʠʩʪʠʥʥʦʛʦ ʫʨʦʚʥʷ IgG (ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʤʘʣʦʛʦ 

ʢʦʣʠʯʝʩʪʚʦ ʘʣʣʝʨʛʝʥʦʚ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʢʦʥʢʫʨʝʥʪʥʳʤʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ ʩʚʷʟʳʚʘʥʠʷ 

ʙʣʦʢʠʨʫʶʱʠʭ IgGʠ IgEʩ ʘʣʣʝʨʛʝʥʘʤʠ) (ʨʠʩ. 2) [9, 11].  

 

 
 

ʈʠʩʫʥʦʢ 2.ɸ,ɺ ï ʩʭʝʤʘʪʠʯʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʤʝʭʘʥʠʟʤʘ ʜʝʡʩʪʚʠʷ ʦʜʥʦʧʣʝʢʩʥʳʭ ʤʝʪʦʜʦʚ. ʉ, 

D - ʤʫʣʴʪʠʧʣʝʢʩʥʳʭ 

 

ɺʳʰʝʫʢʘʟʘʥʥʦʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʤʝʪʦʜʳ ʤʦʣʝʢʫʣʷʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 

ʘʣʣʝʨʛʠʠ ʠʤʝʶʪ ʩʚʦʝ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʚ ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ 

ʠʤʤʫʥʦʪʝʨʘʧʠʠ ʜʝʪʘʣʴʥʦʡ, ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʤʝʭʘʥʠʟʤʦʚ ʨʘʟʚʠʪʠʷ 

ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʫ ʜʘʥʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʧʘʮʠʝʥʪʘ, ʥʦ ʠ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ 

ʯʘʩʪʴʶ ʢʦʥʪʨʦʣʷ ʠʤʤʫʥʦʪʝʨʘʧʠʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʛʦ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦʡ ʢʦʨʨʝʢʮʠʠ 

ʧʦʩʣʝʜʥʝʡ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʣʣʝʨʛʦʣʦʛʠʷ ʧʨʝʪʝʨʧʝʣʘ ʨʷʜ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ 

ʠʟʤʝʥʝʥʠʡ, ʢʘʩʘʶʱʠʭʩʷ ʧʦʜʭʦʜʫ ʢ ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʣʝʯʝʥʠʡ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʘʣʣʝʨʛʠʝʡ 

ʩʦʩʪʦʷʥʠʡ. ʅʝʧʦʥʷʪʥʳʝ ʨʘʥʝʝ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʦʪʜʝʣʴʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ʩʝʥʩʠʙʠʣʠʟʘʮʠʡ ʩʪʘʣʠ ʧʦʜʜʘʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʜʝʪʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ, ʩʚʷʟʘʥʥʦʡ 

ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʥʘʙʦʨʘ ʘʣʣʝʨʛʝʥʦʚ, ʚʳʟʚʘʚʰʠʭ ʛʠʧʝʨʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʥʦ ʠ ʵʬʬʝʢʪʠʚʥʦʡ 

ʠʤʤʫʥʦʪʝʨʘʧʠʠ, ʟʘʯʘʩʪʫʶ ʠʤʝʶʱʝʡ ʷʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʝʨʝʜ ʪʨʘʜʠʮʠʦʥʥʳʤ ʩʠʤʧʪʦʤ-

ʤʦʜʠʬʠʮʠʨʫʶʱʠʤ ʣʝʯʝʥʠʝʤ. ʆʩʚʦʝʥʠʝ ʤʝʪʦʜʦʚ ʨʝʢʦʤʙʠʥʘʥʪʥʦʛʦ ʩʠʥʪʝʟʘ ʤʦʣʝʢʫʣ ʠ 

ʨʘʟʨʘʙʦʪʢʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ñʧʨʦʪʠʚʦʘʣʣʝʨʛʠʯʝʩʢʠʭò ʚʘʢʮʠʥ ʧʦʣʦʞʠʣʘ ʥʘʯʘʣʦ ʢ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʘʣʣʝʨʛʦʣʦʛʠʠ: ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ. 

ɺʩʝ ʦʩʚʝʱʝʥʥʳʝ ʚʳʰʝ ʤʝʪʦʜʳ ʧʦʟʚʦʣʠʣʠ ʩʚʝʨʰʠʪʴʩʷ ʘʙʩʦʣʶʪʥʦʤʫ ñʧʨʦʨʳʚʫò ʚ ʧʦʜʭʦʜʘʭ 
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ʢʚʝʜʝʥʠʶ ʧʦʣʠʩʝʥʩʠʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ, ʠʤʝʶʱʠʭ ʪʷʞʝʣʳʝ, ʨʘʥʝʝ ʥʝ 

ʧʦʜʜʘʶʱʠʝʩʷ ʪʝʨʘʧʠʠ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʧʨʦʷʚʣʝʥʠʷ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. 
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ʄʀʂʈʆ-ʈʅʂ: ʅʆɺʓɽ ɺʆɿʄʆɾʅʆʉʊʀ ʇʆɺʓʐɽʅʀʗ ʕʌʌɽʂʊʀɺʅʆʉʊʀ 

ɸɼʆʇʊʀɺʅʆʁ ʊ-ʂʃɽʊʆʏʅʆʁ ʊɽʈɸʇʀʀ 

ɺ.ɺ. ʗʢʦʚʣʝʚ ɺ.ɺ.(1), ʄ.ʅ. ʂʦʚʘʣʝʚʘ ʄ.ʅ.(2), ʅ.ɸ. ʉʫʰʝʥʮʝʚ (1) 

 

1. ʄʝʞʜʫʥʘʨʦʜʥʘ ̫ ʰʢʦʣʘ çʄʝʜʠʮʠʥʘ ʙʫʜʫʱʝʛʦè ʅʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʘʨʢʘ 

ʙʠʦʤʝʜʠʮʠʥʳ ʌɻɸʆʋ ɺʆ ʇʝʨʚʳʡ ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʄ. 

ʉʝʯʝʥʦʚʘ ʄɿ ʈʌ  

2. ʃʝʯʝʙʥrʡ ʬʘʢʫʣʴʪʝʪ ʌɻɸʆʋ ɺʆ ʇʝʨʚʳʡ ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. 

ʀ.ʄ. ʉʝʯʝʥʦʚʘ ʄɿ ʈʌ  

 

ʈʝʟʶʤʝ: ɸʜʦʧʪʠʚʥʳʡ ʧʝʨʝʥʦʩ ʢʣʝʪʦʢ ï ʦʜʥʦ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ 

ʥʘʧʨʘʚʣʝʥʠʡ ʠʤʤʫʥʦʪʝʨʘʧʠʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʭ ʘʣʣʦʛʝʥʥʳʭ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ. ʊʝʤ ʥʝ 

ʤʝʥʝʝ, ʧʝʨʝʜ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʚʩʪʘʸʪ ʨʷʜ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʩʦʭʨʘʥʝʥʠʝʤ 

ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʪʨʘʥʩʬʠʮʠʨʫʝʤʳʭ ʢʣʝʪʦʢ. 

ʉʫʱʝʩʪʚʫʶʪ ʤʥʦʞʝʩʪʚʦ ʛʝʥʥʦ-ʠʥʞʝʥʝʨʥʳʭ ʤʝʪʦʜʠʢ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʠʟʤʝʥʷʪʴ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʜʦʧʪʠʚʥʳʭ ʊ-ʣʠʤʬʦʮʠʪʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ 

ʠʟʤʝʥʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʤʠʈʅʂ ʚ ʢʣʝʪʢʘʭ. ʆʜʥʘʢʦ ʫʩʧʝʰʥʘʷ ʨʝʛʫʣʷʮʠʷ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ 

ʤʦʣʝʢʫʣʷʨʥʳʭ ʢʘʩʢʘʜʦʚ ʥʝʚʦʟʤʦʞʥʘ ʙʝʟ ʯʸʪʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʬʫʥʢʮʠʡ ʪʝʭ ʠʣʠ ʠʥʳʭ ʤʠʈʅʂ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʈʅʂ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʘʜʦʧʪʠʚʥʦʡ ʊ-

ʢʣʝʪʦʯʥʦʡ ʪʝʨʘʧʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʤʤʫʥʦʪʝʨʘʧʠʷ, ʊ-ʣʠʤʬʦʮʠʪʳ, ʪʨʘʥʩʬʠʮʠʨʦʚʘʥʥʳʝ ʢʣʝʪʢʠ, 

ʤʠʢʨʦ-ʈʅʂ 

Abstract. Adoptive cell transfer is one of the most actively developing areas of tumor 

immunotherapy. The use of allogenic anti-tumor T-lymphocytes represents particular interest for 

researchers; however, the preservation of both anti-tumor activity and viability of transferred cells 

appears quite challenging. There are numerous genetic engineering methods which help change 

various characteristics of adoptive T-lymphocytes. Among these methods, changing cellular 

microRNA (miRNA) concentrations is probably the most promising one. Nevertheless, successful 

regulation of intracellular molecular pathways is impossible without clear understanding of roles 

of different miRNAs. Hence, the aim of this study was to review the opportunities for using 

miRNAs for increasing both effectiveness and safety of adoptive T-cell therapy. 

Keys words: immunotherapy, T lymphocytes, transfected cells, micro-RNA 

 

ɸʜʦʧʪʠʚʥʳʡ ʧʝʨʝʥʦʩ ʥʘʪʠʚʥʳʭ ʠʣʠ ʛʝʥʝʪʠʯʝʩʢʠ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʳʭ 

ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʭ ʊ-ʣʠʤʬʦʮʠʪʦʚ ï ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʫʩʧʝʰʥʳʭ ʠ ʨʘʟʚʠʚʘʶʱʠʭʩʷ 

ʥʘʧʨʘʚʣʝʥʠʡ ʠʤʤʫʥʦʪʝʨʘʧʠʠ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʦʣʠʜʥʳʭ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ [1,2]. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʝʦʜʦʣʝʥʠʷ ʠʤʤʫʥʦʪʦʣʝʨʘʥʪʥʦʩʪʠ ʦʧʫʭʦʣʝʚʦʛʦ 

ʤʠʢʨʦʦʢʨʫʞʝʥʠʷ, ʥʠʟʢʦʡ ʠʤʤʫʥʦʛʝʥʥʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʦʧʫʭʦʣʝʡ, ʘ ʪʘʢʞʝ ʘʢʪʠʚʘʮʠʷ 

ʚʥʫʪʨʝʥʥʠʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʢʘʩʢʘʜʦʚ, ʧʦʜʘʚʣʷʶʱʠʭ ʘʢʪʠʚʥʦʩʪʴ ʘʜʦʧʪʠʚʥʳʭ ʊ-ʢʣʝʪʦʢ 

ʦʛʨʘʥʠʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʨʘʧʠʠ ʠ ʩʪʘʚʠʪ ʧʝʨʝʜ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʨʷʜ ʧʨʦʙʣʝʤ. ʂʣʶʯ 

ʢ ʠʭ ʨʝʰʝʥʠʶ - ʧʦʥʠʤʘʥʠʝ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʦʩʥʦʚ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʚʣʠʷʪʴ ʥʘ ʨʷʜ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʜʦʧʪʠʚʥʳʭ ʢʣʝʪʦʢ [3,4].   

ʊ-ʢʣʝʪʦʯʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʨʘʜʠʢʘʮʠʠ ʦʧʫʭʦʣʝʚʳʭ 

ʢʣʝʪʦʢ, ʦʪʥʦʩʷʪ: ʘʬʬʠʥʥʦʩʪʴ TCR (T-cell receptor; ʊ-ʢʣʝʪʦʯʥʳʡ ʨʝʮʝʧʪʦʨ) ʠʣʠ CAR 

(chimeric antigen receptor; ʭʠʤʝʨʥʳʡ ʘʥʪʠʛʝʥʥʳʡ ʨʝʮʝʧʪʦʨ), ʧʨʦʣʠʬʝʨʘʪʠʚʥʳʡ ʧʦʪʝʥʮʠʘʣ, 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʘʜʦʧʪʠʚʥʳʭ ʢʣʝʪʦʢ, ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠʭ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ 

ʫʩʣʦʚʠʷʭ ʦʧʫʭʦʣʝʚʦʛʦ ʤʠʢʨʦʦʢʨʫʞʝʥʠʷ. ɺ ʨʘʟʨʘʙʦʪʢʫ ʥʦʚʳʭ ʤʝʪʦʜʠʢ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʫʣʫʯʰʠʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʜʦʧʪʠʚʥʳʭ ʢʣʝʪʦʢ ʚʢʣʘʜʳʚʘʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʩʠʣʠʡ ʠ 
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ʨʝʩʫʨʩʦʚ. ʆʜʥʠʤ ʠʟ ʤʥʦʛʦʦʙʝʱʘʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʤʦʜʫʣʷʮʠʷ ʫʨʦʚʥʝʡ 

ʤʠʈʅʂ ʚ ʘʜʦʧʪʠʚʥʳʭ ʢʣʝʪʢʘʭ [5]. 

ʄʠʢʨʦʈʅʂ (ʤʠʈʅʂ) ï ʵʪʦ ʥʝʢʦʜʠʨʫʶʱʘʷ ʈʅʂ ʜʣʠʥʦʡ 21-23 ʥʫʢʣʝʦʪʠʜʘ, ʢʦʪʦʨʘʷ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʩʪʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʡ ʩʘʡʣʝʥʩʠʥʛ ʛʝʥʦʚ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʜʦʢʘʟʘʥʦ, ʯʪʦ 

ʤʠʈʅʂ ʠʛʨʘʝʪ ʢʨʠʪʠʯʝʩʢʫʶ ʨʦʣʴ ʚ ʨʝʛʫʣʷʮʠʠ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʧʨʦʣʠʬʝʨʘʮʠʷ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʘ, ʘʧʦʧʪʦʟ ʠ, ʚ ʮʝʣʦʤ, ʢʣʝʪʦʯʥʳʡ 

ʤʝʪʘʙʦʣʠʟʤ[6]. ɿʣʦʢʘʯʝʩʪʚʝʥʥʫʶ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʠ ʦʧʫʭʦʣʝʚʫʶ ʧʨʦʛʨʝʩʩʠʶ ʩʚʷʟʳʚʘʶʪ, 

ʢʨʦʤʝ ʚʩʝʛʦ ʧʨʦʯʝʛʦ, ʩ ʜʠʩʨʝʛʫʣʷʮʠʝʡ ʵʢʩʧʨʝʩʩʠʠ ʠ ʘʢʪʠʚʥʦʩʪʠ ʤʠʈʅʂ ʚ ʢʣʝʪʢʝ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʤʠʈʅʂ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʢʘʩʢʘʜʳ ʢʫʤʫʣʷʪʠʚʥʦ ʠʣʠ 

ʢʦʦʧʝʨʘʪʠʚʥʦ ʠʥʛʠʙʠʨʫʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʢʣʶʯʝʚʳʝ ʟʚʝʥʴʷ. ʆʥʠ ʤʦʛʫʪ ʪʦʥʢʦ ʨʝʛʫʣʠʨʦʚʘʪʴ 

ʦʪʜʝʣʴʥʳʝ ʩʠʛʥʘʣʴʥʳʝ ʧʫʪʠ, ʚʣʠʷʷ ʥʘ ʥʝʛʘʪʠʚʥʳʝ ʠ ʧʦʟʠʪʠʚʥʳʝ ʨʝʛʫʣʷʪʦʨʥʳʝ ʵʣʝʤʝʥʪʳ. 

ʕʪʦ ʩʚʦʡʩʪʚʦ ʜʝʣʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʠʈʅʂ ʪʦʯʥʳʤ ʠ ʚʝʩʴʤʘ ʥʘʜʸʞʥʳʤ ʩʧʦʩʦʙʦʤ 

ʢʦʦʨʜʠʥʘʮʠʠ ʠ ʨʝʛʫʣʷʮʠʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʠʣʴʥʳʡ ʠʥʪʝʨʝʩ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʢ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʈʅʂ ʜʣʷ 

ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʦʥʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ. ʊʘʢʠʝ ʤʝʪʦʜʠʢʠ ʪʝʨʘʧʠʠ ʧʦʜʨʘʟʫʤʝʚʘʶʪ 

ʙʣʦʢʘʜʫ ʦʥʢʦʛʝʥʥʳʭ ʤʠʈʅʂ, ʣʠʙʦ ʫʩʠʣʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʤʠʈʅʂ, ʦʙʣʘʜʘʶʱʠʭ ʩʚʦʡʩʪʚʦʤ 

ʩʫʧʨʝʩʩʠʨʦʚʘʪʴ ʨʦʩʪ ʦʧʫʭʦʣʝʡ [7,8].  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʤʠʈʅʂ ʠʛʨʘʝʪ ʢʨʠʪʠʯʝʩʢʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ, 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʝ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʠ ʘʢʪʠʚʘʮʠʠ ʢʣʝʪʦʢ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ ʊ- ʠ ɺ-ʣʠʤʬʦʮʠʪʳ, ʜʝʥʜʨʠʪʥʳʝ ʢʣʝʪʢʠ, ʠ ʤʘʢʨʦʬʘʛʠ [9]. ʇʦʜ ʘʢʪʠʚʘʮʠʝʡ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʛʣʦʙʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʫʨʦʚʥʝʡ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʝ 

ʢʣʝʪʦʯʥʳʡ ʨʦʩʪ, ʧʨʦʣʠʬʝʨʘʮʠʶ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʵʬʬʝʢʪʦʨʥʳʭ ʬʫʥʢʮʠʡ. ʇʨʦʮʝʩʩ 

ʘʢʪʠʚʘʮʠʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʝʨʴʸʟʥʳʤʠ ʧʝʨʝʩʪʨʦʡʢʘʤʠ ʊ-ʢʣʝʪʦʯʥʦʛʦ ʤʠʈʅʂʦʤʘ [10].  

ʇʨʠ ʵʪʦʤ, ʩʠʣʘ ʩʪʠʤʫʣʷʮʠʠ ʊ-ʣʠʤʬʦʮʠʪʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʫʨʦʚʝʥʴ 

ʵʢʩʧʨʝʩʩʠʠ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʤʠʈʅʂ. ʂ ʧʨʠʤʝʨʫ, ʤʘʛʥʠʪʫʜʘ ʵʢʩʧʨʝʩʩʠʠ miR-155 ʩʪʨʦʛʦ 

ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʘʬʬʠʥʠʪʝʪʦʤ TCR [11]. ʂʦʩʪʠʤʫʣʠʨʫʶʱʠʝ ʊ-ʢʣʝʪʢʠ ʩʠʛʥʘʣʳ ʪʘʢʞʝ ʩʠʣʴʥʦ 

ʚʣʠʷʶʪ ʥʘ ʠʥʜʫʢʮʠʶ ʤʠʈʅʂ. ʊʘʢ, ʩʪʠʤʫʣʷʮʠʷ ʨʝʮʝʧʪʦʨʘ CD28 ʤʦʣʝʢʫʣʦʡ  CTLA4-Ig 

(CTLA4-ʤʠʤʠʢʨʠʨʫʶʱʠʡ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥ) ʩʥʠʞʘʝʪ ʵʢʩʧʨʝʩʩʠʶ miR-214 ʚ 

ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʊ-ʢʣʝʪʢʘʭ [12]. ʊʘʢ ʢʘʢ ʚ ʧʨʦʮʝʩʩʝ ʘʢʪʠʚʘʮʠʠ ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʤʠʈʅʂ 

ʜʠʥʘʤʠʯʝʩʢʠ ʠʟʤʝʥʷʝʪʩʷ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʪʦʥʢʘʷ ʨʝʛʫʣʷʮʠʷ ʫʨʦʚʥʷ ʤʠʈʅʂ ʚʘʞʥʘ 

ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ.  

ɽʱʝ ʦʜʥʠʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʪʦʛʦ, ʯʪʦ ʤʠʈʅʂ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʦʩʥʦʚʥʳʭ 

ʨʝʛʫʣʷʪʦʨʦʚ ʢʣʝʪʦʯʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʵʬʬʝʢʪʦʨʥʳʭ ʬʫʥʢʮʠʡ ʩʣʫʞʠʪ ʨʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ 

Dicer- ʠ AGO2-ʜʠʬʬʝʮʠʪʥʳʭ ʤʳʰʘʭ [13,14]. ʆʥʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ Dicer (ʈʅʂʘʟʘ 

ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʧʨʦʮʝʩʩʘ ʩʦʟʨʝʚʘʥʠʷ ʤʠʈʅʂ), ʠ AGO-ʙʝʣʢʠ (ʢʦʤʧʦʥʝʥʪʳ RISC (RNA-

induced silencing complex; ʈʅʂ-ʠʥʜʫʮʠʨʫʝʤʳ ʢʦʤʧʣʝʢʩ ʚʳʢʣʶʯʝʥʠʷ ʛʝʥʘ) ʙʝʣʢʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʩʘʡʣʝʥʩʠʥʛ ʛʝʥʦʚ ʧʦ ʤʝʭʘʥʠʟʤʫ ʈʅʂ-ʠʥʪʝʨʬʝʨʝʥʮʠʠ) 

ʞʠʟʥʝʥʥʦ ʥʝʦʙʭʦʜʠʤʳ ʊ-ʢʣʝʪʢʘʤ ʜʣʷ ʥʦʨʤʘʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʠ ʧʨʦʜʫʢʮʠʠ 

ʮʠʪʦʢʠʥʦʚ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʣʦʛʠʠ ʤʠʈʅʂ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʘʜʦʧʪʠʚʥʦʡ ʊ-ʢʣʝʪʦʯʥʦʡ ʠʤʤʫʥʦʪʝʨʘʧʠʠ 

ʉʧʦʩʦʙʥʦʩʪʴ ʤʠʈʅʂ ʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʢʣʝʪʦʯʥʳʝ ʙʝʣʢʠ ʠ ʬʝʨʤʝʥʪʳ ʜʝʣʘʝʪ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʤʝʪʦʜʠʢʦʡ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʜʦʧʪʠʚʥʦʡ ʊ-

ʢʣʝʪʦʯʥʦʡ ʪʝʨʘʧʠʠ. ʄʠʈʅʂ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʊ-

ʢʣʝʪʦʢ ʢ ʦʧʫʭʦʣʝʚʳʤ ʘʥʪʠʛʝʥʘʤ, ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ, ʫʩʠʣʝʥʠʷ ʵʬʬʝʢʪʦʨʥʳʭ ʬʫʥʢʮʠʡ.  

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʊ-ʢʣʝʪʦʢ ʢ ʘʥʪʠʛʝʥʘʤ ʪʦʥʢʦ ʨʝʛʫʣʠʨʫʝʪʩʷ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʙʘʣʘʥʩʘ 

ʤʝʞʜʫ ʪʦʣʝʨʘʥʪʥʦʩʪʴʶ ʠ ʘʢʪʠʚʘʮʠʝʡ [15]. ʅʝʢʦʪʦʨʳʝ ʤʠʈʅʂ ʩʧʦʩʦʙʥʳ ʫʩʠʣʠʚʘʪʴ TCR-

ʩʠʛʥʘʣ ʧʫʪʸʤ ʧʦʜʘʚʣʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʠʥʛʠʙʠʨʫʶʱʠʭ ʬʦʩʬʘʪʘʟ [16]. ʅʘʧʨʠʤʝʨ, ʵʢʩʧʨʝʩʩʠʶ 

ʪʠʨʦʟʠʥʦʚʦʡ ʬʦʩʬʘʪʘʟʳ PTPN2, ʢʦʪʦʨʘʷ ʧʦʜʘʚʣʷʝʪ ʩʠʛʥʘʣ TCR ʧʫʪʸʤ ʨʝʧʨʝʩʩʠʠ 

ʧʨʦʪʦʦʥʢʦʛʝʥʘ  LCK ʠ ʧʨʦʪʦʦʥʢʦʛʝʥʘ FYN, ʤʦʞʥʦ ʵʬʬʝʢʪʠʚʥʦ ʠʥʛʠʙʠʨʦʚʘʪʴ miR-155 [17]. 

ʊʘʢʞʝ ʜʣʷ ʫʩʠʣʝʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ TCR ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʠʧʝʨʵʢʩʧʨʝʩʩʠʶ miR-21. 

MiR-21 ʩʪʠʤʫʣʠʨʫʝʪ ʘʢʪʠʚʘʮʠʶ ʊ-ʢʣʝʪʦʢ ʧʫʪʸʤ ʧʦʜʘʚʣʝʥʠʷ ʵʢʩʧʨʝʩʩʠʠ ʩʝʨʠʥ-ʪʨʝʦʥʠʥʦʚʦʡ 
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ʬʦʩʬʘʪʘʟʳ DUSP10 ʠ Sprouty1, ʢʦʪʦʨʳʝ ʩʫʧʨʝʩʩʠʨʫʶʪ  TCR-ʠʥʜʫʮʠʨʦʚʘʥʥʦʝ 

ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʝ JNK ʠ ERK [18ï21]. ʆʜʥʘʢʦ, ʘʜʦʧʪʠʚʥʳʡ ʢʣʝʪʦʯʥʳʡ ʧʝʨʝʥʦʩ ʪʘʢʠʭ ʊ-

ʢʣʝʪʦʢ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ ʤʳʰʘʭ ʧʨʠʚʦʜʠʣ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʘʫʪʦʠʤʤʫʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ, 

ʚ ʯʘʩʪʥʦʩʪʠ ʘʨʪʨʠʪʘ [22]. ɻʠʧʝʨʵʢʩʧʨʝʩʩʠʷ miR-181 ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ TCR, ʧʨʦʷʚʣʷʶʱʝʡʩʷ ʚ ʫʩʠʣʝʥʥʦʤ ʪʦʢʝ Ca2+ ʚʥʫʪʨʴ ʢʣʝʪʢʠ, ʢʦʪʦʨʳʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʠʣʝʥʥʦʝ ʚʳʩʚʦʙʦʞʜʝʥʠʝ IL-2 [23]. ʇʦʜʦʙʥʳʡ ʵʬʬʝʢʪ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʧʦʜʘʚʣʝʥʠʝʤ ʵʢʩʧʨʝʩʩʠʠ  ʨʷʜʘ ʩʝʨʠʥ-ʪʨʝʦʥʠʥʦʚʳʭ ʠ ʪʠʨʦʟʠʥʦʚʳʭ ʬʦʩʬʘʪʘʟ (DUSP5, 

DUSP6, PTPN11, ʠ PTPN22), ʢʦʪʦʨʦʝ ʚʝʜʸʪ ʢ ʫʩʠʣʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ LCK ʠ ERK [23]. 

ʇʦʚʳʰʝʥʠʝ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʪʨʘʥʩʧʣʘʥʪʠʨʫʝʤʳʭ ʊ-ʣʠʤʬʦʮʠʪʦʚ  

ʇʦʜ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴʶ ʊ-ʢʣʝʪʦʢ ʧʦʥʠʤʘʝʪʩʷ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʞʠʚʘʪʴ ʠ ʚʳʧʦʣʥʷʪʴ ʩʚʦʠ 

ʬʫʥʢʮʠʠ ʧʦʩʣʝ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʘʜʦʧʪʠʚʥʳʭ ʊ-ʢʣʝʪʦʢ ʚ ʦʨʛʘʥʠʟʤʝ 

ʨʝʮʠʧʠʝʥʪʘ ʧʨʷʤʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʤ ʜʝʡʩʪʚʠʝʤ ʧʨʦʚʦʜʠʤʦʡ ʪʝʨʘʧʠʠ ʚ 

ʧʨʝʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘ ʤʳʰʠʥʳʭ ʤʦʜʝʣʷʭ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʷʭ ʥʘ ʣʶʜʷʭ. 

ɺʳʞʠʚʘʝʤʦʩʪʴ ʘʜʦʧʪʠʚʥʳʭ ʊ-ʢʣʝʪʦʢ ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʨʝʘʢʪʠʚʥʦʩʪʠ ʢ ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʠʤ 

ʮʠʪʦʢʠʥʘʤ ʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢ ʢʣʝʪʦʯʥʦʡ ʛʠʙʝʣʠ [24]. ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʠ 

ʫʩʠʣʝʥʠʷ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʪʨʘʥʩʧʣʘʥʪʠʨʫʝʤʳʭ ʣʠʤʬʦʮʠʪʦʚ ʩʝʡʯʘʩ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʚʦ-

ʧʝʨʚʳʭ, ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʘʷ ʣʠʤʬʦʜʝʧʣʝʮʠʷ [25ï29], ʢʦʪʦʨʘʷ ʩʥʠʞʘʝʪ ʢʦʥʢʫʨʝʥʮʠʶ 

ʘʜʦʧʪʠʚʥʳʭ ʣʠʤʬʦʮʠʪʦʚ ʩ ʵʥʜʦʛʝʥʥʳʤʠ ʟʘ ʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʠʭ 

ʮʠʪʦʢʠʥʦʚ, ʠ, ʚʦ-ʚʪʦʨʳʭ, ʮʠʪʦʢʠʥʦʚʘʷ ʪʝʨʘʧʠʷ ʜʣʷ ʫʩʠʣʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʧʨʠʚʠʪʳʭ 

ʣʠʤʬʦʮʠʪʦʚ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ ʯʪʦ ʛʠʧʝʨʵʢʩʧʨʝʩʩʠʷ miR-155 ʘʜʦʧʪʠʚʥʳʤʠ ʊ-ʣʠʤʬʦʮʠʪʘʤʠ 

ʫʩʠʣʠʚʘʝʪ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʡ ʦʪʚʝʪ ʠ ʫʣʫʯʰʘʝʪ ʠʭ ʚʳʞʠʚʘʝʤʦʩʪʴ ʫ ʨʝʮʠʧʠʝʥʪʦʚ ʜʘʞʝ ʙʝʟ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʡ ʣʠʤʬʦʜʝʧʣʝʮʠʠ [17]. MiR-155 ʫʩʠʣʠʚʘʝʪ ʮʠʪʦʢʠʥʦʚʳʡ ʩʠʛʥʘʣ ʧʦʜʘʚʣʷʷ 

ʥʝʛʘʪʠʚʥʳʝ ʨʝʛʫʣʷʪʦʨʳ ʧʫʪʝʡ PI3K/AKT ʠ STAT [17]. ɻʠʧʝʨʵʢʩʧʨʝʩʩʠʷ miR-155 ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʚʦʜʠʪʴ ʤʥʦʛʦʢʨʘʪʥʳʝ ʠʥʬʫʟʠʠ ʘʜʦʧʪʠʚʥʳʭ ʢʣʝʪʦʢ ʟʘ ʢʦʨʦʪʢʠʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ, 

ʠʟʙʝʛʘʷ ʧʨʠ ʵʪʦʤ ʪʦʢʩʠʯʥʦʩʪʠ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʡ ʪʝʨʘʧʠʠ, ʯʪʦ ʧʦʪʝʥʮʠʘʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʣʝʯʝʥʠʷ. ɾʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʪʨʘʥʩʧʣʘʥʪʠʨʫʝʤʳʭ ʢʣʝʪʦʢ 

ʤʦʞʥʦ ʫʣʫʯʰʠʪʴ, ʫʩʠʣʠʚ ʵʢʩʧʨʝʩʩʠʶ ʢʣʘʩʪʝʨʘ ʤʠʈʅʂ miR-17ï92. ɼʘʥʥʳʡ ʤʠʈʅʂ ʢʣʘʩʪʝʨ 

ʩʧʦʩʦʙʝʥ ʩʫʧʨʝʩʩʠʨʦʚʘʪʴ ʠʥʛʠʙʠʪʦʨ PTEN ʧʫʪʠ PI3K/AKT, ʘ ʪʘʢʞʝ ʧʨʦʘʧʦʧʪʦʪʠʯʝʩʢʫʶ 

ʤʦʣʝʢʫʣʫ BIM, ʯʪʦ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʚʝʜʸʪ ʢ  ʫʩʠʣʝʥʠʶ ʧʨʦʣʠʬʝʨʘʮʠʠ ʠ ʘʢʢʫʤʫʣʷʮʠʠ 

ʵʬʬʝʢʪʦʨʥʳʭ ʢʣʝʪʦʢ [30,31]. ʅʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ  miR-17ï92 ʠ AKT ʤʦʞʝʪ 

ʧʨʠʚʦʜʠʪʴ ʢ ʥʘʨʫʰʝʥʠʶ ʦʙʨʘʟʦʚʘʥʠʷ ʢʣʝʪʦʢ ʧʘʤʷʪʠ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ 

ʫʤʝʥʴʰʝʥʠʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʛʦ ʦʪʚʝʪʘ [31,32]. ʉʭʦʜʥʳʤ ʜʝʡʩʪʚʠʝʤ 

ʦʙʣʘʜʘʝʪ miR-214 [12].  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʪʘʛʦʥʠʩʪʦʚ ʤʠʈʅʂ, ʧʦʜʘʚʣʷʶʱʠʭ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ - ʵʪʦ ʝʱʝ ʦʜʥʘ 

ʪʝʦʨʠʪʠʯʝʩʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʠʣʠʪʴ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʊ-ʢʣʝʪʦʢ ʠ ʠʭ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʫʶ 

ʘʢʪʠʚʥʦʩʪʴ. MiR-146a ï ʦʩʥʦʚʥʦʡ ʩʫʧʧʨʝʩʩʦʨ ʩʠʛʥʘʣʴʥʦʛʦ ʧʫʪʠ NF-ʢB, ʝʸ ʵʢʩʧʨʝʩʩʠʷ 

ʫʩʠʣʠʚʘʝʪʩʷ ʚ ʦʪʚʝʪ ʥʘ ʘʢʪʠʚʘʮʠʶ ʊ-ʣʠʤʬʦʮʠʪʘ ʠ ʩʣʫʞʠʪ ʜʣʷ ʩʚʦʝʦʙʨʘʟʥʦʡ ʘʤʦʨʪʠʟʘʮʠʠ 

ʘʢʪʠʚʠʨʫʝʤʳʭ ʵʬʬʝʢʪʦʨʥʳʭ ʬʫʥʢʮʠʡ [33]. ɸʥʪʘʛʦʥʠʩʪʳ ʤʠʈʅʂ, ʤʠʈʅʂ-ʣʦʚʫʰʢʠ, ʠʣʠ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ ʤʠʈʅʂ ñʛʫʙʢʠò ʩʧʦʩʦʙʥʳ ʩʚʷʟʳʚʘʪʴ miR-146a, ʧʦʚʳʰʘʷ ʘʢʪʠʚʥʦʩʪʴ NF-B ʚ 

ʪʨʘʥʩʧʣʘʥʪʠʨʫʝʤʳʭ ʢʣʝʪʢʘʭ, ʧʦʚʳʰʘʷ ʪʝʤ ʩʘʤʳʤ ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʝ 

ʜʝʡʩʪʚʠʝ. 

ʊʘʢ ʢʘʢ ʛʠʧʝʨʵʢʩʧʨʝʩʩʠʷ ʤʠʈʅʂ, ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ (miR17ï92, miR-21, miR-155), ʩʚʷʟʘʥʘ ʩ 

ʚʦʟʤʦʞʥʳʤ ʨʘʟʚʠʪʠʝʤ ʘʫʪʦʘʛʨʝʩʩʠʠ, ʥʝʦʙʭʦʜʠʤʳ ʤʝʨʳ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ. ɹʝʟʦʧʘʩʥʦʩʪʴ 

ʪʝʨʘʧʠʠ ʪʘʢʠʤʠ ʢʣʝʪʢʘʤʠ ʜʦʩʪʠʛʘʝʪʩʷ ʚʢʣʶʯʝʥʠʝʤ ʚ ʛʝʥʦʤ ʩʫʠʮʠʜʘʣʴʥʳʭ ʛʝʥʦʚ [34,35] ʠʣʠ 

ʠʥʜʫʮʠʙʠʣʴʥʳʭ ʧʨʦʤʦʪʦʨʦʚ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʵʢʩʧʨʝʩʩʠʶ ʤʠʈʅʂ [36].  

ʋʩʠʣʝʥʠʝ ʵʬʬʝʢʪʦʨʥʳʭ ʬʫʥʢʮʠʡ ʘʜʦʧʪʠʚʥʳʭ ʢʣʝʪʦʢ 

ɼʣʷ ʫʩʧʝʰʥʦʡ ʵʣʠʤʠʥʘʮʠʠ ʦʧʫʭʦʣʠ, ʪʨʘʥʩʧʣʘʥʪʠʨʦʚʘʥʥʳʝ ʢʣʝʪʢʠ ʜʦʣʞʥʳ ʤʠʛʨʠʨʦʚʘʪʴ 

ʪʦʯʥʦ ʚ ʦʧʫʭʦʣʝʚʳʡ ʦʯʘʛ, ʚʳʜʝʣʠʪʴ ʨʷʜ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ, ʠ ʧʨʦʷʚʠʪʴ 

ʫʩʠʣʝʥʥʫʶ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʴ. ʇʨʦʷʚʣʝʥʠʶ ʪʘʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʝʧʷʪʩʪʚʫʝʪ 

ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʚʥʦʝ ʦʧʫʭʦʣʝʚʦʝ ʤʠʢʨʦʦʢʨʫʞʝʥʠʝ. ʊʨʘʥʩʬʦʨʤʠʨʫʶʱʠʡ ʨʦʩʪʦʚʦʡ ʬʘʢʪʦʨ 

ʙʝʪʘ (transforming growth factor-ɓ; TGF-ɓ) ï ʢʣʶʯʝʚʦʡ ʠʤʤʫʥʦʩʫʧʧʨʝʩʩʠʚʥʳʡ ʮʠʪʦʢʠʥ 

ʬʦʨʤʠʨʫʶʱʠʡ ʪʦʣʝʨʦʛʝʥʥʦʝ ʦʧʫʭʦʣʝʚʦʝ ʤʠʢʨʦʦʢʨʫʞʝʥʠʝ [37]. ʀʥʛʠʙʠʨʦʚʘʥʠʝ 
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ʩʠʛʥʘʣʴʥʦʛʦ ʧʫʪʠ, ʘʢʪʠʚʠʨʫʝʤʦʛʦ TGF-ɓ, ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʩʝʨʴʸʟʥʳʤ ʧʦʙʦʯʥʳʤ 

ʵʬʬʝʢʪʘʤ, ʪʘʢ ʢʘʢ TGF-ɓ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʛʦʤʝʦʩʪʘʟʘ ʟʜʦʨʦʚʳʭ ʪʢʘʥʝʡ. 

ʅʦ ʤʦʜʠʬʠʢʘʮʠʷ ʛʝʥʘ ʨʝʮʝʧʪʦʨʘ TGF-ɓ ʘʜʦʧʪʠʚʥʳʭ ʢʣʝʪʦʢ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʛʘʪʴ 

ʪʦʣʝʨʦʛʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʥʠʭ ʦʧʫʭʦʣʝʚʦʛʦ ʤʠʢʨʦʦʢʨʫʞʝʥʠʷ ʙʝʟ ʩʝʨʴʸʟʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʩʦ 

ʩʪʦʨʦʥʳ ʤʘʢʨʦʦʨʛʘʥʠʟʤʘ [38]. 

ʉʠʛʥʘʣʴʥʳʡ ʧʫʪʴ, ʘʢʪʠʚʠʨʫʝʤʳʡ TGF-ɓ, ʩʚʷʟʘʥ, ʢʨʦʤʝ ʚʩʝʛʦ ʧʨʦʯʝʛʦ, ʩ ʵʢʩʧʨʝʩʩʠʢʡ 

ʦʧʨʝʜʝʣʸʥʥʳʭ ʚʠʜʦʚ ʤʠʈʅʂ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚʦʟʜʝʡʩʪʚʠʝ TGF-ɓ ʥʘ CD8+ T-ʢʣʝʪʢʠ 

ʫʩʠʣʠʚʘʝʪ ʵʢʩʧʨʝʩʩʠʶ miR-23a, ʘ ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ miR-23a ʥʝʛʘʪʠʚʥʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ 

ʫʨʦʚʥʝʤ ʵʢʩʧʨʝʩʩʠʠ ʛʨʘʥʟʠʤʘ B ʠ IFN-ɔ (interferon-ɔ; ʠʥʪʝʨʬʝʨʦʥ-ɔ) ʵʬʬʝʢʪʦʨʥʳʤʠ 

ʢʣʝʪʢʘʤʠ [39]. ʕʢʩʧʨʝʩʩʠʷ ʢʣʝʪʢʘʤʠ amiR-23a ʣʦʚʫʰʢʠ ʩʥʠʞʘʝʪ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʚʥʳʝ 

ʵʬʬʝʢʪʳ TGF-ɓ, ʧʦʚʳʰʘʝʪ ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʛʨʘʥʟʠʤʘ B ʠ IFN-ɔ, ʠ ʫʩʠʣʠʚʘʝʪ 

ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʫʶ ʘʢʪʠʚʥʦʩʪʴ ʘʜʦʧʪʠʚʥʳʭ CD8+ ʊ-ʢʣʝʪʦʢ ʚ ʤʳʰʠʥʳʭ ʤʦʜʝʣʷʭ [39]. 

ʂʣʘʩʪʝʨ miR-17ï92 ʤʦʞʝʪ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʩʤʷʛʯʝʥʠʷ ʠʥʛʠʙʠʨʫʶʱʝʛʦ 

ʚʣʠʷʥʠʷ TGF-ɓ ʥʘ ʪʨʘʥʩʧʣʘʥʪʠʨʫʝʤʳʝ ʢʣʝʪʢʠ. ɻʠʧʝʨʵʢʩʧʨʝʩʩʠʷ miR-17ï92 ʠʥʛʠʙʠʨʫʝʪ 

ʨʝʮʝʧʪʦʨ TGF-ɓ II  ʪʠʧʘ, ʪʝʤ ʩʘʤʳʤ ʫʩʠʣʠʚʘʷ ʧʨʦʣʠʬʝʨʘʮʠʶ CD8+ T-ʢʣʝʪʦʢ ʠ ʫʚʝʣʠʯʠʚʘʷ 

ʫʨʦʚʝʥʴ ʩʝʢʨʝʮʠʠ IFN-ɔ ʠ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʠ ʧʨʠ ʘʥʪʠʛʝʥʟʘʚʠʩʠʤʦʡ ʘʢʪʠʚʘʮʠʠ ʣʠʤʬʦʮʠʪʦʚ 

[40]. ʂʨʦʤʝ ʵʪʦʛʦ, ʛʠʧʝʨʵʢʩʧʨʝʩʩʠʷ miR-21, ʢʣʶʯʝʚʦʡ ʤʠʈʅʂ ʩʠʛʥʘʣʴʥʦʛʦ ʧʫʪʠ, 

ʘʢʪʠʚʠʨʫʝʤʦʛʦ TGF-ɓ, ʤʦʞʝʪ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʦʜʘʚʣʝʥʠʷ ʪʦʣʝʨʦʛʝʥʥʳʭ 

ʵʬʬʝʢʪʦʚ, ʠ ʫʩʠʣʝʥʠʷ ʵʬʬʝʢʪʦʨʥʳʭ ʚʣʠʷʥʠʡ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ ʊ-ʣʠʤʬʦʮʠʪʦʚ [41]. ɺʩʝ ʵʪʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ TGF-ɓ-ʠʥʛʠʙʠʨʫʶʱʠʭ ʤʠʈʅʂ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʡ ʊ-ʢʣʝʪʦʯʥʦʡ ʘʜʦʧʪʠʚʥʦʡ ʪʝʨʘʧʠʠ. 

ʅʝʢʦʪʦʨʳʝ ʤʠʈʅʂ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʘʡʣʝʥʩʠʥʛ ʛʝʥʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʤ 

ʣʠʤʬʦʮʠʪʘʤ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʠʭ ʵʬʬʝʢʪʦʨʥʳʭ ʬʫʥʢʮʠʡ. ʕʪʦʪ ʢʣʘʩʩ ʤʠʈʅʂ ʤʦʞʝʪ ʩʣʫʞʠʪʴ 

ʝʱʝ ʦʜʥʦʡ ʤʠʰʝʥʴʶ ʤʠʈʅʂ ʣʦʚʫʰʝʢ. ʂ ʧʨʠʤʝʨʫ ʠʥʛʠʙʠʨʦʚʘʥʠʝ miR-139 ʠ miR-342, 

ʢʦʪʦʨʳʝ ʧʦʜʘʚʣʷʝʪ ʵʢʩʧʨʝʩʩʠʶ ʧʝʨʬʦʨʠʥʘ ʠ EOMES (ʦʜʠʥ ʠʟ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ 

ɼʅʂ-ʩʚʷʟʳʚʘʶʱʝʛʦ ʜʦʤʝʥʘ T-box) [42], ʤʦʛʣʦ ʙʳ ʧʦʚʳʩʠʪʴ ʊ-ʢʣʝʪʦʯʥʫʶ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʴ. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʵʢʩʧʨʝʩʩʠʷ IFN-ɔ, ʪʝʦʨʝʪʠʯʝʩʢʠ, ʤʦʞʝʪ ʙʳʪʴ ʧʦʪʝʥʮʠʨʦʚʘʥʘ ʩʫʧʧʨʝʩʩʠʝʡ miR-

29. ʕʪʘ ʤʠʈʅʂ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʨʝʛʫʣʷʪʦʨʦʤ ʩʠʥʪʝʟʘ IFN-ɔ ʟʘ ʩʯʝʪ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʢ 

ʫʯʘʩʪʢʫ 3-UTR (3'untranslated region; 3ôʥʝʪʨʘʥʩʣʠʨʫʝʤʳʡ ʨʝʛʠʦʥ) ʛʝʥʘ IFN-ɔ, ʩʦʟʜʘʚʘʷ ʪʝʤ 

ʩʘʤʳʤ ʧʨʝʧʷʪʩʪʚʠʝ ʜʣʷ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʠʥʪʝʟʘ IFN-ɔ, ʪʘʢʠʭ ʢʘʢ T-BET ʠ EOMES [43,44]. ʉʪʠʤʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ 

miR-29 ʣʦʚʫʰʝʢ, ʵʣʠʤʠʥʠʨʫʶʱʠʭ ʵʥʜʦʛʝʥʥʳʝ miR-29, ʥʘ ʧʨʦʜʫʢʮʠʶ IFN-ɔ ʊ-ʭʝʣʧʝʨʦʚ 

ʧʝʨʚʦʛʦ ʪʠʧʘ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʚ ʤʳʰʠʥʳʭ ʤʦʜʝʣʷʭ [43]. 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʝʧʝʨʴ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʤʠʈʅʂ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʨʝʛʫʣʷʪʦʨʘʤʠ ʧʨʦʮʝʩʩʦʚ 

ʘʢʪʠʚʘʮʠʠ, ʧʨʦʣʠʬʝʨʘʮʠʠ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʊ-ʢʣʝʪʦʢ. ʉʪʠʤʫʣʷʮʠʷ ʠʣʠ ʩʫʧʨʝʩʩʠʷ 

ʩʠʥʪʝʟʘ ʪʝʭ ʠʣʠ ʠʥʳʭ ʤʠʈʅʂ ʚ ʘʜʦʧʪʠʚʥʳʭ ʢʣʝʪʢʘʭ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʦʚʦʜʠʤʦʡ ʊ-ʢʣʝʪʦʯʥʦʡ ʪʝʨʘʧʠʠ. ʇʦʥʠʤʘʥʠʝ ʨʦʣʠ ʤʠʈʅʂ ʚ ʢʣʝʪʢʘʭ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʘ 

ʤʝʪʦʜʠʢ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʶ, ʧʦʟʚʦʣʷʝʪ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʥʝ ʪʦʣʴʢʦ 

ʧʦʪʝʥʮʠʨʦʚʘʪʴ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʫʶ ʘʢʪʠʚʥʦʩʪʴ ʘʜʦʧʪʠʚʥʳʭ ʊ-ʣʠʤʬʦʮʠʪʦʚ, ʥʦ ʠ 

ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʘʜʦʧʪʠʚʥʦʛʦ ʧʝʨʝʥʦʩʘ ʢʣʝʪʦʢ, ʢʘʢ 

ʠʤʤʫʥʦʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʣʝʯʝʥʠʷ ʟʣʦʢʘʯʝʩʚʪʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ.  ʈʝʛʫʣʷʮʠʷ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʧʦʤʦʱʴʶ ʤʠʈʅʂ ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʧʝʨʝʜ ʜʨʫʛʠʤʠ 

ʛʝʥʥʦ-ʠʥʞʝʥʝʨʥʳʤʠ ʤʝʪʦʜʠʢʘʤʠ. ʉʧʦʩʦʙʥʦʩʪʴ ʦʜʥʦʡ ʤʠʈʅʂ ʚʣʠʷʪʴ ʩʨʘʟʫ ʥʘ ʮʝʣʳʡ 

ʤʦʣʝʢʫʣʷʨʥʳʡ ʢʘʩʢʘʜ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʷʪʴ ʩʦʩʪʦʷʥʠʝ ʠ ʧʦʚʝʜʝʥʠʝ ʊ-

ʣʠʤʬʦʮʠʪʘ [45]. ʄʦʜʫʣʷʮʠʷ ʫʨʦʚʥʝʡ ʤʠʈʅʂ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʪʦʥʢʫʶ 

ʥʘʩʪʨʦʡʢʫ ʢʣʝʪʦʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ʙʝʟ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʨʝʟʫʣʴʪʘʪʦʤ 

ʠʟʙʳʪʦʯʥʦʡ ʵʢʩʧʨʝʩʩʠʠ ʢʦʥʩʪʠʪʫʪʠʚʥʦ ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ ʠʣʠ 

ʬʝʨʤʝʥʪʦʚ [32]. ɹʣʘʛʦʜʘʨʷ ʠʭ ʥʝʙʦʣʴʰʦʤʫ ʨʘʟʤʝʨʫ, ʛʝʥʳ ʤʠʈʅʂ ʤʦʛʫʪ ʙʳʪʴ ʣʝʛʢʦ 

ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʚ ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʠʩʪʝʤʳ TCR ʠ CAR. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʝʥʥʘʷ ʠʥʞʝʥʝʨʠʷ 

ʤʠʈʅʂ ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʠ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʧʦʜʭʦʜʦʤ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʨʝʚʦʣʶʮʠʦʥʠʨʦʚʘʪʴ 

ʩʣʝʜʫʶʱʝʝ ʧʦʢʦʣʝʥʠʝ ʠʤʤʫʥʦʪʝʨʘʧʠʠ ʥʘ ʦʩʥʦʚʝ ʘʜʦʧʪʠʚʥʦʛʦ ʧʝʨʝʥʦʩʘ ʊ-ʢʣʝʪʦʢ. 
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