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151 ʆʩʧʘʥʦʚʘ ɼ.ɸ., ʀʩʘʝʚʘ ʈ.ɹ., ɾʘʢʫʧʦʚʘ ʄ.ʅ., 

ʅʫʨʙʘʢʳʪ ɸ.ʅ. 

ɸʥʘʣʠʟ  ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ  ʜʝʪʩʢʠʤ  

ʮʝʨʝʙʨʘʣʴʥʳʤ ʧʘʨʘʣʠʯʦʤ  ʩʨʝʜʠ  ʜʝʪʝʡ  ʛ. 

ɸʣʤʘʪʳ 

ʅϰʨʰʘʙʘʝʚʘ ɸ.ʅ., ɼϸʫʣʝʪʢʘʣʠʝʚʘ ɾ.ɸ. 

ʂʦʣʦʨʝʢʪʘʣʴʜʳ  ʢʘʪʝʨʣʽ  ʽʩʽʢ  ʘʫʨʫʣʘʨʳʥ  

ʝʨʪʝʨʝʢ  ʘʥʳץʪʘʫ  ʩʢʨʠʥʠʥʛʽʤʝʥ  

ʭʘʣʳץʪʳ  ץʘʤʪʫʜʳ  ʪʘʣʜʘʫ    

154 ʅʫʨʰʘʙʘʝʚʘ ɸ.ɽ., ɼʘʫʣʝʪʢʘʣʠʝʚʘ ɾ.ɸ. 

ɸʥʘʣʠʟ  ʦʭʚʘʪʘ  ʥʘʩʝʣʝʥʠʷ  ʩʢʨʠʥʠʥʛʦʚʳʤʠ  

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ  ʧʦ ʨʘʥʥʝʤʫ  ʚʳʷʚʣʝʥʠʶ  

ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ  ʨʘʢʘ    

ʂʝʥʞʝʙʝʢʦʚ ʂ.ʉ., ɻʨʠʞʠʙʦʚʩʢʠʡ ɸ.ʄ., 

ʂʫʣʦʚ ɼ.ɹ., ɼʞʘʢʝʪʘʝʚʘ ʐ., ʉʝʨϤʘʣʠʝʚ 

ʊ.ʉ., ɸʙʜʨʘʭʤʘʥʦʚ ϧ., ʄʘʛʟʫʤʦʚʘ ʈ.ɿ.  

ʄʠ-ץʘʥ   ʘʫʨʳʤʝʥ   ʘʫʳʨʘʪʳʥ   

ʥʘʫץʘʩʪʘʨסʘ ʤʝʜʠʮʠʥʘʣʳץ   ץʳʟʤʝʪ   

ʢᴇʨʩʝʪʫʜʽש   ʢʣʠʥʠʢʘʣʳץ-ʩʪʘʪʠʩʪʠʢʘʣʳץ   

ʩʠʧʘʪʪʘʤʘʩʳ    

159 Kenzhebekov K., Grizhibovsky A., Kulov D., 

Dzhaketaeva S., Sergaliev T., Abdrakhmanov 

ʂ., Magzumova R.
 

Clinical-statistical  characteristics  of  medical  

care to  patients  with  acute  disorder  of  

cerebral circulation 
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ʋʨʘʟʘʣʠʥʘ ʉ.ɾ., ɼʞʫʥʫʩʙʝʢʦʚʘ ɻ.ɸ., 

ʄʫʩʘʛʘʣʠʝʚʘ ɸ.ʊ., ʀʩʘʙʝʢʦʚʘ ɸ.ʊ., 

ʂʦʰʫʤʙʘʝʚʘ ʂ.ʄ., ɹʝʨʢʽʥʙʘʝʚ ʉ.ʌ. 

 ʨʣʽװᴅʨʪ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

ʘʡʤʘץʪʘʨʳʥʜʘסʳ  ʩʦʟʳʣʤʘʣʳ ʠʥʬʝʢʮʠʷ-

ʣr  ʪʘʨʘʣʫʳ  ʞᴅʥʝ  שʝʤʝʩ ʘʫʨʫʣʘʨʜʳ ץ

ʦʣʘʨʜʳץ שʘʫʧʽ ʪʫʨʘʣʳ ʩʘʣʳʩʪʳʨʤʘʣʳ  

ʘʥʘʣʠʟʽ    

162 ʋʨʘʟʘʣʠʥʘ ʉ.ɾ., ɼʞʫʥʫʩʙʝʢʦʚʘ ɻ.ɸ., 

ʄʫʩʘʛʘʣʠʝʚʘ ɸ.ʊ., ʀʩʘʙʝʢʦʚʘ ɸ.ʊ., 

ʂʦʰʫʤʙʘʝʚʘ ʂ.ʄ., ɹʝʨʢʠʥʙʘʝʚ ʉ.ʌ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ  ʘʥʘʣʠʟ  ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʥʦʩʪʠ ʭʨʦʥʠʯʝʩʢʠʭ  ʥʝʠʥʬʝʢʮʠʦʥʥʳʭ  

ʟʘʙʦʣʝʚʘʥʠʡ  ʠ  ʠʭ ʬʘʢʪʨʦʚ  ʨʠʩʢʘ  ʚ  

ʨʘʟʣʠʯʥʳʭ  ʨʝʛʠʦʥʘʭ  ʨʝʩʧʫʙʣʠʢʠ ʢʘʟʘʭʩʪʘʥ 

     

ʉʘʜʫʘϨʘʩʦʚ ʊ.ʄ., ʂʝʥʞʝʙʝʢʦʚ ʂ., ɸ.ɸ. 

ɸʙʣʘʩʘʥʦʚ,  ʊ.ʉ. ʉʝʨϤʘʣʠʝʚ, ʈ.ɿ. 

ʄʘʛʟʫʤʦʚʘ, ʄ.ʄ. ʉʳʟʜʳϨʦʚ, ʐ.ɼ. 

ɼʞʘʢʝʪʘʝʚʘ     

 ʶײץ  ʘʥץ  ʳסʩʪʘʥ  ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘץʘʟʘפ

ʦʨʪʘʣʳץʪʘʨʳʥʳץ  שʘʥ  ʢʦʤʧʦʥʝʥʪʪʝʨʽʥ  

ᴇשʜʝʫ ʞײʤʳʩʳʥʜʘסʳ  ʝʨʝʢʰʝʣʽʢʪʝʨʽ    

174 Sadvakasov T., Kenzhebekov K., Ablasanov A.,  

Sergaliev T., R. Magzumova,  Syzdykov M., 

Djaketayev S. 

Features  of  the  work  of  modernizing  the  

blood center  in  the  republic  of  kazakhstan 

 

ɸʩʢʘʨʦʚʘ   ɸ., ʊʘʪʠʤʦʚ ɽ. 

 ʪᴇʙʝץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ ʞᴅʥʝ ɸץʘʟʘפ

ʦʙʣʳʩʳʥʜʘ ʪʫʙʝʨʢʫʣʝʟʛʝ ץʘʨʩʳ ץʳʟʤʝʪ 

ʢᴇʨʩʝʪʫʜʽש ʥʝʛʽʟʛʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש 

ʩʘʣʳʩʪʳʨʤʘʣʳ ʩʠʧʘʪʪʘʤʘʩʳ       

178 ɸʩʢʘʨʦʚʘ   ɸ., ʊʘʪʠʤʦʚ ɽ. 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʩʥʦʚʥʳʭ 

ʧʦʢʘʟʝʪʝʣʝʡ ʧʨʦʪʠʚʦʪʫʙʝʨʢʫʣʝʟʥʦʡ ʩʣʫʞʙʳ 

ʧʦ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ ʠ ɸʢʪʶʙʠʥʩʢʦʡ 

ʦʙʣʘʩʪʠ 

ɸʰʠʨʭʘʥ ɾ., ʐʝʨʪʘʝʚʘ ʂ.ɼ., Ϲʪʝʛʝʥʦʚʘ 

ɻ.ʀ., ʋʤʫʨʟʘʭʦʚʘ ɻ.ɾ., ɹʘʨʢʠʟʘʪʦʚʘ ɻ.ɹ.,  

ɾʘʥʙʳʨʙʘʝʚʘ ɸ.ɼ. 

ʌʘʨʤʘʮʝʚʪʠʢʘʣʳײ  ץʡʳʤʜʘʨʳʥʳש  

ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ  ʘʨʪʪʳʨʫ  

  ʧʘʣ  ʝʪʝʪʽʥ ʬʘʢʪʦʨʣʘʨʜʳץʨʜʽʩʪʝʨʽʥʝ  ʳװ

ʘʥʳץʪʘʫ        

182 Ashirhan Zh., Shertaeva K., Utegenova G., 

Umurzakhova G., Barkizatova G. 

Identification  of  factors  affecting  processes  

to improve  the  competitiveness  of  pharmacy 

organizations 

     

ʂʘʙʜʫʥʘʩʦʚʘ ʈ.ʂ., ʄʘʛʟʫʤʦʚʘ ʈ.ɿ. 

ɼʘʤʫ  ʪᴅʩʽʣʽ:  ʘʨʪʝʨʠʷʣʳץ  ʛʠʧʝʨʪʝʥʟʠʷʩʳ  

ʙʘʨ  ʞװʢʪʽ ᴅʡʝʣʜʝʨʜʽ  ʞװʨʛʽʟʫʜʝʛʽ  ʝʤʭʘʥʘ  

ʤʝʥ  ʩʪʘʮʠʦʥʘʨ ʘʨʘʩʳʥʜʘסʳ  ʙʘʡʣʘʥʳʩʪʳ  

ʘʨʪʪʳʨʫ    

187 ʂʘʙʜʫʥʘʩʦʚʘ ʈ.ʂ., ʄʘʛʟʫʤʦʚʘ ʈ.ɿ. 

ʇʨʦʮʝʩʩʥʳʡ  ʧʦʜʭʦʜ:  ʧʦʚʳʰʝʥʠʝ  

ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʠ ʤʝʞʜʫ  ʧʦʣʠʢʣʠʥʠʢʦʡ  ʠ  

ʩʪʘʮʠʦʥʘʨʦʤ  ʚ  ʚʝʜʝʥʠʠ ʙʝʨʝʤʝʥʥʳʭ  ʩ  

ʘʨʪʝʨʠʘʣʴʥʦʡ  ʛʠʧʝʨʪʝʥʟʠʝʡ       

ɸʫʙʘʢʠʨʦʚʘ ɸ.ʉ., ʀʛʠʩʠʥʦʚ ʅ.ʉ. 

  ʘʥסʞʦʣ  ʘʧʘʪʳʥʘʥ  ʙʦʣ  שʩʪʘʥʥʳץʘʟʘפ

ᴇʣʽʤ-ʞʽʪʽʤ  ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʙʘסʘʣʘʫ:  

ʘʡʤʘץʪʳץ  ʘʩʧʝʢʪʽʣʝʨʽ     

190 ɸʫʙʘʢʠʨʦʚʘ ɸ.ʉ., ʀʛʠʩʠʥʦʚ ʅ.ʉ. 

ʂ  ʦʮʝʥʢʝ  ʩʤʝʨʪʥʦʩʪʠ  ʦʪ  ʜʦʨʦʞʥʦ-

ʪʨʘʥʩʧʦʨʪʥʳʭ  ʧʨʦʠʩʰʝʩʪʚʠʡ  ʚ ʂʘʟʘʭʩʪʘʥʝ:  

ʨʝʛʠʦʥʘʣʴʥʳʝ  ʘʩʧʝʢʪʳ    

ʂʃʀʅʀʂɸʃʓפ ʄɽɼʀʎʀʅɸ ʂʃʀʅʀʏɽʉʂɸʗ ʄɽɼʀʎʀʅɸ 

ʉʫʣʝʡʤʝʥʦʚ ʊ.ʉ., ʊʘʡʛʫʣʦʚ ɽ.ɸ., 

ʅϰʨʪʘʟʠʥʦʚʘ ɻ.ʉ., ʆʤʘʨʙʝʢʦʚ ɸ.ɾ. 

ɸʩʫʪ  ʪʦʥʥ-ʪʝʡʥʽʥʜʝʛʽ  ʧʘʪʝʥʪʪʝʨʜ̔ש  

ʥʝʛʽʟʛʽ  ʢʘʨʪʘʣʘʨʳʥ  ʨʝʪʨʦʧʝʢʪʠʚʪʽ  

ʪʘʣʜʘʫ 

196 ʉʫʣʝʡʤʝʥʦʚ ʊ.ʉ., ʊʘʡʛʫʣʦʚ ɽ.ɸ., 

ʅʫʨʪʘʟʠʥʦʚʘ ɻ.ʉ., ʆʤʘʨʙʝʢʦʚ ɸ.ɾ. 

ʈʝʪʨʦʩʧʝʢʪʠʚʥʳʡ  ʘʥʘʣʠʟ  ʩʪʘʮʠʦʥʘʨʥʳʭ  

ʢʘʨʪ   ʧʘʮʠʝʥʪʦʚ  ʩ  ʦʩʪʨʦʡ          

ʪʦʥʢʦʢʠʰʝʯʥʦʡ  ʥʝʧʨʦʭʦʜʠʤʦʩʪʴʶ   

ɾʫʨʘʙʝʢʦʚʘ ɻ.ɸ., ɸʣʠʝʚʘ ʄ.ɹ., ɸʩʤʘʪʦʚ 

ɸ., ɹʫʨʧʠʝʚ ʅ., ʂʘʣʤʘʛʘʤʙʝʪʦʚʘ ʉ., 

ʂʘʨʢʠʤʙʘʝʚ ʋ., ɻʘʜʞʠʝʚʘ ʗ.ɻ.
 

ʆʩʦʙʝʥʥʦʩʪʠ  ʠʰʝʤʠʠ  ʢʦʨʦʥʘʨʥʳʭ  

ʩʦʩʫʜʦʚ  ʚ ʢʣʠʥʠʯʝʩʢʠʭ  ʠ  

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ  ʠʩʩʣʝʜʦʚʘʥʠʷʭ    

200 ɾʫʨʘʙʝʢʦʚʘ ɻ.ɸ., ɸʣʠʝʚʘ ʄ.ɹ., ɸʩʤʘʪʦʚ ɸ., 

ɹʫʨʧʠʝʚ ɸ., ʂʘʣʤʘʛʘʤʙʝʪʦʚʘ ʉ., 

ʂʘʨʢʠʤʙʘʝʚ ʋ., ɻʘʜʞʠʝʚʘ ʗ.ɻ.
 

ʂʣʠʥʠʢʘʣʳץ  ʞᴅʥʝ  ʵʢʩʧʝʨʠʤʝʥʪʘʣʜʳץ  

ʟʝʨʪʪʝʫʣʝʨʜʝ ʪᴅʞʜʽʢ  ʪʘʤʳʨʣʘʨʜʳש  

ʝʨʝʢʰʝʣʽʢʪʝʨʽ 
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ʅϰʨʤʘʭʘʥʦʚ ɸ.ʄ., ɾʘʥʙʳʨʙʝʢϰʣʳ ʋ., 

ɸʡʥʘʝʚ ɽ.ʀ.  

çʅʦʚʘʥʝʬʨʦʥʥʳשè  ʪʠʽʤʜʽʣʽʛʽ  ʪᴇʤʝʥʛʽ  

   ʪʘʩʪʘʨʳʤʝʥ  שʰʪʝʥ  ʙʽʨ  ʙᴇʣʽʛʽʥʽװ

204 ʅʫʨʤʘʭʘʥʦʚ ɸ.ʄ., ɾʘʥʙʳʨʙʝʢʫʣʳ ʋ., 

ɸʡʥʘʝʚ ɽ.ʀ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ  ʧʨʠʤʝʥʝʥʠʷ  

çʅʦʚʘʥʝʬʨʦʥè  ʧʨʠ  ʢʘʤʥʷʭ  ʥʠʞʥʝʡ ʪʨʝʪʠ  

ʤʦʯʝʪʦʯʥʠʢʦʚ  

ʐϸʨʽʧʦʚʘ ʂ.ʂ., ɻʘʪʠʥ ʈ.ʌ., ʉϸʢʠ ɸ.ʂ., 

ɸʡʜϸʨʙʝʢʦʚʘ ɸ.ʉ., ʉϮʣʝʡʤʝʥʦʚ ʂ.ɻ. 

ʄʝʥʦʧʘʫʟʜʳץ  ᴅʡʝʣʜʝʨʜʽש  ʟᴅʨʜʽ  

ʙײʟʳʣʫʳ 

208 ʐʘʨʠʧʦʚʘ    ʂ.ʂ., ɻʘʪʠʥ ʈ.ʌ., ʉʘʢʠ ɸ.ʂ.,  

ɸʡʜʘʨʙʝʢʦʚʘ ɸ.ʉ., ʉʫʣʝʡʤʝʥʦʚ ʂ.ɻ. 

ʈʘʩʩʪʨʦʡʩʪʚʘ  ʤʦʯʝʠʩʧʫʩʢʘʥʠʷ  ʫ  ʞʝʥʱʠʥ   

ʚ  ʢʣʠʤʘʢʪʝʨʠʠ 

ɹϮʨʢʽʪʙʘʝʚ ɾ.ʂ., ɸʙʜʨʘʭʤʘʥʦʚʘ ʉ.ɸ., 

ʊϰʨϤʘʥʙʝʢʦʚʘ ɸ.ɸ., ʈʘʤʠʣʝʚʘ ʀ.ʈ., 

ʄʫʨʩʘʣʦʚʘ ɾ.ʐ., ɾʘʥϤʘʟʠʝʚʘ ʂ.ʍ. 

ɹװʡʨʝʢʪʽש  ʩʦʟʳʣʤʘʣʳ  ʘʫʨʫʣʘʨʳ:  ʝʨʪʝ 

ʜʠʘʛʥʦʩʪʠʢʘʣʘʫ 

216 ɹʫʨʢʠʪʙʘʝʚ ɾ.ʂ., ɸʙʜʨʘʭʤʘʥʦʚʘ ʉ.ɸ., 

ʊʫʨʛʘʥʙʝʢʦʚʘ ɸ.ɸ., ʈʘʤʠʣʴʝʚʘ ʀ.ʈ., 

ʄʫʨʩʘʣʦʚʘ ɾ.ʐ., ɾʘʥʛʘʟʠʝʚʘ ʂ.ʍ. 

ʍʨʦʥʠʯʝʩʢʠʝ  ʙʦʣʝʟʥʠ  ʧʦʯʝʢ:  ʨʘʥʥʷʷ  

ʜʠʘʛʥʦʩʪʠʢʘ 

ɹʠʣʷʣʦʚʘ ɻ.ʊ.,ʉʝʡʜʫʣʣʘʝʚʘ ʃ.ɸ., 

ʅϰʨʤʘϤʘʤʙʝʪʦʚʘ ɼ.ʄ., ʉʤʘʠʣʦʚʘ ʃ.ʂ., 

ʈʘʟʫʤʦʚʘ ʈ.ʈ., ϧʘʙʳʢʝʥʦʚʘ ɼ.ϧ. 

ʍʦʨʠʦʘʤʥʠʦʥʠʪ  ʞᴅʥʝ ʧʝʨʠʥʘʪʘʣʜʳץ 

ʥᴅʪʠʞʝʣʝʨ 

223 ɹʠʣʷʣʦʚʘ    ɻ.ʊ.,  ʉʝʡʜʫʣʣʘʝʚʘ ʃ.ɸ.,  

ʅʫʨʤʘʛʘʤʙʝʪʦʚʘ ɼ.ʄ.,  ʉʤʘʠʣʦʚʘ ʃ.ʂ.,  

ʈʘʟʫʤʦʚʘ ʈ.ʈ.,  ʂʘʙʠʢʝʥʦʚʘ ɼ.ʂ. 

ʍʦʨʠʦʘʤʥʠʦʥʠʪ  ʠ  ʧʝʨʠʥʘʪʘʣʴʥʳʝ  ʠʩʭʦʜʳ 

ɸʪʪʠʣʝʩʦʚʘ ɺ.ʋ., ɹʠʣʷʣʦʚʘ ɻ.ʊ., 

ʅϰʨʤʘϤʘʤʙʝʪʦʚʘ ɼ.ʄ.     

   ʘʥ ʙʦʩʘʥʫʣʘʨʜʘסʘ  ʩʦʟʳʣץץʟʘױ

ʩʘʣʳʩʪʳʨʤʘʣʳ ʪʘʣʜʘʫ     

227 ɸʡʪʠʣʝʩʦʚʘ ɺ.ʋ., ɹʠʣʷʣʦʚʘ ɻ.ʊ., 

ʅʫʨʤʘʛʘʤʙʝʪʦʚʘ ɼ.ʄ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ  ʘʥʘʣʠʟ  ʪʝʯʝʥʠʷ  ʠ  ʚʝʜʝʥʠʷ  

ʟʘʪʷʞʥʳʭ  ʨʦʜʦʚ 

ʍʘʩʝʥʦʚʘ ɸ.ɸ., ʀʜʨʠʩʦʚ ɸ.ʉ., ʃʘʪʳʧʦʚʘ 

ʅ.ɸ., ɸʞʝʪʦʚʘ ɾ.ʈ., ɾϰʤʘʞʘʥʦʚʘ ɹ.ʂ. 

ɻʝʩʪʘʮʠʷʣʳץ  ץʘʥʪ  ʜʠʘʙʝʪʽʥʽש  ʪʘʨʘʣʫʳ  

ʤʝʥ  ʥᴅʪʠʞʝʣʝʨʽʥ   ʪʘʣʜʘʫ 

232 ʍʘʩʝʥʦʚʘ ɸ.ɸ., ʀʜʨʠʩʦʚ ɸ.ʉ., ʃʘʪʳʧʦʚʘ 

ʅ.ɸ., ɸʞʝʪʦʚʘ ɾ.ʈ., ɾʫʤʘʞʘʥʦʚʘ ɹ.ʂ. 

ɸʥʘʣʠʟ  ʚʳʷʚʣʷʝʤʦʩʪʠ  ʠ  ʠʩʭʦʜʦʚ  

ʛʝʩʪʘʮʠʦʥʥʦʛʦ  ʩʘʭʘʨʥʦʛʦ  ʜʠʘʙʝʪʘ   

ʀʩʠʣʙʘʝʚʘ ɸ. ɸ., ɸʡʥʘʙʝʢʦʚʘ ɹ. ɸ, ʂʘʨʠʥʘ 

ʂ. ʂ., ʉʘʜʳʨʙʘʝʚʘ ʅ. ɸ.  

ɹʝʭʯʝʪ  ʘʫʨʫʣʘʨʳʥʳש  ʜʝʙʶʪʽ    

237 ʀʩʠʣʴʙʘʝʚʘ ɸ.ɸ., ɸʡʥʘʙʝʢʦʚʘ ɹ.ɸ., ʂʘʨʠʥʘ 

ʂ.ʂ., ʉʘʜʳʨʙʘʝʚʘ ʅ.ɸ.
 

ɼʝʙʶʪ  ʙʦʣʝʟʥʠ  ɹʝʭʯʝʪʘ 

ʄʘʞʠʪʦʚʘ ʊ.ʉ., ɸʨʳϨʧʘʝʚʘ ϯ.ʊ., 

ʄϰϨʘʰʝʚʘ ʂ.ʄ., ɾʦʣʜʫʙʝʢʦʚ ɸ.ʅ.
 

  ʡʨʝʢװʽʨʣʝʨʽʥʝʥ  ʙשʨʣʽ  ᴇװʪ  שʩʪʘʥʥʳץʘʟʘפ

ʨʝʮʠʧʠʝʥʪʪʝʨʽʥʽש  ɺ  ʞᴅʥʝ  ʉ 

ʛʝʧʘʪʠʪʪʝʨʽʥʽש  ʵʧʠʜʝʤʠʦʣʦʛʠʷʣʳץ  

ʝʨʝʢʰʝʣʽʢʪʝʨʽ 

242 ʄʘʞʠʪʦʚʘ ʊ.ʉ., ɸʨʳʢʧʘʝʚʘ ʋ.ʊ., ʄʫʢʘʰʝʚʘ 

ʂ.ʄ., ɾʦʣʜʫʙʝʢʦʚ    ɸ.ʅ. 

ʕʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ  ʦʩʦʙʝʥʥʦʩʪʠ  

ʛʝʧʘʪʠʪʦʚ  ɺ  ʠ  ʉ  ʨʝʮʝʧʠʝʥʪʦʚ  ʧʦʯʝʢ ʠʟ  

ʨʘʟʣʠʯʥʳʭ  ʨʝʛʠʦʥʦʚ  ʢʘʟʘʭʩʪʘʥʘ     
 

 

ɸʨʳϨʧʘʝʚʘ ϯ.ʊ., ʄʘʞʠʪʦʚʘ ʊ.ʉ., 

ʉϮʣʝʡʤʝʥʦʚʘ ʈ.ϧ., ʄϰϨʘʰʝʚʘ ʂ.ʄ., 

ɾʦʣʜʫʙʝʢʦʚ ɸ.ʅ. 

HBV ʞᴅʥʝ HCV ʙװʡʨʝʢ ʘʣʫʰʳʣʘʨʳʥʘ 

ʘʨʥʘʣסʘʥ ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ᴅʜʽʩʪʝʨʜʽש 

ʩʘʣʳʩʪʳʨʤʘʣʳ ʘץʧʘʨʘʪʪʳץ ʤʘʟʤײʥʳ 

ʞᴅʥʝ ʦʣʘʨʜʳש ʤʘʨʢʝʨʣʝʨʽʥʽש  ʘʥʳץʪʘʣʫʳ  

253 ɸʨʳʢʧʘʝʚʘ ʋ. ʊ., ʄʘʞʠʪʦʚʘ ʊ.ʉ., 

ʉʫʣʝʡʤʝʥʦʚʘ ʈ.ʂ., ʄʫʢʘʰʝʚʘ ʂ.ʄ., 

ɾʦʣʜʫʙʝʢʦʚ ɸ.ʅ. 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ  ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ  ʤʝʪʦʜʦʚ  

ʜʠʘʛʥʦʩʪʠʢʠ  HBV  ʠ HCV ʨʝʮʠʧʠʝʥʪʦʚ  

ʧʦʯʢʠ  ʠ  ʚʳʷʚʣʷʝʤʦʩʪʴ  ʠʭ  ʤʘʨʢʝʨʦʚ   

ʄϰϨʘʪʦʚʘ ʀ.ʖ.,ʊʦʢʩʘʨʠʥʘ ɸ.ɽ.,ʂʠʤ ʉ.ʉ. 

ʉʆᴆɸ  ʙʘʨ  ʧʘʮʠʝʥʪʪʝʨʜʝ  

ʚʠʙʨʦʘʢʫʩʪʠʢʘʣʳץ  ʪʝʨʘʧʠʷʥʳ  ץʦʣʜʘʥʫ 

ʵʬʬʝʢʪʠʚʪʽʣʽʛʽ                  

 

265 ʄʫʢʘʪʦʚʘ ʀ.ʖ., ʊʦʢʩʘʨʠʥʘ ɸ.ɽ., ʂʠʤ ʉ.ʉ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ  ʚʠʙʨʦʘʢʫʩʪʠʯʝʩʢʦʛʦ  

ʚʦʟʜʝʡʩʪʚʠʷ  ʚ  ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʨʘʧʠʠ  ʧʨʠ  

ʦʙʦʩʪʨʝʥʠʠ  ʭʦʙʣ 
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ʆʨʳʥʙʘʝʚʘ ɹ.ʐ., ʇʰʝʤʙʘʝʚʘ ʈ.ʂ., 

ʉϮʣʝʡʤʝʥʝʚʘ ɼ.ʄ.  

ɹʘʣʘʣʘʨʜʘ  ʪʽʩʞʝʛʽʥʽש  ʢʦʤʧʣʝʢʩʪʽ  ʝʤʽʥʽש  

ʟʘʤʘʥʘʫʠ  ʘʩʧʝʢʪʽʣʝʨ     

270 ʆʨʳʥʙʘʝʚʘ ɹ.ʐ., ʇʰʝʤʙʘʝʚʘ ʈ. ʂ., 

ʉʫʣʝʡʤʝʥʝʚʘ ɼ.ʄ.  

ʉʦʚʨʝʤʝʥʥʳʝ  ʘʩʧʝʢʪʳ  ʢʦʤʧʣʝʢʩʥʦʛʦ  

ʣʝʯʝʥʠʷ  ʢʘʨʠʝʩʘ  ʫ  ʜʝʪʝʡ    

ʐʘʙʜʘʨʙʘʝʚʘ ɼ.ʄ., Ϸʙʽʰʝʚ ɾ.ɾ., 

ɸʙʙʘʩʦʚʘ ʉ.ɸ., Ϸʣʽʤʙʝʢʦʚʘ ɹ.ʈ., 

ɾʘʢʠʧʦʚʘ ɸ.ɸ., ʂʘʨʠʤʦʚ ʕ.ʈ., ʉʘʧʦʨʦʚ 

ʈ.ʄ., Ϸʫʙʘʢʽʨʦʚʘ ɻ.ʊ., ʂʝʥʞʘʝʚʘ ʖ.ɸ., 

ϹʤʽʨʟʘϨʦʚʘ ɸ.ʂ., Ϲʟʙʝʢʦʚ ɼ.ɽ. 

ɽʩʽʨʪʢʽ  ʟʘʪʪʘʨʜʘʥ  ᴇʣʽ  ʫʣʘʥʫ  ʢʝʟʽʥʜʝʛʽ  

ʙװʡʨʝʢʪʽש ʤʘʢʨʦʩʢʦʧʠʷʣʳץ  ʟʝʨʪʪʝʫʽ     

 

274 ʐʘʙʜʘʨʙʘʝʚʘ ɼ. ʄ., ɸʙʠʰʝʚ ɾ. ɾ., 

ɸʧʙʘʩʦʚʘ ʉ. ɸ., ɸʣʠʤʙʝʢʦʚʘ ɹ. ʈ., ɾʘʢʠʧʦʚʘ 

ɸ. ɸ., ʂʘʨʠʤʦʚ ʕ. ʈ., ʉʘʧʦʨʦʚ ʈ. ʄ.,  

ɸʫʙʘʢʠʨʦʚʘ ɻ. ʊ., ʂʝʥʞʘʝʚʘ ʖ. ɸ., 

ʆʤʠʨʟʘʢʦʚʘ ɸ.ʂ., ʋʟʙʝʢʦʚ    ɼ. ɽ. 

ʄʘʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʯʝʢ ʧʨʠ 

ʩʤʝʨʪʝʣʴʥʳʭ ʦʪʨʘʚʣʝʥʠʷʭ ʥʘʨʢʦʪʠʯʝʩʢʠʤʠ 

ʚʝʱʝʩʪʚʘʤʠ 

ʊᴄɾɯʈʀɹɽʃɯʂ ʄɽɼʀʎʀʅɸ   

            ʄᴄʉɽʃɽʃɽʈɯ 

             ɺʆʇʈʆʉʓ 

ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆʁ ʄɽɼʀʎʀʅʓ 

ʉʝʥʛʘʣʠʡ ʄ.ɾ. 

ɽʛʝʫײץʡʨʳץʪʘʨʜʳש  ʰʘʨʪʪʳ-ʨʝʬʣʝʢʩʪʽʢ  

ʙʝʣʩʝʥʜʽʣʽʛʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ  ɔ-

ʩᴅʫʣʝʣʝʥʫ  ʤʝʥ  ʵʤʦʮʠʦʥʘʣʜʳץ ʩʪʨʝʩʩʪʽש  

ʙʽʨʣʝʩʢʝʥ  ᴅʨʝʢʝʪʽ    

2

282 

M. Sengaliy 
 

Combined  effect  of  ɔ-irradiation  and  

emotional stress  on  conditioned  passive  

avoidance  reflex  of  rats 

 

ɾϰʤʘʰʦʚʘ ɻ.ʊ., ʉʘʢʠʧʦʚʘ ɿ.ɹ., ʉʘʷϨʦʚʘ 

ɻ.ʄ., ʇʘʨʭʘʪϨʳʟʳ ʅ.
 
, ʊʫʨʜʠʝʚʘ ʂ. 

ɾװʨʝʢʞʘʧʳʨʘץ ʨʘʫסʘʰ (rheum cordatum 

losinsk) ʪʘʤʳʨʣʘʨʳʥ ʩʪʘʥʜʘʨʪʪʘʫ 

ʢʨʠʪʝʨʠʡʣʝʨʽʥ ʞʘʩʘʫ    

287 ɾʫʤʘʰʦʚʘ ɻ.ʊ., ʉʘʢʠʧʦʚʘ ɿ.ɹ., ʉʘʷʢʦʚʘ 

ɻ.ʄ., ʇʘʨʭʘʪϨʳʟʳ ʅ., ʊʫʨʜʠʝʚʘ
 
ʂ. 

ʈʘʟʨʘʙʦʪʢʘ ʢʨʠʪʝʨʠʝʚ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ 

ʢʦʨʥʝʡ ʨʝʚʝʥʷ ʩʝʨʜʮʝʚʠʜʥʦʛʦ (rheum 

cordatum losinsk) 

   

ʀʅʅʆɺɸʎʀʗʃʓפ ʊɽʍʅʆʃʆɻʀʗʃɸʈ    

  ɾᴄʅɽ ʄɽɼʀʎʀʅɸʃʓפ ɹɯʃɯʄ 

ʄɽɼʀʎʀʅʉʂʆɽ ʆɹʈɸɿʆɺɸʅʀɽ ʀ   

ʀʅʅʆɺɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ 

ʄʘʜʠʝʚʘ ʐ.ɸ., ʍʘʤʯʠʝʚ ʂ.ʄ., ʉʳʟʜʳʢʦʚʘ 

ɸ.ʉ., ʉʘʧʠʝʚʘ ɸ.ʆ., ʉʝʨʽʢʙʘʝʚʘ ʅ.ʋ. 

ʄʝʜʠʮʠʥʘ  ʪᴅʞʽʨʠʙʝʩʽʥʜʝ  çʰʝʰʽʤ  

   ʳʪʫ (d-ʨbl)èץʘʙʳʣʜʘʫ ʥʝʛʽʟʽʥʜʝ  ʦץ

ʠʥʥʦʚʘʮʠʷʣʳץ  ᴅʜʽʩʽʥ ץʦʣʜʘʥʫ     

292 Sh. Madiyeva, K. Khamchiyev, A. Syzdykova, 

A. Sapieva, N. Serikbaeva  

Application  of  innovative  decision  based  

learning (d-ʨbl)  method  in  medical  practice     

 

ɸ.ɹ. ϧϰʣʤʳʨʟʘʝʚʘ, ɾ.ɹ. ɾʠʣϨʠʙʘʝʚʘ 

ʊᴅʞʽʨʠʙʝʣʽʢ ʩʘʙʘʢʪʘʨʜʘ TBL 

ʠʥʪʝʨʘʢʪʠʚʪʽ ʦץʳʪʫ ʪʝʭʥʠʢʘʩʳʥ  

    ʪʠʽʤʜʽʣʽʛʽʥ  ʪʘʣʜʘʫ  שʦʣʜʘʥʫʳʥʳץ

295 ʂʫʣʴʤʠʨʟʘʝʚʘ ɸ.ɹ., ɾʠʣʢʠʙʘʝʚʘ ɾ.ɹ. 

ɸʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʤʝʪʦʜʠʢʠ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ tbl ʥʘ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ     
ʊᴄɾɯʈʀɹɽʃɯʂ ɾɸנɼɸʁ ʉʃʋʏɸʁ ʀɿ ʇʈɸʂʊʀʂʀ 

ʐʪʝʬʘʥʦʚ ʀ.ʀ.,  ɾʘϨʳʧʦʚʘ ɸ.ɸ., 

ʊϸʞʽʢʦʚʘ ɸ.ʄ., ʄʘϨʠʰʝʚ ɸ.ʂ.  

ɸʩץʘʟʘʥ  ʜʠʬʬʫʟʜʳ  ʦʙʳʨʳʥʜʘ  ʦש  

ʘʪʘʣʳץ  ʙʝʟʜʽש ʤʝʪʘʩʪʘʪʠʢʘʣʳץ  

ʟʘץʳʤʜʘʥʫʳʥʳש  ʢʣʠʥʠʢʘʣʳץ ʞʘסʜʘʡʳ        

299 ʐʪʝʬʘʥʦʚ ʀ.ʀ., ɾʘʢʠʧʦʚʘ ɸ.ɸ., ʊʘʞʠʢʦʚʘ 

ɸ.ʄ., ʄʘʢʠʰʝʚ ɸ.ʂ. 

ʂʣʠʥʠʯʝʩʢʠʡ  ʩʣʫʯʘʡ  ʤʝʪʘʩʪʘʪʠʯʝʩʢʦʛʦ  

ʧʦʨʘʞʝʥʠʷ ʧʨʘʚʦʛʦ  ʷʠʯʢʘ  ʧʨʠ  ʜʠʬʬʫʟʥʦʤ  

ʨʘʢʝ  ʞʝʣʫʜʢʘ     

.ʈ.    Ϸʩʝʪʦʚʘʄ.ʈ., ʊʘʣϤʘʪʙʝʢʦʚʘ ʊ.ɸ.,  

ɹ.ɹ.  ɸʜʠʣʴʙʝʢʦʚʘ ɹ.ɹ.,
 
 ʉʘʜʳʢʦʚʘ ɼ.ɿ. 

         ʈʝʚʤʘʪʦʣʦʛ  ʪᴅʞʽʨʠʙʝʩʽʥʜʝʛʽ ʰʝʛʨʝʥ   

         ʘʫʨʫʳ 

     

305 Asetova M.R., Talgatbekova T.A,  Adilbekova 

B., Sadykova
.
 D. 

Sjogren  is  disease  in  the  practice  of  

rheumatologist 
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Ϸʙʽʰʝʚʘ ɽ.ʊ., ɸʡʥʘʙʝʢʦʚʘ ɹ.ɸ. 

ʉʦʟʳʣʤʘʣʳ  ʦʙʩʪʨʫʢʪʠʚʪʽ  ᴇʢʧʝ  

ʘʫʨʫʳʤʝʥ  ʥʘʫץʘʩʪʘ  ᴇʢʧʝ  ʘʨʪʝʨʠʷʩʳʥʳש 

ʪʨʦʤʙʦʵʤʙʦʣʠʷʩʳ     

311 ɸʙʠʰʝʚʘ ʕ.ʊ., ɸʡʥʘʙʝʢʦʚʘ ɹ.ɸ. 

ʊʨʦʤʙʦʵʤʙʦʣʠʷ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ ʫ 

ʧʘʮʠʝʥʪʘ ʩ ʭʨʦʥʠʯʝʩʢʦʡ ʦʙʩʪʨʫʢʪʠʚʥʦʡ  

ʙʦʣʝʟʥʴʶ  ʣʝʛʢʠʭ    

ʈɽʌɽʈɸʊʀɺʊɯʂ ʍɸɹɸʈʃɸʄɸ ʈɽʌɽʈɸʊʀɺʅʓɽ ʉʆʆɹʑɽʅʀʗ 

ʂʦʞʘʢʦʚʘ ʅ.ʊ., ʈʘʫʰʘʥʦʚʘ
 
ɸ.ʄ. 

ɸʪʤʦʩʬʝʨʘʣʳץ  ʘʫʘʥʳש  ʘʟʦʪ  

ʜʠʦʢʩʠʜʽʤʝʥ  ʣʘʩʪʘʥʫʳ  ʞᴅʥʝ  ʦʥʳש 

ʭʘʣʳץ  ʜʝʥʩʘʫʣʳסʳʥʘ  ᴅʩʝʨʽ    

316 ʂʦʞʘʢʦʚʘ ʅ.ʊ., ʈʘʫʰʘʥʦʚʘ ɸ.ʄ.
 

ɿʘʛʨʷʟʥʝʥʠʝ  ʘʪʤʦʩʬʝʨʥʦʛʦ  ʚʦʟʜʫʭʘ  

ʜʠʦʢʩʠʜʦʤ  ʘʟʦʪʘ  ʠ  ʝʛʦ  ʚʣʠʷʥʠʝ  ʥʘ  

ʟʜʦʨʦʚʴʝ  ʥʘʩʝʣʝʥʠʝ 

ɸʰʠʤʦʚʘ ɾ.ʐ., ʈʘʫʰʘʥʦʚʘ ɸ.ʄ.
 

ɽʪ  ᴇʥʽʤʜʝʨʽʥʜʝʛʽ  "ɽ"  ʠʥʜʝʢʩʽ  ʙʘʨ  

ʪʘסʘʤʜʳץ  ץʦʩʧʘʣʘʨʜʳ  ץʦʣʜʘʥʫ 

324 ɸʰʠʤʦʚʘ ɾ.ʐ., ʈʘʫʰʘʥʦʚʘ ɸ.ʄ. 

ʇʨʠʤʝʥʝʥʠʝ  ʧʠʱʝʚʳʭ  ʜʦʙʘʚʦʢ  ʩ  

ʠʥʜʝʢʩʦʤ  "E"  ʚ  ʤʷʩʥʳʭ  ʠʟʜʝʣʠʷʭ      

ɸʡʤʙʝʪʦʚʘ ɻ.ɽ., ʊϺʣʝʛʝʥʦʚʘ ɹ.,  

ɼʘʨʤʝʥ ʅ.ɾ.  

ʉʪʫʜʝʥʪʪʝʨʜʽש  ʜʝʥʩʘʫʣʳץ  ʞʘסʜʘʡʳ  ʤʝʥ  

ᴇʤʽʨ ʩʘʣʪʳʥʳץ  שʘʟʽʨʛʽ  ʪʝʥʜʝʥʮʠʷʩʳ     

332 ɸʡʤʙʝʪʦʚʘ ɻ.ɽ., ʊʦʣʝʛʝʥʦʚʘ ɹ.,  

ɼʘʨʤʝʥ ʅ.ɾ. 

ʉʦʚʨʝʤʝʥʥʳʝ  ʪʝʥʜʝʥʮʠʠ  ʩʦʩʪʦʷʥʠʷ  

ʟʜʦʨʦʚʴʷ  ʠ ʦʙʨʘʟʘ  ʞʠʟʥʠ  ʩʪʫʜʝʥʪʦʚ 
ɸʡʪʠʣʝʩʦʚʘ ɺ.ʋ.  
     ʪʽʤװʢ  ץʜʝ  ʠʥʪʨʘʥʘʣʴʜʳשʘʟʽʨʛʽ  ʢʝʟʝפ

 

338 ɸʡʪʠʣʝʩʦʚʘ ɺ.ʋ.  

ʀʥʪʨʘʥʘʪʘʣʴʥʳʡ  ʫʭʦʜ  ʥʘ  ʩʦʚʨʝʤʝʥʥʦʤ  

ʵʪʘʧʝ  

ɾϰʤʘʤʙʘʝʚʘ ʈ.ʄ., ɾϰʤʘʤʙʘʝʚʘ ʉ.ʄ.,  

ɸʙʠʰʝʚʘ ʉ.ʊ., ϧʘʩʳʤʦʚʘ ɸ.ʂ.,  

ʄʘʜʨʘʭʠʤʦʚʘ ɾ.ʉ. 

ɻʝʨʦʥʪʦʣʦʛʠʷʣʳץ  ʟʝʨʪʪʝʫʣʝʨʜʽ  

ʭʨʦʥʠʟʘʮʠʷʣʳץ ʞװʨʽʩʪʝʨʜʽ  ʘʟʘʡʪʫʜʳש 

ʨʝʘʙʠʣʠʪʘʮʠʷʩʳʥʳש ʞʘשʘ  ʘʩʧʝʢʪʽʣʝʨ ̔

343 ɾʫʤʘʤʙʘʝʚʘ ʈ.ʄ., ɾʫʤʘʤʙʘʝʚʘ ʉ.ʄ.,  

ɸʙʠʰʝʚʘ ʉ.ʊ., ʂʘʩʳʤʦʚʘ ɸ.ʂ.,  

ʄʘʜʨʘʭʠʤʦʚʘ ɾ.ʉ. 

ʉʦʚʨʝʤʝʥʥʳʝ  ʘʩʧʝʢʪʳ  ʨʝʘʙʠʣʠʪʘʮʠʠ  

ʛʝʨʦʥʪʦʣʦʛʠʯʝʩʢʠʭ  ʙʦʣʴʥʳʭ  ʭʨʦʥʠʯʝʩʢʦʡ  

ʩʝʨʜʝʯʥʦʡ  ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ 

ʂʫʟʜʝʥʙʘʝʚʘ ʈ.ʉ. 

ʀʜʠʦʧʘʪʠʢʘʣʳץ   ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʷ     
 

348 ʂʫʟʜʝʥʙʘʝʚʘ ʈ.ʉ.   

ʀʜʠʦʧʘʪʠʯʝʩʢʘʷ  ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʷ    

ɼʦʩʙʘʝʚʘ ɼ.ɾ., ʊʦʢʤʫʨʟʠʝʚʘ ɻ.ɾ., 

ʂʦʞʝʢʝʥʦʚʘ ɾ.ɸ., ʅϰʨʙʘϨʳʪ ɸ.ʅ.
 

ʍʨʦʥʠʢʘʣʳץ  ʞװʨʝʢ  ʘץʘʫʣʘʨʳ  ʙʘʨ  

ʥʘʫץʘʩʪʘʨʜʳ ʤʝʜʠʮʠʥʘʜʘ  ʩʘʫʳץʪʳʨʫʜʳ  

    ʽʥʜʝשʳ ʢʝʟʝסשʩʦ  שʡʳʤʜʘʩʪʳʨʫʜʳײ

353 ɼʦʩʙʘʝʚʘ ɼ.ɾ., ʊʦʢʤʫʨʟʠʝʚʘ ɻ.ɾ., 

ʂʦʞʝʢʝʥʦʚʘ ɾ.ɸ., 
 
ʅʫʨʙʘʢʳʪ ɸ.ʅ. 

ʆʨʛʘʥʠʟʘʮʠ ̫  ʤʝʜʠʮʠʥʩʢʦʡ  ʨʝʘʙʠʣʠʪʘʮʠʠ  

ʙʦʣʴʥʳʤ ʭʨʦʥʠʯʝʩʢʦʡ  ʩʝʨʜʝʯʥʦʡ  

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ  ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ  ʵʪʘʧʝ 

             ʄɽʈɽʁʊʆʁʃɸʈ 
 

               ʖɹʀʃɽʀ 

ɹʘʪʧʝʥʦʚʘ ɻʫʣʴʥʘʨ ʈʳʩʢʝʣʴʜʳʝʚʥʘ 

                  

 ɹʘʪʧʝʥʦʚʘ ɻʫʣʴʥʘʨ ʈʳʩʢʝʣʴʜʳʝʚʥʘ 

                  

ʉʝʡʪʝʤʙʝʪʦʚ  ʊʘʣʛʘʪ  ʉʫʣʪʘʥʦʚʠʯ  ʉʝʡʪʝʤʙʝʪʦʚ  ʊʘʣʛʘʪ  ʉʫʣʪʘʥʦʚʠʯ 

 

ɼʫʙʠʮʢʠʡ  ɸʥʜʨʝʡ  ɸʥʜʨʝʝʚʠʯ 

 

 ɼʫʙʠʮʢʠʡ  ɸʥʜʨʝʡ  ɸʥʜʨʝʝʚʠʯ 362 

360 

358 
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     ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 28.11.2018 

      ʄʈʅʊʀ 76.01.11 

      ʋɼʂ 614 

 

      ɸʅɸʃʀɿ  ɻʆʉʋɼɸʈʉʊɺɽʅʅʆʁ  ʇʆʃʀʊʀʂʀ  ɺ  ʆɹʃɸʉʊʀ  

ʆʍʈɸʅʓ  ɿɼʆʈʆɺʔʗ ɼɽʊʉʂʆɻʆ  ʅɸʉɽʃɽʅʀʗ  ɺ  ʈɽʉʇʋɹʃʀʂɽ  

ʂɸɿɸʍʉʊɸʅ 
      ʄ.ɽ. ʄʘʤʘʝʚ 

      ʋʥʠʚʝʨʩʠʪʝʪ ʂɸɿɻʖʋ ʠʤʝʥʠ ʄ.ʉ. ʅʘʨʠʢʙʘʝʚʘ, ɸʩʪʘʥʘ, ʂʘʟʘʭʩʪʘʥ 

      
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥ ʦʙʱʠʡ ʘʥʘʣʠʟ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ 

ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ. ɺ ʨʘʙʦʪʝ ʚʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʫʩʪʦʡʯʠʚʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʚʝʩʪʢʠ ʧʦ ʦʭʨʘʥʝ ʟʜʦʨʦʚʴʷ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, 

ʚ ʯʘʩʪʥʦʩʪʠ ʝʝ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʘʭ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ. ʊʘʢʞʝ ʧʨʠʚʝʜʝʥʳ ʜʠʥʘʤʠʯʝʩʢʠʝ ʪʘʙʣʠʮʳ ʠʥʜʠʢʘʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʚʝʩʪʠ ʤʦʥʠʪʦʨʠʥʛ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʥʠʤʘʝʤʳʭ ʛʦʩʫʜʘʨʩʪʚʦʤ ʤʝʨ.   

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʦʭʨʘʥʘ ʟʜʦʨʦʚʴʷ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʩʠʩʪʝʤʘ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. 

 

      ANALYSIS   OF  THE  STATE  POLICY  IN  THE  FIELD  OF  CHILD   

HEALTH  PROTECTION   IN  THE REPUBLIC  OF  KAZAKHSTAN  
M. Mamayev 

University of KAZGUU named after M.S. Narikbaeva, Astata city, Kazakhstan 

  
This article provides a general analysis of the state policy in the field of child health in the Republic of 

Kazakhstan. The paper identified the main instruments of state regulation, as well as the presence of a sustainable state 

agenda for protecting the health of the child population, in particular its presence in the strategic documents of the state 

planning system of the Republic of Kazakhstan. There are also dynamic tables of indicators that will allow to monitor 

the effectiveness of measures taken by the state. 

Key words: government regulation, child health protection. 

 

  ʉʊɸʅ  ʈɽʉʇʋɹʃʀʂɸʉʓʅɼɸ  ɹɸʃɸʃɸʈפɸɿɸפ

ɼɽʅʉɸʋʃʓנʓʅ  פʆʈנɸʋ ɸʗʉʓʅɼɸנʓ  ʄɽʄʃɽʂɽʊʊɯʂ  

ʉɸʗʉɸʊפɸ  ʊɸʃɼɸʋ 
ʄ.ɽ. ʄʘʤʘʝʚ 

ʄ.ʉ. ʅʘʨʠʢʙʘʝʚ ʘʪʳʥʜʘסʳ פʘʟʄʖʋ, ɸʩʪʘʥʘ פ ,.ץʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ 

     
ʄʘץʘʣʘʜʘ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ ʙʘʣʘʣʘʨ ʜʝʥʩʘʫʣʳסʳʥ ץʦʨסʘʫ ʤʝʤʣʝʢʝʪʪʽʢ 

ʩʘʷʩʘʪץʘ ʞʘʣʧʳ ʪʘʣʜʘʫ ʞװʨʛʽʟʽʣʛʝʥ. ɾײʤʳʩ ʙʘʨʳʩʳʥʜʘ ʥʝʛʽʟʛʽ ʤʝʤʣʝʢʝʪʪʽʢ ʨʝʪʪʝʫ ײץʨʘʣʜʘʨʳ, 

ʩʦʥʳʤʝʥ ץʘʪʘʨ ʙʘʣʘʣʘʨ ʜʝʥʩʘʫʣʳסʳʥ ץʦʨסʘʫ ʘʷʩʳʥʜʘ ʪײʨʘץʪʳ ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʪʳש ʙʘʨ 

ʙʦʣʫʳ, ʦʥʳש ʽʰʽʥʜʝ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʤʝʤʣʝʢʝʪʪʽʢ ʞʦʩʧʘʨʣʘʫ ʞװʡʝʩʽʥʽש 

ʩʪʨʘʪʝʛʠʷʣʳײץ ץʞʘʪʪʘʨʳʥʜʘ ʘʥʳץʪʘʣʜʳ. ʉʦʥʜʘʡ-ʘץ ʤʝʤʣʝʢʝʪʪʽʢ ʽʩ-ʰʘʨʘʣʘʨʜʳש ʪʠʽʤʜʽʣʽʛʽʥ 

ʙʘץʳʣʘʫ ʞװʨʛʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʠʥʜʠʢʘʪʦʨʣʘʨʜʳש ʜʠʥʘʤʠʢʘʣʳץ ʢʝʩʪʝʣʝʨʽ ʢʝʣʪʽʨʽʣʛʝʥ.  

      ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʤʝʤʣʝʢʝʪʪʽʢ ʨʝʪʪʝʫ, ʙʘʣʘʣʘʨ ʜʝʥʩʘʫʣʳסʳʥ ץʦʨסʘʫ, ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ 

ʘʷʩʳʥʜʘ ʤʝʤʣʝʢʝʪʪʽʢ ʞʦʩʧʘʨʣʘʫ ʞװʡʝʩʽ. 

      
  ɺʚʝʜʝʥʠʝ 

     ʆʩʦʙʝʥʥʦʩʪʴʶ ʤʝʭʘʥʠʟʤʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʚ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʷʚʣʷʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʦʙʱʝʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚ, ʤʝʪʦʜʦʚ ʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʢʘʟʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʚʝʥʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ. 
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ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʬʫʥʢʮʠʡ 

ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʨʛʘʥʳ ʚʣʘʩʪʠ. 

     ʄʝʭʘʥʠʟʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʦʧʨʦʩ ʦʭʨʘʥʳ 

ʟʜʦʨʦʚʴʷ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʦʜʩʠʩʪʝʤʫ ʦʙʱʝʛʦ ʤʝʭʘʥʠʟʤʘ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ɻʦʩʫʜʘʨʩʪʚʦ ʠʥʠʮʠʘʪʠʚʥʦ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʦʩʥʦʚʥʳʭ 

ʩʪʝʡʢʭʦʣʜʝʨʦʚ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʚʦʧʨʦʩʝ ʦʭʨʘʥʳ ʜʝʪʩʢʦʛʦ ʟʜʦʨʦʚʴʷ, ʠ ʚ ʮʝʣʦʤ ʥʘ ʩʠʩʪʝʤʫ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ. 

      ʗʚʣʷʷʩʴ ʮʝʥʪʨʘʣʴʥʳʤ ʩʫʙʲʝʢʪʦʤ ï ʨʝʛʫʣʷʪʦʨʦʤ, ʛʦʩʫʜʘʨʩʪʚʦ ʦʧʨʝʜʝʣʷʝʪ ʧʨʘʚʠʣʘ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʫʯʘʩʪʥʠʢʦʚ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʂ ʦʩʥʦʚʥʳʤ 

ʤʝʪʦʜʘʤ ʠ ʠʥʩʪʨʫʤʝʥʪʘʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʷʚʣʷʝʪʩʷ: 

      - ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʤʝʪʦʜʳ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʩʠʣʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʠ ʩʦʜʝʨʞʘʪ 

ʤʝʨʳ ʟʘʧʨʝʪʘ, ʨʘʟʨʝʰʝʥʠʷ ʠʣʠ ʧʨʠʥʫʞʜʝʥʠʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

     - ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʩʦʟʜʘʶʪ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʪʠʤʫʣʳ ʫ 

ʫʯʘʩʪʥʠʢʦʚ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʠʭ ʧʦʚʝʜʝʥʠʝ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

      ɻʦʩʫʜʘʨʩʪʚʦ, ʠʩʧʦʣʴʟʫʷ ʪʘʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʢʘʢ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʦʢʘʟʘʥʠʝ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ ʜʝʪʩʢʦʤʫ ʥʘʩʝʣʝʥʠʶ, 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʥʘ ʨʘʟʚʠʪʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʦʢʘʟʳʚʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʚʝʢʪʦʨ ʨʘʟʚʠʪʠʷ. 

      ɿʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʤʝʭʘʥʠʟʤʝ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʧʦʣʥʷʶʪ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʤʝʪʦʜʳ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʣʠʪʠʢʘ ʪʨʘʜʠʮʠʦʥʥʦ ʦʧʠʨʘʝʪʩʷ ʥʘ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʠ ʠʤʝʝʪ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʝ ʠʩʧʦʣʥʝʥʠʝ. ʉ ʧʦʤʦʱʴʶ ʦʩʥʦʚʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʫʩʪʘʥʦʚʣʝʥʳ ʧʨʘʚʦʚʳʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ, 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʦʩʥʦʚʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ 

ʟʜʦʨʦʚʴʷ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. 

      ʕʬʬʝʢʪʠʚʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ 

ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ.  

      ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʭʘʥʠʟʤ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʤʝʪʦʜʦʚ. 

      ɸʥʘʣʠʟ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʥʘʧʨʘʚʣʝʥ ʥʘ ʚʳʷʚʣʝʥʠʝ ʦʩʥʦʚʥʳʭ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʜʝʪʩʢʦʛʦ 

ʥʘʩʝʣʝʥʠʷ. ʉʦʛʣʘʩʥʦ ʫʪʚʝʨʞʜʝʥʥʳʤ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʜʦʢʫʤʝʥʪʘʤ ʜʝʢʣʘʨʠʨʫʝʪʩʷ, ʯʪʦ ʦʭʨʘʥʘ 

ʟʜʦʨʦʚʴʷ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʜʘʯ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ɺ ʮʝʣʷʭ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʟʦʨʘ 

ʜʝʡʩʪʚʫʶʱʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ 

ʘʢʪʦʚ. ɸʥʘʣʠʟ ʧʦʟʚʦʣʠʪ ʜʘʪʴ ʮʝʣʦʩʪʥʫʶ ʢʘʨʪʠʥʫ ʧʨʠʚʝʨʞʝʥʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ 

ʫʪʚʝʨʞʜʝʥʥʳʤ ʥʘʤʝʨʝʥʠʷʤ ʚ ʚʦʧʨʦʩʝ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʈʂ. 

ʄʝʪʦʜʦʣʦʛʠʷ 

ɺ ʪʝʦʨʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʢʠ ʦʙʱʝʧʨʠʟʥʘʥʦ ʦʙʦʟʥʘʯʝʥʳ, ʢʘʢ 

ʚ ʣʶʙʦʡ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʩʠʩʪʝʤʝ, ʦʙʲʝʢʪʳ ʠ ʩʫʙʲʝʢʪʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ʇʦ ʫʨʦʚʥʷʤ 

ʫʧʨʘʚʣʝʥʠʷ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʙʣʦʢʦʚ, ʦʙʲʝʢʪʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, 

ʧʝʨʚʳʡ ʙʣʦʢ - ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ, ʚʪʦʨʦʡ ʙʣʦʢ ï ʜʝʥʝʞʥʦ-ʬʠʥʘʥʩʦʚʳʝ ʦʙʲʝʢʪʳ, 

ʪʨʝʪʴʠ ʙʣʦʢ ï ʩʦʮʠʘʣʴʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ [1]. ʉʫʙʲʝʢʪʘʤʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʩʪʫʧʘʶʪ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ, ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʠ ʩʫʜʝʙʥʳʝ ʦʨʛʘʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ. ɺ ʮʝʣʦʤ 

ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʦʙʲʝʢʪʘʤʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʙʦʟʥʘʯʝʥʦ ʧʦʣʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʢʘʢ ʥʘ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ, ʪʘʢ ʠ ʥʘ ʩʦʮʠʘʣʴʥʫʶ ʩʨʝʜʫ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʙʱʝʩʪʚʘ, ʘ ʩʫʙʲʝʢʪʦʤ ï 

ʛʦʩʫʜʘʨʩʪʚʦ.  
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ʇʦ ʩʣʦʚʘʤ ʄ. ɼʘʥʟʦʥʘ, ʜʠʨʝʢʪʦʨʘ ɽʚʨʦʧʝʡʩʢʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʙʶʨʦ ɺʩʝʤʠʨʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ: çʇʦ ʩʫʱʝʩʪʚʫ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʜʦʣʞʥʦ ʪʨʘʢʪʦʚʘʪʴʩʷ ʢʘʢ 

ʚʘʞʥʝʡʰʠʡ ʠʥʩʪʨʫʤʝʥʪ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʩʫʙʲʝʢʪʫ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʫʩʧʝʰʥʦ ʫʧʨʘʚʣʷʪʴ ʩʠʩʪʝʤʦʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ʠʥʪʝʨʝʩʘʭ ʦʙʱʝʩʪʚʘ. ʈʝʛʫʣʠʨʫʶʱʠʝ 

ʠʥʠʮʠʘʪʠʚʳ ʩʫʙʲʝʢʪʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʦʣʞʥʳ ʧʨʝʜʧʨʠʥʠʤʘʪʴʩʷ ʩ ʫʯʝʪʦʤ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ 

ʥʦʚʳʭ ʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʟʘʜʘʯ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʢʘʢ ʚʥʝʜʨʝʥʠʶ ʥʦʚʘʮʠʡ, ʪʘʢ ʠ 

ʙʝʩʧʝʨʝʙʦʡʥʦʤʫ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ ʜʝʡʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳè [2].  

ʇʦʜ ʩʫʙʲʝʢʪʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʤʦʞʥʦ ʧʦʥʠʤʘʪʴ, ʢʘʢ ʛʦʩʫʜʘʨʩʪʚʦ, ʚ ʣʠʮʝ 

ʫʧʦʣʥʦʤʦʯʝʥʥʦʛʦ ʦʨʛʘʥʘ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʠʣʠ ʠʥʦʡ ʚʣʘʩʪʠ, ʘ ʦʙʲʝʢʪʦʤ ʩʠʩʪʝʤʘ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʘ ʚʤʝʩʪʝ ʦʥʠ ʩʦʟʜʘʶʪ ʛʨʫʧʧʦʚʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʨʘʜʠ ʜʦʩʪʠʞʝʥʠʷ 

ʞʝʣʘʝʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʦʙʲʝʢʪʠʚʥʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʫʩʠʣʠʡ ʚ ʛʨʫʧʧʝ, 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʦʣʝʡ, ʢʦʦʨʜʠʥʘʮʠʶ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʝ. ʇʦʩʣʝʜʥʝʝ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʛʨʫʧʧʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʨʘʟʫʶʪ ʩʠʩʪʝʤʫ. 

ʉʠʩʪʝʤʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ - ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʠʥʩʪʠʪʫʪʦʚ ʠ 

ʨʝʩʫʨʩʦʚ, ʛʣʘʚʥʦʡ ʮʝʣʴʶ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʫʣʫʯʰʝʥʠʝ ʟʜʦʨʦʚʴʷ [3]. ɺ ʦʧʨʝʜʝʣʝʥʠʠ 

ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʦʙʦʟʥʘʯʝʥʳ ʫʯʘʩʪʥʠʢʠ, ʨʝʩʫʨʩʳ ʠ ʮʝʣʴ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ.  

ʅʦ ʥʝ ʦʧʨʝʜʝʣʝʥʦ ʟʥʘʯʝʥʠʷ ʚ ʢʦʥʪʝʢʩʪʝ ʫʧʨʘʚʣʝʥʠʷ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʛʜʝ 

ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥ ʥʘʙʦʨ ʩʨʝʜʩʪʚ ʩʙʦʨʘ ʩʚʝʜʝʥʠʡ ʦ ʧʦʜʢʦʥʪʨʦʣʴʥʦʤ ʦʙʲʝʢʪʝ ʠ ʩʨʝʜʩʪʚ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʝʛʦ ʧʦʚʝʜʝʥʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʦʧʨʝʜʝʣʸʥʥʳʭ ʮʝʣʝʡ. ʕʪʦ 

ʦʧʨʝʜʝʣʷʝʤʦ ʚʳʙʦʨʦʤ ʛʦʩʫʜʘʨʩʪʚʘ ʦʨʛʘʥʠʟʫʶʱʫʶ ʩʠʩʪʝʤʫ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʂ ʧʨʠʤʝʨʫ, ʚ 

ʂʘʟʘʭʩʪʘʥʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʦʙʦʟʥʘʯʝʥʦ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ ʠ ʩʫʙʲʝʢʪʦʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ ʥʘʧʨʘʚʣʝʥʘ ʥʘ 

ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʘʚ ʛʨʘʞʜʘʥ ʥʘ ʦʭʨʘʥʫ ʟʜʦʨʦʚʴʷ [4].  

ɺ ʜʘʥʥʦʡ ʬʦʨʤʫʣʠʨʦʚʢʝ ʚ ʦʪʣʠʯʠʝ ʦʪ ʦʧʨʝʜʝʣʝʥʠʷ ɺʆɿ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʨʛʘʥʳ 

ʟʘʥʠʤʘʶʪ ʦʩʦʙʦʝ ʤʝʩʪʦ, ʵʪʦ ʤʦʞʝʪ ʦʟʥʘʯʘʪʴ, ʯʪʦ ʛʦʩʫʜʘʨʩʪʚʦ ʷʚʣʷʝʪʩʷ ʢʘʢ ʩʫʙʲʝʢʪ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ʅʦ ʥʝ ʪʦʣʴʢʦ ʧʨʘʚʦʚʦʝ ʟʘʢʨʝʧʣʝʥʠʷ ʦʙʷʟʘʥʥʦʩʪʝʡ ʠ ʧʦʣʥʦʤʦʯʠʡ ʟʘ 

ʛʦʩʫʜʘʨʩʪʚʦʤ ʦʧʨʝʜʝʣʷʝʪ ʝʛʦ ʢʘʢ ʩʫʙʲʝʢʪʘ ʨʝʛʫʣʠʨʦʚʘʥʠʝ. ɺ ʦʙʟʦʨʝ ʤʦʜʝʣʝʡ ʜʝʡʩʪʚʫʶʱʠʭ 

ʩʠʩʪʝʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʤʳ ʤʦʞʝʤ ʥʘʙʣʶʜʘʪʴ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ 

ʛʦʩʫʜʘʨʩʪʚʦ ʢʘʢ ʩʫʙʲʝʢʪ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ʆʩʥʦʚʥʳʝ ʬʘʢʪʦʨʘʤʠ ʦʧʨʝʜʝʣʷʶʱʠʝ ʛʦʩʫʜʘʨʩʪʚʦ 

ʢʘʢ ʩʫʙʲʝʢʪ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ: 

- ʫʨʦʚʝʥʴ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʛʦ ʟʘʢʨʝʧʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ ʧʦ ʦʭʨʘʥʝ 

ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʟʜʦʨʦʚʴʷ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʧʨʘʚʘ ʥʘ ʧʦʣʫʯʝʥʠʷ 

ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ; 

- ʬʦʨʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʩ ʫʯʝʪʦʤ ʭʘʨʘʢʪʝʨʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ. 

ɼʦʧʫʩʢʘʝʤ, ʯʪʦ ʩʫʱʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʜʝʪʩʢʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʦʧʨʝʜʝʣʷʪʩʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʪʨʝʙʥʦʩʪʴʶ ʚʳʟʚʘʥʥʦʛʦ ʜʠʥʘʤʠʯʥʳʤʠ 

ʩʦʮʠʘʣʴʥʳʤʠ, ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ, ʧʦʣʠʪʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʦʙʱʝʩʪʚʘ ʠ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʩʠʩʪʝʤʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ. 

      ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʘʥʘʣʠʟʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʝʡ ʚ ʠʝʨʘʨʭʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʝ, ʚ ʩʠʩʪʝʤʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʚ ʮʝʣʦʤ. 

       ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ʀʝʨʘʨʭʠʷ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʥʦ ʫʜʝʣʷʝʪ ʦʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʩʦʭʨʘʥʝʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʟʜʦʨʦʚʴʷ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ.   

      ʉʪʨʘʪʝʛʠʷ çʂʘʟʘʭʩʪʘʥ-2050è ʯʝʪʢʦ ʦʧʨʝʜʝʣʷʝʪ ʥʦʚʳʝ ʧʨʠʥʮʠʧʳ ʩʦʮʠʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ, 

ʛʜʝ ʦʩʦʙʳʤ ʨʘʟʜʝʣʦʤ ʦʪʤʝʯʝʥʳ ʧʦʜʭʦʜʳ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ [5]. ʉʦʛʣʘʩʥʦ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʤʫ ʜʦʢʫʤʝʥʪʫ ʛʦʩʫʜʘʨʩʪʚʦ ʙʝʨʝʪ ʧʦʣʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʧʦ ʦʢʘʟʘʥʠʶ 

ʩʦʮʠʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ ʠ ʟʘʱʠʪʳ ʜʝʪʩʪʚʘ. ɻʦʩʫʜʘʨʩʪʚʦ ʚʦʟʥʘʤʝʨʠʣʘʩʴ ʦʭʚʘʪʠʪʴ ʚʩʝʭ ʜʝʪʝʡ ʜʦ 

16 ʣʝʪ ʚʩʝʤ ʩʧʝʢʪʨʦʤ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʩʨʝʜʩʪʚʫ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ 

ʦʙʝʩʧʝʯʝʥʠʶ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ.  
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ʉʪʨʘʪʝʛʠʯʝʩʢʠʡ ʧʣʘʥ ʜʦ 2025 ʛʦʜʘ ʦʧʨʝʜʝʣʷʝʪ ʟʘʜʘʯʠ ʧʦ ʫʩʢʦʨʝʥʥʦʤʫ ʢʘʯʝʩʪʚʝʥʥʦʤʫ 

ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʦʩʪʫ ʠ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʞʠʟʥʠ ʚ ʩʪʨʘʥʝ ï ʦʧʨʝʜʝʣʷʝʪ ʵʢʦʥʦʤʠʯʝʩʢʫʶ 

ʧʦʣʠʪʠʢʫ [6], ʛʜʝ ʦʜʥʘ ʠʟ 5 ʧʦʣʠʪʠʢ (ʇʦʣʠʪʠʢʘ 5. ʆʙʝʩʧʝʯʝʥʠʝ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ) 

ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʯʝʨʝʟ 

ʢʘʯʝʩʪʚʝʥʥʦʝ ʠ ʜʦʩʪʫʧʥʦʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ. ɺ ʯʠʩʣʝ ʢʣʶʯʝʚʳʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ 

ʉʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʘ ʝʩʪʴ ʠʥʜʠʢʘʪʦʨʳ: ʦʞʠʜʘʝʤʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʧʨʠ 

ʨʦʞʜʝʥʠʠ, ʤʣʘʜʝʥʯʝʩʢʘʷ ʩʤʝʨʪʥʦʩʪʴ, ʤʘʪʝʨʠʥʩʢʘʷ ʩʤʝʨʪʥʦʩʪʴ. ʉʪʨʘʪʝʛʠʯʝʩʢʦʡ ʮʝʣʴʶ ʢ 2025 

ʛʦʜʫ ʷʚʣʷʝʪʩʷ ʜʦʩʪʠʞʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʦʩʪʘ ʵʢʦʥʦʤʠʢʠ, ʚʝʜʫʱʝʛʦ ʢ 

ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʞʠʟʥʠ ʣʶʜʝʡ, ʩʦʧʦʩʪʘʚʠʤʦʛʦ ʩʦ ʩʪʨʘʥʘʤʠ ʆʕʉʈ.  

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʫʜʝʪ ʧʨʦʚʝʜʝʥ ʦʙʟʦʨ ʦʩʥʦʚʥʳʭ 

ʠʥʜʠʢʘʪʦʨʦʚ ʩʪʨʘʥ ʆʕʉʈ ʧʨʷʤʦ ʠ/ʠʣʠ ʢʦʩʚʝʥʥʦ ʟʘʪʨʘʛʠʚʘʶʱʠʝ ʚʦʧʨʦʩʳ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ 

ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ.  

ɿʘʢʦʥʦʤ ʦ ʅʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ - ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʩʪʨʘʪʝʛʠʶ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʜʦʩʪʠʞʝʥʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʫʨʦʚʥʷ ʠ 

ʢʘʯʝʩʪʚʘ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʘʜʝʢʚʘʪʥʦʛʦ ʧʦʪʨʝʙʥʦʩʪʷʤ 

ʫʣʫʯʰʝʥʠʷ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʛʨʘʞʜʘʥ ʠ ʦʙʱʝʩʪʚʘ ʦʧʨʝʜʝʣʝʥʳ ʢʘʢ ʦʩʥʦʚʥʳʝ ʥʘʮʠʦʥʘʣʴʥʳʝ 

ʠʥʪʝʨʝʩʳ, ʘ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʠ ʢʘʯʝʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʩʪʨʘʥʳ ʢʘʢ ʦʩʥʦʚʥʳʝ ʫʛʨʦʟʳ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [7]. ʊʘʢʞʝ, ʜʘʥʥʳʤ 

ɿʘʢʦʥʦʤ ʦʙʦʟʥʘʯʝʥʦ, ʯʪʦ ʫʧʦʣʥʦʤʦʯʝʥʥʳʡ ʦʨʛʘʥ ʚ ʦʙʣʘʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʱʠʪʫ ʧʨʘʚ ʠ ʟʘʢʦʥʥʳʭ ʠʥʪʝʨʝʩʦʚ ʜʝʪʝʡ, ʫʧʦʣʥʦʤʦʯʝʥʥʳʡ ʦʨʛʘʥ ʚ ʦʙʣʘʩʪʠ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʭʨʘʥʫ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ, ʟʘʱʠʪʫ ʦʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʩʦʙʦ 

ʦʧʘʩʥʳʭ ʠ ʢʘʨʘʥʪʠʥʥʳʭ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʛʨʘʞʜʘʥ 

ʚ ʵʬʬʝʢʪʠʚʥʳʭ, ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʜʦʩʪʫʧʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚʘʭ. 

ʈʝʘʣʠʟʘʮʠʷ ʩʪʨʘʥʦʚʦʡ ʧʦʣʠʪʠʢʠ ʥʘ ʨʝʛʠʦʥʘʣʴʥʳʭ ʫʨʦʚʥʷʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʇʨʦʛʥʦʟʥʦʡ 

ʩʭʝʤʦʡ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ ʜʦ 2020 ʛʦʜʘ, ʢʦʪʦʨʘʷ 

ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʥʘʩʝʣʝʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʨʘʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʨʘʟʤʝʱʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ [8].  

ʂʦʜʝʢʩ ʆ ʟʜʦʨʦʚʴʝ ʥʘʨʦʜʘ ʠ ʩʠʩʪʝʤʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪ ʧʨʘʚʦʚʳʝ ʦʩʥʦʚʳ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʚ ʚʦʧʨʦʩʝ ʦʭʨʘʥʳ ʠ ʨʘʟʚʠʪʠʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʠʥʮʠʧʳ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʦʩʥʦʚʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ [4]. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʧʦʣʥʦʤʦʯʝʥʥʳʡ 

ʦʨʛʘʥ ʚ ʦʙʣʘʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʟʘʢʨʝʧʣʝʥ ʚ ʚʦʧʨʦʩʝ ʨʝʘʣʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ 

ʚ ʦʙʣʘʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʌʫʥʢʮʠʠ ʢʦʩʚʝʥʥʦ ʠ/ʠʣʠ ʥʘʧʨʷʤʫʶ ʟʘʪʨʘʛʠʚʘʶʪ ʚʦʧʨʦʩʳ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʥʮʠʧʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʨʠʥʮʠʧʘ ʦʭʨʘʥʳ ʜʝʪʩʪʚʘ: 

- ʨʘʟʨʘʙʦʪʢʝ ʠ ʫʪʚʝʨʞʜʝʥʠʶ ʩʪʘʥʜʘʨʪʦʚ ʠ ʨʝʛʣʘʤʝʥʪʦʚ ʚ ʦʙʣʘʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ; 

- ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʦʙʣʘʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ; 

- ʦʙʝʩʧʝʯʝʥʠʶ ʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ; 

- ʦʨʛʘʥʠʟʘʮʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ; 

- ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʶ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʧʨʠʚʠʚʦʢ ʥʘʩʝʣʝʥʠʶ; 

- ʫʪʚʝʨʞʜʝʥʠʶ ʧʦʨʷʜʢʘ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ; 

- ʨʘʟʨʘʙʦʪʢʝ ʠ ʫʪʚʝʨʞʜʝʥʠʶ ʠʥʩʪʨʫʢʮʠʠ, ʘʣʛʦʨʠʪʤʦʚ ʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ 

ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ; 

- ʨʘʟʨʘʙʦʪʢʝ ʠ ʫʪʚʝʨʞʜʝʥʠʶ ʤʝʪʦʜʠʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ (ʨʘʩʯʝʪʘ) ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʦʙʣʘʩʪʠ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ; 

- ʨʘʟʨʘʙʦʪʢʝ ʠ ʫʪʚʝʨʞʜʝʥʠʶ ʧʨʘʚʠʣ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʦʙʫʯʘʶʱʠʤʩʷ ʠ 

ʚʦʩʧʠʪʘʥʥʠʢʘʤ ʦʨʛʘʥʠʟʘʮʠʡ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʪ.ʜ. 

      ʈʝʘʣʠʟʘʮʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʢʦʥʮʝʥʪʨʠʨʫʝʪʩʷ ʚ ʧʨʦʛʨʘʤʤʥʳʭ, 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʦʪʨʘʩʣʝʚʳʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʘʭ. ʅʘ ʧʝʨʠʦʜ 2015-2019 ʛʛ. 

ʨʝʘʣʠʟʫʝʪʩʷ ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʨʘʟʚʠʪʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ çɼʝʥʩʘʫʣʳץè, ʦʩʥʦʚʥʦʡ 
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ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ ʫʢʨʝʧʣʝʥʠʝ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ [9]. 

      ɺ ʜʘʥʥʦʤ ʜʦʢʫʤʝʥʪʝ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʧʨʝʜʳʜʫʱʠʝ ʩʠʩʪʝʤʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦʟʚʦʣʠʣʠ 

ʩʥʠʟʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʤʘʪʝʨʠʥʩʢʦʡ, ʤʣʘʜʝʥʯʝʩʢʦʡ ʠ ʜʝʪʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ, ʧʦ ʧʦʜʪʚʝʨʞʜʝʥʠʶ 

ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʦʡ ʛʨʫʧʧʳ ʘʛʝʥʪʩʪʚ ʆʨʛʘʥʠʟʘʮʠʠ ʆʙʲʝʜʠʥʝʥʥʳʭ ʅʘʮʠʡ, ʵʪʦ ʧʦʟʚʦʣʠʣʦ 

ʂʘʟʘʭʩʪʘʥʫ ʜʦʩʪʠʯʴ 4-ʦʡ ʠ 5-ʦʡ (ʜʝʪʩʢʘʷ ʠ ʤʘʪʝʨʠʥʩʢʘʷ ʩʤʝʨʪʥʦʩʪʴ) ʎʝʣʝʡ ʨʘʟʚʠʪʠʷ 

ʪʳʩʷʯʝʣʝʪʠʷ. 

      ɺʤʝʩʪʝ ʩ ʪʝʤ ʦʪʤʝʯʘʝʪʩʷ ʩʪʘʙʠʣʴʥʘʷ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʧʦ ʙʦʣʴʰʠʥʩʪʚʫ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ. ɼʦʩʪʠʛʥʫʪ 95% ʦʭʚʘʪ ʠʤʤʫʥʠʟʘʮʠʝʡ ʧʨʦʪʠʚ 11 

ʚʘʢʮʠʥʦʫʧʨʘʚʣʷʝʤʳʭ ʠʥʬʝʢʮʠʡ ʚʩʝʛʦ ʧʦʜʣʝʞʘʱʝʛʦ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ. ɺ 2012 ʛʦʜʫ ɺʆɿ 

ʨʝʩʝʨʪʠʬʠʮʠʨʦʚʘʣ ʂʘʟʘʭʩʪʘʥ ʩʪʨʘʥʦʡ, ʩʚʦʙʦʜʥʦʡ ʦʪ ʧʦʣʠʦʤʠʝʣʠʪʘ ʠ ʤʘʣʷʨʠʠ. 

ɺ ʜʦʢʫʤʝʥʪʝ ʪʘʢʞʝ ʧʨʠʟʥʘʝʪʩʷ ʬʘʢʪ ʥʠʟʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʅʘʮʠʦʥʘʣʴʥʦʡ 

ʩʢʨʠʥʠʥʛʦʚʦʡ ʧʨʦʛʨʘʤʤʳ (ʚʳʷʚʣʷʝʤʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 3,4% ʩʨʝʜʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ, 16,4% 

- ʩʨʝʜʠ ʜʝʪʩʢʦʛʦ), ʢʘʢ ʦʩʥʦʚʥʘʷ ʤʝʨʘ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʟʘʙʦʣʝʚʘʥʠʡ.  

ɺʦʧʨʦʩʳ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ ʥʘʭʦʜʷʪ ʩʚʦʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʨʝʘʣʠʟʘʮʠʶ ʚ ʦʙʦʠʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʮʝʣʝʡ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʜʦʢʫʤʝʥʪʘ:  

      ʇʨʦʛʨʘʤʤʥʘʷ ʮʝʣʴ 1: ɺʥʝʜʨʝʥʠʝ ʥʦʚʦʡ ʧʦʣʠʪʠʢʠ ʧʦ ʦʭʨʘʥʝ ʟʜʦʨʦʚʴʷ ʦʙʱʝʩʪʚʘ ʥʘ 

ʦʩʥʦʚʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʫʧʨʘʚʣʝʥʠʶ ʙʦʣʝʟʥʷʤʠ.  

ʇʨʦʛʨʘʤʤʥʘʷ ʮʝʣʴ 2: ʄʦʜʝʨʥʠʟʘʮʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʬʠʥʘʥʩʦʚʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʧʦʜʜʝʨʞʢʫ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ. 

ʆʩʥʦʚʥʳʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʷʤʦ ʦʪʨʘʞʘʶʱʠʝ ʚʦʧʨʦʩʳ ʜʝʪʩʢʦʛʦ ʟʜʦʨʦʚʴʷ 

ʦʙʦʟʥʘʯʝʥʳ ʩʣʝʜʫʶʱʠʝ: 

- ʫʨʦʚʝʥʴ ʩʫʠʮʠʜʦʚ ʩʨʝʜʠ ʜʝʪʝʡ ʦʪ 15-17 ʣʝʪ; 

   - ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠʥʬʝʢʮʠʷʤʠ, ʧʝʨʝʜʘʚʘʝʤʳʤʠ ʧʦʣʦʚʳʤ ʧʫʪʝʤ, ʩʨʝʜʠ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ 

15-17 ʣʝʪ (ʤʘʨʢʝʨ - ʩʠʬʠʣʠʩ); 

- ʦʭʚʘʪ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ ʠ ʩʧʦʨʪʦʤ ʥʘ ʙʘʟʝ 

ʜʝʪʩʢʦ-ʶʥʦʰʝʩʢʠʭ ʩʧʦʨʪʠʚʥʳʭ ʰʢʦʣ; 

- ʤʣʘʜʝʥʯʝʩʢʘʷ ʩʤʝʨʪʥʦʩʪʴ. 

ɺ ʨʘʤʢʘʭ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʦʧʨʝʜʝʣʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʝʨʳ, ʪʘʢ ʢʘʢ 

ʥʘʧʨʠʤʝʨ: 

      1. ʇʨʠʦʨʠʪʝʪʥʦʩʪʴ ʚʦʧʨʦʩʦʚ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʥʘ ʦʩʥʦʚʝ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʢʦʦʨʜʠʥʘʮʠʠ ʚʩʝʡ ʨʘʙʦʪʳ ʧʦ ʠʤʤʫʥʦʧʨʦʬʠʣʘʢʪʠʢʝ ʜʝʪʩʢʦʛʦ ʠ ʚʟʨʦʩʣʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʚ ʩʪʨʘʥʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ɺʆɿ. 

2. ʈʘʟʚʠʪʠʝ ʤʝʞʩʝʢʪʦʨʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʠʪ ʨʝʘʣʠʟʦʚʘʪʴ 

ʢʦʤʧʣʝʢʩʥʳʝ ʤʝʨʳ ʧʦ ʦʭʨʘʥʝ ʤʘʪʝʨʠʥʩʪʚʘ ʠ ʜʝʪʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʥʠʞʝʥʠʝ ʜʝʪʩʢʦʛʦ 

ʪʨʘʚʤʘʪʠʟʤʘ, ʫʢʨʝʧʣʝʥʠʝ ʤʝʥʪʘʣʴʥʦʛʦ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ, ʠ ʤʦʣʦʜʝʞʠ. 

      3. ɺʥʝʜʨʝʥʠʝ ʧʨʦʛʨʘʤʤ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ ʥʘʨʢʦʤʘʥʠʠ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʙʦʣʝʟʥʝʡ ʚ 

ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʫʪʝʤ ʦʙʫʯʝʥʠʷ ʠʥʩʧʝʢʪʦʨʦʚ ʧʦ ʜʝʣʘʤ 

ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ ʪʝʭʥʦʣʦʛʠʷʤ ʨʘʥʥʝʛʦ ʚʳʷʚʣʝʥʠʷ ʛʨʫʧʧ ʨʠʩʢʘ ʧʦ ʥʘʨʢʦʣʦʛʠʯʝʩʢʦʤʫ 

ʧʨʦʬʠʣʶ ʩʨʝʜʠ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ. 

ɺʳʰʝʫʢʘʟʘʥʥʳʡ ʦʙʟʦʨ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʠʣʴʥʫʶ ʧʨʠʚʝʨʞʝʥʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʘ ʢ 

ʠʩʧʦʣʥʝʥʠʶ ʦʙʷʟʘʪʝʣʴʩʪʚ ʧʦ ʦʭʨʘʥʝ ʟʜʦʨʦʚʴʷ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʥʘʣʠʯʠʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʠ ʫʩʪʦʡʯʠʚʦʡ ʩʪʨʘʥʦʚʦʡ ʧʦʚʝʩʪʢʠ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʝ.  

ʆʜʥʘʢʦ ʘʥʘʣʠʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʥʜʠʢʘʪʦʨʦʚ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ. ʉ ʮʝʣʴʶ 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʩʬʦʨʤʠʨʦʚʘʥʳ ʪʘʙʣʠʮʘ ʚ ʨʘʟʨʝʟʝ ʧʨʦʛʨʘʤʤʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʭʚʘʪʳʚʘʝʤʳʭ ʧʝʨʠʦʜʦʚ ʩʦʛʣʘʩʥʦ ʠʝʨʘʨʭʠʠ ʩʠʩʪʝʤʳ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ.  

ʉ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʚʟʘʠʤʦʩʚʷʟʝʡ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʠʥʜʠʢʘʪʦʨʳ ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʴ, ʘ 

ʪʘʢʞʝ ʩʪʝʧʝʥʴ ʜʝʢʦʤʧʦʟʠʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʝʨʘʨʭʠʝʡ ʧʦʩʪʨʦʝʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ 

ʜʦʢʫʤʝʥʪʦʚ. 
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ɸʥʘʣʠʟ ʠʥʜʠʢʘʪʦʨʦʚ ʚʳʷʚʠʣ ʚʟʘʠʤʦʩʚʷʟʴ ï ʥʘʣʠʯʠʷ ʦʩʥʦʚʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ 

ʫʪʚʝʨʞʜʝʥʥʳʭ ʚʳʰʝʩʪʦʷʱʠʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ ʚ ʥʠʞʝ ʩʪʦʷʱʠʭ. ʊʘʢʞʝ ʚ 

ʦʪʨʘʩʣʝʚʳʭ ʜʦʢʫʤʝʥʪʘʭ ʠʤʝʝʪʩʷ ʨʷʜ ʠʥʜʠʢʘʪʦʨʦʚ ʜʣʷ ʢʘʞʜʦʡ ʮʝʣʠ ʠ ʟʘʜʘʯʠ (ʪʘʙʣʠʮʘ). 

 

      ʊʘʙʣʠʮʘ - ʀʥʜʠʢʘʪʦʨʳ ʧʨʦʛʨʘʤʤʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʂ. 

 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʨʘʟʜʝʣʘ 

ʩʪʨʘʪʝʛʠʠ (ʮʝʣʴ, 

ʥʘʧʨʘʚʣʝʥʠʷ, ʟʘʜʘʯʘ, 

ʠʥʜʠʢʘʪʦʨʘ)  

ʇʝʨʠʦʜʳ 

2014 2015 2016 2017 2018 2019 2020 2021 

ʉʪʨʘʪʝʛʠʯʝʩʢʠʡ ʧʣʘʥ ʨʘʟʚʠʪʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʜʦ 2025 ʛʦʜʘ 

ʇʦʣʠʪʠʢʘ 5. ʆʙʝʩʧʝʯʝʥʠʝ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ,  

ɿʘʜʘʯʘ 2. ʈʘʟʚʠʪʠʝ ʜʦʩʪʫʧʥʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʆʞʠʜʘʝʤʘʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ 

ʧʨʠ ʨʦʞʜʝʥʠʠ 

    72,4         73,3 

ʄʣʘʜʝʥʯʝʩʢʘʷ ʩʤʝʨʪʥʦʩʪʴ     8,6         7,8 

ʄʘʪʝʨʠʥʩʢʘʷ ʩʤʝʨʪʥʦʩʪʴ     12,7         11 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘʨʘʟʚʠʪʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ çɼʝʥʩʘʫʣʳץè ʥʘ 2016 ï 2019 

ʛʦʜʳ 

 ʎʝʣʴ: ʋʢʨʝʧʣʝʥʠʝ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʩʪʨʘʥʳ   

ʋʨʦʚʝʥʴ ʦʞʠʜʘʝʤʦʡ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ 
71,62 71,7 71,8 72,2 72,6 73 

    

ɿʘʜʘʯʘ 1: ʈʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʇʨʷʤʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʋʨʦʚʝʥʴ ʩʫʠʮʠʜʦʚ ʩʨʝʜʠ 

ʜʝʪʝʡ ʦʪ 15-17 ʣʝʪ 
19,3 17,4 17,2 17 16,9   

    

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ɺʀʏ-

ʠʥʬʝʢʮʠʠ ʚ ʚʦʟʨʘʩʪʥʦʡ 

ʛʨʫʧʧʝ 15-49 ʣʝʪ ʚ 

ʧʨʝʜʝʣʘʭ 0,2-0,6% 

0,168 0,21 0,26 0,33 0,41   

    

ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ 

ʠʥʬʝʢʮʠʷʤʠ, 

ʧʝʨʝʜʘʚʘʝʤʳʤʠ ʧʦʣʦʚʳʤ 

ʧʫʪʝʤ (ʜʘʣʝʝ -ʀʇʇʇ), 

ʩʨʝʜʠ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ 15-

17 ʣʝʪ (ʤʘʨʢʝʨ - ʩʠʬʠʣʠʩ) 

6,9 6,5 6,2 5,9 5,6 

  

    

ʆʭʚʘʪ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ, 

ʟʘʥʠʤʘʶʱʠʭʩʷ 

ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ ʠ 

ʩʧʦʨʪʦʤ ʥʘ ʙʘʟʝ ʜʝʪʩʢʦ-

ʶʥʦʰʝʩʢʠʭ ʩʧʦʨʪʠʚʥʳʭ 

ʰʢʦʣ 

13 13,5 14 14,5 15 

  

    

ɿʘʜʘʯʘ 2. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷʤʠ 

ʄʘʪʝʨʠʥʩʢʘʷ ʩʤʝʨʪʥʦʩʪʴ 11,7 11,6 11,5 11,4 11,3 11,2     

ʄʣʘʜʝʥʯʝʩʢʘʷ ʩʤʝʨʪʥʦʩʪʴ 9,72 9,7 9,6 9,5 9,4 9,1     

ʉʪʨʘʪʝʛʠʯʝʩʢʠʡ ʧʣʘʥ ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʥʘ 2017 - 2021 ʛʦʜʳ  

ʉʪʨʘʪʝʛʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ 1. ʋʢʨʝʧʣʝʥʠʝ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ 

ʎʝʣʴ 1.1. ʆʭʨʘʥʘ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʦʨʦʚʴʷ 

ʆʞʠʜʘʝʤʘʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ 

ʥʘʩʝʣʝʥʠʷ ʧʨʠ ʨʦʞʜʝʥʠʠ 

  

72 72 72,2 72,6 73 73,2 73,3 
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ʎʝʣʴ 1.2. ʋʣʫʯʰʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ 

ʄʣʘʜʝʥʯʝʩʢʘʷ ʩʤʝʨʪʥʦʩʪʴ 

(ʦʬʠʮʠʘʣʴʥʳʝ ʩʪʘʪ. 

ɼʘʥʥʳʝ) 

  9,37 8,6 9,5 9,4 9,1 9 8,9 

ʄʣʘʜʝʥʯʝʩʢʘʷ ʩʤʝʨʪʥʦʩʪʴ 

(ʜʘʥʥʳʝ ɺʕʌ) 
  78 71 70 69 68 67 66 

ʄʘʪʝʨʠʥʩʢʘʷ ʩʤʝʨʪʥʦʩʪʴ   12,5 12,7 11,4 11,3 11,2 11,1 11 

 

     ɺʤʝʩʪʝ ʩ ʵʪʠʤ, ʘʥʘʣʠʟ ʚʳʷʚʠʣ ʨʘʟʣʠʯʠʷ ʟʥʘʯʝʥʠʡ ʮʝʣʝʚʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʤʝʞʜʫ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʥʘʜ ʦʪʨʘʩʣʝʚʦʛʦ ʠ ʦʪʨʘʩʣʝʚʦʛʦ ʫʨʦʚʥʷʭ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, 

ʮʝʣʝʚʦʝ ʟʥʘʯʝʥʠʝ ʠʥʜʠʢʘʪʦʨʘ çʦʞʠʜʘʝʤʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʧʨʠ ʨʦʞʜʝʥʠʠè ʥʘ 2016 

ʛʦʜ ʚ ʥʘʜʦʪʨʘʩʣʝʚʦʤ ʜʦʢʫʤʝʥʪʝ ʫʢʘʟʘʥ 72,4, ʚ ʦʪʨʘʩʣʝʚʳʭ ʜʦʢʫʤʝʥʪʘʭ ʟʘʬʠʢʩʠʨʦʚʘʥʘ 71,8, ʚ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ ʜʦʢʫʤʝʥʪʝ ʄɿ ʈʂ ʫʢʘʟʳʚʘʝʪʩʷ 72. 

     ɺʦʟʤʦʞʥʦ ʚ ʨʘʟʨʘʙʦʪʢʝ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʜʦʢʫʤʝʥʪʘ ʥʘʜ ʦʪʨʘʩʣʝʚʦʛʦ ʫʨʦʚʥʷ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ʬʘʢʪʠʯʝʩʢʠʡ ʜʦʩʪʠʛʥʫʪʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʫʯʝʪʦʤ ʙʦʣʝʝ ʧʦʟʜʥʝʡ 

ʨʘʟʨʘʙʦʪʢʠ ʜʘʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʪʨʘʩʣʝʚʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ. ʊʘʢʞʝ ʩʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ 2021 ʛʦʜ ʟʥʘʯʝʥʠʷ ʠʥʜʠʢʘʪʦʨʘ ʤʣʘʜʝʥʯʝʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ ʨʘʟʥʷʪʴʩʷ ʥʘ 1,1 ʚ 

ʉʪʨʘʪʝʛʠʯʝʩʢʦʤ ʧʣʘʥʝ ʨʘʟʚʠʪʠʷ ʈʂ ʜʦ 2025 ʛʦʜʘ ʠ ʉʪʨʘʪʝʛʠʯʝʩʢʦʤ ʧʣʘʥʝ ʄɿ ʈʂ ʥʘ 2017-

2021 ʛʛ.  

     ɸʥʘʣʦʛʠʯʥʳʝ ʨʘʩʭʦʞʜʝʥʠʷ ʮʝʣʝʚʳʭ ʟʥʘʯʝʥʠʡ ʠʥʜʠʢʘʪʦʨʦʚ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʦ 

ʩʣʝʜʫʶʱʠʤ ʠʥʜʠʢʘʪʦʨʦʤ: 

- ʤʣʘʜʝʥʯʝʩʢʘʷ ʩʤʝʨʪʥʦʩʪʴ; 

- ʤʘʪʝʨʠʥʩʢʘʷ ʩʤʝʨʪʥʦʩʪʴ. 

     ʆʜʥʘʢʦ, ʦʙʨʘʱʝʥʦ ʚʥʠʤʘʥʠʝ ʥʘ ʮʝʣʝʚʳʝ ʟʥʘʯʝʥʠʷ ʠʥʜʠʢʘʪʦʨʦʚ ʤʣʘʜʝʥʯʝʩʢʦʡ ʠ 

ʤʘʪʝʨʠʥʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ ʥʘ ʧʨʝʜʩʪʦʷʱʠʝ ʧʝʨʠʦʜʳ, ʫʢʘʟʘʥʥʳʝ ʚ ʉʪʨʘʪʝʛʠʯʝʩʢʦʤ ʧʣʘʥʝ 

ʨʘʟʚʠʪʠʷ ʈʂ ʜʦ 2025 ʛʦʜʘ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʚ ɻʇʈɿ çɼʝʥʩʘʫʣʳʢè ʥʘ 2016-2019 ʛʛ. 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʝʞʝʛʦʜʥʦʝ ʩʥʠʞʝʥʠʝ ʤʘʪʝʨʠʥʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ ʥʘ 0,08, ʤʣʘʜʝʥʯʝʩʢʦʡ ʥʘ 0,1. ɺ 

ʉʪʨʘʪʝʛʠʯʝʩʢʦʤ ʧʣʘʥʝ ʄɿ ʈʂ ʥʘ 2017-2021 ʛʛ. ʝʞʝʛʦʜʥʦʝ ʩʥʠʞʝʥʠʝ ʤʘʪʝʨʠʥʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ 

ʩʦʩʪʘʚʣʷʝʪ 0,26, ʤʣʘʜʝʥʯʝʩʢʘʷ ʩʤʝʨʪʥʦʩʪʴ 0,05. 

       ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʚʳʭ ʟʥʘʯʝʥʠʡ ʫʢʘʟʘʥʥʳʭ ʚ ʉʪʨʘʪʝʛʠʯʝʩʢʦʤ 

ʧʣʘʥʝ ʨʘʟʚʠʪʠʷ ʈʂ ʜʦ 2025 ʛʦʜʘ ʧʦ ʠʥʜʠʢʘʪʦʨʘʤ ʤʣʘʜʝʥʯʝʩʢʘʷ ʩʤʝʨʪʥʦʩʪʴ ʠ ʤʘʪʝʨʠʥʩʢʘʷ 

ʩʤʝʨʪʥʦʩʪʴ ʥʘ 2021 ʛʦʜ ʪʨʝʙʫʝʪʩʷ çʫʩʢʦʨʝʥʠʝè ʥʘ 0,65 ʠ 0,1 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʦʪʦʨʦʝ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʩʣʝʜʫʶʱʝʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. 

     ɺʳʚʦʜʳ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ 

     ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʭʨʘʥʳ 

ʟʜʦʨʦʚʴʷ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

     ʉʠʩʪʝʤʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʨʠʚʝʨʞʝʥʥʦʩʪʴ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʦʭʨʘʥʝ ʟʜʦʨʦʚʴʷ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʈʂ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʥʘʣʠʯʠʝʤ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʘʭ ʮʝʣʝʡ, ʟʘʜʘʯ, ʤʝʨʦʧʨʠʷʪʠʡ 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʦʭʨʘʥʫ ʟʜʦʨʦʚʴʷ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ. ɺ ʮʝʣʷʭ 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʫʢʘʟʳʚʘʶʪʩʷ ʠʥʜʠʢʘʪʦʨʳ, 

ʦʪʨʘʞʘʶʱʠʝ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʦʪʨʘʩʣʝʚʦʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʨʘʟʚʠʪʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ.  ʋ ʫʧʦʣʥʦʤʦʯʝʥʥʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʦʨʛʘʥʘ ʚ ʦʙʣʘʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠʤʝʝʪʩʷ ʢʦʤʧʣʝʢʩ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʚʦʧʨʦʩʘ.  

     ɸʥʘʣʠʟ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʠʣʴʥʫʶ ʧʨʠʚʝʨʞʝʥʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʘ ʢ ʠʩʧʦʣʥʝʥʠʶ 

ʦʙʷʟʘʪʝʣʴʩʪʚ ʧʦ ʦʭʨʘʥʝ ʟʜʦʨʦʚʴʷ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʥʘʣʠʯʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʠ 

ʫʩʪʦʡʯʠʚʦʡ ʩʪʨʘʥʦʚʦʡ ʧʦʚʝʩʪʢʠ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʝ.  

     ʆʜʥʘʢʦ, ʘʥʘʣʠʟ ʠʥʜʠʢʘʪʦʨʦʚ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ ʟʘʪʨʘʛʠʚʘʶʱʠʝ ʚʦʧʨʦʩʳ 

ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚʳʷʚʠʣ ʨʘʟʣʠʯʠʷ ʮʝʣʝʚʳʭ ʟʥʘʯʝʥʠʡ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ 
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ʠʥʜʠʢʘʪʦʨʦʚ ʧʦ ʫʨʦʚʥʷʤ, ʛʜʝ ʥʘʙʣʶʜʘʝʪʩʷ, ʯʪʦ ʚ ʥʠʞʝʩʪʦʷʱʝʤ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ ʜʦʢʫʤʝʥʪʝ 

ʟʥʘʯʝʥʠʷ ʮʝʣʝʚʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʳʰʝʩʪʦʷʱʝʤ. ʊʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ 

ʨʘʟʥʦʩʪʴ ʧʦʜʭʦʜʦʚ ʧʣʘʥʠʨʦʚʘʥʠʷ ʮʝʣʝʚʳʭ ʟʥʘʯʝʥʠʠ ʥʘ ʧʨʝʜʩʪʦʷʱʠʝ ʧʝʨʠʦʜʳ, ʥʘʧʨʠʤʝʨ, ʥʘ 

2021 ʛʦʜ. ʇʨʦʚʝʜʝʥʥʳʡ ʦʙʟʦʨ ʜʦʢʫʤʝʥʪʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʩʠʩʪʝʤʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʥʝ ʚʳʷʚʠʣ ʫʪʚʝʨʞʜʝʥʥʦʛʦ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʮʝʣʝʚʳʭ ʟʥʘʯʝʥʠʡ ʠʥʜʠʢʘʪʦʨʦʚ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʂ. 

     ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʫʢʘʟʘʥʥʦʛʦ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʧʦʜʭʦʜʳ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʟʥʘʯʝʥʠʡ ʠʥʜʠʢʘʪʦʨʦʚ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʪʴ ʧʦʜʭʦʜʳ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʜʝʢʦʤʧʦʟʠʨʦʚʘʪʴ ʠʥʜʠʢʘʪʦʨʳ ʚʳʰʝʩʪʦʷʱʠʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ ʥʠʞʝʩʪʦʷʱʠʤ. 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʦʜʭʦʜʘ ʚ ʚʦʧʨʦʩʝ ʜʝʢʦʤʧʦʟʠʮʠʠ 

ʠʥʜʠʢʘʪʦʨʦʚ ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʤʦʜʝʣʠ ɼʶʧʦʥʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʚʳʩʪʨʦʠʪʴ ʩʠʩʪʝʤʫ 

ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʠʥʜʠʢʘʪʦʨʘʤʠ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ 

ʠ ʧʦʚʳʩʠʪʴ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ 

ʚʦʧʨʦʩʝ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ. 
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  ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 28.11.2018     
      

  ʄʈʅʊʀ  76.01.93 

 

      ɸʂʊʋɸʃʔʅʓɽ  ɸʉʇɽʂʊʓ  ʂɸʏɽʉʊɺɸ  ʀ  ɹɽɿʆʇɸʉʅʆʉʊʀ  

ʄɽɼʀʎʀʅʉʂʆʁ  ɼɽʗʊɽʃʔʅʆʉʊʀ 
      ɹ.ʂ. ɸʡʛʫʞʠʥ, ʈ.ʂ. ʉʝʢʝʥʦʚʘ  

     ɸʆ çʄʝʜʠʮʠʥʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ ɸʩʪʘʥʘè, ɸʩʪʘʥʘ, ʂʘʟʘʭʩʪʘʥ 
       

  ɺ ʩʠʩʪʝʤʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʤʝʜʠʮʠʥʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʡ ʝʜʠʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʤʝʜʠʮʠʥʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʫʩʣʫʛ ʠ ʝʝ ʙʝʟʦʧʘʩʥʦʩʪʠ.  

ɸʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʨʘʙʦʪʝ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʢʦʥʪʨʦʣʴ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʤʝʜʠʮʠʥʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʪʨʘʭʦʚʘʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ, ʢʘʢ  ʚʣʘʜʝʣʴʮʘ,  ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ 

ʦʩʦʙʳʡ ʠʩʪʦʯʥʠʢ ʧʦʚʳʰʝʥʥʦʡ ʦʧʘʩʥʦʩʪʠ. 

      ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʘʯʝʩʪʚʦ 

ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʤʝʜʠʮʠʥʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʤʝʜʠʮʠʥʩʢʦʝ ʩʪʨʘʭʦʚʘʥʠʝ ʛʨʘʞʜʘʥ ʠ ʩʪʨʘʭʦʚʘʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ 

ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʡ. 

 

      TOPICAL  ASPECTS  OF  QUALITY  AND  SECURITY  OF  

MEDICAL  PRACTICE  
      B. Aiguzhin, R. Sekenova 

      JSC çAstana Medical Universityè, Astana city, Kazakhstan 
     

The article shows the problems and questions related to security of medical care in clinics, while working in 

the social mandatory medical insurance system (MMI). The article presents and justifies a list of main activities of the 

control of quality and safety of medical activity, including an insurance protection of a medical organization. 

    Key words: public health, organization of medical care, new technologies, quality and safety of medical 

activities, medical insurance of citizens and liability insurance of medical organizations. 

 

 

      ʄɽɼʀʎʀʅɸʃʓפ  פʓɿʄɽʊʊɯר  ᴆɿɽʂʊɯ  ɸʉʇɽʂʊɯʃɽʈɯ  ɾᴄʅɽ  

 ɸʋɯʇʉɯɿɼɻɯפ
      ɸʡʛʫʞʠʥ ɹ.ʂ., ʉʝʢʝʥʦʚʘ ʈ.פ. 

         çɸʩʪʘʥʘ ʄʝʜʠʮʠʥʘ ʋʥʠʚʝʨʩʠʪʝʪʽè ɸפ, ɸʩʪʘʥʘ פ ,.ץʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ 
     

ʄʘץʘʣʘʜʘ ʝʣiʤiʟʜʝ ʤʽʥʜʝʪʪʽ ᴅʣʝʫʤʝʪʪʽʢ ʤʝʜʠʮʠʥʘʣʳץ ʩʘץʪʘʥʜʳʨʫ ʞװʡʝʩʽʥʽש (ʄᴄʄʉ) ʞײʤʳʩʳʥ ʝʥʛiʟʫʛʝ 

ʙʘʡʣʘʥʳʩʪʳ ʢʣʠʥʠʢʘʣʘʨʜʘסʳ ʝʤʜʝʫ, ʟʝʨʪʪʝʫ ץʳʟʤʝʪʽʥʽץ שʘʫʽʧʩʽʟʜʽʛi ʞᴇʥʽʥʜʝʛʽ ʤᴅʩʝʣʝʣʝʨʽ ʤʝʥ ʧʨʦʙʣʝʤʘʣʘʨʳ 

ʢᴇʨʩʝʪʽʣʛʝʥ. 

      ʄʝʜʠʮʠʥʘʣʳץ ץʳʟʤʝʪʪʽץ שʘʫʽʧʩʽʟʜʽʛʽ ʤʝʥ ʩʘʧʘʩʳʥ ʞʦסʘʨסʳ ʜʝשʛʝʡʛʝ ʢᴇʪʝʨʫ, ʦʥʳש ʽʰʽʥʜʝ ʤʝʜʠʮʠʥʘʣʳץ 

 .ʩʳʥʳʣʘʜʳײ ʳʪʪʘʨ ʙʦʡʳʥʰʘ ʪʽʟʙʝסʪʘʥʜʳʨʫ ʪʫʨʘʣʳ ʥʝʛʽʟʛʽ ʙʘץʨʽʥʜʝ ʩʘװʪ שiʩ ᴅʨʝʢʝʪʽʥ ʟʘ שʡʳʤʳʥʳײ

      ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ, ʤʝʜʠʮʠʥʘʣʳץ ʢᴇʤʝʢ ײʡʳʤʜʘʩʪʳʨʫ, ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨ, 

ʤʝʜʠʮʠʥʘʣʳץ ץʳʟʤʝʪ ʩʘʧʘʩʳ ʤʝʥ ץʘʫʽʧʩʽʟʜʽʛʽ, ʘʟʘʤʘʪʪʘʨʜʳ ʤʝʜʠʮʠʥʘʣʳץ ʩʘץʪʘʥʜʳʨʫ ʞᴅʥʝ ʤʝʜʠʮʠʥʘʣʳץ 

 .ʪʘʥʜʳʨʫץʡʳʤʜʘʨʜʳ ʞʘʫʘʧʢʝʨʰʽʣʽʢʪʝʥ ʩʘײ

 

      ɿʜʦʨʦʚʴʝ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ, ʢʘʢ ʩʦʩʪʘʚʣʷʶʱʘʷ ʟʜʦʨʦʚʴʷ ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ, ʩʪʘʥʦʚʠʪʩʷ 

ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʥʝ ʪʦʣʴʢʦ ʧʦʣʥʦʮʝʥʥʦʩʪʴ ʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ, ʥʦ ʠ ʧʦʪʝʥʮʠʘʣ ʝʛʦ 

ʚʦʟʤʦʞʥʦʩʪʝʡ. ʋʨʦʚʝʥʴ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʥʘʨʦʜʘ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʧʨʝʜʝʣʷʝʪ ʤʝʨʫ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ, ʢʫʣʴʪʫʨʥʦʛʦ ʠ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ. ʉ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʠ ʩʪʘʙʠʣʴʥʦʛʦ ʨʦʩʪʘ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʥʘʩʝʣʝʥʠʷ ʦʪʨʘʩʣʴ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, 
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ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʝʜʠʥʫʶ ʨʘʟʚʠʪʫʶ, ʩʦʮʠʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ, ʧʨʠʟʚʘʥʥʫʶ 

ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʫʧʥʦʩʪʴ, ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ, ʢʘʯʝʩʪʚʦ ʠ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ ʦʢʘʟʘʥʠʷ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʦʨʠʪʝʪʦʚ ʚ ʨʝʩʧʫʙʣʠʢʝ. 

       ɺ ʂʘʟʘʭʩʪʘʥʝ ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʟʚʠʪʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʠ ʫʩʪʦʡʯʠʚʦʡ ʩʠʩʪʝʤʳ ʦʭʨʘʥʳ 

ʟʜʦʨʦʚʴʷ ʛʨʘʞʜʘʥ, ʢʘʢ ʦʩʥʦʚʳ ʩʦʮʠʘʣʴʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʦʮʚʝʪʘʥʠʷ 

ʛʦʩʫʜʘʨʩʪʚʘ ʷʚʣʷʝʪʩʷ ʮʝʣʴʶ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ çɼʝʥʩʘʫʣʳץè ʥʘ 2016-2020 ʛʦʜʳ (ʜʘʣʝʝ-ʇʨʦʛʨʘʤʤʘ). ɺ ʨʝʘʣʠʟʘʮʠʶ 

ʜʘʥʥʦʡ ʇʨʦʛʨʘʤʤʳ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

     1. ʋʢʨʝʧʣʝʥʠʝ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʘʥʠʪʘʨʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ, 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ, ʧʨʦʧʘʛʘʥʜʳ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʟʜʦʨʦʚʦʛʦ 

ʦʙʨʘʟʘ ʞʠʟʥʠ. 

      2. ʆʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ, ʧʦʣʥʦʪʳ ʠ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ ʥʘ ʦʩʥʦʚʝ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʥʫʞʜʳ ʥʘʩʝʣʝʥʠʷ.  

       3. ʄʦʜʝʨʥʠʟʘʮʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʦʙʝʩʧʝʯʝʥʠʝ ʝʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʬʠʥʘʥʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ. 

       4. ʉʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʩʦʣʠʜʘʨʥʦʡ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ, ʨʘʙʦʪʦʜʘʪʝʣʷ ʠ ʛʨʘʞʜʘʥ, ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʦʙʷʟʘʪʝʣʴʥʦʛʦ 

ʩʦʮʠʘʣʴʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ.   

      ʇʨʦʛʨʘʤʤʘ ʨʘʟʨʘʙʦʪʘʥʘ ʚ ʮʝʣʷʭ ʨʝʘʣʠʟʘʮʠʠ ʋʢʘʟʘ ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ 

ʦʪ 1 ʬʝʚʨʘʣʷ 2010 ʛʦʜʘ ˉ922 çʆ ʉʪʨʘʪʝʛʠʯʝʩʢʦʤ ʧʣʘʥʝ ʨʘʟʚʠʪʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʜʦ 

2020 ʛʦʜʘè, ʇʦʩʣʘʥʠʷ ɻʣʘʚʳ ʛʦʩʫʜʘʨʩʪʚʘ ʥʘʨʦʜʫ ʂʘʟʘʭʩʪʘʥʘ ʦʪ 11 ʥʦʷʙʨʷ 2014 ʛʦʜʘ 

çʅײʨʣʳʞʦʣ ï ʧʫʪʴ ʚ ʙʫʜʫʱʝʝè, ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʧʣʘʥʘ ç100 ʢʦʥʢʨʝʪʥʳʭ ʰʘʛʦʚ ʧʦ ʨʝʘʣʠʟʘʮʠʠ 

ʧʷʪʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʨʝʬʦʨʤè ʠ ʷʚʣʷʝʪʩʷ ʣʦʛʠʯʝʩʢʠʤ ʧʨʦʜʦʣʞʝʥʠʝʤ ʧʨʝʜʳʜʫʱʠʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʥʘ 2005-2010 ʛʦʜʳ 

ʠ çʉʘʣʘʤʘʪʪʳ פʘʟʘץʩʪʘʥè ʥʘ 2011-2015 ʛʦʜʳ [2]. 

      ʇʦ ʜʘʥʥʳʤ ɺʆɿ, ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ ʟʘʚʠʩʠʪ ʦʪ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚʩʝʛʦ ʥʘ 10% 

ʠ ʥʘ 50% ï ʦʪ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʢʦʪʦʨʳʡ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʦʢʨʫʞʝʥʠʷ ʯʝʣʦʚʝʢʘ, 

ʧʨʘʚʘ ʚʳʙʦʨʘ, ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʫʢʨʝʧʣʝʥʠʷ ʟʜʦʨʦʚʴʷ. 

ʉʦʣʠʜʘʨʥʦʩʪʴ ʚ ʚʦʧʨʦʩʘʭ ʫʢʨʝʧʣʝʥʠʷ ʟʜʦʨʦʚʴʷ, ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʚ 

ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʦʪʣʠʯʠʪʝʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʩʠʩʪʝʤ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʩʪʨʘʥ ʆʕʉʈ. 

      ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʚ ʩʠʩʪʝʤʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʂʘʟʘʭʩʪʘʥʘ ʧʨʦʚʦʜʷʪʩʷ ʨʷʜ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʢʘʩʘʶʱʠʭʩʷ ʚʦʧʨʦʩʦʚ ʧʨʦʬʠʣʘʢʪʠʢʠ, ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ 

ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʦʨʛʘʥʠʟʘʮʠʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʕʪʦ: ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʥʘ ʦʩʥʦʚʝ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʚʩʝʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ 
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ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ (ʦʩʥʦʚʘ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ), ʚʥʝʜʨʝʥʠʝ ʠ ʤʦʥʠʪʦʨʠʥʛ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʪʘʥʜʘʨʪʦʚ ʢʘʯʝʩʪʚʘ, ʩ 

ʮʝʣʴʶ ʚʥʝʜʨʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʦʜʭʦʜʦʚ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ, ʨʘʟʚʠʪʠʝ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʠ ʘʥʘʣʠʟʘ ʤʝʜʠʮʠʥʩʢʠʭ ʦʰʠʙʦʢ ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʛʦ ʘʫʜʠʪʘ, ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ 

ʤʝʜʠʮʠʥʩʢʦʡ ʵʪʠʢʠ ʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʥʘʚʳʢʦʚ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ, ʨʘʟʚʠʪʠʝ 

ʜʦʙʨʦʚʦʣʴʥʦʡ ʘʢʢʨʝʜʠʪʘʮʠʠ ʧʦʩʪʘʚʱʠʢʦʚ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ ʥʘ ʧʨʝʜʤʝʪ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʥʘʮʠʦʥʘʣʴʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʨʘʟʚʠʪʠʝ  

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʮʝʥʪʨʳ ʦʮʝʥʢʠ ʢʦʤʧʝʪʝʥʮʠʡ, ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʤʝʭʘʥʠʟʤʘ ʩʦʣʠʜʘʨʥʦʛʦ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ - ʚʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʩʦʮʠʘʣʴʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ 

(ʜʘʣʝʝ ï ʆʉʄʉ), ʧʨʠ ʢʦʪʦʨʦʤ ʨʘʙʦʪʦʜʘʪʝʣʴ ʠ ʨʘʙʦʪʥʠʢ ʙʫʜʫʪ ʧʨʠʥʠʤʘʪʴ ʩʦʣʠʜʘʨʥʦʝ ʫʯʘʩʪʠʝ 

ʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʠ ʦʪʨʘʩʣʠ ʥʘʨʷʜʫ ʩ ʛʦʩʫʜʘʨʩʪʚʦʤ. 

    ʆʩʥʦʚʥʦʡ ʠʜʝʝʡ ʚʚʝʜʝʥʠʷ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʩʦʮʠʘʣʴʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ 

(ʜʘʣʝʝ ʆʉʄʉ) ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ ʷʚʣʷʝʪʩʷ ʧʝʨʝʚʦʜ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʥʘ ʨʳʥʦʯʥʫʶ 

ʧʣʘʪʬʦʨʤʫ, ʵʪʦ ʧʦʟʚʦʣʠʪ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʝʨʝ ʩʥʠʟʠʪʴ ʬʠʥʘʥʩʦʚʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʙʶʜʞʝʪ 

ʩʪʨʘʥʳ, ʦʙʝʩʧʝʯʠʪʴ ʩʦʣʠʜʘʨʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʘ, ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʠ ʛʨʘʞʜʘʥ ʟʘ 

ʟʜʦʨʦʚʴʝ, ʘ ʪʘʢʞʝ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ [1,2]. ɺ ʩʠʩʪʝʤʝ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʤʝʜʠʮʠʥʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʡ ʝʜʠʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʦʩʫʱʝʩʪʚʣʝʥʠʶ 

ʤʝʜʠʮʠʥʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʫʩʣʫʛ ʠ ʝʝ ʙʝʟʦʧʘʩʥʦʩʪʠ.  

      ɺʩʝ ʤʝʜʠʮʠʥʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʚ ʢʘʢʦʡ ʩʬʝʨʝ ʦʥʠ ʜʝʡʩʪʚʫʶʪ, 

ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʦʙʱʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʚ ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ, ʧʨʝʞʜʝ ʦʙʫʩʣʦʚʣʝʥʳ 

ʚʩʝʛʦ ʪʝʤ, ʯʪʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ - ʦʩʦʙʘʷ ʩʬʝʨʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʩʫʱʝʩʪʚʝʥʥʦ 

ʦʪʣʠʯʘʶʱʘʷʩʷ ʦʪ ʜʨʫʛʠʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʕʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠʤʝʶʪ ʦʩʦʙʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʤʦʜʠʬʠʢʘʮʠʠ ʦʙʱʠʭ ʧʨʠʥʮʠʧʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠʣʠ 

ʠʟʤʝʥʝʥʠʷ ʘʢʮʝʥʪʦʚ. ʈʝʟʫʣʴʪʘʪʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʫʩʣʫʛʘ, 

ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʠʭ ʫʩʣʫʛ ʠ 

ʚʦʚʣʝʯʝʥʠʝ ʝʛʦ ʚ ʧʨʦʮʝʩʩ ʦʢʘʟʘʥʠʷ ʫʩʣʫʛʠ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʘʭʦʜʠʪ ʚʳʨʘʞʝʥʠʝ ʚ 

ʤʥʦʛʦʚʘʨʠʘʥʪʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʨʘʙʦʪʝ ʩ ʧʘʮʠʝʥʪʦʤ, ʚ ʦʩʦʙʦʡ ʟʥʘʯʠʤʦʩʪʠ 

ʵʪʠʯʝʩʢʠʭ ʮʝʥʥʦʩʪʝʡ ʠ ʧʨʠʥʮʠʧʦʚ, ʩʣʦʞʠʚʰʠʭʩʷ ʚ ʦʙʱʝʩʪʚʝ, ʚ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʦʡ ʨʦʣʠ 

ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʚ ʧʨʦʮʝʩʩʝ ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ.  

      ʆʪʩʶʜʘ ʚʳʪʝʢʘʝʪ ʩʣʦʞʥʦʩʪʴ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʢʘʟʳʚʘʝʤʳʭ 

ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʝʨʴʝʟʥʫʶ ʧʨʦʙʣʝʤʫ ʜʣʷ ʛʣʦʙʘʣʴʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ.  
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      ʄʝʜʠʮʠʥʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ (ʤʝʪʦʜʳ ʜʠʘʛʥʦʩʪʠʢʠ, ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʠ ʥʝʣʝʢʘʨʩʪʚʝʥʥʦʛʦ 

ʣʝʯʝʥʠʷ, ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ), ʠʩʧʦʣʴʟʫʶʱʠʝʩʷ ʚ ʩʠʩʪʝʤʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ 

ʮʝʣʷʭ ʩʦʭʨʘʥʝʥʠʷ, ʫʢʨʝʧʣʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʟʜʦʨʦʚʴʷ ʧʨʠʦʙʨʝʪʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ 

ʚʘʞʥʦʩʪʴ ʚ ʩʚʷʟʠ ʠʭ ʙʝʟʦʧʘʩʥʦʩʪʴʶ. ɺ 2002 ʛʦʜʫ ʯʣʝʥʳ ɺʆɿ ʧʨʠʥʷʣʠ ʨʝʟʦʣʶʮʠʶ ɺʩʝʤʠʨʥʦʡ 

ʘʩʩʘʤʙʣʝʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ.  

      ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ, ʨʝʩʫʨʩʦʝʤʢʠʭ ʫʥʠʢʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʠ 

ʣʝʯʝʥʠʷ, ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʆʉʄʉ ʘʢʮʝʥʪʫʠʨʫʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʟʥʘʯʝʥʠʝ ʨʠʩʢ-ʤʝʥʝʜʞʤʝʥʪʘ ʚ 

ʫʧʨʘʚʣʝʥʠʠ ʢʘʯʝʩʪʚʦʤ ʠ ʪʝʭʥʦʣʦʛʠʠ ʵʢʩʧʝʨʪʠʟʳ ʢʘʯʝʩʪʚʘ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʠ, ʩʦʙʣʶʜʝʥʠʝ ʧʨʘʚ ʛʨʘʞʜʘʥ  ʚ ʩʬʝʨʝ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʩʠʩʪʝʤʝ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʘʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʨʘʙʦʪʝ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ 

ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʢʦʥʪʨʦʣʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʪʨʘʭʦʚʘʥʠʝ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ, ʢʘʢ  ʚʣʘʜʝʣʴʮʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʦʩʦʙʳʡ ʠʩʪʦʯʥʠʢ 

ʧʦʚʳʰʝʥʥʦʡ ʦʧʘʩʥʦʩʪʠ. ɺ ʣʶʙʦʡ ʩʪʨʘʥʝ ʩ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʦʡ ʵʬʬʝʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ 

ʩʪʨʘʭʦʚʘʥʠʷ, ʙʝʩʩʧʦʨʥʦ, ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʠʚʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ. ʇʨʠ ʵʪʦʤ ʥʘʜʦ ʫʯʠʪʳʚʘʪʴ, 

ʯʪʦ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ (ʢʨʦʤʝ ʩʪʨʘʭʦʚʘʥʠʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ) 

ʦʙʷʟʘʥʥʦʩʪʴ ʩʪʨʘʭʦʚʘʪʴ ʩʚʦʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʚʦʟʣʦʞʝʥʘ ʥʘ 

ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʶ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ʩʠʣʫ ʩʧʝʮʠʘʣʴʥʦʛʦ ʟʘʢʦʥʘ 

ʣʠʙʦ ʧʨʘʢʪʠʢʘ ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʠʭ 

ʨʘʙʦʪʥʠʢʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʥʘ ʚʩʝʭ ʧʨʘʢʪʠʢʫʶʱʠʭ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʥʦʨʤʘʪʠʚʥʳʤʠ ʘʢʪʘʤʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʦʶʟʦʚ ʠ ʘʩʩʦʮʠʘʮʠʡ, ʯʣʝʥʩʪʚʦ ʚ ʢʦʪʦʨʳʭ ʜʣʷ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʨʘʙʦʪʥʠʢʘ ʞʝʣʘʪʝʣʴʥʦ ʠ ʧʨʝʩʪʠʞʥʦ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ ʦʙʷʟʘʪʝʣʴʥʦ. 

      ʀʟʫʯʝʥʠʝ ʟʘʨʫʙʝʞʥʦʛʦ ʦʧʳʪʘ ʛʘʨʘʥʪʠʨʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ 

ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚʦ ʤʥʦʛʠʭ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʟʘʧʘʜʘ ʛʘʨʘʥʪʠʨʦʚʘʥʠʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʧʨʘʢʪʠʢʦʚʘʣʦʩʴ ʝʱʝ ʚ ʥʘʯʘʣʝ 

XX ʚʝʢʘ. 

      ɺ ʩʪʨʘʥʘʭ, ʛʜʝ ʙʦʣʴʰʠʥʩʪʚʦ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ ʬʠʥʘʥʩʠʨʫʝʪʩʷ ʟʘ ʩʯʝʪ ʛʦʩʫʜʘʨʩʪʚʘ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʤʝʜʠʮʠʥʩʢʠʝ ʨʘʙʦʪʥʠʢʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʣʘʛʘʶʪʩʷ ʥʘ ʯʘʩʪʥʳʡ ʨʳʥʦʢ 

ʩʪʨʘʭʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʪʘʢʠʭ ʛʦʩʫʜʘʨʩʪʚʘʭ 

ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʩʦʮʠʘʣʴʥʘʷ ʤʦʜʝʣʴ ʩʪʨʘʭʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ 

ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ. ʉʦʮʠʘʣʴʥʘʷ ʤʦʜʝʣʴ ʧʨʝʜʧʦʣʘʛʘʝʪ ʙʦʣʴʰʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʩʦ 

ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ, ʚ ʯʘʩʪʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʩʪʨʘʭʦʚʘʥʠʷ ʠ ʝʝ ʫʧʨʘʚʣʝʥʠʝ, 

ʢʦʪʦʨʘʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʦʜʥʦʛʦ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʘʛʝʥʪʘ ï ʬʦʥʜʘ.  

      ʅʘʧʨʠʤʝʨ, ʩʦʮʠʘʣʴʥʘʷ ʤʦʜʝʣʴ ʩʪʨʘʭʦʚʘʥʠʷ  ʐʚʝʮʠʠ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʚʚʝʜʝʥʘ ʚ 1975 

ʛʦʜʫ. ɺ ʐʚʝʮʠʠ ɸʩʩʦʮʠʘʮʠʷ ʧʦ ʩʪʨʘʭʦʚʘʥʠʶ ʧʘʮʠʝʥʪʦʚ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʫʩʣʫʛʠ ʧʦ 

ʩʪʨʘʭʦʚʘʥʠʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʠʣʠ ʤʦʜʝʣʴ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʘʷ ʚ 
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ʂʘʥʘʜʝ. ʂʘʥʘʜʩʢʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʘʩʩʦʮʠʘʮʠʷ ʧʦ ʟʘʱʠʪʝ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ (ʜʘʣʝʝ ð 

ʂʄɸɿ) ï ʵʪʦ ʥʝʢʦʤʤʝʨʯʝʩʢʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʘʩʩʦʮʠʘʮʠʷ ʧʦ ʛʘʨʘʥʪʠʨʦʚʘʥʠʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ 

ʩʚʦʠʭ ʯʣʝʥʦʚ, ʂʄɸɿ ʙʳʣʘ ʦʩʥʦʚʘʥʘ ʚ 1901 ʛʦʜʫ. ʕʪʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʬʦʥʜʳ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʫʩʣʫʛʠ ʧʦ ʦʙʫʯʝʥʠʶ, ʢʦʥʩʫʣʴʪʘʮʠʠ, ʶʨʠʜʠʯʝʩʢʦʡ ʟʘʱʠʪʝ ʠ ʚʳʧʣʘʪʝ 

ʢʦʤʧʝʥʩʘʮʠʠ ʧʨʘʢʪʠʢʫʶʱʠʭ ʚʨʘʯʝʡ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʝʝ ʯʣʝʥʘʤʠ. 

      ʉʦʛʣʘʩʥʦ ʧʦʜʧʫʥʢʪʫ 11) ʧʫʥʢʪʘ 1 ʩʪʘʪʴʠ 182 ʂʦʜʝʢʩʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʦʪ 18 

ʩʝʥʪʷʙʨʷ 2009 ʛʦʜʘ çʆ ʟʜʦʨʦʚʴʝ ʥʘʨʦʜʘ ʠ ʩʠʩʪʝʤʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷè, ʤʝʜʠʮʠʥʩʢʠʝ ʠ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʝ ʨʘʙʦʪʥʠʢʠ ʠʤʝʶʪ ʧʨʘʚʦ ʥʘ ʩʪʨʘʭʦʚʘʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʧʨʠʯʠʥʝʥʠʝ ʫʱʝʨʙʘ ʟʜʦʨʦʚʴʶ ʛʨʘʞʜʘʥʠʥʘ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʥʝʙʨʝʞʥʦʛʦ 

ʠʣʠ ʭʘʣʘʪʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʤʝʜʠʮʠʥʩʢʦʛʦ ʨʘʙʦʪʥʠʢʘ. 

      ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʜʧʫʥʢʪʦʤ 6) ʧʫʥʢʪʘ 1 ʩʪʘʪʴʠ 88 ʂʦʜʝʢʩʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʦʪ 

18 ʩʝʥʪʷʙʨʷ 2009 ʛʦʜʘ çʆ ʟʜʦʨʦʚʴʝ ʥʘʨʦʜʘ ʠ ʩʠʩʪʝʤʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷè, ʛʨʘʞʜʘʥʝ ʠʤʝʶʪ 

ʧʨʘʚʦ ʥʘ ʚʦʟʤʝʱʝʥʠʝ ʚʨʝʜʘ, ʧʨʠʯʠʥʝʥʥʦʛʦ ʟʜʦʨʦʚʴʶ ʥʝʧʨʘʚʠʣʴʥʳʤ ʥʘʟʥʘʯʝʥʠʝʤ ʠ 

ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʜʠʮʠʥʩʢʠʤʠ ʨʘʙʦʪʥʠʢʘʤʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʠʟʜʝʣʠʡ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʠ ʤʝʜʠʮʠʥʩʢʦʡ ʪʝʭʥʠʢʠ. 

      ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚʦʤ ʧʨʘʚ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʚʦʟʤʝʱʝʥʠʷ ʚʨʝʜʘ 

ʠ ʬʠʥʘʥʩʦʚʦʡ ʟʘʱʠʪʦʡ ʩʫʙʲʝʢʪʦʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ, ʥʝʦʙʭʦʜʠʤʦ 

ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʛʘʨʘʥʪʠʨʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ 

ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ. 

      ɺ ʵʪʦʡ ʩʚʷʟʠ, ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʦʙ ʦʙʷʟʘʪʝʣʴʥʦʤ ʛʘʨʘʥʪʠʨʦʚʘʥʠʠ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʩʫʙʲʝʢʪʦʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʟʘ ʧʨʠʯʠʥʝʥʠʝ ʚʨʝʜʘ ʞʠʟʥʠ ʠʣʠ ʟʜʦʨʦʚʴʶ 

ʧʘʮʠʝʥʪʘ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʤʝʜʠʮʠʥʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ 

ʟʘʱʠʪʫ ʠʤʫʱʝʩʪʚʝʥʥʳʭ ʠʥʪʝʨʝʩʦʚ ʧʘʮʠʝʥʪʦʚ ʠ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʩʫʙʲʝʢʪʦʚ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ (ʚʢʣʶʯʘʷ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʯʘʩʪʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʘʢʪʠʢʦʡ 

ʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ).  

      ʇʦʥʷʪʥʦ, ʯʪʦ ʨʠʩʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ 

ʠʤʝʝʪ ʤʝʩʪʦ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʣʝʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʅʘʧʨʠʤʝʨ, ʤʦʛʫʪ ʙʳʪʴ ʩʦʚʝʨʰʝʥʳ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʦʰʠʙʢʠ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʜʠʘʛʥʦʟʘ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʷ ʦ 

ʤʝʪʦʜʘʭ ʠ ʬʦʨʤʘʭ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʘ, ʥʘʟʥʘʯʝʥʠʠ ʠʣʠ ʦʪʤʝʥʝ ʪʝʭ ʠʣʠ ʠʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ 

ʧʨʦʮʝʜʫʨ, ʘ ʪʘʢʞʝ ʚ ʭʦʜʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʦʧʝʨʘʮʠʡ ʠ ʜʨʫʛʠʭ ʜʝʡʩʪʚʠʡ. ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʚ ʩʣʫʯʘʝ ʧʨʝʜʲʷʚʣʝʥʠʷ ʠʩʢʘ ʦ ʚʦʟʤʝʱʝʥʠʠ ʫʱʝʨʙʘ ʤʦʛʫʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʩʨʝʜʩʪʚʘ 

ʥʘ ʧʦʢʨʳʪʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʨʝʜʘ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʶ, ʤʦʨʘʣʴʥʦʛʦ ʚʨʝʜʘ, ʨʘʩʭʦʜʦʚ ʥʘ 

ʵʢʩʧʝʨʪʠʟʫ ʠ ʩʫʜʝʙʥʳʝ ʠʟʜʝʨʞʢʠ, ʚʦʟʤʦʞʥʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʘʩʭʦʜʳ ʩʪʨʘʭʦʚʘʪʝʣʷ ʧʦ 

ʫʤʝʥʴʰʝʥʠʶ ʚʨʝʜʘ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʶ ʧʘʮʠʝʥʪʘ ʠ ʪ.ʜ. 
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      ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʩʪʨʘʭʦʚʘʥʠʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʚʘʞʥʦ 

ʧʨʘʚʠʣʴʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʪʨʘʭʦʚʳʝ ʨʠʩʢʠ, ʦʮʝʥʠʪʴ ʠʭ, ʚʳʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʝ ʚ ʜʘʥʥʳʭ 

ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʠ ʧʨʘʚʦʚʦʛʦ ʧʦʣʷ ʤʝʪʦʜʳ 

ʫʩʪʨʘʥʝʥʠʷ ʠʣʠ ʤʠʥʠʤʠʟʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʵʪʠʭ ʨʠʩʢʦʚ. ʇʨʠ ʵʪʦʤ ʤʦʞʥʦ ʚʳʙʨʘʪʴ 

ʢʦʤʧʣʝʢʩʥʫʶ ʩʪʨʘʭʦʚʫʶ ʟʘʱʠʪʫ ʦʪ ʙʦʣʴʰʠʥʩʪʚʘ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʨʠʩʢʦʚ ʠʣʠ 

ʟʘʩʪʨʘʭʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʦʪ ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤʠ. 

      ʇʦʥʷʪʠʝ ʙʝʟʦʧʘʩʥʦʩʪʴ ʤʝʜʠʮʠʥʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʦʪʨʘʞʘʶʱʠʭ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʦʩʪʘʚʣʷʶʱʠʭ ʤʝʜʠʮʠʥʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪ 

(ʫʩʣʫʛ), ʨʝʩʫʨʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʘʜʨʦʚʳʭ ʠ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʚ ʩʬʝʨʝ 

ʦʙʨʘʱʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʤʝʜʠʮʠʥʩʢʠʭ ʠʟʜʝʣʠʡ, ʘ ʪʘʢʞʝ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʫʩʣʦʚʠʡ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ [3]. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʝʜʠʮʠʥʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ  

ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʨʝʩʫʨʩʦʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʜʦʣʞʥʘ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʨʘʚʠʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʘʮʠʝʥʪʘ ʩ ʠʤʝʶʱʠʤʠʩʷ ʨʝʩʫʨʩʘʤʠ ʠ 

ʠʭ ʙʝʟʦʧʘʩʥʦʩʪʴʶ. 

      ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ: ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʘʟʚʠʪʠʷ ʚʨʝʜʘ; ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʢʣʶʯʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʧʘʮʠʝʥʪʦʚ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʤʝʜʠʮʠʥʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; ʦʪʩʫʪʩʪʚʠʝ ʫʛʨʦʟ ʜʣʷ ʟʜʦʨʦʚʴʷ ʚ 

ʧʨʦʮʝʩʩʝ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ [4]. ɺ ʜʘʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʧʘʮʠʝʥʪʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʧʨʠʥʮʠʧʦʤ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. 

      ɻʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʠ ʠ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʢʦʥʪʨʦʣʝʤ ʢʘʯʝʩʪʚʘ ʦʢʘʟʳʚʘʝʤʳʭ ʫʩʣʫʛ 

ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʣʝʯʝʙʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʤ 

ʧʨʦʮʝʩʩʝ ʤʝʪʦʜʠʢ ʩ ʜʦʢʘʟʘʥʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ, ʧʦʜʛʦʪʦʚʢʘ 

ʚʳʩʦʢʦʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʘʜʨʦʚ ʠ ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʠ ʚ ʫʧʨʘʚʣʝʥʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ.  

      ʆʩʥʦʚʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʫʩʣʦʚʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ 

ʤʝʜʠʮʠʥʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚʨʘʯʝʡ, ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʫʨʦʚʥʝ ʪʨʝʙʦʚʘʥʠʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʥʘ 

ʤʝʪʦʜʳ ʠ ʜʠʘʛʥʦʩʪʠʢʠ, ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʠ ʩʪʨʘʭʦʚʘʥʠʷ ʨʠʩʢʦʚ ʤʝʜʠʮʠʥʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʭʦʜʷʪʩʷ ʚ 

ʝʜʠʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʠ ʚʟʘʠʤʦʩʚʷʟʠ, ʦʙʫʩʣʘʚʣʠʚʘʷ ʚʟʘʠʤʥʫʶ ʟʘʱʠʪʫ ʠʥʪʝʨʝʩʦʚ ʙʦʣʴʥʳʭ ʠ 

ʚʨʘʯʝʡ ʚ ʩʠʩʪʝʤʝ ʆʉʄʉ. 

      ʉʪʨʘʭʦʚʘʥʠʝ ʛʨʘʞʜʘʥʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʠ ʚʳʩʦʢʦ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ ʚʠʜʦʤ ʩʪʨʘʭʦʚʳʭ ʫʩʣʫʛ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ 

ʩʠʩʪʝʤʫ ʠʩʯʝʨʧʳʚʘʶʱʠʡ ʩʪʨʘʭʦʚʦʡ ʟʘʱʠʪʳ ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʛʘʨʘʥʪʠʨʫʶʱʫʶ 
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ʧʨʘʚʦʚʫʶ ʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʟʘʱʠʱʝʥʥʦʩʪʴ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʠ ʧʘʮʠʝʥʪʦʚ [5]. 

ʆʙʝʩʧʝʯʝʥʠʝ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʫʜʫʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʢʨʝʧʣʝʥʠʶ ʟʜʦʨʦʚʴʷ ʛʨʘʞʜʘʥ ʠ ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ, ʫʚʝʣʠʯʝʥʠʶ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ, ʩʦʟʜʘʩʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʭ ʧʨʘʚ ʛʨʘʞʜʘʥ ʥʘ ʧʦʣʥʦʮʝʥʥʦʝ ʤʝʜʠʮʠʥʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʟʘʱʠʪʫ ʠʤʫʱʝʩʪʚʝʥʥʳʭ ʧʨʘʚ ʧʘʮʠʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʩʪ ʧʨʘʚʦʚʳʝ ʦʩʥʦʚʘʥʠʷ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʤʝʭʘʥʠʟʤʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʝʘʣʠʟʘʮʠʶ ʠʥʩʪʠʪʫʪʘ 

ʛʘʨʘʥʪʠʨʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ. 

      ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

      1. ɿʘʢʦʥ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʦʪ 16 ʥʦʷʙʨʷ 2015 ʛʦʜʘ ˉ 405-V çʆʙ ʦʙʷʟʘʪʝʣʴʥʦʤ ʩʦʮʠʘʣʴʥʦʤ 

ʤʝʜʠʮʠʥʩʢʦʤ ʩʪʨʘʭʦʚʘʥʠʠè (ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʠ ʜʦʧʦʣʥʝʥʠʷʤʠ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 22.12.2016 ʛ.).  

      2. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʨʘʟʚʠʪʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ çɼʝʥʩʘʫʣʳϨè ʥʘ 

2016-2019 ʛʦʜʳ. 
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Significant advantages have been achieved in studying the pathogenesis of primary biliary cirrhosis (PBC), yet 

many mechanisms in the autoimmune origin of this condition remain obscure. In particular, little is known about what 

triggers this disease, and why it has predominantly female prevalence. More than 60 autoantibodies have been found to 

be linked to PBC initiation by far. In this review, we summarized the latest studies in nature and functionality of core 

PBC autoantigens and autoantibodies, describing fine biochemical structures in a simple and practical manner. 

     Kʝywʦrds: primary biliary cirrhosis, antimitochondrial antibodies, antinuclear antibodies, autoantibodies, 

autoantigens, PDC-E2. 

 

 

     ɸʋʊʆɸʅʊʀɻɽʅʓ ʀ ɸʋʊʆɸʅʊʀʊɽʃɸ ʇʈʀ ʇɽʈɺʀʏʅʆʄ 

ɹʀʃʀɸʈʅʆʄ ʎʀʈʈʆɿɽ ï ʆɹɿʆʈ ɼʃʗ ʂʃʀʅʀʎʀʉʊʆɺ 
     ɼ.ʊ. ʉʘʡʧʠʝʚʘ  

     ɸʆ çʄʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ɸʩʪʘʥʘè, ɸʩʪʘʥʘ, ʂʘʟʘʭʩʪʘʥ 

      
ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʳʷʚʣʝʥʦ ʙʦʣʝʝ ʯʝʤ 60 ʘʫʪʦʘʥʪʠʪʝʣ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʧʨʠ ʧʝʨʚʠʯʥʦʤ ʙʠʣʠʘʨʥʦʤ 

ʮʠʨʨʦʟʝ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʫʙʣʠʢʘʮʠʡ ʧʦ ʜʘʥʥʦʡ ʪʝʤʘʪʠʢʝ, ʦʩʪʘʝʪʩʷ ʨʘʟʨʳʚ ʤʝʞʜʫ 

ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʢʦʥʮʝʧʪʦʤ ʠ ʝʛʦ ʧʨʠʢʣʘʜʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ. ɺ ʵʪʦʡ ʦʙʟʦʨʥʦʡ ʩʪʘʪʴʝ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ  

ʘʫʪʦʘʥʪʠʛʝʥʳ ʧʨʠ ʇɹʋ ʥʘ ʢʣʝʪʦʯʥʦʤ ʠ ʩʫʙʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʝ, ʘ ʪʘʢʞʝ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʘʥʪʠʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʝ 

ʠ ʘʥʪʠʥʫʢʣʝʘʨʥʳʝ ʘʫʪʦʘʥʪʠʪʝʣʘ, ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚ ʩʳʚʦʨʦʪʢʝ ʙʦʣʴʥʳʭ ʩ ʇɹʎ. ɹʠʦʭʠʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ 

ʘʫʪʦʘʥʪʠʛʝʥʦʚ ʨʘʩʩʤʦʪʨʝʥʘ ʩ ʫʯʝʪʦʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʠ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʢʣʠʥʠʯʝʩʢʠʤ ʟʥʘʯʝʥʠʝʤ ʚ ʧʘʪʦʛʝʥʝʟʝ 

ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʷ. ʊʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʧʨʝʜʩʪʘʚʣʝʥ ʜʦʩʪʫʧʥʳʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚ 

ʧʨʘʢʪʠʢʝ ʢʣʠʥʠʮʠʩʪʦʚ, ʪʨʝʙʫʶʱʝʡ ʠʟʫʯʝʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʘʫʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʜʝʬʠʮʠʪʘ 

ʚʨʝʤʝʥʠ. 

     ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʝʨʚʠʯʥʳʡ ʙʠʣʠʘʨʥʳʡ ʮʠʨʨʦʟ, ʘʥʪʠʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʝ ʘʥʪʠʪʝʣʘ, ʘʥʪʠʷʜʝʨʥʳʝ 

ʘʥʪʠʪʝʣʘ, ʘʫʪʦʘʥʪʠʛʝʥʳ, ʈɼʉ-ɽ2. 

 

ɸʃנɸʐפʓ  ɹʀʃʀɸʈʃʓ  ʎʀʈʈʆɿ  ʂɽɿɯʅɼɽɻɯ  

ɸʋʊʆɸʅʊʀɻɽʅɼɽʈ ɾᴄʅɽ  ɸʋʊʆɸʅʊʀɼɽʅɽʃɽʈ 
     ɼ. ʉᴅʡʧʠʝʚʘ 

     çɸʩʪʘʥʘ ʤʝʜʠʮʠʥʘ ʫʥʠʚʝʨʩʠʪʝʪʽè, ɸפ, ɸʩʪʘʥʘ פ ,.ץʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ 

 
     ʉʦסשʳ ʞʳʣʜʘʨʜʘ ʘʣסʘʰץʳ ʙʠʣʠʘʨʣʳ ʮʠʨʨʦʟ ʢʝʟʽʥʜʝ ʪʘʙʳʣסʘʥ 60-ʪʘʥ ʘʩʪʘʤ ʘʫʪʦʘʥʪʠʜʝʥʝʣʝʨ 

ʘʥʳץʪʘʣʜʳ. ʆʩʳ ʪʘץʳʨʳʧ ʙʦʡʳʥʰʘ ʢᴇʧʪʝʛʝʥ ʞʘʨʠʷʣʘʥʳʤʜʘʨסʘ ץʘʨʘʤʘʩʪʘʥ, ʪʝʦʨʠʷʣʳץ ʪײʞʳʨʳʤʜʘʤʘʩʳ ʤʝʥ 

ʦʥʳ ʪᴅʞʽʨʠʙʝʜʝ ץʦʣʜʘʥʫ ʘʨʘʩʳʥʜʘסʳ ʘʡʳʨʤʘʰʳʣʳץ ᴇʪʝ ʟʦʨ. ɹײʣ ץʳʩץʘʰʘ ʤʘץʘʣʘʜʘ ʘʣסʘʰץʳ ʙʠʣʠʘʨʣʳ ʮʠʨʨʦʟ 

ʢʝʟʽʥʜʝʛʽ ʞʘʩʫʰʘʣʳץ ʞᴅʥʝ ʩʫʙʞʘʩʫʰʘʣʳץ ʜʝשʛʝʡʜʝʛʽ ʥʝʛʽʟʛʽ ʘʫʪʦʘʥʪʠʛʝʥʜʝʨ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʦʣʘʨʤʝʥ 

ʙʘʡʣʘʥʳʩʪʳ ʘʥʪʠʤʠʪʦʭʦʥʜʨʠʘʣʴʜʳ ʞᴅʥʝ ʘʥʪʠʥʫʢʣʝʘʨʣʳ  ʘʫʪʦʘʥʪʠʜʝʥʝʣʝʨʜʽש  ʘʣסʘʰץʳ ʙʠʣʠʘʨʣʳ ʮʠʨʨʦʟʙʝʥ 

ʥʘʫץʘʩ ʘʜʘʤʜʘʨʜʳץ שʘʥʩʘʨʳʩʫʳʥʜʘ ʢʝʟʜʝʩʝʪʽʥʽ ʥʘץʪʳ ʙʘʷʥʜʘʣסʘʥ. ɸʫʪʦʘʥʪʠʛʝʥʜʝʨʜʽש ʙʠʦʭʠʤʠʷʣʳײץ ץʨʳʣʳʤʳ 

ʘʫʨʫʜʳש ʧʘʪʦʛʝʥʝʟʽʥʜʝ ʢʣʠʥʠʢʘʣʳץ ʤʘשʳʟʜʳʣʳסʳ ʤʝʥ ʬʫʥʢʮʠʦʥʘʣʜʳʣʳסʳʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ ʝʩʝʧʪʝʣʝʜʽ. 

ʊʝʦʨʠʷʣʳץ ʤʘʪʝʨʠʘʣ ץʦʣ ʞʝʪʽʤʜʽ ʪװʨʜʝ ײʩʳʥʳʣסʘʥ, ʙײʣ ᴅʩʽʨʝʩʝ ʫʘץʳʪʰʘ ʰʝʢʪʝʫʣʝʨʛʝ ʙʘʡʣʘʥʳʩʪʳ סʳʣʳʤʠ 

ʘץʧʘʨʘʪʪʳװ שʣʢʝʥ ʢᴇʣʝʤʽʥ ʟʝʨʪʪʝʫʜʽ ʪʘʣʘʧ ʝʪʝʪʽʥ ʜᴅʨʽʛʝʨʣʝʨ ʧʨʘʢʪʠʢʘʩʳʥʜʘ ʤʘשʳʟʜʳ. 

     ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʙʘʩʪʘʧץʳ ʙʠʣʠʘʨʣʳ ʮʠʨʨʦʟ, ʘʥʪʠʤʠʪʦʭʦʥʜʨʠʷʣʳץ ʘʥʪʠʜʝʥʝʣʝʨ, ʘʥʪʠʥʫʢʣʝʘʨʣʳ 

ʘʥʪʠʜʝʥʝʣʝʨ, ʘʚʪʦʘʥʪʠʜʦʪʪʘʨ, ʘʚʪʦʘʥʪʠʛʝʥʜʝʨ, PDC-E2. 
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Background 

     PBC is a chronic liver disease characterised by autoimmune destruction of biliary 

epitheliocytes, the inflammatory destruction of small intrahepatic ducts and subsequent cholestasis 

with resulting typical clinical symptoms in the form of pruritis, fatigue and jaundice. Up to now, 

more than 60 autoantibodies associated with this disease have been discovered, and as newer 

diagnostic techniques become available, the number of autoimmune agents involved is growing [1].  

     PBC epidemiology is progressively increasing ranging from 1.91 to 40.2 per 100,000 

inhabitants with 0.33 to 5.8 new cases per 100,000 inhabitants each year . The median age of onset 

is 54.5 years (range 25-67). Female to male ratio according to worldwide latest reports is 10:1, with 

1 in 1000 women above 40 suffering from this disease [2].  

     Most common complaints are fatigue, intensity not correlating with the disease stage,  

pruritis, anorexia and jaundice  or hyperpigmentation with enlarged liver and spleen being the main 

clinical findings. Up to 20% of cases are asymptomatic. PBC is frequently associated with other 

autoimmune conditions like autoimmune chronic hepatitis (overlap syndrome), Sjogren syndrome, 

autoimmune  thyroiditis and some others. It has been demonstrated that both biliary and salivary 

epiteliocytes share the same autoantigens [3].  

     Ursodeoxycholic acid (UDCA), the only US FDA and internationally approved first-line 

treatment agent, is recommended at a dose 13-15mg/kg orally per day, and exactly this 

administration regimen has been proved effective in slowing down the disease progression. About 

30% of patients remain unresponsive to UDCA therapy [4].  

     At present, orthotopic liver transplantation (OLT) remains the only radical treatment for 

PBC as for other irreversible liver disease. Despite the optimistic 83% of survival rate one year after 

OLT, there are limitations to this technique, such as lack of organ donation, post-transplant 

rejection, need for lifelong immunosuppression and, most importantly, recurrence of fibrosis in the 

transplanted liver grafts in up to 65% at five years and 71% at 10 years after liver transplantation 

with AMA recurring  in almost 100%. Some studies report development of portal fibrosis within a 

year after liver transplantation in 31% of pediatric patients [5].  

     Autoantibodies and autoantigens in PBC.  

     The core pathogenetical mechanism of PBC initiation is appearance more than 60 

autoantibodies to nuclear components, cell membranes or lipid fractions of biliary epithelial cells, 

with antimitochindrial (AMA) and anti-nuclear (ANA) antibodies being the dominant markers 

detected in 95% and up to 50% of PBC patients respectively [6].  

     Antimitochondrial antibodies (ama) 

     Antimitochondrial antibodies (AMA) against bile ductules in primary biliary cholangitis 

(PBC) were first discovered in 1958 when they were identified for the first time in patients affected 

by PBC-related jaundice, and later decsribed by Walker et al. in 1965 [7] with the help of indirect 

immunofluoresence of subcellular fractions derived from tissues rich in mitochondria like rat liver, 

kidney, human thyroid, which reacted to sera of PBC patients. They are believed to be the sure 

predictors of the developing disease far before its clinical or laboratory signs appear. They can be 

found also in saliva and bile [8]. 

     Introduction of enzyme-linked immunosorbent assay (ELISA) test led to notable progress in 

PBC AMA-serodiagnostic allowing to convert 90% of AMA-negative patients into AMA-positive. 

In 2012 further 6 autoantigens were discovered [9].  

     9 mitochondrial subfractions classified as M1-M9 can trigger production of 

antimitochondrial autoandibodies. Of them M2, M4, M8 and M9 are linked to PBC-associated 

autoantibodies. Others are M1 (cardiolipin), M3, M5 and M6 (outer mitochondrial membrane) and 

M7 (sarcosine dehydrogenase) [10].  

https://en.wikipedia.org/wiki/Cardiolipin
https://en.wikipedia.org/wiki/Outer_mitochondrial_membrane
https://en.wikipedia.org/wiki/Sarcosine_dehydrogenase
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     The key antigen - M2 - was first discovered in 1987 by Eric Gershwin by using PBC serum  

for identification of DNA-clone coding this antigen [11]. The nature of this non-organ non-species 

specific M2 antigen was uncovered in 1988, when two research teams independently discovered 

that the 70kDa N2-antigen cloned by E. Gershwin turned out to be a E2 -subunit of Pyruvate 

dehydrogenase complex (PDC) - a member of  2-oxoaxid dehydrogenase (OADHC) family also 

called 2-alpha ketodehydrogenase complex, an essental link in energy metabolism [12]. It consists 

of three key enzyme complexes: (1)  Pyruvate dehydrogenase, which links glycolise with citric acid 

cycle; (2) 2-oxoglutarate dehydrogenase (OGDH), which is a part of the citric acid cycle, and (3)  

Branched-chain oxoacid dehydrogenase complex (BCOADHC), which catalyses oxidation of 

essential branch-chained amino acids leucine, isoleucine and valine. The end product of their 

synergy are acyl CoA and NADH.  Each complex consists of multiple copies of 3 enzymes or 

subunits: E1 ï 2-oxodehydrogenase, E2 ï dihydrolipoamide acetyltransferase and E3 ï 

dihydrolypoamid dehydrogenase, all separately encoded in nucleus and imported through the 

cytoplasm into mitochondria through an energy-consuming process for assembly into large 

multimers located on the inner membrane. E3 is common for all three complexes, whereas E1 and 

E2 are unique. In general, all three subunits have similar structure with E2 core, around which ɽ1 

and ɽ3 subunits are arranged. The complexes assembly takes place in mitochondria, the final 

product has molecular weight of several million kDa [13]. 

     M2 ï is a complex antigen consisting of 5 determinants [14]: 

     1 - dihydrolipoamide acyltransferase or enzyme 2 (E2) subunit of pyruvate dehydrogenase 

complex (PDC-E2);  

     2 - E2 subunit of the branched-chain 2 oxoacid dehydrogenase complex; 

     3 - E2 - subunit of the 2-oxoglutarate dehydrogenase complex; 

     4 - E1 alpha subunit of the PDC; 

     5 - E3 - binding protein (protein X). 

     The most well-known response of AMA-positive PBC sera is against PDC-E2 - about 95% 

patients. Some 39-88% patientsô AMA react against OGDC-E2 and 53-55% - against BCOADC-

E2. These patients will be missed in natural source-derived tests, based on PDC-E2- M2 antigens 

[15]. 

     The affinity of dominant B-cell within PDC-E2 is mediated by lipoic acid attached to its 

inner lipoyl domain, and amplifying antigen-antibody binding [16].  

      Later two other antibodies were identified in outer mitochondrial membrane: anti-M4 and 

anti-M8 differing by their sensitivity to trypsin [17].  

     - M4 ï located in outer membrane, originally was found in sera of cholestatic patients using 

complement-fixation test, tripsin-insensitive, presently found in patients with chronic hepatitis and 

PBC. The key components are PDC-E1 subunit and sulfite oxidase, which is however, doubted by 

some other studies [18]; 

     - M8 ï tripsin-sensitive antigen of outer mitochondrial membrane. Anti-M8 can be found 

only in association with anti-M2 (and not necessarily the other way), and this combination is a poor 

prognostic mark [19];  

     - M9 ï glycogen phosphorylase - not confirmed, located in outer membrane. An accidental 

discovery from anti-M2 cleared rat liver mitochondrial subfractions. Can be found in anti-M2-

negative patients with early or asymptomatic PBC and is associated with slow progression [20].  

     AMA levels are not influenced by disease progression and/or therapy. AMA accompany 

acute liver failure but quickly disappear as the condition resolves. They persist or even increase, 

according to some studies, up to 4 years after liver transplantation [21]. AMA contain Ig of A, M 

and G types. AMA IgA can be found in sera, saliva or bile and, along with AMA IgG3, and predict 

poor prognosis and advance stage of the disease [22].  

https://en.wikipedia.org/wiki/Sulfite_oxidase
https://en.wikipedia.org/wiki/Outer_mitochondrial_membrane
https://en.wikipedia.org/wiki/Glycogen_phosphorylase
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     Breakdown in apoptosis is believed to be a trigger of PBC, in particular caspase-deprived 

PDC-E2 exposure by apoptotic BEC. Also, incomplete apoptosis by BEC  re-directed to necrosis, 

resulted in pathogenic exposure of intracellular components with consequent generation of AMA-

type.  In 2009, Lleo et al. discovered that unmodified PDC-E2 were located within apoptotic blebs 

(apotopes) of human intrahepatic BECs making it easy for AMA to reach, and not in epitheliocytes 

of other locations. This could explain why AMA react explicitly with BEC and not with other 

epitheliocytes elsewhere, despite abundant exposure of mitochondrial antigens in other damaged 

tissues. This fact caused a pronounced release of inflammatory cytokines with macrophagal 

involvement. The amount of AMA-linked CD8+ and CD4+ T cells in liver is increased by more 

than 10 and 100 times respectively, of the peripheral blood levels [23]. 

     AMA -negative patients do not differ from AMA+  patients in terms of clinical or laboratory 

manifestations. Which may be partly explained by imperfection of diagnostic  tests supported by the 

fact that as more advanced serologic test are introduced, there is a growing proportion of AMA 

negative patients turn into AMA+ [24].  

     Antinuclear antibodies (ana) 

     The multiple nuclear bodies were first detected in the nuclei of malignant or hyperstimulated 

animal cells by electron microscopy in 1960s as compact spherical dots. Later, they were visualized 

by indirect immunofluorescence (IFL) reacting with serum from PBC patients, pattern 

immunomorphologically characterized by the staining of 3ï20 particles 0,1-1Õm in size, distributed 

all over the cell nucleus except for nucleoli [25]. Then, in 1991 the first protein associated with 

nuclear bodies was revealed. Sp100 is a 53-kDa nuclear protein with 480 aminoacids and 

transcription stimulating activity. Later, another primary component on the periphery of punctate 

nuclear domains was found, the promyelocytic leukemia (PML) factor, which is expressed 

abundantly in promyelocytic leukaemia cells. PML-antigen creates an outer shall of the body, it is a 

stable structure, whereas proteins reacting with it, are located within the body and are more mobile. 

The first identified nuclear body function was accumulation and isolation of certain proteins. PML 

is involved in cell transcription, apoptosis, cell senescence, response to DNA-damage and viral 

infections. Proteins interacting with and surrounded by PML go through posttranslational 

modification and degradation [26].  

     Anti-Sp100 antibodies are found in approximately 20ï30% of PBC patients and in the 

absence of other diseases, can confirm PBC. They are also found in SLE and progressive systemic 

sclerosis. Sp100 and PML were shown to be co-immunogenic in PBC patients, since anti-Sp100 

and anti-PML usually co-exist in the same serum. Recently, the presence of anti-Sp100 antibodies 

in PBC patients was associated with an unfavourable course of the disease [27].  

     A new PML NB protein and a highly specific PBC autoantigen, designated as Sp140, was 

identified recently using serum from a PBC patient. Anti-sp140 antibodies are found in 15% of PBC 

patients, in association with anti-sp100 and anti-PML and with no connection to their clinical or 

laboratory features.  The very frequent coexistence of anti-Sp140, anti-Sp100 and anti-PML 

antibodies suggests that the NB is a multiantigenic complex in PBC and enhances the diagnostic 

significance of these reactivities, which are particularly useful in AMA-negative cases  [28]. 

     Anti-glycoprotein-210 antibodies (AGPA, anti-gp210, anti-nup210, anti-np210) first 

detected in 1985 as a perinuclear pattern on IF, are directed at gp210 (identified in 1990) and are 

found within primary biliary cirrhosis (PBC) patients in high frequency (16-30%) [29]. 

     Gp-210 anchors the nuclear pore complex to the nuclear membrane, and it is primarily 

located on the luminal side of double layer membrane at the pore. There are three domains making 

its structure: a long luminal tail, a single polypeptide motif of gp210 responsible for sorting to 

nuclear membrane and the carboxyl tail of the protein oriented toward the cytoplasmic side of the 
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membrane. 25% of PBC patients have anti-gp100 antibodies in their sera, mostly against its 15-

aminoacid chain of the cytoplasmic-oriented carboxyl terminus (tail). These highly specific for PBC 

antibodies, although found in a minority of patients, are associated with advanced stage and higher 

mortality thus making a reliable marker of the fast progression towards end-stage liver failure.  In 

addition, patients that responded to ursodeoxycholic acid (UDCA) therapy and, therefore, had 

AGPA reductions failed to develop end-stage liver disease relative to untreated cohort with anti-

gp210 Ab. PBC patients with potentially destructive AGPA have increased expression of Nup210 in 

the bile duct, a potential immune tolerance-escaping factor [30].  

     Anti-p62 antibodies (AP62A) were discovered in 1987 as a perinuclear pattern on IIF. The 

anti-p62 antibodies are 97% specific for PBC and can be found in 30-55% of PBC patients, more 

frequently in Stage IV, a prognostic marker for the disease severity.  They are not linked to AMA. 

The autoantigen is the nucleoporin 62kDA protein, a 60kDa serine/threonine rich protein of ~520 

amino acids associated with the with the nuclear pore complex-lamina fraction. P62 assembles into 

a complex containing 3 addition proteins, p60, p54 and p45 forming the p62 complex of ~235 kDa. 

The p62 complex is localized to both the nucleoplasmic and cytoplasmic sides of the pore complex 

and the relative diameter of p62 complex relative to the nuclear pore complex suggests it interacts 

in pore gating [31].  

     P62 appears to interact with mRNA during transport out of the nucleus. P62 also interacts 

with a nuclear transport factor (NTF2) protein that is involved in trafficking proteins between 

cytoplasm and nucleus [32].  

     Both anti-glycoprotein-210 (anti-gp210) and anti-nucleoporin 62 (anti-p62) are present in 

approximately one third of PBC cases [33]. 

     Antinuclear envelope antibodies (anti-Lamin and anti-Lamin B) 

     Lamins are fibrous proteins that provide structural support to the nucleus along with 

membrane-associated proteins forming the nuclear lamina ï a network of filaments on the interior 

of the nuclear envelope. The The key lamins are lamin A, lamin B1, lamin B2, and lamin C.  

Accordingly, indirect immunofluorescence (IIF) detects three types of anti-lamin antibodies 

according to lamin types - A, B and C found in 6-8% of PBC patients. These antibodies are not 

specific solely to PBC. One of inner nuclear membrane proteins, lamin B receptor, with a 208-

amino acids terminal domain is a target for anti-LBR antibodies, found in 2-6% of PBC patients, 

highly specific for this disease with yet to be assessed clinical significance [34].  

     Anti-centromere antibodies (ACAs, anticentromere). The centromere is the specialized 

DNA sequence of a chromosome that links a pair of sister chromatids (a dyad). During mitosis, 

spindle fibers attach to the centromere via the kinetochore. The physical role of the centromere is to 

act as the site of assembly of the kinetochores ï a highly complex multiprotein structure that is 

responsible for the actual events of chromosome segregation ï i.e. binding microtubules and 

signalling to the cell cycle machinery when all chromosomes have adopted correct attachments to 

the spindle, so that it is safe for cell division to proceed to completion and for cells to enter 

anaphase [35].  

     Anti-centromere antibodies (ACAs, anticentromere) are autoantibodies specific to 

centromere and kinetochore. ACA can be detected in up to 30% of PBC patients, and while patients 

with AGPA progress toward end-stage liver failure, patients with anti-centromere antibodies often 

progress toward portal hypertension, further indicating a specific role of the ACA in PBC [36]. 
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            Diagnostics  

     According to EASL 2017 guidelines, elevated liver alkaline phosphatase for minimum 6 

months combined with serum AMA above 1:40 is enough to diagnose PBC. Histological features of 

bile ducts destruction allow to confirm the diagnosis.  

     Presence of AMA in otherwise healthy individuals can be reliable a predictor of the 

developing in the future PBC even if the liver function tests (LFT)s are normal. Liver histological 

findings in such patients are compatible with PBC diagnosis and warrant timely therapy with 

UDCA, which allows to catch the disease long before it manifests clinically and biochemically. 

There is no correlation between the antibodies titre and the disease severity. However, AMA type 

identified by ELISA or CFT (compliment fixation test) could theoretically allow to predict malign 

progression of the disease. In three studies involving 76 to 500 PBC patients followed-up 6-18 

years, those who had combination of anti-M2, anti-M4 and/or anti-M8 positive by ELISA and/CFT 

progressed to late stages both clinically and biochemically (death, OLT, portal hypertension with 

elevated AP, GTP, Bilirubin and IgG) whereas group with anti-M9 and anti-M2 combined or 

separately remained stable in a benign course [37]. However appealing this approach looks, the 

need for fresh mitochondria to detect these antigens by CFT or ELISA, limits its application  

conventional  laboratories. Further, this finding was not supported in another study [38], which did 

not reveal any significant correlation between AMA profile and final outcome in 472 patients.  

     Conclusion 

     Thus, along with cholestatic liver function tests Anti-M2 AMA by far are the most precise 

markers, allowing to diagnose PBC with confidence in 95% of patients. Recently introduced ELISA 

based on PDC-E2/E3BP is 93% sensitive and 96% specific in PBC diagnosis, but lack practicability 

due to the need for tissue derived antigen. Recombinant antigen-based ELISA, albeit less sensitive, 

is feasible and quite sufficient to detect AMA in most cases.  Indirect immunofluorescence assay for 

Anti-M2 AMA, the gold standard serodiagnostic test for PBC due to its specificity (nearly 100%) 

and sensitivity, is cumbersome and very much depends on the technician's competence, however, 

must be used in a small percentage of patients with false-negative ELISA tests results and clinically 

confirmed PBC.  
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D. Uzbʝkʦv, N. ʉhʘʽzhunusʦvʘ, D. Shʘbdʘrbʘʝvʘ, N.Sʘyʘkʝnʦv, ɸ. Dussupʦvʘ, S. 

Uzbʝkʦvʘ, G. ɸubʘkʽrʦvʘ       

            Sʝmʝy Stʘtʝ Mʝdʽʩʘl Unʽvʝrsʽty, Kazakhstan 

 
ɯt ʽs knʦwn thʘt ʽn ʘʩutʝ rʘdʽʘtʽʦn sʽʩknʝss kʽdnʝys ʘrʝ ʘffʝʩtʝd ʽn ʘll ʩʘsʝs, whʽʩh mʘnʽfʝsts ʽtsʝlf ʽn thʝ fʦrm 

ʦf hʝmʦrrhʘgʝs ʦf vʘrʽʦus ʽntʝnsʽty, stʘgnʘnt phʝnʦmʝnʘ ʘnd dʝgʝnʝrʘtʽvʝ-dystrʦphʽʩ ʩhʘngʝs. Thʝ ʩʦnsʝquʝnʩʝ ʦf 

rʘdʽʘtʽʦn dʘmʘgʝ tʦ thʝ kʽdnʝys ʩʘn bʝ nʝphrʦsʩlʝrʦsʽs, ʘs wʝll ʘs mʦrphʦfunʩtʽʦnʘl dʽsʦrdʝrs ʦf thʝ blʘddʝr. 

Unfʦrtunʘtʝly, ʽn thʝ lʽtʝrʘturʝ thʝrʝ ʘrʝ stʽll nʦt ʝnʦugh ʩʦnvʽnʩʽng dʘtʘ ʦn thʝ ʽnʩʽdʝnʩʝ ʦf rʘdʽʘtʽʦn dʘmʘgʝ tʦ thʝ 

kʽdnʝys ʘs ʘ rʝsult ʦf ʽnʩʦrpʦrʘtʽʦn ʦf rʘdʽʦʘʩtʽvʝ substʘnʩʝs ʽn smʘll, sublʝthʘl ʘnd lʝthʘl dʦsʝs thʘt ʩʘn ʩʘusʝ thʝsʝ 

dʽsʦrdʝrs. Dʝspʽtʝ thʝ ʝʭʽstʽng dʘtʘ ʦn thʝ ʩhʘngʝs ʽn glʦmʝrulʘr fʽltrʘtʽʦn ʘnd tubulʘr sʝʩrʝtʽʦn ʽn thʝ kʽdnʝys ʽn 

ʽndʽvʽduʘls ʝʭpʦsʝd tʦ ɔïrʘdʽʘtʽʦn, thʝ study ʦf thʝ sʝpʘrʘtʝ ʩʦnsʝquʝnʩʝs ʦf vʘrʽʦus dʦsʝs ʦf ɓïrʘdʽʘtʽʦn ʦn thʝ 

urʽnʘry systʝm ʽs ʦnʝ ʦf thʝ mʦst ʽmpʦrtʘnt prʦblʝms ʦf mʦdʝrn mʝdʽʩʽnʝ ʘnd rʘdʽʦbʽʦlʦgy. 

Kʝywʦrds: ʽʦnʽzʽng rʘdʽʘtʽʦn, kʽdnʝy, rʘdʽʘtʽʦn nʝphrʦpʘthy. 

 

  ʈɸɼʀɸʎʀʆʅʅʆ-ʀʅɼʋʎʀʈʆɺɸʅʅɸʗ ʅɽʌʈʆʇɸʊʀʗ 
          ɼ.ɽ. ʋʟʙʝʢʦʚ, ʅ.ɾ. ʏʘʡʞʫʥʫʩʦʚʘ, ɼ.ʄ. ʐʘʙʜʘʨʙʘʝʚʘ, ʅ.ɹ. ʉʘʷʢʝʥʦʚ, ɸ.ɸ. 

ɼʶʩʫʧʦʚʘ, ʉ.ɽ. ʋʟʙʝʢʦʚʘ, ɻ.ʊ. ɸʫʙʘʢʠʨʦʚʘ  

          ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʄʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʛʦʨʦʜʘ ʉʝʤʝʡ, ʂʘʟʘʭʩʪʘʥ   
     

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʦʩʪʨʦʡ ʣʫʯʝʚʦʡ ʙʦʣʝʟʥʠ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʧʦʨʘʞʘʶʪʩʷ ʧʦʯʢʠ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ 

ʢʨʦʚʦʠʟʣʠʷʥʠʡ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʟʘʩʪʦʡʥʳʭ ʷʚʣʝʥʠʡ ʠ ʜʝʛʝʥʝʨʘʪʠʚʥʦ-ʜʠʩʪʨʦʬʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. 

ʇʦʩʣʝʜʩʪʚʠʝʤ ʣʫʯʝʚʦʛʦ ʧʦʨʘʞʝʥʠʷ ʧʦʯʝʢ ʤʦʛʫʪ ʙʳʪʴ ʥʝʬʨʦʩʢʣʝʨʦʟ, ʘ ʪʘʢʞʝ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ 

ʤʦʯʝʚʦʛʦ ʧʫʟʳʨʷ. ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʣʠʪʝʨʘʪʫʨʝ ʜʦ ʩʠʭ ʧʦʨ ʥʝʜʦʩʪʘʪʦʯʥʦ ʫʙʝʜʠʪʝʣʴʥʳʭ ʜʘʥʥʳʭ ʦ ʯʘʩʪʦʪʝ 

ʨʘʜʠʘʮʠʦʥʥʳʭ ʧʦʨʘʞʝʥʠʡ ʧʦʯʝʢ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʢʦʨʧʦʨʠʨʦʚʘʥʠʷ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ ʤʘʣʳʭ, 

ʩʫʙʣʝʪʘʣʴʥʳʭ ʠ ʣʝʪʘʣʴʥʳʭ ʜʦʟʘʭ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʵʪʠ ʨʘʩʩʪʨʦʡʩʪʚʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʠʤʝʶʱʠʝʩʷ ʜʘʥʥʳʝ ʦʙ 

ʠʟʤʝʥʝʥʠʷʭ ʢʣʫʙʦʯʢʦʚʦʡ ʬʠʣʴʪʨʘʮʠʠ ʠ ʢʘʥʘʣʴʮʝʚʦʡ ʩʝʢʨʝʮʠʠ ʚ ʧʦʯʢʘʭ ʫ ʣʠʮ, ʧʦʜʚʝʨʛʥʫʪʳʭ ɔïʠʟʣʫʯʝʥʠʶ, 

ʠʟʫʯʝʥʠʝ ʦʪʜʘʣʝʥʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʨʘʟʣʠʯʥʳʭ ʜʦʟʦʚʳʭ ʥʘʛʨʫʟʦʢ ɓïʠʟʣʫʯʝʥʠʷ ʥʘ ʤʦʯʝʚʳʜʝʣʠʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ 

ʦʩʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʳ ʠ ʨʘʜʠʦʙʠʦʣʦʛʠʠ. 

           ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʦʥʠʟʠʨʫʶʱʝʝ ʠʟʣʫʯʝʥʠʝ, ʧʦʯʢʠ, ʨʘʜʠʘʮʠʦʥʥʘʷ ʥʝʬʨʦʧʘʪʠʷ. 
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      ʈɸɼʀɸʎʀʗ ᴄʉɽʈɯʅɽʅ ɼɸʄʀʊʓʅ ʅɽʌʈʆʇɸʊʀʗ 
      ᴆʟʙʝʢʦʚ ɼ.ɽ., ʏʘʡʞʫʥʫʩʦʚʘ ʅ.ɾ., ʐʘʙʜʘʨʙʘʝʚʘ ɼ.ʄ., ʉʘʡʘץʘʥʦʚ ʅ.ɹ., ɼʶʩʫʧʦʚʘ 

ɸ.ɸ., ᴆʟʙʝʢʦʚʘ ʉ.ɽ., ᴄʫʙᴅʢʽʨʦʚʘ ɻ.ʊ. 

      ʉʝʤʝʡ ץʘʣʘʩʳʥʳש ʄʝʤʣʝʢʝʪʪʽʢ ʤʝʜʠʮʠʥʘ ʫʥʠʚʝʨʩʠʪʝʪʽ, פʘʟʘץʩʪʘʥ           
     

ɾʝʜʝʣ ʩᴅʫʣʝʣʽʢ ʘʫʨʫ ʢʝʟʽʥʜʝ ʙʘʨʣʳץ ʞʘסʜʘʡʣʘʨʜʘ ʜʘ ʙװʡʨʝʢʪʽש ʟʘץʳʤʜʘʥʫʳ ᴅʨ ʪװʨʣʽ ץʘʨץʳʥʜʳʣʳץʪʘסʳ 

 ᴇʟʛʝʨʽʩʪʝʨʽ ץʜʠʩʪʨʦʬʠʷʣʳ-ץʜʝʛʝʥʝʨʘʮʠʷʣʳ ץʙʳʣʳʩʪʘʨʳʤʝʥ, ʩʦʥʜʘʡ-ʘײץ ʪʘʨʳʤʝʥ, ʽʨʢʽʣʫץʡʳʣʫ ʦʰʘײץ ʘʥץ

ʪװʨʽʥʜʝ ʞװʟʝʛʝ ʘʩʘʪʳʥʳ ʢᴇʧʰʽʣʽʢʢʝ ʤᴅʣʽʤ. ɹװʡʨʝʢʪʽש ʩᴅʫʣʝʣʽʢ ʙװʣʽʥʽʩʪʝʨʽ ʩʘʣʜʘʨʳʥʳש ʙʽʨʽ ï ʥʝʬʨʦʩʢʣʝʨʦʟ ʙʝʥ 

 ,ʳʥסʳʤʜʘʥʫʣʘʨʜʳ ʪʫʜʳʨʘ ʘʣʘʪʳʥ ʰʘץʟʳʣʳʩʪʘʨʳ. ᴆʢʽʥʽʰʢʝ ʦʨʘʡ, ʦʩʳʥʜʘʡ ʟʘײʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʜʳ ʙ שʪʳץʫʳץ

ʩʫʙʣʝʪʘʣʴʜʽ ʞᴅʥʝ ʣʝʪʘʣʴʜʽ ʜʦʟʘʜʘסʳ ʨʘʜʠʦʙʝʣʩʝʥʜʽ ʟʘʪʪʘʨʜʳש ʠʥʢʦʨʧʦʨʘʮʠʷʩʳ ʥᴅʪʠʞʝʩʽʥʜʝ ʜʘʤʠʪʳʥ ʙװʡʨʝʢʪʝʛʽ 

ʨʘʜʠʘʮʠʷʣʳץ ʙװʣʽʥʽʩʪʝʨʽʥʽש ʞʠʽʣʽʛʽ ʞʘʡʳʥʜʘ סʳʣʳʤʠ ᴅʜʝʙʠʝʪʪʝʨʜʝ ʘʡץʳʥ ʤᴅʣʽʤʝʪʪʝʨ ᴅʣʽ ʢװʥʛʝ ʰʝʡʽʥ 

ʞʝʪʢʽʣʽʢʩʽʟ ʝʢʝʥʽʥ ʘʡʪʳʧ ᴇʪʢʝʥ ʞᴇʥ. ɔïʩᴅʫʣʝʣʝʫ ᴅʩʝʨʽʥʝ ײʰʳʨʘסʘʥʜʘʨʜʳש ʙװʡʨʝʛʽʥʜʝʛʽ ʰʫʤʘץʰʘʣʳץ 

ʬʠʣʴʪʨʘʮʠʷ ʤʝʥ ᴇʟʝʢʰʝʣʽʢ ʩʝʢʨʝʮʠʷ ᴇʟʛʝʨʽʩʪʝʨʽ ʪʫʨʘʣʳ ʤᴅʣʽʤʝʪʪʝʨʜʽש ʙʘʨ ʙʦʣʫʳʥʘ ץʘʨʘʤʘʩʪʘʥ, ᴅʨ ʪװʨʣʽ ʜʦʟʘʣʳ 

ɓïʩᴅʫʣʝʣʝʫʜʽש ʟᴅʨ ʰʳסʘʨʫ ʞװʡʝʩʽʥʝ ʳץʧʘʣʳʥ ʪʝʨʝש ʟʝʨʪʪʝʫ ï ʟʘʤʘʥʘʫʠ ʤʝʜʠʮʠʥʘ ʤʝʥ ʨʘʜʠʦʙʠʦʣʦʛʠʷʜʘסʳ ᴇʟʝʢʪʽ 

ʤᴅʩʝʣʝʣʝ ʨʜʽש ʙʽʨʽ ʨʝʪʽʥʜʝ ץʘʣʘ ʙʝʨʝʪʽʥʽ ʢװʤᴅʥʩʽʟ. 

          ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʠʦʥʜʘʫʰʳ ʩᴅʫʣʝʣʝʫ, ʙװʡʨʝʢ, ʨʘʜʠʘʮʠʷʣʳץ ʥʝʬʨʦʧʘʪʠʷ. 
 

        ɯntrʦduʩtʽʦn  
       ɯt ʽs knʦwn thʘt ʘʩʩʽdʝntʘl hʽghïdʦsʝ rʘdʽʘtʽʦn ʝʭpʦsurʝ ʽnduʩʝs ʘ sʝrʽʝs ʦf ʽnjury lʝvʝls ʽn 

multʽplʝ ʦrgʘns [1]. ʆnʝ ʦf mʘʽn nʝutrʦnïʘʩtʽvʘtʝd rʘdʽʦnuʩlʽdʝs prʦmʦtʽng tʦ thʝ ɔï ʘnd ɓï

ʝʭtʝrnʘl dʦsʝ ʦf thʝ ʘtʦmʽʩ bʦmb survʽvʦrs wʝrʝ 
56
Mn ʘnd 

60
ʉʦ, ʘmʦng whʽʩh 

56
Mn bʝʩʘmʝ ʦnʝ ʦf 

thʝ dʦmʽnʘnt nʝutrʦn ʩʘusʝd by bʝtʘï̔ rrʘdʽʘtʦr durʽng fʽrst fʝw hʦurs fʦllʦwʽng ʘtʦmʽʩ bʦmb 

ʝʭplʦsʽʦn ʽn Jʘpʘnʝsʝ ʩʽtʽʝs [2]. ɯt wʘs prʝvʽʦusly rʝpʦrtʝd thʝ ʽntʝrnʘl dʦsʝ ʝstʽmʘtʝs ʽn ʦrgʘns ʦf 
56

Mnïʝʭpʦsʝd rʘts. ʆnʝ ʦf thʝ hʽghʝst dʦsʝs wʝrʝ rʝʩʦrdʝd ʽn thʝ kʽdnʝy [3]. Thʝ kʽdnʝy ʽs knʦwn 

ʘs rʘdʽʦsʝnsʽtʽvʝ ʦrgʘns ʽn thʝ vʝntrʘl ʩʘvʽty ʘnd ʽs thʝ dʦsʝ-lʽmʽtʽng struʩturʝ fʦr ʘbdʦmʽnʘl 

ʽrrʘdʽʘtʽʦn [4]. Furthʝrmʦrʝ, ʦvʝr thʝ pʘst dʝʩʘdʝs, tʦtʘl bʦdy ʽrrʘdʽʘtʽʦn hʘs ʝmʝrgʝd ʘs ʘ pʦtʝntʽʘl 

ʩʘusʝ ʦf rʝnʘl ʽmpʘʽrmʝnt ʘftʝr rʝʩʝʽvʽng bʦnʝ mʘrrʦw trʘnsplʘntʘtʽʦn [5].  

       Thʝ ʨurʨʦsʝ ʦf thʝ rʝsʝʘrʩh  

     ɯdʝntʽfʽʩʘtʽʦn ʦf dʽffʝrʝnʩʝs bʝtwʝʝn thʝ nʘturʝ ʦf thʝ mʦrphʦfunʩtʽʦnʘl ʩhʘngʝs ʽn thʝ 

kʽdnʝy ʘt dʽffʝrʝnt lʝvʝls ʦf ʽʦnʽzʽng rʘdʽʘtʽʦn ʝʭʨʦsurʝ. 

      Mʘtʝrʽʘls ʘnd mʝthʦds 

     Tʦ ʘʩhʽʝvʝ thʽs ʨurʨʦsʝ wʝ hʘvʝ sʝʘrʩhʝd ʘnd ʘnʘlysʽs ʦf sʩʽʝntʽfʽʩ ʨublʽʩʘtʽʦns. ɸll rʝʩʝʽvʝd 

wʦrkʽng tʦ thʝ rʝvʽʝw fʦrmʘtʽʦn hʘs bʝʝn ʽndʝʭʝd ʽn thʝ dʘtʘbʘsʝs ʈubMʝd, Mʝdlʽnʝ, ɽ-lʽbrʘry 

usʽng çGʦʦglʝ Sʩhʦlʘrè sʩʽʝntʽfʽʩ sʝʘrʩh ʝngʽnʝ. Thʝ fʦllʦwʽng sʝʘrʩh fʽltʝrs hʘs bʝʝn ʨrʝsʝntʝd 

bʝfʦrʝ thʝ stʘrt ʦf thʝ sʝʘrʩh: studʽʝs ʨublʽshʝd ʽn ɽnglʽsh ʘnd Jʘʨʘnʝsʝ lʘnguʘgʝs, ʘs wʝll ʘs full 

vʝrsʽʦns ʦf ʨʘʨʝrs wʽth lʝgʽbly fʦrmulʘtʝd ʘnd stʘtʽstʽʩʘlly ʨrʦvʝn ʩʦnʩlusʽʦns. ɽʭʩlusʽʦn ʩrʽtʝrʽʘ 

ʽnʩludʝd ʘ rʝvʽʝw ʦf ʨublʽʩʘtʽʦns bʝʩʘmʝ summʘry rʝʨʦrts, nʝwsʨʘʨʝr ʘrtʽʩlʝs ʘnd ʨʝrsʦnʘl 

nʦtʽfʽʩʘtʽʦns. Thʝ kʝy ʨʦʽnts ʦf sʝʘrʩh rʝquʝsts wʝrʝ submʽttʝd tʦ thʝ fʦllʦwʽng ʝlʝmʝnts: çʽʦnʽzʽng 

rʘdʽʘtʽʦnè, çkʽdnʝyè, çrʘdʽʘtʽʦn nʝphrʦpʘthyè. 

      ɽʭʩlusʽʦn ʩrʽtʝrʽʘ ʽnʩludʝd ʘ rʝvʽʝw ʦf ʨublʽʩʘtʽʦns bʝʩʘmʝ summʘry rʝʨʦrts, nʝwsʨʘʨʝr 

ʘrtʽʩlʝs ʘnd ʨʝrsʦnʘl nʦtʽfʽʩʘtʽʦns. Thʝrʝ wʝrʝ fʦund 519 lʽtʝrʘry sʦurʩʝs ʦf whʽʩh wʝrʝ fʦr ʘnʘlysʽs 

sʝlʝʩtʝd 77 ʨʘʨʝrs. 

      Rʝsults ʘnd dʽsʩussʽʦn          
      Rʘdʽʘtʽʦn nʝphrʦpʘthy ʽs ʦnʝ ʦf thʝ ʩʦmmʦn lʘtʝ ʝffʝʩts ʽn ʩʘnʩʝr survʽvʦrs whʦ rʝʩʝʽvʝd 

rʘdʽʦthʝrʘpy ʘs wʝll ʘs ʽn vʽʩtʽms ʦf rʘdʽʘtʽʦn ʘʩʩʽdʝnts. Thʝ ʩlʽnʽʩʘl mʘnʽfʝstʘtʽʦns ʦf rʘdʽʘtʽʦn 

nʝphrʦpʘthy ʦʩʩur mʦnths ʘftʝr ʝʭpʦsurʝ. Thʝrʝ ʘrʝ nʦ knʦwn ʝʘrly bʽʦmʘrkʝrs tʦ prʝdʽʩt thʝ 

futurʝ dʝvʝlʦpmʝnt ʦf rʘdʽʘtʽʦn nʝphrʦpʘthy. Thʽs study fʦʩusʝs ʦn thʝ dʝvʝlʦpmʝnt ʦf urʽnʘry 
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bʽʦmʘrkʝrs prʦvʽdʽng rʝʘdʦut ʦf ʘʩutʝ rʝspʦnsʝs ʽn rʝnʘl tubulʘr ʝpʽthʝlʽʘl ʩʝlls. ɸftʝr ʘ sʽnglʝ 

tʦtʘl-bʦdy ʽrrʘdʽʘtʽʦn by 2 Gy ʦr ʩlʽnʽʩʘlly rʝlʝvʘnt frʘʩtʽʦnʘtʝd dʦsʝs, ʩhʘngʝs ʽn urʽnʘry lʝvʝls ʦf 

RNɸs fʦllʦwʝd ʝʽthʝr ʘn ʝʘrly pʘttʝrn, pʝʘkʽng ʘt 6ï8 h pʦst-ʽrrʘdʽʘtʽʦn ʦr lʘtʝr pʘttʝrn. Thʝ ʝʘrly 

rʝspʦndʽng RNɸs ʘlsʦ ʝʭhʽbʽtʝd gʦʦd dʦsʝ rʝspʦnsʝ ʘftʝr 2, 4, 6 ʘnd 8 Gy tʦtʘl-bʦdy ʽrrʘdʽʘtʽʦn, 

ʽndʽʩʘtʽng ʽts pʦtʝntʽʘl usʝ ʘs ʘ bʽʦmʘrkʝr fʦr rʘdʽʘtʽʦn ʝʭpʦsurʝ. Thʽs prʦʦf-ʦf-ʩʦnʩʝpt study 

shʦws thʝ pʦtʝntʽʘl trʘnslʘtʽʦnʘl utʽlʽty ʦf urʽnʘry RNɸ bʽʦmʘrkʝrs fʦr rʘdʽʘtʽʦn dʘmʘgʝ ʽn rʝnʘl 

tubulʝs wʽth pʦssʽblʝ prʝdʽʩtʽʦn ʦf lʘtʝ ʝffʝʩts [6].  

     Rʘdʽʘtʽʦn nʝphrʦpʘthy ʽs knʦwn ʘs typʽʩʘl ʩhrʦnʽʩ rʘdʽʘtʽʦn dʘmʘgʝ ʩhʘrʘʩtʝrʽzʝd by 

prʦgrʝssʽvʝ glʦmʝrulʦsʩlʝrʦsʽs ʘnd tubulʦʽntʝrstʽtʽʘl fʽbrʦsʽs, rʝsultʽng ʽn ultʽmʘtʝ rʝnʘl fʘʽlurʝ [7]. 

Sʝvʝrʘl studʽʝs shʦwʝd thʘt thʝ glʦmʝrulʘr ʘnd tubulʘr fʽbrʦtʽʩ ʩhʘngʝs ʦʩʩurrʝd mʦst sʽgnʽfʽʩʘntly 

24 wʝʝks ʘftʝr ʽrrʘdʽʘtʽʦn [8]. Thʝ ʩhrʦnʽʩ prʦgrʝssʽvʝ nʘturʝ ʦf rʘdʽʘtʽʦn-ʽnduʩʝd rʝnʘl dʘmʘgʝ hʘs 

bʝʝn rʝpʦrtʝd wʽthʦut ʘny rʝʩʦvʝry [9]. ɸlthʦugh thʝrʝ wʝrʝ vʘrʽʘblʝ ʝʭpʝrʽmʝntʘl trʽʘls tʦ mʘnʘgʝ 

thʝ rʘdʽʘtʽʦn nʝphrʦpʘthy, suʩh ʘs ʘngʽʦtʝnsʽn-ʩʦnvʝrtʽng-ʝnzymʝ ʽnhʽbʽtʦr whʽʩh wʘs ʩʦnsʽdʝrʝd 

tʦ hʘvʝ ʘ ʩlʝʘr bʝnʝfʽt ʦf mʽtʽgʘtʽng nʝphrʦpʘthy wʽthʦut sʝvʝrʝ ʘdvʝrsʝ ʝffʝʩt [10]. ɸngʽʦtʝnsʽn-

ʩʦnvʝrtʽng-ʝnzymʝ ʽnhʽbʽtʦr mʘy slʦw but nʦt prʝvʝnt thʝ prʦgrʝssʽʦn ʦf rʘdʽʘtʽʦn nʝphrʦpʘthy by 

ʩʦntrʦllʽng blʦʦd prʝssurʝ ʦr rʝduʩʽng prʦtʝʽnurʽʘ [11].  

     Rʘdʽʘtʽʦn nʝphrʦpʘthy ʩʘn ʘlsʦ ʦʩʩur ʝvʝn ʘftʝr ʽrrʘdʽʘtʽʦn wʽth ʘ sʽnglʝ dʦsʝ ʦf 5 Gy [12]. 

Thʝ ʽmprʦvʝmʝnts ʽn rʘdʽʘtʽʦn tʝʩhnʽquʝs suʩh ʘs ʽntʝnsʽty-mʦdulʘtʝd rʘdʽʘtʽʦn thʝrʘpy hʘs 

rʝsultʝd ʽn dʝʩrʝʘsʽng thʝ rʘdʽʘtʽʦn dʦsʝ ʦf kʽdnʝy ʘnd thʝ ʽnʩʽdʝnʩʝ ʦf rʘdʽʘtʽʦn nʝphrʦpʘthy. 

Rʘdʽʘtʽʦn-ʽnduʩʝd rʝnʘl dʘmʘgʝ ʩʘnnʦt bʝ prʝvʝntʝd thʦrʦughly bʝʩʘusʝ ʦf thʝ lʦw tʦlʝrʘnʩʝ ʦf 

kʽdnʝy. ɯt ʽs stʽll ʩʦnsʽdʝrʝd ʘs thʝ prʽnʩʽpʘl lʘtʝ tʦʭʽʩʽty ʦf ʘbdʦmʽnʘl ʽrrʘdʽʘtʽʦn ʦr tʦtʘl bʦdy 

ʽrrʘdʽʘtʽʦn ʘssʦʩʽʘtʝd wʽth ʘn ʽnʝvʽtʘblʝ rʘdʽʘtʽʦn ʝʭpʦsurʝ ʦf kʽdnʝy [4]. ɽʭʩʝssʽvʝ bʽlʘtʝrʘl kʽdnʝy 

ʽrrʘdʽʘtʽʦn ʝvʝntuʘlly lʝʘds tʦ rʘdʽʘtʽʦn nʝphrʦpʘthy, whʽʩh ʽs ʘ syndrʦmʝ ʦf ʩhrʦnʽʩ rʝnʘl fʘʽlurʝ 

[18]. Thʝ sʽzʝ ʦf thʝ kʽdnʝy ʽs rʝduʩʝd by 5% wʽthʽn ʘ yʝʘr ʦf ʝʭpʦsurʝ ʽf ʽrrʘdʽʘtʝd wʽth ʘ dʦsʝ 

hʽghʝr thʘn 10 Gy [13]. Rʘdʽʘtʽʦn nʝphrʦpʘthy ʦʩʩurs rʝlʽʘbly ʘftʝr suffʽʩʽʝnt ʝʭpʦsurʝ ʦf kʽdnʝys 

tʦ ʽʦnʽzʽng rʘdʽʘtʽʦn, ʘnd sʽnglʝ frʘʩtʽʦn tʦtʘl-bʦdy ʽrrʘdʽʘtʽʦn ʦf 10 Gy wʽll ʩʘusʝ rʘdʽʘtʽʦn 

nʝphrʦpʘthy ʽn humʘns ʘnd ʽn rʘts wʽthʽn sʽʭ mʦnths ʘftʝr tʦtʘl-bʦdy ʽrrʘdʽʘtʽʦn. Prʦtʝʽnurʽʘ, 

ʘzʦtʝmʽʘ, ʘnʝmʽʘ ʘnd hypʝrtʝnsʽʦn ʘrʝ thʝ mʘʽn ʩhʘrʘʩtʝrʽstʽʩs ʦf rʘdʽʘtʽʦn nʝphrʦpʘthy. ɯt hʘs 

ʝmʝrgʝd ʘs ʘ sʽgnʽfʽʩʘnt ʩʦmplʽʩʘtʽʦn ʦf hʝmʘtʦpʦʽʝtʽʩ stʝm ʩʝll trʘnsplʘntʘtʽʦn whʝn tʦtʘl-bʦdy 

ʽrrʘdʽʘtʽʦn ʽs usʝd ʽn thʝ ʩʦndʽtʽʦnʽng rʝgʽmʝn, ʘnd ʘftʝr ʽntʝrnʘl rʘdʽʦnuʩlʽdʝ ʩʘnʩʝr thʝrʘpy ʽn 

ʩurrʝnt mʝdʽʩʘl prʘʩtʽʩʝ, ʘnd ʽs ʘ pʦtʝntʽʘl sʝquʝlʘ ʦf rʘdʽʦlʦgʽʩʘl tʝrrʦrʽsm ʘnd rʘdʽʘtʽʦn ʘʩʩʽdʝnts 

[14]. Thʝrʝ hʘvʝ bʝʝn sʦmʝ rʝpʦrts shʦwʽng thʘt lʘtʝ rʝnʘl tʦʭʽʩʽty ʦʩʩurs ʝvʝn undʝr 15ï18 Gy ʽn 

lʦng-tʝrm fʦllʦw-up study ʦf pʘtʽʝnts undʝrgʦʽng tʦtʘl-bʦdy ʽrrʘdʽʘtʽʦn [15]. ɯt wʘs rʝpʦrtʝd thʘt 

thʝ dʦsʝ ʘssʦʩʽʘtʝd wʽth ʘ 5% rʽsk ʦf kʽdnʝy tʦʭʽʩʽty ʽs 10 Gy. Frʦm thʝ stʘndpʦʽnt ʦf kʝʝpʽng 

ʘdʝquʘtʝ rʝnʘl funʩtʽʦns ʽn thʝ lʦng tʝrm, thʝ dʦsʝ tʦ thʝ kʽdnʝys shʦuld bʝ kʝpt ʝvʝn lʦwʝr thʘn 

15ï18 Gy [16]. Thʝ tʦlʝrʘnʩʝ dʦsʝ ʦf kʽdnʝy hʘd bʝʝn thʦught tʦ bʝ 20 tʦ 25 Gy [17]. ɯn mʦrʝ 

rʝʩʝnt studʽʝs, hʦwʝvʝr, thʝ rʝʘsʦnʘblʝ thrʝshʦld dʦsʝ ʦf rʘdʽʘtʽʦn nʝphrʦpʘthy wʘs rʝpʦrtʝd tʦ bʝ 

lʦwʝr thʘn 15 Gy wʽth ʩʦnvʝntʽʦnʘl frʘʩtʽʦnʘtʽʦn [18].  

     Thʝ rʘdʽʘtʽʦn-ʽnduʩʝd kʽdnʝy dʘmʘgʝ ʩʦuld prʦgrʝss tʦ ʩhrʦnʽʩ rʝnʘl fʘʽlurʝ, whʽʩh wʘs 

rʝpʦrtʝd tʦ dʝvʝlʦp ʽn mʦrʝ thʘn 20% ʦf pʘtʽʝnts rʝʩʝʽvʽng tʦtʘl bʦdy ʽrrʘdʽʘtʽʦn [19]. ɯn lʦng-tʝrm 

survʽvʦrs ʦf tʦtʘl bʦdy ʽrrʘdʽʘtʽʦn, ʦnʝ ʦf ʩʦmplʽʩʘtʽʦns suʩh ʘs rʝnʘl dysfunʩtʽʦn hʘvʝ bʝʝn 

rʝpʦrtʝd [20]. Whʽlʝ multʽplʝ ʩʘusʝs fʦr thʝsʝ ʽnjurʽʝs hʘvʝ bʝʝn ʽdʝntʽfʽʝd, thʝ ʘdmʽnʽstrʘtʽʦn ʦf 

tʦtʘl bʦdy ʽrrʘdʽʘtʽʦn ʘt thʝ tʽmʝ ʦf ʩʦndʽtʽʦnʽng ʽs ʘ mʘjʦr ʩʘusʝ ʦf ʽnjury [21]. Lʘtʝ rʝnʘl 

dysfunʩtʽʦn ʽs mʘʽnly ʘttrʽbutʘblʝ tʦ rʘdʽʘtʽʦn-ʽnduʩʝd nʝphrʦpʘthy, whʽʩh ʽs ʩhʘrʘʩtʝrʽzʝd by hʽgh 

blʦʦd prʝssurʝ [22]. Thʝrʝfʦrʝ, thʝ ʽnʩʽdʝnʩʝ ʦf rʘdʽʦthʝrʘpy-ʘssʦʩʽʘtʝd rʝnʘl ʽnjurʽʝs mʽght hʘvʝ 
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bʝʝn undʝrrʝpʦrtʝd duʝ tʦ ʽts lʦng lʘtʝnʩy pʝrʽʦd [23]. Thʝ lʦng lʘtʝnʩy pʝrʽʦd fʦr ʩlʽnʽʩʘl rʝnʘl 

tʦʭʽʩʽty wʘs hʽghlʽghtʝd ʽn ʘ study ʦf pʘtʽʝnts wʽth pʝptʽʩ ulʩʝrs, but wʽthʦut prʝ-ʝʭʽstʽng 

hypʝrtʝnsʽʦn, whʦ wʝrʝ trʝʘtʝd wʽth 20 Gy usʽng ʘ fʽʝld thʘt ʝnʩʦmpʘssʝd thʝ lʝft kʽdnʝy [24]. 

Hʝnʩʝ, rʝnʘl tʦʭʽʩʽty ʽs ʦf grʝʘt ʩlʽnʽʩʘl sʽgnʽfʽʩʘnʩʝ ʽn lʦng-tʝrm survʽvʦrs ʦf tʦtʘl bʦdy ʽrrʘdʽʘtʽʦn 

[25]. 

     ɸssʝssʽng thʝ rʽsk ʦf trʝʘtmʝnt-rʝlʘtʝd lʘtʝ rʝnʘl dysfunʩtʽʦn ʽs vʝry ʽmpʦrtʘnt, pʘrtʽʩulʘrly 

ʽn ʩhʽldrʝn. Hʦwʝvʝr, thʝrʝ ʘrʝ sʦmʝ dʽffʽʩult prʦblʝms ʽn ʘssʝssʽng rʝnʘl funʩtʽʦn. Thʝ dʝfʽnʽtʽʦn 

ʦf lʘtʝ rʝnʘl tʦʭʽʩʽtʽʝs vʘrʽʝs bʝtwʝʝn thʝ studʽʝs, wʽth thʝ dʽʘgnʦsʽs ʽnvʦlvʽng ʝlʝvʘtʝd blʦʦd urʝʘ 

nʽtrʦgʝn, sʝrum ʩrʝʘtʽnʽnʝ lʝvʝl [26], bʽʦpsy [20], kʽdnʝy sʽzʝ [27], glʦmʝrulʘr fʽltrʘtʽʦn rʘtʝ [28]. 

Thʝ tʦlʝrʘnʩʝ dʦsʝ ʘssʦʩʽʘtʝd wʽth ʘ 5% rʽsk ʦf rʝnʘl dysfunʩtʽʦn ʘt 5 yʝʘrs ʘftʝr unʽlʘtʝrʘl whʦlʝ 

kʽdnʝy ʽrrʘdʽʘtʽʦn wʘs ʝstʽmʘtʝd tʦ bʝ 25 Gy [29]. Nʝvʝrthʝlʝss, ʘ dʦsʝïrʝspʦnsʝ rʝlʘtʽʦnshʽp 

bʝtwʝʝn thʝ rʝnʘl rʘdʽʘtʽʦn dʦsʝ ʘnd thʝ ʽnʩʽdʝnʩʝ ʦf ʩhrʦnʽʩ rʝnʘl dysfunʩtʽʦn hʘs nʝvʝr bʝʝn 

dʝmʦnstrʘtʝd. Thʝ rʝnʘl tʦlʝrʘnʩʝ dʦsʝ ʘnd thʝ ʦptʽmʘl rʝʩʝnt ʝʭtʝnsʽvʝ rʝvʽʝw by sʩʽʝntʽsts 

rʝpʦrtʝd thʝ ʽnʩʽdʝnʩʝ ʦf lʘtʝ rʝnʘl dysfunʩtʽʦn ʘftʝr tʦtʘl bʦdy ʽrrʘdʽʘtʽʦn ʘs ʘ funʩtʽʦn ʦf thʝ 

bʽʦlʦgʽʩʘlly ʝffʝʩtʽvʝ dʦsʝ [30]. Thʝ tʦlʝrʘnʩʝ dʦsʝ fʦr thʝ kʽdnʝys durʽng tʦtʘl-bʦdy ʽrrʘdʽʘtʽʦn 

wʘs suggʝstʝd tʦ bʝ 16 Gy, whʽʩh ʩʘn bʝ rʝʘlʽzʝd wʽth frʘʩtʽʦnʘtʝd tʦtʘl-bʦdy ʽrrʘdʽʘtʽʦn. Mʦst 

pʘtʽʝnts ʽn hʦspʽtʘl rʝʩʝʽvʝd ʘ tʦtʘl dʦsʝ ʦf 12 Gy ʽn 6 frʘʩtʽʦns ʦvʝr thrʝʝ ʩʦnsʝʩutʽvʝ dʘys, 

ʽnʩludʽng ʘll fʦur pʘtʽʝnts wʽth prʦgrʝssʽvʝly dʝʩrʝʘsʽng glʦmʝrulʘr fʽltrʘtʽʦn rʘtʝ. Thʝsʝ fʽndʽngs 

suggʝst thʘt thʽs tʦtʘl bʦdy ʽrrʘdʽʘtʽʦn sʩhʝdulʝ mʽght rʝduʩʝ rʝnʘl funʩtʽʦn, ʘlthʦugh ʽt ʽs dʽffʽʩult 

tʦ rʝʘʩh dʝfʽnʽtʽvʝ ʩʦnʩlusʽʦns frʦm suʩh ʘ smʘll numbʝr ʦf ʩʘsʝs. Sʦmʝ ʽnvʝstʽgʘtʦrs whʦ usʝd 

sʝlʝʩtʽvʝ rʝnʘl shʽʝldʽng blʦʩks hʘvʝ suggʝstʝd thʘt thʝy rʝduʩʝd thʝ rʽsk ʦf rʘdʽʘtʽʦn-ʽnduʩʝd rʝnʘl 

tʦʭʽʩʽtʽʝs wʽthʦut dʝʩrʝʘsʽng thʝ ʦvʝrʘll survʽvʘl rʘtʝ [31]. Fʦr ʝʭʘmplʝ, ʽt wʘs rʝpʦrtʝd thʘt thʝ usʝ 

ʦf sʝlʝʩtʽvʝ rʝnʘl-shʽʝldʽng blʦʩks thʘt rʝstrʽʩtʝd thʝ rʝnʘl dʦsʝ tʦ 10 Gy rʝduʩʝd thʝ rʘtʝ ʦf rʝnʘl 

dysfunʩtʽʦn. ɸlthʦugh thʝ ʘuthʦrs ʦf thʝ lʘttʝr study ʩʦnʩludʝd thʘt thʝ usʝ ʦf sʝlʝʩtʽvʝ rʝnʘl 

shʽʝldʽng dʽd nʦt ʘppʝʘr tʦ rʝduʩʝ thʝ survʽvʘl rʘtʝ, suʩh blʦʩks mʽght unʽntʝntʽʦnʘlly dʝʩrʝʘsʝ thʝ 

dʦsʝ dʝlʽvʝrʝd tʦ thʝ ʘdjʘʩʝnt ʦrgʘns. ɯn ʘddʽtʽʦn, tʦtʘl bʦdy ʽrrʘdʽʘtʽʦn wʽth sʝlʝʩtʽvʝ rʝnʘl-

shʽʝldʽng blʦʩks ʩʘn bʝ bʝttʝr pʝrfʦrmʝd wʽth spʝʩʽfʽʩ rʘdʽʦthʝrʘpy mʝthʦds usʽng ʘ mʦvʽng-tʘblʝ 

tʝʩhnʽquʝ. Thʝrʝ ʽs ʘ strʦng pʦssʽbʽlʽty ʦf sʝlʝʩtʽʦn bʽʘs, wʽth pʘtʽʝnts hʘvʽng sʝvʝrʝ ʦr ʝvʝn fʘtʘl 

rʝnʘl tʦʭʽʩʽtʽʝs nʦt bʝʽng rʝpʦrtʝd duʝ tʦ ʽnsuffʽʩʽʝnt fʦllʦw-up. Hʝnʩʝ, ʘ lʘrgʝr prʦspʝʩtʽvʝ fʦllʦw-

up study ʽnvʦlvʽng ʘ pʝdʽʘtrʽʩ hʝmʘtʦlʦgʽst ʽs nʝʩʝssʘry ʽn ʦrdʝr tʦ dʝtʝrmʽnʝ rʝnʘl tʦʭʽʩʽty prʦfʽlʝs 

ʘnd thʝʽr ʩlʽnʽʩʘl sʽgnʽfʽʩʘnʩʝ ʘmʦng lʦng-tʝrm survʽvʦrs ʦf tʦtʘl bʦdy ʽrrʘdʽʘtʽʦn [32].          

      ɯt hʘs bʝʝn suggʝstʝd thʘt rʝnʘl funʩtʽʦn stʘbʽlʽzʝs ʘt ʦnʝ ʦr twʦ yʝʘrs ʘftʝr tʦtʘl bʦdy 

ʽrrʘdʽʘtʽʦn [33]. ɸftʝr ʽmprʦvʽng tʦ sʦmʝ ʝʭtʝnt, thʝ pʘtʽʝntôs glʦmʝrulʘr fʽltrʘtʽʦn rʘtʝ stʘbʽlʽzʝd. 

ɸlthʦugh pʘtʽʝnts ʝʭpʝrʽʝnʩʝd sʦmʝ ʽmprʦvʝmʝnt ʽn thʝʽr glʦmʝrulʘr fʽltrʘtʽʦn rʘtʝ, thʝʽr lʘtʝst 

vʘluʝs wʝrʝ bʝlʦw thʝ nʦrmʘl lʽmʽts. ɯn sʩʽʝntʽsts study, glʦmʝrulʘr fʽltrʘtʽʦn rʘtʝ vʘluʝs ʦf pʘtʽʝnts 

prʦgrʝssʽvʝly dʝʩrʝʘsʝd, whʽʩh suggʝsts thʘt thʝ pʘtʽʝntsô rʝnʘl funʩtʽʦn dʝtʝrʽʦrʘtʝd ʦvʝr thʝ lʦng-

tʝrm. ɯf thʝ glʦmʝrulʘr fʽltrʘtʽʦn rʘtʝ ʩʦntʽnuʝs tʦ dʝʩrʝʘsʝ, thʝn pʘtʽʝnts mʽght dʝvʝlʦp ʩhrʦnʽʩ 

kʽdnʝy dʽsʝʘsʝ, whʽʩh ʽnʩrʝʘsʝs thʝ rʽsk ʦf ʩʘrdʽʦvʘsʩulʘr ʩʦndʽtʽʦns suʩh ʘs strʦkʝ ʘnd myʦʩʘrdʽʘl 

ʽnfʘrʩtʽʦn. Thʝrʝfʦrʝ, lʦng-tʝrm fʦllʦw-up ʽs nʝʩʝssʘry fʦr thʝ ʘssʝssmʝnt ʦf lʘtʝ rʝnʘl 

ʩʦmplʽʩʘtʽʦns. Thʝ tʦtʘl bʦdy ʽrrʘdʽʘtʽʦn ʽnvʦlvʝd mʘny ʘddʽtʽʦnʘl nʝphrʦtʦʭʽʩ fʘʩtʦrs thʝn lʝft 

kʽdnʝy bʝʩʦmʝ ʘtrʦphʽʩ ʘnd lʦst ʽts funʩtʽʦn.                

      Hʽstʦlʦgʽʩʘl fʝʘturʝs ʩʦnsʽstʝnt wʽth rʘdʽʘtʽʦn nʝphrʦpʘthy ʽn lʘbʦrʘtʦry ʘnʽmʘls ʘrʝ 

ʦbsʝrvʝd ʦnly mʦnths ʘftʝr ʝʭtʝrnʘl bʝʘm rʘdʽʘtʽʦn ʦr rʘdʽʦnuʩlʽdʝ thʝrʘpy, whʽlʝ thʝ ʝʘrly stʘgʝs 
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ʘftʝr rʘdʽʘtʽʦn ʝʭpʦsurʝ ʘrʝ dʦmʽnʘtʝd by subtlʝ hʽstʦlʦgʽʩʘl ʩhʘngʝs thʘt vʘry bʝtwʝʝn dʽffʝrʝnt 

spʝʩʽʝs [34]. Thʝ mʘjʦrʽty ʦf mʘrkʝrs ʦf rʘdʽʘtʽʦn-ʽnduʩʝd kʽdnʝy dʘmʘgʝ ʘrʝ vʽsʽblʝ ʦnly wʝʝks ʦr 

ʝvʝn mʦnths ʘftʝr stʘrt ʦf thʝ thʝrʘpy [35]. ɸssʝssmʝnt ʦf murʽnʝ rʘdʽʘtʽʦn nʝphrʦpʘthy rʝquʽrʝs 

lʦng-tʝrm ʽn vʽvʦ ʝʭpʝrʽmʝnts, whʽʩh ʘrʝ lʦgʽstʽʩʘlly ʩhʘllʝngʽng. ɯt ʽs ʩʦmmʦnly ʘʩʩʝptʝd thʘt ʘn 

ʘbsʦrbʝd kʽdnʝy dʦsʝ ʦf 23 Gy ʽs thʝ sʘfʝ uppʝr lʽmʽt [36]. Thʝ physʽʩʘlly ʩʘlʩulʘtʝd dʦsʝ, 

hʦwʝvʝr, nʦt tʘkʝ thʝ ʘʩtʽʦn ʦf rʘdʽʦprʦtʝʩtʽvʝ ʘgʝnts ʽntʦ ʘʩʩʦunt, hʝnʩʝ, thʝ dʦsʝ ʩʘlʩulʘtʽʦn ʽn 

suʩh ʩʘsʝ ʽs nʦt ʘ rʝlʽʘblʝ mʝʘsurʝ tʦ prʝdʽʩt lʦng-tʝrm ʝffʝʩts ʘftʝr rʘdʽʦnuʩlʽdʝ thʝrʘpy. Thʝ 

ʝstʘblʽshmʝnt ʦf mʝthʦds thʘt ʘllʦw dʝtʝrmʽnʘtʽʦn ʦf rʘdʽʘtʽʦn ʝffʝʩts ʽn thʝ rʝnʘl tʽssuʝ prʝdʽʩtʽvʝ 

fʦr lʦng-tʝrm dʘmʘgʝ wʦuld ʝnʘblʝ mʦrʝ rʘpʽd dʝvʝlʦpmʝnt ʦf prʦtʝʩtʽvʝ mʝʘsurʝs suʩh ʘs thʝ usʝ 

ʦf ʘntʽʦʭʽdʘnts.     

    ɯn ʩlʽnʽʩʘl prʘʩtʽʩʝ, thʝ ʘʩʩʝptʘblʝ lʽmʽt fʦr kʽdnʝy rʘdʽʘtʽʦn durʽng rʘdʽʦnuʩlʽdʝ thʝrʘpy by 

23 Gy ʽs bʘsʝd upʦn fʽndʽngs wʽth ʝʭtʝrnʘl bʝʘm rʘdʽʘtʽʦn [37]. ʆthʝr studʽʝs ʘrʝ ʩʦntrʘdʽʩtʦry ʘnd 

dʝsʩrʽbʝ ʘn ʘʩʩʦrdʘnʩʝ ʦf blʦʦd urʝʘ nʽtrʦgʝn ʘnd ʩrʝʘtʽnʽnʝ lʝvʝls wʽth kʽdnʝy dʘmʘgʝ ʽn mʽʩʝ, 

whʽʩh wʘs truʝ ʦnly ʽn prʦnʦunʩʝd rʘdʽʘtʽʦn-ʽnduʩʝd kʽdnʝy dʘmʘgʝ [38]. ɯn ʘ prʝvʽʦus study, ʽn 

whʽʩh thʝ lʦng-tʝrm dʘmʘgʝ ʦf kʽdnʝys wʘs ʽnvʝstʽgʘtʝd, ʘ sʽgnʽfʽʩʘnt rʝduʩtʽʦn ʽn rʝnʘl sʽzʝ wʘs 

rʝpʦrtʝd ʘt fʽvʝ tʦ ʝʽght mʦnths ʘftʝr trʝʘtmʝnt wʽth fʦlʘtʝ [39]. ɸ kʽdnʝy dʦsʝ ʦf 23 Gy rʝsultʝd ʽn 

ʘn ʘbsʦlutʝ kʽdnʝy wʝʽght rʝduʩtʽʦn ʦf 23% ʘs ʩʦmpʘrʝd tʦ ʩʦntrʦl mʽʩʝ ʘftʝr ʝʽght mʦnths. Hʽghʝr 

mʝʘn ʘbsʦrbʝd kʽdnʝy dʦsʝs 45ï70 Gy rʝsultʝd ʽn rʝnʘl wʝʽght dʝʩrʝʘsʝs ʦf 45%, rʝspʝʩtʽvʝly. 

Thʝsʝ fʽndʽngs ʘrʝ ʽn ʘgrʝʝmʝnt wʽth thʦsʝ ʦf ʩlʽnʽʩʘl studʽʝs, whʝrʝ ʘ prʦgrʝssʽvʝ dʝʩrʝʘsʝ ʽn 

kʽdnʝy sʽzʝ wʘs ʦbsʝrvʝd ʦvʝr ʘ pʝrʽʦd ʦf ʝʽght yʝʘrs ʽn pʘtʽʝnts thʘt hʘd undʝrgʦnʝ ʘbdʦmʽnʘl 

rʘdʽʘtʽʦn thʝrʘpy [40].  

     Thʝ ʝstʘblʽshmʝnt ʦf ʘ mʦusʝ mʦdʝl ʽs ʦf grʝʘt ʽmpʦrtʘnʩʝ, ʘs thʝ ʘvʘʽlʘbʽlʽty ʦf dʽvʝrsʝ 

ʽmmunʝ-dʝfʽʩʽʝnt mʦusʝ mʦdʝls ʩʦuld dʝlʽvʝr mʦrʝ ʽnsʽght ʽntʦ ʽmmunʦlʦgʽʩʘl prʦʩʝssʝs ʦf 

rʘdʽʘtʽʦn nʝphrʦpʘthy ʽn prʦspʝʩtʽvʝ studʽʝs. ɯn mʽʩʝ thʘt wʝrʝ ʝuthʘnʽzʝd ʘftʝr thrʝʝ mʦnths, thʝrʝ 

wʘs nʦ wʝʽght dʽffʝrʝnʩʝ ʽn thʝ kʽdnʝys, ʩʦmpʘrʝd tʦ thʦsʝ ʦf thʝ ʩʦnʩurrʝnt ʩʦntrʦls. Thʽs 

ʽndʽʩʘtʝs thʘt rʝnʘl wʝʽghts ʘt thʝsʝ ʝʘrly tʽmʝ pʦʽnts ʘrʝ nʦt ʽndʽʩʘtʽvʝ ʦf lʦng-tʝrm rʝnʘl ʽnjury. ɯt 

wʘs ʩhʘrʘʩtʝrʽzʝd by dʝpʦsʽtʽʦn ʦf prʦtʝʽnʘʩʝʦus mʘtʝrʽʘl ʘnd ʘ rʝduʩʝd numbʝr ʦf ʩʘpʽllʘrʽʝs ʽn 

thʝ glʦmʝrulʽ, ʘs wʝll ʘs multʽfʦʩʘl ʩʦrtʽʩʘl tubulʘr dʝgʝnʝrʘtʽʦn ʘnd ʩʦllʘpsʝ [34]. Lʽu D.G. ʘnd 

Wʘng T.M. hʘvʝ ʘnʘlyzʝd urʽnʝ ʘnd plʘsmʘ sʘmplʝs ʦf thʝ sʘmʝ rʘts. Thʝsʝ ʽnʩludʝd thʝ 

dʝtʝrmʽnʘtʽʦn ʦf ʩʦmmʦnly usʝd ʝndʦgʝnʦus mʘrkʝrs ʦf rʝnʘl funʩtʽʦn, suʩh ʘs plʘsmʘ lʝvʝls ʦf 

blʦʦd urʝʘ nʽtrʦgʝn ʘnd ʩrʝʘtʽnʽnʝ, ʘs wʝll ʘs urʽnʘry bʽʦmʘrkʝrs ʩʦnsʽdʝrʝd tʦ ʽndʽʩʘtʝ ʘʩutʝ 

tubulʘr ʽnjury [41]. 

     Rʘdʽʘtʽʦn nʝphrʦpʘthy ʽs ʘlsʦ ʘ ʩʦnsʝquʝnʩʝ ʦf ʝʭʩʝssʽvʝ rʘdʽʘtʽʦn dʦsʝs dʝlʽvʝrʝd tʦ thʝ 

kʽdnʝys durʽng mʘnʘgʝmʝnt ʦf ʘbdʦmʽnʘl ʦr pʘrʘspʽnʘl tumʦrs ʦr tʦtʘl bʦdy ʽrrʘdʽʘtʽʦn [42]. 

Rʘdʽʘtʽʦn ʝʭpʦsurʝ ʽnduʩʝs ʩhʘngʝs ʽn vʘrʽʦus ʩʦmpʦnʝnts ʦf thʝ kʽdnʝy, ʽnʩludʽng glʦmʝrulʽ, 

blʦʦd vʝssʝls, tubulʘr ʝpʽthʝlʽum, ʘnd ʽntʝrstʽtʽum [43]. Thʝ dʝgrʝʝ ʦf dʘmʘgʝ tʦ thʝ kʽdnʝy ʽs 

ʘssʦʩʽʘtʝd wʽth thʝ vʦlumʝ ʘnd dʦsʝ ʦf rʘdʽʘtʽʦn [44]. ʉlʽnʽʩʘlly, rʘdʽʘtʽʦn nʝphrʦpʘthy mʘnʽfʝsts 

ʽn ʘn ʘʩutʝ phʘsʝ wʽth prʦtʝʽnurʽʘ fʦllʦwʝd by rʝduʩʝd glʦmʝrulʘr fʽltrʘtʽʦn rʘtʝ ʘnd prʦgrʝssʽʦn tʦ 

ʝnd-stʘgʝ rʝnʘl dʽsʝʘsʝ rʝquʽrʽng dʽʘlysʽs ʦr kʽdnʝy trʘnsplʘntʘtʽʦn. Thʝ mʦlʝʩulʘr mʝʩhʘnʽsms 

rʝspʦnsʽblʝ fʦr thʝ dʝvʝlʦpmʝnt ʦf prʦtʝʽnurʽʘ ʘnd glʦmʝrulʦsʩlʝrʦsʽs ʽn rʘdʽʘtʽʦn nʝphrʦpʘthy 

rʝmʘʽn lʘrgʝly unknʦwn. Prʽʦr wʦrk ʽdʝntʽfʽʝd thʝ glʦmʝrulus ʘs ʘ kʝy tʘrgʝt fʦr rʘdʽʘtʽʦn-ʽnduʩʝd 

rʝnʘl dʘmʘgʝ [45]. ɸmʦng glʦmʝrulʘr ʩʝlls, pʦdʦʩytʝs ʘrʝ hʽghly spʝʩʽʘlʽzʝd tʝrmʽnʘlly 

dʽffʝrʝntʽʘtʝd ʩʝlls ʘnd ʘrʝ hʝʘvʽly dʝpʝndʝnt ʦn thʝ ʽntʝgrʽty ʦf thʝ ʘʩtʽn ʩytʦskʝlʝtʦn tʦ grʘnt 
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prʦpʝr funʩtʽʦn [46]. Pʦdʦʩytʝs ʘrʝ ʽnʩrʝʘsʽngly rʝʩʦgnʽzʝd ʘs kʝy plʘyʝrs ʽn thʝ pʘthʦgʝnʝsʽs ʦf 

prʦtʝʽnurʽʘ ʽn prʽmʘry ʦr sʝʩʦndʘry glʦmʝrulʘr dʽsʦrdʝrs suʩh ʘs fʦʩʘl sʝgmʝntʘl 

glʦmʝrulʦsʩlʝrʦsʽs ʘnd dʽʘbʝtʽʩ nʝphrʦpʘthy. ɯntʝrʝstʽngly, rʘdʽʘtʽʦn nʝphrʦpʘthy rʝprʝsʝnts ʘ 

sʝʩʦndʘry ʩʘusʝ ʦf fʦʩʘl sʝgmʝntʘl glʦmʝrulʦsʩlʝrʦsʽs. Hʦwʝvʝr, whʝthʝr ʘnd hʦw rʘdʽʘtʽʦn 

ʘffʝʩts pʦdʦʩytʝ funʩtʽʦn rʝmʘʽn unknʦwn [47]. ɯn summʘry, thʝ rʝsults ʽn thʝ ʩurrʝnt study 

hʽghlʽght thʝ ʽmpʦrtʘnʩʝ ʦf sphʽngʦlʽpʽd mʝtʘbʦlʽsm ʽn rʘdʽʘtʽʦn-ʽnduʩʝd pʦdʦʩytʝ ʽnjury. 

Hʦwʝvʝr, nʝphrʦtʦʭʽʩʽty ʽs ʘ dʦsʝ-lʽmʽtʽng fʘʩtʦr ʽn ʽts ʩlʽnʽʩʘl usʝ. Dʘtʘ shʦwʝd thʘt ʩʽsplʘtʽn 

ʩʘusʝd ʝlʝvʘtʽʦn ʽn sʝrum ʩrʝʘtʽnʽnʝ ʘnd urʝʘ, dʽsturbʘnʩʝ ʽn blʦʦd ʩʦunt, ʝlʝvʘtʽʦn ʽn gʝnʝ 

ʝʭprʝssʽʦn ʦf tumʦr nʝʩrʦsʽs fʘʩtʦr ʘlphʘ, nuʩlʝʘr fʘʩtʦr kʘppʘ B, ʽntʝrlʝukʽn-1ɓ, ʩʘspʘsʝ-3, 

mʽtʦʩhʦndrʽʘl ʩytʦʩhrʦmʝ ʉ ʘnd ʘpʦptʦsʽs-ʽnduʩʽng fʘʩtʦr ʽn rʝnʘl tʽssuʝ. Thʝsʝ ʝffʝʩts wʝrʝ 

ʩʦnfʽrmʝd by hʽstʦpʘthʦlʦgʽʩʘl ʝʭʘmʽnʘtʽʦn. Lʦw dʦsʝ rʘdʽʘtʽʦn ʩʦuld bʝ ʩʦnsʽdʝrʝd ʘs ʘ nʦvʝl 

ʘpprʦʘʩh fʦr prʦphylʘʭʽs ʦf ʩʽsplʘtʽn ʽnduʩʝd rʝnʘl dʘmʘgʝ, ʘlsʦ ʽt ʘugmʝntʝd thʝ nʝphrʦprʦtʝʩtʽvʝ 

ʝffʝʩt ʦf rutʽn vʽʘ mʦdulʘtʽng thʝ ʝʭprʝssʽʦn ʦf ʽnflʘmmʘtʦry, ʦʭʽdʘtʽvʝ strʝss ʘnd ʘpʦptʦtʽʩ 

mʝdʽʘtʦrs ʘs wʝll ʘs hʽstʦlʦgʽʩʘl ʩhʘngʝs ʽn rʘt kʽdnʝys ʘnd hʝnʩʝ mʽght bʝ vʘluʘblʝ ʽn ʽmprʦvʽng 

thʝ thʝrʘpʝutʽʩ ʽndʝʭ ʦf ʩʽsplʘtʽn [48]. Thʝ dʝvʝlʦpmʝnt ʘnd prʦgrʝssʽʦn ʦf rʘdʽʘtʽʦn nʝphrʦpʘthy, 

ʝspʝʩʽʘlly, wʘs knʦwn tʦ bʝ ʘssʦʩʽʘtʝd ʩhrʦnʽʩ ʦʭʽdʘtʽvʝ strʝss [49].       

     ʆrgʘns ʦthʝr thʘn thʝ tʘrgʝt tʽssuʝs, hʦwʝvʝr, mʘy bʝ ʝʭpʦsʝd tʦ rʘdʽʘtʽʦn ʘs wʝll ʘs ʦʩʩurs 

ʽn thʝ kʽdnʝys duʝ tʦ rʝnʘl ʝʭʩrʝtʽʦn ʦf thʝ rʘdʽʦʩʦnjugʘtʝs [50]. ɸʩʩʦrdʽngly, undʝsʽrʝd sʽdʝ 

ʝffʝʩts ʦf rʘdʽʦnuʩlʽdʝ thʝrʘpy ʦftʝn ʽnʩludʝ ʩhrʦnʽʩ, slʦwly prʦgrʝssʽng lʦss ʦf kʽdnʝy funʩtʽʦn. 

Thʝ dʝvʝlʦpmʝnt ʦf ʘn ʝʘrly mʘrkʝr thʘt ʩʦuld bʝ prʝdʽʩtʽvʝ ʦf lʘtʝ rʝnʘl rʘdʽʘtʽʦn-ʽnduʩʝd ʽnjury 

wʦuld bʝ ʦf mʘjʦr bʝnʝfʽt fʦr thʝ ʘssʝssmʝnt ʦf rʘdʽʦphʘrmʘʩʝutʽʩʘl ʩʘndʽdʘtʝs ʽn prʝʩlʽnʽʩʘl 

studʽʝs. ɯt wʘs dʝtʝrmʽnʝd thʝ mʦrphʦlʦgʽʩʘl ʩhʘngʝs ʽn thʝ rʝnʘl tʽssuʝ ʘnd ʘssʝssʝd urʽnʝ ʘnd 

blʦʦd plʘsmʘ pʘrʘmʝtʝrs, ʝlʝvʘtʝd ʽn ʘʩutʝ kʽdnʝy ʽnjury ʦf mʽʩʝ twʦ wʝʝks ʘnd thrʝʝ mʦnths ʘftʝr 

ʘpplʽʩʘtʽʦn ʦf fʦlʘtʝ.                  

     ɸmʦng thʝ ʦrgʘns whʽʩh ʩhʘrʘʩtʝrʽsʝd by ʘʩʩumulʘtʽʦn ʦf rʘdʽʦʘʩtʽvʽty durʽng thʝ 

dʝvʝlʦpmʝnt ʦf nʦvʝl rʘdʽʦnuʩlʽdʝ thʝrʘpʽʝs ʘt rʽsk ʘrʝ thʝ kʽdnʝys duʝ tʦ rʝnʘl ʝʭʩrʝtʽʦn ʦf smʘll 

mʦlʝʩulʘr-wʝʽght rʘdʽʦphʘrmʘʩʝutʽʩʘls [51]. Thʝ tʦʭʽʩ ʝffʝʩts ʦf rʘdʽʘtʽʦn tʦ thʝ kʽdnʝys ʘrʝ 

ʘssʦʩʽʘtʝd wʽth ʘ plʝthʦrʘ ʦf mʦrphʦfunʩtʽʦnʘl ʩhʘngʝs whʽʩh ʘrʝ rʝfʝrrʝd tʦ ʘs rʘdʽʘtʽʦn 

nʝphrʦpʘthy [52]. Thʽs ʽs ʘ ʩhrʦnʽʩ, prʦgrʝssʽvʝ, ʽrrʝvʝrsʽblʝ ʩʦndʽtʽʦn thʘt ʦʩʩurs ʽn bʦth humʘns 

ʘnd lʘbʦrʘtʦry ʘnʽmʘls ʘnd ʽt ʽs ʩhʘrʘʩtʝrʽzʝd by ʘ lʘtʝ, but suddʝn ʦnsʝt ʦf glʦmʝrulʘr ʘnd tubulʘr 

ʘltʝrʘtʽʦns ʝvʝntuʘlly lʝʘdʽng tʦ ʝnd-stʘgʝ kʽdnʝys. Rʘdʽʘtʽʦn nʝphrʦpʘthy ʽs ʘlsʦ ʘssʦʩʽʘtʝd wʽth 

ʽnjury tʦ ʘll rʝnʘl ʩʦmpʘrtmʝnts, ʝspʝʩʽʘlly mʝsʘngʽʘl prʦlʽfʝrʘtʽʦn, thʝ tubulʘr ʘtrʦphy ʘnd 

ʽntʝrstʽtʽʘl fʽbrʦsʽs ʘnd ʦʩʩlusʽvʝ thrʦmbʦtʽʩ ʘnd nʦn-thrʦmbʦtʽʩ lʝsʽʦns [53].         

     Rʝnʘl dysfunʩtʽʦn rʝmʘʽns ʘn ʽmpʦrtʘnt ʩʦmplʽʩʘtʽʦn ʦf ʩʘnʩʝr thʝrʘpy. Glʦmʝrulʘr 

dysfunʩtʽʦn hʘs bʝʝn rʝpʦrtʝd ʽn up tʦ 60% ʦf pʘtʽʝnts wʽth ʩʘnʩʝr rʝʩʝʽvʽng ʘbdʦmʽnʘl rʘdʽʘtʽʦn 

thʝrʘpy. Rʘdʽʘtʽʦn ʦnʩʦlʦgʽsts ʘrʝ ʦftʝn ʩhʘllʝngʝd by sʩʝnʘrʽʦs whʝrʝby ʘdmʽnʽstrʘtʽʦn ʦf 

tumʦrʽʩʽdʘl rʘdʽʘtʽʦn dʦsʝs ʝʭʩʝʝds thʝ knʦwn rʝnʘl tʦlʝrʘnʩʝ dʦsʝ. ɸpʘrt frʦm lʽmʽtʝd suʩʩʝss 

wʽth ʘngʽʦtʝnsʽn-ʩʦnvʝrtʽng ʝnzymʝ ʽnhʽbʽtʦrs ʘnd ʩʦrtʽʩʦstʝrʦʽds, mʘnʘgʝmʝnt ʦf rʘdʽʘtʽʦn 

nʝphrʦpʘthy pʦsʝs ʘ ʩlʽnʽʩʘl ʩhʘllʝngʝ [58]. Thʝ mʦst ʩʦmmʦn ʽntʝrvʝntʽʦn fʦr rʝduʩʽng kʽdnʝy 

ʽrrʘdʽʘtʽʦn frʦm rʘdʽʦlʘbʝlʝd sʦmʘtʦstʘtʽn ʘnʘlʦguʝs ʽs tʦ ʩʦmpʝtʽtʽvʝly blʦʩk thʝʽr tubulʘr 

rʝʘbsʦrptʽʦn by ʩʦ-ʽnfusʽʦn ʦf bʘsʽʩ ʘmʽnʦ-ʘʩʽds. ɸltʝrnʘtʝly, ʽt mʽght bʝ pʦssʽblʝ tʦ ʽntʝrfʝrʝ wʽth 

rʘdʽʘtʽʦn-ʽnduʩʝd pʘthʦlʦgʽʩʘl prʦʩʝssʝs lʝʘdʽng tʦ fʽbrʦsʽs ʘnd ʘpʦptʦsʽs [54]. Thʝ undʝrlyʽng 

mʝʩhʘnʽsm ʦf thʽs ʝffʝʩt ʦf ʘngʽʦtʝnsʽn-ʩʦnvʝrtʽng-ʝnzymʝ ʽngʽbʽtʦrs ʘrʝ unʩʝrtʘʽn; hʦwʝvʝr, 
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ʩhʘngʝs ʽn glʦmʝrulʘr ʩʘpʽllʘry prʝssurʝ ʘnd ʘ rʝduʩtʽʦn ʦf ʩʽrʩulʘtʽng ʘngʽʦtʝnsʽn ɯɯ ʘrʝ dʽsʩussʝd 

tʦ bʝ rʝspʦnsʽblʝ fʦr thʝ mʽtʽgʘtʽʦn ʦf rʝnʘl dʘmʘgʝ [55].  

  Tʦ dʘtʝ, thʝrʝ hʘs bʝʝn lʽmʽtʝd suʩʩʝss wʽth ʘgʝnts ʘʽmʝd ʘt rʝnʘl rʘdʽʦprʦtʝʩtʽʦn ʽn pʘtʽʝnts 

wʽth ʩʘnʩʝr whʦ ʘrʝ ʘt rʽsk fʦr dʝvʝlʦpʽng rʘdʽʘtʽʦn nʝphrʦpʘthy [56]. ʆvʝr thʝ yʝʘrs, dʽffʝrʝnt 

strʘtʝgʽʝs wʝrʝ rʝpʦrtʝd tʦ ʦvʝrʩʦmʝ thʝ prʦblʝm ʦf rʘdʽʘtʽʦn-ʽnduʩʝd kʽdnʝy tʦʭʽʩʽty, ʽnʩludʽng 

ʘpplʽʩʘtʽʦn ʦf dʽurʝtʽʩ ʘgʝnts tʦ ʽnʩrʝʘsʝ rʝnʘl ʝʭʩrʝtʽʦn ʦf thʝ ʩʦmpʦund ʦr pʦsʽtʽvʝly ʩhʘrgʝd 

ʘmʽnʦ-ʘʩʽds tʦ dʝʩrʝʘsʝ thʝ ʘʩʩumulʘtʽʦn ʦf thʝ rʘdʽʦʘʩtʽvʽty ʽn kʽdnʝys [57]. Thʝ rʘdʽʦprʦtʝʩtʽvʝ 

mʝʩhʘnʽsm ʦf ʘmʽfʦstʽnʝ wʘs ʘlsʦ rʝpʦrtʝd tʦ bʝ ʘssʦʩʽʘtʝd wʽth rʘpʽd ʦʭygʝn ʩʦnsumptʽʦn, 

rʝsultʽng ʽn ʩʝllulʘr ʘnʦʭʽʘ, ʘnd thus, rʝduʩʝd ʝffʝʩts ʦf rʘdʽʘtʽʦn [58]. Kʘldʽr M. ʝt ʘl. hʘvʝ shʦwn 

thʘt thʝ trʝʘtmʝnt wʽth rʘdʽʦlʘbʝlʝd sʦmʘtʦstʘtʽn ʘnʘlʦgs ʽn ʩʦmbʽnʘtʽʦn wʽth rʝnʘl rʘdʽʦprʦtʝʩtʽvʝ 

ʘgʝnts sʽgnʽfʽʩʘntly dʝʩrʝʘsʝd kʽdnʝy dʘmʘgʝ ʽn ʩʦmpʘrʽsʦn wʽth rʘdʽʦnuʩlʽdʝ thʝrʘpy ʘlʦnʝ. 

Hʦwʝvʝr, thʝ prʦʭʽmʽty ʦf kʽdnʝys tʦ thʝ tumʦr tʘrgʝt, pʘrtʽʩulʘrly ʽn ʘbdʦmʽnʘl mʘlʽgnʘnʩʽʝs, 

pʦsʝs ʘ thʝrʘpʝutʽʩ ʩhʘllʝngʝ. Thʝrʝfʦrʝ, ʽdʝntʽfʽʩʘtʽʦn ʦf nʦvʝl rʝnʘl rʘdʽʦprʦtʝʩtʽvʝ ʘgʝnts wʽll 

hʝlp dʝlʽvʝr ʘblʘtʽvʝ rʘdʽʘtʽʦn dʦsʝs whʽlʝ mʽnʽmʽzʽng thʝ rʽsk ʦf nʝphrʦtʦʭʽʩʽty [59].      

     ʉʦnʩlusʽʦn 

    Summʽng uʨ, ʨrʝsʝntʝd by us thʝ ʽnfʦrmʘtʽʦn ʘbʦut ʘssʝssmʝnt ʦf rʘdʽʘtʽʦn ʝffʝʩt ʦn thʝ kʽdnʝy 

ʦn thʝ grʦunds ʦf fʦrʝʽgn lʽtʝrʘturʝ shʦws thʘt thʝ mʘjʦrʽty ʦf thʝ lʝʘdʽng trʝnds ʽn thʝ fʽʝld ʦf 

rʘdʽʦbʽʦlʦgy ʘnd rʘdʽʘtʽʦn mʝdʽʩʽnʝ rʝsʝʘrʩh thʝrʝ ʽs nʦ ʩʦnsʝnsus. ɯn thʽs rʝgʘrd, fʦr 

mʦrʨhʦlʦgʽsts ʘrʝ nʝʩʝssʘry thʝ ʩʦntʽnuʘtʽʦn ʦf study thʝ nʝutrʦn rʘdʽʘtʽʦn ʝffʝʩts ʦn thʝ kʽdnʝy, 

whʽʩh wʽll hʝlʨ tʦ dʝvʝlʦʨ thʝ thʝrʘpʝutʽʩ mʝthʦds ʘnd dʽʘgnʦstʽʩ ʩrʽtʝrʽʘ tʦ ʘssʝss thʝ rʘdʽʘtʽʦn 

ʝffʝʩts. 
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      ʆʈɻɸʅʀɿɸʎʀʗ  ʈɸɹʆʊʓ  ʇʈʀɽʄʅʆɻʆ  ʇʆʂʆʗ 
      ʆ.ɸ. ʇʫʰʢʘʨʝʚʘ, ɻ.ʂ. ʅʫʨʛʘʟʠʥʘ  

      ɻʂʂʇ çɻʦʨʦʜʩʢʘʷ ʜʝʪʩʢʘʷ ʠʥʬʝʢʮʠʦʥʥʘʷ ʙʦʣʴʥʠʮʘè, ɸʩʪʘʥʘ, ʂʘʟʘʭʩʪʘʥ 
    

ɺ ʩʪʘʪʴʝ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʧʨʠʝʤʥʦʛʦ ʧʦʢʦʷ ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ.  

      ɺ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʧʨʠʝʤʥʦʛʦ ʧʦʢʦʷ ʥʝʤʘʣʦʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ 

ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ. 

      ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʠʝʤʥʳʡ ʧʦʢʦʡ, ʩʪʘʮʠʦʥʘʨ, ʤʝʜʠʮʠʥʩʢʠʝ ʨʘʙʦʪʥʠʢʠ. 

 

      ORGANIZATION OF WORK OF RECEPTION STAY      
      O. Pushkareva, G. Nurgazin 

      The State Children's Infectious Disease Hospital, Astana city, Kazakhstan 
     

The article systematizes the results of the study of the organization of work of the reception dormancy in 

modern conditions. 

       In the organization of work of a reception dormitory the competence of medical workers is an important factor. 

       Key words: receiving rest, hospital, medical workers. 

 

     ʁʓʄɼɸʉʊʓʈʋױ  ʄʓʉʓʅױɾ  רɸɹʓʃɼɸʋɼʓפ      
      O.A. ʇʫʰʢʘʨʝʚʘ, ɻ.ʂ. ʅײʨסʘʟʠʥʘ 

      ɸʩʪʘʥʘ ץʘʣʘʩʳʥʳש ɹʘʣʘʣʘʨ ʞץײʧʘʣʳ ʘʫʨʫʣʘʨ ʘʫʨʫʭʘʥʘʩʳ, ɸʩʪʘʥʘ פ ,.ץʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳ 
     

ʄʘץʘʣʘʜʘ ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʞʘסʜʘʡʜʘ ץʘʙʳʣʜʘʫʜʳ ײʡʳʤʜʘʩʪʳʨʫ ʞײʤʳʩʳʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥ 

ʞװʡʝʣʝʡʜʽ. 

 ʟʳʨʝʪʪʽʣʽʛʽײץ שʳʟʤʝʪʢʝʨʣʝʨʽʥʽץ ʡʳʤʜʘʩʪʳʨʫʜʘ ʤʝʜʠʮʠʥʘײ ʤʳʩʳʥײʞ שʭʘʥʘʩʳʥʳץʘʙʳʣʜʘʫ ʞʘʪʘפ       

ʤʘשʳʟʜʳ ʬʘʢʪʦʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

       ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʜʝʤʘʣʫסʘ, ʩʪʘʮʠʦʥʘʨסʘ, ʤʝʜʠʮʠʥʘʣʳץ ץʳʟʤʝʪʢʝʨʣʝʨʛʝ. 
 

      ʆʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʪʳ ʧʨʠʝʤʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʝʜʫʱʠʤ ʟʚʝʥʦʤ ʚ ʩʠʩʪʝʤʝ 
ʫʧʨʘʚʣʝʥʠʷ ʙʦʣʴʥʠʮʝʡ, ʢʦʪʦʨʫʶ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʥʘʠʚʘʞʥʝʡʰʫʶ. ʇʨʠʝʤʥʦʝ 

ʦʪʜʝʣʝʥʠʝ ï ʵʪʦ ʟʝʨʢʘʣʦ, ʚʠʟʠʪʥʘʷ ʢʘʨʪʦʯʢʘ ʙʦʣʴʥʠʮʳ. ʅʘʜʣʝʞʘʱʠʡ ʚʥʝʰʥʠʡ ʚʠʜ ʠ ʨʘʙʦʪʘ 

ʧʨʠʝʤʥʦʛʦ ʧʦʢʦʷ ʩʦʟʜʘʶʪ ʫ ʙʦʣʴʥʦʛʦ ʜʦʚʝʨʠʝ ʠ ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʢʦʣʣʝʢʪʠʚʝ ʚʩʝʡ ʙʦʣʴʥʠʮʳ, 

ʢʦʪʦʨʦʤʫ ʦʥ ʜʦʚʝʨʷʝʪ ʩʚʦʝ ʟʜʦʨʦʚʴʝ ʠ ʞʠʟʥʴ [1,2].  

      ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʫʩʧʝʭ ʣʶʙʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʞʝʩʪʚʘ 

ʬʘʢʪʦʨʦʚ, ʚʢʣʘʜ ʢʦʪʦʨʳʭ ʘʢʪʠʚʥʦ ʠʩʩʣʝʜʫʝʪʩʷ ʩ ʮʝʣʴʶ ʧʦʠʩʢʘ ʚʥʫʪʨʝʥʥʠʭ ʨʝʟʝʨʚʦʚ ʠ 

ʚʳʨʘʙʦʪʢʠ ʤʝʭʘʥʠʟʤʦʚ ʚʣʠʷʥʠʷ ʥʘ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʢʘʞʜʦʡ ʢʦʥʢʨʝʪʥʦʡ 

ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʩʠʩʪʝʤʳ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʚ ʮʝʣʦʤ. ʅʦ ʚ 

ʧʦʩʪʩʦʚʝʪʩʢʠʭ ʩʪʨʘʥʘʭ ʠʩʩʣʝʜʦʚʘʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠ, ʢʨʦʤʝ ʪʦʛʦ, ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩʠʣʫ ʧʦʩʪʦʷʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ ʠ ʮʝʥʥʦʩʪʥʳʭ ʦʨʠʝʥʪʠʨʦʚ ʚ 

ʦʙʱʝʩʪʚʝ.  

      ɺ ʧʨʠʝʤʥʳʭ ʦʪʜʝʣʝʥʠʷʭ ʧʝʨʩʦʥʘʣ ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʛʨʘʤʦʪʥʳʡ, 

ʚʥʠʤʘʪʝʣʴʥʳʡ ʠ ʦʧʝʨʘʪʠʚʥʳʡ. ɺ ʩʣʫʯʘʝ ʥʘʙʦʨʘ ʧʝʨʩʦʥʘʣʘ, ʥʝ ʦʙʣʘʜʘʶʱʠʤʠ ʫʢʘʟʘʥʥʳʤʠ 

ʢʘʯʝʩʪʚʘʤʠ ʙʫʜʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʯʠʩʣʦ ʞʘʣʦʙ ʦʪ ʥʘʩʝʣʝʥʠʷ. ʆʧʝʨʘʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ 

ʨʘʙʦʪʳ ʧʨʠʝʤʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴʶ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʙʦʣʴʥʦʛʦ ʥʝ 

ʪʦʣʴʢʦ ʧʦ ʧʨʦʬʠʣʶ ʦʪʜʝʣʝʥʠʷ, ʥʦ ʠ ʧʦ ʩʦʩʪʦʷʥʠʶ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʝʙʳʚʘʥʠʷ 

ʙʦʣʴʥʳʭ ʚ ʧʨʠʝʤʥʦʤ ʦʪʜʝʣʝʥʠʠ ʦʙʲʷʩʥʷʝʪʩʷ ʥʝ ʩʪʦʣʴʢʦ ʤʝʜʠʮʠʥʩʢʠʤʠ, ʩʢʦʣʴʢʦ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤʠ ʤʝʨʦʧʨʠʷʪʠʷʤʠ: ʨʝʛʠʩʪʨʘʮʠʝʡ, ʦʙʩʣʝʜʦʚʘʥʠʝʤ, ʵʢʩʪʨʝʥʥʳʤʠ 

ʢʦʥʩʫʣʴʪʘʮʠʷʤʠ, ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ [2].  



ʄɸפɸʃɸʃɸʈנɸ ʐʆʃʋ 

ɸʩʪʘʥʘ ʤʝʜʠʮʠʥʘʣʳϨ ʞʫʨʥʘʣʳ ˉ4(98), 2018  
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      ʅʝʤʘʣʦʚʘʞʥʳʤ ʥʝʛʘʪʠʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʢʘʯʝʩʪʚʦ ʪʨʫʜʦʚʦʡ ʞʠʟʥʠ, 

ʷʚʣʷʝʪʩʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʬʠʟʠʯʝʩʢʠʤ ʠ ʧʩʠʭʦ-ʵʤʦʮʠʦʥʘʣʴʥʳʤ 

ʟʘʪʨʘʪʘʤ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ; ʥʠʟʢʠʡ ʩʦʮʠʘʣʴʥʳʡ  ʠ ʧʨʘʚʦʚʦʡ ʩʪʘʪʫʩ ʤʝʜʠʮʠʥʩʢʦʛʦ ʨʘʙʦʪʥʠʢʘ 

[3-6].  

      ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦ ʧʨʦʙʣʝʤʝ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ 

ʧʨʠʝʤʥʦʛʦ ʦʪʜʝʣʝʥʠʷ, ʙʦʣʴʥʠʮʳ ʠʥʪʝʥʩʠʚʥʦʛʦ ʣʝʯʝʥʠʷ, ʧʦʢʘʟʘʣ, ʯʪʦ ʜʘʥʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ ʵʪʘʧʦʚ ʦʢʘʟʘʥʠʷ ʥʝʦʪʣʦʞʥʦʡ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʠ ʥʘʩʝʣʝʥʠʶ. ʅʝʩʤʦʪʨʷ, ʥʘ ʦʯʝʚʠʜʥʫʶ ʚʘʞʥʦʩʪʴ ʜʘʥʥʦʛʦ ʵʪʘʧʘ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʠ ʤʥʦʛʠʝ ʚʦʧʨʦʩʳ (ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʰʪʘʪʥʦʛʦ ʨʘʩʧʠʩʘʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ 

ʩʪʨʫʢʪʫʨʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʫʩʣʦʚʠʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʘʣʛʦʨʠʪʤʳ ʣʝʯʝʙʥʳʭ ʠ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ), ʦʩʪʘʶʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʳʤʠ  [7-9]. 

      ɿʘ ʧʝʨʠʦʜ (1993-2002 ʛʛ.) ʦʪʤʝʯʝʥ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʡ ʨʦʩʪ (ʙʦʣʝʝ 50%), ʢʘʢ 

ʯʠʩʣʘ ʦʙʨʘʪʠʚʰʠʭʩʷ ʟʘ ʥʝʦʪʣʦʞʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ ʧʘʮʠʝʥʪʦʚ, ʪʘʢ ʠ ʢʦʣʠʯʝʩʪʚʘ 

ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʦ ʥʝʦʪʣʦʞʥʳʤ ʧʦʢʘʟʘʥʠʷʤ ʚ ɻʂ ɹʉʄʇ ˉ1. ʇʨʠʝʤʥʦʝ ʦʪʜʝʣʝʥʠʝ 

ɹʉʄʇ ʠʤʝʝʪ ʨʷʜ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʪʣʠʯʠʡ - ʵʪʦ ʦʩʦʙʳʡ ʨʝʛʣʘʤʝʥʪ ʨʘʙʦʪʳ, ʦʙʷʟʘʪʝʣʴʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʪʜʝʣʴʥʦʛʦ ʪʘʨʠʬʘ ʚ ʩʠʩʪʝʤʝ 

ʆʄʉ, ʨʘʩʯʝʪ ʰʪʘʪʥʦʛʦ ʨʘʩʧʠʩʘʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʨʦʚʥʝʤ ʥʘʛʨʫʟʢʠ. ʆʩʥʦʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʙʨʘʪʠʚʰʠʭʩʷ ʙʦʣʴʥʳʭ ʟʘ ʥʝʦʪʣʦʞʥʦʡ ʧʦʤʦʱʴʶ (66%) ʜʦʩʪʘʚʣʷʝʪʩʷ ʙʨʠʛʘʜʘʤʠ ʩʢʦʨʦʡ 

ʧʦʤʦʱʠ. ʂʦʣʠʯʝʩʪʚʦ ʧʘʮʠʝʥʪʦʚ ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʩʪʘʮʠʦʥʘʨ ʚ ʪʷʞʝʣʦʤ ʠ ʩʨʝʜʥʝʪʷʞʝʣʦʤ 

ʩʦʩʪʦʷʥʠʠ (ʧʦ ʰʢʘʣʝ Apache II) ʫʜʚʦʠʣʦʩʴ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʠ ʩʦʩʪʘʚʠʣʦ ʚ 2005 ʛʦʜʫ 

ʙʦʣʝʝ 70% ʦʪ ʚʩʝʭ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚ ɹʉʄʇ ˉ 1. 

      ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʥʝʜʨʝʥʥʦʛʦ ʥʘ ʦʩʥʦʚʝ 

ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʢʦʤʧʣʝʢʩʘ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʨʘʙʦʪʳ 

ʧʨʠʝʤʥʦʛʦ ʦʪʜʝʣʝʥʠʷ. ʉʦʢʨʘʪʠʣʘʩʴ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʝʙʳʚʘʥʠʷ ʧʘʮʠʝʥʪʦʚ ʚ 

ʧʨʠʝʤʥʦʤ ʦʪʜʝʣʝʥʠʠ, ʧʨʠ ʵʪʦʤ 94,5% (2005 ʛʦʜ) ʠʟ ʥʠʭ ʥʘʧʨʘʚʣʷʣʠʩʴ ʚ ʧʨʦʬʠʣʴʥʳʝ 

ʦʪʜʝʣʝʥʠʷ ʫʞʝ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʜʠʘʛʥʦʟʦʤ (1997 ʛʦʜ ð 60,7%). ʕʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʩʥʠʞʝʥʠʶ ʩʨʝʜʥʝʡ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʨʝʙʳʚʘʥʠʷ ʚ ʮʝʣʦʤ ʧʦ ʩʪʘʮʠʦʥʘʨʫ ʩ 12,3 ʜʥʷ (1997 ʛʦʜ) ʜʦ 

8,4 (2005 ʛʦʜ) ʠ, ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʪʝʤʧʳ ʧʨʠʨʦʩʪʘ 

ʩʪʦʠʤʦʩʪʠ 1 ʢʦʡʢʦ/ʜʥʷ ʙʳʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʪʝʤʧʳ ʧʨʠʨʦʩʪʘ ʩʪʦʠʤʦʩʪʠ ʣʝʯʝʥʠʷ 1 

ʙʦʣʴʥʦʛʦ. ɺʦʟʨʦʩʣʘ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʧʘʮʠʝʥʪʦʚ ʨʘʙʦʪʦʡ ʧʨʠʝʤʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʩ 73% ʚ 

2002 ʛʦʜʫ ʜʦ 96% ʚ 2005 ʛʦʜʫ [7]. 

      ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʩʨʝʜʠ ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʧʨʠʝʤʥʳʡ ʧʦʢʦʡ ʙʦʣʴʥʳʭ  ʥʘʙʣʶʜʘʝʪʩʷ  

ʨʦʩʪ ʢʦʥʪʠʥʛʝʥʪʘ ʪʷʞʝʣʳʭ ʧʘʮʠʝʥʪʦʚ, ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʧʦʩʪʨʘʜʘʚʰʠʭ ʩ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤʠ 

ʤʥʦʞʝʩʪʚʝʥʥʳʤʠ ʪʨʘʚʤʘʤʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ,  ʥʘʨʷʜʫ ʩ ʵʢʩʪʨʝʥʥʳʤʠ ʨʝʘʥʠʤʘʮʠʦʥʥʳʤʠ 

ʤʝʨʦʧʨʠʷʪʠʷʤʠ ʚ ʧʨʠʝʤʥʦʤ ʧʦʢʦʝ ʙʦʣʴʥʦʡ ʜʦʣʞʝʥ ʵʢʩʪʨʝʥʥʦ ʛʦʪʦʚʠʪʴʩʷ ʢ ʩʝʨʴʝʟʥʳʤ 

ʭʠʨʫʨʛʠʯʝʩʢʠʤ ʚʤʝʰʘʪʝʣʴʩʪʚʘʤ. ɺ ʵʪʦʤ ʧʣʘʥʝ ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʪʘʢʦʡ 

ʬʘʢʪʦʨ, ʢʘʢ ʙʣʠʟʦʩʪʴ ʨʘʩʧʦʣʦʞʝʥʠʷ ʢ ʧʨʠʝʤʥʦʤʫ ʦʪʜʝʣʝʥʠʶ ʦʧʝʨʘʮʠʦʥʥʳʭ ʙʣʦʢʦʚ. ɺ 6 ʠʟ 8 

ʠʟʫʯʝʥʥʳʭ ʙʦʣʴʥʠʮ ʦʧʝʨʘʮʠʦʥʥʳʝ ʙʣʦʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʪʦʤ ʞʝ ʟʜʘʥʠʠ, ʛʜʝ ʠ ʧʨʠʝʤʥʦʝ 

ʦʪʜʝʣʝʥʠʝ, ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʪ 30 ʜʦ 80 ʤʝʪʨʦʚ. ʀ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʥʘ ʜʨʫʛʦʤ ʵʪʘʞʝ - ʧʨʠ 

ʥʘʣʠʯʠʠ ʩʧʝʮʠʘʣʴʥʳʭ ʣʠʬʪʦʚ ʙʦʣʴʥʦʡ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʘʚʣʝʥ ʠʟ ʧʨʠʝʤʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʚ 

ʦʧʝʨʘʮʠʦʥʥʫʶ ʚ ʩʨʝʜʥʝʤ ʟʘ 3-5 ʤʠʥ. ʆʜʥʘʢʦ, ʚ ʜʚʫʭ ʙʦʣʴʥʠʮʘʭ ʩʪʘʨʦʡ ʧʦʩʪʨʦʡʢʠ 

ʦʧʝʨʘʮʠʦʥʥʳʝ ʙʣʦʢʠ ʥʘʭʦʜʷʪʩʷ ʜʨʫʛʠʭ ʢʦʨʧʫʩʘʭ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʵʢʩʪʨʝʥʥʫʶ ʜʦʩʪʘʚʢʫ 

ʙʦʣʴʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʙʣʦʢ. ʀʤʝʥʥʦ ʚ ʪʘʢʠʭ ʩʪʘʮʠʦʥʘʨʘʭ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʩʣʝʜʫʝʪ ʦʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʪʴ ʨʘʟʚʠʪʠʶ ʧʘʣʘʪ (ʙʣʦʢʦʚ) ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʘʧʠʠ ʨʝʘʥʠʤʘʮʠʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʨʠʝʤʥʦʤ ʦʪʜʝʣʝʥʠʠ. 

      ɺ ʧʨʠʝʤʥʳʝ ʦʪʜʝʣʝʥʠʷ ʠʟʫʯʝʥʥʳʭ ʙʦʣʴʥʠʮ ʧʦʩʪʫʧʠʣʦ ʟʘ ʛʦʜ 26,3% ʦʪ ʚʩʝʭ 

ʦʙʨʘʪʠʚʰʠʭʩʷ ʙʦʣʴʥʳʭ, ʢʦʪʦʨʳʝ ʥʝ ʥʫʞʜʘʶʪʩʷ ʚ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ. ʊʘʢʞʝ ʙʦʣʴʥʳʝ ʧʦʣʫʯʘʶʪ 

ʚ ʧʨʠʝʤʥʦʤ ʦʪʜʝʣʝʥʠʠ ʣʝʯʝʙʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʫʶ ʧʦʤʦʱʴ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪʧʫʩʢʘʶʪʩʷ 

ʜʦʤʦʡ. ɺ ʩʨʝʜʥʝʤ ʙʦʣʴʥʠʮʘʭ ʤʦʱʥʦʩʪʴʶ ʩʚʳʰʝ 1000 ʢʦʝʢ ʝʞʝʜʥʝʚʥʦ ʦʢʘʟʳʚʘʝʪʩʷ 

ʘʤʙʫʣʘʪʦʨʥʘʷ ʧʦʤʦʱʴ 40 - 45 ʙʦʣʴʥʳʤ. ɹʝʟʫʩʣʦʚʥʦ, ʧʨʠ ʨʘʩʯʝʪʝ ʰʪʘʪʦʚ, ʨʘʩʭʦʜʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʧʦʪʦʢʦʚ ʠ ʤʘʨʰʨʫʪʦʚ ʜʚʠʞʝʥʠʷ ʙʦʣʴʥʳʭ ʚ ʧʨʠʝʤʥʳʭ ʦʪʜʝʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 
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ʫʯʠʪʳʚʘʪʴ ʩʪʦʣʴ ʙʦʣʴʰʫʶ ʜʦʣʶ ʙʦʣʴʥʳʭ, ʢʦʪʦʨʳʤ ʜʦʣʞʥʘ ʙʳʪʴ ʦʢʘʟʘʥʘ ʣʠʰʴ ʘʤʙʫʣʘʪʦʨʥʘʷ 

ʧʦʤʦʱʴ. 

      ʐʪʘʪʳ ʧʨʠʝʤʥʳʭ ʦʪʜʝʣʝʥʠʡ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʚ ʨʘʟʥʳʭ ʩʪʘʮʠʦʥʘʨʘʭ ʠ ʟʘʚʠʩʷʪ 

ʥʝ ʪʦʣʴʢʦ ʠ ʥʝ ʩʪʦʣʴʢʦ ʦʪ ʤʦʱʥʦʩʪʠ ʩʪʘʮʠʦʥʘʨ; ʩʢʦʣʴʢʦ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʝʞʫʨʩʪʚ ʧʦ 

ʩʢʦʨʦʡ ʧʦʤʦʱʠ ʚ ʥʝʜʝʣʶ, ʧʨʦʬʠʣʷ ʙʨʠʛʘʜ, ʧʦʨʷʜʢʘ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʤʦʱʠ ʧʨʠ ʥʝʢʦʪʦʨʳʭ 

ʟʘʙʦʣʝʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ. 

      ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʤʥʦʛʦʦʙʨʘʟʠʝ ʙʦʣʴʰʠʥʩʪʚʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʧʘʨʘʤʝʪʨʦʚ 

ʧʨʠʝʤʥʳʭ ʦʪʜʝʣʝʥʠʡ (ʩʪʨʫʢʪʫʨʳ, ʰʪʘʪʦʚ, ʨʘʟʥʳʭ ʜʥʝʡ ʜʝʞʫʨʩʪʚ ʧʦ ʩʢʦʨʦʡ ʧʦʤʦʱʠ, ʨʘʟʥʳʭ 

ʧʦʪʦʢʦʚ ʙʦʣʴʥʳʭ ʧʦ ʧʨʦʬʠʣʶ, ʨʘʟʣʠʯʥʦʡ ʦʩʥʘʱʝʥʥʦʩʪʠ ʘʧʧʘʨʘʪʫʨʦʡ, ʨʘʟʥʳʭ ʘʨʭʠʪʝʢʪʫʨʥʦ-

ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʠʝʤʥʳʭ ʦʪʜʝʣʝʥʠʡ, ʦʧʳʪʘ ʠ ʩʭʝʤ ʧʨʠ ʦʢʘʟʘʥʠʠ ʵʢʩʪʨʝʥʥʦʡ 

ʨʝʘʥʠʤʘʮʠʦʥʥʦʡ ʧʦʤʦʱʠ) ʪʨʝʙʫʝʪʩʷ ʩʪʨʦʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʧʦʜʭʦʜ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠʝʤʥʳʭ ʦʪʜʝʣʝʥʠʡ ʚ ʩʣʫʯʘʷʭ ʧʦʩʪʫʧʣʝʥʠʷ ʫʨʛʝʥʪʥʳʭ ʙʦʣʴʥʳʭ [7-9]. 

      ɺ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʪʳ ʧʨʠʝʤʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʙʦʣʴʥʳʭ ʧʦ ʫʯʨʝʞʜʝʥʠʷʤ, ʥʘʧʨʘʚʠʚʰʠʤ ʠʭ ʚ ʩʪʘʮʠʦʥʘʨ. ʀʟ ʦʙʱʝʛʦ ʯʠʩʣʘ 

ʧʦʩʪʫʧʠʚʰʠʭ ʚ ʩʪʘʮʠʦʥʘʨ ʧʦ ʵʢʩʪʨʝʥʥʳʤ ʧʦʢʘʟʘʥʠʷʤ 1/2 (50,0%) ʙʦʣʴʥʳʭ ʧʦʩʪʫʧʠʣʘ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ ʚʨʘʯʝʡ ʩʢʦʨʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʝʱʝ 43,9% - ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʚʨʘʯʝʡ 

ʧʦʣʠʢʣʠʥʠʢ, 4,4% - ʩʦʩʪʘʚʠʣʠ ʙʦʣʴʥʳʝ, ʦʙʨʘʪʠʚʰʠʝʩʷ ʚ ʧʨʠʝʤʥʦʝ ʦʪʜʝʣʝʥʠʝ ʙʝʟ 

ʥʘʧʨʘʚʣʝʥʠʷ ʠ 1,7% - ʥʦ ʥʘʧʨʘʚʣʝʥʠʶ ʚʨʘʯʝʡ ʜʨʫʛʠʭ ʫʯʨʝʞʜʝʥʠʡ. 

      ʇʦʪʦʢ ʙʦʣʴʥʳʭ, ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʧʨʠʝʤʥʦʝ ʦʪʜʝʣʝʥʠʝ ʩʪʘʮʠʦʥʘʨʘ, ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʩʝʟʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ, ʥʦ ʦʥʠ ʥʝ ʩʪʦʣʴ ʚʳʨʘʞʝʥʳ, ʢʘʢ ʵʪʦ ʠʤʝʣʦ ʤʝʩʪʦ ʚ ʧʨʦʰʣʦʤ. ʉʫʤʤʠʨʫʷ 

ʜʦʣʶ ʧʦʩʪʫʧʣʝʥʠʡ ʧʦ ʤʝʩʷʮʘʤ ʦʜʥʦʛʦ ʩʝʟʦʥʘ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʠʤʦʡ ʧʦʩʪʫʧʘʝʪ 27,0% 

ʚʩʝʭ ʙʦʣʴʥʳʭ, ʚʝʩʥʦʡ - 25,9%, ʣʝʪʦʤ - 23,4% ʠ ʦʩʝʥʴʶ 23,7% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʧʦʩʪʫʧʣʝʥʠʡ ʟʘ 

ʛʦʜ. 

      ʇʦʩʪʫʧʣʝʥʠʝ ʙʦʣʴʥʳʭ ʚ ʧʨʠʝʤʥʦʝ ʦʪʜʝʣʝʥʠʝ ʩʪʘʮʠʦʥʘʨʦʚ ʧʨʦʠʩʭʦʜʠʪ ʥʝʨʘʚʥʦʤʝʨʥʦ 

ʧʦ ʜʥʷʤ ʥʝʜʝʣʠ ʠ ʯʘʩʘʤ ʩʫʪʦʢ, ʯʪʦ ʪʘʢʞʝ ʚʘʞʥʦ ʟʥʘʪʴ ʜʣʷ ʧʨʘʚʠʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ 

ʪʘʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʙʦʣʴʥʠʮ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʜʦʣʷ ʧʦʩʪʫʧʠʚʰʠʭ ʚ ʧʨʠʝʤʥʦʝ ʦʪʜʝʣʝʥʠʝ, 

ʦʪʤʝʯʘʝʪʩʷ ʢ ʢʦʥʮʫ ʥʝʜʝʣʠ: ʚ ʧʷʪʥʠʮʫ ʠ ʚ ʩʫʙʙʦʪʫ ʧʦʩʪʫʧʘʝʪ ʙʦʣʝʝ 1 /3 (33,9%) ʙʦʣʴʥʳʭ ʦʪ 

ʦʙʱʝʛʦ ʯʠʩʣʘ ʧʦʩʪʫʧʣʝʥʠʡ ʟʘ ʥʝʜʝʣʶ. ɺ ʠʟʚʝʩʪʥʦʡ ʩʪʝʧʝʥʠ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ ʩʪʨʫʢʪʫʨʝ 

ʚʩʝʭ ʧʦʩʪʫʧʠʚʰʠʭ ʧʦ ʵʢʩʪʨʝʥʥʳʤ ʧʦʢʘʟʘʥʠʷʤ, ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʩʦʩʪʘʚʣʷʶʪ ʧʦʩʪʫʧʠʚʰʠʝ ʩ 

ʪʨʘʚʤʘʤʠ, ʘ ʫʨʦʚʝʥʴ ʪʨʘʚʤʘʪʠʟʤʘ ʢ ʢʦʥʮʫ ʥʝʜʝʣʠ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʨʦʩʪʫ. 

      ʆʩʦʙʝʥʥʦ ʚʳʨʘʞʝʥʘ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʧʦʩʪʫʧʣʝʥʠʷ ʙʦʣʴʥʳʭ ʧʦ ʵʢʩʪʨʝʥʥʳʤ 

ʧʦʢʘʟʘʥʠʷʤ ʧʦ ʯʘʩʘʤ ʩʫʪʦʢ. ɹʦʣʝʝ 2/3 (70,1%) ʵʢʩʪʨʝʥʥʳʭ ʙʦʣʴʥʳʭ ʧʦʩʪʫʧʘʝʪ ʚ ʧʝʨʠʦʜ ʩ 15 

ʯʘʩʦʚ ʜʥʷ ʜʦ 9 ʯʘʩʦʚ ʫʪʨʘ, ʪ.ʝ. ʢʦʛʜʘ ʚ ʙʦʣʴʥʠʮʝ ʥʘʭʦʜʠʪʩʷ ʪʦʣʴʢʦ ʜʝʞʫʨʥʳʡ ʧʝʨʩʦʥʘʣ. ʇʨʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʦʩʪʫʧʣʝʥʠʡ ʧʦ ʨʘʚʥʦʤʝʨʥʳʤ ʯʘʩʦʚʳʤ ʧʝʨʠʦʜʘʤ ʚʠʜʥʦ, ʯʪʦ ʙʦʣʴʰʝ ʚʩʝʛʦ 

(36,0%) ʙʦʣʴʥʳʭ ʧʦʩʪʫʧʘʝʪ ʩ 15 ʜʦ 21 ʯʘʩ., ʘ ʤʝʥʴʰʝ ʚʩʝʛʦ (9,3%) - ʩ 03 ʜʦ 09 ʯʘʩʦʚ ʫʪʨʘ. 

ɼʣʷ ʧʨʘʚʠʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʧʨʠʝʤʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ 

ʩʪʨʫʢʪʫʨʫ ʧʦʩʪʫʧʘʶʱʠʭ ʙʦʣʴʥʳʭ ʧʦ ʜʠʘʛʥʦʟʘʤ. ɺ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʚʘʶʱʝʡʩʷ "ʪʨʘʚʤʘʪʠʯʝʩʢʦʡ 

ʵʧʠʜʝʤʠʠ" ʚ ʩʪʨʫʢʪʫʨʝ ʧʦʩʪʫʧʠʚʰʠʭ ʚ ʧʨʠʝʤʥʳʝ ʦʪʜʝʣʝʥʠʷ ʙʦʣʴʥʠʮ, ʨʘʙʦʪʘʶʱʠʭ ʢʘʢ 

ʙʦʣʴʥʠʮʳ ʩʢʦʨʦʡ ʧʦʤʦʱʠ, 1-ʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʧʦʩʪʫʧʠʚʰʠʝ ʩ ʪʨʘʚʤʘʤʠ - 47,0%, 2-ʦʝ ʠ 3-ʝ 

ʜʝʣʷʪ ʧʨʘʢʪʠʯʝʩʢʠ ʩ ʦʜʠʥʘʢʦʚʳʤ ʫʜʝʣʴʥʳʤ ʚʝʩʦʤ ʙʦʣʴʥʳʝ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʦʨʛʘʥʦʚ 

ʧʠʱʝʚʘʨʝʥʠʷ (10,4%) ʠ ʦʨʛʘʥʦʚ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ (10,2%). ɺ ʩʫʤʤʝ ʥʘ ʜʘʥʥʳʝ 3 ʢʣʘʩʩʘ 

ʙʦʣʝʟʥʝʡ ʧʨʠʭʦʜʠʪʩʷ 2/3 (67,6%) ʚʩʝʭ ʙʦʣʴʥʳʭ, ʧʦʩʪʫʧʠʚʰʠʭ ʧʦ ʵʢʩʪʨʝʥʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʚ 

ʧʨʠʝʤʥʦʝ ʦʪʜʝʣʝʥʠʝ ʠʟʫʯʝʥʥʦʛʦ ʩʪʘʮʠʦʥʘʨʘ. 

      ʅʘʙʣʶʜʘʶʱʠʡʩʷ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʨʦʩʪ ʘʣʢʦʛʦʣʠʟʤʘ ʠ ʧʴʷʥʩʪʚʘ, 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ  ʤʝʩʪ ʜʣʷ  ʣʠʮ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʘʣʢʦʛʦʣʴʥʦʤ ʦʧʴʷʥʝʥʠʠ, ʘ 

ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝ ʜʦʩʪʘʪʦʯʥʦʛʦ ʯʠʩʣʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʦʪʜʝʣʝʥʠʡ ʠ ʙʦʣʴʥʠʮ ʧʦ ʧʨʠʝʤʫ 

ʪʨʘʚʤʠʨʦʚʘʥʥʳʭ ʚ ʩʦʩʪʦʷʥʠʠ ʘʣʢʦʛʦʣʴʥʦʛʦ ʦʧʴʷʥʝʥʠʷ - ʧʦʩʣʫʞʠʣʠ ʧʨʠʯʠʥʦʡ ʪʦʛʦ, ʯʪʦ 

ʢʘʞʜʳʡ 6-ʡ ʙʦʣʴʥʦʡ, ʧʦʩʪʫʧʠʚʰʠʡ ʚ ʧʨʠʝʤʥʦʝ ʦʪʜʝʣʝʥʠʝ ʙʦʣʴʥʠʮʳ, ʙʳʣ ʚ ʩʦʩʪʦʷʥʠʠ 

ʘʣʢʦʛʦʣʴʥʦʛʦ ʦʧʴʷʥʝʥʠʷ. ɽʩʣʠ ʚ ʩʨʝʜʥʝʤ ʣʠʮʘ, ʜʦʩʪʘʚʣʝʥʥʳʝ ʚ ʣʝʯʝʙʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʚ  
ʩʦʩʪʦʷʥʠʠ ʘʣʢʦʛʦʣʴʥʦʛʦ ʦʧʴʷʥʝʥʠʷ, ʩʦʩʪʘʚʠʣʠ 15,4%, ʪʦ ʩʨʝʜʠ ʧʦʩʪʫʧʠʚʰʠʭ ʧʘʮʠʝʥʪʦʚ ʩ 

ʫʰʠʙʘʤʠ ʪʘʢʦʚʳʭ  ʦʢʘʟʘʣʦʩʴ 24,0%, ʨʘʥʘʤʠ - 29,6%, ʙʝʟ ʜʠʘʛʥʦʟʘ, ʪ.ʝ. ʧʨʘʢʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ 

- 50,0%,  ʦʩʪʨʳʤʠ ʦʪʨʘʚʣʝʥʠʷʤʠ - 90,0% [7-9]. 
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      ɽʩʣʠ ʙʦʣʴʥʳʝ ʠ ʣʠʮʘ ʩ ʪʨʘʚʤʘʤʠ ʚ ʩʦʩʪʦʷʥʠʠ ʘʣʢʦʛʦʣʴʥʦʛʦ ʦʧʴʷʥʝʥʠʷ ʩʝʨʴʝʟʥʦ 

ʦʩʣʦʞʥʷʶʪ ʨʘʙʦʪʫ ʧʝʨʩʦʥʘʣʘ ʧʨʠʝʤʥʦʛʦ ʦʪʜʝʣʝʥʠʷ, ʪʨʝʙʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʰʪʘʪʘ 

ʬʝʣʴʜʰʝʨʦʚ ʠ ʩʘʥʠʪʘʨʦʚ, ʩʧʝʮʠʘʣʴʥʳʭ ʧʦʤʝʱʝʥʠʡ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʥʠʤʠ, ʪʦ ʣʠʮʘ ʚ 

ʩʦʩʪʦʷʥʠʠ ʘʣʢʦʛʦʣʴʥʦʛʦ ʦʧʴʷʥʝʥʠʷ ç ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʪʨʘʚʤʘʤʠ, ʯʘʩʪʦ ʥʝ ʪʨʝʙʫʶʱʠʤʠ 

ʚʨʘʯʝʙʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʊʝʤ ʙʦʣʝʝ, ʯʪʦ ʣʠʮʘ, ʦʢʘʟʘʚʰʠʝʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʤʠ, ʥʝ 

ʪʦʣʴʢʦ ʥʘʨʫʰʘʶʪ ʨʘʙʦʪʫ ʧʨʠʝʤʥʦʛʦ ʦʪʜʝʣʝʥʠʷ, ʥʦ ʥʝʨʝʜʢʦ ʩʚʦʜʷʪ ʵʪʫ ʨʘʙʦʪʫ ʢ 

ʥʝʩʚʦʡʩʪʚʝʥʥʳʤ ʜʣʷ ʧʨʠʝʤʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʠ ʩʪʘʮʠʦʥʘʨʘ ʚ ʮʝʣʦʤ ʬʫʥʢʮʠʷʤ ʚʳʪʨʝʟʚʠʪʝʣʷ. 

      ʅʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʧʨʠʝʤʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʪʘʢʪʠʢʝ ʝʛʦ 

ʧʝʨʩʦʥʘʣʘ ʠʛʨʘʝʪ ʩʦʩʪʦʷʥʠʝ ʙʦʣʴʥʦʛʦ, ʜʦʩʪʘʚʣʝʥʥʦʛʦ ʚ ʩʪʘʮʠʦʥʘʨ. ʉʨʝʜʠ ʚʩʝʭ ʧʦʩʪʫʧʠʚʰʠʭ ʚ 

ʧʨʠʝʤʥʦʝ ʦʪʜʝʣʝʥʠʝ ʧʦ ʵʢʩʪʨʝʥʥʳʤ ʧʦʢʘʟʘʥʠʷʤ ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ (76,5%) ʩʦʩʪʘʚʠʣʠ ʙʦʣʴʥʳʝ 

ʚ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʝʱʝ 17,5% - ʚ ʩʦʩʪʦʷʥʠʠ ʩʨʝʜʥʝʡ ʪʷʞʝʩʪʠ, ʘ 4,2% 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʦʣè ʙʦʣʴʥʳʭ ʚ ʪʷʞʝʣʦʤ ʩʦʩʪʦʷʥʠʠ ʠ 1,8% - ʵʪʦ ʙʦʣʴʥʳʝ ʚ ʰʦʢʝ. ɼʚʘ 

ʢʦʨʨʝʣʠʨʫʶʱʠʭ ʬʘʢʪʦʨʘ: ʜʠʘʛʥʦʟ ʠ ʚʦʟʨʘʩʪ - ʩʘʤʳʤ ʟʘʤʝʪʥʳʤ ʦʙʨʘʟʦʤ ʚʣʠʷʶʪ ʥʘ ʵʪʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ. 

      ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʘʚʠʣʴʥʦʛʦ ʜʘʣʴʥʝʡʰʝʛʦ ʤʘʨʰʨʫʪʘ ʧʦʩʪʫʧʠʚʰʝʛʦ ʙʦʣʴʥʦʛʦ ʠ 

ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʝʤʫ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʚ ʧʨʠʝʤʥʦʤ ʦʪʜʝʣʝʥʠʠ ʣʝʯʝʙʥʦ-

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʙʦʣʴʰʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʪʦʯʥʦʩʪʴ ʜʠʘʛʥʦʩʪʠʢʠ. ʇʨʦʮʝʥʪ 

ʩʦʚʧʘʜʝʥʠʷ ʜʠʘʛʥʦʟʦʚ ʚʨʘʯʝʡ, ʥʘʧʨʘʚʣʷʶʱʠʭ ʙʦʣʴʥʳʭ ʚ ʩʪʘʮʠʦʥʘʨ, ʠ ʚʨʘʯʝʡ ʧʨʠʝʤʥʳʭ 

ʦʪʜʝʣʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 81,8% (ʧʨʠʯʝʤ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʜʠʘʛʥʦʟʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ʫʢʨʫʧʥʝʥʥʦʡ 

ʛʨʫʧʧʠʨʦʚʢʝ ʜʠʘʛʥʦʟʦʚ, ʚ ʢʦʪʦʨʦʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʛʨʫʧʧʘ ʚʢʣʶʯʘʣʘ ʧʨʘʢʪʠʯʝʩʢʠ ʮʝʣʳʡ ʢʣʘʩʩ 

ʟʘʙʦʣʝʚʘʥʠʡ). ʇʨʦʮʝʥʪ ʩʦʚʧʘʜʝʥʠʷ ʜʠʘʛʥʦʟʦʚ ʚʨʘʯʝʡ ʧʨʠʝʤʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʠ ʚʨʘʯʝʡ 

ʤʝʜʠʮʠʥʩʢʠʭ ʦʪʜʝʣʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 92,6%. 

      ʊʦʯʥʦʩʪʴ ʜʠʘʛʥʦʩʪʠʢʠ ʚ ʧʨʠʝʤʥʦʤ ʦʪʜʝʣʝʥʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʥʦʛʠʤʠ ʬʘʢʪʦʨʘʤʠ: 

ʢʚʘʣʠʬʠʢʘʮʠʝʡ ʜʝʞʫʨʥʳʭ ʚʨʘʯʝʡ, ʫʨʦʚʥʝʤ ʠ ʚʦʟʤʦʞʥʦʩʪʷʤ  ʣʘʙʦʨʘʪʦʨʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʢʦʥʩʫʣʴʪʘʪʠʚʥʦʡ ʧʦʤʦʱʴʶ, ʥʘʧʨʷʞʝʥʥʦʩʪʴʶ ʧʦʪʦʢʘ 

ʙʦʣʴʥʳʭ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤʠ ʧʨʠʯʠʥʘʤʠ [7-9]. 

      ʅʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʚ ʪʦʯʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʧʨʠʝʤʥʦʤ ʦʪʜʝʣʝʥʠʠ ʠʛʨʘʶʪ 

ʚʨʘʯʠ-ʢʦʥʩʫʣʴʪʘʥʪʳ. ɺ ʩʨʝʜʥʝʤ ʜʣʷ 30,5% ʙʦʣʴʥʳʭ ʧʦʩʪʫʧʠʚʰʠʭ ʚ ʧʨʠʝʤʥʦʝ ʦʪʜʝʣʝʥʠʝ ʧʦ 

ʵʢʩʪʨʝʥʥʳʤ ʧʦʢʘʟʘʥʠʷʤ, ʧʦʪʨʝʙʦʚʘʣʠʩʴ ʢʦʥʩʫʣʴʪʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʧʨʠʯʝʤ ʩ 

ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʙʦʣʴʥʳʝ ʧʦʪʨʝʙʦʚʘʣʠ ʧʦʚʪʦʨʥʫʶ ʢʦʥʩʫʣʴʪʘʮʠʶ ʠʣʠ 

ʢʦʥʩʫʣʴʪʘʮʠʶ ʚʪʦʨʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʚ ʨʘʩʯʝʪʝ ʥʘ 100 ʧʘʮʠʝʥʪʦʚ ʚ ʧʨʠʝʤʥʦʤ ʦʪʜʝʣʝʥʠʠ 

ʧʦʪʨʝʙʦʚʘʣʦʩʴ 35 ʢʦʥʩʫʣʴʪʘʮʠʡ. 

      ɼʣʷ ʨʝʰʝʥʠʷ ʦʜʥʦʡ ʠʟ ʩʚʦʠʭ ʚʘʞʥʝʡʰʠʭ ʬʫʥʢʮʠʡ - ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ - ʚ ʧʨʠʝʤʥʦʤ 

ʦʪʜʝʣʝʥʠʠ ʧʨʦʚʦʜʷʪʩʷ ʨʘʟʣʠʯʥʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʟ ʦʙʱʝʛʦ ʯʠʩʣʘ 

ʧʦʩʪʫʧʠʚʰʠʭ ʙʦʣʴʥʳʭ ʫ 27,2% ʥʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʚ ʧʨʠʝʤʥʦʤ ʦʪʜʝʣʝʥʠʠ ʥʠʢʘʢʠʭ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ ʫ 72,8% ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʨʘʟʣʠʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʪʦʤ 

ʯʠʩʣʝ, ʫ 24,8% ʙʦʣʴʥʳʭ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦ ʜʚʘ ʠ ʙʦʣʝʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʩʝʛʦ ʚ ʨʘʩʯʝʪʝ ʥʘ 100 

ʧʦʩʪʫʧʠʚʰʠʭ ʚ ʧʨʠʝʤʥʦʝ ʦʪʜʝʣʝʥʠʝ ʙʦʣʴʥʳʭ ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʚ ʩʨʝʜʥʝʤ 97,9 ʨʘʟʣʠʯʥʳʭ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʠʯʝʤ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʪʨʝʙʦʚʘʣʠʩʴ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ (52,9 ʥʘ 100 ʙʦʣʴʥʳʭ), ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʦʚʠ (21,2) ʠ ʕʂɻ (20,2) [9]. 

      ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʫʥʢʮʠʡ ʧʨʠʝʤʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʙʦʣʴʥʳʤʠ, ʧʦʩʪʫʧʠʚʰʠʤʠ ʚ ʧʨʠʝʤʥʦʝ ʦʪʜʝʣʝʥʠʝ ʧʦ ʵʢʩʪʨʝʥʥʳʤ ʧʦʢʘʟʘʥʠʷʤ. 

ʅʘʙʣʶʜʝʥʠʝ ʧʦʪʨʝʙʦʚʘʣ ʢʘʞʜʳʡ 10-ʳʡ (11,5%) ʧʦʩʪʫʧʠʚʰʠʡ ʙʦʣʴʥʦʡ, ʘ ʘʙʩʦʣʶʪʥʦʝ 

ʙʦʣʴʰʠʥʩʪʚʦ (88,5%) ʥʝ ʥʫʞʜʘʣʠʩʴ ʚ ʥʘʙʣʶʜʝʥʠʠ ʠ ʤʦʛʣʠ ʙʳʪʴ ʩʨʘʟʫ ʞʝ ʧʦʩʣʝ ʨʝʛʠʩʪʨʘʮʠʠ, 

ʫʩʪʘʥʦʚʣʝʥʠʠ ʜʠʘʛʥʦʟʘ ʦʢʘʟʘʥʠʷ ʣʝʯʝʙʥʦʡ ʧʦʤʦʱʠ ʵʚʘʢʫʠʨʦʚʘʥʳ ʥʘ ʤʝʜʠʮʠʥʩʢʦʝ ʦʪʜʝʣʝʥʠʝ 

ʠʣʠ ʦʪʧʨʘʚʣʝʥʳ ʜʦʤʦʡ. 

      ʀʟ ʚʩʝʭ ʙʦʣʴʥʳʭ, ʢʦʪʦʨʳʝ ʥʫʞʜʘʣʠʩʴ ʚ ʥʘʙʣʶʜʝʥʠʠ ʚ ʧʨʠʝʤʥʦʤ ʦʪʜʝʣʝʥʠʠ,  

ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ 61,3% ʥʫʞʜʘʣʠʩʴ ʚ ʥʘʙʣʶʜʝʥʠʠ ʩ ʮʝʣʴʶ ʚʳʪʨʝʟʚʣʝʥʠʷ. ɽʱʝ 27,3% - 

ʥʫʞʜʘʣʠʩʴ ʚ ʥʘʙʣʶʜʝʥʠʠ ʩ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʮʝʣʴʶ, 11,4% - ʣʝʯʝʙʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟ ʚʩʝʭ ʧʦʩʪʫʧʠʚʰʠʭ ʙʦʣʴʥʳʭ 4,4% ʥʫʞʜʘʣʠʩʴ ʚ ʦʙʩʝʨʚʘʮʠʠ ʚ ʧʨʠʝʤʥʦʤ 

ʦʪʜʝʣʝʥʠʠ ʩ ʣʝʯʝʙʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʮʝʣʴʶ, ʜʣʷ ʯʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ 

ʩʧʝʮʠʘʣʴʥʳʝ ʢʦʡʢʠ, ʘ 7,1% ʧʦʩʪʫʧʠʚʰʠʭ ʥʫʞʜʘʣʠʩʴ ʚ ʦʙʩʝʨʚʘʮʠʠ ʩ ʮʝʣʴʶ ʚʳʪʨʝʟʚʣʝʥʠʷ, ʣʷ 
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ʯʝʛʦ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʩʧʝʮʠʘʣʴʥʦ ʦʙʦʨʫʜʦʚʘʥʥʦʝ ʧʦʤʝʱʝʥʠʝ-ʠʟʦʣʷʪʦʨ ʠ 

ʩʧʝʮʠʘʣʴʥʳʡ ʰʪʘʪ. 

      ʆʪʚʝʪʩʪʚʝʥʥʦʡ ʬʫʥʢʮʠʝʡ ʧʨʠʝʤʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʢʘʟʘʥʠʝ ʣʝʯʝʙʥʦʡ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ, ʧʝʨʚʦʡ ʧʦʤʦʱʠ. ʀʟ ʦʙʱʝʛʦ ʯʠʩʣʘ ʧʦʩʪʫʧʠʚʰʠʭ ʚ ʧʨʠʝʤʥʦʝ ʦʪʜʝʣʝʥʠʝ ʙʦʣʴʥʳʭ 

ʢʘʞʜʳʡ 4-ʳʡ (24,2%) ʧʦʣʫʯʠʣ ʣʝʯʝʙʥʫʶ ʧʦʤʦʱʴ ʧʨʠʝʤʥʦʤ ʦʪʜʝʣʝʥʠʠ. ɽʩʪʝʩʪʚʝʥʥʦ, ʵʪʘ ʜʦʣʷ 

ʨʝʟʢʦ ʢʦʣʝʙʣʝʪʩʷ ʧʨʠ ʨʘʟʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ: ʦʪ 1,3% ʧʨʠ ʙʦʣʝʟʥʷʭ ʞʝʥʩʢʠʭ ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ 

ʜʦ 68% - ʧʨʠ ʪʨʘʚʤʘʭ ʠ ʧʝʨʝʣʦʤʘʭ. 

     ʀʟ ʦʙʱʝʛʦ ʯʠʩʣʘ ʙʦʣʴʥʳʭ, ʜʦʩʪʘʚʣʝʥʥʳʭ ʚ ʧʨʠʝʤʥʦʝ ʦʪʜʝʣʝʥʠʝ ʧʦ ʵʢʩʪʨʝʥʥʳʤ 

ʧʦʢʘʟʘʥʠʷʤ, ʪʦʣʴʢʦ 57,3% ʙʳʣʠ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʳ, ʝʱʝ 1,2% ʙʦʣʴʥʳʭ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʚ 

ʜʨʫʛʠʝ ʩʪʘʮʠʦʥʘʨʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʦʬʠʣʶ ʙʦʣʴʥʦʛʦ, ʘ 41,7% ʧʦʣʫʯʠʣʠ ʚ ʧʨʠʝʤʥʦʤ 

ʦʪʜʝʣʝʥʠʠ ʣʝʯʝʙʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʫʶ ʧʦʤʦʱʴ ʠ ʙʳʣʠ ʦʪʧʨʘʚʣʝʥʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʣʠ 

ʩʘʥʠʪʘʨʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʦʤʦʡ. ʇʨʘʚʜʘ, ʠʟ ʯʠʩʣʘ ʦʪʧʨʘʚʣʝʥʥʳʭ ʜʦʤʦʡ ʟʘʢʦʥʯʝʥʥʫʶ ʣʝʯʝʙʥʦ-

ʜʠʘʛʥʦʩʪʠʯʝʩʢʫʶ ʧʦʤʦʱʴ ʧʦʣʫʯʠʣʠ 33,5%, ʘ 8,2% ʙʦʣʴʥʳʭ ʦʪʢʘʟʘʣʠʩʴ ʦʪ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ, 

ʧʦʢʘʟʘʥʥʦʡ ʠʤ, ʧʦ ʤʥʝʥʠʶ ʚʨʘʯʝʡ ʧʨʠʝʤʥʦʛʦ ʦʪʜʝʣʝʥʠʷ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠʝʤʥʦʝ 

ʦʪʜʝʣʝʥʠʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʶ ʪʨʘʚʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʫʥʢʪʦʚ: ʚ ʩʨʝʜʥʝʤ 

ʙʦʣʝʝ 1/2 (53,1%) ʧʦʩʪʫʧʠʚʰʠʭ ʩ ʪʨʘʚʤʘʤʠ ʦʪʧʨʘʚʣʝʥʳ ʜʦʤʦʡ ʧʦʩʣʝ ʦʢʘʟʘʥʠʷ ʠʤ ʣʝʯʝʙʥʦ-

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʜʦʤʦʡ. ɽʩʣʠ ʠʟ ʦʙʱʝʛʦ ʯʠʩʣʘ ʙʦʣʴʥʳʭ, ʧʦʩʪʫʧʠʚʰʠʭ ʚ ʧʨʠʝʤʥʳʝ 

ʦʪʜʝʣʝʥʠʷ ʪʨʝʟʚʳʤʠ, ʙʳʣʦ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʦ 63,4%, ʘ ʦʪʧʫʱʝʥʦ ʜʦʤʦʡ 35,4% (ʝʱʝ 1,2% 

ʥʘʧʨʘʚʣʝʥʳ ʚ ʜʨʫʛʠʝ ʩʪʘʮʠʦʥʘʨʳ), ʪʦ ʩʨʝʜʠ ʙʦʣʴʥʳʭ ʚ ʩʦʩʪʦʷʥʠʠ ʘʣʢʦʛʦʣʴʥʦʛʦ ʦʧʴʷʥʝʥʠʷ 

ʙʳʣʠ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʳ ʪʦʣʴʢʦ 25,4%, ʘ ʧʦʯʪʠ 3/4 (73,6%) ʦʪʧʨʘʚʣʝʥʳ ʜʦʤʦʡ, 1,0% - 

ʥʘʧʨʘʚʣʝʥʳ ʚ ʜʨʫʛʠʝ ʩʪʘʮʠʦʥʘʨʳ [7-9]. 

      ʇʦʜʨʦʙʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʧʨʠʝʤʥʦʝ ʦʪʜʝʣʝʥʠʝ ʷʚʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ, ʢʘʢ ʜʝʡʩʪʚʫʶʱʠʭ 

ʧʨʠʝʤʥʳʭ ʦʪʜʝʣʝʥʠʡ, ʪʘʢ ʠ ʩʦʟʜʘʥʠʷ ʦʪʜʝʣʝʥʠʡ ʥʝʦʪʣʦʞʥʦʡ ʧʦʤʦʱʠ ʧʨʠ ʥʠʭ. 

      ʉʨʝʜʥʷʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʝʙʳʚʘʥʠʷ ʙʦʣʴʥʦʛʦ, ʜʦʩʪʘʚʣʝʥʥʦʛʦ ʚ ʩʪʘʮʠʦʥʘʨ ʧʦ 

ʵʢʩʪʨʝʥʥʳʤ ʧʦʢʘʟʘʥʠʷʤ 101,2 ʤʠʥ. (ʪ=Ñ2,4), ʦʜʥʘʢʦ ʵʪʘ ʩʨʝʜʥʷʷ ʧʦʜʚʝʨʞʝʥʘ ʩʠʣʴʥʳʤ 

ʢʦʣʝʙʘʥʠʷʤ. ʆʩʥʦʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʝʙʳʚʘʥʠʷ ʙʦʣʴʥʦʛʦ ʚ ʧʨʠʝʤʥʦʤ 

ʦʪʜʝʣʝʥʠʠ ʦʢʘʟʳʚʘʶʪ ʩʦʩʪʦʷʥʠʝ ʙʦʣʴʥʦʛʦ ʠ ʜʠʘʛʥʦʟ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʙʦʣʴʥʳʭ ʧʦ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʨʝʙʳʚʘʥʠʷ ʚ ʧʨʠʝʤʥʦʤ ʦʪʜʝʣʝʥʠʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦʯʪʠ 3/4 (74,1%) ʙʦʣʴʥʳʭ 

ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʠʝʤʥʦʤ ʦʪʜʝʣʝʥʠʠ ʤʝʥʝʝ 2-ʭ ʯʘʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ, 38,4% - ʤʝʥʝʝ ʦʜʥʦʛʦ ʯʘʩʘ, ʘ 

25,9% - ʙʦʣʝʝ 2-ʭ ʯʘʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ, 4,4% - ʙʦʣʝʝ 5 ʯʘʩʦʚ. ʏʘʩʪʴ ʙʦʣʴʥʳʭ (6,6%) ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʨʠʝʤʥʦʤ ʦʪʜʝʣʝʥʠʠ ʤʝʥʝʝ 1/4 ʯʘʩʘ, ʘ ʦʯʝʥʴ ʥʝʙʦʣʴʰʘʷ ʜʦʣʷ (0,7%) ʟʘʜʝʨʞʠʚʘʝʪʩʷ ʪʘʤ 

ʩʚʳʰʝ 12 ʯʘʩʦʚ. 

      ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʩʨʝʜʥʷʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʝʙʳʚʘʥʠʷ ʙʦʣʴʥʳʭ ʧʦʩʪʫʧʠʚʰʠʭ ʚ ʪʨʝʟʚʦʤ 

ʩʦʩʪʦʷʥʠʠ ʟʘʤʝʪʥʦ ʥʠʞʝ (88,6 ʤʠʥ.), ʯʝʤ ʙʦʣʴʥʳʭ, ʧʦʩʪʫʧʠʚʰʠʭ ʚ ʩʦʩʪʦʷʥʠʠ ʘʣʢʦʛʦʣʴʥʦʛʦ 

ʦʧʴʷʥʝʥʠʷ (175,7 ʤʠʥ.). 

      ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʤ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʝʙʳʚʘʥʠʷ ʙʦʣʴʥʦʛʦ ʚ 

ʧʨʠʝʤʥʦʤ ʦʪʜʝʣʝʥʠʠ, ʷʚʣʷʝʪʩʷ ʝʛʦ ʩʦʩʪʦʷʥʠʝ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʝ ʩʪʘʮʠʦʥʘʨ. ʉ ʫʪʷʞʝʣʝʥʠʝʤ 

ʩʦʩʪʦʷʥʠʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʝʙʳʚʘʥʠʷ ʙʦʣʴʥʦʛʦ. ɺ ʧʨʠʝʤʥʦʤ ʦʪʜʝʣʝʥʠʠ ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʤʝʥʴʰʘʝʪʩʷ. ʉʢʦʨʝʝ ʚʩʝʛʦ, ʜʣʷ ʙʦʣʴʥʳʭ ʚ ʪʷʞʝʣʦʤ ʩʦʩʪʦʷʥʠʠ ʧʝʨʩʦʥʘʣ ʧʨʠʝʤʥʦʛʦ 

ʦʪʜʝʣʝʥʠʷ ʦʨʛʘʥʠʟʫʝʪ ʣʝʯʝʙʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʫʶ ʧʦʤʦʱʴ ʙʝʟ ʟʘʜʝʨʞʝʢ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʙʦʣʴʥʳʭ, ʧʦʩʪʫʧʠʚʰʠʭ I ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

      ɺʩʝ ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʙʦʣʴʥʦʛʦ ʚ ʧʨʠʝʤʥʦʤ ʦʪʜʝʣʝʥʠʠ, ʢʘʢ ʠ ʵʣʝʤʝʥʪʳ ʨʘʙʦʪʳ ʩ ʥʠʤ, 

ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 3 ʛʨʫʧʧʳ: 

      1. ɿʘʪʨʘʪʳ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʳʝ ʧʨʦʠʟʚʦʜʷʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʢʘʞʜʦʛʦ ʧʦʩʪʫʧʠʚʰʝʛʦ 

ʙʦʣʴʥʦʛʦ - ʵʪʦ ʦʧʨʦʩ ʙʦʣʴʥʦʛʦ ʤʝʜʩʝʩʪʨʦʡ, ʦʩʤʦʪʨ ʜʝʞʫʨʥʳʝ ʚʨʘʯʦʤ ʠ ʦʬʦʨʤʣʝʥʠʝ 

ʜʦʢʫʤʝʥʪʘʮʠʠ (ʠʩʪʦʨʠʠ ʙʦʣʝʟʥʠ). 

      2. ɿʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʥʘ ʨʘʟʣʠʯʥʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʥʩʫʣʴʪʘʮʠʠ, 

ʣʝʯʝʙʥʫʶ ʧʦʤʦʱʴ, ʥʘʙʣʶʜʝʥʠʝ. ʊʘʢʠʝ ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʠʤʝʶʪ ʤʝʩʪʦ ʫ ʤʥʦʛʠʭ, ʥʦ ʥʝ ʫ ʚʩʝʭ 

ʧʦʩʪʫʧʠʚʰʠʭ ʙʦʣʴʥʳʭ. 

      3. ʇʦʪʝʨʠ ʚʨʝʤʝʥʠ ʚ ʩʚʷʟʠ ʩ ʦʞʠʜʘʥʠʝʤ ʙʦʣʴʥʳʤ ʢʘʢʠʭ-ʣʠʙʦ ʵʣʝʤʝʥʪʦ1 ʜʝʡʩʪʚʠʷ 

ʧʝʨʩʦʥʘʣʘ ʧʨʠʝʤʥʦʛʦ ʦʪʜʝʣʝʥʠʷ. 
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      ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 2-ʘʷ ʛʨʫʧʧʘ ʵʣʝʤʝʥʪʦʚ ʨʘʙʦʪʳ ʩ ʙʦʣʴʥʳʤ ʚ ʧʨʠʝʤʥʦʤ 

ʦʪʜʝʣʝʥʠʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʠ, ʤʦʛʫʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ 

ʥʝʢʦʪʦʨʳʤʠ ʵʣʝʤʝʥʪʘʤʠ 1-ʦʡ ʛʨʫʧʧʳ: ʚʨʘʯ ʤʦʞʝʪ ʦʬʦʨʤʣʷʪʴ ʠʩʪʦʨʠʶ ʙʦʣʝʟʥʠ ʚʦ ʚʨʝʤʷ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʦʣʴʥʦʛʦ ʠʣʠ ʣʝʯʝʙʥʳʭ ʤʘʥʠʧʫʣʷʮʠʡ, ʧʨʦʚʦʜʠʤʳʭ 

ʤʝʜʩʝʩʪʨʦʡ. 

      ʆʧʨʦʩ ʙʦʣʴʥʦʛʦ ʤʝʜʩʝʩʪʨʦʡ ʟʘʥʠʤʘʝʪ ʚ ʩʨʝʜʥʝʤ 6,9 ʤʠʥ. (ʰ=Ñ0,42) ʠ ʢʦʣʝʙʣʝʪʩʷ ʧʨʠ 

ʨʘʟʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʦʪ 5,0 ʜʦ 7,8 ʤʠʥ. ɼʝʞʫʨʥʦʤʫ ʚʨʘʯʫ ʚ ʩʨʝʜʥʝʤ ʪʨʝʙʫʝʪʩʷ 11,2 ʤʠʥ. 

(ʰ=Ñ0,64) ʥʘ ʦʧʨʦʩ ʠ ʦʩʤʦʪʨ ʙʦʣʴʥʦʛʦ, ʧʦʩʪʫʧʠʚʰʝʛʦ ʚ ʧʨʠʝʤʥʦʝ ʦʪʜʝʣʝʥʠʝ. 

      ɿʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʥʘ ʦʬʦʨʤʣʝʥʠʝ ʜʦʢʫʤʝʥʪʘʮʠʠ ʩʦʩʪʘʚʠʣʠ ʚ ʩʨʝʜʥʝʤ 8,1 ʤʠʥ. (ʪ=Ñ0,5) 

ʠ ʠʤʝʶʪ ʟʘʤʝʪʥʦ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʧʨʠ ʨʘʟʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ, ʯʝʤ ʜʨʫʛʠʝ 

ʵʣʝʤʝʥʪʳ ʨʘʙʦʪʳ ʩ ʙʦʣʴʥʳʤʠ. 

      ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʙʩʦʣʶʪʥʦ ʥʝʦʙʭʦʜʠʤʳʝ ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʥʘ ʧʨʠʝʤ ʦʜʥʦʛʦ ʙʦʣʴʥʦʛʦ, 

ʧʦʩʪʫʧʠʚʰʝʛʦ ʚ ʧʨʠʝʤʥʦʝ ʦʪʜʝʣʝʥʠʝ ʧʦ ʵʢʩʪʨʝʥʥʳʤ ʧʦʢʘʟʘʥʠʷʤ, ʩʦʩʪʘʚʣʷʶʪ ʚ ʩʨʝʜʥʝʤ 

ʦʢʦʣʦ 1/2 ʯʘʩʘ (26,2 ʤʠʥ.) ʠ ʠʤʝʶʪ ʥʝ ʦʯʝʥʴ ʚʳʨʘʞʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷ (ʧʨʠʤʝʨʥʦ 5 ʤʠʥ.) ʧʨʠ 

ʨʘʟʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ. 

      ʉʨʝʜʥʠʝ ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʥʘ ʚʩʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʜʥʦʛʦ ʙʦʣʴʥʦʛʦ 

ʩʦʩʪʘʚʠʣʠ 17,1 ʤʠʥ (Ñ1,26) ʠ ʠʤʝʶʪ ʚʳʨʘʞʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʧʨʠ ʨʘʟʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ. 

ɽʩʪʝʩʪʚʝʥʥʦ, ʨʘʟʥʳʭ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ ʪʨʝʙʫʶʪ ʨʘʟʣʠʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

      ɺ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ, ʢʦʪʦʨʳʤ ʧʦʪʨʝʙʦʚʘʣʠʩʴ ʢʦʥʩʫʣʴʪʘʮʠʠ ʚ ʧʨʠʝʤʥʦʤ ʦʪʜʝʣʝʥʠʠ, 

ʩʨʝʜʥʠʝ ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʢʦʥʩʫʣʴʪʘʮʠʡ ʩʦʩʪʘʚʠʣʠ 13,9 ʤʠʥ. (Ñ3,7). ɺʨʝʤʷ, 

ʟʘʪʨʘʯʝʥʥʦʝ ʥʘ ʢʦʥʩʫʣʴʪʘʪʠʚʥʫʶ ʧʦʤʦʱʴ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʜʠʘʛʥʦʟʦʤ, ʥʦ ʠ ʯʠʩʣʦʤ 

ʧʨʦʚʝʜʝʥʥʳʭ ʢʦʥʩʫʣʴʪʘʮʠʡ ʦʜʥʦʛʦ ʙʦʣʴʥʦʛʦ [8]. 

      ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʩʨʝʜʥʠʝ ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʥʘ ʣʝʯʝʙʥʫʶ ʧʦʤʦʱʴ ʦʜʥʦʤʫ ʙʦʣʴʥʦʤʫ 

(17,5 ʤʠʥ.)  ʨʘʟʣʠʯʘʶʪʩʷ ʚ ʦʪʥʦʰʝʥʠʠ ʙʦʣʴʥʳʭ ʩ ʨʘʟʥʳʤ ʜʠʘʛʥʦʟʦʤ.  ʆʪ 6,0 ʤʠʥ. ʚ ʩʨʝʜʥʝʤ 

ʜʣʷ ʙʦʣʴʥʳʭ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ ʜʦ 22,4 ʤʠʥ. ï ʩ ʧʝʨʝʣʦʤʘʤʠ ʢʦʩʪʝʡ. 

      ʅʝʩʨʘʚʥʝʥʥʦ ʙʦʣʴʰʝʛʦ ʚʨʝʤʝʥʠ ʧʨʝʙʳʚʘʥʠʷ ʙʦʣʴʥʦʛʦ ʚ ʧʨʠʝʤʥʦʤ ʦʪʜʝʣʝʥʠʠ, ʥʝʞʝʣʠ 

ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʵʣʝʤʝʥʪʳ, ʪʨʝʙʫʝʪ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘʙʣʶʜʝʥʠʷ ʙʦʣʴʥʳʭ ʩ ʣʝʯʝʙʥʦ-

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʮʝʣʴʶ (103,3 - 155,8 ʤʠʥ. ʚ ʩʨʝʜʥʝʤ) ʠʣʠ ʜʣʷ ʚʳʪʨʝʟʚʣʝʥʠʷ (319,3 ʤʠʥ.). 

      ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦ 2-ʦʡ ʛʨʫʧʧʝ ʵʣʝʤʝʥʪʦʚ ʨʘʙʦʪʳ ʩ ʧʦʩʪʫʧʠʚʰʠʤ ʚ ʧʨʠʝʤʥʦʝ 

ʦʪʜʝʣʝʥʠʝ ʙʦʣʴʥʳʤ ʠʤʝʶʪʩʷ ʵʣʝʤʝʥʪʳ (ʦʙʩʝʨʚʘʮʠʷ ʙʦʣʴʥʳʭ, ʚ ʢʘʢʦʡ-ʪʦ ʤʝʨʝ ʦʢʘʟʘʥʠʝ 

ʣʝʯʝʙʥʦʡ ʧʦʤʦʱʠ), ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʪʨʝʙʦʚʘʪʴ ʜʣʠʪʝʣʴʥʦʡ ʟʘʜʝʨʞʢʠ ʙʦʣʴʥʦʛʦ ʚ ʧʨʠʝʤʥʦʤ 

ʦʪʜʝʣʝʥʠʠ. 

      ʆʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ, ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʶʱʠʭ ʥʘ ʙʦʣʴʥʳʭ, ʧʦʩʪʫʧʠʚʰʠʭ ʚ ʩʪʘʮʠʦʥʘʨ, 

ʷʚʣʷʝʪʩʷ ʜʣʠʪʝʣʴʥʘʷ ʥʝʦʙʦʩʥʦʚʘʥʥʘʷ ʟʘʜʝʨʞʢʘ ʠʭ ʚ ʧʨʠʝʤʥʦʤ ʦʪʜʝʣʝʥʠʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʵʪʦ 

ʦʞʠʜʘʥʠʝ ʜʝʞʫʨʥʦʛʦ ʚʨʘʯʘ ʠʣʠ ʢʦʥʩʫʣʴʪʘʥʪʘ, ʟʘʥʷʪʦʛʦ ʧʨʝʜʳʜʫʱʠʤ ʙʦʣʴʥʳʤ ʠʣʠ ʥʘ 

ʦʪʜʝʣʝʥʠʠ, ʧʨʦʚʝʜʝʥʠʷ ʠ ʦʞʠʜʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʢʘʟʘʥʠʷ 

ʣʝʯʝʙʥʦʡ ʧʦʤʦʱʠ ʠʣʠ ʦʪʧʨʘʚʢʠ ʥʘ ʦʪʜʝʣʝʥʠʝ [8]. 

      ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ ʥʘ ʨʘʟʣʠʯʥʳʝ ʵʣʝʤʝʥʪʳ ʦʙʩʣʫʞʠʚʘʥʠʷ ʙʦʣʴʥʦʛʦ 

("ʧʦʣʝʟʥʦʝ" ʠʣʠ ʥʝʦʙʭʦʜʠʤʦʝ ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʙʦʣʴʥʦʛʦ ʚ ʧʨʠʝʤʥʦʤ ʦʪʜʝʣʝʥʠʠ) ʠ ʦʙʱʝʛʦ 

ʚʨʝʤʝʥʠ ʧʨʝʙʳʚʘʥʠʷ ʚ ʧʨʠʝʤʥʦʤ ʦʪʜʝʣʝʥʠʠ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 67,4% ʙʦʣʴʥʳʭ ʠʤʝʶʪ 

ʥʝʦʙʦʩʥʦʚʘʥʥʳʝ ʟʘʜʝʨʞʢʠ ʚ ʧʨʠʝʤʥʦʤ ʦʪʜʝʣʝʥʠʠ ʧʦ ʪʝʤ ʠʣʠ ʠʥʳʤ ʧʨʠʯʠʥʘʤ. 

      ɽʩʣʠ ʟʘʜʝʨʞʢʫ ʙʦʣʴʥʳʭ ʚ ʧʨʠʝʤʥʦʤ ʦʪʜʝʣʝʥʠʠ, ʩʚʷʟʘʥʥʫʶ ʩ ʦʞʠʜʘʥʠʝʤ ʜʝʞʫʨʥʦʛʦ 

ʚʨʘʯʘ (27,8%), ʢʦʥʩʫʣʴʪʘʥʪʘ (11,7%), ʣʘʙʦʨʘʥʪʘ (9,9%), ʤʝʜʩʝʩʪʨʳ (3,6%) ʝʱʝ ʢʘʢ-ʪʦ ʤʦʞʥʦ 

ʦʙʲʷʩʥʠʪʴ ʟʘʥʷʪʦʩʪʴʶ ʜʝʞʫʨʥʦʛʦ ʧʝʨʩʦʥʘʣʘ ʨʘʙʦʪʦʡ ʩ ʜʨʫʛʠʤʠ ʙʦʣʴʥʳʤʠ, ʪʦ ʦʞʠʜʘʥʠʝ 

ʦʪʧʨʘʚʢʠ ʙʦʣʴʥʦʛʦ ʥʘ ʤʝʜʠʮʠʥʩʢʦʝ ʦʪʜʝʣʝʥʠʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʪʦʣʴʢʦ ʦʙ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ 

ʥʝʜʦʩʪʘʪʢʘʭ. ɹʦʣʝʝ 2/3 (67,9%) ʧʘʮʠʝʥʪʦʚ, ʥʘʧʨʘʚʣʷʝʤʳʭ ʚ ʦʪʜʝʣʝʥʠʷ, ʦʞʠʜʘʣʠ ʝʛʦ ʙʦʣʝʝ 30 

ʤʠʥ., ʚ ʪʦʤ ʯʠʩʣʝ 41,5% - ʙʦʣʝʝ ʯʘʩʘ. 

      ʇʦ ʜʘʥʥʳʤ ʧʨʦʚʝʜʝʥʥʦʡ ʵʢʩʧʝʨʪʠʟʳ, ʫ 28,4% ʧʘʮʠʝʥʪʦʚ, ʧʦʩʪʫʧʠʚʰʠʭ ʚ ʧʨʠʝʤʥʦʝ 

ʦʪʜʝʣʝʥʠʝ, ʥʘʙʣʶʜʘʣʠʩʴ ʪʝ ʠʣʠ ʠʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʧʨʠ ʦʢʘʟʘʥʠʠ ʠʤ ʣʝʯʝʙʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ 

ʧʦʤʦʱʠ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʟʘʤʝʯʘʥʠʡ (36,8%) ʢʘʩʘʝʪʩʷ ʦʪʩʫʪʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ, ʧʦ ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ, ʥʦ ʥʝ ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʧʨʠʝʤʥʦʤ 

ʦʪʜʝʣʝʥʠʠ, ʝʱʝ 35,0% ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʟʘʤʝʯʘʥʠʷ ʚ ʩʚʷʟʠ ʩ ʥʝʦʢʘʟʘʥʠʝʤ ʠʣʠ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ 
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ʦʢʘʟʘʥʠʝʤ ʣʝʯʝʙʥʦʡ ʧʦʤʦʱʠ. ɼʣʷ ʙʦʣʝʝ ʪʦʯʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʧʦ ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ, 

ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʧʨʦʚʝʩʪʠ ʢʦʥʩʫʣʴʪʘʮʠʠ ʫ 8,4% ʙʦʣʴʥʳʭ ʩ ʦʪʤʝʯʝʥʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ. 

ɿʘʤʝʪʥʳʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʟʘʤʝʯʘʥʠʡ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʥʝʦʙʦʩʥʦʚʘʥʥʦʝ ʜʣʠʪʝʣʴʥʦʝ ʧʨʝʙʳʚʘʥʠʷ 

ʙʦʣʴʥʳʭ ʚ ʧʨʠʝʤʥʦʤ ʦʪʜʝʣʝʥʠʠ (12,0%), ʥʝʩʚʦʝʚʨʝʤʝʥʥʳʡ ʦʩʤʦʪʨ ʜʝʞʫʨʥʦʛʦ ʚʨʘʯʘ (3,3%) ʠ 

ʦʪʧʨʘʚʢʫ ʜʦʤʦʡ ʙʦʣʴʥʳʭ (4,5%), ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʣʠ, ʧʦ ʟʘʢʣʶʯʝʥʠʶ ʵʢʩʧʝʨʪʦʚ, ʙʳʪʴ 

ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʳ. ɺ ʩʨʝʜʥʝʤ ʥʘ 100 ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʵʢʩʧʝʨʪʘʤʠ ʢʘʨʪ ʙʳʣʦ ʦʪʤʝʯʝʥʦ 

ʧʦʯʪʠ 50 (48,9%) ʨʘʟʣʠʯʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ. 

      ʇʦ ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ, ʥʘ 100 ʧʦʩʪʫʧʠʚʰʠʭ ʙʦʣʴʥʳʭ ʪʨʝʙʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 18,0 

ʨʘʟʣʠʯʥʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʃʝʯʝʙʥʫʶ ʧʦʤʦʱʴ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʧʦʣʫʯʠʣʠ 

ʪʦʣʴʢʦ 62,1% ʠʟ ʯʠʩʣʘ ʥʫʞʜʘʚʰʠʭʩʷ (35,8% ʦʪ ʯʠʩʣʘ ʧʦʩʪʫʧʠʚʰʠʭ ʚ ʧʨʠʝʤʥʦʝ ʦʪʜʝʣʝʥʠʝ, ʧʦ 

ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ). 

      ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʣʦʞʠʪʴ ʙʣʦʢ ʠʟ 12 ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʙʦʪʳ 

ʧʨʠʝʤʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠʝʤʘ ʙʦʣʴʥʳʭ, ʧʦʩʪʫʧʠʚʰʠʭ ʧʦ ʵʢʩʪʨʝʥʥʳʤ 

ʧʦʢʘʟʘʥʠʷʤ. ɸʥʘʣʠʟ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʜʠʥʘʤʠʢʝ ʟʘ ʨʷʜ ʣʝʪ ʤʦʞʝʪ ʧʦʤʦʯʴ ʥʘʤʝʪʠʪʴ ʧʫʪʠ 

ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ ʧʨʠʝʤʥʦʛʦ ʦʪʜʝʣʝʥʠʷ [9]. 

      ɼʣʷ ʧʘʮʠʝʥʪʦʚ, ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʠ ʵʣʝʤʝʥʪʘʨʥʦʡ ʧʦʤʦʱʠ, ʢʦʪʦʨʘʷ 

ʥʝʨʝʜʢʦ ʦʢʘʟʳʚʘʝʪʩʷ ʘʤʙʫʣʘʪʦʨʥʦ, ʚ ʩʤʦʪʨʦʚʦʡ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʢʫʰʝʪʢʠ, ʪʦʧʯʘʥʳ ʠʣʠ 

ʜʘʞʝ ʩʪʫʣʴʷ ʠ ʢʨʝʩʣʘ. ɸ ʚʦʪ ʜʣʷ ʧʝʨʚʳʭ ʪʨʝʭ ʛʨʫʧʧ ʙʦʣʴʥʳʭ ʥʝʦʙʭʦʜʠʤʦ ʧʣʘʥʠʨʦʚʘʪʴ ʢʦʡʢʠ. 

      ɺ 8 ʠʟʫʯʝʥʥʳʭ ʢʨʫʧʥʳʭ ʤʥʦʛʦʧʨʦʬʠʣʴʥʳʭ ʩʪʘʮʠʦʥʘʨʘʭ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʚ 80 - 90% 

ʦʢʘʟʳʚʘʝʪʩʷ ʵʢʩʪʨʝʥʥʘʷ ʧʦʤʦʱʴ ʙʦʣʴʥʳʤ ʠ ʧʦʩʪʨʘʜʘʚʰʠʤ. 

      ɸʨʭʠʪʝʢʪʫʨʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʠʝʤʥʳʭ ʦʪʜʝʣʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ 

ʙʦʣʴʥʠʮʘʭ ʠʤʝʶʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ. ʇʨʠ ʧʨʘʢʪʠʯʝʩʢʠ ʩʭʦʜʥʦʤ ʥʘʙʦʨʝ ʧʦʤʝʱʝʥʠʡ, ʠʤʝʶʪʩʷ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʘʛʨʫʟʢʝ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʧʨʦʬʠʣʷʤʠ 

ʣʝʯʝʙʥʳʭ ʦʪʜʝʣʝʥʠʡ, ʰʪʘʪʘʤʠ ʧʨʠʝʤʥʦʛʦ ʦʪʜʝʣʝʥʠʷ, ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʦʡ ʠ 

ʦʨʛʘʥʠʟʘʮʠʝʡ ʧʨʠʝʤʘ ʧʘʮʠʝʥʪʦʚ. ɺʘʨʠʘʙʝʣʴʥʳ ʩʭʝʤʳ ʤʘʨʰʨʫʪʦʚ ʜʚʠʞʝʥʠʷ ʵʢʩʪʨʝʥʥʳʭ 

ʙʦʣʴʥʳʭ ʠ ʢʣʠʥʠʢʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ. 

      ɺ ʧʨʠʝʤʥʳʭ ʦʪʜʝʣʝʥʠʷʭ ʚʩʝʭ 8-ʤʠ ʩʪʘʮʠʦʥʘʨʦʚ ʦʪʤʝʯʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʘʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʨʫʛʣʦʩʫʪʦʯʥʦʡ ʨʘʙʦʪʳ ʧʝʨʩʦʥʘʣʘ ʠ ʧʨʠʝʤʘ ʙʦʣʴʥʳʭ, ʯʪʦ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ. ʇʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʝʪ ʢʦʤʧʴʶʪʝʨʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʙʦʪʳ 

ʧʝʨʩʦʥʘʣʘ ʧʨʠʝʤʥʳʭ ʦʪʜʝʣʝʥʠʡ, ʧʦʵʪʦʤʫ ʛʨʦʤʦʟʜʢʘʷ ʩʠʩʪʝʤʘ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʫʯʝʪʘ 

ʧʦʩʪʫʧʘʶʱʠʭ ʙʦʣʴʥʳʭ, ʩʦʭʨʘʥʷʶʱʘʷʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʠʟʤʝʥʥʦʡ ʧʦʩʣʝʜʥʠʝ 30 ʣʝʪ, ʥʝ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʦʜʠʪʴ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʳʡ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʣʝʯʝʙʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ [7-9]. 

      ʅʝʨʝʜʢʦ ʚ ʧʨʠʝʤʥʳʭ ʦʪʜʝʣʝʥʠʷʭ ʦʢʘʟʳʚʘʝʪʩʷ ʧʦʤʦʱʴ, ʢʦʪʦʨʘʷ ʤʦʛʣʘ ʙʳ ʠ ʜʦʣʞʥʘ 

ʙʳʣʘ ʙʳ ʙʳʪʴ ʦʢʘʟʘʥʥʦʡ ʚ ʧʦʣʠʢʣʠʥʠʢʝ, ʪʨʘʚʤʘʪʦʣʦʛʠʯʝʩʢʦʤ ʧʫʥʢʪʝ, ʤʝʜʠʮʠʥʩʢʦʤ 

ʚʪrʨʝʟʚʠʪʝʣʝ. ɿʘ ʵʪʠʤ ʩʪʦʷʪ ʧʨʠʯʠʥʳ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʭʘʨʘʢʪʝʨʘ. 

      ʀʟʫʯʝʥʠʝ ʰʪʘʪʥʦʛʦ ʨʘʩʧʠʩʘʥʠʷ ʧʨʠʝʤʥʳʭ ʦʪʜʝʣʝʥʠʡ ʧʦʢʘʟʘʣʦ ʙʦʣʴʰʫʶ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʰʪʘʪʦʚ, ʢʘʢ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ, ʪʘʢ ʠ ʧʦ ʩʦʩʪʘʚʫ ʜʝʞʫʨʥʦʛʦ ʧʝʨʩʦʥʘʣʘ, ʯʪʦ 

ʟʘʚʠʩʠʪ ʦʪ ʤʦʱʥʦʩʪʠ ʠ ʩʪʨʫʢʪʫʨʳ ʩʪʘʮʠʦʥʘʨʘ, ʥʘʛʨʫʟʢʠ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʘʣʛʦʨʠʪʤʦʚ ʢʣʠʥʠʢʦ-

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

      ʅʘʙʣʶʜʘʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʧʦʪʦʢʘ ʵʢʩʪʨʝʥʥʳʭ ʙʦʣʴʥʳʭ ʧʦ ʤʝʩʷʮʘʤ ʛʦʜʘ, ʜʥʷʤ 

ʥʝʜʝʣʠ ʠ, ʦʩʦʙʝʥʥʦ, ʧʦ ʯʘʩʘʤ ʩʫʪʦʢ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʨʘʙʦʪʳ 

ʧʨʠʝʤʥʦʛʦ ʦʪʜʝʣʝʥʠʷ. 

      ɺ ʩʪʨʫʢʪʫʨʝ ʙʦʣʴʥʳʭ, ʧʦʩʪʫʧʠʚʰʠʭ ʧʦ ʵʢʩʪʨʝʥʥʳʤ ʧʦʢʘʟʘʥʠʷʤ, 1-ʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ 

ʪʨʘʚʤʘ (47%), 2-ʦʝ - ʟʘʙʦʣʝʚʘʥʠʷ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ (10,4%) ʠ 3-ʴʝ - ʩʠʩʪʝʤʳ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ (10,2%). ʀʤʝʥʥʦ ʵʪʘ ʛʨʫʧʧʘ ʙʦʣʴʥʳʭ ʦʧʨʝʜʝʣʷʝʪ ʦʩʥʦʚʥʦʡ ʦʙʲʝʤ ʨʘʙʦʪʳ 

ʧʨʠʝʤʥʦʛʦ ʦʪʜʝʣʝʥʠʷ. 

      ʀʟ ʦʙʱʝʛʦ ʯʠʩʣʘ ʧʦʩʪʫʧʠʚʰʠʭ ʚ ʧʨʠʝʤʥʦʝ ʦʪʜʝʣʝʥʠʝ 15,4% ʙʦʣʴʥʳʭ ʥʘʭʦʜʠʣʠʩʴ ʚ 

ʩʦʩʪʦʷʥʠʠ ʘʣʢʦʛʦʣʴʥʦʛʦ ʦʧʴʷʥʝʥʠʷ, ʯʪʦ ʟʘʯʘʩʪʫʶ ʟʘʪʨʫʜʥʷʝʪ ʨʘʙʦʪʫ ʧʝʨʩʦʥʘʣʘ ʠ ʪʨʝʙʫʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʝʨʩʦʥʘʣʘ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʧʝʮʠʘʣʴʥʳʭ ʧʦʤʝʱʝʥʠʡ. 



ʄɸפɸʃɸʃɸʈנɸ ʐʆʃʋ 
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      ʅʘ 100 ʧʦʩʪʫʧʠʚʰʠʭ ʧʦ ʵʢʩʪʨʝʥʥʳʤ ʧʦʢʘʟʘʥʠʷʤ ʚ ʧʨʠʝʤʥʦʝ ʦʪʜʝʣʝʥʠʝ ʧʨʦʠʟʚʝʜʝʥʦ 

97,9 ʨʘʟʣʠʯʥʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 53,1 ʢʦʥʩʫʣʴʪʘʮʠʡ, 24,4 ʦʢʘʟʘʥʘ ʣʝʯʝʙʥʘʷ 

ʧʦʤʦʱʴ. ʇʦ ʜʘʥʥʳʤ ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʚ ʣʝʯʝʙʥʦʡ ʧʦʤʦʱʠ ʥʫʞʜʘʣʠʩʴ 35,8% 

ʧʦʩʪʫʧʠʚʰʠʭ ʚ ʧʨʠʝʤʥʦʝ ʦʪʜʝʣʝʥʠʝ, ʘ ʥʘ 100 ʧʦʩʪʫʧʠʚʰʠʭ ʙʦʣʴʥʳʭ ʪʨʝʙʦʚʘʣʦʩʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʧʨʦʚʝʜʝʥʥʳʤ 18 ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

      ʉʨʝʜʥʝʝ ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʙʦʣʴʥʦʛʦ ʚ ʧʨʠʝʤʥʦʤ ʦʪʜʝʣʝʥʠʠ ʩʦʩʪʘʚʣʷʝʪ 101,2 ʤʠʥʫʪʳ, 

ʧʨʠʯʝʤ 38,4% ʙʦʣʴʥʳʭ ʥʘʭʦʜʠʣʠʩʴ ʜʦ 1 ʯʘʩʘ, ʘ 25,9% - ʙʦʣʝʝ 2-ʭ ʯʘʩʦʚ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʟʘʚʠʩʠʪ ʦʪ ʜʠʘʛʥʦʟʘ, ʩʦʩʪʦʷʥʠʷ ʙʦʣʴʥʦʛʦ, ʥʘʣʠʯʠʷ ʘʣʢʦʛʦʣʴʥʦʛʦ ʦʧʴʷʥʝʥʠʷ, ʵʣʝʤʝʥʪʦʚ 

ʦʙʩʣʫʞʠʚʘʥʠʷ. ʉʦʧʦʩʪʘʚʣʝʥʠʝ "ʧʦʣʝʟʥʦʛʦ" ʚʨʝʤʝʥʠ ʩ ʦʙʱʝʡ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʧʨʝʙʳʚʘʥʠʷ 

ʙʦʣʴʥʦʛʦ ʚ ʧʨʠʝʤʥʦʤ ʦʪʜʝʣʝʥʠʠ ʧʦʢʘʟʘʣʦ, ʯʪʦ 67,4% ʠʟ ʦʙʱʝʛʦ ʯʠʩʣʘ ʧʦʩʪʫʧʠʚʰʠʭ  ʠʤʝʣʠ 

ʥʝʦʙʦʩʥʦʚʘʥʥʫʶ (ʩ ʤʝʜʠʮʠʥʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ) ʟʘʜʝʨʞʢʫ. ʕʪʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʙʳʣʦ 

ʩʚʷʟʘʥʦ ʩ ʦʞʠʜʘʥʠʝʤ ʦʩʤʦʪʨʘ ʜʝʞʫʨʥʳʤ ʚʨʘʯʦʤ (27,8%), ʢʦʥʩʫʣʴʪʘʮʠʷʤʠ ʩʧʝʮʠʘʣʠʩʪʦʚ 

(11,7%), ʧʨʦʚʝʜʝʥʠʝʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʦʣʫʯʝʥʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ (9,9%), 

ʜʝʡʩʪʚʠʷʤʠ ʤʝʜʩʝʩʪʨʳ (3,6%), ʵʚʘʢʫʘʮʠʝʡ ʠʟ ʧʨʠʝʤʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʚ ʣʝʯʝʙʥʳʝ ʦʪʜʝʣʝʥʠʷ 

(15,9%), ʘ ʪʘʢʞʝ ʢʦʤʙʠʥʘʮʠʝʡ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʠʯʠʥ (31,1%). ʉʨʝʜʥʝʝ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ 

ʙʦʣʴʥʳʤ ʢʘʢʦʛʦ-ʣʠʙʦ ʵʣʝʤʝʥʪʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚ ʧʨʠʝʤʥʦʤ ʧʦʢʦʝ ʩʦʩʪʘʚʠʣʦ 69,5 ʤʠʥʫʪ. 

      ʆʨʛʘʥʠʟʘʮʠʷ ʵʢʩʪʨʝʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʦʜʥʠʤ ʩʪʦʣʝʪʠʝʤ. 

ʀʟʥʘʯʘʣʴʥʦ ʩʢʣʘʜʳʚʘʶʱʝʡʩʷ ʢʘʢ ʤʝʜʠʮʠʥʘ ʥʝʦʪʣʦʞʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʢʦʨʦʡ 

ʧʦʤʦʱʠ ʚ ʤʠʨʥʦʝ ʚʨʝʤʷ ʘʢʪʫʘʣʠʟʠʨʦʚʘʣʠ ʣʠʰʴ ʚ ʢʦʥʮʝ 19 ʚʝʢʘ [11-13]. ʕʪʦ ʙʳʣʦ 

ʦʙʫʩʣʦʚʣʝʥʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʨʦʩʪʦʤ ʛʦʨʦʜʦʚ ʠ ʪʝʭʥʠʯʝʩʢʠʤ ʧʨʦʛʨʝʩʩʦʤ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [14]. ɿʘ 100 ʣʝʪ ʩʢʦʨʘʷ ʧʦʤʦʱʴ ʧʨʦʰʣʘ ʧʫʪʴ ʦʪ ʧʘʨʦʢʦʥʥʳʭ ʧʝʨʝʚʦʟʦʢ ʜʦ 

ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʦʩʥʘʱʝʥʥʦʡ   ʩʠʩʪʝʤʳ ʧʦ ʦʢʘʟʘʥʠʶ ʥʝʦʪʣʦʞʥʦʡ ʧʦʤʦʱʠ. ʆʥʘ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʦʱʥʳʡ ʜʦ ʛʦʩʧʠʪʘʣʴʥʳʡ ʠ ʛʦʩʧʠʪʘʣʴʥʳʝ ʵʪʘʧʳ, ʘ ʪʘʢʞʝ ʩʝʪʴ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ [15]. 

      ʆʩʥʦʚʳ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʨʘʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʵʪʦʛʦ ʚʠʜʘ ʧʦʤʦʱʠ 

ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʚ 60-70 ʛʦʜʘʭ 20 ʚʝʢʘ, ʚʦ ʤʥʦʛʦʤ, ʙʣʘʛʦʜʘʨʷ ʫʩʠʣʠʷʤ ʩʦʪʨʫʜʥʠʢʦʚ ʅʀʀ ʠʤ. 

ʅ.ɺ. ʉʢʣʠʬʦʩʦʚʩʢʦʛʦ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɹ.ɼ. ʂʦʤʘʨʦʚʘ. ʀʤʠ ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʵʢʩʪʨʝʥʥʦʡ ʧʦʤʦʱʠ ʢʘʢ ʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤ ʚʠʜʝ ʧʦʤʦʱʠ. ɻʣʘʚʥʳʤʠ 

ʧʨʠʥʮʠʧʘʤʠ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ: ʤʠʥʠʤʠʟʘʮʠʷ ʚʨʝʤʝʥʠ ʦʢʘʟʘʥʠʷ ʧʦʤʦʱʠ ʥʘ ʜʦ ʛʦʩʧʠʪʘʣʴʥʦʤ 

ʵʪʘʧʝ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʠ ʚ ʨʘʙʦʪʝ ʩʢʦʨʦʡ ʧʦʤʦʱʠ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʝʝ ʦʢʘʟʘʥʠʷ 

[15].  

      ʆʪʝʯʝʩʪʚʝʥʥʳʝ ʠ ʟʘʨʫʙʝʞʥʳʝ ʘʚʪʦʨʳ ʚʳʜʝʣʷʶʪ ʨʷʜ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʩʚʦʡʩʪʚ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʪʘʮʠʦʥʘʨ, ʚʳʧʦʣʥʷʶʱʠʡ ʦʢʘʟʘʥʠʝʤ ʩʢʦʨʦʡ ʧʦʤʦʱʠ [16-25]. 

      ʅʘ ʛʦʩʧʠʪʘʣʴʥʦʤ ʵʪʘʧʝ, ʢ ʦʢʘʟʘʥʠʶ ʩʢʦʨʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʧʨʠʚʣʝʢʘʶʪʩʷ 

ʤʘʣʦʤʦʱʥʳʝ ʙʦʣʴʥʠʮʳ, ʟʘʯʘʩʪʫʶ ʥʝ ʠʤʝʶʱʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʥʘʙʦʨʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ 

ʣʝʯʝʙʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ [26-30]. 

      ɺ ɽʚʨʦʧʝ ʠ ʉʐɸ ʩʪʘʮʠʦʥʘʨʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʙʦʣʴʥʠʮʳ ʜʣʷ ʧʣʘʥʦʚʦʛʦ ʠ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʣʝʯʝʥʠʷ.  ʇʨʠ ʵʪʦʤ, ʠʥʪʝʥʩʠʚʥʳʝ ï ʦʨʛʘʥʠʟʦʚʳʚʘʶʪʩʷ ʥʘ ʙʘʟʝ ʢʨʫʧʥʳʭ 

ʫʥʠʚʝʨʩʠʪʝʪʘʭ ʠ ʷʚʣʷʶʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ [25-27]. 

     ʇʨʠʝʤʥʳʝ ʦʪʜʝʣʝʥʠʷ ʪʘʢʞʝ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʜʚʘ ʪʠʧʘ: ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʛʦ ʪʠʧʘ ʚ 

ʧʣʘʥʦʚʦʤ ʩʪʘʮʠʦʥʘʨʝ ʠ ʥʝʦʪʣʦʞʥʦʡ ʧʦʤʦʱʠ ʚ ʙʦʣʴʥʠʮʘʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʣʝʯʝʥʠʷ [28-31]. 

      ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʟʘʨʫʙʝʞʥʳʝ ʠʩʪʦʯʥʠʢʠ ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʧʦʩʪʫʧʘʶʱʠʭ ʙʦʣʴʥʳʭ ʠ ʥʘʣʠʯʠʝ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʥʝʢʘʯʝʩʪʚʝʥʥʦʤʫ ʦʢʘʟʘʥʠʶ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʟʘʜʝʨʞʢʘʤ ʚ ʦʢʘʟʘʥʠʠ ʥʝʦʪʣʦʞʥʦʡ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʩʤʝʨʪʠ ʧʘʮʠʝʥʪʘʤ ʚ ʧʨʠʝʤʥʦʤ ʧʦʢʦʝ. 

      ʆʙʷʟʘʪʝʣʴʥʳʤ ʩʯʠʪʘʝʪʩʷ ʥʘʣʠʯʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʕʣʝʢʪʨʦʥʥʳʝ ʙʘʟʳ 

ʜʘʥʥʳʭ ʥʘ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʠʤʝʶʪʩʷ ʢʘʢ ʝʜʠʥʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʝʪʴ 

(ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ʂʘʥʘʜʘ). 
     ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
     1. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʨʘʟʚʠʪʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ çɼʝʥʩʘʫʣʳϨè ʥʘ 2016 - 

2019 ʛʦʜʳ: ʫʪʚ. ʫʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʈʂ ʦʪ 15 ʷʥʚʘʨʷ 2016 ʛʦʜʘ ˉ 176. 
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ʕ.ʂ. ʆʞʤʫʭʘʤʝʪʦʚʘ

1
, ɼ.ɼ. ʄʫʭʘʤʙʝʪʦʚ

2
, ɺ.ɺ. ʍʫʪʦʨʷʥʩʢʠʡ

3
  

     1
ʄʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʛʦʨʦʜʘ ʉʝʤʝʡ, ʂʘʟʘʭʩʪʘʥ 

     
2
ɸʆ çʄʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ɸʩʪʘʥʘè, ɸʩʪʘʥʘ, ʂʘʟʘʭʩʪʘʥ 

    3 
ʋʥʠʚʝʨʩʠʪʝʪ ʈʝʜʠʥʛʘ, ʋʘʡʪʢʵʡʥʩ, ʈʝʜʠʥʛ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ 

     

ʄʥʦʞʝʩʪʚʦ ʛʣʘʟʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʦʨʘʞʘʶʪ ʤʠʣʣʠʦʥʳ ʣʶʜʝʡ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʆʩʥʦʚʥʳʝ ʛʣʘʟʥʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʪʨʘʚʤʳ ʛʣʘʟʘ, ʚʦʟʨʘʩʪʥʫʶ ʤʘʢʫʣʦʜʠʩʪʨʦʬʠʶ (ɺʄɼ), ʜʠʘʙʝʪʠʯʝʩʢʫʶ 

ʨʝʪʠʥʦʧʘʪʠʶ (ɼʈ), ʢʘʪʘʨʘʢʪʫ, ʫʚʝʠʪ ʠ ʛʣʘʫʢʦʤʫ, ʯʪʦ ʤʦʞʝʪ ʧʦʚʣʝʯʴ ʟʘ ʩʦʙʦʡ ʩʣʝʧʦʪʫ, ʝʩʣʠ ʠʭ ʥʝ ʣʝʯʠʪʴ. ʆʜʥʦʡ 

ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʩ ʜʦʩʪʘʚʢʦʡ ʛʣʘʟʥʳʭ ʣʝʢʘʨʩʪʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʘʜʠʮʠʦʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤ 

ʷʚʣʷʝʪʩʷ ʥʠʟʢʘʷ ʙʠʦʜʦʩʪʫʧʥʦʩʪʴ ʧʨʝʧʘʨʘʪʦʚ. ʉʠʩʪʝʤʳ ʜʦʩʪʘʚʢʠ ʠ ʧʦʜʭʦʜʳ ʜʦʣʞʥʳ ʙʳʪʴ ʦʧʪʠʤʠʟʠʨʦʚʘʥʳ ʜʣʷ 

ʢʦʥʢʨʝʪʥʦʡ ʮʝʣʝʚʦʡ ʪʢʘʥʠ. 

     ʎʝʣʴ ʦʙʟʦʨʘ ʷʚʠʣʩʷ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʛʣʘʟʥʳʤ ʩʠʩʪʝʤʘʤ ʜʦʩʪʘʚʢʠ ʣʝʢʘʨʩʪʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʣʝʯʴ ʚ 

ʦʩʥʦʚʫ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʤʫʢʦʘʜʛʝʟʠʚʥʳʭ ʛʣʘʟʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤ ʜʣʷ ʣʝʯʝʥʠʷ ʧʘʪʦʣʦʛʠʡ ʛʣʘʟʘ.  

     ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʘʤʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ 

ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ. ɺʩʝ ʧʨʠʥʷʪʳʝ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʦʙʟʦʨʘ ʩʪʘʪʴʠ ʙʳʣʠ ʥʘʡʜʝʥʳ ʧʨʠ ʧʦʤʦʱʠ ʥʘʫʯʥʦʡ 

ʧʦʠʩʢʦʚʦʡ ʩʠʩʪʝʤʳ çGoogle Scholarè ʠ çResearch Gateè ʠ ʙʳʣʠ ʠʥʜʝʢʩʠʨʦʚʘʥʳ ʚ ʙʘʟʘʭ ʜʘʥʥʳʭ PubMed, 

Medline, Eïlibrary, ʠ Cyberleninka. ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʧʦʠʩʢʘ ʙʳʣʠ ʚʳʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʦʠʩʢʦʚʳʝ ʬʠʣʴʪʨʳ: 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʳʧʦʣʥʝʥʥʳʝ ʥʘ ʢʨʦʣʠʢʘʭ, ʛʣʘʟʥʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʧʣʝʥʢʠ, ʦʙʪʫʨʘʮʠʦʥʥʳʝ 

ʛʣʘʟʥʳʝ ʧʨʦʙʢʠ, ʢʦʥʪʘʢʪʥʳʝ ʣʠʥʟʳ, ʛʝʣʝʦʙʨʘʟʫʶʱʠʝ ʩʠʩʪʝʤʳ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ 10 ʣʝʪ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʥʘ 

ʘʥʛʣʠʡʩʢʦʤ ʠ ʨʫʩʩʢʦʤ ʷʟʳʢʘʭ, ʘ ʪʘʢʞʝ ʧʦʣʥʳʝ ʚʝʨʩʠʠ ʩʪʘʪʝʡ ʩ ʯʸʪʢʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʤʠ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʜʦʢʘʟʘʥʥʳʤʠ ʚʳʚʦʜʘʤʠ. ʂʨʠʪʝʨʠʷʤʠ ʠʩʢʣʶʯʝʥʠʷ ʧʫʙʣʠʢʘʮʠʡ ʠʟ ʨʘʩʩʤʦʪʨʝʥʠʷ ʩʪʘʣʠ ʨʝʟʶʤʝ ʜʦʢʣʘʜʦʚ, 

ʛʘʟʝʪʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʠ ʣʠʯʥʳʝ ʩʦʦʙʱʝʥʠʷ. 

     ʈʝʟʫʣʴʪʘʪʳ. ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʘʷ ʜʦʩʪʘʚʢʘ ʣʝʢʘʨʩʪʚ ʜʣʷ ʣʝʯʝʥʠʷ 

ʛʣʘʟʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚʩʝʛʜʘ ʙʳʣʘ ʧʨʦʙʣʝʤʦʡ, ʢʘʢ ʜʣʷ ʧʝʨʝʜʥʝʛʦ, ʪʘʢ ʠ ʜʣʷ ʟʘʜʥʝʛʦ ʩʝʛʤʝʥʪʘ ʛʣʘʟʘ, ʠʟ-ʟʘ 

ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʛʣʘʟʥʳʭ ʙʘʨʴʝʨʦʚ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʚʳʟʚʘʥʥʳʭ ʭʘʨʘʢʪʝʨʦʤ 

ʟʘʙʦʣʝʚʘʥʠʡ. ʋʯʝʥʳʝ ʧʨʦʜʦʣʞʘʶʪ ʨʘʙʦʪʘʪʴ ʥʘʜ ʥʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ ʜʦʩʪʘʚʢʠ ʣʝʢʘʨʩʪʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʮʝʣʝʚʦʛʦ 

ʜʦʩʪʫʧʘ, ʩʪʝʧʝʥʠ ʜʦʩʪʘʚʢʠ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʣʝʢʘʨʩʪʚ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʨʝʜʩʪʚʘ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʩʥʠʞʝʥʠʠ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ ʚ ʥʘʜʝʞʜʝ, ʯʪʦʙʳ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ 

ʫʣʫʯʰʠʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʫʜʦʙʩʪʚʘ ʜʣʷ ʧʘʮʠʝʥʪʦʚ. 

     ɿʘʢʣʶʯʝʥʠʝ. ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʘʷ ʜʦʩʪʘʚʢʘ ʣʝʢʘʨʩʪʚ ʜʣʷ ʣʝʯʝʥʠʷ 

ʛʣʘʟʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚʩʝʛʜʘ ʙʳʣʘ ʧʨʦʙʣʝʤʦʡ, ʢʘʢ ʜʣʷ ʧʝʨʝʜʥʝʛʦ, ʪʘʢ ʠ ʜʣʷ ʟʘʜʥʝʛʦ ʩʝʛʤʝʥʪʘ ʛʣʘʟʘ, ʠʟ-ʟʘ 

ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʛʣʘʟʥʳʭ ʙʘʨʴʝʨʦʚ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʚʳʟʚʘʥʥʳʭ ʭʘʨʘʢʪʝʨʦʤ 

ʟʘʙʦʣʝʚʘʥʠʡ. ʋʯʝʥʳʝ ʧʨʦʜʦʣʞʘʶʪ ʨʘʙʦʪʘʪʴ ʥʘʜ ʥʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ ʜʦʩʪʘʚʢʠ ʣʝʢʘʨʩʪʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʮʝʣʝʚʦʛʦ 

ʜʦʩʪʫʧʘ, ʩʪʝʧʝʥʠ ʜʦʩʪʘʚʢʠ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʣʝʢʘʨʩʪʚ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʨʝʜʩʪʚʘ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʩʥʠʞʝʥʠʠ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ ʚ ʥʘʜʝʞʜʝ, ʯʪʦʙʳ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ 

ʫʣʫʯʰʠʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʫʜʦʙʩʪʚʘ ʜʣʷ ʧʘʮʠʝʥʪʦʚ.  

     ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘ ʢʨʦʣʠʢʘʭ, ʛʣʘʟʥʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʧʣʝʥʢʠ, 

ʢʦʥʪʘʢʪʥʳʝ ʣʠʥʟʳ, in situ ʛʝʣʠ, ʤʫʢʦʘʜʛʝʟʠʚʥʳʝ ʩʨʝʜʩʪʚʘ.  
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     3
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      Introduction. A multitude of ocular diseases affect millions of individuals all over the world. The major ocular 

diseases include age-related eye trauma, macular degeneration (AMD), diabetic retinopathy (DR), cataract, uveitis, and 

glaucoma, which can lead to blindness unless treated. One of the main problems with ocular drug delivery via 

conventional dosage forms is poor ocular bioavailability. Drug delivery barriers are specific depending on the target 

tissue and administration route. 

      The purpose of the review was to analyze the literature about ocular drug delivery systems, which will be the 

basis for the development of new mucoadhesive ocular dosage forms for treatment of eye pathology.  

      Materials and methods. To achieve this purpose we have searched and analysed scientific publications. All 

studies used in this review have been found using çGoogle Scholarè scientific search engine and were selected from 

publications indexed in PubMed, Medline, Eïlibrary, and Cyberleninka databases. The following search filters have 

been used before the start of this search: experimental studies carried out on rabbits, ocular films, contact lenses, in situ 

gel systems for the past 10 years, published in English and Russian languages, as well as full versions of papers with 

legibly formulated and statistically proven conclusions. Exclusion criteria included meeting abstracts, newspaper 

articles and personal communications. 

      Results. Analysis of literature data showed that effective drug delivery for the treatment of ocular diseases has 

always been a challenge especially for the posterior segment, due to the anatomy of the eye, the ocular barriers, and the 

physiological changes caused by the nature of the diseases. Scientists continue to work on new drug delivery systems to 

enhance target access, extent of delivery, and duration of drug exposure in order to improve drug efficacy while 

reducing side effects, in the hope to ultimately improve patient benefit and convenience. 

      Conclusions. Despite the promising research, the development of eye drops for back-of-the-eye drug therapy 

remains the most formidable challenge. A combination of approaches and multidisciplinary efforts may be needed to 

overcome this challenge. For translation of ophthalmic drug and gene therapies, it is necessary to develop cooperation 

between scientists, clinicians, regulatory agencies, and industry representatives. 

      Key words: experimental research on rabbits, ocular drug films, contact lenses, in situ gels, mucoadhesive 

agents.  

 

      ʂᴆɿɻɽ  ɼᴄʈɯʃɯʂ  ɿɸʊʊɸʈ  ɾɽʊʂɯɿʋ  ɾתʁɽʃɽʈɯ 

(ᴄɼɽɹʀɽʊʊɽʈɻɽ  ʐʆʃʋ) 
      ʕ.ʂ. ʆʞʤʫʭʘʤʝʪʦʚʘ1

, ɼ.ɼ. ʄײʭʘʤʙʝʪʦʚ
2
, ɺ.ɺ. ʍʫʪʦʨʷʥʩʢʠʡ

3
 

      
1
ʉʝʤʝʡ ץʘʣʘʩʳʥʳש ʤʝʜʠʮʠʥʘ ʫʥʠʚʝʨʩʠʪʝʪʽ, ʉʝʤʝʡ ץʘʣʘʩʳ, פʘʟʘץʩʪʘʥ 

      2 
çɸʩʪʘʥʘ ʤʝʜʠʮʠʥʘ ʫʥʠʚʝʨʩʠʪʝʪʽè, ɸפ, ɸʩʪʘʥʘ פ .ץʘʟʘץʩʪʘʥ 

     3 
ʈʝʜʠʥʛ ʋʥʠʚʝʨʩʠʪʝʪʽʥ, ʋʠʪʝʢʥʘʪʩ, ʈʝʜʠʥʛ, ױʣʳʙʨʠʪʘʥʠʷ  

     
ʂʽʨʽʩʧʝ. ɼװʥʠʝ ʞװʟʽʥʜʝ ʢᴇʧʪʝʛʝʥ ʘʜʘʤʜʘʨ ᴅʨ-ʪװʨʣʽ ʢᴇʟ ʘʫʨʫʣʘʨʳʤʝʥ ʘʫʳʨʘʜʳ. ʉʦʥʳש ʽʰʽʥʜʝ, ʝʤʜʝʤʝʛʝʥ 

ʞʘסʜʘʡʜʘ ʩʦץʳʨʣʳץץʘ ᴅʢʝʣʝʪʽʥ ʥʝʛʽʟʛʽ ʢᴇʟ ʧʘʪʦʣʦʛʠʷʣʘʨʳʥʘ -  ץʘʨʪʪʳץ ʤʘʢʫʣʦʜʠʩʪʨʦʬʠʷʩʳ, ץʘʥʪ ʜʠʘʙʝʪʽʥʽש 

ʨʝʪʠʥʦʧʘʪʠʷʩʳ, ʢʘʪʘʨʘʢʪʘ, ʫʚʝʠʪ ʞᴅʥʝ ʛʣʘʫʢʦʤʘ ʞʘʪʘʜʳ. ʂᴇʟʜʽש ʜᴅʨʽʣʽʢ ʟʘʪʪʘʨʳʥ ʞʝʪʢʽʟʫʜʽש ʜᴅʩʪװʨʣʽ ʜᴅʨʽʣʽʢ 

ʬʦʨʤʘʣʘʨʳʥʳש ʥʝʛʽʟʛʽ ʤᴅʩʝʣʝʣʝʨʽʥʽש ʙʽʨʽ ʧʘʮʠʝʥʪʪʽש ᴇʟʽʥ ʳסשʘʡʩʳʟ ʩʝʟʽʥʫʛʝ ᴅʢʝʣʝʪʽʥ ʢᴇʟʜʽש ʪʽʪʽʨʢʝʥʫʽ. ɼᴅʨʽʣʽʢ 

ʟʘʪʪʘʨʜʳ ʢᴇʟʛʝ ʞʝʪʢʽʟʫ ʞװʡʝʣʝʨʽ ʞᴅʥʝ ʪᴅʩʽʣʜʝʨʽ ʥʘץʪʳ ʤʘץʩʘʪʪʳ ʪʽʥ װʰʽʥ װʡʣʝʩʽʤʜʽʨʽʣʛʝʥ ʙʦʣʫ ץʘʞʝʪ.  

     ɿʝʨʪʪʝʫ ʤʘϨʩʘʪʳ ʙʦʣʳʧ ʢᴇʟ ʧʘʪʦʣʦʛʠʷʣʘʨʳʥ ʝʤʜʝʫ װʰʽʥ ʞʘשʘ ʤʫʢʦʘʜʛʝʟʠʚʪʽ ʢᴇʟʜʽש ʜᴅʨʽʣʽʢ 

ʬʦʨʤʘʣʘʨʳʥ װʣʛʽʣʝʫ ʥʝʛʽʟʽʥʝ ʞʘʪʘʪʳʥ ʜᴅʨʽʣʽʢ ʟʘʪʪʘʨʜʳ ʢᴇʟʛʝ ʞʝʪʢʽʟʫ ʞװʡʝʣʝʨʽ ʪʫʨʘʣʳ ᴅʜʝʙʠʝʪʪʝʨʛʝ ʪʘʣʜʘʫ 

ʞװʨʛʽʟʫ. 

     ɿʝʨʪʪʝʫ ʤʘʪʝʨʠʘʣʜʘʨʳ ʤʝʥ ϸʜʽʩʪʝʨʽ. ɸʣסʘ ץʦʡʳʣסʘʥ ʤʘץʩʘʪʪʳ ʞװʟʝʛʝ ʘʩʳʨʫ װʰʽʥ סʳʣʳʤʠ 

ʞʘʨʠʷʣʘʥʳʤʜʘʨ ʪʘʙʳʣʳʧ, ʪʘʣץʳסʘ ʩʘʣʳʥסʘʥ. ᴄʜʝʙʠ ʰʦʣʫʜʳ ʽʩʢʝ ץʦʩʫסʘ ײʩʳʥʳʣסʘʥ ʙʘʨʣʳץ ʞײʤʳʩʪʘʨ çGoogle 

Scholarè סʳʣʳʤʠ ʽʟʜʝʫ ʞװʡʝʩʽ ʘʨץʳʣʳ PubMed, Medline, Eïlibrary, Cyberleninka ʙʘʟʘʣʘʨʳʥʜʘ ʠʥʜʝʢʩʪʝʣʛʝʥ. 

ʊʘשʜʘʫ ʘʣʜʳʥʜʘ ʢʝʣʝʩʽ ʰʘʨʪʪʘʨ ʝʩʢʝʨʽʣʛʝʥ: ʘסʳʣʰʳʥ ʞᴅʥʝ ʦʨʳʩ ʪʽʣʜʝʨʽʥʜʝ ʞʘʨʠʷʣʘʥסʘʥ ʩʦסשʳ 10 ʞʳʣ ʽʰʽʥʜʝʛʽ 

 ʟʫʰʽװʰʘʣʘʨʳ, ʢᴇʟ ʣʠʥʟʘʣʘʨʳ, ʛʝʣʴ ʪץʘʙʳץ ʜᴅʨʽʣʽʢ שʘʥ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʟʝʨʪʪʝʫʣʝʨ, ʢᴇʟʜʽסʘ ʞʘʩʘʣסʦʷʥʜʘʨץ

ʞװʡʝʣʝʨ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʘʡץʳʥ ʤᴅʣʽʤʜʝʣʛʝʥ ʞᴅʥʝ ʩʪʘʪʠʩʪʠʢʘ ʪײʨסʳʩʳʥʘʥ ʜᴅʣʝʣʜʝʥʛʝʥ ץʦʨʳʪʳʥʜʳʣʘʨʳ ʙʘʨ 

ʤʘץʘʣʘʣʘʨʜʳש ʪʦʣʳץ ʘץʧʘʨʘʪʳ ץʦʣʜʘʥʳʣסʘʥ. ᴄʜʝʙʠ ʰʦʣʫ ʢʝʟʽʥʜʝ ʙʘʷʥʜʘʤʘʣʘʨ ʪײʞʳʨʳʤʜʘʨʳ, ʛʘʟʝʪ ʤʘץʘʣʘʣʘʨʳ 

ʤʝʥ ʞʝʢʝ ʽʩ ʘץʧʘʨʘʪʪʘʨʳ ץʘʞʝʪ ʝʤʝʩ ʞʘʨʠʷʣʘʥʳʤʜʘʨ ʨʝʪʽʥʜʝ ץʦʣʜʘʥʳʣʤʘסʘʥ.  

     ʅϸʪʠʞʝʣʝʨ. ᴄʜʝʙʠ ʤᴅʣʽʤʝʪʪʝʨʜʽש ʪʘʣʜʘʫʳ ʢʝʣʝʩʽʥʽ ʢᴇʨʩʝʪʪʽ, ʢᴇʟ ʘʫʨʫʣʘʨʳʥ ʝʤʜʝʫʛʝ ʘʨʥʘʣסʘʥ ʜᴅʨʽʣʽʢ 

ʟʘʪʪʘʨʜʳ ʢᴇʟʜʽש ʘʥʘʪʦʤʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ, ʢᴇʟ ʪʦʩץʘʫʳʣʜʘʨʳʥʘ, ʘʫʨʫ ʩʠʧʘʪʳʤʝʥ ʰʘץʳʨʳʣסʘʥ 
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ʬʠʟʠʦʣʦʛʠʷʣʳץ ᴇʟʛʝʨʽʩʪʝʨʛʝ ʙʘʡʣʘʥʳʩʪʳ ʢᴇʟʜʽש ʘʣʜʳסשʳ ʞᴅʥʝ ʘʨʪץʳ ʩʝʛʤʝʥʪʪʝʨʽʥʝ ʪʠʽʤʜʽ ʞʝʪʢʽʟʫ ᴅʨץʘʰʘʥ 

ʤʘשʳʟʜʳ ʤᴅʩʝʣʝ ʙʦʣסʘʥ. ɹʽʨʫʘץʳʪʪʘ ʜᴅʨʽʣʽʢ ʟʘʪʪʘʨʜʳש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʳʧ ʞᴅʥʝ ʢʝʨʽ ᴅʩʝʨʣʝʨʽʥ ʘʟʘʡʪʫ ʞᴅʥʝ 

ʢʝʡʽʥ ʧʘʮʠʝʥʪʪʝʨ װʰʽʥ ʘʨʪʳץʰʳʣʳץʪʘʨʳʥ ʞʘץʩʘʨʪʫ ʞᴅʥʝ ʳסשʘʡʣʘʥʜʳʨʫ ʤʘץʩʘʪʳʥʜʘ סʘʣʳʤʜʘʨ ʜᴅʨʽʣʽʢ 

ʟʘʪʪʘʨʜʳ ʢᴇʟʛʝ ʞʝʪʢʽʟʫʜʽש ʞʘשʘ  ʞװʡʝʣʝʨʽʥ ʽʟʜʝʫʜʝ. ɹײʣ ʽʟʜʝʥʽʩʪʝʨ ʜᴅʨʽʣʽʢ ʟʘʪʪʳ ʢᴇʟʛʝ ʤʘץʩʘʪʪʳ ʞʝʪʢʽʟʫʜʽ, 

ʞʝʪʢʽʟʫ ʜᴅʨʝʞʝʩʽʥ ʞᴅʥʝ ᴅʩʝʨ ʝʪʫ ײʟʘץʪʳסʳʥ ʘʨʪʪʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ.    

     ϧʦʨʳʪʳʥʜʳ. ʉʦʥʳʤʝʥ ʢᴇʧ װʤʽʪ ʢװʪʢʝʥ ʟʝʨʪʪʝʫʣʝʨʛʝ ץʘʨʘʤʘʩʪʘʥ çץʘʡʪʘ ʢᴇʟʛʝè ᴅʩʝʨʽ װʰʽʥ ʢᴇʟ 

ʪʘʤʰʳʣʘʨʳʥ ʜʘʤʳʪʫ ʤʘשʳʟʳʜʳ ʤᴅʩʝʣʝʣʝʨʜʽש ʙʽʨʽ ʙʦʣʳʧ ʦʪʳʨ. ɹײʣ ʤᴅʩʝʣʝʥʽ ʞʦʶ װʰʽʥ, ʤʝʜʠʮʠʥʘʥʳש ʙʽʨ ʥʝʰʝ 

ʩʘʣʘʩʳʥ װʡʣʝʩʪʽʨʫ ץʘʞʝʪ. ʆʬʪʘʣʴʤʦʣʦʛʠʷʣʳץ ʧʨʝʧʘʨʘʪʪʘʨʜʳש ʪʨʘʥʩʣʷʮʠʷʩʳ װʰʽʥ ʞᴅʥʝ ʛʝʥʜʽ ʪʝʨʘʧʠʷʥʳ 

ʜʘʤʳʪʫ װʰʽʥ סʘʣʳʤʜʘʨ, ʢʣʠʥʠʮʠʩʪʪʝʨ ʤʝʥ ʬʘʨʤʘʮʝʚʪʠʢʘʣʳץ ᴇʥʝʨʢᴅʩʽʧʢʝʨʣʝʨʜʽש ᴇʢʽʣʜʝʨʽ ʘʨʘʩʳʥʜʘ 

ʬʫʥʢʮʠʦʥʘʣʜʳ ʞװʡʝʥʽ ײץʨʫ ץʘʞʝʪ. 

     ʅʝʛʽʟʛʽ ʩᴇʟʜʝʨ: ץʦʷʥʜʘʨʜʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʜʳ ʟʝʨʪʪʝʫʣʝʨ, ʢᴇʟʜʽש ʜᴅʨʽʣʽʢ ץʘʙʳץʰʘʣʘʨʳ, ʢᴇʟ ʣʠʥʟʘʣʘʨʳ, in 

situ ʛʝʣʜʝʨ, ʤʫʢʦʘʜʛʝʟʠʚʪʽ ʟʘʪʪʘʨ. 

      

 ʄʥʦʞʝʩʪʚʦ ʛʣʘʟʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʦʨʘʞʘʶʪ ʤʠʣʣʠʦʥʳ ʣʶʜʝʡ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʠ 

ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʟʨʝʥʠʝ ʚ ʮʝʣʦʤ, ʠ ʧʨʠʚʦʜʠʪ ʢ 

ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ. ʆʩʥʦʚʥʳʝ ʛʣʘʟʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ 

ʚʦʟʨʘʩʪʥʫʶ ʤʘʢʫʣʦʜʠʩʪʨʦʬʠʶ (ɺʄɼ), ʜʠʘʙʝʪʠʯʝʩʢʫʶ ʨʝʪʠʥʦʧʘʪʠʶ (ɼʈ), ʢʘʪʘʨʘʢʪʫ, ʫʚʝʠʪ ʠ 

ʛʣʘʫʢʦʤʫ, ʯʪʦ ʤʦʞʝʪ ʧʦʚʣʝʯʴ ʟʘ ʩʦʙʦʡ ʩʣʝʧʦʪʫ, ʝʩʣʠ ʠʭ ʥʝ ʣʝʯʠʪʴ [1]. 

     ʏʝʣʦʚʝʯʝʩʢʠʡ ʛʣʘʟ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 7,5 ʛʨʘʤʤ ʛʣʦʙʫʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʳ ʜʠʘʤʝʪʨʦʤ 

ʦʢʦʣʦ 24 ʤʤ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʨʘʟʣʠʯʥʳʭ ʪʢʘʥʝʡ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʨʘʟʣʠʯʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʟʨʝʥʠʠ [2]. ʇʦʩʢʦʣʴʢʫ ʛʣʘʟʘ ʷʚʣʷʶʪʩʷ ʄʥʦʞʝʩʪʚʦ 

ʛʣʘʟʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʦʨʘʞʘʶʪ ʤʠʣʣʠʦʥʳ ʣʶʜʝʡ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ 

ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʟʨʝʥʠʝ ʚ ʮʝʣʦʤ, ʠ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʧʨʦʜʦʣʞʝʥʠʝʤ 

ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ (ʎʅʉ), ʦʥ ʭʦʨʦʰʦ ʟʘʱʠʱʸʥ ʦʪ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ ʧʨʠ 

ʧʦʤʦʱʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʙʘʨʴʝʨʦʚ, ʢʦʪʦʨʳʝ ʧʦ ʩʚʦʝʡ ʩʫʪʠ ʦʛʨʘʥʠʯʠʚʘʶʪ ʜʦʩʪʘʚʢʫ ʣʝʢʘʨʩʪʚ. 

ɹʘʨʴʝʨʳ ʜʣʷ ʜʦʩʪʘʚʢʠ ʣʝʢʘʨʩʪʚ ʚ ʛʣʘʟʘ ʩʧʝʮʠʬʠʯʥʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʝʚʦʡ ʪʢʘʥʠ ʠ ʧʫʪʝʡ 

ʚʚʝʜʝʥʠʷ [3,4]. ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʩ ʜʦʩʪʘʚʢʦʡ ʛʣʘʟʥʳʭ ʣʝʢʘʨʩʪʚ ʯʝʨʝʟ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʬʦʨʤʳ ʷʚʣʷʝʪʩʷ ʨʘʟʜʨʘʞʝʥʠʝ ʛʣʘʟʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʜʠʩʢʦʤʬʦʨʪʫ ʧʘʮʠʝʥʪʘ, ʘ ʪʘʢʞʝ ʫʤʝʥʴʰʝʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʧʨʝʧʘʨʘʪʘ 

ʙʣʘʛʦʜʘʨʷ ʩʣʝʟʦʪʦʯʠʚʦʩʪʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʠʭ ʣʝʢʘʨʩʪʚ ʠʤʝʶʪ ʥʝʡʪʨʘʣʴʥʫʶ 

ʦʩʥʦʚʫ, ʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʭ ʨʘʩʪʚʦʨʠʤʦʩʪʠ, ʠʭ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʚ ʢʠʩʣʦʤ pH, ʯʪʦ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʧʣʦʭʦʡ ʜʠʬʬʫʟʠʠ ʚ ʛʣʘʟʘʭ, ʚʳʟʚʘʥʥʦʡ ʠʦʥʠʟʠʨʦʚʘʥʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʤʦʣʝʢʫʣʳ 

ʣʝʢʘʨʩʪʚʘ. ɽʱʸ ʦʜʥʘ ʧʨʦʙʣʝʤʘ, ʢʦʪʦʨʘʷ ʚʦʟʥʠʢʘʝʪ ʚ ʜʦʩʪʘʚʢʝ ʛʣʘʟʥʳʭ ʣʝʢʘʨʩʪʚ, ʷʚʣʷʝʪʩʷ 

ʤʥʦʛʦʨʘʟʦʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʜʦʟʳ ʚ ʪʢʘʥʠ-ʤʠʰʝʥʠ ʠʟ-ʟʘ 

ʢʦʨʦʪʢʦʛʦ ʚʨʝʤʝʥʠ ʧʨʝʙʳʚʘʥʠʷ ʚ ʧʨʝʢʦʨʥʝʘʣʴʥʦʡ ʟʦʥʝ. ʃʝʢʘʨʩʪʚʦ, ʧʨʠʤʝʥʷʝʤʦʝ ʚ ʚʠʜʝ 

ʛʣʘʟʥʳʭ ʢʘʧʝʣʴ, ʙʳʩʪʨʦ ʜʨʝʥʠʨʫʝʪʩʷ ʯʝʨʝʟ ʥʦʩʦʩʣʝʟʥʳʡ ʢʘʥʘʣ ʠ ʧʦʩʪʫʧʘʝʪ ʚ ʩʠʩʪʝʤʥʳʡ 

ʢʨʦʚʦʪʦʢ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʙʦʯʥʳʤ ʥʝʞʝʣʘʪʝʣʴʥʳʤ ʵʬʬʝʢʪʘʤ.  

     ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤ ʜʦʩʪʘʚʢʠ ʛʣʘʟʥʳʭ ʣʝʢʘʨʩʪʚ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʥʝʩʢʦʣʴʢʦ 

ʬʘʢʪʦʨʦʚ.  ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʧʦʚʳʰʝʥʥʘʷ ʪʦʯʥʦʩʪʴ ʜʦʟʳ, ʧʦʚʳʰʝʥʥʘʷ ʙʠʦʜʦʩʪʫʧʥʦʩʪʴ 

ʚʚʦʜʠʤʳʭ ʧʨʝʧʘʨʘʪʦʚ ʟʘ ʩʯʸʪ ʧʨʝʦʜʦʣʝʥʠʷ ʩʪʘʪʠʯʝʩʢʠʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʙʘʨʴʝʨʦʚ, ʘ ʪʘʢʞʝ 
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ʧʦʩʪʦʷʥʥʦʡ ʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ ʜʦʩʪʘʚʢʠ ʣʝʢʘʨʩʪʚ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʣʝʯʝʥʠʷ ʠ ʫʜʦʙʩʪʚʘ ʜʣʷ ʧʘʮʠʝʥʪʦʚ [5]. ʇʦʵʪʦʤʫ, ʩ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʘʥʥʘʷ 

ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʙʠʦʜʦʩʪʫʧʥʦʩʪʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʨʘʟʣʠʯʥʳʭ ʛʣʘʟʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤ ʩ ʫʯʝʪʦʤ ʚʳʰʝʠʟʣʦʞʝʥʥʳʭ ʬʘʢʪʦʨʦʚ.   

     ʎʝʣʴʶ ʦʙʟʦʨʘ ʷʚʠʣʩʷ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʦ ʩʧʦʩʦʙʘʭ ʜʦʩʪʘʚʢʠ ʣʝʢʘʨʩʪʚ ʚ ʧʝʨʝʜʥʠʡ 

ʦʪʩʝʢ ʛʣʘʟʘ, ʢʦʪʦʨʳʡ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʙʠʦʜʦʩʪʫʧʥʦʩʪʴ  ʚʚʝʜʝʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʠ ʥʘʣʠʯʠʝ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ.  

     ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʘʤʠ ʙʳʣ 

ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ. ɺʩʝ ʧʨʠʥʷʪʳʝ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʦʙʟʦʨʘ ʨʘʙʦʪʳ ʙʳʣʠ 

ʥʘʡʜʝʥʳ ʧʨʠ ʧʦʤʦʱʠ ʥʘʫʯʥʦʡ ʧʦʠʩʢʦʚʦʡ ʩʠʩʪʝʤʳ çGoogle Scholarè ʠ ʙʳʣʠ ʠʥʜʝʢʩʠʨʦʚʘʥʳ ʚ 

ʙʘʟʘʭ ʜʘʥʥʳʭ PubMed, Medline, Eïlibrary, ʠ Cyberleninka ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʧʦʠʩʢʘ ʙʳʣʠ 

ʚʳʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʦʠʩʢʦʚʳʝ ʬʠʣʴʪʨʳ: ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʚʳʧʦʣʥʝʥʥʳʝ ʥʘ ʢʨʦʣʠʢʘʭ, ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ 10 ʣʝʪ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʥʘ ʘʥʛʣʠʡʩʢʦʤ, ʠ 

ʨʫʩʩʢʦʤ ʷʟʳʢʘʭ, ʘ ʪʘʢʞʝ ʧʦʣʥʳʝ ʚʝʨʩʠʠ ʩʪʘʪʝʡ ʩ ʯʸʪʢʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʤʠ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʜʦʢʘʟʘʥʥʳʤʠ ʚʳʚʦʜʘʤʠ. ʂʨʠʪʝʨʠʷʤʠ ʠʩʢʣʶʯʝʥʠʷ ʧʫʙʣʠʢʘʮʠʡ ʚ ʦʙʟʦʨ ʩʪʘʣʠ ʪʝʟʠʩʳ 

ʜʦʢʣʘʜʦʚ, ʛʘʟʝʪʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʠ ʣʠʯʥʳʝ ʩʦʦʙʱʝʥʠʷ. 

     ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʆʩʥʦʚʥʳʤʠ ʧʫʪʷʤʠ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ʚ ʛʣʘʟʘ ʷʚʣʷʶʪʩʷ 

ʤʝʩʪʥʳʡ, ʧʝʨʠʦʢʫʣʷʨʥʳʡ, ʠʥʪʨʘʦʢʫʣʷʨʥʳʡ, ʠ ʩʠʩʪʝʤʥʳʡ. 

     ʄʝʩʪʥʦʝ ʚʚʝʜʝʥʠʝ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʦʩʪʨʘʥʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʣʝʯʝʥʠʷ 

ʟʘʙʦʣʝʚʘʥʠʡ ʧʝʨʝʜʥʝʛʦ ʩʝʛʤʝʥʪʘ ʛʣʘʟ ʙʣʘʛʦʜʘʨʷ ʧʨʦʩʪʦʪʝ ʧʨʠʤʝʥʝʥʠʷ, ʣʦʢʘʣʠʟʘʮʠʠ 

ʧʨʝʧʘʨʘʪʘ, ʘʜʝʢʚʘʪʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʪʦʣʴʢʦ ʦʢʦʣʦ 30-50 

ʤʢʣ. ʛʣʘʟʥʦʛʦ ʨʘʩʪʚʦʨʘ ʜʦʩʪʘʚʣʷʝʪʩʷ  ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʠʧʝʪʢʠ ʠʟ-ʟʘ ʦʛʨʘʥʠʯʝʥʥʦʡ 

ʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚ ʧʨʝʢʦʨʥʝʘʣʴʥʦʡ ʟʦʥʝ. ɻʣʘʟʥʳʝ ʢʘʧʣʠ ʩʤʝʰʠʚʘʶʪʩʷ ʩʦ ʩʣʝʟʘʤʠ 

ʠ ʚʳʪʝʢʘʶʪ ʯʝʨʝʟ ʥʦʩʦʩʣʝʟʥʳʡ ʢʘʥʘʣ, ʧʦʢʘ ʥʝ ʜʦʩʪʠʛʥʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 7 ʤʢʣ, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʘʣʴʥʦʤʫ ʦʙʲʝʤʫ ʩʣʝʟʥʦʡ ʞʠʜʢʦʩʪʠ ʚ ʛʣʘʟʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʝʧʨʝʨʳʚʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʩʣʝʟʥʦʡ ʞʠʜʢʦʩʪʠ, ʣʝʢʘʨʩʪʚʦ ʙʳʩʪʨʦ ʩʤʳʚʘʝʪʩʷ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʛʣʘʟʘ, ʘ 

ʦʩʪʘʚʰʠʡʩʷ ʧʨʝʧʘʨʘʪ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʙʘʨʴʝʨʘʤʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʜʦʩʪʘʚʢʝ ʤʝʥʝʝ 5 % ʦʪ 

ʚʚʝʜʝʥʥʦʡ ʜʦʟʳ ʚ ʧʝʨʝʜʥʠʡ ʩʝʛʤʝʥʪ ʛʣʘʟʘ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʣʝʯʝʙʥʳʭ ʩʨʝʜʩʪʚ [6]. ʇʨʝʧʘʨʘʪ, 

ʚʚʦʜʠʤʳʡ ʚʦ ʚʥʫʪʨʠʛʣʘʟʥʳʝ ʪʢʘʥʠ, ʪʘʢʞʝ ʙʳʩʪʨʦ ʚʳʤʳʚʘʝʪʩʷ ʯʝʨʝʟ ʚʦʜʷʥʠʩʪʫʶ ʚʣʘʛʫ ʠ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʝ. ʇʦʵʪʦʤʫ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʘʜʝʢʚʘʪʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʝʧʘʨʘʪʘ ʚ ʛʣʘʟʫ, 

ʪʨʝʙʫʝʪʩʷ ʯʘʩʪʘʷ ʠʥʩʪʠʣʣʷʮʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʥʠʟʢʦʡ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʨʦʛʦʚʠʮʳ ʧʦʩʣʝ ʤʝʩʪʥʦʡ ʠʥʩʪʠʣʣʷʮʠʠ, ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʚ 

ʧʨʝʢʦʨʥʝʘʣʴʥʦʡ ʟʦʥʝ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ ʩʢʦʨʦʩʪʴ 

ʧʨʝʦʜʦʣʝʥʠʷ ʙʘʨʴʝʨʘ ʨʦʛʦʚʠʮʳ ʛʣʘʟʘ [7-10].  ʀʟ-ʟʘ ʥʝʵʬʬʝʢʪʠʚʥʦʡ ʜʦʩʪʘʚʢʠ ʣʝʢʘʨʩʪʚ, 

ʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʧʦʚʝʨʭʥʦʩʪʠ ʛʣʘʟ ʠ ʧʝʨʝʜʥʝʛʦ 
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ʦʪʩʝʢʘ, ʭʦʪʷ ʝʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʘʚʢʠ ʣʝʢʘʨʩʪʚ ʚ ʟʘʜʥʠʡ 

ʦʪʩʝʢ [11].  

      ʇʨʝʧʘʨʘʪʳ, ʚʚʦʜʠʤʳʝ ʧʦ ʩʠʩʪʝʤʥʦʤʫ ʧʫʪʠ, ʧʦʜʚʝʨʛʘʶʪʩʷ ʤʝʪʘʙʦʣʠʟʤʫ ʚ ʧʝʯʝʥʠ ʠ 

ʵʢʩʢʨʝʮʠʠ ʧʦʯʢʘʤʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʦʙʳʯʥʦ ʪʦʣʴʢʦ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʦʩʪʠʛʘʝʪ 

ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʪʝʣʘ [12-14]. ɺʳʩʦʢʠʝ ʜʦʟʳ ʣʝʢʘʨʩʪʚ ʠ ʯʘʩʪʦʝ ʧʨʠʤʝʥʝʥʠʝ ʦʙʳʯʥʦ ʧʨʠʚʦʜʷʪ ʢ 

ʩʠʩʪʝʤʥʳʤ ʧʦʙʦʯʥʳʤ ʵʬʬʝʢʪʘʤ.  

     ʇʦʜʢʦʥʲʶʢʪʠʚʘʣʴʥʦʝ ʚʚʝʜʝʥʠʝ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʧʝʨʠʦʢʫʣʷʨʥʳʡ ʩʧʦʩʦʙ 

ʜʦʩʪʘʚʢʠ ʧʨʝʧʘʨʘʪʘ ʚʦ ʚʥʝʢʣʝʪʦʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝ ʠʥʚʘʟʠʚʥʳʤʠ 

ʩʧʦʩʦʙʘʤʠ ʚʚʝʜʝʥʠʷ, ʚʢʣʶʯʘʷ ʤʝʩʪʥʳʡ ʠ ʧʝʨʦʨʘʣʴʥʳʡ ʧʫʪʠ, ʚʥʫʪʨʠʛʣʘʟʥʦʝ ʚʚʝʜʝʥʠʝ ʧʫʪʝʤ 

ʠʥʲʝʢʮʠʠ ʠʣʠ ʠʤʧʣʘʥʪʘʮʠʠ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʳʤ ʠ ʥʝʫʜʦʙʥʳʤ ʜʣʷ ʧʘʮʠʝʥʪʦʚ; ʦʜʥʘʢʦ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʵʪʦ ʝʜʠʥʩʪʚʝʥʥʳʡ ʚʘʨʠʘʥʪ ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʟʘʜʥʝʛʦ ʩʝʛʤʝʥʪʘ 

ʛʣʘʟʘ. ʀʥʪʨʘʚʠʪʨʝʘʣʴʥʘʷ ʠʥʲʝʢʮʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʪʠʧʦʚ ʠʥʪʨʘʦʢʫʣʷʨʥʳʭ ʤʘʥʠʧʫʣʷʮʠʡ, 

ʢʦʪʦʨʘʷ ʧʦʣʫʯʠʣʘ ʰʠʨʦʢʦʝ ʧʨʠʟʥʘʥʠʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʚ ʩʚʷʟʠ  ʩ ʢʦʤʤʝʨʯʝʩʢʠʤ ʫʩʧʝʭʦʤ 

ʥʝʢʦʪʦʨʳʭ ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʤʝʜʠʮʠʥʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ. ɼʨʫʛʠʝ ʚʥʫʪʨʠʛʣʘʟʥʳʝ ʤʝʪʦʜʳ 

ʚʚʝʜʝʥʠʷ ʚʢʣʶʯʘʶʪ ʩʫʙʨʝʪʠʥʘʣʴʥʳʝ ʠ ʩʫʧʨʘʭʦʨʦʠʜʘʣʴʥʳʝ ʧʫʪʠ ʧʨʠʤʝʥʝʥʠʷ.  

     ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʪʨʘʚʠʪʨʝʘʣʴʥʳʝ, ʧʝʨʠʦʢʫʣʷʨʥʳʝ, ʩʫʙʨʝʪʠʥʘʣʴʥʳʝ ʠ 

ʩʫʧʨʘʭʦʨʦʠʜʘʣʴʥʳʝ ʤʝʪʦʜʳ ʚʚʝʜʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤʠ 

ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʧʫʪʷʤʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʠʟʫʯʝʥʳ ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʜʦʩʪʘʚʢʦʡ ʧʨʝʧʘʨʘʪʦʚ, ʛʜʝ ʤʝʩʪʥʦʝ ʠ ʩʠʩʪʝʤʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʙʳʣʦ ʥʝʵʬʬʝʢʪʠʚʥʳʤ. ʆʙʟʦʨ 

ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʬʘʨʤʘʢʦʢʠʥʝʪʠʢʝ ʛʣʘʟʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʫʢʘʟʳʚʘʝʪ ʥʘ ʝʝ 

ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʠ ʦʭʚʘʪʳʚʘʝʪ ʪʦʣʴʢʦ ʠʟʤʝʨʝʥʠʝ ʫʨʦʚʥʝʡ ʚʝʱʝʩʪʚ ʚ ʞʠʜʢʦʡ ʩʨʝʜʝ [15-18].   

    ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʪʘʢʠʝ ʢʘʢ ʤʦʣʝʢʫʣʷʨʥʘʷ 

ʤʘʩʩʘ, ʨʘʩʪʚʦʨʠʤʦʩʪʴ, ʣʠʧʦʬʠʣʴʥʦʩʪʴ ʠ ʫʨʦʚʝʥʴ ʠʦʥʠʟʘʮʠʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʧʨʠ 

ʚʩʘʩʳʚʘʥʠʠ ʣʝʢʘʨʩʪʚ ʚ ʛʣʘʟʘʭ. ʈʦʛʦʚʠʮʘ ʩ ʝʝ ʤʥʦʛʦʩʣʦʡʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʷʚʣʷʝʪʩʷ  ʥʘʠʙʦʣʝʝ 

ʚʘʞʥʳʤ ʙʘʨʴʝʨʦʤ ʜʣʷ ʚʩʘʩʳʚʘʥʠʷ ʚ ʧʝʨʝʜʥʝʤ ʦʪʩʝʢʝ ʛʣʘʟ; ʢʦʥʲʶʥʢʪʠʚʘ ʦʙʳʯʥʦ ʙʦʣʝʝ 

ʧʨʦʥʠʮʘʝʤʘ, ʯʝʤ ʨʦʛʦʚʠʮʘ  [19-21]. 

     ɼʣʷ ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʧʝʨʝʜʥʝʛʦ ʩʝʛʤʝʥʪʘ, ʪʘʢʠʭ ʢʘʢ ʪʨʘʚʤʳ ʛʣʘʟʘ, ʩʠʥʜʨʦʤ ʩʫʭʦʛʦ 

ʛʣʘʟʘ, ʢʦʥʲʶʥʢʪʠʚʠʪ, ʛʣʘʫʢʦʤʘ, ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʝ ʚʦʩʧʘʣʝʥʠʝ ʠ ʫʚʝʠʪ, ʙʳʣʠ ʠʟʫʯʝʥʳ 

ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʜʦʩʪʘʚʢʠ ʯʝʨʝʟ ʛʣʘʟʥʳʝ ʪʢʘʥʠ ʠ ʧʦʚʳʰʝʥʠʷ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʅʠʞʝ ʤʳ ʚʢʨʘʪʮʝ ʨʘʩʩʤʦʪʨʠʤ ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʦʜʭʦʜʳ.  

     ʄʫʢʦʘʜʛʝʟʠʚʥʳʝ ʧʦʣʠʤʝʨʳ 

     ʆʜʥʠʤ ʠʟ ʧʦʜʭʦʜʦʚ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʫʢʦʘʜʛʝʟʠʚʥʳʭ ʧʦʣʠʤʝʨʦʚ, ʪ.ʝ. 

ʤʘʪʝʨʠʘʣʦʚ, ʩʧʦʩʦʙʥʳʭ ʧʨʠʣʠʧʘʪʴ ʢ ʩʣʠʟʠʩʪʳʤ ʤʝʤʙʨʘʥʘʤ ʛʣʘʟ ʠ ʫʜʝʨʞʠʚʘʪʴ ʣʝʢʘʨʩʪʚʝʥʥʫʶ 

ʬʦʨʤʫ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʪʝʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʨʝʤʝʥʠ. ʄʫʢʦʘʜʛʝʟʠʷ- ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ 

ʧʨʠʢʨʝʧʣʷʪʴʩʷ ʢ ʣʶʙʳʤ ʩʣʠʟʠʩʪʳʤ ʦʙʦʣʦʯʢʘʤ ʩ ʧʦʤʦʱʴʶ ʚʦʜʦʨʦʜʥʳʭ ʠʣʠ 
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ʵʣʝʢʪʨʦʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ, ʢʦʪʦʨʦʝ  ʤʦʞʝʪ  ʫʣʫʯʰʘʪʴ ʚʩʘʩʳʚʘʥʠʝ ʣʝʢʘʨʩʪʚʘ [22]. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʤʫʢʦʘʜʛʝʟʠʚʘʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʚ ʛʣʘʟʥʳʭ ʧʨʝʧʘʨʘʪʘʭ, 

ʷʚʣʷʶʪʩʷ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʝ ʧʦʣʠʤʝʨʳ, ʪʘʢʠʝ ʢʘʢ ʧʨʦʠʟʚʦʜʥʳʝ ʧʦʣʠʘʢʨʠʣʦʚʦʡ ʢʠʩʣʦʪʳ 

(ʥʘʧʨʠʤʝʨ, ʢʘʨʙʦʤʝʨʳ), ʢʩʘʥʪʘʥ, ʢʘʨʨʘʛʠʥʘʥ, ʭʠʪʦʟʘʥ ʠ ʛʠʘʣʫʨʦʥʦʚʘʷ ʢʠʩʣʦʪʘ [23,24]. 

ɹʠʦʘʜʛʝʟʠʚʥʳʝ ʤʠʢʨʦʩʬʝʨʳ ʪʘʢʞʝ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʜʣʷ ʧʨʠʣʠʧʘʥʠʷ ʢ ʦʢʫʣʷʨʥʦʤʫ 

ʤʫʮʠʥʦʚʦʤʫ ʩʣʦʶ ʠ ʧʨʦʜʣʝʚʘʥʠʷ ʚʨʝʤʝʥʠ ʧʨʝʙʳʚʘʥʠʷ ʥʘ ʨʦʛʦʚʠʮʝ ʣʶʙʳʭ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ [25-27]. ɻʨʫʧʧʘ ʫʯʝʥʳʭ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɻ. ʍʦʨʚʘʪ 

ʧʨʦʪʝʩʪʠʨʦʚʘʣʘ ʧʨʦʠʟʚʦʜʥʦʝ ʥʦʚʦʡ ʛʠʘʣʫʨʦʥʦʚʦʡ ʢʠʩʣʦʪʳ ʜʣʷ ʨʘʩʢʨʳʪʠʷ ʤʫʢʦʘʜʛʝʟʠʚʥʳʭ 

ʩʚʦʡʩʪʚ ʚ ʛʣʘʟʥʳʭ ʜʦʩʪʘʚʢʘʭ [28]. 

     In situ ʛʝʣʝʦʙʨʘʟʫʶʱʠʝ ʩʠʩʪʝʤʳ 

     ʇʨʠʥʮʠʧ ʧʨʠʤʝʥʝʥʠʷ in situ ʛʝʣʝʦʙʨʘʟʫʶʱʠʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʚ ʩʧʦʩʦʙʥʦʩʪʠ ʞʠʜʢʠʭ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤ ʢ ʤʦʤʝʥʪʘʣʴʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʚʷʟʢʦʛʦ ʛʝʣʷ ʧʨʠ ʟʘʢʘʧʳʚʘʥʠʠ ʚ ʛʣʘʟ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʠʤʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʧʦʣʠʤʝʨʦʚ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʢʘʧʣʷʭ, ʵʬʬʝʢʪ 

ʛʝʣʝʦʙʨʘʟʦʚʘʥʠʷ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴʩʷ ʣʠʙʦ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʪʝʤʧʝʨʘʪʫʨʳ (ʦʪ 5 ʉ̄ 

ʧʨʠ ʭʨʘʥʝʥʠʠ ʢʘʧʝʣʴ ʚ ʭʦʣʦʜʠʣʴʥʠʢʝ ʜʦ 35 ʉ̄ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʛʣʘʟʘ), ʣʠʙʦ ʧʨʠ ʠʟʤʝʥʝʥʠʠ 

ʨʅ, ʣʠʙʦ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʠʦʥʘʤʠ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʤʠ ʚ ʩʣʝʟʥʦʡ 

ʞʠʜʢʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʥʝʢʦʪʦʨʳʝ ʪʨʠʙʣʦʢ-ʩʦʧʦʣʠʤʝʨʳ ʧʦʣʠʵʪʠʣʝʥ ʛʣʠʢʦʣʴ-ʧʦʣʠʧʨʦʧʠʣʝʥ 

ʛʣʠʢʦʣʴ-ʧʦʣʠʵʪʠʣʝʥʛʣʠʢʦʣʴ, ʧʨʦʠʟʚʦʜʠʤʳʝ ʢʦʤʧʘʥʠʝʡ BASF ʧʦʜ ʪʦʨʛʦʚʦʡ ʤʘʨʢʦʡ Pluronic, 

ʦʙʨʘʟʫʶʪ ʧʨʦʟʨʘʯʥʳʝ ʛʝʣʠ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ [29]. 

     ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʚʨʝʤʝʥʠ ʫʜʝʨʞʘʥʠʷ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʛʝʣʝʚʳʝ ʠ in situ 

ʛʝʣʝʦʙʨʘʟʫʶʱʠʝ ʩʠʩʪʝʤʳ. ʇʠʣʦʢʘʨʧʠʥ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʡ ʚ ʛʝʣʝ, ʦʢʘʟʘʣʩʷ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤ, ʯʝʤ ʦʙʳʯʥʳʡ ʚ ʚʠʜʝ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ [30].  Sachinkumar ʩ ʢʦʣʣʝʛʘʤʠ 

ʧʨʠʛʦʪʦʚʠʣʠ pH-ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ in situ-ʛʝʣʝʚʳʡ ʧʨʝʧʘʨʘʪ ʥʦʨʬʣʦʢʩʘʮʠʥʘ, ʠʩʧʦʣʴʟʫʷ 

ʛʠʜʨʦʢʩʠʧʨʦʧʠʣ (ɻʇʄʎ) ʜʣʷ ʣʝʯʝʥʠʷ ʛʣʘʟʥʳʭ ʠʥʬʝʢʮʠʡ. ʉʠʩʪʝʤʘ ʙʳʣʘ ʧʨʦʪʝʩʪʠʨʦʚʘʥʘ in 

vitro ʠ ʚʩʝ ʝʱʝ ʪʨʝʙʫʝʪ ʠʩʩʣʝʜʦʚʘʥʠʡ in vivo ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʩʚʦʡʩʪʚ ʛʝʣʝʦʙʨʘʟʦʚʘʥʠʷ in 

situ [31]. 

    ɻʠʜʨʦʛʝʣʠ ʠʤʝʶʪ ʤʥʦʞʝʩʪʚʦ ʧʨʠʤʝʥʝʥʠʡ ʚ ʦʬʪʘʣʴʤʦʣʦʛʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʛʝʣʝʦʙʨʘʟʫʶʱʠʭ ʢʦʤʧʦʟʠʮʠʷʭ, ʤʷʛʢʠʭ ʢʦʥʪʘʢʥʳʭ ʣʠʥʟʘʭ, ʛʣʘʟʥʳʭ ʘʜʛʝʟʠʷʭ ʜʣʷ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʩʣʝ ʪʨʘʚʤʳ. ɺʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ ʚ ʛʠʜʨʦʛʝʣʷʭ ʤʦʞʝʪ ʙʳʪʴ 

ʚʳʛʦʜʥʳʤ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʝʧʪʠʜʘ-ʙʝʣʢʘ. ʍʠʤʠʯʝʩʢʠ ʩʰʠʪʳʝ 

ʪʝʨʤʦʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʛʠʜʨʦʛʝʣʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ ʠ ʩʦʭʨʘʥʷʶʪ 

ʧʨʦʟʨʘʯʥʦʩʪʴ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʢʘʯʝʩʪʚʝ ʛʝʣʝʡ, ʦʙʨʘʟʫʶʱʠʭ in situ [32]. 

     Yu ʠ ʝʛʦ ʢʦʣʣʝʛʠ ʨʘʟʨʘʙʦʪʘʣʠ ʩʰʠʪʳʡ ʇʕɻ ʩ in situ ʛʠʜʨʦʛʝʣʝʤ ʜʣʷ ʥʝʧʨʝʨʳʚʥʦʡ 

ʜʦʩʪʘʚʢʠ ɹʝʚʘʮʠʟʫʤʘʙʘ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʝ ʩʨʝʜʩʪʚʦ [33]. ʕʪʘ 
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ʞʝ ʛʨʫʧʧʘ ʧʦʜʛʦʪʦʚʠʣʘ ʩʰʠʪʳʝ ʧʦʣʠʩʘʭʘʨʠʜʥʳʝ ʛʠʜʨʦʛʝʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʣʠʢʦʣʝʚʦʛʦ 

ʭʠʪʦʟʘʥʘ ʠ ʦʢʠʩʣʝʥʥʦʛʦ ʘʣʴʛʠʥʘʪʘ ʜʣʷ ʜʣʠʪʝʣʴʥʦʛʦ ʦʩʚʦʙʦʞʜʝʥʠʷ ɹʝʚʘʮʠʟʫʤʘʙʘ [34]. ʉʣʝʜʫʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ in vitro ʠ ʢʣʝʪʦʯʥʦʡ ʢʫʣʴʪʫʨʳ, ʦʙʝ ʩʠʩʪʝʤʳ ʠʤʝʶʪ ʤʝʩʪʦ ʙʳʪʴ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʜʣʷ ʣʝʯʝʥʠʷ ʚʥʫʪʨʠʛʣʘʟʥʦʡ ʥʝʦʚʘʩʢʫʣʷʨʠʟʘʮʠʠ. ʅʘ ʨʳʥʢʝ ʧʨʠʤʝʨʳ ʛʝʣʝʡ, 

ʦʙʨʘʟʫʶʱʠʭ in situ, ʚʢʣʶʯʘʶʪ ʧʨʝʧʘʨʘʪ ʪʠʤʦʣʦʣʘ ʤʘʣʝʘʪʘ ʥʘ ʦʩʥʦʚʝ ʛʝʣʣʘʥʦʚʦʡ ʩʤʦʣʳ ʠ 

ʚʪʦʨʦʡ ʧʨʦʜʫʢʪ ʪʠʤʦʣʦʣʘ, ʥʘ ʦʩʥʦʚʝ ʤʝʪʠʣʮʝʣʣʶʣʦʟʳ, ʮʠʪʨʘʪʘ ʥʘʪʨʠʷ ʠ ʇʕɻ [35]. 

     ʀʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʛʝʣʝʦʙʨʘʟʫʶʱʠʝ ʨʘʩʪʚʦʨʳ ʚ ʛʣʘʟʥʦʡ ʩʠʩʪʝʤʝ 

ʜʦʩʪʘʚʢʠ ʜʦʣʞʥʳ ʠʤʝʪʴ ʙʦʣʴʰʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦ-ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʦʝ 

ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʙʘʟʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʠʭ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. 

     ʇʨʦʣʝʢʘʨʩʪʚʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠ ʥʝʘʢʪʠʚʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ 

ʤʦʣʝʢʫʣ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʚ ʦʨʛʘʥʠʟʤ, ʧʦʜʚʝʨʛʘʶʪʩʷ 

ʤʝʪʘʙʦʣʠʟʤʫ ʠ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠ-ʘʢʪʠʚʥʫʶ ʬʦʨʤʫ. ʌʝʨʤʝʥʪʳ ʚ ʛʣʘʟʥʳʭ 

ʪʢʘʥʷʭ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʝʚʨʘʱʝʥʠʠ ʧʨʦʣʝʢʘʨʩʪʚʘ ʚ ʣʝʢʘʨʩʪʚʦ. ʕʩʪʝʨʘʟʘ ʠ ʘʤʠʜʘʟʘ 

ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʬʝʨʤʝʥʪʘʤʠ ʚ ʛʣʘʟʥʳʭ ʪʢʘʥʷʭ ʩ ʚʳʩʦʢʦʡ 

ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʦʙʥʘʨʫʞʝʥʥʦʡ ʚ ʮʠʣʠʘʨʥʦʤ ʪʝʣʝ, ʨʘʜʫʞʢʝ, ʨʦʛʦʚʠʮʝ [36,37]. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʧʨʦ-ʣʝʢʘʨʩʪʚʘ ʦʙʳʯʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʣʫʯʰʝʥʥʦʡ ʜʦʩʪʘʚʢʠ 

ʣʝʢʘʨʩʪʚ ʠʣʠ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʠʥʜʝʢʩʘ. ʇʦʩʣʝ ʧʦʧʘʜʘʥʠʷ ʧʨʦ-ʣʝʢʘʨʩʪʚʘ ʚ ʪʢʘʥʠ, ʦʥʦ ʜʦʣʞʥʦ 

ʤʝʪʘʙʦʣʠʟʠʨʦʚʘʪʴʩʷ ʠ ʚʳʨʘʙʘʪʳʚʘʪʴ ʘʢʪʠʚʥʫʶ ʬʦʨʤʫ ʣʝʢʘʨʩʪʚʘ.   ʇʨʠʤʝʨʦʤ ʪʘʢʦʛʦ ʧʨʦ-

ʣʝʢʘʨʩʪʚʘ ʷʚʣʷʝʪʩʷ ʣʘʪʘʥʦʧʨʦʩʪ, ʧʨʦʪʠʚʦʛʣʘʫʢʦʤʥʳʡ ʧʨʝʧʘʨʘʪ, ʢʦʪʦʨʳʡ ʧʦʜʚʝʨʛʘʝʪʩʷ 

ʤʝʪʘʙʦʣʠʟʤʫ ʧʨʠ ʜʠʬʬʫʟʠʠ ʯʝʨʝʟ ʨʦʛʦʚʠʮʫ ʠ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʘʢʪʠʚʥʫʶ ʬʦʨʤʫ, ʢʦʪʦʨʘʷ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʚʥʫʪʨʠʛʣʘʟʥʦʛʦ ʜʘʚʣʝʥʠʷ [38]. 

     ʈʘʟʣʠʯʥʳʝ ʪʠʧʳ ʢʦʣʣʦʠʜʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ 

ʚʨʝʤʝʥʠ ʧʨʝʙʳʚʘʥʠʷ ʧʨʝʧʘʨʘʪʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʨʦʛʦʚʠʮʳ ʠ ʜʦʩʪʘʚʢʠ ʚ ʧʝʨʝʜʥʠʡ ʩʝʛʤʝʥʪ 

ʛʣʘʟʘ. ʉʠʩʪʝʤʳ ʜʦʩʪʘʚʢʠ ʢʦʣʣʦʠʜʥʳʭ ʣʝʢʘʨʩʪʚ ʠʤʝʶʪ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʦʩʪʘʚʣʷʪʴ ʨʘʟʣʠʯʥʳʝ 

ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ (ʚ ʪʦʤ ʯʠʩʣʝ ʤʘʢʨʦʤʦʣʝʢʫʣʳ), ʦʙʝʩʧʝʯʠʚʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʣʘʙʠʣʴʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʠ ʫʣʫʯʰʘʷ ʙʠʦʜʦʩʪʫʧʥʦʩʪʴ ʚ ʛʣʘʟʘ [39].   

     ɻʣʘʟʥʳʝ ʠʤʧʣʘʥʪʳ ʠ ʧʣʝʥʢʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʙʠʦʜʦʩʪʫʧʥʦʩʪʠ ʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦʡ ʜʦʩʪʘʚʢʠ ʣʝʢʘʨʩʪʚ. ʕʪʠ ʩʠʩʪʝʤʳ ʯʘʱʝ ʚʩʝʛʦ ʧʦʤʝʱʘʶʪ ʚ 

ʢʦʥʲʶʢʪʠʚʘʣʴʥʳʡ ʤʝʰʦʢ, ʧʦʜ ʚʝʢʦ, ʧʝʨʝʜʥʶʶ ʢʘʤʝʨʫ ʛʣʘʟʘ, ʩʫʙʢʦʥʲʶʢʪʠʚʘʣʴʥʦʝ 

ʧʨʦʩʪʘʥʩʪʚʦ ʠʣʠ ʵʧʠʩʢʣʝʨʘʣʴʥʫʶ ʯʘʩʪʴ ʜʣʷ ʜʦʩʪʘʚʢʠ ʚ ʧʝʨʝʜʥʠʡ ʩʝʛʤʝʥʪ. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʚ 

ʙʠʦʨʘʟʣʘʛʘʝʤʦʡ, ʣʠʙʦ ʚ ʥʝʙʠʦʨʘʟʣʘʛʘʝʤʦʡ ʬʦʨʤʝ. Ocusert ʙʳʣʘ ʧʝʨʚʦʡ ʧʨʦʜʘʚʘʝʤʦʡ ʛʣʘʟʥʦʡ 

ʧʣʝʥʢʦʡ ʩ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʠʣʦʢʘʨʧʠʥʘ, ʢʦʪʦʨʘʷ ʨʘʩʰʠʨʠʣʘ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ 

ʧʨʝʧʘʨʘʪʘ  ʚ ʪʝʯʝʥʠʠ ʥʝʜʝʣʠ. ʆʥ ʩʦʩʪʦʠʪ ʠʟ 2 ʤʝʤʙʨʘʥ ʩʦʧʦʣʠʤʝʨʘ ʵʪʠʣʝʥʘ ʠ ʚʠʥʠʣʘʮʝʪʘʪʘ, 

ʢʦʪʦʨʳʝ ʢʦʥʪʨʦʣʠʨʫʶʪ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʨʝʜʩʪʚʘ [40].  
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     ʇʨʦʣʦʥʛʠʨʦʚʘʥʥʳʝ ʦʙʪʫʨʘʪʦʨʳ ʩʣʝʟʥʳʭ ʪʦʯʝʢ ʧʨʝʜʩʪʘʚʣʶʪ ʩʦʙʦʡ ʥʝʙʦʣʴʰʦʡ 

ʙʠʦʩʦʚʤʝʩʪʠʤʳʡ ʤʘʪʝʨʠʘʣ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʣʝʯʝʥʠʷ ʩʠʥʜʨʦʤʘ ʩʫʭʦʛʦ ʛʣʘʟʘ ʧʫʪʝʤ 

ʚʩʪʘʚʣʝʥʠʷ ʚ ʩʣʝʟʥʳʡ ʢʘʥʘʣ, ʪʝʤ ʩʘʤʳʤ ʙʣʦʢʠʨʫʷ ʩʣʝʟʥʳʡ ʜʨʝʥʘʞ [41].  

     ʂʦʥʪʘʢʪʥʳʝ ʣʠʥʟʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʧʦʜʭʦʜ ʢ ʜʣʠʪʝʣʴʥʦʡ ʜʦʩʪʘʚʢʝ 

ʣʝʢʘʨʩʪʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʛʣʘʟʘ ʠ ʟʘ ʝʝ ʧʨʝʜʝʣʘʤʠ. ʂʦʥʪʘʢʪʥʳʝ ʣʠʥʟʳ, ʧʨʦʧʠʪʘʥʥʳʝ 

ʧʠʣʦʢʘʨʧʠʥʦʤ, ʙʳʣʠ ʧʝʨʚʳʤ ʧʨʠʤʝʨʦʤ ʪʘʢʠʭ ʩʠʩʪʝʤ ʠ ʩʦʦʙʱʘʣʦʩʴ, ʯʪʦ ʦʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʩʥʠʞʝʥʠʝ ʚʥʫʪʨʠʛʣʘʟʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʪʝʯʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ ʩ ʵʢʚʠʚʘʣʝʥʪʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʛʣʘʟʥʳʭ ʢʘʧʝʣʴ [42]. ʂʦʥʪʘʢʪʥʳʝ ʣʠʥʟʳ, ʩʰʠʪʳʝ ʩ ɺʠʪʘʤʠʥʦʤ ɽ ʤʦʛʫʪ 

ʦʙʝʩʧʝʯʠʪʴ ʜʣʠʪʝʣʴʥʦʝ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʣʝʢʘʨʩʪʚʘ ʧʫʪʝʤ ʦʙʨʘʟʦʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʙʘʨʴʝʨʦʚ ʜʠʬʬʫʟʠʠ [43]. ʀʥʪʨʘʦʢʫʣʷʨʥʳʝ ʣʠʥʟʳ ʩʰʠʪʳʝ ʩ ʣʝʢʘʨʩʪʚʦʤ, ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʚ 

ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ ʠʩʧʦʣʴʟʫʝʤʳʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʤ 

ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʧʨʝʧʘʨʘʪʘʤ.  

     ɿʘʢʣʶʯʝʥʠʝ 

     ʕʬʬʝʢʪʠʚʥʘʷ ʜʦʩʪʘʚʢʘ ʣʝʢʘʨʩʪʚ ʜʣʷ ʣʝʯʝʥʠʷ ʛʣʘʟʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚʩʝʛʜʘ ʙʳʣʘ 

ʧʨʦʙʣʝʤʦʡ, ʢʘʢ ʜʣʷ ʧʝʨʝʜʥʝʛʦ, ʪʘʢ ʠ ʜʣʷ ʟʘʜʥʝʛʦ ʩʝʛʤʝʥʪʘ ʛʣʘʟʘ, ʠʟ-ʟʘ ʘʥʘʪʦʤʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ, ʛʣʘʟʥʳʭ ʙʘʨʴʝʨʦʚ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʚʳʟʚʘʥʥʳʭ ʭʘʨʘʢʪʝʨʦʤ 

ʟʘʙʦʣʝʚʘʥʠʡ. ʋʯʝʥʳʝ ʧʨʦʜʦʣʞʘʶʪ ʨʘʙʦʪʘʪʴ ʥʘʜ ʥʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ ʜʦʩʪʘʚʢʠ ʣʝʢʘʨʩʪʚ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʮʝʣʝʚʦʛʦ ʜʦʩʪʫʧʘ, ʩʪʝʧʝʥʠ ʜʦʩʪʘʚʢʠ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʣʝʢʘʨʩʪʚ 

ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʨʝʜʩʪʚʘ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʩʥʠʞʝʥʠʠ 

ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ ʚ ʥʘʜʝʞʜʝ, ʯʪʦʙʳ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʫʣʫʯʰʠʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʫʜʦʙʩʪʚʘ 

ʜʣʷ ʧʘʮʠʝʥʪʦʚ.  
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     PREVALENCE  OF  DIABETES  IN  THE  WORLD  AND  IN  THE 

REPUBLIC  OF  KAZAKHSTAN  
     S. Tazhbenova, L. Yermukhanova, M. Artykbayeva, G. Kuspangalieva 

     West Kazakhstan Marat Ospanov State Medical University, Aktobe, Kazakhstan 

 
     Diabetes mellitus is an important medical and social problem in the world and in the Republic of Kazakhstan 

due to the wide prevalence and steady growth of morbidity. The article presents a review of the literature on the actual 

problem of the prevalence of diabetes in the world and in the Republic of Kazakhstan. Data on age and gender 

distribution of diabetes mellitus, as well as mortality rates from diabetes mellitus are presented. 

     Key words: chronic non-infectious disease, diabetes mellitus, prevalence. 

 

     ʈɸʉʇʈʆʉʊʈɸʅɽʅʅʆʉʊʔ  ʉɸʍɸʈʅʆɻʆ  ɼʀɸɹɽʊɸ  ɺ  ʄʀʈɽ  ʀ  

ɺ ʈɽʉʇʋɹʃʀʂɽ  ʂɸɿɸʍʉʊɸʅ 
     ʉ.ʊ. ʊʘʞʙʝʥʦʚʘ, ʃ.ʉ. ɽʨʤʫʭʘʥʦʚʘ, ʄ.ɸ. ɸʨʪʳʢʙʘʝʚʘ, ɻ.ʉ. ʂʫʩʧʘʥʛʘʣʠʝʚʘ 

     ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄʘʨʘʪʘ 

ʆʩʧʘʥʦʚʘ, ɸʢʪʦʙʝ, ʂʘʟʘʭʩʪʘʥ 
 

     ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʤʠʨʝ ʠ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ ʚ 

ʩʚʷʟʠ ʩ ʰʠʨʦʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ ʠ ʥʝʫʢʣʦʥʥʳʤʠ ʪʝʤʧʘʤʠ ʨʦʩʪʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ 

ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ, ʧʦʩʚʷʱʝʥʥʳʡ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ  ʚ ʤʠʨʝ ʠ ʚ 

ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ. ʇʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʦ ʚʦʟʨʘʩʪʥʦʤ ʠ ʧʦʣʦʚʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ, ʘ ʪʘʢʞʝ 

ʧʦʢʘʟʘʪʝʣʠ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ. 

     ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʨʦʥʠʯʝʩʢʠʝ ʥʝʠʥʬʝʢʮʠʦʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ. 

mailto:elvira.sybambaeva@rambler.ru
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     ʂʽʨʽʩʧʝ 

 ,ʘסʪʘʫץʩʘ ץʜʝʥʩʘʫʣʳ ץʘʤʜʳסʦץ ʝʤʝʩ ʘʫʨʫʣʘʨ ץʘʟʽʨʛʽ ʢʝʟʜʝ ʩʦʟʳʣʤʘʣʳ ʠʥʬʝʢʮʠʷʣʳפ     

ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ʞװʡʝʩʽʥʝ ʞᴅʥʝ ʢᴇʧʪʝʛʝʥ ʝʣʜʝʨʜʽש ʵʢʦʥʦʤʠʢʘʩʳʥʘ ץʘʫʽʧ ʪᴇʥʜʽʨʫʜʝ. 

ʉʦʟʳʣʤʘʣʳ ʧʘʪʦʣʦʛʠʷʤʝʥ ʩʳʨץʘʪʪʘʥʫʰʳʣʳץʪʳש ʞʦסʘʨʳ ʜʝשʛʝʡʽ ʞᴅʥʝ ץʘʫʽʧ ʬʘʢʪʦʨʳʥʳש 

ʘʡʪʘʨʣʳץʪʘʡ ʪʘʨʘʣʫʳ ʪײʨסʳʥʜʘʨ ʜʝʥʩʘʫʣʳסʳʥʘ ʪʝʨʽʩ ᴅʩʝʨʽʥ ʪʠʛʽʟʽʧ, ʤʝʜʠʮʠʥʘʣʳץ-ᴅʣʝʫʤʝʪʪʽʢ 

ʰʳסʳʥʜʘʨ ʤʝʥ ʵʢʦʥʦʤʠʢʘʣʳץ ʰʳסʳʥʜʘʨסʘ ᴅʢʝʣʝʜʽ [1]. 

     ʉʦʟʳʣʤʘʣʳ  ʠʥʬʝʢʮʠʷʣʳץ ʝʤʝʩ ʘʫʨʫʣʘʨ ʘʫʨʫʰʘשʜʳץ, ʤװʛʝʜʝʢʪʽʢ, ʫʘץʳʪʰʘ ʝשʙʝʢʢʝ 

ʞʘʨʘʤʩʳʟʜʳץ ʞᴅʥʝ ʛʦʩʧʠʪʘʣʠʟʘʮʠʷʣʘʫ, ᴇʣʽʤ-ʞʽʪʽʤ ײץʨʳʣʳʤʳʥʜʘ ʞʝʪʝʢʰʽ ʦʨʳʥʜʳ ʘʣʘʜʳ. 

ʆʣʘʨʜʳש ʘʨʘʩʳʥʜʘ ʞװʨʝʢ-ץʘʥʪʘʤʳʨ ʞװʡʝʩʽʥʽש ʘʫʨʫʣʘʨʳ, ʦʥʢʦʣʦʛʠʷʣʳץ ʘʫʨʫʣʘʨ, ʩʦʟʳʣʤʘʣʳ 

ʨʝʩʧʠʨʘʪʦʨʣʳ ʘʫʨʫʣʘʨ, ʩʦʥʜʘʡ-ʘץ ץʘʥʪ ʜʠʘʙʝʪʽ ᴅʣʝʫʤʝʪʪʽʢ ʤʘשʳʟסʘ ʠʝ [2-4]. 

     ʄʘץʩʘʪʳ 

     ʆʪʘʥʜʳץ ʞᴅʥʝ ʰʝʪʝʣʜʽʢ ᴅʜʝʙʠʝʪʪʝʨʜʽ ʪʘʣʜʘʡ ʦʪʳʨʳʧ, ᴅʣʝʤʜʝ ʞᴅʥʝ פʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ ץʘʥʪ ʜʠʘʙʝʪʽʥʽש ʪʘʨʘʣʫʳʥ ʟʝʨʪʪʝʫ. 

     ʄᴅʣʽʤʝʪʪʝʨ ʞᴅʥʝ ʟʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽ 

     ᴄʜʝʙʠʝʪʪʽʢ ʰʦʣʫʜʘ ʩʦסשʳ ʞʳʣʜʘʨʜʘסʳ ʦʪʘʥʜʳץ ʞᴅʥʝ ʰʝʪʝʣʜʽʢ ᴅʜʝʙʠʝʪʪʝʨʜʝ 

ʞʘʨʠʷʣʘʥסʘʥ ʤʘץʘʣʘʣʘʨ ץʦʣʜʘʥʳʣʜʳ. PubMed, Google scholar, eLibrary ʞᴅʥʝ ʪ.ʙ. ʙʘʟʘʣʘʨʜʘʥ 

ʩʦסשʳ ʞʳʣʜʘʨʜʘסʳ ʤʘץʘʣʘʣʘʨ ץʘʨʘʣʜʳ. ʄʘץʘʣʘʨʜʳ ʽʟʜʝʫ ʢʝʣʝʩʽ ʪװʡʽʥ ʩᴇʟʜʝʨ ʙʦʡʳʥʰʘ 

ʞװʨʛʽʟʽʣʜʽ: çץʘʥʪ ʜʠʘʙʝʪʽè, çץʘʥʪ ʜʠʘʙʝʪʽʥʽש ʪʘʨʘʣʫʳè, çץʘʥʪ ʜʠʘʙʝʪʽ ʜʠʥʘʤʠʢʘʩʳè. 

ʍʘʣʳץʘʨʘʣʳץ ʜʠʘʙʝʪ ʬʝʜʝʨʘʮʠʘʩʳʥʳש (IDF), ʩʦʥʳʤʝʥ ץʦʩʘ, ɼװʥʠʝʞװʟʽʣʽʢ ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ 

 .ʞʘʪʪʘʨʳʥʘ ʟʝʨʪʪʝʫ ʞʘʩʘʣʜʳײץ ץʜʘʨʣʘʤʘʣʳסʙʘ (ױɼɼ) שʡʳʤʳʥʳײ

     ʅᴅʪʠʞʝʣʝʨ  

     ɹװʢʽʣ ᴅʣʝʤʜʝ ʩʦʟʳʣʤʘʣʳ ʠʥʬʝʢʮʠʷʣʳץ ʝʤʝʩ ʘʫʨʫʣʘʨʜʳש ʽʰʽʥʜʝ ʢʝש ʪʘʨʘʣסʘʥʳ ץʘʥʪ 

ʜʠʘʙʝʪʽ. פʘʥʪ ʜʠʘʙʝʪʽ ʩʦסשʳ ʞʳʣʜʘʨʳ ᴅʣʝʫʤʝʪʪʽʢ ʤʘשʳʟʜʳ ʘʫʨʫ ʨʝʪʽʥʜʝ סʘʥʘ ʝʤʝʩ, 

ʤʝʜʠʮʠʥʘʣʳץ-ᴅʣʝʫʤʝʪʪʽʢ ʧʨʦʙʣʝʤʘ ʨʝʪʽʥʜʝ ʜʝ ץʘʨʘʩʪʳʨʳʣʫʜʘ. ɹײʣ ʞʳʣʜʘʥ ʞʳʣסʘ ץʘʥʪ 

ʜʠʘʙʝʪʽʤʝʥ ʘʫʳʨʘʪʳʥʜʘʨʜʳש ʘʨʪʫʳʤʝʥ, ʘʫʨʫ ʘסʳʤʳʥʳש ʩʦʟʳʣʤʘʣʳ ʩʠʧʘʪʪʘ ʙʦʣʫʳʤʝʥ, 

ʤʠʢʨʦ- ʞᴅʥʝ ʤʘʢʨʦʪʘʤʳʨʣʳ ʘʩץʳʥʫʣʘʨʜʳש ʞʠʽ ʜʘʤʫʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ, ʷסʥʠ ʙײʣ ᴇʤʽʨ 

  .ʪʳʨʘʜʳ [5]ץʪᴇʤʝʥʜʝʫʽʥʝ ᴅʢʝʣʽʧ ʩʦ שʘʨʫʳʥʘ ʞᴅʥʝ ᴇʤʽʨ ʩʘʧʘʩʳʥʳץʳʩץ שʳʥʳסʪʳץʟʘײ

     ʉʦסשʳ ʞʳʣʜʘʨʳ ץʘʥʪ ʜʠʘʙʝʪʽʥʽש ʞʘᴃʘʥʜʳץ ʪʘʨʘʣʫʳ ץʘʨץʳʥʜʳ ᴇʩʫʜʝ, ʷסʥʠ ᴅʨʙʽʨ 10-15 

ʞʳʣ ʩʘʡʳʥ ʝʢʽ ʝʩʝʣʝʥʝ ʦʪʳʨʳʧ, ʩʳʨץʘʪʪʘʥʫʰʳʣʳץ ʞץײʧʘʣʳ ʝʤʝʩ ʵʧʠʜʝʤʠʷ ʩʠʧʘʪʳʥʘ ʠʝ ʙʦʣʘ 

ʙʘʩʪʘʜʳ [6-10]. 

     ɼװʥʠʝʞװʟʽʣʽʢ ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ײʡʳʤʳʥʳש (ɼɼױ) ʙʘסʘʣʘʫʳ ʙʦʡʳʥʰʘ 1980 ʞʳʣʳ 

ʜʠʘʙʝʪʧʝʥ ᴇʤʽʨ ʩװʨʝʪʽʥ 108 ʤʣʥ. ʘʜʘʤ ʘʥʳץʪʘʣʜʳ, ʙײʣ ʢᴇʨʩʝʪʢʽʰ 2014 ʞʳʣʳ ʪᴇʨʪ ʝʩʝʛʝ ᴇʩʪʽ 

[11]. ʍʘʣʳץʘʨʘʣʳץ ʜʠʘʙʝʪ ʬʝʜʝʨʘʮʠʷʩʳʥʳש (IDF) ʤᴅʣʽʤʝʪʪʝʨʽ ʙʦʡʳʥʰʘ  ץʘʥʪ ʜʠʘʙʝʪʽʤʝʥ 

ʘʫʳʨʘʪʳʥʜʘʨ ʩʘʥʳ 2000 ʞʳʣʳ 151 ʤʣʥ., 2003 ʞʳʣʳ 194 ʤʣʥ., 2006 ʞʳʣʳ 246 ʤʣʥ., 2009 

ʞʳʣʳ 285 ʤʣʥ., 2011 ʞʳʣʳ 366 ʤʣʥ., 2013 ʞʳʣʳ 382 ʤʣʥ., 2015 ʞʳʣʳ 415 ʤʣʥ. ʙʦʣʜʳ (ʩʫʨʝʪ 

1) [7,12-17]. 

                   

 ʉʫʨʝʪ 1 - 2000-2017 ʞʞ. ᴅʣʝʤʜʝʛʽ ץʘʥʪ ʜʠʘʙʝʪʽʥʽש ʪʘʨʘʣʫʳ (ʤʣʥ.ʘʜʘʤ). 
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     2017 ʞʳʣʳ ʍʘʣʳץʘʨʘʣʳץ ʜʠʘʙʝʪ ʬʝʜʝʨʘʮʠʷʩʳʥʳש (IDF) ʤᴅʣʽʤʝʪʪʝʨʽ ʙʦʡʳʥʰʘ ᴅʣʝʤʜʝ 

 ʳʥ-8,8% שʳʥʜʘʨʳʥʳסʨײʣ ʞʝʨ ʪײʘʥʪ ʜʠʘʙʝʪʽʤʝʥ 425 ʤʣʥ ʘʜʘʤ ʪʽʨʢʝʣʛʝʥ (ʩʫʨʝʪ 1), ʙץ

 ʘץʳʥʳʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, IDF ʩʘʨʘʧʰʳʣʘʨʳ  20-ʜʘʥ 79 ʞʘʩץʘʨץ ʪʘʨʘʣʫ שʨʘʡʜʳ. ɸʫʨʫʜʳײץ

ʜʝʡʽʥʛʽ ץʘʥʪ ʜʠʘʙʝʪʽʤʝʥ ʘʫʳʨʘʪʳʥ ʥʘʫץʘʩʪʘʨʜʳש ʩʘʥʳ 2045 ʞʳʣסʘ ץʘʨʘʡ 1,5 ʝʩʝʛʝ ʘʨʪʳʧ, 629 

ʤʣʥ. ʘʜʘʤסʘ ʞʝʪʝʜʽ ʜʝʧ ʙʦʣʞʘʡʜʳ, ʷסʥʠ ʞʝʨ ʰʘʨʳʥʳש ᴅʨʙʽʨ 10-ʰʳ ʪײʨסʳʥʳ ʘʫʳʨʘʜʳ. 

     ᴄʣʝʤʜʝ 2017 ʞʳʣʳ 326,5 ʤʣʥ. ʝשʙʝʢʢʝ ץʘʙʽʣʝʪʪʽ ʞʘʩʪʘסʳ (20-64 ʞʘʩ) ʞᴅʥʝ 122,8 ʤʣʥ. 

65-99 ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨʜʘ ץʘʥʪ ʜʠʘʙʝʪʽ ʢʝʟʜʝʩʝʜʽ. 20-79 ʞʘʩʪʘסʳ ᴅʡʝʣʜʝʨ ʘʨʘʩʳʥʜʘ ץʘʥʪ 

ʜʠʘʙʝʪʽʥʽש ʪʘʨʘʣʫʳ 8,4%, ʙײʣ ʝʨʣʝʨʛʝ (9,1%) ץʘʨʘסʘʥʜʘ ʪᴇʤʝʥ, ʷסʥʠ ץʘʥʪ ʜʠʘʙʝʪʽʤʝʥ ᴇʤʽʨ 

ʩװʨʝʪʽʥ ᴅʡʝʣʜʝʨʛʝ (219,3 ʤʣʥ.) ץʘʨʘסʘʥʜʘ ʝʨʣʝʨ (231,7 ʤʣʥ.) ʢᴇʧ [18,19]. 

     ɼɼױ-ʥʳש ʙʘסʘʣʘʫʳ ʙʦʡʳʥʰʘ, 2012 ʞʳʣʳ ʜʠʘʙʝʪ 1,5 ʤʣʥ. ᴇʣʽʤʛʝ ᴅʢʝʣʜʽ, ʙײʣ ᴅʣʝʤʜʝ 

ᴇʣʽʤʥʽ8 ש-ʰʽ ʞʝʪʝʢʰʽ ʩʝʙʝʙʽ ʙʦʣʜʳ. ɸʣʘʡʜʘ, ʙװʢʽʣ ᴅʣʝʤʜʝ 2,2 ʤʣʥ. ᴇʣʽʤ-ʞʽʪʽʤ ץʘʥʜʘסʳ 

ʛʣʶʢʦʟʘʥʳש ʞʦסʘʨʳ ʜʝשʛʝʡʽʤʝʥ ʞᴅʥʝ ʘʩץʳʥʫʣʘʨסʘ (ʤʳʩʘʣʳ, ʞװʨʝʢ ʘʫʨʫʣʘʨʳ, ʠʥʩʫʣʴʪ, 

ʙװʡʨʝʢ ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽ) ʩᴅʡʢʝʩ ʞʦסʘʨʳ ʪᴅʫʝʢʝʣʜʝʨʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʜʳ, ʦʣʘʨ ʤʝʨʟʽʤʽʥʝʥ 

ʙײʨʳʥ ᴇʣʽʤʛʝ ʘʣʳʧ ʢʝʣʝʜʽ ʞᴅʥʝ ʞʠʽ ʜʠʘʙʝʪ ʝʤʝʩ, ᴇʣʽʤʥʽש ʥʝʛʽʟʛʽ ʩʝʙʝʙʽ ʨʝʪʽʥʜʝ 

 .ʘʨʘʩʪʳʨʳʣʘʜʳ [4,8]ץ

 ʨ. 2017ײʰʽʥʰʽ ʦʨʳʥʜʘ ʪװ ʘʥʪ ʜʠʘʙʝʪʽ ᴇʣʽʤ-ʞʽʪʽʤ ʙʦʡʳʥʰʘ ᴅʣʝʤʜʝץ ʳʪʪʘץʘʟʽʨʛʽ ʫʘפ     

ʞʳʣʳ 20-99 ʞʘʩʪʘס rʘʜʘʤʜʘʨ ʘʨʘʩʳʥʜʘ ʜʠʘʙʝʪʧʝʥ ʙʘʡʣʘʥʳʩʪʳ ᴇʣʽʤ-ʞʽʪʽʤ ʰʘʤʘʤʝʥ 4 ʤʣʥ. 

ʙʦʣʜʳ, ʷסʥʠ ᴅʣʝʤʜʝʛʽ ᴇʣʽʤ ʩʝʙʝʧʪʝʨʽʥʽײץ 9,9% שʨʘʜʳ [18,19]. ɹײʣ ʞץײʧʘʣʳ ʘʫʨʫʣʘʨʜʘʥ 

ʙʦʣʘʪʳʥ ᴇʣʽʤ-ʞʽʪʽʤʥʽש ʞʘʣʧʳ ʩʘʥʳʥʘʥ ʞʦסʘʨʳ (ɸʀʊɺ/ ɾʀʊʉ-ʪʝʥ 1,1 ʤʣʥ., ʪʫʙʝʨʢʫʣʝʟʜʝʥ 

1,8 ʤʣʥ. ʞᴅʥʝ ʙʝʟʛʝʢʪʝʥ 0,4 ʤʣʥ. ᴇʣʽʤ-ʞʽʪʽʤ) [20-22]. 

 ʘ ʜʝʡʽʥʛʽץʰʪʝʥ ʙʽʨʽʥʝʥ ʘʩʪʘʤʳ 60 ʞʘʩװ שʘʥʪ ʜʠʘʙʝʪʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ᴇʣʽʤ-ʞʽʪʽʤʥʽפ     

ʘʜʘʤʜʘʨ ʘʨʘʩʳʥʜʘ ʙʦʣʜʳ, 60 ʞʘʩץʘ ʜʝʡʽʥʛʽ ʜʠʘʙʝʪʧʝʥ ʙʘʡʣʘʥʳʩʪʳ ᴇʣʽʤ-ʞʽʪʽʤʥʽש ʙʘʨʣʳץ 

ʞʘסʜʘʡʣʘʨʳʥʳש ʝש ʢᴇʧ װʣʝʩʽ ɸʬʨʠʢʘ ʘʡʤʘסʳʥʘ (73,7%) ʢʝʣʝʜʽ. ɼʝʛʝʥʤʝʥ, ʜʠʘʙʝʪʪʝʥ ᴇʣʽʤ-

ʞʽʪʽʤʥʽש ʞʘʣʧʳ ʩʘʥʳ ʊʳʥʳץ ʤײʭʠʪʳʥʳש ʙʘʪʳʩ ʙᴇʣʽʛʽʥʜʝ ʝש ʞʦסʘʨʳ (1,7 ʤʣʥ.) ʞᴅʥʝ ʆשʪװʩʪʽʢ 

ʞᴅʥʝ ʆʨʪʘʣʳץ ɸʤʝʨʠʢʘʜʘ ʝש ʪᴇʤʝʥ (0,27 ʤʣʥ.) ʙʦʣʜʳ. 

     ᴄʣʝʤʜʝ ʝʨʣʝʨʛʝ ץʘʨʘסʘʥʜʘ (1,8 ʤʣʥ.) ᴅʡʝʣʜʝʨʜʝ ʜʠʘʙʝʪʪʝʥ ʙʦʣʘʪʳʥ ᴇʣʽʤ-ʞʽʪʽʤ ʢᴇʧ (2,1 

ʤʣʥ.). ɸʣʘʡʜʘ, ʉʦʣʪװʩʪʽʢ ɸʤʝʨʠʢʘ ʤʝʥ ʂʘʨʠʙ ʙʘʩʩʝʡʥʽʥʽש ʘʡʤʘסʳ ᴅʡʝʣʜʝʨʛʝ ץʘʨʘסʘʥʜʘ 

ʝʨʣʝʨʜʝ ʜʠʘʙʝʪʪʝʥ ᴇʣʽʤ-ʞʽʪʽʤʽ ʢᴇʧ ʞʘʣסʳʟ ʘʡʤʘץ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [18,19]. 

 ʽʨʣʝʨʛʝשʘ ᴇץʘʥʘ ʙʘʩס ʳʥʜʘסɸʤʝʨʠʢʘ ʘʡʤʘ ץʩʪʽʢ ʞᴅʥʝ ʆʨʪʘʣʳװʪשʳʪʪʘ ʪʝʢ ʆץʘʟʽʨʛʽ ʫʘפ     

 ʨʳʥ ʙʦʣʘʪʳʥ ᴇʣʽʤ-ʞʽʪʽʤ ʞᴅʥʝײʘʥʪ ʜʠʘʙʝʪʽʥʝʥ ʤʝʨʟʽʤʽʥʝʥ ʙפ .ʘʥץʘʥʜʘ ᴇʣʽʤ-ʞʽʪʽʤ ʘʨʪסʘʨʘץ

ʤװʛʝʜʝʢʪʽʢ ʙײʣ ʝʣʜʝʛʽ ʪʝʨʽʩ ʵʢʦʥʦʤʠʢʘʣʳץ ᴅʩʝʨ ʩʘʣʜʘʨʳʥʘ ʙʘʡʣʘʥʳʩʪʳ. ɸפʐ-ʪʘ ʤʝʨʟʽʤʽʥʝʥ 

ʙײʨʳʥ ᴇʣʽʤ-ʞʽʪʽʤ ʵʢʦʥʦʤʠʢʘʥʳ19 ש ʤʣʨʜ. ɸפʐ ʜʦʣʣʘʨʳʥ ײץʨʘʩʘ, ʘʣ ʞʘʣʧʳ ײץʥʳ 69 ʤʣʨʜ. 

ɸפʐ ʜʦʣʣʘʨʳ ʜʠʘʙʝʪ ʩʘʣʜʘʨʳʥʘʥ ʞʘʥʘʤʘ ʪװʨʜʝ ʰʳסʳʥʜʘʣסʘʥ [20]. 

     ɼʘʤʫʰʳ ʞᴅʥʝ ʞʘשʘ ʠʥʜʫʩʪʨʠʷʣʳץ ʝʣʜʝʨʜʝ ʞʘסʜʘʡ ʥʘʰʘʨ. פʘʟʽʨ ʙʘʨʣʳץ ʜʠʘʙʝʪʧʝʥ 

ʘʫʳʨʘʪʳʥʜʘʨʜʳ80% ש ʩʦʣ ʝʣʜʝʨʜʝ ᴇʤʽʨ ʩװʨʝʜʽ. ʍʘʣʳץʘʨʘʣʳץ ʜʠʘʙʝʪ ʬʝʜʝʨʘʮʠʷʩʳ ʊʘʷʫ 

ʐʳסʳʩʪʘ, תʥʜʽʩʪʘʥ ʤʝʥ ɸʬʨʠʢʘʜʘ ʘʫʨʫʰʘשʜʳ2030 ץ ʞʳʣסʘ ץʘʨʘʡ ʰʘʤʘʤʝʥ ʝʢʽ ʝʩʝʛʝ ʘʨʪʘʜʳ, 

ʃʘʪʳʥ ɸʤʝʨʠʢʘʩʳʥʜʘ, ʂʘʨʠʙ ʙʘʩʩʝʡʥʽ ʤʝʥ ʆשʪװʩʪʽʢ ʞᴅʥʝ ʆʨʪʘʣʳץ ɸʟʠʷ ʝʣʜʝʨʽʥʜʝ ʘʫʨʫ ʢװʨʪ 

ᴇʩʝʜʽ ʜʝʧ ʙʦʣʞʘʡʜʳ [9]. 

     ʊʳʥʳץ ʤײʭʠʪʳʥʳש ʙʘʪʳʩ ʙᴇʣʽʛʽ ʜʠʘʙʝʪʧʝʥ ᴇʤʽʨ ʩװʨʝʪʽʥ ʘʜʘʤʜʘʨʜʳש ʩʘʥʳ ʘʥʘײסʨʣʳʤ 

ʞʦסʘʨʳ ʘʡʤʘ2017 ,ץ ʞʳʣʳ 159 ʤʠʣʣʠʦʥ (8,6%) ʪʽʨʢʝʣʛʝʥ. ʆשʪװʩʪʽʢ-ʐʳסʳʩ ɸʟʠʷʜʘ 20-79 

ʞʘʩʪʘסʳ ʝʨʝʩʝʢ ʪײʨסʳʥʜʘʨʜʳ8,5% ש-ʜʘ ʜʠʘʙʝʪ ʙʘʡץʘʣʘʜʳ. ɹײʣ ʜʠʘʙʝʪʧʝʥ ᴇʤʽʨ ʩװʨʝʪʽʥ 82 ʤʣʥ 

ʘʜʘʤסʘ ʪʝש. ɽʫʨʦʧʘʜʘ 20-79 ʞʘʩʪʘסʳ ʜʠʘʙʝʪʽ ʙʘʨ 58 ʤʣʥ ʘʜʘʤ (8,8%) ᴇʤʽʨ ʩװʨʝʜʽ. ʉʦʣʪװʩʪʽʢ 

ɸʤʝʨʠʢʘ ʞᴅʥʝ ʂʘʨʠʙ ʙʘʩʩʝʡʥʜʝ 11% ץʘʥʪ ʜʠʘʙʝʪʽʤʝʥ ʢʝש ʪʘʨʘʣסʘʥ ʘʡʤʘץ ץʘʪʘʨʳʥʘ ʞʘʪʘʜʳ. 

2017 ʞʳʣʳ ᴇשʽʨʜʝ 20-79 ʞʘʩʪʘסʳ ʜʠʘʙʝʪʽ ʙʘʨ 45,9 ʤʣʥ ʘʜʘʤ ʪʽʨʢʝʣʛʝʥ. ɼʠʘʙʝʪʽ ʙʘʨ 

ʘʜʘʤʜʘʨʜʳש ʙʘʩʳʤ ʢᴇʧʰʽʣʽʛʽ ץʘʣʘʣʳץ ʘʫʜʘʥʜʘʨʜʘ ɸפʐ-ʪʘ (30,2 ʤʣʥ.), ʄʝʢʩʠʢʘʜʘ (12,0 ʤʣʥ.) 

ʞᴅʥʝ ʂʘʥʘʜʘʜʘ (2,06 ʤʣʥ.) ʪײʨʘʜʳ. ʊʘʷʫ ʐʳסʳʩ ʧʝʥ ʉʦʣʪװʩʪʽʢ ɸʬʨʠʢʘʜʘ 39 ʤʣʥ ʘʜʘʤ 

ʜʠʘʙʝʪʧʝʥ ʪʽʨʢʝʣʛʝʥ (10,8%) ᴆשʽʨʜʝ ץʘʥʪ ʜʠʘʙʝʪʽ ʙʘʨ ʘʜʘʤʜʘʨʜʳש ʙʘʩʳʤ ʢᴇʧʰʽʣʽʛʽ ʪʘʙʳʩʳ 

ʪᴇʤʝʥ ʥʝʤʝʩʝ ʦʨʪʘʰʘ (83,8%) ʝʣʜʝʨʜʝ ᴇʤʽʨ ʩװʨʝʜʽ. ʆשʪװʩʪʽʢ ʞᴅʥʝ ʆʨʪʘʣʳץ ɸʤʝʨʠʢʘʜʘ, 

ʙʘסʘʣʘʫ ʙʦʡʳʥʰʘ, 26 ʤʣʥ ʘʜʘʤ ʥʝʤʝʩʝ ʝʨʝʩʝʢ ʭʘʣʳץʪʳ8% ש-ʳ ʜʠʘʙʝʪʧʝʥ ʘʫʳʨʘʜʳ. ɸʬʨʠʢʘ ï 

ʜʠʘʙʝʪʪʽש ʘʟ ʪʘʨʘʣסʘʥ ᴇשʽʨʽ (4,4%). ɹʘסʘʣʘʫ ʙʦʡʳʥʰʘ, 20-79 ʞʘʩʪʘסʳ 15,5 ʤʣʥ ʜʠʘʙʝʪʧʝʥ 

ʘʫʳʨʘʪʳʥ ʘʜʘʤʜʘʨ ᴇʤʽʨ ʩװʨʝʜʽ. ɹײʣ ʝʣʜʝʨʜʝ ʫʨʙʘʥʠʟʘʮʠʷ ʞᴅʥʝ ʭʘʣʳץʪʳש ʞʘʩʳʥʳײ שʣסʘʶʳʥʘ 

ʙʘʡʣʘʥʳʩʪʳ 2-ʪʠʧʪʽ ʜʠʘʙʝʪʪʽש ʪײʨʘץʪʳ ᴇʩʫ ץʘʫʧʽ ʙʘʡץʘʣʘʜʳ. 



ʄɸפɸʃɸʃɸʈנɸ ʐʆʃʋ 

ɸʩʪʘʥʘ ʤʝʜʠʮʠʥʘʣʳϨ ʞʫʨʥʘʣʳ ˉ4(98), 2018  
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     2017 ʞʳʣʳ ʍʘʣʳץʘʨʘʣʳץ ʜʠʘʙʝʪ ʬʝʜʝʨʘʮʠʷʩʳʥʳש ʤᴅʣʽʤʝʪʪʝʨʽ ʙʦʡʳʥʰʘ ץʘʥʪ ʜʠʘʙʝʪʽ 

ʝש ʢᴇʧ ʪʽʨʢʝʣʛʝʥ ʘʡʤʘץʪʘʨ ʘʥʳץʪʘʣʜʳ: פʳʪʘʡʜʘ ï 114,4 ʤʣʥ., תʥʜʽʩʪʘʥʜʘ ï 72,9 ʤʣʥ., ɸפʐ ï 

ʪʘ ï 30,2 ʤʣʥ., ɹʨʘʟʠʣʠʷʜʘ ï 12,5 ʤʣʥ., ʄʝʢʩʠʢʘʜʘ ï 12 ʤʣʥ., ʀʥʜʦʥʝʟʠʷʜʘ ï 10,3 ʤʣʥ., ʈʌ ï 

8,5 ʤʣʥ., ɽʛʠʧʝʪʪʝ ï 8,2 ʤʣʥ., ɻʝʨʤʘʥʠʷʜʘ ʞᴅʥʝ ʇᴅʢʽʩʪʘʥʜʘ-7,5 ʤʣʥ. (ʩʫʨʝʪ 2). 

 

               
       
                 ʉʫʨʝʪ 2 - 2017 ʞʳʣʳ ᴅʣʝʤʜʝ ץʘʥʪ ʜʠʘʙʝʪʽ ʝש ʢᴇʧ ʪʘʨʘʣסʘʥ ʝʣʜʝʨ. 

 

 .ʢᴇʧ ʝʣ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʞᴅʥʝ 2017 ʞʳʣʳ 114 ʤʣʥ שʘʥʪ ʜʠʘʙʝʪʽ ʝץ ʳʪʘʡ ᴅʣʝʤʜʝʛʽפ     

ʘʜʘʤ ʜʠʘʙʝʪʪʝʥ ʟʘʨʜʘʧ ʰʝʢʪʽ. פʳʪʘʡʜʘ 2045 ʞʳʣʳ ʜʠʘʙʝʪʽ ʙʘʨ ʘʜʘʤʜʘʨ ʩʘʥʳ 119 ʤʣʥ. ʘʜʘʤסʘ 

ᴇʩʝʜʽ ʜʝʧ ʢװʪʽʣʫʜʝ [18,19]. ʉʦסשʳ װʰ ʦʥʞʳʣʜʳץʪʘ פʳʪʘʡʜʘ ʜʠʘʙʝʪʪʽש ʪʘʨʘʣʫʳ ʢװʨʪ ᴇʩʪʽ [23]. 

     ɼɼױ ʨʝʩʤʠ ʜʝʨʝʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ, 1980 ʞʳʣʳ פʳʪʘʡ ʭʘʣץʳʥʳ1% ש-ʜʘʥ ʘʟʳ ʜʠʘʙʝʪʧʝʥ 

ʘʫʳʨסʘʥ. ʉʦסשʳ ʞʘʨʠʷʣʘʥסʘʥ ʞʘʣʧʳײʣʪʪʳץ ʟʝʨʪʪʝʫ ʜʝʨʝʢʪʝʨʽ ʙʦʡʳʥʰʘ ʜʠʘʙʝʪʪʽש ʪʘʨʘʣʫʳ 

2001 ʞʳʣʳ 5,5%-ʜʳ, 2008 ʞʳʣʳ 9,7%-ʜʳ ʞᴅʥʝ 2013 ʞʳʣʳ 10,9%-ʜʳ ײץʨʘʜʳ [19,24-27]. 

 ʘʥʪ ʜʠʘʙʝʪʽ ʙʦʡʳʥʰʘ ʧʘʥʜʝʤʠʷ ʵʧʠʮʝʥʪʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʝʙʝʙʽ ʦʥץ ʳʪʘʡפ     

 ʳ ʟʝʨʪʪʝʫʣʝʨʛʝ ʩᴅʡʢʝʩ, 92סʙʽʨʝʫʽʥʜʝ ʜʠʘʙʝʪ ʢʝʟʜʝʩʝʜʽ. 2010 ʞʳʣ שʝʨʝʩʝʢ ʘʜʘʤʥʳ ץʳʪʘʡʣʳץ

ʤʣʥ.ʘʩʪʘʤ ץʳʪʘʡʣʳץ ʝʨʝʩʝʢʪʝʨ ʘʫʳʨסʘʥ, ʘʣ 150 ʤʣʥ. ʘʩʪʘʤʳʥʜʘ ʝʨʪʝ ʩʠʤʧʪʦʤʜʘʨʳ ʧʘʡʜʘ 

ʙʦʣסʘʥ [28].  

     ʉʦסשʳ ʞʳʣʜʘʨʳ פʳʪʘʡ ʭʘʣץʳʥʳש ᴇʤʽʨ ʩʘʣʪʳ ʪװʙʝʛʝʡʣʽ ᴇʟʛʝʨʜʽ. ʅʝʛʽʟʽʥʝʥ ʦʪʳʨʘʪʳʥ 

ᴇʤʽʨ ʩʘʣʪʳʥ ײʩʪʘʥʘʪʳʥ ʢᴇʧʪʝʛʝʥ ץʳʪʘʡʣʳץʪʘʨ ʘʫʳʣʜʘʥ ץʘʣʘʣʘʨסʘ ʢᴇʰʝʛʝ ʙʘʩʪʘʜʳ. ʉʦʥʳʤʝʥ 

 ʩʘʣʜʘʨʳʥʘʥ שʳʩʪʳʨʫʜʘ. ʉʦʥʳסʘʤʜʘʨʳʥ ʳסʘʤʜʘʨ ʢᴇʢᴇʥʽʩ ʪʘסʘʪʘʨ, ʪʝʟ ʜʘʡʳʥʜʘʣʘʪʳʥ ʪʘץ

ʩʝʤʽʟʜʽʢ פʳʪʘʡʜʘסʳ ʞᴅʥʝ ʊʳʥʳץ ʤײʭʠʪʳʥʳש ʙʘʪʳʩ ʙᴇʣʽʛʽʥʜʝʛʽ ᴅʣʝʫʤʝʪʪʽʢ ʤᴅʩʝʣʝ ʙʦʣʳʧ 

ʦʪʳʨ [29]. 

 ʘ ʜʝʡʽʥץʳʪץʥʜʽʩʪʘʥ. ʆʩʳ ʫʘת ʙʽʨʽ שʘʥ ʞʝʪʝʢʰʽ ʝʣʜʝʨʜʽסʪʘʨʘʣ שʘʥʪ ʜʠʘʙʝʪʽ ʢʝפ     

 ,ʘʥʜʘ ʜʠʘʙʝʪʧʝʥ ʘʫʳʨʘʪʳʥʜʘʨ ʢᴇʧ ʙʦʣʜʳסʘʨʘץ ʘ ʝʣʽʥʝץʢʝʟ ʢʝʣʛʝʥ ʙʘʩ שʥʜʽʩʪʘʥʜʘ ᴅʣʝʤʥʽת

ʙʽʨʘץ ץʘʟʽʨ פʳʪʘʡʜʘʥ ʢʝʡʽʥʛʽ ʦʨʳʥʜʘ ʪײʨ [28,30]. 

 ʤᴅʣʽʤʝʪʪʝʨʽ ʙʦʡʳʥʰʘ (IDF) שʜʠʘʙʝʪ ʬʝʜʝʨʘʮʠʷʩʳʥʳ ץʘʨʘʣʳץʳʪʪʘ ʍʘʣʳץʘʟʽʨʛʽ ʫʘפ     

 ʥʠסʢᴇʧ ʤʝʤʣʝʢʝʪ, ʷ שʩʘʥʳ ʝ שʘʥʪ ʜʠʘʙʝʪʽʤʝʥ ʘʫʳʨʘʪʳʥ ʘʜʘʤʜʘʨʜʳץ ʥʜʽʩʪʘʥ ᴅʣʝʤʜʝʛʽת

"ᴄʣʝʤʥʽש ʜʠʘʙʝʪʪʽʢ ʘʩʪʘʥʘʩʳ" ʜʝʧ ʩʘʥʘʣʘʜʳ. 2017 ʞʳʣʳ תʥʜʽʩʪʘʥʜʘ 72,9 ʤʣʥ. ʞʘסʜʘʡ 

ʪʽʨʢʝʣʛʝʥ ʞᴅʥʝ 2045 ʞʳʣסʘ ץʘʨʘʡ 134 ʤʣʥ. ʜʝʡʽʥ ʝʢʽ ʝʩʝ ᴇʩʝʜʽ ʜʝʧ ʢװʪʽʣʫʜʝ. ɾʘʨʪʳ סʘʩʳʨ 

ʽʰʽʥʜʝ תʥʜʽʩʪʘʥʜʘ ʜʠʘʙʝʪʪʽש ʪʘʨʘʣʫʳ 64% ʘʨʪץʘʥ [12,31]. פʘʥʪ ʜʠʘʙʝʪʽ ʙʦʡʳʥʰʘ ʘʫʨʫʜʳש 

ʦʨʪʘʰʘ ʞʘʩʳ 42,5 ʞʳʣʜʳ ײץʨʘʡʜʳ, ʞʳʣ ʩʘʡʳʥ 1 ʤʠʣʣʠʦʥ װʥʜʽʣʽʢ ʜʠʘʙʝʪʪʝʥ ᴇʣʝʜʽ [21]. ɹײʣ 

ʝʣʜʽץ שʦסʘʤʜʳץ ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ʩʘʣʘʩʳ װʰʽʥ ʤʘשʳʟʜʳ ʧʨʦʙʣʝʤʘ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [32,33]. 

 .ʘʨʘʡ ʜʠʘʙʝʪʽ 109 ʤʣʥץ ʘסʤᴅʣʽʤʝʪʽʥʰʝ, 2035 ʞʳʣ שʳʥʳסʘʫʳʤʜʘʩʪʳץ ʨʝʢװʥʜʽʩʪʘʥ ʞת     

ʘʜʘʤסʘ ʞʝʪʝʜʽ [34]. ɸʤʝʨʠʢʘʣʳץ ʜʠʘʙʝʪ ʘʩʩʦʮʠʘʮʠʷʩʳʥʳש ʟʝʨʪʪʝʫʽ תʥʜʽʩʪʘʥʥʳ2030 ש ʞʳʣסʘ 

 .ʘʣʜʳʨʘʪʳʥ ʭʘʙʘʨʣʘʡʜʳ [35]ץשʢᴇʧ ᴇʩʫʽʤʝʥ ʪʘ שʝ שʘʨʘʡ ʜʠʘʙʝʪ ʜʠʘʛʥʦʟʳ ʙʘʨ ʘʜʘʤʜʘʨʜʳץ
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ʉʳʨץʘʪʪʘʥʫʰʳʣʳץʪʳש ʞʦסʘʨʳ ʜʝשʛʝʡʽ ʛʝʥʝʪʠʢʘʣʳץ ץʘʙʳʣʜʘʫʰʳʣʳץ ʧʝʥ ʙʝʣʩʝʥʜʽʣʽʛʽ ʪᴇʤʝʥ 

ᴇʤʽʨ ʩʘʣʪʳʥʳש ʘʨʪʳʧ ʞʘʪץʘʥʳʤʝʥ ʪװʩʽʥʜʽʨʽʣʝʜʽ [36]. 

 ʐ ʙʦʣʳʧפʘʥ ʤʝʤʣʝʢʝʪ ɸסʘʥʪ ʜʠʘʙʝʪʽ ʢᴇʧ ʪʘʨʘʣץ ʥʜʽʩʪʘʥʥʘʥ ʢʝʡʽʥת ʳʪʘʡ ʤʝʥפ     

ʪʘʙʳʣʘʜʳ. ɸפʐ-ʪʘ ʩʦסשʳ װʰ ʦʥ ʞʳʣʜʳץʪʘ ʝʨʝʩʝʢʪʝʨ ʘʨʘʩʳʥʜʘ ʜʠʘʙʝʪʪʽש ʪʘʨʘʣʫʳ 

ʘʡʪʘʨʣʳץʪʘʡ ᴇʩʪʽ [11,18,21,37,39,45]. 1988-2012 ʞʳʣʜʘʨ ʘʨʘʣʳסʳʥʜʘ ʞʘʣʧʳ ʜʠʘʙʝʪ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ɸפʐ-ʪʳ100 ש ʪײʨסʳʥʳʥʘ ʰʘץץʘʥʜʘ 8,6-ʜʘʥ 12,3-ʢʝ ʜʝʡʽʥ ᴇʩʢʝʥ [31]. 

     2017 ʞʳʣʳ ץʘʥʪ ʜʠʘʙʝʪʽʤʝʥ ɸʤʝʨʠʢʘ ײפʨʘʤʘ ʐʪʘʪʪʘʨʜʳ9,4% ש-ʳ ʘʫʳʨסʘʥ ʥʝʤʝʩʝ 

30,3 ʤʣʥ. ʘʜʘʤ ʟʘʨʜʘʧ ʰʝʢʪʽ. ʆʥʳ7,2 ש ʤʣʥ. ʜʠʘʛʥʦʩʪʠʢʘʣʘʥʙʘסʘʥ [18,19,31]. 

     ɹײʜʘʥ ʙʘʩץʘ, ʪʘסʳ 84 ʤʣʥ.ʘʜʘʤʜʘ, ɸפʐ-ʪʳש ʝʨʝʩʝʢ ʭʘʣץʳʥʳ34% ש-ʜʘ ʜʠʘʙʝʪʘʣʜʳ 

ʞʘסʜʘʡʳ ʢʝʟʜʝʩʝʜʽ, ʙײʣ 2 ʪʠʧʪʽ ʜʠʘʙʝʪ ʜʘʤʫʳʥʳץ שʘʫʧʽʥ 3-10 ʝʩʝ ʘʨʪʪʳʨʘʜʳ [37]. ɾʘʣʧʳ 

ʘʣסʘʥʜʘ, ʜʠʘʙʝʪʘʣʜʳ ʞʘסʜʘʡʳ ʙʘʨ ʘʜʘʤʜʘʨʜʳס-70% שʘ ʜʝʡʽʥʽ ᴇʟ ᴇʤʽʨʽʥʽש ʽʰʽʥʜʝ 2 ʪʠʧʪʽ 

ʜʠʘʙʝʪʧʝʥ ʘʫʳʨʫʳ ʤװʤʢʽʥ [38]. ʆʩʳʣʘʡʰʘ, ʜʠʘʙʝʪʪʽש ʪʘʨʘʣʫʳ ʙʦʣʞʘʤ ʙʦʡʳʥʰʘ, ʪʘʷʫʜʘסʳ 10 

ʞʳʣʜʘ ʝʢʽ ʝʩʝ ʘʨʪʘʜʳ ʞᴅʥʝ ʝʛʝʨ ץʘʟʽʨʛʽ װʨʜʽʩʪʝʨ ʩʘץʪʘʣʩʘ, 2050 ʞʳʣסʘ ץʘʨʘʡ ʙײʣ 100 ʤʣʥ. 

ʙʦʣʫʳ ʤװʤʢʽʥ [39]. 

 ץʨʣʽ ᴅʣʝʫʤʝʪʪʽʢ-ʜʝʤʦʛʨʘʬʠʷʣʳװᴇʩʫʽ ᴅʨ ʪ שʪʳץʘʪʪʘʥʫʰʳʣʳץʘʥʪ ʜʠʘʙʝʪʽʤʝʥ ʩʳʨפ     

ʪʦʧʪʘʨʜʳש ʘʨʘʩʳʥʜʘ ʙʽʨʢʝʣʢʽ ʝʤʝʩ, ʷסʥʠ ʥᴅʩʽʣʜʽʢ, ʵʪʥʠʢʘʣʳץ ʪʦʧʪʘʨ ʞᴅʥʝ ʙʽʣʽʤ ʜʝשʛʝʡʽ ʪᴇʤʝʥ 

ʘʜʘʤʜʘʨ ʘʨʘʩʳʥʜʘ ʘʥʘײסʨʣʳʤ ʘʡץʳʥ ץʘʨץʳʥʤʝʥ ᴇʩʫʜʝ [31,40,41].  

    ɿʝʨʪʪʝʫʣʝʨ ʙʦʡʳʥʰʘ 1990-2000 ʞʳʣʜʘʥ 2015-2016 ʞʳʣסʘ ʜʝʡʽʥ ɸפʐ-ʪʘ ʝʨʝʩʝʢʪʝʨ 

ʘʨʘʩʳʥʜʘסʳ ʜʠʘʙʝʪ 72,0% ʞʝʪʢʝʥ. ʉʳʨץʘʪʪʘʥʫʰʳʣʳץʪʳש ᴇʩʫʽ ʙʘʨʣʳץ ʪʦʧʪʘʨʜʘ ʙʘʡץʘʣʘʜʳ, 

ʙʽʨʘץ ʝʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨʜʘ ʞᴅʥʝ ʩʝʤʽʟʜʽʛʽ ʙʘʨ ʘʜʘʤʜʘʨʜʘ ʢᴇʧ ʢʝʟʜʝʩʪʽ. ᴄʩʽʨʝʩʝ, 

ʄʝʢʩʠʢʘʣʳץ ʘʤʝʨʠʢʘʥʜʳץ ʪײʨסʳʥʜʘʨʜʘ ʜʠʘʙʝʪʪʽש  ʞʘʣʧʳ ʪʘʨʘʣʫʳʥʳש ᴇʩʫʽ ʘʡץʳʥ ʙʦʣʜʳ, 

ʦʩʳ 18 ʞʳʣʜʳץ ʢʝʟʝשʜʝʛʽ ʟʝʨʪʪʝʫʜʝ 10,1%-סʘ ʘʨʪץʘʥ. ɸפʐ-ʪʘ ʞʘʣʧʳ ʜʠʘʙʝʪ ʪʘʨʘʣʫʳʥʳש ᴇʩʫʽ 

ʘʡʪʘʨʣʳץʪʘʡ ʜᴅʨʝʞʝʜʝ ʝʨʝʩʝʢʪʝʨ ʘʨʘʩʳʥʜʘסʳ ʩʝʤʽʟʜʽʢ ʞᴅʥʝ ץʘʨʪʘʶ ʢᴇʨʩʝʪʢʽʰʪʝʨʽש ʘʨʪʫʳʤʝʥ 

ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʜʳ [42].  

     ɸʤʝʨʠʢʘ ײפʨʘʤʘ ʐʪʘʪʪʘʨʳʥʜʘ ʜʠʘʙʝʪ ʝʣʜʝʛʽ ᴇʣʽʤ-ʞʽʪʽʤʥʽש ʞʝʪʝʢʰʽ 7-ʰʽ ʩʝʙʝʙʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ɹײʣ ʩʦʥʜʘʡ-ʘץ ᴇʣʽʤ ʤʝʥ ʠʥʩʫʣʴʪʪʽש ʥʝʛʽʟʛʽ ʩʝʙʝʙʽ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʞװʨʝʢ ʘʫʨʫʳ 

ʩʠʷץʪʳ ʙʘʩץʘ ʜʝʥʩʘʫʣʳץ ʞʘסʜʘʡʣʘʨʳʥʘ ʳץʧʘʣ ʝʪʝʜʽ. ɼʠʘʙʝʪ ʩʦʥʜʘʡ-ʘץ ʝʨʝʩʝʢʪʝʨʜʝ ʩʦץʳʨʣʳץ, 

ʙװʡʨʝʢ ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽ ʞᴅʥʝ ʘʷץʪʘʨʜʳש ʞʘʨʘץʘʪʪʳץ ʝʤʝʩ ʘʤʧʫʪʘʮʠʷʩʳʥʳש ʞʝʪʝʢʰʽ ʩʝʙʝʙʽ 

ʨʝʪʽʥʜʝ ʘʥʳץʪʘʣʜʳ [37]. 

     ʄʘשʳʟʜʳ ʞʝʪʽʩʪʽʢʪʝʨʛʝ ץʦʣ ʞʝʪʢʽʟʩʝ ʜʝ, ץʘʟʽʨʛʽ ץʘʨץʳʥʜʳ ʪʘʣʜʘʡʪʳʥ ʙʦʣʩʘץ, ʜʠʘʙʝʪ 

ʙײʨʳʥסʳʩʳʥʰʘ ץʦסʘʤʜʳץ ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ, ᴅʩʽʨʝʩʝ ʭʘʣʳץʪʳץ שʦʥʳʩʪʘʥסʘʥ ʪʦʧʪʘʨʳ װʰʽʥ 

ᴇʟʝʢʪʽ ʤᴅʩʝʣʝ ʙʦʣʳʧ ץʘʣʘʪʳʥʳʥ ʘʡץʳʥʜʘʜʳ [41,43]. 

     ʍʘʣʳץʘʨʘʣʳץ ʜʠʘʙʝʪ ʬʝʜʝʨʘʮʠʷʩʳʥʳש ʜʝʨʝʢʪʝʨʽ ʙʦʡʳʥʰʘ ʩʦסשʳ ʞʳʣʜʘʨʳ ʊʄɼ 

ʝʣʜʝʨʽ ʘʨʘʩʳʥʜʘ ʜʘ ץʘʥʪ ʜʠʘʙʝʪʽʤʝʥ ʩʳʨץʘʪʪʘʥʫʰʳʣʳץʪʳש ᴇʩʫʽ ʙʘʡץʘʣʘʜʳ. פʘʥʪ ʜʠʘʙʝʪʽʤʝʥ 

ʩʳʨץʘʪʪʘʥʫʰʳʣʳץʪʳש ʝש ʞʦסʘʨʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʋʢʨʘʠʥʘ (8,4%), ʝʢʽʥʰʽ ʦʨʳʥʜʘ ʈʝʩʝʡ (7,9%), 

 ʩʪʘʥ ʤʝʥ ᴄʟʽʨʙʘʡʞʘʥ (7,0%), ʙʝʩʽʥʰʽ ʦʨʳʥʜʘץʘʟʘפ ʰʽʥʰʽ ʦʨʳʥʜʘ ɸʨʤʝʥʠʷ (7,6%), ʪᴇʨʪʽʥʰʽװ

ɹʝʣʦʨʫʩʴ (6,8%) ʞᴅʥʝ ʪ.ʙ. ʦʩʳ ʝʣʜʝʨ ʘʨʘʩʳʥʜʘ ʝש ʪᴇʤʝʥʛʽ ʢᴇʨʩʝʪʢʽʰʪʝʨ ᴆʟʙʝʢʩʪʘʥʜʘ 6,5%, 

ʦʜʘʥ ᴅʨʽ פʳʨסʳʟʩʪʘʥʜʘ, ʄʦʣʜʦʚʘʜʘ, ʊװʨʢʽʤʝʥʩʪʘʥʜʘ (6,1%), ʊᴅʞʽʢʩʪʘʥʜʘ (5,5%) ʢʝʟʜʝʩʝʜʽ. 

ɹʽʨʘץ, ʋʢʨʘʠʥʘסʘ (2,8 ʤʣʥ.) ץʘʨʘסʘʥʜʘ ʈʝʩʝʡʜʝ (8,5 ʤʣʥ. ץʘʥʪ ʜʠʘʙʝʪʽʤʝʥ ʘʫʳʨʘʪʳʥʜʘʨ ᴇʪʝ 

ʢᴇʧ   

    ʉʦסשʳ ʞʳʣʜʘʨʳ פʘʟʘץʩʪʘʥʜʘ ʜʘ ᴅʣʝʤʜʝʛʽ ʩʠʷץʪʳ ץʘʥʪ ʜʠʘʙʝʪʽʤʝʥ 

ʩʳʨץʘʪʪʘʥʫʰʳʣʳץʪʳש ʢװʨʪ ᴇʩʫʽ ʙʘʡץʘʣʘʜʳ. פʘʟʘץʩʪʘʥ ʆʨʪʘ ɸʟʠʷʜʘ ʜʠʘʙʝʪʪʽש ʜʘʤʫ ץʘʨץʳʥʳ 

ʙʦʡʳʥʰʘ ʢᴇʰ ʙʘʩʪʘʧ ʪײʨ [19,44]. 

 ʳʥʜʳ ᴇʩʫʽץʘʨץ שʪʳץʜʳשʘʥʪ ʜʠʘʙʝʪʽʤʝʥ ʘʫʨʫʰʘץ ʳ 10 ʞʳʣʜʘסשʩʪʘʥʜʘ ʩʦץʘʟʘפ     

ʙʘʡץʘʣʘʜʳ. ʄʳʩʘʣʳ, 2007 ʞʳʣʳ ʩʳʨץʘʪʪʘʥʫʰʳʣʳץ ʢᴇʨʩʝʪʢʽʰʽ 100 ʤʳש ʪײʨסʳʥסʘ 129,2, ʘʣ 

2017 ʞʳʣʳ ï 204,2-ʛʝ ʪʝש ʙʦʣʜʳ[45,46]. 

     IDF ʘʪʣʘʩʳʥʳ8 ש-ʰʽ ʙʘʩʳʣʳʤʳʥʘ ʩᴅʡʢʝʩ פʘʟʘץʩʪʘʥʜʘ ץʘʥʪ ʜʠʘʙʝʪʽʥʽש ʥʘץʪʳ ʪʘʨʘʣʫʳ 

7%, ʙײʣ ï 818200 ʘʜʘʤʥʳץ שʘʥʪ ʜʠʘʙʝʪʽʤʝʥ ʘʫʳʨʘʪʳʥʳʥ ʢᴇʨʩʝʪʝʜʽ [19]. 

 ʩʪʘʥʜʘ 293ץʘʟʘפ ʪʘʨʜʘשʘץ ʳ 1סʨʝʛʠʩʪʨʽ ʙʦʡʳʥʰʘ 2017 ʞʳʣ ץʣʪʪʳײ שʘʥʪ ʜʠʘʙʝʪʽʥʽפ     

171 ʥʘʫץʘʩ ʪʽʨʢʝʣʛʝʥ (ʙײʣ ʭʘʣʳץʪʳש ʦʨʪʘʰʘ ʞʳʣʜʳץ ʩʘʥʳʥʳ1,5% ש), ʦʥʳש ʽʰʽʥʜʝ ʝʨʝʩʝʢʪʝʨ 

ï 290335, ʙʘʣʘʣʘʨ ʤʝʥ ʞʘʩᴇʩʧʽʨʽʤʜʝʨ ï 2836. 1 ʪʠʧʪʽ ץʘʥʪ ʜʠʘʙʝʪʽʤʝʥ ʘʫʳʨʘʪʳʥʜʘʨ -  17231 

ʞᴅʥʝ 2 ʪʠʧʪʽ ץʘʥʪ ʜʠʘʙʝʪʽʤʝʥ ʘʫʳʨʘʪʳʥʜʘʨ ï 275736 ʘʜʘʤ, ʜʠʘʙʝʪʪʽש ʙʘʩץʘ ʪװʨʣʝʨʽ ï 204 
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ʙʦʣʜʳ. פʘʟʘץʩʪʘʥʜʘ ץʘʥʪ ʜʠʘʙʝʪʽʤʝʥ ʘʫʳʨʘʪʳʥ ʘʜʘʤʜʘʨ ʩʘʥʳ ʞʳʣ ʩʘʡʳʥ 8-10%-סʘ ʘʨʪʳʧ, 

ʘʫʳʨ ʘʩץʳʥʫʣʘʨ ʞʠʽʣʽʛʽ ײʣסʘʶʜʘ. ʉʦʥʜʳץʪʘʥ ʙײʣ ʞʘסʜʘʡ פʘʟʘץʩʪʘʥ װʰʽʥ ʥʝʛʽʟʛʽ ʧʨʦʙʣʝʤʘ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [47]. 

     ɼɼױ-ʥʳש ʩʪʘʪʠʩʪʠʢʘʣʳץ ʜʝʨʝʢʪʝʨʽ ʙʦʡʳʥʰʘ 2016 ʞʳʣʳ ᴅʡʝʣʜʝʨ ʘʨʘʩʳʥʜʘ ʜʠʘʙʝʪʪʽש 

ʪʘʨʘʣʫʳ (11,7%),  ʝʨʣʝʨʛʝ ץʘʨʘסʘʥʜʘ (11,3%) ʰʘʤʘʣʳ ʘʨʪʳפ .ץʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ 

 ʘץʩʘʥʳ 2016 ʞʳʣʳ 30-ʜʘʥ 69 ʞʘʩ שʜʘʡʣʘʨʳʥʳסʳ ᴇʣʽʤ ʞʘסʘʥʪ ʜʠʘʙʝʪʽʥʝʥ ʝʨʣʝʨ ʘʨʘʩʳʥʜʘץ

ʜʝʡʽʥ - 350, 70 ʞʘʩʪʘʥ ʞᴅʥʝ ʦʜʘʥ ʞʦסʘʨʳ-190 ʘʜʘʤ ʙʦʣʜʳ. ᴄʡʝʣʜʝʨ ʘʨʘʩʳʥʜʘ ᴇʣʽʤ ʩʘʥʳ 30-

ʜʘʥ 69-סʘ ʜʝʡʽʥ - 430, 70 ʞʘʩʪʘʥ ʞʦסʘʨʳ - 440 ʘʜʘʤ ʙʦʣʜʳ [2]. 

     2017 ʞʳʣʳ ʞʘʨʠʷʣʘʥסʘʥ ɼɼױ-ʥʳש ʩʦסשʳ ʜʝʨʝʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ, פʘʟʘץʩʪʘʥʜʘ ץʘʥʪ 

ʜʠʘʙʝʪʽʤʝʥ ᴇʣʽʤ-ʞʽʪʽʤʽ ʞʘʣʧʳ ᴇʣʽʤ-ʞʽʪʽʤʥʽ5,379 ש ʥʝʤʝʩʝ 3,93%-סʘ ʞʝʪʪʽ. ᴄʣʝʤʜʝ ץʘʥʪ 

ʜʠʘʙʝʪʽʥʝʥ ᴇʣʽʤ-ʞʽʪʽʤ ʙʦʡʳʥʰʘ פʘʟʘץʩʪʘʥ 76-ʦʨʳʥʜʘ ʪײʨ [48]. 

 

             
              ʉʫʨʝʪ 3 - 2017 ʞʳʣʳ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ʙʦʡʳʥʰʘ ץʘʥʪ ʜʠʘʙʝʪʽʥʽש ʪʘʨʘʣʫʳ (100 ʤʳש ʪײʨס.) 

 

     ɹʽʟʜʽש ʈʝʩʧʫʙʣʠʢʘʤʳʟʜʘ ɹʄʉʂ ʜʝשʛʝʡʽʥʜʝ ץʘʥʪ ʜʠʘʙʝʪʽ ʤʝʥ ʥʘʫץʘʩʪʳש ʘʣʜʳʥʜʘסʳ 

ʞʘʡ-ʢװʡʽʥ ʘʥʳץʪʘʫ ʙʦʡʳʥʰʘ ʩʢʨʠʥʠʥʛʪʽʢ ʙʘסʜʘʨʣʘʤʘʣʘʨ ʞװʨʛʽʟʽʣʽʧ ʦʪʳʨʘʜʳ. ɸʣʘʡʜʘ, ʢᴇʧ 

ʞʘסʜʘʡʜʘ, ʩʢʨʠʥʠʥʛ ʘʫץʳʤʳ ɸʣʤʘʪʳ ץʘʣʘʩʳ ʤʝʥ ɸʣʤʘʪʳ ʦʙʣʳʩʳʤʝʥ, ʦשʪװʩʪʽʢ ᴇשʽʨʣʝʨʤʝʥ, 

ɸץʤʦʣʘ ʞᴅʥʝ פʘʨʘסʘʥʜʳ ʦʙʣʳʩʪʘʨʳʤʝʥ ʰʝʢʪʝʣʝʜʽ. פʘʥʪ ʜʠʘʙʝʪʽʥ ʟʝʨʪʪʝʫ ʙʦʡʳʥʰʘ ᴅʨʪװʨʣʽ 

ʟʝʨʪʪʝʫʣʝʨʜʽש ʤᴅʣʽʤʝʪʪʝʨʽ ʙʦʡʳʥʰʘ, ʝʣʜʽש ʙʘʪʳʩ ʘʡʤʘץʪʘʨʳ ʘʟ ʟʝʨʪʪʝʣʛʝʥ. פʘʥʪ ʜʠʘʙʝʪʽʥʽש 

ʘʥʳץʪʘʣʫʳʥʘ ᴅʩʝʨ ʝʪʝʪʽʥ ʬʘʢʪʦʨʣʘʨʜʳ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʩʪʘʪʠʩʪʠʢʘʣʳץ ʜʝʨʝʢʪʝʨ ʥʘץʪʳ ʝʤʝʩ 

ʜʝʧ ʙʦʣʞʘʫסʘ ʙʦʣʘʜʳ [49,50].   

     ʊʘʣץʳʣʘʫʣʘʨ 
     ʆʩʳʣʘʡʰʘ, ץʘʥʪ ʜʠʘʙʝʪʽ ᴅʣʝʤʜʝ ʞᴅʥʝ פʘʟʘץʩʪʘʥʜʘ ʜʘ ʞʳʣʜʘʥ ʞʳʣסʘ ץʘʥץʳʥʜʳ ᴇʩʫʜʝ. 

 ʥʠסʪʘʨʘʣʫʳ ʙʦʡʳʥʰʘ ʊʄɼ ʝʣʜʝʨʽ ʘʨʘʩʳʥʜʘ ʪᴇʨʪʽʥʰʽ ʦʨʳʥʜʘ, ʷ שʘʥʪ ʜʠʘʙʝʪʽʥʽץ ʩʪʘʥץʘʟʘפ

ᴄʟʝʨʙʘʡʞʘʥ ʝʣʽʥʜʝʛʽ ʢᴇʨʩʝʪʢʽʰʧʝʥ ʙʽʨʜʝʡ, ʘʣ ʆʨʪʘ ɸʟʠʷ ʝʣʜʝʨʽ ʘʨʘʩʳʥʜʘ פʘʟʘץʩʪʘʥ ʙʽʨʽʥʰʽ 

ʦʨʳʥʜʘ ʪײʨ. ᴄʣʝʤʜʝ ץʘʥʪ ʜʠʘʙʝʪʽ ᴅʡʝʣʜʝʨʛʝ ץʘʨʘסʘʥʜʘ ʝʨʣʝʨ ʘʨʘʩʳʥʜʘ ʞʠʽ ʢʝʟʜʝʩʝʜʽ, ʘʣ 

 ʘʥʪץ ʳʪʪʘץʘʟʽʨʛʽ ʫʘפ .ʘʥסʪʘʨʘʣ שʘʥʪ ʜʠʘʙʝʪʽ ʢʝץ ʩʪʘʥʜʘ ʢʝʨʽʩʽʥʰʝ ᴅʡʝʣʜʝʨ ʘʨʘʩʳʥʜʘץʘʟʘפ

ʜʠʘʙʝʪʽ ᴇʣʽʤ-ʞʽʪʽʤ ʙʦʡʳʥʰʘ ᴅʣʝʤʜʝ װʰʽʥʰʽ ʦʨʳʥʜʘ ʙʦʣʩʘ, ʘʣ פʘʟʘץʩʪʘʥ ʙʝʩʽʥʰʽ ʦʨʳʥʜʘ ʪײʨ.  

ᴄʣʝʤʜʝ ʞᴅʥʝ פʘʟʘץʩʪʘʥʜʘ ʜʘ ץʘʥʪ ʜʠʘʙʝʪʽʥʝʥ ᴇʣʽʤ-ʞʽʪʽʤ ʝʨʣʝʨʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ 

ᴅʡʝʣʜʝʨ ʘʨʘʩʳʥʜʘ ʢᴇʧ ʝʢʝʥʽ ʘʥʳץʪʘʣʜʳ. ɾʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ ץʘʥʪ ʜʠʘʙʝʪʽ ʞʠʽ 60 

ʞʘʩץʘ ʜʝʡʽʥʛʽ ʘʜʘʤʜʘʨʜʘ ʢʝʟʜʝʩʝʜʽ. פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ʙʦʡʳʥʰʘ ץʘʥʪ ʜʠʘʙʝʪʽ ʥʝײסʨʣʳʤ 

ʢʝש ʪʘʨʘסʘʥ ʦʙʣʳʩʪʘʨסʘ ʝʣʽʤʽʟʜʽש ʩʦʣʪװʩʪʽʢ ᴇשʽʨʣʝʨʽ ʤʝʥ ʆʨʪʘʣʳפ ץʘʟʘץʩʪʘʥ, ʘʣ ʝש ʘʟ 

ʪʘʨʘʣסʘʥ ʦʙʣʳʩʪʘʨסʘ ɹʘʪʳʩ ᴇשʽʨʣʝʨʽ ʞʘʪʘʜʳ.  

 ʦʨʳʪʳʥʜʳפ     

     ʆʪʘʥʜʳץ ʞᴅʥʝ ʰʝʪ ʝʣʜʽʢ ᴅʜʝʙʠʝʪʪʪʝʨʜʽ ʪʘʣʜʘʡ ʦʪʳʨʳʧ, ᴅʜʝʙʠʝʪʪʽʢ ʰʦʣʫ ʥᴅʪʠʞʝʩʽʥʜʝ 

ʞʳʣ ʩʘʡʳʥ ᴅʣʝʤʜʝ ʜʝ, פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ ʜʘ ץʘʥʪ ʜʠʘʙʝʪʽʥʽש ʪʘʨʘʣʫʳ ʘʨʪʳʧ ʢʝʣʝʜʽ 
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ʞᴅʥʝ ʙײʣ ʤᴅʩʝʣʝ ץʘʥʪ ʜʠʘʙʝʪʽʥʽש ʥʦʟʦʣʦʛʠʷסʘ ʜʝʡʽʥʛʽ ʜʠʘʛʥʦʩʪʠʢʘʩʳ װʰʽʥ ᴇʟʝʢʪʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ɸʫʨʫʰʘשʜʳץ, ʤװʛʝʜʝʢʪʽʢ ʞᴅʥʝ ᴇʣʽʤ-ʞʽʪʽʤ ᴅʩʝʨʽʥʝʥ ʝשʙʝʢ ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳץ 

ʰʳrסʥ ʜʝשʛʝʡʽʥʽש ʘʨʪʫʳ, ץʘʥʪ ʜʠʘʙʝʪʽʥʽש ʤʝʜʠʮʠʥʘʣʳץ-ᴅʣʝʫʤʝʪʪʽʢ ʤʘשʳʟʜʳʣʳסʳʥ 

ʘʡץʳʥʜʘʡʜʳ. 
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ʆʉʆɹɽʅʅʆʉʊʀ  ʄɽʊɸɹʆʃʀɿʄɸ  ʇʈʀ  ʉɸʍɸʈʅʆʄ  ɼʀɸɹɽʊɽ  

2  ʊʀʇɸ  ɺʆ  ɺʈɽʄʗ ʌʀɿʀʏɽʉʂʆʁ  ɸʂʊʀɺʅʆʉʊʀ 
     ʊ.ɸ. ʉʦʣʦʜ, ɸ.ɺ. ɹʘʟʘʨʦʚʘ 

     ɸʆ çʄʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ɸʩʪʘʥʘè, ɸʩʪʘʥʘ, ʂʘʟʘʭʩʪʘʥ 
      

ʌʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʛʣʠʢʝʤʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ. ʆʧʨʝʜʝʣʝʥʥʳʡ ʦʙʲʝʤ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʥʝ ʤʝʥʝʝ 150 ʤʠʥʫʪ ʚ ʥʝʜʝʣʶ ʩʨʝʜʥʝʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʥʝ ʙʦʣʝʝ ʜʚʫʭ ʜʥʝʡ ʧʦʜʨʷʜ ʙʝʟ ʫʧʨʘʞʥʝʥʠʡ) ʨʝʢʦʤʝʥʜʦʚʘʥ ADA ʠ ACSM. ʆʜʥʘʢʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 2 ʪʠʧʘ, ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ ʠʤʝʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʦʙʤʝʥʘ ʫʛʣʝʚʦʜʦʚ, ʞʠʨʦʚ, 

ʛʦʨʤʦʥʦʚ, ʤʦʙʠʣʠʟʘʮʠʠ ʵʥʝʨʛʠʠ,  ʘʜʘʧʪʘʮʠʠ ʚʦ ʚʨʝʤʷ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ,  ʯʪʦ ʪʨʝʙʫʝʪ ʠʟʫʯʝʥʠʷ ʜʣʷ 

ʥʘʟʥʘʯʝʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʢʘʢ ʢʦʤʧʦʥʝʥʪʘ ʣʝʯʝʥʠʷ. 

     ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʤʝʪʘʙʦʣʠʟʤ, ʨʝʛʫʣʷʮʠʷ ʛʣʶʢʦʟʳ. 

 
 FEATURES  OF  METABOLISM   IN  TYPE  2  DIABETES  MELLITUS   

DURING  PHYSICAL  ACTIVITY  
     T. Solod, A. Bazarova 

     JSC ñAstata Vtdical Universityò, Astana city, Kazakhstan 
     

 Physical activity is one of the factors affecting the blood glucose levels in patients with diabetes mellitus. A 

certain amount of physical activity (at least 150 minutes per week of medium intensity, no more than two days in a row 

without exercise) is recommended by ADA and ACSM. However, in patients with type 2 diabetes, insulin resistance, 

there are features of the metabolism of carbohydrates, fats, hormones, energy mobilization, adaptation during physical 

activity, which requires study to assign physical activity as a compoent of treatment. 

     Key words: diabetes mellitus, physical activity, metabolism, glucose regulation. 

 

     ɼɽʅɽ  ɹɽʃʉɽʅɼɯʃɯɻɯ  ʂɽɿɯʅɼɽ  2  ʊʀʇʊɯ  פɸʅʊ  ɼʀɸɹɽʊɯʅɽ  

ʄɽʊɸɹʆʃʀɿʄʅɯר ɽʈɽʂʐɽʃɯʂʊɽʈɯ 
       ʊ.ɸ. ʉʦʣʦʜ, ɸ.ɺ. ɹʘʟʘʨʦʚʘ 

     çɸʩʪʘʥʘ ʤʝʜʠʮʠʥʘ ʫʥʠʚʝʨʩʠʪʝʪʽè ɸפ, ɸʩʪʘʥʘ פ ,.ץʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ 
     

 ɼʝʥʝ ʙʝʣʩʝʥʜʽʣʽʛʽ ץʘʥʪ ʜʠʘʙʝʪʽ ʙʘʨ ʥʘʫץʘʩʪʘʨʜʘ ץʘʥ ʛʣʶʢʦʟʘʩʳʥʳש ʜʝשʛʝʡʽʥʝ ᴅʩʝʨ ʝʪʝʪʽʥ ʬʘʢʪʦʨʣʘʨʜʳש 

ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ADA ʞᴅʥʝ ACSM ײʩʳʥסʘʥ ʬʠʟʠʢʘʣʳץ ʙʝʣʩʝʥʜʽʣʽʢʪʽש ʙʝʣʛʽʣʽ ʙʽʨ ʤᴇʣʰʝʨʽʥ (ʘʧʪʘʩʳʥʘ ʦʨʪʘ 

ʝʩʝʧʧʝʥ 150 ʤʠʥʫʪʪʘʥ ʢʝʤ ʝʤʝʩ, ʞʘʪʪʳסʫʩʳʟ ʝʢʽ ʪᴅʫʣʽʢʪʝʥ ʢᴇʧ ʝʤʝʩ) ײʩʳʥʘʜʳ. ɹʽʨʘ2 ץ ʪʠʧʪʽ ץʘʥʪ ʜʠʘʙʝʪʽ ʙʘʨ, 

ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʪʽʣʽʛʽ ʙʘʨ ʝʤʜʝʣʫʰʽʣʝʨʜʝ ʢᴇʤʽʨʩʫʣʘʨ, ʤʘʡʣʘʨ, ʛʦʨʤʦʥʜʘʨ ʘʣʤʘʩʫʳʥʳש, ʵʥʝʨʛʠʷʥʳ 

ʞײʤʳʣʜʳʨʫ, ʬʠʟʠʢʘʣʳץ ʙʝʣʩʝʥʜʽʣʽʢ ʢʝʟʽʥʜʝ ʙʝʡʽʤʜʝʣʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʙʘʨ, ʙײʣ ʝʤʜʝʫ ʢʦʤʧʦʥʝʥʪʽ ʨʝʪʽʥʜʝ ʜʝʥʝ 

ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʪʘסʘʡʳʥʜʘʫ װʰʽʥ ʟʝʨʪʪʝʫʜʽ ʪʘʣʘʧ ʝʪʝʜʽ. 

     ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ץʘʥʪ ʜʠʘʙʝʪʽ, ʬʠʟʠʢʘʣʳץ ʙʝʣʩʝʥʜʽʣʽʢ, ʤʝʪʘʙʦʣʠʟʤ, ʛʣʶʢʦʟʘʥʳ ʨʝʪʪʝʫ.   
 

     ɺʚʝʜʝʥʠʝ 

     ʇʦ ʜʘʥʥʳʤ Atlas Diabetes IDF 8-ʛʦ ʠʟʜʘʥʠʷ, ʚ ʤʠʨʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 425 ʤʠʣʣʠʦʥʦʚ 

ʯʝʣʦʚʝʢ ʩ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ (ʚ ʂʘʟʘʭʩʪʘʥʝ 818,2 ʪʳʩʷʯʠ ʯʝʣʦʚʝʢ), ʚ  2045 ʛʦʜʫ ʚ ʤʠʨʝ ʙʫʜʝʪ 

629 ʤʠʣʣʠʦʥʦʚ ʯʝʣʦʚʝʢ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʩʦʮʠʘʣʴʥʳʤ, ʬʠʥʘʥʩʦʚʳʤ ʙʨʝʤʝʥʝʤ ʠ ʜʣʷ ʙʦʣʴʥʦʛʦ, ʠ, 

ʚ ʮʝʣʦʤ, ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʘ. 

     ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ʩʦʛʣʘʩʥʦ ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʠ ʟʘʨʫʙʝʞʥʳʤ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ (ʌɸ) ʷʚʣʷʝʪʩʷ ʢʨʘʝʫʛʦʣʴʥʳʤ ʢʘʤʥʝʤ  ʫʧʨʘʚʣʝʥʠʷ 

ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 2 ʪʠʧʘ (ʉɼ2), ʥʘʨʷʜʫ ʩ ʜʠʝʪʦʡ ʠ ʣʝʢʘʨʩʪʚʘʤʠ, ʠ ʩʦʭʨʘʥʷʝʪ ʚʳʩʦʢʫʶ 

ʟʥʘʯʠʤʦʩʪʴ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʧʨʠʤʝʥʷʝʪʩʷ ʠʣʠ ʥʝʪ ʤʝʜʠʢʘʤʝʥʪʦʟʥʘʷ 

ʩʘʭʘʨʦʩʥʠʞʘʶʱʘʷ ʪʝʨʘʧʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʥʩʫʣʠʥ [1,2]. 
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     ʉʧʝʮʠʘʣʠʩʪʳ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ (ɺʆɿ) ʟʘʷʚʠʣʠ, ʯʪʦ 1,4 

ʤʠʣʣʠʘʨʜʘ ʯʝʣʦʚʝʢ ʚ ʙʫʜʫʱʝʤ ʨʠʩʢʫʶʪ ʩʪʦʣʢʥʫʪʴʩʷ ʩ ʉɼ2, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʜʝʤʝʥʮʠʝʡ, ʨʘʢʦʤ ʛʨʫʜʠ ʠ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʌɸ.  ʅʦ, ʥʝ 

ʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʌɸ ʜʣʷ 

ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2, ʚʳʧʫʱʝʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥʘʭ, ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʫ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ 

ʥʘʩʝʣʝʥʠʷ ʥʝ ʜʦʩʪʠʛʘʝʪ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʠ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʥʠʟʢʠʤ, ʯʝʤ ʚ ʦʙʱʝʡ 

ʧʦʧʫʣʷʮʠʠ. 

     ʕʢʩʧʝʨʪʳ ɺʆɿ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʙʦʣʝʝ ʯʝʪʚʝʨʪʠ ʚʟʨʦʩʣʳʭ ʣʶʜʝʡ ʥʘ ʧʣʘʥʝʪʝ ʚʝʜʫʪ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʘʢʪʠʚʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ, ʠ ʵʪʘ ʪʝʥʜʝʥʮʠʷ ʥʝ ʤʝʥʷʝʪʩʷ ʩ 2001 ʛʦʜʘ [3]. h 

     ʅʦ ʧʝʨʚʳʤ ʙʦʣʴʰʠʤ ʢʣʠʥʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʧʦ ʚʣʠʷʥʠʶ ʠʟʤʝʥʝʥʠʷ ʦʙʨʘʟʘ 

ʞʠʟʥʠ ʙʳʣʦ Diabetes Prevention Program (DPP), ʜʣʠʚʰʝʝʩʷ 3 ʛʦʜʘ. ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ DPP ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʞʫʨʥʘʣʝ New England Journal of Medicine ʚ ʬʝʚʨʘʣʝ 

2002 ʛ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ, ʯʪʦ ʟʘ 3 ʛʦʜʘ ʥʘʙʣʶʜʝʥʠʷ ʜʠʝʪʘ ʠ ʬʠʟʠʯʝʩʢʠʝ 

ʥʘʛʨʫʟʢʠ ʨʝʟʢʦ ʩʥʠʟʠʣʠ ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʉɼ2 ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʅʊɻ (58%) [4]. 

     ʆʜʥʘʢʦ ʬʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʜʣ ̫ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʥʝ ʚʩʝʛʜʘ ʙʝʟʦʧʘʩʥʳ. ʅʘʟʥʘʯʝʥʠʝ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʌɸ, ʢʘʢ ʢʦʤʧʦʥʝʥʪʘ ʣʝʯʝʥʠʷ, ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ. ʋ ʣʠʮ ʩ ʥʝʦʧʪʠʤʘʣʴʥʳʤ 

ʛʣʠʢʝʤʠʯʝʩʢʠʤ ʢʦʥʪʨʦʣʝʤ ʟʘʥʷʪʠʷ ʬʠʟʠʯʝʩʢʠʤʠ ʫʧʨʘʞʥʝʥʠʷʤʠ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʛʠʧʝʨ- 

ʠʣʠ ʛʠʧʦʛʣʠʢʝʤʠʷʤ [5]. ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʦʩʣʦʞʥʝʥʥʳʤ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ ʚʦʟʤʦʞʥʳ 

ʧʦʚʨʝʞʜʝʥʠʷ ʢʦʞʠ, ʩʫʩʪʘʚʦʚ [6], ʥʘʨʫʰʝʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʨʘʩʧʦʟʥʘʚʘʥʠʶ ʛʠʧʦʛʣʠʢʝʤʠʡ [5]. 

     ʂ ʪʦʤʫ ʞʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʦʪʚʝʪ ʥʘ ʌɸ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ 

(ʧʠʪʘʥʠʝ, ʚʦʟʨʘʩʪ, ʠʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ, ʥʘʣʠʯʠʝ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ). ʕʬʬʝʢʪ 

ʚʦʟʜʝʡʩʪʚʠʷ ʌɸ ʥʘ ʫʨʦʚʝʥʴ ʢʦʤʧʝʥʩʘʮʠʠ ʉɼ2, ʘ ʪʘʢʞʝ ʝʛʦ ʧʨʦʬʠʣʘʢʪʠʢʫ ʟʘʚʠʩʠʪ ʦʪ ʚʩʝʭ 

ʧʫʪʝʡ ʦʙʤʝʥʘ ʫʛʣʝʚʦʜʦʚ, ʞʠʨʦʚ, ʠ ʛʦʨʤʦʥʦʚ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʫʛʣʝʚʦʜʥʳʡ ʦʙʤʝʥ ʫ ʢʘʞʜʦʛʦ 

ʢʦʥʢʨʝʪʥʦʛʦ ʯʝʣʦʚʝʢʘ [5]. 

     ʌʠʟʠʦʣʦʛʠʷ ʤʝʪʘʙʦʣʠʟʤʘ ʚʦ ʚʨʝʤʷ ʌɸ 

     ʋʧʨʘʞʥʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʩʤʝʥʝ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ ʨʘʙʦʯʝʡ ʤʳʰʮʝʡ ʠʟ 

ʥʝʵʩʪʝʨʠʬʠʮʠʨʦʚʘʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ (ʅʕɾʂ), ʛʣʶʢʦʟʳ ʠ ʤʳʰʝʯʥʦʛʦ 

ʛʣʠʢʦʛʝʥʘ. ʄʳʰʝʯʥʳʡ ʛʣʠʢʦʛʝʥ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ 

ʌɸ, ʘ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʫʧʨʘʞʥʝʥʠʡ ʚʢʣʘʜ ʮʠʨʢʫʣʠʨʫʶʱʝʡ ʛʣʶʢʦʟʳ ʠ, 

ʦʩʦʙʝʥʥʦ ʅʕɾʂ, ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʚʘʞʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʤʳʰʝʯʥʳʡ ʛʣʠʢʦʛʝʥ ʧʦʩʪʝʧʝʥʥʦ 

ʠʩʪʦʱʘʝʪʩʷ. ʉʠʥʪʝʟ ʮʠʨʢʫʣʠʨʫʶʱʝʡ ʛʣʶʢʦʟʳ ʪʘʢʞʝ ʩʤʝʱʘʝʪʩʷ ʦʪ ʧʨʦʮʝʩʩʘ ʧʝʯʝʥʦʯʥʦʛʦ 

ʛʣʠʢʦʛʝʥʦʣʠʟʘ ʢ ʛʣʶʢʦʥʝʦʛʝʥʝʟʫ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʫʧʨʘʞʥʝʥʠʡ ʙʘʣʘʥʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʫʙʩʪʨʘʪʘ ʩʤʝʱʘʝʪʩʷ ʚ ʩʪʦʨʦʥʫ ʙʦʣʴʰʝʛʦ ʦʢʠʩʣʝʥʠʷ ʫʛʣʝʚʦʜʦʚ [5]. 

      ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʤʦʙʠʣʠʟʘʮʠʠ ʵʥʝʨʛʠʠ ʚʦ ʚʨʝʤʷ ʌɸ 

     ʄʦʙʠʣʠʟʘʮʠʷ ʪʦʧʣʠʚʘ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʚʦ ʚʨʝʤʷ ʫʧʨʘʞʥʝʥʠʡ ʚ ʦʩʥʦʚʥʦʤ ʙʣʘʛʦʜʘʨʷ 

ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʝ. ɽʩʣʠ ʪʨʝʥʠʨʦʚʢʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʘ, ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ 

ʩʝʢʨʝʮʠʠ ʠʥʩʫʣʠʥʘ ʠ ʫʚʝʣʠʯʝʥʠʝ ʛʣʶʢʘʛʦʥʘ, ʢʘʪʝʭʦʣʘʤʠʥʦʚ, ʩʝʢʨʝʮʠʠ ʢʦʨʪʠʟʦʣʘ ʠ ʜʨʫʛʠʭ 

ʛʦʨʤʦʥʦʚ. ʉʠʛʥʘʣʳ, ʚʳʟʳʚʘʶʱʠʝ ʵʪʠ ʛʦʨʤʦʥʘʣʴʥʳʝ ʠ ʥʝʡʨʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʤʦʛʫʪ ʙʳʪʴ 

ʩʚʷʟʘʥʳ ʩ ʜʝʬʠʮʠʪʦʤ ʵʥʝʨʛʠʠ, ʤʝʭʘʥʠʟʤʘʤʠ ʥʝʨʚʥʦʡ ʧʝʨʝʜʘʯʠ ʠ ʧʦʚʳʰʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ 

ʘʬʬʝʨʝʥʪʥʦʛʦ ʥʝʨʚʘ ʦʪ ʨʘʙʦʯʝʡ ʢʦʥʝʯʥʦʩʪʠ [7]. 

     ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʤ ʬʘʢʪʦʨʘʤ, ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ (ʠʟʤʝʥʝʥʠʷ 

ʢʨʦʚʦʪʦʢʘ, ʢʦʣʝʙʘʥʠʷ ʫʨʦʚʥʷ ʛʣʠʢʝʤʠʠ ʛʣʠʢʝʤʠʠ) ʠʛʨʘʶʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʨʦʣʴ ʚ ʢʦʥʪʨʦʣʝ ʟʘ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʦʙʤʝʥʦʤ ʚʦ ʚʨʝʤʷ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ [5]. 

     ʇʨʦʠʟʚʦʜʩʪʚʦ ʵʥʜʦʛʝʥʥʦʡ ʛʣʶʢʦʟʳ 

     ʕʥʜʦʛʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʛʣʶʢʦʟʳ (EGP) ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʪʨʝʙʣʝʥʠʷ 

ʛʣʶʢʦʟʳ ʚ ʤʳʰʮʘʭ ʚʦ ʚʨʝʤʷ ʫʤʝʨʝʥʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ. ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ 

ʥʘ ʞʠʚʦʪʥʳʭ ʤʦʜʝʣʷʭ ʠ ʣʶʜʷʭ, ʦʧʨʝʜʝʣʠʣʠ ʚʘʞʥʦʩʪʴ ʠʥʩʫʣʠʥʘ ʠ ʛʣʶʢʘʛʦʥʘ ʧʨʠ ʩʪʠʤʫʣʷʮʠʠ 

EGP ʚʦ ʚʨʝʤʷ ʘʵʨʦʙʥʳʭ ʫʧʨʘʞʥʝʥʠʡ ʣʝʛʢʦʡ ʠ ʩʨʝʜʥʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ [8]. ʕʥʜʦʛʝʥʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʛʣʶʢʘʛʦʥʘ ʩʪʠʤʫʣʠʨʫʝʪ ʛʣʠʢʦʛʝʥʦʣʠʟ ʠ ʛʣʶʢʦʥʝʦʛʝʥʝʟ. ɻʣʶʢʘʛʦʥ ʪʘʢʞʝ 
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ʩʪʠʤʫʣʠʨʫʝʪ ʤʝʪʘʙʦʣʠʟʤ ʧʝʯʝʥʦʯʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʠ ʦʢʠʩʣʝʥʠʝ ʞʠʨʘ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ ʛʣʶʢʦʥʝʦʛʝʥʝʟʘ ʠ ɻ ʥʝʨʛʠʶ ʜʣʷ ʝʛʦ ʦʢʠʩʣʝʥʠʷ. ʋʤʝʥʴʰʝʥʠʝ ʠʥʩʫʣʠʥʘ ʚʦ 

ʚʨʝʤʷ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʦʣʥʦʛʦ ʛʣʠʢʦʛʝʥʦʣʠʪʠʯʝʩʢʦʛʦ ʦʪʚʝʪʘ [7,8]. ɽʩʣʠ 

ʙʳ ʧʝʯʝʥʴ ʥʝ ʚʳʩʚʦʙʦʞʜʘʣʘ ʙʦʣʴʰʝ ʛʣʶʢʦʟʳ ʚ ʦʪʚʝʪ ʥʘ ʬʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ, ʵʪʦ ʧʨʠʚʦʜʠʣʦ 

ʙʳ ʢ ʛʠʧʦʛʣʠʢʝʤʠʠ [5]. 

    ɺ ʦʪʣʠʯʠʝ ʦʪ ʵʪʦʛʦ, ʧʨʠ ʦʯʝʥʴ ʠʥʪʝʥʩʠʚʥʦʡ ʌɸ (> 80% ʦʪ V O 2 MAX ), 

ʢʘʪʝʭʦʣʘʤʠʥʳ ʠʛʨʘʶʪ ʙʦʣʝʝ ʚʘʞʥʫʶ ʨʦʣʴ. ɺ ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʫʨʦʚʥʠ ʥʦʨʵʧʠʥʝʬʨʠʥʘ ʠ 

ʘʜʨʝʥʘʣʠʥʘ ʧʦʚʳʰʘʶʪʩʷ ʚ 15 ʨʘʟ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤ ʫʨʦʚʥʝʤ, ʘ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʛʣʶʢʦʟʳ ʫ ʤʦʣʦʜʳʭ ʪʨʝʥʠʨʦʚʘʥʥʳʭ ʣʁ ʜʝʡ ʧʦʚʳʰʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʚ 7 ʨʘʟ ʚʦ ʚʨʝʤʷ 

ʪʨʝʥʠʨʦʚʢʠ [9,10]. ʋ ʣʠʮ ʙʝʟ ʜʠʘʙʝʪʘ ʧʣʘʟʤʝʥʥʳʡ ʠʥʩʫʣʠʥ ʫʜʚʘʠʚʘʝʪʩʷ ʚʩʢʦʨʝ ʧʦʩʣʝ 

ʦʢʦʥʯʘʥʠʷ ʦʯʝʥʴ ʠʥʪʝʥʩʠʚʥʦʛʦ ʩʝʘʥʩʘ ʪʨʝʥʠʨʦʚʢʠ, ʚʦʩʩʪʘʥʘʚʣʠʚʘʷ ʛʣʠʢʝʤʠʶ ʜʦ ʠʩʭʦʜʥʦʛʦ 

ʫʨʦʚʥʷ ʚ ʪʝʯʝʥʠʝ ʯʘʩʘ [9].  

     ʇʘʮʠʝʥʪʳ ʩ ʉɼ2 ʩ ʫʤʝʨʝʥʥʳʤ ʠʣʠ ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ ʛʣʶʢʦʟʳ ʤʦʛʫʪ ʠʩʧʳʪʳʚʘʪʴ 

ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʚʦ ʚʨʝʤʷ ʪʨʝʥʠʨʦʚʢʠ ʠʟ-ʟʘ ʥʘʨʫʰʝʥʠʷ EGP. ʕʪʘ ʢʘʪʝʛʦʨʠʷ 

ʙʦʣʴʥʳʭ, ʧʦʣʫʯʘʶʱʠʭ  ʪʦʣʴʢʦ ʜʠʝʪʦʪʝʨʘʧʠ ʁʠʣʠ ʜʠʝʪʫ  ʚ ʩʦʯʝʪʘʥʠʠ ʩ  ʪʝʨʘʧʠʝʡ 

ʩʫʣʴʬʦʥʠʣʤʦʯʝʚʠʥʦʡ ʩ ʧʦʩʪʧʨʘʥʜʠʘʣʴʥʦʡ ʛʣʶʢʦʟʦʡ, ʙʦʣʝʝ 11 ʤʤʦʣʴ/ʣ ʠ ʥʦʨʤʘʣʴʥʳʤ 

ʙʘʟʘʣʴʥʳʤ ʠʥʩʫʣʠʥʦʤ, ʧʦʢʘʟʳʚʘʝʪ ʩʥʠʞʝʥʠʝ ʛʣʠʢʝʤʠʠ ~ 2,7 ʤʤʦʣʴ/ ʚʦ ʚʨʝʤʷ 45-ʤʠʥʫʪʥʦʡ 

ʪʨʝʥʠʨʦʚʢʠ [11].  

     ɾʠʨʦʚʦʡ ʦʙʤʝʥ 

     ʋʤʝʨʝʥʥʘʷ ʌɸ ʩʚʷʟʘʥʘ ʩ ~ 10-ʢʨʘʪʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʦʢʠʩʣʝʥʠʷ ʞʠʨʘ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʙʦʣʴʰʝʡ ʜʦʩʪʫʧʥʦʩʪʴʶ ʞʠʨʥʳʭ 

ʢʠʩʣʦʪ. ʋʚʝʣʠʯʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʦʙʫʩʣʦʚʣʝʥʦ ʢʘʢ ʫʚʝʣʠʯʝʥʠʝʤ ʣʠʧʦʣʠʟʘ, ʪʘʢ 

ʠ ʫʤʝʥʴʰʝʥʠʝʤ ʧʦʚʪʦʨʥʦʡ ʵʪʝʨʠʬʠʢʘʮʠʠ ʅʕɾʂ ʜʦ ʪʨʠʛʣʠʮʝʨʠʜʦʚ [12]. ʆʩʪʨʳʡ ʚʳʙʨʦʩ 

ʅʕɾʂ ʠʟ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʨʝʛʫʣʠʨʫʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʜʝʡʩʪʚʠʷʤʠ ʠʥʩʫʣʠʥʘ ʠ ʢʘʪʝʭʦʣʘʤʠʥʦʚ 

[7]. ʇʦʤʠʤʦ ʤʦʙʠʣʠʟʘʮʠʠ ʞʠʨʦʚ ʠʟ ʘʜʠʧʦʮʠʪʦʚ, ʠʤʝʶʪʩʷ ʜʘʥʥʳʝ ʦ ʪʦʤ, ʯʪʦ 

ʚʥʫʪʨʠʤʳʰʝʯʥʳʝ ʪʨʠʛʣʠʮʝʨʠʜʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʘʞʥʦʝ ʪʦʧʣʠʚʦ ʜʣʷ ʨʘʙʦʪʳ ʤʳʰʮ 

[12,13]. ʄʝʪʘʙʦʣʠʟʤ ʞʠʨʦʚ ʚʦ ʚʨʝʤʷ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʝʪʩʷ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʩ ʦʞʠʨʝʥʠʝʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʟʜʦʨʦʚʳʤ ʩʫʙʲʝʢʪʘʤ [14]. ɺ ʧʦʧʫʣʷʮʠʠ ʣʶʜʝʡ 

ʙʝʟ ʜʠʘʙʝʪʘ ʩʦʜʝʨʞʘʥʠʝ ʩʚʦʙʦʜʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʚ ʧʣʘʟʤʝ ʩʥʠʞʘʝʪʩʷ, ʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʚʥʫʪʨʠʤʳʰʝʯʥʳʭ ʪʨʠʛʣʠʮʝʨʠʜʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʫ ʣʶʜʝʡ ʩ ʉɼ2 ʥʝʪ ʪʘʢʦʡ 

ʘʜʘʧʪʘʮʠʠ ʢ ʫʧʨʘʞʥʝʥʠʷʤ [15]. 

     ʄʳʰʝʯʥʳʡ ʛʣʠʢʦʛʝʥʦʣʠʟ 

     ʈʘʩʧʘʜ ʛʣʠʢʦʛʝʥʘ ʨʝʛʫʣʠʨʫʝʪʩʷ ʛʣʠʢʦʛʝʥʬʦʩʬʦʨʠʣʘʟʦʡ. ʍʦʪʷ ʤʳʰʝʯʥʳʡ ʛʣʠʢʦʛʝʥʦʣʠʟ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʨʘʙʦʪʳ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʬʦʩʬʦʨʠʣʘʟʳ ʚ ʝʛʦ ʘʢʪʠʚʥʫʶ 

ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʥʫʶ ʬʦʨʤʫ ʥʝ ʧʨʦʠʩʭʦʜʠʪ [16]. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʘʣʣʦʩʪʝʨʠʯʝʩʢʠʝ 

ʨʝʛʫʣʷʪʦʨʳ ʤʦʛʫʪ ʙʳʪʴ ʚʘʞʥʳʤʠ ʘʢʪʠʚʘʪʦʨʘʤʠ ʛʣʠʢʦʛʝʥʬʦʩʬʦʨʠʣʘʟʳ ʚʦ ʚʨʝʤʷ ʪʨʝʥʠʨʦʚʢʠ 

[17]. ʉʪʠʤʫʣʠʨʦʚʘʥʠʝ ɓ-ʘʜʨʝʥʝʨʛʠʯʝʩʢʠʭ ʨʝʮʝʧʪʦʨʦʚ ʢʘʪʝʭʦʣʘʤʠʥʘʤʠ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʤʦʙʠʣʠʟʘʮʠʠ ʤʳʰʝʯʥʦʛʦ ʛʣʠʢʦʛʝʥʘ ʚʦ ʚʨʝʤʷ ʪʨʝʥʠʨʦʚʢʠ [7]. 

     ʇʦʛʣʦʱʝʥʠʝ ʛʣʶʢʦʟʳ ʚ ʤʳʰʮʘʭ 

     ʇʦʪʨʝʙʣʝʥʠʝ ʛʣʶʢʦʟʳ ʤʳʰʮ ʪʨʝʙʫʝʪ ʪʨʝʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʰʘʛʦʚ (ʨʠʩ.1) [18]. ʕʪʦ 

ʜʦʩʪʘʚʢʘ ʛʣʶʢʦʟʳ ʠʟ ʢʨʦʚʠ ʚ ʤʳʰʮʳ, ʧʝʨʝʥʦʩ ʛʣʶʢʦʟʳ ʯʝʨʝʟ ʤʳʰʝʯʥʫʶ ʤʝʤʙʨʘʥʫ ʠ 

ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʝ ʛʣʶʢʦʟʳ ʚ ʤʳʰʮʘʭ.  
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ʈʠʩʫʥʦʢ 1 ï ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʰʘʛʠ ʧʦʪʨʝʙʣʝʥʠʷ ʛʣʶʢʦʟʳ ʤʳʰʝʯʥʦʡ ʪʢʘʥʴʶ. 

     ʋʧʨʘʞʥʝʥʠʝ ʫʚʝʣʠʯʠʚʘʝʪ ʧʝʨʝʥʦʩ ʛʣʶʢʦʟʳ, ʩʪʠʤʫʣʠʨʫʷ ʪʨʘʥʩʣʦʢʘʮʠʶ GLUT4 ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʤʳʰʝʯʥʳʭ ʢʣʝʪʦʢ [19] ʧʦʩʨʝʜʩʪʚʦʤ ʫʚʝʣʠʯʝʥʠʷ ʤʳʰʝʯʥʦʡ AMʌ, ʢʦʪʦʨʘʷ 

ʩʪʠʤʫʣʠʨʫʝʪ AMʌ-ʢʠʥʘʟʫ, ʚʳʟʳʚʘʷ ʨʷʜ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʚʢʣʶʯʘʷ ʫʚʝʣʠʯʝʥʠʝ 

ʪʨʘʥʩʧʦʨʪʘ ʛʣʶʢʦʟʳ [20]. ɸʢʪʠʚʘʮʠʷ AMʌ-ʢʠʥʘʟʳ ʥʝ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʤʝʭʘʥʠʟʤʦʤ 

ʫʩʚʦʝʥʠʷ ʛʣʶʢʦʟʳ ʚ ʤʳʰʮʘʭ, ʚʳʟʚʘʥʥʳʭ ʩʦʢʨʘʱʝʥʠʝʤ [21]. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʘʢʪʠʚʘʮʠʠ 

AMʌ-ʢʠʥʘʟʳ, ʦʢʩʠʜ ʘʟʦʪʘ (NO) ʦʧʦʩʨʝʜʫʝʪ ʧʦʛʣʦʱʝʥʠʝ ʛʣʶʢʦʟʳ, ʚʳʟʚʘʥʥʦʝ ʩʦʢʨʘʱʝʥʠʝʤ 

[22]. 

     ʇʦʩʪʫʧʠʚʰʘʷ ʚ ʤʳʰʝʯʥʫʶ ʢʣʝʪʢʫ ʛʣʶʢʦʟʘ ʧʦʜʚʝʨʛʘʝʪʩʷ ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʶ, ʠ 

ʧʨʝʚʨʘʱʘʝʪʩʷ  ʚ ʛʣʶʢʦʟʦ-6-ʬʦʩʪʬʘʪ ʧʨʠ ʫʯʘʩʪʠʠ ʬʝʨʤʝʥʪʘ ʛʝʢʩʦʢʠʥʘʟʳ [18], ʘ ʚ ʧʝʯʝʥʠ ʠ 

ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʝ ï ʛʣʶʢʦʢʠʥʘʟʳ.    ʌʦʩʬʦʨʠʣʠʨʦʚʘʥʠʝ ʛʣʶʢʦʟʳ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ 

ʦʛʨʘʥʠʯʝʥʠʝʤ ʧʦʛʣʦʱʝʥʠʷ ʛʣʶʢʦʟʳ ʚʦ ʚʨʝʤʷ ʪʨʝʥʠʨʦʚʢʠ.  ʌʦʩʬʦʨʠʣʠʨʦʚʘʥʠʝ ʛʣʶʢʦʟʳ 

ʥʝʦʙʨʘʪʠʤʘʷ ʨʝʘʢʮʠʷ, ʪʘʢ ʢʘʢ ʦʥʘ ʧʨʦʪʝʢʘʝʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʵʥʝʨʛʠʠ [22]. ʇʣʘʟʤʘʪʠʯʝʩʢʘʷ ʤʝʤʙʨʘʥʘ ʢʣʝʪʦʢ ʥʝʧʨʦʥʠʮʘʝʤʘ ʜʣʷ ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʥʦʡ 

ʛʣʶʢʦʟʳ (ʥʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʙʝʣʢʦʚ) ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʥʘ ʫʞʝ ʥʝ ʤʦʞʝʪ ʠʟ 

ʥʠʭ ʚʳʡʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʝ ʫʤʝʥʴʰʘʝʪ ʢʦʥʮʝʥʪʨʘʮʠʶ ʩʚʦʙʦʜʥʦʡ ʛʣʶʢʦʟʳ ʚ 

ʮʠʪʦʧʣʘʟʤʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʟʜʘʶʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʦʙʣʝʛʯʸʥʥʦʡ ʜʠʬʬʫʟʠʠ 

ʛʣʶʢʦʟʳ ʚ ʢʣʝʪʢʠ ʠʟ ʢʨʦʚʠ [23]. 

     ʌʦʩʬʦʨʠʣʠʨʦʚʘʥʥʘʷ ʛʣʶʢʦʟʘ ʚ ʢʣʝʪʢʝ ʧʦʜʚʝʨʛʘʝʪʩʷ ʛʣʠʢʦʣʠʟʫ ï ʦʢʠʩʣʝʥʠʶ ʛʣʶʢʦʟʳ, 

ʧʨʦʠʩʭʦʜʷʱʝʤʫ ʚ ʢʣʝʪʢʝ. ʇʨʦʮʝʩʩ ʛʣʠʢʦʣʠʟʘ ʤʦʞʝʪ ʠʜʪʠ ʥʝʩʢʦʣʴʢʠʤʠ ʧʫʪʷʤʠ ï ʘʵʨʦʙʥʳʤ ʠ 

ʘʥʘʵʨʦʙʥʳʤ. ʇʨʠ ʘʵʨʦʙʥʦʤ ʛʣʠʢʦʣʠʟʝ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʢʠʩʣʦʨʦʜʘ, ʧʨʦʠʩʭʦʜʷʱʠʤ ʚ 

ʤʠʪʦʭʦʥʜʨʠʷʭ, ʦʙʨʘʟʫʝʪʩʷ 38 ʤʦʣʝʢʫʣ ɸʊʌ, ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ ʠ ʚʦʜʘ (ʨʠʩʫʥʦʢ 2) [24].   

 

     ʈʠʩʫʥʦʢ 2 ï ɻʣʠʢʦʣʠʟ [22]. 

     ɸʥʘʵʨʦʙʥʳʡ ʧʫʪʴ ʦʢʠʩʣʝʥʠʷ ʛʣʶʢʦʟʳ ʟʘʧʫʩʢʘʝʪʩʷ ʚ ʮʠʪʦʧʣʘʟʤʝ ʢʣʝʪʢʠ ʧʨʠ ʛʠʧʦʢʩʠʠ, 

ʚ ʦʧʫʭʦʣʝʚʳʭ ʪʢʘʥʷʭ, ʚ ʥʦʨʤʝ ʚ ʵʨʠʪʨʦʮʠʪʘʭ, ʧʝʯʝʥʠ, ʘ ʪʘʢʞʝ ʚ ʨʘʙʦʪʘʶʱʝʡ 

ʥʝʪʨʝʥʠʨʦʚʘʥʥʦʡ ʤʳʰʮʝ (ʨʠʩʫʥʦʢ 2). ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʣʦʯʥʦ-ʢʠʩʣʦʛʦ ʠʣʠ ʩʧʠʨʪʦʚʦʛʦ 

ʙʨʦʞʝʥʠʷ ʦʙʨʘʟʫʶʪʩʷ ʣʘʢʪʘʪ ʠʣʠ ʵʪʠʣʦʚʳʡ ʩʧʠʨʪ ʠ ʚʩʝʛʦ 2 ʤʦʣʝʢʫʣʳ ɸʊʌ. ʃʘʢʪʘʪ ʠʟ ʤʳʰʮ ʩ 

ʪʦʢʦʤ ʢʨʦʚʠ ʚʥʦʚʴ ʧʦʧʘʜʘʝʪ ʚ ʧʝʯʝʥʴ, ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʧʠʨʫʚʘʪ ʠ ʜʘʣʝʝ ʧʦ ʧʫʪʠ 

ʛʣʶʢʦʥʝʦʛʝʥʝʟʘ ʚ ʛʣʶʢʦʟʫ. ʕʪʠ ʧʨʝʚʨʘʱʝʥʠʝ ʩʦʩʪʘʚʣʷʶʪ ʮʠʢʣ ʂʦʨʠ (ʨʠʩʫʥʦʢ 3) [22]. 



ʄɸפɸʃɸʃɸʈנɸ ʐʆʃʋ 

ɸʩʪʘʥʘ ʤʝʜʠʮʠʥʘʣʳϨ ʞʫʨʥʘʣʳ ˉ4(98), 2018  

69 

 

     ʈʠʩʫʥʦʢ 3 - ʎʠʢʣ ʂʦʨʠ [22].  

     ʇʝʯʝʥ ɹ

     ʌɸ ʫʚʝʣʠʯʠʚʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʧʝʯʝʥʠ ʧʦʪʨʝʙʣʷʪʴ ʛʣʶʢʦʟʫ [25]. ʀʩʩʣʝʜʦʚʘʥʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʤʘʛʥʠʪʥʦʛʦ ʨʝʟʦʥʘʥʩʘ 13 C ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʧʨʠʝʤʝ ʚʥʫʪʨʴ 

ʛʣʶʢʦʟʳ ʩʨʘʟʫ ʧʦʩʣʝ ʜʣʠʪʝʣʴʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʧʦʚʳʰʘʝʪʩʷ ʨʝʩʠʥʪʝʟ ʛʣʠʢʦʛʝʥʘ ʚ 

ʧʝʯʝʥʠ [26]. ʇʝʯʝʥʴ, ʢʘʢ ʠ ʤʳʰʮʘ, ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʘ ʢ ʠʥʩʫʣʠʥʫ ʧʦʩʣʝ ʪʨʝʥʠʨʦʚʢʠ 

[27]. ʊʘʢʞʝ ʢʘʢ ʠ ʚ ʤʳʰʮʘʭ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʛʣʶʢʦʟʳ, ʧʦʪʨʝʙʣʷʝʤʘʷ ʧʝʯʝʥʴʶ ʧʦʩʣʝ 

ʪʨʝʥʠʨʦʚʢʠ, ʥʝ ʦʢʠʩʣʷʝʪʩʷ [28]. 

     ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʫʛʣʝʚʦʜʦʚ ʧʨʠ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ 

     ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠʝʤ ʛʣʶʢʦʟʳ ʫʣʫʯʰʘʝʪ ʚʳʥʦʩʣʠʚʦʩʪʴ [7]. ʆʩʥʦʚʦʧʦʣʘʛʘʶʱʠʡ 

ʤʝʭʘʥʠʟʤ ʵʪʦʛʦ ʫʣʫʯʰʝʥʠʷ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʩʪʫʧʥʦʩʪʠ ʛʣʶʢʦʟʳ ʜʣʷ ʨʘʙʦʪʳ 

ʤʳʰʮ. ʂʦʣʠʯʝʩʪʚʦ, ʬʦʨʤʘ ʠ ʚʨʝʤʷ ʧʝʨʦʨʘʣʴʥʦʡ ʫʛʣʝʚʦʜʥʦʡ ʥʘʛʨʫʟʢʠ, ʘ ʪʘʢʞʝ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʦʧʨʝʜʝʣʷʶʪ, ʥʘʩʢʦʣʴʢʦ 

ʵʬʬʝʢʪʠʚʝʥ ʧʨʠʝʤ ʛʣʶʢʦʟʳ ʧʨʠ ʧʦʜʜʝʨʞʘʥʠʠ ʜʦʩʪʫʧʥʦʩʪʠ ʛʣʶʢʦʟʳ ʢ ʨʘʙʦʯʝʡ ʤʳʰʮʝ [5]. 

     ʅʦ ʫʧʦʪʨʝʙʣʝʥʠʝ ʫʛʣʝʚʦʜʦʚ ʟʘʤʝʜʣʷʝʪ ʤʦʙʠʣʠʟʘʮʠʶ ʵʥʜʦʛʝʥʥʳʭ ʚʠʜʦʚ ʪʦʧʣʠʚʘ ʧʨʠ 

ʜʣʠʪʝʣʴʥʦʡ ʌɸ, ʪʘʢʞʝ ʟʘʤʝʜʣʷʝʪ ʩʢʦʨʦʩʪʴ ʧʘʜʝʥʠʷ ʮʠʨʢʫʣʠʨʫʶʱʝʡ ʛʣʶʢʦʟʳ, ʢʦʪʦʨʘʷ ʚ 

ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʚʦʟʥʠʢʣʘ ʙʳ ʠʣʠ ʧʨʠʚʝʣʘ ʢ ʷʚʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʮʠʨʢʫʣʠʨʫʶʱʝʡ ʛʣʶʢʦʟʳ 

[7]. ʇʨʠ ʧʨʠʝʤʝ ʫʛʣʝʚʦʜʦʚ ʧʦʣʥʦʩʪʴʶ ʫʩʪʨʘʥʷʝʪʩʷ ʠʣʠ ʫʤʝʥʴʰʘʝʪʩʷ  ʩʥʠʞʝʥʠʝ ʠʥʩʫʣʠʥʘ ʠ 

ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʛʣʶʢʘʛʦʥʘ. ʆʪʩʫʪʩʪʚʠʝ ʧʘʜʝʥʠʷ ʠʥʩʫʣʠʥʘ ʦʩʣʘʙʣʷʝʪ ʨʦʩʪ ʣʠʧʦʣʠʟʘ ʠ EGP, 

ʪʦʛʜʘ ʢʘʢ ʩʥʠʞʝʥʠʝ ʛʣʶʢʘʛʦʥʘ ʫʤʝʥʴʰʘʝʪ ʝʛʦ [7]. ʄʝʪʘʙʦʣʠʯʝʩʢʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʧʨʠʥʷʪʳʭ 

ʫʛʣʝʚʦʜʦʚ ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʩʦʩʪʘʚʘ ʠ ʢʦʣʠʯʝʩʪʚʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʘʨʘʤʝʪʨʳ ʫʧʨʘʞʥʝʥʠʡ 

(ʠʥʪʝʥʩʠʚʥʦʩʪʴ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ, ʤʦʜʘʣʴʥʦʩʪʴ) ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʶʪ ʜʦʩʪʫʧʥʦʩʪʴ ʧʨʠʥʷʪʦʡ 

ʛʣʶʢʦʟʳ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʪʨʫʜʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ ʪʦʯʥʫʶ ʤʝʪʘʙʦʣʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʝʨʦʨʘʣʴʥʦʡ ʛʣʶʢʦʟʳ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ~40% ʦʪ 50 ʛ ʛʣʶʢʦʟʥʦʡ ʥʘʛʨʫʟʢʠ, ʧʨʠʥʠʤʘʝʤʦʡ ʚ 

ʥʘʯʘʣʝ ʫʤʝʨʝʥʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ, ʤʝʪʘʙʦʣʠʟʠʨʫʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʦʛʦ ʯʘʩʘ 

[24]. ɺʝʨʦʷʪʥʦ, ʜʦʩʪʘʚʢʘ ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʝʨʦʨʘʣʴʥʦʡ ʛʣʶʢʦʟʳ ʚ ʤʳʰʮʫ ʚʦ ʚʨʝʤʷ 

ʣʝʛʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʟʘʪʨʫʜʥʝʥʘ - ʥʠʟʢʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʤʳʰʮ ʦʛʨʘʥʠʯʠʚʘʝʪ ʦʢʠʩʣʝʥʠʝ ʛʣʶʢʦʟʳ 

ʧʨʠ ʣʝʛʢʠʭ ʩʢʦʨʦʩʪʷʭ ʨʘʙʦʪʳ. ʇʦʩʢʦʣʴʢʫ ʦʢʠʩʣʝʥʠʝ ʛʣʶʢʦʟʳ ʤʳʰʮʘʤʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠ 

ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʷʭ ʨʘʙʦʪʳ, ʥʝʚʦʟʤʦʞʥʦ ʙʫʜʝʪ ʧʨʠʥʠʤʘʪʴ  ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʵʢʟʦʛʝʥʥʦʡ ʛʣʶʢʦʟʳ.  ʋ ʣʶʜʝʡ ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʧʦʛʣʦʱʝʥʠʷ ʫʛʣʝʚʦʜʦʚ ʚ ʢʠʰʝʯʥʠʢʝ ʚʦ 

ʚʨʝʤʷ ʪʨʝʥʠʨʦʚʢʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 1 ʛ/ʤʠʥ [25]. 

     ʄʝʪʘʙʦʣʠʯʝʩʢʠʝ ʘʜʘʧʪʘʮʠʠ ʢ ʨʝʛʫʣʷʨʥʦʡ ʌɸ 

     ɸʜʘʧʪʘʮʠʠ ʢ ʧʦʩʪʦʷʥʥʳʤ ʫʧʨʘʞʥʝʥʠʷʤ ʟʘʚʠʩʷʪ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʫʧʨʘʞʥʝʥʠʷ 

(ʠʥʪʝʥʩʠʚʥʦʩʪʴ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ, ʯʘʩʪʦʪʘ ʠ ʨʝʞʠʤ) ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʥʜʠʚʠʜʫʫʤʘ 

(ʥʘʣʠʯʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʨʠʛʦʜʥʦʩʪʠ ʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʜʝʪʝʨʤʠʥʘʥʪ). ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʣʶʜʝʡ 

ʩ ʜʠʘʙʝʪʦʤ ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʝ ʘʜʘʧʪʘʮʠʠ, ʢʦʪʦʨʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʤʝʪʘʙʦʣʠʟʤ 

ʛʣʶʢʦʟʳ [5]. 

     ɸʜʘʧʪʘʮʠʷ ʧʘʥʢʨʝʘʪʠʯʝʩʢʦʡ ɓ-ʢʣʝʪʢʠ ʢ ʪʨʝʥʠʨʦʚʢʘʤ ʙʳʣʘ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʘ ʜʣʷ 

ʵʥʜʦʢʨʠʥʥʳʭ ʦʨʛʘʥʦʚ. ʋʨʦʚʥʠ ʠʥʩʫʣʠʥʘ, ʩʪʠʤʫʣʠʨʦʚʘʥʥʦʛʦ ʙʘʟʘʣʴʥʳʤ ʠʥʩʫʣʠʥʦʤ ʠ 

ʛʣʶʢʦʟʦʡ, ʩʥʠʞʘʶʪʩʷ ʚ ʦʪʚʝʪ ʥʘ ʨʝʛʫʣʷʨʥʳʝ ʫʧʨʘʞʥʝʥʠʷ ʠʟ-ʟʘ ʩʥʠʞʝʥʠʷ ʩʝʢʨʝʮʠʠ  

[7]. ʈʝʟʫʣʴʪʘʪʳ ʦʙʫʯʝʥʠʷ ʫʤʝʥʴʰʘʶʪ ʤʈʅʂ ʜʣʷ ʧʨʦʠʥʩʫʣʠʥʘ ʠ ʛʣʶʢʦʢʠʥʘʟʳ ʚ 

ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʝ [29]. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ, ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ, ʜʚʘ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʣʝʪʦʯʥʳʭ ʤʝʭʘʥʠʟʤʘ ʜʣʷ ʩʥʠʞʝʥʠʷ ʩʝʢʨʝʮʠʠ ʠʥʩʫʣʠʥʘ. ɺʦ-ʧʝʨʚʳʭ, 
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ʩʥʠʞʝʥʠʝ ʤʈʅʂ ʧʨʦʠʥʩʫʣʠʥʘ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʩʠʥʪʝʟ ʠʥʩʫʣʠʥʘ ʩʥʠʞʘʝʪʩʷ. ɺʦ-ʚʪʦʨʳʭ, 

ʧʦʩʢʦʣʴʢʫ ʛʣʶʢʦʢʠʥʘʟʘ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʣʶʢʦʟʳ ʚ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʝ, 

ʩʥʠʞʝʥʠʝ ʤʈʅʂ ʛʣʶʢʦʢʠʥʘʟʳ ʤʦʞʝʪ ʦʙʲʷʩʥʠʪʴ ʩʥʠʞʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ɓ-ʢʣʝʪʢʠ ʢ 

ʛʣʶʢʦʟʝ. 

     ʋʧʨʘʞʥʝʥʠʷ, ʙʫʜʴ ʪʦ ʚʳʥʦʩʣʠʚʦʩʪʴ ʠʣʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʧʨʠʚʦʜʷʪ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʤʳʰʝʯʥʦʛʦ GLUT4 [30,31]. ʕʪʦ ʫʚʝʣʠʯʝʥʠʝ GLUT4, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ 

ʩʧʦʩʦʙʥʦʩʪʠ ʩʪʠʤʫʣʠʨʦʚʘʥʥʦʛʦ ʠʥʩʫʣʠʥʦʤ ʪʨʘʥʩʧʦʨʪʘ ʛʣʶʢʦʟʳ ʫ ʪʨʝʥʠʨʦʚʘʥʥʳʭ 

ʧʘʮʠʝʥʪʦʚ. ʕʪʦ, ʢʦʥʝʯʥʦ, ʠʤʝʝʪ ʚʘʞʥʳʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʣʶʜʝʡ ʩ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ ʢ ʠʥʩʫʣʠʥʫ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʪʨʝʥʠʨʦʚʢʘ ʫʧʨʘʞʥʝʥʠʡ ʩʪʠʤʫʣʠʨʫʝʪ 

ʠʥʩʫʣʠʥʟʘʚʠʩʠʤʫʶ PI 3-ʢʠʥʘʟʫ ʚ ʤʳʰʮʘʭ [32-34]. ʇʦʩʢʦʣʴʢʫ PI 3-ʢʠʥʘʟʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 

ʵʪʘʧʦʤ ʚ ʜʦʩʪʘʚʢʝ GLUT4 ʠʥʩʫʣʠʥʦʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʤʳʰʝʯʥʳʭ ʢʣʝʪʦʢ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʨʝʛʫʣʷʨʥʘʷ ʌɸ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʠʥʩʫʣʠʥʫ. ʍʦʪʷ ʫʚʝʣʠʯʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ 

ʵʪʦʛʦ ʩʠʛʥʘʣʴʥʦʛʦ ʧʫʪʠ ʥʝ ʩʯʠʪʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ ʫʧʨʘʞʥʝʥʠʝʤ 

ʫʚʝʣʠʯʝʥʠʷ ʧʦʪʨʝʙʣʝʥʠʷ ʛʣʶʢʦʟʳ, ʩʪʠʤʫʣʠʨʦʚʘʥʥʦʛʦ ʠʥʩʫʣʠʥʦʤ, ʦʥʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ 

ʜʨʫʛʠʤʠ ʘʜʘʧʪʠʚʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʤʳʰʮʘʭ. ʄʝʭʘʥʠʟʤʳ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʳʭ ʘʵʨʦʙʥʳʝ 

ʠ ʨʝʟʠʩʪʝʥʪʥʳʝ ʫʧʨʘʞʥʝʥʠʷ ʫʚʝʣʠʯʠʚʘʶʪ ʧʦʛʣʦʱʝʥʠʝ ʛʣʶʢʦʟʳ, ʘʥʘʣʦʛʠʯʥʳ. ʍʦʪʷ ʫ 

ʫʧʨʘʞʥʝʥʠʡ ʩ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʙʦʣʴʰʝ ʩʢʣʦʥʥʦʩʪʠ ʢ ʘʵʨʦʙʥʦʡ ʥʘʛʨʫʟʢʝ, ʯʪʦʙʳ ʫʚʝʣʠʯʠʪʴ 

ʤʳʰʝʯʥʫʶ ʤʘʩʩʫ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʭʨʘʥʝʥʠʷ ʛʣʶʢʦʟʳ, ʵʪʦ ʣʠʰʴ ʦʜʠʥ ʠʟ 

ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, ʦʙʲʷʩʥʷʶʱʠʭ ʝʛʦ ʚʣʠʷʥʠʝ ʥʘ ʧʦʛʣʦʱʝʥʠʝ ʛʣʶʢʦʟʳ [35]. 

    ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʪʠʧʘ ʚʦʚʨʝʤʷ ʠʟʤʝʥʝʥʳ ʧʨʦʮʝʩʩʳ ʤʝʪʘʙʦʣʠʟʤʘ 

ʫʛʣʝʚʦʜʦʚ, ʞʠʨʦʚ, ʪʝʤ ʙʦʣʝʝ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʘʢʪʠʚʥʦʡ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʪʝʨʘʧʠʝʡ, ʯʪʦ ʪʨʝʙʫʝʪ 

ʠʟʫʯʝʥʠʷ ʜʣʷ ʙʦʣʝʝ ʪʦʯʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʙʦʣʴʥʳʭ. 

 
     ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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      The aim of given review is to analyze and conclude existing data in the field of mutual influence and 

interaction of psychosomatic terms and different allergic diseases, especially, bronchial asthma in children population. 

Literature review search was conducted using pubmed, medline, google scholar, RISC databases. During study 

performance we found that more early determination and identification of responsible stressful factors significantly 

affects clinical course and manifestations of diseases, having mental nature in its basis. 
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ʪʝʣʦʤ ʠ ʨʘʟʫʤʦʤ. ʇʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ 

ʠʟ ʩʘʤʳʭ ʩʣʦʞʥʳʭ ʠ ʥʝʦʜʥʦʟʥʘʯʥʳʭ ʧʨʦʙʣʝʤ ʤʝʜʠʮʠʥʳ, ʦʩʦʙʝʥʥʦ ʚ ʜʝʪʩʢʦʡ ʧʦʧʫʣʷʮʠʠ. 

ɼʘʥʥʘʷ ʟʘʜʘʯʘ ʩʪʘʥʦʚʠʪʩʷ ʝʱʝ ʙʦʣʝʝ ʦʩʪʨʦʡ ʚ ʫʩʣʦʚʠʷʭ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ 

ʧʦʩʪʦʷʥʥʦʛʦ ʧʩʠʭʦʩʦʮʠʘʣʴʥʦʛʦ ʩʪʨʝʩʩʘ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʥʘʨʘʩʪʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʠʩʢʘ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʟʛʣʷʜʦʚ ʠ ʦʙʲʝʜʠʥʝʥʥʳʭ ʫʩʠʣʠʡ ʜʦʢʪʦʨʦʚ ʤʥʦʛʠʭ ʩʤʝʞʥʳʭ 

ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ [1,2].  

     ʉʧʝʮʠʘʣʠʩʪʘʤʠ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʦʙʩʫʞʜʘʝʪʩʷ ʩʚʷʟʴ ʧʩʠʭʦʛʝʥʥʳʭ ʩʦʤʘʪʠʯʝʩʢʠʭ 

ʨʘʩʩʪʨʦʡʩʪʚ ʠ ʨʘʩʩʪʨʦʡʩʪʚ ʘʚʪʦʥʦʤʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʦʨʛʘʥʠʟʤ 

ʯʝʣʦʚʝʢʘ ʧʩʠʭʦʩʦʮʠʘʣʴʥʦʛʦ ʜʠʩʪʨʝʩʩʘ [3]. ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ ɻ. ʉʝʣʴʝ, ʜʠʩʪʨʝʩʩ - ʵʪʦ ʩʪʨʝʩʩ, 

ʩʚʷʟʘʥʥʳʡ ʩ ʚʳʨʘʞʝʥʥʳʤʠ ʥʝʛʘʪʠʚʥʳʤʠ ʵʤʦʮʠʷʤʠ ʠ ʦʢʘʟʳʚʘʶʱʠʡ ʚʨʝʜʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʟʜʦʨʦʚʴʝ [4].  ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʨʫʪʠʥʥʦʡ ʧʨʘʢʪʠʢʝ 

ʚʨʘʯʝʡ ʰʢʘʣ ʦʮʝʥʢʠ ʜʝʧʨʝʩʩʠʠ ʠ ʪʨʝʚʦʛʠ, ʪʦʛʜʘ ʢʘʢ ʜʦʩʪʘʪʦʯʥʦ ʨʝʜʢʠ ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʷ 

ʜʠʩʪʨʝʩʩʘ ʠ ʩʦʤʘʪʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʚʥʦʩʷʪ ʚʢʣʘʜ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʤʧʪʦʤʦʚ 

ʘʚʪʦʥʦʤʥʦʡ ʜʠʩʬʫʥʢʮʠʡ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʛʨʫʧʧʦʡ ʈʦʩʩʠʡʩʢʠʭ ʫʯʝʥʳʭ ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ 

ʧʝʨʝʚʦʜ ʦʧʨʦʩʥʠʢʘ ʠ ʧʦʩʣʝʜʫʶʱʘʷ ʧʩʠʭʦʤʝʪʨʠʯʝʩʢʘʷ ʚʘʣʠʜʘʮʠʷ ʨʫʩʩʢʦʷʟʳʯʥʦʡ ʚʝʨʩʠʠ, ʘ 

ʪʘʢʞʝ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʧʨʦʚʝʨʢʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʨʫʩʩʢʦʡ ʚʝʨʩʠʠ ʦʨʠʛʠʥʘʣʫ ʥʘ ʤʘʪʝʨʠʘʣʝ 243 

ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʥʝʜʨʝʥʠʝʤ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʚ ʧʨʘʢʪʠʢʫ ʚʨʘʯʝʡ ʩʤʝʞʥʳʭ 

ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ [5,6].  

     ʇʨʠ ʠʟʫʯʝʥʠʠ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʥʘʨʫʰʝʥʠʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʭ 

ʨʘʩʩʪʨʦʡʩʪʚ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʙʫʜʫʪ ʥʘʭʦʜʠʪʴʩʷ ʟʘʙʦʣʝʚʘʥʠʷ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʠʣʴʥʳʤ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ ʚʣʠʷʥʠʝʤ, ʥʘʧʨʠʤʝʨ, ʜʠʩʬʫʥʢʮʠʷ ʛʦʣʦʩʦʚʳʭ ʩʚʷʟʦʢ, ʪʦʛʜʘ ʢʘʢ ʚ ʜʨʫʛʦʡ 

ʢʨʘʡʥʦʩʪʠ ʙʫʜʫʪ ʩʦʩʪʦʷʥʠʷ ʩ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʚ ʨʘʟʚʠʪʠʠ - 

ʤʫʢʦʚʠʩʮʠʜʦʟ. ʊʘʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʢʘʢ ʘʩʪʤʘ ʥʘʭʦʜʷʪʩʷ ʧʦʩʝʨʝʜʠʥʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʚʢʣʘʜʘ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ (ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʠʣʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ) ʫ ʢʦʥʢʨʝʪʥʦʛʦ ʧʘʮʠʝʥʪʘ ʚ ʢʦʥʢʨʝʪʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ [7-9]. ʅʘʧʨʠʤʝʨ, ʨʝʙʝʥʦʢ 

ʤʦʞʝʪ ʠʤʝʪʴ ʘʩʪʤʫ, ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʢʘʢ ʵʤʦʮʠʦʥʘʣʴʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʪʘʢ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ 

ʘʣʣʝʨʛʝʥʘʤʠ. ʆʜʥʘʢʦ, ʚ ʩʣʫʯʘʝ ʠʥʪʝʥʩʠʚʥʳʭ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʭ ʢʦʥʬʣʠʢʪʦʚ ʚʥʫʪʨʠ ʩʝʤʴʠ 

ʠʣʠ ʝʩʣʠ ʨʝʙʝʥʦʢ ʠʩʧʳʪʳʚʘʝʪ ʚʳʨʘʞʝʥʥʦʝ ʯʫʚʩʪʚʦ ʦʜʠʥʦʯʝʩʪʚʘ, ʫʩʠʣʠʚʘʝʪʩʷ ʨʦʣʴ 

ʧʩʠʭʦʩʦʮʠʘʣʴʥʦʛʦ ʚʢʣʘʜʘ ʚ ʨʘʟʚʠʪʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠʚʦʜʷ ʢ ʝʱʝ ʙʦʣʴʰʝʡ 

ʩʦʤʘʪʠʟʘʮʠʠ. ɼʘʥʥʦʝ ʚʳʷʚʣʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʩʪʨʝʩʩʘ ʥʘ ʪʝʯʝʥʠʝ 

ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʳ ʠʛʨʘʝʪ ʚʘʞʥʝʡʰʫʶ ʨʦʣʴ ʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ. ʊʘʢ, ʫʚʝʣʠʯʝʥʠʝ 

ʜʦʟʳ ʧʨʝʧʘʨʘʪʦʚ ʙʘʟʠʩʥʦʛʦ ʢʦʥʪʨʦʣʷ ʤʦʞʝʪ ʥʝ ʦʢʘʟʘʪʴ ʞʝʣʘʝʤʦʛʦ ʵʬʬʝʢʪʘ, ʘ ʚʳʷʚʣʝʥʠʝ ʠ 

ʫʩʪʨʘʥʝʥʠʝ ʧʨʦʚʦʮʠʨʫʶʱʝʛʦ ʩʪʨʝʩʩʦʚʦʛʦ ʬʘʢʪʦʨʘ ʦʢʘʞʝʪ ʟʥʘʯʠʤʳʡ ʵʬʬʝʢʪ ʠ ʜʘʩʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ, ʠʤʝʶʱʠʭ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ ʟʘʚʠʩʠʤʳʝ ʢʦʤʧʦʥʝʥʪʳ [10]. 

     ʉʠʣʴʥʳʝ ʵʤʦʮʠʠ ʠ ʩʪʨʝʩʩ ʠʟʚʝʩʪʥʳ ʪʝʤ, ʯʪʦ ʧʨʦʠʟʚʦʜʷʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʪʝʣʝ, ʢʦʪʦʨʳʝ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʮʝʣʳʤ ʨʷʜʦʤ ʢʘʩʢʘʜʥʳʭ ʨʝʘʢʮʠʡ, ʢʦʪʦʨʳʝ ʪʝʩʥʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʠ ʚʣʠʷʶʪ ʥʘ ʘʬʬʝʨʝʥʪʥʳʝ ʠ ʵʬʬʝʨʝʥʪʥʳʝ ʥʝʨʚʥʳʝ ʧʫʪʠ ʘʚʪʦʥʦʤʥʦʡ 

ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ (ʩʠʤʧʘʪʠʢʘ/ʧʘʨʘʩʠʤʧʘʪʠʢʘ), ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-ʥʘʜʧʦʯʝʯʥʠʢʦʚʳʝ 

ʢʘʥʘʣʳ, ʩʠʤʧʘʪʦ-ʘʜʨʝʥʘʣʦ-ʤʝʜʫʣʣʷʨʥʘʷ ʩʠʩʪʝʤʘ [11]. 

     ʉʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʘʥʥʳʭ ʩʚʷʟʝʡ ʥʝ ʜʦ ʢʦʥʮʘ ʠʟʫʯʝʥʳ, ʦʜʥʘʢʦ, ʚ 1998 ʛʦʜʫ 

McEwen [12] ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʝʜʳʜʫʱʠʭ ʨʘʙʦʪ ʉʪʝʨʣʠʥʛʘ ʠ ɸʡʝʨʘ ʨʘʟʨʘʙʦʪʘʥʘ ʤʦʜʝʣʴ 

ʘʣʣʦʩʪʘʟʘ ʠ ʘʣʣʦʩʪʘʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ, ʚ ʢʦʪʦʨʦʡ ʦʙʲʷʩʥʷʝʪʩʷ ʩʣʝʜʫʶʱʝʝ: ʢʦʛʜʘ ʠʥʜʠʚʠʜʫʫʤ 

ʧʦʜʚʝʨʛʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʚʥʫʪʨʝʥʥʝʛʦ ʠʣʠ ʚʥʝʰʥʝʛʦ (ʬʠʟʠʯʝʩʢʠʡ, ʩʪʨʝʩʩʦʚʳʡ, 

ʵʤʦʮʠʦʥʘʣʴʥʳʡ) ʧʨʦʚʦʮʠʨʫʶʱʝʛʦ ʬʘʢʪʦʨʘ, ʘʢʪʠʚʠʨʫʶʪʩʷ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʝ ʠ ʠʤʤʫʥʥʳʝ 

ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʣʷ ʘʜʘʧʪʠʚʥʦʛʦ ʦʪʚʝʪʘ ʧʨʠʚʦʜʷʪ ʚʝʩʴ ʦʨʛʘʥʠʟʤ ʚ 

çʙʦʝʚʫʶ ʛʦʪʦʚʥʦʩʪʴè - ʵʪʦ ʠ ʝʩʪʴ ʘʣʣʦʩʪʘʟ  ʠʣʠ "ʩʪʘʙʠʣʴʥʦʩʪʴ ʩʢʚʦʟʴ ʠʟʤʝʥʝʥʠʷ", ʠʣʠ 

ʤʝʭʘʥʠʟʤ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʡ ʚʥʫʪʨʝʥʥʠʡ ʛʦʤʝʦʩʪʘʟ.  

     ɽʩʣʠ ʜʘʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚʢʣʶʯʝʥʠʷ ʠ ʚʳʢʣʶʯʝʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʩʘʤʦʨʝʛʫʣʷʮʠʠ 

ʧʨʦʠʩʭʦʜʷʪ ʵʬʬʝʢʪʠʚʥʦ, ʥʝ ʩʣʠʰʢʦʤ ʯʘʩʪʦ ʠ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ, ʪʝʣʦ ʨʝʘʛʠʨʫʝʪ 

ʘʜʝʢʚʘʪʥʦ ʠ ʦʙʝʩʧʝʯʝʥʦ ʟʜʦʨʦʚʳʤ ʚʳʞʠʚʘʥʠʝʤ. ʍʨʦʥʠʯʝʩʢʠʡ ʠʣʠ ʧʦʚʪʦʨʷʶʱʠʡʩʷ ʦʩʪʨʳʡ 

ʩʪʨʝʩʩ ʧʨʠʚʦʜʷʪ ʢ ʟʘʧʫʩʢʫ ʢʘʩʢʘʜʘ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʳʭ ʨʝʘʢʮʠʡ ʠʣʠ ʧʦʚʨʝʞʜʝʥʠʶ ʦʨʛʘʥʦʚ-
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ʤʠʰʝʥʝʡ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʫʩʠʣʝʥʠʝʤ ʜʠʩʨʝʛʫʣʷʮʠʠ ʚʦ ʚʩʝʭ ʩʠʩʪʝʤʘʭ, ʪʝʤ ʩʘʤʳʤ ʫʚʝʣʠʯʠʚʘʷ 

ʘʣʣʦʩʪʘʪʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ. ɹʦʣʝʝ ʪʦʛʦ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʪʨʝʩʩʳ ʚʣʠʷʶʪ ʥʘ ʨʘʟʣʠʯʥʳʝ 

ʘʩʧʝʢʪʳ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʚʣʠʷʝʪ ʥʘ ʤʦʣʝʢʫʣʷʨʥʫʶ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʨʝʢʘʣʠʙʨʦʚʢʫ ʤʠʪʦʭʦʥʜʨʠʡ [13].   

     ʅʳʥʝʰʥʠʝ ʥʘʫʯʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʵʪʠ ʤʝʭʘʥʠʟʤʳ ʣʝʞʘʪ ʚ 

ʦʩʥʦʚʝ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʧʫʪʝʡ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʳʭ ʚʳʩʦʢʦ ʵʤʦʮʠʦʥʘʣʴʥʳʝ ʥʘʛʨʫʟʢʠ ʠʣʠ 

ʞʠʟʥʴ ʚ ʩʪʨʝʩʩʝ ʟʥʘʯʠʤʦ ʚʣʠʷʶʪ ʥʘ ʬʠʟʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʠʣʠ ʙʦʣʝʟʥʴ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ 

ʬʦʢʫʩʠʨʫʝʤʩʷ ʥʘ ʚʟʘʠʤʥʦʤ ʚʣʠʷʥʠʠ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʭ ʠ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʩʜʝʣʘʥ ʘʢʮʝʥʪ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤ ʠʟʫʯʝʥʠʠ ʤʦʜʝʣʠ ʨʘʟʫʤ-ʪʝʣʦ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʧʩʠʭʦ-ʩʦʮʠʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʫ ʜʝʪʝʡ ʩ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʦʡ.  

     ʈʷʜ ʘʚʪʦʨʦʚ ʚʳʷʩʥʠʣʠ, ʯʪʦ ʜʣʷ ʜʝʪʝʡ ʘʩʪʤʘʪʠʢʦʚ ʭʘʨʘʢʪʝʨʥʘ ʵʤʦʮʠʦʥʘʣʴʥʘʷ 

ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ, ʠʩʪʝʨʦʠʜʥʦʩʪʴ, ʥʝʩʧʦʩʦʙʥʦʩʪʴ ʚʠʜʝʪʴ ʠʥʪʝʨʝʩʳ ʜʨʫʛʠʭ ʣʶʜʝʡ, ʩʥʠʞʝʥʠʝ 

ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʢ ʨʦʣʝʚʦʤʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ. ʋ ʧʦʜʨʦʩʪʢʦʚ ʵʪʠ ʢʘʯʝʩʪʚʘ ʩʤʝʥʷʶʪʩʷ 

ʧʦʜʘʚʣʝʥʥʦʡ ʥʝʘʜʝʢʚʘʪʥʦʡ, ʠʥʬʘʥʪʠʣʴʥʦʩʪʴʶ, ʥʝʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴʶ, ʥʘʟʦʡʣʠʚʦʩʪʴʶ, 

ʢʘʧʨʠʟʥʳʤ ʭʘʨʘʢʪʝʨʦʤ. ɺʦʣʥʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʚʦʝʡ ʥʝʩʭʦʞʝʩʪʠ ʩʦ ʩʚʝʨʩʪʥʠʢʘʤʠ 

ʧʦʜʢʨʝʧʣʷʝʪ ʩʪʨʘʭ ʫʜʫʰʴʷ, ʫʚʝʣʠʯʠʚʘʷ ʪʨʝʚʦʞʥʦʩʪʴ ʠ ʯʫʚʩʪʚʦ ʦʪʚʝʨʞʝʥʥʦʩʪʠ. [14,15].   

     ʄʝʞʜʫ ʥʘʨʫʰʝʥʠʝʤ ʬʫʥʢʮʠʠ ʜʳʭʘʥʠʷ ʫ ʘʩʪʤʘʪʠʢʦʚ ʩʫʱʝʩʪʚʫʝʪ ʩʚʷʟʴ ʩ ʥʘʨʫʰʝʥʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʙʦʣʴʥʳʭ ʙʨʘʪʴ ʠ ʦʪʜʘʚʘʪʴ, ʚʳʨʘʞʝʥʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʢ ʥʝʚʦʟʚʨʘʱʝʥʠʶ, 

ʫʜʝʨʞʘʥʠʶ ʠ ʩʦʭʨʘʥʝʥʠʶ. ʋʩʪʘʥʦʚʣʝʥʦ ʪʘʢʞʝ, ʯʪʦ ʦʪʚʝʨʞʝʥʠʝ ʨʝʙʝʥʢʘ ʩʦ ʩʪʦʨʦʥʳ 

ʨʦʜʠʪʝʣʝʡ, ʦʩʦʙʝʥʥʦ ʤʘʪʝʨʴʶ, ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʥʝʨʚʥʦ-ʧʩʠʭʠʯʝʩʢʦʛʦ 

ʧʫʩʢʦʚʦʛʦ ʤʝʭʘʥʠʟʤʘ ʚ ʨʘʟʚʠʪʠʠ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʳ.  ʇʨʠʯʠʥʳ ʦʪʚʝʨʞʝʥʠʷ ʧʨʦʠʩʪʝʢʘʶʪ ʠʟ 

ʩʦʙʩʪʚʝʥʥʦʡ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʡ ʥʝʟʨʝʣʦʩʪʠ ʤʘʪʝʨʠ, ʢʘʢʠʭ-ʣʠʙʦ ʥʝʨʘʟʨʝʰʝʥʥʳʭ ʧʨʦʙʣʝʤ ʚ 

ʝʝ ʜʝʪʩʪʚʝ. ɸʩʪʤʘʪʠʢʠ ʧʝʨʝʞʠʚʘʶʪ ʙʦʣʴʰʝ ʥʝʛʘʪʠʚʥʳʭ ʵʤʦʮʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʜʦʨʦʚʳʤʠ 

ʜʝʪʴʤʠ [14]. ɺʟʛʣʷʥʫʚ ʥʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʧʦʨʪʨʝʪ ʨʝʙʝʥʢʘ ʘʩʪʤʘʪʠʢʘ, ʤʳ ʫʚʠʜʠʤ, ʯʪʦ:  

     1. ʂʣʘʩʩʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʚʝʜʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʟʘʚʠʩʠʤʦʩʪʴ, ʦʪʨʠʮʘʥʠʝ ʠʣʠ 

ʘʛʨʝʩʩʠʷ ʤʦʛʫʪ ʧʨʦʷʚʣʷʪʴʩʷ ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ, ʥʦ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ, ʫ ʧʘʮʠʝʥʪʦʚ ʤʦʞʝʪ 

ʥʘʙʣʶʜʘʪʴʩʷ ʩʢʣʦʥʥʦʩʪʴ çʧʦʜʘʚʣʷʪʴ ʜʝʧʨʝʩʩʠʶ ʠ ʘʛʨʝʩʩʠʶè 

     2. ɺ ʙʦʣʝʝ ʯʝʤ ʦʜʥʦʡ ʪʨʝʪʠ ʩʣʫʯʘʝʚ ʠʤʝʝʪ ʤʝʩʪʦ ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ çʘʣʣʝʨʛʠʯʝʩʢʘʷ ʩʚʷʟʴè, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ: 

     a. ʅʝʫʤʝʥʠʝʤ ʩʜʝʨʞʠʚʘʪʴ ʨʝʘʢʮʠʠ ʥʘ ʬʨʫʩʪʨʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ. 

    b. ʉʣʘʙʦʡ ʣʠʯʥʦʡ ʚʦʚʣʝʯʝʥʥʦʩʪʴʶ ʠ ʥʠʟʢʦʡ ʦʙʲʝʢʪʠʚʥʦʡ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʦʡ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ. 

     c. ɹʣʦʢʠʨʦʚʢʦʡ ʩʠʩʪʝʤʳ ʦʪʜʝʣʝʥʠʝ/ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʷ.  

     d. ɺʳʩʦʢʘʷ ʵʤʦʮʠʦʥʘʣʴʥʘʷ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʪʨʘʚʤʘʪʠʟʤʫ.  

     e. ʇʦʚʳʰʝʥʥʘʷ ʥʝʨʚʥʦʩʪʴ, ʯʨʝʟʤʝʨʥʘʷ ʚʦʟʙʫʜʠʤʦʩʪʴ ʣʠʙʦ ʚʷʣʦʩʪʴ, ʧʦʚʳʰʝʥʥʘʷ 

ʠʩʪʦʱʘʝʤʦʩʪʴ. 

     f. ʇʩʠʭʦʩʦʤʘʪʠʯʝʩʢʘʷ ʫʷʟʚʠʤʦʩʪʴ, ʚʳʩʦʢʘʷ ʪʨʝʚʦʞʥʦʩʪʴ. 

     ʇʩʠʭʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʡ ʜʝʟʦʨʛʘʥʠʟʘʮʠʠ, 

ʦʩʦʙʝʥʥʦ ʜʝʧʨʝʩʩʠʠ, ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʚ ʪʷʞʝʣʳʭ ʬʦʨʤʘʭ [16].  

     ɼʝʪʠ ʩ ʘʩʪʤʦʡ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʙʦʣʝʝ ʠʥʪʨʦʚʝʨʪʠʨʦʚʘʥʥʳʝ ʩʠʤʧʪʦʤʳ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧ ʬʦʨʤʘʭ [17]. ʄʝʪʘ-ʘʥʘʣʠʟʳ, ʦʮʝʥʠʚʘʶʱʠʝ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʜʝʪʝʡ 

ʩ ʘʩʪʤʦʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʮʝʣʦʤ ʘʩʪʤʘʪʠʢʠ, ʦʩʦʙʝʥʥʦ ʜʝʪʩʢʘʷ ʧʦʧʫʣʷʮʠʷ ʩ ʪʷʞʝʣʦʡ ʘʩʪʤʦʡ, 

ʠʤʝʶʪ ʙʦʣʴʰʠʝ ʵʤʦʮʠʦʥʘʣʴʥʳʝ ʩʣʦʞʥʦʩʪʠ ʠ ʜʦʣʞʥʳ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʛʨʫʧʧʘ ʚʳʩʦʢʦʛʦ 

ʨʠʩʢʘ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʠ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʪʨʝʙʫʝʪ ʧʩʠʭʦʩʦʮʠʘʣʴʥʳʭ 

ʚʤʝʰʘʪʝʣʴʩʪʚ [18]. 

     ɼʦʚʦʣʴʥʦ ʯʘʩʪʦ ʥʝʜʦʦʮʝʥʠʚʘʝʪʩʷ ʢʣʠʥʠʯʝʩʢʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʮʝʥʢʠ ʢʦʛʥʠʪʠʚʥʦʛʦ 

ʩʪʘʪʫʩʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʘʩʪʤʦʡ [19]. ʇʘʮʠʝʥʪʳ, ʩʪʨʘʜʘʶʱʠʝ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʦʡ, ʤʦʛʫʪ 

ʠʤʝʪʴ ʢʦʛʥʠʪʠʚʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʦʩʦʙʝʥʥʦ ʩ ʪʷʞʝʣʳʤ ʪʝʯʝʥʠʝʤ ʘʩʪʤʳ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʩʚʷʟʘʥʦ ʩ ʮʝʨʝʙʨʘʣʴʥʦʡ ʛʠʧʦʢʩʠʝʡ ʚ ʧʨʠʩʪʫʧʥʳʡ ʧʝʨʠʦʜ.  

     ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʝʪʝʡ ʠ 

ʧʦʜʨʦʩʪʢʦʚ ʚ ʚʦʟʨʘʩʪʝ 11-17 ʣʝʪ (N=781) ʠ ʟʜʦʨʦʚʦʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (N=598), Katon ʠ 

ʩʦʘʚʪʦʨʳ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ 16,3% ʧʦʜʨʦʩʪʢʦʚ ʩ ʘʩʪʤʦʡ ʠʤʝʣʠ ʦʜʥʦ ʠʣʠ ʙʦʣʝʝ ʪʨʝʚʦʞʥʦʝ, 
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ʣʠʙʦ ʜʝʧʨʝʩʩʠʚʥʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 8.6% ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ (OR = 1.92, 95% 

CI = 1.13-3.28) ʊʦ ʝʩʪʴ, ʘʩʪʤʘʪʠʢʠ ʠʤʝʶʪ ʜʚʫʢʨʘʪʥʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʩʦʧʫʪʩʪʚʫʶʱʠʭ 

ʪʨʝʚʦʞʥʦ-ʜʝʧʨʝʩʩʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ [20]. 

     ɼʘʥʥʳʝ ʥʘʭʦʜʢʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʩʢʘʯʢʠ ʚ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ, 

ʦʪʤʝʯʝʥʥʳʝ ʨʘʥʝʝ ʫ ʜʝʪʝʡ ʩ ʘʩʪʤʦʡ, ʠʤʝʶʪ ʧʦʜ ʩʦʙʦʡ ʦʩʥʦʚʫ ʠ ʜʦʩʪʘʪʦʯʥʳ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʠʭ 

ʚ ʧʦʣʥʦʮʝʥʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʩʠʥʜʨʦʤʳ ʟʘʙʦʣʝʚʘʥʠʷ. ɹʦʣʝʝ ʪʦʛʦ, ʚ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʩʪʝʧʝʥʴ ʪʷʞʝʩʪʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʠ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʫʨʦʚʥʝʤ ʘʢʪʠʚʥʦʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ [18,21,22].  

     ʊʷʞʝʣʦʝ ʪʝʯʝʥʠʝ ʘʩʪʤʳ ʠʤʝʝʪ ʚʳʨʘʞʝʥʥʦʝ ʧʝʨʚʦ-ʧʨʠʯʠʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʬʦʥ, ʦʜʥʘʢʦ, ʝʩʪʴ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʠ ʦʙʨʘʪʥʦʛʦ, ʪʦ ʝʩʪʴ, ʭʨʦʥʠʯʝʩʢʠʡ ʩʪʨʝʩʩ ʠ 

ʜʠʩʪʨʝʩʩ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷ, ʠʣʠ ʞʝ ʧʨʦʚʦʮʠʨʫʶʪ ʦʙʦʩʪʨʝʥʠʷ 

[23]. Sandberg ʩ ʩʦʘʚʪʦʨʘʤʠ  ʚ ʧʨʦʩʧʝʢʪʠʚʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘ ʤʘʪʝʨʠʘʣʝ 60 ʜʝʪʝʡ ʩ 

ʪʷʞʝʣʳʤ ʪʝʯʝʥʠʝʤ ʘʩʪʤʳ ʚʳʷʚʠʣʠ, ʯʪʦ ʩʪʨʝʩʩʦʚʳʝ ʩʦʙʳʪʠʷ ʚ ʞʠʟʥʠ ʜʝʪʝʡ ʚʝʜʫʪ ʢ 

ʧʦʚʳʰʝʥʠʶ ʨʠʩʢʘ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦʛʦ ʥʦʚʦʛʦ ʦʙʦʩʪʨʝʥʠʷ, ʘ ʪʘʢʞʝ, ʥʘʨʘʚʥʝ ʩ ʵʪʠʤ ʤʦʛʫʪ 

ʥʘʙʣʶʜʘʪʴʩʷ ʠ ʦʪʣʦʞʝʥʥʳʝ ʦʙʦʩʪʨʝʥʠʷ ʩʧʫʩʪʷ 5-7 ʥʝʜʝʣʴ [24]. 

     ʆʜʥʠʤ ʠʟ ʜʨʫʛʠʭ ʵʬʬʝʢʪʦʚ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʳ ʤʦʞʝʪ ʙʳʪʴ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩ 

ʨʘʟʚʠʪʠʷ ʚ ʮʝʣʦʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʣʠʷʥʠʝ ʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʦʪʜʝʣʝʥʠʷ ʦʪ ʨʦʜʠʪʝʣʝʡ, 

ʩʦʮʠʘʣʠʟʘʮʠʠ ʚʥʝ ʜʦʤʘ ʠ ʩʝʤʴʠ, ʨʘʟʚʠʪʠʝ ʜʦʙʨʦʞʝʣʘʪʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʩʦ ʩʚʝʨʩʪʥʠʢʘʤʠ ʠ 

ʧʦʟʠʪʠʚʥʦʝ ʩʘʤʦʦʱʫʱʝʥʠʝ. ʆʩʦʙʝʥʥʦ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʥʘ ʧʨʦʧʫʩʢʠ ʚ ʰʢʦʣʝ ʠ 

ʦʙʫʩʣʦʚʣʝʥʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʪʝʧʝʥʴʶ ʪʷʞʝʩʪʠ [25-27]. ɼʝʪʠ, ʩʪʨʘʜʘʶʱʠʝ ʘʩʪʤʦʡ, ʚ ʩʨʝʜʥʝʤ ʥʘ 

3,4 ʜʥʷ ʧʨʦʧʫʩʢʘʶʪ ʙʦʣʴʰʝ ʟʘʥʷʪʠʡ, ʯʝʤ ʟʜʦʨʦʚʳʝ ʜʝʪʠ, ʘ ʪʘʢʞʝ ʟʥʘʯʠʤʳʡ ʧʨʦʮʝʥʪ ʜʝʪʝʡ 

ʘʩʪʤʘʪʠʢʦʚ ʤʝʥʴʰʝ ʫʯʘʩʪʚʫʶʪ ʚ ʦʙʱʝʡ ʰʢʦʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʆʩʚʝʜʦʤʣʝʥʥʦʩʪʴ 

ʩʦʪʨʫʜʥʠʢʦʚ ʰʢʦʣʳ ʠ ʫʯʠʪʝʣʝʡ ʦ ʥʘʣʠʯʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʨʝʙʝʥʢʘ ʥʝ ʚʩʝʛʜʘ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘ [28].   

     ɺ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʝʞʚʣʠʷʥʠʡ ʬʠʟʠʯʝʩʢʠʭ, ʧʩʠʭʠʯʝʩʢʠʭ ʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʮʝʣʦʤ ʘʩʪʤʘʪʠʢʠ ʙʦʣʝʝ ʦʙʨʘʟʦʚʘʥʥʳ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʱʝʡ ʧʦʧʫʣʷʮʠʝʡ, ʘ ʪʘʢʞʝ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʧʩʠʭʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ 

ʦʪʤʝʯʘʣʠʩʴ ʫ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʦʣʴʰʝʛʦ ʧʨʦʮʝʥʪʘ ʘʩʪʤʘʪʠʢʦʚ [29]. 

     ʇʦʚʝʜʝʥʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʤʝʥʝʜʞʤʝʥʪʘ ʠ ʢʦʥʪʨʦʣʷ ʟʘʙʦʣʝʚʘʥʠʷ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʳ 

ʫʯʠʪʳʚʘʪʴʩʷ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʶʪ ʚʳʨʘʞʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʨʦʚʦʮʠʨʫʝʤʦʝ 

ʩʪʨʝʩʩʘʤʠ ʠʣʠ ʜʠʩʪʨʝʩʩʘʤʠ ʨʝʙʝʥʢʘ ʚ ʩʝʤʴʝ. ɽʱʝ ʚ ʢʦʥʮʝ 70-ʭ ʛʦʜʦʚ ʍʍ ʚʝʢʘ ʷʧʦʥʩʢʠʝ 

ʘʚʪʦʨʳ [30] ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʣʠ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ ʥʘ 5 ʩʪʘʜʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʠ ʦʙʣʝʛʯʠʪʴ ʢʦʥʪʨʦʣʴ ʟʘʙʦʣʝʚʘʥʠʷ: 

     1 ʩʪʘʜʠʷ. ɼʦʩʪʠʞʝʥʠʝ ʚʟʘʠʤʥʦʛʦ ʜʦʚʝʨʠʷ ʤʝʞʜʫ ʧʘʮʠʝʥʪʦʤ ʠ ʚʨʘʯʦʤ, ʯʪʦ ʙʫʜʝʪ 

ʜʘʚʘʪʴ ʤʦʪʠʚʘʮʠʶ ʢ ʣʝʯʝʥʠʶ. ʅʝʢʦʪʦʨʳʝ ʧʘʮʠʝʥʪʳ ʩʢʣʦʥʥʳ ʦʪʨʠʮʘʪʴ, ʯʪʦ ʦʥʠ ʥʫʞʜʘʶʪʩʷ ʚ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʫʞʥʦ ʣʝʯʠʪʴ 

ʩʦʤʘʪʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʬʠʟʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʜʘʜʫʪ ʦʩʥʦʚʫ ʨʘʟʚʠʪʠʷ 

ʚʟʘʠʤʥʦʛʦ ʫʚʘʞʝʥʠʷ, ʠ ʧʘʮʠʝʥʪʳ ʧʦʡʤʫʪ ʚʘʞʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʝʣʘ ʠ ʨʘʟʫʤʘ, ʚ 

ʧʦʩʣʝʜʫʶʱʝʤ ʧʨʠʦʙʨʝʪʘʷ ʤʦʪʠʚʘʮʠʶ ʢ ʣʝʯʝʥʠʶ. 

     2 ʩʪʘʜʠʷ. ʈʝʣʘʢʩʘʮʠʷ ʠ ʦʱʫʱʝʥʠʝ ʫʤʝʥʴʰʝʥʠʷ ʠʣʠ ʠʩʯʝʟʥʦʚʝʥʠʷ ʩʠʤʧʪʦʤʦʚ. 

ʇʘʮʠʝʥʪʳ ʚ ʩʪʨʝʩʩʦʚʦʡ ʩʠʪʫʘʮʠʠ ʟʘʯʘʩʪʫʶ ʥʫʞʜʘʶʪʩʷ ʚ ʨʝʛʫʣʷʮʠʠ ʠʟʚʥʝ. ʅʝʦʙʭʦʜʠʤʦ 

ʦʪʜʝʣʝʥʠʝ ʠ ʠʟʦʣʷʮʠʷ ʧʘʮʠʝʥʪʘ ʦʪ ʩʪʨʝʩʩʦʚʦʛʦ ʦʢʨʫʞʝʥʠʷ ʜʣʷ ʩʢʦʨʝʡʰʝʛʦ ʜʦʩʪʠʞʝʥʠʷ ʠʤ 

ʤʝʥʪʘʣʴʥʦʛʦ ʠ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʩʩʣʘʙʣʝʥʠʷ. ɺ ʜʘʥʥʦʤ ʩʚʝʪʝ ʘʫʪʦʪʨʝʥʠʥʛ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʵʬʬʝʢʪʠʚʥʦʡ ʪʝʭʥʠʢʦʡ ʨʝʣʘʢʩʘʮʠʠ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ, ʧʘʮʠʝʥʪʫ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʚʳʭʦʜ 

ʥʝʛʘʪʠʚʥʳʤ ʦʱʫʱʝʥʠʷʤ ʚʦ ʚʨʝʤʷ ʢʦʥʩʫʣʴʪʘʮʠʡ. ʂʦʛʜʘ ʧʘʮʠʝʥʪʳ ʚʠʜʷʪ ʫʣʫʯʰʝʥʠʝ 

ʩʦʩʪʦʷʥʠʷ ʠʣʠ ʠʩʯʝʟʥʦʚʝʥʠʝ ʩʠʤʧʪʦʤʦʚ, ʫ ʥʠʭ ʧʦʷʚʣʷʝʪʩʷ ʟʥʘʯʠʤʦʝ ʞʝʣʘʥʠʝ ʜʘʣʴʥʝʡʰʝʛʦ 

ʧʨʦʜʦʣʞʝʥʠʷ ʣʝʯʝʥʠʷ.  

     3 ʩʪʘʜʠʷ. ʇʦʥʠʤʘʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʪʝʣʦ- ʨʘʟʫʤ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʢʦʨʨʝʢʪʠʨʦʚʦʢ. ʅʘ ʵʪʦʡ ʩʪʘʜʠʠ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʘ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʘʭ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʫʭʫʜʰʘʪʴ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʚʣʠʷʪʴ ʥʘ ʢʣʠʥʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ, ʤʳʩʣʠ ʠ 

ʧʦʚʝʜʝʥʠʝ ʧʘʮʠʝʥʪʘ. ʇʘʮʠʝʥʪʳ ʫʷʩʥʷʶʪ ʩʚʦʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʤʦʜʝʣʠ. ʂʦʛʥʠʪʠʚʥʦ-

ʧʦʚʝʜʝʥʯʝʩʢʘʷ ʪʝʨʘʧʠʷ ʠʣʠ ʪʨʘʥʟʘʢʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʳ.  
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     4 ʩʪʘʜʠʷ. ʇʨʠʦʙʨʝʪʝʥʠʝ ʧʦʜʭʦʜʷʱʠʭ ʥʘʚʳʢʦʚ ʧʦ ʢʦʨʨʝʢʮʠʠ ʨʝʘʢʮʠʡ. ɺʘʞʥʦ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʘʮʠʝʥʪʘ ʚ ʥʦʚʳʭ ʦʙʨʘʟʘʭ ʤʳʰʣʝʥʠʷ ʠ ʧʦʚʝʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʤʦʛʘʪʴ 

ʟʘʢʨʝʧʣʷʪʴ ʚʥʦʚʴ ʩʦʟʜʘʥʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʤʦʜʝʣʠ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʩʪʨʝʩʩ. 

ʊʘʢ ʧʘʮʠʝʥʪʳ ʧʦʣʫʯʘʶʪ ʦʛʨʦʤʥʫʶ ʚʳʛʦʜʫ, ʥʘʙʣʶʜʘʷ ʟʘ ʩʠʪʫʘʮʠʝʡ ʩʦ ʩʪʦʨʦʥʳ, ʫʯʘʪʩʷ 

ʧʨʦʱʘʪʴ ʩʘʤʠʭ ʩʝʙʷ ʠ ʦʢʨʫʞʘʶʱʠʭ, ʧʦʜʜʝʨʞʠʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʫʞʜʝʥʠʷ.  

     5 ʩʪʘʜʠʷ. ʇʦʩʪʝʧʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʩʚʷʟʠ. ʇʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʝ 

ʣʝʯʝʥʠʝ ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ ʟʘʚʝʨʰʝʥʥʳʤ, ʢʦʛʜʘ ʧʘʮʠʝʥʪ ʦʢʦʥʯʘʪʝʣʴʥʦ ʧʦʟʥʘʣ ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʩʪʠʣʴ ʤʳʰʣʝʥʠʷ ʠ ʧʦʚʝʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʫʷʩʥʠʣ, ʯʪʦ ʧʨʠ ʵʪʦʤ ʝʛʦ ʩʠʤʧʪʦʤʳ ʠʣʠ ʩʥʠʞʘʶʪʩʷ, 

ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟʘʶʪ, ʜʘʞʝ ʝʩʣʠ ʧʨʝʢʨʘʪʠʪʴ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʝ ʣʝʯʝʥʠʝ.  

     ɺ ʟʘʢʣʶʯʝʥʠʝ, ʥʝʦʙʭʦʜʠʤʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʧʨʦʚʝʜʝʥʠʝ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʡ 

ʢʦʨʨʝʢʮʠʠ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʧʩʠʭʦʩʦʮʠʘʣʴʥʳʝ ʬʘʢʪʦʨʳ ʚʣʠʷʶʪ ʥʘ ʧʦʷʚʣʝʥʠʝ ʠ ʧʨʦʛʨʝʩʩʠʶ 

ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʆʮʝʥʢʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ ʚʳʷʚʣʝʥʠʝ ʩʪʨʝʩʩʦʚʳʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʢʨʘʡʥʝ ʚʘʞʥʳ ʚ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʧʦʜʭʦʜʘʭ 

ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ, ʠʤʝʶʱʠʭ ʧʩʠʭʦʛʝʥʥʫʶ ʧʨʠʨʦʜʫ. 

  
     ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

     1. ʉʝʣʴʝ ɻ. ʉʪʨʝʩʩ ʙʝʟ ʜʠʩʪʨʝʩʩʘ : ʇʝʨʝʚʦʜ ʩ ʘʥʛʣ. ɸ. ʅ. ʃʫʢʘ ʠ ʀ. ʉ. ʍʦʨʦʣʘ. - ʄʦʩʢʚʘ : ʇʨʦʛʨʝʩʩ, 1982. 

- 123 ʩ. 

     2. ʉʤʫʣʝʚʠʯ ɸ. ɹ., ʂʦʟʳʨʝʚ ɺ. ʅ., ɸʥʜʨʶʱʝʥʢʦ ɸ. ɺ. ʇʨʦʙʣʝʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʧʩʠʭʠʘʪʨʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʚ 

ʦʙʱʝʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ (ʠʥʪʝʛʨʘʪʠʚʥʘʷ ʤʝʜʠʮʠʥʘ): ʧʩʠʭʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʚ ʢʣʠʥʠʯʝʩʢʦʡ 

ʧʨʘʢʪʠʢʝ. - ʄʦʩʢʚʘ : ʄɽɼʧʨʝʩʩ-ʀʥʬʦʨʤ, 2011. - 613 ʩ. 

     3. ʉʤʫʣʝʚʠʯ A. ɹ., ʗʭʥʦ ʅ. ʅ., ʊʝʨʣʫʠʥ ɹ. ɺʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʨʫʩʩʢʦʷʟʳʯʥʦʛʦ ʯʝʪʳʨʸʭʤʝʨʥʦʛʦ 

ʦʧʨʦʩʥʠʢʘ ʜʣʷ ʦʮʝʥʢʠ ʜʠʩʪʨʝʩʩʘ, ʜʝʧʨʝʩʩʠʠ, ʪʨʝʚʦʛʠ ʠ ʩʦʤʘʪʠʟʘʮʠʠ (4ɼɼʊʉ) ʧʨʠ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʭ 

ʨʘʩʩʪʨʦʡʩʪʚʘʭ ʧʦʛʨʘʥʠʯʥʦʛʦ ʫʨʦʚʥʷ// ɾʫʨʥʘʣ ʥʝʚʨʦʣʦʛʠʠ ʠ ʧʩʠʭʠʘʪʨʠʠ. - 2014. - ˉ 11. - ʉ. 60-66. 

     4. ʂʨʠʚʦʥʦʛʦʚʘ ʊ. ʉ., ʐʝʤʷʢʠʥʘ ʊ. ɸ., ɹʘʙʠʢʦʚʘ ʖ. ɸ. ʇʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʧʨʠ 

ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʝ ʫ ʜʝʪʝʡ// ɺʝʩʪʥʠʢ ʈɸʄʅ. - 2015. - ˉ 5, ʊ.70. - ʉ. 509-512. 

     5. Yoshihara K. Psychosomatic treatment for allergic diseases // Biopsychosoc Med. - 2015. ï V. 18, ˉ 9. - 

ʈ.1-8. 

     6. The efficacy of systemic therapy for internalizing and other disorders of childhood and adolescence: a 

systematic review of 38 randomized trials/ Retzlaff R., von Sydow K., Beher S. et al.  // Fam Process. - 2013. ï V. 52, ˉ 

4. - P. 619-652.  

     7. Lieb R., Meinlschmidt G., Araya R. Epidemiology of the association between somatoform disorders and 

anxiety and depressive disorders: an update // Psychosomatic Medicine - 2007. ï V. 69, ˉ 9. - P. 860-863. 

     8. Unrecognized psychopathology in patients with difficult asthma: major mental and personality disorders/ 

Prins L.C., van Son M.J., van Keimpema A.R. et al.  // B J Psych Open. - 2015. ï V. 1, ˉ 1. - ʈ. 14-17. 

     9. Graduated psychosomatic treatment and quality of life in asthmatics/ Irie M, Kihara H., Kubo C. et al.  // 

Arerugi. - 1992. ï V. 41, ˉ 4. - ʈ. 497-503.  

    10. Gvetadze L.G., Kavtaridze G.V., Kvachadze T.K. Psychosomatic mechanism in pathogenesis 

bronchial asthma and ulcerous disease // Georgian Med News. - 2013. - ˉ 225. - ʈ. 78-81. 

    11. Wright R.J., Rodriguez M., Cohen S. Review of psychosocial stress and asthma: an integrated 

biopsychosocial approach // Thorax. - 1998. ï V. 53, ˉ 12. - ʈ. 1066-1074. 

    12. Sternberg E.M. Does stress make you sick and belief make you well? The science connecting body and 

mind // Ann N Y Acad Sci. - 2000. ï V. 917. - ʈ. 1-3. 

    13. McEwen B.S. Stress, adaptation, and disease. Allostasis and allostatic load // Ann N Y Acad Sci. - 1998. - 

ˉ 840. - ʈ. 33-44. 

    14. Picard M., McEwen B.S. Psychological Stress and Mitochondria: A Systematic Review // Psychosom 

Med. - 2018. ï V. 80, ˉ 2.- ʈ. 141-153.   

    15. Kreisler L. Psychological characteristics of the asthmatic child // Allergol Immunopathol (Madr). 1981. - 

Suppl 9. - ʈ.108-11. 

    16. Cough variant asthma patients are more depressed and anxious than classic asthma patients/ Saito N., 

Itoga M., Tamaki M. et al.  // J Psychosom Res. - 2015. ï V. 79, ˉ 1. - ʈ. 18-26.  

    17. Bender B., Zhang L. Negative affect, medication adherence, and asthma control in children // J Allergy 

Clin Immunol. - 2008. ï V. 122, ˉ 3. - ʈ. 490-495.  

    18. McQuaid E.L., Kopel S.J., Nassau J.H. Behavioral adjustment in children with asthma: a meta-analysis // J 

Dev Behav Pediatr. - 2001. ï V. 22, ˉ 6. - ʈ. 430-439. 

    19. Is asthma associated with cognitive impairments? A meta-analytic review / Irani F., Barbone 

J.M., Beausoleil J. et al. // J Clin Exp Neuropsychol. - 2017. ï V. 39, ˉ 10. - ʈ. 965-978.  

    20. The prevalence of DSM-IV anxiety and depressive disorders in youth with asthma compared with controls/ 

Katon W., Lozano P., Russo J. et al.// J Adolesc Health. - 2007. ï V. 41, ˉ 5. - ʈ. 455-463. 



ʄɸפɸʃɸʃɸʈנɸ ʐʆʃʋ 

ɸʩʪʘʥʘ ʤʝʜʠʮʠʥʘʣʳϨ ʞʫʨʥʘʣʳ ˉ4(98), 2018  

77 

    21. A multimethod assessment of behavioral and emotional adjustment in children with asthma / 

Klinnert M.D., McQuaid E.L., McCormick D. et al. // J Pediatr Psychol. - 2000. ï V. 25, ˉ 1. - ʈ. 35-46. 

    22. Association of depressive symptoms and disease activity in children with asthma: methodological and 

clinical implications/Waxmonsky J., Wood B.L., Stern T. et al.  // J Am Acad Child Adolesc Psychiatry. - 2006. ï V. 45, 

ˉ 8. - ʈ. 945-954. 

    23. Family emotional climate, depression, emotional triggering of asthma, and disease severity in pediatric 

asthma: examination of pathways of effect/Wood B.L., Lim J., Miller B.D. et al.  // J Pediatr Psychol. - 2007. ï V. 32, ˉ 

5. - ʈ. 542-551.  

    24. Asthma exacerbations in children immediately following stressful life events: a Cox's hierarchical 

regression / Sandberg S., Jªrvenpªª S., Penttinen A. et al. // Thorax. - 2004. ï V. 59, ˉ 12. - ʈ. 1046-1051. 

    25.Mizan S.S., Shendell D.G., Rhoads G.G. Absence, extended absence, and repeat tardiness related 

to asthma status among elementary school children // J Asthma. - 2011. ï V. 48, ˉ 3. - ʈ. 228-234. 

    26. Impact of rhinitis on asthma severity in school-age children/Deliu M., Belgrave D., Simpson A. et al. // 

Allergy. - 2014. ïV. 69, ˉ 11. - ʈ. 1515-1521.  

    27. Assessing the potential influence of asthma on student attendance/absencein public elementary schools/ 

Shendell D.G., Alexander M.S., Sanders D.L. et al.  // J Asthma. - 2010. ï V. 47, ˉ 4. - ʈ. 465-472.  

    28. The child with asthma at school: results from a national asthma survey among schoolchildren in Israel / 

Shohat T., Graif Y., Garty B.Z. et al. // J Adolesc Health. - 2005. ï V. 37, ˉ 4. - ʈ. 275-280. 

    29. Childhood asthma: a psychosomatic disorder? Some epidemiological considerations/ Graham P. J., Rutter 

M. L., Yule W. et al.  // Brit. J. prev. soc. Med. - 1967. - ˉ 21. - ʈ. 78-85. 

    30. Ago Y. Psychosomatic research on so-called intractable asthma // Fukuoka acta med. - 1979. - ˉ 70. - ʈ. 

340-359. 

 

 

 

     ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 06.11.2018 

     

ʄʈʅʊʀ  76.29.30     

    ʋɼʂ   616.12/131-007:616-073.75 

 

     ɼʀɸɻʅOCʊʀʂɸ  ʃEɻOʏʅOʁ  ɻʀʇɽPʊEʅɿʀʀ   
     ɼ.ʄ. ɻʘʣʣʷʤoʚʘ 

     ɸO çʅʘʮʠoʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʢʘʨʜʠoʭʠʨʫʨʛʠʯʝcʢʠʡ ʮʝʥʪʨè, ɸʩʪʘʥʘ, ʂʘʟʘʭʩʪʘʥ 
     

ʆʙʟʦʨ ʧʦʩʚʷʱʸʥ ʧʨʦʙʣʝʤʝ ʣʸʛʦʯʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ, ʚʩʝʭ ʧʷʪʠ ʛʨʫʧʧ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʧʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ, ʛʝʥʝʪʠʯʝʩʢʠʤ ʘʩʧʝʢʪʘʤ, ʦʩʦʙʝʥʥʦʩʪʷʤ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 

ʘʣʛʦʨʠʪʤʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʵʪʦʛʦ ʪʷʞʝʣʦʛʦ ʩʦʩʪʦʷʥʠʷ.     

     ʂʣʶʯʝʚʳʝ cʣoʚʘ: ʣeʛoʯʥaʷ ʛʠʧʝpʪeʥʟʠʷ, ʚʨoʞʜʝʥʥʳʝ ʧoʨoʢʠ cepʜʮa, ʧʘʪoʣoʛʠʷ ʣʝʚʳʭ oʪʜeʣoʚ cepʜʮa. 

 

     DIAGNOSTIC   OF  PULMONARY  HYPERTENSION 
       D. Gallyamova 

     JSC çNational research cardiac surgery centreè, Astana city, Kazakhstsn 
      

 The review is devoted to the problem of all five groups of pulmonary hypertension. Data on 

prevalence, genetic aspects, clinical features and the diagnostic algorithms used for early 

diagnostics of this fatal manifestation are submitted. 

     Keywords: pulmonary hypertension, congenital heart defects, pathology of the left heart. 

 

     ᴆʂʇɽ  ɻʀʇɽPʊEʅɿʀʗʅʓר  ɼʀɸɻʅOCʊʀʂɸCʓ 
      ɼ.ʄ. ɻʘʣʷʤʦʚʘ 

     çױʣʪʳס ץʳʣʳʤʠ ʢʘʨʜʠʦʭʠʨʫʨʛʠʷ ʦʨʪʘʣʳסʳè ɸפ, ɸʩʪʘʥʘ פ ,.ץʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ 

     
ᴄʜʝʙʠʝʪ ʰʦʣʫ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝ ᴇʢʧʝ ʛʠʧʝʨʪʝʥʟʠʷʥʳש ʙװʢʽʣ ʙʝʩ ʪװʨʽʥʝ ʘʨʥʘʣסʘʥ. ʋʩʳʥʳʣסʘʥ ʤᴅʣʽʤʝʪʪʝʨ 

ʪʘʨʘʣʫ, ʛʝʥʝʪʠʢʘʣʳץ ʢʦʨʽʥʽʩ ʞᴅʥʝ ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʘʣʛʦʨʠʪʤ, ʦʩʳ ʢʘʫʽʧʪʽ ʞʘסʜʘʡʜʳ ʝʨʪʝ ʜʠʘʛʥʦʩʪʠʢʘ װʰʽʥ 

ʧʘʡʜʘʣʘʥʘʪʳʥ ᴅʜʽʩʪʝʨʽ. 

     ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ᴇʢʧʝ ʛʠʧʝʨʪʝʥʟʠ, ʪʫʘ ʙʽʪʢʝʥ ʞװʨʝʢ ʘץʘʫʳ, ʩʦʣ ʞʘץ ʞװʨʝʢ ʙʦʣʽʛʽʥʽש ʧʘʪʦʣʛʠʷʩʳ. 
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     ʃeʛoʯʥaʷ ʛʠʧʝpʪeʥʟʠʷ (ʃɻ) ð ʵʪo cocʪoʷʥʠʝ, ʢoʪoʨoʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪcʷ 

ʧʨoʛʨʝccʠʨʫʶʱʠʤ ʧoʚʳʰʝʥʠʝʤ ʣʝʛoʯʥoʛo cocʫʜʠcʪoʛo coʧʨoʪʠʚʣʝʥʠʷ (ʃCC) c ʧocʪʝʧʝʥʥʳʤ 

ʬoʨʤʠʨoʚʘʥʠʝʤ ʧʨʘʚoʞʝʣʫʜoʯʢoʚoʡ cʝʨʜʝʯʥoʡ ʥʝʜocʪʘʪoʯʥocʪʠ (ʇɾCʅ). ʃɻ oʙʲʝʜʠʥʷʝʪ 

ʛʨʫʧʧʫ ʟaʙoʣeʚaʥʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭcʷ ʧoʚʳʰʝʥʠʝʤ ʣʝʛoʯʥoʛo ʚʥʫʪʨʠcocʫʜʠcʪoʛo 

coʧʨoʪʠʚʣʝʥʠʷ, ʢoʪoʨoʝ ʧʨʠʚoʜʠʪ ʢ ʨʝʤoʜʝʣʠʨoʚʘʥʠʶ  cepʜʮa ʠ cocʫʜoʚ, ʨʘʟʚʠʪʠʶ 

ʧʨʘʚoʞʝʣʫʜoʯʢoʚoʡ ʥʝʜocʪʘʪoʯʥocʪʠ ʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥoʡ ʛʠʙʝʣʠ ʧaʮʠeʥʪa   [1]. 

     ʃɻ ʭaʨaʢʪʝʨʠʟʫʝʪcʷ ʥʝʙʣaʛoʧʨʠʷʪʥʳʤ ʧʨoʛʥoʟoʤ. ʊaʢ cʨʝʜʥʷʷ ʚʳʞʠʚaeʤocʪʴ ʫ 

ʙoʣʴʥʳʭ c ʠʜʠoʧʘʪʠʯʝcʢoʡ ʣeʛoʯʥoʡ ʛʠʧʝʨʪʝʥʟʠʝʡ (ʀʃɻ)  ʢ ʢoʥʮʫ ʧʝʨʚoʛo ʛoʜʘ 

ʟaʙoʣʝʚʘʝʤocʪʠ ʧʨʠ oʪcʫʪcʪʚʠʠ ʧʘʪoʛʝʥʝʪʠʯʝcʢoʡ ʪʝʨʘʧʠʠ cocʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥo 68-77%, ʥʘ 

2-oʤ ʛoʜʫ ï 69%, ʥʘ 3-ʝʤ ʛoʜʫ ï oʢoʣo 35-48%, ʥʘ 5-oʤ ʛoʜʫ  - 34%. ɼʘʞʝ ʥʘ ʬoʥʝ 

coʚʨʝʤʝʥʥoʡ ʪʝʨʘʧʠʠ cʤʝʨʪʥocʪʴ ʚ ʪʝʯʝʥʠʠ 1 ʛoʜʘ ʟʘʙoʣʝʚʘʝʤocʪʠ cocʪʘʚʣʷʝʪ 15%. 

ɼʚʫʭʣʝʪʥʷʷ ʚʳʞʠʚaʝʤocʪʴ ʜʣʷ ʙoʣʴʥʳʭ c cʠcʪʝʤʥoʡ cʢʣʝʨoʜʝʨʤʠʝʡ ʥʝ ʧʨʝʚʳʰʘʝʪ 40% [2]. 

ʇʨʝʜcʢʘʟʘʥʥʘʷ ʧʨoʜoʣʞʠʪʝʣʴʥocʪʴ ʞʠʟʥʠ ʜʣʷ ʙoʣʴʥʳʭ c ʭʨoʥʠʯʝcʢoʡ ʪʨoʤʙoʵʤʙoʣʠʯʝcʢoʡ 

ʣeʛoʯʥoʡ ʛʠʧʝʨʪʝʥʟʠʝʡ (ʍʊʕʃɻ) cocʪʘʚʣʷʝʪ 6,8 ʣʝʪ  [3]. ʇʘʮʠʝʥʪʳ c ʚʨoʞʜʝʥʥʳʤ ʧoʨoʢoʤ 

cepʜʮa (ɺʇC) ʠʤʝʶʪ ʣʫʯʰʠʡ ʧʨoʛʥoʟ, ʯʝʤ ʙoʣʴʥʳʝ c ʀʃɻ, ʭoʪʷ ʧoʢʘ ocʪʘʝʪcʷ ʥʝʧoʥʷʪʥʳʤ, 

cʚʷʟʘʥo ʣʠ ʵʪo c ʣʫʯʰʠʤʠ ʘʜaʧʪʘʮʠoʥʥʳʤʠ ʚoʟʤoʞʥocʪʷʤʠ ʧpaʚoʛo ʞʝʣʫʜoʯʢa (ʇɾ) ʫ ʙoʣee 

ʤoʣoʜʳʭ ʧaʮʠʝʥʪoʚ ʠʣʠ ʧoʪʝʥʮʠʘʣʴʥʳʤ ʧʨʝʠʤʫʱʝcʪʚʘʤʠ ʠʤʝʶʱʝʛocʷ ʰʫʥʪʘ. 

ɺʳʞʠʚʘʝʤocʪʴ ʙoʣʴʥʳʭ c cʠʤʧʪoʤoʤ ʕʡʟʝʥʤʝʥʛʝʨʘ cocʪʘʚʣʷʝʪ 97%, 89%, ʠ 77% ʟʘ 1, 2, ʠ 3 

ʛoʜʘ, cooʪʚʝʪcʪʚʝʥʥo [4]. 

     ɼʠʘʛʥocʪʠʯʝcʢʠʤʠ ʢʨʠʪʝʨʠʷʤʠ ʃɻ ʷʚʣʷʶʪcʷ ʧoʚʳʰʝʥʠʝ cʨʝʜʥʝʛo ʜʘʚʣʝʥʠʷ ʣeʛoʯʥoʡ 

ʘʨʪʝʨʠʠ (ɼʃɸcʨ) 25 ʤʤ. ʨʪ. cʪ. ʚ ʧoʢoʝ ʧo ʜʘʥʥʳʤ ʢʘʪʝʪʝʨʠʟʘʮʠʠ ʧʨʘʚʳʭ oʪʜeʣoʚ cepʜʮa 

[5,6]. Coʛʣʘcʥo ʨʝʟʫʣʴʪʘʪʘʤ ʥʝʜʘʚʥo ʧʨoʚʝʜʝʥʥoʛo ʤʝʪʘʘʥʘʣʠʟʘ ɼʃɸcʨ ʚ ʥoʨʤʝ cocʪʘʚʣʷʝʪ 

14Ñ3 ʤʤ. ʨʪ. cʪ., ʘ ʚʝʨʭʥʷʷ ʛʨʘʥʠʮʘ ʥoʨʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʨʘʚʥʘ 20 ʤʤ ʨʪ. cʪ. [7,8]. ʊaʢʠʤ 

oʙʨʘʟoʤ, ocʪʘʝʪcʷ ʥʝʷcʥʳʤ, ʢaʢ ʪʨʘʢʪoʚʘʪʴ ʧoʚʳʰʝʥʠʝ ɼʃɸcʨ ʚ ʧʨʝʜʝʣʘʭ 21ï24 ʤʤ. ʨʪ. cʪ. 

ʅʝoʙʭoʜʠʤʘ oʮʝʥʢʘ ʧʨoʛʥoʟʘ ʫ ʧaʮʠʝʥʪoʚ c ʪaʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ɼʃɸcʨ ʚ ʙʫʜʫʱʠʭ 

ʵʧʠʜʝʤʠoʣoʛʠʯʝcʢʠʭ ʠccʣeʜoʚaʥʠʷʭ. Oʧʨʝʜʝʣʝʥʠʝ ʃɻ ʥʘ ocʥoʚʘʥʠʠ ʧoʚʳʰʝʥʠʷ ɼʃɸcʨ >30 

ʤʤ. ʨʪ. cʪ. ʧʨʠ ʬʠʟʠʯʝcʢoʡ ʥʘʛʨʫʟʢʝ ʙoʣee ʥʝ ʷʚʣʷʝʪcʷ ʘʢʪʫʘʣʴʥʳʤ, ʪaʢ ʢaʢ ʪaʢʠʝ ʟʥʘʯʝʥʠʷ 

ɼʃɸcʨ ʤoʛʫʪ ʥʘʙʣʶʜʘʪʴcʷ ʫ ʟʜoʨoʚʳʭ ʣʶʜʝʡ, ʪaʢʞʝ ʟʘʚʠcʷʪ oʪ ʚoʟʨʘcʪʘ ʠ ʫʨoʚʥʷ 

ʬʠʟʠʯʝcʢoʡ ʥʘʛʨʫʟʢʠ [7].  

     Oʯʝʥʴ ʚʘʞʥʳʤ ʛʝʤoʜʠʥʘʤʠʯʝcʢʠʤ ʧʘʨʘʤʝʪʨoʤ, ʠcʧoʣʴʟʫʝʤʳʤ ʜʣʷ oʧʨʝʜʝʣʝʥʠʷ ʃɻ, 

cʣʫʞʠʪ ʜʘʚʣʝʥʠʝ ʟʘʢʣʠʥʠʚʘʥʠʷ ʣʝʛoʯʥʳʭ ʢʘʧʠʣʣʷʨoʚ (ɼɿʃʂ). ʅʘ ocʥoʚʝ ʨʘʟʣʠʯʥʳʭ 

ʠʟʤeʥeʥʠʡ ʧoʢʘʟʘʪʝʣʝʡ ɼɿʃʂ, ʃCC ʠ cʝʨʜʝʯʥoʛo ʚʳʙʨocʘ ʤoʞʥo oʧʠcʘʪʴ ʥʝcʢoʣʴʢo 

ʛʝʤoʜʠʥʘʤʠʯʝcʢʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧoʚ ʃɻ [9]. ʈʘʟʣʠʯʠʝ ʤʝʞʜʫ ʧʨʝʢʘʧʠʣʣʷʨʥoʡ ʃɻ (c 

ʥoʨʤʘʣʴʥʳʤ ɼɿʃʂ) ʠ ʧocʪʢʘʧʠʣʣʷʨʥoʡ ʃɻ (c ʧoʚʳʰʝʥʥʳʤ ɼɿʃʂ) [10] oʯʝʥʴ ʚʘʞʥo ʜʣʷ 

ʚʳʙoʨʘ cʪʨʘʪʝʛʠʠ ʣʝʯʝʥʠʷ, ʪaʢ ʢaʢ ʪʝʨʘʧʠʷ, ʵʬʬʝʢʪʠʚʥʘʷ ʧʨʠ ʧʨʝʢʘʧʠʣʣʷʨʥoʡ ʃɻ, ʤoʞʝʪ 

ʧʨʠʚoʜʠʪʴ ʢ ʥʝʙʣʘʛoʧʨʠʷʪʥʳʤ ʵʬʬʝʢʪʘʤ ʧʨʠ ʧocʪʢʘʧʠʣʣʷʨʥoʡ ʃɻ, ʠ ʥʘoʙoʨoʪ.  

     ɼʣʷ ʫcʪʘʥoʚʣʝʥʠʷ ʢʣʠʥʠʯʝcʢoʛo ʜʠaʛʥoʟa ʃɻ ʥʝoʙʭoʜʠʤo ʠcʧoʣʴʟoʚʘʥʠʝ ʘʜʝʢʚʘʪʥoʛo 

ʜʠaʛʥocʪʠʯecʢoʛo ʘʣʛoʨʠʪʤʘ. Cʤʝʰʝʥʠʝ ʧoʥʷʪʠʡ çʣeʛoʯʥaʷ ʛʠʧʝpʪeʥʟʠʷè (oʪʥocʠʪʝʣʴʥo 

ʯʘcʪoʝ ʧʘʪoʬʠʟʠoʣoʛʠʯʝcʢoʝ cocʪoʷʥʠʝ) ʠ çʣeʛoʯʥaʷ apʪeʨʠaʣʴʥaʷ ʛʠʧʝpʪeʥʟʠʷè (ʨʝʜʢoʝ 

ʢʣʠʥʠʯʝcʢoʝ cocʪoʷʥʠʝ) ʤoʞʝʪ ʧʨʠʚoʜʠʪʴ ʢ ʟʥʘʯʠʤʳʤ ʜʠʘʛʥocʪʠʯʝcʢʠʤ ʠ, cʣʝʜoʚʘʪʝʣʴʥo, 

ʪʝʨʘʧʝʚʪʠʯʝcʢʠʤ oʰʠʙʢʘʤ ʧʨʠ ʚʝʜʝʥʠʠ ʢoʥʢʨʝʪʥʳʭ ʧaʮʠʝʥʪoʚ. ʂʣʠʥʠʯʝcʢʘʷ ʜʠʘʛʥocʪʠʢʘ ʫ 

ʙoʣʴʥoʛo ʃɻ ʚʢʣʶʯʘʝʪ ʚʳʷʚʣʝʥʠʝ ocʥoʚʥoʡ ʢʣʠʥʠʯʝcʢoʡ ʛʨʫʧʧʳ, ʠʜʝʥʪʠʬʠʢʘʮʠʶ 

ʢʣʠʥʠʯʝcʢoʛo ʧoʜʪʠʧʘ ʠ oʮʝʥʢʫ ʛʝʤoʜʠʥʘʤʠʯʝcʢoʛo ʪʠʧʘ ʃɻ. Cʣoʞʥocʪʠ ʤoʛʫʪ ʙʳʪʴ cʚʷʟʘʥʳ 

c ʧʨʠcʫʪcʪʚʠʝʤ ʨʘʟʣʠʯʥʳʭ ʛʝʤoʜʠʥʘʤʠʯʝcʢʠʭ ʬoʨʤ ʃɻ ʚ oʜʥoʤ ʢʣʠʥʠʯʝcʢoʤ ʧoʜʪʠʧʝ 

(ʥʘʧʨʠʤʝʨ, ʧʨʝʢʘʧʠʣʣʷʨʥʘʷ ʠʣʠ ʧocʪʢʘʧʠʣʣʷʨʥʘʷ ʃɻ ʫ ʙoʣʴʥʳʭ cʠcʪʝʤʥoʡ cʢʣʝʨoʜʝʨʤʠʝʡ) 

ʠʣʠ c coʯʝʪʘʥʠʝʤ ʫ ʙoʣʴʥoʛo ʨʘʟʣʠʯʥʳʭ ʢʣʠʥʠʯecʢʠʭ cocʪoʷʥʠʡ, ʢoʪoʨʳʝ cʧocoʙʥʳ 

ʧʨʠʚoʜʠʪʴ ʢ ʃɻ (ʥʘʧʨʠʤʝʨ, ʟaʙoʣeʚaʥʠʷ ʣeʛʢʠʭ, ʟaʙoʣeʚaʥʠʷ ʣʝʚoʛo ʞeʣyʜoʯʢa ʠ ɺʀʏ 

ʠʥʬʝʢʮʠʷ) [11]. ɼʠaʛʥocʪʠʯecʢʠʡ ʘʣʛoʨʠʪʤ, ʧʨʝʜʣoʞʝʥʥʳʡ ʨʫʢoʚoʜcʪʚoʤ ESC/ERS, ʧʨʠʟʚʘʥ 
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oʙʣʝʛʯʠʪʴ ʧʫʪʴ ʢ ʘʜʝʢʚʘʪʥoʤʫ ʜʠaʛʥoʟʫ ʃɻ ʠ oʧʪʠʤʠʟʠʨoʚʘʪʴ ʠcʧoʣʴʟoʚʘʥʠʝ 

ʜʠaʛʥocʪʠʯecʢʠʭ ʧʨoʮʝʜʫʨ [1,6]. 

     ɺ ʢʣʠʥʠʯʝcʢoʡ ʧʨʘʢʪʠʢʝ ʃɻ oʙʳʯʥo ʚʳʷʚʣʷʶʪ c ʧoʤoʱʴʶ ʜoʧʧʣʝʨ-ʵʭoʢʘʨʜʠoʛʨʘʬʠʠ 

(ɼʕʭoʂɻ), ʢoʪoʨʘʷ ʚʳʧoʣʥʷʝʪcʷ ʜʣʷ oʮʝʥʢʠ ʃɻ ʠʣʠ ʧo ʜʨʫʛʠʤ ʧoʢʘʟʘʥʠʷʤ (ʥʘʧʨʠʤʝʨ, ʜʣʷ 

oʮʝʥʢʠ coʢʨʘʪʠʪʝʣʴʥoʡ cʧocoʙʥocʪʠ ʣʝʚoʛo ʞeʣyʜoʯʢa ʫ ʙoʣʴʥʳʭ cʝʨʜʝʯʥo-cocʫʜʠcʪʳʤʠ 

ʟaʙoʣeʚaʥʠʷʤʠ). ʋ ʙoʣʴʰʠʥcʪʚʘ ʙoʣʴʥʳʭ ʚoʟʤoʞʥʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ oʜʥoʡ ʠʟ ʜʚʫʭ ʥʘʠʙoʣee 

ʯʘcʪʳʭ ʢʣʠʥʠʯecʢʠʭ ʛʨʫʧʧ ʃɻ (ʨʝcʧʠʨʘʪoʨʥʳʝ ʟaʙoʣeʚaʥʠʷ ʠʣʠ ʟaʙoʣeʚaʥʠʷ ʣʝʚoʛo 

ʞeʣyʜoʯʢa) c ʧoʤoʱʴʶ ɼʕʭoʂɻ ʠ cʪʘʥʜʘʨʪʥʳʭ ʤeʪoʜoʚ ʠccʣeʜoʚaʥʠʷ. ɺ ʧoʜoʙʥʳʭ cʣʫʯʘʷʭ 

ʧoʜʪʚʝʨʞʜʝʥʠʝ ʃɻ c ʧoʤoʱʴʶ ʢʘʪʝʪʝʨʠʟʘʮʠʠ ʧʨʘʚʳʭ oʪʜeʣoʚ cepʜʮa ʪʨʝʙʫʝʪcʷ ʪoʣʴʢo ʚ 

ocoʙʳʭ cʠʪʫʘʮʠʷʭ, ʥʘʧʨʠʤʝʨ, ʜʣʷ cʪʨʘʪʠʬʠʢʘʮʠʠ ʨʠcʢʘ ʧʨʝʜcʪoʷʱʝʛo oʧʝʨʘʪʠʚʥoʛo 

ʚʤʝʰʘʪʝʣʴcʪʚʘ ʥʘ cepʜʮe ʠʣʠ ʣeʛʢʠʭ. 

     ɽcʣʠ ʟaʙoʣeʚaʥʠʷ cepʜʮa ʠʣʠ ʣeʛʢʠʭ ʥʝ ʚʳʷʚʣʝʥʳ ʠʣʠ, ʝcʣʠ ʃɻ ʥʝʧʨoʧoʨʮʠoʥʘʣʴʥʘ ʠʭ 

ʪʷʞʝcʪʠ, ʪo ʧʨoʚoʜʠʪcʷ ʧoʠcʢ ʤʝʥee ʯʘcʪʳʭ ʧʨʠʯʠʥ ʃɻ. ɹoʣʴʥʳʤ ʚʳʧoʣʥʷʝʪcʷ 

ʚʝʥʪʠʣʷʮʠoʥʥo-ʧʝʨʬʫʟʠoʥʥoʝ cʢʘʥʠʨoʚʘʥʠʝ ʠ ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʤʥoʞʝcʪʚʝʥʥʳʭ cʝʛʤʝʥʪʘʨʥʳʭ 

ʜʝʬʝʢʪoʚ ʧʝʨʬʫʟʠʠ oʙcʫʞʜʘʝʪcʷ ʜʠaʛʥoʟ ʍʊʕʃɻ (ʛʨʫʧʧʘ 4). ɼʣʷ ʫcʪʘʥoʚʣʝʥʠʷ 

oʢoʥʯʘʪʝʣʴʥoʛo ʜʠaʛʥoʟa ʍʊʕʃɻ ʠ oʮʝʥʢʠ ʮʝʣʝcooʙʨʘʟʥocʪʠ ʧʨoʚʝʜʝʥʠʷ ʵʥʜʘʨʪʝʨʵʢʪoʤʠʠ 

ʥʝoʙʭoʜʠʤo ʚʳʧoʣʥʝʥʠʝ ʢoʤʧʴʶʪʝʨʥo-ʪoʤoʛʨʘʬʠʯʝcʢoʡ ʘʥʛʠoʧʫʣʴʤoʥoʛʨʘʬʠʠ, 

ʢʘʪʝʪʝʨʠʟʘʮʠʠ ʧʨʘʚʳʭ oʪʜeʣoʚ cepʜʮa ʠ cʝʣʝʢʪʠʚʥoʡ ʘʥʛʠoʧʫʣʴʤoʥoʛʨʘʬʠʠ. 

     ɽcʣʠ ʠcʢʣʶʯʝʥʳ ʟaʙoʣeʚaʥʠʷ cepʜʮa, ʣeʛʢʠʭ ʠ ʍʊʕʃɻ, ʪo oʙcʫʞʜʘʝʪcʷ ʜʠaʛʥoʟ ʃɸɻ. 

ɺ ʜʘʥʥoʤ cʣʫʯʘʝ ʢʣʠʥʠʯʝcʢʠ ʟʥʘʯʠʤʳʤ ʷʚʣʷʝʪcʷ ʛʝʤoʜʠʥʘʤʠʯʝcʢoʝ ʧoʜʪʚʝʨʞʜʝʥʠʝ 

ʧʨʝʢʘʧʠʣʣʷʨʥoʡ ʃɻ, ʪaʢ ʢaʢ oʪ ʵʪoʛo ʟaʚʠcʠʪ ʥʘʟʥʘʯʝʥʠʝ ʧaʮʠeʥʪy c ʃɸɻ ʥʘʧʨʘʚʣʝʥʥʘʷ 

ʪʝʨʘʧʠʷ. Oʜʥʘʢo ʧʨoʚʝʜʝʥʠʝ ʠʥʚʘʟʠʚʥʳʭ ʧʨoʮʝʜʫʨ ʪʨʝʙʫʝʪ ʙoʣee ʜʝʪʘʣʴʥoʡ oʮʝʥʢʠ 

cocʪoʷʥʠʷ ʙoʣʴʥoʛo. ɼʣʷ oʙʣʝʛʯʝʥʠʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ o ʚʝʜʝʥʠʠ ʢoʥʢʨʝʪʥoʛo ʧaʮʠeʥʪa ʚ 

ʨʫʢoʚoʜcʪʚʝ ESC/ERS ʙʳʣʘ ʧʨʝʜʣoʞʝʥʘ ʢoʥʮʝʧʮʠʷ ʢʣʠʥʠʯʝcʢoʡ ʚʝʨoʷʪʥocʪʠ ʜʠaʛʥoʟa ʃɸɻ. 

ɺ ʟaʚʠcʠʤocʪʠ oʪ ʨʝʟʫʣʴʪʘʪoʚ ɼʕʭoʂɻ, ʥʘʣʠʯʠʷ ʢʣʠʥʠʯecʢʠʭ cʠʤʧʪoʤoʚ, ʬʘʢʪoʨoʚ ʨʠcʢʘ ʠ 

ʘccoʮʠʠʨoʚʘʥʥʳʭ c ʃɻ cocʪoʷʥʠʡ oʧʨeʜeʣʷeʪcʷ ʚʝʨoʷʪʥocʪʴ ʃɸɻ ʠ ʧʨʝʜʣʘʛʘʝʪcʷ ʚʳʧoʣʥʝʥʠʝ 

ʜʘʣʴʥʝʡʰʝʛo ʘʣʛoʨʠʪʤʘ ʜʠaʛʥocʪʠʯecʢoʛo ʚʝʜʝʥʠʷ ʧaʮʠeʥʪa, ʢoʪoʨʳʡ ʤoʞʝʪ ʚʢʣʶʯʘʪʴ 

ʢʘʪʝʪʝʨʠʟʘʮʠʶ ʧʨʘʚʳʭ oʪʜeʣoʚ cepʜʮa, ʤoʥʠʪoʨʠʥʛ c ʧoʤoʱʴʶ ɼʕʭoʂɻ ʠʣʠ ʧoʠcʢ 

ʘʣʴʪʝʨʥʘʪʠʚʥoʛo ʜʠaʛʥoʟa. ʇoʜoʙʥʳʡ ʚʝʨoʷʪʥocʪʥʳʡ ʧoʜʭoʜ ʚʝʜʝʥʠʷ ʧaʮʠeʥʪa cʭoʜʝʥ c 

ʜʠʘʛʥocʪʠʯʝcʢʠʤ ʘʣʛoʨʠʪʤoʤ ʧʨʠ ʪʨoʤʙoʵʤʙoʣʠʠ ʣeʛoʯʥoʡ ʘʨʪʝʨʠʠ [12] ʠ ʥʘʧʨʘʚʣʝʥ ʥʘ 

oʛʨʘʥʠʯʝʥʠʝ ʧoʢʘʟʘʥʠʡ ʢ ʢʘʪʝʪʝʨʠʟʘʮʠʠ ʧʨʘʚʳʭ oʪʜeʣoʚ cepʜʮa ʪoʣʴʢo ʪʝʤʠ cʣʫʯʘʷʤʠ, ʢoʛʜʘ 

ʝcʪʴ ʚʝʨoʷʪʥocʪʴ ʪaʢoʛo ʪʷʞʝʣoʛo ʠ ʨʝʜʢoʛo cocʪoʷʥʠʷ, ʢaʢ ʃɸɻ. ʂoʥʮʝʧʮʠʷ ʢʣʠʥʠʯʝcʢoʡ 

ʚʝʨoʷʪʥocʪʠ ʜʠaʛʥoʟa ʃɸɻ ocʥoʚʘʥʘ ʥʘ ʤʥʝʥʠʠ ʵʢcʧʝʨʪoʚ ʠ ʪʨʝʙʫʝʪ ʧʨocʧʝʢʪʠʚʥoʡ 

ʚʘʣʠʜʠʟʘʮʠʠ [13].  

     ʂʘʪʝʪʝʨʠʟʘʮʠʷ ʧʨʘʚʳʭ oʪʜeʣoʚ cepʜʮa ʪaʢʞʝ oʯʝʥʴ ʚʘʞʥʘ ʧʨʠ ʃɻ- ʘccoʮʠʠʨoʚʘʥʥʳʭ  

cocʪoʷʥʠʷʭ, ʪaʢʠʭ ʢaʢ cʠcʪʝʤʥʘʷ cʢʣʝʨoʜʝʨʤʠʷ, ɺʀʏ-ʠʥʬʝʢʮʠʷ,  ʚʨoʞʜʝʥʥʳʝ ʧoʨoʢʠ cepʜʮa 

(ɺʇC), ʧoʨʪʘʣʴʥʘʷ ʛʠʧʝpʪeʥʟʠʷ, ʭʨoʥʠʯʝcʢʘʷ ʛʝʤoʣʠʪʠʯʝcʢʘʷ ʘʥʝʤʠʷ, ʧʨʠ ʢoʪoʨʳʭ ʤoʛʫʪ 

ʙʳʪʴ ʚʳʷʚʣʝʥʳ ʨʘʟʣʠʯʥʳʝ ʛʝʤoʜʠʥʘʤʠʯʝcʢʠʝ ʪʠʧʳ ʃɻ (ʧʨʝʢʘʧʠʣʣʷʨʥʳʡ, ʧocʪʢʘʧʠʣʣʷʨʥʳʡ 

ʠʣʠ ʛʠʧʝʨʢʠʥʝʪʠʯʝcʢʠʡ).  

     ʊaʢʞʝ cʣʝʜʫʝʪ oʪʤʝʪʠʪʴ ocoʙʝʥʥocʪʠ ʜʠaʛʥocʪʠʢʠ ʜʣʷ ʢʘʞʜoʡ ʛʨʫʧʧʳ ʃɻ, ʢ ʧʨʠʤʝʨʫ, 

c ɺʇC, ʪaʢ ʢaʢ ʵʪo oʜʥʘ ʠʟ ʥʘʠʙoʣee ʨʘcʧʨocʪʨʘʥʝʥʥʳʭ ʬoʨʤ ʟaʙoʣeʚaʥʠʡ cʨʝʜʠ ʜʝʪʝʡ ʠ 

ʚʟʨocʣʳʭ. ɽʞʝʛoʜʥo ʚ ʂʘʟʘʭcʪʘʥʝ ʨoʞʜʘʝʪcʷ ʙoʣee 3000 ʜʝʪʝʡ c ɺʇC. ʊaʢ, ʯʘcʪoʪʘ ʜʘʥʥoʡ 

ʧʘʪoʣoʛʠʠ cocʪʘʚʣʷʝʪ 6-8 cʣʫʯʘʝʚ ʟʘʙoʣʝʚʘʝʤocʪʠ ʥʘ 100 ʜoʥoʰʝʥʥʳʭ ʞʠʚoʨoʞʜʝʥʥʳʭ. ɼʣʷ 

ʥʝʜoʥoʰʝʥʥʳʭ, ʜʘʥʥʳʡ ʧoʢʘʟʘʪʝʣʴ cocʪʘʚʣʷʝʪ 17 ʥʘ 100. ɹoʣee 50% ʵʪʠʭ ʜʝʪʝʡ ʥʫʞʜʘʶʪcʷ ʚ 
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oʧʝʨʘʪʠʚʥoʤ ʣʝʯʝʥʠʝ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚoʛo ʛoʜʘ ʞʠʟʥʠ. ʀ ʙoʣee 30% cʣʫʯʘʝʚ ocʣoʞʥʷʶʪcʷ 

ʨʘʟʚʠʪʠʝʤ ʣeʛoʯʥoʡ ʘʨʪʝʨʠʘʣʴʥoʡ ʛʠʧʝʨʪʝʥʟʠʝʡ, ʢoʪoʨʘʷ ʟʥʘʯʠʤo ʫʭʫʜʰʘʝʪ ʨʝʟʫʣʴʪʘʪʳ 

oʧʝʨʘʪʠʚʥoʛo ʣʝʯʝʥʠʷ ʠ cʥʠʞʘʝʪ ʫʨoʚʝʥʴ ʢʘʯʝcʪʚʘ ʞʠʟʥʠ ʜʝʪʝʡ ʚ oʪʜʘʣʝʥʥʳʝ cʨoʢʠ ʧocʣʝ 

oʧʝʨʘʮʠʠ [14]. 

     ʅʘʠʙoʣee ʯʘcʪʳʤ ʥʘʨʫʰʝʥʠʝʤ ʛʝʤoʜʠʥʘʤʠʢʠ ʧʨʠ ɺʇC (ʙoʣee 50%) ʷʚʣʷʝʪcʷ ʣʝʚo-

ʧʨʘʚoʝ ʰʫʥʪʠʨoʚʘʥʠʝ ʢʨoʚʠ. ʊaʢʠʝ ɺʇC, ʢaʢ ʜʝʬʝʢʪʳ ʤʝʞʞʝʣʫʜoʯʢoʚoʡ ʧʝʨʝʛoʨoʜʢʠ (55-

50%), ʤʝʞʧʨʝʜcʝʨʜʥoʡ (25 %) ʧʝʨʝʛoʨoʜʢʠ, oʪʢʨʳʪʳʡ ʘʨʪʝʨʠʘʣʴʥʳʡ ʧʨoʪoʢ (35%), 

ʘʪʨʠoʚʝʥʪʨʠʢʫʣʷʨʥʘʷ ʢoʤʤʫʥʠʢʘʮʠʷ (60%), ʘʥoʤʘʣʴʥʳʡ ʜʨʝʥʘʞ ʣʝʛoʯʥʳʭ ʚʝʥ (48%) ʠ ʪ.ʜ. 

ʚʣʝʢʫʪ ʟʘ coʙoʡ oʙʲʝʤʥʫʶ ʧʝʨʝʛʨʫʟʢʫ ʣʝʛoʯʥoʛo ʢʨoʚoʪoʢʘ [15,16], ʯʪo ʚ cʚoʶ oʯʝʨʝʜʴ 

ʚʳʟʳʚʘʝʪ oʪʚʝʪʥoʝ ʧoʚʳʰʝʥʠʷ coʧʨoʪʠʚʣʝʥʠʷ cʪʝʥoʢ ʣʝʛoʯʥoʛo cocʫʜʠcʪoʛo ʢʨoʚoʪoʢʘ ʠ, ʚ 

ʪʷʞʝʣʳʭ cʣʫʯʘʷʭ, ʨʘʟʚʠʪʠʝ cʢʣʝʨoʪʠʯʝcʢʠʭ ʠʟʤeʥeʥʠʡ ʚ ʣʝʛoʯʥoʤ ʨʫcʣʝ.  

     ʃɸɻ ʷʚʣʷʝʪcʷ ʢʨʠʪʝʨʠʝʤ oʧʝʨʘʙʝʣʴʥocʪʠ ʘʨʪʝʨʠoʚʝʥoʟʥoʛo cʙʨocʘ. Oʜʥʘʢo, ʧʨʠ 

oʧʨʝʜʝʣʝʥʠʠ cʪʝʧʝʥʠ ʥʘʨʫʰʝʥʠʷ ʣʝʛoʯʥoʛo ʢʨoʚoʪoʢʘ, ʧʨʠ ʧʨoʯʠʭ ʨʘʚʥʳʭ ʫcʣoʚʠʷʭ ʫ ʜʝʪʝʡ 

c oʜʠʥʘʢoʚoʡ ʥoʟoʣoʛʠʯʝcʢoʡ ʝʜʠʥʠʮʝʡ ɺʇC, ʨʝʟʫʣʴʪʘʪʳ ʜʝʤoʥcʪʨʠʨʫʶʪ ʟʥʘʯʠʤʫʶ 

ʚʘʨʠʘʙʝʣʴʥocʪʴ. ʊaʢ, ʨʘʟʚʠʪʠʝ ʃɸɻ ʧʨʠ ʜʝʬʝʢʪʝ ʤʝʞʞʝʣʫʜoʯʢoʚoʡ ʧʝʨʝʛoʨoʜʢʠ cʨʝʜʥʝʛo 

ʨʘʟʤʝʨʘ ʫ ʜʝʪʝʡ ʜo 6 ʤʝc ʥʘʙʣʶʜʘʝʪcʷ ʚ 15%cʣʫʯʘʝʚ, ʜo 1 ʛoʜʘ ʚ 23% [17]. 

     ʇʨʠ ʨʝʥʪʛʝʥoʛʨʘʬʠʠ oʨʛʘʥoʚ ʛʨʫʜʥoʡ ʢʣʝʪʢʠ ʫ ʜʝʪʝʡ c ʃɻ ʤoʛʫʪ ʙʳʪʴ ʥʝ ʪoʣʴʢo 

ʜʠʘʛʥocʪʠʨoʚʘʥʳ ʟaʙoʣeʚaʥʠʷ ʣeʛʢʠʭ (ʵʤʬʠʟʝʤʘ ʣeʛʢʠʭ, ʧʥʝʚʤocʢʣʝʨoʟ, ʪʫʙʝʨʢʫʣʝʟ, 

cʘʨʢoʠʜoʟ, ʧoʨoʢʠ ʣeʛʢʠʭ ʠ ʪ. ʜ.),  ʧʨʠ ʢoʪoʨʳʭ ʭʘʨʘʢʪʝʨʥʘ ʃɻ, ʥo ʠ ʚʳʷʚʣʝʥʳ 

ʧʘʪoʛʥoʤoʥʠʯʥʳʝ ʧʨʠʟʥʘʢʠ ʃɻ, ʪaʢʠʝ ʢaʢ ʨʘcʰʠʨʝʥʠʝ ʢoʨʥʝʡ ʣeʛʢʠʭ, ʫcʠʣʝʥʠʝ ʣʝʛoʯʥoʛo 

ʨʠcʫʥʢʘ, oʙʱee ʠʣʠ ʥʝʨʘʚʥoʤʝʨʥoʝ ʧoʚʳʰʝʥʠʝ ʧʨoʟʨʘʯʥocʪʠ ʣʝʛoʯʥʳʭ ʧoʣʝʡ, 

ʠʥʪʝʨcʪʠʮʠʘʣʴʥʳʡ oʪʝʢ, ʚʳʙʫʭʘʥʠʝ ʜʫʛʠ ʃɸ ʧo ʣʝʚoʤʫ ʢoʥʪʫʨʫ, ʫʚʝʣʠʯʝʥʠʝ ʢoʵʬʬʠʮʠʝʥʪʘ 

ʄʫʨʘ (ʧʨoʮʝʥʪʥoʝ oʪʥoʰʝʥʠʝ ʧoʧʝʨʝʯʥʠʢʘ ʜʫʛʠ ʃɸ ʢ ʧoʣoʚʠʥʝ ʜʠʘʤʝʪʨʘ ʛʨʫʜʥoʡ ʢʣʝʪʢʠ ʥʘ 

ʫʨoʚʥʝ ʜʠʘʬʨʘʛʤʳ (ʥoʨʤʘ ʜo 30%)), ʨʘcʰʠʨʝʥʠʝ ʥʠcʭoʜʷʱʝʡ ʚʝʪʚʠ ʧʨʘʚoʡ ʃɸ). ʇʨʠ ʵʪoʤ 

ʠʥʜʝʢc ʄʫʨʘ ʠ ʰʠʨʠʥʘ ʧʨʘʚoʡ ʃɸ ʢoʨʨʝʣʠʨʫʶʪ c ʚʳcoʪoʡ ʜʘʚʣʝʥʠʷ ʚ ʃɸ ʠ ʤoʛʫʪ ʙʳʪʴ 

ʠcʧoʣʴʟoʚʘʥʳ ʚ ʢʘʯʝcʪʚʝ ʢʨʠʪʝʨʠʝʚ ʥʘʣʠʯʠʷ ʠ ʚʳʨʘʞʝʥʥocʪʠ ʃɻ. ʅʘ ʨʘʥʥʠʭ cʪʘʜʠʷʭ ʃɻ ʜo 

ʨʘʟʚʠʪʠʷ ʜʠʣʘʪʘʮʠʠ ʇɾ ʨʘʟʤʝʨʳ cepʜʮa ʤoʛʫʪ ʥʝ ʠʟʤʝʥʷʪʴcʷ; ʧo ʤʝʨʝ ʥʘʨʘcʪʘʥʠʷ ʃɻ ʠ 

ʫʚʝʣʠʯʝʥʠʷ ʇɾ ʥʘ ʨʝʥʪʛʝʥoʛʨʘʤʤʝ ʛʨʫʜʥoʡ ʢʣʝʪʢʠ ʚ ʙoʢoʚoʡ ʧʨoʝʢʮʠʠ ʨʝʪʨocʪʝʨʥʘʣʴʥoʝ 

ʧʨocʪʨʘʥcʪʚo ʚʳʧoʣʥʷʝʪcʷ ʪʝʥʴʶ ʇɾ. ɽʱʝ ʙoʣʴʰʝʡ ʠʥʬoʨʤʘʮʠoʥʥoʡ ʮʝʥʥocʪʴʶ ʜʣʷ 

ʚʝʨʠʬʠʢʘʮʠʠ ʜʠaʛʥoʟa oʙʣʘʜʘʝʪ ʢoʤʧʴʶʪʝʨʥʘʷ ʪoʤoʛpaʬʠʷ (ʂʊ) ʣeʛʢʠʭ [19]. 

     ʇʨʠ ʵʣʝʢʪʨoʢʘʨʜʠoʛʨʘʬʠʠ (ʕʂɻ) ʃɻ ʤoʞʥo ʟʘʧoʜoʟʨʠʪʴ ʧo ʥʘʣʠʯʠʶ ʧʨʠʟʥʘʢoʚ 

ʧʝʨʝʛʨʫʟʢʠ ʠ ʛʠʧʝʨʪʨoʬʠʠ ʧʨʘʚʳʭ oʪʜeʣoʚ cepʜʮa: oʪʢʣoʥʝʥʠʝ ʵʣʝʢʪʨʠʯʝcʢoʡ ocʠ cepʜʮa 

ʚʧʨʘʚo, ʧʝʨʝʛʨʫʟʢʘ ʧpaʚoʛo ʧʨʝʜcʝʨʜʠʷ ʠ ʧpaʚoʛo ʞeʣyʜoʯʢa, oʪʨʠʮʘʪʝʣʴʥʳʡ ʟʫʙʝʮ ʊ ʚ 

ʛʨʫʜʥʳʭ oʪʚʝʜʝʥʠʷʭ, ʪʨʘʥʟʠʪoʨʥʘʷ ʙʣoʢʘʜʘ ʧʨʘʚoʡ ʥoʞʢʠ ʧʫʯʢʘ ɻʠcʘ. 

     ʊʝʤ ʥʝ ʤʝʥee, ʵʣʝʢʪʨoʢʘʨʜʠoʛʨʘʬʠʷ ʠ ʨʝʥʪʛʝʥoʛʨʘʬʠʷ oʨʛʘʥoʚ ʛʨʫʜʥoʡ ʢʣʝʪʢʠ ʜʘʶʪ 

ʚoʟʤoʞʥocʪʴ ʣʠʰʴ ʢocʚʝʥʥo cʫʜʠʪʴ o ʥʘʣʠʯʠʠ ʃɻ. ɺ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥoʛo ʚʨʝʤʝʥʠ 

ʝʜʠʥcʪʚʝʥʥʳʤ ʤeʪoʜoʤ ʠccʣeʜoʚaʥʠʷ, ʧoʟʚoʣʷʚʰʠʤ oʮʝʥʠʚʘʪʴ cocʪoʷʥʠʝ ʧʨʘʚʳʭ oʪʜeʣoʚ 

cepʜʮa, ʧoʣʫʯʘʪʴ ʭʘʨʘʢʪʝʨʠcʪʠʢʠ ʚʥʫʪʨʠcʝʨʜʝʯʥoʛo ʢʨoʚoʪoʢʘ ʠ oʧʨʝʜʝʣʷʪʴ ʜʘʚʣʝʥʠʝ ʚ 

ʧʨʘʚʳʭ oʪʜʝʣʘʭ cepʜʮa ʠ ʃɸ, ʙʳʣʘ ʢʘʪʝʪʝʨʠʟʘʮʠʷ ʧʨʘʚʳʭ oʪʜeʣoʚ cepʜʮa ʠ ʃɸ, ʢoʪoʨʘʷ ʥʘ 

cʝʛoʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨoʜoʣʞʘʝʪ ʠcʧoʣʴʟoʚʘʪʴcʷ ʜʣʷ ʠcʢʣʶʯʝʥʠʷ ʢʘʨʜʠʘʣʴʥʳʭ ʧʨʠʯʠʥ ʃɻ 

(ʚʨoʞʜʝʥʥʳʝ ʧoʨoʢʠ cepʜʮa), oʧʨʝʜʝʣʝʥʠʷ ocʥoʚʥʳʭ ʧʘʨʘʤʝʪʨoʚ ʣeʛoʯʥoʡ ʠ ʮʝʥʪʨʘʣʴʥoʡ 

ʛʝʤoʜʠʥʘʤʠʢʠ, ʘ ʪaʢʞʝ ʜʣʷ ʧoʜʙoʨʘ ʵʬʬʝʢʪʠʚʥʳʭ ʚʘʟoʜʠʣʘʪʘʪoʨoʚ. Oʜʥʘʢo, ʚ cʠʣʫ 

ʠʥʚʘʟʠʚʥocʪʠ ʠ ʚʳcoʢʠʭ ʨʠcʢoʚ ocʣoʞʥʝʥʠʡ, ʵʪʘ ʤeʪoʜʠʢʘ ʥʝ ʤoʞʝʪ ʙʳʪʴ ʨʝʢoʤʝʥʜoʚʘʥʘ ʜʣʷ 

ʜʠʥʘʤʠʯʝcʢoʛo ʥʘʙʣʶʜʝʥʠʷ ʜʝʪʝʡ c ʃɻ [20]. 
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     C ʵʪoʡ ʮʝʣʴʶ ʫcʧʝʰʥo ʠcʧoʣʴʟʫʝʪcʷ ɼʕʭoʂɻ, ʧoʟʚoʣʷʶʱʠʡ ʥʝʠʥʚʘʟʠʚʥo ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥoʛo ʚʨʝʤʝʥʠ oʮʝʥʠʚʘʪʴ ʨʘʟʤʝʨʳ ʠ ʜʚʠʞʝʥʠʝ cʝʨʜʝʯʥʳʭ cʪʨʫʢʪʫʨ, ʧoʣʫʯʘʪʴ 

ʭʘʨʘʢʪʝʨʠcʪʠʢʠ ʚʥʫʪʨʠcʝʨʜʝʯʥoʡ ʛʝʤoʜʠʥʘʤʠʢʠ ʠ oʧʨʝʜʝʣʷʪʴ ʜʘʚʣʝʥʠʝ ʚ ʢʘʤʝʨʘʭ cepʜʮa ʠ 

ʜʘʚʣʝʥʠʷ ʚ ʃɸ [19]. ʂʨoʤʝ ʵʪoʛo, (ʵʣʝʢʪʨoʢʘʨʜʠoʛʨʘʬʠʷ) ʕʭoʂɻ ʥʝoʙʭoʜʠʤʘ ʜʣʷ ʠcʢʣʶʯʝʥʠʷ 

ʚʨoʞʜʝʥʥʳʭ ʘʥoʤʘʣʠʡ cepʜʮa ʠ oʮʝʥʢʠ ʪʷʞʝcʪʠ ʛʝʤoʜʠʥʘʤʠʯʝcʢʠʭ ʥʘʨʫʰʝʥʠʡ. ʇoʤʠʤo 

ʥʝʠʥʚʘʟʠʚʥoʛo oʧʨʝʜʝʣʝʥʠʷ cʠcʪoʣʠʯʝcʢoʛo, ʜʠʘcʪoʣʠʯʝcʢoʛo ʠ cʨʝʜʥʝʛo ʜʘʚʣʝʥʠʷ ʚ ʃɸ, c 

ʧoʤoʱʴʶ ʕʭoʂɻ ʤoʞʥo oʮʝʥʠʪʴ oʙʱee ʣʝʛoʯʥoʝ cocʫʜʠcʪoʝ coʧʨoʪʠʚʣʝʥʠʝ. ɺ oʪʚʝʪ ʥʘ 

ʧʝʨʝʛʨʫʟʢʫ ʜʘʚʣʝʥʠʝʤ, ʨʘʟʚʠʚʘʶʪcʷ ʠʟʤeʥeʥʠʷ ʢoʥʬʠʛʫʨʘʮʠʠ ʠ ʬʫʥʢʮʠoʥʘʣʴʥʳʭ 

ʭʘʨʘʢʪʝʨʠcʪʠʢ ʇɾ cepʜʮa, ʚʳʷʚʣʷʝʪcʷ ʝʛo ʜʠʣʘʪʘʮʠʷ, ʚ ʧocʣʝʜʫʶʱʝʤ ʧo ʤʝʨʝ 

ʧʨoʛʨʝccʠʨoʚʘʥʠʷ ʃɻ - ʜʠʣʘʪʘʮʠʷ cʪʚoʣʘ ʠ ʚʝʪʚʝʡ ʃɸ. ʇʨʠ ʜʣʠʪʝʣʴʥo cʫʱʝcʪʚʫʶʱʝʡ ʃɻ ʚ 

oʪʚʝʪ ʥʘ ʧʝʨʝʛʨʫʟʢʫ ʜʘʚʣʝʥʠʝʤ ʨʘʟʚʠʚʘʝʪcʷ ʛʠʧʝʨʪʨoʬʠʷ cʪʝʥʢʠ ʇɾ ʠ ʤʝʞʞʝʣʫʜoʯʢoʚoʡ 

ʧʝʨʝʛoʨoʜʢʠ.  

     ʇʨʠ oʙcʣʝʜoʚʘʥʠʠ ʜʝʪʝʡ c ʃɻ c ʧoʤoʱʴʶ ʕʭoʂɻ ʨʝʢoʤʝʥʜʫʝʪcʷ ʧʨoʚʝʜʝʥʠʝ ʪʝcʪʘ c 

ʬʠʟʠʯʝcʢoʡ ʥʘʛʨʫʟʢoʡ, ʢoʪoʨʳʡ ʧoʟʚoʣʷʝʪ ʫʪoʯʥʷʪʴ cʪʝʧʝʥʴ ʬʫʥʢʮʠoʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ. 

     ʅʝʤʘʣoʚʘʞʥʳʤ ʜʣʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥoʡ ʜʠaʛʥocʪʠʢʠ ʃɻ ʷʚʣʷʝʪcʷ oʧʨʝʜʝʣʝʥʠʝ 

ʛʘʟoʚoʛo cocʪʘʚʘ ʢʨoʚʠ, ʚ ʯʘcʪʥocʪʠ, oʧʨʝʜʝʣʝʥʠʝ ʥʘcʳʱʝʥʠʷ ee ʢʠcʣoʨoʜoʤ: cʥʠʞʝʥʠʝ ʵʪoʛo 

ʧoʢʘʟʘʪʝʣʷ ʥʘʙʣʶʜʘʝʪcʷ ʧʨʠ cʙʨocʝ ʢʨoʚʠ cʧʨʘʚʘ ʥʘʣʝʚo, ʘ ʪaʢʞʝ ʧʨʠ ʃɻ, coʯʝʪʘʶʱʝʡcʷ c 

ʜʳʭʘʪʝʣʴʥoʡ ʥʝʜocʪʘʪoʯʥocʪʴʶ (ʭʨoʥʠʯʝcʢʠʝ oʙcʪʨʫʢʪʠʚʥʳʝ ʟaʙoʣeʚaʥʠʷ ʣeʛʢʠʭ, ʤʘccʠʚʥʘʷ 

ʪʨoʤʙoʵʤʙoʣʠʷ ʣeʛoʯʥoʡ ʘʨʪʝʨʠʠ ʠ ʪ. ʜ.) [19,21]. 

     ʀccʣʝʜoʚʘʥʠʝ ʬʫʥʢʮʠʠ ʣeʛʢʠʭ ʧoʟʚoʣʷʝʪ ʚʳʷʚʠʪʴ ʚʠʜ ʠ cʪʝʧʝʥʴ ʚʳʨʘʞʝʥʥocʪʠ 

ʚʝʥʪʠʣʷʮʠoʥʥʳʭ ʥʘʨʫʰʝʥʠʡ (oʙcʪʨʫʢʪʠʚʥʳʝ, ʨʝcʪʨʠʢʪʠʚʥʳʝ cʤʝʰʘʥʥʳʝ). ɺ ʮʝʣʷʭ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥoʡ ʜʠaʛʥocʪʠʢʠ, ʥʘʨʷʜʫ co cʧʠʨoʤʝʪʨʠʝʡ, ʮʝʣʝcooʙʨʘʟʥo ʧʨoʚʝʜʝʥʠʝ 

ʙoʜʠʧʣʝʪʠʟʤoʛʨʘʬʠʠ ʠ oʮʝʥʢʠ ʜʠʬʬʫʟʠoʥʥoʡ cʧocoʙʥocʪʠ ʣeʛʢʠʭ [22]. 

     ɼʣʷ ʚʝʨʠʬʠʢʘʮʠʠ ʜʠaʛʥoʟa ʃɻ ʚ ʜʝʪcʢoʡ ʧʨʘʢʪʠʢʝ ʨʝʜʢo ʧʨʠʙʝʛʘʶʪ ʢ oʪʢʨʳʪoʡ 

ʙʠoʧcʠʠ ʣeʛʢʠʭ c ʧocʣʝʜʫʶʱʠʤ ʤoʨʬoʤʝʪʨʠʯʝcʢʠʤ ʠccʣʝʜoʚʘʥʠʝʤ ʤʝʣʢʠʭ cocʫʜoʚ, 

ʧocʢoʣʴʢʫ oʥʘ coʧʨʷʞʝʥʘ co ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʨʠcʢʘʤʠ ʠ ʥʝ oʙʣʘʜʘʝʪ ʚʳcoʢoʡ 

ʠʥʬoʨʤʘʪʠʚʥocʪʴʶ ʚ cʚʷʟʠ c ʥʝʨʘʚʥoʤʝʨʥʳʤ ʧoʨʘʞʝʥʠʝʤ cocʫʜoʚ ʣeʛʢʠʭ. 

     ɺʪoʨʘʷ ʥʝʤʘʣoʚʘʞʥʘʷ ʛʨʫʧʧʘ ʨʠcʢʘ ʟʘʙoʣʝʚʘʝʤocʪʠ ʧo ʯʘcʪoʪʝ ʚcʪʨʝʯʘʝʤocʪʠ, 

ʣeʛoʯʥaʷ ʛʠʧʝpʪeʥʟʠʷ ʧʨʠ ʟaʙoʣeʚaʥʠʷʭ ʣeʛʢʠʭ ʠ/ʠʣʠ ʛʠʧoʢcʝʤʠʠ, ʧʨʠʯʠʥʳ ʢoʪoʨoʡ ʚʝcʴʤʘ 

ʚʘʨʠʘʙʝʣʴʥʳ, ʯʪo ʥʝʣʴʟʷ cʢʘʟʘʪʴ o ee ʢʣʠʥʠʯecʢʠʭ ʧʨoʷʚʣʝʥʠʷʭ, ʟʥʘʯʠʪʝʣʴʥo ʟʘʪʨʫʜʥʷʶʱʠʭ 

cʚoʝʚʨʝʤʝʥʥoʝ ʚʳʷʚʣʝʥʠʝ ʜʘʥʥoʡ ʧʘʪoʣoʛʠʠ.  

     ʇʨʠ ʃɻ, oʙʫcʣoʚʣʝʥʥoʡ ʭʨoʥʠʯʝcʢoʡ oʙcʪʨʫʢʪʠʚʥoʡ ʙoʣʝʟʥʴʶ ʣeʛʢʠʭ (ʍOɹʃ), 

ʚʳʷʚʣʷʶʪ ʧʨʠʟʥʘʢʠ ʥʝoʙʨʘʪʠʤoʡ oʙcʪʨʫʢʮʠʠ, ʫʚʝʣʠʯʝʥʠʝ ocʪʘʪoʯʥoʛo oʙʲʝʤʘ ʣeʛʢʠʭ ʠ 

cʥʠʞʝʥʠʝ ʧoʢʘʟʘʪʝʣʷ ʜʠʬʬʫʟʥoʡ ʝʤʢocʪʠ ʣeʛʢʠʭ ʜʣʷ oʢʠcʠ ʫʛʣʝʨoʜʘ (DLCO) [23,24]. ʇʨʠ 

ʍOɹʃ, ʠʥʪʝʨcʪʠʮʠʘʣʴʥʳʭ ʟaʙoʣeʚaʥʠʷʭ ʣeʛʢʠʭ ʠʟʤeʥeʥʠʷ ʛʘʟoʚoʛo cocʪʘʚʘ ʘʨʪʝʨʠʘʣʴʥoʡ 

ʢʨoʚʠ ʚʢʣʶʯʘʶʪ cʥʠʞʝʥʠʝ ʧʘʨʮʠʘʣʴʥoʛo ʜʘʚʣʝʥʠʷ ʢʠcʣoʨoʜʘ (PaO2), ʧoʚʳʰʝʥʠʝ 

ʧʘʨʮʠʘʣʴʥoʛo ʜʘʚʣʝʥʠʷ  ʫʛʣʝʢʠcʣoʛo ʛʘʟʘ (ʈʘCO2). ʇʨʠ coʯʝʪʘʥʠʠ ʵʤʬʠʟʝʤʳ ʣeʛʢʠʭ ʠ 

ʣʝʛoʯʥoʛo ʬʠʙʨoʟʘ ʚoʟʤoʞʥo ʧoʣʫʯʝʥʠʝ ʧcʝʚʜoʥoʨʤʘʣʴʥʳʭ ʧoʢʘʟʘʪʝʣʝʡ cʧʠʨoʤʝʪʨʠʠ, 

cʥʠʞʝʥʠʝ ʧoʢʘʟʘʪʝʣʝʡ DLCO ʙʫʜʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʥʘʨʫʰʝʥʠʝ ʬʫʥʢʮʠoʥʘʣʴʥoʛo cocʪoʷʥʠʷ 

ʣeʛʢʠʭ [25,26]. ʋʯʠʪʳʚʘʷ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʘcʧʨocʪʨʘʥʝʥʥocʪʴ ʃɻ (70ï80%) ʧʨʠ ʥoʯʥoʡ 

ʛʠʧoʢcʝʤʠʠ ʠ ʮʝʥʪʨʘʣʴʥoʤ oʙcʪʨʫʢʪʠʚʥoʤ ʘʧʥoʵ cʥʘ, c ʮʝʣʴʶ ʫʪoʯʥʝʥʠʷ ʜʠaʛʥoʟa 

ʥʝoʙʭoʜʠʤo ʚʳʧoʣʥʝʥʠʝ oʢcʠʤʝʪʨʠʠ ʠʣʠ ʧoʣʠcoʤʥoʛʨʘʬʠʠ [27,28]. 
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     ʄeʪoʜ ʢoʤʧʴʶʪʝʨʥoʡ ʪoʤoʛpaʬʠʠ ʚʳcoʢoʛo ʨʘʟʨʝʰʝʥʠʷ c ʢoʥʪʨʘcʪʠʨoʚʘʥʠʝʤ cocʫʜoʚ 

ʣeʛʢʠʭ ʧoʟʚoʣʷʝʪ ʧoʣʫʯʠʪʴ ʚʘʞʥʫʶ ʠʥʬoʨʤʘʮʠʶ o cocʪoʷʥʠʠ ʧʘʨʝʥʭʠʤʳ ʠ cocʫʜʠcʪoʛo 

ʨʫcʣʘ ʣeʛʢʠʭ, cepʜʮa ʠ cʨʝʜocʪʝʥʠʷ [29,30]. ʇʨʝʜʧoʣoʞʝʥʠʝ o ʃɻ ʚoʟʥʠʢʥʝʪ ʚ cʣʫʯʘʝ 

ʚʳʷʚʣʝʥʠʷ ʚʳcoʢocʧʝʮʠʬʠʯʥʳʭ ʧʨʠʟʥʘʢoʚ: ʨʘcʰʠʨʝʥʠʷ ʜʠʘʤʝʪʨʘ ʣeʛoʯʥoʡ ʘʨʪʝʨʠʠ Ó29 ʤʤ, 

oʪʥoʰʝʥʠʷ ʜʠʘʤʝʪʨʘ ʣeʛoʯʥoʡ ʘʨʪʝʨʠʠ ʢ ʚocʭoʜʷʱʝʡ ʘoʨʪʝ Ó1,0, cooʪʥoʰʝʥʠʷ cʝʛʤʝʥʪʘʨʥʳʭ 

ʙʨoʥʭʠʘʣʴʥʳʭ ʘʨʪʝʨʠʡ >1:1 ʚ ʪʨʝʭ-ʯʝʪʳʨʝʭ ʜoʣʷʭ [31,32].  ʄeʪoʜ ʠʥʬoʨʤʘʪʠʚʝʥ ʚ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥoʡ ʜʠʘʛʥocʪʠʢʝ ʃɻ, ʨʘʟʚʠʚʰʝʡcʷ ʧʨʠ ʧoʨʘʞʝʥʠʠ ʣeʛoʯʥoʡ ʧʘʨʝʥʭʠʤʳ, 

oʙʫcʣoʚʣʝʥʥoʡ ʵʤʬʠʟʝʤoʡ ʣeʛʢʠʭ, ʧʨʠ ʠʥʪʝʨcʪʠʮʠʘʣʴʥʳʭ ʟaʙoʣeʚaʥʠʷʭ ʣeʛʢʠʭ, ʜʣʷ ʚʳʙoʨʘ 

ʪaʢʪʠʢʠ ʭʠʨʫʨʛʠʯʝcʢoʛo ʣʝʯʝʥʠʷ ʧʨʠ ʭʨoʥʠʯʝcʢoʡ ʪʨoʤʙoʵʤʙoʣʠʠ, ʧʨʠ ʚʘcʢʫʣʠʪʘʭ ʠ 

ʘʨʪʝʨʠoʚʝʥoʟʥʳʭ ʤʘʣʴʬoʨʤʘʮʠʷʭ [33,34].   

     Oʪcʨoʯʢʘ ʚ ʫcʪʘʥoʚʣʝʥʠʠ ʜʠaʛʥoʟa ʃɻ ʠʤeeʪ ʪaʢʠʝ ʞʝ ʧocʣʝʜcʪʚʠʷ, ʢaʢ ʠ oʪcʨoʯʢʘ ʚ 

cʣʫʯʘʝ oʥʢoʣoʛʠʯʝcʢoʛo ʟaʙoʣeʚaʥʠʷ [35,36], ʚ cʚʷʟʠ c ʵʪʠʤ ʧʨʘʢʪʠʯʝcʢʠ ʢʘʞʜʳʝ 5-6 ʣʝʪ 

ʚʳʧʫcʢʘʶʪ ʥoʚʳʝ ʨʝʢoʤʝʥʜʘʮʠʠ ʧo ʚoʧʨocʘʤ ʜʠaʛʥocʪʠʢʠ, ʘ ʪaʢʞʝ ʣʝʯʝʥʠʷ ʃɻ. ɺ 

cooʪʚʝʪcʪʚʠʠ c ʧocʣʝʜʥʠʤʠ ʨʝʢoʤʝʥʜʘʮʠʷʤʠ ʜʠaʛʥoʟ ʃɻ ocʥoʚʳʚʘʝʪcʷ ʥʘ ʢʣʠʥʠʯecʢʠʭ 

ʜʘʥʥʳʭ, ʚʢʣʶʯʘʶʱʠʭ ʘʥʘʤʥʝʟ, ʨʘʟʚʠʪʠʝ cʠʤʧʪoʤoʚ ʠ ʬʠʟʠʢʘʣʴʥoʝ ʠccʣʝʜoʚʘʥʠʝ. ɺʘʞʥʘʷ 

ʨoʣʴ ʚ ʧoʜʪʚʝʨʞʜʝʥʠʠ ʜʠaʛʥoʟa ʃɻ oʪʚoʜʠʪcʷ ʨʝʟʫʣʴʪʘʪʘʤ ʠʥcʪʨʫʤʝʥʪʘʣʴʥʳʭ ʤeʪoʜoʚ 

ʠccʣeʜoʚaʥʠʷ, ʠʥʪʝʨʧʨʝʪʠʨoʚʘʥʥʳʤ oʧʳʪʥʳʤʠ cʧʝʮʠʘʣʠcʪʘʤʠ [32,37].   

     Oʜʥʘʢo, ʠʥcʪʨʫʤʝʥʪʘʣʴʥʳʝ ʤeʪoʜʳ ʜʠaʛʥocʪʠʢʠ ocʪʘʶʪcʷ ocʥoʚoʧoʣʘʛʘʶʱʠʤʠ. ʊaʢ, 

ʧoʤʠʤo ʪʨʘʥcʪoʨʘʢʘʣʴʥoʡ ʵʭoʢʘʨʜʠo-ʛʨʘʬʠʠ ʠcʧoʣʴʟʫʶʪ ʯʨʝcʧʠʱʝʚoʜʥʫʶ 

ʵʭoʢʘʨʜʠoʛʨʘʬʠʶ, ʠʟʨʝʜʢʘ c ʢoʥʪʨʘcʪʠʨoʚʘʥʠʝʤ, ʜʣʷ ʧoʣʫʯʝʥʠʷ ʙoʣee ʜʝʪʘʣʴʥoʛo 

ʧʨʝʜcʪʘʚʣʝʥʠʷ o cʪʨʫʢʪʫʨʥʳʭ ʠʟʤeʥeʥʠʷʭ cepʜʮa ʠ ʥʘʨʫʰʝʥʠʷʭ ʛʝʤoʜʠʥʘʤʠʢʠ [38,39].   

     ʀʟoʙʨʘʞʝʥʠʝ cepʜʮa ʧʨʠ ʤʘʛʥʠʪʥo-ʨʝʟoʥʘʥcʥoʡ ʪoʤoʛpaʬʠʠ ʪoʯʥoʝ ʠ ʭoʨoʰo 

ʚocʧʨoʠʟʚoʜʠʪcʷ, ʠcʧoʣʴʟʫʝʪcʷ ʜʣʷ ʥʝʠʥʚʘʟʠʚʥoʡ oʮʝʥʢʠ ʧpaʚoʛo ʞeʣyʜoʯʢa, ʝʛo 

ʤoʨʬoʣoʛʠʠ ʠ ʬʫʥʢʮʠʠ, cocʪoʷʥʠʷ ʢʨoʚoʪoʢʘ, ʚʢʣʶʯʘʷ ʫʜʘʨʥʳʡ oʙʲʝʤ, ʨʘcʪʷʞʠʤocʪʴ 

ʣʝʛoʯʥʳʭ ʘʨʪʝʨʠʡ, ʤʘccʫ ʧpaʚoʛo ʞeʣyʜoʯʢa [40,41]. ʋ ʧaʮʠʝʥʪoʚ c ʧʨʝʜʧoʣʘʛʘʝʤoʡ ʃɻ 

ʧoʟʜʥee ʥʘʢoʧʣʝʥʠʝ ʛʘʜoʣʠʥʠʷ, cʥʠʞʝʥʠʝ ʨʘcʪʷʞʠʤocʪʠ ʣʝʛoʯʥʳʭ ʘʨʪʝʨʠʡ ʠ ʨʝʪʨoʛʨʘʜʥoʛo 

ʢʨoʚoʪoʢʘ ʠʤʝʶʪ ʚʳcoʢʫʶ ʧʨoʛʥocʪʠʯʝcʢʫʶ ʮʝʥʥocʪʴ ʚ ʜʠʘʛʥocʪʠʢʝ [42-44].  

     ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʟaʙoʣeʚaʥʠʡ, oʙʫcʣoʚʣʠʚʘʶʱʠʭ ʬoʨʤʠʨoʚʘʥʠʝ ʃɻ, ʨʝʢoʤʝʥʜʫʝʪcʷ 

ʚʳʧoʣʥʝʥʠʝ ʫʣʴʪʨʘʟʚʫʢoʚoʛo ʠccʣeʜoʚaʥʠʷ (ʋɿʀ) oʨʛʘʥoʚ ʙʨʶʰʥoʡ ʧoʣocʪʠ. ʈʝʟʫʣʴʪʘʪʳ 

ʋɿʀ ʤoʛʫʪ ʧoʜʪʚʝʨʜʠʪʴ ʥʘʣʠʯʠʝ ʧoʨʪʘʣʴʥoʡ ʛʠʧʝpʪeʥʟʠʠ, ʘccoʮʠʠʨoʚʘʥʥoʡ c ʃɻ. 

     ʇʨoʙʳ ʥʘ ʚʘʟoʨʝʘʢʪʠʚʥocʪʴ ʚo ʚʨʝʤʷ ʢʘʪʝʪʝʨʠʟʘʮʠʠ ʧpaʚoʛo oʪʜʝʣʘ cepʜʮa ʜʣʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧaʮʠʝʥʪoʚ, cʧocoʙʥʳʭ oʪʢʣʠʢʥʫʪʴcʷ ʥʘ ʚʳcoʢʠʝ ʜoʟʳ ʙʣoʢʘʪoʨoʚ 

ʢʘʣʴʮʠʝʚʳʭ ʢʘʥʘʣoʚ (ɹʂʂ), ʨʝʢoʤʝʥʜʫʝʪcʷ ʚʳʧoʣʥʷʪʴ ʧʨʠ ʧoʜoʟʨʝʥʠʠ ʥʘ ʀʃɻ, 

ʥʘcʣʝʜcʪʚʝʥʥʫʶ ʠʣʠ ʃɻ ʘccoʮʠʠʨoʚʘʥʥʫʶ c ʧʨʠʝʤoʤ ʤʝʜʠʢʘʤʝʥʪoʚ ʃɸɻ. ʇʨʠ ʜʨʫʛʠʭ 

ʬoʨʤʘʭ ʃɸɻ ʠ ʃɻ ʨʝʟʫʣʴʪʘʪʳ ʧʨoʙʳ ʯʘcʪo coʤʥʠʪʝʣʴʥʳʝ. ɼʣʷ ʚʳʧoʣʥʝʥʠʷ ʧʨoʙʳ ʥʘ 

ʚʘʟoʨʝʘʢʪʠʚʥocʪʴ ʠcʧoʣʴʟʫʶʪ oʢcʠʜ ʘʟoʪʘ ʠʣʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ cʨʝʜcʪʚʘ ï ʵʧoʧʨocʪʝʥoʣ, 

ʘʜʝʥoʟʠʥ, ʠʣoʧʨocʪ. ʂaʢ ʧoʣoʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ oʮʝʥʠʚʘʶʪ ʚ cʣʫʯʘʝ cʥʠʞʝʥʠʷ cʨʝʜʥʝʛo 

ʣʝʛoʯʥoʛo ʘʨʪʝʨʠʘʣʴʥoʛo ʜʘʚʣʝʥʠʷ Ó10 ʤʤ. ʨʪ. cʪ., ʜo ʜocʪʠʞʝʥʠʷ ʘʙcoʣʶʪʥoʛo ʟʥʘʯʝʥʠʷ 

cʨʝʜʥʝʛo ʣʝʛoʯʥoʛo ʘʨʪʝʨʠʘʣʴʥoʛo ʜʘʚʣʝʥʠʷ Ò40 ʤʤ. ʨʪ. cʪ. c/ʙʝʟ ʧoʚʳʰʝʥʠʷ cʝʨʜʝʯʥoʛo 

ʚʳʙʨocʘ. ʀcʧoʣʴʟoʚʘʪʴ oʨʘʣʴʥʳʝ ʠʣʠ ʚʥʫʪʨʠʚʝʥʥʳʝ ɹʂʂ ʧʨʠ ʚʳʧoʣʥʝʥʠʠ ʪʝcʪʘ ʥʘ 

ʚʘʟoʨʝʘʢʪʠʚʥocʪʴ ʥʝ ʨʝʢoʤʝʥʜʫʝʪcʷ. ʂoʨoʥʘʨʥʫʶ ʘʥʛʠoʛʨʘʬʠʶ ʨʝʢoʤʝʥʜʫʝʪcʷ ʚʳʧoʣʥʷʪʴ 

ʧʨʠ ʚʳʷʚʣʝʥʠʠ cʪʝʥoʢʘʨʜʠʠ, ʬʘʢʪoʨoʚ ʨʠcʢʘ ʨʘʟʚʠʪʠʷ ʠʰʝʤʠʯʝcʢoʡ ʙoʣʝʟʥʠ cepʜʮa, 

ʧʣʘʥʠʨoʚʘʥʠʠ ʪʨʘʥcʧʣʘʥʪʘʮʠʠ ʣeʛʢʠʭ. 
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     ʇʨoʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠcʪoʯʥʠʢoʚ cʚʠʜʝʪʝʣʴcʪʚʫʝʪ o ʥʝoʙʭoʜʠʤocʪʠ 

ʰʠʨoʢoʛo ʚʥʝʜʨʝʥʠʷ ʚ ʢʣʠʥʠʯʝcʢʫʶ ʧʨʘʢʪʠʢʫ ʵʬʬʝʢʪʠʚʥʳʭ ʥʝʠʥʚʘʟʠʚʥʳʭ ʪʝʭʥoʣoʛʠʡ 

ʜʠaʛʥocʪʠʢʠ ʣeʛoʯʥoʡ ʛʠʧʝpʪeʥʟʠʠ, ocoʙʝʥʥo ʥʘ ʨʘʥʥʝʡ cʪʘʜʠʠ ʨʘʟʚʠʪʠʷ. ʇoʵʪoʤʫ 

ʘʢʪʫʘʣʴʥʳʤ ʧʨʝʜcʪʘʚʣʷʝʪcʷ ʠccʣʝʜoʚʘʥʠʝ ʚoʟʤoʞʥocʪʝʡ ʠ ʨʘcʰʠʨʝʥʠʝ cʧʝʢʪʨʘ ʧʨʠʤʝʥʝʥʠʷ 

ʤeʪoʜoʚ ʣʫʯʝʚoʡ ʜʠaʛʥocʪʠʢʠ, ʧoʟʚoʣʷʶʱʠʭ oʮʝʥʠʚʘʪʴ cʪʝʧʝʥʴ ʧoʨʘʞʝʥʠʷ cocʫʜoʚ ʠ ʢʘʤʝʨ 

cepʜʮa, ʥʝ ʪʨʝʙʫʶʱʠʭ oʙʝʟʙoʣʠʚʘʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭcʷ ʤʠʥʠʤʫʤoʤ ʥʝʙʣʘʛoʧʨʠʷʪʥʳʭ 

ʵʬʬʝʢʪoʚ ʠ ʧʨoʪʠʚoʧoʢʘʟʘʥʠʡ. ɺʘʞʥʝʡʰʠʤʠ ʢʨʠʪʝʨʠʷʤʠ ʷʚʣʷʶʪcʷ ʪaʢʞʝ ʤʠʥʠʤʘʣʴʥʘʷ 

ʣʫʯʝʚʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʙoʣʴʥoʛo ʠ ʵʢoʥoʤʠʯʝcʢʘʷ ʵʬʬʝʢʪʠʚʥocʪʴ ʠcʧoʣʴʟʫʝʤoʛo ʤeʪoʜʘ 

ʜʠaʛʥocʪʠʢʠ.  

     ʈʝʟʫʣʴʪʘʪʳ ʠccʣeʜoʚaʥʠʡ ʧocʣʝʜʥʠʭ ʣʝʪ ʧoʢʘʟʳʚʘʶʪ, ʯʪo oʜʥʠʤ ʠʟ ʥʘʠʙoʣee 

ʧʝʨcʧʝʢʪʠʚʥʳʭ ʤeʪoʜoʚ ʜʠaʛʥocʪʠʢʠ ʃɻ,  ʷʚʣʷʝʪcʷ ʤʫʣʴʪʠcʧʠʨʘʣʴʥʘʷ ʢoʤʧʴʶʪʝʨʥʘʷ 

ʪoʤoʛpaʬʠʷ ʠ ʤʘʛʥʠʪʥo-ʨʝʟoʥʘʥcʥʘʷ ʪoʤoʛpaʬʠʷ. ɹʣʘʛoʜʘʨʷ ʪʝʭʥʠʯʝcʢoʤʫ ʧʨoʛʨʝccʫ 

ʧocʪoʷʥʥo ʫʣʫʯʰʘʶʪcʷ ʪʝʭʥʠʯʝcʢʠʝ ʭʘʨʘʢʪʝʨʠcʪʠʢʠ ʠcʧoʣʴʟʫʝʤoʡ ʘʧʧʘʨʘʪʫʨʳ, ʟʥʘʯʠʪʝʣʴʥo 

ʚoʟʨocʣʠ ʚoʟʤoʞʥocʪʠ ʧʨʠʤʝʥʝʥʠʷ ʤʫʣʴʪʠcʨʝʟoʚʳʭ ʂʊ-cʢʘʥʝʨoʚ ʚ ʜʠʘʛʥocʪʠʢʝ cocʪoʷʥʠʷ 

ʣʝʛoʯʥʳʭ ʘʨʪʝʨʠʡ, c ʧʨʠʤʝʥʝʥʠʝʤ ʧocʪʧʨoʮʝccʠʥʛoʚʳʭ ʧʨoʛʨʘʤʤ. Coʚʝʨʰʝʥcʪʚoʚʘʥʠʝ 

ʤeʪoʜʘ cʧocoʙcʪʚʫʝʪ ʨʘccʤoʪʨʝʥʠʶ ʝʛo ʚ ʢʘʯʝcʪʚʝ ʧʝʨcʧʝʢʪʠʚʥoʡ ʘʣʴʪʝʨʥʘʪʠʚʳ 

ʜʠʘʛʥocʪʠʯʝcʢoʡ ʠʥʚʘʟʠʚʥoʡ ʢʘʪʝʪʝʨʠʟʘʮʠʠ ʧʨʘʚʳʭ oʪʜeʣoʚ cepʜʮa, ʯʪo oʪʢʨʳʚʘʝʪ ʥoʚʳʝ 

ʚoʟʤoʞʥocʪʠ ʜʣʷ ʨʘʜʠoʣoʛoʚ, cʧʝʮʠʘʣʠcʪoʚ ʠʥʪʝʨʚʝʥʮʠoʥʥoʡ ʤʝʜʠʮʠʥʳ, ʢʘʨʜʠoʣoʛoʚ ʠ 

cocʫʜʠcʪʳʭ ʭʠʨʫʨʛoʚ. 
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     ʂ  ɺʆʇʈʆʉʋ  ʆ  ʉɺʗɿʀ  ʄɽʊɸɹʆʃʀʏɽʉʂʆɻʆ  ʉʀʅɼʈʆʄɸ  ʀ 

ʉʆʉʊʆʗʅʀʗ  ʑʀʊʆɺʀɼʅʆʁ  ɾɽʃɽɿʓ  ʋ  ɾɽʅʑʀʅ 

ʇʆʉʊʄɽʅʆʇɸʋɿɸʃʔʅʆɻʆ  ʇɽʈʀʆɼɸ 
     ɸ.ɽ. ɽʩʝʥʛʝʣʴʜʠʝʚʘ, ʉ.ɸ. ɹʘʡʜʫʨʠʥ 

    ɸʆ çʄʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ɸʩʪʘʥʘè, ɸʩʪʘʥʘ, ʂʘʟʘʭʩʪʘʥ 
 

     ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦʣʷ ʞʝʥʱʠʥ ʩ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ, ʦʩʦʙʝʥʥʦ ʚ 

ʧʦʩʪʤʝʥʦʧʘʫʟʘʣʴʥʦʤ ʧʝʨʠʦʜʝ.    

ʄʝʪʘʙʦʣʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ ʫ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʞʝʥʱʠʥ ʥʘ ʬʦʥʝ ʦʞʠʨʝʥʠʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʜʠʩʬʫʥʢʮʠʝʡ 

ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ. ʆʜʥʘʢʦ ʜʘʥʥʳʝ ʣʠʪʝʨʘʪʫʨʳ, ʢʘʩʘʶʱʠʝʩʷ ʵʪʦʛʦ ʚʦʧʨʦʩʘ ʫ ʞʝʥʱʠʥ ʨʘʟʣʠʯʥʦʛʦ ʚʦʟʨʘʩʪʥʦʛʦ 

ʧʝʨʠʦʜʘ ʜʦʚʦʣʴʥʦ ʧʨʦʪʠʚʦʨʝʯʠʚʳ. ɺʣʠʷʥʠʝ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʧʨʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʤ ʩʠʥʜʨʦʤʝ ʥʘ 

ʩʦʩʪʦʷʥʠʝ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʫ ʞʝʥʱʠʥ ʧʦʩʪʤʝʥʦʧʘʫʟʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ. ɺ 

ʣʠʪʝʨʘʪʫʨʥʦʤ ʦʙʟʦʨʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʧʘʪʦʛʝʥʝʟʘ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʫ ʞʝʥʱʠʥ ʨʘʟʣʠʯʥʦʛʦ 

ʚʦʟʨʘʩʪʥʦʛʦ ʧʝʨʠʦʜʘ ʠ ʚʦʟʤʦʞʥʳʝ ʩʚʷʟʠ ʩ ʩʦʩʪʦʷʥʠʝʤ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ.  

     ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ, ʧʦʩʪʤʝʥʦʧʘʫʟʘʣʴʥʳʡ ʧʝʨʠʦʜ, ʦʞʠʨʝʥʠʝ, 

ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ, ʱʠʪʦʚʠʜʥʘʷ ʞʝʣʝʟʘ. 

 

     TO  THE  QUESTION  OF  THE  RELATIONSHIP  OF  METABOLIC 

SYNDROME  AND  THYROID  CANCER  IN  POSTMENOPAUSAL  

WOMEN  
A. Esengeldiyeva, S. Baydurin 

JSC ñAstata Medical Universityò, Astana city, Kazakhstan 
 

     In the last decade, the proportion of women with metabolic syndrome has increased, especially in the 

postmenopausal period. Metabolic syndrome in this category of women with obesity is accompanied by thyroid 

dysfunction. However, the literature data concerning this issue in women of different age periods are quite 

contradictory. The effect of insulin resistance in metabolic syndrome on the state of the thyroid gland in 

postmenopausal women requires further study. The features of the pathogenesis of metabolic syndrome in women of 

different age periods and possible connections with the state of the thyroid gland are considered in the literature review.  

     Key words: metabolic syndrome, postmenopausal period, obesity, insulin resistance, thyroid gland. 

 

     ʇʆʉʊʄɽʅʆʇɸʋɿɸʃʔɼɯ  ʂɽɿɽרɼɽɻɯ  ᴄʁɽʃɼɽʈɼɽ 

ʄɽʊɸɹʆʃʀʂɸʃʓפ  ʉʀʅɼʈʆʄʅʓר  ɹɸʁʃɸʅʓʉʓ  ɾᴄʅɽ 

 ɸפפʈɸױɼɸʁʓ  ʊʋʈɸʃʓ  ʉנɾɸ  רɸʅʐɸ  ɹɽɿɯʅɯפɸʃפ
     ɸ.ɽ. ɽʩʝʥʛʝʣʜʠʝʚʘ, ʉ.ɸ. ɹʘʡʜʫʨʠʥ 

     çɸʩʪʘʥʘ ʤʝʜʠʮʠʥʘ ʫʥʠʚʝʨʩʠʪʝʪʽè ɸפ, ɸʩʪʘʥʘ פ ,.ץʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ     

  
      ʉʦסשʳ ʦʥʞʳʣʜʳץʪʘ ʤʝʪʘʙʦʣʠʢʘʣʳץ ʩʠʥʜʨʦʤʳ ʙʘʨ ᴅʡʝʣʜʝʨʜʽװ שʣʝʩʽ, ᴅʩʽʨʝʩʝ ʧʦʩʪʤʝʥʦʧʘʫʟʘʣʜʳ ʢʝʟʝשʜʝ 

ᴇʩʪʽ. ʉʝʤʽʟʜʽʢ ʬʦʥʳʥʜʘ ʦʩʳ ʩʘʥʘʪʪʘסʳ ᴅʡʝʣʜʝʨʜʝ ʤʝʪʘʙʦʣʠʢʘʣʳץ ʩʠʥʜʨʦʤ ץʘʣץʘʥʰʘ ʙʝʟʽʥʽש ʜʠʩʬʫʥʢʮʠʷʩʳʤʝʥ 
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ʞװʨʝʜʽ. ɸʣʘʡʜʘ, ʦʩʳ ʤᴅʩʝʣʝʛʝ ץʘʪʳʩʪʳ ᴅʨʪװʨʣʽ ʞʘʩʪʘסʳ ᴅʡʝʣʜʝʨʜʝ ʙײʣ ᴅʜʝʙʠʝʪ ᴇʪʝ ץʘʨʘʤʘ-ץʘʡʰʳ ʙʦʣʳʧ ʢʝʣʝʜʽ. 

ʄʝʪʘʙʦʣʠʢʘʣʳץ ʩʠʥʜʨʦʤ ʢʝʟʽʥʜʝʛʽ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʪʽʣʽʢʪʽץ שʘʣץʘʥʰʘ ʙʝʟʽʥʽש ʞʘסʜʘʡʳʥʘ ᴅʩʝʨʽ 

ʧʦʩʪʤʝʥʦʧʘʫʟʘʣʴʜʽ ʢʝʟʝשʜʝʛʽ ᴅʡʝʣʜʝʨʜʝ ʦʜʘʥ ᴅʨʽ ʟʝʨʪʪʝʫʜʽ ץʘʞʝʪ ʝʪʝʜʽ. ᴄʜʝʙʠ ʰʦʣʫʜʘ ᴅʨʪװʨʣʽ ʞʘʩʪʘסʳ 

ᴅʡʝʣʜʝʨʜʝ ʤʝʪʘʙʦʣʠʢʘʣʳץ ʩʠʥʜʨʦʤʥʳש ʧʘʪʦʛʝʥʝʟʽʥʽש ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʞᴅʥʝ ץʘʣץʘʥʰʘ ʙʝʟʽʥʽש ʞʘסʜʘʡʳʤʝʥ 

ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʫʳ ʤװʤʢʽʥʜʽʛʽ ץʘʨʘʩʪʳʨʳʣסʘʥ.  

     ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʤʝʪʘʙʦʣʠʢʘʣʳץ ʩʠʥʜʨʦʤ, ʧʦʩʪʤʝʥʦʧʘʫʟʘʣʜʳ ʢʝʟʝש, ʩʝʤʽʟʜʽʢ, ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʪʽʣʽʢ, 

 .ʘʥʰʘ ʙʝʟʽץʘʣץ

     

    ʄʝʪʘʙʦʣʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ (ʄʉ) ï ʵʪʦ ʩʠʤʧʪʦʤʦʢʦʤʧʣʝʢʩ ʧʨʦʷʚʣʷʶʱʠʡʩʷ 

ʠʟʤʝʥʝʥʠʷʤʠ ʫʛʣʝʚʦʜʥʦʛʦ, ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʦʚ ʠ ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʧʨʦʬʠʣʷ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʡʩʷ ʢʣʠʥʠʯʝʩʢʠʤʠ ʥʘʨʫʰʝʥʠʷʤʠ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʣʝʞʠʪ 

ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ (ʀʈ) ʠ ʩʠʩʪʝʤʥʘʷ ʛʠʧʝʨʠʥʩʫʣʠʥʝʤʠʷ. [1] 

     ʄʉ ʚʧʝʨʚʳʝ ʙʳʣ ʦʧʠʩʘʥ ʚ 1923 ʛʦʜʫ ʰʚʝʜʩʢʠʤ ʚʨʘʯʦʤ E. Kylin, ʢʦʛʜʘ ʦʥ ʥʘʙʣʶʜʘʣ 

ʧʘʮʠʝʥʪʘ ʩ ʚʳʩʦʢʠʤ ʘʨʪʝʨʠʘʣʴʥʳʤ ʜʘʚʣʝʥʠʝʤ, ʛʠʧʝʨʛʣʠʢʝʤʠʝʡ ʠ ʛʠʧʝʨʫʨʠʢʝʤʠʝʡ.  ɺ 

ʧʦʩʣʝʜʫʶʱʝʤ ʫʯʝʥʳʝ ʚʩʝʛʦ ʤʠʨʘ ʥʝʦʜʥʦʢʨʘʪʥʦ ʦʙʨʘʱʘʣʠ ʚʥʠʤʘʥʠʝ ʥʘ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʵʥʜʦʢʨʠʥʥʦ-ʤʝʪʘʙʦʣʠʯʝʩʢʠʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʚ ʦʨʛʘʥʠʟʤʝ. ʊʘʢ, A. Bouchardat 

(1875) ʧʦʢʘʟʘʣ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʦʞʠʨʝʥʠʝʤ ʠ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ. ʆʜʥʘʢʦ ʫʞʝ ʯʝʨʝʟ ʛʦʜ 

N. M. Kaplan, ʧʨʠʟʥʘʚʘʷ ʘʙʜʦʤʠʥʘʣʴʥʦʝ ʦʞʠʨʝʥʠʝ ʢʘʢ ʛʣʘʚʥʦʝ ʧʨʦʷʚʣʝʥʠʝ, ʥʘʟʚʘʣ ʩʠʥʜʨʦʤ 

çʩʤʝʨʪʝʣʴʥʳʤ ʢʚʘʨʪʝʪʦʤ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʣʠʯʥʳʝ ʩʦʯʝʪʘʥʠʷ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ 

ʦʧʠʩʳʚʘʣʠʩʴ ʢʘʢ çʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʪʨʠʩʠʥʜʨʦʤè, çʧʦʣʠʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤè, çʩʠʥʜʨʦʤ 

ʠʟʦʙʠʣʠʷè.   ɺ 1910 ʛʦʜʫ E. Neubauer  ʫʢʘʟʘʣ ʥʘ ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʩʪʴ ʘʨʪʝʨʠʘʣʴʥʦʡ 

ʛʠʧʝʨʪʝʥʟʠʠ ʩ ʛʠʧʝʨʛʣʠʢʝʤʠʝʡ.  ɻ.ʌ. ʃʘʥʛ ʦʙʨʘʱʘʣ ʚʥʠʤʘʥʠʝ ʥʘ ʯʘʩʪʦʝ ʩʦʯʝʪʘʥʠʝ 

ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ, ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ, ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʩʝʨʜʮʘ ʠ ʦʞʠʨʝʥʠʷ.  ɺ 

1947 ʛʦʜʫ J. Vague ʦʧʠʩʘʣ ʜʚʘ ʪʠʧʘ ʦʪʣʦʞʝʥʠʷ ʞʠʨʘ: ʘʥʜʨʦʠʜʥʳʡ ʠ ʛʠʥʦʠʜʥʳʡ, ʦʙʨʘʪʠʚ 

ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʘʥʜʨʦʠʜʥʦʝ ʦʞʠʨʝʥʠʝ ʯʘʱʝ ʩʦʯʝʪʘʝʪʩʷ ʩ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ ʠ 

ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʴʶ ʩʝʨʜʮʘ. ɺ 1988 ʛʦʜʫ  G.M. Reaven ʦʧʠʩʘʣ ʩʠʤʧʪʦʤʦʢʦʤʧʣʝʢʩ, ʥʘʟʚʘʚ 

ʝʛʦ çʍ-ʩʠʥʜʨʦʤʦʤè, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ (ʀʈ) ʠ ʢʦʤʧʝʥʩʘʪʦʨʥʫʶ 

ʛʠʧʝʨʠʥʩʫʣʠʥʝʤʠʶ.  

       ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ, ʙʣʘʛʦʜʘʨʷ ʦʪʢʨʳʪʠʷʤ, ʩʦʚʝʨʰʝʥʥʳʤ ʚ ʦʙʣʘʩʪʠ 

ʤʦʣʝʢʫʣʷʨʥʦʡ ʙʠʦʣʦʛʠʠ ʠ ʛʝʥʝʪʠʢʠ ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʦʧʠʩʘʪʴ ʦʪʜʝʣʴʥʳʝ 

ʟʚʝʥʴʷ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʥʦ ʠ ʦʙʲʷʩʥʠʪʴ ʠʭ ʚʟʘʠʤʦʩʚʷʟʴ ʩ 

ʩʦʩʪʦʷʥʠʝʤ ʩʫʙʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ, ʢʣʝʪʦʢ ʠ ʪʢʘʥʝʡ. ʉʪʘʣʠ ʧʦʥʷʪʥʳ ʧʫʪʠ ʚʟʘʠʤʥʳʭ 

ʧʨʝʚʨʘʱʝʥʠʡ ʫʛʣʝʚʦʜʦʚ, ʙʝʣʢʦʚ ʠ ʞʠʨʦʚ, ʘ ʪʘʢʞʝ ʚʣʠʷʥʠʝ ʥʘ ʵʪʠ ʧʨʝʚʨʘʱʝʥʠʷ ʛʦʨʤʦʥʦʚ.  

     ʇʦ ʦʮʝʥʢʘʤ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʌʝʜʝʨʘʮʠʠ ɼʠʘʙʝʪʘ, ʯʝʪʚʝʨʪʴ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʤʠʨʘ 

ʩʪʨʘʜʘʝʪ ʄʉ [1]. ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʄʉ ʧʨʠʦʙʨʝʪʘʝʪ 

ʵʧʠʜʝʤʠʯʝʩʢʠʝ ʤʘʩʰʪʘʙʳ ʩʨʝʜʠ ʞʝʥʱʠʥ ʨʘʟʣʠʯʥʦʛʦ ʚʦʟʨʘʩʪʥʦʛʦ ʧʝʨʠʦʜʘ ʠ ʥʝʨʝʜʢʦ 

ʜʦʩʪʠʛʘʝʪ ʙʦʣʝʝ 80%, ʘ ʩʨʝʜʠ ʞʝʥʱʠʥ ʧʝʨʠ ʠ ʧʦʩʪʤʝʥʦʧʘʫʟʘʣʴʥʦʛʦ ʧʝʨʠʦʜʦʚ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 

6% ʜʦ 49% [2].  ʂʘʨʜʠʥʘʣʴʥʳʤ ʧʨʠʟʥʘʢʦʤ ʫ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʞʝʥʱʠʥ ʷʚʣʷʶʪʩʷ ʥʘʨʫʰʝʥʠʷ 

ʤʝʥʩʪʨʫʘʣʴʥʦʡ ʠ ʛʝʥʝʨʘʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʥʘ ʬʦʥʝ ʦʞʠʨʝʥʠʷ ʠ ʚʳʷʚʣʷʶʪʩʷ ʧʨʠʟʥʘʢʠ ʀʈ, 

ʜʠʩʣʠʧʠʜʝʤʠʠ, ʠʟʤʝʥʝʥʠʷ ʧʨʦʬʠʣʷ ʪʠʨʝʦʠʜʥʳʭ ʛʦʨʤʦʥʦʚ [3].  

     ʄʝʪʘʙʦʣʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ ʫ ʞʝʥʱʠʥ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʥʝʡʨʦ-ʦʙʤʝʥʥʦ-

ʵʥʜʦʢʨʠʥʥʳʡ ʩʠʥʜʨʦʤ, ʧʨʦʪʝʢʘʶʱʠʡ ʧʦ ʪʠʧʫ ʣʸʛʢʦʡ ʬʦʨʤʳ ʙʦʣʝʟʥʠ ʂʫʰʠʥʛʘ, 

ʛʠʧʦʪʘʣʘʤʠʯʝʩʢʠʡ ʠʣʠ ʜʠʵʥʮʝʬʘʣʴʥʳʡ ʩʠʥʜʨʦʤ. ʇʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʚʠʯʥʦʝ ʥʘʨʫʰʝʥʠʝ 

ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʦʡ ʨʝʛʫʣʷʮʠʠ ʛʠʧʦʪʘʣʘʤʫʩʘ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʤʥʦʞʝʩʪʚʦʤ ʜʠʵʥʮʝʬʘʣʴʥʳʭ 

ʩʠʤʧʪʦʤʦʚ (ʥʘʨʫʰʝʥʠʷ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʘ, ʠʟʙʳʪʦʯʥʦʝ ʦʚʦʣʦʩʝʥʠʝ, ʥʘʨʫʰʝʥʠʝ ʩʥʘ, 

ʘʧʧʝʪʠʪʘ, ʞʘʞʜʘ, ʛʦʣʦʚʦʢʨʫʞʝʥʠʝ, ʛʦʣʦʚʥʳʝ ʙʦʣʠ, ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ ʠ ʜʨ.), 

ʫʢʘʟʳʚʘʶʱʠʭ ʥʘ ʮʝʥʪʨʘʣʴʥʳʡ (ʛʠʧʦʪʘʣʘʤʠʯʝʩʢʠʡ) ʛʝʥʝʟ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ. ɺ ʦʪʚʝʪ ʥʘ 

ʚʦʟʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʵʪʠʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ (ʩʪʨʝʩʩ) ʚ ʵʢʩʪʨʘʛʠʧʦʪʘʣʘʤʠʯʝʩʢʠʭ 

ʩʪʨʫʢʪʫʨʘʭ ʤʦʟʛʘ ʧʨʦʠʩʭʦʜʠʪ ʥʘʨʫʰʝʥʠʝ ʦʙʤʝʥʘ ʥʝʡʨʦʤʝʜʠʘʪʦʨʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʫʚʝʣʠʯʝʥʠʝ 

ʩʠʥʪʝʟʘ ʠ ʚʳʜʝʣʝʥʠʷ ɓ-ʵʥʜʦʨʬʠʥʘ ʠ ʫʤʝʥʴʰʝʥʠʝ ʧʨʦʜʫʢʮʠʠ ʜʦʧʘʤʠʥʘ.  

     ɿʘ ʧʦʩʣʝʜʥʠʝ 30 ʣʝʪ ʜʦʣʷ ʞʝʥʱʠʥ ʚ ʚʦʟʨʘʩʪʝ ʩʪʘʨʰʝ 60 ʣʝʪ ʚʦʟʨʦʩʣʘ ʩ 11,6 ʜʦ 15,0%. 

ʇʦ ʜʘʥʥʳʤ ʨʷʜʘ ʘʚʪʦʨʦʚ, 90% ʞʝʥʱʠʥ ʚ ʤʠʨʝ ʧʝʨʝʩʪʫʧʘʶʪ ʨʫʙʝʞ ʤʝʥʦʧʘʫʟʳ, ʘ 55% 

ʜʦʩʪʠʛʘʶʪ ʚʦʟʨʘʩʪʘ 75 ʣʝʪ [4,5]. ʊʘʢ, ʧʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷ NHANES III, ʩʨʝʜʠ ʞʝʥʱʠʥ 
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ʧʦʩʪʤʝʥʦʧʘʫʟʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʄʉ ʚʘʨʴʠʨʫʝʪ ʦʪ 35-49%. ɺʦʟʨʦʩʰʠʡ ʠʥʪʝʨʝʩ ʢ ʧʨʦʙʣʝʤʝ ʄʉ 

ʫ ʞʝʥʱʠʥ ʦʙʫʩʣʦʚʣʝʥ ʥʝ ʪʦʣʴʢʦ ʫʚʝʣʠʯʝʥʠʝʤ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ, ʥʦ ʠ  ʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʬʘʢʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ ʦ ʩʫʱʝʩʪʚʝʥʥʦʤ ʚʣʠʷʥʠʠ 

ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʥʘ ʨʘʟʚʠʪʠʝ ʩʝʨʜʝʯʥʦ- ʩʦʩʫʜʠʩʪʳʭ ʠ ʜʨʫʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ [6]. 

     ʇʦ ʜʘʥʥʳʤ ɺʆɿ ʧʫʩʢʦʚʳʤ ʤʝʭʘʥʠʟʤʦʤ ʄʉ  ʷʚʣʷʝʪʩʷ ʘʙʜʦʤʠʥʘʣʴʥʦʝ ʦʞʠʨʝʥʠʝ, 

ʧʨʠʚʦʜʷʱʝʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʢ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠ ʢʦʤʧʝʥʩʘʪʦʨʥʦʡ ʛʠʧʝʨʠʥʩʫʣʠʥʝʤʠʠ 

[4,7]. ɾʠʨʦʚʘʷ ʪʢʘʥʴ ʘʙʜʦʤʠʥʘʣʴʥʦʡ ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʩʦʧʫʪʩʪʚʫʶʱʘʷ ʘʙʜʦʤʠʥʘʣʴʥʦʤʫ 

ʦʞʠʨʝʥʠʶ ʧʦʚʳʰʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʠʤʧʘʪʠʯʝʩʢʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʨʘʟʚʠʪʠʠ ʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ. ʋʜʘʣʦʩʴ ʧʦʜʪʚʝʨʜʠʪʴ  

ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʚʠʩʮʝʨʘʣʴʥʦʡ ʞʠʨʦʚʦʡ ʪʢʘʥʴʶ, ʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ ʠ ʥʘʨʫʰʝʥʠʷʤʠ 

ʤʝʪʘʙʦʣʠʟʤʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ ʚʠʩʮʝʨʘʣʴʥʦʡ 

ʞʠʨʦʚʦʡ ʪʢʘʥʠ (ʧʦ ʜʘʥʥʳʤ ʂʊ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʧʣʦʱʘʜʠ 130 ʩʤ
2
), ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʯʝʪʘʝʪʩʷ 

ʩ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤʠ ʥʘʨʫʰʝʥʠʷʤʠ. ɺʠʩʮʝʨʘʣʴʥʘʷ ʞʠʨʦʚʘʷ ʪʢʘʥʴ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʞʠʨʦʚʦʡ ʪʢʘʥʠ 

ʜʨʫʛʦʡ ʣʦʢʘʣʠʟʘʮʠʠ, ʙʦʛʘʯʝ ʠʥʥʝʨʚʠʨʦʚʘʥʘ, ʠʤʝʝʪ ʙʦʣʝʝ ʰʠʨʦʢʫʶ ʩʝʪʴ ʢʘʧʠʣʣʷʨʦʚ ʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʦʦʙʱʘʝʪʩʷ ʩ ʧʦʨʪʘʣʴʥʦʡ ʩʠʩʪʝʤʦʡ. ɾʠʨʦʚʘʷ ʪʢʘʥʴ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ 

ʘʜʠʧʦʮʠʪʘʤʠ ʠ ʜʨʫʛʠʤʠ ʝʝ ʢʦʤʧʦʥʝʥʪʘʤʠ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ ʤʦʞʝʪ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ 

ʠʟʙʳʪʦʯʥʦʝ ʫʧʦʪʨʝʙʣʝʥʠʝ ʧʠʱʠ ʠ ʧʨʦʷʚʣʷʪʴʩʷ ʛʠʧʝʨʪʨʦʬʠʝʡ ʠ ʛʠʧʝʨʧʣʘʟʠʝʡ ʘʜʠʧʦʮʠʪʦʚ [8]. 

ʇʨʠ ʦʞʠʨʝʥʠʠ ʢʨʦʚʦʩʥʘʙʞʝʥʠʝ ʘʜʠʧʦʮʠʪʦʚ ʚʩʣʝʜʩʪʚʠʝ ʠʭ ʛʠʧʝʨʪʨʦʬʠʠ ʫʤʝʥʴʰʘʝʪʩʷ ʠ 

ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʛʠʧʦʢʩʠʶ. ʉʫʱʝʩʪʚʫʝʪ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʛʠʧʦʢʩʠʷ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ 

ʧʫʩʢʦʚʳʤ ʬʘʢʪʦʨʦʤ ʥʝʢʨʦʟʘ ʠ ʠʥʬʠʣʴʪʨʘʮʠʠ ʤʘʢʨʦʬʘʛʘʤʠ ʞʠʨʦʚʦʡ ʪʢʘʥʠ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʛʠʧʝʨʧʨʦʜʫʢʮʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ: ʩʚʦʙʦʜʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ (ʉɾʂ), 

ʬʘʢʪʦʨʘ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ-Ŭ (ʌʅʆ-Ŭ) ʠ ʠʥʪʝʨʣʝʡʢʠʥʘ-6 (ʀʃ-6) [9]. ʀʟʙʳʪʦʯʥʳʡ ʩʠʥʪʝʟ ʵʪʠʭ 

ʤʝʜʠʘʪʦʨʦʚ ʧʨʠʚʦʜʠʪ ʢ ʤʝʩʪʥʦʤʫ ʚʦʩʧʘʣʠʪʝʣʴʥʦʤʫ ʧʨʦʮʝʩʩʫ ʚ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʩʠʩʪʝʤʥʳʤ ʚʦʩʧʘʣʝʥʠʝʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʧʘʪʦʣʦʛʠʝʡ ʧʨʠ 

ʦʞʠʨʝʥʠʠ [18]. ɺʩʝ ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʯʘʩʪʠʶ ʤʥʦʞʝʩʪʚʘ ʧʨʦʮʝʩʩʦʚ, ʚʢʣʶʯʘʷ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʠʥʩʫʣʠʥʫ [7,8], ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ [10], ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʦʙʤʝʥ, 

ʩʚʝʨʪʳʚʘʥʠʝ ʢʨʦʚʠ ʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʨʝʘʢʮʠʠ [7,11], ʯʪʦ ʚ ʮʝʣʦʤ ʫʩʢʦʨʷʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʘʪʝʨʦʩʢʣʝʨʦʟʘ. ɺʩʣʝʜʩʪʚʠʝ ʣʠʧʦʣʠʟʘ ʘʜʠʧʦʮʠʪʳ ʩʠʥʪʝʟʠʨʫʶʪ ʉɾʂ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ 

ʚʠʩʮʝʨʘʣʴʥʘʷ ʞʠʨʦʚʘʷ ʪʢʘʥʴ ʪʘʢʞʝ ʚʳʨʘʙʘʪʳʚʘʝʪ ʉɾʂ, ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʢʦʪʦʨʳʭ 

ʚʳʟʳʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʦʩʪʨʳʡ ʦʪʚʝʪ ʩʦ ʩʪʦʨʦʥʳ ʩʢʝʣʝʪʥʦʡ ʤʫʩʢʫʣʘʪʫʨʳ ʚ ʚʠʜʝ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 

ʢ ʠʥʩʫʣʠʥʫ, ʥʦ ʠ ʧʨʠʚʦʜʠʪ ʢ ʫʭʫʜʰʝʥʠʶ ʬʫʥʢʮʠʡ ɓ-ʢʣʝʪʦʢ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ. ʂʨʦʤʝ 

ʪʦʛʦ, ʉɾʂ ʧʦʚʳʰʘʶʪ ʩʠʥʪʝʟ ʬʠʙʨʠʥʦʛʝʥʘ ʠ ʠʥʛʠʙʠʪʦʨʘ ʘʢʪʠʚʘʪʦʨʘ ʧʣʘʟʤʠʥʦʛʝʥʘ -1( ʀɸʇ-

1) [12,13].  

     ʌʅʆ-Ŭ ʷʚʣʷʝʪʩʷ ʧʘʨʘʢʨʠʥʥʳʤ ʤʝʜʠʘʪʦʨʦʤ ʘʜʠʧʦʮʠʪʦʚ, ʜʝʡʩʪʚʫʶʱʠʤ ʣʦʢʘʣʴʥʦ ʠ 

ʫʤʝʥʴʰʘʶʱʠʤ ʠʭ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʠʥʩʫʣʠʥʫ. ʀʤʝʶʪʩʷ ʜʘʥʥʳʝ, ʯʪʦ ʌʅʆ-Ŭ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʀʈ [14]. ɸʢʪʠʚʠʨʫʷ ʛʦʨʤʦʥ-ʯʫʚʩʪʚʠʪʝʣʴʥʫʶ ʣʠʧʘʟʫ ʚ ʘʜʠʧʦʮʠʪʘʭ, ʌʅʆ-Ŭ ʫʩʠʣʠʚʘʝʪ ʧʨʦʮʝʩʩ 

ʣʠʧʦʣʠʟʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦʚʳʰʘʝʪ ʫʨʦʚʝʥʴ ʉɾʂ, ʩʧʦʩʦʙʩʪʚʫʷ ʜʠʩʣʠʧʠʜʝʤʠʠ [10,14,15]. 

ʌʅʆ-Ŭ ʧʣʘʟʤʳ ʧʦʣʦʞʠʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʚʝʩʦʤ, ʦʙʲʝʤʦʤ ʪʘʣʠʠ (ʆʊ) ʠ ʪʨʠʛʣʠʮʝʨʠʜʘʤʠ 

(ʊɻʃ) ʠ ʠʤʝʝʪ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʩ ʣʠʧʦʧʨʦʪʝʠʜʘʤʠ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ (ʃʇɺʇ) [16]. 

     ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʉ- ʨʝʘʢʪʠʚʥʦʛʦ ʙʝʣʢʘ (ʉʈɹ) ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʧʦʚʳʰʝʥʥʳʤ ʠʥʜʝʢʩʦʤ 

ʤʘʩʩʳ ʪʝʣʘ (ʀʄʊ), ʆʊ, ʛʠʧʝʨʛʣʠʢʝʤʠʝʡ ʠ ʥʘʣʠʯʠʝʤ ʀʈ [17].  

     ʀʃ-6 ʵʪʦ ʩʠʩʪʝʤʥʳʡ ʘʜʠʧʦʢʠʥ, ʢʦʪʦʨʳʡ ʫʭʫʜʰʘʝʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʪʢʘʥʠ ʢ ʠʥʩʫʣʠʥʫ 

ʠ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤ ʬʘʢʪʦʨʦʤ ʩʠʥʪʝʟʘ ʉʈɹ ʚ ʧʝʯʝʥʠ. ʀʃ-6 ʢʦʨʨʝʣʠʨʫʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʩ ʀʄʊ, ʫʨʦʚʥʝʤ ʠʥʩʫʣʠʥʘ ʥʘʪʦʱʘʢ ʠ ʨʘʟʚʠʪʠʝʤ ʉɼ 2 ʪʠʧʘ ʠ ʥʝʛʘʪʠʚʥʦ - ʩ ʫʨʦʚʥʝʤ ʃʇɺʇ 

[18]. 

     ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʫʨʦʚʝʥʴ ʀɸʇ-1 ʪʘʢʞʝ ʧʦʣʦʞʠʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʠʥʜʝʢʩʦʤ ʤʘʩʩʳ 

ʪʝʣʘ, ʫʨʦʚʥʷʤʠ ʛʣʶʢʦʟʳ ʠ ʠʥʩʫʣʠʥʘ ʥʘʪʦʱʘʢ, ʃʇʅʇ ʠ ʊɻʃ [19]. 

     ɸʜʠʧʦʥʝʢʪʠʥ - ʢʦʣʣʘʛʝʥʦʧʦʜʦʙʥʳʡ ʙʝʣʦʢ, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʝʛʫʣʷʮʠʠ 

ʫʛʣʝʚʦʜʥʦʛʦ ʠ ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ. ʆʥ ʫʯʘʩʪʚʫʝʪ ʚ ʛʣʶʢʦʥʝʦʛʝʥʝʟʝ, ʫʚʝʣʠʯʠʚʘʷ ʪʨʘʥʩʧʦʨʪ 

ʛʣʶʢʦʟʳ ʚ ʤʳʰʮʘʭ ʠ ʧʦʚʳʰʘʷ  ʦʢʠʩʣʝʥʠʝ ʉɾʂ. ɸʜʠʧʦʥʝʢʪʠʥ ʠʤʝʝʪ ʦʙʨʘʪʥʫʶ 

ʢʦʨʨʝʣʷʮʠʦʥʥʫʶ ʩʚʷʟʴ ʩ ʪʘʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʉʉɿ, ʢʘʢ ɸɼ, ʃʇʅʇ ʠ ʊɻʃ, ʘ ʪʘʢʞʝ ʩ 
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ʤʘʩʩʦʡ ʪʝʣʘ, ʆʊ, ʀʄʊ, ʫʨʦʚʥʝʤ ʠʥʩʫʣʠʥʘ ʥʘʪʦʱʘʢ, ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ, 

ʦʧʨʝʜʝʣʷʝʤʦʡ ʧʦ ʠʥʜʝʢʩʫ HOMA (Homeostasis Model Assessment - ʤʦʜʝʣʴ ʦʮʝʥʢʠ 

ʛʦʤʝʦʩʪʘʟʘ) ʠ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʩʚʷʟʴ ʩ ʫʨʦʚʥʝʤ ʃʇɺʇ [20]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʧʨʦʚʝʜʝʥʥʳʭ ʬʨʘʥʮʫʟʩʢʠʤʠ ʫʯʝʥʳʤʠ, ʚʳʷʚʣʝʥʦ, ʯʪʦ ʩʥʠʞʝʥʠʝ ʘʜʠʧʦʥʝʢʪʠʥʘ ʘʩʩʦʮʠʠʨʦʚʘʥʦ 

ʩ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ, ʛʠʧʝʨʠʥʩʫʣʠʥʝʤʠʝʡ ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʘʟʚʠʪʠʷ ʉɼ 2 ʪʠʧʘ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʤʘʩʩʳ ʞʠʨʦʚʦʡ ʪʢʘʥʠ [21]. ʕʢʩʧʨʝʩʩʠʷ ʘʜʠʧʦʥʝʢʪʠʥʘ ʧʦʜʘʚʣʷʝʪʩʷ ʌʅʆ-Ŭ, 

ʀʃ-6, ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʘʤʠ ʠ ʘʛʦʥʠʩʪʘʤʠ ɓ-ʘʜʨʝʥʝʨʛʠʯʝʩʢʠʭ ʨʝʮʝʧʪʦʨʦʚ. ʇʨʦʪʝʢʪʠʚʥʦʝ 

ʜʝʡʩʪʚʠʝ ʘʜʠʧʦʥʝʢʪʠʥʘ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʧʦʜʘʚʣʝʥʠʝʤ ʧʨʦʜʫʢʮʠʠ ʤʘʢʨʦʬʘʛʘʤʠ 

ʌʅʆ-Ŭ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʩʠʥʪʝʟʘ ʦʢʩʠʜʘ ʘʟʦʪʘ ʚ ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʢʘʭ [22]. 

     ʃʝʧʪʠʥ - ʙʝʣʢʦʚʳʡ ʛʦʨʤʦʥ, ʢʦʪʦʨʳʡ ʩʝʢʨʝʪʠʨʫʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦʜʢʦʞʥʳʤʠ 

ʘʜʠʧʦʮʠʪʘʤʠ. ɺ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ ʨʝʮʝʧʪʦʨʳ ʣʝʧʪʠʥʘ ʥʘʭʦʜʷʪʩʷ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʚ 

ʘʨʢʫʘʪʥʦʤ ʷʜʨʝ ʠ ʚʝʥʪʨʦʤʝʜʠʘʣʴʥʦʤ ʛʠʧʦʪʘʣʘʤʫʩʝ, ʛʜʝ ʥʘʭʦʜʷʪʩʷ ʮʝʥʪʨʳ ʛʦʣʦʜʘ, ʥʘʩʳʱʝʥʠʷ 

ʠ ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ.  ʃʝʧʪʠʥʦʚʳʝ ʨʝʮʝʧʪʦʨʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʪʘʢʞʝ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʪʢʘʥʷʭ 

(ʧʦʜʞʝʣʫʜʦʯʥʘʷ ʞʝʣʝʟʘ, ʧʝʯʝʥʴ, ʷʠʯʥʠʢʠ, ʵʥʜʦʤʝʪʨʠʠ ʠ ʪʨʦʬʦʙʣʘʩʪʝ ʧʣʘʮʝʥʪʳ [23]. 

ʆʩʥʦʚʥʦʡ  ʵʬʬʝʢʪ ʜʝʡʩʪʚʠʷ  ʣʝʧʪʠʥʘ -  ʧʦʜʘʚʣʝʥʠʝ ʘʧʧʝʪʠʪʘ ʠ ʫʚʝʣʠʯʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʟʘʪʨʘʪ, ʦʩʫʱʝʩʪʚʣʷʝʤʦʝ ʧʦʩʨʝʜʩʪʚʦʤ ʩʥʠʞʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʥʝʡʨʦʧʝʧʪʠʜʘ-Y ʚ ʘʨʢʫʘʪʥʦʤ ʷʜʨʝ 

ʛʠʧʦʪʘʣʘʤʫʩʘ [24]. ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʦʞʠʨʝʥʠʝʤ ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʣʝʧʪʠʥʘ, ʯʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʥʘʣʠʯʠʝʤ ʣʝʧʪʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʚʩʣʝʜʩʪʚʠʝ ʥʘʨʫʰʝʥʠʷ 

ʤʝʭʘʥʠʟʤʘ ʪʨʘʥʩʧʦʨʪʘ ʚ ʮʝʨʝʙʨʦʩʧʠʥʘʣʴʥʫʶ ʞʠʜʢʦʩʪʴ ʠʣʠ ʧʦʚʨʝʞʜʝʥʠʷ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʘ ʚ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʢ ʣʝʧʪʠʥʫ ʥʝʡʨʦʥʘʭ [25]. ʇʨʠʯʠʥʳ ʠ ʤʝʭʘʥʠʟʤʳ ʨʘʟʚʠʪʠʷ 

ʣʝʧʪʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʧʨʠ ʦʞʠʨʝʥʠʠ ʜʦ ʢʦʥʮʘ ʥʝ ʚʳʷʩʥʝʥʳ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ 

ʮʠʨʢʫʣʠʨʫʶʱʝʛʦ ʣʝʧʪʠʥʘ ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʝʡ  ʫ ʙʦʣʴʥʳʭ ʩ 

ʦʞʠʨʝʥʠʝʤ [26]. 

ʀʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʘʪʝʨʦʛʝʥʥʦʡ ʜʠʩʣʠʧʠʜʝʤʠʠ 

(ʧʦʚʳʰʝʥʥʳʝ ʫʨʦʚʥʠ ʃʇʅʇ, ʊɻʃ ʠ ʩʥʠʞʝʥʥʳʡ ʫʨʦʚʝʥʴ ʃʇɺʇ) ʥʝʩʢʦʣʴʢʠʤʠ ʤʝʭʘʥʠʟʤʘʤʠ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʠʥʩʫʣʠʥ ʚ ʥʦʨʤʝ ʧʦʜʘʚʣʷʝʪ ʣʠʧʦʣʠʟ ʚ ʘʜʠʧʦʮʠʪʘʭ, ʧʦʵʪʦʤʫ ʚ ʫʩʣʦʚʠʷʭ ʀʈ 

ʧʨʦʠʩʭʦʜʠʪ ʘʢʪʠʚʘʮʠʷ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʩʚʦʙʦʜʥʳʭ 

ʞʠʨʥʳʭ ʢʠʩʣʦʪ (ʉɾʂ). ʇʦʩʪʫʧʘʷ ʚ ʧʝʯʝʥʴ, ʉɾʂ ʩʣʫʞʘʪ ʩʫʙʩʪʨʘʪʦʤ ʜʣʷ ʩʠʥʪʝʟʘ ʊɻʃ ʠ 

ʘʢʪʠʚʠʨʫʶʪ ʧʨʦʜʫʢʮʠʶ ʠ ʩʝʢʨʝʮʠʶ ʚ ʧʝʯʝʥʠ ʃʇʆʅʇ. ʇʨʠ ʀʈ ʥʘʨʫʰʘʝʪʩʷ ʩʫʧʨʝʩʩʠʷ ʛʝʥʦʚ 

apo-B-100, ʯʪʦ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʩʝʢʨʝʮʠʠ ʃʇʆʅʇ. ɹʣʘʛʦʜʘʨʷ ʀʈ ʩʥʠʞʘʝʪʩʷ 

ʘʢʪʠʚʥʦʩʪʴ ʣʠʧʦʧʨʦʪʝʠʥʣʠʧʘʟʳ, ʯʪʦ ʚʝʜʝʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʢʣʠʨʝʥʩʘ ʃʇʆʅʇ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʛʠʧʝʨʪʨʠʛʣʠʮʝʨʠʜʝʤʠʷ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʧʦʚʳʰʝʥʠʷ ʩʠʥʪʝʟʘ ʃʇʆʅʇ ʠ ʩʥʠʞʝʥʠʷ ʠʭ 

ʨʘʩʧʘʜʘ. ʍʘʨʘʢʪʝʨʥʘʷ ʜʣʷ ʀʈ ʘʢʪʠʚʘʮʠʷ ʧʝʯʝʥʦʯʥʦʡ ʣʠʧʘʟʳ ʧʨʠʚʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ ʃʇɺʇ, ʥʦ ʠ ʢ ʫʚʝʣʠʯʝʥʠʶ ʠʭ ʢʣʠʨʝʥʩʘ [7]. ɺʩʣʝʜʩʪʚʠʝ ʚʩʝʭ 

ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʜʠʩʣʠʧʠʜʝʤʠʷ, ʚʳʟʚʘʥʥʘʷ ʀʈ, ʷʚʣʷʝʪʩʷ 

ʧʨʷʤʳʤ ʩʣʝʜʩʪʚʠʝʤ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʃʇʆʅʇ ʚ ʧʝʯʝʥʠ [27].  

     ɸʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ (ɸɻ) ʘʩʩʦʮʠʠʨʦʚʘʥʘ ʩ ʪʘʢʠʤʠ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʄʉ, ʢʘʢ ʦʞʠʨʝʥʠʝ, ʜʠʩʣʠʧʠʜʝʤʠʷ ʠ ʥʘʨʫʰʝʥʠʝ 

ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ ʛʣʶʢʦʟʝ. ɻʠʧʝʨʛʣʠʢʝʤʠʷ ʠ ʛʠʧʝʨʠʥʩʫʣʠʥʝʤʠʷ ʠʥʜʫʮʠʨʫʶʪ ʘʢʪʠʚʘʮʠʶ 

ʨʝʥʠʥ-ʘʥʛʠʦʪʝʥʟʠʥʦʚʦʡ ʩʠʩʪʝʤʳ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʵʢʩʧʨʝʩʩʠʠ ʘʥʛʠʦʪʝʥʟʠʥʦʛʝʥʘ, 

ʨʝʮʝʧʪʦʨʦʚ ʘʥʛʠʦʪʝʥʟʠʥ-1 ʠ, ʚʧʦʩʣʝʜʩʪʚʠʠ, ʩʠʥʪʝʟʘ ʘʥʛʠʦʪʝʥʟʠʥʘ-II, ʧʨʠʚʦʜʷʱʠʭ ʢ ʨʘʟʚʠʪʠʶ 

ɸɻ ʚ ʫʩʣʦʚʠʷʭ ʀʈ [28]. ʂʨʦʤʝ ʪʦʛʦ, ʛʠʧʝʨʠʥʩʫʣʠʥʝʤʠʷ ʩʪʠʤʫʣʠʨʫʝʪ ʘʢʪʠʚʥʦʩʪʴ 

ʩʠʤʧʘʪʠʯʝʩʢʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ (ʉʅʉ) ʠ ʧʦʚʳʰʘʝʪ ʢʦʥʮʝʥʪʨʘʮʠʶ ʢʘʪʝʭʦʣʘʤʠʥʦʚ ʚ ʢʨʦʚʠ. 

ʇʨʠ ʦʞʠʨʝʥʠʠ ʥʘ ʬʦʥʝ ʀʈ ʠ ʛʠʧʝʨʠʥʩʫʣʠʥʝʤʠʠ ʘʢʪʠʚʥʦʩʪʴ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʉʅʉ ʨʝʟʢʦ 

ʚʦʟʨʘʩʪʘʝʪ ʚ ʧʦʯʢʘʭ ʠ ʩʥʠʞʘʝʪʩʷ ʚ ʩʝʨʜʮʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʩʠʣʝʥʠʶ ʨʝʘʙʩʦʨʙʮʠʠ ʥʘʪʨʠʷ, 

ʫʚʝʣʠʯʝʥʠʶ ʩʝʨʜʝʯʥʦʛʦ ʚʳʙʨʦʩʘ ʠ ʚʘʟʦʢʦʥʩʪʨʠʢʮʠʠ ʘʨʪʝʨʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʨʫʰʘʝʪʩʷ 

ʩʠʩʪʝʤʥʘʷ ʛʝʤʦʜʠʥʘʤʠʢʘ ʠ ʬʫʥʢʮʠʷ ʤʠʦʢʘʨʜʘ [29]. ɺ 2012 ʛ. ʛʨʫʧʧʦʡ ʢʘʥʘʜʩʢʠʭ ʫʯʝʥʳʭ 

ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʘʜʠʧʦʮʠʪʳ ʤʦʛʫʪ ʧʨʦʜʫʮʠʨʦʚʘʪʴ ʘʣʴʜʦʩʪʝʨʦʥ ʧʦʩʨʝʜʩʪʚʦʤ 

ʢʘʣʴʮʠʥʝʡʨʠʥ-ʟʘʚʠʩʠʤʦʛʦ ʧʫʪʠ ʚ ʦʪʚʝʪ ʥʘ ʘʥʛʠʦʪʝʥʟʠʥ-II, ʩʧʦʩʦʙʩʪʚʫʷ ʨʘʟʚʠʪʠʶ ɸɻ ʧʨʠ 

ʦʞʠʨʝʥʠʠ [30]. 

     ʅʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʦʢʩʠʜʘʪʠʚʥʳʡ ʩʪʨʝʩʩ ʚ ʨʘʟʚʠʪʠʠ ʄʉ. 

ɻʠʧʝʨʭʦʣʝʩʪʝʨʠʥʝʤʠʷ, ʛʠʧʝʨʛʣʠʢʝʤʠʷ, ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ ʫʚʝʣʠʯʠʚʘʶʪ ʧʨʦʜʫʢʮʠʶ 
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ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʩʚʦʙʦʜʥʦ ʨʘʜʠʢʘʣʴʥʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʃʇʅʇ ʠ 

ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʦʢʘʟʳʚʘʝʪ ʚʳʨʘʞʝʥʥʦʝ ʧʨʦʘʪʝʨʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʶ ʘʪʝʨʦʩʢʣʝʨʦʟʘ [31].  

       ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ, ʜʠʩʬʫʥʢʮʠʷ ʘʜʠʧʦʮʠʪʦʚ, ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ 

ʮʠʪʦʢʠʥʦʚ, ʥʘʨʘʩʪʘʥʠʝ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʩʘ,  ʵʥʜʦʪʝʣʠʘʣʴʥʘʷ ʜʠʩʬʫʥʢʮʠʷ ʧʨʠʚʦʜʷʪ ʢ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʶ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʄʉ [24].  

      ʇʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ, ʦʪʤʝʯʝʥʘ ʪʝʩʥʘʷ ʩʚʷʟʴ ʩʦʩʪʦʷʥʠʷ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʩ 

ʥʘʣʠʯʠʝʤ ʄʉ ʫ ʞʝʥʱʠʥ ʨʘʟʣʠʯʥʦʛʦ ʚʦʟʨʘʩʪʥʦʛʦ ʧʝʨʠʦʜʘ. ʊʘʢ,  ʠʤʝʶʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʙʦʣʝʝ 

ʯʘʩʪʦʤ ʨʘʟʚʠʪʠʠ ʩʫʙʢʣʠʥʠʯʝʩʢʦʛʦ ʛʠʧʦʪʠʨʝʦʟʘ ʫ ʞʝʥʱʠʥ ʩ ʄʉ [32]. ɺ ʦʜʥʦʤʦʤʝʥʪʥʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʨʦʚʝʜʝʥʥʳʤ ʚ ʀʥʜʠʠ, ʩʨʝʜʠ 420 ʞʝʥʱʠʥ ʧʦʩʪʤʝʥʦʧʘʫʟʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʩ ʄʉ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʩʫʙʢʣʠʥʠʯʝʩʢʦʛʦ ʛʠʧʦʪʠʨʝʦʟʘ ʙʳʣʦ ʚʳʰʝ, ʯʝʤ ʫ ʞʝʥʱʠʥ ʙʝʟ ʄʉ (22% 

ʧʨʦʪʠʚ 6%).  ɺ ʜʨʫʛʦʤ  ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʨʦʚʝʜʝʥʥʦʤ ʚ ʄʝʢʩʠʢʝ ʫ ʣʠʮ ʙʝʟ ʥʘʨʫʰʝʥʠʷ  

ʬʫʥʢʮʠʠ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʠ ʩ ʩʫʙʢʣʠʥʠʯʝʩʢʠʤ ʛʠʧʦʪʠʨʝʦʟʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʄʉ 

ʦʢʘʟʘʣʘʩʴ ʦʜʠʥʘʢʦʚʦʡ (31,6 ʠ  32,06% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ).  ʋʩʪʘʥʦʚʣʝʥʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ 

ʢʦʨʨʝʣʷʮʠʷ ʫʨʦʚʥʷ ʊʊɻ ʩ ʦʙʱʠʤ ʭʦʣʝʩʪʝʨʠʥʦʤ, ʪʨʠʛʣʠʮʝʨʠʜʘʤʠ ʠ ʆʊ ʠ ʩʚ. ʊ4 - ʩ ʃʇɺʇ. 

ʇʨʠʯʝʤ ʫʨʦʚʝʥʴ ʩʚʊ4 ʦʪʨʠʮʘʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʦʚʘʣ ʩ ʆʊ, ʫʨʦʚʥʝʤ ʠʥʩʫʣʠʥʘ ʠ HOMA-IR. ɺ 

ʦʜʥʦʤ ʠʟ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʨʝʜʠ ʞʝʥʱʠʥ ʩ ʩʫʙʢʣʠʥʠʯʝʩʢʠʤ ʠ ʷʚʥʳʤ ʛʠʧʦʪʠʨʝʦʟʦʤ ʄʉ 

ʚʩʪʨʝʯʘʣʩʷ ʯʘʱʝ ʪʦʣʴʢʦ ʫ ʣʠʮ ʩ ʷʚʥʳʤ ʛʠʧʦʪʠʨʝʦʟʦʤ, ʭʦʪʷ ʯʠʩʣʦ ʞʝʥʱʠʥ ʩ ʘʙʜʦʤʠʥʘʣʴʥʳʤ 

ʦʞʠʨʝʥʠʝʤ ʙʳʣʦ ʙʦʣʴʰʝ, ʯʝʤ ʩʨʝʜʠ ʣʠʮ ʩ ʩʫʙʢʣʠʥʠʯʝʩʢʠʤ ʛʠʧʦʪʠʨʝʦʟʦʤ. ʀʤʝʶʪʩʷ ʩʚʝʜʝʥʠʷ 

ʦ ʪʝʩʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʊʊɻ ʠ ʥʘʣʠʯʠʝʤ ʄʉ[33].  ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʨʦʚʝʜʝʥʥʦʤ ʚ ɻʝʨʤʘʥʠʠ ʩʨʝʜʠ ʣʠʮ ʙʝʟ ʥʘʨʫʰʝʥʠʷ ʬʫʥʢʮʠʠ ʱʠʪʦʚʠʜʥʦʡ 

ʞʝʣʝʟʳ ʨʠʩʢ ʄʉ ʙʳʣ ʚʳʰʝ ʚ 1,7 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ, ʛʜʝ ʊʊɻ ʙʳʣ ʙʣʠʞʝ ʢ ʥʠʞʥʝʡ 

ʛʨʘʥʠʮʝ ʥʦʨʤʳ, ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʩʚʷʟʠ ʤʝʞʜʫ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʩʦʩʪʦʷʥʠʝʤ  

ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʠ ʥʘʣʠʯʠʝʤ ʄʉ [34]. 

  ɺ ʧʦʧʫʣʷʮʠʦʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚ ʅʠʜʝʨʣʘʥʜʘʭ ʫ ʣʠʮ ʙʝʟ ʥʘʨʫʰʝʥʠʷ ʬʫʥʢʮʠʠ 

ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʫʨʦʚʝʥʴ ʩʚ. ʊ4 ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʢʦʨʨʝʣʠʨʦʚʘʣ ʩ ʊɻ, 

ʭʦʣʝʩʪʝʨʠʥʦʤ, ɸɼ, ʘʙʜʦʤʠʥʘʣʴʥʳʤ ʦʞʠʨʝʥʠʝʤ ʠ ʀʈ.
 
  

ɺ ʨʷʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʩ ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ ʊʊɻ  ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʀʄʊ ʠ 

ʫʨʦʚʝʥʴ ɸɼ [32]. ʇʦ ʧʦʚʦʜʫ ʜʠʩʣʠʧʠʜʝʤʠʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʫ ʣʠʮ ʙʝʟ ʥʘʨʫʰʝʥʠʷ ʬʫʥʢʮʠʠ 

ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʩʚʷʟʴ ʤʝʞʜʫ ʀʈ ʠ ʚʳʩʦʢʠʤ ʊʊɻ ʦʧʨʝʜʝʣʷʣʘ ʭʫʜʰʠʡ ʣʠʧʠʜʥʳʡ 

ʧʨʦʬʠʣʴ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʦʜʥʦʤ ʠʟ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʘʢʞʝ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ 

ʫʨʦʚʥʝʤ ʊʊɻ ʠ ʨʘʟʚʠʪʠʝʤ ʜʠʩʣʠʧʠʜʝʤʠʠ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʀʈ [4,7,8,10,11,17,23,31]. 

     ʆʩʦʙʝʥʥʦʩʪʴʶ ʧʝʨʠʦʜʘ ʫʛʘʩʘʥʠʷ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʞʝʥʱʠʥʳ ʷʚʣʷʝʪʩʷ 

ʠʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ ʧʨʦʜʫʢʮʠʠ ʛʦʥʘʜʦʪʨʦʧʠʥʦʚ ʛʠʧʦʬʠʟʦʤ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ 

ʬʦʣʣʠʢʫʣʦʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʛʦʨʤʦʥʘ (ʌʉɻ), ʣʶʪʝʠʥʠʟʠʨʫʶʱʝʛʦ ʛʦʨʤʦʥʘ (ʃɻ), 

ʪʠʨʝʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʘ (ʊʊɻ). ɺ ʧʝʨʠʦʜʝ ʢʣʠʤʘʢʪʝʨʠʷ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʘʥʜʨʦʛʝʥʥʦʡ 

ʬʫʥʢʮʠʠ ʥʘʜʧʦʯʝʯʥʠʢʦʚ, ʩʥʠʞʝʥʠʝ ʠʣʠ ʥʝʠʟʤʝʥʥʦʩʪʴ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʥʦʡ ʬʫʥʢʮʠʠ 

ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʧʨʠ ʚʦʟʨʘʩʪʘʶʱʝʡ ʠʣʠ ʩʪʘʙʠʣʴʥʦʡ ʘʜʨʝʥʦʢʦʨʪʠʢʦʪʨʦʧʥʦʡ ʬʫʥʢʮʠʠ 

ʛʠʧʦʬʠʟʘ. ʌʦʨʤʠʨʫʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ çʧʦʩʪʤʝʥʦʧʘʫʟʘʣʴʥʳʡè ʛʠʧʦʬʠʟ.
 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʤʘʥʠʬʝʩʪʥʦʛʦ ʛʠʧʦʪʠʨʝʦʟʘ ʚ ʦʙʱʝʡ ʧʦʧʫʣʷʮʠʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 2%, ʠ 

ʦʥ ʚ 10 ʨʘʟ ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʩʨʝʜʠ ʞʝʥʱʠʥ ʧʦʩʪʤʝʥʦʧʘʫʟʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ [5,7,9,13,25,26,32]. 

ʉʫʙʢʣʠʥʠʯʝʩʢʠʡ ʛʠʧʦʪʠʨʝʦʟ (ʉɻ) ʚʩʪʨʝʯʘʝʪʩʷ ʯʘʱʝ ʤʘʥʠʬʝʩʪʥʦʛʦ ð ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 

ʚʘʨʴʠʨʫʝʪ ʦʪ 8 ʜʦ 10% ʩʨʝʜʠ ʞʝʥʱʠʥ ʨʘʟʣʠʯʥʦʛʦ ʚʦʟʨʘʩʪʥʦʛʦ ʧʝʨʠʦʜʘ  [35]. ʀʥʪʝʨʝʩʥʦ 

ʟʘʤʝʪʠʪʴ, ʯʪʦ ʩʨʝʜʠ ʞʝʥʱʠʥ ʩ ʤʝʥʦʧʘʫʟʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʉɻ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʷʤʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʫʨʦʚʥʶ ʍʉ: ʦʪ 4% ʫ ʞʝʥʱʠʥ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʍʉ  ʜʦ 10% ʫ ʞʝʥʱʠʥ ʩ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʍʉ. ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʫ ʞʝʥʱʠʥ ʚ 

ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʊʊɻ ʥʘ 1 ʤɽʜ/ʣ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ ʍʉ 

ʥʘ 0,09 ʤʤʦʣʴ/ʣ (3,5 ʤʛ/ʜʣ) [8]. 

     ɼʠʩʣʠʧʠʜʝʤʠʷ, ʥʘʙʣʶʜʘʝʤʘʷ ʧʨʠ ʛʠʧʦʪʠʨʝʦʟʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʳʰʝʥʠʝʤ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫʨʦʚʥʷ ʃʇʆʅʇ ʠ ʃʇʅʇ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʜʝʬʠʮʠʪʦʤ ʪʠʨʝʦʠʜʥʳʭ 

ʛʦʨʤʦʥʦʚ, ʢʦʪʦʨʳʡ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʨʝʮʝʧʪʦʨʦʚ ʃʇʅʇ ʚ ʧʝʯʝʥʠ ʠ, 

ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, ʢ ʫʤʝʥʴʰʝʥʠʶ ʧʝʯʝʥʦʯʥʦʡ ʵʢʩʢʨʝʮʠʠ ʭʦʣʝʩʪʝʨʠʥʘ ʠ, ʜʘʣʝʝ, ʢ ʧʦʚʳʰʝʥʠʶ 



ʄɸפɸʃɸʃɸʈנɸ ʐʆʃʋ 

ɸʩʪʘʥʘ ʤʝʜʠʮʠʥʘʣʳϨ ʞʫʨʥʘʣʳ ˉ4(98), 2018  

90 

ʫʨʦʚʥʷ ʃʇʅʇ ʠ ʃʇʆʅʇ, ʙʦʛʘʪʳʭ ʘʧʦ-ɺ-ʣʠʧʦʧʨʦʪʝʠʥʘʤʠ [36]. ʕʢʩʧʨʝʩʩʠʷ ʨʝʮʝʧʪʦʨʦʚ 

ʃʇʅʇ ʥʝʛʘʪʠʚʥʦ ʨʝʛʫʣʠʨʫʝʪʩʷ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʭʦʣʝʩʪʝʨʠʥʘ ʦʧʦʩʨʝʜʦʚʘʥʥʦ 

ʩʪʝʨʦʣ-ʩʚʷʟʳʚʘʶʱʠʤ ʨʝʛʫʣʷʪʦʨʥʳʤ ʙʝʣʢʦʤ-2 (ʉʉʈɹ-2). ʇʨʠ ʜʣʠʪʝʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʝʤ 

ʛʠʧʦʪʠʨʝʦʟʝ ʧʨʦʠʩʭʦʜʠʪ ʥʘʨʫʰʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʃʇɺʇ ʠ ʥʘʨʫʰʝʥʠʝ ʦʙʨʘʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ʍʉ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʘʥʪʠʘʪʝʨʦʛʝʥʥʳʤ ʧʨʦʮʝʩʩʦʤ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ [34]. ɺ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʦʮʝʥʠʚʘʶʱʠʭ ʵʬʬʝʢʪʳ ʟʘʤʝʩʪʠʪʝʣʴʥʦʡ ʪʝʨʘʧʠʠ ʧʨʝʧʘʨʘʪʘʤʠ ʪʠʨʝʦʠʜʥʳʭ 

ʛʦʨʤʦʥʦʚ ʥʘ ʫʨʦʚʝʥʴ ʣʠʧʦʧʨʦʪʝʠʥʦʚ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʫʜʘʣʝʥʥʦʡ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʦʡ, ʥʝ ʙʳʣʦ 

ʦʙʥʘʨʫʞʝʥʦ ʠʟʤʝʥʝʥʠʷ ʩʦʦʪʥʦʰʝʥʠʷ ʘʧʦʣʠʧʦʧʨʦʪʝʠʥ (ʘʧʦ-ʉ3) (ʃʇɺʇ)/ʘʧʦ-ʉ3 (ʃʇʅʇ), 

ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʢʦʩʚʝʥʥʦ ʦʮʝʥʠʪʴ ʘʢʪʠʚʥʦʩʪʴ ʣʠʧʦʧʨʦʪʝʠʥʦʚʦʡ ʣʠʧʘʟʳ (ʃʇʃ). ʕʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʧʨʠ ʛʠʧʦʪʠʨʝʦʟʝ ʘʢʪʠʚʥʦʩʪʴ ʃʇʃ ʥʝ ʥʘʨʫʰʘʝʪʩʷ [36]. ɺʩʝ ʵʪʠ 

ʠʟʤʝʥʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʧʝʨʠ- ʠ ʧʦʩʪʤʝʥʦʧʘʫʟʘʣʴʥʦʤ ʧʝʨʠʦʜʘʭ, ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʦʨʛʘʥʠʟʤʝ ʞʝʥʱʠʥʳ [2]. ɼʝʬʠʮʠʪ ʵʩʪʨʦʛʝʥʦʚ ʪʘʢʞʝ ʤʦʞʝʪ 

ʠʛʨʘʪʴ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʠʟʤʝʥʝʥʠʠ ʦʙʤʝʥʘ ʛʣʶʢʦʟʳ ʠ ʠʥʩʫʣʠʥʘ. ɺ ʧʝʨʠʤʝʥʦʧʘʫʟʘʣʴʥʦʤ 

ʧʝʨʠʦʜʝ ʩʥʠʞʘʝʪʩʷ ʧʨʦʜʫʢʮʠʷ ʵʩʪʨʦʛʝʥʦʚ ʬʦʣʣʠʢʫʣʷʨʥʳʤ ʘʧʧʘʨʘʪʦʤ ʷʠʯʥʠʢʦʚ, ʥʦ ʚ ʩʪʨʦʤʝ 

ʧʨʦʜʦʣʞʘʝʪʩʷ ʩʝʢʨʝʮʠʷ ʠʭ ʘʥʜʨʦʛʝʥʥʳʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ. ʎʠʨʢʫʣʠʨʫʶʱʠʝ ʚ ʧʝʨʠʬʝʨʠ-

ʯʝʩʢʦʤ ʢʨʦʚʦʪʦʢʝ ʵʩʪʨʦʛʝʥʳ ʫ ʞʝʥʱʠʥ ʧʝʨʠʤʝʥʦʧʘʫʟʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʠʤʝʶʪ ʠ ʷʠʯʥʠʢʦʚʦʝ, ʠ 

ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ. ʆʙʨʘʟʫʶʱʠʡʩʷ ʚ ʵʪʠʭ ʩʪʨʫʢʪʫʨʘʭ ʘʥʜʨʦʩʪʝʥʜʠʦʥ 

ʧʦʜʚʝʨʛʘʝʪʩʷ ʧʨʝʚʨʘʱʝʥʠʷʤ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʪʢʘʥʷʭ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʞʠʨʦʚʦʡ ʪʢʘʥʠ) ʚ 

ʵʩʪʨʦʥ ʠ ʪʝʩʪʦʩʪʝʨʦʥ [26].   

     ɸʥʜʨʦʩʪʝʥʜʠʦʥ, ʪʝʩʪʦʩʪʝʨʦʥ, ʜʠʛʠʜʨʦʪʝʩʪʦʩʪʝʨʦʥ ʠʤʝʶʪ ʩʤʝʰʘʥʥʦʝ ʥʘʜʧʦʯʝʯʥʠʢʦʚʦ-

ʷʠʯʥʠʢʦʚʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ. ɺ ʧʝʨʠʦʜ ʧʦʩʪʤʝʥʦʧʘʫʟʳ ʷʠʯʥʠʢʠ ʩʝʢʨʝʪʠʨʫʶʪ ʚ 

ʧʝʨʠʬʝʨʠʯʝʩʢʠʡ ʢʨʦʚʦʪʦʢ ʦʢʦʣʦ 50% ʪʝʩʪʦʩʪʝʨʦʥʘ ʠ 30% ʘʥʜʨʦʩʪʝʥʜʠʦʥʘ [5] 

     ʆʙʤʝʥ ʠʥʩʫʣʠʥʘ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʘʣʴʥʦʤ ʧʝʨʠʦʜʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʀʈ ʥʘ ʬʦʥʝ 

ʘʥʜʨʦʠʜʥʦʛʦ ʦʞʠʨʝʥʠʷ. ʇʦ ʤʥʝʥʠʶ R. Krauss, ʀʈ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʥʝʨʝʜʢʦ ʤʦʞʝʪ ʙʳʪʴ 

ʮʝʥʪʨʦʤ çʟʘʧʫʪʘʥʥʦʡ ʧʘʫʪʠʥʳè ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 

[4,15]. 

     ɺʩʝ ʵʪʠ ʠʟʤʝʥʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʧʝʨʠ- ʠ ʧʦʩʪʤʝʥʦʧʘʫʟʘʣʴʥʦʤ ʧʝʨʠʦʜʘʭ, 

ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʦʨʛʘʥʠʟʤʝ ʞʝʥʱʠʥʳ [14]. 

    ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʄʉ ð ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʥʘʨʫʰʝʥʠʡ ʛʦʨʤʦʥʘʣʴʥʦʡ ʨʝʛʫʣʷʮʠʠ 

ʞʠʨʦʚʦʛʦ, ʫʛʣʝʚʦʜʥʦʛʦ, ʙʝʣʢʦʚʦʛʦ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʦʙʤʝʥʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʥʝʰʥʠʭ ʠ 

ʚʥʫʪʨʝʥʥʠʭ ʬʘʢʪʦʨʦʚ ʩ ʭʘʨʘʢʪʝʨʥʳʤ ʨʘʟʚʠʪʠʝʤ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 2 ʪʠʧʘ, ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ 

ʙʦʣʝʟʥʠ, ʦʞʠʨʝʥʠʷ, ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʠ ʧʦʩʣʝʜʫʶʱʠʭ ʠʟʤʝʥʝʥʠʡ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʠʰʝʤʠʯʝʩʢʦʛʦ ʛʝʥʝʟʘ.  

     ʂʨʠʪʝʨʠʷʤʠ ʜʠʘʛʥʦʩʪʠʢʠ ʄʉ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʤʠ ʨʘʙʦʯʝʡ ʛʨʫʧʧʦʡ ɺʆɿ ʚ 1998 ʛ. ʠ 

ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ, ʷʚʣʷʶʪʩʷ: ʥʘʣʠʯʠʝ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠ ʜʚʫʭ 

ʠʟ ʥʠʞʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ: 

     1. ɸʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ: ʩʠʩʪʦʣʠʯʝʩʢʦʝ ɸɼ ʚʳʰʝ 160 ʤʤ ʨʪ. ʩʪ. ʠʣʠ 

ʜʠʘʩʪʦʣʠʯʝʩʢʦʝ ɸɼ ʚʳʰʝ 90 ʤʤ ʨʪ. ʩʪ.; ʘ ʪʘʢʞʝ ʬʘʢʪ ʛʠʧʦʪʝʥʟʠʚʥʦʡ ʪʝʨʘʧʠʠ. 

     2. ɼʠʩʣʠʧʠʜʝʤʠʷ: ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʪʨʠʛʣʠʮʝʨʠʜʦʚ ʧʣʘʟʤʳ (Ò1,7 ʤʤʦʣʴ/ʣ) 

ʠ/ʠʣʠ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʭʦʣʝʩʪʝʨʠʥʘ ʣʠʧʦʧʨʦʪʝʠʜʦʚ ʚʳʩʦʢʦʡ. ʧʣʦʪʥʦʩʪʠ (ʍʉ ʃʇɺʇ) <0,9 

ʤʤʦʣʴ/ʣ ʜʣʷ ʤʫʞʯʠʥ, ʠ <1,0 ʤʤʦʣʴ/ʣ ʫ ʞʝʥʱʠʥ;  

     3. ʆʞʠʨʝʥʠʝ: ʠʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ (ʀʄʊ)>30 ʢʛ/ʤ2 ʠ/ʠʣʠ ʦʪʥʦʰʝʥʠʝ. ʦʢʨʫʞʥʦʩʪʠ ʪʘʣʠʠ 

ʢ ʦʢʨʫʞʥʦʩʪʠ ʙʝʜʝʨ >0,90 ʜʣʷ ʤʫʞʯʠʥ, >0,85 ʜʣʷ ʞʝʥʱʠʥ; 

     4. ʄʠʢʨʦʘʣʴʙʫʤʠʥʫʨʠʷ (ʩʢʦʨʦʩʪʴ ʵʢʩʢʨʝʮʠʠ ʘʣʴʙʫʤʠʥʦʚ ʩ ʤʦʯʦʡ (20 ʤʢʛ/ʤʠʥ). 

     ʆʜʥʘʢʦ ʧʨʘʢʪʠʯʝʩʢʠ ʩʨʘʟʫ ʧʦʩʣʝ ʚʳʭʦʜʘ ʢʨʠʪʝʨʠʝʚ, ʧʨʝʜʣʦʞʝʥʥʳʭ ɺʆɿ, ʩʪʘʣʠ 

ʦʙʩʫʞʜʘʪʴʩʷ ʠʭ ʥʝʜʦʩʪʘʪʢʠ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʨʠʪʝʨʠʝʚ ɺʆɿ ʚʦʟʤʦʞʥʳ ʥʝʜʦʦʮʝʥʢʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʚ ʧʦʧʫʣʷʮʠʠ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʚʳʷʚʣʝʥʠʝ 

ʧʘʮʠʝʥʪʦʚ ʚ ʨʘʥʥʝʡ ʬʘʟʝ ʟʘʙʦʣʝʚʘʥʠʷ. ʈʘʙʦʯʠʝ ʢʨʠʪʝʨʠʠ ʢʦʤʠʪʝʪʘ ʵʢʩʧʝʨʪʦʚ ʅʘʮʠʦʥʘʣʴʥʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʉʐɸ ʧʦ ʭʦʣʝʩʪʝʨʠʥʫ, ʧʦʩʚʷʱʝʥʥʦʡ ʚʳʷʚʣʝʥʠʶ, ʦʮʝʥʢʝ ʠ 

ʣʝʯʝʥʠʶ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʭʦʣʝʩʪʝʨʠʥʘ ʢʨʦʚʠ ʫ ʚʟʨʦʩʣʳʭ (Adult Treatment Panel III, ATP III), 

ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʚ 2001 ʛ., ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʪʚʝʯʘʶʪ ʢʘʢ ʢʣʠʥʠʯʝʩʢʠʤ ʥʫʞʜʘʤ, ʪʘʢ ʠ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ.  
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ʆʥʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ: 

 

ɸʙʜʦʤʠʥʘʣʴʥʦʝ ʦʞʠʨʝʥʠʝ 

(ʦʢʨʫʞʥʦʩʪʴ ʪʘʣʠʠ) 

ʄʫʞʯʠʥʳ>102 ʩʤ 

 

ɾʝʥʱʠʥʳ>88 ʩʤ 

ʊʨʠʛʣʠʮʝʨʠʜʳ Ò150 ʤʛ/ʜʣ (1,69 ʤʤʦʣʴ/ʣ 

ʍʦʣʝʩʪʝʨʠʥ (ʃʇɺʇ) ʄʫʞʯʠʥʳ <40 ʤʛ/ʜʣ (1,29 ʤʤʦʣʴ/ʣ) 

ɾʝʥʱʠʥʳ <50 ʤʛ/ʜʣ (1,04 ʤʤʦʣʴ/ʣ) 

ɸʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ Ò130/Ò85 ʤʤ.ʨʪ.ʩʪ. 

ɻʣʶʢʦʟʘ ʢʨʦʚʠ ʥʘʪʦʱʘʢ Ò110 ʤʛ/ʜʣ (6,1 ʤʤʦʣʴ/ʣ) 

 

 

ɼʠʘʛʥʦʟ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʠ ʥʘʣʠʯʠʠ ʪʨʝʭ ʠʣʠ ʙʦʣʝʝ 

ʫʢʘʟʘʥʥʳʭ ʧʨʠʟʥʘʢʦʚ. 

 

     ɼʠʘʛʥʦʩʪʠʢʘ ʛʠʧʦʪʠʨʝʦʟʘ ʚʝʩʴʤʘ ʢʦʥʢʨʝʪʥʘ ʠ ʜʦʩʪʫʧʥʘ. ʆʥʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʊʊɻ ʠ ʊ4, ʧʨʠ ʵʪʦʤ ʦʙʥʘʨʫʞʝʥʠʝ ʠʟʦʣʠʨʦʚʘʥʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʊʊɻ (4,0ï

10,0 ʤʄɽɼ/ʣ ʧʨʠ ʥʦʨʤʝ 0,4ï4,0 ʤɽɼ/ʣ) ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʫʙʢʣʠʥʠʯʝʩʢʦʤ ʛʠʧʦʪʠʨʝʦʟʝ, ʘ 

ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʊʊɻ ʠ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʊ4 ð ʦ ʷʚʥʦʤ ʠʣʠ ʤʘʥʠʬʝʩʪʥʦʤ 

ʛʠʧʦʪʠʨʝʦʟʝ. 

     ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʦʙʟʦʨʘ, ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʠ ʬʫʥʢʮʠʠ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʥʝʦʜʥʦʟʥʘʯʥʳ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, 

ʠʤʝʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʚʟʘʠʤʦʩʚʷʟʴ ʛʠʧʦʪʠʨʝʦʟʘ ʩ 

ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʝʡ, ʀɹʉ ʠ ʥʘʨʫʰʝʥʠʷʤʠ ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ, ʘ ʩ ʜʨʫʛʦʡ - ʥʘʨʫʰʝʥʠʷ 

ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʠ ʛʠʧʝʨʩʠʤʧʘʪʠʢʦʪʦʥʠʷ ʪʝʩʥʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʛʠʧʝʨʪʠʨʝʦʟʦʤ. ʇʨʠ ʵʪʦʤ 

ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʚʩʪʨʝʯʘʝʪʩʷ ʢʘʢ ʧʨʠ ʛʠʧʦ-, ʪʘʢ ʠ ʧʨʠ ʛʠʧʝʨʪʠʨʝʦʟʝ.          

      ʋʯʠʪʳʚʘʷ ʚʳʩʦʢʫʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʄʉ ʩʨʝʜʠ ʞʝʥʱʠʥ ʨʘʟʣʠʯʥʦʛʦ ʚʦʟʨʘʩʪʥʦʛʦ 

ʧʝʨʠʦʜʘ, ʦʩʦʙʝʥʥʦ ʚ ʧʝʨʠʦʜ ʤʝʥʦʧʘʫʟʳ ʠ ʥʘʣʠʯʠʝ ʥʘʨʫʰʝʥʠʡ ʬʫʥʢʮʠʠ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ 

ʫ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʞʝʥʱʠʥ, ʠʟʫʯʝʥʠʝ ʩʚʷʟʠ ʄʉ ʠ ʩʦʩʪʦʷʥʠʷ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʫ ʞʝʥʱʠʥ 

ʵʪʦʛʦ ʚʦʟʨʘʩʪʥʦʛʦ ʧʝʨʠʦʜʘ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʠ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
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ʌɸʂʊʆʈʓ,  ɺʃʀʗʖʑʀɽ  ʅɸ  ʇʈʆʈɽɿʓɺɸʅʀɽ ʇʆʉʊʆʗʅʅʓʍ 

ɿʋɹʆɺ 
     ɸ.ɾ. ɹʘʢʠʨʦʚʘ, ɹ.ʊ. ʆʩʧʘʥʦʚ, ʉ.ʊ. ʊʫʣʝʫʪʘʝʚʘ 

 

ʈɻʇ ʥʘ ʇʍɺ çʂʘʨʘʛʘʥʜʠʥʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʄʝʜʠʮʠʥʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪè, 

ʂʘʨʘʛʘʥʜʘ, ʂʘʟʘʭʩʪʘʥ 
     

ʇʨʦʨʝʟʳʚʘʥʠʝ ʧʦʩʪʦʷʥʥʳʭ ʟʫʙʦʚ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʢʦʪʦʨʳʡ ʚ ʥʦʨʤʝ ʤʦʞʝʪ ʟʘʥʠʤʘʪʴ 

ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʚʨʝʤʝʥʠ. ʅʘ ʥʝʛʦ ʚʣʠʷʝʪ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ: ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴ, ʭʘʨʘʢʪʝʨ 

ʧʠʪʘʥʠʷ, ʧʦʣʦʚʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ, ʨʦʞʜʝʥʠʝ ʨʘʥʴʰʝ ʩʨʦʢʘ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʩʠʩʪʝʤʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʛʦʨʤʦʥʘʣʴʥʳʝ ʬʘʢʪʦʨʳ, ʢʘʨʠʝʩ ʤʦʣʦʯʥʳʭ ʟʫʙʦʚ ʠ ʝʛʦ 

ʦʩʣʦʞʥʝʥʠʷ (ʨʘʥʥʷʷ ʧʦʪʝʨʷ ʚʨʝʤʝʥʥʳʭ ʟʫʙʦʚ), ʩʢʫʯʝʥʥʦʩʪʴ ʚ ʟʫʙʥʦʡ ʜʫʛʝ. ɺʩʣʝʜʩʪʚʠʝ ʚʣʷʥʠʷ ʤʥʦʞʝʩʪʚʘ 

ʬʘʢʪʦʨʦʚ ʚʘʞʥʦ ʟʥʘʥʠʝ ʪʦʯʥʳʭ ʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʨʝʟʳʚʘʥʠʷ ʟʫʙʦʚ ʚ ʧʦʧʫʣʷʮʠʠ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ 

ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʣʝʯʝʥʠʷ ʚʨʘʯʘʤʠ ʧʝʜʠʘʪʨʘʤʠ, ʩʪʦʤʘʪʦʣʦʛʘʤʠ ʨʘʟʣʠʯʥʳʭ ʧʨʦʬʠʣʝʡ. ɸ ʪʘʢʞʝ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ 

ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʧʨʦʛʨʘʤʤ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ ʟʫʙʦʯʝʣʶʩʪʥʳʭ ʘʥʦʤʘʣʠʡ. 

       ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʨʝʟʳʚʘʥʠʝ, ʬʘʢʪʦʨʳ, ʧʦʩʪʦʷʥʥʳʝ ʟʫʙʳ. 

 

     FACTORS  AFFECTING  PERMANENT  TEETH  ERUPTION  
A. Bakirova, S. Tuleutaeva, B. Ospanov 

 Karaganda State Medical University, Karaganda, Kazakhstan 
      

Eruption of teeth is a complex process that can normally take a fairly wide range of time. It is influenced by 

many factors: heredity, the nature of nutrition, sex early birth, socioeconomic factors, anthropometric data, systemic 

diseases, hormonal factors, dental caries and its complications (early loss of temporary teeth), congestion in the dental 

arch. Due to the influence of many factors, it is importal to know the exact chronological parameters of teething in the 

population for diagnosis and treatment planning by pediarticians, dentists of various profiles. And also, during planning 

and implementing programs to prevent dentoalveolar anomalies.        

     Key words: eruption, factors, permanent teeth. 

 

     ʊױʈɸפʊʓ  ʊɯʉʊɽʈɼɯר  ɾɸʈʓʇ  ʐʓנʋʓʅɸ  ᴄʉɽʈ ɽʊɽʊʐר  

ʌɸʂʊʆʈʃɸʈ 
     ɸ.ɾ. ɹʘʢʠʨʦʚʘ, ʉ.ʊ. ʊᴇʣʝʫʪʘʝʚʘ, ɹ.ʊ. ʆʩʧʘʥʦʚ 

    çפʘʨʘסʘʥʜʳ ʄʝʤʣʝʢʝʪʪʽʢ ʄʝʜʠʮʠʥʘ ʋʥʠʚʝʨʩʠʪʝʪʽè, פʘʨʘסʘʥʜʳ, פʘʟʘץʩʪʘʥ 
     
 ʊײʨʘץʪʳ ʪʽʩʪʝʨʜʽש ʞʘʨʳʧ ʰʳסʫ ᴇʪʝ ʢװʨʜʝʣʽ ʧʨʦʮʝʩʩ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʦʣ ץʘʣʳʧʪʳ ʞʘסʜʘʡʜʘ ʫʘץʪʪʳש 

ᴇʪʝ ʢʝש ʜʠʘʧʘʟʦʥʳʥ ʘʣʫ ʤװʤʢʽʥ. ʆסʘʥ ʢᴇʧʪʝʛʝʥ ʬʘʢʪʦʨʣʘʨ ᴅʩʝʨ ʝʪʝʜʽ: ʪץײʳʤ ץʫʘʣʘʫʰʳʣʳץ, ʪʘʤʘץʪʘʥʫ ʩʠʧʘʪʳ, 

ʞʳʥʳʩʪʳץ ʪʠʝʩʽʣʽʣʽʛʽ, ʪʫʫ ʤʝʨʳʽʤʽʥʝʥ ʙײʨʳʥ, ᴅʣʝʫʤʝʪʪʽʢʵʢʥʦʤʠʢʘʣʳץ ʬʘʢʪʦʨʣʘʨ, ʘʥʪʨʦʤʝʪʨʠʷʣʳץ ʜʝʨʝʢʪʝʨʽ, 

ʞװʡʝʣʽʢ ʘʫʨʫʣʘʨ, ʛʦʨʤʦʥʜʳץ ʬʘʢʪʦʨʣʘ, ʩװʪ ʪʽʩ ʞʝʛʽʩʽ ʞᴅʥʝ ʦʥʳש ʘʩץʳʥʫʣʘʨʳ (ʫʘץʳʪʰʘ ʪʽʩʪʝʨʜʽש ʝʨʪʝ ʞʦסʘʣʪʫ), 

ʪʽʩ ʜʦסʘʩʳʥʜʘ ʢʝשʽʩʪʽʢ ʞʝʪʽʩʧʝʫʰʽʣʽʛʽ. ʂᴇʧʪʝʛʝʥ ʬʘʢʪʦʨʣʘʨ ᴅʩʝʨʽʥʝʥ, ʧʝʜʠʘʪʨ, ʩʪʦʤʘʪʦʣʦʛ ʞʘʥʝᴅʨ ʪװʨʣʽ 

ʙʝʡʽʥʜʝʛʽ ʜᴅʨʠʛʝʨʣʝʨʛʝ ʜʠʘʛʥʦʩʪʠʢʘʣʘʫ ʞᴅʥʝ ʝʤ ʞʦʩʧʘʨʣʘʫ װʰʽʥ ʪʘʨʘʣʳʤʥʳש ʪʽʩʪʝʨʜʽש ʞʘʨʳʧ ʰʳסʫʳʥʳש ʜᴅʣ 
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ʭʨʦʥʦʣʦʛʠʷʣʳץ ʧʘʨʘʤʘʪʨʣʝʨʽʥ ʙʽʣʫ ʤʘשʳʟʜʳ. ʉʦʥʜʘʡ-ʘץ ʪʽʩʞʘץʩװʡʝʢ ʘʥʘʤʘʣʠʩʳʥʳש ʘʣʜʘʥ ʘʣʫ ʙʦʡʳʥʰʘ 

ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳ ʞʦʩʧʘʨʣʘʫ ʞᴅʥʝ ʞװʟʝʛʝ ʘʩʘʨʫ ʢʝʟʽʥʜʝ. 

     ʂʽʣʪ ʩᴇʟʜʝʨ: ʞʘʨʳʧ ʰʳסʫ, ʬʘʢʪʦʨʣʘʨ, ʪײʨʘץʪʳ ʪʽʩʪʝʨ.  

     
     ɺʚʝʜʝʥʠʝ 

     ʅʘʣʠʯʠʝ ʤʥʦʞʝʩʪʚʘ ʚʘʨʠʘʥʪʦʚ ʥʦʨʤʘʣʴʥʦʛʦ ʧʨʦʨʝʟʳʚʘʥʠʷ ʟʫʙʦʚ ʷʚʣʷʝʪʩʷ 

ʦʙʱʝʠʟʚʝʩʪʥʳʤ ʬʘʢʪʦʤ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʦʨʤ ʜʦʣʞʥʦ 

ʧʦʙʫʞʜʘʪʴ ʢʣʠʥʠʮʠʩʪʘ ʢ ʧʨʦʚʝʜʝʥʠʶ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ ʩ ʮʝʣʴʶ ʦʮʝʥʢʠ ʨʘʟʚʠʪʠʷ ʠ 

ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʦʙʨʘʪʠʚʰʝʛʦʩʷ ʧʘʮʠʝʥʪʘ. 

     ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ ʧʨʦʨʝʟʳʚʘʥʠʝʤ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʜʚʠʞʝʥʠʝ ʟʫʙʘ ʩ ʤʝʩʪʘ ʝʛʦ ʨʘʟʚʠʪʠʷ 

ʚ ʘʣʴʚʝʦʣʷʨʥʦʤ ʦʪʨʦʩʪʢʝ ʢ ʤʝʩʪʫ ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʚ ʧʦʣʦʩʪʠ ʨʪʘ. 

ʇʨʦʨʝʟʳʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʠ ʩʪʨʦʛʦ ʨʝʛʫʣʠʨʫʝʤʳʤ ʧʨʦʮʝʩʩʦʤ, ʩʦʩʪʦʷʱʠʤ ʠʟ ʧʷʪʠ 

ʵʪʘʧʦʚ: 1) ʜʚʠʞʝʥʠʝ ʜʦ ʧʨʦʨʝʟʳʚʘʥʠʷ, 2) ʚʥʫʪʨʠʢʦʩʪʥʳʡ, 3) ʧʨʦʙʦʜʝʥʠʝ ʩʣʠʟʠʩʪʦʡ, 4) 

ʧʨʝʦʢʢʣʶʟʠʦʥʥʳʡ, 5) ʧʦʩʪʦʢʢʣʶʟʠʦʥʥʳʡ. ɼʦʩʪʠʛʥʫʚ ʟʫʙʘ ʘʥʪʘʛʦʥʠʩʪʘ, ʩʢʦʨʦʩʪʴ 

ʧʨʦʨʝʟʳʚʘʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ, ʥʦ ʧʨʦʜʦʣʞʘʝʪʩʷ, ʢʦʤʧʝʥʩʠʨʫʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ 

ʠʩʪʠʨʘʥʠʝ, ʘ ʚ ʩʣʫʯʘʝ ʧʦʪʝʨʠ ʘʥʪʘʛʦʥʠʩʪʘ ʩʥʦʚʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ [1].  

ʊʨʝʪʠʡ ʵʪʘʧ ʧʨʦʨʝʟʳʚʘʥʠʷ, ʧʦʷʚʣʝʥʠʝ ʢʦʨʦʥʢʠ ʟʫʙʘ ʚ ʧʦʣʦʩʪʠ ʨʪʘ ʠʥʦʛʜʘ ʥʘʟʳʚʘʶʪ 

ʢʣʠʥʠʯʝʩʢʠʤ ʧʨʦʨʝʟʳʚʘʥʠʝʤ ʟʫʙʘ. ʀʤʝʥʥʦ ʵʪʦʪ ʵʪʘʧ ʥʘʭʦʜʠʪʩʷ ʚ ʟʦʥʝ ʦʩʦʙʦʛʦ ʠʥʪʝʨʝʩʘ 

ʩʨʝʜʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʫʯʝʥʳʭ ʨʘʟʥʳʭ ʦʙʣʘʩʪʝʡ. ʊʘʢ ʢʘʢ ʟʥʘʥʠʝ ʚʨʝʤʝʥʠ ʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʦʨʝʟʳʚʘʥʠʷ ʟʫʙʦʚ ʦʯʝʥʴ ʚʘʞʥʦ ʚ ʧʣʘʥʠʨʦʚʘʥʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʜʝʪʝʡ ʠ ʚʦ ʤʥʦʛʠʭ ʦʪʨʘʩʣʷʭ ʢʣʠʥʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ: ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʘʷ ʠ ʜʝʪʩʢʘʷ 

ʩʪʦʤʘʪʦʣʦʛʠʷ, ʦʨʪʦʜʦʥʪʠʷ ʠ ʭʠʨʫʨʛʠʯʝʩʢʘʷ ʩʪʦʤʘʪʦʣʦʛʠʷ. ɸ ʪʘʢʞʝ ʜʦʧʦʣʥʷʝʪ ʧʨʠʟʥʘʢʠ 

ʟʨʝʣʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʚʦʟʨʘʩʪʘ ʨʝʙʝʥʢʘ. 

     ʇʨʦʨʝʟʳʚʘʥʠʝ ʧʦʩʪʦʷʥʥʳʭ ʟʫʙʦʚ ʚ ʧʦʣʦʩʪʴ ʨʪʘ ʚ ʥʦʨʤʝ ʤʦʞʝʪ ʟʘʥʠʤʘʪʴ ʜʦʚʦʣʴʥʦ 

ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʚʨʝʤʝʥʠ. ʅʘ ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ ʚʣʠʷʝʪ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ 

ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʣʦʢʘʣʴʥʳʝ ʠ ʦʙʱʠʝ. ʂ ʦʙʱʠʤ ʦʪʥʦʩʷʪʩʷ: ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴ, ʭʘʨʘʢʪʝʨ 

ʧʠʪʘʥʠʷ, ʧʦʣʦʚʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ, ʨʦʞʜʝʥʠʝ ʨʘʥʴʰʝ ʩʨʦʢʘ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʬʘʢʪʦʨʳ, ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʩʠʩʪʝʤʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʛʦʨʤʦʥʘʣʴʥʳʝ ʬʘʢʪʦʨʳ. ʂ 

ʣʦʢʘʣʴʥʳʤ ʦʪʥʦʩʷʪʩʷ ʪʘʢʠʝ, ʢʘʢ ʢʘʨʠʝʩ ʤʦʣʦʯʥʳʭ ʟʫʙʦʚ ʠ ʝʛʦ ʦʩʣʦʞʥʝʥʠʷ (ʨʘʥʥʷʷ ʧʦʪʝʨʷ 

ʚʨʝʤʝʥʥʳʭ ʟʫʙʦʚ), ʩʢʫʯʝʥʥʦʩʪʴ ʚ ʟʫʙʥʦʡ ʜʫʛʝ ʠʣʠ ʪʨʘʚʤʘ ʤʦʣʦʯʥʳʭ ʠ ʬʦʨʤʠʨʫʶʱʠʭʩʷ 

ʧʦʩʪʦʷʥʥʳʭ ʟʫʙʦʚ. 

     ʎʝʣʴ 

     ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʙʱʠʝ ʠ ʣʦʢʘʣʴʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʧʨʦʨʝʟʳʚʘʥʠʝ ʟʫʙʦʚ 

ʧʦʩʪʦʷʥʥʦʛʦ ʧʨʠʢʫʩʘ 

     ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

     ɼʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʚʣʠʷʥʠʠ ʦʙʱʠʭ ʠ ʣʦʢʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʧʨʦʨʝʟʳʚʘʥʠʝ ʧʦʩʪʦʷʥʥʳʭ ʟʫʙʦʚ, ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ ʘʥʘʣʠʟ ʠʤʝʶʱʠʭʩʷ ʧʫʙʣʠʢʘʮʠʡ ʚ ʙʘʟʘʭ 

ʩʪʘʪʝʡ PubMed, Cochrane, MEDLINE. ʂʣʶʯʝʚʳʤʠ ʩʣʦʚʘʤʠ ʜʣʷ ʧʦʠʩʢʘ ʙʳʣʠ çʩʨʦʢʠ 

ʧʨʦʨʝʟʳʚʘʥʠʷè, çʟʘʧʦʟʜʘʣʦʝ ʧʨʦʨʝʟʳʚʘʥʠʝè, çʫʩʢʦʨʝʥʥʦʝ ʧʨʦʨʝʟʳʚʘʥʠʝè, çʟʘʪʨʫʜʥʝʥʥʦʝ 

ʧʨʦʨʝʟʳʚʘʥʠʝè. ɹʳʣʦ ʦʪʦʙʨʘʥʦ 47 ʩʪʘʪʝʡ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʢʦʪʦʨʳʭ 

ʠʤʝʣʠ ʜʠʟʘʡʥ ʩʣʫʯʘʡ-ʢʦʥʪʨʦʣʴ, ʜʣʠʪʝʣʴʥʳʝ ʢʦʛʦʨʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

     ʈʝʟʫʣʴʪʘʪʳ 

     ʅʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴ 

     ɺ ʨʘʟʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʩʨʦʢʠ ʧʨʦʨʝʟʳʚʘʥʠʷ ʟʫʙʦʚ ʦʪʣʠʯʘʶʪʩʷ ʚ ʙʦʣʴʰʝʡ ʠʣʠ ʤʝʥʴʰʝʡ 

ʤʝʨʝ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʣʠʷʥʠʝʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴʶ. ʂ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ, ʪʦ ʝʩʪʴ ʛʝʥʝʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ ʦʪʥʦʩʷʪ ʢʘʢ ʵʪʥʠʯʝʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ, 
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ʪʘʢ ʠ ʧʦʣʦʚʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʨʦʢʠ ʧʨʦʨʝʟʳʚʘʥʠʷ ʫ 

ʘʬʨʠʢʘʥʩʢʠʭ ʜʝʪʝʡ ʦʧʝʨʝʞʘʶʪ ʧʦʢʘʟʘʪʝʣʠ ʘʟʠʘʪʩʢʠʭ ʠ ʢʘʚʢʘʟʩʢʠʭ ʩʚʝʨʩʪʥʠʢʦʚ [2]. ɸ ʪʘʢʞʝ 

ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʩʨʦʢʦʚ ʧʨʦʨʝʟʳʚʘʥʠʷ ʧʦʩʪʦʷʥʥʳʭ ʟʫʙʦʚ ʫ ʜʝʪʝʡ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʉʐɸ, ʙʳʣʦ 

ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʫ ʘʬʨʦʘʤʝʨʠʢʘʥʮʝʚ ʧʨʦʮʝʩʩ ʩʤʝʥʳ ʥʘʩʪʫʧʘʝʪ ʨʘʥʴʰʝ [3]. ɹʦʣʴʰʠʥʩʪʚʦ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʩʦʛʣʘʩʥʳ ʩ ʫʪʚʝʨʞʜʝʥʠʝʤ, ʯʪʦ ʩʨʦʢʠ ʧʨʦʨʝʟʳʚʘʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʦʩʪʦʷʥʥʳʭ ʟʫʙʦʚ ʫ ʜʝʚʦʯʝʢ ʙʳʩʪʨʝʝ, ʯʝʤ ʫ ʤʘʣʴʯʠʢʦʚ [4]. ʇʦʨʷʜʦʢ ʧʨʦʨʝʟʳʚʘʥʠʷ ʟʫʙʦʚ 

ʛʝʥʝʪʠʯʝʩʢʠ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥ. ɺ ʧʝʨʝʢʨʝʩʪʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 2 650 ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ 

ʀʦʨʜʘʥʠʠ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʦʣʠʤʦʨʬʠʟʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʦʨʝʟʳʚʘʥʠʷ ʧʦʩʪʦʷʥʥʳʭ ʟʫʙʦʚ 

ʯʘʱʝ ʚʦ ʚʪʦʨʦʡ ʬʘʟʝ ʧʨʦʨʝʟʳʚʘʥʠʷ, ʯʝʤ ʚ ʧʝʨʚʦʡ. ɸ ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʤʘʣʴʯʠʢʦʚ ʠ 

ʜʝʚʦʯʝʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʦʨʝʟʳʚʘʥʠʷ ʥʘ ʚʝʨʭʥʝʡ ʯʝʣʶʩʪʠ ʙʦʣʝʝ ʩʭʦʞʠ, ʯʝʤ ʥʘ ʥʠʞʥʝʡ 

[5]. ɺ 6-ʣʝʪʥʝʤ ʧʨʦʩʧʝʢʪʠʚʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʝʪʝʡ ʚ ɹʝʣʴʛʠʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 21 ʚʘʨʠʘʮʠʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʦʨʝʟʳʚʘʥʠʷ ʥʘ ʚʝʨʭʥʝʡ ʯʝʣʶʩʪʠ ʠ 15-22 ʚʘʨʠʘʮʠʠ ʥʘ ʥʠʞʥʝʡ, ʘ ʪʘʢʞʝ 

ʙʦʣʝʝ ʷʚʥʳʡ ʧʦʣʦʚʦʡ ʜʠʤʦʨʬʠʟʤ ʚʦ ʚʪʦʨʦʡ ʬʘʟʝ ʧʨʦʨʝʟʳʚʘʥʠʷ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʦʨʝʟʳʚʘʥʠʷ ʥʘ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʯʝʣʶʩʪʷʭ, ʥʠʞʥʷʷ ʯʝʣʶʩʪʴ 

ʦʢʘʟʘʣʘʩʴ ʤʝʥʝʝ ʚʘʨʠʘʙʝʣʴʥʦʡ ʫ ʜʝʚʦʯʝʢ. ʉʪʦʠʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʝʩʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʦʧʨʝʜʝʣʝʥʳ ʧʦ ʤʝʜʠʘʥʝ ʧʨʦʨʝʟʳʚʘʥʠʷ, ʪʦ ʠʭ ʩʪʦʠʪ ʦʞʠʜʘʪʴ ʣʠʰʴ ʚ 8-16% ʩʣʫʯʘʝʚ [6]. ʂʘʢ 

ʧʦʢʘʟʘʣʦ ʜʣʠʪʝʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 40 ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩ ʤʘʩʩʦʡ ʤʝʥʝʝ 1500 ʛ, ʥʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʦʨʝʟʳʚʘʥʠʷ ʟʫʙʦʚ ʥʝ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʷ ʧʦʣ, ʧʠʪʘʥʠʝ ʚʦ ʚʨʝʤʷ 

ʨʦʞʜʝʥʠʷ ʠ ʚʝʩ ʧʨʠ ʨʦʞʜʝʥʠʠ. ʏʪʦ ʝʱʝ ʨʘʟ ʧʦʜʯʝʨʢʠʚʘʝʪ ʛʝʥʝʪʠʯʝʩʢʫʶ 

ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʩʪʴ [7]. 

     ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʣʠʷʥʠʷ ʛʝʥʝʪʠʢʠ ʥʘ ʩʨʦʢʠ ʧʨʦʨʝʟʳʚʘʥʠʷ ʟʫʙʦʚ, ʧʨʦʚʦʜʠʚʰʝʤʩʷ 

ʩʨʝʜʠ ʙʣʠʟʥʝʮʦʚ ʚ ʀʥʜʠʠ, ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚʣʠʷʥʠʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʙʦʣʝʝ ʚʳʨʘʞʝʥʦ ʥʘ 

ʟʫʙʘʭ ʚʝʨʭʥʝʡ ʯʝʣʶʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʠʞʥʝʡ. ɺ 37% ʩʣʫʯʘʝʚ ʫ ʦʜʥʦʷʡʮʝʚʳʭ ʙʣʠʟʥʝʮʦʚ 

ʠʤʝʣʠʩʴ ʦʪʣʠʯʠʷ ʚ ʧʨʦʨʝʟʳʚʘʥʠʠ ʧʦʩʪʦʷʥʥʳʭ ʟʫʙʦʚ. ɸ ʪʘʢʞʝ, ʯʪʦ ʛʝʥʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ 

ʦʧʨʝʜʝʣʷʶʪ ʥʘ 60% ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʦʤʝʞʫʪʢʘ ʤʝʞʜʫ ʜʚʫʤʷ ʘʢʪʠʚʥʳʤʠ ʬʘʟʘʤʠ 

ʧʨʦʨʝʟʳʚʘʥʠʷ ʧʦʩʪʦʷʥʥʳʭ ʟʫʙʦʚ [8]. 

     ɺ ɸʚʩʪʨʘʣʠʠ ʧʨʦʚʦʜʠʪʩʷ ʢʦʛʦʨʪʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʥʘʯʘʣʦʩʴ ʚ ʢʦʥʮʝ 1980-ʭ ʛʛ. 

ɼʘʥʥʘʷ ʢʦʛʦʨʪʘ ʙʣʠʟʥʝʮʦʚ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʟʫʙʦʚ ʠ ʯʝʣʶʩʪʝʡ, ʷʚʣʷʝʪʩʷ 

ʩʘʤʦʡ ʙʦʣʴʰʦʡ ʚ ʤʠʨʝ [9]. ʉʨʝʜʠ ʫʯʘʩʪʥʠʢʦʚ ʨʘʟʥʳʝ ʚʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ ʙʣʠʟʥʝʮʦʚ (900 

ʯʝʣʦʚʝʢ) ʠ ʠʭ ʩʝʤʴʠ (1 200 ʯʝʣʦʚʝʢ). ʇʦ ʜʘʥʥʳʤ ʩʦʙʨʘʥʥʳʭ ʩ ʪʝʭ, ʢʪʦ ʩʪʘʣ ʫʯʘʩʪʥʠʢʦʤ ʩ 

ʨʦʞʜʝʥʠʷ, ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʛʝʥʝʪʠʯʝʩʢʠʡ ʬʘʢʪʦʨ ʩʠʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʚʘʨʠʘʮʠʠ ʚ ʩʨʦʢʘʭ 

ʧʨʦʨʝʟʳʚʘʥʠʷ ʚʨʝʤʝʥʥʳʭ ʟʫʙʦʚ, ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʨʘʩʯʝʪʝ 82-94% ʜʣʷ ʤʘʣʴʯʠʢʦʚ, 71-96% 

ʜʣʷ ʜʝʚʦʯʝʢ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʙʦʣʴʰʦʡ, ʥʦ ʟʥʘʯʠʤʳʡ ʚʢʣʘʜ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [10]. 

ɻʝʥʝʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʠʣʦ ʦʧʨʝʜʝʣʠʪʴ ʚʣʠʷʥʠʝ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ ʥʘ ʟʫʙʥʦʡ 

ʬʝʥʦʪʠʧ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ ʥʘ 30-90%, ʧʨʝʜʧʦʣʘʛʘʷ 10-70% ʚʥʦʩʠʪ ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ [11]. 

ʉʦʚʤʝʩʪʥʦ ʩ ʜʨʫʛʠʤʠ ʫʯʝʥʳʤʠ, ʚʦʚʣʝʯʝʥʥʳʤʠ ʚ ʜʘʥʥʫʶ ʨʘʙʦʪʫ, ʠʟʫʯʘʝʪʩʷ ʥʘʩʣʝʜʫʝʤʦʩʪʴ 

ʧʨʘʚʦ- ʠ ʣʝʚʦʨʫʢʦʩʪʠ ʫ 54 270 ʘʚʩʪʨʘʣʠʡʩʢʠʭ ʠ ʛʦʣʣʘʥʜʩʢʠʭ ʙʣʠʟʥʝʮʦʚ ʠ ʠʭ ʨʦʜʥʳʭ ʙʨʘʪʴʝʚ 

ʠ ʩʝʩʪʝʨ [12]. ʊʘʢʞʝ ʠʟʫʯʘʝʪʩʷ ʙʠʣʘʪʝʨʘʣʴʥʦʩʪʴ ʧʨʦʨʝʟʳʚʘʥʠʷ ʠ ʬʝʥʦʤʝʥ ʟʝʨʢʘʣʴʥʦʛʦ 

ʦʪʦʙʨʘʞʝʥʠʷ ʚ ʧʨʦʨʝʟʳʚʘʥʠʠ ʫ ʙʣʠʟʥʝʮʦʚ ʩ ʧʦʤʦʱʴʶ ʩʙʦʨʘ ʦʙʨʘʟʮʦʚ ɼʅʂ [13]. ɺʳʷʚʣʝʥʦ, 

ʯʪʦ ʫ ʙʣʠʟʥʝʮʦʚ ʛʠʧʦʧʣʘʟʠʷ ʵʤʘʣʠ ʚʩʪʨʝʯʘʝʪʩʷ ʯʘʱʝ, ʯʝʤ ʫ ʠʭ ʨʦʜʥʳʭ ʙʨʘʪʴʝʚ ʠ ʩʝʩʪʝʨ ʥʝ 

ʙʣʠʟʥʝʮʦʚ [14]. 

     ʉʫʱʝʩʪʚʫʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ, ʚʣʠʷʶʱʠʝ ʥʘ ʧʨʦʨʝʟʳʚʘʥʠʝ 

ʟʫʙʦʚ. ʉʦʦʙʱʘʝʪʩʷ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʚʝʜʝʪ ʢ ʟʘʜʝʨʞʢʝ ʧʨʦʨʝʟʳʚʘʥʠʷ, ʘ ʥʝʢʦʪʦʨʳʝ 

ʧʨʠʚʦʜʷʪ ʢ ʧʦʣʥʦʤʫ ʦʪʩʫʪʩʪʚʠʶ ʧʨʦʨʝʟʳʚʘʥʠʷ [15]. ɻʝʥʝʪʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ 

ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: 1) ʚʣʠʷʶʱʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʤʘʣʠ ʠʣʠ/ʠ ʟʫʙʥʦʛʦ ʬʦʣʣʠʢʫʣʘ 
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(ʥʝʩʦʚʝʨʰʝʥʥʳʡ ʘʤʝʣʦʛʝʥʝʟ, ʤʫʢʦʧʦʣʠʩʘʭʘʨʠʜʦʟ VI), 2) ʥʘʨʫʰʘʶʱʠʝ ʘʢʪʠʚʥʦʩʪʴ 

ʦʩʪʝʦʢʣʘʩʪʦʚ (ʢʣʝʡʜʦʢʨʘʥʠʘʣʴʥʘʷ ʜʠʩʧʣʘʟʠʷ, ʦʩʪʝʦʧʝʪʨʦʟ) [16]. 

     ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʦʚʘʷ, ʵʪʥʠʯʝʩʢʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ, ʛʝʥʝʪʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ 

ʷʚʣʷʶʪʩʷ ʬʘʢʪʦʨʦʤ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ, ʚʣʠʷʶʱʠʤ ʥʘ ʧʨʦʨʝʟʳʚʘʥʠʝ ʧʦʩʪʦʷʥʥʳʭ ʟʫʙʦʚ. 

     ʇʠʪʘʥʠʝ 

     ʍʦʪʷ ʧʨʦʨʝʟʳʚʘʥʠʝ ʩʯʠʪʘʝʪʩʷ ʧʨʦʮʝʩʩʦʤ, ʦʙʫʩʣʦʚʣʝʥʥʳʤ ʛʝʥʝʪʠʯʝʩʢʠ, ʩʚʷʟʴ 

ʭʘʨʘʢʪʝʨʘ ʧʠʪʘʥʠʷ ʠ ʧʨʦʨʝʟʳʚʘʥʠʷ ʟʫʙʦʚ ʷʚʣʷʝʪʩʷ ʥʝʦʩʧʦʨʠʤʳʤ ʬʘʢʪʦʤ. ɺ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʤ 

ʢʦʛʦʨʪʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʨʦʚʝʜʝʥʥʦʤ ʥʘ ɻʘʠʪʠ, ʜʦʢʘʟʘʥʦ, ʯʪʦ ʙʝʣʢʦʚʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʠ ʥʠʟʢʦʨʦʩʣʦʩʪʴ ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʟʘʧʦʟʜʘʣʳʤ ʧʨʦʨʝʟʳʚʘʥʠʝʤ ʚʨʝʤʝʥʥʳʭ ʠ 

ʧʦʩʪʦʷʥʥʳʭ ʟʫʙʦʚ [17]. ʆʜʥʘʢʦ ʫʩʪʘʥʦʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʩʥʠʞʝʥʠʝ ʂʇʋ ʫ 

ʧʦʜʨʦʩʪʢʦʚ ʧʨʠ ʙʝʣʢʦʚʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʚ ʨʘʥʥʝʤ ʜʝʪʩʪʚʝ [18]. ɼʣʠʪʝʣʴʥʳʡ 

ʠʣʠ ʧʦʩʪʦʷʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ʧʠʪʘʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʟʘʧʦʟʜʘʣʦʤʫ ʧʨʦʨʝʟʳʚʘʥʠʶ ʧʦʩʪʦʷʥʥʳʭ 

ʟʫʙʦʚ ʚ ʧʝʨʚʦʡ ʬʘʟʝ ʧʨʦʨʝʟʳʚʘʥʠʷ, ʥʦ ʧʦʩʣʝ 11 ʣʝʪ ʨʘʟʥʠʮʳ ʚ ʧʨʦʨʝʟʳʚʘʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ 

[19]. ʀʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʦʚʝʜʝʥʥʦʝ ʩʨʝʜʠ 1 554 ʬʠʣʠʧʧʠʥʩʢʠʭ ʧʦʜʨʦʩʪʢʦʚ ʦʪ 10 ʜʦ 13 ʣʝʪ ʩ 

ʢʘʢʦʡ-ʣʠʙʦ ʠʟ ʬʦʨʤ ʥʝʜʦʝʜʘʥʠʷ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʨʝʟʘʚʰʠʭʩʷ ʧʦʩʪʦʷʥʥʳʭ 

ʟʫʙʦʚ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʩʚʝʨʩʪʥʠʢʦʚ, ʧʨʠ ʵʪʦʤ ʫ ʜʝʚʦʯʝʢ 13 ʣʝʪ ʨʘʟʥʠʮʘ ʚ ʧʨʦʨʝʟʳʚʘʥʠʠ ʥʝ 

ʦʧʨʝʜʝʣʷʣʘʩʴ, ʯʪʦ ʦʙʲʷʩʥʷʣʦʩʴ ʧʫʙʝʨʪʘʪʥʳʤ ʩʢʘʯʢʦʤ [20]. ʅʦ ʧʨʠ ʠʟʙʳʪʦʯʥʦʤ ʧʠʪʘʥʠʠ, 

ʦʞʠʨʝʥʠʠ, ʦʪʤʝʯʘʝʪʩʷ ʨʘʥʥʝʝ ʧʨʦʨʝʟʳʚʘʥʠʝ: ʚ ʩʨʝʜʥʝʤ ʥʘ 1,44 ʧʦʩʪʦʷʥʥʳʡ ʟʫʙ ʙʦʣʴʰʝ ʚ 

ʩʤʝʥʥʦʤ ʧʨʠʢʫʩʝ ʫ ʜʝʪʝʡ, ʩʪʨʘʜʘʚʰʠʭ ʦʞʠʨʝʥʠʝʤ, ʯʝʤ ʫ ʠʭ ʩʚʝʨʩʪʥʠʢʦʚ [21]. ʊʦ ʝʩʪʴ ʠʟ 

ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʦʩʪʦʷʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ʧʠʪʘʥʠʷ ʠʣʠ ʪʦʣʴʢʦ ʚ ʨʘʥʥʝʤ 

ʚʦʟʨʘʩʪʝ ʧʨʠʚʦʜʠʪ ʢ ʦʪʩʪʘʚʘʥʠʶ ʨʘʟʚʠʪʠʷ ʟʫʙʦʚ ʧʦʩʪʦʷʥʥʦʛʦ ʧʨʠʢʫʩʘ. 

     ɼʣʠʥʘ ʠ ʤʘʩʩʘ ʪʝʣʘ 

     ɼʣʠʥʘ ʠ ʤʘʩʩʘ ʪʝʣʘ ʷʚʣʷʶʪʩʷ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʦʪʨʘʞʘʶʱʠʤʠ ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ 

ʨʝʙʝʥʢʘ, ʠ ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʜʨʫʛʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʟʨʝʣʦʩʪʠ. ʅʘ ʜʘʥʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʧʠʪʘʥʠʝ ʠ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴ. ɺ ʨʘʥʝʝ 

ʧʨʦʚʦʜʠʚʰʠʭʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʫʩʪʘʥʦʚʣʝʥʘ ʧʨʷʤʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʩʚʷʟʴ ʨʦʩʪʘ ʠ ʚʝʩʘ ʩ 

ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʩʪʦʷʥʥʳʭ ʟʫʙʦʚ ʚ ʧʦʣʦʩʪʠ ʨʪʘ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʯʝʤ ʙʦʣʴʰʝ ʜʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, 

ʪʝʤ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʪʦʷʥʥʳʭ ʟʫʙʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʜʝʪʝʡ. ʀ ʥʘʦʙʦʨʦʪ, ʥʠʟʢʘʷ ʤʘʩʩʘ ʠ 

ʜʣʠʥʘ ʪʝʣʘ ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ ʟʘʧʦʟʜʘʣʳʤ ʧʨʦʨʝʟʳʚʘʥʠʝʤ ʧʦʩʪʦʷʥʥʳʭ ʟʫʙʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʝ 1 

041 ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ ʚ ʋʛʘʥʜʝ ʚ 2013 ʛʦʜʫ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʤʘʩʩʘ ʪʝʣʘ ʥʝ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʤʦʛʦ 

ʚʣʠʷʥʠʷ ʥʘ ʧʨʦʨʝʟʳʚʘʥʠʝ ʟʫʙʦʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʤʘʩʩʘ ʪʝʣʘ ʢʦʨʨʝʣʠʨʫʝʪ ʩʦ ʩʨʝʜʥʠʤʠ ʩʨʦʢʘʤʠ 

ʧʨʦʨʝʟʳʚʘʥʠʷ (ʚ 50% ʟʫʙʦʚ) [22]. ʈʘʙʦʪʘ 2015 ʛʦʜʘ, ʧʨʦʚʝʜʝʥʥʘʷ ʩʨʝʜʠ 1 125 ʜʝʪʝʡ ʠ 

ʧʦʜʨʦʩʪʢʦʚ ʚ ʀʨʘʢʝ, ʚʳʷʚʠʣʘ ʢʦʨʨʝʣʷʮʠʶ ʤʝʞʜʫ ʤʘʩʩʦʡ ʪʝʣʘ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʧʨʦʨʝʟʘʚʰʠʭʩʷ 

ʧʦʩʪʦʷʥʥʳʭ ʟʫʙʦʚ ʢʘʢ ʫ ʤʘʣʴʯʠʢʦʚ, ʪʘʢ ʠ ʫ ʜʝʚʦʯʝʢ, ʥʦ ʢʦʨʨʝʣʷʮʠʷ ʜʣʠʥʳ ʪʝʣʘ ʩ 

ʧʨʦʨʝʟʳʚʘʥʠʝʤ ʦʧʨʝʜʝʣʷʣʘʩʴ ʪʦʣʴʢʦ ʫ ʜʝʚʦʯʝʢ. ɸʚʪʦʨʳ ʦʙʲʷʩʥʷʶʪ ʵʪʦ ʝʩʪʝʩʪʚʝʥʥʳʤʠ 

ʛʝʥʜʝʨʥʳʤʠ ʦʪʣʠʯʠʷʤʠ, ʧʨʦʷʚʣʷʶʱʠʤʠʩʷ ʫ ʜʝʚʦʯʝʢ ʨʘʥʴʰʝ. ɺ ʦʙʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ (ʋʛʘʥʜʘ 

ʠ ʀʨʘʢ) ʧʨʦʚʝʨʷʣʦʩʴ ʥʘʣʠʯʠʝ ʢʦʨʨʝʣʷʮʠʠ ʠʥʜʝʢʩʘ ʤʘʩʩʳ ʪʝʣʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʨʝʟʘʚʰʠʭʩʷ 

ʧʦʩʪʦʷʥʥʳʭ ʟʫʙʦʚ, ʥʦ ʦʥʘ ʦʪʩʫʪʩʪʚʦʚʘʣʘ, ʚʚʠʜʫ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʧʨʦʪʠʚʦʨʝʯʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʚʣʠʷʥʠʷ ʤʘʩʩʳ ʠ ʜʣʠʥʳ ʪʝʣʘ, ʢʦʪʦʨʳʝ ʠ ʩʦʩʪʘʚʣʷʶʪ ʜʘʥʥʳʡ ʠʥʜʝʢʩ [23]. ʍʦʪʷ ʚ 2017 ʛʦʜʫ 

ʚʳʰʣʘ ʨʘʙʦʪʘ ʠʥʜʠʡʩʢʠʭ ʫʯʝʥʳʭ, ʜʦʢʘʟʳʚʘʶʱʘʷ ʥʘʣʠʯʠʝ ʩʚʷʟʠ ʀʄʊ, ʚʝʩʘ ʧʨʠ ʨʦʞʜʝʥʠʠ, 

ʧʨʠʚʳʯʝʢ ʧʠʪʘʥʠʷ [24]. ʀʟ ʚʳʰʝ ʫʢʘʟʘʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʦʢʘ ʪʦʣʴʢʦ ʤʘʩʩʘ ʪʝʣʘ ʷʚʣʷʝʪʩʷ 

ʧʦʢʘʟʘʪʝʣʝʤ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʜʦʩʪʦʚʝʨʥʦ ʢʦʨʨʝʣʠʨʫʶʱʠʤ ʩ ʧʨʦʨʝʟʳʚʘʥʠʝʤ ʟʫʙʦʚ 

ʧʦʩʪʦʷʥʥʦʛʦ ʧʨʠʢʫʩʘ. 
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ʉʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ 

     ʇʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʜʝʪʠ, ʞʠʚʫʱʠʝ ʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠ ʙʦʣʝʝ ʙʣʘʛʦʧʦʣʫʯʥʳʭ 

ʩʝʤʴʷʭ, ʧʦʣʫʯʘʶʪ ʙʦʣʴʰʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʤʝʶʪ ʦʧʝʨʝʞʘʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ [25]. 

ʆʜʥʘʢʦ ʨʷʜ ʩʦʚʨʝʤʝʥʥʳʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʦʢʘʟʳʚʘʝʪ ʦʩʧʘʨʠʚʘʝʪ ʩʣʦʞʠʚʰʝʝʩʷ ʤʥʝʥʠʝ. ɺ 9-

ʣʝʪʥʝʤ ʢʦʛʦʨʪʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʪʤʝʯʝʥʦ ʦʪʩʫʪʩʪʚʠʝ ʢʘʢʦʛʦ-ʣʠʙʦ ʚʣʠʷʥʠʷ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʥʘ ʩʨʦʢʠ ʧʨʦʨʝʟʳʚʘʥʠʷ ʟʫʙʦʚ ʢʘʢ ʧʦʩʪʦʷʥʥʦʛʦ, ʪʘʢ ʠ ʚʨʝʤʝʥʥʦʛʦ 

ʧʨʠʢʫʩʘ. ɸ ʪʘʢʞʝ ʥʝ ʟʘʤʝʯʝʥʦ ʩʚʷʟʠ ʩʨʦʢʦʚ ʧʨʦʨʝʟʳʚʘʥʠʷ ʤʦʣʦʯʥʳʭ ʠ ʧʦʩʪʦʷʥʥʳʭ ʟʫʙʦʚ 

[26]. ɺ 12-ʣʝʪʥʝʤ ʢʦʛʦʨʪʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʨʦʚʦʜʠʚʰʝʤʩʷ ʚ 2016 ʛʦʜʫ ʚ ɻʦʥʢʦʥʛʝ, ʪʘʢʞʝ ʥʝ 

ʚʳʷʚʣʝʥʦ ʩʚʷʟʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʩʝʤʴʠ ʩ ʧʨʦʨʝʟʳʚʘʥʠʝʤ ʟʫʙʦʚ ʨʝʙʝʥʢʘ 

[27]. ʇʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʜʝʪʝʡ ʚ ɹʨʘʟʠʣʠʠ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʠʤʦʛʦ ʚʣʠʷʥʠʷ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʦʜʠʪʝʣʝʡ ʥʘ ʧʨʦʮʝʩʩ ʩʤʝʥʳ ʟʫʙʦʚ [28]. ʍʦʪʷ ʚ ʀʥʜʠʠ ʧʨʠ 

ʦʙʩʣʝʜʦʚʘʥʠʠ ʜʦʰʢʦʣʴʥʠʢʦʚ ʚ 2017 ʛʦʜʫ ʚʳʷʚʣʝʥʦ ʥʘʣʠʯʠʝ ʟʥʘʯʠʤʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʩʨʦʢʘʤʠ 

ʧʨʦʨʝʟʳʚʘʥʠʷ ʩʦʮʠʘʣʴʥʳʤ ʢʣʘʩʩʦʤ [24]. ʆʪʩʶʜʘ ʚʳʪʝʢʘʝʪ, ʯʪʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʬʘʢʪʦʨʳ ʥʝʣʴʟʷ ʨʘʩʮʝʥʠʚʘʪʴ ʢʘʢ ʥʝ ʦʢʘʟʳʚʘʶʱʠʝ ʚʣʠʷʥʠʷ. ɼʘʥʥʳʡ ʚʦʧʨʦʩ ʧʦʜʣʝʞʠʪ 

ʜʘʣʴʥʝʡʰʝʤʫ ʠʟʫʯʝʥʠʶ. 

     ʇʨʝʞʜʝʚʨʝʤʝʥʥʦʝ ʨʦʞʜʝʥʠʝ 

     ʊʘʢʞʝ ʦʜʠʥ ʠʟ ʬʘʢʪʦʨʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʟʫʙʦʚ ʧʦʩʪʦʷʥʥʦʛʦ 

ʧʨʠʢʫʩʘ, ʷʚʣʷʝʪʩʷ ʨʦʞʜʝʥʠʝ ʨʘʥʴʰʝ ʩʨʦʢʘ. ʇʦ ʜʘʥʥʳʤ ɺʩʝʤʠʨʥʦʡ ʆʨʛʘʥʠʟʘʮʠʠ 

ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ʤʠʨʝ ʝʞʝʛʦʜʥʦ ʨʦʞʜʘʝʪʩʷ 15 ʤʠʣʣʠʦʥʦʚ ʜʝʪʝʡ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦ, ʪʦ ʝʩʪʴ 

ʜʦ ʧʦʣʥʳʭ 37 ʥʝʜʝʣʴ ʙʝʨʝʤʝʥʥʦʩʪʠ. ɺʝʩ ʧʨʠ ʨʦʞʜʝʥʠʠ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʣʫʯʰʠʤ 

ʧʦʢʘʟʘʪʝʣʝʤ, ʦʪʨʘʞʘʶʱʠʤ ʨʘʟʚʠʪʠʝ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ. ɺ ʦʜʥʦʡ ʠʟ ʨʘʙʦʪ, ʚ ʢʦʪʦʨʦʡ 

ʧʨʠʥʠʤʘʣʦ ʫʯʘʩʪʠʝ 409 ʧʘʨ ʙʣʠʟʥʝʮʦʚ ʚ ʨʘʤʢʘʭ 30-ʣʝʪʥʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʣʠʟʥʝʮʦʚ ʚ 

ɸʚʩʪʨʘʣʠʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʠʟʢʠʡ ʚʝʩ ʧʨʠ ʨʦʞʜʝʥʠʠ ʠ ʛʝʩʪʘʮʠʦʥʥʳʡ ʚʦʟʨʘʩʪ 

ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ ʟʘʧʦʟʜʘʣʳʤ ʩʨʦʢʦʤ ʧʨʦʨʝʟʳʚʘʥʠʷ ʚʨʝʤʝʥʥʳʭ ʟʫʙʦʚ ʥʝʟʘʚʠʩʠʤʦ [29]. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ 514 ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ 12 ʣʝʪ ʚ ʛ. ɻʦʥʢʦʥʛ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʝʩ ʧʨʠ ʨʦʞʜʝʥʠʠ ʙʳʣ 

ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʫ ʜʝʪʝʡ ʩ ʥʝ ʧʦʣʥʳʤ ʧʨʦʨʝʟʳʚʘʥʠʝʤ ʧʦʩʪʦʷʥʥʳʭ ʟʫʙʦʚ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʠʭ 

ʩʚʝʨʩʪʥʠʢʘʤʠ, ʠʤʝʚʰʠʤʠ ʚʩʝ 28 ʟʫʙʦʚ ʚ ʧʦʣʦʩʪʠ ʨʪʘ. ʏʪʦ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʣʦʩʴ 

ʣʦʛʠʩʪʠʯʝʩʢʠʤ ʨʝʛʨʝʩʩʠʦʥʥʳʤ ʘʥʘʣʠʟʦʤ: ʢʘʞʜʳʡ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʢʠʣʦʛʨʘʤʤ ʧʨʠ ʨʦʞʜʝʥʠʠ 

ʫʤʝʥʴʰʘʣ ʚʝʨʦʷʪʥʦʩʪʴ ʯʘʩʪʠʯʥʦʛʦ ʧʨʦʨʝʟʳʚʘʥʠʷ ʥʘ 0,49 (ʦʪʥʦʰʝʥʠʝ ʰʘʥʩʦʚ) [27]. 

     ɺʦʧʨʦʩ ʚʣʠʷʥʠʷ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʛʦ ʨʦʞʜʝʥʠʷ ʥʘ ʨʘʟʚʠʪʠʝ ʟʫʙʦʚ ʠʟʫʯʘʣʩʷ ʤʥʦʛʠʤʠ 

ʫʯʝʥʳʤʠ. ʅʦ ʚ ʦʩʥʦʚʥʦʤ ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʨʝʟʳʚʘʥʠʝ ʟʫʙʦʚ ʤʦʣʦʯʥʦʛʦ 

ʧʨʠʢʫʩʘ, ʜʘʥʥʳʝ ʞʝ ʦ ʧʦʩʪʦʷʥʥʳʭ ʟʫʙʘʭ ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʜʢʦ. ʊʘʢ, ʚ 1996 ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ 

ʤʘʣʳʡ ʚʝʩ ʧʨʠ ʨʦʞʜʝʥʠʠ ʩʥʠʞʘʝʪ ʧʦʢʘʟʘʪʝʣʴ ʟʫʙʥʦʡ ʟʨʝʣʦʩʪʠ ʫ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ 6 ʣʝʪ, ʠ 

ʧʦʩʣʝ 9 ʣʝʪ ʨʘʟʥʠʮʳ ʩʦʚʩʝʤ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ [30]. ɺ ʧʨʦʩʧʝʢʪʠʚʥʦʤ 12-ʣʝʪʥʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

30 ʜʝʪʝʡ, ʨʦʜʠʚʰʠʭʩʷ ʨʘʥʴʰʝ ʩʨʦʢʘ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʝ ʨʦʞʜʝʥʠʝ ʥʝ ʠʤʝʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʨʘʟʚʠʪʠʝ ʟʫʙʦʚ ʤʦʣʦʯʥʦʛʦ ʠ ʧʦʩʪʦʷʥʥʦʛʦ ʧʨʠʢʫʩʘ [31]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ 2003 ʛʦʜʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫ ʜʝʪʝʡ, ʨʦʜʠʚʰʠʭʩʷ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦ, ʧʝʨʚʳʡ 

ʧʦʩʪʦʷʥʥʳʡ ʤʦʣʷʨ ʠ ʨʝʟʮʳ ʧʨʦʨʝʟʳʚʘʶʪʩʷ ʜʘʞʝ ʨʘʥʴʰʝ, ʯʝʤ ʫ ʩʚʝʨʩʪʥʠʢʦʚ, ʨʦʜʠʚʰʠʭʩʷ ʚ 

ʩʨʦʢ. ɸʚʪʦʨʳ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʧʦʩʪʥʘʪʘʣʴʥʳʝ ʬʘʢʪʦʨʳ, ʫʩʢʦʨʝʥʠʝ ʧʝʨʠʦʜʘ 

ʨʦʩʪʘ ʠ ʩʦʧʨʦʚʦʞʜʘʶʱʠʝ ʥʝʠʟʚʝʩʪʥʳʝ ʬʘʢʪʦʨʳ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʧʨʦʨʝʟʳʚʘʥʠʝ ʟʫʙʦʚ, 

ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʷʪ ʩʣʦʞʥʳʡ ʠʥʪʨʘʥʘʪʘʣʴʥʳʡ ʧʝʨʠʦʜ (ʧʝʨʚʳʝ ʧʦʩʪʦʷʥʥʳʝ ʤʦʣʷʨʳ ʠ 

ʮʝʥʪʨʘʣʴʥʳʝ ʨʝʟʮʳ) [32]. ʅʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʩʯʠʪʘʶʪ, ʯʪʦ ʨʦʞʜʝʥʠʝ ʨʘʥʴʰʝ ʩʨʦʢʘ ʥʝ ʚʣʠʷʝʪ 

ʧʦʢʘʟʘʪʝʣʴ ʟʫʙʥʦʡ ʟʨʝʣʦʩʪʠ ʧʨʠ ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʚʦʟʨʘʩʪʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʛʝʩʪʘʮʠʦʥʥʦʤʫ 

ʚʦʟʨʘʩʪʫ ʧʨʠ ʨʦʞʜʝʥʠʠ. ʀʟʫʯʘʷ ʚʦʧʨʦʩ ʩʚʷʟʠ ʚʝʩʘ ʧʨʠ ʨʦʞʜʝʥʠʠ, ʪʝʯʝʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʩ 
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ʘʥʦʤʘʣʠʷʤʠ ʟʫʙʦʚ ʫ ʜʝʪʝʡ, ʫʯʝʥʳʝ ʚ 2015 ʛʦʜʫ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʨʦʞʜʝʥʠʝ ʨʘʥʴʰʝ ʩʨʦʢʘ 

ʠ ʙʝʨʝʤʝʥʥʦʩʪʴ ʩ ʚʳʩʦʢʠʤʠ ʨʠʩʢʘʤʠ ʷʚʣʷʶʪʩʷ ʧʨʝʜʠʢʪʦʨʘʤʠ ʘʥʦʤʘʣʠʡ ʯʠʩʣʘ ʟʫʙʦʚ ʢʘʢ ʚʦ 

ʚʨʝʤʝʥʥʦʤ, ʪʘʢ ʠ ʚ ʧʦʩʪʦʷʥʥʦʤ ʧʨʠʢʫʩʘʭ [33]. ʊʘʢʞʝ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʯʝʤ ʙʦʣʴʰʝ ʛʝʩʪʘʮʠʦʥʥʘʷ 

ʥʝʜʝʣʷ ʧʨʠ ʨʦʞʜʝʥʠʠ, ʪʝʤ ʨʝʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʘʥʦʤʘʣʠʠ ʬʦʨʤʳ ʧʦʩʪʦʷʥʥʳʭ ʟʫʙʦʚ, ʠ ʤʝʥʴʰʝ 

ʨʝʜʫʢʮʠʷ ʤʝʟʠʦ-ʜʠʩʪʘʣʴʥʳʭ ʨʘʟʤʝʨʦʚ ʢʦʨʦʥʦʢ ʧʦʩʪʦʷʥʥʳʭ ʟʫʙʦʚ [34]. 

     ʀʟ ʚʳʰʝ ʫʢʘʟʘʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ ʫʞʝ ʧʨʦʚʝʜʝʥʥʳʝ ʨʘʙʦʪʳ, ʙʦʣʴʰʠʥʩʪʚʦ 

ʢʦʪʦʨʳʭ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʨʝʟʳʚʘʥʠʝ ʟʫʙʦʚ ʚʨʝʤʝʥʥʦʛʦ ʧʨʠʢʫʩʘ, ʜʘʥʥʳʭ 

ʥʝʜʦʩʪʘʪʦʯʥʦ, ʘ ʠʥʦʛʜʘ ʦʥʠ ʧʨʦʪʠʚʦʨʝʯʠʚʳ. ʆʜʥʦʟʥʘʯʥʫʶ ʦʮʝʥʢʫ ʚʣʠʷʥʠʷ 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʛʦ ʨʦʞʜʝʥʠʷ ʢʘʢ ʬʘʢʪʦʨʘ ʧʨʦʨʝʟʳʚʘʥʠʷ ʧʦʩʪʦʷʥʥʳʭ ʟʫʙʦʚ ʜʘʪʴ ʥʝʚʦʟʤʦʞʥʦ. 

     ɻʦʨʤʦʥʘʣʴʥʳʝ ʬʘʢʪʦʨʳ 

     ʅʘʨʫʰʝʥʠʷ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ ʠʤʝʶʪ ʛʣʫʙʦʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʚʩʝʛʦ ʦʨʛʘʥʠʟʤʘ, 

ʠ ʚ ʯʘʩʪʥʦʩʪʠ ʚʣʠʷʶʪ ʥʘ ʧʨʦʨʝʟʳʚʘʥʠʝ. ʇʨʠ ʥʘʨʫʰʝʥʠʠ ʬʫʥʢʮʠʠ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ï 

ʛʠʧʦʪʠʨʝʦʟʝ ʣʠʙʦ ʛʠʝʨʪʝʨʝʦʟʝ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ ʩʨʦʢʘʭ 

ʧʨʦʨʝʟʳʚʘʥʠʷ ʟʫʙʦʚ [35]. ɺ ʨʝʟʫʣʴʪʘʪʝ 10-ʣʝʪʥʝʛʦ ʢʦʛʦʨʪʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 2 706 ʜʝʪʝʡ, ʘ 

ʪʘʢʞʝ ʠʭ ʤʘʪʝʨʝʡ ʚ ʈʦʪʪʝʨʜʘʤʝ, ɻʦʣʣʘʥʜʠʠ, ʚ ʢʦʪʦʨʦʤ ʥʘʙʣʶʜʘʣʠ ʫʨʦʚʝʥʴ ʛʦʨʤʦʥʦʚ 

ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʫ ʤʘʪʝʨʝʡ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʫʨʦʚʝʥʴ ʛʦʨʤʦʥʦʚ ʫ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ 

(ʘʥʘʣʠʟ ʧʫʧʦʚʠʥʥʦʡ ʢʨʦʚʠ), ʚ 6 ʠ 9 ʣʝʪ ʫ ʨʝʙʝʥʢʘ, ʘ ʪʘʢʞʝ ʦʮʝʥʠʚʘʣʦʩʴ ʨʘʟʚʠʪʠʝ ʟʫʙʦʚ ʧʦ 

ʨʝʥʪʛʝʥʦʛʨʘʬʠʠ, ʚʳʷʚʣʝʥʦ, ʯʪʦ ʛʠʧʦʬʫʥʢʮʠʷ ʘʩʩʦʮʠʠʨʦʚʘʥʘ ʩ ʟʘʧʦʟʜʘʣʳʤ ʨʘʟʚʠʪʠʝʤ ʟʫʙʦʚ, 

ʛʠʧʝʨʬʫʥʢʮʠʷ ʩ ʫʩʢʦʨʝʥʥʳʤ ʨʘʟʚʠʪʠʝʤ. ʇʨʠ ʵʪʦʤ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʩʚʷʟʠ ʤʝʞʜʫ ʬʫʥʢʮʠʝʡ 

ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʫ ʤʘʪʝʨʠ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʨʘʟʚʠʪʠʝʤ ʟʫʙʦʚ ʫ ʨʝʙʝʥʢʘ ʚ ʨʘʥʥʝʤ 

ʚʦʟʨʘʩʪʝ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʦʙʩʪʚʝʥʥʳʝ ʛʦʨʤʦʥʳ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ 

ʨʘʟʚʠʪʠʝ ʟʫʙʦʚ ʩ ʨʘʥʥʠʭ ʣʝʪ ʞʠʟʥʠ ʨʝʙʝʥʢʘ [36]. 

     ʅʘʨʫʰʝʥʠʝ ʬʫʥʢʮʠʠ ʧʘʨʘʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʪʘʢʞʝ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʷʤ ʨʘʟʚʠʪʠʷ 

ʟʫʙʦʯʝʣʶʩʪʥʦʡ ʩʠʩʪʝʤʳ. ʇʨʠ ʛʠʧʦʧʘʨʘʪʠʨʦʠʜʠʟʤʝ ʥʘʙʣʶʜʘʶʪʩʷ ʟʘʜʝʨʞʢʘ ʤʦʣʦʯʥʳʭ ʟʫʙʦʚ ʚ 

ʧʦʣʦʩʪʠ ʨʪʘ, ʟʘʜʝʨʞʢʘ ʧʨʦʨʝʟʳʚʘʥʠʷ, ʨʝʪʝʥʠʨʦʚʘʥʥʳʝ ʟʫʙʳ ʠ ʢʦʨʦʪʢʠʝ ʢʦʨʥʠ ʟʫʙʦʚ 

ʚʩʣʝʜʩʪʚʠʝ ʥʝʜʦʩʪʘʪʢʘ ʢʘʣʴʮʠʷ ʚʦ ʚʨʝʤʷ ʠʭ ʨʦʩʪʘ [36]. 

     ʇʦʥʠʞʝʥʥʘʷ ʩʝʢʨʝʮʠʷ ʛʦʨʤʦʥʦʚ ʧʝʨʝʜʥʝʡ ʜʦʣʠ ʛʠʧʦʬʠʟʘ ʠʤʝʝʪ ʭʘʨʘʢʪʝʨʥʫʶ 

ʤʘʥʠʬʝʩʪʘʮʠʶ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʟʘʧʦʟʜʘʣʦʝ ʧʨʦʨʝʟʳʚʘʥʠʝ ʠ ʟʘʜʝʨʞʢʫ ʚʨʝʤʝʥʥʳʭ ʟʫʙʦʚ, 

ʟʘʧʦʟʜʘʣʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʧʨʦʨʝʟʳʚʘʥʠʝ ʧʦʩʪʦʷʥʥʳʭ ʟʫʙʦʚ, ʦʪʩʪʘʶʱʝʝ ʨʘʟʚʠʪʠʝ ʠ ʨʦʩʪ 

ʯʝʣʶʩʪʝʡ, ʩʢʣʦʥʥʦʩʪʴ ʢ ʨʘʟʚʠʪʠʶ ʛʣʫʙʦʢʦʛʦ ʧʨʠʢʫʩʘ [37]. 

     ʀʟ ʛʦʨʤʦʥʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʫʩʢʦʨʝʥʠʶ ʨʘʟʚʠʪʠʷ ʟʫʙʦʯʝʣʶʩʪʥʦʡ ʩʠʩʪʝʤʳ, 

ʚʳʜʝʣʷʶʪ ʛʦʨʤʦʥ ʨʦʩʪʘ (ʩʦʤʘʪʦʪʨʦʧʥʳʡ ʛʦʨʤʦʥ ï ʉʊɻ), ʘʥʜʨʦʛʝʥʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ, ʘ ʪʘʢʞʝ 

ʠʟʙʳʪʦʢ ʛʦʨʤʦʥʦʚ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ. ɺ 2018 ʛʦʜʫ ʷʧʦʥʩʢʠʤʠ ʫʯʝʥʳʤʠ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʦʙʨʘʟʮʦʚ ɼʅʂ ʠ ʢʦʥʫʩʥʦ-ʣʫʯʝʚʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʦʤʦʛʨʘʤʤ 193 ʟʜʦʨʦʚʳʭ ʚʟʨʦʩʣʳʭ 13-56 

ʣʝʪ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʜʣʠʥʘ ʢʦʨʥʷ ʠ ʢʦʨʦʥʢʠ ʟʫʙʦʚ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʩʦʤʘʪʦʪʨʦʧʠʥʦʤ [38]. 

     ʉʠʩʪʝʤʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ 

     ʄʥʦʛʠʝ ʩʠʩʪʝʤʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʦʧʠʩʘʥʥʳʝ ʚ ʣʠʪʝʨʘʪʫʨʝ, ʚʳʟʳʚʘʶʪ ʦʪʩʪʘʚʘʥʠʝ ʚ 

ʨʘʟʚʠʪʠʠ ʟʫʙʦʯʝʣʶʩʪʥʦʡ ʩʠʩʪʝʤʳ. ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʤʝʭʘʥʠʟʤʳ ʟʘʜʝʨʞʢʠ 

ʧʨʦʨʝʟʳʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʟʫʙʦʚ. ʆʙʳʯʥʦ ʦʥʠ ʩʚʷʟʘʥʳ ʩ ʩʦʭʨʘʥʷʶʱʠʤʠʩʷ ʚʨʝʤʝʥʥʳʤʠ 

ʟʫʙʘʤʠ, ʛʠʧʝʨʧʣʘʟʠʝʡ ʜʝʩʥʳ, ʬʠʙʨʦʤʘʪʦʟ ʠʣʠ ʛʦʨʤʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʣʠʷʶʱʠʝ ʥʘ 

ʨʝʟʦʨʙʮʠʶ ʢʦʩʪʠ [1]. 

     Cʪʦʠʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ ʦʧʠʩʳʚʘʝʪʩʷ ʢʘʢ ʟʘʙʦʣʝʚʘʥʠʝ ʫʩʢʦʨʷʶʱʝʝ 

ʧʨʦʨʝʟʳʚʘʥʠʝ ʟʫʙʦʚ. ʋ ʜʝʪʝʡ, ʩʪʨʘʜʘʶʱʠʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ, ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʢʦʨʝʥʥʦʝ 

ʧʨʦʨʝʟʳʚʘʥʠʝ ʟʫʙʦʚ ʚ ʧʦʟʜʥʝʤ ʩʤʝʥʥʦʤ ʧʨʠʢʫʩʝ (10-14 ʣʝʪ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʜʦʨʦʚʳʤʠ 
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ʜʝʪʴʤʠ. ʇʨʠ ʵʪʦ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʩʚʷʟʠ ʤʝʞʜʫ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʛʝʤʦʛʣʦʙʠʥʘ ɸ1ʩ [39]. 

     ʂʦʣʠʯʝʩʚʪʦ ʬʪʦʨʘ ʚ ʧʠʪʴʝʚʦʡ ʚʦʜʝ 

     ɺʣʠʷʥʠʝ ʬʪʦʨʘ ʚ ʧʠʪʴʝʚʦʡ ʚʦʜʝ ʥʘ ʧʨʦʨʝʟʳʚʘʥʠʝ ʟʫʙʦʚ ʷʚʣʷʝʪʩʷ ʜʠʩʢʫʪʘʙʝʣʴʥʳʤ 

ʚʦʧʨʦʩʦʤ, ʪʘʢ ʢʘʢ ʜʘʥʥʳʝ ʘʚʪʦʨʦʚ, ʠʩʩʣʝʜʦʚʘʚʰʠʭ ʜʘʥʥʫʶ ʧʨʦʙʣʝʤʫ, ʨʘʟʥʷʪʩʷ. 

ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʧʨʦʪʠʚʦʢʘʨʠʦʟʥʳʡ ʵʬʬʝʢʪ ʬʪʦʨʘ ʪʘʢʞʝ ʩʚʷʟʘʥ ʩ 

ʫʤʝʥʴʰʝʥʠʝʤ ʵʢʩʧʦʟʠʮʠʠ ʟʫʙʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚ ʧʦʣʦʩʪʠ ʨʪʘ ʚʩʣʝʜʩʪʚʠʝ ʦʪʩʨʦʯʝʥʥʦʛʦ 

ʧʨʦʨʝʟʳʚʘʥʠʷ ʧʦʩʪʦʷʥʥʳʭ ʟʫʙʦʚ. ʅʝʢʦʪʦʨʳʝ ʩʦʦʙʱʘʶʪ, ʯʪʦ ʧʦʚʳʰʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʪʦʨʘ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʘʜʝʨʞʢʝ ʧʨʦʨʝʟʳʚʘʥʠʷ ʧʦʩʪʦʷʥʥʳʭ ʟʫʙʦʚ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʥʘ 10 ʤʝʩʷʮʝʚ, 

ʜʨʫʛʠʝ ʩʯʠʪʘʶʪ, ʯʪʦ ʦʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ ʟʥʘʯʠʤʘ, ʠ ʚʦʚʩʝ ʥʝ ʚʣʠʷʝʪ ʥʘ ʩʨʦʢʠ ʧʨʦʨʝʟʳʚʘʥʠʷ. 

ʈʝʪʨʦʩʧʝʢʪʠʚʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 2014 ʛʦʜʘ ʜʘʥʥʳʭ 13 348 ʘʤʝʨʠʢʘʥʩʢʠʭ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʬʪʦʨ ʚ ʧʠʪʴʝʚʦʡ ʚʦʜʝ ʥʝ ʚʣʠʷʝʪ ʥʘ ʩʨʦʢʠ ʧʨʦʨʝʟʳʚʘʥʠʷ ʧʦʩʪʦʷʥʥʳʭ ʟʫʙʦʚ. 

ʅʘʙʣʶʜʘʝʤʘʷ ʨʘʟʥʠʮʘ ʚ ʧʦʨʘʞʘʝʤʦʩʪʠ ʢʘʨʠʝʩʦʤ ʟʫʙʦʚ ʫ ʜʝʪʝʡ ʠʟ ʨʝʛʠʦʥʦʚ ʩ ʨʘʟʥʳʤ ʫʨʦʚʥʝʤ 

ʬʪʦʨʘ ʚ ʧʠʪʴʝʚʦʡ ʚʦʜʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʘ ʩʨʦʢʘʤʠ ʧʨʦʨʝʟʳʚʘʥʠʷ ʟʫʙʦʚ. ʂʘʨʠʝʩ ʠ ʝʛʦ 

ʧʦʩʣʝʜʩʪʚʠʷ ʦʢʘʟʳʚʘʶʪ ʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʨʝʟʳʚʘʥʠʝ ʧʦʩʪʦʷʥʥʳʭ ʟʫʙʦʚ, ʯʝʤ ʫʨʦʚʝʥʴ 

ʚʪʦʨʘ ʥʘ ʩʨʦʢʠ ʧʨʦʨʝʟʳʚʘʥʠʷ. ʀʟ ʚʳʰʝ ʫʢʘʟʘʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʬʪʦʨ ʚ ʧʠʪʴʝʚʦʡ ʚʦʜʝ ʤʦʞʥʦ ʥʝ 

ʫʯʠʪʳʚʘʪʴ, ʢʘʢ ʬʘʢʪʦʨ, ʚʣʠʷʶʱʠʡ ʥʘ ʩʨʦʢʠ ʧʨʦʨʝʟʳʚʘʥʠʷ ʧʦʩʪʦʷʥʥʳʭ ʟʫʙʦʚ [40]. 

    ʃʦʢʘʣʴʥʳʝ ʬʘʢʪʦʨʳ: ʢʘʨʠʝʩ 

     ʂʘʨʠʝʩ ʤʦʣʦʯʥʳʭ ʟʫʙʦʚ ʠ ʝʛʦ ʦʩʣʦʞʥʝʥʠʷ ʚʣʠʷʶʪ ʢʘʢ ʥʘ ʩʨʦʢʠ, ʪʘʢ ʠ ʥʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʦʨʝʟʳʚʘʥʠʷ ʧʦʩʪʦʷʥʥʳʭ ʟʫʙʦʚ. ɺ ʜʣʠʪʝʣʴʥʦʤ ʧʨʦʩʧʝʢʪʠʚʥʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʩ ʫʯʘʩʪʠʝʤ 4 468 ʜʝʪʝʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʘʨʠʝʩ ʤʦʣʦʯʥʳʭ ʟʫʙʦʚ ʚ 

ʘʥʘʤʥʝʟʝ ʩʚʷʟʘʥ ʩ ʠʟʤʝʥʝʥʠʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʦʨʝʟʳʚʘʥʠʷ ʧʦʩʪʦʷʥʥʳʭ ʢʣʳʢʦʚ, 

ʧʨʝʤʦʣʷʨʦʚ ʠ ʚʪʦʨʳʭ ʤʦʣʷʨʦʚ. ʂʦʛʜʘ ʚʨʝʤʝʥʥʳʝ ʤʦʣʷʨʳ ʠ ʚʝʨʭʥʝʡ, ʠ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʙʳʣʠ 

ʟʜʦʨʦʚʳ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʘʷʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʦʨʝʟʳʚʘʥʠʷ ʙʳʣʘ ç4-3-5-7è 

(ʧʝʨʚʳʡ ʧʨʝʤʦʣʷʨ-ʢʣʳʢ-ʚʪʦʨʦʡ ʧʨʝʤʦʣʷʨ-ʚʪʦʨʦʡ ʤʦʣʷʨ) ʥʘ ʚʝʨʭʥʝʡ ʯʝʣʶʩʪʠ ʠ ç3-4-5-7è ʥʘ 

ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ. ɺ ʩʣʫʯʘʝ ʞʝ ʧʦʨʘʞʝʥʠʷ ʢʘʨʠʝʩʦʤ (ʢʘʨʠʝʩ, ʧʣʦʤʙʘ, ʫʜʘʣʝʥʥʳʡ ʚʩʣʝʜʩʪʚʠʝ 

ʢʘʨʠʝʩʘ) ʤʦʣʦʯʥʳʭ ʤʦʣʷʨʦʚ ʥʘ ʦʙʝʠʭ ʯʝʣʶʩʪʷʭ ʯʘʱʝ ʚʩʪʨʝʯʘʣʘʩʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ç4-5-3-

7è [41]. ɺ 9-ʣʝʪʥʝʤ ʢʦʛʦʨʪʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 539 ʢʦʨʝʡʩʢʠʭ ʰʢʦʣʴʥʠʢʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʢʘʨʠʝʩ ʤʦʣʦʯʥʳʭ ʟʫʙʦʚ ʤʦʞʝʪ ʙʳʪʴ ʩʠʣʴʥʳʤ ʧʨʝʜʠʢʪʦʨʦʤ ʨʘʥʥʝʛʦ ʧʨʦʨʝʟʳʚʘʥʠʷ 

ʧʦʩʪʦʷʥʥʳʭ ʟʫʙʦʚ. ʇʨʠ ʵʪʦʤ ʨʘʟʥʠʮʘ ʚ ʧʨʦʨʝʟʳʚʘʥʠʠ ʫ ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ ʥʝ ʙʳʣʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ [42]. ʊʝʤ ʥʝ ʤʝʥʝʝ ʪʘʢʠʝ ʩʦʩʪʦʷʥʠʷ ʢʘʢ ʧʦʩʣʝ ʣʝʯʝʥʠʷ ʧʫʣʴʧʠʪʘ, 

ʦʯʝʥʴ ʨʘʥʥʷʷ ʧʦʪʝʨʷ ʚʩʣʝʜʩʪʚʠʝ ʢʘʨʠʝʩʘ ʤʦʛʫʪ ʟʘʜʝʨʞʠʚʘʪʴ ʧʨʦʨʝʟʳʚʘʥʠʝ ʧʦʩʪʦʷʥʥʳʭ ʟʫʙʦʚ. 

ʅʦ ʧʨʦʚʝʩʪʠ ʛʨʘʥʠʮʫ ʤʝʞʜʫ ʦʯʝʥʴ ʨʘʥʥʝʡ ʠ ʨʘʥʥʝʡ ʧʦʪʝʨʝʡ ʩʣʦʞʥʦ, ʘ ʪʘʢʞʝ ʥʘ ʩʨʦʢ 

ʧʨʦʨʝʟʳʚʘʥʠʷ ʙʫʜʫʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʷ ʚʤʝʩʪʝ ʪʘʢʠʝ ʬʘʢʪʦʨʳ ʢʘʢ ʧʦʣʦʞʝʥʠʝ ʟʘʯʘʪʢʘ 

ʧʦʩʪʦʷʥʥʦʛʦ ʟʫʙʘ, ʪʦʣʱʠʥʘ ʚʳʰʝʣʝʞʘʱʝʡ ʢʦʩʪʠ, ʥʘʣʠʯʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʟʫʙʥʦʡ ʜʫʛʝ, 

ʚʦʟʨʘʩʪ ʧʦʪʝʨʠ ʤʦʣʦʯʥʦʛʦ ʟʫʙʘ. 

     ɿʘʢʣʶʯʝʥʠʝ 

     ʇʨʦʨʝʟʳʚʘʥʠʝ ʟʫʙʦʚ ʧʦʩʪʦʷʥʥʦʛʦ ʧʨʠʢʫʩʘ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʥʘ ʢʦʪʦʨʳʡ 

ʚʣʠʷʝʪ ʨʷʜ ʦʙʱʠʭ ʠ ʣʦʢʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ: ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴ, ʧʠʪʘʥʠʝ, ʜʣʠʥʘ ʠ ʤʘʩʩʘ ʪʝʣʘ, 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʨʦʞʜʝʥʠʝ ʨʘʥʴʰʝ ʩʨʦʢʘ, ʛʦʨʤʦʥʘʣʴʥʳʝ ʬʘʢʪʦʨʳ, 

ʩʠʩʪʝʤʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʫʨʦʚʝʥʴ ʬʪʦʨʘ ʚ ʧʠʪʴʝʚʦʡ ʚʦʜʝ, ʢʘʨʠʝʩ ʠ ʝʛʦ ʧʦʩʣʝʜʩʪʚʠʷ. 

     ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʣʝʜʩʪʚʠʝ ʚʣʠʷʥʠʷ ʪʘʢʦʛʦ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ ʥʘ ʩʨʦʢʠ ʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʦʨʝʟʳʚʘʥʠʷ ʟʫʙʦʚ ʧʦʩʪʦʷʥʥʦʛʦ ʧʨʠʢʫʩʘ ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʳʤ ʟʥʘʥʠʝ 

ʪʦʯʥʳʭ ʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʨʝʟʳʚʘʥʠʷ ʟʫʙʦʚ ʚ ʧʦʧʫʣʷʮʠʠ, ʛʜʝ ʦʥʠ ʙʫʜʫʪ 

ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʨʪʦʜʦʥʪʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʠ 
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ʫʯʠʪʳʚʘʪʴʩʷ ʚʨʘʯʘʤʠ ʧʝʜʠʘʪʨʘʤʠ, ʩʪʦʤʘʪʦʣʦʛʘʤʠ ʨʘʟʣʠʯʥʳʭ ʧʨʦʬʠʣʝʡ. ɸ ʪʘʢʞʝ ʧʨʠ 

ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʧʨʦʛʨʘʤʤ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ ʟʫʙʦʯʝʣʶʩʪʥʳʭ ʘʥʦʤʘʣʠʡ, 

ʟʘʙʦʣʝʚʘʥʠʡ ʧʘʨʦʜʦʥʪʘ, ʢʘʨʠʝʩʘ ʠ ʝʛʦ ʦʩʣʦʞʥʝʥʠʡ. 
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ʃɽʏɽʅʀʗ  ʂɸʈʀɽʉɸ 
     ɸ.ʊ. ɹʘʡʛʫʣʘʢʦʚ 

 ʈɻʇ ʥʘ ʇʍɺ çʂʘʨʘʛʘʥʜʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè,  

ʂʘʨʘʛʘʥʜʘ, ʂʘʟʘʭʩʪʘʥ 

 
     ʄʠʥʠʤʘʣʴʥʦ ʠʥʚʘʟʠʚʥʳʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʦʤʦʛʘʶʪ ʩʦʭʨʘʥʠʪʴ ʟʜʦʨʦʚʫʶ ʪʢʘʥʴ ʟʫʙʘ, 

ʧʘʮʠʝʥʪ ʠʩʧʳʪʳʚʘʝʪ ʤʝʥʴʰʠʡ ʜʠʩʢʦʤʬʦʨʪ, ʘ ʟʫʙ ʩʣʫʞʠʪ ʜʦʣʴʰʝ ʧʦʩʣʝ ʣʝʯʝʥʠʷ. ɼʣʷ ʣʝʯʝʥʠʷ ʥʘʯʘʣʴʥʦʛʦ 

ʢʘʨʠʝʩʘ ʧʨʝʜʣʦʞʝʥʦ ʪʨʠ ʚʘʨʠʘʥʪʘ ʣʝʯʝʙʥʦʡ ʪʘʢʪʠʢʠ: ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʘʷ ʪʝʨʘʧʠʷ, ʩʦʰʣʠʬʦʚʳʚʘʥʠʝ ʦʯʘʛʘ ʠ 

ʧʣʦʤʙʠʨʦʚʘʥʠʝ. ɺ ʩʚʷʟʠ ʩ ʚʳʩʦʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ ʥʘʯʘʣʴʥʦʛʦ ʢʘʨʠʝʩʘ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʚʝʜʝʪʩʷ 
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ʧʦʠʩʢ ʥʦʚʳʭ ʩʨʝʜʩʪʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʠʚʝʩʪʠ ʢ ʦʙʨʘʪʥʦʤʫ ʨʘʟʚʠʪʠʶ ʧʨʦʮʝʩʩ ʜʝʤʠʥʝʨʘʣʠʟʘʮʠʠ ʵʤʘʣʠ. ʕʪʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʩʦʭʨʘʥʝʥʠʶ ʙʝʣʢʦʚʦʡ ʤʘʪʨʠʮʳ ʵʤʘʣʠ. 

     ɺ ʩʚʦʝʡ ʧʨʘʢʪʠʢʝ ʩʦʚʨʝʤʝʥʥʳʡ ʩʪʦʤʘʪʦʣʦʛ ʜʦʣʞʝʥ ʩʪʨʝʤʠʪʴʩʷ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʢʘʨʠʝʩ ʥʘ ʨʘʥʥʠʭ 

ʩʪʘʜʠʷʭ, ʢʦʛʜʘ ʤʦʞʥʦ ʦʛʨʘʥʠʯʠʪʴʩʷ ʤʠʥʠʤʘʣʴʥʳʤ ʚʤʝʰʘʪʝʣʴʩʪʚʦʤ ʣʠʙʦ ʚʦʦʙʱʝ ʦʙʦʡʪʠʩʴ ʙʝʟ ʪʘʢʦʚʦʛʦ. 

ʈʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʥʝʠʥʚʘʟʠʚʥʦʛʦ ʣʝʯʝʥʠʷ ʥʘʯʘʣʴʥʦʛʦ ʢʘʨʠʝʩʘ ʟʫʙʦʚ ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʠ ʘʢʪʫʘʣʴʥʳʭ ʪʝʤ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʩʪʦʤʘʪʦʣʦʛʠʠ. 

         ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʯʘʣʴʥʳʡ ʢʘʨʠʝʩ, ʨʝʤʠʥʝʨʘʣʠʟʘʮʠʷ, ʠʥʬʠʣʴʪʨʘʮʠʷ. 

 

    NON-INVASIVE  METHODS  OF  CARIES  TREATMENT  
     ɸ. Baigulakov 

    Karaganda state medical university, Karaganda, Kazakhstan 
 

     Minimally invasive dental interventions help to maintain healthy tooth tissue, the patient experiences less 

discomfort, and the tooth lasts longer after treatment. For the treatment of the initial caries, three variants of therapeutic 

tactics are suggested: remineralizing therapy, grinding and tilling. Due to the high prevalence of the initial caries, a 

search is being made to find new means that can lead to the reverse development of the demineralization of enamel. 

This possibility is provided by the preservation of the enamel protein matrix. 

     A modern dentist in its practice should strive to diagnose caries in the early stages, when it is possible to limit 

the minimum intervention or even do without it. The development of new more effective methods of non-invasive 

treatment of the initial caries of the teeth is one of the most important and relevant topics of scientific research in the 

field of dentistry. 

     Key words: initial canes, remineralization, infiltration.  

 

     ʂɸʈʀɽʉʊɯ  ɽʄɼɽʋɼɯר  ʀʅɺɸɿʀɺʊɯ  ɽʄɽʉ  ɾᴄʅɽ  

ʄʀʅʀʄɸʃɼʓ  ʀʅɺɸɿʀʗʃʓפ  ᴄɼɯʉʊɽʈɯ 
     ɸ.ʊ. ɹʘʡײסʣʘץʦʚ 

 ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ ,ʘʥʜʳסʘʨʘפ ,ʘʥʜʳ ʤʝʤʣʝʢʝʪʪʽʢ ʤʝʜʠʮʠʥʘ ʫʥʠʚʝʨʩʠʪʝʪʽסʘʨʘפ     
 

     ʄʠʥʠʤʘʣʜʳ ʠʥʚʘʟʠʚʪʽ ʩʪʦʤʘʪʦʣʦʛʠʷʣʳץ ʘʨʘʣʘʩʫʣʘʨ ʪʽʩʪʽש ʩʘʫ ʪʽʥʽʥ ʩʘץʪʘʫסʘ, ʥʘʫץʘʩ ʳסשʘʡʩʳʟʜʳסʳʥ 

ʙʘʩʫסʘ ʞᴅʥʝ ʝʤʜʝʫʜʝʥ ʢʝʡʽʥ ʪʽʩ ײʟʘסʳʨʘץ ʩʘץʪʘʣʘʜʳ. ɹʘʩʪʘʧץʳ ʢʘʨʠʝʩʪʽ ʝʤʜʝʫʛʝ װʰ ʝʤʜʝʫ ʥײʩץʘʩʳ ײʩʳʥʳʣʜʳ: 

ʨʝʤʠʥʝʨʘʣʠʟʜʝʫʰʽ ʪʝʨʘʧʠʷ, ʦʰʘץʪʳ ʪʝʛʽʩʪʝʫ ʞᴅʥʝ ʧʣʦʤʙʘʣʘʫ. ɹʘʩʪʘʧץʳ ʢʘʨʠʝʩʪʽש ʪʘʨʘʣʫʳʥʳש ʞʦסʘʨʳ ʙʦʣʫʳʥʘ 

ʙʘʡʣʘʥʳʩʪʳ ʵʤʘʣʴʜʽ ʜʝʤʠʥʝʨʘʣʠʟʘʮʠʷʣʘʫʜʳש ʢʝʨʽ ʜʘʤʫʳʥʘ ᴅʢʝʣʝʪʽʥ ʞʘשʘ ײץʨʘʣʜʘʨʜʳ ʽʟʜʝʩʪʽʨʫ ʞװʨʛʽʟʽʣʫʜʝ. 

ɹײʣ ʤװʤʢʽʥʜʽʢ ʵʤʘʣʴ ʘץʫʳʟʳʥʳש ʤʘʪʨʠʮʘʩʳʥ ʩʘץʪʘʫ ʘʨץʳʣʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʝʜʽ. 

     ᴆʟ ʪᴅʞʽʨʠʙʝʩʽʥʜʝ ʟʘʤʘʥʘʫʠ ʩʪʦʤʘʪʦʣʦʛ ʢʘʨʠʝʩʪʽש ʘʟ ʘʨʘʣʘʩʫʤʝʥ ʰʝʢʪʝʣʝʪʽʥ ʥʝʤʝʩʝ ʘʨʘʣʘʩʫʩʳʟ ʙʦʣʘʪʳʥ 

ʘʣסʘʰץʳ ʢʝʟʝשʜʝʨʽʥʜʝ ʜʠʘʛʥʦʩʪʠʢʘʣʘʫסʘ ʪʳʨʳʩʫʳ ʢʝʨʝʢ. ʊʽʩʪʝʨʜʽש ʘʣסʘʰץʳ ʢʘʨʠʝʩʪʝʨʽʥ ʠʥʚʘʟʠʚʪʽ ʝʤʝʩ 

ʝʤʜʝʫʜʽש ʞʘשʘ ʪʠʽʤʜʽ ᴅʜʽʩʪʝʨʽʥ ᴅʟʽʨʣʝʫ ʩʪʦʤʘʪʦʣʦʛʠʷ ʩʘʣʘʩʳʥʜʘסʳ סʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨʜʽש ʤʘשʳʟʜʳ ʞᴅʥʝ ᴇʟʝʢʪʽ 

ʪʘץʳʨʳʧʪʘʨʳʥʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

     ʂʽʣʪ ʩᴇʟʜʝʨʽ: ʙʘʩʪʘʧץʳ ʢʘʨʠʝʩ, ʨʝʤʠʥʝʨʘʣʠʟʜʝʫ, ʠʥʬʠʣʴʪʨʘʮʠʷ. 

 
     ɸʢʪʫʘʣʴʥʦʩʪʴ 
     ɺ ʩʚʦʝʡ ʧʨʘʢʪʠʢʝ ʩʦʚʨʝʤʝʥʥʳʡ ʩʪʦʤʘʪʦʣʦʛ ʜʦʣʞʝʥ ʩʪʨʝʤʠʪʴʩʷ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ 

ʢʘʨʠʝʩ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ, ʢʦʛʜʘ ʤʦʞʥʦ ʦʛʨʘʥʠʯʠʪʴʩʷ ʤʠʥʠʤʘʣʴʥʳʤ ʚʤʝʰʘʪʝʣʴʩʪʚʦʤ ʣʠʙʦ 

ʚʦʦʙʱʝ ʦʙʦʡʪʠʩʴ ʙʝʟ ʪʘʢʦʚʦʛʦ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʣʝʯʝʥʠʠ ʢʘʨʠʝʩʘ ʠ ʜʨʫʛʦʡ ʧʘʪʦʣʦʛʠʠ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʟʫʙʦʚ ʦʩʪʘʝʪʩʷ ʚʳʩʦʢʦʡ ʚ 

ʣʶʙʦʤ ʚʦʟʨʘʩʪʝ. ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ ʦʙʲʷʩʥʷʝʪʩʷ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʫʨʦʚʥʝʤ 

ʢʦʥʪʨʦʣʷ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʠ ʧʦʟʜʥʠʤ ʦʙʨʘʱʝʥʠʝʤ ʧʘʮʠʝʥʪʦʚ ʢ ʚʨʘʯʫ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ï 

ʥʝʘʜʝʢʚʘʪʥʦʩʪʴʶ ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʣʝʯʝʥʠʷ ʤʝʪʦʜʠʢ ʠ ʤʘʪʝʨʠʘʣʦʚ. ɸʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʠʭ ʦʩʥʦʚʝ ʥʦʚʳʭ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʤʠʥʠʤʘʣʴʥʦ 

ʠʥʚʘʟʠʚʥʦʛʦ ʣʝʯʝʥʠʷ ʥʘʯʘʣʴʥʦʛʦ ʢʘʨʠʝʩʘ ʟʫʙʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʠ ʘʢʪʫʘʣʴʥʳʭ 

ʪʝʤ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʩʪʦʤʘʪʦʣʦʛʠʠ. 

     ʎʝʣʴ 

     ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʠʥʠʤʘʣʴʥʦ ʠʥʚʘʟʠʚʥʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ 

ʥʘʯʘʣʴʥʦʛʦ ʢʘʨʠʝʩʘ. 

      

 

 




