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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʜʘʧʪʘʮʠʠ ʤʝʪʦʜʠʢʠ ʚʳʩʦʢʦʪʦʯʥʦʡ ʩʲʝʤʢʠ 

ʥʘʟʝʤʥʦʛʦ ʨʝʣʴʝʬʘ ʩ ʧʦʤʦʱʴʶ ɹʇʃɸ ʜʣʷ ʫʩʣʦʚʠʡ ʤʦʨʩʢʦʛʦ ʙʝʨʝʛʦʚʦʛʦ ʦʙʨʳʚʘ. ɸʥʘʣʠʟ 

ʧʦʣʫʯʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʩʥʠʤʢʦʚ ʠ ʩʦʟʜʘʥʥʳʭ ʚʳʩʦʢʦʜʝʪʘʣʴʥʳʭ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʨʝʣʴʝʬʘ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʜʘʥʥʳʡ ʚʠʜ ʩʲʝʤʢʠ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʷʚʣʷʝʪʩʷ 

ʦʧʪʠʤʘʣʴʥʳʤ, ʥʦ ʠʤʝʝʪ ʨʷʜ ʦʛʨʘʥʠʯʝʥʠʡ. ɺ ʯʠʩʣʦ ʜʦʩʪʦʠʥʩʪʚ ʤʝʪʦʜʘ ʚʭʦʜʠʪ ʥʠʟʢʘʷ 

ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʠ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ. ʅʝʜʦʩʪʘʪʢʘʤʠ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʩʪʴ 

ʦʙʨʘʙʦʪʢʠ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ʧʨʠ ʥʘʣʠʯʠʠ ʧʣʦʪʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʚ ʟʦʥʝ 

ʟʘʧʣʝʩʢʘ.  

 

Abstract. The results of adaptation of the methodology for high-precision surveying of the 

ground relief using UAVs for conditions of marine coastal cliff are given in this work. Analysis of 

the obtained digital images and created digital elevation models showed that this type of survey is 

optimal for the considered natural object but has a number of limitations. Low cost and speed of 

data acquisition are the advantages of the method. The processing complexity and interpreting data 

in the presence of dense vegetation cover and near coastline are disadvantages of the method. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʨʩʢʦʡ ʘʙʨʘʟʠʦʥʥʳʡ ʙʝʨʝʛ, ʩʲʝʤʢʘ ʨʝʣʴʝʬʘ, ʙʝʩʧʠʣʦʪʥʳʡ 

ʣʝʪʘʪʝʣʴʥʳʡ ʘʧʧʘʨʘʪ, ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʤʝʪʦʜʳ. 

 

Keywords: marine abrasion coast, relief survey, unmanned aerial vehicle, remote methods. 

 

ɺʚʝʜʝʥʠʝ 

ʈʝʣʴʝʬ ʢʘʢ ʙʘʟʠʩʥʳʡ ʵʣʝʤʝʥʪ ʧʨʠʨʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚʣʠʷʝʪ ʥʘ 

ʚʩʝ ʝʛʦ ʢʦʤʧʦʥʝʥʪʳ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʣʴʝʬʘ ʪʘʢʠʝ, ʢʘʢ ʤʦʨʬʦʤʝʪʨʠʷ, ʤʦʨʬʦʣʦʛʠʷ, 

ʩʦʚʨʝʤʝʥʥʘʷ ʜʠʥʘʤʠʢʘ, ʨʘʟʥʦʦʙʨʘʟʠʝ, ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʠ ʪ. ʜ. ʷʚʣʷʶʪʩʷ ʚʘʞʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ 

ʧʨʠ ʠʟʫʯʝʥʠʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʧʨʦʛʥʦʟʘ ʠʭ ʨʘʟʚʠʪʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʨʝʣʴʝʬʘ ʥʝʦʙʭʦʜʠʤʳ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʙʦʣʴʰʠʥʩʪʚʘ ʧʦʣʝʚʳʭ ʥʘʫʯʥʳʭ ʠ 
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ʠʥʞʝʥʝʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʙʝʩʧʝʯʝʥʠʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʨʝʣʴʝʬʘ ʙʝʨʝʛʦʚʦʡ ʟʦʥʳ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʝʨʝʛʦʚ. 

ɼʦʣʛʦʝ ʚʨʝʤʷ ʤʝʪʦʜʳ ʠʟʫʯʝʥʠʷ ʨʝʣʴʝʬʘ ʚʢʣʶʯʘʣʠ ʣʠʰʴ ʧʨʷʤʳʝ ʥʘʟʝʤʥʳʝ ʠʟʤʝʨʝʥʠʷ. 

ʅʝʜʦʩʪʘʪʢʘʤʠ ʥʘʟʝʤʥʳʭ ʠʟʤʝʨʝʥʠʡ ʷʚʣʷʶʪʩʷ ʤʘʣʳʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʦʭʚʘʪ, ʪʨʫʜʦʝʤʢʦʩʪʴ, 

ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʶʱʘʷ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʙʦʣʴʰʝʡ ʜʝʪʘʣʠʟʘʮʠʠ, ʠ ʥʠʟʢʘʷ ʦʧʝʨʘʪʠʚʥʦʩʪʴ. 

ʀʟʫʯʝʥʠʝ ʨʝʣʴʝʬʘ ʚʳʩʦʢʠʭ ʘʙʨʘʟʠʦʥʥʳʭ ʙʝʨʝʛʦʚ ʪʘʢʠʤʠ ʤʝʪʦʜʘʤʠ ʙʳʣʦ ʥʝʚʦʟʤʦʞʥʦ, 

ʧʦʵʪʦʤʫ ʜʣʷ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʨʘʙʦʪ ʧʨʠʤʝʥʷʣʠʩʴ ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʤʝʪʦʜʳ. ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʚʢʣʶʯʘʶʱʠʡ ʧʦʣʫʯʝʥʠʝ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ 

ʪʦʯʥʳʭ ʩʪʝʨʝʦʧʘʨ ʩʥʠʤʢʦʚ, ʠʭ ʦʧʪʠʯʝʩʢʫʶ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʢʦʨʨʝʢʮʠʶ ʠ ʧʦʩʣʝʜʫʶʱʫʶ 

ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ. ʆʜʥʘʢʦ, ʜʣʷ ʫʩʣʦʚʠʡ ʤʦʨʩʢʦʛʦ ʙʝʨʝʛʘ, ʩʲʝʤʢʘ ʙʳʣʘ 

ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʩ ʤʦʨʷ, ʯʪʦ ʧʨʝʧʷʪʩʪʚʦʚʘʣʦ ʦʙʦʨʫʜʦʚʘʥʠʶ ʟʘʢʨʝʧʣʝʥʥʳʭ ʩʲʝʤʦʯʥʳʭ 

ʙʘʟʠʩʦʚ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʪʨʝʙʦʚʘʣʦʩʴ ʧʨʠʚʣʝʯʝʥʠʝ 

ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʥʘ ʨʷʜʝ ʵʪʘʧʦʚ ʪʨʝʙʦʚʘʣʘʩʴ ʩʧʝʮʠʘʣʴʥʘʷ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʨʫʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʤʘʪʝʨʠʘʣʦʚ, ʯʪʦ ʩʥʠʞʘʣʦ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʪʨʝʙʫʝʤʳʭ ʜʘʥʥʳʭ. 

ʉʫʱʝʩʪʚʝʥʥʳʡ ʧʨʦʨʳʚ ʚ ʩʲʝʤʢʘʭ ʨʝʣʴʝʬʘ ʧʨʦʠʟʦʰʝʣ ʧʦʩʣʝ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʠ ʣʘʟʝʨʥʦʛʦ 

ʩʢʘʥʠʨʦʚʘʥʠʷ. ʃʘʟʝʨʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ, ʦʩʦʙʝʥʥʦ ʚʦʟʜʫʰʥʦʝ, ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʧʦʣʝ ʪʦʯʝʢ 

ʩ ʥʝʜʦʩʪʠʞʠʤʦʡ ʨʘʥʝʝ ʧʣʦʪʥʦʩʪʴʶ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʦʛʨʘʥʠʯʝʥʥʳʭ ʧʣʦʱʘʜʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ [1ï2]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʜʫʰʥʦʛʦ ʠ ʥʘʟʝʤʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩʦ ʩʧʫʪʥʠʢʦʚʳʤʠ ʩʥʠʤʢʘʤʠ ʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʘʪʴ ʚʳʩʦʢʦʪʦʯʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʨʝʣʴʝʬʘ [3ï4]. ʆʜʥʘʢʦ, 

ʥʘʟʝʤʥʘʷ ʣʘʟʝʨʥʘʷ ʩʲʝʤʢʘ, ʢʘʢ ʠ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʘʷ, ʥʘ ʤʦʨʩʢʦʤ ʙʝʨʝʛʫ ʟʘʪʨʫʜʥʝʥʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʨʘʟʤʝʱʝʥʠʷ ʩʲʝʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʚ ʤʦʨʝ ʠ ʥʘʣʠʯʠʝʤ ʥʝʜʦʩʪʫʧʥʳʭ ʜʣʷ 

ʩʲʝʤʢʠ ʫʯʘʩʪʢʦʚ ʧʨʠ ʩʣʦʞʥʦʤ ʨʝʣʴʝʬʝ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʵʨʦʬʦʪʦʩʲʝʤʢʘ ʩ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ (ɹʇʃɸ) 

ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʳʤ ʩʧʦʩʦʙʦʤ ʧʦʣʫʯʝʥʠʷ ʤʘʣʦʧʣʦʱʘʜʥʦʡ ʪʝʭʥʠʯʝʩʢʦ-

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʲʝʤʢʠ, ʠʤʝʶʱʝʡ ʮʝʣʴʶ ʩʦʩʪʘʚʣʝʥʠʝ ʦʨʪʦʬʦʪʦʧʣʘʥʦʚ ʤʝʩʪʥʦʩʪʠ ʠ 

ʧʦʩʪʨʦʝʥʠʝ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʨʝʣʴʝʬʘ (ʎʄʈ). ʎʠʬʨʦʚʘʷ ʘʵʨʦʬʦʪʦʩʲʝʤʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʥʝʙʦʣʴʰʠʭ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ (ɹʇʃɸ), ʦʩʥʘʱʝʥʥʳʭ ʮʠʬʨʦʚʳʤʠ 

ʢʘʤʝʨʘʤʠ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ, ʩʠʩʪʝʤʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ ʠ ʦʨʠʝʥʪʘʮʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ [5ï7].  

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʤʝʪʦʜʠʢʠ ʧʨʦʚʝʜʝʥʠʷ ʮʠʬʨʦʚʦʡ ʘʵʨʦʬʦʪʦʩʲʝʤʢʠ ʩ 

ʧʦʤʦʱʴʶ ɹʇʃɸ ʠ ʧʦʩʪʨʦʝʥʠʝ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ ʜʣʷ ʫʯʘʩʪʢʘ ʘʙʨʘʟʠʦʥʥʦʛʦ ʙʝʨʝʛʘ ʚ 

ɻʝʣʝʥʜʞʠʢʩʢʦʤ ʨʘʡʦʥʝ. 

 

ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʮʠʬʨʦʚʦʡ ʘʵʨʦʬʦʪʦʩʲʝʤʢʠ 

ʉ 2017 ʛʦʜʘ ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʠ ʜʠʥʘʤʠʢʠ ʨʝʣʴʝʬʘ ʤʦʨʩʢʠʭ ʙʝʨʝʛʦʚ 

ʩʦʪʨʫʜʥʠʢʘʤʠ ʖʞʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʀʥʩʪʠʪʫʪʘ ʦʢʝʘʥʦʣʦʛʠʠ ʠʤ. ʇ. ʇ. ʐʠʨʰʦʚʘ ʈɸʅ 

ʧʨʠʤʝʥʷʣʘʩʴ ʪʝʭʥʦʣʦʛʠʷ ʘʵʨʦʬʦʪʦʩʲʝʤʢʠ ʩ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ (ɹʇʃɸ) ʩ 

ʧʦʩʣʝʜʫʶʱʝʡ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ ʧʦʣʫʯʝʥʥʳʭ ʚʳʩʦʢʦʜʝʪʘʣʴʥʳʭ ʮʠʬʨʦʚʳʭ 

ʩʥʠʤʢʦʚ [8ï9]. ɼʣʷ ʩʲʝʤʢʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʢʘʤʝʨʘ çFC 6310è, 

ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʥʘ ʢʚʘʜʨʦʢʦʧʪʝʨʝ çFantom 4Proè. ʕʪʦ ʩʦʚʨʝʤʝʥʥʳʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ɹʇʃɸ 

ʦʙʣʘʜʘʶʱʠʡ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʫʜʝʨʞʠʚʘʪʴ 

ʣʝʪʘʶʱʠʡ ʘʧʧʘʨʘʪ ʚ ʪʦʯʢʝ ʩ ʧʦʛʨʝʰʥʦʩʪʴʶ 0,5 ʤ ʧʦ ʚʳʩʦʪʝ ʠ 1 ʤ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ. 

ʂʚʘʜʨʦʢʦʧʪʝʨ Fantom 4Pro ʩʧʦʩʦʙʝʥ ʥʘ ʨʘʙʦʪʫ ʚ ʨʝʞʠʤʝ ʨʫʯʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʘʚʪʦʥʦʤʥʳʝ 

ʧʦʣʝʪʳ ʧʦ ʟʘʨʘʥʝʝ ʟʘʜʘʥʥʳʤ ʢʦʦʨʜʠʥʘʪʘʤ, ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʚʦʟʚʨʘʪʦʤ ʥʘ ʪʦʯʢʫ ʩʪʘʨʪʘ ʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʧʦʩʘʜʢʫ ʚ ʩʣʫʯʘʝ ʧʦʪʝʨʠ ʩʠʛʥʘʣʘ ʫʧʨʘʚʣʝʥʠʷ ʠʣʠ ʚ ʜʨʫʛʠʭ ʥʝʰʪʘʪʥʳʭ 

ʩʠʪʫʘʮʠʷʭ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠ ʩʲʝʤʢʝ ʩʣʦʞʥʦʛʦ ʨʝʣʴʝʬʘ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʪʨʝʙʫʝʤʳʭ 
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ʧʘʨʘʤʝʪʨʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʠʤʝʝʪʩʷ ʩʠʩʪʝʤʘ ʟʘʱʠʪʳ ʘʧʧʘʨʘʪʘ ʦʪ ʦʧʘʩʥʦʛʦ ʩʙʣʠʞʝʥʠʷʤʠ ʩ 

ʧʨʝʧʷʪʩʪʚʠʷʤʠ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʝ ʷʚʣʷʣʩʷ ʙʝʨʝʛ ʤʝʞʜʫ ʙʫʭʪʦʡ ʈʳʙʘʮʢʘʷ 

ʠ ʤʳʩʦʤ ɼʦʦʙ (ʈʠʩʫʥʦʢ 1). ɹʝʨʝʛ ʩʣʦʞʝʥ ʢʘʨʙʦʥʘʪʥʳʤʠ ʬʣʠʰʝʚʳʤʠ ʧʦʨʦʜʘʤʠ [10ï11]. ʅʘ 

ʫʯʘʩʪʢʝ ʨʘʟʚʠʪʳ ʘʙʨʘʟʠʦʥʥʳʡ ʠ ʘʙʨʘʟʠʦʥʥʦïʦʧʦʣʟʥʝʚʦʡ ʪʠʧʳ ʙʝʨʝʛʘ. ɺʩʪʨʝʯʘʶʪʩʷ ʛʣʫʙʦʢʠʝ 

ʜʦʣʠʥʳ ʚʨʝʤʝʥʥʳʭ ʚʦʜʦʪʦʢʦʚ. ɺʳʩʦʪʘ ʙʝʨʝʛʦʚʳʭ ʦʙʨʳʚʦʚ ʜʦʩʪʠʛʘʝʪ 100 ʤ. ɺʜʦʣʴ ʙʝʨʝʛʦʚʦʡ 

ʣʠʥʠʠ ʚʩʪʨʝʯʘʶʪʩʷ ʝʜʠʥʠʯʥʳʝ ʢʨʫʧʥʳʝ ʦʙʚʘʣʴʥʦ-ʦʧʦʣʟʥʝʚʳʝ ʢʦʥʫʩʘ, ʩʣʦʞʝʥʥʳʝ 

ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. 
 

 
 

ʈʠʩʫʥʦʢ 1. ʋʯʘʩʪʦʢ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ. 

 

ɺ ʤʘʝïʠʶʥʝ 2019 ʛ. ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʘʵʨʦʬʦʪʦʩʲʝʤʢʘ ʤʦʨʩʢʦʛʦ ʙʝʨʝʛʘ ʩ ʧʦʩʣʝʜʫʶʱʝʡ 

ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ ʧʦʣʫʯʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʩʥʠʤʢʦʚ, ʩ ʮʝʣʴʶ ʩʦʩʪʘʚʣʝʥʠʷ 

ʚʳʩʦʢʦʜʝʪʘʣʴʥʳʭ ʦʨʪʦʬʦʪʦʧʣʘʥʦʚ ʠ ʧʦʩʪʨʦʝʥʠʷ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʨʝʣʴʝʬʘ (ʎʄʈ). ɼʣʷ 

ʩʲʝʤʦʢ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʤʝʪʦʜʠʢʘ, ʨʘʥʝʝ ʧʨʠʤʝʥʝʥʥʘʷ ʥʘʤʠ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʝʣʴʝʬʘ 

ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʦʚ ʙʝʨʝʛʦʚ ɸʟʦʚʩʢʦʛʦ ʠ ʏʝʨʥʦʛʦ ʤʦʨʝʡ [8ï9, 12] ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʘʜʘʧʪʘʮʠʝʡ ʜʣʷ ʫʯʘʩʪʢʦʚ ʚʳʩʦʢʠʤʠ ʙʝʨʝʛʦʚʳʤʠ ʦʙʨʳʚʘʤʠ.  

ɼʣʷ ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʫʯʘʩʪʢʦʚ ʤʦʨʩʢʠʭ ʙʝʨʝʛʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʧʦʣʥʷʝʪʩʷ ʧʣʘʥʦʚʘʷ 

ʩʲʝʤʢʘ: ʦʙʲʝʢʪʠʚ ʢʘʤʝʨʳ ʢʚʘʜʨʦʢʦʧʪʝʨʘ ʥʘʧʨʘʚʣʝʥ ʚʝʨʪʠʢʘʣʴʥʦ ʚʥʠʟ. ɼʣʷ ʥʝʰʠʨʦʢʠʭ 

ʣʠʥʝʡʥʳʭ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ (ʢ ʧʨʠʤʝʨʫ, ʫʯʘʩʪʦʢ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʩ ʧʣʷʞʝʤ) ʩʲʝʤʢʘ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʦʜʠʥ ʧʨʦʣʝʪ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʧʨʦʜʦʣʴʥʦʛʦ ʧʝʨʝʢʨʳʪʠʷ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ 

ʬʦʪʦʩʥʠʤʢʘʤʠ 60%. ɽʩʣʠ ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʩʪʠ ʘʵʨʦʬʦʪʦʩʲʸʤʢʫ ʙʦʣʴʰʦʛʦ ʧʦ ʰʠʨʠʥʝ ʫʯʘʩʪʢʘ, 

ʪʦ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʟʘʜʘʥʥʦʡ ʧʣʦʱʘʜʠ ʧʨʦʠʟʚʦʜʷʪ ʩʝʨʠʝʡ ʧʘʨʘʣʣʝʣʴʥʳʭ ʤʘʨʰʨʫʪʦʚ, 

ʠʤʝʶʱʠʭ ʧʦʧʝʨʝʯʥʦʝ ʧʝʨʝʢʨʳʪʠʝ. ʇʨʠ ʪʘʢʦʡ ʬʦʪʦʩʲʝʤʢʝ ʩʪʘʥʜʘʨʪʥʦʝ ʟʥʘʯʝʥʠʝ ʧʝʨʝʢʨʳʪʠʷ 

ʩʦʩʪʘʚʣʷʝʪ 30% [9]. ʇʨʠ ʩʲʝʤʢʝ ʘʙʨʘʟʠʦʥʥʳʭ ʤʦʨʩʢʠʭ ʙʝʨʝʛʦʚ, ʠʤʝʶʱʠʭ ʨʝʣʴʝʬ ʩ ʙʦʣʴʰʠʤʠ 

ʧʝʨʝʧʘʜʘʤʠ ʚʳʩʦʪ, ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʧʣʘʥʦʚʦʡ ʘʵʨʦʬʦʪʦʩʲʝʤʢʝ ʙʳʣʦ ʨʝʰʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʝʨʩʧʝʢʪʠʚʥʫʶ ʘʵʨʦʬʦʪʦʩʲʝʤʢʫ (ʩ ʥʘʢʣʦʥʦʤ ʦʧʪʠʯʝʩʢʦʡ ʦʩʠ), ʧʦʟʚʦʣʠʚʰʫʶ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦ ʨʘʩʧʦʟʥʘʚʘʪʴ ʦʙʲʝʢʪʳ ʤʝʩʪʥʦʩʪʠ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʚʟʘʠʤʥʦʝ 

ʧʦʣʦʞʝʥʠʝ. 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʘʵʨʦʬʦʪʦʩʲʝʤʢʠ ʜʣʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʧʨʠʚʷʟʢʠ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ 

ʨʘʟʤʝʱʝʥʠʝ 30 ʥʘʟʝʤʥʳʭ ʨʝʧʝʨʦʚ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʧʦ ʚʩʝʡ ʧʣʦʱʘʜʠ ʠʩʩʣʝʜʫʝʤʳʭ ʫʯʘʩʪʢʦʚ. 
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ʇʨʠ ʨʘʟʤʝʱʝʥʠʠ ʨʝʧʝʨʦʚ ʫʯʠʪʳʚʘʣʠʩʴ ʢʦʥʬʠʛʫʨʘʮʠʷ ʠ ʨʝʣʴʝʬ ʫʯʘʩʪʢʦʚ, ʩʭʝʤʘ ʧʣʘʥʠʨʫʝʤʳʭ 

ʪʨʘʝʢʪʦʨʠʡ ʧʨʦʣʝʪʦʚ ɹʇʃɸ, ʥʘʣʠʯʠʝ ʠ ʩʦʩʪʦʷʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʚʝʨʦʷʪʥʦʩʪʴ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. ʅʘ ʨʳʭʣʦʤ ʛʨʫʥʪʝ ʨʝʧʝʨʳ (ʢʨʫʛʠ ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ ʜʠʘʤʝʪʨʦʤ 

22 ʩʤ) ʟʘʢʨʝʧʣʷʣʠʩʴ ʥʘ ʫʨʦʚʥʝ ʛʨʫʥʪʘ. ʅʘ ʩʢʘʣʘʭ ʦʪʤʝʪʢʠ ʜʝʣʘʣʠʩʴ ʥʘ ʨʦʚʥʳʭ ʫʯʘʩʪʢʘʭ 

ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ. ʆʧʨʝʜʝʣʝʥʠʝ ʪʦʯʥʳʭ ʢʦʦʨʜʠʥʘʪ ʥʘʟʝʤʥʳʭ ʨʝʧʝʨʦʚ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʩ 

ʧʦʤʦʱʴʶ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʧʫʪʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʬʠʨʤʳ Leica Geosystems 

[13ï14]. ɺ ʩʦʩʪʘʚ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʭʦʜʠʣʠ ʜʚʘ ʜʚʫʭʯʘʩʪʦʪʥʳʭ ʧʨʠʝʤʥʳʭ ʫʩʪʨʦʡʩʪʚʘ (Leica GS 

10, Leica GS 15), ʦʙʨʘʙʘʪʳʚʘʶʱʠʝ ʩʠʛʥʘʣʳ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʧʫʪʥʠʢʦʚ GPS ʠ ɻʃʆʅɸʉʉ. 

ʉʥʘʯʘʣʘ ʘʵʨʦʬʦʪʦʩʲʝʤʢʘ ʚʳʧʦʣʥʷʣʘʩʴ ʚ ʨʫʯʥʦʤ ʨʝʞʠʤʝ, ʥʦ ʩʣʦʞʥʳʡ ʨʝʣʴʝʬ 

ʘʙʨʘʟʠʦʥʥʦ-ʦʧʦʣʟʥʝʚʦʛʦ ʙʝʨʝʛʘ ʧʨʠʚʦʜʠʣ ʢ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʧʦʪʝʨʝ ʩʠʛʥʘʣʘ ʤʝʞʜʫ ʧʫʣʴʪʦʤ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ɹʇʃɸ, ʧʦʵʪʦʤʫ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʧʝʨʝʡʪʠ ʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʨʝʞʠʤ 

ʧʦʣʝʪʦʚ ʧʦ ʟʘʨʘʥʝʝ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʤʘʨʰʨʫʪʘʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠ ʧʦʪʝʨʝ ʩʠʛʥʘʣʘ ʧʫʣʴʪʘ 

ʫʧʨʘʚʣʝʥʠʷ ɹʇʃɸ ʧʨʦʜʦʣʞʘʝʪ ʜʚʠʛʘʪʴʩʷ ʧʦ ʟʘʜʘʥʥʦʤʫ ʤʘʨʰʨʫʪʫ ʠ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʪʦʯʢʫ 

ʚʟʣʝʪʘ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʩʲʝʤʢʠ. 

ʇʨʠ ʧʦʜʛʦʪʦʚʢʝ ʤʘʨʰʨʫʪʘ ʧʦʣʝʪʘ ʫʯʠʪʳʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: ð ʧʨʦʪʷʞʝʥʥʦʩʪʴ 

ʧʦʣʝʪʘ ʠ ʫʜʘʣʝʥʠʝ ʘʧʧʘʨʘʪʘ ʦʪ ʦʧʝʨʘʪʦʨʘ; ð ʧʨʦʛʥʦʟʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʩʠʣʘ ʚʝʪʨʘ; ī 

ʢʦʥʬʠʛʫʨʘʮʠʷ ʠ ʣʘʥʜʰʘʬʪ ʢʦʩʳ; ð ʦʙʝʩʧʝʯʝʥʠʝ 30% ʧʦʧʝʨʝʯʥʦʛʦ ʠ 60% ʧʨʦʜʦʣʴʥʦʛʦ 

ʧʝʨʝʢʨʳʪʠʷ. ʆʙʝʩʧʝʯʝʥʠʝ ʪʦʯʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʦʣʝʪʘ ʨʝʘʣʠʟʦʚʳʚʘʣʦʩʴ ʩ 

ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʇʆ) ñLitchiò (ʈʠʩʫʥʦʢ 2). ʇʦʜʛʦʪʦʚʣʝʥʥʳʝ ʪʨʝʢʠ 

ʧʨʦʚʝʨʷʣʠʩʴ ʥʘ ʩʘʡʪʝ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʇʆ [15]. 
 

 
 

ʈʠʩʫʥʦʢ 2. ʇʦʜʛʦʪʦʚʢʘ ʤʘʨʰʨʫʪʘ ʧʦʣʝʪʘ. 

 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʧʣʦʰʥʦʡ ʩʲʝʤʢʠ ʫʯʘʩʪʢʦʚ ʩ ʪʨʝʙʫʝʤʳʤ ʜʣʷ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʧʝʨʝʢʨʳʪʠʝʤ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ 4 ʧʦʣʝʪʘ ʦʙʱʝʡ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 11,5 ʢʤ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʘʵʨʦʬʦʪʦʩʲʝʤʢʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 1574 ʩʥʠʤʢʘ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʧʦ ʤʘʨʰʨʫʪʘʤ 

ʩʲʝʤʢʠ ʩ 30% ʧʦʧʝʨʝʯʥʳʤ ʠ 60% ʧʨʦʜʦʣʴʥʳʤ ʧʝʨʝʢʨʳʪʠʝʤ. ʂʨʦʤʝ ʪʦʛʦ, ʟʘ ʩʯʝʪ ʨʘʙʦʪʳ 

ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ɹʇʃɸ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʘʨʘʤʝʪʨʳ ʚʥʝʰʥʝʛʦ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ 

ʩʥʠʤʢʦʚ.  
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ʉʲʝʤʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʧʝʨʝʤʝʥʥʦʡ ʚʳʩʦʪʦʡ ʧʦʣʝʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʯʢʠ ʩʪʘʨʪʘ ɹʇʃɸ 

ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʦʜʠʥʘʢʦʚʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʦʙʲʝʢʪʠʚʘ ʢʘʤʝʨʳ ʜʦ ʧʦʚʝʨʭʥʦʩʪʠ ʙʝʨʝʛʦʚʦʡ 

ʦʙʨʳʚʘ. ʇʨʠ ʧʦʚʳʰʝʥʠʠ ʘʙʩʦʣʶʪʥʦʡ ʚʳʩʦʪʳ ʵʣʝʤʝʥʪʦʚ ʨʝʣʴʝʬʘ ɹʇʃɸ ʪʘʢʞʝ ʧʦʜʥʠʤʘʣʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʪʳ ʪʦʯʢʠ ʩʪʘʨʪʘ, ʩʦʭʨʘʥʷʷ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʨʠʤʝʨʳ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʣʝʪʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʝ. ɼʣʷ ʢʘʞʜʦʛʦ ʫʯʘʩʪʢʘ ʧʨʦʚʦʜʠʣʘʩʴ 

ʩʲʝʤʢʘ ʩ ʜʚʫʤʷ ʧʦʣʦʞʝʥʠʷʤʠ ʦʧʪʠʯʝʩʢʦʡ ʦʩʠ ʢʘʤʝʨʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʦʨʠʟʦʥʪʘ (ʚʝʨʪʠʢʘʣʴʥʦ 

ʚʥʠʟ ʠ 45 ʛʨʘʜ.), ʯʪʦ ʠʟʙʝʞʘʪʴ çʤʝʨʪʚʳʭ ʟʦʥè ʧʦʜ ʠ ʟʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʠ ʚʳʩʪʫʧʘʶʱʠʤʠ 

ʬʦʨʘʤʠ ʨʝʣʴʝʬʘ. ʊʘʢʞʝ, ʠʟʤʝʥʝʥʠʝ ʥʘʢʣʦʥʘ ʢʘʤʝʨʳ ʧʦʟʚʦʣʠʣʦ ʠʟʙʝʞʘʪʴ ʨʘʟʣʠʯʥʦʛʦ 

ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʢʘʤʝʨʳ ʜʦ ʩʥʠʤʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʩʥʠʤʢʝ. ʇʨʠʤʝʨʳ 

ʩʥʠʤʢʦʚ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʫʯʘʩʪʢʘ ʢʣʠʬʘ ʧʨʠ ʚʝʨʪʠʢʘʣʴʥʦʤ ʠ ʥʘʢʣʦʥʥʦʤ ʧʦʣʦʞʝʥʠʠ 

ʦʧʪʠʯʝʩʢʦʡ ʦʩʠ ʢʘʤʝʨʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʈʠʩʫʥʢʝ 3. 
 

ʊʘʙʣʠʮʘ. 
ʇʈʀʄɽʈʓ ʇɸʈɸʄɽʊʈʆɺ ʇʆʃɽʊʆɺ ɺ ɸɺʊʆʄɸʊʀʏɽʉʂʆʄ ʈɽɾʀʄɽ 
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ʈʠʩʫʥʦʢ. 3. ʉʥʠʤʢʠ ʧʨʠ ʚʝʨʪʠʢʘʣʴʥʦʤ (ʚʚʝʨʭʫ) ʠ ʥʘʢʣʦʥʥʦʤ (ʩʥʠʟʫ) ʧʦʣʦʞʝʥʠʠ ʦʧʪʠʯʝʩʢʦʡ ʦʩʠ 

ʢʘʤʝʨʳ. 

 

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʧʦʣʫʯʝʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʜʘʥʥʳʭ 

ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʝʥʥʳʭ ʘʵʨʦʬʦʪʦʩʥʠʤʢʦʚ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ Agisoft Metashape [16], ʧʦʟʚʦʣʷʶʱʝʝ ʩʦʟʜʘʚʘʪʴ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ 3D ʤʦʜʝʣʠ 

ʦʙʲʝʢʪʦʚ ʥʘ ʦʩʥʦʚʝ ʮʠʬʨʦʚʳʭ ʬʦʪʦʛʨʘʬʠʡ ʤʝʪʦʜʘʤʠ ʮʠʬʨʦʚʦʡ ʬʦʪʦʛʨʘʤʤʝʪʨʠʠ (ʎʌ). ʅʘ 

ʧʝʨʚʦʤ ʵʪʘʧʝ ʦʙʨʘʙʦʪʢʠ Metashape ʥʘʭʦʜʠʪ ʦʙʱʠʝ ʪʦʯʢʠ ʬʦʪʦʛʨʘʬʠʡ (çʩʚʷʟʫʶʱʠʝ ʪʦʯʢʠè) ʠ 

ʧʦ ʥʠʤ ʦʧʨʝʜʝʣʷʝʪ ʧʘʨʘʤʝʪʨʳ ʢʘʤʝʨ: ʧʦʣʦʞʝʥʠʝ, ʦʨʠʝʥʪʘʮʠʶ, ʚʥʫʪʨʝʥʥʶʶ ʛʝʦʤʝʪʨʠʶ 

(ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ, ʧʘʨʘʤʝʪʨʳ ʜʠʩʪʦʨʩʠʠ ʠ ʪ. ʧ.) (ʈʠʩʫʥʦʢ 4). ɼʘʣʝʝ, ʥʘ ʦʩʥʦʚʝ 

ʨʘʩʩʯʠʪʘʥʥʳʭ ʧʦʣʦʞʝʥʠʡ ʢʘʤʝʨ ʧʦ ʮʠʬʨʦʚʳʤ ʬʦʪʦʛʨʘʬʠʷʤ ʧʨʦʠʟʚʝʜʝʥʦ ʧʦʩʪʨʦʝʥʠʝ 

ʧʣʦʪʥʦʛʦ ʦʙʣʘʢʘ ʪʦʯʝʢ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ (ʊʌʆ) (ʈʠʩʫʥʦʢ 5). ʅʘ ʦʩʥʦʚʝ 

ʧʣʦʪʥʦʛʦ ʦʙʣʘʢʘ ʪʦʯʝʢ ʩʪʨʦʠʪʩʷ ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʧʦʚʝʨʭʥʦʩʪʠ ʠ (ʧʦʩʣʝ ʚʳʜʝʣʝʥʠʷ ʢʣʘʩʩʘ 

ʪʦʯʝʢ çʟʝʤʣʷè) ð ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʨʝʣʴʝʬʘ (ʎʄʈ). ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʙʘʟʝ ʧʣʦʪʥʦʛʦ ʦʙʣʘʢʘ 

ʪʦʯʝʢ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʧʦʣʠʛʦʥʘʣʴʥʳʝ ʤʦʜʝʣʠ ʧʦʚʝʨʭʥʦʩʪʠ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ 

ʦʙʟʦʨʥʳʭ ʦʨʪʦʬʦʪʦʧʣʘʥʦʚ ʠʩʩʣʝʜʫʝʤʳʭ ʫʯʘʩʪʢʦʚ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ 0,05 ʤ. 
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ʈʠʩʫʥʦʢ 4. ʈʘʩʧʦʣʦʞʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʬʦʪʦʛʨʘʬʠʡ ʜʣʷ ʦʜʥʦʛʦ ʠʟ ʫʯʘʩʪʢʦʚ ʩʲʝʤʢʠ. 

 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʣʫʯʝʥʥʦʛʦ ʧʣʦʪʥʦʛʦ ʧʦʣʷ ʊʌʆ ʩ ʮʝʣʴʶ ʚʳʜʝʣʝʥʠʷ ʢʣʘʩʩʘ ʪʦʯʝʢ 

çʟʝʤʣʷè ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʘʢʝʪʘ TerraScan (TerraSolid, ʌʠʥʣʷʥʜʠʷ) 

[17] ʥʘ ʧʣʘʪʬʦʨʤʝ MicroStation V8 (Bentley Systems, ʉʐɸ) [18]. ʌʠʣʴʪʨʘʮʠʷ ʦʙʣʘʢʘ ʪʦʯʝʢ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ TerraScan ʧʦ ʠʪʝʨʘʮʠʦʥʥʦʤʫ ʧʨʠʥʮʠʧʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ çow pointsè, çair pointsè, çisolated pointsè, çbelow surfaceè. 

ʀʥʩʪʨʫʤʝʥʪ çlow pointsè ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʦʙʦʩʦʙʣʝʥʥʳʝ ʪʦʯʢʠ ʠ ʠʭ ʛʨʫʧʧʳ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʠʞʝ ʦʩʥʦʚʥʦʛʦ ʦʙʣʘʢʘ ʪʦʯʝʢ ʠ ʥʝ ʦʧʠʩʳʚʘʶʱʠʝ ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʦʙʲʝʢʪʳ. ʀʥʩʪʨʫʤʝʥʪ çair pointsè ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʊʌʆ ʨʝʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʫʨʦʚʥʷ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʥʝ ʷʚʣʷʶʱʠʭʩʷ 

ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʤʠ (ʥʘʧʨʠʤʝʨ, ʧʪʠʮʳ). ʀʥʩʪʨʫʤʝʥʪ çisolated pointsè ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ 

ʣʦʞʥʳʝ ʊʌʆ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʭ ʦʙʦʩʦʙʣʝʥʥʦʩʪʠ ʦʪ ʦʩʪʘʣʴʥʦʛʦ ʦʙʣʘʢʘ ʪʦʯʝʢ. ʀʥʩʪʨʫʤʝʥʪ 

çbelow surfaceè ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʙʦʨʘ ʣʦʞʥʳʭ ʪʦʯʝʢ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʠʞʝ ʦʩʥʦʚʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ. ʇʦʩʣʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʢʦʥʪʨʦʣʴ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʠ 

ʫʩʪʨʘʥʝʥʠʷ ʦʰʠʙʦʢ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ʂʦʥʪʨʦʣʴ ʧʨʦʚʦʜʠʣʩʷ ʤʝʪʦʜʘʤʠ ʦʮʝʥʢʠ ʧʣʦʪʥʦʩʪʠ 

ʧʦʢʨʳʪʠʷ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʪʦʯʢʘʤʠ, ʧʨʦʬʠʣʠʨʦʚʘʥʠʷ ʦʙʣʘʢʘ ʪʦʯʝʢ, ʚʠʟʫʘʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘ 3D ʤʦʜʝʣʠ, ʧʦʩʪʨʦʝʥʥʦʡ ʧʦ ʪʦʯʢʘʤ ʟʝʤʣʠ ʩ ʨʫʯʥʳʤ ʦʪʙʦʨʦʤ ʣʦʞʥʳʭ ʦʪʨʘʞʝʥʠʡ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦʟʚʦʣʠʣʦ ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʰʠʙʦʢ ʠ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. ʅʘʠʙʦʣʴʰʫʶ ʩʣʦʞʥʦʩʪʴ ʧʨʠ ʬʠʣʴʪʨʘʮʠʠ 

ʦʙʣʘʢʘ ʪʦʯʝʢ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʜʝʨʝʚʴʷ ʠ ʢʫʩʪʘʨʥʠʢʠ [19ï20], ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

çʦʪʬʠʣʴʪʨʦʚʘʪʴè ʢʦʪʦʨʳʝ ʥʝ ʧʨʝʜʩʪʘʚʣʷʣʦʩʴ ʚʦʟʤʦʞʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ 

ʩʦʭʨʘʥʠʪʴ ʠʩʭʦʜʥʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ ʠʤʝʶʱʠʭʩʷ ʵʣʝʤʝʥʪʦʚ ʨʝʣʴʝʬʘ ð ʚʳʩʪʫʧʦʚ ʩʢʘʣ, 

ʦʩʪʘʥʮʦʚ, ʦʙʨʳʚʦʚ. ʂ ʩʦʞʘʣʝʥʠʶ, ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʵʪʦʡ ʨʘʙʦʪʳ ʧʨʠʰʣʦʩʴ ʚʳʧʦʣʥʷʪʴ ʚ ʨʫʯʥʦʤ 

ʨʝʞʠʤʝ, ʤʝʪʦʜʦʤ ʧʨʦʬʠʣʠʨʦʚʘʥʠʷ ʦʙʣʘʢʘ ʪʦʯʝʢ. ʊʦʯʢʠ, ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʳʝ ʢʘʢ çʟʝʤʣʷè, 

ʙʳʣʠ ʩʦʭʨʘʥʝʥʳ ʚ ʚʠʜʝ ʬʘʡʣʦʚ ʜʘʥʥʳʭ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʝʡ GRID ʠ ʜʘʣʴʥʝʡʰʝʡ 

ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʚ ʧʨʦʛʨʘʤʤʘʭ SAGA ʠ Golden Software Surfer.  
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ʈʠʩʫʥʦʢ 5. ʇʣʦʪʥʦʝ ʦʙʣʘʢʦ ʪʦʯʝʢ ʫʯʘʩʪʢʘ ʘʙʨʘʟʠʦʥʥʦ-ʦʧʦʣʟʥʝʚʦʛʦ ʙʝʨʝʛʘ. 

 

ʅʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʚ Agisoft Metashape ʠ TerraScan ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ 

ʪʨʝʙʫʝʪ ʚʚʝʜʝʥʠʷ ʦʧʝʨʘʪʦʨʦʤ ʨʷʜʘ ʧʘʨʘʤʝʪʨʦʚ ʠ ʠʭ ʢʦʤʙʠʥʘʮʠʡ, ʟʘʚʠʩʷʱʠʭ ʦʪ ʪʠʧʘ 

ʠʟʫʯʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʘʯʝʩʪʚʘ, ʢʦʣʠʯʝʩʪʚʘ ʠ ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠʩʭʦʜʥʳʭ ʩʥʠʤʢʦʚ, 

ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʦʣʠʛʦʥʘ, ʪʨʝʙʫʝʤʦʡ ʪʦʯʥʦʩʪʠ. ɼʦʩʪʠʞʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʚʦʟʤʦʞʥʦ 

ʣʠʰʴ ʧʦʩʣʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʪʝʨʘʮʠʡ ʠ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʀʤʝʝʪʩʷ 

ʧʦʛʨʝʰʥʦʩʪʴ, ʩʚʷʟʘʥʥʘʷ ʩ ʥʘʣʠʯʠʝʤ ʫʯʘʩʪʢʦʚ ʩʧʣʦʰʥʦʛʦ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʛʦ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʛʜʝ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʧʦʣʫʯʠʪʴ ʜʦʩʪʦʚʝʨʥʳʝ ʦʪʤʝʪʢʠ 

ʢʦʨʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʝʚʦʟʤʦʞʥʦ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ ʫʯʘʩʪʢʘʭ ʩ ʧʣʦʪʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ 

ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʩʪʨʦʠʪʩʷ ʧʦ ʩʨʝʜʥʝʤʫ ʫʨʦʚʥʶ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʦʩʢʦʣʴʢʫ ʮʝʣʴʶ ʥʘʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʨʝʣʴʝʬ ʙʝʨʝʛʦʚʦʛʦ ʦʙʨʳʚʘ ʠ ʦʙʚʘʣʴʥʦ-ʦʧʦʣʟʥʝʚʳʭ ʢʦʥʫʩʦʚ, ʛʜʝ ʜʨʝʚʝʩʥʦ-

ʢʫʩʪʘʨʥʠʢʦʚʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʧʨʠʩʫʪʩʪʚʫʝʪ ʬʨʘʛʤʝʥʪʘʨʥʦ, ʥʘ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʜʘʥʥʘʷ 

ʧʦʛʨʝʰʥʦʩʪʴ ʥʝ ʩʢʘʟʘʣʘʩʴ. 

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʪʝʨʠʘʣʦʚ ʩʲʝʤʢʠ, ʚʳʧʦʣʥʝʥʥʦʡ ʚ 2019 ʛ. ʩ ɹʇʃɸ, ʫʜʘʣʦʩʴ 

ʧʦʩʪʨʦʠʪʴ ʚʳʩʦʢʦʪʦʯʥʳʝ ʎʄʈ ʜʣʷ ʚʳʙʨʘʥʥʳʭ ʫʯʘʩʪʢʦʚ ʘʙʨʘʟʠʦʥʥʦʛʦ ʙʝʨʝʛʘ, ʩ ʧʣʘʥʦʚʦʡ ʠ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʪʦʯʥʦʩʪʴʶ 10 ʩʤ, ʯʪʦ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʠʢʨʦʬʦʨʤ ʨʝʣʴʝʬʘ 

ʘʙʨʘʟʠʦʥʥʦʛʦ ʙʝʨʝʛʘ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʅʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʦʛʨʘʥʠʯʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʥʦʛʦ ʤʝʪʦʜʘ, ʜʦʩʪʫʧʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ 

ʮʠʬʨʦʚʳʭ ʬʦʪʦʛʨʘʬʠʡ ʙʝʨʝʛʦʚʳʭ ʦʙʨʳʚʦʚ ʧʨʠ ʧʦʤʦʱʠ ɹʇʃɸ ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʝʨʝʜ 

ʤʝʪʦʜʦʤ ʮʠʬʨʦʚʦʡ ʬʦʪʦʛʨʘʤʤʝʪʨʠʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʨʝʣʴʝʬʘ ʩ ʥʝʧʣʦʪʥʳʤ ʨʘʩʪʠʪʝʣʴʥʳʤ 

ʧʦʢʨʦʚʦʤ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʧʨʠʚʷʟʢʠ ʘʵʨʦʬʦʪʦʩʲʸʤʢʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʦʜʠʪʴ 

ʦʧʨʝʜʝʣʝʥʠʝ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ʥʘʟʝʤʥʳʭ ʨʝʧʝʨʦʚ. ɸʵʨʦʬʦʪʦʩʲʝʤʢʫ ʙʝʨʝʛʦʚʳʭ 

ʦʙʨʳʚʦʚ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʧʦʣʥʷʪʴ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʧʦ ʧʦʜʛʦʪʦʚʣʝʥʥʳʤ ʤʘʨʰʨʫʪʘʤ 

ʧʦʣʝʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʠ ʥʘʢʣʦʥʥʦʛʦ ʧʦʣʦʞʝʥʠʡ ʦʧʪʠʯʝʩʢʦʡ ʦʩʠ 

ʬʦʪʦʢʘʤʝʨʳ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʢʦʩʤʠʯʝʩʢʦʡ ʠ ʘʵʨʦʬʦʪʦʩʲʝʤʢʠ ʩ ʩʘʤʦʣʝʪʘ, ʩʲʝʤʢʘ ʩ ɹʇʃɸ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʦʜʠʪʴ ʤʦʥʠʪʦʨʠʥʛ ʫʯʘʩʪʢʦʚ ʩ ʚʳʩʦʢʠʤʠ ʫʢʣʦʥʘʤʠ ʧʦʚʝʨʭʥʦʩʪʠ ʚʧʣʦʪʴ ʜʦ 

ʦʪʚʝʩʥʳʭ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠ ʠʟʫʯʝʥʠʠ ʘʙʨʘʟʠʦʥʥʳʭ ʙʝʨʝʛʦʚ ʩ ʚʳʨʘʞʝʥʥʳʤʠ ʢʣʠʬʘʤʠ ʠ 

ʩʣʦʞʥʳʤ ʨʝʣʴʝʬʦʤ. 
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ECOGEOGRAPHICAL PROBLEMS OF AIR POLLUTION  

IN THE BIG CITIES OF AZERBAIJAN  

 

ÉMammadova Sh.,  Ph.D., Baku State University, Baku, Azerbaijan 

 

ʕʂʆɻɽʆɻʈɸʌʀʏɽʉʂʀɽ ʇʈʆɹʃɽʄʓ ɿɸɻʈʗɿʅɽʅʀʗ ɸʊʄʆʉʌɽʈʓ ʂʈʋʇʅʓʍ 

ɻʆʈʆɼʆɺ ɸɿɽʈɹɸʁɼɾɸʅɸ 

 

Éʄʘʤʝʜʦʚʘ ʐ. ʀ., ʢʘʥʜ. ʛʝʦʛʨ. ʥʘʫʢ, ɹʘʢʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ 

 

Abstract. In connection with the development of urbanization, the protection of cities and 

the environment, issues of restoring the ecological balance become an urgent issue. The scale and 

intensity of product development in Azerbaijan enhance the anthropogenic impact on the nature of 

the regions. Such an effect is manifested in the pollution of soils with industrial, household waste, 

chemical fertilizers, the burning of hydrocarbons, the emission of harmful substances in the water 

and vehicles into the environment. Like in the whole world and in Azerbaijan, such negative 

processes are no exception. In this regard, the environmental problems of cities and urban 

agglomerations around the world are in the focus of attention of specialists and scientists. 

The presented article considers environmental and geographic problems that arose as a result of air 

emissions in 8 cities of Azerbaijan. The historical properties of studying atmospheric pollution in 

cities are analyzed, ecogeographic methods for studying atmospheric pollution of cities are 

identified, environmental pollutants of large cities and the ecogeographic properties of their 

influence are considered. The ecological properties of the geographical condition, meteorological 

climatic conditions in air pollution, aerospace research in the study of atmospheric pollution in large 

cities and the effect of pollution on the health of the population of large cities are studied. 

The transport system of cities, their geography, and the effect of emissions of harmful, poisonous 

substances into the atmosphere by vehicles on public health were also noted. Based on the methods 

for predicting atmospheric air pollution in large cities and the non-linear regression technique, 

a mathematical model of ecogeographic forecasting of air pollution is applied. Comprehensive 

indicators and the level of air pollution in unfavorable conditions for urban agglomerations are 

determined. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʫʨʙʘʥʠʟʘʮʠʠ, ʦʭʨʘʥʘ ʛʦʨʦʜʦʚ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʘʢʪʫʘʣʴʥʳʤʠ ʩʪʘʥʦʚʷʪʩʷ ʚʦʧʨʦʩʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ. ʄʘʩʰʪʘʙʥʦʩʪʴ 

ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ʫʩʠʣʠʚʘʝʪ ʘʥʪʨʦʧʦʛʝʥʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʨʠʨʦʜʫ ʨʝʛʠʦʥʦʚ. ʊʘʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʟʘʛʨʷʟʥʝʥʠʠ ʧʦʯʚ 

ʧʨʦʤʳʰʣʝʥʥʳʤʠ, ʙʳʪʦʚʳʤʠ ʦʪʭʦʜʘʤʠ, ʭʠʤʠʯʝʩʢʠʤʠ ʫʜʦʙʨʝʥʠʷʤʠ, ʩʞʠʛʘʥʠʝʤ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʚʳʙʨʦʩʘʤʠ ʚ ʘʢʚʘʪʦʨʠʠ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʚ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʂʘʢ ʠ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ʪʘʢʠʝ ʥʝʛʘʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʥʝ 

ʠʩʢʣʶʯʝʥʠʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʛʦʨʦʜʦʚ ʠ ʛʦʨʦʜʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʡ ʚʦ 

ʚʩʝʤ ʤʠʨʝ ʥʘʭʦʜʷʪʩʷ ʚ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʫʯʝʥʳʭ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩʪʘʪʴʝ 

ʨʘʩʩʤʦʪʨʝʥʳ ʵʢʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʚʦʟʥʠʢʰʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʫ ʚ 

8 ʛʦʨʦʜʘʭ ɸʟʝʨʙʘʡʜʞʘʥʘ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʠʩʪʦʨʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ ʚ 
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ʛʦʨʦʜʘʭ, ʦʧʨʝʜʝʣʝʥʳ ʵʢʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ 

ʛʦʨʦʜʦʚ, ʨʘʩʩʤʦʪʨʝʥʳ ʬʘʢʪʦʨʳ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ, 

ʵʢʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠʭ ʚʣʠʷʥʠʷ. ʀʟʫʯʝʥʳ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʫʩʣʦʚʠʡ, ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʟʘʛʨʷʟʥʝʥʠʠ ʘʪʤʦʩʬʝʨʳ, 

ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʠʟʫʯʝʥʠʠ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ ʠ 

ʚʣʠʷʥʠʝ  ʟʘʛʨʷʟʥʝʥʠʷ  ʥʘ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ. ʆʪʤʝʯʝʥ rʪʘʢʞʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤ r ʛʦʨʦʜʦʚ, ʠʭ ʛʝʦʛʨʘʬʠʷ, ʚʣʠʷʥʠʝ ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʫ 

ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʚʨʝʜʥʳʭ, ʷʜʦʚʠʪʳʭ ʚʝʱʝʩʪʚ  ʥʘ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ. ʅʘ ʦʩʥʦʚʝ 

ʤʝʪʦʜʦʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ʠ ʤʝʪʦʜʠʢʝ 

ʥʝʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ, ʧʨʠʤʝʥʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʵʢʦʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ. ʆʧʨʝʜʝʣʝʥʳ ʢʦʤʧʣʝʢʩʥʳʝ ʧʦʢʘʟʘʪʝʣʠ  ʠ ʫʨʦʚʝʥʴ 

ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦ ʛʦʨʦʜʩʢʠʤ ʘʛʣʦʤʝʨʘʮʠʷʤ. 

 

Keywords: meteorological and climatic conditions, aerospace, ecological and geographical, 

favorable weather conditions, synoptic processes, mathematical model. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʪʝʦʨʦʣʦʛʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʝ, ʵʢʦʣʦʛʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ, ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʤʝʪʝʦʫʩʣʦʚʠʷ, ʩʠʥʦʧʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ 

ʤʦʜʝʣʴ. 

 

Several big-scale air pollution disasters were recorded in the world in the XX century. For 

example, the valley of Moz (Belgium) in 1930, almost became poison trap as a result of air 

pollutants emitted to the atmosphere by the coke ovens, steel and zinc smelting plants, glass 

factories and sulfuric acid plants located in the valley. The result was devastating, causing 63 deaths 

and 600 positioned by the industrial sulfuric oxide [1]. 

The first disaster caused by air pollution in the United States occurred Donora, Pennsylvania 

in 1948. The pollutants emitted from several industrial enterprises such as sulfuric acid plant, steel 

and zinc production plants settled on the land surface as a result of temperature inversion and 

created the fog and air mixture causing breathing difficulty. As a result, 6000 people complained 

about dizziness and sore throat and during the 3 days, 20 people died [2]. 

Among the many scientists who studied air pollution and its impact on living beings 

D. Anjelkovich, C. Tolby, M. Saymons (1976), I. Barnes, V. Bastian, K. Beker, Z. Tong (1990), 

C. Bond, A. Dahl, R. Henderson, L. Bºnbaum (1987), L. Vichers, C. Nolan, D. Uinsett, D. Ledbeta, 

A. Kodavanti, U. Skladveyler, M. Kosta, D. Uatkinson (2004) should be mentioned. 

Preparation of methods for the study of air pollution in USSR started in the 1960 s. In this 

regard the scientific works of M. E. Berlyand, T. G. Berlyand (1968), E. Y. Bezuglaya, 

L. R. Sonkina (1971), M. T. Dmitriyeva, G. P. Sidorenko (1976) and many others can be 

specifically mentioned. Regarding the study of the air pollution and implementation of the prepared 

methodology in Azerbaijan SSR the scientific works of A. A. Gorchiyev (1969), R. M. Rafiyev 

(1970), R. B. Abdullayev (1993), B. H. Mammadov, B. A. Mammadov (1987), Sh. I. Mammadova 

(1993ï1998), M. A. Jabbarov (1973) and othersô can be mentioned. The scientific works of 

A. M. Shikhlinski (1968), A. A. Madatzada (1948, 1953, 1963), A. J. Ayyubov (1962, 1989), 

M. A. Jabbarov (1973), B. A. Mammadov (1985), B. H. Mammadov, I. A. Jafarova (1978, 1980), 

A. A. Gorchiyev (1978, 1979, 1982), B. M. Madatzada (1987), R. Sh. Hasanov (1992, 1994) and 

othersô have been devoted to the study of the role of climatic and meteorological conditions in the 

dispersion of air pollutants in Azerbaijan. The Russian scientists such as M. E. Berlyand, 

T. K. Berlyand (1985), E. Y. Bezuglaya, L. R. Sonkina (1971), R. I. Onikul (1971), B. B. Goroshko, 
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L. S. Gandi, V. K. Petrenko, V. I. Arishkova (1973), S. I. Ponomarenko (1975) played an important 

role in the preparation of theoretical and methodological base for the study of the role of 

meteorological aspects in the dispersion of air pollutants.  

First of all, the study of urban air pollution as a subject was reflected in the sources of 

ecological and geographical sciences. The studies conducted mainly covered the typological 

directions of the urban atmosphere [3]. 

Generally, the conceptual base of air pollution is the preparation of plans and programs for the 

improvement of air quality management.  

As being a strong and constant aspect of atmosphere air pollution has an impact on human 

health and the environment. This problem is especially actual in big industrial cities. Clustering of 

multi-profile industries, over-developed transportation systems, the existence of industrial and 

household waste problem in big cities results in a huge impact on all components of the 

environment.  

The geographical studies conducted in the Azerbaijan Republic play an important role in the 

development of geographical science not only within boundaries of the CIS but also outside of its 

limits. Furthermore, most of the geographers in Azerbaijan have the opportunity to study the 

geographical problems both at the regional and global scale.  

During the Soviet period, the scientific research activities of geographers in Azerbaijan were 

mainly focused on two major directions. First and the most important direction was research 

activities and studies focused on the geographical problems within the boundaries of Azerbaijan 

SSR. The second direction in the geographical research was together with scientists of Institute of 

Geography of USSR Academy of Sciences to contribute to the studies of scientific problems which 

had all union importance.  

Research studies in the field of geography and geographical ecology started in the 80s of the 

XX century and are still ongoing. (H. A. Aliyev, B. A. Budagov, Kh. Hasanov, Sh. Y. Goychayli, 

M. A. Salmanov, N. K. Mikhailov, T. A. Khalilov, R. B. Abdullayev and others). 

The democratization of public and social spheres in Azerbaijan as a result of the transition to 

the new development path had a huge impact on the transformation of science and its rapid 

development.  

Analyzing geography and ecology together might help us to clarify the following problems: 

firstly, the integration of geography with newly emerged political and economic sciences at the 

beginning of the XX century, formation of political geography; secondly, while studying natural 

and social processes identification of not only patterns of earth layer and social production but also 

direct and indirect impact of the space processes and solar system on the earth layer and social 

production; thirdly, right assessment of linkage and synthesis of geography with other sciences and 

clarify the misinterpretation of geographical ecology (geo-ecology) and etc. It should be noted that, 

some scientists is-assessed the idea of óunified geographyô which was the discussion topic 150ï200 

years ago and reappeared again in the 70s of XX century (D. N. Anuchin, Y. G. Saushkin, and 

others). They insist that the above-mentioned idea does not lead to the right results. However, it is 

not acceptable. We can already witness the results of attention paid by the scientists to the idea of 

óunified geographyô in the second half of the XX century even though it is late. At the end of XX 

century the re-activation of political geography, the emergence of geographical ecology and other 

sub-disciplines happened purely on the bases of the idea ð óunified geographyô. The emergence of 

ecological geography on the bases of both physical and human geographies indicates the 

development of geography not only as theoretical and methodological science but also its applied 

fields.  

All the above studies we analyzed and implemented have contributed to the development of 

science in Azerbaijan. However, geomorphological, landscape, hydrometeorological, economical 
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geography, landscapeïecology and other studies never researched the air pollution and its reasons in 

cities and environment. Unlike the studies mentioned above, we first time in Azerbaijan conducted 

research where the problems caused by the air pollution in the cities of Azerbaijan were studied in a 

complex way, the role of meteorological-climatic conditions in dispersion of air pollutants 

investigated and the sources of air pollution in the cities and its impact on human health have been 

studied and correlation between them have been identified. Ķn addition, by utilizing the aerospace 

methods the air pollution areas in the cities have been spotted and prognosis/prediction schematics 

have been prepared for the big cities of Azerbaijan. Diverse natural conditions and rich natural 

resources create opportunities for the development of Azerbaijan Republic. The modern territorial 

production complexes of the Republic developed based on the local natural resources and 

conditions and as a result, the main sectors of urban production have emerged. The creation of 

sustainable social and economic base of cities depends on the efficient assessment of the ecological 

and geographical situation of the country and its regions. 

Each of above-mentioned source has its own share in air pollution. Pollutants originating from 

stationary sources such as energy, machine-building, chemistry, agriculture, light industry and etc. 

are in the form of gas, dust and some as a liquid.  Every air pollutant to some extent depending on 

the meteorological condition play an important role in the deterioration of the ecological situation.  

 

The assessment of the role of the meteorological conditions  

in the air pollution of big cities of Azerbaijan 

The natural climatic conditions have a big role in the air pollution of cities. As the main 

component of climatic conditions, the speed and direction of the wind, synoptic conditions, 

temperature, humidity ratio, fog, cloudiness and etc. have been considered. The main focus of this 

research was synoptic processes, temperature, humidity, the speed and direction of the wind and 

under the aerospace analysis, it was fog and cloudiness (Table 1).  

 
Table 1. 

FREQUENCY OF ATMOSPHERIC PROCESSES (%) 
 

Types of Atmospheric processes Annual frequency in % Repeat on seasons (%) 

winter spring summer autumn 

Global air circulation 36 20 27 28 25 

Entrance of tropical air masses 27 37 28 14 21 

Impact of continental air masses 21 24 24 28 24 

Impact of southern cyclones 16 31 27 23 19 

 

One of the actual problems of ecogeographical research is the study of the air pollution of 

multi-functional big cities and the protection of their atmosphere. Even though there were many 

studies dedicated to this problem still some aspects of this problem have not been studied enough. 

The studies indicate that in air pollution of cities meteorological conditions also play an important 

role besides the anthropogenic impacts [4]. Thus, while studying the air pollution of cities and 

spreading of polluted particles in the air it is important to consider not only, anthropogenic aspects 

but also meteorological parameters of the area and the seasonal change of synoptic processes during 

the year which also have crucial scientific and practical importance. Since the boundaries of modern 

cities cover very big areas, the change of existence and share of air pollutants in the atmosphere are 

impacted by the mesoscale and macroscale climatic processes.  

The studies found that the movement of air pollutants in the atmosphere, once they are 

formed, depends on whether condition and height, the shape of chimneys of the air pollutant 
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emitting sources. It is known that maximal reach distance of air pollutants from a stationary source 

in the windless condition is 20 to 40 times more depending on the height of air pollution source. 

Supposing that the industrial enterprise chimney height is 120 m then based on the above-

mentioned assumption maximum density on the land surface has to be within the 2.4ï4.8 km and 

this distance is enough to cover industrial and residential areas around the air pollution source.  

Generally, there are 10 synopticïclimatic regions in Azerbaijan: Guba-Shamakhi, Absheronï

Gobustan, CentralïSteppe, JeyrancholïBozdag, LankaranïAstara, OguzïIsmayilli, ZagatalaïShaki, 

GanjaïGazakh, Higher Karabagh, Nakhchivan. Letôs review the regions were cities under the study 

located. 

As a result of studies, it was found that the traffic is the main reason of higher anthropogenic 

air pollutants such as carbon monoxide and nitrogen during the warmer periods of the year in the 

cities of our Republic. The share of traffic emissions in the air pollution of industrial cities of 

Azerbaijan is 65ï70% [5ï10]. 

The analysis of observation data indicates that except Sumgait city there were differences in 

the quantities of traffic emissions into the air of big industrial cities in separate years. The quantities 

of such pollutants in Baku in 2000 was 229,9 thousand tons but, in 2007 it was 410,7 thousand tons, 

in Ganja city it was respectively 20,8 and 37,2 thousand tons and in Sumgait, the city it was 14,3 

and 8,2 thousand tons [11]. 

The studies indicate [12ï13] that unfavorable weather conditions such as light breeze, high 

temperature and humidity and foggy weather have more impact on the increased concentration of 

air pollutant particles in the atmosphere. As a result of the several occurrences of such unfavorable 

weather conditions in Sumgait city in last two years the air pollutants exceeded the allowable 

density thresholds such as dust 1.2ï2.0 times, nitrogen 4-oxide 1.5ï2.5 times, carbon dioxide 2.0ï

3.0 times and in Ganja city dust, nitrogen 4-oxid concentrations were higher than maximum 

threshold. However, in other cities of Azerbaijan, the concentration of air pollutants in the 

atmosphere were within the tolerances. 

As a result of observations and analysis it was found that the level of air pollution in Baku 

city is average, in Sumgait and Ganja it is moderate and in other cities it is low. The air pollution 

almost was not observed in Nakhchivan city. 

 

The role of aerospace research in the study of air pollution of cities 

The results of large-scale studies of atmospheric processes utilizing satellite imagery are 

given below-mentioned studies [14ï16]. Those studies cover the investigation of earth surface 

weather conditions based on the aerospace data. 

It can be concluded from the above-mentioned assumptions that anthropogenic pollution of 

urban air is a pressing problem that many researchers have studied in modern times. At the same 

time, not all aspects of the problem have been fully studied yet. Many scientists refer either to the 

surface discrete surveillance data or aerospace data in their research, However, surface and 

aerospace surveillance data should be used to give a clearer picture of urban anthropogenic 

pollution [17]. Images from artificial satellites allow us to identify trends in the development of 

anthropogenic landscapes, identify ways to disperse atmospheric pollutants, identify areas of 

accumulation of pollutants and so on. However, to fully understand the state of atmospheric 

contamination, comprehensive use of appropriate surface and direct aerial (radiosonductivity) 

measurements with multi-field space shots is required. Only in this case can the maximum effect be 

monitored by air pollution. Such an approach is more appropriate in exploring urban anthropogenic 

pollution. These researches allow us to determine the general patterns of air pollution and the 
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dynamics of pollution hoses in cities, as well as the relationship between pollutant concentrations 

and meteorological conditions. 

The main problem of cities in the creation and maintenance of a favorable environment for 

people. Cleanliness is a necessary condition for a personôs existence, but also an important factor in 

the well-being of his or her life, and a means to meet his spiritual and aesthetic needs. With the 

growth of industrial facilities and other stationary sources, conditions for anthropogenic pollution of 

the environment are created, which negatively affects human health. 

The Absheron megapolis area is home to large industrial centers with numerous sources of 

pollution, as is known from the quantitative and qualitative methods of estimating harmful gas 

mixtures and water vapor in the atmosphere. An infrared spectrometer (ICOs-25) was mounted on 

the AN-30 to study atmospheric gas mixtures in the Absheron peninsula. The purpose of the 

measurements is to investigate the impact of large enterprises on the composition of atmospheric 

gas on the basis of an integrated amount of minor gas mixtures, to predict the environmental impact 

of the data obtained, and to determine the absorption strips in the measurement ranges. 

Measurements were made at a height of 500 m to 6000 m. At that time, it was divided into sheets 

that differed 50 Pa by atmospheric pressure. Measurements were made at the boundaries of all 

layers except the last layer. Based on earlier experiments, the average temperature in the sheet was 

calculated based on the amount of water vapor [17]. 

Analysis of aerobiotic conditions revealed that the smoke cloud over the Absheron peninsula 

is formed at < 2 m/sec wind speed, high relative humidity (>90%) and strong inversion. At this 

point, the smoke of the mentioned cities occurs. Thus, at nighttime, in the steady temperature 

stratification and high air humidity, no harmful impurities are scattered, and their accumulation 

occurs on the surface. At nightfall, when the surface inversion is more intense, high concentrations 

of harmful impurities are recorded in the air. In the morning, surface inversion collapses and height 

inversion forms due to the Sunôs surface heating and wind speeds forming (Figure 1). The lower 

boundary of such inversion is gradually increasing, and in this connection, the volume of air is 

increased, which also includes harmful impurities from sources of pollution. At this time, a cloud of 

smoke is formed in the inversion layer at high air humidity [16ï20]. 

It should be noted that industrial fumes usually have strip monograde in space images, while 

the texture is matte or fibrous. Fogs of industrial origin often form on cities. Such fumes tend to 

have a clearer tone and higher albedo value in space images. Such fumes are characteristic of the 

coastal strip of the city of Sumgait and are clearly visible in the photographs from the YSP [17, 20]. 

They have a clear tone in the photos and are formed by the inversion layer as well as by the high 

humidity (>90%). Presence of harmful substances in the atmosphere.  

In addition, the appearance deteriorates due to the conversion of SO2 into the aerosol. Thus, 

the rate of rotation is sometimes up to several percent per hour. This is due to the fact that sulfur 

dioxide is more readily soluble in fumes than in gases. This is due to the fact that there are some 

micronutrients that have catalyst properties, usually in fumes. Due to these micronutrients, 

oxidation is becoming more intense. If the fume contains metal sensors (manganese, iron, copper) 

or ammonia, the oxidation process is accelerated. At the same time, the weight of the harmful 

mixture increases, with 1 g of sulfuric acid produces 1.5 g of sulfuric acid [11, 15, 17, 21]. 

It is not always possible to identify smog pollution at the land based meteorological stations. 

However, it is possible to identify smog with the multicomponent satellite images. On the satellite 

image which has spectral range of 0.7ï1.1 microns (Figure 2ï3) it is possible to see that tone of 

image of area covered with the industrial smog is closer to the tone of water object image. Thus, it 

is difficult to distinguish the outlines of Baku and Sumgait cities. This is occurred not only due to 

the temperature inversion but also as an impact of óheat islandsô. Constant temperature stratification 
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causes the creation of smog in the sub-inversion layer and   formation of industrial smog pollution. 

The urban óheat influenceô increases the inversion. The upper boundary of created smog has higher 

temperature compared to the temperature on the land surface. Therefore, in infrared images the 

industrial smog is seen darker than fog in the space.  
 

 
Figure 1. The distribution area of SO2 at the highest/dangerous speed limit of northern wind. 
 

Using the satellite information creates an opportunity to study the overall tendencies of air 

pollution levels of cities, distribution of air pollutants in the air and to identify the correlation 

between the density of air pollutants and meteorological conditions. The obtained study results have 

practical/applied importance. These results can be used for a wide range of purposes such as the 

organization of monitoring of the air pollution, urban planning and development, planning of the 

location of the industrial and residential areas, implementation of air protection activities and etc. 
 
 

  
a) b) 

 

Figure 2. A snapshot of satellite imagery of Absheron peninsula. Meteor a) 0.5ï0.7 mkm, b) 0.7ï1.1 

mkm. 
 

  
a) b) 

 

Figure 3. A snapshot of satellite imagery of Absheron peninsula. Meteor 0.5ï0.7 mkm, b) 0.7ï1.1 

mkm. 
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The assessment of the impact of air pollution  

on the human health in the big cities of Azerbaijan 

It is indicated in the studies that [15, 17, 21ï23] there is a correlation between the level  of air 

pollution and some diseases (such as damage to the upper respiratory tract, heart problems, 

bronchitis, asthma, pneumonia, pulmonary emphysema, eye diseases and etc.).  

One of the most pressing ecogeographical problems is the air pollution of the urban 

environment and protection of the health of the urban population.  

Year by year analysis indicate that the number of deaths among working-age population 

decreased 11030 persons in 1990 and 12084 persons in 2000. However, the rise in the mortality 

rates in this group again was observed in 2005 and 2006 (respectively, 13945; 14243 people) [24] 

(Figure 4). 

 
 

Figure 4. The dependence of the number of malignant tumor diseases on Air Pollution Index (per 1000 

person) a) year 2006; b) between years 2002ï2006. 

 

Babies who are most susceptible to air pollution are almost an indicator of the quality of the 

environment and human health. The statistical indicators clearly confirm this fact. Infant mortality 

was 4193 in 1990 and 1508 in 2006. The infant mortality decreased in 2906 between 1990ï2004. 

Unfortunately, this type of infant mortality numbers is again at the risk of increase. 

The infant mortality indicators among the cities of Azerbaijan Republic was as following: 

Baku city ð 769 in 1990, 511 in 2006, Sumgait city ð 127 in 1990, 83 in 2006, Ganja city ð 61 

in 1990, 38 in 2006, Shaki city ð 81 in 1990, 47 in 2006, Lankaran city ð 70 in 1990, 22 in 2000, 

Shirvan ð 35 in 1990, 7 in 2006, Mingachevir city ð 44 in 1990, 9 in 2006, Nakhchivan city ð 

18 in 1990, 6 in 2006 [24ï25]. 

 

Table 2. 

THE RESULTS OF THE ANALYSIS OF CORRELATION BETWEEN AIR POLLUTION INDEX  

AND THE MALIGNANT TUMOR DISEASE FOR FIVE YEARS PERIOD 
 

Year a 
as  b 

bs  R r2 n 

2002 1.59 1.06 0.11 0.03 0.69 0.48  

2003 1.47 1.17 0.13 0.03 0.58 0.34  

2004 1.94 0.95 0.10 0.02 0.69 0.46  

2005 1.93 1.25 0.11 0.04 0.42 0.18  

2006 1.58 1.16 0.11 0.02 0.66 0.43  

For all periods 1.80 1.11 0.11 0.01 0.60 0.36  

Average for period 1.67 1.00 0.12 0.02 0.62 0.38  
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In the Table 2 a ð free limit of regression equation; b ð API-coefficient; r ð correlation 

factor; n ð number of cities in the study. 

It is obvious from the Table 2 that the correlation between air pollution index and malignant 

tumor diseases is high and sustainable. All statistical parameters (a, as ,  b, bs , R) change very little 

from year to year. Between years 2002ï2006 the correlation coefficient was 0.60 °0.07. The 

correlation between Air Pollution Index and malignant tumor diseases is illustrated in the Figure 4 

below.  

Location of the city in the mountainous or hilly area can cause rapid diffusion of air pollutants 

if the natural terrain cuts the wind speed the level of air pollution might increase. That is why in the 

cities which are located in the valleys the air pollutants get trapped and as a result the level of air 

pollution increases. Even though the wind speed can decrease the air pollution near the pollution 

source, it causes the air pollutants to diffuse into wider areas. The sun light causes the increase in 

the air pollution level by causing the start of formation of photochemical smog and decomposition 

of moist pollutants in the air or formation of new compounds. However, the rain cleans the air and 

decreases the air pollution. 
 

 
Figure 4. The dependence of  the number of malignant tumor diseases on Air Pollution Index (per 

1000 person) For the big cities of Azerbaijan (Baku, Ganja, Sumgait). 

 

It was found that there was decrease in the concentration of different air pollutants (nitrogen, 

carbon dioxide) in the years 2000ï2010. However, the ratio of some pollutants per person started to 

decrease in 2010 [26]. 

 

The transport system geography of Azerbaijan and assessment of its environmental impact 

The transport system is the base of modern economic infrastructure of Azerbaijan Republic. 

Currently, there are more than 860 thousand motor vehicles in the Republic. The increasing usage of 

motor vehicles per year leads to the high concentrations of non-burning hydrocarbons, as well as 

lead, mercury compounds, sulfur, nitrogen, carbon monoxide, benzopyran and other hazardous 

substances. Hazardous emissions from the motor vehicles enter into the active zone of the biosphere 

and affect it. Lead, which is a part of the used gas emissions, is highly toxic which might affect the 

human body. The emissions entering into the lower layers of the atmosphere are poorly distributed 

when no windy weather is observed. In that case since warm air mass strongly rises in the central 

streets of the city, the toxic emissions are unable to spread largely. Mostly the emissions are 

accumulated between skyscrapers, in the lower relief areas. The pollution of air in the cities by the 

transport emissions also impact health of urban population. 

The main emissions from the motor vehicles include toxic gases such as sulfur compounds, 

nitrogen oxide, carbon dioxide and carbon monoxide and mechanical gas mixtures (Table 3). 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ2. 2020 

https://doi.org/10.33619/2414-2948/51 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 29 

 

CO2 (carbon dioxide) of course is the number one pollutant and most of it emitted by the 

motor vehicles. The industry emissions of carbon dioxide are 5 times less compared to the 

emissions of motor vehicles [2]. 

Since the CO has a toxic effect it is more dangerous to human life and it is lighter than oxygen 

by interacting with the hemoglobin in the blood creates stable carbohydrobulin. As a result, human 

body has an oxygen deficiency. CO also causes disorders of the cardiovascular system. Carbon 

dioxide (CO) has lethal threat to the people who has cardiovascular diseases [27]. 
 

Table 3. 

COMPOSITION OF EXHAUST GASES EMITTED FROM AUTOMOBILES MG/M3 

 

Compounds The quantity of pollutants emitted to the air under different conditions 

 When engine is idle Low speed High speed 

NOx 0ï50 mlnī1 1000 mlnī1 4000 mlnī1 

CO 3ï10 size, % 3ï8 size, % 1ï5 size, % 

HC 300ï8000 mlnī1 200ï500 mlnī1 100ï300 mlnī1 

CO2 6.5ï8.0 size, % 7ï11 size, % 12ï13 size, % 

 

Nitrogen oxides are involved in photochemical processes. There is a close connection 

between the level of photochemical pollution in the air and driving mode. Huge amounts of nitrogen 

oxide and hydrocarbon gases emitted to the air during the mornings and evenings when the traffic 

intensity is especially high. These gases emitted to the air react with each other and cause 

photochemical contamination of air. People with chronic cardiovascular and respiratory diseases are 

highly sensitive to nitrogen oxides [28]. 

The level of overloading of streets and main roads of the city leads to the fact that, at a 

specified speed, the vehicles operating time may be less than 30% of the total time-limit of traffic in 

the city, the length of the acceleration and braking (slowdown) areas is about 70ï80% of the total 

distance traveled by the vehicle. Engine idle run time is 15ï45%; slowdown ð 13ï32%; 

acceleration 18ï37%; the set speed is 12ï54%.  

 

Study of impact of the transport emissions on the human health 

50% of diseases caused by environmental factors cause more serious complications in the 

elderly. In the atmospheric air, there are mainly organic and inorganic pollutants of anthropogenic 

origin. The main reason for their diffusion in the atmosphere is industrial enterprises, road transport, 

and most pollutants play a major role in human morbidity, including sulfur dioxide, nitrogen oxides, 

carbon dioxide and carbohydrates. Sulfur, phenol, styrene, hydrogen-chloride, hydrogen-fluoride, 

formaldehyde, ethylbenzene, chlorine, benzopyrene, metals, and others also play a role in air 

pollution. Respiratory, digestive, nervous, endocrine, cardiovascular, blood and gastrointestinal 

diseases, diabetes, allergies, malignant tumors, anomalies, complications of pregnancy and so on. 

Babies who are most susceptible to air pollution are almost an indicator of the quality of the 

environment and human health. The statistical indicators clearly confirm this fact. Infant mortality 

was 4193 in 1990 and 1508 in 2006. The infant mortality decreased in 2906 between 1990ï2004. 

Unfortunately, this type of infant mortality numbers is again at the risk of increase. 

Too many vehicles in the big cities increases the degree of air pollution in those cities. The 

share of pollutants originating from transport emissions constitute the 40ï50% of overall air 

pollution.  

The actual studies of the traffic flow on the highways and crossroads are recommended to 

carry out within 20 minutes from 08:00 to 10:00 and from 17:00 to 19:00 in rush hours of the traffic 

movement.  
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The studies indicate that there is non-linear dependence between traffic speed and density. 

This dependence calculated using Greenshields model and is expressed as traffic density (Figure 5). 

 

r.  

Figure 5. Dependence of RV coefficient on the traffic speed. 

 

When the traffic density ð rincreases (increase in the number of vehicles on the roads), the 

drivers in order to ensure safe driving distance decrease the speed ð V.  

When the traffic flow with mixed content is 120 per veh/km, provided that the free movement 

velocity of the motor vehicles is 60 km/hour in the city, then Nmax share of the maximum intensity 

of the traffic flow across one strip of the highway under urban conditions could be shown as follows 

(Figures 6ï7): 

 
 

Figure 6. Dependence of traffic intensity and its overall dynamic dimensions on traffic speed. 

 
 

Figure 7. The dispersion of maximal traffic intensity ð Nmax. 
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Currently, when the studies of the highways are carried out, the velocity of the motor vehicles 

of different types is evaluated based on the visual method, which leads to the major errors regarding 

the results. Therefore, it would be more reasonable to use internet based geographical information 

services. These systems inform the observer of the street-road network condition on an operational 

basis. 

As experience shows, to define the queue length in front of a crossroad based on the visual 

method is difficult. Hence, the calculation method is recommended to use. This method is based on 

the maximum intensity, velocity and density values of the traffic flow. The geographical 

information system is recommended to be applied in operative mode together with the internet-

services in the major cities with high traffic intensity of motor vehicles, which is considered more 

accurate and reasonable [24]. 
 

 

 

Block diagram for calculation of the maximal indicators of transport emissions using GIS. 
 

 
 

Air pollution assessment scheme on the highways and at the crossroads using GIS. 
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As calculations represent, when the traffic speed is reduced at the highway crossroads, CO 

emissions increase, while NO2 emissions decrease. 

When the traffic intensity increases, the maximum surface concentrations also increase. When 

the traffic speed is reduced from 60 km/h to 5 km/h, the density of carbon dioxide in the linear areas 

of highways increases 1.5ï8.0 times, while the density of nitrogen oxide decreases 1.1ï1.6 times. 

When the queue length increases (from 30 m to 250 m) at the regulated crossroads, the level 

of air pollution with carbon dioxide increases 5.0-6.5 times on average and thus, exceed 1 ADL (the 

allowable density limit). 

 

The method of prediction of air pollution in the big cities 

One of the methods used in environmental studies in urban areas is monitoring, which is one 

of the most important scientific issues of the economy and environment.  The main objective of 

monitoring the megacities is to achieve environmental assessment, control and forecasting in an 

area where millions of people live, and hundreds of industries operate [17]. 

In the large cities, the followings are the factors that are considered environmentally sound: 

1. Optimal location of large industrial enterprises, thermal power plants (TPP), high-density 

transport arteries and concentration of pollution sources in a particular area. 

2. The direction of winds that play a key role in the transport of pollutants, that is, the relative 

preference. 

The expected concentration of pollutants at specific points should be calculated, taking into 

account the location and production capacity of enterprises in the city in order to establish 

environmental monitoring of atmospheric air when implementing application issues. 

Based on the calculations, it is possible to draw up a thematic environmental map on the 

urban area plan that reflects the expected concentration of pollutants. The map should be designed 

in such a way that it can be continuously corrected and can provide additional information. 

Recent measurements show that NO, CH4, CO2 emissions can be recorded at a distance of 

1.0ï1.5 km, while the concentration of gases at a temperature of 30 ÁC is 10 ppm. Currently, a 

number of foreign firms (Bruner, Vicolet) produce Furye spectrometers that work on various 

applications. It allows quantitative and qualitative estimation of a number of gas mixtures by means 

of devices, and also allows determining the temperature of gas mixtures. 

It has been established that the temperature in the water spectrum corresponds to the 

temperature determined by the carbon dioxide (CO) spectrum. The accuracy of setting the 

temperature varies depending on the source temperature. When the source temperature is 1000 ÁK, 

the measurement accuracy is not less than 20 ÁK. To determine the atmospheric concentration of 

CO, NO2, CH4 gases, a special noise reduction program is applied at the system entrance. The 

minimum concentration of gases varies for different gases: For example, 0.07 ppm for CO; 0.5 ppm 

for NO; 0.1 ppm for CH4 [15, 17]. 

 

Ecogeographic prediction of air pollution using non-linear regression method 

Development of methods for forecasting air pollution is one of the key issues that arise in the 

context of air protection problems. Predictions and warnings of high air pollution are considered as 

the basis for the regulation of wastes during the meteorological conditions and for mitigation 

measures. 

Regression analysis examines the relationship between one dependent variable and several 

independent variables. This relationship is expressed by the mathematical model, that is, the 

equation that connects the dependent variable to the independent variables. In the context of 

regression analysis, this model is expressed as follows: 
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The effectiveness of the developed prediction scheme (used to establish regression equations) 

and independent (not involved in the regression equation) is monitored. 

The work done is aimed at improving the quality of pollution assessment using a new forecast 

method. The model can be proposed for operational use in industrial cities, as well as for warning of 

the dangerous level of air pollution (Figures 8ï10). 

 

y = 1,0645x + 0,7571
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Figure 8. Correlation graph of the maximum daily nitrogen oxide measured and predicted daily 

concentrations (in Baku city). 

 

 
 

Figure 9. Correlation graph of the maximum daily nitrogen oxide measured and predicted daily 

concentrations (in Sumgait city). 

 

 
Figure 10. Correlation graph of the maximum daily nitrogen oxide measured and predicted daily 

concentrations (in Minghachevir city). 
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The main goal of implemented study is to improve the quality of air pollution assessment 

using a new prognosis method. The model can be offered for operational use in the industrial city, 

as well as for warning of the dangerous level of air pollution. 

 

 

Mathematical model of prognosis of air pollution in industrial cities 

As a key criterion for assessing atmospheric air pollution, the permissible mix of the 

hazardous mixture is taken into account Concentration allowable limit (CAC). The total mass of the 

mixture is used as a key indicator of air pollution risk. However, this is true for dust and aerosols, as 

for gases. 

From the foregoing it can be said that the wind is the one that most influences the speed of 

dissolution in the air, or rather its velocity. So, when there are sanmV /53-¢  persistent events in 

the atmosphere, there are unfavorable conditions for scattering of impurities. Subsequently, 

precipitation has the necessary effect on the change in the concentration of atmospheric pollutants. 

For example: mixtures that are soluble in fog are almost completely absorbed by water droplets. 

The formation of acids occurs. Thus, sulfur dioxide is converted to sulfuric acid under mist. At the 

same time, when mm05,0=  the amount of rainfall is around the clock, pollutants are washed away, 

which leads to their purification. In addition, it has been established that the presence of pollutants 

in the atmosphere changes 0=T  and 0BT attaches itself. 

 

 

Determination of complex indicators and levels  

of air pollution in unfavorable meteorological conditions 

Many researches address complex indicators of atmospheric pollution. Such indicators are 

used to determine the relationship between the pollution of the population with atmospheric 

pollution, the determination of comprehensive standards for atmospheric cleanliness, the 

prioritization of settlements and so on. The study addresses complex indicators for the short-term 

regulation of industrial waste emissions [23, 27, 29ï31]. 

Three working modes are proposed in unfavorable weather conditions (UWC). Under the first 

production regime, emissions are reduced through organizational measures. In the second 

production mode, the capacity of auxiliary production is reduced. At the end, they move to the third 

production mode, reducing the main production. 

There are many approaches to the determination of atmospheric pollution levels [32ï34]. 

Here are two problems: what pollution will be determined by atmospheric pollution and how many 

levels and levels of pollution should be determined. For example, in the USA [33] there are four 

levels of high atmospheric pollution: reserve, excitement, danger, and extreme danger. 

Atmospheric contamination is characterized by pollutants contained in it. The greater the 

content of the contaminant, the stronger the pollution. So, because there are different substances in 

the atmosphere, the same value of their presence does not mean that they are the same.  As we 

know, the harm of a substance is characterized by its CAC. To compare risk or collect different 

pollutants, it is necessary to look at their ratio to CAC. Based on this, the following sequence of 

atmospheric pollution assessment is proposed, taking into account the disadvantages and 

weaknesses of the methods discussed above. 

Initial data for the determination of atmospheric pollution are taken into consideration at the p 

ð point of the I ð ingredient at the p-point, which is done three times a day, for example at 700, 

1300, 1900. In cities, it can be measured from the N station. The normalized ratio of each ingredient 

is as following: 
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lplpl YVQHqC /=
 

here qpl ð the intensity measured at any moment of observation; lYVQH  ð one-time 

maximum YVQH. 

 

We can record the average value of the normalized l ð component for all points: 
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here Nl- i ð is the number of stations with measured concentrations of the ingredient. 

When estimating the level of contamination, it should be noted that during the average 

atmospheric pollution, Cp, C
p, S will be equal to one unit. Then, high atmospheric pollution will 

characterize the change in these indicators from one unit to the maximum.  

According to the research, the most harmful ingredient for Baku city is soot and dust, 

formaldehyde for the Ganja city, and dust, soot and hydrogen sulfide for Sumgait city. 

 

 

Results and recommendations 

1. Generally, the concept of air pollution reflects the certain events and processes which lead 

to the worsening of the actual and natural quality of atmosphere. In a narrow sense, according to the 

agreed conception of the Comecon states, the air pollution is defined as emission of pollutants into 

the air in the  solid, liquid and gas form. The protection of atmosphere cannot be successful only by 

the one sided or half implemented activities that directed to the specific pollution source. Ķn this 

regard, the better results can be achieved only by objective and multifaceted approach to the 

identification of each pollution source and mitigation of their impacts. 

2. Even though many studies have been conducted up to now, generally accepted model of 

dispersion of pollutant compounds in the air is not existing yet. The difficulty and difference of 

these processes linked with the subjective aspects. For 10 km distance 10 km Pasquill-Gifford 

model is used and this is working model of International Atomic Energy Agency. Among other 

models used for identification of air pollutantsô dispersion the model prepared by the Experimental 

Meteorological Institute can be mentioned. This model is used for 100 km distance. The scientific 

foundation of model and its comparison with Pasquill-Gifford model is given. 

3. Air temperature, wind direction and speed and also average monthly and annual indicators 

for the carbon monoxide in the atmosphere of Baku city based on the data gathered in recent years 

(1990ï2012) observations was calculated. As curves indicating the dynamics of change of average 

monthly density of the carbon monoxide in the air of Baku city for last five years depending on the 

temperature and wind speed, it is seen that even though the air temperature was higher in August, 

the concentration of carbon dioxide was higher in June and July when the wind speed is relatively 

lower. In general, it was found that there is high correlation between courses of curves (correlation 

coefficients change from 0.73 to 0.88).   

4. Studies indicate that since the chemical composition of rains changes over the seasons the 

density of compounds calculated based on average annual indicator for the current year. According 

to the results of the observations and studies the average annual composition of rain in Baku city is 

as following: 19.5% sulphate, 9.5% nitrate, 1.0% ammonium, 11.0% chloride, 20.5 hydrocarbon, 

0.02% phosphate, 8.73% calcium and 3.75% magnesium ions. More than half of the identified air 
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pollutants are transport emissions. Specifically, higher intensity of traffic in Baku considerably 

differs it from other cities of Republic in terms of share of toxic substances in the rain.  

5. Studies found that the main reason of higher concentration of harmful ingredients of 

anthropogenic origin such as carbon monoxide, nitrogen compounds in the air of cities during the 

warmer periods of the year is motor vehiclesô emissions. The share of motor vehicles in the overall 

ingredients of the air pollutants in industrial cities of Azerbaijan is between 65ï70%. First time in 

Azerbaijan we observed that, except Sumgait city there were differences in the quantities of traffic 

emissions into the air of big industrial cities in separate years. The quantity of such pollutants in 

Baku in 2000 was 229.9 thousand tons but, in 2007 it was 410.7 thousand tons, in Ganja city it was 

respectively 20.8 and 37.2 thousand tons and in Sumgait city it was 14.3 and 8.2 thousand tons. 

6. Babies who are most susceptible to air pollution are almost an indicator of the quality of the 

environment and human health. The statistical indicators clearly confirm this fact. Infant mortality 

was 4193 in 1990 and 1508 in 2006. The infant mortality decreased 2906 between 1990ï2004. 

Unfortunately, this type of infant mortality numbers is again at the risk of increase. First time in 

Azerbaijan the study was conducted and the infant mortality indicators among the cities of Republic 

were identified as following: Baku city ð 769 in 1990, 511 in 2006, Sumgait city ð 127 in 1990, 

83 in 2006, Ganja city ð 61 in 1990, 38 in 2006, Shaki city ð 81 in 1990, 47 in 2006, Lankaran  

city ð 70 in 1990, 22 in 2000, Shirvan ð 35 in 1990, 7 in 2006, Mingachevir city ð 44 in 1990, 

9 in 2006, Nakhchivan city ð 18 in 1990, 6 in 2006. 

7. As a result of studies we found that existence of harmful pollutants in the air increases the 

diseases of population 30ï40%. Moreover, the correlation analysis between air pollution index and 

malignant tumor diseases have been carried out and the correlation percentage of 36ï38% was 

found. 

8. It was found that, in some cities of Azerbaijan (Baku, Ganja, Mingachevir, Sumgait) the 

correlation coefficient between air pollution index and respiratory diseases is low. It should be 

mentioned that, when air pollution index increases or decreases then its indicator changes also in the 

density of sulfur dioxide. It is found that when air pollution index changes, the number of 

respiratory diseases is increases. For example, the change in the air pollution index just for two 

units, corresponds to the 100 mkg/m3 change in the density of sulfur dioxide. Such an increase in air 

pollution causes 12% increase in overall disease numbers. This is closer to the indicators of other 

researchers.  

9. First time in Azerbaijan with the aid of multi-zone satellite images the clouds of smoke 

were observed over the Sumgait city area, to the south from it and west of Absheron peninsula and 

it was identified that the main mass of the air pollutants concentrated up to the 60m height. 

Furthermore, smog was recorded over the Baku city based on the analysis of satellite images and 

according to the tone of the images the smog was lighter than the one observed over Sumgait 

industrial area. The comparison of image of smoke clouds and the dispersion areas of the density of 

SO2 gas indicates that the density of SO2 in Baku area has smaller indicator (up to 2 allowable 

density limit) than in the industrial areas of Sumgait under the strong/dangerous wind condition (Um 

= 1.7 m/sec). 

10. The remote optical method is more efficient method of studying the area of atmospheric 

aerosol. This method creates the opportunity to get operative, precise and reliable information about 

the dispersion areas of brightness of the background aerosol in the atmosphere. In this regard, the 

method of study of the angular structure of the brightness of the aerosol pollution in the atmosphere 

over the Baku city was considered. 

11. It was found that when the traffic speed is reduced at the highway crossroads, CO 

emissions increase, while NO2 emissions decrease. When the traffic intensity increases, the 
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maximum surface concentrations also increase. When the traffic speed is reduced from 60 km/h to 

5 km/h, the density of carbon dioxide in the linear areas of highways increases 1.5-8.0 times, while 

the density of nitrogen oxide decreases 1.1ï1.6 times. When the queue length increases (from 30 m 

to 250 m) at the regulated crossroads, the level of air pollution with carbon dioxide increases 5.0ï

6.5 times on average and thus, exceed 1 ADL (the allowable density limit). 

12. According to the analysis which were carried out first time in Azerbaijan, the highest level 

of air pollution with the basic and specific compounds in the Republic are observed in Sumgait, 

Baku and Shirvan cities. The highest average annual density of air pollutant ingredients was 

observed in Sumgait city and the concentration of chlorine was 2.7 times; hydrogen fluoride 2.0 

times; nitrogen 4-oxide 2.2 times above the allowable density limit . 

13. The observations of air pollution in Baku city are carried out at 9 observation stations 

located at the Sabail, Nizami, Narimanov, Binagadi, Khatai, Yasamal and Sabunchu districts of the 

city and observations covered dust, sulfur dioxide, dissolved sulfates, carbon dioxide, nitrogen 4-

oxide, nitrogen 2-oxide, hydrogen sulfide, smoke black, solid fluorides, hydrogen fluoride, chlorine, 

ammonia, sulfuric acid, formaldehyde, furfural concentrations in the air.  

14. The meteorological capacity of atmosphere was determined by us on the sample of Ganja 

city first time in Azerbaijan. Annually, there are 90.74 days with the wind speed of 0ï1 m/sec in 

Ganja. The repetition of the such winds occur between September and December (8.15ï9.89 days). 

During other months such windy days constitute 6.06ï7.44 days. The average annual recurrence of 

days with the wind speed of 6 m/sec is 9.77. These days are observed in III, IV, VII and VIII months 

(5.21ï5.55). It varies between 2.07ï3.04 in October, November, December and January.  

15. The correlation graph reflecting the difference between actual and prognosed density of 

pollutants was used in order to ensure efficiency of prepared prognosis/prediction schematic and 

first time in Azerbaijan the efficiency of the prognosis/prediction schematic for several cities of 

Republic was provided. Main purpose of utilizing the prognosis method was to increase the quality 

of air pollution assessment level. The end result model might be proposed for operative use in 

industrial cities for the warning of dangerous level of air pollution in them. 
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ʈʆʃʔ ʕʂʆʃʆɻʀʏɽʉʂʀʍ ʌɸʂʊʆʈʆɺ ɺ ʌʆʈʄʀʈʆɺɸʅʀʀ ʉʊʈʋʂʊʋʈ 

ʇʆʏɺɽʅʅʆɻʆ ʇʆʂʈʆɺɸ ɹɸʉʉɽʁʅɸ ʨ. ɿɽʗʄ 

 

Éʄʘʤʝʜʦʚʘ ʄ. ɺ.,  ɸʟʝʨʙʘʡʜʞʘʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, 

ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ, 

 

THE ROLE OF ENVIRONMENTAL FACTORS IN THE FORMATION OF SOIL COVER 

STRUCTURE OF THE ZEYAMCHAY BASIN  

 

ÉMammadova M., Architecture and Construction University of Azerbaijan, Baku, Azerbaijan 

 

ɸʥʥʦʪʘʮʠʷ. ɹʘʩʩʝʡʥ ʨʝʢʠ ɿʝʷʤ ʚʳʜʝʣʷʝʪʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʪʨʦʝʥʠʷ 

ʨʝʣʴʝʬʘ, ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝʤ, ʨʘʟʥʦʚʠʜʥʦʩʪʷʤʠ ʧʦʯʚʝʥʥʳʭ ʪʠʧʦʚ ʠ 

ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ. ʈʘʟʥʦʦʙʨʘʟʠʝ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʨʘʤʢʘʭ ʙʘʩʩʝʡʥʘ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʦʙʨʘʟʦʚʘʥʠʶ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ. ʇʦʵʪʦʤʫ  

ʠʟʫʯʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʝʛʦ ʜʝʪʘʣʴʥʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ, ʦʮʝʥʢʘ ʠ ʦʧʪʠʤʠʟʘʮʠʷ 

ʧʫʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʥʘʫʯʥʦïʪʝʦʨʝʪʠʯʝʩʢʫʶ ʠ ʧʨʘʢʪʠʯʝʩʢʫʶ 

ʟʥʘʯʠʤʦʩʪʴ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʙʘʩʩʝʡʥ ʨ. ɿʝʷʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʩʝʚʝʨʦï

ʟʘʧʘʜʥʦʤ ʩʢʣʦʥʝ ʄʘʣʦʛʦ ʂʘʚʢʘʟʘ, ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 94200 ʛʘ, ʦʭʚʘʪʳʚʘʶʱʝʡ ʊʦʚʫʟʩʢʠʡ, 

ʐʘʤʢʠʨʩʢʠʡ ʠ ɻʝʜʘʙʝʢʩʢʠʡ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʨʘʡʦʥʳ. ɿʘ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʵʤʧʠʨʠʯʝʩʢʠʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ, ʘʵʨʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ, ʣʘʥʜʰʘʬʪʥʳʝ ʠ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. 

 

Abstract. The Zayamchay basin is selected by its complex structure, various climatic 

conditions, rich vegetation and soilïrich rocks. This variation of soilïforming factors has led to the 

formation of various forms of soil cover structure within the basin. Therefore, the study of land and 

its space manifestation ð the soil cover structure, detail mapping, evaluation and optimization ð 

both scientificallyïtheoretical and practical. The Zeyamchay basin, which is located on the northï

western slope of the Lesser Caucasus, is the object of the research. The Zeyamchay basin is selected 

by its complex relief structure, various climatic conditions, rich vegetation and soilïrich rocks. The 

area of the basin is 94200 hectares. The basin covers part of Tovuz, Shamkir and Gadabay districts 

from the administrative point of view. These kind of soilïforming factors have led to the formation 

of different forms of soil cover structure within the basin. During the research, empirical 

information is collected from cartographic, soil research, aerospace, landscape and 

geomorphological methods and so on was used. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʘʩʩʝʡʥ ʨ. ɿʝʷʤ, ʪʠʧ ʧʦʯʚʳ, ʩʪʨʫʢʪʫʨʘ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ.  

 

Keywords: Zayamchay basin, soil type, soil cover structures. 

 

ɺʚʝʜʝʥʠʝ 

ʀʟʫʯʝʥʠʝ ʚ 70-80 ʛʛ. ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʯʚʝʥʥʳʭ ʢʦʥʪʫʨʦʚ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʦʩʣʫʞʠʣʦ ʩʦʟʜʘʥʠʶ ʫʯʝʥʠʷ ʦ ʩʪʨʫʢʪʫʨʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ (ʉʇʇ). ɺ 

ɸʟʝʨʙʘʡʜʞʘʥʝ ʵʪʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʚʩʝʛʜʘ ʫʜʝʣʷʣʦʩʴ ʚʥʠʤʘʥʠʝ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʠ 
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ʠʩʩʣʝʜʦʚʘʥʳ ʉʇʇ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ. ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʢʘʨʪ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʝʥʥʦʛʦ 

ʧʦʢʨʦʚʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʘʨʪ rʧʣʘʩʪʠʢʠ ʨʝʣʴʝʬʘ [1ï5].  

ɺ ʢʦʥʮʝ 90-ʭ ʛʦʜʦʚ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʦʤʠʤʦ ʠʟʫʯʝʥʠʷ ʉʇʇ, ʫʜʝʣʷʣʠ ʚʥʠʤʘʥʠʝ 

ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʧʦʯʚ. 

ɹʘʩʩʝʡʥ ʨ. ɿʝʷʤ ʚʳʜʝʣʷʝʪʩʷ ʩʚʦʠʤ ʩʣʦʞʥʳʤ ʨʝʣʴʝʬʦʤ, ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ, ʨʘʩʪʠʪʝʣʴʥʳʤ ʤʠʨʦʤ ʠ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʤʠ ʧʦʨʦʜʘʤʠ.  

ʈʘʟʥʦʦʙʨʘʟʠʝ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʠʚʝʣʦ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʨʘʟʣʠʯʥʳʭ 

ʬʦʨʤ ʉʇʇ ʚ ʨʘʤʢʘʭ ʙʘʩʩʝʡʥʘ. ʀʟʫʯʝʥʠʝ ʉʇʇ, ʝʛʦ ʜʝʪʘʣʴʥʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ, ʦʮʝʥʢʘ ʠ 

ʦʧʪʠʤʠʟʘʮʠʷ ʧʫʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʥʘʫʯʥʦïʪʝʦʨʝʪʠʯʝʩʢʫʶ ʠ 

ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ. 

 

ʆʙʲʝʢʪ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʜʝʣʝʥʳ ʬʦʨʤʳ ʉʇʇ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ (ʵʢʦʣʦʛʠʯʝʩʢʠʭ) ʬʘʢʪʦʨʦʚ ʚ ʯʝʨʪʝ ʙʘʩʩʝʡʥʘ ʨ. ɿʝʷʤ. ʇʦ ʧʦʣʫʯʝʥʠʠ 

ʵʤʧʠʨʠʯʝʩʢʠʭ ʠʥʬʦʨʤʘʮʠʡ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ, ʧʦʯʚʝʥʥʳʝ 

ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʝ, ʣʘʥʜʰʘʬʪʥʳʝ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ.  

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʬʦʨʤ ʠ ʦʮʝʥʢʠ ʚʦʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʝʪʦʜʠʢʦʡ ʀ. ʅ. ʉʪʝʧʘʥʦʚʘ [6] ʠ 

ɻ. ʐ. ʄʘʤʝʜʦʚʘ [7]. 

 

ɸʥʘʣʠʟ ʠ ʨʝʟʫʣʴʪʘʪʳ 

ʅʘ ʧʝʨʚʳʭ ʵʪʘʧʘʭ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʩʦʩʪʘʚʣʝʥʠʷ ʧʦʯʚʝʥʥʳʭ ʢʘʨʪ, ʧʦʥʷʪʠʝ 

ʦ çʩʪʨʫʢʪʫʨʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘè ʧʨʦʩʪʦ ʥʝ ʙʳʣʦ. ʇʨʠ ʵʪʦʤ ʩʧʝʮʠʘʣʠʩʪʘʤ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ 

ʙʳʣʦ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ, ʢʘʢ ʠ ʜʨʫʛʠʝ ʩʠʩʪʝʤʳ, ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʪʘʢʞʝ ʧʦ  ʩʚʦʝʡ 

ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʝ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʬʦʨʤʘʤ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʘ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʧʨʠ 

ʩʦʩʪʘʚʣʝʥʠʠ ʧʦʯʚʝʥʥʳʭ ʢʘʨʪ ʦʪʨʘʞʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʩʯʠʪʘʝʪʩʷ 

ʥʝʦʪʣʦʞʥʳʤ ʚʦʧʨʦʩʦʤ ʪʨʝʙʫʶʱʝʛʦ ʨʝʰʝʥʠʷ ʜʘʥʥʦʛʦ ʥʘʫʯʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʚʦʧʨʦʩʘ. 

ʋʯʝʥʠʝ ʦ ʩʪʨʫʢʪʫʨʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʧʦʯʚʦʚʝʜʝʥʠʷ. ʅʦ ʧʨʠ ʵʪʦʤ ʭʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟʫʯʝʥʠʝ ʉʇʇ ʩʦʭʨʘʥʠʣʘ ʩʚʦʶ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʣʦʢʘʣʴʥʦ ʚ ʧʦʥʷʪʠʠ ʪʝʨʨʠʪʦʨʠʠ.  

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ, ʪʨʝʙʫʝʪ ʥʘʫʯʥʦïʦʙʦʩʥʦʚʘʥʥʦʛʦ ʪʨʝʙʦʚʘʥʠʷ ʚʥʝʜʨʝʥʠʷ ʚ ʞʠʟʥʴ ʧʨʘʚʠʣʴʥʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ, ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ, ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʢʦʪʦʨʦʝ 

ʪʨʝʙʫʝʪ ʫʯʝʪ ʩʦʟʜʘʥʥʳʭ ʬʦʨʤ ʉʇʇ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʀʟʫʯʝʥʠʝ ʉʇʇ ʠ ʩʦʟʜʘʥʠʝ ʚ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʝʛʦ ʬʦʨʤ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ.  

ʉʇʇ ʢʘʢ ʬʦʨʤʳ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʬʦʨʤʠʨʫʶʪʩʷ ʧʦʜ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʚʣʠʷʥʠʝʤ 

ʨʷʜʘ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. 

 

ʈʦʣʴ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ, ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ  

ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʉʇʇ 

ɺ ʥʘʫʯʥʳʭ ʨʘʟʨʘʙʦʪʢʘʭ ʧʨʦʬʝʩʩʦʨʘ ʀ. ʅ. ʉʪʝʧʘʥʦʚʘ [6] ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʉʇʇ ʧʨʠʥʠʤʘʣʠʩʴ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʤʝʩʪʥʦʩʪʠ, ʛʝʦʣʦʛʠʯʝʩʢʦʝ 

ʩʪʨʦʝʥʠʝ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʘʚʪʦʨʦʤ ʟʘ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʨʠʥʠʤʘʝʪʩʷ ʨʝʣʴʝʬ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ (ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʝ 

ʧʦʨʦʜʳ).  

ʅʘ ʧʨʠʤʝʨʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʘʩʩʝʡʥʘ ʨ. ɿʝʷʤ, ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʬʦʨʤ ʉʇʇ, ʦʩʥʦʚʥʳʤʠ 

ʬʘʢʪʦʨʘʤʠ ʧʨʠʥʠʤʘʶʪʩʷ ʧʦʜʯʠʥʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ, 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʥʘ ʩʝʚʝʨʥʦʤ ʩʢʣʦʥʝ ʄʘʣʦʛʦ ʂʘʚʢʘʟʘ ʫʢʣʦʥ ʨʝʣʴʝʬʘ, ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠ 
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ʧʦʯʚʝʥʥʦïʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ. ʉʨʝʜʥʝʝ ʠ ʚʝʨʭʥʝʝ ʪʝʯʝʥʠʝ ʨʝʢ ʙʘʩʩʝʡʥʘ ʨ. ɿʝʷʤ ʦʪʥʦʩʠʪʩʷ ʢ 

ʦʙʣʘʩʪʠ ʄʘʣʦʛʦ ʂʘʚʢʘʟʘ, ʘ ʥʠʞʥʝʝ ʪʝʯʝʥʠʝ ð ʢ ʂʫʨʘ-ɸʨʘʢʩʠʥʩʢʦʡ ʜʝʧʨʝʩʩʠʠ.  

ɹʘʩʩʝʡʥ ʨ. ɿʝʷʤ ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦʝ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ 

ʩʪʨʦʝʥʠʝ [8ï9]. ɹʘʩʩʝʡʥ ʛʨʘʥʠʯʠʪ ʩʧʨʘʚʘ ð ʩ ʏʠʥʛʠʣʴʜʘʛ, ʘ ʩʣʝʚʘ ð ʩ ʐʝʢʝʨʙʝʡʣʠ ʭʨʝʙʪʘʤʠ.  

ɺʦʜʦʨʘʟʜʝʣ ʚ ʚʝʨʭʦʚʴʝ ʭʨʝʙʪʘ ʧʦʢʨʳʪ ʦʪʣʦʞʝʥʠʷʤʠ ʩʨʝʜʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ ʵʦʮʝʥʘ. ɼʣʷ 

ʜʘʥʥʦʛʦ ʧʦʷʩʘ ʭʘʨʘʢʪʝʨʥʘ ʠʥʪʝʥʩʠʚʥʦ ʨʘʩʯʣʝʥʝʥʥʘʷ ʛʦʨʠʩʪʦ-ʩʠʥʢʣʠʥʦʧʥʘʷ ʬʦʨʤʘ ʚ 

ʚʳʩʦʢʦʛʦʨʴʝ ʠ ʩʨʝʜʥʝ ʨʘʩʯʣʝʥʝʥʥʳʡ ʩʢʣʘʜʯʘʪʳʡ ʨʝʣʴʝʬ ʩʨʝʜʥʝʛʦʨʴʷ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʩʣʦʞʥʳʭ ʬʦʨʤʘʭ ʉʇʇ ʤʝʩʪʥʦʩʪʠ [10]. 

ɹʣʠʞʝ ʢ ʠʩʪʦʢʫ ʨ. ɿʝʷʤ ʥʘʙʣʶʜʘʶʪʩʷ ʢʘʥʴʦʥʳ ʠ V-ʦʙʨʘʟʥʳʝ ʫʱʝʣʴʷ, ʘ ʪʘʢʞʝ 

ʨʘʩʯʣʝʥʝʥʥʳʝ ʩʨʝʜʥʝ ʠ ʯʘʩʪʠʯʥʦ ʚʳʩʦʢʦʛʦʨʴʷ ʩʣʦʞʝʥʥʳʝ ʠʟ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ, ʧʦʩʣʫʞʠʣʦ 

ʩʦʟʜʘʥʠʶ ʪʠʧʘ ʚʘʨʠʘʮʠʠ ʉʇʇ. ɺ ʜʘʥʥʦʡ ʟʦʥʝ ʥʝʨʝʜʢʦ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʢʘʨʩʪʦʚʳʝ ʬʦʨʤʳ 

ʨʝʣʴʝʬʘ. ɺ ʩʨʝʜʥʝʛʦʨʴʝ  (ʪʨʘʥʟʠʪʥʘʷ ʟʦʥʘ) ʦʪʣʦʞʝʥʠʷ ʩʨʝʜʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ ʵʦʮʝʥʘ ʟʘʤʝʥʷʶʪʩʷ 

ʦʪʣʦʞʝʥʠʷʤʠ ʥʠʞʥʝʨʁʩʢʦʛʦ ʧʝʨʠʦʜʘ ʤʝʟʦʟʦʷ. ʅʘ ʬʦʥʝ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ ʦʪʣʦʞʝʥʠʷ 

ʩʨʝʜʥʝʨʁʩʢʦʛʦ ʧʝʨʠʦʜʘ ʧʨʦʷʚʣʝʥʳ ʣʦʢʘʣʴʥʦ, ʚ ʚʠʜʝ ʧʷʪʝʥ. 

ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʙʘʩʩʝʡʥʘ ʨ. ɿʝʷʤ ʚ ʧʨʦʮʝʩʩʝ ʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʉʉʇ 

ʚʳʩʪʫʧʘʶʪ ʜʦʤʠʥʠʨʫʶʱʠʤ ʬʘʢʪʦʨʦʤ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʪʦʨʦʛʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʦ ʩʦ 

ʩʣʦʞʥʦʩʪʴʶ ʨʝʣʴʝʬʘ [11].  

ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʝʡ ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʫʨʦʚʥʷ. ɻʦʜʦʚʘʷ ʩʫʤʤʘ ʩʦʣʥʝʯʥʳʭ ʯʘʩʦʚ ʩʦʩʪʘʚʣʷʝʪ 2000ï2400 ʯʘʩ, ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʳʩʦʪʳ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 4 ʧʦʷʩʘ: ʚʳʩʦʢʦʛʦʨʴʝ ð 2000ï2200 ʯʘʩ; ʩʨʝʜʥʝʛʦʨʴʝ ð < 2000; 

ʥʠʟʢʦʛʦʨʴʝ ð 2000ï2200 ʠ ʨʘʚʥʠʥʥʳʡ ð 2200ï2400 ʯʘʩ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

ʩʦʣʥʝʯʥʦʛʦ ʩʠʷʥʠʷ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʣʝʪʥʠʝ, ʘ ʤʠʥʠʤʘʣʴʥʳʝ ð ʥʘ ʷʥʚʘʨʴ ʤʝʩʷʮ. 

ʉʫʤʤʘ ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ (ä>10̄ ) < 800ï4500 ʉ̄, ʢʦʪʦʨʦʝ ʪʘʢʞʝ ʠʟʤʝʥʷʝʪʩʷ ʩ 

ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ ʦʪ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ: ʚʦʜʦʨʘʟʜʝʣ <800 ʉ̄, ʚʳʩʦʢʦʛʦʨʴʝ ʠ ʩʨʝʜʥʝʛʦʨʴʝ 

ð 800ï2000 ʉ̄; ʩʨʝʜʥʝ ʠ ʥʠʟʢʦʛʦʨʴʝ 2000ï3700 ʉ̄; ʧʨʝʜʛʦʨʴʝ ʠ ʨʘʚʥʠʥʥʳʡ ʧʦʷʩ 3800ï

4500 ʉ̄.  

ɻʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ 

ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 124ï144 ʢʢʘʣ/ʩʤ2 , ʘ ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 2ï14 ʉ̄. ɺ 

ʚʳʩʦʢʦʛʦʨʴʝ ʜʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚʘʨʴʠʨʫʶʪ: 2ï6 ʉ̄, ʚ ʩʨʝʜʥʝʛʦʨʴʝ ð 6ï10 ʉ̄, ʚ ʧʨʝʜʛʦʨʴʝ ʠ 

ʥʘ ʨʘʚʥʠʥʝ 10ï14 ʉ̄. 

ɹʘʩʩʝʡʥ ʨ. ɿʝʷʤ ʜʦʩʪʘʪʦʯʥʦ ʦʙʝʩʧʝʯʝʥ ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʫʨʦʚʥʷ ʦʪ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 3000 ʤʤ ʜʦ 1000 ʤʤ. ɺ ʚʳʩʦʢʦʛʦʨʴʝ ð 800ï

1000 ʤʤ, ʚ ʩʨʝʜʥʝʛʦʨʴʝ ð 600ï800 ʤʤ, ʚ ʥʠʟʢʦʛʦʨʴʝ ð 400ï500 ʤʤ ʠ ʥʘ ʨʘʚʥʠʥʝ ð 300ï400 

ʤʤ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʷʝʪʩʷ ʠ 

ʢʦʵʬʬʠʮʠʝʥʪ ʫʚʣʘʞʥʝʥʠʷ ʄd. ɺʳʜʝʣʷʶʪʩʷ 6 ʟʦʥ ʫʚʣʘʞʥʝʥʠʷ:  

>0,60ï0,45 (ʚʳʩʦʢʦʛʦʨʥʘʷ ʟʦʥʘ);  

0,35ï0,45 (ʩʨʝʜʥʝʛʦʨʥʘʷ ʟʦʥʘ);  

0,25ï0,35 (ʥʠʟʢʦʛʦʨʥʘʷ ʟʦʥʘ);  

0,15ï0,25 (ʧʨʝʜʛʦʨʥʘʷ ʟʦʥʘ);  

0,10ï0,15 (ʨʘʚʥʠʥʥʘʷ ʟʦʥʘ).  

ʆʩʥʦʚʥʳʝ ʪʠʧʳ ʢʣʠʤʘʪʘ: ʭʦʣʦʜʥʳʡ ʢʣʠʤʘʪ ʩ ʩʫʭʦʡ ʟʠʤʦʡ; ʫʤʝʨʝʥʥʦ-ʪʝʧʣʳʡ ʢʣʠʤʘʪ ʩ 

ʩʫʭʦʡ ʟʠʤʦʡ; ʢʣʠʤʘʪ ʧʦʣʫʧʫʩʪʳʥʴ ʠ ʩʫʭʦʩʪʝʧʝʡ ʩ ʩʫʭʠʤ ʞʘʨʢʠʤ ʣʝʪʦʤ.  

ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʚ ʢʦʤʙʠʥʘʮʠʷʭ ʉʇʇ ʬʦʨʤʠʨʫʶʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʤʝʟʦï ʠ 

ʤʠʢʨʦʬʦʨʤ ʨʝʣʴʝʬʘ, ʪ. ʢ. ʥʘ ʫʚʣʘʞʥʝʥʥʳʭ ʠ ʩʣʘʙʦ ʦʙʝʩʧʝʯʝʥʥʳʭ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ 
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ʩʝʚʝʨʥʳʭ ʩʢʣʦʥʘʭ ʩ ʤʘʣʳʤ ʫʢʣʦʥʦʤ, ʢʦʥʪʫʨʳ ʉʇʇ ʤʘʣʦ ʧʦʜʚʝʨʞʝʥʳ ʢ ʨʘʩʯʣʝʥʝʥʠʶ, ʥʝʞʝʣʠ 

ʥʘ ʶʞʥʳʭ ʩʢʣʦʥʘʭ ʩ ʚʳʩʦʢʠʤ ʫʢʣʦʥʦʤ.  

ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚ ʨʘʤʢʘʭ ʙʘʩʩʝʡʥʘ ʨ. ɿʝʷʤ ʩʬʦʨʤʠʨʦʚʘʥʳ 

ʩʣʝʜʫʶʱʠʝ ʬʦʨʤʳ ʉʇʇ: ʢʦʤʧʣʝʢʩʳ ð ʬʦʨʤʳ ʉʇʇ ʦʙʨʘʟʦʚʘʥʥʳʝ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʤʠʢʨʦʨʝʣʴʝʬʘ; ʤʝʞʜʫ ʧʦʯʚʘʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʘʭ ʨʝʣʴʝʬʘ ʚ ʵʪʦ 

ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʠʪ ʦʙʤʝʥ ʚʝʱʝʩʪʚ ʠ ʛʝʥʝʪʠʯʝʩʢʘʷ ʩʚʷʟʴ ʠ ʧʦʯʚʳ ʧʨʠʦʙʨʝʪʘʶʪ ʨʝʟʢʫʶ 

ʢʦʥʪʨʘʩʪʥʦʩʪʴ; ʪʘʢʠʝ ʬʦʨʤʳ ʚ ʙʘʩʩʝʡʥʝ ʨ. ɿʝʷʤ ʩʬʦʨʤʠʨʦʚʘʥʳ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʵʣʝʤʝʥʪʦʚ 

ʨʝʣʴʝʬʘ; ʧʷʪʥʠʩʪʳʝ ð ʷʚʣʷʷʩʴ ʬʦʨʤʦʡ ʉʇʇ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʤʠʢʨʦʨʝʣʴʝʬʘ 

ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʚʳʩʦʢʦʛʦʨʴʷʭ, ʦʙʣʘʜʘʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʢʦʥʪʨʘʩʪʥʦʩʪʴʶ; 

ʤʦʟʘʠʯʥʳʝ ð ʚʳʷʚʣʷʶʪʩʷ ʚ ʩʣʫʯʘʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʨʷʜʦʤ ʧʦʯʚ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʥʘ 

ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʦʨʦʜʘʭ ʨʘʟʣʠʯʥʦʛʦ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ.  

ɼʘʥʥʘʷ ʬʦʨʤʘ ʉʇʇ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʚʳʩʦʢʦʛʦʨʥʦʛʦ ʧʦʷʩʘ. 

 

ɺʳʚʦʜʳ 

ʈʦʣʴ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ, ʨʝʣʴʝʬʘ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʩʪʨʦʝʥʠʷ, ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʠ, ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʉʇʇ ʷʚʣʷʝʪʩʷ 

ʦʧʨʝʜʝʣʷʶʱʝʡ. 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʙʘʩʩʝʡʥʘ ʨ. ɿʝʷʤ ʥʘ ʩʝʚʝʨʦïʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʄʘʣʦʛʦ ʂʘʚʢʘʟʘ, ʛʦʨʥʳʡ 

ʨʝʣʴʝʬ (ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʠ ʫʢʣʦʥ), ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ (ʘʪʤʦʩʬʝʨʥʳʝ 

ʦʩʘʜʢʠ, ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʜʨ.), ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʠʛʨʘʶʪ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʢʦʤʙʠʥʘʮʠʡ ʉʇʇ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʙʩʫʞʜʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʢʥʠʛʠ, ʚ ʢʦʪʦʨʦʡ ʝʝ ʘʚʪʦʨ 

ʦʧʠʩʘʣ ʨʘʟʚʠʪʠʝ ʯʝʣʦʚʝʢʘ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʦʪʣʠʯʠʷʤʠ ʦʪ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ 

ʚʫʟʘʭ ʧʦ ʵʪʦʡ ʧʨʦʙʣʝʤʝ, ʚʦʟʥʠʢʰʠʤʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʝʛʦ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘʥʘʣʠʟʘ 

ʩʦʙʩʪʚʝʥʥʳʭ ʠ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ. ʈʘʟʚʠʪʠʝ ʯʝʣʦʚʝʢʘ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ, ʜʦ ʠ ʧʦʩʣʝ 

ʨʦʞʜʝʥʠʷ ʘʚʪʦʨ ʠʟʫʯʘʣ ʥʘ ʦʩʥʦʚʝ ʫʯʝʪʘ ʪʝʩʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʚʩʝʭ ʯʘʩʪʝʡ ʪʝʣʘ ʠʥʜʠʚʠʜʘ, ʚʩʝʭ 

ʝʛʦ ʦʨʛʘʥʦʚ, ʪʘʢʠʭ ʚʘʞʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʝʛʦ ʨʘʟʚʠʪʠʷ, ʢʘʢ ʥʝʨʘʚʥʦʤʝʨʥʳʡ ʧʦ ʪʝʤʧʘʤ ʠ 

ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʦʩʪ ʦʨʛʘʥʦʚ ʠ ʘʩʠʥʭʨʦʥʥʦʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʦʥʪʦʛʝʥʝʟʘ ʨʘʟʚʠʪʠʝ ʨʘʟʥʳʭ 

ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʩʠʩʪʝʤ ʦʨʛʘʥʦʚ. ʅʘʠʙʦʣʴʰʘʷ ʥʦʚʠʟʥʘ ʪʘʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ ʦʙʩʫʞʜʘʝʤʦʡ 

ʢʥʠʛʝ ʢʘʩʘʝʪʩʷ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ, ʚʝʥʦʟʥʦʡ ʠ ʣʠʤʬʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤ, ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʳʭ ʘʚʪʦʨ 

ʠʩʩʣʝʜʦʚʘʣ ʚ ʥʘʠʙʦʣʴʰʝʡ ʤʝʨʝ, ʭʦʪʷ ʠʤ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠ ʜʨʫʛʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

 

Abstract.  The article discusses the main provisions of the book, in which its author described 

the development of man with certain differences from the ideas existing in universities on this 

problem, which arose as a result of his many years of research, analysis of his own and literary data. 

Human development at different stages, before and after birth, the author studied on the basis of 

taking into account the close relationship of all parts of the body of the individual, all his organs, 

such important features of his development as uneven growth rates and directions of organs and 

asynchronous during ontogenesis development of different emerging organ systems. The greatest 

novelty of such a representation in the book under discussion concerns the digestive, venous and 

lymphatic systems, the development of which the author has investigated to the greatest extent, 

although he has conducted other studies.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʨʘʟʚʠʪʠʝ ʯʝʣʦʚʝʢʘ, ʘʥʘʪʦʤʠʷ, ʚʫʟ. 

  

Keywords: ideas, human development, anatomy, university. 

 

ɺʚʝʜʝʥʠʝ 

ɺ 2015 ʛ. ɺ. ʄ. ʇʝʪʨʝʥʢʦ ʦʧʫʙʣʠʢʦʚʘʣ ʢʥʠʛʫ, ʢʦʪʦʨʫʶ ʧʦʩʚʷʪʠʣ ʦʯʝʥʴ ʚʘʞʥʦʡ ʧʨʦʙʣʝʤʝ 

ð ʨʘʟʚʠʪʠʶ ʯʝʣʦʚʝʢʘ [1]. ɺʦʧʨʦʩʳ ʨʘʟʚʠʪʠʷ ʩʦʩʪʘʚʣʷʶʪ ʚʘʞʥʳʡ ʠ ʚʝʩʴʤʘ ʩʣʦʞʥʳʡ ʨʘʟʜʝʣ 
ʘʥʘʪʦʤʠʠ ʯʝʣʦʚʝʢʘ. ʅʘ ʠʭ ʨʘʩʩʤʦʪʨʝʥʠʝ ʦʪʚʦʜʠʪʩʷ ʦʯʝʥʴ ʤʘʣʦ ʚʨʝʤʝʥʠ ʥʘ ʢʘʬʝʜʨʝ ʘʥʘʪʦʤʠʠ 

ʯʝʣʦʚʝʢʘ, ʧʨʠʯʝʤ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʨʘʤʢʘʭ ʣʝʢʮʠʦʥʥʦʛʦ ʢʫʨʩʘ. ɼʣʷ ʦʙʣʝʛʯʝʥʠʷ ʫʩʚʦʝʥʠʷ 

ʩʪʫʜʝʥʪʘʤʠ ʦʙʰʠʨʥʦʛʦ ʠ ʥʘʩʳʱʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ ʜʘʥʥʦʤʫ ʨʘʟʜʝʣʫ ɺ. ʄ. ʇʝʪʨʝʥʢʦ ʙʳʣʠ 

ʥʘʧʠʩʘʥʳ ʠ ʠʟʜʘʥʳ ʫʯʝʙʥʳʝ ʧʦʩʦʙʠʷ çʆʩʥʦʚʳ ʵʤʙʨʠʦʣʦʛʠʠ. ɺʦʧʨʦʩʳ ʨʘʟʚʠʪʠʷ ʚ ʘʥʘʪʦʤʠʠ 
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ʯʝʣʦʚʝʢʘè (2004) [2], çʕʤʙʨʠʦʣʦʛʠʷ ʯʝʣʦʚʝʢʘè (2005) [3], çɺʦʧʨʦʩʳ ʨʘʟʚʠʪʠʷ ʚ ʘʥʘʪʦʤʠʠ 

ʯʝʣʦʚʝʢʘ. ʂʦʥʪʨʦʣʴʥʦïʦʙʫʯʘʶʱʠʝ ʪʝʩʪʦʚʳʝ ʟʘʜʘʥʠʷè (2005) [4], çɸʥʘʪʦʤʠʷ ʜʝʪʩʢʦʛʦ 

ʚʦʟʨʘʩʪʘ. ɺʦʧʨʦʩʳ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʢʘè (2005) [5]. ʄʘʪʝʨʠʘʣʳ ʙʘʟʦʚʦʛʦ ʫʯʝʙʥʦʛʦ ʧʦʩʦʙʠʷ 

çʆʩʥʦʚʳ ʵʤʙʨʠʦʣʦʛʠʠéè ʙʳʣʠ ʫʯʪʝʥʳ ʠʤ ʪʘʢʞʝ ʧʨʠ ʥʘʧʠʩʘʥʠʠ ʫʯʝʙʥʦʛʦ ʧʦʩʦʙʠʷ 

çɸʥʘʪʦʤʠʷ ʯʝʣʦʚʝʢʘ (ʪʝʟʠʩʳ ʣʝʢʮʠʡ)è (2005) [6]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣ ʩʬʦʨʤʠʨʦʚʘʥ ʧʦʣʥʳʡ 

ʮʠʢʣ ʠʟ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ ʪʨʝʭ ʪʠʧʦʚ, ʦʙʣʝʛʯʘʶʱʠʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʦʩʚʦʝʥʠʝ ʩʪʫʜʝʥʪʘʤʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ ʚʦʧʨʦʩʘʤ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʢʘ ʠ ʩʘʤʦʢʦʥʪʨʦʣʴ ʧʨʠʦʙʨʝʪʝʥʥʳʭ 

ʟʥʘʥʠʡ. ʅʘ ʦʩʥʦʚʝ ʧʦʩʦʙʠʡ ʵʪʦʡ ʩʝʨʠʠ ɺ. ʄ. ʇʝʪʨʝʥʢʦ ʩʦʩʪʘʚʠʣ ʥʦʚʦʝ ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ 

çʈʘʟʚʠʪʠʝ ʯʝʣʦʚʝʢʘè [1].  

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʤʘʪʝʨʠʘʣʘʤ ʦ ʨʘʟʚʠʪʠʠ ʯʝʣʦʚʝʢʘ ʜʦ ʠ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ ʚ ʢʥʠʛʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦʥʪʨʦʣʴʥʦïʦʙʫʯʘʶʱʠʝ ʪʝʩʪʦʚʳʝ ʟʘʜʘʥʠʷ, ʢʦʪʦʨʳʝ ʦʭʚʘʪʳʚʘʶʪ ʢʣʶʯʝʚʳʝ 

ʚʦʧʨʦʩʳ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʢʘ ʠ ʝʛʦ ʦʨʛʘʥʦʚ. ʆʥʠ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʧʦ ʪʝʤʘʤ ʦʩʥʦʚʥʳʭ ʣʝʢʮʠʡ ʧʦ 

ʘʥʘʪʦʤʠʠ ʯʝʣʦʚʝʢʘ ʠ ʩʦʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʥʝʟʘʚʝʨʰʝʥʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ. ʊʝʩʪʦʚʳʝ ʟʘʜʘʥʠʷ 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʢ ʜʣʷ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ, ʪʘʢ ʠ ʜʣʷ ʢʦʥʪʨʦʣʷ (ʩʘʤʦʢʦʥʪʨʦʣʷ) ʠʭ 

ʟʥʘʥʠʡ, ʪʝʢʫʱʝʛʦ ʠ ʠʪʦʛʦʚʦʛʦ (ʵʢʟʘʤʝʥʘʮʠʦʥʥʦʛʦ). ʉʦʚʨʝʤʝʥʥʘʷ ʘʥʘʪʦʤʠʷ ʨʘʟʚʠʚʘʝʪʩʷ ʩʨʘʟʫ 

ʚ ʥʝʩʢʦʣʴʢʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ʉʪʫʜʝʥʪʳ ʤʝʜʠʮʠʥʩʢʠʭ ʚʫʟʦʚ ʦʩʚʘʠʚʘʶʪ ʩʠʩʪʝʤʥʫʶ ʠ 

ʪʦʧʦʛʨʘʬʠʯʝʩʢʫʶ (ʭʠʨʫʨʛʠʯʝʩʢʫʶ) ʘʥʘʪʦʤʠʶ ʩ ʵʣʝʤʝʥʪʘʤʠ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʠ ʚʦʟʨʘʩʪʥʦʡ 

ʘʥʘʪʦʤʠʠ. ɺʦʟʨʘʩʪʥʘʷ ʘʥʘʪʦʤʠʷ ʠʟʫʯʘʝʪ ʩʪʨʦʝʥʠʝ ʯʝʣʦʚʝʢʘ ʚ ʚʦʟʨʘʩʪʥʦʤ ʘʩʧʝʢʪʝ, ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʝʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʀʟ ʚʦʟʨʘʩʪʥʦʡ ʘʥʘʪʦʤʠʠ ʚʳʜʝʣʠʣʠʩʴ ʜʚʝ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʥʘʫʢʠ ð ʵʤʙʨʠʦʣʦʛʠʷ ʠ ʛʝʨʦʥʪʦʣʦʛʠʷ (ʥʘʫʢʘ ʦ ʩʪʘʨʦʩʪʠ, ʢʦʪʦʨʘʷ ʠʩʩʣʝʜʫʝʪ 

ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʞʠʣʳʭ ʠ ʩʪʘʨʳʭ ʣʶʜʝʡ). ɼʣʷ ʧʝʜʠʘʪʨʦʚ 

ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʘʥʘʪʦʤʠʷ ʜʝʪʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʢʦʪʦʨʘʷ ʩʪʘʣʘ ʩʢʣʘʜʳʚʘʪʴʩʷ ʚ ʢʦʥʮʝ XIX 

ʩʪʦʣʝʪʠʷ. ʅʦ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝʝ ʨʘʟʚʠʪʠʝ ʧʦʣʫʯʠʣʘ ʵʤʙʨʠʦʣʦʛʠʷ ð ʥʘʫʢʘ ʦ ʟʘʨʦʜʳʰʝ, ʦ 

çʟʘʯʘʪʦʯʥʦʤ ʦʨʛʘʥʠʟʤʝè. ʆʥʘ ʠʟʫʯʘʝʪ ʩʪʨʦʝʥʠʝ ʦʨʛʘʥʠʟʤʘ ʚ ʩʚʷʟʠ ʩ ʝʛʦ ʬʫʥʢʮʠʷʤʠ ʦʪ 

ʤʦʤʝʥʪʘ ʝʛʦ ʟʘʯʘʪʠʷ ʜʦ ʪʦʛʦ ʵʪʘʧʘ, ʢʦʛʜʘ ʟʘʨʦʜʳʰ ʧʨʠʦʙʨʝʪʘʝʪ ʚʥʝʰʥʠʡ ʚʠʜ, ʩʭʦʜʥʳʡ ʩʦ 

ʚʟʨʦʩʣʳʤ ʦʨʛʘʥʠʟʤʦʤ, ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʦʙʠʪʘʥʠʶ ʚ ʚʠʜʦʩʧʝʮʠʬʠʯʝʩʢʦʡ ʩʨʝʜʝ. ʕʤʙʨʠʦʣʦʛʠʷ 

ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʩʨʦʢʠ ʠ ʤʝʭʘʥʠʟʤʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ 

ʥʦʨʤʘʣʴʥʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʘʥʦʤʘʣʠʡ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ. ʉʝʛʦʜʥʷ ʵʤʙʨʠʦʣʦʛʠʷ ð 

ʵʪʦ ʦʙʰʠʨʥʘʷ ʦʙʣʘʩʪʴ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ, ʚ ʢʦʪʦʨʦʡ ʦʜʥʘʢʦ ʦʩʪʘʝʪʩʷ ʝʱʝ ʥʝʤʘʣʦ ʟʘʛʘʜʦʯʥʦʛʦ, 

ʥʝʦʙʲʷʩʥʠʤʦʛʦ, ʥʝʠʟʚʝʩʪʥʦʛʦ. ʏʠʪʘʪʝʣʶ ʧʨʝʜʣʘʛʘʝʪʩʷ ʢʨʘʪʢʦʝ ʠʟʣʦʞʝʥʠʝ ʦʩʥʦʚʥʳʭ ʩʚʝʜʝʥʠʡ 

ʦ ʨʘʟʚʠʪʠʠ ʯʝʣʦʚʝʢʘ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʜʦ ʨʦʞʜʝʥʠʷ ʠ ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʧʣʘʥʘ. ʆʥʠ 

ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʮʝʣʦʛʦ ʨʷʜʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʨʦʝʥʠʷ ʠ ʧʦʣʦʞʝʥʠʷ ʦʨʛʘʥʦʚ, 

ʩʦʩʫʜʦʚ ʠ ʥʝʨʚʦʚ ʫ ʚʟʨʦʩʣʦʛʦ ʯʝʣʦʚʝʢʘ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ ð ʠ ʩʪʨʫʢʪʫʨʥʳʭ ʦʩʥʦʚ ʝʛʦ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦʩʢʦʣʴʢʫ ʚʦʧʨʦʩʳ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʦʚ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ 

ʥʘ ʣʝʢʮʠʷʭ ʧʦ ʘʥʘʪʦʤʠʠ ʯʝʣʦʚʝʢʘ, ʪʦ ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ [1] ʙʳʣʦ ʩʦʩʪʘʚʣʝʥʦ ʚ ʚʠʜʝ ʩʙʦʨʥʠʢʘ 

ʢʨʘʪʢʠʭ ʦʯʝʨʢʦʚ ʧʦ ʚʦʧʨʦʩʘʤ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʢʘ ʚ ʨʘʤʢʘʭ ʩʠʩʪʝʤʥʦʡ ʘʥʘʪʦʤʠʠ. ɼʘʥʥʦʝ 

ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ, ʢʘʢ ʥʘʜʝʝʪʩʷ ʘʚʪʦʨ, ʚʦʩʧʦʣʥʠʪ ʥʝʜʦʩʪʘʶʱʫʶ ʚ ʫʯʝʙʥʠʢʘʭ ʠʥʬʦʨʤʘʮʠʶ ʠ 

ʧʦʤʦʞʝʪ ʩʪʫʜʝʥʪʫ ʦʩʚʦʠʪʴ ʚʦʧʨʦʩʳ ʨʘʟʚʠʪʠʷ ʚ ʘʥʘʪʦʤʠʠ, ʧʦʜʪʦʣʢʥʝʪ ʝʛʦ ʢ ʯʪʝʥʠʶ 

ʩʧʝʮʠʘʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʜʣʷ ʫʛʣʫʙʣʝʥʥʦʛʦ ʠʟʫʯʝʥʠʷ ʪʘʢʠʭ ʚʦʧʨʦʩʦʚ. ɸʚʪʦʨ ʢʥʠʛʠ [1] 

ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʠʩʢʘʭ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʩʦ ʩʪʫʜʝʥʯʝʩʢʦʡ ʩʢʘʤʴʠ. ʆʥ ʥʘʜʝʝʪʩʷ, ʯʪʦ, ʙʳʪʴ ʤʦʞʝʪ, 

ʵʪʘ ʢʥʠʛʘ ʦʢʘʞʝʪʩʷ ʧʦʣʝʟʥʦʡ ʜʣʷ ʥʘʯʠʥʘʶʱʠʭ ʢʦʣʣʝʛ ʚ ʢʘʯʝʩʪʚʝ ʚʚʝʜʝʥʠʷ ʚ ʤʠʨ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʪʨʫʜʦʚ ʦ ʨʘʟʚʠʪʠʠ ʯʝʣʦʚʝʢʘ.  

 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʢʥʠʛʠ, ʠʭ ʦʪʣʠʯʠʷ ʦʪ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʨʘʟʚʠʪʠʠ ʯʝʣʦʚʝʢʘ ʚ ʚʫʟʘʭ 

ʆʙʩʫʞʜʘʝʤʘʷ ʢʥʠʛʘ ʥʘʯʠʥʘʝʪʩʷ ʩ ʦʧʠʩʘʥʠʷ ʩʫʱʥʦʩʪʠ ʚʦʟʨʘʩʪʥʦʡ ʘʥʘʪʦʤʠʠ ʠ ʝʝ 

ʦʩʥʦʚʥʳʭ ʨʘʟʜʝʣʦʚ, ʠʭ ʩʚʷʟʠ ʩʦ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʘʥʘʪʦʤʠʝʡ, ʢʨʘʪʢʦʛʦ ʦʯʝʨʢʘ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ 

ʵʪʦʡ ʧʨʦʙʣʝʤʳ. ɺ. ʄ. ʇʝʪʨʝʥʢʦ ʢʨʘʪʢʦ ʠʟʣʦʞʠʣ ʩʚʝʜʝʥʠʷ ʦ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʦʥʪʦʛʝʥʝʟʘ 
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ʯʝʣʦʚʝʢʘ ʠ ʢʨʠʪʠʯʝʩʢʠʭ ʧʝʨʠʦʜʘʭ ʚ ʝʛʦ ʦʥʪʦʛʝʥʝʟʝ. ʅʘʨʷʜʫ ʩ ʦʙʳʯʥʦ ʦʧʠʩʳʚʘʝʤʳʤʠ 

ʩʪʘʜʠʷʤʠ ʠ ʬʘʟʘʤʠ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʢʘ, ʦʥ ʩʦʦʙʱʠʣ ʦʙ ʫʩʪʘʥʦʚʣʝʥʠʠ ʪʠʧʦʚ ʨʦʩʪʘ ʚ ʨʘʟʚʠʪʠʠ 

ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ (ʦʙʱʠʡ ʨʦʩʪ; ʤʦʟʛʦʚʦʡ, ʣʠʤʬʦʠʜʥʳʡ ʠ ʛʝʥʠʪʘʣʴʥʳʡ ʪʠʧʳ ʨʦʩʪʘ), 

ʫʢʘʟʘʣ ʥʘ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʨʦʩʪʘ ʪʝʣʘ ʯʝʣʦʚʝʢʘ, ʢʦʥʝʯʥʦʩʪʝʡ ʠ ʪʫʣʦʚʠʱʘ, ʯʪʦ ʚʣʠʷʝʪ ʥʘ 

ʧʨʦʧʦʨʮʠʠ ʪʝʣʘ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʦʥʪʦʛʝʥʝʟʘ. ʊʝʢʩʪ ʛʣʘʚʳ ɺ. ʄ. ʇʝʪʨʝʥʢʦ ʩʦʧʨʦʚʦʜʠʣ 

ʠʣʣʶʩʪʨʘʮʠʷʤʠ. ɺ ʩʣʝʜʫʶʱʝʡ ʛʣʘʚʝ ʢʥʠʛʠ ʦʥ ʦʧʠʩʘʣ ʚʦʟʨʘʩʪʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʘʥʘʪʦʤʠʠ 

ʜʝʪʝʡ, ʚ ʪ. ʯ. ʧʝʨʚʳʡ ʠ ʚʪʦʨʦʡ ʨʦʩʪʦʚʳʝ ʩʜʚʠʛʠ ʚ ʢʦʥʮʝ ʧʝʨʚʦʛʦ ʧʝʨʠʦʜʘ ʜʝʪʩʪʚʘ ʠ ʚ 

ʧʦʜʨʦʩʪʢʦʚʦʤ ʧʝʨʠʦʜʝ, ʧʦʷʚʣʝʥʠʝ ʚʪʦʨʠʯʥʳʭ ʧʦʣʦʚʳʭ ʧʨʠʟʥʘʢʦʚ ʫ ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ. 

ʊʝʢʩʪ ʛʣʘʚʳ ɺ. ʄ. ʇʝʪʨʝʥʢʦ ʩʦʧʨʦʚʦʜʠʣ ʠʣʣʶʩʪʨʘʮʠʷʤʠ.  

ʉʣʝʜʫʶʱʫʶ ʛʣʘʚʫ ʦʥ ʧʦʩʚʷʪʠʣ ʨʘʟʚʠʪʠʶ ʩʢʝʣʝʪʘ, ʢʦʩʪʝʡ ʠ ʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʧʦʜʨʦʙʥʦ 

ʦʧʠʩʘʣ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʯʝʨʝʧʘ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ. ʊʝʢʩʪ ʵʪʦʡ ʛʣʘʚʳ ɺ. ʄ. ʇʝʪʨʝʥʢʦ 

ʪʘʢʞʝ ʩʦʧʨʦʚʦʜʠʣ ʠʣʣʶʩʪʨʘʮʠʷʤʠ. ʉʭʦʜʥʳʤ ʦʙʨʘʟʦʤ ʦʥ ʧʦʩʪʨʦʠʣ  ʛʣʘʚʫ ʦ ʨʘʟʚʠʪʠʠ 

ʩʢʝʣʝʪʥʳʭ ʤʳʰʮ. ɸ ʚʦʪ ʩʣʝʜʫʶʱʠʡ ʨʘʟʜʝʣ ʢʥʠʛʠ, ʧʦʩʚʷʱʝʥʥʳʡ ʨʘʟʚʠʪʠʶ ʚʥʫʪʨʝʥʥʠʭ 

ʦʨʛʘʥʦʚ, ʧʨʝʜʩʪʘʚʣʝʥ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ. ɺʥʘʯʘʣʝ ʙʳʣʦ ʨʘʩʩʤʦʪʨʝʥʦ ʨʘʟʚʠʪʠʝ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʯʝʣʦʚʝʢʘ ʠʟ ʧʝʨʚʠʯʥʦʡ ʢʠʰʢʠ, ʢʦʪʦʨʘʷ ʧʦʩʪʝʧʝʥʥʦ ʦʪʜʝʣʷʝʪʩʷ ʦʪ 

ʞʝʣʪʦʯʥʦʛʦ ʤʝʰʢʘ. ɺ ʧʨʦʮʝʩʩʝ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʨʦʩʪʘ ʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʧʝʨʚʠʯʥʦʡ ʢʠʰʢʠ 

ʬʦʨʤʠʨʫʶʪʩʷ ʧʝʨʚʠʯʥʘʷ ʢʠʰʝʯʥʘʷ ʧʝʪʣʷ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʧʫʧʦʯʥʘʷ ʛʨʳʞʘ, ʧʝʯʝʥʴ, 

ʧʦʜʞʝʣʫʜʦʯʥʘʷ ʞʝʣʝʟʘ ʠ ʜʨʫʛʠʝ ʦʨʛʘʥʳ. ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʨʘʙʦʪʝ ʟʘʥʠʤʘʝʪ ʦʧʠʩʘʥʠʝ 

ʤʥʦʛʦʵʪʘʧʥʦʛʦ ʧʦʚʦʨʦʪʘ ʢʠʰʝʯʥʦʡ ʪʨʫʙʢʠ ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ, ʚʦʢʨʫʛ ʚʝʨʭʥʝʡ 

ʙʨʳʞʝʝʯʥʦʡ ʘʨʪʝʨʠʠ, ʧʨʠʯʝʤ ʚ 4 ʵʪʘʧʘ, ʘ ʥʝ ʚ ʪʨʠ, ʢʘʢ ʵʪʦ ʦʙʳʯʥʦ ʪʨʘʢʪʫʝʪʩʷ ʚ ʜʨʫʛʠʭ ʢʥʠʛʘʭ 

[7ï10]. ɺ ʥʠʭ ʥʝ ʚʳʜʝʣʷʝʪʩʷ ʧʝʨʚʳʡ ʵʪʘʧ: ʥʠʩʭʦʜʷʱʝʝ (ʚʝʨʭʥʝʝ) ʢʦʣʝʥʦ ʧʝʨʚʠʯʥʦʡ ʢʠʰʝʯʥʦʡ 

ʧʝʪʣʠ ʦʧʫʩʢʘʝʪʩʷ ʩʧʨʘʚʘ ʦʪ ʚʦʩʭʦʜʷʱʝʛʦ (ʥʠʞʥʝʛʦ) ʢʦʣʝʥʘ, ʚ ʩʚʷʟʠ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʧʫʧʦʯʥʦʡ ʛʨʳʞʠ. ʅʘʨʫʰʝʥʠʷ ʧʦʚʦʨʦʪʘ ʢʠʰʝʯʥʦʡ ʪʨʫʙʢʠ, ʥʘʧʨʠʤʝʨ, 

ʟʘʜʝʨʞʢʘ ʥʘ ʦʜʥʦʤ ʠʟ ʝʛʦ ʵʪʘʧʦʚ, ʧʨʠʚʦʜʷʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʘʥʦʤʘʣʠʡ ʝʝ ʨʘʟʚʠʪʠʷ. 

ɺ. ʄ. ʇʝʪʨʝʥʢʦ ʦʧʠʩʳʚʘʝʪ ʪʘʢʞʝ ʩʪʘʥʦʚʣʝʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʝʧʨʦʭʦʜʠʤʦʩʪʠ 

ʧʨʦʠʟʚʦʜʥʳʭ ʧʝʨʚʠʯʥʦʡ ʢʠʰʢʠ: ʚ ʪʝʯʝʥʠʝ ʵʤʙʨʠʦʛʝʥʝʟʘ ʯʝʣʦʚʝʢʘ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ 2-ʤ 

ʤʝʩ, ʧʨʦʠʩʭʦʜʠʪ ʚʨʝʤʝʥʥʦʝ ʠ ʯʘʩʪʠʯʥʦʝ (ʣʦʢʘʣʴʥʦʝ) ʥʘʨʫʰʝʥʠʝ ʧʨʦʭʦʜʠʤʦʩʪʠ 

ʬʦʨʤʠʨʫʶʱʝʛʦʩʷ ʘʣʠʤʝʥʪʘʨʥʦʛʦ (ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ) ʢʘʥʘʣʘ. ɺ ʦʢʨʫʞʝʥʠʠ ʧʣʦʪʥʦʡ 

ʤʝʟʝʥʭʠʤʳ ʠʥʪʝʥʩʠʚʥʦ ʧʨʦʣʠʬʝʨʠʨʫʶʱʠʡ ʵʧʠʪʝʣʠʡ ʟʘʧʦʣʥʷʝʪ ʧʦʣʦʩʪʴ ʧʝʨʚʠʯʥʦʡ ʢʠʰʢʠ, 

ʜʠʬʬʝʨʝʥʮʠʨʫʶʱʝʡʩʷ ʥʘ ʟʘʢʣʘʜʢʠ ʜʝʬʠʥʠʪʠʚʥʳʭ ʦʨʛʘʥʦʚ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʝʟʢʦʤʫ ʩʫʞʝʥʠʶ 

(ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʩʪʝʥʦʟ) ʠʣʠ ʧʦʣʥʦʤʫ ʧʝʨʝʨʳʚʫ (ʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʘʪʨʝʟʠʷ) ʧʨʦʩʚʝʪʘ 

ʨʘʟʜʝʣʷʶʱʝʛʦʩʷ ʪʨʘʢʪʘ. ʇʦʩʪʦʷʥʥʳʝ ʵʧʠʪʝʣʠʘʣʴʥʳʝ çʧʨʦʙʢʠè ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʧʠʱʝʚʦʜʘ (5ï6 ʥʝʜ) ʠ ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʠ (6ï8 ʥʝʜ), ʘ ʪʘʢʞʝ ʚ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʷʭ. 

ʇʦʟʜʥʝʝ ʧʨʦʭʦʜʠʤʦʩʪʴ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʠ ʜʳʭʘʪʝʣʴʥʦʛʦ ʪʨʘʢʪʦʚ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʩʚʷʟʠ 

ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʠʭ ʧʨʦʩʚʝʪʘ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʛʠʙʝʣʴʶ ʯʘʩʪʠ ʵʧʠʪʝʣʠʦʮʠʪʦʚ. ʅʘʨʫʰʝʥʠʝ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʨʦʮʝʩʩʘ ʨʝʢʘʥʘʣʠʟʘʮʠʠ ʦʨʛʘʥʦʚ (ʠʟʙʳʪʦʯʥʘʷ ʛʠʙʝʣʴ ʵʧʠʪʝʣʠʦʮʠʪʦʚ, 

ʧʨʦʨʘʩʪʘʥʠʝ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʚ ʧʨʦʩʚʝʪ) ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʭʦʜʫ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ 

ʥʝʧʨʦʭʦʜʠʤʦʩʪʠ ʦʨʛʘʥʦʚ ʚ ʧʘʪʦʣʦʛʠʯʝʩʢʫʶ (ʧʦʨʦʢʠ ʨʘʟʚʠʪʠʷ). ʅʘʠʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʜʘʥʥʳʡ 

ʚʦʧʨʦʩ ɺ. ʄ. ʇʝʪʨʝʥʢʦ ʠʟʫʯʠʣ ʥʘ ʧʨʠʤʝʨʝ ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥ 

ʦʧʠʩʳʚʘʝʪ ʨʘʟʚʠʪʠʝ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ, ʙʨʘʥʭʠʦʛʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʛʦʣʦʚʳ ʠ ʰʝʠ, 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʦʪʜʝʣʦʚ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ (ʨʝʟʶʤʝ), ʘʥʦʤʘʣʠʠ ʨʘʟʚʠʪʠʷ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. ʆʪʜʝʣʴʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʟʚʠʪʠʝ ʙʨʶʰʠʥʳ. ʆʥ ʦʙʨʘʪʠʣ 

ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʛʦʣʦʚʥʘʷ ʠ ʭʚʦʩʪʦʚʘʷ ʢʠʰʢʘ ʠʟʥʘʯʘʣʴʥʦ ʣʠʰʝʥʳ ʙʨʳʞʝʝʢ. ʇʦʵʪʦʤʫ 

ʛʣʦʪʢʘ ʠ ʥʠʞʥʷʷ ʯʘʩʪʴ ʧʨʷʤʦʡ ʢʠʰʢʠ (ʘʥʘʣʴʥʳʡ ʢʘʥʘʣ) ʥʝ ʠʤʝʶʪ ʩʝʨʦʟʥʦʡ ʦʙʦʣʦʯʢʠ. 

ʇʦʜʦʙʥʳʤ ʦʙʨʘʟʦʤ ɺ. ʄ. ʇʝʪʨʝʥʢʦ ʦʙʲʷʩʥʠʣ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʢʨʳʪʠʷ ʩʝʨʦʟʥʦʡ ʦʙʦʣʦʯʢʦʡ 

ʜʨʫʛʠʭ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʠ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʥʝʨʘʚʥʦʤʝʨʥʳʤ 

ʨʦʩʪʦʤ ʦʨʛʘʥʦʚ. ʅʘ ʵʪʦʡ ʞʝ ʦʩʥʦʚʝ ʫ ʟʘʨʦʜʳʰʝʡ 8,5ï9,5 ʥʝʜ ʧʨʦʠʩʭʦʜʠʪ ʚʧʨʘʚʣʝʥʠʝ 
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ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʧʫʧʦʯʥʦʡ ʛʨʳʞʠ ʚ ʙʨʶʰʥʫʶ ʧʦʣʦʩʪʴ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʝʟʢʦʤʫ ʫʚʝʣʠʯʝʥʠʶ 

ʧʣʦʪʥʦʩʪʠ ʝʝ ʟʘʧʦʣʥʝʥʠʷ, ʦʙʨʘʟʦʚʘʥʠʶ ʧʣʦʪʥʳʭ ʢʦʥʪʘʢʪʦʚ ʤʝʞʜʫ ʟʘʜʥʝʡ ʙʨʶʰʥʦʡ ʩʪʝʥʢʦʡ, 

ʚʥʫʪʨʝʥʥʠʤʠ ʦʨʛʘʥʘʤʠ ʠ ʙʨʳʞʝʡʢʘʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʥʠʢʘʶʪ ʚʪʦʨʠʯʥʳʝ ʩʨʘʱʝʥʠʷ 

ʙʨʶʰʠʥʳ ð ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʦʨʛʘʥʘʤʠ ʙʨʶʰʥʦʡ 

ʧʦʣʦʩʪʠ, ʚʣʠ̫ ʶʱʠʝ ʥʘ ʠʭ ʜʝʬʠʥʠʪʠʚʥʳʝ ʘʥʘʪʦʤʦ-ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ. ʋ 

ʧʣʦʜʦʚ 3-5 ʤʝʩ ʧʦʷʚʣʷʶʪʩʷ ʧʨʷʤʳʝ ʧʣʦʪʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʧʨʘʚʦʡ ʧʦʯʢʠ ʩ 

ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ ʠ ʚʦʩʭʦʜʷʱʝʡ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʦʡ, ʧʦʧʝʨʝʯʥʦʡ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ ʩ 

ʞʝʣʫʜʢʦʤ, ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʦʡ ʠ ʩʝʣʝʟʝʥʢʦʡ. ʕʪʦ ʩʪʘʙʠʣʠʟʠʨʫʝʪ ʬʦʨʤʫ ʠ ʧʦʣʦʞʝʥʠʝ 

ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ, ʧʨʝʧʷʪʩʪʚʫʝʪ ʩʜʘʚʣʝʥʠʶ ʠ  ʧʝʨʝʢʨʫʪʫ ʢʠʰʝʯʥʦʡ 

ʪʨʫʙʢʠ ʧʨʠ ʧʨʷʤʦʭʦʞʜʝʥʠʠ, ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʢʠʰʝʯʥʦʡ ʥʝʧʨʦʭʦʜʠʤʦʩʪʠ ʥʘʨʫʞʥʦʛʦ ʪʠʧʘ. 

ɼʘʣʝʝ ɺ. ʄ. ʇʝʪʨʝʥʢʦ ʦʧʠʩʘʣ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠ ʙʨʶʰʠʥʳ ʚ 

ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ. ʇʦʜʦʙʥʳʤ ʦʙʨʘʟʦʤ, ʥʦ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʢʨʘʪʢʦ ʦʥ ʦʧʠʩʘʣ ʥʦʨʤʘʣʴʥʦʝ 

ʨʘʟʚʠʪʠʝ, ʘʥʦʤʘʣʠʠ ʨʘʟʚʠʪʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ ʜʳʭʘʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ. ʇʦʩʣʝ ʦʧʠʩʘʥʠʷ ʨʘʟʚʠʪʠʷ ʤʦʯʝʚʳʭ ʦʨʛʘʥʦʚ ɺ. ʄ. ʇʝʪʨʝʥʢʦ ʩʜʝʣʘʣ ʩʣʝʜʫʶʱʝʝ 

ʨʝʟʶʤʝ: ʧʦʯʢʘ ʠ ʤʦʯʝʪʦʯʥʠʢ ʨʘʟʚʠʚʘʶʪʩʷ ʠʟ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʤʝʟʦʜʝʨʤʳ, ʵʢʩʢʨʝʪʦʨʥʘʷ ʯʘʩʪʴ 

ʧʦʯʢʠ ð ʠʟ ʜʠʚʝʨʪʠʢʫʣʘ ʤʝʟʦʥʝʬʨʠʯʝʩʢʦʛʦ ʧʨʦʪʦʢʘ, ʩʝʢʨʝʪʦʨʥʘʷ ʯʘʩʪʴ (ʥʝʬʨʦʥʳ) ð ʠʟ 

ʤʝʪʘʥʝʬʨʦʛʝʥʥʦʡ ʙʣʘʩʪʝʤʳ, ʤʦʯʝʚʦʡ ʧʫʟʳʨʴ ï ʠʟ ʵʥʪʦʜʝʨʤʳ ʭʚʦʩʪʦʚʦʡ ʢʠʰʢʠ (ʦʩʥʦʚʥʳʝ 

ʠʩʪʦʯʥʠʢʠ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʦʚ). ɿʘʪʝʤ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʥʦʤʘʣʠʠ ʨʘʟʚʠʪʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʠ 

ʨʘʟʚʠʪʠʷ ʤʦʯʝʚʳʭ ʦʨʛʘʥʦʚ ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ, ʯʪʦ ʠʤʝʝʪ, ʙʝʟʫʩʣʦʚʥʦ, ʚʘʞʥʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ, ʚ ʪ. ʯ. ʜʣʷ ʭʠʨʫʨʛʦʚ [11].  

ɼʘʣʝʝ ɺ. ʄ. ʇʝʪʨʝʥʢʦ ʜʦʚʦʣʴʥʦ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʣ ʥʦʨʤʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʧʦʣʦʚʳʭ 

ʦʨʛʘʥʦʚ ʠ ʝʛʦ ʘʥʦʤʘʣʠʠ ʫ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʦʝ ʧʦʚʪʦʨʷʝʪ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʝʝ ʬʠʣʦʛʝʥʝʟʘ. ʂʘʢ 

ʩʚʦʝʦʙʨʘʟʥʫʶ ʬʦʨʤʫ ʙʝʩʧʦʣʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ɺ. ʄ. ʇʝʪʨʝʥʢʦ ʧʨʝʜʣʘʛʘʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʨʘʟʚʠʪʠʝ ʦʜʥʦʷʡʮʝʚʳʭ ʙʣʠʟʥʝʮʦʚ ʧʫʪʝʤ ʨʘʩʱʝʧʣʝʥʠʷ ʤʦʨʫʣʳ ʠʣʠ ʙʦʣʝʝ ʨʘʥʥʝʛʦ ʦʨʛʘʥʠʟʤʘ. 

ɿʘʪʝʤ ʧʦʷʚʣʷʶʪʩʷ ʧʝʨʚʠʯʥʳʝ ʧʦʣʦʚʳʝ ʢʣʝʪʢʠ, ʧʨʠʯʝʤ ʜʦ ʦʙʨʘʟʦʚʘʥʠʷ ʟʘʨʦʜʳʰʝʚʳʭ ʣʠʩʪʢʦʚ, 

ʝʱʝ ʧʦʟʜʥʝʝ ð ʧʦʣʦʚʳʝ ʦʨʛʘʥʳ. ɺʥʘʯʘʣʝ ʧʦʣʦʚʳʝ ʦʨʛʘʥʳ ʧʨʦʭʦʜʷʪ ʠʥʜʠʬʬʝʨʝʥʪʥʫʶ ʩʪʘʜʠʶ 

ʨʘʟʚʠʪʠʷ. ʍʦʪʷ ʧʦʣ ʟʘʨʦʜʳʰʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʞʝ ʥʘ ʩʪʘʜʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʟʠʛʦʪʳ ʢʦʤʙʠʥʘʮʠʝʡ 

ʧʦʣʦʚʳʭ ʭʨʦʤʦʩʦʤ, ʦʜʥʘʢʦ ʧʝʨʚʳʝ 1,5 ʤʝʩ ʵʤʙʨʠʦʛʝʥʝʟʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʧʦʣ ʟʘʨʦʜʳʰʘ ʥʝ 

ʧʨʦʷʚʣʷʝʪʩʷ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʛʣʘʚʥʳʭ ʧʦʣʦʚʳʭ ʞʝʣʝʟ ʥʘʯʠʥʘʝʪʩʷ ʫ 

ʵʤʙʨʠʦʥʦʚ 7ï8 ʥʝʜ, ʧʨʠʯʝʤ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʷʠʯʢʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʨʘʥʴʰʝ ʷʠʯʥʠʢʦʚ. ʉʨʝʜʠ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ ʦʪʤʝʯʝʥʳ ʟʘʚʝʨʰʝʥʠʝ ʦʧʫʱʝʥʠʷ ʛʣʘʚʥʳʭ ʧʦʣʦʚʳʭ 

ʞʝʣʝʟ, ʪ. ʝ. ʦʙʨʝʪʝʥʠʝ ʠʤʠ ʜʝʬʠʥʠʪʠʚʥʦʛʦ ʧʦʣʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ. ʗʠʯʥʠʢʠ ʚ 

ʧʝʨʚʳʝ ʤʝʩʷʮʳ ʞʠʟʥʠ ʦʧʫʩʢʘʶʪʩʷ ʚ ʧʦʣʦʩʪʴ ʤʘʣʦʛʦ ʪʘʟʘ, ʥʦ ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ 

ʧʨʠʦʙʨʝʪʘʶʪ ʢ 4-7 ʛʦʜʘʤ. ʄʦʣʦʯʥʘʷ ʞʝʣʝʟʘ ʧʨʠʦʙʨʝʪʘʝʪ ʧʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʚ ʧʫʙʝʨʪʘʪʥʳʡ 

ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ. ʊʝʢʩʪ ʵʪʦʛʦ ʦʙʰʠʨʥʦʛʦ ʨʘʟʜʝʣʘ ʢʥʠʛʠ ɺ. ʄ. ʇʝʪʨʝʥʢʦ ʩʦʧʨʦʚʦʜʠʣ 

ʘʜʝʢʚʘʪʥʳʤʠ ʤʥʦʞʝʩʪʚʝʥʥʳʤʠ ʠʣʣʶʩʪʨʘʮʠʷʤʠ. ʉʣʝʜʫʶʱʠʡ ʙʦʣʴʰʦʡ ʨʘʟʜʝʣ ʢʥʠʛʠ [1] 

ʧʦʩʚʷʱʝʥ ʨʘʟʚʠʪʠʶ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʯʝʣʦʚʝʢʘ, ʝʛʦ ʧʦʜʨʘʟʜʝʣʳ ð çʆʩʥʦʚʥʳʝ 

ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳè, çʈʘʟʚʠʪʠʝ ʩʝʨʜʮʘè, çʈʘʟʚʠʪʠʝ ʘʨʪʝʨʠʡè, çʈʘʟʚʠʪʠʝ 

ʚʝʥè, çʂʨʦʚʦʦʙʨʘʱʝʥʠʝ ʧʣʦʜʘè, çʈʘʟʚʠʪʠʝ ʣʠʤʬʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳè ʠ çʈʘʟʚʠʪʠʝ 

ʣʠʤʬʦʠʜʥʦʡ ʩʠʩʪʝʤʳè, ʧʦʩʣʝ ʯʝʛʦ ʘʚʪʦʨ ʢʥʠʛʠ ʧʨʝʜʩʪʘʚʠʣ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʣʣʶʩʪʨʘʮʠʠ ʧʦ 

ʨʘʩʩʤʦʪʨʝʥʥʳʤ ʚʦʧʨʦʩʘʤ.  

ɺ. ʄ. ʇʝʪʨʝʥʢʦ ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʜʝʬʠʥʠʪʠʚʥʘʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʘʷ 

ʩʠʩʪʝʤʘ ʫ ʯʝʣʦʚʝʢʘ ʚʢʣʶʯʘʝʪ ʢʨʦʚʝʥʦʩʥʳʝ ʠ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʩʦʩʫʜʳ, ʘ ʪʘʢʞʝ ʣʠʤʬʦʠʜʥʳʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʨʘʟʥʦʡ ʩʣʦʞʥʦʩʪʠ ʩʪʨʦʝʥʠʷ, ʢʦʪʦʨʳʝ ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʚ ʪʝʩʥʦʡ 

ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʫʪʨʦʙʥʦʛʦ ʧʝʨʠʦʜʘ ʞʠʟʥʠ. ʇʦʜʨʦʙʥʦ ʦʧʠʩʘʥʳ ʨʘʟʚʠʪʠʝ ʩʝʨʜʮʘ ʠ ʘʨʪʝʨʠʡ ʜʦ ʠ 

ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ, ʘʥʦʤʘʣʠʠ ʠʭ ʨʘʟʚʠʪʠʷ, ʠʟʤʝʥʝʥʠʷ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ. ʉʭʦʜʥʦ 

ʘʚʪʦʨ ʢʥʠʛʠ ʧʦʩʪʫʧʠʣ ʠ ʩ ʦʩʚʝʱʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʚʝʥ, ʧʨʠʯʝʤ ʚ ʩʚʷʟʠ ʩ ʦʨʛʘʥʦʛʝʥʝʟʦʤ, ʥʦ ʚ 
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ʵʪʦʤ ʧʦʜʨʘʟʜʝʣʝ ʧʨʝʜʩʪʘʚʠʣ ʩʦʙʩʪʚʝʥʥʳʝ, ʦʨʠʛʠʥʘʣʴʥʳʝ ʜʘʥʥʳʝ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʦ ʵʪʦʡ 

ʧʨʦʙʣʝʤʝ. ʆʥʠ ʢʘʩʘʶʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʠʩʪʝʤ ʚʦʨʦʪʥʦʡ ʚʝʥʳ ʧʝʯʝʥʠ ʠ ʥʠʞʥʝʡ ʧʦʣʦʡ ʚʝʥʳ. 

ɺʦʨʦʪʥʘʷ ʚʝʥʘ, ʝʝ ʢʦʨʥʠ ʠ ʚʝʪʚʠ, ʧʦ ʜʘʥʥʳʤ ɺ. ʄ. ʇʝʪʨʝʥʢʦ, ʚʦʟʥʠʢʘʶʪ ʫ ʵʤʙʨʠʦʥʦʚ 4ï6 ʥʝʜ 

ʥʘ ʙʘʟʝ ʧʦʜʧʝʯʝʥʦʯʥʦʡ ʩʠʩʪʝʤʳ ʞʝʣʪʦʯʥʦïʙʨʳʞʝʝʯʥʳʭ ʚʝʥ. ʅʝʨʘʚʥʦʤʝʨʥʳʡ ʨʦʩʪ ʞʝʣʫʜʢʘ, 

ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʠ ʠ ʟʘʯʘʪʢʦʚ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʝʨʝʨʳʚʦʤ 

ʩʨʝʜʥʝʛʦ ʩʝʛʤʝʥʪʘ ʣʝʚʦʡ ʞʝʣʪʦʯʥʦïʙʨʳʞʝʝʯʥʦʡ ʚʝʥʳ ʠ ʥʠʞʥʝʛʦ ʘʥʘʩʪʦʤʦʟʘ. ʉʨʝʜʥʠʡ 

ʩʝʛʤʝʥʪ ʧʨʘʚʦʡ ʞʝʣʪʦʯʥʦïʙʨʳʞʝʝʯʥʦʡ ʚʝʥʳ ʠ ʩʨʝʜʥʠʡ ʘʥʘʩʪʦʤʦʟ ʦʙʨʘʟʫʶʪ ʩʪʚʦʣ ʚʦʨʦʪʥʦʡ 

ʚʝʥʳ, ʩʨʝʜʥʠʡ ʘʥʘʩʪʦʤʦʟ ʠ ʥʠʞʥʠʡ ʩʝʛʤʝʥʪ ʣʝʚʦʡ ʞʝʣʪʦʯʥʦïʙʨʳʞʝʝʯʥʦʡ ʚʝʥʳ ð ʚʝʨʭʥʶʶ 

ʙʨʳʞʝʝʯʥʫʶ ʚʝʥʫ, ʥʠʞʥʠʡ ʩʝʛʤʝʥʪ ʧʨʘʚʦʡ ʞʝʣʪʦʯʥʦïʙʨʳʞʝʝʯʥʦʡ ʚʝʥʳ ð ʥʠʞʥʶʶ 

ʙʨʳʞʝʝʯʥʫʶ ʚʝʥʫ, ʚʝʨʭʥʠʝ ʩʝʛʤʝʥʪʳ ʦʙʝʠʭ ʞʝʣʪʦʯʥʦïʙʨʳʞʝʝʯʥʳʭ ʚʝʥ ʠ ʚʝʨʭʥʠʡ ʘʥʘʩʪʦʤʦʟ 

ð ʚʝʪʚʠ ʚʦʨʦʪʥʦʡ ʚʝʥʳ. ʉʝʣʝʟʝʥʦʯʥʘʷ ʚʝʥʘ ʜʠʬʬʝʨʝʥʮʠʨʫʝʪʩʷ ʥʘ 6-ʡ ʥʝʜ ʚ ʩʚʷʟʠ ʩ ʨʦʩʪʦʤ 

ʩʝʣʝʟʝʥʢʠ ʠ ʚʧʘʜʘʝʪ ʚ ʦʙʱʠʡ ʩʪʚʦʣ ʙʨʳʞʝʝʯʥʳʭ ʚʝʥ. ʆʙʱʠʡ ʫʛʦʣ ʩʣʠʷʥʠʷ ʙʨʳʞʝʝʯʥʳʭ ʠ 

ʩʝʣʝʟʝʥʦʯʥʦʡ ʚʝʥ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʚ ʥʘʯʘʣʝ 7-ʡ ʥʝʜ ʧʦʟʘʜʠ ʟʘʢʣʘʜʢʠ ʛʦʣʦʚʢʠ ʧʦʜʞʝʣʫʜʦʯʥʦʡ 

ʞʝʣʝʟʳ. ɼʝʬʠʥʠʪʠʚʥʳʡ ʚʘʨʠʘʥʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʦʨʦʪʥʦʡ ʚʝʥʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ 

ʚʪʦʨʠʯʥʳʭ ʩʨʘʱʝʥʠʡ ʙʨʶʰʠʥʳ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦïʪʦʱʝʢʠʰʝʯʥʦʛʦ ʠʟʛʠʙʘ. 
ʅʠʞʥʷʷ ʧʦʣʘʷ ʚʝʥʘ ʬʦʨʤʠʨʫʝʪʩʷ, ʧʦ ʜʘʥʥʳʤ ɺ. ʄ. ʇʝʪʨʝʥʢʦ, ʫ ʵʤʙʨʠʦʥʦʚ 4-7 ʥʝʜ ʚ ʧʨʦʮʝʩʩʝ 

ʧʝʨʝʩʪʨʦʡʢʠ ʩʠʩʪʝʤʳ ʧʦʩʪʢʘʨʜʠʥʘʣʴʥʳʭ ʚʝʥ. ɿʘʤʝʥʘ ʧʝʨʚʠʯʥʳʭ ʧʦʯʝʢ ʚʪʦʨʠʯʥʳʤʠ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʝʜʫʢʮʠʝʡ ʙʨʶʰʥʦʡ ʯʘʩʪʠ ʟʘʜʥʠʭ ʢʘʨʜʠʥʘʣʴʥʳʭ ʚʝʥ. ʀʭ ʛʨʫʜʥʳʝ ʦʪʨʝʟʢʠ 

ʩʦʭʨʘʥʷʶʪʩʷ, ʥʦ ʫʜʘʣʷʶʪʩʷ ʦʪ ʩʝʨʜʮʘ, ʫʤʝʥʴʰʘʶʪʩʷ ʚ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʨʘʟʤʝʨʘʭ, 

ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʥʝʧʘʨʥʫʶ ʠ ʧʦʣʫʥʝʧʘʨʥʳʝ ʚʝʥʳ. ʆʥʠ ʚʧʘʜʘʶʪ ʚ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʫ 

ʵʤʙʨʠʦʥʦʚ 5ï6 ʥʝʜ ʧʝʨʝʜʥʠʝ ʢʘʨʜʠʥʘʣʴʥʳʝ ʚʝʥʳ. ʇʨʠʪʦʢʠ ʟʘʜʥʠʭ ʢʘʨʜʠʥʘʣʴʥʳʭ ʚʝʥ 

ʦʙʲʝʜʠʥʷʶʪʩʷ ʧʨʦʜʦʣʴʥʳʤʠ ʘʥʘʩʪʦʤʦʟʘʤʠ: ʧʝʨʝʜʥʠʝ ʧʨʠʪʦʢʠ ð ʩʫʙʢʘʨʜʠʥʘʣʴʥʳʤʠ ʚʝʥʘʤʠ 

(ʦʢʦʣʦ ʧʦʣʦʚʳʭ ʞʝʣʝʟ ʠ ʢʦʨʥʷ ʜʦʨʩʘʣʴʥʦʡ ʙʨʳʞʝʡʢʠ), ʟʘʜʥʠʝ ʧʨʠʪʦʢʠ ð 

ʩʫʧʨʘʢʘʨʜʠʥʘʣʴʥʳʤʠ ʚʝʥʘʤʠ (ʦʢʦʣʦ ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʧʦʟʚʦʥʢʦʚ). ɺʪʦʨʠʯʥʳʝ ʢʘʨʜʠʥʘʣʴʥʳʝ 

ʚʝʥʳ ʨʘʩʰʠʨʷʶʪʩʷ ʠ ʧʦʣʫʯʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʚ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ, ʛʜʝ ʟʘʤʝʱʘʶʪ 

ʟʘʜʥʠʝ ʢʘʨʜʠʥʘʣʴʥʳʝ ʚʝʥʳ. ɿʘʢʣʘʜʢʘ ʭʚʦʩʪʘʪʦʡ ʜʦʣʠ ʧʝʯʝʥʠ (4 ʥʝʜ) ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʜʠʚʝʨʪʠʢʫʣʘ ʧʨʘʚʦʛʦ ʞʝʣʪʦʯʥʦʧʫʧʦʯʥʦʛʦ ʩʪʚʦʣʘ ð ʵʪʦ ʧʨʠʤʠʪʠʚʥʘʷ ʧʦʣʘʷ 

ʚʝʥʘ. ʆʥʘ ʦʙʲʝʜʠʥʷʝʪ ʧʝʯʝʥʦʯʥʳʝ ʩʠʥʫʩʦʠʜʳ ʥʘ ʜʦʨʩʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʝʯʝʥʠ. ʉʠʥʫʩʦʠʜʳ 

ʦʙʨʘʟʫʶʪ ʧʝʯʝʥʦʯʥʳʝ ʚʝʥʳ. ʅʘ 6-ʡ ʥʝʜ ʧʨʠʤʠʪʠʚʥʘʷ ʧʦʣʘʷ ʚʝʥʘ ʜʦʩʪʠʛʘʝʪ ʟʘʢʣʘʜʢʠ ʧʨʘʚʦʛʦ 

ʥʘʜʧʦʯʝʯʥʠʢʘ ʠ ʚʦʚʣʝʢʘʝʪ ʚ ʩʚʦʡ ʩʦʩʪʘʚ ʧʨʘʚʫʶ ʚʝʨʭʥʶʶ ʩʫʙʢʘʨʜʠʥʘʣʴʥʫʶ ʚʝʥʫ ʦʢʦʣʦ 

ʥʘʜʧʦʯʝʯʥʠʢʘ. ʆʥʘ ʩʣʫʞʠʪ ʧʨʦʜʦʣʴʥʳʤ ʘʥʘʩʪʦʤʦʟʦʤ ʧʝʨʝʜʥʠʭ, ʙʨʳʞʝʝʯʥʳʭ ʧʨʠʪʦʢʦʚ 

ʧʦʩʪʢʘʨʜʠʥʘʣʴʥʦʡ ʚʝʥʳ. ʇʨʠ ʵʪʦʤ ʨʘʩʰʠʨʷʝʪʩʷ ʚʝʨʭʥʠʡ ʠʥʪʝʨʩʫʙʢʘʨʜʠʥʘʣʴʥʳʡ ʘʥʘʩʪʦʤʦʟ. ʆʥ 

ʦʙʲʝʜʠʥʷʝʪ ʚʝʨʭʥʠʝ (ʥʘʜʧʦʯʝʯʥʠʢʦʚʳʝ) ʩʫʙʢʘʨʜʠʥʘʣʴʥʳʝ ʚʝʥʳ. ɺ ʥʘʯʘʣʝ 7-ʡ ʥʝʜ ʩʙʣʠʞʘʶʪʩʷ 

ʙʳʩʪʨʦʨʘʩʪʫʱʠʝ ʟʘʢʣʘʜʢʠ ʧʦʯʝʢ ʠ ʥʘʜʧʦʯʝʯʥʠʢʦʚ. ʈʘʩʧʦʣʦʞʝʥʥʳʡ ʤʝʞʜʫ ʥʠʤʠ ʚʝʨʭʥʠʡ 

ʠʥʪʝʨʩʫʙʢʘʨʜʠʥʘʣʴʥʳʡ ʘʥʘʩʪʦʤʦʟ ʧʨʠʥʠʤʘʝʪ ʥʠʞʥʠʝ (ʛʦʥʘʜʥʳʝ) ʩʫʙʢʘʨʜʠʥʘʣʴʥʳʝ ʚʝʥʳ ʠ 

ʨʝʟʢʦ ʨʘʩʰʠʨʷʝʪʩʷ ʚ ʩʫʙʢʘʨʜʠʥʘʣʴʥʳʡ ʩʠʥʫʩ. ɺ ʥʝʛʦ ʚʧʘʜʘʶʪ ʥʠʞʥʠʝ ʤʝʟʦʢʘʨʜʠʥʘʣʴʥʳʝ 

ʚʝʥʳ ð ʵʪʦ ʧʨʦʜʦʣʴʥʳʝ ʘʥʘʩʪʦʤʦʟʳ ʚʝʥ, ʦʛʠʙʘʶʱʠʭ ʧʦʯʢʠ ʩ ʤʝʜʠʘʣʴʥʦʡ ʩʪʦʨʦʥʳ ʠ 

ʩʦʝʜʠʥʷʶʱʠʭ ʥʠʞʥʠʝ ʩʫʙʢʘʨʜʠʥʘʣʴʥʳʝ ʠ ʩʫʧʨʘʢʘʨʜʠʥʘʣʴʥʳʝ ʚʝʥʳ. ʉʪʚʦʣ ʥʠʞʥʝʡ ʧʦʣʦʡ 

ʚʝʥʳ ʜʦʧʦʣʥʷʶʪ ʧʨʘʚʘʷ ʯʘʩʪʴ ʩʫʙʢʘʨʜʠʥʘʣʴʥʦʛʦ ʩʠʥʫʩʘ, ʧʨʘʚʘʷ ʥʠʞʥʷʷ ʤʝʟʦʢʘʨʜʠʥʘʣʴʥʘʷ 

ʚʝʥʘ ʠ ʧʨʘʚʘʷ ʯʘʩʪʴ ʩʘʢʨʦʢʘʨʜʠʥʘʣʴʥʦʛʦ ʘʥʘʩʪʦʤʦʟʘ (ʩʦʝʜʠʥʝʥʠʝ ʩʘʢʨʦʢʘʨʜʠʥʘʣʴʥʳʭ ʚʝʥ ð 

ʪʘʟʦʚʳʭ ʢʦʥʮʦʚ ʧʦʩʪʢʘʨʜʠʥʘʣʴʥʳʭ ʚʝʥ, ʘ ʪʘʢʞʝ ʠʭ ʤʝʜʠʘʣʴʥʳʭ ʢʦʣʣʘʪʝʨʘʣʝʡ ð ʢʘʫʜʘʣʴʥʳʭ 

ʚʝʥ). ʉʫʙʢʘʨʜʠʥʘʣʴʥʳʡ ʩʠʥʫʩ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʧʦʯʝʯʥʳʡ ʦʪʨʝʟʦʢ ʥʠʞʥʝʡ ʧʦʣʦʡ ʚʝʥʳ ʠ ʣʝʚʫʶ 

ʧʦʯʝʯʥʫʶ ʚʝʥʫ (ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʩʠʥʫʩʘ), ʘ ʪʘʢʞʝ ʟʘʙʨʶʰʠʥʥʳʡ ʣʠʤʬʘʪʠʯʝʩʢʠʡ ʤʝʰʦʢ.  

ʉʘʢʨʦʢʘʨʜʠʥʘʣʴʥʳʡ ʘʥʘʩʪʦʤʦʟ ʜʠʬʬʝʨʝʥʮʠʨʫʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ ʥʘʯʘʣʴʥʳʡ ʦʪʨʝʟʦʢ 

ʥʠʞʥʝʡ ʧʦʣʦʡ ʚʝʥʳ ʠ ʣʝʚʫʶ ʦʙʱʫʶ ʧʦʜʚʟʜʦʰʥʫʶ ʚʝʥʫ, ʘ ʪʘʢʞʝ  ʩʫʙʘʦʨʪʘʣʴʥʳʡ 

ʣʠʤʬʘʪʠʯʝʩʢʠʡ ʤʝʰʦʢ. ʉʫʧʨʘʢʘʨʜʠʥʘʣʴʥʳʝ ʚʝʥʳ ʥʘ ʟʘʜʥʝʡ ʙʨʶʰʥʦʡ ʩʪʝʥʢʝ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ 

ʚʦʩʭʦʜʷʱʠʝ ʧʦʷʩʥʠʯʥʳʝ ʚʝʥʳ. ʆʥʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʦʜʦʣʞʘʶʪʩʷ ʚ ʥʝʧʘʨʥʫʶ ʠ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ2. 2020 

https://doi.org/10.33619/2414-2948/51 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 52 

 

ʧʦʣʫʥʝʧʘʨʥʫʶ ʚʝʥʳ ʥʘ ʟʘʜʥʝʡ ʛʨʫʜʥʦʡ ʩʪʝʥʢʝ, ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʢʦʣʣʘʪʝʨʘʣʴʥʳʡ ʦʪʪʦʢ 

ʢʨʦʚʠ ʠʟ ʧʦʷʩʥʠʯʥʦʡ ʦʙʣʘʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʦʡ ʤʘʛʠʩʪʨʘʣʠ ð ʥʠʞʥʝʡ ʧʦʣʦʡ ʚʝʥʳ.  
ʇʨʠ ʦʧʠʩʘʥʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʧʣʦʜʘ ɺ. ʄ. ʇʝʪʨʝʥʢʦ ʦʙʨʘʱʘʝʪ 

ʚʥʠʤʘʥʠʝ ʯʠʪʘʪʝʣʝʡ ʥʘ ʚʣʠʷʥʠʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʧʣʦʜʘ ʥʘ 

ʦʩʦʙʝʥʥʦʩʪʠ ʨʦʩʪʘ ʨʘʟʥʳʭ ʯʘʩʪʝʡ ʝʛʦ ʪʝʣʘ: ʭʫʜʰʠʤ ʧʠʪʘʥʠʝʤ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʦʪʩʪʘʚʘʥʠʝ ʚ 

ʨʘʟʚʠʪʠʠ ʦʨʛʘʥʦʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʪʝʣʘ ʫ ʧʣʦʜʘ ʯʝʣʦʚʝʢʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʝʯʝʥʠ, ʢʦʪʦʨʘʷ 

ʧʦʣʫʯʘʝʪ ʘʨʪʝʨʠʘʣʴʥʫʶ ʢʨʦʚʴ ʠʟ ʧʫʧʦʯʥʦʡ ʚʝʥʳ.. ʆʨʠʛʠʥʘʣʴʥʳʝ ʜʘʥʥʳʝ ʠ ʩʚʦʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ɺ. ʄ. ʇʝʪʨʝʥʢʦ ʧʨʝʜʩʪʘʚʠʣ ʧʨʠ ʦʧʠʩʘʥʠʠ ʨʘʟʚʠʪʠʷ ʣʠʤʬʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʦʥ ʧʦʜʯʝʨʢʠʚʘʝʪ, ʯʪʦ ʯʘʩʪʴ ʧʝʨʚʠʯʥʳʭ ʚʝʥ ʟʘʨʦʜʳʰʘ ʚ ʧʨʦʮʝʩʩʝ 

ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʨʦʩʪʘ ʦʨʛʘʥʦʚ ʠ ʩʦʩʫʜʦʚ ʦʙʦʩʦʙʣʷʝʪʩʷ ʦʪ ʚʝʥʦʟʥʦʛʦ ʨʫʩʣʘ ʠ ʦʙʨʘʟʫʝʪ 

ʧʨʝʟʫʤʧʪʠʚʥʫʶ ʣʠʤʬʘʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ. ʃʠʤʬʘʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʚ ʧʨʝʥʘʪʘʣʴʥʦʤ ʦʥʪʦʛʝʥʝʟʝ 
ʯʝʣʦʚʝʢʘ ʧʨʦʭʦʜʠʪ 3 ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ:  

1) ʩʠʥʫʩʥʫʶ (5ï7 ʥʝʜ);  

2) ʤʝʰʢʦʚ ʠ ʧʝʨʚʠʯʥʳʭ ʩʦʩʫʜʦʚ ð ʧʝʨʚʠʯʥʘʷ ʩʠʩʪʝʤʘ (6ï10 ʥʝʜ);  

3) ʩʦʩʫʜʦʚ ʠ ʫʟʣʦʚ ð ʚʪʦʨʠʯʥʘʷ ʩʠʩʪʝʤʘ, ʬʦʨʤʠʨʫʝʪʩʷ ʩ 3-ʛʦ ʤʝʩ. 

ɻʣʘʚʥʳʤʠ ʣʠʤʬʘʪʠʯʝʩʢʠʤʠ ʢʦʣʣʝʢʪʦʨʘʤʠ ʚ ʵʤʙʨʠʦʛʝʥʝʟʝ ʷʚʣʷʶʪʩʷ ʣʠʤʬʘʪʠʯʝʩʢʠʝ 

ʤʝʰʢʠ. ʆʥʠ ʦʙʨʘʟʫʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʣʠʷʥʠʷ ʦʙʦʩʦʙʣʝʥʥʳʭ ʚʝʥʦʟʥʳʭ ʢʘʨʤʘʥʦʚ ʢʨʫʧʥʳʭ 

ʧʝʨʚʠʯʥʳʭ ʚʝʥ ʠʣʠ, ʠʥʘʯʝ ʛʦʚʦʨʷ, ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʱʝʣʝʡ. ɺ ʧʨʦʮʝʩʩʝ ʦʙʦʩʦʙʣʝʥʠʷ ʚʝʥʦʟʥʳʭ 

ʢʘʨʤʘʥʦʚ ʠʟ ʢʨʦʚʦʪʦʢʘ ʚʳʢʣʶʯʘʝʪʩʷ ʯʘʩʪʴ ʚʝʥ, ʧʨʠʪʦʢʦʚ ʪʘʢʠʭ ʢʘʨʤʘʥʦʚ. ʊʘʢ ʚʦʟʥʠʢʘʶʪ 

ʟʘʢʣʘʜʢʠ ʛʨʫʜʥʳʭ ʧʨʦʪʦʢʦʚ, ʧʦʷʩʥʠʯʥʳʭ ʠ ʢʠʰʝʯʥʳʭ ʩʪʚʦʣʦʚ. ʇʝʨʚʳʝ ʢʣʘʧʘʥʳ ʚ ʛʨʫʜʥʦʤ 

ʧʨʦʪʦʢʝ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʥʘ 8-ʡ ʥʝʜ ʵʤʙʨʠʦʛʝʥʝʟʘ, ʥʘʠʙʦʣʴʰʝʝ ʠʭ ʯʠʩʣʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫ 

ʧʣʦʜʦʚ 5 ʤʝʩ, ʘ ʟʘʪʝʤ ʥʝʤʥʦʛʦ ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʤʳʰʝʯʥʳʭ ʤʘʥʞʝʪʦʢ 

ʣʠʤʬʘʥʛʠʦʥʦʚ (ʤʝʞʢʣʘʧʘʥʥʳʭ ʩʝʛʤʝʥʪʦʚ). ʇʦʩʣʝ ʨʦʞʜʝʥʠʷ ʨʘʩʰʠʨʷʶʪʩʷ ʮʠʩʪʝʨʥʳ, 

ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʨʘʟʤʝʨʳ ʠ ʢʦʣʠʯʝʩʪʚʦ ʤʠʦʮʠʪʦʚ ʚ ʩʪʝʥʢʘʭ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʩʦʩʫʜʦʚ ʠ ʢʘʧʩʫʣʘʭ 

ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ. ɺ ʣʠʤʬʦʠʜʥʳʭ ʫʟʝʣʢʘʭ ʣʠʤʬʦʫʟʣʦʚ ʧʦʷʚʣʷʶʪʩʷ ʛʝʨʤʠʥʘʪʠʚʥʳʝ 

ʮʝʥʪʨʳ. 

ʇʨʠ ʦʧʠʩʘʥʠʠ ʨʘʟʚʠʪʠʷ ʣʠʤʬʦʠʜʥʦʡ ʩʠʩʪʝʤʳ, ʝʱʝ ʦʜʥʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʪʜʝʣʘ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʯʝʣʦʚʝʢʘ. ɺ. ʄ. ʇʝʪʨʝʥʢʦ ʟʘʤʝʯʘʝʪ, ʯʪʦ ʣʠʤʬʦʠʜʥʘʷ 

(ʠʤʤʫʥʥʘʷ) ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ ð ʝʜʠʥʳʡ ʠʩʪʦʯʥʠʢ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʣʠʤʬʦʮʠʪʦʚ (ʩʪʚʦʣʦʚʘʷ ʢʣʝʪʢʘ ʢʨʘʩʥʦʛʦ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ); ʟʘʢʣʘʜʢʘ ʚ ʵʤʙʨʠʦʛʝʥʝʟʝ ʧʝʨʚʠʯʥʳʭ 

ʦʨʛʘʥʦʚ ʠ ʩʝʣʝʟʝʥʢʠ; ʨʘʥʥʝʝ ʩʦʟʨʝʚʘʥʠʝ (ʢ ʤʦʤʝʥʪʫ ʨʦʞʜʝʥʠʷ ʠʣʠ ʚ ʧʝʨʚʳʝ ʥʝʜʝʣʠ ʧʦʩʣʝ 

ʥʝʛʦ); ʨʘʥʥʷʷ ʠʥʚʦʣʶʮʠʷ (ʥʘʯʠʥʘʷ ʩ ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʚʦʟʨʘʩʪʘ), ʥʦ ʧʦʣʥʦʩʪʴʶ ʠʤʤʫʥʥʳʝ 

ʦʨʛʘʥʳ ʥʝ ʠʩʯʝʟʘʶʪ ʜʦ ʢʦʥʮʘ ʞʠʟʥʠ.  

ʈʘʟʚʠʪʠʝ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʚ ʢʥʠʛʝ ʠʟʣʦʞʝʥʦ ʙʦʣʝʝ ʢʨʘʪʢʦ, ʥʦ ʦʩʥʦʚʘʪʝʣʴʥʦ. ʆʧʠʩʘʥʳ 

ʠʟʚʝʩʪʥʳʝ ʵʪʘʧʳ ʥʘʯʘʣʴʥʦʛʦ ʛʝʥʝʟʘ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ð ʥʝʨʚʥʦʡ ʧʣʘʩʪʠʥʢʠ, ʥʝʨʚʥʦʛʦ 

ʞʝʣʦʙʢʘ, ʥʝʨʚʥʦʡ ʪʨʫʙʢʠ, ʘ ʟʘʪʝʤ ʬʦʨʤʠʨʦʚʘʥʠʝ 3 ʠ 5 ʤʦʟʛʦʚʳʭ ʧʫʟʳʨʝʡ, ʜʘʣʴʥʝʡʰʠʡ 

ʥʝʨʘʚʥʦʤʝʨʥʳʡ ʨʦʩʪ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʝʛʦ ʦʪʜʝʣʦʚ; ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ, 

ʝʛʦ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʨʦʩʪʘ ʚ ʩʚʷʟʠ ʩ ʧʦʟʚʦʥʦʯʥʳʤ ʩʪʦʣʙʦʤ ʠ ʦʩʥʦʚʘʥʠʝʤ ʯʝʨʝʧʘ; ʨʘʟʚʠʪʠʝ 

ʦʙʦʣʦʯʝʢ ʛʦʣʦʚʥʦʛʦ ʠ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ, ʥʝʨʚʥʳʭ ʫʟʣʦʚ; ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ ʫ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʠ ʧʦʟʜʥʝʝ; ʘʥʦʤʘʣʠʠ ʠ ʧʦʨʦʢʠ ʨʘʟʚʠʪʠʷ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ [1].  

ʆʪʜʝʣʴʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʟʚʠʪʠʝ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ (ʟʨʝʥʠʷ, ʩʣʫʭʘ ʠ ʨʘʚʥʦʚʝʩʠʷ, 

ʦʙʦʥʷʪʝʣʴʥʦʛʦ ʠ ʚʢʫʩʦʚʦʛʦ, ʦʙʱʝʛʦ ʯʫʚʩʪʚʘ), ʦʧʠʩʘʥʳ ʠʭ ʘʥʦʤʘʣʠʠ, ʧʝʨʠʬʝʨʠʯʝʩʢʘʷ ʥʝʨʚʥʘʷ 

ʩʠʩʪʝʤʘ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ.  

ʇʨʝʜʩʪʘʚʣʝʥʳ ʥʝʦʙʭʦʜʠʤʳʝ ʠʣʣʶʩʪʨʘʮʠʠ ʧʦ ʦʩʚʝʱʝʥʥʦʡ ʧʨʦʙʣʝʤʝ. ɿʘʢʣʶʯʠʪʝʣʴʥʘʷ 

ʛʣʘʚʘ ʢʥʠʛʠ ʧʦʩʚʷʱʝʥʘ ʨʘʟʚʠʪʠʶ ʵʥʜʦʢʨʠʥʥʳʭ ʞʝʣʝʟ ʯʝʣʦʚʝʢʘ, ʚ ʪ. ʯ. ʧʣʘʮʝʥʪʳ, ʢʦʪʦʨʘʷ 

ʟʘʤʝʥʷʝʪ ʵʥʜʦʢʨʠʥʦʮʠʪʳ ʧʦʣʦʚʳʭ ʞʝʣʝʟ ʠ ʘʜʝʥʦʛʠʧʦʬʠʟ, ʦʙʝʩʧʝʯʠʚʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ 

(ʤʘʪʴïʧʣʦʜ) [1]. ɿʘʪʝʤ ʘʚʪʦʨ ʨʘʟʤʝʩʪʠʣ ʚ ʢʥʠʛʝ ʜʚʘ ʚʘʞʥʳʭ ʧʨʠʣʦʞʝʥʠʠ:  
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1) ʢʨʘʪʢʠʡ ʵʤʙʨʠʦʣʦʛʠʯʝʩʢʠʡ ʩʣʦʚʘʨʴ;  

2) ʢʦʥʪʨʦʣʴʥʦ-ʦʙʫʯʘʶʱʠʝ ʪʝʩʪʳ ʧʦ ʚʩʝʤ ʨʘʟʜʝʣʘʤ ʢʥʠʛʠ ʠ ʘʥʘʪʦʤʠʠ ʜʝʪʩʢʦʛʦ ʚʦʟʨʘʩʪʘ  

ʚ ʚʠʜʝ ʥʝʟʘʚʝʨʰʝʥʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʩ ʦʪʚʝʪʘʤʠ ʚ ʢʚʘʜʨʘʪʥʳʭ ʩʢʦʙʢʘʭ. ɺ ʟʘʚʝʨʰʝʥʠʝ ʢʥʠʛʠ 

ɺ. ʄ. ʇʝʪʨʝʥʢʦ ʧʨʝʜʩʪʘʚʠʣ ʩʧʠʩʦʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ ʩʧʠʩʦʢ ʩʦʙʩʪʚʝʥʥʳʭ 

ʧʫʙʣʠʢʘʮʠʡ ʘʚʪʦʨʘ, ʙʘʟʦʚʳʭ ʜʣʷ ʠʟʜʘʥʠʷ ʢʥʠʛʠ [1]. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʷ ʠʟʣʦʞʠʣʘ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʢʥʠʛʠ [1], ʚ ʢʦʪʦʨʦʡ ʝʝ ʘʚʪʦʨ, 

ɺ. ʄ. ʇʝʪʨʝʥʢʦ, ʦʧʠʩʘʣ ʨʘʟʚʠʪʠʝ ʯʝʣʦʚʝʢʘ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʦʪʣʠʯʠʷʤʠ ʦʪ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʚʫʟʘʭ ʧʦ ʵʪʦʡ ʧʨʦʙʣʝʤʝ, ʦʪʣʠʯʠʷʤʠ, ʚʦʟʥʠʢʰʠʤʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʝʛʦ 

ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘʥʘʣʠʟʘ ʩʦʙʩʪʚʝʥʥʳʭ ʠ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ. ʈʘʟʚʠʪʠʝ ʯʝʣʦʚʝʢʘ 

ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʦʥʪʦʛʝʥʝʟʘ, ʜʦ ʠ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ ɺ. ʄ. ʇʝʪʨʝʥʢʦ ʠʟʫʯʘʣ ʥʘ ʦʩʥʦʚʝ ʫʯʝʪʘ 

ʪʝʩʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʚʩʝʭ ʯʘʩʪʝʡ ʪʝʣʘ ʠʥʜʠʚʠʜʘ, ʚʩʝʭ ʝʛʦ ʦʨʛʘʥʦʚ, ʪʘʢʠʭ ʚʘʞʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʝʛʦ ʨʘʟʚʠʪʠʷ, ʢʘʢ ʥʝʨʘʚʥʦʤʝʨʥʳʡ ʧʦ ʪʝʤʧʘʤ ʠ ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʦʩʪ ʦʨʛʘʥʦʚ ʠ ʘʩʠʥʭʨʦʥʥʦʝ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʦʥʪʦʛʝʥʝʟʘ ʨʘʟʚʠʪʠʝ ʨʘʟʥʳʭ ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʩʠʩʪʝʤ ʦʨʛʘʥʦʚ.  

ʅʘʠʙʦʣʴʰʘʷ ʥʦʚʠʟʥʘ ʪʘʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ ʦʙʩʫʞʜʘʝʤʦʡ ʢʥʠʛʝ ʢʘʩʘʝʪʩʷ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ, ʚʝʥʦʟʥʦʡ ʠ ʣʠʤʬʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤ, ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʳʭ ɺ. ʄ. ʇʝʪʨʝʥʢʦ 

ʠʩʩʣʝʜʦʚʘʣ ʚ ʥʘʠʙʦʣʴʰʝʡ ʤʝʨʝ, ʭʦʪʷ ʠʤ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠ ʜʨʫʛʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ [12ï13].  
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COMPARATIVE CHARACTERISTICS OF FLORAS OF THE GAN YKH -AIRICHAI 

VALLEY AND IL ISU NATURE RESERVE (AZERBAIJAN ) 

 

ÉSaryeva G., Baku State University, Baku, Azerbaijan 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʜʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʬʣʦʨ ɻʘʥʳʭï

ɸʡʨʠʯʘʡʩʢʦʡ ʜʦʣʠʥʳ ʠ ʀʣʠʩʫʡʩʢʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ. ʂʦʣʠʯʝʩʪʚʦ ʪʘʢʩʦʥʦʚ 

ʬʦʨʤʠʨʫʶʱʠʭ ʩʦʚʨʝʤʝʥʥʫʶ ʬʣʦʨʫ ʜʦʣʠʥʳ ʠ ʟʘʧʦʚʝʜʥʠʢʘ ʩʦʩʪʘʚʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 959 ʠ 

857. ʂʦʵʬʬʠʮʠʝʥʪ ʬʣʦʨʠʩʪʠʯʝʩʢʦʡ ʦʙʱʥʦʩʪʠ ʜʚʫʭ ʪʝʨʨʠʪʦʨʠʡ ʜʣʷ ʨʦʜʦʚ ʩʦʩʪʘʚʣʷʝʪ 31,7%, 

ʜʣʷ ʚʠʜʦʚ 16,6%. 

 

Abstract. This article contains the results of a comparative analysis of floras of the Ganykhï

Airichai valley and Ilisu nature reserve. The number of taxa forming the modern flora of the valley 

and the reserve are 959 and 857, respectively. The coefficient of floristic similarity of the two 

territories for genera is 31.7%, for species 16.6%. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʣʦʨʘ, ɻʘʥʳʭ-ɸʡʨʠʯʘʡʩʢʘʷ ʜʦʣʠʥʘ, ʀʣʠʩʫʡʩʢʠʡ ʧʨʠʨʦʜʥʳʡ 

ʟʘʧʦʚʝʜʥʠʢ, ʠʥʜʝʢʩ ʩʭʦʜʩʪʚʘ ɾʘʢʢʘʨʘ. 

 

Keywords: flora, Ganykh-Airichai valley, Ilisu Nature Reserve, Jaccard similarity coefficient. 

 

ɺʚʝʜʝʥʠʝ 

ʀʩʪʦʨʠʷ ʠʟʫʯʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʜʦʣʠʥʳ ʥʘʯʘʣʘʩʴ ʩ 1930 ʛʦʜʦʚ. ʉʫʜʷ ʧʦ 

ʦʧʫʙʣʠʢʦʚʘʥʥʳʤ ʜʘʥʥʳʤ, ʧʨʦʚʝʜʝʥʥʳʝ ʬʣʦʨʠʩʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ [1ï4] ʥʝ ʧʦʣʥʦʩʪʴʶ 

ʦʭʚʘʪʠʣʠ ʪʝʨʨʠʪʦʨʠʶ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʵʪʦʤʫ ʚʦʟʥʠʢʣʘ ʧʦʪʨʝʙʥʦʩʪʴ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦʛʦ 

ʠʟʫʯʝʥʠʷ ʠ ʦʙʥʦʚʣʝʥʠʷ ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ. ʉ ʵʪʦʡ ʞʝ ʮʝʣʴʶ ʬʣʦʨʘ ɻʘʥʳʭïɸʡʨʠʯʘʡʩʢʦʡ 

ʜʦʣʠʥʳ ʚʧʝʨʚʳʝ ʙʳʣʘ ʜʝʪʘʣʴʥʦ ʠʟʫʯʝʥʘ ɻ. ʈ. ʉʘʨʳʝʚʦʡ ʚ 2013ï2017 ʛʛ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʧʦʣʫʯʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ 

ʚʳʙʨʘʥʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʬʣʦʨ ʠ ʚʳʯʠʩʣʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪʳ ʬʣʦʨʠʩʪʠʯʝʩʢʦʡ ʦʙʱʥʦʩʪʠ ʜʣʷ 

ʜʚʫʭ ʪʝʨʨʠʪʦʨʠʡ. 

 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʊʝʨʨʠʪʦʨʠʷ ɻʘʥʳʭïɸʡʨʠʯʘʡʩʢʦʡ ʜʦʣʠʥʳ ʩʦʚʧʘʜʘʝʪ ʩ ʪʝʨʨʠʪʦʨʠʝʡ ɸʣʘʟʘʥʴï

ɸʡʨʠʯʘʡʩʢʦʛʦ ʙʦʪʘʥʠʢʦïʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʚ ʧʨʝʜʝʣʘʭ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ 

[5]. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʠ ʧʨʦʚʝʜʝʥʠʷ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ, ʬʠʪʦʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʬʣʦʨʳ ʜʦʣʠʥʳ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʠ ʠʩʪʦʯʥʠʢʠ [6ï9]. 

ʇʦʩʢʦʣʴʢʫ ʬʣʦʨʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʟʘʧʦʚʝʜʥʠʢʦʚ ɻʘʭ, ɿʘʛʘʪʘʣʘ ʠ 

ʀʩʤʘʡʳʣʣʳ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ, ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʬʣʦʨʳ ʜʦʣʠʥʳ ʚ ʢʘʯʝʩʪʚʝ 

ʙʣʠʞʘʡʰʝʛʦ ʨʘʡʦʥʘ ʙʳʣ ʚʳʙʨʘʥ ʧʨʠʨʦʜʥʳʡ ʟʘʧʦʚʝʜʥʠʢ ʀʣʠʩʫ. 
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ʉʭʦʜʩʪʚʘ ʨʦʜʦʚ ʠ ʚʠʜʦʚ ʚʦ ʬʣʦʨʘʭ ɻʘʥʳʭïɸʡʨʠʯʘʡʩʢʦʡ ʜʦʣʠʥʳ ʠ ʀʣʠʩʫʡʩʢʦʛʦ 

ʟʘʧʦʚʝʜʥʠʢʘ ʚʳʯʠʩʣʝʥʳ ʠʥʜʝʢʩʦʤ ʩʭʦʜʩʪʚʘ ɾʘʢʢʘʨʘ: 

 

k=cĬ100/(a+b)īc, 

 

ʛʜʝ: a ð ʯʠʩʣʦ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʥʘ ʧʝʨʚʦʤ ʢʣʶʯʝʚʦʤ ʫʯʘʩʪʢʝ; b ð ʯʠʩʣʦ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ 

ʥʘ ʚʪʦʨʦʤ ʢʣʶʯʝʚʦʤ ʫʯʘʩʪʢʝ; c ð ʯʠʩʣʦ ʚʠʜʦʚ, ʦʙʱʠʭ ʜʣʷ ʦʙʦʠʭ ʫʯʘʩʪʢʦʚ [10].  

ɻʘʥʳʭ-ɸʡʨʠʯʘʡʩʢʘʷ ʜʦʣʠʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɸʟʝʨʙʘʡʜʞʘʥʘ. 

ʈʝʣʴʝʬ ʜʦʣʠʥʳ ʨʘʩʧʦʣʦʞʝʥ ʤʝʞʜʫ ʚʳʩʦʪʘʤʠ 159ï800 ʤ ʥ.ʫ.ʤ.  

ɹʠʦʪʦʧʳ ʜʦʣʠʥʳ ð ʧʦʣʫʧʫʩʪʳʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʘʨʠʜʥʦïʢʩʝʨʦʬʠʪʥʳʝ ʢʫʩʪʘʨʥʠʢʠ, 

ʚʦʜʥʦïʙʦʣʦʪʥʳʝ ʤʝʩʪʥʦʩʪʠ, ʢʦʥʫʩʳ ʚʳʥʦʩʘ ʨʝʢ, ʧʦʣʫʟʘʩʫʰʣʠʚʳʝ ʥʠʟʠʥʥʳʝ ʣʝʩʘ ʠ ʯʘʩʪʠʯʥʦ 

ʤʝʟʦʬʠʪʥʳʝ ʛʦʨʥʳʝ ʣʝʩʘ. ɻʦʩʧʦʜʩʪʚʫʶʱʠʡ ʪʠʧ ʢʣʠʤʘʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʜʦʣʠʥʳ ð ʫʤʝʨʝʥʥʳʡ 

ʩ ʟʘʩʫʰʣʠʚʳʤ ʟʠʤʥʠʤ ʧʝʨʠʦʜʦʤ. 

ɹʠʦʪʦʧʳ ʀʣʠʩʫʡʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ð ʚ ʦʩʥʦʚʥʦʤ ʛʦʨʥʳʝ ʤʝʟʦʬʠʪʥʳʝ ʣʝʩʘ ʠ ʛʦʨʥʳʝ 

ʣʫʛʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʚʳʩʦʪʝ 700ï2100 ʤ ʥ.ʫ.ʤ. ʊʠʧʳ ʢʣʠʤʘʪʘ ʀʣʠʩʫʡʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ð 

ʫʤʝʨʝʥʥʳʡ ʠ ʭʦʣʦʜʥʳʡ ʩ ʟʘʩʫʰʣʠʚʳʤ ʟʠʤʥʠʤ ʧʝʨʠʦʜʦʤ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʦ ʬʣʦʨʝ ɻʘʥʳʭïɸʛʨʠʯʘʡʩʢʦʡ ʜʦʣʠʥʳ ʙʳʣʦ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 505 ʚʠʜʦʚ, 28 ʧʦʜʚʠʜʦʚ, 2 ʚʘʨʠʘʮʠʠ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʚ 92 ʩʝʤʝʡʩʪʚʘ ʠ 330 ʨʦʜʘ [10ï12]. 

ʇʦ ʦʧʫʙʣʠʢʦʚʘʥʥʳʤ ʜʘʥʥʳʤ ʚ 1996 ʛʦʜʫ ʊ. ɸ. ɸʙʜʫʣʣʘʝʚʦʡ [13] ʚʦ ʬʣʦʨʝ ʀʣʠʩʫʡʩʢʦʛʦ 

ʟʘʧʦʚʝʜʥʠʢʘ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 500 ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, 290 ʨʦʜʦʚ, 76 ʩʝʤʝʡʩʪʚ. ʈʝʟʫʣʴʪʘʪʳ 

ʩʨʘʚʥʝʥʠʷ ʬʣʦʨ ʜʫʭ ʪʝʨʨʠʪʦʨʠʡ ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ɻ. ʈ. ʉʘʨʳʝʚʦʡ [11] ʠ ʊ. ɸ. 

ɸʙʜʫʣʣʘʝʚʦʡ [13] ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʬʠʪʦʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʪʝʨʨʠʪʦʨʠʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʚʳʷʚʠʪʴ 

ʘʨʝʘʣʴʥʳʝ ʪʠʧʳ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʚʠʜʘʤʠ.  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʜʦʣʠʥʳ ʜʨʝʚʥʝ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʡ ʘʨʝʘʣʴʥʳʡ ʪʠʧ ʧʨʝʜʩʪʘʚʣʝʥ 

204 ʚʠʜʘʤʠ, ʙʦʨʝʘʣʴʥʳʡ ð 187 ʚʠʜʘʤʠ.  

ɺ ʀʣʠʩʫʡʩʢʦʤ ʧʨʠʨʦʜʥʦʤ ʟʘʧʦʚʝʜʥʠʢʝ ʙʦʨʝʘʣʴʥʳʡ ʪʠʧ ʘʨʝʘʣʘ ʧʨʝʜʩʪʘʚʣʝʥ 164 ʚʠʜʘʤʠ, 

ʜʨʝʚʥʝʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʡ (ʢʩʝʨʦʬʠʪʥʳʡ) ð 120 ʚʠʜʘʤʠ.  

ʂʦʣʠʯʝʩʪʚʦ ʦʙʱʠʭ ʨʦʜʦʚ ʠ ʚʠʜʦʚ ʜʣʷ ʦʙʝʠʭ ʩʨʘʚʥʠʚʘʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

147 ʠ 143.  

ʂʦʵʬʬʠʮʠʝʥʪ ʬʣʦʨʠʩʪʠʯʝʩʢʦʡ ʦʙʱʥʦʩʪʠ ʜʚʫʭ ʪʝʨʨʠʪʦʨʠʡ ʜʣʷ ʨʦʜʦʚ ʩʦʩʪʘʚʣʷʝʪ 31,07%, 

ʜʣʷ ʚʠʜʦʚ 16,6%.  

ʉʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʦʝ ʟʥʘʯʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʭʦʜʩʪʚʘ ʦʙʫʩʣʦʚʣʝʥʦ ʨʘʟʥʦʩʪʴʶ ʬʠʟʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʙʠʦʪʦʧʦʚ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʜʦʚ 

ʨʘʩʪʝʥʠʡ ʚ ʜʚʫʭ ʩʨʘʚʥʠʚʘʝʤʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. ʅʘʧʨʠʤʝʨ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʜʦʣʠʥʳ ʥʘʠʙʦʣʝʝ 

ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥ ʨʦʜ ʆʩʦʢʘ (Carex): 11 ʚʠʜʦʚ ʠ 1 ʧʦʜʚʠʜ. 

ɺʠʜʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʚʳʰʝʫʢʘʟʘʥʥʦʤʫ ʨʦʜʫ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʙʳʣʠ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚ ʨʘʟʣʠʯʥʳʭ ʙʠʦʪʦʧʘʭ: ʚ ʠʟʙʳʪʦʯʥʦ ʫʚʣʘʞʥʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʚ 

ʤʝʟʦʬʠʪʥʳʭ ʥʠʟʠʥʥʳʭ ʣʝʩʘʭ, ʚ ʢʩʝʨʦʬʠʪʥʳʭ ʢʫʩʪʘʨʥʠʢʘʭ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʢʦʥʫʩʘʭ ʚʳʥʦʩʘ 

ʨʝʢ ʶʞʥʦʛʦ ʩʢʣʦʥʘ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ. 

ʇʦ ʜʘʥʥʳʤ ʊ. ɸ. ɸʙʜʫʣʣʘʝʚʦʡ ʚʦ ʬʣʦʨʝ ʀʣʠʩʫʡʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ʥʘʠʙʦʣʴʰʠʤʠ ʚʠʜʘʤʠ 

ʧʨʝʜʩʪʘʚʣʝʥ ʨʦʜ ʂʦʣʦʢʦʣʴʯʠʢ (Campanula): 7 ʚʠʜʦʚ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʜʘʥʥʦʛʦ ʨʦʜʘ ʭʘʨʘʢʪʝʨʥʳ 

ʜʣʷ ʛʦʨʥʳʭ ʣʝʩʦʚ ʠ ʛʦʨʥʳʭ ʣʫʛʦʚ. 
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ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʬʣʦʨ ʜʚʫʭ ʪʝʨʨʠʪʦʨʠʡ ʯʝʪʢʦ ʨʘʟʣʠʯʘʶʪʩʷ, ʘ ʢʦʵʬʬʠʮʠʝʥʪ ʬʣʦʨʠʩʪʠʯʝʩʢʦʡ 

ʦʙʱʥʦʩʪʠ ʥʠʟʢʠʡ. 

ʊʘʙʣʠʮʘ. 

ʉʈɸɺʅɽʅʀɽ ʌʃʆʈʓ ɻɸʅʓʍïɸʁʈʀʏɸʁʉʂʆʁ ɼʆʃʀʅʓ  

ʀ ʀʃʀʉʋʁʉʂʆɻʆ ʇʈʀʈʆɼʅʆɻʆ ɿɸʇʆɺɽɼʅʀʂɸ 

 

ɻʘʥʳʭïɸʡʨʠʯʘʡʩʢʘʷ ʜʦʣʠʥʘ S = 3473,11 ʢʤ2 ʀʣʠʩʫʡʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ  S = 96,54 ʢʤ2 

ɺʳʩʰʠʝ 

ʩʧʦʨʦʚʳʝ 
ɻʦʣʦʩʝʤʝʥʥʳʝ ʇʦʢʨʳʪʦʩʝʤʝʥʥʳʝ 

ɺʳʩʰʠʝ 

ʩʧʦʨʦʚʳʝ 
ɻʦʣʦʩʝʤʝʥʥʳʝ ʇʦʢʨʳʪʦʩʝʤʝʥʥʳʝ 

10 ʚʠʜʦʚ 8 ʚʠʜʦʚ 
ʦʜʥʦʜʦʣʴʥʳʝ: 115 

9 ʚʠʜʦʚ 5 ʚʠʜʦʚ 
ʦʜʥʦʜʦʣʴʥʳʝ: 71 

ʜʚʫʜʦʣʴʥʳʝ: 403 ʦʜʥʦʜʦʣʴʥʳʝ: 415 

 ʀʪʦʛʦ: 518  ʀʪʦʛʦ: 486 

ʂʦʣ-ʚʦ 

ʩʝʤʝʡʩʪʚ 
ʂʦʣ-ʚʦ ʨʦʜʦʚ ʂʦʣ-ʚʦ ʚʠʜʦʚ 

ʂʦʣ-ʚʦ 

ʩʝʤʝʡʩʪʚ 
ʂʦʣ-ʚʦ ʨʦʜʦʚ ʂʦʣ-ʚʦ ʚʠʜʦʚ 

92 332 

505 ʚʠʜʦʚ, 

28 ʧʦʜʚʠʜʦʚ, 

2 ʚʘʨʠʘʮʠʡ 

76 290 500 

ʇʝʨʚʳʝ 10 ʜʦʤʠʥʘʥʪʥʳʭ ʩʝʤʝʡʩʪʚ 

Poaceae ð 65 ʚʠʜʦʚ Asteraceae ð 75 ʚʠʜʦʚ 

Leguminosae ð 44 ʚʠʜʘ, 3 ʧʦʜʚʠʜʘ Rosaceae ð 35 ʚʠʜʦʚ 

Compositae ð 40 ʚʠʜʦʚ, 3 ʧʦʜʚʠʜʘ Lamiaceae ð 30 ʚʠʜʦʚ 

Cyperaceae ð 24 ʚʠʜʘ, 2 ʧʦʜʚʠʜʘ Apiaceae ð 29 ʚʠʜʦʚ 

Lamiaceae ð 21 ʚʠʜ Poaceae ð 29 ʚʠʜʦʚ 

Rosaceae ð 16 ʚʠʜʦʚ, 1ʧʦʜʚʠʜ Scrophulariaceae ð 21 ʚʠʜ 

Boraginaceae ð 16 ʚʠʜʦʚ Fabaceae ð 20 ʚʠʜʦʚ 

Brassicaceae ð 15 ʚʠʜʦʚ Ranunculaceae ð 19 ʚʠʜʦʚ 

Ranunculaceae ð 13 ʚʠʜʦʚ Liliaceae ð 16 ʚʠʜʦʚ 

Caryophyllaceae ð 13 ʚʠʜʦʚ Caryophyllaceae ð 16 ʚʠʜʦʚ 

ɼʦʤʠʥʘʥʪʥʳʝ ʨʦʜʳ 

Carex ð 11 ʚʠʜʦʚ, 1 ʧʦʜʚʠʜ Campanula ð 7 ʚʠʜʦʚ 

Trifolium ð 11 ʚʠʜʦʚ, 1 ʧʦʜʚʠʜ Festuca ð 6 ʚʠʜʦʚ 

Medicago ð 8 ʚʠʜʦʚ Orchis ð 6 ʚʠʜʦʚ 

Geranium ð 7 ʚʠʜʦʚ Silene ð 6 ʚʠʜʦʚ 

Vicia ð 7 ʚʠʜʦʚ Ranunculus ð 6 ʚʠʜʦʚ 

Ranunculus ð 7 ʚʠʜʦʚ Acer ð 6 ʚʠʜʦʚ 

Galium ð 7 ʚʠʜʦʚ Trifolium ð 6 ʚʠʜʦʚ 

Euphorbia ð 7 ʚʠʜʦʚ Alchemilla ð 6 ʚʠʜʦʚ 

 

ɺʳʚʦʜʳ 

ʂʦʣʠʯʝʩʪʚʦ ʪʘʢʩʦʥʦʚ ʬʦʨʤʠʨʫʶʱʠʭ ʩʦʚʨʝʤʝʥʥʫʶ ʬʣʦʨʫ ɻʘʥʳʭïɸʡʨʠʯʘʡʩʢʦʡ ʜʦʣʠʥʳ 

ʠ ʀʣʠʩʫʡʩʢʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ʩʦʩʪʘʚʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 959 ʠ 857.  

ʂʦʵʬʬʠʮʠʝʥʪ ʬʣʦʨʠʩʪʠʯʝʩʢʦʡ ʦʙʱʥʦʩʪʠ ʜʚʫʭ ʪʝʨʨʠʪʦʨʠʡ ʜʣʷ ʨʦʜʦʚ ʩʦʩʪʘʚʣʷʝʪ 31,7%, 

ʜʣʷ ʚʠʜʦʚ 16,6%. 

ʉʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʦʝ ʟʥʘʯʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʭʦʜʩʪʚʘ ʦʙʫʩʣʦʚʣʝʥʦ ʨʘʟʥʦʩʪʴʶ ʬʠʟʠʢʦï

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʙʠʦʪʦʧʦʚ ʩʨʘʚʥʠʚʘʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ. 
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ʧʘʪʦʣʦʛʠʡ. ʇʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʨʘʟʥʦʛʦ ʨʘʮʠʦʥʘ ʢʦʨʤʣʝʥʠʷ (ʣʠʧʠʜʥʦʛʦ, 

ʫʛʣʝʚʦʜʥʦʛʦ ʠ ʙʝʣʢʦʚʦʛʦ) ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʢʨʦʚʠ ʚʟʨʦʩʣʳʭ ʧʦʣʦʚʦʟʨʝʣʳʭ ʢʨʳʩ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʥʘ 28 ʙʝʣʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʳʩʘʭïʩʘʤʮʘʭ, ʚʝʩʦʤ 180ï250 ʛ, ʢʦʪʦʨʳʝ 

ʩʦʩʪʘʚʠʣʠ 4 ʛʨʫʧʧʳ: ʧʝʨʚʫʶ (1) ʛʨʫʧʧʫ (n=7) ʢʦʨʤʠʣʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʣʠʧʠʜʘʤʠ (ʢʫʨʜʶʯʥʳʤ 

ʩʘʣʦʤ), ʚʪʦʨʫʶ (2, n=7) ð ʫʛʣʝʚʦʜʘʤʠ (ʩʘʭʘʨʦʤ), ʪʨʝʪʴʶ (3, n=7) ð ʙʝʣʢʘʤʠ, ʘ ʯʝʪʚʝʨʪʫʶ (4, 

n=7) ð ʩʪʘʥʜʘʨʪʥʳʤ ʢʦʨʤʦʤ. ʆʧʨʝʜʝʣʝʥʳ ʫʨʦʚʥʠ ʛʣʶʢʦʟʳ, ʭʦʣʝʩʪʝʨʠʥʘ, ʦʙʱʝʛʦ ʙʝʣʢʘ ʠ 

ʘʣʴʙʫʤʠʥʘ ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʧʨʠʝʤʝ ʣʠʧʠʜʥʦʛʦ ʢʦʨʤʘ ʚ ʢʨʦʚʠ 

ʧʦʚʳʩʠʣʠʩʴ ʫʨʦʚʥʠ ʭʦʣʝʩʪʝʨʠʥʘ, ʛʣʶʢʦʟʳ, ʦʙʱʝʛʦ ʙʝʣʢʘ ʠ ʘʣʴʙʫʤʠʥʘ; ʧʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ 

ʫʛʣʝʚʦʜʥʦʛʦ ʢʦʨʤʘ ð ʩʦʜʝʨʞʘʥʠʝ ʛʣʶʢʦʟʳ ʠ ʣʠʧʠʜʦʚ; ʧʨʠ ʧʦʪʨʝʙʣʝʥʠʠ ʙʝʣʢʦʚʦʛʦ ʨʘʮʠʦʥʘ 

ð ʦʙʱʝʛʦ ʙʝʣʢʘ, ʘʣʴʙʫʤʠʥʘ ʠ ʣʠʧʠʜʦʚ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʭʦʣʝʩʪʝʨʠʥʘ ʚʳʨʦʩʣʘ ʧʨʠ 

ʫʧʦʪʨʝʙʣʝʥʠʠ ʚʩʝʭ ʚʠʜʦʚ ʨʘʮʠʦʥʘ, ʦʩʦʙʝʥʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʠ ʣʠʧʠʜʥʦʤ. ʂʦʥʮʝʥʪʨʘʮʠʷ 

ʛʣʶʢʦʟʳ ʧʦʚʳʩʠʣʘʩʴ ʧʨʠ ʫʛʣʝʚʦʜʥʦʤ ʠ ʣʠʧʠʜʥʦʤ ʨʘʮʠʦʥʘʭ; ʦʙʱʝʛʦ ʙʝʣʢʘ ʧʨʠ ʙʝʣʢʦʚʦʤ; 

ʛʣʶʢʦʟʳ ʚ ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ ʧʨʠ ʣʠʧʠʜʥʦʤ ʠ ʫʛʣʝʚʦʜʥʦʤ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʘʣʴʙʫʤʠʥʘ ʦʪʤʝʯʝʥʘ ʧʨʠ ʣʠʧʠʜʥʦʤ ʨʘʮʠʦʥʝ, ʥʘʠʙʦʣʝʝ ʥʠʟʢʘʷ ð ʧʨʠ ʫʛʣʝʚʦʜʥʦʤ. ʀʟʤʝʥʝʥʠʷ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʝʪʘʙʦʣʠʟʤʘ ʚʝʱʝʩʪʚ, ʩʦʧʨʷʛʘʶʪʩʷ ʩ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʧʝʯʝʥʠ. 

ʂʦʨʤʣʝʥʠʝ ʢʨʳʩ ʚ ʪʝʯʝʥʠʝ 15 ʜʥʝʡ ʢʫʨʜʶʯʥʳʤ ʩʘʣʦʤ ʧʨʠʚʝʣʦ ʢ ʥʘʨʫʰʝʥʠʶ ʙʘʣʘʥʩʘ ʤʝʞʜʫ 
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ʩʢʦʨʦʩʪʴʶ ʩʠʥʪʝʟʘ ʠ ʨʘʩʧʘʜʘ ʞʠʨʦʚ ʚ ʛʝʧʘʪʦʮʠʪʘʭ. ʂ ʣʠʧʠʜʦʟʫ ʧʨʠʩʦʝʜʠʥʷʶʪʩʷ 

ʜʠʩʧʨʦʪʝʠʥʦʟ ʠ ʫʛʣʝʚʦʜʥʘʷ ʜʠʩʪʨʦʬʠʷ ʧʝʯʝʥʠ. ʂʦʨʤʣʝʥʠʝ ʢʨʳʩ ʩʘʭʘʨʦʤ ʚʳʟʚʘʣʦ ʫʛʣʝʚʦʜʥʫʶ 

ʜʠʩʪʨʦʬʠʶ ʧʝʯʝʥʠ, ʢ ʢʦʪʦʨʦʡ ʧʨʠʩʦʝʜʠʥʷʶʪʩʷ ʦʯʘʛʠ ʜʠʩʧʨʦʪʝʠʥʦʟʘ ʠ ʣʠʧʠʜʦʟʘ, ʚʘʢʫʦʣʴʥʦʡ 

ʜʠʩʪʨʦʬʠʠ ʠ ʬʠʙʨʦʟʘ.   

 

Abstract. The nature of nutrition modifies the metabolism of substances and ensures either 

normal functioning or contributes to metabolic disorders and the development of pathologies. A 

study was made of the effect of different feeding diets (lipid, carbohydrate and protein) on the blood 

biochemical profile of adult sexually mature rats. The work was performed on 28 white laboratory 

male rats weighing 180ï250 g, which were 4 groups: the first (1) group (n=7) was fed exclusively 

with lipids (fat tail fat), the second (2, n=7) ð carbohydrates (sugar), the third (3, n=7) ð proteins, 

and the fourth (4, n=7) ð standard food. The levels of glucose, cholesterol, total protein and 

albumin were determined by the colorimetric method. It was revealed that when taking lipid food in 

the blood, levels of cholesterol, glucose, total protein and albumin increased; when consuming 

carbohydrate feed ð the content of glucose and lipids; when consuming a protein diet ð total 

protein, albumin and lipids. The concentration of cholesterol increased with the use of all types of 

diet, especially significantly with lipid. Thus, glucose concentration increased with carbohydrate 

and lipid diets; total protein ð with protein; glucose equally ð with lipid and carbohydrate. The 

highest concentration of albumin is observed with a lipid diet, the lowest ð with a carbohydrate. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʠʧʠʜʳ, ʙʝʣʢʠ, ʫʛʣʝʚʦʜʳ, ʭʦʣʝʩʪʝʨʠʥ, ʛʣʶʢʦʟʘ, ʦʙʱʠʡ ʙʝʣʦʢ, 

ʘʣʴʙʫʤʠʥ, ʜʠʩʧʨʦʪʝʠʥʦʟ, ʣʠʧʠʜʦʟ. 

 

Keywords: lipids, proteins, carbohydrates, blood, cholesterol, glucose, total protein, albumin, 

dysproteinosis, lipidosis. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ 

ʇʨʦʙʣʝʤʘ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʧʠʪʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ 

ʚ ʤʠʨʦʚʦʤ ʤʘʩʰʪʘʙʝ. ʉʫʱʝʩʪʚʫʶʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʠʝʪ ʠ ʛʠʧʦʪʝʟ ʧʠʪʘʥʠʷ, 

ʧʨʦʪʠʚʦʨʝʯʘʱʠʭ ʜʨʫʛ ʜʨʫʛʫ. ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʤ ʚ ʤʝʜʠʮʠʥʩʢʦʤ 

ʞʫʨʥʘʣʝ çThe lancetè, ʜʠʝʪʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʩʧʦʩʦʙʥʳʤ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʨʠʩʢ 

ʥʝʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [1].  

ʉʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʦʨʤʘʣʴʥʳʡ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʦʨʛʘʥʠʟʤʘ, 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʪʠʤʘʣʴʥʳʡ ʤʝʪʘʙʦʣʠʟʤ ʚʝʱʝʩʪʚ, ʥʦʨʤʘʣʴʥʳʝ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ [2ï4]. ʈʝʟʢʦʝ ʠʟʤʝʥʝʥʠʝ ʧʠʪʘʥʠʷ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪ ʦʙʤʝʥ ʚʝʱʝʩʪʚ, 

ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʤʝʪʘʙʦʣʠʟʤʘ, ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʨʘʩʩʪʨʦʡʩʪʚʫ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ, ʨʘʟʚʠʪʠʶ ʟʘʙʦʣʝʚʘʥʠʡ [5ï7]. 

ʆʙ ʵʪʦʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʨʦʭʣʘʜʠʪʝʣʴʥʳʭ ʥʘʧʠʪʢʦʚ ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʧʝʯʝʥʠ ʠ ʧʦʯʝʢ ʢʨʳʩ [8]. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʩʦʦʙʱʝʥʠʷ ʷʚʣʷʝʪʩʷ ʠʟʣʦʞʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʫʯʝʥʠʷ ʛʣʶʢʦʟʳ, 

ʭʦʣʝʩʪʝʨʠʥʘ, ʦʙʱʝʛʦ ʙʝʣʢʘ ʠ ʘʣʴʙʫʤʠʥʘ ʚ ʢʨʦʚʠ ʠ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʧʝʯʝʥʠ ʙʝʣʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʳʩ ʧʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʨʘʟʥʳʭ ʨʘʮʠʦʥʦʚ ʢʦʨʤʣʝʥʠʷ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʥʘ 28 ʙʝʣʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʳʩʘʭ-ʩʘʤʮʘʭ, ʚʝʩʦʤ 180 ʛ, ʢʦʪʦʨʳʝ 

ʩʦʩʪʘʚʠʣʠ 4 ʛʨʫʧʧʳ: ʧʝʨʚʫʶ (1) ʛʨʫʧʧʫ (n=7) ʢʦʨʤʠʣʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʣʠʧʠʜʘʤʠ (ʢʫʨʜʶʯʥʳʤ 
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ʩʘʣʦʤ), ʚʪʦʨʫʶ (2, n=7) ð ʫʛʣʝʚʦʜʘʤʠ (ʩʘʭʘʨʦʤ), ʪʨʝʪʴʶ (3, n=7) ð ʙʝʣʢʘʤʠ, ʘ ʯʝʪʚʝʨʪʫʶ (4, 

n=7) ð ʩʪʘʥʜʘʨʪʥʳʤ ʢʦʨʤʦʤ.  

ʏʝʨʝʟ 15 ʜʥʝʡ ʤʝʪʦʜʦʤ ʜʝʢʘʧʠʪʘʮʠʠ ʩʦʙʨʘʣʠ ʢʨʦʚʴ ʠ ʦʪʜʝʣʠʣʠ ʩʳʚʦʨʦʪʢʫ. ɺ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ ʦʧʨʝʜʝʣʠʣʠ ʫʨʦʚʝʥʴ ʭʦʣʝʩʪʝʨʠʥʘ, ʛʣʶʢʦʟʳ, ʦʙʱʝʛʦ ʙʝʣʢʘ ʠ ʘʣʴʙʫʤʠʥʘ ʵʥʟʠʤʘʪʠʯʝʩʢʠʤ 

ʢʦʣʦʨʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʩʪ-ʩʠʩʪʝʤ çVitalè (ʈʦʩʩʠʷ).  

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʘʣʠ ʚ ʧʨʦʛʨʘʤʤʝ SPSS 16.0, ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ 

ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ, ʧʨʠ ʈ<0,05.  

ʂʫʩʦʯʢʠ ʧʝʯʝʥʠ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʚ 10% ʥʝʡʪʨʘʣʴʥʦʤ ʬʦʨʤʘʣʠʥʝ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʦʙʝʟʚʦʞʠʚʘʥʠʝʤ ʚ ʩʧʠʨʪʘʭ ʚʦʟʨʘʩʪʘʶʱʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʟʘʣʠʚʘʣʠʩʴ ʧʘʨʘʬʠʥʦʤ. ɻʦʪʦʚʳʝ 

ʧʨʝʧʘʨʘʪʳ, ʦʢʨʘʰʝʥʥʳʝ ʛʝʤʘʪʦʢʩʠʣʠʥïɻ ʦʟʠʥʦʤ ʠʟʫʯʘʣʠʩʴ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ Olympus ɺĬ40 

(ʗʧʦʥʠʷ). 

ʉʦʜʝʨʞʘʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʤʝʞʜʫʥʘʨʦʜʥʳʤ, ʥʘʮʠʦʥʘʣʴʥʳʤ ʧʨʘʚʠʣʘʤ ʧʦ ʵʪʠʯʝʩʢʦʤʫ ʦʙʨʘʱʝʥʠʶ ʩ 

ʞʠʚʦʪʥʳʤʠ.  
 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʉʳʚʦʨʦʪʢʘ ʢʨʦʚʠ ʫ ʢʨʳʩ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʥʘ ʣʠʧʠʜʥʦʤ ʨʘʮʠʦʥʝ ʠʤʝʣʘ ʭʠʣʝʟʥʳʡ ʚʠʜ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʘʪʦʣʦʛʠʯʝʩʢʠ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʠʣʦʤʠʢʨʦʥʦʚ ʠ ʪʨʠʛʣʠʮʝʨʠʜʦʚ ʚ 

ʢʨʦʚʠ ʠ ʥʘʨʫʰʝʥʠʠ ʤʝʪʘʙʦʣʠʟʤʘ ʚʝʱʝʩʪʚ. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʭʦʣʝʩʪʝʨʠʥʘ ʧʦʚʳʩʠʣʘʩʴ ʚʦ ʚʩʝʭ ʪʨʝʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʢʨʳʩ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ (ʈʠʩʫʥʦʢ 1). ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʭʦʣʝʩʪʝʨʠʥʘ ʦʪʤʝʯʝʥ ʫ 

ʢʨʳʩ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʥʘ ʣʠʧʠʜʥʦʤ ʢʦʨʤʝ (4,78Ñ0,03 ʤʤʦʣʴ/ʣ), ʥʠʟʢʦʝ ð ʩʦʜʝʨʞʘʱʠʭʩʷ ʥʘ 

ʙʝʣʢʦʚʦʤ ʨʘʮʠʦʥʝ (2,06Ñ0,12 ʤʤʦʣʴ/ʣ), ʧʨʦʤʝʞʫʪʦʯʥʳʡ ð ʚʦ 2 ʛʨʫʧʧʝ ʢʨʳʩ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ 

ʫʛʣʝʚʦʜʥʦʤ ʨʘʮʠʦʥʝ (3,45Ñ0,20 ʤʤʦʣʴ/ʣ). 
 

 
 

ʈʠʩʫʥʦʢ 1. ʇʦʢʘʟʘʪʝʣʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʣʶʢʦʟʳ ʠ ʭʦʣʝʩʪʝʨʠʥʘ ʫ ʢʨʳʩ ʩ ʨʘʟʥʳʤʠ ʨʘʮʠʦʥʘʤʠ 

ʧʠʪʘʥʠʷ: 1 ð ʢʨʳʩʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʣʠʧʠʜʥʦʤ ʨʘʮʠʦʥʝ; 2 ð ʢʨʳʩʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʫʛʣʝʚʦʜʥʦʤ 

ʨʘʮʠʦʥʝ; 3 ð ʢʨʳʩʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʙʝʣʢʦʚʦʤ ʨʘʮʠʦʥʝ; 4 ð ʢʨʳʩʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʩʪʘʥʜʘʨʪʥʦʤ 

ʨʘʮʠʦʥʝ. 

 

ʃʠʧʠʜʥʳʡ ʨʘʮʠʦʥ ʚʳʟʚʘʣ ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʦʣʝʩʪʝʨʠʥʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʘʥʥʳʤʠ ʢʨʳʩ, ʧʨʠʥʠʤʘʚʰʠʭ ʫʛʣʝʚʦʜʥʳʡ ʠ ʙʝʣʢʦʚʳʡ ʨʘʮʠʦʥ ʥʘ 38,5% 

(ʈ<0,001) ʠ 132% (ʈ<0,001) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʋʩʠʣʝʥʠʝ ʧʨʦʮʝʩʩʘ ʣʠʧʦʛʝʥʝʟʘ ʦʪ ʫʛʣʝʚʦʜʥʳʭ ʠ 

ʙʝʣʢʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ ʘʮʝʪʠʣ-ʂʦ-ɸ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ ʧʨʦʮʝʩʩʝ ʤʝʪʘʙʦʣʠʟʤʘ 

ʚʝʱʝʩʪʚ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ ʪʝʟʠʩ, ʯʪʦ ʥʘ ʩʠʥʪʝʟ ʭʦʣʝʩʪʝʨʠʥʘ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ2. 2020 

https://doi.org/10.33619/2414-2948/51 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 63 

 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʤʦʣʝʢʫʣʳ ʘʮʝʪʠʣʂʦɸ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʝʪʘʙʦʣʠʟʤʘ ʫʛʣʝʚʦʜʦʚ, ʪʘʢ 

ʠ ʣʠʧʠʜʦʚ, ʧʨʠ ʵʪʦʤ ʚ ʵʪʦʪ ʧʨʦʮʝʩʩ ʘʢʪʠʚʥʝʝ ʚʦʚʣʝʢʘʶʪʩʷ ʣʠʧʠʜʥʳʝ ʤʦʣʝʢʫʣʳ.  

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʛʣʶʢʦʟʳ ʦʪʤʝʯʝʥʳ ʚ ʢʨʦʚʠ ʢʨʳʩ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʥʘ 

ʫʛʣʝʚʦʜʥʦʤ ʨʘʮʠʦʥʝ (2,10Ñ0,09 ʤʤʦʣʴ/ʣ, ʈʠʩʫʥʦʢ 1), ʥʠʟʢʠʝ ð ʫ ʢʨʳʩ, ʧʨʠʥʠʤʘʚʰʠʭ 

ʙʝʣʢʦʚʳʡ ʢʦʨʤ (1,9Ñ0,13 ʤʤʦʣʴ/ʣ), ʨʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʝ (ʈ<0,05). ʄʝʞʜʫ 

ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʫ ʢʨʳʩ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʥʘ ʣʠʧʠʜʥʦʡ (1) ʠ ʙʝʣʢʦʚʦʡ (3) ʜʠʝʪʘʤʠ 

ʜʦʩʪʦʚʝʨʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʨʘʟʣʠʯʠʡ ʥʝʪ (ʈ>0,05). ʇʨʠ ʵʪʦʤ ʦʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʦʪʣʠʯʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʣʶʢʦʟʳ ʤʝʞʜʫ ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʫ ʢʨʳʩ, 

ʧʦʣʫʯʘʚʰʠʭ ʨʘʟʣʠʯʥʳʡ ʨʘʮʠʦʥ ʢʦʨʤʣʝʥʠʷ. ʕʪʦ, ʚʦʟʤʦʞʥʦ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ 

ʨʝʛʫʣʷʮʠʠ ʢʦʥʩʪʘʥʪʳ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʚ ʦʨʛʘʥʠʟʤʝ. 

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʦʙʱʝʛʦ ʙʝʣʢʘ ʦʪʤʝʯʝʥ ʫ ʢʨʳʩ, ʧʨʠʥʠʤʘʚʰʠʭ ʙʝʣʢʦʚʫʶ 

ʜʠʝʪʫ ð 103Ñ12,9 ʛ/ʣ (ʈʠʩʫʥʦʢ 2).  
 

 
 

ʈʠʩʫʥʦʢ 2. ʂʦʥʮʝʥʪʨʘʮʠʷ ʦʙʱʝʛʦ ʙʝʣʢʘ ʠ ʘʣʴʙʫʤʠʥʘ ʚ ʢʨʦʚʠ ʫ ʢʨʳʩ ʧʨʠ ʨʘʟʣʠʯʥʦʤ ʨʘʮʠʦʥʝ 

ʢʦʨʤʣʝʥʠʷ: 1 ð ʢʨʳʩʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʣʠʧʠʜʥʦʤ ʨʘʮʠʦʥʝ: 2 ð ʢʨʳʩʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʫʛʣʝʚʦʜʥʦʤ 

ʨʘʮʠʦʥʝ: 3 ð ʢʨʳʩʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʙʝʣʢʦʚʦʤ ʨʘʮʠʦʥʝ; 4 ð ʢʨʳʩʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʩʪʘʥʜʘʨʪʥʦʤ 

ʨʘʮʠʦʥʝ. 

 

ʋ ʢʨʳʩ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʥʘ ʣʠʧʠʜʥʦʤ ʠ ʫʛʣʝʚʦʜʥʦʤ ʨʘʮʠʦʥʝ ʢʦʨʤʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʠ 

ʦʙʱʝʛʦ ʙʝʣʢʘ ʦʜʥʦʛʦ ʫʨʦʚʥʷ ð 65,6Ñ0,50, 68,5 Ñ9,57ʛ/ʣ, ʯʪʦ ʚ 1,57 ʠ 1,5 ʨʘʟ ʥʠʞʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʘʥʥʳʤʠ 3 ʛʨʫʧʧʳ. ʇʨʠ ʵʪʦʤ ʤʠʥʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʙʝʣʢʘ ʥʘʙʣʶʜʘʝʪʩʷ ʫ 

ʢʨʳʩ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʥʘ ʫʛʣʝʚʦʜʥʦʤ ʢʦʨʤʝ, ʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ð ʫ ʢʨʳʩ ʥʘ ʙʝʣʢʦʚʦʡ. 

ɼʨʫʛʘʷ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʦʪʥʦʰʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʘʣʴʙʫʤʠʥʘ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʣʴʙʫʤʠʥʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʫ ʢʨʳʩ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʣʠʧʠʜʥʦʤ ʢʦʨʤʝ 

(48,3Ñ13,3 ʛ/ʣ, ʈʠʩʫʥʦʢ 2). ɺʝʨʦʷʪʥʦ, ʵʪʦ ʯʘʩʪʠʯʥʦ ʩʚʷʟʘʥʦ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʘʣʴʙʫʤʠʥʦʤ 

ʬʫʥʢʮʠʠ  ʘʙʩʦʨʙʮʠʠ ʠ ʪʨʘʥʩʧʦʨʪʘ ʛʠʜʨʦʬʦʙʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ʅʘʠʙʦʣʝʝ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ 

ʘʣʴʙʫʤʠʥʘ ʦʪʤʝʯʘʝʪʩʷ ʚʦ 2 ʛʨʫʧʧʝ ʢʨʳʩ ʧʨʠ ʫʛʣʝʚʦʜʥʦʤ ʨʘʮʠʦʥʝ ð 21,4Ñ8,32 ʛ/ʣ. ɺʳʩʦʢʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʦʩʤʦʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʢʨʦʚʠ. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ ʚʳʩʦʢʫʶ ʚʘʨʠʘʪʠʚʥʦʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ ʘʣʴʙʫʤʠʥʘ ʚʦ ʚʩʝʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʢʨʳʩ. 

ʈʝʤʦʜʝʣʠʨʦʚʘʥʠʝ ʤʝʪʘʙʦʣʠʟʤʘ ʚʝʱʝʩʪʚ ʩʦʧʨʷʛʘʶʪʩʷ ʩ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ 

ʧʝʯʝʥʠ. ʊʘʢ, ʚ ʧʝʯʝʥʠ ʦʪʤʝʯʘʝʪʩʷ ʤʫʪʥʦʝ ʥʘʙʫʭʘʥʠʝ ʠʣʠ ʟʝʨʥʠʩʪʘʷ ʜʠʩʪʨʦʬʠʷ ʛʝʧʘʪʦʮʠʪʦʚ ʥʘ 

15 ʜʝʥʴ ʢʦʨʤʣʝʥʠʷ ʢʨʳʩ ʢʫʨʜʶʯʥʳʤ ʩʘʣʦʤ (ʈʠʩʫʥʦʢ 3). ʋʚʝʣʠʯʝʥʥʳʝ ʚ ʨʘʟʤʝʨʘʭ ʛʝʧʘʪʦʮʠʪʳ 
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ʩʜʘʚʣʠʚʘʶʪ ʩʠʥʫʩʦʠʜʳ, ʯʪʦ ʧʨʝʢʨʘʱʘʝʪ ʧʦ ʥʠʤ ʢʨʦʚʦʪʦʢ, ʥʘʨʫʰʘʝʪʩʷ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʷ. ʕʪʦ 

ʚʝʜʝʪ ʢ ʢʠʩʣʦʨʦʜʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʠ ʥʘʨʫʰʝʥʠʶ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʷ. 

ʅʘʨʫʰʘʝʪʩʷ ʩʠʥʪʝʟ ʠ ʚʳʨʘʙʦʪʢʘ ɸʊʌ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʥʘʨʫʰʝʥʠʝʤ ʦʩʤʦʪʠʯʝʩʢʦʛʦ ʠ 

ʦʥʢʦʪʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ 15 ʜʝʥʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʦʷʚʣʷʶʪʩʷ ʢʘʨʪʠʥʳ 

ʣʠʧʠʜʦʟʘ ʠ ʜʠʩʧʨʦʪʝʠʥʦʟʘ. 
 

 
 

ʈʠʩʫʥʦʢ 3. ʇʨʦʪʘʣʴʥʘʷ ʦʙʣʘʩʪʴ ʧʝʯʝʥʠ ʢʨʳʩʳ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʥʘ ʞʠʨʦʚʦʤ ʨʘʮʠʦʥʝ ʢʦʨʤʣʝʥʠʷ. 

ɿʘʣʠʚʢʘ ʚ ʧʘʨʘʬʠʥ, Ĭ400. 

 

ɺ ʛʨʫʧʧʝ ʩ ʫʛʣʝʚʦʜʥʦʡ ʜʠʝʪʦʡ ʥʘʙʣʶʜʘʝʪʩʷ ʠʩʯʝʟʥʦʚʝʥʠʝ ʛʨʘʥʠʮ ʤʝʞʜʫ ʧʝʯʝʥʦʯʥʳʤʠ ʠ 

ʧʦʨʪʘʣʴʥʳʤʠ ʜʦʣʴʢʘʤʠ, ʘ ʪʘʢʞʝ ʘʮʠʥʫʩʦʚ ʈʘʧʧʦʧʦʨʪʘ (ʈʠʩʫʥʦʢ 4). ɺ ʧʝʯʝʥʦʯʥʳʭ ʜʦʣʴʢʘʭ 

ʥʘʨʫʰʘʝʪʩʷ ʨʘʜʠʘʨʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʝʯʝʥʦʯʥʳʭ ʙʘʣʦʢ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʪʷʞʝʡ ʛʝʧʘʪʦʮʠʪʦʚ. 

ʀʟ-ʟʘ ʥʘʙʫʭʘʥʠʷ ʛʝʧʘʪʦʮʠʪʦʚ ʩʠʥʫʩʦʠʜʳ ʧʝʯʝʥʠ ʩʜʘʚʣʠʚʘʶʪʩʷ ʠ ʥʝ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʧʦʜ 

ʤʠʢʨʦʩʢʦʧʦʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʟʜʘʝʪʩʷ ʢʘʨʪʠʥʘ ʭʘʦʪʠʯʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʝʧʘʪʦʮʠʪʦʚ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʧʦʚʨʝʞʜʝʥʠʷ. 
 

 
 

ʈʠʩʫʥʦʢ 4. ʇʨʦʪʘʣʴʥʘʷ ʦʙʣʘʩʪʴ ʧʝʯʝʥʠ ʢʨʳʩʳ ʩʦʜʝʨʞʘʱʝʡʩʷ ʥʘ ʫʛʣʝʚʦʜʥʦʤ ʨʘʮʠʦʥʝ 

ʢʦʨʤʣʝʥʠʷ. ɿʘʣʠʚʢʘ ʚ ʧʘʨʘʬʠʥ, Ĭ400. 

 

ɹʦʣʴʰʠʥʩʪʚʦ ʛʝʧʘʪʦʮʠʪʦʚ ʥʘʭʦʜʷʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʫʛʣʝʚʦʜʥʦʡ ʜʠʩʪʨʦʬʠʠ, ʥʘʨʷʜʫ ʩ 

ʢʦʪʦʨʳʤʠ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʦʯʘʛʠ ʜʠʩʧʨʦʪʝʠʥʦʟʘ ʠ ʣʠʧʠʜʦʟʘ. ɻʝʧʘʪʦʮʠʪʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʧʨʦʩʚʝʪʣʝʥʠʝʤ ʮʠʪʦʧʣʘʟʤʳ ʠ ʷʜʨʘ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʧʦʚʨʝʞʜʝʥʠʷ. ʄʥʦʛʠʝ ʧʝʯʝʥʦʯʥʳʝ 
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ʢʣʝʪʢʠ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʚʘʢʫʦʣʠ, ʟʘʧʦʣʥʝʥʥʳʝ ʧʨʦʟʨʘʯʥʦʡ ʞʠʜʢʦʩʪʴʶ. ʈʘʟʚʠʚʘʝʪʩʷ 

ʚʘʢʫʦʣʴʥʘʷ ʜʠʩʪʨʦʬʠʷ, ʧʝʨʝʤʝʞʘʶʱʘʷʩʷ ʩ ʟʝʨʥʠʩʪʦʡ ʜʠʩʪʨʦʬʠʝʡ.  

 

ɺʳʚʦʜʳ 

1. ʂʦʥʮʝʥʪʨʘʮʠʷ ʭʦʣʝʩʪʝʨʠʥʘ ʚ ʢʨʦʚʠ ʧʦʚʳʰʘʝʪʩʷ ʧʨʠ ʫʛʣʝʚʦʜʥʦʤ, ʙʝʣʢʦʚʦʤ ʠ ʞʠʨʦʚʦʤ 

ʨʘʮʠʦʥʘʭ ʢʦʨʤʣʝʥʠʷ ʢʨʳʩ, ʦʩʦʙʝʥʥʦ ð ʧʨʠ ʣʠʧʠʜʥʦʤ. 

2. ʂʦʥʮʝʥʪʨʘʮʠʷ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʚʳʨʦʩʣʘ ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʞʠʚʦʪʥʳʭ ʥʘ ʫʛʣʝʚʦʜʥʦʤ ʠ 

ʣʠʧʠʜʥʦʤ ʨʘʮʠʦʥʝ.  

3. ʉʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʙʝʣʢʘ ʫʚʝʣʠʯʠʣʦʩʴ ʚ ʛʨʫʧʧʘʭ ʩ ʙʝʣʢʦʚʳʤ ʧʠʪʘʥʠʝʤ, ʚ ʛʨʫʧʧʘʭ ʩ 

ʣʠʧʠʜʥʳʤ ʠ ʫʛʣʝʚʦʜʥʳʤ ʢʦʨʤʦʤ ʢʦʣʠʯʝʩʪʚʦ ʛʣʶʢʦʟʳ ʙʳʣʦ ʨʘʚʥʦʟʥʘʯʥʳʤ. ʆʪʤʝʯʝʥʘ 

ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʣʴʙʫʤʠʥʘ ʚ ʛʨʫʧʧʝ ʩ ʣʠʧʠʜʥʦʡ ʜʠʝʪʦʡ ʠ ʥʘʠʙʦʣʝʝ ʥʠʟʢʘʷ ð 

ʩ ʫʛʣʝʚʦʜʥʦʡ. 

4. ʂʦʨʤʣʝʥʠʝ ʢʨʳʩ ʚ ʪʝʯʝʥʠʝ 15 ʜʥʝʡ ʢʫʨʜʶʯʥʳʤ ʩʘʣʦʤ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʙʘʣʘʥʩʘ 

ʤʝʞʜʫ ʩʢʦʨʦʩʪʴʶ ʩʠʥʪʝʟʘ ʠ ʨʘʩʧʘʜʘ ʞʠʨʦʚ ʚ ʛʝʧʘʪʦʮʠʪʘʭ. ʂ ʣʠʧʠʜʦʟʫ ʧʨʠʩʦʝʜʠʥʷʶʪʩʷ 

ʜʠʩʧʨʦʪʝʠʥʦʟ ʠ ʫʛʣʝʚʦʜʥʘʷ ʜʠʩʪʨʦʬʠʷ ʧʝʯʝʥʠ. 

5. ʂʦʨʤʣʝʥʠʝ ʢʨʳʩ ʩʘʭʘʨʦʤ ʚʳʟʳʚʘʝʪ ʫʛʣʝʚʦʜʥʫʶ ʜʠʩʪʨʦʬʠʶ ʧʝʯʝʥʠ. ʅʘʨʷʜʫ ʩ 

ʫʛʣʝʚʦʜʥʦʡ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʦʯʘʛʠ ʜʠʩʧʨʦʪʝʠʥʦʟʘ ʠ ʣʠʧʠʜʦʟʘ, ʨʘʟʚʠʚʘʝʪʩʷ ʚʘʢʫʦʣʴʥʘʷ 

ʜʠʩʪʨʦʬʠʷ ʠ ʬʦʨʤʠʨʫʝʪʩʷ ʬʠʙʨʦʟ.  
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ɸʥʥʦʪʘʮʠʷ. ʀʩʩʣʝʜʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʤʝʪʦʜʠʢʠ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ, ʜʠʝʪʠʯʝʩʢʦʡ ʠ ʙʠʦʤʠʢʨʦʙʠʦʪʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ. 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʥʝʡʨʦʩʝʪʠ çʤʦʟʛïʤʠʢʨʦʙʠʦʪʘè ʧʦʟʚʦʣʷʶʪ ʫʧʨʘʚʣʷʪʴ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʩʪʘʨʝʥʠʷ ʠ ʟʜʦʨʦʚʦʛʦ 

ʜʦʣʛʦʣʝʪʠʷ. ʅʦʚʘʷ ʫʧʨʘʚʣʷʝʤʘʷ ʟʜʦʨʦʚʘʷ ʙʠʦʤʠʢʨʦʙʠʦʪʘ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ çʤʦʟʛʘ ʠ ʤʠʢʨʦʙʠʦʪʳè ð ʵʪʦ ʜʦʣʛʦʚʨʝʤʝʥʥʘʷ 

ʤʝʜʠʮʠʥʩʢʘʷ ʧʨʦʛʨʘʤʤʘ ʧʘʮʠʝʥʪʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ 

ʧʠʪʘʪʝʣʴʥʦʡ ʵʧʠʛʝʥʝʪʠʢʠ ʠ ʬʘʨʤʵʧʠʛʝʥʝʪʠʢʠ, ʘ ʛʣʘʚʥʦʝ  ʧʨʦʚʝʜʝʥʠʶ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʧʦʣʠʧʨʘʛʤʘʟʠʠ. ʄʫʣʴʪʠʤʦʜʘʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʙʠʦʯʠʧʠʨʦʚʘʥʠʝ, ʥʝʡʨʦʥʥʳʝ ʠ ʤʦʟʛʦʚʳʝ 

ʯʠʧʳ, ʪʝʭʥʦʣʦʛʠʠ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʩʣʝʜʫʶʱʝʛʦ (ʥʦʚʦʛʦ) ʧʦʢʦʣʝʥʠʷ ʩʦʟʜʘʶʪ ʙʠʦʤʘʨʢʝʨʳ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʫʢʪʫʨʦʡ ʟʜʦʨʦʚʦʡ ʙʠʦʤʠʢʨʦʙʠʦʪʳ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʜʦʩʪʠʛʘʝʤʳʭ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʌʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʨʦʜʫʢʪ ʧʠʪʘʥʠʷ ʩ ʧʦʤʦʱʴʶ 

ʙʠʦʤʘʨʢʝʨʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʷʚʣʷʝʪʩʷ ʮʝʣʝʚʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʦʡ 

ʢʘʢ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʦʤ, ʪʘʢ  ʠ ʜʣʷ ʙʠʦʤʠʢʨʦʙʠʦʪʳ ʚ ʯʘʩʪʥʦʩʪʠ. ʍʨʦʥʦʤʝʜʠʮʠʥʩʢʠʝ 

ʪʝʭʥʦʣʦʛʠʠ ð ʵʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʩʢʘʟʳʚʘʶʪ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʚʦʟʨʘʩʪ ʯʝʣʦʚʝʢʘ ʩ ʧʦʤʦʱʴʶ ʜʘʥʥʳʭ ʤʝʪʠʣʠʨʦʚʘʥʠʷ ɼʅʂ, 

ʤʦʜʠʬʠʢʘʮʠʠ ʛʠʩʪʦʥʦʚ, ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʫʢʣʝʦʩʦʤ ʠ ʤʠʢʨʦʈʅʂ, ʠ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ 

ʪʦʯʥʳʤʠ ʙʠʦʤʘʨʢʝʨʘʤʠ ʧʨʦʮʝʩʩʘ ʩʪʘʨʝʥʠʷ. ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ (ʤʝʪʠʣʠʨʦʚʘʥʠʝ 

ɼʅʂ, ʤʦʜʠʬʠʢʘʮʠʠ ʛʠʩʪʦʥʦʚ, ʥʢʈʅʂ) ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʠ ʦʙʨʘʟʫʶʪ çʵʧʠʛʝʥʝʪʠʯʝʩʢʫʶ ʩʝʪʴè. 

ʌʘʢʪʦʨʳ ʦʙʨʘʟʘ ʞʠʟʥʠ ʠ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʩʪʘʚʣʷʶʪ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʩʣʝʜʳ 

ʥʘ ʥʘʰʝʡ ɼʅʂ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʦʢʘʟʳʚʘʶʪ ʟʘʱʠʪʥʦʝ 

ʜʝʡʩʪʚʠʝ, ʘ ʜʨʫʛʠʝ ð ʚʨʝʜʥʦʝ. ɻʝʥʝʪʠʯʝʩʢʠʝ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʜʦʣʛʦʣʝʪʠʝ ʠ ʩʚʝʨʭʜʦʣʛʦʣʝʪʠʝ, ʪʨʝʙʫʶʪ ʦʪ ʯʝʣʦʚʝʢʘ ʨʘʟʫʤʥʦʛʦ ʥʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʧʨʠʨʦʜʦʡ ʠ ʦʙʱʝʩʪʚʦʤ, ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʙʫʜʫʱʠʝ ʟʜʦʨʦʚʳʝ ʧʦʢʦʣʝʥʠʷ.  

 

Abstract. The main modern tools and techniques of epigenetic, dietary and biomicrobiotic 

protection of healthy ageing have been studied. Artificial intelligence, brain-microbiota neural 

networks allow to control interaction of genetic and epigenetic programs of ageing and healthy 

longevity. The new managed healthy biomicrobiota and personalized functional and balanced 

nutrition of óbrain and microbiotaô is a long-term medical program of the patient, which allows the 

combined application of nutritional epigenetics and pharmacepigenetics, and the main thing to carry 
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out prevention of polypragmasia. Multimodal tools, biochyping, neural and brain chips, next-

generation (new) sequencing technologies create biomarkers to manage the structure of healthy 

biomicrobiota and functional nutrition, depending on the targets achieved. A functional food 

product using biomarkers and artificial intelligence technologies is a target breeding ground for 

both the body in general and biomicrobiota in particular. Chronomedical technologies are 

mathematical models and artificial intelligence that predict human biological age using DNA 

methylation data, histone modifications, nucleosome remodeling, and microRNA, and are the most 

accurate biomarkers of the aging process. Epigenetic mechanisms (DNA methylation, histone 

modifications, ncRNAs) are interconnected and form an óepigenetic networkô. Lifestyle factors and 

environmental exposures leave epigenetic marks on our DNA that impact gene expression; some 

have protective effects while others are harmful. Genetic and epigenetic factors that ensure 

longevity and super-longevity require a reasonable new human interaction with nature and society, 

and responsibility for future healthy generations. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʦʚʘʷ ʵʧʠʛʝʥʝʪʠʢʘ, ʥʦʚʘʷ ʫʧʨʘʚʣʷʝʤʘʷ ʟʜʦʨʦʚʘʷ ʙʠʦʤʠʢʨʦʙʠʦʪʘ, 

ʚʦʟʨʘʩʪʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʚʦʩʧʘʣʝʥʠʝ, ʙʠʦʤʘʨʢʝʨʳ, ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʯʘʩʳ, ʵʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʠ 

ʜʠʝʪʠʯʝʩʢʘʷ ʟʘʱʠʪʘ, ʜʦʣʛʦʣʝʪʠʝ. 

 

Keywords: new epigenetics, new manageable healthy biomicrobiota, age-related diseases, 

inflammaging, biomarkers, epigenetic clocks, epigenetic and dietary protection, longevity. 

  

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʠʪʴ ʦʩʥʦʚʥʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ 

ʤʝʪʦʜʠʢʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ, ʜʠʝʪʠʯʝʩʢʦʡ ʠ ʙʠʦʤʠʢʨʦʙʠʦʪʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ 

ʠ ʜʦʣʛʦʣʝʪʠʷ ʯʝʣʦʚʝʢʘ ʨʘʟʫʤʥʦʛʦ. 

ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʩʣʝʜʫʶʱʠʝ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ, 

ʤʠʢʨʦʙʠʦʪʠʯʝʩʢʠʝ ʠ ʜʠʝʪʠʯʝʩʢʠʝ  ʧʨʦʙʣʝʤʳ: 

ɻʝʨʦʥʪʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʝʨʠʘʪʨʠʯʝʩʢʠʝ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʝ ʤʝʪʦʜʠʢʠ ʠ ʠʥʩʪʨʫʤʝʥʪʳ 

ʟʘʱʠʪʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʜʦʣʛʦʣʝʪʠʷ Homo sapiens. 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ ʥʝʡʨʦʩʝʪʠ çʤʦʟʛïʤʠʢʨʦʙʠʦʪʘè ʷʚʣʷʶʪʩʷ ʣʠ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʤʘʢʨʦʙʠʦʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ çʤʦʟʛʘïʪʝʣʘ 

(ʦʨʛʘʥʠʟʤʘ)ïʤʠʢʨʦʙʠʦʪʳè. 

ʉʦʚʨʝʤʝʥʥʘʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʘʷ, ʤʠʢʨʦʙʠʦʪʠʯʝʩʢʘʷ ʠ ʜʠʝʪʠʯʝʩʢʘʷ  ʟʘʱʠʪʘ H. sapiens ʠ 

ʤʦʟʛ H. sapiens, ʩ ʧʦʤʦʱʴʶ ʩʦʟʜʘʥʠʷ (ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ) ʥʦʚʦʡ  ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʡ 

ʟʜʦʨʦʚʦʡ ʙʠʦʤʠʢʨʦʙʠʦʪʳ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʚʥʝʜʨʝʥʠʝ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʧʦʩʪʫʣʘʪʦʚ ʧʠʪʘʥʠʷ ʦʪ 

çɿʜʦʨʦʚʦʝ ʧʠʪʘʥʠʝ ʤʘʪʝʨʠ ð ʣʫʯʰʝʝ ʥʘʯʘʣʦ ʞʠʟʥʠè ʜʦ çɿʜʦʨʦʚʦʝ ʧʠʪʘʥʠʝ ʯʝʣʦʚʝʢʘ ð 

ʦʙʝʩʧʝʯʝʥʥʦʝ ʟʜʦʨʦʚʦʝ ʩʪʘʨʝʥʠʝè ʧʦʟʚʦʣʠʪ ʵʬʬʝʢʪʠʚʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤ ʜʦʣʛʦʣʝʪʠʷ ʠ 

ʩʚʝʨʭʜʦʣʛʦʣʝʪʠʷ H. sapiens ʠ ʤʦʟʛʘ H. sapiens. 

ʕʧʠʛʝʥʝʪʠʢʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʨʘʟʚʠʪʠʠ ʦʨʛʘʥʠʟʤʘ ʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʛʝʥʦʤʘ ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʛʝʥʳ ʠ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʢʦʤʧʣʝʢʩʥʦ, ʢʘʢ ʜʚʝ 

ʥʝʨʘʟʨʳʚʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʝ ʩʠʩʪʝʤʳ, ʠ ʦʙʲʷʩʥʷʝʪ ʪʘʢʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ, ʢʘʢ 

ʧʣʘʩʪʠʯʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʤʥʦʞʝʩʪʚʘ ʬʝʥʦʪʠʧʦʚ ʥʘ ʦʩʥʦʚʝ ʦʜʥʦʛʦ ʛʝʥʦʪʠʧʘ. 

ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʦʪ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʙʝʥʢʘ ʜʦ 

ʩʪʘʨʝʥʠʷ ʚ ʙʦʣʝʝ ʧʦʟʜʥʝʤ ʚʦʟʨʘʩʪʝ. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʠ ʠʭ ʮʝʣʝʚʳʝ 

ʧʠʝɦʚʳʝ ʢʦʤʧʦʥʝʥʪʳ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʟʘʱʠʪʥʳʝ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʦʜʠʬʠʢʘʮʠʠ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ, ʧʨʠʯʝʤ ʧʠʪʘʥʠʝ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʞʠʟʥʠ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ. ʇʦʤʠʤʦ 

ʛʝʥʝʪʠʢʠ, ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʠʥʜʠʚʠʜʫʫʤʘ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʠʥʪʝʛʨʘʮʠʶ 
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ʤʥʦʛʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ, ʥʘʯʠʥʘʶʱʠʭʩʷ ʚ ʧʝʨʠʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʨʝʟ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʦʜʠʬʠʢʘʮʠʠ. 

ʄʠʢʨʦï ʠ ʤʘʢʨʦʥʫʪʨʠʝʥʪʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʬʨʫʢʪʘʤʠ ʠ ʦʚʦʱʘʤʠ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʩʭʦʜʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ɼʅʂ ʩ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤʠ 

ʧʨʝʧʘʨʘʪʘʤʠ. ɹʦʣʝʝ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʠ ʩʠʛʥʘʣʴʥʳʭ ʧʫʪʝʡ, 

ʘʢʪʠʚʠʨʫʝʤʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʧʠʱʝʚʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʦʢʘʟʳʚʘʝʪ ʧʦʪʝʥʮʠʘʣʴʥʫʶ 

ʧʦʣʴʟʫ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʜʣʷ ʥʘʰʝʛʦ ʟʜʦʨʦʚʴʷ ʠ ʩʥʠʞʝʥʠʷ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʢ ʚʦʟʨʘʩʪï

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ. ʇʠʪʘʪʝʣʴʥʘʷ (ʬʫʥʢʮʠʦʥʘʣʴʥʦïʩʙʘʣʘʥʩʠʨʦʚʘʥʥʘʷ) 

ʵʧʠʛʝʥʝʪʠʢʘ ʤʦʞʝʪ ʩʦʯʝʪʘʪʴʩʷ ʩ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʜʣʷ ʩʠʥʝʨʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʚ ʮʝʣʷʭ ʣʝʯʝʥʠʷ ʠʣʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥʘ ʜʣʷ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʩ ʮʝʣʴʶ 

ʩʥʠʞʝʥʠʷ ʙʨʝʤʝʥʠ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʧʦʪʦʤʩʪʚʘ ʧʦʩʨʝʜʩʪʚʦʤ çʵʧʠʛʝʥʝʪʠʯʝʩʢʠ 

ʟʜʦʨʦʚʦʡè ʜʠʝʪʳ. ʂʘʢ ʚ ʨʘʟʚʠʪʳʭ, ʪʘʢ ʠ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ ʦʧʪʠʤʠʟʘʮʠʷ ʨʘʮʠʦʥʘ 

ʧʠʪʘʥʠʷ ʤʘʪʝʨʝʡ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʧʨʦʙʣʝʤʦʡ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ɹʫʜʫʱʘʷ 

ʨʘʙʦʪʘ ʚ ʦʙʣʘʩʪʠ ʧʠʪʘʥʠʷ ʠ ʵʧʠʛʝʥʝʪʠʢʠ ʤʦʞʝʪ ʧʨʠʥʝʩʪʠ ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʦʣʴʟʫ 

ʦʙʱʝʩʪʚʝʥʥʦʤʫ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʶ, ʘ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ ʤʦʞʝʪ ʩʪʘʪʴ ʯʘʩʪʴʶ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʧʘʮʠʝʥʪʘ. 

ʄʦʜʠʬʠʢʘʮʠʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ʚʢʣʶʯʘʶʪ ʢʨʘʪʢʦʩʨʦʯʥʦʝ 

ʤʝʪʠʣʠʨʦʚʘʥʠʝ ʛʠʩʪʦʥʦʚ, ʘʮʝʪʠʣʠʨʦʚʘʥʠʝ, ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʝ, ʫʙʠʢʚʠʪʠʥʠʨʦʚʘʥʠʝ ʠ ʙʦʣʝʝ 

ʜʦʣʛʦʩʨʦʯʥʳʡ ʩʘʡʣʝʥʩʠʥʛ ɼʅʂ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʤʝʪʠʣʠʨʦʚʘʥʠʷ ɼʅʂ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʟʘʱʠʪʘ ʤʦʟʛʘ H. sapiens ʧʦʟʚʦʣʷʝʪ ʩ ʧʦʤʦʱʴʶ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʩʪʘʨʝʥʠʷ ʫʧʨʘʚʣʷʪʴ ʟʜʦʨʦʚʳʤ ʜʦʣʛʦʣʝʪʠʝʤ, 

ʧʦʩʨʝʜʩʪʚʦʤ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ: 

ïʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʠ ʛʠʙʨʠʜʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʣʘʩʪʝʨʘ ʚ ʜʠʘʛʥʦʩʪʠʢʝ, ʣʝʯʝʥʠʠ, 

ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ; 

ïʨʝʛʫʣʷʮʠʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʯʘʩʦʚ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ 

ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ Homo sapiens; 

ïɻ ʧʠʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʦʛʦ ʩʪʘʨʝʥʠʷ ʜʣʷ ʟʘʤʝʜʣʝʥʠʷ 

ʨʘʟʚʠʪʠʷ ʩʦʩʫʜʠʩʪʦʡ ʜʝʤʝʥʮʠʠ ʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ; 

ïʧʨʦʬʠʣʘʢʪʠʢʠ ʧʦʣʠʧʨʘʛʤʘʟʠʠ ʯʝʨʝʟ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʠʪʘʪʝʣʴʥʦʡ 

ʵʧʠʛʝʥʝʪʠʢʠ ʠ ʬʘʨʤʵʧʠʛʝʥʝʪʠʢʠ; 

ïʥʫʪʨʠʛʝʥʝʪʠʢʠ ʠ ʥʫʪʨʠʛʝʥʦʤʠʢʠ ð ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ 

çʤʦʟʛʘ ʠ ʤʠʢʨʦʙʠʦʪʳè ð ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʧʘʮʠʝʥʪʘ; 

ïʙʠʦʯʠʧʠʨʦʚʘʥʠʷ, ʥʝʡʨʦʥʥʳʭ ʠ ʤʦʟʛʦʚʳʭ ʯʠʧʦʚ, ʪʝʭʥʦʣʦʛʠʡ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ 

ʩʣʝʜʫʶʱʝʛʦ (ʥʦʚʦʛʦ) ʧʦʢʦʣʝʥʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʙʠʦʤʘʨʢʝʨʦʚ; 

ïʥʦʚʦʡ ʵʧʠʛʝʥʝʪʠʢʠ H. sapiens ʠ ʤʦʟʛʘ H. sapiens [1ï2].  

ʂʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʙʘʢʪʝʨʠʡ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʯʝʣʦʚʝʢʘ ʜʦʩʪʠʛʘʝʪ ʦʪ 10 ʪʳʩ 

ʰʪʘʤʤʦʚ ð ʜʦ 50 ʪʳʩ. ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʵʪʠʭ ʙʘʢʪʝʨʠʡ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʩʦʪʝʥ 

ʪʨʠʣʣʠʦʥʦʚ, ʘ ʩ ʚʠʨʫʩʘʤʠ ð ʧʨʝʚʳʰʘʝʪ  ʢʚʘʜʨʠʣʣʠʦʥ. ʂʦʣʠʯʝʩʪʚʦ ʛʝʥʦʚ ʚ ʭʨʦʤʦʩʦʤʘʭ ʯʝʣʦʚʝʢʘ 

ʜʦʩʪʠʛʘʝʪ 25000; ʤʠʢʨʦʛʝʥʦʤ ʚʢʣʶʯʘʝʪ ʜʦ 5ï10 ʤʣʥ ʛʝʥʦʚ. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ (ʟʘʤʝʥʘ) ʚʩʝʭ 

ʵʫʢʘʨʠʦʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʫ ʯʝʣʦʚʝʢʘ ʪʨʝʙʫʝʪ ʥʝ ʤʝʥʝʝ 20ï25 ʣʝʪ, ʟʘ ʵʪʦ ʚʨʝʤʷ ʚʩʝ ʩʠʤʙʠʦʪʠʯʝʩʢʠʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʤʝʥʷʶʪʩʷ ʥʝ ʤʝʥʝʝ ʧʷʪʠïh ʝʩʪʠ ʨʘʟ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʡ 

ʘʜʘʧʪʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʥʘʜʦʨʛʘʥʠʟʤʘ. ɹʦʣʝʝ 80% ʵʥʝʨʛʠʠ ʯʝʣʦʚʝʢʘ 

ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʚ ʤʠʪʦʭʦʥʜʨʠʷʭ, 20% ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʯʝʣʦʚʝʢʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʢʠʰʝʯʥʠʢʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 90% ʵʥʝʨʛʠʠ ʜʣʷ ʢʣʝʪʦʢ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ 

ʪʨʘʢʪʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʠʰʝʯʥʳʤʠ ʙʘʢʪʝʨʠʷʤʠ. ʀʤʝʥʥʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ  ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤ 

ʟʚʝʥʦʤ, ʩʪʘʨʪʝʨʘʤʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʘ ʟʘʪʝʤ ʵʚʦʣʶʮʠʠ ʠ ʨʘʟʥʦʦʙʨʘʟʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʞʠʟʥʠ, 

ʚʢʣʶʯʘʷ ʯʝʣʦʚʝʢʘ, ʥʘ ʥʘʰʝʡ ʧʣʘʥʝʪʝ. ʄʦʣʝʢʫʣʷʨʥʳʤʠ, ʢʣʝʪʦʯʥʳʤʠ ʠ ʩʨʝʜʦʚʳʤʠ  ʦʩʥʦʚʘʤʠ 
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ʟʜʦʨʦʚʴʷ ʠ ʜʦʣʛʦʣʝʪʠʷ ʷʚʣʷʶʪʩʷ ʤʝʪʘʛʝʥʦʤ ʠ ʵʧʠʛʝʥʦʤ ʯʝʣʦʚʝʢʘ ʠ ʧʦʣʥʦʮʝʥʥʦʩʪʴ ʠʭ ʨʝʘʣʠʟʘʮʠʠ  

ʚ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ ʝʛʦ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ [3ï6]. 

ʅʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʝ ʠ ʚʦʟʨʘʩʪ ð ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʭʨʦʥʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʨʠ 

ʢʦʪʦʨʳʭ ʠʤʝʶʪ ʤʝʩʪʦ ʪʘʢʠʝ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʢʘʢ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʛʝʥʦʤʘ ʠ 

ʵʧʠʛʝʥʦʤʘ, ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ, ʭʨʦʥʠʯʝʩʢʦʝ ʚʦʩʧʘʣʝʥʠʝ, ʫʢʦʨʦʯʝʥʠʝ ʪʝʣʦʤʝʨ, ʫʪʨʘʪʘ 

ʧʨʦʪʝʦʩʪʘʟʠʩʘ, ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʝ ʜʠʩʬʫʥʢʮʠʠ, ʢʣʝʪʦʯʥʦʝ ʩʪʘʨʝʥʠʝ, ʠʩʪʦʱʝʥʠʝ  ʩʪʚʦʣʦʚʳʭ 

ʢʣʝʪʦʢ ʠ ʥʘʨʫʰʝʥʠʝ ʤʝʞʢʣʝʪʦʯʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʥʠʮʠʠʨʫʶʪʩʷ 

ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ ʧʠʪʘʥʠʝʤ ʠ ʜʠʩʙʘʣʘʥʩʦʤ ʩʠʤʙʠʦʪʠʯʝʩʢʦʡ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʳ. 

ʉ ʚʦʟʨʘʩʪʦʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʘʢʪʠʚʥʳʝ ʨʘʜʠʢʘʣʳ/ʘʥʪʠʦʢʩʠʜʘʥʪʥʘʷ 

ʟʘʱʠʪʘ ʩʥʠʞʘʝʪʩʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʨʘʙʦʪʳ ʜʳʭʘʪʝʣʴʥʦʡ ʮʝʧʠ ʧʝʨʝʥʦʩʘ 

ʵʣʝʢʪʨʦʥʦʚ ʠ ʫʤʝʥʴʰʝʥʠʶ ʦʙʨʘʟʦʚʘʥʠʷ ɸʊʌ. ʋʚʝʣʠʯʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʘʢʪʠʚʥʳʭ ʨʘʜʠʢʘʣʦʚ 

ʢʠʩʣʦʨʦʜʘ ʠ ʣʠʧʠʜʦʚ ʚ ʤʠʪʦʭʦʥʜʨʠʷʭ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʚʨʝʞʜʝʥʠʝʤ ʬʫʥʢʮʠʡ ʧʦʩʣʝʜʥʠʭ ʠ 

ʧʨʠʚʦʜʠʪ ʢ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʛʠʙʝʣʠ ʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʢʣʝʪʦʢ. ɼʦʣʛʦʣʝʪʠʶ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʚʳʰʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʨʷʜʘ ʙʝʣʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʟʘʱʠʪʦʡ (Mn-SOD; 

Cu/Zn, SOD; ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʘʷ ʢʘʪʘʣʘʟʘ). ɸʢʪʠʚʥʳʝ ʨʘʜʠʢʘʣʳ ʫʩʠʣʠʚʘʶʪ ʧʨʦʣʠʬʝʨʘʪʠʚʥʳʝ 

ʧʨʦʮʝʩʩʳ ʠ ʚʳʞʠʚʘʝʤʦʩʪʴ ʢʣʝʪʦʢ ʚ ʦʪʚʝʪ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʩʪʨʝʩʩʳ ʠ ʩʠʛʥʘʣʳ, ʘʢʪʠʚʠʨʫʷ 

ʢʦʤʧʝʥʩʘʪʦʨʥʳʝ ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʠʝ ʦʪʚʝʪʳ [7ï11].  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʦʙʨʘʟʫʝʪʩʷ 

ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʦʙʣʘʜʘʶʱʠʭ ʥʝʡʨʦʛʦʨʤʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ [8, 11ï14]. 

ʇʦʥʠʤʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʝʥʦʤʘ, ʵʧʠʛʝʥʦʤʘ, ʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩ 

ʬʘʢʪʦʨʘʤʠ ʩʨʝʜʳ ʧʦʚʳʰʘʝʪ ʪʦʯʥʦʩʪʴ ʜʠʘʛʥʦʩʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ 

ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʜʠʝʪʳ ʠ ʚʳʷʚʣʷʪʴ ʩʨʝʜʠ ʠʟʚʝʩʪʥʳʭ ʠʣʠ ʚʥʦʚʴ ʩʦʟʜʘʥʥʳʭ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʪʝ, ʢʦʪʦʨʳʝ  ʠʤʝʶʪ ʵʧʠʛʝʥʦʤʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ [15]. 

ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʫʜʝʣʷʝʪʩʷ ʩʦʟʜʘʥʠʶ 

ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʠʱʝʚʳʭ ʨʘʮʠʦʥʦʚ ʜʣʷ ʨʦʜʠʪʝʣʝʡ (ʧʨʝʞʜʝ ʚʩʝʛʦ ʞʝʥʱʠʥ ʚ ʜʝʪʦʨʦʜʥʦʤ 

ʚʦʟʨʘʩʪʝ) ʠ ʜʝʪʝʡ ʚʦ ʚʩʝ ʧʝʨʠʦʜʳ ʠʭ ʞʠʟʥʠ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʦʭʨʘʥʝʥʠʶ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʥʦʡ ʵʢʦʣʦʛʠʠ ʙʫʜʫʱʠʭ ʤʘʪʝʨʝʡ, ʙʝʨʝʤʝʥʥʳʭ ʠ ʢʦʨʤʷʱʠʭ 

ʞʝʥʠɦʥ. ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʧʦʜʜʝʨʞʘʥʠʝ ʥʘ ʥʫʞʥʦʤ ʫʨʦʚʥʝ ʚʩʝʭ ʵʪʘʧʦʚ ʩʪʘʥʦʚʣʝʥʠʷ ʠ 

ʩʫʢʮʝʩʩʠʠ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ ʙʫʜʫʱʝʛʦ ʯʝʣʦʚʝʢʘ. ɹʦʣʝʝ ʰʠʨʦʢʦʝ  ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ 

ʦʧʪʠʤʠʟʘʮʠʠ ʧʠʱʝʚʳʭ ʨʘʮʠʦʥʦʚ ʥʘʩʝʣʝʥʠʷ ʥʘʭʦʜʷʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʧʠʱʝʚʳʝ ʨʘʮʠʦʥʳ ʩ ʫʯʝʪʦʤ ʵʪʥʠʯʝʩʢʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʠʭ ʚʦʟʨʘʩʪʘ, ʧʨʦʬʝʩʩʠʠ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʛʠʦʥʦʚ ʠʭ ʧʨʦʞʠʚʘʥʠʷ  [16].  

ʊʘʢʠʝ ʧʨʦʜʫʢʪʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ (ʨʝʛʫʣʷʨʥʦʛʦ) ʫʧʦʪʨʝʙʣʝʥʠʷ ʚ 

ʩʦʩʪʘʚʝ ʦʙʳʯʥʳʭ ʧʠʱʝʚʳʭ ʨʘʮʠʦʥʦʚ ʚʩʝʤʠ ʛʨʫʧʧʘʤʠ ʟʜʦʨʦʚʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʩʦʭʨʘʥʷʶʱʠʝ ʠ 

ʫʣʫʯʰʘʶʱʠʝ ʩʦʩʪʦʷʥʠʝ ʠʭ ʟʜʦʨʦʚʴʷ ʠ ʩʥʠʞʘʶʱʠʝ ʨʠʩʢ ʘʣʠʤʝʥʪʘʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ,  ʙʣʘʛʦʜʘʨʷ 

ʥʘʣʠʯʠʶ ʚ ʩʦʩʪʘʚʝ ʧʦʜʦʙʥʳʭ ʧʨʦʜʫʢʪʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʫʪʨʠʝʥʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʦʢʘʟʳʚʘʪʴ 

ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʵʬʬʝʢʪ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ,  ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ  ʠ/ʠʣʠ  ʧʦʚʝʜʝʥʯʝʩʢʠʝ 

ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ [16].  

ɺ ʢʘʪʝʛʦʨʠʶ  ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʦʪʥʦʩʷʪ ʧʨʦʜʫʢʪʳ, ʝʩʪʝʩʪʚʝʥʥʦ ʩʦʜʝʨʞʘʱʠʝ 

ʪʨʝʙʫʝʤʳʝ ʢʦʣʠʯʝʩʪʚʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠʥʛʨʝʜʠʝʥʪʘ ʠʣʠ ʛʨʫʧʧʳ ʠʭ; ʥʘʪʫʨʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ, 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʙʦʛʘʱʝʥʥʳʝ ʢʘʢʠʤ-ʣʠʙʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʠʥʛʨʝʜʠʝʥʪʦʤ ʠʣʠ ʛʨʫʧʧʦʡ ʠʭ; 

ʥʘʪʫʨʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ, ʠʟ ʢʦʪʦʨʳʭ ʫʜʘʣʝʥ ʢʦʤʧʦʥʝʥʪ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʡ ʧʨʦʷʚʣʝʥʠʶ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʥʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ; ʥʘʪʫʨʘʣʴʥʳʝ 

ʧʨʦʜʫʢʪʳ, ʚ ʢʦʪʦʨʳʭ ʠʩʭʦʜʥʳʝ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʥʛʨʝʜʠʝʥʪʳ ʤʦʜʠʬʠʮʠʨʦʚʘʥʳ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʦʥʠ ʥʘʯʠʥʘʶʪ ʧʨʦʷʚʣʷʪʴ ʩʚʦʶ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʫʶ ʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ 
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ʘʢʪʠʚʥʦʩʪʴ ʠʣʠ ʵʪʘ ʘʢʪʠʚʥʦʩʪʴ ʫʩʠʣʠʚʘʝʪʩʷ; ʥʘʪʫʨʘʣʴʥʳʝ ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ, ʚ ʢʦʪʦʨʳʭ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʪʝʭ ʠʣʠ ʠʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ ʙʠʦʫʩʚʦʷʝʤʦʩʪʴ ʚʭʦʜʷʱʠʭ ʚ ʥʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ  

ʠʥʛʨʝʜʠʝʥʪʦʚ  ʫʚʝʣʠʯʠʚʘʝʪʩʷ;  ʥʘʪʫʨʘʣʴʥʳʝ ʠʣʠ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʧʨʦʜʫʢʪʳ, ʢʦʪʦʨʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʙʠʥʘʮʠʠ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ, ʧʨʠʦʙʨʝʪʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴ 

ʩʦʭʨʘʥʷʪʴ ʠ ʫʣʫʯʰʘʪʴ ʬʠʟʠʯʝʩʢʦʝ ʠ ʧʩʠʭʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ ʠ/ʠʣʠ ʩʥʠʞʘʪʴ ʨʠʩʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ [17ï18]. 

ʂʠʰʝʯʥʘʷ ʤʠʢʨʦʙʠʦʪʘ ʠʛʨʘʝʪ ʞʠʟʥʝʥʥʦ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʘʭ ʟʜʦʨʦʚʴʷ 

ʯʝʣʦʚʝʢʘ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʷʟʘʣʠ ʠʟʤʝʥʝʥʠʷ ʚ ʤʠʢʨʦʙʠʦʪʝ ʢʠʰʝʯʥʠʢʘ ʩ 

ʨʘʟʚʠʪʠʝʤ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʉʨʝʜʠ ʦʛʨʦʤʥʦʛʦ ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʢʠʰʝʯʥʠʢʘ 

ʙʠʬʠʜʦʙʘʢʪʝʨʠʠ ð ʵʪʦ ʨʦʜ, ʢʦʪʦʨʳʡ ʜʦʤʠʥʠʨʫʝʪ ʚ ʢʠʰʝʯʥʠʢʝ ʟʜʦʨʦʚʳʭ ʛʨʫʜʥʳʭ ʜʝʪʝʡ, 

ʪʦʛʜʘ ʢʘʢ ʚ ʟʨʝʣʦʤ ʚʦʟʨʘʩʪʝ ʫʨʦʚʥʠ ʥʠʞʝ, ʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʳ. ʅʘʣʠʯʠʝ ʨʘʟʣʠʯʥʳʭ 

ʚʠʜʦʚ ʙʠʬʠʜʦʙʘʢʪʝʨʠʡ ʠʟʤʝʥʷʝʪʩʷ ʩ ʚʦʟʨʘʩʪʦʤ, ʦʪ ʜʝʪʩʪʚʘ ʜʦ ʛʣʫʙʦʢʦʡ ʩʪʘʨʦʩʪʠ (ʈʠʩʫʥʦʢ 1). 

Bifidobacterium longum, B. breve ʠ B. bifidum ʢʘʢ ʧʨʘʚʠʣʦ, ʜʦʤʠʥʠʨʫʶʪ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ, 

ʪʦʛʜʘ ʢʘʢ B. catenulatum, B. adolescentis ʠ, ʘ ʪʘʢʞʝ B. longum ʦʥʠ ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʫ 

ʚʟʨʦʩʣʳʭ [19]. 
 

 
 

ʈʠʩʫʥʦʢ 1. ʇʨʠ ʨʦʞʜʝʥʠʠ ʫʨʦʚʝʥʴ ʙʠʬʠʜʦʙʘʢʪʝʨʠʡ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʘʤʦʤ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ. ɺ 

ʩʣʫʯʘʷʭ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʜʝʪʦʨʦʞʜʝʥʠʷ ʵʪʦ ʯʠʩʣʦ ʥʘʠʙʦʣʝʝ ʚʝʣʠʢʦ ʧʨʠ ʨʦʞʜʝʥʠʠ [19]. 

 

ʋʙʝʜʠʪʝʣʴʥʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʘʣʠʯʠʝ ʦʢʥʘ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚ ʨʘʥʥʝʡ 

ʞʠʟʥʠ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʦʛʦ ʠʟʤʝʥʝʥʠʷ ʚ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʥʦʡ ʢʦʣʦʥʠʟʘʮʠʠ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ 

ʠʤʤʫʥʥʦʡ ʜʠʩʨʝʛʫʣʷʮʠʠ, ʢʦʪʦʨʘʷ ʧʨʝʜʨʘʩʧʦʣʘʛʘʝʪ ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʭʦʟʷʝʚ ʢ ʟʘʙʦʣʝʚʘʥʠʶ. 

ʍʦʪʷ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʤʠʢʨʦʙʥʦʡ ʩʫʢʮʝʩʩʠʠ ʚ ʧʝʨʚʳʡ ʛʦʜ ʞʠʟʥʠ ʙʳʣʠ 

ʯʘʩʪʠʯʥʦ ʦʧʨʝʜʝʣʝʥʳ ʚ ʢʦʥʢʨʝʪʥʳʭ ʯʝʣʦʚʝʯʝʩʢʠʭ ʛʨʫʧʧʘʭ, ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʝ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʦʨʦʛʠ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʵʪʠ 

ʤʠʢʨʦʙʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʥʝʠʟʚʝʩʪʥʳ. ʋʩʪʘʥʦʚʣʝʥʳ, ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʩʚʷʟʠ 

ʤʝʞʜʫ ʚʨʝʤʝʥʥʦʡ ʤʦʟʘʠʢʦʡ ʤʠʢʨʦʙʥʦʡ ʢʦʣʦʥʠʟʘʮʠʠ ʢʠʰʝʯʥʠʢʘ ʠ ʟʘʚʠʩʷʱʠʤʠ ʦʪ ʚʦʟʨʘʩʪʘ 

ʠʤʤʫʥʥʳʤʠ ʬʫʥʢʮʠʷʤʠ, ʢʦʪʦʨʳʝ ʟʘʚʠʩʷʪ ʦʪ ʥʠʭ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʩʣʦʞʥʦʡ 

ʵʢʦʩʠʩʪʝʤʦʡ ʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʦʡ ʭʦʟʷʠʥʘ ʚʝʜʝʪ ʢ ʧʦʥʠʤʘʥʠʶ ʚʘʞʥʦʩʪʠ ʪʝʤʧʦʨʘʣʴʥʦ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʩʪʨʫʢʪʫʨ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʢʣʶʯʝʚʳʭ ʛʨʫʧʧ ʠ ʤʝʞʮʘʨʩʪʚʝʥʥʳʭ ʤʠʢʨʦʙʥʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʜʣʷ ʵʢʦʩʠʩʪʝʤʥʳʭ ʬʫʥʢʮʠʡ ʠʤʝʝʪ ʙʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʠ/ʠʣʠ ʫʣʫʯʰʝʥʠʝ 

ʨʘʟʚʠʪʠʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʡ. 
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ɺ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʚʳʷʚʣʝʥʠʝ ʢʨʠʪʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʠ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʤʠʢʨʦʙʠʦʤʘ, ʧʦʟʚʦʣʠʪ ʨʘʟʨʘʙʦʪʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ 

ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʠ/ʠʣʠ ʫʣʫʯʰʝʥʠʝ ʨʘʟʚʠʪʠʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʧʨʦʬʠʣʘʢʪʠʢʫ ʟʘʙʦʣʝʚʘʥʠʡ. 

ɺʳʧʦʣʥʝʥ ʦʛʨʦʤʥʳʡ ʦʙʲʝʤ ʨʘʙʦʪʳ, ʯʪʦʙʳ ʧʦʥʷʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʦʪ ʤʠʢʨʦʙʠʦʤʘ 

ʢʠʰʝʯʥʠʢʘ ʨʝʙʝʥʢʘ, ʤʥʦʛʦʝ ʝʱʝ ʧʨʝʜʩʪʦʠʪ ʚʳʷʩʥʠʪʴ ʦ ʢʦʥʢʨʝʪʥʳʭ ʤʝʭʘʥʠʟʤʘʭ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ 

ʵʪʫ ʧʦʜʛʦʪʦʚʢʫ (ʈʠʩʫʥʦʢ 2). ʋʣʫʯʰʝʥʠʝ ʥʘʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʜʦʣʞʝʥʠʷ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʩʦʚʤʝʩʪʥʳʭ ʫʩʠʣʠʡ ʠʤʤʫʥʦʣʦʛʦʚ, ʤʠʢʨʦʙʠʦʣʦʛʦʚ, 

ʢʣʠʥʠʮʠʩʪʦʚ, ʙʠʦʠʥʬʦʨʤʘʪʠʢʦʚ ʠ ʵʢʦʣʦʛʦʚ [20]. 
 

 
 

ʈʠʩʫʥʦʢ 2. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʙʘʢʪʝʨʠʘʣʴʥʳʝ (ʢʨʫʛʠ) ʠ ʛʨʠʙʢʦʚʳʝ (ʪʨʝʫʛʦʣʴʥʠʢʠ) 

ʪʘʢʩʦʥʳ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 6 ʤʝʩʷʮʝʚ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. ʈʘʟʤʝʨ ʢʨʫʛʘ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʦʪʥʦʩʠʪʝʣʴʥʦʤʫ 

ʦʙʠʣʠʶ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʪʘʢʩʦʥʦʚ [20]. 

 

ʂʠʰʝʯʥʘʷ ʤʠʢʨʦʙʠʦʪʘ ð ʵʪʦ ʜʠʥʘʤʠʯʥʘʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʝʞʝʜʥʝʚʥʦ ʧʝʨʝʩʪʨʘʠʚʘʝʪʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʠʱʝʚʳʤ ʨʘʮʠʦʥʦʤ.  

ʄʠʢʨʦʙʠʦʪʘ ʤʣʘʜʝʥʮʝʚ ʠ ʚʟʨʦʩʣʳʭ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʧʠʱʝʚʘʨʝʥʠʷ) ʠ ʜʦʣʞʥʘ ʙʳʪʴ ʩʧʦʩʦʙʥʘ ʩʥʘʙʞʘʪʴ ʭʦʟʷʠʥʘ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʤʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤʠ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʤʦʣʝʢʫʣʘʤʠ, ʢʦʪʦʨʳʝ ʥʝ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʦʩʥʦʚʥʦʤ ʚ ʨʘʮʠʦʥʝ ʠ ʥʝ ʧʨʦʠʟʚʦʜʷʪʩʷ ʩʘʤʠʤ ʭʦʟʷʠʥʦʤ (ʈʠʩʫʥʦʢ 3). 

ʇʦʛʣʦʱʝʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʫʨʦʚʥʝ ʢʠʰʝʯʥʦʛʦ ʙʘʨʴʝʨʘ, ʦʙʰʠʨʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʵʧʠʪʝʣʠʷ ʦʢʦʣʦ 400 ʤ2 ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʧʣʦʪʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʤʝʞʜʫ 

ʷʯʝʡʢʘʤʠ. ɿʜʦʨʦʚʘʷ ʤʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ ʤʦʞʝʪ ʤʦʜʫʣʠʨʦʚʘʪʴ ʤʝʪʘʙʦʣʠʟʤ ʭʦʟʷʠʥʘ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ ʨʝʛʫʣʠʨʦʚʢʦʡ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʟʤʝʥʝʥʥʳʡ ʩʦʩʪʘʚ ʤʠʢʨʦʙʠʦʪʳ ʙʫʜʝʪ 

ʧʦʜʘʚʘʪʴ ʘʙʝʨʨʘʥʪʥʳʡ ʩʠʛʥʘʣ ʢʣʝʪʢʘʤ-ʭʦʟʷʝʚʘʤ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʥʘʨʫʰʝʥʠʶ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ 

[21]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʤʘʣʦ ʯʪʦ ʠʟʚʝʩʪʥʦ ʦʙ ʦʪʜʘʣʝʥʥʦʤ ʚʣʠʷʥʠʠ ʵʪʠʭ ʙʘʢʪʝʨʠʡ ʥʘ 

ʵʫʢʘʨʠʦʪʠʯʝʩʢʫʶ ʵʧʠʛʝʥʝʪʠʯʝʩʢʫʶ ʨʝʛʫʣʷʮʠʶ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ 

ʤʝʪʠʣʠʨʦʚʘʥʠʝ ɼʅʂ ʠ ʢʦʚʘʣʝʥʪʥʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʛʠʩʪʦʥʦʚ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʪʨʘʥʩʢʨʠʧʮʠʶ 

ʛʝʥʦʚ, ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ ʧʠʪʘʥʠʝʤ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʢʘʢ ʥʝʜʦʩʪʘʪʦʯʥʦʝ, ʪʘʢ ʠ ʠʟʙʳʪʦʯʥʦʝ 

ʧʠʪʘʥʠʝ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ/ʠʣʠ ʣʘʢʪʘʮʠʠ ʠʥʜʫʮʠʨʫʶʪ ʫʩʪʦʡʯʠʚʳʝ ʤʦʜʠʬʠʢʘʮʠʠ 

ʧʦʪʦʤʩʪʚʘ ʯʝʨʝʟ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ  ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʦʚʘʥʠʷ. ʉʚʷʟʴ ʤʝʞʜʫ ʤʠʢʨʦʙʠʦʪʦʡ 

ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤʠ ʤʦʜʠʬʠʢʘʮʠʷʤʠ ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʠʩʩʣʝʜʦʚʘʥʘ. ʕʧʠʛʝʥʝʪʠʢʘ 

ʧʨʦʷʚʣʷʝʪ ʫʥʘʩʣʝʜʦʚʘʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ çʵʧʠʛʝʥʝʪʠʯʝʩʢʦʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝè), ʠʤʝʥʥʦ ʢʣʝʪʦʯʥʦʝ ʤʠʢʨʦʦʢʨʫʞʝʥʠʝ (ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʧʦʚʝʨʭʥʦʩʪʥʳʝ 
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ʘʥʪʠʛʝʥʳ ʠ ʩʝʢʨʝʪʠʨʫʝʤʳʝ ʙʝʣʢʠ, ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʠʟ ʙʘʢʪʝʨʠʡ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʤʦʣʝʢʫʣʳ, ʧʦʩʪʫʧʘʶʱʠʝ ʯʝʨʝʟ ʜʠʝʪʫ ʠ ʦʙʨʘʙʘʪʳʚʘʝʤʳʝ ʢʠʰʝʯʥʦʡ 

ʤʠʢʨʦʙʠʦʪʦʡ) ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ ʦʪ ʦʜʥʦʛʦ ʧʦʢʦʣʝʥʠʷ ʢ ʜʨʫʛʦʤʫ [21].  

 

 

ʈʠʩʫʥʦʢ 3. ʉʭʝʤʘʪʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʢʦʣʦʥʠʟʘʮʠʠ ʢʠʰʝʯʥʠʢʘ ʩʠʤʙʠʦʥʪʥʳʤʠ 

ʙʘʢʪʝʨʠʷʤʠ ʥʘʯʠʥʘʷ ʩ ʵʤʙʨʠʦʥʘʣʴʥʦʡ ʩʨʝʜʳ ʚ ʫʪʨʦʙʝ ʤʘʪʝʨʠ ʚʧʣʦʪʴ ʜʦ ʨʘʥʥʝʛʦ ʧʝʨʠʦʜʘ ʞʠʟʥʠ ʠ ʦʪ 

ʤʣʘʜʝʥʮʝʚ ʜʦ ʚʟʨʦʩʣʳʭ ʦʩʦʙʝʡ [21]. 

 

çʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʧʘʤʷʪʴè ʙʫʜʝʪ ʜʦʩʪʘʚʣʷʪʴ ʧʨʷʤʳʝ ʠ ʩʣʫʯʘʡʥʳʝ ʩʠʛʥʘʣʳ ʚ 

ʮʝʣʝʚʫʶ ʷʯʝʡʢʫ (ʣʝʚʘʷ ʧʘʥʝʣʴ) (ʈʠʩʫʥʦʢ 4). ʇʦʩʣʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʣʝʪʦʢ 

(ʥʘʧʨʠʤʝʨ, ʨʘʩʪʚʦʨʠʤʦʝ ʙʘʢʪʝʨʠʘʣʴʥʦʝ ʩʦʝʜʠʥʝʥʠʝ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʝʝ ʩ ʨʝʮʝʧʪʦʨʥʳʤ 

ʢʦʤʧʣʝʢʩʦʤ ʢʣʝʪʦʯʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ) ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʝ ʧʫʪʠ ʘʢʪʠʚʘʮʠʠ ʩʠʛʥʘʣʘ ʙʫʜʫʪ 

ʤʦʜʫʣʠʨʦʚʘʪʴʩʷ (ʥʘʧʨʠʤʝʨ, ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʝ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʙʝʣʢʦʚ ʢʠʥʘʟʘʤʠ, 

ʷʜʝʨʥʘʷ ʪʨʘʥʩʣʦʢʘʮʠʷ ʬʘʢʪʦʨʦʚ ʪʨʘʥʩʢʨʠʧʮʠʠ), ʪʝʤ ʩʘʤʳʤ ʚʣʠʷʷ ʥʘ ʙʘʣʘʥʩ ʤʝʞʜʫ 

ʘʢʪʠʚʘʮʠʝʡ ʠ ʛʝʥʝʪʠʯʝʩʢʠʤ ʙʣʦʢʠʨʦʚʘʥʠʝʤ ʪʨʘʥʩʢʨʠʧʮʠʠ ʤʝʪʠʣʠʨʦʚʘʥʠʝʤ ɼʅʂ ʠ ʥʢʈʅʂ. 

ʅʫʢʣʝʦʩʦʤʳ ʩʦʩʪʦʷʪ ʠʟ  ʛʠʩʪʦʥʦʚ ʠ ʜʚʫʭʮʝʧʦʯʝʯʥʦʡ ɼʅʂ. ʂʦʛʜʘ ʜʠʥʫʢʣʝʦʪʠʜʳ CpG 

ʥʝʵʪʠʣʠʨʫʶʪʩʷ ʚ ʦʙʣʘʩʪʠ ʧʨʦʤʦʪʦʨʘ ʛʝʥʘ, ʈʅʂ-ʧʦʣʠʤʝʨʘʟʘ (ʈʅʂʧʦʣ) ʤʦʞʝʪ ʩʚʷʟʳʚʘʪʴ ʠ 

ʘʢʪʠʚʠʨʦʚʘʪʴ ʪʨʘʥʩʢʨʠʧʮʠʶ (ʩʧʨʘʚʘ). ʄʝʪʠʣʠʨʦʚʘʥʠʝ CpG-ʜʠʥʫʢʣʝʦʪʠʜʦʚ (ʢʨʘʩʥʳʝ 

ʩʠʤʚʦʣʳ) ʤʝʪʠʣʪʨʘʥʩʬʝʨʘʟʘʤʠ ɼʅʂ ʨʝʢʨʫʪʠʨʫʝʪ ʛʠʩʪʦʥʜʠʘʮʝʪʠʣʘʟʫ (HDAC) / ʛʠʩʪʦʥʦʚʳʡ 

ʢʦʤʧʣʝʢʩ ʤʝʪʠʣʪʨʘʥʩʬʝʨʘʟʳ (HMT), ʢʦʪʦʨʳʡ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʫʜʘʣʠʪ ʘʮʝʪʠʣʴʥʳʝ ʛʨʫʧʧʳ ʠʟ 

ʛʠʩʪʦʥʦʚ ʠ ʤʝʪʠʣʠʨʫʝʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʪʘʪʢʠ, ʦʙʱʠʡ ʵʬʬʝʢʪ ʢʦʪʦʨʳʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʧʦʜʘʚʣʝʥʠʠ ʪʨʘʥʩʢʨʠʧʮʠʠ. ʇʦʢʘʟʘʥʘ ʪʘʢʞʝ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʘʷ ʠ/ʠʣʠ ʪʨʘʥʩʣʷʮʠʦʥʥʘʷ 

ʠʥʪʝʨʬʝʨʝʥʮʠʷ ʥʝʢʦʜʠʨʫʶʱʝʡ ʈʅʂ (ʥʢʈʅʂ) [21]. 

ʀʩʩʣʝʜʦʚʘʥʦ [21], ʯʪʦ ʧʝʨʝʜʘʯʘ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʦʜʥʦʛʦ ʧʦʢʦʣʝʥʠʷ ʢ 

ʜʨʫʛʦʤʫ ʦʩʥʦʚʘʥʘ ʥʘ ɼʅʂ, ʪʦ ʥʘʠʙʦʣʝʝ ʥʘʩʣʝʜʫʝʤʳʝ ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ, ʪʘʢʠʝ ʢʘʢ 

ʭʨʦʥʠʯʝʩʢʠʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʥʝ ʩʚʷʟʘʥʳ ʩ ʛʝʥʝʪʠʯʝʩʢʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ɼʅʂ. ʅʝʛʝʥʝʪʠʯʝʩʢʘʷ ʥʘʩʣʝʜʫʝʤʦʩʪʴ ʤʦʞʝʪ ʠʤʝʪʴ ʥʝʩʢʦʣʴʢʦ ʧʨʠʯʠʥ, 

ʚʢʣʶʯʘʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʡ, ʨʦʜʠʪʝʣʴʩʢʠʡ ʵʬʬʝʢʪ, ʘʜʘʧʪʠʚʥʦʝ ʩʦʮʠʘʣʴʥʦʝ ʦʙʫʯʝʥʠʝ ʠ ʚʣʠʷʥʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ. ʈʘʟʣʠʯʝʥʠʝ ʵʪʠʭ ʧʨʠʯʠʥ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʘʟʨʝʰʝʥʠʷ 

ʦʩʥʦʚʥʳʭ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʟʘʛʘʜʦʢ.  
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ʈʠʩʫʥʦʢ 4. ʉʚʷʟʴ ʤʝʞʜʫ ʤʠʢʨʦʙʠʦʪʦʡ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤʠ ʤʦʜʠʬʠʢʘʮʠʷʤʠ [21]. 

 

ʋʙʝʜʠʪʝʣʴʥʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʠʟʤʝʥʝʥʠʷ ʚ ʵʢʩʧʨʝʩʩʠʠ ɼʅʂ ʯʝʨʝʟ 

ʨʘʟʣʠʯʥʳʝ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ, ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ, ʩʦ ʩʭʦʜʩʪʚʦʤ ʤʝʞʜʫ 

ʨʦʜʠʪʝʣʷʤʠ ʠ ʧʦʪʦʤʩʪʚʦʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤ ʟʘʙʦʣʝʚʘʥʠʷʤ. 

ʉʨʝʜʠ ʥʝʛʝʥʝʪʠʯʝʩʢʠʭ ʥʘʩʣʝʜʫʝʤʳʭ ʧʨʠʟʥʘʢʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʦʙʲʷʩʥʷʝʪ 

ʜʦʣʛʦʩʨʦʯʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʚʦ ʚʟʨʦʩʣʦʤ ʚʦʟʨʘʩʪʝ. ʇʠʪʘʥʠʝ ʤʦʞʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʥʝʘʜʝʢʚʘʪʥʫʶ ʤʠʢʨʦʙʠʦʪʫ 

ʢʠʰʝʯʥʠʢʘ (ʜʠʩʙʠʦʟ), ʚʳʟʳʚʘʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʝ ʜʝʨʝʛʫʣʠʨʦʚʘʥʠʝ ʪʨʘʥʩʢʨʠʧʮʠʠ, ʢʦʪʦʨʦʝ 

ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʧʨʠ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ. ɼʠʩʙʠʦʟ ʤʦʞʝʪ ʙʳʪʴ 

ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʥʘʩʣʝʜʫʝʤʳʭ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʧʘʪʪʝʨʥʦʚ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ʩʚʷʟʠ ʩ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ʇʦʩʣʝʜʥʠʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ, 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʛʠʧʦʪʝʟʫ ʦ ʪʦʤ, ʯʪʦ ʤʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʤʦʣʝʢʫʣʷʨʥʦʤʫ ʧʝʨʝʢʨʝʩʪʥʦʤʫ ʩʪʦʣʢʥʦʚʝʥʠʶ ʤʝʞʜʫ ʙʘʢʪʝʨʠʷʤʠ ʠ ʦʢʨʫʞʘʶʱʠʤʠ ʢʣʝʪʢʘʤʠ-

ʭʦʟʷʝʚʘʤʠ, ʢʦʪʦʨʦʝ ʢʦʥʪʨʦʣʠʨʫʝʪ ʧʘʪʦʣʦʛʠʯʝʩʢʫʶ ʵʧʠʛʝʥʝʪʠʯʝʩʢʫʶ ʩʠʛʥʘʪʫʨʫ. 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʧʘʤʷʪʴ ð ʵʪʦ ʦʩʥʦʚʥʦʡ ʨʝʛʫʣʷʪʦʨ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʩʠʛʥʘʪʫʨ, ʪʝʤ 

ʩʘʤʳʤ ʫʢʘʟʳʚʘʷ, ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʧʨʠʯʠʥʳ ʥʝʛʝʥʝʪʠʯʝʩʢʦʡ ʥʘʩʣʝʜʫʝʤʦʩʪʠ ʤʦʛʫʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʚ ʩʣʦʞʥʳʭ ʧʫʪʷʭ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʩʣʝʜʦʚʘʥʠʷ (ʈʠʩʫʥʢʠ 5ï6). 

 
ʈʠʩʫʥʦʢ 5. ʇʦʩʣʝʜʩʪʚʠʷ ʜʠʩʨʝʛʫʣʷʮʠʠ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ. 
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ʈʠʩʫʥʦʢ 6. ʆʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, ʦʢʘʟʳʚʘʶʱʠʝ ʚʣʠʷʥʠʝ ʥʘ ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ. 

 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʦʩʥʦʚʥʦʝ ʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʯʝʣʦʚʝʢʘ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ʍʦʪʷ ʥʝʢʦʪʦʨʳʝ 

ʠʟ ʥʠʭ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ ʜʣʷ ʟʜʦʨʦʚʴʷ ʠ ʧʦʚʝʜʝʥʠʷ, ʜʨʫʛʠʝ ʤʦʛʫʪ ʙʳʪʴ ʚʨʝʜʥʳʤʠ ʠ ʤʝʰʘʪʴ 

ʪʝʣʫ ʠ ʛʦʣʦʚʥʦʤʫ ʤʦʟʛʫ, ʩʦʟʜʘʚʘʷ ʜʠʩʙʘʣʘʥʩ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʢʘʢ ʙʦʣʝʟʥʴ ʠʣʠ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʙʣʘʛʦʪʚʦʨʥʳʭ ʚʣʠʷʥʠʡ 

ʚʢʣʶʯʘʶʪ ʬʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ, ʤʠʢʨʦʙʠʦʤ (ʧʦʣʝʟʥʳʝ ʢʠʰʝʯʥʳʝ ʙʘʢʪʝʨʠʠ) ʠ 

ʘʣʴʪʝʨʥʘʪʠʚʥʫʶ ʤʝʜʠʮʠʥʫ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʨʝʜʥʳʝ ʚʣʠʷʥʠʷ ʚʢʣʶʯʘʶʪ ʚʦʟʜʝʡʩʪʚʠʝ 

ʪʦʢʩʠʯʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʥʘʨʢʦʪʠʢʦʚ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷ. ʊʘʢʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʜʠʝʪʘ, 

ʩʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʬʠʥʘʥʩʦʚʦʝ ʧʦʣʦʞʝʥʠʝ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʩʦʮʠʘʣʴʥʳʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʠ ʚʦʟʜʝʡʩʪʚʠʝ ʙʦʣʝʟʥʠ, ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ 

ʙʣʘʛʦʪʚʦʨʥʦʝ ʠʣʠ ʚʨʝʜʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ ʜʦʧʦʣʥʷʝʪ ʠ ʬʦʨʤʠʨʫʝʪ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ.  

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʧʘʤʷʪʴ ʙʫʜʝʪ ʦʩʪʘʚʘʪʴʩʷ ʩʪʘʙʠʣʴʥʦʡ, ʢʦʛʜʘ ʨʘʮʠʦʥ ʧʠʪʘʥʠʷ ʠ 

ʤʠʢʨʦʙʠʦʪʘ ʦʩʪʘʶʪʩʷ ʧʦʯʪʠ ʥʝʠʟʤʝʥʥʳʤʠ. ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʤʦʜʝʣʠ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʠʟʚʝʩʪʥʦ ʢʘʢ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʚʝʨʦʷʪʥʦ, ʷʚʣʷʝʪʩʷ ʥʝ ʙʦʣʝʝ ʯʝʤ 

ʥʝʛʝʥʝʪʠʯʝʩʢʦʡ ʥʘʩʣʝʜʫʝʤʦʡ ʩʠʛʥʘʪʫʨʦʡ, ʚʦʟʥʠʢʘʶʱʝʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʦʣʝʢʫʣʷʨʥʦʛʦ 

ʩʢʨʝʱʠʚʘʥʠʷ ʤʝʞʜʫ ʧʨʦʢʘʨʠʦʪʘʤʠ ʢʠʰʝʯʥʠʢʘ (ʤʝʪʘʙʦʣʠʪʦʤ ʤʠʢʨʦʙʠʦʪʳ) ʠ 

ʵʫʢʘʨʠʦʪʠʯʝʩʢʠʤʠ ʢʣʝʪʢʘʤʠ. ʕʪʘ ʧʝʨʝʢʨʝʩʪʥʘʷ ʧʦʤʝʭʘ ʚʳʟʚʘʣʘ ʙʳ ʥʝʧʨʝʨʳʚʥʫʶ 

ʧʝʨʝʩʪʨʦʡʢʫ ʢʣʝʪʦʯʥʳʭ ʛʝʥʦʚ ʯʝʨʝʟ ʘʢʪʠʚʘʮʠʶ ʩʠʛʥʘʣʴʥʳʭ ʧʫʪʝʡ ʚ ʢʣʝʪʢʘʭ-ʭʦʟʷʝʚʘʭ, ʪʝʤ 

ʩʘʤʳʤ ʢʦʥʪʨʦʣʠʨʫʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʫʶ ʩʠʛʥʘʪʫʨʫ. ʕʧʠʛʝʥʝʪʠʢʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʩʣʝʜʦʚʘʥʘ ʙʦʣʝʝ 

ʠʣʠ ʤʝʥʝʝ ʧʨʦʩʪʳʤ ʩʧʦʩʦʙʦʤ, ʠʟʫʯʘʷ ʩʠʛʥʘʪʫʨʫ ʟʘʙʦʣʝʚʘʥʠʡ, ʚʣʠʷʥʠʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʧʘʤʷʪʠ ʛʦʨʘʟʜʦ ʪʨʫʜʥʝʝ ʨʘʩʰʠʬʨʦʚʘʪʴ ʠʟ-ʟʘ ʚʦʚʣʝʯʝʥʠʷ ʤʥʦʛʠʭ ʧʝʨʝʤʝʥʥʳʭ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʦʯʝʥʴ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʟʣʠʯʘʪʴ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʥʳʤ ʠ ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʩʦʚʤʝʩʪʥʳʤ ʷʚʣʝʥʠʝʤ ʚ ʪʨʠʘʜʝ çʜʠʝʪʝïʤʠʢʨʦʙʠʦʪʝïɻ ʧʠʛʝʥʝʪʠʢʝè [21].  

ʆʙʘ ʭʦʟʷʠʥʘ ʢʣʝʪʢʠ ʠ ʤʠʢʨʦʙʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʯʝʨʝʟ ʤʥʦʞʝʩʪʚʦ 

ʤʦʣʝʢʫʣ ʠ ʤʝʭʘʥʠʟʤʦʚ (ʈʠʩʫʥʦʢ 7), ʢʦʪʦʨʳʝ ʟʘʚʠʩʷʪ ʦʪ ʩʧʦʩʦʙʥʦʩʪʠ ʦʙʦʠʭ ʪʠʧʦʚ ʷʯʝʝʢ 

ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ (1) ʜʘʥʥʦʡ ʩʨʝʜʝ, ʪʦ ʝʩʪʴ ʢʠʰʝʯʥʠʢʫ ʭʦʟʷʠʥʘ; (2) a ʧʨʠ ʣʝʯʝʥʠʠ, ʪ. ʝ. 

ʩʧʝʮʠʘʣʴʥʦʤ ʨʘʮʠʦʥʝ ʧʠʪʘʥʠʷ; ʠʣʠ (3) ʧʨʠ ʚʦʩʧʘʣʝʥʠʠ ʢʠʰʝʯʥʠʢʘ. ʕʪʠ ʤʝʭʘʥʠʟʤʳ ʷʚʣʷʶʪʩʷ 

ʛʠʙʢʠʤʠ (4), (5), ʧʦʩʢʦʣʴʢʫ ʙʘʢʪʝʨʠʠ, ʦʩʦʙʝʥʥʦ ʧʘʪʦʙʠʦʪʳ, ʠʩʧʦʣʴʟʫʶʪ ʩʚʦʡ ʩʧʷʱʠʡ ʘʨʩʝʥʘʣ 

ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ  ʭʦʟʷʠʥʘ [22].  
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ʈʠʩʫʥʦʢ 7. ʆʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʠʘʣʦʛʘ ʤʝʞʜʫ ʭʦʟʷʠʥʦʤ ʠ ʢʠʰʝʯʥʠʢʦʤ ʜʣʷ 

ʠʥʜʫʢʮʠʠ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʠʥʬʝʢʮʠʡ [22]. 

 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [23], ʫʩʪʘʥʦʚʣʝʥʘ ʩʠʣʴʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʤʠʢʨʦʙʠʦʪʦʡ ʢʠʰʝʯʥʠʢʘ ʠ 

ʤʥʦʛʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʯʝʣʦʚʝʢʘ, ʠ ʧʦʥʠʤʘʥʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʝʨʝʢʨʝʩʪʥʳʭ ʩʚʷʟʝʡ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʭʦʟʷʠʥʘ ʠ ʤʠʢʨʦʙʘ ʚ ʢʠʰʝʯʥʠʢʝ ʩʪʘʣʦ ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ, 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʠʣʠ ʪʝʨʘʧʠʠ ʟʘʙʦʣʝʚʘʥʠʡ. ɼʠʝʪʘ, ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʝ 

ʬʘʢʪʦʨʳ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʩʪʠʤʫʣʳ ʠʛʨʘʶʪ ʜʦʤʠʥʠʨʫʶʱʫʶ ʨʦʣʴ ʚ ʤʦʜʫʣʷʮʠʠ ʤʠʢʨʦʙʥʳʭ 

ʢʦʤʧʦʟʠʮʠʡ ʢʠʰʝʯʥʠʢʘ. ʌʘʢʪʦʨʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʵʧʠʪʝʣʠʝʤ, ʚʢʣʶʯʘʷ ʚʨʦʞʜʝʥʥʳʝ ʠʤʤʫʥʥʳʝ 

ʩʝʥʩʦʨʳ, ʘʥʪʠʤʠʢʨʦʙʥʳʝ ʧʝʧʪʠʜʳ, ʩʣʠʟʠʩʪʳʡ ʙʘʨʴʝʨ, ʩʝʢʨʝʪʦʨʥʳʝ IgAs, ʵʧʠʪʝʣʠʘʣʴʥʳʝ 

ʤʠʢʨʦʚʦʨʩʠʥʢʠ, ʵʧʠʪʝʣʠʘʣʴʥʳʝ ʧʣʦʪʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʤʝʪʘʙʦʣʠʟʤ ʵʧʠʪʝʣʠʷ, ʢʠʩʣʦʨʦʜʥʳʡ 

ʙʘʨʴʝʨ ʠ ʜʘʞʝ ʤʠʢʨʦʈʅʂ ʫʯʘʩʪʚʫʶʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʠʢʨʦʙʠʦʪʳ. ʋʢʘʟʘʥʥʳʝ ʬʘʢʪʦʨʳ, 

ʢʣʝʪʦʯʥʦʛʦ ʢʠʰʝʯʥʦʛʦ ʵʧʠʪʝʣʠʷ ʩʝʣʝʢʪʠʚʥʦ çʚʳʙʠʨʘʶʪè ʤʠʢʨʦʙʳ ʠ ʚʣʠʷʶʪ ʥʘ ʤʠʢʨʦʙʥʳʡ 

ʩʦʩʪʘʚ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʢʦʥʪʨʦʣʷ ʤʥʦʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʢʣʠʥʠʯʝʩʢʦʛʦ ʫʩʧʝʭʘ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ 

ʬʝʢʘʣʴʥʦʡ ʤʠʢʨʦʙʠʦʪʳ [23]. 

ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʩʦʠʟʤʝʨʠʤʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, 

ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ ʯʝʣʦʚʝʯʝʩʢʫʶ ʤʠʢʨʦʙʠʦʪʫ, ʷʚʣʷʶʪʩʷ ʥʝ ʧʨʦʩʪʦ ʧʘʩʩʘʞʠʨʘʤʠ ʚ ʭʦʟʷʠʥʝ, 

ʥʦ ʤʦʛʫʪ ʬʘʢʪʠʯʝʩʢʠ ʫʧʨʘʚʣʷʪʴ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʬʫʥʢʮʠʷʤʠ [24]. ʄʠʢʨʦʙʠʦʪʘ ʠ ʝʝ 

ʤʠʢʨʦʙʠʦʤʘ, ʢʘʢ ʫʩʪʘʥʦʚʣʝʥʦ, ʠʤʝʶʪ ʥʝ ʪʦʣʴʢʦ ʘʩʩʦʮʠʘʮʠʶ, ʥʦ ʠ ʢʣʶʯʝʚʫʶ ʤʦʜʫʣʠʨʫʶʱʫʶ 

ʨʦʣʴ. ɹʣʘʛʦʜʘʨʷ ʣʫʯʰʝʤʫ ʧʦʥʠʤʘʥʠʶ ʤʝʭʘʥʠʟʤʦʚ ʠ ʚʢʣʘʜʘ ʤʠʢʨʦʙʠʦʪʳ ʚ ʵʪʠ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʙʫʜʫʪ ʨʘʟʨʘʙʦʪʘʥʳ ʥʦʚʳʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʠ ʩʪʨʘʪʝʛʠʠ ʜʣʷ ʤʦʜʫʣʠʨʦʚʘʥʠʷ 

ʤʠʢʨʦʙʠʦʪʳ ʜʣʷ ʣʝʯʝʥʠʷ ʠʣʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ 

ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʢʨʦʙʠʦʤʳ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʢʠʰʝʯʥʠʢʦʤ, ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʦʙʳʯʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ. ɺ ʙʫʜʫʱʝʤ ʙʫʜʝʪ 

ʧʨʦʚʦʜʠʪʴʩʷ  ʩʪʨʘʪʠʬʠʢʘʮʠʷ ʧʘʮʠʝʥʪʦʚ ʙʦʣʝʝ ʪʦʯʥʦ ʜʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ 

(ʈʠʩʫʥʦʢ 8). ɿʘʙʦʣʝʚʘʥʠʷ ʧʝʯʝʥʠ ʠ ʤʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ. ʇʝʯʝʥʴ ʧʦʣʫʯʘʝʪ 70% ʩʚʦʝʛʦ 

ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʠʟ ʢʠʰʝʯʥʠʢʘ ʯʝʨʝʟ ʧʦʨʪʘʣʴʥʫʶ ʚʝʥʫ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʥʘ ʧʦʩʪʦʷʥʥʦ 

ʧʦʜʚʝʨʛʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʢʠʰʝʯʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ ʠ ʭʨʦʥʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʧʝʯʝʥʠ 

ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ. ɼʠʩʙʠʦʟ ʢʠʰʝʯʥʠʢʘ, ʮʝʣʦʩʪʥʦʩʪʴ ʢʠʰʝʯʥʦʛʦ ʙʘʨʴʝʨʘ ʠ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ2. 2020 

https://doi.org/10.33619/2414-2948/51 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 77 

 

ʤʝʭʘʥʠʟʤʳ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʧʝʯʝʥʠ ʥʘ ʛʫʤʦʨʘʣʴʥʳʝ ʬʘʢʪʦʨʳ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʢʠʰʝʯʥʠʢʘ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʘʢʪʫʘʣʴʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ 

ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʝʯʝʥʠ [24]. 

 

 
ʈʠʩʫʥʦʢ 8. ʈʦʣʴ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʚ ʵʪʠʦʣʦʛʠʠ ʨʘʢʘ ʪʦʣʩʪʦʡ ʢʠʰʢʠ [24]. 

 

ʅʘʫʯʥʳʝ ʜʘʥʥʳʝ, ʢʘʩʘʶʱʠʝʩʷ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ, ʧʦʟʚʦʣʷʶʪ ʦʙʲʷʩʥʠʪʴ ʩʚʷʟʴ 

ʤʝʞʜʫ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠ ʯʝʨʪʘʤʠ ʯʝʣʦʚʝʢʘ. ʄʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ ʥʝ ʪʦʣʴʢʦ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʢʣʝʪʢʘʤʠ ʩʚʦʝʛʦ ʭʦʟʷʠʥʘ, ʚʣʠʷʷ ʥʘ 

ʦʩʦʙʝʥʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʢʘʢ ʚ ʩʣʫʯʘʝ ʪʨʝʥʠʨʦʚʢʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʩʝʪʝʡ, ʥʦ ʠ ʚʳʨʘʙʘʪʳʚʘʝʪ 

ʨʘʟʣʠʯʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʫʪʠ ʯʝʣʦʚʝʢʘ (ʈʠʩʫʥʢʠ 9ï10). 
 

 
ʈʠʩʫʥʦʢ 9. ʉʦʩʪʘʚ ʥʦʨʤʘʣʴʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʢʠʰʝʯʥʠʢʘ ʚʟʨʦʩʣʦʛʦ ʯʝʣʦʚʝʢʘ [24]. 
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ʈʠʩʫʥʦʢ 10. ʅʦʨʤʘʣʴʥʘʷ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʘʷ ʬʣʦʨʘ ʢʠʰʝʯʥʠʢʘ [25]. 

 

ʉʦʩʪʘʚ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ ʢʦʣʝʙʣʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʛʣʦʱʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ ʝʛʦ ʭʦʟʷʠʥʦʤ, ʠ ʩʦʩʪʘʚ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ ʚʣʠʷʝʪ ʥʘ ʨʘʟʣʠʯʥʳʝ ʯʝʣʦʚʝʯʝʩʢʠʝ 

ʯʝʨʪʳ ʪʘʢ ʞʝ ʩʠʣʴʥʦ, ʢʘʢ ʠ ʥʘʰʠ ʛʝʥʳ (ʈʠʩʫʥʦʢ 11). ʇʦʵʪʦʤʫ ʚʧʦʣʥʝ ʨʘʟʫʤʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, 

ʯʪʦ ʚʦʟʜʝʡʩʪʚʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʥʘ ʯʝʣʦʚʝʯʝʩʢʠʝ ʯʝʨʪʳ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʢʘʢ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʧʦʛʣʦʱʝʥʠʝʤ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʪʘʢ ʠ ʩʘʤʠʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʀʩʩʣʝʜʦʚʘʥʦ, ʯʪʦ ʤʠʢʨʦʙʠʦʪʘ 

ʢʠʰʝʯʥʠʢʘ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʶʱʠʤ ʟʚʝʥʦʤ ʤʝʞʜʫ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠ 

ʤʦʜʠʬʠʢʘʮʠʷʤʠ ʯʝʣʦʚʝʯʝʩʢʠʭ ʯʝʨʪ [26]. 

 

 
ʈʠʩʫʥʦʢ 11. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʦ ʪʦʤ, ʢʘʢ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʚʣʠʷʶʪ ʥʘ ʯʝʣʦʚʝʯʝʩʢʠʝ 

ʯʝʨʪʳ ʯʝʨʝʟ ʢʠʰʝʯʥʫʶ ʤʠʢʨʦʙʠʦʪʫ [26]. 

 

ɺʣʠʷʥʠʝ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ ʥʘ ʬʝʥʦʪʠʧʳ ʯʝʣʦʚʝʢʘ ʩʪʘʣʦ ʙʫʨʥʦ ʨʘʟʚʠʚʘʶʱʝʡʩʷ 

ʦʙʣʘʩʪʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʦʚʫʶ ʧʘʨʘʜʠʛʤʫ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʤʝʜʠʮʠʥʝ ʠ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [26]. 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʫʩʪʘʥʦʚʠʣʠ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ 

ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʳ [1, 11, 14, 16, 18, 27ï31]: 

1. ɿʘʱʠʪʥʘʷ ʬʫʥʢʮʠʷ (ʢʦʣʦʥʠʟʘʮʠʦʥʥʘʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ) ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʢʦʣʦʥʠʟʘʮʠʠ ʞʝʣʫʜʦʯʥʦïʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʤʠ ʠ 
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ʧʘʪʦʛʝʥʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ. ʄʠʢʨʦʙʥʳʡ ʘʥʪʘʛʦʥʠʟʤ ʨʝʘʣʠʟʫʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ 

ʢʦʥʢʫʨʝʥʮʠʠ ʟʘ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʠ ʨʝʮʝʧʪʦʨʳ ʘʜʛʝʟʠʠ, ʘ ʪʘʢʞʝ ʟʘ ʩʯʝʪ ʚʳʨʘʙʦʪʢʠ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ, ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ, ʘʥʪʠʙʠʦʪʠʢʦʧʦʜʦʙʥʳʭ ʚʝʱʝʩʪʚ ð ʙʘʢʪʝʨʠʮʠʥʦʚ, 

ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ ʨʦʩʪʫ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

2. ʇʠʱʝʚʘʨʠʪʝʣʴʥʘʷ ʬʫʥʢʮʠʷ ʨʝʘʣʠʟʫʝʪʩʷ ʟʘ ʩʯʝʪ, ʢʘʢ ʨʝʛʫʣʷʮʠʠ ʬʫʥʢʮʠʡ ʢʠʰʝʯʥʠʢʘ, 

ʪʘʢ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʫʪʠʣʠʟʘʮʠʠ ʧʠʪʘʪʝʣʴʥʳʭ ʩʫʙʩʪʨʘʪʦʚ. ʆʙʣʠʛʘʪʥʘʷ ʤʠʢʨʦʬʣʦʨʘ 

ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʚ ʥʦʨʤʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʥʝʯʥʳʡ ʛʠʜʨʦʣʠʟ ʙʝʣʢʦʚ, ʦʤʳʣʝʥʠʝ ʞʠʨʦʚ, 

ʩʙʨʘʞʠʚʘʥʠʝ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʫʛʣʝʚʦʜʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʘʙʩʦʨʙʠʨʦʚʘʣʠʩʴ ʚ ʪʦʥʢʦʡ ʢʠʰʢʝ. 

ʇʨʦʪʝʦʣʠʪʠʯʝʩʢʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ (ʙʘʢʪʝʨʦʠʜʳ, ʥʦʨʤʘʣʴʥʘʷ ʢʠʰʝʯʥʘʷ ʧʘʣʦʯʢʘ) 

ʬʝʨʤʝʥʪʠʨʫʶʪ ʧʨʦʪʝʠʥʳ. ʅʝʢʦʪʦʨʳʝ ʧʦʩʪʫʧʘʶʱʠʝ ʩ ʧʠʱʝʡ ʚʝʱʝʩʪʚʘ ʤʦʛʫʪ 

ʤʝʪʘʙʦʣʠʟʠʨʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʬʣʦʨʦʡ. ʊʘʢ, ʩʘʭʘʨʦʣʠʪʠʯʝʩʢʘʷ ʤʠʢʨʦʬʣʦʨʘ 

ʨʘʩʱʝʧʣʷʝʪ ʮʝʣʣʶʣʦʟʫ ʠ ʛʝʤʠʮʝʣʣʶʣʦʟʫ ʜʦ ʢʦʨʦʪʢʦʮʝʧʦʯʝʯʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ. 

3. ɼʝʪʦʢʩʠʢʘʮʠʦʥʥʘʷ ʠ ʘʥʪʠʢʘʥʮʝʨʦʛʝʥʥʘʷ ʬʫʥʢʮʠʷ. ʅʦʨʤʘʣʴʥʘʷ ʤʠʢʨʦʬʣʦʨʘ ʩʧʦʩʦʙʥʘ 

ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ ʤʥʦʛʠʝ ʪʦʢʩʠʯʝʩʢʠʝ ʩʫʙʩʪʨʘʪʳ ʠ ʤʝʪʘʙʦʣʠʪʳ (ʥʠʪʨʘʪʳ, ʢʩʝʥʦʙʠʦʪʠʢʠ, 

ʛʠʩʪʘʤʠʥ, ʤʫʪʘʛʝʥʥʳʝ ʩʪʝʨʦʠʜʳ), ʧʨʝʜʦʭʨʘʥʷʷ ʵʥʪʝʨʦʮʠʪʳ ʠ ʦʪʜʘʣʝʥʥʳʝ ʦʨʛʘʥʳ ʦʪ 

ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʚʨʝʞʜʘʶʱʠʭ ʬʘʢʪʦʨʦʚ ʠ ʢʘʥʮʝʨʦʛʝʥʦʚ. 

4. ʉʠʥʪʝʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ. ʅʦʨʤʘʣʴʥʘʷ ʤʠʢʨʦʬʣʦʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʠʥʪʝʟ ʤʥʦʛʠʭ 

ʤʘʢʨʦï ʠ ʤʠʢʨʦʥʫʪʨʠʝʥʪʦʚ: ʚʠʪʘʤʠʥʦʚ ʛʨʫʧʧʳ ɺ, ʉ, ʂ, ʬʦʣʠʝʚʦʡ, ʥʠʢʦʪʠʥʦʚʦʡ ʢʠʩʣʦʪʳ. 

ʊʦʣʴʢʦ ʢʠʰʝʯʥʘʷ ʧʘʣʦʯʢʘ ʩʠʥʪʝʟʠʨʫʝʪ 9 ʚʠʪʘʤʠʥʦʚ. ʉʠʥʪʝʟ ʛʦʨʤʦʥʦʚ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʨʝʛʫʣʷʪʦʨʥʦʛʦ ʜʝʡʩʪʚʠʷ ʤʠʢʨʦʬʣʦʨʳ ʥʘ ʬʫʥʢʮʠʠ 

ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʠ ʎʅʉ. 

5. ʀʤʤʫʥʥʘʷ ʬʫʥʢʮʠʷ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʩʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʢʠʰʝʯʥʠʢʘ ʦʙʣʘʜʘʝʪ 

ʩʦʙʩʪʚʝʥʥʦʡ ʣʠʤʬʦʠʜʥʦʡ ʪʢʘʥʴʶ, ʠʟʚʝʩʪʥʦʡ ʢʘʢ GALT (gut-associated lymphoid tissue), 

ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʟʥʘʯʠʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʤʘʢʨʦʦʨʛʘʥʠʟʤʘ. ɺ 

ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʢʠʰʝʯʥʠʢʘ ʣʦʢʘʣʠʟʦʚʘʥʦ ʦʢʦʣʦ 80% ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʢʣʝʪʦʢ, 25% 

ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʢʠʰʝʯʥʠʢʘ ʩʦʩʪʦʠʪ ʠʟ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ ʪʢʘʥʠ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʢʠʰʝʯʥʠʢ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʘʤʳʡ ʙʦʣʴʰʦʡ ʠʤʤʫʥʥʳʡ ʦʨʛʘʥ ʯʝʣʦʚʝʢʘ. 

ʄʠʢʨʦʬʣʦʨʘ ʫʯʘʩʪʚʫʝʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʘʢ ʤʝʩʪʥʦʛʦ (ʘʢʪʠʚʘʮʠʷ ʧʨʦʜʫʢʮʠʠ Igɸ, 

ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ), ʪʘʢ ʠ ʩʠʩʪʝʤʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ. ʉʘʤʦ ʥʘʣʠʯʠʝ ʙʘʢʪʝʨʠʡ ʦʢʘʟʳʚʘʝʪ 

ʧʦʩʪʦʷʥʥʦʝ ʘʥʪʠʛʝʥʥʦʝ ʪʨʝʥʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ. 

6. ɻʝʥʝʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ. ʄʠʢʨʦʙʠʦʪʘ ʷʚʣʷʝʪʩʷ ʩʚʦʝʛʦ ʨʦʜʘ çʛʝʥʝʪʠʯʝʩʢʠʤ ʙʘʥʢʦʤè, 

ʦʙʤʝʥʠʚʘʷʩʴ ʛʝʥʝʪʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ ʩ ʢʣʝʪʢʘʤʠ ʯʝʣʦʚʝʢʘ ʧʫʪʝʤ ʬʘʛʦʮʠʪʦʟʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʵʪʦʛʦ ʤʠʢʨʦʙʠʦʪʘ ʧʨʠʦʙʨʝʪʘʝʪ ʨʝʮʝʧʪʦʨʳ ʠ ʜʨʫʛʠʝ ʘʥʪʠʛʝʥʳ, ʧʨʠʩʫʱʠʝ ʭʦʟʷʠʥʫ ʠ ʜʝʣʘʶʱʠʝ 

ʝʝ çʩʚʦʝʡè ʜʣʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ. ʕʧʠʪʝʣʠʘʣʴʥʳʝ ʪʢʘʥʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʛʦ ʦʙʤʝʥʘ 

ʧʨʠʦʙʨʝʪʘʶʪ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʘʥʪʠʛʝʥʳ. ʀʟʚʝʩʪʥʦ ʪʘʢʞʝ, ʯʪʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʚʣʠʷʶʪ ʥʘ 

ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ ʤʘʢʨʦʦʨʛʘʥʠʟʤʘ. 

7. çʉʫʧʝʨʦʨʛʘʥʠʟʤʝʥʥʘʷè. ʂʠʰʝʯʥʘʷ ʤʠʢʨʦʬʣʦʨʘ ð ʩʣʦʞʥʝʡʰʠʡ çʩʫʧʝʨʦʨʛʘʥʠʟʤè, ʥʝ 

ʫʩʪʫʧʘʶʱʠʡ ʣʶʙʦʤʫ ʜʨʫʛʦʤʫ ʞʠʟʥʝʥʥʦ ʚʘʞʥʦʤʫ ʦʨʛʘʥʫ. 

ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. ʌʫʥʢʮʠʦʥʘʣʴʥʦï

ʤʘʢʨʦʙʠʦʪʠʯʝʩʢʠʝ ʧʨʦʜʫʢʪʳ  ʠʟ ʤʳʪʦʛʦ, ʮʝʣʴʥʦʛʦ ʟʝʨʥʘ (ʧʰʝʥʠʮʳ, ʨʠʩʘ, ʛʨʝʯʢʠ, ʦʚʩʘ, ʨʞʠ, 

ʢʫʢʫʨʫʟʳ, ʩʦʠ, ʧʨʦʩʘ, ʧʰʝʥʘ), ʪʝʨʤʦʦʙʨʘʙʦʪʘʥʥʦʛʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʚʟʨʳʚʘ 

(ʧʘʨʦʤ), ʠ ʩʦʜʝʨʞʘʪ ʥʘʪʫʨʘʣʴʥʳʝ ʥʝ ʧʦʜʚʝʨʛʥʫʪʳʝ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʨʘʩʪʠʪʝʣʴʥʳʝ 

ʜʦʙʘʚʢʠ: ʨʘʩʪʦʨʦʧʰʠ, ʣʴʥʘ, ʘʤʘʨʘʥʪʘ, ʪʦʧʠʥʘʤʙʫʨʘ, ʪʳʢʚʳ, ʰʠʧʦʚʥʠʢʘ, ʢʝʜʨʘ, ʣʘʤʠʥʘʨʠʠ, 

ʩʪʝʚʠʠ,  ʩʧʠʨʫʣʠʥʘ, ʚʠʥʦʛʨʘʜʥʦʡ ʢʦʩʪʦʯʢʠ. ʀʥʥʦʚʘʮʠʦʥʥʦʩʪʴ ʮʠʢʣʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʛʦʪʦʚʦʛʦ 

ʣʝʯʝʙʥʦʛʦ ʧʨʦʜʫʢʪʘ ʧʠʪʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ  ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʠʤʧʫʣʴʩʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 10 ʩʝʢ. ʀʤʧʫʣʴʩ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʟʨʳʭʣʝʥʠʝ ʟʝʨʥʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʠʟ ʚʥʫʪʨʠ ʢʣʝʪʢʠ 7ï10 ʩʝʢ ʠ ʠʟʤʝʣʴʯʝʥʠʝ 
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ʧʝʢʪʠʥʦʚʳʭ ʩʚʷʟʝʡ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʩʳʨʴʝ, ʪʝʤ ʩʘʤʳʤ ʫʣʫʯʰʘʝʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʜʦʩʪʫʧʥʦʩʪʴ 

ʨʘʩʪʠʪʝʣʴʥʦʡ ʢʣʝʪʢʠ [16]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [15, 29, 31],  ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ʥʘʭʦʜʠʣʠʩʴ 41 ʧʘʮʠʝʥʪ ʩ ʨʘʟʣʠʯʥʦʡ 

ʧʘʪʦʣʦʛʠʝʡ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ: ʭʨʦʥʠʯʝʩʢʠʤ ʧʘʥʢʨʝʘʪʠʪʦʤ ð 14, ʵʨʦʟʠʚʥʳʤ 

ʛʘʩʪʨʠʪʦʤ ð 7, ʛʘʩʪʨʦʵʟʦʬʘʛʝʘʣʴʥʦʡ ʨʝʬʣʶʢʩʥʦʡ ʙʦʣʝʟʥʴʶ ð 5, ʭʨʦʥʠʯʝʩʢʠʤ 

ʛʘʩʪʨʦʜʫʦʜʝʥʠʪʦʤ ð 3, ʧʦʩʪʭʦʣʝʮʠʩʪʵʢʪʦʤʠʯʝʩʢʠʤ  ʩʠʥʜʨʦʤʦʤ ð 6, ʩʠʥʜʨʦʤʦʤ 

ʨʘʟʜʨʘʞʝʥʥʦʛʦ ʢʠʰʝʯʥʠʢʘ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʟʘʧʦʨʦʚ ð 4, ʷʟʚʝʥʥʦʡ ʙʦʣʝʟʥʴʶ 

ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʠ ð 2. ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʙʦʣʴʥʳʭ ʩʦʩʪʘʚʠʣ 57,1Ñ1,3 ʛʦʜʘ. ʋ 

ʙʦʣʴʰʠʥʩʪʚʘ ʧʘʮʠʝʥʪʦʚ ʠʤʝʣʦ ʤʝʩʪʦ ʩʦʯʝʪʘʥʠʝ 2-ʭ ʠʣʠ  3-ʭ ʛʘʩʪʨʦʵʥʪʝʨʦʣʦʛʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ. ʉʪʝʘʪʦʛʝʧʘʪʦʟ ʠʤʝʣ ʤʝʩʪʦ ʫ 5, ʩʪʝʘʪʦʛʝʧʘʪʠʪ ð ʫ 3, ʛʠʧʦʤʦʪʦʨʥʘʷ ʜʠʩʢʠʥʝʟʠʷ 

ʪʦʣʩʪʦʡ ʢʠʰʢʠ ð ʫ 7 ʧʘʮʠʝʥʪʦʚ. 

ɹʦʣʴʥʳʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 2 ʛʨʫʧʧʳ: 31 ʧʘʮʠʝʥʪ ʩʦʩʪʘʚʠʣ ʦʩʥʦʚʥʫʶ ʛʨʫʧʧʫ, 10 ð 

ʢʦʥʪʨʦʣʴʥʫʶ. ʇʘʮʠʝʥʪʳ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʧʦʣʫʯʘʣʠ ʌʇʇ çʉʘʤʘʨʩʢʠʡ ʟʜʦʨʦʚʷʢè ʩ 

ʬʠʪʦʢʦʤʧʦʧʝʥʪʘʤʠ, ʧʦ 60 ʛ 2 ʨʘʟʘ ʚ ʜʝʥʴ (ʫʪʨʦʤ ʠ ʚʝʯʝʨʦʤ). 31 ʧʘʮʠʝʥʪ ʧʦʣʫʯʘʣ ʧʠʪʘʥʠʝ 

çʉʘʤʘʨʩʢʠʡ ʟʜʦʨʦʚʷʢè ʩ ʬʠʪʦʢʦʤʧʦʥʝʥʪʘʤʠ ʥʘ ʬʦʥʝ ʢʦʤʧʣʝʢʩʥʦʡ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʠ 

ʬʠʟʠʦʙʘʣʴʥʝʦʪʝʨʘʧʠʠ. ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ (10 ʧʘʮʠʝʥʪʦʚ) ʧʨʠʥʠʤʘʣʠ ʌʇʇ çʉʘʤʘʨʩʢʠʡ 

ʟʜʦʨʦʚʷʢè ʙʝʟ ʢʘʢʦʡ-ʣʠʙʦ ʪʝʨʘʧʠʠ. 

ʇʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʡ ʢʦʤʧʣʝʢʩ ʙʦʣʴʥʳʝ ʧʨʝʜʲʷʚʣʷʣʠ ʞʘʣʦʙʳ ʥʘ  ʙʦʣʠ 

ʚ ʵʧʠʛʘʩʪʨʠʠ (46,3%) ʠ ʚ ʧʨʘʚʦʤ ʧʦʜʨʝʙʝʨʴʝ (26,8%), ʠʟʞʦʛʫ (44%), ʜʠʩʢʦʤʬʦʨʪ ʚ ʵʧʠʛʘʩʪʨʠʠ 

(32%) ʠ ʚ ʧʨʘʚʦʤ ʧʦʜʨʝʙʝʨʴʝ (20%), ʚʟʜʫʪʠʝ ʠ ʫʨʯʘʥʠʝ ʞʠʚʦʪʘ (39%), ʛʦʨʝʯʴ ʚʦ ʨʪʫ (19,5%), 

ʦʪʨʳʞʢʫ (54%), ʪʦʰʥʦʪʫ (10%), ʟʘʧʦʨʳ (56%), ʜʠʘʨʝʶ (12,2%). 

ʇʨʠ ʦʮʝʥʢʝ ʩʠʥʜʨʦʤʘ ʮʠʪʦʣʠʟʘ ʫʯʠʪʳʚʘʣʠ ʫʨʦʚʥʠ ɸʃʊ ʠ ɸʉʊ ʚ ʢʨʦʚʠ. ʉʠʥʜʨʦʤ 

ʭʦʣʝʩʪʘʟʘ ʦʮʝʥʠʚʘʣʠ ʧʦ ʫʨʦʚʥʶ ʙʠʣʠʨʫʙʠʥʘ, ʱʝʣʦʯʥʦʡ ʬʦʩʬʦʪʘʟʳ ʠ ɻɻʊʇ ʚ ʢʨʦʚʠ, 

ʣʠʧʠʜʥʳʡ ʦʙʤʝʥ ð ʧʦ ʫʨʦʚʥʶ ʭʦʣʝʩʪʝʨʠʥʘ, ʭʦʣʝʩʪʝʨʠʥʘ ʃʇʅʇ, ʭʦʣʝʩʪʝʨʠʥʘ ʃʇʆʅʇ, 

ʭʦʣʝʩʪʝʨʠʥʘ ʃʇɺʇ ʠ ʪʨʠʛʣʠʮʝʨʠʜʦʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʠʦʮʝʥʦʟʘ ʢʠʰʝʯʥʠʢʘ ʫ 41 ʙʦʣʴʥʦʛʦ  ʚʳʷʚʠʣʦ ʥʘʨʫʰʝʥʠʝ ʥʦʨʤʘʣʴʥʦʛʦ 

ʩʦʩʪʘʚʘ ʤʠʢʨʦʬʣʦʨʳ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʜʦ ʣʝʯʝʥʠʷ (ʫ 85,3% ʧʘʮʠʝʥʪʦʚ). 

ʋ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ ʚʳʷʚʣʝʥʳ ʦʙʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ 

ʵʫʙʠʦʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʦʣʩʪʦʡ ʢʠʰʢʠ: ʠʟʤʝʥʝʥʦ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩ 

ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʩʥʠʞʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʙʠʬʠʜʦʙʘʢʪʝʨʠʡ, ʣʘʢʪʦʙʘʢʪʝʨʠʡ ʠ ʢʠʰʝʯʥʦʡ 

ʧʘʣʦʯʢʠ; ʦʪʤʝʯʝʥʳ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʤʠʢʨʦʬʣʦʨʳ ʪʦʣʩʪʦʡ ʢʠʰʢʠ; ʚʳʷʚʣʝʥ ʚʳʩʦʢʠʡ 

ʧʨʦʮʝʥʪ ʚʳʩʝʚʘʥʠʷ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ ʵʥʪʝʨʦʙʘʢʪʝʨʠʡ: ʛʝʤʦʣʠʪʠʯʝʩʢʠʭ ʠ 

ʣʘʢʪʦʟʦʥʝʛʘʪʠʚʥʳʭ ʰʪʘʤʤʦʚ ʢʠʰʝʯʥʳʭ ʧʘʣʦʯʝʢ, ʢʣʦʩʪʨʠʜʠʡ, ʛʨʠʙʦʚ ʨʦʜʘ ʂʘʥʜʠʜʘ. 

ʋ 95,0% ʥʘʭʦʜʠʚʰʠʭʩʷ ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ʙʦʣʴʥʳʭ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʙʠʦʮʝʥʦʟʘ ʢʠʰʝʯʥʠʢʘ (ʈʠʩʫʥʦʢ 12) [15]. 

ʇʦʣʫʯʝʥʳ ʦʜʥʦʟʥʘʯʥʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʨʦʣʠ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʚ ʨʘʟʚʠʪʠʠ 

ʘʪʝʨʦʩʢʣʝʨʦʟʘ, ʦʞʠʨʝʥʠʷ, ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ, ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʦʥʠʠ, ʘ ʪʘʢʞʝ 

ʘʣʣʝʨʛʠʯʝʩʢʠʭ, ʘʫʪʦʠʤʤʫʥʥʳʭ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦ 

ʦʙʩʫʞʜʘʝʪʩʷ ʨʦʣʴ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʚ ʨʘʟʚʠʪʠʠ ʟʘʙʦʣʝʚʘʥʠʡ ʧʝʯʝʥʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʜʣʠʪʝʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʠʡ ʜʠʩʙʠʦʟ ʢʠʰʝʯʥʠʢʘ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʩʠʥʜʨʦʤ ʠʟʙʳʪʦʯʥʦʛʦ 

ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʨʦʩʪʘ, ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʥʝʘʣʢʦʛʦʣʴʥʦʛʦ ʩʪʝʘʪʦʟʘ ʠ ʩʪʝʘʪʦʛʝʧʘʪʠʪʘ, 

ʚʥʫʪʨʠʧʝʯʝʥʦʯʥʦʛʦ ʠʥʪʨʘʣʦʙʫʣʷʨʥʦʛʦ ʭʦʣʝʩʪʘʟʘ, ʘ ʪʘʢʞʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ 

ʚʥʝʧʝʯʝʥʦʯʥʳʭ ʞʝʣʯʥʳʭ ʧʫʪʝʡ [15, 18]. 

ʈʘʟʨʘʙʦʪʘʥ ʠ ʚʥʝʜʨʝʥ [32] ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʠ ʛʠʙʨʠʜʥʳʡ ʢʣʘʩʪʝʨ ʚ ʜʠʘʛʥʦʩʪʠʢʝ, 

ʣʝʯʝʥʠʠ, ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ. 
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ʈʠʩʫʥʦʢ 12. ʌʫʥʢʮʠʠ ʥʦʨʤʘʣʴʥʦʡ ʤʠʢʨʦʬʣʦʨʳ [32]. 

 

ʏʝʣʦʚʝʯʝʩʢʠʡ ʤʦʟʛ ð ʛʣʘʚʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʠ ʩʘʤʳʡ ʮʝʥʥʳʡ ʨʝʩʫʨʩ ʥʘ ʥʘʰʝʡ ʧʣʘʥʝʪʝ. 

ʅʦʚʘʷ ʵʧʠʛʝʥʝʪʠʢʘ H. sapiens ʠ ʤʦʟʛ H. sapiens ʫʧʨʘʚʣʷʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʩʪʘʨʝʥʠʷ ʠ ʟʜʦʨʦʚʦʛʦ ʜʦʣʛʦʣʝʪʠʷ [32]. 

ɻʝʥʝʪʠʯʝʩʢʠʝ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ 

ʯʝʣʦʚʝʢʘ, ʙʝʟʫʩʣʦʚʥʦ, ʷʚʣʷʶʪʩʷ ʧʨʘʚʦʤʝʨʥʳʤʠ ʘʩʧʝʢʪʘʤʠ ʙʠʦʛʝʨʦʥʪʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʩʦʙʝʥʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʵʢʦʥʦʤʠʢʠ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ 

ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʨʘʚʥʝʥʘ ʢ ʜʣʠʪʝʣʴʥʦʤʫ ʧʝʨʠʦʜʫ ʟʜʦʨʦʚʴʷ ʠ ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ [1]. 

ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʯʘʩʳ ð ʵʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, 

ʢʦʪʦʨʳʝ ʧʨʝʜʩʢʘʟʳʚʘʶʪ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʚʦʟʨʘʩʪ ʯʝʣʦʚʝʢʘ ʩ ʧʦʤʦʱʴʶ ʜʘʥʥʳʭ ʤʝʪʠʣʠʨʦʚʘʥʠʷ 

ɼʅʂ ʠ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʤʠ ʙʠʦʤʘʨʢʝʨʘʤʠ ʧʨʦʮʝʩʩʘ ʩʪʘʨʝʥʠʷ. ɻʝʥʝʪʠʯʝʩʢʠʝ ʠ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ, ʷʚʣʷʶʪʩʷ 

ʘʢʪʫʘʣʴʥʳʤʠ ʚ ʙʠʦʛʝʨʦʥʪʦʣʦʛʠʯʝʩʢʠʭ, ʙʠʦʬʠʟʠʯʝʩʢʠʭ, ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʥʝʡʨʦʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ (ʈʠʩʫʥʦʢ 13) [1]. 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʠ ʛʠʙʨʠʜʥʳʡ ʢʣʘʩʪʝʨ ʚ ʜʠʘʛʥʦʩʪʠʢʝ, ʣʝʯʝʥʠʠ, ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ, 

ʦʛʨʘʥʠʯʠʚʘʶʪ ʣʠ ʚʦʟʨʘʩʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʨʦʚʦʪʦʢʘ ʠʣʠ ʧʝʨʝʥʦʩ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠʟ 

ʢʨʦʚʠ ʚ ʤʦʟʛ ʬʫʥʢʮʠʶ ʪʢʘʥʝʡ ʚ ʩʠʣʴʥʦ ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʦʙʣʘʩʪʷʭ ʤʦʟʛʘ ʠ ʧʨʷʤʦ ʠʣʠ 

ʢʦʩʚʝʥʥʦ ʧʨʠʚʦʜʷʪ ʢ ʥʘʨʫʰʝʥʠʶ ʩʪʨʫʢʪʫʨʳ ʠ ʬʫʥʢʮʠʠ [32]. 

ʂʦʥʩʪʨʫʢʮʠʷ çʢʦʛʥʠʪʠʚʥʦʛʦ ʤʦʟʛʘè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ ʧʝʨʝʤʝʥʥʳʭ, ʚʢʣʶʯʘʷ 

ʠʥʪʝʣʣʝʢʪ, ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʫʤʩʪʚʝʥʥʫʶ ʩʪʠʤʫʣʷʮʠʶ, ʢʦʪʦʨʘʷ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦʟʚʦʣʷʝʪ 

ʤʦʟʛʫ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʦʩʥʦʚʥʳʤ ʧʘʪʦʣʦʛʠʷʤ, ʧʦʜʜʝʨʞʠʚʘʷ ʢʦʛʥʠʪʠʚʥʫʶ ʬʫʥʢʮʠʶ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ ʥʝʡʨʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ. ʄʦʟʛ H. sapiens ʪʘʢʞʝ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʥʝʡʨʦʧʘʪʦʣʦʛʠʯʝʩʢʠʤ ʧʦʚʨʝʞʜʝʥʠʷʤ ʠ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥ ʢʘʢ 

ʩʧʦʩʦʙʥʦʩʪʴ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠʣʠ ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʟʘ ʩʯʝʪ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʥʘʙʦʨʘ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʠ/ʠʣʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʢʦʛʥʠʪʠʚʥʳʭ ʩʪʨʘʪʝʛʠʡ. 

ʇʦʟʥʘʥʠʝ ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ, ʫʨʦʚʝʥʴ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʟʘʥʷʪʠʷ ʜʣʷ ʚʟʨʦʩʣʳʭ ð ʚʩʝ ʵʪʦ 

ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʦʛʥʠʪʠʚʥʦʛʦ ʨʝʟʝʨʚʘ [20, 32]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ çʈʘʥʥʷʷ ʜʠʘʛʥʦʩʪʠʢʘ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡè ʧʦʩʚʷʱʝʥʦ ʘʢʪʫʘʣʴʥʦʡ 

ʟʘʜʘʯʝ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʳ ð ʨʘʥʥʝʤʫ ʨʘʩʧʦʟʥʘʚʘʥʠʶ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ [33]. 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʦʜʭʦʜʳ ʢ ʜʠʘʛʥʦʩʪʠʢʝ, ʦʙʩʫʞʜʘʶʪʩʷ ʚʦʧʨʦʩʳ ʧʘʪʦʛʝʥʝʟʘ ʠ ʩʠʩʪʝʤʘʪʠʢʠ 
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ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʧʩʠʭʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʧʘʪʦʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ 

ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʧʦʜʭʦʜʳ ʢ ʢʦʤʧʣʝʢʩʥʦʤʫ ʧʩʠʭʦʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʤʫ ʣʝʯʝʥʠʶ ʠ 

ʧʨʦʬʠʣʘʢʪʠʢʝ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ. ʈʝʟʫʣʴʪʘʪʳ ʦʨʠʝʥʪʠʨʫʶʪ ʚʨʘʯʘ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʦʥʠʤʘʥʠʶ ʧʨʦʙʣʝʤʳ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʡ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʘʫʯʥʦïʦʙʦʩʥʦʚʘʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʚʝʜʝʥʠʷ ʪʘʢʠʭ ʧʘʮʠʝʥʪʦʚ [34]. 

 

 
ʈʠʩʫʥʦʢ 13. ʉʪʘʙʠʣʴʥʦʩʪʴ ʠʤʤʫʥʠʪʝʪʘ ʟʘʚʠʩʠʪ ʦʪ ʟʜʦʨʦʚʦʡ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ [1]. 

 

ʂʦʛʥʠʪʠʚʥʦʝ ʩʥʠʞʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʩʪʘʨʝʥʠʷ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʪʝʨʠ ʧʘʤʷʪʠ ʠ ʫʭʫʜʰʝʥʠʝʤ ʫʤʩʪʚʝʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʯʪʦ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʬʦʥ ʜʣʷ ʨʘʟʚʠʪʠʷ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 

[35ï37]. 

ʈʘʩʩʤʦʪʨʝʥʳ ʩʧʦʩʦʙʳ [38ï41] ʩʦʭʨʘʥʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ, ʩ 

ʧʦʤʦʱʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʥʮʠʧʦʚ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʭʨʦʥʠʯʝʩʢʦʡ ʠʰʝʤʠʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ, ʚʣʠʷʥʠʷ ʮʠʨʢʘʜʠʘʥʥʦʡ ʙʠʦʬʠʟʠʢʠ ʠ ʭʨʦʥʦʤʝʜʠʮʠʥʳ, ʧʨʠʤʝʥʝʥʠʷ 

ʥʦʚʳʭ ʘʩʧʝʢʪʦʚ ʤʝʪʘʙʦʣʦʤʠʢʠ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʩ ʮʝʣʴʶ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʘʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ. ʉʦʚʨʝʤʝʥʥʘʷ ʤʥʦʛʦʫʨʦʚʥʝʚʘʷ ʠ 

ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ çʧʝʨʝʛʨʫʟʢʘè ʧʨʠʚʦʜʠʪ ʢ 

ʧʝʨʝʩʪʨʦʡʢʝ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. ʕʪʘ ʧʝʨʝʩʪʨʦʡʢʘ ʥʝ ʜʦʣʞʥʘ ʠʩʢʘʞʘʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʝʜʳʜʫʱʝʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ (ʚʦʟʙʫʞʜʝʥʠʷ, ʦʙʫʯʝʥʠʷ ʠ ʪ. ʜ.), ʪ. ʝ. ʥʝ ʜʦʣʞʥʘ ʟʘʪʨʘʛʠʚʘʪʴ ʦʙʨʘʟʦʚʘʥʥʳʭ 

ʥʝʡʨʦʥʘʣʴʥʳʭ ʢʦʤʧʘʨʪʤʝʥʪʦʚ ʚʪʦʨʠʯʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. 

ʄʦʟʛ ʩʪʘʨʝʝʪ, ʤʳ ʩʢʣʦʥʥʳ ʠʩʧʳʪʳʚʘʪʴ ʢʦʛʥʠʪʠʚʥʦʝ ʩʥʠʞʝʥʠʝ ʠ ʧʦʜʚʝʨʞʝʥʳ ʙʦʣʴʰʝʤʫ 

ʨʠʩʢʫ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʜʝʤʝʥʮʠʠ. ʉʠʤʧʪʦʤʳ ʭʨʦʥʠʯʝʩʢʠʭ ʥʝʨʚʥʦ-

ʧʩʠʭʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʪʘʢʞʝ ʦʙʦʩʪʨʷʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʩʪʘʨʝʥʠʷ. ʆʜʥʘʢʦ ʧʨʦʮʝʩʩ ʩʪʘʨʝʥʠʷ 

ʥʝ ʦʢʘʟʳʚʘʝʪ ʥʘ ʣʶʜʝʡ ʝʜʠʥʦʦʙʨʘʟʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ; ʠ, ʧʦ ʩʫʪʠ, ʧʨʦʮʝʩʩ ʩʪʘʨʝʥʠʷ ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʝʜʠʥʦʦʙʨʘʟʥʳʤ ʜʘʞʝ ʚʥʫʪʨʠ ʦʪʜʝʣʴʥʦʛʦ ʯʝʣʦʚʝʢʘ. ʉʦʚʨʝʤʝʥʥʳʝ 

ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʦʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʨʝʥʠʷ ʤʦʟʛʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʪʠʚʥʳʭ 

ʙʠʦʤʘʨʢʝʨʦʚ ʩʪʘʨʝʥʠʷ ʦʨʛʘʥʠʟʤʘ, ʚʢʣʶʯʘʷ ʜʣʠʥʫ ʪʝʣʦʤʝʨ, ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʯʘʩʳ ʠ ʩʠʣʫ 

ʟʘʭʚʘʪʘ ʠ ʪ. ʜ., ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʧʨʦʛʥʦʟ ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʫ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʥʠ ʧʨʠʤʝʥʷʶʪʩʷ ʢ ʛʨʫʧʧʘʤ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʩʠʭʠʘʪʨʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʯʪʦʙʳ ʜʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, ʢʘʢ ʵʪʠ ʟʘʙʦʣʝʚʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ 

ʧʨʦʮʝʩʩʦʤ ʩʪʘʨʝʥʠʷ, ʠ ʜʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʨʦʛʥʦʟʳ ʦ ʙʫʜʫʱʝʤ ʟʜʦʨʦʚʴʝ ʤʦʟʛʘ ʠ ʪʝʣʘ. 
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ʀʩʩʣʝʜʫʝʪʩʷ ʠʥʪʝʛʨʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ, ʢʘʢ ʠʟ ʤʦʟʛʘ, ʪʘʢ ʠ  

ʪʝʣʘ, ʯʪʦʙʳ ʧʦʩʪʨʦʠʪʴ ʙʦʣʝʝ ʧʦʣʥʳʝ ʤʦʜʝʣʠ ʧʨʦʮʝʩʩʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʨʝʥʠʷ [28, 34, 42].  

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʘʛʫʙʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤ ʫʨʦʚʥʝ ʚ 

ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ ʚʦ ʚʨʝʤʷ ʩʪʘʨʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʤʦʜʠʬʠʢʘʮʠʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ, 

ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʠʭ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʪʨʘʥʩʢʨʠʧʪʦʤʝ ʙʦʣʴʰʠʥʩʪʚʦ ʬʫʥʢʮʠʡ ʤʦʟʛʘ, ʚʢʣʶʯʘʷ ʩʠʥʘʧʪʠʯʝʩʢʫʶ ʧʣʘʩʪʠʯʥʦʩʪʴ, 

ʦʙʫʯʝʥʠʝ ʠ ʧʘʤʷʪʴ, ʩ ʚʦʟʨʘʩʪʦʤ ʩʥʠʞʘʶʪʩʷ. ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ, ʠʟʤʝʥʷʶʱʠʝʩʷ ʚ 

ʧʨʦʮʝʩʩʝ ʩʪʘʨʝʥʠʷ, ʚʢʣʶʯʘʶʪ ʤʝʪʠʣʠʨʦʚʘʥʠʝ ɼʅʂ, ʤʦʜʠʬʠʢʘʮʠʠ ʛʠʩʪʦʥʦʚ, 

ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʫʢʣʝʦʩʦʤ ʠ ʤʠʢʨʦʈʅʂïʦʧʦʩʨʝʜʦʚʘʥʥʫʶ ʨʝʛʫʣʷʮʠʶ ʛʝʥʦʚ [43].  

ʕʢʩʧʨʝʩʩʠʷ ʛʝʥʦʚ ʚ ʩʪʘʨʝʶʱʝʤ ʤʦʟʛʝ ʟʘʚʠʩʠʪ ʦʪ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʭ ʩʠʛʥʘʣʦʚ, 

ʛʝʥʝʨʠʨʫʝʤʳʭ ʚʦʟʨʘʩʪʥʦʡ ʬʠʟʠʦʣʦʛʠʝʡ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʝʡ ʩ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʠ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤʠ ʧʨʦʛʨʘʤʤʘʤʠ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʬʘʢʪʦʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚʣʠʷʶʪ ʥʘ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ, ʪʘʢʠʝ ʢʘʢ ʵʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʩʚʷʟʴ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ ʤʦʞʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʥʘʢʦʧʣʝʥʠʶ ʢʣʝʪʦʯʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ, ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʠʣʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʩʪʨʝʩʩʦʨʘʤ, ʘ ʪʘʢʞʝ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʪʨʘʝʢʪʦʨʠʠ ʚʦʟʨʘʩʪʥʦʛʦ ʢʦʛʥʠʪʠʚʥʦʛʦ ʩʥʠʞʝʥʠʷ. 

ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ, ʤʝʪʠʣʠʨʦʚʘʥʠʝ ɼʅʂ ʠ ʤʦʜʠʬʠʢʘʮʠʠ ʛʠʩʪʦʥʦʚ, ʠʟʤʝʥʝʥʠʝ 

ʩʪʨʫʢʪʫʨʳ ʭʨʦʤʘʪʠʥʘ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ɼʅʂ. ʂʨʦʤʝ ʪʦʛʦ, ʤʘʣʳʝ ʥʝʢʦʜʠʨʫʶʱʠʝ ʈʅʂ, 

ʥʘʟʳʚʘʝʤʳʝ ʤʠʢʨʦʈʅʂ (ʤʠʈʅʂ), ʩʚʷʟʳʚʘʶʪʩʷ ʩ ʤʝʩʩʝʥʜʞʝʨʥʦʡ ʈʅʂ (ʤʈʅʂ) ʜʣʷ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʨʘʥʩʣʷʮʠʠ. ɻʣʘʚʥʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʥʳʝ ʚʦʧʨʦʩʳ, ʢʘʩʘʶʱʠʝʩʷ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʨʝʛʫʣʷʮʠʠ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ, ʩʚʷʟʘʥʥʳʭ ʩʦ ʩʪʘʨʝʥʠʝʤ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ ʠ ʚʦʟʨʘʩʪʥʳʤ ʢʦʛʥʠʪʠʚʥʳʤ ʩʥʠʞʝʥʠʝʤ [1, 15]. 

ʕʧʠʛʝʥʝʪʠʢʘ ʩʪʘʨʝʥʠʷ ʠ ʜʦʣʛʦʣʝʪʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʛʣʫʙʣʝʥʥʳʡ ʘʥʘʣʠʟ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ 

ʧʨʠʨʦʜʳ ʩʪʘʨʝʥʠʷ ʠ ʨʦʣʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚ ʦʧʦʩʨʝʜʦʚʘʥʠʠ ʩʚʷʟʠ ʤʝʞʜʫ ʨʘʥʥʠʤ 

ʞʠʟʥʝʥʥʳʤ ʦʧʳʪʦʤ, ʟʜʦʨʦʚʴʝʤ ʠ ʩʪʘʨʝʥʠʝʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ. ɺ ʛʣʘʚʘʭ ʚʝʜʫʱʠʭ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʘʚʪʦʨʦʚ ʠʩʩʣʝʜʫʝʪʩʷ ʚʣʠʷʥʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʚ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʥʘʨʫʰʝʥʠʶ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʧʫʪʝʡ, ʘ ʪʘʢʞʝ ʧʦʪʝʥʮʠʘʣ 

ʢʦʨʨʝʢʮʠʠ ʵʪʠʭ ʥʘʨʫʰʝʥʥʳʭ ʧʫʪʝʡ ʩ ʧʦʤʦʱʴʶ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʭ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ 

ʚʤʝʰʘʪʝʣʴʩʪʚ. ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʯʘʩʳ ð ʵʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʢʘʟʳʚʘʶʪ 

ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʚʦʟʨʘʩʪ ʯʝʣʦʚʝʢʘ ʩ ʧʦʤʦʱʴʶ ʜʘʥʥʳʭ ʤʝʪʠʣʠʨʦʚʘʥʠʷ ɼʅʂ ʠ ʷʚʣʷʶʪʩʷ 

ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʤʠ ʙʠʦʤʘʨʢʝʨʘʤʠ ʧʨʦʮʝʩʩʘ ʩʪʘʨʝʥʠʷ. ʉʦʚʨʝʤʝʥʥʘʷ ʧʨʦʙʣʝʤʘ ʩʦʩʪʦʠʪ ʚ 

ʧʦʟʥʘʥʠʠ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʫʧʨʘʚʣʷʶʱʠʭ ʩʢʦʨʦʩʪʴʶ ʪʘʢʠʭ ʯʘʩʦʚ [27]. 

ɻʝʥʥʘʷ ʨʝʛʫʣʷʮʠʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʫʟʣʦʤ ʚ ʵʪʦʡ ʩʝʪʠ. ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʪʢʠ ʠ 

ʬʘʢʪʦʨʳ ʪʨʘʥʩʢʨʠʧʮʠʠ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʧʦʯʪʠ ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʝʪʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʘ 

ʚʦʟʨʘʩʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʨʝʛʫʣʷʮʠʠ ʛʝʥʦʚ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʧʦʷʚʣʝʥʠʝ ʜʨʫʛʠʭ 

ʧʨʠʟʥʘʢʦʚ ʩʪʘʨʝʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʬʬʝʢʪʘ ʩʥʝʞʥʦʛʦ ʢʦʤʘ. ɼʨʫʛʠʤ ʢʣʶʯʝʚʳʤ ʤʦʤʝʥʪʦʤ ʚ ʨʦʣʠ 

ʵʧʠʛʝʥʦʤʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩ ʚʦʟʨʘʩʪʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʥʘʩʢʦʣʴʢʦ ʧʣʘʩʪʠʯʥʳ ʠ ʫʩʪʦʡʯʠʚʳ 

ʵʧʠʛʝʥʦʤʥʳʝ ʩʝʪʠ. ʇʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʢʘʢ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʩʪʠʤʫʣʳ ʤʦʛʫʪ ʤʦʜʫʣʠʨʦʚʘʪʴ ʵʪʠ 

ʩʝʪʠ, ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʩʠʪ ʥʘʰʝ ʧʦʥʠʤʘʥʠʝ ʩʪʘʨʝʥʠʷ, ʥʦ ʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʦʪʢʨʳʪʠʶ ʥʦʚʳʭ 

(ʠʣʠ ʧʝʨʝʧʨʦʬʠʣʠʨʦʚʘʥʥʠʶ) ʩʦʝʜʠʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʟʘʤʝʜʣʠʪʴ ʠʣʠ ʜʘʞʝ ʦʙʨʘʪʠʪʴ 

ʚʩʧʷʪʴ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʩʪʘʨʝʥʠʷ. 

ʅʘ ʢʣʝʪʦʯʥʦʤ ʠ ʤʦʣʝʢʫʣʷʨʥʦʤ ʫʨʦʚʥʷʭ ð ʜʝʪʝʨʤʠʥʘʥʪʳ ʩʪʘʨʝʥʠʷ ʜʣʷ ʢʦʥʪʨʦʣʷ ʥʘʯʘʣʘ 

ʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʩʪʘʨʝʥʠʷ, ʚʢʣʶʯʘʶʪ ʧʦʪʝʨʶ ʧʦʣʝʟʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʥʘʢʦʧʣʝʥʠʝ 

ʚʨʝʜʥʳʭ ʬʘʢʪʦʨʦʚ. ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʚ ʦʙʣʘʩʪʠ ʚʳʷʚʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʚʣʠʷʶʱʠʭ ʥʘ ʧʨʦʮʝʩʩ ʩʪʘʨʝʥʠʷ ʠ ʜʦʣʛʦʣʝʪʠʷ, ʜʝʣʘʶʪ ʘʢʮʝʥʪ, ʢʘʢ ʵʪʠ ʜʝʪʝʨʤʠʥʘʥʪʳ ʚʣʠʷʶʪ 

ʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ H. sapiens, ʷʚʣʷʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʤ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ, ʘ ʪʘʢʞʝ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʤ ʢʣʶʯʦʤ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʠ 

ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ [1, 27, 32]. 
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ʂʦʛʥʠʪʠʚʥʦʝ ʩʥʠʞʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʩʪʘʨʝʥʠʷ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʪʝʨʠ ʧʘʤʷʪʠ ʠ ʫʭʫʜʰʝʥʠʝʤ ʫʤʩʪʚʝʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʯʪʦ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʬʦʥ ʜʣʷ ʨʘʟʚʠʪʠʷ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʘʛʫʙʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤ ʫʨʦʚʥʝ ʚ ʛʦʣʦʚʥʦʤ 

ʤʦʟʛʝ ʚʦ ʚʨʝʤʷ ʩʪʘʨʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʤʦʜʠʬʠʢʘʮʠʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ, 

ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʠʭ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʪʨʘʥʩʢʨʠʧʪʦʤʝ ʙʦʣʴʰʠʥʩʪʚʦ ʬʫʥʢʮʠʡ ʤʦʟʛʘ, ʚʢʣʶʯʘʷ ʩʠʥʘʧʪʠʯʝʩʢʫʶ ʧʣʘʩʪʠʯʥʦʩʪʴ, 

ʦʙʫʯʝʥʠʝ ʠ ʧʘʤʷʪʴ, ʩ ʚʦʟʨʘʩʪʦʤ ʩʥʠʞʘʶʪʩʷ. ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ, ʠʟʤʝʥʷʶʱʠʝʩʷ ʚ 

ʧʨʦʮʝʩʩʝ ʩʪʘʨʝʥʠʷ, ʚʢʣʶʯʘʶʪ ʤʝʪʠʣʠʨʦʚʘʥʠʝ ɼʅʂ, ʤʦʜʠʬʠʢʘʮʠʠ ʛʠʩʪʦʥʦʚ, 

ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʫʢʣʝʦʩʦʤ ʠ ʤʠʢʨʦʈʅʂïʦʧʦʩʨʝʜʦʚʘʥʥʫʶ ʨʝʛʫʣʷʮʠʶ ʛʝʥʦʚ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʜʘʥʥʳʝ, ʢʘʩʘʶʱʠʝʩʷ ʠʟʤʝʥʝʥʠʡ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʤʦʜʠʬʠʢʘʮʠʡ ʚʤʝʩʪʝ ʩ 

ʤʦʣʝʢʫʣʷʨʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ, ʣʝʞʘʪ ʚ ʦʩʥʦʚʝ ʥʘʨʫʰʝʥʠʷ ʪʨʘʥʩʢʨʠʧʮʠʠ ʥʝʡʨʦʥʘʣʴʥʳʭ ʛʝʥʦʚ 

ʚ ʧʨʦʮʝʩʩʝ ʩʪʘʨʝʥʠʷ [41].  

ʉʪʘʨʝʥʠʝ ʩʚʷʟʘʥʦ ʩʦ ʩʥʠʞʝʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʢʦʛʥʠʪʠʚʥʳʭ ʧʨʦʮʝʩʩʳ: ʵʧʠʟʦʜʠʯʝʩʢʘʷ 

ʧʘʤʷʪʴ, ʚʥʠʤʘʥʠʝ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʟʘʚʠʩʷʪ ʦʪ ʛʠʧʧʦʢʘʤʧʘ ʠ 

ʧʨʝʬʨʦʥʪʘʣʴʥʦʡ ʢʦʨʳ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝ ʚʩʝ ʣʶʜʠ ʩʪʘʨʝʶʪ ʩ ʦʜʠʥʘʢʦʚʦʡ ʩʢʦʨʦʩʪʴʶ. 

ɺʘʨʠʘʙʝʣʴʥʦʩʪʴ ʪʨʘʝʢʪʦʨʠʠ ʢʦʛʥʠʪʠʚʥʦʛʦ ʩʪʘʨʝʥʠʷ ʩʚʷʟʘʥʘ ʩ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʥʘʢʦʧʣʝʥʠʝ ʢʣʝʪʦʯʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʠ 

ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʠʣʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʩʪʨʝʩʩʦʨʘʤ ʩʪʘʨʝʥʠʷ. ʕʪʘ ʠʟʤʝʥʯʠʚʦʩʪʴ ʚ ʢʦʛʥʠʪʠʚʥʦʝ 

ʩʪʘʨʝʥʠʝ ʬʝʥʦʪʠʧʦʚ ʧʦʜʯʝʨʢʠʚʘʝʪ, ʯʪʦ ʭʨʦʥʦʣʦʛʠʯʝʩʢʠʡ ʚʦʟʨʘʩʪ ʷʚʣʷʝʪʩʷ ʧʣʦʭʠʤ 

ʧʨʝʜʠʢʪʦʨʦʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʫʧʘʜʢʘ. ʉʢʦʨʝʝ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʠʣʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ 

ʚʦʟʨʘʩʪ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʙʠʦʤʘʨʢʝʨʘʤʠ (ʪ. ʝ., ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʚʦʟʨʘʩʪ), ʦʙʝʩʧʝʯʠʚʘʝʪ ʣʫʯʰʫʶ 

ʦʮʝʥʢʫ ʪʨʘʝʢʪʦʨʠʠ ʫʩʧʝʰʥʦʛʦ ʠʣʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʨʝʥʠʷ. ʄʠʢʨʦʯʠʧ ʠ ʪʝʭʥʦʣʦʛʠʷ 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʩʣʝʜʫʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʠʩʩʣʝʜʦʚʘʪʴ ʵʢʩʧʨʝʩʩʠʶ ʪʳʩʷʯ ʛʝʥʦʚ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʤʘʨʢʝʨʦʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ/(ʠʣʠ) 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʫʢʘʟʘʪʴ ʥʘ ʤʝʭʘʥʠʟʤʳ, ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʩʪʘʨʝʥʠʷ [32, 36ï37, 40ï41]. 

ʆʧʪʠʤʠʟʘʮʠʷ ʥʝʡʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʭʨʦʥʦʤʝʜʠʮʠʥʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚʦʟʤʦʞʥʘ ʧʨʠ 

ʮʠʨʢʘʜʠʘʥʥʦʡ ʚʳʨʘʙʦʪʢʝ ʤʝʣʘʪʦʥʠʥʘ ʠ ʦʙʝʩʧʝʯʝʥʠʠ ʝʛʦ ʜʣʠʪʝʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ 

ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ, ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʙʦʪʳ ʪʨʝʭ ʩʦʩʪʘʚʣʷʶʱʠʭ: 

ïʫʧʦʪʨʝʙʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʧʠʪʘʥʠʝ, ʩʦʜʝʨʞʘʱʝʝ ʚ ʙʦʣʴʰʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʙʝʣʢʠ [16]. 

ïʚʦʟʜʝʡʩʪʚʠʷ ʩʚʝʪʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʣʠʥʳ ʩʚʝʪʦʚʦʛʦ ʩʧʝʢʪʨʘ [30], 

ïʘʢʪʠʚʘʮʠʠ ʧʨʦʧʨʠʦʮʝʧʪʠʚʥʦʡ ʩʝʥʩʦʨʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ [30]. 

ɼʣʠʪʝʣʴʥʳʡ, ʙʦʣʝʝ 15 ʤʠʥ, ʷʨʢʠʡ ʩʚʝʪ ʩʪʠʤʫʣʠʨʫʝʪ ʥʝʡʨʦʥʳ ʉʍʗ ʛʠʧʦʪʘʣʘʤʫʩʘ ʠ 

ʪʦʨʤʦʟʠʪ ʚʳʨʘʙʦʪʢʫ ʤʝʣʘʪʦʥʠʥʘ ʵʧʠʬʠʟʦʤ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʅ. ʇ. ʈʦʤʘʥʯʫʢ [16, 27, 30] 

ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʚʦʟʜʝʡʩʪʚʠ ̫ ʥʘ ʮʠʨʢʘʜʠʘʥʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʨʠʪʤʳ ʯʝʣʦʚʝʢʘ, 

ʫʩʪʨʦʡʩʪʚʘ (ʦʯʢʦʚ) ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ, ʩʚʝʪʦʜʠʦʜʥʳʭ ʠʟʣʫʯʘʪʝʣʝʡ, 

ʨʝʛʫʣʷʪʦʨʦʚ ʨʝʞʠʤʦʚ ʧʦʜʘʯʠ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʚ ʚʠʜʝ ʦʯʢʦʚ, ʠʟʣʫʯʘʪʝʣʝʡ 

ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ, ʛʝʥʝʨʠʨʫʶʱʠʭ ʧʠʢʦʚʫʶ ʜʣʠʥʫ ʚʦʣʥʳ ʚ ʦʙʣʘʩʪʠ ʦʪ 480Ñ5 ʥʤ ʜʦ 490Ñ10 ʥʤ 

ʠ ʩʤʦʥʪʠʨʦʚʘʥʥʳʭ ʚ ʚʠʜʝ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʭ ʢʨʫʛʦʚ, ʵʣʣʠʧʩʦʚ ʠʣʠ ʣʠʥʠʡ ʥʘ ʩʚʝʪʦʧʨʦʟʨʘʯʥʦʡ 

ʦʩʥʦʚʝ, ʘ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʮʝʧʴ ʙʣʦʢʘ ʠʟʣʫʯʘʪʝʣʝʡ ʚʢʣʶʯʝʥʦ ʨʝʣʝ-ʧʨʝʨʳʚʘʪʝʣʴ ʩʚʝʪʦʚʦʛʦ 

ʧʦʪʦʢʘ ʩ ʧʦʩʪʦʷʥʥʳʤ ʚʨʝʤʝʥʝʤ 400 ʤʩ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʫʧʨʘʚʣʷʝʤʦʝ ʦʪ ʙʣʦʢʘ ʨʝʛʫʣʷʮʠʠ 

ʷʨʢʦʩʪʠ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ. ʀʩʧʦʣʴʟʫʝʤʳʝ ʩʚʝʪʦʜʠʦʜʳ ʩʤʦʥʪʠʨʦʚʘʥʳ ʚ ʚʠʜʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ, 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʠʣʠ ʢʨʫʛʦʚʳʭ ʣʠʥʠʡ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʠʤʝʝʪʩʷ ʩʚʝʪʦʧʨʦʟʨʘʯʥʳʝ ʧʨʦʤʝʞʫʪʢʠ, 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʟʨʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ. ʉʚʝʪʦʜʠʦʜʳ ʠʤʝʶʪ ʜʠʘʧʘʟʦʥ ʜʣʠʥ 

ʚʦʣʥ ʚ ʩʠʥʝʡ ʯʘʩʪʠ ʚʠʜʠʤʦʛʦ ʩʧʝʢʪʨʘ ʚʝʣʠʯʠʥʦʡ ʦʪ 480Ñ5 ʥʤ ʜʦ 490Ñ10 ʥʤ. ʀʩʪʦʯʥʠʢ 
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ʧʠʪʘʥʠʷ ʩʚʝʪʦʜʠʦʜʦʚ ʩʤʦʥʪʠʨʦʚʘʥ ʚ ʦʧʨʘʚʝ ʦʯʢʦʚ. ʇʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ ʢʥʦʧʢʘʤʠ 

ʫʧʨʘʚʣʝʥʠʷ ʟʘʜʘʶʪʩʷ ʨʝʞʠʤ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʷʨʢʦʩʪʠ ʯʘʩʪʦʪʳ ʧʘʫʟ ʩʚʝʪʦʚʦʛʦ 

ʧʦʪʦʢʘ ʧʦ ʩʫʙʲʝʢʪʠʚʥʦʤʫ ʧʨʝʜʧʦʯʪʝʥʠʶ ʯʝʣʦʚʝʢʘ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʨʘʟʣʠʯʥʳʝ ʧʦ ʩʦʩʪʘʚʫ, ʩ ʩʠʩʪʝʤʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʢʘʢ ʥʘ ʛʫʤʦʨʘʣʴʥʳʝ ʠ ʛʦʨʤʦʥʘʣʴʥʳʝ ʮʠʨʢʘʜʠʘʥʥʳʝ ʢʦʣʝʙʘʥʠʷ, ʪʘʢ ʠ ʥʘ 

ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ, ʠ ʝʛʦ ʧʦʣʠʤʦʨʙʠʜʥʦʩʪʴ. ɺʢʣʶʯʝʥʠʝ ʚ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʫʶ ʩʭʝʤʫ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ ʧʠʪʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʦ ʝʛʦ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴʶ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʤʠʢʨʦï ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ, ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʥʝʨʘʣʦʚ, 

ʢʣʝʪʯʘʪʢʠ ʠ ʜʨ., ʥʝʦʙʭʦʜʠʤʳʭ ʤʫʞʩʢʦʤʫ ʠ ʞʝʥʩʢʦʤʫ ʦʨʛʘʥʠʟʤʫ ʯʝʣʦʚʝʢʘ ʢʘʢ ʜʣʷ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʛʦʨʤʦʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ ʚ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʝ, ʪʘʢ ʠ ʜʣʷ ʜʠʝʪʠʯʝʩʢʦʛʦ, 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʧʨʠ ʜʠʩʩʦʤʥʠʠ, ʜʝʩʠʥʭʨʦʥʦʟʝ [16]. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʤʝʣʘʪʦʥʠʥʘ ʚ ʞʝʣʫʜʦʯʥʦïʢʠʰʝʯʥʳʭ ʪʢʘʥʷʭ ʧʨʝʚʦʩʭʦʜʠʪ ʫʨʦʚʝʥʴ ʢʨʦʚʠ ʚ 

10ï100 ʨʘʟ, ʘ ʚ ʞʝʣʫʜʦʯʥʦïʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʚ 400 ʨʘʟ ʙʦʣʴʰʝ ʤʝʣʘʪʦʥʠʥʘ, 

ʯʝʤ ʚ ʰʠʰʢʦʚʠʜʥʦʡ ʞʝʣʝʟʝ [27]. ʆʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʤʙʠʦʪʠʯʝʩʢʦʝ 

ʩʦʦʙʱʝʩʪʚʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʵʫʢʘʨʠʦʪʠʯʝʩʢʠʭ, ʧʨʦʢʘʨʠʦʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ, ʚʠʨʫʩʦʚ ʠ 

ʘʨʭʝʙʘʢʪʝʨʠʡ. ʆʙʱʝʝ ʯʠʩʣʦ ʩʦʤʘʪʠʯʝʩʢʠʭ ʠ ʟʘʨʦʜʳʰʝʚʳʭ ʢʣʝʪʦʢ ʜʦʩʪʠʛʘʝʪ 1 ʪʨʣʥ, ʘ 

ʤʠʢʨʦʙʥʳʭ ʢʣʝʪʦʢ ð ʩʚʳʰʝ 100 ʪʨʣʥ. ɺ ʩʠʩʪʝʤʥʦ-ʠʥʪʝʛʨʘʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ð ʧʨʠʤʝʨʥʦ 10 ʤʣʨʜ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ 

ʩʦʙʦʡ ʠ ʧʦʩʪʦʷʥʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʢʣʝʪʦʢ [35].  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʅ. ʇ. ʈʦʤʘʥʯʫʢ [16, 29] ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʠʩʪʝʤʥʦïʣʦʢʘʣʴʥʦʝ ʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʩʦʯʝʪʘʥʥʦʝ (ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʝ ʠ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʦʝ) ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʚ 

ʮʠʨʢʘʜʠʘʥʥʫʶ ʦʩʴ çʤʠʢʨʦʙʠʦʪʘïʢʠʰʝʯʥʠʢïʤʦʟʛè ʩ ʧʦʤʦʱʴʶ ʝʞʝʜʥʝʚʥʦʛʦ ʫʧʦʪʨʝʙʣʝʥʠʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ,  ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʢʦʛʥʠʪʠʚʥʦʝ ʠ ʧʩʠʭʠʯʝʩʢʦʝ 

ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. ɺʠʩʮʝʨʘʣʴʥʳʡ ʠ ʢʦʛʥʠʪʠʚʥʳʡ ʤʦʟʛ ʨʝʛʫʣʠʨʫʷ ʫʨʦʚʥʠ ʤʝʣʘʪʦʥʠʥʘ 

ʠʟʤʝʥʷʶʪ ʬʣʦʨʫ ʢʠʰʝʯʥʠʢʘ ʠ ʫʣʫʯʰʘʶʪ ʘʥʪʠʤʠʢʨʦʙʥʳʝ ʜʝʡʩʪʚʠʷ. ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ  ʦʙʝʩʧʝʯʠʚʘʶʪ ʮʠʨʢʘʜʠʘʥʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʥʝʡʨʦʦʩʠ 

çʤʦʟʛïʢʠʰʝʯʥʠʢè ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʧʠʪʘʥʠʝʤ çʤʦʟʛʘè ʠ çʤʠʢʨʦʙʠʦʪʳè. ʅʦʚʘʷ ʢʦʥʮʝʧʮʠʷ, 

ʨʘʩʩʤʘʪʨʠʚʘʶʱʘʷ ʤʠʢʨʦʬʣʦʨʫ ʢʠʰʝʯʥʠʢʘ ʢʘʢ ʢʣʶʯʝʚʦʡ ʨʝʛʫʣʷʪʦʨ ʧʦʚʝʜʝʥʠʷ ʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʤʝʥʫ ʧʘʨʘʜʠʛʤʳ ʚ ʥʝʡʨʦʥʘʫʢʝ ʠ 

ʢʣʠʥʠʯʝʩʢʦʡ ʛʝʨʠʘʪʨʠʠ.  

ɺʥʝʜʨʝʥʠʝ  ʠʟʦʙʨʝʪʝʥʠʷ [16] ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʪ ʜʣʷ ʧʦʜʘʚʣʝʥʠʷ 

ʩʚʦʙʦʜʥʦ-ʨʘʜʠʢʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʠʥʚʘʟʠʚʥʦʡ ʜʝʪʦʢʩʠʢʘʮʠʠ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, 

ʦʧʪʠʤʠʟʘʮʠʠ ʥʝʡʨʦʛʝʥʥʦʡ ʨʝʛʫʣʷʮʠʠ ʩʦʩʫʜʠʩʪʦʛʦ ʪʦʥʫʩʘ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ 

ʬʫʥʢʮʠʡ ʫ ʣʠʮ ʤʫʞʩʢʦʛʦ ʠ ʞʝʥʩʢʦʛʦ ʧʦʣʘ. 

ʇʦʤʠʤʦ ʚʣʠʷʥʠʷ ʜʠʝʪʠʯʝʩʢʠʭ ʧʨʠʚʳʯʝʢ ʥʘ ʵʧʠʛʝʥʝʪʠʯʝʩʢʫʶ ʨʝʛʫʣʷʮʠʶ ʤʝʪʘʙʦʣʠʟʤʘ 

ʩʫʱʝʩʪʚʫʝʪ ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʩʦʮʠʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʨʝʞʠʤ ʩʥʘ, ʚʨʝʤʷ ʧʨʠʝʤʘ ʧʠʱʠ ʠ 

ʨʘʙʦʯʠʝ ʩʤʝʥʳ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʮʠʨʢʘʜʥʦʝ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʝ. ɼʘʞʝ ʦʜʥʘ ʥʦʯʴ ʥʝʜʦʩʳʧʘʥʠʷ 

ʧʨʠʚʦʜʠʪ ʢ ʛʠʧʝʨʤʝʪʠʣʠʨʦʚʘʥʠʶ ʨʘʟʣʠʯʥʳʭ ʪʢʘʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ ʯʘʩʦʚʳʭ ʛʝʥʦʚ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠ ʥʘʨʫʰʝʥʠʶ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ ʛʣʶʢʦʟʝ. 

ʂʨʦʤʝ ʪʦʛʦ, ʤʝʪʘʙʦʣʠʪʳ ʷʚʣʷʶʪʩʷ ʩʫʙʩʪʨʘʪʘʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʤʦʜʠʬʠʢʘʮʠʡ ʭʨʦʤʘʪʠʥʘ ʠ ʠʛʨʘʶʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʨʦʣʴ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʩʝʭ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʫʪʝʡ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʤʝʪʘʙʦʣʠʪʳ, ʚʳʪʝʢʘʶʱʠʭ ʠʟ ʨʘʟʣʠʯʥʳʭ ʧʠʱʝʚʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʩʫʙʩʪʨʘʪʘʤʠ ʜʣʷ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʛʠʩʪʦʥʦʚ 

ʤʦʜʠʬʠʢʘʮʠʠ ʬʝʨʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʦʪʦʤ ʚʣʠʷʶʪ ʥʘ ʫʧʣʦʪʥʝʥʠʝ ʭʨʦʤʘʪʠʥʘ. ʉ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʣʠʥʠʡ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʪʦʛʦ, ʯʪʦ ʵʧʠʛʝʥʝʪʠʢʘ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʤʝʪʘʙʦʣʠʟʤ ʠ ʙʦʣʝʟʥʠ.  
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ʇʠʪʘʥʠʝ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʦʙʤʝʥ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʬʫʥʢʮʠʡ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʬʦʨʤʳ ʠ ʚʳʞʠʚʘʥʠʷ ʦʨʛʘʥʠʟʤʘ, ʠ ʧʦʵʪʦʤʫ 

ʷʚʣʷʶʪʩʷ ʤʦʱʥʳʤʠ ʜʚʠʞʫʱʠʤʠ ʩʠʣʘʤʠ ʵʚʦʣʶʮʠʠ. 

ɼʠʝʪʠʯʝʩʢʘʷ ʤʦʜʫʣʷʮʠʷ ʵʧʠʛʝʥʦʤʘ. ʍʦʨʦʰʦ ʠʟʚʝʩʪʥʘ ʚʘʞʥʘʷ ʨʦʣʴ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ 

ʤʝʭʘʥʠʟʤʦʚ ʚ ʨʘʟʚʠʪʠʠ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʤʦʟʛʘ. ʆʜʥʘʢʦ ʧʨʦʛʨʝʩʩ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʥʘ ʧʫʪʠ 

ʢ ʧʦʥʠʤʘʥʠʶ ʤʝʭʘʥʠʟʤʦʚ ʚʳʟʚʘʥʥʳʭ ʜʠʝʪʦʡ ʠʟʤʝʥʝʥʠʡ ʦʛʨʘʥʠʯʝʥ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʠʟ-ʟʘ 

ʥʝʜʦʩʪʫʧʥʦʩʪʠ ʤʦʟʛʘ ʦʪ ʞʠʚʳʭ ʩʫʙʲʝʢʪʦʚ ʯʝʣʦʚʝʢʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩʦ ʩʣʦʞʥʦʩʪʴʶ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʩʠʛʥʘʪʫʨ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʢʣʝʪʦʢ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ.  

ɺʩʝ ʙʦʣʴʰʝ ʜʘʥʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ 

(ʤʝʪʠʣʠʨʦʚʘʥʠʝ ɼʅʂ, ʤʦʜʠʬʠʢʘʮʠʠ ʛʠʩʪʦʥʦʚ, ʥʢʈʅʂ) ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʠ ʦʙʨʘʟʫʶʪ 

çʵʧʠʛʝʥʝʪʠʯʝʩʢʫʶ ʩʝʪʴè. ʅʘʙʣʶʜʘʝʤʳʡ ʬʝʥʦʪʠʧ ð ʚʢʣʶʯʘʷ ʛʣʦʙʘʣʴʥʦʝ ʟʜʦʨʦʚʴʝ ʠ 

ʚʦʟʨʘʩʪʥʳʝ ʧʨʦʮʝʩʩʳ ð ʷʚʣ̫ʝʪʩʷ ʢʦʥʝʯʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʨʷʜʘ ʠʥʪʝʛʨʘʣʴʥʳʭ ʩʠʛʥʘʣʦʚ. 

ʌʘʢʪʦʨʳ ʦʙʨʘʟʘ ʞʠʟʥʠ ʠ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʩʪʘʚʣʷʶʪ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʩʣʝʜʳ 

ʥʘ ʥʘʰʝʡ ɼʅʂ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ; ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʦʢʘʟʳʚʘʶʪ ʟʘʱʠʪʥʦʝ 

ʜʝʡʩʪʚʠʝ, ʘ ʜʨʫʛʠʝ ð ʚʨʝʜʥʳ. ɹʦʛʘʪʳʝ ʬʨʫʢʪʘʤʠ ʠ ʦʚʦʱʘʤʠ ʜʠʝʪʳ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʩʭʦʜʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ɼʅʂ ʩ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ. ɹʦʣʝʝ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʠ ʩʠʛʥʘʣʴʥʳʭ ʧʫʪʝʡ, ʘʢʪʠʚʠʨʫʝʤʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ 

ʧʠʱʝʚʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʧʦʤʦʛʣʦ ʙʳ ʦʮʝʥʠʪʴ ʨʦʣʴ ʠ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʧʦʣʴʟʫ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ ʜʣʷ ʥʘʰʝʛʦ ʟʜʦʨʦʚʴʷ (ʈʠʩʫʥʦʢ 14) [2, 44]. 

 
 

ʈʠʩʫʥʦʢ 14. ʄʝʭʘʥʠʟʤ ʚʣʠʷʥʠʷ ʧʠʱʠ ʥʘ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʦʜʠʬʠʢʘʮʠʠ [19, 44]. 

 

ʇʠʪʘʪʝʣʴʥʘʷ ʵʧʠʛʝʥʝʪʠʢʘ ʤʦʞʝʪ ʩʦʯʝʪʘʪʴʩʷ ʩ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʜʣʷ 

ʩʠʥʝʨʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʮʝʣʷʭ ʣʝʯʝʥʠʷ ʠʣʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠʣʠ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥʘ ʜʣʷ 

ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʙʨʝʤʝʥʠ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʧʦʪʦʤʩʪʚʘ 

ʧʦʩʨʝʜʩʪʚʦʤ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠ ʟʜʦʨʦʚʦʡ ʜʠʝʪʳ. ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʠʪʘʥʠʷ ʠ 

ʵʧʠʛʝʥʝʪʠʢʠ ʤʦʞʝʪ ʧʨʠʥʝʩʪʠ ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʦʣʴʟʫ ʦʙʱʝʩʪʚʝʥʥʦʤʫ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʶ, ʘ 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ ʤʦʞʝʪ ʩʪʘʪʴ ʯʘʩʪʴʶ ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʧʘʮʠʝʥʪʘ.  
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ʄʦʟʛ ʨʝʛʫʣʠʨʫʝʪ ʢʠʰʝʯʥʠʢ ʠ ʝʛʦ ʤʠʢʨʦʙʠʦʪʫ ʧʦʩʨʝʜʩʪʚʦʤ ʥʝʡʨʦʘʥʘʪʦʤʠʯʝʩʢʠʭ, 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʭ ʥʝʡʨʦʩʝʪʝʚʳʭ ʧʫʪʝʡ, ʩʦʦʙʱʘʶʱʠʭʩʷ ʩ ʧʦʤʦʱʴʶ 

ʥʝʡʨʦʤʝʜʠʘʪʦʨʦʚ, ʥʝʡʨʦʧʝʧʪʠʜʦʚ ʠʣʠ ʧʨʦʜʫʢʪʦʚ ʤʠʢʨʦʙʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʤʠʢʨʦʙʠʦʪʫ ʢʠʰʝʯʥʠʢʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʤʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ ʚʣʠʷʝʪ ʥʘ ʤʦʟʛ. ʕʪʠ ʜʚʘ 

ʩʧʦʩʦʙʘ ʬʦʨʤʠʨʫʶʪ ʜʚʫʥʘʧʨʘʚʣʝʥʥʫʶ ʩʚʷʟʴ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʢʠʰʝʯʥʠʢʦʤ ʠ ʤʦʟʛʦʤ 

(ʈʠʩʫʥʦʢ 15) [45ï46]. 

 
ʈʠʩʫʥʦʢ 15. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʦʟʛʘ ʠ ʤʠʢʨʦʙʠʦʪʳ. ʆʙʱʘʷ ʢʦʥʮʝʧʮʠʷ ʜʚʫʥʘʧʨʘʚʣʝʥʥʦʡ ʦʩʠ: 

ʢʠʰʝʯʥʠʢïʤʦʟʛïʤʠʢʨʦʙʠʦʪʘ [46ï47]. 

 

ɼʠʩʙʘʢʪʝʨʠʦʟ ʢʠʰʝʯʥʠʢʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥ ʨʘʟʣʠʯʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʘʢʠʤʠ ʢʘʢ ʜʠʝʪʘ, ʩʪʨʝʩʩ, ʚʦʟʜʝʡʩʪʚʠʝ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʪʦʢʩʠʥʦʚ, ʣʝʢʘʨʩʪʚ ʠ 

ʧʘʪʦʛʝʥʦʚ (ʈʠʩʫʥʦʢ 16).  

 
ʈʠʩʫʥʦʢ 16. ʇʨʠʯʠʥʳ ʜʠʩʙʘʢʪʝʨʠʦʟʘ [46ï47]. 

 

ʇʝʨʩʧʝʢʪʠʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʧʨʦʜʦʣʞʘʶʱʠʝʩʷ ʥʘʰʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ  

ʚ ʦʙʣʘʩʪʠ ʛʝʥʝʪʠʢʠ ʠ ʵʧʠʛʝʥʝʪʠʢʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʨʘʟʨʘʙʦʪʘʥ ʠ ʚʥʝʜʨʝʥ [48] ʩʧʦʩʦʙ ʦʮʝʥʢʠ ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ 
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ʙʠʦʬʠʟʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʚʦʜʷʪ ʕʂɻ ʠ ʕʭʦʂɻ ʩʝʨʜʮʘ, ʠ ʧʦ ʦʪʢʣʦʥʝʥʠʷʤ ʫʢʘʟʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ 

ʧʦʢʘʟʘʥʠʡ ʠʟʤʝʨʝʥʠʡ ʕʂɻ ʠ ʕʭʦʂɻ ʩʝʨʜʮʘ ʩʫʜʷʪ ʦ ʩʪʨʫʢʪʫʨʥʦïʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʷʭ ʚ ʣʦʢʘʣʴʥʳʭ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʘʭ, ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʦʩʫʜʠʩʪʳʭ 

ʙʘʩʩʝʡʥʘʭ, ʦʪʣʠʯʘʶʱʠʡʩʷ ʪʝʤ, ʯʪʦ ʦʩʫʱʝʩʪʚʣʷʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʠʟʤʝʨʝʥʠʝ ʩʠʩʪʝʤʥʦʛʦ 

ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʣʝʚʦʤ ʠ ʧʨʘʚʦʤ ʧʣʝʯʝ, ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʣʦʜʳʞʢʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʟʥʘʯʝʥʠʡ ʣʦʜʳʞʝʯʥʦïʧʣʝʯʝʚʦʛʦ ʠʥʜʝʢʩʘ ʚ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʧʦʣʦʚʠʥʝ ʪʫʣʦʚʠʱʘ ʠ ʩʢʦʨʦʩʪʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʫʣʴʩʦʚʦʡ ʚʦʣʥʳ ʚ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʧʦʣʦʚʠʥʘʭ ʪʫʣʦʚʠʱʘ, ʘ ʚʦʟʨʘʩʪʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʦʮʝʥʠʚʘʶʪ ʧʦ ʚʝʣʠʯʠʥʝ 

ʣʦʜrʞʝʯʥʦïʧʣʝʯʝʚʦʛʦ ʠʥʜʝʢʩʘ ʠ ʫʢʘʟʘʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʠʟʤʝʨʝʥʠʡ ʚ ʤʦʤʝʥʪ ʨʝʛʠʩʪʨʘʮʠʠ 

ʵʪʦʛʦ ʠʤʧʫʣʴʩʘ, ʘ ʪʘʢʞʝ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʩʦʩʪʦʷʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ 

ʛʝʤʦʜʠʥʘʤʠʢʠ, ʠʟʤʝʥʝʥʠʶ ʛʝʦʤʝʪʨʠʠ ʩʝʨʜʮʘ, ʨʘʙʦʪʝ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʪʝʤʧʫ 

ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʠ [48]. 

ʉʪʘʨʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʤ ʩʥʠʞʝʥʠʝʤ ʩʪʨʫʢʪʫʨʳ ʠ ʬʫʥʢʮʠʠ ʩʝʨʜʝʯʥʦï

ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ. ʅʘʢʦʧʣʝʥʠʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʩʚʷʟʳʚʘʝʪ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʦʝ ʩʪʘʨʝʥʠʝ ʩ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ, ʚʢʣʶʯʘʶʱʠʤʠ ʩʣʦʞʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʪʠʣʠʨʦʚʘʥʠʷ 

ɼʅʂ, ʧʦʩʪʪʨʘʥʩʣʷʮʠʦʥʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ ʛʠʩʪʦʥʦʚ ʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʟʘʥʷʪʦʩʪʠ ʥʫʢʣʝʦʩʦʤ, 

ʨʝʛʫʣʠʨʫʝʤʦʡ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ. ɼʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʛʝʥʦʤʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʚʝʣʠ ʢ ʛʣʫʙʦʢʦʤʫ ʧʦʥʠʤʘʥʠʶ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʭʨʦʤʘʪʠʥʘ ʢʘʢ ʧʨʠ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʤ ʩʪʘʨʝʥʠʠ, ʪʘʢ ʠ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ. ʆʙʦʙʱʝʥʳ ʧʦʩʣʝʜʥʠʝ ʦʪʢʨʳʪʠʷ ʚ 

ʦʙʣʘʩʪʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʦʤ ʩʪʘʨʝʥʠʠ ʠ 

ʟʘʙʦʣʝʚʘʥʠʷʭ, ʠ ʦʙʩʫʞʜʘʶʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʩʪʨʘʪʝʛʠʠ ʜʣʷ ʟʘʤʝʜʣʝʥʠʷ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʛʦ ʩʪʘʨʝʥʠʷ ʠ ʙʦʨʴʙʳ ʩ ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʧʫʪʝʤ 

ʦʤʦʣʦʞʝʥʠʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʩʠʛʥʘʪʫʨ ʜʦ ʤʦʣʦʜʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

ʉʪʘʨʝʥʠʝ ʩʝʨʜʮʘ ð ʵʪʦ ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʩʥʠʞʝʥʠʝʤ ʬʫʥʢʮʠʡ 

ʩʝʨʜʮʘ ʠ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʞʝʣʫʜʦʯʢʦʚ ʠ ʧʨʝʜʩʝʨʜʠʡ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʚʢʣʶʯʘʝʪ ʫʪʦʣʱʝʥʠʝ 

ʩʪʝʥʢʠ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ ʚʩʣʝʜʩʪʚʠʝ ʛʠʧʝʨʪʨʦʬʠʠ ʢʘʨʜʠʦʤʠʦʮʠʪʦʚ, ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ 

ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ, ʫʪʦʣʱʝʥʠʝ ʠ ʫʧʣʦʪʥʝʥʠʝ ʠʥʪʠʤʳ ʩʦʩʫʜʦʚ ʚʩʣʝʜʩʪʚʠʝ ʦʪʣʦʞʝʥʠʷ 

ʢʦʣʣʘʛʝʥʘ ʠ ʢʘʣʴʮʠʷ. ʉʨʝʜʠ ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʩʪʘʨʝʥʠʷ, ʚʢʣʶʯʘʷ ʛʝʥʦʤʥʫʶ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ, ʫʢʦʨʦʯʝʥʠʷ ʪʝʣʦʤʝʨ, ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʧʦʪʝʨʶ ʧʨʦʪʝʦʩʪʘʟʘ, 

ʥʘʨʫʰʝʥʠʝ ʨʝʛʫʣʷʮʠʠ ʚʦʩʧʨʠʷʪʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʫʶ ʜʠʩʬʫʥʢʮʠʶ, 

ʩʪʘʨʝʥʠʝ ʢʣʝʪʦʢ, ʠʩʪʦʱʝʥʠʝ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ ʠ ʠʟʤʝʥʝʥʠʝ ʤʝʞʢʣʝʪʦʯʥʦʡ ʩʚʷʟʠ, ʤʥʦʛʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʯʘʩʪʦ ʥʘʙʣʶʜʘʶʪʩʷ ʠ ʧʨʠ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ. ʅʘʧʨʠʤʝʨ, 

ʫʢʦʨʦʯʝʥʠʝ ʪʝʣʦʤʝʨ ʩʚʷʟʘʥʦ ʩ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ʋʢʦʨʦʯʝʥʠʝ ʪʝʣʦʤʝʨ 

ʦʪʨʘʞʘʝʪ ʢʫʤʫʣʷʪʠʚʥʫʶ ʥʘʛʨʫʟʢʫ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ, ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ, ʚʦʟʨʘʩʪʘʶʱʝʛʦ ʩ 

ʚʦʟʨʘʩʪʦʤ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʛʦ ʬʠʙʨʦʟʘ ʩʝʨʜʮʘ, ʪʘʢ ʢʘʢ ʧʨʦʬʠʙʨʦʪʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ 

ʫʩʠʣʠʚʘʶʪʩʷ ʧʨʠ ʩʪʘʨʝʥʠʠ. 

ʅʘʡʜʝʥʳ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ 

ʥʝʡʨʦʨʝʬʣʝʢʪʦʨʥʦʡ ʨʝʛʫʣʷʮʠʠ ʘʨʪʝʨʠʘʣʴʥʳʭ ʩʦʩʫʜʦʚ. ʅʘʡʜʝʥʘ ʙʠʦʬʠʟʠʯʝʩʢʘʷ ʧʨʠʯʠʥʘ 

ʨʘʟʚʠʪʠʷ ʧʝʨʚʠʯʥʦʡ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʦʥʠʠ, ʢʘʢ ʥʘʨʫʰʝʥʠʝ ʢʘʨʜʠʦʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʦʛʦ 

ʤʝʭʘʥʠʟʤʘ ʘʥʪʠʬʣʘʪʪʝʨʥʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ. ʅʘ ʦʩʥʦʚʝ ʘʚʪʦʨʩʢʦʡ 

ʢʦʥʮʝʧʮʠʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʥʝʡʨʦʨʝʬʣʝʢʪʦʨʥʦʡ ʨʝʛʫʣʷʮʠʠ ʘʨʪʝʨʠʘʣʴʥʳʭ ʩʦʩʫʜʦʚ 

ʧʦʢʘʟʘʥʘ ʦʩʦʙʘʷ ʚʘʞʥʦʩʪʴ ʜʦʟʠʨʦʚʘʥʥʦʛʦ ʩʥʠʞʝʥʠʷ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ 

ʘʥʪʠʛʠʧʝʨʪʝʥʟʠʚʥʳʤʠ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʜʦ ʧʦʨʦʛʘ ʚʦʟʨʘʩʪʥʦʡ ʥʦʨʤʳ ʧʦʜ 

ʢʦʥʪʨʦʣʝʤ ʣʦʜʳʞʝʯʥʦïʧʣʝʯʝʚʦʛʦ ʠʥʜʝʢʩʘ. ʇʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʙʠʦʬʠʟʠʯʝʩʢʠʭ, 

ʵʣʝʢʪʨʦʢʘʨʜʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ ʠ 

ʧʨʦʛʥʦʟʘ ʦʩʣʦʞʥʝʥʠʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʝʨʚʠʯʥʦʡ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʦʥʠʝʡ ʧʦʟʚʦʣʠʣʠ 
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ʚʥʝʜʨʠʪʴ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦïʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʡ ʩʠʩʪʝʤʦʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ. ʉʠʩʪʝʤʥʳʡ 

ʘʣʛʦʨʠʪʤ ʠʥʥʦʚʘʮʠʡ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʤʝʜʠʮʠʥʳ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʧʝʨʚʠʯʥʦʡ 

ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʦʥʠʝʡ ʠ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ ʩʦʩʪʘʚʣʷʝʪʩʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʩ ʧʦʟʠʮʠʠ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʤʝʜʠʮʠʥʳ, ʜʘʥʥʳʭ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʘʩʧʦʨʪʘ, 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʝʨʠʬʠʮʠʨʦʚʘʥʥʦʡ 

ʧʦʣʠʤʦʨʙʠʜʥʦʩʪʠ [31]. 

ʆʮʝʥʢʘ ʩʪʘʨʝʥʠʷ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʧʦʩʦʙʘʭ ʧʨʦʚʦʜʠʪʩʷ ʧʦ 

ʚʝʣʠʯʠʥʝ ʦʪʢʣʦʥʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʯʝʣʦʚʝʢʘ ʦʪ ʝʛʦ 

ʢʘʣʝʥʜʘʨʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʧʨʠ ʵʪʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʚʳʰʝʥʥʳʡ ʨʠʩʢ ʨʘʥʥʝʛʦ ʨʘʟʚʠʪʠʷ 

ʚʦʟʨʘʩʪʥʦʡ ʧʘʪʦʣʦʛʠʠ, ʢʦʪʦʨʳʡ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʩʪʘʨʝʥʠʷ ʦʩʦʙʦ 

ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʦʮʝʥʢʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ, ʩʮʝʧʣʝʥʥʳʭ ʩ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʤ 

ʨʘʟʚʠʪʠʝʤ ʠ ʧʨʦʮʝʩʩʘʤʠ ʩʪʘʨʝʥʠʷ ʯʝʣʦʚʝʢʘ: ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʦʥʠʷ, ʠʰʝʤʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ 

ʩʝʨʜʮʘ, ʦʞʠʨʝʥʠʝ, ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 2 ʪʠʧʘ, ʘʪʝʨʦʩʢʣʝʨʦʟ ʠ ʜʨ. 

ʅʘʩʪʦʷʱʝʝ ʠʟʦʙʨʝʪʝʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, 

ʟʘʢʣʶʯʘʶʱʝʛʦʩʷ ʚ ʧʦʚʳʰʝʥʠʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʦʙʲʝʢʪʠʚʥʦʩʪʠ ʦʮʝʥʢʠ ʚʦʟʨʘʩʪʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʟʘ ʩʯʝʪ ʫʯʝʪʘ ʧʦʢʘʟʘʪʝʣʷ 

ʣʦʜʳʞʝʯʥʦïʧʣʝʯʝʚʦʛʦ ʠʥʜʝʢʩʘ, ʢʘʢ ʙʠʦʤʘʨʢʝʨʘ ʚ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʘʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʩʦʩʫʜʠʩʪʳʭ ʙʘʩʩʝʡʥʘʭ, ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ (ʩʪʨʫʢʪʫʨʥʳʤʠ) ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ (ʜʠʥʘʤʠʯʝʩʢʠʤʠ) ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʢʦʨʦʩʪʠ ʩʪʘʨʝʥʠʷ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʦʡ 

ʩʠʩʪʝʤʳ. 

ʅʦʚʳʤ ʚ ʟʘʷʚʣʝʥʥʦʤ ʩʧʦʩʦʙʝ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʨʠʤʝʥʷʝʪʩʷ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʩ 

ʠʟʫʯʝʥʠʝʤ ʧʷʪʠʜʝʩʷʪʠ ʧʦʢʘʟʘʪʝʣʝʡ (ʤʘʨʢʝʨʦʚ) ð ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʩʢʦʨʦʩʪʠ ʩʪʘʨʝʥʠʷ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʢʦʪʦʨʳʝ ʦʩʥʦʚʘʥʳ ʥʘ ʦʮʝʥʢʝ 

ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ, ʪ. ʝ. ʚ ʣʶʙʦʤ ʚʦʟʨʘʩʪʝ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ (50 ʤʘʨʢʝʨʦʚ) ʧʨʦʚʦʜʷʪ ʜʠʘʛʥʦʩʪʠʢʫ ʧʦʨʘʞʝʥʠʷ 

ʦʨʛʘʥʦʚ-ʤʠʰʝʥʝʡ ʫ ʙʦʣʴʥʳʭ ʩ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʝʡ, ʩʫʜʷʪ ʦʙ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʠ 

ʜʨʫʛʠʭ ʠʟʤʝʥʝʥʠʷʭ ʢʨʦʚʝʥʦʩʥʦʛʦ ʩʦʩʫʜʘ, ʩʦʩʪʦʷʥʠʠ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ 

ʛʝʤʦʜʠʥʘʤʠʢʠ, ʠʟʤʝʥʝʥʠʠ ʛʝʦʤʝʪʨʠʠ ʩʝʨʜʮʘ, ʨʘʙʦʪʝ ʚʩʝʡ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʚ 

ʮʝʣʦʤ ʠ ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʜʝʣʘʶʪ ʚʳʚʦʜ ʦ ʩʪʝʧʝʥʠ ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʩʝʨʜʝʯʥʦï

ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ. 

ʋʢʘʟʘʥʥʳʝ ʧʨʠʟʥʘʢʠ ʷʚʣʷʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʠ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʫʩʪʦʡʯʠʚʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʧʦʣʫʯʝʥʠ ̫ʪʨʝʙʫʝʤʦʛʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʦʯʝʥʴ ʚʘʞʥʳʤ ʚ ʟʘʷʚʣʝʥʥʦʤ ʩʧʦʩʦʙʝ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʘʙʘʪʳʚʘʪʴ 

ʘʣʛʦʨʠʪʤʳ ʪʝʨʘʧʠʠ ʠ ʦʮʝʥʠʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʚʦʜʠʤʦʛʦ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʠ 

ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʣʝʯʝʥʠʷ ʚʦ ʚʨʝʤʝʥʠ ʩ ʟʘʜʘʥʥʳʤ ʠʥʪʝʨʚʘʣʦʤ ʠ ʧʦʜ ʢʦʥʪʨʦʣʝʤ 

50 ʙʠʦʧʦʢʘʟʘʪʝʣʝʡ (ʙʠʦʤʘʨʢʝʨʦʚ). 

ʇʦʣʫʯʝʥʥʳʝ ʧʨʠ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʟʥʘʯʝʥʠʷ ʠʟʤʝʨʷʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʠʭ 

ʚʟʘʠʤʦʩʚʷʟʴ ʧʦʟʚʦʣʷʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʚʦʜʠʪʴ ʨʘʥʥʶʶ ʜʠʘʛʥʦʩʪʠʢʫ ʧʦʨʘʞʝʥʠʷ ʦʨʛʘʥʦʚï

ʤʠʰʝʥʝʡ ʫ ʙʦʣʴʥʳʭ ʩ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʝʡ, ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʝ ʠ ʜʨʫʛʠʝ ʠʟʤʝʥʝʥʠʷ 

ʢʨʦʚʝʥʦʩʥʦʛʦ ʩʦʩʫʜʘ, ʩʦʩʪʦʷʥʠʝ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʛʝʤʦʜʠʥʘʤʠʢʠ, ʠʟʤʝʥʝʥʠʝ 

ʛʝʦʤʝʪʨʠʠ ʩʝʨʜʮʘ, ʨʘʙʦʪʳ ʚʩʝʡ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʜʣʘʛʘʝʤʳʡ ʩʧʦʩʦʙ ʦʮʝʥʢʠ ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦ ʦʩʥʦʚʘʥʠʡ ʜʣʷ ʢʣʠʥʠʯʝʩʢʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ, ʰʠʨʦʢʦʛʦ ʚʥʝʜʨʝʥʠʷ ʚ ʘʣʛʦʨʠʪʤʳ 
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ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʬʦʩʤʦʪʨʦʚ ʠ ʦʙʩʣʝʜʦʚʘʥʠʡ ʧʘʮʠʝʥʪʦʚ ʤʝʜʠʮʠʥʩʢʠʭ 

ʫʯʨʝʞʜʝʥʠʡ ʜʣʷ ʩʠʩʪʝʤʥʦʡ ʦʮʝʥʢʠ ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ 

ʯʝʣʦʚʝʢʘ ð ʢʘʢ ʥʘʜʝʞʥʳʭ, ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʥʘ ʜʦʢʣʠʥʠʯʝʩʢʦʡ 

ʩʪʘʜʠʠ ʚʳʷʚʠʪʴ ʧʘʮʠʝʥʪʦʚ ʩ ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ ʧʘʪʦʣʦʛʠʝʡ ʘʨʪʝʨʠʡ ʥʠʞʥʠʭ 

ʢʦʥʝʯʥʦʩʪʝʡ, ʧʦʚʳʰʝʥʥʳʤ ʨʠʩʢʦʤ ʥʘʣʠʯʠʷ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʧʦʨʘʞʝʥʠʡ ʚ ʢʘʨʦʪʠʜʥʦʤ ʠ 

ʢʦʨʦʥʘʨʥʦʤ ʘʨʪʝʨʠʘʣʴʥʳʭ ʙʘʩʩʝʡʥʘʭ, ʘ ʪʘʢʞʝ ʫʪʦʯʥʠʪʴ ʨʠʩʢʠ ʨʘʟʚʠʪʠʷ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʳʭ 

ʦʩʣʦʞʥʝʥʠʡ. 

ʉʪʘʨʝʥʠʝ ʩʝʨʜʮʘ ð ʛʝʪʝʨʦʛʝʥʥʳʡ ʧʨʦʮʝʩʩ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʧʦʚʳʰʝʥʥʳʤ ʫʨʦʚʥʝʤ 

ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ, ʧʦʚʨʝʞʜʝʥʠʝʤ ʛʝʥʦʤʥʦʡ ɼʅʂ, ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤʠ 

ʤʦʜʠʬʠʢʘʮʠʷʤʠ ʠ ʫʢʦʨʦʯʝʥʠʝʤ ʪʝʣʦʤʝʨ. ʇʦʩʣʝʜʩʪʚʠʷ ʩʪʘʨʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤʠ 

ʚʨʝʜʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚʢʣʶʯʘʶʪ ʜʝʬʝʢʪʥʳʡ ʙʝʣʢʦʚʳʡ ʛʦʤʝʦʩʪʘʟ, ʧʨʦʛʨʝʩʩʠʨʫʶʱʫʶ 

ʧʦʪʝʨʶ ʧʨʦʮʝʩʩʦʚ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʠ ʥʘʢʦʧʣʝʥʠʝ ʜʠʩʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʨʛʘʥʝʣʣ, ʢʦʪʦʨʳʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʧʦʧʫʣʷʮʠʠ ʢʘʨʜʠʦʤʠʦʮʠʪʦʚ, ʬʠʙʨʦʙʣʘʩʪʦʚ ʠ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ. 

ʊʘʢʠʝ ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ, ʠʥʠʮʠʠʨʫʝʤʳʝ ʢʘʢ ʚʥʝʰʥʠʤʠ, ʪʘʢ ʠ ʚʥʫʪʨʝʥʥʠʤʠ 

ʩʪʠʤʫʣʘʤʠ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʠʚʦʜʷʪ ʢ ʥʘʨʫʰʝʥʠʶ ʩʦʢʨʘʪʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ, ʩʥʠʞʝʥʠʶ 

ʧʦʢʘʟʘʪʝʣʝʡ ʛʝʤʦʜʠʥʘʤʠʢʠ, ʘ ʪʘʢʞʝ ʢ ʥʘʨʫʰʝʥʠʶ ʨʝʛʝʥʝʨʘʪʠʚʥʳʭ ʨʝʘʢʮʠʡ ʥʘ ʪʨʘʚʤʳ ʠ 

ʩʪʨʝʩʩïʩʪʠʤʫʣʳ. 

ʉʪʘʨʝʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʤʦʟʛʘ ð ʵʪʦ ʩʣʦʞʥʦʝ, ʤʥʦʛʦʤʝʨʥʦʝ ʷʚʣʝʥʠʝ. ɼʣʷ ʧʨʘʚʠʣʴʥʦʛʦ 

ʨʝʰʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʤʝʜʠʮʠʥʩʢʠʭ, ʥʦ ʠ ʩʦʮʠʘʣʴʥʳʭ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʨʘʚʦʚʳʭ ʚʦʧʨʦʩʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʵʪʠʤ ʷʚʣʝʥʠʝʤ, ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʠ ʫʯʠʪʳʚʘʪʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʘʩʧʝʢʪʳ 

ʟʜʦʨʦʚʦʛʦ, ʫʩʢʦʨʝʥʥʦʛʦ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʨʝʥʠʷ. ɺ ʙʣʠʞʘʡʰʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʙʫʜʝʪ ʥʘʡʪʠ ʨʝʰʝʥʠʷ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʤ ʩʪʘʨʝʥʠʝʤ ʥʘʩʝʣʝʥʠʷ ʩ ʪʝʤ, ʯʪʦʙʳ 

ʫʚʝʣʠʯʠʪʴ ʯʠʩʣʦ ʣʠʮ, ʜʦʩʪʠʛʘʶʱʠʭ ʫʩʧʝʰʥʦʛʦ ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ. 

ʍʨʦʥʠʯʝʩʢʘʷ ʠʰʝʤʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ ʩʦʩʫʜʠʩʪʦʛʦ, ʪʦʢʩʠʯʝʩʢʦʛʦ, 

ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʠ ʩʤʝʰʘʥʥʦʛʦ ʛʝʥʝʟʘ ʠʤʝʝʪ ʤʝʩʪʦ ʫ ʦʛʨʦʤʥʦʛʦ ʯʠʩʣʘ ʙʦʣʴʥʳʭ, ʥʘʭʦʜʷʱʠʭʩʷ 

ʚ ʤʥʦʛʦʧʨʦʬʠʣʴʥʳʭ ʩʪʘʮʠʦʥʘʨʘʭ ʠ ʦʙʨʘʱʘʶʱʠʭʩʷ ʟʘ ʦʢʘʟʘʥʠʝʤ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʚ 

ʘʤʙʫʣʘʪʦʨʥʦïʧʦʣʠʢʣʠʥʠʯʝʩʢʠʝ ʫʯʨʝʞʜʝʥʠʷ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʝ, ʠ ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʥʝʚʨʦʣʦʛʠʠ ʠ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʠ, 

ʧʨʠʤʝʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʨʠʥʮʠʧʳ ʣʝʯʝʥʠʷ ʭʨʦʥʠʯʝʩʢʦʡ ʠʰʝʤʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ: 

1. ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʦʩʫʜʠʩʪʳʝ ʬʘʢʪʦʨʳ (ʢʦʨʨʝʢʮʠʷ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, 

ʧʨʦʬʠʣʘʢʪʠʢʘ ʦʩʪʨʳʭ ʥʘʨʫʰʝʥʠʡ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ); 

2. ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʪʦʢʘ, ʫʣʫʯʰʝʥʠʝ ʮʝʨʝʙʨʘʣʴʥʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ; 

3. ʫʣʫʯʰʝʥʠʝ ʠ ʩʪʘʙʠʣʠʟʘʮʠʷ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ; 

4. ʢʦʨʨʝʢʮʠʷ ʜʨʫʛʠʭ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʦʜʭʦʜʦʚ ʚ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʤ ʣʝʯʝʥʠʠ 

ʜʠʩʮʠʨʢʫʣʷʪʦʨʥʦʡ ʵʥʮʝʬʘʣʦʧʘʪʠʠ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʚʘʟʦʘʢʪʠʚʥʦʡ, ʥʝʡʨʦʤʝʪʘʙʦʣʠʯʝʩʢʦʡ 

ʠ ʥʝʡʨʦʧʨʦʪʝʢʪʠʚʥʦʡ ʪʝʨʘʧʠʠ ʩ ʧʦʤʦʱʴʶ ʥʘʟʥʘʯʝʥʠʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʧʦʣʠʤʦʜʘʣʴʥʳʤ ʜʝʡʩʪʚʠʝʤ (ʘʥʪʠʛʠʧʦʢʩʠʯʝʩʢʦʝ, 

ʤʝʪʘʙʦʣʠʯʝʩʢʦʝ (ʥʦʦʪʨʦʧʥʦʝ) ʠ ʩʦʩʫʜʦʨʘʩʰʠʨʷʶʱʝʝ). 

ʆʜʥʘʢʦ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ 

ʚ ʣʝʯʝʥʠʠ ʭʨʦʥʠʯʝʩʢʦʡ ʠʰʝʤʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ ʦʪʥʦʩʷʪʩʷ ʢ ʤʝʜʠʢʘʤʝʥʪʦʟʥʳʤ 

ʩʨʝʜʩʪʚʘʤ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʘʤʙʫʣʘʪʦʨʥʦ-ʧʦʣʠʢʣʠʥʠʯʝʩʢʠʭ, ʩʪʘʮʠʦʥʘʨʥʳʭ 

ʠ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʜʣʷ ʢʫʨʩʦʚʦʡ ʪʝʨʘʧʠʠ ʦʩʥʦʚʥʦʛʦ ʠ ʩʦʧʫʪʩʪʚʫʶʱʝʛʦ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʧʨʠʚʝʜʰʝʛʦ ʢ ʠʰʝʤʠʠ ʤʦʟʛʘ, ʠ ʥʝ ʩʦʜʝʨʞʘʪ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ 

ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʳʭ ʩʨʝʜʩʪʚ. 
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ɺ ʧʨʦʜʦʣʞʘʶʱʝʤʩʷ ʜʨʫʛʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʟʦʙʨʝʪʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʳ, 

ʘ ʠʤʝʥʥʦ ʢ ʥʝʚʨʦʣʦʛʠʠ ʠ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʠ, ʠ ʢʘʩʘʝʪʩʷ ʜʠʝʪʠʯʝʩʢʦʛʦ, ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʡ ʠʰʝʤʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ [29]. 

ʅʘʩʪʦʷʱʝʝ ʠʟʦʙʨʝʪʝʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, 

ʟʘʢʣʶʯʘʶʱʝʛʦʩʷ ʚ ʧʦʚʳʰʝʥʠʠ ʜʠʝʪʠʯʝʩʢʦʛʦ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʡ 

ʠʰʝʤʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʟʘ ʩʯʝʪ ʚʚʝʜʝʥʠʷ ʚ ʨʘʮʠʦʥ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʥʝʦʙʭʦʜʠʤʳʭ ʤʘʢʨʦï ʠ ʤʠʢʨʦʥʫʪʨʠʝʥʪʦʚ, ʚʠʪʘʤʠʥʦʚ ʠ 

ʤʠʥʝʨʘʣʦʚ, ʢʣʝʪʯʘʪʢʠ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʜʠʝʪʠʯʝʩʢʦʛʦ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʧʨʠ 

ʭʨʦʥʠʯʝʩʢʦʡ ʠʰʝʤʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ 

ʨʝʚʠʪʘʣʠʟʘʮʠʠ ʚʘʟʦʘʢʪʠʚʥʦʡ, ʥʝʡʨʦʤʝʪʘʙʦʣʠʯʝʩʢʦʡ ʠ ʥʝʡʨʦʧʨʦʪʝʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ. 

ʋʢʘʟʘʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ ʜʦʩʪʠʛʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʧʨʦʜʫʢʪʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ, 

ʜʠʝʪʠʯʝʩʢʦʛʦ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ ʜʣʷ ʙʦʣʴʥʳʭ ʩ ʭʨʦʥʠʯʝʩʢʦʡ ʠʰʝʤʠʝʡ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʤ ʩʦʙʦʡ ʟʘʣʠʚʘʝʤʫʶ ʧʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʞʠʜʢʦʩʪʴʶ ʩʤʝʩʴ, 

ʠʟʛʦʪʦʚʣʝʥʥʫʶ ʠʟ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʮʝʣʴʥʦʟʝʨʥʦʚʦʛʦ ʥʘʪʫʨʘʣʴʥʦʛʦ ʩʳʨʴʷ, ʧʨʦʠʟʚʝʜʝʥʥʦʛʦ ʚ 

ʈʌ ʠ ʥʝ ʩʦʜʝʨʞʘʱʝʛʦ ʛʝʥʥʦïʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʩʦʜʝʨʞʘʱʝʛʦ ʚʳʩʫʰʝʥʥʦʝ 

ʟʝʨʥʦ ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʳ, ʪʝʨʤʦʦʙʨʘʙʦʪʘʥʥʦʝ ʤʝʪʦʜʦʤ ʚʟʨʳʚʘ, ʘʨʙʫʟʥʳʝ ʩʝʤʝʥʘ, ʩʝʤʝʥʘ ʣʴʥʘ, 

ʨʘʩʪʦʨʦʧʰʫ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʚʝʜʝʥʳ ʚʳʩʫʰʝʥʥʳʝ ʟʝʨʥʘ ʨʞʠ, ʪʝʨʤʦʦʙʨʘʙʦʪʘʥʥʳʝ ʤʝʪʦʜʦʤ 

ʚʟʨʳʚʘ, ʨʘʩʪʦʣʯʝʥʥʳʝ ʯʘʩʪʠʮʳ ʯʝʯʝʚʠʮʳ, ʛʨʝʮʢʠʭ ʠ ʢʝʜʨʦʚʳʭ ʦʨʝʭʦʚ, ʩʦʷ (ʚ ʚʠʜʝ ʦʢʘʨʳ), 

ʧʯʝʣʠʥʘʷ ʧʝʨʛʘ, ʧʦʨʦʰʦʢ ʪʦʧʠʥʘʤʙʫʨʘ, ʩʧʠʨʫʣʠʥʳ, ʣʘʤʠʥʘʨʠʠ, ʞʝʥʴʰʝʥʷ ʠ ʢʘʤʝʥʥʦʛʦ 

ʤʘʩʣʘ. 

ʂʦʤʧʦʥʝʥʪʳ ʥʘʭʦʜʷʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʩʦʦʪʥʦʰʝʥʠʠ, ʛ/100 ʛ ʛʦʪʦʚʦʛʦ ʩʫʭʦʛʦ ʧʨʦʜʫʢʪʘ: 

1) ʟʝʨʥʦ ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʳ 19,5ï20,5; 

2) ʟʝʨʥʦ ʨʞʠ 19,5ï20,5; 

3) ʩʦʷ 19,5ï20,5, 

4) ʯʝʯʝʚʠʮʘ 10,5ï11,0, 

5) ʩʝʤʝʥʘ ʣʴʥʘ 5,0ï5,5, 

6) ʨʘʩʪʦʨʦʧʰʘ 5,0ï5,5, 

7) ʧʦʨʦʰʦʢ ʪʦʧʠʥʘʤʙʫʨʘ 2,5ï2,75, 

8) ʘʨʙʫʟʥʳʝ ʩʝʤʝʥʘ 2,5ï2,75, 

9) ʛʨʝʮʢʠʝ ʦʨʝʭʠ 2,5ï2,75, 

10) ʢʝʜʨʦʚʳʝ ʦʨʝʭʠ 2,5ï2,75, 

11) ʧʝʨʛʘ ʧʯʝʣʠʥʘʷ 2,5ï2,75, 

12) ʧʦʨʦʰʦʢ ʩʧʠʨʫʣʠʥʳ 2,5ï2,75, 

13) ʧʦʨʦʰʦʢ ʣʘʤʠʥʘʨʠʠ 2,5ï2,75, 

14) ʧʦʨʦʰʦʢ ʞʝʥʴʰʝʥʷ 0,5ï0,75, 

15) ʧʦʨʦʰʦʢ ʢʘʤʝʥʥʦʛʦ ʤʘʩʣʘ 0,5ï0,75. 

ʋʢʘʟʘʥʥʳʡ ʧʨʦʜʫʢʪ ʩʙʘʣʘʥʩʠʨʦʚʘʥ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʤʠʢʨʦï ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ, 

ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʥʝʨʘʣʦʚ, ʢʣʝʪʯʘʪʢʠ ʠ ʜʨ., ʥʝʦʙʭʦʜʠʤʳʭ ʦʨʛʘʥʠʟʤʫ ʯʝʣʦʚʝʢʘ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ, ʪʚʦʨʯʝʩʢʠʭ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʞʠʟʥʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʭʨʦʥʠʯʝʩʢʦʡ ʠʰʝʤʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʩ ʧʦʤʦʱʴʶ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʫʧʦʪʨʝʙʣʝʥʠʷ ʜʠʝʪʠʯʝʩʢʦʛʦ, ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʧʠʪʘʥʠʷ ʟʘʷʚʣʝʥʥʦʛʦ ʩʦʩʪʘʚʘ. 

ʋʢʘʟʘʥʥʳʝ ʧʨʠʟʥʘʢʠ ʷʚʣʷʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʠ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʫʩʪʦʡʯʠʚʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ2. 2020 

https://doi.org/10.33619/2414-2948/51 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 92 

 

ʋʩʪʘʥʦʚʣʝʥʦ ʩ ʧʦʟʠʮʠʠ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʤʝʜʠʮʠʥʳ, ʚʦ-ʧʝʨʚʳʭ, ʯʪʦ ʙʦʣʝʝ 33% ʛʨʘʞʜʘʥ, 

ʩʪʨʘʜʘʶʱʠʭ ʧʩʠʭʠʯʝʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʣʠʯʥʦʩʪʠ (ʜʝʧʨʝʩʩʠʷ, ʪʨʝʚʦʛʘ, 

ʥʝʤʦʪʠʚʠʨʦʚʘʥʥʳʝ ʩʪʨʘʭʠ), ʠʩʧʳʪʳʚʘʶʪ ʜʝʬʠʮʠʪ ʚʠʪʘʤʠʥʦʚ çɺè ʚ ʨʘʮʠʦʥʝ ʧʦʚʩʝʜʥʝʚʥʦʛʦ 

ʧʠʪʘʥʠʷ. ɺʦ-ʚʪʦʨʳʭ, ʙʳʩʪʨʘʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʠ ʪʚʦʨʯʝʩʢʘʷ ʫʪʦʤʣʷʝʤʦʩʪʴ, ʘ ʪʘʢʞʝ 

ʩʥʠʞʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʜʝʬʠʮʠʪʘ ʞʝʣʝʟʘ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʚʠʪʘʤʠʥʦʚ ɺ3, ɺ6, ɺ9 (ʬʦʣʠʝʚʘʷ ʢʠʩʣʦʪʘ) ʚ ʦʨʛʘʥʠʟʤʝ. ʌʦʣʠʝʚʘʷ ʢʠʩʣʦʪʘ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʭʨʘʥʝʥʠʶ ʠ ʯʘʩʪʠʯʥʦʤʫ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʠ ʜʦʣʛʦʩʨʦʯʥʦʡ 

ʧʘʤʷʪʠ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʟʘʧʦʤʠʥʘʥʠʷ. 

ɺ-ʪʨʝʪʴʠʭ, ʘʤʠʥʦʢʠʩʣʦʪʳ (ʚ ʪ. ʯ. ʠ ʥʝʟʘʤʝʥʠʤʳʝ) ʠ ʚʠʪʘʤʠʥʳ (ɺ3, ɺ6, ɺ9, ɺ12, ʉ ʠ ʜʨ.), 

ʘ ʪʘʢʞʝ ʚʝʜʫʱʠʝ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʳ (ʤʘʛʥʠʡ, ʮʠʥʢ, ʩʝʣʝʥ ʠ ʜʨ.) ʜʣʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚ 

ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ ʥʝ ʩʠʥʪʝʟʠʨʫʶʪʩʷ, ʘ ʧʦʩʪʫʧʘʶʪ ʪʦʣʴʢʦ ʩ ʧʠʱʝʡ ʠ ʷʚʣʷʶʪʩʷ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤ ʙʘʟʠʩʦʤ ʧʦ ʧʦʜʜʝʨʞʘʥʠʶ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʝʡʨʦʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠ 

ʠʥʪʝʛʨʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚʳʩʰʝʡ ʥʝʨʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʧʦʩʨʝʜʩʪʚʦʤ 

ʛʘʨʤʦʥʠʟʘʮʠʠ ʙʠʦʬʠʟʠʯʝʩʢʠʭ, ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ ʛʦʨʤʦʥʘʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʚ 

ʮʠʢʣʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ çʭʨʦʥʦʙʠʦʣʦʛʠʷ ð ʭʨʦʥʦʤʝʜʠʮʠʥʘè. 

ɺ ʥʘʩʪʦʷʱʝʤ ʠʟʦʙʨʝʪʝʥʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ 

ʧʠʪʘʥʠʷ  ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ  [18].  

ɺ ʨʘʤʢʘʭ ʥʘʩʪʦʷʱʝʛʦ ʠʟʦʙʨʝʪʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʦʚʳʡ ʩʣʝʜʫʶʱʠʡ ʩʦʩʪʘʚ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ  ʧʨʦʜʫʢʪʘ ʧʠʪʘʥʠʷ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʠ ʜʠʝʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ, 

ʩʦʜʝʨʞʘʱʠʡ: 

ïʚʦ-ʧʝʨʚʳʭ, ʨʦʞʴ 19,5ï20,5% ʚ 100 ʛ ʛʦʪʦʚʦʛʦ ʩʫʭʦʛʦ ʧʨʦʜʫʢʪʘ ð ʢʘʢ ʙʘʟʦʚʳʡ ʌʇʇ, 

ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʚʦʩʧʦʣʥʝʥʠʷ ʥʝʜʦʩʪʘʶʱʠʭ ʧʦʣʝʟʥʳʭ ʚʝʱʝʩʪʚ, ʪʘʢ ʠ ʮʝʣʴʥʦʟʝʨʥʦʚʦʡ 

ʧʨʦʜʫʢʪ ð çʧʣʘʪʬʦʨʤʘè ʜʣʷ ʙʠʦʩʠʥʪʝʟʘ ʚʠʪʘʤʠʥʦʚ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʚ ʦʨʛʘʥʠʟʤʝ 

ʞʝʥʱʠʥʳ (ʵʥʜʦʢʨʠʥʥʦʡ ʠ ʜʨ. ʩʠʩʪʝʤ); 

ïʚʦ-ʚʪʦʨʳʭ, ʯʝʯʝʚʠʮʘ 10,5ï11,0% ʚ 100 ʛ ʛʦʪʦʚʦʛʦ ʩʫʭʦʛʦ ʧʨʦʜʫʢʪʘ ð ʚʘʞʥʳʡ ʠʩʪʦʯʥʠʢ 

ʞʝʣʝʟʘ ʠ ʬʦʣʠʝʚʦʡ ʢʠʩʣʦʪʳ. ʆʥʘ ʩʧʦʩʦʙʥʘ ʦʙʝʩʧʝʯʠʪʴ ʜʦ 90% ʩʫʪʦʯʥʦʡ ʥʦʨʤʳ ʵʪʠʭ ʚʝʱʝʩʪʚ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʯʝʣʦʚʝʢʫ. ʏʝʯʝʚʠʮʘ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʣʦʞʥʳʭ ʫʛʣʝʚʦʜʦʚ ʠ 

ʘʤʠʥʦʢʠʩʣʦʪ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʙʳʩʪʨʦʛʦ ʧʨʦʪʝʢʘʥʠʷ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʥʝʡʨʦʤʝʪʘʙʦʣʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʢʣʝʪʢʘʭ ʤʦʟʛʘ; 

ïʚ-ʪʨʝʪʴʠʭ, ʚʧʝʨʚʳʝ ʚʚʝʜʝʥʘ ʮʝʣʴʥʦʟʝʨʥʦʚʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟ ɻʄʆ ʩʦʷ 19,5ï20,5% ʚ 

100 ʛ ʛʦʪʦʚʦʛʦ ʩʫʭʦʛʦ ʧʨʦʜʫʢʪʘ ʩʦ ʩʨʝʜʥʝʛʦ ʇʦʚʦʣʞʴʷ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʨʝʰʘʶʱʠʤʠ ʧʦʩʪʘʚʣʝʥʥʫʶ ʪʝʭʥʠʯʝʩʢʫʶ ʟʘʜʘʯʫ; 

ïʚ-ʯʝʪʚʝʨʪʳʭ, ʚʚʝʜʝʥ ʧʦʨʦʰʦʢ ʪʦʧʠʥʘʤʙʫʨʘ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʜʦ 20% ʩʫʭʠʭ ʚʝʱʝʩʪʚ, 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʜʦ 80% ʩʦʜʝʨʞʠʪʩʷ ʧʦʣʠʤʝʨʥʦʛʦ ʛʦʤʦʣʦʛʘ ʬʨʫʢʪʦʟʳ ð ʠʥʫʣʠʥʘ. ʊʦʧʠʥʘʤʙʫʨ 

ʘʢʢʫʤʫʣʠʨʫʝʪ ʢʨʝʤʥʠʡ ʠʟ ʧʦʯʚʳ ʠ ʦʪʥʦʩʠʪʩʷ ʢ çʢʨʝʤʥʝʬʠʣʴʥʳʤè ʨʘʩʪʝʥʠʷʤ, ʩʦʜʝʨʞʘʥʠʝ 

ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 8% ʚ ʨʘʩʯʝʪʝ ʥʘ ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ. ʂʨʦʤʝ ʪʦʛʦ, ʩʦʜʝʨʞʠʪ 

8 ʘʤʠʥʦʢʠʩʣʦʪ, ʢʦʪʦʨʳʝ ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʪʦʣʴʢʦ ʨʘʩʪʝʥʠʷʤʠ ʠ ʥʝ ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʚ ʦʨʛʘʥʠʟʤʝ 

ʯʝʣʦʚʝʢʘ: ʘʨʛʠʥʠʥ, ʚʘʣʠʥ, ʛʠʩʪʠʜʠʥ, ʠʟʦʣʝʡʮʠʥ, ʣʝʡʮʠʥ, ʣʠʟʠʥ, ʤʝʪʠʦʥʠʥ, ʪʨʠʧʪʦʬʘʥ, 

ʬʝʥʠʣʘʣʘʥʠʥ; 

ïʚ-ʧʷʪʳʭ, ʜʦʙʘʚʣʝʥ ʧʦʨʦʰʦʢ ʩʧʠʨʫʣʠʥʳ, ʠʤʝʶʱʠʡ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʧʦʣʥʦʮʝʥʥʳʡ 

ʙʝʣʦʢ, ʫʛʣʝʚʦʜʳ, ʞʠʨʳ, ʤʠʢʨʦï ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʳ, ʚʠʪʘʤʠʥʳ, ʬʠʢʦʮʠʘʥʠʥ, ʙʝʪʘïʢʘʨʦʪʠʥ, 

ʣʠʥʦʣʝʚʫʶ ʢʠʩʣʦʪʫ ʠ ʜʨʫʛʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. ʂʘʢ ʤʦʱʥʳʡ ʘʥʪʠʦʢʩʠʜʘʥʪ 

ʩʧʠʨʫʣʠʥʘ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʝ ʩʪʘʨʝʥʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʢʠʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʚ ʦʨʛʘʥʠʟʤʝ; 

ïʚ-ʰʝʩʪʳʭ, ʚʚʝʜʝʥʘ ʣʘʤʠʥʘʨʠʷ, ʢʦʪʦʨʘʷ ʦʙʣʘʜʘʝʪ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, 

ʘʥʪʠʤʠʢʨʦʙʥʳʤ, ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ ʠ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʤ ʜʝʡʩʪʚʠʝʤ. ɸʥʪʠʤʫʪʘʛʝʥʥʳʤ ʠ 

ʨʘʜʠʦʧʨʦʪʝʢʪʦʨʥʳʤ ʜʝʡʩʪʚʠʝʤ, ʘ ʪʘʢʞʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʠ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʝʡ 
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ʘʢʪʠʚʥʦʩʪʴʶ. ɺ ʣʘʤʠʥʘʨʠʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʘʛʥʠʷ ʧʨʝʚʳʰʘʝʪ ʪʘʢʦʚʫʶ ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ ʚ 9ï10 

ʨʘʟ, ʩʝʨʳ ð ʚ 17 ʨʘʟ, ʙʨʦʤʘ ð ʚ 13 ʨʘʟ. ɺ 1 ʢʛ ʣʘʤʠʥʘʨʠʠ ʩʦʜʝʨʞʠʪʩʷ ʩʪʦʣʴʢʦ ʡʦʜʘ, ʩʢʦʣʴʢʦ 

ʝʛʦ ʨʘʩʪʚʦʨʝʥʦ ʚ 100 000 ʣ ʤʦʨʩʢʦʡ ʚʦʜʳ. ʉʦʜʝʨʞʘʥʠʝ ʧʦʣʠʩʘʭʘʨʠʜʦʚ ʬʫʢʦʠʜʘʥʘ ʠ 

ʣʘʤʠʥʘʨʠʥʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʣʝʯʝʥʠʶ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʳʭ ʠ 

ʮʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʕʪʠ ʟʘʙʦʣʝʚʘʥʠʷ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʷʪ ʦʪ ʙʘʣʘʥʩʘ ʣʠʧʠʜʦʚ, 

ʥʘʨʫʰʝʥʠʝ ʢʦʪʦʨʦʛʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʥʦʡ ʩʢʣʦʥʥʦʩʪʠ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 

ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʙʣʷʰʝʢ ʚ ʩʦʩʫʜʘʭ. ʃʘʤʠʥʘʨʠʥ ʪʘʢʞʝ ʦʢʘʟʳʚʘʝʪ ʛʠʧʦʪʝʥʟʠʚʥʳʡ ʵʬʬʝʢʪ 

ʠ ʧʨʦʷʚʣʷʝʪ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʣʷʝʪ 30% ʦʪ ʘʢʪʠʚʥʦʩʪʠ ʛʝʧʘʨʠʥʘ; 

ïʚ-ʩʝʜʴʤʳʭ, ʥʘʪʫʨʘʣʴʥʦʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʧʝʮʠʘʣʴʥʦ ʧʝʨʝʨʘʙʦʪʘʥʥʦʝ (ʜʣʷ ʣʫʯʰʝʡ 

ʫʩʚʦʷʝʤʦʩʪʠ) ʢʘʤʝʥʥʦʝ ʤʘʩʣʦ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, ʚʤʝʩʪʝ ʩ ʜʨʫʛʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ, ʚʭʦʜʷʱʠʤʠ ʚ ʜʘʥʥʳʡ ʩʦʩʪʘʚ, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʙʘʟʠʩʘ ʧʦ 

ʧʦʜʜʝʨʞʘʥʠʶ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʝʡʨʦʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠ ʠʥʪʝʛʨʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚʳʩʰʝʡ 

ʥʝʨʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʧʦʩʨʝʜʩʪʚʦʤ ʛʘʨʤʦʥʠʟʘʮʠʠ ʙʠʦʬʠʟʠʯʝʩʢʠʭ, ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʠ ʛʦʨʤʦʥʘʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʚ ʮʠʢʣʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ çʭʨʦʥʦʙʠʦʣʦʛʠʷ ð 

ʭʨʦʥʦʤʝʜʠʮʠʥʘè. 

ʂʣʠʥʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʌʝʜʝʨʘʣʴʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʯʨʝʞʜʝʥʠʠ 

çʈʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ɺʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʤʝʜʠʮʠʥʳ ʠ ʢʫʨʦʨʪʦʣʦʛʠʠ (ʌɻʋ çʈʅʎ ɺʄ 

ʠ ʂè) ʄʠʥʟʜʨʘʚʩʦʮʨʘʟʚʠʪʠʷ ʈʌ ʚ ʧʝʨʠʦʜ ʩ 20.10.2009 ʛ. ʧʦ 19.03.2010 ʛ. ʧʦ ʜʦʛʦʚʦʨʫ 

ˉ1389/09 ʦʪ 20.10.2009. 

ʋʩʪʘʥʦʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʢʣʠʥʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʧʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʚ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʜʦʟʘʭ ʠ ʨʝʞʠʤʘʭ:  

1) ʛʝʨʦʧʨʦʪʝʢʪʦʨʥʳʡ,  

2) ʜʝʟʠʥʪʦʢʩʠʢʘʮʠʦʥʥʳʡ,  

3) ʧʨʝʙʠʦʪʠʯʝʩʢʠʡ,  

4) ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʳʡ,  

5) ʧʨʦʙʠʦʪʠʯʝʩʢʠʡ,  

6) ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʝ ʜʝʡʩʪʚʠʝ  

7) ʧʦʩʪʦʷʥʥʳʡ ʩʠʥʪʝʟ ʬʝʨʤʝʥʪʦʚ ʠ ʛʦʨʤʦʥʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʢʣʠʥʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ 

ʧʠʪʘʥʠʷ ʩ ʬʠʪʦʢʦʤʧʦʥʝʥʪʘʤʠ ʚ ʧʨʝʜʣʦʞʝʥʥʳʭ ʜʦʟʘʭ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʜʠʝʪʠʯʝʩʢʦʛʦ, ʧʨʝʙʠʦʪʠʯʝʩʢʦʛʦ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʧʨʠ ʠʰʝʤʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. 

ɼʘʥʥʳʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʩʦʜʝʨʞʠʪ ʘʥʪʠʦʢʩʠʜʘʥʪʳ, ʚʠʪʘʤʠʥʳ, 

ʤʠʥʝʨʘʣʳ, ʬʠʪʦʧʨʦʜʫʢʪʳ, ʧʠʱʝʚʳʝ ʚʦʣʦʢʥʘ, ʤʠʢʨʦï ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʳ ʙʝʟ ʥʘʣʠʯʠʷ ɻʄʆ, 

ʢʦʥʩʝʨʚʘʥʪʦʚ ʠ ʧʠʱʝʚʳʭ ʭʠʤʠʯʝʩʢʠʭ ʜʦʙʘʚʦʢ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʢʘʟʘʥʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʘ. 

ɿʜʦʨʦʚʦʝ ʩʪʘʨʝʥʠʝ ʯʝʣʦʚʝʢʘ ʩʚʷʟʘʥʦ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʩʦʮʠʘʣʴʥʦʡ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ, 

çʤʝʪʘʙʦʣʠʯʝʩʢʦʡè, ʧʦʚʝʜʝʥʯʝʩʢʦʡ ʠ ʧʩʠʭʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʦʬʠʣʘʢʪʠʢʘ ʷʚʣʷʝʪʩʷ 

ʥʘʠʣʫʯʰʠʤ ʩʧʦʩʦʙʦʤ ʠʟʙʝʞʘʪʴ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ, 

ʦʩʦʙʝʥʥʦ ʫʯʠʪʳʚʘʷ ʙʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ ð ʢʘʢ ʧʨʦʙʣʝʤʫ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

[49].  

ɹʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ ð ʵʪʦ ʨʘʟʨʫʰʠʪʝʣʴʥʦʝ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, 

ʩʚʷʟʘʥʥʦʝ ʩʦ ʩʪʘʨʝʥʠʝʤ. ʇʨʷʤʘʷ ʧʨʠʯʠʥʘ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ  ʦʩʪʘʝʪʩʷ ʥʝʷʩʥʦʡ, ʥʦ 

ʧʦʷʚʣʷʶʪʩʷ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʩʚʷʟʳʚʘʶʱʠʝ ʜʘʥʥʫʶ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʶ ʩ 

ʮʠʨʢʫʣʠʨʫʶʱʠʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʛʦʤʦʮʠʩʪʝʠʥʘ ʠ ʚʠʪʘʤʠʥʦʚ ʛʨʫʧʧʳ ɺ. ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʪʢʘʥʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʨʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ ʠ ʘʣʴʮʛʝʡʤʝʨʦʧʦʜʦʙʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʷʭ ʠʤʝʶʪ ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʘʮʝʪʠʣʠʨʦʚʘʥʠʷ ʛʠʩʪʦʥʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʥʝʚʨʦʣʦʛʠʯʝʩʢʠ ʥʦʨʤʘʣʴʥʳʤ ʤʦʟʛʦʤ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚʳʟʚʘʥʥʳʝ ʜʠʝʪʦʡ ʵʧʠʤʫʪʘʮʠʠ ʚ 
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ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ ʧʦʚʳʰʘʶʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʨʘʟʣʠʯʥʳʭ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʙʦʣʝʝ 

ʧʦʟʜʥʠʝ ʩʨʦʢʠ ʞʠʟʥʠ ʠ ʤʦʛʫʪ ʜʘʞʝ ʧʝʨʝʜʘʚʘʪʴʩʷ ʙʫʜʫʱʠʤ ʧʦʢʦʣʝʥʠʷʤ ʧʦ ʘʥʘʣʦʛʠʠ ʩ 

ʤʫʪʘʮʠʷʤʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ɼʅʂ. ʆʜʥʘʢʦ ʜʦʢʘʟʘʪʴ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʫʶ ʩʚʷʟʴ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʫ ʯʝʣʦʚʝʢʘ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦ [50ï51]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʟʚʘʥʥʳʝ ʜʠʝʪʦʡ ʠʟʤʝʥʝʥʠʷ ʚ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ ʨʝʛʫʣʷʮʠʠ ʤʦʛʫʪ ʙʳʪʴ 

ʚʥʫʪʨʝʥʥʠʤ ʘʜʘʧʪʠʚʥʳʤ ʤʝʭʘʥʠʟʤʦʤ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʦʛʦ ʜʠʝʪʘ ʤʦʞʝʪ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ 

ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʤʝʪʘʙʦʣʠʟʤ, ʯʪʦʙʳ ʧʨʠʩʧʦʩʦʙʠʪʴʩʷ ʢ ʜʦʣʛʦʩʨʦʯʥʳʤ 

ʠʟʤʝʥʝʥʠʷʤ ʚ ʧʠʪʘʥʠʠ. ʅʘʩʣʝʜʦʚʘʥʠʝ ʪʘʢʠʭ ʠʟʤʝʥʝʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʣʦʛʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʝʡ ʚ 

ʧʦʧʫʣʷʮʠʠ, ʠ ʜʘʣʴʥʝʡʰʝʝ ʠʟʫʯʝʥʠʝ ʵʪʦʡ ʪʝʤʳ ʙʫʜʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʘʨʘʜʠʛʤʫ, ʚ ʢʦʪʦʨʦʡ 

ʩʝʤʝʡʥʦʝ ʥʘʩʣʝʜʦʚʘʥʠʝ ʨʠʩʢʘ ʟʘʙʦʣʝʚʘʥʠʷ ʧʝʨʝʜʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʛʝʥʘʤʠ, ʥʦ ʠ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʥʘʢʦʧʣʝʥʥʦʡ ʟʘ ʧʨʝʜʳʜʫʱʠʝ ʧʦʢʦʣʝʥʠʷ [49]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [29, 48, 52] ʨʝʘʣʠʟʦʚʘʥʦ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ 

ʯʝʣʦʚʝʢʘ ʟʘ ʩʯʝʪ ʚʚʝʜʝʥʠʷ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʧʠʱʝʚʳʭ ʚʝʱʝʩʪʚ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʠʱʝʚʦʡ 

ʧʨʦʜʫʢʪ ʜʣʷ ʧʦʜʘʚʣʝʥʠʷ ʩʚʦʙʦʜʥʦʨʘʜʠʢʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʠʥʚʘʟʠʚʥʦʡ ʜʝʪʦʢʩʠʢʘʮʠʠ 

ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, ʦʧʪʠʤʠʟʘʮʠʠ ʥʝʡʨʦʛʝʥʥʦʡ ʨʝʛʫʣʷʮʠʠ ʩʦʩʫʜʠʩʪʦʛʦ ʪʦʥʫʩʘ ʧʨʠ 

ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʦʥʠʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʫ ʣʠʮ ʤʫʞʩʢʦʛʦ ʠ 

ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʧʫʪʝʤ ʦʧʪʠʤʠʟʘʮʠʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʦʜʫʢʪʘ. 

ɹʣʘʛʦʪʚʦʨʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʮʠʨʢʘʜʠʘʥʥʫʶ ʩʠʥʭʨʦʥʠʟʘʮʠʶ, ʢʘʯʝʩʪʚʘ ʩʥʘ, ʥʘʩʪʨʦʝʥʠʝ ʠ 

ʢʦʛʥʠʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ð ʟʘʚʠʩʷʪ ʦʪ ʚʨʝʤʝʥʠ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ 

ʩʚʝʪʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʄʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʝ ʠ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ ʪʨʠʘʜʝ 

çʤʦʟʛïʛʣʘʟʘïʩʦʩʫʜʳè ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʨʘʥʥʠʝ ʙʠʦʤʘʨʢʝʨʳ ʢʘʢ ʦʙʱʝʛʦ ʫʩʢʦʨʝʥʥʦʛʦ ʠ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʨʝʥʠʷ, ʪʘʢ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʶ, ʠ 

ʧʨʦʚʝʩʪʠ ʵʬʬʝʢʪʠʚʥʫʶ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʶ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ [53]. 

ʉ ʧʦʟʠʮʠʠ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʤʝʜʠʮʠʥʳ ʟʥʘʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʡ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʢ 

ʨʘʟʚʠʪʠʶ ʪʝʭ ʠʣʠ ʠʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʟʘʙʦʣʝʚʘʥʠʡ ʧʦʟʚʦʣʷʝʪ ʚ 

ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʤʝʜʠʮʠʥʝ ʧʨʦʚʝʩʪʠ ʵʬʬʝʢʪʠʚʥʳʝ ʙʠʦï ʠ ʨʝʚʠʪʘʣʠʟʘʮʠʦʥʥʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ [54].  

ɺʟʘʠʤʦʩʚʷʟʴ ʜʘʥʥʳʭ ʤʦʥʠʪʦʨʠʥʛʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʯʝʣʦʚʝʢʘ ʩ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʩʨʝʜʦʡ (ʥʝʨʘʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ, ʠ ʜʠʩʙʘʣʘʥʩ ʧʠʪʘʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʧʦʪʨʝʙʣʝʥʠʝ 

ʘʣʢʦʛʦʣʷ ʠ ʥʝʢʘʯʝʩʪʚʝʥʥʦʡ ʧʠʪʴʝʚʦʡ ʚʦʜʳ, ʥʝʨʝʛʫʣʷʨʥʳʡ ʩʦʥ ʠ ʥʘʨʫʰʝʥʠʝ ʮʠʨʢʘʜʠʘʥʥʳʭ 

ʙʠʦʨʠʪʤʦʚ, ʨʘʟʣʠʯʥʳʝ ʠʥʬʝʢʮʠʠ, ʜʣʠʪʝʣʴʥʳʡ ʛʦʨʤʦʥʘʣʴʥʳʡ ʜʠʩʙʘʣʘʥʩ, ʪʦʢʩʠʢʦʤʘʥʠʷ, 

ʩʠʛʘʨʝʪʥʳʡ ʜʳʤ, ʚʳʭʣʦʧʥʳʝ ʛʘʟʳ, ʟʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʳ), ʘ ʪʘʢʞʝ ʩ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ 

(ʢʣʠʤʘʪ ʚ ʩʝʤʴʝ, ʥʘ ʨʘʙʦʪʝ, ʥʘʣʠʯʠʝ/ʦʪʩʫʪʩʪʚʠʝ ʜʨʫʟʝʡ ʠ ʪ. ʜ.) ʠ ʩ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ 

(ʢʦʤʧʴʶʪʝʨ, ʤʦʙʠʣʴʥʳʡ ʪʝʣʝʬʦʥ, ʉɺʏ-ʧʝʯʴ, ʪʝʣʝʚʠʟʦʨ ʠ ʜʨʫʛʘʷ ʙʳʪʦʚʘʷ ʪʝʭʥʠʢʘ, 

ʧʨʦʭʦʜʷʱʘʷ ʨʷʜʦʤ ʩ ʜʦʤʦʤ ʚʳʩʦʢʦʚʦʣʴʪʥʘʷ ʣʠʥʠʷ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʠ ʪ. ʜ.) ʧʦʟʚʦʣʷʶʪ ʩ 

ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤ çɸʢʪʠʚʥʦʝ ʜʦʣʛʦʣʝʪʠʝè ʠ çɻʝʥʝʪʠʢʘ ʠ ʵʧʠʛʝʥʝʪʠʢʘè ʫʧʨʘʚʣʷʪʴ ʟʜʦʨʦʚʳʤ 

ʩʪʘʨʝʥʠʝʤ ʤʦʟʛʘ H. sapiens [1, 15].  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʮʝʥʢʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʥʘ ʦʩʥʦʚʝ ʤʝʜʠʢʦ-

ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʙʠʦʬʠʟʠʢʦïʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʛʝʥʝʪʠʯʝʩʢʦʡ, 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʠ ʙʠʦʬʠʟʠʯʝʩʢʦʡ ʦʮʝʥʢʘʤʠ (ʙʠʦʧʦʢʘʟʘʪʝʣʠ ʠ ʙʠʦʤʘʨʢʝʨʳ) ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʘ 

ʩʣʫʯʘʡʥʦʛʦ ʤʫʪʘʛʝʥʝʟʘ ʢʘʢ ʥʘ ʛʝʥʦʤ ʯʝʣʦʚʝʢʘ ʚ ʧʨʦʮʝʩʩʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʘʢ ʠ ʥʘ 

ʧʦʧʫʣʷʮʠʶ ʚ ʮʝʣʦʤ, ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʫʨʦʚʝʥʴ ʦʪʢʣʦʥʝʥʠʷ ʯʘʩʪʦʪʳ ʘʣʣʝʣʷ ʦʪ ʥʦʨʤʳ, 

ʢʦʪʦʨʳʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʤʝʜʠʢʦïʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʚ ʨʝʛʠʦʥʝ [1, 15]. 

ɼʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʮʠʨʢʘʜʠʘʥʥʦʡ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ ʤʦʟʛʘ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʤʫʣʴʪʠʤʦʜʘʣʴʥʘʷ ʩʭʝʤʘ: ʮʠʨʢʘʜʠʘʥʥʳʝ ʦʯʢʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʠ ʬʠʟʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ. ʈʘʟʨʘʙʦʪʘʥ ʠ ʚʥʝʜʨʝʥ [32] ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʠ ʛʠʙʨʠʜʥʳʡ ʢʣʘʩʪʝʨ ʚ 
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ʜʠʘʛʥʦʩʪʠʢʝ, ʣʝʯʝʥʠʠ, ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ 

ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ. 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʠ ʛʠʙʨʠʜʥʳʡ ʢʣʘʩʪʝʨ ʚ ʜʠʘʛʥʦʩʪʠʢʝ, ʣʝʯʝʥʠʠ, ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ [32]: 

1. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʇ4 ʄʝʜʠʮʠʥʫ ʠ ʮʠʬʨʦʚʦʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ. 

2. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ð ʠʥʩʪʨʫʤʝʥʪ ʦʙʲʝʤʥʦʡ ʦʮʝʥʢʠ ʞʠʟʥʠ ʧʘʮʠʝʥʪʘ, 

ʩʝʤʝʡʥʦʛʦ ʘʥʘʤʥʝʟʘ, ʬʠʟʠʢʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʙʘʪʘʨʝʠ ʥʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʪʝʩʪʦʚ, 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʙʠʦʤʘʨʢʝʨʦʚ), ʙʠʦʬʠʟʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʙʠʦʤʘʨʢʝʨʦʚ) 

ʩʦʩʫʜʠʩʪʦʛʦ ʩʪʘʨʝʥʠʷ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ,  ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ, ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʠ ʜʨ. 

3. ɻʝʥʝʪʠʢʫ (ʛʝʥʦʤʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ) ʠ ʵʧʠʛʝʥʝʪʠʢʫ (ʵʧʠʛʝʥʦʤ ʠ ʩʪʘʨʝʥʠʝ, 

ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʜʨ.). 

4. ʅʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ (MOCA, MMSE, Mini-Cog, FAB, TMT, GDS ʠ 

ʜʨ.). 

5. ʂʦʤʙʠʥʠʨʦʚʘʥʥʫʶ ʠ ʛʠʙʨʠʜʥʫʶ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʶ ʩ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝʤ  ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ. 

6. ʄʝʪʘʙʦʣʦʤʠʢʫ, ʤʝʪʘʛʝʥʦʤʠʢʫ, ʤʠʢʨʦʙʠʦʪʫ: ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ 

ʙʝʟʦʧʘʩʥʦʝ ʧʠʪʘʥʠʝ. 

7. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ. 

8. ɹʠʦʯʠʧʠʨʦʚʘʥʠʝ, ʥʝʡʨʦʥʥʳʝ ʠ ʤʦʟʛʦʚʳʝ ʯʠʧʳ. 

9. ʂʦʤʙʠʥʠʨʦʚʘʥʥʫʶ ʠ ʛʠʙʨʠʜʥʫʶ ʨʝʘʙʠʣʠʪʘʮʠʶ. 

10. ʇʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʙʠʦʚʦʟʨʘʩʪʦʤ. 

11. ʄʝʜʠʢʦïʩʦʮʠʘʣʴʥʦʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʝ  ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʧʨʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ, ʚ 

ʪ. ʯ. ʩ ʧʦʤʦʱʴʶ ʙʳʪʦʚʳʭ ʨʦʙʦʪʦʚ ʠ ʤʝʜʠʮʠʥʩʢʠʭ ʙʠʦʨʦʙʦʪʦʚ. 

ʏʝʣʦʚʝʢʘ: ʩ ʝʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ çʧʝʨʝʛʨʫʟʢʦʡè (ʠʥʪʝʨʥʝʪ, ʩʦʪʦʚʘʷ ʩʚʷʟʴ, ʠ ʜʨ.) ʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʴʶ: ʧʨʠʨʦʜʘ, ʙʳʪ, ʮʠʨʢʘʜʠʘʥʥʳʝ ʛʘʜʞʝʪʳ ʠ çʵʢʦʛʘʜʞʝʪʳè. 

ʂʦʥʪʨʦʣʴ ʠ ʣʝʯʝʥʠʝ ʩʦʩʫʜʠʩʪʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʠ ʵʥʜʦʢʨʠʥʥʳʭ ʥʘʨʫʰʝʥʠʡ ʧʦʟʚʦʣʷʝʪ 

ʩʥʠʟʠʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʜʣʠʪʝʣʴʥʦʡ ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʩʨʝʜʠ ʧʦʞʠʣʦʛʦ ʥʘʩʝʣʝʥʠʷ. 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʠ ʛʠʙʨʠʜʥʳʝ ʤʝʪʦʜʳ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ ʚ ʩʦʜʨʫʞʝʩʪʚʝ ʩ ʪʝʭʥʦʣʦʛʠʷʤʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʧʦʟʚʦʣʷʶʪ ʧʦʥʷʪʴ ʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ 

ʨʘʩʩʪʨʦʡʩʪʚʘ ʠ ʥʘʡʪʠ ʥʦʚʳʝ ʤʝʪʦʜʳ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ  ʠ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʛʦ 

ʩʦʧʨʦʚʦʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʫʪ ʢ ʫʣʫʯʰʝʥʠʶ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ [50ï51].  

ɹʫʜʫʱʘʷ ʨʝʘʣʠʟʘʮʠʷ ʧʘʨʘʜʠʛʤ ʩʠʩʪʝʤʥʦʡ ʙʠʦʣʦʛʠʠ ʠ ʩʠʩʪʝʤʥʦʡ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʠ, 

ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤ ʘʥʘʣʠʟʝ ʙʦʣʴʰʠʭ ʠ ʛʣʫʙʦʢʠʭ ʛʝʪʝʨʦʛʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ, 

ʙʫʜʝʪ ʠʤʝʪʴ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʧʦʥʠʤʘʥʠʷ 

ʧʘʪʦʬʠʟʠʦʣʦʛʠʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʠʥʪʝʨʬʝʡʩ çʤʦʟʛïʢʦʤʧʴʶʪʝʨè ʠ  çʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪè, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʚʝʣʠʯʠʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʠʟʚʣʝʯʴ ʦʪ ʜʦʢʣʠʥʠʯʝʩʢʠʭ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʀʥʪʝʛʨʘʮʠʷ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ ʧʦʟʚʦʣʠʪ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʧʦʣʫʯʠʪʴ ʥʦʚʫʶ 

ʮʝʣʦʩʪʥʫʶ ʢʘʨʪʠʥʫ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʦʭʚʘʪʳʚʘʪʴ 

ʦʪ ʤʦʣʝʢʫʣʷʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʜʦ ʢʦʛʥʠʪʠʚʥʳʭ ʧʨʦʷʚʣʝʥʠʡ [1, 27ï28, 32, 34ï35, 38, 50ï51]. 

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʥʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ ʪʝʩʪʘʤ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʠ ʛʠʙʨʠʜʥʳʤ 

ʪʝʭʥʦʣʦʛʠʷʤ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ, ʩʦʯʝʪʘʥʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʠʥʪʝʨʬʝʡʩ çʤʦʟʛïʢʦʤʧʴʶʪʝʨè ʠ  çʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪè ʧʦʟʚʦʣʠʪ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʤʫ 

ʠʩʩʣʝʜʦʚʘʥʠʶ ʤʦʣʝʢʫʣʷʨʥʳʭ ʠ ʢʣʝʪʦʯʥʳʭ ʩʦʙʳʪʠʡ, ʢʦʪʦʨʳʝ ʫʧʨʘʚʣʷʶʪ ʨʘʟʚʠʪʠʝʤ ʙʦʣʝʟʥʠ 

ɸʣʴʮʛʝʡʤʝʨʘ, ʧʨʝʞʜʝ ʯʝʤ ʧʨʦʷʚʷʪʩʷ ʢʦʛʥʠʪʠʚʥʳʝ ʩʠʤʧʪʦʤʳ [42, 49].  
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ɹʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʇ4 ʄʝʜʠʮʠʥʘ ʠ ʮʠʬʨʦʚʦʝ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ð ʵʪʦ ʩʦʚʨʝʤʝʥʥʳʡ  ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʠ ʛʠʙʨʠʜʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ 

ʢʣʘʩʪʝʨ ʚ ʜʠʘʛʥʦʩʪʠʢʝ, ʣʝʯʝʥʠʠ, ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ 

ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʨʝʩʫʨʩʦʚ ʤʦʟʛʘ H. sapiens. ʀʩʢʫʩʩʪʚʝʥʥʳʡ 

ʠʥʪʝʣʣʝʢʪ ð ʠʥʩʪʨʫʤʝʥʪ ʦʙʲʝʤʥʦʡ ʦʮʝʥʢʠ ʞʠʟʥʠ ʧʘʮʠʝʥʪʘ, ʩʝʤʝʡʥʦʛʦ ʘʥʘʤʥʝʟʘ, 

ʬʠʟʠʢʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʙʘʪʘʨʝʠ ʥʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʪʝʩʪʦʚ, ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ (ʙʠʦʤʘʨʢʝʨʦʚ), ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ, 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʠ ʜʨ. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ð ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʧʫʪʴ 

ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʙʦʣʴʥʳʭ ʩ ʙʦʣʝʟʥʴʶ ɸʣʴʮʛʝʡʤʝʨʘ [38]. 

ʗʜʝʨʥʦʝ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʠʟʦʙʨʘʞʘʝʪʩʷ ʢʘʢ ʤʥʦʛʦʩʣʦʡʥʳʡ ʧʨʦʮʝʩʩ. 

ʄʥʦʛʦʫʨʦʚʥʝʚʳʡ ʭʘʨʘʢʪʝʨ ʷʜʝʨʥʦʛʦ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʦʪʨʘʞʘʝʪ ʦʛʨʘʥʠʯʝʥʠʝ ʚ 

ʧʦʪʝʥʮʠʘʣʝ ʨʘʟʚʠʪʠʷ ʠ ʩʪʘʨʝʥʠʷ, ʢʦʪʦʨʦʝ ʠʤʝʝʪ ʤʝʩʪʦ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʷʡʮʝʢʣʝʪʢʠ ʢ 

ʚʟʨʦʩʣʦʤʫ ʚʦʟʨʘʩʪʫ, ʢʦʛʜʘ ʢʘʞʜʦʝ ʦʛʨʘʥʠʯʝʥʠʝ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʫʝʪʩʷ, ʯʪʦʙʳ ʚʥʦʚʴ ʦʙʨʝʩʪʠ 

ʧʦʪʝʥʮʠʘʣ, ʢʦʪʦʨʳʤ ʦʥʦ ʢʦʛʜʘ-ʪʦ ʦʙʣʘʜʘʣʦ [47].  

ɹʫʜʫʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʫʜʫʪ ʦʧʨʝʜʝʣʷʪʴ, ʤʦʞʥʦ ʣʠ ʪʘʢ ʦʤʦʣʦʜʠʪʴ ʜʨʫʛʠʝ ʧʨʠʟʥʘʢʠ, ʪʝʤ 

ʩʘʤʳʤ ʧʦʩʪʘʚʠʚ ʚʦʟʨʘʩʪʥʦʝ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ ʦʩʥʦʚʫ, ʥʝʟʘʚʠʩʠʤʫʶ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʪʜʝʣʠʤʫʶ ʦʪ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʙʦʣʴʰʦʡ 

ʠʥʪʝʨʝʩ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʠʟʫʯʝʥʠʝ ʪʦʛʦ, ʤʦʞʥʦ ʣʠ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʚʦʟʨʘʩʪʥʳʝ 

ʧʨʠʟʥʘʢʠ ʩʪʘʨʝʥʠʷ ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 

 

 
ʈʠʩʫʥʦʢ 17. ʇʦʣʝʟʥʦʩʪʴ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʯʘʩʦʚ ʜʣʷ ʩʪʘʨʝʥʠʷ [55]. 

 

ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʩʪʘʨʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʤʥʦʞʝʩʪʚʝʥʥʳʤʠ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤʠ ʯʘʩʘʤʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʭʨʦʥʦʣʦʛʠʯʝʩʢʠʡ ʚʦʟʨʘʩʪ ʥʘ 

ʦʩʥʦʚʝ ʩʪʘʪʫʩʘ ʤʝʪʠʣʠʨʦʚʘʥʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʠʭ ʪʦʯʥʦʩʪʴ ʠ ʧʦʣʝʟʥʦʩʪʴ, ʙʠʦʤʘʨʢʝʨʳ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʦʩʪʘʚʣʷʶʪ ʙʝʟ ʦʪʚʝʪʘ ʤʥʦʛʠʝ ʚʦʧʨʦʩʳ ʦʙ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʤ 

ʩʪʘʨʝʥʠʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʦʥʠ ʥʝ ʧʦʟʚʦʣʷʶʪ ʦʙʲʝʢʪʠʚʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʥʝʣʠʥʝʡʥʳʝ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʪʝʥʜʝʥʮʠʠ ʩʪʘʨʝʥʠʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʢʨʠʪʠʯʝʩʢʠʤ ʚʦʧʨʦʩʦʤ, ʣʝʞʘʱʠʤ ʚ ʦʩʥʦʚʝ ʵʪʦʡ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɿʜʝʩʴ ʤʳ ʧʨʝʜʣʘʛʘʝʤ 

ʢʦʤʧʣʝʢʩʥʫʶ ʦʩʥʦʚʫ ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʦʛʦ ʚʦʧʨʦʩʘ. ʅʘʰʘ ʤʦʜʝʣʴ, ʚʜʦʭʥʦʚʣʝʥʥʘʷ 

ʵʚʦʣʶʮʠʦʥʥʳʤʠ ʤʦʜʝʣʷʤʠ, ʩʧʦʩʦʙʥʘ ʫʯʠʪʳʚʘʪʴ ʫʩʢʦʨʝʥʠʝ/ʟʘʤʝʜʣʝʥʠʝ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ 
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ʠʟʤʝʥʝʥʠʡ, ʧʨʠʩʧʦʩʘʙʣʠʚʘʷ ʤʦʜʝʣʴʥʳʡ ʚʦʟʨʘʩʪ ʠʥʜʠʚʠʜʘ, ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʡ ʚʦʟʨʘʩʪ, ʢʦʪʦʨʳʡ 

ʩʚʷʟʘʥ ʩ ʭʨʦʥʦʣʦʛʠʯʝʩʢʠʤ ʚʦʟʨʘʩʪʦʤ ʥʝʣʠʥʝʡʥʳʤ ʦʙʨʘʟʦʤ. ʇʨʠʤʝʥʝʥʠʝ ʵʪʦʡ ʤʦʜʝʣʠ ʢ 

ʜʘʥʥʳʤ ʤʝʪʠʣʠʨʦʚʘʥʠʷ ɼʅʂ, ʠʟʤʝʨʝʥʥʳʤ ʚ ʰʠʨʦʢʠʭ ʚʦʟʨʘʩʪʥʳʭ ʜʠʘʧʘʟʦʥʘʭ, ʦʪ ʨʦʞʜʝʥʠʷ 

ʜʦ ʩʪʘʨʦʩʪʠ, ʠ ʦʪ ʜʚʫʭ ʪʠʧʦʚ ʪʢʘʥʝʡ, ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʫʥʠʚʝʨʩʘʣʴʥʳʡ 

ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʡ ʪʨʝʥʜ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʝ ʩʪʘʨʝʥʠʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ 

[55]. 

ʉʪʘʨʝʥʠʝ ʠ ʨʝʧʣʠʮʠʨʫʶʱʝʝ ʩʪʘʨʝʥʠʝ ʦʪʨʘʞʘʶʪʩʷ ʢʘʢ ʚʳʩʦʢʦ ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ ʤʝʪʠʣʠʨʦʚʘʥʠʷ ɼʅʂ (DNAm), ʪʘʢ ʠ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʝʨʝʢʨʳʪʠʝʤ ʤʝʞʜʫ ʵʪʠʤʠ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤʠ ʤʦʜʠʬʠʢʘʮʠʷʤʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʵʪʠ ʜʚʘ ʧʨʦʮʝʩʩʘ ʤʦʛʫʪ ʙʳʪʴ 

ʦʪʩʣʝʞʝʥʳ ʥʝʟʘʚʠʩʠʤʦ ʩ ʧʦʤʦʱʴʶ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʩʠʛʥʘʪʫʨ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. 

ʈʝʧʣʠʮʠʨʫʶʱʝʝ ʩʪʘʨʝʥʠʝ ʢʣʝʪʦʢ in vitro ʯʘʩʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʘʥʘʣʦʛ ʩʪʘʨʝʥʠʷ 

ʦʨʛʘʥʠʟʤʘ in vivo. ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʦʙʘ ʧʨʦʮʝʩʩʘ ʩʚʷʟʘʥʳ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʨʘʩʧʘʜʦʤ ʠ 

ʧʦʜʦʙʥʳʤʠ ʤʦʣʝʢʫʣʷʨʥʳʤʠ ʤʦʜʠʬʠʢʘʮʠʷʤʠ. ʅʘ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʨʝʧʣʠʮʠʨʫʶʱʝʝ 

ʩʪʘʨʝʥʠʝ ʠ ʩʪʘʨʝʥʠʝ ʚʳʟʳʚʘʶʪ ʭʘʨʘʢʪʝʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʘʪʪʝʨʥʝ ʤʝʪʠʣʠʨʦʚʘʥʠʷ ɼʅʂ, ʥʦ ʚ 

ʨʘʟʥʳʭ ʫʯʘʩʪʢʘʭ ʛʝʥʦʤʘ. ʈʘʟʣʠʯʥʳʝ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʩʠʛʥʘʪʫʨʳ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤʠ ʯʘʩʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʣʝʟʥʳʝ ʙʠʦʤʘʨʢʝʨʳ: ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʪʘʨʝʥʠʝʤ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʦʜʠʬʠʢʘʮʠʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʢʣʝʪʦʯʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʠʣʠ ʜʣʷ ʚʳʷʩʥʝʥʠʷ ʚʣʠʷʥʠʷ ʫʩʣʦʚʠʡ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʥʘ ʩʦʩʪʦʷʥʠʝ ʢʣʝʪʦʯʥʦʛʦ 

ʩʪʘʨʝʥʠʷ. ɺʦʟʨʘʩʪïʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʦʜʠʬʠʢʘʮʠʠ ʚʦʟʣʘʛʘʶʪ ʙʦʣʴʰʠʝ 

ʥʘʜʝʞʜʳ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʚ ʩʫʜʝʙʥʦʡ ʤʝʜʠʮʠʥʝ ʠʣʠ ʥʘ ʚʳʷʚʣʝʥʠʝ 

ʧʘʨʘʤʝʪʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʩʪʘʨʝʥʠʝ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʠ ʨʘʟʣʠʯʠʷ, ʝʩʪʴ 

ʥʝʢʦʪʦʨʳʝ ʧʦʨʘʟʠʪʝʣʴʥʳʝ ʩʭʦʜʩʪʚʘ ʤʝʞʜʫ ʩʪʘʨʝʥʠʝʤ ʠ ʚʦʟʨʘʩʪʦʤ, ʩʚʷʟʘʥʥʳʤ ʩ 

ʤʝʪʠʣʠʨʦʚʘʥʠʝʤ ɼʅʂ, ʪʘʢʠʤʠ ʢʘʢ ʧʦʣʥʦʝ ʦʤʦʣʦʞʝʥʠʝ ʚʦ ʚʨʝʤʷ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ 

ʠʥʜʫʮʠʨʦʚʘʥʥʳʝ ʧʣʶʨʠʧʦʪʝʥʪʥʳʝ ʩʪʚʦʣʦʚʳʝ ʢʣʝʪʢʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʷʩʥʦ, ʯʪʦ 

ʟʘʩʪʘʚʣʷʝʪ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʯʘʩʳ ʨʘʙʦʪʘʪʴ, ʧʦʣʫʯʝʥʥʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ 

ʦʩʥʦʚʥʳʝ ʤʝʭʘʥʠʟʤʳ ʦʙʦʠʭ ʧʨʦʮʝʩʩʦʚ ʩʚʷʟʘʥʳ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʤʦʜʠʬʠʢʘʮʠʷʤʠ ʚ ʢʦʜʝ 

ʛʠʩʪʦʥʘ ʠʣʠ ʭʨʦʤʘʪʠʥʝ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ. ʈʝʧʣʠʮʠʨʫʶʱʝʝ ʩʪʘʨʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʧʦʜʭʦʜʷʱʝʡ ʤʦʜʝʣʴʥʦʡ ʩʠʩʪʝʤʦʡ ʜʣʷ ʣʫʯʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʪʦʛʦ, ʢʘʢ ʩʪʘʨʝʥʠʝ ʦʨʛʘʥʠʟʤʦʚ 

ʤʦʞʝʪ ʫʧʨʘʚʣʷʪʴʩʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠ [56].  

ʀʩʩʣʝʜʦʚʘʥʦ, ʯʪʦ ʢʣʝʪʢʠ ʟʘʨʦʜʳʰʝʚʦʡ ʣʠʥʠʠ ʩʦʭʨʘʥʷʶʪ ʧʦʪʝʥʮʠʘʣ ʢ ʨʝʛʝʥʝʨʘʮʠʠ ʚʠʜʘ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦ ʜʦʣʛʦ, ʢʣʝʪʢʠ ʚ ʭʦʜʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʧʨʝʪʝʨʧʝʚʘʶʪ ʧʨʦʛʨʝʩʩʠʚʥʳʝ 

ʤʦʜʠʬʠʢʘʮʠʠ, ʢʦʪʦʨʳʝ ʦʛʨʘʥʠʯʠʚʘʶʪ ʣʠʙʦ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ ʨʝʧʣʠʢʘʮʠʠ 

(ʥʘʧʨʠʤʝʨ, ʧʨʦʠʩʭʦʜʠʪ ʚ ʤʦʤʝʥʪ ʠʣʠ ʦʢʦʣʦ ʧʦʪʝʨʠ ʧʣʶʨʠʧʦʪʝʥʪʥʦʩʪʠ (ʧʝʨʝʭʦʜ 

ʧʣʶʨʠʧʦʪʝʥʪʥʦʩʪʠ), ʣʠʙʦ ʥʘ ʧʦʩʣʝʜʫʶʱʠʭ ʵʪʘʧʘʭ, ʢʦʪʦʨʳʝ ʦʛʨʘʥʠʯʠʚʘʶʪ ʠʭ ʧʦʪʝʥʮʠʘʣ ʢ 

ʨʝʛʝʥʝʨʘʮʠʠ ʠ ʨʦʩʪʫ. ʉʦʚʨʝʤʝʥʥʳʝ ʤʦʣʝʢʫʣʷʨʥʳʝ ʧʦʜʭʦʜʳ ʢ ʨʝʛʝʥʝʨʘʪʠʚʥʦʡ ʤʝʜʠʮʠʥʝ, 

ʪʘʢʠʝ ʢʘʢ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʢʣʝʪʦʢ ʥʘ ʧʣʶʨʠʧʦʪʝʥʪʥʦʩʪʴ ʠʣʠ ʯʘʩʪʠʯʥʦʝ 

ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʜʣʷ ʠʥʜʫʮʠʨʦʚʘʥʠʷ ʨʝʛʝʥʝʨʘʮʠʠ ʪʢʘʥʝʡ, ʵʬʬʝʢʪʠʚʥʦ ʦʙʨʘʱʘʶʪ 

ʚʩʧʷʪʴ ʙʦʣʴʰʠʥʩʪʚʦ ʤʘʨʢʝʨʦʚ ʩʪʘʨʝʥʠʷ ʠ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʢʣʠʥʠʯʝʩʢʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʧʨʠ ʩʪʘʨʝʥʠʠ [57].  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [58], ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʠʢʨʦʙʠʦʤ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʩʦʭʨʘʥʝʥʠʠ 

ʟʜʦʨʦʚʴʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ ʟʘʙʦʣʝʚʘʥʠʡ, ʠ ʩʫʱʝʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʢ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʤʫ ʪʘʨʛʝʪʠʨʦʚʘʥʠʶ ʤʠʢʨʦʙʠʦʤʘ, ʘ ʪʘʢʞʝ ʢ ʨʘʟʨʘʙʦʪʢʝ ʵʪʦʛʦ ʙʦʛʘʪʦʛʦ ʨʝʩʫʨʩʘ 

ʚ ʫʩʠʣʠʷʭ ʧʦ ʦʪʢʨʳʪʠʶ ʣʝʢʘʨʩʪʚ. ʆʜʥʘʢʦ ʚʩʝ ʙʦʣʴʰʝ ʜʘʥʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ 

ʤʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ ʩʘʤʘ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʜʝʡʩʪʚʠʝ ʮʝʣʦʛʦ ʨʷʜʘ ʢʩʝʥʦʙʠʦʪʠʢʦʚ, ʢʘʢ 

ʙʣʘʛʦʪʚʦʨʥʦ, ʪʘʢ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʨʝʜʥʦ. ʊʨʘʜʠʮʠʦʥʥʦ ʢʣʠʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʦʮʝʥʠʚʘʶʱʠʝ ʬʘʨʤʘʢʦʢʠʥʝʪʠʢʫ ʥʦʚʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʚ ʦʩʥʦʚʥʦʤ ʠʛʥʦʨʠʨʫʶʪ 
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ʚʘʞʥʦʝ ʧʨʷʤʦʝ ʠ ʢʦʩʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ ʥʘ ʤʝʪʘʙʦʣʠʟʤ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ.  

 
ʈʠʩʫʥʦʢ 18. ʕʪʘʧʳ ʩʦʤʘʪʠʯʝʩʢʦʡ ʨʝʩʪʨʠʢʮʠʠ [57]. ɺʄɼ: ʚʦʟʨʘʩʪʥʘʷ ʤʘʢʫʣʷʨʥʘʷ ʜʝʛʝʥʝʨʘʮʠʷ; 

ɸʊ: ʧʝʨʝʭʦʜ ʫ ʚʟʨʦʩʣʳʭ; ʕʌʊ: ʵʤʙʨʠʦʥʘʣʴʥʦïʬʝʪʘʣʴʥʳʡ ʧʝʨʝʭʦʜ; ʅʊ: ʥʝʦʥʘʪʘʣʴʥʳʡ ʧʝʨʝʭʦʜ; ʇʊ: 

ʇʣʶʨʠʧʦʪʝʥʪʥʳʡ ʧʝʨʝʭʦʜ. 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʢʦʪʦʨʳʝ ʚʘʞʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʤʝʪʘʙʦʣʠʟʤʦʤ ʢʩʝʥʦʙʠʦʪʠʢʦʚ ʚ ʮʝʣʦʤ, 

ʩʫʱʝʩʪʚʫʝʪ ʣʠʰʴ ʥʝʧʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʤʘʩʰʪʘʙʘʭ ʚʣʠʷʥʠʷ ʤʠʢʨʦʙʠʦʤʘ ʢʦʥʢʨʝʪʥʦ ʥʘ 

ʤʝʪʘʙʦʣʠʟʤ ʠ ʘʙʩʦʨʙʮʠʶ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʘ ʪʘʢʞʝ ʦ ʪʦʤ, ʢʘʢ ʵʪʦ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ 

ʩʠʩʪʝʤʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʩʭʦʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʪʦʢʩʠʯʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ. ɿʥʘʯʝʥʠʝ ʢʘʢ 

ʤʠʢʨʦʙʥʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ ʢʩʝʥʦʙʠʦʪʠʢʦʚ, ʪʘʢ ʠ ʚʣʠʷʥʠʷ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ ʥʘ 

ʬʝʨʤʝʥʪʥʳʝ ʩʠʩʪʝʤʳ ʧʝʯʝʥʠ ʭʦʟʷʠʥʘ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʥʘʙʠʨʘʝʪ ʦʙʦʨʦʪʳ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʨʦʙʣʝʤʫ ʚ ʫʩʠʣʠʷʭ ʧʦ ʦʪʢʨʳʪʠʶ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʠʤʝʶʱʠʭ 

ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ ʠʣʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ 

ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʨʝʘʢʮʠʷʤ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʠʢʨʦʙʥʳʝ ʬʘʢʪʦʨʳ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴʩʷ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʬʘʨʤʘʢʦʢʠʥʝʪʠʢʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʚʣʠʷʥʠʷ, ʢʦʪʦʨʦʝ 

ʵʚʦʣʶʮʠʦʥʠʨʫʶʱʠʡ ʠ ʜʠʥʘʤʠʯʥʳʡ ʤʠʢʨʦʙʠʦʤ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ. 

ʀʥʪʝʛʨʠʨʦʚʘʚ ʚʢʣʘʜ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ ʚ ʩʦʭʨʘʥʝʥʠʝ ʟʜʦʨʦʚʴʷ ʠ ʧʘʪʦʛʝʥʝʟ ʙʦʣʝʟʥʝʡ ʢ 

ʤʝʪʘʙʦʣʠʟʤʫ ʢʩʝʥʦʙʠʦʪʠʢʦʚ, ʩʦʩʨʝʜʦʪʦʯʠʚ ʚʥʠʤʘʥʠʝ ʥʘ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʚʤʝʰʘʪʝʣʴʩʪʚʘʭ, 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʤ ʜʝʡʩʪʚʠʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʭʠʤʠʯʝʩʢʠʭ ʙʠʦʪʨʘʥʩʬʦʨʤʘʮʠʷʭ, 

ʢʦʪʦʨʳʝ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤʠ ʚ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʤʝʜʠʮʠʥʝ (ʈʠʩʫʥʦʢ 19). 

ɸ) ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʥʠʰʠ ʚ ʤʠʢʨʦʙʠʦʤʝ ʢʠʰʝʯʥʠʢʘ. ʃʦʢʘʣʠʟʘʮʠʷ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ 

ʦʨʛʘʥʠʟʘʮʠʷ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʥʝʦʜʥʦʨʦʜʥʳ ʧʦ ʚʩʝʤʫ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤʫ ʪʨʘʢʪʫ. 

ʕʪʘ ʜʠʥʘʤʠʯʝʩʢʘʷ ʵʢʦʩʠʩʪʝʤʘ ʢʠʰʝʯʥʠʢʘ ʩʦʩʪʦʠʪ ʠʟ ʤʥʦʛʠʭ ʫʥʠʢʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, 

ʪʘʢʠʭ ʢʘʢ ʤʠʢʨʦʥʠʰʠ, ʛʨʘʜʠʝʥʪʳ ʨʅ ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ ʤʠʢʨʦʙʥʦïʪʢʘʥʝʚʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, 

ʠʤʝʶʱʠʝ ʦʪʥʦʰʝʥʠʝ ʢ ʤʠʢʨʦʙʥʦʡ ʙʠʦʪʨʘʥʩʬʦʨʤʘʮʠʠ. ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ ʙʘʢʪʝʨʠʡ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ, ʧʨʠʯʝʤ ʧʦʩʣʝʜʥʠʝ ʦʮʝʥʢʠ 1013 ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʚ 

ʪʦʣʩʪʦʡ ʢʠʰʢʝ ʩʚʷʟʘʥʳ ʩ ʤʠʢʨʦʙʥʳʤʠ ʛʝʥʘʤʠ, ʢʦʜʠʨʫʶʱʠʤʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʬʝʨʤʝʥʪʦʚ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʙʠʦʪʨʘʥʩʬʦʨʤʘʮʠʠ ʢʩʝʥʦʙʠʦʪʠʢʦʚ.ʕʪʠ ʙʘʢʪʝʨʠʠ, ʚʝʨʦʷʪʥʦ, ʥʘʠʙʦʣʝʝ 

ʚʘʞʥʳ ʜʣʷ ʬʘʨʤʘʢʦʤʠʢʨʦʙʠʦʤʠʢʠ ʠ ʦʙʠʪʘʶʪ ʚ ʨʝʘʢʮʠʦʥʥʦʡ ʢʘʤʝʨʝ ʩʦ ʩʨʝʜʥʠʤ ʨʅ 6,4ï7,0 ʠ 

ʙʦʣʝʝ ʥʠʟʢʠʤ ʦʢʠʩʣʠʪʝʣʴʥʦïʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʯʝʤ ʜʨʫʛʠʝ ʞʝʣʫʜʦʯʥʦï

ʢʠʰʝʯʥʳʝ ʥʠʰʠ. ʇʘʨʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʧʦ ʞʝʣʫʜʦʯʥʦïʢʠʰʝʯʥʦʤʫ ʪʨʘʢʪʫ ʪʘʢʞʝ 

ʚʥʦʩʠʪ ʩʚʦʡ ʚʢʣʘʜ ʚ ʵʪʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʥʠʰʠ. 

B) ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʩʦʩʪʘʚ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ ʥʠʰʠ ʪʦʣʩʪʦʡ 

ʢʠʰʢʠ. ʅʘ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ 

ʮʝʣʳʡ ʨʷʜ ʬʘʢʪʦʨʦʚ, ʧʨʠ ʵʪʦʤ ʥʘʯʘʣʴʥʳʡ ʧʦʩʝʚ ʠ ʪʨʘʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ ʢ ʟʜʦʨʦʚʦʤʫ 
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ʧʦʜʦʙʠʶ ʚʟʨʦʩʣʦʤʫ ʨʘʟʥʦʦʙʨʘʟʠʶ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʧʦʩʦʙʦʤ ʜʦʩʪʘʚʢʠ 

(ʝʩʪʝʩʪʚʝʥʥʳʡ ʠʣʠ ʢʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ) ʠ ʨʘʥʥʠʤʠ ʩʭʝʤʘʤʠ ʢʦʨʤʣʝʥʠʷ (ʛʨʫʜʥʦʝ ʚʩʢʘʨʤʣʠʚʘʥʠʝ 

ʧʨʦʪʠʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚʩʢʘʨʤʣʠʚʘʥʠʷ). ɻʝʥʝʪʠʢʘ ʭʦʟʷʠʥʘ ʪʘʢʞʝ ʠʛʨʘʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʨʦʣʴ, 

ʢʘʢ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʪʨʝʩʩ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ ʤʦʞʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʫʛʨʦʟʘ ʜʣʷ ʨʘʟʥʦʦʙʨʘʟʠʷ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ. ʉʯʠʪʘʝʪʩʷ ʪʘʢʞʝ, ʯʪʦ 

çʟʘʧʘʜʥʘʷè ʜʠʝʪʘ ʥʘʨʫʰʘʝʪ ʮʝʣʦʩʪʥʦʩʪʴ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦʚʳʰʝʥʥʦʝ 

ʧʦʪʨʝʙʣʝʥʠʝ ʢʣʝʪʯʘʪʢʠ ʩʚʷʟʘʥʦ ʩ ʧʦʚʳʰʝʥʥʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ. ʌʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ 

ʤʦʛʫʪ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʪʘʙʠʣʴʥʦʩʪʠ ʤʠʢʨʦʙʠʦʤʘ ʟʜʦʨʦʚʴʷ, ʭʦʪʷ ʧʨʦʮʝʩʩ ʩʪʘʨʝʥʠʷ 

ʩʚʷʟʘʥ ʩ ʩʫʞʝʥʠʝʤ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʢʘʢ ʠ ʤʥʦʛʠʝ ʙʦʣʝʟʥʝʥʥʳʝ ʩʦʩʪʦʷʥʠʷ ʠ ʯʨʝʟʤʝʨʥʦʝ/ 

ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʪʠʙʠʦʪʠʢʦʚ (ʈʠʩʫʥʦʢ 19). 

 
 

 
ʈʠʩʫʥʦʢ 19. ʄʝʪʘʙʦʣʠʯʝʩʢʠʝ ʥʠʰʠ ʚ ʤʠʢʨʦʙʠʦʤʝ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ, ʠʭ ʣʦʢʘʣʠʟʘʮʠʷ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ [58]. 

 

ʀʩʩʣʝʜʦʚʘʥʳ [58] ʤʠʢʨʦʙʥʳʝ ʙʠʦʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʢʦʤʧʣʝʢʩʥʳʝ 

ʨʘʟʣʠʯʠʷ ʤʦʛʫʪ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʠʨʘʚʥʠʚʘʪʴʩʷ ʢ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ, 

ʠʥʜʠʚʠʜʫʘʣʴʥʦïʩʧʝʮʠʬʠʯʝʩʢʠʡ ʛʝʥʝʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʛʝʥʦʤʘ ʭʦʟʷʠʥʘ ʦʙʲʷʩʥʷʝʪ ʥʝʢʦʪʦʨʳʝ 

ʨʘʟʣʠʯʠʷ ʚ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ ʠ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ 

ʨʝʟʫʣʴʪʘʪʳ. ʅʘʧʨʠʤʝʨ, ʤʠʢʨʦʙʥʳʝ ʬʝʨʤʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ ɓ-ʛʣʶʢʫʨʦʥʠʜʘʟʳ, ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ 

ʧʦ ʩʝʣʝʢʪʠʚʥʦʩʪʠ ʩʫʙʩʪʨʘʪʘ ʠ ʘʢʪʠʚʥʦʩʪʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʙʘʢʪʝʨʠʡ, ʠʟ ʢʦʪʦʨʳʭ ʦʥʠ 

ʚʦʟʥʠʢʘʶʪ. ɼʨʫʛʠʝ ʠʟʚʝʩʪʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʩʦʩʪʘʚ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ, ʪʘʢʠʝ 

ʢʘʢ ʚʦʟʨʘʩʪ, ʛʦʨʤʦʥʘʣʴʥʳʡ ʩʪʘʪʫʩ ʠ ʧʦʣ, ʪʘʢʞʝ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʩ ʧʝʨʝʤʝʥʥʦʡ 

ʬʘʨʤʘʢʦʢʠʥʝʪʠʢʦʡ ʧʨʝʧʘʨʘʪʘ ʠ ʚʣʠʷʶʪ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʛʝʥʦʚ, ʢʦʜʠʨʫʶʱʠʭ 

ʬʝʨʤʝʥʪʳ ʤʝʪʘʙʦʣʠʟʤʘ ʢʩʝʥʦʙʠʦʪʠʢʦʚ. ʄʝʪʘʙʦʣʠʟʤ ʢʩʝʥʦʙʠʦʪʠʢʦʚ ʭʦʟʷʠʥʘ ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ 

ʮʠʨʢʘʜʠʘʥʥʳʭ ʨʠʪʤʦʚ, ʠ ʵʪʦ ʤʦʞʝʪ ʪʘʢʞʝ ʙʳʪʴ ʠʩʪʠʥʥʦ ʤʠʢʨʦʙʥʦʡ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʪʦʤʫ ʯʪʦ ʩʪʨʫʢʪʫʨʘ ʩʦʦʙʱʝʩʪʚʘ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʪʘʢʞʝ ʦʪʣʠʯʘʶʪ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʨʠʪʤʘʤʠ. ʊʘʢʞʝ ʧʦʢʘ ʥʝ ʷʩʥʦ, ʩʢʦʣʴʢʦ 

ʧʝʨʝʤʝʥʥʳʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʟʤʝʥʝʥʠʝʤ ʩʦʩʪʘʚʘ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʜʠʝʪʳ ʠ ʛʝʦʛʨʘʬʠʠ, ʦʩʪʘʚʣʷʶʪ ʩʚʦʡ ʩʣʝʜ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʢʩʝʥʦʙʠʦʪʠʯʝʩʢʦʤʫ 

ʤʝʪʘʙʦʣʠʟʤʫ. ʆʜʥʠʤ ʠʟ ʧʨʠʤʝʨʦʤ ʤʦʜʠʬʠʮʠʨʫʝʤʦʡ ʧʨʠʨʦʜʳ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ ʚ 

ʢʦʥʪʝʢʩʪʝ ʜʠʝʪʳ ʠ ʛʝʦʛʨʘʬʠʠ ʷʚʣʷʝʪʩʷ ʧʝʨʝʜʘʯʘ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʛʝʥʦʚ, ʢʦʜʠʨʫʶʱʠʭ 

ʧʦʨʬʠʨʘʥʘʟʳ, ʘʛʘʨʘʟʳ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʙʝʣʢʠ ʦʪ ʤʦʨʩʢʠʭ ʢʨʘʩʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʢ 
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ʙʘʢʪʝʨʠʷʤ, ʦʙʠʪʘʶʱʠʤ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ ʷʧʦʥʩʢʠʭ ʠʥʜʠʚʠʜʫʫʤʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʠʭ ʧʦʪʨʝʙʣʝʥʠʷ ʤʦʨʩʢʠʤʠ ʚʦʜʦʨʦʩʣʷʤʠ (ʈʠʩʫʥʦʢ 20). 
 

 
ʈʠʩʫʥʦʢ 20. ʌʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʤʝʪʘʙʦʣʠʟʤ ʢʩʝʥʦʙʠʦʪʠʢʦʚ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ [58]. 

 

ʄʥʦʛʠʝ ʢʩʝʥʦʙʠʦʪʠʢʠ ʪʘʢʞʝ ʚʣʠʷʶʪ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ 

(ʈʠʩʫʥʦʢ 21). ʕʪʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʤʝʪʬʦʨʤʠʥ ʠ 

ʤʝʪʦʪʨʝʢʩʘʪ, ʠ ʧʩʠʭʦʪʨʦʧʥʳʝ ʘʛʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ ʦʣʘʥʟʘʧʠʥ. ɼʨʫʛʠʝ ʨʝʮʝʧʪʫʨʥʳʝ ʧʨʝʧʘʨʘʪʳ 

ʩʚʷʟʘʥʳ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʨʘʟʥʦʦʙʨʘʟʠʠ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ, ʚʢʣʶʯʘʷ ʠʥʛʠʙʠʪʦʨʳ 

ʧʨʦʪʦʥʥʦʡ ʧʦʤʧʳ, ʦʧʠʦʠʜʳ ʠ ʥʝʩʪʝʨʦʠʜʥʳʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ. ʇʠʱʝʚʳʝ 

ʩʦʝʜʠʥʝʥʠʷ ʪʘʢʞʝ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʠʢʨʦʙʠʦʤ ʢʠʰʝʯʥʠʢʘ, ʚʢʣʶʯʘʷ 

ʧʦʣʠʬʝʥʦʣʴʥʳʝ ʬʠʪʦʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ (ʨʝʩʚʝʨʘʪʨʦʣ, ʬʣʘʚʦʥʦʠʜʳ), ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʝ 

ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ ʠ ʩʣʦʞʥʳʡ ʵʬʠʨ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʪʝʨʦʣʘ. ʂʨʦʤʝ ʪʦʛʦ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʭʠʤʠʢʘʪʳ, ʚʢʣʶʯʘʷ ʵʥʜʦʢʨʠʥʥʳʝ ʨʘʟʨʫʰʘʶʱʠʝ ʭʠʤʠʢʘʪʳ, ʪʷʞʝʣʳʝ 

ʤʝʪʘʣʣʳ, ʧʝʩʪʠʮʠʜʳ ʠ ʟʘʛʨʷʟʥʠʪʝʣʠ, ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʩʪʨʫʢʪʫʨʫ, ʩʦʩʪʘʚ ʠ ʬʫʥʢʮʠʶ 

ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ [58]. 

ʄʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ ʵʢʩʧʨʝʩʩʠʨʫʝʪ ʙʦʣʝʝ 3,3 ʤʠʣʣʠʦʥʘ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʛʝʥʦʚ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʛʝʥʦʤ ʯʝʣʦʚʝʢʘ ʵʢʩʧʨʝʩʩʠʨʫʝʪ ʪʦʣʴʢʦ 20 ʪʳʩʷʯ ʛʝʥʦʚ. ɻʝʥ-ʧʨʦʜʫʢʪʳ ʤʠʢʨʦʙʘ 

ʦʢʘʟʳʚʘʶʪ ʨʝʰʘʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʨʝʛʫʣʷʮʠʶ ʧʝʨʝʚʘʨʠʚʘʥʠʷ ʧʠʱʠ ʠ ʨʘʟʚʠʪʠʝ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ [59], ʯʪʦ ʤʘʥʠʧʫʣʷʮʠʠ ʩ ʥʝʧʘʪʦʛʝʥʥʳʤʠ 

ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʰʪʘʤʤʘʤʠ ʚ ʦʨʛʘʥʠʟʤʝ ʭʦʟʷʠʥʘ ʤʦʛʫʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʧʘʪʦʛʝʥʥʳʝ ʙʘʢʪʝʨʠʠ, ʚʳʟʳʚʘʶʱʠʝ ʟʘʙʦʣʝʚʘʥʠʷ. ʈʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ, 

ʚʢʣʶʯʘʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʫʪʨʠʮʝʚʪʠʢʦʚ (ʧʨʝʙʠʦʪʠʢʦʚ ʠ ʧʨʦʙʠʦʪʠʢʦʚ), ʘ ʪʘʢʞʝ ʬʘʛʦʚ, 

ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤ CRISPR/Cas, ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʥʦʚʳʭ 

ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʜʠʩʙʠʦʟʘ (ʠʟʤʝʥʝʥʠʡ ʚ ʤʠʢʨʦʙʥʦʤ ʩʦʦʙʱʝʩʪʚʝ) ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ (ʥʘʧʨʠʤʝʨ, ʜʠʘʙʝʪʘ, ʦʞʠʨʝʥʠʷ ʠ ʜʨ.). 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [59], ʙʳʣ ʩʜʝʣʘʥ ʧʨʦʛʥʦʟ ʥʘ ʜʝʡʩʪʚʠʷ ʠ ʤʦʣʝʢʫʣʷʨʥʳʝ ʧʦʜʭʦʜʳ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʟʘʱʠʪʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʤʠʢʨʦʙʥʳʭ ʵʢʦʩʠʩʪʝʤ ʯʝʣʦʚʝʢʘ. ʀʟʤʝʨʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʬʠʣʦʤʝʪʘʛʝʥʦʤʥʳʭ ʠ ʤʠʢʨʦʙʥʳʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʤʠʢʨʦʙʠʦʤʘʭ 

ʪʨʝʙʫʶʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʠ ʩʣʦʞʥʦʛʦ ʥʘʙʦʨʘ ʟʥʘʥʠʡ. ʉʦʪʨʫʜʥʠʯʝʩʪʚʦ ʤʝʞʜʫ 

ʫʥʠʚʝʨʩʠʪʝʪʘʤʠ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ, ʥʝʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ2. 2020 

https://doi.org/10.33619/2414-2948/51 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 101 

 

ʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠʤʝʶʪ ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʮʝʥʢʠ 

ʢʘʢ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ, ʪʘʢ ʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʵʢʦʩʠʩʪʝʤʳ ʠ ʚʳʷʩʥʝʥʠʷ 

ʤʝʭʘʥʠʟʤʘ ʜʝʡʩʪʚʠʷ ʥʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʦʨʛʘʥʠʟʤʝ ʭʦʟʷʠʥʘ ʠ ʝʛʦ ʤʠʢʨʦʙʠʦʤʘʭ. ʇʦʣʝʟʥʦʩʪʴ 

ʤʝʪʘʛʝʥʦʤʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʜʣʷ ʧʨʷʤʦʡ ʘʩʩʦʮʠʘʮʠʠ ʬʫʥʢʮʠʡ ʩʦʦʙʱʝʩʪʚʘ 

ʩ ʬʝʥʦʪʠʧʦʤ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʠ ʭʦʟʷʠʥʘ ʙʫʜʝʪ ʠʤʝʪʴ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʥʘʜʣʝʞʘʱʝʛʦ 

ʠʟʫʯʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʦʣʝʝ ʵʢʦʣʦʛʠʯʥʳʭ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ 

ʙʫʜʫʱʝʡ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʤʝʜʠʮʠʥʳ. 

 
 

 
ʈʠʩʫʥʦʢ 21. ʂʩʝʥʦʙʠʦʪʠʢʠ, ʢʦʪʦʨʳʝ ʠʟʤʝʥʷʶʪ ʤʠʢʨʦʙʠʦʤ ʢʠʰʝʯʥʠʢʘ [58]. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʥʠʤʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʝʥʦʤʘ, ʵʧʠʛʝʥʦʤʘ, ʠʭ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩ ʬʘʢʪʦʨʘʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʦʚʳʰʘʝʪ ʪʦʯʥʦʩʪʴ ʜʠʘʛʥʦʩʪʠʢʠ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʜʠʝʪʳ ʠ 

ʚʳʷʚʣʷʪʴ ʩʨʝʜʠ ʠʟʚʝʩʪʥʳʭ ʠʣʠ ʚʥʦʚʴ ʩʦʟʜʘʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʪʝ, ʢʦʪʦʨʳʝ  ʠʤʝʶʪ 

ʵʧʠʛʝʥʦʤʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ. 

ʅʝʡʨʦʦʩʴ çʤʠʢʨʦʙʠʦʪʘïʢʠʰʝʯʥʠʢïʤʦʟʛè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʠʥʘʤʠʯʝʩʢʫʶ ʤʘʪʨʠʮʫ 

ʪʢʘʥʝʡ ʠ ʦʨʛʘʥʦʚ, ʚʢʣʶʯʘʷ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʫʶ ʤʠʢʨʦʙʠʦʪʫ, ʠʤʤʫʥʥʳʝ ʢʣʝʪʢʠ, ʪʢʘʥʠ 

ʢʠʰʝʯʥʠʢʘ, ʞʝʣʝʟʳ, ʚʝʛʝʪʘʪʠʚʥʫʶ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ ʠ ʛʦʣʦʚʥʦʡ ʤʦʟʛ, ʢʦʪʦʨʳʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩʣʦʞʥʳʤ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʤ ʦʙʨʘʟʦʤ ʯʝʨʝʟ ʨʷʜ ʘʥʘʪʦʤʠʯʝʩʢʠ ʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ. ɼʦʣʛʦʩʨʦʯʥʳʝ ʚʦʟʤʫʱʝʥʠʷ ʵʪʦʡ ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʦʡ ʩʨʝʜʳ 

ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʶ ʨʷʜʘ ʥʘʨʫʰʝʥʠʡ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʚʢʣʶʯʘʷ ʘʢʪʠʚʘʮʠʶ ʛʠʧʦʪʘʣʘʤʦïʛʠʧʦʬʠʟʘʨʥʦïʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ ʦʩʠ, 

ʥʝʡʨʦʤʝʜʠʘʪʦʨʥʳʭ ʩʠʩʪʝʤ, ʠʤʤʫʥʥʦʡ ʬʫʥʢʮʠʠ ʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ. 

ʇʨʦʜʦʣʞʘʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʦʛʦ, ʯʪʦ ʪʨʠʣʣʠʦʥʳ ʤʠʢʨʦʙʦʚ, ʥʘʩʝʣʷʶʱʠʭ ʥʘʰ 

ʢʠʰʝʯʥʠʢ, ʷʚʣʷʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʬʘʢʪʦʨʦʤ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ ʧʩʠʭʠʯʝʩʢʦʤʫ ʟʜʦʨʦʚʴʶ ʠ, ʚ 

ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ, ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʶ ʥʝʨʚʥʦïʧʩʠʭʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ. ʕʢʩʪʨʘʦʨʜʠʥʘʨʥʘʷ 

ʩʣʦʞʥʦʩʪʴ ʵʢʦʩʠʩʪʝʤʳ ʢʠʰʝʯʥʠʢʘ ʠ ʝʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʢʠʰʝʯʥʳʤ ʵʧʠʪʝʣʠʝʤ ʜʣʷ 

ʧʨʦʷʚʣʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ, ʚʣʠʷʶʱʠʭ ʥʘ ʥʘʩʪʨʦʝʥʠʝ ʠ 

ʧʦʚʝʜʝʥʠʝ. H. sapiens ʠʤʝʝʪ ʫʥʠʢʘʣʴʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʤʠʢʨʦʙʠʦʪʳ ʠ ʟʜʦʨʦʚʦʡ ʙʠʦʤʠʢʨʦʙʠʦʪʳ, 
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ʢʦʪʦʨʘʷ ʤʝʥʷʝʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʷʜʘ ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ ʜʠʝʪʫ, ʬʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ, 

ʩʪʨʝʩʩ, ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ, ʛʝʥʝʪʠʢʫ, çʩʚʦʶ ʧʦʣʠʧʨʘʛʤʘʟʠʶè ʠ ʪ. ʜ.  

ʉʦʚʨʝʤʝʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʤʝʪʦʜʠʢʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ, ʜʠʝʪʠʯʝʩʢʦʡ ʠ 

ʙʠʦʤʠʢʨʦʙʠʦʪʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ ð ʵʪʦ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ, 

ʤʝʞʚʫʟʦʚʩʢʠʝ ʠ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʬʦʢʫʩʠʨʫʶʪʩʷ ʥʘ ʠʟʫʯʝʥʠʠ 

ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʠ ʚʣʠʷʥʠʷ ʤʦʟʛʘ ʥʘ ʧʦʚʝʜʝʥʠʝ ʠ ʤʳʩʣʠʪʝʣʴʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʣʶʜʝʡ [1, 32, 

42, 49]. 

 

 
 

ʈʠʩʫʥʦʢ 22. ʕʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʟʘʱʠʪʘ ʤʠʢʨʦʙʠʦʤʘ: ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʝ, ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʝ ʠ 

ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ [59]. 

 

ʅʦʚʘʷ ʵʧʠʛʝʥʝʪʠʢʘ H. sapiens ʫʧʨʘʚʣʷʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ 

ʩʪʘʨʝʥʠʷ ʠ ʜʦʣʛʦʣʝʪʠʷ ʩ ʙʠʦʣʦʛʠʝʡ, ʙʠʦʬʠʟʠʢʦʡ, ʬʠʟʠʦʣʦʛʠʝʡ ʠ ʬʘʢʪʦʨʘʤʠ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʚ ʨʝʛʫʣʷʮʠʠ ʪʨʘʥʩʢʨʠʧʮʠʠ. ʉʪʘʨʝʥʠʝ ð ʵʪʦ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʧʝʨʝʩʪʨʦʡʢʘ 

(ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ) ʠ ʧʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʦʨʛʘʥʠʟʤʘ, 

ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʚʦʟʨʘʩʪʥʦʡ ʧʦʪʝʨʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʨʠʛʦʜʥʦʩʪʠ, ʙʦʣʝʟʥʷʤ, ʠ ʢ 

ʩʤʝʨʪʠ. ʇʦʥʠʤʘʥʠʝ ʧʨʠʯʠʥ ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʧʨʦʙʣʝʤʥʳʭ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ. 

ɻʝʥʝʪʠʯʝʩʢʠʡ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʡ ʚʢʣʘʜ ʚ ʩʪʘʨʝʥʠʝ ʠ ʜʦʣʛʦʣʝʪʠʝ ʯʝʣʦʚʝʢʘ ʦʛʨʦʤʝʥ. ɺ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʬʘʢʪʦʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʦʙʨʘʟʘ ʞʠʟʥʠ ʚʘʞʥʳ ʚ ʙʦʣʝʝ ʤʦʣʦʜʦʤ ʚʦʟʨʘʩʪʝ, 

ʚʢʣʘʜ ʛʝʥʝʪʠʢʠ ʧʨʦʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʜʦʤʠʥʘʥʪʥʦ ʚ ʜʦʩʪʠʞʝʥʠʠ ʜʦʣʛʦʣʝʪʠʷ ʠ ʟʜʦʨʦʚʦʡ 

ʩʪʘʨʦʩʪʠ. ʕʧʠʛʝʥʦʤʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʨʝʤʷ ʩʪʘʨʝʥʠʷ ʛʣʫʙʦʢʦ ʚʣʠʷʶʪ ʥʘ ʢʣʝʪʦʯʥʫʶ 

ʬʫʥʢʮʠʶ ʠ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴ. ɼʠʩʨʝʛʫʣʷʮʠʷ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʭ ʠ ʭʨʦʤʘʪʠʥʦʚʳʭ ʩʝʪʝʡ, 

ʚʝʨʦʷʪʥʦ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʪʘʨʝʥʠʷ. ɺ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ 

ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʘʷ ʙʠʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʘʥʘʣʠʟʘ ʩʤʦʞʝʪ 

ʚʳʷʚʠʪʴ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʝʪʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

 

ɺʳʚʦʜʳ: 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠ. 

ʕʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ð ʦʙʨʘʪʠʤʘ, ʥʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʨʠ ʟʜʦʨʦʚʦʤ ʩʪʘʨʝʥʠʠ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʚʦʟʨʘʩʪʦʤ 

ʟʘʙʦʣʝʚʘʥʠʷʭ. 
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ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʧʘʤʷʪʴ ʙʫʜʝʪ ʦʩʪʘʚʘʪʴʩʷ ʩʪʘʙʠʣʴʥʦʡ, ʢʦʛʜʘ ʨʘʮʠʦʥ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ (ʟʜʦʨʦʚʦʛʦ) ʜʠʝʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ ʠ ʟʜʦʨʦʚʘʷ ʙʠʦʤʠʢʨʦʙʠʦʪʘ ʦʩʪʘʶʪʩʷ 

ʧʦʯʪʠ ʥʝʠʟʤʝʥʥʳʤʠ. 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʥʝʡʨʦʩʝʪʠ çʤʦʟʛ-ʤʠʢʨʦʙʠʦʪʘè ʧʦʟʚʦʣʷʶʪ ʫʧʨʘʚʣʷʪʴ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʩʪʘʨʝʥʠʷ ʠ ʟʜʦʨʦʚʦʛʦ 

ʜʦʣʛʦʣʝʪʠʷ.  

ʅʦʚʘʷ ʫʧʨʘʚʣʷʝʤʘʷ ʟʜʦʨʦʚʘʷ ʙʠʦʤʠʢʨʦʙʠʦʪʘ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ çʤʦʟʛʘ ʠ ʤʠʢʨʦʙʠʦʪʳè ð ʵʪʦ ʜʦʣʛʦʚʨʝʤʝʥʥʳʝ ʤʝʜʠʮʠʥʩʢʠʝ 

ʧʨʦʛʨʘʤʤʳ ʧʘʮʠʝʥʪʘ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʜʝʥʠʶ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʦʣʠʧʨʘʛʤʘʟʠʠ.  

ʄʫʣʴʪʠʤʦʜʘʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʙʠʦʯʠʧʠʨʦʚʘʥʠʝ, ʥʝʡʨʦʥʥʳʝ ʠ ʤʦʟʛʦʚʳʝ ʯʠʧʳ, 

ʪʝʭʥʦʣʦʛʠʠ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʩʣʝʜʫʶʱʝʛʦ (ʥʦʚʦʛʦ) ʧʦʢʦʣʝʥʠʷ ʩʦʟʜʘʶʪ ʙʠʦʤʘʨʢʝʨʳ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʫʢʪʫʨʦʡ ʟʜʦʨʦʚʦʡ ʙʠʦʤʠʢʨʦʙʠʦʪʳ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʨʦʜʫʢʪ ʧʠʪʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʙʠʦʤʘʨʢʝʨʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʷʚʣʷʝʪʩʷ ʮʝʣʝʚʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʦʡ ʢʘʢ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʦʤ, 

ʪʘʢ ʠ ʜʣʷ ʙʠʦʤʠʢʨʦʙʠʦʪʳ ʚ ʯʘʩʪʥʦʩʪʠ.  

ʍʨʦʥʦʤʝʜʠʮʠʥʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ð ʵʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ 

ʠʥʪʝʣʣʝʢʪ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʢʘʟʳʚʘʶʪ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʚʦʟʨʘʩʪ ʯʝʣʦʚʝʢʘ ʩ ʧʦʤʦʱʴʶ ʜʘʥʥʳʭ 

ʤʝʪʠʣʠʨʦʚʘʥʠʷ ɼʅʂ, ʤʦʜʠʬʠʢʘʮʠʠ ʛʠʩʪʦʥʦʚ, ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʫʢʣʝʦʩʦʤ ʠ ʤʠʢʨʦʈʅʂ, ʠ 

ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʤʠ ʙʠʦʤʘʨʢʝʨʘʤʠ ʧʨʦʮʝʩʩʘ ʩʪʘʨʝʥʠʷ.  

ʌʘʢʪʦʨʳ ʦʙʨʘʟʘ ʞʠʟʥʠ ʠ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʩʪʘʚʣʷʶʪ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ 

ʩʣʝʜʳ ʥʘ ʥʘʰʝʡ ɼʅʂ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʦʢʘʟʳʚʘʶʪ 

ʟʘʱʠʪʥʦʝ ʜʝʡʩʪʚʠʝ, ʘ ʜʨʫʛʠʝ ð ʚʨʝʜʥʦʝ. 

ɻʝʥʝʪʠʯʝʩʢʠʝ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ: ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʟʜʦʨʦʚʦʝ ʩʪʘʨʝʥʠʝ, 

ʜʦʣʛʦʣʝʪʠʝ ʠ ʩʚʝʨʭʜʦʣʛʦʣʝʪʠʝ, ʪʨʝʙʫʶʪ ʦʪ ʯʝʣʦʚʝʢʘ ʨʘʟʫʤʥʦʛʦ ʥʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʧʨʠʨʦʜʦʡ ʠ ʦʙʱʝʩʪʚʦʤ, ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʙʫʜʫʱʠʝ ʟʜʦʨʦʚʳʝ ʧʦʢʦʣʝʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʦʚʝʜʝʥʠʝ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʢʣʠʥʠʯʝʩʢʦʛʦ ʠ ɻʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ  ʢʦʥʪʨʦʣʷ 

ʥʘ ʙʘʟʝ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʙʳʣʦ ʦʙʫʩʣʦʚʣʝʥʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ, ʚ 

ʮʝʣʦʤ, ʙʦʣʝʝ ʪʱʘʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʧʧʘʨʘʪʥʦʡ ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʦʡ ʨʝʠʥʬʫʟʠʠ 

ʢʨʦʚʠ ʩ ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʚʦʟʤʦʞʥʦʩʪʠ çʧʝʨʝʥʦʩʘè ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʧʦʣʦʩʪʥʦʡ ʢʨʦʚʦʧʦʪʝʨʠ ʥʘ ʢʣʠʥʠʯʝʩʢʫʶ ʧʣʘʪʬʦʨʤʫ. ʎʝʣʴ ʨʘʙʦʪʳ: 

ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʩʣʝʜʫʶʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ 

ʨʘʢʫʨʩʝ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ: 1) ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ð 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʦʚʠ, ʩʦʙʨʘʥʥʦʡ ʠʟ ʧʣʝʚʨʘʣʴʥʦʡ ʠ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʝʡ ʜʦ ʠ ʧʦʩʣʝ ʘʧʧʘʨʘʪʥʦʡ 

ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʦʡ ʨʝʠʥʬʫʟʠʠ ʢʨʦʚʠ ʚ ʫʩʣʦʚʠʷʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʫ ʞʠʚʦʪʥʳʭ ʨʘʥʝʥʠʷ 

ʞʠʚʦʪʘ ʠ ʛʨʫʜʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʛʝʤʦʪʦʨʘʢʩʘ ʠ ʛʝʤʦʧʝʨʠʪʦʥʝʫʤʘ; 

2) ʢʣʠʥʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ð ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʨʦʚʠ, ʩʦʙʨʘʥʥʦʡ ʠʟ ʙʨʶʰʥʦʡ ʠ ʛʨʫʜʥʦʡ 

ʧʦʣʦʩʪʝʡ ʜʦ ʠ ʧʦʩʣʝ ʘʧʧʘʨʘʪʥʦʡ ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʦʡ ʨʝʠʥʬʫʟʠʠ ʢʨʦʚʠ ʫ ʧʦʩʪʨʘʜʘʚʰʠʭ ʩ 

ʪʨʘʚʤʘʤʠ ʠ ʨʘʥʝʥʠʷʤʠ ʛʨʫʜʠ ʠ ʞʠʚʦʪʘ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʛʝʤʦʪʦʨʘʢʩʘ ʠ 

ʛʝʤʦʧʝʨʠʪʦʥʝʫʤʘ. 

 

Abstract. Conducting parallel clinical and experimental control on the basis of controlled 

clinical trials was necessitated by, on the whole, a more thorough assessment of the effectiveness of 

intraoperative blood reinfusion hardware with the establishment of the possibility of ótransferô of 

experimental data on modeling cavity blood loss to a clinical platform. Objective: a comparative 

description of the results of the following studies performed in the context of controlled clinical 

trials: 1) experimental control ð a study of blood collected from the pleural and abdominal cavities 

before and after intraoperative blood reinfusion hardware under simulation conditions in animal 

injuries of the abdomen and chest with the formation, respectively, of hemothorax and 
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hemoperitoneum; 2) clinical control ð a study of blood collected from the abdominal and thoracic 

cavities before and after intraoperative blood reinfusion hardware in patients with injuries and 

injuries of the chest and abdomen with the corresponding formation of hemothorax and 

hemoperitoneum. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʣʠʥʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ, ʵʢʩʧʝʨʠʤʝʥʪ, ʢʨʦʚʦʧʦʪʝʨʷ, ʙʠʦʭʠʤʠʷ ʢʨʦʚʠ, 

ʨʝʠʥʬʫʟʠʷ. 

 

Keywords: clinical control, experiment, blood loss, blood biochemistry, reinfusion. 

 

ɺ ʊʘʙʣʠʮʝ 1. ʧʦʢʘʟʘʥʘ ʜʠʥʘʤʠʢʘ ʤʦʨʬʦʣʦʛʠʠ ʢʨʦʚʠ, ʩʦʙʨʘʥʥʦʡ ʠʟ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ 

ʧʨʠ ʤʝʜʣʝʥʥʦʤ (1 ʛʨʫʧʧʘ) ʠ ʙʳʩʪʨʦʤ (2 ʛʨʫʧʧʘ) ʨʝʞʠʤʘʭ ʝʝ ʘʩʧʠʨʘʮʠʠ. ʂʘʢ ʚʠʜʥʦ ʠʟ 

ʊʘʙʣʠʮʳ 1, ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ, ʢʘʢ ʢʣʠʥʠʯʝʩʢʦʛʦ ʠ ʢʦʥʪʨʦʣʷ (ʂʂ), ʪʘʢ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ  

ʢʦʥʪʨʦʣʷ (ʕʂ) ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʧʧʘʨʘʪʥʦʡ ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʦʡ ʨʝʠʥʬʫʟʠʠ ʢʨʦʚʠ (ʀʆ ʈʀʂ), 

ʢʦʣʠʯʝʩʪʚʦ ʕʨ. ʩʠʥʭʨʦʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ. ʆʜʥʘʢʦ, ʚʦ 2-ʡ ʛʨʫʧʧʝ ʩ ʦʧʝʨʝʞʘʶʱʠʤ ʪʝʤʧʦʤ. ɽʩʣʠ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʪʘʢʦʡ ʜʠʥʘʤʠʢʠ ʭʘʨʘʢʪʝʨʥʦ ʣʠʰʴ ʜʣʷ Hb ʠ Ht ʚ ʕʂ, ʪʦ ʚ ʂʂ ʠʤʝʝʪ ʤʝʩʪʦ ʙʦʣʝʝ 

ʟʘʤʝʪʥʦʝ ʩʥʠʞʝʥʠʝ ʕʨ., Hb ʠ Ht, ʥʦ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʪʘʢʦʡ ʜʠʥʘʤʠʢʠ ʭʘʨʘʢʪʝʨʥʦ ʣʠʰʴ ʜʣʷ 

ʕʨ.ʠHt.  

 

ʊʘʙʣʠʮʘ 1. 

ʇɸʈɸʃʃɽʃʀ ʂʂ ʀ ʕʂ ɻɽʄʆɻʈɸʌʀʏɽʉʂʀʍ ʇʆʂɸɿɸʊɽʃɽʁ 

ʇʈʀ ʈɸɿʃʀʏʅʓʍ ʉʂʆʈʆʉʊʗʍ ɸʉʇʀʈɸʎʀʀ ʂʈʆɺʀ ɼʃʗ ʀʆ ʈʀʂ 
 

ʂʦʥʪʨʦʣʴ ʇʦʢʘʟʘʪʝʣʠ ʀʩʭʦʜʥʳʡ 1-ʷ ʛʨʫʧʧʘ 2-ʷ ʛʨʫʧʧʘ 

ʂʂ ʕʨ. 3,3Ñ0,8 3,0Ñ0,5* 2,5Ñ0,2*,** 

ʎʇ 0,7Ñ0,02 0,65Ñ0,02 0,60Ñ0,04* 

Hb 66,2Ñ5,5 60,2Ñ4,2* 78,6Ñ4,5* 

Ht 32,2Ñ2,2 30,2Ñ3,9* 32,6Ñ1,8*,** 

ʃʝʡʢ. 4,8Ñ0,2 5,0Ñ0,2* 4,4Ñ0,4* 

ʕʂ ʕʨ. 3,7Ñ0,2 3,1Ñ0,2* 2,6Ñ0,4*,** 

ʎʇ 0,90Ñ0,04 0,80Ñ0,04 0,68Ñ0,05* 

Hb 106,2Ñ8,4 85,8Ñ2,4* 71,1Ñ3,2*,** 

Ht 33,2Ñ1,1 25,0Ñ2,2* 20,1Ñ2,1*,** 

ʃʝʡʢ. 4,9Ñ0,5 4,4Ñ0,3* 3,1Ñ0,2*,** 

ʇʨʠʤʝʯʘʥʠʝ: * ð ʜʦʩʪʦʚʝʨʥʦ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʠʩʭʦʜʥʳʤ ʫʨʦʚʥʝʤ; ** ð ʜʦʩʪʦʚʝʨʥʦ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 1-ʡ 

ʛʨʫʧʧʦʡ. 

 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʠʥʭʨʦʥʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪʤʝʯʘʝʪʩʷ ʠ ʚ ʦʪʥʦʰʝʥʠʠ 

ʢʦʣʠʯʝʩʪʚʘ ʣʝʡʢʦʮʠʪʦʚ, ʘ ʪʘʢʞʝ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʘʢ ʎʇ, Hb ʠ Ht [1]. ʇʨʠʯʝʤ, ʚ ʦʙʦʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ (ʂʂ, ʕʂ). ʏʪʦ ʢʘʩʘʝʪʩʷ ʩʪʝʧʝʥʠ ʨʘʟʨʫʰʘʝʤʦʩʪʠ ʪʘʢʠʭ ʬʦʨʤʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʢʨʦʚʠ, ʢʘʢ ʕʨ. ʠ ʣʝʡʢʦʮʠʪʳ ʚʦ 2 ʛʨʫʧʧʝ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ, ʯʝʤ ʚ 1 ʛʨʫʧʧʝ. ʇʨʠʯʝʤ, ʢʘʢ ʚ ʂʂ, 

ʪʘʢ ʠ ʚ ʕʂ. 

ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʚʦ 2 ʛʨʫʧʧʝ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʚʳʰʘʝʪ 35% ʚ ʕʂ ʠ ʂʂ. ɺ ʮʝʣʦʤ, 

ʜʘʥʥʳʝ ʂʂ ʠ ʕʂ ʧʦ ʪʝʥʜʝʥʮʠʠ ʠ ʜʠʥʘʤʠʢʝ ʩʥʠʞʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʛʝʤʦʛʨʘʬʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʚʧʘʜʘʶʪ. ʆʜʥʘʢʦ, ʚ ʂʂ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʙʦʣʝʝ ʚʳʨʘʞʝʥʳ, ʯʝʤ ʚ ʕʂ.  

ɺ ʊʘʙʣʠʮʝ 2 ʧʨʠʚʝʜʝʥʘ ʬʠʟʢʦʣʣʦʠʜʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʨʦʚʠ, ʩʦʙʨʘʥʥʘʷ ʠʟ ʙʨʶʰʥʦʡ 

ʧʦʣʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʦʨʦʩʪʠ (ʤʝʜʣʝʥʥʳʡ ʠ ʙʳʩʪʨʳʡ ʨʝʞʠʤʳ) ʘʧʧʘʨʘʪʥʦʡ ʝʝ ʵʢʩʬʫʟʠʠ.  
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ 2, ʥʘ ʬʦʥʝ ʩʥʠʞʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʕʨ. ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʥʘʙʣʶʜʝʥʠʷ 

ʦʩʤʦʪʠʯʝʩʢʘʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʩʥʠʞʘʝʪʩʷ ʚ 3 ʨʘʟʘ. ɺ ʂʂ ʠ ʕʂ ʩʥʠʞʝʥʠʝ ʘʥʘʣʦʛʠʯʥʦʝ. ʄʝʞʜʫ 

ʪʝʤ, ʥʘ ʬʦʥʝ ʩʥʠʞʝʥʠʷ ʦʩʤʦʪʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʕʨ. ʫʜʝʣʴʥʳʡ ʚʝʩ ʩʚʦʙʦʜʥʦʛʦ Hb 

ʧʣʘʟʤʳ ʜʦʩʪʦʚʝʨʥʦ ʠ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ, ʯʪʦ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʟʘʤʝʪʥʦ ʚʦ 2 ʛʨʫʧʧʝ (ʈ<0,05).  

 

ʊʘʙʣʠʮʘ 2.  

ʇɸʈɸʃʃɽʃʀ ʂʂ ʀ ʕʂ ʌʀɿʂʆʃʆʀɼʅʓʍ ʇʆʂɸɿɸʊɽʃɽʁ 

ʇʈʀ ʈɸɿʃʀʏʅʓʍ ʉʂʆʈʆʉʊʗʍ ɸʉʇʀʈɸʎʀʀ ʂʈʆɺʀ ɼʃʗ ʀʆ ʈʀʂ 
 

ʂʦʥʪʨʦʣʴ ʇʦʢʘʟʘʪʝʣʠ ʀʩʭʦʜʥʳʡ 1-ʷ ʛʨʫʧʧʘ 2-ʷ ʛʨʫʧʧʘ 

ʂʂ ʆʩʤ. ʨʝʟʠʩʪ. ʕʨ. (%) 0,8Ñ0,01 0,3Ñ0,001* 0,2Ñ0,001* 

ɻʝʤʦʣʠʟ, % ʢ ʦʙʱ. Hb 3,1Ñ0,4 6,8Ñ0,3* 14,1Ñ0,5*,** 

ʉʚʦʙ. Hb ʧʣʘʟʤʳ, ʤʛ% 1,0Ñ0,01 8,2Ñ0,6* 18,5Ñ0,8*,** 

ʕʂ ʆʩʤ. ʨʝʟʠʩʪ. ʕʨ. (%) 0,6Ñ0,002 0,2Ñ0,001* 0,2Ñ0,001* 

ɻʝʤʦʣʠʟ, % ʢ ʦʙʱ. Hb 3,3Ñ0,2 5,9Ñ0,5* 11,6Ñ0,3*,** 

ʉʚʦʙ. Hb ʧʣʘʟʤʳ, ʤʛ% 1,2Ñ0,02 6,8Ñ1,3* 28,4Ñ1,4*,** 

ʇʨʠʤʝʯʘʥʠʝ: * ð ʜʦʩʪʦʚʝʨʥʦ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʠʩʭʦʜʥʳʤ ʫʨʦʚʥʝʤ; ** ð ʜʦʩʪʦʚʝʨʥʦ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 1-ʡ 

ʛʨʫʧʧʦʡ. 

 

ɺʳʰʝʫʢʘʟʘʥʥʳʡ ʬʘʢʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʦʟʨʘʩʪʘʥʠʠ ʫʨʦʚʥʷ ʛʝʤʦʣʠʟʘ ʢʨʦʚʠ [2]. ʊʘʢ, ʚ 

ʕʂʧʨʠ ʤʘʣʦʤ ʨʝʞʠʤʝ ʵʢʩʬʫʟʠʠʛʝʤʦʣʠʟ ʢʨʦʚʠ ʚʦʟʨʘʩʪʘʝʪ ʜʦ 5,9Ñ0,5%, ʘ ʧʨʠ ʙʳʩʪʨʦʤ ð ʜʦ 

11,6Ñ0,3%. ʅʫʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʩʥʠʞʝʥʠʷ ʚʳʰʝʫʢʘʟʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʂʂ ʙʦʣʝʝ 

ʚʳʨʘʞʝʥʥʦʝ, ʯʝʤ ʚ ʕʂ, ʩʦʩʪʘʚʣʷʷ ʧʨʠ ʤʘʣʦʤ ʨʝʞʠʤʝ ð 6,8Ñ0,3%, ʘ ʧʨʠ ʙʳʩʪʨʦʤ ð 

14,1Ñ0,5%. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʝʤʦʣʠʟ ʢʨʦʚʠ, ʨʘʩʩʯʠʪʘʥʥʳʡ ʚ ʦʪʥʦʰʝʥʠʠ ʚʩʝʛʦ ʢʦʣʠʯʝʩʪʚʘ Hb, ʧʨʠ 

ʙʳʩʪʨʦʡ ʘʧʧʘʨʘʪʥʦʡ ʵʢʩʬʫʟʠʠ ʩʦʩʪʘʚʣʷʝʪ >28% ʚ ʕʂ ʠ >32% ʚ ʂʂ, ʯʪʦ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ 

ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʀʆ ʈʀʂ.  

ɺ ʮʝʣʦʤ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʦ ʧʨʠʤʝʥʠʤʦʩʪʠ ʚʳʩʦʢʦʛʦ ʨʝʞʠʤʘ ʵʢʩʬʫʟʠʠ ʢʨʦʚʠ, ʪʘʢ ʢʘʢ 

ʧʨʠ ʵʪʦʤ ʨʝʞʠʤʝ ʫʜʝʣʴʥʳʡ ʚʝʩ ʨʘʟʨʫʰʝʥʥʳʭ ʕʨ. ʜʦʩʪʠʛʘʝʪ 28%, ʘ ʩʪʝʧʝʥʴ ʛʝʤʦʣʠʟʘ ð 32%.  

ɺ ʊʘʙʣʠʮʝ 3. ʧʦʢʘʟʘʥʘ ʜʠʥʘʤʠʢʘ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʠ ʝʝ ʬʨʘʢʮʠʡ ʚ ʢʨʦʚʠ, ʩʦʙʨʘʥʥʦʡ ʜʣʷ 

ʀʆ ʈʀʂ ʚ ʫʩʣʦʚʠʷʭ ʤʘʣʦʛʦ (1 ʛʨʫʧʧʘ) ʠ ʩʢʦʨʦʩʪʥʦʛʦ (2 ʛʨʫʧʧʘ) ʨʝʞʠʤʘ. ʂʘʢ ʚʠʜʥʦ ʠʟ 

ʊʘʙʣʠʮʳ 3, ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʙʱʝʛʦ ʙʝʣʢʘ ʩʥʠʞʘʝʪʩʷ. ʇʨʠʯʝʤ, ʚ ʂʂ ʵʪʦʪ ʧʨʦʮʝʩʩ ʙʦʣʝʝ 

ʚʳʨʘʞʝʥ, ʯʝʤ ʚ ʕʂ.  
 

ʊʘʙʣʠʮʘ 3.  

ʇɸʈɸʃʃɽʃʀ ʂʂ ʀ ʕʂ ʇʈʆʊɽʀʅʆɻʈɸʄʄʅʓʍ ʇʆʂɸɿɸʊɽʃɽʁ ʇʈʀ ʈɸɿʃʀʏʅʓʍ 

ʉʂʆʈʆʉʊʗʍ ɸʉʇʀʈɸʎʀʀ ʂʈʆɺʀ ɼʃʗ ʀʆ ʈʀʂ 
 

ʂʦʥʪʨʦʣʴ ʇʦʢʘʟʘʪʝʣʠ ʀʩʭʦʜʥʳʡ 1-ʷ ʛʨʫʧʧʘ 2-ʷ ʛʨʫʧʧʘ 

ʂʂ ɹʝʣʦʢ 54,2°6,6 45,5Ñ1,9* 42,5Ñ2,5*,** 

ɸʣʴʙʫʤʠʥ 30,2°6,2 44,3Ñ2,0* 44,0Ñ3,8 

ɻʣʦʙʫʣʠʥ 42,5Ñ2,2 53,6Ñ4,1* 34,6Ñ3,7*,** 

ʂʦʵʬ. ɸ/ɻ 1,0Ñ0,05 0,4Ñ0,02* 1,5Ñ0,02*,** 

ʕʂ ɹʝʣʦʢ 62,1Ñ5,2 56,1Ñ2,5* 49,2Ñ2,2*,** 

ɸʣʴʙʫʤʠʥ 65,2Ñ4,4 49,8Ñ2,7* 68,2Ñ4,5 

ɻʣʦʙʫʣʠʥ 48,3Ñ4,6 52,4Ñ2,9* 31,2Ñ3,1*,** 

ʂʦʵʬ. ɸ/ɻ 1,1Ñ0,03 0,7Ñ0,01* 2,2Ñ0,02*,** 

ʇʨʠʤʝʯʘʥʠʝ: * ð ʜʦʩʪʦʚʝʨʥʦ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ; ** ð ʜʦʩʪʦʚʝʨʥʦ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 1-ʡ ʛʨʫʧʧʦʡ 
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ʇʦ ʜʘʥʥʳʤ ʂʂ ʠ ʕʂ, ʯʝʤ ʙʳʩʪʨʝʝ ʚʳʧʦʣʥʝʥʘ ʘʧʧʘʨʘʪʥʘʷ ʵʢʩʬʫʟʠʷ, ʪʝʤ ʟʥʘʯʠʪʝʣʴʥʝʝ 

ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ [3]. ʅʘ ʵʪʦʤ ʬʦʥʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ ʘʣʴʙʫʤʠʥʦʚʘʷ 

ʬʨʘʢʮʠʷ, ʢʦʪʦʨʘʷ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʠʛʨʘʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʥʦʨʤʘʣʴʥʦʡ 

ʦʩʤʦʪʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʬʦʨʤʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʨʦʚʠ [4]. ɺ ʕʂ ʵʪʦ ʙʦʣʝʝ ʟʘʤʝʪʥʦ.  

ʍʘʨʘʢʪʝʨʥʳʤ ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʘʣʴʙʫʤʠʥʦʚʦʡ ʠ ʛʣʦʙʫʣʠʥʦʚʦʡ ʬʨʘʢʮʠʡ. 

ɽʩʣʠ ʩʫʜʠʪʴ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ɸ/ɻ, ʪʦ ʟʘʤʝʪʥʦ, ʯʪʦ ʧʨʠ ʤʝʜʣʝʥʥʦʤ ʨʝʞʠʤʝ ʵʢʩʬʫʟʠʠ ʢʨʦʚʠ ʚ 

ʕʂ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʝʪ ð 0,7, ʪʦʛʜʘ ʢʘʢ ʧʨʠ ʙʳʩʪʨʦʤ ð 2,2. ɺ ʂʂ ʫʢʘʟʘʥʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʝʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 0,4 ʠ 1,5.  

ɺ ʊʘʙʣʠʮʝ 4. ʧʦʢʘʟʘʥʘ ʜʠʥʘʤʠʢʘ ʨʷʜʘ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ, ʩʦʙʨʘʥʥʦʡ ʠʟ 

ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʤʝʜʣʝʥʥʦʛʦ (1 ʛʨʫʧʧʘ) ʠ ʙʳʩʪʨʦʛʦ (2 ʛʨʫʧʧʘ) ʩʙʦʨʘ ʢʨʦʚʠ.  

 
 

ʊʘʙʣʠʮʘ 4.  

ʇɸʈɸʃʃɽʃʀ ʂʂ ʀ ʕʂ ɹʀʆʍʀʄʀʏɽʉʂʀʍ ʇʆʂɸɿɸʊɽʃɽʁ  

ʇʈʀ ʈɸɿʃʀʏʅʓʍ ʉʂʆʈʆʉʊʗʍ ɸʉʇʀʈɸʎʀʀ ʂʈʆɺʀ ɼʃʗ ʀʆ ʈʀʂ 
 

ʂʦʥʪʨʦʣʴ ʇʦʢʘʟʘʪʝʣʠ ʀʩʭʦʜʥʳʡ 1-ʷ ʛʨʫʧʧʘ 2-ʷ ʛʨʫʧʧʘ 

ʂʂ ɹʠʣʠʨʫʙʠʥ 15,3°2,4 12,3Ñ1,6 14,6Ñ1,8 

ʆʩʪʘʪ. N 19,3°1,01 31,2Ñ2,8* 35,1Ñ4,4*,** 

ʄʦʯʝʚʠʥʘ 4,8°0,4 12,5Ñ2,7* 8,1Ñ1,1*,** 

Na++ 140,2Ñ5,5 132Ñ2,5 145Ñ8,8 

K+ 4,1Ñ0,2 4,3Ñ0,4* 4,6Ñ0,4* 

ʕʂ ɹʠʣʠʨʫʙʠʥ 6,9Ñ0,3 6,1Ñ0,2 5,1Ñ0,1 

ʆʩʪʘʪ. N 25,3Ñ2,03 29,9Ñ2,6* 32,4Ñ5,1*,** 

ʄʦʯʝʚʠʥʘ 9,3Ñ1,0 13,2Ñ2,1* 22,2Ñ3,0*,** 

Na++ 144Ñ6,6 135Ñ2,3 141Ñ4,4 

K+ 4,9Ñ0,4 5,2Ñ0,2* 5,8Ñ0,2*,** 

ʇʨʠʤʝʯʘʥʠʝ: * ð ʜʦʩʪʦʚʝʨʥʦ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ; ** ð ʜʦʩʪʦʚʝʨʥʦ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 1-ʡ ʛʨʫʧʧʦʡ 

 

ʀʟ ʊʘʙʣʠʮʳ 4 ʚʠʜʥʦ, ʯʪʦ ʚ ʕʂ ʢʦʥʮʝʥʪʨʘʮʠʷ ʙʠʣʠʨʫʙʠʥʘ ʪʘʢʞʝ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ 

ʩʥʠʞʝʥʠʶ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʘʧʧʘʨʘʪʥʦʡ ʵʢʩʬʫʟʠʠ ʢʨʦʚʠ. ʄʝʞʜʫ ʪʝʤ, ʚ ʂʂ ʦʩʦʙʦʡ 

ʜʠʥʘʤʠʢʠ ʦʙʱʝʛʦ ʙʠʣʠʨʫʙʠʥʘ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. ɸ ʚʦʪ, ʯʪʦ ʢʘʩʘʝʪʩʷ ʦʩʪʘʪʦʯʥʦʛʦ N, ʪʦ ʝʝ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʂʂ ʟʘʤʝʪʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʕʪʦʛʦ ʢʘʩʘʝʪʩʷ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʦʯʝʚʠʥʳ.  

ɺʧʨʦʯʝʤ, ʠ ʚ ʕʂ ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʦʯʝʚʠʥʳ, ʘ ʪʘʢʞʝ ʂ+, ʦʩʪʘʪʦʯʥʦʛʦ N ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ 

ʢ ʜʦʩʪʦʚʝʨʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ. ɺ ʂʂ ʢʦʥʮʝʥʪʨʘʮʠʷ Na++ ʧʨʠ ʤʝʜʣʝʥʥʦʤ ʨʝʞʠʤʝ ʘʩʧʠʨʘʮʠʠ 

ʩʥʠʞʘʝʪʩʷ, ʘ ʧʨʠ ʙʳʩʪʨʦʤ, ʥʘʦʙʦʨʦʪ, ʧʦʚʳʰʘʝʪʩʷ. ʊʦ ʞʝ ʩʘʤʦʝ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʚ ʕʂ [5].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʦʙʨʘʥʥʦʡ ʠʟ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʢʨʦʚʠ, ʢʘʢ ʚ ʕʂ, ʪʘʢ ʠ ʚ ʂʂ, 

ʦʪʤʝʯʘʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʂ+, ʦʩʪʘʪʦʯʥʦʛʦ N ʠ ʤʦʯʝʚʠʥʳ, ʯʪʦ ʦʙʷʟʘʪʝʣʴʥʦ 

ʩʣʝʜʫʝʪ ʫʯʝʩʪʴ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʘʧʧʘʨʘʪʥʦʡ ʀʆ ʈʀʂ.  

ɺ ʊʘʙʣʠʮʝ ʧʨʠʚʝʜʝʥʘ ʨʘʩʰʠʨʝʥʥʘʷ ʛʝʤʦʩʪʘʟʠʦʛʨʘʤʤʘ ʢʨʦʚʠ, ʩʦʙʨʘʥʥʦʡ ʠʟ ʙʨʶʰʥʦʡ 

ʧʦʣʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʦʨʦʩʪʠ ʘʧʧʘʨʘʪʥʦʡ ʵʢʩʬʫʟʠʠ ʢʨʦʚʠ ʚ ʕʂ (ʤʝʜʣʝʥʥʦʤ ʠ ʙʳʩʪʨʦʤ 

ʨʝʞʠʤʘʭ ʘʩʧʠʨʘʮʠʠ).  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ, ʚ ʕʂ ʦʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʩʚʝʨʪʳʚʘʝʤʦʩʪʠ ʢʨʦʚʠ, ʦ ʯʝʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʫʢʦʨʦʯʝʥʠʝ ʚʨʝʤʝʥʠ ʩʚʝʨʪʳʚʘʝʤʦʩʪʠ ʧʦ ʃʠ-ʋʘʡʪʫ ʚ ʩʠʣʠʢʦʥʠʨʦʚʘʥʥʦʡ ʠ ʚ 

ʥʝ ʩʠʣʠʢʦʥʠʨʦʚʘʥʥʦʡ ʧʨʦʙʠʨʢʘʭ. ɿʘʬʠʢʩʠʨʦʚʘʥʦ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʪʨʦʤʙʦʮʠʪʦʚ, 

ʦʩʦʙʝʥʥʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʳʩʪʨʦʛʦ ʨʝʞʠʤʘ ʩʙʦʨʘ ʢʨʦʚʠ (ʜʦ 172Ñ12,1 ʤʠʥ ʧʨʦʪʠʚ 

ʠʩʭʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ 288Ñ11,6 ʤʠʥ).  
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ʅʘ ʪʘʢʦʤ ʬʦʥʝ ʧʨʦʮʝʩʩ ʘʛʨʝʛʘʮʠʠ ʪʨʦʤʙʦʮʠʪʦʚ ʜʦʩʪʦʚʝʨʥʦ ʟʘʤʝʜʣʷʝʪʩʷ, ʧʨʠʯʝʤ ʧʨʠ 

ʙʳʩʪʨʦʤ ʨʝʞʠʤʝ ʩʙʦʨʘ ʢʨʦʚʠ ð ʚ 2 ʨʘʟʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʤʝʜʣʝʥʥʳʤ ʨʝʞʠʤʦʤ ʘʩʧʠʨʘʮʠʠ 

ʢʨʦʚʠ (ʈ<0,05).  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʨʝʤʷ ʨʝʢʘʣʴʮʠʬʠʢʘʮʠʠ ʧʣʘʟʤʳ ʜʦʩʪʦʚʝʨʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ 40% ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʨʝʞʠʤʘ ʩʙʦʨʘ ʢʨʦʚʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ, ʯʪʦ ʧʦʯʪʠ ʚ 3 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʤʝʜʣʝʥʥʦʡ ʘʩʧʠʨʘʮʠʠ ʢʨʦʚʠ  

(ʈ<0,05 ʠ ʈ<0,05).  

ɽʩʣʠ ʚ 1 ʛʨʫʧʧʝ ʢʘʦʣʠʥʦʚʦʝ ʚʨʝʤʷ ʩʦʩʪʘʚʠʣʦ ð 34,2Ñ1,3 ʩʝʢ, ʪʦ ʚʦ 2 ʛʨʫʧʧʝ ð 30,1Ñ1,9 

ʩʝʢ. ʊʘʢʘʷ ʞʝ ʜʠʥʘʤʠʢʘ ʦʪʤʝʯʘʝʪʩʷ ʠ ʜʣʷ ʢʘʦʣʠʥ-ʢʝʬʘʣʠʥʦʚʦʛʦ ʚʨʝʤʝʥʠ ʩʚʝʨʪʳʚʘʥʠʷ ʧʣʘʟʤʳ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ 1 ʛʨʫʧʧʝ ð 34,5Ñ2,2 ʩʝʢ ʠ ʚʦ 2 ʛʨʫʧʧʝ ð 25,5Ñ1,0 ʩʝʢ (ʈ<0,05 ʠ ʈ<0,05).  

ɺ ʕʂ ʚʳʷʚʣʝʥʦ ʩʠʥʭʨʦʥʥʘʷ ʜʠʥʘʤʠʢʘ ʪʨʦʤʙʠʥʦʚʦʛʦ ʠ ʧʨʦʪʨʦʤʙʠʥʦʚʦʛʦ ʚʨʝʤʝʥʠ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʥʘʩʪʫʧʘʝʪ ʫʢʦʨʦʯʝʥʠʝ ʪʨʦʤʙʠʥʦʚʦʛʦ ʚʨʝʤʝʥʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʦ 25,7Ñ2,1 ʩʝʢ ʚ 1 

ʛʨʫʧʧʝ ʧʨʦʪʠʚ ʠʩʭʦʜʥʦʛʦ 37,7Ñ2,4 ʩʝʢ (ʈ<0,05) ʠ ʜʦ 20,0Ñ1,6 ʩʝʢ ʚʦ 2 ʛʨʫʧʧʝ (ʈ<0,05).  

ɺ 1 ʛʨʫʧʧʝ ʧʨʦʪʨʦʤʙʠʥʦʚʦʝ ʚʨʝʤʷ ʫʢʦʨʘʯʠʚʘʣʦʩʴ ʜʦ 22,2Ñ2,3 ʩʝʢ, ʪʦʛʜʘ ʢʘʢ ʚʦ 2 ʛʨʫʧʧʝ 

ð ʜʦ 15,9Ñ1,8 ʩʝʢ(ʈ<0,05). ʄʝʞʜʫ ʪʝʤ, ʩʦʜʝʨʞʘʥʠʝ ʬʠʙʨʠʥʦʛʝʥʘ ʧʦʩʪʝʧʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʚ 

ʦʙʦʠʭ ʛʨʫʧʧʘʭ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ 1 ʛʨʫʧʧʝ ð ʜʦ 2,5Ñ0,2 ʛ/ʣ ʠ ʚʦ 2 ʛʨʫʧʧʝ ð ʜʦ 2,8Ñ0,3 ʛ/ʣ 

ʧʨʦʪʠʚ ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ð 1,9Ñ0,2 ʛ/ʣ (ʈ<0,05 ʠ ʈ<0,05). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ɸʂʊ 

ʚʦ ʚʩʝ ʩʨʦʢʠ ʨʝʘʢʮʠʠ (6,8 ʠ 10 ʤʠʥ) ʩʠʥʭʨʦʥʥʦ ʫʢʦʨʘʯʠʚʘʶʪʩʷ. ʇʨʠʯʝʤ, ʚʦ 2 ʛʨʫʧʧʝ ʙʦʣʝʝ 

ʟʥʘʯʠʪʝʣʴʥʦ, ʯʝʤ ʚ 1 ʛʨʫʧʧʝ. 

ɺ ʊʘʙʣʠʮʝ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʂʂ ʧʦ ʨʘʩʰʠʨʝʥʥʦʡ ʛʝʤʦʩʪʘʟʠʦʛʨʘʤʤʝ ʢʨʦʚʠ, ʩʦʙʨʘʥʥʦʡ 

ʠʟ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʦʨʦʩʪʠ ʘʧʧʘʨʘʪʥʦʡ ʵʢʩʬʫʟʠʠ ʢʨʦʚʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʤʝʜʣʝʥʥʦʤ (1 ʛʨʫʧʧʘ) ʠ ʙʳʩʪʨʦʤ (2 ʛʨʫʧʧʘ) ʨʝʞʠʤʘʭ ʘʩʧʠʨʘʮʠʠ.  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ, ʚ ʂʂ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʘʦʣʠʥʦʚʦʝ ʚʨʝʤʷ ʩʦʩʪʘʚʠʣʦ ʚ 1 ʛʨʫʧʧʝ 

ð 44,5Ñ2,2 ʩʝʢ, ʘ ʚʦ 2 ʛʨʫʧʧʝ ð 32,2Ñ3,6 ʩʝʢ. ʊʦ ʝʩʪʴ ʦʥʦ ʜʦʩʪʦʚʝʨʥʦ ʙʳʣʦ ʥʠʞʝ, ʯʝʤ 

ʠʩʭʦʜʥʳʡ ʫʨʦʚʝʥʴ, ʘ ʪʘʢʞʝ ʧʨʠ ʩʨʘʚʥʝʥʠʠ 2-1 ʛʨʫʧʧʳ ʙʦʣʴʥʳʭ ʩ 1 ʛʨʫʧʧʦʡ (ʈ<0,05 ʠ 0,05). 

ʂʩʪʘʪʠ, ʪʘʢʘʷ ʜʠʥʘʤʠʢʘ ʦʪʤʝʯʘʝʪʩʷ ʠ ʚ ʕʂ.  

ɹʦʣʝʝ ʪʦʛʦ, ʪʘʢʘʷ ʜʠʥʘʤʠʢʘ ʙʳʣʘ ʭʘʨʘʢʪʝʨʥʦ ʠ ʚ ʦʪʥʦʰʝʥʠʠ ʢʘʦʣʠʥïʢʝʬʘʣʠʥʦʚʦʛʦ 

ʚʨʝʤʝʥʠ ʩʚʝʨʪʳʚʘʥʠʷ ʧʣʘʟʤʳ [6]. ɽʩʣʠ ʚ ʕʂ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʨʘʚʝʥ ʚ 1 ʠ 2 ʛʨʫʧʧʘʭ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 34,5Ñ2,2 ʩʝʢ ʠ 25,5Ñ1,0 ʩʝʢ (ʈ<0,05 ʠ ʈ<0,05), ʪʦ ʚ ʂʂ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

35,2Ñ2,8 ʩʝʢ ʠ 28,2Ñ1,5 ʩʝʢ (ʈ<0,05 ʠ ʈ<0,05).  

ʅʫʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʠ ʚ ʂʂ, ʠ ʚ ʕʂ ʜʠʥʘʤʠʢʘ ʪʨʦʤʙʠʥʦʚʦʛʦ ʠ ʧʨʦʪʨʦʤʙʠʥʦʚʦʛʦ 

ʚʨʝʤʝʥʠ ʪʘʢʞʝ ʦʜʥʦʪʠʧʥʳ ʠ ʩʠʥʭʨʦʥʥʳ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʂʂ ʥʘʩʪʫʧʘʝʪ ʫʢʦʨʦʯʝʥʠʝ 

ʪʨʦʤʙʠʥʦʚʦʛʦ ʚʨʝʤʝʥʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʦ 28,2Ñ2,3 ʩʝʢ ʚ 1 ʛʨʫʧʧʝ ʧʨʦʪʠʚ ʠʩʭʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ð 32,2Ñ1,8 ʩʝʢ (ʈ<0,05) ʠ ʜʦ 19,5Ñ1,2 ʩʝʢ ʚʦ 2 ʛʨʫʧʧʝ (ʈ<0,05).  

ʏʪʦ ʢʘʩʘʝʪʩʷ ʧʨʦʪʨʦʤʙʠʥʦʚʦʛʦ ʚʨʝʤʝʥʠ, ʪʦ ʦʥʦ ʫʢʦʨʘʯʠʚʘʣʦʩʴ ʚ 1 ʛʨʫʧʧʝ ʜʦ 20,8Ñ2,1 

ʩʝʢ, ʪʦʛʜʘ ʢʘʢ ʚʦ 2 ʛʨʫʧʧʝ ð ʜʦ 18,2Ñ1,0 ʩʝʢ(ʈ<0,05). ʂʘʢ ʠ ʚ ʕʂ, ʩʦʜʝʨʞʘʥʠʝ ʬʠʙʨʠʥʦʛʝʥʘ 

ʧʦʩʪʝʧʝʥʥʦ ʥʘʨʘʩʪʘʝʪ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ 1 ʛʨʫʧʧʝ ð ʜʦ 1,9Ñ0,2 ʛ/ʣ ʠ ʚʦ 2 ʛʨʫʧʧʝ ð ʜʦ 2,2Ñ0,3 

ʛ/ʣ ʧʨʦʪʠʚ ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ð 1,3Ñ0,1 ʛ/ʣ  (ʈ<0,05 ʠ ʈ<0,05).  

ɺ ʂʂ, ʢʘʢ, ʚʧʨʦʯʝʤ, ʠ ʚ ʕʂ, ʚʦ ʚʩʝ ʩʨʦʢʠ ʨʝʘʢʮʠʠ (6, 8 ʠ 10 ʤʠʥ) ɸʂʊ ʩʠʥʭʨʦʥʥʦ 

ʫʢʦʨʘʯʠʚʘʶʪʩʷ. ʇʨʠʯʝʤ, ʚʦ 2 ʛʨʫʧʧʝ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʦ, ʯʝʤ ʚ 1 ʛʨʫʧʧʝ. ʊʦ ʞʝ ʩʘʤʦʝ ʤʦʞʥʦ 

ʩʢʘʟʘʪʴ ʠ ʦ ʧʦʢʘʟʘʪʝʣʷʭ ʩʚʝʨʪʳʚʘʝʤʦʩʪʠ ʢʨʦʚʠ. ʂʘʢ ʠ ʚ ʕʂ ʠʤʝʝʪ ʤʝʩʪʦ ʩʥʠʞʝʥʠʝ 

ʩʚʝʨʪʳʚʘʝʤʦʩʪʠ ʢʨʦʚʠ ʧʦ ʃʠ-ʋʘʡʪʫ [7].  

ʆʙ ʵʪʦʤ ʤʦʞʥʦ ʩʫʜʠʪʴ ʪʘʢʞʝ ʠ ʧʦ ʩʥʠʞʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʪʨʦʤʙʦʮʠʪʦʚ [8ï10]. ʇʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʳʩʪʨʦʛʦ ʨʝʞʠʤʘ ʩʙʦʨʘ ʢʨʦʚʠ (ʜʦ 288Ñ18,5Ĭ109/ʣ ʧʨʦʪʠʚ ʠʩʭʦʜʥʦʡ ʚʝʣʠʯʠʥʳ 

ð 302Ñ16,8Ĭ109/ʣ).  

ʏʝʪʢʦ ʟʘʤʝʜʣʷʝʪʩʷ ʠ ʧʨʦʮʝʩʩ ʘʛʨʝʛʘʮʠʠ ʪʨʦʤʙʦʮʠʪʦʚ: ʚ 1,7 ʨʘʟʘ ʧʨʠ ʙʳʩʪʨʦʤ ʨʝʞʠʤʝ 

ʩʙʦʨʘ ʢʨʦʚʠ; ʧʦʯʪʠ ʚ 2 ʨʘʟʘ ʧʨʠ ʤʝʜʣʝʥʥʦʤ ʨʝʞʠʤʝ ʘʩʧʠʨʘʮʠʠ ʢʨʦʚʠ (ʈ<0,05). 
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ɸʥʥʦʪʘʮʠʷ. ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʝ ʤʝʜʠʮʠʥʳ ð ʮʝʨʚʠʢʘʣʴʥʳʤ 

ʠʥʪʨʘʵʧʠʪʝʣʠʘʣʴʥʳʤ ʥʝʦʧʣʘʟʠʷʤ. ɸʚʪʦʨʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʛʨʫʧʧʘ ʞʝʥʱʠʥ ʩ 

ʮʝʨʚʠʢʘʣʴʥʳʤʠ ʠʥʪʨʘʵʧʠʪʝʣʠʘʣʴʥʳʤʠ ʥʝʦʧʣʘʟʠʷʤʠ, ʵʪʦ ʧʘʮʠʝʥʪʢʠ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ 

ʚʦʟʨʘʩʪʘ, ʠ ʨʘʥʥʝʝ ʦʙʥʘʨʫʞʝʥʠʝ ʮʝʨʚʠʢʘʣʴʥʳʭ ʠʥʪʨʘʵʧʠʪʝʣʠʘʣʴʥʳʭ ʥʝʦʧʣʘʟʠʡ ʤʦʞʝʪ 

ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʨʘʟʚʠʪʠʝ ʠʥʚʘʟʠʚʥʦʛʦ ʨʘʢʘ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʢʘʢ ʦʜʥʫ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ 

ʠʥʚʘʣʠʜʠʟʘʮʠʠ ʠ ʩʤʝʨʪʥʦʩʪʠ ʞʝʥʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ. ɺ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʥʘʠʙʦʣʝʝ 

ʜʦʩʪʫʧʥʳʤ ʠ ʠʥʬʦʨʤʘʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʜʠʘʛʥʦʩʪʠʢʠ ʮʝʨʚʠʢʘʣʴʥʳʭ ʠʥʪʨʘʵʧʠʪʝʣʠʘʣʴʥʳʭ 

ʥʝʦʧʣʘʟʠʡ ʷʚʣʷʝʪʩʷ ʢʦʣʴʧʦʩʢʦʧʠʷ.  

 

Abstract. The work is devoted to the actual problem of medicine ð cervical intraepithelial 

neoplasia. The authors found that a group of women with cervical intraepithelial neoplasia is 

a patient of working age, and early detection of cervical intraepithelial neoplasia can prevent 

the development of invasive cancer, considered as one of the main causes of disability and female 

mortality. In gynecological practice, the most accessible and informative method for cervical 

intraepithelial neoplasia diagnosing is colposcopy.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʝʨʚʠʢʘʣʴʥʘʷ ʠʥʪʨʘʵʧʠʪʝʣʠʘʣʴʥʘʷ ʥʝʦʧʣʘʟʠʷ, ʢʦʣʴʧʦʩʢʦʧʠʷ, 

ʜʠʩʧʣʘʟʠʷ ʰʝʡʢʠ ʤʘʪʢʠ. 
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ɺʚʝʜʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʤʝʯʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ ʰʝʡʢʠ ʤʘʪʢʠ [1]. 

ʈʘʟʚʠʪʠʶ ʨʘʢʘ ʰʝʡʢʠ ʤʘʪʢʠ, ʧʨʝʜʰʝʩʪʚʫʶʪ ʮʝʨʚʠʢʘʣʴʥʳʝ ʠʥʪʨʘʵʧʠʪʝʣʠʘʣʴʥʳʝ 

ʥʝʦʧʣʘʟʠʠ (CIN) ʣʝʛʢʦʡ (CIN I), ʩʨʝʜʥʝʡ (CIN II) ʠ ʪʷʞʝʣʦʡ (CIN III) ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ, ʧʨʠ 

ʵʪʦʤ ʚ 10-30% ʩʣʫʯʘʝʚ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʜʦ CIN III ʠ ʢʘʨʮʠʥʦʤʳ in situ, ʚ 1,5% 

ð ʨʘʟʚʠʚʘʝʪʩʷ ʠʥʚʘʟʠʚʥʳʡ ʨʘʢ [2].  

ʉʚʦʝʚʨʝʤʝʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ CIN ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʟʘʙʦʣʝʚʘʥʠʷ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ, 

ʧʨʦʚʦʜʠʪʴ ʤʦʥʠʪʦʨʠʥʛ ʚ ʛʨʫʧʧʘʭ ʨʠʩʢʘ, ʚʳʨʘʙʦʪʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʩʭʝʤʳ ʜʠʘʛʥʦʩʪʠʢʠ ʠ 

ʣʝʯʝʥʠʷ ʧʨʝʜʦʧʫʭʦʣʝʚʳʭ ʧʨʦʮʝʩʩʦʚ [3]. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ ʠʟʫʯʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʮʝʨʚʠʢʘʣʴʥʳʭ 

ʠʥʪʨʘʵʧʠʪʝʣʠʘʣʴʥʳʭ ʥʝʦʧʣʘʟʠʡ ʫ ʞʝʥʱʠʥ, ʢʦʪʦʨʳʤ ʧʨʦʚʦʜʠʣʘʩʴ ʢʦʣʴʧʦʩʢʦʧʠʷ.  

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʙʩʣʝʜʦʚʘʥʠʷ 40 ʞʝʥʱʠʥ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ ʧʝʨʠʦʜ ʩ 

ʩʝʥʪʷʙʨʷ 2018 ʛ. ʧʦ ʩʝʥʪʷʙʨʴ 2019 ʛ. ʥʘ ʙʘʟʝ ɻɹʋɿ ʈʄ çʈʦʜʠʣʴʥʳʡ ʜʦʤè ɾʝʥʩʢʘʷ 

ʢʦʥʩʫʣʴʪʘʮʠʷ ˉ1.  

ʋ 22 ʧʘʮʠʝʥʪʦʢ ʧʦ ʜʘʥʥʳʤ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʙʳʣ ʚʳʩʪʘʚʣʝʥ ʜʠʘʛʥʦʟ CIN 

(ʦʩʥʦʚʥʘʷ ʛʨʫʧʧʘ), ʠ ʫ 18 ʞʝʥʱʠʥ ð ʙʝʟ ʧʘʪʦʣʦʛʠʠ ʰʝʡʢʠ ʤʘʪʢʠ (ʛʨʫʧʧʘ ʩʨʘʚʥʝʥʠʷ). 

ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʚʩʝʭ ʞʝʥʱʠʥ ʩ CIN ʩʦʩʪʘʚʠʣ 34 ʛʦʜʘ. 

ʄʘʪʝʨʠʘʣʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʠʩʴ: ʩʙʦʨ ʘʥʘʤʥʝʟʘ; ʨʝʟʫʣʴʪʘʪʳ ʢʦʣʴʧʦʩʢʦʧʠʯʝʩʢʦʡ 

ʢʘʨʪʠʥʳ. 

ʇʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʞʝʥʱʠʥ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ: ʚʦʟʨʘʩʪ ʞʝʥʱʠʥ; 

ʚʦʟʨʘʩʪ ʥʘʯʘʣʘ ʧʦʣʦʚʦʡ ʞʠʟʥʠ; ʜʘʥʥʳʝ ʘʢʫʰʝʨʩʢʦïʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʩʦʤʘʪʠʯʝʩʢʦʛʦ 

ʘʥʘʤʥʝʟʘ; ʜʘʥʥʳʝ ʜʠʘʛʥʦʩʪʠʢʠ ɺʇʏ. 

ʇʦ ʜʘʥʥʳʤ ʢʦʣʴʧʦʩʢʦʧʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʦʮʝʥʠʚʘʣʘʩʴ: ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʢʦʣʴʧʦʩʢʦʧʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʨʘʟʥʳʭ ʩʪʝʧʝʥʝʡ CIN [4]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʧʨʦʛʨʘʤʤʦʡ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ ð VSTAT 2.01 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʘʢʫʰʝʨʩʢʦʛʦ-ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʤʥʝʟʘ ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ 

ʨʘʟʚʠʪʠʷ ʜʠʩʧʣʘʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚʳʩʪʫʧʘʣʦ ʢʫʨʝʥʠʝ. ʀʥʪʝʥʩʠʚʥʦʝ ʢʫʨʝʥʠʝ ʫʚʝʣʠʯʠʚʘʝʪ 

ʨʠʩʢ ʨʘʟʚʠʪʠʷ CIN ʠ ʷʚʣʷʝʪʩʷ ʠʟ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ. ɺ ʭʦʜʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʢʫʨʷʱʠʭ ʧʘʮʠʝʥʪʦʢ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʣʷʝʪ 

7 ʯʝʣʦʚʝʢ (31,8%), ʠ 5 ʧʘʮʠʝʥʪʦʢ (27,7%) ʚ ʛʨʫʧʧʝ ʩʨʘʚʥʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʦʩʥʦʚʥʦʡ 

ʛʨʫʧʧʝ ʢʦʣʠʯʝʩʪʚʦ ʢʫʨʷʱʠʭ ʧʘʮʠʝʥʪʦʢ ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʦʙʣʘʜʘʝʪ ʥʘʜ ʛʨʫʧʧʦʡ ʩʨʘʚʥʝʥʠʷ. 

ʊʨʘʚʤʳ ʰʝʡʢʠ ʤʘʪʢʠ, ʚʩʣʝʜʩʪʚʠʝ ʨʦʜʦʚ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʨʝʨʳʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, 

ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʝʤ ʬʘʢʪʦʨʦʤ ʚ ʨʘʟʚʠʪʠʠ ʮʝʨʚʠʢʘʣʴʥʳʭ 

ʠʥʪʨʘʵʧʠʪʝʣʠʘʣʴʥʳʭ ʥʝʦʧʣʘʟʠʡ. ɺ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʠʩʢʫʩʩʪʚʝʥʥʦʝ 

ʧʨʝʨʳʚʘʥʠʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʩ CIN ʠʤʝʣʦ ʤʝʩʪʦ ʫ 10 ʧʘʮʠʝʥʪʦʢ (45,5%), ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

8 ʞʝʥʱʠʥʘʤʠ (44,4%) ʠʟ ʚʪʦʨʦʡ ʛʨʫʧʧʳ. 

ɺ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʫ 16 ʞʝʥʱʠʥ (72,7% ʩʣʫʯʘʝʚ) ʚ ʘʥʘʤʥʝʟʝ ʦʪʤʝʯʝʥʳ ʦʜʥʠ ʨʦʜʳ ʯʝʨʝʟ 

ʝʩʪʝʩʪʚʝʥʥʳʝ ʨʦʜʦʚʳʝ ʧʫʪʠ, ʠʟ ʥʠʭ ʫ 5 ʧʘʮʠʝʥʪʦʢ ʜʚʦʝ ʠ ʙʦʣʝʝ, ʧʨʠ ʵʪʦʤ ʫ 4 (18,1%) 

ʧʘʮʠʝʥʪʦʢ ʚ ʘʥʘʤʥʝʟʝ ʤʘʣʳʝ (ʜʦ 2 ʩʤ) ʨʘʟʨʳʚʳ ʰʝʡʢʠ ʤʘʪʢʠ. 
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ʊʘʢʞʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʚʦʟʨʘʩʪʘ ʥʘʯʘʣʘ ʧʦʣʦʚʦʡ ʞʠʟʥʠ ʦʙʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ ʞʝʥʱʠʥ. 

ʏʠʩʣʦ ʞʝʥʱʠʥ ʩ ʚʦʟʨʘʩʪʦʤ ʥʘʯʘʣʘ ʧʦʣʦʚʦʡ ʞʠʟʥʠ ʩ 17 ʣʝʪ ʩʦʩʪʘʚʠʣʦ 31,8% ʩʣʫʯʘʝʚ 

(7 ʧʘʮʠʝʥʪʦʢ), ʩ 18 ʣʝʪ 31,5% (7), 22,7% (5 ʧʘʮʠʝʥʪʦʢ) ʩ 19 ʣʝʪ ʠ 13,6% ʞʝʥʱʠʥ 

(3 ʧʘʮʠʝʥʪʢʠ) ʩ 20 ʣʝʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʥʝʝ ʥʘʯʘʣʦ ʧʦʣʦʚʦʡ ʞʠʟʥʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʦʩʥʦʚʥʳʭ ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʜʠʩʧʣʘʟʠʠ ʰʝʡʢʠ ʤʘʪʢʠ ʨʘʟʥʦʡ 

ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ. 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʟʘʙʦʣʝʚʘʥʠʡ ʞʝʥʩʢʦʡ ʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ ʦʙʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ ʞʝʥʱʠʥ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʞʝʥʱʠʥ ʩ CIN 

ʠʤʝʶʪ ʚ ʘʥʘʤʥʝʟʝ ʧʝʨʝʥʝʩʝʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʞʝʥʩʢʦʡ ʧʦʣʦʚʦʡ ʩʬʝʨʳ. ɺʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʚ 

ʩʪʨʫʢʪʫʨʝ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʘʮʠʝʥʪʦʢ ʧʨʝʦʙʣʘʜʘʶʪ ʩʠʥʜʨʦʤ ʧʦʣʠʢʠʩʪʦʟʥʳʭ 

ʷʠʯʥʠʢʦʚ (ʉʇʂʗ) 8 (36,4%), ʭʨʦʥʠʯʝʩʢʠʡ ʘʜʥʝʢʩʠʪ 5 (22,7%), ʤʠʦʤʘ ʤʘʪʢʠ 6 (27,2%), 

ʵʥʜʦʤʝʪʨʠʦʟ ʷʠʯʥʠʢʦʚ 3 (13,6%). 

ɺʝʨʦʷʪʥʦʩʪʴ ʨʘʟʚʠʪʠʷ CIN ʚʦʟʨʘʩʪʘʝʪ, ʧʨʠ ʥʘʣʠʯʠʠ ɺʇʏ ð ʠʥʬʝʢʮʠʠ, ʧʨʠ ʵʪʦʤ 

ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʟʚʠʪʠʷ CIN ʪʷʞʝʣʦʡ ʩʪʝʧʝʥʠ (ʧʨʠ ʥʘʣʠʯʠʠ 16, 18 ʪʠʧʦʚ) ʟʥʘʯʠʪʝʣʴʥʦ 

ʚʦʟʨʘʩʪʘʝʪ.  

ʆʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ ʚʳʩʦʢʦʠʥʬʦʨʤʘʪʠʚʥʳʭ ʠ ʦʙʱʝʜʦʩʪʫʧʥʳʭ ʤʝʪʦʜʦʚ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ 

ʧʘʪʦʣʦʛʠʠ ʰʝʡʢʠ ʤʘʪʢʠ ʷʚʣʷʝʪʩʷ ʢʦʣʴʧʦʩʢʦʧʠʷ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ, ʢʦʪʦʨʦʡ ʩʦʩʪʦʠʪ ʚ ʦʮʝʥʢʝ 

ʩʦʩʪʦʷʥʠʷ ʵʢʟʦʮʝʨʚʠʢʩʘ, ʚʫʣʴʚʳ ʠ ʚʣʘʛʘʣʠʱʘ, ʚʳʷʚʣʝʥʠʠ ʦʯʘʛʦʚ ʠ ʛʨʘʥʠʮ ʧʦʨʘʞʝʥʠʷ, 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʦʪ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʧʨʠʮʝʣʴʥʦʡ ʙʠʦʧʩʠʠ ʠ ʚʟʷʪʠʷ ʮʠʪʦʣʦʛʠʯʝʩʢʠʭ ʤʘʟʢʦʚ [5]. 

ʇʨʠ ʦʮʝʥʢʝ ʢʦʣʴʧʦʩʢʦʧʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʫ 65,2% ʧʘʮʠʝʥʪʦʢ ʠʟ ʛʨʫʧʧʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚr ʷʚʣʷʣʩʷ ʘʮʝʪʦʙʝʣʳʡ ʵʧʠʪʝʣʠʡ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʚʩʪʨʝʯʘʝʤʳʤ ʠ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʜʠʩʧʣʘʟʠʠ ʵʧʠʪʝʣʠʷ ʰʝʡʢʠ ʤʘʪʢʠ. ʊʘʢʞʝ, ʚ ʩʪʨʫʢʪʫʨʝ 

ʢʦʣʴʧʦʩʢʦʧʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʝ ʟʘʩʣʫʞʠʚʘʝʪ ʦʙʥʘʨʫʞʝʥʠʝ ʡʦʜʥʝʛʘʪʠʚʥʦʡ 

ʟʦʥʳ (ʧʨʦʙʳ ʐʠʣʣʝʨʘ, ʧʨʦʙʘ ʩ 3% ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʦʡ) ʫ 43,4% ʞʝʥʱʠʥ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ.  

ʇʦ ʜʘʥʥʳʤ ʢʦʣʴʧʦʩʢʦʧʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʜʠʘʛʥʦʟ CIN ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʙʳʣ 

ʧʦʩʪʘʚʣʝʥ ʫ 21 ʞʝʥʱʠʥʳ.   

 

ɿʘʢʣʶʯʝʥʠʝ 

ɸʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ: 

ɻʨʫʧʧʘ ʞʝʥʱʠʥ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ ð ʵʪʦ ʧʘʮʠʝʥʪʢʠ ʩ CIN. ʆʙʥʘʨʫʞʝʥʠʝ CIN 

ʤʦʞʝʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʨʘʟʚʠʪʠʝ ʠʥʚʘʟʠʚʥʦʛʦ ʨʘʢʘ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʢʘʢ ʦʜʥʫ ʠʟ ʦʩʥʦʚʥʳʭ 

ʧʨʠʯʠʥ ʠʥʚʘʣʠʜʠʟʘʮʠʠ ʠ ʩʤʝʨʪʥʦʩʪʠ ʞʝʥʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ. 

ʇʨʠ ʦʮʝʥʢʝ ʘʢʫʰʝʨʩʢʦʛʦ-ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʤʥʝʟʘ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʫ ʧʘʮʠʝʥʪʦʢ ʩ 

ʜʠʩʧʣʘʟʠʡ ʰʝʡʢʠ ʤʘʪʢʠ ʚ ʘʥʘʤʥʝʟʝ ʯʘʱʝ ʦʪʤʝʯʘʝʪʩʷ ʥʘʣʠʯʠʝ ɺʇʏīʠʥʬʝʢʮʠʠ (16, 18 ʪʠʧʦʚ). 

ʂ ʛʨʫʧʧʝ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʥʝʦʙʭʦʜʠʤʦ ʦʪʥʝʩʪʠ ʪʘʢʞʝ ʜʠʩʛʦʨʤʦʥʘʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ, 

ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʠʚʦʜʷʱʠʭ ʢ ʜʠʩʬʫʥʢʮʠʠ ʷʠʯʥʠʢʦʚ, ʢʫʨʝʥʠʝ, ʨʘʥʥʝʝ ʥʘʯʘʣʦ ʧʦʣʦʚʦʡ ʞʠʟʥʠ. 

ɺ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʥʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤ ʠ ʜʦʩʪʘʪʦʯʥʦ ʠʥʬʦʨʤʘʪʠʚʥʳʤ 

ʤʝʪʦʜʦʤ ʜʠʘʛʥʦʩʪʠʢʠ CIN ʷʚʣʷʝʪʩʷ ʢʦʣʴʧʦʩʢʦʧʠʷ. 

ɺ ʧʨʘʢʪʠʯʝʩʢʠʭ ʮʝʣʷʭ ʥʝʦʙʭʦʜʠʤʦ ʰʠʨʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʣʴʧʦʩʢʦʧʠʯʝʩʢʠʡ ʤʝʪʦʜ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʩʢʨʠʥʠʥʛʘ ʞʝʥʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ CIN 

ʠ ʨʘʢʘ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ, ʧʨʠʤʝʥʷʪʴ ʘʢʪʠʚʥʦʝ ʜʠʩʧʘʥʩʝʨʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʞʝʥʱʠʥ ʩ 

CIN ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʩʪʘʙʠʣʴʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʢʦʣʴʧʦʩʢʦʧʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 2-

ʭ ʣʝʪ ʠ ʙʦʣʝʝ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʉʘʬʨʦʥʥʠʢʦʚʘ ʅ. ʈ. ʇʨʝʚʝʥʪʠʚʥʘʷ ʦʥʢʦʛʠʥʝʢʦʣʦʛʠʷ. ʉʇʙ: ʂʆʉʊɸ, 2007. 208 ʩ. 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ2. 2020 

https://doi.org/10.33619/2414-2948/51 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 121 

 

2. ʉʫʭʠʭ ɻ. ʊ., ʇʨʠʣʝʧʩʢʘ ̫ɺ. ʅ. ʇʨʦʬʠʣʘʢʪʠʢʘ ʨʘʢʘ ʰʝʡʢʠ ʤʘʪʢʠ. ʄ: ʄɽɼ-ʧʨʝʩʩ-

ʠʥʬʦʨʤ, 2012. 190 ʩ. 

3. ʈʦʛʦʚʩʢʘʷ ʉ. ʀ., ɹʝʙʥʝʚʘ ʊ. ʅ., ʅʝʢʨʘʩʦʚ ʇ. ʀ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʨʘʧʠʠ ʟʘʙʦʣʝʚʘʥʠʡ 

ʛʝʥʠʪʘʣʠʡ ʧʨʠ ʩʦʯʝʪʘʥʠʠ ʧʘʧʠʣʣʦʤʘʚʠʨʫʩʥʦʡ ʠ ʛʝʨʧʝʩʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ // ɸʢʫʰʝʨʩʪʚʦ ʠ 

ʛʠʥʝʢʦʣʦʛʠʷ. 2014. ˉ9. ʉ. 90-97. 

4. ɹʘʫʵʨ ɻ. ʎʚʝʪʥʦʡ ʘʪʣʘʩ ʧʦ ʢʦʣʴʧʦʩʢʦʧʠʠ. ʄ.: ɻʕʆʊɸʈ-ʄʝʜʠʘ, 2002. 288 ʩ. 

5. ʈʦʛʦʚʩʢʘʷ ʉ. ʀ. ʇʨʘʢʪʠʯʝʩʢʘʷ ʢʦʣʴʧʦʩʢʦʧʠʷ. ʄ: ɻʕʆʊɸʈ-ʄʝʜʠʘ, 2016. 256 ʩ.  

 

References: 

1. Safronnikova, N. R. (2007). Preventivnaya onkoginekologiya. St. Petersburg, KOSTA, 208. 

(in Russian). 

2. Sukhikh, G. T., & Prilepskaya, V. N. (2012). Profilaktika raka sheiki matki. Moscow, MED-

press-inform, 190. (in Russian). 

3. Rogovskaya, S. I., Bebneva, T. N., & Nekrasov, P. I. (2014). Effektivnostô terapii 

zabolevanii genitalii pri sochetanii papillomavirusnoi i gerpesvirusnoi infektsii. Akusherstvo i 

ginekologiya, (9), 90-97. (in Russian). 

4. Bauer, G. (2002). Tsvetnoi atlas po kolôposkopii. Moscow, GEOTAR-Media, 288. (in 

Russian). 

5. Rogovskaya, S. I. (2016). Prakticheskaya kolôposkopiya. Moscow, GEOTAR-Media, 256. 

(in Russian). 

 

 

ʈʘʙʦʪʘ ʧʦʩʪʫʧʠʣʘ 

ʚ ʨʝʜʘʢʮʠʶ 10.01.2020 ʛ. 

 ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 

17.01.2020 ʛ. 

________________________________________________________________________________ 

 

 

ʉʩʳʣʢʘ ʜʣʷ ʮʠʪʠʨʦʚʘʥʠʷ: 

ʃʘʙʟʠʥʘ ʄ. ɺ., ʃʘʙʟʠʥʘ ʃ. ʗ., ʅʝʯʘʡʢʠʥ ɸ. ʉ., ɺʘʭʣʷʝʚʘ ɺ. ʉ., ʂʦʞʫʨʠʥ ʊ. ʖ., 

ɽʨʝʤʢʠʥʘ ɽ. ʉ. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʣʴʧʦʩʢʦʧʠʠ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʥʝʦʧʣʘʟʠʡ ʰʝʡʢʠ ʤʘʪʢʠ // 

ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2020. ʊ. 6. ˉ2. ʉ. 118-121. https://doi.org/10.33619/2414-

2948/51/09 

 

Cite as (APA): 

Labzina, M., Labzina, L., Nechaikin, A., Vakhlyaeva, V., Kozhurin, T., & Eremkina, E. 

(2020). Analysis of Coloscopy Results in the Diagnosis of Cervical Neoplasia. Bulletin of Science 

and Practice, 6(2), 118-121. https://doi.org/10.33619/2414-2948/51/09 (in Russian). 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ2. 2020 

https://doi.org/10.33619/2414-2948/51 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 122 

 

 

ʋɼʂ 614.2:616-006 https://doi.org/10.33619/2414-2948/51/10 

 

ʇʋʊʀ ʋʃʋʏʐɽʅʀʗ ʆʅʂʆʃʆɻʀʏɽʉʂʆʁ ʇʆʄʆʑʀ  

 

Éʊʠʣʝʢʦʚ ʕ. ɸ., ʜ-ʨ ʤʝʜ. ʥʘʫʢ, ʅʘʮʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ ʦʥʢʦʣʦʛʠʠ ʠ ʛʝʤʘʪʦʣʦʛʠʠ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʛ. ɹʠʰʢʝʢ, ʂʳʨʛʳʟʩʪʘʥ, tilekovernis@mail.ru 

Éʀʙʨʘʠʤʦʚʘ ɼ. ɼ., ʂʠʨʛʠʟʩʢʦ-ʨʦʩʩʠʡʩʢʠʡ ʩʣʘʚʷʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʛ. ɹʠʰʢʝʢ, ʂʳʨʛʳʟʩʪʘʥ, ibraimova_70@mail.ru 

Éɹʦʣʙʘʯʘʥ ʆ. ɸ., ʂʠʨʛʠʟʩʢʦ-ʨʦʩʩʠʡʩʢʠʡ ʩʣʘʚʷʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʛ. ɹʠʰʢʝʢ, ʂʳʨʛʳʟʩʪʘʥ, ozizk@mail.ru 

ÉCʘʜʘʤʢʫʣʦʚʘ ʂ. ʀ., ʂʠʨʛʠʟʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʘʢʘʜʝʤʠʷ 

ʠʤ. ʀ.ʂ. ɸʭʫʥʙʘʝʚʘ, ʛ. ɹʠʰʢʝʢ, ʂʳʨʛʳʟʩʪʘʥ, sad.k@mail.ru 

 

WAYS TO IMPROVE CANCER CARE  

 

ÉTilekov E., Dr. habil., National Center for Oncology and Hematology 

Ministry of Health of the Kyrgyz Republic, Bishkek, Kyrgyzstan, tilekovernis@mail.ru 

ÉIbraimova D., Kyrgyz-Russian Slavic University, 

Bishkek, Kyrgyzstan, ibraimova_70@mail.ru 

ÉBolbachan O., Kyrgyz-Russian Slavic University, 

Bishkek, Kyrgyzstan, ozizk@mail.ru 

ÉSadamkulova K., I.K. Akhunbayev Kyrgyz State Medical Academy, 

Bishkek, Kyrgyzstan, sad.k@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʕʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʧʦ ʦʥʢʦʣʦʛʠʯʝʩʢʠʤ ʟʘʙʦʣʝʚʘʥʠʷʤ ʦʩʪʘʝʪʩʷ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʚʦ ʚʩʝʤ ʤʠʨʝ ʚ ʩʚʷʟʠ ʩ ʫʩʪʦʡʯʠʚʦʡ ʪʝʥʜʝʥʮʠʝʡ ʨʦʩʪʘ. ʇʦ ʧʨʦʛʥʦʟʘʤ 

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʧʦ ʠʟʫʯʝʥʠʶ ʨʘʢʘ, ʢ 2030 ʛʦʜʫ ʯʠʩʣʦ ʥʦʚʳʭ ʝʞʝʛʦʜʥʦ 

ʚʳʷʚʣʷʝʤʳʭ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʜʦʩʪʠʛʥʝʪ 26,4 ʤʣʥ ʚ ʛʦʜ, ʘ ʯʠʩʣʦ ʣʝʪʘʣʴʥʳʭ 

ʠʩʭʦʜʦʚ ð 17 ʤʣʥ. ʇʨʠʯʠʥʳ ʵʪʦʛʦ ʩʣʦʞʥʳ, ʦʥʠ ʦʪʨʘʞʘʶʪ ʢʘʢ ʩʪʘʨʝʥʠʝ ʠ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ, ʪʘʢ ʠ ʠʟʤʝʥʝʥʠʷ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ 

ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʨʘʢʘ, ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʳʭ ʩʚʷʟʘʥʳ ʩ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʠʤ ʨʘʟʚʠʪʠʝʤ. ɺ 

ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʩʤʝʨʪʥʦʩʪʴ ʦʪ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʚʪʦʨʦʤ ʠ ʥʘ ʯʝʪʚʝʨʪʦʤ ʤʝʩʪʝ, ʢʘʢ ʧʨʠʯʠʥʘ ʠʥʚʘʣʠʜʠʟʘʮʠʠ ʥʘʩʝʣʝʥʠʷ. ʉʥʠʞʝʥʠʝ ʩʤʝʨʪʥʦʩʪʠ 

ʦʪ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ 

ʢʦʤʧʣʝʢʩʥʦʡ ʥʘʫʯʥʦïʦʙʦʩʥʦʚʘʥʥʦʡ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ, ʚʢʣʶʯʘʶʱʝʡ ʫʩʠʣʝʥʠʝ ʨʦʣʠ 

ʧʝʨʚʠʯʥʦʛʦ ʟʚʝʥʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʘʢʪʠʚʠʟʘʮʠʶ ʨʘʙʦʪʳ ʩʤʦʪʨʦʚʳʭ ʢʘʙʠʥʝʪʦʚ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʦʪʜʝʣʝʥʠʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʥʘ ʧʝʨʚʠʯʥʦʤ ʫʨʦʚʥʝ, ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ 

ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʦʥʢʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ, ʨʘʟʨʘʙʦʪʢʫ ʤʝʪʦʜʦʚ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ, 

ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ʣʝʯʝʥʠʶ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʨʘʢʦʚʦʛʦ 

ʨʝʛʠʩʪʨʘ ʙʦʣʴʥʳʭ ʠ ʧʨʦʚʝʜʝʥʠʝ ʤʘʩʩʦʚʳʭ ʩʢʨʠʥʠʥʛʦʚ ʥʘʩʝʣʝʥʠʷ. ʂʘʯʝʩʪʚʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʩʠʩʪʝʤʳ ʩʤʦʪʨʦʚʳʭ ʢʘʙʠʥʝʪʦʚ, ʧʦʜʢʨʝʧʣʝʥʥʦʡ ʜʝʡʩʪʚʫʶʱʝʡ ʮʠʪʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʦʡ, 

ʥʝʧʨʝʨʳʚʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʧʨʠ ʦʢʘʟʘʥʠʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʦʥʢʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʩ 

ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʩʣʘʙʳʭ ʤʝʩʪ, ʧʨʦʙʝʣʦʚ ʚ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʙʦʣʴʥʳʭ, 

ʢʦʨʨʝʢʮʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʘʥʥʝʤʫ ʚʳʷʚʣʝʥʠʶ, ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʝʩʫʨʩʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ ʨʘʥʥʝʛʦ ʚʳʷʚʣʝʥʠʷ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʦʩʤʦʪʨʦʚ, ʘ ʪʘʢʞʝ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʘʷ 

ʦʨʛʘʥʠʟʘʮʠʷ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚʨʘʯʝʡ ʦʙʱʝʡ ʣʝʯʝʙʥʦʡ ʩʝʪʠ ʧʦ ʦʥʢʦʣʦʛʠʠ, 

ʧʨʦʚʝʜʝʥʠʝ ʜʣʷ ʪʝʨʘʧʝʚʪʦʚ, ʭʠʨʫʨʛʦʚ ʪʝʤʘʪʠʯʝʩʢʠʭ ʩʝʤʠʥʘʨʦʚ ʧʦ ʜʠʘʛʥʦʩʪʠʢʝ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʧʫʭʦʣʝʡ, ʚʳʷʚʣʝʥʠʶ ʨʘʥʥʠʭ ʩʪʘʜʠʡ, ʘ ʪʘʢʞʝ  ʚʥʝʜʨʝʥʠʝ ʪʝʣʝʤʝʜʠʮʠʥʩʢʠʭ 
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ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʝʨʚʠʯʥʳʝ ʦʥʢʦʣʦʛʠʯʝʩʢʠʝ ʢʘʙʠʥʝʪʳ ʧʦʟʚʦʣʷʪ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʠ 

ʜʦʩʪʫʧʥʦʩʪʴ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʙʦʣʴʥʳʤ ʩʦ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ. 

 

Abstract. The epidemiological situation for cancer remains unfavorable worldwide due to 

a steady growth trend. According to the International Agency for Cancer Research, by 2030, 

the number of new annually detected malignant neoplasms will reach 26.4 million per year and 

the number of deaths ð 17 million. The reasons for this are complex, reflecting both ageing and 

population growth and changes in the prevalence and distribution of major cancer risk factors, some 

of which are linked to socioïeconomic development. In the Kyrgyz Republic, mortality from 

malignant neoplasms is in the second and fourth place, as a cause of disability of the population. 

The reduction of mortality from malignant neoplasms can be achieved as a result of 

the implementation of a comprehensive scienceïbased targeted program, which includes 

strengthening the role of the primary health care unit, activating the work of observation rooms and 

restoring prevention departments at the primary level, improving the skills of oncological health 

workers, developing early diagnosis methods, new approaches to the treatment of malignant 

neoplasms, improving the cancer register of patients and conducting mass screening of 

the population. Qualitative organization of the system of observation rooms, supported by 

the current cytological service, continuous monitoring of specialized oncological care in order to 

identify weaknesses, gaps in the routing of oncological patients, correction of early detection 

measures, possibility of rational use of resources contributes to solving problems of early detection 

of malignant neoplasms. Restoration of preventive examinations, as well as improved organization 

of advanced training of doctors of the general medical network on oncology, holding thematic 

seminars for therapists, surgeons on diagnosis of malignant tumors, detection of early stages, as 

well as introduction of telemedicine technologies in primary oncological offices will improve 

the quality and availability of medical care for patients with malignant neoplasms. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ, ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʢʘʥʮʝʨ-ʨʝʛʠʩʪʨ,  

ʦʥʢʦʣʦʛʠʯʝʩʢʘʷ ʧʦʤʦʱʴ, ʧʨʦʬʠʣʘʢʪʠʢʘ, ʨʘʥʥʷʷ ʜʠʘʛʥʦʩʪʠʢʘ, ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ ʦʨʛʘʥʳ, 

ʩʢʨʠʥʠʥʛ, ʩʤʝʨʪʥʦʩʪʴ. 

 

Keywords: morbidity, malignant neoplasms, chancellor-register, cancer care, prevention, early 

diagnosis, reproductive organs, screening, mortality. 

 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʣʠʪʝʨʘʪʫʨʥʳʝ ʠʩʪʦʯʥʠʢʠ ʧʦ ʦʥʢʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ, ʦʢʘʟʳʚʘʝʤʦʡ 

ʥʘʩʝʣʝʥʠʶ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʧʦ ʦʥʢʦʣʦʛʠʯʝʩʢʠʤ ʟʘʙʦʣʝʚʘʥʠʷʤ 

ʦʩʪʘʝʪʩʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʈʝʛʠʩʪʨʠʨʫʝʪʩʷ ʫʩʪʦʡʯʠʚʘʷ ʪʝʥʜʝʥʮʠʷ ʨʦʩʪʘ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ [1, ʩ. 44; 2, ʩ. 4; 3; 4, ʩ. 629].  

ɺ 2008 ʛ. ʚ ʤʠʨʝ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 12,4 ʤʣʥ ʥʦʚʳʭ ʩʣʫʯʘʝʚ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʠ 7,6 ʤʣʥ ʩʣʫʯʘʝʚ ʩʤʝʨʪʝʣʴʥʳʭ ʠʩʭʦʜʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʥʢʦʣʦʛʠʯʝʩʢʠʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʘ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ ʩ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʳʤ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʝʤ ʩʦʩʪʘʚʠʣʦ 28 ʤʣʥ ʯʝʣʦʚʝʢ [5, ʩ. 338; 6, ʩ. 476]. 

ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠ ʩʤʝʨʪʥʦʩʪʴ ʦʪ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʟʥʘʯʠʪʝʣʴʥʦ 

ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʩʪʨʘʥʘʤ, ʧʦ ʩʦʩʝʜʥʠʤ ʨʝʛʠʦʥʘʤ ʠ ʜʘʞʝ ʚ ʦʜʥʦʤ ʨʝʛʠʦʥʝ. ɺ 2008 ʛ. ʚ 

ʘʬʨʠʢʘʥʩʢʦʤ ʨʝʛʠʦʥʝ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 667 000 ʥʦʚʳʭ ʩʣʫʯʘʝʚ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ, ʚ ɸʤʝʨʠʢʝ ð 2 617 000 ʩʣʫʯʘʝʚ, ʚ ʖʛʦ-ʚʦʩʪʦʯʥʦʡ ɸʟʠʠ ð 1 589 000 
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ʩʣʫʯʘʝʚ, ʚ ɽʚʨʦʧʝ ð 3 422 000 ʩʣʫʯʘʝʚ (ʥʘʩʝʣʝʥʠʝ ʫʢʘʟʘʥʥʳʭ ʨʝʛʠʦʥʦʚ ʚ 2008 ʛ. ʩʦʩʪʘʚʣʷʣʦ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 812, 831, 1768 ʠ 891 ʤʣʥ ʯʝʣʦʚʝʢ).  

ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 384 ʩʣʫʯʘʝʚ ʥʘ 

100 000 ʯʝʣʦʚʝʢ ʚ ɽʚʨʦʧʝ ʜʦ 82 ʩʣʫʯʘʝʚ ʥʘ 100 000 ʯʝʣʦʚʝʢ ʚ ɸʬʨʠʢʝ, ʩʦʩʪʘʚʣʷʷ ʚ ʩʨʝʜʥʝʤ 

185 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ [7, ʩ. 4]. 

ʇʦ ʜʘʥʥʳʤ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʧʦ ʠʟʫʯʝʥʠʶ ʨʘʢʘ (ʄɸʀʈ) ʦʞʠʜʘʝʪʩʷ 18,1 ʤʣʥ 

ʥʦʚʳʭ ʩʣʫʯʘʝʚ ʠ 9,6 ʤʣʥ ʩʤʝʨʪʝʡ ʦʪ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ [8, ʩ. 10; 9, ʩ. 395; 10].  

ʆʪʤʝʯʘʝʪʩʷ ʙʳʩʪʨʳʡ ʨʦʩʪ ʘʙʩʦʣʶʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ ʚ ʤʠʨʝ (ʚ 2012 ʛ. ʦʥʠ ʩʦʩʪʘʚʣʷʣʠ 14,1 ʠ 8,2 ʤʣʥ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [11, ʩ. 360]. 

ʇʨʠʯʠʥʳ ʵʪʦʛʦ ʩʣʦʞʥʳ, ʦʥʠ ʦʪʨʘʞʘʶʪ ʢʘʢ ʩʪʘʨʝʥʠʝ ʠ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʪʘʢ 

ʠ ʠʟʤʝʥʝʥʠʷ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʨʘʢʘ, 

ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʳʭ ʩʚʷʟʘʥʳ ʩ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʨʘʟʚʠʪʠʝʤ. ɺʦ ʚʩʝʤ ʤʠʨʝ ʦʙʱʝʝ ʯʠʩʣʦ 

ʣʶʜʝʡ, ʞʠʚʫʱʠʭ ʚ ʪʝʯʝʥʠʝ 5 ʣʝʪ ʧʦʩʣʝ ʧʦʩʪʘʥʦʚʢʠ ʦʥʢʦʣʦʛʠʯʝʩʢʦʛʦ ʜʠʘʛʥʦʟʘ, ʦʮʝʥʠʚʘʝʪʩʷ ʚ 

43,8 ʤʣʥ ʯʝʣʦʚʝʢ.  

ʉ ʫʯʝʪʦʤ ʢʫʤʫʣʷʪʠʚʥʳʭ ʨʠʩʢʦʚ ʚ ʤʠʨʝ ʜʣʷ ʦʙʦʠʭ ʧʦʣʦʚ ʨʘʟʚʠʪʠʷ ʨʘʢʘ 21,4% ʠ ʩʤʝʨʪʠ 

ʦʪ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ 17,7% ʜʦ ʜʦʩʪʠʞʝʥʠʷ 75 ʣʝʪ, ʧʨʠ ʫʩʣʦʚʠʠ ʦʪʩʫʪʩʪʚʠʷ 

ʜʨʫʛʠʭ ʧʨʠʯʠʥ ʩʤʝʨʪʠ, ʦʜʠʥ ʠʟ 5 ʤʫʞʯʠʥ ʠ ʦʜʥʘ ʠʟ 6 ʞʝʥʱʠʥ ʟʘʙʦʣʝʝʪ, ʘ ʦʜʠʥ ʠʟ 8 ʤʫʞʯʠʥ ʠ 

ʦʜʥʘ ʠʟ 10 ʞʝʥʱʠʥ ʫʤʨʝʪ ʦʪ ʦʥʢʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ [12]. 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚʩʝʤʠ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ, ʦʩʦʙʝʥʥʦ ʵʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʦʧʫʭʦʣʝʡ ʞʝʥʩʢʦʡ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ [1, ʩ. 47]. ʌʘʢʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʛʦʨʤʦʥʦʟʘʚʠʩʠʤʳʭ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʦʨʛʘʥʦʚ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʩʪʘʣ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ 

ʟʘʤʝʪʥʳʭ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ. ʕʪʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ 

ʚʳʷʚʣʝʥʠʝ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʰʝʡʢʠ ʤʘʪʢʠ ʦʪʤʝʯʘʝʪʩʷ ʚ ʚʦʟʨʘʩʪʥʦʤ 

ʜʠʘʧʘʟʦʥʝ ʦʪ 20 ʜʦ 70 ʣʝʪ ʠ ʩʪʘʨʰʝ. 

ɹʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʚ ʨʝʰʝʥʠʠ ʚʦʧʨʦʩʘ ʫʣʫʯʰʝʥʠʷ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʦʪʚʦʜʠʪʩʷ 

ʫʩʪʘʥʦʚʣʝʥʠʶ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʩ ʧʦʤʦʱʴʶ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ 

ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʨʫʧʧ ʚʳʩʦʢʦʛʦ 

ʦʥʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʠʩʢʘ [3]. 

ɺ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʩʤʝʨʪʥʦʩʪʴ ʦʪ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʥʘʭʦʜʠʪʩʷ 

ʥʘ ʚʪʦʨʦʤ ʠ ʥʘ ʯʝʪʚʝʨʪʦʤ ʤʝʩʪʝ, ʢʘʢ ʧʨʠʯʠʥʘ ʠʥʚʘʣʠʜʠʟʘʮʠʠ ʥʘʩʝʣʝʥʠʷ [13]. 

ʅʝʪ ʩʦʤʥʝʥʠʷ, ʯʪʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʦʙʫʩʣʦʚʣʝʥ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʦʩʪʦʷʥʠʝʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʦʙʨʘʟʦʤ 

ʞʠʟʥʠ ʣʶʜʝʡ, ʜʦʩʪʫʧʥʦʩʪʴʶ ʠ ʢʘʯʝʩʪʚʦʤ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʦʥʢʦʣʦʛʠʯʝʩʢʠʤ ʙʦʣʴʥʳʤ 

[14, ʩ. 185]. 

ʇʦ ʧʨʦʛʥʦʟʘʤ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʧʦ ʠʟʫʯʝʥʠʶ ʨʘʢʘ, ʢ 2030 ʛ. ʯʠʩʣʦ ʥʦʚʳʭ 

ʝʞʝʛʦʜʥʦ ʚʳʷʚʣʷʝʤʳʭ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʜʦʩʪʠʛʥʝʪ 26,4 ʤʣʥ ʚ ʛʦʜ, ʘ ʯʠʩʣʦ 

ʣʝʪʘʣʴʥʳʭ ʠʩʭʦʜʦʚ ð 17 ʤʣʥ [15, ʩ. 221].  

ʆʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʧʨʠʯʠʥ ʫʚʝʣʠʯʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʩʨʝʜʥʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ, ʨʝʛʠʩʪʨʠʨʫʝʤʦʝ 

ʚʦ ʤʥʦʛʠʭ ʨʝʛʠʦʥʘʭ ʤʠʨʘ. ʊʘʢ, ʚ ʂʠʪʘʝ ʩʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʫʚʝʣʠʯʠʣʘʩʴ ʩ 40,8 

ʛʦʜʘ ʚ 1955 ʛ. ʜʦ 71,5 ʛʦʜʘ ʚ 2005 ʛ., ʘ ʚ ʀʥʜʠʠ ð ʩ 32 ʣʝʪ ʚ 1947 ʛ. ʜʦ 62 ʣʝʪ ʚ 1997 ʛ.  

ʇʦʩʢʦʣʴʢʫ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ ʩʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʙʳʩʪʨʝʝ, ʯʝʤ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ, ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚ ʙʫʜʫʱʝʤ ʠʤʝʥʥʦ ʨʘʟʚʠʚʘʶʱʠʝʩʷ 

ʩʪʨʘʥʳ ʙʫʜʫʪ ʚʥʦʩʠʪʴ ʙʦʣʴʰʠʡ ʚʢʣʘʜ ʚ ʦʥʢʦʣʦʛʠʯʝʩʢʫʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʚ ʤʠʨʝ.  
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ɺ 2008 ʛ. ʥʘ ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʩʪʨʘʥʳ ʧʨʠʭʦʜʠʣʦʩʴ ʦʢʦʣʦ 56% ʥʦʚʳʭ ʩʣʫʯʘʝʚ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʠ 64% ʣʝʪʘʣʴʥʳʭ ʠʩʭʦʜʦʚ, ʯʪʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʩʝʨʝʜʠʥʝ XX ʚʝʢʘ [15, ʩ. 222; 16, ʩ. 100]. 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʦʥʢʦʣʦʛʠʯʝʩʢʘʷ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ ʫʜʝʣʷʝʪ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ 

ʧʨʦʬʠʣʘʢʪʠʢʝ. ɺ 2015 ʛ. ʚ ʄʠʣʘʥʝ ʩʦʩʪʦʷʣʘʩʴ ʪʨʝʪʴʷ ʩʝʩʩʠʷ ʄʠʨʦʚʦʛʦ ʦʥʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʬʦʨʫʤʘ (World Cancer Forum), ʧʦʩʚʷʱʝʥʥʘʷ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʧʨʦʭʦʜʠʚʰʝʡ ʧʦʜ ʣʦʟʫʥʛʦʤ 

PreventïPreventable. ʋʯʘʩʪʥʠʢʠ ʌʦʨʫʤʘ ʧʦʜʯʝʨʢʥʫʣʠ ʧʨʠʤʘʪ ʧʨʦʬʠʣʘʢʪʠʢʠ ʚ 

ʧʨʦʪʠʚʦʨʘʢʦʚʦʡ ʙʦʨʴʙʝ ʠ ʨʝʢʦʤʝʥʜʦʚʘʣʠ ʧʝʨʝʩʤʦʪʨʝʪʴ ʧʨʠʦʨʠʪʝʪʳ ʚ ʦʙʣʘʩʪʠ 

ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʥʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʠ. ʇʨʠʦʨʠʪʝʪʫ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʦʩʚʷʱʝʥʳ ʢʦʥʬʝʨʝʥʮʠʷ ɸʤʝʨʠʢʘʥʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ Shaping the Future of Cancer Prevention (2016) ʠ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

Challenging Dogmas ʚ ʄʫʤʙʘʝ (2016). ʅʘ ʵʪʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʝʨʝʦʩʤʳʩʣʝʥʠʷ ʪʘʢʪʠʢʠ ʠ ʩʪʨʘʪʝʛʠʠ ʧʨʦʪʠʚʦʨʘʢʦʚʦʡ ʙʦʨʴʙʳ ʩ ʫʯʝʪʦʤ ʥʘʫʯʥʳʭ ʜʘʥʥʳʭ ʚ 

ʦʙʣʘʩʪʠ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʠ ʜʦʩʪʠʞʝʥʠʡ ʧʝʨʚʠʯʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ. ʇʝʨʚʠʯʥʘʷ ʧʨʦʬʠʣʘʢʪʠʢʘ 

ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʨʦʪʠʚʦʨʘʢʦʚʦʡ ʙʦʨʴʙʳ. ʉʥʠʞʝʥʠʝ 

ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʣʠʰʴ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʡ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ, ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ 

ʧʝʨʚʠʯʥʫʶ ʧʨʦʬʠʣʘʢʪʠʢʫ, ʩʢʨʠʥʠʥʛ ʠ ʣʝʯʝʥʠʝ [17, ʩ. 213].  

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʥʝʦʙʭʦʜʠʤʘ ʢʦʦʨʜʠʥʘʮʠʷ ʜʝʡʩʪʚʠʡ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ 

ʩʣʫʞʙʘʤʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʥʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʧʝʨʚʠʯʥʦʛʦ 

ʟʚʝʥʘ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ.  

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʚʪʦʨʠʯʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ 

ʥʝʦʙʭʦʜʠʤʘ ʯʝʪʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʥʥʝʛʦ ʚʳʷʚʣʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʩʠʣʘʤʠ ʤʝʜʠʮʠʥʩʢʠʭ 

ʨʘʙʦʪʥʠʢʦʚ ʦʙʱʝʡ ʣʝʯʝʙʥʦʡ ʩʝʪʠ ʩ ʚʥʝʜʨʝʥʠʝʤ ʝʜʠʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʠ 

ʜʠʩʧʘʥʩʝʨʥʦʡ ʨʘʙʦʪʳ ʚ ʦʪʥʦʰʝʥʠʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʧʫʭʦʣʝʡ. ʅʝʦʙʭʦʜʠʤʦ ʜʘʣʴʥʝʡʰʝʝ 

ʨʘʟʚʠʪʠʝ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦ ʦʥʢʦʣʦʛʠʠ ʩ ʨʝʘʣʠʟʘʮʠʝʡ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: ʫʩʠʣʝʥʠʝ ʨʦʣʠ 

ʧʝʨʚʠʯʥʦʛʦ ʟʚʝʥʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʘʢʪʠʚʠʟʘʮʠʷ ʨʘʙʦʪʳ ʩʤʦʪʨʦʚʳʭ ʢʘʙʠʥʝʪʦʚ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʦʪʜʝʣʝʥʠʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʥʘ ʧʝʨʚʠʯʥʦʤ ʫʨʦʚʥʝ; ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ 

ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʦʥʢʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ; ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ, 

ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ʣʝʯʝʥʠʶ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ; ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʨʘʢʦʚʦʛʦ 

ʨʝʛʠʩʪʨʘ ʙʦʣʴʥʳʭ, ʧʨʦʚʝʜʝʥʠʝ ʤʘʩʩʦʚʳʭ ʩʢʨʠʥʠʥʛʦʚ ʥʘʩʝʣʝʥʠʷ [18, ʩ. 19].  

ɹʝʟ ʢʘʯʝʩʪʚʝʥʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʩʤʦʪʨʦʚʳʭ ʢʘʙʠʥʝʪʦʚ, ʧʦʜʢʨʝʧʣʝʥʥʦʡ 

ʥʘ ʤʝʩʪʥʦʤ ʫʨʦʚʥʝ ʜʝʡʩʪʚʫʶʱʝʡ ʮʠʪʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʦʡ, ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʳ ʨʘʥʥʝʛʦ 

ʚʳʷʚʣʝʥʠʷ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ʋʩʧʝʭ 

ʦʨʛʘʥʠʟʘʮʠʠ ʙʦʨʴʙʳ ʧʨʦʪʠʚ ʨʘʢʘ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ, ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʝ ʩʤʝʨʪʥʦʩʪʠ ʦʪ 

ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʯʠʥ ʟʘʚʠʩʷʪ ʦʪ ʧʨʦʬʠʣʘʢʪʠʢʠ, ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʩʦ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʦʧʫʭʦʣʷʤʠ ʠ ʧʨʝʜʦʧʫʭʦʣʝʚʳʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ [19, ʩ. 40]. 

ʅʝʦʙʭʦʜʠʤ ʥʝʧʨʝʨʳʚʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʧʨʠ ʦʢʘʟʘʥʠʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ 

ʦʥʢʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʩʣʘʙʳʭ ʤʝʩʪ, ʧʨʦʙʝʣʦʚ ʚ ʤʘʨʰʨʫʪʠʟʘʮʠʠ 

ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʙʦʣʴʥʳʭ, ʢʦʨʨʝʢʮʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʘʥʥʝʤʫ ʚʳʷʚʣʝʥʠʶ ʠ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤʫ ʣʝʯʝʥʠʶ ʙʦʣʴʥʳʭ, ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʝʩʫʨʩʦʚ [20, ʩ. 122]. 

ʅʝʢʦʪʦʨʳʝ ʫʯʝʥʳʝ ʧʨʝʜʣʘʛʘʶʪ ʩ ʮʝʣʴʶ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʚʦʩʩʪʘʥʦʚʠʪʴ ʧʨʦʚʦʜʠʚʰʠʝʩʷ ʚ ʧʨʝʜʳʜʫʱʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʠ ʜʦʢʘʟʘʚʰʠʝ 

ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʪʘʥʜʘʨʪʥʳʝ ʩʭʝʤʳ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʦʩʤʦʪʨʦʚ, ʘ ʪʘʢʞʝ ʙʦʣʝʝ 
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ʩʦʚʝʨʰʝʥʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚʨʘʯʝʡ ʦʙʱʝʡ ʣʝʯʝʙʥʦʡ ʩʝʪʠ ʧʦ 

ʦʥʢʦʣʦʛʠʠ, ʧʨʦʚʝʜʝʥʠʝ ʜʣʷ ʪʝʨʘʧʝʚʪʦʚ, ʭʠʨʫʨʛʦʚ ʪʝʤʘʪʠʯʝʩʢʠʭ ʩʝʤʠʥʘʨʦʚ ʧʦ ʜʠʘʛʥʦʩʪʠʢʝ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʧʫʭʦʣʝʡ, ʚʳʷʚʣʝʥʠʶ ʨʘʥʥʠʭ ʩʪʘʜʠʡ [18, ʩ. 20; 21, ʩ. 44].  

ɺʥʝʜʨʝʥʠʝ ʪʝʣʝʤʝʜʠʮʠʥʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʝʨʚʠʯʥʳʝ ʦʥʢʦʣʦʛʠʯʝʩʢʠʝ ʢʘʙʠʥʝʪʳ ʠ 

ʦʙʫʯʝʥʠʝ ʚʨʘʯʝʡ ʦʩʥʦʚʘʤ ʪʝʣʝʤʝʜʠʮʠʥʳ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʠ ʜʦʩʪʫʧʥʦʩʪʴ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʙʦʣʴʥʳʤ ʩʦ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ [22, ʩ. 21]. 

ʉʦʮʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʜʦʩʪʦʚʝʨʥʳʤ ʤʝʪʦʜʦʤ ʧʦʣʫʯʠʪʴ 

ʦʙʲʝʢʪʠʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʟʫʯʘʝʤʳʭ ʷʚʣʝʥʠʷʭ. ʊʘʢ, ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʄ. ɺ. ʂʘʟʘʥʮʝʚʦʡ 

(2014) ʚʳʷʚʣʝʥʘ, ʯʪʦ ʙʦʣʝʝ 30% ʚʨʘʯʝʡ ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʩʚʝʜʦʤʣʝʥʳ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ 

ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ, ʙʦʣʝʝ 40% ʨʝʩʧʦʥʜʝʥʪʦʚ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʵʨʫʜʠʨʦʚʘʥʥʳ ʧʦ ʚʦʧʨʦʩʘʤ ʵʪʠʦʣʦʛʠʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ, 

ʚʦʟʨʘʩʪʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʦʥʢʦʣʦʛʠʯʝʩʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʙʦʣʝʝ 20% ʨʝʩʧʦʥʜʝʥʪʦʚ ʥʝ 

ʠʤʝʶʪ ʯʝʪʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʘʭ ʣʝʯʝʥʠʷ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʠ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʨʝʩʧʦʥʜʝʥʪʦʚ ʩʯʠʪʘʝʪ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʘʷ 

ʩʠʩʪʝʤʘ ʧʨʦʬʠʣʘʢʪʠʢʠ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʚʨʝʤʝʥʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ [19, ʩ. 5]. 

ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʘʢʪʠʚʥʘʷ ʩʘʥʠʪʘʨʥʦ-ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ, ʧʦʚʳʰʝʥʠʝ 

ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʞʝʥʱʠʥ ʦʙ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ, ʧʨʦʧʘʛʘʥʜʘ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ 

ʞʠʟʥʠ, ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʩʢʨʠʥʠʥʛʦʚʳʭ ʧʨʦʛʨʘʤʤ, ʘ ʪʘʢʞʝ ʚʳʷʚʣʝʥʠʝ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʩ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʛʨʫʧʧ ʨʠʩʢʘ ʧʦʟʚʦʣʷʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʟʘʙʦʣʝʚʘʥʠʷ ʠ 

ʧʨʦʚʝʩʪʠ ʠʭ ʘʜʝʢʚʘʪʥʦʝ ʣʝʯʝʥʠʝ, ʯʪʦ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʠʟʤʝʥʝʥʠʶ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ 

ʩʠʪʫʘʮʠʠ ʚ ʩʪʦʨʦʥʫ ʩʥʠʞʝʥʠʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ ʞʝʥʱʠʥ ʦʪ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʦʧʫʭʦʣʝʡ ʦʨʛʘʥʦʚ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ [23, ʩ. 26]. 

ʅʘ ʬʦʥʝ ʩʪʘʙʠʣʠʟʘʮʠʠ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʨʘʢʘ ʰʝʡʢʠ ʤʘʪʢʠ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ 

ʪʝʥʜʝʥʮʠʷ ʢ ʨʦʩʪʫ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʫ ʞʝʥʱʠʥ ʙʦʣʝʝ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ (40ï49 ʣʝʪ) ʠ ʢ 

ʩʥʠʞʝʥʠʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚ ʚʦʟʨʘʩʪʝ 60ï69 ʣʝʪ ʠ ʩʪʘʨʰʝ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 

çʦʤʦʣʦʞʝʥʠʠè ʨʘʢʘ ʰʝʡʢʠ ʤʘʪʢʠ, ʠ ʪʘʢʘʷ ʪʝʥʜʝʥʮʠʷ ʩʧʝʮʠʬʠʯʥʘ ʜʣʷ ʚʩʝʭ ʦʩʥʦʚʥʳʭ ʬʦʨʤ 

ʛʝʥʠʪʘʣʴʥʳʭ ʦʧʫʭʦʣʝʡ ï ʨʘʢʘ ʰʝʡʢʠ ʤʘʪʢʠ, ʨʘʢʘ ʪʝʣʘ ʤʘʪʢʠ ʠ ʨʘʢʘ ʷʠʯʥʠʢʦʚ. ɺʳʷʚʣʝʥʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʡ ʧʘʪʦʣʦʛʠʠ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʥʘʨʘʩʪʘʥʠʝʤ ʝʝ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚ ʤʦʣʦʜʳʭ ʛʨʫʧʧʘʭ ʞʝʥʱʠʥ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʩʢʨʠʥʠʥʛʦʚʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʨʘʥʥʝʤʫ ʚʳʷʚʣʝʥʠʶ ʧʨʝʜʨʘʢʦʚʳʭ ʩʦʩʪʦʷʥʠʡ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ 

ʨʘʢʘ ʰʝʡʢʠ ʤʘʪʢʠ [24, ʩ. 39; 25, ʩ. 63]. 

ʇʦ ʤʥʝʥʠʶ ɽ. ɸ. ʉʫʭʘʨʝʚʘ ʩ ʩʦʘʚʪ. (2017) ʪʦʣʴʢʦ ʪʝʩʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʨʦʧʨʠʷʪʠʡ 

ʧʝʨʚʠʯʥʦʡ ʠ ʚʪʦʨʠʯʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʨʠʚʝʜʝʪ ʢ ʧʦʚʳʰʝʥʠʶ ʚʳʷʚʣʷʝʤʦʩʪʠ ʨʘʢʘ ʤʦʣʦʯʥʦʡ 

ʞʝʣʝʟʳ ʠ ʩʥʠʞʝʥʠʶ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ [26, ʩ. 98]. 

ʅʘʯʠʥʘʷ ʩ 2012 ʛ. ʧʨʦʡʜʝʥ ʙʦʣʴʰʦʡ ʧʫʪʴ ʧʦ ʚʦʧʣʦʱʝʥʠʶ ʚ ʞʠʟʥʴ ʧʦʣʦʞʝʥʠʡ ʧʦʣʠʪʠʢʠ 

çɿʜʦʨʦʚʴʝ 2020è, ʦʜʥʘʢʦ ʠ ʩʝʡʯʘʩ ʩʦʭʨʘʥʷʶʪʩʷ ʙʦʣʴʰʠʝ ʨʘʟʣʠʯʠʷ ʚ ʩʦʮʠʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ 

ʣʶʜʝʡ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ɽʚʨʦʧʝʡʩʢʦʛʦ ʨʝʛʠʦʥʘ ɺʆɿ. ʉʦʛʣʘʩʥʦ ʥʦʚʦʤʫ ʜʦʢʣʘʜʫ ɺʆɿ 

ʧʦʣʫʯʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ ʦ ʬʘʢʪʦʨʘʭ, ʧʦʨʦʞʜʘʶʱʠʭ ʨʘʟʨʳʚʳ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʟʜʦʨʦʚʴ ̫ʠ 

ʚʢʣʘʜ ʢʘʞʜʦʛʦ ʠʟ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʚ ʦʙʱʝʝ ʙʨʝʤʷ ʨʘʟʣʠʯʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʩʧʨʘʚʝʜʣʠʚʦʩʪʴʶ. 

ʆʜʥʠʤ ʠ ʬʘʢʪʦʨʦʚ, ʧʦʨʦʞʜʘʶʱʠʭ ʨʘʟʨʳʚʳ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʟʜʦʨʦʚʴʷ ʚ ɽʚʨʦʧʝʡʩʢʦʤ ʨʝʛʠʦʥʝ 

ɺʆɿ, ʷʚʣʷʝʪʩʷ ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ. ʊʘʢ, ʥʝʩʧʦʩʦʙʥʦʩʪʴ 

ʩʠʩʪʝʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʦʙʝʩʧʝʯʠʪʴ ʚʩʝʦʙʱʠʡ ʜʦʩʪʫʧ ʢ ʢʘʯʝʩʪʚʝʥʥʳʤ ʫʩʣʫʛʘʤ ʠ ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʧʣʘʪʝʞʝʡ ʠʟ ʩʦʙʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʛʨʘʞʜʘʥ ʟʘ ʫʩʣʫʛʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʷʚʣʷʶʪʩʷ 

ʧʨʠʯʠʥʦʡ 10% ʥʝʨʘʚʝʥʩʪʚ ʚ ʦʪʥʦʰʝʥʠʠ ʟʜʦʨʦʚʴʷ. ʇʣʘʪʝʞʠ ʠʟ ʩʦʙʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʟʘʯʘʩʪʫʶ 

ʚʳʥʫʞʜʘʶʪ ʣʶʜʝʡ ʜʝʣʘʪʴ ʚʳʙʦʨ ʤʝʞʜʫ ʧʨʠʦʙʨʝʪʝʥʠʝʤ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʫʩʣʫʛ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝʤ ʜʨʫʛʠʭ ʙʘʟʦʚʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ [27, ʩ. 12].  
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ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʠ ʰʝʡʢʠ 

ʤʘʪʢʠ ʷʚʣʷʶʪʩʷ ʚʠʟʫʘʣʴʥʳʤʠ ʣʦʢʘʣʠʟʘʮʠʷʤʠ. ʇʦʢʘʟʘʪʝʣʠ ʚʳʷʚʣʝʥʠʷ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʚʠʟʫʘʣʴʥʳʭ ʣʦʢʘʣʠʟʘʮʠʡ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʚʥʠʤʘʥʠʠ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʢ ʚʳʷʚʣʝʥʠʶ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʦʨʛʘʥʦʚ ʠ ʤʦʣʦʯʥʳʭ ʞʝʣʝʟ ʚ 

ʂʳʨʛʳʟʩʪʘʥʝ  [3].  

ʈʝʟʫʣʴʪʘʪʳ ʢʘʥʮʝʨïʨʝʛʠʩʪʨʘ, ʚʥʝʜʨʝʥʥʦʛʦ ʚ ʏʫʡʩʢʦʤ ʨʘʡʦʥʝ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, 

ʧʦʢʘʟʘʚʰʝʛʦ ʧʨʦʙʣʝʤʳ ʢʘʯʝʩʪʚʘ ʨʝʛʠʩʪʨʘʮʠʠ, ʜʦʩʪʫʧʥʦʩʪʠ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ, ʜʠʢʪʫʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 

ʧʨʦʛʨʘʤʤ, ʠʤʝʶʱʠʭ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʜʦʢʘʟʘʪʝʣʴʥʦʩʪʠ (ʚʘʢʮʠʥʘʮʠʷ, ʨʘʥʥʷʷ ʜʠʘʛʥʦʩʪʠʢʘ, 

ʩʢʨʠʥʠʥʛ) ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ ʤʦʥʠʪʦʨʠʥʛʦʤ ʚʩʝʭ ʧʨʦʚʦʜʠʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʧʦʜʩʯʝʪʦʤ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ  ʵʬʬʝʢʪʠʚʥʦʩʪʠ [28, ʩ. 15].  
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ɸʥʥʦʪʘʮʠʷ. ʇʘʪʦʣʦʛʠʷ ʧʦʟʚʦʥʦʯʥʠʢʘ ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ ʚʝʜʫʱʠʭ ʤʝʩʪ ʩʨʝʜʠ 

ʟʘʙʦʣʝʚʘʥʠʡ ʦʧʦʨʥʦïʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ. ɹʦʣʴʶ ʚ ʩʧʠʥʝ ʚ ʚʦʟʨʘʩʪʝ 20ï50 ʣʝʪ ʩʪʨʘʜʘʶʪ 

ʜʦ 98% ʥʘʩʝʣʝʥʠʷ. ʆʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʝʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ð ʜʝʛʝʥʝʨʘʪʠʚʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʤʝʞʧʦʟʚʦʥʦʯʥʳʭ ʜʠʩʢʦʚ. ɼʝʛʝʥʝʨʘʪʠʚʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʟʚʦʥʦʯʥʠʢʘ ʟʘʥʠʤʘʶʪ 

ʧʝʨʚʦʝ ʤʝʩʪʦ (46,7%) ʩʨʝʜʠ ʧʨʠʯʠʥ ʧʝʨʚʠʯʥʦʡ ʠʥʚʘʣʠʜʥʦʩʪʠ. ɺ 25 ʩʣʫʯʘʷʭ ʙʦʣʠ ʚ ʥʠʞʥʠʭ 

ʢʦʥʝʯʥʦʩʪʷʭ ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟʣʠ ʚ ʧʝʨʚʳʝ ʜʥʠ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ, ʘ ʚ 18 ð ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʤʝʥʴʰʠʣʠʩʴ (ʚ ʩʨʝʜʥʝʤ ʩ 6,2 ʜʦ 1,5 ʙʘʣʣʘ ʧʦ ɺɸʐ). ʏʝʨʝʟ ʜʚʘïʪʨʠ ʛʦʜʘ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ 

ʢʣʠʥʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ ʫ 41 (79%) ʧʘʮʠʝʥʪʦʚ ʨʘʩʮʝʥʝʥʳ ʢʘʢ ʭʦʨʦʰʠʝ, ʫ 11 (21%) ð 

ʢʘʢ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ. ʅʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝ ʙʳʣʦ. 

 

Abstract. Spinal pathology is one of the leading places among diseases of the motor system. 

Back pain between the ages of 20 and 50 affects up to 98% of the population. One of the main 

causes for its occurrence is degenerative changes in the herniated discs. Degenerative disorders of 

the spine occupy the first place (46.7%) among the causes of primary disability. In 25 cases, pain in 

the lower extremities completely disappeared in the first days after the operation, and in 18 they 

significantly decreased (on average from 6.2 to 1.5 on VAS score). Two to three years after surgery, 

the clinical results of treatment in 41 (79%) patients were rated as good, in 11 (21%) ð as 

satisfactory. There were no unsatisfactory results. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʪʦʣʦʛʠʷ ʧʦʟʚʦʥʦʯʥʠʢʘ, ʦʩʪʝʦʭʦʥʜʨʦʟ, ʧʝʨʝʜʥʠʡ ʢʦʨʧʦʨʦʜʝʟ. 

 

Keywords: spinal pathology, osteochondrosis, anterior spondylosyndesis. 

 

ʇʨʦʙʣʝʤʘ ʣʝʯʝʥʠʷ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʚʝʨʪʝʙʨʦʛʝʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ, ʪʘʢ 

ʢʘʢ ʩʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʪʦʣʴʢʦ ʥʘ ʜʦʣʶ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʩʠʥʜʨʦʤʦʚ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʧʦʟʚʦʥʦʯʥʠʢʝ, ʧʨʠʭʦʜʠʪʩʷ 75ï85% ʚʩʝʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. ʇʠʢ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʡ 

ʧʝʨʠʦʜ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (20ï55 ʣʝʪ). ʇʦ ʜʘʥʥʳʤ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ 
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ʫʢʘʟʘʥʥʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ ʧʨʠ ʧʘʪʦʣʦʛʠʠ ʧʦʟʚʦʥʦʯʥʠʢʘ ʩʪʨʘʜʘʶʪ 24% ʤʫʞʯʠʥ ʠ 32% 

ʞʝʥʱʠʥ [1ï2]. 

ʄʥʦʞʝʩʪʚʦ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʧʦʷʚʣʷʶʱʠʭʩʷ ʤʝʪʦʜʦʚ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ 

ʧʦʷʩʥʠʯʥʦʛʦ ʦʩʪʝʦʭʦʥʜʨʦʟʘ ʪʨʝʙʫʶʪ ʛʣʫʙʦʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ 

ʚʳʙʦʨʫ ʧʨʘʚʠʣʴʥʦʡ ʪʘʢʪʠʢʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʤʥʦʞʝʩʪʚʦ ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʧʝʨʘʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ 

ʣʝʯʝʥʠʷ ʦʩʪʝʦʭʦʥʜʨʦʟʘ ʧʦʟʚʦʥʦʯʥʠʢʘ ʧʦ ʜʘʥʥʳʤ ʨʘʟʣʠʯʥʳʭ ʘʚʪʦʨʦʚ ʯʘʩʪʦʪʘ 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 20% ʜʦ 40% ʩʣʫʯʘʝʚ [3ï6]. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ɺ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʢʣʶʯʝʥʳ 52 ʧʘʮʠʝʥʪʘ, ʦʧʝʨʠʨʦʚʘʥʥʳʭ ʚ ʦʪʜʝʣʝʥʠʠ 

ʥʝʡʨʦʦʨʪʦʧʝʜʠʠ ʠ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʡ ʦʨʪʦʧʝʜʠʠ ʂʅʀʀʂʠɺʃ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʦʨʠʩʪʦʛʦ 

ʥʠʢʝʣʠʜ ʪʠʪʘʥʘ ʩ 2010 ʧʦ 2016 ʛʛ. ʧʦ ʧʦʚʦʜʫ ʦʩʪʝʦʭʦʥʜʨʦʟʘ ʧʦʟʚʦʥʦʯʥʠʢʘ. ʉʨʝʜʠ ʧʘʮʠʝʥʪʦʚ 

ʙʳʣʦ 30 ʞʝʥʱʠʥ ʠ 22 ʤʫʞʯʠʥ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 22 ʜʦ 67 ʣʝʪ (ʄ=42,6). ʉʨʝʜʥʷʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʣʝʯʝʥʠʷ ʩʦʩʪʘʚʠʣʦ 10 ʩʫʪʦʢ. 

ʉʘʤʳʤʠ ʧʝʨʚʳʤʠ ʞʘʣʦʙʘʤʠ ʧʘʮʠʝʥʪʦʚ, ʚʝʜʫʱʠʭ ʥʘ ʧʨʠʝʤ ʢ ʦʨʪʦʧʝʜʫ ʷʚʣʷʶʪʩʷ ʙʦʣʠ ʚ 

ʩʧʠʥʝ. ʇʨʠ ʦʙʨʘʱʝʥʠʠ ʚ ʩʪʘʮʠʦʥʘʨ ʫ ʚʩʝʭ ʙʦʣʴʥʳʭ ʦʪʤʝʯʘʣʠʩʴ ʙʦʣʴ ʚ ʦʙʣʘʩʪʠ ʧʦʷʩʥʠʮʳ 

ʠʨʨʘʜʠʠʨʫʱʠʝ ʚ ʥʦʛʠ. ɹʦʣʠ ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʠ ʯʘʩʪʦ ʩʚʷʟʘʥʳ ʩ 

ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʦʡ ʠʣʠ ʪʨʘʚʤʦʡ. ʇʨʠʯʝʤ ʥʘʛʨʫʟʢʘ ʵʪʘ ʤʦʞʝʪ ʙʳʪʴ, ʢʘʢ ʜʠʥʘʤʠʯʝʩʢʘʷ, ʪʘʢ 

ʠ ʩʪʘʪʠʯʝʩʢʘʷ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ ʩʦʩʪʘʚʣʷʣʦ ʦʪ 1ʤʝʩ ʜʦ 9ʤʝʩ. 2 ʙʦʣʴʥʳʭ 

ʦʙʨʘʱʘʣʠʩʴ ʧʝʨʚʠʯʥʦ. 50 ʙʦʣʴʥʳʭ ʨʘʥʝʝ ʧʦʣʫʯʘʣʠ ʢʦʥʩʝʨʚʘʪʠʚʥʦʝ ʣʝʯʝʥʠʝ ʚ ʨʘʟʥʳʭ 

ʢʣʠʥʠʢʘʭ ʨʝʩʧʫʙʣʠʢʠ ʠ ʦʙʨʘʱʘʣʠʩʴ ʢ ʥʘʤ ʠʟ-ʟʘ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ. 

ʂʣʠʥʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʦʪʨʘʞʝʥʳ ʚ ʊʘʙʣʠʮʝ 1. 
 

ʊʘʙʣʠʮʘ 1. 

ʏɸʉʊʆʊɸ ʅɽɺʈʆʃʆɻʀʏɽʉʂʀʍ ʉʀʄʇʊʆʄʆɺ 
 

ʆʨʪʦʧʝʜʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ ʏʘʩʪʦʪʘ ʧʨʦʷʚʣʝʥʠʷ ʩʠʤʧʪʦʤʦʚ 

n % 

ʃʶʤʙʘʣʛʠʷ:   

ïʚ ʧʦʢʦʝ 

ïʧʨʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ 

41 

52 

78,8 

100 

ʅʘʨʫʰʝʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ:   

ïʛʠʧʝʨʩʪʝʟʠʷ 

ïʛʠʧʝʩʪʝʟʠʷ 

ïʘʥʝʩʪʝʟʠʷ 

2 

42 

2 

3,8 

80,1 

3,8 

ʉʠʤʧʪʦʤ ʃʘʩʝʛʘ:   

ïʙʦʣʴʰʝ 60Á 

ï40ï60Á 

ïʤʝʥʴʰʝ 40Á 

21 

20 

11 

40,4 

38,5 

21,2 

ʇʨʠʟʥʘʢ çʧʣʦʩʢʦʡ ʩʧʠʥʳè 25 48,1 

ʅʘʨʫʰʝʥʠʷ ʨʝʬʣʝʢʩʦʚ:   

ïʢʦʣʝʥʥʳʭ 

ïʘʭʠʣʣʦʚʳʭ 

ïʧʦʜʦʰʚʝʥʥʳʭ 

38 

12 

9 

70,1 

23,1 

17,3 

ɼʚʠʛʘʪʝʣʴʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ:   

ïʛʠʧʦʪʨʦʬʠʷ ʤʳʰʮ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ 

ïʩʥʠʞʝʥʠʝ ʩʠʣʳ ʚ ʤʳʰʮʘʭ ʙʝʜʨʘ, ʛʦʣʝʥʠ 

31 

16 

60 

30,8 

ʀʟʤʝʥʝʥʠʝ ʧʦʭʦʜʢʠ 31 60 

ɺʳʥʫʞʜʝʥʥʘʷ ʧʦʟʦʚʘʷ ʫʩʪʘʥʦʚʢʘ 24 46,2 

ɻʠʧʝʨʪʦʥʫʩ ʧʘʨʘʚʝʨʪʝʙʨʘʣʴʥʳʭ ʤʳʰʮ 47 90,4 

ʆʛʨʘʥʠʯʝʥʠʝ ʜʚʠʞʝʥʠʡ ʚ ʧʦʷʩʥʠʯʥʦʤ ʦʪʜʝʣʝ ʧʦʟʚʦʥʦʯʥʠʢʘ 48 92,3 
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