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ARTS 

 

RUSSIAN PRESS ABOUT THE THEATRICAL LIFE OF BAKU  

 

Kangarli A.  

doctoral student of Nakhchyvan State University 

 

ʈʋʉʉʂɸʗ ʇʈɽʉʉɸ ʆ ʊɽɸʊʈɸʃʔʅʆʁ ɾʀɿʅʀ ɹɸʂʋ 

 

ʂʝʥʛʝʨʣʠ ɸ. 

ʜʦʢʪʦʨʘʥʪ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ ʅʘʭʠʯʝʚʘʥʠ 

 

Abstract 

This article is dedicated to the review of theatrical life of Baku on materials of Moscow press. Information 

blacks of such editions as ñArtistò, ñFootlights and lifeò, ñTheatrical Russiaò are given here. These materials are 

evidence of the activity of theatrical life of Baku. 

ɸʥʥʦʪʘʮʠʷ 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʦʙʟʦʨʫ ʪʝʘʪʨʘʣʴʥʦʡ ʞʠʟʥʠ ɹʘʢʫ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʤʦʩʢʦʚʩʢʦʡ ʧʨʝʩʩʳ. ɿʜʝʩʴ 

ʜʘʥʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʙʣʦʢʠ ʪʘʢʠʭ ʠʟʜʘʥʠʡ ʢʘʢ çɸʨʪʠʩʪè, çʈʘʤʧʘ ʠ ʞʠʟʥʴè, çʊʝʘʪʨʘʣʴʥʘʷ ʈʦʩʩʠʷè. ɼʘʥ-

ʥʳʝ ʤʘʪʝʨʠʘʣʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʘʢʪʠʚʥʦʩʪʠ ʪʝʘʪʨʘʣʴʥʦʡ ʞʠʟʥʠ ɹʘʢʫ.  

 

Keywords: theatre, culture, journal, opera, artist. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʘʪʨ, ʢʫʣʴʪʫʨʘ, ʞʫʨʥʘʣ, ʦʧʝʨʘ, ʘʨʪʠʩʪ. 

 

ɸʨʭʠʚʥʳʝ ʤʘʪʝʨʠʘʣʳ ʧʦʟʚʦʣʷʶʪ ʢʦʥʩʪʘʪʠʨʦ-

ʚʘʪʴ, ʯʪʦ ʩ ʢʦʥʮʘ XIX  ʚʝʢʘ ʚ ʨʦʩʩʠʡʩʢʦʡ ʧʨʝʩʩʝ ʧʦ-

ʷʚʣʷʶʪʩʷ ʩʪʘʪʴʠ, ʧʦʩʚʷʱʝʥʥʳʝ ʢʫʣʴʪʫʨʥʦʡ ʞʠʟʥʠ 

ɹʘʢʫ ʠ, ʚ ʪʦʤ ʯʠʩʣʝ, ʪʝʘʪʨʘʣʴʥʦʤʫ ʠʩʢʫʩʩʪʚʫ. ʊʘʢ, 

ʠʟʜʘʚʘʝʤʳʡ ʚ ʄʦʩʢʚʝ ʞʫʨʥʘʣ çɸʨʪʠʩʪè ʩʠʩʪʝʤʘʪʠ-

ʯʝʩʢʠ ʧʫʙʣʠʢʦʚʘʣ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʝʘʪʨʘʣʴʥʦʡ 

ʞʠʟʥʠ ɹʘʢʫ. ɾʫʨʥʘʣ ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ ʩʦʣʠʜʥʦʝ 

ʠʟʜʘʥʠʝ, ʥʘʟʳʚʘʝʤʦʝ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: çʊʝʘʪ-

ʨʘʣʴʥʳʡ, ʤʫʟʳʢʘʣʴʥʳʡ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʞʫʨ-

ʥʘʣè. ʆʥ ʠʟʜʘʚʘʣʩʷ ʚ ʪʝʯʝʥʠʠ ʪʝʘʪʨʘʣʴʥʳʭ ʩʝʟʦʥʦʚ, 

ʪʦ ʝʩʪʴ ʩ ʩʝʥʪʷʙʨʷ ʧʦ ʘʧʨʝʣʴ ʧʦ ʩʝʤʴ ʥʦʤʝʨʦʚ ʚ ʛʦʜ. 

ɻʣʘʚʥʳʤ ʨʝʜʘʢʪʦʨʦʤ ʠ ʠʟʜʘʪʝʣʝʤ ʙʳʣ ʌ.ɸ.ʂʫʤʘ-

ʥʠʥ ï ʠʟʚʝʩʪʥʳʡ ʪʝʘʪʨʘʣʴʥʳʡ ʢʨʠʪʠʢ, ʜʨʘʤʘʪʫʨʛ, 

ʠʟʜʘʪʝʣʴ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʦʜʯʝʨʢʥʫ, ʯʪʦ ʥʘʨʷʜʫ ʩ 

ʌ.ɸ.ʂʫʤʘʥʠʥʳʤ, ʩʚʦʡ ʚʢʣʘʜ ʚ ʠʟʜʘʥʠʝ ʞʫʨʥʘʣʘ 

ʚʥʝʩ ʠ ʉ.ɸ.ʖʨʴʝʚ ï ʦʩʥʦʚʘʪʝʣʴ çʈʫʩʩʢʦʡ ʤʳʩʣʠè. 

ʆʙʲʝʤʥʳʡ ʞʫʨʥʘʣ ʚʢʣʶʯʘʣ ʚ ʩʝʙʷ ʩʪʘʪʴʠ ʠ ʠʥʬʦʨ-

ʤʘʮʠʶ ʦ ʪʝʘʪʨʝ, ʘ ʪʘʢʞʝ ʜʨʘʤʘʪʠʯʝʩʢʠʝ ʧʨʦʠʟʚʝʜʝ-

ʥʠ,̫ ʪʝʘʪʨʘʣʴʥʳʝ ʤʝʤʫʘʨʳ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʉʨʝʜʠ 

ʘʚʪʦʨʦʚ ʞʫʨʥʘʣʘ ʙʳʣʠ ʪʘʢʠʝ ʠʟʚʝʩʪʥʳʝ ʜʝʷʪʝʣʠ ʢʘʢ 

ɸ.ʅ.ɺʝʩʝʣʦʚʩʢʠʡ, ɸ.ʇ.ʏʝʭʦʚ, ɺ.ɻ.ʂʦʨʦʣʝʥʢʦ, 

ɸ.ʀ.ʉʫʤʙʘʪʦʚ-ʖʞʠʥ, ʇ.ʀ.ʏʘʡʢʦʚʩʢʠʡ, ʎ.ɸ.ʂʶʠ, 

ʅ.ɸ.ʈʠʤʩʢʠʡ-ʂʦʨʩʘʢʦʚ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ.  

ɺ ʞʫʨʥʘʣʝ ʦʧʠʩʳʚʘʶʪʩʷ ʩʧʝʢʪʘʢʣʠ ʠ ʘʢʪʝʨʳ 

ʨʫʩʩʢʦʛʦ ʜʨʘʤʘʪʠʯʝʩʢʦʛʦ ʪʝʘʪʨʘ, ʢʦʪʦʨʳʝ ʩ ʘʥʰʣʘ-

ʛʦʤ ʧʨʦʭʦʜʠʣʠ ʚ ɹʘʢʫ ʩ 23 ʩʝʥʪʷʙʨʷ ʧʦ 16 ʥʦʷʙʨʷ 

1890 ʛʦʜʘ. ʊʘ ʞʝ ʪʨʫʧʧʘ ʛʘʩʪʨʦʣʠʨʦʚʘʣʘ ʚ ɹʘʢʫ ʠ ʚ 

1891 ʛʦʜʫ. ɺʦʩʭʠʱʝʥʠʝ ʨʦʩʩʠʡʩʢʦʡ ʧʨʝʩʩʳ ʚʳʟʳ-

ʚʘʣ ʪʝʘʪʨ ɿ.ʊʘʛʠʝʚʘ. ɺʝʩʴ ʪʝʘʪʨ ʙʳʣ ʦʩʚʝʱʝʥ ʵʣʝʢ-

ʪʨʠʯʝʩʪʚʦʤ, ʯʪʦ ʧʦ ʪʝʤ ʚʨʝʤʝʥʘʤ ʙʳʣʦ ʷʚʣʝʥʠʝʤ 

ʚʳʩʰʝʛʦ ʧʦʨʷʜʢʘ [1]. ɺ 1981 ʛʦʜʫ ʧʦʤʠʤʦ ʜʨʘʤʘʪʠ-

ʯʝʩʢʦʡ ʪʨʫʧʧʳ ʚ ɹʘʢʫ ʩ 1 ʦʢʪʷʙʨʷ ʛʘʩʪʨʦʣʠʨʦʚʘʣʘ 

ʨʦʩʩʠʡʩʢʘʷ ʪʨʫʧʧʘ ʦʧʝʨʝʪʪʳ [2]. ʇʦʜʯʝʨʢʥʝʤ, ʯʪʦ 

ʪʝʘʪʨ ɿ.ʊʘʛʠʝʚʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʫʩʪʦʚʘʣ, ʥʘ ʝʛʦ 

ʩʮʝʥʝ ʰʣʠ ʩʧʝʢʪʘʢʣʠ. ɺ ʜʝʢʘʙʨʝ 1891 ʚ ɹʘʢʫ ʪʨʫʧʧʘ 

ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʂʨʫʯʠʥʠʥʘ ʩʪʘʚʠʣʘ ʩʧʝʢʪʘʢʣʠ 

çʋʛʦʣʦʢ ʄʦʩʢʚʳè, çʅʝʜʦʨʦʩʣʴè ʌʦʥʚʠʟʠʥʘ [3]. 

ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʪʝʘʪʨʘʣʴʥʳʝ ʪʨʫʧʧʳ ɹʘʢʫ ʥʝʨʝʜʢʦ 

ʧʦʣʴʟʦʚʘʣʠʩʴ ʪʝʤ, ʯʪʦ ʧʨʠʛʣʘʰʘʣʠ ʥʘ ʩʚʦʠ ʩʧʝʢ-

ʪʘʢʣʠ ʘʢʪʝʨʦʚ ʨʦʩʩʠʡʩʢʠʭ ʪʝʘʪʨʦʚ. ʊʘʢ, ʚ ʞʫʨʥʘʣʝ 

çɸʨʪʠʩʪè ʤʳ ʥʘʭʦʜʠʤ ʩʣʝʜʫʶʱʫʶ ʟʘʤʝʪʢʫ: çɸʥʪʠ-

ʨʝʥʝʨ ʪʝʘʪʨʘ ʛ. ɺʘʩʠʣʴʝʚ-ɺʷʪʩʢʠʡ ʩʬʦʨʤʠʨʦʚʘʣ 

ʜʨʘʤʘʪʠʯʝʩʢʦ-ʦʧʝʨʝʪʦʯʥʫʶ ʪʨʫʧʧʫ, ʚ ʢʦʪʦʨʫʶ ʥʘ 

ʛʘʩʪʨʦʣʠ ʧʨʠʛʣʘʰʝʥʘ ʛʦʩʧʦʞʘ ɻʦʨʝʚʘ. ʅʘʯʘʣʦ ʩʧʝʢ-

ʪʘʢʣʝʡ 15 ʩʝʥʪʷʙʨʷ. ɼʦ ʥʘʯʘʣʘ ʩʧʝʢʪʘʢʣʝʡ ʛ. ɺʘʩʠ-

ʣʴʝʚʘ-ɺʷʪʩʢʦʛʦ ʚ ʪʝʘʪʨʝ-ʮʠʨʢʝ ʠʛʨʘʣʘ ʤʘʣʦʨʫʩʩʢʘʷ 

ʪʨʫʧʧʘ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʛ. ʄʠʨʦʩʣʘʚʩʢʦʛʦè [4]. 

ʅʘʜʦ ʩʢʘʟʘʪʴ, ʯʪʦ ɻʦʨʝʚʘ ɽʣʠʟʘʚʝʪʘ ʅʠʢʦʣʘ-

ʝʚʥʘ (1859-1917) ʙʳʣʘ ʜʦʩʪʘʪʦʯʥʦ ʠʟʚʝʩʪʥʦʡ ʨʫʩ-

ʩʢʦʡ ʜʨʘʤʘʪʠʯʝʩʢʦʡ ʘʢʪʨʠʩʦʡ. ɽ.ʅ.ɻʦʨʝʚʘ ʚʳʩʪʫ-

ʧʘʣʘ ʚʦ ʤʥʦʛʠʭ ʛʦʨʦʜʘʭ, ʚ ʄʦʩʢʚʝ, ɹʝʨʣʠʥʝ, ʃʝʡʧ-

ʮʠʛʝ, ɺʠʣʴʥʝ. ɺ ʄʦʩʢʚʝ ʫ ɽ.ʅ.ɻʦʨʝʚʦʡ ʙʳʣ ʩʚʦʡ 

ʯʘʩʪʥʳʡ ʪʝʘʪʨ.  

ɺ ʞʫʨʥʘʣʝ çʊʝʘʪʨʘʣʴʥʘʷ ʈʦʩʩʠʷè ʧʫʙʣʠʢʦʚʘ-

ʣʘʩʴ ʠʥʬʦʨʤʘʮʠʷ ʦ ʛʘʩʪʨʦʣʷʭ ʠʪʘʣʴʷʥʩʢʦʡ ʦʧʝʨʳ ʚ 

ɹʘʢʫ. ɺ ʧʦʤʝʱʝʥʠʠ ʆʙʱʝʩʪʚʝʥʥʦʛʦ ʉʦʙʨʘʥʠʷ ʚ 

ɹʘʢʫ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʪʘʢʠʝ ʟʥʘʤʝʥʠʪʳʝ ʦʧʝʨʳ ʢʘʢ 

çʈʠʛʦʣʝʪʪʦè, çɸʠʜʘè, çʊʨʘʚʠʘʪʘè, çʉʝʣʴʩʢʘʷ 

ʯʝʩʪʴè, çʇʘʷʮʳè, çʂʘʨʤʝʥè [5]. 

ɺ ʪʝʘʪʨʝ ɿ.ʊʘʛʠʝʚʘ ʚʳʩʪʫʧʘʣʠ ʪʘʢʠʝ ʟʥʘʤʝʥʠ-

ʪʦʩʪʠ ʢʘʢ ʄʝʜʝʷ ʌʠʛʥʝʨ, ɸʣʴʤʘ ʌʦʩʪʨʝʤ, ʘʨʪʠʩʪʳ 

ʄʘʨʠʠʥʩʢʦʡ ʦʧʝʨʳ, ʂʠʝʚʩʢʦʡ ʦʧʝʨʳ [6]. 

ɺ 1908 ʛʦʜʫ, ʢʦʪʦʨʳʡ ʩʪʘʣ ʛʦʜʦʤ ʨʦʞʜʝʥʠʷ 

ʘʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʦʧʝʨʳ, ʘʟʝʨʙʘʡʜʞʘʥʩʢʦʛʦ ʤʫʟʳ-

ʢʘʣɹʥʦʛʦ ʪʝʘʪʨʘ, ʘʟʝʨʙʘʡʜʞʘʥʩʢʠʡ ʪʝʘʪʨ ʧʨʠʚʣʝʢʘʣ 

ʚʥʠʤʘʥʠʝ ʩʚʦʠʤ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʦʤ, ʚʳʙʦʨʦʤ ʨʝ-

ʧʝʨʪʫʘʨʘ, ʪʘʣʘʥʪʦʤ ʘʢʪʝʨʦʚ. ʆʙ ʵʪʦʤ ʧʠʩʘʣʠ ʥʝ 

ʪʦʣʴʢʦ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʢʨʠʪʠʢʠ. ʇʨʠʚʝʜʫ ʮʠʪʘʪʫ ʠʟ 

ʤʦʩʢʦʚʩʢʦʡ ʧʨʝʩʩʳ: çéʤʫʩʫʣʴʤʘʥʩʢʘʷ ʪʨʫʧʧʘé 

ʟʘʩʣʫʞʠʚʘʝʪ ʙʦʣʴʰʦʡ ʧʦʭʚʘʣʳ. ɹʦʨʷʩʴ ʩ ʧʨʝʜʫʙʝʞ-

ʜʝʥʠʝʤ, ʦʥʘ ʟʘʜʘʣʘʩʴ ʮʝʣʴʶ ʚʦ ʯʪʦ ʙʳ ʪʦ ʥʠ ʩʪʘʣʦ 

ʧʦʜʥʷʪʴ ʫʨʦʚʝʥʴ ʠʩʧʦʣʥʝʥʠʷ ʜʦ ʜʦʣʞʥʦʡ ʚʳʩʦʪʳ. 

ɽʝ ʩʧʝʢʪʘʢʣʠ ʧʦʩʝʱʘʶʪʩʷ ʦʯʝʥʴ ʠ ʦʯʝʥʴ ʦʭʦʪʥʦ. 

ɸʨʪʠʩʪʳ-ʤʫʩʫʣʴʤʘʥʝ ʩʤʦʪʨʷʪ ʥʘ ʪʝʘʪʨʘʣʴʥʦʝ ʜʝʣʦ 

ʦʯʝʥʴ ʩʝʨʴʝʟʥʦ; ʧʴʝʩʳ ʠʜʫʪ ʯʘʱʝ ʚʩʝʛʦ ʢʣʘʩʩʠʯʝ-
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ʩʢʠʝ. ʀʟ ʘʨʪʠʩʪʦʚ ʦʩʦʙʝʥʥʦ ʟʘʩʣʫʞʠʚʘʶʪ ʚʥʠʤʘ-

ʥʠʷ: ɻʘʜʞʠʥʩʢʠʡ, ɺʝʣʠʝʚ, ɸʨʘʙʣʠʥʩʢʠʡ, ɸʭʫʥʜʦʚ, 

ʄʫʨʘʜʦʚ ʠ ʄʝʣʠʢʦʚ. ʇʨʦʯʠʝ ʜʨʫʞʥʦ ʧʦʜʜʝʨʞʠ-

ʚʘʶʪ ʪʦʚʘʨʠʱʝʡè [7].  

ʊʝʘʪʨʘʣʴʥʘʷ ʢʫʣʴʪʫʨʘ ɹʘʢʫ ʦʪʣʠʯʘʣʘʩʴ ʫʚʣʝ-

ʯʝʥʥʦʩʪʠ ʪʝʘʪʨʦʤ. ʊʘʢ, ʩʫʱʝʩʪʚʦʚʘʣʠ ʥʝ ʪʦʣʴʢʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʪʨʫʧʧʳ, ʚʳʩʪʫʧʘʣʠ ʥʘ ʩʮʝʥʘʭ ʥʝ 

ʪʦʣʴʢʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʛʘʩʪʨʦʣʝʨʳ. ɼʘʞʝ ʧʨʠ ʬʘʙ-

ʨʠʢʝ ɿ.ʊʘʛʠʝʚʘ ʥʘ ɿʳʭʝ ʙʳʣ ʦʨʛʘʥʠʟʦʚʘʥ ʤʫʩʫʣʴ-

ʤʘʥʩʢʠʡ ʜʨʘʤʘʪʠʯʝʩʢʠʡ ʢʨʫʞʦʢ. ɿʜʝʩʴ ʬʫʥʢʮʠʦʥʠ-

ʨʦʚʘʣ ʠ ʦʨʢʝʩʪʨ ʠʟ ʩʨʝʜʳ ʨʘʙʦʯʠʭ. ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ 

ʧʫʙʣʠʢʦʚʘʣʘʩʴ ʚ ʝʞʝʥʝʜʝʣʴʥʦʤ ʠʣʣʶʩʪʨʠʨʦʚʘʥʥʦʤ 

ʞʫʨʥʘʣʝ çʈʘʤʧʘ ʠ ʞʠʟʥʴè, ʠʟʜʘʚʘʚʰʝʤʩʷ ʚ ʄʦʩʢʚʝ 

ʩ ʘʧʨʝʣʷ 1909 ʛʦʜʘ ʧʦ ʦʢʪʷʙʨʴ 1918 ʛʦʜʘ. ɾʫʨʥʘʣ 

ʷʚʣʷʣʩʷ ʧʦʧʫʣʷʨʥʳʤ ʠ ʩʦʣʠʜʥʳʤ ʠʟʜʘʥʠʝʤ. ɸʚʪʦʨ 

ʟʘʤʝʪʢʠ ʧʠʩʘʣ: çʇʦʯʪʠ ʝʞʝʥʝʜʝʣʴʥʦ ʩʪʘʚʷʪʩʷ ʩʧʝʢ-

ʪʘʢʣʠ. ʀʟ ʚʳʨʫʯʝʥʥʳʭ ʦʪ ʵʪʠʭ ʩʧʝʢʪʘʢʣʝʡ ʩʫʤʤ 

40% ʠʜʫʪ ʚ ʧʦʣʴʟʫ ʪʝʘʪʨʘʣʴʥʦʛʦ ʬʦʥʜʘ, 40% ʦʪʯʠʩ-

ʣʷʶʪʩʷ ʚ ʧʦʣʴʟʫ ʙʝʜʥʳʭ ʠ ʥʝʠʤʫʱʠʭ, ʘ ʦʩʪʘʣʴʥʳʤʠ 

ʧʦʢʨʳʚʘʶʪʩʷ ʨʘʩʭʦʜʳ ʧʦ ʧʦʩʪʘʥʦʚʢʝ ʧʴʝʩè [8]. 

ʊʝʘʪʨʘʣʴʥʳʝ ʩʝʟʦʥʳ ʚ ɹʘʢʫ ʙʳʣʠ ʠʥʪʝʨʝʩ-

ʥʳʤʠ, ʥʘʩʳʱʝʥʥʳʤʠ. ʊʘʢ, ʚ ʘʧʨʝʣʝ 1912 ʛʦʜʘ ʚ 

ɹʘʢʫ ʛʘʩʪʨʦʣʠʨʦʚʘʣ ʠʟʚʝʩʪʥʳʡ ʨʦʩʩʠʡʩʢʠʡ ʘʢʪʝʨ, 

ʪʝʘʪʨʘʣʴʥʳʡ ʨʝʞʠʩʩʝʨ ɺʣʘʜʠʤʠʨ ʅʠʢʦʣʘʝʚʠʯ ɼʘ-

ʚʳʜʦʚ. ɽʛʦ ʧʨʠʝʟʜ ʚ ɹʘʢʫ ʩʦʧʨʦʚʦʞʜʘʣʩʷ ʘʥʦʥʩʘʤʠ 

ʥʝ ʪʦʣʴʢʦ ʚ ʙʘʢʠʥʩʢʦʡ ʧʨʝʩʩʝ, ʥʦ ʠ ʤʦʩʢʦʚʩʢʦʡ. ʊʝ-

ʘʪʨʘʣʴʥʳʡ ʦʙʦʟʨʝʚʘʪʝʣʴ ʗ.ʀ.ʂʘʤʩʢʠʡ ʚ ʩʪʘʪʴʝ ʚ 

ʞʫʨʥʘʣʝ çʈʘʤʧʘ ʠ ʞʠʟʥʴè ʧʠʩʘʣ: çɺʝʩʝʥʥʠʝ ʛʘ-

ʩʪʨʦʣʠ ɺ.ʅ.ɼʘʚʳʜʦʚʘ ʚ ʪʝʘʪʨʝ ʄʘʠʣʦʚʘ ʷʚʠʣʠʩʴ ʜʣʷ 

ɹʘʢʫ ʥʘʩʪʦʷʱʠʤ ʧʨʘʟʜʥʠʢʦʤ ʠʩʢʫʩʩʪʚʘ ʠ ʧʨʝʚʨʘʪʠ-

ʣʠʩʴ ʚ ʩʧʣʦʰʥʦʡ ʪʨʠʫʤʬ, ʩʦʧʨʦʚʦʞʜʘʷʩʴ ʰʫʤʥʳʤʠ 

ʦʚʘʮʠʷʤʠ ʠ ʢʨʫʧʥʳʤ ʤʘʪʝʨʠʘʣʴʥʳʤ ʫʩʧʝʭʦʤé ʀʟ 

ʧʦʩʪʘʚʣʝʥʥʳʭ ʧʴʝʩ ʥʘʠʙʦʣʴʰʠʡ ʫʩʧʝʭ ʠʤʝʣʠ çʉʚʘ-

ʜʴʙʘ ʂʨʝʯʠʥʩʢʦʛʦè, çʈʝʚʠʟʦʨè ʠ çɻʦʨʝ ʦʪ ʫʤʘè. ʇʦ-

ʩʣʝʜʥʠʝ ʜʚʝ ʧʴʝʩʳ ʰʣʠ ʩ ʘʥʰʣʘʛʦʤ ʧʨʠ ʥʝʩʤʦʣʢʘʝ-

ʤʳʭ ʘʧʣʦʜʠʩʤʝʥʪʘʭ ʠ ʚʳʟʦʚʘʭè [9].  

ɻ.ʉʘʨʘʙʩʢʠʡ, ʢʘʢ ʠ ʝʛʦ ʜʨʫʟʴʷ-ʧʨʦʩʚʝʪʠʪʝʣʠ, 

ʩʪʫʜʝʥʪʳ, ʧʝʨʝʜʦʚʘʷ ʯʘʩʪʴ ʦʙʱʝʩʪʚʘ ʙʳʣʠ ʩʚʠʜʝʪʝ-

ʣʷʤʠ ʠ ʫʯʘʩʪʥʠʢʘʤʠ ʚʳʩʦʢʦʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʩʧʝʢʪʘʢʣʝʡ ʠ ʢʦʥʮʝʨʪʦʚ ʠʟʚʝʩʪʥʳʭ ʚ ʈʦʩʩʠʠ ʠ ʥʘ ɿʘ-

ʧʘʜʝ ʜʝʷʪʝʣʝʡ ʢʫʣʴʪʫʨʳ. ʂʨʦʤʝ ʪʦʛʦ, ʚ 1912 ʛʦʜʫ 

ʚʳʩʪʫʧʘʣʠ ʚ ɹʘʢʫ ʪʘʢʠʝ ʠʟʚʝʩʪʥʳʝ ʤʫʟʳʢʘʥʪʳ, ʢʘʢ 

ʉ.ɺ.ʈʘʭʤʘʥʠʥʦʚ, ʃ.ɺ.ʉʦʙʠʥʦʚ, ʧʠʘʥʠʩʪ ɹʨʦʥʠʩʣʘʚ 

ɻʫʙʝʨʤʘʥ, ʘʨʪʠʩʪʢʘ ʄʘʨʛʘʨʠʪʘ ʊʦʡʤʘʥ, ʩʢʨʠʧʘʯʢʘ 

ʉ.ʆ.ʐʪʝʡʥʢʦʧʬ, ʦʨʛʘʥʠʩʪ ʇʝʪʝʨʙʫʨʛʩʢʦʡ ʂʦʥʩʝʨ-

ʚʘʪʦʨʠʠ ɸ.ʂʝʨʪ.  

ɺ 1907 ʛʦʜʫ ʚ ɹʘʢʫ ʧʨʦʰʣʠ ʤʘʩʰʪʘʙʥʳʝ ʛʘ-

ʩʪʨʦʣʠ ʠʪʘʣʴʷʥʩʢʦʡ ʦʧʝʨʳ. ʉʨʝʜʠ ʩʧʝʢʪʘʢʣʝʡ ʥʘʟʦ-

ʚʝʤ ʦʧʝʨʳ ɼʞ.ɺʝʨʜʠ çɸʠʜʘè, çʊʨʫʙʘʜʫʨè, çʊʨʘ-

ʚʠʘʪʘè, çʈʠʛʦʣʝʪʪʦè, çɹʘʣʤʘʩʢʘʨʘʜè, ʦʧʝʨʫ ʈ.ʃʝʦʥ-

ʢʘʚʘʣʣʦ çʇʘʷʮʳè, ʆʧʝʨʫ ʇ.ʄʘʩʢʘʥʴʠ çʉʝʣʴʩʢʘʷ 

ʯʝʩʪʴè [10]. 

ʈʘʟʣʠʯʥʳʝ ʛʘʩʪʨʦʣʠ ʠʤʝʥʠʪʳʭ ʤʫʟʳʢʘʥʪʦʚ ʩʠ-

ʩʪʝʤʘʪʠʯʝʩʢʠ ʧʨʦʭʦʜʠʣʠ ʚ ɹʘʢʫ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ɹʘʢʫ 

ʪʝʘʪʨʘʣʴʥʦʝ ʜʝʣʦ ʩʪʘʣʦ ʨʘʩʰʠʨʷʪʴʩʷ.  

ç16 ʩʝʥʪʷʙʨʷ ʚ ɹʘʢʫ ʚ ɹʦʣʴʰʦʤ ʪʝʘʪʨʝ ʙʨ. ʄʘ-

ʠʣʦʚʳʭ ʚʦʜʚʦʨʠʣʘʩʴ ʥʦʚʘʷ ʘʥʪʨʝʧʨʠʟʘ, ʦʨʛʘʥʠʟʦ-

ʚʘʥʥʘʷ ʤʫʟʳʢʘʣʴʥʦ-ʪʝʘʪʨʘʣʴʥʦʡ ʩʝʢʮʠʝʡ ʙʘʢʠʥ-

ʩʢʦʛʦ ʦʙʱʝʩʪʚʘ çʅʘʨʦʜʥʳʡ ɼʦʤè. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʦʛʨʦʤʥʦʝ ʪʝʘʪʨʘʣʴʥʦʝ ʜʝʣʦ ʧʝʨʝʰʣʦ ʪʝʧʝʨʴ ʚ ʨʫʢʠ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ. ɼʣʷ ʥʘʯʘʣʘ ʩʚʦʝʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʥʦʚʘʷ ʘʥʪʨʝʧʨʠʟʘ ʩʦʩʪʘʚʠʣʘ ʦʧʝʨʥʫʶ 

ʪʨʫʧʧʫ, ʩ ʦʨʢʝʩʪʨʦʤ ʠ ʭʦʨʦʤ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʦ-

ʚʘʷ ʘʥʪʨʝʧʨʠʟʘ ʫʜʝʣʷʝʪ ʚʦʧʨʦʩʫ ʦ ʩʦʟʜʘʥʠʠ ʭʫʜʦʞʝ-

ʩʪʚʝʥʥʦʛʦ ʘʥʩʘʤʙʣʷ. ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʵʪʦʡ 

ʤʳʩʣʠ ʧʨʠʛʣʘʰʝʥ ʛʣʘʚʥʳʡ ʨʝʞʠʩʩʝʨ ʧʝʪʨʦʛʨʘʜ-

ʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ (ʄʘʨʠʠʥʩʢʦʛʦ) ʦʧʝʨʥʦʛʦ 

ʪʝʘʪʨʘ ʅ.ʅ.ɹʦʛʦʣʶʙʦʚ, ʢʦʪʦʨʳʡ ʟʘʠʥʪʝʨʝʩʦʚʘʣʩʷ 

ʮʝʣʷʤʠ ʥʦʚʦʛʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʜʝʣʘ, ʧʦʣʫʯʠʣ ʧʦʣʫ-

ʛʦʜʦʚʦʡ ʦʪʧʫʩʢ ʠʟ ʇʝʪʨʦʛʨʘʜʘ ʠ ʧʨʠʝʭʘʣ ʚ ɹʘʢʫ, 

ʯʪʦʙʳ ʩʚʦʠʤ ʦʨʛʘʥʠʟʘʪʦʨʩʢʠʤ ʜʘʨʦʚʘʥʠʝʤ ʠ ʘʨʪʠ-

ʩʪʠʯʝʩʢʠʤ ʦʧʳʪʦʤ ʧʦʤʦʯʴ ʩʦʟʜʘʥʠʶ ʭʫʜʦʞʝʩʪʚʝʥ-

ʥʦʛʦ ʘʧʧʘʨʘʪʘ. ɼʣʷ ʤʫʟʳʢʘʣʴʥʦʛʦ ʘʥʩʘʤʙʣʷ ʧʨʠʛʣʘ-

ʰʝʥ ʜʠʨʠʞʝʨ ʧʝʪʨʦʛʨʘʜʩʢʦʡ çʄʫʟʳʢʘʣʴʥʦʡ 

ɼʨʘʤʳè. ʕʪʦʪ ʤʫʟʳʢʘʣʴʥʦʡ ʜʝʷʪʝʣʴ ʧʦʩʪʘʨʘʝʪʩʷ 

ʟʜʝʩʴ ʧʨʦʚʦʜʠʪʴ ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ çʄʫ-

ʟʳʢʘʣʴʥʦʡ ɼʨʘʤʳè [11].  

ɺ 1918 ʛʦʜʫ ʚ ɹʘʢʫ ʚʦʟʥʠʢʘʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ 

ʦʨʛʘʥʠʟʘʮʠʠ ï ʩʮʝʥʠʯʝʩʢʘʷ ʩʪʫʜʠʷ ʉ.ʅ.ɺʦʨʦʥʦʚʘ 

[12], ʭʦʨʦʚʳʝ ʩʦʙʨʘʥʠʷ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ʖ.ɸ.ʐʠʬʬʝʨʣʠʥʛʘ [13]. 

ʉʫʤʤʠʨʫʷ ʩʢʘʟʘʥʥʦʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʪʝʘʪ-

ʨʘʣʴʥʘʷ ʢʫʣʴʪʫʨʘ ɹʘʢʫ ʙʳʣʘ ʦʯʝʥʴ ʘʢʪʠʚʥʦʡ. ʅʘ 

ʵʪʦʤ ʬʦʥʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʣ ʥʘʮʠʦʥʘʣʴʥʳʡ ʪʝʘʪʨ, 

ʥʝ ʫʩʪʫʧʘʶʱʠʡ ʧʦ ʩʚʦʠʤ ʜʦʩʪʦʠʥʩʪʚʘʤ ʠʥʳʤ ʥʘʮʠ-

ʦʥʘʣʴʥʳʤ ʪʝʘʪʨʘʣʴʥʳʤ ʰʢʦʣʘʤ. ʇʦʜʯʝʨʢʥʫ ʪʘʢʞʝ 

ʬʘʢʪ ʚʟʘʠʤʦʩʚʷʟʝʡ ʚʦʩʪʦʯʥʳʭ ʪʨʘʜʠʮʠʡ ʠ ʝʚʨʦʧʝʡ-

ʩʢʠʭ ʪʨʘʜʠʮʠʡ, ʯʪʦ ʚʟʘʠʤʦʦʙʦʛʘʱʘʣʦ ʭʫʜʦʞʝʩʪʚʝʥ-

ʥʳʝ ʢʫʣʴʪʫʨʳ.  
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Abstract 

Creating a functional food product that would best meet the needs of essential nutrients. Introduction of car-

otene containing pumpkin powder in liver plow. Enrichment of pate functionally valuable components. 

ɸʥʥʦʪʘʮʠʷ 

ʉʦʟʜʘʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ ʧʠʪʘʥʠʷ, ʢʦʪʦʨʳʡ ʙʳ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʫʜʦʚʣʝʪʚʦʨʷʣ ʧʦʪʨʝʙʥʦ-

ʩʪʠ ʚ ʥʝʟʘʤʝʥʠʤʳʭ ʧʠʱʝʚʳʭ ʚʝʱʝʩʪʚʘʭ. ɺʥʝʩʝʥʠʝ ʢʘʨʦʪʠʥ ʩʦʜʝʨʞʘʱʝʛʦ ʪʳʢʚʝʥʥʦʛʦ ʧʦʨʦʰʢʘ ʚ ʧʝʯʝʥʦʯ-

ʥʳʡ ʧʘʰʝʪ. ʆʙʦʛʘʱʝʥʠʝ ʧʘʰʪʝʪʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʮʝʥʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ. 

 

Keywords: pate, carotene containing pumpkin powder, functional food. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʰʪʝʪ, ʢʘʨʦʪʠʥ ʩʦʜʝʨʞʘʱʠʡ ʪʳʢʚʝʥʥʳʡ ʧʦʨʦʰʦʢ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠ-

ʪʘʥʠʷ. 

 

ɺ ʦʙʝʩʧʝʯʝʥʠʠ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ ʥʘʩʝʣʝʥʠʷ 

ʈʦʩʩʠʠ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʦʨʠʪʝʪʦʚ ʧʨʦʤʳʰ-

ʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʤʷʩʥʳʭ, ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʧʨʦʜʫʢʪʦʚ 

ʤʘʩʩʦʚʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʩ ʚʳʩʦʢʦʡ ʧʠʱʝʚʦʡ ʠ ʙʠʦ-

ʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ.[8] 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʤ-

ʧʦʥʝʥʪʦʚ ʚ ʪʝʭʥʦʣʦʛʠʷʭ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ ʷʚʣʷ-

ʝʪʩʷ ʦʜʥʠʤ ʠʟ ʟʥʘʯʠʪʝʣʴʥʳʭ ʨʝʟʝʨʚʦʚ ʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ. 

ʋʥʠʢʘʣʴʥʳʤ ʧʠʱʝʚʳʤ ʦʙʲʝʢʪʦʤ ʧʨʠʨʦʜʳ ʷʚ-

ʣʷʶʪʩʷ ʪʳʢʚʘ. 

ʊʳʢʚʘ - ʪʨʘʚʷʥʠʩʪʦʝ ʨʘʩʪʝʥʠʝ ʩʝʤʝʡʩʪʚʘ ʪʳʢ-

ʚʝʥʥʳʭ, ʩ ʧʣʦʜʦʤ ʚ ʚʠʜʝ ʢʨʫʧʥʦʡ ʷʛʦʜʳ. 

ɺ 100 ʛ. ʪʳʢʚʳ ʩʦʜʝʨʞʠʪʩʷ: ɺʦʜʘ ï 90.2 ʛ. 

ɹʝʣʢʠ - 0.9 ʛ. ʋʛʣʝʚʦʜʳ - 5.9 ʛ. (ʚ ʪ.ʯ. ʤʦʥʦ - ʠ ʜʠʩʘ-

ʭʘʨʠʜʳ ï 4.1 ʛ.). ʇʠʱʝʚʳʝ ʚʦʣʦʢʥʘ (ʢʣʝʪʯʘʪʢʘ) ï 1.2 

ʛ. 

ʇʝʢʪʠʥʳ ï 0.3 ʛ. ʆʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ - 0.1 ʛ. ɿʦʣʘ 

- 0.5 ʛ. ʊʳʢʚʘ ʙʦʛʘʪʘ ʚʠʪʘʤʠʥʘʤʠ ʉ, ɺ1, ɺ2, ʈʈ, ɽ. ɺ 

ʥʝʡ ʤʥʦʛʦ ʢʘʣʠʷ, ʢʘʣʴʮʠʷ, ʞʝʣʝʟʘ, ʤʘʛʥʠʷ, ʤʝʜʠ, 

ʮʠʥʢʘ, ʢʦʙʘʣʴʪʘ, ʢʨʝʤʥʠʷ, ʬʪʦʨʘ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʨʘʟʨʘʙʦʪʢʘ ʧʝ-

ʯʝʥʦʯʥʦʛʦ ʧʘʰʪʝʪʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦ-

ʩʪʠ ʩ ʢʘʨʦʪʠʥ ʩʦʜʝʨʞʘʱʠʤ ʪʳʢʚʝʥʥʳʤ ʢʦʥʮʝʥʪʨʘ-

ʪʦʤ. ʆʜʥʦʡ ʠʟ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝ-

ʥʠʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʘʰʪʝʪʘ ʩ ʨʘʟʣʠʯ-

ʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʦʨʦʰʢʘ ʪʳʢʚʳ[4]. 

ɺ ʦʧʳʪʘʭ ʙʳʣʦ ʧʨʠʛʦʪʦʚʣʝʥʦ ʯʝʪʳʨʝ ʦʙʨʘʟʮʘ 

ʧʘʰʪʝʪʦʚ: 

ʂʦʥʪʨʦʣʴʥʳʡ ʦʙʨʘʟʝʮ ï ʧʘʰʪʝʪ, ʚʳʨʘʙʦʪʘʥ-

ʥʳʡ ʧʦ ʙʘʟʦʚʦʡ ʨʝʮʝʧʪʫʨʝ; ʦʙʨʘʟʝʮ ˉ 1 ï ʧʘʰʪʝʪ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʧʦʨʦʰʢʘ ʪʳʢʚʳ ʚ ʢʦʣʠʯʝʩʪʚʝ 5 % ʚʟʘ-

ʤʝʥ ʤʫʢʠ ʧʰʝʥʠʯʥʦʡ; ʦʙʨʘʟʝʮ ˉ 2 ï ʧʘʰʪʝʪ ʩ ʜʦ-

ʙʘʚʣʝʥʠʝʤ ʧʦʨʦʰʢʘ ʪʳʢʚʳ ʚ ʢʦʣʠʯʝʩʪʚʝ 7 % ʚʟʘʤʝʥ 

ʤʫʢʠ ʧʰʝʥʠʯʥʦʡ; ʦʙʨʘʟʝʮ ˉ3 - ʧʘʰʪʝʪ ʩ ʜʦʙʘʚʣʝ-

ʥʠʝʤ ʧʦʨʦʰʢʘ ʪʳʢʚʳ ʚ ʢʦʣʠʯʝʩʪʚʝ 10 % ʚʟʘʤʝʥ 

ʤʫʢʠ ʧʰʝʥʠʯʥʦʡ. 

ʂʦʣʠʯʝʩʪʚʦ ʚʥʦʩʠʤʦʛʦ ʧʦʨʦʰʢʘ ʪʳʢʚʳ ʦʧʨʝ-

ʜʝʣʷʣʦʩʴ ʠʩʭʦʜʷ ʠʟ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʝʸ ʧʠʱʝʚʦʤʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ ʢʘʢ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʥʘʩʳʱʝʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʨʘʩʪʠ-

ʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʧʦʚʳ-

ʰʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʮʝʥʥʦʩʪʠ ʥʦʚʦʛʦ ʧʘʰʪʝʪʘ 

[7]. 

ʇʨʦʚʦʜʠʣʘʩʴ ʢʦʤʧʣʝʢʩʥʘʷ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ 

ʦʮʝʥʢʘ ʥʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʧʦ ʚʥʝʰʥʝʤʫ ʚʠʜʫ, ʮʚʝʪʫ, 

ʚʢʫʩʫ, ʘʨʦʤʘʪʫ, ʢʦʥʩʠʩʪʝʥʮʠʠ [11, 18]. 
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ʊʘʙʣʠʮʘ 1  

 ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʷʩʥʦʛʦ ʧʘʰʪʝʪʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʪʳʢʚʝʥʥʦʛʦ ʧʦʨʦʰʢʘ. 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʧʦʢʘʟʘʪʝʣʷ 

ʇʘʰʪʝʪ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʪʳʢʚʝʥʥʦʛʦ ʧʦʨʦʰʢʘ 

ʂʦʥʪʨʦʣʴ ʆʙʨʘʟʝʮ ˉ1 ʆʙʨʘʟʝʮ ˉ2 ʆʙʨʘʟʝʮ ˉ3 

ɺʥʝʰʥʠʡ ʚʠʜ 

ʈʘʚʥʦʤʝʨʥʦ 

ʧʝʨʝʤʝʰʘʥ-

ʥʳʡ ʬʘʨʰ 

ʈʘʚʥʦʤʝʨʥʦ ʧʝʨʝʤʝ-

ʰʘʥʥʳʡ ʬʘʨʰ ʩ ʥʝ-

ʟʥʘʯʠʪʝʣʴʥʳʤʠ 

ʚʢʨʘʧʣʝʥʠʷʤʠ ʧʦ-

ʨʦʰʢʘ ʪʳʢʚʳ 

ʈʘʚʥʦʤʝʨʥʦ ʧʝʨʝʤʝ-

ʰʘʥʥʳʡ ʬʘʨʰ ʩ ʨʘʟ-

ʣʠʯʠʤʳʤʠ ʚʢʨʘʧʣʝ-

ʥʠʷʤʠ ʧʦʨʦʰʢʘ 

ʪʳʢʚʳ 

ʈʘʚʥʦʤʝʨʥʦ ʧʝʨʝ-

ʤʝʰʘʥʥʳʡ ʬʘʨʰ ʩ 

ʚʠʜʥʳʤʠ ʚʢʨʘʧʣʝ-

ʥʠʷʤʠ ʧʦʨʦʰʢʘ 

ʪʳʢʚʳ 

ʎʚʝʪ 
ʂʦʨʠʯʥʝʚʘʪʦ-

ʩʝʨʳʡ 

ʂʦʨʠʯʥʝʚʘʪʦ-ʩʝʨʳʡ ʩ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ 

ʚʢʨʘʧʣʝʥʠʷʤʠ ʧʦ-

ʨʦʰʢʘ ʪʳʢʚʳ 

ʂʦʨʠʯʥʝʚʘʪʦ-ʩʝʨʳʡ 

ʩ ʨʘʟʣʠʯʠʤʳʤʠ 

ʚʢʨʘʧʣʝʥʠʷʤʠ ʧʦ-

ʨʦʰʢʘ ʪʳʢʚʳ 

ʂʦʨʠʯʥʝʚʘʪʦ-ʩʝ-

ʨʳʡ ʩ ʚʠʜʥʳʤʠ 

ʚʢʨʘʧʣʝʥʠʷʤʠ ʧʦ-

ʨʦʰʢʘ ʪʳʢʚʳ 

ɿʘʧʘʭ ʠ ʚʢʫʩ 

ʉʚʦʡʩʪʚʝʥʥʳʝ 

ʤʷʩʥʦʤʫ ʧʘʰ-

ʪʝʪʫ ʙʝʟ ʧʦʩʪʦ-

ʨʦʥʥʝʛʦ ʟʘʧʘʭʘ 

ʠ ʧʨʠʚʢʫʩʘ 

ʉʚʦʡʩʪʚʝʥʥʳʝ ʤʷʩ-

ʥʦʤʫ ʧʘʰʪʝʪʫ ʙʝʟ ʧʦ-

ʩʪʦʨʦʥʥʝʛʦ ʟʘʧʘʭʘ ʠ 

ʧʨʠʚʢʫʩʘ 

ʉʚʦʡʩʪʚʝʥʥʳʝ ʤʷʩ-

ʥʦʤʫ ʧʘʰʪʝʪʫ ʙʝʟ 

ʧʦʩʪʦʨʦʥʥʝʛʦ ʟʘʧʘʭʘ 

ʠ ʧʨʠʚʢʫʩʘ 

ʉʚʦʡʩʪʚʝʥʥʳʝ ʤʷʩ-

ʥʦʤʫ ʧʘʰʪʝʪʫ ʙʝʟ 

ʧʦʩʪʦʨʦʥʥʝʛʦ ʟʘ-

ʧʘʭʘ ʠ ʧʨʠʚʢʫʩʘ 

ʂʦʥʩʠʩʪʝʥʮʠʷ 

ʆʜʥʦʨʦʜʥʘʷ 

ʧʘʰʪʝʪʦʦʙʨʘʟ-

ʥʘʷ 

ʆʜʥʦʨʦʜʥʘʷ ʧʘʰʪʝ-

ʪʦʦʙʨʘʟʥʘʷ ʩ ʥʝʙʦʣʴ-

ʰʠʤʠ ʚʢʨʘʧʣʝʥʠʷʤʠ 

ʧʦʨʦʰʢʘ ʪʳʢʚʳ 

ʆʜʥʦʨʦʜʥʘʷ ʧʘʰʪʝ-

ʪʦʦʙʨʘʟʥʘʷ ʩ ʨʘʟʣʠ-

ʯʠʤʳʤʠ ʚʢʨʘʧʣʝʥʠ-

ʷʤʠ ʧʦʨʦʰʢʘ ʪʳʢʚʳ 

ʆʜʥʦʨʦʜʥʘʷ ʧʘʰʪʝ-

ʪʦʦʙʨʘʟʥʘʷ ʩ ʚʠʜʠ-

ʤʳʤʠ ʚʢʨʘʧʣʝʥʠ-

ʷʤʠ ʧʦʨʦʰʢʘ 

ʪʳʢʚʳ 

ʇʦʩʪʦʨʦʥʥʠʝ 

ʧʨʠʤʝʩʠ 
ʆʪʩʫʪʩʪʚʫʶʪ ʆʪʩʫʪʩʪʚʫʶʪ ʆʪʩʫʪʩʪʚʫʶʪ ʆʪʩʫʪʩʪʚʫʶʪ 

 
ɼʝʛʫʩʪʘʮʠʦʥʥʘʷ ʦʮʝʥʢʘ ʥʦʚʦʛʦ ʚʠʜʘ ʤʷʩʥʦʛʦ 

ʧʘʰʪʝʪʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʧʦʨʦʰʢʘ ʪʳʢʚʳ ʧʨʦʚʦʜʠ-
ʣʘʩʴ ʵʢʩʧʝʨʪʥʳʤ ʤʝʪʦʜʦʤ ʧʦ 5-ʙʘʣʴʥʦʡ ʰʢʘʣʝ. 
ʅʘʠʙʦʣʝʝ ʫʜʘʯʥʳʤ ʧʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘ-
ʪʝʣʷʤ ʙʳʣ ʧʨʠʟʥʘʥ ʦʙʨʘʟʝʮ ˉ 3(10%). ɼʘʥʥʳʡ ʦʙ-
ʨʘʟʝʮ ʠʤʝʝʪ ʚʢʫʩ, ʩʚʦʡʩʪʚʝʥʥʳʡ ʤʷʩʥʦʤʫ ʧʘʰʪʝʪʫ, 
ʙʝʟ ʧʦʩʪʦʨʦʥʥʝʛʦ ʧʨʠʚʢʫʩʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʦʙʘʚ-
ʣʝʥʠʝ ʪʳʢʚʝʥʥʦʛʦ ʧʦʨʦʰʢʘ ʥʝ ʠʩʢʘʞʘʝʪ ʚʢʫʩ ʧʨʦ-
ʜʫʢʪʘ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʚ ʧʣʘʥʝ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ 
ʩʚʦʡʩʪʚ ʧʨʦʜʫʢʪʘ. ʎʚʝʪʘ ʦʙʨʘʟʮʘ ʠʤʝʝʪ ʩʣʝʛʢʘ ʞʝʣ-
ʪʦʚʘʪʳʡ ʦʪʪʝʥʦʢ, ʯʪʦ ʧʨʠʜʘʝʪ ʧʨʦʜʫʢʪʫ ʘʧʧʝʪʠʪʥʳʡ 
ʚʠʜ. ʂʦʥʩʠʩʪʝʥʮʠʷ ʚʩʝʭ ʦʙʨʘʟʮʦʚ ʦʜʥʦʨʦʜʥʘʷ, 
ʬʘʨʰ ʨʘʚʥʦʤʝʨʥʦ ʧʝʨʝʤʝʰʘʥ. 
ɺ ʠʪʦʛʝ, ʧʦʩʣʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʨʝ-

ʮʝʧʪʫʨʳ ʤʷʩʥʳʭ ʧʘʰʪʝʪʦʚ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʪʳʢʚʝʥ-
ʥʦʛʦ ʧʦʨʦʰʢʘ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

- ʜʘʥʥʳʡ ʧʨʦʜʫʢʪ ʧʦʜʭʦʜʠʪ ʜʣʷ ʫʧʦʪʨʝʙʣʝʥʠʷ 
ʣʶʜʴʤʠ ʣʶʙʦʡ ʚʦʟʨʘʩʪʥʦʡ ʢʘʪʝʛʦʨʠʠ, ʪ.ʢ. ʦʥ ʩʦʜʝʨ-
ʞʠʪ ʚʝʱʝʩʪʚʘ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ 
ʤʦʣʦʜʦʛʦ ʦʨʛʘʥʠʟʤʘ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʠ 
ʫʢʨʝʧʣʝʥʠʷ ʠʤʤʫʥʠʪʝʪʘ ʚ ʟʨʝʣʦʤ ʚʦʟʨʘʩʪʝ; 

- ʚ ʧʨʦʜʫʢʪʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʪʳʢʚʝʥʥʦʛʦ ʧʦ-
ʨʦʰʢʘ ʧʦʥʠʞʝʥʘ ʧʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ, ʧʦʵʪʦʤʫ ʜʘʥ-
ʥʳʡ ʧʨʦʜʫʢʪ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʜʠ-
ʝʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ; 

- ʧʨʦʜʫʢʪ ʩʙʘʣʘʥʩʠʨʦʚʘʥ ʧʦ ʘʤʠʥʦʢʠʩʣʦʪʥʦʤʫ, 
ʞʠʨʥʦʢʠʩʣʦʪʥʦʤʫ ʠ ʤʠʥʝʨʘʣʴʥʦʤʫ ʩʦʩʪʘʚʘʤ, ʩʧʦ-
ʩʦʙʝʥ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʧʠʱʝʚʦʡ ʩʪʘʪʫʩ ʧʦ ʨʷʜʫ ʬʠ-
ʟʠʦʣʦʛʠʯʝʩʢʠ ʮʝʥʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʥʛʨʝʜʠʝʥ-
ʪʦʚ; 

- ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤʠ 
ʩʚʦʡʩʪʚʘʤʠ; 

- ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʰʠʨʝʥʠʶ ʩʫʱʝʩʪʚʫʶʱʝʛʦ 
ʘʩʩʦʨʪʠʤʝʥʪʘ ʤʷʩʥʳʭ ʠʟʜʝʣʠʡ. 
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The relevance of the research of physically disa-

bled people life strategies is connected both with trends 

in development of fundamental academic social science 

which represents reconsideration of the concept about 

disabled people, and the objectives of social practice. 

Strengthening in modern society the understanding of 

the uniqueness of human life, the entry of Kazakhstan 

into the global legal community makes it necessary to 

rethink, among other things, the principles and direc-

tions of development of the social assistance system to 

vulnerable groups of society, paying attention to their 

situation. 

We can attribute to the objective factors of scien-

tific research relevance such as the increase in the num-

ber of children with disabilities, which raises the level 

of people with disabilities, and the increase in primary 

disability indicators, including people of working age. 

Today the results of research into the disability 

problems record a low standard of living and social mo-

bility of people with disabilities compared with other 

social groups, their passive life position. And therefore 

we found it necessary to conduct such research for con-

sideration and elaboration of activization strategy for 

physically disabled people on the basis of the state so-

cial policy. 

Theoretically, the relevance of the scientific re-

search topic is related to the problems of persons with 

disabilities and consideration of the equal opportunities 

principles, insufficient knowledge of these problems, 

factors and objectives of activating people with disabil-

ities. 

In practical terms, the relevance of scientific re-

search is related to the need to develop an effective so-

cial policy focused on the inclusion of people with dis-

abilities in the social space as equal members of soci-

ety, the development of their social competencies and 

transformation from object of social policy in an active 

subject and the sovereign participant of the processes 

happening in society. 

Certain aspects of disability were studied by many 

scientists, but it was considered only in the field of 

medicine, pedagogy and psychology of social work-

ers.Their research was led by such ñglobalò issues as 

the political and social system, social stratification, so-

cial class, and bureaucracy. Persons with disabilities 

were not considered as independent and self-sufficient 

members of society. And in the end result, persons with 

disabilities were rank as persons with insufficient com-

petence, absence or defectively developed self-service 

skills, and physical and mental inferiority. Thus, many 

have formed a negative stereotype about people with 

disabilities as invalid. 

In scientific works of such researchers as A. Bell, 

JI. Cler, N. Vedeneyev, L. Grachev, I. Dvor-

yanchikova, N. Dementieva, A. Panov, A. Osadchikh, 

E. Holostova occurred a change in judgment of disabil-

ity from the middle of the 90th years of the 20th century 

and formation of two approaches to disability under-

standing as social phenomenon began: sosio-structural 

and social constructivism.According to the first ap-

proach disabilites are looking like stable element of so-

cial structure of any society independently of sociocul-

tural and economical charachteristics of society and is 

being researched similarly to another social attrubutes 

(sex, age, ethnicity) and their differences, which give 

chance getting privilegy to one group and damage the 

another. 

Second approach gives availability to see them as 

special knowledge world carriers, made in process of 

masterring social space. The world of values, determi-

nating order of social space, diesnôt give an opportunity 

to have socail relationships to people with disabilities. 

Their limits become the base for social exclusion. Anal-

ysis of disabilities in terms of their constructions, ex-

clusivity requires referencing to B. Waldenfels, K 

Geertz, G. Seamell, S. Pogam, M. Foucault, R. Stihveh, 

A. Shuttz [1, p.176; 2, p.77-94; 3,p.45-65]. Understand-

ing their isolation and exceptions based on their life ex-

perience can be achieved in works of scientists such as 

L. Ionin, S. Oinonen, E. Yarskaya-Smirnova. 

Modern sociocultural approaches to studying of 

limited opportunities of health are connected with their 

not typicality, dissimilarity which are well considered 

in works as E. Yarskaya-Smirnova [4, p. 39-51; 5, p. 

83-87]. Along with the concept of atypicality in the def-

initions of concepts in world sociology includes the 
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concepts of "stranger", "extreneity". The methodologi-

cal potential of G. Zimel, A. Schutz, 3. Bauman 

"stranger" concepts still remains unclaimed. 

Social constructivism led to the development of 

the idea of activating people with disabilities, allowed 

to build practices for its design and implementation 

possibilities. Studying of problems of physically disa-

bled people and creation of opportunities of entry into 

society from their position of activity is possible on the 

basis of the ideas of social independence of scientists 

M. Ayshervuda, N. Gadirov, Mr. Ivashchenko, E. Kym, 

S. Peshkov, D. Shamsutdinov, Yu. Ellansky, V. 

Yarskaya. The legal possibilities of approving a social 

approach to disability in society were considered in the 

works of M. Zakharov, V. Sazonov, J. Fogel. 

These issues and problems must be solved to-

gether with sociology, social anthropology, demogra-

phy, psychology, and medicine. A comprehensive con-

sideration of these issues makes it possible to rethink 

the content of concepts and contribute to the formation 

of the idea of ñpositive incapacityò of this category of 

people. 

Issues of life strategies and the concept of "life 

strategy" are well studied by scientists and covered in 

the works of T. Maleeva, S. Vasina, N. Naumova, T. 

Reznik, Y. Reznik and K. Smirnova [7, p.80-104; 8, 

p.5-22; 9, p.107; 10, p. 100-105; 11, p. 154-172; 12, p. 

147]. In the works of E. Balabanova, I. Vyshemirskaya, 

O. Dudnik, S. Egorova, D. Korobeynikova, E. 

Mescherkina., K. Muzdybaeva [13, p.46-57; 14; 15, 

p.43-53; 16, p. 146-157; 17, p.35-44; 18, p. 176-191] 

can be traced as separate aspects of the design and im-

plementation of life strategies of people with disabili-

ties are grouped into different social groups. 

When considering the issues of activation of life 

strategies of persons with disabilities, the works of F. 

Parslow [19, p.107-119], N. Schukina [20, p.111-121], 

E. Yarskaya-Smirnova [5, p.89 -100], in which the very 

idea of assistance is presented as a stimulus for self-

help and the development of social ties, voluntary asso-

ciations, which arise from themselves and are commu-

nicated to the relevant state structures with aim to de-

velop rules, regulations, etc. 

Previously, when conducting social studies, they 

approached from a quantitative standpoint, there was 

only a statement of facts. Of course, ways were offered 

to get out of these situations, but they still remained on 

paper. 

The theoretical and methodological basis of scien-

tific research was the concepts and views of Russian, 

foreign and domestic sociologists on the essence of the 

individual socialization process, problems of social in-

equality and social structure, the work of scientists in 

the field of health sociology, organization of social 

work. The ñstrangeò concept of E. Hoffmann [21], A. 

Sch?tz [22, p. 214-219] played the most significant in-

fluence on the formation of the theoretical and method-

ological approach to the research. 

Summing up the analysis of the strategy, we can 

conclude that the position of a person with disabilities 

in society does not become problematic for him until 

his life strategies destroy the existing set of typifica-

tions. While he is focused on the expectation of help 

from the state structures, natural support networks, he 

is so-called "Our man". The desire to take an active life 

position, increase the degree of personal autonomy, 

participation in decision-making, the amount of author-

ity and control over his own life situation makes a per-

son not only atypical, but also "Strange". At the same 

time, such a definition contributes to the rethinking of 

the existing standards in relation to health and pathol-

ogy and the realization of their rights, and to expanding 

the areas of their competence. 

For the description of life stories the concept of 

"life strategies" is essential. Its key characteristics are: 

goal setting, the availability of resources to achieve the 

goal, the definition of ways and means to achieve the 

goal, the implementation of control and correction in 

the process of goal achievement. When using this con-

cept to study the life strategies of individuals, there are 

some difficulties. For example, one of the characteris-

tics of a strategy may be absent, the goal of life is not 

clearly understood, and there is no correction of life 

plans. This concept makes it possible to concentrate 

more on the study of preferences that this person relies 

on when planning his own life, to turn to his life re-

sources and how to use them. 

During the study, passive and active life strategies 

of people with disabilities were noted and highlighted. 

Passive life strategies are when a person waits for sup-

port and assistance from the state, state social services, 

without making any effort on his part. 

Active life strategies represent resistance to peo-

ple's attitudes towards them, equating them to the weak, 

incapable, to the disabled. This attitude does not suit 

them. People with active life strategies make attempts, 

seek, expand communications, try to participate in or-

ganizing and holding events, offered, for example, by 

public associations. However, not all active strategies 

become strategies for activating people with disabili-

ties. Designing and implementing strategies for activat-

ing people with disabilities implies the specific activi-

ties of them - they should be accompanied by learning, 

sharing experience, they should be more involved in 

real participation in seminars, programs, grants, or in 

creating their own associations, etc. 

But still, one of the most important conditions in 

the implementation of the activization strategy is self-

reliance and readiness to participate in broad public and 

political activities, organizing and holding events and 

actions aimed at expanding their social competencies. 

The materials of the empirical research indicate 

the ambiguity of the public associations influence on 

the process of activating people with disabilities. The 

success of the design and implementation of the activi-

zation strategy is related to the nature of the relationship 

between public associations as a whole and a person 

with disabilities. The materials of the study allow us to 

say that in order to develop activization, it is necessary 

to change attitudes towards such people, to adopt a part-

nership position when the support of the disabled per-

son on own forces is stimulated, learning and self-con-

fidence, the ability to manage their situation. 

At the same time, a number of public associations 

work in the old manner, only waiting for state subsidies 
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and assistance from public structures. In such organiza-

tions, managers and staff create only a kind of ñnutri-

entò environment, where they still make it clear to the 

person that he is disabled and the person gets used to it, 

his initiative is limited. 

Other public associations, on the contrary, stimu-

late the desire of the disabled person to expand the 

sphere of their own competencies, readiness to manage 

a difficult life situation. In this regard, participation in 

public associations can improve the personal status of a 

person with a disability. Moreover, activization is con-

nected with the growth of political literacy, the estab-

lishment of partnerships with other organizations, so-

cial services in particular. Active forms and methods of 

working with people with disabilities in such associa-

tions shape a special environment that contributes to the 

adoption of new types of schemes for the disabled him-

self, and therefore creates "new horizons for future ex-

periences." 

Finally, the results of the study indicate that the 

combination of internal activity of people with disabil-

ities, their interest in expanding competencies, the de-

sire to gain knowledge, on the one hand, and the organ-

ization of assistance in solving their difficult life situa-

tions, focus on the inclusion of people with disabilities 

in society on the other hand, it stimulates an increase in 

power and control over oneôs own life situation and in 

the long term contributes to the activation of people 

with disabilities through the establishment and devel-

opment of their status. 
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Abstract 

The approach of increasing productivity on the basis of a change in the technology of autopsy the upper 

overburden zone for the conditions of the company mine çUdeyskyè . 

ɸʥʥʦʪʘʮʠʷ 
ʆʙʦʩʥʦʚʘʥ ʧʦʜʭʦʜ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʠʟʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʚʩʢʨʳʪʠʷ ʚʝʨʭ-

ʥʝʡ ʚʩʢʨʳʰʥʦʡ ʟʦʥʳ ʜʣʷ ʫʩʣʦʚʠʡ ʧʨʝʜʧʨʠʷʪʠʷ ɿɸʆ çʇʨʠʠʩʢ ʋʜʝʨʝʡʩʢʠʡè.  

 

Keywords: planning, autopsy technology, breed bunker, metal, equipment utilization rate, scrubber Butare, 

jigging machines, work optimization 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʣʘʥʠʨʦʚʘʥʠʝ, ʪʝʭʥʦʣʦʛʠʷ ʚʩʢʨʳʪʠʷ, ʧʦʨʦʜʥʳʡ ʙʫʥʢʝʨ, ʤʝʪʘʣʣ, ʢʦʵʬʬʠʮʠʝʥʪ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʢʨʫʙʙʝʨ ʙʫʪʘʨʘ, ʦʪʩʘʜʦʯʥʳʝ ʤʘʰʠʥʳ, ʦʧʪʠʤʠʟʘʮʠʷ ʨʘʙʦʪʳ. 

 

ɹʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʟʦʣʦʪʳʤ ʧʨʠʠʩʢʘʤ, ʈʦʩʩʠʷ 

ʤʥʦʛʦ ʣʝʪ ʟʘʥʠʤʘʝʪ 4 ʤʝʩʪʦ ʚ ʤʠʨʝ ʧʦ ʢʦʣʠʯʝʩʪʚʫ 

ʟʦʣʦʪʘ ʚ ʥʝʜʨʘʭ ʟʝʤʣʠ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʣʷʝʪ 13,4 % ʦʪ 

ʤʠʨʦʚʳʭ ʟʘʧʘʩʦʚ. ʈʘʟʙʨʦʩʘʥʳ ʟʦʣʦʪʳʝ ʧʨʠʠʩʢʠ 

ʈʦʩʩʠʠ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʚʩʝʡ ʩʪʨʘʥʳ, ʥʦ ʥʘʠʙʦʣʴʰʝʝ 

ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ʠ 

ʚ ʉʠʙʠʨʠ [1] [2]. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʨʦʩʩʳʧʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʟʦ-

ʣʦʪʘ ʧʨʦʠʩʭʦʜʠʪ ʫʭʫʜʰʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘ-

ʤʝʪʨʦʚ ʪʘʢʠʭ ʢʘʢ: ʠʟʤʝʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚ ʟʦʣʦʪʦ-

ʥʦʩʥʳʭ ʧʝʩʢʘʭ, ʨʘʟʙʨʦʩʘʥʥʦʩʪʴ ʫʯʘʩʪʢʦʚ ʧʦ ʜʦʣʠ-

ʥʘʤ ʨʝʢ, ʫʭʫʜʰʝʥʠʝ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʟʘ ʩʯʸʪ ʧʦʥʠʞʝʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ, ʧʨʠʤʝʥʝʥʠʝ ʨʘʟ-

ʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʦʛʘʱʝʥʠʷ ʠ ʪ.ʜ.  

ʎʝʣʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʚʳʰʝʥʠʠ ʜʦ-

ʙʳʯʠ ʟʦʣʦʪʘ ʟʘ ʩʯʝʪ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʪʳ ʚʩʢʨʳʰ-

ʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ, ʥʝʦʙʭʦ-

ʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ:  

Å ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʫʨʦʚʥʷ 

ʧʣʘʥʠʨʦʚʘʥʠʷ, ʪ.ʝ. ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʧʣʘʥʦʚʦ-ʵʢʦ-

ʥʦʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ 

Å ɸʥʘʣʠʟ ʙʫʣʴʜʦʟʝʨʥʳʭ ʨʘʙʦʪ 

Å ʋʪʦʯʥʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʦʙʲʝʤʦʚ 

ʚʩʢʨʳʰʥʳʭ ʠ ʜʦʙʳʯʥʳʭ ʨʘʙʦʪ 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʛʦʨʥʦʜʦʙʳ-

ʚʘʶʱʝʝ ʧʨʝʜʧʨʠʷʪʠʝ ɿɸʆ çʇʨʠʠʩʢ ʋʜʝʨʝʡʩʢʠʡè  

ɿɸʆ çʇʨʠʠʩʢ ʋʜʝʨʝʡʩʢʠʡè ʧʨʝʜʩʪʘʚʣʝʥ ʪʨʠ-

ʥʘʜʮʘʪʴʶ ʫʯʘʩʪʢʘʤʠ ʠʟ ʥʠʭ ʜʨʘʞʥʳʤ ʩʧʦʩʦʙʦʤ ʜʦ-

ʙʳʚʘʝʪʩʷ ʩʝʤʴ ʠ ʛʠʜʨʦʤʝʭʘʥʠʯʝʩʢʠʤ ʰʝʩʪʴ, ʩ ʩʨʝʜ-

ʥʠʤ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʫʯʘʩʪʢʘʤʠ 100-200 ʢʤ, ʜʠ-

ʥʘʤʠʢʘ ʜʦʙʳʯʠ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ (ʨʠʩ. 1). 

ɼʘʣʴʥʝʡʰʠʝ ʨʘʩʯʝʪʳ ʧʨʦʚʝʜʝʥʳ ʧʦ ʫʯʘʩʪʢʫ ʛʠʜʨʦ-

ʤʝʭʘʥʠʯʝʩʢʦʡ ʜʦʙʳʯʠ ʟʦʣʦʪʘ (ʋɻʄɼɿ) ˉ1. 
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ʈʠʩ. 1 ɼʠʥʘʤʠʢʘ ʜʦʙʳʯʠ ʟʦʣʦʪʘ ɿɸʆ çʇʨʠʠʩʢ ʋʜʝʨʝʡʩʢʠʡè 

 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʨʦ-

ʩʪʘ ʢʦʣʠʯʝʩʪʚʘ ʜʦʙʳʚʘʝʤʦʛʦ ʤʝʪʘʣʣʘ ʩ 2011 ʛʦʜʘ 

(336, 4 ʢʛ) ʧʦ 2017 ʛʦʜ (836,1 ʢʛ). ʅʦ ʩ ʫʯʝʪʦʤ ʪʦʛʦ 

ʯʪʦ ʟʘ ʜʝʚʷʪʴ ʤʝʩʷʮʝʚ 2018 ʛʦʜʘ ʦʙʲʝʤ ʜʦʙʳʚʘʝʤʦʛʦ 

ʤʝʪʘʣʣʘ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 378,5 ʢʛ, ʵʪʦ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʝʪ ʦ ʪʦʤ ʯʪʦ ʧʨʝʜʧʨʠʷʪʠʝ ʥʝ ʩʤʦʞʝʤ ʧʦʜʜʝʨ-

ʞʘʪʴ ʟʘʜʘʥʥʫʶ ʪʝʥʜʝʥʮʠʶ ʨʦʩʪʘ ʚ 2018-2019 ʛ. 

ɽʩʣʠ ʩʨʘʚʥʠʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʩʤʝʥ ʩ ʦʙʲʝʤʘʤʠ 

ʧʨʦʤʳʪʳʭ ʧʝʩʢʦʚ ʩ 2016 ʧʦ 2018 ʛʦʜ, ʥʘʙʣʶʜʘʝʪʩʷ 

ʩʥʠʞʝʥʠʝ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʦʙʲʝʤʦʚ ʧʨʦʤʳʪʳʭ ʧʝʩ-

ʢʦʚ, ʯʪʦ ʚ ʩʣʝʜʩʪʚʠʠ ʚʣʠʷʝʪ ʥʘ ʧʘʜʝʥʠʝ ʛʦʜʦʚʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ɽʩʣʠ ʧʨʦʠʟʚʝʩʪʠ ʧʨʦʛʥʦʟ ʩ 

ʫʯʝʪʦʤ ʩʫʱʝʩʪʚʫʶʱʝʡ ʪʝʥʜʝʥʮʠʝʡ ʥʘ 2018 ʛ (ʈʠʩ. 

2) ʚʦʟʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʙʫʜʝʪ ʜʦʙʳʪʦ ʦʢʦʣʦ 90 ʢʛ 

ʤʝʪʘʣʣʘ. 

 

 
ʈʠʩ. 2 ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʣʠʯʝʩʪʚʘ ʜʦʙʳʚʘʝʤʦʛʦ ʟʦʣʦʪʘ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʩʤʝʥ ʠ ʧʨʦʛʥʦʟ ʪʝʥʜʝʥʮʠʠ 

ʨʦʩʪʘ ʥʘ 2018 ʛ. 

 

ɽʩʣʠ ʥʝ ʧʨʝʜʧʨʠʥʠʤʘʪʴ ʜʘʣʴʥʝʡʰʠʝ ʜʝʡʩʪʚʠʷ 

ʧʦ ʧʦʚʳʰʝʥʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʪʦʛʜʘ ʫʚʝʣʠʯʠ-

ʚʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚ ʢʦʥʮʝ 2019 ʛʦʜʘ ʧʦ-

ʢʘʟʘʪʝʣʠ ʫʯʘʩʪʢʘ ʋɻʄɼɿ ˉ 1 ʙʫʜʫʪ ʝʱʝ ʥʠʞʝ ʯʝʤ 

ʚ 2018 ʛ. ɺʦʟʤʦʞʥʦ ʚʳʷʚʠʪʴ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ 

ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ: 

1. ʪʝʭʥʠʯʝʩʢʦʝ ʧʝʨʝʚʦʦʨʫʞʝʥʠʝ ʛʦʨʥʦʜʦʙʳ-

ʚʘʶʱʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ 

2. ʠʟʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʥʘ ʦʩ-
ʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʨʘʙʦʪ ʧʨʦʤʳʚʦʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, 

ʚʩʢʨʳʰʥʦʛʦ ʠ ʜʦʙʳʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʅʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʤ ʷʚʣʷʝʪʩʷ ʚʘʨʠʘʥʪ ʥʦ-

ʤʝʨ ʜʚʘ, ʧʦ ʥʝʤʫ ʠ ʙʳʣ ʧʦʩʪʨʦʝʥ ʜʝʪʘʣʴʥʳʡ ʨʘʩʯʝʪ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʨʘʙʦʪʳ ʧʨʦʤʳʚʦʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʩʦʩʪʦʷʱʠʡ ʠʟ: ʩʢʨʫʙʙʝʨ ʙʫʪʘʨʳ, ʦʪʩʘʜʦʯʥʳʭ ʤʘʰʠʥ 

ʠ ʧʠʪʘʪʝʣʷ ʙʫʥʢʝʨʘ ʦʙʦʛʘʪʠʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ. ɸ 

ʪʘʢ ʞʝ, ʧʨʠ ʘʥʘʣʠʟʝ ʧʦʜʘʯʠ ʧʝʩʢʦʚ ʩ ʟʘʙʦʷ. ɹʳʣʠ ʧʦ-

ʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ, ʚʝʩʴ ʧʨʦʤʳʚʦʯʥʳʡ 

ʢʦʤʧʣʝʢʩ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ 2100 ʤ3 ʚ 

ʩʫʪʢʠ, ʵʢʩʢʘʚʘʪʦʨ ʧʦʜʘʶʱʠʡ ʧʝʩʢʠ ʚ ʦʙʦʛʘʪʠʪʝʣʴ-

ʥʫʶ ʫʩʪʘʥʦʚʢʫ ʧʦʟʚʦʣʷʝʪ ʧʦʜʜʝʨʞʘʪʴ ʜʘʥʥʫʶ ʧʨʦ-

ʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩ ʥʝʙʦʣʴʰʠʤ ʨʝʟʝʨʚʦʤ, ʘ ʧʨʠ ʧʦ-

ʜʘʯʝ ʧʝʩʢʦʚ ʩ ʟʘʙʦʷ ʧʨʦʠʩʭʦʜʠʪ ʟʘʜʝʨʞʢʘ ʧʝʩʢʦʚ, 

ʯʪʦ ʟʘʩʪʘʚʣʷʝʪ ʞʜʘʪʴ ʠ ʟʘʪʷʛʠʚʘʪʴ ʧʨʦʤʳʚʦʯʥʳʡ 

ʧʨʦʮʝʩʩ. 
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ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʚʳʩʠʪʴ ʦʧʪʠ-

ʤʠʟʘʮʠʶ ʚʩʢʨʳʰʥʳʭ ʨʘʙʦʪ ʥʘ ʫʯʘʩʪʢʘ ʋɻʄɼɿ ˉ 1 

ʚʦʟʤʦʞʥʦ ʥʝʩʢʦʣʴʢʠʤʠ ʩʧʦʩʦʙʘʤʠ: 

Å ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʘʙʦʪ ʚʩʢʨʳʰʥʦʛʦ ʦʙʦʨʫʜʦ-
ʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʙʫʥ-

ʢʝʨʘ ʜʣʷ ʨʘʟʛʨʫʟʢʠ ʪʨʘʥʩʧʦʨʪʘ, ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ 

ʙʫʣʴʜʦʟʝʨʥʦʛʦ ʩʧʦʩʦʙʘ ʧʦʜʘʯʠ ʧʝʩʢʦʚ ʢ ʵʢʩʢʘʚʘ-

ʪʦʨʫ. 

Å ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʚʩʢʨʳʪʠʷ, 
ʢʦʪʦʨʘʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʩʧʦʣʦʞʝʥʠʠ ʙʦʣʝʝ ʤʝʣʢʠʭ 

ʙʫʣʴʜʦʟʝʨʦʚ ʥʘ ʚʝʨʭʥʠʭ ʩʣʦʷʭ ʚʩʢʨʳʰʥʦʡ ʟʦʥʳ ʠ 

ʚʩʢʨʳʪʠʝ ʠʭ ʥʘ ʛʣʫʙʠʥʫ 0,5 ʤ ʚ ʧʦʧʝʨʝʯʥʦʤ ʥʘʧʨʘʚ-

ʣʝʥʠʠ, ʘ ʙʦʣʝʝ ʙʦʣʴʰʠʝ ʙʫʣʴʜʦʟʝʨʘ ʚ ʧʨʦʜʦʣʴʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʦ ʢʦʨʦʪʢʦʤʫ ʧʣʝʯʫ 

ʩʙʨʘʩʳʚʘʪʴ ʚʩʢʨʳʰʥʫʶ ʧʦʨʦʜʫ ʚ ʚʳʨʘʙʦʪʘʥʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ. 

ɿʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʧʝʨʝʤʝʱʝʥʠʷ 

ʚʩʢʨʳʰʠ, ʙʳʣʘ ʫʤʝʥʴʰʝʥʘ ʜʣʠʥʘ ʨʘʙʦʯʝʡ ʟʦʥʳ 

ʙʫʣʴʜʦʟʝʨʘ, ʪʝʤ ʩʘʤʳʤ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʜʣʠʥʳ ʧʝ-

ʨʝʤʝʱʝʥʠʷ ʙʫʣʴʜʦʟʝʨʘ, ʯʘʩʦʚʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴ-

ʥʦʩʪʴ ʙʫʜʝʪ ʚʦʟʨʘʩʪʘʪʴ. ʉ ʫʯʝʪʦʤ ʚʩʝʭ ʧʣʶʩʦʚ ʜʘʥ-

ʥʦʡ ʪʝʭʥʦʣʦʛʠ ʠ ʧʦʨʦʜʥʦʛʦ ʙʫʥʢʝʨʘ, ʢʦʣʠʯʝʩʪʚʦ 

ʜʥʝʡ ʥʘʨʘʩʪʘʶʱʠʤ ʠʪʦʛʦʤ ʧʦ ʙʣʦʢʘʤ ʜʦ ʢʦʥʮʘ ʧʨʦ-

ʤʳʚʦʯʥʦʛʦ ʩʝʟʦʥʳ ʩʦʩʪʘʚʠʪ 60 ʨʘʙʦʯʠʭ ʜʥʝʡ (ʈʠʩ. 

3). 

 

 
ʈʠʩ. 3 ʂʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʥʘʨʘʩʪʘʶʱʠʤ ʠʪʦʛʦʤ. 

 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʪ ʚʩʢʨʳʰ-

ʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʨʝʜʣʘʛʘʝʤʫʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʩʭʝʤʫ ʩ ʧʦʨʦʜʥʳʤ 

ʙʫʥʢʝʨʦʤ, ʯʪʦ ʧʦʟʚʦʣʠʪ: 

Å ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʦʤʳʚʦʯ-

ʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʦ 2100 ʤ3/ʩʫʪ 

Å ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴ ʦʪʚʝ-
ʜʝʥʥʳʭ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

Å ʩʦʢʨʘʱʝʥʠʝ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʚʩʢʨʳʰʥʳʭ 
ʧʦʨʦʜ 

Å ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚʩʢʨʳʰ-
ʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ  

ʈʘʩʯʝʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʤʝʪʦʜʠʢʝ ʛʦʨʥʦ-ʵʢʦ-

ʥʦʤʠʯʝʩʢʠʝ ʟʘʜʘʯʠ [3] ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ, ʚʦʟʤʦʞʥʳʡ 

ʯʠʩʪʳʡ ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʳʡ ʜʦʭʦʜ ʚ ʮʝʥʘʭ 2018 ʛʦʜʘ 

ʦʪ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʚʥʝʜʨʝʥʠʷ ʧʨʝʜʣʘʛʘʝʤʳʭ ʤʝʨʦ-

ʧʨʠʷʪʠʡ, ʟʘ ʦʜʠʥ ʛʦʜ, ʩʦʩʪʘʚʠʪ 11,5 ʤʣʥ. ʨʫʙ. 
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ʇʘʰʘʝʚ ɿ.ʄ 
ɸʟʝʨʙʘʡʜʞʘʥʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ ʅʝʬʪʠ ʠ ʇʨʦʤʳʰʣʝʥʥʦʩʪʠ 

 

Abstract 

The paper presents the results of comprehensive studies of rock samples, geochemical characteristics of deep-

lying reservoirs of the central part of the Kura Basin, taken from drilled exploration wells and geological material 

of the Dzharly-Saatly oil and gas area, where sedimentary strata are widespread (PT-Lower Pliocene) are wide-

spread and their reservoir properties. Studies were conducted in atmospheric and thermodynamic conditions. 

The analysis of the interpretation of reservoir properties of sedimentary and igneous rocks from deep explor-

atory wells in the Dzharly-Saatly oil and gas bearing area has also been carried out. 

As a result of the analysis and interpretation of geological, geophysical, petrophysical and geochemical ma-

terials, it has been established that petroleum-bearing reservoirs include mainly fractured volcanogenic-sedimen-

tary and carbonate rocks. 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʨʘʟʮʦʚ ʧʦʨʦʜ, ʛʝʦʭʠʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʘ ʛʣʫʙʦʢʦʟʘʣʝʛʘʶʱʠʭ ʢʦʣʣʝʢʪʦʨʦʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʂʫʨʠʥʩʢʦʡ ʚʧʘʜʠʥʳ, ʚʟʷʪʳʭ ʠʟ ʧʨʦʙʫʨʝʥʥʳʭ 

ʧʦʠʩʢʦʚʦ-ʨʘʟʚʝʜʦʯʥʳʭ ʩʢʚʘʞʠʥ ʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʣʦʱʘʜʝʡ ɼʞʘʨʣʳ-ʉʘʘʪʣʠʥʩʢʦʛʦ ʥʝʬʪʝʛʘʟʦ-

ʥʦʩʥʦʛʦ ʨʘʡʦʥʘ, ʛʜʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʦʪʣʦʞʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʡ ʪʦʣʱʠ (ʇʊ-ʥʠʞʥʠʡ ʧʣʠʦʮʝʥ) ʠ 

ʦʧʨʝʜʝʣʝʥʳ ʠʭ ʢʦʣʣʝʢʪʦʨʩʢʠʝ ʩʚʦʡʩʪʚʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʘʪʤʦʩʬʝʨʥʳʭ ʠ ʪʝʨʤʦʜʠʥʦʤʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ. 

ʆʩʫʱʝʩʪʚʣʝʥ ʪʘʢʞʝ ʘʥʘʣʠʟ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʢʦʣʣʝʢʪʦʨʩʢʠʭ ʩʚʦʡʩʪʚ ʦʩʘʜʦʯʥʳʭ ʠ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜ 

ʠʟ ʛʣʫʙʦʢʠʭ ʨʘʟʚʝʜʦʯʥʳʭ ʩʢʚʘʞʠʥ ʧʣʦʱʘʜʝʡ ɼʞʘʨʣʳ-ʉʘʘʪʣʠʥʩʢʦʛʦ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʛʦ ʨʘʡʦʥʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ, ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʭ ʠ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʤʘ-

ʪʝʨʠʘʣʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʤ ʢʦʣʣʝʢʪʦʨʘʤ ʦʪʥʦʩʷʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʪʨʝʱʠʥʦʚʘʪʳʝ ʚʫʣʢʘʥʦ-

ʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʝ ʠ ʢʘʨʙʦʥʘʪʥʳʝ ʧʦʨʦʜʳ. 

 

Keywords: rocks, retinue, porosity, depth, well, density, petrophysics, horizon, drilling, geophysics, oil and 

gas accumulation, geochemistry. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʨʦʜʳ, ʩʚʠʪʘ, ʧʦʨʠʩʪʦʩʪʴ, ʛʣʫʙʠʥʘ, ʩʢʚʘʞʠʥʘ, ʧʣʦʪʥʦʩʪʴ, ʧʝʪʨʦʬʠʟʠʢʘ, ʛʦʨʠʟʦʥʪ, 

ʙʫʨʝʥʠʝ, ʛʝʦʬʠʟʠʢʘ, ʥʝʬʪʝʛʘʟʦʥʢʦʧʣʝʥʠʷ, ʛʝʦʭʠʤʠʷ. 

 

ʖʞʥʦ-ʂʘʩʧʠʡʩʢʘʷ ʤʝʛʘʚʧʘʜʠʥʘ (ʖʂɺ), ʚ ʩʦ-

ʩʪʘʚ ʢʦʪʦʨʦʡ ʚʭʦʜʠʪ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ 

ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʙʦʛʘʪʝʡʰʠʭ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʪʝʨʨʠ-

ʪʦʨʠʡ ʨʝʛʠʦʥʘ. ʆʩʚʦʝʥʠʝ ʥʝʬʪʝʛʘʟʦʚʳʭ ʨʝʩʫʨʩʦʚ 

ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʡ ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʚʝʩʴʤʘ ʩʫʱʝʩʪʚʝʥ-

ʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʢʠ ʥʝ 

ʪʦʣʴʢʦ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʥʦ ʠ ʨʷʜʘ ʝʚʨʦʧʝʡʩʢʠʭ ʛʦʩʫ-

ʜʘʨʩʪʚ. 

ʀʟʫʯʝʥʠʝ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ, ʩʪʨʦʝʥʠʷ ʠ 

ʢʦʣʣʝʢʪʦʨʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʨʦʜ ʥʘ ʨʘʟʣʠʯʥʳʭ ʛʣʫʙʠ-

ʥʘʭ ʩ ʧʦʤʦʱʴʶ ʩʚʝʨʭʛʣʫʙʠʥʥʦʛʦ ʙʫʨʝʥʠʷ, ʦʪʢʨʳ-

ʚʘʝʪ ʰʠʨʦʢʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʦʚ 

ʥʘʜʝʞʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʟʫʣʴʪʘ-

ʪʦʚ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʤʝʪʦʜʦʚ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʩʢʦʧʣʝʥʠʡ ʥʝʬʪʠ 

ʠ ʛʘʟʘ. 

ɺ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ɼʞʘʨʣʳ-ʉʘʘʪʣʠʥ-

ʩʢʦʛʦ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʛʦ ʨʘʡʦʥʘ ʉʨʝʜʥʝ-ʂʫʨʠʥʩʢʦʡ 

ʚʧʘʜʠʥʳ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʦʪʣʦʞʝʥʠʷ ʯʝʪʚʝʨʪʠʯ-

ʥʦʡ ʩʠʩʪʝʤʳ, ʘʧʰʝʨʦʥʘ, ʘʢʯʘʛʳʣʘ, ʧʨʦʜʫʢʪʠʚʥʦʡ 

ʪʦʣʱʠ (ʚʝʨʭʥʠʡ ʧʣʠʦʮʝʥ), ʩʘʨʤʘʪʘ, ʯʦʢʨʘʢʘ, ʤʘʡ-

ʢʦʧʩʢʦʡ ʩʝʨʠʠ, ʤʝʣʦʚʳʝ ʧʦʨʦʜʳ ʠ ʚʫʣʢʘʥʦʛʝʥʥʳʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʤʝʣʦʚʦʛʦ ʚʦʟʨʘʩʪʘ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ ʶʛʘ-ʟʘʧʘʜʘ ʥʘ ʩʝʚʝʨʦ-ʚʦ-

ʩʪʦʢ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʝʧʝʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʤʦʱʥʦ-

ʩʪʝʡ ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʚʳʢʣʠʥʠʚʘʥʠʝ ʙʦʣʝʝ ʥʠʞʥʠʭ ʛʦ-

ʨʠʟʦʥʪʦʚ ʦʣʠʛʦʮʝʥ-ʤʠʦʮʝʥʘ. ʄʝʟʦʟʦʡʩʢʘʷ ʩʪʨʫʢ-

ʪʫʨʘ ʦʙʣʝʢʘʥʠʷ ʂʶʨʜʘʤʠʨʩʢʦʛʦ ʚʳʩʪʫʧʘ ʢʨʠʩʪʘʣ-

ʣʠʯʝʩʢʦʛʦ ʦʩʥʦʚʘʥʠʷ ʧʦʜʚʝʨʛʘʣʘʩʴ ʜʝʣʠʪʝʣʴʥʦʤʫ 

ʨʘʟʤʳʚʫ (ʦʪ ʘʧʪʘ ʜʦ ʩʘʨʤʘʪʘ) ʚ ʧʦʚʳʰʝʥʥʦʡ ʝʝ ʯʘ-

ʩʪʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʨʘʟʨʫʰʝʥʠʶ ʠ ʧʝʨʝʬʦʨʤʠ-

ʨʦʚʘʥʠʶ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʠʭ ʩʢʦʧʣʝʥʠʡ ʥʝʬʪʠ ʠ 

ʛʘʟʘ [1,2]. 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʜʘʥʥʳʝ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ ʧʣʦ-

ʱʘʜʠ ʉʘʘʪʣʳ, ʉʦʨ-ʩʦʨ ʠ ʂʘʨʘʜʞʘʣʳ, ʨʘʩʧʦʣʦʞʝʥ-

ʥʳʝ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʧʨʦʜʦʣʞʝʥʠʠ ʂʶʨʜʘʤʠʨ-

ʩʢʦʛʦ ʚʳʩʪʫʧʘ, ʠʤʝʶʪ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ 

ʠʜʝʥʪʠʯʥʦʝ ʚʩʝʡ ʵʪʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʟʦʥʝ. ʆʜʥʘʢʦ, 

ʧʨʠ ʵʪʦʤ, ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʩʪʨʫʢʪʫʨʥʦʡ 

ʟʦʥʳ ɼʞʘʨʣʳ - ʉʦʨ-ʩʦʨ - ʂʘʨʘʜʞʘʣʳ ʩʫʱʝʩʪʚʝʥʥʦ 
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ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʄʫʨʘʜʭʘʥʣʠʥʩʢʦʛʦ ʧʦʜʥʷʪʠʷ, ʘ ʚʫʣ-

ʢʘʥʦʛʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʧʣʦʱʘʜʷʭ ɼʞʘʨʣʳ ʠ 

ʉʦʨ-ʩʦʨ ʥʝ ʠʤʝʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʢʦʥʪʘʢʪʘ ʩ 

ʥʝʬʪʝʛʘʟʦʧʨʦʠʟʚʦʜʷʱʠʤʠ ʩʚʠʪʘʤʠ ʧʘʣʝʦʛʝʥ-ʥʝʦʛʝ-

ʥʦʚʦʡ ʩʠʩʪʝʤ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʠʭ ʧʦʠʩʢʦʚ ʟʘʣʝʞʝʡ 

ʥʝʬʪʠ ʠ ʛʘʟʘ ʩʚʷʟʘʥʳ ʩ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʤ ʩʢʣʦʥʦʤ 

ʚʳʩʪʫʧʘ, ʛʜʝ ʧʨʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʠ-

ʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʤʦʛʫʪ ʙʳʪʴ ʦʙʥʘʨʫʞʝʥʳ ʟʘʣʝʞʠ ʚ 

ʢʦʨʝ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʠ ʣʠʪʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʟʘʣʝʞʠ ʚ ʙʦʣʴʰʦʤ ʜʠʘʧʘʟʦʥʝ 

ʦʩʘʜʦʯʥʳʭ ʤʝʟʦʢʘʡʥʦʟʦʡʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʦʙʣʝʢʘ-

ʶʱʠʭ ʚʳʩʪʫʧ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʤʘʪʝʨʠʘʣʦʚ, ʧʝʪʨʦ-

ʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ɻʉɿ, ʂʄʇɺ ʠ ʛʨʘʚʠʤʝʪʨʠʠ ʧʦ-

ʢʘʟʘʣʠ, ʯʪʦ ʩʪʨʦʝʥʠʝ ʟʝʤʥʦʡ ʢʦʨʳ ʚ ʧʨʝʜʝʣʘʭ ʂʶʨ-

ʜʘʤʠʨʩʢʦʛʦ ʚʳʩʪʫʧʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ 

ʚʠʜʝ ʧʨʠ ʧʦʜʥʷʪʦʛʦ ʙʣʦʢʘ ʩ ʛʣʫʙʠʥʦʡ ʟʘʣʝʛʘʥʠʷ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʧʦʨʦʜ ʚ 7-8 ʢʤ, ʠ ʩ ʛʨʘ-

ʥʠʯʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʦʪ 6,0 ʜʦ 7,3 ʢʤ/ʩʝʢ. ʂʘʢ ʩʣʝʜʫʝʪ 

ʠʟ ʛʣʫʙʠʥʳ ʟʘʣʝʛʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʠʩʪʘʣʣʠʯʝ-

ʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ, ʤʦʱʥʦʩʪʴ ʦʩʘʜʦʯʥʦʡ ʪʦʣʱʠ ʚ 

ʧʨʝʜʝʣʘʭ ʂʶʨʜʘʤʠʨʩʢʦʛʦ ʚʳʩʪʫʧʘ ʠʟʤʝʥʷʝʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 7-8 ʢʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʢʦʣʣʝʢʪʦʨʩʢʠʭ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ ʙʦʣʝʝ ʯʝʤ ʚ ʪʳʩʷʯʠ ʦʙʨʘʟʮʘʭ ʢʝʨʥʘ ʚ ʵʪʦʤ 

ʨʘʡʦʥʝ, ʫʚʷʟʘʥʥʳʝ ʩ ʜʘʥʥʳʤʠ ʧʨʦʤʳʩʣʦʚʦʡ ʛʝʦʬʠ-

ʟʠʢʠ, ʙʳʣʠ ʨʘʥʝʝ ʜʦʚʦʣʴʥʦ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʳ [3]. 

ɺʳʙʦʨ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʧʨʦʚʝʜʝʥ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʙʦ-

ʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʨʠʙʣʠʞʝʥʥʦ-ʢʦʣʠʯʝʩʪʚʝʥ-

ʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ ʩ ʫʯʸʪʦʤ ʚʳʷʚʣʝʥʥʳʭ ʩʦʜʝʨʞʘ-

ʥʠʡ ʠ ʠʭ ʚʘʨʠʘʮʠʡ. 

ɺ ʮʝʣʦʤ ʨʘʟʨʝʟ ʉʨʝʜʥʝ-ʂʫʨʠʥʩʢʦʡ ʨʘʡʦʥʘ ʛʝʦ-

ʭʠʤʠʯʝʩʢʠ ʦʜʥʦʨʦʜʝʥ ʠ ʠʤʝʝʪ ʬʝʤʘʬʠʣʴʥʫʶ ʩʧʝ-

ʮʠʘʣʠʟʘʮʠʶ. ʉʦʜʝʨʞʘʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʵʣʝʤʝʥʪʦʚ 

ʦʙʥʘʨʫʞʠʚʘʶʪ ʟʘʢʦʥʦʤʝʨʥʳʝ, ʥʦ ʚʝʩʴʤʘ ʥʝʙʦʣʴ-

ʰʠʝ ʠʟʤʝʥʝʥʠʷ ʦʪ ʦʩʥʦʚʥʳʭ ʧʦʨʦʜ ʢ ʢʠʩʣʳʤ. 

ɺʩʢʨʳʪʳʝ ʩʢʚʘʞʠʥʦʡ ʚ ʠʥʪʝʨʚʘʣʝ ʛʣʫʙʠʥ 

6800-8200 ʤ (ʉʘʘʪʣʳ) ʜʘʮʠʪʳ ʠ ʨʠʦʜʘʮʠʪʳ ʧʦ ʤʠʢ-

ʨʦʵʣʝʤʝʥʪʥʦʤʫ ʩʦʩʪʘʚʫ (K, Rb, Sr, Zr, Y, V,Cr, Co, 

Ni) ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʨʘʟʣʠʯʠʤʳ. ɺ ʥʘʠʙʦʣʝʝ ʢʠʩʣʳʭ 

ʧʦʨʦʜʘʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʢʠʩʣʦʪʥʳʭ ʵʣʝ-

ʤʝʥʪʦʚ (P, F) ʠ ʫʤʝʥʴʰʘʶʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʠ Ti ʠ V. 

ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚ ʜʘʥʥʦʤ ʠʥʪʝʨʚʘʣʝ 

ʛʣʫʙʠʥ ʚʪʦʨʠʯʥʳʝ ʢʚʘʨʮʠʪʳ, ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠʝ ʪʝʭ ʞʝ 

ʫʤʝʨʝʥʥʦ ʢʠʩʣʳʭ ʚʫʣʢʘʥʠʪʦʚ, ʠʜʝʥʪʠʯʥʳ ʧʦ ʭʘʨʘʢ-

ʪʝʨʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʥʝʠʟʤʝʥʝʥ-

ʥʳʤ ʠʣʠ ʩʣʘʙʦʠʟʤʝʥʝʥʥʳʤ ʧʦʨʦʜʘʤ. ʀʩʢʣʶʯʝʥʠʝ 

ʩʦʩʪʘʚʣʷʝʪ ʛʨʫʧʧʘ ʱʝʣʦʯʥʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

(Sr, Ba), ʪʘʢ ʢʘʢ ʚ ʧʨʦʮʝʩʩʝ ʦʢʚʘʨʮʝʚʘʥʠʷ ʧʨʦʠʩʭʦ-

ʜʠʪ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʩʪʨʦʥʮʠʷ ʠ 

ʫʤʝʥʴʰʝʥʠʝ ʙʦʣʝʝ ʱʝʣʦʯʥʦʛʦ ʙʘʨʠʷ (Sr/Ba ʤʝʥʷ-

ʝʪʩʷ ʦʪ 0,3 ʜʦ 3,0). ʅʘʙʣʶʜʘʝʪʩʷ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ 

ʧʦʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʡ ʤʝʜʠ ʠ ʮʠʥʢʘ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ɺʳʜʝʣʷʝʤʳʝ ʚ ʨʘʟʨʝʟʝ ʥʘ ʨʘʟʥʳʭ ʛʠʧʩʦʤʝʪʨʠ-

ʯʝʩʢʠʭ ʫʨʦʚʥʷʭ ʧʘʯʢʠ ʘʥʜʝʟʠʪʦʚ (4850-5210 ʠ 6100-

6800 ʤ) ʠʤʝʶʪ ʙʣʠʟʢʠʡ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʘʤʬʠʙʦʣʩʦʜʝʨʞʘ-

ʱʠʭ ʘʥʜʝʟʠʪʦʚ IY ʠ YI ʧʘʯʝʢ ʚʠʜʥʦ, ʯʪʦ ʦʥʠ ʦʪʣʠ-

ʯʘʶʪʩʷ ʣʠʰʴ ʧʦʥʠʞʝʥʥʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʙʘʨʠʷ 

ʚ ʧʦʨʦʜʘʭ ʥʠʞʥʠʭ ʯʘʩʪʝʡ ʨʘʟʨʝʟʘ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʥʳʝ ʚ ʠʥʪʝʨʚʘʣʝ ʛʣʫʙʠʥ 6100-6800 ʤ PX-PI 

ʠ PI ʘʥʜʝʟʠʪʳ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʦʩʪʘʣʴʥʳʭ ʚʫʣʢʘʥʠʪʦʚ 

ʩʨʝʜʥʝʛʦ ʩʦʩʪʘʚʘ ʨʝʟʢʦ ʧʦʥʠʞʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʢʘʣʠʷ ʠ ʧʦʚʳʰʝʥʥʳʤ ï ʩʪʨʦʥʮʠʷ, ʧʦʩʣʝʜʥʝʝ, ʧʦ-ʚʠ-

ʜʠʤʦʤʫ, ʦʙʫʩʣʦʚʣʝʥʦ ʥʘʣʠʯʠʝʤ ʚ ʜʘʥʥʳʭ ʘʥʜʝʟʠʪʘʭ 

ʙʦʣʝʝ ʦʩʥʦʚʥʦʛʦ ʧʣʘʛʠʦʢʣʘʟʘ, ʚʳʜʝʣʠʚʰʝʛʦʩʷ ʥʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʨʘʩ-

ʧʣʘʚʘ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʚ ʦʩʪʘʪʦʯʥʦʤ ʨʘʩʧʣʘʚʝ ʚʦʟ-

ʤʦʞʥʦ ʥʘʢʦʧʣʝʥʠʝ ʢʘʣʠʷ, ʧʦʚʳʰʝʥʥʳʝ ʩʦʜʝʨʞʘʥʠʷ 

ʢʦʪʦʨʦʛʦ ʠ ʬʠʢʩʠʨʫʶʪʩʷ ʚ ʘʤʬʠʙʦʣʩʦʜʝʨʞʘʱʠʭ ʘʥ-

ʜʝʟʠʪʘʭ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʠʣʠ ʩʜʝʣʘʪʴ ʚʳʚʦʜ 

ʦ ʨʝʟʢʦʤ ʦʙʲʝʜʠʥʝʥʠʠ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʨʘʙʦ-

ʪʘʥʥʳʭ ʫʯʘʩʪʢʦʚ ʧʦʨʦʜ ʱʝʣʦʯʥʳʤʠ, ʱʝʣʦʯʥʦʟʝ-

ʤʝʣʴʥʳʤʠ (ʚ ʦʩʥʦʚʥʦʤ Ba), ʭʘʣʴʢʦʬʠʣʴʥʳʤʠ (ʧʨʝ-

ʠʤʫʱʝʩʪʚʝʥʥʦ Cu ʠ Zn) ʵʣʝʤʝʥʪʘʤʠ, ʘ ʪʘʢʞʝ ʚʘʥʘ-

ʜʠʝʤ ʠ ʭʨʦʤʦʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʫʯʝʪʦʤ 

ʧʨʦʮʝʩʩʦʚ, ʜʣʷ ʘʥʜʝʟʠʪʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ 

ʧʦʚʳʰʝʥʠʷ, ʩʥʠʟʫ-ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʱʝʣʦʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʙʘʨʠʷ ʠ ʚʘʥʘʜʠʷ. 

ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚ ʨʘʟʨʝʟʝ 

ʙʘʟʘʣʴʪʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʟʘʢʦʥʦ-

ʤʝʨʥʦʩʪʷʤʠ ʠʭ ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʚ ʧʨʦ-

ʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʶʨʩʢʦʡ ʚʫʣʢʘʥʦʛʝʥʥʦʡ ʪʦʣʱʠ. 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʠʟʤʝʥʝʥʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʥʦʛʦ 

ʩʦʩʪʘʚʘ ʙʘʟʘʣʴʪʦʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʛʣʫʙʠʥʳ ʠʭ ʟʘʣʝʛʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ ʥʝʧʨʝʨʳʚʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʡ Ti, Zr,Y ʠ ʧʦʥʠʞʝʥʠʝ Sr ʠ 

Ba ʩʥʠʟʫ ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ. 

ʇʦʨʦʜʳ ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʦʡ ʬʘʮʠʠ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʜʦʣʝʨʠʪʘʤʠ ʠ ʜʠʘʙʘʟʘʤʠ, ʩʣʘʛʘʶ-

ʱʠʤʠ ʩʠʣʣʳ ʠ ʜʘʡʢʠ ʨʘʟʣʠʯʥʦʡ ʤʦʱʥʦʩʪʠ. ʇʦ ʭʘ-

ʨʘʢʪʝʨʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʷʜʘ ʵʣʝʤʝʥʪʦʚ ʤʦʞʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ ʢʦʤʘʛʤʘʪʠʯʥʦʩʪʴ ʤʠʢʨʦʜʦʣʝʨʠʪʦʚ V 

ʧʘʯʢʠ (5210-6100 ʤ) ʙʘʟʘʣʴʪʦʤ ʐ (3900-4850 ʤ) ʠ 

ʜʠʘʙʘʟʦʚ IV ʧʘʯʢʠ (4850-5210 ʤ) ï ʧʣʘʛʠʦʬʠʨʠʚʳʤ 

ʙʘʟʘʣʴʪʘʤ ʇ (3540-3900 ʤ). ʊʘʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ 

ʤʝʞʜʫ ʩʝʢʫʱʠʤʠ ʠ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʱʝʣʦʯ-

ʥʳʭ ɻ ʣʝʤʝʥʪʦʚ (K, Rb), ʪʠʪʘʥʘ ʠ ʮʠʨʢʦʥʠʷ. ʇʨʠ ʨʘʩ-

ʩʤʦʪʨʝʥʠʠ ʜʠʘʙʘʟʦʚ ʠ ʜʦʣʝʨʠʪʦʚ ʠʟ Yʇ ʧʘʯʢʠ ʧʦ-

ʨʦʜ (6800-8200 ʤ) ʠ ʙʘʟʘʣʴʪʦʚ V ʙʣʠʟʢʠ ʧʦ ʢʦʥʮʝʥ-

ʪʨʘʮʠʷʤ ʚʘʥʘʜʠʷ ʠ ʜʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʦ ʥʠʟʢʦʝ Sr/Ba 

ʦʪʥʦʰʝʥʠʝ. ʀʤʝʶʱʠʝ ʥʘʠʙʦʣʝʝ ʢʘʡʥʦʪʠʧʥʳʡ ʦʙ-

ʣʠʢ ʜʦʣʝʨʠʪʳ ʥʠʞʥʠʭ ʯʘʩʪʝʡ ʨʘʟʨʝʟʘ, ʧʦ-ʚʠʜʠ-

ʤʦʤʫ, ʩʚʷʟʘʥʳ ʩ ʧʦʟʜʥʠʤʠ ʵʪʘʧʘʤʠ ʚʫʣʢʘʥʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʧʨʦʮʝʩʩʝ ʵʚʦʣʶʮʠʠ ʢʦʪʦʨʦʡ ʧʨʦʠʩ-

ʭʦʜʠʣʦ ʥʝʧʨʝʨʳʚʥʦʝ ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʪʠ-

ʪʘʥʘ ʚ ʧʦʨʦʜʘʭ. 

ɺ ʮʝʣʦʤ ʚʩʝ ʚʫʣʢʘʥʦʛʝʥʥʳʝ ʧʦʨʦʜʳ ʦʪʥʦʩʷʪʩʷ 

ʢ ʠʟʚʝʩʪʥʢʦʛʦ-ʱʝʣʦʯʥʦʡ ʩʝʨʠʠ ʦʩʪʨʦʚʥʳʭ ʜʫʛ, ʠʩ-

ʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʧʣʘʛʠʦʬʠʨʦʚʳʝ ʙʘʟʘʣʴʪʳ 

ʚʝʨʭʥʝʡ ʧʘʯʢʠ, ʢʦʪʦʨʳʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʭ ʛʝʦʭʠ-

ʤʠʯʝʩʢʠʭ ʜʠʘʛʨʘʤʤʘʭ ʟʘʥʠʤʘʶʪ ʧʨʦʤʝʞʫʪʦʯʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʤʝʞʜʫ ʦʩʪʨʦʚʦʜʫʞʥʳʤʠ ʙʘʟʘʣʴʪʘʤʠ ʠ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ ʪʦʣʝʠʪʘʤʠ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦ-

ʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʳʩʦʢʦʛʣʠʥʦʟʝʤʠʩʪʳʝ ʙʘʟʘʣʴʪʳ 

ʨʘʟʨʝʟʘ ʉɻ-1 ʧʦ ʨʷʜʫ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʩʦʦʪʥʦʰʝʥʠʡ 

(K/ Ti, Co/ Ni) ʦʪʥʦʩʷʪʩʷ ʢ ʪʠʧʫ ʧʦʨʦʜ, ʧʨʦʤʝʞʫʪʦʯ-

ʥʦʤʫ ʤʝʞʜʫ ʪʦʣʝʠʪʘʤʠ ʠ ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʳʤʠ 

ʙʘʟʘʣʴʪʘʤʠ. ʅʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳ ʵʪʠ ʯʝʨʪʳ ʜʣʷ 

ʆI-ʈʭ-ʈI ʙʘʟʘʣʴʪʦʚ ʐ ʧʘʯʢʠ (3900-4850 ʤ). ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ ʜʣʷ ʧʦʨʦʜ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ ʩʥʠʟʫ-ʚʚʝʨʭ 
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ʧʦ ʨʘʟʨʝʟʫ ʥʘʙʣʶʜʘʝʪʩʷ ʩʤʝʥʘ ʛʫʚʝʩʪʢʦʚʦ-ʱʝʣʦʯ-

ʥʳʭ ʙʘʟʘʣʴʪʦʚ ʦʩʪʨʦʚʦʜʫʞʥʳʤʠ ʪʦʣʝʠʪʘʤʠ ʠ ʜʘʣʝʝ 

ʪʦʣʝʠʪʘʤʠ ʢʦʥʪʠʥʝʥʪʦʚ. ʇʨʠ ʵʪʦʤ, ʥʝʧʨʝʨʳʚʥʦʝ 

ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʪʠʪʘʥʘ, ʮʠʨʢʦʥʠʷ ʠ ʠʪ-

ʪʨʠʷ ʩʚʷʟʘʥʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩ ʚʧʣʘʚʣʝʥʠʝʤ ʚʩʝ ʙʦ-

ʣʝʝ ʧʝʨʝʛʨʝʪʳʭ ʤʘʛʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʂʫʨʠʥʩʢʦʡ ʚʧʘʜʠʥʳ ʥʘ ʛʣʫʙʠʥʝ 

8-10 ʢʤ ʧʨʠʧʦʜʥʷʪʳʡ ʙʣʦʢ ʟʝʤʥʦʡ ʢʦʨʳ ʧʦ ʚʝʱʝ-

ʩʪʚʝʥʥʦʤʫ ʩʦʩʪʘʚʫ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʜʝʟʠ-

ʪʘʤʠ, ʥʝ ʧʦʜʚʝʨʛʰʠʤʠʩʷ ʠʟʤʝʥʝʥʠʷʤ. 

ɺ ʦʩʥʦʚʥʦʤ ʠʟʫʯʝʥʘ ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʂʫʨʠʥ-

ʩʢʦʡ ʚʧʘʜʠʥʳ ʥʘ ʧʨʠʤʝʨʝ ʉʘʘʪʣʠʥʩʢʦʡ ʠ ʜʨʫʛʠʭ 

ʩʚʝʨʭʛʣʫʙʦʢʠʭ ʩʢʚʘʞʠʥ; ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʚʦʜʷʪʩʷ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʟʫʯʝʥʠʷ ʢʝʨʥʦʚʳʭ ʤʘʪʝ-

ʨʠʘʣʦʚ, ʦʪʦʙʨʘʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʙʫʨʝʥʠʷ ʜʦ ʛʣʫʙʠʥʳ 

8267ʤ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠ ʬʠʟʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʚʩʢʨʳʚʘʝʤʦʛʦ ʩʚʝʨʭʛʣʫʙʦʢʠʤ ʙʫʨʝʥʠʝʤ 

ʨʘʟʨʝʟʘ ʟʝʤʥʦʡ ʢʦʨʳ ʢʦʤʧʣʝʢʩʦʤ ʤʝʪʦʜʦʚ ʛʝʦʬʠʟʠ-

ʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʢʚʘʞʠʥ (ɻʀʉ) ʠ ʧʝʪʨʦʬʠ-

ʟʠʢʠ ʜʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʷʚʠʪʴ ʚʘʞʥʳʝ ʟʘʢʦʥʦ-

ʤʝʨʥʦʩʪʠ ʤʝʞʜʫ ʚʝʱʝʩʪʚʝʥʥʳʤ ʩʦʩʪʘʚʦʤ ʦʩʘʜʦʯ-

ʥʳʭ ʠ ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʚʩʢʨʳʪʳʭ 

ʩʢʚʘʞʠʥʦʡ ʠ ʠʭ ʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ [4,5]. 

ɻʣʘʚʥʳʡ ʬʦʥ ʩʦʩʪʘʚʣʷʶʪ ʢʠʩʣʳʝ ʵʬʬʫʟʠʚʳ ʩ 

ʧʦʜʯʠʥʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʘʥʜʝʟʠʪʦʚ, ʩʨʝʜʠ ʢʦʪʦ-

ʨʳʭ ʟʘʣʝʛʘʶʪ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʦʛʣʘʩʥʳʝ ʠ ʩʝʢʫʱʠʝ 

ʪʝʣʘ ʙʘʟʘʣʴʪʦʚ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʛʦʨʥʳʝ ʧʦʨʦʜʳ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʥʘ ʙʦʣʴʰʠʭ ʛʣʫʙʠʥʘʭ ʧʦʜʚʝʨʛʥʫʪʳ ʜʝʡ-

ʩʪʚʠʶ ʩʠʣ, ʚʳʟʚʘʥʥʳʭ ʨʘʟʣʠʯʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʠ 

ʭʠʤʠʯʝʩʢʠʤʠ ʷʚʣʝʥʠʷʤʠ. ʆʩʥʦʚʥʳʤʠ ʠʟ ʥʠʭ ʷʚʣʷ-

ʶʪʩʷ: ʛʝʦʩʪʘʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ, ʚʦʟʥʠʢʘʶʱʝʝ ʚ ʧʦ-

ʨʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʦʨʦʜ; ʪʝʤʧʝʨʘʪʫʨʘ, ʚʦʟʨʘʩʪʘ-

ʶʱʘʷ ʩ ʛʣʫʙʠʥʦʡ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʦʙʦʙʱʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʦ ʛʝʦʭʠʤʠʠ, ɻʀʉ ʠ ʧʝʪʨʦ-

ʬʠʟʠʢʝ ʚʫʣʢʘʥʦʛʝʥʥʫʶ ʪʦʣʱʫ ʜʦ ʛʣʫʙʠʥʳ 8000 ʤ 

ʤʦʞʥʦ ʨʘʩʯʣʝʥʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʠʥʪʝʨʚʘʣʦʚ [6] ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʝʱʝʩʪʚʝʥʥʳʤ ʩʦʩʪʘʚʦʤ ʧʦʨʦʜ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʦʧʨʝʜʝʣʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʢʦ-

ʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʦʪʜʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʧʨʦ-

ʚʝʜʝʥʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʠ ʛʝʦʭʠʤʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʦʪʜʝʣʴʥʳʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʧʦʨʦʜ ʠ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʠʟʫʯʝʥʘ ʠʭ ʚʳ-

ʜʝʨʞʘʥʥʦʩʪʴ ʧʦ ʨʝʛʠʦʥʫ. 

ʋʩʪʘʥʦʚʣʝʥʳ ʧʘʨʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʬʠ-

ʟʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʨʘʟʥʦʚʠʜ-

ʥʦʩʪʝʡ ʧʦʨʦʜ, ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʬʠʟʠʯʝʩʢʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʠ ʚʝʱʝʩʪʚʝʥʥʳʤ ʩʦʩʪʘʚʦʤ. 
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ɸʟʝʨʙʘʡʜʞʘʥʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ ʥʝʬʪʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

 

Abstract 

In this work we consider the issues justifying the effectiveness of the development of an oil and gas field in 

predicting the oil and gas potential of deep-seated horizons in the Absheron oil and gas region. Studies have shown 

that with increasing the depth of precipitation gradients of compaction of rocks are significantly reduced and at 

the same time, sufficiently high values of porosity and filtration properties of terrigenous reservoirs, favorable for 

the accumulation of oil and gas deposits and their development, remain. 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ, ʦʙʦʩʥʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʥʝʬʪʠ ʠ ʛʘʟʘ ʧʨʠ ʧʨʦʛʥʦʟʝ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʛʣʫʙʦʢʦʟʘʣʝʛʘʶʱʠʭ ʛʦʨʠʟʦʥʪʦʚ ʚ ɸʧʰʝʨʦʥʩʢʦʡ ʥʝʬʪʝʛʘʟʦ-

ʥʦʩʥʦʡ ʦʙʣʘʩʪʠ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩ ʚʦʟʨʘʩʪʘʥʠʝʤ ʛʣʫʙʠʥʳ ʦʩʘʜʢʦʚ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʤʝʥʴʰʘʶʪʩʷ ʛʨʘʜʠʝʥʪʳ ʫʧʣʦʪʥʝʥʠʷ ʧʦʨʦʜ ʠ ʧʨʠ ʵʪʦʤ ʩʦʭʨʘʥʷʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʧʦʨʠ-

ʩʪʦʩʪʠ ʠ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʪʝʨʨʠʛʝʥʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ, ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʜʣʷ ʩʢʦʧʣʝʥʠʷ ʟʘʣʝʞʝʡ 

ʥʝʬʪʠ ʠ ʛʘʟʘ ʠ ʠʭ ʨʘʟʨʘʙʦʪʢʠ. 

 

Keywords: Absheron oil and gas region, deep-lying horizons, ultra-deep wells, porosity coefficient, reservoir 

filtration properties 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɸʧʰʝʨʦʥʩʢʘʷ ʥʝʬʪʝʛʘʟʦʥʦʩʥʘʷ ʦʙʣʘʩʪʴ, ʛʣʫʙʦʢʦ ʟʘʣʝʛʘʶʱʠʝ ʛʦʨʠʟʦʥʪʳ, ʩʚʝʨʭʛʣʫ-

ʙʦʢʠʝ ʩʢʚʘʞʠʥʳ, ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʨʠʩʪʦʩʪʠ, ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʢʦʣʣʝʢʪʦʨʦʚ.  

 

ʆʩʥʦʚʥʦʡ ʬʦʥʜ ʥʝʬʪʝʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ɸʧʰʝʨʦʥʩʢʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ ʦʙʣʘʩʪʠ ʥʘʭʦʜʠʪʩʷ 

ʥʘ ʧʦʟʜʥʝʡ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ. ɼʣʷ ʪʘʢʠʭ ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʡ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ 

ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʟʨʘʙʘʪʳʚʘʝ-

ʤʳʭ ʧʣʘʩʪʦʚ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʩʧʝʢʪʠʚ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʙʦʣʝʝ ʛʣʫʙʦʢʦʟʘʣʝʛʘʶʱʠʭ ʦʪ-

ʣʦʞʝʥʠʡ ʧʘʣʝʦʛʝʥ-ʤʠʦʮʝʥʦʛʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʇʣʠʦ-

ʮʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʨʝʛʠʦ-

ʥʘʣʴʥʦ-ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ɸʧʰʝʨʦʥ-

ʩʢʦ-ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ ʦʙʣʘʩʪʠ. ʉʣʝʜʫʝʪ ʠʤʝʪʴ ʚ 

ʚʠʜʫ, ʯʪʦ ʚ ʧʨʝʜʝʣʘʭ ʵʪʦʡ ʝʜʠʥʦʡ ʬʦʨʤʘʮʠʠ ʚʳʜʝ-

ʣʷʶʪʩʷ ʟʦʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʪʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʚ ʦʪʥʦʰʝʥʠʠ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʠ ʣʠʪʦʣʦʛʠʠ. 

ɼʘʥʥʳʤʠ ʙʫʨʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʠʟʫʯʘʝʤʳʭ ʧʣʦ-

ʱʘʜʝʡ, ʧʦʟʚʦʣʠʣʦ ʩʜʝʣʘʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʧʨʠ-

ʫʨʦʯʝʥʥʦʩʪʠ ʦʪʣʦʞʝʥʠʡ ʧʨʦʜʫʢʪʠʚʥʦʡ ʪʦʣʱʠ ʢ 

ʬʣʶʚʠʘʣʴʥʳʤ, ʜʝʣʴʪʦʚʳʤ ʦʩʘʜʢʘʤ (ʧʦʜʢʠʨʤʘʢʠʥ-

ʩʢʘʷ, ʥʘʜʢʠʨʤʘʢʠʥʩʢʘʷ ʧʝʩʯʘʥʘʷ, ʩʚʠʪʘ ʧʝʨʝʨʳʚʘ ʠ 

ʯʘʩʪʠʯʥʦ ʙʘʣʘʭʘʥʩʢʘʷ ʩʚʠʪʳ). ʂ ʜʝʣʴʪʦʚʦ-ʦʟʸʨʥʳʤ 

ʦʩʘʜʢʘʤ ʦʪʥʦʩʷʪʩʷ ʦʪʣʦʞʝʥʠʷ ʢʠʨʤʘʢʠʥʩʢʦʡ ʠ ʙʘ-

ʣʘʭʘʥʩʢʦʡ ʩʚʠʪ. ʏʠʩʪʦ ʦʟʸʨʥʳʤ ʦʩʘʜʢʘʤ ʦʪʥʦʩʷʪʩʷ 

ʦʪʣʦʞʝʥʠʷ ʥʘʜʢʠʨʤʘʢʠʥʩʢʦʡ ʛʣʠʥʠʩʪʦʡ ʩʚʠʪʳ. ʂ 

ʛʣʠʥʠʩʪʳʤ ʦʪʣʦʞʝʥʠʷʤ ʦʟʸʨʥʳʭ ʬʘʮʠʡ ʦʪʥʦʩʷʪʩʷ 

ʦʪʣʦʞʝʥʠʷ ʢʠʨʤʘʢʠʥʩʢʦʡ, ʥʘʜʢʠʨʤʘʢʠʥʩʢʦʡ ʛʣʠ-

ʥʠʩʪʦʡ ʠ ʙʘʣʘʭʘʥʩʢʦʡ ʩʚʠʪ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʨʝʛʠʦʥʘʣʴʥʳʝ ʧʦʢʨʳʰʢʠ, ʩʧʦʩʦʙʥʳʝ ʫʜʝʨ-

ʞʠʚʘʪʴ ʩʢʦʧʣʝʥʠʷ ʥʝʬʪʠ, ʛʘʟʘ ʠ ʢʦʥʜʝʥʩʘʪʘ.  

ɺ ʜʘʣʴʥʝʡʰʝʡ ʧʝʨʩʧʝʢʪʠʚʝ ʧʦʠʩʢʦʚʦ-ʨʘʟʚʝ-

ʜʦʯʥʳʭ ʨʘʙʦʪ ʥʘ ʥʝʬʪʴ ʠ ʛʘʟ ʚ ɸʧʰʝʨʦʥʩʢʦʡ ʥʝʬʪʝ-

ʛʘʟʦʥʦʩʥʦʡ ʦʙʣʘʩʪʠ ʩʚʷʟʘʥʳ ʩ ʛʣʫʙʦʢʦ ʟʘʣʝʛʘʶ-

ʱʠʤʠ ʛʦʨʠʟʦʥʪʘʤʠ. ɺʘʞʥʳʤ ʢʨʠʪʝʨʠʝʤ ʧʨʠ ʧʨʦ-

ʛʥʦʟʠʨʦʚʘʥʠʠ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʛʣʫʙʦʢʦ 

ʟʘʣʝʛʘʶʱʠʭ ʛʦʨʠʟʦʥʪʦʚ ʠ ʦʙʦʩʥʦʚʘʥʠʠ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʧʦʠʩʢʦʚ ʠ ʨʘʟʨʘʙʦʪʢʠ ʚ ʥʠʭ ʥʝʬʪʠ ʠ ʛʘʟʘ ʷʚ-

ʣʷʝʪʩʷ ʦʮʝʥʢʘ ʧʦʨʦʚʦʡ ʸʤʢʦʩʪʠ ʠ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ 

ʩʚʦʡʩʪʚ ʢʦʣʣʝʢʪʦʨʦʚ ʥʘ ʙʦʣʴʰʠʭ ʛʣʫʙʠʥʘʭ.  

ʈʷʜʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [1], [2], [3] ʚʳʜʚʠʛʘʝʪʩʷ 

ʪʝʟʠʩ ʦ ʪʦʤ, ʯʪʦ ʥʘ ʙʦʣʴʰʠʭ ʛʣʫʙʠʥʘʭ, ʚʩʣʝʜʩʪʚʠʝ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʫʧʣʦʪʥʝʥʠʷ ʧʦʨʦʜ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʦʢʨʘʱʘʝʪʩʷ ʦʙʲʸʤ ʧʦʨ, ʠ ʫʭʫʜʰʘʶʪʩʷ ʬʠʣʴʪʨʘʮʠ-

ʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʢʦʣʣʝʢʪʦʨʦʚ. ʆʜʥʘʢʦ, ʚ ʵʪʦʡ ʩʚʷʟʠ 

ʧʨʦʚʦʜʠʤʳʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʣʘʙʦʨʘ-

ʪʦʨʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʝʨʥʦ-

ʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʘʥʘʣʠʟ ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʧʦ ʩʚʝʨʭʛʣʫʙʦʢʠʤ ʩʢʚʘʞʠʥʘʤ ʧʦʟʚʦʣʷʶʪ ʩʯʠʪʘʪʴ, 

ʯʪʦ ʦʙʲʸʤ ʧʦʨ ʠ ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʢʦʣʣʝʢ-

ʪʦʨʦʚ ʥʘ ʙʦʣʴʰʠʭ ʛʣʫʙʠʥʘʭ ʚʧʦʣʥʝ ʫʜʦʚʣʝʪʚʦʨʠ-

ʪʝʣʴʥʳ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʘʣʝʞʝʡ 

ʥʝʬʪʠ ʠ ʛʘʟʘ [4]. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʥʘ ʙʦʣʴʰʠʭ ʛʣʫʙʠ-

ʥʘʭ ʤʦʛʫʪ ʙʳʪʴ ʚʩʪʨʝʯʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʘʟʦ-

ʚʳʝ ʠ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʝ ʟʘʣʝʞʠ. ʀ ʜʘʞʝ ʧʨʠ ʥʝ-

ʙʦʣʴʰʦʤ ʦʙʲʸʤʝ ʧʦʨʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦʨʦʜ ʢʦʣ-

ʣʝʢʪʦʨʘ ʟʘʧʘʩʳ ʛʘʟʘ ʤʦʛʫʪ ʙʳʪʴ ʟʥʘʯʠʪʝʣʴʥʳ ʧʨʠ 

ʩʚʝʨʭʚʳʩʦʢʠʭ ʧʣʘʩʪʦʚʳʭ ʜʘʚʣʝʥʠʷʭ. ʇʨʘʢʪʠʢʘ 

ʩʚʝʨʭʛʣʫʙʦʢʦʛʦ ʙʫʨʝʥʠʷ ʢʘʢ ʟʘ ʨʫʙʝʞʦʤ, ʪʘʢ ʚ 

ɸʟʝʨʙʘʡʜʞʘʥʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦʨʦʚʳʝ ʸʤʢʦʩʪʴ ʠ 

ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʢʦʣʣʝʢʪʦʨʦʚ, ʙʣʘʛʦʧʨʠ-

ʷʪʥrʝ ʜʣʷ ʩʢʦʧʣʝʥʠʷ ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ 
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ʟʘʣʝʞʝʡ ʥʝʬʪʠ ʠ ʛʘʟʘ ʩʦʭʨʘʥʷʶʪʩʷ ʜʦ ʛʣʫʙʠʥ 7-8 ʢʤ 

ʠ ʙʦʣʝʝ.  

ʅʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ɹʫʣʣʘ-ʤʦʨʝ ʚ ʘʢʚʘʪʦʨʠʠ 

ʖʞʥʦʛʦ ʂʘʩʧʠʷ ʩ ʛʣʫʙʠʥʳ 5730-5690 ʤʝʪʨʦʚ ʠʟ 

ʪʝʨʨʠʛʝʥʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʧʨʦʜʫʢʪʠʚʥʦʡ ʪʦʣʱʠ 

ʩʨʝʜʥʝʛʦ ʧʣʠʦʮʝʥʘ (VII ʛʦʨʠʟʦʥʪ) ʧʦʣʫʯʝʥʦ 800 ʪʳ-

ʩʷʯ ʤ3 ʛʘʟʘ ʠ 300 ʪʦʥʥ ʢʦʥʜʝʥʩʘʪʘ (ʚ ʩʢʚʘʞʠʥʝ ˉ 25 

ʧʨʠ ʜʠʘʤʝʪʨʝ ʰʪʫʮʝʨʘ 15ʤʤ). ʅʘ ʵʪʦʤ ʤʝʩʪʦʨʦʞʜʝ-

ʥʠʠ ʠʟ ʪʦʛʦ ʞʝ ʛʦʨʠʟʦʥʪʘ ʨʘʙʦʯʠʡ ʜʝʙʠʪ ʩʢʚʘʞʠʥʳ 

ˉ 28 ʩʦʩʪʘʚʣʷʣ 1.5 ʤʣʥ. ʤ3 ʛʘʟʘ ʠ 500 ʪʦʥʥ ʢʦʥʜʝʥ-

ʩʘʪʘ.  

ʅʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʉʘʥʛʘʯʘʣʳ-ʤʦʨʝ ï ɼʫʚʘʥ-

ʥʳʡ-ʤʦʨʝ ï ʦ ɹʫʣʣʘ ʚ ʨʷʜʝ ʩʢʚʘʞʠʥ ʩ ʛʣʫʙʠʥʳ ʙʦʣʝʝ 

5 ʢʤ ʧʦʣʫʯʝʥʦ ʬʦʥʪʘʥʥʳʝ ʧʨʠʪʦʢʠ ʥʝʬʪʠ ʩ ʜʝʙʠʪʦʤ 

ʙʦʣʝʝ 200 ʪʦʥʥ; ʚʳʩʦʢʠʝ ʜʝʙʠʪʳ ʛʘʟʘ, ʢʦʥʜʝʥʩʘʪʘ ʠ 

ʥʝʬʪʠ ʧʦʣʫʯʝʥʳ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ɹʠʙʠ-ʵʡʙʘʪ, 

ɹʘʭʘʨ, ɹʫʣʣʘ-ʤʦʨʝ. ɻʨʘʜʠʝʥʪʳ ʧʦʨʦʚʦʛʦ ʜʘʚʣʝʥʠʷ 

ʥʘ ʙʦʣʴʰʠʭ ʛʣʫʙʠʥʘʭ ʥʘʤʥʦʛʦ ʧʨʝʚʳʰʘʶʪ ʛʠʜʨʦ-

ʩʪʘʪʠʯʝʩʢʠʡ ʛʨʘʜʠʝʥʪ, ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʪʝʨʨʠʛʝʥ-

ʥʳʭ ʢʦʣʣʝʢʪʦʨʘʭ ʘʥʦʤʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʣʘʩʪʦ-

ʚʦʛʦ ʜʘʚʣʝʥʠʷ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ, ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠ-

ʞʘʶʪʩʷ ʛʨʘʜʠʝʥʪʳ ʵʬʬʝʢʪʠʚʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʥʘ 

ʙʦʣʴʰʠʭ ʛʣʫʙʠʥʘʭ ʩʦʭʨʘʥʷʶʪʩʷ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ 

ʧʦʨʦʚʦʡ ʸʤʢʦʩʪʠ ʠ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʢʦʣ-

ʣʝʢʪʦʨʘ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ, 

ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠ ʧʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʝʦʣʦʛʠ-

ʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʷʚʣʝʥʥʳʭ ʧʨʦʤʳʰʣʝʥ-

ʥʳʭ ʩʢʦʧʣʝʥʠʡ ʥʝʬʪʠ ʠ ʛʘʟʘ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ 

ɹʠʙʠ-ʵʡʙʘʪ ʚʳʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʝ 

ʦʙʲʝʢʪʳ: ʢʘʨʙʦʥʘʪʥʳʝ (ʠʟʚʝʩʪʥʷʢʦʚʦ-ʤʝʨʛʝʣʴʥʳʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʥʠʞʥʝʛʦ ʧʘʣʝʦʛʝʥʘ); ʧʝʩʯʘʥʦ-ʘʣʝʚʨʠ-

ʪʦʚʳʝ ʠ ʧʝʩʯʘʥʦ-ʤʝʨʛʝʣʴʥʳʝ; ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦ-

ʥʘʪʥʳʝ ʠ ʧʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʦʚʳʝ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʦʙʦʙ-

ʱʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ [5] ʩʜʝʣʘʥʦ ʟʘ-

ʢʣʯʁʝʥʠʝ, ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʧʰʝʨʦʥʩʢʦʛʦ 

ʧʦʣʫʦʩʪʨʦʚʘ ʠ ʧʨʠʤʦʨʩʢʠʭ ʫʯʘʩʪʢʘʭ ʧʝʩʯʘʥʦʝ ʦʪʣʦ-

ʞʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʡ ʪʦʣʱʠ ʠʤʝʶʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 

ʣʫʯʰʠʭ ʢʦʣʣʝʢʪʦʨʦʚ ʢʣʘʩʩʦʚ A ʠ B. ʂʦʣʣʝʢʪʦʨʳ 

ɸʧʰʝʨʦʥʩʢʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ ʦʙʣʘʩʪʠ ʦʙʣʘʜʘʶʪ 

ʵʬʬʝʢʪʠʚʥʦʡ ʸʤʢʦʩʪʴʶ ʙʦʣʝʝ 15 % ʠ ʧʦʜʘʚʣʷʶʱʝʝ 

ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʢʦʣʣʝʢʪʦʨʦʚ ʥʝʬʪʠ ʠ ʛʘʟʘ ʦʪʥʦ-

ʩʷʪʩʷ ʢ ʢʦʣʣʝʢʪʦʨʘʤ ʛʨʫʧʧʳ ɸ, ʠʩʢʣʶʯʝʥʠʝʤ ʩʦ-

ʩʪʘʚʣʷʝʪ ʧʦʨʦʜʳ ʢʠʨʤʘʢʠʥʩʢʦʡ, ʥʘʜʢʠʨʤʘʢʠʥ-

ʩʢʦʡʛʣʠʥʠʩʪʦʡ, ʩʘʙʫʥʯʠʥʩʢʦʡ ʠ ʩʫʨʘʭʘʥʩʢʦʡ ʩʚʠʪ, 

ʢʦʪʦʨʳʝ ʧʦ ʟʥʘʯʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʡ ʧʦʨʠʩʪʦʩʪʠ ʯʘ-

ʩʪʦ ʦʪʥʦʩʷʪʩʷ ʢ ʢʦʣʣʝʢʪʦʨʘʤ ʛʨʫʧʧʳ B. 

ʉ ʮʝʣʴʶ ʦʮʝʥʢʠ ʧʦʨʠʩʪʦʩʪʠ ʠ ʧʨʦʥʠʮʘʝʤʦʩʪʠ 

ʧʦʨʦʜ ʢʦʣʣʝʢʪʦʨʦʚ ʧʨʦʜʫʢʪʠʚʥʦʡ ʪʦʣʱʠ ʙʳʣʠ ʦʙ-

ʨʘʙʦʪʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʦʚ ʢʝʨʥʦʚ, ʦʪʦʙʨʘʥʥʳʭ 

ʥʘ ʨʘʟʚʝʜʦʯʥʳʭ ʧʣʦʱʘʜʷʭ ɹʠʙʠ-ʕʡʙʘʪ ʠ ʂʘʨʘ-

ʯʫʭʫʨ-ɿʳʭ ʚʝʨʦʷʪʥʦʩʪʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. 

ɻʣʫʙʠʥʳ ʦʪʙʦʨʘ ʢʝʨʥʦʚ ʦʭʚʘʪʳʚʘʶʪ ʠʥʪʝʨʚʘʣʳ 

ʛʣʫʙʠʥ ʜʦ 6000ʤ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʝʨʦʷʪʥʦʩʪʥʦ-

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʘ ʦʮʝʥʢʘ ʪʝʩʥʦʪʳ 

ʩʚʷʟʠ (ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ) ʤʝʞʜʫ ʧʦʨʠʩʪʦ-

ʩʪʠ ʦʪʜʝʣʴʥʳʭ ʪʠʧʦʚ ʧʦʨʦʜ ʩ ʛʣʫʙʠʥʦʡ ʠʭ ʟʘʣʝʛʘ-

ʥʠʷ, ʚʳʯʠʩʣʝʥʳ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʩ ʦʮʝʥ-

ʢʦʡ ʩʪʝʧʝʥʠ ʠʭ ʜʦʩʪʦʚʝʨʥʦʩʪʠ: ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʦʪ-

ʥʦʰʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ʧʨʝʜʝʣʘʭ 

0.98-0.63, ʯʪʦ ʜʘʸʪ ʥʘʤ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ ʦ ʪʝʩʥʦʡ 

ʩʚʷʟʠ ʤʝʞʜʫ ʧʦʨʠʩʪʦʩʪʴʶ  

ʇʣʦ-

ʱʘʜʴ 

ʊʠʧʳ ʧʦ-

ʨʦʜ 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʢʦʨʨʝʣʷʮʠʠ 

ʂʦʨʨʝʣʷʮʠʦʥ-

ʥʦʝ ʦʪʥʦʰʝ-

ʥʠʝ 

ʉʨʝʜʥʝʢʚʘʜ-

ʨʘʪʠʯʥʘʷ 

ʦʰʠʙʢʘ 

ʋʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ 

ɹ
ʠ
ʙ
ʠ

-ʵ
ʡ
ʙ
ʘ
ʪ
,
 
ʂ
ʘ
ʨ
ʘ
-

ʯ
ʫ
ʭ
ʫ
ʨ

-ɿ
ʳ
ʭ 

ʇʝʩʢʠ 0.850 0.98 0.030 ˗̐ πȢρχ πȢρς̆ Ȣ  ̊

ɸʣʝʚʨʦ-

ʣʠʪr 
0.720 0.83 0.080 

˗̐ πȢςω πȢτ ρπ  ̊(ʜʦ 

ʛʣ.3000 ʤ) 

    
˗̐ πȢρς πȢτÅ Ȣ ( 

(ʥʠʞʝ 3000ʤ) 

ɻʣʠʥʳ 0.560 0.63 0.030 ˗̐ πȢρσ πȢρυÅ Ȣ ( 

ʧʦʨʦʜ ʠ ʛʣʫʙʠʥʦʡ ʠʭ ʟʘʣʝʛʘʥʠʷ (ʊʘʙʣʠʮʘ ˉ 1).ɺʳ-

ʯʠʩʣʝʥʠʝ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ ʊʘʙʣʠʮʘ ˉ 1 ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ 

ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʨʠʩʪʦʩʪʠ ʚ ʠʥʪʝʨʚʘ-

ʣʘʭ 50 ʠ 200 ʤʝʪʨʦʚ ʠ ʧʦʩʪʨʦʝʥʳ ʢʨʠʚʳʝ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʨʠʩʪʦʩʪʠ ʧʝʩʯʘʥʳʭ, ʘʣʝʚʨʠʪʦ-

ʚʳʭ ʠ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ ʦʪ ʛʣʫʙʠʥʳ ʠʭ ʟʘʣʝʛʘʥʠʷ 

(ʨʠʩ.1). 

ʀʟʫʯʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ, ʤʝʞʜʫ ʢʦʵʬʬʠ-

ʮʠʝʥʪʦʤ ʧʦʨʠʩʪʦʩʪʠ ʠ ʛʣʫʙʠʥʦʡ ʂʧ=f(H) ʩʜʝʣʘʝʤ 

ʟʘʢʣʶʯʝʥʠʝ, ʯʪʦ ʦʥʠ ʚʩʝ ʠʜʝʥʪʠʯʥʳ ʠ ʦʪʨʘʞʘʶʪ ʟʘ-

ʢʦʥʦʤʝʨʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʛʨʘʜʠʝʥʪʘ ʫʧʣʦʪʥʝʥʠʷ 

ʪʝʨʨʠʛʝʥʥʳʭ ʧʦʨʦʜ ʩ ʛʣʫʙʠʥʦʡ ʠʭ ʧʦʛʨʫʞʝʥʠʷ. 
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ʈʠʩ.1 ʀʟʤʝʥʝʥʠʝ ʧʦʨʠʩʪʦʩʪʠ ʪʝʨʨʠʛʝʥʥʳʭ ʧʦʨʦʜ ʧʨʦʜʫʢʪʠʚʥʦʡ ʪʦʣʱʠ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʩ ʛʣʫʙʠʥʦʡ. 

 

ʋʤʝʥʴʰʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʨʠʩʪʦʩʪʠ ʧʝʩ-

ʯʘʥʦ-ʘʣʝʚʨʠʪʦʚʳʭ ʠ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʠʭ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʫʧʣʦʪʥʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦ ʧʨʦʠʩ-

ʭʦʜʠʪ ʩ ʛʣʫʙʠʥʳ 3000-3500 ʤʝʪʨʦʚ, ʘ ʥʠʞʝ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʟʘʤʝʜʣʷʝʪʩʷ ʪʝʤʧ ʫʧʣʦʪʥʝʥʠʷ ʧʦʨʦʜ ʠ ʩʫʱʝ-

ʩʪʚʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʧʦʨʠʩʪʦʩʪʠ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. 

ʀʩʭʦʜʷ ʠʟ ʘʥʘʣʠʟʦʚ, ʧʨʦʚʝʜʝʥʥʳʤʠ ʥʘʤʠ, ʩʣʝ-

ʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʥʠʞʥʠʡ ʧʨʝʜʝʣ ʛʣʫʙʠʥ ʤʝʭʘ-

ʥʠʯʝʩʢʦʛʦ ʫʧʣʦʪʥʝʥʠʷ ʧʦʨʦʜ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝ-

ʣʦʛʦ ʨʷʜʘ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ (ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʪʨʦʝʥʠʷ ʨʘʡʦʥʘ, ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦ-

ʨʦʜ, ʩʦʩʪʘʚʘ ʮʝʤʝʥʪʘ ʠ ʜʨ.) ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʠʥ-

ʪʝʨʚʘʣʘʭ 2500-4000 ʤʝʪʨʦʚ. ʋʧʣʦʪʥʝʥʠʝ ʧʝʩʯʘʥʳʭ 

ʧʦʨʦʜ ɸʧʰʝʨʦʥʩʢʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ ʦʙʣʘʩʪʠ ʜʦ 

ʛʣʫʙʠʥʳ 5000 ʤʝʪʨʦʚ, ʚʩʣʝʜʩʪʚʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʫʧʣʦʪʥʷʶʪʩʷ ʥʘ 41.7%, ʯʪʦ ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ ʫʤʝʥʴʰʝʥʠʶ ʧʦʨʠʩʪʦʩʪʠ ʥʘ 12.5%.  
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ʍʘʢʦʥʦʚʘ ʀ.ɹ. 

ʢʘʥʜʠʜʘʪ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʛʨʘʞʜʘʥʩʢʦʛʦ ʠ ʘʨʙʠʪʨʘʞʥʦʛʦ ʧʨʦʮʝʩʩʘ  

ʶʨʠʜʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ɸʜʳʛʝʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʐʘʜʞʝ ʄ.ɻ. 

ʢʘʥʜʠʜʘʪ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʛʨʘʞʜʘʥʩʢʦʛʦ ʠ ʘʨʙʠʪʨʘʞʥʦʛʦ ʧʨʦʮʝʩʩʘ  

ʶʨʠʜʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ɸʜʳʛʝʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʍʘʩʘʥʦʚʘ ʉ.ɻ. 

ʢʘʥʜʠʜʘʪ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʫʛʦʣʦʚʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʢʨʠʤʠʥʘʣʠʩʪʠʢʠ  

ʶʨʠʜʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ɸʜʳʛʝʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

 

Abstract 

The article deals with the identification of features and problems of concluding a labor contract by minors, as 

well as the development of ways to solve these problems. 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʠʜʝʪ ʨʝʯʴ ʦ ʚʳʷʚʣʝʥʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʧʨʦʙʣʝʤ ʟʘʢʣʶʯʝʥʠʷ ʪʨʫʜʦʚʦʛʦ ʜʦʛʦʚʦʨʘ ʥʝʩʦʚʝʨʰʝʥ-

ʥʦʣʝʪʥʠʤʠ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʘ ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʵʪʠʭ ʧʨʦʙʣʝʤ. 

 

Keywords: minor, labor contract, age, labor rights. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʡ, ʪʨʫʜʦʚʦʡ ʜʦʛʦʚʦʨ, ʚʦʟʨʘʩʪ, ʪʨʫʜʦʚʳʝ ʧʨʘʚʘ. 

 

ʇʨʦʙʣʝʤʘ ʟʘʢʣʶʯʝʥʠʷ ʪʨʫʜʦʚʳʭ ʜʦʛʦʚʦʨʦʚ ʩ 

ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʤʠ ʢʘʩʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʜʝʪʝʡ, 

ʢʦʪʦʨʳʝ ʭʦʪʷʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʟʘʨʘʙʘʪʳʚʘʪʴ ʥʘ 

ʩʚʦʠ ʣʠʯʥʳʝ ʥʫʞʜʳ, ʥʦ ʠ ʨʘʙʦʪʦʜʘʪʝʣʝʡ, ʢ ʢʦʪʦʨʳʤ 

ʦʥʠ ʧʨʠʭʦʜʷʪ.ʆʙʫʩʣʦʚʣʝʥʦ ʵʪʦ ʪʝʤ, ʯʪʦ, ʚʦ-ʧʝʨʚʳʭ, 

ʵʪʦ ʧʦʚʳʰʝʥʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʧʦ 

ʩʦʙʣʶʜʝʥʠʶ ʥʦʨʤ ʪʨʫʜʦʚʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, 

ʦʭʨʘʥʘ ʪʨʫʜʘ ʧʦʜʨʦʩʪʢʦʚ, ʚʦ-ʚʪʦʨʳʭ, ʦʛʨʘʥʠʯʝʥʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪʦʜʘʪʝʣʝʡ, ʦʩʦʙʝʥʥʦ ʚ ʦʪʜʘʣʸʥʥʳʭ 

ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʘʭ ʨʘʡʦʥʘ, ʘ ʪʦ ʠ ʚʦʚʩʝ ʠʭ ʦʪʩʫʪ-

ʩʪʚʠʝ, ʢʨʦʤʝ ʫʯʨʝʞʜʝʥʠʡ ʙʶʜʞʝʪʥʦʡ ʩʬʝʨʳ, ʚ-ʪʨʝ-

ʪʴʠʭ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʪʨʫʜʦʚʦʝ ʚʦʩʧʠʪʘʥʠʝ ʫ 

ʧʦʜʨʦʩʪʢʦʚ ʦʪʩʫʪʩʪʚʫʝʪ. ɽʩʣʠ ʩʨʘʚʥʠʚʘʪʴ ʥʘʰʠ ʜʥʠ 

ʠ ʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ, ʪʦ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʩʦ-

ʚʝʪʩʢʦʝ ʚʨʝʤʷ ʚʦʩʧʠʪʘʥʠʶ ʧʨʠʜʘʚʘʣʦʩʴ ʙʦʣʴʰʦʝ 

ʟʥʘʯʝʥʠʝ, ʩʦʟʜʘʚʘʣʠʩʴ ʩʧʝʮʠʘʣʴʥʳʝ ʪʨʫʜʦʚʳʝ ʣʘ-

ʛʝʨʷ, ʯʪʦ ʥʝʣʴʟʷ ʩʢʘʟʘʪʴ ʧʨʦ ʩʝʛʦʜʥʷʰʥʠʝ ʜʥʠ, ʩʠ-

ʩʪʝʤʘ ʨʘʟʨʫʰʝʥʘ. 

ʎʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ ʚʳʷʚʣʝʥʠʝ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʧʨʦʙʣʝʤ ʟʘʢʣʶʯʝʥʠʷ ʪʨʫʜʦʚʦʛʦ ʜʦ-

ʛʦʚʦʨʘ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʤʠ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʘ 

ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʵʪʠʭ ʧʨʦʙʣʝʤ. 

ʀʪʘʢ, ʩʦʛʣʘʩʥʦ ʧ. 1 ʩʪ. 32 ʂʦʥʚʝʥʮʠʠ ʦ ʧʨʘʚʘʭ 

ʨʝʙʝʥʢʘ ʛʦʩʫʜʘʨʩʪʚʘ - ʫʯʘʩʪʥʠʢʠ ʧʨʠʟʥʘʶʪ ʧʨʘʚʦ 

ʨʝʙʝʥʢʘ ʥʘ ʟʘʱʠʪʫ ʦʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʠ ʚʳʧʦʣʥʝʥʠʷ ʣʶʙʦʡ ʨʘʙʦʪʳ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʧʨʝʜ-

ʩʪʘʚʣʷʪʴ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʝʛʦ ʟʜʦʨʦʚʴʷ ʠʣʠ ʩʣʫʞʠʪʴ 

ʧʨʝʧʷʪʩʪʚʠʝʤ ʚ ʧʦʣʫʯʝʥʠʠ ʠʤ ʦʙʨʘʟʦʚʘʥʠʷ, ʣʠʙʦ 

ʥʘʥʦʩʠʪʴ ʫʱʝʨʙ ʝʛʦ ʟʜʦʨʦʚʴʶ ʠ ʬʠʟʠʯʝʩʢʦʤʫ, ʫʤ-

ʩʪʚʝʥʥʦʤʫ, ʜʫʭʦʚʥʦʤʫ, ʤʦʨʘʣʴʥʦʤʫ ʠ ʩʦʮʠʘʣʴʥʦʤʫ 

ʨʘʟʚʠʪʠʶ[1]. 

ʇʨʠ ʵʪʦʤ ʩʦʛʣʘʩʥʦ ʂʦʥʚʝʥʮʠʠ ʠ ʌʝʜʝʨʘʣʴʥʦʛʦ 

ʟʘʢʦʥʘ çʆʙ ʦʩʥʦʚʥʳʭ ʛʘʨʘʥʪʠʷʭ ʧʨʘʚ ʨʝʙʝʥʢʘ ʚ ʈʌè 

ʨʝʙʝʥʢʦʤ ʷʚʣʷʝʪʩʷ ʢʘʞʜʦʝ ʯʝʣʦʚʝʯʝʩʢʦʝ ʩʫʱʝʩʪʚʦ 

ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʠʤ 18-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ[2]. 

ʇʦʨʷʜʦʢ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʛʘʨʘʥ-

ʪʠʡ, ʫʩʣʦʚʠʷ ʨʝʘʣʠʟʘʮʠʠ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʤʠ 

ʩʚʦʠʭ ʪʨʫʜʦʚʳʭ ʧʨʘʚ ʠ ʧʨʘʚ ʚ ʦʙʣʘʩʪʠ ʟʘʥʷʪʦʩʪʠ 

ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʪʘʪʴʷʭ ʊʂ 

ʈʌ.  

ɺ ʨʦʩʩʠʡʩʢʦʤ ʥʘʮʠʦʥʘʣʴʥʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ 

ʚʦʧʨʦʩ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʨʘʩʪʘ, ʩ ʢʦʪʦʨʦʛʦ ʜʦʧʫʩʢʘ-

ʝʪʩʷ ʟʘʢʣʶʯʝʥʠʝ ʪʨʫʜʦʚʦʛʦ ʜʦʛʦʚʦʨʘ, ʨʝʰʝʥ ʚ ʩʪ. 63 

ʊʂ ʈʌ. ɺ ʯ. 1 ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʘ-

ʢʣʶʯʝʥʠʝ ʪʨʫʜʦʚʦʛʦ ʜʦʛʦʚʦʨʘʜʦʧʫʩʢʘʝʪʩʷ ʩ ʣʠ-

ʮʘʤʠ, ʜʦʩʪʠʛʰʠʤʠ ʚʦʟʨʘʩʪʘ 16 ʣʝʪ. 

ʉʚʦʝʦʙʨʘʟʥʳʡ çʬʠʣʴʪʨè ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʯ. 1 

ʩʪ. 63 ʊʂ ʈʌ ʫʩʪʘʥʦʚʣʝʥ ʚ ʩʪ. 265 ʪʦʛʦ ʞʝ ʂʦʜʝʢʩʘ: 

ʚ ʥʝʡ ʦʧʨʝʜʝʣʝʥʳ ʨʘʙʦʪʳ, ʥʘ ʢʦʪʦʨʳʭ ʨʘʙʦʪʦʜʘ-

ʪʝʣʶ ʟʘʧʨʝʱʝʥʦ ʧʨʠʤʝʥʷʪʴ ʪʨʫʜ ʣʠʮ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 
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18 ʣʝʪ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʨʫʜʦʚʳʝ ʜʦʛʦʚʦʨʳ ʜʣʷ ʚʳ-

ʧʦʣʥʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʨʘʙʦʪ ʤʦʛʫʪ ʟʘʢʣʶʯʘʪʴʩʷ 

ʪʦʣʴʢʦ ʣʠʮʘʤʠ, ʜʦʩʪʠʛʰʠʤʠ ʚʦʟʨʘʩʪʘ 18 ʣʝʪ. 

ʆʛʨʘʥʠʯʝʥʠʝ ʧʦ ʚʦʟʨʘʩʪʫʥʘ ʟʘʢʣʶʯʝʥʠʝʪʨʫʜʦ-

ʚʦʛʦ ʜʦʛʦʚʦʨʘ ʦ ʚʳʧʦʣʥʝʥʠʠ ʪʨʫʜʦʚʦʡ ʬʫʥʢʮʠʠ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʦʜʝʨʞʘʪʩʷ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʚ ʊʂ ʈʌ: 

Å ʩʦʛʣʘʩʥʦ ʯ. 6 ʩʪ. 282 ʂʦʜʝʢʩʘ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ 

ʨʘʙʦʪʘ ʧʦ ʩʦʚʤʝʩʪʠʪʝʣʴʩʪʚʫ ʣʠʮ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 18 

ʣʝʪ; 

Å ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪ. 298 ʂʦʜʝʢʩʘ ʢ ʨʘʙʦʪʘʤ, 

ʚʳʧʦʣʥʷʝʤʳʤ ʚʘʭʪʦʚʳʤ ʤʝʪʦʜʦʤ, ʥʝ ʤʦʛʫʪ ʧʨʠʚʣʝ-

ʢʘʪʴʩʷ ʨʘʙʦʪʥʠʢʠ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 18 ʣʝʪ; 

Å ʢʘʢ ʩʣʝʜʫʝʪ ʠʟ ʯ. 2 ʩʪ. 342 ʂʦʜʝʢʩʘ, ʨʘʙʦʪʥʠ-

ʢʦʤ ʨʝʣʠʛʠʦʟʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʣʠʮʦ, ʜʦ-

ʩʪʠʛʰʝʝ ʚʦʟʨʘʩʪʘ 18 ʣʝʪ, ʟʘʢʣʶʯʠʚʰʝʝ ʪʨʫʜʦʚʦʡ ʜʦ-

ʛʦʚʦʨ. 

ɼʦʧʫʩʢʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʚʦʟʨʘʩʪʘ, ʩ ʢʦʪʦʨʦʛʦ 

ʣʠʮʦ ʚʧʨʘʚʝ ʚʳʩʪʫʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʩʪʦʨʦʥʳ ʪʨʫʜʦ-

ʚʦʛʦ ʜʦʛʦʚʦʨʘ. ʉʦʛʣʘʩʥʦ ʠ. 2 ʩʪ. 63 ʊʂ ʈʌ ʪʨʫʜʦʚʦʡ 

ʜʦʛʦʚʦʨ ʤʦʛʫʪ ʟʘʢʣʶʯʘʪʴ ʣʠʮʘ, ʜʦʩʪʠʛʰʠʝ ʚʦʟʨʘʩʪʘ 

15 ʣʝʪ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʣʝʛʢʦʛʦ ʪʨʫʜʘ, ʥʝ ʧʨʠʯʠʥʷ-

ʶʱʝʛʦ ʚʨʝʜʘ ʠʭ ʟʜʦʨʦʚʴʶ. 

ʂʨʦʤʝ ʪʦʛʦ, ʟʘʢʦʥʦʤ ʧʨʝʜʫʩʤʦʪʨʝʥʦ, ʯʪʦ ʩ ʩʦ-

ʛʣʘʩʠʷ ʦʜʥʦʛʦ ʠʟ ʨʦʜʠʪʝʣʝʡ (ʧʦʧʝʯʠʪʝʣʷ) ʠ ʦʨʛʘʥʘ 

ʦʧʝʢʠ ʠ ʧʦʧʝʯʠʪʝʣʴʩʪʚʘ ʪʨʫʜʦʚʦʡ ʜʦʛʦʚʦʨ ʤʦʞʝʪ 

ʙʳʪʴ ʟʘʢʣʶʯʝʥ ʩ ʫʯʘʱʠʤʠʩʷ, ʜʦʩʪʠʛʰʠʤʠ ʚʦʟʨʘʩʪʘ 

14 ʣʝʪ,ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʚ ʩʚʦʙʦʜʥʦʝ ʦʪ ʫʯʝʙʳ ʚʨʝʤʷ 

ʣʝʛʢʦʛʦ ʪʨʫʜʘ, ʥʝ ʧʨʠʯʠʥʷʶʱʝʛʦ ʚʨʝʜʘ ʝʛʦ ʟʜʦʨʦ-

ʚʴʶ ʠ ʥʝ ʥʘʨʫʰʘʶʱʝʛʦ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ (ʧ. 3 ʩʪ. 

63 ʊʂ ʈʌ). ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘ 

ʪʦ, ʯʪʦ ʪʨʫʜʦʚʦʡ ʜʦʛʦʚʦʨ ʤʦʞʝʪ ʙʳʪʴ ʟʘʢʣʶʯʝʥ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʪʦʣʴʢʦ ʣʝʛʢʦʛʦ ʪʨʫʜʘ ʠ ʪʦʣʴʢʦ ʚ ʩʚʦ-

ʙʦʜʥʦʝ ʦʪ ʫʯʝʙʳ ʚʨʝʤʷ[3].  

ɺ ʦʨʛʘʥʠʟʘʮʠʷʭ ʢʠʥʝʤʘʪʦʛʨʘʬʠʠ, ʪʝʘʪʨʘʭ, ʪʝ-

ʘʪʨʘʣʴʥʳʭ ʠ ʢʦʥʮʝʨʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʮʠʨʢʘʭ ʜʦ-

ʧʫʩʢʘʝʪʩʷ ʩ ʩʦʛʣʘʩʠʷ ʦʜʥʦʛʦ ʠʟ ʨʦʜʠʪʝʣʝʡ (ʦʧʝʢʫʥʘ) 

ʠ ʨʘʟʨʝʰʝʥʠʷ ʦʨʛʘʥʘ ʦʧʝʢʠ ʠ ʧʦʧʝʯʠʪʝʣʴʩʪʚʘ ʟʘ-

ʢʣʶʯʝʥʠʝ ʪʨʫʜʦʚʦʛʦ ʜʦʛʦʚʦʨʘ ʩ ʣʠʮʘʤʠ, ʥʝ ʜʦʩʪʠʛ-

ʰʠʤʠ ʚʦʟʨʘʩʪʘ 14 ʣʝʪ, ʜʣʷ ʫʯʘʩʪʠʷ ʚ ʩʦʟʜʘʥʠʠ ʠ 

(ʠʣʠ) ʠʩʧʦʣʥʝʥʠʠ (ʵʢʩʧʦʥʠʨʦʚʘʥʠʠ) ʧʨʦʠʟʚʝʜʝʥʠʡ 

ʙʝʟ ʫʱʝʨʙʘ ʟʜʦʨʦʚʴʶ ʠ ʥʨʘʚʩʪʚʝʥʥʦʤʫ ʨʘʟʚʠʪʠʶ.  

ʆʛʨʘʥʠʯʝʥʠʝ ʧʨʘʚ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ ʧʨʠ 

ʟʘʢʣʶʯʝʥʠʠ ʪʨʫʜʦʚʦʛʦ ʜʦʛʦʚʦʨʘ ʟʘʧʨʝʱʘʝʪʩʷ ʟʘʢʦ-

ʥʦʤ. ʊʘʢʦʡ ʚʳʚʦʜ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʠʩʭʦʜʷ ʠʟ ʥʦʨʤʳ 

ʊʂ ʈʌ, ʢʦʪʦʨʘʷ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʟʘʧʨʝʱʘʝʪʩʷ 

ʥʝʦʙʦʩʥʦʚʘʥʥʳʡ ʦʪʢʘʟ ʚ ʟʘʢʣʶʯʝʥʠʠ ʪʨʫʜʦʚʦʛʦ ʜʦ-

ʛʦʚʦʨʘ. 

ʆʪʢʘʟ ʚ ʟʘʢʣʶʯʝʥʠʠ ʪʨʫʜʦʚʦʛʦ ʜʦʛʦʚʦʨʘ ʤʦʞʝʪ 

ʙʳʪʴ ʦʙʞʘʣʦʚʘʥ ʚ ʩʫʜʝ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʵʪʠ ʥʦʨʤʳ 

ʜʘʶʪ ʰʘʥʩ ʧʦʜʨʦʩʪʢʫ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʥʘ ʨʳʥʢʝ 

ʪʨʫʜʘ ʩ ʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʤʠ ʨʘʙʦʪʥʠʢʘʤʠ. ʉʦ-

ʛʣʘʩʥʦ ʪʨʫʜʦʚʦʤʫ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ ʢ ʪʘʢʠʤ ʜʦʢʫ-

ʤʝʥʪʘʤ ʦʪʥʦʩʷʪʩʷ: ʧʘʩʧʦʨʪ ʠʣʠ ʠʥʦʡ ʜʦʢʫʤʝʥʪ, ʫʜʦ-

ʩʪʦʚʝʨʷʶʱʠʡ ʣʠʯʥʦʩʪʴ; ʪʨʫʜʦʚʘʷ ʢʥʠʞʢʘ, ʟʘ ʠʩ-

ʢʣʶʯʝʥʠʝʤ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʪʨʫʜʦʚʦʡ ʜʦʛʦʚʦʨ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚʧʝʨʚʳʝ; ʩʪʨʘʭʦʚʦʝ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʛʦʩ-

ʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʝʥʩʠʦʥʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ; ʜʦʢʫʤʝʥʪ 

ʚʦʠʥʩʢʦʛʦ ʫʯʝʪʘ ï ʜʣʷ ʚʦʝʥʥʦʦʙʷʟʘʥʥʳʭ ʠ ʣʠʮ, ʧʦʜ-

ʣʝʞʘʱʠʭ ʧʨʠʟʳʚʫ ʥʘ ʚʦʝʥʥʫʶ ʩʣʫʞʙʫ (ʩʪ. 65 ʊʂ 

ʈʌ). ʅʝ ʪʨʫʜʥʦ ʜʦʛʘʜʘʪʴʩʷ, ʯʪʦ ʫ ʙʦʣʴʰʠʥʩʪʚʘ 

ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ ʨʘʙʦʪʥʠʢʦʚ ʠʟ ʵʪʦʛʦ ʢʦʤ-

ʧʣʝʢʪʘ ʚ ʥʘʣʠʯʠʠ ʦʢʘʞʝʪʩʷ ʪʦʣʴʢʦ ʧʘʩʧʦʨʪ ʠʣʠ 

ʜʘʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʨʦʞʜʝʥʠʠ, ʝʩʣʠ ʨʝʯʴ ʠʜʝʪ ʦ 

ʨʘʙʦʪʥʠʢʘʭ, ʢʦʪʦʨʳʝ ʝʱʝ ʥʝ ʜʦʩʪʠʛʣʠ 14-ʣʝʪʥʝʛʦ 

ʚʦʟʨʘʩʪʘ. ʊʘʢ ʯʪʦ ʨʘʙʦʪʦʜʘʪʝʣʶ ʩʣʝʜʫʝʪ ʙʳʪʴ ʛʦʪʦ-

ʚʳʤ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʬʦʨʤʣʝʥʠʷ ʜʣʷ ʪʘʢʠʭ ʩʦ-

ʪʨʫʜʥʠʢʦʚ ʪʨʫʜʦʚʳʭ ʢʥʠʞʝʢ ʠ ʩʪʨʘʭʦʚʳʭ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚ ʧʝʥʩʠʦʥʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ[4]. 

ʂʨʦʤʝ ʪʦʛʦ, ʝʩʣʠ ʨʝʙʝʥʢʫ ʠʩʧʦʣʥʠʣʦʩʴ ʪʦʣʴʢʦ 

14 ʣʝʪ, ʪʦ ʜʣʷ ʟʘʢʣʶʯʝʥʠʷ ʪʨʫʜʦʚʦʛʦ ʜʦʛʦʚʦʨʘ ʩ ʥʠʤ 

ʥʝʦʙʭʦʜʠʤ ʜʦʢʫʤʝʥʪ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʡ ʩʦʛʣʘʩʠʝ 

ʝʛʦ ʨʦʜʠʪʝʣʝʡ (ʧʦʧʝʯʠʪʝʣʝʡ). ʇʨʠʯʝʤ ʪʨʫʜʦʚʦʝ ʟʘ-

ʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʪʨʝʙʫʝʪ ʧʦʣʫʯʝʥʠʷ ʩʦʛʣʘʩʠʷ ʣʠʰʴ 

ʦʜʥʦʛʦ ʨʦʜʠʪʝʣʷ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʚʦʟʥʠʢʘʶʪ ʦʧʨʝ-

ʜʝʣʝʥʥʳʝ ʧʨʦʪʠʚʦʨʝʯʠʷ ʠ ʧʨʦʙʣʝʤʳ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, 

ʢʦʛʜʘ ʜʚʘ ʨʦʜʠʪʝʣʷ ʥʝ ʤʦʛʫʪ ʧʨʠʡʪʠ ʢ ʝʜʠʥʦʤʫ ʨʝ-

ʰʝʥʠʶ ʧʦ ʧʦʚʦʜʫ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ ʩʚʦʝʛʦ ʨʝʙʝʥʢʘ.  

ʂ ʪʦʤʫ ʞʝ ʥʝʦʙʭʦʜʠʤʘ ʩʧʨʘʚʢʘ ʠʟ ʫʯʝʙʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ, ʧʦʜʪʚʝʨʞʜʘʶʱʘʷ ʨʘʩʧʠʩʘʥʠʝ ʫʯʝʙʥʳʭ 

ʟʘʥʷʪʠʡ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʝʛʦ ʫʯʘʱʝʛʦ-ʩ ʷ ʚ ʚʦʟ-

ʨʘʩʪʝ ʜʦ 16 ʣʝʪ. ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʜʘʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ 

ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʥʘʨʫʰʝʥʠʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʝʩʦʚʝʨʰʝʥ-

ʥʦʣʝʪʥʝʛʦ ʠ ʩʦʙʣʶʩʪʠ ʪʨʝʙʦʚʘʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴ-

ʩʪʚʘ ʦ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪʳ ʫʯʘʱʠʤʠʩʷ ʪʦʣʴʢʦ ʚ ʩʚʦ-

ʙʦʜʥʦʝ ʦʪ ʫʯʝʙʳ ʚʨʝʤʷ. 

ʉʣʝʜʫʶʱʠʡ ʜʦʢʫʤʝʥʪ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ 15-

ʣʝʪʥʠʭ ʨʘʙʦʪʥʠʢʦʚ, ï ʜʦʢʫʤʝʥʪ ʦʙ ʦʩʥʦʚʥʦʤ ʦʙʱʝʤ 

ʦʙʨʘʟʦʚʘʥʠʠ (ʘʪʪʝʩʪʘʪ) ʣʠʙʦ ʜʦʢʫʤʝʥʪ ʦʙ ʦʩʪʘʚʣʝ-

ʥʠʠ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ (ʧʨʠʢʘʟ ʦʙ 

ʦʪʯʠʩʣʝʥʠʠ). 

ʉʦʛʣʘʩʥʦ ʩʪ. 266 ʊʂ ʈʌ ʣʠʮʘ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 18 

ʣʝʪ ʧʨʠʥʠʤʘʶʪʩʷ ʥʘ ʨʘʙʦʪʫ ʪʦʣʴʢʦ ʧʦʩʣʝ ʧʨʝʜʚʘʨʠ-

ʪʝʣʴʥʦʛʦ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʩʤʦʪʨʘ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʙʦʪʦʜʘʪʝʣʴ ʦʙʷʟʘʥ ʧʦʪʨʝʙʦʚʘʪʴ 

ʧʦʤʠʤʦ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʩʧʨʘʚʢʫ ʦ ʧʨʦ-

ʭʦʞʜʝʥʠʠ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʩʤʦʪʨʘ. ʇʨʦʚʝʜʝʥʠʝ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʦʩʤʦʪʨʘ ʧʨʝʩʣʝʜʫʝʪ ʮʝʣʴ ʦʧʨʝʜʝ-

ʣʠʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʨʝʜʣʘʛʘʝʤʦʡ ʨʘʙʦʪʳ ʩʦʩʪʦʷʥʠʶ 

ʟʜʦʨʦʚʴʷ ʛʨʘʞʜʘʥʠʥʘ. 

ʇʨʠ ʨʝʰʝʥʠʠ ʚʦʧʨʦʩʘ ʦ ʩʦʦʪʚʝʪʩʪʚʠʠ ʣʠʮʘ ʠʟ-

ʙʨʘʥʥʦʡ ʠʣʠ ʚʳʧʦʣʥʷʝʤʦʡ ʠʤ ʨʘʙʦʪʝ ʚʨʘʯʠ ʨʫʢʦ-

ʚʦʜʩʪʚʫʶʪʩʷ ʧʝʨʝʯʥʷʤʠ ʤʝʜʠʮʠʥʩʢʠʭ ʧʨʦʪʠʚʦʧʦ-

ʢʘʟʘʥʠʡ. 

ʆʩʦʙʝʥʥʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʨʫʜʦʚʦʝ ʟʘ-

ʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʪʨʝʙʫʝʪ ʦʧʣʘʪʳ ʧʨʦʭʦʞʜʝʥʠʷ ʤʝʜʠ-

ʮʠʥʩʢʠʭ ʦʩʤʦʪʨʦʚ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ ʟʘ ʩʯʝʪ 

ʩʨʝʜʩʪʚ ʨʘʙʦʪʦʜʘʪʝʣʷ. ʅʝʧʨʦʭʦʞʜʝʥʠʝ ʥʝʩʦʚʝʨ-

ʰʝʥʥʦʣʝʪʥʠʤ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʤʝ-

ʜʠʮʠʥʩʢʦʛʦ ʦʩʤʦʪʨʘ ʧʨʠ ʧʨʠʝʤʝ ʥʘ ʨʘʙʦʪʫ ʩʣʫʞʠʪ 

ʦʙʦʩʥʦʚʘʥʥʳʤ ʦʪʢʘʟʦʤ ʚ ʟʘʢʣʶʯʝʥʠʠ ʩ ʥʠʤ ʪʨʫʜʦ-

ʚʦʛʦ ʜʦʛʦʚʦʨʘ, ʘ ʥʝʧʨʦʭʦʞʜʝʥʠʝ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪ-

ʥʠʤ ʨʘʙʦʪʥʠʢʦʤ ʝʞʝʛʦʜʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʦʩʤʦʪʨʘ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʫʚʘʞʠʪʝʣʴʥʳʭ ʧʨʠʯʠʥ ʷʚ-

ʣʷʝʪʩʷ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʝʛʦ ʢ ʜʠʩʮʠ-

ʧʣʠʥʘʨʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʪʩʪʨʘʥʝ-

ʥʠʷ ʦʪ ʨʘʙʦʪʳ (ʩʪ. 76 ʊʂ ʈʌ). 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʩʘʤʦʛʦ ʪʨʫʜʦʚʦʛʦ ʜʦʛʦʚʦʨʘ,ʪʦ ʦʥ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʠʩʴʤʝʥʥʦʡ ʬʦʨʤʝ, ʩʦʩʪʘʚʣʷʝʪʩʷ ʚ 

ʜʚʫʭ ʵʢʟʝʤʧʣʷʨʘʭ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʧʦʜʧʠʩʳʚʘ-

ʝʪʩʷ ʩʪʦʨʦʥʘʤʠ. ʆʜʠʥ ʵʢʟʝʤʧʣʷʨ ʧʝʨʝʜʘʝʪʩʷ ʨʘʙʦʪ-

ʥʠʢʫ, ʜʨʫʛʦʡ ʭʨʘʥʠʪʩʷ ʫ ʨʘʙʦʪʦʜʘʪʝʣʷ. ɺ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩʦ ʩʪ. 303 ʊʂ ʈʌ ʨʘʙʦʪʦʜʘʪʝʣʴ ï ʬʠʟʠʯʝʩʢʦʝ 

ʣʠʮʦ (ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴ ʙʝʟ ʦʙʨʘʟʦʚʘʥʠʷ ʶʨʠʜʠʯʝ-

ʩʢʦʛʦ ʣʠʮʘ) ʦʙʷʟʘʥ ʦʬʦʨʤʠʪʴ ʪʨʫʜʦʚʦʡ ʜʦʛʦʚʦʨ ʩ 
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ʨʘʙʦʪʥʠʢʦʤ ʚ ʧʠʩʴʤʝʥʥʦʡ ʬʦʨʤʝ ʠ ʟʘʨʝʛʠʩʪʨʠʨʦ-

ʚʘʪʴ ʵʪʦʪ ʜʦʛʦʚʦʨ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʦʨʛʘʥʝ ʤʝʩʪ-

ʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ. 

ʇʨʠʝʤ ʥʘ ʨʘʙʦʪʫ ʦʬʦʨʤʣʷʝʪʩʷ ʧʨʠʢʘʟʦʤ (ʨʘʩ-

ʧʦʨʷʞʝʥʠʝʤ) ʨʘʙʦʪʦʜʘʪʝʣʷ, ʠʟʜʘʥʥʳʤ ʥʘ ʦʩʥʦʚʘ-

ʥʠʠ ʟʘʢʣʶʯʝʥʥʦʛʦ ʪʨʫʜʦʚʦʛʦ ʜʦʛʦʚʦʨʘ.  

ʇʦʨʷʜʦʢ ʟʘʢʣʶʯʝʥʠʷ ʪʨʫʜʦʚʦʛʦ ʜʦʛʦʚʦʨʘ ʩ 

ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʤ ʠʤʝʝʪ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ. ɺʦ-

ʧʝʨʚʳʭ, ʨʘʙʦʪʦʜʘʪʝʣʴ ʥʝ ʠʤʝʝʪ ʧʨʘʚʘ ʫʩʪʘʥʘʚʣʠ-

ʚʘʪʴ ʪʘʢʦʤʫ ʨʘʙʦʪʥʠʢʫ ʠʩʧʳʪʘʪʝʣʴʥʳʡ ʩʨʦʢ. ɺʦ-

ʚʪʦʨʳʭ, ʨʘʙʦʪʦʜʘʪʝʣʶ ʥʝʣʴʟʷ ʟʘʢʣʶʯʘʪʴ ʩ ʨʘʙʦʪʥʠ-

ʢʦʤ, ʥʝ ʜʦʩʪʠʛʰʠʤ ʚʦʟʨʘʩʪʘ 18 ʣʝʪ, ʜʦʛʦʚʦʨ ʦ ʧʦʣ-

ʥʦʡ ʤʘʪʝʨʠʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. ʈʘʙʦʪʥʠʢ ʚ 

ʚʦʟʨʘʩʪʝ ʜʦ 18 ʣʝʪ ʥʝʩʝʪ ʧʦʣʥʫʶ ʤʘʪʝʨʠʘʣʴʥʫʶ ʦʪ-

ʚʝʪʩʪʚʝʥʥʦʩʪʴ ʪʦʣʴʢʦ ʚ ʫʢʘʟʘʥʥʳʭ ʟʘʢʦʥʦʤ ʩʣʫ-

ʯʘʷʭ: ʫʤʳʰʣʝʥʥʦʝ ʧʨʠʯʠʥʝʥʠʝ ʫʱʝʨʙʘ, ʧʨʠʯʠʥʝ-

ʥʠʝ ʫʱʝʨʙʘ ʚ ʩʦʩʪʦʷʥʠʠ ʘʣʢʦʛʦʣʴʥʦʛʦ, ʥʘʨʢʦʪʠʯʝ-

ʩʢʦʛʦ ʠʣʠ ʠʥʦʛʦ ʪʦʢʩʠʯʝʩʢʦʛʦ ʦʧʴʷʥʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʧʨʠʯʠʥʝʥʠʝ ʫʱʝʨʙʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʦʚʝʨʰʝʥʠʷ ʧʨʝ-

ʩʪʫʧʣʝʥʠʷ ʠʣʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʧʨʦʩʪʫʧʢʘ (ʧ. 3 

ʩʪ. 242 ʊʂ ʈʌ). 

ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ, ʚʦʟʤʦʞʥʳ ʧʫʪʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. 

 ʂ ʥʠʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

- ʉʦʟʜʘʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ ʜʣʷ 

ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ; 

- ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤ ʧʦ ʧʨʠʚʣʝʯʝʥʠʶ ʢ 

ʪʨʫʜʫ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ ʨʘʙʦʪʥʠʢʦʚ; 

- ʇʦ ʞʝʣʘʥʠʶ, ʨʘʙʦʪʦʜʘʪʝʣʠ ʤʦʛʣʠ ʙʳ ʚʳʜʝ-

ʣʷʪʴ ʥʝʩʢʦʣʴʢʦ ʨʘʙʦʯʠʭ ʤʝʩʪ ʜʣʷ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪ-

ʥʠʭ; 

- ʉʦʟʜʘʥʠʝ ʧʨʦʛʨʘʤʤ ʧʦ ʧʨʦʭʦʞʜʝʥʠʶ ʧʨʘʢʪʠʢ 

ʠ ʦʙʫʯʝʥʠʶ ʰʢʦʣʴʥʠʢʦʚ ʧʦ ʠʭ ʙʫʜʫʱʝʡ ʩʧʝʮʠʘʣʴ-

ʥʦʩʪʠ. 

ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ ʥʝʩʦʚʝʨ-

ʰʝʥʥʦʣʝʪʥʝʛʦ ʷʚʣʷʝʪʩʷ ʧʨʠʦʙʱʝʥʠʝ ʢ ʪʨʫʜʫ ʠ ʧʨʠ-

ʦʙʨʝʪʝʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʥʘʚʳʢʦʚ: ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʚ ʪʨʫʜʦʚʦʤ ʢʦʣʣʝʢʪʠʚʝ ʠ 

ʥʘʫʯʠʪʴʩʷ ʥʝʩʪʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʚʳʧʦʣʥʷʝʤʫʶ 

ʨʘʙʦʪʫ, ʯʪʦ ʚ ʙʫʜʫʱʝʤ ʥʝ ʤʘʣʦʚʘʞʥʦ ʜʣʷ ʣʶʙʦʛʦ 

ʯʝʣʦʚʝʢʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʙʣʝʤʘ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ 

ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʥʘ ʩʝʛʦ-

ʜʥʷʰʥʠʡ ʜʝʥʴ. ʂʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʨʘʙʦʪʦʜʘ-

ʪʝʣʠ ʥʝ ʧʨʠʚʣʝʢʘʶʪ ʤʦʣʦʜʳʝ ʢʘʜʨʳ ʥʘ ʩʚʦʠ ʧʨʝʜ-

ʧʨʠʷʪʠʷ, ʘ ʦʪʜʘʶʪ ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʧʳʪʥʳʤ ʨʘʙʦʪʥʠ-

ʢʦʚ ʩ ʪʨʫʜʦʚʳʤ ʩʪʘʞʝʤ. 

ʈʘʙʦʪʦʜʘʪʝʣʴ ʥʝ ʭʦʯʝʪ ʦʙʫʯʘʪʴ ʥʝʩʦʚʝʨʰʝʥʥʦ-

ʣʝʪʥʝʛʦ, ʥʝʦʧʳʪʥʦʛʦ ʨʘʙʦʪʥʠʢʘ. ɽʩʪʝʩʪʚʝʥʥʦ, ʟʘ-

ʜʘʯʘ ʨʘʙʦʪʦʜʘʪʝʣʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʫʩʣʫʛʘ ʠʣʠ 

ʧʨʦʜʫʢʪ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʢʘʯʝʩʪʚʝʥʥʦ ʠ ʧʨʦʬʝʩʩʠ-

ʦʥʘʣʴʥʦ. 

ʅʦ, ʝʩʣʠ ʥʝ ʦʙʫʯʘʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦ-

ʪʦʚʢʠ ʤʦʣʦʜʳʭ ʨʘʙʦʪʥʠʢʦʚ, ʪʦ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʪʦʡ 

ʠʣʠ ʠʥʦʡ ʦʙʣʘʩʪʠ ʨʝʟʢʦ ʩʦʢʨʘʪʠʪʴʩʷ, ʪʘʢ ʢʦʣʣʝʢʪʠʚ-

ʥʡr ʩʦʩʪʘʚ, ʩʦ ʚʨʝʤʝʥʝʤ ʥʝʦʙʭʦʜʠʤʦ ʦʙʥʦʚʣʷʪʴ ʥʦ-

ʚʳʤʠ ʧʨʦʬʝʩʩʠʦʥʘʣʘʤʠ ʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ. ɽʩʪʝ-

ʩʪʚʝʥʥʦ, ʯʪʦ ʥʦʚʳʡ ʩʦʩʪʘʚ ʥʘʜʦ ʤʥʦʛʦʤʫ ʦʙʫʯʘʪʴ, 

ʚʳʷʚʣʷʪʴ ʠ ʨʘʟʚʠʚʘʪʴ ʪʘʣʘʥʪʳ ʫ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪ-

ʥʝʛʦ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ, ʦʜʥʘʢʦ ʦʧʳʪ ʥʝ 

ʚʩʝʛʜʘ ʧʨʝʚʦʩʭʦʜʠʪ ʤʦʣʦʜʦʩʪʴ, ʧʦʪʦʤʫ ʢʘʢ ʥʝʩʦʚʝʨ-

ʰʝʥʥʦʣʝʪʥʠʝ ʛʨʘʞʜʘʥʝ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ 

ʨʘʟʚʠʚʘʶʪʩʷ, ʙʣʘʛʦʜʘʨʷ ʩʦʚʨʝʤʝʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ 

ʠ ʧʨʠʦʙʨʝʪʝʥʥʳʤ ʟʥʘʥʠʷʤ. 
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ʈɸʉʉʊʈʆʁʉʊɺ ʇʆʉʃɽ ʇɽʈɽʅɽʉɽʅʅʆɻʆ ʀʐɽʄʀʏɽʉʂʆɻʆ ʀʅʉʋʃʔʊɸ. 

 

ɻʫʜʘʨʴʷʥ ʖ.ʀ. 

ɻʋ çɼʥʝʧʨʦʧʝʪʨʦʚʩʢʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʘʢʘʜʝʤʠʷ ʄɿ ʋʢʨʘʠʥʳè 

ʂʘʬʝʜʨʘ ʥʝʚʨʦʣʦʛʠʠ ʠ ʦʬʪʘʣʴʤʦʣʦʛʠʠ 

 

Abstract 

As a result of the study, the possibilities of improving the effectiveness of the complexes of drug rehabilitation 

of patients with the effects of hemisphere ischemic stroke due to an individual approach in the selection of targeted 

correction of lipid metabolism disorders were established. When using the treatment and rehabilitation complex 

developed on this basis, a more rapid and persistent regression of cognitive disorders was observed than with the 

traditional complex treatment of this category of patients. It was shown that in patients treated with the developed 

method, restoration of lost functions in the first place of the cognitive sphere increases by 11.2% after 3 months, 

by 11,6% after 12 months compared with similar indicators of patients receiving standard protocol therapy. 

The data obtained during the study indicate that the use of instrumental and biochemical tests allows us to 

track the effectiveness of the use of rehabilitation tactics over time. It was confirmed that the greatest value in 

evaluating the effectiveness of rehabilitation measures in patients with hemispheric ischemic stroke has neurolog-

ical testing in the framework of the NIHSS, MMSE and Bartel scales. 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʫʣʫʯʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʤ-

ʧʣʝʢʩʦʚ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʷ ʙʦʣʴʥʳʭ ʩ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʛʝʤʠʩʬʝʨʥʦʛʦ ʠʰʝʤʠʯʝʩʢʦʛʦ ʠʥʩʫʣʴʪʘ 

ʟʘ ʩʯʸʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʚʳʙʦʨʝ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ ʢʦʨʨʝʢʮʠʠ ʥʘʨʫʰʝʥʠʡ ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ. 

ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʣʝʯʝʙʥʦ- ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʪʤʝʯʝʥ ʙʦʣʝʝ 

ʙʳʩʪʨʳʡ ʩʪʦʡʢʠʡ ʨʝʛʨʝʩʩ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʯʝʤ ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʤ ʢʦʤʧʣʝʢʩʥʦʤ ʣʝʯʝʥʠʠ ʜʘʥʥʦʡ 

ʢʘʪʝʛʦʨʠʠ ʧʘʮʠʝʥʪʦʚ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʫ ʙʦʣʴʥʳʭ ʧʦʣʫʯʘʚʰʠʭ ʣʝʯʝʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʩʧʦʩʦʙʦʤ ʚʦʩʩʪʘʥʦʚ-

ʣʝʥʠʝ ʫʪʨʘʯʝʥʥʳʭ ʬʫʥʢʮʠʡ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʢʦʛʥʠʪʠʚʥʦʡ ʩʬʝʨʳ ʚʦʟʨʘʩʪʘʝʪ ʯʝʨʝʟ 3 ʤʝʩʷʮʘ ʥʘ 11,2 %, ʘ 

ʯʝʨʝʟ 12 ʤʝʩʷʮʝʚ ʥʘ 11,6% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʘʮʠʝʥʪʦʚ, ʧʦʣʫʯʘʚʰʠʭ ʩʪʘʥʜʘʨʪ-

ʥʫʶ ʧʨʦʪʦʢʦʣʴʥʫʶ ʪʝʨʘʧʠʶ. 

ʇʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴ-

ʥʳʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʪʝʩʪʦʚ ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʣʝʞʠʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʡ ʪʘʢ-

ʪʠʢʠ ʚ ʜʠʥʘʤʠʢʝ. ʇʦʜʪʚʝʨʞʜʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʫ ʙʦʣʴʥʳʭ ʩ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʛʝʤʠʩʬʝʨʥʦʛʦ ʠʰʝʤʠʯʝʩʢʦʛʦ ʠʥʩʫʣʴʪʘ ʠʤʝʶʪ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʝ 

ʪʝʩʪʠʨʦʚʘʥʠʝ ʚ ʨʘʤʢʘʭ ʰʢʘʣ NIHSS, MMSE ʠ ɹʘʨʪʝʣʘ. 

 

Keywords: ischemic stroke, rehabilitation, recovery period, dyslipidemia. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʰʝʤʠʯʝʩʢʠʡ ʠʥʩʫʣʴʪ, ʨʝʘʙʠʣʠʪʘʮʠʷ, ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ, ʜʠʩʣʠʧʠʜʝʤʠʷ. 

 

ʄʝʜʠʮʠʥʩʢʘʷ ʨʝʘʙʠʣʠʪʘʮʠʷ ʙʦʣʴʥʳʭ, ʧʝʨʝʥʝʩ-

ʰʠʭ ʠʰʝʤʠʯʝʩʢʠʡ ʠʥʩʫʣʴʪ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ 

ʧʨʦʙʣʝʤʦʡ ʩʦʚʨʝʤʝʥʥʦʡ ʥʝʚʨʦʣʦʛʠʠ (1,2,3). ʀʰʝ-

ʤʠʯʝʩʢʠʡ ʠʥʩʫʣʴʪ ʬʦʨʤʠʨʫʝʪ ʥʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩ-

ʣʝʥʥʳʡ ʢʦʥʪʠʥʛʝʥʪ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʙʦʣʴʥʳʭ, 

ʠʤʝʶʱʠʭ ʫʩʪʦʡʯʠʚʫʶ ʪʝʥʜʝʥʮʠʶ ʢ ʠʥʚʘʣʠʜʠʟʘ-

ʮʠʠ. ʆʢʦʣʦ ʪʨʝʪʠ ʙʦʣʴʥʳʭ ʮʝʨʝʙʨʘʣʴʥʳʤ ʠʰʝʤʠʯʝ-

ʩʢʠʤ ʠʥʩʫʣʴʪʦʤ ʩʦʩʪʘʚʣʷʶʪ ʣʠʮʘ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ 

ʚʦʟʨʘʩʪʘ, ʥʦ ʢ ʧʦʣʥʦʮʝʥʥʦʤʫ ʪʨʫʜʫ ʚʦʟʚʨʘʱʘʶʪʩʷ 

ʣʠʰʴ ʦʢʦʣʦ 1/3 ʯʘʩʪʠ ʧʘʮʠʝʥʪʦʚ, ʧʝʨʝʥʝʩʰʠʭ ʵʪʦ 

ʟʘʙʦʣʝʚʘʥʠʝ (4,5,6). 

ʉʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʩʪʨʘ-

ʪʝʛʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ, ʩ ʦʩʪʨʳʤ 

ʥʘʨʫʰʝʥʠʝʤ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʜʦʣʞʥʘ 

ʙʳʪʴ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʡ. ʋʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʠʩʭʦʜ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʣʝ-

ʯʝʥʠʷ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʣʫʯ-

ʰʝʥʠʝʤ ʧʨʦʮʝʩʩʦʚ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʠ 

ʜʠʥʘʤʠʯʥʳʤ ʥʦʨʤʘʣʠʟʫʶʱʠʤ ʭʘʨʘʢʪʝʨʦʤ ʩʪʨʫʢ-

ʪʫʨʥʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ ʤʦʟʛʦʚʳʭ ʪʢʘʥʝʡ 

(7,8). 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʠʛʥʫʪʳʝ ʚ ʧʦ-

ʩʣʝʜʥʝʝ ʚʨʝʤʷ ʫʩʧʝʭʠ ʚ ʣʝʯʝʥʠʠ ʠʰʝʤʠʯʝʩʢʦʛʦ ʠʥ-

ʩʫʣʴʪʘ ʚ ʦʩʪʨʦʤ ʧʝʨʠʦʜʝ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʨʘʟʨʘ-

ʙʦʪʘʥʳ ʚʦʧʨʦʩʳ ʦʢʘʟʘʥʠʷ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʡ ʧʦ-

ʤʦʱʠ ʚ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʤ ʧʝʨʠʦʜʝ. ʆʜʥʠʤ ʠʟ 

ʧʫʪʝʡ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʪʝ-

ʨʘʧʠʠ ʤʦʞʝʪ ʷʚʠʪʴʩʷ ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʠ ʘʜʝʢʚʘʪʥʘʷ 

ʢʦʨʨʝʢʮʠʷ ʬʘʢʪʦʨʦʚ, ʧʦʪʝʥʮʠʨʫʶʱʠʭ ʥʝʚʨʦʛʝʥʥʳʝ 

ʧʦʩʪʠʥʩʫʣʴʪʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. 
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ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚ ʨʘʟʚʠʪʠʠ ʥʝʡʨʦʧʩʠ-

ʭʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʥʝ-

ʩʢʦʣʴʢʦ ʬʘʢʪʦʨʦʚ. 

ʉʨʝʜ ʥʠʭ ʚʳʜʝʣʷʶʪ ʜʠʩʣʠʧʠʜʝʤʠʶ (9,10). 

ʆʪʩʫʪʩʪʚʠʝ ʯʝʪʢʦʛʦ ʚʟʛʣʷʜʘ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʜʠʢʘʤʝʥʪʦʟ-

ʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʢʦʨʨʠʛʠʨʫʶʱʠʭ ʣʠʧʠʜʥʳʡ ʩʧʝʢʪʨ 

ʢʨʦʚʠ ʠ ʛʠʧʝʨʛʣʠʢʝʤʠʶ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʜʘʣʴʥʝʡʰʝʡ ʨʘʟʨʘʙʦʪʢʠ ʪʘʢʦʡ ʩʪʨʘʪʝʛʠʠ ʣʝ-

ʢʘʨʩʪʚʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʥʘʧʨʘʚ-

ʣʝʥʳ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʨʝʘʙʠʣʠʪʘʮʠʠ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʦʚʳʰʝʥʠʝ ʨʝʛʨʝʩʩʘ ʢʦ-

ʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʫ ʙʦʣʴʥʳʭ ʧʨʠʥʝʩʰʠʭ ʛʝʤʠ-

ʩʬʝʨʥʳʡ ʠʰʝʤʠʯʝʩʢʠʡ ʠʥʩʫʣʴʪ ʧʫʪʝʤ ʢʦʨʨʝʢʮʠʠ 

ʠʟʤʝʥʝʥʥʦʛʦ ʣʠʧʠʜʥʦʛʦ ʩʧʝʢʪʨʘ ʢʨʦʚʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

ɺ ʜʠʥʘʤʠʢʝ ʙʳʣʦ ʦʙʩʣʝʜʦʚʘʥʦ 57 ʙʦʣʴʥʳʭ, ʧʝ-

ʨʝʥʝʩʰʠʭ ʦʩʪʨʳʡ ʠʰʝʤʠʯʝʩʢʠʡ ʠʥʩʫʣʴʪ ʚ ʚʦʟʨʘʩʪʝ 

ʦʪ 50 ʜʦ 65 ʣʝʪ. ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʧʘʮʠʝʥʪʦʚ ʩʦʩʪʘ-

ʚʠʣ 56,1Ñ4,2 ʣʝʪ. ʉʨʝʜʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʙʳʣʦ 19 

(33,3%) ʞʝʥʱʠʥ ʠ 38 (66,7%) ʤʫʞʯʠʥ. 

ɺʧʝʨʚʳʝ ʚʦʟʥʠʢʰʠʡ ʠʰʝʤʠʯʝʩʢʠʡ ʠʥʩʫʣʴʪ ʜʠ-

ʘʛʥʦʩʪʠʨʦʚʘʥ ʫ ʚʩʝʭ ʥʘʙʣʶʜʘʝʤʳʭ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʚʢʣʶʯʘʣʠʩʴ ʙʦʣʴʥʳʝ ʩ ʧʦʣʫʰʘʨʥʳʤ ʠʥʩʫʣʴʪʦʤ 

ʢʦʨʢʦʚʳʭ ʚʝʪʚʝʡ ʩʨʝʜʥʝ ʤʦʟʛʦʚʦʡ ʘʨʪʝʨʠʠ ʩ ʥʘʣʠ-

ʯʠʝʤ ʦʜʥʦʛʦ ʦʯʘʛʘ. ʃʦʢʘʣʠʟʘʮʠʷ ʠʥʬʘʨʢʪʘ ʤʦʟʛʘ 

ʙʳʣʘ ʘʥʘʣʦʛʠʯʥʦʡ. ʆʪ ʜʝʙʶʪʘ ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʦʰʣʦ 

ʦʪ 2 ʜʦ 3 ʤʝʩʷʮʝʚ ʫ 30 (52,7%) ʠ 4 ʤʝʩʷʮʘ ʫ 27 

(47,3%) ʠʩʩʣʝʜʫʝʤʳʭ. 

ɺ ʧʨʦʮʝʩʩʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʧʨʠ ʧʦ-

ʩʪʫʧʣʝʥʠʠ ʥʘ ʣʝʯʝʥʠʝ ʩʧʫʩʪʷ 3 ʤʝʩʷʮʘ ʧʦ ʟʘʚʝʨʰʝ-

ʥʠʶ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʤʝʜʠʢʘʤʝʥʪʦʟʥʳʭ ʤʝʨʦ-

ʧʨʠʷʪʠʡ ʠ ʢʘʪʘʤʥʝʟʘ (ʯʝʨʝʟ 12 ʤʝʩʷʮʝʚ) ʧʨʦʚʦʜʠ-

ʣʦʩʴ ʢʦʤʧʣʝʢʩʥʦʝ ʢʣʠʥʠʢʦ-ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʝ 

ʦʙʩʣʝʜʦʚʘʥʠʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʠ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʤʝʪʦʜʦʚ ʧʦ ʣʦʢʘʣʴʥʦʤʫ ʤʝʜʠʮʠʥ-

ʩʢʦʤʫ ʧʨʦʪʦʢʦʣʫ. ʉ ʮʝʣʴʶ ʦʙʲʝʢʪʠʚʠʟʘʮʠʠ ʧʦʣʫ-

ʯʝʥʥʳʭ ʜʘʥʥʳʭ ʢʣʠʥʠʢʦ-ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʩʣʝ-

ʜʦʚʘʥʠʷ ʧʨʠʤʝʥʷʣʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʤʝʪʦʜʳ. 

ɼʣʷ ʦʮʝʥʢʠ ʪʷʞʝʩʪʠ ʧʨʦʷʚʣʝʥʠʡ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ 

ʜʝʬʠʮʠʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʰʢʘʣʫ 

NIHSS (National institute of Health Stroke Scholl). 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʩʪʦʷʥʠʝ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ 

ʫ ʧʦʩʪʠʥʩʫʣʴʪʥʳʭ ʙʦʣʴʥʳʭ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʩ ʧʦʤʦ-

ʱʴʶ ʦʧʨʦʩʥʠʢʘ ʰʢʘʣʳ MMSE. 

ʆʪʩʫʪʩʪʚʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʤ ʩʦ-

ʩʪʦʷʥʠʝ ʧʦ ʰʢʘʣʝ NIHSS ʦʮʝʥʠʚʘʣʘʩʴ ʚ 0 ʙʘʣʣʦʚ, 

ʪʝʨʤʠʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚ 5 ʙʘʣʣʦʚ. ʄʝʪʦʜʦʣʦʛʠʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʩʪʘ MMSE, ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʜʩʯʝʪ 

ʩʫʤʤʘʨʥʦʛʦ ʙʘʣʣʘ ʧʦ ʚʩʝʤ ʩʫʙʩʬʝʨʘʤ ʵʪʦʛʦ ʪʝʩʪʘ: 

30 ʙʘʣʣʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤ ʢʦʛʥʠ-

ʪʠʚʥʳʤ ʩʧʦʩʦʙʥʦʩʪʷʤ, ʯʝʤ ʤʝʥʴʰʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʣ-

ʣʦʚ, ʪʝʤ ʙʦʣʝʝ ʚʳʨʘʞʝʥ ʢʦʛʥʠʪʠʚʥʳʡ ʜʝʬʠʮʠʪ. 

ɺʳʷʚʣʝʥʠʝ ʫʨʦʚʥʝʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʚ ʧʦʚʩʝ-

ʜʥʝʚʥʦʡ ʞʠʟʥʠ ʩʘʤʦʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʤʦʙʠʣʴʥʦʩʪʠ 

ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʠʥʜʝʢʩʘ ɹʘʨʪʝʣʘ (Bʘrthel). 

ʆʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʙʳʪʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʘʩʩʯʠʪʳʚʘ-

ʣʘʩʴ ʧʦ ʩʫʤʤʝ ʙʘʣʣʦʚ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʫ ʙʦʣʴʥʦʛʦ ʧʦ 

ʢʘʞʜʦʤʫ ʠʟ ʨʘʟʜʝʣʦʚ ʪʝʩʪʘ. ʉʦʛʣʘʩʥʦ ʠʪʦʛʦʚʳʤ 

ʜʘʥʥʳʤ ʰʢʘʣʳ ɹʘʨʪʝʣʘ, ʪʷʞʸʣʘʷ ʩʪʝʧʝʥʴ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʫʤʤʝ 50 ʙʘʣʣʦʚ 

ʠ ʤʝʥʝʝ, ʩʨʝʜʥʷʷ- 51-70 ʙʘʣʣʦʚ; ʣʝʛʢʘʷ ʩʪʝʧʝʥʴ- 71 

ʠ ʙʦʣʝʝ ʙʘʣʣʦʚ. 

ʃʘʙʦʨʘʪʦʨʥʳʝ ʤʝʪʦʜʳ ʚʢʣʶʯʘʣʠ: ʦʙʱʠʡ ʘʥʘ-

ʣʠʟ ʢʨʦʚʠ, ʦʙʱʠʡ ʘʥʘʣʠʟ ʤʦʯʠ, ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘ-

ʣʠʟ ʢʨʦʚʠ (ʫʨʦʚʝʥʴ ʦʙʱʝʛʦ ʭʦʣʝʩʪʝʨʠʥʘ (ʍʉ), ʪʨʠʛ-

ʣʠʮʝʨʠʜʦʚ (ʊɻ), ʭʦʣʝʩʪʝʨʠʥ-ʣʠʧʦʧʨʦʪʝʠʜʦʚ ʚʳʩʦ-

ʢʦʡ ʧʣʦʪʥʦʩʪʠ (ʍʉʃʇɺʇ), ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ 

(ʍʉʃʇʅʇ) ʠ ʦʯʝʥʴ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ 

(ʍʉʃʇʆʅʇ), ʢʦʵʬʬʠʮʠʝʥʪ ʘʪʝʨʦʛʝʥʥʦʩʪʠ (ʂɸ). 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʣʠʧʠʜʥʦʛʦ ʩʧʝʢ-

ʪʨʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʘʙʦʨʳ ʬʠʨʤʳ çHUMANè (ɻʝʨ-

ʤʘʥʠʷ) ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʩʧʝʢ-

ʪʨʦʬʦʪʦʤʝʪʨʘ ʢʦʵʬʬʠʮʠʝʥʪ ʘʪʝʨʦʛʝʥʥʦʩʪʠ ʨʘʩʩʯʠ-

ʪʳʚʘʣʠ ʧʦ ʬʦʨʤʫʣʝ ʂɸ= (ʍʉ - ʍʉʃʇɺʇ): 

ʍʉʃʇɺʇ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʭʦʜʷʱʝʛʦ ʚ ʨʝʘʙʠʣʠʪʘʮʠʦʥ-

ʥʳʡ ʣʝʢʘʨʩʪʚʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʚʠʜʘ ʢʦʨʨʠʛʠʨʫʶʱʝʡ 

ʪʝʨʘʧʠʠ, ʚʩʝ ʙʦʣʴʥʳʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ 

ʛʨʫʧʧʳ. 

ʇʝʨʚʘʷ ʛʨʫʧʧʘ - 27 ʙʦʣʴʥʳʭ ʧʦʣʫʯʘʣʠ ʧʨʦʪʦ-

ʢʦʣʴʥʫʶ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʫʶ ʪʝʨʘʧʠʶ. 

ʇʘʮʠʝʥʪʘʤ ʨʝʢʦʤʝʥʜʦʚʘʣʠ ʜʠʝʪʫ ʩʦʜʝʨʞʘʱʫʶ 

ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʞʠʨʦʚ ʠ ʫʛʣʝʚʦʜʦʚ. 

ɺ ʣʝʯʝʙʥʳʡ ʢʦʤʧʣʝʢʩ ʙʦʣʴʥʳʭ 2 ʛʨʫʧʧʳ - 30 

ʯʝʣʦʚʝʢ, ʙʳʣʠ ʚʥʝʩʝʥʳ ʢʦʨʨʝʢʮʠʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʠʩʭʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʣʠʧʠʜʥʦʛʦ ʩʧʝʢʪʨʘ ʢʨʦʚʠ. 

ʅʘʨʷʜʫ ʩ ʧʨʦʪʦʢʦʣʴʥʳʤ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʠʤ ʣʝʯʝ-

ʥʠʝʤ ʧʦ ʧʦʢʘʟʘʥʠʷʤ, ʙʦʣʴʥʳʤ 2 ʛʨʫʧʧʳ ʧʨʦʚʦʜʠ-

ʣʘʩʴ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʢʦʨʨʝʢʮʠʷ ʜʠʩʣʠʧʠʜʝʤʠʷ 

ʫʩʪʨʘʥʷʣʘʩʴ ʧʫʪʝʤ ʥʘʟʥʘʯʝʥʠʷ ʩʪʘʪʠʥʦʚ (ʚʘʟʦʣʠʧʘ 

ʧʦ 20-40 ʤʛ ʚ ʩʫʪʢʠ ʠʣʠ ʩʠʤʚʦʩʪʠʥʘ ʚ ʩʫʪʦʯʥʦʡ ʜʦʟʝ 

40 ʤʛ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ 6 ʤʝʩʷʮʝʚ, ʘ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦ-

ʩʪʠ ʧʦʩʪʦʷʥʥʦ), ʤʳ ʨʝʢʦʤʝʥʜʦʚʘʣʠ ʧʝʨʝʭʦʜ ʥʘ ʛʠ-

ʧʦʭʦʣʝʩʪʝʨʠʥʦʚʫʶ ʜʠʝʪʫ. 

ɹʦʣʴʥʳʤ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʛʨʫʧʧ ʧʨʦʚʦʜʠʣʘʩʴ 

ʢʨʦʤʝ ʪʦʛʦ, ʘʥʘʣʦʛʠʯʥʘʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʠ ʣʝʯʝʙ-

ʥʘʷ ʬʠʟʢʫʣʴʪʫʨʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʢʫʨʩʘ ʨʝʘʙʠ-

ʣʠʪʘʮʠʦʥʥʳʭ ʤʝʜʠʢʘʤʝʥʪʦʟʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʂʦʥʪʨʦʣʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʙʥʳʭ ʢʦʤʧʣʝʢ-

ʩʦʚ ʧʝʨʚʦʡ ʛʨʫʧʧʳ (ʢʦʥʪʨʦʣʴʥʘʷ) ʠ ʚʪʦʨʦʡ ʛʨʫʧʧʳ 

(ʦʩʥʦʚʥʘʷ) ʧʨʦʚʦʜʠʣʠ ʯʝʨʝʟ 3 ʠ 12 ʤʝʩʷʮʝʚ ʣʝʯʝʥʠʷ. 

ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ ʤʝʜʠʢʘ-

ʤʝʥʪʦʟʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʩʣʝʜʩʪʚʠ-

ʷʤʠ ʠʰʝʤʠʯʝʩʢʦʛʦ ʠʥʩʫʣʴʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʫʯʝʪʦʤ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʢʣʠʥʠʢʦ- ʥʝʚʨʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʩʪʘʪʫʩʘ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ 

ʙʦʣʴʥʳʭ, ʧʝʨʝʥʝʩʰʠʭ ʠʰʝʤʠʯʝʩʢʠʡ ʠʥʩʫʣʴʪ ʚ ʚʦʩ-

ʩʪʘʥʦʚʠʪʝʣʴʥʦʤ ʧʝʨʠʦʜʝ ʚʳʷʚʠʣ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥ-

ʥʫʶ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘ-

ʪʦʨʥʳʭ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʥʘʩʪʫ-

ʧʠʚʰʫʶ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠ 

ʥʘʧʨʘʚʣʝʥʥʦʡ ʪʝʨʘʧʠʠ. ʊʘʢ, ʩʧʫʩʪʷ 3 ʤʝʩʷʮʘ ʦʪ 

ʥʘʯʘʣʘ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʤʝʜʠʢʘʤʝʥʪʦʟʥʳʭ ʤʝʨʦ-

ʧʨʠʷʪʠʡ 86,7% ʙʦʣʴʥʳʭ 2 ʛʨʫʧʧʳ ʠ ʪʦʣʴʢʦ 55,6% 

ʧʘʮʠʝʥʪʦʚ 1 ʛʨʫʧʧʳ ʦʪʤʝʯʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʣʫʯ-

ʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʠ ʦʙʱʝʛʦ ʩʘʤʦʯʫʚʩʪʚʠʷ. 

ʋ ʵʪʠʭ ʧʘʮʠʝʥʪʦʚ ʦʪʤʝʯʘʣʩʷ ʚʳʨʘʞʝʥʥʳʡ ʨʝʛʨʝʩʩ 

ʚʩʝʭ ʩʫʙʲʝʢʪʠʚʥʳʭ ʩʠʤʧʪʦʤʦʚ ʟʘʙʦʣʝʚʘʥʠʷ, ʚʧʣʦʪʴ 

ʜʦ ʧʦʣʥʦʛʦ ʠʩʯʝʟʥʦʚʝʥʠʷ. ʋ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʙʦʣʴ-

ʥʳʭ ʚ ʵʪʠ ʩʨʦʢʠ ʥʘʙʣʶʜʝʥʠʷ ʦʪʤʝʯʘʣʦʩʴ ʠʩʯʝʟʥʦʚʝ-

ʥʠʝ ʛʦʣʦʚʥʳʭ ʙʦʣʝʡ, ʛʦʣʦʚʦʢʨʫʞʝʥʠʷ, ʫʣʫʯʰʝʥʠʝ 

ʧʘʤʷʪʠ ʠ ʩʥʘ, ʩʥʠʞʝʥʠʝ ʧʦʜʘʚʣʝʥʥʦʩʪʠ ʥʘʩʪʨʦʝʥʠʷ, 

ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʩʘʤʦʦʙʩʣʫʞʠʚʘʥʠʷ. 
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ɿʘʤʝʪʥʦʝ ʫʣʫʯʰʝʥʠʝ ʢʣʠʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʦʩʴ ʫ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʧʘʮʠʝʥʪʦʚ 2 

ʛʨʫʧʧʳ (ʫ 13,3%) ʠ ʯʘʩʪʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 1 ʛʨʫʧʧʳ 

(ʫ 22,2%). 

ɼʦʩʪʠʞʝʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʢʣʠʥʠʯʝʩʢʦʛʦ 

ʵʬʬʝʢʪʘ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʥʦʨʤʘʣʠʟʘʮʠʝʡ ʣʘʙʦʨʘ-

ʪʦʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʚʳʨʘʞʝʥʥʳʤ ʨʝʛʨʝʩʩʦʤ ʢʦ-

ʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ. 

ʅʘ ʬʦʥʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʣʝʯʝʥʠʷ ʙʳʣʘ ʧʦʣʫʯʝʥʘ 

ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʣʠʧʠʜʥʦʛʦ 

ʦʙʤʝʥʘ. ʊʘʢ ʫ ʙʦʣʴʥʳʭ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʦʪʤʝʯʝʥʦ 

ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ ʜʦ ʛʨʘ-

ʥʠʮʳ ʫʩʣʦʚʥʦʡ ʥʦʨʤʳ ʦʙʱʝʛʦ ʭʦʣʝʩʪʝʨʠʥʘ ʥʘ 29, 

3% (ʩ 5,12 ʤʤʦʣʴ/ʣ ʜʦ 3,62 ʤʤʦʣʴ/ʣ), ʊɻ ʥʘ 18% ( ʩ 

1,5 ʤʤʦʣʴ/ʣ ʜʦ 1,23 ʤʤʦʣʴ/ʣ) ʧʦʚʳʰʝʥʠʝ ʭʦʣʝʩʪʝ-

ʨʠʥʘ ʣʠʧʦʧʨʦʪʝʠʜʦʚ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ ʥʘ 21 % (ʩ 

1,46 ʤʤʦʣʴ/ʣ ʜʦ 1,85 ʤʤʦʣʴ/ʣ), ʧʘʜʝʥʠʝ ʫʨʦʚʥʷ ʭʦ-

ʣʝʩʪʝʨʠʥʘ ʣʠʧʦʧʨʦʪʝʠʜʦʚ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ ʠ ʭʦʣʝ-

ʩʪʝʨʠʥʘ ʣʠʧʦʧʨʦʪʝʠʜʦʚ ʦʯʝʥʴ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 21,0% ʠ ʥʘ 

37,1% (ʩ 3,34 ʤʤʦʣʴ/ʣ ʜʦ 2,6 ʤʤʦʣʴ/ʣ ʠ ʩ 0,52 

ʤʤʦʣʴ/ʣ ʜʦ 0,34 ʤʤʦʣʴ/ʣ), ʫʤʝʥʴʰʝʥʠʝ ʠʥʜʝʢʩʘ ʘʪʝ-

ʨʦʛʝʥʥʦʩʪʠ ʥʘ 20,7% ( ʩ 2,51 ʜʦ 0,52). 

ʋ ʙʦʣʴʥʳʭ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʦʪʤʝʯʝʥʦ ʣʠʰʴ ʩʪʘ-

ʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʭʦʣʝʩʪʝ-

ʨʠʥʘ ʣʠʧʦʧʨʦʪʝʠʜʦʚ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ 

(ʍʉʃʇɺʇ) ʠ ʩʥʠʞʝʥʠʝ ʠʥʜʝʢʩʘ ʘʪʝʨʦʛʝʥʥʦʩʪʠ ʥʘ 

ʤʦʤʝʥʪ ʪʨʸʭʤʝʩʷʯʥʦʛʦ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʩ ʧʦʩʪʠʰʝ-

ʤʠʯʝʩʢʠʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ. ɺ ʪʦʞʝ ʚʨʝʤʷ, ʢʘʢ 

ʫʨʦʚʥʠ ʭʦʣʝʩʪʝʨʠʥʘ(ʍʉ), ʭʦʣʝʩʪʝʨʠʥʘ ʣʠʧʦʧʨʦʪʝ-

ʠʜʦʚ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ (ʍʉʃʇʅʇ), ʭʦʣʝʩʪʝʨʠʥʘ 

ʣʠʧʦʧʨʦʪʝʠʜʦʚ ʦʯʝʥʴ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ 

(ʍʉʃʇʆʅʇ), ʊɻ ʧʨʦʷʚʣʷʣʠ ʪʦʣʴʢʦ ʪʝʥʜʝʥʮʠʶ ʢ 

ʥʝʢʦʪʦʨʦʤʫ ʩʥʠʞʝʥʠʶ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʥʝʜʦʩʪʘʪʦʯ-

ʥʦʤ ʚʣʠʷʥʠʠ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʣʝ-

ʯʝʥʠʷ ʥʘ ʫʛʣʝʚʦʜʥʳʡ ʦʙʤʝʥ, ʪʘʢ ʠ ʦ ʢʨʘʡʥʝ ʥʠʟʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʠʝʪʦʪʝʨʘʧʠʠ ʚ ʧʣʘʥʝ ʥʦʨʤʘʣʠʟʘ-

ʮʠʠ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʣʠʧʠʜʥʦʛʦ ʩʧʝʢʪʨʘ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʯʝ-

ʨʝʟ ʤʝʩʷʮ ʠ ʧʦʟʞʝ ʧʦʩʣʝ ʣʝʯʝʥʠʷ ʚ ʮʝʣʦʤ ʧʦ ʛʨʫʧ-

ʧʘʤ ʦʪʤʝʯʝʥʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʚ ʚʠʜʝ 

ʫʣʫʯʰʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʨʷʜʘ ʥʝʡʨʦʧʩʠʭʠʯʝʩʢʠʭ ʪʝ-

ʩʪʦʚ. 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝʡʨʦʧʩʠʭʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʰʢʘʣʳ 

MMSE ʜʦ ʠ ʧʦʩʣʝ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʣʝʯʝʥʠʷ, ʘ 

ʪʘʢʞʝ ʚ ʢʘʪʘʤʥʝʟʝ ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʨʝʛʨʝʩʩ ʢʦʛʥʠ-

ʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʜʦʩʪʠʛʥʫʪʦʡ ʢʦʨʨʝʢʮʠʝʡ ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ, ʯʝʤ ʫ ʣʠʮ ʩ ʯʘʩʪʠʯʥʳʤ ʠʭ ʫʣʫʯʰʝʥʠʝʤ (ʪʘʙ-

ʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 1. 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʡ ʰʢʘʣʳ MMSE ʫ ʙʦʣʴʥʳʭ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʛʨʫʧʧ, ʧʨʦ-

ʰʝʜʰʠʭ ʨʘʟʣʠʯʥʫʶ ʤʝʜʠʢʘʤʝʥʪʦʟʥʫʶ ʨʝʘʙʠʣʠʪʘʮʠʶ. 

ɻʨʫʧʧʳ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ 

ʉʨʝʜʥʠʝ ʦʙʱʠʝ ʧʦʢʘʟʘʪʝʣʠ ʰʢʘʣʳ MMSE  

ɼʦ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʨʝʘ-

ʙʠʣʠʪʘʮʠʠ 

ʏʝʨʝʟ 3 ʤʝʩʷʮʘ ʧʦʩʣʝ ʨʝʘ-

ʙʠʣʠʪʘʮʠʠ 

ɺ ʢʘʪʘʤʥʝʟʝ (ʯʝʨʝʟ 6-12 

ʤʝʩʷʮʝʚ) 

I ʛʨʫʧʧʘ (n=27) 24,5 Ñ 0,5 26,3 Ñ 0,6* 27,0 Ñ 0,4* 

II ʛʨʫʧʧʘ (n=30) 24,7 Ñ 0,3 28,4 Ñ 0,2*
**  29,8 Ñ 0,3*

**  

ʧʨʠʤʝʯʘʥʠʝ: * ʨ < 0,05 - ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʷ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʩ ʪʘʢʦʚʳʤʠ ʜʦ ʣʝʯʝʥʠʷ. 

** ʨ < 0,05 - ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʷ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʛʨʫʧʧʳ. 

 

ʋ ʙʦʣʴʥʳʭ ʚʪʦʨʦʡ ʛʨʫʧʧʳ, ʧʨʦʰʝʜʰʠʭ ʢʫʨʩ 

ʪʝʨʘʧʠʠ ʣʝʯʝʙʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʯʝʨʝʟ 3 ʤʝʩʷʮʘ ʩʫʤ-

ʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʣʣʦʚ ʧʦ ʰʢʘʣʝ MMSE ʚʦʟʨʘʩ-

ʪʘʣʦ ʫ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʠ ʢʦʣʝʙʘʣʦʩʴ ʚ ʜʠʘʧʘʟʦʥʝ 

ʦʪ 23 ʜʦ 30 ʙʘʣʣʦʚ ʚ ʩʨʝʜʥʝʤ (28,4 Ñ 0,2 ʙʘʣʣʦʚ). 

ʇʨʠ ʜʠʥʘʤʠʯʝʩʢʦʤ ʥʘʙʣʶʜʝʥʠʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 12 

ʤʝʩʷʮʝʚ ʦʪʤʝʯʝʥʦ ʜʘʣʴʥʝʡʰʝʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʢʦ-

ʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ. 

ʇʦʣʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʫʪʝʨʷʥʥʳʭ ʢʦʛʥʠʪʠʚ-

ʥʳʭ ʬʫʥʢʮʠʡ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʢ ʵʪʦʤʫ 

ʚʨʝʤʝʥʠ ʦʪʤʝʯʝʥʦ ʫ 83,3% ʩʣʫʯʘʝʚ, ʘ ʚ ʧʝʨʚʦʡ 

ʛʨʫʧʧʝ ʤʝʥʝʝ ʯʝʤ ʫ ʧʦʣʦʚʠʥʳ ʠʩʩʣʝʜʫʝʤʳʭ 

(40,7%ʩʣʫʯʘʝʚ). ɿʜʝʩʴ ʫʤʝʩʪʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚʦʩ-

ʩʪʘʥʦʚʣʝʥʠʝ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʠʤʝʣʦ ʤʝʩʪʦ 

ʪʦʣʴʢʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʥʘʩʪʫʧʠʚʰʝʡ ʢʦʨʨʝʢʮʠʝʡ ʣʠ-

ʧʠʜʥʦʛʦ ʠ ʫʛʣʝʚʦʜʥʦʛʦ ʩʧʝʢʪʨʘ ʢʨʦʚʠ. 

ʋ ʙʦʣʴʥʳʭ ʦʙʝʠʭ ʛʨʫʧʧ ʧʦʩʣʝ ʣʝʯʝʥʠʷ ʦʪʤʝʯʝʥ 

ʜʦʩʪʦʚʝʨʥʳʡ ʨʝʛʨʝʩʩ ʫʨʦʚʥʷ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝ-

ʬʠʮʠʪʘ, ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʰʢʘʣʳ NIHSS. ʇʨʠ ʘʥʘ-

ʣʠʟʝ ʠ ʩʨʘʚʥʝʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʰʢʘʣʳ NIHSS ʫ ʙʦʣʴ-

ʥʳʭ 1 ʠ 2 ʛʨʫʧʧʳ ʯʝʨʝʟ 3 ʤʝʩʷʮʘ ʧʦʩʣʝ ʣʝʯʝʥʠʷ ʚʳ-

ʷʚʣʝʥʦ ʚʳʨʘʞʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ 

ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʬʠʮʠʪʘ ʫ ʧʘʮʠʝʥʪʦʚ 2 ʛʨʫʧʧʳ 

(ʨ < 0,05), ʫʤʝʨʝʥʥʦʝ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʧʝʨʚʦʡ 

ʛʨʫʧʧʳ (ʨ < 0,05). ʇʦʜʦʙʥʦʝ ʦʪʣʠʯʠʝ ʦʪʤʝʯʘʣʦʩʴ ʫ 

ʥʘʙʣʶʜʘʝʤʳʭ ʙʦʣʴʥʳʭ ʠ ʚ ʙʦʣʝʝ ʧʦʟʜʥʠʝ ʩʨʦʢʠ ʯʝ-

ʨʝʟ 12 ʤʝʩʷʮʝʚ ʩʪʝʧʝʥʴ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʬʠʮʠʪʘ 

ʙʳʣʦ ʜʦʩʪʦʚʝʨʥʦ ʤʝʥʴʰʝ ʫ ʧʘʮʠʝʥʪʦʚ ʚʪʦʨʦʡ 

ʛʨʫʧʧʳ (ʪʘʙʣʠʮʘ 2). 
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ʊʘʙʣʠʮʘ 2. 

ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʰʢʘʣʳ NIHSS ʫ ʙʦʣʴʥʳʭ 1 ʠ 2 ʛʨʫʧʧ. 

ɻʨʫʧʧʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʉʨʝʜʥʠʝ ʦʙʱʠʝ ʧʦʢʘʟʘʪʝʣʠ ʰʢʘʣʳ NIHSS 

ɼʦ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ 

ʨʝʘʙʠʣʠʪʘʮʠʠ (ʙʘʣ) 

ʏʝʨʝʟ 3 ʤʝʩʷʮʘ ʧʦʩʣʝ 

ʨʝʘʙʠʣʠʪʘʮʠʠ (ʙʘʣ) 

ɺ ʢʘʪʘʤʥʝʟʝ (ʯʝʨʝʟ 12 

ʤʝʩʷʮʝʚ), (ʙʘʣ)  

I ʛʨʫʧʧʘ (n=27) 10,4 Ñ 0,5 7,2 Ñ 0,4* 6,48 Ñ 0,40* 

II ʛʨʫʧʧʘ (n=30) 10,7 Ñ 0,4 4,32 Ñ 0,30*
**  3,01 Ñ 0,20*

**  

ʧʨʠʤʝʯʘʥʠʝ: * ʨ < 0,05 - ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʷ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʩ ʪʘʢʦʚʳʤʠ ʜʦ ʣʝʯʝʥʠʷ. 

** ʨ <0,05 - ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʷ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʛʨʫʧʧʳ. 

 

ʇʦʩʣʝ ʤʝʜʠʢʘʤʝʥʪʦʟʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦʣʥʦʝ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʥʘʨʫʰʝʥʥʳʭ ʬʫʥʢʮʠʡ ʟʘʨʝʛʠʩʪʨʠ-

ʨʦʚʘʥʦ ʫ 36,7% ʙʦʣʴʥʳʭ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʠ ʫ 14,8 % 

ʙʦʣʴʥʳʭ ʧʝʨʚʦʡ ʛʨʫʧʧʳ. ʋʣʫʯʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʠ 

ʯʘʩʪʠʯʥʳʡ ʨʝʛʨʝʩʩ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʡ ʩʠʤʧʪʦʤʘʪʠʢʠ 

ʦʧʨʝʜʝʣʷʣʠʩʴ ʫ ʦʩʪʘʣʴʥʳʭ ʧʘʮʠʝʥʪʦʚ ʚʪʦʨʦʡ 

ʛʨʫʧʧʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 1 ʛʨʫʧʧʳ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʦʩʴ ʫ ʧʦʣʦʚʠʥʳ ʠʩʩʣʝʜʫʝʤʳʭ (51,9% 

ʩʣʫʯʘʝʚ). 

ʇʨʦʚʝʜʝʥʥʳʡ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘ-

ʪʝʣʝʡ NIHSS ʠ MMSE ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʪʝʩʥʫʶ ʧʦ-

ʟʠʪʠʚʥʫʶ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʠʟʫʯʘʝʤʳʤʠ ʧʘʨʘʤʝʪ-

ʨʘʤʠ ʫ ʙʦʣʴʥʳʭ ʦʙʝʠʭ ʛʨʫʧʧ (r = 0,71; ʨ < 0,01). 

ʋʣʫʯʰʝʥʠʷ ʠʣʠ ʫʭʫʜʰʝʥʠʷ, ʚʳʷʚʣʝʥʥʳʝ ʧʦ ʰʢʘʣʝ 

NIHSS, ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʪʘʢʦʡ-ʞʝ ʛʣʫʙʠʥʦʡ ʧʦʟʠ-

ʪʠʚʥʳʭ ʠʣʠ ʥʝʛʘʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ 

MMSE. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʳ ʪʘʢʞʝ ʪʝʩʥʳʝ 

ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ (r = 0,76; ʨ < 0,01) ʤʝ-

ʞʜʫ ʜʠʥʘʤʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʧʦʢʘʟʘʪʝʣʝʡ NIHSS 

ʠ MMSE ʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʧʨʦʮʝʩʩʝ ʣʝʯʝʥʠʷ ʣʘʙʦ-

ʨʘʪʦʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʦʟʚʦʣʷʝʪ ʚʳʩʢʘʟʘʪʴ ʫʪʚʝʨ-

ʞʜʝʥʠʝ, ʯʪʦ ʥʦʨʤʘʣʠʟʘʮʠʷ ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ ʦʧʨʝ-

ʜʝʣʝʥʥʳʤ ʦʙʨʘʟʦʤ ʚʣʠʷʝʪ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʪʝʨʘʧʠʠ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʝʩʦ-

ʩʪʦʷʪʝʣʴʥʦʩʪʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʧʦʩʪʠʰʝʤʠʯʝʩʢʠʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʦʙʝʠʭ ʛʨʫʧʧ ʧʦ-

ʩʣʝ ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʨʝʘʙʠʣʠʪʘ-

ʮʠʠ ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʦʛʣʘʩʥʦ ʰʢʘʣʝ 

ɹʘʨʪʝʣʘ. ʀʤʝʷ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳʝ ʟʥʘʯʝʥʠʷ ʧʦ 

ʰʢʘʣʝ ɹʘʨʪeʣʘ ʜʦ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

71,2 Ñ 5,3 ʠ 70,97 Ñ 6,7 ʙʘʣʣʦʚ) ʧʦʣʫʯʝʥʳ ʣʫʯʰʠʝ 

ʨʝʟʫʣʴʪʘʪʳ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ (ʨʠʩʫʥʦʢ 1). 

ʄʘʢʩʠʤʘʣʴʥʫʶ ʩʫʤʤʫ ʙʘʣʣʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʝʡ ʧʦʣʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ 

ʨʘʚʥʫʶ 81-100 ʙʘʣʣʦʚ ʤʳ ʧʦʣʫʯʠʣʠ ʯʝʨʝʟ 12 ʤʝʩʷ-

ʮʝʚ ʧʦʩʣʝ ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʨʝʘʙʠ-

ʣʠʪʘʮʠʠ ʫ 86,7% ʙʦʣʴʥʳʭ, ʧʨʦʰʝʜʰʠʭ ʚʦʩʩʪʘʥʦʚʠ-

ʪʝʣʴʥʦʝ ʣʝʯʝʥʠʝ ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʝ, ʘ ʫ ʧʘ-

ʮʠʝʥʪʦʚ, ʧʨʦʭʦʜʠʚʰʠʭ ʪʨʘʜʠʮʠʦʥʥʳʡ ʢʫʨʩ 

ʣʝʯʝʥʠʷ, ʯʠʩʣʦ ʧʘʮʠʝʥʪʦʚ ʩʦʩʪʘʚʠʣʘ 74,1 %. ɿʥʘʯʠ-

ʪʝʣʴʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʪʘ-

ʪʫʩʘ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʩ ʩʫʤʤʦʡ ʙʘʣʣʦʚ ʚ 

ʜʠʘʧʘʟʦʥʝ ʦʪ 71-80 ʙʘʣʣʦʚ ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʫ 

ʦʩʪʘʣʴʥʳʭ ʧʘʮʠʝʥʪʦʚ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʠ ʫ 14,8% 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʧʝʨʚʦʡ ʛʨʫʧʧʳ. 

 

ʈʠʩʫʥʦʢ 1. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʜʠʥʘʤʠʢʠ ʩʨʝʜʥʝʛʦ ʙʘʣʣʘ ʰʢʘʣʳ ɹʘʨʪʝʣʘ (Barthel) ʫ ʙʦʣʴʥʳʭ 1 ʠ 2 

ʛʨʫʧʧʳ ʥʘʙʣʶʜʝʥʠʷ ʜʦ ʠ ʧʦʩʣʝ ʣʝʯʝʥʠʷ. 

 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʦ ʰʢʘʣʝ 

ɹʘʨʪʝʣʘ ʜʘʶʪ ʦʩʥʦʚʘʥʠʝ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʨʘʟʨʘʙʦ-

ʪʘʥʥʘʷ ʪʘʢʪʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ ʤʝʜʠ-

ʢʘʤʝʥʪʦʟʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʚ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʤ 
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ʧʝʨʠʦʜʝ ʫ ʙʦʣʴʥʳʭ ʩ ʧʦʩʪʠʰʝʤʠʯʝʩʢʠʤʠ ʧʦʩʣʝʜ-

ʩʪʚʠʷʤʠ ʦʪʤʝʯʘʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʠ ʩʪʦʡʢʠʤ ʵʬ-

ʬʝʢʪʦʤ ʫʩʪʨʘʥʝʥʠʷ ʥʘʨʫʰʝʥʠʷ ʬʫʥʢʮʠʡ ʥʝʟʘʚʠʩʠ-

ʤʦʩʪʠ, ʯʝʤ ʪʨʘʜʠʮʠʦʥʥʘʷ ʪʝʨʘʧʠʷ. ɺ ʢʘʪʘʤʥʝʩʪʠʯʝ-

ʩʢʦʤ ʧʝʨʠʦʜʝ ʩʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʰʢʘʣʳ ɹʘʨʪʝʣʘ ʫ 

ʙʦʣʴʥʳʭ 2 ʛʨʫʧʧʳ (86,1 Ñ 0,7 ʙʘʣʣʦʚ) ʧʦʢʘʟʳʚʘʶʪ 

ʜʦʩʪʦʚʝʨʥʦ ʣʫʯʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʘʙʠʣʠʪʘʮʠʦʥ-

ʥʦʛʦ ʣʝʯʝʥʠʷ ʧʨʝʜʣʘʛʘʝʤʳʤ ʩʧʦʩʦʙʦʤ. 

ʇʨʠ ʢʦʨʨʝʣʷʮʠʦʥʥʦʤ ʘʥʘʣʠʟʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʢʦʣʠʯʝʩʪʚʦ ʙʘʣʣʦʚ ʧʦ ʰʢʘʣʝ ɹʘʨʪʝʣʘ ʩʚʷʟʘʥʦ ʩʦ 

ʩʣʝʜʫʶʱʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʥʝʡʨʦʧʩʠʭʠʯʝʩʢʠʭ 

ʥʘʨʫʰʝʥʠʡ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ; ʚ ʪʦʤ ʯʠʩʣʝ 

ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʙʘʣʣʦʚ ʧʦ ʰʢʘʣʘʤ MMSE (r = + 0,78), 

NIHSS (r = + 0,76). 

ɺ ʧʨʦʮʝʩʩʝ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ 

ʧʨʠʟʥʘʢʘʤʠ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ ʤʝ-

ʜʠʢʘʤʝʥʪʦʟʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʷʚʣʷʝʪʩʷ ʥʝʫʩʪʨʘʥʸʥ-

ʥʘʷ ʜʠʩʣʠʧʠʜʝʤʠʷ. ɼʦʩʪʠʛʥʫʪʦʝ ʫʩʪʨʘʥʝʥʠʝ ʵʪʠʭ 

ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝ-

ʥʠʶ ʧʨʦʮʝʩʩʦʚ ʨʝʛʨʝʩʩʘ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʡ ʩʠʤʧʪʦ-

ʤʘʪʠʢʠ, ʠ ʦʩʦʙʝʥʥʦ, ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʫ 

ʙʦʣʴʥʳʭ ʧʝʨʝʥʝʩʰʠʭ ʠʰʝʤʠʯʝʩʢʠʡ ʠʥʩʫʣʴʪ, ʯʪʦ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ ʠʩʭʦʜʘ ʟʘʙʦ-

ʣʝʚʘʥʠʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʦʜʭʦʜʦʚ, 

ʢʦʨʨʠʛʠʨʫʶʱʠʭ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ. 

ɺʳʚʦʜʳ. 

1. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠ-

ʦʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ ʤʝʜʠʢʘʤʝʥʪʦʟ-

ʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʫʩʪʨʘʥʝʥʠʝ 

ʜʠʩʣʠʧʠʜʝʤʠʠ, ʫ ʙʦʣʴʥʳʭ ʩ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʛʝʤʠ-

ʩʬʝʨʥʦʛʦ ʠʰʝʤʠʯʝʩʢʦʛʦ ʠʥʩʫʣʴʪʘ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳ-

ʩʠʪʴ ʨʝʜʫʢʮʠʶ ʥʝʡʨʦʧʩʠʭʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ ʚ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʤ ʧʝʨʠʦʜʝ ʥʘ 11, 6%. 

2. ʋʩʪʘʥʦʚʣʝʥʦ ʫʩʫʛʫʙʣʷʶʱʝʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠ-

ʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩ-

ʩʪʨʦʡʩʪʚ ʫ ʙʦʣʴʥʳʭ ʩ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʛʝʤʠʩʬʝʨʥʦʛʦ 

ʠʰʝʤʠʯʝʩʢʦʛʦ ʠʥʩʫʣʴʪʘ ʜʠʩʣʠʧʠʜʝʤʠʠ ʠ ʫʤʝʨʝʥ-

ʥʦʡ ʛʠʧʝʨʛʣʠʢʝʤʠʠ. 

3. ʇʨʠ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴ-

ʥʦʛʦ ʣʝʯʝʥʠʷ ʫ ʙʦʣʴʥʳʭ ʩ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʛʝʤʠʩʬʝʨ-

ʥʦʛʦ ʠʰʝʤʠʯʝʩʢʦʛʦ ʠʥʩʫʣʴʪʘ ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝ-

ʥʠʝ ʠʤʝʝʪ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʚ ʨʘʤʢʘʭ 

ʰʢʘʣʳ NIHSS ʠ ʠʥʜʝʢʩʘ ɹʘʨʪʝʣʘ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ 

ʚʳʷʚʣʝʥʠʝʤ ʩʦʩʪʦʷʥʠʷ ʣʠʧʠʜʥʦʛʦ ʠ ʫʛʣʝʚʦʜʥʦʛʦ 

ʦʙʤʝʥʦʚ. 
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Abstract 
The prevalence of inflammatory and degenerative joint diseases, systemic connective tissue diseases and 

vasculitis closely associated with the development of chemical industry and construction materials in the region, 

with levels of carbon dioxide and 3,4-benzpyrene in the atmosphere, the content in the soil toxic Bi and Co, and 

in the groundwater Ba and Ni, that dictates the need of specific epidemiological, medical and social activities in 

areas with similar "environmental landscape" for the prevention and rational rehabilitation of patients living in the 

appropriate environment. 
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Actuality . In recent years began to study the role 

of negative unfavorable environmental factors that are 

constantly observed increase in prevalence of rheu-

matic diseases [1, ʨ. 347]. Role of polluting environ-

mental agents in the development of osteoarthritis 

(OA), rheumatoid arthritis (RA), psoriatic arthritis 

(PsA), ankylosing spondylitis (AS), gout (GA), osteo-

porosis (OP), systemic lupus erythematosus (SLE), sys-

temic sclerosis (SSc) and systemic vasculitis (SV) even 

came to be regarded as a separate scientific direction ï 

"georheumatology" [2, ʨ. 471; 3, ʨ. 11]. 

There are zones of ecological disaster with the 

presence of a huge number of harmful factors of human 

industrial activity in the Donetsk region, where lived 

about 10% of the population of Ukraine until the occu-

pation of the territory by terrorists and beginning of 

hostilities. At the same time in the Donetsk region was 

centered about 2,000 industrial enterprises of ferrous 

and nonferrous metallurgy, coal, chemical (coking), en-

gineering and other industries. The total technogenic 

anthropogenic load per unit area in the Donetsk region 

was four times higher than the average of the state, and 

the annual total emissions of harmful substances from 

all sources of pollution in the atmosphere is 4 million 

tons. That is why the Donetsk region was considered 

like a kind of model for assessing the impact of unfa-

vorable environmental conditions on human health. 

Environmental attitude is regarded as civilized 

countries, as adverse environment undermines social 

and economic development of the state. Contamination 

of the environment determines the exceptional im-

portance as an indicator of overall health [4, ʨ. 527; 5, 

ʨ. 10; 6, ʨ. 70; 7, ʨ. 225]. The relevance of environmen-

tal issues in the context of rheumatology ("rheumoecol-

ogy") are responsible for the following factors [8, ʨ. 

735; 9, ʨ. 116]: 1) gaseous pollution of the atmosphere 

and the poor quality of drinking water increases the 

prevalence of rheumatic diseases in the region; 2) the 

prevalence of many rheumatic diseases is higher in the 

highly urbanized regions; 3) in addition to genetic and 

random factors, the general causes of rheumatic dis-

eases belong to the environmental factors, and external 

environmental factors are the trigger in 60% of cases; 

4) rheumatic diseases are currently defined as "environ-

mentally associates"; 5) unfavorable environment leads 

to the development and progression rates of OP among 

menopausal women. 

Goal of research: to investigate the prevalence 

and characteristics of the underlying rheumatic diseases 

among the population according to various adverse en-

vironmental effects on the human body. 

Subjects and methods. Hygienic estimation of 

anthropogenic pollution was based on determination of 

xenobiotics in its four facilities ï air, soil, drinking wa-

ter and underground water sources. Data were obtained 

as a result of laboratory tests of sanitary stations, re-

gional offices of the State Committee on Hydrometeor-

ology, Environmental Control and environmental 

safety. 

We studied: 1) the distribution of air emissions in 

34 regions of Donetsk region metallurgy, coal, chemi-

cal, machine building industry, building materials, en-

ergy, transport and agriculture; 2) emissions into the at-

mosphere and the accumulation of industrial waste in it 

for the year, based on the area of the territory and rights; 

3) the content of ammonia in the air, 3,4-benzpyrene, 

nitrogen dioxide, and sulfur, carbon monoxide, hydro-

gen sulfide and phenol; 4) salinity of drinking water in 

different regions, the content of chlorides, sulfates, ni-

trates and ammonium phosphates; 5) levels in the soil 

and groundwater of toxic and essential (vital) trace ele-

ments (DOE). We have evaluated 393 patients with OA 

of the disease in different ecological zones, 293 ï RA, 

152 ï AS, 126 ï PsA, 194 ï SLE, 147 ï SSc, 424 ï SV 

(aortoarteritis Takayasu, vasculitis Shenlayn-Henoch, 

granulomatosis with polyangiitis, cryoglobulinemic 

vasculitis, microscopic polyangiitis, nodular polyarteri-

tis, eosinophilic polyangiitis). 
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Characteristics of statistical analysis. Statistical 

analysis of the results of research carried out by com-

puter variations, correlation, one (ANOVA) and multi-

variate (ANOVA/MANOVA) analysis of variance 

(program çMicrosoft Excelè and çStatistica-Stat-Softè, 

USA). Estimate the average value of the standard error, 

standard deviation, correlation coefficients, the criteria 

for the variance, Student's, Wilcoxon-Rao, McNemar-

Fisher and the accuracy of the statistics. 

Results of the study. There is a direct correlation 

prevalence of inflammatory and degenerative diseases 

of the joints (OA, RA, PsA, AS), systemic connective 

tissue diseases (SLE, SSc) and SV in some regions on 

the level of emissions into the atmosphere of xenobiot-

ics by individual industries and the extent of the accu-

mulation in the air space unutilized industrial wastes 

(Fig. 1 - 3). Correlation analysis shows a direct correla-

tion prevalence of RA, SLE, SSc and SV with the de-

gree of development of the chemical industry and pro-

duction of construction materials. The stimulatory ef-

fect on the synthesis of autoantibodies was observed 

among residents of regions with high development fire-

clay and silica industry (refractory construction materi-

als). High concentrations of silicon (Si) in the atmos-

phere in the areas of human habitation in these cases 

are the so-called "environmental poisons" that influ-

ence the development of vascular pathology in rheu-

matic diseases. 
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Fig. 1. The relationship of the prevalence of diseases of the musculoskeletal system, depending on the integral 

degree of air pollution (upper curve) and drinking water (lower curve) 

 

Permanent effect on the body of toxic ME envi-

ronment is one of the major environment-related path-

ogenetic factors of many rheumatic diseases. High pa-

rameters of heavy metals in air, soil and water, in-

creases the areas where people live in these regions, the 

prevalence of OA, RA, SLE and SV. 
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Fig. 2. Relation of the prevalence of SLE with the 

level of xenobiotic emissions to the atmosphere by the 

main industries, transport and agriculture per person 

(T/year) 

Fig. 3. Relation of the prevalence of SV with the level 

of xenobiotic emissions to the atmosphere by the 

main industries, transport and agriculture per person 

(T/year) 

The discussion of the results. The content of co-

balt (Co) in the soil of regions where people live affects 

the incidence of systemic diseases of connective tissue. 

According to the results of the correlation analysis, the 

prevalence of SLE is directly related to the concentra-

tion in the soil of bismuth (Bi). Inhalation of metal dust 

from cobalt production workers can develop lupus syn-

drome, which manifests erythematous-discoid lesions 

on the skin, arthritis and arthralgia, myalgia, serositis, 

pneumonitis, radiation and the formation of antinuclear 

antibodies. Bi compounds (e.g., Bi subgallate) are ab-

sorbed, resulting in high concentrations in the blood 
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ME causing hepatotoxic effects. Water-soluble organic 

compounds and stable (non-absorbable) of Bi are also 

accompanied by an increase in the content of the ME in 

the body, but have already expressed nephrotoxic. 

It was found that the degree of contamination of 

water sources is usually the next ME: 

Ni>Co>Pb>Cr>V>Zn. Our findings demonstrate a di-

rect correlation between the prevalence of inflamma-

tory diseases of the joints and the content in the ground-

water of nickel (Ni), although the basic relations of 

medical statistic concern still levels of barium (Ba), as 

indicated not only an inverse correlation, but also a sig-

nificant impact on the prevalence of ME. 

Nickel exposure opportunities in the region of 

metallurgical, machine-building, oil refining and glass 

industries. With RA, AS and PsA Ni can act as an ad-

ditional inductor synthesis of pro-inflammatory cyto-

kines that mediate the activation of helper and suppres-

sor units of cellular immunity. Nickel intoxication pro-

motes SLE. Ni is involved in the formation of immune 

complexes and autoantibodies in mice NZB/NZW (nat-

ural pattern SLE). The formation of autoimmune reac-

tions in humans contributes to exogenous effects on the 

compounds of mercury (Hg). 

Conclusions. The prevalence of inflammatory and 

degenerative joint diseases, systemic connective tissue 

diseases and vasculitis closely associated with the de-

velopment of chemical industry and construction mate-

rials in the region, with levels of carbon dioxide and 

3,4-benzpyrene in the atmosphere, the content in the 

soil toxic Bi and Co, and in the groundwater Ba and Ni, 

that dictates the need of specific epidemiological, med-

ical and social activities in areas with similar "environ-

mental landscape" for the prevention and rational reha-

bilitation of patients living in the appropriate environ-

ment. 
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Abstract 

The proper establishment and further operation and development of each business entity requires detailed 

planning, an effective tool of which is the business planning process. Particularly when launching a new direction, 

type of economic activity or creating a strategic business unit, the development of the business plan as a detailed 

preliminary analysis and forecast of the prospects of the entrepreneurial project is important. 
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The business plan is a versatile planning tool and 

allows you to solve a large number of different tasks. 

Therefore, business plans as documents can differ sub-

stantially from one another in form, content, structure, 

volumes, etc. Yes, a business plan can developed for 

the enterprise in general or for individual business lines 

(strategic units, products (services), technical solutions, 

etc.). In the first case, a business plan can relate to a 

new company, operating, or a company that reor-

ganized. For an active company, this document may de-

veloped for the purpose of planning development or 

providing financial rehabilitation. 

In turn, a business plan for the development of an 

enterprise can apply to the whole enterprise or its sepa-

rate production unit. Classification of business plans 

can continued. The structure of a business plan also de-

pends on the type of business and its business, the com-

plexity of the tasks of implementing a business project. 

Therefore, for research enterprises that develop new 

ideas, new products or services, research of a marketing 

nature about identifying potential consumers of innova-

tions, their financial capabilities, and the necessary ser-

vice is of fundamental importance. Particular attention 

should paid to the risk of research activities, methods 

for its identification and consideration in the relevant 

sections of the business plan. 

The features of a business plan structure depend 

on the characteristics of the entity for which this docu-

ment is calculated (bank, investor, partner / business 

contractor, or future employee). Consequently, the 

composition and content of the business plan de-

pend on: 
- Kind of entrepreneurial activity; 

- Areas of operation of the enterprise; 

- The size of the business and the volume of in-

vestments required for its organization; 

- Prospects of development of the enterprise and 

implementation of the entrepreneurial project; 

- Characteristics of products (services) of the en-

terprise and the existing stage of its life cycle; 

- The objectives of the business plan and the audi-

ence for which it designed; 

- The chosen strategy of the enterprise; 

- The size of the target market and the level of 

competition on it; 

- Level of detail of planned calculations in time, 

etc. 

Every business has its own peculiarities that are 

relevant to its scope, size, market specifics, etc. There-

fore, it is difficult to identify a certain standard meth-

odology for developing a business plan. At the same 

time, the generalization of business experience allows 

to allocate in the process of work on business plan three 

stages: initial, preparatory and basic. The initial stage 

of developing a business plan involves the formation of 

10 concepts of future business (search of entrepreneur-

ial ideas, choice of business, justification of the choice 

of business organization form, choice of how to start a 

business). 

Principles of business planning, the observance of 

which will allow the development of a document that 

meets the requirements for its development are: 

- Adequacy - the business plan and the provisions 

of all its sections must correspond to the existing mar-

ket conditions, in which the enterprise operates, its size, 

capabilities, resource provision; 

- Targeted character - calculations conducted in 

business planning should correspond to the main goal 

set during the development of this plan document (max-

imization of profit or income, minimization of ex-

penses, etc.); 

- Constancy - effective management of the opera-

tion and development of the enterprise involves not 

only the development of a business plan before its reg-

istration and creation; this should be a continuous pro-

cess of business planning, implementation of an entre-

preneurial project and its adjustment during the project 

implementation; 

- Systematic - a set of indicators and calculations 

conducted during the development of a business plan 

must linked to a single system of indicators, agreed 

upon by common goals and resources; 

- Science - all calculations made during the devel-

opment of a business plan should base exclusively on 

scientific approaches and techniques; 

- Optimization - in the course of calculating the in-

dicators should ensure the selection of acceptable, but 

the best option for the implementation of enterprise 

project and enterprise development. 

The content and structure of the business plan not 

regulated. Accordingly, different approaches to the de-

sign logic and structure of this document can applied. 

However, given that the business plan development 

process has its own internal logic, the observance of 

which allows to systematize calculations of the main 

indicators of a business plan and the development of its 
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structural components in logical sequence, as well as 

generalization of theoretical and practical aspects of 

business planning, allow us to determine such an opti-

mal structure Required sections of the business plan: 

A. Title sheet. 

B. Content, list of sections. 

ʉ. Summary of the project. 

Section 1. Branch, enterprise and its products. 

Section 2. Market research. 

Section 3. Marketing Plan. 

Section 4. Production plan. 

Section 5. Organizational Plan. 

Section 6. Risk Assessment. 

Section 7. Financial plan. 

D. Annexes. 

It should note that the specified structural compo-

nents of the business plan are mandatory elements of it 

as a document and none of them may not fulfilled. For 

each specific case, the development of a business plan, 

its goals, objectives and object, the structure of the doc-

ument specify, detail and introduce additional specific 

for a particular business project sections. 

Directly start developing a business plan is neces-

sary to provide a brief description of the industry, 

which owns a business project (its current state, devel-

opment trends, the possibility of new types of products, 

sectoral factors that promote or restrict the develop-

ment of the enterprise (the implementation of a busi-

ness project). 

The next step is to uncover the concept of enter-

prise behavior in the industry (which envisages cover-

age of strategic and tactical goals of activity, products 

(services), its attractiveness, and prospects for enter-

prise development). After that, a general description of 

the market of products (services) of the enterprise given 

(potential and trends of market development and target 

segment, justification of the placement of the enter-

prise, assessment of the impact of competition). 

The next step is to identify the targets and objec-

tives of the marketing activities of the company 

(planned market share, branching out the system of 

sales, the use of the system of discounts, etc.) and jus-

tifying the marketing strategy and programs that it pro-

vides (means and channels of sales, pricing policy, ad-

vertising company, support policy product) 

The logical next step in developing a business plan 

is to forecast the volumes of sales of products (services) 

of the enterprise (at time intervals, by types of products 

(services), by consumers, conservative forecasts, most 

likely forecasts, optimistic forecasts). 

With the information on the probable volumes of 

future sales of products (services), the business plan de-

veloper can calculate the production parameters of the 

business project (major technological operations; ma-

chinery and equipment; raw materials, production and 

non-production premises), through which the process 

will become possible production and sales of products 

in accordance with projected sales volumes. 

At the next stage, the organizational parameters of 

the enterprise (business project) (organizational form of 

management, the need for personnel, in particular man-

agement and external consultants) must be substanti-

ated in order to understand how the process of realiza-

tion of the business project will be organized, its man-

agement, within the limits of which the organizational-

legal form the project will be implemented. 

As each section of the business plan is developed, 

it is necessary to identify and describe the potential 

threats to the implementation of the business project 

and provide ways to minimize them (types of potential 

risks, most likely risks, and ways to respond to threats 

to business). 

The final stage in the development of a business 

plan is the calculation of the financial needs of the busi-

ness project implementation (drawing up a plan of in-

come and expenditure, a plan for cash receipts and pay-

ments, the planned balance, calculations of financial ra-

tios, sensitivity analysis, proposals on the form of 

obtaining and the timing of returning borrowed funds) 

in accordance with needs , provided in each of the pre-

vious sections of the business plan, the summing up of 

these investments together and conducting calculations 

of the economic indicators of the effectiveness of the 

project implementation. 

The final stage of developing a business plan is to 

write short conclusions from the main provisions of the 

business plan (summary writing). 

We suggest considering the indicative scheme of 

making a business plan based on a business idea: how 

to open a pharmacy from scratch. 

The pharmaceutical business is one of the most 

profitable after-business related to food, alcohol and to-

bacco. Demand for medical products and related prod-

ucts is steadily increasing. 

In general, this is due to poor ecology, and high 

concentration of harmful substances in food, and more 

careful attention of people to their health. The average 

pharmacy check can compared to the average check in 

the supermarket. 

At first glance, this segment of the market seems 

to be closed and difficult enough to enter. In fact, this 

is not the case at all. Previously, the fact that pharma-

cies were purely family business, and administrative 

barriers to the pharmacy were difficult. Now if a person 

has sufficient initial capital and necessary business 

qualities, he often starts wondering how to open a phar-

macy from scratch and from where to start. 

Types of pharmacies you can open 

Pharmacies can be of several types, namely: 

Å pharmacy; 

Å pharmacy store or kiosk; 

Å pharmacy of finished medicines; 

Å production pharmacy; 

Å pharmacy with the right to produce aseptic drugs. 

It is better to choose from the first three options. 

Moreover, the pharmacy of finished medicines here has 

the widest spector of functions, including the possibil-

ity of selling prescription medicines. 

Having opened a pharmacy, you take care of pro-

spects for further expansion of business. For example, 

you can open several pharmacies, and the pharmacy 

will become their head office. 

Documents needed to open a pharmacy 

In order to open a pharmacy, you need the follow-

ing documents: 



Danish Scientific Journal No21, 2019 33 

Å obtain a license for the sale of medicines in retail; 

Å get permission of the fire service; 

Å to apply to the laboratory center and obtain a san-

itary passport for the premises and permission to use it 

as a pharmacy. 

Even if you collect documents at the maximum 

speed and with the strain of all the forces, it will take at 

least a month and a half. 

Form of trade organization 

To begin with, you need to determine whether the 

layout closed when the goods are lying behind the win-

dow glass, or open, when buyers can take the goods 

themselves, as in a supermarket. 

Of course, the closed layout is safer, but the open 

layout immediately increases sales by 20-30%. Never-

theless, these figures work only for pharmacies, located 

in lively crowded places with a passage of more than 

10 thousand people a day. If the passableness is less 

than an open calculation to a substantial increase in 

profit will not result. 

What you need to open a pharmacy from 

scratch 

Requirements for the premises 

While many seek to open a pharmacy in the city 

center, near the metro or in the big shopping mall, most 

people still prefer to visit the pharmacy closest to the 

home. 

At the same time, a bit higher prices than compet-

itors, usually do not take into account. Therefore, the 

best place to open a pharmacy will be the sleeping area, 

very lively and densely populated. 

The minimum area of the premises should be 75-

80 square meters, which will include: 

1. a trading room; 

2. place for storage of drugs; 

3. place for the staff. 

Well, if there is another office for the head and ac-

countant, the archive, the economic block. When 

choosing the finishing materials, it should be remem-

bered that the pharmacy will be regularly carried out 

wet cleaning using disinfectants. The floor of the phar-

macy is usually either tiled, or covered with linoleum 

with welded seams. 

Indoors must be present alarm (security, fire) and 

ventilation. In the place of storage, there should be sen-

sors that track air parameters. 

In addition, this is only part of the requirements 

that need to take into account when opening a phar-

macy. Just bringing the outbuilding properly will re-

quire at least tens of thousands of dollars. Much more 

profitable to rent a room than to buy it in the property. 

It is better to conclude an agreement with a fixed 

monthly payment of 1-2 years. This will save your busi-

ness from economic instability and other external fac-

tors. 

Requirements for pharmacy equipment 

The minimum equipment for the pharmacy will 

cost you 5-8 thousand dollars. To get started, you will 

need: 

Å cash registers; 

Å shelving; 

Å showcases; 

Å counters; 

Å closed closets; 

Å refrigerators; 

Å computers; 

Å safes for storage of narcotic drugs; 

Å furniture for other premises, cabinets. 

If this equipment is not available, you simply will 

not license to open a pharmacy. 

Requirements for pharmacy staff 

Staff requirements will be simple. The head of the 

pharmacy must have a higher pharmaceutical education 

and work experience in this field from 3 years. 

A private entrepreneur will not be able to open a 

pharmacy without pharmaceutical education. However, 

the lack of a pharmaceutical education entrepreneur can 

compensate for the employment of a pharmacist whose 

seniority is at least 5 years. 

Similar requirements apply to all other personnel 

who work with the storage, acceptance, release, manu-

facture and destruction of medicines. 

In principle, all pharmacists should have higher 

pharmaceutical education. Exception can only be 

cleaner. 

Every 5 years, all employees are required to un-

dergo advanced training. 

Two categories of people are appealing to the 

pharmacy. Some come after the appointment of a doc-

tor and clearly know what drugs they want to buy. Oth-

ers focus on available symptoms. Therefore, they need 

a detailed professional consultation. 

Benevolent and competent staff - in many ways, 

the key to success. If you cannot find the appropriate 

frames, you can contact the recruitment agency. 

Purchase and assortment of pharmacy 

In order for the range to be as wide and rich as 

possible, it is advisable to buy drugs at once in several 

distributors. A large chain of pharmacies allows you to 

buy medicine with substantial discounts. 

If you plan to open only one pharmacy, you can 

combine with other drugstores-singles to create a pur-

chasing cooperative and receive discounts. 

A single pharmacy is better at attracting potential 

customers not at prices (since it is unrealistic to beat out 

distributors at bargain prices), but to work in a funda-

mentally different direction - maximize the range and 

offer customers detailed professional advice. 

It is better not to limit sales of medicines and basic 

medical devices (thermometers, hotplates, tonometers, 

etc.), but also to include cosmetics, hygiene products, 

nutritional supplements, diet and baby food and so on. 

The price of most medicines is usually limited by 

the state (it will vary from 20 to 40%), but the related 

products can be sold at any cost. 

Pharmacy Software 

The electronic accounting system will greatly op-

timize the work; therefore, it is necessary to approach 

it particularly carefully. There are special companies 

where you can buy ready-made software modules or or-

der an individual program, taking into account specific 

wishes and needs. 

In order to make such an order, you must first 

clearly define the functions that the system must per-

form. For example, it could be the creation of electronic 

orders for suppliers, conducting economic analytics, 
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tracking the eligibility of goods, their balances in the 

warehouse, and so on. 

How much does it cost to open a pharmacy? 

The opening of a pharmacy of medium size will 

require an initial capital of at least 600-700 thousand 

UAH. These funds will go for the purchase of shelves, 

showcases, preparations, furniture, refrigerators, safes, 

computers, for the conclusion of a lease agreement, reg-

istration of documents, advertising. 

Estimated business return 

Profit will depend on many factors, including the 

place where you decide to open the pharmacy, the size 

of the sleeping area or settlement, the presence or ab-

sence of nearby pharmacies, rental rates, supplier 

prices. 

If successful coincidence of all circumstances in-

vested costs will repaid in half a year. However, even if 

the pharmacy pays off more slowly, it still has the 

money invested in it, because the medicine character-

ized by stable demand. 

In Ukraine, the profitability of pharmacies is usu-

ally 10%. This, of course, a bit. However, for experi-

enced entrepreneurs, the pharmacy is still attractive. 

The fact is that only the pharmacy networks give real 

high profits and they are the goal of insightful business-

persons. 
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ʆʈɯɭʅʊʆɺʅɸ ʄɽʊʆɼʀʂɸ ʉʂʃɸɼɸʅʅʗ ɹɯɿʅɽʉ-ʇʃɸʅʋ ʇʈʀ ʆʈɻɸʅɯɿɸʎɯɰ 

ʇɯɼʇʈʀɭʄʅʀʎʔʂʆɰ ɼɯʗʃʔʅʆʉʊɯ ʉʊʆʄɸʊʆʃʆɻɯʏʅʆɻʆ ʂɸɹɯʅɽʊʋ 
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ɺʠʱʠʡ ʜʝʨʞʘʚʥʠʡ ʥʘʚʯʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ  

çɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè 

ʏʝʨʥʽʚʮʽ (ʋʢʨʘʾʥʘ) 

 

Abstract 

Success in doing business depends on many factors. Entrepreneurship in the healthcare system requires a very 

thorough preparation before starting its work. With the development of production and society, changing the con-

ditions of its life and general culture, the business philosophy remain unchanged; it always adapts to modern 

business requirements. In addition, for this there is a need for a business plan, the approximate scheme of which 

we propose to consider on the example of the dentist's office. 

ɸʥʦʪʘʮʽʷ 

ʋʩʧʽʭ ʫ ʟʜʽʡʩʥʝʥʥʽ ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʯʠʥʥʠʢʽʚ. ʇʽʜʧʨʠʻʤʥʠʮʴʢʘ ʜʽʷ-

ʣʴʥʽʩʪʴ ʚ ʩʠʩʪʝʤʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʚʠʤʘʛʘʻ ʦʩʦʙʣʠʚʦ ʨʝʪʝʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʧʦʯʘʪʢʫ ʾʾ ʨʦʙʦʪʠ. ɺ ʤʽʨʫ 

ʨʦʟʚʠʪʢʫ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʩʫʩʧʽʣʴʩʪʚʘ, ʟʤʽʥʠ ʫʤʦʚ ʡʦʛʦ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʡ ʟʘʛʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠ ʬʽʣʦʩʦʬʽʷ ʙʽʟ-

ʥʝʩʫ ʥʝ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʦʶ; ʚʦʥʘ ʟʘʚʞʜʠ ʘʜʘʧʪʫʻʪʴʩʷ ʜʦ ʩʫʯʘʩʥʠʭ ʚʠʤʦʛ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ. ɯ ʜʣʷ ʮʴʦʛʦ 

ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʩʢʣʘʜʝʥʥʽ ʙʽʟʥʝʩ-ʧʣʘʥʫ, ʦʨʽʻʥʪʦʚʥʫ ʩʭʝʤʫ ʷʢʦʛʦ ʧʨʦʧʦʥʫʻʤʦ ʨʦʟʛʣʷʥʫʪʠ ʥʘ ʧʨʠʢʣʘʜʽ ʩʪʦ-

ʤʘʪʦʣʦʛʽʯʥʦʛʦ ʢʘʙʽʥʝʪʫ.  

 

Keywords: entrepreneurial activity, business plan, health care institution, search of attractive business idea, 

dental office. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʽʜʧʨʠʻʤʥʠʮʴʢʘ ʜʽʷʣʴʥʽʩʪʴ, ʙʽʟʥʝʩ-ʧʣʘʥ, ʟʘʢʣʘʜ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ, ʧʦʰʫʢ ʧʨʠʚʘʙʣʠ-

ʚʦʾ ʽʜʝʾ ʙʽʟʥʝʩʫ, ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʡ ʢʘʙʽʥʝʪ.  
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ʆʜʥʽʻʶ ʟ ʥʝʦʜʤʽʥʥʠʭ ʫʤʦʚ ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʦʾ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʧʨʘʢʪʠʯʥʦ ʚ ʙʫʜʴ-ʷʢʽʡ ʧʽʜʧʨʠʻʤ-

ʥʠʮʴʢʽʡ ʜʽʷʣʴʥʦʩʪʽ ʻ ʦʪʨʠʤʘʥʥʷ ʤʽʥʽʤʘʣʴʥʦ ʥʝʦʙ-

ʭʽʜʥʠʭ ʟʥʘʥʴ, ʫʷʚʣʝʥʴ ʧʨʦ ʬʦʨʤʠ, ʧʨʠʥʮʠʧʠ ʪʘ 

ʩʬʝʨʠ ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʾʾ ʝʢʦʥʦʤʽʢʫ. 

ʊʦʙʪʦ ʧʽʜʧʨʠʻʤʥʠʮʪʚʫ ʧʦʪʨʽʙʥʦ ʧʦʩʪʽʡʥʦ ʥʘʚʯʘ-

ʪʠʩʷ. 

ɹʘʛʘʪʴʦʤ ʤʦʣʦʜʠʤ ʣʶʜʷʤ ʚ ʋʢʨʘʾʥʽ ʟʜʘʻʪʴʩʷ, 

ʱʦ ʩʪʘʪʠ ʧʽʜʧʨʠʻʤʮʝʤ ʤʦʞʥʘ ʙʝʟ ʩʧʝʮʽʘʣʴʥʠʭ 

ʟʥʘʥʴ, ʩʧʝʮʽʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. ʎʝ ʭʠʙʥʽ ʫʷʚʣʝʥʥʷ, 

ʝʢʦʥʦʤʽʯʥʽ ʟʥʘʥʥʷ ʧʦʪʨʽʙʥʽ ʚʩʽʤ ð ʪʠʤ, ʭʪʦ ʚʞʝ ʤʘʻ 

ʚʣʘʩʥʠʡ ʙʽʟʥʝʩ, ʽ ʪʠʤ, ʭʪʦ ʥʘʡʤʘʻʪʴʩʷ ʥʘ ʨʦʙʦʪʫ, 

ʪʠʤ, ʭʪʦ ʧʨʦʜʘʻ, ʽ ʪʠʤ, ʭʪʦ ʢʫʧʫʻ. 

ʇʽʜʧʨʠʻʤʥʠʮʪʚʦ ʧʦʩʪʫʧʦʚʦ ʩʪʘʻ ʧʨʠʨʦʜʥʦʶ 

ʩʢʣʘʜʦʚʦʶ ʷʢ ʫʢʨʘʾʥʩʴʢʦʾ ʝʢʦʥʦʤʽʢʠ ʟʘʛʘʣʦʤ, ʪʘʢ ʽ 

ʩʠʩʪʝʤʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʟʦʢʨʝʤʘ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʾʾ ʧʨʦʩʫʚʘʥʥʷ ʜʦ ʨʠʥʢʦʚʠʭ ʬʦʨʤ ʽ ʤʝʪʦʜʽʚ ʛʦʩʧʦʜʘ-

ʨʶʚʘʥʥʷ. ɼʣʷ ʙʘʛʘʪʴʦʭ ʛʨʦʤʘʜʷʥ ʋʢʨʘʾʥʠ ʧʽʜʧʨʠʻ-

ʤʥʠʮʪʚʦ ʩʪʘʣʦ ʦʩʥʦʚʥʠʤ ʚʠʜʦʤ ʨʦʙʦʪʠ ʘʙʦ ʬʦʨʤʦʶ 

ʚʪʦʨʠʥʥʦʾ ʟʘʡʥʷʪʦʩʪʽ. ʆʩʦʙʣʠʚʦ ʪʷʞʽʻ ʜʦ ʟʘʥʷʪʪʷ 

ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʶ ʜʽʷʣʴʥʽʩʪʶ ʤʦʣʦʜʝ ʧʦʢʦʣʽʥʥʷ 

ʋʢʨʘʾʥʠ. ʄʽʥʽʤʘʣʴʥʘ ʟʘʨʦʙʽʪʥʘ ʧʣʘʪʘ ʤʝʜʠʯʥʠʭ 

ʧʨʘʮʽʚʥʠʢʽʚ ʪʘʢʦʞ ʻ ʧʦʪʫʞʥʠʤ ʤʦʪʠʚʫʶʯʠʤ ʯʠʥʥʠ-

ʢʦʤ ʜʣʷ ʨʦʟʚʠʪʢʫ ʧʨʠʚʘʪʥʦʛʦ ʧʽʜʧʨʠʻʤʥʠʮʪʚʘ. 

ʆʪʞʝ, ʟʘʢʣʘʜ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ï ʮʝ ʧʽʜʧʨʠʻʤ-

ʩʪʚʦ, ʫʩʪʘʥʦʚʘ ʪʘ ʦʨʛʘʥʽʟʘʮʽʷ ʟʘʚʜʘʥʥʷʤ ʷʢʠʭ ʻ ʟʘ-

ʙʝʟʧʝʯʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʦʪʨʝʙ ʥʘʩʝʣʝʥʥʷ ʚ ʛʘ-

ʣʫʟʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʰʣʷʭʦʤ ʧʦʜʘʥʥʷ ʤʝʜʠʢʦ-ʩʘ-

ʥʽʪʘʨʥʦʾ ʜʦʧʦʤʦʛʠ, ʚʢʣʶʯʘʶʯʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʽ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ ʘʙʦ ʧʦʩʣʫʛ 

ʤʝʜʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʘ ʪʘʢʦʞ ʚʠʢʦʥʘʥʥʷ ʽʥʰʠʭ ʬʫ-

ʥʢʮʽʡ ʥʘ ʦʩʥʦʚʽ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʤʝʜʠʯʥʠʭ 

ʧʨʘʮʽʚʥʠʢʽʚ. 

ʇʽʜʧʨʠʻʤʥʠʮʪʚʦ ʥʝ ʤʦʞʥʘ ʚʽʜʥʦʩʠʪʠ ʜʦ ʟʚʠ-

ʯʘʡʥʦʾ ʪʨʫʜʦʚʦʾ ʩʬʝʨʠ ʜʽʷʣʴʥʦʩʪʽ: ʚʦʥʦ ʟʘ ʩʚʦʻʶ 

ʩʫʪʥʽʩʪʶ ʭʘʨʘʢʪʝʨʠʟʫʻ ʪʚʦʨʯʫ ʪʘ ʘʢʪʠʚʥʫ ʜʽʷʣʴʥʽʩʪʴ 

ʙʽʟʥʝʩʤʝʥʽʚ. ʇʽʜʧʨʠʻʤʮʷʤ ʧʨʠʪʘʤʘʥʥʽ ʦʩʦʙ-

ʣʠʚʘ ʝʪʠʢʘ ʽ ʥʘʚʽʪʴ ʩʚʦʻʨʽʜʥʠʡ ʩʚʽʪʦʛʣʷʜ, ʱʦ ʜʘʻ 

ʟʤʦʛʫ ʚʠʦʢʨʝʤʣʶʚʘʪʠ ʩʧʝʮʠʬʽʯʥʫ ʬʽʣʦʩʦʬʽʶ ʧʽʜʧ-

ʨʠʻʤʥʠʮʪʚʘ (ʙʽʟʥʝʩʫ), ʷʢʫ ʢʚʘʣʽʬʽʢʫʶʪʴ ʷʢ ʧʨʘʢʪʠ-

ʯʥʦ ʢʦʨʠʩʥʫ ʬʽʣʦʩʦʬʽʶ ʩʠʩʪʝʤʠ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ. ɺ 

ʤʽʨʫ ʨʦʟʚʠʪʢʫ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʩʫʩʧʽʣʴʩʪʚʘ, ʟʤʽʥʠ 

ʫʤʦʚ ʡʦʛʦ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʡ ʟʘʛʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠ ʬʽ-

ʣʦʩʦʬʽʷ ʙʽʟʥʝʩʫ ʥʝ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʦʶ; ʚʦʥʘ 

ʟʘʚʞʜʠ ʘʜʘʧʪʫʻʪʴʩʷ ʜʦ ʩʫʯʘʩʥʠʭ ʚʠʤʦʛ ʛʦʩʧʦʜʘʨʶ-

ʚʘʥʥʷ. ɯ ʜʣʷ ʮʴʦʛʦ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʩʢʣʘʜʝʥʥʽ ʙʽʟʥʝʩ-

ʧʣʘʥʫ. 

ɽʪʘʧʥʽʩʪʴ ʩʢʣʘʜʘʥʥʷ ʙʽʟʥʝʩ-ʧʣʘʥʫ. 

ü ɺʠʟʥʘʯʝʥʥʷ ʥʘʧʨʷʤʽʚ ʽ ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ 

ʨʦʙʽʪ ʟʽ ʩʢʣʘʜʘʥʥʷ ʙʽʟʥʝʩ-ʧʣʘʥʫ. 

ü ʈʦʟʨʦʙʢʘ ʩʪʨʫʢʪʫʨʠ ʤʘʡʙʫʪʥʴʦʛʦ ʙʽʟʥʝʩ-

ʧʣʘʥʫ, ʬʦʨʤʠ ʜʦʢʫʤʝʥʪʽʚ, ʪʘʙʣʠʮʴ, ʛʨʘʬʽʯʥʦʛʦ ʤʘ-

ʪʝʨʽʘʣʫ. 

ü ɼʦʙʽʨ ʥʝʦʙʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ü ɽʢʩʧʝʨʪʥʦ-ʘʥʘʣʽʪʠʯʥʘ ʽ ʬʦʨʤʘʣʴʥʦ-ʘʥʘʣʽ-

ʪʠʯʥʘ ʦʙʨʦʙʢʘ ʚʠʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ.  

ü ɸʥʘʣʽʟ ʽ ʦʮʽʥʢʘ ʨʠʟʠʢʽʚ. 

ü ɺʠʙʽʨ ʽʟ ʤʦʞʣʠʚʠʭ ʘʣʴʪʝʨʥʘʪʠʚ. 

ü ʆʬʦʨʤʣʝʥʥʷ ʮʠʬʨʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ü ɸʥʘʣʽʪʠʯʥʝ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʨʦʟʜʽʣʽʚ ʙʽʟʥʝʩ-

ʧʣʘʥʫ. 

ü ʆʬʦʨʤʣʝʥʥʷ ʦʩʪʘʪʦʯʥʦʛʦ ʚʘʨʽʘʥʪʘ ʙʽʟʥʝʩ-

ʧʣʘʥʫ. 

ü ʇʽʜʧʠʩʘʥʥʷ ʡ ʟʘʪʚʝʨʜʞʝʥʥʷ. 

ü ʇʨʝʟʝʥʪʘʮʽʷ ʙʽʟʥʝʩ-ʧʣʘʥʫ ʧʦʪʝʥʮʽʡʥʠʤ ʽʥ-

ʚʝʩʪʦʨʦʤ.  

ʇʽʜʧʨʠʻʤʥʠʮʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘ-

ʪʠʩʷ ʚ ʽʥʜʠʚʽʜʫʘʣʴʥʽʡ  ̔ʢʦʣʝʢʪʠʚʥʽʡ ʬʦʨʤʽ. ʇʝʨʰʘ 

ʦʟʥʘʯʘʻ ʟʜʽʡʩʥʝʥʥʷ ʾʾ ʛʨʦʤʘʜʷʥʘʤʠ, ʪʦʙʪʦ ʬʽʟʠʯ-

ʥʠʤʠ ʦʩʦʙʘʤʠ, ʚʽʣʴʥʠʤʠ ʫ ʚʩʪʘʥʦʚʣʝʥʥʽ ʩʚʦʾʭ ʧʨʘʚ 

ʽ ʦʙʦʚ'ʷʟʢʽʚ ʥʘ ʦʩʥʦʚʽ ʜʦʛʦʚʦʨʫ (ʫʛʦʜʠ) ʽ ʫ ʚʠʟʥʘ-

ʯʝʥʥʽ ʙʫʜʴ-ʷʢʠʭ ʫʤʦʚ ʜʦʛʦʚʦʨʫ (ʫʛʦʜʠ), ʱʦ ʥʝ ʩʫʧʝ-

ʨʝʯʘʪʴ ʯʠʥʥʦʤʫ ʟʘʢʦʥʦʜʘʚʩʪʚʫ. ɼʨʫʛʘ ð ʢʦʣʝʢʪʠ-

ʚʥʘ ð ʧʝʨʝʜʙʘʯʘʻ ʤʝʞʽ ʪʘ ʧʨʦʮʝʜʫʨʠ, ʷʢʽ ʦʢʨʝʩʣʝʥʽ 

ʙʽʣʴʰ ʩʪʨʦʛʦ ʟ ʫʯʘʩʪʶ ʜʝʨʞʘʚʠ. 

ʇʽʜʧʨʠʻʤʥʠʮʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʞʝ 

ʥʘ ʦʩʥʦʚʽ ʽ ʚ ʤʝʞʘʭ ʪʠʭ ʟʘʚʜʘʥʴ ̔  ʧʦʚʥʦʚʘʞʝʥʴ, ʢʦʪʨʽ 

ʚʽʜʙʠʪʽ ʚ ʟʘʩʥʦʚʥʠʮʴʢʠʭ ʜʦʢʫʤʝʥʪʘʭ ʪʘ ʩʪʘʪʫ-

ʪʘʭ ʧʽʜʧʨʠʻʤʩʪʚ (ʦʨʛʘʥʽʟʘʮʽʡ) ʨʽʟʥʠʭ ʬʦʨʤ ʚʣʘʩʥʦ-

ʩʪʽ. 

ʆʩʥʦʚʥʽ ʬʦʨʤʠ ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʽ-

ʩʥʦ ʢʦʨʝʣʶʶʪʴ ʟ ʤʦʞʣʠʚʠʤʠ ʾʾ ʪʠʧʘʤʠ. ʆʩʥʦʚʥʽ ʟ 

ʥʠʭ ʪʘʢʽ: 

Å ʤʘʣʠʡ ʙʽʟʥʝʩ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʦʩʦʙʠʩʪʽʡ 

ʚʣʘʩʥʦʩʪʽ ʘʙʦ ʦʨʝʥʜʽ; 

Å ʩʧʽʣʴʥʝ ʧʽʜʧʨʠʻʤʥʠʮʪʚʦ ʘʙʦ ʧʘʨʪʥʝʨʩʪʚʦ, ʟʘ-

ʩʥʦʚʘʥʝ ʥʘ ʢʦʣʝʢʪʠʚʥʽʡ ʚʣʘʩʥʦʩʪʽ; 

Å ʢʦʨʧʦʨʘʪʠʚʥʝ ʧʽʜʧʨʠʻʤʥʠʮʪʚʦ, ʟʘʩʥʦʚʘʥʝ ʥʘ 

ʘʢʮʽʦʥʝʨʥʽʡ ʚʣʘʩʥʦʩʪʽ. 

ɹʘʛʘʪʦʨʽʯʥʠʡ ʜʦʩʚʽʜ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʫ ʢʨʘʾʥʘʭ 

ʟ ʨʦʟʚʠʥʫʪʦʶ ʨʠʥʢʦʚʦʶ ʝʢʦʥʦʤʽʢʦʶ ʩʚʽʜ-

ʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʪʨʘʜʠʮʽʡʥʦ ʽʩʥʫʶʪʴ ʜʚʽ ʤʦʜʝʣʽ ʧʽʜ-

ʧʨʠʻʤʥʠʮʪʚʘ: ʢʣʘʩʠʯʥʘ ʪʘ ʽʥʥʦʚʘʮʽʡʥʘ, ʘʣʝ ʥʘ ʧʨʘʢ-

ʪʠʮʽ ʚʦʥʠ ʤʦʞʫʪʴ ʧʦʻʜʥʫʚʘʪʠʩʷ. 

ʂʣʘʩʠʯʥʘ ʤʦʜʝʣʴ ʧʽʜʧʨʠʻʤʥʠʮʪʚʘ ʦʨʽʻʥʪʦ-

ʚʘʥʘ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʷ-

ʚʥʠʭ ʨʝʩʫʨʩʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ.  

ɯʥʥʦʚʘʮʽʡʥʘ ʤʦʜʝʣʴ ʧʽʜʧʨʠʻʤʥʠʮʪʚʘ ʧʝʨʝʜ-

ʙʘʯʘʻ ʘʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʫʜʴ-ʷʢʠʭ (ʫ ʤʝʞʘʭ ʟʘ-

ʢʦʥʫ) ʽ ʥʘʩʘʤʧʝʨʝʜ ʥʦʚʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʜʣʷ 

ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʦʩʦʙʣʠʚʦ ʢʦʣʠ ʙʨʘʢʫʻ 

ʚʣʘʩʥʠʭ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ.  

ʇʨʦʪʝ ʧʦʧʨʠ ʦʩʦʙʣʠʚʦʩʪʽ ʝʢʦʥʦʤʽʯʥʦʛʦ ʽ ʧʨʘ-

ʚʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʩʧʝʮʠʬʽʢʠ ʩʬʝʨʠ ʜʽʷʣʴʥʦʩʪʽ, ʽʩ-

ʥʫʶʪʴ ʽ ʟʘʛʘʣʴʥʽ ʧʠʪʘʥʥʷ, ʷʢʽ ʟʘʚʞʜʠ ʤʫʩʷʪʴ ʚʠʨʽ-

ʰʫʚʘʪʠ ʧʽʜʧʨʠʻʤʮʽ. ʆʜʥʠʤ ʟ ʪʘʢʠʭ ʧʠʪʘʥʴ ʻ ʧʦʰʫʢ 

ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʘʙʦ ʧʦʰʫʢ ʧʨʠʚʘʙʣʠ-

ʚʦʾ ʽʜʝʾ ʙʽʟʥʝʩʫ. 

ʇʦʰʫʢ ʧʨʠʚʘʙʣʠʚʦʾ ʽʜʝʾ ʙʽʟʥʝʩʫ ð ʮʝ ʜʦʩʠʪʴ 

ʚʘʞʢʝ ʽ ʚʽʜʧʦʚʽʜʘʣʴʥʝ ʟʘʚʜʘʥʥʷ ʧʽʜʧʨʠʻʤʮʷ, ʷʢʠʡ 

ʤʘʻ ʚʽʜʥʘʡʪʠ ʚ ʽʜʝʾ ʤʦʞʣʠʚʽʩʪʴ ʨʝʘʣʽʟʫʚʘʪʠ ʩʚʦʾ 

ʟʥʘʥʥʷ ʽ ʟʜʽʙʥʦʩʪʽ. ʅʘ ʮʴʦʤʫ ʚʘʞʣʠʚʦʤʫ ʝʪʘʧʽ ʟʘ ʧʦ-

ʯʘʪʢʫʚʘʥʥʷ ʚʣʘʩʥʦʾ ʩʧʨʘʚʠ ʚʠʥʠʢʘʻ ʧʨʦʙʣʝʤʘ: ʜʝ ʽ 

ʷʢ ʰʫʢʘʪʠ ʥʦʚʫ ʧʽʜʧʨʠʻʤʥʠʮʴʢʫ ʽʜʝʶ. ɺʠʢʦʨʠʩʪʦ-

ʚʫʶʪʴ 3 ʦʩʥʦʚʥʽ ʛʨʫʧʠ ʤʝʪʦʜʽʚ ʧʦʰʫʢʫ ʽʜʝʾ ʙʽʟʥʝʩʫ. 

ɻʨʫʧʘ ʤʝʪʦʜʽʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʦʰʫʢʫ.  

ʄʝʪʦʜ ʘʥʘʣʦʛʽʾ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʦ-

ʛʦʩʴ ʧʦʜʽʙʥʦʛʦ ʜʦ ʚʞʝ ʚʽʜʦʤʦʛʦ ʨʽʰʝʥʥʷ, çʧʽʜʢʘʟʘ-

ʥʦʛʦè, ʥʘʧʨʠʢʣʘʜ, ʪʝʭʥʽʯʥʦʶ, ʝʢʦʥʦʤʽʯʥʦʶ ʘʙʦ ʽʥ-

ʰʦʶ ʣʽʪʝʨʘʪʫʨʦʶ ʯʠ çʧʽʜʛʣʷʥʫʪʦʛʦè ʚ ʧʨʠʨʦʜʽ. 

ʄʝʪʦʜ ʽʥʚʝʨʩʽʾ ð ʩʧʝʮʠʬʽʯʥʠʡ ʤʝʪʦʜ, ʱʦ ʧʝ-

ʨʝʜʙʘʯʘʻ ʪʘʢʽ ʧʽʜʭʦʜʠ ʜʦ ʚʠʨʽʰʝʥʥʷ ʥʦʚʦʾ ʧʨʦ-

ʙʣʝʤʠ: ʧʝʨʝʚʝʨʥʫʪʠ çʜʦʛʦʨʠ ʥʦʛʘʤʠè; çʚʠʚʝʨʥʫʪʠè 

ʥʘ ʧʨʦʪʠʣʝʞʥʠʡ ʙʽʢ; ʧʦʤʽʥʷʪʠ ʤʽʩʮʷʤʠ ʪʦʱʦ. 
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ʄʝʪʦʜ ʽʜʝʘʣʽʟʘʮʽʾ ̌ ʨʫʥʪʫʻʪʴʩʷ ʥʘ ʽʥʽʮʽʶʚʘʥʥʽ ʫʷʚ-

ʣʝʥʥʷ ʧʨʦ ̔ ʜʝʘʣʴʥʝ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ, ʱʦ ʤʦʞʝ çʥʘ-

ʰʪʦʚʭʥʫʪʠè ʥʘ ʫʩʚʽʜʦʤʣʝʥʥʷ ʷʢʦʾʩʴ ʥʦʚʦʾ ʽʜʝʾ. 

ʇʦʨʽʚʥʷʥʦ ʟ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʢʦʣʝʢʪʠʚʥʽ ʤʝ-

ʪʦʜʠ ʝʬʝʢʪʠʚʥʽʰʽ. ɺʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʜʨʫʛʽʡ 

ʛʨʫʧʽ ʤʝʪʦʜʽʚ ʧʦʰʫʢʫ ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ ʽʜʝʾ. 

ɻʨʫʧʘ ʤʝʪʦʜʽʚ ʢʦʣʝʢʪʠʚʥʦʛʦ ʧʦʰʫʢʫ .  

ʄʝʪʦʜ çʤʦʟʢʦʚʦʛʦè ʰʪʫʨʤʫ ð ʟʚʦʜʠʪʴʩʷ ʜʦ 

ʪʚʦʨʯʦʾ ʩʧʽʚʧʨʘʮʽ ʧʝʚʥʦʾ ʛʨʫʧʠ ʩʧʝʮʽʘʣʽʩʪʽʚ ʟʘʨʘʜʠ 

ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ, ʥʘʧʨʠʢʣʘʜ, 

ʧʨʦʚʝʜʝʥʥʷ ʜʠʩʢʫʩʽʾ ʟ ʢʦʥʢʨʝʪʥʦʛʦ ʢʦʣʘ ʧʠʪʘʥʴ. 

ʇʨʠ ʮʴʦʤʫ ʩʣʽʜ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʪʘʢʠʭ ʧʨʘʚʠʣ: ʥʝ ʜʦ-

ʧʫʩʢʘʪʠ ʢʨʠʪʠʢʠ ʽ ʥʝʛʘʪʠʚʥʠʭ ʢʦʤʝʥʪʘʨʽʚ ʱʦʜʦ ʚʠ-

ʩʣʦʚʣʶʚʘʥʴ ʦʧʦʥʝʥʪʽʚ; ʥʝ ʛʫʜʠʪʠ ʥʦʚʦʾ ʽʜʝʾ, ʷʢʦʶ ʙ 

ʚʦʥʘ ʥʝ ʙʫʣʘ ʘʙʩʫʨʜʥʦʶ ʟ ʧʦʛʣʷʜʫ ʤʦʞʣʠʚʦʾ ʾʾ ʧʨʘʢ-

ʪʠʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ. 

ʄʝʪʦʜ ʢʦʥʬʝʨʝʥʮʽʾ ʽʜʝʡ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʤʝ-

ʪʦʜʫ çʤʦʟʢʦʚʦʛʦè ʰʪʫʨʤʫ ʪʠʤ, ʱʦ ʜʦʧʫʩʢʘʻ ʜʦʙʨʦ-

ʟʠʯʣʠʚʫ ʢʨʠʪʠʢʫ ʚ ʬʦʨʤʽ ʨʝʧʣʽʢʠ ʘʙʦ ʢʦʤʝʥʪʘʨʷ. 

ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʪʘʢʘ ʢʨʠʪʠʢʘ ʤʦʞʝ ʧʽʜʚʠʱʠʪʠ ʮʽʥ-

ʥʽʩʪʴ ʚʠʩʫʥʫʪʠʭ ʽʜʝʡ. 

ʄʝʪʦʜ ʢʦʣʝʢʪʠʚʥʦʛʦ ʙʣʦʢʥʦʪʘ ʧʦʻʜʥʫʻ ʚ 

ʩʦʙʽ ʽʥʜʠʚʽʜʫʘʣʴʥʝ ʚʠʩʫʥʝʥʥʷ ʽʜʝʾ ʟ ʢʦʣʝʢʪʠʚʥʦʶ 

ʦʮʽʥʢʦʶ. ʇʨʠ ʮʴʦʤʫ ʢʦʞʥʠʡ ʫʯʘʩʥʠʢ ʦʪʨʠʤʫʻ ʙʣʦ-

ʢʥʦʪ, ʫ ʷʢʦʤʫ ʚʠʢʣʘʜʝʥʘ ʩʫʪʴ ʚʠʨʽʰʫʚʘʥʦʾ ʧʨʦ-

ʙʣʝʤʠ. ʇʨʦʪʷʛʦʤ ʧʝʚʥʦʛʦ ʯʘʩʫ (ʟʚʠʯʘʡʥʦ ʤʽʩʷʮʷ) 

ʢʦʞʥʠʡ ʫʯʘʩʥʠʢ ʦʙʛʦʚʦʨʝʥʥʷ ʟʘʧʠʩʫʻ ʚ ʙʣʦʢʥʦʪʽ 

ʚʣʘʩʥʽ ʽʜʝʾ ʱʦʜʦ ʚʠʨʽʰʝʥʥʷ ʧʝʚʥʦʾ ʧʨʦʙʣʝʤʠ. ʇʦʪʽʤ 

ʙʣʦʢʥʦʪʠ ʦʪʨʠʤʫʻ ʢʝʨʽʚʥʠʢ ʛʨʫʧʠ ʫʯʘʩʥʠʢʽʚ ʜʣʷ 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʥʘʢʦʧʠʯʝʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʃʠʰʝ ʧʽʩʣʷ 

ʟʘʚʝʨʰʝʥʥʷ ʮʽʻʾ ʧʨʦʮʝʜʫʨʠ ʦʨʛʘʥʽʟʦʚʫʻʪʴʩʷ ʪʚʦʨʯʘ 

ʜʠʩʢʫʩʽʷ ʽ ʧʨʠʡʤʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʝ ʨʽʰʝʥʥʷ ʱʦʜʦ 

ʥʦʚʦʾ ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ ʽʜʝʾ. 

ɻʨʫʧʘ ʤʝʪʦʜʽʚ ʘʢʪʠʚʘʮʽʾ ʧʦʰʫʢʫ.  

ʄʝʪʦʜ ʢʦʥʪʨʦʣʴʥʠʭ ʟʘʧʠʪʘʥʴ. ʁʦʛʦ ʩʫʪ-

ʥʽʩʪʴ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʽʥʽʮʽʶʚʘʪʠ ʚʠʨʽʰʝʥʥʷ ʦʙ-

ʛʦʚʦʨʶʚʘʥʦʾ ʧʨʦʙʣʝʤʠ ʟ ʜʦʧʦʤʦʛʦʶ ʧʝʚʥʠʭ ʟʘʧʠ-

ʪʘʥʴ, ʱʦ ʤʘʶʪʴ ʩʪʠʤʫʣʶʚʘʪʠ ʚʣʘʩʥʽ ʤʽʨʢʫʚʘʥʥʷ 

ʱʦʜʦ ʚʠʩʫʥʫʪʦʾ ʽʜʝʾ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʮʴʦʛʦ ʤʝ-

ʪʦʜʫ ʙʘʞʘʥʦ ʤʘʪʠ ʧʦʧʝʨʝʜʥʴʦ ʨʦʟʨʦʙʣʝʥʽ ʙʣʦʢʠ ʟʘ-

ʧʠʪʘʥʴ. 

ʄʝʪʦʜ ʬʦʢʘʣʴʥʠʭ ʦʙ'ʻʢʪʽʚ. ʁʦʛʦ ʭʘʨʘʢʪʝʨ-

ʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʻ ʧʝʨʝʥʝʩʝʥʥʷ ʦʟʥʘʢ ʚʠʧʘʜ-

ʢʦʚʦ ʚʠʙʨʘʥʠʭ ʦʙ'ʻʢʪʽʚ ʥʘ ʦʙ'ʻʢʪ, ʱʦ ʧʦʪʨʝʙʫʻ ʚʜʦ-

ʩʢʦʥʘʣʝʥʥʷ. ʆʩʪʘʥʥʽʡ ʧʝʨʝʙʫʚʘʻ ʫ ʬʦʢʫʩʽ ʧʝʨʝʥʝ-

ʩʝʥʥʷ ʽ ʪʦʤʫ ʡʦʛʦ ʥʘʟʠʚʘʶʪʴ ʬʦʢʘʣʴʥʠʤ. ʇʨʠ ʮʴʦʤʫ 

ʤʦʞʝ ʚʠʥʠʢʥʫʪʠ ʥʠʟʢʘ ʚʘʨʽʘʥʪʽʚ ʚʠʨʽʰʝʥʥʷ ʟʘ-

ʚʜʘʥʥʷ. ɼʦʩʚʽʜ ʧʦʢʘʟʫʻ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʴʦʛʦ ʤʝ-

ʪʦʜʫ ʜʘʻ ʜʦʙʨʽ ʨʝʟʫʣʴʪʘʪʠ ʱʦʜʦ ʧʦʰʫʢʫ ʥʦʚʠʭ ʤʦ-

ʜʠʬʽʢʘʮʽʡ ʚʽʜʦʤʠʭ ʪʝʭʥʽʯʥʠʭ ʽʜʝʡ ʽ ʟʘʚʜʷʢʠ ʮʴʦʤʫ 

ʜʘʻ ʟʤʦʛʫ ʟʥʘʡʪʠ ʧʨʠʡʥʷʪʥʫ ʧʽʜʧʨʠʻʤʥʠʮʴʢʫ ʽʜʝʶ 

ʚʽʜʥʦʩʥʦ ʨʦʟʨʦʙʢʠ ʽ ʦʩʚʦʻʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʥʦʚʠʭ 

ʪʦʚʘʨʽʚ. 

ʄʝʪʦʜ ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ˇʨʫʥʪʫʻʪʴʩʷ 

ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʦʤʙʽʥʘʪʦʨʠʢʠ, ʪʦʙʪʦ ʜʦʩʣʽʜʞʝʥʥʽ 

ʚʩʽʭ ʤʦʞʣʠʚʠʭ ʚʘʨʽʘʥʪʽʚ, ʚʠʭʦʜʷʯʠ ʽʟ ʟʘʢʦʥʦʤʽʨʥʦ-

ʩʪʝʡ ʙʫʜʦʚʠ (ʤʦʨʬʦʣʦʛʽʾ) ʦʙ'ʻʢʪʘ, ʱʦ ʧʽʜʣʷʛʘʻ ʚʠ-

ʚʯʝʥʥʶ ʡ ʘʥʘʣʽʟʫ. ʂʦʤʙʽʥʫʶʯʠ ʚʘʨʽʘʥʪʠ, ʤʦʞʥʘ 

ʦʪʨʠʤʘʪʠ ʯʠʤʘʣʦ ʨʽʟʥʠʭ ʨʽʰʝʥʴ ʫ ʧʨʦʮʝʩʽ ʧʦʰʫʢʫ 

ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ ʽʜʝʾ. ʎʝʡ ʤʝʪʦʜ ʫʤʦʞʣʠʚʣʶʻ 

ʦʛʣʷʜ ʫʩʽʭ ʨʝʘʣʴʥʠʭ ʨʽʰʝʥʴ ʧʨʦʙʣʝʤʠ ʽ ʚʠʙʽʨ ʦʧʪʠ-

ʤʘʣʴʥʦʛʦ ʚʘʨʽʘʥʪʘ. 

ʇʽʜʧʨʠʻʤʥʠʮʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ʚ ʩʠʩʪʝʤʽ ʦʭʦʨʦʥʠ 

ʟʜʦʨʦʚôʷ ʚʠʤʘʛʘʻ ʦʩʦʙʣʠʚʦ ʨʝʪʝʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʜʦ 

ʧʦʯʘʪʢʫ ʾʾ ʨʦʙʦʪʠ. ʌʦʨʤʦʶ ʪʘʢʦʾ ʧʽʜʛʦʪʦʚʯʦʾ ʨʦ-

ʙʦʪʠ ʻ ʙʽʟʥʝʩ-ʧʣʘʥ.  

ɹʽʟʥʝʩ - ʧʣʘʥ ï ʮʝ ʨʝʪʝʣʴʥʦ ʧʽʜʛʦʪʦʚʣʝʥʠʡ ʜʦ-

ʢʫʤʝʥʪ, ʷʢʠʡ ʨʦʟʢʨʠʚʘʻ ʚʩʽ ʩʪʦʨʦʥʠ ʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʽ ʻ ʬʦʨʤʦʶ ʝʢʩʧʝʨʪʥʦʾ ʦʮʽʥʢʠ ʜʦʮʽʣʴʥʦ-

ʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʜʽʡʩʥʝʥʥʷ ʥʦʚʦʾ ʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. 

ɼʦ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ ʨʦʟʨʦʙʢʠ ʙʽʟʥʝʩ-ʧʣʘʥʫ 

ʥʘʣʝʞʠʪʴ ʦʮʽʥʢʘ ʥʦʚʠʟʥʠ ʽ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʽ ʧʽʜʧʨʠ-

ʻʤʥʠʮʴʢʦʾ ʽʜʝʾ; ʘʥʘʣʽʟ ʩʣʘʙʢʠʭ ʽ ʩʠʣʴʥʠʭ ʩʪʦʨʽʥ; ʚʠ-

ʟʥʘʯʝʥʥʷ ʚʠʪʨʘʪ, ʜʞʝʨʝʣ ʽ ʚʝʣʠʯʠʥʠ ʬʽʥʘʥʩʦʚʠʭ ʨʝ-

ʩʫʨʩʽʚ; ʧʦʙʫʜʦʚʘ ʢʦʥʮʝʧʮʽʾ ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ ʜʽʷʣʴ-

ʥʦʩʪʽ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʾʾ ʩʪʨʘʪʝʛʽʾ; ʦʮʽʥʢʘ ʢʦʥôʶʥʢʪʫʨʠ 

ʨʠʥʢʫ; ʚʠʚʯʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʢʦʥʢʫʨʝʥʪʽʚ; ʚʠʟʥʘ-

ʯʝʥʥʷ ʩʪʫʧʝʥʷ ʤʦʞʣʠʚʦʛʦ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʨʠʟʠʢʫ; 

ʧʦʰʫʢ ʥʘʜʽʡʥʠʭ ʧʘʨʪʥʝʨʽʚ ʜʣʷ ʨʦʟʨʦʙʢʠ ʽ ʨʝʘʣʽʟʘʮʽʾ 

ʽʥʥʦʚʘʮʽʡʥʦ-ʽʥʚʝʩʪʠʮʽʡʥʦʛʦ ʧʨʦʝʢʪʫ; ʧʨʦʛʥʦʟʫ-

ʚʘʥʥʷ ʦʯʽʢʫʚʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʪʨʠ-

ʧôʷʪʴ ʨʦʢʽʚ. 

ɼʦ ʚʠʜʽʚ ʙʽʟʥʝʩ-ʧʣʘʥʽʚ ʚʽʜʥʦʩʷʪʴʩʷ: 

1) ʽʥʚʝʩʪʠʮʽʡʥʠʡ ʙʽʟʥʝʩ-ʧʣʘʥ, ʤʝʪʘ ʷʢʦʛʦ - ʟʘ-

ʣʫʯʝʥʥʷ ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫʨʩʽʚ ʚ ʦʨʛʘʥʽʟʘʮʽʶ; 

2) ʽʥʥʦʚʘʮʽʡʥʠʡ ʙʽʟʥʝʩ-ʧʣʘʥ, ʷʢʠʡ ʤʘʻ ʥʘ ʤʝʪʽ 

ʦʮʽʥʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʟʤʽʥʠ ʧʨʦʮʝʩʫ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʠʭ ʽ ʩʝʨʚʽʩʥʠʭ ʧʦʩ-

ʣʫʛ; 

3) ʘʥʘʣʽʪʠʯʥʠʡ ʙʽʟʥʝʩ-ʧʣʘʥ, ʱʦ ʦʮʽʥʶʻ ʮʽʣʽʩ-

ʥʠʡ ʨʦʟʚʠʪʦʢ ʜʽʶʯʦʾ ʤʝʜʠʯʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ. 

ʅʘʧʨʠʢʣʘʜ, ʚ ʽʥʥʦʚʘʮʽʡʥʦʤʫ ʙʽʟʥʝʩ-ʧʣʘʥʽ ʧʦ-

ʚʠʥʥʽ ʙʫʪʠ ʚʽʜʦʙʨʘʞʝʥʽ ʤʝʜʠʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʝ ʧʨʦʝ-

ʢʪʫʚʘʥʥʷ ʽ ʦʩʥʘʱʝʥʥʷ ʤʝʜʠʯʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ, ʟʘʛʘʣʴ-

ʥʠʡ ʦʧʠʩ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʨʝʛʽʦʥʫ 

ʪʘ ʘʥʘʣʽʟ ʚʠʤʦʛ ʜʦ ʥʦʚʦʛʦ ʤʝʜʠʯʥʦʛʦ ʟʘʢʣʘʜʫ ʘʙʦ 

ʦʨʛʘʥʽʟʘʮʽʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʜʠʯʥʠʭ ʮʽʣʝʡ ʽ ʟʘʛʘʣʴ-

ʥʦʾ ʩʠʪʫʘʮʽʾ. ʆʙʦʚ'ʷʟʢʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʙʽʟʥʝʩ-

ʧʣʘʥʫ ʧʦʚʠʥʥʽ ʙʫʪʠ ʨʦʟʨʘʭʫʥʦʢ ʥʝʦʙʭʽʜʥʦʾ ʧʣʦʱʽ, 

ʦʮʽʥʢʘ ʢʽʥʮʝʚʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʚʠʪʨʘʪ, ʚʘʨʪʦʩʪʽ ʦʙʣʘ-

ʜʥʘʥʥʷ ʜʣʷ ʢʦʞʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ, ʦʙʩʷʛʽʚ ʬʽʥʘʥʩʫ-

ʚʘʥʥʷ ʪʘ ʧʦʪʦʯʥʠʭ ʚʠʪʨʘʪ, ʨʦʟʨʘʭʫʥʦʢ ʟʘʚʘʥʪʘʞʝʥʦ-

ʩʪʽ ʚʽʜʜʽʣʝʥʴ, ʢʘʣʴʢʫʣʷʮʽʷ ʜʦʭʦʜʽʚ, ʨʝʟʫʣʴʪʘʪ ʧʨʠ-

ʙʫʪʢʫ ʽ ʦʢʫʧʥʦʩʪʽ. 

ɺʽʜʦʤʦ, ʱʦ ʧʨʘʢʪʠʯʥʦ ʧʦʣʦʚʠʥʘ ʚʩʽʭ ʧʣʘʪʥʠʭ 

ʤʝʜʠʯʥʠʭ ʧʦʩʣʫʛ ʧʦʚôʷʟʘʥʘ ʟʽ ʩʪʦʤʘʪʦʣʦʛʽʻʶ. ʅʽ 

ʜʣʷ ʢʦʛʦ ʥʝ ʩʝʢʨʝʪ, ʱʦ ʟʫʙʥʠʡ ʙʽʣʴ ʟʤʫʰʫʻ ʣʶʜʠʥʫ 

ʚʽʜʚʽʜʘʪʠ ʧʦʣʽʢʣʽʥʽʢʫ ʘʙʦ ʧʨʠʚʘʪʥʠʡ ʢʘʙʽʥʝʪ ʣʽʢʘʨʷ 

ʥʝʚʽʜʢʣʘʜʥʦ. ɼʦ ʪʦʛʦ ʞ ʙʘʛʘʪʦ ʧʘʮʽʻʥʪʽʚ ʧʦʪʨʝʙʫ-

ʶʪʴ ʧʨʦʪʝʟʫʚʘʥʥʷ, ʚʠʧʨʘʚʣʝʥʥʷ ʧʨʠʢʫʩʫ, ʚʽʜʙʽʣʶ-

ʚʘʥʥʷ ʟʫʙʽʚ, ʭʽʨʫʨʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʽ ʽʥʰʠʭ ʧʨʦʮʝʜʫ-

ʨʘʭ, ʪʦʤʫ ʤʦʞʥʘ ʟ ʧʦʚʥʦʶ ʚʧʝʚʥʝʥʽʩʪʶ ʩʪʚʝʨʜʞʫ-

ʚʘʪʠ, ʱʦ ʩʪʦʤʘʪʦʣʦʛʽʷ ʻ ʜʫʞʝ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʽ 

ʧʨʠʙʫʪʢʦʚʠʤ ʚʠʜʦʤ ʙʽʟʥʝʩʫ. 

ʗʢʱʦ ʧʽʜʧʨʠʻʤʝʮʴ ʙʘʞʘʻ ʟʘʡʥʷʪʠ ʩʚʦʻ ʤʽʩʮʝ ʚ 

ʮʽʡ ʥʽʰʽ, ʡʦʤʫ ʥʝʦʙʭʽʜʥʦ ʨʝʪʝʣʴʥʦ ʚʠʚʯʠʪʠ ʦʩʦʙʣʠ-

ʚʦʩʪʽ ʨʠʥʢʫ ʤʝʜʠʯʥʠʭ ʧʦʩʣʫʛ ʽ ʧʨʦʨʘʭʫʚʘʪʠ ʤʦʞ-

ʣʠʚʽ ʨʠʟʠʢʠ. ʇʦʛʦʚʦʨʠʤʦ ʧʨʦ ʪʝ, ʷʢ ʩʘʤʦʩʪʽʡʥʦ ʚʽʜ-

ʢʨʠʪʠ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʡ ʢʘʙʽʥʝʪ ʟ ʥʫʣʷ ʽ ʫʥʠʢʥʫʪʠ 

ʪʠʧʦʚʠʭ ʧʦʤʠʣʦʢ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʛʨʘʤʦʪʥʦ ʦʨʛʘʥʽʟʫ-

ʚʘʪʠ ʧʨʠʙʫʪʢʦʚʫ ʩʧʨʘʚʫ. 

ʑʦʙ ʛʨʘʤʦʪʥʦ ʨʦʟʨʦʙʠʪʠ ʧʨʦʝʢʪ ʩʪʦʤʘʪʦʣʦʛʽ-

ʯʥʦʾ ʢʣʽʥʽʢʠ ʘʙʦ ʧʨʠʚʘʪʥʦʛʦ ʢʘʙʽʥʝʪʫ, ʧʽʜʧʨʠʻʤʮʶ 

ʥʝʦʙʭʽʜʥʦ ʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʥʘʜʘʥʥʷ 
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ʤʝʜʠʯʥʠʭ ʧʦʩʣʫʛ ʚ ʮʽʡ ʩʬʝʨʽ. ʇʨʘʢʪʠʯʥʦ ʫ ʚʩʽʭ ʫʢ-

ʨʘʾʥʩʴʢʠʭ ʤʽʩʪʘʭ ʧʨʠʩʫʪʥʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʣʽʢʫʚʘ-

ʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, ʢʫʜʠ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʚʝʨʥʫʪʠʩʷ 

ʙʫʜʴ-ʷʢʘ ʣʶʜʠʥʘ ʟʘ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʶ ʜʦʧʦʤʦʛʦʶ. 

ʎʝ ʤʦʞʝ ʙʫʪʠ ʷʢ ʧʨʦʩʪʝ ʣʽʢʫʚʘʥʥʷ ʟʫʙʽʚ, ʪʘʢ ʽ ʜʦ-

ʨʦʛʘ ʫʩʪʘʥʦʚʢʘ ʚʽʥʽʨʽʚ, ʦʜʥʘʢ ʚʘʞʣʠʚʦ ʨʦʟʫʤʽʪʠ, ʱʦ 

ʫʩʧʽʭ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʟʘʣʝ-

ʞʠʪʴ ʚʽʜ ʧʨʦʬʝʩʽʦʥʘʣʽʟʤʫ ʣʽʢʘʨʽʚ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʦʩʥʦʚʥʠʤʠ ʚʠʜʘʤʠ ʣʽʢʫ-

ʚʘʣʴʥʠʭ ʫʩʪʘʥʦʚ ʚ ʋʢʨʘʾʥʽ ʻ: 

¶ ʜʝʨʞʘʚʥʽ ʩʪʦʤʘʪʦʣʦʛʽʯʥʽ ʧʦʣʽʢʣʽʥʽʢʠ; 

¶ ʧʨʠʚʘʪʥʽ ʟʫʙʥʽ ʢʘʙʽʥʝʪʠ; 

¶ ʧʨʠʚʘʪʥʽ ʢʣʽʥʽʢʠ. 

ʇʦʜʽʙʥʽ ʟʘʢʣʘʜʠ ʙʫʜʫʪʴ ʩʢʣʘʜʘʪʠ ʢʦʥʢʫʨʝʥʮʽʶ 

ʤʦʣʦʜʦʤʫ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʫ, ʪʦʤʫ 

ʩʣʽʜ ʨʦʟʽʙʨʘʪʠʩʷ ʚ ʩʧʝʮʠʬʽʮʽ ʾʭ ʨʦʙʦʪʠ. ʅʘʡʤʝʥʰʠʤ 

ʟʣʦʤ ʚ ʮʴʦʤʫ ʧʣʘʥʽ ʻ ʜʝʨʞʘʚʥʽ ʧʦʣʽʢʣʽʥʽʢʠ. ʗʢ ʧʨʘ-

ʚʠʣʦ, ʾʭ ʚʽʜʚʽʜʫʶʪʴ ʚ ʦʩʥʦʚʥʦʤʫ ʣʶʜʠ ʟ ʥʝʚʠʩʦʢʠʤ 

ʨʽʚʥʝʤ ʜʦʩʪʘʪʢʫ. ʏʦʤʫ ʜʝʨʞʘʚʥʘ ʩʪʦʤʘʪʦʣʦʛʽʷ ʥʝ 

ʤʦʞʝ ʙʫʪʠ ʩʝʨʡʦʟʥʠʤ ʢʦʥʢʫʨʝʥʪʦʤ? ʉʧʨʘʚʘ ʚ ʪʦʤʫ, 

ʱʦ ʚ ʥʽʡ, ʷʢ ʧʨʘʚʠʣʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʝʰʝʚʽ ʤʘ-

ʪʝʨʽʘʣʠ, ʘ ʪʘʢʦʞ ʩʪʘʨʝ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʟʫ-

ʙʽʚ, ʷʢʝ ʧʨʘʢʪʠʯʥʦ ʥʝ ʦʥʦʚʣʶʻʪʴʩʷ. 

ʉʘʤʝ ʪʦʤʫ ʥʘʡʙʽʣʴʰʫ ʢʦʥʢʫʨʝʥʮʽʶ ʚ ʮʽʡ ʥʽʰʽ 

ʩʢʣʘʜʘʶʪʴ ʧʨʠʚʘʪʥʽ ʩʪʦʤʘʪʦʣʦʛʽʯʥʽ ʢʣʽʥʽʢʠ, ʽ ʮʝ ʥʝ 

ʜʠʚʥʦ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʦʩʥʘʱʝʥʽ ʩʫʯʘʩʥʠʤ ʚʠʩʦʢʦʢ-

ʣʘʩʥʠʤ ʫʩʪʘʪʢʫʚʘʥʥʷʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʥʘʜʘʚʘʪʠ ʧʦʚ-

ʥʠʡ ʩʧʝʢʪʨ ʧʦʩʣʫʛ. ʅʘʧʨʠʢʣʘʜ, ʚ ʥʠʭ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʧʦʚʥʘ ʜʽʘʛʥʦʩʪʠʢʘ ʚʩʽʣʷʢʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʧʦʨʦʞ-

ʥʠʥʠ ʨʦʪʘ, ʣʶʜʠʥʘ ʦʪʨʠʤʫʻ ʷʢʽʩʥʽ ʧʦʩʣʫʛʠ ʟ ʦʨʪʦ-

ʜʦʥʪʽʾ, ʱʝʣʝʧʥʦ-ʣʠʮʝʚʦʾ ʭʽʨʫʨʛʽʾ, ʦʨʪʦʧʝʜʽʾ ʪʘ ʣʽʢʫ-

ʚʘʥʥʷ ʟʫʙʽʚ. ʊʫʪ, ʷʢ ʧʨʘʚʠʣʦ, ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʜʦ 

ʜʝʩʷʪʢʘ ʧʨʦʬʝʩʽʡʥʠʭ ʩʪʦʤʘʪʦʣʦʛʽʚ, ʷʢʽ ʤʘʶʪʴ ʚʝʣʠ-

ʢʠʡ ʜʦʩʚʽʜ ʨʦʙʦʪʠ. ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʚʘʨʪʦʩʪʽ, ʪʦ ʚ 

ʧʨʠʚʘʪʥʠʭ ʢʣʽʥʽʢʘʭ ʚʦʥʘ ʟʘʚʞʜʠ ʜʦʩʠʪʴ ʚʠʩʦʢʘ, 

ʪʦʤʫ ʚʽʜʚʽʜʠʥʠ ʮʠʭ ʟʘʢʣʘʜʽʚ ʤʦʞʫʪʴ ʜʦʟʚʦʣʠʪʠ ʩʦʙʽ 

ʚ ʦʩʥʦʚʥʦʤʫ ʣʶʜʠ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʜʦʩʪʘʪʢʫ. 

ʉʝʨʡʦʟʥʫ ʢʦʥʢʫʨʝʥʮʽʶ ʚ ʧʦʜʽʙʥʽʡ ʩʬʝʨʽ ʙʽʟ-

ʥʝʩʫ ʩʢʣʘʜʘʶʪʴ ʽ ʧʨʠʚʘʪʥʽ ʩʪʦʤʘʪʦʣʦʛʽʯʥʽ ʢʘʙʽʥʝʪʠ. 

ɿʘʟʚʠʯʘʡ ʪʫʪ ʧʨʠʩʫʪʥʽ ʣʠʰʝ ʢʽʣʴʢʘ ʣʽʢʘʨʽʚ ʽ ʤʝʜʩʝʩ-

ʪʝʨ, ʘ ʩʧʝʢʪʨ ʧʦʩʣʫʛ, ʱʦ ʥʘʜʘʶʪʴʩʷ ʜʦʩʠʪʴ ʚʫʟʴʢʠʡ. 

ɺʝʣʠʢʘ ʯʘʩʪʠʥʘ ʧʨʠʚʘʪʥʠʭ ʢʘʙʽʥʝʪʽʚ ʥʝ ʦʩʥʘʱʝʥʘ 

ʜʽʘʛʥʦʩʪʠʯʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ, ʯʝʨʝʟ ʱʦ ʧʘʮʽʻʥʪʠ ʥʘ-

ʧʨʘʚʣʷʶʪʴʩʷ ʜʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʨʷʜʫ ʧʨʦʮʝʜʫʨ ʚ ʧʦ-

ʣʽʢʣʽʥʽʢʠ (ʜʝʨʞʘʚʥʽ ʘʙʦ ʧʨʠʚʘʪʥʽ). ʑʦ ʩʪʦʩʫʻʪʴʩʷ 

ʨʦʟʮʽʥʦʢ, ʪʦ ʚʦʥʠ ʜʦʩʪʫʧʥʽ ʧʨʘʢʪʠʯʥʦ ʢʦʞʥʦʤʫ ʧʘ-

ʮʽʻʥʪʦʚʽ ʽʟ ʩʝʨʝʜʥʽʤ ʜʦʩʪʘʪʢʦʤ. 

ʗʢ ʚʽʜʢʨʠʪʠ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʡ ʢʘʙʽʥʝʪ? ʆʩʥʦʚʥʽ 

ʝʪʘʧʠ. 

1. ʈʝʻʩʪʨʘʮʽʷ ʙʽʟʥʝʩʫ. 
ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʥʝʦʙʭʽʜʥʦ ʟʘʨʝʻʩʪʨʫʚʘʪʠ ʩʚʽʡ ʙʽʟʥʝʩ ʚ ʜʝʨʞʘʚʥʫ ʬʽ-

ʩʢʘʣʴʥʫ ʩʣʫʞʙʫ. ʗʢʱʦ ʣʽʢʘʨ-ʩʪʦʤʘʪʦʣʦʛ ʙʘʞʘʻ ʟʘʡ-

ʤʘʪʠʩʷ ʧʨʠʚʘʪʥʦʶ ʧʨʘʢʪʠʢʦʶ, ʡʦʤʫ ʨʝʢʦʤʝʥʜʫ-

ʻʪʴʩʷ ʦʬʦʨʤʠʪʠ ʇʇ. 

ɺʘʞʣʠʚʦ: ʚʩʽ ʩʪʦʤʘʪʦʣʦʛʠ, ʷʢʽ ʥʘʜʘʶʪʴ ʧʦʩ-

ʣʫʛʠ ʟ ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʨʦʪʝʟʫʚʘʥʥʷ, ʧʦʚʠʥʥʽ ʥʘ ʩʚʦʻ 

ʽʤôʷ ʦʪʨʠʤʘʪʠ ʚʽʜʧʦʚʽʜʥʫ ʣʽʮʝʥʟʽʶ. ɹʝʟ ʥʝʾ ʟʫʙʥʠʡ 

ʣʽʢʘʨ ʥʝ ʤʦʞʝ ʙʫʪʠ ʜʦʧʫʱʝʥʠʡ ʜʦ ʨʦʙʦʪʠ. 

2. ʆʪʨʠʤʘʥʥʷ ʜʦʟʚʦʣʽʚ. 
ʇʨʠʤʽʱʝʥʥʷ ʜʣʷ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʢʘʙʽʥʝʪʫ 

ʧʦʚʠʥʥʦ ʙʫʪʠ ʦʩʥʘʱʝʥʦ ʩʧʨʘʚʥʠʤʠ ʽʥʞʝʥʝʨʥʠʤʠ 

ʢʦʤʫʥʽʢʘʮʽʷʤʠ, ʤʘʪʠ ʧʣʦʱʫ ʥʝ ʤʝʥʰʝ 30 ʤĮ ʽ ʚʠʩʦʪʫ 

ʩʪʝʣʴ ʚʽʜ 3 ʤ. ʂʨʽʩʣʘ ʜʣʷ ʧʘʮʽʻʥʪʽʚ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ 

ʨʦʟʪʘʰʦʚʫʚʘʪʠ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʥʘʚʢʦʣʦ ʥʠʭ ʟʘ-

ʙʝʟʧʝʯʠʪʠ ʚʽʣʴʥʠʡ ʧʨʦʩʪʽʨ ʥʝ ʤʝʥʰʝ 14 ʤĮ. 

ʋ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʧʨʠʤʽʱʝʥʥʷ 

ʧʽʜʙʠʨʘʶʪʴʩʷ ʥʘ ʧʝʨʰʠʭ ʧʦʚʝʨʭʘʭ ʞʠʪʣʦʚʠʭ ʙʫʜʠ-

ʥʢʽʚ. ʂʚʘʨʪʠʨʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʜʽʷʣʴʥʦ-

ʩʪʽ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʢʘʙʽʥʝʪʫ, ʩʣʽʜ ʧʝʨʝʚʦʜʠʪʠ ʚ 

ʥʝʞʠʪʣʦʚʠʡ ʬʦʥʜ, ʧʨʦʪʝ ʮʷ ʧʨʦʮʝʜʫʨʘ ʜʦʨʦʛʘ ʽ ʜʦ-

ʩʠʪʴ ʪʨʠʚʘʣʘ. 

ʗʢʱʦ ʚ ʟʫʙʥʦʤʫ ʢʘʙʽʥʝʪʽ ʙʫʜʝ ʙʽʣʴʰʝ 3 ʢʨʽʩʝʣ, 

ʚ ʦʙʦʚôʷʟʢʦʚʦʤʫ ʧʦʨʷʜʢʫ ʧʦʪʨʽʙʥʦ ʦʨʛʘʥʽʟʫʚʘʪʠ 

ʟʦʥʫ ʜʣʷ ʩʪʝʨʠʣʽʟʘʮʽʾ ʨʦʙʦʯʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘ ʟ ʧʣʦ-

ʱʝʶ ʥʝ ʤʝʥʰʝ 6 ʢʚʘʜʨʘʪʥʠʭ ʤʝʪʨʽʚ. ʊʘʢʦʞ ʧʦʚʠʥʝʥ 

ʙʫʪʠ ʩʘʥʚʫʟʦʣ ʜʦ 5 ʤĮ ʽ ʭʦʣ (ʧʨʠʡʤʘʣʴʥʷ) ʜʦ 10 ʤĮ. 

ɺʘʞʣʠʚʦ: ʥʝ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʝʢʦʥʦʤʠʪʠ ʥʘ ʧʝ-

ʨʝʧʣʘʥʫʚʘʥʥʽ, ʜʠʟʘʡʥʽ ʽ ʨʝʤʦʥʪʽ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ 

ʢʘʙʽʥʝʪʫ. ʇʽʜʧʨʠʻʤʝʮʴ ʧʦʚʠʥʝʥ ʩʪʚʦʨʠʪʠ ʧʨʝʩʪʠʞ 

ʢʦʤʧʘʥʽʾ ʽ ʢʦʤʬʦʨʪʥʽ ʫʤʦʚʠ ʜʣʷ ʧʘʮʽʻʥʪʽʚ. ɼʦʨʫ-

ʯʠʪʠ ʪʘʢʽ ʨʦʙʦʪʠ ʚʘʨʪʦ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤ ʢʦʤʧʘʥʽʷʤ, 

ʷʢʽ ʟʤʦʞʫʪʴ ʧʨʦʬʝʩʽʡʥʦ ʨʦʟʨʦʙʠʪʠ ʧʨʦʝʢʪ ʧʨʠʤʽ-

ʱʝʥʥʷ ʽ ʧʦʩʧʨʠʷʪʠ ʚ ʦʪʨʠʤʘʥʥʽ ʜʦʟʚʽʣʴʥʦʾ ʜʦʢʫʤʝ-

ʥʪʘʮʽʾ ʚ ʥʘʛʣʷʜʦʚʠʭ ʦʨʛʘʥʘʭ. 

3. ɿʘʢʫʧʽʚʣʷ ʦʙʣʘʜʥʘʥʥʷ. 
ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʦʨʛʘʥʽʟʘʮʽʾ ʙʽʟʥʝʩʫ ʙʫʜʝ ʚʠ-

ʙʽʨ ʽ ʧʦʢʫʧʢʘ ʧʨʦʬʝʩʽʡʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʢʘʙʽ-

ʥʝʪʫ ʩʪʦʤʘʪʦʣʦʛʽʾ. ʇʨʠʙʣʠʟʥʠʡ ʧʝʨʝʣʽʢ ʥʝʦʙʭʽʜʥʠʭ 

ʚʠʪʨʘʪ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ: 

Å 4-ʨʫʢʘʚʥʘ ʩʪʦʤʘʪʦʣʦʛʽʯʥʘ ʫʩʪʘʥʦʚʢʘ ʟ ʢʨʽʩ-

ʣʦʤ ï 150 ʪʠʩ. ʛʨʠʚʝʥʴ; 

Å ʨʝʥʪʛʝʥ-ʘʧʘʨʘʪ ï 100 ʪʠʩ. ʛʨʠʚʝʥʴ; 

Å ʧʣʦʤʙʫʚʘʣʴʥʽ ʪʘ ʚʠʪʨʘʪʥʽ ʤʘʪʝʨʽʘʣʠ ï 25 

ʪʠʩ. ʛʨʠʚʝʥʴ; 

Å ʩʪʽʣʴʮʽ ʜʣʷ ʣʽʢʘʨʷ ʽ ʘʩʠʩʪʝʥʪʘ ï 5 ʪʠʩ. ʛʨʠ-

ʚʝʥʴ; 

Å ʥʘʙʽʨ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ï 100 

ʪʠʩ. ʛʨʠʚʝʥʴ; 

Å ʘʚʪʦʢʣʘʚ, ʤʝʙʣʽ ʪʘ ʭʦʣʦʜʠʣʴʥʠʢ ï 150 ʪʠʩ. 

ʛʨʠʚʝʥʴ. 

ʈʘʟʦʤ ï ʚʠʪʨʘʪʠ ʥʘ ʧʦʢʫʧʢʫ ʩʪʘʥʦʚʣʷʪʴ 0,5 ʤʣʥ 

ʛʨʠʚʝʥʴ. ʅʘʡʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʣʦ ʥʽʤʝʮʴʢʝ, 

ʽʪʘʣʽʡʩʴʢʝ ʪʘ ʘʤʝʨʠʢʘʥʩʴʢʝ ʦʙʣʘʜʥʘʥʥʷ. ʄʦʞʥʘ ʢʫ-

ʧʠʪʠ ʟʘ 50 ʪʠʩ. ʢʠʪʘʡʩʴʢʫ ʫʩʪʘʥʦʚʢʫ ʽ ʟʘʦʱʘʜʠʪʠ ʥʘ 

ʧʦʢʫʧʮʽ, ʧʨʦʪʝ ʮʝ ʧʨʠʟʚʝʜʝ ʜʦ ʥʠʟʴʢʦʾ ʷʢʦʩʪʽ ʥʘ-

ʜʘʥʥʷ ʧʦʩʣʫʛ ʽ ʯʘʩʪʠʤ ʨʝʤʦʥʪʘʤ. 

4. ɿʘʣʫʯʝʥʥʷ ʧʝʨʩʦʥʘʣʫ. 
ʋʩʧʽʭ ʨʦʙʦʪʠ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʢʘʙʽʥʝʪʫ ʚ 

ʯʦʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʦʬʝʩʽʦʥʘʣʽʟʤʫ ʤʝʜʠʢʽʚ. ʂʨʽʤ 

5-ʨʽʯʥʦʛʦ ʩʪʘʞʫ ʧʨʘʢʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʩʪʦʤʘʪʦʣʦʛ 

ʧʦʚʠʥʝʥ ʤʘʪʠ ʩʝʨʪʠʬʽʢʘʪ ʟʘ ʧʝʚʥʦʶ ʩʧʝʮʽʘʣʽʟʘʮʽʻʶ. 

ʐʪʘʪ ʤʦʞʝ ʩʢʣʘʜʘʪʠʩʷ ʟ ʥʘʩʪʫʧʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ (+ 

ʾʭ ʟʘʨʧʣʘʪʘ): 

Å ʣʽʢʘʨ-ʩʪʦʤʘʪʦʣʦʛ (2 ʯʦʣ.) ï 40 ʪʠʩ. ʛʨʠʚʝʥʴ; 

Å ʩʝʩʪʨʘ ʤʝʜʠʯʥʘ (2 ʯʦʣ.) ï 20 ʪʠʩ. ʛʨʠʚʝʥʴ; 

Å ʧʨʠʙʠʨʘʣʴʥʠʮʷ ï 5 ʪʠʩ. ʛʨʠʚʝʥʴ; 

Å ʘʜʤʽʥʽʩʪʨʘʪʦʨ ï 10 ʪʠʩ. ʛʨʠʚʝʥʴ. 

ʈʘʟʦʤ ï ʟʘʨʦʙʽʪʥʘ ʧʣʘʪʘ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʩʢʣʘʜʘʻ 

75 ʪʠʩ. ʛʨʠʚʝʥʴ. ʂʨʽʤ ʪʦʛʦ, ʱʦ ʤʝʜʩʝʩʪʨʠ ʜʦʧʦʤʘʛʘ-

ʶʪʴ ʣʽʢʘʨʷʤ, ʚʦʥʠ ʤʦʞʫʪʴ ʩʘʤʦʩʪʽʡʥʦ ʧʨʦʚʦʜʠʪʠ 

ʨʷʜ ʧʨʦʮʝʜʫʨ (ʥʘʧʨʠʢʣʘʜ, ʚʠʙʽʣʶʚʘʪʠ ʟʫʙʠ). ɸʜʤʽ-

ʥʽʩʪʨʘʪʦʨ ʚʝʜʝ ʟʘʧʠʩ ʧʘʮʽʻʥʪʽʚ ʚ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʤʫ 

ʢʘʙʽʥʝʪʽ, ʦʙʜʟʚʦʥʶʻ ʢʣʽʻʥʪʽʚ ʽ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʚʠ-

ʪʨʘʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʽʥʬʦʨʤʫʻ ʚʽʜʚʽʜʫʚʘʯʽʚ ʟ ʧʦʪʨʽʙ-

ʥʠʭ ʧʠʪʘʥʴ. ɺ ʦʙʦʚôʷʟʢʦʚʦʤʫ ʧʦʨʷʜʢʫ ʧʦʪʨʽʙʥʘ ʽ 
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ʧʨʠʙʠʨʘʣʴʥʠʮʷ, ʦʩʢʽʣʴʢʠ ʚʩʝʨʝʜʠʥʽ ʢʘʙʽʥʝʪʫ ʟʘʚ-

ʞʜʠ ʤʘʻ ʙʫʪʠ ʯʠʩʪʦ. 

5. ʇʨʦʚʝʜʝʥʥʷ ʨʝʢʣʘʤʥʦʾ ʢʘʤʧʘʥʽʾ.  
ʗʢ ʦʨʛʘʥʽʟʫʚʘʪʠ ʝʬʝʢʪʠʚʥʝ ʧʨʦʩʫʚʘʥʥʷ ʚʣʘʩ-

ʥʦʛʦ ʙʽʟʥʝʩʫ? ʎʝ ʧʠʪʘʥʥʷ ʻ ʜʦʩʠʪʴ ʘʢʪʫʘʣʴʥʠʤ, 

ʦʩʢʽʣʴʢʠ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʧʦʩʪʽʡʥʠʭ ʢʣʽʻʥʪʽʚ ʟʘʣʝʞʘʪʴ 

ʨʦʟʤʽʨ ʧʨʠʙʫʪʢʫ ʽ ʩʪʘʙʽʣʴʥʘ ʨʦʙʦʪʘ. ʑʦʙ ʧʨʦ ʩʪʦ-

ʤʘʪʦʣʦʛʽʯʥʠʡ ʢʘʙʽʥʝʪ ʜʽʟʥʘʣʘʩʴ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʧʦ-

ʪʝʥʮʽʡʥʠʭ ʢʣʽʻʥʪʽʚ, ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʩʽʣʷʢʽ 

ʨʝʢʣʘʤʥʽ ʽʥʩʪʨʫʤʝʥʪʠ. ɼʦ ʥʠʭ ʚʘʨʪʦ ʚʽʜʥʝʩʪʠ: 

¶ ʩʪʚʦʨʝʥʥʷ ʽ ʧʨʦʩʫʚʘʥʥʷ ʩʘʡʪʫ ʩʪʦʤʘʪʦʣʦʛʽ-
ʯʥʦʛʦ ʢʘʙʽʥʝʪʫ; 

¶ ʨʦʟʢʨʫʪʢʫ ʚ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ; 

¶ ʨʦʟʜʘʯʫ ʬʣʘʻʨʽʚ ʽ ʣʠʩʪʽʚʦʢ; 

¶ ʢʦʥʪʝʢʩʪʥʫ ʨʝʢʣʘʤʫ. 

ɺʘʞʣʠʚʦ: ʚ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʤʫ ʙʽʟʥʝʩʽ ʧʨʘʢʪʠ-

ʯʥʦ ʙʝʟʛʣʫʟʜʦ ʨʦʙʠʪʠ ʟʥʠʞʢʠ ʥʘ ʪʘʢʽ ʧʦʩʣʫʛʠ, ʷʢ ʣʽ-

ʢʫʚʘʥʥʷ ʟʫʙʽʚ, ʘʜʞʝ ʟʘʨʘʜʠ ʚʠʛʦʜʠ ʣʶʜʠʥʘ ʥʝ 

ʧʨʠʡʜʝ ʥʘ ʧʨʠʡʦʤ, ʷʢʱʦ ʚ ʮʴʦʤʫ ʥʝʤʘʻ ʧʦʪʨʝʙʠ. ɰʭ 

ʤʦʞʥʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʥʘ ʚʠʢʦʥʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʚʠ-

ʧʨʘʚʣʝʥʥʷ ʧʨʠʢʫʩʫ ʙʨʝʢʝʪ-ʩʠʩʪʝʤʘʤʠ ʘʙʦ ʫʩʪʘʥʦ-

ʚʢʫ ʚʽʥʠʨʽʚ. 

ʅʘ ʩʘʡʪʽ ʢʦʤʧʘʥʽʾ ʩʣʽʜ ʧʦʤʽʩʪʠʪʠ ʧʨʘʡʩ-ʣʠʩʪ ʪʘ 

ʜʝʪʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʦʩʣʫʛʠ, ʱʦ ʥʘʜʘʶʪʴʩʷ. 

ʍʦʨʦʰʠʤ ʝʬʝʢʪʦʤ ʚʦʣʦʜʽʻ ʥʘʷʚʥʽʩʪʴ ʬʦʪʦʛʨʘʬʽʡ 

ʟʫʙʽʚ ʜʦ ʽ ʧʽʩʣʷ ʣʽʢʫʚʘʥʥʷ. ʊʘʢʦʞ ʥʝʦʙʭʽʜʥʦ ʧʦʜʘʪʠ 

ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʣʽʢʫʶʯʠʭ ʣʽʢʘʨʽʚ, ʾʭʥʴʦʤʫ ʜʦʩʚʽʜʫ ʨʦ-

ʙʦʪʠ ʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʧʝʮʽʘʣʽʟʘʮʽʾ. 

ʆʜʥʠʤ ʟ ʢʨʘʱʠʭ ʩʧʦʩʦʙʽʚ ʟʘʣʫʯʝʥʥʷ ʢʣʽʻʥʪʽʚ 

ʜʦ ʩʪʦʤʘʪʦʣʦʛʘ ʻ ʧʨʦʬʝʩʽʦʥʘʣʽʟʤ ʣʽʢʘʨʷ. ʃʶʜʠ ʰʚʠ-

ʜʢʦ ʧʦʰʠʨʶʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʭʦʨʦʰʠʭ ʬʘʭʽʚʮʷʭ 

ʤʽʞ ʩʚʦʾʤʠ ʟʥʘʡʦʤʠʤʠ ʽ ʩʘʤʽ ʥʘʤʘʛʘʶʪʴʩʷ ʟʚʝʨʪʘ-

ʪʠʩʷ ʜʦ ʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʦʩʫ-

ʚʘʥʥʷ ʩʘʡʪʫ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʢʦʤʧʘʥʽʾ ʚʠʪʨʘʪʠ ʥʘ 

ʨʝʢʣʘʤʫ ʩʢʣʘʜʫʪʴ 15 ʪʠʩ. ʛʨʠʚʝʥʴ. 

ɿ ʷʢʠʤʠ ʩʢʣʘʜʥʦʱʘʤʠ ʤʦʞʥʘ ʟʽʪʢʥʫʪʠʩʷ? 

ʗʢʱʦ ʧʽʜʧʨʠʻʤʝʮʴ ʚʠʨʽʰʠʚ ʦʨʛʘʥʽʟʫʚʘʪʠ ʚʣʘ-

ʩʥʫ ʩʧʨʘʚʫ, ʥʘʧʨʠʢʣʘʜ ʩʪʚʦʨʠʪʠ ʙʣʘʛʦʜʽʡʥʠʡ ʬʦʥʜ, 

ʚʽʜʢʨʠʪʠ ʧʨʦʚʘʜʞʝʥʥʷ ʘʙʦ ʧʽʜʧʨʠʻʤʩʪʚʦ ʛʨʦʤʘʜʩʴ-

ʢʦʛʦ ʭʘʨʯʫʚʘʥʥʷ, ʚʽʥ ʧʦʚʠʥʝʥ ʟʥʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʨʠ-

ʥʢʫ ʚ ʦʙʨʘʥʽʡ ʥʽʰʽ ʽ ʙʫʪʠ ʛʦʪʦʚʠʤ ʜʦ ʨʽʟʥʠʭ ʨʠʟʠʢʽʚ. 

ɿ ʷʢʠʤʠ ʪʨʫʜʥʦʱʘʤʠ ʤʦʞʝ ʟʽʪʢʥʫʪʠʩʷ ʙʽʟʥʝʩ-

ʤʝʥ, ʷʢʠʡ ʙʘʞʘʻ ʚʽʜʢʨʠʪʠ ʚʣʘʩʥʠʡ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʡ 

ʢʘʙʽʥʝʪ? ɺ ʧʝʨʰʫ ʯʝʨʛʫ ʚʘʨʪʦ ʚʠʜʽʣʠʪʠ ʚʽʜʩʫʪʥʽʩʪʴ 

ʣʽʮʝʥʟʽʡ ʪʘ ʜʦʟʚʽʣʴʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʥʘ ʜʽʷʣʴʥʽʩʪʴ ʧʽʜ-

ʧʨʠʻʤʩʪʚʘ, ʱʦ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʟʘ ʩʦʙʦʶ ʚʝʣʠʢʽ 

ʰʪʨʘʬʠ. ʑʦʙ ʫʥʠʢʥʫʪʠ ʪʘʢʦʛʦ ʧʦʢʘʨʘʥʥʷ, ʥʘ ʝʪʘʧʽ 

ʨʝʻʩʪʨʘʮʽʾ ʙʽʟʥʝʩʫ ʤʦʞʥʘ ʜʦʨʫʯʠʪʠ ʦʬʦʨʤʣʝʥʥʷ ʧʦ-

ʪʨʽʙʥʠʭ ʧʘʧʝʨʽʚ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤ ʢʦʤʧʘʥʽʷʤ. ʅʘ ʾʭʥʽ 

ʧʦʩʣʫʛʠ ʜʦʚʝʜʝʪʴʩʷ ʚʠʪʨʘʪʠʪʠ ʙʣʠʟʴʢʦ 25 ʪʠʩ. ʛʨʠ-

ʚʝʥʴ, ʧʨʦʪʝ ʚʦʥʠ ʟʨʦʙʣʷʪʴ ʩʚʦʶ ʨʦʙʦʪʫ ʫ ʚʽʜʧʦʚʽʜ-

ʥʦʩʪʽ ʟ ʫʩʽʤʘ ʚʠʤʦʛʘʤʠ ʽ ʥʝ ʫʧʫʩʪʷʪʴ ʜʝʪʘʣʝʡ. 

ɿʘ ʩʪʘʪʠʩʪʠʢʦʶ, ʙʘʛʘʪʦ ʤʦʣʦʜʠʭ ʧʽʜʧʨʠʻʤʩʪʚ 

ʟʘʢʨʠʚʘʶʪʴʩʷ ʚ ʧʝʨʰʽ 18 ʤʽʩʷʮʽʚ ʨʦʙʦʪʠ ʯʝʨʝʟ ʙʨʘʢ 

ʢʣʽʻʥʪʽʚ. ʑʦʙ ʧʦʧʝʨʝʜʠʪʠ ʮʝ, ʥʝʦʙʭʽʜʥʦ ʧʽʜʽʙʨʘʪʠ 

ʣʽʢʘʨʽʚ-ʩʪʦʤʘʪʦʣʦʛʽʚ ʪʘ ʤʝʜʩʝʩʪʝʨ, ʷʢʽ ʟʘʨʦʙʠʣʠ ʛʘ-

ʨʥʫ ʨʝʧʫʪʘʮʽʶ. ʅʝʜʦʣʽʢ ʢʣʽʻʥʪʽʚ ʥʝ ʙʫʜʝ ʪʫʨʙʫʚʘʪʠ 

ʧʽʜʧʨʠʻʤʮʷ, ʷʢʱʦ ʨʦʟʪʘʰʫʚʘʪʠ ʩʪʦʤʘʪʦʣʦʛʽʶ ʚ ʛʫʩ-

ʪʦʥʘʩʝʣʝʥʦʤʫ ʨʘʡʦʥʽ ʽ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʥʘʚʢʦʣʦ 

ʥʝ ʙʫʣʦ ʢʦʥʢʫʨʝʥʪʽʚ. 

ʇʨʝʩʪʠʞ ʟʘʢʣʘʜʫ ʚʽʜʽʛʨʘʻ ʦʜʥʫ ʟ ʢʣʶʯʦʚʠʭ ʨʦ-

ʣʝʡ ʚ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʤʫ ʙʽʟʥʝʩʽ. ʂʨʽʤ ʟʘʣʫʯʝʥʥʷ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʢʘʜʨʽʚ, ʩʣʽʜ ʝʬʝʢʪʠʚʥʦ ʨʦʟʚʠʚʘʪʠ 

ʨʝʢʣʘʤʥʫ ʢʘʤʧʘʥʽʶ ʽ ʥʝ ʰʢʦʜʫʚʘʪʠ ʛʨʦʰʽ ʥʘ ʜʦʨʦʛʝ 

ʦʙʣʘʜʥʘʥʥʷ ʽ ʽʥʩʪʨʫʤʝʥʪʠ. ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʽʜʜʘ-

ʚʘʪʠ ʧʝʨʝʚʘʛʫ ʩʫʯʘʩʥʠʤ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʤ ʫʩʪʘ-

ʥʦʚʢʘʤ. 

ʊʘʢʦʞ ʩʝʨʝʜ ʧʨʦʙʣʝʤ ʙʽʟʥʝʩʫ ʥʘ ʩʪʦʤʘʪʦʣʦʛʽʾ 

ʧʦʪʨʽʙʥʦ ʚʠʜʽʣʠʪʠ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʮʽʥʠ ʽ ʷʢʦʩʪʽ ʧʦ-

ʩʣʫʛ, ʱʦ ʥʘʜʘʶʪʴʩʷ. ɼʣʷ ʧʨʠʧʣʠʚʫ ʧʦʩʪʽʡʥʠʭ ʢʣʽʻ-

ʥʪʽʚ ʚʘʨʪʦ ʨʝʛʫʣʷʨʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʨʦʙʦʪʫ ʤʝʜʠʯ-

ʥʦʛʦ ʧʝʨʩʦʥʘʣʫ ʪʘ ʩʧʽʚʧʨʘʮʶʚʘʪʠ ʪʽʣʴʢʠ ʟ ʧʝʨʝʚʽʨʝ-

ʥʠʤʠ ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ. 

ɺʠʩʥʦʚʦʢ 

 ʆʪʞʝ, ʤʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʩʘʤʝ ʛʨʘʤʦʪʥʘ 

ʧʦʙʫʜʦʚʘ ʤʝʥʝʜʞʤʝʥʪʫ ʟʜʘʪʥʘ ʧʨʠʥʦʩʠʪʠ ʩʪʘʙʽʣʴ-

ʥʠʡ ʧʨʠʙʫʪʦʢ ʧʨʠʚʘʪʥʦʤʫ ʢʘʙʽʥʝʪʫ ʩʪʦʤʘʪʦʣʦʛʽʯ-

ʥʠʭ ʧʦʩʣʫʛ. ʋʤʽʥʥʷ ʧʝʨʝʜʙʘʯʠʪʠ ʧʨʦʙʣʝʤʥʽ ʩʠʪʫʘ-

ʮʽʾ ʟʘʙʝʟʧʝʯʠʪʴ ʙʝʟʧʝʨʝʙʽʡʥʫ ʨʦʙʦʪʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʽ 

ʧʽʜʚʠʱʠʪʴ ʡʦʛʦ ʚʧʽʟʥʘʚʘʥʽʩʪʴ ʩʝʨʝʜ ʢʣʽʻʥʪʽʚ. 

 

ʉʇʀʉʆʂ ʃɯʊɽʈɸʊʋʈʀ: 

1. ɺʘʩʠʣʴʮʽʚ ʊɻ, ʂʘʯʤʘʨʠʢ ʗɼ, ɹʣʦʥʩʴʢʘ ɺɯ, 
ʃʫʧʘʢ ʈʃ. ɹʽʟʥʝʩ-ʧʣʘʥʫʚʘʥʥʷ. ï ʂʠʾʚ : çɿʥʘʥʥʷè. 

2013. ʉ. 207. 

2. ʊʘʨʘʩʶʢ ɻʄ, ʐʚʘʙ ʃɯ. ʇʣʘʥʫʚʘʥʥʷ ʜʽʷʣʴ-
ʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ. ʂʠʾʚ: 

çʂʘʨʘʚʝʣʘè. 2003, 432 ʩ. 

3. ʊʻʣʻʪʦʚ ʆʉ. ɹʽʟʥʝʩ-ʧʣʘʥ : ʥʘʚʯ. ʧʦʩʽʙ. 

ʉʫʤʠ : ɺ-ʚʦ ʉʫʤɼʋ, 2005. ï 104 ʩ.  

4. ʗʩʠʥʩʴʢʠʡ ɺɺ, ɻʘʡʜʘʡ ʆʆ. ɹʽʟʥʝʩ-ʧʣʘʥʫ-

ʚʘʥʥʷ: ʪʝʦʨʽʷ ʽ ʧʨʘʢʪʠʢʘ: ʥʘʚʯ. ʧʦʩʽʙ. ʂ. : ʂʘʨʘʚʝʣʘ, 

2004. ï 232 ʩ. 

5. ɸʛʘʬʦʥʦʚʘ ʃʊ, ʈʦʛʘ ʆʈ. ʇʽʜʛʦʪʦʚʢʘ ʙʽʟʥʝʩ-

ʧʣʘʥʫ: ʇʨʘʢʪʠʢʫʤ. [3-ʻ ʚʠʜ.]. ï ʂ. : ɿʥʘʥʥʷ, 2001. ï 

158 ʩ. 

6. ʊʘʨʘʩʶʢ ɻʄ. ɹʽʟʥʝʩ-ʧʣʘʥ: ʨʦʟʨʦʙʢʘ, 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟ : ʥʘʚʯ. ʧʦʩʽʙ. ï ʂ. : ʂʘʨʘ-

ʚʝʣʘ, 2006. ï 280 ʩ.  

7. ʏʝʨʝʧ ɸɺ, ʉʫʯʢʦʚ ɸɺ. ʉʪʨʘʪʝʛʽʯʥʝ ʧʣʘ-

ʥʫʚʘʥʥʷ ʽ ʫʧʨʘʚʣʽʥʥʷ : ʥʘʚʯ. ʧʦʩʽʙ. ï ʂ. : ʂʦʥʜʦʨ, 

2011. ï 334 ʩ. 

  



Danish Scientific Journal No21, 2019 39 

COMPLEX TREATMENT OF GENERALIZED PERIODONTITIS AT THE PATIENTS WITH 

DIABETES MELLITUS TYPE 2 AND PREVENTION OF POSTOPERATIVE COMPLICATIONS  

 

Gudaryan A. 

MD, PhD, DDS, Professor, oral surgery, implantology and periodontology department  

SE "Dnipropetrovsk medical academy Ministry of Health of Ukraine", 

Ukraine, Dnipro 

Shandyba S. 

MD, PhD, oral surgery, implantology and periodontology department  

SE "Dnipropetrovsk medical academy Ministry of Health of Ukraine", 

Ukraine, Dnipro 

Samoylenko I. 

MD, PhD, oral surgery, implantology and periodontology department  

SE "Dnipropetrovsk medical academy Ministry of Health of Ukraine", 

Ukraine, Dnipro 

 

ʂʆʄʇʃɽʂʉʅʆɽ ʃɽʏɽʅʀɽ ɻɽʅɽʈɸʃʀɿʆɺɸʅʅʆɻʆ ʇɸʈʆɼʆʅʊʀʊɸ ʋ ɹʆʃʔʅʓʍ 

ʉɸʍɸʈʅʓʄ ɼʀɸɹɽʊʆʄ 2 ʊʀʇɸ ʀ ʇʈʆʌʀʃɸʂʊʀʂɸ ʇʆʉʃɽʆʇɽʈɸʎʀʆʅʅʓʍ 

ʆʉʃʆɾʅɽʅʀʁ 

 

ɻʫʜʘʨʴʷʥ ɸ.ɸ. 

ʜ. ʤʝʜ. ʥ., ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ, ʠʤʧʣʘʥʪʦʣʦʛʠʠ ʠ ʧʘʨʦʜʦʥʪʦʣʦʛʠʠ  

ɻʋ çɼʥʝʧʨʦʧʝʪʨʦʚʩʢʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʘʢʘʜʝʤʠʷ ʄɿ ʋʢʨʘʠʥʳè, ʋʢʨʘʠʥʘ, ʛ. ɼʥʝʧʨ 

ʐʘʥʜʳʙʘ ʉ.ʀ.  

ʢ. ʤʝʜ. ʥ., ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ, ʠʤʧʣʘʥʪʦʣʦʛʠʠ ʠ ʧʘʨʦʜʦʥʪʦʣʦʛʠʠ  

ɻʋ çɼʥʝʧʨʦʧʝʪʨʦʚʩʢʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʘʢʘʜʝʤʠʷ ʄɿ ʋʢʨʘʠʥʳè, ʋʢʨʘʠʥʘ, ʛ. ɼʥʝʧʨ 

ʉʘʤʦʡʣʝʥʢʦ ʀ.ɸ. 

ʢ. ʤʝʜ. ʥ., ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ, ʠʤʧʣʘʥʪʦʣʦʛʠʠ ʠ ʧʘʨʦʜʦʥʪʦʣʦʛʠʠ  

ɻʋ çɼʥʝʧʨʦʧʝʪʨʦʚʩʢʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʘʢʘʜʝʤʠʷ ʄɿ ʋʢʨʘʠʥʳè, ʋʢʨʘʠʥʘ, ʛ. ɼʥʝʧʨ 

 

Abstract 

The aim of our research is to improve the efficiency of reconstructive treatment of generalized periodontitis 

and prevention of postoperative complications at the patients with diabetes mellitus type 2 by using various types 

of autologous platelet rich fibrin, photodynamic therapy and immunocorrecting therapy. 

Methods. We used modern clinical, immunological and biochemical methods of research that have been 

conducted in 96 patients with generalized periodontitis with diabetes mellitus type 2 before and after flap opera-

tions with the usage of different types of autologous platelet rich fibrin. 

Results. To test the modified method of reconstructive treatment of generalized periodontitis was formed two 

groups: in the main group treatment was carried out according to the developed method (56 patients); in the com-

parison group treatment was carried by the conventional protocol (40 patients). Final analysis of the results re-

vealed that in the main group the restoration of bone tissue more than 75% was observed in 85.7% of cases. In the 

comparison group, a complete regeneration of bone tissue after 12 months was observed in 67.5% of cases.  

Conclusions. To optimize the recovery of periodontal bone defects in patients with diabetes mellitus type 2 

was proposed an improved method of surgical treatment, which comprises the use of autologous injection platelet 

rich fibrin (i-PRF) with autologous advanced platelet rich fibrin membranes (a-PRF), which allows to reduce the 

healing time of wounds by an average of 2,8Ñ0,4 days and to achieve full recovery of bone tissue in 85.7% of 

cases. 

ɸʥʥʦʪʘʮʠʷ 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʛʦ ʧʘ-

ʨʦʜʦʥʪʠʪʘ ʠ ʧʨʦʬʠʣʘʢʪʠʢʘ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʫ ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 2 ʪʠʧʘ ʧʫʪʝʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʘʫʪʦʛʝʥʥʦʛʦ ʙʦʛʘʪʦʛʦ ʪʨʦʤʙʦʮʠʪʘʤʠ ʬʠʙʨʠʥʘ, ʬʦʪʦʜʠʥʘʤʠʯʝʩʢʦʡ ʠ ʠʤ-

ʤʫʥʦʢʦʨʨʝʛʠʨʫʶʱʝʡ ʪʝʨʘʧʠʠ. 

ʄʝʪʦʜʳ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ, ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʤʝ-

ʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʫ 96 ʧʘʮʠʝʥʪʦʚ, ʩʪʨʘʜʘʶʱʠʭ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʤ ʧʘʨʦʜʦʥʪʠ-

ʪʦʤ, ʦʪʷʛʦʱʝʥʥʳʤ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 2 ʪʠʧʘ ʜʦ ʠ ʧʦʩʣʝ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʥʘ ʧʘʨʦʜʦʥʪʝ ʩ ʧʨʠ-

ʤʝʥʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʘʫʪʦʛʝʥʥʦʛʦ ʙʦʛʘʪʦʛʦ ʪʨʦʤʙʦʮʠʪʘʤʠ ʬʠʙʨʠʥʘ. 

ʈʝʟʫʣʴʪʘʪʳ. ɼʣʷ ʘʧʨʦʙʘʮʠʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ ʛʝʥʝʨʘʣʠʟʦ-

ʚʘʥʥʦʛʦ ʧʘʨʦʜʦʥʪʠʪʘ ʩʬʦʨʤʠʨʦʚʘʥʦ 2 ʛʨʫʧʧʳ: ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʣʝʯʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʦ ʨʘʟʨʘʙʦʪʘʥ-

ʥʦʤʫ ʤʝʪʦʜʫ (56 ʧʘʮʠʝʥʪʦʚ); ʚ ʛʨʫʧʧʝ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ï ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʤʫ ʧʨʦʪʦʢʦʣʫ (40 ʧʘʮʠʝʥʪʦʚ). ʀʪʦ-

ʛʦʚʳʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʙʦ-

ʣʝʝ 75% ʦʪʤʝʯʘʣʦʩʴ ʫ 85,7% ʩʣʫʯʘʝʚ. ɺ ʩʨʘʚʥʠʚʘʝʤʦʡ ʛʨʫʧʧʝ ʧʦʣʥʦʮʝʥʥʘʷ ʨʝʛʝʥʝʨʘʮʠʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ 

ʯʝʨʝʟ 12 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ ʥʘʙʣʶʜʘʣʘʩʴ ʫ 67,5% ʩʣʫʯʘʝʚ. 
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ɺʳʚʦʜʳ. ɼʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʦʩʪʥʳʭ ʜʝʬʝʢʪʦʚ ʧʘʨʦʜʦʥʪʘ ʫ ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝ-

ʪʦʤ 2 ʪʠʧʘ ʧʨʝʜʣʦʞʝʥ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʡ ʤʝʪʦʜ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʡ ʧʨʠʤʝ-

ʥʝʥʠʝ ʘʫʪʦʛʝʥʥʦʛʦ ʞʠʜʢʦʛʦ ʬʠʙʨʠʥʘ, ʙʦʛʘʪʦʛʦ ʪʨʦʤʙʦʮʠʪʘʤʠ (i-PRF), ʩ ʘʫʪʦʛʝʥʥʳʤʠ ʬʠʙʨʠʥʦʚʳʤʠ ʤʝʤ-

ʙʨʘʥʘʤʠ, ʙʦʛʘʪʳʤʠ ʪʨʦʤʙʦʮʠʪʘʤʠ (a-PRF), ʧʦʟʚʦʣʷʶʱʠʡ ʩʦʢʨʘʪʠʪʴ ʩʨʦʢʠ ʟʘʞʠʚʣʝʥʠʷ ʨʘʥʳ ʚ ʩʨʝʜʥʝʤ ʥʘ 

2,8Ñ0,4 ʜʥʷ ʠ ʜʦʙʠʪʴʩʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʫ 85,7% ʩʣʫʯʘʝʚ. 

 

Keywords: generalized periodontitis, diabetes mellitus type 2, flap operations, directed bone regeneration. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʡ ʧʘʨʦʜʦʥʪʠʪ, ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 2 ʪʠʧʘ, ʣʦʩʢʫʪʥʳʝ ʦʧʝʨʘʮʠʠ, 

ʥʘʧʨʘʚʣʝʥʥʘʷ ʨʝʛʝʥʝʨʘʮʠʷ ʢʦʩʪʥʦʡ ʪʢʘʥʠ.  

 

ɺɺɽɼɽʅʀɽ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʶʪ ʥʝʦʧʨʦʚʝʨʞʠ-

ʤʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʩʣʝʜʩʪʚʝʥʥʦʡ ʩʚʷʟʠ ʩʘʭʘʨʥʦʛʦ 

ʜʠʘʙʝʪʘ 2 ʪʠʧʘ ʩ ʧʘʪʦʣʦʛʠʝʡ ʧʘʨʦʜʦʥʪʘ. ʋʩʪʘʥʦʚ-

ʣʝʥʦ, ʯʪʦ ʚʦʟʥʠʢʰʠʡ ʧʨʠ ʵʪʦʤ ʚʦʩʧʘʣʠʪʝʣʴʥʦ-ʜʝ-

ʩʪʨʫʢʪʠʚʥʳʡ ʧʨʦʮʝʩʩ ʚ ʦʢʦʣʦʟʫʙʥʳʭ ʪʢʘʥʷʭ ʧʨʦʪʝ-

ʢʘʝʪ ʦʩʦʙʦ ʘʛʨʝʩʩʠʚʥʦ, ʩʢʣʦʥʝʥ ʢ ʙʳʩʪʨʦʤʫ ʧʨʦ-

ʛʨʝʩʩʠʨʦʚʘʥʠʶ ʠ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʢʦʩʪʥʦʡ ʪʢʘʥʠ 

ʧʘʨʦʜʦʥʪʘ ʚ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʢʦʪʦ-

ʨʦʡ, ʷʚʣʷʝʪʩʷ ʪʨʫʜʥʦʡ ʠ ʟʘʯʘʩʪʫʶ ʥʝʚʳʧʦʣʥʠʤʦʡ 

ʟʘʜʘʯʝʡ ʫ ʜʘʥʥʦʛʦ ʢʦʥʪʠʥʛʝʥʪʘ ʣʠʮ. ʊʝʤ ʥʝ ʤʝʥʝʝ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʦʧʪʠʤʠʟʤ ʚ ʨʝʰʝʥʠʠ ʜʘʥʥʦʡ ʧʨʦ-

ʙʣʝʤʳ ʧʦʷʚʠʣʩʷ ʩ ʚʥʝʜʨʝʥʠʝʤ ʚ ʰʠʨʦʢʫʶ ʧʨʘʢʪʠʢʫ 

ʪʘʢʦʛʦ ʥʦʚʦʛʦ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʩʧʦʩʦʙʘ ʚʦʩʩʪʘʥʦʚʠ-

ʪʝʣʴʥʦʛʦ ʣʝʯʝʥʠʷ ʢʘʢ ʤʝʪʦʜ ʥʘʧʨʘʚʣʝʥʥʦʡ ʨʝʛʝʥʝ-

ʨʘʮʠʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ [1, 2]. 

ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʪʝʦʨʝʪʠ-

ʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʳ ʩʪʘʣʦ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʚ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʭʠʨʫʨʛʠʠ ʘʫʪʦʛʝʥʥʦʛʦ 

PRF (ʙʦʛʘʪʦʛʦ ʪʨʦʤʙʦʮʠʪʘʤʠ ʬʠʙʨʠʥʘ), ʢʦʪʦʨʳʡ 

ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʚ ʮʝʣʷʭ ʫʩʢʦʨʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʠ ʚ ʢʦʩʪʥʳʭ 

ʛʨʘʬʪʘʭ. ɽʱʝ ʦʜʥʦ ʚʘʞʥʝʡʰʝʝ ʝʛʦ ʩʚʦʡʩʪʚʦ ï ʧʨʦ-

ʣʦʥʛʠʨʦʚʘʥʥʦʝ ʚʳʜʝʣʝʥʠʝ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ 

ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʨʦʩʪʘ ʢʦʩʪʥʦʡ ʪʢʘʥʠ [3]. ʂʨʦʤʝ 

ʪʦʛʦ, a-PRF ʠ i-PRF - ʥʝ ʪʦʣʴʢʦ ʬʠʙʨʠʥʦʚʳʡ ʠ ʪʨʦʤ-

ʙʦʮʠʪʘʨʥʳʡ ʢʦʥʮʝʥʪʨʘʪ, ʥʦ ʠ ʠʤʤʫʥʥʳʡ ʫʟʝʣ, ʩʧʦ-

ʩʦʙʥʳʡ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʟʘʱʠʪʥʳʝ ʤʝʭʘʥʠʟʤʳ. ʅʝ-

ʩʤʦʪʨʷ ʥʘ ʵʪʦ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠ 

ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʧʘʨʦʜʦʥʪʦʣʦ-

ʛʠʠ, ʢ ʩʦʞʘʣʝʥʠʶ, ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝ ʧʦʜ-

ʪʚʝʨʞʜʝʥʘ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʧʨʠ ʩʘʭʘʨʥʦʤ ʜʠʘʙʝʪʝ ʫʚʝʣʠʯʠ-

ʚʘʝʪʩʷ ʙʘʢʪʝʨʠʘʣʴʥʘʷ ʢʦʥʪʘʤʠʥʘʮʠʷ ʩʣʠʟʠʩʪʳʭ 

ʦʙʦʣʦʯʝʢ, ʪʘʢʞʝ ʫʛʥʝʪʘʶʪʩʷ ʦʙʤʝʥʥʳʝ ʠ ʠʤʤʫʥʥʳʝ 

ʧʨʦʮʝʩʩʳ. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʤʝ-

ʪʦʜʦʚ ʣʝʯʝʥʠʷ ʧʘʨʦʜʦʥʪʠʪʘ ʧʨʠ ʩʘʭʘʨʥʦʤ ʜʠʘʙʝʪʝ 

ʥʝʦʙʭʦʜʠʤʦ ʥʝ ʪʦʣʴʢʦ ʫʯʠʪʳʚʘʪʴ ʵʪʠ ʦʙʩʪʦʷʪʝʣʴ-

ʩʪʚʘ, ʥʦ ʠ ʥʘʭʦʜʠʪʴ ʧʫʪʠ ʠʭ ʫʩʪʨʘʥʝʥʠʷ [4]. 

ɺʦ ʤʥʦʛʦʤ ʵʪʦ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ 

ʚʥʝʜʨʝʥʠʶ ʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ ʬʦʪʦʜʠ-

ʥʘʤʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ [5]. ɹʦʣʴʰʠʝ ʥʘʜʝʞʜʳ ʚʦʟʣʘʛʘ-

ʶʪʩʷ ʥʘʤʠ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʤʤʫʥʦ-

ʤʦʜʫʣʷʪʦʨʦʚ ʫ ʙʦʣʴʥʳʭ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʤ ʧʘʨʦ-

ʜʦʥʪʠʪʦʤ, ʦʪʷʛʦʱʝʥʥʳʤ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 2 

ʪʠʧʘ, ʩ ʮʝʣʴʶ ʦʧʪʠʤʠʟʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʭʠʨʫʨʛʠʯʝ-

ʩʢʦʛʦ ʣʝʯʝʥʠʷ [6, 7]. 

ʋʯʠʪʳʚʘʷ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʴ ʚ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ 

ʣʝʯʝʥʠʷ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʛʦ ʧʘʨʦʜʦʥʪʠʪʘ ʫ ʙʦʣʴʥʳʭ 

ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 2 ʪʠʧʘ, ʯʪʦ ʠ ʦʧʨʝʜʝʣʷʝʪ ʮʝʣʴ 

ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʛʦ 

ʧʘʨʦʜʦʥʪʠʪʘ ʠ ʧʨʦʬʠʣʘʢʪʠʢʘ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ 

ʦʩʣʦʞʥʝʥʠʡ ʫ ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 2 ʪʠʧʘ 

ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʘʫʪʦʛʝʥʥʦʛʦ 

ʙʦʛʘʪʦʛʦ ʪʨʦʤʙʦʮʠʪʘʤʠ ʬʠʙʨʠʥʘ, ʬʦʪʦʜʠʥʘʤʠʯʝ-

ʩʢʦʡ ʠ ʠʤʤʫʥʦʢʦʨʨʝʛʠʨʫʶʱʝʡ ʪʝʨʘʧʠʠ. 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 

ʀʉʉʃɽɼʆɺɸʅʀʗ 

ɺ ʢʣʠʥʠʢʝ ʦʙʩʣʝʜʦʚʘʥʦ 96 ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ 

ʜʠʘʙʝʪʦʤ 2 ʪʠʧʘ, ʩʪʨʘʜʘʶʱʠʭ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʤ 

ʧʘʨʦʜʦʥʪʠʪʦʤ I-II ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʠ ʠʤʝʶʱʠʭ ʧʦ-

ʢʘʟʘʥʠʷ ʢ ʧʨʦʚʝʜʝʥʠʶ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ, ʨʝʢʦʥʩʪʨʫʢ-

ʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ, ʚ ʚʦʟʨʘʩʪʝ ʦʪ 34 ʜʦ 47 ʣʝʪ. ʉʨʝʜʠ 

ʥʠʭ ʤʫʞʯʠʥ ʙʳʣʦ 44,8%, ʞʝʥʱʠʥ ï 55,2%. ɼʠʘʛʥʦʟ, 

ʪʷʞʝʩʪʴ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ ʠ ʣʝʯʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷ-

ʣʦʩʴ ʚʨʘʯʘʤʠ-ʵʥʜʦʢʨʠʥʦʣʦʛʘʤʠ.  

ɺʩʝ ʙʦʣʴʥʳʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 2 ʛʨʫʧʧʳ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ, ʩʦʧʦʩʪʘʚʠʤʳʝ ʧʦ ʧʦʣʫ, ʚʦʟʨʘʩʪʫ, ʪʷʞʝ-

ʩʪʠ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ ʠ ʠʤʝʶʱʠʝ ʠʜʝʥʪʠʯʥʳʝ ʧʘ-

ʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʘʨʦʜʦʥʪʘʣʴʥʳʭ ʪʢʘʥʷʭ 

ʩ ʫʯʝʪʦʤ ʬʦʨʤʳ ʠ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʢʦʩʪʥʳʭ ʜʝʬʝʢ-

ʪʦʚ. ʇʝʨʚʫʶ ʛʨʫʧʧʫ (ʦʩʥʦʚʥʫʶ) ʩʦʩʪʘʚʣʷʣʠ 56 

(58,3%) ʧʘʮʠʝʥʪʦʚ ʩ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʤ ʧʘʨʦʜʦʥʪʠ-

ʪʦʤ, ʣʝʯʝʥʠʝ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʦ ʨʘʟʨʘʙʦ-

ʪʘʥʥʦʡ ʥʘʤʠ ʤʝʪʦʜʠʢʝ. ɺ ʛʨʫʧʧʫ ʩʦʧʦʩʪʘʚʣʝʥʠʷ (II) 

ʚʢʣʶʯʝʥʦ 40 (41,7%) ʧʘʮʠʝʥʪʦʚ, ʣʝʯʝʥʠʝ ʢʦʪʦʨʳʭ 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʤʫ ʧʨʦʪʦʢʦʣʫ.  

ʈʘʩʰʠʨʝʥʥʦʝ ʢʣʠʥʠʯʝʩʢʦʝ, ʧʘʨʘʢʣʠʥʠʯʝʩʢʦʝ 

ʦʙʩʣʝʜʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʦʙʱʝ-

ʧʨʠʥʷʪʳʭ ʤʝʪʦʜʦʚ ʠ ʧʨʦʚʦʜʠʣʦʩʴ ʜʦ ʣʝʯʝʥʠʷ, ʧʦʩʣʝ 

ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʯʝʨʝʟ 6, 12 ʠ 18 

ʤʝʩʷʮʝʚ. 

ɼʣʷ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʪʢʘʥʝʡ ʧʘ-

ʨʦʜʦʥʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʫʧʨʦʱʝʥʥʳʡ ʠʥʜʝʢʩ ʛʠʛʠ-

ʝʥʳ (Green-Vermillion), ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʧʦʣʫ-

ʯʘʣʠ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʥʘʣʝʪʘ ʠ ʟʫʙʥʦʛʦ 

ʢʘʤʥʷ. ʂʨʦʤʝ ʪʦʛʦ, ʦʧʨʝʜʝʣʷʣʠ ʩʪʝʧʝʥʴ ʢʨʦʚʦʪʦʯʠ-

ʚʦʩʪʠ ʜʝʩʥʝʚʳʭ ʪʢʘʥʝʡ (Muhlemann H.P., Cowell F.), 

ʦʪʨʘʞʘʶʱʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ [8]. ɻʣʫʙʠʥʫ ʧʘʨʦʜʦʥʪʘʣʴʥʳʭ 

ʢʘʨʤʘʥʦʚ ʦʧʨʝʜʝʣʷʣʠ ʧʨʠ ʧʦʤʦʱʠ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʩʠʩʪʝʤʳ çFlorida Probeè. 

ʆʩʥʦʚʥʳʤ ʩʧʦʩʦʙʦʤ ʨʝʥʪʛʝʥʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʩʪʥʳʭ ʩʪʨʫʢʪʫʨ ʘʣʴʚʝʦʣʷʨʥʳʭ ʦʪ-

ʨʦʩʪʢʦʚ ʯʝʣʶʩʪʝʡ ʷʚʣʷʣʘʩʴ ʦʨʪʦʧʘʥʪʦʤʦʛʨʘʬʠʷ, ʘ 

ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ. 

ʋʨʦʚʥʠ ʢʦʥʮʝʥʪʨʘʮʠʡ ʚ ʥʝʩʪʠʤʫʣʠʨʦʚʘʥʥʦʡ 

ʨʦʪʦʚʦʡ ʞʠʜʢʦʩʪʠ ʦʩʥʦʚʥʳʭ ʢʣʘʩʩʦʚ ʠʤʤʫʥʦʛʣʦʙʫ-

ʣʠʥʦʚ sIgɸ, IgG ʠ IgM ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʤʝʪʦʜʦʤ ʨʘ-

ʜʠʘʣʴʥʦʡ ʠʤʤʫʥʦʜʠʬʬʫʟʠʠ ʚ ʛʝʣʝ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʤʦʥʦʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʩʳʚʦʨʦʪʦʢ ʧʦ G. 

Manchini [9]. 
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ʉʦʜʝʨʞʘʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʀʃ-1ɓ, ʀʃ-4 ʠ 

ʌʅʆ-Ŭ ʦʧʨʝʜʝʣʷʣʠ ʚ ʩʣʶʥʝ ʥʘʙʦʨʘʤʠ ʨʝʘʛʝʥʪʦʚ 

çʇʨʦʪʝʠʥʦʚʳʡ ʢʦʥʪʫʨè, çʎʠʪʦʢʠʥè (ʈʦʩʩʠʷ) ʤʝʪʦ-

ʜʦʤ ʪʚʝʨʜʦʬʘʟʥʦʛʦ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦ 

ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʡ ʧʨʦʠʟ-

ʚʦʜʠʪʝʣʷ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʨʝʟʦʨʙʮʠʠ ʢʦʩʪʥʦʡ 

ʪʢʘʥʠ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʫʨʦʚʥʶ ʥʘʨʘʩʪʘʥʠʷ ʚ ʙʠʦʭʠ-

ʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʨʦʪʦʚʦʡ ʞʠʜʢʦʩʪʠ ʧʨʦʜʫʢʪʦʚ ʜʝ-

ʩʪʨʫʢʮʠʠ ʦʩʪʝʦʤʘʪʨʠʢʩʘ - ʬʨʘʛʤʝʥʪʦʚ ʨʘʩʧʘʜʘ ʢʦʣ-

ʣʘʛʝʥʘ 1 ʪʠʧʘ (ɓ-Cross-Laps). ʆ ʩʦʩʪʦʷʥʠʠ ʢʦʩʪʥʦʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʫʜʠʣʠ, ʠʩʭʦʜʷ ʠʟ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʚ ʩʣʶʥʝ ʦʩʪʝʦʢʘʣʴʮʠʥʘ (ʆʂ) [10]. 

ʇʨʝʜʦʧʝʨʘʮʠʦʥʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʙʦʣʴʥʳʭ ʦʙʝʠʭ 

ʛʨʫʧʧ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʝʜʠʥʦʡ ʩʭʝʤʝ, ʟʘʢʣʶʯʘʶ-

ʱʝʡʩʷ ʚ ʥʘʟʥʘʯʝʥʠʠ ʟʘ 2-3 ʜʥʷ ʜʦ ʦʧʝʨʘʮʠʠ ʢʨʘʪʢʦ-

ʩʨʦʯʥʳʭ ʢʫʨʩʦʚ ʩʠʩʪʝʤʥʦʡ ʘʥʪʠʙʠʦʪʠʢʦʪʝʨʘʧʠʠ 

(ʘʤʦʢʩʠʢʣʘʚʦʤ ʧʦ 875/125 ʤʛ 2 ʨʘʟʘ ʚ ʩʫʪʢʠ, ʢʫʨʩʦʤ 

5 ʜʥʝʡ) ʠ ʠʤʤʫʥʦʢʦʨʨʝʛʠʨʫʶʱʝʡ ʪʝʨʘʧʠʠ (ʣʠʢʦʧʠ-

ʜʦʤ ʧʦ 1 ʤʛ ʚ ʩʫʪʢʠ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ 15 ʜʥʝʡ). ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʤʝʩʪʥʘʷ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʘʷ ʪʝʨʘʧʠʷ 

ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʬʦʪʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠ-

ʩʪʝʤʳ HELBO ʬʠʨʤʳ çBredentè (ɻʝʨʤʘʥʠʷ). 

ʍʠʨʫʨʛʠʯʝʩʢʠʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʫ ʙʦʣʴʥʳʭ I ʠ II  

ʛʨʫʧʧʳ ʧʨʦʚʦʜʠʣʠ ʧʦ ʝʜʠʥʦʤʫ ʦʙʱʝʧʨʠʥʷʪʦʤʫ 

ʧʨʦʪʦʢʦʣʫ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ ʥʘʧʨʘʚʣʝʥʥʦʡ ʨʝ-

ʛʝʥʝʨʘʮʠʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ. ʇʦʩʣʝ ʯʝʛʦ ʙʦʣʴʥʳʤ 

ʛʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ (II ʛʨʫʧʧʘ) ʢʦʩʪʥʳʝ ʜʝʬʝʢʪʳ ʟʘ-

ʧʦʣʥʷʣʠ ʦʩʪʝʦʠʥʜʫʢʪʠʚʥʳʤ ʤʘʪʝʨʠʘʣʦʤ çBio-Ossè 

(ʐʚʝʡʮʘʨʠʷ), ʩʤʝʰʘʥʥʳʤ ʩ ʘʫʪʦʧʣʘʟʤʦʡ, ʙʦʛʘʪʦʡ 

ʪʨʦʤʙʦʮʠʪʘʤʠ (PRP). ʀʟʦʣʷʮʠʷ ʦʜʥʦ- ʠ ʜʚʫʭʩʪʝ-

ʥʦʯʥʳʭ ʢʦʩʪʥʳʭ ʜʝʬʝʢʪʦʚ ʫ ʙʦʣʴʥʳʭ ʛʨʫʧʧʳ ʩʨʘʚ-

ʥʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʣʠʰʴ ʘʫʪʦʤʝʤʙʨʘʥʘʤʠ, ʧʦ-

ʣʫʯʝʥʥʳʤʠ ʠʟ ʧʣʘʟʤʳ, ʙʝʜʥʦʡ ʪʨʦʤʙʦʮʠʪʘʤʠ 

(PPP). ʇʨʠ ʧʨʝʦʙʣʘʜʘʥʠʠ ʪʨʝʭʩʪʝʥʦʯʥʳʭ ʢʦʩʪʥʳʭ 

ʜʝʬʝʢʪʦʚ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʪʠʧʘ ʨʝʟʦʨʙʮʠʠ, ʧʦ-

ʚʝʨʭ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʘʨʦʜʦʥʪʘʣʴʥʦʛʦ ʜʝʬʝʢʪʘ ʫ 

ʧʘʮʠʝʥʪʦʚ ʛʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʣʣʘ-

ʛʝʥʦʚʦʶ ʤʝʤʙʨʘʥʫ çBio-Gideè (ʐʚʝʡʮʘʨʠʷ) [11, 

12].  

ɺ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ (I ʛʨʫʧʧʘ) ʢʦʩʪʥʳʝ ʜʝʬʝʢʪʳ 

ʟʘʧʦʣʥʷʣʠ ʤʘʪʝʨʠʘʣʦʤ çBio-Ossè, ʟʘʤʝʰʘʥʥʦʤ ʥʘ 

ʵʢʩʩʫʜʘʪʝ, ʙʦʛʘʪʦʤ ʪʨʦʤʙʦʮʠʪʘʤʠ, ʧʦʣʫʯʝʥʥʦʤ ʧʨʠ 

ʧʨʠʛʦʪʦʚʣʝʥʠʠ a-PRF ʤʝʤʙʨʘʥ (ʫʣʫʯʰʝʥʥʳʡ ʙʦʛʘ-

ʪʳʡ ʪʨʦʤʙʦʮʠʪʘʤʠ ʬʠʙʨʠʥ). ʇʦʩʣʝ ʯʝʛʦ ʪʨʘʥʩʧʣʘʥ-

ʪʘʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʧʠʪʳʚʘʣʠ ʠʥʲʝʢʮʠʦʥʥʳʤ 

ʙʦʛʘʪʳʤ ʪʨʦʤʙʦʮʠʪʘʤʠ ʠ ʬʘʢʪʦʨʘʤʠ ʨʦʩʪʘ ʬʠʙʨʠ-

ʥʦʤ (i-PRF) ʩ ʮʝʣʴʶ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʤʠʛʨʘʮʠʠ ʯʘ-

ʩʪʠʮ ʢʦʩʪʥʦʧʣʘʩʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʨʘʥʝ. ʇʦʩʣʝ 

ʩʚʷʟʳʚʘʥʠʷ ʯʘʩʪʠʮ ʢʦʩʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦʚʝʨʭ ʧʦ-

ʣʫʯʝʥʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʢʣʘʜʳʚʘʣʠ 

ʘʫʪʦʤʝʤʙʨʘʥʳ a-PRF [7]. 

ʇʨʠ ʥʘʣʦʞʝʥʠʠ ʤʝʤʙʨʘʥ ʫ ʙʦʣʴʥʳʭ ʚʩʝʭ ʛʨʫʧʧ 

ʜʦʙʠʚʘʣʠʩʴ, ʯʪʦʙʳ ʦʥʠ ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʢʨʳʚʘʣʠ 

ʢʦʩʪʥʳʡ ʜʝʬʝʢʪ ʥʘ 2-3 ʤʤ ʦʪ ʢʨʘʷ ʢʦʩʪʠ, ʧʣʦʪʥʦ 

ʧʨʠʣʝʛʘʣʠ ʢ ʰʝʡʢʘʤ ʟʫʙʦʚ, ʥʝ ʠʤʝʣʠ ʥʘ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʩʢʣʘʜʦʢ. ɺ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʝʤʙʨʘʥʳ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʦ ʬʠʢʩʠʨʦʚʘʣʠ ʨʝʟʦʨʙʠʨʫʝʤʳʤ ʰʦʚ-

ʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. ʇʦʩʣʝ ʯʝʛʦ ʘʜʘʧʪʠʨʦʚʘʣʠ ʣʦʩʢʫʪʳ 

ʥʘ ʤʝʩʪʦ ʠ ʫʰʠʚʘʣʠ ʨʘʥʫ ʚ ʢʘʞʜʦʤ ʤʝʞʟʫʙʥʦʤ ʧʨʦ-

ʤʝʞʫʪʢʝ. 

ɺ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʚʩʝʤ ʙʦʣʴʥʳʤ 

ʥʘʟʥʘʯʘʣʠ ʱʘʜʷʱʫʶ ʜʠʝʪʫ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʘʥʘʣʴʛʝʪʠʢʠ, ʨʝʢʦʤʝʥʜʦʚʘʣʠ ʧʨʦʚʝʜʝʥʠʝ 2-3 ʨʘʟʦ-

ʚʳʡ ʛʠʛʠʝʥʠʯʝʩʢʠʡ ʫʭʦʜ ʟʘ ʧʦʣʦʩʪʴʶ ʨʪʘ ʥʘ ʧʨʦʪʷ-

ʞʝʥʠʠ 8 ʜʥʝʡ (ʧʦʣʦʩʢʘʥʠʝ ʨʪʘ çɻʠʚʘʣʝʢʩʦʤè). ʇʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʨʘʥʥʠʭ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝ-

ʥʠʡ ʰʚʳ ʩʥʠʤʘʣʠ ʥʘ 7-10 ʩʫʪʢʠ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥ-

ʥʳʭ ʭʠʨʫʨʛʠʯʝʩʢʠʡ ʚʤʝʰʘʪʝʣʴʩʪʚ. 

ʇʦʣʫʯʝʥʥʳʝ ʮʠʬʨʦʚʳʝ ʤʘʪʝʨʠʘʣʳ ʧʦʜʚʝʨʛʘ-

ʣʠʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ. 

ʈɽɿʋʃʔʊɸʊʓ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 

ɼʣʷ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦ-

ʷʥʠʷ ʪʢʘʥʝʡ ʧʘʨʦʜʦʥʪʘ ʚ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠ-

ʦʜʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʠʩʭʦʜʥʳʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦ-

ʢʘʟʘʪʝʣʝʡ. ʇʦʢʘʟʘʪʝʣʠ ʠʥʜʝʢʩʘ OHIïS ʧʦʚʳʰʘʣʠʩʴ 

ʫ ʙʦʣʴʥʳʭ ʦʩʥʦʚʥʦʡ ʠ ʩʨʘʚʥʠʚʘʝʤʦʡ ʛʨʫʧʧ ʜʦ 

2,54Ñ0,32 ʠ 2,55Ñ0,43, ʘ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ 

Muhlemann ʜʦ 2,76Ñ0,29 ʠ 2,74Ñ0,32 ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʥʘʣʠʯʠʠ ʚʦʩʧʘʣʠ-

ʪʝʣʴʥʳʭ ʷʚʣʝʥʠʡ ʚ ʧʘʨʦʜʦʥʪʝ. ʀʩʭʦʜʥʘʷ ʛʣʫʙʠʥʘ 

ʧʘʨʦʜʦʥʪʘʣʴʥʳʭ ʢʘʨʤʘʥʦʚ ʫ ʙʦʣʴʥʳʭ ʦʙʝʠʭ ʛʨʫʧʧ 

ʪʘʢʞʝ ʥʝ ʠʤʝʣʘ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʠ ʥʘʭʦʜʠ-

ʣʘʩʴ ʥʘ ʦʜʠʥʘʢʦʚʦʤ ʫʨʦʚʥʝ (ʚ ʩʨʝʜʥʝʤ ʧʦ ʛʨʫʧʧʘʤ 

5,58Ñ0,2 ʠ 5,59Ñ0,3 ʤʤ). 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʠʩʭʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʝʩʪ-

ʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʧʦʣʦʩʪʠ ʨʪʘ ʫ ʙʦʣʴʥʳʭ ʦʩʥʦʚ-

ʥʦʡ ʠ ʛʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ ʥʝ ʚʳʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʝ-

ʩʢʦʡ ʨʘʟʥʠʮʳ ʚ ʩʦʜʝʨʞʘʥʠʠ ʦʩʥʦʚʥʳʭ ʢʣʘʩʩʦʚ ʠʤ-

ʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʚ ʩʤʝʰʘʥʥʦʡ ʩʣʶʥʝ. ʇʨʠ ʵʪʦʤ 

ʦʙʨʘʱʝʥʦ ʚʥʠʤʘʥʠʝ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʡ ʜʝʬʠʮʠʪ 

SIgA, ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʦʛʦ ʙʳʣʦ ʩʥʠʞʝʥʦ ʫ ʧʨʝʜ-

ʩʪʘʚʠʪʝʣʝʡ ʦʙʝʠʭ ʛʨʫʧʧ ʙʦʣʝʝ ʯʝʤ ʚ 3 ʨʘʟʘ (ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʜʦ 0,37Ñ0,02 ʛ/ʣ ʠ 0,38Ñ0,04 ʛ/ʣ, ʧʨʠ ʥʦʨʤʝ 

1,3Ñ0,02 ʛ/ʣ). ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʫʤʝʨʝʥʥʦʝ ʧʦʚʳ-

ʰʝʥʠʝ IgM (0,63Ñ0,05 ʛ/ʣ ʠ 0,63Ñ0,04 ʛ/ʣ, ʧʨʠ ʥʦʨʤʝ 

0,42Ñ0,02 ʛ/ʣ) ʠ IgG (1,06Ñ0,04 ʠ 1,07Ñ0,02 ʛ/ʣ, ʧʨʠ 

ʥʦʨʤʝ 0,81Ñ0,04 ʛ/ʣ) ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʝʝ ʦ ʥʝʜʦʩʪʘ-

ʪʦʯʥʦʤ ʢʦʤʧʝʥʩʘʪʦʨʥʦʤ ʨʝʘʛʠʨʦʚʘʥʠʠ ʤʝʩʪʥʦʡ ʠʤ-

ʤʫʥʥʦʡ ʟʘʱʠʪʳ. 

ʇʨʠ ʠʩʭʦʜʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʮʠʪʦʢʠ-

ʥʦʚ ʫ ʙʦʣʴʥʳʭ ʦʙʝʠʭ ʛʨʫʧʧ ʦʪʤʝʯʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʝʡ ʀʃ-1ɓ ʠ ʌʅʆ-Ŭ (ʜʦ 598,3Ñ22,4 

ʧʛ/ʤʣ ʠ 345,7Ñ19,3 ʧʛ/ʤʣ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʧʨʦʪʠʚ 

584,6Ñ22,2 ʧʛ/ʤʣ ʠ 337Ñ20,1 ʧʛ/ʤʣ ʚ ʛʨʫʧʧʝ ʩʨʘʚʥʝ-

ʥʠʷ), ʯʪʦ ʦʪʨʘʞʘʝʪ ʘʢʪʠʚʥʦʩʪʴ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʚ ʧʘʨʦʜʦʥʪʘʣʴʥʳʭ ʪʢʘʥʷʭ ʠ ʧʨʝʦʙʣʘʜʘʥʠʝ 

ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ. ʇʨʠ ʵʪʦʤ ʫʩʪʘʥʦʚ-

ʣʝʥʦ ʤʘʣʦ ʟʥʘʯʠʤʦʝ ʩʥʠʞʝʥʠʝ ʀʃ-4 (ʚ 1,4 ʨʘʟʘ) ʫ 

ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʝʠʭ ʛʨʫʧʧ (46,3Ñ2,4 ʧʛ/ʤʣ ʠ 

45,9Ñ2,8 ʧʛ/ʤʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʨʢʝʨʦʚ ʢʦʩʪʥʦʛʦ 

ʤʝʪʘʙʦʣʠʟʤʘ ʫ ʙʦʣʴʥʳʭ ʦʩʥʦʚʥʦʡ ʠ ʩʨʘʚʥʠʚʘʝʤʦʡ 

ʛʨʫʧʧʳ ʜʦ ʦʧʝʨʘʪʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʶʪ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʦʩʥʦʚʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʢʦʩʪ-

ʥʦʡ ʬʘʨʤʘʮʠʠ ï ʦʩʪʝʦʢʘʣʴʮʠʥʘ (ʆʂ) ʦʢʘʟʘʣʦʩʴ ʩʥʠ-

ʞʝʥʦ (ʜʦ 28,9Ñ0,2 ʥʛ/ʤʣ ʠ 29,2Ñ0,4 ʥʛ/ʤʣ). ʅʘʧʨʦ-

ʪʠʚ, ʢʦʥʮʝʥʪʨʘʮʠʷ ɓ-Cross-Laps (ʤʘʨʢʝʨʘ 

ʨʝʟʦʨʙʮʠʠ) ʙʳʣʘ ʫ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʨʝʟʢʦ ʧʦʚʳʰʝʥʘ 

(ʚ ʩʨʝʜʥʝʤ ʜʦ 2,72Ñ0,04 ʥʛ/ʤʣ ʠ 2,73Ñ0,03 ʥʛ/ʤʣ), 

ʧʨʝʚʳʰʘʷ ʟʥʘʯʝʥʠʝ ʥʦʨʤʳ ʚ 2,5 ʨʘʟʘ. 

ʉʨʘʚʥʠʚʘʷ ʜʠʥʘʤʠʢʫ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʝ-

ʨʠʦʜʘ ʫ ʧʘʮʠʝʥʪʦʚ ʦʙʝʠʭ ʛʨʫʧʧ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ 

ʦʙʱʠʝ ʢʣʠʥʠʯʝʩʢʠʝ ʪʝʥʜʝʥʮʠʠ, ʧʨʠʩʫʱʠʝ ʧʦʩʣʝ-

ʦʧʝʨʘʮʠʦʥʥʦʤʫ ʧʝʨʠʦʜʫ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ 

ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʛʦ ʧʘʨʦʜʦʥʪʠʪʘ. ɺ ʧʦʜʘʚʣʷʶʱʝʤ 
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ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ (78,6%) ʙʦʣʴʥʳʝ ʦʩʥʦʚʥʦʡ 

ʛʨʫʧʧʳ ʫʞʝ ʥʘ ʪʨʝʪʴʠ ʩʫʪʢʠ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʥʝ ʧʨʝʜʲʷʚʣʷʶʪ ʞʘ-

ʣʦʙ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʘʮʠʝʥʪʦʚ, ʧʦʣʫʯʘʚʰʠʭ ʦʙʱʝʧʨʠ-

ʥʷʪʦʝ ʢʦʤʧʣʝʢʩʥʦʝ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʝ ʩʦʧʨʦʚʦʞʜʝ-

ʥʠʝ (ʛʨʫʧʧʘ ʩʨʘʚʥʝʥʠʷ). ɺ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʙʦʣʝʟ-

ʥʝʥʥʦʩʪʴ, ʦʪʝʢ, ʛʠʧʝʨʝʤʠʷ ʚ ʦʙʣʘʩʪʠ 

ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʙʳʣʠ ʤʝʥʝʝ ʚʳʨʘ-

ʞʝʥʳ ʠ ʯʝʨʝʟ 2-3 ʜʥʷ ʠʩʯʝʟʘʣʠ. ʂ 3-4 ʩʫʪʢʘʤ ʫ ʙʦʣʴ-

ʥʳʭ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʮʚʝʪ ʣʦʩʢʫʪʦʚ ʩʪʘʥʦʚʠʣʩʷ 

ʙʣʝʜʥʦ-ʨʦʟʦʚʳʤ, ʦʩʪʘʚʘʣʘʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʛʠʧʝ-

ʨʝʤʠʷ ʠ ʦʪʝʯʥʦʩʪʴ ʪʢʘʥʝʡ ʫ 12,5% ʙʦʣʴʥʳʭ, ʘ ʫ 

ʦʩʪʘʣʴʥʳʭ (87,5%) ʧʨʠʟʥʘʢʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢ-

ʮʠʠ ʢ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟʘʣʠ.  

ɺ ʧʝʨʚʳʝ ʜʥʠ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʧʨʘʢʪʠʯʝʩʢʠ 

22,5% ʧʘʮʠʝʥʪʦʚ ʛʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ ʞʘʣʦʚʘʣʠʩʴ ʥʘ 

ʚʳʨʘʞʝʥʥʫʶ ʙʦʣʝʟʥʝʥʥʦʩʪʴ ʠ ʦʪʝʯʥʦʩʪʴ ʚ ʦʙʣʘʩʪʠ 

ʨʘʥʳ. ʄʷʛʢʠʝ ʪʢʘʥʠ ʚ ʦʙʣʘʩʪʠ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʚʤʝ-

ʰʘʪʝʣʴʩʪʚ ʥʘ 2-3 ʩʫʪʢʠ ʦʩʪʘʚʘʣʠʩʴ ʨʝʟʢʦ ʛʠʧʝʨʝʤʠ-

ʨʦʚʘʥʥʳʤʠ, ʣʝʛʢʦ ʢʨʦʚʦʪʦʯʠʣʠ, ʠʟ ʨʘʥʳ ʚʳʜʝʣʷʣʩʷ 

ʩʝʨʦʟʥʳʡ ʵʢʩʩʫʜʘʪ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ, ʢʨʦʤʝ 

ʪʦʛʦ, ʫ ʥʘʟʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʧʦʚʳ-

ʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʩʠʤʧ-

ʪʦʤʳ ʩʦʭʨʘʥʷʣʠʩʴ ʜʦ 6 ʩʫʪʦʢ ʫ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ, ʠʤʝ-

ʶʱʠʭ ʩʝʨʴʝʟʥʳʝ ʦʩʣʦʞʥʝʥʠʷ.  

ʉʨʦʢʠ ʧʝʨʚʠʯʥʦʛʦ ʟʘʞʠʚʣʝʥʠʷ ʨʘʥʳ ʩʦʩʪʘʚ-

ʣʷʣʠ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ 6,36Ñ0,4 ʜʥʝʡ, ʚ ʛʨʫʧʧʝ 

ʩʨʘʚʥʝʥʠʷ ï 9,16Ñ0,7 ʜʥʝʡ (pÒ0,05). 

ɼʠʥʘʤʠʢʘ ʠʥʜʝʢʩʘ ʢʨʦʚʦʪʦʯʠʚʦʩʪʠ ʧʦʢʘʟʘʣʘ 

ʪʘʢʞʝ ʥʘʠʙʦʣʝʝ ʙʳʩʪʨʳʝ ʪʝʨʤʠʥʳ ʢʫʧʠʨʦʚʘʥʠʷ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʟʦʥʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʣʝ-

ʯʝʥʠʷ ʫ ʙʦʣʴʥʳʭ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ. ʋʞʝ ʩʧʫʩʪʷ ʥʝ-

ʜʝʣʶ ʧʦʩʣʝ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʠʥʜʝʢʩ 

ʢʨʦʚʦʪʦʯʠʚʦʩʪʠ ʩʥʠʟʠʣʩʷ ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʚ ʛʨʫʧʧʝ ʩʨʘʚʥʝʥʠʷ ʚ 1,35 ʨʘʟʘ. ɺ ʜʘʣʴ-

ʥʝʡʰʝʤ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʪʘʙʠʣʴʥʦ 

ʩʥʠʞʘʣʩʷ. 

ʆʮʝʥʠʚʘʷ ʩʦʩʪʦʷʥʠʝ ʧʘʨʦʜʦʥʪʘ ʚ ʙʦʣʝʝ ʧʦʟʜ-

ʥʠʝ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʝ ʩʨʦʢʠ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʦʚ ʛʠʛʠʝʥʳ ʠ ʢʨʦʚʦʪʦ-

ʯʠʚʦʩʪʠ ʩʥʠʟʠʣʠʩʴ ʜʦ ʥʦʨʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʫʞʝ ʯʝ-

ʨʝʟ ʦʜʠʥ ʤʝʩʷʮ: ʀɻ ʜʦ 0,62Ñ0,03, ʀʂ ʜʦ 0,59Ñ0,04 ʫ 

ʙʦʣʴʥʳʭ ʦʩʥʦʚʥʦʡ ʠ ʜʦ 0,89Ñ0,02 ʠ 0,70Ñ0,04 ʚ 

ʛʨʫʧʧʝ ʩʨʘʚʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘ ʵʪʦʤ ʫʨʦʚʥʝ 

ʘʥʘʣʠʟʠʨʫʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʙʦʣʴʥʳʭ 

ʦʙʝʠʭ ʛʨʫʧʧ ʦʩʪʘʚʘʣʠʩʴ ʠ ʯʝʨʝʟ 6, 12 ʠ 18 ʤʝʩʷʮʝʚ, 

ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʣʦ ʥʘʣʠʯʠʝ ʫ ʥʠʭ ʭʦʨʦʰʝʛʦ ʛʠʛʠʝ-

ʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ ʠ ʦʪʩʫʪʩʪʚʠʝ 

ʫ ʥʘʙʣʶʜʘʝʤʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʚʦʩʧʘʣʠ-

ʪʝʣʴʥʳʭ ʷʚʣʝʥʠʡ ʚ ʜʘʥʥʳʭ ʩʪʨʫʢʪʫʨʘʭ ʫ 93,7% ʠʩ-

ʩʣʝʜʫʝʤʳʭ. 

ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ, ʚ ʧʦʟʜʥʠʝ 

ʩʨʦʢʠ ʥʘʙʣʶʜʝʥʠʡ ʙʦʣʝʝ ʟʥʘʯʠʤʦ ʫʤʝʥʴʰʠʣʘʩʴ 

ʛʣʫʙʠʥʘ ʧʘʨʦʜʦʥʪʘʣʴʥʳʭ ʢʘʨʤʘʥʦʚ ʫ ʣʠʮ ʦʩʥʦʚʥʦʡ 

ʛʨʫʧʧʳ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʜʦ 

ʣʝʯʝʥʠʷ, ʯʝʨʝʟ 6 ʠ 12 ʤʝʩʷʮʝʚ. ɼʦ ʣʝʯʝʥʠʷ ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʣʷʣʦ 5,58Ñ0,2 

ʤʤ, ʚ ʛʨʫʧʧʝ ʩʨʘʚʥʝʥʠʷ 5,59Ñ0,3 ʤʤ, ʧʦʩʣʝ ʣʝʯʝʥʠʷ 

ʯʝʨʝʟ 6 ʤʝʩʷʮʝʚ 0,92Ñ0,09 ʤʤ ʠ 1,42Ñ0,14 ʤʤ ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ. ʍʘʨʘʢʪʝʨʥʦ, ʯʪʦ ʩʧʫʩʪʷ 12 ʤʝʩʷʮʝʚ ʧʦ-

ʩʣʝ ʣʝʯʝʥʠʷ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ 

ʙʦʣʴʥʳʭ ʪʘʢʞʝ ʩʥʠʟʠʣʩʷ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦ ʦʪ-

ʥʦʰʝʥʠʶ ʢ ʪʘʢʦʚʦʤʫ ʫ ʣʠʮ ʛʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ (ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ 0,77Ñ0,09 ʤʤ ʠ 1,42Ñ0,16 ʤʤ), ʘ ʩʧʫ-

ʩʪʷ 18 ʤʝʩʷʮʝʚ ʩʦʩʪʘʚʣʷʣ 0,72Ñ0,06 ʤʤ ʠ 1,46Ñ0,2 

ʤʤ ʩʦʦʪʚʝʪʪʚʝʥʥʦ. 

 ʏʝʨʝʟ 2 ʥʝʜʝʣʠ ʧʦʩʣʝ ʦʧʝʨʘʪʠʚʥʳʭ ʚʤʝʰʘ-

ʪʝʣʴʩʪʚ ʫ ʧʦʜʘʚʣʷʶʱʝʛʦ ʯʠʩʣʘ ʙʦʣʴʥʳʭ ʫʩʪʘʥʦʚ-

ʣʝʥʘ ʥʦʨʤʘʣʠʟʘʮʠʷ ʩʦʜʝʨʞʘʥʠʷ ʚ ʨʦʪʦʚʦʡ ʞʠʜʢʦ-

ʩʪʠ sIgA, IgG, IgM, ʧʨʦʠʟʦʰʣʦ ʧʝʨʝʢʣʶʯʝʥʠʝ ʩʠʥ-

ʪʝʟʘ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ (ʀʃ-1ɓ 

ʩʥʠʞʘʣʩʷ ʜʦ ʛʨʘʥʠʮ ʫʩʣʦʚʥʦʡ ʥʦʨʤʳ) ʥʘ ʧʨʦʪʠʚʦ-

ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ (ʀʃ-4). ɼʦʩʪʠʛʥʫʪʳʝ ʢʘʯʝʩʪʚʝʥ-

ʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʛʫʤʦʨʘʣʴʥʦʛʦ ʠ ʢʣʝʪʦʯ-

ʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʫ ʣʠʮ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʩʪʘʙʠʣʴʥʦ 

ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʫʨʦʚʥʝ ʠ ʚ ʦʪʜʘʣʝʥ-

ʥʳʝ ʩʨʦʢʠ ʥʘʙʣʶʜʝʥʠʷ (ʯʝʨʝʟ 6, 12 ʠ 18 ʤʝʩʷʮʝʚ). 

ɸʥʘʣʦʛʠʯʥʘʷ ʜʠʥʘʤʠʢʘ ʚ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʘ-

ʣʘʩʴ ʠ ʫ ʣʠʮ ʛʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ, ʦʜʥʘʢʦ ʚ ʦʪʜʘʣʝʥ-

ʥʳʝ ʩʨʦʢʠ ʦʪʤʝʯʘʣʘʩʴ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʧʦ-

ʢʘʟʘʪʝʣʝʡ ʠʤʤʫʥʠʪʝʪʘ ʙʦʣʝʝ ʯʝʤ ʫ 1/3 ʙʦʣʴʥʳʭ 

(ʪʘʙʣ.1). 

ʀʟʫʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʩʪʥʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ ʚ 

ʜʠʥʘʤʠʢʝ ʫʢʘʟʳʚʘʣʦ ʥʘ ʧʨʝʠʤʫʱʝʩʪʚʦ ʨʘʟʨʘʙʦʪʘʥ-

ʥʦʛʦ ʥʘʤʠ ʣʝʯʝʙʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʊʘʢ, ʯʝʨʝʟ ʤʝʩʷʮ 

ʧʦʩʣʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʦʩʥʦʚʥʦʡ 

ʛʨʫʧʧʳ ʜʦʩʪʦʚʝʨʥʦ ʧʦʚʳʰʘʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ ʚ ʩʤʝ-

ʰʘʥʥʦʡ ʩʣʶʥʝ ʦʩʪʝʦʢʘʣʴʮʠʥʘ ʠ ʧʨʠʙʣʠʞʘʣʦʩʴ ʢ ʧʦ-

ʢʘʟʘʪʝʣʷʤ ʫʩʣʦʚʥʦʡ ʥʦʨʤʳ (37,4Ñ0,4 ʥʛ/ʤʣ), ʘ ʯʝʨʝʟ 

6 ʤʝʩʷʮʝʚ ʝʛʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʜʦʩʪʠʛʘʣʘ ʧʦʢʘʟʘʪʝʣʝʡ 

ʟʜʦʨʦʚʳʭ (37,8Ñ0,3 ʥʛ/ʤʣ) ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʩʪʘ-

ʙʠʣʴʥʦ ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʵʪʦʤ ʫʨʦʚʥʝ. ɺ ʛʨʫʧʧʝ ʩʨʘʚ-

ʥʝʥʠʷ ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʡ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʙʳʣʘ 

ʤʝʥʝʝ ʚʳʨʘʞʝʥʥʦʡ. ʉʦʜʝʨʞʘʥʠʝ ʥʘʟʚʘʥʥʦʛʦ ʤʘʨ-

ʢʝʨʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʥʘʨʘʩʪʘʣʦ ʜʦ 36,0Ñ0,4 ʥʛ/ʤʣ, ʘ ʢ 18 ʤʝʩʷʮʫ ʩʥʠʟʠ-

ʣʦʩʴ ʜʦ 30,4Ñ0,3 ʥʛ/ʤʣ. ʍʘʨʘʢʪʝʨʥʦ, ʯʪʦ ʫʨʦʚʥʠ 

ʤʘʨʢʝʨʘ ʢʦʩʪʥʦʡ ʨʝʟʦʨʙʮʠʠ ʚ ʨʦʪʦʚʦʡ ʞʠʜʢʦʩʪʠ 

ʥʘʯʘʣʠ ʩʥʠʞʘʪʴʩʷ ʧʦ ʠʩʪʝʯʝʥʠʠ 1 ʤʝʩʷʮʘ ʫ ʙʦʣʴʥʳʭ 

ʦʙʝʠʭ ʛʨʫʧʧ. ʆʜʥʘʢʦ ʯʝʨʝʟ 6-12 ʤʝʩʷʮʝʚ ʪʦʣʴʢʦ ʫ 

ʙʦʣʴʥʳʭ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʩʦʦʪʚʝʪ-

ʩʪʚʦʚʘʣʦ ʪʘʢʦʚʦʤʫ, ʢʘʢ ʠ ʫ ʟʜʦʨʦʚʳʭ (1,18Ñ0,05 

ʥʛ/ʤʣ ʠ 1,16Ñ0,03 ʥʛ/ʤʣ) ʠ ʙʳʣʦ ʥʝʩʢʦʣʴʢʦ ʧʦʚʳ-

ʰʝʥʥʳʤ ʫ ʧʘʮʠʝʥʪʦʚ ʛʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ (1,33Ñ0,06 

ʥʛ/ʤʣ ʠ 1,85Ñ0,08 ʥʛ/ʤʣ) (ʪʘʙʣ.1). 
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ʊʘʙʣʠʮʘ 1 

ɼʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʠʤʤʫʥʠʪʝʪʘ ʠ ʢʦʩʪʥʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ ʫ ʙʦʣʴʥʦʡ ʦʩʥʦʚʥʦʡ ʠ ʛʨʫʧʧʳ ʩʨʘʚʥʝ-

ʥʠʷ ʚ ʨʘʟʣʠʯʥʳʝ ʩʨʦʢʠ ʥʘʙʣʶʜʝʥʠʡ 

ʇʨʠʤʝʯʘʥʠʝ: *pÒ0,05 ï ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʦʢʘʟʘʪʝʣʷʤ ʜʦ ʣʝʯʝʥʠʷ 

 **pÒ0,05 ï ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʦʢʘʟʘʪʝʣʷʤ ʛʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ 

 

ʇʨʠ ʧʦʜʚʝʜʝʥʠʠ ʠʪʦʛʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥ-

ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ ʠʤ-

ʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ, 

ʠʤʝʶʱʠʝ ʤʝʩʪʦ ʫ ʙʦʣʴʥʳʭ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʤ ʧʘ-

ʨʦʜʦʥʪʠʪʦʤ, ʦʪʷʛʦʱʝʥʥʳʤ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 2 

ʪʠʧʘ, ʦʢʘʟʳʚʘʶʪ ʥʝʛʘʪʠʚʥʦʝ ʩʦʧʨʷʞʝʥʥʦʝ ʜʝʡʩʪʚʠʝ 

ʥʘ ʧʨʦʷʚʣʝʥʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʦ-ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ ʚ ʧʘʨʦʜʦʥʪʘʣʴʥʦʤ ʢʦʤʧʣʝʢʩʝ. ɹʳʩʪʨʦʝ ʢʫʧʠ-

ʨʦʚʘʥʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʚ ʦʩʥʦʚʥʦʡ 

ʛʨʫʧʧʝ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʦʙʝʩʧʝʯʠʚʘʣʦʩʴ ʪʝʤ, 

ʯʪʦ ʘʫʪʦʛʝʥʥʳʡ ʞʠʜʢʠʡ ʙʦʛʘʪʳʡ ʪʨʦʤʙʦʮʠʪʘʤʠ 

ʬʠʙʨʠʥ (i-PRF) ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʘʫʪʦʛʝʥʥʳʤʠ ʙʦʛʘ-

ʪʳʤʠ ʪʨʦʤʙʦʮʠʪʘʤʠ ʬʠʙʨʠʥʦʚʳʤʠ ʤʝʤʙʨʘʥʘʤʠ (a-

PRF) ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʰʝʥʠʶ ʧʨʦʪʠ-

ʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʵʬʬʝʢʪʘ, ʥʦ ʠ ʦʢʘʟʳʚʘʣ ʧʦʪʝʥ-

ʮʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦ-

ʮʝʩʩʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʝ ʣʘʙʦʨʘʪʦʨʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʢʣʠʥʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦʟʚʦ-

ʣʷʶʪ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʣʝʯʝʙʥʦ-ʤʝʜʠ-

ʢʘʤʝʥʪʦʟʥʳʡ ʢʦʤʧʣʝʢʩ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʦʧʪʠʤʠ-

ʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʦʩʪʝʦʛʝʥʝʟʘ ʫ ʙʦʣʴʥʳʭ ʛʝʥʝʨʘʣʠ-

ʟʦʚʘʥʥʳʤ ʧʘʨʦʜʦʥʪʠʪʦʤ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ 

ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 2 ʪʠʧʘ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʘʧʨʘʚ-

ʣʝʥʥʦʡ ʨʝʛʝʥʝʨʘʮʠʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʤ. ɽʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʧʨʝʜ-

ʦʧʝʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʠ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʧʦʟʚʦʣʷʝʪ 

ʜʦʙʠʪʴʩʷ ʥʦʨʤʘʣʠʟʘʮʠʠ ʙʠʦʮʠʜʥʦʩʪʠ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʠ ʜʝʩʝʥ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʤʝʩʪ-

ʥʦʡ ʠ ʩʠʩʪʝʤʥʦʡ ʠʤʤʫʥʥʦʡ ʟʘʱʠʪʳ, ʠ ʥʦʨʤʘʣʴʥʦʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʮʠʪʦʢʠʥʦʚʦʡ ʩʠʩʪʝʤʳ, ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʪʝʤ ʩʘʤʳʤ ʙʣʘʛʦʧʨʠʷʪʥʦʤʫ ʠʩʭʦʜʫ ʦʧʝʨʘ-

ʪʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʥʘ ʧʘʨʦʜʦʥʪʝ ʫ ʙʦʣʴʥʳʭ ʩʘ-

ʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 2 ʪʠʧʘ ʠ ʩʦʟʜʘʝʪ ʦʧʪʠʤʘʣʴʥʳʝ 

ʫʩʣʦʚʠʷ ʜʣʷ ʨʝʛʝʥʝʨʘʮʠʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʚ ʜʝʬʝʢʪʘʭ 

ʯʝʣʶʩʪʥʦʡ ʢʦʩʪʠ. 

ɺʓɺʆɼʓ 

1. ʆʙʦʩʥʦʚʘʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʷ ʘʫʪʦʛʝʥʥʦʛʦ ʙʦʛʘʪʦʛʦ ʪʨʦʤʙʦʮʠʪʘʤʠ ʬʠʙʨʠʥʘ 

(i-PRF ʠ a-PRF) ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʦʩʪʝʦʛʝʥʝʟʘ ʢʦʩʪ-

ʥʳʭ ʩʪʨʫʢʪʫʨ ʧʘʨʦʜʦʥʪʘ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦʤ ʣʝ-

ʯʝʥʠʠ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʛʦ ʧʘʨʦʜʦʥʪʠʪʘ ʫ ʙʦʣʴʥʳʭ 

ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 2 ʪʠʧʘ. 

2. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʫʪʦʛʝʥʥʦʡ ʙʦʛʘʪʦʡ ʪʨʦʤ-
ʙʦʮʠʪʘʤʠ ʠ ʬʠʙʨʠʥʦʤ ʧʣʘʟʤʳ ʚ ʢʘʯʝʩʪʚʝ ʦʩʪʝʦʠʥ-

ʜʫʢʪʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʤʝʤʙʨʘʥ ʧʨʠ ʭʠʨʫʨʛʠʯʝ-

ʩʢʦʤ ʣʝʯʝʥʠʠ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʛʦ ʧʘʨʦʜʦʥʪʠʪʘ ʫ 

ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 2 ʪʠʧʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʥʘʧʨʘʚʣʝʥʥʦʡ ʨʝʛʝʥʝʨʘʮʠʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʧʦʟʚʦ-

ʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʩʨʦʢʠ ʟʘʞʠʚʣʝʥʠʷ ʨʘʥʳ ʚ ʩʨʝʜʥʝʤ 

ʥʘ 2,8Ñ0,4 ʜʥʷ, ʜʦʩʪʠʯʴ ʧʦʣʥʦʮʝʥʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝ-

ʥʠʷ ʢʦʩʪʥʳʭ ʜʝʬʝʢʪʦʚ, ʜʣʠʪʝʣʴʥʦʡ ʢʣʠʥʠʢʦ-ʨʝʥʪ-

ʛʝʥʦʛʨʘʬʠʯʝʩʢʦʡ ʨʝʤʠʩʩʠʠ ʩʦ ʩʪʦʨʦʥʳ ʢʦʩʪʥʳʭ 

ʩʪʨʫʢʪʫʨ ʧʘʨʦʜʦʥʪʘ ʠ ʩʥʠʟʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝ-

ʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʫ 85,7% ʩʣʫʯʘʝʚ. 

 

ʇʦʢʘʟʘʪʝʣʠ 

ʠʤʤʫʥʠʪʝʪʘ 

ʠ ʢʦʩʪʥʦʛʦ 

ʤʝʪʘʙʦ-

ʣʠʟʤʘ 

ɻʨʫʧʧʳ ʠʩʩʣʝʜʫʝʤʳʭ 

ʆʩʥʦʚʥʘʷ (n=56) ʉʨʘʚʥʝʥʠʷ (n=40) 

ɿ
ʥ
ʘ
ʯ
ʝ
ʥ
ʠ
ʷ
 
ʥ
ʦ
ʨ
ʤ
ʳ

 ɼʦ ʣʝ-

ʯʝʥʠʷ 

ʏʝʨʝʟ 1 

ʤʝʩʷʮ 

ʧʦʩʣʝ 
ʣʝʯʝ-

ʥʠʷ 

ʏʝʨʝʟ 6 

ʤʝʩʷ-

ʮʝʚ ʧʦ-
ʩʣʝ ʣʝ-

ʯʝʥʠʷ 

ʏʝʨʝʟ 

12 ʤʝ-

ʩʷʮʝʚ 
ʧʦʩʣʝ 

ʣʝʯʝ-

ʥʠʷ 

ʏʝʨʝʟ 

18 ʤʝ-

ʩʷʮʝʚ 
ʧʦʩʣʝ 

ʣʝʯʝ-

ʥʠʷ 

ɼʦ ʣʝ-

ʯʝʥʠʷ 

ʏʝʨʝʟ 1 

ʤʝʩʷʮ 

ʧʦʩʣʝ 
ʣʝʯʝ-

ʥʠʷ 

ʏʝʨʝʟ 6 

ʤʝʩʷ-

ʮʝʚ ʧʦ-
ʩʣʝ ʣʝ-

ʯʝʥʠʷ 

ʏʝʨʝʟ 

12 ʤʝ-

ʩʷʮʝʚ 
ʧʦʩʣʝ 

ʣʝʯʝ-

ʥʠʷ 

ʏʝ-

ʨʝʟ 

18 
ʤʝʩʷ-

ʮʝʚ 

ʧʦ-
ʩʣʝ 

ʣʝʯʝ-

ʥʠʷ 

sIgA, 

ʛ/ʣ 

0,37 
Ñ 

0,02 

1,41 
Ñ 

0,03* 

1,32 
Ñ 

0,03** 

1,29 
Ñ 

0,02** 

1,27 
Ñ 

0,02** 

0,38 
Ñ 

0,04 

1,38 
Ñ 

0,03* 

0,96 
Ñ 

0,02* 

0,74 
Ñ 

0,03* 

0,73 
Ñ 

0,03* 

1,3 
Ñ 

0,03 

IgG, 

ʛ/ʣ 

1,06 
Ñ 

0,04 

0,93 
Ñ 

0,04* 

0,85 
Ñ 

0,04** 

0,83 
Ñ 

0,03** 

0,82 
Ñ 

0,03** 

1,07 
Ñ 

0,02 

0,92 
Ñ 

0,04* 

0,95 
Ñ 

0,03* 

0,98 
Ñ 

0,04* 

0,97 
Ñ 

0,04* 

0,81 
Ñ 

0,04 

IgM,  

ʛ/ʣ 

0,63 

Ñ 
0,05 

0,47 

Ñ 
0,04* 

0,42 

Ñ 
0,02** 

0,44 

Ñ 
0,03** 

0,41 

Ñ 
0,03** 

0,63 

Ñ 
0,04 

0,46 

Ñ 
0,02* 

0,48 

Ñ 
0,03* 

0,53 

Ñ 
0,03* 

0,51 

Ñ 
0,03* 

0,42 

Ñ 
0,02 

ʀʃ-1ɓ, 

ʧʛ/ʤʣ 

598,3 

Ñ 
22,4 

148,6 

Ñ 
20,8* 

128 

Ñ 
10,1** 

125,1 

Ñ 
8,6** 

124 

Ñ 
8,4** 

584,6 

Ñ 
22,2 

156,8 

Ñ 
22,1* 

276 

Ñ 
19,8* 

304,3 

Ñ 
21,1* 

149 

Ñ 
8,9* 

126,4 

Ñ 
9,3 

ʌʅʆ-Ŭ, 

ʧʛ/ʤʣ 

345,7 

Ñ 
19,3 

96,8 

Ñ 
16,3* 

87,6 

Ñ 
10,8** 

86,1 

Ñ 
11,4** 

86,1 

Ñ 
11,2** 

337 

Ñ 
20,1 

98,6 

Ñ 
15,8* 

194 

Ñ 
18,6* 

218,5 

Ñ 
19,3* 

96,2 

Ñ 
11,5* 

85,6 

Ñ 
12,6 

ʀʃ-4, 

ʧʛ/ʤʣ 

46,3 

Ñ 

2,4 

81,1 

Ñ 

1,3* 

69,5 

Ñ 

5,2** 

63,4 

Ñ 

2,9** 

63,8 

Ñ 

2,7** 

45,9 

Ñ 

2,8 

83,4 

Ñ 

12,1* 

62,5 

Ñ 

3,8* 

57,6 

Ñ 

6,3* 

63,4 

Ñ 

3,2* 

64,4 

Ñ 

4,2 

ʆʂ, 

ʥʛ/ʤʣ 

28,9 

Ñ 

0.2 

37,4 

Ñ 

0,4* 

37,8 

Ñ 

0,3** 

37,7 

Ñ 

0,4** 

37,6 

Ñ 

0,3** 

29,2 

Ñ 

0,4 

36,0 

Ñ 

0,4* 

33,8 

Ñ 

0,3* 

32,6 

Ñ 

0,3* 

30,4 

Ñ 

0,3 

38,4 

Ñ 

0,2 

ɓ-Cross-

Laps, 

ʥʛ/ʤʣ 

2,73 

Ñ 

0,02 

1,13 

Ñ 

0,05* 

1,18 

Ñ 

0,05** 

1,16 

Ñ 

0,03** 

1,03 

Ñ 

0,04** 

2,71 

Ñ 

0,02 

1,18 

Ñ 

0,04* 

1,33 

Ñ 

0,06* 

1,85 

Ñ 

0,08* 

1,96 

Ñ 

0,07* 

1,07 

Ñ 

0,04 
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ʂ ʕʅɽʈɻʆɼʀʅɸʄʀʏɽʉʂʆʁ ʊɽʆʈʀʀ ʕɺʆʃʖʎʀʀ ʀ ʀʅɺʆʃʖʎʀʀ 

 

ʕʪʢʠʥ ɺ.ɸ. 
ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʉʦʚʝʪʥʠʢ ʧʨʦʨʝʢʪʦʨʘ ʧʦ ʥʘʫʢʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʮʝʥʪʨʘ 

ʊʦʣʴʷʪʪʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʊʦʣʴʷʪʪʠ,  

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ. 

 

Abstract 

It is shown that the presence of a reversible component of the energy exchange of biological systems with the 

environment slows down their degradation and increases the duration of their reproductive period, which contrib-

utes to their "survival". This trend is intensifying as the biosystems become more complex and they acquire new 

degrees of freedom, which eliminates the well-known contradiction of thermodynamics with the theory of biolog-

ical evolution. The parameters of nonequilibrium are proposed, which allow to reflect the simultaneous flow in 

the biosystems of the processes of evolution and involution. The advantages of energo- dynamics in the study of 

these processes are shown. 

ɸʥʥʦʪʘʮʠʷ 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʣʠʯʠʝ ʦʙʨʘʪʠʤʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʵʥʝʨʛʦʦʙʤʝʥʘ ʙʠʦʩʠʩʪʝʤ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ ʟʘ-

ʤʝʜʣʷʝʪ ʠʭ ʜʝʛʨʘʜʘʮʠʶ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʭ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʝʨʠʦʜʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʠʭ çʚʳʞʠʚʘʝʤʦʩʪʠè. ʕʪʘ ʪʝʥʜʝʥʮʠʷ ʫʩʠʣʠʚʘʝʪʩʷ ʧʦ ʤʝʨʝ ʫʩʣʦʞʥʝʥʠʷ ʙʠʦʩʠʩʪʝʤ ʠ ʧʨʠʦʙʨʝʪʝʥʠʷ ʠʤʠ ʥʦ-

ʚʳʭ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ, ʯʪʦ ʫʩʪʨʘʥʷʝʪ ʠʟʚʝʩʪʥʦʝ ʧʨʦʪʠʚʦʨʝʯʠʝ ʪʝʨʤʦʜʠʥʘʤʠʢʠ ʩ ʪʝʦʨʠʝʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʵʚʦʣʶʮʠʠ. ʇʨʝʜʣʦʞʝʥʳ ʧʘʨʘʤʝʪʨʳ ʥʝʨʘʚʥʦʚʝʩʥʦʩʪʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʪʨʘʟʠʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʧʨʦʪʝʢʘʥʠʝ ʚ 

ʙʠʦʩʠʩʪʝʤʘʭ ʧʨʦʮʝʩʩʦʚ ʵʚʦʣʶʮʠʠ ʠ ʠʥʚʦʣʶʮʠʠ. ʇʦʢʘʟʘʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʵʥʝʨʛʦʜʠʥʘʤʠʢʠ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ. 

 

Keywords: evolution and involution, equilibrium and non-equilibrium states, relaxation and anti-relaxation 

processes, entropy and non-entropy criteria of evolution, survival principle. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʚʦʣʶʮʠʷ ʠ ʠʥʚʦʣʶʮʠʷ, ʨʘʚʥʦʚʝʩʥʳʝ ʠ ʥʝʨʘʚʥʦʚʝʩʥʳʝ ʩʦʩʪʦʷʥʠʷ, ʨʝʣʘʢʩʘʮʠʦʥʥʳʝ 

ʠ ʘʥʪʠʨʝʣʘʢʩʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʵʥʪʨʦʧʠʡʥʳʝ ʠ ʥʝʵʥʪʨʦʧʠʡʥʳʝ ʢʨʠʪʝʨʠʠ ʵʚʦʣʶʮʠʠ, ʧʨʠʥʮʠʧ ʚʳʞʠʚʘ-

ʥʠʷ. 

 

1.ɺʚʝʜʝʥʠʝ. 
ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʚ ʝʩʪʝʩʪʚʦʟʥʘʥʠʠ ʥʘʢʦ-

ʧʠʣʦʩʴ ʜʦʩʪʘʪʦʯʥʦ ʬʘʢʪʦʚ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ ʦ 

ʪʦʤ, ʯʪʦ ʧʨʠʨʦʜʝ ʧʨʠʩʫʱʘ ʥʝ ʪʦʣʴʢʦ ʨʘʟʨʫʰʠʪʝʣʴ-

ʥʘʷ, ʥʦ ʠ ʩʦʟʠʜʘʪʝʣʴʥʘʷ ʪʝʥʜʝʥʮʠʷ. ʆʜʥʘʢʦ ʢʣʘʩʩʠ-

ʯʝʩʢʘʷ ʪʝʨʤʦʜʠʥʘʤʠʢʘ [1] ʠ ʪʝʨʤʦʜʠʥʘʤʠʢʘ ʥʝʦʙʨʘ-

ʪʠʤʳʭ ʧʨʦʮʝʩʩʦʚ [2] ʧʦ-ʧʨʝʞʥʝʤʫ ʧʨʠʧʠʩʳʚʘʝʪ 

ʣʶʙʳʤ ʩʠʩʪʝʤʘʤ, ʚʢʣʶʯʘʷ ɺʩʝʣʝʥʥʫʶ ʚ ʮʝʣʦʤ, 

ʩʪʨʝʤʣʝʥʠʝ ʢ çʭʘʦʩʫè. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʜʠʩʢʫʩʩʠʠ 

ʦ ʛʨʘʥʠʮʘʭ ʧʨʠʤʝʥʠʤʦʩʪʠ ʚʪʦʨʦʛʦ ʟʘʢʦʥʘ ʪʝʨʤʦʜʠ-

ʥʘʤʠʢʠ, ʥʝ ʧʨʝʢʨʘʱʘʶʱʠʝʩʷ ʜʦ ʩʠʭ ʧʦʨ, ʪʘʢ ʠ ʥʝ 

ʜʘʣʠ ʦʪʚʝʪʘ ʥʘ ʧʨʠʯʠʥʳ ʝʛʦ ʥʝʧʨʠʤʝʥʠʤʦʩʪʠ ʢ ʞʠ-

ʚʦʡ ʧʨʠʨʦʜʝ. ʇʨʦʪʠʚʦʨʝʯʠʝ ʪʝʨʤʦʜʠʥʘʤʠʢʠ c ʪʝʦ-

ʨʠʝʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠè ʦʩʪʘʶʪʩʷ çʚʦʧʠʶ-

ʱʠʤʠè [3]. 

ʋʢʘʟʘʥʥʦʝ ʧʨʦʪʠʚʦʨʝʯʠʝ ʧʦʨʦʜʠʣʦ ʜʘʞʝ ʥʦ-

ʚʫʶ ʢʦʥʮʝʧʮʠʶ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ, ʫʪʚʝʨʞʜʘʶʱʫʶ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʜʚʫʭ ʜʠʘʤʝʪʨʘʣʴʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞ-

ʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ, ʫʧʨʘʚʣʷʶʱʠʭ ʧʨʦʮʝʩ-

ʩʘʤʠ ʚ ʦʙʲʝʢʪʘʭ ʞʠʚʦʡ ʠ ʥʝʞʠʚʦʡ ʧʨʠʨʦʜʳ [4] ɽʩʣʠ 

ʩʣʝʜʦʚʘʪʴ ʵʪʦʡ ʢʦʥʮʝʧʮʠʠ, ʥʘʫʢʝ ʧʨʠʜʸʪʩʷ ʦʪʢʘ-

ʟʘʪʴʩʷ ʦʪ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʫʥʠʚʝʨ-

ʩʘʣʴʥʳʭ ʟʘʢʦʥʦʚ ʧʨʠʨʦʜʳ, ʩʧʨʘʚʝʜʣʠʚʳʭ ʜʣʷ ʣʶ-

ʙʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʩʠʩʪʝʤ. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ï ʫʩʪʨʘʥʠʪʴ ʫʢʘʟʘʥʥʦʝ 

ʧʨʦʪʠʚʦʨʝʯʠʝ ʩ ʙʦʣʝʝ ʦʙʱʠʭ ʧʦʟʠʮʠʡ ʵʥʝʨʛʦʜʠʥʘ-

ʤʠʢʠ ʢʘʢ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʝʦʨʠʠ, ʥʝ ʠʩʢʣʶʯʘ-

ʶʱʝʡ ʠʟ ʨʘʩʩʤʦʪʨʝʥʠʷ ʢʘʢʫʶ-ʣʠʙʦ (ʦʙʨʘʪʠʤʫʶ 

ʠʣʠ ʥʝʦʙʨʘʪʠʤʫʶ) ʯʘʩʪʴ ʨʝʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝ-

ʥʦʩʘ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʣʶʙʳʭ ʬʦʨʤ ʵʥʝʨʛʠʠ [5]. 

2. ʉʫʪʴ ʧʨʦʪʠʚʦʨʝʯʠʷ ʪʝʨʤʦʜʠʥʘʤʠʢʠ ʩ ʪʝʦʨʠʝʡ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʢʣʘʩʩʠʯʝʩʢʘʷ ʪʝʨʤʦʜʠʥʘʤʠʢʘ [1] 

ʠ ʩʫʱʝʩʪʚʫʶʱʘʷ ʪʝʦʨʠʷ ʥʝʦʙʨʘʪʠʤʳʭ ʧʨʦʮʝʩʩʦʚ 

(ʊʅʇ) [2], ʧʨʝʜʧʠʩʳʚʘʶʪ ʙʠʦʩʠʩʪʝʤʘʤ ʠʥʚʦʣʶʮʠʶ 

(ʜʝʛʨʘʜʘʮʠʶ) ʧʦʩʣʝ ʠʟʦʣʷʮʠʠ ʠʭ ʦʪ ʚʥʝʰʥʝʡ ʩʨʝʜʳ 

ʠʣʠ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʠʭ ʨʘʚʥʦʚʝʩʠʷ ʩ ʵʪʦʡ ʩʨʝʜʦʡ, 

ʝʩʣʠ ʦʥʘ ʦʙʣʘʜʘʝʪ ʤʝʥʴʰʠʤ ʯʠʩʣʦʤ ʩʪʝʧʝʥʝʡ ʩʚʦ-

ʙʦʜʳ, ʯʝʤ ʙʠʦʩʠʩʪʝʤʘ. ʊʝʦʨʠʷ ʵʚʦʣʶʮʠʠ ʙʠʦʩʠ-

ʩʪʝʤ, ʥʘʧʨʦʪʠʚ, ʧʨʠʟʥʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʵʚʦʣʶ-

ʮʠʠ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, 

ʜʘʞʝ ʝʩʣʠ ʦʥʘ ʤʝʥʝʝ ʫʧʦʨʷʜʦʯʝʥʘ. ʅʘʛʣʷʜʥʳʤ ʧʨʠ-

ʤʝʨʦʤ ʷʚʣʷʝʪʩʷ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʥʝʙʝʩʥʳʭ ʪʝʣ ʠ 
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ʞʠʟʥʠ ʚ ʢʘʢʦʡ-ʣʠʙʦ ʯʘʩʪʠ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʚ ʮʝʣʦʤ 

ɺʩʝʣʝʥʥʦʡ, ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ çʚʩʸ ʩʫʱʝʝè. ʇʦ-

ʧʳʪʢʠ ʦʙʲʷʩʥʠʪʴ ʠʭ ʵʚʦʣʶʮʠʶ ʵʢʩʧʦʨʪʦʤ çʥʝʛʵʥ-

ʪʨʦʧʠʠè ʠʟ ʜʨʫʛʠʭ ʤʠʨʦʚ ʠʣʠ ʦʙʣʘʩʪʝʡ ʙʝʩʢʦʥʝʯ-

ʥʦʡ ɺʩʝʣʝʥʥʦʡ ʦʙʨʝʯʝʥʳ ʥʘ ʥʝʫʜʘʯʫ ʚʚʠʜʫ ʠʭ ʧʨʦ-

ʪʠʚʦʨʝʯʠʷ ʙʦʣʝʝ ʦʙʱʝʡ ʬʦʨʤʫʣʠʨʦʚʢʝ ʟʘʢʦʥʘ 

ʚʦʟʨʘʩʪʘʥʠʷ ʵʥʪʨʦʧʠʠ, ʜʦʧʫʩʢʘʶʱʝʡ ʦʙʤʝʥ ʝʶ ʩ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ [6]. 

ʅʘ ʵʪʦʤ ʬʦʥʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʩʣʳʰʥʦ ʛʦʣʦʩʦʚ 

ʪʝʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʧʦʜʯʸʨʢʠʚʘʶʪ ʦʧʨʝʜʝ-

ʣʷʶʱʫʶ ʨʦʣʴ ʚ ʵʚʦʣʶʮʠʠ ʚʥʫʪʨʝʥʥʠʭ ʧʨʦʮʝʩʩʦʚ 

ʩʦʚʝʨʰʝʥʠʷ ʨʘʙʦʪʳ çʧʨʦʪʠʚ ʨʘʚʥʦʚʝʩʠʷè ʠʣʠ ʧʦʪʦ-

ʢʦʤ ʠʟʚʥʝ ʫʧʦʨʷʜʦʯʝʥʥʦʡ (çʩʚʦʙʦʜʥʦʡè) ʵʥʝʨʛʠʠ 

[7,8]. ʆʯʝʚʠʜʥʳʤ ʧʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ ʬʦʪʦʩʠʥʪʝʟ 

ʨʘʩʪʝʥʠʡ, ʧʨʠ ʢʦʪʦʨʦʤ ʩʚʦʙʦʜʥʘʷ ʵʥʝʨʛʠʷ ʧʦʩʪʫ-

ʧʘʝʪ ʩ ʧʦʪʦʢʦʤ ʠʟʣʫʯʝʥʠʷ. ʕʪʘ ʧʦʟʠʮʠʷ ʧʦʜʢʨʝʧʣʷ-

ʝʪʩʷ ʪʝʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʫʧʦʨʷʜʦ-

ʯʝʥʥʦʡ ʵʥʝʨʛʠʠ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ 

ʙʠʦʩʠʩʪʝʤ ʚ ʥʝʨʘʚʥʦʚʝʩʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʥʘʤʥʦʛʦ 

ʧʨʝʚʳʰʘʝʪ ʪʫ, ʯʪʦ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʙʘ-

ʣʘʥʩʘ ʵʥʪʨʦʧʠʠ. ʆʩʦʙʝʥʥʦ ʚʝʣʠʢʘ ʵʪʘ ʨʘʟʥʠʮʘ ʜʣʷ 

ʭʦʣʦʜʥʦʢʨʦʚʥʳʭ ʞʠʚʦʪʥʳʭ, ʫ ʢʦʪʦʨʳʭ ʦʪʚʦʜ ʵʥ-

ʪʨʦʧʠʠ ʩ ʠʥʢʨʝʤʝʥʪʘʤʠ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ 

ʩʧʦʩʦʙʦʤ ʦʪʚʦʜʘ ʩʚʷʟʘʥʥʦʡ ʵʥʝʨʛʠʠ. ʆʜʥʘʢʦ ʵʪʦ 

ʧʨʦʪʠʚʦʨʝʯʠʪ ʢʦʥʮʝʧʮʠʠ çʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠè, ʧʦ-

ʩʢʦʣʴʢʫ ʧʦʜʚʦʜ ʩʚʦʙʦʜʥʦʡ ʵʥʝʨʛʠʠ ʦʟʥʘʯʘʝʪ ʩʦʚʝʨ-

ʰʝʥʠʝ ʨʘʙʦʪʳ çʧʨʦʪʠʚ ʨʘʚʥʦʚʝʩʠʷè ʠ ʧʦʜʯʸʨʢʠʚʘʝʪ 

ʧʨʠʥʫʜʠʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʋʩʪʨʘʥʝʥʠʝ ʚʦʟʥʠʢʰʠʭ ʧʨʦʪʠʚʦʨʝʯʠʡ ʪʨʝʙʫʝʪ 

ʩʦʟʜʘʥʠʷ ʪʝʦʨʠʠ, ʢʦʪʦʨʘʷ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʠʩʭʦʜʠʣʘ 

ʙʳ ʠʟ ʧʨʠʟʥʘʥʠʷ ʪʦʛʦ, ʯʪʦ ʩʚʦʡʩʪʚʘ ʮʝʣʦʩʪʥʦʡ ʞʠ-

ʚʦʡ ʩʠʩʪʝʤʳ ʥʝ ʝʩʪʴ ʩʫʤʤʘ ʩʚʦʡʩʪʚ ʝʸ ʯʘʩʪʝʡ, ʘ 

ʨʘʩʩʤʘʪʨʠʚʘʣʘ ʙʳ ʠʭ ʢʘʢ ʝʜʠʥʫʶ ʥʝʦʜʥʦʨʦʜʥʫʶ 

ʩʠʩʪʝʤʫ. ʕʪʘ ʢʦʥʮʝʧʮʠʷ ʦʪʨʘʞʝʥʘ ʚ ʧʨʠʥʮʠʧʘʭ 

ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʙʠʦʣʦʛʠʠ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʭ 

ʕ. ɹʘʫʵʨʦʤ [9]. ʇʝʨʚʳʡ ʝʛʦ ʧʨʠʥʮʠʧ ʛʣʘʩʠʪ: çɺʩʝ 

ʞʠʚʳʝ ʩʠʩʪʝʤʳ ʥʠʢʦʛʜʘ ʥʝ ʥʘʭʦʜʷʪʩʷ ʚ ʨʘʚʥʦʚʝ-

ʩʠʠ ʠ ʚʳʧʦʣʥʷʶʪ ʟʘ ʩʯʸʪ ʩʚʦʝʡ ʩʚʦʙʦʜʥʦʡ ʵʥʝʨʛʠʠ 

ʧʦʩʪʦʷʥʥʦ ʨʘʙʦʪʫ ʧʨʦʪʠʚ ʨʘʚʥʦʚʝʩʠʷè. ʕʪʘ ʢʦʥ-

ʮʝʧʮʠʷ ʦʧʠʨʘʣʘʩʴ ʥʘ ʪʨʫʜʳ ʠʟʚʝʩʪʥʦʛʦ ʥʝʤʝʮʢʦʛʦ 

ʵʤʙʨʠʦʣʦʛʘ ɻ. ɼʨʠʰʘ, ʢʦʪʦʨʳʡ ʝʱʸ ʚ ʢʦʥʮʝ 

ʍIX ʚʝʢʘ ʜʦʢʘʟʘʣ ʥʘ ʦʩʥʦʚʝ ʦʙʰʠʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʯʪʦ ʧʨʦʮʝʩʩʳ ʩʪʨʫʢʪʫʨʦʦʙʨʘ-

ʟʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʠ ʥʝ ʩʪʦʣʴʢʦ ʩʚʦʡ-

ʩʪʚʘʤʠ ʩʘʤʠʭ ʢʣʝʪʦʢ, ʩʢʦʣʴʢʦ ʠʭ ʧʦʣʦʞʝʥʠʝʤ ʚ ʨʘʟ-

ʚʠʚʘʶʱʝʤʩʷ ʟʘʨʦʜʳʰʝ [10]. 

ʆʜʥʘʢʦ ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʦʨʠʡ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʦʧʠʨʘʶʪʩʷ 

ʥʘ çʢʚʘʟʠʪʝʨʤʦʜʠʥʘʤʠʢʫè ʃ. ʆʥʟʘʛʝʨʘ, ʢʦʪʦʨʘʷ ʟʘ-

ʚʝʜʦʤʦ ʠʩʢʣʶʯʘʣʘ ʠʟ ʨʘʩʩʤʦʪʨʝʥʠʷ ʦʙʨʘʪʠʤʫʶ ʩʦ-

ʩʪʘʚʣʷʶʱʫʶ ʨʝʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ [11]. ʇʨʦʠʩʭʦ-

ʜʠʣʦ ʵʪʦ ʧʦʪʦʤʫ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʚʝʣʠʯʠʥʳ, ʢʦʪʦ-

ʨʳʤʠ ʦʧʝʨʠʨʦʚʘʣʘ ʵʪʘ ʪʝʦʨʠʷ ï ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ 

ʩʠʣʳ ʍi ʠ ʧʦʪʦʢʠ Ji ï ʥʘʭʦʜʠʣʠʩʴ ʠʟ ʚʳʨʘʞʝʥʠʷ ʜʣʷ 

ʩʢʦʨʦʩʪʠ ʚʦʟʨʘʩʪʘʥʠʷ ʵʥʪʨʦʧʠʠ, ʥʘ ʢʦʪʦʨʫʶ ʧʦʣʝʟ-

ʥʘʷ ʨʘʙʦʪʘ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʥʝ ʚʣʠʷʝʪ. ʀʤʝʥʥʦ ʧʦ-

ʵʪʦʤʫ ʤʳ ʚʧʨʘʚʝ ʦʞʠʜʘʪʴ ʫʩʧʝʭʦʚ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝ-

ʥʠʠ ʩ ʧʦʟʠʮʠʠ çʪʝʨʤʦʢʠʥʝʪʠʢʠè [12], ʢʦʪʦʨʘʷ ʨʘʩ-

ʧʨʦʩʪʨʘʥʷʝʪ ʧʨʠʥʮʠʧʳ ʊʅʇ ʥʘ ʧʨʦʮʝʩʩʳ 

ʧʦʣʝʟʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʚ ʦʙʲʝʢʪʘʭ ʞʠ-

ʚʦʡ ʠ ʥʝʞʠʚʦʡ ʧʨʠʨʦʜʳ.  

3. ʇʘʨʘʤʝʪʨʳ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʩʠʩʪʝʤ. 

ʏʪʦʙʳ ʥʝ ʦʙʩʫʞʜʘʪʴ çʘʧʨʠʦʨʠè ʤʝʪʦʜʦʣʦʛʠ-

ʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʵʥʝʨʛʦʜʠʥʘʤʠʢʠ ʠ ʝʝ ʠʩʭʦʜ-

ʥʳʝ ʧʨʠʥʮʠʧʳ, ʧʨʠʤʝʥʠʤ ʣʦʛʠʢʦ - ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʠʡ ʧʦʜʭʦʜ ʢ ʥʘʭʦʞʜʝʥʠʶ ʝʝ ʦʩʥʦʚʥʦʛʦ ʫʨʘʚʥʝ-

ʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʥʘʛʣʷʜʥʦ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʚʩʝ 

ʩʜʝʣʘʥʥʳʝ ʧʨʠ ʵʪʦʤ ʜʦʧʫʱʝʥʠʷ [12]. 

ʈʘʩʩʤʦʪʨʠʤ ʩ ʵʪʦʡ ʮʝʣʴʶ ʦʙʲʝʜʠʥʸʥʥʦʝ ʫʨʘʚ-

ʥʝʥʠʝ 1-ʛʦ ʠ 2-ʛʦ ʥʘʯʘʣ ʨʘʚʥʦʚʝʩʥʦʡ ʪʝʨʤʦʜʠʥʘ-

ʤʠʢʠ ʦʪʢʨʳʪʳʭ ʩʠʩʪʝʤ ʚ ʬʦʨʤʝ ʩʦʦʪʥʦʰʝʥʠʷ ɻʠʙ-

ʙʩʘ:  

dU = TdS - pdV + Ɇkmk dNk ,  (1) 

 

ʛʜʝ U, S, V ʠ Nk ï ʚʥʫʪʨʝʥʥʷʷ ʵʥʝʨʛʠʷ, ʵʥʪʨʦʧʠʷ, 

ʦʙʲʝʤ ʠ ʯʠʩʣʦ ʤʦʣʝʡ k-ʛʦ ʢʦʤʧʦʥʝʥʪʘ ʩʠʩʪʝʤʳ; T, 

p, mk ï ʘʙʩʦʣʶʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʜʘʚʣʝʥʠʝ ʠ ʭʠʤʠ-

ʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʵʪʦʛʦ ʢʦʤʧʦʥʝʥʪʘ.  

ɼʣʷ ʢʨʘʪʢʦʩʪʠ ʜʘʣʴʥʝʡʰʠʭ ʚʳʢʣʘʜʦʢ ʧʨʝʜʩʪʘ-

ʚʠʤ ʵʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʚ ʢʦʤʧʘʢʪʥʦʡ ʬʦʨʤʝ, ʠʩʧʦʣʴ-

ʟʫʷ ʧʦʥʷʪʠʷ ʦʙʦʙʱʸʥʥʳʭ ʧʦʪʝʥʮʠʘʣʦʚ iꜞ ʠ ʦʙʦʙ-

ʱʸʥʥʳʭ ʢʦʦʨʜʠʥʘʪ Ūi ʣʶʙʦʛʦ i-ʡ ʧʨʦʮʝʩʩʘ ʨʘʚʥʦ-

ʚʝʩʥʦʛʦ ʵʥʝʨʛʦʦʙʤʝʥʘ ʩʠʩʪʝʤʳ ʩ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʦʡ: 

dU = Ɇi iꜞ dŪi .  (2) 

 

ɺ ʨʘʚʥʦʚʝʩʥʳʭ ʩʠʩʪʝʤʘʭ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʠʪʩʷ 

ʵʪʦ ʫʨʘʚʥʝʥʠʝ, ʠʟʤʝʥʝʥʠʝ ʣʶʙʦʛʦ ʠʟ ʧʘʨʘʤʝʪʨʦʚ Ūi 

ʢʘʢ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʤʝʨʳ i-ʛʦ ʵʥʝʨʛʦʥʦʩʠʪʝʣʷ ʦʙʫ-

ʩʣʦʚʣʝʥʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʝʨʝʥʦʩʦʤ ʝʛʦ ʯʝʨʝʟ ʛʨʘ-

ʥʠʮʳ ʩʠʩʪʝʤʳ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʨʘʟʠʪʴ ʠʭ ʠʟʤʝʥʝ-

ʥʠʝ ʚʦ ʚʨʝʤʝʥʠ t ʠʟʚʝʩʪʥʳʤ ʚʳʨʘʞʝʥʠʝʤ: 

 

 
dŪi/dt = ï Ú j i

eĿdf ,   (3) 

ʛʜʝ j i
e
 =ɟiɡi ï ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʵʥʝʨʛʦʥʦʩʠʪʝʣʷ 

Ūi ʯʝʨʝʟ ʚʝʢʪʦʨʥʳʡ ʵʣʝʤʝʥʪ df ʟʘʤʢʥʫʪʦʡ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʩʠʩʪʝʤʳ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʚʥʝʰʥʝʡ ʥʦʨʤʘʣʠ n 

(ʨʠʩ.1); ɡi ï ʩʢʦʨʦʩʪʴ ʝʛʦ ʧʝʨʝʥʦʩʘ.  

ʇʦʜʩʪʘʚʣʷʷ (3) ʚʦ (2), ʠʤʝʝʤ: 

 

dU/dt = ï Ɇi iꜞ Ú j i
eĿdf.  (4) 

ʇʦʩʢʦʣʴʢʫ ʦʙʦʙʱʸʥʥʳʝ ʧʦʪʝʥʮʠʘʣʳ ꜞi ʦʜʠʥʘ-

ʢʦʚʳ ʚʦ ʚʩʝʭ ʪʦʯʢʘʭ ʨʘʚʥʦʚʝʩʥʦʡ ʩʠʩʪʝʤʳ, ʠʭ 

ʤʦʞʥʦ ʚʚʝʩʪʠ ʧʦʜ ʟʥʘʢ ʠʥʪʝʛʨʘʣʘ: 

 

dU/dt = ï Ɇi Úɣij i
edf,  (5) 

 

ʇʨʦʠʟʚʝʜʝʥʠʝ ɣij i ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ iïʁ  ʩʦ-

ʩʪʘʚʣʷʶʱʫʶ ʧʣʦʪʥʦʩʪʠ ʧʦʪʦʢʘ ʵʥʝʨʛʠʠ j u = Ɇiɣij i 

ʯʝʨʝʟ ʵʣʝʤʝʥʪ df ʧʦʚʝʨʭʥʦʩʪʠ ʩʠʩʪʝʤʳ. ʇʝʨʝʭʦʜʷ ʚ 

(5) ʥʘ ʦʩʥʦʚʘʥʠʠ ʪʝʦʨʝʤʳ ʆʩʪʨʦʛʨʘʜʩʢʦʛʦïɻʘʫʩʩʘ ʢ 

ʠʥʪʝʛʨʘʣʫ ʧʦ ʦʙʲʸʤʫ ʩʠʩʪʝʤʳ V, ʧʨʠʭʦʜʠʤ ʢ ʦʙʦʙ-

ʱʸʥʥʦʤʫ ʚʳʨʘʞʝʥʠʶ ʟʘʢʦʥʘ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ 

 
j e 

n 

x 

y 

z 

df 

r 

V 

 
ʈʠʩ. 1. ʇʦʪʦʢ ʵʥʝʨʛʠʠ ʯʝʨʝʟ ʛʨʘʥʠʮʳ ʩʠʩʪʝʤʳ. 
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ʜʣʷ ʧʨʦʠʟʚʦʣʴʥʦʡ ʦʙʣʘʩʪʠ ʢʦʥʪʠʥʫʫʤʘ, ʧʨʝʜʣʦʞʝʥ-

ʥʦʤʫ ʅ. ʋʤʦʚʳʤ ʚ 1873 ʛ.: 

 

dU/dt = ï ÚÐÖj edV.  (6) 

 

ʇʨʝʜʩʪʘʚʣʷʷ ʜʠʚʝʨʛʝʥʮʠʶ ÐÖj e =  ɆiÐÖ(ɣij i) ʚ 

ʚʠʜʝ ʩʫʤʤʳ ʜʚʫʭ ʩʣʘʛʘʝʤʳʭ Ɇi ɣi ÐÖj i + Ɇij iÐɣi, 

ʥʘʡʜʸʤ: 

dU/dt =  ï Ɇi Úɣi ÐÖj i dV + ɆiÚ xiĿj i dV,  (7) 

 

ʛʜʝ xi ſ ïÐɣi ï ʠʥʪʝʥʩʠʚʥʘʷ ʚʝʣʠʯʠʥʘ, ʭʘʨʘʢʪʝ-

ʨʠʟʫʶʱʘʷ ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ ʠ ʷʚʣʷ-

ʶʱʘʷʩʷ ʧʨʠʯʠʥʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚ ʥʝʡ ʨʝʣʘʢʩʘʮʠ-

ʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʪʝʦʨʠʠ ʥʝʦʙʨʘʪʠʤʳʭ ʧʨʦʮʝʩ-

ʩʦʚ (ʊʅʇ) ʦʥʘ ʠʤʝʥʫʝʪʩʷ çʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʡ 

ʩʠʣʦʡ ʚ ʝʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠè [13].  

ʇʝʨʚʘʷ ʩʫʤʤʘ ʚ ʵʪʦ ʚʳʨʘʞʝʥʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʧʦʪʦʢ ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ Ūi ʯʝʨʝʟ ʛʨʘʥʠʮʳ ʩʠʩʪʝʤʳ, 

ʪ. ʝ. ʧʨʦʮʝʩʩʳ ʧʝʨʝʥʦʩʘ ʠʤʠ ʵʥʝʨʛʠʠ ʚ i-ʡ ʬʦʨʤʝ ʙʝʟ 

ʧʨʝʚʨʘʱʝʥʠʷ ʝʝ ʚ ʢʘʢʠʝ-ʣʠʙʦ ʠʥʳʝ ʬʦʨʤʳ. ʊʘʢʦʚʳ 

ʪʝʧʣʦʦʙʤʝʥ, ʤʘʩʩʦʦʙʤʝʥ, ʜʠʬʬʫʟʠʷ k-ʭ ʚʝʱʝʩʪʚ, 

ʦʙʲʸʤʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʠ ʪ. ʧ. ʧʨʦʮʝʩʩʳ. ʕʪʦʪ ʚʠʜ 

ʵʥʝʨʛʦʦʙʤʝʥʘ ʠʤʝʥʫʝʪʩʷ ʚ ʵʥʝʨʛʦʜʠʥʘʤʠʢʝ ʵʥʝʨʛʦ-

ʧʝʨʝʥʦʩʦʤ. ɹʫʜʫʯʠ ʢʚʘʟʠʩʪʘʪʠʯʝʩʢʠʤʠ (ʙʝʩʢʦʥʝʯʥʦ 

ʤʝʜʣʝʥʥʳʤʠ), ʪʘʢʠʝ ʧʨʦʮʝʩʩʳ ʥʝ ʥʘʨʫʰʘʶʪ ʨʘʚʥʦ-

ʚʝʩʠʷ, ʯʪʦ ʠ ʜʝʣʘʝʪ ʠʭ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʣʘʩ-

ʩʠʯʝʩʢʦʡ ʪʝʨʤʦʜʠʥʘʤʠʢʠ.  

ʀʥʦʡ ʭʘʨʘʢʪʝʨ ʠʤʝʶʪ ʧʨʦʮʝʩʩʳ, ʦʧʠʩʳʚʘʝʤʳʝ 

ʯʣʝʥʘʤʠ 2-ʡ ʩʫʤʤʳ (7). ʕʪʠ ʧʨʦʮʝʩʩʳ, ʜʘʞʝ ʙʫʜʫʯʠ 

ʢʚʘʟʠʩʪʘʪʠʯʝʩʢʠʤʠ, ʧʦʨʦʞʜʘʶʪ ʧʦʪʦʢʠ j i = ɟidr i/dt 

ʚʥʫʪʨʠ ʩʘʤʦʡ ʩʠʩʪʝʤʳ, ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʥʝʨʛʦ-

ʥʦʩʠʪʝʣʷ Ūi ʧʦ ʦʙʲʸʤʫ ʩʠʩʪʝʤʳ, ʚʳʟʳʚʘʷ ʧʝʨʝʨʘʩ-

ʧʨʝʜʝʣʝʥʠʝ ʵʥʝʨʛʦʥʦʩʠʪʝʣʷ Ūi ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ 

xi. ʉʦʚʝʨʰʘʝʤʘʷ ʧʨʠ ʵʪʦʤ ʨʘʙʦʪʘ xiĀdr i ʷʚʣʷʝʪʩʷ 

ʚʥʫʪʨʝʥʥʝʡ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʨʦʮʝʩʩ ʧʨʝʚʨʘʱʝʥʠʷ 

i-ʡ ʬʦʨʤʳ ʵʥʝʨʛʠʠ ʚ j-e. 

ɽʩʣʠ ʪʝʧʝʨʴ ʚʳʥʝʩʪʠ ʟʘ ʟʥʘʢ ʠʥʪʝʛʨʘʣʘ ʥʝʢʦʪʦ-

ʨʦʝ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ Ɋi ʧʦʪʝʥʮʠʘʣʘ ɣi, ʩʢʦʨʦʩʪʠ ɡ 

= dr i/dt ʠ ʛʨʘʜʠʝʥʪʘ Ðɣi, ʚʳʨʘʞʝʥʠʶ (7) ʤʦʞʥʦ ʧʨʠ-

ʜʘʪʴ ʬʦʨʤʫ ʦʩʥʦʚʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʵʥʝʨʛʦʜʠʥʘʤʠʢʠ 

ʜʣʷ ʥʝʨʘʚʥʦʚʝʩʥʦʡ ʩʠʩʪʝʤʳ ʢʘʢ ʮʝʣʦʛʦ1): 

U  =  ɆiɊi dŪi/dt ï Ɇi X iĿJi ,  (8) 

ʛʜʝ U ſ dU/dt; Ji =  Ūi iɡ= Új idV ï ʧʦʣʥʳʡ ʠʤ-

ʧʫʣʴʩ ʚʥʫʪʨʝʥʥʝʛʦ ʜʚʠʞʝʥʠʷ ʵʥʝʨʛʦʥʦʩʠʪʝʣʷ Ūi ʚ 

ʥʝʦʜʥʦʨʦʜʥʦʡ ʩʠʩʪʝʤʝ (ʧʦʜʦʙʥʦʛʦ ʢʠʥʝʪʠʯʝʩʢʦʡ 

ʵʥʝʨʛʠʠ ʜʠʬʬʫʟʠʠ); X i =  Ji
-1ÚxiĿj i

edV ï ʩʨʝʜʥʷʷ ʚʝʣʠ-

ʯʠʥʘ ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʧʦʣʷ ʧʦʪʝʥʮʠʘʣʘ ɣi ʚ ʥʝʡ.  
ʅʝʩʣʦʞʥʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʚʚʝʜʸʥʥʳʝ ʪʘʢʠʤ ʦʙ-

ʨʘʟʦʤ ʧʦʪʦʢʠ Ji ʷʚʣʷʶʪʩʷ ʧʨʦʠʟʚʦʜʥʳʤʠ ʧʦ ʚʨʝ-

ʤʝʥʠ ʦʪ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥ-

ʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ Zi =  ŪiæRi, ʛʜʝ æRi ï ʩʨʝʜʥʷʷ 

ʚʝʣʠʯʠʥʘ ʩʤʝʱʝʥʠʷ ʮʝʥʪʨʘ ʚʝʣʠʯʠʥʳ Ūi ʦʪ ʝʛʦ ʧʦ-

ʣʦʞʝʥʠʷ ʚ ʦʜʥʦʨʦʜʥʦʡ ʩʠʩʪʝʤʝ, ʧʨʦʠʟʚʦʜʥʘʷ ʧʦ 

ʚʨʝʤʝʥʠ ʦʪ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʷʝʪ ʩʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ 

ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ 
iɡ =  dRi/dt. ʕʪʠ ʧʘʨʘʤʝʪʨʳ ʭʘʨʘʢ-

                                                           
1) ɿʜʝʩʴ ʩʦʭʨʘʥʝʥʦ ʧʨʠʥʷʪʦʝ ʚ ʪʝʨʤʦʜʠʥʘʤʠʢʝ ʧʨʘʚʠʣʦ 

ʟʥʘʢʦʚ ʜʣʷ ʪʝʧʣʦʪʳ ʠ ʨʘʙʦʪʳ: ʧʦʜʚʝʜʝʥʥʘʷ ʢ ʩʠʩʪʝʤʝ ʪʝʧ-

ʣʦʪʘ ʠ ʩʦʚʝʨʰʝʥʥʘʷ ʝʶ ʨʘʙʦʪʘ ʩʯʠʪʘʶʪʩʷ ʧʦʣʦʞʠʪʝʣʴ-

ʥʳʤʠ.  

ʪʝʨʠʟʫʶʪ ʦʪʢʣʦʥʝʥʠʝ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ ʦʪ ʚʥʫʪ-

ʨʝʥʥʝ ʨʘʚʥʦʚʝʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʷʚʣʷʶʪʩʷ ʪʝʤʠ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ ʩʦʩʪʦʷʥʠʷ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ ʨʘʩʧʨʦʩʪʨʘʥʠʪʴ ʤʝʪʦʜʳ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʪʝʨʤʦʜʠʥʘʤʠʢʠ ʥʘ ʥʝʨʘʚʥʦʚʝʩʥʳʝ ʩʠʩʪʝʤʳ ʠ ʥʘ ʥʝ-

ʪʝʧʣʦʚʳʝ ʧʨʦʮʝʩʩʳ ʚ ʥʠʭ. ʏʘʩʪʥʳʤʠ ʩʣʫʯʘʷʤʠ ʧʘ-

ʨʘʤʝʪʨʘ Zi ʷʚʣʷʶʪʩʷ ʚʝʢʪʦʨʳ ʧʦʣʷʨʠʟʘʮʠʠ D ʠ 

ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ ʄ ʜʠʵʣʝʢʪʨʠʢʦʚ ʠ ʤʘʛʥʝʪʠʢʦʚ 

ʝʜʠʥʠʯʥʦʛʦ ʦʙʲʸʤʘ [5].  

ʋʨʘʚʥʝʥʠʝ (8) ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

(2) ʷʚʥʳʤ ʫʯʸʪʦʤ ʥʝʨʘʚʥʦʚʝʩʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ 

ʩʠʩʪʝʤ ʠ ʩʢʦʨʦʩʪʠ ʨʝʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʧʦʤʦʱʴʶ 

ʠʥʪʝʥʩʠʚʥʳʭ X i ʠ ʵʢʩʪʝʥʩʠʚʥʳʭ Zi = ŪiRi ʧʘʨʘʤʝʪ-

ʨʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ. ʇʨʠ ʪʘʢʦʤ 

ʧʦʜʭʦʜʝ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʩʠʣʳ X i ʠ ʧʦʪʦʢʠ Ji 

ʥʘʭʦʜʷʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢʘʢ ʧʨʦʠʟʚʦʜʥʳʝ ʦʪ 

ʵʥʝʨʛʠʠ ʩʠʩʪʝʤʳ U ʧʦ ʵʪʠʤ ʧʘʨʘʤʝʪʨʘʤ X i = - 

(ÖU/ÖZi) ʠ ʢʘʢ ʧʨʦʠʟʚʦʜʥʳʝ ʦʪ ʥʠʭ ʞʝ ʧʦ ʚʨʝʤʝʥʠ Ji 

=  dZi/dt. ʕʪʦ ʦʩʚʦʙʦʞʜʘʝʪ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠ-

ʚʣʝʯʝʥʠʷ ʜʣʷ ʠʭ ʥʘʭʦʞʜʝʥʠʷ ʨʷʜʘ ʜʨʫʛʠʭ ʜʠʩʮʠ-

ʧʣʠʥ ʠ ʩʦʩʪʘʚʣʝʥʠʷ ʥʘ ʠʭ ʦʩʥʦʚʝ ʛʨʦʤʦʟʜʢʠʭ ʫʨʘʚ-

ʥʝʥʠʡ ʙʘʣʘʥʩʘ ʵʥʪʨʦʧʠʠ, ʵʥʝʨʛʠʠ, ʤʘʩʩʳ, ʟʘʨʷʜʘ, 

ʠʤʧʫʣʴʩʘ ʠ ʪ. ʧ. [14]. ʇʨʠ ʵʪʦʤ ʫʩʪʨʘʥʷʝʪʩʷ ʭʘʨʘʢ-

ʪʝʨʥʳʡ ʜʣʷ ʊʅʇ ʧʨʦʠʟʚʦʣ ʚ ʨʘʟʙʠʝʥʠʠ ʩʢʦʨʦʩʪʠ 

ʚʦʟʨʘʩʪʘʥʠʷ ʵʥʪʨʦʧʠʠ dS/dt ʥʘ ʩʦʤʥʦʞʠʪʝʣʠ Ji ʠ Xi, 

ʟʘʪʨʫʜʥʷʶʱʠʡ ʧʦʥʠʤʘʥʠʝ ʠʭ ʩʤʳʩʣʘ ʠ ʚʣʠʷʶʱʠʡ 

ʥʘ ʥʝʢʦʪʦʨʳʝ ʨʝʟʫʣʴʪʘʪʳ ʝʝ ʧʨʠʣʦʞʝʥʠʷ [15]. 

ʅʝʪʨʫʜʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ X i, Zi = 0 ʠ Ɋi =  ɣi 

ʫʨʘʚʥʝʥʠʝ (8) ʧʨʠʥʠʤʘʝʪ ʚʠʜ (2). ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʵʥʝʨʛʠʷ ʥʝʨʘʚʥʦʚʝʩʥʳʭ ʩʠʩʪʝʤ ʢʘʢ ʬʫʥʢʮʠʷ ʠʭ ʩʦ-

ʩʪʦʷʥʠʷ ʠʤʝʝʪ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʣʫʯʘʝ ʚʠʜ U = 

U(Ūi, Ri). ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ 

ʛʠʧʦʪʝʟʳ ʣʦʢʘʣʴʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ 

ʩʦʩʪʦʷʥʠʝ ʵʣʝʤʝʥʪʦʚ ʥʝʨʘʚʥʦʚʝʩʥʦʛʦ ʢʦʥʪʠʥʫʫʤʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʤ ʞʝ ʥʘʙʦʨʦʤ ʧʝʨʝʤʝʥʥʳʭ, ʯʪʦ ʠ 

ʚ ʨʘʚʥʦʚʝʩʠʠ (ʚʦʧʨʝʢʠ ʥʘʣʠʯʠʶ ʚ ʥʠʭ ʩʠʣ Xi).  

4. ɽʜʠʥʩʪʚʦ ʧʨʦʮʝʩʩʦʚ ʵʚʦʣʶʮʠʠ ʠ ʠʥʚʦʣʶʮʠʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

ʇʨʠʣʦʞʠʤ ʪʝʧʝʨʴ ʦʩʥʦʚʥʦʝ ʫʨʘʚʥʝʥʠʝ ʵʥʝʨʛʦ-

ʜʠʥʘʤʠʢʠ (8) ʢ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʩʠʩʪʝʤʘʤ. ɺʚʝʜʝʥʠʝ 

ʚ ʦʩʥʦʚʥʦʝ ʫʨʘʚʥʝʥʠʝ (8) ʥʝʜʦʩʪʘʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʥʝʨʘʚʥʦʚʝʩʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʜʣʷ ʥʠʭ ʮʝ-

ʣʳʡ ʨʷʜ ʥʝʪʨʠʚʠʘʣʴʥʳʭ ʩʣʝʜʩʪʚʠʡ [16]. ʆʜʥʠʤ ʠʟ 

ʥʠʭ ʷʚʣʷʝʪʩʷ ʚʳʚʦʜ, ʯʪʦ ʧʦʩʣʝ ʠʟʦʣʷʮʠʠ ʥʝʨʘʚʥʦ-

ʚʝʩʥʦʡ ʩʠʩʪʝʤʳ (U = 0, ɆiɊi dŪi/dt =  0) ʚ ʥʝʡ ʝʱʸ 

ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʧʨʦʪʝʢʘʶʪ ʧʨʦʮʝʩʩʳ ʚʟʘʠʤʦʧʨʝ-

ʚʨʘʱʝʥʠʷ ʵʥʝʨʛʠʠ, ʧʦʜʯʠʥʷʶʱʠʝʩʷ ʫʩʣʦʚʠʶ  

Ɇi X iĿJi = 0.  (9) 

ʋʯʪʸʤ ʪʝʧʝʨʴ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʣʶʙʦʛʦ ʧʘʨʘ-

ʤʝʪʨʘ Zi ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʦ ʥʝ ʪʦʣʴʢʦ ʨʝʣʘʢʩʘ-

ʮʠʝʡ i-ʡ ʩʪʝʧʝʥʠ ʩʚʦʙʦʜʳ, ʥʦ ʠ ʩʦʚʝʨʰʝʥʠʝʤ ʚʥʝʰ-

ʥʝʡ Wi
e ʠ ʚʥʫʪʨʝʥʥʝʡ Wi

u ʨʘʙʦʪʳ ʩʠʣʘʤʠ Fi ʠ X i. ʕʪʦ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʘʞʝʥʦ ʫʨʘʚʥʝʥʠʷʤʠ 

ʙʘʣʘʥʩʘ ʚʝʣʠʯʠʥʳ Zi, ʩʭʦʜʥʳʤʠ ʩ ʫʨʘʚʥʝʥʠʷʤʠ ʙʘ-

ʣʘʥʩʘ ʵʥʪʨʦʧʠʠ, ʧʨʝʜʣʦʞʝʥʥʳʤ ʀ. ʇʨʠʛʦʞʠʥʳʤ 

[6]: 

dZi = deZi + duZi + drZi,  (10) 
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ʛʜʝ deZi = ĽWi
e/X i; duZi = ĽWi

u/X i; drZi = ĽWi
r/X i 

< 0 ï ʩʦʩʪʘʚʣʷʶʱʠʝ ʧʦʣʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʘ 

Zi, ʚʳʟʚʘʥʥʦʝ ʩʦʚʝʨʰʝʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʥʝʰ-

ʥʝʡ Wi
e, ʚʥʫʪʨʝʥʥʝʡ Wi

u ʠ ʜʠʩʩʠʧʘʪʠʚʥʦʡ Wi
r ʨʘ-

ʙʦʪʳ.  
ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʵʪʦʤʫ ʠ ʧʦʪʦʢ Ji

 = dZi/dt ʢʘʢ 

ʦʙʦʙʱʸʥʥʘʷ ʩʢʦʨʦʩʪʴ ʣʶʙʦʛʦ i-ʛʦ ʧʨʦʮʝʩʩʘ ʚʢʣʶ-

ʯʘʝʪ ʚ ʩʝʙʷ ʚʥʝʰʥʶʶ Ji
ʝ, ʦʙʨʘʪʠʤʫʶ ʚʥʫʪʨʝʥʥʶʶ 

Ji
u ʠ ʜʠʩʩʠʧʘʪʠʚʥʫʶ ʚʥʫʪʨʝʥʥʶʶ Ji

r ʩʦʩʪʘʚʣʷʶʱʠʝ: 

 

Ji
 = deZi/dt + duZi/dt + drZi/dt =  Ji

ʝ +  Ji
u +  Ji

r (11) 

 

ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʫʩʣʦʚʠʝ (9) ʧʨʠʥʠʤʘʝʪ ʚ ʠʟʦʣʠ-

ʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤʘʭ (Ji
ʝ =0) ʚʠʜ: 

 

Ɇi X iĿ(Ji
u +  Ji

r ) =  0.  (12) 

 

ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ ʚʳʨʘʞʝʥʠʶ, ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʚ 

ʩʠʩʪʝʤʝ ʧʨʦʪʝʢʘʶʪ ʨʝʣʘʢʩʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ (Ji
rÍ 

0), ʚ ʥʝʡ ʙʫʜʫʪ ʧʨʦʪʝʢʘʪʴ ʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ 

ʥʘʧʨʘʚʣʝʥʥʳʝ (ʘʥʪʠʜʠʩʩʠʧʘʪʠʚʥʳʝ) ʧʨʦʮʝʩʩʳ ʩʦ-

ʚʝʨʰʝʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʨʘʙʦʪʳ çʧʨʦʪʠʚ ʨʘʚʥʦʚʝʩʠʷè. 

ɺ ʵʥʝʨʛʦʜʠʥʘʤʠʢʝ ʵʪʦ ʧʦʣʦʞʝʥʠʝ ʠʤʝʥʫʝʪʩʷ çʧʨʠʥ-

ʮʠʧʦʤ ʧʨʦʪʠʚʦʥʘʧʨʘʚʣʝʥʥʦʩʪʠè ʥʝʨʘʚʥʦʚʝʩʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ ʟʘʢʦʥʘ çʝʜʠʥʩʪʚʘ ʠ ʙʦʨʴʙʳ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡè ʚ ʜʠʘʣʝʢʪʠʢʝ [17]. 

 ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʵʪʦʪ ʧʨʠʥʮʠʧ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʧʨʠʙʣʠʞʝʥʠʝ ʢ ʨʘʚʥʦʚʝʩʠʶ ʦʜʥʠʭ ʩʪʝʧʝʥʝʡ ʩʚʦ-

ʙʦʜʳ ʩʠʩʪʝʤʳ (X iĿJi > 0) ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʜʘʣʝ-

ʥʠʝʤ ʦʪ ʥʝʛʦ ʜʨʫʛʠʭ, j-ʭ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ (X iĿJi < 

0). ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ ʝʜʠʥʩʪʚʦ ʧʨʦʮʝʩʩʦʚ ʵʚʦʣʶʮʠʠ 

(ʫʩʣʦʞʥʝʥʠʷ) ʠ ʠʥʚʦʣʶʮʠʠ (ʜʝʛʨʘʜʘʮʠʠ) ʥʝʨʘʚʥʦ-

ʚʝʩʥʳʭ ʩʠʩʪʝʤ. ʇʨʠ ʵʪʦʤ ʵʥʝʨʛʦʜʠʥʘʤʠʢʘ ʧʦʟʚʦ-

ʣʷʝʪ ʦʪʨʘʟʠʪʴ ʵʚʦʣʶʮʠʶ ʠʣʠ ʠʥʚʦʣʶʮʠʶ ʥʝ ʪʦʣʴʢʦ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ, ʥʦ ʠ ʧʦ ʢʘʞʜʦʡ 

ʧʨʠʩʫʱʝʡ ʝʡ ʩʪʝʧʝʥʠ ʩʚʦʙʦʜʳ. ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʧʦʜ-

ʭʦʜʠʪ ʣʶʙʦʡ ʠʟ ʧʘʨʘʤʝʪʨʦʚ ʥʝʨʘʚʥʦʚʝʩʥʦʩʪʠ: X i, Zi 

ʠʣʠ Ri, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʦʪʨʘʟʠʪʴ ʢʘʢ ʧʨʠʙʣʠʞʝʥʠʝ 

ʝʝ ʢ ʨʘʚʥʦʚʝʩʠʶ 

 

dX i, dZi , dRi < 0, (ʠʥʚʦʣʶʮʠʷ) (13) 

 

ʪʘʢ ʠ ʫʜʘʣʝʥʠʝ ʦʪ ʥʝʛʦ [18]: 

 

dX i, dZi , dRi > 0. (ʵʚʦʣʶʮʠʷ) (14) 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʵʥʪʨʦʧʠʠ, ʵʪʠ ʧʘʨʘʤʝʪʨʳ ʠʤʝʶʪ 

ʧʨʦʩʪʦʡ ʠ ʷʩʥʳʡ ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʝʚ ʵʚʦʣʶʮʠʠ ʠ ʠʥ-

ʚʦʣʶʮʠʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠ ʣʶʙʦʡ ʠʥʦʡ ʩʠʩʪʝʤʳ 

ʦʯʝʚʠʜʥʳʤ ʠ ʧʨʦʟʨʘʯʥʳʤ. ʉʪʦʣʴ ʞʝ ʦʯʝʚʠʜʥʳʤ 

ʩʪʘʥʦʚʠʪʩʷ ʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ 

ʧʨʦʮʝʩʩʦʚ ʥʝ ʪʦʣʴʢʦ ʚ ʨʘʟʥʳʭ ʩʪʝʧʝʥʷʭ ʩʚʦʙʦʜʳ ʩʠ-

ʩʪʝʤʳ, ʥʦ ʠ ʚ ʝʝ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʷʭ (ʦʙʣʘʩʪʷʭ, ʬʘʟʘʭ 

ʠ ʢʦʤʧʦʥʝʥʪʘʭ) ʩʠʩʪʝʤʳ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʦʜʥʦʡ ʠ 

ʪʦʡ ʞʝ ʩʪʝʧʝʥʠ ʩʚʦʙʦʜʳ. ʇʦʩʢʦʣʴʢʫ ʚ ʠʟʦʣʠʨʦʚʘʥ-

ʥʳʭ ʩʠʩʪʝʤʘʭ ʚʩʝ ʧʨʦʮʝʩʩʳ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʳ, ʧʦʜ 

ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʝʡ ʩʠʩʪʝʤʳ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ 

ʠʤʝʥʥʦ ʵʪʫ ʠʭ ʫʧʦʨʷʜʦʯʠʚʘʶʱʫʶ ʯʘʩʪʴ. 

4. çʇʨʠʥʮʠʧ ʚʳʞʠʚʘʥʠʷè ʢʘʢ ʦʩʥʦʚʥʦʡ ʟʘ-

ʢʦʥ ʵʚʦʣʶʮʠʠ ʙʠʦʩʠʩʪʝʤ 

ʂʣʘʩʩʠʯʝʩʢʘʷ ʪʝʨʤʦʜʠʥʘʤʠʢʘ ʥʠʯʝʛʦ ʥʝ ʤʦʞʝʪ 

ʩʢʘʟʘʪʴ ʦ ʩʢʦʨʦʩʪʠ ʧʨʠʙʣʠʞʝʥʠʷ ʙʠʦʩʠʩʪʝʤʳ ʢ ʨʘʚ-

ʥʦʚʝʩʠʶ, ʧʦʩʢʦʣʴʢʫ ʚʨʝʤʷ ʢʘʢ ʬʠʟʠʯʝʩʢʠʡ ʧʘʨʘ-

ʤʝʪʨ ʥʝ ʚʭʦʜʠʪ ʚ ʝʝ ʫʨʘʚʥʝʥʠʷ. ʋʨʘʚʥʝʥʠʝ (8) ʫʩʪʨʘ-

ʥʷʝʪ ʵʪʦʪ ʥʝʜʦʩʪʘʪʦʢ ʠ ʧʦʟʚʦʣʷʝʪ ʧʦʩʪʘʚʠʪʴ ʚʦʧʨʦʩ 

ʦ ʚʣʠʷʥʠʠ ʩʣʦʞʥʦʩʪʠ ʙʠʦʩʠʩʪʝʤʳ ʥʘ ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʴ ʝʝ ʞʠʟʥʠ. ʉʦʛʣʘʩʥʦ (12), ʚ ʩʦʧʦʩʪʘʚʠʤʳʭ 

ʫʩʣʦʚʠʷʭ (ʚ ʦʪʩʫʪʩʪʚʠʝ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʤʝʪʘʙʦ-

ʣʠʟʤʘ ʠ ʨʘʙʦʪʳ ʚʥʝʰʥʠʭ ʩʠʣ Wi
e) ʩʢʦʨʦʩʪʴ ʨʝʣʘʢʩʘ-

ʮʠʠ ʩʠʩʪʝʤʳ, ʧʨʝʜʧʠʩʳʚʘʝʤʦʡ 2-ʤ ʥʘʯʘʣʦʤ ʪʝʨʤʦ-

ʜʠʥʘʤʠʢʠ, ʟʘʚʠʩʠʪ ʦʪ ʩʢʦʨʦʩʪʠ ʦʙʨʘʪʠʤʳʭ ʧʨʦʮʝʩ-

ʩʦʚ Ji
u , ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʥʝʡ ʚ 

ʩʠʣʫ ʧʨʠʥʮʠʧʘ ʧʨʦʪʠʚʦʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʥʝʨʘʚʥʦ-

ʚʝʩʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʚʳʟʳʚʘʝʪ ʥʝʩʦ-

ʤʥʝʥʥʳʡ ʠʥʪʝʨʝʩ ʩʨʘʚʥʠʪʴ ʩʢʦʨʦʩʪʴ ʧʨʠʙʣʠʞʝʥʠʷ 

ʢ ʨʘʚʥʦʚʝʩʠʶ ʜʚʫʭ ʧʨʦʠʟʚʦʣʴʥʳʭ ʙʠʦʩʠʩʪʝʤ ʨʘʟ-

ʣʠʯʥʦʡ ʩʣʦʞʥʦʩʪʠ (ʩ ʨʘʟʥʳʤ ʯʠʩʣʦʤ ʩʪʝʧʝʥʝʡ ʩʚʦ-

ʙʦʜʳ).  

ɽʩʣʠ ʚ ʧʨʦʠʟʚʦʣʴʥʦʡ ʩʠʩʪʝʤʝ çʟʘʤʦʨʦʟʠʪʴè ʢʘ-

ʢʠʤ-ʣʠʙʦ ʦʙʨʘʟʦʤ ʭʠʤʠʯʝʩʢʠʝ ʠʣʠ ʣʶʙʳʝ ʜʨʫʛʠʝ 

ʧʨʦʮʝʩʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʩʦʚʝʨʰʝʥʠʝʤ ʦʙʨʘʪʠʤʦʡ 

ʚʥʫʪʨʝʥʥʝʡ ʨʘʙʦʪʳ (ʪ. ʝ. ʫʩʪʨʝʤʠʪʴ Ji
u ʢ ʥʫʣʶ), ʪʦ 

ʩʢʦʨʦʩʪʴ ʧʨʠʙʣʠʞʝʥʠʷ ʝʝ ʢ ʨʘʚʥʦʚʝʩʠʶ ʩʪʘʥʝʪ ʨʘʚ-

ʥʦʡ  

Ur = ï Ɇi X iĿJi
r . (15) 

 

ʉʨʘʚʥʠʚʘʷ (12) ʠ (15), ʥʘʭʦʜʠʤ, ʯʪʦ ʠʭ ʦʪʥʦʰʝ-

ʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ: 

 

U /Ur = 1 + Ɇi X iĿJi
u/Ɇi X iĿJi

r. (16) 

 

ʅʝʪʨʫʜʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʵʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʤʦʞʝʪ 

ʙʳʪʴ ʢʘʢ ʙʦʣʴʰʝ, ʪʘʢ ʠ ʤʝʥʴʰʝ ʝʜʠʥʠʮʳ ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʟʥʘʢʘ ʩʫʤʤʳ ɆiX iĿJi
u, ʧʦʩʢʦʣʴʢʫ ɆiX iĿJi

r 

ʚʩʝʛʜʘ ʧʦʣʦʞʠʪʝʣʴʥʘ. ɽʩʣʠ ɆiX iĿJi
u < 0, ʪ. ʝ. ʚ ʩʠ-

ʩʪʝʤʝ ʠʤʝʝʪ ʤʝʩʪʦ ʨʘʙʦʪʘ çʧʨʦʪʠʚ ʨʘʚʥʦʚʝʩʠʷè (ʠ 

ʩʠʣ X i), ʪʦ ʩʢʦʨʦʩʪʴ ʧʨʠʙʣʠʞʝʥʠʷ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʢ 

ʨʘʚʥʦʚʝʩʠʶ ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʩʠʩʪʝʤʦʡ, 

ʛʜʝ ʪʘʢʠʝ ʧʨʦʮʝʩʩʳ ʦʪʩʫʪʩʪʚʫʶʪ: 

 

U /Ur = 1 - Ɇi X iĿJi
u/Ɇi X iĿJi

r,  (17) 

ʠ ʤʦʞʝʪ ʩʪʘʪʴ ʨʘʚʥʦ ʥʫʣʶ, ʢʦʛʜʘ ʨʘʙʦʪʘ çʧʨʦ-

ʪʠʚ ʨʘʚʥʦʚʝʩʠʷè ʩʪʘʥʝʪ ʨʘʚʥʦʡ ʨʘʙʦʪʝ ʜʠʩʩʠʧʘʪʠʚ-

ʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʕʪʦʪ ʩʣʫʯʘʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʩʪʫʧ-

ʣʝʥʠʶ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʂ ʯʠʩʣʫ ʤʘʢʨʦ-

ʧʨʦʮʝʩʩʦʚ, ʚ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʪʘʢʠʝ 

ʧʨʦʪʠʚʦʥʘʧʨʘʚʣʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ, ʦʪʥʦ-

ʩʠʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ çʘʢʪʠʚʥʳʡ ʪʨʘʥʩʧʦʨʪè ʚʝ-

ʱʝʩʪʚ, ʢʦʪʦʨʳʡ ʧʨʠʚʦʜʠʪ ʢ ʥʘʢʦʧʣʝʥʠʶ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʭ ʦʨʛʘʥʘʭ ʨʝʘʛʝʥʪʦʚ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦ-

ʢʦʡ ʵʥʝʨʛʠʝʡ ɻʠʙʙʩʘ. ʊʘʢʦʚʳ ʞʝ ʧʨʦʮʝʩʩʳ 

çʚʦʩʭʦʜʷʱʝʡ ʜʠʬʬʫʟʠʠè ʚ ʩʧʣʘʚʘʭ, ʩʦʧʨʦʚʦʞʜʘʶ-

ʱʠʝʩʷ ʧʝʨʝʥʦʩʦʤ ʚʝʱʝʩʪʚ ʚ ʩʪʦʨʦʥʫ ʚʦʟʨʘʩʪʘʥʠʷ ʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʩk, ʘ ʪʘʢʞʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʩʦʧʨʷ-

ʞʸʥʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠè, ʦʜʥʠ ʠʟ ʢʦʪʦʨʳʭ 

ʧʨʦʪʝʢʘʶʪ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʥʠʞʝʥʠʷ 

ʩʨʦʜʩʪʚʘ, ʘ ʜʨʫʛʠʝ ï ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʥʘʧʨʘʚʣʝ-

ʥʠʠ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ, ʧʦʜʦʙʥʦ ʮʠʢʣʠʯʝʩʢʠʤ ʨʝʘʢ-

ʮʠʷʤ ɹʝʣʦʫʩʦʚʘ-ɾʘʙʦʪʠʥʩʢʦʛʦ (çʭʠʤʠʯʝʩʢʠʤ ʯʘ-

ʩʘʤè), ʤʦʛʫʪ ʧʨʦʜʦʣʞʘʪʴʩʷ ʥʝʦʛʨʘʥʠʯʝʥʥʦ ʜʦʣʛʦ. 
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ɺʩʝ ʧʨʦʮʝʩʩʳ ʪʘʢʦʛʦ ʨʦʜʘ ʪʨʝʙʫʶʪ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʠ ʧʦʪʦʤʫ ʚʦʟʥʠʢʘʶʪ ʣʠʰʴ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʘʜʠʠ ʠʭ ʵʚʦʣʶʮʠʠ. ʆʪ ʠʭ ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʠ ʟʘʚʠʩʠʪ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʙʠʦ-

ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʠʭ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʝʨʠʦʜʘ, ʯʪʦ 

ʚʣʠʷʝʪ ʥʘ ʵʚʦʣʶʮʠʶ ʚʩʝʡ ʧʦʩʣʝʜʫʶʱʝʡ ʧʦʧʫʣʷʮʠʠ 

ʵʪʦʛʦ ʚʠʜʘ ʙʠʦʦʨʛʘʥʠʟʤʦʚ.  

ɿʜʝʩʴ ʠ ʥʘʭʦʜʠʪʩʷ ʢʣʶʯ ʢ ʧʦʥʠʤʘʥʠʶ ʦʙʱʝʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʵʚʦʣʶʮʠʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, 

ʧʦʥʠʤʘʝʤʦʡ ʢʘʢ ʧʝʨʝʭʦʜ ʦʪ ʧʨʦʩʪʦʛʦ ʢ ʩʣʦʞʥʦʤʫ. 

ʊʘʢʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʵʚʦʣʶʮʠʠ ʥʝ ʷʚʣʷʝʪʩʷ ʯʝʤ-

ʪʦ, ʥʘʚʷʟʘʥʥʳʤ çʚʳʩʰʠʤ ʨʘʟʫʤʦʤè ʠʣʠ ʜʘʨʚʠʥʦʚ-

ʩʢʦʡ çʙʦʨʴʙʦʡ ʟʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝè ï ʦʥʘ ʷʚʣʷʝʪʩʷ 

ʩʣʝʜʩʪʚʠʝʤ ʯʠʩʪʦ ʬʠʟʠʯʝʩʢʠʭ ʧʨʠʯʠʥ, ʦʪʨʘʞʸʥʥʳʭ 

ʚ ʵʥʝʨʛʦʜʠʥʘʤʠʯʝʩʢʦʤ ʧʨʠʥʮʠʧʝ çʧʨʦʪʠʚʦʥʘʧʨʘʚ-

ʣʝʥʥʦʩʪʠè ʥʝʨʘʚʥʦʚʝʩʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʊʘʢʦʚʳ ʣʶ-

ʙʳʝ ʧʨʦʮʝʩʩʳ, ʚʝʜʫʱʠʝ ʢ ʫʧʦʨʷʜʦʯʠʚʘʥʠʶ ʩʠ-

ʩʪʝʤʳ, ʧʨʠʦʙʨʝʪʝʥʠʶ ʝʶ ʥʦʚʳʭ ʩʚʦʡʩʪʚ (ʫʚʝʣʠʯʝ-

ʥʠʶ ʯʠʩʣʘ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ), ʫʩʣʦʞʥʝʥʠʶ 

ʩʪʨʫʢʪʫʨʳ ʠ ʪ. ʧ.  

ɺʤʝʩʪʝ ʩ ʪʝʤ çʦʪʩʨʦʯʢʘè ʥʘʩʪʫʧʣʝʥʠʷ ʚ ʙʠʦʩʠ-

ʩʪʝʤʘʭ ʨʘʚʥʦʚʝʩʠʷ, ʜʦʩʪʠʛʘʝʤʘʷ ʟʘ ʩʯʸʪ ʧʨʦʪʝʢʘʥʠʷ 

ʚ ʥʠʭ ʦʙʨʘʪʠʤʳʭ ʧʨʦʮʝʩʩʦʚ, ʥʘʩʪʦʣʴʢʦ ʙʣʠʟʢʘ ʜʘʨ-

ʚʠʥʦʚʩʢʦʡ ʠʜʝʝ çʙʦʨʴʙʳ ʟʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝè, ʯʪʦ ʝʸ 

ʤʦʞʥʦ ʜʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʪʘʢʞʝ ʥʘʟʚʘʪʴ çʧʨʠʥʮʠʧʦʤ 

ʚʳʞʠʚʘʥʠʷè. ʕʪʦʪ ʧʨʠʥʮʠʧ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ 

ʢʨʘʪʢʦ ʚ ʚʠʜʝ ʫʪʚʝʨʞʜʝʥʠʷ: çʕʚʦʣʶʮʠʦʥʥʳʝ ʧʨʦ-

ʮʝʩʩʳ, ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ, 

ʥʘʧʨʘʚʣʝʥʳ ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦ-

ʩʪʠ ʠʭ ʞʠʟʥʠè. ɼʘʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʷʚʣʷʝʪʩʷ 

ʥʘʩʪʦʣʴʢʦ ʦʙʱʠʤ, ʯʪʦ ʝʛʦ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʦʩʥʦʚʥʳʤ 

ʟʘʢʦʥʦʤ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ. ʕʪʦʪ ʟʘʢʦʥ ʦʪʥʶʜʴ 

ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʝʨʤʦʜʠʥʘʤʠʢʝ ʠ ʝʸ 

2-ʤʫ ʥʘʯʘʣʫ, ʯʪʦ ʩʥʠʤʘʝʪ ʦʪʤʝʯʝʥʥʦʝ ʀ. ʇʨʠʛʦʞʠ-

ʥʳʤ ʠʭ çʚʦʧʠʶʱʝʝ ʧʨʦʪʠʚʦʨʝʯʠʝè [3].  

5. ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʇʦʢʘʞʝʤ ʪʝʧʝʨʴ, ʯʪʦ ʠʟʚʝʩʪʥʘʷ çʪʨʠʘʜʘè ʜʘʨ-

ʚʠʥʦʚʩʢʦʛʦ ʫʯʝʥʠʷ ʦʙ ʵʚʦʣʶʮʠʠ [18] ï ʧʨʠʩʧʦʩʦʙ-

ʣʷʝʤʦʩʪʴ, ʠʟʤʝʥʯʠʚʦʩʪʴ ʠ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴ ï ʷʚ-

ʣʷʶʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʛʦ ʚʳʰʝ ʵʥʝʨ-

ʛʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʟʘʢʦʥʘ ʵʚʦʣʶʮʠʠ. ʈʘʩʩʤʘʪʨʠʚʘʷ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ʢʘʢ ʥʝʨʘʚʥʦʚʝʩʥʳʝ ʩʠ-

ʩʪʝʤʳ, ʧʦʛʨʫʞʝʥʥʳʝ ʚ ʥʝʨʘʚʥʦʚʝʩʥʫʶ ʦʢʨʫʞʘʶ-

ʱʫʶ ʩʨʝʜʫ, ʵʥʝʨʛʦʜʠʥʘʤʠʢʘ ʫʛʣʫʙʣʷʝʪ ʥʘʰʠ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʷ ʦ ʨʘʚʥʦʚʝʩʠʠ. ʆʜʥʦ ʜʝʣʦ, ʢʦʛʜʘ ʠ ʩʠ-

ʩʪʝʤʘ, ʠ ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ ʦʜʥʦʨʦʜʥʳ (ʪ. ʝ. ʚ ʥʠʭ 

ʦʪʩʫʪʩʪʚʫʶʪ ʢʘʢ ʜʘʣʴʥʦʜʝʡʩʪʚʫʶʱʠʝ, ʪʘʢ ʠ ʙʣʠʟʢʦ-

ʜʝʡʩʪʚʫʶʱʠʝ ʩʠʣʦʚʳʝ ʧʦʣʷ). ʊʦʛʜʘ ʠʭ ʨʘʚʥʦʚʝʩʠʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʝʢʨʘʱʝʥʠʶ ʧʨʦʮʝʩʩʦʚ ʢʘʢ ʚ ʦʢʨʫ-

ʞʘʶʱʝʡ ʩʨʝʜʝ, ʪʘʢ ʠ ʚ ʩʠʩʪʝʤʝ. ʋʩʣʦʚʠʝʤ ʪʘʢʦʛʦ 

ʚʥʝʰʥʝʛʦ ʨʘʚʥʦʚʝʩʠʷ ʷʚʣʷʝʪʩʷ ʨʘʚʝʥʩʪʚʦ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʝʛʦ ʧʦʪʝʥʮʠʘʣʘ (ʪʝʤʧʝʨʘʪʫʨʳ, ʜʘʚʣʝʥʠʷ, 

ʭʠʤʠʯʝʩʢʦʛʦ, ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʠ ʪ. ʧ. ʧʦʪʝʥʮʠʘʣʦʚ) 

ʚʦ ʚʩʝʭ ʯʘʩʪʷʭ ʩʠʩʪʝʤʳ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʈʝ-

ʟʫʣʴʪʠʨʫʶʱʠʝ ʢʘʢʠʭ-ʣʠʙʦ ʩʠʣ ʍi ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʨʘʚʥʳ ʥʫʣʶ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʙʝʟʜʝʡʩʪʚʠʶ. 

ʀʤʝʥʥʦ ʩ ʪʘʢʠʤ ʚʠʜʦʤ ʚʥʝʰʥʝʛʦ ʨʘʚʥʦʚʝʩʠʷ ʠʤʝʝʪ 

ʜʝʣʦ ʢʣʘʩʩʠʯʝʩʢʘʷ ʪʝʨʤʦʜʠʥʘʤʠʢʘ. ʆʜʥʘʢʦ ʢʣʘʩʩʠ-

ʯʝʩʢʦʡ ʪʝʨʤʦʜʠʥʘʤʠʢʝ ʙʳʣʦ ʯʫʞʜʦ ʧʦʥʷʪʠʝ ʩʠʣʳ. 

ʇʦʵʪʦʤʫ ʦʥʘ ʠʟʚʨʘʪʠʣʘ ʩʤʳʩʣ ʧʦʥʷʪʠʷ ʨʘʚʥʦʚʝʩʠʷ 

ʢʘʢ ʨʘʚʥʦʜʝʡʩʪʚʠʷ ʩʠʣ, ʧʦʜʤʝʥʠʚ ʝʛʦ ʙʝʟʜʝʡʩʪʚʠʝʤ 

(ʦʪʩʫʪʩʪʚʠʝʤ ʢʘʢʠʭ-ʣʠʙʦ ʧʨʦʮʝʩʩʦʚ). 

ʀʥʦʛʦ ʨʦʜʘ ʩʦʩʪʦʷʥʠʝ ʥʘʩʪʫʧʘʝʪ, ʢʦʛʜʘ ʠ ʩʠ-

ʩʪʝʤʘ, ʠ ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ ʥʝʦʜʥʦʨʦʜʥʳ ʠ ʪʝʨʤʦ-

ʜʠʥʘʤʠʯʝʩʢʠʝ ʩʠʣʳ ʍi ʚ ʥʠʭ ʦʪʣʠʯʥʳ ʦʪ ʥʫʣʷ. ʊʦʛʜʘ 

ʚʥʝʰʥʝʝ ʨʘʚʥʦʚʝʩʠʝ ʦʟʥʘʯʘʝʪ ʠʭ ʨʘʚʥʦʜʝʡʩʪʚʠʝ, 

ʯʪʦ ʦʪʥʶʜʴ ʥʝ ʠʩʢʣʶʯʘʝʪ ʧʨʦʪʝʢʘʥʠʷ ʚ ʩʠʩʪʝʤʝ ʠ ʚ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʚʥʫʪʨʝʥʥʠʭ ʧʨʦʮʝʩʩʦʚ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʚʥʝʰʥʝʝ ʨʘʚʥʦʚʝʩʠʝ ʦʪʥʶʜʴ ʥʝ ʦʟʥʘʯʘʝʪ 

ʥʘʣʠʯʠʷ ʧʦʣʥʦʛʦ (ʚʥʝʰʥʝʛʦ ʠ ʚʥʫʪʨʝʥʥʝʛʦ) ʨʘʚʥʦ-

ʚʝʩʠʷ. ʀʤʝʥʥʦ ʩ ʪʘʢʠʤ ʩʣʫʯʘʝʤ ʠʤʝʝʪ ʜʝʣʦ ʪʝʨʤʦ-

ʜʠʥʘʤʠʢʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩ-

ʩʦʚ. ʇʨʦʮʝʩʩʳ ʫʩʪʘʥʦʚʣʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʪʘʢʦʛʦ 

ʨʦʜʘ ʘʜʠʘʙʘʪʠʯʥʳ ʠ ʧʦʪʦʤʫ ʥʝ ʧʦʜʯʠʥʷʶʪʩʷ ʵʥʪʨʦ-

ʧʠʡʥʳʤ ʢʨʠʪʝʨʠʷʤ ʵʚʦʣʶʮʠʠ ʠ ʨʘʚʥʦʚʝʩʠʷ. ʄʝʞʜʫ 

ʪʝʤ ʠʤʝʥʥʦ ʵʪʠ ʧʨʦʮʝʩʩʳ ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ ʵʚʦʣʶʮʠʶ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʨʘʚʥʦʚʝʩʠʷ ʤʝʞʜʫ ʥʠʤʠ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ. ʕʪʦ 

ʠ ʝʩʪʴ ʜʘʨʚʠʥʦʚʩʢʘʷ ʧʨʠʩʧʦʩʦʙʣʷʝʤʦʩʪʴ ʚ ʝʝ ʵʥʝʨ-

ʛʦʜʠʥʘʤʠʯʝʩʢʦʤ ʧʦʥʠʤʘʥʠʠ. ɺ ʭʦʜʝ ʪʘʢʠʭ ʧʨʦʮʝʩ-

ʩʦʚ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠʦʙʨʝʪʝʥʠʝ ʦʨʛʘʥʠʟʤʦʤ ʥʦʚʳʭ 

ʩʚʦʡʩʪʚ (ʥʦʚʳʭ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ), ʢʦʪʦʨʳʝ ʦʪʩʫʪ-

ʩʪʚʦʚʘʣʠ ʫ ʥʝʛʦ ʚ ʩʦʩʪʦʷʥʠʠ ʚʥʫʪʨʝʥʥʝʛʦ ʨʘʚʥʦʚʝ-

ʩʠʷ. ʆʪʩʫʪʩʪʚʠʝ ʨʘʚʥʦʚʝʩʠʷ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʥʘʣʠʯʠʠ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʣ ʍi, 

ʧʦʨʦʞʜʘʶʱʠʭ ʠʟʤʝʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʢʘʢ ʩʠʩʪʝʤʳ, 

ʪʘʢ ʠ ʦʢʨʫʞʘʶʱʝʡ ʝʸ ʩʨʝʜʳ. ʊʘʢʦʚʘ ʪʝʨʤʦʜʠʥʘʤʠ-

ʯʝʩʢʘʷ ʧʨʠʯʠʥʘ ʠʟʤʝʥʯʠʚʦʩʪʠ ʦʨʛʘʥʠʟʤʦʚ. ʈʝʟʫʣʴ-

ʪʘʪʦʤ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʨʘʚʝʥʩʪʚʦ ʩʠʣ ʍi ʚ 

ʩʠʩʪʝʤʝ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʘ ʥʝ ʠʭ ʚʥʫʪʨʝʥʥʝʝ 

ʨʘʚʥʦʚʝʩʠʝ. ʉʪʨʝʤʣʝʥʠʝ ʢ ʪʘʢʦʤʫ ʨʘʚʥʦʚʝʩʠʶ ʦʪ-

ʥʶʜʴ ʥʝ ʣʠʰʘʝʪ ʙʠʦʩʠʩʪʝʤʫ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʩʦʚʝʨ-

ʰʝʥʠʶ ʧʦʣʝʟʥʦʡ ʚʥʝʰʥʝʡ ʨʘʙʦʪʳ ʠ ʢ ʚʥʫʪʨʝʥʥʠʤ 

ʚʟʘʠʤʦʧʨʝʚʨʘʱʝʥʠʷʤ ʵʥʝʨʛʠʠ. 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʧʨʠʥʮʠʧʘ ʚʳʞʠʚʘʥʠʷ, ʯʘʩʪʠʯ-

ʥʦʝ ʨʘʚʥʦʚʝʩʠʝ ʫʜʣʠʥʷʝʪ ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʩʠ-

ʩʪʝʤʳ ʚ ʥʝʨʘʚʥʦʚʝʩʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʊʦʛʜʘ ʧʨʠ ʥʘʣʠ-

ʯʠʠ ʥʝʠʟʙʝʞʥʳʭ ʤʫʪʘʮʠʡ ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʢʦʜʘ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʪʝʧʝʥʴ ʠʭ ʚʝʨʦʷʪʥʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʣʫʯʰʝ çʧʨʠʩʧʦʩʦʙʣʝʥʥʳʝè ʠʥʜʠʚʠʜʳ ʧʨʠʦʙ-

ʨʝʪʘʶʪ ʧʨʝʠʤʫʱʝʩʪʚʦ ʠ ʚ ʧʝʨʝʜʘʯʝ ʛʝʥʥʦʡ ʠʥʬʦʨ-

ʤʘʮʠʠ. ʊʘʢʦʚʘ ʵʥʝʨʛʦʜʠʥʘʤʠʯʝʩʢʘʷ ʧʨʠʨʦʜʘ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ. ʍʘʨʘʢʪʝʨʥʦ, ʯʪʦ ʚʩʝ ʪʨʠ ʥʘʟʚʘʥ-

ʥʳʝ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʜʘʨʚʠʥʦʚʩʢʦʛʦ ʫʯʝʥʠʷ ʦʙ 

ʵʚʦʣʶʮʠʠ ʦʢʘʟʳʚʘʶʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʝʜʠʥʦʛʦ ʢʨʠʪʝ-

ʨʠʷ çʚʳʞʠʚʘʝʤʦʩʪʠè ï ʤʠʥʠʤʫʤʘ ʩʢʦʨʦʩʪʠ ʧʨʠʙʣʠ-

ʞʝʥʠʷ ʩʠʩʪʝʤʳ ʢ ʨʘʚʥʦʚʝʩʠʶ.  

ʀʤʝʶʱʠʝʩʷ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, 

ʯʪʦ ʧʨʝʜʣʦʞʝʥʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʫʪʦʯʥʠʪʴ ʨʷʜ 

ʧʦʣʦʞʝʥʠʡ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʦʨʠʡ ʵʚʦʣʶʮʠʠ. ʊʘʢ, 

ʚ çʩʠʥʪʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʵʚʦʣʶʮʠʠè, ʥʘʟʳʚʘʝʤʦʡ 

ʯʘʩʪʦ çʥʝʦʜʘʨʚʠʥʠʟʤʦʤè, çʧʨʠʥʮʠʧ ʚʳʞʠʚʘʝʤʦ-

ʩʪʠè ʤʝʥʷʝʪ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ: 

ʝʩʪʝʩʪʚʝʥʥʳʡ ʦʪʙʦʨ ʟʘʢʨʝʧʣʷʝʪ ʣʠʰʴ ʧʦʩʣʝʜʩʪʚʠʷ 

ʛʝʥʥʳʭ ʤʫʪʘʮʠʡ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʣʫʯʰʝʡ 

ʘʜʘʧʪʘʮʠʠ ʦʨʛʘʥʠʟʤʦʚ ʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʘ ʥʝ ʪʝ 

ʙʣʘʛʦʧʨʠʦʙʨʝʪʸʥʥʳʝ ʧʨʠʟʥʘʢʠ, ʢʦʪʦʨʳʝ ʦʨʛʘʥʠʟʤ 

ʧʨʠʦʙʨʝʪʘʝʪ ʚ ʦʥʪʦʛʝʥʝʟʝ.  

ɺ çʪʝʦʨʠʠ ʥʝʡʪʨʘʣʴʥʦʩʪʠè ʵʚʦʣʶʮʠʠ ʵʥʝʨʛʦʜʠ-

ʥʘʤʠʢʘ ʤʦʞʝʪ ʦʙʲʷʩʥʠʪʴ ʤʝʭʘʥʠʟʤ ʵʣʠʤʠʥʘʮʠʠ (ʩʦ-

ʭʨʘʥʝʥʠʷ ʩʣʫʯʘʡʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ), ʧʦ-

ʩʢʦʣʴʢʫ ʩ ʧʦʟʠʮʠʡ çʧʨʠʥʮʠʧʘ ʚʳʞʠʚʘʥʠʷè ʚʝʨʦʷʪ-

ʥʦʩʪʴ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʫʜʣʠʥʝʥʠʝʤ 

ʩʨʦʢʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʣʫʯʰʝ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʛʦ (ʙʦ-

ʣʝʝ ʙʣʠʟʢʦʛʦ ʚ ʚʥʝʰʥʝʤʫ ʨʘʚʥʦʚʝʩʠʶ) ʠʥʜʠʚʠʜʘ. ɺ 
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ʪʝʦʨʠʠ çʩʢʘʯʢʦʦʙʨʘʟʥʦʡ ʵʚʦʣʶʮʠʠè (çʧʫʥʢʪʫʘ-

ʣʠʟʤʝè) ʵʥʝʨʛʦʜʠʥʘʤʠʢʘ ʩʧʦʩʦʙʥʘ ʦʙʲʷʩʥʠʪʴ ʩʢʘʯ-

ʢʦʦʙʨʘʟʥʦʝ ʚʦʟʨʘʩʪʘʥʠʝ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʛʝ-

ʥʦʚ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʧʨʠʟʥʘʝʪ ʥʝʠʟʙʝʞʥʦʩʪʴ çʙʠ-

ʬʫʨʢʘʮʠʠè (ʚʝʪʚʣʝʥʠʷ ʪʨʘʝʢʪʦʨʠʡ ʧʨʦʮʝʩʩʘ) ʧʦ 

ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʦʪ ʨʘʚʥʦʚʝʩʠʷ. ɺ ʪʝʦʨʠʠ çʤʦʣʝʢʫ-

ʣʷʨʥʦʡ ʵʚʦʣʶʮʠʠè ʵʥʝʨʛʦʜʠʥʘʤʠʢʘ ʩʧʦʩʦʙʥʘ ʦʙʲ-

ʷʩʥʠʪʴ ʠʟʤʝʥʝʥʠʝ ʩʦʩʪʘʚʘ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʚ ʦʥ-

ʪʦʛʝʥʝʟʝ, ʧʦʩʢʦʣʴʢʫ ʝʩʪʝʩʪʚʝʥʥʦʝ ʩʪʘʨʝʥʠʝ ʩʦʧʨʦ-

ʚʦʞʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝʤ ʠʭ ʫʜʝʣʴʥʦʡ ʠʥʝʨʛʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʥʝʨʛʦʜʠʥʘʤʠʢʘ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ 

çʧʨʦʙʥʳʤ ʢʘʤʥʝʤè ʣʶʙʦʡ ʠʟ ʵʚʦʣʶʮʠʦʥʥʳʭ ʪʝʦ-

ʨʠʡ. 
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In the article of the head state called çA glance at 

the future, modernization of public consciousnessè 

identified new priorities of government development. 

Any Kazakhstan citizen, like the nation as a whole, 

needs to have a set of qualities worthy of the 21st cen-

tury. And among the unconditional prerequisites for 

this are factors such as computer literacy, knowledge of 

foreign languages, cultural openness. Therefore, the 

program "Digital Kazakhstan", the trilingual program, 

and the program of cultural and confessional consent 

are part of the preparation of the nation (all Kazakh-

stanis) for life in the 21st century. çThis is part of our 

competitivenessè - stressed Elbasy. 

Nowadays pedagogy is going through a period that 

does not have analogues in its history in complexity, 

severity and dynamism. The new demands of the mar-

ket economy and the rapidly growing information soci-

ety set the education system in front of the need to rad-

ically rethink the essence of all educational goals and 

objectives, the forms and content of training for the 

younger generation. All educational management bod-

ies, heads of education at all levels should bear in mind 

that by introducing universal compulsory education for 

certain age groups of the population, the state takes 

upon itself certain obligations to provide conditions and 

skills for mastering educational activities in accordance 

with educational standards. Today, when the develop-

ment of education is proclaimed as one of the national 

priorities of Kazakhstan, and increasing its competi-

tiveness and compliance with the best world standards 

is a strategic direction of the ongoing reforms, the prob-

lem of improving the quality of education, improving 

its assessment system acquires special prominence. At 

the same time, the issues of the quality of education are 

at the center of attention not only of the pedagogical 

community, but also of the broadest layers of our soci-

ety. The heavy laborious work of mathematics teachers 

in preparation for the ENT, PGK is motivated by the 

high degree of significance of their activities and 

should be based, of course, on the highest motive of the 

schoolchildren's learning activity - the joy of knowing. 

The most important task of mathematical education is 

the arming of students with common methods of think-

ing, spatial imagination, the development of the ability 

to understand the meaning of the task, the ability to rea-

son logically, and master the skills of algorithmic think-

ing. It is important for everyone to learn how to ana-

lyze, distinguish a hypothesis from a fact, clearly ex-

press one's thoughts, and on the other hand, to develop 

imagination and intuition. The main goal of mathemat-

ical education should be the development of mathemat-

ics, and therefore, logically and consciously explore the 

phenomena of the real world. Does this function fulfill 

the activity of teachers in preparation for ENT? This is 

a question that demands an answer. Therefore, the main 

task of teaching mathematics is to bring its content 

closer to the realities of modern life and integrate it with 

other school subjects.  

In order to solve this problem, it is necessary to 

strengthen individual work aimed at the full disclosure 

of the mathematical potential of capable students in 

schools, especially in middle-class classes, since it is 

during this period that the level of interest in studies is 

high. For such children in the system of extracurricular 

work on the subject, additional education, it is neces-

sary to depart somewhat from the skills side and to 

strengthen work on the formation of intellectual skills, 

mental and logical operations. Practice is the creation 

of distance intellectual circles in mathematics, where 

the coordination of the work of these circles should be 

carried out by the teachers of Kyzylorda State Univer-

sity, namely teachers of the faculty of physics and 

mathematics.  

As is known, the main professional skill of the 

mathematics teacher is the ability to solve mathemati-

cal problems. On the initiative of the Kyzylorda Insti-

tute of Teachers' Professional Development, since 

2006, regional Olympiads have been held among teach-

ers of mathematics.  

In the region there is a huge organizational and 

pedagogical work to improve the content of the school 

course of mathematics in accordance with the needs of 

our students and the demands of society. In carrying out 

analytical work on the teaching of applied and elective 

courses, we found that the overall performance in pol-

ytechnic classes from grades 5 to 11 was 90% with a 

quality of 41%. Analysis of the training of the above 

classes in polytechnical subjects shows that the maths 

are trained in 90%, with the quality of 41.5%, in phys-

ics ï 100%, with the quality of 48.4%. The polytech-

nical direction provides for a technological approach to 

the content of training and the expansion of the course 

of basic subjects. 

It should be noted that over the past four years, 

along with an increase in the number of classes with a 

profile mismatch, there has been a tendency to reduce 

the percentage of enrolled students in-depth study of 

mathematics. One of the main reasons for this phenom-

enon can be called social factors that cause a decline in 

the prestige of science education.  

Among the problems in the organization of in-

depth and profile training can be noted the following: 

the small number of classes in rural schools, the lack of 

educational and methodical literature on the profile 

(visual aids, handouts); the absence of a well-developed 

selection system, namely examinations, testing when 

selecting students for profile classes. Undoubtedly, a 

profound and in-depth study of the subject helps im-

prove the quality of mathematical education and the all -

round development of the child's personality. But we 

need to conduct this work at a very high professional 

level, taking into account the well-known fact that a sta-

ble interest in the subject is usually formed by the age 

of 14-15.  

As is known from scientific research, about 25% 

students have a high level of abilities for mental activ-

ity, about 50% - average and about 25%-even lower. 

Life shows that not all students need mathematics in the 

same degree, and study it at school all. And if in the 

teaching of mathematics at the fundamental and applied 

level we are substantially assisted by the children them-

selves (by their abilities, interest, desire to learn more), 

then at the general or universal level, school mathemat-

ics has so many unresolved problems to date.  

In general, the analysis of the results of the imple-

mentation of control slices shows that an insufficient 
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level of the formation of computational skills leads to 

gaps in knowledge and skills in other areas of the 

school course of mathematics. For example, in 2009, 

44.2% students in grade 5 and 37.4% of grade 9 stu-

dents made computational errors. About 50% students 

of grade 5 can not cope with the solution of text prob-

lems. 

The quality of education in general schools can 

also be traced back to the dynamics, when the appli-

cants completed the test tasks in 2010, the following 

topics aroused difficulties: planimetry and stereometry 

problems, vector actions, inequalities, tasks containing 

parameters, trigonometric equations and problems con-

taining inverse trigonometric functions. 

The following shortcomings in the works of math 

applicants are of concern: 

-competent of technical specialties are not able to 

perform arithmetic calculations, especially in expres-

sions with rational fractions, degrees; 

- entrants of economic specialties operate very 

poorly with interest; 

-competent of mathematical specialties find it dif-

ficult to solve geometrical problems; 

-many entrants are not able to solve irrational ine-

qualities, logarithmic equations and inequalities. 

The main problem is the formalism of students' 

knowledge, inability, perhaps unwillingness, to apply 

their knowledge in any non-standard situation. Prob-

lems that require reasoning, comparison, proof, skill in 

working with mathematical concepts, and not just fol-

lowing the algorithm are difficult. This, of course, af-

fects the shortcomings in teaching, the focus is only on 

the reproduction of given information, the lack of train-

ing in the examples of various mathematical situations, 

the clearly insufficient attention of teachers to the the-

oretical aspects of the course, the reduction in the pro-

portion of oral and semi-verbal forms of work, includ-

ing the theory surveys.  

In a comprehensive school, where there is no pro-

filed instruction in mathematics in at least three direc-

tions - science, physics, mathematics, and the humani-

ties, each teacher should be guided by the mandatory 

minimum determined by the program, developing 

mechanisms not only to achieve this minimum but also 

to offer suggestions for its expansion. In improving the 

quality of mathematical education, one of the important 

components is the provision of educational and me-

thodical literature. On the problems of textbooks, sem-

inars of methodologists and mathematics teachers are 

held. The suggestions of teachers on the evaluation of 

a complex of textbooks and teaching aids are heard. It 

is revealed that today there are very few such mathe-

matics textbooks that would fully meet the require-

ments of the time. There is a discrepancy between the 

school curriculum and the requirements at the entrance 

university tests. A common proposal has been formed: 

to choose textbooks that are the closest to the require-

ments. Participants in the seminars we conduct compile 

lists of textbooks on mathematics for general schools 

and for high schools. Textbooks on mathematics of 

such authors as Vilenkin, Makarychev, Atanasyan, 

Kolmogorov and others are highly respected.  

It is important to prepare teachers for the fact that 

the introduction of new information technologies and 

the educational process inevitably leads to a change in 

traditional, organizational forms of teaching mathemat-

ics, teaching methods. 

So, for the qualitative achievement of the goals, it 

is necessary to solve the following tasks: 

1) Rethink the goals of mathematical education in 

educational institutions from the perspective of global 

and Kazakhstani trends. 

2) Update the organizational and technological 

foundations of teaching mathematics in the light of the 

global processes that are taking place in the world, the 

capabilities and needs of the society. 

3) Develop the organizational and pedagogical ba-

sis for the regionalization of the learning process of 

mathematics. 

4) Develop and implement a fundamentally new 

model of the methodical service aimed at improving the 

professionalism of each teacher in the conditions of de-

mocratization and humanization of the educational pro-

cess. 
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Abstract 

There were disclosed in this article the content of general theoretic theses of author`s method çTo build a 

houseè (that is it`s goal, tasks, rules and conditions), and also the algorithm of it`s realization during educational 

process and psychological consultancy. It was mentioned, that the algorithm of method`s realization has three 

stages of realization ï preparatory, primary and terminal, that are different depending on their subjects. These 

subjects are applicants of higher education, participants of training that is devoted to family conflicts, one or some 

couples.  

The goal of çTo build a houseè method is the diagnosis of certain destructive forms of behavior of a person 

during family life for their further correction. The compulsory condition for providing the efficiency of method 

appliance is that a lecturer (a psychologist) has to accompany the process, trying that persons detect themselves 

ways of correction their own destructive forms of behavior during family life and make up conclusions.  

It was emphasized that the cons of çTo build a houseè method appliance is that it provides: psychodiagnosis 

destructive about certain forms behavior of personality during family life; obviousness of perception actual family 

problem; detection of main causes of family conflict; self-awareness of own destructive guidelines and mistakes; 

correction of personal attitude to family life and vital activity guidelines about intra-family relations; finding out 

the most rational and the newest constructive solutions for resolving family conflicts.  

There was also accentuated that approved (during 2015-2018 years) author`s method çTo build a houseè is a 

reliable, diagnostic instrument, that will add psychological tools of Methodical depository of a psychologist. Ex-

pected result from çTo build a houseè method appliance procedure is that it will provide the decrease of divorces 

quantity.  
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ʡʦʛʦ ʤʝʪʘ, ʟʘʚʜʘʥʥʷ, ʧʨʘʚʠʣʘ ʪʘ ʫʤʦʚʠ), ʘ ʪʘʢʦʞ ʘʣʛʦʨʠʪʤ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ ʧʽʜ ʯʘʩ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʪʘ 

ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ ʧʦʜʨʫʞʞʷ. ʇʽʜʢʨʝʩʣʝʥʦ, ʱʦ ʤʝʪʦʜ çʇʦʙʫʜʫʡ ʜʽʤè ʻ ʥʘʜʽʡʥʠʤ ʧʩʠʭʦ-

ʣʦʛʽʯʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʽʘʛʥʦʩʪʠʢʠ ʧʝʚʥʠʭ ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʬʦʨʤ ʧʦʚʝʜʽʥʢʠ ʦʩʦʙʠ ʧʽʜ ʯʘʩ ʩʽʤʝʡʥʦʛʦ ʞʠʪʪʷ. 

ʆʯʽʢʫʚʘʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʽʜ ʧʨʦʮʝʩʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʻ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʨʦʟʣʫʯʝʥʴ. 

 

Keywords: methods, diagnostic, person, destructive, form of behavior, family life, method, çTo build a 

houseè 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʝʪʦʜʠʢʘ, ʜʽʘʛʥʦʩʪʠʢʘ, ʦʩʦʙʘ, ʜʝʩʪʨʫʢʪʠʚʥʘ, ʬʦʨʤʘ ʧʦʚʝʜʽʥʢʠ, ʩʽʤʝʡʥʝ ʞʠʪʪʷ, ʤʝʪʦʜ, 

çʇʦʙʫʜʫʡ ʜʽʤè 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʚ 

ʋʢʨʘʾʥʽ ʚʽʜʤʽʯʝʥʘ ʜʫʞʝ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʨʦʟʣʫʯʝʥʴ, 

ʟʦʢʨʝʤʘ, ʫ ʜʝʷʢʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ ʚʽʜ 60 % ʜʦ 

90 % ʩʽʤʝʡʥʠʭ ʧʘʨ ʨʦʟʧʘʜʘʶʪʴʩʷ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 

ʧôʷʪʠ ʨʦʢʽʚ. ʆʜʥʽʻʶ ʽʟ ʧʨʠʯʠʥ ʨʦʟʣʫʯʝʥʴ ʻ ʩʽʤʝʡʥʽ 

ʢʦʥʬʣʽʢʪʠ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʥʘ ʪʣʽ ʫʢʨʘʡ ʟʘʛʦʩʪʨʝʥʠʭ 

ʩʫʧʝʨʝʯʥʦʩʪʝʡ ʤʽʞ ʧʦʜʨʫʞʞʷʤ, ʱʦ ʧʽʜʞʠʚʣʶʶʪʴ 

ʾʭʥʽ ʥʝʛʘʪʠʚʥʽ ʝʤʦʮʽʾ (ʦʙʫʨʝʥʥʷ, ʦʙʨʘʟʫ, ʨʦʟʜʨʘʪʫ-

ʚʘʥʥʷ, ʘʛʨʝʩʽʶ, ʪʨʠʚʦʛʫ, ʨʦʟʧʘʯʽ, ʣʶʪʴ ʪʘ ʽʥ.) ʪʘ 

ʨʝʰʪ ʚ ʨʝʰʪʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʨʦʟʽʨʚʘʥʥʷ ʰʣʶʙʫ. ʏʘ-

ʩʪʦ ʢʦʥʬʣʽʢʪʠ ʤʽʞ ʜʨʫʞʠʥʦʶ ʘʙʦ ʯʦʣʦʚʽʢʦʤ ʚʠʥʠ-

ʢʘʶʪʴ ʯʝʨʝʟ ʥʝʧʨʠʡʥʷʪʪʷ ʥʠʤʠ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʩʪʘʣʦʾ 

ʬʦʨʤʠ ʧʦʚʝʜʽʥʢʠ ʧʦʜʨʫʞʞʷ.  
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ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʩʝʨʝʜ ʦʩʽʙ, ʷʢʽ ʟʜʦʙʫʚʘʶʪʴ 

ʚʠʱʫ ʦʩʚʽʪʫ, ʻ ʜʫʞʝ ʙʘʛʘʪʦ ʤʦʣʦʜʠʭ ʩʽʤʝʡ, ʷʢʽ ʪʘ-

ʢʦʞ ʨʦʟʧʘʜʘʶʪʴʩʷ ʫ ʩʠʣʫ ʪʦʛʦ, ʱʦ ʚʦʥʠ ʧʩʠʭʦ-

ʣʦʛʽʯʥʦ ʥʝ ʧʽʜʛʦʪʦʚʣʝʥʽ ʜʦ ʩʽʤʝʡʥʦʛʦ ʞʠʪʪʷ ʪʘ ʧʨʠ 

ʩʪʠʢʘʥʥʽ ʟ ʧʝʚʥʠʤʠ ʪʨʫʜʥʦʱʘʤʠ, ʟʘʤʽʩʪʴ ʪʦʛʦ ʱʦʙʠ 

ʚʠʥʘʡʪʠ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʨʽʰʝʥʥʷ, ï ʨʦʟʣʫʯʘʶʪʴʩʷ. 

ʊʦʤʫ, ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʩʽʤôʾ ʤʘʶʪʴ: 

ʧʨʦʩʚʽʪʘ, ʧʩʠʭʦʣʦʛʽʯʥʘ ʢʦʥʩʫʣʴʪʘʮʽʷ, ʧʩʠʭʦʜʽʘʛʥʦ-

ʩʪʠʢʘ, ʧʩʠʭʦʢʦʨʝʢʮʽʷ ʪʘ ʧʩʠʭʦʪʝʨʘʧʽʷ. ʁ ʦʪʞʝ, 

ʥʘʙʫʚʘʻ ʘʢʪʫʘʣʴʥʦʩʪʽ ʨʦʟʨʦʙʢʘ ʜʽʻʚʦʛʦ, ʚʘʣʽʜʥʦʛʦ ʪʘ 

ʥʘʜʽʡʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ, ʷʢʠʡ ʙʫʜʝ ʩʧʨʠʷʪʠʤʝ 

ʟʙʝʨʝʞʝʥʥʶ ʩʽʤôʾ. 

ʉʪʘʥ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʙʣʝʤʠ. ʋ ʩʚʦʾʭ ʧʨʘʮʷʭ 

ʚʯʝʥʽ ʦʧʠʩʫʚʘʣʠ ʧʠʪʘʥʥʷ ʩʽʤʝʡʥʠʭ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥ 

(ʉ.ɯ. ɻʦʣʦʜ, ʃ.ɹ. ʐʥʝʡʜʝʨ, ʖ.ɭ. ɸʣⱪʰʽʥʘ, ʃ.ʗ. ɻʦ-

ʟʤʘʥ ʪʘ ʽʥ.); ʧʦʜʨʫʞʥʽʭ ʢʦʥʬʣʽʢʪʽʚ (ʉ. ʂʨʘʪʦʭʚʠʣ, 

ʅ.ɺ ʄʘʣʷʨʦʚʘ, ɺ.ɸ. ʉʤʻʭʦʚ, ɺ.ɸ. ʉʠʩʝʥʢʦ, 

ɭ.ɻ. ɽʡʜʝʤʽʣʣʝʨ, ɺ.ɺ. ʖʩʪʠʮʢʠʡ ʪʘ ʽʥ.); ʤʝʪʦʜʠʢ 

ʢʦʨʝʢʮʽʾ ʩʽʤʝʡʥʠʭ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥ (ʖ.ɽ. ɸʣʝʰʠʥʘ, 

ʃ.ʗ. ɻʦʟʤʘʥ, ɽ.ʄ. ɼʫʙʦʚʩʢʘʷ [1], ʂ. ʄʘʜʘʥʝʩ [2], 

ɺ.ʂ. ʄʷʛʝʨ, ʊ.ʄ. ʄʽʰʠʥʘ [3], ʆ.ʄ. ʎʽʣʴʤʘʢ [4] ʪʘ 

ʽʥ.) ʆʜʥʘʢ, ʫ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ ʥʝ ʤʘʻ ʦʧʠʩʫ ʟʘʛʘʣʴ-

ʥʦʪʝʦʨʝʪʠʯʥʠʭ ʧʦʣʦʞʝʥʴ ʘʚʪʦʨʩʴʢʦʛʦ ʤʝʪʦʜʫ çʇʦ-

ʙʫʜʫʡ ʜʽʤè (ʤʝʪʠ, ʟʘʚʜʘʥʴ, ʫʤʦʚ ʪʘ ʧʨʘʚʠʣ ʟʘʩʪʦʩʫ-

ʚʘʥʥʷ), ʘ ʪʘʢʦʞ ʘʣʛʦʨʠʪʤʫ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ 

ʜʽʘʛʥʦʩʪʠʢʠ ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʬʦʨʤ ʧʦʚʝʜʽʥʢʠ ʦʩʦʙʠ-

ʩʪʦʩʪʽ ʧʽʜ ʯʘʩ ʩʽʤʝʡʥʦʛʦ ʞʠʪʪʷ.  

ʄʝʪʦʶ ʩʪʘʪʪʽ ʻ ʧʦʧʫʣʷʨʠʟʘʮʽʷ ʤʝʪʦʜʠʢʠ 

ʜʽʘʛʥʦʩʪʠʢʠ ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʧʝʚʥʠʭ ʬʦʨʤ ʧʦʚʝʜʽʥʢʠ 

ʦʩʦʙʠ ʧʽʜ ʯʘʩ ʩʽʤʝʡʥʦʛʦ ʞʠʪʪʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝ-

ʪʦʜʫ çʇʦʙʫʜʫʡ ʜʽʤè. 

ɿʘʚʜʘʥʥʷʤʠ ʩʪʘʪʪʽ ʻ: 

1) ʢʦʥʢʨʝʪʠʟʫʚʘʪʠ ʟʘʛʘʣʴʥʦʪʝʦʨʝʪʠʯʥʽ ʧʦʣʦ-

ʞʝʥʥʷ ʤʝʪʦʜʫ çʇʦʙʫʜʫʡ ʜʽʤè ï ʤʝʪʫ, ʟʘʚʜʘʥʥʷ, 

ʫʤʦʚʠ ʪʘ ʧʨʘʚʠʣʘ ʟʘʩʪʦʩʫʚʘʥʥʷ; 

2) ʦʧʠʩʘʪʠ ʘʣʛʦʨʠʪʤ ʨʝʘʣʽʟʘʮʽʾ ʤʝʪʦʜʫ çʇʦʙʫ-

ʜʫʡ ʜʽʤè ʧʽʜ ʯʘʩ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʧʩʠʭʦʣʦʛʽʯ-

ʥʦʛʦ ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ; 

3) ʚʠʢʣʘʩʪʠ ʧʦʢʘʟʥʠʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘʩʪʦʩʫ-

ʚʘʥʥʷ ʤʝʪʦʜʫ çʇʦʙʫʜʫʡ ʜʽʤè. 

ʅʘʫʢʦʚʦʶ ʥʦʚʠʟʥʦʶ ʩʪʘʪʪʽ  ̒ʪʝ, ʱʦ ʘʚʪʦʨʦʤ 

ʚʧʝʨʰʝ:  

1) ʢʦʥʢʨʝʪʠʟʦʚʘʥʽ ʟʘʛʘʣʴʥʦʪʝʦʨʝʪʠʯʥʽ ʧʦʣʦ-

ʞʝʥʥʷ ʤʝʪʦʜʫ (ʪʦʙʪʦ ʡʦʛʦ ʤʝʪʘ, ʟʘʚʜʘʥʥʷ, ʫʤʦʚʠ ʪʘ 

ʧʨʘʚʠʣʘ ʟʘʩʪʦʩʫʚʘʥʥʷ) ʪʘ ʘʣʛʦʨʠʪʤ ʨʝʘʣʽʟʘʮʽʾ ʧʽʜ 

ʯʘʩ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʢʦʥʩʫʣʴ-

ʪʫʚʘʥʥʷ; 

2) ʦʙˇʨʫʥʪʦʚʘʥʘ ʜʦʮʽʣʴʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝ-

ʪʦʜʫ çʇʦʙʫʜʫʡ ʜʽʤè ʧʽʜ ʯʘʩ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʪʘ 

ʧʽʜ ʯʘʩ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ.  

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɹʘʛʘʪʦʨʽʯʥʘ 

ʧʨʘʢʪʠʢʘ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ, ʧʩʠ-

ʭʦʜʽʘʛʥʦʩʪʠʯʥʦʾ ʪʘ ʧʩʠʭʦʢʦʨʝʢʮʽʾʥʦʾ ʨʦʙʦʪʠ, 

ʥʘʜʘʣʘ ʤʦʞʣʠʚʽʩʪʴ ʥʘʤ ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜ çʇʦʙʫʜʫʡ 

ʜʽʤè, ʘʧʨʦʙʫʚʘʪʠ (ʧʨʦʪʷʛʦʤ 2015-2018 ʨʨ.) ʡʦʛʦ ʪʘ 

ʟʘʧʨʦʚʘʜʠʪʠ ʫ ʜʽʷʣʴʥʽʩʪʴ ʧʩʠʭʦʣʦʛʽʚ ʪʘ ʫ ʦʩʚʽʪʥʽʡ 

ʧʨʦʮʝʩ. ʊʦʤʫ, ʜʣʷ ʦʙʤʽʥʫ ʧʨʘʢʪʠʯʥʠʤ ʜʦʩʚʽʜʦʤ ʨʦ-

ʙʦʪʠ, ʘ ʪʘʢʦʞ ʜʣʷ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʪʘ ʧʦʧʫʣʷʨʠʟʘ-

ʮʽʾ ʘʚʪʦʨʩʴʢʦʛʦ ʤʝʪʦʜʫ çʇʦʙʫʜʫʡ ʜʽʤè ʩʧʦʯʘʪʢʫ 

ʨʦʟʛʣʷʥʝʤʦ ʡʦʛʦ ʟʘʛʘʣʴʥʦʪʝʦʨʝʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ, ʘ 

ʧʦʪʽʤ ʘʣʛʦʨʠʪʤ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ.  

ʆʪʞʝ, ʤʝʪʦʶ ʤʝʪʦʜʫ çʇʦʙʫʜʫʡ ʜʽʤè ̒  ʜʽʘʛʥʦ-

ʩʪʠʢʘ ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʬʦʨʤ ʧʦʚʝʜʽʥʢʠ ʦʩʦʙʠ ʧʽʜ ʯʘʩ 

ʾʾ ʩʽʤʝʡʥʦʛʦ ʞʠʪʪʷ.  

ʆʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʤʝʪʦʜʫ ʻ: 

1) ʚʠʟʥʘʯʝʥʥʷ ʬʦʨʤʠ ʧʦʚʝʜʽʥʢʠ ʦʩʦʙʠ ʧʽʜ ʯʘʩ 
ʩʽʤʝʡʥʦʛʦ ʞʠʪʪʷ; 

3) ʚʠʟʥʘʯʝʥʥʷ ʧʦʟʠʪʠʚʥʠʭ ʪʘ ʥʝʛʘʪʠʚʥʠʭ ʙʦʢʽʚ 

ʮʽʻʾ ʬʦʨʤʠ ʧʦʚʝʜʽʥʢʠ;  

3) ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘʩʣʽʜʢʽʚ ʚʧʣʠʚʫ ʧʝʚʥʦʾ 

ʬʦʨʤʠ ʧʦʚʝʜʽʥʢʠ ʥʘ ʽʥʰʠʭ; 

4) ʘʢʪʫʘʣʽʟʘʮʽʷ, ʫ ʦʩʦʙʠ ʟ ʜʝʩʪʨʫʢʪʠʚʥʦʶ ʬʦʨ-

ʤʦʶ ʧʦʚʝʜʽʥʢʠ, ʙʘʞʘʥʥʷ ʟʤʽʥʠʪʠʩʷ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ 

ʥʝʦʙʭʽʜʥʽ ʪʘʢʽ ʤʘʪʝʨʽʘʣʠ: ʢʦʨʦʙʢʠ ʟ ʩʽʨʥʠʢʘʤʠ 

(ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʽʣʴʢʦʩʪʽ ʧʘʨ), ʢʘʨʪʦʯʢʠ ʟ ʟʘʚʜʘʥ-

ʥʷʤʠ (ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʽʣʴʢʦʩʪʽ ʫʯʘʩʥʠʢʽʚ), ʬʦʪʦʘʧʘ-

ʨʘʪ, ʢʦʤʧôʶʪʝʨ, ʧʨʦʝʢʪʦʨ, ʝʢʨʘʥ, ʧʨʝʟʝʥʪʘʮʽʷ. 

ʎʽʣʴʦʚʦʶ ʘʫʜʠʪʦʨʽʻʶ ʤʝʪʦʜʫ (ʘʙʦ ʩʫʙôʻʢ-

ʪʘʤʠ) ʤʦʞʫʪʴ ʙʫʪʠ:  

1) ʟʜʦʙʫʚʘʯʽ ʚʠʱʦʾ ʦʩʚʽʪʠ ï ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ 

ʥʠʤʠ ʜʠʩʮʠʧʣʽʥʠ çʂʦʥʬʣʽʢʪʦʣʦʛʽʷè (ʪʝʤʘ: 

çʉʽʤʝʡʥʽ ʢʦʥʬʣʽʢʪʠè); 

2) ʫʯʘʩʥʠʢʠ ʪʨʝʥʽʥʛʫ ʧʨʠʩʚʷʯʝʥʦʤʫ ʩʽʤʝʡʥʠʤ 

ʢʦʥʬʣʽʢʪʘʤ; 

2) ʜʝʢʽʣʴʢʘ ʩʽʤʝʡʥʠʭ ʧʘʨ ï ʧʽʜ ʯʘʩ ʛʨʫʧʦʚʦʾ 

ʧʩʠʭʦʢʦʨʝʢʮʽʡʥʦʾ ʨʦʙʦʪʠ; 

3) ʦʜʥʘ ʩʽʤʝʡʥʘ ʧʘʨʘ ï ʧʽʜ ʯʘʩ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ 

ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ ʪʘ ʧʩʠʭʦʢʦʨʝʢʮʽʡʥʦʾ ʨʦʙʦʪʠ. 

ɼʣʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝ-

ʪʦʜʫ çʇʦʙʫʜʫʡ ʜʽʤè ʥʝʦʙʭʽʜʥʦ ʦʙʦʚôʷʟʢʦʚʦ ʜʦʪʨʠ-

ʤʫʚʘʪʠʩʷ ʧʝʚʥʠʭ ʧʨʘʚʠʣ ʧʦʚʝʜʽʥʢʠ ʪʘ ʫʤʦʚ ʡʦʛʦ ʟʘ-

ʩʪʦʩʫʚʘʥʥʷ. ʆʪʞʝ, ʦʩʥʦʚʥʠʤʠ ʧʨʘʚʠʣʘʤʠ ʜʣʷ: 

ï ʦʩʽʙ, ʱʦ ʟʜʦʙʫʚʘʶʪʴ ʚʠʱʫ ʦʩʚʽʪʫ (ʫʯʘʩʥʠʢʽʚ 

ʪʨʝʥʽʥʛʫ), ̒  ʪʝ, ʱʦ ʢʦʞʝʥ: ʘ) ʥʝ ʧʦʚʠʥʝʥ ʨʦʟʛʦʣʦʰʫ-

ʚʘʪʠ ʩʚʦʻ ʟʘʚʜʘʥʥʷ ʜʦ ʪʠʭ ʧʽʨ, ʜʦʢʠ ʚʠʢʣʘʜʘʯ (ʪʨʝ-

ʥʝʨ) ʥʝ ʩʢʘʞʝ; ʙ) ʧʦʚʠʥʝʥ ʯʽʪʢʦ ʚʠʢʦʥʫʚʘʪʠ ʩʚʦʻ ʟʘ-

ʚʜʘʥʥʷ;  

ï ʧʦʜʨʫʞʞʷ ʻ ʪʝ, ʱʦ ʚʦʥʠ:  

1) ʥʝ ʧʦʚʠʥʥʽ: ʘ) ʢʦʨʠʪʠ ʦʜʠʥ ʦʜʥʦʛʦ; ʙ) ʟʚʠ-

ʥʫʚʘʯʫʚʘʪʠ ʦʜʠʥ ʦʜʥʦʛʦ; ʚ) ʧʝʨʝʙʠʪʠ ʦʜʠʥ ʦʜʥʦʛʦ; 

ʛ) ʙʦʷʪʠʩʷ ʦʛʦʣʠʪʠ ʥʘʷʚʥʫ ʧʨʦʙʣʝʤʫ ʫ ʩʽʤʝʡʥʠʭ 

ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʘʭ; ʻ) ʢʦʥʬʣʽʢʪʫʚʘʪʠ; 

2) ʧʦʚʠʥʥʽ: ʘ) ʧʦʚʦʜʠʪʠ ʩʝʙʝ, ʷʢ ʫ ʧʦʚʩʷʢʜʝʥ-

ʥʦʤʫ ʞʠʪʪʽ; ʙ) ʫʚʘʞʥʦ ʩʣʫʭʘʪʠ ʦʜʠʥ ʦʜʥʦʛʦ; 

ʚ) ʥʘʤʘʛʘʪʠʩʷ ʟʨʦʟʫʤʽʪʠ ʧʦʟʠʮʽʶ ʽʥʰʦʛʦ;  

ï ʚʠʢʣʘʜʘʯʘ (ʧʩʠʭʦʣʦʛʘ, ʪʨʝʥʝʨʘ) ʻ ʪʝ ʱʦ ʚʽʥ:  

1) ʥʝ ʧʦʚʠʥʝʥ: ʘ) ʚʤʽʰʫʚʘʪʠʩʷ ʫ ʧʨʦʮʝʩ ʚʠʢʦ-

ʥʘʥʥʷ ʟʘʚʜʘʥʴ; ʙ) ʥʘʚôʷʟʫʚʘʪʠ ʚʣʘʩʥʫ ʪʦʯʢʫ ʟʦʨʫ; 

ʚ) ʙʫʪʠ ʢʘʪʝʛʦʨʠʯʥʠʤ; ʛ) ʢʨʠʪʠʢʫʚʘʪʠ; ʜ) ʚʠʢʘʟʫ-

ʚʘʪʠ ʩʚʦʻ ʦʩʦʙʣʠʚʝ ʩʪʘʚʣʝʥʥʷ ʪʦ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ 

ʯʣʝʥʘ ʩʽʤôʾ; ʻ) ʧʣʽʪʢʫʚʘʪʠ; 

2) ʧʦʚʠʥʝʥ: ʘ) ʫʚʘʞʥʦ ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʘ ʨʦʙʦʪʦʶ 

ʧʘʨ; ʙ) ʫʚʘʞʥʦ ʩʣʽʜʢʫʚʘʪʠ ʟʘ ʜʦʪʨʠʤʘʥʥʷʤ ʦʩʦʙʘʤʠ 

ʧʨʘʚʠʣ ʧʦʚʝʜʽʥʢʠ; ʚ) ʟʫʧʠʥʠʪʠ ʨʦʙʦʪʫ, ʷʢʱʦ ʚʠʥʠʢ 

ʢʦʥʬʣʽʢʪ, ʷʢʠʡ ʧʝʨʝʚʠʱʫʻ ʤʝʞʽ ʜʦʟʚʦʣʝʥʦʛʦ; ʛ) ʜʝ-

ʤʦʥʩʪʨʫʚʘʪʠ ʨʽʚʥʦʟʥʘʯʥʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʢʦʞʥʦʛʦ 

ʯʣʝʥʘ ʩʽʤôʾ. 

ɼʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʩʣʽʜ ʫʨʘʭʦʚʫʚʘʪʠ ʪʘʢʽ 

ʦʙʦʚôʷʟʢʦʚʽ ʫʤʦʚʠ, ʦʪʞʝ ʩʪʦʩʦʚʥʦ:  

1) ʦʩʽʙ, ʱʦ ʟʜʦʙʫʚʘʶʪʴ ʚʠʱʫ ʦʩʚʽʪʫ (ʫʯʘʩʥʠʢʽʚ 

ʪʨʝʥʽʥʛʫ), ï ʚʽʜʽʛʨʘʶʯʠ ʨʦʣʴ ʧʦʜʨʫʞʞʷ ʚʦʥʠ ʧʦ-

ʚʠʥʥʽ ʯʽʪʢʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʧʨʘʚʠʣ ʪʘ ʽʥʩʪʨʫʢʮʽʾ; 
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2) ʧʦʜʨʫʞʞʷ ï ʫ ʧʘʨʠ ʧʦʚʠʥʥʘ ʙʫʪʠ ʤʦʪʠ-

ʚʘʮʽʡʥʘ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʫ ʨʦʙʦʪʽ ʪʘ ʙʘʞʘʥʥʷ ʟʙʝʨʝʛʪʠ 

ʩʽʤôʶ; 

3) ʚʠʢʣʘʜʘʯʘ (ʧʩʠʭʦʣʦʛʘ, ʪʨʝʥʝʨʘ) ï ʚʽʥ ʧʦʚʠ-

ʥʝʥ ʪʽʣʴʢʠ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠ ʧʨʦʮʝʩ, ʥʘʤʘʛʘʶʯʠʩʴ 

ʱʦʙʠ ʧʦʜʨʫʞʞʷ (ʘʙʦ ʰʪʫʯʥʦ ʩʪʚʦʨʝʥʘ ʧʘʨʘ) ʩʘʤʦ-

ʩʪʽʡʥʦ ʚʠʥʘʡʰʣʦ ʰʣʷʭʠ ʢʦʨʠʛʫʚʘʥʥʷ ʚʣʘʩʥʠʭ ʬʦʨʤ 

ʧʦʚʝʜʽʥʢʠ ʧʽʜ ʯʘʩ ʩʽʤʝʡʥʦʛʦ ʞʠʪʪʷ ʪʘ ʟʨʦʙʠʣʦ ʚʠʩ-

ʥʦʚʢʠ. 

ʆʪʞʝ, ʩʘʤʝ ʜʦʪʨʠʤʘʥʥʷ ʧʨʘʚʠʣ ʧʦʚʝʜʽʥʢʠ ʪʘ 

ʚʨʘʭʫʚʘʥʥʷ ʫʤʦʚʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ çʇʦʙʫʜʫʡ 

ʜʽʤè ʤʘʶʪʴ ʧʨʦʚʽʜʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʝ-

ʟʫʣʴʪʘʪʫ ʧʩʠʭʦʜʽʘʛʥʦʩʪʠʢʠ ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʬʦʨʤ 

ʧʦʚʝʜʽʥʢʠ.  

ɸʣʛʦʨʠʪʤ ʨʝʘʣʽʟʘʮʽʾ ʤʝʪʦʜʫ çʇʦʙʫʜʫʡ ʜʽʤè 

ʤʘʻ ʪʨʠ ʝʪʘʧʠ ʨʝʘʣʽʟʘʮʽʾ ï ʧʽʜʛʦʪʦʚʯʠʡ, ʦʩʥʦʚʥʠʡ ʪʘ 

ʟʘʢʣʶʯʥʠʡ. ʅʘ ʧʽʜʛʦʪʦʚʯʦʤʫ ʝʪʘʧʽ ʚʠʢʣʘʜʘʯ (ʧʩʠ-

ʭʦʣʦʛ, ʪʨʝʥʝʨ) ʧʽʜʛʦʪʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽ ʤʘʪʝʨʽʘʣʠ, ʷʢʽ 

ʟʥʘʜʦʙʣʷʪʴʩʷ ʧʽʜ ʯʘʩ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ. 

ʑʦʜʦ ʦʩʥʦʚʥʦʛʦ ʝʪʘʧʫ, ʪʦ ʩʣʽʜ ʟʥʘʯʠʪʠ, ʱʦ ʘʣ-

ʛʦʨʠʪʤ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ ʙʫʜʝ ʚʽʜʨʽʟʥʷʪʠʩʷ ʟʘʣʝʞʥʦ 

ʚʽʜ ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ. ʆʪʞʝ, ʱʦʜʦ ʦʩʥʦʚʥʦʛʦ 

ʝʪʘʧʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ çʇʦʙʫʜʫʡ ʜʽʤè ʧʽʜ ʯʘʩ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ (ʘʙʦ ʧʽʜ ʯʘʩ ʪʨʝʥʽʥʛʫ): 

ɯ. ɺʠʢʣʘʜʘʯ (ʪʨʝʥʝʨ) ʦʟʚʫʯʫʻ ʽʥʩʪʨʫʢʮʽʶ: 

çʋʩʽʤ ʫʯʘʩʥʠʢʘʤ ʥʝʦʙʭʽʜʥʦ ʙʫʜʝ ʦʙôʻʜʥʘʪʠʩʷ ʫ 

ʧʘʨʠ. ʂʦʞʥʘ ʧʘʨʘ ʙʫʜʝ ʩʠʤʚʦʣʽʟʫʚʘʪʠ ʧʦʜʨʫʞʞʷ. 

ʂʦʞʥʘ ʧʘʨʘ ʦʪʨʠʤʘʻ ʦʜʥʫ ʢʦʨʦʙʢʫ ʩʽʨʥʠʢʽʚ ʪʘ 

ʢʦʞʥʽʡ ʦʩʦʙʽ ʟ ʧʘʨʠ ʙʫʜʝ ʥʘʜʘʥʦ ʽʥʜʠʚʽʜʫʘʣʴʥʝ ʟʘʚ-

ʜʘʥʥʷ, ʷʢʝ ʥʝ ʤʦʞʥʘ ʥʽʢʦʤʫ ʨʦʟʛʦʣʦʰʫʚʘʪʠ ʜʦ ʪʠʭ 

ʧʽʨ, ʧʦʢʠ ʚʠʢʣʘʜʘʯ (ʪʨʝʥʝʨ) ʥʝ ʩʢʘʞʝ.è. 

ɯɯ. ʇʽʩʣʷ ʦʙôʻʜʥʘʥʥʷ ʧʘʨ ʚʠʢʣʘʜʘʯ (ʪʨʝʥʝʨ) 

ʦʟʚʫʯʫʻ ʪʘʢʫ ʽʥʩʪʨʫʢʮʽʶ: çɺʘʤ ʥʝʦʙʭʽʜʥʦ ʙʫʜʝ çʧʦ-

ʙʫʜʫʚʘʪʠ ʜʽʤè ʽʟ ʩʽʨʥʠʢʽʚ, ʯʽʪʢʦ ʜʦʪʨʠʤʫʶʯʠʩʴ ʪʦʛʦ 

ʟʘʚʜʘʥʥʷ, ʱʦ ʢʦʞʥʠʭ ʟ ʚʘʩ ʦʪʨʠʤʘʻ. ʅʘ ʚʠʢʦʥʘʥʥʷ 

ʟʘʚʜʘʥʥʷ ʚʘʤ ʥʘʜʘʻʪʴʩʷ 5-10 ʭʚʠʣʠʥ.è.  

ɯɯɯ. ɺʠʢʣʘʜʘʯ (ʪʨʝʥʝʨ) ʢʦʞʥʽʡ ʧʘʨʽ ʚʠʜʘʻ ʦʜʥʫ 

ʢʦʨʦʙʢʫ ʟ ʩʽʨʥʠʢʘʤʠ, ʘ ʢʦʞʥʽʡ ʦʩʦʙʽ ʟ ʧʘʨʠ, ï ʢʘʨ-

ʪʦʯʢʠ ʟ ʟʘʚʜʘʥʥʷʤ. ɿʘʚʜʘʥʥʷ ʜʣʷ ʧʘʨ: 

ʇʝʨʰʽʡ ʧʘʨʽ ʥʘʜʘʶʪʴʩʷ ʢʘʨʪʦʯʢʠ ʟ ʥʘʧʠʩʦʤ: 

çʇʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ ʧʨʠʡʤʘʪʠ ʘʢʪʠʚʥʫ 

ʫʯʘʩʪʴè ʪʘ çʏʘʩʪʢʦʚʦ ʫʭʠʣʷʪʠʩʷ ʚʽʜ ʚʠʢʦʥʘʥʥʷ ʟʘʚ-

ʜʘʥʥʷè.  

ɼʨʫʛʽʡ ʧʘʨʽ ï çʇʨʠʡʤʘʪʠ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʧʽʜ 

ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷè ʪʘ çʅʘʚôʷʟʫʚʘʪʠ ʚʣʘʩʥʫ 

ʪʦʯʢʫ ʟʦʨʫ ʪʘ ʥʝ ʫʨʘʭʦʚʫʚʘʪʠ ʙʘʞʘʥʥʷ ʽʥʰʦʛʦè.  

ʊʨʝʪʽʡ ʧʘʨʽ ï çʇʨʠʡʤʘʪʠ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʧʽʜ 

ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ ʪʘ ʟʘʡʤʘʪʠ ʛʦʣʦʚʥʫ ʨʦʣʴè 

ʪʘ çʇʦʚʥʽʩʪʶ ʧʽʜʢʦʨʷʪʠʩʷ ʚʢʘʟʽʚʢʘʤ ʽʥʰʦʛʦè.  

ʏʝʪʚʝʨʪʽʡ ʧʘʨʽ ï çʇʨʠʡʤʘʪʠ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʧʽʜ 

ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷè ʪʘ çʇʦʚʦʜʠʪʠʩʷ ʟʫʭʚʘʣʦ, 

ʝʛʦʾʩʪʠʯʥʦè. 

ʇôʷʪʽʡ ʧʘʨʽ ï çʇʨʠʡʤʘʪʠ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʧʽʜ 

ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷè ʪʘ çʇʦʚʥʽʩʪʶ ʫʭʠʣʠʪʠʩʷ 

ʚʽʜ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷè. 

ʐʦʩʪʽʡ ʧʘʨʽ ï çʇʨʠʡʤʘʪʠ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʧʽʜ 

ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷè ʪʘ çʆʙʨʘʞʘʪʠ ʽʥʰʦʛʦ ʧʽʜ 

ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷè. 

ɼʚʽ ʦʜʥʘʢʦʚʽ ʢʘʨʪʦʯʢʠ ʥʘʜʘʶʪʴʩʷ ʽʥʰʠʤ ʧʘ-

ʨʘʤ: 

ʉʴʦʤʽʡ ʧʘʨʽ ï çʇʨʠʡʤʘʪʠ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʧʽʜ 

ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷè.  

ɺʦʩʴʤʽʡ ʧʘʨʽ ï çʇʨʠʡʤʘʪʠ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʧʽʜ 

ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷè.  

ɼʝʚôʷʪʽʡ ʧʘʨʽ ï çʏʘʩʪʢʦʚʦ ʫʭʠʣʠʪʠʩʷ ʚʽʜ ʚʠʢʦ-

ʥʘʥʥʷ ʟʘʚʜʘʥʥʷè. 

ɼʝʩʷʪʽʡ ʧʘʨʽ ï çʅʘʚôʷʟʫʚʘʪʠ ʚʣʘʩʥʫ ʪʦʯʢʫ ʟʦʨʫ 

ʪʘ ʥʝ ʫʨʘʭʦʚʫʚʘʪʠ ʟ ʙʘʞʘʥʥʷ ʽʥʰʦʛʦè. 

ʆʜʠʥʘʜʮʷʪʽʡ ʧʘʨʽ ï çʆʙʨʘʞʘʪʠ ʽʥʰʦʛʦ ʧʽʜ ʯʘʩ 

ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷè. 

ɼʚʘʥʘʜʮʷʪʽʡ ʧʘʨʽ ï çʇʦʚʥʽʩʪʶ ʧʽʜʢʦʨʷʪʠʩʷ 

ʚʢʘʟʽʚʢʘʤ ʽʥʰʦʛʦè. 

ʆʜʥʽʡ ʦʩʦʙʽ ʟ ʛʨʫʧʠ ʫʯʘʩʥʠʢʽʚ ʥʘʜʘʻʪʴʩʷ ʪʘʢʝ 

ʟʘʚʜʘʥʥʷ: çɺʤʽʰʫʚʘʪʠʩʷ ʫ ʨʦʙʦʪʫ ʩʴʦʤʦʾ ʧʘʨʠ ʪʘ 

ʥʘʢʘʟʫʚʘʪʠ ʾʤ ʙʫʜʫʚʘʪʠ ʜʽʤ ʪʘʢ, ʷʢ ʚʦʥʘ ʩʢʘʞʝ ʘʙʦ 

ʧʦʢʘʞʝè. 

ʉʣʽʜ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʟʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ 

ʫʯʘʩʥʠʢʽʚ ʚʠʢʣʘʜʘʯ (ʪʨʝʥʝʨ) ʤʦʞʝ ʜʝʷʢʽ ʟ ʧʝʨʰʠʭ 

ʰʝʩʪʠ ʟʘʚʜʘʥʴ ʧʨʦʜʫʙʣʶʚʘʪʠ.  

ɯV. ʇʦ ʟʘʚʝʨʰʝʥʥʶ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʰʪʫʯʥʦ 

ʩʪʚʦʨʝʥʠʤʠ ʧʘʨʘʤʠ ʚʠʢʣʘʜʘʯ (ʪʨʝʥʝʨ): 

1. ʌʦʪʦʛʨʘʬʫʻ ʫʩʽ çʜʦʤʘ ʽʟ ʩʽʨʥʠʢʽʚè, ʱʦ ʙʫʣʠ 

ʧʦʙʫʜʦʚʘʥʽ ʢʦʞʥʦʶ çʧʘʨʦʶè ʪʘ ʧʝʨʝʥʦʩʠʪʴ ʬʦʪʦ-

ʛʨʘʬʽʾ ʥʘ ʢʦʤʧôʶʪʝʨ. 

2. ʇʽʜʢʨʝʩʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʦʪʨʠʤʘʥʥʷ ʧʨʘ-

ʚʠʣ ʧʦʚʝʜʽʥʢʠ ʧʽʜ ʯʘʩ ʦʙʛʦʚʦʨʝʥʥʷ (ʫʚʘʞʥʦ ʩʣʫʭʘʪʠ 

ʦʜʠʥ ʦʜʥʦʛʦ, ʥʝ ʧʝʨʝʙʠʚʘʪʠ ʦʜʠʥ ʦʜʥʦʛʦ, ʥʝ ʢʦʥ-

ʬʣʽʢʪʫʚʘʪʠ, ʥʝ ʢʦʨʠʪʠ ʦʜʠʥ ʦʜʥʦʛʦ). 

3. ʇʨʦʧʦʥʫʻ ʚʠʡʪʠ ʥʘ ʮʝʥʪʨ ʘʫʜʠʪʦʨʽʾ ʧʝʚʥʫ 

çʧʘʨʫè (ʬʦʪʦʛʨʘʬʽʷ çʛʦʪʦʚʦʛʦ ʜʦʤʫè ʜʝʤʦʥ-

ʩʪʨʫʻʪʴʩʷ ʥʘ ʝʢʨʘʥʽ). ʂʦʣʠ ʯʝʨʛʘ ʜʽʡʜʝ ʜʦ ʩʴʦʤʦʾ 

çʧʘʨʠè ʚʠʢʣʘʜʘʯ ʚʠʟʠʚʘʻ 3 ʫʯʘʩʥʠʢʽʚ.  

4. ʇʨʦʧʦʥʫʻ ʨʦʟʢʘʟʘʪʠ ʢʦʞʥʽʡ ʦʩʦʙʽ ʟ çʧʘʨʠè 

ʧʦ ʯʝʨʟʽ ʷʢ ʚʽʜʙʫʚʘʚʩʷ ʧʨʦʮʝʩ çʧʦʙʫʜʦʚʠ ʜʦʤʫè 

(ʚʠʩʣʫʭʘʪʠ ʪʨʝʙʘ ʦʙʦʭ). ʂʦʣʠ ʯʝʨʛʘ ʜʽʡʜʝ ʜʦ ʩʴʦʤʦʾ 

çʧʘʨʠè ʚʠʢʣʘʜʘʯ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦ ʯʝʨʟʽ ʚʠʩʣʦ-

ʚʠʪʠʩʷ ʪʨʴʦʤ ʫʯʘʩʥʠʢʘʤ.  

5. ɿʘʜʘʻ ʢʦʞʥʽʡ ʦʩʦʙʽ ʟ çʧʘʨʠè ʟʘʧʠʪʘʥʥʷ, ʷʢʽ 

ʦʛʦʣʶʶʪʴ ʬʦʨʤʠ ʧʦʚʝʜʽʥʢʠ. ʇʨʠʢʣʘʜʠ ʟʘʧʠ-

ʪʘʥʴ:çʗʢʽ ʪʨʫʜʥʦʱʽ ʚʠʥʠʢʘʣʠ ʧʽʜ ʯʘʩ ʧʦʙʫʜʦʚʠ 

ʜʦʤʫ?è, çʑʦ ʟʘʚʘʞʘʣʦ ʙʫʜʫʚʘʪʠ ʜʽʤ?è, çʗʢʽ ʝʤʦʮʽʾ 

ʚʠʥʠʢʘʣʠ ʧʽʜ ʯʘʩ ʧʦʙʫʜʦʚʠ ʜʦʤʫ?è, çʗʢʽ ʝʤʦʮʽʾ ʚʽʜ-

ʯʫʚʘʻʪʝ ʧʽʩʣʷ ʧʦʙʫʜʦʚʠ ʜʦʤʫ?è, çʗʢʝ ʚʘʰʝ ʩʪʘʚ-

ʣʝʥʥʷ ʜʦ ʧʦʙʫʜʦʚʘʥʦʛʦ ʜʦʤʫ?è, çʏʠ ʭʦʪʽʣʦʩʷ ʙʠ 

ʱʦʩʴ ʟʤʽʥʠʪʠ ʫ ʧʦʙʫʜʦʚʘʥʦʤʫ ʜʦʤʽ?è, çʗʢʽ ʚʠʩ-

ʥʦʚʢʠ ʤʦʞʥʘ ʟʨʦʙʠʪʠ?è ʪʘ ʽʥ. 

6. ɿʘʜʘʻ ʟʘʧʠʪʘʥʥʷ ʚʩʽʤ ʽʥʰʠʤ ʫʯʘʩʥʠʢʘʤ. ʇʨʠ-

ʢʣʘʜʠ ʟʘʧʠʪʘʥʴ: çʗʢʽ ʚʘʰʽ ʚʨʘʞʝʥʥʷ ʱʦʜʦ ʧʦʙʫʜʦ-

ʚʘʥʦʛʦ ʜʦʤʫ?è; çʗʢʽ ʝʤʦʮʽʾ ʫ ʚʘʩ ʚʠʢʣʠʢʘʻ ʜʽʤ?è, 

çʗʢ ʚʠ ʛʘʜʘʻʪʝ ʷʢʦʾ ʬʦʨʤʠ ʧʦʚʝʜʽʥʢʠ ʜʦʪʨʠʤʫʚʘ-

ʣʘʩʷ ʢʦʞʥʘ ʦʩʦʙʘ ʟ ʧʘʨʠ?è ʪʘ ʽʥ. 

7. ʇʽʩʣʷ ʚʠʩʣʦʚʣʶʚʘʥʴ ʫʩʽʭ ʙʘʞʘʶʯʠʭ ʫʯʘʩ-

ʥʠʢʽʚ ʛʨʫʧʠ, ʧʨʦʧʦʥʫʻ ʢʦʞʥʽʡ ʦʩʦʙʽ ʟ çʧʘʨʠè ʟʘʯʠ-

ʪʘʪʠ ʟʘʚʜʘʥʥʷ, ʷʢʝ ʚʦʥʘ ʦʪʨʠʤʘʣʘ ʚʽʜ ʚʠʢʣʘʜʘʯʘ 

(ʪʨʝʥʝʨʘ). 

8. ʇʨʦʧʦʥʫʻ ʫʯʘʩʥʠʢʘʤ ʚʠʩʣʦʚʠʪʠ ʩʚʦʾ ʤʽʨʢʫ-

ʚʘʥʥʷ ʱʦʜʦ ʥʝʜʦʣʽʢʽʚ ʪʘ ʧʦʟʠʪʠʚʥʠʭ ʤʦʤʝʥʪʽʚ ʬʦʨʤ 

ʧʦʚʝʜʽʥʢʠ ʢʦʞʥʦʾ ʦʩʦʙʠ ʟ çʧʘʨʠè.  

ʇʽʜʧʫʥʢʪʠ 3-8 ʧʦʚʪʦʨʶʶʪʴʩʷ ʩʪʽʣʴʢʠ ʨʘʟʽʚ, 

ʩʢʽʣʴʢʠ ʻ çʧʘʨè.  

V. ɺʠʢʣʘʜʘʯ (ʪʨʝʥʝʨ), ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʫʩʽʭ 

ʧʨʝʟʝʥʪʘʮʽʡ çʧʘʨè, ʧʨʦʧʦʥʫʻ ʫʩʽʤ ʫʯʘʩʥʠʢʘʤ ʟʨʦ-

ʙʠʪʠ ʟʘʛʘʣʴʥʽ ʚʠʩʥʦʚʢʠ. ʋʩʽ ʚʠʩʥʦʚʢʠ ʚʽʥ ʬʽʢʩʫʻ ʥʘ 

ʜʦʰʮʽ.  
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ʅʘ ʟʘʢʣʶʯʥʦʤʫ ʝʪʘʧʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ 

çʇʦʙʫʜʫʡ ʜʽʤè ʚʠʢʣʘʜʘʯ (ʪʨʝʥʝʨ) ʫʟʘʛʘʣʴʥʶʻ ʫʩʽ 

ʚʠʩʥʦʚʢʠ ʪʘ ʨʦʙʠʪʴ ʚʣʘʩʥʽ (ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʝʚʥʽ 

ʧʨʠʩʣʽʚôʷ ʪʘ ʜʝʤʦʥʩʪʨʫʶʯʠ ʾʭ ʥʘ ʝʢʨʘʥʽ). ʇʨʠʢʣʘʜʠ 

ʧʨʠʩʣʽʚôʾʚ: çʂʫʻʰ ʟʘʣʽʟʦ ï ʥʝ ʰʢʦʜʫʡ ʚʫʛʽʣʣʷ, ʨʦ-

ʩʪʠʰ ʩʠʥʘ ï ʥʝ ʰʢʦʜʫʡ ʾʞʽè, çʑʦ ʢʦʨʠʩʥʦ ʦʜʥʦʤʫ, 

ʪʦ ʰʢʽʜʣʠʚʦ ʽʥʰʦʤʫè, çɹʫʜʫʶʯʠ ʩʽʤʝʡʥʝ ʞʠʪʪʷ ï 

ʚʥʝʩʦʢ ʢʦʞʥʦʛʦ ʧʦʚʠʥʝʥ ʙʫʪʠ ʨʽʚʥʦʮʽʥʥʠʤè, çʃʶ-

ʙʠʰ ʙʨʘʪʠ, ʫʤʽʡ ʽ ʩʘʤ ʜʘʚʘʪʠè, çɼʝ ʜʚʦʻ, ʪʘʤ ʪʨʝʪʽʡ 

ï ʟʘʡʚʠʡè, çʋ ʚʽʜʥʦʩʠʥʠ ʜʚʦʭ ʥʝ ʧʦʚʠʥʥʽ ʚʣʘʟʠʪʠ 

ʽʥʰʽè, çʂʨʘʱʝ ʩʚʦʻ ʧʦʙʝʨʝʛʪʠ, ʥʽʞ ʯʫʞʝ ʧʨʦʞʠʪʠè, 

çʋ ʩʽʤ'ʾ ʥʝʦʙʭʽʜʥʽ ʢʦʤʧʨʦʤʽʩʠè, çʋ ʢʦʞʥʦʛʦ ʩʚʦʷ 

ʧʨʘʚʜʘè, çʊʽʣʴʢʠ ʪʦʜʽ ʣʝʛʢʦ ʞʠʪʠ ʟ ʣʶʜʠʥʦʶ, ʢʦʣʠ 

ʥʝ ʚʚʘʞʘʻʰ ʥʽ ʩʝʙʝ ʚʠʱʝ, ʯʠ ʢʨʘʱʝ ʡʦʛʦ, ʘ ʥʽ ʡʦʛʦ 

ʚʠʱʝ ʽ ʢʨʘʱʝ ʩʝʙʝè, çʑʦ ʥʝ ʧʽʜ ʩʠʣʫ ʦʜʥʦʤʫ, ʪʦ 

ʟʨʦʙʣʷʪʴ ʜʚʦʻè, çʊʠʤ ʩʠʣʴʥʽʰʝ ʽ ʤʽʮʥʽʰʝ ʩʽʤ'ʷ, ʯʠʤ 

ʙʽʣʴʰʝ ʚ ʥʝʾ ʚʢʣʘʜʝʥʦ ʩʧʽʣʴʥʦʾ ʧʨʘʮʽè, çʉʽʤ'ʷ ʤʽʮʥʘ 

ʣʘʜʦʤè, çʉʽʤ'ʷ ʚ ʢʫʧʽ ï ʥʝ ʩʪʨʘʰʥʘ ʽ ʭʤʘʨʘè, çʉʽʤ'ʷ 

ʤʽʮʥʘ, ʢʦʣʠ ʥʘʜ ʥʝʶ ʜʘʭ ʦʜʠʥè, çʆʜʥʘ ʙʜʞʦʣʘ ʤʝʜʫ 

ʥʝ ʥʘʥʦʩʠʪʴè, çɹʝʟ ʭʘʟʷʾʥʘ ʧʣʘʯʝ ʜʚʽʨ, ʘ ʙʝʟ ʭʘʟʷʡʢʠ 

ï ʭʘʪʘè, çʋ ʧʦʛʘʥʦʛʦ ʪʘ ʥʝʜʦʙʨʦʛʦ ʯʦʣʦʚʽʢʘ ʞʽʥʢʘ 

ʟʘʚʞʜʠ ʥʝʨʦʟʫʤʥʘè ʪʘ ʽʥ. 

ʆʪʞʝ, ʧʨʘʢʪʠʢʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ çʇʦʙʫ-

ʜʫʡ ʜʽʤè ʧʽʜ ʯʘʩ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ (ʧʽʜ ʯʘʩ 

ʪʨʝʥʽʥʛʫ), ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʚʽʥ ʻ ʥʘʜʽʡʥʠʤ ʧʩʠ-

ʭʦʜʽʘʛʥʦʩʪʠʯʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ. ɿʘʚʜʷʢʠ ʮʴʦʛʦ ʤʝ-

ʪʦʜʫ ʧʨʠʙʣʠʟʥʦ 58 % ʦʩʽʙ (ʟ 837) ʫʩʚʽʜʦʤʠʣʠ ʚʣʘʩʥʽ 

ʧʦʤʠʣʢʠ; 42 % ï ʥʝ ʚʠʷʚʠʣʠ ʜʝʩʪʨʫʢʮʽʡ ʫ ʚʣʘʩʥʽʡ 

ʬʦʨʤʽ ʧʦʚʝʜʽʥʢʠ. ʉʣʽʜ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʟʘʟʥʘʯʝʥʠʡ 

ʤʝʪʦʜ ʜʫʞʝ ʜʦʙʨʝ ʟʘʨʝʢʦʤʝʥʜʫʚʘʚ ʩʝʙʝ ʧʽʜ ʯʘʩ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʪʘʢ ʷʢ ʚʽʥ ʩʧʨʠʷʻ ʩʘʤʦʫʩʚʽʜʦʤ-

ʣʝʥʥʶ ʦʩʦʙʠ ʩʝʙʝ, ʩʚʦʛʦ ʤʽʩʮʷ ʫ ʩʽʤôʾ, ʥʘʩʣʽʜʢʽʚ 

ʚʣʘʩʥʠʭ ʚʯʠʥʢʽʚ, ʧʦʤʠʣʦʢ. ʊʦʤʫ, ʟʘʧʨʦʚʘʜʞʝʥʥʷ 

ʡʦʛʦ ʫ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʻ ʚʘʞʣʠʚʦʶ ʫʤʦʚʦʶ ʩʽʤʝʡ-

ʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʤʦʣʦʜʽ.  

ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʟ ʧʦʜʨʫʞʞʷʤ ʥʘʤʠ ʙʫʣʦ ʚʩʪʘ-

ʥʦʚʣʝʥʦ, ʱʦ ʫ 87 ʩʽʤʝʡʥʠʭ ʧʘʨ ʥʘʷʚʥʽ ʪʘʢʽ ʜʽʘʜʠ 

ʬʦʨʤ ʧʦʚʝʜʽʥʢʠ ʧʽʜ ʯʘʩ ʩʽʤʝʡʥʦʛʦ ʞʠʪʪʷ: 

- çʜʦʤʽʥʫʚʘʥʥʷ ï ʜʦʤʽʥʫʚʘʥʥʷè (7 ʧʘʨ (8 %)); 

- çʜʦʤʽʥʫʚʘʥʥʷ ï ʧʦʚʥʘ ʧʽʜʧʦʨʷʜʢʦʚʘʥʽʩʪʴè 

(11 ʧʘʨ (13 %)); 

- çʜʦʤʽʥʫʚʘʥʥʷ ï ʫʩʚʽʜʦʤʣʝʥʝ ʚʠʤʫʰʝʥʝ 

ʧʨʠʩʪʦʩʫʚʘʥʥʷè (20 ʧʘʨ (23 %)); 

- çʜʦʤʽʥʫʚʘʥʥʷ ï ʞʝʨʪʦʚʥʽʩʪʴè (8 ʧʘʨ (9 %)); 

- çʜʦʤʽʥʫʚʘʥʥʷ ï ʫʥʠʢʥʝʥʥʷè (5 ʧʘʨʠ (6%)); 

- çʘʛʨʝʩʦʨ ï ʞʝʨʪʚʘè (9 ʧʘʨ (10 %)); 

- çʚʠʤʫʰʝʥʝ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ï ʚʠʤʫʰʝʥʝ 

ʧʨʠʩʪʦʩʫʚʘʥʥʷè (10 ʧʘʨ (9 %)); 

- çʞʝʨʪʦʚʥʽʩʪʴ ï ʞʝʨʪʦʚʥʽʩʪʴè (4 ʧʘʨʠ (5%)); 

- çʫʥʠʢʥʝʥʥʷ ï ʫʥʠʢʥʝʥʥʷè (3 ʧʘʨʠ (3%));  

- çʧʘʨʪʥʝʨʩʪʚʦ ï ʧʘʨʪʥʝʨʩʪʚʦè (4 ʧʘʨʠ (5%)); 

- çʘʣʴʪʨʫʾʟʤ ï ʙʝʨʫʯʠʡè (6 ʧʘʨ (7 %)). 

ʇʦʜʨʫʞʞʷʤ ʙʫʚ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʤʝʪʦʜ çʇʦ-

ʙʫʜʫʡ ʜʽʤè. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʘʣʛʦʨʠʪʤ ʨʝʘʣʽʟʘʮʽʾ 

ʤʝʪʦʜʫ ʧʽʜ ʯʘʩ ʛʨʫʧʦʚʦʾ ʧʩʠʭʦʢʦʨʝʢʮʽʡʥʦʾ ʨʦʙʦʪʠ ʟ 

ʦʜʥʽʻʶ ʩʽʤôʻʶ ʘʙʦ ʩʽʤôʷʤʠ ʦʩʦʙʣʠʚʦ ʥʝ 

ʚʜ̔ʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʛʦ ʘʣʛʦʨʠʪʤʫ, ʦʢʨʽʤ 

ʪʦʛʦ ʱʦ ʦʩʦʙʘʤ ʥʝ ʪʨʝʙʘ ʦʙôʻʜʥʫʚʘʪʠʩʷ ʫ ʧʘʨʠ ʪʘ 

ʚʦʥʠ ʥʝ ʦʪʨʠʤʫʚʘʣʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʟʘʚʜʘʥʥʷ.  

ʆʜʥʘʢ, ʭʦʪʽʣʦʩʷ ʙʠ ʘʢʮʝʥʪʫʚʘʪʠ ʫʚʘʛʫ ʥʘ ʪʦʤʫ, 

ʱʦ ʫ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʟ ʩʽʤôʻʶ (ʧʽʜ ʯʘʩ ʦʙʛʦʚʦʨʝʥʥʷ), 

ʧʩʠʭʦʣʦʛʫ ʥʝʦʙʭʽʜʥʦ ʟʘʜʘʚʘʪʠ ʟʘʧʠʪʘʥʥʷ ʷʢʽ ʙʫʣʠ 

ʙʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʫʩʽ ʩʬʝʨʠ ʦʩʦʙʠ (ʢʦʛʥʽʪʠʚʥʫ, 

ʝʤʦʮʽʡʥʫ, ʤʦʪʠʚʘʮʽʡʥʫ ʪʘ ʦʧʝʨʘʮʽʦʥʘʣʴʥʫ). ʅʘʚʝ-

ʜʝʤʦ ʧʨʠʢʣʘʜʠ ʪʘʢʠʭ ʟʘʧʠʪʘʥʴ, ʱʦ ʩʧʨʷʤʦʚʘʥʽ ʥʘ:  

1) ʢʦʛʥʽʪʠʚʥʫ ʩʬʝʨʫ ʦʩʦʙʠ: çʑʦ ʚʠ ʫʩʚʽʜʦʤʠʣʠ 

ʜʣʷ ʩʝʙʝ ʧʽʜ ʯʘʩ ʧʦʙʫʜʦʚʠ ʜʦʤʫ?è, çɺʠʟʥʘʯʪʝ, ʷʢʽ 

ʩʘʤʝ ʧʨʦʙʣʝʤʥʽ ʧʠʪʘʥʥʷ ʫ ʩʽʤʝʡʥʠʭ ʩʪʦʩʫʥʢʘʭ ʦʛʦ-

ʣʠʣʠʩʷ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ?è, çʏʠ ʫʩʚʽʜʦʤ-

ʣʶʻʪʝ ʚʠ ʧʦʤʠʣʢʦʚʽʩʪʴ ʚʣʘʩʥʦʾ ʬʦʨʤʽ ʧʦʚʝʜʽʥʢʠ?è, 

çʑʦ ʩʘʤʝ ʪʨʝʙʘ ʟʨʦʙʠʪʠ, ʜʣʷ ʪʦʛʦ ʱʦʙʠ ʟʙʝʨʝʛʪʠ 

ʩʽʤ'ʶ?è ʪʘ ʽʥ.;  

2) ʝʤʦʮʽʡʥʫ ʩʬʝʨʫ ʦʩʦʙʠ: çʗʢʝ ʚʘʰʝ ʩʪʘʚʣʝʥʥʷ 

ʜʦ ʧʦʙʫʜʦʚʘʥʦʛʦ ʜʦʤʫ?è, çʑʦ ʚʠ ʚʽʜʯʫʚʘʣʠ ʢʦʣʠ 

ʚʽʜʙʫʚʘʚʩʷ ʧʨʦʮʝʩ ʧʦʙʫʜʦʚʠ ʜʦʤʫ?è, çʗʢʽ ʝʤʦʮʽʾ 

ʚʠʥʠʢʘʣʠ ʧʽʜ ʯʘʩ ʧʦʙʫʜʦʚʠ ʜʦʤʫ?è, çʗʢʽ ʝʤʦʮʽʾ ʥʘ-

ʷʚʥʽ ʪʝʧʝʨ, ʧʽʩʣʷ ʧʦʙʫʜʦʚʠ ʜʦʤʫ?è ʪʘ ʽʥ.; 3 

3) ʤʦʪʠʚʘʮʽʡʥʫ ʩʬʝʨʫ ʦʩʦʙʠ: çʑʦ ʙʠ ʚʠ ʭʦʪʽʣʠ 

ʟʤʽʥʠʪʠ ʫ ʧʦʙʫʜʦʚʘʥʦʤʫ ʜʦʤʽ?è, çʑʦ ʭʦʪʽʣʠ 

ʟʤʽʥʠʪʠ ʫ ʩʽʤʝʡʥʠʭ ʩʪʦʩʫʥʢʘʭ?è, çʑʦ ʙʠ ʚʠ ʭʦʪʽʣʠ 

ʟʤʽʥʠʪʠ ʫ ʚʣʘʩʥʽʡ ʧʦʚʝʜʽʥʮʽ?è ʪʘ ʽʥ.;  

4) ʦʧʝʨʘʮʽʦʥʘʣʴʥʫ ʩʬʝʨʫ ʦʩʦʙʠ: çʗʢ ʚʽʜʙʫʚʘʚʩʷ 

ʧʨʦʮʝʩ ʧʦʙʫʜʦʚʠ ʜʦʤʫ?è, çʑʦ ʟʘʚʘʞʘʣʦ ʙʫʜʫʚʘʪʠ 

ʜʽʤ?è, çʗʢʽ ʚʠʩʥʦʚʢʠ ʤʦʞʥʘ ʟʨʦʙʠʪʠ?è ʪʘ ʽʥ. 

ʉʘʤʝ, ʩʧʨʷʤʫʚʘʥʥʷ ʟʘʧʠʪʘʥʴ ʥʘ ʫʩʽ ʮʽ ʩʬʝʨʠ 

ʦʩʦʙʠʩʪʦʩʪʽ ʜʦʟʚʦʣʷʪʴ ʾʡ ʚʠʟʥʘʯʠʪʠ ʚʣʘʩʥʽ ʧʦʤʠ-

ʣʢʠ, ʫʩʚʽʜʦʤʠʪʠ ʾʭ, ʟʨʦʟʫʤʽʪʠ ʧʦʟʠʮʽʶ ʽʥʰʦʛʦ, ʩʧʣʘ-

ʥʫʚʘʪʠ ʚʣʘʩʥʝ ʢʦʨʝʛʫʚʘʥʥʷ ʬʦʨʤ ʧʦʚʝʜʽʥʢʠ ʪʘ ʨʝ-

ʘʣʽʟʫʚʘʪʠ ʧʨʦʛʨʘʤʫ ʦʩʦʙʠʩʪʽʩʥʠʭ ʟʤʽʥ. 

ʆʪʞʝ, ʫ ʧʨʦʮʝʩʽ ʨʝʘʣʽʟʘʮʽʾ ʤʝʪʦʜʫ çʇʦʙʫʜʫʡ 

ʜʤ̔è ʧʽʜ ʯʘʩ ʛʨʫʧʦʚʦʾ ʧʩʠʭʦʢʦʨʝʢʮʽʡʥʦʾ ʨʦʙʦʪʠ ʟ 

ʩʽʤôʷʤʠ ʪʘ ʦʜʥʽʻʶ ʩʽʤôʻʶ, ʥʘʤʠ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ 9 ʧʘʨ (10 %) ï ʥʝ ʦʛʦʣʠʣʠ ʧʨʦʙʣʝʤʫ, ʷʢʘ ʥʘʷʚʥʘ 

ʫ ʾʭ ʩʽʤʝʡʥʠʭ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʘʭ (ʜʽʘʜʠ: çʘʛʨʝʩʦʨ ï 

ʞʝʨʪʚʘè); 7 ʧʘʨ (8 %) ï ʨʦʟʧʦʯʘʣʠ ʢʦʥʬʣʽʢʪʫʚʘʪʠ 

(ʜʽʘʜʠ: çʜʦʤʽʥʫʚʘʥʥʷ ï ʜʦʤʽʥʫʚʘʥʥʷè); 7 ʧʘʨ (8%) ï 

ʫʥʠʢʘʣʠ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʚʣʘʩʥʽ ʚʯʠʥʢʠ (ʜʽʘʜʠ: 

çʫʥʠʢʥʝʥʥʷ ï ʫʥʠʢʥʝʥʥʷè ʪʘ çʞʝʨʪʦʚʥʽʩʪʴ ï ʞʝʨ-

ʪʦʚʥʽʩʪʴè).  

ɯʥʰʽ ʧʘʨʠ ʟ ʜʽʘʜʘʤʠ: çʜʦʤʽʥʫʚʘʥʥʷ ï ʧʦʚʥʘ 

ʧʽʜʧʦʨʷʜʢʦʚʘʥʽʩʪʴè, çʜʦʤʽʥʫʚʘʥʥʷ ï ʫʩʚʽʜʦʤʣʝʥʝ 

ʚʠʤʫʰʝʥʝ ʧʨʠʩʪʦʩʫʚʘʥʥʷè, çʜʦʤʽʥʫʚʘʥʥʷ ï 

ʞʝʨʪʚʘè, çʜʦʤʽʥʫʚʘʥʥʷ ï ʫʥʠʢʥʝʥʥʷè, çʚʠʤʫʰʝʥʝ 

ʧʨʠʩʪʦʩʫʚʘʥʥʷ ï ʚʠʤʫʰʝʥʝ ʧʨʠʩʪʦʩʫʚʘʥʥʷè, çʘʣʴ-

ʪʨʫʾʟʤ ï ʙʝʨʫʯʠʡè ʪʘ çʧʘʨʪʥʝʨʩʪʚʦ ï ʧʘʨʪʥʝʨʩʪʚʦè, 

ï ʟʙʝʨʝʛʣʠ ʩʚʦʾ ʩʽʤôʾ, ʫʩʚʽʜʦʤʠʚʰʠ ʥʘʩʣʽʜʢʠ ʚʣʘʩʥʦʾ 

ʜʝʩʪʨʫʢʪʠʚʥʦʾ ʬʦʨʤʠ ʧʦʚʝʜʽʥʢʠ ʧʽʜ ʯʘʩ ʩʽʤʝʡʥʦʛʦ 

ʞʠʪʪʷ. 

ʉʣʽʜ ʪʘʢʦʞ ʚʢʘʟʘʪʠ, ʱʦ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʟ 

ʩʽʤôʷʤʠ ʢʦʞʥʘ ʦʩʦʙʘ ʟ ʧʘʨʠ ʧʦʚʦʜʠʣʘ ʩʝʙʝ ʧʦ-

ʨʽʟʥʦʤʫ. ʊʘʢ, 12 % ʦʩʽʙ ʚʽʜʨʽʟʥʷʣʠʩʷ ʨʠʛʽʜʥʽʩʪʶ ʤʠ-

ʩʣʝʥʥʷ ʪʘ ʥʝʟʜʘʪʥʽʩʪʶ ʟʤʽʥʶʚʘʪʠ ʚʣʘʩʥʫ ʪʦʯʢʫ ʟʦʨʫ 

ʪʘ ʬʦʨʤʫ ʧʦʚʝʜʽʥʢʠ; 10 % ï ʚʽʜʨʽʟʥʷʣʠʩʷ ʚʢʨʘʡ ʚʠ-

ʩʦʢʠʤ ʝʛʦʮʝʥʪʨʠʟʤʦʤ; 8% ï ʥʝ ʙʘʞʘʣʠ ʨʦʟʢʨʠʚʘ-

ʪʠʩʷ; 6 % ï ʥʝ ʫʩʚʽʜʦʤʠʣʠ ʥʘʷʚʥʽʩʪʴ ʜʝʩʪʨʫʢʮʽʡ ʫ 

ʚʣʘʩʥʽʡ ʬʦʨʤʽ ʧʦʚʝʜʽʥʢʠ; 2% ï ʜʝʤʦʥʩʪʨʫʚʘʣʠ ʥʝ 

ʚʣʘʩʪʠʚʫ ʾʤ ʬʦʨʤʫ ʧʦʚʝʜʽʥʢʠ, ʪʦʙʪʦ ʚʽʜʽʛʨʘʚʘʣʠ 

ʨʦʣʴ çʛʘʨʥʦʛʦè; 62 % ï ʫʩʚʽʜʦʤʠʣʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦ-

ʨʝʛʫʚʘʥʥʷ ʚʣʘʩʥʠʭ ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʬʦʨʤ ʧʦʚʝʜʽʥʢʠ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʝʪʦʜ çʇʦʙʫʜʫʡ ʜʽʤè ʻ ʥʘʜʽʡʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ, ʷʢʠʡ ʩʧʨʠʷʻ ʦʩʦʙʠʩʪʽʩʥʦʤʫ ʫʩʚʽʜʦʤ-

ʣʝʥʥʶ ʥʝʦʙʭʽʜʥʦʩʪʽ ʢʦʨʝʛʫʚʘʥʥʷ ʚʣʘʩʥʠʭ ʜʝʩʪʨʫʢ-

ʪʠʚʥʠʭ ʬʦʨʤ ʧʦʚʝʜʽʥʢʠ ʧʽʜ ʯʘʩ ʩʽʤʝʡʥʦʛʦ ʞʠʪʪʷ.  

ɺʠʩʥʦʚʢʠ.  

1. ʇʝʨʝʚʘʛʘʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʻ ʪʝ ʱʦ ʚʽʥ 

ʩʧʨʠʷʻ: ʧʩʠʭʦʜʽʘʛʥʦʩʪʠʮʽ ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʧʝʚʥʠʭ 
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ʬʦʨʤ ʧʦʚʝʜʽʥʢʠ ʦʩʦʙʠ ʧʽʜ ʯʘʩ ʩʽʤʝʡʥʦʛʦ ʞʠʪʪʷ; 

ʥʘʦʯʥʦʩʪʽ ʩʧʨʠʡʥʷʪʪʷ ʥʘʷʚʥʦʾ ʩʽʤʝʡʥʦʾ ʧʨʦʙʣʝʤʠ; 

ʚʩʪʘʥʦʚʣʝʥʥʶ ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥ ʩʽʤʝʡʥʦʛʦ ʢʦʥ-

ʬʣʽʢʪʫ; ʩʘʤʦʫʩʚʽʜʦʤʣʝʥʥʶ ʚʣʘʩʥʠʭ ʜʝʩʪʨʫʢʪʠʚʥʠʭ 

ʫʩʪʘʥʦʚʦʢ, ʧʦʤʠʣʦʢ ʪʘ ʬʦʨʤ ʧʦʚʝʜʽʥʢʠ; ʢʦʨʠʛʫ-

ʚʘʥʥʶ ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʱʦʜʦ ʩʽʤʝʡʥʦʛʦ 

ʞʠʪʪʷ ʪʘ ʞʠʪʪʻʜʽʷʣʴʥʽʩʥʠʭ ʫʩʪʘʥʦʚʦʢ ʱʦʜʦ 

ʚʥʫʪʨʽʰʥʴʦʩʽʤʝʡʥʠʭ ʚʟʘʻʤʠʥ; ʚʠʥʘʡʜʝʥʥʶ 

ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʭ ʽ ʥʦʚʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ 

ʨʽʰʝʥʴ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʩʽʤʝʡʥʠʭ ʢʦʥʬʣʽʢʪʽʚ. ʆʯʽʢʫ-

ʚʘʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʽʜ ʧʨʦʮʝʩʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝ-

ʪʦʜʫ çʇʦʙʫʜʫʡ ʜʽʤè ʻ ʪʝ, ʱʦ ʚʽʥ ʩʧʨʠʷʪʠʤʝ ʟʤʝʥ-

ʰʝʥʥʶ ʢʽʣʴʢʦʩʪʽ ʨʦʟʣʫʯʝʥʴ.  

2. ɸʧʨʦʙʦʚʘʥʠʡ ʧʨʦʪʷʛʦʤ 2015-2018 ʨʦʢʽʚ ʘʚ-

ʪʦʨʩʴʢʠʡ ʤʝʪʦʜ çʇʦʙʫʜʫʡ ʜʽʤè ʻ ʥʘʜʽʡʥʠʤ ʪʘ 

ʚʘʣʽʜʥʠʤ ʧʩʠʭʦʜʽʘʛʥʦʩʪʠʯʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ. ʁʦʛʦ 

ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʽʜ ʯʘʩ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦ-

ʮʝʩʫ ʪʘ ʧʽʜ ʯʘʩ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ.  

3. ʈʦʟʢʨʠʪʠʡ ʟʤʽʩʪ ʟʘʛʘʣʴʥʦʪʝʦʨʝʪʠʯʥʠʭ ʧʦʣʦ-

ʞʝʥʴ ʤʝʪʦʜʫ çʇʦʙʫʜʫʡ ʜʽʤ (ʪʦʙʪʦ ʡʦʛʦ ʤʝʪʘ, ʟʘʚ-

ʜʘʥʥʷ, ʧʨʘʚʠʣʘ ʪʘ ʫʤʦʚʠ), ʘ ʪʘʢʦʞ ʘʣʛʦʨʠʪʤ ʡʦʛʦ ʨʝ-

ʘʣʽʟʘʮʽʾ ʧʽʜ ʯʘʩ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʧʩʠʭʦʣʦʛʽʯ-

ʥʦʛʦ ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ ï ʜʦʧʦʚʥʠʪʴ ʧʩʠʭʦʣʦʛʽʯʥʠʡ 

ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ çʄʝʪʦʜʠʯʥʦʾ ʩʢʘʨʙʥʠʯʢʠ ʧʩʠʭʦ-

ʣʦʛʘè. 
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Abstract 

The article presents theoretical data on the peculiarities of dependent behavior of patients with alcoholism; 

describes psychotherapeutic methods of working with alcohol-dependent people; describes the Alcoholics Anon-

ymous program; the experience of its use and the comparative results of the diagnosis of patients at a drug treat-

ment clinic participating in the 12-step rehabilitation program and group psychodynamic therapy are analyzed. 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʟʘʚʠʩʠʤʦʛʦ ʧʦʚʝʜʝʥʠʷ ʙʦʣʴʥʳʭ ʘʣʢʦ-

ʛʦʣʠʟʤʦʤ; ʦʧʠʩʳʚʘʶʪʩʷ ʧʩʠʭʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʨʘʙʦʪʳ ʩ ʘʣʢʦʛʦʣʴʥʦ-ʟʘʚʠʩʠʤʳʤʠ ʣʶʜʴʤʠ; ʜʘʝʪʩʷ 

ʦʧʠʩʘʥʠʝ ʧʨʦʛʨʘʤʤʳ çɸʥʦʥʠʤʥʳʝ ɸʣʢʦʛʦʣʠʢʠè; ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʦʧʳʪ ʝʝ ʧʨʠʤʝʥʝʥʠʷ ʠ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʨʝ-

ʟʫʣʴʪʘʪʳ ʜʠʘʛʥʦʩʪʠʢʠ ʧʘʮʠʝʥʪʦʚ ʥʘʨʢʦʣʦʛʠʯʝʩʢʦʡ ʢʣʠʥʠʢʠ, ʧʨʠʥʠʤʘʶʱʠʝ ʫʯʘʩʪʠʝ ʚ ʧʨʦʛʨʘʤʤʝ ʨʝʘʙʠʣʠ-

ʪʘʮʠʠ ç12 ʰʘʛʦʚè ʠ ʛʨʫʧʧʦʚʦʡ ʧʩʠʭʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ.  

 

Keywords: alcoholism, alcohol, addiction, anonymous alcoholics, psychotherapy, addiction, addiction, ego-

centricity, protective behavior. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʣʢʦʛʦʣʠʟʤ, ʘʣʢʦʛʦʣʴ, ʟʘʚʠʩʠʤʦʩʪʴ, ʘʥʦʥʠʤʥʳʝ ʘʣʢʦʛʦʣʠʢʠ, ʧʩʠʭʦʪʝʨʘʧʠʷ, ʘʜʜʠʢ-

ʮʠʷ, ʘʜʜʠʢʪʠʚʥʦʩʪʴ, ʵʛʦʮʝʥʪʨʠʯʥʦʩʪʴ, ʟʘʱʠʪʥʦʝ ʧʦʚʝʜʝʥʠʝ.  

 

ɺ ʈʦʩʩʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʘʣʢʦʛʦʣʠʟʤʘ ʫʞʝ 

ʜʘʚʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʢʘʢ ʫʛʨʦʟʘ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ ʠ ʟʜʦʨʦʚʴʶ ʥʘʩʝʣʝʥʠʷ. ʉʝʛʦ-

ʜʥʷ ʥʠ ʫ ʢʦʛʦ ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʝ, ʯʪʦ ʧʨʦʙʣʝʤʘ 

ʘʣʢʦʛʦʣʠʟʤʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʟʥʘʯʠʤʳʭ ʠ 

ʦʩʪʨʳʭ. ʏʠʩʣʝʥʥʦʩʪʴ ʦʬʠʮʠʘʣʴʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ-

ʥʳʭ ʧʘʮʠʝʥʪʦʚ ʩ ʘʣʢʦʛʦʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ ʚ 

ʥʘʰʝʡ ʩʪʨʘʥʝ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʧʨʝʚʳʰʘʝʪ 2,5 

ʤʣʥ. ʯʝʣ.  

ʃʝʯʝʥʠʝʤ ʣʠʮ ʩ ʘʣʢʦʛʦʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ ʚ 

ʈʦʩʩʠʠ ʚ ʦʩʥʦʚʥʦʤ ʟʘʥʠʤʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʩʠʭʠʘʪ-

ʨʠʯʝʩʢʠʝ ʠ ʥʘʨʢʦʣʦʛʠʯʝʩʢʠʝ ʣʝʯʝʙʥʳʝ ʦʨʛʘʥʠʟʘ-

ʮʠʠ. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʨʠ ʵʪʦʤ 

ʢʦʥʮʝʥʪʨʠʨʫʝʪʩʷ ʥʘ ʩʥʠʞʝʥʠʠ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʷʚ-

ʣʝʥʠʡ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʩʦʚʨʝʤʝʥ-

ʥʦʡ ʥʘʫʯʥʦʡ ʠ ʧʫʙʣʠʮʠʩʪʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʦʪʤʝ-

ʯʘʝʪʩʷ, ʯʪʦ ʜʣʷ ʫʩʧʝʰʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʵʪʦʡ 

ʛʨʫʧʧʳ ʧʘʮʠʝʥʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʝ 
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ʧʩʠʭʦʪʝʨʘʧʝʚʪʠʯʝʩʢʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ, ʧʦʟʚʦʣʷʶ-

ʱʝʝ ʧʨʦʨʘʙʦʪʘʪʴ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʯʠʥʳ ʬʦʨʤʠ-

ʨʦʚʘʥʠʷ ʟʘʚʠʩʠʤʦʛʦ ʧʦʚʝʜʝʥʠʷ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ 

ʩʝʛʦʜʥʷ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʠʟʫ-

ʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʛʨʫʧʧʦ-

ʚʦʡ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʠ ʧʩʠʭʦʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʨʘ-

ʙʦʪʳ ʧʨʠ ʣʝʯʝʥʠʠ ʘʣʢʦʛʦʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝ-

ʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʘʨʫʰʝʥʠʷ ʦʪʥʦʰʝʥʠʷ ʢ ʩʝʙʝ ʠ ʢ 

ʦʢʨʫʞʘʶʱʝʤʫ ʤʠʨʫ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʛʨʘʤʤʳ çɸʥʦ-

ʥʠʤʥʳʝ ɸʣʢʦʛʦʣʠʢʠè ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʣʶʜʴʤʠ, ʦʙʨʘ-

ʪʠʚʰʠʤʠʩʷ ʟʘ ʧʦʤʦʱʴʶ ʚ ʢʘʙʠʥʝʪ ʚʨʘʯʘ-ʥʘʨʢʦʣʦʛʘ 

ʚ ʩʚʷʟʠ ʩ ʫʧʦʪʨʝʙʣʝʥʠʝʤ ʘʣʢʦʛʦʣʷ ʠ ʧʨʦʭʦʜʷʱʠʝ ʣʝ-

ʯʝʥʠʝ ʚ ʩʠʩʪʝʤʝ ʛʨʫʧʧʦʚʦʡ ʧʩʠʭʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʝ-

ʨʘʧʠʠ. 

ɸʣʢʦʛʦʣʠʟʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʭʨʦʥʠʯʝʩʢʦʝ 

ʟʘʙʦʣʝʚʘʥʠʝ ʘʜʜʠʢʪʠʚʥʦʛʦ ʪʠʧʘ, ʧʨʦʷʚʣʝʥʠʝ ʢʦʪʦ-

ʨʦʛʦ ʚʳʨʘʞʝʥʦ ʩʣʝʜʫʶʱʠʤʠ ʦʩʥʦʚʥʳʤʠ ʧʨʠʟʥʘ-

ʢʘʤʠ: ʩʪʦʡʢʦʝ ʙʦʣʝʟʥʝʥʥʦʝ ʚʣʝʯʝʥʠʝ ʢ ʘʣʢʦʛʦʣʶ; 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʘʣ-

ʢʦʛʦʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʚʣʝʯʝʥʠʷ; 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝ ʘʣʢʦʛʦʣʴʥʳʤʠ 

ʥʘʧʠʪʢʘʤʠ [6]. 

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʨʷʜ ʘʚʪʦʨʦʚ [4,11,12] ʦʪʤʝʯʘʶʪ, 

ʯʪʦ ʘʣʢʦʛʦʣʴʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦ-

ʚʘʪʴ ʩʣʝʜʫʶʱʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ: 

1) ʘʣʢʦʛʦʣʴ ʚ ʠʝʨʘʨʭʠʠ ʮʝʥʥʦʩʪʝʡ ʩʫʙʲʝʢʪʘ ʟʘ-

ʥʠʤʘʝʪ ʯʨʝʟʤʝʨʥʦ ʚʳʩʦʢʦʝ ʤʝʩʪʦ; 

2) ʫʪʨʘʪʘ ʢʦʥʪʨʦʣʷ ʜʦʟʳ ʚʦ ʚʨʝʤʷ ʫʧʦʪʨʝʙʣʝ-

ʥʠʷ ʘʣʢʦʛʦʣʷ, ʢʦʛʜʘ ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʠʪʦʛʦ ʩʧʠʨʪ-

ʥʦʛʦ ʚʩʝʛʜʘ ʠʣʠ ʚ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʩʣʫʯʘʝʚ ʧʨʝʚʦʩʭʦ-

ʜʷʪ ʧʣʘʥʠʨʫʝʤʳʝ ʠʣʠ ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʚʝʣʠʯʠʥʳ; 

3) ʫʧʦʪʨʝʙʣʝʥʠʝ ʘʣʢʦʛʦʣʷ ʧʨʦʠʩʭʦʜʠʪ ʜʘʞʝ ʚ 

ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʦʥʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʩʦʮʠʘʣʴʥʳʤ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʠʥʪʝʨʝʩʘʤ ʯʝʣʦʚʝʢʘ ʠ ʩʦʧʨʦ-

ʚʦʞʜʘʝʪʩʷ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝʤ ʩʦ ʩʪʦʨʦʥʳ ʦʢʨʫʞʝ-

ʥʠʷ; 

4) ʫʧʦʪʨʝʙʣʝʥʠʝ ʘʣʢʦʛʦʣʷ ʩʚʷʟʘʥʦ ʩ ʧʝʨʝʞʠʚʘ-

ʥʠʝʤ ʩʠʥʜʨʦʤʘ ʦʪʤʝʥʳ. 

ʇʝʨʚʳʝ ʪʨʠ ʧʦʢʘʟʘʪʝʣʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʧʩʠʭʦ-

ʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʟʘʚʠʩʠʤʦʩʪʠ, ʘ ʧʦʩʣʝʜʥʠʡ - ʝʝ 

ʬʠʟʠʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ. 

ʃʠʯʥʦʩʪʴ ʘʣʢʦʛʦʣʴʥʦ-ʟʘʚʠʩʠʤʦʛʦ ʙʦʣʴʥʦʛʦ ʦʪ-

ʣʠʯʘʝʪʩʷ ʥʘʣʠʯʠʝʤ ʨʷʜʘ ʭʘʨʘʢʪʝʨʥʳʭ ʧʘʪʪʝʨʥʦʚ ʧʦ-

ʚʝʜʝʥʠʷ: ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʟʘʱʠʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ 

ʦʪʨʠʮʘʥʠʷ, ʧʨʦʝʢʮʠʠ, ʨʘʮʠʦʥʘʣʠʟʘʮʠʠ; ʧʨʦʷʚʣʝ-

ʥʠʝʤ ʮʠʥʠʟʤʘ, ʧʦʚʳʰʝʥʥʦʡ ʢʦʥʬʣʠʢʪʥʦʩʪʠ ʠ 

ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʧʦʚʝʜʝʥʠʷ, ʘʣʢʦʛʦʣʴʥʦʡ ʘʥʦʟʦʛʥʦ-

ʟʠʠ (ʦʪʨʠʮʘʥʠʷ ʩʦʙʩʪʚʝʥʥʦʡ ʙʦʣʝʟʥʝʥʥʦʡ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʘʣʢʦʛʦʣʷ); ʧʨʝʚʦʩʭʦʜʩʪʚʘ, ʣʞʠʚʦʩʪʠ, ʚʳ-

ʩʦʢʦʤʝʨʠʷ, ʫʧʨʷʤʩʪʚʘ, ʥʘʜʤʝʥʥʦʩʪʠ, ʧʦʜʦʟʨʠʪʝʣʴ-

ʥʦʩʪʠ, ʫʛʨʶʤʦʩʪʠ, ʦʙʠʜʯʠʚʦʩʪʠ; ʧʘʩʩʠʚʥʦʩʪʠ, 

ʚʷʣʦʩʪʠ, ʵʛʦʮʝʥʪʨʠʯʥʦʩʪʠ (ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʩʪʠ ʥʘ 

ʩʝʙʝ); ʨʘʩʢʦʣʘ ʣʠʯʥʦʩʪʠ (çʗ - ʧʦʜʣʠʥʥʦʝè ʠ çʗ - ʘʜ-

ʜʠʢʪʠʚʥʦʝè (ʟʘʚʠʩʠʤʦʝ)).  

ɼʣʠʪʝʣʴʥʘʷ ʘʣʢʦʛʦʣʠʟʘʮʠʷ ʧʨʠʚʦʜʠʪ ʢ ʜʝʛʨʘ-

ʜʘʮʠʠ, ʚʳʨʘʞʝʥʥʦʡ ʚ ʵʤʦʮʠʦʥʘʣʴʥʦʤ ʦʛʨʫʙʣʝʥʠʠ ʩ 

ʫʪʨʘʪʦʡ ʦʙʱʝʩʪʚʝʥʥʳʭ ʠ ʩʝʤʝʡʥʳʭ ʧʨʠʚʷʟʘʥʥʦ-

ʩʪʝʡ, ʩʥʠʞʝʥʠʠ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦʩʪʠ ʢʨʠʪʠʢʠ, ʦʙʱʝʤ 

ʫʧʘʜʢʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʠʥʠʮʠʘʪʠʚʥʦʩʪʠ ʩ ʥʝ-

ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʩʫʱʝʩʪʚʣʷʪʴ ʪʨʫʜʦʚʫʶ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ.  

ɺ ʧʩʠʭʦʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʦʧʠʩʘʥʦ 

ʥʝʩʢʦʣʴʢʦ ʛʨʫʧʧ ʤʝʪʦʜʦʚ ʨʘʙʦʪʳ ʩ ʟʘʚʠʩʠʤʳʤʠ ʦʪ 

ʘʣʢʦʛʦʣʷ ʧʘʮʠʝʥʪʘʤʠ. ʊʘʢ ʚ ʛʨʫʧʧʫ ʤʝʪʦʜʦʚ ʤʘʥʠ-

ʧʫʣʷʪʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʦʪʥʦʩʷʪ ʧʦʜʭʦʜʳ (ʧʦʚʝʜʝʥʯʝ-

ʩʢʦʡ, ʩʫʛʛʝʩʪʠʚʥʦʡ ʠ ʪ.ʜ. ʪʝʨʘʧʠʠ), ʢʦʪʦʨʳʝ ʥʘʧʨʘʚ-

ʣʝʥʳ ʥʘ ʙʳʩʪʨʦʝ ʜʦʩʪʠʞʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘ ʧʫʪʝʤ ʠʟʤʝ-

ʥʝʥʠʷ ʧʦʚʝʜʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ɻʨʫʧʧʘ ʤʝʪʦʜʦʚ ʣʠʯ-

ʥʦʩʪʥʦʛʦ ʨʘʟʚʠʪʠʷ (ʧʩʠʭʦʘʥʘʣʠʪʠʯʝʩʢʘʷ ʧʩʠʭʦʪʝʨʘ-

ʧʠʷ ʠ ʧʩʠʭʦʘʥʘʣʠʟ, ʣʦʛʦʪʝʨʘʧʠʷ, ʪʨʘʥʟʘʢʪʥʳʡ ʘʥʘ-

ʣʠʟ, ʛʝʰʪʘʣʴʪ-ʪʝʨʘʧʠʷ, ʢʣʠʝʥʪ-ʮʝʥʪʨʠʨʦʚʘʥʥʘʷ ʪʝ-

ʨʘʧʠʷ ʠ ʜʨ.) ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʜʦʩʪʠʞʝʥʠʷ ʨʦʩʪʘ 

ʣʠʯʥʦʩʪʠ, ʧʦʩʨʝʜʩʪʚʦʤ ʜʦʩʪʘʪʦʯʥʦ ʪʨʫʜʦʝʤʢʦʡ ʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ ʪʝʨʘʧʠʠ ʩ ʤʝʜʣʝʥʥʳʤ ʜʦʩʪʠʞʝ-

ʥʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ. ɸʥʘʣʠʟ ʠʩʪʦʯʥʠʢʦʚ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʩʝʛʦʜʥʷ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʢʘʢʠʭ-ʣʠʙʦ ʵʤʧʠʨʠʯʝ-

ʩʢʠʭ ʦʩʥʦʚʘʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʛʦʚʦʨʠʪʴ ʦ ʥʝʦʩʧʦ-

ʨʠʤʦʤ ʧʨʝʠʤʫʱʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʤʝʪʦʜʦʚ [9].  

ɺ ʧʩʠʭʦʪʝʨʘʧʠʠ ʘʣʢʦʛʦʣʠʟʤʘ ʪʨʘʜʠʮʠʦʥʥʦ ʰʠ-

ʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʤ ʤʝʪʦʜʦʤ ʷʚʣʷʝʪʩʷ ʧʩʠʭʦʜʠʥʘ-

ʤʠʯʝʩʢʠʡ ʧʦʜʭʦʜ (ʉ. ɿʠʤʙʝʨʛ, ɸ. ʇʣʘʥʪ). ʆʩʥʦʚ-

ʥʫʶ ʧʨʠʯʠʥʫ ʟʘʙʦʣʝʚʘʥʠʷ ʧʝʨʚʳʝ ʧʩʠʭʦʜʠʥʘʤʠʯʝ-

ʩʢʠʝ ʢʦʥʮʝʧʮʠʠ ʟʘʚʠʩʠʤʦʩʪʠ ʚʠʜʝʣʠ ʚ ʪʦʤ, ʯʪʦ 

ʯʝʣʦʚʝʢ ʦʙʨʘʱʘʝʪʩʷ ʢ ʘʣʢʦʛʦʣʶ ʚ ʧʦʠʩʢʘʭ ʩʘʤʦʨʘʟ-

ʨʫʰʝʥʠʷ ʠ ʫʜʦʚʦʣʴʩʪʚʠʷ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʦʨʠʷʭ 

ʙʦʣʴʰʠʡ ʘʢʮʝʥʪ ʜʝʣʘʝʪʩʷ ʥʘ ʨʘʩʩʪʨʦʡʩʪʚʘʭ ʚ ʧʩʠʭʦ-

ʣʦʛʠʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʷʭ ʠ ʩʪʨʫʢʪʫʨʘʭ, ʢʦʪʦʨʳʝ ʦʪ-

ʚʝʯʘʶʪ ʟʘ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʢ ʚʥʝʰʥʝʡ ʨʝʘʣʴʥʦʩʪʠ, 

ʟʘ ʨʝʛʫʣʷʮʠʶ ʚʥʫʪʨʝʥʥʝʡ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʞʠʟʥʠ. 

ʇʝʨʚʘʷ ʧʝʨʩʧʝʢʪʠʚʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʝʬʠʮʠʪ ʩʧʦ-

ʩʦʙʥʦʩʪʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʜʝʡʩʪʚʠʷ ʠ ʠʤʧʫʣʴʩʳ, ʠ 

ʚʳʥʦʩʠʪʴ ʘʜʝʢʚʘʪʥʦʝ ʩʫʞʜʝʥʠʝ ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ 

ʩʘʤʦʩʦʭʨʘʥʝʥʠʷ ʠ ʟʘʙʦʪʳ ʦ ʩʝʙʝ, ʘ ʚʪʦʨʘʷ - ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʧʝʨʝʥʦʩʠʪʴ, ʤʦʜʝʣʠʨʦʚʘʪʴ, ʨʘʩʧʦʟʥʘʚʘʪʴ ʯʫʚ-

ʩʪʚʘ (ʘʬʬʝʢʪʳ) ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʚʥʫʪʨʝʥʥʝ ʩʦʩʪʦʷ-

ʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʙʣʘʛʦʧʦʣʫʯʠʷ [5,6,12].  

ʇʨʦʛʨʘʤʤʘ ɸʥʦʥʠʤʥʳʭ ɸʣʢʦʛʦʣʠʢʦʚ (ɸɸ) ç12 

ʰʘʛʦʚè ʪʘʢʞʝ ʩʯʠʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ 

ʬʦʨʤ ʨʘʙʦʪʳ ʩ ʘʣʢʦʛʦʣʴʥʦ-ʟʘʚʠʩʠʤʳʤʠ ʧʘʮʠʝʥ-

ʪʘʤʠ. ɺ ʦʩʥʦʚʝ ʧʨʦʛʨʘʤʤʳ ʣʝʞʘʪ ʧʦʣʦʞʝʥʠʷ ʦ ʪʦʤ, 

ʯʪʦ ʭʠʤʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ð ʵʪʦ ʭʨʦʥʠʯʝʩʢʘʷ 

ʧʨʦʛʨʝʩʩʠʨʫʶʱʘʷ ʙʦʣʝʟʥʴ ʩ ʧʨʝʜʩʢʘʟʫʝʤʳʤʠ ʧʨʠ-

ʟʥʘʢʘʤʠ ʠ ʦʞʠʜʘʝʤʳʤ ʨʝʟʫʣʴʪʘʪʦʤ; ʭʠʤʠʯʝʩʢʠ ʟʘ-

ʚʠʩʠʤʳʝ ʥʘʚʩʝʛʜʘ ʧʦʪʝʨʷʣʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢʦʥʪʨʦʣʠ-

ʨʦʚʘʪʴ ʩʚʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʘʣʢʦʛʦʣʷ; ʭʠʤʠʯʝʩʢʘʷ ʟʘ-

ʚʠʩʠʤʦʩʪʴ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʬʠʟʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 

ʘʣʢʦʛʦʣʠʢʘ, ʝʛʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ 

ʤʳʰʣʝʥʠʝ, ʘ ʠʩʪʠʥʥʘʷ ʨʝʘʙʠʣʠʪʘʮʠʷ ʪʨʝʙʫʝʪ ʚʦʩ-

ʩʪʘʥʦʚʣʝʥʠʷ ʢʘʞʜʦʡ ʠʟ ʵʪʠʭ ʩʬʝʨ [1]. 

ʈʝʢʦʤʝʥʜʘʮʠʠ ɸɸ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʨʫʢʪʫ-

ʨʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʚʦʟʜʝʨʞʘʥʠʷ, ʦʙʨʝʩʪʠ ʯʫʚʩʪʚʦ 

ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʩʚʦʝʡ ʞʠʟ-

ʥʴʶ ʚ ʦʙʱʝʩʪʚʝ ʪʘʢʠʭ ʞʝ ʧʘʮʠʝʥʪʦʚ, ʨʘʟʜʝʣʷʶʱʠʭ 

ʪʝ ʞʝ ʩʣʘʙʦʩʪʠ, ʧʦʪʝʨʠ, ʙʝʜʩʪʚʠʷ ʠ ʫʩʧʝʭʠ. ɸɸ 

ʥʘʧʨʘʚʣʷʝʪ ʩʚʦʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʧʦ-

ʚʨʝʞʜʝʥʠʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʟʘʱʠʪ ʠ çʜʝʬʝʢʪʦʚ ʭʘ-

ʨʘʢʪʝʨʘè; ʧʦʤʦʛʘʝʪ ʧʝʨʝʦʨʠʝʥʪʠʨʦʚʘʪʴ ʤʳʰʣʝʥʠʝ: 

ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴ ʠʤʧʫʣʴʩʳ, ʢʦʪʦʨʳʝ ʧʦʙʫʞʜʘʶʪ 

ʙʦʣʴʥʦʛʦ ʩʥʦʚʘ ʧʠʪʴ; ʚʦʟʚʨʘʪʠʪʴ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠ-

ʥʠʤʘʪʴ ʨʝʰʝʥʠʷ: ʧʣʘʥʠʨʦʚʘʪʴ ʩʚʦʶ ʞʠʟʥʴ; ʧʫʪʝʤ 

ʘʥʘʣʠʟʘ ʠ ʠʩʧʨʘʚʣʝʥʠʷ ʜʝʬʝʢʪʦʚ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʚʥʫʪʨʝʥʥʠʝ ʠʟʤʝʥʝʥʠʷ ʣʠʯʥʦʩʪʠ; ʨʘʟʚʠʚʘʪʴ ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʢ ʩʘʤʦʘʥʘʣʠʟʫ; ʦʙʜʫʤʳʚʘʪʴ ʠ ʦʮʝʥʠʚʘʪʴ ʩʚʦʠ 
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ʨʝʰʝʥʠʷ ʠ ʜʝʡʩʪʚʠʷ; ʦʙʨʝʪʘʪʴ ʥʘʚʳʢʠ ʪʨʝʟʚʦʛʦ ʧʦ-

ʚʝʜʝʥʠʷ ʠ ʪ.ʜ. [7]. 

ɸɸ, ʦʢʘʟʳʚʘʷ ʧʨʝʦʙʨʘʟʫʶʱʝʝ ʚʣʠʷʥʠʝ, ʧʦʤʦ-

ʛʘʝʪ ʘʣʢʦʛʦʣʠʢʫ ʠʟʤʝʥʷʪʴ ʪʝ ʵʣʝʤʝʥʪʳ çʗ-ʢʦʥʮʝʧ-

ʮʠʠè, ʢʦʪʦʨʳʝ ʦʪʚʝʯʘʶʪ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʡ 

ʞʠʟʥʠ ʠ ʟʘʙʦʪʫ ʦ ʥʝʡ. ɺ 1981 ʛ. ɼʞ. ʄʵʢ ʦʧʨʝʜʝʣʠʣ 

ʜʘʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʩʫʙʲʝʢʪʘ ʢʘʢ çʩʘʤʦʫʧʨʘʚʣʝ-

ʥʠʝè ʠ ʜʘʣ ʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʤʫʣʴʪʠʧʝʨʩʦʥʘʣʴ-

ʥʦʛʦ ʧʘʪʪʝʨʥʘ çʗ ð ʜʨʫʛʦʡè. ɼʝʷʪʝʣʴʥʦʩʪʴ ʧʨʦ-

ʛʨʘʤʤʳ ç12 ʰʘʛʦʚè ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʢʦʤʧʝʥʩʘʮʠʶ 

ʥʝʨʘʟʚʠʪʦʡ ʠʣʠ ʦʩʣʘʙʣʝʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʫʧʨʘʚ-

ʣʷʪʴ ʩʦʙʦʡ, ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʘʣʢʦʛʦʣʴʥʦ-ʟʘʚʠʩʠʤʳʭ 

ʙʦʣʴʥʳʭ. ɺ ʦʩʥʦʚʝ ʧʨʦʛʨʘʤʤʳ ʣʝʞʠʪ ʧʦʣʦʞʝʥʠʝ ʦ 

ʪʦʤ, ʯʪʦ ʧʘʮʠʝʥʪ ʜʦʣʞʝʥ ʥʘʫʯʠʪʴʩʷ ʚ ʦʜʠʥʦʯʢʫ 

ʫʧʨʘʚʣʷʪʴ ʩʚʦʠʤ ʧʦʚʝʜʝʥʠʝʤ ʠ ʞʠʟʥʴʶ. ʀʟʤʝʥʝʥʠʝ 

çʜʝʬʝʢʪʦʚ ʭʘʨʘʢʪʝʨʘè ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʘʙʦʪʫ ʩ 

ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʩʬʝʨʦʡ, ʩ ʥʝʩʧʦʩʦʙʥʦʩʪʴʶ ʣʠʯʥʦ-

ʩʪʠ ʟʘʙʦʪʠʪʴʩʷ ʦ ʩʝʙʝ, ʧʫʪʝʤ ʨʘʩʩʢʘʟʘ ʜʨʫʛ ʜʨʫʛʫ ʠʩ-

ʪʦʨʠʡ ʦ ʪʦʤ, ʢʘʢ ʦʥʠ ʦʢʘʟʘʣʠʩʴ ʚʦ ʚʣʘʩʪʠ ʩʚʦʝʡ ʧʘ-

ʛʫʙʥʦʡ ʧʨʠʚʳʯʢʠ ʠ ʢʘʢʠʝ ʜʝʡʩʪʚʠʷ ʧʨʝʜʧʨʠʥʠ-

ʤʘʶʪ, ʯʪʦʙʳ ʚʝʨʥʫʪʴʩʷ ʢ ʥʦʨʤʘʣʴʥʦʡ ʩʝʤʝʡʥʦʡ, 

ʪʨʫʜʦʚʦʡ, ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ [2,3]. 

ʈʘʩʩʢʘʟʳʚʘʥʠʝ ʠʩʪʦʨʠʡ ʠʟ ʩʚʦʝʡ ʞʠʟʥʠ, ʧʦʣʫ-

ʯʠʚʰʠʭ ʚ ʧʨʦʛʨʘʤʤʝ ɸɸ ʥʘʟʚʘʥʠʝ çʘʣʢʦʣʦʛʠè ʦʢʘ-

ʟʳʚʘʝʪ ʦʛʨʦʤʥʫʶ ʧʦʤʦʱʴ ʘʜʜʠʢʪʠʚʥʳʤ ʙʦʣʴʥʳʤ 

ʥʘ ʙʝʩʩʦʟʥʘʪʝʣʴʥʦʤ ʠ ʩʦʟʥʘʪʝʣʴʥʦʤ ʫʨʦʚʥʷʭ. ʕʪʦʪ 

ʧʨʦʮʝʩʩ ʧʦʟʚʦʣʷʝʪ ʩʣʫʰʘʪʝʣʷʤ ʠ ʨʘʩʩʢʘʟʯʠʢʫ ʦʩʦ-

ʟʥʘʪʴ ʩʚʦʠ ʪʨʫʜʥʦʩʪʠ ʚ ʟʘʙʦʪʝ ʦ ʩʝʙʝ ʠ ʧʨʦʷʚʣʝʥʠʠ 

ʵʤʦʮʠʡ, ʯʪʦ ʠ ʩʪʘʥʦʚʠʪʩʷ ʧʨʠʯʠʥʦʡ ʠʭ ʘʣʢʦʛʦʣʠʟʘ-

ʮʠʠ. ʈʘʩʩʢʘʟʳʚʘʷ ʩʚʦʠ ʠʩʪʦʨʠʠ, ʥʝʨʝʜʢʦ ʩ ʶʤʦʨʦʤ 

ʠ ʜʦʩʪʘʪʦʯʥʦ ʢʨʘʩʥʦʨʝʯʠʚʦ, ʧʘʮʠʝʥʪʳ ʩʪʘʥʦʚʷʪʩʷ 

ʙʦʣʝʝ ʚʦʩʧʨʠʠʤʯʠʚʳʤʠ, ʨʘʩʢʨʳʚʘʶʪ ʜʣʷ ʩʝʙʷ ʩʣʘ-

ʙʦʩʪʴ ʩʚʦʝʡ ʩʘʤʦʨʝʛʫʣʷʪʠʚʥʦʡ ʩʬʝʨʳ, ʦʙʥʘʨʫʞʠ-

ʚʘʶʪ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʚʦʟʥʠʢʘʶʱʠʭ ʪʨʫʜ-

ʥʦʩʪʝʡ ʧʦʨʦʞʜʘʶʪ ʠʭ ʩʘʤʦʨʘʟʨʫʰʘʶʱʠʝ ʭʘʨʘʢʪʝ-

ʨʦʣʦʛʠʯʝʩʢʠʝ ʧʘʪʪʝʨʥʳ [8].  

ʇʦʰʘʛʦʚʳʡ ʧʦʜʭʦʜ ʧʦʤʦʛʘʝʪ ʩʜʚʠʥʫʪʴʩʷ ʦʪ 

ʵʛʦʮʝʥʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢ ʙʦʣʝʝ ʟʨʝʣʦʤʫ, ʧʦʟ-

ʚʦʣʷʷ ʣʠʯʥʦʩʪʠ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʨʘʟʜʫʪʳʭ, çʛʨʘʥʜʠʦʟ-

ʥʳʭè ʯʘʩʪʝʡ çʗè. ʇʨʦʛʨʘʤʤʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʘ-

ʮʠʝʥʪʘʤ ʧʨʦʠʟʚʝʩʪʠ ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʣʠʯ-

ʥʦʩʪʠ, ʚʳʨʘʙʘʪʳʚʘʷ ʧʨʠʚʳʯʢʫ ʧʦʩʪʦʷʥʥʦʡ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʦʢʨʫʞʘʶʱʝʤ, ʫʚʝʣʠʯʠʚʘʝʪ ʩʧʦ-

ʩʦʙʥʦʩʪʴ ʢ ʚʟʨʦʩʣʦʤʫ ʘʣʴʪʨʫʠʟʤʫ. ç12 ʰʘʛʦʚè ʧʦ-

ʤʦʛʘʝʪ ʧʨʠʟʥʘʚʘʪʴ ʠ ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʧʨʦʙʣʝʤʘʤʠ ʩʘ-

ʤʦʫʧʨʘʚʣʝʥʠʷ ʠ ʩʘʤʦʨʝʛʫʣʷʮʠʠ. ʇʨʦʠʩʭʦʜʠʪ ʟʘ-

ʤʝʥʘ çʙʦʣʴʥʦʛʦè ʕʛʦ ʥʘ ʩʤʠʨʝʥʥʫʶ ʩʘʤʦʩʪʴ. 

ʇʨʦʛʨʘʤʤʘ ʨʘʟʣʠʯʘʝʪ ʘʙʩʪʠʥʝʥʮʠʶ ʠ ʪʨʝʟʚʦʩʪʴ. ɺ 

ʨʘʙʦʪʝ ʧʦ ʰʘʛʘʤ (ʩ 1 - 4) ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʨʘʙʦʪʢʘ 

çʜʝʬʝʢʪʦʚ ʭʘʨʘʢʪʝʨʘè ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʟʘʱʠʪ 

(ʦʪʨʠʮʘʥʠʝ, ʛʦʨʜʦʩʪʴ, ʩʘʤʦʥʘʜʝʷʥʥʦʩʪʴ), ʯʪʦ ʜʝʣʘʝʪ 

ʚʦʟʤʦʞʥʳʤ ʧʦʣʫʯʘʪʴ ʦʪ ʦʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ʧʨʦ-

ʛʨʘʤʤʳ ʢʦʨʨʝʢʪʠʨʫʶʱʫʶ ʧʦʣʴʟʫ. ʇʨʦʛʨʘʤʤʘ ʨʘʙʦ-

ʪʘʝʪ, ʧʦʪʦʤʫ ʯʪʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʪʨʝʟʚʦʩʪʴ ʩ ʧʦʤʦ-

ʱʴʶ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʩʣʘʙʳʤ ʤʝʩʪʘʤ ʣʠʯʥʦʩʪʠ 

ʠ ʠʭ ʤʦʜʠʬʠʢʘʮʠʠ, ʚʢʣʶʯʘʷ ʦʪʥʦʰʝʥʠʷ, ʟʘʙʦʪʫ ʦ 

ʩʝʙʝ, ʵʤʦʮʠʠ ʠ ʩʘʤʦʦʮʝʥʢʫ [7].  

ɺ ʵʤʧʠʨʠʯʝʩʢʦʡ ʯʘʩʪʠ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʜʚʝ ʛʨʫʧʧʳ ʠʩʧʳʪʫʝʤʳʭ ʧʦ 12 ʯʝ-

ʣʦʚʝʢ ʢʘʞʜʘʷ. ʇʝʨʚʫʶ ʛʨʫʧʧʫ ʧʨʝʜʩʪʘʚʠʣʠ ʯʣʝʥʳ 

ʛʨʫʧʧʳ ɸɸ, ʘ ʚʪʦʨʫʶ ï ʧʘʮʠʝʥʪʳ, ʧʦʩʝʱʘʶʱʠʝ 

ʛʨʫʧʧʦʚʳʝ ʟʘʥʷʪʠʷ ʧʦ ʧʩʠʭʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ.  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶ-

ʱʠʝ ʤʝʪʦʜʠʢʠ: 1. ʄʝʪʦʜʠʢʘ çʊʆɹʆʃè; 2. ʄʝʪʦʜʠʢʘ 

çɼʨʝʚʦ ʞʠʟʥʠè; 3. ʄʝʪʦʜʠʢʘ çɼʠʘʛʥʦʩʪʠʢʘ ʤʝʞ-

ʣʠʯʥʦʩʪʥʦʛʦ ʦʪʥʦʰʝʥʠʷè (ɼʄʆ) (ʊ. ʃʠʨʠ); 4. ʄʝ-

ʪʦʜʠʢʘ çʅʝʦʢʦʥʯʝʥʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷè (ʚʘʨʠʘʥʪ ɼ. 

ʉʘʢʩʘ ʠ ʃʝʚʠ).  

ʈʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʥʘʣʠʯʠʝ ʦʪ-

ʣʠʯʠʡ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʜʠʘʛʥʦʩʪʠʢʠ ʠʩʧʳʪʫʝʤʳʭ ʧʝʨ-

ʚʦʡ ʠ ʚʪʦʨʦʡ ʛʨʫʧʧʳ.  

ʉ ʮʝʣʴʶ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʜʣʷ 

ʛʨʫʧʧʳ ʦʮʝʥʠʚʘʝʤʳʭ ʬʘʢʪʦʨʦʚ ʥʘʤʠ ʙʳʣ ʠʩʧʦʣʴʟʦ-

ʚʘʥ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ U ï ʢʨʠʪʝʨʠʡ ʄʘʥʥʘ-

ʋʠʪʥʠ, ʨʘʩʩʯʠʪʘʥʥʳʡ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ SPSS 

21.0. ɸʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʟʥʘʯʠʤʦʩʪʴ ʦʪʣʠ-

ʯʠʡ ʚ ʪʝʩʪʠʨʫʝʤʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʤʝʞʜʫ ʜʚʫʤʷ ʛʨʫʧ-

ʧʘʤʠ ʠʩʧʳʪʫʝʤʳʭ. ʅʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ U ï ʢʨʠʪʝ-

ʨʠʡ ʄʘʥʥʘ-ʋʠʪʥʠ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʥʘʤʠ ʜʣʷ ʘʥʘ-

ʣʠʟʘ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʝ 

ʧʨʦʝʢʪʠʚʥʳʭ ʤʝʪʦʜʠʢ.  

ʈʝʟʫʣʴʪʘʪʳ U ï ʢʨʠʪʝʨʠʡ ʄʘʥʥʘ-ʋʠʪʥʠ ʧʦ ʤʝ-

ʪʦʜʠʢʝ çʊʆɹʆʃè ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 1.  

ʊʘʙʣʠʮʘ 1 

ʈʝʟʫʣʴʪʘʪʳ U ï ʢʨʠʪʝʨʠʡ ʄʘʥʥʘ-ʋʠʪʥʠ ʧʦ ʤʝʪʦʜʠʢʝ çʊʆɹʆʃè 

 ʊʠʧʳ ʦʪʥʦʰʝʥʠʷ ʢ ʙʦʣʝʟʥʠ 

Mann-Whitney U 36,000 

Wilcoxon W 114,000 

Z -2,088 

Asymp. Sig. (2-tailed) ,037 

Exact Sig. [2*(1-tailed Sig.)] ,039 

 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʫʨʦʚʝʥʴ 

ʦʪʣʠʯʠʡ ʚ ʜʦʤʠʥʠʨʫʶʱʠʭ ʪʠʧʘʭ ʦʪʥʦʰʝʥʠʡ ʢ ʙʦ-

ʣʝʟʥʠ ʠʤʝʝʪ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ (0,039 ʙʘʣʣʘ) 

ʤʝʞʜʫ ʜʚʫʤʷ ʛʨʫʧʧʘʤʠ ʠʩʧʳʪʫʝʤʳʭ.  

ɼʣʷ ʠʩʧʳʪʫʝʤʳʭ ʛʨʫʧʧʳ ɸɸ ʭʘʨʘʢʪʝʨʥʦ ʧʨʦ-

ʷʚʣʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʪʠʧʦʚ ʦʪʥʦʰʝʥʠʡ ʢ ʙʦʣʝʟʥʠ - 

ʛʘʨʤʦʥʠʯʥʳʡ, ʵʨʛʦʧʘʪʠʯʝʩʢʠʡ, ʢʦʪʦʨʳʝ ʛʦʚʦʨʷʪ ʦ 

ʧʨʘʢʪʠʯʝʩʢʦʤ ʦʪʩʫʪʩʪʚʠʠ ʧʩʠʭʠʯʝʩʢʦʡ ʜʝʟʘʜʘʧʪʘ-

ʮʠʠ.  

ɼʣʷ ʛʘʨʤʦʥʠʯʥʦʛʦ ʪʠʧʘ ʦʪʥʦʰʝʥʠʡ ʭʘʨʘʢʪʝʨʥʦ 

ʧʨʦʷʚʣʝʥʠʝ ʚʟʚʝʰʝʥʥʦʩʪʠ ʠ ʨʝʘʣʠʩʪʠʯʥʦʩʪʠ, ʦʮʝ-

ʥʠʚʘʥʠʷ ʧʘʮʠʝʥʪʘʤʠ ʩʚʦʝʛʦ ʩʦʩʪʦʷʥʠʷ ʙʝʟ ʩʢʣʦʥʥʦ-

ʩʪʠ ʥʝʜʦʦʮʝʥʠʚʘʪʴ ʠʣʠ ʧʝʨʝʦʮʝʥʠʚʘʪʴ ʪʷʞʝʩʪʴ ʙʦ-

ʣʝʟʥʠ; ʩʪʨʝʤʣʝʥʠʷ ʚʦ ʚʩʝʤ ʘʢʪʠʚʥʦ ʩʦʜʝʡʩʪʚʦʚʘʪʴ 

ʫʩʧʝʭʫ ʣʝʯʝʥʠʷ; ʦʙʣʝʛʯʘʪʴ ʨʦʜʥʳʤ ʪʷʛʦʪʳ ʫʭʦʜʘ ʟʘ 

ʩʦʙʦʡ, ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʩʚʦʠʭ ʜʝʣʘʭ ʠ ʟʘʙʦʪʝ ʦ 

ʙʣʠʟʢʠʭ.  
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ʕʨʛʦʧʘʪʠʯʝʩʢʠʡ ʪʠʧ ʦʪʥʦʰʝʥʠʡ ʚʳʨʘʞʝʥ ʚ ʠʟ-

ʙʠʨʘʪʝʣʴʥʦʤ ʦʪʥʦʰʝʥʠʠ ʢ ʣʝʯʝʥʠʶ ʠ ʦʙʩʣʝʜʦʚʘ-

ʥʠʶ, ʚ ʫʭʦʜʝ ʚ ʨʘʙʦʪʫ ʦʪ ʙʦʣʝʟʥʠ, ʚ ʩʪʝʥʠʯʝʩʢʦʤ, 

ʩʚʝʨʭʦʪʚʝʪʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʢ ʨʘʙʦʪʝ.  

ɼʣʷ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʭʘʨʘʢʪʝʨʥʦ ʧʨʦʷʚʣʝʥʠʝ ʪʠ-

ʧʦʚ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ ʦ ʚʳʨʘʞʝʥʥʦʩʪʠ ʪʝʭ ʠʣʠ 

ʠʥʳʭ ʬʦʨʤ ʧʩʠʭʠʯʝʩʢʦʡ ʜʝʟʘʜʘʧʪʘʮʠʠ: ʥʝʚʨʘʩʪʝʥʠ-

ʯʝʩʢʦʛʦ, ʵʛʦʮʝʥʪʨʠʯʝʩʢʦʛʦ, ʜʠʩʬʦʨʠʯʝʩʢʦʛʦ, ʪʨʝʪʴ-

ʝʛʦ ʩʤʝʰʘʥʥʦʛʦ ʪʠʧʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʚ ʩʝʙʷ ʩʝʥʩʠ-

ʪʠʚʥʳʡ, ʵʛʦʮʝʥʪʨʠʯʝʩʢʠʡ, ʜʠʩʬʦʨʠʯʝʩʢʠʡ ʠ ʧʘʨʘ-

ʥʦʡʷʣʴʥʳʡ ʪʠʧʳ ʦʪʥʦʰʝʥʠʡ ʢ ʙʦʣʝʟʥʠ.  

ɼʦʤʠʥʠʨʫʶʱʠʤ ʪʠʧʦʤ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʠʩ-

ʧʳʪʫʝʤʳʭ ʷʚʣʷʝʪʩʷ ʥʝʚʨʘʩʪʝʥʠʯʝʩʢʠʡ. ʋ ʙʦʣʴʥʳʭ 

ʧʨʦʷʚʣʷʶʪʩʷ ʚʩʧʳʰʢʠ ʨʘʟʜʨʘʞʝʥʠʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 

ʚ ʩʠʪʫʘʮʠʷʭ ʥʝʫʜʘʯʥʦʛʦ ʣʝʯʝʥʠʷ. ʂʘʢ ʧʨʘʚʠʣʦ, ʨʘʟ-

ʜʨʘʞʝʥʠʝ ʠʟʣʠʚʘʝʪʩʷ ʥʘ ʙʣʠʟʢʠʭ ʣʶʜʝʡ ʠ ʟʘʚʝʨʰʘ-

ʝʪʩʷ ʫʛʨʳʟʝʥʠʷʤʠ ʩʦʚʝʩʪʠ ʠ ʨʘʩʢʘʷʥʠʝʤ.  

ʈʝʟʫʣʴʪʘʪʳ U ï ʢʨʠʪʝʨʠʡ ʄʘʥʥʘ-ʋʠʪʥʠ ʧʦ ʤʝ-

ʪʦʜʠʢʝ çɼʠʘʛʥʦʩʪʠʢʘ ʤʝʞʣʠʯʥʦʩʪʥʦʛʦ ʦʪʥʦʰʝʥʠʷè 

(ɼʄʆ) (ʊ. ʃʠʨʠ) ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʘʭ 2 ʠ 3.  

ʊʘʙʣʠʮʘ 2 

ʈʝʟʫʣʴʪʘʪʳ U ï ʢʨʠʪʝʨʠʡ ʄʘʥʥʘ-ʋʠʪʥʠ ʧʦ ʤʝʪʦʜʠʢʝ çɼʠʘʛʥʦʩʪʠʢʘ ʤʝʞʣʠʯʥʦʩʪʥʦʛʦ ʦʪʥʦʰʝʥʠʷè 

(ɼʄʆ) (ʊ. ʃʠʨʠ) (çʗ ï ʨʝʘʣʴʥʦʝè)  

ʐʢʘʣʳ  Mann-

Whitney U 

Wilcoxon W Z Asymp. Sig. 

(2-tailed) 

Exact Sig. 

[2*(1-tailed 

Sig.)] 

ɸʚʪʦʨʠʪʘʨʥʳʡ 55,000 124,500 -1,084 ,345 ,347 

ʕʛʦʠʩʪʠʯʥʳʡ 61,500 136,500 -,824 ,511 ,615 

ɸʛʨʝʩʩʠʚʥʳʡ 54,500 131,500 -1,056 ,356 ,432 

ʇʦʜʦʟʨʠʪʝʣʴʥʳʡ 62,500 140,500 -,699 ,453 ,489 

ʇʦʜʯʠʥʷʝʤʳʡ 68,500 156,500 -,422 ,877 ,824 

ɿʘʚʠʩʠʤʳʡ 74,500 152,500 ,000 1,000 1,000 

ɼʨʫʞʝʣʶʙʥʳʡ 50,500 131,500 -1,512 ,146 ,018 

ɸʣʴʪʨʫʠʩʪʠʯʝʩʢʠʡ 66,000 144,000 -,440 ,660 ,755 

 

ʊʘʙʣʠʮʘ 3 

ʈʝʟʫʣʴʪʘʪʳ U ï ʢʨʠʪʝʨʠʡ ʄʘʥʥʘ-ʋʠʪʥʠ ʧʦ ʤʝʪʦʜʠʢʝ çɼʠʘʛʥʦʩʪʠʢʘ ʤʝʞʣʠʯʥʦʩʪʥʦʛʦ ʦʪʥʦʰʝʥʠʷè 

(ɼʄʆ) (ʊ. ʃʠʨʠ) (çʗ ï ʠʜʝʘʣʴʥʦʝè)  

ʐʢʘʣʳ  Mann-

Whitney U 

Wilcoxon W Z Asymp. Sig. 

(2-tailed) 

Exact Sig. 

[2*(1-tailed 

Sig.)] 

ɸʚʪʦʨʠʪʘʨʥʳʡ 58,500 136,500 -,860 ,390 ,443 

ʕʛʦʠʩʪʠʯʥʳʡ 60,000 138,000 -,811 ,418 ,514 

ɸʛʨʝʩʩʠʚʥʳʡ 60,000 138,000 -,811 ,418 ,514 

ʇʦʜʦʟʨʠʪʝʣʴʥʳʡ 70,000 148,000 -,128 ,898 ,932 

ʇʦʜʯʠʥʷʝʤʳʡ 53,000 131,000 -1,382 ,167 ,291 

ɿʘʚʠʩʠʤʳʡ 46,000 124,000 -2,809 ,070 ,043 

ɼʨʫʞʝʣʶʙʥʳʡ 42,000 120,000 -2,198 ,028 ,019 

ɸʣʴʪʨʫʠʩʪʠʯʝʩʢʠʡ 66,000 144,000 -,492 ,623 ,755 

 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ ʥʘʣʠʯʠʝ 

ʟʥʘʯʠʤʳʭ ʦʪʣʠʯʠʡ ʧʨʠ ʦʮʝʥʢʝ çʗ ï ʨʝʘʣʴʥʦʛʦè ʧʦ 

ʧʘʨʘʤʝʪʨʫ çʜʨʫʞʝʣʶʙʥʳʡè (0,018 ʙʘʣʣʘ) ʠ çʗ ï 

ʠʜʝʘʣʴʥʦʛʦè ʧʦ ʬʘʢʪʦʨʘʤ çʜʨʫʞʝʣʶʙʥʳʡè (0,019 

ʙʘʣʣʘ) ʠ çʟʘʚʠʩʠʤʳʡè (0,043 ʙʘʣʣʘ). 

ʕʪʠ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, 

ʯʪʦ ʫ ʯʣʝʥʦʚ ʛʨʫʧʧʳ ɸɸ ʧʨʝʦʙʣʘʜʘʝʪ ʚʳʨʘʞʝʥʥʘʷ 

ʩʢʣʦʥʥʦʩʪʴ ʢ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ, ʢʦʦʧʝʨʘʮʠʠ, ʛʠʙʢʦ-

ʩʪʠ, ʩʪʨʝʤʣʝʥʠʝ ʧʦʤʦʛʘʪʴ ʜʨʫʛʠʤ. ʋ ʧʨʝʜʩʪʘʚʠʪʝ-

ʣʝʡ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʡ ʷʚʣʷʝʪʩʷ 

ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʧʨʠʥʷʪʠʝ ʠ ʩʦʮʠʘʣʴʥʦʝ ʦʜʦʙʨʝʥʠʝ, 

ʞʝʣʘʥʠʝ çʙʳʪʴ ʭʦʨʦʰʠʤè. ʕʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘ-

ʩʘʶʪʩʷ ʠ çʗ ï ʨʝʘʣʴʥʦʛʦè ʠ ʗ ï ʠʜʝʘʣʴʥʦʛʦè.  

ʊʘʢʞʝ ʠʩʧʳʪʫʝʤʳʭ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʦʪʣʠʯʘʝʪ 

ʩʪʨʝʤʣʝʥʠʝ (çʗ ï ʠʜʝʘʣʴʥʦʝè) ʙʳʪʴ ʤʷʛʢʠʤ, ʚʝʞʣʠ-

ʚʳʤ, ʢʦʥʬʦʨʤʥʳʤ.  

ɼʣʷ ʨʝʩʧʦʥʜʝʥʪʦʚ ʠʟ ʛʨʫʧʧʳ ɸɸ çʗ ï ʠʜʝʘʣʴ-

ʥʦʝè ʚʳʨʘʞʝʥʦ ʚ ʩʪʨʝʤʣʝʥʠʠ ʜʦʩʪʠʯʴ ʫʩʪʦʡʯʠʚʦʛʦ 

ʧʦʣʦʞʝʥʠʷ (4 ʯʝʣʦʚʝʢʘ ï 33,3%) ʠ ʦʢʘʟʳʚʘʪʴ ʜʨʫ-

ʛʠʤ ʙʦʣʴʥʳʤ ʜʨʫʞʝʩʢʫʶ ʧʦʜʜʝʨʞʢʫ (3 ʯʝʣʦʚʝʢʘ ï 

25%), ʪ.ʝ. ʠʤʝʝʪʩʷ ʢʘʢ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʥʘ ʜʨʫʛʠʭ, 

ʪʘʢ ʠ ʚʥʫʪʨʝʥʥʷʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʥʘ ʩʝʙʷ.  

ɺʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʨʦʷʚʣʷ-

ʝʪʩʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʧʘʮʠʝʥʪʦʚ ʥʘ ʩʝʙʷ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ, ʚ ʦʙʣʘʩʪʠ ʜʦʩʪʠʞʝʥʠʷ ʢʦʤʬʦʨʪʥʦʛʦ ʩʦʩʪʦʷ-

ʥʠʷ ʠ ʚʳʨʘʙʦʪʢʠ ʫʩʪʘʥʦʚʢʠ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʪʨʫʜʥʦ-

ʩʪʝʡ ʠ ʧʨʝʧʷʪʩʪʚʠʡ (ʧʦ 3 ʯʝʣʦʚʝʢʘ ï 25%).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʤʦʞʝʤ ʛʦʚʦʨʠʪʴ ʦ ʥʘʣʠʯʠʠ 

ʨʘʟʣʠʯʠʡ ʚ ʩʠʩʪʝʤʝ ʦʮʝʥʦʢ çʗ ï ʨʝʘʣʴʥʦʝè ʠ ʗ-ʠʜʝ-

ʘʣʴʥʦʝè ʫ ʠʩʧʳʪʫʝʤʳʭ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʛʨʫʧʧʳ.  

ʇʦ ʤʝʪʦʜʠʢʝ çɼʨʝʚʦ ʞʠʟʥʠè ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ 

ʠʩʧʳʪʫʝʤʳʭ ʫ 5 ʯʝʣʦʚʝʢ (41,7%) ʚʳʨʘʞʝʥʳ ʧʦʣʦ-

ʞʠʪʝʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʧʨʝʧʷʪʩʪʚʠʡ 

ʠ ʦʙʱʠʪʝʣʴʥʦʩʪʴ, ʜʨʫʞʝʩʢʫʶ ʧʦʜʜʝʨʞʢʫ. ɺʦ ʚʪʦ-

ʨʦʡ ʛʨʫʧʧʝ ʪʦʣʴʢʦ ʫ 1 ʯʝʣʦʚʝʢʘ (8,3%) ʙʳʣʘ ʚʳʷʚ-

ʣʝʥʘ ʫʩʪʘʥʦʚʢʘ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʪʨʫʜʥʦʩʪʝʡ. 

ʆʩʪʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ ʥʘʣʠʯʠʝ ʫ ʧʘʮʠʝʥ-

ʪʦʚ ʫʪʦʤʣʷʝʤʦʩʪʠ, ʢʨʠʟʠʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʦʪʩʪʨʘ-

ʥʝʥʥʦʩʪʠ, ʟʘʤʢʥʫʪʦʩʪʠ, ʪʨʝʚʦʞʥʦʩʪʠ.  

ʈʝʟʫʣʴʪʘʪʳ ʜʠʘʛʥʦʩʪʠʢʠ ʧʦ ʤʝʪʦʜʠʢʝ ʅʝʦʢʦʥ-

ʯʝʥʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷè (ʚʘʨʠʘʥʪ ɼ. ʉʘʢʩʘ ʠ ʃʝʚʠ) 
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ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʠʩʧʳʪʫʝʤʳʭ ï 

ʫʯʘʩʪʥʠʢʦʚ ʛʨʫʧʧʳ ɸɸ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʘʮʠʝʥʪʦʚ, 

ʥʝ ʠʤʝʝʪ ʟʘʤʝʪʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʧʦ ʰʢʘʣʘʤ çʩʝʤʴʷè 

ʠ çʤʝʞʣʠʯʥʦʩʪʥʳʝ ʦʪʥʦʰʝʥʠʷè (ʧʦ 8 ʯʝʣʦʚʝʢ ï 

66,7%), çʩʝʢʩè (9 ʯʝʣʦʚʝʢ ï 75%), çʩʘʤʦʚʦʩʧʨʠʷ-

ʪʠʝè (7 ʯʝʣʦʚʝʢ ï 58,3%). ɿʥʘʯʠʤʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʚ 

ʵʪʦʡ ʛʨʫʧʧʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʫ 1 ʨʝʩʧʦʥʜʝʥʪʘ (8,3%). 

ɺʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʦʧʨʘʰʠʚʘʝʤʳʭ ʙʦʣʴʥʳʭ ʥʝ 

ʠʤʝʶʪ ʟʥʘʯʠʤʳʭ ʨʘʩʩʪʨʦʡʩʪʚ 6 ʠʩʧʳʪʫʝʤʳʭ ʧʦ 

ʰʢʘʣʝ çʩʝʢʩè (50%) ʠ ʧʦ 5 ʯʝʣʦʚʝʢ (41,7%) ʧʦ ʧʘʨʘ-

ʤʝʪʨʘʤ çʩʝʤʴʷè, çʤʝʞʣʠʯʥʦʩʪʥʳʝ ʦʪʥʦʰʝʥʠʷè ʠ 

çʩʘʤʦʚʦʩʧʨʠʷʪʠʝè. ʇʦ ʵʪʠʤ ʧʘʨʘʤʝʪʨʘʤ ʫ 2-3 ʨʝ-

ʩʧʦʥʜʝʥʪʦʚ ʠʤʝʶʪʩʷ ʚʳʨʘʞʝʥʥʳʝ ʩʝʨʴʝʟʥʳʝ ʨʘʩ-

ʩʪʨʦʡʩʪʚʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʫ ʣʶʜʝʡ, ʫʯʘʩʪ-

ʚʫʶʱʠʭ ʚ ʧʨʦʛʨʘʤʤʝ çɸʥʦʥʠʤʥʳʝ ɸʣʢʦʛʦʣʠʢʠè 

ʥʘʨʫʰʝʥʠʷ ʦʪʥʦʰʝʥʠʡ ʢ ʩʝʙʝ ʠ ʦʢʨʫʞʘʶʱʝʤʫ ʤʠʨʫ 

ʤʝʥʝʝ ʚʳʨʘʞʝʥʳ, ʯʝʤ ʫ ʧʘʮʠʝʥʪʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ 

ʛʨʫʧʧʦʚʦʡ ʨʘʙʦʪʝ ʚ ʨʘʤʢʘʭ ʧʩʠʭʦʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʠ ʩʦʧʦʩʪʘʚʠʤʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ ʨʝ-

ʤʠʩʩʠʠ. 
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Abstract 

This article discusses the influence of salting methods in the process of maturation of horse meat. Physical-

chemical and biochemical parameters are studied in the methods of salting, comparison of salting methods (in 

total) in terms of moisture content, moisture binding capacity, shear stress, quantitative composition of free amino 

acids. 

ɸʥʥʦʪʘʮʠʷ 
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʣʠʷʥʠʝ ʩʧʦʩʦʙʦʚ ʧʦʩʦʣʘ ʚ ʧʨʦʮʝʩʩʝ ʩʦʟʨʝʚʘʥʠʷ ʢʦʥʠʥʳ. ʀʟʫʯʘʝʪʩʷ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠ ʤʝʪʦʜʘʭ ʧʦʩʦʣʘ, ʩʨʘʚʥʝʥʠʝ ʩʧʦʩʦʙʦʚ ʧʦʩʦʣʘ (ʚ ʩʦʚʦ-

ʢʫʧʥʦʩʪʠ) ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʚʣʘʛʠ, ʚʣʘʛʦʩʚʷʟʳʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʥʘʧʨʷʞʝʥʠʶ ʩʨʝʟʘ, ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ 

ʩʦʩʪʘʚʫ ʩʚʦʙʦʜʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪ. 

 

Keywords: horse meat; methods of salting; moisture-binding capacity; amino acids; maturation process.  
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ʩʦʟʨʝʚʘʥʠʷ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʦʩʣʘʙʝʚʘʝʪ ʪʝʥʜʝʥʮʠʷ 

ʧʦʠʩʢʘ ʠ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʤʷʩʦʧʨʦʜʫʢʪʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʧʦʚʳ-

ʰʝʥʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʴʶ ʠ ʙʝʟʚʨʝʜʥʦ-

ʩʪʴʶ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʠ ʤʘʢʩʠ-

ʤʘʣʴʥʦ ʥʠʟʢʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʴʶ [1]. ʉʧʝʮʠʘʣʠʩʪʳ 

ʤʷʩʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʠ ʵʪʦʤ ʨʫʢʦʚʦʜʩʪʚʫ-

ʶʪʩʷ ʢʦʥʮʝʧʮʠʝʡ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ, ʦʜʥʦʡ ʠʟ ʦʩ-

ʥʦʚʥʳʭ ʟʘʜʘʯ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʩʚʝʜʝʥʠʝ ʜʦ ʤʠʥʠ-

ʤʫʤʘ ʥʘʣʠʯʠʷ ʚ ʧʨʦʜʫʢʪʘʭ ʚʝʱʝʩʪʚ, ʩʧʦʩʦʙʥʳʭ 

ʚʳʟʳʚʘʪʴ ʪʦʢʩʠʢʦʛʝʥʥʳʝ, ʘʣʣʝʨʛʝʥʥʳʝ ʠʣʠ ʤʫʪʘ-

ʛʝʥʥʳʝ ʨʝʘʢʮʠʠ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ.  

 ʂʦʥʩʢʦʝ ʤʷʩʦ ï ʢʘʣʦʨʠʡʥʳʡ ʠ ʧʠʪʘʪʝʣʴʥʳʡ 

ʧʨʦʜʫʢʪ, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʧʠʱʝʚʦʡ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʠ. ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʣʦʰʘ-

ʜʝʡ ʧʦʟʚʦʣʷʶʪ ʫʩʧʝʰʥʦ ʨʘʟʚʦʜʠʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʠʭ ʚ ʣʶʙʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ɼʣʷ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʤʷʩʦʧʨʦʜʫʢʪʦʚ ʚ ʧʨʦʤʳʰʣʝʥ-

ʥʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪ ʩʫʭʦʡ, ʤʦʢʨʳʡ ʠ ʩʤʝʰʘʥʥʳʡ 

ʩʧʦʩʦʙʳ ʧʦʩʦʣʘ [3]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʘʞʜʳʡ ʠʟ 

ʵʪʠʭ ʩʧʦʩʦʙʦʚ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʚ 

ʥʘʧʨʘʚʣʝʥʥʦʤ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʚʦʡʩʪʚ ʠ ʢʘʯʝʩʪʚʝʥ-

ʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʜʫʢʪʘ, ʘ ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ 

ʚʠʜʘ ʠ ʩʦʩʪʦʷʥʠʷ ʩʳʨʴʷ [2]. ʇʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʜʘʥ-

ʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫʯʠʪʳʚʘʣʠ ʩʨʘʚʥʠʤʦʩʪʴ ʠ ʜʦ-

ʩʪʦʚʝʨʥʦʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʩʳʨʴʝ ʥʠʞʝʩʨʝʜʥʝʡ ʫʧʠʪʘʥʥʦʩʪʠ (ʉʋ) ʧʦʨʦʜʳ ʣʦ-

ʰʘʜʝʡ çɼʞʘʙʝè. ʋʩʣʦʚʠʷ ʧʨʝʜʫʙʦʡʥʦʛʦ ʩʦʜʝʨʞʘ-

ʥʠʷ, ʪʝʭʥʠʢʘ ʫʙʦʷ, ʨʘʟʜʝʣʢʘ ʠ ʩʦʟʨʝʚʘʥʠʝ ʩʳʨʴʷ ʚʦ 

ʚʩʝʭ ʦʧʳʪʘʭ ʙʳʣʠ ʦʜʠʥʘʢʦʚʳʤʠ. ʇʨʦʜʦʣʞʠʪʝʣʴ-

ʥʦʩʪʴ ʦʭʣʘʞʜʝʥʠʷ ʢʦʥʠʥʳ ʚ ʧʦʣʫʪʫʰʘʭ ʩʦʩʪʘʚʣʷʣʘ 

5 ʩʫʪʦʢ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 2Á ʉ [4]. ɼʝʛʠʜʨʘʪʘʮʠʷ ʤʳ-

ʰʝʯʥʦʡ ʪʢʘʥʠ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʣʝʞʘʪ ʜʠʬʬʫʟʠ-

ʦʥʥʦ-ʦʩʤʦʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʧʦʩʦʣʘ, ʩʪʝʧʝʥʴ ʢʦʪʦ-

ʨʳʭ ʟʘʚʠʩʠʪ ʦʪ ʦʩʤʦʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʨʘʩʩʦʣʘ ʠ 

ʪʢʘʥʝʚʦʡ ʞʠʜʢʦʩʪʠ [5]. ʇʨʠʚʦʜʷʪ ʢ ʠʟʤʝʥʝʥʠʶ ʙʝʣ-

ʢʦʚ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʧʦʚʳʰʝ-

ʥʠʶ ʛʠʜʨʘʪʘʮʠʠ, ʨʘʟʨʳʭʣʝʥʠʶ ʪʢʘʥʠ ʠ ʫʚʝʣʠʯʝʥʠʶ 

ʥʝʞʥʦʩʪʠ. ʆ ʩʪʝʧʝʥʠ ʛʠʜʨʘʪʘʮʠʠ ʠ ʧʨʦʪʝʦʣʠʟʘ ʤʳ-

ʰʝʯʥʳʭ ʙʝʣʢʦʚ ʧʨʠ ʧʦʩʦʣʝ ʤʦʞʥʦ ʩʫʜʠʪʴ ʧʦ ʭʘʨʘʢ-

ʪʝʨʫ ʠʟʤʝʥʝʥʠʡ ʚʣʘʛʦʩʚʷʟʳʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ 

ʥʘʧʨʷʞʝʥʠʷ ʩʨʝʟʘ, ʢʦʪʦʨʳʝ ʟʘʚʠʩʷʪ ʦʪ ʩʧʦʩʦʙʦʚ ʧʦ-

ʩʦʣʘ. ʅʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʩʦʟʨʝʚʘʥʠʷ 

ʢʦʥʠʥʳ ʥʘ 9 ʩʫʪʢʠ ʧʦʩʦʣʘ ʚʣʘʛʦʩʚʷʟʳʚʘʶʱʘʷ ʩʧʦ-

ʩʦʙʥʦʩʪʴ ʚʦʟʨʘʩʪʘʣʘ ʧʨʠ ʩʫʭʦʤ ʤʝʪʦʜʝ ʜʦ 18 - 19 %, 

ʤʦʢʨʦʤ -35 - 40 %, ʩʤʝʰʘʥʥʦʤ 30-31 %, ʟʜʝʩʴ 

ʚʠʜʥʦ, ʯʪʦ ʤʦʢʨʳʡ ʤʝʪʦʜ ʧʦʩʦʣʘ ʦʙʝʩʧʝʯʠʚʘʝʪ 



Danish Scientific Journal No21, 2019 63 

ʥʘʠʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ. ɺʝʣʠʯʠʥʘ ʨʅ ʧʨʠ ʩʫʭʦʤ ʤʝ-

ʪʦʜʝ ʧʦʩʦʣʘ ʩʥʠʟʠʣʘʩʴ ʥʘ 0,06, ʘ ʚ ʤʦʢʨʦʤ ʫʚʝʣʠʯʠ-

ʣʦʩʴ ʥʘ 0,21 % ʠ ʩʤʝʰʘʥʥʦʤ ʥʘ 0,17 % ʠ, ʪʝʤ ʩʘʤʳʤ, 

ʦʢʘʟʳʚʘʣʦ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʚʣʘʛʦʩʚʷʟʳʚʘʶʱʝʡ ʩʧʦ-

ʩʦʙʥʦʩʪʠ. ɿʥʘʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʩʨʝʟʘ ʚ ʧʨʦʮʝʩʩʝ 

ʧʦʩʦʣʘ ʫʤʝʥʴʰʘʣʦʩʴ ʜʦ 24 % ʧʨʠ ʩʫʭʦʤ ʤʝʪʦʜʝ ʧʦ-

ʩʦʣʘ, 33 % - ʧʨʠ ʤʦʢʨʦʤ ʠ 28 % - ʩʤʝʰʘʥʥʦʤ. ʂʦʣʠ-

ʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʤʠʥʦʢʠʩʣʦʪ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʥʝʟʘʤʝʥʠʤʳʭ ʠ ʘʨʦʤʘʪʦʦʙʨʘʟʫʶʱʠʭ, ʚ ʧʨʦʮʝʩʩʝ ʩʦ-

ʟʨʝʚʘʥʠʷ ʫʚʝʣʠʯʠʚʘʣʦʩʴ: ʤʘʢʩʠʤʘʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʧʨʠ ʤʦʢʨʦʤ ʤʝʪʦʜʝ ʧʦʩʦʣʘ (ʥʘ 68 % 

ʧʨʦʪʠʚ 22 % ʧʨʠ ʩʫʭʦʤ ʠ 49 % ʩʤʝʰʘʥʥʦʤ ʤʝʪʦʜʘʭ 

(ʪʘʙʣ. 1, 2, 3). ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʨʦʩʪ ʩʚʦʙʦʜʥʳʭ 

ʘʤʠʥʦʢʠʩʣʦʪ ʦʙʲʷʩʥʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʣʠʟʠʥʘ, ʩʝ-

ʨʠʥʘ, ʪʨʝʦʥʠʥʘ, ʪʘʫʨʠʥʘ, ʚ ʥʝʢʦʪʦʨʳʭ ʦʧʳʪʘʭ ʛʠ-

ʩʪʠʜʠʥʘ, ʮʠʩʪʠʥʘ, ʘʩʧʘʨʘʛʠʥʦʚʦʡ ʠ ʛʣʶʪʘʤʠʥʦʚʦʡ 

ʢʠʩʣʦʪ. ʂʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʩʚʦʙʦʜʥʳʭ ʘʤʠʥʦʢʠʩ-

ʣʦʪ ʚ ʧʨʦʮʝʩʩʝ ʧʦʩʦʣʘ ʠ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʥʝ ʧʨʝ-

ʪʝʨʧʝʚʘʣ ʠʟʤʝʥʝʥʠʡ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʤʝʪʦʜʘ ʧʦʩʦʣʘ 

ʙʳʣʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 19 ʘʤʠʥʦʢʠʩʣʦʪ: ʮʠʩʪʝʠʥ, 

ʮʠʩʪʠʥ, ʣʠʟʠʥ, ʛʠʩʪʠʜʠʥ, ʘʨʛʠʥʠʥ, ʪʘʫʨʠʥ, ʘʩʧʘʨʘ-

ʛʠʥʦʚʘʷ,, ʩʝʨʠʠ, ʛʣʠʮʠʥ, ʛʣʶʪʘʤʠʥʦʚʘʷ, ʪʨʝʦʥʠʥ, 

ʘʣʘʥʠʥ, ʪʠʨʦʟʠʥ, ʚʘʣʠʥ, ʬʝʥʠʣʘʣʘʥʠʥ, ʣʝʡʮʠʥ, ʧʨʦ-

ʣʠʥ, ʤʝʪʠʦʥʠʥ, ʪʨʠʧʪʦʬʘʥ. ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʳʨʴʷ ʠ ʛʦʪʦʚʦʛʦ ʧʨʦ-

ʜʫʢʪʘ ʧʨʠ ʩʫʭʦʤ, ʤʦʢʨʦʤ ʠ ʩʤʝʰʘʥʥʦʤ ʤʝʪʦʜʘʭ ʧʦ-

ʩʦʣʘ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1, 2, 3.  

ʊʘʙʣ. 1. 

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠ ʩʫʭʦʤ ʠ ʤʦʢʨʦʤ ʤʝʪʦʜʘʭ ʧʦʩʦʣʘ 

ʇʦʢʘʟʘʪʝʣʠ ʉʳʨʴʝ ɻʦʪʦʚʳʡ ʧʨʦʜʫʢʪ 

 ʜʦ ʧʦʩʦʣʘ ʧʦʩʣʝ ʧʦʩʦʣʘ ʩʫʭʦʡ ʤʦʢʨʳʡ 

  ʩʫʭʦʡ ʤʦʢʨʳʡ   

ʨʅ  6,06 6,00 6,27 6,25 6,18 

ɺʣʘʞʥʦʩʪʴ ʚ % ʢ ʩʫʭʦʤʫ ʦʩʪʘʪʢʫ  290,6 281,6 263,4 222,4 242,4 

ɺʣʘʛʦʩʚʷʟʳʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʚ % 

ʢ ʩʫʭʦʤʫ ʦʩʪʘʪʢʫ  

     

- ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ  188,6 216,2 248,4 125,6 130,7 

- ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ  9,1 10,4 11,4 2,6 3,0 

ʅʘʧʨʷʞʝʥʠʝ ʩʨʝʟʘ, ʢʛ/ʩʤ2       

- ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ  1,26 0,96 0,85 1,05 1,03 

- ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ  0,12 0,11 0,09 0,05 0,05 

ʉʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʚ % ʢ ʩʫʭʦʤʫ 

ʦʩʪʘʪʢʫ:  

     

ʦʙʱʝʛʦ       

-%  14,6 14,0 13,8 14,0 14,0 

- ʚ % ʢ ʘʟʦʪʫ ʩʳʨʴʷ  100,0 95,8 94,5 95,8 95,8 

ʩʦʣʝʨʘʩʪʚʦʨʠʤʳʝ ʬʨʘʢʮʠʠ       

-%  7,5 6ɼ 5,3 - - 

- ʚ % ʢ ʘʟʦʪʫ ʩʳʨʴʷ  100,0 81,3 70,6 - - 

ʉʦʜʝʨʞʘʥʠʝ ʩʚʦʙʦʜʥʳʭ ʘʤʠʥʦʢʠʩ-

ʣʦʪ, ʤʛ % ʥʘ ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ  

     

- ʩʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ  538,8 664,6 678,5 638,6 631,9 

ʚ ʪʦʤ ʯʠʩʣʝ       

- ʥʝʟʘʤʝʥʠʤʳʭ  233,1 239,0 238,7 230,5 245,4 

- ʘʨʦʤʘʪʦʦʙʨʘʟʫʶʱʠʭ  248,2 305,6 297,5 241,2 362,8 

 

ʄʝʪʦʜ ʧʦʩʦʣʘ ʦʢʘʟʳʚʘʣ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʚʝʩʦʚʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦʜʫʢʪʘ. ʄʦʢʨʳʡ ʠ ʩʤʝʰʘʥ-

ʥʳʡ ʤʝʪʦʜʳ ʧʦʩʦʣʘ ʧʨʠʚʦʜʠʣʠ ʢ ʫʚʝʣʠʯʝʥʠʶ ʤʘʩʩʳ 

ʥʘ 2,3 % ʠ 1,44 %, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʫʭʦʡ - ʢ ʧʦʪʝ-

ʨʷʤ ʚʝʩʘ ʜʦ 0,8 %. 

ɺʩʝ ʤʝʪʦʜʳ ʧʦʩʦʣʘ ʚʳʟʳʚʘʣʠ ʧʦʪʝʨʶ ʘʟʦʪʠ-

ʩʪʳʭ ʚʝʱʝʩʪʚ: ʩʫʭʦʡ ʜʦ 10,33 %, ʤʦʢʨʳʡ - 18,5 ʠ 

ʩʤʝʰʘʥʥʳʡ - 13,5 %. ʊʝʧʣʦʚʘʷ ʦʙʨʘʙʦʪʢʘ, ʥʝʟʘʚʠ-

ʩʠʤʦ ʦʪ ʤʝʪʦʜʘ ʧʦʩʦʣʘ, ʧʨʠʚʦʜʠʣʘ ʢ ʫʤʝʥʴʰʝʥʠʶ 

ʩʦʜʝʨʞʘʥʠʷ ʚʣʘʛʠ ʠ ʚʣʘʛʦʩʚʷʟʳʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦ-

ʩʪʠ, ʫʚʝʣʠʯʝʥʠʶ ʚʝʣʠʯʠʥʳ ʥʘʧʨʷʞʝʥʠʷ ʩʨʝʟʘ. ʀʟ-

ʤʝʥʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʧʨʦʮʝʩʩʝ ʪʝʧʣʦʚʦʡ ʦʙʨʘ-

ʙʦʪʢʠ, ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʜʝʥʘʪʫʨʘʮʠʝʡ ʠ ʧʦʩʣʝʜʫʶ-

ʱʝʡ ʢʦʘʛʫʣʷʮʠʝʡ ʙʝʣʢʦʚ. ʍʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʡ ʧʨʠ 

ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ʙʳʣ ʠʜʝʥʪʠʯʝʥ ʠʟʤʝʥʝʥʠʷʤ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʥʘʤʠ ʚ ʩʳʨʴʝ ʧʦʩʣʝ ʧʦʩʦʣʘ. ʆʙ-

ʨʘʟʮʳ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʢʨʦʛʦ 

ʤʝʪʦʜʘ ʧʦʩʦʣʘ, ʠʤʝʣʠ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʦʨʛʘʥʦʣʝʧʪʠ-

ʯʝʩʢʫʶ ʦʮʝʥʢʫ ʧʦ ʪʘʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʢʘʢ ʢʦʥʩʠ-

ʩʪʝʥʮʠʷ, ʩʦʯʥʦʩʪʴ, ʘʨʦʤʘʪ, ʯʪʦ ʩʦʛʣʘʩʦʚʳʚʘʣʦʩʴ ʩ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝ-

ʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
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ʊʘʙʣ.2. 

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠ ʩʫʭʦʤ ʠ ʩʤʝʰʘʥʥʦʤ ʤʝʪʦʜʘʭ ʧʦʩʦʣʘ 

ʇʦʢʘʟʘʪʝʣʠ 

ʉʳʨʴʝ ɻʦʪʦʚʳʡ ʧʨʦʜʫʢʪ 

ʜʦ ʧʦʩʦʣʘ 
ʧʦʩʣʝ ʧʦʩʦʣʘ 

ʩʫʭʦʡ ʩʤʝʰʘʥʥʳʡ  
ʩʫʭʦʡ  ʩʤʝʰʘʥʥʳʡ  

ʨʅ  6,03 5,98 6,10 6,20 6,38 

ɺʣʘʞʥʦʩʪʴ, ʚ % ʢ ʩʫʭʦʤʫ ʦʩʪʘʪʢʫ  323,7 282,2 286,9 286,6 284,7 

ɺʣʘʛʦʩʚʷʟʳʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʚ % ʢ ʩʫʭʦʤʫ 
ʦʩʪʘʪʢʫ  

     

- ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ  182,6 208,8 243,4 183,5 183,8 

- ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ  12,4 15,0 14,0 14,0 10,0 

ʅʘʧʨʷʞʝʥʠʝ ʩʨʝʟʘ, ʢʛ/ʩʤ       

- ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ  ʫʟ 0,93 0,88 1,18 1,08 

- ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ  0,09 0,12 0,14 0,06 0,09 

ʉʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʚ % ʢ ʩʫʭʦʤʫ ʦʩʪʘʪʢʫ:       

ʦʙʱʝʛʦ       

-%  15,2 13,6 12,8 13,5 13,8 

- ʚ % ʢ ʘʟʦʪʫ ʩʳʨʴʷ  100,0 89,4 84,2 88,8 90,7 

ʩʦʣʝʨʘʩʪʚʦʨʠʤʳʝ ʬʨʘʢʮʠʠ       

-%  7,4 5,9 5,3 - - 

- ʚ % ʢ ʘʟʦʪʫ ʩʳʨʴʷ  100,0 79,7 71,6 - - 

ʉʦʜʝʨʞʘʥʠʝ ʩʚʦʙʦʜʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪ, ʤʛ % ʥʘ ʩʫ-
ʭʦʝ ʚʝʱʝʩʪʚʦ  

     

- ʩʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ  624,7 654,1 738,9 693,7 751,2 

ʚ ʪʦʤ ʯʠʩʣʝ       

- ʥʝʟʘʤʝʥʠʤʳʭ  196,0 184,0 245,3 218,7 281,8 

- ʘʨʦʤʘʪʦʦʙʨʘʟʫʶʱʠʭ  269,1 306,3 369,1 304,7 354,7 

ʉʨʘʚʥʝʥʠʝ ʩʧʦʩʦʙʦʚ ʧʦʩʦʣʘ (ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ) 

ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʚʣʘʛʠ, ʚʣʘʛʦʩʚʷʟʳʚʘʶʱʝʡ ʩʧʦʩʦʙ-

ʥʦʩʪʠ, ʥʘʧʨʷʞʝʥʠʶ ʩʨʝʟʘ, ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ ʩʦ-

ʩʪʘʚʫ ʩʚʦʙʦʜʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʨʦʤʘ-

ʪʦʦʙʨʘʟʫʶʱʠʭ ʠ ʥʝʟʘʤʝʥʠʤʳʭ, ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ 

ʦʮʝʥʢʝ ʧʦʢʘʟʘʣʦ ʧʨʝʠʤʫʱʝʩʪʚʦ ʦʙʨʘʟʮʦʚ, ʠʟʛʦʪʦʚ-

ʣʝʥʥʳʭ ʤʦʢʨʳʤ ʤʝʪʦʜʦʤ ʧʦʩʦʣʘ ʠ ʥʝʮʝʣʝʩʦʦʙʨʘʟ-

ʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʫʭʦʛʦ ʠ ʩʤʝʰʘʥʥʦʛʦ. 

ʊʘʙʣ. 3. 

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠ ʤʦʢʨʦʤ ʠ ʩʤʝʰʘʥʥʦʤ ʧʦʩʦʣʝ 

ʇʦʢʘʟʘʪʝʣʠ 

ʉʳʨʴʝ ɻʦʪʦʚʳʡ ʧʨʦʜʫʢʪ 

ʜʦ ʧʦʩʦʣʘ 
ʧʦʩʣʝ ʧʦʩʦʣʘ 

ʤʦʢʨʳʡ  ʩʤʝʰʘʥʥʳʡ  
ʤʦʢʨʳʡ ʩʤʝʰʘʥʥʳʡ 

ʨʅ 6,00 6,25 5,99 6,20 6,22 

ɺʣʘʞʥʦʩʪʴ ʚ % ʢ ʩʫʭʦʤʫ ʦʩʪʘʪʢʫ  318,1 305,2 295,1 293,3 272,3 

ɺʣʘʛʦʩʚʷʟʳʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʚ % ʢ ʩʫʭʦʤʫ ʦʩʪʘʪʢʫ  
     

- ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ  202,0 247,6 241,7 180,2 181,8 

- ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ  20,9 3,9 4,4 12,4 9,2 

ʅʘʧʨʷʞʝʥʠʝ ʩʨʝʟʘ, ʢʛ/ʩʤ       

- ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ  1,89 0,97 0,88 1,02 1,07 

- ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ  0,07 0,05 0,09 0,06 0,05 

ʉʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʚ % ʢ ʩʫʭʦʤʫ 

ʦʩʪʘʪʢʫ:  
     

ʦʙʱʝʛʦ       

-%  15,3 13,4 13,2 13,5 13,6 

- ʚ % ʢ ʘʟʦʪʫ ʩʳʨʴʷ  100,0 87,6 86,3 88,2 88,8 

ʩʦʣʝʨʘʩʪʚʦʨʠʤʳʝ ʬʨʘʢʮʠʠ       

-%  6,8 5,4 5,0 - - 

- ʚ % ʢ ʘʟʦʪʫ ʩʳʨʴʷ  . 100,0 77,9 73',3 - - 

ʉʦʜʝʨʞʘʥʠʝ ʩʚʦʙʦʜʥʳʭ ʘʤʠʥʦ-

ʢʠʩʣʦʪ, ʤʛ % ʥʘ ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ  
     

- ʩʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ  580,9 645,2 635,1 699,7 612,9 

ʚ ʪʦʤ ʯʠʩʣʝ       

- ʥʝʟʘʤʝʥʠʤʳʭ  297,3 320,3 353,4 261,9 293,4 

- ʘʨʦʤʘʪʦʦʙʨʘʟʫʶʱʠʭ  283,3 325,9 282,5 368,1 323,2 
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ɹʦʣʝʝ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʦʙʨʘʟʮʦʚ, ʧʦʩʦʣʝʥʥʳʭ 

ʤʦʢʨʳʤ ʤʝʪʦʜʦʤ, ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʦ ʠʩʢʣʶʯʝ-

ʥʠʝʤ ʠʟ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠʝʤʘ 

ʥʘʪʠʨʢʠ ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʴʶ, ʢʦʪʦʨʳʡ ʧʨʠʤʝʥʷʶʪ 

ʧʨʠ ʩʫʭʦʤ ʠ ʩʤʝʰʘʥʥʦʤ ʤʝʪʦʜʘʭ, ʦʪʨʠʮʘʪʝʣʴʥʦ 

ʚʣʠʷʶʱʝʛʦ ʥʘ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʩʦʜʝʨʞʘʥʠʝ 

ʚʣʘʛʠ, ʚʣʘʛʦʩʚʷʟʳʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʥʘʧʨʷʞʝ-

ʥʠʝ ʩʨʝʟʘ. 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʭʘʨʘʢʪʝʨʠ-

ʟʫʶʱʠʝ ʩʘʥʠʪʘʨʥʫʶ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʩʪʴ ʠʟʜʝʣʠʡ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʤʝʪʦʜʘ ʧʦʩʦʣʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʪʨʝ-

ʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʛʦʪʦʚʳʤ ʤʷʩʥʳʤ ʧʨʦ-

ʜʫʢʪʘʤ. ɺ ʩʳʨʴʝ ʜʦ ʠ ʧʦʩʣʝ ʧʦʩʦʣʘ ʦʙʱʝʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʢʦʣʝʙʘʣʦʩʴ ʚ 1 ʛ ʧʨʦʜʫʢʪʘ ʦʪ 

10 ʜʦ 10. ʇʦʩʣʝ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʦʩʪʘʪʦʯʥʦʝ ʢʦ-

ʣʠʯʝʩʪʚʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩʦʩʪʘʚʣʷʣʦ 101 - 102 ʥʘ 

1 ʛ ʧʨʦʜʫʢʪʘ; ʙʘʢʪʝʨʠʠ ʛʨʫʧʧʳ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ ʠ 

ʧʨʦʪʝʷ ʥʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ. 

ʆʜʥʘʢʦ ʥʝʩʤʦʪʨʷ ʥʘ ʚʳʷʚʣʝʥʥʳʝ ʧʨʝʠʤʫʱʝ-

ʩʪʚʘ ʤʦʢʨʦʛʦ ʤʝʪʦʜʘ ʧʦʩʦʣʘ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʝʛʦ ʦʪ-

ʜʝʣʴʥʦ, ʚʥʝ ʩʨʘʚʥʝʥʠʷ ʩ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ, ʙʳʣʦ 

ʦʪʤʝʯʝʥʦ, ʯʪʦ ʦʥ ʠʤʝʝʪ ʨʷʜ ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʝʜʦ-

ʩʪʘʪʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʘʣʠʚʦʯʥʦʛʦ 

ʨʘʩʩʦʣʘ: 

- ʚ ʨʘʩʩʦʣ ʧʝʨʝʭʦʜʠʪ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʘʟʦʪʠ-

ʩʪʳʭ ʚʝʱʝʩʪʚ, ʯʪʦ ʩʥʠʞʘʝʪ ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ ʧʨʦ-

ʜʫʢʪʘ; 

- ʧʨʦʮʝʩʩ ʧʦʩʦʣʘ ʩʚʷʟʘʥ ʩ ʙʦʣʴʰʦʡ ʟʘʪʨʘʪʦʡ 

ʨʫʯʥʦʛʦ ʪʨʫʜʘ ʠ ʟʘʪʨʫʜʥʷʝʪ ʤʝʭʘʥʠʟʘʮʠʶ. 
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Abstract 
A hypothesis is presented that allows a quantitative description of the relationship between the rate of division 

of tumor cells and the degree of their oxygen saturation. On the basis of this hypothesis and the known methods 

for calculating the distribution of oxygen in tumors of simple forms (spherical), a mathematical model of the 

growth of such tumors has been constructed. Analytical expressions were obtained describing time dependences 

of such parameters as tumor size, coordinates of surfaces that are boundary between the normoxic and hypoxic 

regions. 

ɸʥʥʦʪʘʮʠʷ 

ʇʨʝʜʩʪʘʚʣʝʥʘ ʛʠʧʦʪʝʟʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʧʠʩʘʪʴ ʩʚʷʟʴ ʤʝʞʜʫ ʩʢʦʨʦʩʪʴʶ ʜʝʣʝʥʠʷ ʦʧʫʭʦ-

ʣʝʚʳʭ ʢʣʝʪʦʢ ʠ ʩʪʝʧʝʥʴʶ ʠʭ ʥʘʩʳʱʝʥʠʷ ʢʠʩʣʦʨʦʜʦʤ. ʅʘ ʦʩʥʦʚʝ ʵʪʦʡ ʛʠʧʦʪʝʟʳ ʠ ʠʟʚʝʩʪʥʳʭ ʤʝʪʦʜʦʚ ʨʘʩ-

ʯʝʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʚ ʦʧʫʭʦʣʷʭ ʧʨʦʩʪʳʭ ʬʦʨʤ (ʩʬʝʨʠʯʝʩʢʦʡ) ʧʦʩʪʨʦʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʨʦʩʪʘ ʪʘʢʠʭ ʦʧʫʭʦʣʝʡ. ʇʦʣʫʯʝʥʳ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ, ʦʧʠʩʳʚʘʶʱʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʪʘʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ, ʢʘʢ ʨʘʟʤʝʨ ʦʧʫʭʦʣʠ, ʢʦʦʨʜʠʥʘʪʳ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʷʚʣʷʶʱʠʭʩʷ ʛʨʘʥʠʯʥʳʤʠ ʤʝʞʜʫ ʥʦʨʤʦʢʩʠʯʝ-

ʩʢʦʡ ʠ ʛʠʧʦʢʩʠʯʝʩʢʦʡ ʦʙʣʘʩʪʷʤʠ.  

 

Keywords: hypothesis, cancer cells, mathematical modeling, oxygen distribution, cancer cell growth model.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʧʦʪʝʟʘ, ʨʘʢʦʚʳʝ ʢʣʝʪʢʠ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʠʩʣʦ-

ʨʦʜʘ, ʤʦʜʝʣʴ ʨʦʩʪʘ ʨʘʢʦʚʳʭ ʢʣʝʪʦʢ.  

 

ɺʝʨʦʷʪʥʦʩʪʴ ʛʠʙʝʣʠ ʦʙʣʫʯʝʥʥʦʡ ʦʧʫʭʦʣʝʚʦʡ 

ʢʣʝʪʢʠ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝ-

ʧʝʥʠ ʝʝ ʦʢʩʠʛʝʥʘʮʠʠ. ʕʪʘ ʩʪʝʧʝʥʴ ʦʢʩʠʛʝʥʘʮʠʠ ʠʟ-

ʤʝʥʷʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʦʩʪʘ ʦʧʫʭʦʣʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʦʩʪʘ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʧʫʭʦʣʝʡ ʩ 

ʮʝʣʴʶ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʠʟʤʝʥʝʥʠʷ ʦʢʩʠʛʝʥʘʮʠʠ ʢʣʝ-

ʪʦʢ ʚ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʘʭ ʦʧʫʭʦʣʠ ʷʚʣʷʝʪʩʷ ʥʝʦʙ-

ʭʦʜʠʤʳʤ ʵʪʘʧʦʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦʧʨʝʜʝʣʝʥʠʷ ʠʟ-

ʤʝʥʝʥʠʷ ʨʘʜʠʦʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢʣʝʪʦʢ ʚ ʧʨʦʮʝʩʩʝ 

ʨʦʩʪʘ ʦʧʫʭʦʣʝʡ. ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʨʘʩʯʝʪʘ ʨʘʜʠʦ-

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʨʘʟʣʠʯʥʦ ʦʢʩʠʛʝʥʠʨʦʚʘʥʥʳʭ 

ʩʣʦʝʚ ʦʧʫʭʦʣʝʡ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦ-

ʜʠʤʳʤ ʵʪʘʧʦʤ ʩʦʟʜʘʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʦʧʪʠ-

ʤʠʟʘʮʠʠ ʤʝʪʦʜʠʢ ʣʫʯʝʚʦʡ ʪʝʨʘʧʠʠ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ. ʉʢʘʟʘʥʥʦʝ ʦʧʨʝʜʝʣʷʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʇʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʢʠʩʣʦʨʦʜʘ ʚ ʦʧʫʭʦʣʴ ʩ ʝʝ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʩʪʝʧʝʥʴ ʦʢʩʠʛʝʥʘʮʠʠ ʚʥʫʪʨʝʥʥʠʭ ʦʙʣʘ-

ʩʪʝʡ ʦʧʫʭʦʣʠ ʟʘʚʠʩʠʪ ʦʪ ʝʝ ʬʦʨʤʳ, ʪ.ʢ. ʬʦʨʤʘ ʦʧʫ-

ʭʦʣʠ ʦʧʨʝʜʝʣʷʝʪ ʩʪʝʧʝʥʴ ʩʭʦʜʠʤʦʩʪʠ ʜʠʬʬʫʟʠʦʥ-

ʥʳʭ ʧʦʪʦʢʦʚ ʢʠʩʣʦʨʦʜʘ ʚ ʥʝʡ. ʊʘʢ, ʚ ʦʧʫʭʦʣʠ 

ʩʬʝʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʪʘʢʘʷ ʩʭʦʜʠʤʦʩʪʴ ʙʫʜʝʪ ʤʘʢʩʠ-

ʤʘʣʴʥʦʡ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʛʣʫʙʦʢʦʝ ʧʨʦʥʠʢ-

ʥʦʚʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʚ ʦʧʫʭʦʣʴ, ʯʝʤ, ʥʘʧʨʠʤʝʨ, ʚ ʩʣʫ-

ʯʘʝ ʦʧʫʭʦʣʠ, ʠʤʝʶʱʝʡ ʬʦʨʤʫ ʧʣʦʩʢʦʛʦ ʩʣʦʷ. ɿʜʝʩʴ 

ʠ ʜʘʣʝʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚ ʦʧʫʭʦʣʴ ʚ ʚʠʜʝ ʧʣʦʩ-

ʢʦʛʦ ʩʣʦʷ ʢʠʩʣʦʨʦʜ ʧʦʩʪʫʧʘʝʪ ʯʝʨʝʟ ʦʜʥʫ ʠʟ ʝʝ 

ʧʣʦʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʝʨʧʝʥʜʠ-

ʢʫʣʷʨʥʦʤ ʢ ʵʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʨʦʠʩʭʦʜʠʪ ʨʦʩʪ 

ʦʧʫʭʦʣʠ. ɺʪʦʨʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʧʣʦʩʢʦʡ ʦʧʫʭʦʣʠ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʥʝʧʦʜʚʠʞʥʦʡ ʠ ʯʝʨʝʟ ʥʝʝ ʢʠʩʣʦʨʦʜ 

ʥʝ ʧʦʩʪʫʧʘʝʪ. ʎʠʣʠʥʜʨʠʯʝʩʢʠʝ ʦʧʫʭʦʣʝʚʳʝ ʪʷʞʠ, 

ʥʘʙʣʶʜʘʝʤʳʝ ʧʨʠ ʥʝʢʦʪʦʨʳʭ ʬʦʨʤʘʭ ʨʘʢʘ ʣʝʛʢʦʛʦ, 

ʧʦ ʩʪʝʧʝʥʠ ʩʭʦʜʠʤʦʩʪʠ ʧʦʪʦʢʦʚ ʢʠʩʣʦʨʦʜʘ ʟʘʥʠ-

ʤʘʶʪ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ. ɺʦʦʙʱʝ, ʤʦʞʥʦ 

ʩʯʠʪʘʪʴ, ʯʪʦ ʦʧʫʭʦʣʠ ʧʨʦʠʟʚʦʣʴʥʦʡ ʬʦʨʤʳ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʩʭʦʜʠʤʦʩʪʠ ʜʠʬʬʫʟʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ʢʠʩʣʦ-

ʨʦʜʘ ʚ ʥʠʭ ʙʫʜʫʪ ʟʘʥʠʤʘʪʴ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝ-

ʥʠʝ ʤʝʞʜʫ ʦʧʫʭʦʣʷʤʠ ʩʬʝʨʠʯʝʩʢʦʡ ʠ ʧʣʦʩʢʦʡ 

ʬʦʨʤʳ. ʇʦʵʪʦʤʫ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʦʩʪʘ 

ʦʧʫʭʦʣʝʡ ʠʤʝʥʥʦ ʩʬʝʨʠʯʝʩʢʦʡ ʠ ʧʣʦʩʢʦʡ ʬʦʨʤ. 

ʈʦʩʪ ʦʧʫʭʦʣʠ ʟʘʚʠʩʠʪ ʦʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʠʩʣʦ-

ʨʦʜʘ ʚ ʥʝʡ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʵʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʧʨʦʮʝʩʩʘʤʠ ʜʠʬʬʫʟʠʠ ʢʠʩʣʦʨʦʜʘ ʚ ʦʧʫ-

ʭʦʣʠ ʠ ʝʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʦʧʫʭʦʣʝʚʳʤʠ ʢʣʝʪʢʘʤʠ. 

ɸʥʘʣʠʪʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʠʩ-

ʣʦʨʦʜʘ ʚ ʦʧʫʭʦʣʠ ʧʨʦʩʪʦʡ ʬʦʨʤʳ (ʥʘʧʨʠʤʝʨ, ʩʬʝ-

ʨʠʯʝʩʢʦʡ) ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʦ, ʝʩʣʠ ʠʟʚʝʩʪʥʘ ʟʘ-

ʚʠʩʠʤʦʩʪʴ ʩʢʦʨʦʩʪʠ ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʚ 

ʫʯʘʩʪʢʝ ʦʧʫʭʦʣʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʨʦʜʘ ʚ ʵʪʦʤ 

ʫʯʘʩʪʢʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ 

ʷʚʣʷʶʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʧʨʠ ʚʳʩʦʢʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʢʠʩʣʦʨʦʜʘ ʩʢʦʨʦʩʪʴ ʝʛʦ ʧʦʪʨʝʙʣʝ-

ʥʠʷ ʢʣʝʪʢʘʤʠ ʥʝ ʟʘʚʠʩʠʪ ʠʣʠ ʧʦʯʪʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ 

ʢʦʥʮʝʥʪʨʘʮʠʠ, ʘ ʧʨʠ ʥʠʟʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʢʠʩʣʦ-

ʨʦʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʦʥʦʪʦʥʥʦ ʚʦʟʨʘʩʪʘʶʱʫʶ 

ʬʫʥʢʮʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʥʘʤʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʨʘʙʦʪʝ [1], 

ʩʦʜʝʨʞʘʱʝʡ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʩʢʦʨʦʩʪʠ ʧʦʪʨʝʙʣʝʥʠʷ 

ʢʣʝʪʢʘʤʠ ʢʠʩʣʦʨʦʜʘ ʦʪ ʝʛʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʦʢʨʫʞʘ-

ʶʱʝʡ ʵʪʠ ʢʣʝʪʢʠ ʩʨʝʜʝ.  

ʇʫʩʪʴ v ï ʚʝʣʠʯʠʥʘ, ʨʘʚʥʘʷ ʤʘʩʩʝ ʢʠʩʣʦʨʦʜʘ 

ʧʦʪʨʝʙʣʷʝʤʦʛʦ ʝʜʠʥʠʮʝʡ ʦʙʲʝʤʘ ʦʧʫʭʦʣʠ ʟʘ ʝʜʠ-

ʥʠʮʫ ʚʨʝʤʝʥʠ. ɼʘʣʝʝ ʵʪʫ ʚʝʣʠʯʠʥʫ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ 

ʩʢʦʨʦʩʪʴʶ ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ. ʄʳ ʩʯʠʪʘʝʤ ʜʦ-

ʧʫʩʪʠʤʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʶ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʟʘ-

ʚʠʩʠʤʦʩʪʝʡ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʨʘʙʦʪʝ [1], ʩʣʝʜʫʶʱʠʤ 

ʚʳʨʘʞʝʥʠʝʤ: 
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ʛʜʝ vm ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʧʦʪʨʝʙʣʝʥʠʷ 

ʢʠʩʣʦʨʦʜʘ ʢʣʝʪʢʘʤʠ (ʧʨʠ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʢʠʩʣʦʨʦʜʘ), ʩ ï ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʠʩʣʦʨʦʜʘ (ʤʘʩʩʘ ʥʘ 

ʝʜʠʥʠʮʫ ʦʙʲʝʤʘ), ʩʛ ï ʛʨʘʥʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ, ʩʥ ï ʪʘʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʠʩʣʦʨʦʜʘ, ʯʪʦ, 

ʝʩʣʠ ʩ < ʩʥ, ʪʦ ʢʣʝʪʢʘ ʧʦʛʠʙʘʝʪ. 

ɺ ʙʦʣʝʝ ʨʘʥʥʠʭ ʨʘʙʦʪʘʭ [2, 3] ʧʦʩʪʨʦʝʥʳ ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʧʦʟʚʦʣʠʚʰʠʝ, ʠʩʭʦʜʷ ʠʟ ʚʳʰʝ-

ʫʢʘʟʘʥʥʳʭ ʧʨʝʜʧʦʣʦʞʝʥʠʡ, ʨʘʩʩʯʠʪʘʪʴ ʜʣʷ ʦʧʫʭʦ-
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ʣʝʡ ʧʨʦʩʪʳʭ ʬʦʨʤ (ʩʬʝʨʠʯʝʩʢʦʡ ʠ ʧʣʦʩʢʦʡ) ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʚ ʥʠʭ, ʪ.ʝ. ʦʧʨʝʜʝʣʠʪʴ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʨʦʜʘ ʚ ʨʘʟʣʠʯʥʳʭ ʩʣʦʷʭ 

ʦʧʫʭʦʣʝʡ ʦʪ ʢʦʦʨʜʠʥʘʪ ʵʪʠʭ ʩʣʦʝʚ. ʇʦʵʪʦʤʫ ʫʨʘʚ-

ʥʝʥʠʷ, ʦʧʠʩʳʚʘʶʱʠʝ ʨʦʩʪ ʦʧʫʭʦʣʠ, ʟʘʚʠʩʷʪ ʢʘʢ ʦʪ 

ʬʦʨʤʳ ʦʧʫʭʦʣʠ, ʪʘʢ ʠ ʦʪ ʪʦʛʦ, ʢʘʢʦʡ ̫ ʚʣʷʝʪʩʷ ʩʨʝʜʘ, 

ʦʢʨʫʞʘʶʱʘʷ ʦʧʫʭʦʣʴ. 

ʏʘʩʪʴ ʧʦʪʨʝʙʣʷʝʤʦʛʦ ʢʠʩʣʦʨʦʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʢʣʝʪʢʦʡ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʪʝʢʫʱʝʡ ʞʠʟʥʝʜʝʷʪʝʣʴ-

ʥʦʩʪʠ, ʘ ʯʘʩʪʴ ï ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʜʝʣʝʥʠʷ. ʄʦʜʝʣʠʨʫʷ ʧʨʦʮʝʩʩ ʨʦʩʪʘ ʦʧʫʭʦʣʠ, ʤʳ ʠʩ-

ʭʦʜʠʣʠ ʠʟ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʚ ʢʣʝʪʢʝ, ʩʧʦ-

ʩʦʙʥʦʡ ʜʝʣʠʪʴʩʷ, ʧʝʨʚʘʷ ʠʟ ʵʪʠʭ ʯʘʩʪʝʡ ʷʚʣʷʝʪʩʷ ʧʦ-

ʩʪʦʷʥʥʦʡ, ʘ ʚʪʦʨʘʷ ʯʘʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʟ-

ʥʦʩʪʴ ʤʝʞʜʫ ʦʙʱʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʪʨʝʙʣʷʝʤʦʛʦ 

ʢʠʩʣʦʨʦʜʘ ʠ ʪʦʡ ʯʘʩʪʴʶ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʝ-

ʢʫʱʫʶ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʢʣʝʪʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

v = vʞ + vʜ   (2) 

ʛʜʝ vʞ ï ʩʢʦʨʦʩʪʴ ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ, ʠʩ-

ʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʪʝʢʫʱʝʡ ʞʠʟʥʝʜʝʷ-

ʪʝʣʴʥʦʩʪʠ, ʘ vʜ ï ʩʢʦʨʦʩʪʴ ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ, 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʝ-

ʣʝʥʠʷ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʛʠʧʦʢʩʠʠ ʚʝʣʠʯʠʥʘ vʜ 

ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦ-

ʨʦʜʘ ʚ ʩʨʝʜʝ. ʇʨʠ ʵʪʦʤ: 

ʞ

r

m
ʞʜ v

c

cv
vvv -=-= .   (3) 

ʀʟ ʬʦʨʤʫʣʳ (3) ʩʣʝʜʫʝʪ, ʯʪʦ, ʝʩʣʠ 

m

ʞr

v

vc
c= , 

ʪʦ vʜ = 0. ɽʩʣʠ ʵʪʦ ʟʥʘʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦ-

ʨʦʜʘ ʦʙʦʟʥʘʯʠʪʴ ʩʞ, ʪʦ ʧʨʠ ʞcc¢  ʢʣʝʪʢʘ ʧʝʨʝ-

ʩʪʘʝʪ ʜʝʣʠʪʴʩʷ ʠ ʧʝʨʝʭʦʜʠʪ ʚ ʩʪʘʜʠʶ G0. 

ʀʟ ʬʦʨʤʫʣʳ (3) ʤʦʞʥʦ ʪʘʢʞʝ ʟʘʧʠʩʘʪʴ: 

( )

r

ʞm
ʜ

c

ccv
v

-
= .    (4) 

ʇʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲ-

ʝʤʘ ʦʧʫʭʦʣʠ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʩʢʦʨʦʩʪʠ ʧʦ-

ʪʨʝʙʣʝʥʠʷ ʧʨʦʣʠʬʝʨʠʨʫʶʱʝʡ ʯʘʩʪʴʶ ʵʪʦʡ ʦʧʫʭʦʣʠ 

ʢʠʩʣʦʨʦʜʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʠ ʦʩʫ-

ʱʝʩʪʚʣʝʥʠʷ ʜʝʣʝʥʠʷ. ʊʦʛʜʘ 

ñ=
W

ʜdWv
dt

dV
s ,   (5) 

ʛʜʝ dV - ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʦʧʫʭʦʣʠ ʟʘ ʚʨʝʤʷ 

dt, s - ʥʝʢʦʪʦʨʳʡ ʧʦʩʪʦʷʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ, W ï 

ʦʙʲʝʤ ʧʨʦʣʠʬʝʨʠʨʫʶʱʝʡ ʯʘʩʪʠ ʦʧʫʭʦʣʠ. 

ʇʫʩʪʴ ʩ0 ï ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʠʩʣʦʨʦʜʘ ʥʘ ʪʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʦʧʫʭʦʣʠ, ʩ ʢʦʪʦʨʦʡ ʚ ʥʝʝ ʧʦʩʪʫʧʘʝʪ ʢʠʩ-

ʣʦʨʦʜ. ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʨʦʩʪʘ ʦʧʫʭʦʣʠ ʣʶʙʦʡ 

ʬʦʨʤʳ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʜʝʣʴʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʜʚʘ ʩʣʫ-

ʯʘʷ: 

1) ʩ0 > ʩʛ, ʪ.ʝ. ʢʠʩʣʦʨʦʜ ʧʦʩʪʫʧʘʝʪ ʚ ʦʧʫʭʦʣʴ ʠʟ 

ʥʦʨʤʦʢʩʠʯʝʩʢʦʡ ʩʨʝʜʳ ʠ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʚʥʝʰ-

ʥʷʷ ʯʘʩʪʴ ʦʧʫʭʦʣʠ ʥʦʨʤʦʢʩʠʯʥʘ; 

2) ʩʛ > ʩ0 > cʞ, ʪ.ʝ. ʢʠʩʣʦʨʦʜ ʧʦʩʪʫʧʘʝʪ ʚ ʦʧʫ-

ʭʦʣʴ ʠʟ ʛʠʧʦʢʩʠʯʝʩʢʦʡ ʩʨʝʜʳ ʠ ʚʩʝ ʫʯʘʩʪʢʠ ʦʧʫʭʦʣʠ 

ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʟʦʥʳ ʥʝʢʨʦʟʘ ʛʠʧʦʢʩʠʯʥʳ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥ ʨʦʩʪ ʦʧʫʭʦʣʠ ʩʬʝ-

ʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʠ ʩʦ ʩʣʫʯʘʷ ʦʧʫʭʦʣʠ, ʨʘʩʪʫʱʝʡ ʚ 

ʥʦʨʤʦʢʩʠʯʝʩʢʦʤ ʦʢʨʫʞʝʥʠʠ. ʇʦʢʘ ʦʧʫʭʦʣʴ ʤʘʣʘ 

ʚʩʷ ʦʥʘ ʥʦʨʤʦʢʩʠʯʥʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʫʨʘʚʥʝʥʠʝ (5) 

ʧʨʠʦʙʨʝʪʘʝʪ ʚʠʜ:

ñ=
R

m drkrv
dt

dR
R

0

22s ,      (6) 

ʦʪʢʫʜʘ 

s3
0

tkvm

eRR= ,       (7) 

ʛʜʝ R0 ï ʥʘʯʘʣʴʥʳʡ ʨʘʜʠʫʩ ʦʧʫʭʦʣʠ, 

ʛ

ʞ

ʩ

c
k -=1 , t ï ʚʨʝʤʷ.  

ʆʯʝʚʠʜʥʦ, ʯʪʦ, ʝʩʣʠ ʊ0 ï ʜʣʠʪʝʣʴʥʦʩʪʴ ʢʣʝʪʦʯʥʦʛʦ ʮʠʢʣʘ, ʪʦ ʟʘ ʚʨʝʤʷ ʊ0 ʦʙʲʝʤ ʥʦʨʤʦʢʩʠʯʝʩʢʦʡ ʦʧʫ-

ʭʦʣʠ ʫʜʚʘʠʚʘʝʪʩʷ, ʦʪʢʫʜʘ  

03

02
T

t

RR= .       (8) 

ʉʨʘʚʥʠʚʘʷ ʬʦʨʤʫʣʳ (7) ʠ (8), ʧʦʣʫʯʘʝʤ: 

2ln

0Tkvm=s .      (9) 

ɺ ʧʨʦʮʝʩʩʝ ʨʦʩʪʘ ʦʧʫʭʦʣʠ ʩʬʝʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʠʩʣʦʨʦʜʘ ʚ ʝʝ ʮʝʥʪʨʝ ʩʥʠʞʘʝʪʩʷ ʠ ʚ 

ʢʘʢʦʡ-ʪʦ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʩʪʘʥʦʚʠʪʩʷ ʨʘʚʥʦʡ ʩʛ. ʇʦʩʣʝ ʵʪʦʛʦ ʚ ʦʧʫʭʦʣʠ ʚʦʟʥʠʢʘʝʪ ʛʠʧʦʢʩʠʯʝʩʢʘʷ ʦʙʣʘʩʪʴ. 

ʇʫʩʪʴ R1 ï ʨʘʜʠʫʩ ʦʧʫʭʦʣʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʚ ʝʝ ʮʝʥʪʨʝ ʩ = ʩʛ. ɺ ʨʘʙʦʪʝ [2] ʧʦʢʘʟʘʥʦ, ʯʪʦ  

 

( ) ( )

r

r

m

r

c

cc

v

ccD
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-
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= 00
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616

a
,     (10) 
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ʛʜʝ D ï ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʬʬʫʟʠʠ ʢʠʩʣʦʨʦʜʘ ʚ ʦʧʫʭʦʣʠ, 

r

m

Dc

v
=a . 

 ʀʩʭʦʜʷ ʠʟ ʘʥʘʣʠʟʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʦʙ ʫʩʣʦʚʠʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʦʥʳ ʥʝʢʨʦʟʘ ʚ ʦʧʫʭʦʣʝ-

ʚʳʭ ʪʷʞʘʭ ʧʨʠ ʨʘʢʝ ʣʝʛʢʦʛʦ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʨʘʙʦʪʝ [3], ʦʮʝʥʠʚʘʣʘʩʴ ʚʝʣʠʯʠʥʘ a. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʝʝ 
ʟʥʘʯʝʥʠʝ ʜʦʣʞʥʦ ʣʝʞʘʪʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 1,21.104 ʤ-1 ʜʦ 2,57.104 ʤ-1. 

ʃʝʛʢʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ, ʝʩʣʠ R = R0 ʧʨʠ t = 0, ʪʦ R = R1 ʧʨʠ 

0

10
1 ln

2ln

3

R

RT
tt == . 

ɽʩʣʠ ʨʘʟʤʝʨʳ ʦʧʫʭʦʣʠ ʪʘʢʦʚʳ, ʯʪʦ ʚ ʝʝ ʮʝʥʪʨʝ ʩ > ʩʞ (ʪ.ʝ. ʧʨʦʣʠʬʝʨʘʮʠʷ ʧʨʦʠʩʭʦʜʠʪ ʚʦ ʚʩʝʤ ʦʙʲʝʤʝ 

ʦʧʫʭʦʣʠ), ʪʦ ʫʨʘʚʥʝʥʠʝ (5) ʧʨʠʦʙʨʝʪʘʝʪ ʚʠʜ: 

( )
ññ +

-
=

R

R

m

R

r

ʞm

r

r

drkrvdrr
c

ccv

dt

dR
R 22

0

2s ,     (11) 

ʛʜʝ Rr ï ʨʘʜʠʫʩ ʩʬʝʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʷʚʣʷʶʱʝʡʩʷ ʛʨʘʥʠʮʝʡ ʤʝʞʜʫ ʥʦʨʤʦʢʩʠʯʝʩʢʦʡ ʠ ʛʠʧʦʢʩʠ-

ʯʝʩʢʦʡ ʦʙʣʘʩʪʷʤʠ ʦʧʫʭʦʣʠ. 

ɼʘʣʴʥʝʡʰʝʝ ʠʟʣʦʞʝʥʠʝ ʫʜʦʙʥʝʝ ʚʝʩʪʠ, ʧʝʨʝʭʦʜʷ ʢ ʙʝʟʨʘʟʤʝʨʥʳʤ ʢʦʦʨʜʠʥʘʪʘʤ, ʚʚʦʜʠʤʳʤ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: RX a= , rRY a= , 
11 RX a= . 

ʇʫʩʪʴ R2 ï ʪʘʢʦʡ ʨʘʜʠʫʩ ʦʧʫʭʦʣʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʚ ʝʝ ʮʝʥʪʨʝ ʩ = ʩʞ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ 2RR>  ʚ 

ʦʧʫʭʦʣʠ ʧʦʷʚʣʷʝʪʩʷ ʪʘʢʘʷ ʛʠʧʦʢʩʠʯʝʩʢʘʷ ʦʙʣʘʩʪʴ, ʚ ʢʦʪʦʨʦʡ ʢʣʝʪʢʠ ʥʝ ʜʝʣʷʪʩʷ. ʇʫʩʪʴ 
22 RX a= , ʘ Y2 ï 

ʟʥʘʯʝʥʠʝ ʚʝʣʠʯʠʥʳ Y, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ X = X2. ʀʩʧʦʣʴʟʫʷ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ [2], ʤʦʞʥʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ 

ʚʝʣʠʯʠʥʳ ʍ2 ʠ Y2 ʤʦʛʫʪ ʙʳʪʴ ʥʘʡʜʝʥʳ ʧʫʪʝʤ ʨʝʰʝʥʠʷ ʩʣʝʜʫʶʱʝʡ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ: 

î
í

î
ì

ë

=

=--++-

22

2

2

12222

3

2

2

22

3

2 )1)((623

YshY
ʩ

c

XXcthYYYXYYXX

ʛ

ʞ .    (12) 

ʇʝʨʝʭʦʜʷ ʢ ʙʝʟʨʘʟʤʝʨʥʳʤ ʢʦʦʨʜʠʥʘʪʘʤ ʠ ʫʯʠʪʳʚʘʷ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʘʙʦʪʝ [2], ʫʨʘʚʥʝʥʠʝ 

(11) ʤʦʞʥʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʢ ʚʠʜʫ: 

332ln

33
220 YkX

YcthYY
dt

dX
X

kT
-+-= .     (13) 

ɺ ʫʨʘʚʥʝʥʠʠ (13) ʦʪ ʚʨʝʤʝʥʠ ʟʘʚʠʩʷʪ ʠ ʚʝʣʠʯʠʥʘ ʍ, ʠ ʚʝʣʠʯʠʥʘY. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʫʨʘʚʥʝʥʠʝ, 

ʩʚʷʟʳʚʘʶʱʝʝ ʵʪʠ ʚʝʣʠʯʠʥʳ ʤʝʞʜʫ ʩʦʙʦʡ. ʀʩʧʦʣʴʟʫʷ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʘʙʦʪʝ [2], ʟʘʧʠʰʝʤ: 

XXYcthYYXYXYX 2

1

323 )1)((623 =--++- .    (14) 

ʈʝʰʘʷ ʯʠʩʣʝʥʥʦ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ (13) ʠ (14), ʦʧʨʝʜʝʣʷʝʤ ʟʘʚʠʩʠʤʦʩʪʠ ʚʝʣʠʯʠʥ ʍ ʠ Y ʦʪ t ʜʣʷ ʟʥʘʯʝ-

ʥʠʡ ʍ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʫʩʣʦʚʠʶ 21 XXX ¢¢ . 

ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʨʦʩʪʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʠʩʣʦʨʦʜʘ ʚ ʮʝʥʪʨʝ ʦʧʫʭʦʣʠ ʚ ʢʘʢʦʡ-ʪʦ ʤʦʤʝʥʪ ʩʪʘʥʝʪ ʨʘʚʥʦʡ 

ʩʥ. ʅʘʧʦʤʥʠʤ, ʯʪʦ ʩʥ ï ʵʪʦ ʪʘʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʠʩʣʦʨʦʜʘ, ʯʪʦ ʧʨʠ 

 ʩ < ʩʥ ʢʠʩʣʦʨʦʜʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʢʣʝʪʢʠ ʜʘʞʝ ʥʘ ʤʠʥʠʤʘʣʴʥʦʤ 

ʫʨʦʚʥʝ. ʇʦʵʪʦʤʫ ʧʨʠ ʩ < ʩʥ ʢʣʝʪʢʠ ʛʠʙʥʫʪ, ʠ ʥʘʯʠʥʘʝʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʥʝʢʨʦʪʠʯʝʩʢʘʷ ʟʦʥʘ. ʇʫʩʪʴ R3 ï 

ʪʘʢʦʡ ʨʘʜʠʫʩ ʦʧʫʭʦʣʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʚ ʝʝ ʮʝʥʪʨʝ ʩ = ʩʥ, ʘ Rʞ ï ʨʘʜʠʫʩ ʩʬʝʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʷʚʣʷʶ-

ʱʝʡʩʷ ʛʨʘʥʠʮʝʡ ʤʝʞʜʫ ʧʨʦʣʠʬʝʨʠʨʫʶʱʝʡ ʠ ʥʝʧʨʦʣʠʬʝʨʠʨʫʶʱʝʡ ʦʙʣʘʩʪʷʤʠ ʦʧʫʭʦʣʠ. ʇʫʩʪʴ ʪʘʢʞʝ 

ʞRZ a= , ʘ Y3 ï ʟʥʘʯʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ Y ʧʨʠ ʍ = ʍ3. 

ʉʥʦʚʘ ʠʩʧʦʣʴʟʫʷ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ [2], ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʍ3 ʠ Y3 ʧʦʣʫʯʠʤ ʪʘʢʫʶ ʩʠʩʪʝʤʫ 

ʫʨʘʚʥʝʥʠʡ: 
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3

3 )1)((623

YshY
ʩ

c

XXcthYYYXYYXX

ʛ

ʥ .    (15) 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʝʡ ʚʝʣʠʯʠʥ ʍ, Y ʠ Z ʦʪ t ʧʨʠ 32 XXX ¢¢  ʠʩʧʦʣʴʟʫʝʤ ʩʣʝʜʫʶʱʫʶ ʩʠ-

ʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ: 
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ɽʩʣʠ X > X3, ʪʦ, ʢʘʢ ʫʢʘʟʳʚʘʣʦʩʴ, ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʦʧʫʭʦʣʠ ʦʙʨʘʟʫʝʪʩʷ ʥʝʢʨʦʪʠʯʝʩʢʘʷ ʟʦʥʘ. ʇʫʩʪʴ 

Rʥ ï ʨʘʜʠʫʩ ʩʬʝʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʷʚʣʷʶʱʝʡʩʷ ʛʨʘʥʠʮʝʡ ʤʝʞʜʫ ʛʠʧʦʢʩʠʯʝʩʢʦʡ ʦʙʣʘʩʪʴʶ ʠ ʟʦʥʦʡ 

ʥʝʢʨʦʟʘ. ʇʫʩʪʴ ʪʘʢʞʝ ʥRS a= . ʊʦʛʜʘ ʟʘʚʠʩʠʤʦʩʪʠ ʚʝʣʠʯʠʥ ʍ, Y, Z ʠ S ʦʪ t ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʧʫʪʝʤ 

ʨʝʰʝʥʠʷ ʩʣʝʜʫʶʱʝʡ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ: 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʩʫʞʜʝʥʠʶ ʧʦʜʣʝʞʘʪ ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʩʛ, ʩʞ, ʩʥ ʠ ʩ0. ʆʪʤʝʪʠʤ, 

ʯʪʦ, ʩʪʨʦʛʦ ʛʦʚʦʨʷ, ʚʘʞʥʳ ʥʝ ʩʘʤʠ ʵʪʠ ʟʥʘʯʝʥʠʷ, ʘ ʠʭ ʦʪʥʦʰʝʥʠʷ, ʬʠʛʫʨʠʨʫʶʱʠʝ ʚ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʭ 

ʬʦʨʤʫʣʘʭ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʛʦʚʦʨʠʪʴ ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʝ ʦ ʟʥʘʯʝʥʠʷʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʢʠʩʣʦʨʦʜʘ, ʘ ʦ ʧʨʦʧʦʨ-

ʮʠʦʥʘʣʴʥʳʭ ʠʤ ʟʥʘʯʝʥʠʷʭ ʥʘʧʨʷʞʝʥʠʡ ʢʠʩʣʦʨʦʜʘ (ʨ). ʏʪʦ ʢʘʩʘʝʪʩʷ ʟʥʘʯʝʥʠʷ ʨʛ, ʪʦ ʦʥʦ ʤʦʞʝʪ ʙʳʪʴ ʦʮʝ-

ʥʝʥʦ, ʠʩʭʦʜʷ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʢʨʠʚʳʭ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʨʘʙʦʪʝ [1]. ɺ ʢʘʯʝʩʪʚʝ ʦʮʝʥʢʠ ʨʛ ʤʳ ʧʨʠʥʠʤʘʣʠ 

ʟʥʘʯʝʥʠʝ, ʥʘʭʦʜʷʱʝʝʩʷ ʚʙʣʠʟʠ ʧʝʨʝʣʦʤʘ ʵʪʠʭ ʢʨʠʚʳʭ, ʨʘʚʥʦʝ 14 ʤʤ ʨʪ.ʩʪ. ʀʟʚʝʩʪʥʦ [3], ʯʪʦ ʫ ʧʨʦʩʪʝʡʰʠʭ 

ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ 5,2pº  ʤʤ ʨʪ. ʩʪ. ʋʯʠʪʳʚʘʷ ʥʝʢʦʪʦʨʳʝ ʜʨʫ-

ʛʠʝ ʜʘʥʥʳʝ ʠʟ ʵʪʦʡ ʞʝ ʤʦʥʦʛʨʘʬʠʠ, ʤʳ ʧʨʠ ʨʘʩʯʝʪʘʭ ʧʨʠʥʠʤʘʣʠ ʨʞ = 3 ʤʤ ʨʪ. ʩʪ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʟʥʘʯʝʥʠʡ 

ʨ0, ʪʦ ʦʥʠ ʤʦʛʫʪ ʚʳʙʠʨʘʪʴʩʷ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʠʟʚʦʣʴʥʦ, ʥʦ ʩ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʝʩʣʠ ʨʝʯʴ ʠʜʝʪ ʦ ʥʦʨʤʦʢʩʠʯʝ-

ʩʢʦʡ ʩʨʝʜʝ, ʪʦ ʨ0 ʜʦʣʞʥʦ ʙʳʪʴ ʙʦʣʴʰʝ, ʯʝʤ ʨʛ, ʘ ʝʩʣʠ ʦ ʛʠʧʦʢʩʠʯʝʩʢʦʡ ʩʨʝʜʝ ï ʪʦ ʤʝʥʴʰʝ ʝʛʦ. ʋʯʠʪʳʚʘʷ, 

ʯʪʦ ʧʦ ʜʘʥʥʳʤ [3] ʥʘʧʨʷʞʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʚ ʘʢʪʠʚʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʪʢʘʥʷʭ ʜʦʩʪʠʛʘʝʪ 30 ʤʤ ʨʪ. ʩʪ., ʘ ʚ 

ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʠ ʙʦʣʝʝ, ʤʳ ʚ ʢʘʯʝʩʪʚʝ ʨ0 ʜʣʷ ʥʦʨʤʦʢʩʠʯʝʩʢʦʡ ʩʨʝʜʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʟʥʘʯʝʥʠʝ ʨ0 = 22 ʤʤ 

ʨʪ. ʩʪ. ɺ ʤʦʥʦʛʨʘʬʠʠ [3] ʫʢʘʟʳʚʘʣʦʩʴ, ʯʪʦ ʚ ʚʝʥʦʟʥʦʡ ʢʨʦʚʠ ʚʝʣʠʯʠʥʘ ʥʘʧʨʷʞʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʨʘʚʥʘ ʧʨʠ-

ʤʝʨʥʦ 7 ʤʤ ʨʪ. ʩʪ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʘ ʪʘʢʞʝ ʫʯʠʪʳʚʘʷ ʫʢʘʟʘʥʥʫʶ ʚʳʰʝ ʦʮʝʥʢʫ ʚʝʣʠʯʠʥʳ ʨʛ, ʤʳ ʩʯʠʪʘʝʤ 

ʨʘʟʫʤʥʳʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʛʠʧʦʢʩʠʯʝʩʢʦʡ ʩʨʝʜʳ ʟʥʘʯʝʥʠʝ ʨ0 = 10 ʤʤ ʨʪ. ʩʪ.  
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