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ART STUDIES 
 

ʋɼʂ 78.05;78.07 

 

ʉʝʣʝʟʥʴʦʚʘ ʅ.ʆ. 

ʆʜʝʩʴʢʘ ʥʘʮʽʦʥʘʣʴʥʘ ʤʫʟʠʯʥʘ ʘʢʘʜʝʤʽʷ ʽʤʝʥʽ ɸ.ɺ. ʅʝʞʜʘʥʦʚʦʾ 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʪʝʦʨʽʾ ʤʫʟʠʢʠ ʪʘ ʢʦʤʧʦʟʠʮʽʾ 

 

ɽʃɽʄɽʅʊʀ ɯʄʇʈʆɺɯɿɸʎɯɰ ɺ ʄɽʊʆɼʀʎɯ ʇʈʆʌɽʉɯʁʅʆɰ ʇɯɼɻʆʊʆɺʂʀ ʄʋɿʀʂɸʅʊɯɺ-

ɺʀʂʆʅɸɺʎɯɺ 

 

ELEMENTS OF IMPROVISATION IN THE METHOD OF TRAINING OF MUSICIANS-PERFORMERS 
 

Selezneva N.A. 

Odessa National A.V. Nezhdanova Academy of Music 

Docent of the theory music and composition cathedra 

 

ɸʅʆʊɸʎɯʗ 

ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʧʨʦʙʣʝʤʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʣʝʢʪʠʚʥʦʾ ʚʦʢʘʣʴʥʦʾ ʽʤʧʨʦʚʽʟʘʮʽʾ ʷʢ ʟʘʩʦʙʫ ʧʽʜʛʦʪʦ-

ʚʢʠ ʤʫʟʠʢʘʥʪʽʚ-ʚʠʢʦʥʘʚʮʽʚ ʚʠʱʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ. ɺʠʷʚʣʷʶʪʴʩʷ ʞʘʥʨʦʚʦ-ʩʪʠʣʴʦʚʽ ʧʝʨʝʜʫʤʦʚʠ ʚʠʥʠʢʥʝʥʥʷ 

ʜʘʥʦʾ ʬʦʨʤʠ ʤʫʟʠʢʫʚʘʥʥʷ. ʆʢʨʝʩʣʝʥʦ ʪʨʠ ʥʘʧʨʷʤʢʠ ʧʨʦʮʝʩʫ ʦʩʚʦʻʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʚʦʢʘʣʴʥʦ-ʽʤʧʨʦʚʽʟʘʮʽʡ-

ʥʠʭ ʫʤʽʥʴ: 1) ʧʨʘʢʪʠʯʥʝ ʚʠʚʯʝʥʥʷ ʧʨʠʡʦʤʽʚ ʤʝʣʦʜʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʝʨʝʜʥʴʦʚʽʯʥʦʾ ʘʢʘʧʝʣʴʥʦʾ ʧʦʣʽʬʦʥʽʯʥʦʾ 

ʤʫʟʠʢʠ, 2) ʦʚʦʣʦʜʽʥʥʷ ʧʨʠʡʦʤʘʤʠ ʥʘʨʦʜʥʦʛʦ ʧʦʜʛʦʣʦʩʦʯʥʦʛʦ ʩʧʽʚʫ, 3) ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʽʤʧʨʦʚʽʟʘʮʽʡʥʠʤʠ 

ʤʦʞʣʠʚʦʩʪʷʤʠ ʘʣʝʘʪʦʨʠʯʥʦʾ ʤʫʟʠʢʠ. ʅʘʤʽʯʘʶʪʴʩʷ ʟʘʛʘʣʴʥʽ ʤʝʪʦʜʠʯʥʽ ʦʨʽʻʥʪʠʨʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʢʘʣʴʥʦʾ 

ʽʤʧʨʦʚʽʟʘʮʽʾ ʚ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʤʫʟʠʢʘʥʪʽʚ-ʚʠʢʦʥʘʚʮʽʚ ʚ ʚʫʟʘʭ. 

ABSTRACT  
The article considers the problem of using collective vocal improvisation as a means of training of musicians 

of the highest qualification. Identified genre-style preconditions of this form of music-making. Outlined three areas 

of process development by students of vocal and improvisational skills: 1) hands-on learning techniques of melodic 

development of medieval cappella polyphonic music, 2) mastering the techniques of folk singing under voice, 3) 

an introduction to improvisational abilities aleatoric music. Outlines general methodological guidelines use of 

vocal improvisation in the preparation of musicians in universities. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʫʟʠʯʥʘ ʽʤʧʨʦʚʽʟʘʮʽʷ, ʚʦʢʘʣʴʥʘ ʽʤʧʨʦʚʽʟʘʮʽʷ, ʥʘʚʯʘʥʥʷ ʽʤʧʨʦʚʽʟʘʮʽʾ, ʤʥʦʛʦʛʦʣʦʩʥʘ 

ʤʫʟʠʢʘ, ʤʫʟʠʢʘʥʪ-ʚʠʢʦʥʘʚʝʮʴ, ʚʠʱʘ ʦʩʚʽʪʘ. 

Keywords: musical improvisation, vocal improvisation, improvisation training, polyphonic music, musician, 

higher education. 

 

ɯʤʧʨʦʚʽʟʘʮʽʷ ï ʦʜʥʘ ʟ ʥʘʡʮʽʢʘʚʽʰʠʭ, ʩʘʤʦʙʫʪ-

ʥʽʭ, ʩʢʣʘʜʥʠʭ ʽ ʫ ʚʩʽʭ ʩʝʥʩʘʭ ʧʨʠʚʘʙʣʠʚʠʭ ʨʽʟʥʦʚʠ-

ʜʽʚ ʤʫʟʠʢʫʚʘʥʥʷ. ɯʩʪʦʨʠʯʥʠʡ ʘʥʘʣʽʟ (ʥʘʧʨʠʢʣʘʜ, ʜʦ-

ʩʣʽʜʞʝʥʥʷ ʄ. ʉʘʧʦʥʦʚʘ [18]) ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ 

ʮʝʡ ʨʽʟʥʦʚʠʜ ʻ ʧʦʯʘʪʢʦʚʦʶ ʬʦʨʤʦʶ ʤʫʟʠʯʥʦʛʦ ʤʠ-

ʩʪʝʮʪʚʘ, ʱʦ ʚ ʢʦʞʥʫ ʝʧʦʭʫ ʽʩʥʫʚʘʣʠ ʩʚʦʾ ʪʠʧʦʚʽ ʚʪʽ-

ʣʝʥʥʷ ʤʠʩʪʝʮʪʚʘ ʤʠʪʪʻʚʦʛʦ ʩʪʚʦʨʝʥʥʷ ʤʫʟʠʢʠ. ʅʘ-

ʚʽʪʴ ʚ ʯʘʩʠ ʧʘʥʫʚʘʥʥʷ ʬʦʨʤ ʩʢʣʘʜʘʻʤʦʾ ʽ ʩʪʨʦʛʦ ʚʽʜ-

ʪʚʦʨʝʥʦʾ ʤʫʟʠʢʠ (ʜʨʫʛʘ ʧʦʣʦʚʠʥʘ 19 ʩʪʦʣʽʪʪʷ) 

ʪʨʘʜʠʮʽʷ ʽʤʧʨʦʚʽʟʘʮʽʾ ʥʝ ʧʝʨʝʨʠʚʘʣʘʩʷ. ɸ ʚ 20 ʩʪʦ-

ʣʽʪʪʽ ʽʤʧʨʦʚʽʟʘʮʽʡʥʠʡ ʧʦʯʘʪʦʢ ʟʥʦʚʫ ʦʪʨʠʤʘʚ ʚʘʞ-

ʣʠʚʫ ʨʦʣʴ ʫ ʩʪʚʦʨʝʥʥʽ ʤʫʟʠʯʥʠʭ ʪʚʦʨʽʚ.  

ʇʩʠʭʦʣʦʛʽʯʥʠʡ ʧʦʛʣʷʜ ʥʘ ʷʚʠʱʝ ʽʤʧʨʦʚʽʟʘʮʽʾ 

ʚʠʷʚʣʷʻ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ʮʴʦʛʦ ʚʠʜʫ ʤʫʟʠʯʥʦʾ ʜʽʷʣʴ-

ʥʦʩʪʽ. ʉʴʦʛʦʜʥʽ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʚʠʟʥʘʥʠʤ ʬʘʢʪʦʤ 

ʥʘʷʚʥʽʩʪʴ ʽʤʧʨʦʚʽʟʘʮʽʡʥʦʛʦ ʧʦʯʘʪʢʫ ʚ ʢʦʤʧʦʟʠʪʦʨ-

ʩʴʢʽʡ ʽ ʚʠʢʦʥʘʚʯʽʡ ʪʚʦʨʯʦʩʪʽ. ʋ ʨʷʜʽ ʜʦʩʣʽʜʞʝʥʴ ʨʦ-

ʟʢʨʠʪʦ ʦʩʥʦʚʥʽ ʧʩʠʭʦʣʦʛʽʯʥʽ çʤʝʭʘʥʽʟʤʠè, ʚʠʟʥʘ-

ʯʝʥʦ ʚʘʞʣʠʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʤʠʩʣʝʥʥʻʚʦ-ʽʤʧʨʦʚʽʟʘ-

ʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ (ʉ. ʄʘʣʴʮʝʚ [13], ɸ. ʄʫʭʘ [16]).  

ɺʝʣʠʢʠʡ ʽʥʪʝʨʝʩ ʜʦ ʽʤʧʨʦʚʽʟʘʮʽʾ ʧʨʦʷʚʣʷʻ ʽ ʤʫ-

ʟʠʯʥʘ ʧʝʜʘʛʦʛʽʢʘ. ɽʣʝʤʝʥʪʘʨʥʽ ʬʦʨʤʠ ʽʤʧʨʦʚʽʟʘʮʽʾ 

ʟʘʚʦʶʚʘʣʠ ʤʽʮʥʝ ʤʽʩʮʝ ʚ ʜʦʰʢʽʣʴʥʦʤʫ ʽ ʰʢʽʣʴʥʦʤʫ 

ʤʫʟʠʯʥʦʤʫ ʚʠʭʦʚʘʥʥʽ. ɺ ʮʴʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʥʘʡʙʽ-

ʣʴʰʫ ʮʽʥʥʽʩʪʴ ʧʨʝʜʩʪʘʚʣʷʻ ʤʝʪʦʜʠʯʥʘ ʩʠʩʪʝʤʘ 

çʐʫʣʴʚʝʨʢè, ʨʦʟʨʦʙʣʝʥʘ ʂ. ʆʨʬʦʤ ʽ ʡʦʛʦ ʧʦʩʣʽʜʦ-

ʚʥʠʢʘʤʠ - ɻ. ʂʝʝʪʤʘʥ, ɺ. ʂʝʣʣʝʨʦʤ ʽ ʽʥ. [10]. ɯʜʝʾ 

ʆʨʬʘ ʟʜʦʙʫʣʠ ʚʩʝʩʚʽʪʥʶ ʧʦʧʫʣʷʨʥʽʩʪʴ ʽ ʥʘʡʰʠʨʰʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ. ɺʦʥʠ ʚʪʽʣʝʥʽ ʽ ʫ ʚʽʪʯʠʟʥʷʥʽʡ ʤʫʟʠʯʥʽʡ 

ʧʝʜʘʛʦʛʽʮʽ, ʟʦʢʨʝʤʘ, ʚ ʤʝʪʦʜʠʮʽ ʜʦʰʢʽʣʴʥʦʛʦ ʤʫʟʠ-

ʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ (ʅ.ɺʝʪʣʫʛʽʥʘ, ɸ. ʂʝʥʝʤʘʥ [6,7]), 

ʨʘʥʥʴʦʛʦ ʤʫʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʩʧʝʮʽʘʣʴ-

ʥʦʾ ʤʫʟʠʯʥʦʾ ʰʢʦʣʠ (ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʤʝʪʦʜʠʢʘ 

ʦʜʝʩʴʢʦʾ ɼʄʐ ˉ 4).  

ɼʦ ʽʤʧʨʦʚʽʟʘʮʽʾ ʟʚʝʨʥʫʣʠʩʷ ʙʘʛʘʪʦ ʧʝʜʘʛʦʛʽʚ, 

ʷʢʽ ʩʪʚʦʨʠʣʠ ʦʨʠʛʽʥʘʣʴʥʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ ʛʨʠ ʥʘ 

ʬʦʨʪʝʧʽʘʥʦ (ʃ. ɹʘʨʝʥʙʦʡʤ [1], ɻ. ɹʦʛʠʥʦ [4], ɺʘʥʶ-

ʢʝʚʽʯ [5]). ʆʚʦʣʦʜʽʥʥʷ ʧʨʠʥʮʠʧʦʤ ʽʤʧʨʦʚʽʟʘʮʽʾ ʦʙʦ-

ʚ'ʷʟʢʦʚʦ ʜʣʷ ʪʠʭ, ʭʪʦ ʦʩʚʦʶʻ ʤʠʩʪʝʮʪʚʦ ʜʞʘʟʫ. ɼʦ-

ʩʚʽʜ ʥʘʚʯʘʥʥʷ ʜʽʪʝʡ ʧʨʠʡʦʤʘʤ ʜʞʘʟʦʚʦʾ ʽʤʧʨʦʚʽʟʘ-

ʮʽʾ ʦʧʠʩʘʥʠʡ ʚ ʨʦʙʦʪʘʭ ʉ. ʄʘʣʴʮʝʚʘ [14]. 

ɯʤʧʨʦʚʽʟʘʮʽʷ ʟʜʦʙʫʣʘ ʧʝʜʘʛʦʛʽʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʝ 

ʪʽʣʴʢʠ ʷʢ ʟʘʩʽʙ ʥʘʚʯʘʥʥʷ ʛʨʠ ʥʘ ʽʥʩʪʨʫʤʝʥʪʽ, ʘʣʝ ʽ ʷʢ 

ʙʽʣʴʰ ʰʠʨʦʢʠʡ ʟʘ ʩʚʦʾʤ ʟʥʘʯʝʥʥʷʤ ʟʘʩʽʙ ʨʦʟʚʠʪʢʫ 

ʤʫʟʠʯʥʠʭ ʟʜʽʙʥʦʩʪʝʡ ʽ ʚʤʽʥʴ. ʅʘʡʙʽʣʴʰ ʫʥʽʚʝʨʩʘ-

ʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʽʤʧʨʦʚʽʟʘʮʽʷ ʥʘ ʫʨʦʢʘʭ 

ʩʦʣʴʬʝʜʞʽʦ. ʇʨʦ ʬʦʨʤʠ ʪʚʦʨʯʦʛʦ ʤʫʟʠʢʫʚʘʥʥʷ ʫ 

ʧʨʦʮʝʩʽ ʨʦʟʚʠʪʢʫ ʤʫʟʠʯʥʦʛʦ ʩʣʫʭʫ (ʘʙʦ, ʤʦʞʥʘ ʩʢʘ-

ʟʘʪʠ ʱʝ ʰʠʨʰʝ - ʤʫʟʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ) ʧʠʩʘʣʠ ɽ. 

ɹʘʰʠʯ [2], ɻ. ɺʠʥʦʛʨʘʜʦʚ [8], ɸ. ʆʩʪʨʦʚʩʴʢʠʡ [17], 
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ɭ. ɼʘʚʠʜʦʚʘ [9], ɹ. ʐʝʣʦʤʦʚ [20] , ʄ. ʂʘʨʪʘʚʮʝʚʘ 

[12]). ʉʪʚʦʨʝʥʦ ʥʘʚʯʘʣʴʥʽ ʧʦʩʽʙʥʠʢʠ, ʩʧʝʮʽʘʣʴʥʦ 

ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʽʤʧʨʦʚʽʟʘʮʽʡʥʠʭ ʟʘʥʷʪʴ ʥʘ ʫʨʦʢʘʭ 

ʩʦʣʴʬʝʜʞʽʦ (ʉʦʢʦʣ [19]).  

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʚ ʧʝʜʘʛʦʛʽʮʽ ʚʠʱʦʾ ʰʢʦʣʠ ʽʤ-

ʧʨʦʚʽʟʘʮʽʷ ʥʝ ʥʘʩʪʽʣʴʢʠ ʽʥʪʝʥʩʠʚʥʦ ʦʙʛʦʚʦʨʶʻʪʴʩʷ 

ʚ ʤʝʪʦʜʠʯʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʽ ʜʦʩʠʪʴ ʦʙʤʝʞʝʥʦ ʚʠʢʦʨʠ-

ʩʪʦʚʫʻʪʴʩʷ ʚ ʥʘʚʯʘʣʴʥʽʡ ʧʨʘʢʪʠʮʽ. ʋ ʯʦʤʫ ʧʨʠʯʠʥʘ 

ʮʴʦʛʦ? ʄʦʞʝ ʙʫʪʠ, ʽʤʧʨʦʚʽʟʘʮʽʷ - ʮʝ ʨʽʟʥʦʚʠʜ ʤʫʟʠ-

ʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʘ ʩʧʝʮʠʬʽʯʥʘ ʜʣʷ ʜʠʪʷʯʦʛʦ ʽ ʧʽʜ-

ʣʽʪʢʦʚʦʛʦ ʚʽʢʫ ʽ ʪʦʤʫ ʚʦʥʘ ʧʨʠʜʘʪʥʘ ʣʠʰʝ ʜʣʷ ʜʦ-

ʰʢʽʣʴʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʪʘ ʧʦʯʘʪʢʦʚʦʾ ʩʧʝʮʽʘʣʴʥʦʾ 

ʰʢʦʣʠ? ʄʦʞʣʠʚʦ, ʚ ɺʋɿʽ ʽʤʧʨʦʚʽʟʘʮʽʷ ʥʝʜʦʮʽʣʴʥʘ, 

ʚ ʥʽʡ ʥʝʤʘʻ ʥʘʚʯʘʣʴʥʦʾ ʥʝʦʙʭʽʜʥʦʩʪʽ?  

ʄʠ ʚʚʘʞʘʻʤʦ, ʱʦ ʚʽʜʧʦʚʽʜʴ ʥʘ ʮʽ ʧʠʪʘʥʥʷ ʤʘʻ 

ʙʫʪʠ ʥʝʛʘʪʠʚʥʦʶ. ɯʤʧʨʦʚʽʟʘʮʽʷ - ʚʠʜ ʜʽʷʣʴʥʦʩʪʽ, 

ʷʢʠʡ ʧʨʠʪʘʤʘʥʥʠʡ ʶʥʠʤ ʽ ʜʦʨʦʩʣʠʤ ʣʶʜʷʤ ʥʽʪʨʦʭʠ 

ʥʝ ʤʝʥʰʝ, ʥʽʞ ʜʽʪʷʤ ʽ ʧʽʜʣʽʪʢʘʤ. ɿʨʦʟʫʤʽʣʦ, ʚ ʜʝʱʦ 

ʽʥʰʠʭ ʬʦʨʤʘʭ ʽʤʧʨʦʚʽʟʘʮʽʷ ʚʣʘʩʪʠʚʘ ʤʫʟʠʯʥʦ-ʭʫʜʦ-

ʞʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʜʦʨʦʩʣʠʭ.  

ʗʢʱʦ ʩʫʜʠʪʠ ʧʨʦ ʮʝ ʙʽʣʴʰ ʢʦʥʢʨʝʪʥʦ ʽ ʩʪʦʩʦ-

ʚʥʦ ʟʘʚʜʘʥʴ ʚʫʟʽʚʩʴʢʦʾ ʧʽʜʛʦʪʦʚʢʠ ʧʨʦʬʝʩʽʡʥʠʭ ʤʫ-

ʟʠʢʘʥʪʽʚ, ʪʦ ʟʘʥʷʪʪʷ ʽʤʧʨʦʚʽʟʘʮʽʻʶ ʥʝʦʙʭʽʜʥʽ ʧʨʝʜ-

ʩʪʘʚʥʠʢʘʤ ʫʩʽʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ. ʂʦʤʧʦʟʠʪʦʨʘʤ ʚʦʥʘ 

ʧʦʪʨʽʙʥʘ ʷʢ ʰʣʷʭ ʘʢʪʠʚʽʟʘʮʽʾ ʪʚʦʨʯʦʾ ʫʷʚʠ, ʷʢ ʟʘʩʽʙ 

ʚʠʷʚʣʝʥʥʷ ʦʨʠʛʽʥʘʣʴʥʠʭ ʟʚʫʢʦ-ʽʥʪʦʥʘʮʽʡʥʠʭ ʽʜʝʡ. 

ɯʤʧʨʦʚʽʟʘʮʽʷ ʥʝʦʙʭʽʜʥʘ ʪʘʢʦʞ ʚʠʢʦʥʘʚʮʷʤ. ʅʝ ʙʫ-

ʜʝʤʦ ʟʘʨʘʟ ʛʦʚʦʨʠʪʠ ʧʨʦ ʩʧʝʮʠʬʽʯʥʝ ʤʠʩʪʝʮʪʚʦ ʦʨ-

ʛʘʥʥʦʾ ʽʤʧʨʦʚʽʟʘʮʽʾ, ʦʩʢʽʣʴʢʠ ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ ʥʝ ʩʢʣʘ-

ʣʦʩʷ ʧʦʢʠ ʩʪʽʡʢʦʾ ʪʨʘʜʠʮʽʾ ʽ ʚʽʜʧʦʚʽʜʥʠʭ ʤʝʪʦʜʠʢ 

ʥʘʚʯʘʥʥʷ. ɸʣʝ ʭʽʙʘ ʥʝ ʧʦʪʨʽʙʥʦ ʧʽʘʥʽʩʪʫ ʦʚʦʣʦʜʽʪʠ 

ʚʤʽʥʥʷʤ ʧʽʜʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʾ ʬʘʢʪʫʨʠ ʥʘ ʧʽʜʩʪʘʚʽ 

ʮʠʬʨʦʚʘʥʦʛʦ ʙʘʩʫ (ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʜʦʚʝ-

ʜʝʪʴʩʷ, ʩʢʘʞʽʤʦ, ʚʠʢʦʥʫʚʘʪʠ ʧʘʨʪʽʶ continuo ʚ 

ʷʢʦʤʫ-ʥʝʙʫʜʴ ʘʥʩʘʤʙʣʝʚʦʤʫ ʪʚʦʨʽ 18 ʩʪʦʣʽʪʪʷ)? 

ʍʽʙʘ ʥʝ ʧʦʪʨʽʙʥʦ ʚʤʽʪʠ ʽʤʧʨʦʚʽʟʫʚʘʪʠ ʛʨʘʤʦʪʥʠʡ 

ʘʢʦʤʧʘʥʝʤʝʥʪ ʜʦ ʧʽʩʝʥʥʠʭ ʽ ʪʘʥʮʶʚʘʣʴʥʠʭ ʤʝʣʦ-

ʜʽʡ? ʅʘʚʽʪʴ ʷʢʱʦ ʧʽʘʥʽʩʪ ʛʦʪʫʻʪʴʩʷ ʪʽʣʴʢʠ ʜʦ ʥʘʡʚʠ-

ʱʦʾ ʤʽʩʽʾ (ʤʠ ʤʘʻʤʦ ʥʘ ʫʚʘʟʽ ʢʦʥʮʝʨʪʥʫ ʜʽʷʣʴʥʽʩʪʴ), 

ʪʦ ʭʽʙʘ ʥʝ ʙʘʞʘʥʦ ʜʣʷ ʥʴʦʛʦ ʚ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ 

ʟʥʘʡʪʠ ʚʤʽʥʥʷ ʽʤʧʨʦʚʽʟʫʚʘʪʠ ʩʦʣʴʥʫ ʢʘʜʝʥʮʽʶ ʚ 

ʢʦʥʮʝʨʪʥʦʤʫ ʪʚʦʨʽ, ʘʙʦ ʞ ʭʫʜʦʞʥʴʦ ʧʦʚʥʦʮʽʥʥʦ ʚʠ-

ʢʦʥʫʚʘʪʠ ʘʚʪʦʨʩʴʢʽ ʧʨʠʧʠʩʠ ʚ ʪʚʦʨʘʭ ʤʦʙʽʣʴʥʦʾ ʬʦ-

ʨʤʠ (ʩʦʥʦʨʠʩʪʠʯʥʠʭ, ʘʣʝʘʪʦʨʥʠʭ ʽ ʽʥ.), ʟʚʠʯʘʡʥʠʭ 

ʜʣʷ ʢʦʤʧʦʟʠʪʦʨʩʴʢʦʾ ʧʨʘʢʪʠʢʠ 20 ʽ 21 ʩʪʦʣʽʪʴ?  

ɯʤʧʨʦʚʽʟʘʮʽʡʥʽ ʫʤʽʥʥʷ ʙʘʞʘʥʽ ʪʘʢʦʞ ʜʣʷ ʚʠʢʦ-

ʥʘʚʮʽʚ ʥʘ ʽʥʰʠʭ ʤʫʟʠʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʘʭ, ʜʠʨʠʛʝʥ-

ʪʽʚ, ʚʦʢʘʣʽʩʪʽʚ. ʆʩʦʙʣʠʚʦ ʮʽʥʥʠʤʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴʩʷ 

ʟʘʥʷʪʪʷ ʽʤʧʨʦʚʽʟʘʮʽʻʶ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʚʠʩʦʢʦʢʚʘʣʽ-

ʬʽʢʦʚʘʥʠʭ ʭʦʨʤʝʡʩʪʝʨʽʚ (ʜʠʨʠʛʝʥʪʽʚ ʽ ʩʧʽʚʘʢʽʚ 

ʭʦʨʫ). ʈʦʟʛʣʷʥʝʤʦ ʦʜʥʝ ʟ ʧʨʠʚʘʪʥʠʭ ʤʽʨʢʫʚʘʥʴ ʥʘ 

ʢʦʨʠʩʪʴ ʮʴʦʛʦ ʪʚʝʨʜʞʝʥʥʷ.  

ʅʘʚʨʷʜ ʯʠ ʤʦʞʥʘ ʧʽʜʜʘʪʠ ʩʫʤʥʽʚʫ, ʱʦ ʥʘ ʧʨʝʜ-

ʩʪʘʚʥʠʢʽʚ ʮʽʻʾ ʤʫʟʠʯʥʦʾ ʧʨʦʬʝʩʽʾ ʧʦʢʣʘʜʘʻʪʴʩʷ ʩʴʦ-

ʛʦʜʥʽ ʟʘʚʜʘʥʥʷ ʟʙʝʨʝʞʝʥʥʷ ʽ ʨʦʟʚʠʪʢʫ (ʘ ʚ ʜʝʷʢʠʭ 

ʚʠʧʘʜʢʘʭ - ʨʝʘʥʽʤʘʮʽʾ) ʪʨʘʜʠʮʽʡ ʽʤʧʨʦʚʽʟʘʮʽʡʥʦʾ ʚʦ-

ʢʘʣʴʥʦ-ʘʥʩʘʤʙʣʝʚʦʾ ʤʫʟʠʢʠ. ɺʠʨʽʰʝʥʥʷ ʮʴʦʛʦ ʟʘ-

ʚʜʘʥʥʷ ʤʘʻ, ʷʢ ʤʽʥʽʤʫʤ, ʪʨʠ ʥʘʧʨʷʤʢʠ. ʇʝʨʰʝ ʟ ʥʠʭ 

ʧʦʣʷʛʘʻ ʚ ʟʙʝʨʝʞʝʥʥʽ ʟʘʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʾ ʪʨʘʜʠʮʽʾ 

ʧʨʦʬʝʩʽʡʥʦʾ ʧʦʣʽʬʦʥʽʯʥʦʾ ʤʫʟʠʢʠ, ʱʦ ʙʝʨʝ ʧʦʯʘʪʦʢ 

ʱʝ ʚ 10-11 ʩʪʦʣʽʪʪʷʭ ʽ ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʚʠʩʦʢʝ ʤʠʩʪʝ-

ʮʪʚʦ ʧʦʻʜʥʘʥʥʷ (ʢʦʥʪʨʘʧʫʥʢʪʫ) ʢʘʥʦʥʽʯʥʦ ʥʝʟʤʽʥ-

ʥʦʾ ʤʝʣʦʜʽʾ ʢʫʣʴʪʦʚʦʛʦ ʘʙʦ ʩʚʽʪʩʴʢʦʛʦ ʥʘʩʧʽʚʫ ʟ ʽʤ-

ʧʨʦʚʽʟʘʮʽʡʥʠʤʠ ʤʝʣʦʜʽʡʥʠʤʠ ʧʨʠʢʨʘʩʘʤʠ. ʗʢ ʛʦʚʦ-

ʨʷʪʴ ʧʨʦ ʮʝ ʷʚʠʱʝ ʽʩʪʦʨʠʢʠ, ʮʝ ʙʫʣʘ çʙʣʠʩʢʫʯʘ 

ʝʧʦʭʘ ʽʤʧʨʦʚʽʟʦʚʘʥʦʛʦ ʢʦʥʪʨʘʧʫʥʢʪʫ ʽ ʧʨʘʢʪʠʢʠ 

cantus supra librumè [18, ʩ. 56]. ʆʨʠʛʽʥʘʣʴʥʽ ʩʪʠʣʴʦʚʽ 

ʤʘʥʝʨʠ ʜʠʩʢʦʥʪʫʚʘʥʥʷ, çʩʧʽʚʫ ʥʘʜ ʢʥʠʛʦʶè, ʜʠʤʽ-

ʥʫʾʨʦʚʘʥʥʷ, ʱʦ ʜʘʣʠ ʯʫʜʦʚʽ ʭʫʜʦʞʥʽ ʧʣʦʜʠ ʚ ʤʠʩʪʝ-

ʮʪʚʽ ʧʽʟʥʴʦʛʦ ʩʝʨʝʜʥʴʦʚʽʯʯʷ, ʈʝʥʝʩʘʥʩʫ ʪʘ ɹʘʨʦʢʦ, 

ʧʨʠʚʝʨʪʘʶʪʴ ʩʴʦʛʦʜʥʽ ʚʝʣʠʢʫ ʫʚʘʛʫ ʧʨʦʬʝʩʽʡʥʠʭ 

ʤʫʟʠʢʘʥʪʽʚ ʽ ʣʶʙʠʪʝʣʽʚ ʤʫʟʠʢʠ. ʆʯʝʚʠʜʥʦ, ʱʦ ʞʠʪ-

ʪʻʟʜʘʪʥʽʩʪʴ ʮʴʦʛʦ ʚʝʣʠʯʝʟʥʦʛʦ ʧʣʘʩʪʫ ʤʫʟʠʢʠ ʟʘʣʝ-

ʞʠʪʴ ʚʽʜ ʷʢʦʩʪʽ ʧʽʜʛʦʪʦʚʢʠ ʭʦʨʤʝʡʩʪʝʨʽʚ-ʜʠʨʠʛʝʥ-

ʪʽʚ ʽ ʩʧʽʚʘʢʽʚ, ʟʦʢʨʝʤʘ, ʚʽʜ ʨʦʟʫʤʽʥʥʷ ʥʠʤʠ ʽʤʧʨʦʚʽ-

ʟʘʮʽʡʥʦʛʦ ʜʫʭʫ ʜʘʥʠʭ ʤʘʥʝʨ, ʚʽʜ ʫʤʽʥʥʷ ʩʪʚʦʨʶʚʘʪʠ 

ʩʪʠʣʽʩʪʠʯʥʦ ʪʦʯʥʽ ʽ ʦʜʫʭʦʪʚʦʨʝʥʽ ʚʦʢʘʣʴʥʽ ʽʤʧʨʦʚʽ-

ʟʘʮʽʾ. ɿʘʫʚʘʞʠʤʦ, ʱʦ ʄ. ʉʘʧʦʥʦʚ - ʘʚʪʦʨ ʥʘʚʝʜʝʥʦʾ 

ʚʠʱʝ ʮʠʪʘʪʠ - ʫ ʩʚʦʾʡ ʜʦʩʣʽʜʥʠʮʴʢʽʡ ʨʦʙʦʪʽ çʥʘʪʷʢ-

ʥʫʚè ʧʝʜʘʛʦʛʘʤ ʽ ʤʫʟʠʢʘʥʪʘʤ ʚʠʢʦʥʘʚʮʷʤ ʥʘ ʢʦʨʠʩ-

ʥʽʩʪʴ, ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʦʚʦʣʦʜʽʥʥʷ ʮʠʤ ʩʪʘʨʦʜʘʚʥʽʤ 

ʤʠʩʪʝʮʪʚʦʤ: çʋʯʝʥʴ, ʱʦ ʚʤʽʻ ʽʤʧʨʦʚʽʟʫʚʘʪʠ, ʚʠ-

ʷʚʠʪʴ ʽ ʦʩʦʙʣʠʚʫ ʪʚʦʨʯʫ ʽʥʽʮʽʘʪʠʚʥʽʩʪʴ ʫ ʩʚʦʻʤʫ ʩʪʘ-

ʚʣʝʥʥʽ ʜʦ ʤʫʟʠʢʠ, ʨʦʟʚʠʥʝʥʝ ʚʽʜʯʫʪʪʷ ʩʪʠʣʶ, ʯʽʧʢʫ 

ʧʘʤ'ʷʪʴ. ɹʽʣʴʰ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʚ ʧʨʘʢʪʠʯʥʦʤʫ 

ʚʠʚʯʝʥʥʽ ʽʤʧʨʦʚʽʟʘʮʽʾ ʩʪʘʣʦ ʙ ʚʠʢʦʥʘʥʥʷ ʤʫʟʠʢʠ ʩʝ-

ʨʝʜʥʴʦʚʽʯʯʷ ʽ ɺʽʜʨʦʜʞʝʥʥʷ ʟ ̔ ʤʧʨʦʚʽʟʘʪʦʨʩʴʢʦʶ ʽʥʽ-

ʮʽʘʪʠʚʦʶ, ʜʦʧʫʩʪʠʤʦʾ ʟʚʠʯʘʷʤʠ ʪʦʛʦ ʯʘʩʫ è[18, ʩ. 

65].  

ɺʽʜʨʘʟʫ ʞ ʟʘʫʚʘʞʠʤʦ, ʱʦ ʜʦʩʷʛʥʝʥʥʷ ʜʘʥʦʾ ʱʘ-

ʙʣʽ - ʜʫʞʝ ʚʘʞʢʝ ʥʘʚʯʘʣʴʥʦ-ʪʚʦʨʯʝ ʟʘʚʜʘʥʥʷ. ʄʦʞ-

ʣʠʚʦ, ʱʦ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʩʧʽʚʘʢʽʚ 

ʚ ʜʘʚʥʽ ʯʘʩʠ ʙʫʣʠ ʚʠʨʦʙʣʝʥʽ ʷʢʽʩʴ ʩʧʝʮʽʘʣʴʥʽ ʤʝʪʦʜʠ 

ʥʘʚʯʘʥʥʷ ʤʠʩʪʝʮʪʚʫ ʽʤʧʨʦʚʽʟʘʮʽʾ. ɸʣʝ ʧʨʦ ʥʠʭ ʥʘʤ 

ʤʘʡʞʝ ʥʽʯʦʛʦ ʥʝ ʚʽʜʦʤʦ. ʊʦʤʫ ʧʦʩʪʘʚʣʝʥʘ ʧʝʜʘʛʦʛʽ-

ʯʥʘ ʟʘʜʘʯʘ ʩʘʤʘ ʧʦʪʨʝʙʫʻ ʧʝʚʥʦʾ ʤʝʪʦʜʠʯʥʦʾ ʽʤʧʨʦ-

ʚʽʟʘʮʽʡʥʦʩʪʽ, ʪʚʦʨʯʦʛʦ ʧʽʜʭʦʜʫ.  

ɼʨʫʛʠʡ ʥʘʧʨʷʤʦʢ ʦʙʫʤʦʚʣʝʥʦ ʟʘʚʜʘʥʥʷʤʠ ʟʙʝ-

ʨʝʞʝʥʥʷ ʪʨʘʜʠʮʽʡ ʢʦʣʝʢʪʠʚʥʦʾ ʚʦʢʘʣʴʥʦʾ ʽʤʧʨʦʚʽʟʘ-

ʮʽʾ ʚ ʥʘʨʦʜʥʠʭ ʩʧʽʚʦʯʠʭ ʢʫʣʴʪʫʨʘʭ. ʎʝʡ ʨʽʟʥʦʚʠʜ 

ʤʫʟʠʯʥʦʛʦ ʤʠʩʪʝʮʪʚʘ ʻ, ʡʤʦʚʽʨʥʦ, ʥʘʡʩʢʣʘʜʥʽʰʦʶ ʚ 

ʪʝʭʥʽʯʥʦʤʫ ʩʝʥʩʽ ʬʦʨʤʦʶ ʥʘʨʦʜʥʦʾ ʤʫʟʠʯʥʦʾ ʪʚʦʨ-

ʯʦʩʪʽ. ɸʣʝ ʚʦʥʘ ʟʦʚʩʽʤ ʥʝ ʻ ʚʠʢʣʶʯʥʦ ʨʽʜʢʽʩʥʦʶ. ʂʦ-

ʣʝʢʪʠʚʥʘ ʚʦʢʘʣʴʥʘ ʽʤʧʨʦʚʽʟʘʮʽʷ ʦʪʨʠʤʘʣʘ ʟʘʩʪʦʩʫ-

ʚʘʥʥʷ ʽ ʨʦʟʚʠʪʦʢ ʫ ʬʦʣʴʢʣʦʨʽ ʚʩʽʭ ʝʪʥʽʯʥʠʭ ʢʫʣʴʪʫʨ, 

ʜʝ ʻ ʨʦʟʚʠʥʫʪʠʡ ʙʘʛʘʪʦʛʦʣʦʩʥʠʡ ʩʧʽʚ. ʅʘʟʚʝʤʦ ʷʢ 

ʧʨʠʢʣʘʜʠ ʤʠʩʪʝʮʪʚʦ ʽʤʧʨʦʚʽʟʘʮʽʡʥʦ-ʧʽʜʛʦʣʦʩʥʦʛʦ 

ʩʧʽʚʫ ʫ ʩʣʦʚ'ʷʥʩʴʢʠʭ ʥʘʨʦʜʽʚ - ʫʢʨʘʾʥʮʽʚ, ʨʦʩʽʷʥ, 

ʙʦʣʛʘʨ, ʩʝʨʙʽʚ ʪʘ ʽʥ., ʯʫʜʦʚʽ ʦʨʠʛʽʥʘʣʴʥʽ ʩʪʠʣʽ ʛʨʫ-

ʟʠʥʩʴʢʦʛʦ, ʣʠʪʦʚʩʴʢʦʛʦ, ʘʣʙʘʥʩʴʢʦʛʦ ʙʘʛʘʪʦʛʦ-

ʣʦʩʩʷ, ʛʝʪʝʨʦʬʦʥʽʷ ʽʤʧʨʦʚʽʟʘʮʽʾ ʤʘʣʛʘʟʽʡʮʝʚ ʽ ʧʨʝʜ-

ʩʪʘʚʥʠʢʽʚ ʽʥ. ʥʘʨʦʜʽʚ ɸʬʨʠʢʠ.  

ɿʨʦʟʫʤʽʣʦ, ʜʣʷ ʥʘʩ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤ ʻ ʧʽʜʪ-

ʨʠʤʘʥʥʷ ʪʨʘʜʠʮʽʡ ʫʢʨʘʾʥʩʴʢʦʛʦ ʙʘʛʘʪʦʛʦʣʦʩʩʷ. ɺʠ-

ʢʦʥʘʥʥʷ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʙʽ-

ʣʴʰʽʩʪʴ ʧʨʦʬʝʩʽʡʥʠʭ ʤʫʟʠʢʘʥʪʽʚ, ʱʦ ʥʘʚʯʘʶʪʴʩʷ ʫ 

ʚʫʟʘʭ ʢʨʘʾʥʠ, ʥʝ ʧʦʚ'ʷʟʘʥʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʢʫʣʴʪʫʨ-

ʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʟ ʪʠʤʠ ʦʢʨʝʤʠʤʠ çʟʘʧʦʚʽʜʥʠʤʠ 

ʤʽʩʮʷʤʠè, ʜʝ ʱʝ ʞʠʚʝ ʪʨʘʜʠʮʽʷ ʩʧʨʘʚʞʥʴʦʛʦ ʬʦʣʴ-

ʢʣʦʨʥʦʛʦ ʙʘʛʘʪʦʛʦʣʦʩʥʦʛʦ ʩʧʽʚʫ. ʆʪʞʝ, ʤʦʚʘ ʧʦ-

ʚʠʥʥʘ ʡʪʠ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝ ʧʨʦ ʨʦʟʚʠʪʦʢ, ʘ ʧʨʦ ʦʩʚʦ-

ʻʥʥʷ, ʨʝʩʪʘʚʨʘʮʽʶ, ʥʘʚʽʪʴ ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʧʨʦ ʨʝʘʥʽ-

ʤʘʮʽʶ ʮʴʦʛʦ ʤʠʩʪʝʮʪʚʘ. ʅʘ ʞʘʣʴ, ʚʽʜʩʫʪʥʽʩʪʴ ʫ 

ʤʫʟʠʯʥʠʭ ʚʫʟʽʚ ʢʦʰʪʽʚ ʥʘ ʬʦʣʴʢʣʦʨʥʽ ʝʢʩʧʝʜʠʮʽʾ 
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ʨʦʙʠʪʴ ʥʝʤʦʞʣʠʚʠʤ ʥʘʡʙʽʣʴʰ ʧʨʠʨʦʜʥʠʡ ʽ ʧʨʦʜʫʢ-

ʪʠʚʥʠʡ ʰʣʷʭ ʦʚʦʣʦʜʽʥʥʷ ʜʘʥʦʶ ʪʨʘʜʠʮʽʻʶ, ʘ ʩʘʤʝ - 

ʰʣʷʭ ʧʨʷʤʦʛʦ ʩʣʫʭʦʚʦʛʦ çʧʝʨʝʡʥʷʪʪʷè ʩʪʫʜʝʥʪʘʤʠ 

ʧʨʠʡʦʤʽʚ ʧʦʜʛʦʣʦʩʥʦʾ ʽʤʧʨʦʚʽʟʘʮʽʾ ʚʽʜ ʥʦʩʽʾʚ ʬʦʣʴ-

ʢʣʦʨʥʠʭ ʪʨʘʜʠʮʽʡ ʚ ʧʨʦʮʝʩʽ ʩʧʽʣʴʥʦʛʦ ʤʫʟʠʢʫʚʘʥʥʷ.  

ʆʜʥʘʢ, ʧʦʣʦʞʝʥʥʷ ʥʝ ʻ ʙʝʟʚʠʭʽʜʥʠʤ. ɯʩʥʫʻ ʯʠ-

ʤʘʣʦ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʟʙʽʨʥʠʢʽʚ ʟʨʘʟʢʽʚ 

ʧʩ̔ʝʥʥʦʛʦ ʬʦʣʴʢʣʦʨʫ, ʤʝʪʦʜʠʯʥʠʭ ʨʦʟʨʦʙʦʢ ʪʘ ʽʥ-

ʰʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʝʚʥʦʶ ʤʽʨʦʶ ʟʘʧʦʚ-

ʥʠʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʘʢʪʠʯʥʠʡ ʜʦʩʚʽʜ. ʋ ʮʽʡ ʣʽʪʝ-

ʨʘʪʫʨʽ ʤʦʞʥʘ ʧʦʯʝʨʧʥʫʪʠ ʥʘʜʽʡʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʭʘ-

ʨʘʢʪʝʨ ʫʢʨʘʾʥʩʴʢʦʛʦ ʽʤʧʨʦʚʽʟʘʮʽʡʥʦʛʦ 

ʙʘʛʘʪʦʛʦʣʦʩʩʷ. ʇʦʰʣʝʤʦʩʷ, ʥʘʧʨʠʢʣʘʜ, ʥʘ ʨʦʙʦʪʠ 

ʆ. ɹʝʥʯ-ʐʦʢʘʣʦ [3], ɸ. ɯʚʘʥʠʮʴʢʦʛʦ [11], ʄ. ʄʦʣ-

ʜʘʚʽʥʘ [15]. ʅʘ ʧʽʜʩʪʘʚʽ ʚʽʜʦʤʦʩʪʝʡ, ʧʦʯʝʨʧʥʫʪʠʭ ʚ 

ʧʦʜʽʙʥʠʭ ʧʫʙʣʽʢʘʮʽʷʭ, ʤʦʞʥʘ ʧʦʙʫʜʫʚʘʪʠ ʩʧʽʚʦʯʽ 

ʚʧʨʘʚʠ, ʧʽʜʛʦʪʫʚʘʪʠ ʬʦʨʤʠ-ʟʨʘʟʢʠ ʜʣʷ ʽʤʧʨʦʚʽʟʘ-

ʮʽʡʥʦʛʦ ʚʘʨʽʶʚʘʥʥʷ, ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠʯʥʽ ʧʨʠʡʦʤʠ 

ʥʘʚʯʘʥʥʷ.  
ʊʨʝʪʽʡ ʥʘʧʨʷʤʦʢ ʦʙʫʤʦʚʣʝʥʦ ʪʠʤ, ʱʦ ʚ ʤʫʟʠʮʽ 

ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʩʬʦʨʤʫʚʘʣʘʩʷ ʩʪʽʡʢʘ ʧʨʘʢʪʠʢʘ 
ʽʤʧʨʦʚʽʟʘʮʽʡʥʦʾ ʫʯʘʩʪʽ ʚʠʢʦʥʘʚʮʽʚ ʫ ʩʪʚʦʨʝʥʥʽ ʤʫ-
ʟʠʯʥʦʾ ʢʦʤʧʦʟʠʮʽʾ. ɹʘʛʘʪʦ ʢʦʨʠʬʝʾʚ ʩʫʯʘʩʥʦʾ ʤʫ-
ʟʠʢʠ, ʪʘʢʽ ʷʢ ɺ. ʃʶʪʦʩʣʘʚʩʴʢʠʡ, ʂ.ʇʝʥʜʝʨʝʮʴʢʽʡ, 
ʇ.ɹʫʣʝʟ, ʂ. ʐʪʦʢʛʘʫʟʝʥ, ʄ. ʂʘʛʝʣʴ, ɼ. ʃʽʛʝʪʽ, ɸ. 
ʐʥʽʪʢʝ, ɸ. ʇʷʨʪ, ʊʦʨʤʽʩ ʽ ʽʥ., ʚ ʪʦʤʫ ʯʠʩʣʽ ʚʽʪʯʠʟ-
ʥʷʥʽ ʢʦʤʧʦʟʠʪʦʨʠ - ʃ. ɻʨʘʙʦʚʩʴʢʠʡ, ʆ. ɼʠʯʢʦ, ɯ. 
ʐʘʤʦ ʪʘ ʽʥ. ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʩʚʦʾʭ ʪʚʦʨʘʭ ʝʣʝʤʝ-
ʥʪʠ ʤʦʙʽʣʴʥʦʾ ʬʦʨʤʠ, ʟʦʢʨʝʤʘ - ʧʨʠʥʮʠʧ ʦʙʤʝʞʝʥʦʾ 
(ʘʙʦ, ʟʘ ʚʠʩʣʦʚʦʤ ɺ. ʃʶʪʦʩʣʘʚʩʴʢʦʛʦ - ʢʦʥʪʨʦʣʴʦ-
ʚʘʥʦʾ) ʘʣʝʘʪʦʨʠʢʠ. ʎʽ ʢʦʤʧʦʟʠʪʦʨʩʴʢʽ ʟʘʩʦʙʠ ʧʨʠ-
ʧʫʩʢʘʶʪʴ ʚʤʽʥʥʷ ʩʧʽʚʘʢʽʚ ʭʦʨʫ ʯʠ ʘʥʩʘʤʙʣʶ ʽʤʧʨʦ-
ʚʽʟʫʚʘʪʠ ʟʘ ʧʝʚʥʠʤ çʧʣʘʥʦʤè, ʟʘʜʘʥʠʤ ʥʦʪʥʠʤ ʪʝʢ-
ʩʪʦʤ. ʁʤʦʚʽʨʥʦ, ʦʚʦʣʦʜʽʥʥʷ ʧʦʜʽʙʥʠʤ ʩʧʝʮʽʘʣʴʥʠʤ 
ʫʤʽʥʥʷʤ ʧʦʚʠʥʥʦ ʙʫʜʫʚʘʪʠʩʷ ʚʞʝ ʥʘ ʷʢʽʡʩʴ ʧʝʚʥʽʡ 
ʙʘʟʽ, ʩʪʚʦʨʝʥʽʡ ʚ ʧʨʦʮʝʩʽ ʦʩʚʦʻʥʥʷ ʙʽʣʴʰ ʨʘʥʥʽʭ ʚʠ-
ʜʽʚ ʚʦʢʘʣʴʥʦʾ ʽʤʧʨʦʚʽʟʘʮʽʾ.  
ɼʦ ʩʢʘʟʘʥʦʛʦ ʜʦʜʘʤʦ, ʱʦ ʙʘʛʘʪʦ ʭʦʨʤʝʡʩʪʝʨʽʚ 

ʫ ʩʚʦʾʡ ʨʦʙʦʯʽʡ ʧʨʘʢʪʠʮʽ ʩʪʠʢʘʶʪʴʩʷ ʟ ʩʫʯʘʩʥʠʤ ʽʤ-
ʧʨʦʚʽʟʘʮʽʡʥʠʤ ʤʠʩʪʝʮʪʚʦʤ ʽʥʰʦʛʦ ʚʠʜʫ, ʘ ʩʘʤʝ - ʟ 
ʢʦʣʝʢʪʠʚʥʦʶ ʜʞʘʟʦʚʦʶ ʚʦʢʘʣʴʥʦʶ ʽʤʧʨʦʚʽʟʘʮʽʻʶ. 
ʋ ʮʽʡ ʦʙʣʘʩʪʽ ʻ ʩʚʦʾ ʧʨʠʥʮʠʧʠ ʚʟʘʻʤʦʜʽʾ ʩʧʽʚʘʢʽʚ ʽ, 
ʟʨʦʟʫʤʽʣʦ, ʩʚʦʾ ʩʪʠʣʴʦʚʽ ʨʘʤʢʠ, ʯʘʩʦʤ ʜʫʞʝ çʞʦʨʩ-
ʪʢʽè.  
ʆʪʞʝ, ʩʫʯʘʩʥʘ ʧʨʘʢʪʠʢʘ ʤʫʟʠʯʥʦ-ʚʠʢʦʥʘʚʩʴʢʦʾ 

ʪʚʦʨʯʦʩʪʽ ʚʠʤʘʛʘʻ ʚʽʜ ʧʨʦʬʝʩʽʡʥʠʭ ʩʧʽʚʘʢʽʚ ʭʦʨʫ ʪʘ 
ʭʦʨʦʚʠʭ ʜʠʨʠʛʝʥʪʽʚ ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʦʾ ʟʜʘʪʥʦʩʪʽ ʜʦ 
ʤʦʤʝʥʪʘʣʴʥʦʛʦ ʤʫʟʠʯʥʦ-ʽʥʪʦʥʘʮʽʡʥʦʛʦ ʤʦʚʦʪʚʦ-
ʨʝʥʥʷ. ʊʘʢʦʞ ʚʠʩʦʢʦʦʩʚʽʯʝʥʠʤ ʭʦʨʦʚʠʢʘʤ ʥʝʦʙ-
ʭʽʜʥʝ ʚʤʽʥʥʷ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʚ ʧʨʦʮʝʩʽ ʽʤʧʨʦʚʽʟʘʮʽʾ 
ʟʘʜʘʥʠʭ ʩʪʠʣʴʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʚʤʽʥʥʷ ʚʟʘʻʤʦʜʽ-
ʷʪʠ ʦʜʠʥ ʟ ʦʜʥʠʤ ʚ ʘʥʩʘʤʙʣʽ, ʧʽʜʧʦʨʷʜʢʦʚʫʚʘʪʠ ʩʚʦʾ 
ʟʚʫʢʦʚʽ ʬʘʥʪʘʟʽʾ ʩʪʠʣʴʦʚʦʤʫ ʽ ʞʘʥʨʦʚʦʤʫ ʭʫʜʦʞ-
ʥʴʦʤʫ ʢʘʥʦʥʫ ʟʚʫʯʘʥʥʷ, ʘʙʦ ʢʦʥʢʨʝʪʥʦʤʫ ʽʥʜʠʚʽʜʫ-
ʘʣʴʥʦʤʫ ʬʦʨʤʘʣʴʥʦʤʫ ʟʘʜʫʤʫ ʢʦʤʧʦʟʠʪʦʨʘ. ʗʢ ʤʠ 
ʚʚʘʞʘʻʤʦ, ʮʽ ʟʘʚʜʘʥʥʷ ʚʠʤʘʛʘʶʪʴ ʚʽʜ ʚʠʢʣʘʜʘʯʽʚ ʚʫ-
ʟʽʚ ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʽ ʥʘʮʽʣʶʶʪʴ ʾʭ ʥʘ ʨʦʟʨʦʙʢʫ ʦʩʦ-
ʙʣʠʚʠʭ ʤʝʪʦʜʽʚ ʟʘʥʷʪʴ ʟʽ ʩʪʫʜʝʥʪʘʤʠ.  

 
ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

1. ɹʘʨʝʥʙʦʡʤ ʃ. ʐʣʷʭ ʜʦ ʤʫʟʠʢʫʚʘʥʥʷ / ʃ. 
ɹʘʨʝʥʙʦʡʤ // ɼʦʩʣʽʜʞʝʥʥʷ. [ɺʠʜ. 2-ʝ, ʜʦʧ.]. - ʃ.: 
ʉʦʚ. ʢʦʤʧʦʟʠʪʦʨ, 1979. - 352 c.  

2. ɹʘʰʠʯ ɽ. ɯʤʧʨʦʚʽʟʘʮʽʷ ʷʢ ʟʜʘʪʥʽʩʪʴ ʪʚʦʨ-
ʯʦʛʦ ʚʠʨʘʞʝʥʥʷ [ʧʝʨ. ʟ ʥʽʤʝʮʴʢʦʾ ɸ. ʄ. ʉʪʫʧʝʣʴ] / 
ɽ. ɹʘʰʠʯ // ʄʫʟʠʯʥʝ ʚʠʭʦʚʘʥʥʷ ʚ ʢʨʘʾʥʘʭ ʩʦʮʽʘʣʽ-
ʟʤʫ: [ʟʙ. ʩʪʘʪʝʡ / ʨʝʜ. ɸ. ʃ. ʆʩʪʨʦʚʩʴʢʦʛʦ]. - ʄ.: ʄʫ-
ʟʠʢʘ, 1975.- ʉ. 232-246.  

3. ɹʝʥʯ-ʐʦʢʘʣʦ ʆ. ʋʢʨʘʾʥʩʴʢʠʡ ʭʦʨʦʚʠʡ 
ʩʧʽʚ. ɸʢʪʫʘʣʽʟʘʮʽʷ ʟʚʠʯʘʻʚʦʾ ʪʨʘʜʠʮʽʾ / ʆ. ɹʝʥʯ-
ʐʦʢʘʣʦ // ʅʘʚʯ. ʧʦʩʽʙʥʠʢ. - ʂ.: ʋʢʨʘʾʥʩʴʢʠʡ ʉʚʽʪ, 
2002. - 439 ʩ.  

4. ɹʦʛʠʥʦ ɻ. ɯʛʨʠ-ʟʘʚʜʘʥʥʷ ʜʣʷ ʧʦʯʘʪʢʽʚʮʽʚ 
ʤʫʟʠʢʘʥʪʽʚ / ɻ. ɹʦʛʠʥʦ. - ʄ .: ʄʫʟʠʢʘ, 1974.  

5. ɺʘʥʶʢʝʚʽʯ ɺ. ʄʠʩʪʝʮʪʚʦ ʽʤʧʨʦʚʽʟʘʮʽʾ - ʧʽʘ-
ʥʽʩʪʘʤ / ɺ. ɺʘʥʶʢʝʚʽʯ. - ʄʫʟʠʢʘ, 1978, ˉ 2. ï ʉ. 19-
20.  

6. ɺʝʪʣʫʛʽʥʘ ʅ. ʈʦʟʚʠʪʦʢ ʤʫʟʠʯʥʠʭ ʟʜʽʙʥʦʩ-
ʪʝʡ ʜʦʰʢʽʣʴʥʠʢʽʚ ʫ ʧʨʦʮʝʩʽ ʤʫʟʠʯʥʠʭ ʽʛʦʨ / ʅ. ɺʝʪ-
ʣʫʛʽʥʘ. - ʄ., 1958.  

7. ɺʝʪʣʫʛʽʥʘ ʅ. ɸ., ʂʝʥʝʤʘʥ ɸ. ɺ. ʊʝʦʨʽʷ ʽ ʤʝ-
ʪʦʜʠʢʘ ʤʫʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʚ ʜʠʪʷʯʦʤʫ ʩʘʜʢʫ: 
[ʥʘʚʯ. ʧʦʩʽʙʥʠʢ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʧʝʜ. ʽʥ-ʪʽʚ ʧʦ ʩʧʝʮ. 
çɼʦʰʢʽʣʴʥʘ ʧʝʜʘʛʦʛʽʢʘ ʪʘ ʧʩʠʭʦʣʦʛʽʷè] / ʅ. ɸ. ɺʝʪ-
ʣʫʛʽʥʘ, ɸ. ɺ. ʂʝʥʝʤʘʥ. - ʄ .: ʇʨʦʩʚʽʪʥʠʮʪʚʦ, 1983. - 
255 ʩ.  

8. ɺʠʥʦʛʨʘʜʦʚ ɻ. ʉ. ɻʘʨʤʦʥʽʷ ʽ ʩʦʣʴʬʝʜʞʽʦ / 
ɻ. ʉ. ɺʠʥʦʛʨʘʜʦʚ: [ʇʽʜʨʫʯʥʠʢ ʜʣʷ ʚʠʱ. ʤʫʟ. ʥʘʚʯ. 
ʟʘʢʣʘʜʽʚ]. - ʂ.: ʄʫʟ. ʋʢʨʘʾʥʘ, 2003. - 304 ʩ.  

9. ɼʘʚʠʜʦʚʘ ɭ. ɺ. ʄʝʪʦʜʠʢʘ ʚʠʢʣʘʜʘʥʥʷ ʩʦʣʴ-
ʬʝʜʞʽʦ / ʕ.ɺ. ɼʘʚʠʜʦʚʘ // ɺʠʜ. 2-ʝ. - ʄ.: ʄʫʟʠʢʘ, 
1986. - 160 ʩ.  

10. ɽʣʝʤʝʥʪʘʨʥʝ ʤʫʟʠʯʥʝ ʚʠʭʦʚʘʥʥʷ ʟʘ ʩʠʩʪʝ-
ʤʦʶ ʂʘʨʣʘ ʆʨʬʘ. -ʄ. ʈʘʜʷʥʩʴʢʠʡ ʢʦʤʧʦʟʠʪʦʨ. 
1978. - 367 ʩ.  

11. ɯʚʘʥʠʮʴʢʠʡ ɸ. ɯ. ʋʢʨʘʾʥʩʴʢʘ ʥʘʨʦʜʥʘ ʤʫʟʠ-
ʯʥʘ ʪʚʦʨʯʽʩʪʴ / ɸ. ɯ. ɯʚʘʥʠʮʴʢʠʡ - ʂ.: ʄʫʟʠʯʥʘ ʋʢʨʘ-
ʾʥʘ, 1990.  

12. ʂʘʨʪʘʚʮʝʚʘ ʄ. ʈʦʟʚʠʪʦʢ ʪʚʦʨʯʠʭ ʥʘʚʠʯʦʢ 
ʥʘ ʫʨʦʢʘʭ ʩʦʣʴʬʝʜʞʽʦ (ʚ ʫʤʦʚʘʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘ-
ʜʽʚ ʢʫʣʴʪʫʨʠ) / ʄ. ʂʘʨʪʘʚʮʝʚʘ. - ʄ.: ʄʫʟʠʢʘ, 1978. - 
72 ʩ.  

13. ʄʘʣʴʮʝʚ ʉ. ʇʨʦ ʧʩʠʭʦʣʦʛʽʶ ʤʫʟʠʯʥʦʾ ʽʤ-
ʧʨʦʚʽʟʘʮʽʾ / ʉ. ʄʘʣʴʮʝʚ. - ʄʫʟʠʢʘ, 1991.  

14. ʄʘʣʴʮʝʚ ʉ. ʈʘʥʥʻ ʥʘʚʯʘʥʥʷ ʛʘʨʤʦʥʽʾ - h ʣʷʭ 
ʜʦ ʜʠʪʷʯʦʾ ʪʚʦʨʯʦʩʪʽ / ʉ. ʄʘʣʴʮʝʚ // ʄʫʟʠʯʥʝ ʚʠʭʦ-
ʚʘʥʥʷ ʚ ʉʈʉʈ / [ʉʢʣʘʜ. ʽ ʟʘʛ. ʨʝʜ. ʃ. ɹʘʨʝʥʙʦʡʤʘ]. ï 
ʄ.: ʉʦʚ. ʢʦʤʧʦʟʠʪʦʨ, 1985. - ɺʠʧ. 2. - ʉ. 179-236.  

15. ʄʦʣʜʘʚʽʥ ʄ. ʅʘʨʦʜʥʠʡ ʧʽʜʛʦʣʦʩʥʠʡ ʩʧʽʚ / 
ʄ. ʄʦʣʜʘʚʽʥ. - ʂ.: ʄʫʟʠʯʥʘ ʋʢʨʘʾʥʘ, 1980. ï 88ʩ. 

16. ʄʫʭʘ ɸ. ɯ. ʇʨʦʮʝʩ ʢʦʤʧʦʟʠʪʦʨʩʴʢʦʾ ʪʚʦʨʯʦ-
ʩʪʽ / ɸ. ɯ. ʄʫʭʘ // ʇʨʦʙʣʝʤʠ ʪʘ ʰʣʷʭʠ ʜʦʩʣʽʜʞʝʥʥʷ. 
-ʂ .: ʄʫʟʠʯʥʘ ʋʢʨʘʾʥʘ, 1979. -271 ʩ.  

17. ʆʩʪʨʦʚʩʴʢʠʡ ɸ. ʃ. ʄʝʪʦʜʠʢʘ ʪʝʦʨʽʾ ʤʫʟʠʢʠ 
ʪʘ ʩʦʣʴʬʝʜʞʽʦ / ɸ. ʃ. ʆʩʪʨʦʚʩʴʢʠʡ // ʇʦʩʽʙʥʠʢ ʜʣʷ 
ʧʝʜʘʛʦʛʽʚ. ɺʠʜ. 2-ʝ, ʜʦʧ. - ʃ.: ʄʫʟʠʢʘ, 1970. - 296 ʩ.  

18. ʉʘʧʦʥʦʚ ʄ. ɸ. ʄʠʩʪʝʮʪʚʦ ʽʤʧʨʦʚʽʟʘʮʽʾ. ɯʤ-
ʧʨʦʚʽʟʘʮʽʡʥʽ ʚʠʜʠ ʪʚʦʨʯʦʩʪʽ ʚ ʟʘʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʽʡ 
ʤʫʟʠʮʽ ʩʝʨʝʜʥʴʦʚʽʯʯʷ ʽ ɺʽʜʨʦʜʞʝʥʥʷ / ʄ. ɸ. ʉʘʧʦ-
ʥʦʚ. - ʄʫʟʠʢʘ, 1982. - 77 ʩ., ʥʦʪ.  

19. ʉʦʢʦʣ ɸ. ɺ. ɯʥʪʦʥʘʮʽʡʥʽ ʚʧʨʘʚʠ ʪʘ ʽʤʧʨʦʚʽ-
ʟʘʮʽʷ ʥʘ ʟʘʥʷʪʪʷʭ ʟ ʩʦʣʴʬʝʜʞʽʦ / ɸ. ɺ. ʉʦʢʦʣ // ʄʝ-
ʪʦʜʠʯʥʘ ʨʦʟʨʦʙʢʘ ʟ ʢʫʨʩʫ çʉʦʣʴʬʝʜʞʽʦè - ʆʜʝʩʘ, 
ʆɻʂ ʽʤʝʥʽ ɸ.ɺ. ʅʝʞʜʘʥʦʚʦʾ, 1980. - 122 ʩ.  

20. ʐʝʣʦʤʦʚ ɹ. ɯ. ɯʤʧʨʦʚʽʟʘʮʽʷ ʥʘ ʫʨʦʢʘʭ ʩʦʣʴ-
ʬʝʜʞʽʦ / ɹ. ɯ. ʐʝʣʦʤʦʚ // ʅʘ ʜʦʧʦʤʦʛʫ ʧʝʜʘʛʦʛʫ-ʤʫ-
ʟʠʢʘʥʪʫ. - ʃʝʥʽʥʛʨʘʜ: ʄʫʟʠʢʘ, 1977. ï 96 ʩ.  

 

  



The scientific heritage No 11 (11),2017 7 

ʋɼʂ 78.05; 78.07 

ʉʝʣʝʟʥʝʚʘ ʅ. 

ɼʦʮʝʥʪ ʢʘʬʝʜʨʳ ʪʝʦʨʠʠ ʤʫʟʳʢʠ ʠ ʢʦʤʧʦʟʠʮʠʠ 

ʆʜʝʩʩʢʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʤʫʟʳʢʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʠʤ. ɸ.ɺ. ʅʝʞʜʘʥʦʚʦʡ 
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THE PROBLEM OF MOTIVATION OF PROFESSIONAL ACTIVITY CHOIRMASTER. 
 

Selezneva N.  

Odessa National A.V. Nezhdanova Academy of Music 

Docent of the theory music and composition cathedra 

 

ɸʅʅʆʊɸʎʀʗ 
ɸʚʪʦʨ ʩʪʘʪʴʠ ʩʪʘʚʠʪ ʩʚʦʝʡ ʮʝʣʴʶ ʧʨʠʚʣʝʯʴ ʚʥʠʤʘʥʠʝ ʢ ʧʨʦʙʣʝʤʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʤʦʪʠʚʘʮʠʠ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʤʫʟʳʢʘʥʪʘ-ʭʦʨʤʝʡʩʪʝʨʘ. ɺ ʩʪʘʪʴʝ ʦʙʩʫʞʜʘʶʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʘʥʠʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦ-

ʙʣʝʤʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʘʙʦʯʘʷ ʤʦʜʝʣʴ ʢʦʤʧʣʝʢʩʘ ʤʦʪʠʚʦʚ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʜʘʥʥʳʡ ʚʠʜ ʤʫʟʳʢʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ɸʚʪʦʨ ʧʨʠʭʦʜʠʪ ʢ ʚʳʚʦʜʫ ʦ ʪʦʤ, ʯʪʦ  

ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʧʨʠʚʣʝʯʝʥʠʷ ʧʦʣʦʞʝʥʠʡ ʧʩʠʭʦʣʦʛʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʙʝʟ ʦʙʨʘʱʝʥʠʷ 

ʢ ʪʠʧʦʣʦʛʠʠ ʤʦʪʠʚʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʡ ʤʦʜʝʣʠ ʤʦʪʠʚʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʭʦʨʤʝʡʩʪʝʨʘ ʧʨʠʥʷʪ ʢʦʤʧʣʝʢʩ, 

ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʵʩʪʝʪʠʯʝʩʢʠʡ, ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʡ, ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ, ʧʨʘʢʪʠʯʝʩʢʠʡ ʠ ʛʣʦʨʠʯʝʩʢʠʡ ʤʦ-

ʪʠʚʳ.  

ABSTRACT 

The author aims to draw attention to the problem of motivation of professional activity, chorus master musi-

cian. The article discusses the theoretical basis to solve this problem and presented a working model of the complex 

motives that lead to this type of musical activity. The author concludes that solution of the problem is impossible 

without attracting the provisions of psychology, in particular, without recourse to the typology of motives. As a 

working model of motivation choirmaster adopted a set of activities, which includes aesthetic, communicative, 

cognitive, practical and glorical motives. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʦʨʤʝʡʩʪʝʨ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʤʦʪʠʚʘʮʠʷ.  

Keywords: choirmaster, professional activity, psychological motivation. 

 

ɺʩʝ ʜʝʡʩʪʚʠʷ ʠ ʧʦʩʪʫʧʢʠ, ʚʩʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ 

ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʩʦʚʝʨʰʘʶʪʩʷ ʥʘ ʦʩ-

ʥʦʚʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʤʦʪʠʚʦʚ. ʕʪʦ ʚ ʧʦʣʥʦʡ ʤʝʨʝ 

ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʤʫʟʳʢʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʘʷ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʦʤ ʩʣʫʯʘʝ ʥʘ ʦʩʥʦʚʝ ʥʝʢʦʪʦʨʦʛʦ ʤʦʪʠʚʘʮʠʦʥ-

ʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ɺ ʧʨʝʜʣʘʛʘʝʤʦʡ ʚʥʠʤʘʥʠʶ ʯʠʪʘʪʝʣʷ ʩʪʘʪʴʝ, 

ʨʝʯʴ ʠʜʝʪ ʦ ʤʦʪʠʚʘʮʠʠ ʧʨʦʬʝʩʩʠʠ ʭʦʨʤʝʡʩʪʝʨʘ. 

ʆʧʳʪ ʫʯʝʥʳʭ-ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʭʦ-

ʨʦʚʦʛʦ ʜʝʣʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʤʦʪʠʚʘʮʠʷ 

ï ʦʪʥʶʜʴ ʥʝ ʙʝʟʫʩʣʦʚʥʦʝ ʠ ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ ʩʣʦ-

ʞʠʚʰʝʝʩʷ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ ʢʘʯʝʩʪʚʦ ʤʫʟʳʢʘʥʪʘ-

ʠʩʧʦʣʥʠʪʝʣʷ, ʯʴʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʩʚʷʟʘʥʘ ʩ ʭʦʨʦʚʳʤ ʠʩʢʫʩʩʪʚʦʤ. ʆʙ ʵʪʦʤ, ʚ ʯʘʩʪʥʦ-

ʩʪʠ, ʚʳʩʢʘʟʳʚʘʣʠ ʩʚʦʠ ʩʫʞʜʝʥʠʷ ɸ. ɼʤʠʪʨʝʚʩʢʠʡ, 

ʅ. ʂʦʣʝʩʩʘ, ɻ. ʉʚʝʰʥʠʢʦʚ, ʂ. ʇʠʛʨʦʚ, ʂ. ʇʪʠʮʘ, 

ɸ. ʏʝʨʥʫʰʝʥʢʦ ʠ ʜʨʫʛʠʝ ʚʳʜʘʶʱʠʝʩʷ ʤʘʩʪʝʨʘ ʭʦ-

ʨʦʚʦʛʦ ʜʝʣʘ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠ-

ʯʝʩʢʘʷ ʧʨʦʙʣʝʤʘ ʤʦʪʠʚʘʮʠʠ ʭʦʨʤʝʡʩʪʝʨʘ ʧʦʢʘ ʥʝ 

ʧʦʣʫʯʠʣʘ ʜʦʣʞʥʦʛʦ ʠʟʫʯʝʥʠʷ ʚ ʭʦʨʦʚʝʜʝʥʠʠ. ʕʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ, ʚʦ-ʧʝʨʚʳʭ, ʢʘʞʫʱʝʡʩʷ ʦʯʝʚʠʜʥʦʩʪʴʶ 

ʧʨʠʩʫʪʩʪʚʠʷ ʜʘʥʥʦʛʦ ʣʠʯʥʦʩʪʥʦʛʦ ʩʚʦʡʩʪʚʘ ʫ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʦʚ ʭʦʨʦʚʦʛʦ ʠʩʢʫʩʩʪʚʘ. ɺʦ-ʚʪʦʨʳʭ, ʧʨʠ-

ʯʠʥʦʡ ʤʘʣʦʡ ʠʟʫʯʝʥʥʦʩʪʠ ʧʨʦʙʣʝʤʳ ʤʦʪʠʚʘʮʠʠ ʷʚ-

ʣʷʝʪʩʷ ʝʝ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʩʣʦʞʥʦʩʪʴ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʨʠʚʣʝʯʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʟʥʘʥʠʡ 

ʠʟ ʦʙʣʘʩʪʠ ʚʩʝʦʙʱʝʡ ʧʩʠʭʦʣʦʛʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʦʪʚʘʮʠʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʤʫʟʳʢʘʥʪʘ-ʭʦʨʤʝʡʩʪʝʨʘ ï ʘʢʪʫʘʣʴʥʘʷ ʟʘ-

ʜʘʯʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʭʦʨʦʚʝʜʝʥʠʷ.  

ʎʝʣʴ ʩʪʘʪʴʠ ï ʧʨʠʚʣʝʯʴ ʚʥʠʤʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝ-

ʣʝʡ ʢ ʧʨʦʙʣʝʤʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʤʦʪʠʚʘʮʠʠ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʤʫʟʳʢʘʥʪʘ-ʭʦʨʤʝʡʩʪʝʨʘ, ʚʳʷʚʠʪʴ ʦʙʱʠʝ 

ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʘʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʠ ʧʨʝʜʣʦ-

ʞʠʪʴ ʨʘʙʦʯʫʶ ʤʦʜʝʣʴ ʢʦʤʧʣʝʢʩʘ ʤʦʪʠʚʦʚ, ʦʙʫʩʣʘʚ-

ʣʠʚʘʶʱʠʭ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʧʝʮʠʘʣʠʩʪʘ ʚ ʦʙʣʘʩʪʠ ʭʦ-

ʨʦʚʦʛʦ ʠʩʢʫʩʩʪʚʘ.  

ʇʨʝʞʜʝ ʚʩʝʛʦ ʨʘʩʩʤʦʪʨʠʤ çʤʦʪʠʚʘʮʠʶè ʢʘʢ 

ʧʦʥʷʪʠʝ ʧʩʠʭʦʣʦʛʠʠ. ʉʣʦʚʦ ʤʦʪʠʚʘʮʠʷ ʧʨʦʠʩʭʦʜʠʪ 

ʦʪ ʣʘʪʠʥʩʢʦʛʦ çʧʦʙʫʞʜʝʥʠʝ ʢ ʜʝʡʩʪʚʠʶè, ʪ.ʝ. ʵʪʦ 

ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʫʧʨʘʚʣʷʝʪ ʧʦʚʝʜʝʥʠʝʤ ʯʝʣʦʚʝʢʘ, 

ʦʧʨʝʜʝʣʷʝʪ ʝʛʦ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ. ʉʦʛʣʘʩʥʦ ʦʧʨʝʜʝ-

ʣʝʥʠʶ, ʧʨʠʥʷʪʦʤʫ ʚ ʧʩʠʭʦʣʦʛʠʠ, ʤʦʪʠʚʘʮʠʷ ï ʵʪʦ 

ʚʥʫʪʨʝʥʥʷʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʠʯ-

ʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪ ʚʳʨʘʞʝʥʠʝ ʚʦ ʚʥʝʰʥʠʭ 

ʧʨʦʷʚʣʝʥʠʷʭ, ʚ ʦʪʥʦʰʝʥʠʠ ʯʝʣʦʚʝʢʘ ʢ ʦʢʨʫʞʘʶ-

ʱʝʤʫ ʤʠʨʫ, ʨʘʟʣʠʯʥʳʤ ʚʠʜʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʄʦʪʠ-

ʚʘʮʠʷ ʚʳʩʪʫʧʘʝʪ ʩʤʳʩʣʦʚʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʠ ʩʧʦʩʦʙʥʘ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʝʛʦ 

ʧʦʪʨʝʙʥʦʩʪʠ. ʇʦ ʩʣʦʚʘʤ ɸ. ʃʝʦʥʪʴʝʚʘ, çʤʦʪʠʚ ï ɻ ʪʦ 

ʦʧʨʝʜʤʝʯʝʥʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴè [5]. 

ʇʦʪʨʝʙʥʦʩʪʴ ï ʵʪʦ çʩʦʩʪʦʷʥʠʝ ʠʥʜʠʚʠʜʘ, ʩʦ-

ʟʜʘʚʘʝʤʦʝ ʠʩʧʳʪʳʚʘʝʤʦʡ ʠʤ ʥʫʞʜʦʡ ʚ ʦʙʲʝʢʪʘʭ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ, ʠ 

ʚʳʩʪʫʧʘʶʱʝʝ ʠʩʪʦʯʥʠʢʦʤ ʝʛʦ ʘʢʪʠʚʥʦʩʪʠ.è [4; c. 

253]. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, çéʧʦʪʨʝʙʥʦʩʪʠ ʦʙʥʘʨʫʞʠʚʘ-

ʶʪʩʷ ʚ ʤʦʪʠʚʘʭ (ʚʣʝʯʝʥʠʷʭ, ʞʝʣʘʥʠʷʭ ʠ ʪ.ʧ.), ʧʦ-

ʙʫʞʜʘʶʱʠʭ ʯʝʣʦʚʝʢʘ ʢ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʪʘʥʦʚʷ-

ʱʠʭʩʷ ʬʦʨʤʦʡ ʧʨʦʷʚʣʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ. ɽʩʣʠ ʚ ʧʦ-

ʪʨʝʙʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ, ʧʦ ʩʫʱʝʩʪʚʫ, 
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ʟʘʚʠʩʠʤʘ ʦʪ ʝʝ ʧʨʝʜʤʝʪʥʦ-ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʘ-

ʥʠʷ, ʪʦ ʚ ʤʦʪʠʚʘʭ ʵʪʘ ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʦʷʚʣʷʝʪʩʷ ʚ 

ʚʠʜʝ ʩʦʙʩʪʚʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʫʙʲʝʢʪʘ. ʇʦʵʪʦʤʫ 

ʨʘʩʢʨʳʚʘʶʱʘʷʩʷ ʚ ʧʦʚʝʜʝʥʠʠ ʣʠʯʥʦʩʪʠ ʩʠʩʪʝʤʘ 

ʤʦʪʠʚʦʚ ʙʦʛʘʯʝ ʧʨʠʟʥʘʢʘʤʠ ʠ ʙʦʣʝʝ ʧʦʜʚʠʞʥʘ, ʯʝʤ 

ʧʦʪʨʝʙʥʦʩʪʴ, ʩʦʩʪʘʚʣʷʶʱʘʷ ʝʝ ʩʫʱʥʦʩʪʴ" [4; c. 

254]. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʤʦʪʠʚ ï ʵʪʦ çʦʩʦʟʥʘʚʘʝʤʘʷ 

ʠʣʠ ʥʝʦʩʦʟʥʘʚʘʝʤʘʷ ʧʨʠʯʠʥʘ, ʣʝʞʘʱʘʷ ʚ ʦʩʥʦʚʝ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʧʦʚʝʜʝʥʠʷ, ʚʳʙʦʨʘ ʢʦʥʢʨʝʪʥʦʛʦ 

ʧʦʚʝʜʝʥʠʷ (ʜʝʡʩʪʚʠʡ ʠ ʧʦʩʪʫʧʢʦʚ) ʣʠʯʥʦʩʪʠè [8]. 

ɼʣʷ ʢʘʞʜʦʛʦ ʜʝʡʩʪʚʠʷ ʩʫʱʝʩʪʚʫʝʪ ʠ, ʢʘʢ ʧʨʘ-

ʚʠʣʦ, ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʝʢʪʠʚʥʦ ʫʩʪʘʥʦʚʣʝʥ ʤʦʪʠʚ, 

ʦʙʫʩʣʦʚʠʚʰʠʡ ʜʘʥʥʦʝ ʜʝʡʩʪʚʠʝ. ʆʜʥʘʢʦ ʝʩʣʠ ʨʝʯʴ 

ʠʜʝʪ ʦ ʧʦʚʝʜʝʥʠʠ ʯʝʣʦʚʝʢʘ, ʦ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʦ ʚ 

ʪʘʢʦʤ ʩʣʫʯʘʝ ʚʩʝʛʜʘ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʥʝ ʦʜʠʥ ʤʦ-

ʪʠʚ, ʘ ʥʝʢʦʪʦʨʳʡ ʢʦʤʧʣʝʢʩ ʤʦʪʠʚʦʚ. ɺ ʩʦʚʨʝʤʝʥʥʦʡ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʨʠʥʷʪʦ ʛʦʚʦʨʠʪʴ ʚ 

ʜʘʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʦ ʧʦʣʠʤʦʪʠʚʘʮʠʠ. ʇʦ ʩʣʦʚʘʤ ɸ. 

ʄʘʩʣʦʫ: ç...ʧʦʚʝʜʝʥʠʝ ʯʘʱʝ ʚʩʝʛʦ ʙʳʚʘʝʪ ʧʦʣʠʤʦ-

ʪʠʚʠʨʦʚʘʥʥʳʤ... ʃʶʙʦʝ ʧʦʚʝʜʝʥʠʝ ʦʙʥʘʨʫʞʠʚʘʝʪ 

ʪʝʥʜʝʥʮʠʶ ʢ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʩʪʠ ʩʢʦʨʝʝ ʥʝʩʢʦʣʴ-

ʢʠʤʠ ʠʣʠ ʚʩʝʤʠ ʙʘʟʦʚʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʦʜʥʦʚʨʝ-

ʤʝʥʥʦ, ʯʝʤ ʝʜʠʥʩʪʚʝʥʥʦʡ ʠʟ ʥʠʭè (1943) [9; c. 390]. 

ɺ ʵʪʦʤ ʢʦʤʧʣʝʢʩʝ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʧʝʮʠʬʠʯʝ-

ʩʢʠʝ ʤʦʪʠʚʳ, ʧʨʠʩʫʱʠʝ ʜʘʥʥʦʤʫ ʚʠʜʫ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ, ʠ ʤʦʪʠʚʳ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʝ, ʩʚʷʟʘʥʥʳʝ ʩ ʫʩʣʦ-

ʚʠʷʤʠ ʞʠʟʥʠ, ʭʘʨʘʢʪʝʨʦʤ, ʤʝʥʪʘʣʠʪʝʪʦʤ ʠ ʜʨʫʛʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʣʠʯʥʦʩʪʠ. ʋʯʝʥʳʝ-ʧʩʠʭʦʣʦʛʠ ʧʨʝʜʣʦ-

ʞʠʣʠ ʜʝʩʷʪʢʠ ʪʠʧʦʣʦʛʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʡ ʠ ʢʣʘʩʩʠ-

ʬʠʢʘʮʠʡ ʤʦʪʠʚʦʚ ʧʦʚʝʜʝʥʠʷ ʯʝʣʦʚʝʢʘ. ʆʥʠ ʦʪʨʘ-

ʞʘʶʪ ʨʘʟʥʳʝ ʧʦʥʠʤʘʥʠʷ ʧʨʠʨʦʜʳ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ 

ʤʦʪʠʚʦʚ, ʨʘʟʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʵʣʝʤʝʥʪʘʭ ʠ 

ʩʪʨʫʢʪʫʨʝ ʵʪʦʡ ʩʬʝʨʳ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʤʠʨʘ ʯʝʣʦ-

ʚʝʢʘ. ʅʘʠʙʦʣʴʰʫʶ ʠʟʚʝʩʪʥʦʩʪʴ ʧʦʣʫʯʠʣʠ ʪʠʧʦʣʦ-

ʛʠʠ: ʄ. ɸʨʛʘʡʣʘ, ʃ. ɹʦʞʦʚʠʯ, ʌ. ɻʝʨʮʙʝʨʛʘ, ɹ. ɼʦ-

ʜʦʥʦʚʘ, ɽ. ʀʣʴʠʥʘ, ɼ. ʄʘʢʛʨʝʛʦʨʘ, ɸ. ʄʘʩʣʦʫ, ɻ. 

ʄʶʨʨʝʷ, ʂ. ɿʘʤʬʠʨʘ, ʕ. ʏʫʛʫʥʦʚʦʡ. 

ɽʜʠʥʘʷ ʪʦʯʢʘ ʟʨʝʥʠʷ ʥʘ ʩʪʨʫʢʪʫʨʫ, ʧʨʦʮʝʩʩ ʠ 

ʪʠʧʦʣʦʛʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʤʦʪʠʚʘʮʠʠ ʥʘ ʩʦʚʨʝ-

ʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʝʱʝ ʥʝ ʚʳʨʘʙʦʪʘʥʘ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʨʠ ʚʩʝʤ ʨʘʟʣʠʯʠʠ, ʪʠʧʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʩʠʭʦʣʦʛʦʚ ʦ ʤʦʪʠʚʘʮʠʠ ʚ ʯʝʤ-ʪʦ 

ʩʭʦʜʷʪʩʷ. ɺ ʵʪʦʤ ʥʝʪʨʫʜʥʦ ʫʙʝʜʠʪʴʩʷ. ɹ. ɼʦʜʦʥʦʚ 

ʚʳʜʝʣʠʣ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ ʤʦʪʠʚʘʮʠʠ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: çʫʜʦʚʦʣʴʩʪʚʠʝ ʦʪ ʩʘʤʦʛʦ 

ʧʨʦʮʝʩʩʘ ʜʝʷʪʝʣʴʥʦʩʪʠè, çʧʨʷʤʦʡ ʨʝʟʫʣʴʪʘʪ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠè, çʚʦʟʥʘʛʨʘʞʜʝʥʠʝ ʟʘ ʜʝʷʪʝʣʴʥʦʩʪʴè, 

çʩʪʨʝʤʣʝʥʠʝ ʠʟʙʝʞʘʪʴ ʥʘʢʘʟʘʥʠʷ ʟʘ ʥʝʠʩʧʦʣʥʝʥʠʝ 

ʠʣʠ ʧʣʦʭʦʝ ʠʩʧʦʣʥʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠè. ʂ. ʀʣʴʠʥ 

ʦʙʦʟʥʘʯʠʣ çʧʦʙʫʞʜʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʭʘʨʘʢ-

ʪʝʨʘè, ʤʦʪʠʚ çʧʦʣʫʯʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʳʭ ʙʣʘʛè, 

çʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʩʘʤʦʚʳʨʘʞʝʥʠʠ, 

ʩʘʤʦʨʝʘʣʠʟʘʮʠʠè. ɻ. ʄʶʨʨʝʡ ʚʳʜʝʣʠʣ ʧʷʪʴ ʦʩʥʦʚ-

ʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʤʦʪʠʚʦʚ, ʘ ʠʤʝʥʥʦ ï ʤʦʪʠʚʳ çʚʣʘ-

ʩʪʠ, ʘʬʬʠʣʠʘʮʠʠ, ʘʣʴʪʨʫʠʟʤʘ, ʜʦʩʪʠʞʝʥʠʷ ʠ ʘʛʨʝʩ-

ʩʠʠè. ʈʫʤʳʥʩʢʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʂ. ɿʘʤʬʠʨ ʫʢʘʟʘʣ 

ʥʘ ʪʨʠ ʪʠʧʘ ʤʦʪʠʚʘʮʠʠ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ 

ʠʤʝʥʥʦ, ʥʘ çʚʥʫʪʨʝʥʥʶʶ ʤʦʪʠʚʘʮʠʶè, çʚʥʝʰʥʶʶ 

ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʤʦʪʠʚʘʮʠʶè, çʚʥʝʰʥʶʶ ʦʪʨʠʮʘ-

ʪʝʣʴʥʫʶ ʤʦʪʠʚʘʮʠʶè. ʇʦ ʪʝʨʤʠʥʦʣʦʛʠʠ, ʧʨʝʜʣʦ-

ʞʝʥʥʦʡ ʕ. ʏʫʛʫʥʦʚʦʡ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ ʦʙʫʩʣʦʚʣʝʥʘ çʜʦʤʠʥʘʥʪʥʳʤ, ʩʠʪʫʘʪʠʚʥʳʤ ʠ 

ʢʦʥʬʦʨʤʠʩʪʩʢʠʤè ʤʦʪʠʚʘʤʠ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚʦ ʚʩʝʭ ʪʠʧʦʣʦʛʠʷʭ ʦʪʤʝʯʘʶʪʩʷ 

ʤʦʪʠʚʳ ʚʥʫʪʨʝʥʥʠʝ (çʫʜʦʚʦʣʴʩʪʚʠʝ ʦʪ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠè, çʩʘʤʦʚʳʨʘʞʝʥʠʝè, çʜʦʩʪʠʞʝʥʠʷè), ʠ ʚʥʝʰʥʠʝ 

(çʚʦʟʥʘʛʨʘʞʜʝʥʠʝè, çʫʢʣʦʥʝʥʠʝ ʦʪ ʥʘʢʘʟʘʥʠʷè).  

ʇʝʨʚʫʶ ʛʨʫʧʧʫ ʤʳ ʥʘʟʦʚʝʤ ʵʥʜʦʛʝʥʥʳʤʠ ʤʦ-

ʪʠʚʘʤʠ (ʦʪ ʛʨʝʯʝʩʢʠʭ ʩʣʦʚ endon ï ʚʥʫʪʨʠ + genesis 

ï ʧʨʦʠʩʭʦʞʜʝʥʠʝ). ʕʪʦ ʤʦʪʠʚʳ, ʚʳʟʚʘʥʥʳʝ ʚʥʫʪ-

ʨʝʥʥʠʤʠ ʧʨʠʯʠʥʘʤʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʩʫʙʲʝʢʪʠʚ-

ʥʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ, ʧʨʠʩʫʱʠʤʠ ʜʘʥʥʦʡ ʣʠʯʥʦ-

ʩʪʠ, ʥʦ ʥʝ ʚʥʝʰʥʠʤʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤʠ, ʥʝ ʚʦʟʜʝʡ-

ʩʪʚʠʷʤʠ ʩʦʮʠʫʤʘ.  

ʂ ʵʪʦʡ ʛʨʫʧʧʝ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ, ʢ ʧʨʠʤʝʨʫ, ʚʩʝ 

ʤʦʪʠʚʳ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʚ ʧʦʟʠʪʠʚ-

ʥʳʭ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʧʝʨʝʞʠʚʘʥʠʷʭ. ɺ ʵʪʦʤ ʫʪʚʝʨ-

ʞʜʝʥʠʠ ʤʳ ʩʣʝʜʫʝʤ ʢʦʥʮʝʧʮʠʠ ɹ. ɼʦʜʦʥʦʚʘ, ʢʦʪʦ-

ʨʳʡ ʩʧʨʘʚʝʜʣʠʚʦ ʩʯʠʪʘʣ, ʯʪʦ ʣʶʙʦʤʫ ʯʝʣʦʚʝʢʫ ʧʨʠ-

ʩʫʱʝ ʩʪʨʝʤʣʝʥʠʝ ʢ ʷʨʢʠʤ ʵʤʦʮʠʦʥʘʣʴʥʳʤ 

ʧʨʦʮʝʩʩʘʤ, ʢ ʧʝʨʝʞʠʚʘʥʠʷʤ ʯʫʚʩʪʚ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ (ʚ ʦʩʥʦʚʥʦʤ ï ʦʪ 

ʪʝʤʧʝʨʘʤʝʥʪʘ, ʚʨʦʞʜʝʥʥʳʭ ʩʢʣʦʥʥʦʩʪʝʡ ʠ ʩʧʦʩʦʙ-

ʥʦʩʪʝʡ) ʨʘʟʥʳʤ ʣʶʜʷʤ ʧʨʠʩʫʱʘ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʝ-

ʨʝʞʠʚʘʥʠʠ ʘʣʴʪʨʫʠʩʪʠʯʝʩʢʠʭ, ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ, 

ʛʣʦʨʠʯʝʩʢʠʭ, ʧʨʘʢʩʠʯʝʩʢʠʭ, ʧʫʛʥʠʯʝʩʢʠʭ, ʨʦʤʘʥʪʠ-

ʯʝʩʢʠʭ, ʛʥʦʩʪʠʯʝʩʢʠʭ, ʵʩʪʝʪʠʯʝʩʢʠʭ, ʛʝʜʦʥʠʩʪʠʯʝ-

ʩʢʠʭ ʠ ʘʢʠʟʠʪʠʚʥʳʭ ʯʫʚʩʪʚ. ʋʯʝʥʳʡ ʚʳʜʝʣʠʣ ʜʝ-

ʩʷʪʴ ʪʠʧʦʚ ʵʤʦʪʠʚʥʦ-ʧʝʨʝʞʠʚʘʪʝʣʴʥʦʡ ʤʦʪʠʚʘʮʠʠ, 

ʭʦʪʷ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʜʘʥʥʳʡ ʨʷʜ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʦʪ-

ʢʨʳʪ ʠ ʫʩʣʦʚʝʥ. ʆʥ ʤʦʞʝʪ ʙʳʪʴ ʜʦʧʦʣʥʝʥ ʠʣʠ ʚʘʨʴ-

ʠʨʦʚʘʥ. ʂ ʧʨʠʤʝʨʫ, ʢ ʩʧʦʥʪʘʥʥʳʤ ʤʦʪʠʚʘʤ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ʯʘʩʪʦ ʫʧʦʤʠʥʘʝʤʫʶ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʣʠʪʝʨʘ-

ʪʫʨʝ ʘʬʬʠʣʠʘʮʠʶ (ʦʪ ʘʥʛʣʠʡʩʢʦʛʦ to affiliate ï ʧʨʠ-

ʩʦʝʜʠʥʷʪʴʩʷ) ï ʧʦʪʨʝʙʥʦʩʪʴ ʥʘʭʦʜʠʪʩʷ ʚ ʦʙʱʝʩʪʚʝ 

ʜʨʫʛʠʭ ʣʶʜʝʡ, ʦʙʱʘʪʴʩʷ ʩ ʥʠʤʠ, ʧʝʨʝʞʠʚʘʪʴ ʩʭʦʜ-

ʥʳʝ ʵʤʦʮʠʠ, ʠʩʢʘʪʴ ʜʨʫʞʙʳ ʠ ʣʶʙʚʠ. ʕʪʦʪ ʤʦʪʠʚ 

ʨʦʜʩʪʚʝʥʝʥ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʤʫ ʧʝʨʝʞʠʚʘʥʠʶ ʚ ʚʳ-

ʰʝʧʨʠʚʝʜʝʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ɹ. ɼʦʜʦʥʦʚʘ. 

ʊʝʧʝʨʴ ʨʘʩʩʤʦʪʨʠʤ ʚʪʦʨʫʶ ʛʨʫʧʧʫ ʤʦʪʠʚʦʚ, 

ʢʦʪʦʨʫʶ ʫʩʣʦʚʠʤʩʷ ʥʘʟʳʚʘʪʴ ʵʢʟʦʛʝʥʥʳʤʠ ʤʦʪʠ-

ʚʘʤʠ (ʦʪ ʛʨʝʯʝʩʢʠʭ ʩʣʦʚ exo ï ʩʥʘʨʫʞʠ + genesis ï 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ). ʂ ʥʝʡ ʦʪʥʝʩʝʤ ʪʝ ʤʦʪʠʚʳ ʧʦʚʝʜʝ-

ʥʠʷ, ʢʦʪʦʨʳʝ ʠʜʫʪ ʠʟʚʥʝ, ʦʪ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʫʩʣʦ-

ʚʠʡ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ, ʩ ʢʦʪʦʨʳʤʠ ʠʥʜʠʚʠʜ ʚ ʧʨʠʥ-

ʮʠʧʝ ʚʩʝʛʜʘ ʜʦʣʞʝʥ ʩʯʠʪʘʪʴʩʷ ʚ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ. ʊʘʢʠʤʠ ʤʦʪʠʚʘʤʠ ʷʚʣʷʶʪʩʷ ʩʪʨʝʤʣʝʥʠʝ ʢ 

ʩʪʷʞʘʥʠʶ ʙʦʛʘʪʩʪʚʘ, ʦʙʨʝʪʝʥʠʶ ʧʨʝʩʪʠʞʥʦʡ ʧʨʦ-

ʬʝʩʩʠʠ, ʟʘʥʷʪʠʶ ʚʳʩʦʢʦʡ ʜʦʣʞʥʦʩʪʠ, ʟʘʚʦʝʚʘʥʠʶ 

çʟʘʚʠʜʥʦʛʦè ʩʪʘʪʫʩʘ. ɽʩʣʠ ʨʝʯʴ ʠʜʝʪ ʦʙ ʫʯʝʙʥʦʡ ʜʝ-

ʷʪʝʣʴʥʦʩʪʠ, ʪʦ ʚʝʩʴʤʘ ʚʝʩʦʤʳʤʠ ʝʝ ʤʦʪʠʚʘʤʠ ʜʣʷ 

ʥʝʢʦʪʦʨʳʭ ʩʪʫʜʝʥʪʦʚ ʤʦʛʫʪ ʩʪʘʪʴ ʩʪʨʝʤʣʝʥʠʷ ʠʟʙʝ-

ʞʘʪʴ ʫʧʨʝʢʦʚ ʨʦʜʠʪʝʣʝʡ ʚ ʥʝʨʘʜʠʚʦʩʪʠ, ʧʝʨʝʞʠʚʘ-

ʥʠʷ ʩʪʳʜʘ ʧʝʨʝʜ ʩʦʢʫʨʩʥʠʢʘʤʠ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ 

ʚ ʩʚʷʟʠ ʩ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʥʝʫʩʧʝʚʘʝʤʦʩʪʴʶ. ʅʘʟʚʘʥ-

ʥʳʝ ʤʦʪʠʚʳ ʷʚʣʷʶʪʩʷ ʚʥʝʰʥʠʤʠ ʠ ʥʝʩʧʝʮʠʬʠʯʝ-

ʩʢʠʤʠ, ʧʦʩʢʦʣʴʢʫ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʣʶʙʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʤʦʞʝʪ ʫʩʧʝʰʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʨʠ ʫʩʣʦʚʠʠ, 

ʢʦʛʜʘ ʥʠ ʦʜʠʥ ʠʟ ʵʢʟʦʛʝʥʥʳʭ ʧʦʙʫʜʠʪʝʣʝʡ ʥʝ ʦʙʥʘ-

ʨʫʞʠʚʘʝʪ ʩʝʙʷ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʥʝʢʦʪʦʨʳʝ ʵʢʟʦʛʝʥʥʳʝ 

ʤʦʪʠʚʳ (ʥʘʧʨʠʤʝʨ, ʩʪʨʝʤʣʝʥʠʝ ʢ ʙʦʛʘʪʩʪʚʫ ʠʣʠ ʚʣʘ-

ʩʪʠ), ʤʦʛʫʪ ʩʪʘʥʦʚʠʪʴʩʷ ʜʝʪʝʨʤʠʥʘʥʪʘʤʠ ʧʦʚʝʜʝʥʠʷ 

ʯʝʣʦʚʝʢʘ, çʧʝʨʝʢʨʳʚʘʷè ʚʩʝ ʧʨʦʯʠʝ ʝʛʦ ʧʦʙʫʞʜʝ-

ʥʠʷ.  

ʂʘʢʠʝ-ʪʦ ʤʦʪʠʚʳ ʤʦʛʫʪ ʩʦʝʜʠʥʷʪʴʩʷ, ʫʩʠʣʠʚʘʷ 

ʜʨʫʛ ʜʨʫʛʘ ʠ ʩʦʟʜʘʚʘʷ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʫʩʧʝʰʥʦʡ 
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ʜʝʷʪʝʣʴʥʦʩʪʠ. ɸ ʢʘʢʠʝ-ʪʦ ʠʥʳʝ ʤʦʪʠʚʳ ʤʦʛʫʪ ʚʩʪʫ-

ʧʘʪʴ ʚ ʢʦʥʬʣʠʢʪ, ʠʥʦʛʜʘ ʥʝʨʘʟʨʝʰʠʤʳʡ. ʇʦʩʣʝʜʥʷʷ 

ʩʠʪʫʘʮʠʷ ʤʝʰʘʝʪ ʫʩʧʝʰʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʠʥʦʛʜʘ 

ʧʨʠʚʦʜʠʪ ʢ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʝʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ.  

ʆʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʤʦʪʠʚʘʤʠ ʧʦʚʝʜʝʥʠʷ ʜʣʷ 

ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ ʥʝʧʦʚʪʦʨʠʤʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳ, 

ʧʦʩʢʦʣʴʢʫ ʫʥʠʢʘʣʝʥ ʧʩʠʭʠʯʝʩʢʠʡ ʤʠʨ ʯʝʣʦʚʝʢʘ, 

ʫʥʠʢʘʣʴʥʘ ʣʠʯʥʦʩʪʴ. ʂʨʦʤʝ ʪʦʛʦ, ʤʦʪʠʚʘʮʠʦʥʥʳʡ 

ʢʦʤʧʣʝʢʩ ï ʯʨʝʟʚʳʯʘʡʥʦ ʧʦʜʚʠʞʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ. 

ʂʦʤʧʦʟʠʮʠʷ ʤʦʪʠʚʦʚ, ʠʭ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʩʠʣʘ ʚʣʠʷ-

ʥʠʷ ʥʘ ʧʦʚʝʜʝʥʠʝ ʧʦʩʪʦʷʥʥʦ ʠʟʤʝʥʷʝʪʩʷ, ʪʦ ʧʦʩʪʝ-

ʧʝʥʥʦ, ʪʦ ʤʦʤʝʥʪʘʣʴʥʦ, ʪʦ ʧʣʘʚʥʦ, ʪʦ ʨʝʟʢʦ ʤʝʥʷʷ 

ʩʚʦʡ ʤʦʜʫʩ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʡ ʤʦ-

ʪʠʚʘʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʝ ʠʩʢʣʶʯʘʝʪ ʪʦʛʦ, ʯʪʦ ʢʘ-

ʢʦʤʫ-ʪʦ ʢʦʥʢʨʝʪʥʦʤʫ ʩʫʙʲʝʢʪʫ ʠ ʦʧʨʝʜʝʣʝʥʥʦʤʫ 

ʚʠʜʫ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʩʫʱʠ ʫʩʪʦʡʯʠ-

ʚʳʝ ʢʦʤʧʣʝʢʩʳ ʤʦʪʠʚʦʚ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʥʘʠʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʜʝʡʩʪʚʠʡ. ʕʪʦ ʧʦʣʦʞʝʥʠʝ 

ʜʘʝʪ ʥʘʤ ʦʩʥʦʚʘʥʠʝ ʧʦʩʪʘʚʠʪʴ ʚʦʧʨʦʩ ʦ ʪʠʧʠʯʥʦʡ 

ʧʦʣʠʤʦʪʠʚʘʮʠʠ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʭʦʨʤʝʡʩʪʝʨʘ.  

ʕʪʦʪ ʚʦʧʨʦʩ ʩʧʝʮʠʘʣʴʥʦ ʥʝ ʚʳʜʝʣʝʥ ʚ ʭʦʨʦʚʝʜ-

ʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʠ ʧʦʪʦʤʫ ʠʟʫʯʝʥ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʧʦʣʥʦ ʠ ʧʦʜʨʦʙʥʦ. ɿʘʤʝʪʠʤ, ʯʪʦ ʦʥ ʥʝʨʝʜʢʦ ʟʘʪʨʘ-

ʛʠʚʘʝʪʩʷ ʚ ʢʦʥʪʝʢʩʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʦʣʝʝ ʦʙʱʝʡ 

ʧʨʦʙʣʝʤʳ ʢʦʤʧʣʝʢʩʥʦʡ ʜʠʨʠʞʝʨʩʢʦ-ʭʦʨʦʚʦʡ ʧʦʜ-

ʛʦʪʦʚʢʠ ʫʯʠʪʝʣʷ ʤʫʟʳʢʠ (ʨʘʙʦʪʳ ʅ. ɹʫʷʥʦʚʦʡ, ʅ. 

ɺʝʥʝʜʠʢʪʦʚʦʡ, ɺ. ɺʦʣʢʦʚʦʡ, ɾ. ɼʝʙʝʣʦʡ, ɸ. ʂʦ-

ʟʳʨʴ, ɸ. ʂʨʝʯʢʦʚʩʢʦʛʦ, ʊ. ʇʝʨʚʫʰʠʥʦʡ ʠ ʜʨ.). 

ʆʧʨʝʜʝʣʝʥʥʳʤʠ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʦʨʠʝʥʪʠʨʘʤʠ ʚ 

ʠʟʫʯʝʥʠʠ ʠʥʪʝʨʝʩʫʶʱʝʡ ʥʘʩ ʧʨʦʙʣʝʤʳ ʤʦʛʫʪ ʩʣʫ-

ʞʠʪʴ ʪʨʫʜʳ ʧʦ ʚʩʝʦʙʱʝʡ ʧʩʠʭʦʣʦʛʠʠ ʠ ʪʝʦʨʠʠ ʤʦ-

ʪʠʚʘʮʠʠ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ɹ. ɼʦʜʦʥʦʚʘ, 

ɽ. ʀʣʴʠʥʘ, ɺ. ʃʝʦʥʪʴʝʚʘ, ɸ. ʄʘʨʢʦʚʦʡ, ɸ. ʄʘʩʣʦʫ, 

ʃ. ʈʫʙʠʥʰʪʝʡʥʘ ʠ ʜʨ.), ʘ ʪʘʢʞʝ ʧʩʠʭʦʣʦʛʠʠ ʤʫʟʳ-

ʢʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʃ. ɹʦʯʢʘʨʝʚʘ, ɸ. ʂʦʩʪʶʢʘ, 

ɽ. ʅʘʟʘʡʢʠʥʩʢʦʛʦ, ɺ. ʈʘʞʥʠʢʦʚʘ, ʉʪʘʨʯʝʫʩ, ɹ. ʊʝʧ-

ʣʦʚʘ, ɻ. ʗʩʪʨʞʝʤʩʢʦʛʦ ʠ ʜʨ.). 

ʂʘʢ ʦʪʤʝʯʘʶʪ ʩʧʝʮʠʘʣʠʩʪʳ, ʠ ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ 

ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʧʨʘʢʪʠʢʘ, ʦʩʚʦʝʥʠʝ ʭʦʨʤʝʡʩʪʝʨ-

ʩʢʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʦʩʣʝʜʫʶʱʘʷ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ ʨʫʢʦʚʦʜʠʪʝʣʷ ʭʦʨʘ ʦʧʠʨʘʝʪʩʷ ʥʘ ʨʷʜ ʵʥʜʦʛʝʥ-

ʥʳʭ ʤʦʪʠʚʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ 

ʠʤʝʶʪ (ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ɹ. ɼʦʜʦʥʦʚʘ) ʵʩʪʝʪʠʯʝ-

ʩʢʠʡ, ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʡ, ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ, ʧʨʘʢʪʠ-

ʯʝʩʢʠʡ ʠ ʛʣʦʨʠʯʝʩʢʠʡ ʤʦʪʠʚʳ. ʈʘʩʩʤʦʪʨʠʤ ʵʪʠ ʤʦ-

ʪʠʚʳ ʧʦ ʧʦʨʷʜʢʫ. 

ʇʝʨʝʞʠʚʘʥʠʝ ʵʩʪʝʪʠʯʝʩʢʠʭ ʵʤʦʮʠʡ, ʚʳʟʚʘʥ-

ʥʳʭ ʚʦʩʧʨʠʷʪʠʝʤ ʬʦʨʤ ʘʨʪʝʬʘʢʪʦʚ ʠʩʢʫʩʩʪʚʘ ï ʵʪʦ 

ʦʙʱʝʝ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʩʚʦʡʩʪʚʦ ʭʫʜʦʞʝʩʪʚʝʥ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʥʦ ʚʭʦʜʠʪ ʦʙʷʟʘʪʝʣʴʥʳʤ ʢʦʤ-

ʧʦʥʝʥʪʦʤ ʚ ʩʪʨʫʢʪʫʨʫ ʤʫʟʳʢʘʣʴʥʦʩʪʠ. ʊʦʪ ʩʫʙʲʝʢʪ, 

ʢʦʪʦʨʳʡ ʥʝ ʩʧʦʩʦʙʝʥ ʠʩʧʳʪʳʚʘʪʴ ʥʘʩʣʘʞʜʝʥʠʝ ʦʪ 

ʤʫʟʳʢʘʣʴʥʦʡ ʛʘʨʤʦʥʠʠ, ʦʪ ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʤʫʟʳ-

ʢʘʣʴʥʦʛʦ ʨʠʪʤʘ, ʦʪ ʩʦʛʣʘʩʠʷ ʚʩʝʭ ʩʪʦʨʦʥ ʠ ʩʚʦʡʩʪʚ 

ʤʫʟʳʢʘʣʴʥʦ-ʟʚʫʢʦʚʦʡ ʬʦʨʤʳ ʚʨʷʜ ʣʠ ʤʦʞʝʪ ʜʦ-

ʩʪʠʯʴ ʩʫʱʝʩʪʚʝʥʥʳʭ ʫʩʧʝʭʦʚ ʚ ʭʦʨʤʝʡʩʪʝʨʩʢʦʡ ʜʝ-

ʷʪʝʣʴʥʦʩʪʠ, ʜʘʞʝ ʧʨʠ ʥʘʣʠʯʠʠ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ 

ʩʣʫʭʦʚʳʭ ʠ ʛʦʣʦʩʦʚʳʭ ʜʘʥʥʳʭ. ʅʝʜʦʩʪʘʪʦʢ ʵʩʪʝʪʠ-

ʯʝʩʢʦʛʦ ʤʦʪʠʚʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʝʚʦʩʧʦʣʥʠʤʳʤ 

ʠʟʲʷʥʦʤ ʤʦʪʠʚʘʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɺʧʨʦʯʝʤ, ʪʘ-

ʢʦʡ ʥʝʜʦʩʪʘʪʦʢ ʚʩʪʨʝʯʘʝʪʩʷ ʢʨʘʡʥʝ ʨʝʜʢʦ. ʈʝʘʣʴʥʦʡ 

ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʳʡ ʵʩʪʝʪʠ-

ʯʝʩʢʠʡ ʤʦʪʠʚ, ʩʥʠʞʘʶʱʠʡ ʩʪʨʝʤʣʝʥʠʝ ʙʫʜʫʱʝʛʦ 

ʭʦʨʤʝʡʩʪʝʨʘ ʢ ʧʦʣʫʯʝʥʠʶ ʵʬʬʝʢʪʦʚ ʧʨʝʢʨʘʩʥʦʛʦ 

ʟʚʫʯʘʥʠʷ ʭʦʨʦʚʦʛʦ ʘʥʩʘʤʙʣʷ. 

ʆʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ ʤʦʪʠʚʦʚ ʧʦʚʝʜʝʥʠʷ ʭʦʨʤʝʡ-

ʩʪʝʨʘ ʷʚʣʷʝʪʩʷ ʜʦʩʪʠʞʝʥʠʝ ʚʘʞʥʝʡʰʝʡ (ʭʦʪʷ ʠ ʥʝ 

ʝʜʠʥʩʪʚʝʥʥʦʡ) ʮʝʣʠ ʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ, ʘ ʠʤʝʥʥʦ ï ʩʦʟʜʘʥʠʝ ʤʫʟʳʢʘʣʴʥʦ-ʟʚʫʢʦ-

ʚʦʡ ʬʦʨʤʳ ʭʦʨʦʚʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ. ɹ. ɼʦʜʦʥʦʚ 

ʥʘʟʳʚʘʝʪ ʧʦʜʦʙʥʳʡ ʤʦʪʠʚ çʧʨʘʢʪʠʯʝʩʢʠʤè. ʋʯʠʪʳ-

ʚʘʷ ʩʧʝʮʠʬʠʢʫ ʤʫʟʳʢʘʣʴʥʦ-ʠʩʧʦʣʥʠʪʝʣʴʩʢʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ, ʤʳ ʧʦʣʘʛʘʝʤ ʚʦʟʤʦʞʥʳʤ ʦʙʦʟʥʘʯʠʪʴ ʝʛʦ 

ʢʘʢ ʭʫʜʦʞʝʩʪʚʝʥʥʦ-ʪʚʦʨʯʝʩʢʠʡ. ʇʩʠʭʦʣʦʛʠʯʝ-

ʩʢʠʤ ʬʫʥʜʘʤʝʥʪʦʤ ʵʪʦʛʦ ʤʦʪʠʚʘ ʚʳʩʪʫʧʘʝʪ ʧʦʪʨʝʙ-

ʥʦʩʪʴ ʚ ʘʢʪʠʚʥʦʩʪʠ ʤʫʟʳʢʘʣʴʥʦʛʦ ʤʳʰʣʝʥʠʷ, ʪʦ 

ʝʩʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʛʝʥʝʨʠʨʦʚʘʥʠʠ ʣʠʯʥʦʩʪʥʦ-ʥʝʧʦ-

ʚʪʦʨʠʤʳʭ ʯʫʚʩʪʚʝʥʥʳʭ ʦʙʨʘʟʦʚ, ʘʢʪʠʚʠʟʘʮʠʠ ʠʥ-

ʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʚʦʩʧʨʠʷʪʠʷ (ʪʘʢʠʭ ʢʘʢ 

ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʠ ʚʝʨʦʷʪʥʦʩʪʥʦ-ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʝ 

ʜʝʡʩʪʚʠʷ), ʧʦʚʳʰʝʥʠʠ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʦ-

ʟʥʘʥʠʷ. ʇʨʝʜʧʦʩʳʣʢʦʡ ʜʣʷ ʧʦʜʦʙʥʦʡ ʭʫʜʦʞʝ-

ʩʪʚʝʥʥʦ-ʪʚʦʨʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʫʟʳʢʘʥʪʘ-ʠʩʧʦʣ-

ʥʠʪʝʣʷ ʚʳʩʪʫʧʘʝʪ ʥʝʢʠʡ ʘʨʪʝʬʘʢʪ, ʩʫʱʝʩʪʚʫʶʱʠʡ ʚ 

ʚʠʜʝ ʥʦʪʥʦʛʦ ʪʝʢʩʪʘ ʠʣʠ ʧʨʝʜʩʪʘʚʣʷʝʤʦʡ ʟʚʫʢʦʚʦʡ 

ʬʦʨʤʳ. ʇʦʵʪʦʤʫ ʜʝʡʩʪʚʠʷ ʤʫʟʳʢʘʥʪʘ, ʧʦʶʱʝʛʦ ʚ 

ʭʦʨʝ ʠʣʠ ʨʫʢʦʚʦʜʷʱʝʛʦ ʵʪʠʤ ʧʨʦʮʝʩʩʦʤ, ʝʩʪʝ-

ʩʪʚʝʥʥʦ ʬʦʢʫʩʠʨʫʶʪʩʷ ʥʘ ʧʨʦʮʝʩʩʝ ʠ ʨʝʟʫʣʴʪʘʪʝ 

ʟʚʫʢʦʚʦʛʦ ʚʦʧʣʦʱʝʥʠʷ ʠʜʝʘʣʴʥʦʛʦ ʤʫʟʳʢʘʣʴʥʦ-ʠʥ-

ʪʦʥʘʮʠʦʥʥʦʛʦ ʦʙʨʘʟʘ. ʅʝ ʩʣʫʯʘʡʥʦ, ʚ ʢʫʨʩʘʭ ʭʦʨʦ-

ʚʝʜʝʥʠʷ, ʚ ʫʯʝʙʥʠʢʘʭ ʠ ʧʦʩʦʙʠʷʭ ʧʦ ʭʦʨʦʚʦʤʫ ʜʠ-

ʨʠʞʠʨʦʚʘʥʠʶ ʫʜʝʣʷʝʪʩʷ ʪʘʢʦʝ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ 

ʚʦʧʨʦʩʘʤ ʢʦʨʨʝʢʪʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʭʦʨʦʚʦʛʦ ʧʨʦ-

ʠʟʚʝʜʝʥʠʷ, ʧʨʦʙʣʝʤʘʤ ʫʧʨʘʚʣʝʥʠʷ ʭʦʨʦʚʳʤ ʟʚʫʯʘ-

ʥʠʝʤ.  

ʅʝʩʦʤʥʝʥʥʦ, ʯʪʦ ʭʫʜʦʞʝʩʪʚʝʥʥʦ-ʪʚʦʨʯʝʩʢʠʡ 

ʤʦʪʠʚ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʜʣʷ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʭʦʨʤʝʡʩʪʝʨʘ. ʊʦʪ ʩʧʝʮʠʘʣʠʩʪ, ʢʪʦ ʠʩʧʳ-

ʪʳʚʘʝʪ ʧʦʜʣʠʥʥʦʝ ʠ ʛʣʫʙʦʢʦʝ ʥʘʩʣʘʞʜʝʥʠʝ ʦʪ ʙʝʟ-

ʫʧʨʝʯʥʦʛʦ ʟʚʫʢʦʚʦʛʦ ʚʦʧʣʦʱʝʥʠʷ ʰʝʜʝʚʨʦʚ ʭʦʨʦ-

ʚʦʡ ʤʫʟʳʢʠ, ʦʙʣʘʜʘʝʪ ʥʘʠʙʦʣʝʝ ʧʨʦʯʥʦʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʤʦʪʠʚʘʮʠʝʡ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʚʝʩʴʤʘ ʙʦʣʴʰʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʪʚʦʨʯʝʩʢʦʛʦ ʩʦʚʝʨ-

ʰʝʥʩʪʚʦʚʘʥʠʷ.  

ʂʦʤʤʫʥʠʢʘʪʠʚʥʳʡ ʤʦʪʠʚ ʦʙʳʯʥʦ ʙʳʚʘʝʪ ʭʦ-

ʨʦʰʦ ʟʘʤʝʪʝʥ ʚ ʧʦʚʝʜʝʥʠʠ ʭʦʨʤʝʡʩʪʝʨʘ. ʇʨʝʜʩʪʘ-

ʚʠʪʝʣʠ ʵʪʦʡ ʤʫʟʳʢʘʣʴʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ, ʢʘʢ ʧʨʘ-

ʚʠʣʦ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʣʠʯʥʦʩʪʥʦʛʦ ʪʝʤʧʝʨʘʤʝʥʪʘ ʠ 

ʚʦʩʧʠʪʘʥʠʷ, ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʢʦʤʤʫʥʠʢʘʙʝʣʴʥʦ-

ʩʪʴʶ, ʦʙʱʠʪʝʣʴʥʦʩʪʴʶ, ʩʧʦʩʦʙʥʦʩʪʷʤʠ ʢ ʢʦʥʩʦʣʠ-

ʜʘʮʠʠ, ʩʧʣʦʯʝʥʠʶ. ɼʦʚʦʣʴʥʦ ʨʝʜʢʦ ʠʤ ʧʨʠʩʫʱʘ ʟʘ-

ʤʢʥʫʪʦʩʪʴ, ʦʪʩʪʨʘʥʝʥʥʦʩʪʴ, ʙʦʣʝʟʥʝʥʥʘʷ ʟʘʩʪʝʥʯʠ-

ʚʦʩʪʴ. ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʤʦʪʠʚʠʨʦʚʘʥʥʳʡ 

ʭʦʨʤʝʡʩʪʝʨ ʠʩʧʳʪʳʚʘʝʪ ʙʦʣʴʰʦʝ ʫʜʦʚʦʣʴʩʪʚʠʝ ʦʪ 

ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʝʥʠʷ. ʆʥ ʣʶʙʠʪ ʵʪʦ ʟʘʥʷʪʠʝ ʥʝ 

ʪʦʣʴʢʦ ʧʦʪʦʤʫ, ʯʪʦ ʧʦʣʫʯʘʝʪ ʫʜʦʚʦʣʴʩʪʚʠʝ ʦʪ ʧʨʦ-

ʮʝʩʩʘ ʚʦʢʘʣʠʟʘʮʠʠ ʠ ʟʚʫʯʘʥʠʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʛʦʣʦʩʘ 

(ʪʘʢʦʝ ʧʝʨʝʞʠʚʘʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʛʣʘʚʥʳʡ ʵʥʜʦʛʝʥ-

ʥʳʡ ʤʦʪʠʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʝʚ-

ʮʦʚ-ʩʦʣʠʩʪʦʚ), ʥʦ ʪʘʢʞʝ ʠ ʧʦ ʪʦʡ ʧʨʠʯʠʥʝ, ʯʪʦ ʭʦ-

ʨʦʚʦʝ ʤʫʟʠʮʠʨʦʚʘʥʠʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʞʠʪʴ 

ʧʦʟʠʪʠʚʥʳʝ ʵʤʦʮʠʠ ʦʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʜʨʫʛʠʤʠ 

ʣʶʜʴʤʠ, ʧʦʯʫʚʩʪʚʦʚʘʪʴ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʠ ʜʫʭʦʚʥʦʝ 
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ʝʜʠʥʝʥʠʝ ʩ ʥʠʤʠ, ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʩʚʦʶ ʧʦʪʨʝʙʥʦʩʪʴ 

ʚ ʘʬʬʠʣʠʘʮʠʠ. 

ɼʝʷʪʝʣʴʥʦʩʪʠ ʭʦʨʤʝʡʩʪʝʨʘ ʧʨʠʩʫʱ ʪʘʢʞʝ ʛʥʦ-

ʩʪʠʯʝʩʢʠʡ ʤʦʪʠʚ. ʆʥ ʚʳʨʘʞʘʝʪʩʷ ʚ ʫʩʪʦʡʯʠʚʦʤ ʠ 

ʛʣʫʙʦʢʦʤ ʧʦʟʥʘʚʘʪʝʣʴʥʦʤ ʠʥʪʝʨʝʩʝ ʢ ʭʦʨʦʚʦʡ ʤʫ-

ʟʳʢʝ ʠ ʜʠʨʠʞʝʨʩʢʦʤʫ ʪʚʦʨʯʝʩʪʚʫ. ɼʘʥʥʦʝ ʢʘʯʝʩʪʚʦ 

ʤʦʞʝʪ ʠʤʝʪʴ çʧʦʚʝʨʭʥʦʩʪʥʦʝè ʧʨʦʷʚʣʝʥʠʝ ʚ ʚʠʜʝ 

ʠʥʪʝʨʝʩʘ ʢ ʠʥʬʦʨʤʘʮʠʠ ʦ ʭʦʨʦʚʳʭ ʢʦʣʣʝʢʪʠʚʘʭ, ʠʟ-

ʚʝʩʪʥʳʭ ʜʠʨʠʞʝʨʘʭ, ʢʦʥʮʝʨʪʥʳʭ ʧʨʦʛʨʘʤʤʘʭ. ɹʦ-

ʣʝʝ çʛʣʫʙʦʢʠʤʠè ʧʨʠʟʥʘʢʘʤʠ ʛʥʦʩʪʠʯʝʩʢʦʡ ʤʦʪʠʚʘ-

ʮʠʠ ʚʳʩʪʫʧʘʝʪ ʠʥʪʝʨʝʩ ʢ ʠʩʪʦʨʠʠ ʠ ʪʝʦʨʠʠ ʭʦʨʦ-

ʚʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʢ ʦʙʰʠʨʥʦʤʫ ʪʝʟʘʫʨʫʩʫ 

ʧʨʦʠʟʚʝʜʝʥʠʡ ʜʣʷ ʭʦʨʘ, ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʠʟʫʯʝ-

ʥʠʶ ʤʘʣʦ ʠʟʚʝʩʪʥʳʭ ʩʪʘʨʠʥʥʳʭ ʠʣʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʦʧʫʩʦʚ.  

ʂ ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʭ ʤʦʪʠʚʦʚ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʭʦʨʤʝʡʩʪʝʨʘ ʤʳ ʦʪʥʦʩʠʤ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ 

ʛʣʦʨʠʯʝʩʢʠʡ ʤʦʪʠʚ (ʦʪ ʣʘʪʠʥʩʢʦʛʦ ʩʣʦʚʘ gloria ï

ʩʣʘʚʘ), ʪʦ ʝʩʪʴ ï ʩʪʨʝʤʣʝʥʠʝ ʢ ʩʣʘʚʝ, ʧʦʯʝʪʫ, ʠʟʚʝʩʪ-

ʥʦʩʪʠ. ɼʘʥʥʳʡ ʤʦʪʠʚ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʛʣʫʙʦʢʦʡ ʧʦ-

ʪʨʝʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʢ ʩʦʮʠʘʣʠʟʘʮʠʠ, ʦʙʨʝʪʝʥʠʠ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʙʱʝʩʪʚʝʥʥʦʡ ʨʦʣʠ. ʇʦʵʪʦʤʫ ʤʳ ʦʪ-

ʥʦʩʠʤ ʝʛʦ ʢ ʵʥʜʦʛʝʥʥʳʤ ʤʦʪʠʚʘʤ, ʭʦʪʷ ʚʥʝʰʥʠʝ ʦʙ-

ʩʪʦʷʪʝʣʴʩʪʚʘ ʤʦʛʫʪ ʧʨʝʚʨʘʱʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʢʘ-

ʯʝʩʪʚʦ ʘʨʪʠʩʪʠʯʝʩʢʦʛʦ ʯʝʩʪʦʣʶʙʠʷ ʚ ʫʨʦʜʣʠʚʦʝ 

ʪʱʝʩʣʘʚʠʝ, ʯʨʝʚʘʪʦʝ ʦʪʩʫʪʩʪʚʠʝʤ ʩʘʤʦʢʨʠʪʠʢʠ, ʙʦ-

ʣʝʟʥʝʥʥʦʡ ʞʘʞʜʦʡ ʧʦʢʣʦʥʝʥʠʷ ʠ ʪ. ʜ. ʆʙʳʯʥʦ ʭʦ-

ʨʦʰʦ ʚʦʩʧʠʪʘʥʥʳʝ ʤʫʟʳʢʘʥʪʳ ʩʢʨʳʚʘʶʪ ʧʨʦʷʚʣʝ-

ʥʠʷ ʛʣʦʨʠʯʝʩʢʦʛʦ ʤʦʪʠʚʘ, ʥʦ ʦʥ ʠʥʦʛʜʘ ʧʨʦʷʚʣʷʝʪ 

ʩʝʙʷ ʜʦʚʦʣʴʥʦ ʷʚʩʪʚʝʥʥʦ, ʩʢʘʞʝʤ, ʚ ʘʤʙʠʮʠʦʥʥʳʭ 

ʤʫʟʳʢʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤʘʭ, ʢʦʥʮʝʨʪʥʳʭ ʧʨʦʝʢʪʘʭ, 

ʧʨʠʪʷʟʘʥʠʷʭ ʥʘ ʧʦʙʝʜʳ ʚ ʢʦʥʢʫʨʩʘʭ, ʟʘʙʦʪʝ ʦ ʧʦʣʫ-

ʯʝʥʠʠ ʦʬʠʮʠʘʣʴʥʳʭ ʧʦʦʱʨʝʥʠʡ, ʭʚʘʣʝʙʥʳʭ ʦʪʟʳ-

ʚʦʚ ʧʨʝʩʩʳ, ʧʦʯʝʪʥʳʭ ʟʚʘʥʠʡ ʠ ʪ. ʜ. ʈʘʟʫʤʝʝʪʩʷ, 

ʛʣʦʨʠʯʝʩʢʠʡ ʤʦʪʠʚ ʧʦʚʝʜʝʥʠʷ ʭʦʨʤʝʡʩʪʝʨʘ ʥʝ ʦʪ-

ʥʦʩʠʪʩʷ ʢ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʜʣʷ ʜʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ. ʆʜʥʘʢʦ ʦʥ ʚ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʪʚʦʨʯʝʩʢʠʭ ʧʨʦʬʝʩʩʠʡ.  

ɺʩʝ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʤʦʪʠʚʳ ʥʝʟʘʤʝʪʥʦ ʟʘʨʦʞ-

ʜʘʶʪʩʷ ʠ ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʦʥʪʦʛʝʥʝʟʘ ʣʠʯʥʦ-

ʩʪʠ. ʈʝʞʠʤ ʠʭ ʛʝʥʝʟʠʩʘ ʠ ʨʘʟʚʠʪʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʯʝ-

ʣʦʚʝʢʘ ʫʥʠʢʘʣʝʥ. ʋʥʠʢʘʣʴʥʘ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦ-ʢʘʯʝ-

ʩʪʚʝʥʥʘʷ çʢʦʥʬʠʛʫʨʘʮʠʷè ʤʦʪʠʚʦʚ ʣʠʯʥʦʩʪʠ, 

ʢʦʪʦʨʘʷ ʦʙʥʘʨʫʞʠʚʘʝʪ ʩʝʙʷ ʪʦʣʴʢʦ ʚ ʩʘʤʦʡ ʤʫʟʳ-

ʢʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʩʣʫʰʘʪʝʣʴʩʢʦʡ, ʜʠʨʠʞʝʨ-

ʩʢʦʡ, ʢʦʤʧʦʟʠʪʦʨʩʢʦʡ). ɺ ʦʯʝʥʴ ʛʨʫʙʦʤ ʧʨʠʙʣʠʞʝ-

ʥʠʠ ʤʦʪʠʚʘʮʠʶ ʜʝʷʪʝʣʴʥʦʩʪʠ ʭʦʨʤʝʡʩʪʝʨʘ ʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ ʢʦʤʧʣʝʢʩ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʧʷʪʠ ʦʭʘ-

ʨʘʢʪʝʨʠʟʦʚʘʥʥʳʭ ʚʳʰʝ ʤʦʪʠʚʦʚ, ʛʜʝ ʢʘʞʜʳʡ ʠʟ ʥʠʭ 

ʠʤʝʝʪ ʩʚʦʡ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʠʥʜʝʢʩ. ɽʩʣʠ ʚʳʨʘʟʠʪʴ 

ʩʠʣʫ ʢʘʞʜʦʛʦ ʤʦʪʠʚʘ ʫʩʣʦʚʥʦʡ ʰʢʘʣʦʡ, ʩʦʩʪʦʷʱʝʡ 

ʠʟ ʧʷʪʠ ʟʥʘʯʝʥʠʡ (ʦʪ 1 ʜʦ 5), ʪʦ ʧʦʣʠʤʦʪʠʚʘʮʠʶ 

ʢʦʥʢʨʝʪʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ (ʥʘ ʤʦʤʝʥʪ ʧʨʦʚʝʜʝʥʠʷ 

ʪʝʩʪʘ) ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʧʨʝʜʩʪʘʚʠʪʴ, ʢ ʧʨʠʤʝʨʫ, ʩʣʝ-

ʜʫʶʱʝʡ ʬʦʨʤʫʣʦʡ: ʕ4+ʇ3+ʍ5+ʂ2+ɻ1. ɼʘʥʥʘʷ 

ʬʦʨʤʫʣʘ ʚʳʨʘʞʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʭʦʨʤʝʡʩʪʝʨʘ ʚ ʥʘʠʙʦʣʴʰʝʡ ʤʝʨʝ 

ʦʙʫʩʣʦʚʣʝʥʘ ʩʪʨʝʤʣʝʥʠʝʤ ʢ ʵʩʪʝʪʠʯʝʩʢʦʤʫ ʧʝʨʝʞʠ-

ʚʘʥʠʶ ʠ ʟʘʙʦʪʦʡ ʦ ʭʫʜʦʞʝʩʪʚʝʥʥʦʤ ʨʝʟʫʣʴʪʘʪʝ ʜʝʡ-

ʩʪʚʠʡ, ʥʦ ʚ ʥʘʠʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʦʥʘ ʤʦʪʠʚʠʨʦʚʘʥʘ 

ʞʝʣʘʥʠʝʤ ʩʣʘʚʳ ʠʣʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝʤ ʧʦʪʨʝʙʥʦʩʪʠ 

ʚ ʯʝʣʦʚʝʯʝʩʢʦʤ ʦʙʱʝʥʠʠ.  

ʈʘʟʫʤʝʝʪʩʷ, ʪʘʢʦʡ ʩʧʦʩʦʙ ʦʪʨʘʞʝʥʠʷ ʤʦʪʠʚʘ-

ʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚʝʩʴʤʘ ʧʨʠʙʣʠʟʠʪʝʣʝʥ. ɽʛʦ 

ʮʝʥʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʦʙʲʝʢʪʠʚʥʦ, 

ʪʦʯʥʦ ʠ ʧʦʣʥʦ ʚʦʟʤʦʞʥʦ ʚʳʷʚʣʷʪʴ ʤʦʪʠʚʘʮʠʶ ʯʝ-

ʣʦʚʝʢʘ. ʇʩʠʭʦʣʦʛʠ ʨʘʟʨʘʙʦʪʘʣʠ ʤʥʦʞʝʩʪʚʦ ʤʝʪʦʜʠʢ 

ʜʠʘʛʥʦʩʪʠʢʠ ʤʦʪʠʚʘʮʠʠ ʧʦʚʝʜʝʥʠʷ ʯʝʣʦʚʝʢʘ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʤʦʪʠʚʘʮʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ. (ɿʘʤʝʪʠʤ, ʢ ʩʦʞʘʣʝʥʠʶ, ʯʪʦ ʥʘʤ ʧʦʢʘ ʥʝ ʧʨʠ-

ʭʦʜʠʣʦʩʴ ʚʩʪʨʝʯʘʪʴʩʷ ʩ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʥʘʫʯ-

ʥʳʤ ʤʝʪʦʜʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʪʠʚʘʮʠʠ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʤʫʟʳʢʘʥʪʘ). ʆʜʥʘʢʦ ʚʩʝ ʤʝʪʦʜʠʢʠ ʪʘʢʦʛʦ ʨʦʜʘ 

ʧʦʩʪʨʦʝʥʳ ʥʘ ʩʣʦʞʥʦ ʦʧʦʩʨʝʜʦʚʘʥʥʦʡ ʠʥʜʠʢʘʮʠʠ 

ʤʦʪʠʚʦʚ.  

ʇʦ ʘʚʪʦʨʠʪʝʪʥʦʤʫ ʩʚʠʜʝʪʝʣʴʩʪʚʫ ʀʣʴʠʥʘ, ʵʢʩ-

ʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʤʦʪʠʚʦʚ ʩʪʨʘʜʘʝʪ ʙʝʩʩʠ-

ʩʪʝʤʥʦʩʪʴʶ: çʊʘʢ, ʚ ʧʨʠʚʦʜʠʤʦʤ ʈ. ʉ. ʅʝʤʦʚʳʤ 

(1987) ʜʣʠʥʥʦʤ (ʠʟ 26 ʧʫʥʢʪʦʚ) ʩʧʠʩʢʝ ʠʥʜʠʢʘʪʦ-

ʨʦʚ, ʦʧʦʩʨʝʜʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʢʨʠʪʝʨʠʝʚ, ʩ ʧʦʤʦ-

ʱʴʶ ʢʦʪʦʨʳʭ ʚʳʥʦʩʷʪʩʷ ʩʫʞʜʝʥʠʷ ʦ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʤʦʪʠʚʘʮʠʠ, 

ʤʦʞʥʦ ʥʘʡʪʠ ʢʘʢ ʧʦʢʘʟʘʪʝʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʧʦ-

ʚʝʜʝʥʠʝ ʯʝʣʦʚʝʢʘ (ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʧʦʚʝʜʝʥʠʝʤ ʜʨʫ-

ʛʠʭ ʚ ʩʤʦʜʝʣʠʨʦʚʘʥʥʦʡ ʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʠʪʫʘʮʠʠ, 

ʩʘʤʦʥʘʙʣʶʜʝʥʠʝ, ʜʠʥʘʤʠʢʘ ʧʦʚʝʜʝʥʠʷ ʦʪʜʝʣʴʥʦʛʦ 

ʯʝʣʦʚʝʢʘ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ, ʩʚʦʙʦʜ-

ʥʳʡ ʚʳʙʦʨ ʘʢʪʠʚʥʦʩʪʠ ʚ ʣʘʙʦʨʘʪʦʨʥʦʡ ʩʠʪʫʘʮʠʠ), 

ʪʘʢ ʠ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

(ʧʨʦʜʫʢʪʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʚʳʧʦʣʥʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ) ʠ ʚʨʝʤʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ 

(ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʦʝ ʯʝʣʦʚʝʢ ʨʝʘʣʴʥʦ ʧʦ-

ʩʚʷʱʘʝʪ ʠ ʢʦʪʦʨʦʝ ʞʝʣʘʣ ʙʳ ʧʦʩʚʷʪʠʪʴ ʦʧʨʝʜʝʣʝʥ-

ʥʦʡ ʘʢʪʠʚʥʦʩʪʠ; ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʦʝ ʯʝʣʦ-

ʚʝʢ ʪʨʘʪʠʪ ʥʘ ʨʘʟʛʦʚʦʨʳ, ʥʘ ʦʙʩʫʞʜʝʥʠʝ ʦʧʨʝʜʝʣʝʥ-

ʥʳʭ ʪʝʤ). ɺʩʝ ʵʪʦ ʤʦʞʝʪ ʜʘʪʴ ʦʩʥʦʚʘʥʠʝ ʜʣʷ 

ʩʫʞʜʝʥʠʷ ʦʙ ʠʥʪʝʨʝʩʘʭ ʩʫʙʲʝʢʪʘ, ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ 

ʝʛʦ ʣʠʯʥʦʩʪʠ, ʘ ʦʮʝʥʢʘ ʝʛʦ ʥʘʩʪʦʡʯʠʚʦʩʪʠ ï ʦ ʩʠʣʝ 

ʤʦʪʠʚʘé ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʙʳ ʧʦʟ-

ʚʦʣʷʣʠ ʧʨʦʩʣʝʜʠʪʴ ʚʝʩʴ ʧʨʦʮʝʩʩ ʧʦʩʪʨʦʝʥʠʷ ʤʦ-

ʪʠʚʘ, ʚʳʷʚʠʪʴ ʝʛʦ ʩʫʱʝʩʪʚʝʥʥʳʝ ʤʦʤʝʥʪʳ ʠ ʪʝʤ ʩʘ-

ʤʳʤ ï ʩʪʨʫʢʪʫʨʫ ʤʦʪʠʚʘ ʢʦʥʢʨʝʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʠʣʠ 

ʧʦʩʪʫʧʢʘ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪè [3].  

ʇʨʠʚʝʜʝʥʥʳʝ ʩʣʦʚʘ ʥʝ ʜʦʣʞʥʳ ʥʘʩ ʦʙʝʩʢʫʨʘ-

ʞʠʚʘʪʴ ʚ ʜʝʣʝ ʠʟʫʯʝʥʠʷ ʤʦʪʠʚʘʮʠʠ ʤʫʟʳʢʘʥʪʦʚ-

ʭʦʨʤʝʡʩʪʝʨʦʚ. ʅʘʟʚʘʥʥʳʝ ʀʣʴʠʥʳʤ ʪʠʧʳ ʠʥʜʠʢʘ-

ʪʦʨʦʚ ʜʘʶʪ ʜʦʩʪʘʪʦʯʥʦ ʷʩʥʳʝ ʦʨʠʝʥʪʠʨʳ ʚ ʧʦʩʪʨʦ-

ʝʥʠʠ ʩʧʝʮʠʘʣʴʥʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʠʢ. ʆʜ-

ʥʘʢʦ ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʨʝʙʫʝʪ ʦʪʜʝʣʴ-

ʥʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ. 

ʀʪʘʢ, ʤʳ ʧʨʠʰʣʠ ʢ ʩʣʝʜʫʶʱʠʤ ʚʳʚʦʜʘʤ: 

1. ʄʦʪʠʚʘʮʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʭʦʨʤʝʡʩʪʝʨʘ ï ʘʢ-

ʪʫʘʣʴʥʘʷ ʚ ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʠ ʧʨʘʢʪʠʯʝʩʢʦʤ ʩʤʳʩʣʘʭ, 

ʥʦ ʧʨʠ ʵʪʦʤ ʚʝʩʴʤʘ ʤʘʣʦ ʠʟʫʯʝʥʥʘʷ ʧʨʦʙʣʝʤʘ.  

2. ɽʝ ʨʝʰʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʧʨʠʚʣʝʯʝʥʠʷ 

ʧʦʣʦʞʝʥʠʡ ʧʩʠʭʦʣʦʛʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʙʝʟ ʦʙʨʘʱʝ-

ʥʠʷ ʢ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʪʠʧʦʣʦʛʠʷʤ ʤʦʪʠʚʦʚ ʠ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘʣʴʥʳʤ ʤʝʪʦʜʘʤ ʠʭ ʚʳʷʚʣʝʥʠʷ. 

3. ɺ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʡ ʤʦʜʝʣʠ ʧʦʣʠʤʦʪʠʚʘʮʠʠ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʭʦʨʤʝʡʩʪʝʨʘ ʧʨʠʥʷʪ ʢʦʤʧʣʝʢʩ, ʚʢʣʶ-

ʯʘʶʱʠʡ ʚ ʩʝʙʷ ʵʩʪʝʪʠʯʝʩʢʠʡ, ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʡ, 

ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ, ʧʨʘʢʪʠʯʝʩʢʠʡ ʠ ʛʣʦʨʠʯʝʩʢʠʡ ʤʦ-

ʪʠʚʳ.  
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4. ɼʘʣʴʥʝʡʰʝʝ ʧʨʦʜʚʠʞʝʥʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ 
ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʧʨʝʜʧʦʣʘʛʘʝʪ ʫʩʪʘʥʦʚʣʝʥʠʝ ʜʠʘ-

ʛʥʦʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ ʠ ʢʨʠʪʝʨʠʝʚ, ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʙʫʜʝʪ ʜʝʣʘʪʴ ʚʳʚʦʜʳ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʪʠʚʘʮʠʠ ʭʦʨ-

ʤʝʡʩʪʝʨʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  
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ɸʅʅʆʊɸʎʀʗ 

ʄʝʪʦʜʘʤʠ ʠʟʤʝʨʝʥʠʷ ʠʤʧʫʣʴʩʥʦʡ ʘʤʧʣʠʪʫʜʥʦ-ʤʦʜʫʣʠʨʦʚʘʥʥʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʭʣʦʨʦʬʠʣʣʘ ʣʠʩʪʴʝʚ 

ʠʩʩʣʝʜʦʚʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʜʚʫʭ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʚʠʜʦʚ ʂʦʣʴʩʢʦʡ ʩʫʙʘʨʢ-

ʪʠʢʠ Populus tremula ʠ Betula pendula. ʆʙʥʘʨʫʞʝʥʳ ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʚʟʘʠʤʦʚʣʠʷʥʠʷ ʩʦʩʝʜʥʠʭ ʜʝʨʝʚʴʝʚ ʨʘʟ-

ʥʦʛʦ ʚʠʜʘ ʧʨʠ ʨʝʟʢʠʭ ʠʟʤʝʥʝʥʠʷʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʢʦʪʦʨʳʡ ʚʳʨʘʞʘʣʩʷ ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʩʠʥʭʨʦ-

ʥʠʟʘʮʠʠ ʠʭ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ. ʇʝʨʝʭʦʜʳ ʚ ʩʠʥʭʨʦʥʥʳʡ ʠʣʠ ʭʘʦʪʠʯʝʩʢʠʡ ʨʝʞʠʤʳ ʬʦʪʦʩʠʥʪʝʟʘ 

ʢʨʦʥʳ, ʚʝʨʦʷʪʥʦ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʦʧʪʠʤʘʣʴʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚʠʜʘ.  

ABSTRACT 

The photosynthetic capacity seasonal dynamics features for arboreal trees Populus tremula ʠ Betula pendula 

in Kola Subarctic were studied in terms of long-term foliage PAM (Pulse Amplitude Modulated) chlorophyll flu-

orescence measurements. The distant mutual influence of the crone foliage between the different species trees 

were found during the sharp environmental changes. The influence was appeared as transition to synchronous 

chlorophyll fluorescence regime. The transitions to either chaotic or synchronous photosynthesis patterns seem-

ingly promote the optimal realization of adaptive potential of the species.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʣʦʙʘʣʴʥʳʝ ʙʠʦʩʬʝʨʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʬʦʪʦʩʠʥʪʝʟ, ʠʤʧʫʣʴʩʥʘʷ ʬʣʫʦʨʝʩʮʝʥʮʠʷ ʭʣʦ-

ʨʦʬʠʣʣʘ, ʩʫʙʘʨʢʪʠʢʘ, ʩʠʥʭʨʦʥʥʦʩʪʴ  

Keywords: global biosphere changes, photosynthesis, chlorophyll PAM fluorescence, Subarctic, synchro-

nicity  

 

ɺʚʝʜʝʥʠʝ. ʇʨʦʚʦʜʠʤʳʝ ʥʘʤʠ ʤʦʥʠʪʦʨʠʥʛʦʚʳʝ 

ʥʘʙʣʶʜʝʥʠʷ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʘʟ-

ʥʳʭ ʙʦʨʝʘʣʴʥʳʭ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʚʠʜʦʚ ʚ ʫʩʣʦʚʠʷʭ 

ʂʦʣʴʩʢʦʡ ʩʫʙʘʨʢʪʠʢʠ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʧʦʩʣʝʜ-

ʥʠʭ ʣʝʪ ʧʦʟʚʦʣʠʣʠ ʫʩʪʘʥʦʚʠʪʴ ʮʝʣʳʡ ʨʷʜ ʥʝʦʙʳʯ-

ʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʨʘʩʪʝʥʠʡ ʥʘ ʨʝʛʠʦ-

ʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ 

ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʞʠʚʳʭ ʩʠʩʪʝʤ [1]. ɼʣʷ 

ʚʳʷʚʣʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʙʠʦʩʬʝʨʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ 

ʛʣʦʙʘʣʴʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʜʣʷ ʫʩʪʦʡ-

ʯʠʚʦʩʪʠ ʥʘʟʝʤʥʳʭ ʵʢʦʩʠʩʪʝʤ ʥʝʦʙʭʦʜʠʤʳ ʤʦʥʠʪʦ-

ʨʠʥʛʦʚʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʠʭ ʩʦʩʪʦʷʥʠʝʤ. ɾʝʣʘʪʝʣʝʥ 

ʘʥʘʣʠʟ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʩʣʘʙʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʚʷ-

ʟʝʡ ʤʝʞʜʫ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʠʭ ʧʦʜʩʠʩʪʝʤʘʤʠ ʠʣʠ 

ʦʨʛʘʥʠʟʤʘʤʠ, ʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ 

ʠʟʤʝʥʝʥʠʷʤ ʩʨʝʜʳ. ʅʘʤʠ ʙʳʣʠ ʠʟʫʯʝʥʳ ʢʦʦʧʝʨʘ-

ʪʠʚʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʟʥʳʭ ʘʩʩʠʤʠʣʷʮʠʦʥʥʳʭ 

ʦʨʛʘʥʦʚ ʦʨʛʘʥʠʟʤʘ, ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʨʘʟʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʦʜʥʦʛʦ ʚʠʜʘ ʠ ʤʝʞʚʠʜʦ-

ʚʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ [2, 3]. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʟ-

ʤʦʞʥʳʭ ʚʟʘʠʤʥʳʭ ʚʣʠʷʥʠʡ ʦʜʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʦʨʛʘʥʠʟʤʘ ʥʘ ʜʨʫʛʦʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʥʜʠʢʘʪʦʨʥʳʝ, 

ʙʣʠʟʢʦ ʨʘʩʪʫʱʠʝ ʣʠʩʪʦʧʘʜʥʳʝ ʜʝʨʝʚʴʷ ʨʘʟʥʳʭ ʚʠ-

ʜʦʚ, ʦʩʫʱʝʩʪʚʣʷʷ ʧʘʨʘʣʣʝʣʴʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʠʭ ʬʦ-

ʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʝʛʝʪʘ-

ʮʠʦʥʥʦʛʦ ʩʝʟʦʥʘ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝ-

ʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ 

ʩʣʘʙʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʩʪʘʨʦʚʦʟʨʘʩʪʥʳʭ ʜʝ-

ʨʝʚʴʝʚ ʙʝʨʝʟʳ ʠ ʦʩʠʥʳ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʦʜʠʥʘ-

ʢʦʚʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʣʝʩʦʧʘʨʢʦʚʦʡ ʟʦʥʳ 

ʧʨʝʜʛʦʨʴʷ ʍʠʙʠʥ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 5-6 ʤ ʦʜʥʦ ʦʪ ʜʨʫ-

ʛʦʛʦ ʩ ʯʘʩʪʠʯʥʦ ʧʝʨʝʩʝʢʘʶʱʠʤʠʩʷ ʧʨʦʝʢʮʠʷʤʠ 

ʢʨʦʥ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɼʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠ ʠʥʜʠʢʘʪʦʨʥʳʝ ʣʠʩʪʦʧʘʜʥʳʝ ʘʙʦʨʠʛʝʥ-

ʥʳʝ ʣʝʩʦʦʙʨʘʟʫʶʱʠʝ ʚʠʜʳ: ʨʘʩʪʝʥʠʷ ʦʩʠʥʳ Popu-

lus tremula L., ʙʝʨʸʟʳ Betula pendula Roth. ʌʠʟʠʦʣʦ-

ʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ 

ʣʠʩʪʴʝʚ ʦʧʨʝʜʝʣʷʣʠ, ʠʟʤʝʨʷʷ ʠʭ ʩʦʙʩʪʚʝʥʥʫʶ ʠʣʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦ ʘʢʪʠʚʠʨʦʚʘʥʥʫʶ ʩʚʝʪʦʜʠʦʜʘʤʠ ʠʤ-

ʧʫʣʴʩʥʦ-ʤʦʜʫʣʠʨʦʚʘʥʥʫʶ ʬʣʫʦʨʝʩʮʝʥʮʠʶ. ɸʥʘʣʠ-
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ʟʠʨʦʚʘʣʠ ʝʸ ʜʦʣʶ Y(II), ʢʦʥʪʨʦʣʠʨʫʝʤʫʶ ʬʦʪʦʩʠ-

ʩʪʝʤʦʡ II  (ʌʉ II). Y(II ) = Fvô/Fmô, ʛʜʝ Fvô = Fmô ï 

Foô ï ʧʝʨʝʤʝʥʥʘʷ, Foô ï ʤʠʥʠʤʘʣʴʥʘʷ, Fmô ï ʤʘʢʩʠ-

ʤʘʣʴʥʘʷ ʬʣʫʦʨʝʩʮʝʥʮʠʷ ʚ ʫʩʣʦʚʠʷʭ ʘʢʪʠʚʠʨʫʶʱʝʛʦ 

ʦʩʚʝʱʝʥʠʷ. Y(II) ʦʪʨʘʞʘʝʪ ʜʦʣʶ ʵʥʝʨʛʠʠ ʚʦʟʙʫʞ-

ʜʸʥʥʳʭ ʨʝʘʢʮʠʦʥʥʳʭ ʮʝʥʪʨʦʚ, ʨʘʩʭʦʜʦʚʘʥʥʫʶ ʥʘ 

ʬʦʪʦʭʠʤʠʯʝʩʢʫʶ ʢʦʥʚʝʨʩʠʶ, ʢʦʪʦʨʘʷ ʙʣʠʟʢʘ ʢ 

ʩʨʝʜʥʝʤʫ ʢʚʘʥʪʦʚʦʤʫ ʚʳʭʦʜʫ ʬʦʪʦʩʠʥʪʝʟʘ ʠ ʟʘʚʠ-

ʩʠʪ ʦʪ ʩʚʝʪʦʚʳʭ ʫʩʣʦʚʠʡ. ʀʩʧʦʣʴʟʦʚʘʣʠ ʪʘʢʞʝ ʥʦʨ-

ʤʠʨʦʚʘʥʥʫʶ ʧʝʨʝʤʝʥʥʫʶ ʬʣʫʦʨʝʩʮʝʥʮʠʶ Fv/Fm, 

ʢʦʛʜʘ ʧʝʨʝʤʝʥʥʫʶ ʠ ʤʘʢʩʠʤʘʣʴʥʫʶ ʵʤʠʩʩʠʠ ʠʟʤʝ-

ʨʷʣʠ ʚʝʯʝʨʦʤ ʧʦʩʣʝ ʪʝʤʥʦʚʦʡ ʘʜʘʧʪʘʮʠʠ [4].  

ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʬʣʫʦʨʠʤʝʪʨʦʤ PAM-

2100, çWALZ, Effetrichè, ʌʈɻ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯ-

ʥʠʢʘ ʘʢʪʠʚʠʨʫʶʱʝʛʦ ʩʚʝʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʚʝʪʦ-

ʜʠʦʜ, ʠʟʣʫʯʘʶʱʠʡ ʠʤʧʫʣʴʩʳ ʩʚʝʪʘ: ɚ = 655 ʥʤ, ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʴʶ 3000 ʤʢE/ʤ2 ʩ-1, ʜʣʠʪʝʣʴʥʦʩʪʴʶ 800 

ʤʩ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʟʤʝʨʷʶʱʝʛʦ ʠʤʧʫʣʴʩʥʦʛʦ 

ʩʚʝʪʘ ʯʘʩʪʦʪʦʡ 0,6 ʢɻʮ ʠʣʠ 20 ʢɻʮ ʥʝ ʧʨʝʚʳʰʘʣʘ 5 

ʤʢE/ʤ2 ʩ-1. ʅʝʠʥʚʘʟʠʚʥʦʩʪʴ ʤʝʪʦʜʘ ʦʙʝʩʧʝʯʠʚʘʣʘ 

ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ ʦ ʪʝʢʫʱʝʤ ʩʦʩʪʦʷʥʠʠ ʌʉɸ ʦʜ-

ʥʠʭ ʠ ʪʝʭ ʞʝ ʣʠʩʪʦʚʳʭ ʧʣʘʩʪʠʥʦʢ ʚʧʣʦʪʴ ʜʦ ʠʭ ʦʧʘ-

ʜʝʥʠʷ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʍʦʪʷ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʩʚʝʪʦʩʦʙʠʨʘʶʱʠʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʨʝʘʢʮʠʦʥ-

ʥʳʭ ʮʝʥʪʨʦʚ ʌʉɸ ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ 

ʵʥʝʨʛʠʠ ʩʚʝʪʘ ʚʳʩʦʢʘ, ʝʸ ʥʝʙʦʣʴʰʘʷ ʯʘʩʪʴ ʚʳʩʚʝʯʠ-

ʚʘʝʪʩʷ ʚ ʢʨʘʩʥʦʡ ʦʙʣʘʩʪʠ ʩʧʝʢʪʨʘ ʚ ʚʠʜʝ ʬʣʫʦʨʝʩ-

ʮʝʥʮʠʠ ʠʣʠ ʟʘʤʝʜʣʝʥʥʦʡ ʣʶʤʠʥʝʩʮʝʥʮʠʠ. ʇʝʨʝ-

ʤʝʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʭʣʦʨʦʬʠʣʣ-

ʩʦʜʝʨʞʘʱʠʭ ʩʪʨʫʢʪʫʨ ʤʠʥʠʤʘʣʴʥʘ ʧʨʠ ʧʦʣʥʦʩʪʴʶ 

ʦʪʢʨʳʪʳʭ ʨʝʘʢʮʠʦʥʥʳʭ ʮʝʥʪʨʘʭ ʠ ʤʘʢʩʠʤʘʣʴʥʘ ʧʨʠ 

ʟʘʢʨʳʪʳʭ. ʆʥʘ ʟʘʚʠʩʠʪ ʦʪ ʩʚʝʪʦʚʳʭ ʫʩʣʦʚʠʡ ʠ ʜʨʫ-

ʛʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʘ ʪʘʢʞʝ ʦʪ ʬʠʟʠʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʌʉɸ. ʈʘʩʪʝʥʠʷ ʠʤʝʶʪ ʤʦʜʫʣʴ-

ʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʣʠʩʪʦʚʳʝ ʧʣʘʩʪʠʥʢʠ ʜʝʨʝʚʘ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʘʚʪʦʥʦʤʥʳʝ ʦʨ-

ʛʘʥʳ, ʣʦʢʘʣʠʟʦʚʘʥʥʳʝ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʢʨʦʥʳ, ʦʥʠ 

ʥʘʭʦʜʷʪʩʷ ʚ ʨʘʟʥʳʭ ʩʚʝʪʦʚʳʭ, ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʠ ʬʠ-

ʟʠʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʇʦʵʪʦʤʫ ʧʝʨʝʤʝʥʥʘʷ ʬʣʫ-

ʦʨʝʩʮʝʥʮʠʷ ʨʘʟʥʳʭ ʣʠʩʪʴʝʚ ʢʨʦʥʳ ʤʦʞʝʪ ʩʠʣʴʥʦ 

ʚʘʨʴʠʨʦʚʘʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʧʦʣʦʞʝʥʠʷ, ʯʪʦ ʠ 

ʥʘʙʣʶʜʘʣʠ ʚ ʠʶʣʝ 2016. ɺ ʵʪʦ ʚʨʝʤʷ ʚʘʨʠʘʙʝʣʴ-

ʥʦʩʪʴ ʧʘʨʘʤʝʪʨʘ Fv/Fm ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʣʠʩʪʴʷʤʠ 

ʜʝʨʝʚʴʝʚ ʨʘʟʥʦʛʦ ʚʠʜʘ ʙʳʣʘ ʝʱʝ ʙʦʣʝʝ ʚʳʩʦʢʘ, ʨʠʩ. 

1. ʅʘ ʤʘʪʨʠʯʥʦʤ ʨʠʩʫʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʝʞʝʜʥʝʚʥʳʭ ʠʟʤʝʨʝʥʠʡ ʪʨʝʭ ʩʣʫʯʘʡʥʦ ʚʳʙʨʘʥʥʳʭ 

ʨʘʟʥʳʭ ʣʠʩʪʴʝʚ ʦʩʠʥʳ ʠ ʪʨʝʭ ʣʠʩʪʴʝʚ ʙʝʨʝʟʳ ʚ 

ʠʶʣʝ. ʇʘʨʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʧʘʨʘʤʝʪʨʘ ʤʝʞʜʫ ʨʘʟ-

ʥr ʤʠ ʣʠʩʪʴʷʤʠ ʦʪʜʝʣʴʥʳʭ ʢʨʦʥ ʥʠʟʢʘ. ʉʚʷʟʴ ʤʝʞʜʫ 

ʧʝʨʝʢʨʝʩʪʥʳʤʠ ʧʘʨʘʤʠ ʣʠʩʪʴʝʚ ʦʩʠʥʳ ʠ ʙʝʨʝʟʳ ʝʱʝ 

ʙʦʣʝʝ ʥʠʟʢʘ, ʪʘʢ ʯʪʦ ʠʟʤʝʨʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʝʜ-

ʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʠʣʴʥʦ ʨʘʟʙʨʦʩʘʥʥʳʝ ʩʢʦʧʣʝʥʠʷ ʪʦ-

ʯʝʢ. 

ʄʝʞʜʫ ʪʝʤ ʠʶʥʴʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʧʦʢʘʟʘʣʠ ʚʳ-

ʩʦʢʫʶ ʧʘʨʥʫʶ ʢʦʨʨʝʣʷʮʠʶ ʧʝʨʝʤʝʥʥʦʡ ʬʣʫʦʨʝʩ-

ʮʝʥʮʠʠ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʣʠʩʪʴʷʤʠ ʢʨʦʥʳ ʨʘʩʪʝʥʠʷ 

ʦʩʠʥʳ ʠ ʙʝʨʝʟʳ, ʪʘʢ ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ 

ʜʣʷ ʚʩʝʭ ʠʟʤʝʨʝʥʥʳʭ ʧʘʨ ʪʦʛʦ ʠ ʜʨʫʛʦʛʦ ʜʝʨʝʚʘ ʙʳʣ 

ʥʝ ʥʠʞʝ 0,9. ʉʝʟʦʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʭʘʨʘʢʪʝʨʘ ʜʠʥʘ-

ʤʠʢʠ ʜʣʷ ʚʩʝʭ ʣʝʪʥʠʭ ʤʝʩʷʮʝʚ ʥʘʤʠ ʙʳʣʦ ʧʨʝʜʩʪʘʚ-

ʣʝʥʦ ʨʘʥʝʝ, [3].  

 
ʈʠʩ. 1. ʇʘʨʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʝʞʝʜʥʝʚʥʳʭ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʜʣʷ ʚʩʝʚʦʟʤʦʞʥʳʭ 36 ʧʘʨ 

ʪʨʝʭ ʣʠʩʪʴʝʚ ʦʩʠʥʳ ʠ ʪʨʝʭ ʣʠʩʪʴʝʚ ʙʝʨʝʟʳ ʚ ʠʶʣʝ 2016 ʛʦʜʘ. ʅʘ ʚʝʨʪʠʢʘʣʴʥʳʝ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʦʩʠ 

ʥʘʥʝʩʝʥʳ ʟʥʘʯʝʥʠʷ Fv/Fm ʣʠʩʪʴʝʚ, ʦʙʨʘʟʫʶʱʠʭ ʧʘʨʫ 
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ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʩʚʷʟʴ ʜʠʥʘʤʠʢʠ ʧʝʨʝʤʝʥʥʦʡ 

ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʤʝʞʜʫ ʧʝʨʝʢʨʝʩʪʥʳʤʠ ʧʘʨʘʤʠ ʣʠ-

ʩʪʴʝʚ ʦʩʠʥʳ ʠ ʙʝʨʝʟʳ ʚ ʠʶʥʝ ʙʳʣʘ ʪʘʢʞʝ ʚʳʩʦʢʘ, 

ʨʠʩ. 2. ʀʶʥʴʩʢʠʝ ʠʟʤʝʨʝʥʠʷ 2016 ʛʦʜʘ ʫʥʠʢʘʣʴʥʳ 

ʩʘʤʠ ʧʦ ʩʝʙʝ, ʧʦʩʢʦʣʴʢʫ ʥʝʦʙʳʯʥʦ ʪʝʧʣʳʝ ʤʘʡʩʢʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʨʘʥʥʝʤʫ ʬʦʨʤʠʨʦʚʘ-

ʥʠʶ ʣʠʩʪʦʚʳʭ ʧʣʘʩʪʠʥʦʢ. ʆʙʳʯʥʦ ʥʘ ʪʘʢʠʭ ʰʠʨʦ-

ʪʘʭ, ʚ ʫʩʣʦʚʠʷʭ ʜʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ ʫ ʠʟʫʯʘʝʤʳʭ ʚʠ-

ʜʦʚ ʵʪʦ ʧʨʦʠʩʭʦʜʠʣʦ ʥʘ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʧʦʟʜʥʝʝ. 

ʈʘʥʝʝ ʥʘʤʠ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʧʘʨʘʤʝʪʨʳ ʬʣʫʦʨʝʩʮʝʥ-

ʮʠʠ ʭʣʦʨʦʬʠʣʣʘ, ʦʪʨʘʞʘʶʱʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʌʉɸ, ʧʦʜʚʝʨʞʝʥʳ ʮʠʢʣʠʯʝʩʢʠʤ ʠʟʤʝ-

ʥʝʥʠʷʤ ʜʚʫʭ ʚʠʜʦʚ. ɼʣʷ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʚʠʜʦʚ ʭʘ-

ʨʘʢʪʝʨʥʳ ʨʝʛʫʣʷʨʥʳʝ ʩʫʪʦʯʥʳʝ ʮʠʢʣʳ, ʘ ʪʘʢʞʝ 

ʮʠʢʣʳ ʩ ʧʝʨʠʦʜʦʤ ʚ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʚʤʝʩʪʝ 

ʩ ʜʨʫʛʠʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʠʶʥʷ ʠ ʨʝʛʫ-

ʣʷʨʥʘʷ ʤʥʦʛʦʜʥʝʚʥʘʷ ʮʠʢʣʠʯʥʦʩʪʴ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ 

ʩʧʦʥʪʘʥʥʦʡ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʬʦʪʦ-

ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʣʠʩʪʦʚʳʭ ʧʣʘʩʪʠʥʦʢ ʣʦ-

ʢʘʣʠʟʦʚʘʥʥʳʭ ʥʘ ʨʘʟʥʳʭ ʨʘʩʩʪʦʷʥʠʷʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ 

ʧʦʨʷʜʢʘ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʨʦʚ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʫʜʘ-

ʣʝʥʠʷʤʠ ʜʦ 10-15 ʤʝʪʨʦʚ. 

 

 
ʈʠʩ. 2. ʇʘʨʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʝʞʝʜʥʝʚʥʳʭ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʜʣʷ ʚʩʝʚʦʟʤʦʞʥʳʭ 36 ʧʘʨ 

ʪʨʝʭ ʣʠʩʪʴʝʚ ʦʩʠʥʳ ʠ ʪʨʝʭ ʣʠʩʪʴʝʚ ʙʝʨʝʟʳ ʚ ʠʶʥʝ 2016 ʛʦʜʘ 

 

ʆʜʥʦʡ ʠʟ ʚʝʨʦʷʪʥʳʭ ʧʨʠʯʠʥ ʧʝʨʝʭʦʜʘ ʚ ʩʠʥ-

ʭʨʦʥʥʳʡ ʨʝʞʠʤ ʤʦʛʫʪ ʙʳʪʴ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʟʥʘʯʝ-

ʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʅʠʟʢʠʝ ʦʩʝʥʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʪʘʢʞʝ ʤʦʛʫʪ ʩʧʦʩʦʙ-

ʩʪʚʦʚʘʪʴ ʩʠʥʭʨʦʥʠʟʘʮʠʠ. ʅʘ ʨʠʩ. 3 ʧʦʢʘʟʘʥʘ 

ʢʦʨʨʝʣʷʮʠʷ ʪʨʝʭ ʨʘʟʥʳʭ ʣʠʩʪʴʝʚ ʪʝʭ ʞʝ ʩʘʤʳʭ 

ʜʝʨʝʚʴʝʚ ʙʝʨʝʟʳ ʠ ʦʩʠʥʳ ʚ ʩʝʥʪʷʙʨʝ 2014 ʛʦʜʘ. ɺ 

ʧʦʩʣʝʜʥʠʝ ʜʥʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʣʠʩʪʴʝʚ ʥʘ ʜʝʨʝʚʝ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʣʠʩʪʦʧʘʜʦʤ ʚʥʫʪʨʠ ʠ 

ʤʝʞʚʠʜʦʚʘʷ ʩʠʥʭʨʦʥʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ 

ʬʫʥʢʮʠʠ ʣʠʩʪʦʚʳʳʭ ʧʣʘʩʪʠʥʦʢ ʜʦʩʪʠʛʘʣʘ 

ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʧʨʠ ʢʦʵʬʬʠʮʠʝʥʪʝ 

ʢʦʨʨʝʣʷʮʠʠ ʚʳʰʝ 0,95 ʜʣʷ ʧʝʨʚʦʛʦ ʩʣʫʯʘʷ ʠ ʚʳʰʝ 

0,9 ʜʣʷ ʚʪʦʨʦʛʦ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ, ʚʳʩʦʢʘʷ 

ʚʥʫʪʨʠʚʠʜʦʚʘʷ ʩʠʥʭʨʦʥʥʦʩʪʴ ʭʘʨʘʢʪʝʨʥʘ ʢʘʢ ʜʣʷ 

ʨʘʟʥʳʭ ʧʘʨ ʣʠʩʪʴʝʚ ʦʪʜʝʣʴʥʦ ʚʟʷʪʳʭ ʢʨʦʥ ʦʩʠʥʳ 

ʠʣʠ ʙʝʨʝʟʳ. ɺʳʩʦʢʘʷ ʩʚʷʟʴ ʩʫʱʝʩʪʚʫʝʪ ʠ ʜʣʷ 

ʩʤʝʰʘʥʥʳʭ ʧʘʨ ʤʝʞʜʫ ʣʠʩʪʴʷʤʠ ʦʩʠʥʳ ʠ ʙʝʨʝʟʳ, 

ʵʪʦ ʜʝʚʷʪʴ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʧʨʘʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ 

ʤʘʪʨʠʯʥʦʛʦ ʨʠʩʫʥʢʘ ʠ ʜʝʚʷʪʴ ʚ ʣʝʚʦʤ ʥʠʞʥʝʤ. 
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ʈʠʩ. 3. ʇʘʨʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʟʥʘʯʝʥʠʡ ʩʦʙʩʪʚʝʥʥʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʠ Fo ʜʣʷ ʚʩʝʚʦʟʤʦʞʥʳʭ 36 ʧʘʨ ʪʨʝʭ ʣʠ-

ʩʪʴʝʚ ʦʩʠʥʳ ʠ ʪʨʝʭ ʣʠʩʪʴʝʚ ʙʝʨʝʟʳ ʚ ʩʝʥʪʷʙʨʝ 2014 ʛʦʜʘ 

 

ʄʥʦʛʦʜʥʝʚʥʘʷ ʮʠʢʣʠʯʥʦʩʪʴ ʧʝʨʝʤʝʥʥʦʡ 

ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʜʣʷ ʣʠʩʪʴʝʚ ʦʙʦʠʭ ʚʠʜʦʚ ʧʝʨʝʜ 

ʩʘʤʳʤ ʣʠʩʪʦʧʘʜʦʤ ʚ ʩʝʥʪʷʙʨʝ ʦʪʣʠʯʘʣʘʩʴ ʚʳʩʦʢʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʠ ʨʦʙʘʩʪʥʦʩʪʴʶ ʮʠʢʣʦʚ, ʨʠʩ. 4. ɸ 

ʢʘʢ ʠʟʚʝʩʪʥʦ ʠʭ ʪʝʦʨʠʠ ʥʝʣʠʥʝʡʥʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ, ʚʢʣʶʯʘʷ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, 

ʮʠʢʣʠʯʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʭ ʩʠʥʭʨʦʥʠʟʘʮʠʠ [5]. ʆʜʥʠʤ ʠʟ ʬʠ-

ʟʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ 

ʩʠʥʭʨʦʥʠʟʘʮʠʶ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʤʦʞʝʪ ʙʳʪʴ ʩʘʤʘ 

ʦʩʪʘʪʦʯʥʘʷ ʬʣʫʦʨʝʩʮʝʥʮʠʷ ʠ ʟʘʤʝʜʣʝʥʥʘʷ ʣʶʤʠ-

ʥʝʩʮʝʥʮʠʷ ʭʣʦʨʦʬʠʣʣʘ ʚ ʢʨʘʩʥʦʡ ʦʙʣʘʩʪʠ ʩʧʝʢʪʨʘ. 

ʍʦʪʷ ʩʚʝʯʝʥʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ 

ʤʝʪʘʙʦʣʠʟʤʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʦʨʛʘʥʠʟʤʘ ʠ ʪʝʦʨʝʪʠʯʝ-

ʩʢʠ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʫʪʝʤ 

ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʘ ʧʦ ʩʪʨʫʢʪʫʨʥʳʤ ʵʣʝʤʝʥʪʘʤ ʨʘʩʪʝ-

ʥʠʷ. 

 

 
ʈʠʩ. 4. ʇʝʨʝʤʝʥʥʘʷ ʬʣʫʦʨʝʩʮʝʥʮʠʷ ʭʣʦʨʦʬʠʣʣʘ ʧʷʪʠ ʨʘʟʥʳʭ ʣʠʩʪʴʝʚ ʙʝʨʝʟʳ ʚ ʩʝʥʪʷʙʨʝ 2014 ʛʦʜʘ 
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ɺ ʧʦʣʴʟʫ ʵʪʦʛʦ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʛʦʚʦʨʠʪ ʫʩʠʣʝ-

ʥʠʝ ʩʦʙʩʪʚʝʥʥʦʡ ʧʦʩʪʦʷʥʥʦʡ, ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʪʝʤ-

ʥʦʚʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʠ Fo [6], ʪʘʢʞʝ ʠʟʤʝʨʝʥʥʦʝ 

ʥʘʤʠ ʠ ʩʦʚʧʘʜʘʶʱʝʝ ʧʦ ʚʨʝʤʝʥʠ ʩ ʧʝʨʠʦʜʘʤʠ ʩʠʥ-

ʭʨʦʥʥʦʩʪʠ. ʂʦʪʦʨʦʝ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʥʘʤʠ ʢʘʢ 

ʚ ʠʶʥʝ 2016 ʛʦʜʘ, ʪʘʢ ʠ ʚ ʩʝʥʪʷʙʨʝ 2014 ʛʦʜʘ, ʨʠʩ. 

5.  

 
ʈʠʩ. 5. ʉʦʙʩʪʚʝʥʥʘʷ ʪʝʤʥʦʚʘʷ ʬʣʫʦʨʝʩʮʝʥʮʠʷ ʭʣʦʨʦʬʠʣʣʘ ʧʷʪʠ ʨʘʟʥʳʭ ʣʠʩʪʴʝʚ ʦʩʠʥʳ ʚ ʩʝʥʪʷʙʨʝ 2014 

ʛʦʜʘ 

 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʠʥʘʤʠʢʘ ʧʘʨʘʤʝʪʨʘ Fo 

ʜʣʷ ʣʠʩʪʴʝʚ ʜʝʨʝʚʴʝʚ ʦʙʦʠʭ ʚʠʜʦʚ ʚ ʩʝʥʪʷʙʨʝ, ʪʘʢʞʝ 

ʦʪʣʠʯʘʣʘʩʴ ʚʳʩʦʢʦʡ ʩʠʥʭʨʦʥʥʦʩʪʴʶ, ʢʘʢ ʠ ʧʘʨʘ-

ʤʝʪʨʘ Fv/Fm. ɺ 2016 ʛʦʜʫ ʠʟʤʝʨʝʥʠʷ ʧʦʩʣʝ 10 ʩʝʥ-

ʪʷʙʨʷ ʫʞʝ ʙʳʣʠ ʥʝʚʦʟʤʦʞʥʳ ʠʟ-ʟʘ ʧʨʝʞʜʝʚʨʝʤʝʥ-

ʥʦʛʦ ʘʚʛʫʩʪʦʚʩʢʦʛʦ ʣʠʩʪʦʧʘʜʘ. ʆʜʥʦʡ ʠʟ ʝʛʦ ʧʨʠ-

ʯʠʥ, ʚʝʨʦʷʪʥʦ, ʩʪʘʣʠ ʢʘʢ ʨʘʟ ʚʳʩʦʢʠʝ ʚʝʩʝʥʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʧʦʚʳʰʝʥʥʘʷ ʚʣʘʞʥʦʩʪʴ ʥʘʯʘʣʘ ʣʝʪʘ, 

ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʨʘʟʚʠʪʠʶ ʛʨʠʙʥʦʡ ʠʥʬʝʢ-

ʮʠʠ, ʥʘʥʝʩʰʠʡ ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʨʦʥ ʘʩʩʠʤʠʣʷʮʠʦʥ-

ʥʳʤ ʦʨʛʘʥʘʤ ʥʘʙʣʶʜʘʝʤʳʭ ʨʘʩʪʝʥʠʡ. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʘʥʦʤʘʣʴʥʳʝ ʧʦʪʝʧʣʝʥʠʷ, ʢʨʘʪʢʦʚʨʝʤʝʥʥʦ ʩʪʠ-

ʤʫʣʠʨʫʷ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ, ʤʦʛʫʪ 

ʧʨʠʚʦʜʠʪʴ ʚ ʠʪʦʛʝ ʩʝʟʦʥʘ ʢ ʩʫʤʤʘʨʥʦʤʫ ʩʥʠʞʝʥʠʶ 

ʫʨʦʚʥʷ ʘʩʩʠʤʠʣʷʮʠʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʣʝʩʦʦʙʨʘʟʫ-

ʶʱʠʤʠ ʚʠʜʘʤʠ ʧʦ ʧʨʠʯʠʥʝ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟ-

ʥʝʡ.  

ʉʦʛʣʘʩʥʦ ʪʝʦʨʠʠ, ʫʨʦʚʝʥʴ Fo ɻ ʪʦ ʬʣʫʦʨʝʩʮʝʥʪ-

ʥʘʷ ʵʤʠʩʩʠʷ, ʢʦʛʜʘ ʚʩʝ ʨʝʘʢʮʠʦʥʥʳʝ ʮʝʥʪʨʳ ʦʪ-

ʢʨʳʪʳ ʠ ʬʦʪʦʭʠʤʠʯʝʩʢʦʝ ʪʫʰʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦ. 

ʋʚʝʣʠʯʝʥʠʝ Fo ʫʢʘʟʳʚʘʝʪ ʥʘ ʜʝʩʪʨʫʢʮʠʶ ʨʝʘʢʮʠʦʥ-

ʥʳʭ ʮʝʥʪʨʦʚ ʬʦʪʦʩʠʪʝʤʳ II  ʠʣʠ ʥʘ ʠʥʛʠʙʠʨʦʚʘʥʠʝ 

ʧʝʨʝʥʦʩʘ ʵʥʝʨʛʠʠ ʚʦʟʙʫʞʜʝʥʠʷ ʩ ʘʥʪʝʥʥʳʭ ʢʦʤ-

ʧʣʝʢʩʦʚ ʥʘ ʨʝʘʢʮʠʦʥʥʳʝ ʮʝʥʪʨʳ [6]. ʄʦʞʥʦ ʧʨʝʜ-

ʧʦʣʘʛʘʪʴ, ʯʪʦ ʦʩʝʥʥʝʝ ʧʦʚʳʰʝʥʠʝ Fo, ʥʘʙʣʶʜʘʝʤʦʝ 

ʥʘʤʠ, ʦʙʫʩʣʦʚʣʝʥʦ ʥʝʦʙʨʘʪʠʤʳʤ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨ-

ʥʳʤ ʧʦʚʨʝʞʜʝʥʠʝʤ ʨʝʘʢʮʠʦʥʥʳʭ ʮʝʥʪʨʦʚ, ʭʘʨʘʢ-

ʪʝʨʥʳʤ ʜʣʷ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʛʦʜʘ, ʘ ʚʝʩʝʥʥʝʝ ï ʚʨʝ-

ʤʝʥʥʳʤ ʠʥʛʠʙʠʨʦʚʘʥʠʝʤ ʤʝʞʤʦʣʝʢʫʣʷʨʥʦʛʦ ʧʝʨʝ-

ʥʦʩʘ, ʩʚʷʟʘʥʥʳʤ ʩ ʧʨʦʮʝʩʩʘʤʠ ʘʢʢʣʠʤʘʮʠʠ ʢ 

ʚʳʩʦʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ ʠ ʩʠʣʴʥʦʡ ʦʩʚʝʱʝʥʥʦʩʪʠ, 

ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʜʣʷ ʥʘʯʘʣʘ ʩʝʟʦʥʘ ʚʝʛʝʪʘʮʠʠ. ɺ ʮʝ-

ʣʦʤ ʫʩʠʣʝʥʠʝ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʫʚʝʣʠʯʠʚʘʝʪ ʵʬʬʝʢ-

ʪʠʚʥʳʡ ʨʘʜʠʫʩ ʚʟʘʠʤʦʚʣʠʷʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶ-

ʱʠʭ ʧʦʜʩʠʩʪʝʤ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠ ʤʦʞʝʪ ʦʭʚʘʪʳʚʘʪʴ 

ʜʘʞʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʫʜʘʣʝʥʥʳʝ ʨʘʩʪʝʥʠʷ. ɺʦ ʚʩʷ-

ʢʦʤ ʩʣʫʯʘʝ, ʥʝʜʘʚʥʦ ʦʙʥʘʨʫʞʝʥʥʫʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥ-

ʥʫʶ ʩʠʥʭʨʦʥʥʦʩʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʨʦʪʷʞʝʥʥʳʭ 

ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ ʝʚʨʦ-ʘʟʠʘʪʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ ʘʚ-

ʪʦʨʳ ʪʘʢʞʝ ʦʙʲʷʩʥʷʶʪ ʛʣʦʙʘʣʴʥʳʤ ʨʦʩʪʦʤ ʪʝʤʧʝ-

ʨʘʪʫʨʳ [7].  

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʠʟʚʝʩʪʥʦ [8], ʯʪʦ ʩʫʪʦʯʥʳʝ 

ʮʠʢʣʳ ʨʘʩʪʝʥʠʡ ʯʨʝʟʚʳʯʘʡʥʦ ʫʩʪʦʡʯʠʚʳ ʢ ʪʝʤʧʝʨʘ-

ʪʫʨʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʠ ʤʦʞʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ, 

ʯʪʦ ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ, ʦʪʚʝʪ-

ʩʪʚʝʥʥʳʝ ʟʘ ʨʘʙʦʪʫ ñʙʠʦʣʦʛʠʯʝʩʢʠʭ ʯʘʩʦʚò, ʩʚʷ-

ʟʘʥʳ ʩ ʦʙʱʝʡ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʦʨʛʘ-

ʥʠʟʤʘ: ʯʝʤ ʥʘʜʝʞʥʝʝ ʮʠʢʣʠʯʥʦʩʪʴ, ʪʝʤ ʚʳʰʝ ʫʩʪʦʡ-

ʯʠʚʦʩʪʴ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʧʨʠʯʠʥ ʨʦʩʪʘ ʩʦʙʩʪʚʝʥʥʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʦʪʜʝʣʴ-

ʥʳʭ ʭʣʦʨʦʬʠʣʣ ʩʦʜʝʨʞʘʱʠʭ ʩʪʨʫʢʪʫʨ, ʚ ʵʢʩʪʨʝ-

ʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʠʩʭʦʜʠʪ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʝ 

ʫʩʠʣʝʥʠʝ ʠʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʝʨʝʭʦʜʦʤ ʚ ʩʠʥʭʨʦʥʥʳʡ 

ʨʝʞʠʤ. ɺ ʮʝʣʦʤ ʪʘʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʠʥʘʤʠʢʠ ʢʘʢ 

ʮʠʢʣʠʯʥʦʩʪʴ ʠ ʩʠʥʭʨʦʥʥʦʩʪʴ ʧʦʚʳʰʘʶʪ ʪʝʤʧʝʨʘ-

ʪʫʨʥʫʶ ʠ ʦʙʱʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʚʦʝ-

ʚʨʝʤʝʥʥʦʡ ʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʘʜʘʧ-

ʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚʠʜʘ, ʧʦʤʦʛʘʷ ʝʤʫ ʙʦʣʝʝ 

ʠʣʠ ʤʝʥʝʝ ʙʣʘʛʦʧʦʣʫʯʥʦ ʧʝʨʝʞʠʪʴ ʨʝʟʢʦ ʤʝʥʷʶʱʠ-

ʝʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʙʝʟ ʧʨʠʚʣʝʯʝʥʠʷ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʠ ʤʝʪʘʙʦʣʠʯʝ-

ʩʢʠʭ ʟʘʪʨʘʪ.  
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ABSTRACT 

Mefenamic acid is a widely used drug in medical practice. The quantum-chemical properties of mefenamic 

acid were determined. These properties are very important for understanding explanation the causes of the mani-

festation of certain biological effects. The geometry optimization for mefenamic acid molecule was performed by 

PM3 method, Polak-Ribiere algorithm. The main spatial, energetic and electronic properties of the molecule of 

mefenamic acid molecule was determined: distance between atoms, total charge density, characteristics of molec-

ular orbitals. 

Installed quantum-chemical properties of mefenamic acid are the basis of the molecular mechanisms of its 

pharmacological action. 

Keywords: Mefenamic acid, spatial structure, quantum-chemical properties. 

 

INTRODUCTION 

Benzoic acid derivatives have a broad spectrum of 

biological activity, making this group of compounds 

perspective for the research of new drugs.  

Benzoic acid is a well-known medicament used 

externally as an antimicrobial and antifungal agent, and 

upon oral administration has expectorant effect. 

In human organism, benzoic acid is the end prod-

uct of oxidation of fatty acid with odd number of car-

bons. Benzoic acid occurs naturally free and bound as 

benzoic acid esters in many plant and animal species. 

For example, hippuric acid consists of benzoic and ami-

noacetic acid residues, and forms during the detoxifica-

tion of aromatic substances in the liver of mammals. 

According to the literature data the enhancement 

of the spectrum of benzoic acid derivatives biological 

activity is achieved by introducing into its molecule 

amino acid fragments, nitrogen-containing heterocyclic 

compounds (pyrazole, pyridine), which may contribute 

to the presence in these derivatives anti-inflammatory, 

analgesic, and other types of activity. 

Currently, a group of drugs non-steroidal anti-in-

flammatory drugs (NSAIDs) have representatives of 

benzoic acid (sodium salicylate, mefenamic acid, and 

voltaren al.) which characterized by significant analge-

sic, anti-inflammatory and antipyretic activities. 

Mefenamic acid (2-[(2,3-Dymetylfenyl)amino] 

benzoic acid or N-(2,3-dimethylphenyl)anthranilic 

acid) is a non-steroidal anti-inflammatory, anti-rheu-

matic drug used for treatment diseases of the musculo-

skeletal system, fever syndrome. It has moderate anti-

pyretic and analgesic properties; analgesic activity of 

mefenamic acid is comparable to butadion (Phenylbut-

azonum). 

Antipyretic effect relates to its property to reduce 

the production of prostaglandins and exert influence on 

the thermoregulatory center. It stimulates the produc-

tion of interferon. [1] 

Mefenamic acid inhibits the synthesis of inflam-

matory mediators (PG, serotonin, kinins, etc.), reduces 

the activity of lysosomal proteases involved in the in-

flammatory response, and affects exudation and prolif-

eration phases. It stabilizes protein ultrastructure and 

cell membranes, reduces vascular permeability and tis-

sue edema. Uncouples oxidative phosphorylation, in-

hibits the synthesis of mucopolysaccharide. It sup-

presses pro-inflammatory activity of serotonin. It stops 

cell proliferation in area of inflammation, increases the 

resistance of the cells and stimulates the healing of 

wounds. 

In the mechanism of the analgesic effect, along 

with the influence of the central mechanisms of pain 

sensitivity, an important role is played by a local effect 

on the area of inflammation, the ability to inhibit algo-

genity of endogenous substances (kinins, histamine, 

and serotonin). The analgesic effect of mefenamic acid 

associated with its effect on the peripheral and central 

mechanisms of pain sensitivity. 

The pharmacological action of mefenamic acid as-

sociated with its ability to increase the activity of T-

lymphocytes that stimulates the interferon production 

and provides anti-inflammatory effect. 

Quantum-chemical properties of the drugs mole-

cules can explain the molecular mechanism of pharma-

cological action. Non-steroid anti-inflammatory drugs 

(NSAID) are among the most commonly used medica-

tions in the world for pain, fever and inflammation 

treatment [1, 2].  
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We have studied the quantum-chemical properties 

of molecules of NSAID: paracetamol, ibuprofen, 

meloxicam, diclofenac, 2,4-dichlorobenzoic acid [3-7]. 

Mefenamic acid has the greatest number of prescrip-

tions compared to other NSAID (non-steroid anti-in-

flammatory drugs), the class of drug known as ñaniline 

analgesicsò, which is commonly employed in medical 

practice [8-10]. 

The purpose of this work is to study quantum-

chemical properties of mefenamic acid molecule. 

MATERIAL AND METHODS 

Research of quantum chemical and pharmacolog-

ical properties of mefenamic acid was conducted by the 

method of molecular mechanic MM+ and semi empiri-

cal method PM3 [11-15]. All calculations were carried 

out using the Polak ï Ribiere conjugate gradient algo-

rithm. During the research, the following parameters 

were studied: interatomic distance (E), the angles be-

tween the bonds (̄), atomic charges (a.u./eV), distribu-

tion of electron density of outer-shell electrons, the to-

tal strain energy (kcal/mol), bonding energy (kcal/mol), 

electronic energy (kcal/mol), inter-nucleus interaction 

energy (kcal/mol), heat of formation (kcal/mol), locali-

zation and energy of highest occupied (HOMO) and 

lowest unoccupied (LUMO) molecular orbitals (eV) 

and absolute hardness (h, eV) [14]. 

Absolute hardness of the mefenamic acid mole-

cule was determined by the following equation: 

h = İ (ɽ LUMO ï ɽ HOMO) 

 

RESULTS AND DISCUSSION  

Molecular model of mefenamic acid molecule was 

calculated based on geometrical optimization depicted 

in Figure 1; atoms numeration used in calculation of 

quantum chemical parameters are shown in Figure 2. 

Calculated charges for each atom in the 

mefenamic acid molecule are presented in Figure 3. 

The regions of high electron density reside on oxygen 

atoms (-0.379; -0.343 a.u.) as well as on nitrogen atom 

(-0.277 a.u.). The electron density on C4, C5, C11, C12, 

C14 atoms: -0.113, -0.187, -0.203, -0.221 and -0.199 re-

spectively.  

The electron deficient area are observed on carbon 

atoms directly bonded to oxygen and nitrogen atoms 

(0.360, 0.195, 0.111 a.u.). Positive charges are located 

on hydrogen atoms (from 0.251 to 0.085 a.u.). 

 

 
Figure 1. Structure of mefenamic acid molecule ï blue colour correspond to carbon atoms, red - oxygen, grey - 

hydrogen. 

 

 
Figure 2. Atom numeration of mefenamic acid molecule used in calculation of quantum chemical parameters. 
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Figure 3. Atom charges in mefenamic acid molecule. 

 

The overall dipole moment of a molecule may be 

determined by the magnitudes of the partial charges and 

by the distances between them. It characterizes the ex-

tent of charge separation within a molecule. Dipole mo-

ment quantitatively determines a static polarization of 

particle. Its value is a measure that defines the activity 

of chemical interaction (Figure 4). 

The total dipole moment of mefenamic acid mol-

ecule is 2.46268 D. The distances at axes are ʍ = -

2.46268 D, Y = 1.28849 D, Z = 0,00000 D.  

 
Figure 4. Dipole moment of mefenamic acid molecule 

 

The distribution of electron density of outer va-

lence electrons of the mefenamic acid is shown in Fig-

ure 5. The highest electron density is observed on oxy-

gen and nitrogen atoms, C3, C4, C11 atoms. C16 atom 

(+0.360) as a potential electrophile and can react with 

nucleophilic reagent. Hydrogen atoms directly bonded 

to oxygen are capable to form hydrogen bonds with 

electro neutral atoms of other molecules. 

 

 
Figure 5. Distribution of electron density of outer valence electrons in the mefenamic acid molecule 
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The reactivity of the molecule is characterized by 

the localization of HOMO LUMO (H. Fukui theory) 

[15]. Table 1 shows some electro-optical parameters of 

the mefenamic acid molecule. Localization of electron 

density of HOMO LUMO depicted in Fig. 6 (a, b). 

Table 1.  

Electro-optical properties of mefenamic acid 

Property Value 

Total energy (E) (kcal/mol) -68594.86658 

Binding energy (kcal/mol) -3613.8575 

Electronic energy (kcal/mol) -430271.7198 

Heat of formation (kcal/mol) -36.8595 

HOMO (eV) -8.2209 

LUMO (eV) -0.4898 

Hardness (h) (eV) 3,8656 

 

HOMO characterizes the molecule ability to inter-

act with electron acceptors, LUMO ï with electron do-

nors. According to the Koopmansô theorem, energies of 

boundaries surfaces correspond to the ionization energy 

(HOMO energy) and electron affinity (LUMO energy). 

The frontier orbitals are delocalized in the mefenamic 

acid molecule. 

 
Figure 6a. Localization of HOMO in the mefenamic acid molecule 

 

 
Figure 6b. Localization of LUMO in the mefenamic acid molecule 

 

Boundary orbital (HOMO, LUMO) in the mole-

cule of mefenamic acid are delocalized. The calcula-

tions of the energy levels of the electron orbitals al-

lowed to quantify the value of the HOMO and LUMO 

energies; -8.2209 eV and -0.4898 eV respectively. The 

value of the HOMO indicates that the molecule of 

mefenamic acid is a donor of electrons. 

Molecular parameters such as hardness can be 

computed using data from Table 1. Based on the values 

obtained for HOMO and LUMO, the hardness is equal 

to 3.8656 (h = İ ɽLUMO ï ɽHOMO).  
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Ibuprofen 

4.8 
> 

Paraceta-

mol 

4.3 

> 
Meloxicam 

4.11 
> 

Piroxicam 

4.05 
> 

Mefenamic 

acid 

3.86 

> 
Diclofenac 

2.87 

Figure 7. Hardness values (h) 

 

By the comparison of hardness value (h) shown on 

Figure 7, we can conclude that the studied molecule can 

be considered as a soft reagent. Thus, mefenamic acid 

most actively will react with soft reagents comprising 

cysteine residues in proteins as evidenced by the pub-

lished data [3-7, 17]. 

CONCLUSIONS 

Main geometrical and energetic parameters were 

established for mefenamic acid molecule. 

It was shown that negative electrostatic potential 

is on the oxygen and nitrogen atoms. 

It was shown that mefenamic acid is a soft reagent 

(h=3.8656).  

Installed quantum-chemical properties of 

mefenamic acid could be the basis of the molecular 

mechanisms of its action pharmacological action. 
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ABSTRACT  
The aim of our research was to study the peculiarities of metabolic disorders in an interrelationship with the 

imbalance of adipocytokines in patients with comorbid non-alcoholic fatty liver disease (NAFLD) and diabetes 

mellitus (DM) type 2. Decrease in omentin level and increase in serum level of RBP -4 in patients with NAFLD 

and DM type 2 should be considered as a biomarker for the formation of metabolic syndrome and activation of the 

liver fibrogenesis. 

Keywords: non-alcoholic fatty liver disease, diabetes mellitus type 2, metabolic disorders, pathogenetic re-

lationships, adipocytokines. 

 

INTRODUCTION  
Non-alcoholic fatty liver disease (NAFLD) is a 

common chronic disease and often occurs in comorbid-

ity with diabetes mellitus (DM) type 2, insulin re-

sistance (IR), increased body weight, hyperlipidemia 

and atherosclerosis, and is considered as one of the 

manifestations of the metabolic syndrome [12]. 

NAFLD is diagnosed in 80-90% of obese individuals, 

in 30-50% of patients suffering from diabetes mellitus 

and in 90% of surveyed with hyperlipidemia [2, 5]. The 

combination of DM type 2 and NAFLD increases the 

risk of developing liver cirrhosis and hepatocellular 

carcinoma by 2-2.5 times and ranks number 4 among 

the causes of lethality of DM [3]. The weight gain and 

immediate abdominal obesity play an important role 

both in the pathogenesis of NAFLD and associated 

metabolic disorders and in DM type 2, and IR, accord-

ing to according to the data of some authors, is the 

cause of fat accumulation in the liver [6, 12]. This pro-

cess is due to the peculiarities of visceral adipocytes, 

which are characterized by a reduced sensitivity to the 

anti-lipolytic action of insulin and an increased sensi-

tivity to the lipolytic action of catecholamines [7, 11]. 

It should be noted that a low concentration of insulin 

receptors in the abdominal adipose tissue contributes to 

an increase in the production of fatty acids, an increase 

in the level of triglycerides in the blood and the process 

of atherogenesis [11]. It is assumed that the significant 

role in the development of IR is played by the change 

in the production of adipocytokines, biologically active 

proteins that are formed in adipose tissues, such as 

omentin, retinol-binding protein-4 (RBP-4), tumor ne-

crosis factor alpha (TNF-Ŭ) and others. [8,10,13,15]. 

Progressing with excess body weight, adipocytokine 

imbalance is a risk factor for lipid and carbohydrate me-

tabolism disorders, increasing blood pressure and, as a 

consequence, leads to the formation of metabolic syn-

drome components [2]. Progression and variants of 

NAFLD course depends on the activity of the inflam-

matory process and the intensity of fibrosis in the liver 

tissue, however, the mechanisms and cause-effect rela-

tionships between the progression of liver fibrosis and 

the disorders of carbohydrate metabolism, as well as 

the influence of fatty tissue hormones during comorbid 

NAFLD and DM type 2 have not been studied enough.  

The aim of the research was to study the peculiar-

ities of metabolic disorders in intercurrent with imbal-

ance of adipocytokines in patients with comorbid 

course of NAFLD and DM type 2. 

Materials and methods. In the study, 92 partici-

pated patients with NAFLD and DM type 2 (subcom-

puted): the 1st group consisted of 48 patients with com-

bined course of NAFLD and DM type 2, and the 2nd 

group consisted of 44 patients with NAFLD. The con-

trol group (n = 20) was maximally comparable in age 

and sex to surveyed patients. The average age of the 

patients was 49.6 Ñ 5.7 years. 

Diagnosis of DM type 2 and MS was performed 

according to the criteria of the International Diabetes 

Federation (IDF, 2013). Clinical examination of the pa-

tients included the analysis of complaints, the collec-

tion of anamnesis, physical monitoring and anthropo-

metric evaluation ï was determined the height, body 

weight, waist size (WS), hip size (HS), calculated the 

ratio of WS/HS and body mass index (BMI). The pres-

ence of abdominal obesity (AO) was diagnosed at a 

waist size (WS) of 94 cm in men or more and 80 cm or 

more in women. 

Biochemical and instrumental methods of re-

search were used to verify the diagnosis of NAFLD and 

to assess the functional state of the liver. The study of 

the hepatobiliary system was carried out according to 

the standard procedure on the ultrasound diagnostic 

system Philips HDI-11. Reliable criteria for fatty liver 

infiltration in ultrasound were hepatomegaly, medium-

grained structure transformation, parenchymal hy-

perechogenicity, and dorsal echo attenuation. The func-

tional state of the liver was assessed using biochemical 

methods: the content of bilirubin and its fractions (the 

Endrashik-Cleghorn-Grof method), the activity of ala-
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nine aminotransferase (ALT), aspartate aminotransfer-

ase (AST) (Reitman-Frenzel method), ɔ-glutamate 

transpeptidase (GGT) (unified methodology by using a 

standard set of reagents). The AST/ALT ratio was de-

termined, which is an indicator of the liver fibrosis pro-

gression. To assess the presence and activity of the in-

flammatory process in the liver, the level of the C-reac-

tive peptide (CRP) in the blood serum was determined 

by an enzyme immunoassay. The concentration of fast-

ing blood glucose in the serum (FBG) was determined 

by the glucose oxidative method, glucose tolerance was 

also determined. The serum lipid profile (total choles-

terol (TC), triglycerides (TG)) was determined by the 

enzymatic colorimetric method using çHumanè kits 

(Germany). The low-density lipoprotein cholesterol 

(LDL-C) was calculated according to the W.T. for-

mula: Friedwald: LDL-C = TC - (TG / 2,2 + HDL-C). 

The insulin resistance level was assessed using HOMA 

(homeostasis model assesment), a homeostasis model 

with the calculation of the insulin resistance index 

(HOMA-IR). The HOMA-IR index was determined by 

the calculation method according to the formula D.R. 

Matthews et al. (1985). At value HOMA-IR greater 

than 2.77 were diagnosed the insulin resistance. The 

blood content of the C-peptide was determined by an 

enzyme immunoassay (Finland). The serum level of 

TNF-Ŭ was determined by the method of enzyme im-

munoassay (ELISA) using the "Protein contour" kits 

(St. Petersburg). The concentration of fibronectin was 

determined by the method of solid-phase enzyme im-

munoassay ("NVO Immunotech", Moscow). The con-

tent of platelets in the blood serum was determined us-

ing a photoelectric colorimeter KFK-2. The concentra-

tion in the serum of venous blood of adipocytokines 

was defined: omentin - by EIA using the kit ("Bio Ven-

dor", Czech Republic); Retinol-binding protein -4 

(RBP-4) by EIA using the kit ("DRG" USA). Statistical 

processing of research results was carried out by the 

Statistica-8.0 application software package using Stu-

dent's t-test. 

Results and discussion. In assessing the trophic 

status in patients with combined course of NAFLD and 

DM type 2, the mean of BMI was 34.26 Ñ 4.2 kg / m2, 

with 1 degree of obesity diagnosed in 47.3%, 2 grade 

of the obesity in 29.0% and 3 degree of obesity in 

22.4% of patients (p <0.05). In half of patients with AO, 

the obesity duration was more than 7 years, and in 

15.4% - since childhood (p <0.05). The body mass in-

dex in patients with combined course of NAFLD and 

DM type 2 was by 1.2 times higher than that of patients 

with NAFLD (p <0.05) (Table 1), and the WS/HS index 

was higher by1.7 times (p <0.05). In patients of the 2nd 

group, overweight (p <0.05) was diagnosed in 54.4% 

of cases. The established increase of BMI in patients 

with concomitant course of NAFLD and DM type 2 is 

consistent with the literature data on the large specific 

weight of non-alcoholic steatosis in overweight patients 

[1, 12]. In this case, the liver receives an excessive 

amount of fats and carbohydrates, which are converted 

to fatty acids, which are a substrate for the synthesis of 

triglycerides, accumulating in hepatocytes [1, 12]. 

Table 1 

Peculiarities of the clinical and biochemical parameters of blood serum in the surveyed patients (M Ñ m) 

Index, 

measurement unit 

Control group 

(n=20) 

NAFLD 

(n=48) 

NAFLD +DM 

(n=44) 

BMI  24,6Ñ1,6 27,5Ñ 3,5*/ # 35,24Ñ 4,26*/## 

AST, mmol\l 0,42Ñ0,03 0,87Ñ0,07*/# 1,44Ñ0,16*/## 

ALT, mmol\l 0,54Ñ0,06 0,96Ñ0,06*/# 1,52Ñ0,7*/## 

AST\ALT ɛkmol/l 0,64Ñ0,4 0,75Ñ0,6*/# 0,97Ñ0,8*/## 

GGT, IU/L 43,75Ñ12,74 57,2Ñ15,2*/# 63,9Ñ19,7*/## 

FBG, mmol\l 4,03Ñ0,6 6,18Ñ1,5 */# 7,9Ñ1,7*/## 

ʅbɸ1ʩ,% 4,2Ñ0,4 5,1Ñ0,5* 7,8 Ñ1,8*/## 

ʅʆʄɸ-IR 1,4Ñ1,5 3,6Ñ1,8*/# 5,4Ñ2,6*/## 

ʉRP, n mmol\l 0,82Ñ0,4 2,8Ñ0,8*/# 3,2Ñ1,2*/## 

ʊɻ, mmol\l 1,8Ñ0,6 4,4Ñ1,6* / # 5,2Ñ1,4*/## 

TC, mmol\l 4,2°0,4 4,8°0,8*/# 5,7Ñ1,8*/## 

CH LDL 5,3°0,5 4,5Ñ0,7* 4,2Ñ0,7* # 

CH HDL 0,9Ñ0,2 1,6°0,1* 1,9°0,4* # 

Platelets, 109/l 227,0°24 209,0Ñ36*/# 200,0Ñ46*/## 

Fibronectin, kg\ml 344,5Ñ6,0 397,0Ñ8,6*/# 485,0Ñ10,5* */## 

* p<0,05 ï the reliability of differences in comparison with the control group;  

# p<0,05 ï the reliability of differences in comparison with patients of the first group;  

## p<0,05 ï the reliability of differences in comparison with patients in the second group;  

 

The level of systolic and diastolic BP in patients 

with combined course of NAFLD and DM type 2 was 

higher than in patients of the 2nd group 164.5 Ñ 0.07: 

142.3 Ñ 1.05, respectively (p <0.05). 

In studying the functional state of the liver (see 

Table 1), the activity indices of ALT, AST and GGT in 

patients of the 1st group were significantly higher in 

comparison with the parameters of patients of the 2nd 

group and control (p <0.05), which indicated the activ-

ity of inflammatory process in the liver. The ratio of 

AST/ALT was significantly higher in patients of the 1st 

group, than in patients of the 2nd group (p <0.05), which 

indicated a mutually disturbing metabolic disorder in 

the combined course of the disease and a high risk of 

fibrotic changes in the liver. In assessing the lipid pro-

file, lipid metabolism disorders were significantly 
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higher in patients with concomitant course of the dis-

ease, compared with patients of the 2nd group (93.6% 

and 43.4%, respectively, p <0.05). Hypercholesterole-

mia was diagnosed in 79.6% of patients with combined 

course of NAFLD and DM type 2, in 22.9% of patients 

was increased CHLDL, and in 36.3% of patients was 

decreased CHLDL level (p<0.05). TC level in patients 

of this group was significantly higher than in the com-

parison and control group (p<0.05). The serum triglyc-

eride level was by 1.5 times higher (P<0.05) in patients 

with NAFLD and DM type 2 than in the 2nd group and 

exceed 2.5 times in the control group (p <0.05), that is 

associated with the development of the so-called vi-

cious circle, when the fatty liver intensively synthesizes 

triglycerides and very low density lipoproteins. From 

recent, due to increased activity of triglyceride synthe-

tase and triglycerid-lipase, ɓ-lipoproteins are synthe-

sized [1]. The increase in the concentration of TC and 

TG in the 1st group is directly depended on BMI (r = 

0.64, p <0.05, r = 0.65, p <0.05, respectively), which is 

associated with the progression of metabolic disorders 

in the liver, in particular, with excessive intake of fat 

and carbohydrates into the liver converting to fatty ac-

ids, which are a substrate for the synthesis of triglycer-

ides, which accumulate in hepatocytes, that confirms 

the theory regarding of dyslipidemia effect on the pro-

gression of NAFLD [1, 12]. It has been established that 

a decrease in the level of CHHDL in patients with 

NAFLD and DM type 2 was significantly more likely 

than in the comparison group (56.2% and 22.0%, re-

spectively, p <0.05). In obese patients observed a lower 

level of CHHDL compared with the value of this index 

in the group of patients with normal body weight (p 

<0.05). The patients of the 1st group had a significant 

increase in the fasting blood glucose (FBG) level rela-

tive to the control group (p <0.05), which can be ex-

plained by the presence of abdominal obesity, the high-

est level was observed in patients with NAFLD in com-

bination with DM 2 type - 2.4 times (p <0.05). The 

impaired glucose tolerance (IGT) in patients with iso-

lated course of NAFLD was identified in 10.5% of pa-

tients (p <0.05). A significant increase in HbA1c in pa-

tients with combined course of NAFLD and DM type 2 

was found, indicating a negative effect of excess weight 

on carbohydrate metabolism (p<0.05). Decreased sen-

sitivity of tissues to insulin by the HOMA-IR test was 

observed in 100% patients of the 1st group and in 

87.5% patients of the 2nd group (p<0.05). It has been 

found that the level of insulin resistance correlated with 

the serum AST content (r = 0.63, p <0.001), which con-

firms the hypothesis that insulin resistance is one of the 

factors that leads to the development and progression 

of inflammation in the liver. Correlation analysis re-

vealed positive relation between the index of insulin re-

sistance HOMA-IR and BMI (r = 0.47, p <0.001), TG 

level (r = 0.49, p <0.001). The identified patterns in the 

combined course of NAFLD and DM type 2 emphasize 

the systemic nature and regularity of metabolic disor-

ders. In hyperglycemia, free oxygen radicals are 

formed directly from glucose, which triggers a cascade 

of reactions of lipid peroxidation and proteins with the 

development of hypoxia and leads to an increase in the 

atherogenic modified fraction of lipoproteins, inhibi-

tion of the enzymatic link of antioxidant protection, 

which leads to disruption of apoptosis and development 

of systemic metabolic changes [8]. The level of CRP in 

the serum exceeded the control values in both groups of 

patients (p <0.05). The greatest increase (by 2.1 times) 

was observed in patients with combined course of 

NAFLD and DM type 2 (p <0.05) correlated with BMI 

(r = 0.49; p <0.001), FBG levels (r = 0, 46; p <0.001), 

ALT (r = 0,53; p <0.001, TG levels (r = 0,44; p <0.04), 

index HOMA-IR (r = 0,46; p <0.001). Decreased sen-

sitivity of tissues to insulin leads to compensatory hy-

perinsulinemia which enhances lipolysis in adipose 

depo, and release into the bloodstream of a large 

amount of free fatty acids, resulting in enhanced syn-

thesis of TG [7]. Analyzing parameters of coagulation 

homeostasis increase was identified an increase in the 

serum of the fibronectin level by1.4 times in patients 

with combined course of NAFLD and DM type 2 com-

pared with the control group (p <0.05). Fibronectin is 

known as an extracellular matrix protein and as a sever-

ity marker of the mesenchymal-inflammatory syn-

drome [7]. The established changes indicate a hyperco-

agulable syndrome which contributes to the progres-

sion of the liver cell apoptosis; enhance insulin 

resistance, the development and deepening of hypoxia, 

activation of free radical lipid oxidation, destruction of 

cell membranes and the closure vicious circle patho-

genesis of NAFLD [7]. A decrease in platelet content 

in the blood serum is the most pronounced in patients 

with concomitant disease course compared with the 

control group (p <0.05), indicating that indirectly has 

pointed out fibrotic formation in the liver. 

In the analysis on hormonal parameters in the 

groups of the surveyed patients, a significant increase 

of TNF-Ŭ level in the serum was observed in compari-

son with the control group (p <0.05). The greatest in-

crease of the index in 4.2 times (p <0.001) was ob-

served with the combination of NAFLD and DM 2 type 

(Table 2). 

Table 2 

Adipocytokine blood profile in the examined patients  

(MÑ m) 

Index, 

measurement unit 

Control group 

(n=20) 

Groups of patients (n=92) 

II group (n=44) I group (n=48) 

TNF-Ŭ, pg/ml 41,9 Ñ5,0 72,2Ñ2,4* 109,2Ñ3,4*# 

CRP, pg/ml 3,3Ñ1,2 3,7Ñ1,7 4,3Ñ1,5 

Omentine, ng /ml 452,63 Ñ 2,16 415,21Ñ1,24* 348,46Ñ1,58*# 

RBP-4, ɛg /ml 31,2 Ñ 6,2 38,9 Ñ 7,9* 34,02Ñ0,4*# 

*ï p<0,001 - the likelihood of differences in comparison with the control group; 

#ï p<0,001 ï t he likelihood of differences in comparison with patients of the first group 
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The established correlation between TNF-Ŭ and 

ALT indices (r = 0.42, p <0.001), as well as GGT (r = 

0.43, p <0.001), testified to the role of TNF-Ŭ in the 

development of cytolytic syndrome in patients with 

comorbid course of NAFLD and type 2 diabetes. In 

83.4% of patients in the 1st group, the fasting C-peptide 

level was increased in comparison with the patients of 

the 2nd group and with control (p<0.001), which is ex-

plained by increased lipolysis with insulin resistance 

and subsequent accumulation of lipids in the liver [7]. 

 In the surveyed patients, the role of omentin im-

balance and RBP-4 on the progression of metabolic dis-

orders in the liver was analyzed. It is known that omen-

tin belongs to protective adipocytokines, since it has 

antidiabetic, anti-inflammatory, anti-atherogenic and 

cardioprotective effects [16]. 

Several clinical studies have shown that an ele-

vated level of RBP-4 is a risk factor associated with 

NAFLD [14,15]. In singular clinical studies, it has been 

established that levels of serum RBP-4 have a positive 

association with the degree of fat accumulation in the 

liver and liver enzymes, including serum ALT, AST 

and ɔ-glutamyl transpeptidase [16].  

The level of omentin in patients with concomitant 

course was lower than in patients of the 2nd group and 

with control (p<0.001) and correlated with BMI (p 

<0.001) and obesity (p<0.001). Negative connections 

between the level of omenthin and BMI (r = -0.46, p 

<0.001), WS (r =-0.52, p <0.001) the ratio of WS/HS (r 

= -0.48, p <0.001) (R = -0.46, p <0.001), TG level (r=-

0,52; ʨ<0,001) and CRP (r = -0.44, p <0.001), as well 

as positive connections between the level of omentinos 

and CHHDL (r = 0.44, p <0.001). An inverse relation-

ship was established between the level of omentin and 

glucose (r = -0.48, p <0.001), HOMA-IR (r = -0.42, p 

<0.001). The level of serum RBP4 was significantly 

higher in patients with combined course of NAFLD and 

DM type 2, compared with patients of the 1st group and 

control (p <0.001). 

The level of RBP-4 positively correlated with the 

BMI (r = 0.44, p <0.001), WS (r = 0.42, p <0.001), 

HOMA-IR (r = 0.45, p <0.001), CRP (R = 0.44, p 

<0.001), and negatively correlated with CHHDL (r = 

0.46, p <0.001) and the level of omentin (r = 0.44, p 

<0.001). The results obtained are consistent with the lit-

erature data, that point to RBP-4 as a marker for the 

development of IR, atherogenic dyslipidemia, and di-

rectly for NAFLD [13]. 

The study on the relationship between the content 

of fatty tissue hormones and the individual components 

of the metabolic syndrome in patients with NAFLD and 

DM type 2 confirm the possibility of these hormones 

participating in the formation of the metabolic syn-

drome and its components. 

Conclusions. The causal relationships of the pro-

gression of metabolic disorders and adipocytokines im-

balance in patients with comorbid course of NAFLD 

and DM type 2 are considered. It was established that 

the progression of IR, atherogenic dyslipidemia, sys-

temic inflammation, which are most pronounced in pa-

tients with obesity, is characteristic for the combined 

course of this pathology. Decrease in omentin level and 

increase in serum level of RBP-4 in patients with 

NAFLD and DM type 2 should be considered as a bi-

omarker for the formation of metabolic syndrome and 

activation of the liver fibrogenesis. 
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ɸʅʅʆʊɸʎʀʗ 

ʋ ʜʝʪʝʡ ʩ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʦʡ (ɹɸ) ʠ ʫ ʚʟʨʦʩʣʳʭ ʧʘʮʠʝʥʪʦʚ ʩ ʭʨʦʥʠʯʝʩʢʦʡ ʦʙʩʪʨʫʢʪʠʚʥʦʡ ʙʦʣʝʟʥʴʶ 

ʣʝʛʢʠʭ (ʍʆɹʃ) ʠʟʫʯʝʥʦ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ (ʂɾ). ʇʦʢʘʟʘʥʦ ʩʥʠʞʝʥʠʝ ʂɾ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ 

ʟʘʙʦʣʝʚʘʥʠʷ ʢʘʢ ʫ ʜʝʪʝʡ ʪʘʢ ʠ ʫ ʚʟʨʦʩʣʳʭ. ʇʨʠ ʵʪʦʤ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʞʠʟʥʠ 

ʚʳʷʚʣʝʥʳ ʧʨʠ ʍʆɹʃ ʫ ʚʟʨʦʩʣʳʭ ʧʘʮʠʝʥʪʦʚ ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʝʪʝʡ ʩ ɹɸ. ʋ ʙʦʣʴʥʳʭ ʍʆɹʃ ʥʘʨʫʰʝʥʠʷ ʚ ʧʩʠ-

ʭʦʵʤʦʮʠʦʥʘʣʴʥʦʡ ʩʬʝʨʝ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʧʦʚʳʰʝʥʠʠ ʫʨʦʚʥʷ ʪʨʝʚʦʛʠ ʠ ʜʝʧʨʝʩʩʠʠ. 

ABSTRACT 

In children with bronchial asthma (BA) in adult patients with chronic obstructive pulmonary disease (COPD) 

studied quality of life (QOL). It showed a decrease in QOL depending on the severity of the disease in children 

and adults. However, more significant changes in all spheres of life identified with COPD in adults in contrast to 

children with asthma. In patients with COPD disorders in psycho-emotional sphere are manifested in the increased 

anxiety and depression. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʨʦʥʭʠʘʣʴʥʘʷ ʘʩʪʤʘ, ʭʨʦʥʠʯʝʩʢʘʷ ʦʙʩʪʨʫʢʪʠʚʥʘʷ ʙʦʣʝʟʥʴ ʣʝʛʢʠʭ, ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ, 

ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʳʡ ʩʪʘʪʫʩ 

Keywords: bronchial asthma, chronic obstructive pulmonary disease, quality of life, mental status 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ (ʂɾ) ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʘʢʪʠʢʝ, ʪ.ʢ. ʪʨʘʜʠ-

ʮʠʦʥʥʘʷ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʙʦʣʴʥʦʛʦ, ʦʩʥʦʚʘʥʥʘʷ 

ʪʦʣʴʢʦ ʥʘ ʢʣʠʥʠʢʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʘʭ, 

ʥʝ ʜʘʝʪ ʦ ʥʝʤ ʧʦʣʥʦʡ ʠ ʚʩʝʩʪʦʨʦʥʥʝʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʀʟʦʣʠʨʦʚʘʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʩʪʘʪʫʩʘ ʥʝ ʦʪʨʘʞʘʝʪ ʚʣʠʷʥʠʷ ʙʦʣʝʟʥʠ ʥʘ ʜʨʫʛʠʝ ʘʩ-

ʧʝʢʪʳ ʞʠʟʥʠ ʙʦʣʴʥʦʛʦ ʯʝʣʦʚʝʢʘ (ʵʤʦʮʠʦʥʘʣʴʥʳʡ, 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ, ʩʦʮʠʘʣʴʥʳʡ), ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝ-

ʜʝʣʠʪʴ ʩʪʝʧʝʥʴ ʜʝʟʘʜʘʧʪʘʮʠʠ ʧʘʮʠʝʥʪʘ ʚ ʮʝʣʦʤ. ʂɾ 

ʢʘʢ ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʦʪʨʘʞʘʝʪ ʩʪʝʧʝʥʴ 

ʘʜʘʧʪʘʮʠʠ ʯʝʣʦʚʝʢʘ ʢ ʙʦʣʝʟʥʠ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳ-

ʧʦʣʥʝʥʠʷ ʠʤ ʧʨʠʚʳʯʥʳʭ ʬʫʥʢʮʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʭ ʝʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʧʦʣʦʞʝʥʠʶ [2, 

5]. 

ʋʯʠʪʳʚʘʷ ʨʘʩʪʫʱʫʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʭʨʦ-

ʥʠʯʝʩʢʦʡ ʦʙʩʪʨʫʢʪʠʚʥʦʡ ʙʦʣʝʟʥʠ ʣʝʛʢʠʭ (ʍʆɹʃ) ʚ 

ʈʦʩʩʠʠ ʪʨʫʜʥʦ ʧʝʨʝʦʮʝʥʠʪʴ ʚʘʞʥʦʩʪʴ ʠʟʫʯʝʥʠʷ ʂɾ 

ʫ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʧʘʮʠʝʥʪʦʚ, ʘ ʧʦʚʳʰʝʥʠʝ ʂɾ, 

ʪʘʢ ʞʝ ʢʘʢ ʠ ʫʣʫʯʰʝʥʠʝ ʩʠʤʧʪʦʤʘʪʠʢʠ, ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʚʘʞʥʦʡ ʮʝʣʠ ʧʨʦʚʦʜʠʤʦʡ 

ʪʝʨʘʧʠʠ ʍʆɹʃ. ʇʦ ʤʝʨʝ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʍʆɹʃ 

ʥʘʨʘʩʪʘʶʪ ʥʝ ʪʦʣʴʢʦ ʝʝ ʩʠʤʧʪʦʤʳ, ʨʘʩʰʠʨʷʝʪʩʷ 

ʩʧʝʢʪʨ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʫʩʠʣʠʚʘʝʪʩʷ ʦʙ-

ʱʝʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʥʘ ʞʠʟʥʴ ʧʘ-

ʮʠʝʥʪʘ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʪʝʧʝʥʴ ʦʛʨʘʥʠʯʝʥʠʡ ʥʝ 

ʪʦʣʴʢʦ ʚ ʬʠʟʠʯʝʩʢʦʡ, ʥʦ ʠ ʚ ʧʩʠʭʦʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʝ 

[4, 6]. ʂʘʯʝʩʪʚʦ ʞʠʟʥʠ ʤʝʥʷʝʪʩʷ ʠ ʧʨʠ ʙʨʦʥʭʠʘʣʴ-

ʥʦʡ ʘʩʪʤʝ (ɹɸ), ʥʝ ʪʦʣʴʢʦ ʫ ʚʟʨʦʩʣʳʭ, ʥʦ ʠ ʜʝʪʝʡ 

[1]. ʆʩʦʙʝʥʥʦʩʪʠ ʣʠʯʥʦʩʪʠ ʠ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʧʘʮʠʝʥʪʘ ʦʢʘʟʳʚʘʶʪ ʟʘʤʝʪʥʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʦʩʦʙʝʥʥʦʩʪʠ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʭʨʦʥʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʟʘʙʦʣʝʚʘʥʠʝ ʩʫʱʝ-

ʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʠʟʤʝʥʷʝʪ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦ-

ʷʥʠʝ ʙʦʣʴʥʦʛʦ, ʧʨʠʜʘʚʘʷ ʥʦʚʳʝ ʯʝʨʪʳ ʝʛʦ ʣʠʯʥʦʩʪ-

ʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. ɹʦʣʴʥʳʝ ʍʆɹʃ ʧʦʜʚʝʨʞʝʥʳ 

ʠʟʤʝʥʝʥʠʶ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ, ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʪʨʝʚʦʛʘ, ʩʪʨʘʭ, ʙʝʩʧʦʢʦʡʩʪʚʦ, 

ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʴ, ʙʝʩʩʦʥʥʠʮʘ, ʩʦʩʪʦʷʥʠʝ ʟʘʚʠʩʠ-

ʤʦʩʪʠ, ʘʛʨʝʩʩʠʚʥʦʝ ʧʦʚʝʜʝʥʠʝ [3]. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʝʥʠʝ ʩʪʝʧʝʥʠ ʘʜʘʧ-

ʪʘʮʠʠ ʧʘʮʠʝʥʪʦʚ ʢ ʟʘʙʦʣʝʚʘʥʠʶ ʧʨʠ ɹɸ ʫ ʜʝʪʝʡ ʠ 

ʍʆɹʃ ʠ ʠʟʫʯʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʩʪʝʧʝʥʴʶ 

ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʦʱʫʱʝʥʠʷ ʦʜʳʰʢʠ, ʧʘʨʘʤʝʪʨʦʚ 

ʬʫʥʢʮʠʠ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ ʠ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴ-

ʥʳʤ ʩʪʘʪʫʩʦʤ ʫ ʚʟʨʦʩʣʳʭ ʧʘʮʠʝʥʪʦʚ ʩ ʍʆɹʃ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ.  

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʂɾ ʫ ʜʝʪʝʡ ʩ ɹɸ ʠʩʧʦʣʴʟʦ-

ʚʘʥ ʦʧʨʦʩʥʠʢ PedsQL (ʘʚʪʦʨ J. Varni), ʩʦʩʪʦʷʱʠʡ ʠʟ 

23 ʚʦʧʨʦʩʦʚ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʚ ʰʢʘʣʳ ʧʦ ʧʨʠʥʮʠʧʫ 

ʯʝʪʳʨʝʭ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʙʣʘʛʦʧʦʣʫʯʠʷ ʨʝ-

ʙʝʥʢʘ: çʜʚʠʛʘʪʝʣʴʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝè, çʵʤʦʮʠ-

ʦʥʘʣʴʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝè, çʩʦʮʠʘʣʴʥʦʝ ʬʫʥʢ-

ʮʠʦʥʠʨʦʚʘʥʠʝè ʠ çʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʚ ʰʢʦʣʝè. 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʣʣʦʚ ʨʘʩʩʯʠʪʳʚʘʣʦʩʴ ʚ ʠʪʦʛʝ 

ʧʦ 100-ʙʘʣʣʴʥʦʡ ʰʢʘʣʝ, ʯʝʤ ʚʳʰʝ ʠʪʦʛʦʚʘʷ ʚʝʣʠ-

ʯʠʥʘ, ʪʝʤ ʣʫʯʰʝ ʂɾ ʨʝʙʝʥʢʘ. ɺʩʝʛʦ ʦʙʩʣʝʜʦʚʘʥʦ 
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150 ʜʝʪʝʡ ʩ ɹɸ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʚ ʚʦʟ-

ʨʘʩʪʝ ʦʪ 10 ʜʦ 14 ʣʝʪ, ʠʟ ʥʠʭ 85 ʤʘʣʴʯʠʢʦʚ ʠ 65 ʜʝ-

ʚʦʯʝʢ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʪʝʡ ʧʦ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ɹɸ 

ʙʳʣʦ ʩʣʝʜʫʶʱʠʤ: ʩ ʣʝʛʢʦʡ ʩʪʝʧʝʥʴʶ ï 29,6%, ʩʦ 

ʩʨʝʜʥʝʪʷʞʝʣʦʡ ï 62,0% ʠ ʩ ʪʷʞʝʣʦʡ ʩʪʝʧʝʥʴʶ ï 

8,4% ʧʘʮʠʝʥʪʦʚ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʝ ʚʢʣʶʯʘʣʠʩʴ ʧʘ-

ʮʠʝʥʪʳ, ʠʤʝʚʰʠʝ ʦʩʪʨʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʦʙʦʩʪʨʝʥʠʝ 

ɹɸ ʥʘ ʤʦʤʝʥʪ ʘʥʢʝʪʠʨʦʚʘʥʠʷ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʥʦʨʤʘʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʧʦʧʫʣʷʮʠʦʥʥʘʷ ʥʦʨʤʘ) 

ʙʳʣʦ ʧʨʦʘʥʢʝʪʠʨʦʚʘʥʦ 448 ʯʝʣʦʚʝʢ, ʚ ʢʦʪʦʨʫʶ ʚʦ-

ʰʣʠ ʜʝʪʠ, ʥʝ ʠʤʝʶʱʠʝ ʦʩʪʨʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ 

ʦʙʦʩʪʨʝʥʠʷ ʭʨʦʥʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ, ʩʦʧʦʩʪʘʚʠʤʳʝ 

ʧʦ ʧʦʣʫ ʠ ʚʦʟʨʘʩʪʫ ʜʝʪʷʤ ʩ ɹɸ.  

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʂɾ ʧʨʠ ʍʆɹʃ ʠʩʧʦʣʴʟʦʚʘʥ 

ʦʙʱʠʡ (SF-36) ʠ ʩʧʝʮʠʘʣʴʥʳʡ (SGRQ) ʦʧʨʦʩʥʠʢ. 

ʇʦʧʫʣʷʮʠʦʥʥʳʡ ʫʨʦʚʝʥʴ ʠʩʩʣʝʜʦʚʘʥ ʧʨʠ ʧʨʦʚʝʜʝ-

ʥʠʠ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʫ 448 ʯʝʣʦʚʝʢ ʧʦ ʦʧʨʦʩʥʠʢʫ SF-

36 ʧʨʦʚʝʜʝʥʦ ʫ 228 ʧʘʮʠʝʥʪʦʚ ʩ ʍʆɹʃ ʨʘʟʣʠʯʥʦʡ 

ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ, ʠʟ ʥʠʭ ʩ ʣʝʛʢʠʤ ʪʝʯʝʥʠʝʤ ï 30 

ʙʦʣʴʥʳʭ, ʩʦ ʩʨʝʜʥʝʪʷʞʝʣʳʤ ï 52, ʩ ʪʷʞʝʣʳʤ ï 108 

ʠ ʩ ʢʨʘʡʥʝ ʪʷʞʝʣʳʤ ï 38. ʄʫʞʯʠʥ ʙʳʣʦ 193, ʞʝʥ-

ʱʠʥ 35 ʯʝʣʦʚʝʢ. ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʙʦʣʴʥʳʭ ʩʦʩʪʘʚʠʣ 

63,2Ñ2,6 ʛʦʜʘ. ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʚʦʟʨʘʩʪʦʤ ʦʪʤʝʯʘʝʪʩʷ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʍʆɹʃ ʠ ʯʝʤ ʚʳʰʝ ʚʦʟʨʘʩʪ, ʪʝʤ 

ʙʦʣʴʰʝ ʙʦʣʴʥʳʭ ʩ ʪʷʞʝʣʳʤ ʪʝʯʝʥʠʝʤ ʟʘʙʦʣʝʚʘʥʠʷ. 

ɺ ʚʦʟʨʘʩʪʝ 40-49 ʣʝʪ ʦʪʤʝʯʘʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝ ʣʝʛ-

ʢʦʡ ʍʆɹʃ, ʚ ʚʦʟʨʘʩʪʝ 50-59 ʣʝʪ ï ʩʨʝʜʥʝʪʷʞʝʣʦʡ ʠ 

ʪʷʞʝʣʦʡ ʍʆɹʃ, ʘ ʚ ʚʦʟʨʘʩʪʝ 60 ʣʝʪ ʠ ʩʪʘʨʰʝ ï ʪʷ-

ʞʝʣʦʡ ʠ ʢʨʘʡʥʝ ʪʷʞʝʣʦʡ ʍʆɹʃ. ʋ ʤʫʞʯʠʥ ʧʨʝʠʤʫ-

ʱʝʩʪʚʝʥʥʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʘʩʴ ʪʷʞʝʣʘʷ ʍʆɹʃ 

(54,0%), ʘ ʧʦ 20,2% ʧʨʠʰʣʦʩʴ ʥʘ ʩʨʝʜʥʝʪʷʞʝʣʦe ʠ 

ʢʨʘʡʥʝ ʪʷʞʝʣʦʝ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʥʘ ʣʝʛʢʦʝ ʪʝ-

ʯʝʥʠʝ ï ʣʠʰʴ 5,6%. ʋ ʞʝʥʱʠʥ ʧʨʝʦʙʣʘʜʘʣʘ ʩʨʝʜ-

ʥʝʪʷʞʝʣʘʷ ʍʆɹʃ (52,0%) ʠ ʧʨʠʤʝʨʥʦ ʧʦʨʦʚʥʫ ʣʝʛ-

ʢʘʷ (20,0%) ʠ ʪʷʞʝʣʘʷ ʍʆɹʃ (24,0%). ʅʘ ʢʨʘʡʥʝ ʪʷ-

ʞʝʣʦʝ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʞʝʥʱʠʥ ʧʨʠʰʣʦʩʴ 

4,0%. ʀʟ 100 ʘʥʢʝʪʠʨʦʚʘʥʥʳʭ 43,8 ʙʦʣʴʥʳʭ ʍʆɹʃ 

ʠʤʝʣʠ ʛʨʫʧʧʫ ʠʥʚʘʣʠʜʥʦʩʪʠ, ʧʨʠ ʵʪʦʤ 33,3% ï II  

ʛʨʫʧʧʫ ʠ 10,5% ï III  ʛʨʫʧʧʫ ʠʥʚʘʣʠʜʥʦʩʪʠ. 

ʆʙʱʠʡ ʦʧʨʦʩʥʠʢ SF-36 ʩʦʜʝʨʞʠʪ 36 ʚʦʧʨʦʩʦʚ 

ʠ ʧʦʟʚʦʣʷʝʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʂɾ ʧʦ 8 ʰʢʘʣʘʤ, ʦʪ-

ʨʘʞʘʶʱʠʤ ʬʠʟʠʯʝʩʢʠʡ ʠ ʧʩʠʭʦʩʦʮʠʘʣʴʥʳʡ ʩʪʘʪʫʩ 

ʧʘʮʠʝʥʪʘ ʟʘ ʧʦʩʣʝʜʥʠʝ 4 ʥʝʜʝʣʠ: 

Á ʌʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ (ʌɸ): ʯʝʤ ʚʳʰʝ 
ʧʦʢʘʟʘʪʝʣʴ, ʪʝʤ ʙʦʣʴʰʫʶ ʬʠʟʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ, ʧʦ 

ʤʥʝʥʠʶ ʨʝʩʧʦʥʜʝʥʪʘ, ʦʥ ʤʦʞʝʪ ʚʳʧʦʣʥʠʪʴ. 

Á ʈʦʣʴ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʚ ʦʛʨʘʥʠʯʝʥʠʠ 
ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ (ʈʌ): ʯʝʤ ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʴ, ʪʝʤ 

ʤʝʥʴʰʝ, ʧʦ ʤʥʝʥʠʶ ʨʝʩʧʦʥʜʝʥʪʘ, ʧʨʦʙʣʝʤʳ ʩʦ ʟʜʦ-

ʨʦʚʴʝʤ ʦʛʨʘʥʠʯʠʚʘʶʪ ʝʛʦ ʧʦʚʩʝʜʥʝʚʥʫʶ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ. 

Á ɹʦʣʴ (ɹ): ʯʝʤ ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʴ, ʪʝʤ 

ʤʝʥʴʰʝ, ʧʦ ʤʥʝʥʠʶ ʨʝʩʧʦʥʜʝʥʪʘ, ʙʦʣʝʚʳʭ ʦʱʫʱʝ-

ʥʠʡ ʦʥ ʠʩʧʳʪʳʚʘʣ. 

Á ʆʙʱʝʝ ʟʜʦʨʦʚʴʝ (03): ʯʝʤ ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʴ, 
ʪʝʤ ʣʫʯʰʝ, ʧʦ ʤʥʝʥʠʶ ʨʝʩʧʦʥʜʝʥʪʘ, ʩʦʩʪʦʷʥʠʝ ʝʛʦ 

ʟʜʦʨʦʚʴʷ.  

Á ɾʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ (ɾʉ): ʯʝʤ ʚʳʰʝ ʧʦʢʘ-
ʟʘʪʝʣʴ, ʪʝʤ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʨʝʩʧʦʥʜʝʥʪ oʱʫʱʘʣ 

ʩʝʙʷ ʙʦʜʨʳʤ ʠ ʧʦʣʥʳʤ ʩʠʣ.  

Á ʉʦʮʠʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ (ʉɸ): ʯʝʤ ʚʳʰʝ ʧʦ-
ʢʘʟʘʪʝʣʴ, ʪʝʤ ʚʳʰʝ, ʧʦ ʤʥʝʥʠʶ ʨʝʩʧʦʥʜʝʥʪʘ, ʙʳʣʘ 

ʝʛʦ ʩʦʮʠʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ.  

Á ʈʦʣʴ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʚ ʦʛʨʘʥʠʯʝ-

ʥʠʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ (ʈʕ): ʯʝʤ ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʴ, 

ʪʝʤ ʤʝʥʴʰʝ, ʧʦ ʤʥʝʥʠʶ ʨʝʩʧʦʥʜʝʥʪʘ, ʵʤʦʮʠʦʥʘʣʴ-

ʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʛʨʘʥʠʯʠʚʘʣʦ ʝʛʦ ʧʦʚʩʝʜʥʝʚʥʫʶ ʜʝ-

ʷʪʝʣʴʥʦʩʪʴ.  

Á ʇʩʠʭʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ (ʇɿ) : ʯʝʤ ʚʳʰʝ ʧʦ-
ʢʘʟʘʪʝʣʴ, ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ, ʧʦ ʤʥʝʥʠʶ ʨʝʩʧʦʥʜʝʥʪʘ, 

ʦʥ ʯʫʚʩʪʚʦʚʘʣ ʩʝʙʷ ʩʧʦʢʦʡʥʳʤ ʠ ʫʤʠʨʦʪʚʦʨʝʥʥʳʤ. 

ʅʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʥʘʣʠʯʠʠ ʪʨʝʚʦʛʠ ʠʣʠ ʜʝʧʨʝʩʩʠʠ.  

ʂʘʞʜʦʝ ʠʟʤʝʨʝʥʠʝ ʚʳʩʯʠʪʳʚʘʝʪʩʷ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩʦ ʰʢʘʣʦʡ 0-100, ʧʨʠ ʵʪʦʤ, ʯʝʤ ʥʠʞʝ ʙʘʣʣ, 

ʪʝʤ ʭʫʞʝ ʂɾ.  

ʌʠʟʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʨʝʩʧʦʥʜʝʥʪʘ ʭʘʨʘʢʪʝʨʠ-

ʟʫʶʪ 5 ʰʢʘʣ (ʌɸ, ʈʌ, ɹ, ʆɿ, ɾʉ), ʧʩʠʭʦʩʦʮʠʘʣʴ-

ʥʳʡ ʩʪʘʪʫʩ ʦʮʝʥʠʚʘʝʪʩʷ ʪʘʢʞʝ ʧʦ 5 ʰʢʘʣʘʤ (ʈʕ, ʉɸ, 

ʇɿ, ʆɿ ʠ ɾʉ). ɼʚʘ ʧʦʩʣʝʜʥʠʭ ʧʦʢʘʟʘʪʝʣʷ (ʆɿ ʠ ɾʉ) 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʢ ʬʠʟʠʯʝʩʢʠʤ, ʪʘʢ ʠ ʧʩʠʭʠʯʝʩʢʠʤ 

ʩʪʘʪʫʩʦʤ ʯʝʣʦʚʝʢʘ.  

ʉʧʝʮʠʘʣʴʥʳʡ ʨʝʩʧʠʨʘʪʦʨʥʳʡ ʦʧʨʦʩʥʠʢ ʢʣʠ-

ʥʠʢʠ ʩʚʷʪʦʛʦ ɻʝʦʨʛʠʷ (SGRQ) ʚʢʣʶʯʘʝʪ 76 ʚʦʧʨʦ-

ʩʦʚ, ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʦʪʚʝʪʳ 

ʥʘ ʥʠʭ ʦʪʨʘʞʘʶʪ ʩʫʙʲʝʢʪʠʚʥʫʶ ʦʮʝʥʢʫ ʙʦʣʴʥʳʤ 

ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦ-

ʩʪʠ ʠ ʝʝ ʦʛʨʘʥʠʯʝʥʠʡ, ʧʩʠʭʦʩʦʮʠʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ, 

ʚʣʠʷʥʠʷ ʩʪʘʪʫʩʘ ʟʜʦʨʦʚʴʷ ʥʘ ʪʨʫʜʦʚʫʶ ʠ ʧʦʚʩʝʜʥʝʚ-

ʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʙʦ-

ʣʝʟʥʠ, ʦʪʥʦʰʝʥʠʡ ʩ ʙʣʠʟʢʠʤʠ ʣʶʜʴʤʠ, ʧʦʪʨʝʙʥʦʩʪʠ 

ʚ ʣʝʯʝʥʠʠ ʠ ʧʨʦʛʥʦʟʘ ʟʘʙʦʣʝʚʘʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʦʮʝ-

ʥʦʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʂɾ ʠʩʧʦʣʴʟʫʶʪʩʷ 4 ʦʙʦʙʱʝʥ-

ʥʳʝ ʰʢʘʣʳ: 

Á çʩʠʤʧʪʦʤʳè ï ʩʫʙʲʝʢʪʠʚʥʘʷ ʦʮʝʥʢʘ ʧʘʮʠ-

ʝʥʪʦʤ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘ-

ʢʦʚ ʍʆɹʃ; 

Á çʘʢʪʠʚʥʦʩʪʴè ï ʩʫʙʲʝʢʪʠʚʥʘʷ ʦʮʝʥʢʘ ʧʘʮʠ-

ʝʥʪʦʤ ʩʪʝʧʝʥʠ ʦʛʨʘʥʠʯʝʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦ-

ʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʟʘʙʦʣʝʚʘʥʠʝʤ;  

Á çʚʣʠʷʥʠʝè ï ʩʫʙʲʝʢʪʠʚʥʘʷ ʦʮʝʥʢʘ ʧʘʮʠʝʥ-

ʪʦʤ ʚʳʨʘʞʝʥʥʦʩʪʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ 

ʧʨʦʙʣʝʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʙʦʣʝʚʘʥʠʷ; 

Á çʩʫʤʤʘè ï ʦʙʱʠʡ ʧʦʢʘʟʘʪʝʣʴ ʂɾ, ʭʘʨʘʢʪʝ-

ʨʠʟʫʶʱʠʡ ʚ ʮʝʣʦʤ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʍʆɹʃ ʥʘ 

ʩʪʘʪʫʩ ʟʜʦʨʦʚʴʷ ʠʣʠ, ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʩʫʙʲʝʢʪʠʚ-

ʥʘʷ ʦʮʝʥʢʘ ʧʘʮʠʝʥʪʦʤ ʩʪʝʧʝʥʠ ʦʙʱʝʛʦ ʜʠʩʪʨʝʩʩʘ. 

ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ ʘʣʛʝʙʨʘʠʯʝ-

ʩʢʘʷ ʩʫʤʤʘ ʙʘʣʣʦʚ ʧʦ ʪʨʝʤ ʦʩʥʦʚʥʳʤ ʰʢʘʣʘʤ 

ʦʧʨʦʩʥʠʢʘ SGRQ. 

ʆʮʝʥʢʘ ʢʘʞʜʦʡ ʰʢʘʣʳ ʧʦʩʣʝ ʧʝʨʝʢʦʜʠʨʦʚʢʠ 

çʩʳʨʳʭ ʙʘʣʣʦʚè ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʧʦ 100-ʙʘʣʣʴʥʦʡ 

ʰʢʘʣʝ. ʆʮʝʥʦʯʥʳʝ ʢʨʠʪʝʨʠʠ ʷʚʣʷʶʪʩʷ ʦʙʨʘʪʥʳʤʠ: 

ʯʝʤ ʚʳʰʝ ʙʘʣʣ, ʪʝʤ ʙʦʣʝʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘ-

ʟʳʚʘʝʪ ʙʦʣʝʟʥʴ ʥʘ ʂɾ ʨʝʩʧʦʥʜʝʥʪʘ ʠ ʙʦʣʝʝ ʚʳʩʦʢʘʷ 

ʦʮʝʥʢʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʙʦʣʝʝ ʪʷʞʝʣʦʤʫ ʪʝʯʝʥʠʶ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʧʨʠ ʵʪʦʤ 0 ʙʘʣʣʦʚ ʷʚʣʷʝʪʩʷ ʣʫʯʰʠʤ ʠʟ 

ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ. ɼʘʥʥʳʡ ʦʧʨʦʩʥʠʢ ʧʦʟʚʦʣʷʝʪ 

ʨʘʩʩʯʠʪʳʚʘʪʴ ʂɾ ʙʦʣʴʥʳʭ ʢʘʢ ʚ ʮʝʣʦʤ (ʰʢʘʣʘ 

çʩʫʤʤʘè), ʪʘʢ ʠ ʦʪʜʝʣʴʥʦ ʧʦ ʢʘʞʜʦʡ ʠʟ ʪʨʝʭ ʰʢʘʣ: 

çʩʠʤʧʪʦʤʳè, çʘʢʪʠʚʥʦʩʪʴè, çʚʣʠʷʥʠʝè.  

ɼʣʷ ʠʟʫʯʝʥʠʷ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷ-

ʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʘ ʰʢʘʣʘ ʎʫʥʛʘ [7], ʢʦʪʦʨʘʷ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʢʣʠʥʠʯʝʩʢʦʛʦ ʠʟʤʝʨʝʥʠʷ ʧʨʠ-

ʟʥʘʢʦʚ ʪʨʝʚʦʛʠ, ʜʝʧʨʝʩʩʠʠ. ʐʢʘʣʘ ʩʘʤʦʦʮʝʥʢʠ 
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ʪʨʝʚʦʛʠ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʦʡ ʠ ʩʦʩʪʦʠʪ ʠʟ 20 ʧʫʥʢʪʦʚ. 

ʄʝʪʦʜʠʢʘ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʩʪʘ, ʰʢʘʣʘ ʟʘʧʦʣʥʷʝʪʩʷ 

ʧʘʮʠʝʥʪʦʤ. ɿʘʧʦʣʥʝʥʠʝ ʪʨʝʙʫʝʪ ʦʢʦʣʦ 3 ʤʠʥʫʪ ʧʦʩʣʝ 

ʢʨʘʪʢʦʛʦ ʠʥʩʪʨʫʢʪʠʨʦʚʘʥʠʷ ʧʘʮʠʝʥʪʘ. ɹʘʣʣ ʦʧʨʝʜʝ-

ʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 4 ʛʨʘʜʘʮʠʷʤʠ ʩʪʝʧʝʥʠ 

ʚʳʨʘʞʝʥʥʦʩʪʠ ʩʠʤʧʪʦʤʘ ʧʦ ʢʘʞʜʦʤʫ ʧʫʥʢʪʫ. ʄʘʢ-

ʩʠʤʘʣʴʥʳʡ ʩʫʤʤʘʨʥʳʡ ʙʘʣʣ ʩʦʩʪʘʚʣʷʝʪ 80. ʀʥʜʝʢʩ 

ʪʨʝʚʦʛʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʜʝʣʝʥʠʝʤ ʧʦʣʫʯʝʥʥʦʛʦ 

ʧʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʧʘʮʠʝʥʪʘ ʩʫʤʤʘʨʥʦʛʦ ʙʘʣʣʘ ʥʘ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʡ ʩʫʤʤʘʨʥʳʡ ʙʘʣʣ (80). ʀʟ-

ʤʝʨʷʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ: 5 ʧʫʥʢʪʦʚ ʦʮʝʥʠʚʘʶʪ ʘʬʬʝʢ-

ʪʠʚʥʳʝ ʩʠʤʧʪʦʤʳ, ʦʩʪʘʣʴʥʳʝ 15 - ʩʦʤʘʪʠʯʝʩʢʠʝ. 

ʇʘʮʠʝʥʪʘ ʧʨʦʩʷʪ ʧʦʩʪʘʚʠʪʴ ʢʨʝʩʪʠʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʠʭ ʷʯʝʡʢʘʭ ʙʣʘʥʢʘ ʰʢʘʣʳ. ɼʦʧʫʩʢʘʝʪʩʷ ʚʳʙʦʨ 

ʯʝʪʳʨʝʭ ʩʪʝʧʝʥʝʡ ʪʷʞʝʩʪʠ: ʦʯʝʥʴ ʨʝʜʢʦ, ʨʝʜʢʦ, 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ, ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʚʨʝ-

ʤʝʥʠ ʠʣʠ ʧʦʩʪʦʷʥʥʦ. 

ʐʢʘʣʘ ʩʘʤʦʦʮʝʥʢʠ ʜʝʧʨʝʩʩʠʠ ʟʘʧʦʣʥʷʝʪʩʷ ʧʦ-

ʜʦʙʥʦ ʰʢʘʣʝ ʩʘʤʦʦʮʝʥʢʠ ʪʨʝʚʦʛʠ. ʆʪʩʫʪʩʪʚʫʝʪ ʧʦ-

ʪʨʝʙʥʦʩʪʴ ʚ ʩʧʝʮʠʘʣʠʩʪʝ, ʦʮʝʥʠʚʘʶʱʝʤ ʩʦʩʪʦʷʥʠʝ 

ʧʘʮʠʝʥʪʘ, ʪʘʢ ʢʘʢ ʰʢʘʣʘ ʟʘʧʦʣʥʷʝʪʩʷ ʩʘʤʠʤ ʧʘʮʠ-

ʝʥʪʦʤ. ʆʜʥʘʢʦ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʧʨʦʮʝʜʫʨʳ ʝʛʦ ʥʝʦʙ-

ʭʦʜʠʤʦ ʦʟʥʘʢʦʤʠʪʴ ʩ ʤʝʪʦʜʠʢʦʡ ʨʘʙʦʪʳ ʩʦ ʰʢʘ-

ʣʦʡ. ɺʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ, ʪʘʢʞʝ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 3 ʤʠʥ. ʀʟʤʝʨʷʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ: 

ʯʫʚʩʪʚʦ ʜʫʰʝʚʥʦʡ ʦʧʫʩʪʦʰʝʥʥʦʩʪʠ, ʨʘʩ-

ʩʪʨʦʡʩʪʚʘ ʥʘʩʪʨʦʝʥʠʷ, ʦʙʱʠʝ ʩʦʤʘʪʠʯʝʩʢʠʝ 

ʩʠʤʧʪʦʤʳ, ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʩʦʤʘʪʠʯʝʩʢʠʝ ʩʠʤʧ-

ʪʦʤʳ, ʧʩʠʭʦʤʦʪʦʨʥʳʝ ʩʠʤʧʪʦʤʳ, ʩʫʠʮʠʜʘʣʴʥʳʝ 

ʤʳʩʣʠ ʠ ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʴ-ʥʝʨʝʰʠʪʝʣʴʥʦʩʪʴ. 

ʉʪʨʫʢʪʫʨʘ ʰʢʘʣʳ ʧʨʦʩʪʘʷ, ʩʦʜʝʨʞʠʪ 20 ʧʫʥʢʪʦʚ, 

ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʚʳʨʘʞʘʝʪ ʩʠʤʧʪʦʤ ʜʝʧʨʝʩʩʠʠ ʚ 

ʬʦʨʤʝ ʫʪʚʝʨʞʜʝʥʠʷ ʠʣʠ ʦʪʨʠʮʘʥʠʷ. ɹʘʣʣ ʦʧʨʝʜʝʣʷ-

ʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 4 ʛʨʘʜʘʮʠʷʤʠ ʩʪʝʧʝʥʠ ʚʳʨʘ-

ʞʝʥʥʦʩʪʠ ʩʠʤʧʪʦʤʘ ʧʦ ʢʘʞʜʦʤʫ ʧʫʥʢʪʫ. ʄʘʢʩʠ-

ʤʘʣʴʥʳʡ ʩʫʤʤʘʨʥʳʡ ʙʘʣʣ ʩʦʩʪʘʚʣʷʝʪ 80. ʀʥʜʝʢʩ 

ʜʝʧʨʝʩʩʠʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʜʝʣʝʥʠʝʤ ʧʦʣʫʯʝʥ-

ʥʦʛʦ ʧʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʧʘʮʠʝʥʪʘ ʩʫʤʤʘʨʥʦʛʦ 

ʙʘʣʣʘ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʡ ʩʫʤʤʘʨʥʳʡ ʙʘʣʣ 

(80). ʇʨʠ ʟʘʧʦʣʥʝʥʠʠ ʙʣʘʥʢʘ ʰʢʘʣʳ ʧʘʮʠʝʥʪ ʦʪ-

ʤʝʯʘʝʪ ʢʨʝʩʪʠʢʦʤ ʷʯʝʡʢʠ ʪʝʭ ʚʘʨʠʘʥʪʦʚ ʦʪʚʝʪʦʚ, 

ʢʦʪʦʨʳʝ, ʧʦ ʝʛʦ ʤʥʝʥʠʶ, ʥʘʠʙʦʣʝʝ ʪʦʯʥʦ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʪ ʝʛʦ ʩʦʩʪʦʷʥʠʶ (ʢʨʘʡʥʝ ʨʝʜʢʦ, ʨʝʜʢʦ, ʯʘʩʪʦ, 

ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ ʠʣʠ ʧʦʩʪʦʷʥʥʦ). 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ 

ʧʨʦʚʝʜʝʥʦ ʫ 83 ʙʦʣʴʥʳʭ ʍʆɹʃ, ʠʟ ʥʠʭ ʩ ʣʝʛʢʦʡ ʩʪʝ-

ʧʝʥʴʶ ʪʷʞʝʩʪʠ ï 20 ʯʝʣʦʚʝʢ, ʩʨʝʜʥʝʪʷʞʝʣʦʡ ï 51 ʠ 

ʪʷʞʝʣʦʡ 12 ʧʘʮʠʝʥʪʦʚ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ 

ʜʘʥʥʳʭ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʙʦʣʴʥʳʭ 

ʍʆɹʃ ʙʳʣʘ ʩʦʟʜʘʥʘ ʛʨʫʧʧʘ ʩʨʘʚʥʝʥʠʷ, ʩʦʩʪʦʷʚʰʘʷ 

ʠʟ 80 ʧʨʘʢʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʣʠʮ, ʩʦʧʦʩʪʘʚʠʤʘʷ ʧʦ 

ʚʦʟʨʘʩʪʫ ʠ ʧʦʣʫ ʩ ʙʦʣʴʥʳʤʠ ʍʆɹʃ. 

ʆʱʫʱʝʥʠʝ ʦʜʳʰʢʠ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʷʚʣʷʝʪʩʷ ʦʜ-

ʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʪʷʛʦʩʪʥʳʭ ʦʱʫʱʝʥʠʡ ʯʝʣʦʚʝʢʘ, 

ʪʝʤ ʩʘʤʳʤ ʧʨʝʜʩʪʘʚʣʷʷ ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦ-

ʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʳʡ ʩʪʘʪʫʩ 

ʯʝʣʦʚʝʢʘ. ʇʦʵʪʦʤʫ ʜʣʷ ʚʳʷʩʥʝʥʠʷ ʚʟʘʠʤʦʩʚʷʟʠ 

ʤʝʞʜʫ ʩʪʝʧʝʥʴʶ ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʦʱʫʱʝʥʠʷ 

ʦʜʳʰʢʠ, ʧʘʨʘʤʝʪʨʦʚ ʬʫʥʢʮʠʠ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ 

ʠ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʳʤ ʩʪʘʪʫʩʦʤ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ 

ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʩʪʝʧʝʥʠ ʦʜʳʰʢʠ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʰʢʘʣʳ ɹʦʨʛʘ, ʚʠʟʫʘʣʴʥʦʡ ʘʥʘʣʦʛʦ-

ʚʦʡ ʰʢʘʣʳ (VAS). ɹʦʣʴʥʳʤ ʧʨʝʜʣʘʛʘʣʦʩʴ ʩʘʤʦʩʪʦ-

ʷʪʝʣʴʥʦ ʦʪʤʝʪʠʪʴ ʪʦʯʢʦʡ ʥʘ 10 ʩʤ ʚʠʟʫʘʣʴʥʦʡ ʘʥʘ-

ʣʦʛʦʚʦʡ ʰʢʘʣʝ ʠʣʠ ʦʧʨʝʜʝʣʠʪʴ ʚ ʙʘʣʣʘʭ ʧʦ ʰʢʘʣʝ 

ɹʦʨʛʘ ʪʦʪ ʫʨʦʚʝʥʴ ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ 

ʦʜʳʰʢʠ, ʢʦʪʦʨʳʡ, ʧʦ ʠʭ ʤʥʝʥʠʶ, ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ 

ʙʳ ʤʦʤʝʥʪʫ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ç0è 

-ʩʦʩʪʦʷʥʠʝ ʧʦʣʥʦʛʦ ʦʪʩʫʪʩʪʚʠʷ ʦʜʳʰʢʠ, ç10è - 

ʢʨʘʡʥʷʷ ʩʪʝʧʝʥʴ ʪʷʛʦʩʪʥʦʛʦ ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʚʦʩʧʨʠʷ-

ʪʠʷ ʦʜʳʰʢʠ.  

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴ-

ʪʘʪʦʚ ʚʢʣʶʯʘʣʘ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʠʢʠ: ʚʳʯʠʩʣʝ-

ʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʳʭ (ʨ) ʠ ʩʨʝʜʥʠʭ ʚʝʣʠʯʠʥ (ʄ) ʩ 

ʦʧʨʝʜʝʣʝʥʠʝʤ ʠʭ ʩʪʘʥʜʘʨʪʥʳʭ ʦʰʠʙʦʢ (Ñm), ʦʙʦʩ-

ʥʦʚʘʥʠʝ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʠ 

ʩʨʝʜʥʠʭ ʧʦ ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ-ʌʠʰʝʨʘ (t); ʩʚʷʟʠ 

ʤʝʞʜʫ ʷʚʣʝʥʠʷʤʠ ʠʟʫʯʘʣʠ ʩ ʧʦʤʦʱʴʶ ʚʳʯʠʩʣʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ (r). 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʩʫʞʜʝʥʠʝ. 

ʀʟʫʯʝʥʠʝ ʩʦʩʪʘʚʣʷʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʦʮʝʥʢʠ 

ʂɾ ʙʦʣʴʥʳʭ ɹɸ ʚʳʷʚʠʣʦ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ 

ʚʩʝʤ ʧʘʨʘʤʝʪʨʘʤ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʦʧʫʣʷʮʠʦʥʥʦʡ 

ʥʦʨʤʦʡ (ʨʠʩ. 1). ʆʩʦʙʝʥʥʦ ʵʪʠ ʨʘʟʣʠʯʠʷ ʩʫʱʝ-

ʩʪʚʝʥʥʳ ʧʨʠ ʦʮʝʥʢʝ ʂɾ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ 

ʪʷʞʝʩʪʠ ɹɸ (ʨʠʩ. 2). ʊʘʢ, ʫ ʜʝʪʝʡ ʩ ʣʝʛʢʠʤ ʪʝʯʝʥʠʝʤ 

ɹɸ ʧʦʢʘʟʘʪʝʣʠ ʂɾ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʧʦʧʫʣʷʮʠʦʥ-

ʥʦʡ ʥʦʨʤʳ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʫʩʪʘʥʦʚʣʝʥʦ ʧʨʠ ʪʷʞʝʣʦʤ ʪʝʯʝʥʠʠ, ʦʩʦʙʝʥʥʦ ʧʦ ʩʦ-

ʩʪʘʚʣʷʶʱʠʤ çʜʚʠʛʘʪʝʣʴʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝè ʠ 

çʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʚ ʰʢʦʣʝè. ʇʨʦʚʦʜʠʤʘʷ ʙʘʟʠʩ-

ʥʘʷ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʘʷ ʙʘʟʠʩʥʘʷ ʪʝʨʘʧʠʷ ʦʢʘ-

ʟʘʣʘ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʂɾ 

ʙʦʣʴʥʳʭ, ʧʨʠʙʣʠʞʘʷ ʠʭ ʢ ʫʨʦʚʥʶ ʧʦʧʫʣʷʮʠʦʥʥʦʡ 

ʥʦʨʤʳ (ʨʠʩ.3).  

ɹʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʂɾ ʚʳʷʚʣʝʥʦ ʫ 

ʙʦʣʴʥʳʭ ʍʆɹʃ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʧʫʣʷʮʠʦʥʥʦʡ 

ʥʦʨʤʦʡ. ʋʩʪʘʥʦʚʣʝʥʘ ʩʚʷʟʴ ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʩʥʠʞʝ-

ʥʠʷ ʂɾ ʠ ʩʪʝʧʝʥʴʶ ʪʷʞʝʩʪʠ ʍʆɹʃ. ʀʩʢʣʶʯʝʥʠʝ 

ʩʦʩʪʘʚʠʣʠ ʪʦʣʴʢʦ ʧʘʮʠʝʥʪʳ ʩ ʣʝʛʢʠʤ ʪʝʯʝʥʠʝʤ ʟʘ-

ʙʦʣʝʚʘʥʠʷ, ʫ ʢʦʪʦʨʳʭ ʧʦ ʙʦʣʴʰʠʥʩʪʚʫ ʰʢʘʣ ʦʧʨʦʩ-

ʥʠʢʘ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʩʫʱʝʩʪʚʝʥʥʳʭ ʦʪʣʠʯʠʡ ʦʪ 

ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʥʦʨʤʳ, ʘ ʧʦʢʘʟʘʪʝʣʠ ʪʘʢʠʭ ʰʢʘʣ, 

ʢʘʢ ʈʌ ʠ ʈʕ ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ. ʊʦ ʝʩʪʴ ʧʘʮʠʝʥʪʳ ʩ 

ʣʝʛʢʠʤ ʪʝʯʝʥʠʝʤ ʍʆɹʃ ʥʘ ʤʦʤʝʥʪ ʘʥʢʝʪʠʨʦʚʘʥʠʷ 

ʫʞʝ ʠʤʝʣʠ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʩʚʦʝʡ ʧʦʚʩʝʜʥʝʚʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʠʟ-ʟʘ ʧʨʦʙʣʝʤ ʩ ʬʠʟʠʯʝʩʢʠʤ ʟʜʦʨʦʚʴʝʤ, 

ʵʤʦʮʠʦʥʘʣʴʥʳʤ ʩʪʘʪʫʩʦʤ, ʥʦ ʵʪʦ ʧʦʟʚʦʣʷʣʦ ʠʤ ʩʦ-

ʭʨʘʥʷʪʴ ʚʳʩʦʢʫʶ ʩʦʮʠʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ. 

ʇʦ ʤʝʨʝ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʍʆɹʃ ʩʥʠʞʘʣʦʩʴ 

ʂɾ (ʪʘʙʣ. 1). ʊʘʢ, ʂɾ ʫ ʙʦʣʴʥʳʭ ʩʨʝʜʥʝʪʷʞʝʣʦʡ 

ʍʆɹʃ ʧʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʘʮʠʝʥʪʦʚ 

I ʩʪʘʜʠʠ ʙʳʣʦ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʦʧʫʣʷʮʠʦʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ. ʇʨʠ III  ʩʪʘʜʠʠ ʟʘʙʦ-

ʣʝʚʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʜʘʣʴʥʝʡʰʝʝ ʫʭʫʜʰʝʥʠʝ ʂɾ. 

ʇʨʠ ʢʨʘʡʥʝ ʪʷʞʝʣʦʡ ʍʆɹʃ ʧʨʦʠʩʭʦʜʠʪ ʤʘʢʩʠʤʘʣʴ-

ʥʦʝ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʂɾ ʧʦ ʚʩʝʤ ʰʢʘʣʘʤ, ʭʘ-

ʨʘʢʪʝʨʠʟʫʶʱʠʤ ʢʘʢ ʬʠʟʠʯʝʩʢʠʡ, ʪʘʢ ʠ ʧʩʠʭʦʩʦʮʠ-

ʘʣʴʥʳʡ ʩʪʘʪʫʩ (ʨʠʩ. 4, 5). ʇʨʠ ʢʨʘʡʥʝ ʪʷʞʝʣʦʤ ʪʝʯʝ-

ʥʠʠ ʍʆɹʃ ʦʪʤʝʯʘʝʪʩʷ ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ 

ʧʘʨʘʤʝʪʨʘ ʇɿ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʮʠʝʥʪʘʤʠ ʩ I, II  ʠ 

III  ʩʪʘʜʠʝʡ ʟʘʙʦʣʝʚʘʥʠʷ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʝʝ, ʯʪʦ ʫ 

ʙʦʣʴʥʳʭ ʧʦʤʠʤʦ ʫʞʝ ʦʪʤʝʯʝʥʥʳʭ ʧʨʦʙʣʝʤ, ʚʳʨʘ-

ʞʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ ʥʘʨʫʰʝʥʠʷ ʠ ʚ ʤʝʥʪʘʣʴʥʦʡ 

ʩʬʝʨʝ. 
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ʇʨʠ ʠʟʫʯʝʥʠʠ ʂɾ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴ-

ʥʦʛʦ ʦʧʨʦʩʥʠʢʘ SGRQ (ʪʘʙʣ. 2) ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ 

ʫʚʝʣʠʯʝʥʠʝ ʪʷʞʝʩʪʠ ʍʆɹʃ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʧʨʦ-

ʛʨʝʩʩʠʨʫʶʱʠʤ ʫʭʫʜʰʝʥʠʝʤ ʩʫʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ 

ʧʘʮʠʝʥʪʦʤ ʩʪʘʪʫʩʘ ʩʚʦʝʛʦ ʟʜʦʨʦʚʴʷ, ʯʪʦ ʧʨʦʷʚʣʷ-

ʝʪʩʷ ʚ ʢʣʠʥʠʯʝʩʢʠ ʟʥʘʯʠʤʦʤ (> 4 ʙʘʣʣʦʚ) ʫʚʝʣʠʯʝ-

ʥʠʠ ʦʮʝʥʦʢ ʧʦ ʰʢʘʣʘʤ ʦʧʨʦʩʥʠʢʘ ʥʘ ʢʘʞʜʦʡ ʩʣʝʜʫ-

ʶʱʝʡ ʩʪʘʜʠʠ ʟʘʙʦʣʝʚʘʥʠʷ (p<0,001).  

ɺʳʷʚʣʝʥʘ ʧʨʷʤʘʷ ʩʨʝʜʥʝʡ ʩʠʣʳ ʢʦʨʨʝʣʷʮʠʦʥ-

ʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʪʷʞʝʩʪʴʶ ʍʆɹʃ ʠ ʜʣʠʪʝʣʴ-

ʥʦʩʪʴʶ ʟʘʙʦʣʝʚʘʥʠʷ (r=0,41, p<0,01). ʆʪʤʝʯʘʝʪʩʷ 

ʚʣʠʷʥʠʝ ʚʦʟʨʘʩʪʘ ʥʘ ʂɾ ʧʘʮʠʝʥʪʦʚ ʩ ʍʆɹʃ, ʪʘʢ ʢʘʢ 

ʩ ʚʦʟʨʘʩʪʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʪʝʧʝʥʴ ʪʷʞʝʩʪʠ ʟʘʙʦʣʝ-

ʚʘʥʠʷ. ɺʳʷʚʣʝʥʘ ʧʨʷʤʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʂɾ ʠ ʚʦʟʨʘʩʪʦʤ ʧʘʮʠʝʥʪʘ ʧʦ ʦʙʱʝʤʫ ʦʧʨʦʩʥʠʢʫ SF 

- 36 (ʌɸ ï r=0,43; ʨ<0,01, ʈʌ ï r=0,33; ʨ<0,05, ʈʕ ï 

r=0,41; ʨ<0,01) ʠ ʦʙʨʘʪʥʘʷ ï ʧʦ ʩʧʝʮʠʘʣʴʥʦʤʫ 

ʦʧʨʦʩʥʠʢʫ SGRQ (çʘʢʪʠʚʥʦʩʪʴè ï r=-0,49; ʨ<0,01 

çʚʣʠʷʥʠʝè, ï r=-0,36; ʨ<0,01, çʩʫʤʤʘʨʥʳʡ ʙʘʣʣè ï 

r=-0,42; ʨ<0,01). ɿʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʂɾ ʙʦʣʴʥʳʭ 

ʍʆɹʃ ʠ ʚʦʟʨʘʩʪʦʤ ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʘ ʢʣʠʥʠʯʝ-

ʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʣʠʮ ʧʦʞʠʣʦʛʦ 

ʚʦʟʨʘʩʪʘ, ʪʘʢ ʢʘʢ ʯʠʩʣʦ ʩʣʫʯʘʝʚ ʪʷʞʝʣʦʛʦ ʪʝʯʝʥʠʷ 

ʍʆɹʃ ʟʘʤʝʪʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʫ ʧʦʞʠʣʳʭ ʧʘʮʠʝʥ-

ʪʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʦʣʝʝ ʤʦʣʦʜʳʤʠ ʨʝʩʧʦʥʜʝʥ-

ʪʘʤʠ. 

ʂʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʩʣʘʙʦʡ ʠ ʩʨʝʜʥʝʡ ʩʠʣʳ 

ʚʳʷʚʣʝʥʘ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʂɾ ʢʘʢ ʦʙʱʝʛʦ, ʪʘʢ 

ʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʧʨʦʩʥʠʢʘ, ʠ ʦʩʥʦʚʥʳʤʠ ʢʣʠʥʠʯʝ-

ʩʢʠʤʠ ʩʠʤʧʪʦʤʘʤʠ ʍʆɹʃ (ʪʘʙʣ. 3). ʋʨʦʚʝʥʴ ʚʟʘʠ-

ʤʦʩʚʷʟʠ ʤʝʞʜʫ ʂɾ ʠ ʦʜʳʰʢʦʡ, ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʧʦ 

ʰʢʘʣʝ ɹʦʨʛʘ, ʦʢʘʟʘʣʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʤ, ʯʫʪʴ ʥʠʞʝ ï 

ʤʝʞʜʫ ʂɾ ʠ ʢʘʰʣʝʤ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʦʜʳʰʢʠ ʠ ʢʘʰʣʷ 

ʜʨʫʛʦʡ ʩʠʤʧʪʦʤ ʍʆɹʃ ï ʧʨʦʜʫʢʮʠʷ ʤʦʢʨʦʪʳ ï ʭʘ-

ʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʢʦʨʨʝʣʷʮʠʠ ʩ ʂɾ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ, ʥʘʠʙʦʣʴʰʝʝ 

ʚʣʠʷʥʠʝ ʥʘ ʂɾ ʦʢʘʟʳʚʘʝʪ ʫʨʦʚʝʥʴ ʦʜʳʰʢʠ, ʷʚʣʷʶ-

ʱʝʡʩʷ ʦʩʥʦʚʥʦʡ ʞʘʣʦʙʦʡ ʙʦʣʴʥʳʭ ʍʆɹʃ. ʆʜʳʰʢʘ, 

ʢʦʪʦʨʫʶ ʦʱʫʱʘʶʪ ʧʘʮʠʝʥʪʳ ʩ ʍʆɹʃ, ʢʦʨʨʝʣʠʨʫʝʪ 

ʩ ʙʦʣʴʰʠʥʩʪʚʦʤ ʧʦʢʘʟʘʪʝʣʝʡ ʂɾ, ʠʩʩʣʝʜʦʚʘʥʥʦʡ 

ʧʦ ʦʧʨʦʩʥʠʢʫ SF-36 ʠ SGRQ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʠʠ 

ʙʦʣʴʥʳʭ ʩʪʝʧʝʥʴ ʚʳʨʘʞʝʥʥʦʩʪʠ ʍʆɹʃ ʩʚʷʟʘʥʘ ʩ 

ʦʜʳʰʢʦʡ, ʢʦʪʦʨʘʷ ʥʝ ʧʦʟʚʦʣʷʝʪ ʙʦʣʴʥʦʤʫ ʯʝʣʦʚʝʢʫ 

ʧʨʦʷʚʣʷʪʴ ʞʝʣʘʝʤʫʶ ʠʤ ʘʢʪʠʚʥʦʩʪʴ. 

ʀʤʝʝʪʩʷ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʘʷ, ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴ-

ʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʥʝʢʦʪʦʨʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʂɾ ʧʘʮʠ-

ʝʥʪʦʚ ʩ ʍʆɹʃ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʜʳʭʘʥʠʷ. (ʪʘʙʣ. 4). ʆʩʦʙʝʥʥʦ ʚʳʨʘʞʝʥʘ ʟʘʚʠʩʠ-

ʤʦʩʪʴ ʤʝʞʜʫ ʚʩʝʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʬʫʥʢʮʠʠ ʚʥʝʰ-

ʥʝʛʦ ʜʳʭʘʥʠʷ ʠ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʪʦ ʝʩʪʴ 

ʯʝʤ ʥʠʞʝ ʧʦʢʘʟʘʪʝʣʠ ʬʫʥʢʮʠʠ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ, 

ʪʝʤ ʥʠʞʝ ʠ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʘʮʠʝʥʪʦʚ ʩ 

ʍʆɹʃ. ʅʘʣʠʯʠʝ ʪʝʩʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʧʘʨʘ-

ʤʝʪʨʘʤ ʂɾ ʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʆʌɺ1 ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦ ʩʫʱʝʩʪʚʝʥʥʦʡ ʨʦʣʠ ʦʙʩʪʨʫʢʮʠʠ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫ-

ʪʝʡ ʚ ʩʥʠʞʝʥʠʠ ʂɾ ʧʘʮʠʝʥʪʦʚ, ʩʪʨʘʜʘʶʱʠʭ ʜʘʥ-

ʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ. 

ɸʥʘʣʠʟ ʧʘʨʘʤʝʪʨʦʚ ʬʫʥʢʮʠʠ ʚʥʝʰʥʝʛʦ ʜʳʭʘ-

ʥʠʷ ʧʦʜʪʚʝʨʜʠʣ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʜʨʫʛʠʤʠ 

ʘʚʪʦʨʘʤʠ, ʠ ʪʘʢʞʝ ʧʦʢʘʟʘʣ ʙʦʣʝʝ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ 

ʢʦʨʨʝʣʷʮʠʠ ʂɾ ʩʦ ʩʧʠʨʦʤʝʪʨʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝ-

ʣʷʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʜʳʰʢʦʡ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʙʦ-

ʣʝʝ ʚʳʨʘʞʝʥʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʂɾ ʠ ʦʜʳʰʢʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʪʜʝʣʴʥʳʤʠ ʧʘʨʘ-

ʤʝʪʨʘʤʠ ʬʫʥʢʮʠʠ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ 

ʪʝʤ, ʯʪʦ ʚ ʛʝʥʝʟʝ ʦʜʳʰʢʠ (ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʝʝ 

ʙʦʣʴʰʝʤ ʚʣʠʷʥʠʠ ʥʘ ʂɾ) ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʢʘʢ 

ʙʨʦʥʭʠʘʣʴʥʘʷ ʦʙʩʪʨʫʢʮʠʷ, ʪʘʢ ʠ ʛʠʧʝʨʠʥʬʣʷʮʠʷ, 

ʚʢʣʘʜ ʢʦʪʦʨʳʭ ʚ ʩʥʠʞʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘ-

ʪʫʩʘ ʫ ʨʘʟʥʳʭ ʙʦʣʴʥʳʭ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʚʘʨʴʠ-

ʨʦʚʘʪʴ. 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʦʧʨʝʜʝʣʝʥʦ ʚʣʠʷʥʠʝ ʦʩʥʦʚʥʦʛʦ 

ʦʩʣʦʞʥʝʥʠʷ ʍʆɹʃ - ʭʨʦʥʠʯʝʩʢʦʛʦ ʣʝʛʦʯʥʦʛʦ 

ʩʝʨʜʮʘ ï ʥʘ ʧʘʨʘʤʝʪʨʳ ʂɾ. ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʠʟ-

ʤʝʥʝʥʠʷ ʂɾ ʫ ʙʦʣʴʥʳʭ ʩ ʭʨʦʥʠʯʝʩʢʠʤ ʣʝʛʦʯʥʳʤ 

ʩʝʨʜʮʝʤ ʦʪʤʝʯʘʣʦʩʴ ʧʦ ʩʣʝʜʫʶʱʠʤ ʰʢʘʣʘʤ ʦʧʨʦʩ-

ʥʠʢʘ MʆS SF-36: ʌɸ ï r=-0,39; p<0,01, ʈʌ ï r=-

0,32; p<0,05, ʈʕï r=-0,30; p<0,05 ʠ ʧʦ ʰʢʘʣʘʤ 

SGRQ: çʘʢʪʠʚʥʦʩʪʴè ï r=0,33; p<0,05, çʚʣʠʷʥʠʝè ï 

r=-0,29; p<0,05 ʠ çʩʫʤʤʘʨʥʳʡ ʙʘʣʣè ï r=-0,33; 

p<0,05. 

ʄʝʞʜʫ ʥʘʣʠʯʠʝʤ ʠʥʚʘʣʠʜʥʦʩʪʠ (III  ʠ II 

ʛʨʫʧʧʳ) ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʍʆɹʃ ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʘ ʟʘ-

ʚʠʩʠʤʦʩʪʴ ʩ ʩʫʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʦʡ ʚʳʨʘʞʝʥʥʦʩʪʠ 

ʟʘʙʦʣʝʚʘʥʠʷ ʧʦ ʦʧʨʦʩʥʠʢʫ SF - 36 (ʆɿ ï r=0,27; 

p<0,05) ʠ SGRQ (çʘʢʪʠʚʥʦʩʪʴè ï r=0,29; p<0,05, 

çʚʣʠʷʥʠʝè ï r=0,43; p<0,01 ʠ çʩʫʤʤʘʨʥʳʡ ʙʘʣʣè ï 

r=0,39; p<0,05). ɹʦʣʴʥʦʡ ʍʆɹʃ, ʠʤʝʶʱʠʡ ʠʥʚʘʣʠʜ-

ʥʦʩʪʴ, ʥʝʚʳʩʦʢʦ ʦʮʝʥʠʚʘʝʪ ʩʦʙʩʪʚʝʥʥʦʝ ʟʜʦʨʦʚʴʝ ʠ 

ʩʚʷʟʳʚʘʝʪ ʵʪʦʪ ʬʘʢʪ ʩ ʙʦʣʝʟʥʴʶ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠ ɹɸ ʫ ʜʝʪʝʡ ʠ ʍʆɹʃ ʫ ʚʟʨʦʩ-

ʣʳʭ ʦʢʘʟʳʚʘʶʪ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʂɾ ʧʘ-

ʮʠʝʥʪʦʚ. ʉʪʝʧʝʥʴ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʂɾ ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʩʪʝʧʝʥʴʶ ʪʷʞʝʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ. ʉ ʫʚʝʣʠ-

ʯʝʥʠʝʤ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ɹɸ ʠ ʍʆɹʃ ʩʥʠʞʘʝʪʩʷ ʂɾ 

ʧʘʮʠʝʥʪʦʚ. ʇʨʠ ʍʆɹʃ ʚʳʷʚʣʝʥʳ ʙʦʣʝʝ ʚʳʨʘʞʝʥ-

ʥʳʝ ʥʘʨʫʰʝʥʠʷ ʂɾ. ʉʫʙʲʝʢʪʠʚʥʘʷ ʦʮʝʥʢʘ ʩʪʝʧʝʥʠ 

ʚʳʨʘʞʝʥʥʦʩʪʠ ʍʆɹʃ, ʦʛʨʘʥʠʯʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ 

ʚʩʣʝʜʩʪʚʠʝ ʍʆɹʃ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʚʳ-

ʟʚʘʥʥʳʭ ʍʆɹʃ, ʥʘʭʦʜʷʪʩʷ ʢʘʢ ʚ ʧʨʷʤʦʡ, ʪʘʢ ʠ ʚ ʦʙ-

ʨʘʪʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʣʠʥʠʯʝʩʢʠʭ ʠ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ɺʦʟʨʘʩʪ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴ ʟʘʙʦ-

ʣʝʚʘʥʠʷ ʦʢʘʟʘʣʠʩʴ ʤʝʥʝʝ ʟʥʘʯʠʤʳʤʠ ʧʨʝʜʠʢʪʦʨʘʤʠ 

ʫʭʫʜʰʝʥʠʷ ʂɾ, ʠ ʠʭ ʟʥʘʯʝʥʠʝ ʚʘʨʴʠʨʦʚʘʣʦ ʧʦ ʨʘʟ-

ʣʠʯʥʳʤ ʰʢʘʣʘʤ. ʊʦ ʝʩʪʴ, ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, 

ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʂɾ ʧʨʠ ʍʆɹʃ, ʷʚʣʷʶʪʩʷ ʥʝ 

ʩʪʦʣʴʢʦ ʜʣʠʪʝʣʴʥʦʩʪʴ ʙʦʣʝʟʥʠ ʠ ʚʦʟʨʘʩʪ ʙʦʣʴʥʳʭ, 

ʩʢʦʣʴʢʦ ʥʘʨʫʰʝʥʠʷ ʢʣʠʥʠʢʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦ-

ʢʘʟʘʪʝʣʝʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʩʣʦʞʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ 

ʚʝʥʪʠʣʷʮʠʦʥʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʘʮʠʝʥʪ 

ʩʫʙʲʝʢʪʠʚʥʦ ʚʦʩʧʨʠʥʠʤʘʝʪ ʢʘʢ ʦʱʫʱʝʥʠʝ ʦʜʳʰʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʂɾ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ 

ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʡ ʚ ʧʨʘʢ-

ʪʠʢʝ ʚʝʜʝʥʠʷ ʙʦʣʴʥʳʭ ɹɸ ʠ ʍʆɹʃ ʥʝʦʙʭʦʜʠʤʦ ʦʮʝ-

ʥʠʚʘʪʴ ʥʘʨʷʜʫ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. 

ʇʦʢʘʟʘʪʝʣʠ ʂɾ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʦʮʝʥʢʠ ʟʜʦʨʦʚʴʷ, ʦʙʱʝʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ ʧʘʮʠʝʥʪʦʚ 

ʩ ɹɸ ʠ ʍʆɹʃ ʠ ʜʠʥʘʤʠʢʠ ʠʭ ʩʘʤʦʯʫʚʩʪʚʠʷ ʚ ʧʨʦ-

ʮʝʩʩʝ ʣʝʯʝʥʠʷ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʩʠʭʦʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʍʆɹʃ ʫʨʦʚʝʥʴ ʪʨʝ-

ʚʦʛʠ ʩʦʩʪʘʚʠʣ 0,55 Ñ 0,01 ʙʘʣʣʘ; ʫʨʦʚʝʥʴ ʜʝʧʨʝʩʩʠʠ - 0,56 

Ñ 0,02 ʙʘʣʣʘ, ʚ ʛʨʫʧʧʝ ʩʨʘʚʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 0,44 Ñ 

0,01 ʠ 0,63 Ñ 0,02 ʙʘʣʣʘ. ʇʨʠ ʵʪʦʤ ʫʨʦʚʝʥʴ ʪʨʝʚʦʛʠ ʠ ʫʨʦ-

ʚʝʥʴ ʜʝʧʨʝʩʩʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʍʆɹʃ ʙʳʣ ʜʦʩʪʦʚʝʨʥʦ 

ʚʳʰʝ, ʯʝʤ ʚ ʛʨʫʧʧʝ ʩʨʘʚʥʝʥʠʷ. ʉ ʧʦʤʦʱʴʶ ʠʟʫʯʝʥʠʷ 
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ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʙʳʣʘ ʩʜʝʣʘʥʘ ʧʦʧʳʪʢʘ ʚʳ-

ʷʩʥʠʪʴ, ʚ ʢʘʢʦʡ ʩʪʝʧʝʥʠ ʣʠʯʥʦʩʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʩʚʷʟʘʥʳ ʩ ʩʫʙʲʝʢʪʠʚ-

ʥʳʤʠ ʠ ʦʙʲʝʢʪʠʚʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʙʦʣʴʥʳʭ 

ʍʆɹʃ. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʫ 

ʙʦʣʴʥʳʭ ʍʆɹʃ ʥʘ ʫʨʦʚʝʥʴ ʪʨʝʚʦʛʠ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝ-

ʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʩʫʙʲʝʢʪʠʚʥʦʝ ʦʱʫʱʝʥʠʝ ʦʜʳʰʢʠ, 

ʦʧʨʝʜʝʣʷʝʤʦʡ ʧʦ ʚʠʟʫʘʣʴʥʦʡ ʘʥʘʣʦʛʦʚʦʡ ʰʢʘʣʝ ʠ ʧʦ 

ʰʢʘʣʝ ɹʦʨʛʘ (r=0,41; ʨ<0,05). ʂʨʦʤʝ ʵʪʦʛʦ, ʥʘ ʫʨʦ-

ʚʝʥʴ ʪʨʝʚʦʛʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʍʆɹʃ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷ-

ʥʠʝ ʚʦʟʨʘʩʪ ʧʘʮʠʝʥʪʘ (r=0,3; ʨ<0,05). ʏʝʤ ʩʪʘʨʰʝ 

ʚʦʟʨʘʩʪ ʙʦʣʴʥʦʛʦ ʍʆɹʃ, ʪʝʤ ʙʦʣʝʝ ʚʳʨʘʞʝʥʳ ʧʨʠ-

ʟʥʘʢʠ ʪʨʝʚʦʛʠ. ʄʝʞʜʫ ʫʨʦʚʥʝʤ ʪʨʝʚʦʛʠ ʠ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʬʫʥʢʮʠʠ ʚʥʝʰʥʝʛʦ ʜʳ-

ʭʘʥʠʷ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʥʝ 

ʚʳʷʚʣʝʥʦ. ʊʨʝʚʦʛʘ ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʳʤ ʤʝʭʘ-

ʥʠʟʤʦʤ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʩʠʭʦʛʝʥʥʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘ ʠ ʩʪʘʥʦʚʠʪʩʷ ʚʝʜʫʱʠʤ ʟʚʝʥʦʤ ʧʨʠ ʧʨʦ-

ʛʨʝʩʩʠʨʦʚʘʥʠʠ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʦʛʜʘ ʠʩʪʦʱʘʶʪʩʷ 

ʢʦʤʧʝʥʩʘʪʦʨʥʳʝ ʤʝʭʘʥʠʟʤʳ. 

ʆʜʥʠʤ ʠʟ ʧʨʦʷʚʣʝʥʠʡ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʡ 

ʜʝʟʘʜʘʧʪʘʮʠʠ ʷʚʣʷʝʪʩʷ ʜʝʧʨʝʩʩʠʷ. ʅʘ ʫʨʦʚʝʥʴ ʜʝ-

ʧʨʝʩʩʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʍʆɹʃ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ 

ʩʪʝʧʝʥʴ ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʦʱʫʱʝʥʠʷ ʦʜʳʰʢʠ (ʛ = 0,30; 

ʨ < 0,05). ʀʟ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʥʝʰ-

ʥʝʛʦ ʜʳʭʘʥʠʷ ʚ ʨʘʟʚʠʪʠʠ ʧʨʠʟʥʘʢʦʚ ʜʝʧʨʝʩʩʠʠ ʧʨʝ-

ʦʙʣʘʜʘʝʪ ʚʣʠʷʥʠʝ ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ: ʦʙʲʝʤ 

ʬʦʨʩʠʨʦʚʘʥʥʦʛʦ ʚʳʜʦʭʘ ʟʘ ʧʝʨʚʫʶ ʩʝʢʫʥʜʫ (ʛ = 

0,38; ʨ < 0,05), ʤʘʢʩʠʤʘʣʴʥʳʝ ʦʙʲʝʤʥʳʝ ʩʢʦʨʦʩʪʠ ʥʘ 

ʫʨʦʚʥʝ 75% (ʛ = 0,39; p < 0,05), ʠ ʩʨʝʜʥʠʝ ʦʙʲʝʤʥʳʝ 

ʩʢʦʨʦʩʪʠ 25-75% (ʛ = 0,33; ʨ<0,05), ʠʥʜʝʢʩ ʊʠʬ-

ʬʥʦ (ʛ = 0,2; ʨ<0,05), ʧʠʢʦʚʘʷ ʦʙʲʝʤʥʘʷ ʩʢʦʨʦʩʪʴ 

(ʛ = 0,28), ʤʘʢʩʠʤʘʣʴʥʘʷ ʦʙʲʝʤʥʘʷ ʩʢʦʨʦʩʪʴ ʥʘ 

ʫʨʦʚʥʝ 25% (ʛ = 0,28; ʨ<0,05). ʋʤʝʨʝʥʥʦʝ ʚʦʟʜʝʡ-

ʩʪʚʠʝ ʥʘ ʫʨʦʚʝʥʴ ʜʝʧʨʝʩʩʠʠ ʦʢʘʟʳʚʘʣ ʧʦʣ ʧʘʮʠʝʥʪʘ ʩ 

ʍʆɹʃ (ʛ = 0,19; ʨ<0,05). ʋʨʦʚʝʥʴ ʜʝʧʨʝʩʩʠʠ ʙʳʣ 

ʚʳʰʝ ʫ ʞʝʥʱʠʥ, ʯʝʤ ʫ ʤʫʞʯʠʥ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʨʫʰʝʥʠʷ ʚ ʧʩʠʭʦʵʤʦʮʠʦ-

ʥʘʣʴʥʦʡ ʩʬʝʨʝ ʷʚʣʷʶʪʩʷ ʦʙʱʝʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʧʘ-

ʮʠʝʥʪʦʚ ʩ ʍʆɹʃ. ʋ ʙʦʣʴʥʳʭ ʍʆɹʃ ʧʦʢʘʟʘʪʝʣʠ 

ʫʨʦʚʥʷ ʪʨʝʚʦʛʠ ʠ ʜʝʧʨʝʩʩʠʠ ʙʳʣʠ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ, 

ʯʝʤ ʚ ʛʨʫʧʧʝ ʩʨʘʚʥʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʍʆɹʃ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʧʨʠʟʥʘʢʦʚ 

ʪʨʝʚʦʛʠ ʦʢʘʟʳʚʘʶʪ ʩʫʙʲʝʢʪʠʚʥʦʝ ʦʱʫʱʝʥʠʝ 

ʦʜʳʰʢʠ, ʘ ʪʘʢʞʝ ʚʦʟʨʘʩʪ ʙʦʣʴʥʳʭ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʣʠʷʶʪ ʥʘ ʫʨʦʚʝʥʴ ʪʨʝʚʦʛʠ. ɺ ʨʘʟʚʠ-

ʪʠʠ ʩʠʤʧʪʦʤʦʚ ʜʝʧʨʝʩʩʠʠ ʧʨʝʦʙʣʘʜʘʝʪ ʚʣʠʷʥʠʝ 

ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʦʱʫʱʝʥʠʷ ʦʜʳʰʢʠ, ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʳʝ ʧʘʨʘʤʝʪʨʳ ʬʫʥʢʮʠʠ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ, ʚ 

ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʣ ʧʘʮʠʝʥʪʘ. 

ʆʪʩʫʪʩʪʚʠʝ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʢʦʨʨʝʣʷʮʠʠ ʫ 

ʙʦʣʴʥʳʭ ʍʆɹʃ ʤʝʞʜʫ ʦʜʳʰʢʦʡ ʠ ʧʩʠʭʦʵʤʦʮʠʦ-

ʥʘʣʴʥʳʤ ʩʦʩʪʦʷʥʠʝʤ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʤʦʞʥʦ ʦʙʲʷʩ-

ʥʠʪʴ ʨʘʟʚʠʪʠʝʤ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʧʩʠʭʦʣʦʛʠʯʝ-

ʩʢʦʡ ʘʜʘʧʪʘʮʠʠ ʢ ʩʦʙʩʪʚʝʥʥʦʤʫ ʩʦʩʪʦʷʥʠʶ. ɼʣʷ 

ʙʦʣʴʥʳʭ ʙʳʣʠ ʭʘʨʘʢʪʝʨʥʳ ʣʘʙʠʣʴʥʦʩʪʴ ʠ ʜʝʧʨʝʩ-

ʩʠʚʥʦʩʪʴ ʥʘʩʪʨʦʝʥʠʷ, ʦʪʩʫʪʩʪʚʠʝ ʯʫʚʩʪʚʘ ʧʝʨʩʧʝʢ-

ʪʠʚʳ, ʧʝʩʩʠʤʠʟʤ, ʧʦʜʘʚʣʝʥʥʦʩʪʴ, ʨʘʟʜʨʘʞʠʪʝʣʴ-

ʥʦʩʪʴ, ʙʝʩʧʦʤʦʱʥʦʩʪʴ, ʥʝʫʚʝʨʝʥʥʦʩʪʴ ʚ ʩʝʙʝ, ʥʘʣʠ-

ʯʠʝ ʩʢʦʚʘʥʥʦʩʪʠ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʪʨʫʜʥʦʩʪʷʤ ʚ 

ʩʦʮʠʘʣʴʥʳʭ ʢʦʥʪʘʢʪʘʭ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʥʝʩʧʦʩʦʙ-

ʥʦʩʪʠ ʘʜʝʢʚʘʪʥʦ ʚʳʨʘʞʘʪʴ ʩʚʦʠ ʯʫʚʩʪʚʘ ʠ ʵʤʦʮʠʠ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʤʫʞʯʠʥ, ʞʝʥʱʠʥʳ ʦʪʣʠʯʘʣʠʩʴ ʧʦʚʳ-

ʰʝʥʥʳʤ ʫʨʦʚʥʝʤ ʜʝʧʨʝʩʩʠʠ, ʩʥʠʞʝʥʥʦʡ ʫʩʪʦʡʯʠ-

ʚʦʩʪʴʶ ʢ ʨʘʟʣʠʯʥʳʤ ʩʪʨʝʩʩʦʚʳʤ ʩʠʪʫʘʮʠʷʤ, ʩʥʠʞʝ-

ʥʠʶ ʯʫʚʩʪʚʘ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʩʪʨʝʤʣʝʥʠʝʤ ʫʡʪʠ ʦʪ 

ʨʝʘʣʴʥʦʩʪʠ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ 

ʫ ʙʦʣʴʥʳʭ ʍʆɹʃ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʝʥʘ ʨʝʘʢʪʠʚ-

ʥʦʩʪʴ ʥʘ ʚʥʝʰʥʠʝ ʠ ʚʥʫʪʨʝʥʥʠʝ ʨʘʟʜʨʘʞʠʪʝʣʠ, ʭʘ-

ʨʘʢʪʝʨʥʘ ʩʢʣʦʥʥʦʩʪʴ ʚʦʩʧʨʠʥʠʤʘʪʴ ʙʦʣʴʰʦʡ ʢʨʫʛ 

ʩʠʪʫʘʮʠʡ ʫʛʨʦʞʘʶʱʠʤ. ʕʪʦ, ʥʝʩʦʤʥʝʥʥʦ, ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʟʘʢʨʝʧʣʝʥʠʶ ʧʩʠʭʦʪʨʘʚʤʠʨʫʶʱʝʡ ʧʨʦ-

ʙʣʝʤʳ, ʫʪʷʞʝʣʝʥʠʶ ʠ ʫʭʫʜʰʝʥʠʶ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝ-

ʚʘʥʠʷ. ʀʟʤʝʥʝʥʠʷ ʚ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʤ ʩʪʘʪʫʩʝ 

ʙʦʣʴʥʳʭ ʍʆɹʃ, ʦʩʦʙʝʥʥʦ ʧʦʚʳʰʝʥʥʘʷ ʪʨʝʚʦʞ-

ʥʦʩʪʴ, ʦʩʪʦʨʦʞʥʦʩʪʴ ʠ ʯʨʝʟʤʝʨʥʦʝ ʚʥʠʤʘʥʠʝ ʢ ʩʚʦ-

ʝʤʫ ʟʜʦʨʦʚʴʶ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʩʠʣʝʥʠʶ ʦʱʫʱʝʥʠʡ 

ʦʜʳʰʢʠ ʠ ʦʛʨʘʥʠʯʝʥʠʶ ʠʭ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦ-

ʩʪʠ. ʋʢʘʟʘʥʥʳʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʪʨʝʙʫʶʪ, ʥʘʨʷʜʫ ʩ 

ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʣʝʯʝʥʠʷ ʠ ʨʝʘʙʠʣʠʪʘ-

ʮʠʠ ʪʘʢʠʭ ʙʦʣʴʥʳʭ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʨʝʜʩʪʚʘ ʧʩʠʭʦ-

ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 
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