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ʋ ɺ̔ ʩʥʠʢʫ ʨʦʟʛʣʷʥʫʪʦ ʧʠʪʘʥʥʷ ʚʟʘʻʤʦʜʽʾ ʩʫʩʧʽʣʴʩʪʚʘ ʽ ʧʨʠʨʦʜʠ, ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩ-
ʪʘʥʥʷ ʪʘ ʦʭʦʨʦʥʠ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɺʽʜʦʙʨʘʞʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʫ ʛʘʣʫʟʽ ʛʝʦ-
ʣʦʛʽʾ, ʛʝʦʭʽʤʽʾ, ʛʽʜʨʦʛʝʦʣʦʛʽʾ, ʛʝʦʛʨʘʬʽʾ, ʝʢʦʣʦʛʽʾ ʪʘ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʛʝʦʛʨʘʬʽʾ.  
ɼʣʷ ʥʘʫʢʦʚʮʽʚ, ʬʘʭʽʚʮʽʚ ʽ ʚʠʢʣʘʜʘʯʽʚ ʚʠʱʠʭ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ. 
 

ɺ ɺʝʩʪʥʠʢʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʱʝʩʪʚʘ ʠ ʧʨʠʨʦʜʳ, ʨʘʮʠʦʥʘʣʴʥʦʛʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. ʆʪʨʘʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ 
ʛʝʦʣʦʛʠʠ, ʛʝʦʭʠʤʠʠ, ʛʠʜʨʦʛʝʦʣʦʛʠʠ, ʛʝʦʛʨʘʬʠʠ, ʵʢʦʣʦʛʠʠ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʛʝʦ-
ʛʨʘʬʠʠ. ɼʣʷ ʥʘʫʯʥʳʭ ʨʘʙʦʪʥʠʢʦʚ, ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ɺʋɿʦʚ. 

 

Visnyk of V. N. Karazin Kharkiv National University, series ñGeology. Geography. Ecologyò is 
devoted to the modern studies in the field of geology, geochemistry, hydrogeology, ecology and 
social and economic geography.  
ñVisnykò is intended for scientists, specialists and high school lecturers.  
 

ɿʘʪʚʝʨʜʞʝʥʦ ʜʦ ʜʨʫʢʫ ʨʽʰʝʥʥʷʤ ɺʯʝʥʦʾ ʨʘʜʠ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 
ʽʤʝʥʽ ɺ. ʅ. ʂʘʨʘʟʽʥʘ (ʧʨʦʪʦʢʦʣ ˉ 17 ʚʽʜ 30.11.2020 ʨ.). 

 

ʈʝʜʘʢʮʽʡʥʘ ʢʦʣʝʛʽʷ: ʜ. ʛʝʦʛʨ. ʥ., ʧʨʦʬ. ʂ. ɸ. ʅʻʤʝʮʴ (ʛʦʣʦʚʘ ʨʝʜʢʦʣʝʛʽʾ); ʆ. ɺ. ʏʫʻʥʢʦ 
(ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʩʝʢʨʝʪʘʨ); ʜ. ʛʝʦʣ.-ʤʽʥ. ʥ., ʧʨʦʬ. ɯ. ɺ. ɺʠʩʦʯʘʥʩʴʢʠʡ; ʜ. ʛʝʦʛʨ. ʥ., ʧʨʦʬ. 
ʆ. ʄ. ʂʨʘʡʥʶʢʦʚ; ʜ. ʛʝʦʣ.-ʤʽʥ. ʥ., ʧʨʦʬ. ɸ. ɯ. ʃʫʨôʻ; ʜ. ʛʝʦʛʨ. ʥ., ʧʨʦʬ. ɸ. ʅ. ʅʝʢʦʩ; ʜ. ʛʝʦʛʨ. ʥ., 
ʧʨʦʬ. ʃ. ʄ. ʅʻʤʝʮʴ; ʜ. ʛʝʦʛʨ. ʥ., ʧʨʦʬ. ɺ. ɸ. ʇʝʨʝʩʘʜʴʢʦ; ʜ. ʛʝʦʣ.-ʤʽʥ. ʥ., ʧʨʦʬ. ɺ. ɻ. ʉʫʷʨʢʦ; 
ʜ. ʛʝʦʛʨ. ʥ., ʜʦʮ. ʂ. ʖ. ʉʝʛʽʜʘ; ʜ. ʪʝʭʥ. ʥ., ʧʨʦʬ. ɯ. ʄ. ʌʠʢ; ʜ. ʪʝʭʥ. ʥ., ʧʨʦʬ. ɯ. ɻ. ʏʝʨʚʘʥʴʦʚ 
(ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺ. ʅ. ʂʘʨʘʟʽʥʘ); ʜ. ʪʝʭʥ. ʥ., ʧʨʦʬ. ɺ. ʉ. ɹʽʣʝʮʴʢʠʡ 
(ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʍʘʨʢʽʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè); ʜ. ʛʝʦʣ.-ʤʽʥ. ʥ., 
ʧʨʦʬ., ʯʣʝʥ-ʢʦʨ. ʅɸʅʋ ɽ. ʗ. ɾʦʚʠʥʩʴʢʠʡ (ɯʥʩʪʠʪʫʪ ʛʝʦʭʽʤʽʾ, ʤʽʥʝʨʘʣʦʛʽʾ ʪʘ ʨʫʜʦʫʪʚʦʨʝʥʥʷ  
ʽʤʝʥʽ ʄ. ʇ. ʉʝʤʝʥʝʥʢʘ ʅɸʅ ʋʢʨʘʾʥʠ); ʜ. ʛʝʦʣ.-ʤʽʥ. ʥ., ʧʨʦʬ. ɺ. ʄ. ɿʘʛʥʽʪʢʦ (ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʾ 
ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ); ʜ. ʬʽʟ.-ʤʘʪ. ʥ., ʧʨʦʬ. 
ɻ. ɼ. ʂʦʚʘʣʝʥʢʦ (ʜʠʨʝʢʪʦʨ ɯʥʩʪʠʪʫʪʫ ʬʽʟʠʢʠ ʚʠʩʦʢʠʭ ʝʥʝʨʛʽʡ ʽ ʷʜʝʨʥʦʾ ʬʽʟʠʢʠ ʅʅʎ çʍʘʨʢʽʚʩʴ-
ʢʠʡ ʬʽʟʠʢʦ-ʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè ʅɸʅ ʋʢʨʘʾʥʠ). 
ɯʥʦʟʝʤʥʽ ʯʣʝʥʠ ʨʝʜʢʦʣʝʛʽʾ: ʜ. ʛʝʦʛʨʘʬʽʾ, ʧʨʦʬ. ʆ. ʉ. ɺʦʣʦʜʯʝʥʢʦ (ɯʥʩʪʠʪʫʪ ʢʘʨʪʦʛʨʘʬʽʾ 

ɼʨʝʟʜʝʥʩʴʢʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʅʽʤʝʯʯʠʥʘ); ʜ. ʛʝʦʛʨ. ʥ., ʧʨʦʬ., ʟʘʚ. ʢʘʬ. ʛʝʦʛʨʘʬʽʾ, 
ʛʝʦʝʢʦʣʦʛʽʾ ʪʘ ʙʝʟʧʝʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ɸ. ɻ. ʂʦʨʥʽʣʦʚ (ɹʻʣʛʦʨʦʜʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʥʘʮʽʦʥʘʣʴ-
ʥʠʡ ʜʦʩʣʽʜʥʠʮʴʢʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɹʝʣɻʋè, ʈʌ); ʜ. ʛʝʦʣʦʛʽʾ, ʧʨʦʬ., ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʫ ʛʝʦʣʦʛʽʾ 
ɸʭʤʝʪ ʉʘʩʤʘʟ (ʌʽʨʘʪʩʴʢʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʊʫʨʝʯʯʠʥʘ); ʜ. ʛʘʙʽʣʽʪʦʚʘʥʠʡ, ʧʨʦʬ., ɸʥʜʞʝʡ ʊʦʤʘʰ 
ʉʦʣʝʮʢʽ (ɯʥʩʪʠʪʫʪʫ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ ɺʨʦʮʣʘʚʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʇʦʣʴʱʘ); ʜ. ʛʝʦʛʨʘʬʽʾ, 
ʧʨʦʬ., ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʛʝʦʛʨʘʬʽʾ ʽ ʪʫʨʠʟʤʫ ʉ. ɸ. ʉʪʘʥʘʡʪʽʩ (ʃʠʪʦʚʩʴʢʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  
ʦʩʚʽʪʥʽʭ ʥʘʫʢ, ʃʠʪʚʘ); ʧʨʦʬ. ʢʘʬʝʜʨʠ ʛʝʦʣʦʛʽʾ ʬʘʢʫʣʴʪʝʪʫ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ ɸʜʝʣʴ ʍʝʛʘʙ 
(ɸʩʴʶʪʩʴʢʠʡ ʋʥʽʚʝʨʩʠʪʝʪ, ɭʛʠʧʝʪ); ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʫ ʛʽʨʥʠʯʦʾ ʩʧʨʘʚʠ, ʝʢʦʣʦʛʽʾ, ʢʝʨʫʚʘʥʥʷ ʧʨʦ-
ʮʝʩʘʤʠ ʪʘ ʛʝʦʪʝʭʥʦʣʦʛʽʾ, ʧʨʦʬ. ʄʠʯʘʣ ʏʝʣʘʨ (ʂʦʰʠʮʴʢʠʡ ʊʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʉʣʦʚʘʯʯʠʥʘ).  

 

ñɺʽʩʥʠʢò ʻ ʬʘʭʦʚʠʤ ʚʠʜʘʥʥʷʤ ʢʘʪʝʛʦʨʽʾ ɸ ʟʘ ʩʧʝʮʽʘʣʴʥʦʩʪʷʤʠ 103 (ʥʘʫʢʠ ʧʨʦ ɿʝʤʣʶ) ʪʘ 
106 (ʛʝʦʛʨʘʬʽʷ) (ʥʘʢʘʟ ʄʆʅ ʋʢʨʘʾʥʠ ˉ 1643 ʚʽʜ 28.12.2019 ʨ.) ʪʘ ʚʭʦʜʠʪʴ ʜʦ ʥʘʩʪʫʧʥʠʭ  
ʤʽʞʥʘʨʦʜʥʠʭ ʙʘʟ ʜʘʥʠʭ: WorldCat, BASE (Bielefeld Academic Search Engine), ResearchBible, 
TIB/UB (German National Library of Science and Technology, University Library Hannover), SBB 
(Staatsbibliothek zu Berlin), Ulrich's Periodicals Directory, EBSCO, Index Copernicus, Web of 
Science (Emerging Sources Citation Index (ESCI)). 

 
ɸʜʨʝʩʘ ʨʝʜʘʢʮʽʡʥʦʾ ʢʦʣʝʛʽʾ: ʋʢʨʘʾʥʘ, 61022, ʍʘʨʢʽʚ, ʤʘʡʜʘʥ ʉʚʦʙʦʜʠ, 4, ʍʅʋ ʽʤʝʥʽ 

ɺ. ʅ. ʂʘʨʘʟʽʥʘ, ʬʘʢʫʣʴʪʝʪ ʛʝʦʣʦʛʽʾ, ʛʝʦʛʨʘʬʽʾ, ʨʝʢʨʝʘʮʽʾ ʽ ʪʫʨʠʟʤʫ, ʪʝʣ. (057) 707-53-56; 
e-mail: geoeco-series@karazin.ua; 
ʩʘʡʪ: http://periodicals.karazin.ua/geoeco, http://journals.uran.ua/geoeco 
 

ʊʝʢʩʪʠ ʩʪʘʪʝʡ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʘʚʪʦʨʩʴʢʽʡ ʨʝʜʘʢʮʽʾ. ɸʚʪʦʨʠ ʥʝʩʫʪʴ ʧʦʚʥʫ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ 
ʟʘ ʟʤʽʩʪ ʩʪʘʪʝʡ, ʘ ʪʘʢʦʞ ʜʦʙʽʨ, ʪʦʯʥʽʩʪʴ ʥʘʚʝʜʝʥʠʭ ʬʘʢʪʽʚ, ʮʠʪʘʪ, ʚʣʘʩʥʠʭ ʽʤʝʥ ʪʘ ʽʥʰʠʭ ʚʽʜʦ-
ʤʦʩʪʝʡ. 

 

ʉʪʘʪʪʽ ʧʨʦʡʰʣʠ ʚʥʫʪʨʽʰʥʻ ʪʘ ʟʦʚʥʽʰʥʻ ʨʝʮʝʥʟʫʚʘʥʥʷ. 
 

ʉʚʽʜʦʮʪʚʦ ʧʨʦ ʜʝʨʞʘʚʥʫ ʨʝʻʩʪʨʘʮʽʶ ʂɺ ˉ 21574-11474ʈ ʚʽʜ 20.08.2015. 
 
 
 É ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  
ʽʤʝʥʽ ɺ. ʅ. ʂʘʨʘʟʽʥʘ, ʦʬʦʨʤʣʝʥʥʷ, 2020 
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ʍʈʆʅɯʂɸ 
 
 

ɼʆ ʖɺɯʃɽʖ ɺʦʣʦʜʠʤʠʨʘ ʄʠʭʘʡʣʦʚʠʯʘ ʇɸʑɽʅʂɸ 

 

 
 

15 ʚʝʨʝʩʥʷ ʩʚʷʪʢʫʻ ʜʘʪʫ ʚʽʜ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ 

ï 70 ʨʦʢʽʚ ï ʫʢʨʘʾʥʩʴʢʠʡ ʛʝʦʛʨʘʬ. ʖʚʽʣʷʨ ʥʘʨʦ-

ʜʠʚʩʷ ʫ ʚʝʨʝʩʥʽ 1950 ʨʦʢʫ ʚ ʩʝʣʽ ʄʘʣʘ ɼʽʚʠʮʷ 

ʇʨʠʣʫʮʴʢʦʛʦ ʨʘʡʦʥʫ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚ ʨʦ-

ʜʠʥʽ ʬʘʭʽʚʮʽʚ-ʘʛʨʘʨʽʾʚ. ɿʘʢʽʥʯʠʚ ʂʠʾʚʩʴʢʠʡ ʜʝʨ-

ʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ ʟ ʚʽʜ-

ʟʥʘʢʦʶ (1972 ʨ.) ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ çʛʝʦʤʦʨʬʦʣʦ-

ʛʽʷè ʪʘ ʦʪʨʠʤʘʚ ʢʚʘʣʽʬʽʢʘʮʽʶ ʛʝʦʛʨʘʬʘ-

ʛʝʦʤʦʨʬʦʣʦʛʘ. ʇʦʪʽʤ ï ʘʩʧʽʨʘʥʪʫʨʘ ʫ ʩʝʢʪʦʨʽ ʛʝʦ-

ʛʨʘʬʽʾ ɸʅ ʋʈʉʈ (1974-1977 ʨʨ.), ʟʘʭʠʩʪʠʚ ʢʘʥ-

ʜʠʜʘʪʩʴʢʫ ʜʠʩʝʨʪʘʮʽʶ (1980 ʨ.) ï ̔ ʜʦʚʛʠʡ-ʜʦʚʛʠʡ 

ʰʣʷʭ ʧʨʠʩʚʷʪʠʚ ʛʝʦʛʨʘʬʽʯʥʽʡ ʥʘʫʮʽ. ʅʘ ʧʦʯʘʪʢʫ ï 

ʷʢ ʣʘʥʜʰʘʬʪʦʟʥʘʚʮʷ-ʩʪʝʧʦʚʠʢʘ, ʪʦʙʪʦ ʩʧʝʮʽʘʣʽʩ-

ʪʘ ʟ ʚʠʚʯʝʥʥʷ ʣʘʥʜʰʘʬʪʽʚ ʫʢʨʘʾʥʩʴʢʦʛʦ ʩʪʝʧʫ; 

ʜʘʣʽ ï ʙʽʣʴʰʝ. ʎʝ çʙʽʣʴʰʝè ʚʜʘʣʦ ʚʽʜʨʝʬʣʝʢʩʫʚʘʚ 

ʚʠʜʘʪʥʠʡ ʨʦʩʽʡʩʴʢʠʡ ʛʝʦʛʨʘʬ ɸ.ɻ. ɯʩʘʯʝʥʢʦ, ʟʘ-

ʟʥʘʯʠʚʰʠ ʚ 1990-ʭ ʨʨ., ʱʦ ɺʦʣʦʜʠʤʠʨ ʇʘʱʝʥʢʦ 

ï ʦʜʠʥ ʟ ʥʝʙʘʛʘʪʴʦʭ ʣʘʥʜʰʘʬʪʦʟʥʘʚʮʽʚ ʚ ʋʢʨʘʾʥʽ, 

ʢʦʪʨʠʡ ʫ çʙʫʨʝʤʥʽè 90-ʪʽ, ʢʦʣʠ ʚ ʥʘʫʮʽ ʢʦʾʣʦʩʷ 

ʙʦʟʥʘ ʱʦ, ʧʣʽʜʥʦ ʧʨʘʮʶʚʘʚ ʫ ʣʘʥʜʰʘʬʪʦʟʥʘʚʩʪʚʽ 

ʡ ʦʪʨʠʤʫʚʘʚ ʥʝʧʝʨʝʩʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ (ʧʽʜʩʫʤʦʚʘʥʽ 

ʫ ʡʦʛʦ ʚʽʜʦʤʽʡ ʤʦʥʦʛʨʘʬʽʾ çʊʝʦʨʝʪʠʯʝʩʢʠʝ ʚʦʧ-

ʨʦʩʳ ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʷè, ʂ.: ʅʘʫʢʦʚʘ ʜʫʤʢʘ, 

1993). ɯʤôʷ ʇʘʱʝʥʢʘ ʙʫʣʦ ʦʜʥʠʤ ʟ ʥʝʯʠʩʣʝʥʥʠʭ, ʟ 

ʷʢʠʤʠ ʤʦʞʥʘ ʙʫʣʦ ʙ ʧʦʚôʷʟʘʪʠ ʧʝʨʝʭʽʜ ʚ ʥʘʰʽʡ 

ʢʨʘʾʥʽ ʚʽʜ ʨʘʜʷʥʩʴʢʦʛʦ ʣʘʥʜʰʘʬʪʦʟʥʘʚʩʪʚʘ ʜʦ 

ʫʢʨʘʾʥʩʴʢʦʛʦ, ʘʙʦ ʧʦʩʪʨʘʜʷʥʩʴʢʦʛʦ.  

ɺʦʣʦʜʠʤʠʨ ʇʘʱʝʥʢʦ ʧʨʦʡʰʦʚ ʰʣʷʭ ʚʽʜ ʤʦ-

ʣʦʜʰʦʛʦ, ʩʪʘʨʰʦʛʦ, ʧʨʦʚʽʜʥʦʛʦ ʜʦ ʛʦʣʦʚʥʦʛʦ ʥʘ-

ʫʢʦʚʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʢʘ (1977-2007 ʨʨ.) ʫ ʉʝʢʪʦʨʽ, 

ʟʛʦʜʦʤ ɺʽʜʜʽʣʝʥʥʽ ʛʝʦʛʨʘʬʽʾ ɸʅ ʋʈʉʈ, ʢʦʪʨʝ ʪʨʘ-

ʥʩʬʦʨʤʫʚʘʣʦʩʷ ʚ ɯʥʩʪʠʪʫʪ ʛʝʦʛʨʘʬʽʾ ʅɸʅ ʋʢʨʘʾ-

ʥʠ. 37 ʨʦʢʽʚ ʚʽʥ ʧʨʠʩʚʷʪʠʚ ʘʢʘʜʝʤʽʯʥʽʡ ʥʘʫʮʽ. 

ɿʘʪʷʪʠʡ çʧʦʣʴʦʚʠʢè (ʙʝʟ çʧʦʣʷè ʥʝʤʘʻ ʛʝʦʛʨʘ-

ʬʽʾ), ɺ.ʄ. ʇʘʱʝʥʢʦ ʧʨʦʚʦʜʠʚ ʩʘʤʦʪʫʞʢʠ ʽ ʙʨʘʚ 

ʫʯʘʩʪʴ ʚ ʯʠʩʣʝʥʥʠʭ ʝʢʩʧʝʜʠʮʽʷʭ ï ʚʽʜ ʂʘʤʯʘʪʢʠ 

ʜʦ ɸʜʨʽʘʪʠʢʠ.  

ɺ 1990-2000-ʪʽ ʨʦʢʠ ɺ.ʄ. ʇʘʱʝʥʢʦ ʘʢʪʠʚʥʦ 

ʩʧʽʚʧʨʘʮʶʻ ʽʟ ʃʘʙʦʨʘʪʦʨʽʻʶ ʧʦʩʪʥʝʢʣʘʩʠʯʥʠʭ 

ʤʝʪʦʜʦʣʦʛʽʡ ʎʝʥʪʨʫ ʛʫʤʘʥʽʪʘʨʥʦʾ ʦʩʚʽʪʠ ʅɸʅ 

ʋʢʨʘʾʥʠ, ʢʦʪʨʘ ʷʢʦʩʴ ʥʝʩʧʦʜʽʚʘʥʦ ʩʪʘʣʘ ʦʩʝʨʝʜ-

ʢʦʤ ʥʦʚʽʪʥʴʦʛʦ ʬʽʣʦʩʦʬʩʴʢʦʛʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʦʛʦ 

ʨʫʭʫ ʚ ʫʢʨʘʾʥʩʴʢʽʡ ʧʨʠʨʦʜʥʠʯʽʡ ʛʝʦʛʨʘʬʽʾ, ʷʢʠʡ 

ʦʪʨʠʤʘʚ ʥʘʟʚʫ ʧʦʩʪʥʝʢʣʘʩʠʯʥʦʛʦ. ʈʷʜ ʨʦʙʽʪ, ʟʦʢ-

ʨʝʤʘ çʄʝʪʦʜʦʣʦʛʽʷ ʧʦʩʪʥʝʢʣʘʩʠʯʥʦʛʦ ʣʘʥʜʰʘʬ-

ʪʦʟʥʘʚʩʪʚʘè ï ̔  ʇʘʱʝʥʢʦ ʩʪʘʻ ʦʜʥʠʤ ʟ ʟʘʩʥʦʚʥʠ-

ʢʽʚ ʥʦʚʽʪʥʴʦʛʦ ʥʘʫʢʦʚʦʛʦ ʨʫʭʫ ʚ ʛʝʦʛʨʘʬʽʯʥʽʡ ʥʘ-

ʫʮʽ. ʅʝʚʜʦʚʟʽ ʡʦʛʦ ʧʦʩʪʥʝʢʣʘʩʠʯʥʽ ʥʘʫʢʦʚʽ ʨʦʟ-

ʨʦʙʢʠ ʢʨʠʩʪʘʣʽʟʫʶʪʴʩʷ ʚ ʛʫʤʘʥʽʩʪʠʯʥʝ ʣʘʥʜʰʘʬ-

ʪʦʟʥʘʚʩʪʚʦ ʽ ʥʘʫʢʦʟʥʘʚʯʽ ʩʪʫʜʽʾ. ɸʣʝ ʜʦʩʣʽʜʥʠʢ 

ʧʨʦʜʦʚʞʫʻ ʧʨʘʮʶʚʘʪʠ ʽ ʚ çʩʪʘʥʜʘʨʪʥʠʭè ʬʽʟʠʢʦ-

ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʧʨʷʤʢʘʭ: ʣʘʥʜʰʘʬʪʦʟʥʘʚʯʝ ʢʘʨ-

ʪʦʛʨʘʬʫʚʘʥʥʷ, ʛʝʦʛʨʘʬʽʯʥʝ ʢʨʘʻʟʥʘʚʩʪʚʦ, ʟʘʛʘʣʴ-

ʥʝ ʟʝʤʣʝʟʥʘʚʩʪʚʦ, ʟʝʤʣʝʫʩʪʨʽʡ ʽ ʢʘʜʘʩʪʨ, ʛʝʦʝʢʦ-

ʣʦʛʽʷ ï ʥʝʧʦʚʥʠʡ ʧʝʨʝʣʽʢ ʛʘʣʫʟʝʡ, ʜʝ ʥʘʫʢʦʚʝʮʴ 

ʜʦʩʷʛʘʻ ʚʘʞʣʠʚʠʭ ʽ ʧʦʤʽʪʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ.  

ɺʦʣʦʜʠʤʠʨ ʇʘʱʝʥʢʦ ʙʫʚ ʩʧʽʚʘʚʪʦʨʦʤ ʩʝʨʝʜ-

ʥʴʦʤʘʩʰʪʘʙʥʠʭ ʢʘʨʪ ʣʘʥʜʰʘʬʪʽʚ ʋʢʨʘʾʥʠ ʽ ʢʘʨʪʠ 



ɺʽʩʥʠʢ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ̔ ʤʝʥʽ ɺ.ʅ. ʂʘʨʘʟʽʥʘ  

- ф - 

ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʋʢ-

ʨʘʾʥʠ. ʊʘʢʦʞ ʙʫʚ ʘʚʪʦʨʦʤ ʢʘʨʪ ʣʘʥʜʰʘʬʪʽʚ ʦʢʨʝ-

ʤʠʭ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ.  

ʅʘ ʮʴʦʤʫ ʤʦʞʥʘ ʙʫʣʦ ʽ ʟʘʚʝʨʰʠʪʠ çʪʠʧʦ-

ʚʠʡè ʞʠʪʪʻʧʠʩ ʥʘʫʢʦʚʮʷ. ʇʨʦʪʝ ɺ.ʄ. ʇʘʱʝʥʢʦ ï 

ʚʯʝʥʠʡ ʜʘʣʝʢʦ ʥʝʪʠʧʦʚʠʡ. ʊʦ ʞ ʡʦʛʦ çʥʘʫʢʦʚʘ 

ʙʽʦʛʨʘʬʽʷè ʙʫʜʝ ʘʙʩʦʣʶʪʥʦ ʥʝʧʦʚʥʦʶ, ʷʢʱʦ ʢʦ-

ʨʦʪʢʦ ʥʝ ʩʢʘʟʘʪʠ ʧʨʦ ʪʘʢʝ. 

ʅʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʘ ʨʦʙʦʪʘ. ɺ.ʄ. ʇʘʱʝʥ-

ʢʦʤ ʧʽʜʛʦʪʦʚʣʝʥʦ ʦʜʥʦʛʦ ʜʦʢʪʦʨʘ ʽ ʜʝʩʷʪʴ ʢʘʥʜʠ-

ʜʘʪʽʚ ʥʘʫʢ ʟʘ ʩʧʝʮʽʘʣʴʥʦʩʪʷʤʠ çʬʽʟʠʯʥʘ ʛʝʦʛʨʘ-

ʬʽ̫, ʛʝʦʬʽʟʠʢʘ ʽ ʛʝʦʭʽʤʽʷ ʣʘʥʜʰʘʬʪʽʚè ʪʘ çʢʦʥʩʪ-

ʨʫʢʪʠʚʥʘ ʛʝʦʛʨʘʬʽʷ ʽ ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚè. ʎʠʬʨʘ ʛʦʚʦʨʠʪʴ ʩʘʤʘ ʟʘ 

ʩʝʙʝ. ʂʨʽʤ ʦʬʽʮʽʡʥʦʛʦ ʢʝʨʽʚʥʠʮʪʚʘ ʤʦʣʦʜʠʤʠ 

ʥʘʫʢʦʚʮʷʤʠ, ï ʙʝʟʣʽʯ ʢʦʥʩʫʣʴʪʘʮʽʡ, ʧʦʨʘʜ, ʨʝʜʘ-

ʛʫʚʘʥʴ, ʨʝʮʝʥʟʫʚʘʥʴ, ʧʽʜʪʨʠʤʦʢ, ʥʘʩʪʘʥʦʚ: ʽ ʤʦ-

ʣʦʜʠʤ ʽ ʥʝ ʟʦʚʩʽʤ ʤʦʣʦʜʠʤ ʢʦʣʝʛʘʤ-ʛʝʦʛʨʘʬʘʤ, 

ʝʢʦʣʦʛʘʤ. ɯ ʚʩʝ ʮʝ ï ʜʨʫʞʥʦ, ʚʽʜʚʝʨʪʦ, ʙʝʟʢʦʨʠʩ-

ʣʠʚʦ. 

ʅʘʫʢʦʚʦ-ʦʨʛʘʥʽʟʘʮʽʡʥʘ ʨʦʙʦʪʘ. ʊʨʠʚʘʣʠʡ 

ʯʘʩ ɺ.ʄ. ʇʘʱʝʥʢʦ ʙʫʚ ʯʣʝʥʦʤ ʝʢʩʧʝʨʪʥʦʾ ʨʘʜʠ ʟ 

ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢ ɺɸʂ ʋʢʨʘʾʥʠ, ʟʘʡʤʘʚ ʜʚʽ ʢʘ-

ʜʝʥʮʽʾ ï ʟʘʩʪʫʧʥʠʢʘ ʛʦʣʦʚʠ ʝʢʩʧʝʨʪʥʦʾ ʨʘʜʠ. ʇʦ-

ʥʘʜ 30 ʨʦʢʽʚ ɺ.ʄ. ʇʘʱʝʥʢʦ ʻ ʯʣʝʥʦʤ ʧʨʝʟʠʜʽʾ 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʪʦʚʘʨʠʩʪʚʘ, ʽʟ 1999 

ʨ. ʦʯʦʣʶʻ ʡʦʛʦ ʂʠʾʚʩʴʢʠʡ ʚʽʜʜʽʣ. ʁʦʛʦ ʟʫʩʠʣʣʷ-

ʤʠ, ʷʢ ʟʘʩʥʦʚʥʠʢʘ ʪʘ ʛʦʣʦʚʥʦʛʦ ʨʝʜʘʢʪʦʨʘ, ʙʘʛʘʪʦ 

ʨʦʢʽʚ ʧʽʜʪʨʠʤʫʻʪʴʩʷ, ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʠʜʘʥʥʷ 

çʂʠʾʚʩʴʢʦʛʦ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʱʦʨʽʯʥʠʢʘè (ʚʠʭʦ-

ʜʠʪʴ ʟ 2001 ʨ.) ʪʘ çʉʫʧʫʪʥʠʢʘ ʂʠʾʚʩʴʢʦʛʦ ʛʝʦʛ-

ʨʘʬʽʯʥʦʛʦ ʱʦʨʽʯʥʠʢʘè (ʚʠʭʦʜʠʪʴ ʽʟ 2003 ʨ.).  

ʅʘʫʢʦʚʦ-ʛʨʦʤʘʜʩʴʢʘ ʨʦʙʦʪʘ. ɿʘʧʦʯʘʪʢʫʚʘʚ ʽ 

ʟʜʽʡʩʥʶʻ ʩʝʨʽʶ ʫʢʨʘʾʥʦʟʥʘʚʯʠʭ ʽʩʪʦʨʠʢʦ-

ʙʽʦʛʨʘʬʽʯʥʠʭ ʚʠʜʘʥʴ çʋʢʨʘʾʥʩʴʢʽ ʜʦʩʪʦʡʥʠʢʠè (ʟ 

2002 ʨ.) ʽ ʛʝʦʛʨʘʬʽʯʥʦ-ʢʨʘʻʟʥʘʚʯʫ ʩʝʨʽʶ ʚʠʜʘʥʴ 

çʈʽʜʥʽ ʤʽʩʮʷ ʫʢʨʘʾʥʮʽʚè (ʽʟ 2008 ʨ.). ɺʘʞʢʦ ʟʥʘʡ-

ʪʠ ʽʥʰʦʛʦ ʪʘʢʦʛʦ ʥʘʫʢʦʚʮʷ, ʷʢʠʡ ʙʠ ʥʘ ʧʨʘʢʪʠʮʽ ï 

ʥʘ ʢʦʥʢʨʝʪʥʽʡ ʧʨʘʢʪʠʮʽ ʛʝʦʛʨʘʬʘ (ʪʘ ʽʩʪʦʨʠʢʘ) 

ʚʪʽʣʶʚʘʚ ʫ ʞʠʪʪʷ ʧʘʪʨʽʦʪʠʯʥʽ ʡ ʛʨʦʤʘʜʷʥʩʴʢʽ ʛʘ-

ʩʣʘ, ʥʝ ʦʙʤʝʞʫʶʯʠʩʴ ʧʦʢʘʟʦʚʠʤʠ ʛʫʯʥʠʤʠ ʜʝ-

ʢʣʘʨʘʮʽʷʤʠ, ʽ ʬʘʢʪʠʯʥʦ ʙʝʟ ʩʪʦʨʦʥʥʴʦʾ ʜʦʧʦʤʦʛʠ 

(ʯʠ ʧʨʠ ʤʽʥʽʤʫʤʫ ʪʘʢʦʾ).  

ɼʦ ʮʴʦʛʦ ʩʣʽʜ ʜʦʜʘʪʠ, ʱʦ ʢʦʣʦ ʥʘʫʢʦʚʠʭ ʽʥ-

ʪʝʨʝʩʽʚ ɺ.ʄ. ʇʘʱʝʥʢʘ ʥʝ ʦʙʤʝʞʫʚʘʣʦʩʷ ʛʝʦʛʨʘ-

ʬʽʻʶ. ʅʘʫʢʦʟʥʘʚʩʪʚʦ, ʬʽʣʦʣʦʛʽʷ ʽ ʣʽʥʛʚʽʩʪʠʢʘ ï ʚ 

ʮʠʭ ʩʬʝʨʘʭ ʚʽʥ ʪʝʞ ʟʘʣʠʰʠʚ ʚʘʞʣʠʚʽ ʨʦʙʦʪʠ, ʜʫ-

ʤʢʠ, ʧʣʘʥʠ, ʽʜʝʾ. 

ɯ ʱʝ ï ʧʨʦ alter ego ʥʘʫʢʦʚʮʷ ɺ.ʄ. ʇʘʱʝʥʢʘ: 

ʚʽʥ ï ʧʦʝʪ. ʇʦʝʪ ʥʝ ʥʘ ʢʰʪʘʣʪ çʪʦʛʦ, ʭʪʦ ʯʘʩ ʚʽʜ 

ʯʘʩʫ ʧʦʧʠʩʫʻ ʚʽʨʰʽè: ʪʘʢʠʭ ï ʙʘʛʘʪʦ. ʅʘʰ ʶʚʽʣʷʨ 

ï ʯʣʝʥ ʅʘʮʽʦʥʘʣʴʥʦʾ ʩʧʽʣʢʠ ʧʠʩʴʤʝʥʥʠʢʽʚ ʋʢʨʘʾ-

ʥʠ (ʽʟ 1999 ʨʦʢʫ); ʣʘʫʨʝʘʪ ʣʽʪʝʨʘʪʫʨʥʦʾ ʧʨʝʤʽʾ 

ʽʤʝʥʽ ʄʠʢʦʣʠ ʂʫʣʽʰʘ (2013 ʨ.); ʧʦʝʪ ʩʪʘʪʫʩʥʠʡ, 

ʪʘʣʘʥʦʚʠʪʠʡ ʽ ʚʠʟʥʘʥʠʡ ʢʦʣʝʛʘʤʠ ʧʦ ʣʽʪʝʨʘʪʫʨ-

ʥʦʤʫ çʮʝʭʫè (ʟʦʢʨʝʤʘ, ʆʣʝʩʝʤ ɻʦʥʯʘʨʦʤ); ʧʦʝʪ 

ˇʨʫʥʪʦʚʥʦʛʦ ʝʧʽʯʥʦʛʦ ʩʢʣʘʜʫ ʽ ʰʠʨʦʢʠʭ ʽʩʪʦʨʠʯ-

ʥʠʭ ʧʦʣʦʪʝʥ, ʘʚʪʦʨ 16-ʪʠ ʧʦʝʪʠʯʥʠʭ ʢʥʠʛ (ʟʙʽ-

ʨʦʢ). ʋ ʧʠʩʴʤʝʥʥʠʢʘ ʇʘʱʝʥʢʘ ʻ ʩʚʽʡ ʩʪʠʣʴ, ʩʚʦʻ 

ʦʩʦʙʣʠʚʝ ʩʣʦʚʦ ï ʚʠʰʫʢʘʥʝ, ʧʦʯʘʩʪʠ ʥʘʚʽʪʴ ʨʘʬʽ-

ʥʦʚʘʥʝ, ʚʜʫʤʣʠʚʦ-ʬʽʣʦʩʦʬʩʴʢʝ ʽ ʚʦʜʥʦʯʘʩ ʛʣʠ-

ʙʠʥʥʦ-ʥʘʨʦʜʥʝ.  

ʅʘ ʧʝʨʝʪʠʥʽ ʣʽʪʝʨʘʪʫʨʥʠʭ ʽ ʥʘʫʢʦʚʠʭ ʽʥʪʝʥ-

ʮʽʡ ɺʦʣʦʜʠʤʠʨ ʄʠʭʘʡʣʦʚʠʯ ʇʘʱʝʥʢʦ ʚʠʩʪʫʧʘʻ 

ʷʢ ʯʠ ʥʝ ʻʜʠʥʠʡ ʚ ʫʢʨʘʾʥʩʴʢʦʤʫ ʧʨʠʨʦʜʥʠʯʦ-

ʥʘʫʢʦʚʦʤʫ ʧʘʥʦʧʪʠʢʫʤʽ ʧʨʦʬʝʩʽʡʥʠʡ, ʧʦʩʣʽʜʦʚ-

ʥʠʡ ʽ çʦʟʙʨʦʻʥʠʡè ʥʝʦʙʭʽʜʥʠʤʠ ʬʽʣʦʣʦʛʽʯʥʠʤʠ 

ʟʥʘʥʥʷʤʠ, ʙʦʨʝʮʴ ʟʘ ʩʤʠʩʣʦʚʫ ʯʠʩʪʦʪʫ ʽ ʣʦʛʽʯʥʫ 

ʘʜʝʢʚʘʪʥʽʩʪʴ ʥʘʫʢʦʚʦʾ ʤʦʚʠ.  

ʊʘʢʠʤ ʚ ʩʚʽʡ ʶʚʽʣʝʡ ʧʦʩʪʘʻ ʧʝʨʝʜ ʥʘʤʠ ʥʝ-

ʧʝʨʝʩʽʯʥʠʡ ʚʯʝʥʠʡ, ʧʝʜʘʛʦʛ, ʧʠʩʴʤʝʥʥʠʢ, ʛʨʦʤʘ-

ʜʷʥʠʥ ï ʧʨʦʬʝʩʦʨ ɺ.ʄ. ʇʘʱʝʥʢʦ. ɺʽʥ ʽ ʩʴʦʛʦʜʥʽ 

ʩʧʦʚʥʝʥʠʡ ʟʘʚʟʷʪʪʷ ʡ ʝʥʝʨʛʽʾ. ʆʯʽʢʫʻʪʴʩʷ ʡʦʛʦ 

ʥʘʩʪʫʧʥʘ ʤʦʥʦʛʨʘʬʽʷ: çɸʪʨʠʙʫʪʠʚʥʝ ʥʘʫʢʦʟʥʘʚʩ-

ʪʚʦè ï ʧʦʜʘʣʴʰʠʡ ʚʘʞʣʠʚʠʡ ʚʥʝʩʦʢ ʚ ʪʝʦʨʽʶ, 

ʤʝʪʦʜ, ʤʝʪʦʜʦʣʦʛʽʶ. ʊʦ ʞ ʧʦʙʘʞʘʻʤʦ ʶʚʽʣʷʨʦʚʽ 

ʤʽʮʥʦʛʦ ʟʜʦʨʦʚôʷ, ʦʧʪʠʤʽʟʤʫ, ʥʘʩʥʘʛʠ, ʜʦʚʛʠʭ 

ʨʦʢʽʚ ʞʠʪʪʷ ʽ ʙʘʛʘʪʦ-ʙʘʛʘʪʦ ʥʦʚʠʭ ʚʥʝʩʢʽʚ ʚ ʥʘʫʢʫ 

ʽ ʢʫʣʴʪʫʨʫ ʥʘʰʦʾ ɺʽʪʯʠʟʥʠ.  

 

ʖʣʽʘʥ ʊʶʪʶʥʥʠʢ, ʉʝʨʛʽʡ ʂʦʥʷʢʽʥ 

ʪʘ 

ʨʝʜʘʢʮʽʡʥʘ ʢʦʣʝʛʽʷ çɺʽʩʥʠʢʫè 
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ʊɽʂʊʆʅɯʏʅɸ ɯʅɺɽʈʉɯʗ ɼʅɯʇʈʆɺʉʔʂʆ-ɼʆʅɽʎʔʂʆɰ ɿɸʇɸɼʀʅʀ.  

ʏɸʉʊʀʅɸ 2. ɻɽʆɼʀʅɸʄɯʏʅɯ ʆɹʉʊɸʅʆɺʂʀ ɯ ʂɯʅɽʄɸʊʀʏʅʀʁ ʄɽʍɸʅɯɿʄ  

ɼɽʌʆʈʄɸʎɯʁ ʈʀʌʊʆɻɽʅʅʆɰ ʉʊʈʋʂʊʋʈʀ 
 

ɺʠʚʯʘʣʠʩʷ ʛʝʦʜʠʥʘʤʽʯʥʽ ʦʙʩʪʘʥʦʚʢʠ ʽ ʢʽʥʝʤʘʪʠʯʥʠʡ ʤʝʭʘʥʽʟʤ ʨʫʡʥʫʚʘʥʥʷ ʨʠʬʪʦʛʝʥʥʦʾ ʩʪʨʫʢʪʫʨʠ ʚ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʤʫ 

ʩʝʛʤʝʥʪʽ ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʦʾ ʟʘʧʘʜʠʥʠ ʧʽʟʥʴʦʛʝʨʮʠʥʩʴʢʠʤʠ ʪʘ ʘʣʴʧʽʡʩʴʢʠʤʠ ʦʨʦʛʝʥʽʯʥʠʤʠ ʨʫʭʘʤʠ. ɺʠʢʦʨʠʩʪʘʥʦ ʜʘʥʽ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʚʠʟʥʘʯʝʥʴ ʚʝʨʛʝʥʪʥʦʩʪʽ ʪʝʢʪʦʥʽʪʽʚ, ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʧʦʣʽʚ ʥʘʧʨʫʛ ʽ ʢʽʣʴʢʽʩʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʢʦʣʽʟʽʡʥʠʭ 

ʜʝʬʦʨʤʘʮʽʡ ʧʽʚʜʝʥʥʦʾ ʦʢʦʣʠʮʽ ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ. ʊʝʢʪʦʥʽʯʥʘ ʽʥʚʝʨʩʽʷ ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʦʾ ʟʘʧʘʜʠʥʠ ʪʘ ɼʦʥ-

ʙʘʩʫ ʨʦʟʧʦʯʘʣʘʩʷ ʚ ʟʘʘʣʴʩʴʢʫ ʬʘʟʫ ʛʝʨʮʠʥʩʴʢʦʛʦ ʦʨʦʛʝʥʝʟʫ ʯʝʨʝʟ ʢʦʣʽʟʽʡʥʽ ʨʫʭʠ ʢʦʤʧʨʝʩʽʡʥʦʛʦ ʦʨʦʛʝʥʘ ʥʘ ʦʢʦʣʠʮʽ ʇʘʣʝʦʪʝ-

ʪʽʩʘ. ɻʦʨʠʟʦʥʪʘʣʴʥʽ ʨʫʭʠ ʣʽʚʦʙʽʯʥʦʾ ʢʽʥʝʤʘʪʠʢʠ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʛʦ ʥʘʧʨʷʤʢʫ ʟʫʤʦʚʠʣʠ ʫʪʚʦʨʝʥʥʷ ʚ ʩʠʥʝʢʣʽʟʥʦʤʫ ʯʦʭʣʽ ɿʘʭʽʜ-

ʥʦ-ɼʦʥʝʮʴʢʦʛʦ ʛʨʘʙʝʥʘ ʧʦʣʦʛʠʭ ʪʝʢʪʦʥʽʯʥʠʭ ʟʨʠʚʽʚ, ʚʟʜʦʚʞ ʷʢʠʭ ʩʬʦʨʤʫʚʘʣʘʩʷ ʨʝʰʽʪʢʘ ʥʘʩʫʚʽʚ. ɺʦʥʘ ʢʦʥʪʨʦʣʶʚʘʣʘ ʧʨʦʮʝ-

ʩʠ ʚʠʪʠʩʢʘʥʥʷ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʫ ʧʽʜʢʠʜʦ-ʥʘʩʫʚʥʦʤʫ ʨʝʞʠʤʽ ʚʽʜ ʟʦʥ ʥʘʜʩʪʠʩʥʝʥʥʷ ʚ ʦʩʴʦʚʽʡ ʪʘ ʧʽʚʥʽʯʥʽʡ ʯʘʩʪʠʥʘʭ ʛʨʘʙʝʥʘ ʪʘ 

ʪʝʢʪʦʥʽʯʥʠʡ ʪʨʘʥʩʧʦʨʪ ʛʝʦʤʘʩ ʚ ʥʘʧʨʷʤʢʫ ʟʦʥ çʛʝʦʜʠʥʘʤʽʯʥʦʾ ʪʽʥʽè ʚ ʡʦʛʦ ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ. ɺʥʘʩʣʽʜʦʢ ʢʦʣʽʟʽʡʥʦʛʦ ʢʦʨʦʙ-

ʣʝʥʥʷ ʛʦʨʠʟʦʥʪʽʚ ʟʘ ʤʝʭʘʥʽʟʤʦʤ ʧʦʟʜʦʚʞʥʴʦʛʦ ʚʠʛʠʥʫ ʰʘʨʽʚ ʚ ʧʽʚʥʽʯʥʽʡ ʯʘʩʪʠʥʽ ʛʨʘʙʝʥʫ ʩʬʦʨʤʫʚʘʣʘʩʷ ʣʽʥʽʡʥʘ ʧʽʜʢʠʜʦ-

ʩʢʣʘʜʯʘʩʪʽʩʪʴ, ʘ ʚ ʧʽʚʜʝʥʥʽʡ ï ʝʰʝʣʦʥʠ ʣʫʩʢʘʪʠʭ ʧʦʢʨʠʚʽʚ ʥʘʩʫʚʘʥʥʷ.  

ʋ ʧʽʟʥʴʦʤʫ ʤʝʟʦʟʦʾ ʪʘ ʢʘʡʥʦʟʦʾ, ʚ ʨʝʞʠʤʽ ʽʥʪʝʨʬʝʨʝʥʮʽʾ ʧʽʜʢʠʜʦ-ʥʘʩʫʚʥʦʛʦ ʽ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʟʩʫʚʥʦʛʦ ʧʦʣʷ ʟʚʦʨʦʪʥʦʛʦ 

ʥʘʧʨʷʤʢʫ ʪʘ ʧʨʘʚʦʙʽʯʥʦʾ ʢʽʥʝʤʘʪʠʢʠ ʨʫʭʽʚ, ʚʽʜʙʫʚʘʣʠʩʷ ʚʪʦʨʠʥʥʽ ʜʝʬʦʨʤʘʮʽʾ ʛʝʨʮʠʥʩʴʢʦʾ ʥʘʩʫʚʥʦʾ ʨʝʰʽʪʢʠ ʪʘ ʣʽʥʽʡʥʦʾ ʩʢʣʘ-

ʜʯʘʩʪʦʩʪʽ ʟ ʫʪʚʦʨʝʥʥʷʤ ʢʫʣʽʩʥʦ ʟʯʣʝʥʦʚʘʥʠʭ ʧʽʜʢʠʜʦ-ʩʢʣʘʜʯʘʩʪʠʭ ʟʦʥ ʪʘ ʝʰʝʣʦʥʦʚʘʥʠʭ ʩʢʣʘʜʯʘʩʪʠʭ ʧʦʢʨʠʚʽʚ ʥʘʩʫʚʘʥʥʷ. 

ɻʝʦʜʠʥʘʤʽʯʥʘ ʦʙʩʪʘʥʦʚʢʘ ʛʨʫʧʫʚʘʥʥʷ ʦʩʝʡ ʩʪʠʩʥʝʥʥʷ ʚ ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ɼʦʥʙʘʩʫ, ʷʢʠʡ ʟʘʟʥʘʚʘʚ ʦʨʦʛʝʥʽʯʥʦʛʦ ʟʜʽʡʤʘʥʥʷ, 

ʟʫʤʦʚʠʣʘ ʽʩʪʦʪʥʝ ʥʘʨʦʱʫʚʘʥʥʷ ʨʦʟʨʽʟʫ ʯʦʭʣʘ ʟʘ ʨʘʭʫʥʦʢ ʥʘʩʫʚʘʥʥʷ ʤʝʟʦ-ʢʘʡʥʦʟʦʡʩʴʢʦʛʦ ʘʣʦʭʪʦʥʫ ʥʘ ʛʝʨʮʠʥʩʴʢʠʡ ʥʝʦʘʚʪʦ-

ʭʪʦʥ ʪʘ ʩʠʥʝʢʣʽʟʥʠʡ ʘʚʪʦʭʪʦʥ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʛʦ ʩʝʛʤʝʥʪʘ ʟʘʧʘʜʠʥʠ. ʋ ʛʨʘʙʝʥʽ ʮʝ ʚʠʢʣʠʢʘʣʦ ʬʦʨʤʫʚʘʥʥʷ ʪʝʢʪʦʥʽʯʥʦʛʦ 

ʩʝʛʤʝʥʪʘ ʚʪʦʨʛʥʝʥʥʷ ʛʝʦʤʘʩ, ʜʽʘʛʥʦʩʪʦʚʘʥʦʛʦ ʦʨʦʢʣʠʥʦʤ ʧʦʧʝʨʝʯʥʦʛʦ ʚʠʩʫʚʘʥʥʷ ʧʽʜʩʫʚʥʦʛʦ ʪʠʧʫ.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʪʨʫʢʪʫʨʥʦ-ʢʽʥʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʛʝʨʮʠʥʩʴʢʠʭ ʪʘ ʘʣʴʧʽʡʩʴʢʠʭ ʜʝʬʦʨʤʘʮʽʡʥʠʭ ʩʪʨʫʢʪʫʨ ʨʦʟʨʦʙʣʝʥʦ 

ʧʨʠʥʮʠʧʦʚʫ ʢʽʥʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʪʝʢʪʦʥʽʯʥʦʾ ʽʥʚʝʨʩʽʾ ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʦʾ ʟʘʧʘʜʠʥʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʦʣʽʟʽʡʥʽ ʜʝʬʦʨʤʘ-

ʮʽʾ ʨʠʬʪʦʛʝʥʥʦʾ ʩʪʨʫʢʪʫʨʠ ʚ ʤʝʞʘʭ ɿʘʭʽʜʥʦ-ɼʦʥʝʮʴʢʦʛʦ ʛʨʘʙʝʥʘ ʟʜʽʡʩʥʶʚʘʣʠʩʷ ʧʽʜ ʪʠʩʢʦʤ ʪʝʢʪʦʥʽʯʥʦʛʦ ʰʪʘʤʧʘ ɼʦʥʝʮʴ-

ʢʦʛʦ ʩʢʣʘʜʯʘʩʪʦʛʦ ʧʦʷʩʘ ʽ ʟʫʤʦʚʠʣʠ ʬʦʨʤʫʚʘʥʥʷ ʽʥʚʝʨʩʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʫ ï ɿʘʭʽʜʥʦ-ɼʦʥʝʮʴʢʦʾ ʧʦʢʨʠ-

ʚʥʦ-ʩʢʣʘʜʯʘʩʪʦʾ ʦʙʣʘʩʪʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʛʝʦʜʠʥʘʤʽʯʥʽ ʨʝʞʠʤʠ, ʢʽʥʝʤʘʪʠʯʥʠʡ ʤʝʭʘʥʽʟʤ, ʩʝʛʤʝʥʪ ʚʢʣʠʥʶʚʘʥʥʷ ʛʝʦʤʘʩ, ʦʨʦʢʣʠʥ ʧʦʧʝʨʝʯʥʦʛʦ ʚʠ-

ʩʫʚʘʥʥʷ, ʪʝʢʪʦʥʽʯʥʠʡ ʰʪʘʤʧ ɼʦʥʝʮʴʢʦʛʦ ʩʢʣʘʜʯʘʩʪʦʛʦ ʧʦʷʩʘ. 

ɸ. ɺ. ɹʘʨʪʘʱʫʢ. ʊɽʂʊʆʅʀʏɽʉʂɸʗ ʀʅɺɽʈʉʀʗ ɼʅɽʇʈʆɺʉʂʆ-ɼʆʅɽʎʂʆʁ ɺʇɸɼʀʅʓ. ʏɸʉʊʔ 2. ɻɽʆɼʀ-

ʅɸʄʀɽʉʂʀɽ ʆɹʉʊɸʅʆɺʂʀ ʀ ʂʀʅɽʄɸʊʀʏɽʉʂʀʁ ʄɽʍɸʅʀɿʄ ɼɽʌʆʈʄɸʎʀʁ ʈʀʌʊʆɻɽʅʅʆʁ ʉʊʈʋʂʊʋ-

ʈʓ. ʀʟʫʯʘʣʠʩʴ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʦʙʩʪʘʥʦʚʢʠ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ ʨʘʟʨʫʰʝʥʠʷ ʨʠʬʪʦʛʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʥʘ ʶʛʦ-

ʚʦʩʪʦʢʝ ɼʥʝʧʨʦʚʩʢʦ-ɼʦʥʝʮʢʦʡ ʚʧʘʜʠʥʳ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʜʚʠʞʝʥʠʷʤʠ ʧʦʟʜʥʝʦʛʝʨʮʠʥʩʢʦʛʦ ʠ ʘʣʴʧʠʡʩʢʦʛʦ ʦʨʦʛʝʥʝʟʘ. ʀʩʧʦʣʴ-

ʟʦʚʘʥʳ ʜʘʥʥʳʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʦʣʝʡ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʝʬʦʨʤʘʮʠʡ ʶʞʥʦʡ 

ʦʢʨʘʠʥʳ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʧʣʘʪʬʦʨʤʳ. ʊʝʢʪʦʥʠʯʝʩʢʘʷ ʠʥʚʝʨʩʠʷ ɼʥʝʧʨʦʚʩʢʦ-ɼʦʥʝʮʢʦʡ ʚʧʘʜʠʥʳ ʠ ɼʦʥʙʘʩʩʘ ʥʘʯʘʣʘʩʴ ʚ 

ʟʘʘʣʴʩʢʫʶ ʬʘʟʫ ʦʨʦʛʝʥʝʟʘ ʚʩʣʝʜʩʪʚʠʝ ʢʦʣʣʠʟʠʦʥʥʳʭ ʜʚʠʞʝʥʠʡ ʢʦʤʧʨʝʩʩʠʦʥʥʦʛʦ ʦʨʦʛʝʥʘ ʥʘ ʦʢʨʘʠʥʝ ʇʘʣʝʦʪʝʪʠʩʘ. ɼʚʠʞʝ-

ʥʠʷ ʣʝʚʦʩʪʦʨʦʥʥʝʡ ʢʠʥʝʤʘʪʠʢʠ ʶʛʦ-ʟʘʧʘʜʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚʳʟʚʘʣʠ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʩʨʳʚʳ ʩ ʦʙʨʘʟʦʚʘ-

ʥʠʝʤ ʨʝʰʝʪʢʠ ʥʘʜʚʠʛʦʚ ʚ ʧʘʣʝʦʟʦʡʩʢʦʤ ʩʠʥʝʢʣʠʟʥʦʤ ʯʝʭʣʝ ɿʘʧʘʜʥʦ-ɼʦʥʝʮʢʦʛʦ ʛʨʘʙʝʥʘ. ʆʥʘ ʢʦʥʪʨʦʣʠʨʦʚʘʣʘ ʧʨʦʮʝʩʩʳ ʚʳ-

ʜʘʚʣʠʚʘʥʠʷ ʦʩʘʜʦʯʥʳʭ ʛʝʦʤʘʩʩ ʚʦ ʚʟʙʨʦʩʦ-ʥʘʜʚʠʛʦʚʦʤ ʨʝʞʠʤʝ ʦʪ ʩʚʝʨʭʩʞʘʪʳʭ ʟʦʥ ʚ ʦʩʝʚʦʡ ʠ ʩʝʚʝʨʥʦʡ ʯʘʩʪʷʭ ʛʨʘʙʝʥʘ ʠ 

ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʪʨʘʥʩʧʦʨʪ ʛʝʦʤʘʩʩ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʟʦʥ çʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʝʥʠè ʚ ʝʛʦ ʶʞʥʦʡ ʯʘʩʪʠ. ɺʩʣʝʜʩʪʚʠʝ ʢʦʣʣʠʟʠʦʥ-

ʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʛʦʨʠʟʦʥʪʦʚ ʧʦ ʤʝʭʘʥʠʟʤʫ ʧʨʦʜʦʣʴʥʦʛʦ ʠʟʛʠʙʘ ʩʣʦʝʚ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʛʨʘʙʝʥʘ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʣʠʥʝʡʥʘʷ 

ʚʟʙʨʦʩʦ-ʩʢʣʘʜʯʘʪʦʩʪʴ, ʘ ʚ ʶʞʥʦʡ - ɻ ʰʝʣʦʥʳ ʯʝʰʫʡʯʘʪʳʭ ʧʦʢʨʦʚʦʚ ʥʘʜʚʠʛʘʥʠʷ. 

ɺ ʧʦʟʜʥʝʤ ʤʝʟʦʟʦʝ ʠ ʢʘʡʥʦʟʦʝ, ʚ ʨʝʞʠʤʝ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʚʟʙʨʦʩʦ-ʥʘʜʚʠʛʦʚʦʛʦ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʩʜʚʠʛʦʚʦʛʦ ʧʦʣʷ ʦʙʨʘʪ-

ʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʧʨʘʚʦʩʪʦʨʦʥʥʝʡ ʢʠʥʝʤʘʪʠʢʠ ʜʚʠʞʝʥʠʡ, ʧʨʦʠʩʭʦʜʠʣʠ ʜʝʬʦʨʤʘʮʠʠ ʛʝʨʮʠʥʩʢʦʡ ʥʘʜʚʠʛʦʚʦʡ ʨʝʰʝʪʢʠ ʠ 

ʣʠʥʝʡʥʦʡ ʩʢʣʘʜʯʘʪʦʩʪʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʫʣʠʩʥʦ ʩʦʯʣʝʥʝʥʥʳʭ ʚʟʙʨʦʩʦ-ʩʢʣʘʜʯʘʪʳʭ ʟʦʥ ʠ ʵʰʝʣʦʥʠʨʦʚʘʥʥʳʭ ʧʦʢʨʦʚʦʚ ʥʘʜʚʠ-

ʛʘʥʠʷ. ɻʝʦʜʠʥʘʤʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʛʨʫʧʧʠʨʦʚʘʥʠʷ ʦʩʝʡ ʩʞʘʪʠʷ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɼʦʥʙʘʩʩʘ, ʢʦʪʦʨʳʡ ʠʩʧʳʪʳʚʘʣ ʦʨʦʛʝʥʠ-

ʯʝʩʢʠʡ ʧʦʜʲʸʤ, ʦʙʫʩʣʦʚʠʣʘ ʥʘʜʚʠʛʘʥʠʝ ʤʝʟʦ-ʢʘʡʥʦʟʦʡʩʢʠʭ ʘʣʣʦʭʪʦʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʥʘ ʛʝʨʮʠʥʩʢʠʡ ʥʝʦʘʚʪʦʭʪʦʥ ʠ ʩʠʥʝʢʣʠʟ-

ʥʳʡ ʘʚʪʦʭʪʦʥ ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ ʩʝʛʤʝʥʪʘ ʚʧʘʜʠʥʳ. ɺ ʛʨʘʙʝʥʝ ɻ ʪʦ ʚʳʟʚʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʩʝʛʤʝʥʪʘ ʚʪʦʨ-

ʞʝʥʠʷ ʛʝʦʤʘʩ, ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʦʛʦ ʦʨʦʢʣʠʥʦʤ ʧʦʧʝʨʝʯʥʦʛʦ ʚʳʜʚʠʛʘʥʠʷ ʧʦʜʜʚʠʛʦʚʦʛʦ ʪʠʧʘ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʠʥʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʛʝʨʮʠʥʩʢʠʭ ʠ ʘʣʴʧʠʡʩʢʠʭ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨ ʨʘʟʨʘʙʦʪʘʥʘ ʧʨʠʥʮʠ-

ʧʠʘʣʴʥʘʷ ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʠʥʚʝʨʩʠʠ ɼʥʝʧʨʦʚʩʢʦ-ɼʦʥʝʮʢʦʡ ʚʧʘʜʠʥʳ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ, ʢʦʣʣʠʟʠʦʥʥʳʝ 

ʜʝʬʦʨʤʘʮʠʠ ʨʠʬʪʦʛʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʚ ʧʨʝʜʝʣʘʭ ɿʘʧʘʜʥʦ-ɼʦʥʝʮʢʦʛʦ ʛʨʘʙʝʥʘ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʪʝʢʪʦʥʠʯʝʩʢʦ-

ʛʦ ʰʪʘʤʧʘ ɼʦʥʝʮʢʦʛʦ ʩʢʣʘʜʯʘʪʦʛʦ ʧʦʷʩʘ ʠ ʦʙʫʩʣʦʚʠʣʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʚʝʨʩʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʘ ï 

ɿʘʧʘʜʥʦ-ɼʦʥʝʮʢʦʡ ʧʦʢʨʦʚʥʦ-ʩʢʣʘʜʯʘʪʦʡ ʦʙʣʘʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʨʝʞʠʤʳ, ʢʠʥʝʤʘʪʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ ʜʝʬʦʨʤʘʮʠʡ, ʩʝʛʤʝʥʪ ʚʢʣʠʥʠʚʘʥʠʷ, ʦʨʦʢʣʠʥ 

ʚʳʜʚʠʛʘʥʠʷ, ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʰʪʘʤʧ ɼʦʥʝʮʢʦʛʦ ʩʢʣʘʜʯʘʪʦʛʦ ʧʦʷʩʘ.  
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ɺʽʩʥʠʢ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ̔ ʤʝʥʽ ɺ.ʅ. ʂʘʨʘʟʽʥʘ  

- мм - 

 

ɺʩʪʫʧ. ʉʪʨʫʢʪʫʨʥʦ-ʢʽʥʝʤʘʪʠʯʥʘ ʝʚʦʣʶʮʽʷ 

ʟʝʤʥʦʾ ʢʦʨʠ ʇʨʽʧ'ʷʪʩʴʢʦ-ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʦ-

ʛʦ ʧʨʦʛʠʥʫ (ʇɼɼʇ), ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʥʘ ʧʽʚʜʝʥʥʽʡ 

ʦʢʦʣʠʮʽ ɺɽʇ ʪʘ ʫʪʚʦʨʝʥʦʛʦ ʇʨʠʧ'ʷʪʩʴʢʠʤ ʧʨʦʛʠ-

ʥʦʤ, ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʦʶ ʟʘʧʘʜʠʥʦʶ (ɼɼɿ) ʽ 

ɼʦʥʝʮʴʢʠʤ ʧʨʦʛʠʥʦʤ (ɼʦʥʙʘʩ) (ʨʠʩ. 1) [1, 2] 

ʟʜʽʡʩʥʶʚʘʣʘʩʷ ʚ ʜʝʢʽʣʴʢʦʭ ʢʦʥʪʨʘʩʪʥʠʭ ʛʝʦʜʠʥʘ-

ʤʽʯʥʠʭ ʦʙʩʪʘʥʦʚʢʘʭ: 1 ï ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʴʢʦʾ 

ʢʦʣʽʟʽʾ ʣʽʪʦʩʬʝʨʥʠʭ ʧʣʠʪ ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʾ 

ʧʣʘʪʬʦʨʤʠ (ʉɭʇ) ï ʌʝʥʦʩʢʘʥʜʽʾ ʽ ʉʘʨʤʘʪʽʾ, ʱʦ 

ʧʨʠʚʝʣʦ ʜʦ ʦʙ'ʻʜʥʘʥʥʷ ʤʝʛʘʙʣʦʢʽʚ ʋʢʨʘʾʥʩʴʢʦʛʦ 

ʑʠʪʘ ʽ ɺʦʨʦʥʝʟʴʢʦʛʦ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʤʘʩʠʚʫ;  
 

 

ʈʠʩ. 1. ʊʝʢʪʦʥʽʯʥʘ ʧʦʟʠʮʽʷ ʪʘ ʩʝʛʤʝʥʪʘʮʽʷ ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʦʛʦ ʧʘʣʝʦʨʠʬʪʘ ʥʘ ʩʭʝʤʘʭ ʉʘʨ-

ʤʘʪʩʴʢʦʛʦ ʛʝʦʩʝʛʤʝʥʪʘ [1] ʪʘ ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ (ʚʨʽʟʢʘ) [2] ʟ ʜʦʧʦʚʥʝʥʥʷʤʠ [7].  

ʋʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ: 1 ï ʤʽʞʩʝʛʤʝʥʪʥʽ ʟʦʥʠ; 2 ï ʛʨʘʥʠʮʽ ʧʘʣʝʦʨʠʬʪʫ; 3 ï ʨʦʟʣʦʤʠ: ʘ ï ʤʽʞʛʝʦʙʣʦʢʦʚʽ,  

ʙ ï ʤʽʞʤʝʛʘʙʣʦʢʦʚʽ: ʗ-ʊʨ ï ʗʜʣʽʚʩʴʢʦ-ʊʨʘʢʪʝʤʠʨʽʚʩʴʢʠʡ, ʂ-ʂʨ ï ʂʨʠʚʦʨʽʟʴʢʦ-ʂʨʝʤʝʥʯʫʮʴʢʠʡ; ʚ ï ʤʽ-

ʞʙʣʦʢʦʚʽ; 4 ï hʦʚʥʽ ʟʦʥʠ: ɯʂʂ ï ɯʥʛʫʣʝʮʴʢʦ-ʂʨʠʚʦʨʽʟʴʢʦ-ʂʨʫʧʝʮʴʢʘ, ɸɺ ï ʆʣʝʢʩʽʾʚʩʴʢʦ-ɺʦʨʦʥʝʟʴʢʘ, 

ʆʇ ï ʆʨʽʭʦʚʦ-ʇʘʚʣʦʛʨʘʜʩʴʢʘ; 5 ï ʍ-ʉʤ ï ʪʝʢʪʦʥʽʯʥʠʡ ʰʦʚ ʍʝʨʩʦʥ-ʉʤʦʣʝʥʩʴʢ; ʛʣʠʙʠʥʥʽ ʨʦʟʣʦʤʠ:  

6 ï ʥʘʩʫʚʠ; 7 ï ʟʩʫʚʠ; 8 ï ʛʣʠʙʠʥʘ ʧʦʚʝʨʭʥʽ ʄʦʭʦ (ʢʤ); 9 ï ʜʝʨʞʘʚʥʠʡ ʢʦʨʜʦʥ; 10-11- ʥʘʧʨʷʤʢʠ ʟʘʛʘʣʴ-

ʥʠʭ ʠ ʨʦʪʘʮʽʡʥʠʭ ʪʝʢʪʦʥʽʯʥʠʭ ʨʫʭʽʚ ʚ ʤʽʞʩʝʛʤʝʥʪʥʠʭ ʟʦʥʘʭ. ɹʫʢʚʠ ʥʘ ʩʭʝʤʘʭ: ɸ-ɺ ï ʛʝʦʩʝʛʤʝʥʪʠ  

ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ: ɸ ï ʌʝʥʦʩʢʘʥʜʽʷ, ɹ ï ʉʘʨʤʘʪʽʷ, ɺ ï ɺʦʣʛʦ-ʋʨʘʣʽʷ. ʉʝʛʤʝʥʪʠ ɼʥʽʧʨʦʚ-

ʩʴʢʦ-ɼʦʥʝʮʴʢʦʛʦ ʧʘʣʝʦʨʠʬʪʫ: ʏʥ ï ʏʝʨʥʽʛʽʚʩʴʢʠʡ, ʃʭ ï ʃʦʭʚʠʮʴʢʠʡ, ɯʟ ï ɯʟʶʤʩʴʢʠʡ; ɼʉʉ - ɼʦʥʝʮʴʢʘ 

ʩʢʣʘʜʯʘʩʪʘ ʩʧʦʨʫʜʘ. ɺʫʣʢʘʥʽʯʥʽ ʤʽʞʛʝʦʩʝʛʤʝʥʪʥʽ ʧʦʷʩʠ: ʆʄɺʇ ï ʆʩʥʠʮʴʢʦ-ʄʽʢʘʰʝʚʠʯʩʴʢʠʡ; ʉɭɺʇ ï 

ʉʪʘʚʨʦʧʦʣʴʩʢʦ-ɭʨʪʽʣʴʩʴʢʠʡ. ʄʽʞʙʣʦʢʦʚʽ ʟʦʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ: Ƚ- ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ; ȽȽ- ɯʥʛʫʣʝʮʴʢʦ-

ʂʨʠʚʦʨʽʟʴʢʦ-ʂʨʝʤʝʥʯʫʮʴʢʘ; ȽȽȽ- ɼʥʽʧʨʦʜʟʝʨʞʠʥʩʴʢʘ; IV- ʆʜʝʩʴʢʘ; V- ʎʝʥʪʨʘʣʴʥʦʧʨʠʘʟʦʚʩʴʢʦ-

ʉʣʦʚ'ʷʥʦʛʽʨʩʴʢʘ [ʂʘʨʪʘ ʨʘʟʨʳʚʥʳʭé, 1988]. ʄʽʞʩʝʛʤʝʥʪʥʽ ʟʦʥʠ: 1- ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ; 2- ɯʥʛʫʣʝʮʴʢʦ-

ʂʨʠʚʦʨʽʟʴʢʘ; 3- ɼʥʽʧʨʦʜʟʝʨʞʠʥʩʴʢʘ; 4- ɺʝʨʭʦʚʮʽʚʩʴʢʦ-ʃʴʛʦʚʩʴʢʘ; 5- ʂʦʣʦʤʘʮʴʢʦ-ʂʦʙʝʣʷʮʴʢʘ; 6- ɹʘʣʘ-

ʢʣʽʡʩʴʢʦ-ʉʠʥʝʣʴʥʠʢʽʚʩʴʢʘ; 7- ʎʝʥʪʨʘʣʴʥʦʧʨʠʘʟʦʚʩʴʢʦ-ʉʣʦʚ'ʷʥʦʛʽʨʩʴʢʘ [ʏʝʙʘʥʝʥʢʦ ʠ ʜʨ.., 1991] 



ʉʝʨʽʷ çɻʝʦʣʦʛʽʷ. ɻʝʦʛʨʘʬʽʷ. ɽʢʦʣʦʛʽʷè, ʚʠʧʫʩʢ 53   

- мн - 

2 ï ʨʘʥʥʴʦʨʠʬʝʡʩʴʢʦʛʦ ʨʠʬʪʦʛʝʥʝʟʘ ʟ ʨʦʟʩʫʚʦʤ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʾ ʣʽʪʦʩʬʝʨʠ ʽ ʟʘʢʣʘʜʘʥʥʷʤ ʪʨʦʛʦ-

ʚʦʛʦ ʧʨʦʛʠʥʫ ʚ ʪʽʣʽ ʉʘʨʤʘʪʩʴʢʦʾ ʧʣʠʪʠ; 3 ï

ʝʧʽʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʨʠʬʪʦʛʝʥʝʟʘ ʚ ʧʽʟʥʴʦʤʫ 

ʜʝʚʦʥʽ-ʢʘʨʙʦʥʽ ʟ ʫʪʚʦʨʝʥʥʷʤ ʥʝʜʦʨʦʟʚʠʥʝʥʦʛʦ 

ʨʠʬʪʫ (ʘʚʣʘʢʦʛʝʥʘ); 4 ï ʧʽʟʥʴʦʛʝʨʮʠʥʩʴʢʦʾ ʧʣʘʪ-

ʬʦʨʤʥʦʾ ʘʢʪʠʚʽʟʘʮʽʾ ʥʘ ʪʣʽ ʩʠʥʝʢʣʽʟʥʦʛʦ ʧʨʦʛʠ-

ʥʘʥʥʷ ʨʠʬʪʦʛʝʥʥʦʛʦ ʙʘʩʝʡʥʫ ʟ ʬʦʨʤʫʚʘʥʥʷʤ 

ʩʢʣʘʜʯʘʩʪʦʩʪʽ ɼɼɿ ʽ ʦʩʥʦʚʥʠʭ ʣʽʥʽʡʥʠʭ ʩʢʣʘʜʯʘ-

ʩʪʠʭ ʟʦʥ ʚ ɼʦʥʙʘʩʽ; 5 ï ʢʽʤʤʝʨʽʡʩʴʢʦ-ʘʣʴʧʽʡʩʴʢʦʾ 

ʽʥʚʝʨʩʽʾ ʪʝʢʪʦʥʽʯʥʦʛʦ ʨʝʞʠʤʫ ʟ ʬʦʨʤʫʚʘʥʥʷʤ 

ɼʦʥʝʮʴʢʦʛʦ ʩʢʣʘʜʯʘʩʪʦʛʦ ʧʦʷʩʘ (ɼʉʇ) ʪʘ ʫʩʢʣʘ-

ʜʥʝʥʥʷʤ ʨʠʬʪʦʛʝʥʥʦʾ ʩʪʨʫʢʪʫʨʠ ɼɼɿ ʢʦʣʽʟʽʡʥʠ-

ʤʠ ʜʝʬʦʨʤʘʮʽʷʤʠ [3, 4, 5, 6, 7]. 

ʈʦʙʦʪʘʤʠ ɺ. ʇʦʧʦʚʘ, ɼ. ɸʡʟʝʥʚʝʨʛʘ, ɺ. ʍʘʽ-

ʥʘ, ʃ. ɿʦʥʝʥʰʘʡʥʘ, ʉ. ʉʫʙʙʦʪʽʥʘ, ɺ. ʉʦʣʣʦʛʫʙʘ, 

ɺ. ʏʝʢʫʥʦʚʘ, ɺ. ʂʘʟʴʤʽʥʘ, ʅ. ʊʠʭʦʥʦʚʦʾ, ɺ. ʂʦʨ-

ʯʝʤʘʛʽʥʘ, ʄ. ʂʦʧʧʘ, ɺ. ɭʤʮʷ, ɺ. ɼʫʜʥʠʢʘ, ʖ. ʈʷ-

ʙʦʰʪʘʥʘ, ʉ. ʉʪʦʚʙʠ, ɺ. ɸʥʮʠʬʝʨʦʚʘ, ʆ. ɻʽʥʪʦʚʘ, 

ɺ. ɻʦʥʯʘʨʘ, ʉ. ɻʦʨʷʡʥʦʚʘ ʪʘ ʽʥ., ʷʢʽ ʜʝʪʘʣʴʥʦ ʜʦ-

ʩʣʽʜʞʫʚʘʣʠ ʣʽʪʦʣʦʛʦ-ʬʘʮʽʘʣʴʥʽ ʫʤʦʚʠ ʦʩʘʜʦʥʘ-

ʢʦʧʠʯʝʥʥʷ ʪʘ ʪʝʢʪʦʥʽʢʫ ʧʽʚʜʝʥʥʦʾ ʦʢʦʣʠʮʽ ʉɭʇ, 

ʩʬʦʨʤʦʚʘʥʦ ʟʘʛʘʣʴʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʛʝʦʜʠʥʘʤʽʯʥʽ 

ʦʙʩʪʘʥʦʚʢʠ ʩʝʜʠʤʝʥʪʘʮʽʡʥʦʾ ʪʘ ʩʪʨʫʢʪʫʨʥʦʾ ʝʚʦ-

ʣʶʮʽʾ ɼɼɿ ʽ ɼʦʥʙʘʩʫ. 

ɺʠʚʯʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʢʦʣʽʟʽʡʥʠʭ 

ʜʝʬʦʨʤʘʮʽʡ ɼɼɿ ʻ ʘʢʪʫʘʣʴʥʠʤ ʧʠʪʘʥʥʷʤ ʨʝʛʽʦ-

ʥʘʣʴʥʦʾ ʛʝʦʪʝʢʪʦʥʽʢʠ, ʨʽʰʝʥʥʷ ʷʢʦʛʦ ʙʫʜʝ ʤʘʪʠ 

ʚʘʞʣʠʚʠʡ ʚʧʣʠʚ ʥʘ ʪʝʦʨʽʶ ʪʘ ʧʨʘʢʪʠʢʫ ʛʝʦʣʦʛʦ-

ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʥʘ ʥʘʬʪʫ ʽ ʛʘʟ. ɰʾ ʨʽʰʝʥʥʷ 

ʙʫʜʝ ʩʧʨʠʷʪʠ ʧʽʟʥʘʥʥʶ ʧʨʠʨʦʜʥʠʭ ʤʝʭʘʥʽʟʤʽʚ 

ʩʪʨʫʢʪʫʨʥʦ-ʢʽʥʝʤʘʪʠʯʥʦʾ ʝʚʦʣʶʮʽʾ ʢʦʥʪʠʥʝʥʪʘ-

ʣʴʥʦʾ ʟʝʤʥʦʾ ʢʦʨʠ, ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ ʽ ʟʘʢʦʥʦʤʽʨ-

ʥʦʩʪʝʡ ʨʦʟʤʽʱʝʥʥʷ ʚ ʥʘʜʨʘʭ ʦʩʘʜʦʚʠʭ ʙʘʩʝʡʥʽʚ 

ʽʥʚʝʨʩʽʡʥʠʭ ʩʢʣʘʜʯʘʩʪʠʭ ʩʪʨʫʢʪʫʨ - ʧʦʪʝʥʮʽʡʥʠʭ 

ʧʘʩʪʦʢ ʚʫʛʣʝʚʦʜʥʽʚ ʚ ʥʘʜʨʘʭ ɼʥʽʧʨʦʚʩʴʢʦ-

ɼʦʥʝʮʴʢʦʾ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʾ ʧʨʦʚʽʥʮʽʾ, ʪʘʢʠʤ ʯʠ-

ʥʦʤ ʧʽʜʚʠʱʫʶʯʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʛʝʦʣʦʛʦ-ʨʦʟʚʽʜʫ-

ʚʘʣʴʥʠʭ ʨʦʙʽʪ ʥʘ ʥʘʬʪʫ ʽ ʛʘʟ.  

ɺ ʧʝʨʰʽʡ ʯʘʩʪʠʥʽ ʩʪʘʪʪʽ [8], ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʥʦʚʽʪʥʽʭ ʤʘʪʝʨʽʘʣʽʚ ʛʝʦʢʘʨʪʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ɿʘ-

ʭʽʜʥʦ-ɼʦʥʝʮʴʢʦʛʦ ʛʨʘʙʝʥʘ (ɿɼɻ) [9], ʧʦʢʘʟʘʥʦ, 

ʱʦ ʚ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʙʽʣʴ-

ʰʘ ʯʘʩʪʠʥʘ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʛʦ ʩʝʛʤʝʥʪʘ ɼɼɿ ʭʘ-

ʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʢʣʘʜʥʦʶ ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʦʶ ʙʫ-

ʜʦʚʦʶ ʯʝʨʝʟ ʥʘʢʣʘʜʝʥʥʷ ʥʘʩʫʚʥʠʭ ʽ ʟʩʫʚʥʠʭ ʧʦʢ-

ʨʠʚʥʦ-ʩʢʣʘʜʯʘʩʪʠʭ ʜʝʬʦʨʤʘʮʽʡ ʨʽʟʥʠʭ ʛʝʦʣʦʛʽʯ-

ʥʠʭ ʝʧʦʭ, ʨʦʟʚʠʥʝʥʠʭ ʟʦʥʘʣʴʥʦ. ʋ ʩʪʨʘʪʠʛʨʘʬʽʯ-

ʥʦʤʫ ʨʦʟʨʽʟʽ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ ɿɼɻ ʚʩʪʘʥʦʚʣʝʥʦ 

ʯʦʪʠʨʠ ʢʫʪʦʚʠʭ ʥʝʟʛʦʜʠ, ʷʢʽ ʨʦʟʜʽʣʷʶʪʴ ʧ'ʷʪʴ 

ʜʠʩʣʦʢʘʮʽʡʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʧʦʚʝʨʭʽʚ, ʩʬʦʨʤʦʚʘ-

ʥʠʭ ʚ ʨʦʟʨʽʟʽ ʧʘʣʝʦʟʦʶ, ʤʝʟʦʟʦʶ ʪʘ ʢʘʡʥʦʟʦʶ 

ʚʥʘʩʣʽʜʦʢ ʯʝʨʛʫʚʘʥʥʷ ʝʧʦʭ ʦʩʘʜʦʥʘʢʦʧʠʯʝʥʥʷ ʪʘ 

ʜʝʬʦʨʤʘʮʽʡ, ʱʦ ʽʥʦʜʽ ʩʫʧʨʦʚʦʜʞʫʚʘʣʠʩʷ ʤʘʛʤʘ-

ʪʠʟʤʦʤ [10, 11]. ʏʝʨʝʟ ʥʝʧʦʚʥʝ ʧʨʦʩʪʦʨʦʚʝ ʧʦ-

ʰʠʨʝʥʥʷ ʜʝʬʦʨʤʘʮʽʡ ʨʽʟʥʠʭ ʝʧʦʭ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʽʩʥʫʶʪʴ ʥʝ ʪʽʣʴʢʠ ʚʝʨʪʠʢʘʣʴʥʽ, ʘʣʝ ʡ ʣʘʪʝʨʘʣʴʥʽ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʩʪʨʫʢʪʫʨʥʠʤʠ ʧʦʚʝʨʭʘʤʠ 

ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ, ʷʢʽ ʚ ʨʽʟʥʠʭ ʪʝʢʪʦʥʽʯʥʠʭ ʨʘʡʦ-

ʥʘʭ ʤʘʶʪʴ ʨʽʟʥʠʡ ʩʪʫʧʝʥʴ ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʛʦ ʥʘ-

ʧʦʚʥʝʥʥʷ. ʂʦʞʝʥ ʩʪʨʫʢʪʫʨʥʠʡ ʧʦʚʝʨʭ, ʟʘ ʚʠʥʷʪ-

ʢʦʤ ʩʣʘʙʦ ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʠʥʝʢʣʽʟʥʦʛʦ ʯʦʭʣʘ, 

ʨʘʟʦʤ ʽʟ ʟʘʣʠʰʢʘʤʠ ʩʪʨʘʪʠʬʽʢʦʚʘʥʠʭ ʫʪʚʦʨʝʥʴ, ʚ 

ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʤʽʩʪʠʪʴ ʢʦʤʧʣʝʢʩʠ ʥʦʚʦʫʪʚʦʨʝʥʠʭ 

ʪʝʢʪʦʥʽʪʽʚ, ʷʢʽ ʥʘʩʢʨʽʟʴ ʧʝʨʝʪʠʥʘʶʪʴ ʜʘʚʥʽʰʥʽ 

ʩʪʨʫʢʪʫʨʥʽ ʧʦʚʝʨʭʠ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʦʣʽʟʽʡʥʦʾ ʧʨʠʨʦʜʠ 

ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʩʫʢʫʧʥʦʩʪʽ ʚʪʦʨʠʥʥʠʭ ʜʝʬʦʨʤʘ-

ʮʽʡʥʠʭ ʩʪʨʫʢʪʫʨ ʙʫʣʦ ʚʜʦʩʢʦʥʘʣʝʥʦ ʩʭʝʤʫ ʨʝʛʽʦ-

ʥʘʣʴʥʦʛʦ ʪʝʢʪʦʥʽʯʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ [8]. ʅʘ ʪʝʨʠ-

ʪʦʨʽʾ ɿɼɻ ʪʘ ʧʝʨʝʭʽʜʥʦʾ ʟʦʥʠ ʤʽʞ ɼɼɿ ʪʘ ɼʉʉ ʟʘ 

ʜʘʥʠʤʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʽʟʫ ʜʝʬʦʨʤʘʮʽʡ ʚʠʜʽ-

ʣʝʥʦ ɿʘʭʽʜʥʦ-ɼʦʥʝʮʴʢʫ ʧʦʢʨʠʚʥʦ-ʩʢʣʘʜʯʘʩʪʫ 

ʪʝʢʪʦʥʽʯʥʫ ʦʙʣʘʩʪʴ, ʷʢʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʩʪʨʫʢʪʫʨ-

ʥʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʪʝʢʪʦʥʽʯʥʦʾ ʽʥʚʝʨʩʽʾ ʨʠʬʪʦʛʝʥ-

ʥʦʾ ʩʪʨʫʢʪʫʨʠ ʚ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʟʘʧʘʜʠ-

ʥʠ (ʨʠʩ. 6 ʚ ʯʘʩʪʠʥʽ 1). ɻʦʣʦʚʥʠʤ ʩʪʨʫʢʪʫʨʥʠʤ 

ʝʣʝʤʝʥʪʦʤ ʦʙʣʘʩʪʽ ʚʠʟʥʘʯʝʥʦ ʦʜʥʦʡʤʝʥʥʠʡ ʢʣʠ-

ʥʦʬʦʨʤʥʠʡ ʩʝʛʤʝʥʪ ʪʝʢʪʦʥʽʯʥʦʛʦ ʚʢʣʠʥʶʚʘʥʥʷ 

ʦʩʘʜʦʚʠʭ ʛʝʦʤʘʩ ʩʫʙʨʝʛʽʦʥʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʫ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʪʽʣʦ ʩʝʛʤʝʥʪʫ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʜʚʦʭ ʨʽʟʥʦʚʽʢʦʚʠʭ ʩʠʩʪʝʤ ʪʝʢʪʦʥʽʯʥʦʛʦ ʥʘʩʫʚʘʥ-

ʥʷ ʦʩʘʜʦʚʠʭ ʛʝʦʤʘʩ ï ɻʝʨʮʠʥʩʴʢʦʾ ʪʘ ɸʣʴʧʽʡʩʴ-

ʢʦʾ. ɿʘ ʪʝʢʪʦʥʽʯʥʠʤ ʩʪʠʣʝʤ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʜʝ-

ʬʦʨʤʫʚʘʥʥʷ ʧʣʘʪʬʦʨʤʥʦʛʦ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ ʚ 

ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʩʝʛʤʝʥʪʫ ʚʠʜʽʣʝʥʦ ʂʘ-

ʣʴʤʽʫʩ-ʊʦʨʝʮʴʢʠʡ ʨʘʡʦʥ ʣʫʩʢʘʪʠʭ ʪʝʢʪʦʥʽʯʥʠʭ 

ʧʦʢʨʠʚʽʚ ʥʘʩʫʚʘʥʥʷ, ʱʦ ʟ ʧʽʚʜʥʷ ʦʙʤʝʞʫʻʪʴʩʷ 

ʇʽʚʜʝʥʥʦ-ɼʦʥʙʘʩʴʢʦʶ ʛʝʨʮʠʥʩʴʢʦʶ ʤʝʣʘʥʞʝʚʦʶ 

ʟʦʥʦʶ. ʇʽʚʥʽʯʥʦ-ʩʭʽʜʥʫ ʧʦʣʦʚʠʥʫ ʩʝʛʤʝʥʪʫ ʦʭʦ-

ʧʣʶʻ ʃʫʛʘʥʩʴʢʦ-ʂʦʤʠʰʫʚʘʩʴʢʠʡ ʨʘʡʦʥ ʢʫʣʽʩʥʦ-

ʝʰʝʣʦʥʦʚʘʥʦʾ ʣʽʥʽʡʥʦʾ ʩʢʣʘʜʯʘʩʪʦʩʪʽ ʥʘʩʫʚʘʥʥʷ, 

ʷʢʠʡ ʟ ʧʽʚʥʦʯʽ ʦʙʤʝʞʫʻʪʴʩʷ ʩʣʘʙʦʜʠʩʣʦʢʦʚʘʥʠʤ 

ʤʝʟʦʟʦʡʩʴʢʦ-ʢʘʡʥʦʟʦʡʩʴʢʠʤ ʧʣʘʪʬʦʨʤʥʠʤ ʯʦʭʣʦʤ. 

ɺ ʜʨʫʛʽʡ ʯʘʩʪʠʥʽ ʩʪʘʪʪʽ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʪʨʫʢʪʫʨʥʦ-ʢʽʥʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʜʝʬʦʨʤʘʮʽʡ-

ʥʠʭ ʩʪʨʫʢʪʫʨ, ʥʘ ʤʘʪʝʨʽʘʣʘʭ ʛʝʦʢʘʨʪʫʚʘʥʥʷ ʜʠʩ-

ʣʦʢʘʮʽʡʥʠʭ ʧʦʚʝʨʭʽʚ ʧʘʣʝʦʟʦʡʩʴʢʦʛʦ ʯʦʭʣʘ ɿɼɻ, ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʣʴʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʚʠʟʥʘ-

ʯʝʥʴ ʚʝʨʛʝʥʪʥʦʩʪʽ ʪʝʢʪʦʥʽʪʽʚ ʛʝʨʮʠʥʩʢʦʡ ʽ ʘʣʴ-

ʧʽʡʩʴʢʦʾ ʝʧʦʭ ʦʨʦʛʝʥʝʟʘ, ʜʘʥʠʭ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʧʦ-

ʣʽʚ ʪʝʢʪʦʥʽʯʥʠʭ ʥʘʧʨʫʞʝʥʴ ʽ ʥʦʚʽʪʥʽʭ ʤʘʪʝʨʽʘʣʽʚ 

ʢʽʣʴʢʽʩʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʢʦʣʽʟʽʡʥʠʭ ʜʝʬʦʨʤʘʮʽʡ 

ʧʽʚʜʝʥʥʽʡ ʦʢʦʣʠʮʽ ɺɽʇ, ʚʽʜʥʦʚʣʶʚʘʣʠʩʷ ʛʝʦʜʠ-

ʥʘʤʽʯʥʽ ʦʙʩʪʘʥʦʚʢʠ ʪʝʢʪʦʥʽʯʥʦʾ ʽʥʚʝʨʩʽʾ ʨʠʬʪʦ-

ʛʝʥʥʦʾ ʩʪʨʫʢʪʫʨʠ ʚ ʤʝʞʘʭ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʛʦ ʩʝʛ-

ʤʝʥʪʘ ɼɼɿ. ʅʘ ʧʽʜʩʪʘʚʽ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʛʝʦʜʠʥʘʤʽ-

ʯʥʠʭ ʨʝʞʠʤʽʚ ʽʥʚʝʨʩʽʡʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʟʨʦʙʣʝʥʦ 

ʩʧʨʦʙʫ ʜʽʘʛʥʦʩʪʫʚʘʪʠ ʢʽʥʝʤʘʪʠʯʥʠʡ ʤʝʭʘʥʽʟʤ 

ʬʦʨʤʫʚʘʥʥʷ ɻʝʨʮʠʥʩʴʢʦʾ ʪʘ ɸʣʴʧʽʡʩʴʢʦʾ ʩʠʩʪʝʤ 

ʪʝʢʪʦʥʽʯʥʦʛʦ ʥʘʩʫʚʘʥʥʷ ʦʩʘʜʦʚʠʭ ʛʝʦʤʘʩ, ʚʠʜʽ-

ʣʝʥʠʭ ʥʘ ʧʦʧʝʨʝʜʥʴʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʴ [8]. ɿ 

ʮʽʻʶ ʤʝʪʦʶ ʨʦʟʨʦʙʣʝʥʦ ʦʨʠʛʽʥʘʣʴʥʫ ʢʽʥʝʤʘʪʠʯʥʫ 

ʤʦʜʝʣʴ ʬʦʨʤʫʚʘʥʥʷ ʽʥʚʝʨʩʽʡʥʦʾ ʛʝʦʩʪʨʫʢʪʫʨʠ ʚ 



ɺʽʩʥʠʢ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ̔ ʤʝʥʽ ɺ.ʅ. ʂʘʨʘʟʽʥʘ  

- мо - 

ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʤʫ ʩʝʛʤʝʥʪʽ ɼɼɿ, ʱʦ ʚʧʝʨʰʝ ʚʠ-

ʜʽʣʷʻʪʴʩʷ ʷʢ ɿʘʭ̔ʜʥʦ-ɼʦʥʝʮʴʢʘ ʧʦʢʨʠʚʥʦ-

ʩʢʣʘʜʯʘʩʪʘ ʪʝʢʪʦʥʽʯʥʘ ʦʙʣʘʩʪʴ.  

ɸʥʘʣʽʟ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ɺʩʪʘʥʦʚʣʝ-

ʥʦ, ʱʦ ʧʽʩʣʷ ʤʘʡʞʝ ʧʦʚʥʦʾ ʦʩʘʜʦʚʦʾ ʢʦʤʧʝʥʩʘʮʽʾ 

ʨʠʬʪʦʛʝʥʥʦʛʦ ʙʘʩʝʡʥʘ ʚ ʩʝʨʝʜʠʥʽ ʢʘʨʙʦʥʫ [12], ʚ 

ʩʪʨʫʢʪʫʨʥʦʤʫ ʨʦʟʚʠʪʢʫ ɼɼɿ ʧʝʨʝʚʘʞʘʣʠ ʚʠʩʭʽʜ-

ʥʽ ʪʝʢʪʦʥʽʯʥʽ ʨʫʭʠ, ʱʦ ʟʫʤʦʚʠʣʠ ʧʨʦʮʝʩʠ ʢʦʥʪʠ-

ʥʝʥʪʘʣʴʥʦʛʦ ʦʩʘʜʦʥʘʢʦʧʠʯʝʥʥʷ, ʚ ʭʦʜʽ ʷʢʦʛʦ ʩʝ-

ʜʠʤʝʥʪʘʮʽʡʥʘ ʽʥʚʝʨʩʽʷ ʩʧʝʨʰʫ ʜʦʧʦʚʥʠʣʘʩʷ, ʘ 

ʧʦʪʽʤ ʟʤʽʥʠʣʘʩʷ ʽʥʚʝʨʩʽʻʶ ʪʝʢʪʦʥʽʯʥʦʛʦ ʨʝʞʠʤʫ 

[3]. ʇʨʦʪʷʛʦʤ ʤʦʩʢʦʚʩʴʢʦʛʦ ʚʽʢʫ ʚʽʜʙʫʣʘʩʷ ʜʦʢʦ-

ʨʽʥʥʘ ʟʤʽʥʘ ʦʩʘʜʦʚʠʭ ʬʘʮʽʡ ʚ ʨʠʬʪʦʛʝʥʥʦʤʫ ʙʘ-

ʩʝʡʥʽ. ʅʘ ʟʘʤʽʥʫ ʤʦʨʩʴʢʦʾ ʩʝʜʠʤʝʥʪʘʮʽʾ ʧʨʠʡʰʣʠ 

ʫʤʦʚʠ ʘʣʶʚʽʘʣʴʥʦ-ʜʝʣʴʪʦʚʦʾ ʜʦʣʠʥʠ, ʯʘʩʦʤ ʝʚʩ-

ʪʘʪʠʯʥʦ ʟʤʽʥʶʚʘʥʦʛʦ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʽ ʧʽʚʜʝʥʥʦ-

ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʘʭ ʙʘʩʝʡʥʫ ʦʩʘʜʦʥʘʢʦʧʠʯʝʥʥʷ ʤʽʣ-

ʢʦʚʦʜʥʦ-ʤʦʨʩʴʢʠʤʠ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʛʣʠʙʦʢʦʚʦʜʥʠʡ 

ʙʘʩʝʡʥ ʧʨʦʜʦʚʞʫʚʘʚ ʽʩʥʫʚʘʥʥʷ ʣʠʰʝ ʥʘ ʩʭʽʜ ʚʽʜ 

ɼʦʥʙʘʩʫ [13]. ʅʘ ʧʨʦʪʷʟʽ ʧʽʟʥʴʦʛʦ ʢʘʨʙʦʥʫ, ʟʽ ʟʙʽ-

ʣʴʰʝʥʥʷʤ ʧʣʦʱʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʾ ʘʢʫʤʫʣʷʮʽʾ 

ʚʽʜʙʫʣʦʩʷ ʧʦʩʠʣʝʥʥʷ ʩʝʜʠʤʝʥʪʘʮʽʡʥʦʾ ʽʥʚʝʨʩʽʾ 

ʙʘʩʝʡʥʫ, ʧʨʠ ʮʴʦʤʫ ʪʝʨʠʪʦʨʽʷ ɼʦʥʙʘʩʫ ʟʘʟʥʘʣʘ 

ʽʥʪʝʥʩʠʚʥʦʛʦ ʧʽʜʡʦʤʫ ʯʝʨʝʟ ʟʤʽʥʫ ʪʝʢʪʦʥʽʯʥʦʛʦ 

ʨʝʞʠʤʫ, ʚʠʡʰʦʚʰʠ ʟʽ ʩʢʣʘʜʫ ʻʜʠʥʦʛʦ ʙʘʩʝʡʥʫ 

ʦʩʘʜʦʥʘʢʦʧʠʯʝʥʥʷ ʷʢ ʦʙʣʘʩʪʴ ʩʪʽʡʢʦʾ ʩʫʰʽ. 

ʇʨʦʛʨʝʩʫʚʘʥʥʷ ʽʥʚʝʨʩʽʡʥʦʛʦ ʧʽʜʡʦʤʫ ɼʦʥʙʘ-

ʩʫ ʪʘ ʡʦʛʦ ʧʦʜʘʣʴʰʘ ʩʪʨʫʢʪʫʨʥʘ ʝʚʦʣʶʮʽʷ ʚ ʷʢʦʩ-

ʪʽ ʦʢʨʝʤʦʾ ʽʥʚʝʨʩʽʡʥʦʾ ʛʝʦʩʪʨʫʢʪʫʨʠ - ɼʉʇ ʨʦʟʛ-

ʣʷʜʘʻʪʴʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʪʘʥʛʝʥʮʽʘʣʴʥʦʛʦ ʩʪʠʩʥʝʥ-

ʥʷ, ʚʠʢʣʠʢʘʥʦʛʦ ʢʦʣʽʟʽʡʥʠʤ ʪʠʩʢʦʤ ʟ ʧʽʚʜʥʷ ʧʽʟ-

ʥʴʦʧʘʣʝʦʟʦʡʩʢʦʛʦ ʦʨʦʛʝʥʘ ʂʘʚʢʘʟʘ, ʱʦ ʨʦʟʧʦʯʘʚ 

ʩʚʦʻ ʬʦʨʤʫʚʘʥʥʷ [14]. ʇʽʟʥʴʦʛʝʨʮʠʥʩʴʢʽ ʢʦʣʽʟʽʡ-

ʥʽ ʧʦʜʽʾ ʪʘ ʪʝʢʪʦʥʽʯʥʽ ʨʫʭʠ ʥʘ ʦʢʦʣʠʮʽ ʉɭʇ ʨʦʟʛ-

ʣʷʜʘʶʪʴʩʷ ʘʙʦ ʧʨʦʷʚʦʤ "ʚʝʣʠʢʦʾ ʢʦʣʽʟʽʾ" ʤʽʞ ɸʬ-

ʨʠʢʦʶ ʪʘ ɭʚʨʦʧʦʶ [3], ʘʙʦ ʨʝʟʫʣʴʪʘʪʦʤ ʪʝʢʪʦʥʽʯ-

ʥʦʛʦ ʜʦʪʦʯʝʥʥʷ ʢʽʣʴʢʦʭ ʤʽʢʨʦʢʦʥʪʠʥʝʥʪʽʚ ʜʦ ʧʽʚ-

ʜʝʥʥʦʾ ʦʢʦʣʠʮʽ ʉɭʇ ʙʝʟ ʟʽʪʢʥʝʥʥʷ ʮʠʭ ʧʣʠʪ [15], 

ʘʙʦ ʨʝʞʠʤʦʤ ʧʨʘʚʦʙʽʯʥʦʾ ʪʨʘʥʩʪʝʥʩʽʽ [16], ʱʦ 

ʥʘʡʤʝʥʰ ʡʤʦʚʽʨʥʦ ʜʣʷ ɼʦʥʙʘʩʫ. ɹʽʣʴʰʽʩʪʴ ʜʦʩ-

ʣʽʜʥʠʢʽʚ ʚʚʘʞʘʶʪʴ ʤʝʟʦʟʦʡʩʴʢʽ ʪʘ ʢʘʡʥʦʟʦʡʩʴʢʽ 

ʨʫʭʠ ʽ ʜʝʬʦʨʤʘʮʽʾ, ʱʦ ʚʠʢʣʠʢʘʣʠ ʧʨʦʛʨʝʩʫʚʘʥʥʷ 

ʨʝʞʠʤʫ ʩʪʠʩʥʝʥʥʷ ʪʘ ʫʩʢʣʘʜʥʝʥʥʷ ʛʝʨʮʠʥʩʴʢʦʾ 

ʩʢʣʘʜʯʘʩʪʦʩʪʽ ʜʝʬʦʨʤʘʮʽʡʥʠʤʠ ʧʘʨʘʛʝʥʝʟʘʤʠ 

ʧʨʘʚʦʙʽʯʥʦʾ ʢʽʥʝʤʘʪʠʢʠ, ʩʣʽʜʩʪʚʦʤ ʢʦʣʽʟʽʡʥʠʭ 

ʧʨʦʮʝʩʽʚ ʚ ʤʝʞʘʭ ʏʦʨʥʦʤʦʨʩʴʢʦ-ʂʘʚʢʘʟʴʢʦʛʦ 

ʩʝʛʤʝʥʪʘ ʢʦʤʧʨʝʩʽʡʥʦʛʦ ʦʨʦʛʝʥʘ ʇʘʣʝʦʪʝʪʽʩʫ [17, 

18, 19, 20, 21]. 

ɿʘ ʜʘʥʠʤʠ ʢʽʣʴʢʽʩʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʝʢʪʦ-

ʥʽʯʥʦʾ ʽʥʚʝʨʩʽʾ ɼɼɿ ʽ ɼʦʥʙʘʩʫ, ʟʝʤʥʘ ʢʦʨʘ ʨʠʬʪʦ-

ʛʝʥʥʦʾ ʛʝʦʩʪʨʫʢʪʫʨʠ ʇɼɼʇ, ʨʦʟʪʘʰʦʚʘʥʦʾ ʥʘ ʧʽ-

ʚʜʝʥʥʽʡ ʧʝʨʠʬʝʨʽʾ ʉɭʇ, ʷʚʣʷʣʘ ʩʦʙʦʶ ʪʝʢʪʦʥʽʯ-

ʥʦ ʦʩʣʘʙʣʝʥʫ, ʚʥʫʪʨʽʰʥʴʦʧʣʠʪʥʫ, ʢʦʥʚʝʨʛʝʥʪʥʫ 

ʟʦʥʫ ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʽʞʧʣʠʪʥʠʭ ʜʝʬʦʨʤʘʮʽʡ [6]. 

ʇʨʠ ʮʴʦʤʫ, ʪʠʧ ʜʝʬʦʨʤʘʮʽʡ ʚʠʟʥʘʯʘʚʩʷ ʭʘʨʘʢʪʝ-

ʨʦʤ ʚʟʘʻʤʦʜʽʾ ʘʢʪʠʚʥʠʭ ʣʽʪʦʩʬʝʨʥʠʭ ʧʣʠʪ ʥʘ 

ʦʢʦʣʠʮʷʭ ʉɭʇ, ʘ ʬʘʟʠ ʦʨʦʛʝʥʝʟʫ ʪʘ ʟʫʤʦʚʣʝʥʘ 

ʥʠʤʠ ʽʥʚʝʨʩʽʡʥʘ ʩʢʣʘʜʯʘʩʪʽʩʪʴ ʙʫʣʠ ʩʣʽʜʩʪʚʦʤ 

ʧʨʦʩʪʦʨʦʚʦ ʜʦʩʠʪʴ ʚʽʜʜʘʣʝʥʠʭ ʧʽʟʥʴʦʛʝʨʮʠʥʩʴ-

ʢʠʭ, ʢʽʤʤʝʨʽʡ-ʩʴʢʠʭ ʪʘ ʘʣʴʧʽʡʩʴʢʠʭ ʢʦʣʽʟʽʡʥʠʭ 

ʧʨʦʮʝʩʽʚ. ʊʦʤʫ, ʩʪʨʫʢʪʫʨʥʘ ʽʥʚʝʨʩʽʷ ɼɼɿ ʽ ɼʦʥ-

ʙʘʩʫ ʚʚʘʞʘʻʪʴʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʾʭ ʨʦʟʤʽʱʝʥʥʷ ʚ 

ʪʠʣʫ ʢʦʤʧʨʝʩʽʡʥʦʛʦ ʦʨʦʛʝʥʘ ʇʘʣʝʦʪʝʪʽʩʫ, ʷʢʠʡ 

ʨʦʟʧʦʯʘʚ ʩʚʦʻ ʬʦʨʤʫʚʘʥʥʷ ʥʝ ʧʽʟʥʽʰʝ ʨʘʥʥʴʦʾ 

ʧʝʨʤʽ. 

ɿʽʩʪʘʚʣʝʥʥʷ ʤʦʜʝʣʴʥʠʭ ʽ ʨʝʢʦʥʩʪʨʫʡʦʚʘʥʠʭ 

ʧʦʣʽʚ ʥʘʧʨʫʛ ʩʚʽʜʯʠʪʴ, ʱʦ ʧʦʯʘʪʦʢ ʪʝʢʪʦʥʽʯʥʦʾ 

ʽʥʚʝʨʩʽʾ ɼɼɿ ʧʨʠʧʘʜʘʻ ʥʘ ʢʽʥʝʮʴ ʨʘʥʥʴʦʾ ʧʝʨʤʠ 

[6]. ʅʘʡʙʽʣʴʰ ʡʤʦʚʽʨʥʦ, ʱʦ ʜʝʬʦʨʤʘʮʽʾ ʨʠʬʪʦ-

ʛʝʥʥʦʾ ʩʪʨʫʢʪʫʨʠ ʚʽʜʙʫʚʘʣʠʩʷ ʚ ʨʝʞʠʤʽ ʢʦʩʦʾ ʢʦ-

ʣʽʟʽʾ ʧʽʜ ʚʧʣʠʚʦʤ ʟʫʩʪʨʽʯʥʠʭ ʨʫʭʽʚ ʣʽʚʦʩʪʦʨʦʥ-

ʥʴʦʾ ʢʽʥʝʤʘʪʠʢʠ ʧʽʚʥʽʯʥʦʛʦ ʬʨʦʥʪʫ ʢʦʣʽʟʽʡʥʦʛʦ 

ʦʨʦʛʝʥʘ, ʩʬʦʨʤʦʚʘʥʦʛʦ ʥʘ ʘʢʪʠʚʥʽʡ ʧʣʠʪʽ ʚ ʤʝ-

ʞʘʭ ʇʘʣʝʦʪʝʪʽʩʫ (ʨʠʩ. 2, ʘ). ʋ ʪʽʣʽ ʉʘʨʤʘʪʩʴʢʦʾ 

ʧʣʠʪʠ ʮʷ ʢʦʣʽʟʽʡʥʘ ʧʦʜʽʷ ʩʪʚʦʨʠʣʘ ʧʦʣʝ ʪʝʢʪʦʥʽʯ-

ʥʠʭ ʥʘʧʨʫʛ ʧʝʨʝʚʘʞʥʦʛʦ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʛʦ ʥʘ-

ʧʨʷʤʢʫ ʪʘʥʛʝʥʮʽʘʣʴʥʦʛʦ ʩʪʠʩʥʝʥʥʷ. ʏʝʨʝʟ ʮʝ 

ʦʩʘʜʦʚʠʡ ʙʘʩʝʡʥ ʟʘʟʥʘʚ ʥʝʨʽʚʥʦʤʽʨʥʫ ʚ ʧʦʧʝʨʝʯ-

ʥʦʤʫ ʧʝʨʝʨʽʟʽ ʜʝʬʦʨʤʘʮʽʶ: ʽʥʚʝʨʩʽʡʥʘ ʩʢʣʘʜʯʘʩ-

ʪʽʩʪʴ ʦʭʦʧʠʣʘ ʧʝʨʝʚʘʞʥʦ ʦʩʴʦʚʫ ʽ ʧʽʚʥʽʯʥʫ ʧʨʠ-

ʙʦʨʪʦʚʫ ʟʦʥʠ ɼɼɿ. ɺ ʮʝʡ ʯʘʩ ʟʘʢʣʘʜʘʣʠʩʷ ʦʩʥʦʚ-

ʥʽ ʣʽʥʽʡʥʽ ʩʢʣʘʜʯʘʩʪʽ ʟʦʥʠ ɼʦʥʙʘʩʫ, ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʽ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʛʦ ʩʝʛʤʝʥʪʽʚ ʟʘʧʘʜʠʥʠ. 

ʇʦʜʘʣʴʰʫ ʪʝʢʪʦʥʽʯʥʫ ʝʚʦʣʶʮʽʶ ʨʠʬʪʦʛʝʥ-

ʥʦʛʦ ʙʘʩʝʡʥʘ, ʧʦʯʘʪʢʦʤ ʷʢʦʾ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʧʽʟ-

ʥʴʦʧʝʨʤʩʴʢʠʡ ʚʽʢ, ʩʧʨʠʯʠʥʠʣʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-

ʟʩʫʚʥʽ ʟʤʽʱʝʥʥʷ ʧʨʘʚʦʙʽʯʥʦʾ ʢʽʥʝʤʘʪʠʢʠ ʨʫʭʽʚ ʟ 

ʧʝʨʝʤʽʥʥʦʶ ʢʦʤʧʦʥʝʥʪʦʶ ʩʪʠʩʥʝʥʥʷ, ʱʦ ʚʽʜʙʫ-

ʚʘʣʠʩʷ ʧʦʙʣʠʟʫ ʧʽʚʜʝʥʥʦʾ ʦʢʦʣʠʮʽ ʉɭʇ. ʇʨʠ 

ʮʴʦʤʫ, ʪʨʘʻʢʪʦʨʽʾ ʩʪʠʩʢʘʶʯʠʭ ʥʘʧʨʫʛ ʚ ʤʝʞʘʭ 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʑʠʪʘ ʟʤʽʥʠʣʠ ʩʚʽʡ ʥʘʧʨʷʤʦʢ ʥʘ 

ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʠʡ, ʘ ʥʘ ʪʝʨʠʪʦʨʽʾ ʟʘʧʘʜʠʥʠ ʤʘʣʠ 

ʧʽʚʥʽʯ-ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʫ ʦʨʽʻʥʪʘʮʽʶ (ʨʠʩ. 2, ʙ). ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʦʙʣʘʩʪʴ ʤʘʢʩʠʤʘʣʴʥʠʭ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-

ʟʩʫʚʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʨʦʟʪʘʰʫʚʘʣʘʩʷ ʚ ʧʽʚʜʝʥʥʽʡ 

ʧʨʠʢʦʨʜʦʥʥʽʡ ʩʤʫʟʽ ʘʢʪʠʚʥʦʾ ʦʢʦʣʠʮʽ ʦʨʦʛʝʥʘ 

ʇʘʣʝʦʪʝʪʽʩ. ʎʝ ʚʠʢʣʠʢʘʣʦ ʥʝʟʥʘʯʥʝ ʨʦʟʪʷʛʥʝʥʥʷ 

ʥʘ ʙʽʣʴʰʽʡ ʯʘʩʪʠʥʽ ʪʝʨʠʪʦʨʽʾ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʛʦ 

ʩʝʛʤʝʥʪʘ ɼɼɿ, ʫʪʚʦʨʝʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʟʩʫʚʽʚ 

ʧʨʘʚʦʙʽʯʥʦʾ ʢʽʥʝʤʘʪʠʢʠ ʨʫʭʽʚ, ʷʢʠʤʠ ʢʦʥʪʨʦʣʶ-

ʚʘʣʘʩʷ ʥʘʢʣʘʜʝʥʘ ʤʝʟʦʟʦʡʩʴʢʘ ʧʨʠʨʦʟʣʦʤʥʘ 

ʩʢʣʘʜʯʘʩʪʽʩʪʴ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʧʽʜʢʠʜʦ-ʥʘʩʫʚʥʽ 

ʦʙʩʪʘʥʦʚʢʠ ʤʦʛʣʠ ʟʙʝʨʽʛʘʪʠʩʷ ʣʠʰʝ ʚ ʧʽʚʥʽʯʥʦ-

ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʙʘʩʝʡʥʘ ʯʝʨʝʟ ʚʽʷʣʦʧʦʜʽʙʥʠʡ 

ʨʦʟʧʦʜʽʣ ʪʨʘʻʢʪʦʨʽʡ ʩʪʠʩʢʘʶʯʠʭ ʥʘʧʨʫʛ (ʨʠʩ 2, 

ʚ). ʇʨʦʛʨʝʩʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʩʪʠʩʥʝʥʥʷ ʧʽʚʥʽʯʥʦ-

ʩʭʽʜʥʦʛʦ ʥʘʧʨʷʤʢʫ ʟʫʤʦʚʠʣʦ ʚ ɼʦʥʙʘʩʽ ʟʩʫʚʥʽ 

ʜʝʬʦʨʤʘʮʽʾ ʣʽʥʽʡʥʦʾ ʛʝʨʮʠʥʩʴʢʦʾ ʩʢʣʘʜʯʘʩʪʦʩʪʽ ʪʘ 

ʬʦʨʤʫʚʘʥʥʷ ʩʢʣʘʜʯʘʩʪʠʭ ʧʦʢʨʠʚʽʚ ʥʘʩʫʚʘʥʥʷ. 

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ. ʄʝʪʦʶ ʨʝʛʽʦ-

ʥʘʣʴʥʠʭ ʛʝʦʪʝʢʪʦʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʚʠʟʥʘʯʝʥʥʷ 

ʛʝʦʜʠʥʘʤʽʯʥʦʛʦ ʨʝʞʠʤʫ ʪʝʢʪʦʥʽʯʥʦʾ ʽʥʚʝʨʩʽʾ ʨʠ-

ʬʪʦʛʝʥʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘ ʜʽʘʛʥʦʩʪʠʢʘ ʧʨʠʨʦʜʥʦʛʦ 

ʤʝʭʘʥʽʟʤʫ ʬʦʨʤʫʚʘʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ɿɼɻ ʽʥʚʝʨ-



ʉʝʨʽʷ çɻʝʦʣʦʛʽʷ. ɻʝʦʛʨʘʬʽʷ. ɽʢʦʣʦʛʽʷè, ʚʠʧʫʩʢ 53   

- мп - 

ʩʽʡʥʦʾ ʛʝʦʩʪʨʫʢʪʫʨʠ ï ɿʘʭʽʜʥʦ-ɼʦʥʝʮʴʢʦʾ ʧʦʢʨʠ-

ʚʥʦ-ʩʢʣʘʜʯʘʩʪʦʾ ʦʙʣʘʩʪʽ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝ-

ʪʠ ʨʦʟʨʦʙʣʷʣʘʩʷ ʧʨʠʥʮʠʧʦʚʘ ʢʽʥʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ 

ʬʦʨʤʫʚʘʥʥʷ ɻʝʨʮʠʥʩʴʢʦʾ ʪʘ ɸʣʴʧʽʡʩʴʢʦʾ ʩʠʩʪʝʤ 

ʪʝʢʪʦʥʽʯʥʦʛʦ ʥʘʩʫʚʘʥʥʷ ʦʩʘʜʦʚʠʭ ʛʝʦʤʘʩ, ʱʦ ʾʾ 

ʩʢʣʘʜʘʶʪʴ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ʇʨʠ ʜʦ-

ʩʣʽʜʞʝʥʥʷʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʩʪʨʫʢʪʫʨʥʦ-

ʢʽʥʝʤʘʪʠʯʥʠʡ ʘʥʘʣʽʟ ʚʪʦʨʠʥʥʠʭ ʜʝʬʦʨʤʘʮʽʡʥʠʭ 

ʩʪʨʫʢʪʫʨ [22].  

ɸʥʘʣʽʪʠʯʥʠʤ ʢʘʨʪʦʛʨʘʬʽʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʻ 

ʧʦʨʽʚʥʷʣʴʥʘ ʩʭʝʤʘ ʪʝʢʪʦʥʽʪʽʚ ʪʝʨʠʪʦʨʽʾ ɿɼɻ [9]. 

 

 

ʈʠʩ. 2. ʉʭʝʤʠ ʛʝʦʜʠʥʘʤʽʯʥʠʭ ʨʝʞʠʤʽʚ ʪʝʢʪʦʥʽʯʥʦʾ ʽʥʚʝʨʩʽʾ ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʦʛʦ ʧʘʣʝʦʨʠʬʪʫ [6]:  

ʘ ï ʢʦʣʽʟʽʡʥʠʡ ʨʝʞʠʤ ʧʦʯʘʪʢʦʚʦʛʦ ʝʪʘʧʫ ʽʥʚʝʨʩʽʾ; ʙ ï ʣʦʢʘʣʴʥʘ ʪʨʘʥʩʪʝʥʩʽʷ ʚ ʨʝʞʠʤʽ ʧʨʘʚʦʙʽʯʥʦʛʦ  

ʟʩʫʚʘʥʥʷ ʛʦʣʦʚʥʦʛʦ ʝʪʘʧʫ ʽʥʚʝʨʩʽʾ; ʚ ï ʩʭʝʤʘ ʽʥʜʫʢʮʽʡʥʦʛʦ ʚʧʣʠʚʫ ʚʽʜʜʘʣʝʥʦʛʦ ʢʦʣʽʟʽʡʥʦʛʦ ʦʨʦʛʝʥʫ.  

ʋʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ: 1 ï ʨʫʭʦʤʘ ʟʦʥʘ ʘʢʪʠʚʥʦʾ ʦʢʦʣʠʮʽ; 2 ï ʜʝʬʦʨʤʘʮʽʡʥʽ ʦʙʩʪʘʥʦʚʢʠ: ʟʚʝʨʭʫ ï ʢʦʣʽʟʽʥʽ, 

ʟʥʠʟʫ ï ʧʨʘʚʦ-ʟʩʫʚʥʽ ʜʝʬʦʨʤʘʮʽʾ; 3 ï ʤʦʜʝʣʴʥʽ ʪʨʘʻʢʪʦʨʽʾ ʥʘʧʨʫʛ ʩʪʠʩʢʘʥʥʷ; 4 ï ʨʝʞʠʤʠ: ʘ ï ʪʘʥʛʝʥʮʽʘ-

ʣʴʥʦʛʦ ʩʪʠʩʢʘʥʥʷ; ʙ ï ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʟʩʫʚʥʦʛʦ ʜʝʬʦʨʤʫʚʘʥʥʷ 

 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʅʘ ʪʝʨʠʪʦʨʽʾ ɿɼɻ ʽ 

ʧʝʨʝʭʽʜʥʦʾ ʟʦʥʠ ʤʽʞ ɼɼɿ ʽ ɼʉʇ ʚ ʦʩʘʜʦʚʦʤʫ ʯʦ-

ʭʣʽ ʚʩʪʘʥʦʚʣʝʥʦ ʢʨʫʪʽ ʢʫʪʠ ʧʘʜʽʥʥʷ ʛʽʨʩʴʢʠʭ ʧʦ-

ʨʽʜ (ʜʦ 50-700), ʩʠʣʴʥʫ ʜʠʩʣʦʢʦʚʘʥʽʩʪʴ ʪʘ ʥʘʩʠ-

ʯʝʥʽʩʪʴ ʦʩʘʜʦʚʦʾ ʪʦʚʱʽ ʢʦʤʧʣʝʢʩʘʤʠ ʪʝʢʪʦʥʽʪʽʚ, 

ʱʦ ʧʝʨʝʪʠʥʘʶʪʴ ʾʾ ʥʘʩʢʨʽʟʴ, ʚʠʩʦʢʽ ʧʘʣʝʦʪʝʤʧʝ-

ʨʘʪʫʨʠ, ʱʦ ʚʠʢʣʠʢʘʣʠ ʧʽʜʚʠʱʝʥʫ ʱʽʣʴʥʽʩʪʴ ʧʦ-

ʨʽʜ ʽ ʛʣʠʙʦʢʠʡ ʤʝʪʘʤʦʨʬʽʟʤ ʚʫʛʽʣʣʷ ɼʦʥʙʘʩʫ, ʘʢ-

ʪʠʚʥʠʡ ʚʫʣʢʘʥʽʟʤ ʢʠʩʣʦʛʦ ʩʢʣʘʜʫ ʽ ʧʦʚ'ʷʟʘʥʽ ʟ 

ʥʠʤ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʥʽ ʧʨʦʷʚʠ [23]. 

ʅʘ ʜʘʥʠʡ ʯʘʩ ʮʝ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʦ-

ʷʚʫ ʟʥʘʯʥʠʭ ʪʝʢʪʦʥʽʯʥʠʭ ʨʫʭʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʟ 

ʧʽʚʜʥʷ ʽ ʧʽʚʜʝʥʥʦʛʦ ʩʭʦʜʫ ʚʥʘʩʣʽʜʦʢ ʛʝʦʜʠʥʘʤʽʯ-

ʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʣʠʩʷ ʥʘ ʘʢʪʠʚʥʠʭ ʪʝʢʪʦ-

ʥʽʯʥʠʭ ʧʣʠʪʘʭ ʇʘʣʝʦʪʝʪʠʩʘ. ʅʘ ʪʝʨʝʥʘʭ ɼɼɿ ʪʘ 

ɼʦʥʙʘʩʫ ʧʽʜ ʾʭ ʚʧʣʠʚʦʤ ʚ ʨʝʞʠʤʽ ʟʘʛʘʣʴʥʦʛʦ ʢʦ-

ʣʽʟʽʡʥʦʛʦ ʩʪʠʩʢʘʥʥʷ ʚʽʜʙʫʚʘʣʘʩʷ ʽʥʚʝʨʩʽʷ ʪʝʢʪʦ-

ʥʽʯʥʦʛʦ ʨʝʞʠʤʫ.  

ɸʘʥʘʣʽʟ ʜʘʥʠʭ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʧʦʣʽʚ ʥʘʧʨʫʛ 

ɼʦʥʙʘʩʫ [17, 24], ʢʽʣʴʢʽʩʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʝʢ-

ʪʦʥʽʯʥʦʾ ʽʥʚʝʨʩʽʾ ɼɼɿ ʽ ɼʦʥʙʘʩʫ ʪʘ ʟʽʩʪʘʚʣʝʥʥʷ 

ʤʦʜʝʣʴʥʠʭ ʽ ʨʝʢʦʥʩʪʨʫʡʦʚʘʥʠʭ ʧʦʣʽʚ ʥʘʧʨʫʛ [6] 

ʩʚʽʜʯʠʪʴ, ʱʦ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʽʥʚʝʨʩʽʾ ʪʝʢ-

ʪʦʥʽʯʥʦʛʦ ʨʝʞʠʤʫ, ʥʘ ʧʨʦʪʷʟʽ ʟʘʘʣʴʩʴʢʦʾ ʬʘʟʠ 

ʧʽʟʥʴʦʛʝʨʮʠʥʩʴʢʦʾ ʝʧʦʭʠ ʪʝʢʪʦʛʝʥʝʟʘ, ʜʝʬʦʨʤʘ-

ʮʽʡʥʝ ʩʪʨʫʢʪʫʨʦʬʦʨʤʫʚʘʥʥʷ ʚ ɼɼɿ ʚʽʜʙʫʚʘʣʦʩʷ ʚ 

ʛʝʦʜʠʥʘʤʽʯʥʽʡ ʦʙʩʪʘʥʦʚʮʽ ʢʦʩʦʾ ʢʦʣʽʟʽʾ ʥʘ ʪʣʽ ʽʥ-

ʚʝʨʩʽʡʥʦʛʦ ʧʽʜʡʦʤʫ ɼʦʥʙʘʩʫ (ʨʠʩ. 2, ʘ).  

ʇʨʠ ʮʴʦʤʫ, ʧʦʧʝʨʝʯʥʝ ʢʦʣʽʟʽʡʥʝ ʩʪʠʩʥʝʥʥʷ 

ʨʠʬʪʦʛʝʥʥʦʾ ʩʪʨʫʢʪʫʨʠ ʚʽʜʙʫʚʘʣʦʩʷ ʚ ʧʽʜʢʠʜʦ-

ʥʘʩʫʚʥʦʤʫ ʨʝʞʠʤʽ ʟ ʣʽʚʦʩʪʦʨʦʥʥʴʦʶ ʩʢʣʘʜʦʚʦʶ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʨʫʭʽʚ. ɺʦʥʦ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʦʩʷ 

ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʠʤ ʥʘʭʠʣʦʤ ʦʩʽ ʤʘʢʩʠʤʘʣʴʥʠʭ ʥʘ-

ʧʨʫʛ ʩʪʠʩʥʝʥʥʷ ♫1 ʪʘ ʥʘʭʠʣʦʤ ʦʩʽ ʩʝʨʝʜʥʽʭ ʥʘ-

ʧʨʫʞʝʥʴ ʩʪʠʩʥʝʥʥʷ ♫2, ʚʽʜʧʦʚʽʜʥʦ, ʚ ʧʽʚʥʽʯʥʦ-

ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ. ɺ ʪʘʢʠʭ ʛʝʦʜʠʥʘʤʽʯʥʠʭ 

ʫʤʦʚʘʭ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʢʦʥʽʚ ʛʝʦʤʝʭʘʥʽʢʠ [25], 

ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʘʢʪʠʚʽʟʦʚʘʥʠʭ ʛʝʦ-

ʤʘʩ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʚʟʜʦʚʞ ʧʘʨ-

ʥʠʭ ʦʩʝʡ Ű ʤʘʢʩʠʤʘʣʴʥʠʭ ʜʦʪʠʯʥʠʭ ʥʘʧʨʫʞʝʥʴ, 

ʩʧʨʷʤʦʚʘʥʠʭ ʚ ʧʽʚʜʝʥʥʦʤʫ ʪʘ ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤ-

ʢʘʭ. ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʮʝ ʤʦʛʣʦ ʚʠʢʣʠʢʘʪʠ ʪʝʢʪʦʥʽ-



ɺʽʩʥʠʢ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ̔ ʤʝʥʽ ɺ.ʅ. ʂʘʨʘʟʽʥʘ  

- мр - 

ʯʥʠʡ ʪʨʘʥʩʧʦʨʪ ʛʝʦʤʘʩ ʚʽʜ ʥʘʜʩʪʠʩʣʦʾ ʦʩʴʦʚʦʾ 

ʟʦʥʠ ʚ ʥʘʧʨʷʤʢʫ ʥʘʡʤʝʥʰ ʩʪʠʩʥʝʥʠʭ ʜʽʣʷʥʦʢ ï 

ʟʦʥ "ʛʝʦʜʠʥʘʤʽʯʥʦʾ ʪʽʥʽ" ʘʙʦ "ʛʝʦʜʠʥʘʤʽʯʥʦʛʦ 

ʧʨʠʪʫʣʢʫ" ʚ ʧʽʚʜʝʥʥʽʡ ʧʨʠʙʦʨʪʦʚʽʡ ʯʘʩʪʠʥʽ ʟʘʧʘ-

ʜʠʥʠ [7]. 

ʋ ʧʽʟʥʴʦʤʫ ʤʝʟʦʟʦʾ-ʢʘʡʥʦʟʦʾ ʧʨʦʛʨʝʩʫʚʘʥʥʷ 

ʧʨʦʮʝʩʽʚ ʩʪʠʩʥʝʥʥʷ ʚ ʫʤʦʚʘʭ ʧʨʦʷʚʫ ʥʘ ʘʢʪʠʚʥʽʡ 

ʦʢʦʣʠʮʽ ʦʨʦʛʝʥʫ ʇʘʣʝʦʪʝʪʽʩʫ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ 

ʨʫʭʽʚ ʧʨʘʚʦʙʽʯʥʦʾ ʢʽʥʝʤʘʪʠʢʠ ʚʠʢʣʠʢʘʣʦ ʫʩʢʣʘʜ-

ʥʝʥʥʷ ʛʝʨʮʠʥʩʴʢʦʾ ʩʢʣʘʜʯʘʩʪʦʩʪʽ, ʧʨʦ ʱʦ ʩʚʽʜ-

ʯʘʪʴ ʢʨʠʚʦʣʽʥʽʡʥʽ ʜʝʬʦʨʤʘʮʽʾ ʧʝʨʚʠʥʥʦ ʣʽʥʽʡʥʦʾ 

ʛʝʨʮʠʥʩʴʢʦʾ ʥʘʩʫʚʥʦʾ ʨʝʰʽʪʢʠ ʽ ʚʽʜʧʦʚʽʜʥʽ ʚʠʢʨʠ-

ʚʣʝʥʥʷ ʦʩʝʡ ʜʠʥʘʤʽʯʥʦ ʩʧʦʣʫʯʝʥʦʾ ʟ ʥʝʶ ʧʨʠʨʦ-

ʟʣʦʤʥʦʾ ʩʢʣʘʜʯʘʩʪʦʩʪʽ. ɺʪʦʨʠʥʥʝ ʜʝʬʦʨʤʘʮʽʡʥʝ 

ʩʪʨʫʢʪʫʨʦʫʪʚʦʨʝʥʥʷ ʚʽʜʙʫʚʘʣʦʩʷ ʚ ʛʝʦʜʠʥʘʤʽʯʥʽʡ 

ʦʙʩʪʘʥʦʚʮʽ ʽʥʪʝʨʬʝʨʝʥʮʽʾ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʦʛʦ ʟʩʫʚʥʦʛʦ ʧʦʣʷ ʧʨʘʚʦʙʽʯʥʦʾ ʢʽʥʝʤʘʪʠʢʠ 

ʨʫʭʽʚ ʽ ʟʘʛʘʣʴʥʦʛʦ ʢʦʣʽʟʽʡʥʦʛʦ ʪʘʥʛʝʥʮʽʘʣʴʥʦʛʦ 

ʩʪʠʩʥʝʥʥʷ ʟ ʥʘʭʠʣʦʤ ʦʩʽ ʩʪʠʩʥʝʥʥʷ ʚ ʧʽʚʥʽʯʥʦ-

ʟʘʭʽʜʥʠʭ ʽ ʧʽʚʥʽʯʥʠʭ ʨʫʤʙʘʭ (ʨʠʩ. 2, ʙ). ʏʝʨʝʟ 

ʫʪʚʦʨʝʥʥʷ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʦʩʴʦʚʽʡ ʯʘʩʪʠʥʽ ɿɼɻ 

ʨʘʡʦʥʫ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʦʣʦʚʥʠʭ ʦʩʝʡ ʩʪʠʩʥʝʥʥʷ 

ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʾ, çʜʦʥʝʮʴʢʦʾè ʘʟʠʤʫʪʘʣʴʥʦʾ ʦʨʽ-

ʻʥʪʘʮʽʾ, ʜʠʩʣʦʢʦʚʘʥʽ, ʟʽʤôʷʪʽ ʚ ʩʢʣʘʜʢʠ ʛʝʦʤʘʩʠ 

ʯʦʭʣʘ ʚ ʟʩʫʚʦ-ʥʘʩʫʚʥʦʤʫ ʨʝʞʠʤʽ ʧʝʨʝʤʽʱʫʚʘʣʠʩʷ 

ʚ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ - ʚʽʜ ʽʥʚʝʨʩʽʡʥʦʾ 

ʛʝʦʩʪʨʫʢʪʫʨʠ ɼʉʇ ʚ ʥʘʧʨʷʤʢʫ ʤʝʥʰ ʩʪʠʩʣʦʾ ʪʝ-

ʨʠʪʦʨʽʾ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʛʦ ʩʝʛʤʝʥʪʘ ɼɼɿ (ʨʠʩ. 3).  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʩʥʦʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʛʝ-

ʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ɿʘʭʽʜʥʦ-ɼʦʥʝʮʴʢʦʾ ʽʥʚʝʨʩʽʡʥʦʾ 

ʪʝʢʪʦʥʽʯʥʦʾ ʦʙʣʘʩʪʽ ʻ: 

-  ʦʩʘʜʦʚʽ ʩʚʽʪʠ ʢʘʡʥʦʟʦʶ ʪʘ ʾʭ ʝʨʦʟʽʡʥʽ ʦʩʪʘ-
ʥʮʽ; 

-  ʜʠʩʣʦʢʦʚʘʥʽ ʩʚʽʪʠ ʤʝʟʦʟʦʶ, ʱʦ ʧʦʭʦʚʘʥʽ 
ʧʽʜ ʢʘʡʥʦʟʦʡʩʴʢʠʤ ʯʦʭʣʦʤ; 

-  ʜʝʬʦʨʤʦʚʘʥʽ ʪʝʢʪʦʥʽʯʥʽ ʙʣʦʢʠ ʦʩʘʜʦʚʠʭ 
ʩʚʽʪ ʧʘʣʝʦʟʦʶ; 

-  ʪʝʢʪʦʥʽʪʠ ʉʪʠʣʴʩʴʢʦʛʦ, ʉʦʢʦʣʴʮʦʚʩʴʢʦʛʦ ʪʘ 
ʐʫʤʠʣʽʚʩʴʢʦʛʦ ʜʽʥʘʤʦʤʝʪʘʤʦʨʬʠʯʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ ʧʽʟʥʴʦʛʝʨʮʽʥʩʴʢʦʾ ʪʘ ʘʣʴʧʽʡʩʴ-

ʢʦʾ ʝʧʦʭ; 

-  ʨʝʣʽʢʪʠ ʨʠʬʪʦʚʦʾ ʨʝʰʽʪʢʠ ʪʝʢʪʦʥʽʪʽʚ, ʜʦʢʝ-
ʤʙʨʽʡʩʴʢʠʭ ʪʘ ʥʝʩʪʨʘʪʠʬʽʢʦʚʘʥʠʭ ʢʦʤʧʣʝ-

ʢʩʽʚ ʚ ʦʢʨʝʤʠʭ ʪʝʢʪʦʥʽʯʥʠʭ ʙʣʦʢʘʭ; 

-  ʤʘʛʤʘʪʠʯʥʽ ʽ ʚʫʣʢʘʥʽʯʥʽ ʢʦʤʧʣʝʢʩʠ ʧʘʣʝʦ-
ʟʦʶ ʽ ʤʝʟʦʟʦʶ; 

-  ʜʝʚʦʥʩʴʢʽ ʩʦʣʷʥʽ ʜʽʘʧʽʨʠ.  

ɻʦʨʠʟʦʥʪʘʣʴʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʘʢʪʠʚʽʟʦʚʘʥʠʭ 

ʛʝʦʤʘʩ ʦʩʘʜʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ɿɼɻ 

ʢʦʥʪʨʦʣʶʚʘʣʠʩʷ ɻʝʨʮʠʥʩʴʢʦʶ ʪʘ ɸʣʴʧʽʡʩʴʢʦʶ 

(ʃʘʨʘʤʽʡʩʴʢʦʶ ʽ ɸʪʪʠʯʥʦʶ) ʧʽʜʢʠʜʦ- ʪʘ ʟʩʫʚʦ-

ʥʘʩʫʚʥʠʤʠ ʨʝʰʽʪʢʘʤʠ (ʨʠʩ. 4). ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʚʟʜʦʚʞ ʥʠʭ ʩʬʦʨʤʫʚʘʣʠʩʷ ʢʫʣʽʩʥʦ ʟʯʣʝʥʦʚʘʥʽ 

ʧʽʜʢʠʜʦ-ʩʢʣʘʜʯʘʩʪʽ ʟʦʥʠ ʣʽʥʽʡʥʠʭ ʘʥʪʠʢʣʽʥʘʣʴ-

ʥʠʭ ʩʪʨʫʢʪʫʨ ʪʘ ʝʰʝʣʦʥʦʚʘʥʽ ʘʥʩʘʤʙʣʽ ʪʝʢʪʦʥʽʯ-

ʥʠʭ ʣʫʩʦʢ ʪʘ ʧʣʘʩʪʠʥ ʧʦʢʨʠʚʽʚ ʥʘʩʫʚʘʥʥʷ (ʨʠʩ. 1-

5 ʚ ʯʘʩʪʠʥʽ 1). ʈʘʟʦʤ ʚʦʥʠ ʫʪʚʦʨʶʶʪʴ ɻʝʨʮʠʥʩʴ-

ʢʫ ʪʘ ɸʣʴʧʽʡʩʴʢʫ ʜʠʥʘʤʽʯʥʦ ʩʧʨʷʞʝʥʽ ʩʠʩʪʝʤʠ 

ʪʝʢʪʦʥʽʯʥʦʛʦ ʥʘʩʫʚʘʥʥʷ ʛʝʦʤʘʩ, ʱʦ ʨʦʟʛʣʷʜʘʶʪʴ-

ʩʷ ʛʦʣʦʚʥʠʤʠ ʩʪʨʫʢʪʫʨʦʬʦʨʤʫʶʯʠʤʠ, ʛʝʦʜʠʥʘ-

ʤʽʯʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʚ ʩʢʣʘʜʽ ɿʘʭʽʜʥʦ-ɼʦʥʝʮʴʢʦʾ 

ʧʦʢʨʠʚʥʦ-ʩʢʣʘʜʯʘʩʪʦʾ ʪʝʢʪʦʥʽʯʥʦʾ ʦʙʣʘʩʪʽ, ʚʧʝʨ-

ʰʝ ʚʠʜʽʣʝʥʦʾ ʥʘʤʠ ʚ ʤʝʞʘʭ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʛʦ 

ʩʝʛʤʝʥʪʘ ɼɼɿ [8]. 

ɻʝʨʮʽʥʩʴʢʠʤʠ ʨʫʭʘʤʠ ʙʫʣʦ ʟʫʤʦʚʣʝʥʦ ʜʝʬʦ-

ʨʤʘʮʽʾ ʢʦʣʽʟʽʡʥʦʛʦ ʢʦʨʦʙʣʝʥʥʷ ʛʦʨʠʟʦʥʪʽʚ ʧʘʣʝʦ-

ʟʦʷ ʚ ʧʽʜʢʠʜʦ-ʥʘʩʫʚʥʦʤʫ ʛʝʦʜʠʥʘʤʠʯʥʦʤʫ ʨʝʞʠ-

ʤʽ. ʇʨʠ ʮʴʦʤʫ, ʩʪʨʫʢʪʫʨʦʬʦʨʤʫʶʯʽ ʧʨʦʮʝʩʠ ʤʦʛ-

ʣʠ ʚʽʜʙʫʚʘʣʠʩʷ ʟʘ ʢʽʥʝʤʘʪʠʯʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʧʦʟ-

ʜʦʚʞʥʴʦʛʦ ʚʠʛʠʥʫ ʰʘʨʽʚ [25] ʟ ʫʪʚʦʨʝʥʥʷʤ ʚʝʣʠ-

ʢʠʭ, ʣʽʥʽʡʥʠʭ ʧʽʜʢʠʜʦ-ʘʥʪʠʢʣʠʥʘʣʝʡ, ʷʢʽ ʚ ʪʝʢʪʦ-

ʥʦʬʽʟʠʯʥʦʤʫ ʩʝʥʩʽ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ ʧʨʠʨʦʟʣʦʤʥʠ-

ʤʠ ʜʫʧʣʝʢʩʘʤʠ ʩʪʠʩʥʝʥʥʷ. ʉʫʢʫʧʥʽʩʪʴ ʽʥʚʝʨʩʽʡ-

ʥʠʭ ʩʪʨʫʢʪʫʨ, ʩʬʦʨʤʦʚʘʥʠʭ ʢʦʣʽʟʽʡʥʠʤʠ ʨʫʭʘʤʠ 

ʚ ʛʝʨʮʠʥʩʴʢʫ ʝʧʦʭʫ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ̫ ʢ ɻʝʨʮʠʥʩʴʢʘ 

ʩʠʩʪʝʤʘ ʪʝʢʪʦʥʽʯʥʦʛʦ ʥʘʩʫʚʘʥʥʷ ʦʩʘʜʦʚʠʭ ʛʝʦʤʘʩ 

ʧʘʣʝʦʟʦʡʩʴʢʦʛʦ ʯʦʭʣʘ (ʨʠʩ. 4). 

ʅʘʡʤʦʣʦʜʰʠʤ ʢʦʤʧʣʝʢʩʦʤ ʪʝʢʪʦʥʽʪʽʚ ʥʘ ʪʝ-

ʨʠʪʦʨʽʾ ɿɼɻ ʻ ɸʪʪʠʯʥʠʡ, ʧʽʚʥʽʯʥʫ ʤʝʞʫ ʨʦʟʚʠʪʢʫ 

ʷʢʦʛʦ ʢʦʥʪʨʦʣʶʶʪʴ ʧʣʦʱʠʥʠ ʄʘʨ'ʾʚʩʴʢʦʛʦ ʪʘ 

ʃʠʩʠʯʘʥʩʴʢʦʛʦ ʟʩʫʚʦ-ʥʘʩʫʚʽʚ [9] (ʨʠʩ. 4). ʅʘ ʧʽʚ-

ʜʝʥʴ ʚʽʜ ʥʠʭ ʚʝʩʴ ʜʦʘʪʪʠʯʥʠʡ ʦʩʘʜʦʚʠʡ ʯʦʭʦʣ 

ʨʦʟʙʠʪʠʡ ʥʘ ʪʝʢʪʦʥʽʯʥʽ ʙʣʦʢʠ, ʱʦ ʩʢʣʘʜʘʶʪʴ ʽʥ-

ʚʝʨʩʽʡʥʫ ʩʪʨʫʢʪʫʨʫ ɿʘʭʽʜʥʦ-ɼʦʥʝʮʴʢʦʾ ʧʦʢʨʠʚʥʦ-

ʩʢʣʘʜʯʘʩʪʦʾ ʦʙʣʘʩʪʽ. ʎʽ ʙʣʦʢʠ ʟ ʢʫʪʦʚʦʶ ʥʝʟʛʦ-

ʜʦʶ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʧʝʨʝʨʠʚʯʘʩʪʠʤ ʯʦʭʣʦʤ ʥʝ-

ʜʠʩʣʦʢʦʚʘʥʠʭ ʧʣʽʦʮʝʥ-ʘʥʪʨʦʧʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ. 

ʊʦʚʱʠʥʘ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ ʚ ʤʝʞʘʭ ʛʨʘʙʝʥʘ ʧʦʩ-

ʪʫʧʦʚʦ ʟʤʝʥʰʫʻʪʴʩʷ ʥʘ ʧʽʚʥʽʯʥʠʡ ʩʭʽʜ ʚʽʜ 1,6 ʜʦ 

0,5 ʢʤ. ʅʘ ʛʝʦʣʦʛʽʯʥʦʤʫ ʨʦʟʨʽʟʽ (ʨʠʩ. 4 ʚ ʯʘʩʪʠʥʽ 

1) ʚʠʜʥʦ ʧʦʣʦʛʠʡ ʥʘʭʠʣ ʩʚʽʪ ʤʝʟʦʟʦʶ ʚ ʧʽʚʜʝʥʥʦ-

ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʱʦ ʟʨʦʩʪʘʻ ʚʽʜ ʚʝʨʭʥʴʦʾ 

ʢʨʝʡʜʠ ʜʦ ʧʽʜʦʰʚʠ ʪʨʽʘʩʫ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʢʦʥ-

ʩʝʜʠʤʝʥʪʘʮʽʡʥʝ ʧʨʦʛʠʥʘʥʥʷ, ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʝ 

ʥʘ ʧʽʚʜʝʥʥʦʤʫ ʟʘʭʦʜʽ, ʥʽʞ ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʩʭʦʜʽ 

ʛʨʘʙʝʥʘ. 

ʆʪʞʝ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʠʩʣʦʢʦʚʘʥʠʡ ʯʦʭʦʣ 

ʮʝʥʪʨʘʣʴʥʦʾ, ʟʘʥʫʨʝʥʦʾ ʯʘʩʪʠʥʠ ʛʨʘʙʝʥʘ ʤʘʻ 

ʟʤʽʥʥʠʡ ʩʪʨʘʪʠʛʨʘʬʽʯʥʽʡ ʦʙʩʷʛ, ʷʢʠʡ ʥʘ ʜʽʣʷʥʢʘʭ 

ʧʝʨʝʪʠʥʫ ʝʰʝʣʦʥʘʤʠ ʥʘʩʫʚʽʚ ʩʪʨʠʙʢʦʧʦʜʽʙʥʦ 

ʥʘʨʦʱʫʻʪʴʩʷ (ʨʠʩ. 1ï4 ʚ ʯʘʩʪʠʥʽ 1). ɿ ʧʽʚʜʝʥʥʦʛʦ 

ʩʭʦʜʫ ʥʘ ʧʽʚʥʽʯʥʠʡ ʟʘʭʽʜ ʪʘ ʟ ʧʽʚʜʥʷ ʥʘ ʧʽʚʥʽʯ ʚʽʥ 

ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ ʧʣʽʦʮʝʥ-ʯʝʪʚʝʨʪʠʥʥʦʛʦ ʜʦ ʢʘʡʥʦ-

ʟʦʡʩʴʢʦʛʦ ʪʘ ʟʛʦʜʦʤ ʜʦ ʤʝʟʦ-ʢʘʡʥʦ-ʟʦʡʩʴʢʦʛʦ. 

ʈʟ̔ʢʦ ʥʝʫʟʛʦʜʞʝʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʦʥʦʢʣʽʥʘʣʴ-

ʥʦʾ ʩʪʨʫʢʪʫʨʠ ʩʠʥʝʢʣʽʟʥʦʛʦ ʯʦʭʣʘ ʟʽ ʩʢʣʘʜʯʘʩʪʠ-

ʤʠ ʧʦʚʝʨʭʘʤʠ ʽʥʚʝʨʩʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ ɿʘʭʽʜʥʦ-

ɼʦʥʝʮʴʢʦʾ ʧʦʢʨʠʚʥʦ-ʩʢʣʘʜʯʘʩʪʦʾ ʦʙʣʘʩʪʽ ʩʚʽʜʯʘʪʴ 

ʧʨʦ ʾʾ ʥʦʚʽʪʥʽʡ ʚʽʢ ʪʘ ʩʫʯʘʩʥʫ ʜʝʥʫʜʘʮʽʶ.  

ɺʩʪʘʥʦʚʣʝʥʦ ʟʙʽʣʴʰʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʢʦʣʽ-

ʟʽʡʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʥʘ ʧʽʚʜʥ,̔ ʱʦ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘ 

ʜʦʢʝʤʙʨʽʡʩʴʢʠʭ ʧʦʣʷʭ ʇʨʠʘʟʦʚʩʴʢʦʛʦ ʢʨʠʩʪʘʣʽʯ- 
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ɺʽʩʥʠʢ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ̔ ʤʝʥʽ ɺ.ʅ. ʂʘʨʘʟʽʥʘ  

- мт - 

 

ʈʠʩ. 4. ʉʭʝʤʘ ʪʝʢʪʦʥʽʪʽʚ ɻʝʨʮʠʥʩʴʢʦʛʦ, ʃʘʨʘʤʽʡʩʴʢʦʛʦ ʪʘ ɸʪʪʠʯʥʦʛʦ ʩʪʨʫʢʪʫʨʥʠʭ ʧʦʚʝʨʭʽʚ,  

ʟʘ ʜʘʥʠʤʠ ʛʝʦʢʘʨʪʫʚʘʥʥʷ [9]. 

ʅʘʩʫʚʠ ʽ ʧʽʜʢʠʜʠ: ʇɼ- ʇʽʚʥʽʯʥʦ-ɼʦʥʝʮʴʢʠʡ, ʄ- ʄʘʨʽʾʚʩʴʢʠʡ, ɼʨ- ɼʨʦʙʠʰʽʚʩʴʢʠʡ, ɸ- ɸʣʤʘʟʥʠʡ,  

ʉʄ- ʉʘʤʘʨʩʴʢʠʡ, ɼ- ɼʣ̔ʝʻʚʩʴʢʠʡ, ʉʂ- ʉʫʣʽʥʦ-ʂʦʩʪʷʥʪʠʥʽʚʩʴʢʠʡ, ʆ- ʆʩʴʦʚʠʡ, ʅ- ʅʦʚʦʩʝʣʽʚʩʴʢʠʡ 

 

ʥʦʛʦ ʤʘʩʠʚʫ ʪʘ ʚ ʟʦʥʽ ʪʝʢʪʦʥʽʯʥʦʛʦ ʟʯʣʝʥʫʚʘʥʥʷ ʟ 

ɼʉʇ ʧʦ ʟʤʝʥʰʝʥʥʶ ʨʦʟʤʽʨʽʚ ʪʝʢʪʦʥʽʯʥʠʭ ʙʣʦʢʽʚ, 

ʨʦʟʰʠʨʝʥʥʶ ʤʽʞʙʣʦʢʦʚʠʭ ʟʦʥ ʜʨʦʙʣʝʥʥʷ ʽ ʰʠ-

ʨʦʢʠʭ ʤʝʣʘʥʞʝʚʠʭ ʟʦʥʘʭ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽʡ ʚʝʨ-

ʛʝʥʪʥʦʩʪʽ [9]. ʅʘ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʤʫ ʢʨʠʣʽ ʃʘ-

ʨʘʤʽʡʩʴʢʦʾ ʩʠʩʪʝʤʠ ʥʘʩʫʚʘʥʥʷ, ʚ ʟʦʥʽ ʟʯʣʝʥʫʚʘʥ-

ʥʷ ʟʽ ɿʘʭʽʜʥʦ-ɼʦʥʙʘʩʴʢʦʶ ʤʝʣʘʥʞʝʚʦʶ ʟʦʥʦʶ, ʧʦ 

ʧʣʦɦʠʥʽ ʉʘʤʘʨʩʴʢʦʛʦ ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ ʟʩʫʚʦ-

ʥʘʩʫʚʘ ʜʠʩʣʦʢʦʚʘʥʽ ʧʘʣʝʦʟʦʡʩʴʢʽ ʪʘ ʜʦʢʝʤʙʨʽʡʩʴ-

ʢʽ ʧʦʨʦʜʠ ʥʘʩʫʥʝʥʽ ʥʘ ʩʣʘʙʦʜʠʩʣʦʢʦʚʘʥʠʡ ʤʝʟʦ-

ʟʦʡ (ʨʠʩ. 4). ʃʘʨʘʤʽʡʩʴʢʽ ʪʝʢʪʦʥʽʪʠ ʧʝʨʝʪʠʥʘʶʪʴ 

ʪʫʪ ʰʘʨʫʚʘʪʽʩʪʴ ʜʠʩʣʦʢʦʚʘʥʦʛʦ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ 

ʧʽʜ ʚʝʣʠʢʠʤʠ ʢʫʪʘʤʠ, ʱʦ ʦʩʦʙʣʠʚʦ ʧʨʠʪʘʤʘʥʥʦ 

ʤʝʟʦʟʦʡʩʴʢʽʡ ʪʦʚʱʽ. ʆʢʨʝʤʽ ʛʽʣʢʠ ʥʘʩʫʚʽʚ ʫʩʧʘʜ-

ʢʦʚʫʶʪʴ ʰʘʨʫʚʘʪʽʩʪʴ ʢʘʤ'ʷʥʦʚʫʛʽʣʴʥʠʭ ʩʚʽʪ, ʱʦ ʻ 

ʧʦʢʘʟʥʠʢʦʤ ʪʦʛʦ, ʱʦ ʣʘʨʘʤʽʡʩʴʢʽ ʜʝʬʦʨʤʘʮʽʾ ʨʦ-
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ʟʚʠʚʘʣʠʩʷ ʧʦ ʩʢʣʘʜʯʘʩʪʽʡ ʥʘ ʪʦʡ ʯʘʩ ʩʪʨʫʢʪʫʨʽ 

ʧʘʣʝʦʟʦʶ ï ʪʦʙʪʦ ʧʦ ʧʦʚʝʨʭʥʽ ʛʝʨʮʠʥʩʴʢʦʛʦ ʥʝʦ-

ʘʚʪʦʭʪʦʥʘ. 

ʄʽʞʙʣʦʢʦʚʘ ʜʝʩʪʨʫʢʮʽʷ ʧʦʨʽʜ ʩʫʙʩʪʨʘʪʫ 

ʧʨʠʚʝʣʘ ʜʦ ʫʪʚʦʨʝʥʥʷ ʣʘʨʘʤʽʡʩʢʠʭ ʪʝʢʪʦʥʽʪʽʚ 

ʉʦʢʦʣʴʮʦʚʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ [9]. ɺʦʥʠ ʩʢʣʘʜʘʶʪʴ 

ʪʝʢʪʦʥʽʯʥʫ ʨʝʰʽʪʢʫ, ʦʢʨʝʤʽ ʛʽʣʢʠ ʷʢʦʾ ʻ ʤʘʛʽʩʪʨʘ-

ʣʴʥʠʤʠ ʟʩʫʚʦ-ʥʘʩʫʚʘʤʠ ʃʘʨʘʤʽʡʩʴʢʦʾ ʩʠʩʪʝʤʠ 

ʪʝʢʪʦʥʽʯʥʦʛʦ ʥʘʩʫʚʘʥʥʷ ʛʝʦʤʘʩ. ɼʦ ʥʠʭ ʜʦʩʪʦʚʽʨ-

ʥʦ ʚʽʜʥʝʩʝʥʽ ʇʽʚʥʽʯʥʦ-ɼʦʥʝʮʴʢʠʡ (ʚʝʨʪʠʢʘʣʴʥʘ 

ʩʢʣʘʜʦʚʘ ʘʤʧʣʽʪʫʜʠ 800-1500 ʤ), ɸʣʤʘʟʥʠʡ (ʘʤʧ-

ʣʽʪʫʜʘ ʚʽʜ 500-800 ʜʦ 1400 ʤ), ɼʨʦʙʠʰʽʚʩʴʢʠʡ 

(ʘʤʧʣʽʪʫʜʘ 300ʤ), ʉʘʤʘʨʩʴʢʠʡ (ʘʤʧʣʽʪʫʜʘ 70-100ʤ), 

ʎʝʥʪʨʘʣʴʥʠʡ (ʘʤʧʣʽʪʫʜʘ 260-300 ʤ), ʆʩʴʦʚʠʡ ʘʙʦ 

ɼʽʣʝʻʚʩʴʢʠʡ (ʘʤʧʣʽʪʫʜʘ ʙʣʠʟʴʢʦ 300 ʤ). 

ʅʘ ʛʦʣʦʚʥʦʤʫ ʝʪʘʧʽ ʽʥʚʝʨʩʽʾ ʪʝʢʪʦʥʽʯʥʦʛʦ 

ʨʝʞʠʤʫ, ʥʘ ʧʨʦʪʷʟʽ ʣʘʨʘʤʽʡʩʴʢʦʾ ʪʘ ʘʪʪʠʯʥʦʾ ʬʘʟ 

ʘʣʴʧʽʡʩʴʢʦʛʦ ʦʨʦʛʝʥʝʟʫ, ʢʦʣʽʟʽʡʥʽ ʜʝʬʦʨʤʘʮʽʾ ʚʽʜ-

ʙʫʚʘʣʠʩʷ ʚ ʛʝʦʜʠʥʘʤʽʯʥʠʭ ʫʤʦʚʘʭ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʦʩʝʡ ʩʪʠʩʥʝʥʥʷ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ɿɼɻ. ɺ 

ʟʩʫʚʦ-ʥʘʩʫʚʥʦʤʫ ʨʝʞʠʤʽ ʧʦʯʘʣʦʩʷ ʥʘʩʫʚʘʥʥʷ 

ʜʠʩʣʦʢʦʚʘʥʠʭ, ʟʽʤôʷʪʠʭ ʚ ʩʢʣʘʜʢʠ ʛʝʦʤʘʩ ʦʩʘʜʦ-

ʚʦʛʦ ʯʦʭʣʘ ʚʽʜ ʩʢʣʘʜʯʘʩʪʦʛʦ ɼʦʥʙʘʩʫ ʥʘ ʧʽʚʥʽʯ-

ʥʠʡ ʟʘʭʽʜ - ʚ ʥʘʧʨʷʤʢʫ ʤʝʥʰ ʩʪʠʩʥʝʥʠʭ ʜʽʣʷʥʦʢ 

çʛʝʦʜʠʥʘʤʽʯʥʦʾ ʪʽʥʽè ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʛʦ ʩʝʛʤʝʥʪʫ 

ʟʘʧʘʜʠʥʠ. ɿʘʚʜʷʢʠ ʯʦʤʫ ʜʝʬʦʨʤʘʮʽʾ ʦʩʘʜʦʚʦʾ ʪʦ-

ʚʱʽ ʤʦʛʣʠ ʚʽʜʙʫʚʘʪʠʩʷ ʟʘ ʢʽʥʝʤʘʪʠʯʥʠʤ ʤʝʭʘʥʽʟ-

ʤʦʤ ʬʦʨʤʫʚʘʥʥʷ ʧʦʢʨʠʚʥʦ-ʩʢʣʘʜʯʘʩʪʦʾ ʩʠʩʪʝʤʠ 

ʪʝʢʪʦʥʽʯʥʦʛʦ ʥʘʩʫʚʘʥʥʷ ʦʩʘʜʦʚʠʭ ʛʝʦʤʘʩ (ʨʠʩ. 5). 

ʌʦʨʤʫʚʘʥʥʷ ʪʠʧʦʚʠʭ ʧʦʢʨʠʚʥʦ-ʩʢʣʘʜʯʘʩʪʠʭ ʩʠʩ-

ʪʝʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ ʯʘʩ ʧʦʝʪʘʧʥʠʭ ʜʠʩʣʦʢʘʮʽʡ 

ʦʩʘʜʦʚʦʾ ʪʦʚʱʽ ʟʘ ʨʘʭʫʥʦʢ ʧʝʨʝʢʨʠʪʪʷ ʜʘʚʥʽʰʥʽʭ 

ʪʝʢʪʦʥʽʯʥʠʭ ʧʣʘʩʪʠʥ ʥʘʩʫʥʫʪʠʤʠ ʥʘ ʥʠʭ ʥʦʚʦ-

ʫʪʚʦʨʝʥʠʤʠ ʤʦʣʦʜʰʠʤʠ ʟʘ ʚʽʢʦʤ ʧʣʘʩʪʠʥʘʤʠ 

ʧʦʢʨʠʚʽʚ. ʎʝʡ ʪʝʢʪʦʥʽʯʥʠʡ ʧʨʦʮʝʩ ʟʫʤʦʚʣʶʻ ʧʦ-

ʩʪʫʧʦʚʝ ʥʘʨʦʱʝʥʥʷ ʦʩʘʜʦʚʦʛʦ ʨʦʟʨʽʟʫ, ʱʦ ʽʩʪʦʪ-

ʥʦ ʜʝʬʦʨʤʫʻʪʴʩʷ ʧʦ ʚʝʨʪʠʢʘʣʽ ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ 

ʟʥʘʯʥʦʤʫ ʡʦʛʦ ʩʢʦʨʦʯʝʥʥʶ ʧʦ ʧʣʦʱʽ. 

ʇʝʨʝʜʙʘʯʝʥʦ, ʱʦ ʚʝʣʠʢʽ ʘʤʧʣʽʪʫʜʠ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʠʭ ʧʝʨʝʤʽʱʝʥʴ ʚ ʫʤʦʚʘʭ ʦʙʤʝʞʝʥʦʛʦ ʛʝʦʣʦ-

ʛʽʯʥʦʛʦ ʧʨʦʩʪʦʨʫ ʛʨʘʙʝʥʫ ʟʫʤʦʚʠʣʠ ʟʥʘʯʥʽ ʚʠ-

ʢʨʠʚʣʝʥʥʷ ʚ ʧʣʘʥʽ ʣʽʥʽʡʥʠʭ ʧʣʦʱʠʥ ʟʩʫʚʦ-

ʥʘʩʫʚʽʚ. ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʪʨʘʩ ʤʘʛʽʩʪʨʘ-

ʣʴʥʠʭ ʛʝʨʮʠʥʩʴʢʠʭ ï ʇʽʚʥʽʯʥʦ-ɼʦʥʝʮʴʢʦʛʦ, ɼʨʦ-

ʙʠʰʽʚʩʴʢʦʛʦ ʪʘ ʘʣʴʧʽʡʩʴʢʠʭ ï ʄʘʨʴ'ʾʚʩʴʢʦʛʦ ʽ 

ʍʨʝʩʪʠʱʝʥʩʴʢʦʛʦ ʥʘ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʤʫ ʢʨʠʣʽ ʽ 

ʉʘʤʘʨʩʴʢʦʛʦ ʥʘ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʤʫ ʢʨʠʣʽ ɸʣʴ-

ʧʽʡʩʴʢʦʾ ʩʠʩʪʝʤʠ ʥʘʩʫʚʘʥʥʷ (ʨʠʩ. 4). ɿʽ ʟʤʽʥʦʶ 

ʧʨʦʩʪʷʛʘʥʥʷ ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʟʩʫʚʦ-ʥʘʩʫʚʽʚ ʟ ʧʽʚ-

ʥʽʯʥʦ-ʟʘʭʽʜʥʦʛʦ ʥʘ ʟʘʭʽʜʥʝ ʦʜʥʦʯʘʩʥʦ ʚʽʜʙʫʚʘʣʠ-

ʩʷ ʚʽʜʧʦʚʽʜʥʽ ʚʠʛʠʥʠ ʦʩʝʡ ʧʨʠʨʦʟʣʦʤʥʠʭ ʘʥʪʠʢ-

ʣʽʥʘʣʴʥʠʭ ʪʘ ʩʠʥʢʣʽʥʘʣʴʥʠʭ ʩʢʣʘʜʦʢ, ʩʬʦʨʤʦʚʘ-

ʥʠʭ ʚ ʾʭ ʧʽʜʥʷʪʠʭ ʢʨʠʣʘʭ, ʟ ʪʝʥʜʝʥʮʽʻʶ ʧʨʠʩʪʦ-

ʩʫʚʘʥʥʷ ʜʦ ʟʤʽʥʠ ʾʭ ʧʨʦʩʪʷʛʘʥʥʷ. ʅʝʟʤʽʥʥʠʤ ʣʠ-

ʰʠʣʦʩʷ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʝ ʧʨʦʩʪʷʛʘʥʥʷ ʤʘʛʽʩʪʨʘ-

ʣʴʥʠʭ ʟʩʫʚʦ-ʧʽʜʢʠʜʽʚ ʚ ʦʩʴʦʚʽʡ ʟʦʥʽ ʛʨʘʙʝʥʘ ï ʉʫ-

ʣʽʥʦ-ʂʦʩʪʷʥʪʠʥʽʚʩʴʢʦʛʦ ʪʘ ʆʩʴʦʚʦʛʦ (ɼʽʣʝʻʚʩʴʢʦʛʦ). 

ʉʪʨʫʢʪʫʨʥʦ-ʢʽʥʝʤʘʪʠʯʥʠʡ ʘʥʘʣʽʟ ʨʠʩʫʥʢʽʚ 

ʪʝʢʪʦʥʽʪʽʚ ʪʘ ʘʥʩʘʤʙʣʽʚ ʜʝʬʦʨʤʘʮʽʡʥʠʭ ʩʪʨʫʢʪʫʨ, 

ʚʠʢʦʥʘʥʠʡ ʥʘ ʧʦʨʽʚʥʷʣʴʥʽʡ ʩʭʝʤʽ ʛʝʨʮʠʥʩʴʢʠʭ, 

ʣʘʨʘʤʽʡʩʴʢʠʭ ʪʘ ʘʪʪʠʯʥʠʭ ʪʝʢʪʦʥʽʪʽʚ, ʜʦʟʚʦʣʠʚ 

ʚʽʜʥʦʚʠʪʠ ʢʽʥʝʤʘʪʠʯʥʠʡ ʤʝʭʘʥʽʟʤ ʪʝʢʪʦʥʽʯʥʦʾ 

ʽʥʚʝʨʩʽʾ ɼɼɿ (ʨʠʩ. 6). ʊʝʢʪʦʥʽʯʥʠʡ ʢʘʨʢʘʩ ʽʥʚʝʨ-

ʩʽʡʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʥʘ ʪʝʨʠʪʦʨʽʾ ɿɼɻ ʫʪʚʦʨʶʶʪʴ 

ʪʨʠ ʜʠʥʘʤʽʯʥʦ ʧʦʚ'ʷʟʘʥʽ ʣʽʥʽʡʥʽ ʟʦʥʠ ʛʦʨʠʟʦʥʪʘ-

ʣʴʥʦ-ʟʩʫʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ï ʇʽʚʥʽʯʥʦ-ʉʭʽʜʥʘ, ʇʽʚ-

ʜʝʥʥʦ-ɿʘʭʽʜʥʘ ʪʘ ʎʝʥʪʨʘʣʴʥʘ. ʇʝʨʰʽ ʜʚʽ ʚʠʜʽʣʷ-

ʶʪʴʩʷ ʚ ʷʢʦʩʪʽ ʟʦʚʥʽʰʥʽʭ ʤʝʞ, ʱʦ ʚʠʦʢʨʝʤʣʶʶʪʴ 

ʥʘ ʪʝʨʠʪʦʨʽʾ ɿɼɻ ɿʘʭʽʜʥʦ-ɼʦʥʝʮʴʢʠʡ ʢʣʠʥʦʬʦʨ-

ʤʥʠʡ ʩʝʛʤʝʥʪ ʪʝʢʪʦʥʽʯʥʦʛʦ ʚʢʣʠʥʶʚʘʥʥʷ ʛʝʦʤʘʩ. 

ɿʘ ʪʝʢʪʦʥʦʬʽʟʠʯʥʠʭ ʦʟʥʘʢ ʚʽʥ ʜʽʘʛʥʦʩʪʦʚʘʥʠʡ 

ʪʝʢʪʦʥʽʯʥʠʤ ʦʨʦʢʣʽʥʦʤ ʚʠʩʫʚʘʥʥʷ ʧʽʜʩʫʚʥʦʛʦ 

ʪʠʧʫ, ʟʛʽʜʥʦ ʢʣʘʩʠʬʽʢʘʮʽʾ ʜʝʬʦʨʤʘʮʽʡʥʠʭ ʩʪʨʫʢ-

ʪʫʨ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ [26]. 

ʎʝʥʪʨʘʣʴʥʘ ʣʽʥʽʡʥʘ ʟʦʥʘ ʚʪʦʨʛʥʝʥʷ ʛʝʦʤʘʩ 

ʚʠʜʽʣʷʻʪʴʩʷ ʚ ʦʩʴʦʚʽʡ ʟʦʥʽ ʛʨʘʙʝʥʘ, ʜʝ ʾʾ ʫʪʚʦʨʶ-

ʶʪʴ ʛʽʣʢʠ ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʟʩʫʚʦ-ʧʽʜʢʠʜʽʚ ï ʉʘʤʘʨ-

ʩʴʢʦʛʦ, ʉʫʣʽʥʦ-ʂʦʩʪʷʥʪʠʥʽʚʩʴʢʦʛʦ, ʆʩʴʦʚʦʛʦ (ɼʽ-

ʣʝʚ̒ʩʴʢʦʛʦ) ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ (ʨʠʩ. 

4, 6). ɺʟʜʦʚʞ ʥʠʭ ʩʬʦʨʤʦʚʘʥʘ ʚʝʣʠʢʘ, ʧʨʦʪʷʞʥʘ 

ʦʩʴʦʚʘ ʩʢʣʘʜʯʘʩʪʘ ʟʦʥʘ ʧʨʠʨʦʟʣʦʤʥʠʭ, ʢʫʣʽʩʥʦ 

ʟʯʣʝʥʦʚʘʥʠʭ ʧʽʜʢʠʜʦ-ʩʢʣʘʜʦʢ, ʷʢʫ ʩʢʣʘʜʘʶʪʴ 

ɺʝʣʠʢʦʢʦʤʠʰʫʚʘʩʴʢʘ, ʅʦʚʦʪʨʦʾʮʴʢʘ, ɼʨʫʞʢʽʚʩʴ-

ʢʦ-ʂʦʩʪʷʥʪʠʥʽʚʩʴʢʘ ʪʘ ɻʦʣʦʚʥʘ ʣʽʥʽʡʥʽ ʘʥʪʠʢʣʽ-

ʥʘʣʽ.  

ʋ ʬʦʨʣʘʥʜʽ ʪʝʢʪʦʥʽʯʥʦʛʦ ʩʝʛʤʝʥʪʘ ʚʪʦʨʛ-

ʥʝʥʥʷ, ʥʘ ʟʘʢʽʥʯʝʥʥʷʭ ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʟʩʫʚʦ-

ʥʘʩʫʚʽʚ ʘʣʴʧʽʡʩʴʢʦʾ ʪʘ ʛʝʨʮʠʥʩʴʢʦʾ ʛʝʥʝʨʘʮʽʡ, 

ʩʬʦʨʤʫʚʘʚʩʷ ʪʝʢʪʦʥʽʯʥʠʡ ʚʫʟʦʣ ʜʠʥʘʤʽʯʥʦ ʧʦʚ'ʷ-

ʟʘʥʠʭ ʪʝʢʪʦʥʽʪʽʚ, ʷʢʠʡ ʟ ʪʦʯʢʠ ʟʦʨʫ ʪʝʢʪʦʥʦʬʽʟʠ-

ʢʠ ʜʽʘʛʥʦʩʪʦʚʘʥʠʡ ʧʝʨʝʜʦʚʠʤ ʪʝʢʪʦʥʽʯʥʠʤ ʚʽʷ-

ʣʦʤ ʩʪʠʩʥʝʥʥʷ (ʨʠʩ. 6). ʋʟʜʦʚʞ ʧʽʚʜʝʥʥʦ-

ʟʘʭʽʜʥʦʛʦ ʢʨʠʣʘ ʪʝʢʪʦʥʽʯʥʦʛʦ ʩʝʛʤʝʥʪʘ ʩʬʦʨʤʦ-

ʚʘʥʘ ʧʨʦʪʷʞʥʘ ʩʤʫʛʘ ʝʰʝʣʦʥʦʚʘʥʠʭ ʪʝʢʪʦʥʽʯʥʠʭ 

ʧʦʢʨʠʚʽʚ, ʢʦʥʪʨʦʣʴʦʚʘʥʘ ʢʘʨʢʘʩʦʤ ʘʣʴʧʽʡʩʴʢʠʭ 

ʪʘ ʛʝʨʮʠʥʩʴʢʠʭ ʟʩʫʚʦ-ʥʘʩʫʚʽʚ. ʅʘ ʧʽʚʥʽʯʥʦ-

ʩʭʽʜʥʦʤʫ ʢʨʠʣʽ ʩʝʛʤʝʥʪʘ ʚʪʦʨʛʥʝʥʥʷ, ʫʟʜʦʚʞ ʨʝ-

ʰʽʪʢʠ ʣʘʨʘʤʽʡʩʴʢʠʭ ʪʘ ʘʪʪʠʯʥʠʭ ʇʽʚʥʽʯʥʦ-

ɼʦʥʝʮʴʢʦʛʦ, ʄʘʨʽʾʚʩʴʢʦʛʦ ɼʨʦʙʠʰʽʚʩʴʢʦʛʦ ʪʘ 

ʃʠʩʠʯʘʥʩʴʢʦʛʦ ʟʩʫʚʦ-ʥʘʩʫʚʽʚ ʩʬʦʨʤʫʚʘʣʠʩʷ ʟʦʥʠ 

ʢʫʣʽʩʥʦ ʟʯʣʝʥʦʚʘʥʠʭ, ʧʨʠʨʦʟʣʦʤʥʠʭ ʧʽʜʢʠʜʦ-

ʩʢʣʘʜʦʢ (ʨʠʩ. 4, ʨʠʩ. 5 ʚ ʯʘʩʪʠʥʽ 1).  

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ. ɿʘ ʪʝʢʪʦʥʦʬʽʟʠʯʥʠʭ ʦʟ-

ʥʘʢ ʚʠʜʽʣʝʥʦ ʪʨʠ ʣʽʥʽʡʥʽ ʟʦʥʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-

ʟʩʫʚʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʱʦ ʤʦʛʣʠ ʩʣʫʛʫʚʘʪʠ ʜʠʥʘʤʽ-

ʯʥʦ ʧʦʚ'ʷʟʘʥʠʤʠ çʪʝʢʪʦʥʽʯʥʠʤʠ ʨʝʡʢʘʤʠ ʚʪʦʨʛ-

ʥʝʥʥʷè ʛʝʦʤʘʩ, ʟʘ ʷʢʠʤʠ ʧʦʢʨʠʚʥʦ-ʩʢʣʘʜʯʘʩʪʠʡ 

ʘʣʦʭʪʦʥ ʥʘʩʫʚʘʚʩʷ ʥʘ ʩʣʘʙʦ ʜʠʩʣʦʢʦʚʘʥʠʡ ʨʠʬʪʦ-

ʛʝʥʥʠʡ ʘʚʪʦʭʪʦʥ, ʘ ʟʛʦʜʦʤ, ʥʘ ʛʝʨʮʠʥʩʴʢʠʡ ʥʝʦʘ-

ʚʪʦʭʪʦʥ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ɼɼɿ. ɿʘ ʨʝʟʫʣʴ-

ʪʘʪʘʤʠ ʩʪʨʫʢʪʫʨʥʦ-ʢʽʥʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʜʝʬʦ-

ʨʤʘʮʽʡ ʚʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ, ɦʦ ʚʥʘʩʣʽʜʦʢ ʽʥʚʝʨ-

ʩʽʡʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʧʣʘʪʬʦʨʤʥʦʛʦ ʦʩʘʜʦʚʦʛʦ ʯʦ-

ʭʣʘ ʧʽʜ ʪʠʩʢʦʤ çʪʝʢʪʦʥʽʯʥʦʛʦ ʰʪʘʤʧʘè ʩʢʣʘʜʯʘʩ- 



ɺʽʩʥʠʢ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ̔ ʤʝʥʽ ɺ.ʅ. ʂʘʨʘʟʽʥʘ  

- мф - 

 

ʈʠʩ. 5. ʇʨʠʥʮʠʧʦʚʽ ʩʭʝʤʠ:  

ɸ ï ʢʽʥʝʤʘʪʠʯʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʥʘʨʦʱʫʚʘʥʥʷ ʟʘʛʘʣʴʥʦʾ ʪʦʚʱʠʥʠ ʘʣʦʭʪʦʥʥʠʭ ʫʪʚʦʨʝʥʴ ʚ ʨʦʟʨʽʟʽ ʟ ʩʪʦʪ-

ʥʠʤʽ ʩʢʦʨʦʯʝʥʥʷʤ ʛʝʦʣʦʛʽʯʥʦʛʦ ʧʨʦʩʪʦʨʫ ʟʘ ʨʘʭʫʥʦʢ ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʠʭ ʪʝʢʪʦʥʽʯʥʠʭ ʧʣʘʩʪʠʥ-

ʧʦʢʨʠʚʽʚ. ɹ ï ʧʦʢʨʠʚʥʦ-ʩʢʣʘʜʯʘʩʪʦʾ ʩʠʩʪʝʤʠ ʪʝʢʪʦʥʽʯʥʦʛʦ ʥʘʩʫʚʘʥʥʷ ʦʩʘʜʦʚʠʭ ʛʝʦʤʘʩ:  

ʧʣʘʥ ʪʘ ʨʦʟʨʽʟʠ, ʟʘ ɸ.ʂ. ʍʫʜʦʣʝʻʤ (ʉʧʙʋ, ɺʉɽɻɽʀ, 2005) 

 



ʉʝʨʽʷ çɻʝʦʣʦʛʽʷ. ɻʝʦʛʨʘʬʽʷ. ɽʢʦʣʦʛʽʷè, ʚʠʧʫʩʢ 53   

- нл - 

 

 

 

 
 

ʈʠʩ. 6. ʉʪʨʫʢʪʫʨʥʦ-ʢʽʥʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʬʦʨʤʫʚʘʥʥʷ ɿʘʭʽʜʥʦ-ɼʦʥʝʮʴʢʦʾ ʧʦʢʨʠʚʥʦ-ʩʢʣʘʜʯʘʩʪʦʾ ʦʙʣʘʩʪʽ. 

ʋʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ: 1ï ʪʝʢʪʦʥʽʯʥʝ ʚʽʷʣʦ ʩʪʠʩʢʘʥʥʷ; 2-5 ï ʨʠʬʪʦʛʝʥʥʽ ʩʢʠʜʠ, ʟʛʽʜʥʽ ʪʘ ʥʝʟʛʽʜʥʽ; 6ï ʥʘ-

ʧʨʷʤʢʠ ʨʦʟʪʽʢʘʥʥʷ ʽ ʪʨʘʥʩʧʦʨʪʫ ʛʝʦʤʘʩ; 7ï ʇʽʚʜʝʥʥʦ-ɼʦʥʝʮʴʢʘ ʤʝʣʘʥʞʝʚʘ ʟʦʥʘ; 8ïʩʝʛʤʝʥʪ ʪʝʢʪʦʥʽʯ-

ʥʦʛʦ ʚʢʣʠʥʶʚʘʥʥʷ: (1) ʃʫʛʘʥʩʴʢʦ-ʂʦʤʠʰʫʚʘʩʴʢʠʡ ʨʘʡʦʥ ʢʫʣʽʩʥʦʾ ʩʢʣʘʜʯʘʩʪʦʩʪʽ, (2) ʂʘʣʴʤʽʫʩ-

ʊʦʨʝʮʴʢʠʡ ʨʘʡʦʥ ʧʦʢʨʠʚʽʚ ʥʘʩʫʚʘʥʥʷ; 9ï ʩʠʥʬʦʨʤʠ; 10ï ʘʥʪʠʬʦʨʤʠ; 11 ï ʃʽʥʽʡʥʽ ʟʦʥʠ ʚʪʦʨʛʥʝʥʥʷ: [1] 

ï ʇʽʚʥʽʯʥʦ-ʩʭʽʜʥʘ ʟʦʥʘ, [2] ï ʎʝʥʪʨʘʣʴʥʘ ʟʦʥʘ, [3] ï ʇʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʘ ʟʦʥʘ. ɺʨʽʟʢʠ: ʘ- ʧʨʠʥʮʠʧʦʚʘ 

ʩʭʝʤʘ ʦʨʦʢʣʠʥʫ ʚʠʩʫʚʘʥʥʷ (ʧʣʘʥ) [26], ʙ- ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ ʪʝʢʪʦʥʽʯʥʦʛʦ ʥʘʩʫʚʘʥʥʷ,  

ʟʘ ɸ.ʂ. ʍʫʜʦʣʝʻʤ (ʉʧʙʋ, ɺʉɽɻɽʀ, 2005) 

 

 



ɺʽʩʥʠʢ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ̔ ʤʝʥʽ ɺ.ʅ. ʂʘʨʘʟʽʥʘ  

- нм - 

ʪʦʛʦ ɼʦʥʙʘʩʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ɿɼɻ ʙʫʚ ʩʬʦʨʤʦʚʘʥʠʡ 

ʩʝʛʤʝʥʪ ʪʝʢʪʦʥʽʯʥʦʛʦ ʚʢʣʠʥʶʚʘʥʥʷ ʦʩʘʜʦʚʠʭ 

ʛʝʦʤʘʩ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʨʠʬʪʦʛʝʥʥʫ ʩʪʨʫʢʪʫʨʫ ʥʘ 

ʧʽʚʜʝʥʥʦʤʫ ʩʭʦʜʽ ɼɼɿ. ʁʦʛʦ ʚʠʟʥʘʯʝʥʦ ʛʦʣʦʚʥʠʤ 

ʩʪʨʫʢʪʫʨʥʠʤ ʝʣʝʤʝʥʪʦʤ ɿʘʭʽʜʥʦ-ɼʦʥʝʮʴʢʦʾ ʧʦʢ-

ʨʠʚʥʦ-ʩʢʣʘʜʯʘʩʪʦʾ ʪʝʢʪʦʥʽʯʥʦʾ ʦʙʣʘʩʪʽ, ʷʢʘ ʚʧʝ-

ʨʰʝ ʚʠʜʽʣʷʻʪʴʩʷ ʚ ʷʢʦʩʪʽ ʽʥʚʝʨʩʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ 

ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʫ. 

ɺʠʩʥʦʚʢʠ ʪʘ ʧʨʘʢʪʠʯʥʘ ʟʥʘʯʫʱʽʩʪʴ. ʇʜ̔-

ʩʫʤʢʦʤ ʜʦʩʣʽʜʞʝʥʴ ʻ ʨʦʟʨʦʙʢʘ ʦʨʠʛʽʥʘʣʴʥʦʾ 

ʩʪʨʫʢʪʫʨʥʦ-ʢʽʥʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʪʝʢʪʦʥʽʯʥʦʾ ʽʥ-

ʚʝʨʩʽʾ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ɼɼɿ. ɿʛʽʜʥʦ ʤʦ-

ʜʝʣʽ, ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʽʥʚʝʨʩʽʾ, ʚ ʧʽʟʥʴʦʛʝʨ-

ʮʠʥʩʴʢʫ ʝʧʦʭʫ ʦʨʦʛʝʥʝʟʘ, ʯʝʨʝʟ ʟʘʛʘʣʴʥʝ ʢʦʣʽʟʽʡ-

ʥʝ ʩʪʠʩʥʝʥʥʷ ʫ ʧʽʜʢʠʜʦ-ʥʘʩʫʚʥʦʤʫ ʨʝʞʠʤʽ ʚʽʜʙʫ-

ʚʘʣʦʩʷ ʪʘʥʛʝʥʮʽʡʥʝ ʩʪʠʩʥʝʥʥʷ ʨʠʬʪʦʛʝʥʥʦʾ ʩʪʨʫ-

ʢʪʫʨʠ. ʎʝʡ ʛʝʦʜʠʥʘʤʽʯʥʠʡ ʨʝʞʠʤ ʟʫʤʦʚʠʚ ʬʦʨ-

ʤʫʚʘʥʥʷ ʣʽʥʽʡʥʠʭ ʩʢʣʘʜʯʘʩʪʠʭ ʬʦʨʤ ʟʘ ʤʝʭʘʥʽʟ-

ʤʦʤ ʧʦʟʜʦʚʞʥʴʦʛʦ ʚʠʛʠʥʘʥʥʷ ʪʘ ʧʦʧʝʨʝʯʥʝ ʥʘʩʫ-

ʚʘʥʥʷ ʦʩʘʜʦʚʠʭ ʛʝʦʤʘʩ ʚʽʜ ʦʩʴʦʚʦʾ ʟʦʥʠ ʚ ʥʘʧʨʷ-

ʤʢʫ ʧʽʚʜʝʥʥʦʛʦ ʙʦʨʪʫ ɿɼɻ. ʅʘ ʛʦʣʦʚʥʦʤʫ ʝʪʘʧʽ 

ʽʥʚʝʨʩʽʾ, ʥʘ ʧʨʦʪʷʟʽ ʢʽʤʤʝʨʽʡʩʴʢʦʾ ʪʘ ʘʣʴʧʽʡʩʴʢʦʾ 

ʝʧʦʭ, ʛʝʦʜʠʥʘʤʽʯʥʫ ʦʙʩʪʘʥʦʚʢʫ ʚʠʟʥʘʯʘʚ ʪʠʩʢ 

ʪʝʢʪʦʥʽʯʥʦʛʦ ʰʪʘʤʧʘ ʩʢʣʘʜʯʘʩʪʦʛʦ ɼʦʥʙʘʩʫ, ʱʦ 

ʟʘʟʥʘʚ ʽʥʚʝʨʩʽʡʥʦʛʦ ʧʽʜʡʦʤʫ. ʇʽʜ ʡʦʛʦ ʚʧʣʠʚʦʤ 

ʚʟʜʦʚʞ ʪʝʢʪʦʥʽʯʥʦʾ ʨʝʰʽʪʢʠ ʣʘʨʘʤʽʡʩʴʢʠʭ ʪʘ ʘʪ-

ʪʠʯʥʠʭ ʟʩʫʚʦ-ʥʘʩʫʚʽʚ ʥʘ ʩʣʘʙʦ ʜʠʩʣʦʢʦʚʘʥʠʡ ʩʠ-

ʥʝʢʣʽʟʥʠʡ ʘʚʪʦʭʪʦʥ ʟʘʧʘʜʠʥʠ ʟ ʧʽʚʜʝʥʥʦʛʦ ʩʭʦʜʫ 

ʙʫʣʘ ʥʘʩʫʥʫʪʘ ʽʥʪʝʥʩʠʚʥʦ ʟʽʤ'ʷʪʘ ʚ ʩʢʣʘʜʢʠ ʦʩʘ-

ʜʦʚʘ ʪʦʚʱʘ. ʊʝʢʪʦʥʽʯʥʽ ʨʝʡʢʠ ʧʦʟʜʦʚʞʥʴʦʛʦ ʚʪʦ-

ʨʛʥʝʥʥʷ ʛʝʦʤʘʩ ʩʬʦʨʤʫʚʘʣʠʩʷ ʚʟʜʦʚʞ ʪʨʴʦʭ ʜʠ-

ʥʘʤʽʯʥʦ ʧʦʚ'ʷʟʘʥʠʭ ʣʽʥʽʡʥʠʭ ʟʦʥ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-

ʟʩʫʚʥʦʛʦ ʢʦʥʪʨʦʣʶ - ʇʽʚʥʽʯʥʦ-ʉʭʽʜʥʦʾ, ʇʽʚʜʝʥ-

ʥʦ-ɿʘʭʽʜʥʦʾ ʪʘ ʎʝʥʪʨʘʣʴʥʦʾ. ɺ ʤʝʞʘʭ ʛʨʘʙʝʥʘ 

ʚʦʥʠ ʢʦʥʪʨʦʣʶʶʪʴ ʥʦʚʽʪʥʶ ʪʝʢʪʦʥʽʯʥʫ ʧʦʟʠʮʽʶ 

ʩʝʛʤʝʥʪʘ ʪʝʢʪʦʥʽʯʥʦʛʦ ʚʢʣʠʥʶʚʘʥʥʷ ʛʝʦʤʘʩ, 

ʩʬʦʨʤʦʚʘʥʦʛʦ ʟʘ ʢʽʥʝʤʘʪʠʯʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʧʦ-

ʧʝʨʝʯʥʦʛʦ ʦʨʦʢʣʠʥʘ ʚʠʩʫʚʘʥʥʷ ʧʽʜʩʫʚʥʦʛʦ ʪʠʧʫ. 

ʉʪʨʫʢʪʫʨʥʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʪʝʢʪʦʥʽʯʥʦʾ ʽʥʚʝʨʩʽʾ 

ʨʠʬʪʦʛʝʥʥʦʾ ʩʪʨʫʢʪʫʨʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ɿɼɻ ʨʦʟʛʣʷ-

ʜʘʻʪʴʩʷ ʬʦʨʤʫʚʘʥʥʷ ʽʥʚʝʨʩʽʡʥʦʾ ʛʝʦʩʪʨʫʢʪʫʨʠ 

ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʫ ï ɿʘʭʽʜʥʦ-ɼʦʥʝʮʴʢʦʾ 

ʧʦʢʨʦʚʥʦ-ʩʢʣʘʜʯʘʩʪʦʾ ʪʝʢʪʦʥʽʯʥʦʾ ʦʙʣʘʩʪʽ. ʎʝʡ 

ʪʝʦʨʝʪʠʯʥʠʡ ʚʠʩʥʦʚʦʢ ʚʚʘʞʘʻʪʴʩʷ ʧʽʜʩʪʘʚʦʶ ʜʣʷ 

ʢʦʨʝʛʫʚʘʥʥʷ ʨʝʛʽʦʥʘʣʴʥʠʭ ʩʭʝʤ ʪʝʢʪʦʥʽʯʥʦʛʦ ʪʘ 

ʥʘʬʪʦʛʘʟʦʛʝʦʣʦʛʽʯʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ 

ɼɼɿ ʪʘ ʉʭʽʜʥʦʾ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʦʛʦ ʦʙʣʘʩʪʽ. 
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TECTONIC INVERSION OF THE DNIEPER ïDONETSK BASIN. PART 2. GEODYNAMIC SITU-

ATIONS AND KINEMATIC MECHAN ISM OF RIFTOGENIC STRUCTURE DEFORMATIONS  

 

Formulation of the problem. In the second part of the article, the geodynamic mode and the kinematic 

mechanism of destruction of the DnieperïDonetsk Basin by tectonic movements of the Late Hercynian and 

Alpine stages of tectogenesis were studied. New results of tectonophysical studies of the structuralï

kinematic evolution of the Earth's crust of DnieperïDonetsk Basin at the collision stage are presented. The 

subject of research is a complex of deformation structures that complicate the sedimentary cover in the tran-

sitional zone of with Donetsk Foldbelt. 

Review of previous publications and studies. Using instrumental definitions of tectonite vergence, da-

ta of reconstruction of stress fields and quantitative modeling of deformations, a original kinematic model of 

tectonic inversion of the DnieperïDonetsk Basin was developed.  

Methods. Structuralïkinematic analysis of the structural drawings of collisional deformation and tec-

tonics structures was used for regional geotectonic studies.  

Results. Tectonic inversion of the Dnieper-Donetsk Basin and Donbass began at the Late Hercynian 

epoch as a result of collisional movements of the compression orogen on the outskirts of the Paleotethis. 
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Tangential compression of the southwestern direction led to the formation of gentle tectonic faults in the sed-

imentary cover of the Western Donets Graben, along which a lattice of thrust faults was formed. For a set of 

extrusion of sedimentary rocks in the reverseïthrust mode from the axial super-compressed zone, tectonic 

transport of geomas took place in the direction of the zones of "geodynamic shadow" on the southern side. 

Collisional deformations of horizons by the mechanism of longitudinal bending of the layers caused the for-

mation of linear uplift-folding in the northern part of the Graben, and echelons of scaly thrust covers in the 

southern. At the Mesozoic and Cenozoic epochs, in the mode of interference of the reverseïthrust and hori-

zontal-strike-slip fields, the Hercynian thrust lattice and the near-fault uplift folds underwent collisional de-

formation with the formation of coulisseïjointed folded zones and echeloned thrust covers. Based on the 

kinematic model of tectonic inversion of the Western Donets Graben, the geodynamics of the formation of 

the transition zone between the DnieperïDonets Basin and the Donetsk Foldbelt is reconstructed. These data 

are the basis for adjusting the regional schemes of tectonic and oil and gas geological zoning. 

Scientific novelty and practical significance. The grouping of the compression axes in the western 

part of the Donbass caused the formation of a gorst-like geoblock-stamp, under the pressure of which the 

dislocated geomasses were thrusting onto the syneclisic cover of the southeastern segment of the depression. 

In the Western Donetsk Graben, the allochthonous stratum formed the body of the tectonic wedging geomas 

segment. Along the main strikeïslip faults, which form the "tectonic rails" of the invasion, geodynamic 

zones of displacement of geomas were formed, composed of en-echelon articulated upthrust-folds. In its 

foreland, at the ends of the main strikeïslip faults, an advanced scaly compression fan was formed, and in the 

hinterland, folded sutures were formed on the roots of the thrust covers. The main result of the research is a 

fundamentally new kinematic model of tectonic inversion of the Dnieper-Donetsk Basin. The model pro-

vides that the deformations of the riftogenic structure within the Graben were carried out according to the 

kinematic mechanism of the formation of a transverse orocline protruding under the pressure of the tectonic 

geoblock-stamp of the Donetsk Foldbelt. 

Keywords: geodynamic regimes, kinematic mechanism, wedging segment, protruding orocline, tecton-

ic stamp of the Donetsk Foldbelt. 
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ʉʄʀʂɯɺ ī ʅʆɺʀʁ ʆʇʆʈʅʀʁ ʈʆɿʈɯɿ ɺɽʈʍʅʔʆɻʆ ʅɽʆʇʃɽʁʉʊʆʎɽʅʋ  

ɺʆʃʀʅʉʔʂʆɰ ɺʀʉʆʏʀʅʀ  

 
ʂʦʤʧʣʝʢʩʥʦ ʜʦʩʣʽʜʞʝʥʦ ʥʦʚʠʡ ʨʦʟʨʽʟ ʣʝʩʦʚʦ-ˇʨʫʥʪʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʚʝʨʭʥʴʦʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʫ ɺʦʣʠʥʩʴʢʦʾ ʚʠʩʦʯʠʥʠ (ʙʽʣʷ 

ʩ. ʉʤʠʢʽʚ ʈʽʚʥʝʥʩʴʢʦʾ ʦʙʣʘʩʪʽ ʥʘ ʩʭʠʣʽ ʜʦʣʠʥʠ ʨ. ɼʝʞʘ). ɯʟ ʘʥʘʣʽʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʚʝʜʝʥʦ ʚʠʚʯʝʥʥʷ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ 

ʩʢʣʘʜʫ ʽ ʤʽʢʨʦʤʦʨʬʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʫʩʽʭ ʣʝʩʦʚʠʭ ʽ ˇʨʫʥʪʦʚʠʭ ʢʣʽʤʘʪʦʣʽʪʽʚ, ʥʘ ʦʩʥʦʚʽ ʯʦʛʦ ʨʝʢʦʥʩʪʨʫʡʦʚʘʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʧʘ-

ʣʝʦʧʝʜʦʛʝʥʝʟʫ ʪʘ ʦʩʘʜʦʫʪʚʦʨʝʥʥʷ ʽ ʦʙˇʨʫʥʪʦʚʘʥʦ ʢʦʨʦʪʢʦʧʝʨʽʦʜʠʯʥʫ ʝʪʘʧʥʽʩʪʴ ʾʭʥʴʦʛʦ ʨʦʟʚʠʪʢʫ. ɺ ʦʩʥʦʚʽ ʨʦʟʨʽʟʫ ʟʘʣʷʛʘʻ 

ʧʝʨʠʛʣʷʮʽʘʣʴʥʠʡ ʘʣʶʚʽʡ ʜʥʽʧʨʦʚʩʴʢʦʛʦ ʢʣʽʤʘʪʦʣʽʪʫ ʽʟ ʩʠʩʪʝʤʦʶ ʩʠʥʩʝʜʠʤʝʥʪʥʠʭ ʽʥʚʦʣʶʮʽʡʥʠʭ ʜʝʬʦʨʤʘʮʽʡ. ɺʠʚʯʝʥʥʷ ʧʦʢʨʠ-

ʚʥʠʭ ʢʘʡʜʘʮʴʢʦʛʦ ʪʘ ʧʨʠʣʫʮʴʢʦʛʦ ʢʣʽʤʘʪʦʣʽʪʽʚ ʜʦʟʚʦʣʠʣʦ ʚʠʜʽʣʠʪʠ ʧʦ ʪʨʠ ʩʪʘʜʽʾ ˇʨʫʥʪʦʫʪʚʦʨʝʥʥʷ ʫ ʯʘʩ ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʧʦ-

ʚʽʜʥʠʭ ˇʨʫʥʪʦʚʠʭ ʩʚʽʪ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʬʦʨʤʫʚʘʥʥʽ ʣʝʩʦʚʠʭ ʢʣʽʤʘʪʦʣʽʪʽʚ ʨʦʟʨʽʟʫ ʧʝʚʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʚʘʣʠ ʧʨʦʮʝʩʠ ʧʝʜʦʛʝʥʝ-

ʟʫ, ʟʦʢʨʝʤʘ ʛʫʤʫʩʦʥʘʢʦʧʠʯʝʥʥʷ ʽ ʙʽʦʛʝʥʥʘ ʘʛʨʝʛʘʮʽʷ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʜʽʣʝʥʦ ʬʘʟʠ ʥʘʡʙʽʣʴʰʦʾ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʫʧʨʦʜʦʚʞ ʢʘʡʜʘʮʴʢʦʛʦ ʽ ʧʨʠʣʫʮʴʢʦʛʦ ʝʪʘʧʽʚ. ɺʠʜʽʣʝʥʦ ʪʨʠ ʩʪʘʜʽʾ ʘʢʪʠʚʽʟʘʮʽʾ ʩʦʣʽʬʣʶʢ-

ʮʽʡʥʦ-ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʫʧʨʦʜʦʚʞ ʭʦʣʦʜʥʠʭ ʝʪʘʧʽʚ: ʙʫʟʴʢʦʛʦ, ʫʜʘʡʩʴʢʦʛʦ, ʘ ʪʘʢʦʞ ʩʝʨʝʜʥʴʦʧʨʠʣʫʮʴʢʦʛʦ ʧʽʜʝʪʘʧʫ. ʅʘʡʚʠ-

ʱʠʡ ʚʤʽʩʪ ʢʘʨʙʦʥʘʪʽʚ ʢʘʣʴʮʽʶ ʚʩʪʘʥʦʚʣʝʥʦ ʫ ʚʝʨʭʥʽʭ ʣʝʩʦʚʠʭ ʢʣʽʤʘʪʦʣʽʪʘʭ ʽ ʜʦʬʽʥʽʚʩʴʢʦʤʫ ˇʨʫʥʪʽ (ʚ ʦʩʪʘʥʥʴʦʤʫ ʫ ʙʦʨʦʰ-

ʥʠʩʪʠʭ ʬʦʨʤʘʭ). ʊʫʪ ʢʘʨʙʦʥʘʪʠ ʤʦʛʣʠ ʫʪʚʦʨʠʪʠʩʷ ʫ ʨʝʟʫʣʴʪʘʪʽ ʜʽʾ ʧʨʦʮʝʩʽʚ ʢʨʽʦʛʝʥʝʟʫ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʘʣʝʦʤʝʨʟʣʦʪʥʠʭ ʫʪʚʦʨʝʥʴ ʚʠʜʽʣʝʥʦ 7 ʨʽʚʥʽʚ ʢʨʽʦʛʝʥʝʟʫ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʨʽʟʥʦʛʝʥʝʪʠʯʥʠʤʠ ʬʦʨʤʘʤʠ. ʈʝʢʦʥʩʪʨʫʡʦʚʘʥʦ ʧʘʣʝʦ-

ʛʝʦʢʨʽʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʫʪʚʦʨʝʥʥʷ ʤʝʨʟʣʦʪʥʠʭ ʩʪʨʫʢʪʫʨ: ʚ ʫʤʦʚʘʭ ʛʣʠʙʦʢʦʛʦ ʩʝʟʦʥʥʦʛʦ ʧʨʦʤʝʨʟʘʥʥʷ ʫ ʩʝʨʝʜʥʴʦʧʨʠʣʫʮʴʢʠʡ ʧʽ-

ʜʝʪʘʧ, ʜʠʩʢʨʝʪʥʦʾ ʢʨʽʦʣʽʪʦʟʦʥʠ ʚ ʫʜʘʡʩʴʢʠʡ ʝʪʘʧ ʽ ʢʦʥʪʠʥʫʘʣʴʥʦʾ ʢʨʽʦʣʽʪʦʟʦʥʠ ʫ ʙʫʟʴʢʠʡ ʽ ʧʨʠʯʦʨʥʦʤʦʨʩʴʢʠʡ ʝʪʘʧʠ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʣʝʩʦʚʦ-ˇʨʫʥʪʦʚʘ ʬʦʨʤʘʮʽʷ, ˇʨʫʥʪʦʚʘ ʩʚʽʪʘ, ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʘʥʘʣʽʟ, ʤʽʢʨʦʤʦʨʬʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ, ʨʽ-

ʚʝʥʴ ʢʨʽʦʛʝʥʝʟʫ, ʢʦʨʦʪʢʦʧʝʨʽʦʜʠʯʥʘ ʝʪʘʧʥʽʩʪʴ. 

ɸ. ʉ. ɹʦʥʯʢʦʚʩʢʠʡ. ʉʄʓʂʆɺ ï ʅʆɺʓʁ ʆʇʆʈʅʓʁ ʈɸɿʈɽɿ ɺɽʈʍʅɽɻʆ ʅɽʆʇʃɽʁʉʊʆʎɽʅɸ ɺʆʃʓʅʉʂʆʁ 

ɺʆɿɺʓʐɽʅʅʆʉʊʀ. ʂʦʤʧʣʝʢʩʥʦ ʠʩʩʣʝʜʦʚʘʥ ʥʦʚʳʡ ʨʘʟʨʝʟ ʣʝʩʩʦʚʦ-ʧʦʯʚʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚʝʨʭʥʝʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ ɺʦ-

ʣʳʥʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ (ʚʦʟʣʝ ʩ. ʉʤʳʢʦʚ ʈʦʚʝʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʘ ʩʢʣʦʥʝ ʜʦʣʠʥʳ ʨ. ɼʝʞʘ). ɺʳʧʦʣʥʝʥʥʳʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʣʠ ʠʟʫʯʝʥʠʝ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʤʠʢʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʚʩʝʭ ʣʝʩʩʦʚʳʭ ʠ ʧʦʯʚʝʥʥʳʭ 

ʢʣʠʤʘʪʦʣʠʪʦʚ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʨʝʢʦʥʩʪʨʫʢʮʠʷʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʘʣʝʦʧʝʜʦʛʝʥʝʟʘ ʠ ʦʩʘʜʢʦʦʙʨʘʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʦʙʦʩʥʦ-

ʚʘʥʠʶ ʢʦʨʦʪʢʦʧʝʨʠʦʜʠʯʝʩʢʦʡ ʵʪʘʧʥʦʩʪʠ ʠʭ ʨʘʟʚʠʪʠʷ. ɺ ʦʩʥʦʚʝ ʨʘʟʨʝʟʘ ʟʘʣʝʛʘʝʪ ʬʘʮʠʷ ʧʝʨʠʛʣʷʮʠʘʣʴʥʦʛʦ ʘʣʣʶʚʠʷ ʜʥʝʧʨʦʚ-

ʩʢʦʛʦ ʢʣʠʤʘʪʦʣʠʪʘ, ʩ ʩʠʩʪʝʤʦʡ ʩʠʥʩʝʜʠʤʝʥʪʥʳʭ ʠʥʚʦʣʶʮʠʦʥʥʳʭ ʜʝʬʦʨʤʘʮʠʡ. ʀʟʫʯʝʥʠʝ ʢʘʡʜʘʢʩʢʦʛʦ ʠ ʧʨʠʣʫʢʩʢʦʛʦ ʢʣʠʤʘ-

ʪʦʣʠʪʦʚ, ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʘʣʣʶʚʠʡ, ʧʦʟʚʦʣʠʣʦ ʫʩʪʘʥʦʚʠʪʴ ʧʦ ʪʨʠ ʩʪʘʜʠʠ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʨʘʟʚʠʪʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʧʦʯʚʝʥʥʳʭ ʩʚʠʪ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʣʝʩʩʦʚʳʭ ʢʣʠʤʘʪʦʣʠʪʦʚ ʨʘʟʨʝʟʘ ʦʧʨʝʜʝʣʝʥʥʫʶ ʨʦʣʴ ʠʛʨʘʣʠ ʧʨʦʮʝʩʩʳ 

ʧʝʜʦʛʝʥʝʟʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʛʫʤʫʩʦʥʘʢʦʧʣʝʥʠʝ ʠ ʙʠʦʛʝʥʥʘʷ ʘʛʨʝʛʘʮʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦʟʚʦʣʠʣʠ 

ʚʳʜʝʣʠʪʴ ʬʘʟʳ ʥʘʠʙʦʣʴʰʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʪʝʯʝʥʠʝ ʢʘʡʜʘʢʩʢʦʛʦ ʠ ʧʨʠʣʫʢʩʢʦʛʦ ʵʪʘʧʦʚ, ʷʚʣʷʶʱʠʝʩʷ 

ʪʠʧʠʯʥʳʤʠ ʜʣʷ ɺʦʣʳʥʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʚ ʮʝʣʦʤ. ʋʩʪʘʥʦʚʣʝʥʳ ʪʨʠ ʩʪʘʜʠʠ ʘʢʪʠʚʠʟʘʮʠʠ ʩʦʣʠʬʣʶʢʮʠʦʥʥʦ-ʵʨʦʟʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʪʝʯʝʥʠʝ ʭʦʣʦʜʥʳʭ ʙʫʛʩʢʦʛʦ ʠ ʫʜʘʡʩʢʦʛʦ ʵʪʘʧʦʚ, ʘ ʪʘʢʞʝ ʩʨʝʜʥʝʧʨʠʣʫʢʩʢʦʛʦ ʧʦʜʵʪʘʧʘ. ɺʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʢʘʨʙʦʥʘʪʦʚ ʢʘʣʴʮʠʷ ʫʩʪʘʥʦʚʣʝʥʦ ʚ ʚʝʨʭʥʠʭ ʙʫʛʩʢʦʤ ʠ ʧʨʠʯʝʨʥʦʤʦʨʩʢʦʤ ʣʝʩʩʦʚʳʭ ʢʣʠʤʘʪʦʣʠʪʘʭ ʠ ʚ ʜʦʬʠʥʦʚʩʢʦʡ ʧʦʯʚʝ (ʚ 

ʥʝʡ ʢʘʨʙʦʥʘʪʳ ʚ ʤʫʯʥʠʩʪʦʡ ʬʦʨʤʝ). ɺʝʨʦʷʪʥʦ, ʦʥʠ ʦʙʨʘʟʦʚʘʣʠʩʴ ʚʩʣʝʜʩʪʚʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʦʮʝʩʩʦʚ ʢʨʠʦʛʝʥʝʟʘ. ʈʝʟʫʣʴʪʘ-

ʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʘʣʝʦʤʝʨʟʣʦʪʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʧʦʟʚʦʣʠʣʠ ʚʳʜʝʣʠʪʴ 7 ʫʨʦʚʥʝʡ ʢʨʠʦʛʝʥʝʟʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ 

ʬʦʨʤʘʤʠ. ʈʝʢʦʥʩʪʨʫʠʨʦʚʘʥʳ ʧʘʣʝʦʛʝʦʢʨʠʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʤʝʨʟʣʦʪʥʳʭ ʩʪʨʫʢʪʫʨ: ʚ ʫʩʣʦʚʠʷʭ ʛʣʫʙʦʢʦʛʦ ʩʝ-

ʟʦʥʥʦʛʦ ʧʨʦʤʝʨʟʘʥʠʷ ʚ ʩʨʝʜʥʝʧʨʠʣʫʢʩʢʦʤ ʧʦʜʵʪʘʧʝ, ʜʠʩʢʨʝʪʥʦʡ ʢʨʠʦʣʠʪʦʟʦʥʳ ʚ ʫʜʘʡʩʢʦʤ ʵʪʘʧʝ ʠ ʢʦʥʪʠʥʫʘʣʴʥʦʡ ʢʨʠʦʣʠ-

ʪʦʟʦʥʳ ʚ ʪʝʯʝʥʠʝ ʙʫʛʩʢoʛʦ ʠ ʧʨʠʯʝʨʥʦʤʦʨʩʢʦʛʦ ʵʪʘʧʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʩʩʦʚʦ-ʧʦʯʚʝʥʥʘʷ ʬʦʨʤʘʮʠʷ, ʧʦʯʚʝʥʥʘʷ ʩʚʠʪʘ, ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʤʠʢʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ 

ʩʪʨʦʝʥʠʝ, ʫʨʦʚʝʥʴ ʢʨʠʦʛʝʥʝʟʘ, ʢʦʨʦʪʢʦʧʝʨʠʦʜʠʯʝʩʢʘʷ ʵʪʘʧʥʦʩʪʴ.  

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʃʝʩʦʚʦ-ˇʨʫʥʪʦʚʘ 

ʬʦʨʤʘʮʽʷ ʫʪʚʦʨʶʻ ʥʘ ɺʦʣʠʥʩʴʢʽʡ ʚʠʩʦʯʠʥʽ ʤʘʡ-

ʞʝ ʩʫʮʽʣʴʥʠʡ ʧʦʢʨʠʚ ʧʦʪʫʞʥʽʩʪʶ 10-20 ʤ (ʚʽʜʩʫ-

ʪʥʷ ʣʠʰʝ ʥʘ ʜʽʣʷʥʢʘʭ ʽʟ ʥʘʡʚʠʱʠʤʠ ʘʙʩʦʣʶʪʥʠ-

ʤʠ ʚʠʩʦʪʘʤʠ ʽ ʥʘ ʬʦʨʤʘʭ ʨʝʣʴʻʬʫ, ʫʪʚʦʨʝʥʠʭ ʫ 

ʛʦʣʦʮʝʥʽ). ʅʘ ʪʝʨʠʪʦʨʽʾ ɺʦʣʠʥʩʴʢʦʾ ʚʠʩʦʯʠʥʠ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʝʨʝʚʘʞʥʦ ʚʝʨʭʥʴʦʥʝʦʧʣʝʡʩʪʦʮʝ-

ʥʦʚʽ ʢʣʽʤʘʪʦʣʽʪʠ, ʘ ʚʽʜʢʣʘʜʠ ʩʝʨʝʜʥʴʦʛʦ ʽ ʨʘʥʥʴʦ-

ʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʫ ʫ ʟʚôʷʟʢʫ ʽʟ ʘʢʪʠʚʥʠʤʠ ʥʝʦ-

ʪʝʢʪʦʥʽʯʥʠʤʠ ʧʽʜʥʷʪʪʷʤʠ ʧʨʘʢʪʠʯʥʦ ʧʦʚʩʶʜʥʦ 

ʨʦʟʤʠʪʽ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʨʝʛʽʦʥʘʤʠ ʋʢʨʘ-

ʾʥʠ, ʣʝʩʠ ɺʦʣʠʥʩʴʢʦʾ ʚʠʩʦʯʠʥʠ ʤʘʶʪʴ ʩʧʝʮʠʬʽʯʥʽ 

ʦʟʥʘʢʠ: ʚʦʥʠ ʟʥʘʯʥʦ ʩʠʣʴʥʽʰʝ ʜʝʬʦʨʤʦʚʘʥʽ ʩʦʣʽ-

ʬʣʶʢʮʽʡʥʠʤʠ ʪʝʢʩʪʫʨʘʤʠ ʽ ʧʦʪʫʞʥʠʤʠ ʧʩʝʚʜʦ-

ʤʦʨʬʦʟʘʤʠ ʟʘ ʧʦʚʪʦʨʥʦ-ʞʠʣʴʥʠʤ ʣʴʦʜʦʤ, ʤʘʶʪʴ 

ʚʠʨʘʟʥʽ ʦʟʥʘʢʠ ʦʛʣʝʻʥʥʷ, ʤʝʥʰ ʢʘʨʙʦʥʘʪʥʽ ʪʦʱʦ. 

ɺʠʢʦʧʥʽ ˇʨʫʥʪʠ ʥʘ ɺʦʣʠʥʽ ʧʝʨʝʚʘʞʥʦ ʧʨʝʜʩʪʘʚ-

ʣʝʥʽ ʚʽʜʤʽʥʘʤʠ ʽʟ ʪʝʢʩʪʫʨʥʦʶ ʜʠʬʝʨʝʥʮʽʘʮʽʻʶ 

ʾʭʥʴʦʛʦ ʛʝʥʝʪʠʯʥʦʛʦ ʧʨʦʬʽʣʶ ʪʘ ʽʟ ʧʦʤʽʪʥʠʤʠ 

ʦʟʥʘʢʘʤʠ ʛʽʜʨʦʤʦʨʬʽʟʤʫ. ʆʩʦʙʣʠʚʦʩʪʽ ʣʝʩʦʚʦ-

ˇʨʫʥʪʦʚʦʾ ʬʦʨʤʘʮʽʾ ɺʦʣʠʥʩʴʢʦʾ ʚʠʩʦʯʠʥʠ ʫʩʢʣʘʜ-

ʥʶʶʪʴ ʢʦʨʝʣʷʮʽʶ ʨʦʟʨʽʟʽʚ ʮʴʦʛʦ ʨʘʡʦʥʫ ʽʟ ʨʦʟʨʽ-

ʟʘʤʠ ʮʝʥʪʨʘʣʴʥʦʾ ʽ ʧʽʚʜʝʥʥʦʾ ʋʢʨʘʾʥʠ. ʗʢ ʥʘʩʣʽ-

ʜʦʢ, ʤʘʶʪʴ ʤʽʩʮʝ ʨʽʟʥʽ ʧʦʛʣʷʜʠ ʱʦʜʦ ʧʦʣʦʞʝʥʥʷ 

ʦʢʨʝʤʠʭ ʢʣʽʤʘʪʦʣʽʪʽʚ ʫ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʩʭʝʤʘʭ 

ʥʝʦʧʣʝʡʩʪʦʮʝʥʫ ʋʢʨʘʾʥʠ [8, 16, 20, 36, 56, 57]. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʣʝʩʦʚʦ-ˇʨʫʥʪʦʚʘ ʬʦʨ-

ʤʘʮʽʷ ɺʦʣʠʥʩʴʢʦʾ ʚʠʩʦʯʠʥʠ ʫ ʛʦʣʦʚʥʠʭ ʨʠʩʘʭ 

ʜʦʩʣʽʜʞʝʥʘ ʜʦʩʠʪʴ ʜʦʙʨʝ, ʧʠʪʘʥʥʷ ʜʝʪʘʣʴʥʦʾ 

ʩʪʨʘʪʠʬʽʢʘʮʽʾ ʾʾ ʫʪʚʦʨʝʥʴ, ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʢʦʨʦʪʢʦ-

ʧʝʨʽʦʜʠʯʥʦʾ ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʦʾ ʝʪʘʧʥʦʩʪʽ ʜʦʩʽ 

ʦʩʪʘʪʦʯʥʦ ʥʝ ʚʠʨʽʰʝʥʽ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚʠʢʦʧʥʽ 
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ˇʨʫʥʪʠ ʫ ʢʽʣʴʢʦʭ ʨʦʟʨʽʟʘʭ ɺʦʣʠʥʦ-ʇʦʜʽʣʴʩʴʢʦʾ 

ʚʠʩʦʯʠʥʠ ʙʫʣʦ ʚʠʚʯʝʥʦ ʟ ʪʦʯʢʠ ʟʦʨʫ ʩʪʘʜʽʡʥʦʩʪʽ 

ʾʭʥʴʦʛʦ ʬʦʨʤʫʚʘʥʥʷ [7, 48, 54, 55], ʦʜʥʘʢ ʦʪʨʠ-

ʤʘʥʽ ʤʘʪʝʨʽʘʣʠ ʚʩʝ ʞ ʻ ʬʨʘʛʤʝʥʪʘʨʥʠʤʠ ʜʣʷ ʦʙ-

ˇʨʫʥʪʫʚʘʥʥʷ ʜʝʪʘʣʴʥʦʾ ʩʭʝʤʠ ʢʦʨʦʪʢʦʧʝʨʽʦʜʠʯʥʦʾ 

ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʦʾ ʝʪʘʧʥʦʩʪʽ ʨʝʛʽʦʥʫ. ʇʦʰʫʢ ʜʝ-

ʪʘʣʴʥʦ ʩʪʨʘʪʠʬʽʢʦʚʘʥʠʭ ʨʦʟʨʽʟʽʚ ʽ ʾʭʥʻ ʚʠʚʯʝʥʥʷ 

ʢʦʤʧʣʝʢʩʦʤ ʛʝʦʣʦʛʽʯʥʠʭ ʽ ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʠʭ 

ʤʝʪʦʜʽʚ ʟʘʣʠʰʘʶʪʴʩʷ ʘʢʪʫʘʣʴʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ. 

ʋ ʨʦʟʨʽʟʽ ʉʤʠʢʽʚ, ʧʨʝʜʩʪʘʚʣʝʥʦʤʫ ʫ ʮʽʡ ʩʪʘʪʪʽ, 

ʧʨʠʣʫʮʴʢʠʡ ʽ ʢʘʡʜʘʮʴʢʠʡ ʢʣʽʤʘʪʦʣʽʪʠ ʚʢʣʶʯʘʶʪʴ 

ʩʝʨʽʾ ʦʢʨʝʤʠʭ ˇʨʫʥʪʽʚ ʽ ʧʝʜʦʩʝʜʠʤʝʥʪʽʚ, ʚʽʜʦʢʨʝ-

ʤʣʝʥʠʭ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʨʽʚʥʷʤʠ ʢʨʽʦʛʝʥʝʟʫ. ʎʝ 

ʜʦʚʦʜʠʪʴ ʩʘʤʦʩʪʽʡʥʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ˇʨʫʥʪʦʚʠʭ 

ʫʪʚʦʨʝʥʴ ʨʽʟʥʠʭ ʩʪʘʜʽʡ ʽ ʧʽʜʩʪʘʜʽʡ ʧʝʜʦʛʝʥʝʟʫ ʽ 

ʚʠʟʥʘʯʘʻ ʟʥʘʯʠʤʽʩʪʴ ʨʦʟʨʽʟʫ ʉʤʠʢʽʚ ʜʣʷ ʧʦʜʘʣʴ-

ʰʦʾ ʨʦʟʨʦʙʢʠ ʩʭʝʤʠ ʢʦʨʦʪʢʦʧʝʨʽʦʜʠʯʥʦʾ ʧʘʣʝʦ-

ʛʝʦʛʨʘʬʽʯʥʦʾ ʝʪʘʧʥʦʩʪʽ ɺʦʣʠʥʩʴʢʦʾ ʚʠʩʦʯʠʥʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ.  

ʎʠʢʣʽʯʥʘ ʙʫʜʦʚʘ ʩʫʙʘʝʨʘʣʴʥʠʭ ʯʝʪʚʝʨʪʠʥ-

ʥʠʭ ʚʽʜʢʣʘʜʽʚ ɺʦʣʠʥʩʴʢʦʾ ʚʠʩʦʯʠʥʠ  ʧʨʠʚʝʨʥʫʣʘ 

ʫʚʘʛʫ ʥʘʫʢʦʚʮʽʚ ʧʦʥʘʜ 100 ʨʦʢʽʚ ʪʦʤʫ (ʄ. ɹʘʨʙʦʪ 

ʜʝ ʄʘʨʥʽ, ɺ. ʃʘʩʢʘʨʻʚ, ɸ. ʂʨʘʩʶʢ ʪʘ ʽʥ.), ʦʜʥʘʢ 

ʢʦʤʧʣʝʢʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʣʝʩʦʚʦ-ˇʨʫʥʪʦʚʦʾ ʬʦʨ-

ʤʘʮʽʾ ɺʦʣʠʥʩʴʢʦʾ ʚʠʩʦʯʠʥʠ ʨʦʟʧʦʯʘʣʠʩʷ ʣʠʰʝ ʫ 

70-ʭ ʨʨ. XX ʩʪ. ʋ ʮʝʡ ʯʘʩ ʥʘ ʦʩʥʦʚʽ ʚʠʚʯʝʥʥʷ 

ʦʧʦʨʥʠʭ ʨʦʟʨʽʟʽʚ ɺʦʣʠʥʽ ʪʘ ʇʦʜʽʣʣʷ ɸ. ɹʦʛʫʮʴ-

ʢʠʡ (ʬʫʥʜʘʪʦʨ ʣʴʚʽʚʩʴʢʦʾ ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʦʾ 

ʰʢʦʣʠ) ʨʦʟʨʦʙʠʚ ʨʝʛʽʦʥʘʣʴʥʫ ʩʪʨʘʪʠʛʨʘʬʽʯʥʫ 

ʩʭʝʤʫ [5] ̔  ʩʭʝʤʫ ʧʘʣʝʦʢʨʽʦʛʝʥʥʠʭ ʝʪʘʧʽʚ [6], ʷʢʽ 

ʟʘʨʘʟ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʩʪʨʘʪʠʬʽʢʘʮʽʾ ʣʝʩʦʚʦ-

ʨ̌ʫʥʪʦʚʠʭ ʨʦʟʨʽʟʽʚ ɿʘʭʽʜʥʦʾ ʋʢʨʘʾʥʠ. ʋ 70-80-ʭ 

ʨʨ. ʨʦʟʧʦʯʘʣʦʩʷ ʢʦʤʧʣʝʢʩʥʝ ʚʠʚʯʝʥʥʷ ʣʝʩʦʚʦ-

ˇʨʫʥʪʦʚʠʭ ʨʦʟʨʽʟʽʚ ɺʦʣʠʥʩʴʢʦʾ ʚʠʩʦʯʠʥʠ ʪʘʢʠʤʠ 

ʤʝʪʦʜʘʤʠ ʷʢ ʧʘʣʝʦʢʨʽʦʣʦʛʽʯʥʠʡ (ɸ. ɹʦʛʫʮʴʢʠʡ, 

ɺ. ʅʝʯʘʻʚ, ɸ. ɺʝʣʠʯʢʦ [4, 6]), ʧʘʣʝʦʧʝʜʦʣʦʛʽʯʥʠʡ 

(ʆ. ʎʘʮʢʽʥ, ʊ. ʄʦʨʦʟʦʚʘ [32, 41]), ʧʘʣʽʥʦʣʦʛʽʯʥʠʡ 

(ʃ. ɹʝʟʫʩʴʢʦ, ʆ. ɸʨʪʶʰʝʥʢʦ, ʈ. ɸʨʘʧ [1, 2]), ʽʥ-

ʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʡ (ʇ. ɺʦʣʦʰʠʥ [18]) ʪʘ ʽʥ. 

ɿʘʚʜʷʢʠ ʩʧʽʚʧʨʘʮʽ ʚʯʝʥʠʭ ʃʴʚʽʚʩʴʢʦʛʦ ʥʘʮʽ-

ʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ ʽʟ 

ʜʦʩʣʽʜʥʠʢʘʤʠ ʇʦʣʴʱʽ ʪʘ ʅɸʅ ʋʢʨʘʾʥʠ ʚ ʦʩʪʘʥʥʽ 

ʜʝʩʷʪʠʨʽʯʯʷ, ʟʘʣʫʯʝʥʥʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʤʝʪʦ-

ʜʽʚ ʜʦ ʚʠʚʯʝʥʥʷ ʣʝʩʦʚʦ-ˇʨʫʥʪʦʚʦʾ ʬʦʨʤʘʮʽʾ ɺʦ-

ʣʠʥʩʴʢʦʾ ʚʠʩʦʯʠʥʠ ʜʦʟʚʦʣʠʣʦ ʜʝʪʘʣʽʟʫʚʘʪʠ ʨʝʛʽʦ-

ʥʘʣʴʥʫ ʩʪʨʘʪʠʛʨʘʬʽʯʥʫ ʩʭʝʤʫ ʪʘ ʚʠʢʦʥʘʪʠ ʧʘʣʝʦ-

ʛʝʦʛʨʘʬʽʯʥʽ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʜʣʷ ʧʝʚʥʠʭ ʝʪʘʧʽʚ. ɼʝ-

ʪʘʣʴʥʦ ʢʦʤʧʣʝʢʩʦʤ ʛʝʦʣʦʛʽʯʥʠʭ ʽ ʧʘʣʝʦʛʝʦʛʨʘʬʽ-

ʯʥʠʭ ʤʝʪʦʜʽʚ ʙʫʣʦ ʚʠʚʯʝʥʦ ʦʧʦʨʥʽ ʨʦʟʨʽʟʠ ʂʦʨ-

ʰʽʚ ʪʘ ɹʦʷʥʠʯʽ [48, 53]; ʚʠʢʦʥʘʥʦ  ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʠʭ ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ ʢʦʨʰʽʚʩʴ-

ʢʠʭ ʛʨʫʥʪʽʚ ʟʘ ʾʭ ʤʽʢʨʦʤʦʨʬʦʣʦʛʽʻʶ [34]; ʨʝʢʦʥʩ-

ʪʨʫʡʦʚʘʥʦ ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʽ ʫʤʦʚʠ ʧʣʝʡʩʪʦʮʝʥʦ-

ʚʠʭ ʝʪʘʧʽʚ ʥʘ ʦʩʥʦʚʽ ʤʘʣʘʢʦʬʘʫʥʽʩʪʠʯʥʠʭ ʜʦʩʣʽ-

ʜʞʝʥʴ [24]; ʚʠʚʯʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʧʘʣʝʦʢʨʽʦʛʝʥ-

ʥʠʭ ʩʪʨʫʢʪʫʨ ʪʘ ʨʝʢʦʥʩʪʨʫʡʦʚʘʥʽ ʛʝʦʢʨʽʦʣʦʛʽʯʥʽ 

ʫʤʦʚʠ [47, 50], ʜʦʩʣʽʜʞʝʥʦ ʤʘʛʥʽʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʧʣʝʡʩʪʦʮʝʥʦʚʠʭ ʧʦʨʽʜ [23, 58] ʽ ʨʝʢʦʥʩʪʨʫʡʦʚʘʥʦ 

ʥʘʧʨʷʤʦʢ ʜʘʚʥʽʭ ʚʽʪʨʽʚ [59], ʯʝʪʚʝʨʪʠʥʥʽ ʚʽʜʢʣʘ-

ʜʠ ʜʘʪʦʚʘʥʦ ʣʶʤʽʥʝʩʮʝʥʪʥʠʤʠ ʤʝʪʦʜʘʤʠ [9, 48, 

53], ʚʠʟʥʘʯʝʥʦ ʩʪʨʘʪʠʛʨʘʬʽʯʥʫ ʧʦʟʠʮʽʶ ʢʫʣʴʪʫʨ-

ʥʠʭ ʰʘʨʽʚ ʧʘʣʝʦʣʽʪʫ ʽ ʨʝʢʦʥʩʪʨʫʡʦʚʘʥʦ ʫʤʦʚʠ 

ʧʨʦʞʠʚʘʥʥʷ ʜʘʚʥʴʦʾ ʣʶʜʠʥʠ [9, 37]. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʈʦʟʨʽʟ ʉʤʠʢʽʚ 

(25Á08ËE, 50Á28ËN) ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʧʽʚʥʽʯʥʦ-

ʟʘʭʽʜʥʽʡ ʦʢʨʘʾʥʽ ʩ. ʉʤʠʢʽʚ ʈʽʚʥʝʥʩʴʢʦʾ ʦʙʣʘʩʪʽ (40 

ʢʤ ʥʘ ʧʽʚʜʝʥʴ ʚʽʜ ʤ. ʃʫʮʴʢ), ʫ ʤʽʩʮʝʚʦʤʫ ʢʘʨôʻʨʽ. 

ʈʦʟʨʽʟ ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ ʧʨʠʙʦʨʪʦʚʽʡ ʯʘʩʪʠʥʽ ʜʦ-

ʣʠʥʠ ʨ. ɼʝʞʘ ï ʧʨʘʚʦʾ ʧʨʠʪʦʢʠ ʨ. ʉʪʠʨ, ʜʦʚʞʠ-

ʥʦʶ 10 ʢʤ (ʨʠʩ. 1). ɸʙʩʦʣʶʪʥʘ ʚʠʩʦʪʘ ʥʘʡʚʠʱʦʾ 

ʯʘʩʪʠʥʠ ʢʘʨôʻʨʫ ʩʢʣʘʜʘʻ 209 ʤ. ʋ ʨʦʟʨʽʟʽ ʚʽʜʩʣʦ-

ʥʶʶʪʴʩʷ  ʢʣʽʤʘʪʦʣʽʪʠ ʚʝʨʭʥʴʦʛʦ ʽ ʯʘʩʪʢʦʚʦ ʩʝʨʝ-

ʜʥʴʦʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʫ.  

ɹʫʜʦʚʘ ʨʽʯʢʦʚʦʾ ʜʦʣʠʥʠ ɼʝʞʽ ʧʨʦʩʪʘ ʽ ʚʢʣʶ-

ʯʘʻ ʟʘʙʦʣʦʯʝʥʫ ʟʘʧʣʘʚʫ (ʟʘʨʘʟ ʟʘʨʝʛʫʣʴʦʚʘʥʫ ʩʪʘ-

ʚʢʘʤʠ), ʰʠʨʠʥʦʶ 200-400 ʤ, ʽ ʬʨʘʛʤʝʥʪʠ ʤʦʨʬʦ-

ʣʦʛʽʯʥʦ 1-ʦʾ ʥʘʜʟʘʧʣʘʚʥʦʾ ʪʝʨʘʩʠ, ʰʠʨʠʥʦʶ 100-

300 ʤ, ʽʟ ʧʝʨʝʚʠʱʝʥʥʷʤ ʥʘʜ ʟʘʧʣʘʚʦʶ 2-4 ʤ. ʅʠ-

ʞʯʝ ʟʘ ʪʝʯʽʻʶ ʚʦʥʘ ʯʽʪʢʦ ʚʠʨʘʞʝʥʘ, ʘ ʫ ʜʦʣʠʥʽ  ʨ. 

ʉʪʠʨ ʧʦʩʪʫʧʦʚʦ ʧʝʨʝʭʦʜʠʪʴ ʥʘ ʨʽʚʝʥʴ ʚʠʪʘʯʽʚʩʴ-

ʢʦ-ʙʫʟʴʢʦʾ ʥʘʜʟʘʧʣʘʚʥʦʾ ʪʝʨʘʩʠ. ɹʘʣʢʦʚʽ ʩʠʩʪʝʤʠ 

ʫ ʙʘʩʝʡʥʽ ʨʽʯʢʠ ʧʦʜʝʢʫʜʠ ʪʘʢʦʞ ʪʝʨʘʩʦʚʘʥʽ, ʘ ʫ 

ʛʠʨʣʘʭ ʫʪʚʦʨʶʶʪʴ hʠʨʦʢʽ ʢʦʥʫʩʠ ʚʠʥʦʩʫ.  

ʂʣʽʤʘʪ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʚʽʜʥʦʩʷʪʴ ʜʦ 

ʧʦʤʽʨʥʦʛʦ, ʧʝʨʝʭʽʜʥʦʛʦ ʚʽʜ ʚʦʣʦʛʦʛʦ ʜʦ ʢʦʥʪʠʥʝ-

ʥʪʘʣʴʥʦʛʦ. ʅʘ ʤʝʪʝʦʩʪʘʥʮʽʾ ʫ ʤ. ʃʫʮʴʢ (40 ʢʤ ʥʘ 

ʧʥ. ʚʽʜ ʨʦʟʨʽʟʫ ʉʤʠʢʽʚ) ʩʝʨʝʜʥʴʦʨʽʯʥʘ ʪʝʤʧʝʨʘ-

ʪʫʨʘ ʩʢʣʘʜʘʻ +7,7Áʉ, ʩʽʯʥʷ -4,0Áʉ, ʣʠʧʥʷ +18,8Áʉ, 

ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ī 560 ʤʤ. ʋ ˇʨʫʥʪʦʚʦʤʫ ʧʦʢʨʠʚʽ 

ʜʦʤʽʥʫʶʪʴ ʩʽʨʽ  ʪʘ ʪʝʤʥʦ-ʩʽʨʽ ʦʧʽʜʟʦʣʝʥʽ ˇʨʫʥʪʠ, 

ʯʦʨʥʦʟʝʤʠ ʦʧʽʜʟʦʣʝʥʽ ʪʘ ʪʠʧʦʚʽ. ʈʦʩʣʠʥʥʠʡ ʧʦʢ-

ʨʠʚ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʝʨʝʚʘʞʥʦ ʘʛʨʦʮʝʥʦʟʘʤʠ ʽ 

ʣʫʯʥʠʤ ʨʽʟʥʦʪʨʘʚôʷʤ ʥʘ ʤʽʩʮʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨ-

ʩʴʢʠʭ ʫʛʽʜʴ. ʇʨʠʨʦʜʥʘ ʨʦʩʣʠʥʥʽʩʪʴ ʟʙʝʨʝʛʣʘʩʷ 

ʣʦʢʘʣʴʥʦ ʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʫʙʦʚʦ-ʛʨʘʙʦʚʠʤʠ ʣʽʩʘ-

ʤʠ ʥʘ ʣʝʩʦʚʠʭ ʧʣʘʪʦ ʽ ʣʫʯʥʦ-ʩʪʝʧʦʚʠʤʠ ʘʩʦʮʽʘʮʽ-

ʷʤʠ ʥʘ ʩʭʠʣʘʭ ʜʦʣʠʥ ʽ ʙʘʣʦʢ [22, 30].  

ʃʝʩʦʚʦ-ˇʨʫʥʪʦʚʽ ʚʽʜʢʣʘʜʠ ʦʧʦʨʥʦʛʦ ʨʦʟʨʽʟʫ 

ʉʤʠʢʽʚ ʜʦʩʣʽʜʞʝʥʦ ʫ 4 ʨʦʟʯʠʩʪʢʘʭ, ʟʘʢʣʘʜʝʥʠʭ 

ʥʘ ʨʽʟʥʠʭ ʝʣʝʤʝʥʪʘʭ ʝʢʩʧʦʥʦʚʘʥʦʛʦ ʪʘ ʧʦʭʦʚʘʥʦ-

ʛʦ ʨʝʣʴʻʬʫ. ɺʠʢʦʥʘʥʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʘʥʘʣʽʟ 

ʚʽʜʢʣʘʜʽʚ ʫʩʽʭ ʢʣʽʤʘʪʦʣʽʪʽʚ ʚʝʨʭʥʴʦʛʦ ʥʝʦʧʣʝʡʩ-

ʪʦʮʝʥʫ (ʨʠʩ. 3): ʧʽʱʘʥʠʭ ʬʨʘʢʮʽʡ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʠʪʦʚʦʛʦ ʤʝʪʦʜʫ, ʪʦʥʢʦʜʠʩʧʝʨʩʥʠʭ ʬʨʘʢʮʽʡ ï ʟʘ 

ʤʝʪʦʜʦʤ çʧʽʧʝʪʢʠè [27]. ɺʤʽʩʪ ʢʘʨʙʦʥʘʪʽʚ ʚʠʟʥʘ-

ʯʝʥʦ ʟʘ ʤʝʪʦʜʦʤ ʄ. ʂʘʯʠʥʩʴʢʦʛʦ [27]. ɺʠʢʦʥʘʥʦ 

ʤʽʢʨʦʤʦʨʬʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʫʩʽʭ ˇʨʫʥʪʦʚʠʭ ʽ ʣʝ-

ʩʦʚʠʭ ʢʣʽʤʘʪʦʣʽʪʽʚ ʚʝʨʭʥʴʦʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʫ. 

ʇʨʠ ʮʴʦʤʫ, ʟʘ ʦʩʥʦʚʫ ʧʨʠʡʥʷʪʦ ʤʝʪʦʜʠʢʠ ʫʢʨʘʾʥ-

ʩʴʢʠʭ [25, 26, 31, 36] ʪʘ ʟʘʨʫʙʽʞʥʠʭ ʤʽʢʨʦʤʦʨʬʦ-

ʣʦʛʽʚ [19, 21, 35, 60]. 

ʌʦʨʤʫʣʶʚʘʥʥʷ ʤʝʪʠ ʨʦʙʦʪʠ. ʈʝʟʫʣʴʪʘʪʠ 

ʢʦʤʧʣʝʢʩʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʽ ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʥʦʚʦʤʫ ʜʝʪʘʣʴʥʦ ʩʪʨʘʪʠʬʽʢʦʚʘʥʦ- 



ɺʽʩʥʠʢ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ̔ ʤʝʥʽ ɺ.ʅ. ʂʘʨʘʟʽʥʘ  

- нт - 

 
ʈʠʩ. 1. ʂʘʨʪʦʩʭʝʤʘ ʨʦʟʤʽʱʝʥʥʷ ʨʦʟʨʽʟʫ 

 

ʤʫ ʨʦʟʨʽʟʽ ɺʦʣʠʥʩʴʢʦʾ ʚʠʩʦʯʠʥʠ ʉʤʠʢʽʚ ʦʪʨʠʤʘʥʽ 

ʟ ʤʝʪʦʶ ʨʦʟʨʦʙʢʠ ʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʨʝʛʽʦʥʘʣʴʥʦʾ 

ʩʭʝʤʠ ʢʦʨʦʪʢʦʧʝʨʽʦʜʠʯʥʦʾ ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʦʾ 

ʝʪʘʧʥʦʩʪʽ. ʎʽ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʩʫʪʪʻʚʠʤ ʜʦʧʦʚʥʝʥ-

ʥʷʤ ʜʦ ʨʘʥʽʰʝ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘ ʨʦʟʨʽʟʘʭ 

ɺʦʣʠʥʩʴʢʦʾ ʚʠʩʦʯʠʥʠ [10-14, 46] ʽ ʩʣʫʛʫʚʘʪʠʤʫʪʴ  

ʜʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʧʨʦʩʪʝʞʝʥʠʭ ʪʘʤ ʟʘʢʦʥʦʤʽʨ-

ʥʦʩʪʝʡ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. 

ʄʘʢʨʦʤʦʨʬʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʣʝʩʦʚʦ-

ˇʨʫʥʪʦʚʦʾ ʬʦʨʤʘʮʽʾ. 

ɻʦʣʦʮʝʥʦʚʠʡ (hl) ʢʣʽʤʘʪʦʣʽʪ ī ʯʦʨʥʦʟʝʤ ʪʠ-

ʧʦʚʠʡ ʟʤʠʪʠʡ ī 0,0-0,6 ʤ. ɺʢʣʶʯʘʻ ʛʝʥʝʪʠʯʥʽ 

ʛʦʨʠʟʦʥʪʠ ʅ ʽ HPk. 

ʅ ï 0,0-0,3 ʤ. ʊʝʤʥʦ-ʩʽʨʠʡ (N 4/0), ʢʨʫʧʥʦ-

ʧʠʣʫʚʘʪʦ-ʣʝʛʢʦʩʫʛʣʠʥʢʦʚʠʡ, ʩʣʘʙʦʫʱʽʣʴʥʝʥʠʡ, ʽʟ 

ʟʝʨʥʠʩʪʦ-ʜʨʽʙʥʦʛʨʫʜʢʫʚʘʪʦʶ ʩʪʨʫʢʪʫʨʦʶ.  

ʅʈk ï 0,3-0,6 ʤ. ʇʘʣʝʚʦ-ʙʫʨʫʚʘʪʦ-ʩʽʨʠʡ 

(10YR 6/2), ʢʨʫʧʥʦʧʠʣʫʚʘʪʦ-ʩʝʨʝʜʥʴʦʩʫʛʣʠʥ-

ʢʦʚʠʡ, ʩʣʘʙʦʫʱʽʣʴʥʝʥʠʡ, ʽʟ ʛʨʫʜʢʫʚʘʪʦʶ ʩʪʨʫʢ-

ʪʫʨʦʶ, ʙʦʨʦʰʥʠʩʪʠʤʠ ʢʘʨʙʦʥʘʪʘʤʠ ʽ ʯʠʩʣʝʥʥʠ-

ʤʠ ʙʽʦʪʫʨʙʘʮʽʷʤʠ. ʅʠʞʥʷ ʤʝʞʘ ʥʝʯʽʪʢʘ.  

ʋ ˇʨʫʥʪʽ ʚʠʩʦʢʠʤ ʻ ʚʤʽʩʪ ʬʨʘʢʮʽʾ ʢʨʫʧʥʦʛʦ 

ʧʠʣʫ (57,5-59,3%) ʽ ʚʽʜʥʦʩʥʦ ʟʥʘʯʥʠʡ ī ʤʫʣʫ 

(18,0-19,9%). ʋ ʛʦʨʠʟʦʥʪʽ ʅʈk ʟôʷʚʣʷʻʪʴʩʷ ʜʨʽʙ-

ʥʠʡ ʧʽʩʦʢ (11,5%).  

ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʠʡ (pc) ʢʣʽʤʘʪʦʣʽʪ ï 0,6-1,2ʤ 

(ʨʠʩ. 2ɸ). ʃʝʩ ʪʠʧʦʚʠʡ, ʧʘʣʝʚʠʡ (10YR 8/1), ʧʠ-

ʣʫʚʘʪʦ-ʩʝʨʝʜʥʴʦʩʫʛʣʠʥʢʦʚʠʡ, ʩʝʨʝʜʥʴʦʫʱʽʣʴʥʝ-

ʥʠʡ, ʤʘʢʨʦʧʦʨʠʩʪʠʡ, ʢʘʨʙʦʥʘʪʥʠʡ (ʙʦʨʦʰʥʦ, 

ʧʩʝʚʜʦʤʽʮʝʣʽʡ, ʙʽʣʦʟʽʨʢʘ, ʥʝʚʝʣʠʢʽ ʜʫʪʠʢʠ (ʜʦ 2 

ʩʤ ʫ ʜʽʘʤʝʪʨʽ). ʇʨʠʩʫʪʥʽ ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʤʘʥʛʘʥʫ 

(ʥʝʛʫʩʪʘ, ʜʨʽʙʥʘ ʰʪʨʠʭʦʚʢʘ) ʽ ʟʘʣʽʟʘ (ʧʦʦʜʠʥʦʢʽ  

ʤʽʢʨʦʦʨʪʰʪʝʡʥʠ). ɼʫʞʝ ʙʘʛʘʪʦ ʛʦʣʦʮʝʥʦʚʠʭ ʙʽʦ-

ʪʫʨʙʘʮʽʡ. ʅʠʞʥʷ ʤʝʞʘ ʩʣʘʙʦʭʚʠʣʷʩʪʘ, ʧʝʨʝʭʽʜ ʜʦ 

ʥʠʟʫ ʷʩʥʠʡ. ʋ ʛʦʨʠʟʦʥʪʽ ʜʝʱʦ ʟʨʦʩʪʘʻ ʚʤʽʩʪ ʤʫʣʫ 

(20,7%) ʽ ʜʨʽʙʥʦʛʦ ʧʽʩʢʫ (26,1%), ʟʥʠʞʫʻʪʴʩʷ 

ʚʤʽʩʪ ʢʨʫʧʥʦʛʦ ʧʠʣʫ (45,5%). ɺʤʽʩʪ ʢʘʨʙʦʥʘʪʽʚ ʻ 

ʤʘʢʩʠʤʘʣʴʥʠʤ (18,8%) ʙʽʣʷ ʚʝʨʭʥʴʦʾ ʤʝʞʽ ʰʘʨʫ 

(ʜʦ ʥʠʟʫ ʾʭʥʽʡ ʚʤʽʩʪ  ʜʝʱʦ ʟʥʠʞʫʻʪʴʩʷ ī13,3%). 

ɺʥʠʟ ʟʘ ʩʭʠʣʦʤ (ʨʦʟʯʠʩʪʢʘ ˉ4) ʫ ʚʝʨʭʥʽʡ 

ʯʘʩʪʠʥʽ ʧʨʠʯʦʨʥʦʤʦʨʩʴʢʦʛʦ ʢʣʽʤʘʪʦʣʽʪʫ ʩʧʦʩʪʝ-

ʨʽʛʘʻʪʴʩʷ ʛʦʨʠʟʦʥʪ ʦʛʣʝʻʥʥʷ ʧʦʪʫʞʥʽʩʪʶ 0,5 ʤ. 

ɺʽʨʦʛʽʜʥʦ, ʚʽʥ ʻ ʢʦʨʝʣʷʥʪʦʤ ʢʨʘʩʠʣʽʚʩʴʢʦʛʦ ʧʽʜ-

ʛʦʨʠʟʦʥʪʫ ʩʭʝʤʠ ɸ. ɹʦʛʫʮʴʢʦʛʦ [5, 45]. 

ɼʦʬʽʥʽʚʩʴʢʠʡ ʢʣʽʤʘʪʦʣʽʪ (df) ï ʧʘʣʝʚʦ-ʙʫʨʠʡ 

ʢʘʨʙʦʥʘʪʥʠʡ ˇʨʫʥʪ ï 1,2-1,5 ʤ (ʈʠʩ. 2ɸ). ʇʘʣʝ-

ʚʦ-ʙʫʨʠʡ ʽʟ ʯʝʨʚʦʥʫʚʘʪʠʤ ʚʽʜʪʽʥʢʦʤ (5YR 7/4) ʫ 

ʛʦʨ. Hpk(gl) ʪʘ ʽʟ ʩʠʟʫʚʘʪʠʤ ʚʽʜʪʽʥʢʦʤ (10YR 7/1) 

ʫ ʛʦʨ. ʅʈGLk, ʢʨʫʧʥʦʧʠʣʫʚʘʪʦ- ʩʝʨʝʜʥʴʦʩʫʛʣʠʥ-

ʢʦʚʠʡ, ʩʝʨʝʜʥʴʦʫʱʽʣʴʥʝʥʠʡ. ʋ ˇʨʫʥʪʽ ʙʘʛʘʪʦ ʢʘʨ-

ʙʦʥʘʪʽʚ (10,4-12,9%) ʫ ʚʠʛʣʷʜʽ ʙʦʨʦʰʥʘ ʽ ʧʩʝʚ-

ʜʦʤʽʮʝʣʽʶ. ʋ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ˇʨʫʥʪʫ ʧʨʠʩʫʪʥʽ 

ʢʨʫʧʥʽ ʧʣʷʤʠ ʦʛʣʝʻʥʥʷ ʽʟ ʧʣʽʚʢʘʤʠ ʦʟʘʣʽʟʥʝʥʥʷ. 



ʉʝʨʽʷ çɻʝʦʣʦʛʽʷ. ɻʝʦʛʨʘʬʽʷ. ɽʢʦʣʦʛʽʷè, ʚʠʧʫʩʢ 53   

- ну - 

ʅʠʞʥʷ ʤʝʞʘ ʩʣʘʙʦʭʚʠʣʷʩʪʘ. ɼʦ ʥʠʟʫ ˇʨʫʥʪʫ ʟʨʦ-

ʩʪʘʻ ʚʤʽʩʪ ʤʫʣʫ (ʚʽʜ 25,2% ʜʦ 33,4%) ʽ ʢʨʫʧʥʦʛʦ 

ʧʠʣʫ (ʚʽʜ 53,7% ʜʦ 58,4%). ʌʨʘʢʮʽʷ ʜʨʽʙʥʦʛʦ ʧʽʩ-

ʢʫ ʤʘʡʞʝ ʟʥʠʢʘʻ.  

 

 
ʈʠʩ. 2. ʈʦʟʨʽʟ ʉʤʠʢʽʚ: A ï ʚʽʜʢʣʘʜʠ ʧʣʝʥʽʛʣʷʮʽʘʣʫ ʫ ʨʦʟʯʠʩʪʮʽ ˉ1; ɺ ï ʢʘʡʜʘʮʴʢʦ-ʧʨʠʣʫʮʴʢʘ ˇʨʫʥʪʦʚʘ 

ʩʚʽʪʘ ʫ ʨʦʟʯʠʩʪʮʽ ˉ3: 1 ï ʜʨʽʙʥʽ ʧʝʨʚʠʥʥʦ-ˇʨʫʥʪʦʚʽ ʞʠʣʠ ʪʷʩʤʠʥʩʴʢʦʛʦ ʢʨʽʦʝʪʘʧʫ; 2 ï ʚʠʛʥʫʪʽ  

ʩʦʣʽʬʣʶʢʮʽʻʶ ʧʝʨʚʠʥʥʦ-ˇʨʫʥʪʦʚʽ ʞʠʣʠ ʢʨʽʦʝʪʘʧʫ pl2; 3 īʜʨʽʙʥʽ ʧʝʨʚʠʥʥʦ-ˇʨʫʥʪʦʚʽ ʞʠʣʠ ʫʜʘʡʩʴʢʦʛʦ 

ʢʨʽʦʝʪʘʧʫ; 4 ï ʧʩʝʚʜʦʤʦʨʬʦʟʘ ʟʘ ʧʦʚʪʦʨʥʦ-ʞʘʣʴʥʠʤ ʣʴʦʜʦʤ ʫʜʘʡʩʴʢʦʛʦ ʢʨʽʦʝʪʘʧʫ; ʉ ï ʢʘʡʜʘʮʴʢʦ-

ʧʨʠʣʫʮʴʢʘ ˇʨʫʥʪʦʚʘ ʩʚʽʪʘ ʫ ʨʦʟʯʠʩʪʮʽ ˉ1; D ï ʥʠʞʥʷ ʯʘʩʪʠʥʘ ʢʘʡʜʘʮʴʢʠʭ ʧʝʜʦʩʝʜʠʤʝʥʪʽʚ ʪʘ ʘʣʶʚʽʘ-

ʣʴʥʽ ʚʽʜʢʣʘʜʠ ʫ ʨʦʟʯʠʩʪʮʽ ˉ2; E ï hʣʽʨʦʚʘ ʧʦʩʪʢʨʽʦʛʝʥʥʘ ʪʝʢʩʪʫʨʘ, ʡʤʦʚʽʨʥʦ, ʫʜʘʡʩʴʢʦʛʦ ʢʨʽʦʝʪʘʧʫ 

 

ɹʫʟʴʢʠʡ ʢʣʽʤʘʪʦʣʽʪ (bg). ɺʢʣʶʯʘʻ ʜʚʘ ʩʫʙʢ-

ʣʽʤʘʪʦʣʽʪʠ: ʚʝʨʭʥʽʡ ï ʣʝʩʦʚʠʡ, ʽ ʥʠʞʥʽʡ ï ʩʦʣʽ-

ʬʣʶʢʮʽʡʥʠʡ (ʈʠʩ. 2ɸ). 

ʃʝʩʦʚʠʡ ʩʫʙʢʣʽʤʘʪʦʣʽʪ (bg2) ï 1,5-2,3 ʤ (ʘʙʦ 

2,1-2,5 ʤ). ʉʽʨʫʚʘʪʦ-ʧʘʣʝʚʠʡ (7.5YR 8/1), ʢʨʫʧ-

ʥʦʧʠʣʫʚʘʪʦ-ʣʝʛʢʦʩʫʛʣʠʥʢʦʚʠʡ, ʩʝʨʝʜʥʴʦʫʱʽʣʴʥʝ-

ʥʠʡ. ʂʘʨʙʦʥʘʪʠ (8,9%) ʧʨʝʜʩʪʘʚʣʝʥʽ ʙʦʨʦʰʥʦʤ, 

ʧʩʝʚʜʦʤʽʮʝʣʽʻʤ, ʜʫʪʠʢʘʤʠ (ʜʦ 5 ʩʤ ʫ ʜʽʘʤʝʪʨʽ). 

ɹʽʣʷ ʧʦʢʨʽʚʣʽ ʻ ʧʦʦʜʠʥʦʢʽ ʧʣʷʤʠ ʦʛʣʝʻʥʥʷ, ʚʦʭ-

ʨʠʩʪʽ ʧʣʷʤʠ ʦʟʘʣʽʟʥʝʥʥʷ ʽ ʤʽʢʨʦʦʨʪʰʪʝʡʥʠ. ʅʠ-

ʞʥʷ ʤʝʞʘ ʭʚʠʣʷʩʪʘ, ʧʝʨʝʭʽʜ ʜʦ ʥʠʟʫ ʷʩʥʠʡ.  

ɻʦʨʠʟʦʥʪ ʩʦʣʽʬʣʶʢʮʽʾ (bg1) ï 2,3-2,6 (ʜʦ 2,7) 

ʤ. ʇʝʨʝʰʘʨʫʚʘʥʥʷ ʩʠʟʫʚʘʪʦ-ʧʘʣʝʚʦʛʦ (7.5YR 8/2) 

ʣʝʩʦʚʦʛʦ ʽ ʩʚʽʪʣʦ-ʙʫʨʦʛʦ (10YR 7/4) ˇʨʫʥʪʦʚʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʢʨʫʧʥʦʧʠʣʫʚʘʪʦ-ʩʝʨʝʜʥʴʦʩʫʛʣʠʥʢʦʚʦ-

ʛʦ, ʩʣʘʙʦʫʱʽʣʴʥʝʥʦʛʦ, ʽʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʢʘʨʙʦ-

ʥʘʪʽʚ (10,3%) ʫ ʚʠʛʣʷʜʽ ʪʨʫʙʦʯʦʢ, ʙʦʨʦʰʥʘ, ʧʦʦ-

ʜʠʥʦʢʠʭ ʜʫʪʠʢʽʚ (ʜʦ 4 ʩʤ ʫ ʜʽʘʤʝʪʨʽ). ɯʟ ʩʝʨʝʜʠʥʠ 

ʪʘ ʢʨʽʚʣʽ ʛʦʨʠʟʦʥʪʫ ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʪʨʽʱʠʥʠ ʫʩʠ-

ʭʘʥʥʷ (ʜʦ 0,7 ʤ ʫ ʛʣʠʙʠʥʫ) ʽ ʧʩʝʚʜʦʤʦʨʬʦʟʠ ʢʘʨ-

ʙʦʥʘʪʽʚ ʟʘ ʜʘʚʥʽʤʠ ʢʦʨʝʥʷʤʠ. ʅʠʞʥʷ ʤʝʞʘ ʭʚʠ-

ʣʷʩʪʘ.  

ʂʣʽʤʘʪʦʣʽʪ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ 

ʬʨʘʢʮʽʾ ʢʨʫʧʥʦʛʦ ʧʠʣʫ (53,5-54,3%) ʽ ʧʽʜʚʠʱʝ-

ʥʠʤ ʚʤʽʩʪʦʤ ʤʫʣʫ (18,2-20,3%). ʋ ʧʽʜʛʦʨʠʟʦʥʪʽ 

ʩʦʣʽʬʣʶʢʮʽʾ ʟôʷʚʣʷʻʪʴʩʷ ʜʨʽʙʥʠʡ ʧʽʩʦʢ.  



ɺʽʩʥʠʢ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ̔ ʤʝʥʽ ɺ.ʅ. ʂʘʨʘʟʽʥʘ  

- нф - 

ɺʠʪʘʯʽʚʩʴʢʠʡ ʢʣʽʤʘʪʦʣʽʪï ʧʝʜʦʩʝʜʠʤʝʥʪ ʙʫ-

ʨʦʛʦ ʛʣʝʡʦʚʦʛʦ ˇʨʫʥʪʫ ï 2,6-3,0 ʤ (ʈʠʩ. 2ɸ). ʇʽʜ-

ʨʦʟʜʽʣʷʻʪʴʩʷ ʥʘ ʪʨʠ ʯʘʩʪʠʥʠ. ɺʝʨʭʥʷ ʧʨʝʜʩʪʘʚʣʝ-

ʥʘ ʦʛʣʝʻʥʠʤ, ʩʠʟʫʚʘʪʦ-ʩʽʨʠʤ (N 8/0) ʩʝʨʝʜʥʽʤ ʩʫ-

ʛʣʠʥʢʦʤ, ʩʦʣʽʬʣʶʢʮʽʡʥʦ ʟʤʽʱʝʥʠʤ, ʽʟ ʭʚʠʣʷʩʪʦʶ 

ʤʽʢʨʦʰʘʨʫʚʘʪʽʩʪʶ;  ʚʠʱʝ ʟʘ ʩʭʠʣʦʤ ʟʥʠʢʘʻ. ʉʝ-

ʨʝʜʥʷ ʯʘʩʪʠʥʘ ʷʚʣʷʻ ʩʦʙʦʶ ʩʚʽʪʣʦ-ʙʫʨʠʡ (7.5YR 

7/2) ʤʘʪʝʨʽʘʣ ʽʟ ʣʽʥʟʘʤʠ ʛʫʤʫʩʫ;  ʥʠʞʥʷ ï ʩʠʟʫʚʘ-

ʪʦ-ʩʽʨʠʡ (10YR 5/1), ʽʥʪʝʥʩʠʚʥʦ ʛʫʤʫʩʦʚʘʥʠʡ 

ʩʫʛʣʠʥʦʢ. ʋ ʮʽʣʦʤʫ ʢʣʽʤʘʪʦʣʽʪ ʢʨʫʧʥʦʧʠʣʫʚʘʪʦ-

ʩʝʨʝʜʥʴʦʩʫʛʣʠʥʢʦʚʠʡ, ʜʫʞʝ ʱʽʣʴʥʠʡ, ʽʟ ʜʝʱʦ 

ʤʝʥʰʦʶ ʢʽʣʴʢʽʩʪʶ ʢʘʨʙʦʥʘʪʽʚ (4,4%), ʥʽʞ ʫ ʧʦʢ-

ʨʠʚʥʦʤʫ ʢʣʽʤʘʪʦʣʽʪʽ, ʫ ʚʠʛʣʷʜʽ ʧʩʝʚʜʦʤʦʨʬʦʟ ʟʘ 

ʜʘʚʥʽʤʠ ʢʦʨʝʥʷʤʠ, ʪʦʯʦʢ, ʙʦʨʦʰʥʘ ʽ ʧʦʦʜʠʥʦʢʠʭ 

ʜʫʪʠʢʽʚ (ʜʦ 4 ʩʤ ʫ ʜʽʘʤʝʪʨʽ).  ʅʠʞʥʷ ʤʝʞʘ ʨʽʚʥʘ, 

ʧʝʨʝʭʽʜ ʜʦ ʥʠʟʫ ʨʽʟʢʠʡ. ʋ ʛʦʨʠʟʦʥʪʽ ʟʨʦʩʪʘʻ ʚʤʽʩʪ 

ʢʨʫʧʥʦʛʦ ʧʠʣʫ (71,5%) ʽ ʤʫʣʫ (21,8%). ɼʨʽʙʥʠʡ 

ʧʽʩʦʢ ʤʘʡʞʝ ʟʥʠʢʘʻ. 

ʋʜʘʡʩʴʢʠʡ ʢʣʽʤʘʪʦʣʽʪ (ud). ɺʢʣʶʯʘʻ ʜʚʘ ʩʫ-

ʙʢʣʽʤʘʪʦʣʽʪʠ: ʚʝʨʭʥʽʡ ï ʣʝʩʦʚʠʡ, ʽ ʥʠʞʥʽʡ ï ʩʦ-

ʣʽʬʣʶʢʮʽʡʥʠʡ (ʈʠʩ. 2ɺ, 2ʉ). 

ʃʝʩʦʚʠʡ ʩʫʙʢʣʽʤʘʪʦʣʽʪ (ud2) ï 3,0-3,5 ʤ. 

ʉʚʽʪʣʦ-ʙʫʨʠʡ (10YR 8/3), ʢʨʫʧʥʦʧʠʣʫʚʘʪʦ-

ʣʝʛʢʦʩʫʛʣʠʥʢʦʚʠʡ, ʱʽʣʴʥʠʡ, ʽʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ 

ʢʘʨʙʦʥʘʪʽʚ (8,3%): ʧʩʝʚʜʦʤʦʨʬʦʟʠ ʟʘ ʜʘʚʥʽʤʠ 

ʢʦʨʝʥʷʤʠ, ʙʽʣʦʟʽʨʢʘ, ʪʨʫʙʦʯʢʠ ʽ ʟʮʝʤʝʥʪʦʚʘʥʽ 

ʦʩʝʨʝʜʢʠ. ʋ ʛʦʨʠʟʦʥʪʽ ʙʘʛʘʪʦ ʥʦʚʦʫʪʚʦʨʝʥʴ ʤʘʥ-

ʛʘʥʫ (ʧʨʠʤʘʟʢʠ, ʧʣʷʤʠ), ʤʝʥʰʝ ī ʟʘʣʽʟʘ (ʤʽʢʨʦʦ-

ʨʪʰʪʝʡʥʠ ʽ ʧʫʥʢʪʘʮʽʷ). ʅʠʞʥʷ ʤʝʞʘ ʭʚʠʣʷʩʪʘ, 

ʩʦʣʽʬʣʶʢʮʽʡʥʘ. 

ɻʦʨʠʟʦʥʪ ʩʦʣʽʬʣʶʢʮʽʾ (ud1) ï 3,5-3,8 ʤ. 

ʄʽʢʨʦʰʘʨʫʚʘʪʠʡ ʩʚʽʪʣʦ-ʙʫʨʠʡ (7.5YR 7/2) ʣʝʩʦ-

ʚʠʡ ʤʘʪʝʨʽʘʣ ʽ ʙʫʨʠʡ (7.5YR 7/1) ˇʨʫʥʪʦʚʠʡ, ʷʢʠʡ 

ʫ ʥʘʧʨʷʤʢʫ ʧʘʜʽʥʥʷ ʩʭʠʣʫ ʧʝʨʝʭʦʜʠʪʴ ʫ ʷʩʢʨʘʚʦ 

ʚʠʨʘʞʝʥʽ ʩʦʣʽʬʣʶʢʮʽʡʥʽ ʷʟʠʢʠ. ʉʢʣʘʜʝʥʠʡ ʧʠʣʫ-

ʚʘʪʦ-ʩʫʧʽʱʘʥʠʤ ʤʘʪʝʨʽʘʣʦʤ, ʽʟ ʥʝʤʽʮʥʦʶ ʧʣʠʪʯʘ-

ʩʪʦʶ ʦʢʨʝʤʽʩʪʶ. ɺʤʽʩʪ ʢʘʨʙʦʥʘʪʽʚ ʟʥʠʞʫʻʪʴʩʷ 

(4,3%). ʂʘʨʙʦʥʘʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʩʝʚʜʦʤʦʨʬʦʟʘ-

ʤʠ ʟʘ ʜʘʚʥʽʤʠ ʢʦʨʝʥʷʤʠ, ʙʽʣʦʟʽʨʢʘʤʠ, ʪʨʫʙʦʯʢʘ-

ʤʠ ʽ ʟʮʝʤʝʥʪʦʚʘʥʠʤʠ ʦʩʝʨʝʜʢʘʤʠ. ʇʨʘʢʪʠʯʥʦ 

ʟʥʠʢʘʶʪʴ ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʤʘʥʛʘʥʫ, ʥʘʪʦʤʽʩʪʴ ʟʥʘ-

ʯʥʦ ʟʨʦʩʪʘʻ ʢʽʣʴʢʽʩʪʴ ʛʽʜʨʦʢʩʠʜʽʚ ʟʘʣʽʟʘ (ʧʨʦʰʘ-

ʨʢʠ, ʣʽʥʟʠ, ʤʽʢʨʦʦʨʪʰʪʝʡʥʠ). ɺʽʜ ʢʨʽʚʣʽ ʰʘʨʫ 

ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʧʩʝʚʜʦʤʦʨʬʦʟʘ ʟʘ ʧʦʚʪʦʨʥʦ-

ʞʠʣʴʥʠʤ ʣʴʦʜʦʤ (ʈʠʩ. 2B), ʘ ʽʟ ʧʽʜʦʰʚʠ ï ʥʝʚʝ-

ʣʠʯʢʽ ʧʝʨʚʠʥʥʦ-ˇʨʫʥʪʦʚʽ ʞʠʣʠ.  ʅʠʞʥʷ ʤʝʞʘ ʨʽ-

ʚʥʘ, ʝʨʦʟʽʡʥʘ. 

ɼʦ ʥʠʟʫ ʫ ʢʣʽʤʘʪʦʣʽʪʽ ʟʤʝʥʰʫʻʪʴʩʷ ʚʤʽʩʪ 

ʬʨʘʢʮʽʾ ʢʨʫʧʥʦʛʦ ʧʠʣʫ (ʚʽʜ 57,2% ʜʦ 43,6%) ʽ 

ʤʫʣʫ (ʚʽʜ 18,4% ʜʦ 2,1%). ʆʢʨʽʤ ʮʴʦʛʦ, ʫ ʧʽʜʛʦ-

ʨʠʟʦʥʪʽ ʩʦʣʽʬʣʶʢʮʽʾ ʟôʷʚʣʷʻʪʴʩʷ ʧʽʱʘʥʘ ʬʨʘʢʮʽʷ 

(30,6%). 

ʇʨʠʣʫʮʴʢʠʡ ʢʣʽʤʘʪʦʣʽʪ (pl) ï 3,8-4,6 ʤ. 

ʇʨʝʜʩʪʘʚʣʝʥʠʡ ʯʦʨʥʦʟʝʤʦʧʦʜʽʙʥʠʤ ˇʨʫʥʪʦʤ, 

ʷʢʠʡ, ʚʠʭʦʜʷʯʠ ʽʟ ʤʦʨʬʦʛʝʥʝʪʠʯʥʠʭ ʦʟʥʘʢ, ʥʘʡ-

ʚʽʨʦʛʽʜʥʽʰʝ ʫʪʚʦʨʠʚʩʷ ʫʧʨʦʜʦʚʞ ʪʨʴʦʭ ʩʪʘʜʽʡ 

ʧʝʜʦʛʝʥʝʟʫ, ʫʤʦʚʥʦ ʚʠʟʥʘʯʝʥʠʭ ʷʢ ʩʪʘʜʽʾ ñplaò,  

ñplbò, ñplcò. 
ɼʝʨʥʦʚʦ-ʢʘʨʙʦʥʘʪʥʠʡ ˇʨʫʥʪ (plc) ï 3,8-4,05 

ʤ (ʈʠʩ. 2ʉ). ʇʨʝʜʩʪʘʚʣʝʥʠʡ ʚ ʦʩʥʦʚʥʦʤʫ ʧʝʜʦʩʝ-

ʜʠʤʝʥʪʦʤ, ʦʜʥʘʢ ʧʦʜʝʢʫʜʠ  ʧʝʨʝʭʦʜʠʪʴ ʫ ˇʨʫʥʪ, 

ʧʨʦʬʽʣʴ ʷʢʦʛʦ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʥʘ ʛʝʥʝʪʠʯʥʽ 

ʛʦʨʠʟʦʥʪʠ: Hk(gl) ʽ HPk. 

Hk(gl) ï 3,8-3,9 ʤ. ʂʦʨʠʯʥʶʚʘʪʦ-ʙʫʨʠʡ 

(10YR 6/1), ʧʽʱʘʥʦ-ʣʝʛʢʦʩʫʛʣʠʥʢʦʚʠʡ, ʜʫʞʝ 

ʱʽʣʴʥʠʡ, ʦʛʣʝʻʥʠʡ, ʽʟ ʥʝʤʽʮʥʦʶ ʧʣʠʪʯʘʩʪʦʶ 

(ʢʨʽʦʛʝʥʥʦʶ) ʦʢʨʝʤʽʩʪʶ ʽ ʧʣʽʢʘʪʠʚʥʠʤʠ ʩʦʣʽ-

ʬʣʶʢʮʽʡʥʠʤʠ ʜʝʬʦʨʤʘʮʽʷʤʠ. ɺʤʽʩʪ ʢʘʨʙʦʥʘʪʽʚ 

ʢʘʣʴʮʽʶ ʟʥʠʞʫʻʪʴʩʷ ʜʦ 2,6%. ʋ ʛʦʨʠʟʦʥʪʽ ʙʘʛʘʪʦ 

ʥʦʚʦʫʪʚʦʨʝʥʴ ʤʘʥʛʘʥʫ (ʪʦʯʢʠ, ʰʪʨʠʭʦʚʢʘ) ʽ ʟʘʣʽ-

ʟʘ (ʤʽʢʨʦʦʨʪʰʪʝʡʥʠ, ʧʫʥʢʪʘʮʽʷ). ɿʫʩʪʨʽʯʘʶʪʴʩʷ 

ʧʦʦʜʠʥʦʢʽ ʯʝʨʚʦʪʦʯʠʥʠ. ʇʝʨʝʭʽʜ ʜʦ ʥʠʟʫ ʧʦʩʪʫ-

ʧʦʚʠʡ.  

HPk ï 3,9-4,05 ʤ. ʉʚʽʪʣʦ-ʙʫʨʠʡ (7.5YR 7/1), 

ʢʨʫʧʥʦʧʠʣʫʚʘʪʦ-ʣʝʛʢʦʩʫʛʣʠʥʢʦʚʠʡ, ʱʽʣʴʥʠʡ, ʽʟ 

ʥʝʧʦʚʥʦʩʽʪʯʘʩʪʦʶ ʧʦʩʪʢʨʽʦʛʝʥʥʦʶ ʪʝʢʩʪʫʨʦʶ 

(2ʭ3 ʩʤ), ʧʽʜʢʨʝʩʣʝʥʦʶ ʢʘʨʙʦʥʘʪʘʤʠ ʢʘʣʴʮʽʶ. ʋ 

ʛʦʨʠʟʦʥʪʽ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʤʽʩʪ ʢʘʨʙʦʥʘʪʽʚ (5,2%), 

ʥʘʪʦʤʽʩʪʴ ʟʘʣʽʟʦ-ʤʘʥʛʘʥʦʚʽ ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʤʘʡʞʝ 

ʟʥʠʢʘʶʪʴ. ʅʠʞʥʷ ʤʝʞʘ ʨʽʚʥʘ, ʧʝʨʝʭʽʜ ʜʦ ʥʠʟʫ 

ʷʩʥʠʡ. 

ʋ ˇʨʫʥʪʽ ʟʨʦʩʪʘʻ ʚʤʽʩʪ ʬʨʘʢʮʽʾ ʩʝʨʝʜʥʴʦʛʦ 

ʧʠʣʫ (21,8-24,6%) ʽ ʤʫʣʫ (ʚʽʜ 11% ʫ ʛʦʨ. Hk(gl) 

ʜʦ 18,1% ʫ ʛʦʨ. HPk). ʋ ʛʦʨʠʟʦʥʪʽ Hk(gl) ʚʠʩʦʢʠʤ 

ʻ ʚʤʽʩʪ ʧʽʩʢʫ (43%), ʪʦʜʽ ʷʢ ʫ ʛʦʨ. HPk ʧʽʩʦʢ 

ʤʘʡʞʝ ʟʥʠʢʘʻ.  

ɯʥʽʮʽʘʣʴʥʠʡ ʜʝʨʥʦʚʦ-ʙʫʨʠʡ ˇʨʫʥʪ (plb) ï 4,05-

4,2 ʤ (ʈʠʩ. 2ɺ; 2ʉ). ʊʝʤʥʦ-ʙʫʨʠʡ (7.5YR 5/1), 

ʧʽʱʘʥʦ-ʣʝʛʢʦʩʫʛʣʠʥʢʦʚʠʡ, ʩʝʨʝʜʥʴʦʫʱʽʣʴʥʝʥʠʡ, 

ʽʟ ʥʝʤʽʮʥʦʶ ʧʣʠʪʯʘʩʪʦ-ʛʦʨʽʭʫʚʘʪʦʶ ʩʪʨʫʢʪʫʨʦʶ. 

ɿʫʩʪʨʽʯʘʶʪʴʩʷ ʧʦʦʜʠʥʦʢʽ ʚʪʦʨʠʥʥʽ ʢʘʨʙʦʥʘʪʠ ʽ 

ʧʘʣʝʚʽ ʧʣʷʤʠ ʥʝʟôʷʩʦʚʘʥʦʛʦ ʛʝʥʝʟʠʩʫ (6-7 ʩʤ ʫ 

ʜʽʘʤʝʪʨʽ).  ʋ ʛʦʨʠʟʦʥʪʽ ʟʨʦʩʪʘʻ ʢʽʣʴʢʽʩʪʴ ʟʘʣʽʟʦ-

ʤʘʥʛʘʥʦʚʠʭ ʥʦʚʦʫʪʚʦʨʝʥʴ. ʅʠʞʥʷ ʤʝʞʘ ʩʣʘʙʦ-

ʭʚʠʣʷʩʪʘ, ʧʝʨʝʭʽʜ ʜʦ ʥʠʟʫ ʧʦʩʪʫʧʦʚʠʡ. ʋ ˇʨʫʥʪʽ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʧʽʩʢʫ (46%), ʫ ʪʦ-

ʤʫ ʯʠʩʣʽ ʩʝʨʝʜʥʴʦʟʝʨʥʠʩʪʦʛʦ (12,8%). ɺʤʽʩʪ ʤʫ-

ʣʫ ʟʥʠʞʫʻʪʴʩʷ (14,6%). 

ʏʦʨʥʦʟʝʤʦʧʦʜʽʙʥʠʡ ˇʨʫʥʪ (pla) ï 4,2-4,6 ʤ 

(ʈʠʩ. 2ɺ; 2ʉ). ̂ʨʫʥʪ ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʦʣʽʬʣʶʢ-

ʮʽʡʥʠʤʠ ʪʝʢʩʪʫʨʘʤʠ ʽ  ʧʝʨʚʠʥʥʦ-ˇʨʫʥʪʦʚʠʤʠ ʞʠ-

ʣʘʤʠ, ʷʢʽ ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʟ ʡʦʛʦ ʧʦʢʨʽʚʣʽ. ʎʝ ʜʘʻ 

ʧ̔ ʜʩʪʘʚʠ ʚʚʘʞʘʪʠ, ʱʦ ʧʽʩʣʷ ˇʨʫʥʪʦʫʪʚʦʨʝʥʥʷ ʤʘ-

ʣʘ ʤʽʩʮʝ ʭʦʣʦʜʥʘ ʩʪʘʜʽʷ, ʫʧʨʦʜʦʚʞ ʷʢʦʾ ʚʽʜʙʫʚʘ-

ʣʠʩʷ ʧʨʦʮʝʩʠ ʢʨʽʦʛʝʥʝʟʫ. ˆʨʫʥʪ ʪʝʤʥʦ-ʩʽʨʠʡ ʽʟ 

ʙʫʨʫʚʘʪʠʤ ʚʽʜʪʽʥʢʦʤ (7.5YR 3/1), ʧʠʣʫʚʘʪʦ-

ʩʫʧʽʱʘʥʠʡ, ʽʟ ʥʝʤʽʮʥʦʶ ʜʨʽʙʥʦʛʨʫʜʢʫʚʘʪʦʶ 

ʩʪʨʫʢʪʫʨʦʶ ʽ ʧʦʦʜʠʥʦʢʠʤʠ ʚʪʦʨʠʥʥʠʤʠ ʢʘʨʙʦʥʘ-

ʪʘʤʠ. ɿʫʩʪʨʽʯʘʶʪʴʩʷ ʙʽʦʪʫʨʙʘʮʽʾ, ʟʘʧʦʚʥʝʥʽ ʩʚʽʪ-

ʣʽʰʠʤ ʤʘʪʝʨʽʘʣʦʤ. ʅʠʞʥʷ ʤʝʞʘ ʷʟʠʢʫʚʘʪʘ, ʩʦʣʽ-

ʬʣʶʢʮʽʡʥʘ. ʋ ˇʨʫʥʪʽ ʟʨʦʩʪʘʻ ʚʤʽʩʪ ʬʨʘʢʮʽʡ ʢʨʫʧ-

ʥʦʛʦ (31,2%) ʽ ʩʝʨʝʜʥʴʦʛʦ (31,6%) ʧʠʣʫ. ɺʤʽʩʪ 

ʤʫʣʫ (7,7%) ʽ ʧʽʩʢʫ (27,1%) ʟʥʠʞʫʻʪʴʩʷ.  

ʂʘʡʜʘʮʴʢʠʡ ʢʣʽʤʘʪʦʣʽʪ (kd) ï 4,6-6,8 ʤ. 



ʉʝʨʽʷ çɻʝʦʣʦʛʽʷ. ɻʝʦʛʨʘʬʽʷ. ɽʢʦʣʦʛʽʷè, ʚʠʧʫʩʢ 53   

- ол - 

ɺʢʣʶʯʘʻ ʜʝʨʥʦʚʦ-ʩʣʘʙʦʧʽʜʟʦʣʠʩʪʠʡ ˇʨʫʥʪ ʽ ʜʚʽ 

ʧʘʯʢʠ ʧʝʜʦʩʝʜʠʤʝʥʪʽʚ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʚʽʜʤʽʥ-

ʥʽ ʫʤʦʚʠ ʧʝʜʦʛʝʥʝʟʫ. 

ɼʝʨʥʦʚʦ-ʩʣʘʙʦʧʽʜʟʦʣʠʩʪʠʡ ˇʨʫʥʪ (kdb2) ï 

4,6-5,2 ʤ (ʨʠʩ. 2ɺ; 2ʉ). ʇʨʦʬʽʣʴ ˇʨʫʥʪʫ ʜʠʬʝʨʝʥ-

ʮʽʡʦʚʘʥʠʡ ʥʘ ʛʝʥʝʪʠʯʥʽ ʛʦʨʠʟʦʥʪʠ ʅɽʽ, ɽɯh, 

Ipgl(e). 

ʅɽʽ ï 4,6-4,75 (4,8) ʤ. ʉʚʽʪʣʦ-ʩʽʨʠʡ (N 7/0), 

ʩʫʧʽʱʘʥʠʡ, ʽʟ ʥʝʤʽʮʥʦʶ ʧʣʠʪʯʘʩʪʦʶ ʦʢʨʝʤʽʩʪʶ, 

ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʟʘʣʽʟʦ-ʤʘʥʛʘʥʦʚʠʭ ʥʦʚʦʫʪʚʦ-

ʨʝʥʴ. ɿʫʩʪʨʽʯʘʶʪʴʩʷ ʧʦʦʜʠʥʦʢʽ ʚʪʦʨʠʥʥʽ ʢʘʨʙʦ-

ʥʘʪʠ ʫ ʚʠʛʣʷʜʽ ʧʩʝʚʜʦʤʦʨʬʦʟ ʟʘ ʜʘʚʥʽʤʠ ʢʦʨʝʥʷ-

ʤʠ ʽ ʪʨʫʙʦʯʦʢ. ʅʠʞʥʷ ʤʝʞʘ ʭʚʠʣʷʩʪʘ, ʧʝʨʝʭʽʜ ʜʦ 

ʥʠʟʫ ʷʩʥʠʡ.  

 

ʈʠʩ. 3. ɻʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʩʢʣʘʜ ʚʽʜʢʣʘʜʽʚ ʨʦʟʨʽʟʫ ʉʤʠʢʽʚ 

 

ɽɯh ï 4,8-5,0 (4,9-5,05) ʤ. ɻʦʨʠʟʦʥʪ ʧʨʝʜʩʪʘ-

ʚʣʝʥʠʡ ʢʨʫʧʥʠʤʠ ʙʽʣʷʩʪʠʤʠ ʧʣʷʤʘʤʠ (N 8/0), 

ʨʦʟʜʽʣʝʥʠʤʠ ʟʮʝʤʝʥʪʦʚʘʥʠʤʠ ʟʘʣʽʟʦʤ ʦʩʝʨʝʜʢʘ-

ʤʠ ʙʫʨʫʚʘʪʦ-ʚʦʭʨʠʩʪʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ (10YR 7/4). 

ʄʘʪʝʨʽʘʣ ʧʽʱʘʥʦ-ʣʝʛʢʦʩʫʛʣʠʥʢʦʚʠʡ ʽʟ ʜʨʽʙʥʦʶ 

ʤʘʥʛʘʥʦʚʦʶ ʰʪʨʠʭʦʚʢʦʶ. ʅʠʞʥʷ ʤʝʞʘ ʟʘʪʽʯʥʘ. 

Ipgl(e) ï 5,0-5,2 ʤ. ʇʦʤʘʨʘʥʯʝʚʦ-ʙʫʨʠʡ ʽʟ ʩʽ-

ʨʫʚʘʪʠʤ ʚʽʜʪʽʥʢʦʤ (10YR 6/2), ʧʽʱʘʥʦ-ʣʝʛʢʦ-

ʩʫʛʣʠʥʢʦʚʠʡ, ʽʟ ʜʨʽʙʥʦʛʦʨʽʭʫʚʘʪʦʶ ʩʪʨʫʢʪʫʨʦʶ ʽ 

ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʚʦʭʨʠʩʪʠʭ ʧʣʷʤ ʦʟʘʣʽʟʥʝʥʥʷ. 

ɿʘ ʛʨʘʥʷʤʠ ʩʪʨʫʢʪʫʨʥʠʭ ʦʢʨʝʤʦʩʪʝʡ ʩʧʦʩʪʝʨʽʛʘ-

ʻʪʴʩʷ ʧʨʠʩʠʧʢʘ SiO2. ʋ ʛʦʨʠʟʦʥʪʽ ʧʨʠʩʫʪʥʷ ʩʽʪʯʘ-

ʩʪʘ ʧʦʩʪʢʨʽʦʛʝʥʥʘ ʪʝʢʩʪʫʨʘ, ʧʽʜʢʨʝʩʣʝʥʘ ʩʧʦʣʫ-

ʢʘʤʠ ʛʫʤʫʩʫ. ɺʽʜ ʢʨʽʚʣʽ ʛʦʨʠʟʦʥʪʫ ʚʽʜʢʨʠʚʘʶʪʴʩʷ 

ʜʨʽʙʥʽ ʧʝʨʚʠʥʥʦ-ˇʨʫʥʪʦʚʽ ʞʠʣʠ. ʅʠʞʥʷ ʤʝʞʘ ʟʘ-

ʪʽʯʥʘ, ʧʝʨʝʭʽʜ ʜʦ ʥʠʟʫ ʷʩʥʠʡ. 

ˆʨʫʥʪ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷʤ ʚʤʽʩʪʫ ʤʫʣʫ 

ʚʽʜ ʛʦʨ. ʅɽ ̔(10%) ʜʦ ɽɯh (15,8%). ɺʠʩʦʢʦʶ ʻ ʧʠ-

ʪʦʤʘ ʯʘʩʪʢʘ ʧʽʩʢʫ (ʚʽʜ 52,5% ʫ ʛʦʨ. ʅɽ ̔ʜʦ 69,3% 

ʫ ʛʦʨ. ɽɯh). ɺʧʝʨʰʝ ʫ ʨʦʟʨʽʟʽ ʟôʷʚʣʷʻʪʴʩʷ ʛʨʫʙʦ-

ʟʝʨʥʠʩʪʠʡ ʧʽʩʦʢ.  

ʇʝʜʦʩʝʜʠʤʝʥʪ ʣʽʩʦʚʦʛʦ ˇʨʫʥʪʫ (kdb1) ï 5,2-

6,2 ʤ (ʨʠʩ. 2ɺ; 2D). ʗʚʣʷʻ ʩʦʙʦʶ ɯRPgl ʛʦʨʠʟʦʥʪ 

ʚʝʨʭʥʴʦʛʦ ʢʘʡʜʘʮʴʢʦʛʦ ˇʨʫʥʪʫ, ʛʦʨʠʟʦʥʪʘʣʴʥʦ- ̔  

ʭʚʠʣʷʩʪʦ-ʰʘʨʫʚʘʪʠʡ, ʦʛʣʝʻʥʠʡ, ʜʫʞʝ ʱʽʣʴʥʠʡ,  ʽʟ 

ʧʨʠʟʤʘʪʠʯʥʦʶ ʩʪʨʫʢʪʫʨʦʶ, ʧʘʣʝʚʦ-ʚʦʭʨʠʩʪʦ-

ʩʚʽʪʣʦ-ʙʫʨʠʡ (10YR 7/4), ʧʽʱʘʥʦ-ʩʝʨʝʜʥʴʦ-

ʩʫʛʣʠʥʢʦʚʠʡ, ʽʟ ʩʽʪʯʘʩʪʦʶ ʧʦʩʪʢʨʽʦʛʝʥʥʦʶ ʪʝʢʩ-

ʪʫʨʦʶ, ʧʽʜʢʨʝʩʣʝʥʦʶ ʩʧʦʣʫʢʘʤʠ ʟʘʣʽʟʘ. ɼʦ ʥʠʟʫ 

ʟôʷʚʣʷʶʪʴʩʷ ʧʨʦʰʘʨʢʠ ʽ ʣʽʥʟʠ ʙʽʣʷʩʪʦʛʦ ʧʽʱʘʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ. ʅʠʞʥʷ ʤʝʞʘ ʩʣʘʙʦʭʚʠʣʷʩʪʘ, ʧʝʨʝʭʽʜ 

ʜʦ ʥʠʟʫ ʨʽʟʢʠʡ. ʋ ʛʦʨʠʟʦʥʪʽ ʟʨʦʩʪʘʻ ʚʤʽʩʪ ʤʫʣʫ 

(19,5%). ʇʠʪʦʤʘ ʯʘʩʪʢʘ ʧʽʩʢʫ ʟʘʣʠʰʘʻʪʴʩʷ ʜʫʞʝ 

ʚʠʩʦʢʦʶ (63%), ʟʦʢʨʝʤʘ, ʩʝʨʝʜʥʴʦʟʝʨʥʠʩʪʦʛʦ 

(19,9%).  

ʇʝʜʦʩʝʜʠʤʝʥʪ ʜʝʨʥʦʚʦʛʦ ˇʨʫʥʪʫ (kda) ï 6,2-

6,8 ʤ. ɻʦʨʠʟʦʥʪʘʣʴʥʦ-ʰʘʨʫʚʘʪʠʡ ʩʫʧʽʩʦʢ, ʩʚʽʪʣʦ-

ʙʫʨʠʡ (10YR 7/1) ʟʚʝʨʭʫ ʽ ʧʘʣʝʚʦ-ʙʫʨʫʚʘʪʦ-ʩʽʨʠʡ 

(10YR 7/3) ʟʥʠʟʫ, ʽʟ ʧʨʦʰʘʨʢʘʤʠ ʩʝʨʝʜʥʴʦʟʝʨʥʠ-



ɺʽʩʥʠʢ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ̔ ʤʝʥʽ ɺ.ʅ. ʂʘʨʘʟʽʥʘ  

- ом - 

ʩʪʦʛʦ ʙʽʣʷʩʪʦʛʦ ʧʽʩʢʫ. ʅʠʞʥʷ ʤʝʞʘ ʭʚʠʣʷʩʪʘ, ʧʝ-

ʨʝʭʽʜ ʜʦ ʥʠʟʫ ʷʩʥʠʡ.  

ɼʥʽʧʨʦʚʩʴʢʠʡ ʢʣʽʤʘʪʦʣʽʪ (dn) ï 6,8-11,2 ʤ. 

ʄʽʩʪʠʪʴ  ʯʦʪʠʨʠ ʧʽʜʛʦʨʠʟʦʥʪʠ (ʨʠʩ. 2D). 

ɺʝʨʭʥʽʡ ʧʽʜʛʦʨʠʟʦʥʪ ï 6,8-8,8 ʤ. ʇʝʨʝʰʘʨʦ-

ʚʘʥʠʡ ʩʚʽʪʣʦ-ʩʽʨʠʡ (10YR 8/2) ʧʽʱʘʥʦ-

ʣʝʛʢʦʩʫʛʣʠʥʢʦʚʠʡ ʽ ʚʦʭʨʠʩʪʠʡ (10YR 7/8), ʩʫʧʽ-

ʱʘʥʠʡ, ʦʟʘʣʽʟʥʝʥʠʡ ʤʘʪʝʨʽʘʣ. ʋ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ 

ʧʽʜʛʦʨʠʟʦʥʪʫ h ʘʨʫʚʘʪʽʩʪʴ ʧʦʨʫʰʝʥʘ ʽʥʚʦʣʶʮʽʡ-

ʥʠʤʠ ʧʨʦʮʝʩʘʤʠ. ʋ ʧʽʜʛʦʨʠʟʦʥʪʽ ʙʘʛʘʪʦ ʧʣʷʤ 

ʦʟʘʣʽʟʥʝʥʥʷ ʪʘ ʦʛʣʝʻʥʥʷ, ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʧʦʦʜʠʥʦ-

ʢʽ ʢʽʣʴʮʷ ʃʽʟʝʛʘʥʛʘ. ʅʠʞʥʷ ʤʝʞʘ ʭʚʠʣʷʩʪʘ, ʧʝʨʝ-

ʭʽʜ ʜʦ ʥʠʟʫ ʷʩʥʠʡ. 

ʇʽʜʛʦʨʠʟʦʥʪ ʽʥʚʦʣʶʮʽʡʥʦ ʜʝʬʦʨʤʦʚʘʥʠʭ ʩʫ-

ʧʽʩʢʽʚ ï 8,8-9,9 ʤ. ʇʣʽʢʘʪʠʚʥʦ ʜʝʬʦʨʤʦʚʘʥʠʡ, ʽʟ 

ʩʠʩʪʝʤʦʶ ʤʽʢʨʦʩʢʠʜʽʚ, ʦʛʣʝʻʥʠʡ, ʧʠʣʫʚʘʪʦ-

ʩʫʧʽʱʘʥʠʡ, ʽʟ ʜʨʽʙʥʠʤʠ ʣʽʥʟʘʤʠ ʙʽʣʷʩʪʦʛʦ ʧʽʩʢʫ. 

ʋ ʧʽʜʛʦʨʠʟʦʥʪʽ ʙʘʛʘʪʦ ʥʦʚʦʫʪʚʦʨʝʥʴ ʟʘʣʽʟʘ ʽ ʤʘʥ-

ʛʘʥʫ, ʷʢʽ ʧʽʜʢʨʝʩʣʶʶʪʴ ʧʣʽʢʘʪʠʚʥʽ ʜʝʬʦʨʤʘʮʽʾ. 

ʅʠʞʥʷ ʤʝʞʘ ʩʣʘʙʦʭʚʠʣʷʩʪʘ. 

ʅʠʞʥʽʡ ʧʽʜʛʦʨʠʟʦʥʪ ï 9,9-10,4 ʤ. ɻʦʨʠʟʦʥ-

ʪʘʣʴʥʦ-ʰʘʨʫʚʘʪʠʡ, ʧʘʣʝʚʦ-ʚʦʭʨʠʩʪʦ-ʩʽʨʠʡ  

(7.5YR 7/1), ʩʫʧʽʱʘʥʠʡ, ʦʛʣʝʻʥʠʡ, ʽʟ ʧʨʦʰʘʨʢʘʤʠ 

ʦʟʘʣʽʟʥʝʥʥʷ ʪʘ ʤʘʥʛʘʥʦʚʦʶ ʰʪʨʠʭʦʚʢʦʶ. ɻʦʨʠ-

ʟʦʥʪ ʤʽʩʪʠʪʴ ʩʣʘʙʢʽ ʩʣʽʜʠ ʧʣʘʩʪʠʯʥʠʭ ʜʝʬʦʨʤʘ-

ʮʽʡ. ʅʠʞʥʷ ʤʝʞʘ ʭʚʠʣʷʩʪʘ, ʧʝʨʝʭʽʜ ʜʦ ʥʠʟʫ  

ʷʩʥʠʡ. 

ʇʽʜʛʦʨʠʟʦʥʪ ʦʛʣʝʻʥʥʷ ï 10,4-11,2 ʤ. ɯʥʪʝʥ-

ʩʠʚʥʦ ʜʝʬʦʨʤʦʚʘʥʠʡ ʽʥʚʦʣʶʮʽʷʤʠ ʩʠʟʫʚʘʪʦ-

ʩʽʨʠʡ (N 7/0), ʦʛʣʝʻʥʠʡ, ʣʝʛʢʠʡ ʩʫʛʣʠʥʦʢ, ʽʟ ʢʨʫ-

ʧʥʠʤʠ ʚʦʭʨʠʩʪʠʤʠ ʧʣʷʤʘʤʠ ʽ ʧʨʦʰʘʨʢʘʤʠ ʦʟʘʣʽ-

ʟʥʝʥʥʷ, ʷʢʽ ʧʽʜʢʨʝʩʣʶʶʪʴ ʧʣʽʢʘʪʠʚʥʽ ʜʝʬʦʨʤʘʮʽʾ. 

ʋ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʛʦʨʠʟʦʥʪʫ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʛʫʩʪʘ 

ʤʘʥʛʘʥʦʚʘ ʰʪʨʠʭʦʚʢʘ ʽ ʣʽʥʟʠ ʧʘʣʝʚʦʛʦ ʧʠʣʫʚʘʪʦ-

ʛʦ ʤʘʪʝʨʽʘʣʫ.  

ʈʝʟʫʣʴʪʘʪʠ ʤʽʢʨʦʤʦʨʬʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽ-

ʜʞʝʥʴ. ɺʠʢʦʥʘʥʦ ʤʽʢʨʦʤʦʨʬʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ 

ʫʩʽʭ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʚʝʨʭʥʴʦʛʦ 

ʥʝʦʧʣʝʡʩʪʦʮʝʥʫ (ʪʘʙʣ. 1). 

ɻʦʣʦʮʝʥʦʚʠʡ ʢʣʽʤʘʪʦʣʽʪ. ʏʦʨʥʦʟʝʤ ʪʠʧʦʚʠʡ 

ʟʤʠʪʠʡ. ʋ ʛʦʨ. ʅ ʩʢʣʘʜʝʥʥʷ ʛʫʙʯʘʩʪʝ ʧʫʭʢʝ, ʽʟ 

ʽʟʦʤʝʪʨʠʯʥʠʤʠ ʤʽʢʨʦʘʛʨʝʛʘʪʘʤʠ ɯ-ɯɯɯ ʧʦʨʷʜʢʽʚ. 

ɿʫʩʪʨʽʯʘʻʪʴʩʷ ʙʘʛʘʪʦ ʬʽʪʦʣʽʪʽʚ ʪʘ ʝʢʩʢʨʝʤʝʥʪʽʚ 

ˇʨʫʥʪʦʚʦʾ ʤʽʢʨʦʬʘʫʥʠ. ʇʣʘʟʤʘ ʛʣʠʥʠʩʪʦ-ʛʫʤʫʩʦ-

ʚʘ, ʪʝʤʥʦ-ʙʫʨʘ, ʽʟʦʪʨʦʧʥʘ, ʽʟ ʧʦʦʜʠʥʦʢʠʤʠ ʤʽʢʨʦ-

ʟʦʥʘʤʠ ʟʙʽʜʥʝʥʠʤʠ ʥʘ ʛʣʠʥʠʩʪʠʡ ʤʘʪʝʨʽʘʣ.  

ɻʦʨʠʟʦʥʪ HPk ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʛʫʙʯʘʩʪʠʤ 

ʧʫʭʢʠʤ ʩʢʣʘʜʝʥʥʷʤ ʽʟ ʽʟʦʤʝʪʨʠʯʥʠʤʠ ʤʽʢʨʦʘʛʨʝ-

ʛʘʪʘʤʠ ɯ-ɯɯ ʧʦʨʷʜʢʽʚ, ʨʦʟʜʽʣʝʥʠʤʠ ʩʠʩʪʝʤʦʶ ʢʘ-

ʥʘʣʦʧʦʜʽʙʥʠʭ ʧʦʨ. ʆʨʛʘʥʽʯʥʘ ʨʝʯʦʚʠʥʘ ʧʨʝʜʩʪʘ-

ʚʣʝʥʘ ʙʫʨʠʤ ʤʫʣʣʝʤ, ʷʢʠʡ ʧʦʜʝʢʫʜʠ ʢʦʥʮʝʥʪʨʫ-

ʻʪʴʩʷ ʫ ʟʛʫʩʪʢʘʭ ʽ ʩʪʷʛʥʝʥʥʷʭ. ʇʣʘʟʤʘ ʢʦʨʠʯʥʶ-

ʚʘʪʦ-ʙʫʨʘ, ʢʘʨʙʦʥʘʪʥʦ-ʛʫʤʫʩʦʚʦ-ʛʣʠʥʠʩʪʘ, ʧʝʨʝ-

ʚʘʞʥʦ ʽʟʦʪʨʦʧʥʘ, ʟ ʦʩʝʨʝʜʢʘʤʠ ʚʦʣʦʢʥʠʩʪʦʛʦ, 

ʣʫʩʢʫʚʘʪʦʛʦ ʪʘ ʥʘʚʢʦʣʦʧʦʨʦʚʦʛʦ ʦʧʪʠʯʥʦʛʦ ʦʨʽʻ-

ʥʪʫʚʘʥʥʷ. ɿʫʩʪʨʽʯʘʶʪʴʩʷ ʤʽʢʨʦʟʦʥʠ ʮʝʤʝʥʪʘʮʽʾ 

ʧʣʘʟʤʠ ʢʨʠʧʪʦʢʨʠʩʪʘʣʽʯʥʠʤ ʢʘʣʴʮʠʪʦʤ, ʜʨʽʙʥʽ 

ʢʘʨʙʦʥʘʪʥʽ ʥʦʜʫʣʽ ʽ ʩʪʷʛʥʝʥʥʷ ʤʽʢʨʠʪʫ.  

ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʠʡ ʢʣʽʤʘʪʦʣʽʪ ʭʘʨʘʢʪʝʨʠʟʫ-

ʻʪʴʩʷ ʙʣʦʢʦʚʠʤ ʩʢʣʘʜʝʥʥʷʤ ï ʙʣʦʢʠ ʨʽʟʥʦʾ ʚʝʣʠ-

ʯʠʥʠ ʨʦʟʜʽʣʝʥʽ ʩʠʩʪʝʤʦʶ ʰʠʨʦʢʠʭ ʢʘʥʘʣʦʧʦʜʽʙ-

ʥʠʭ ʧʦʨ (ʨʠʩ. 4ɸ). ʋʟʜʦʚʞ ʜʝʷʢʠʭ ʢʘʥʘʣʦʧʦʜʽʙ-

ʥʠʭ ʧʦʨ ʧʨʠʩʫʪʥʽ ʤʽʢʨʦʟʦʥʠ ʟʙʽʜʥʝʥʽ ʥʘ ʛʣʠʥʫ ʪʘ 

ʢʘʨʙʦʥʘʪʠ, ʱʦ, ʡʤʦʚʽʨʥʦ, ʦʙʫʤʦʚʣʝʥʦ ʜʽʘʛʝʥʝʪʠ-

ʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʚʠʣʫʛʦʚʫʚʘʥʥʷ. ʋ ʧʣʘʟʤʽ ʫ ʥʝ-

ʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ ʧʨʠʩʫʪʥʽʡ ʦʨʛʘʥʽʯʥʠʡ ʧʽʛʤʝʥʪ, 

ʷʢʠʡ ʧʦʜʝʢʫʜʠ ʩʝʛʨʝʛʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʛʫʤʫʩʦʚʠʭ 

ʟʛʫʩʪʢʽʚ ʪʘ ʧʣʘʩʪʽʚʮʽʚ. ʇʣʘʟʤʘ ʩʚʽʪʣʦ-ʙʫʨʘ, ʢʘʨ-

ʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʘ, ʽʟʦʪʨʦʧʥʘ, ʟʽ ʩʣʘʙʢʠʤʠ ʩʣʽʜʘ-

ʤʠ ʚʦʣʦʢʥʠʩʪʦʛʦ ʦʨʽʻʥʪʫʚʘʥʥʷ. ʂʨʠʧʪʦ- ʪʘ ʤʽʢ-

ʨʦʢʨʠʩʪʘʣʽʯʥʠʡ ʢʘʣʴʮʠʪ ʧʨʦʩʦʯʫʻ ʧʣʘʟʤʫ. ɿʫ-

ʩʪʨʽʯʘʶʪʴʩʷ ʢʨʠʩʪʘʣʠ ʣʶʙʣʽʥʽʪʫ. 

ɼʦʬʽʥʽʚʩʴʢʠʡ ʢʣʽʤʘʪʦʣʽʪ. ʇʘʣʝʚʦ-ʙʫʨʠʡ ʢʘʨ-

ʙʦʥʘʪʥʠʡ ˇʨʫʥʪ. ɻʦʨʠʟʦʥʪ Hpk(gl) ʭʘʨʘʢʪʝʨʠʟʫ-

ʻʪʴʩʷ ʯʝʨʛʫʚʘʥʥʷʤ ʤʽʢʨʦʟʦʥ ʧʫʭʢʦʛʦ ʨʦʟʜʽʣʴʥʦ-

ʯʘʩʪʢʦʚʦʛʦ, ʛʫʙʯʘʩʪʦʛʦ ʧʫʭʢʦʛʦ ʪʘ ʙʣʦʢʦʚʦʛʦ 

ʩʢʣʘʜʝʥʥʷ. ɿʫʩʪʨʽʯʘʻʪʴʩʷ ʢʣʘʩʪʝʨʥʽ ʫʛʨʫʧʫʚʘʥʥʷ 

ʽʟʦʤʝʪʨʠʯʥʠʭ ʪʘ ʦʢʨʫʛʣʠʭ ʤʽʢʨʦʘʛʨʝʛʘʪʽʚ ɯ-ɯɯɯ 

ʧʦʨʷʜʢʽʚ (ʨʠʩ. 4ɺ). ˆʨʫʥʪʦʚʠʡ ʤʘʪʝʨʽʘʣ ʧʨʦʩʦʯʝ-

ʥʠʡ ʙʫʨʠʤ ʤʫʣʣʝʤ, ʷʢʠʡ ʫʪʚʦʨʶʻ ʟʛʫʩʪʢʦʚʽ ʬʦʨ-

ʤʠ. ʇʣʘʟʤʘ ʢʦʨʠʯʥʶʚʘʪʦ-ʩʽʨʫʚʘʪʦ-ʙʫʨʘ, ʢʘʨʙʦʥʘ-

ʪʥʦ-ʛʫʤʫʩʦʚʦ-ʛʣʠʥʠʩʪʘ, ʛʦʣʦʚʥʦ ʽʟʦʪʨʦʧʥʘ, ʟʽ 

ʩʣʽʜʘʤʠ ʨʦʟʜʽʣʴʥʦ- ʪʘ ʧʝʨʝʭʨʝʩʥʦ-ʚʦʣʦʢʥʠʩʪʦʛʦ, 

ʣʫʩʢʫʚʘʪʦʛʦ ʽ ʢʽʣʴʮʝʚʦʛʦ ʦʨʽʻʥʪʫʚʘʥʥʷ. ʋʟʜʦʚʞ 

ʜʝʷʢʠʭ ʢʘʥʘʣʦʧʦʜʽʙʥʠʭ ʧʦʨ ʧʨʠʩʫʪʥʽ ʚʫʟʴʢʽ ʩʤʫ-

ʛʠ ʟʙʽʜʥʝʥʽ ʥʘ ʢʘʨʙʦʥʘʪʠ ʽ ʜʠʩʧʝʨʩʥʝ ʟʘʣʽʟʦ. ʇʣʘ-

ʟʤʘ ʥʝʨʽʚʥʦʤʽʨʥʦ ʧʨʦʩʦʯʝʥʘ ʢʨʠʧʪʦ- ̔  ʤʽʢʨʦʢʨʠ-

ʩʪʘʣʽʯʥʠʤ ʢʘʣʴʮʠʪʦʤ, ʦʜʥʘʢ ʙʽʣʴʰʽʩʪʴ ʢʘʨʙʦʥʘ-

ʪʽʚ ʣʦʢʘʣʽʟʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʩʪʷʛʥʝʥʴ ʧʝʨʝʢʨʠʩʪʘ-

ʣʽʟʦʚʘʥʦʛʦ ʢʘʣʴʮʠʪʫ ʥʘʚʢʦʣʦ ʧʦʨ ʘʙʦ ʧʦ ʩʪʽʥʢʘʭ 

ʢʘʥʘʣʦʧʦʜʽʙʥʠʭ ʧʦʨ. 

ɼʣʷ ʛʦʨʠʟʦʥʪʫ ʅʈGLk ʚʣʘʩʪʠʚʝ ʙʣʦʢʦʚʝ 

ʩʢʣʘʜʝʥʥʷ ï ̌ ʨʫʥʪʦʚʘ ʤʘʩʘ ʨʦʟʙʠʪʘ ʪʨʽʱʠʥʘʤʠ 

ʫʩʠʭʘʥʥʷ ʥʘ ʩʠʩʪʝʤʫ ʢʨʫʧʥʠʭ ʙʣʦʢʽʚ ʫ ʤʝʞʘʭ 

ʷʢʠʭ ʚʠʷʚʣʝʥʦ ʟʛʫʩʪʢʦʚʽ ʬʦʨʤʠ ʥʘʢʦʧʠʯʝʥʥʷ ʦʨ-

ʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ (ʛʫʤʫʩʫ ʪʠʧʫ ʤʫʣʣʴ ʪʘ ʤʦʜʝʨ). 

ʇʣʘʟʤʘ ʢʦʨʠʯʥʶʚʘʪʦ-ʩʚʽʪʣʦ-ʙʫʨʘ, ʛʫʤʫʩʦʚʦ-

ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʘ, ʽʟʦʪʨʦʧʥʘ, ʤʽʢʨʦʟʦʥʘʣʴʥʘ 

ʟʘ ʚʤʽʩʪʦʤ ʜʠʩʧʝʨʩʥʦʛʦ ʟʘʣʽʟʘ. ʂʘʣʴʮʠʪ ʧʨʦʩʦ-

ʯʫʻ, ʘ ʧʦʜʝʢʫʜʠ ʮʝʤʝʥʪʫʻ ʧʣʘʟʤʫ. ʋ ʛʦʨʠʟʦʥʪʽ 

ʜʫʞʝ ʙʘʛʘʪʦ ʩʪʷʛʥʝʥʴ ʧʝʨʝʢʨʠʩʪʘʣʽʟʦʚʘʥʦʛʦ ʢʘ-

ʣʴʮʠʪʫ (ʨʠʩ. 4ʉ), ʤʝʥʰʝ ʜʨʽʙʥʠʭ ʩʪʷʛʥʝʥʴ ʤʘʥ-

ʛʘʥʫ ʪʘ ʟʘʣʽʟʘ. 

ɹʫʟʴʢʠʡ ʢʣʽʤʘʪʦʣʽʪ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʫʭʢʠʤ 

ʨʦʟʜʽʣʴʥʦ-ʯʘʩʪʢʦʚʠʤ ʩʢʣʘʜʝʥʥʷʤ ʽʟ ʦʟʥʘʢʘʤʠ 

ʤʽʢʨʦʰʘʨʫʚʘʪʦʩʪʽ. ʃʝʩʦʚʠʡ ʤʘʪʝʨʽʘʣ ʧʨʦʥʠʟʘʥʠʡ 

ʩʠʩʪʝʤʦʶ ʩʫʙʧʘʨʘʣʝʣʴʥʠʭ ʢʘʥʘʣʦʧʦʜʽʙʥʠʭ ʧʦʨ. 

ʇʣʘʟʤʘ ʩʽʨʫʚʘʪʦ-ʩʚʽʪʣʦ-ʙʫʨʘ, ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩ-

ʪʘ, ʽʟʦʪʨʦʧʥʘ, ʟ ʦʟʥʘʢʘʤʠ ʣʫʩʢʫʚʘʪʦʾ, ʢʽʣʴʮʝʚʦʾ ʪʘ 

ʧʝʨʝʭʨʝʩʥʦ-ʚʦʣʦʢʥʠʩʪʦʾ ʬʦʨʤ ʦʧʪʠʯʥʦʾ ʦʨʽʻʥʪʘ-

ʮʽʾ. ʇʣʘʟʤʘ ʨʽʚʥʦʤʽʨʥʦ ʧʨʦʩʦʯʝʥʘ ʢʨʠʧʪʦ- ʪʘ ʤʽ-

ʢʨʦʢʨʠʩʪʘʣʽʯʥʠʤ ʢʘʣʴʮʠʪʦʤ, ʦʜʥʘʢ ʟʫʩʪʨʽʯʘʶʪʴ-



ʉʝʨʽʷ çɻʝʦʣʦʛʽʷ. ɻʝʦʛʨʘʬʽʷ. ɽʢʦʣʦʛʽʷè, ʚʠʧʫʩʢ 53   

- он - 

ʩʷ ʪʘʢʦʞ ʩʪʷʛʥʝʥʥʷ ʢʨʫʧʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʢʘʣʴʮʠ-

ʪʫ ʽ ʥʦʜʫʣʽ ʟ ʜʦʤʽʰʢʦʶ ʛʫʤʫʩʫ ʪʘ ʤʘʥʛʘʥʫ.  

ɺʠʪʘʯʽʚʩʴʢʠʡ ʢʣʽʤʘʪʦʣʽʪ. ʇʝʜʦʩʝʜʠʤʝʥʪ ʙʫ-

ʨʦʛʦ ʛʣʝʡʦʚʦʛʦ ˇʨʫʥʪʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʢʦʤʧʘʢ-

ʪʥʠʤ ʩʢʣʘʜʝʥʥʷ ʤʘʪʝʨʽʘʣʫ, ʫ ʷʢʦʤʫ ʢʨʫʧʥʽ ʙʣʦʢʠ 

ʨʦʟʜʽʣʝʥʽ ʩʠʩʪʝʤʦʶ ʰʠʨʦʢʠʭ ʢʘʥʘʣʦʧʦʜʽʙʥʠʭ 

ʧʦʨ. ˆʨʫʥʪʦʚʠʡ ʤʘʪʝʨʽʘʣ ʚʽʜʥʦʩʥʦ ʛʫʤʫʩʦʚʘʥʠʡ. 

ʆʨʛʘʥʽʯʥʘ ʨʝʯʦʚʠʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʩʧʝʨʛʦʚʘ-

ʥʠʤ ʱʽʣʴʥʦ ʟʚôʷʟʘʥʠʤ ʽʟ ʛʣʠʥʦʶ ʘʤʦʨʬʥʠʤ ʛʫ-

ʤʫʩʦʤ, ʷʢʠʡ ʧʦʜʝʢʫʜʠ ʣʦʢʘʣʽʟʫʻʪʴʩʷ ʫ ʧʣʘʩʪʽʚʯʘ-

ʩʪʠʭ ʪʘ ʟʘʣʽʟʦ-ʛʫʤʫʩʦʚʠʭ ʩʪʷʛʥʝʥʥʷʭ. ʇʣʘʟʤʘ 

ʩʽʨʫʚʘʪʦ-ʙʫʨʘ, ʢʘʨʙʦʥʘʪʥʦ-ʛʫʤʫʩʦʚʦ-ʛʣʠʥʠʩʪʘ, ʟʽ 

ʩʣʽʜʘʤʠ ʦʧʪʠʯʥʦʾ ʘʥʽʟʦʪʨʦʧʽʾ ʫ ʚʠʛʣʷʜʽ ʣʫʩʢʫʚʘ-

ʪʦʛʦ, ʨʽʜʰʝ ʩʽʪʯʘʩʪʦʛʦ ʪʘ ʢʽʣʴʮʝʚʦʛʦ ʦʧʪʠʯʥʦʛʦ 

ʦʨʽʻʥʪʫʚʘʥʥʷ. ʋʟʜʦʚʞ ʢʘʥʘʣʦʧʦʜʽʙʥʠʭ ʧʦʨ ʧʨʠ-

ʩʫʪʥʽ ʤʽʢʨʦʟʦʥʠ ʟʙʽʜʥʝʥʽ ʥʘ ʧʣʘʟʤʫ ʪʘ ʟʦʥʠ ʘʢʫ-

ʤʫʣʷʮʽʾ ʧʣʘʟʤʠ (ʧʝʨʝʚʘʞʥʦ ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩ-

ʪʦʾ). ʂʘʨʙʦʥʘʪʥʽ ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʦ-

ʦʜʠʥʦʢʠʤʠ ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʠʤʠ ʩʪʷʛʥʝʥʥʷʤʠ 

ʥʘʚʢʦʣʦ ʧʦʨ ʪʘ ʥʦʜʫʣʷʤʠ ʫ ʧʣʘʟʤʽ. ɿʥʘʯʥʦ ʯʘʩʪʽ-

ʰʝ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʛʫʤʫʩʦʚʦ-ʟʘʣʽʟʦ-ʤʘʥʛʘʥʦʚʽ ʩʪʷ-

ʛʥʝʥʥʷ (ʨʠʩ. 4D) ʽ ʟʘʣʽʟʠʩʪʽ ʢʦʥʮʝʥʪʨʠ. 

ʋʜʘʡʩʴʢʠʡ ʢʣʽʤʘʪʦʣʽʪ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʫʭ-

ʢʠʤ ʨʦʟʜʽʣʴʥʦ-ʯʘʩʪʢʦʚʠʤ ʩʢʣʘʜʝʥʥʷʤ ʟ ʝʣʝʤʝʥ-

ʪʘʤʠ ʰʘʨʫʚʘʪʦʧʦʜʽʙʥʦʾ ʪʝʢʩʪʫʨʠ, ʦʜʠʥʠʯʥʠʤʠ 

ʢʣʘʩʪʝʨʥʠʤʠ ʫʛʨʫʧʫʚʘʥʥʷʤʠ ʦʦʾʜʽʚ ʪʘ ʙʽʦʛʝʥʥʠʭ 

ʤʽʢʨʦʘʛʨʝʛʘʪʽʚ. ʆʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʚʽʜʥʦʩʥʦ 

ʙʘʛʘʪʦ ʫ ʚʠʛʣʷʜʽ ʟʛʫʩʪʢʽʚ ʘʤʦʨʬʥʦʛʦ ʤʫʣʝʚʦʛʦ 

ʛʫʤʫʩʫ ʫ ʢʦʤʧʣʝʢʩʽ ʽʟ ʛʫʤʫʩʦʤ ʪʠʧʫ ʤʦʜʝʨ (ʨʠʩ 

4ɽ). ʇʣʘʟʤʘ ʙʫʨʫʚʘʪʦ-ʩʽʨʘ, ʛʫʤʫʩʦʚʦ-ʛʣʠʥʠʩʪʦ-

ʢʘʨʙʦʥʘʪʥʘ, ʽʟʦʪʨʦʧʥʘ. ʂʨʠʧʪʦ- ʪʘ ʤʽʢʨʦʢʨʠʩʪʘ-

ʣʽʯʥʠʡ ʢʘʣʴʮʠʪ ʧʨʦʩʦʯʫʻ ʧʣʘʟʤʫ, ʧʦʜʝʢʫʜʠ ʮʝʤʝ-

ʥʪʫʶʯʠ ʾʾ. ʋ ʛʦʨʠʟʦʥʪʽ ʙʘʛʘʪʦ ʜʨʽʙʥʠʭ ʢʘʨʙʦʥʘʪ-

ʥʠʭ ʥʦʜʫʣʽʚ, ʨʽʜʰʝ ʥʘʚʢʦʣʦʧʦʨʦʚʠʭ ʩʪʷʛʥʝʥʴ ʢʘ-

ʣʴʮʠʪʫ ʽʟ ʜʦʤʽʰʢʦʶ ʛʫʤʫʩʫ ʪʘ ʛʣʠʥʠ. ʄʘʥʛʘʥʦʚʽ 

ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʨʽʙʥʠʤʠ ʩʪʷʛʥʝʥ-

ʥʷʤʠ. 

ʇʨʠʣʫʮʴʢʠʡ ʢʣʽʤʘʪʦʣʽʪ. ɼʝʨʥʦʚʦ-ʢʘʨʙʦʥʘʪ-

ʥʠʡ ˇʨʫʥʪ (plʩ). ʋ ʛʦʨ. Hk(gl) ʦʢʨʫʛʣʽ ʢʨʫʧʥʽ ʧʨʦ-

ʩʪʽ ʤʽʢʨʦʘʛʨʝʛʘʪʠ (ʨʽʜʰʝ ʤʽʢʨʦʘʛʨʝʛʘʪʠ ɯɯ ʧʦʨʷʜ-

ʢʫ) ʪʘ ʛʦʩʪʨʦʢʫʪʥʽ ʙʣʦʢʠ, ʨʦʟʜʽʣʝʥʽ ʩʠʩʪʝʤʦʶ 

ʚʫʟʴʢʠʭ ʢʘʥʘʣʦʧʦʜʽʙʥʠʭ ʧʦʨ (ʨʠʩ. 4F). ʆʨʛʘʥʽʯʥʘ 

ʨʝʯʦʚʠʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʩʧʝʨʛʦʚʘʥʠʤ ʤʫʣʣʝʚʠʤ 

ʛʫʤʫʩʦʤ, ʱʽʣʴʥʦ ʟʚôʷʟʘʥʠʤ ʽʟ ʛʣʠʥʦʶ. ʇʣʘʟʤʘ 

ʩʽʨʫʚʘʪʦ-ʙʫʨʘ, ʢʘʨʙʦʥʘʪʥʦ-ʛʫʤʫʩʦʚʦ-ʛʣʠʥʠʩʪʘ, 

ʽʟʦʪʨʦʧʥʘ, ̔ ʟ ʤʽʢʨʦʟʦʥʘʤʠ ʟʙʽʜʥʝʥʠʤʠ ʥʘ ʪʦʥʢʦ-

ʜʠʩʧʝʨʩʥʠʡ ʤʘʪʝʨʽʘʣ. ʋ ʛʦʨʠʟʦʥʪʽ ʙʘʛʘʪʦ ʜʨʽʙʥʠʭ 

ʩʪʷʛʥʝʥʴ ʤʘʥʛʘʥʫ, ʨʽʜʰʝ ʟʘʣʽʟʦ-ʤʘʥʛʘʥʦʚʠʭ ʥʦ-

ʜʫʣʽʚ. ʋ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʜʨʽʙʥʽ 

ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʧʝʨʝʢʨʠʩʪʘʣʽʟʦʚʘʥʦʛʦ ʢʘʣʴʮʠʪʫ.  

ɻʦʨʠʟʦʥʪ HPk ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʙʣʦʢʦʚʠʤ 

ʩʢʣʘʜʝʥʥʷʤ ʽʟ ʩʠʩʪʝʤʦʶ ʰʠʨʦʢʠʭ ʢʘʥʘʣʦʧʦʜʽʙ-

ʥʠʭ ʧʦʨ, ʷʢʽ ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʧʽʜ ʧʨʷʤʠʤ ʢʫʪʦʤ. 

ʊʘʢʠʡ ʨʠʩʫʥʦʢ ʧʦʨʦʚʦʛʦ ʧʨʦʩʪʦʨʫ, ʡʤʦʚʽʨʥʦ, ʻ 

ʨʝʟʫʣʴʪʘʪʦʤ ʧʘʣʝʦʢʨʽʦʛʝʥʥʠʭ ʧʨʦʮʝʩʽʚ [52]. ʋʟ-

ʜʦʚʞ ʢʘʥʘʣʦʧʦʜʽʙʥʠʭ ʧʦʨ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʟʘʣʽʟʦ-

ʤʘʥʛʘʥʦʚʦ-ʛʣʠʥʠʩʪʽ ʛʽʧʦʢʫʪʘʥʠ. ˆʨʫʥʪʦʚʠʡ ʤʘʪʝ-

ʨʽʘʣ ʥʝʨʽʚʥʦʤʽʨʥʦ ʧʨʦʩʦʯʝʥʠʡ ʢʨʠʧʪʦ- ʪʘ ʤʽʢʨʦ-

ʢʨʠʩʪʘʣʽʯʥʠʤ ʢʘʣʴʮʠʪʦʤ, ʨʽʜʰʝ ʣʶʙʣʽʥʽʪʦʤ, 

ʫʪʚʦʨʶʶʯʠ ʧʦʜʝʢʫʜʠ ʢʘʨʙʦʥʘʪʥʽ ʥʦʜʫʣʽ (ʨʠʩ. 

4G), ʥʘʚʢʦʣʦʧʦʨʦʚʽ ʩʪʷʛʥʝʥʥʷ. ʇʣʘʟʤʘ ʢʦʨʠʯʥʶ-

ʚʘʪʦ-ʙʫʨʘ, ʢʘʨʙʦʥʘʪʥʦ-ʛʫʤʫʩʦʚʦ-ʛʣʠʥʠʩʪʘ, ʽʟʦʪ-

ʨʦʧʥʘ. ɿʘʣʽʟʦ-ʤʘʥʛʘʥʦʚʽ ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʧʨʝʜʩʪʘ-

ʚʣʝʥʽ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʜʨʽʙʥʠʭ ʩʪʷʛʥʝʥʴ, ʨʽʜʰʝ 

ʢʦʥʮʝʥʪʨʽʚ, ʤʽʢʨʦʦʨʪʰʝʡʥʽʚ, ʥʦʜʫʣʽʚ.  

ɯʥʽʮʽʘʣʴʥʠʡ ʜʝʨʥʦʚʦ-ʙʫʨʠʡ ˇʨʫʥʪ (plb) ʭʘʨʘʢ-

ʪʝʨʠʟʫʻʪʴʩʷ ʟʣʠʪʠʤ ʩʢʣʘʜʝʥʥʷʤ ʽʟ ʩʠʩʪʝʤʦʶ 

ʩʫʙʧʘʨʘʣʝʣʴʥʠʭ ʪʨʽʱʠʥ ʫʩʠʭʘʥʥʷ, ʷʢʽ ʩʪʚʦʨʶʶʪʴ 

ʰʘʨʫʚʘʪʦʧʦʜʽʙʥʠʡ ʨʠʩʫʥʦʢ, ʱʦ, ʡʤʦʚʽʨʥʦ, ʻ ʨʝ-

ʟʫʣʴʪʘʪʦʤ ʜʽʘʛʝʥʝʪʠʯʥʠʭ ʢʨʽʦʛʝʥʥʠʭ ʧʨʦʮʝʩʽʚ 

[51, 63]. ʋ ˇʨʫʥʪʽ ʟʨʦʩʪʘʻ ʢʽʣʴʢʽʩʪʴ ʦʢʘʪʘʥʠʭ ʧʽ-

ʱʘʥʠʭ ʟʝʨʝʥ. ʇʣʘʟʤʘ ʞʦʚʪʫʚʘʪʦ-ʩʚʽʪʣʦ-ʙʫʨʘ, ʟʘ-

ʣʽʟʠʩʪʦ-ʛʫʤʫʩʦʚʦ-ʛʣʠʥʠʩʪʘ, ʽʟʦʪʨʦʧʥʘ, ʽʟ ʦʟʥʘʢʘ-

ʤʠ ʥʘʚʢʦʣʦʧʦʨʦʚʦʾ, ʥʘʚʢʦʣʦʩʢʝʣʝʪʥʦʾ, ʣʫʩʢʫʚʘʪʦʾ 

ʪʘ ʩʽʪʯʘʩʪʦʾ ʦʧʪʠʯʥʦʾ ʦʨʽʻʥʪʘʮʽʾ (ʨʠʩ. 4ʅ). ɿʫ-

ʩʪʨʽʯʘʶʪʴʩʷ ʧʦʦʜʠʥʦʢʽ ʛʣʠʥʠʩʪʽ ʧʘʧʫʣʠ, ʧʦʭʦ-

ʜʞʝʥʥʷ ʷʢʠʭ ʜʦ ʢʽʥʮʷ ʥʝ ʻ ʟʨʦʟʫʤʽʣʠʤ. ʋ ʧʣʘʟʤʽ 

ʧʦʤʽʪʥʽʰʦʶ ʩʪʘʻ ʜʦʤʽʰʢʘ ʜʠʩʧʝʨʛʦʚʘʥʦʛʦ ʛʫʤʫ-

ʩʫ. ʆʨʛʘʥʽʯʥʘ ʨʝʯʦʚʠʥʘ ʧʦʜʝʢʫʜʠ ʩʝʛʨʝʛʫʻʪʴʩʷ ʫ 

ʧʣʘʩʪʽʚʯʘʩʪʽ ʦʩʝʨʝʜʢʠ. 

ʏʦʨʥʦʟʝʤʦʧʦʜʽʙʥʠʡ ˇʨʫʥʪ (plʘ) ʯʘʩʪʢʦʚʦ ʘʛ-

ʨʝʛʦʚʘʥʠʡ ʚ ʦʢʨʫʛʣʽ ʤʽʢʨʦʘʛʨʝʛʘʪʠ ɯ-ɯɯ ʧʦʨʷʜʢʽʚ, 

ʷʢʽ ʯʝʨʛʫʶʪʴʩʷ ʽʟ ʜʝʟʘʛʨʝʛʦʚʘʥʠʤʠ ʤʽʢʨʦʟʦʥʘʤʠ. 

ʄʽʥʝʨʘʣʴʥʠʡ ʩʢʝʣʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʩʝʨʝʜʥʴʦʦʢʘ-

ʪʘʥʠʤʠ ʧʽʱʠʥʢʘʤʠ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʩʢʫʧʯʝʥʥʷ 

ʫʟʜʦʚʞ ʢʘʥʘʣʦʧʦʜʽʙʥʠʭ ʧʦʨ (ʨʠʩ. 4ɯ). ʇʣʘʟʤʘ ʩʽ-

ʨʫʚʘʪʦ-ʙʫʨʘ, ʛʫʤʫʩʦʚʦ-ʛʣʠʥʠʩʪʘ, ʽʟʦʪʨʦʧʥʘ, ʽʟ 

ʧʦʦʜʠʥʦʢʠʤʠ ʤʽʢʨʦʟʦʥʘʤʠ ʧʨʦʩʦʯʝʥʠʤʠ ʟʘʣʽʟʦʤ 

ʪʘ ʤʘʥʛʘʥʦʤ. ʋʟʜʦʚʞ ʢʘʥʘʣʦʧʦʜʽʙʥʠʭ ʧʦʨ ʤʘʶʪʴ 

ʤʩ̔ʮʝ ʚʫʟʴʢʽ ʩʤʫʛʠ ʟʙʽʜʥʝʥʽ ʥʘ ʧʣʘʟʤʫ. ʆʨʛʘʥʽʯʥʘ 

ʨʝʯʦʚʠʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʫʨʠʤ ʤʫʣʣʝʤ, ʙʽʣʴʰʦʶ 

ʤʽʨʦʶ ʜʠʩʧʝʨʛʦʚʘʥʠʤ.  

ʂʘʡʜʘʮʴʢʠʡ ʢʣʽʤʘʪʦʣʽʪ. ɼʝʨʥʦʚʦ-ʩʣʘʙʦʧʽʜʟʦ-

ʣʠʩʪʠʡ ˇʨʫʥʪ (kdb2). ʋ ʛʦʨʠʟʦʥʪʽ ʅɽʽ ˇʨʫʥʪʦʚʠʡ 

ʤʘʪʝʨʽʘʣ ʟʣʠʪʠʡ, ʽʟ ʥʝʟʥʘʯʥʦʶ ʢʽʣʴʢʽʩʪʶ ʤʝʟʦʧʦʨ 

ʦʢʨʫʛʣʦʾ ʪʘ ʝʣʽʧʪʠʯʥʦʾ ʬʦʨʤʠ. ʊʦʥʢʦʜʠʩʧʝʨʩʥʠʡ 

ʤʘʪʝʨʽʘʣ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʨʘʟʥʦʶ ʤʽʢʨʦʟʦʥʘ-

ʣʴʥʽʩʪʶ: ʦʩʝʨʝʜʢʠ ʟʙʽʜʥʝʥʽ ʥʘ ʧʣʘʟʤʫ ʪʘ ʛʫʤʫʩ 

ʯʝʨʛʫʶʪʴʩʷ ʟ ʜʽʣʷʥʢʘʤʠ ʾʭ ʘʢʫʤʫʣʷʮʽʾ. ʇʣʘʟʤʘ 

ʩʚʽʪʣʦ-ʙʫʨʘ, ʛʫʤʫʩʦʚʦ-ʛʣʠʥʠʩʪʘ, ʽʟ ʧʦʦʜʠʥʦʢʠʤʠ 

ʬʨʘʛʤʝʥʪʘʤʠ ʰʘʨʫʚʘʪʠʭ ʥʘʪʴʦʢʽʚ ʢʦʣʦʤʦʨʬʥʠʭ 

ʛʣʠʥ ʪʘ ʛʣʠʥʠʩʪʠʭ ʧʘʧʫʣ. ɼʦʤʽʰʢʘ ʛʫʤʫʩʫ, ʧʨʝʜ-

ʩʪʘʚʣʝʥʦʛʦ ʙʫʨʠʤ ʜʠʩʧʝʨʛʦʚʘʥʠʤ ʤʫʣʣʝʤ, ʚʠʩʦ-

ʢʘ. ʋ ʛʦʨʠʟʦʥʪʽ ʟôʷʚʣʷʶʪʴʩʷ ʧʦʦʜʠʥʦʢʽ ʢʘʨʙʦʥʘʪ-

ʥʦ-ʛʣʠʥʠʩʪʽ ʥʦʜʫʣʽ (ʨʠʩ. 4J).  

ɻʦʨʠʟʦʥʪ ɽɯh ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʫʭʢʠʤ ʨʦʟ-

ʜʽʣʴʥʦ-ʯʘʩʪʢʦʚʠʤ ʩʢʣʘʜʝʥʥʷʤ ʽʟ ʦʩʝʨʝʜʢʘʤʠ ʣʦ-

ʢʘʣʴʥʦʾ ʮʝʤʝʥʪʘʮʽʾ ʧʣʘʟʤʠ ʥʘʪʴʦʢʘʤʠ ʢʦʣʦʤʦʨʬ-

ʥʠʭ ʛʣʠʥ. ʋ ʮʽʣʦʤʫ ˇʨʫʥʪʦʚʠʡ ʤʘʪʝʨʽʘʣ ʩʠʣʴʥʦ 

çʚʽʜʤʠʪʠʡè ʚʽʜ ʧʣʘʟʤʠ. ɿʫʩʪʨʽʯʘʶʪʴʩʷ ʧʦʦʜʠʥʦʢʽ 

ʜʨʽʙʥʽ ʩʪʷʛʥʝʥʥʷ ʤʘʥʛʘʥʫ. 

ɻʦʨʠʟʦʥʪ Ipgl(e) ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʙʣʦʢʦʚʠʤ 

ʩʢʣʘʜʝʥʥʷʤ ï ʢʨʫʧʥʽ ʛʦʩʪʨʦʢʫʪʥʽ ʙʣʦʢʠ ʨʦʟʜʽʣʝʥʽ 

ʩʠʩʪʝʤʦʶ ʚʫʟʴʢʠʭ ʢʘʥʘʣʦʧʦʜʽʙʥʠʭ ʧʦʨ. ʅʘʪʴʦʢʠ 
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ʈʠʩ. 4. ʄʽʢʨʦʤʦʨʬʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ. A ï ʙʣʦʢʦʚʝ ʩʢʣʘʜʝʥʥʷ ʽ ʰʠʨʦʢʘ ʢʘʥʘʣʦʧʦʜʽʙʥʘ ʧʦʨʘ ʫ ʧʨʠʯʦʨʥʦ-

ʤʦʨʩʴʢʦʤʫ ʣʝʩʽ; ɺ ï ʩʢʣʘʜʥʽ ʤʽʢʨʦʘʛʨʝʛʘʪʠ (ɯɯ-ɯɯɯ ʧʦʨʷʜʢʽʚ) ʫ ʛʦʨ. Hpk(gl) ʜʦʬʽʥʽʚʩʴʢʦʛʦ ̌ʨʫʥʪʫ;  

ʉ ï ʩʪʷʛʥʝʥʥʷ ʜʨʽʙʥʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʢʘʣʴʮʠʪʫ ʟ ʜʦʤʽʰʢʦʶ ʛʣʠʥʠ ʪʘ ʛʫʤʫʩʫ ʫ ʛʦʨ. HPGLk ʜʦʬʽʥʽʚʩʴʢʦʛʦ 

ˇʨʫʥʪʫ; D ï ʟʘʣʽʟʦ-ʛʫʤʫʩʦʚʽ ʩʪʷʛʥʝʥʥʷ ʫ ʚʠʪʘʯʽʚʩʴʢʦʤʫ ˇʨʫʥʪʽ; E ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʛʨʫʙʠʭ ʬʦʨʤ ʛʫʤʫʩʫ 

ʪʘ ʰʘʨʫʚʘʪʦʧʦʜʽʙʥʝ ʩʢʣʘʜʝʥʥʷ ʫʜʘʡʩʴʢʦʛʦ ʣʝʩʫ; F ï ʢʨʫʧʥʽ ʧʨʦʩʪʽ ʤʽʢʨʦʘʛʨʝʛʘʪʠ ʫ ʛʦʨ. Hk(gl)  

ʜʝʨʥʦʚʦ-ʢʘʨʙʦʥʘʪʥʦʛʦ ˇʨʫʥʪʫ plc; G ï ʢʘʨʙʦʥʘʪʥʠʡ ʥʦʜʫʣʴ, ʩʢʣʘʜʝʥʠʡ ʢʨʠʧʪʦʢʨʠʩʪʘʣʽʯʥʠʤ ʢʘʣʴʮʠʪʦʤ 

ʫ ʛʦʨ. HPk ʜʝʨʥʦʚʦ-ʢʘʨʙʦʥʘʪʥʦʛʦ ˇʨʫʥʪʫ plc; H ï ʧʽʱʘʥʦ-ʧʣʘʟʤʦʚʘ ʤʽʢʨʦʙʫʜʦʚʘ ʪʘ ʢʨʫʧʥʽ ʧʨʦʩʪʽ  

ʤʽʢʨʦʘʛʨʝʛʘʪʠ ʚ ʽʥʽʮʽʘʣʴʥʦʤʫ ʙʫʨʦʟʝʤʽ plb; I ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʧʽʱʘʥʠʭ ʟʝʨʝʥ ʚʟʜʦʚʞ ʢʘʥʘʣʦʧʦʜʽʙʥʠʭ 

ʧʦʨ, ʷʢ ʡʤʦʚʽʨʥʠʡ ʨʝʟʫʣʴʪʘʪ ʢʨʽʦʛʝʥʥʦʛʦ ʩʦʨʪʫʚʘʥʥʷ, ʫ ʯʦʨʥʦʟʝʤʦʧʦʜʽʙʥʦʤʫ ˇʨʫʥʪʽ pla; J ï ʛʣʠʥʠʩʪʦ-

ʢʘʨʙʦʥʘʪʥʠʡ ʥʦʜʫʣʴ ʫ ʛʦʨ. ʅɽ ʜʝʨʥʦʚʦ-ʩʣʘʙʦʧʽʜʟʦʣʠʩʪʦʛʦ ˇʨʫʥʪʫ kdb2; K ï ʟʘʧʦʚʥʝʥʥʷ ʢʨʽʦʛʝʥʥʦʾ  

ʪʨʽʱʠʥʠ ʧʽʱʘʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʦʢʫʪʘʥʠʭ ʧʣʽʚʢʘʤʠ ʢʦʣʦʤʦʨʬʥʠʭ ʛʣʠʥ ʫ ʛʦʨ. Ipgl(e) ʜʝʨʥʦʚʦ-

ʩʣʘʙʦʧʽʜʟʦʣʠʩʪʦʛʦ ˇʨʫʥʪʫ kdb2; L ï ʥʘʧʽʚʟʨʫʡʥʦʚʘʥʽ ʥʘʪʴʦʢʠ ʢʦʣʦʤʦʨʬʥʠʭ ʛʣʠʥ ʘʨʤʫʶʪʴ ʤʽʞ ʩʦʙʦʶ 

ʧʽʱʘʥʽ ʟʝʨʥʘ ʩʢʝʣʝʪʫ, ʫ ʛʦʨ. Ipgl(e) ʜʝʨʥʦʚʦ-ʩʣʘʙʦʧʽʜʟʦʣʠʩʪʦʛʦ ˇʨʫʥʪʫ kdb2 
 

ʢʦʣʦʤʦʨʬʥʠʭ ʛʣʠʥ ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ ʟʘʧʦʚʥʶʶʪʴ 

ʽʩʥʫʶʯʠʡ ʧʨʦʩʪʽʨ, ʮʝʤʝʥʪʫʶʯʠ ˇʨʫʥʪʦʚʠʡ ʤʘʪʝ-

ʨʽʘʣ. ʂʫʪʘʥʠ ʛʫʤʫʩʦʚʦ-ʟʘʣʽʟʠʩʪʦ-ʛʣʠʥʠʩʪʽ, ʨʽʜʰʝ 

ʛʣʠʥʠʩʪʽ, ʰʘʨʫʚʘʪʽ, ʟ ʦʟʥʘʢʘʤʠ ʨʫʡʥʫʚʘʥʥʷ (ʈʠʩ. 

4K; 4L). ʂʦʣʦʤʦʨʬʥʽ ʛʣʠʥʠ ʚʤʽʱʫʶʪʴ ʧʦʦʜʠʥʦʢʽ 

ʧʠʣʫʚʘʪʽ ʟʝʨʥʘ, ʱʦ ʻ ʽʥʜʠʢʘʪʦʨʦʤ ʧʨʦʮʝʩʽʚ ʧʘʨʪ-

ʣʶʚʘʮʽʾ [15]. 

ʂʽʣʴʢʽʩʪʴ ʥʘʪʴʦʢʽʚ ʢʦʣʦʤʦʨʬʥʠʭ ʛʣʠʥ ʜʝʱʦ 

ʟʤʝʥʰʫʻʪʴʩʷ ʫ ʛʦʨʠʟʦʥʪʽ ɯRPgl, ʧʨʠ ʮʴʦʤʫ, ʚʦʥʠ 

ʪʫʪ ʙʽʣʴʰ ʟʨʫʡʥʦʚʘʥʽ ʪʘ ʘʩʠʤʽʣʴʦʚʘʥʽ ʫ ʧʣʘʟʤʫ. ʋ 

ʮʽʣʦʤʫ ʤʘʪʝʨʽʘʣ ʟʙʽʜʥʝʥʠʡ ʥʘ ʛʣʠʥʫ, ʽʟ ʧʽʜʚʠʱʝ-

ʥʠʤ ʫʤʽʩʪʦʤ ʦʨʛʘʥʽʯʥʦʛʦ ʧʽʛʤʝʥʪʫ ʫ ʧʣʘʟʤʽ. 

ɿôʷʚʣʷʻʪʴʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʜʨʽʙʥʠʭ ʩʪʷʛʥʝʥʴ 

ʤʘʥʛʘʥʫ ʫ ʧʦʨʘʭ, ʘ ʪʘʢʦʞ ʧʦʦʜʠʥʦʢʽ ʟʘʣʽʟʦ-

ʤʘʥʛʘʥʦʚʽ ʤʽʢʨʦʦʨʪʰʪʝʡʥʠ.  

ɻʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʩʢʣʘʜ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ˇʨʫʥʪʠ ʪʘ ʚʽʜʢʣʘʜʠ ʧʣʝʥʽʛʣʷʮʽʘʣʫ ʭʘʨʘʢʪʝʨʠʟʫ-

ʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʤʦʥʦʤʦʜʘʣʴʥʠʤʠ ʥʝʩʠʤʝʪʨʠʯ-

ʥʠʤʠ ʝʤʧʽʨʠʯʥʠʤʠ ʧʦʣʷʤʠ ʨʦʟʧʦʜʽʣʫ ʬʨʘʢʮʽʡ 

(ʦʢʨʽʤ ʫʜʘʡʩʴʢʦʛʦ ʩʦʣʽʬʣʶʢʮʽʡʥʦʛʦ ʛʦʨʠʟʦʥʪʫ), 

ʽʟ ʤʘʢʩʠʤʫʤʦʤ ʫ ʬʨʘʢʮʽʾ ʢʨʫʧʥʦʛʦ ʧʠʣʫ (ʚʽʜ 

45,5% ʫ ʧʨʠʯʦʨʥʦʤʦʨʩʴʢʦʤʫ ʣʝʩʽ ʜʦ 71,5% ʫ ʚʠ-

ʪʘʯʽʚʩʴʢʦʤʫ ˇʨʫʥʪʽ). ʆʢʨʽʤ ʮʴʦʛʦ, ʫ ʧʨʠʯʦʨʥʦ-



ɺʽʩʥʠʢ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ̔ ʤʝʥʽ ɺ.ʅ. ʂʘʨʘʟʽʥʘ  

- ор - 

ʤʦʨʩʴʢʦʤʫ ʢʣʽʤʘʪʦʣʽʪʽ ʪʘ ʩʦʣʽʬʣʶʢʮʽʡʥʠʭ ʛʦʨʠ-

ʟʦʥʪʘʭ (bg1, ud1) ʚʠʷʚʣʝʥʦ ʧʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ 

ʬʨʘʢʮʽʾ ʜʨʽʙʥʦʛʦ ʧʽʩʢʫ (11,5-26,1%). ɺʤʽʩʪ ʤʫʣʫ 

ʫ ʧʽʜʨʦʟʜʽʣʘʭ ʧʣʝʥʽʛʣʷʮʽʘʣʫ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 

18,2% ʫ bg ʣʝʩʽ ʜʦ 33,4% ʫ ʛʦʨ. HPGLk ʜʦʬʽʥʽʚ-

ʩʴʢʦʛʦ ˇʨʫʥʪʫ. 

ɺʠʩʦʢʠʡ ʚʤʽʩʪ ʤʫʣʠʩʪʠʭ ʬʨʘʢʮʽʡ ʟʫʤʦʚʣʶʻ 

ʥʠʟʴʢʽ ʟʥʘʯʝʥʥʷ ʤʝʜʽʘʥʥʦʛʦ ʨʘʜʽʫʩʫ (Md): ʚʽʜ 

0,011 ʤʤ ʫ ʙʫʟʴʢʦʤʫ ʣʝʩʽ ʜʦ 0,021 ʤʤ ʫ ʧʨʠʯʦʨ-

ʥʦʤʦʨʩʴʢʦʤʫ ʣʝʩʽ. ɺ ʫʜʘʡʩʴʢʦʤʫ ʩʦʣʽʬʣʶʢʮʽʡ-

ʥʦʤʫ ʛʦʨʠʟʦʥʪʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʽʟʢʝ ʟʤʝʥʰʝʥʥʷ 

ʚʤʽʩʪʫ ʤʫʣʫ (2,1%), ʧʦʷʚʘ ʬʨʘʢʮʽʡ ʩʝʨʝʜʥʴʦʛʦ 

(3,4%) ʽ ʢʨʫʧʥʦʛʦ (0,6%) ʧʽʩʢʫ.  

ʇʨʠʣʫʮʴʢʦ-ʢʘʡʜʘʮʴʢʘ ˇʨʫʥʪʦʚʘ ʩʚʽʪʘ ʚʽʜʟʥʘ-

ʯʘʻʪʴʩʷ ʷʢ ʤʦʥʦʤʦʜʘʣʴʥʠʤʠ, ʪʘʢ ʽ ʙʽʤʦʜʘʣʴʥʠʤʠ 

ʝʤʧʽʨʠʯʥʠʤʠ ʧʦʣʷʤʠ ʨʦʟʧʦʜʽʣʫ ʬʨʘʢʮʽʡ, ʽʟ ʤʘʢ-

ʩʠʤʫʤʘʤʠ ʫ ʬʨʘʢʮʽʷʭ ʜʨʽʙʥʦʛʦ ʧʽʩʢʫ, ʢʨʫʧʥʦʛʦ 

ʧʠʣʫ, ʩʝʨʝʜʥʴʦʛʦ ʧʠʣʫ ʽ ʤʫʣʫ. ʋ ʮʽʣʦʤʫ ʫ ˇʨʫʥʪʘʭ 

ʚʠʩʦʢʠʤ ʻ ʚʤʽʩʪ ʧʽʱʘʥʠʭ ʬʨʘʢʮʽʡ (ʚʽʜ 5,6% ʫ  

ʛʦʨ. ʅʈk ̌ ʨʫʥʪʫ plc ʜʦ 69,3% ʫ ʛʦʨ. ɽIh ̌ ʨʫʥʪʫ 

kdb2), ʟʦʢʨʝʤʘ, ʩʝʨʝʜʥʴʦʟʝʨʥʠʩʪʦʛʦ ʽ ʢʨʫʧʥʦʟʝʨ-

ʥʠʩʪʦʛʦ ʧʽʩʢʫ. ʋ ʢʘʡʜʘʮʴʢʦʤʫ ˇʨʫʥʪʽ ʥʘʚʽʪʴ 

ʟôʷʚʣʷʻʪʴʩʷ ʜʦʤʽʰʢʘ ʛʨʫʙʦʟʝʨʥʠʩʪʦʛʦ ʧʽʩʢʫ. 

ɺʤʽʩʪ ʤʫʣʠʩʪʦʾ ʬʨʘʢʮʽʾ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 7,7% ʫ 

ˇʨʫʥʪʽ pl1b2 ʜʦ 19,5% ʫ ʛʦʨ. ɯRPgl ʢʘʡʜʘʮʴʢʦʛʦ 

ˇʨʫʥʪʫ. ɺʽʜʥʦʩʥʦ ʛʨʫʙʦʜʠʩʧʝʨʩʥʠʡ ʛʨʘʥʫʣʦʤʝʪ-

ʨʠʯʥʠʡ ʩʢʣʘʜ ˇʨʫʥʪʽʚ ʚʽʜʦʙʨʘʞʝʥʦ ʫ ʤʝʜʽʘʥʥʦʤʫ 

ʨʘʜʽʫʩʽ ʯʘʩʪʦʯʦʢ, ʦʩʦʙʣʠʚʦ ʫ ʢʘʡʜʘʮʴʢʦʤʫ ˇʨʫʥʪʽ 

(ʜʦ 0,11 ʤʤ ʫ ʛʦʨ. ɽIh).  

ɿʘ ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʝʬʽʮʽʻʥʪʫ ʩʦʨʪʫʚʘʥʥʷ 

ʚʩʪʘʥʦʚʣʝʥʦ ʥʘʩʪʫʧʥʝ. ʗʢ ˇʨʫʥʪʦʚʽ, ʪʘʢ ʽ ʣʝʩʦʚʽ 

ʢʣʽʤʘʪʦʣʽʪʠ ʧʝʨʝʚʘʞʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʝʨʝʜ-

ʥʽʤ ʩʪʫʧʝʥʝʤ ʩʦʨʪʫʚʘʥʥʷ. ʅʘʡʢʨʘʱʝ ʚʽʜʩʦʨʪʦʚʘ-

ʥʠʤʠ ʻ ʩʦʣʽʬʣʶʢʮʽʡʥʽ ʛʦʨʠʟʦʥʪʠ (So=2,72-2,85), 

ʛʦʣʦʮʝʥʦʚʠʡ ˇʨʫʥʪ (So=2,26-2,37), ʘ ʪʘʢʦʞ ʛʦʨ. 

ʅʈk ̌ ʨʫʥʪʫ plc (So=2,07). ʅʘʡʛʽʨʰʝ ʚʽʜʩʦʨʪʦʚʘ-

ʥʠʤʠ ʻ ˇʨʫʥʪʠ ʷʢʽ ʟʘʟʥʘʣʠ ʚʧʣʠʚʫ ʧʨʦʮʝʩʽʚ ʦʛʣʝ-

ʻʥʥʷ ʪʘ ʽʣʶʚʽʶʚʘʥʥʷ: ʜʦʬʽʥʽʚʩʴʢʠʡ (So=4,79-

4,84) ʽ ʢʘʡʜʘʮʴʢʠʡ (So=3,55-7,67).  

ʈʽʚʥʽ ʢʨʽʦʛʝʥʝʟʫ. ʅʘʡʜʘʚʥʽʰʽ ʢʨʽʦʛʝʥʥʽ ʫʪʚʦ-

ʨʝʥʥʷ ʚʠʷʚʣʝʥʽ ʫ ʜʥʽʧʨʦʚʩʴʢʦʤʫ ʢʣʽʤʘʪʦʣʽʪʽ ʽ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʩʠʥʩʝʜʠʤʝʥʪʥʠʤʠ ʽʥʚʦʣʶʮʽʡʥʠʤʠ 

ʜʝʬʦʨʤʘʮʽʷʤʠ ʽʟ ʩʠʩʪʝʤʦʶ ʤʽʢʨʦʩʢʠʜʽʚ. ʆʩʪʘʥʥʽ, 

ʡʤʦʚʽʨʥʦ, ʫʪʚʦʨʠʣʠʩʷ ʫ ʨʝʟʫʣʴʪʘʪʽ ʣʦʢʘʣʴʥʦʛʦ 

ʪʘʥʝʥʥʷ ʙʘʛʘʪʦʨʽʯʥʦ ʤʝʨʟʣʠʭ ʧʦʨʽʜ.  

ʂʘʡʜʘʮʴʢʠʡ ʧʝʜʦʢʦʤʧʣʝʢʩ ʜʝʬʦʨʤʦʚʘʥʠʡ 

ʩʠʩʪʝʤʦʶ ʧʝʨʚʠʥʥʦ-ˇʨʫʥʪʦʚʠʭ ʞʠʣ ʢʣʠʥʦʧʦʜʽʙ-

ʥʦʾ ʬʦʨʤʠ, ʛʣʠʙʠʥʦʶ ʜʦ 0,9 ʤ (ʨʠʩ. 2ɺ). ʂʨʽʦʩʪ-

ʨʫʢʪʫʨʠ ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʽʟ ʧʦʢʨʽʚʣʽ ʛʦʨ. Ipgl(e) ʽ 

ʟʘʧʦʚʥʝʥʽ ʤʘʪʝʨʽʘʣʦʤ ʮʴʦʛʦ ʛʦʨʠʟʦʥʪʫ. ʆʢʨʽʤ 

ʮʴʦʛʦ, ˇʨʫʥʪ ʧʨʦʥʠʟʘʥʠʡ ʩʠʩʪʝʤʦʶ ʩʽʪʯʘʩʪʠʭ ʪʘ 

ʥʝʧʦʚʥʦʩʽʪʯʘʩʪʠʭ ʧʦʩʪʢʨʽʦʛʝʥʥʠʭ ʪʝʢʩʪʫʨ, ʘ ʛʦʨ. 

ʅɽi ï h ʣʽʨʦʚʦʶ ʧʦʩʪʢʨʽʦʛʝʥʥʦʶ ʪʝʢʩʪʫʨʦʶ (ʨʠʩ. 

2ɽ). ʎʽʣʢʦʤ ʡʤʦʚʽʨʥʦ, ʱʦ ʟʘʟʥʘʯʝʥʽ ʚʠʱʝ ʢʨʽʦ-

ʛʝʥʥʽ ʫʪʚʦʨʝʥʥʷ ʩʬʦʨʤʫʚʘʣʠʩʷ ʫʧʨʦʜʦʚʞ ʪʷʩʤʠ-

ʥʩʴʢʦʛʦ ʢʨʽʦʝʪʘʧʫ. ɸ ʧʦʩʪʢʨʽʦʛʝʥʥʽ ʪʝʢʩʪʫʨʠ ʤʦ-

ʛʣʠ ʫʪʚʦʨʠʪʠʩʷ ʽ ʫʧʨʦʜʦʚʞ ʧʽʟʥʽʰʠʭ ʩʪʘʜʽʡ ʢʨʽʦ-

ʛʝʥʝʟʫ. 

ʇʨʠʣʫʮʴʢʠʡ ʧʝʜʦʢʦʤʧʣʝʢʩ ʜʝʬʦʨʤʦʚʘʥʠʡ  

ʩʦʣʽʬʣʶʢʮʽʡʥʠʤʠ ʪʝʢʩʪʫʨʘʤʠ (ʨʠʩ. 2ɺ; 2ʉ) ʪʽʣʴ-

ʢʠ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ˇʨʫʥʪʫ plʩ ʪʘ ʫ ˇʨʫʥʪʽ plʘ, ʱʦ 

ʜʘʻ ʧʽʜʩʪʘʚʠ ʚʠʜʽʣʷʪʠ ʜʚʘ ʦʢʨʝʤʠʭ ʩʦʣʽʬʣʶʢʮʽʡ-

ʥʽ ʛʦʨʠʟʦʥʪʠ. ʇʝʨʰʘ ʘʢʪʠʚʽʟʘʮʽʷ ʚôʷʟʢʦ-ʧʣʘʩʪʠʯ-

ʥʠʭ ʧʦʪʦʢʽʚ ʚʽʜʙʫʣʘʩʷ, ʦʯʝʚʠʜʥʦ, ʫʧʨʦʜʦʚʞ ʧʦʭʦ-

ʣʦʜʘʥʥʷ ʫʩʝʨʝʜʠʥʽ ʧʨʠʣʫʮʴʢʦʛʦ ʝʪʘʧʫ, ʢʦʣʠ 

ʫʪʚʦʨʠʣʘʩʷ ʩʠʩʪʝʤʘ ʧʝʨʚʠʥʥʦ-ˇʨʫʥʪʦʚʠʭ ʞʠʣ 

ʛʣʠʙʠʥʦʶ ʜʦ 1,5 ʤ. ʋʩʽ ʤʦʨʦʟʦʙʽʡʥʽ ʩʪʨʫʢʪʫʨʠ 

ʚʠʛʥʫʪʽ ʚʥʠʟ ʟʘ ʩʭʠʣʦʤ ʧʽʜ ʢʫʪʦʤ 30-40↔.  

ɺʝʨʭʥʽʡ ʩʦʣʽʬʣʶʢʮʽʡʥʠʡ ʛʦʨʠʟʦʥʪ ʜʝʬʦʨʤʫʻ 

ʷʢ ˇʨʫʥʪ plʩ, ʪʘʢ ʽ ʥʠʞʥʶ ʯʘʩʪʠʥʫ ʫʜʘʡʩʴʢʦʛʦ ʣʝ-

ʩʫ, ʪʦʤʫ ʚʚʘʞʘʻʤʦ, ʱʦ ʘʢʪʠʚʽʟʘʮʽʷ ʚôʷʟʢʦ-

ʧʣʘʩʪʠʯʥʠʭ ʧʦʪʦʢʽʚ ʤʘʣʘ ʤʽʩʮʝ ʥʘ ʧʦʯʘʪʢʫ ʫʜʘʡ-

ʩʴʢʦʛʦ ʝʪʘʧʫ. ʇʦʨʷʜ ʽʟ ʩʦʣʽʬʣʶʢʮʽʡʥʠʤʠ ʧʨʦʮʝ-

ʩʘʤʠ ʘʢʪʠʚʥʠʤʠ ʙʫʣʠ ʽ ʜʝʣʶʚʽʘʣʴʥʽ. ɿ ʧʦʢʨʽʚʣʽ 

ʧʨʠʣʫʮʴʢʦʛʦ ʢʣʽʤʘʪʦʣʽʪʫ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʩʠʩʪʝʤʘ 

ʥʝʚʝʣʠʢʠʭ ʧʝʨʚʠʥʥʦ-ˇʨʫʥʪʦʚʠʭ ʞʠʣ ʢʣʠʥʦʧʦʜʽʙ-

ʥʦʾ ʬʦʨʤʠ, ʛʣʠʙʠʥʦʶ 0,9-1,1 ʤ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ 

ʧʦʣʽʛʦʥʠ ʰʠʨʠʥʦʶ 1,5 ʤ (ʨʠʩ. 2ɺ). ʈʦʟʢʨʠʪʦ ʪʘ-

ʢʦʞ ʥʝʚʝʣʠʢʫ ʧʩʝʚʜʦʤʦʨʬʦʟʫ ʟʘ ʧʦʚʪʦʨʥʦ-

ʞʠʣʴʥʠʤ ʣʴʦʜʦʤ, ʛʣʠʙʠʥʦʶ 1,8 ʤ, ʷʢʘ ʚʽʜʢʨʠʚʘ-

ʻʪʴʩʷ ʽʟ ʧʦʢʨʽʚʣʽ ʩʦʣʽʬʣʶʢʮʽʡʥʦʛʦ ʛʦʨʠʟʦʥʪʫ 

(ʨʠʩ. 2ɺ). ʐʠʨʠʥʘ ʧʩʝʚʜʦʤʦʨʬʦʟʠ ʫ ʛʠʨʣʽ ʩʢʣʘ-

ʜʘʻ 1,0 ʤ, ʚʦʥʘ ʟʘʧʦʚʥʝʥʘ ʣʝʩʦʚʠʤ ʤʘʪʝʨʽʘʣʦʤ ʽʟ 

ʧʽʜʚʠʱʝʥʦʶ ʢʽʣʴʢʽʩʪʶ ʢʘʨʙʦʥʘʪʽʚ ʢʘʣʴʮʽʶ. ʋ 

ʧʨʠʢʦʥʪʘʢʪʥʽʡ ʟʦʥʽ ʢʨʽʦʩʪʨʫʢʪʫʨʠ ʷʩʢʨʘʚʦ ʚʠʨʘ-

ʞʝʥʽ ʪʝʢʩʪʫʨʠ ʚʠʛʠʥʘʥʥʷ ʚʽʜʢʣʘʜʽʚ ʫʚʝʨʭ ʷʢ ʥʘ-

ʩʣʽʜʦʢ ʙʽʯʥʦʛʦ ʢʨʽʦʩʪʘʪʠʯʥʦʛʦ ʪʠʩʢʫ ʣʴʦʜʷʥʦʛʦ 

ʢʣʠʥʫ. ɺʝʨʭʥʷ ʯʘʩʪʠʥʘ ʧʩʝʚʜʦʤʦʨʬʦʟʠ ʩʣʘʙʢʦ 

ʚʠʛʥʫʪʘ ʫʥʠʟ ʟʘ ʩʭʠʣʦʤ ʩʦʣʽʬʣʶʢʮʽʡʥʠʤʠ ʪʝʢʩ-

ʪʫʨʘʤʠ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʾ ʬʦʨʤʫʚʘʥʥʷ ʫ ʧʝʨʽʦʜ 

ʘʢʪʠʚʥʠʭ ʚôʷʟʢʦ-ʧʣʘʩʪʠʯʥʠʭ ʧʦʪʦʢʽʚ.  

ʉʦʣʽʬʣʶʢʮʽʡʥʠʤʠ ʪʝʢʩʪʫʨʘʤʠ ʜʝʬʦʨʤʦʚʘʥʘ 

ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʙʫʟʴʢʦʛʦ ʢʣʽʤʘʪʦʣʽʪʫ, ʭʦʯʘ ʚʠʪʘ-

ʯʽʚʩʴʢʠʡ ˇʨʫʥʪ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʧʦʨʫʰʝʥʠʤ (ʨʠʩ. 

2ɸ). ʇʣʽʢʘʪʠʚʥʽ ʜʝʬʦʨʤʘʮʽʾ ʥʘ ʧʣʘʢʦʨʽ ʧʝʨʝʭʦ-

ʜʷʪʴ ʫ ʥʘʩʫʚʥʽ ʪʘ ʷʟʠʢʫʚʘʪʽ ʪʝʢʩʪʫʨʠ ʥʘ ʩʭʠʣʘʭ ʽ ʚ 

ʩʦʣʽʬʣʶʢʮʽʡʥʽ ʧʦʢʨʠʚʠ ʚ ʦʩʥʦʚʽ ʩʭʠʣʽʚ.  

ɺʠʷʚʣʝʥʦ ʚʝʨʭʥʶ ʯʘʩʪʠʥʫ ʧʩʝʚʜʦʤʦʨʬʦʟʠ ʟʘ 

ʧʦʚʪʦʨʥʦ-ʞʠʣʴʥʠʤ ʣʴʦʜʦʤ, ʷʢʘ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʽʟ 

ʧʦʢʨʽʚʣʽ ʢʨʘʩʠʣʽʚʩʴʢʦʛʦ ʨʽʚʥʷ ʦʛʣʝʻʥʥʷ. ʈʦʟʢʨʠʪʦ 

ʚʝʨʭʥʽʭ 1,5 ʤ ʧʩʝʚʜʦʤʦʨʬʦʟʠ, ʰʠʨʠʥʦʶ ʫ ʛʠʨʣʽ 

1,2 ʤ. ʇʦʪʝʥʮʽʡʥʦ ʛʣʠʙʠʥʘ ʩʪʨʫʢʪʫʨʠ ʤʦʞʝ ʧʝʨʝ-

ʚʠʱʫʚʘʪʠ 2 ʤ. ʅʘ ʮʴʦʤʫ ʨʽʚʥʽ ʚʠʷʚʣʝʥʦ ʪʘʢʦʞ 

ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʽ ʽʥʚʦʣʶʮʽʡʥʽ ʪʝʢʩʪʫʨʠ ʢʨʘʧʣʠ-

ʥʦ- ʪʘ ʢʠʰʝʥʝʧʦʜʽʙʥʦʾ ʬʦʨʤʠ. ɼʽʘʤʝʪʨ ʦʢʨʝʤʠʭ 

çʢʨʘʧʣʠʥè ʜʦʩʷʛʘʻ 50 ʩʤ. ʊʘʢʽ ʪʝʢʩʪʫʨʠ ʫʪʚʦʨʶ-

ʶʪʴʩʷ ʫ ʨʝʟʫʣʴʪʘʪʽ ʜʝʛʨʘʜʘʮʽʾ ʙʘʛʘʪʦʨʽʯʥʦʾ ʤʝʨʟ-

ʣʦʪʠ [44, 61, 62]. ɯʟ ʧʦʢʨʽʚʣʽ ʢʨʘʩʠʣʽʚʩʴʢʦʛʦ ʧʽʜ-

ʛʦʨʠʟʦʥʪʫ ʪʘʢʦʞ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʛʫʩʪʘ ʩʠʩʪʝʤʘ 

ʪʨʽʱʠʥ ʫʩʠʭʘʥʥʷ (ʤʦʨʦʟʦʙʽʡʥʠʭ ʪʨʽʱʠʥ?) ʛʣʠʙʠ-

ʥʦʶ ʜʦ 1 ʤ, ʟʘʧʦʚʥʝʥʠʭ ʢʘʨʙʦʥʘʪʥʠʤ ʣʝʩʦʚʠʤ 

ʤʘʪʝʨʽʘʣʦʤ. 



ʉʝʨʽʷ çɻʝʦʣʦʛʽʷ. ɻʝʦʛʨʘʬʽʷ. ɽʢʦʣʦʛʽʷè, ʚʠʧʫʩʢ 53   

- ос - 

ʈʝʢʦʥʩʪʨʫʢʮʽʷ ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʠʭ ʫʤʦʚ ʽ 

ʝʪʘʧʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʣʝʩʦʚʦ-ˇʨʫʥʪʦʚʠʭ ʚʽʜʢ-

ʣʘʜʽʚ ʨʦʟʨʽʟʫ.  

ɼʥʽʧʨʦʚʩʴʢʠʡ ʝʪʘʧ. ʇʘʯʢʫ ʚʽʜʢʣʘʜʽʚ ʜʥʽʧ- 

ʨʦʚʩʴʢʦʛʦ ʢʣʽʤʘʪʦʣʽʪʫ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʜʦʮʽʣʴʥʦ 

ʚʠʟʥʘʯʘʪʠ ʷʢ ʬʘʮʽʶ ʧʝʨʠʛʣʷʮʽʘʣʴʥʦʛʦ ʘʣʶʚʽʶ ʽʟ 

ʢʦʤʧʣʝʢʩʦʤ ʩʠʥʩʝʜʠʤʝʥʪʥʠʭ ʽʥʚʦʣʶʮʽʡʥʠʭ ʜʝ-

ʬʦʨʤʘʮʽʡ.  

ʋ ʨʦʟʨʽʟʽ ʨʦʟʢʨʠʪʦ ʚʝʨʭʥʶ ʧʘʯʢʫ ʘʣʶʚʽʶ ʟʘ-

ʚʘʜʽʚʩʴʢʦ-ʜʥʽʧʨʦʚʩʴʢʦʾ (V-ʦʾ ʟʘ ʄ. ʌ. ɺʝʢʣʠʯʝʤ 

[16]) ʥʘʜʟʘʧʣʘʚʥʦʾ ʪʝʨʘʩʠ. ʋ ʩʫʯʘʩʥʦʤʫ ʨʝʣʴʻʬʽ 

ʚʦʥʘ ʩʣʘʙʢʦ ʚʠʨʘʞʝʥʘ ʚʥʘʩʣʽʜʦʢ ʟʥʘʯʥʦʛʦ ʨʦʟʯ-

ʣʝʥʫʚʘʥʥʷ ʨʝʣʴʻʬʫ ʷʨʫʞʥʦ-ʙʘʣʦʯʥʦʶ ʤʝʨʝʞʝʶ 

ʤʦʣʦʜʰʦʛʦ ʚʽʢʫ. ʇʨʦʪʝ ʥʘ ʧʽʚʜʝʥʥʽʡ ʩʭʽʜ ʚʽʜ ʨʦʟ-

ʨʽʟʫ (ʙʽʣʷ ʩ. ʐʠʙʠʥ) ʨʦʟʪʘʰʦʚʘʥʘ ʧʦʚʝʨʭʥʷ ʚʠʨʽ-

ʚʥʶʚʘʥʥʷ ʽʟ ʘʙʩʦʣʶʪʥʠʤʠ ʚʠʩʦʪʘʤʠ 218-222 ʤ, 

ʷʢʫ ɯ. ʏʝʨʚʘʥʴʦʚ [42] ʦʧʠʩʫʻ ʷʢ ʚʠʩʦʢʫ ʥʘʜʟʘʧʣʘ-

ʚʥʫ ʪʝʨʘʩʫ ʨ. ʉʪʠʨ. ɺʠʩʦʢʽ ʟʥʘʯʝʥʥʷ ʘʙʩʦʣʶʪʥʠʭ 

ʚʠʩʦʪ ʪʝʨʘʩʠ, ʦʧʠʩʘʥʦʾ ʙʽʣʷ ʩ. ʐʠʙʠʥ, ʤʦʞʫʪʴ 

ʩʚʽʜʯʠʪʠ ʧʨʦ ʾʾ ʜʘʚʥʽʡ ʚʽʢ. ʅʘ ʦʩʥʦʚʽ ʚʠʚʯʝʥʥʷ 

ʢʽʣʴʢʦʭ ʨʦʟʨʽʟʽʚ ʫ ʙʘʩʝʡʥʽ ʨ. ɼʝʞʽ, ʤʠ ʧʨʠʧʫʩʢʘ-

ʻʤʦ, ʱʦ ʘʣʶʚʽʘʣʴʥʽ ʚʽʜʢʣʘʜʠ, ʦʧʠʩʘʥʽ ʫ ʨʦʟʨʽʟʽ 

ʉʤʠʢʽʚ, ʫʪʚʦʨʝʥʽ ʨʽʯʢʦʶ ɼʝʞʘ, ʘ ʥʝ ʨ. ʉʪʠʨ. 

ʄʦʨʬʦʣʦʛʽʯʥʦ ʚʠʨʘʞʝʥʽ ʥʘʜʟʘʧʣʘʚʥʽ ʪʝʨʘʩʠ ʫ 

ʜʦʣʠʥʽ ɼʝʞʽ ʩʬʦʨʤʫʚʘʣʠʩʷ ʚʞʝ ʫ ʧʣʝʥʽʛʣʷʮʽʘʣʽ.  

ʋ ʨʦʟʨʽʟʽ ʉʤʠʢʽʚ ʚʝʨʭʥʷ ʧʘʯʢʘ ʘʣʶʚʽʶ ʜʥʽʧ-

ʨʦʚʩʴʢʦʛʦ ʢʣʽʤʘʪʦʣʽʪʫ ʫ ʥʘʧʨʷʤʢʫ ʩʫʯʘʩʥʦʾ ʜʦʣʠ-

ʥʠ ʨ. ɼʝʞʘ ʯʘʩʪʢʦʚʦ ʟʨʽʟʘʻʪʴʩʷ ʧʝʜʦʩʝʜʠʤʝʥʪʘʤʠ 

ʢʘʡʜʘʮʴʢʦʛʦ ʯʘʩʫ, ʱʦ ʦʜʥʦʟʥʘʯʥʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʥʘʷʚʥʽʩʪʴ ʫ ʪʦʡ ʯʘʩ ʧʦʭʠʣʫ ʪʝʨʠʪʦʨʽʾ. ʅʘ ʦʩʥʦʚʽ 

ʚʠʚʯʝʥʥʷ ʩʝʨʽʾ ʨʦʟʯʠʩʪʦʢ, ʟʘʢʣʘʜʝʥʠʭ ʫ ʥʘʧʨʷʤʢʫ 

ʨʽʯʢʠ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʨʫʪʠʟʥʘ ʩʭʠʣʫ ʨʽʯʢʦʚʦʾ 

ʜʦʣʠʥʠ ʙʫʣʘ ʟʥʘʯʥʦʶ ʚʞʝ ʫ ʧʨʠʣʫʮʴʢʠʡ ʯʘʩ. ʎʝ 

ʦʙʫʤʦʚʣʶʚʘʣʦ ʘʢʪʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʜʝʣʶʚʽʘʣʴʥʠʭ 

ʧʨʦʮʝʩʽʚ ʫ ʪʝʧʣʽ ʧʝʨʽʦʜʠ ʽ ʩʦʣʽʬʣʶʢʮʽʡʥʠʭ ʫ ʭʦ-

ʣʦʜʥʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʟʥʘ-

ʯʥʠʡ ʝʨʦʟʽʡʥʠʡ ʚʨʽʟ ʨ. ɼʝʞʘ ʚʽʜʙʫʚʘʚʩʷ ʽʟ ʧʦʯʘʪ-

ʢʫ ʢʘʡʜʘʮʴʢʦʛʦ ʯʘʩʫ. ɻʣʠʙʦʢʠʡ ʝʨʦʟʽʡʥʠʡ ʚʨʽʟ ʥʘ 

ʧʦʯʘʪʢʫ ʦʩʪʘʥʥʴʦʛʦ ʤʽʞʟʣʝʜʝʥʽʥʥʷ ʫ ʮʽʣʦʤʫ ʻ 

ʪʠʧʦʚʠʤ ʜʣʷ ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʾ ʨʽʚʥʠʥʠ [3,16,20]. 

ɼʦ ʢʽʥʮʷ ʤʽʞʟʣʝʜʝʥʽʥʥʷ ʝʨʦʟʽʡʥʽ ʧʨʦʮʝʩʠ 

ʧʦʩʪʫʧʦʚʦ ʟʘʪʫʭʘʣʠ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʥʘʢʦʧʠ-

ʯʝʥʥʷ ʧʝʜʦʩʝʜʠʤʝʥʪʽʚ ʧʨʠʧʠʥʠʣʦʩʷ, ʘ ʧʝʜʦʛʝʥʝʟ 

in situ ʨʦʟʧʦʯʘʚʩʷ. ɿʘ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ 

ʢʘʡʜʘʮʴʢʦʛʦ ʢʣʽʤʘʪʦʣʽʪʫ ʫ ʨʦʟʨʽʟʽ ʉʤʠʢʽʚ ʤʦʞʥʘ 

ʚʠʜʽʣʠʪʠ ʚʩʽ ʪʨʠ ʩʪʘʜʽʾ ʧʝʜʦʛʝʥʝʟʫ: kda, kdb1, kdb2, 

ʚʩʪʘʥʦʚʣʝʥʽ ʅ. ʆ. ʉʽʨʝʥʢʦ [40]. ʅʘ ʧʦʯʘʪʢʦʚʽʡ 

ʩʪʘʜʽʾ ʬʦʨʤʫʚʘʣʠʩʷ ʜʝʨʥʦʚʽ ˇʨʫʥʪʠ, ʘ ʥʘ ʨʘʥʥʴʦ-

ʤʫ ʦʧʪʠʤʫʤʽ ï ʣʽʩʦʚʽ. ɼʝʨʥʦʚʦ-ʩʣʘʙʦʧʽʜʟʦʣʠʩʪʠʡ 

ˇʨʫʥʪ ʧʽʟʥʴʦʛʦ ʦʧʪʠʤʫʤʫ ʧʨʦʩʪʝʞʝʥʦ ʫ ʨʦʟʨʽʟʽ  

ʚʞʝ in situ. ɿ ʧʽʜʦʰʚʠ ʛʦʨʠʟʦʥʪʫ ɽɯh ʮʴʦʛʦ ˇʨʫʥʪʫ 

ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʩʠʩʪʝʤʘ ʧʝʨʚʠʥʥʦ-ˇʨʫʥʪʦʚʠʭ ʞʠʣ, 

ʱʦ ʜʘʻ ʧʽʜʩʪʘʚʠ ʚʠʜʽʣʷʪʠ ʜʚʽ ʬʘʟʠ ʧʝʜʦʛʝʥʝʟʫ, 

ʨʦʟʜʽʣʝʥʽ ʧʦʭʦʣʦʜʘʥʥʷʤ. ʂʨʽʦʩʪʨʫʢʪʫʨʠ ʤʦʛʣʠ 

ʫʪʚʦʨʠʪʠʩʷ ʫʧʨʦʜʦʚʞ ʪʷʩʤʠʥʩʴʢʦʛʦ ʢʨʽʦʝʪʘʧʫ. 

ʊʦʙʪʦ ʤʘʣʦʧʦʪʫʞʥʠʡ ʤʘʪʝʨʽʘʣ ʪʷʩʤʠʥʩʴʢʦʛʦ ʢʣʽ-

ʤʘʪʦʣʽʪʫ ʤʽʛ ʙʫʪʠ ʧʝʨʝʪʚʦʨʝʥʠʡ ʧʨʦʮʝʩʘʤʠ ʧʝʜʦ-

ʛʝʥʝʟʫ ʫ ʧʨʠʣʫʮʴʢʠʡ ʯʘʩ.  

ɯʥʪʝʥʩʠʚʥʽ ʧʨʦʮʝʩʠ ʦʧʽʜʟʦʣʝʥʥʷ-ʽʣʶʚʽʶʚʘʥ-

ʥʷ ʫ ˇʨʫʥʪʽ kdb2 ʦʙʫʤʦʚʠʣʠ ʥʘʢʦʧʠʯʝʥʥʷ ʫ ʛʦʨ. 

Ipgl(e) ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʢʦʣʦʤʦʨʬʥʠʭ ʛʣʠʥ, ʷʢʽ 

ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʽʩʪʶ ʟʘʧʦʚʥʶʶʪʴ ʽʩʥʫʶʯʠʡ ʧʨʦ-

ʩʪʽʨ, ʮʝʤʝʥʪʫʶʯʠ ˇʨʫʥʪʦʚʠʡ ʤʘʪʝʨʽʘʣ. ʎʝ, ʫ ʩʚʦʶ 

ʯʝʨʛʫ, ʚʠʢʣʠʢʘʣʦ ʧʦʛʽʨʰʝʥʥʷ ʫʤʦʚ ʘʝʨʘʮʽʾ ʽ ʨʦʟ-

ʚʠʪʦʢ ʩʣʘʙʢʠʭ ʧʨʦʮʝʩʽʚ ʧʦʚʝʨʭʥʝʚʦʛʦ ʦʛʣʝʻʥʥʷ. 

ʃʝʛʢʠʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʩʢʣʘʜ ʤʘʪʝʨʠʥʩʴʢʦʾ 

ʧʦʨʦʜʠ ʽ ʽʥʪʝʥʩʠʚʥʽ ʧʨʦʮʝʩʠ ʦʧʽʜʟʦʣʝʥʥʷ ʦʙʫʤʦ-

ʚʣʶʚʘʣʠ ʥʝ ʣʠʰʝ ʤʽʛʨʘʮʽʶ ʛʣʠʥʠʩʪʦʾ ʬʨʘʢʮʽʾ 

ʚʥʠʟ ʟʘ ʧʨʦʬʽʣʝʤ, ʘ ʡ ʦʢʨʝʤʠʭ ʧʠʣʫʚʘʪʠʭ ʟʝʨʝʥ, 

ʱʦ ʽʜʝʥʪʠʬʽʢʫʶʪʴʩʷ ʟʘ ʚʢʣʶʯʝʥʥʷʤʠ ʧʝʨʚʠʥʥʠʭ 

ʤʽʥʝʨʘʣʽʚ ʫ ʢʫʪʘʥʘʭ.  

ʇʨʠʣʫʮʴʢʠʡ ʝʪʘʧ. ʉʫʧʽʱʘʥʠʡ ʛʨʘʥʫʣʦʤʝʪ-

ʨʠʯʥʠʡ ʩʢʣʘʜ, ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʩʝʨʝʜʥʴʦʦʢʘʪʘ-

ʥʠʭ ʧʽʱʘʥʠʭ ʟʝʨʝʥ ʽ ʜʦʙʨʝ ʩʦʨʪʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ 

ʧʨʠʣʫʮʴʢʦʛʦ ʢʣʽʤʘʪʦʣʽʪʫ ʜʘʶʪʴ ʧʽʜʩʪʘʚʠ ʛʦʚʦʨʠ-

ʪʠ ʧʨʦ ʟʥʘʯʥʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ 

ʫ ʪʦʡ ʯʘʩ. ʆʜʥʘʢ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʧʨʦʮʝʩʽʚ ʧʝʜʦʛʝʥʝʟʫ ʽ ʦʩʘʜʦʥʘʢʦʧʠʯʝʥʥʷ ʙʫʣʦ 

ʪʘʢʠʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʚʘʣʦ ʫʪʚʦʨʝʥʥʷ ˇʨʫʥʪʽʚ, ʘ ʥʝ 

ʧʝʜʦʣʽʪʽʚ. ʇʦʣʽʛʝʥʝʪʠʯʥʠʡ ʯʦʨʥʦʟʝʤʦʧʦʜʽʙʥʠʡ 

ˇʨʫʥʪ ʧʨʠʣʫʮʴʢʦʛʦ ʢʣʽʤʘʪʦʣʽʪʫ, ʥʘʡʚʽʨʦʛʽʜʥʽʰʝ, 

ʩʬʦʨʤʫʚʘʚʩʷ ʫʧʨʦʜʦʚʞ ʪʨʴʦʭ ʩʪʘʜʽʡ ʧʝʜʦʛʝʥʝʟʫ.  

ʋ ʨʘʥʥʶ ʩʪʘʜʽʶ ʫʪʚʦʨʠʚʩʷ ʯʦʨʥʦʟʝʤʦʧʦʜʽʙ-

ʥʠʡ ˇʨʫʥʪ ʟʽ ʩʣʘʙʢʠʤʠ ʦʟʥʘʢʘʤʠ ʦʧʽʜʟʦʣʝʥʥʷ. 

ʆʩʪʘʥʥʽ ʦʙʫʤʦʚʣʝʥʽ ʣʝʛʢʠʤ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʤ 

ʩʢʣʘʜʦʤ ʤʘʪʝʨʠʥʩʴʢʦʾ ʧʦʨʦʜʠ. ˆʨʫʥʪʦʚʠʡ ʤʘʪʝʨʽ-

ʘʣ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʛʫʤʫʩʦʚʦ-ʛʣʠʥʠʩʪʠʤ ʩʢʣʘ-

ʜʦʤ ʧʣʘʟʤʠ, ʧʨʦʪʝ ʣʠʰʝ ʯʘʩʪʢʦʚʦʶ ʘʛʨʝʛʦʚʘʥʽʩ-

ʪʶ. ɿʥʘʯʥʠʡ ʩʪʫʧʽʥʴ ʜʝʟʘʛʨʝʛʘʮʽʾ ʤʘʪʝʨʽʘʣʫ ʤʽʛ 

ʙʫʪʠ ʨʝʟʫʣʴʪʘʪʦʤ ʝʧʽʛʝʥʝʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʧʨʦʤʝ-

ʨʟʘʥʥʷ-ʪʘʥʝʥʥʷ ʪʘ ʽʥʽʮʽʘʣʴʥʦʛʦ ʦʛʣʝʻʥʥʷ [21, 63]. 

ʂʨʽʦʛʝʥʥʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ˇʨʫʥʪʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʥʘ ʤʽʢʨʦʨʽʚʥʽ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʩʦʨʪʫʚʘʥʥʷʤ ʧʽ-

ʱʘʥʠʭ ʟʝʨʝʥ ʟʘ ʩʪʽʥʢʘʤʠ ʧʦʨʦʚʦʛʦ ʧʨʦʩʪʦʨʫ, ʱʦ, 

ʥʘʡʚʽʨʦʛʽʜʥʽʰʝ, ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʢʨʽʦʛʝʥʥʦʛʦ ʧʫ-

ʯʽʥʥʷ [21, 29, 38]. ˆʨʫʥʪʠ ʯʦʨʥʦʟʝʤʥʦʛʦ ʨʷʜʫ ʬʦ-

ʨʤʫʚʘʣʠʩʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʟʘʛʘʣʦʤ [20, 49], 

ʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ɺʦʣʠʥʩʴʢʦʾ ʚʠʩʦʯʠʥʠ [46], ʟʦʢʨʝʤʘ, 

ʫʧʨʦʜʦʚʞ ʧʽʜʩʪʘʜʽʾ pl1b2. ʊʦʤʫ ʡ ʢʦʨʝʣʶʻʤʦ ʦʧʠ-

ʩʘʥʠʡ ˇʨʫʥʪ ʽʟ ʫʪʚʦʨʝʥʥʷʤʠ ʮʽʻʾ ʧʽʜʩʪʘʜʽʾ.  

ɼʝʬʦʨʤʘʮʽʾ ʯʦʨʥʦʟʝʤʦʧʦʜʽʙʥʦʛʦ ˇʨʫʥʪʫ ʩʦ-

ʣʽʬʣʶʢʮʽʡʥʠʤʠ ʪʝʢʩʪʫʨʘʤʠ ʽ ʩʠʩʪʝʤʦʶ ʧʝʨʚʠʥ-

ʥʦ-ˇʨʫʥʪʦʚʠʭ ʞʠʣ, ʷʢʽ ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʟ ʡʦʛʦ ʢʨʽʚ-

ʣʽ, ʻ ʽʥʜʠʢʘʪʦʨʘʤʠ ʟʥʘʯʥʦʛʦ ʧʦʭʦʣʦʜʘʥʥʷ ʢʣʽʤʘʪʫ 

ʫʩʝʨʝʜʠʥʽ ʧʨʠʣʫʮʴʢʦʛʦ ʝʪʘʧʫ. ʅʘʡʚʽʨʦʛʽʜʥʽʰʝ, 

ʢʨʽʦʛʝʥʝʟ ʚ ʫʤʦʚʘʭ ʛʣʠʙʦʢʦʛʦ ʩʝʟʦʥʥʦʛʦ ʧʨʦʤʝʨ-

ʟʘʥʥʷ ʚʽʜʙʫʚʘʚʩʷ ʫʧʨʦʜʦʚʞ ʭʦʣʦʜʥʦʛʦ ʧʽʜʝʪʘʧʫ 

ópl2ô, ʧʨʦʩʪʝʞʝʥʦʛʦ ʫ ʨʦʟʨʽʟʘʭ ̔ʥʰʠʭ ʨʘʡʦʥʽʚ ʋʢ-

ʨʘʾʥʠ [49].  

ɺʠʱʝ ʟʘʣʷʛʘʻ ʥʝʧʦʨʫʰʝʥʠʡ ʧʣʘʩʪʠʯʥʠʤʠ 

ʜʝʬʦʨʤʘʮʽʷʤʠ ʽʥʽʮʽʘʣʴʥʠʡ ˇʨʫʥʪ (plb), ʷʢʠʡ ʟʘ 

ʩʚʦʾʤʠ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʨʠʩʘʤʠ ʥʘʛʘʜʫʻ ʝʤʙʨʽʦ-

ʥʘʣʴʥʠʡ ʙʫʨʦʟʝʤ. ʇʨʦʪʝ ʛʫʤʫʩʦʚʦ-ʛʣʠʥʠʩʪʠʡ 



ɺʽʩʥʠʢ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ̔ ʤʝʥʽ ɺ.ʅ. ʂʘʨʘʟʽʥʘ  

- от - 

ʩʢʣʘʜ ʧʣʘʟʤʠ ʻ ʽʥʜʠʢʘʪʦʨʦʤ ʚʽʜʥʦʩʥʦ ʘʢʪʠʚʥʠʭ 

ʧʨʦʮʝʩʽʚ ʛʫʤʫʩʦʫʪʚʦʨʝʥʥʷ. ʇʦʨʷʜ ʽʟ ʤʫʣʝʚʠʤ 

ʛʫʤʫʩʦʤ, ʽʩʥʫʶʪʴ ʦʩʝʨʝʜʢʠ ʥʘʢʦʧʠʯʝʥʥʷ ʛʨʫʙʠʭ 

ʬʦʨʤ ʛʫʤʫʩʫ (ʤʦʜʝʨ, ʤʫʣʝʧʦʜʽʙʥʠʡ ʤʦʜʝʨ), ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʢʠʩʣʽ ʫʤʦʚʠ ʛʫʤʫʩʦʥʘʢʦʧʠʯʝʥʥʷ. 

ʊʘʢʽ ʫʤʦʚʠ ʤʦʛʣʠ ʽʩʥʫʚʘʪʠ ʫ ʩʚʽʪʣʠʭ ʣʽʩʘʭ [39]. 

ʉʣʽʜʠ ʧʨʦʮʝʩʽʚ ʦʧʽʜʟʦʣʝʥʥʷ ʪʘ ʣʝʩʠʚʘʞʫ ʚʽʜʩʫʪ-

ʥʽ. ʎʝʡ ˇʨʫʥʪ ʤʽʛ ʫʪʚʦʨʠʚʩʷ ʫʧʨʦʜʦʚʞ ʨʘʥʥʴʦʾ 

ʩʪʘʜʽʾ ʧʽʜʝʪʘʧʫ ópl3ô ī pl3b1. 

ɺʝʨʭʥʽʡ ˇʨʫʥʪ ʧʨʠʣʫʮʴʢʦʾ ʛʨʫʥʪʦʚʦʾ  ʩʚʽʪʠ ʻ 

ʜʝʨʥʦʚʦ-ʢʘʨʙʦʥʘʪʥʠʤ. ʋ ʥʠʞʥʽʡ ʡʦʛʦ ʯʘʩʪʠʥʽ 

(ʛʦʨ. HPk,) ʧʣʘʟʤʘ ʧʨʦʩʦʯʝʥʘ ʢʨʠʧʪʦ- ʪʘ ʤʽʢʨʦʢ-

ʨʠʩʪʘʣʽʯʥʠʤ ʢʘʣʴʮʠʪʦʤ, ʷʢʠʡ ʧʦʜʝʢʫʜʠ ʮʝʤʝʥʪʫʻ 

ˇʨʫʥʪʦʚʠʡ ʤʘʪʝʨʽʘʣ. ʅʦʚʦʫʪʚʦʨʝʥʥʷ ʢʘʨʙʦʥʘʪʽʚ 

ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʧʝʨʝʢʨʠʩʪʘʣʽʟʦʚʘʥʽ ʪʘ ʥʝʩʫʪʴ 

ʦʟʥʘʢʠ ʾʭʥʴʦʾ ʩʝʟʦʥʥʦʾ ʤʽʛʨʘʮʽʾ. ʋ ʛʦʨ. Hk(gl) 

ʟʨʦʩʪʘʻ ʜʦʤʽʰʢʘ ʜʠʩʧʝʨʛʦʚʘʥʦʛʦ ʛʫʤʫʩʫ ʪʠʧʫ 

çʩʪʝʧʦʚʠʡ ʤʫʣʴè, ʷʢʠʡ ʩʢʦʘʛʫʣʶʚʘʥʦ ʫ ʢʨʫʧʥʽ ʪʘ 

ʧʨʦʩʪʽ ʤʽʢʨʦʘʛʨʝʛʘʪʠ. ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʟʘʣʽʟʦ-

ʤʘʥʛʘʥʦʚʠʭ ʥʦʚʦʫʪʚʦʨʝʥʴ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʜʽʘʛʝʥʝ-

ʪʠʯʥʦʛʦ ʦʛʣʝʻʥʥʷ. ʆʪʞʝ, ʦʩʦʙʣʠʚʦʩʪʽ ˇʨʫʥʪʫ ʩʚʽ-

ʜʯʘʪʴ ʧʨʦ ʡʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʧʦʩʫʰʣʠʚʦ-

ʛʦ ʢʣʽʤʘʪʫ, ʘ ʩʘʤ ˇʨʫʥʪ ʤʦʞʝ  ʙʫʪʠ ʚʽʜʥʝʩʝʥʠʡ ʜʦ 

ʧʽʟʥʴʦʾ ʩʪʘʜʽʾ ʧʽʜʝʪʘʧʫ ī pl3b2. 

ʅʘ ʧʦʯʘʪʢʫ ʫʜʘʡʩʴʢʦʛʦ ʢʨʽʦʝʪʘʧʫ ɦ ʝ ʚ ʘʨʠ-

ʜʥʠʭ ʫʤʦʚʘʭ ʩʬʦʨʤʫʚʘʣʘʩʷ ʩʠʩʪʝʤʘ ʥʝʚʝʣʠʢʠʭ 

ʧʝʨʚʠʥʥʦ-ˇʨʫʥʪʦʚʠʭ ʞʠʣ (ʛʣʠʙʠʥʦʶ 1 ʤ ʪʘ ʽʟ 

ʰʠʨʠʥʦʶ ʧʦʣʽʛʦʥʽʚ 1,5 ʤ). ʇʦʜʘʣʴʰʝ ʥʘʨʦʩʪʘʥʥʷ 

ʟʚʦʣʦʞʝʥʦʩʪʽ ʢʣʽʤʘʪʫ ʦʙʫʤʦʚʠʣʦ ʘʢʪʠʚʽʟʘʮʽʶ 

ʩʦʣʽʬʣʶʢʮʽʡʥʦ-ʜʝʣʶʚʽʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʩʭʠʣʘʭ 

ʢʨʫʪʠʟʥʦʶ ʥʘʚʽʪʴ 2↔. ʋ ʮʝʡ ʯʘʩ ʩʬʦʨʤʫʚʘʣʘʩʷ ʥʝ-

ʚʝʣʠʢʘ ʧʩʝʚʜʦʤʦʨʬʦʟʘ ʟʘ ʧʦʚʪʦʨʥʦ-ʞʠʣʴʥʠʤ 

ʣʴʦʜʦʤ (ʛʣʠʙʠʥʦʶ 1,8 ʤ), ʷʢʘ ʧʨʠʧʠʥʠʣʘ ʩʚʽʡ 

ʨʽʩʪ ʱʝ ʫ ʧʝʨʽʦʜ ʘʢʪʠʚʥʠʭ  ʩʦʣʽʬʣʶʢʮʽʡʥʠʭ ʧʨʦ-

ʮʝʩʽʚ. ʅʘʡʚʽʨʦʛʽʜʥʽʰʝ, ʜʝʛʨʘʜʘʮʽʷ ʣʴʦʜʷʥʦʛʦ 

ʢʣʠʥʘ ʚʽʜʙʫʣʘʩʷ ʱʝ ʥʘ ʧʦʯʘʪʢʫ ʩʪʘʜʽʘʣʫ. ʇʘʣʝʦ-

ʤʝʨʟʣʦʪʥʠʡ ʢʦʤʧʣʝʢʩ ʫʜʘʡʩʴʢʦʛʦ ʢʨʽʦʝʪʘʧʫ, ʜʦʩ-

ʣʽʜʞʝʥʠʡ ʽ ʚ ʽʥʰʠʭ ʨʦʟʨʽʟʘʭ ʪʝʨʠʪʦʨʽʾ ɺʦʣʠʥʩʴʢʦʾ 

ʚʠʩʦʯʠʥʠ [14, 33, 50], ʜʘʻ ʧʽʜʩʪʘʚʠ ʚʚʘʞʘʪʠ, ʱʦ ʫ 

ʮʝʡ ʯʘʩ ʪʫʪ ʽʩʥʫʚʘʣʘ ʜʠʩʢʨʝʪʥʘ ʢʨʽʦʣʽʪʦʟʦʥʘ.  

 ɼʦ ʢʽʥʮʷ ʫʜʘʡʩʴʢʦʛʦ ʝʪʘʧʫ ʧʨʦʮʝʩʠ ʢʨʽʦʛʝ-

ʥʝʟʫ ʪʘ ʜʝʣʶʚʽʘʣʴʥʦʛʦ ʟʤʠʚʫ ʧʦʩʪʫʧʦʚʦ ʟʤʽʥʶ-

ʶʪʴʩʷ ʣʝʩʦʥʘʢʦʧʠʯʝʥʥʷʤ. ʇʨʦʪʝ ʚʠʩʦʢʠʡ ʚʤʽʩʪ 

ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ  ʫ ʧʣʘʟʤʽ ʫ ʚʠʛʣʷʜʽ ʟʛʫʩʪʢʽʚ 

ʘʤʦʨʬʥʦʛʦ ʤʫʣʝʚʦʛʦ ʛʫʤʫʩʫ ʪʘ ʛʫʤʫʩʫ ʪʠʧʫ ʤʦ-

ʜʝʨ ʩʚʽʜʯʘʪʴ ʧʨʦ ʫʯʘʩʪʴ ʽʥʽʮʽʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʧʝ-

ʜʦʛʝʥʝʟʫ (ʟʦʢʨʝʤʘ ʛʫʤʫʩʦʥʘʢʦʧʠʯʝʥʥʷ) ʚ ʫʪʚʦ-

ʨʝʥʥʽ ʚʽʜʢʣʘʜʽʚ.  

ʋ ʚʠʪʘʯʽʚʩʴʢʠʡ ʯʘʩ ʤʘʣʘ ʤʽʩʮʝ ʘʢʪʠʚʽʟʘʮʽʷ 

ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʦʙʨʘʞʝʥʝ ʫ ʧʝʨʝʚʽʜ-

ʢʣʘʜʝʥʥʽ ˇʨʫʥʪʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʋ ʮʝʡ ʯʘʩ, ʡʤʦʚʽ-

ʨʥʦ, ʬʦʨʤʫʚʘʣʠʩʷ ʙʫʨʽ ʛʣʝʡʦʚʽ ˇʨʫʥʪʠ ʚ ʫʤʦʚʘʭ 

ʢʦʥʪʨʘʩʪʥʦʛʦ ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ 

ʦʨʛʘʥʽʯʥʘ ʨʝʯʦʚʠʥʘ ʙʫʣʘ ʩʢʦʘʛʫʣʴʦʚʘʥʘ ʚ ʘʤʦʨʬ-

ʥʽ ʟʛʫʩʪʢʠ, ʛʽʜʨʦʢʩʠʜʠ ʟʘʣʽʟʘ ʪʘ ʤʘʥʛʘʥʫ ʩʝʛʨʝʛʦ-

ʚʘʥʽ ʫ ʥʦʜʫʣʽ, ʫʪʚʦʨʠʣʘʩʷ ʩʠʩʪʝʤʘ ʤʽʢʨʦʪʨʽʱʠʥ 

ʫʩʠʭʘʥʥʷ. ʇʨʠʩʫʪʥʽʩʪʴ ʫʟʜʦʚʞ ʢʘʥʘʣʦʧʦʜʽʙʥʠʭ 

ʧʦʨ ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʠʭ ʛʽʧʦʢʫʪʘʥ, ʚʽʨʦʛʽʜʥʦ, ʻ 

ʨʝʟʫʣʴʪʘʪʦʤ ʩʝʟʦʥʥʦʾ ʤʽʛʨʘʮʽʾ ʢʘʨʙʦʥʘʪʽʚ ʨʘʟʦʤ ʽʟ 

ʢʘʧʽʣʷʨʥʦʶ ʚʦʣʦʛʦʶ. ʋʪʚʦʨʝʥʥʷ ʢʘʨʙʦʥʘʪʥʠʭ 

ʛʽʧʦʢʫʪʘʥ, ʡʤʦʚʽʨʥʦ, ʙʫʣʦ ʜʽʘʛʝʥʝʪʠʯʥʠʤ. 

ʋ ʙʫʟʴʢʠʡ ʯʘʩ ʩʦʣʽʬʣʶʢʮʽʡʥʽ ʧʨʦʮʝʩʠ ʥʘ 

ʩʭʠʣʘʭ ʽʩʥʫʚʘʣʠ ʜʦʩʠʪʴ ʜʦʚʛʦ, ʱʦ ʦʙʫʤʦʚʠʣʦ 

ʧʣʘʩʪʠʯʥʽ ʜʝʬʦʨʤʘʮʽʾ ʤʘʡʞʝ ʫʩʴʦʛʦ ʣʝʩʦʚʦʛʦ 

ʢʣʽʤʘʪʦʣʽʪʫ. ʃʦʢʘʣʽʟʘʮʽʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʢʘʨʙʦ-

ʥʘʪʽʚ ʫ ʙʦʨʦʰʥʠʩʪʽʡ ʬʦʨʤʽ (ʨʦʟʤʽʨ ʢʨʠʩʪʘʣʽʚ ʢʘ-

ʣʴʮʠʪʫ ʤʘʡʞʝ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʤʽʨʫ ʧʠʣʫʚʘʪʠʭ ʟʝ-

ʨʝʥ), ʚʽʨʦʛʽʜʥʦ, ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʦʙʫʤʦʚʣʝʥʦʾ ʢʨʽʦ-

ʛʝʥʝʟʦʤ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʥʘʩʠʯʝʥʠʭ ʢʘʣʴʮʠʪʦʤ ʨʦʟ-

ʯʠʥʽʚ [52]. ʆʢʨʽʤ ʮʴʦʛʦ, ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʢʘʨʙʦʥʘʪ-

ʥʽ ʥʦʜʫʣʽ (ʜʦ 4 ʩʤ ʫ ʜʽʘʤʝʪʨʽ), ʷʢʽ, ʟʘ [28], ʫʪʚʦ-

ʨʶʶʪʴʩʷ ʚ ʫʤʦʚʘʭ ʟʤʽʥʠ ʧʝʨʽʦʜʠʯʥʦʛʦ ʩʪʦʷʥʥʷ 

ʚʦʣʦʛʠ ʽʟ ʧʦʩʫʰʣʠʚʠʤʠ ʩʝʟʦʥʘʤʠ. ʇʝʨʝʟʚʦʣʦ-

ʞʝʥʥʷ ʚʽʜʢʣʘʜʽʚ ʢʣʽʤʘʪʦʣʽʪʫ ʤʦʛʣʦ ʙʫʪʠ ʟʫʤʦʚʣʝ-

ʥʠʤ ʽʩʥʫʚʘʥʥʷʤ ʤʽʩʮʝʚʦʛʦ ʚʦʜʦʪʨʠʚʢʦʛʦ ʰʘʨʫ 

ʙʘʛʘʪʦʨʽʯʥʦ ʤʝʨʟʣʠʭ ʧʦʨʽʜ. ʇʨʠ ʮʴʦʤʫ, ʪʘʢʦʞ 

ʤʘʶʪʴ ʤʽʩʮʝ ʧʩʝʚʜʦʤʦʨʬʦʟʠ ʢʘʨʙʦʥʘʪʽʚ ʟʘ ʜʘʚ-

ʥʽʤʠ ʢʦʨʝʥʷʤʠ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʽʟ ʢʨʫʧʥʽʰʠʭ 

ʢʨʠʩʪʘʣʽʚ ʢʘʣʴʮʠʪʫ ʨʦʟʤʽʱʝʥʠʭ ʢʦʥʮʝʥʪʨʠʯʥʦ ʫ 

ʧʦʨʦʚʦʤʫ ʧʨʦʩʪʦʨʽ. ɿʘ [43] ʪʘʢʽ ʢʨʠʩʪʘʣʠ ʫʪʚʦ-

ʨʶʶʪʴʩʷ ʫ ʨʝʟʫʣʴʪʘʪʽ ʟʘʤʽʱʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʢʣʽ-

ʪʠʥ ʢʘʣʴʮʠʪʦʚʠʤ ʨʦʟʯʠʥʦʤ ʪʘ ʡʦʛʦ ʧʦʜʘʣʴʰʦʶ 

ʢʨʠʩʪʘʣʽʟʘʮʽʻʶ. 

ʋ ʜʦʬʽʥʽʚʩʴʢʠʡ ʯʘʩ ʩʬʦʨʤʫʚʘʚʩʷ ʧʘʣʝʚʦ-

ʙʫʨʠʡ ʢʘʨʙʦʥʘʪʥʠʡ ˇʨʫʥʪ, ʦʛʣʝʻʥʠʡ ʫ ʥʠʞʥʽʡ ʯʘ-

ʩʪʠʥʽ. ˆʨʫʥʪ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʢʘʨ-

ʙʦʥʘʪʽʚ (10,4-12,9%), ʧʨʦʪʝ ʚʦʥʠ ʚ ʦʩʥʦʚʥʦʤʫ 

ʧʦʰʠʨʝʥʽ ʫ ʙʦʨʦʰʥʠʩʪʽʡ ʬʦʨʤʽ, ʽ, ʡʤʦʚʽʨʥʦ, ʤʘ-

ʶʪʴ ʢʨʽʦʛʝʥʥʝ ʧʦʭʦʜʞʝʥʥʷ. ɼʽʘʛʝʥʝʪʠʯʥʝ ʬʦʨʤʫ-

ʚʘʥʥʷ ʢʘʨʙʦʥʘʪʽʚ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʾʭʥʴʦʶ ʤʘʢ-

ʩʠʤʘʣʴʥʦʶ ʣʦʢʘʣʽʟʘʮʽʻʶ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʛʝʥʝ-

ʪʠʯʥʦʛʦ ʧʨʦʬʽʣʶ ˇʨʫʥʪʫ.  

ɺʠʩʦʢʠʡ ʚʤʽʩʪ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʫ ʧʣʘʟ-

ʤʽ, ʘ ʤʽʩʮʷʤʠ ʩʢʣʘʜʥʘ ʤʽʢʨʦʘʛʨʝʛʘʮʽʷ ˇʨʫʥʪʦʚʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʩʚʽʜʯʘʪʴ, ʧʦ-ʧʝʨʰʝ, ʧʨʦ ʽʥʪʝʥʩʠʚʥʽ 

ʧʨʦʮʝʩʠ ʛʫʤʫʩʦʫʪʚʦʨʝʥʥʷ, ʘ ʧʦ-ʜʨʫʛʝ, ʧʨʦ ʚʠʩʦ-

ʢʫ ʘʢʪʠʚʥʽʩʪʴ ˇʨʫʥʪʦʚʦʾ ʬʘʫʥʠ. ʋ ʛʦʨ. ʅʈGLk  

ʦʨʛʘʥʽʯʥʘ ʨʝʯʦʚʠʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʽʣʴʰ ʛʨʫʙʠʤʠ 

ʬʦʨʤʘʤʠ ʛʫʤʫʩʫ (ʤʫʣʝʧʦʜʽʙʥʠʤ ʤʦʜʝʨʦʤ ʽ ʤʦʜʝ-

ʨʦʤ), ʷʢʽ ʫʪʚʦʨʠʣʠʩʷ ʚ ʫʤʦʚʘʭ ʩʝʟʦʥʥʦʛʦ ʩʪʦʷʥʥʷ 

ʚʦʣʦʛʠ. ɺʽʨʦʛʽʜʥʦ, ʢʠʩʣʽ ʫʤʦʚʠ ʛʫʤʫʩʦʥʘʢʦʧʠ-

ʯʝʥʥʷ, ʷʢʽ ʽʩʥʫʚʘʣʠ ʥʘ ʨʘʥʥʽʡ ʬʘʟʽ ʧʝʜʦʛʝʥʝʟʫ, 

ʟʤʽʥʠʣʠʩʷ ʥʝʡʪʨʘʣʴʥʠʤʠ ʥʘ ʧʽʟʥʽʡ. ʎʝ ʤʦʞʝ 

ʩʚʽʜʯʠʪʠ ʧʨʦ ʟʤʝʥʰʝʥʥʷ ʩʪʫʧʝʥʷ ˇʨʫʥʪʦʚʦʛʦ ʟʚʦ-

ʣʦʞʝʥʥʷ ʜʦ ʢʽʥʮʷ ʝʪʘʧʫ.  

ʋ ʧʨʠʯʦʨʥʦʤʦʨʩʴʢʠʡ ʯʘʩ ʚʽʜʙʫʣʦʩʷ ʫʪʚʦ-

ʨʝʥʥʷ ʪʠʧʦʚʠʭ ʢʘʨʙʦʥʘʪʥʠʭ ʣʝʩʽʚ ʚ ʫʤʦʚʘʭ ʜʝ-

ʷʢʦʾ ʘʢʪʠʚʽʟʘʮʽʾ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ. ʆʩʪʘʥʥʻ ʚʠ-

ʧʣʠʚʘʻ ʽʟ ʧʽʜʚʠʱʝʥʦʛʦ ʚʤʽʩʪʫ ʬʨʘʢʮʽʾ ʜʨʽʙʥʦʛʦ 

ʧʽʩʢʫ. ʂʘʨʙʦʥʘʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʦʩʥʦʚʥʦʤʫ 

ʤʽʢʨʠʪʦʤ, ʷʢʠʡ ʨʽʚʥʦʤʽʨʥʦ ʧʨʦʩʦʯʫʻ  ʧʣʘʟʤʫ ʽ 

ʟʨʽʜʢʘ ʩʝʛʨʝʛʦʚʘʥʦ ʫ ʥʦʚʦʫʪʚʦʨʝʥʥʷ, ʱʦ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʾʭʥʽʡ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʩʠʥʩʝʜʠʤʝʥʪʥʠʡ ʛʝʥʝ-

ʟʠʩ. ɿʘ ʥʘʷʚʥʽʩʪʶ ʽʥʽʮʽʘʣʴʥʦʛʦ ʛʣʝʡʦʚʦʛʦ ˇʨʫʥʪʫ 



ʉʝʨʽʷ çɻʝʦʣʦʛʽʷ. ɻʝʦʛʨʘʬʽʷ. ɽʢʦʣʦʛʽʷè, ʚʠʧʫʩʢ 53   

- оу - 

ʫ ʮʴʦʤʫ ʣʝʩʦʚʦʤʫ ʢʣʽʤʘʪʦʣʽʪʽ ʤʦʞʥʘ ʽʜʝʥʪʠʬʽʢʫ-

ʚʘʪʠ ʧʦʪʝʧʣʽʥʥʷ ʢʣʽʤʘʪʫ ʫʩʝʨʝʜʠʥʽ ʝʪʘʧʫ (pc2). 

ɿʥʘʯʥʝ ʧʦʭʦʣʦʜʘʥʥʷ ʢʣʽʤʘʪʫ ʚʧʨʦʜʦʚʞ ʡʦʛʦ 

ʧʽʟʥʴʦʛʦ ʧʽʜʝʪʘʧʫ (pc3) ʦʙʫʤʦʚʠʣʦ ʘʢʪʠʚʽʟʘʮʽʶ 

ʧʨʦʮʝʩʽʚ ʢʨʽʦʛʝʥʝʟʫ ī ʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʧʩʝʚ-

ʜʦʤʦʨʬʦʟ ʟʘ ʧʦʚʪʦʨʥʦ-ʞʠʣʴʥʠʤ ʣʴʦʜʦʤ (ʛʣʠʙʠ-

ʥʦʶ ʙʣʠʟʴʢʦ 2 ʤ). ɺ ʫʤʦʚʘʭ ʣʦʢʘʣʴʥʦʾ ʜʝʛʨʘʜʘʮʽʾ 

ʙʘʛʘʪʦʨʽʯʥʦʾ ʤʝʨʟʣʦʪʠ ʯʠ ʟʨʦʩʪʘʥʥʷ ʛʣʠʙʠʥʠ ʜʽʷ-

ʣʴʥʦʛʦ ʰʘʨʫ ʫʪʚʦʨʠʣʘʩʷ ʩʠʩʪʝʤʘ ʽʥʚʦʣʶʮʽʡʥʠʭ 

ʜʝʬʦʨʤʘʮʽʡ. 

 ʋ ʛʦʣʦʮʝʥʽ ʩʬʦʨʤʫʚʘʚʩʷ ʯʦʨʥʦʟʝʤ ʪʠʧʦʚʠʡ, 

ʷʢʠʡ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʮʝʩʽʚ ʧʣʦʱʠʥʥʦʛʦ ʟʤʠʚʫ, 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʫʢʦʨʦʯʝʥʠʤ ʧʨʦʬʽʣʝʤ ʽ ʣʦʢʘʣʽ-

ʟʘʮʽʻʶ ʢʘʨʙʦʥʘʪʽʚ ʫ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ˇʨʫʥʪʫ.  

ɺʠʩʥʦʚʢʠ. 

1) ʃʝʩʦʚʦ-ˇʨʫʥʪʦʚʘ ʬʦʨʤʘʮʽʷ ʫ ʨʦʟʨʽʟʽ ʉʤʠ- 

ʢʽʚ ʧʽʜʨʦʟʜʽʣʷʻʪʴʩʷ ʥʘ ʜʨʽʙʥʽ ʩʪʨʘʪʠʛʨʘʬʽʯʥʽ 

ʦʜʠʥʠʮʽ, ʦʩʦʙʣʠʚʦ ʫ ʢʘʡʜʘʮʴʢʦʤʫ i ʧʨʠʣʫʮʴʢʦʤʫ 

ʢʣʽʤʘʪʦʣʽʪʘʭ, ʱʦ ʨʦʙʠʪʴ ʮʝʡ ʨʦʟʨʽʟ ʮʽʥʥʠʤ ʜʣʷ 

ʧʦʜʘʣʴʰʦʾ ʨʦʟʨʦʙʢʠ ʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʨʝʛʽʦʥʘʣʴ-

ʥʦʾ ʩʭʝʤʠ ʢʦʨʦʪʢʦʧʝʨʽʦʜʠʯʥʦʾ ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʦʾ 

ʝʪʘʧʥʦʩʪʽ. 

2) ʇʝʨʠʛʣʷʮʽʘʣʴʥʠʡ ʘʣʶʚʽʡ ʜʥʽʧʨʦʚʩʴʢʦʛʦ 

ʯʘʩʫ, ʷʢʠʡ ʟʘʣʷʛʘʻ ʚ ʦʩʥʦʚʽ ʨʦʟʨʽʟʫ ʉʤʠʢʽʚ, ʘ ʪʘ-

ʢʦʞ ʘʥʘʣʽʟ ʙʫʜʦʚʠ ʩʫʩʽʜʥʽʭ ʚʽʜʩʣʦʥʝʥʴ, ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʨʦʟʨʽʟʫ ʥʘ ʜʘʚʥʽʡ ʥʘʜʟʘʧʣʘʚ-

ʥʽʡ ʪʝʨʘʩʽ ʨ. ɼʝʞʘ. ɽʨʦʟʽʡʥʠʡ ʚʨʽʟ ʨ. ɼʝʞʘ, ʷʢʠʡ 

ʪʨʠʚʘʻ ʜʦ ʪʝʧʝʨ, ʨʦʟʧʦʯʘʚʩʷ ʫ ʢʘʡʜʘʮʴʢʦʤʫ ʝʪʘʧʽ.  

3) ʈʦʟʪʘʰʫʚʘʥʥʷ ʨʦʟʨʽʟʫ ʥʘ ʧʦʣʦʛʦʤʫ ʩʭʠʣʽ 

ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʟʘ ʡʦʛʦ ʫʪʚʦʨʝʥʥʷʤʠ ʜʝʢʽʣʴ-

ʢʘ ʬʘʟ ʘʢʪʠʚʽʟʘʮʽʾ ʝʨʦʟʽʡʥʠʭ ʽ ʩʦʣʽʬʣʶʢʮʽʡʥʠʭ 

ʧʨʦʮʝʩʽʚ. ɽʨʦʟʽʡʥʽ ʧʨʦʮʝʩʠ ʙʫʣʠ ʥʘʡʙʽʣʴʰ ʘʢʪʠ-

ʚʥʠʤʠ ʥʘ ʬʘʟʘʭ: kda, kdb1, pl, ud1, vt, pc, hl, ʩʦʣʽ-

ʬʣʶʢʮʽʡʥʽ ʧʨʦʮʝʩʠ ī ʥʘ ʬʘʟʘʭ: pl2, ud1, bg.  

4) ʋʧʨʦʜʦʚʞ ʢʘʡʜʘʮʴʢʦʛʦ ʝʪʘʧʫ ʤʘʣʠ ʤʽʩʮʝ 

ʪʨʠ ʬʘʟʠ ʧʝʜʦʛʝʥʝʟʫ: kda, kdb1, kdb2 ʋ ʨʦʟʨʽʟʽ 

ʉʤʠʢʽʚ ʫʪʚʦʨʝʥʥʷ ʧʝʨʰʠʭ ʜʚʦʭ ʬʘʟ ʫ ʟʚôʷʟʢʫ ʽʟ 

ʨʦʟʚʠʪʢʦʤ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʝ-

ʜʦʩʝʜʠʤʝʥʪʘʤʠ, ʫʧʨʦʜʦʚʞ ʪʨʝʪʴʦʾ ʬʘʟʠ ʚʽʜʙʫʣʦ-

ʩʷ ʫʪʚʦʨʝʥʥʷ ʜʝʨʥʦʚʦ-ʩʣʘʙʦʧʽʜʟʦʣʠʩʪʦʛʦ ˇʨʫʥʪʫ.  

5) ɿʘ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʙʫʜʦʚʠ ʧʨʠʣʫʮʴʢʦʛʦ 

ʧʝʜʦʢʦʤʧʣʝʢʩʫ ʨʝʢʦʥʩʪʨʫʡʦʚʘʥʦ ʪʘʢʽ ʢʦʨʦʪʢʦʧʝ-

ʨʽʦʜʠʯʥʽ  ʝʪʘʧʠ ʨʦʟʚʠʪʢʫ ʧʨʠʨʦʜʠ ʮʴʦʛʦ ʯʘʩʫ: 

pl1b2 ï ʬʦʨʤʫʚʘʥʥʷ ʯʦʨʥʦʟʝʤʦʧʦʜʽʙʥʦʛʦ ʦʧʽʜʟʦ-

ʣʝʥʦʛʦ ˇʨʫʥʪʫ ʟʘ ʫʤʦʚ ʘʨʠʜʠʟʘʮʽʾ ʢʣʽʤʘʪʫ; pl2 ï 

ʧʦʭʦʣʦʜʘʥʥʷ ʡ ʘʢʪʠʚʽʟʘʮʽʷ ʢʨʽʦʛʝʥʥʠʭ ʧʨʦʮʝʩʽʚ 

(ʩʦʣʽʬʣʶʢʮʽʷ, ʤʦʨʦʟʦʙʽʡʥʝ ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ); pl3b1 
ï ʬʦʨʤʫʚʘʥʥʷ ʽʥʽʮʽʘʣʴʥʠʭ ʜʝʨʥʦʚʦ-ʙʫʨʠʭ ˇʨʫʥ-

ʪʽʚ; pl3b2 ï ʬʦʨʤʫʚʘʥʥʷ ʜʝʨʥʦʚʦ-ʢʘʨʙʦʥʘʪʥʠʭ 

ˇʨʫʥʪʽʚ ʟʘ ʫʤʦʚ ʘʨʠʜʠʟʘʮʽʾ ʢʣʽʤʘʪʫ. 

6) ʅʘ ʧʦʯʘʪʢʫ ʫʜʘʡʩʴʢʦʛʦ ʝʪʘʧʫ ʬʘʟʘ ʤʦʨʦ-

ʟʦʙʽʡʥʦʛʦ ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ ʟʤʽʥʠʣʘʩʷ ʬʘʟʦʶ ʨʦʟ-

ʚʠʪʢʫ ʩʦʣʽʬʣʶʢʮʽʡʥʦ-ʜʝʣʶʚʽʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ. ʋ 

ʮʝʡ ʯʘʩ ʽʩʥʫʚʘʣʘ ʜʠʩʢʨʝʪʥʘ ʢʨʽʦʣʽʪʦʟʦʥʘ. ɼʦ ʢʽʥ-

ʮʷ ʝʪʘʧʫ ʩʭʠʣʦʚʽ ʧʨʦʮʝʩʠ ʧʦʩʣʘʙʠʣʠʩʷ, ʧʦʩʠʣʠ-

ʣʦʩʷ ʣʝʩʦʥʘʢʦʧʠʯʝʥʥʷ ʪʘ ʽʥʽʮʽʘʣʴʥʠʡ ʧʝʜʦʛʝʥʝʟ. 

7) ʅʘʩʪʫʧʥʽ ʽʥʪʝʨʩʪʘʜʽʘʣʠ ʧʦʟʥʘʯʝʥʽ ʪʘʢʠʤʠ 

ʧʦʜʽʷʤʠ. ʋ ʚʠʪʘʯʽʚʩʴʢʠʡ ʯʘʩ ʘʢʪʠʚʽʟʘʮʽʷ ʝʨʦʟʽʡ-

ʥʠʭ ʧʨʦʮʝʩʽʚ ʦʙʫʤʦʚʠʣʘ ʧʝʨʝʚʽʜʢʣʘʜʝʥʥʷ ʙʫʨʠʭ 

ʛʣʝʡʦʚʠʭ ˇʨʫʥʪʽʚ. ʋ ʜʦʬʽʥʽʚʩʴʢʠʡ ʯʘʩ ʬʦʨʤʫʚʘ-

ʣʠʩʷ ʧʘʣʝʚʦ-ʙʫʨʽ ʢʘʨʙʦʥʘʪʥʽ ˇʨʫʥʪʠ ʽʟ ʦʛʣʝʻʥʥʷʤ 

ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʧʨʦʬʽʣʶ.  

8) ʋʧʨʦʜʦʚʞ ʪʨʠʚʘʣʦʾ ʯʘʩʪʠʥʠ ʙʫʟʴʢʦʛʦ ʯʘʩʫ 

ʤʘʣʘ ʤʽʩʮʝ ʬʘʟʘ ʘʢʪʠʚʽʟʘʮʽʷ ʩʦʣʽʬʣʶʢʮʽʡʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʷʢʘ ʜʦ ʢʽʥʮʷ ʝʪʘʧʫ ʟʤʽʥʠʣʘʩʷ ʧʨʦʮʝʩʘ-

ʤʠ ʣʝʩʦʥʘʢʦʧʠʯʝʥʥʷ.  

9) ʋ ʧʨʠʯʦʨʥʦʤʦʨʩʴʢʠʡ ʯʘʩ ʧʦʚʪʦʨʥʦ ʘʢʪʠ-

ʚʽʟʫʚʘʣʠʩʷ ʩʣʘʙʢʽ ʝʨʦʟʽʡʥʽ ʧʨʦʮʝʩʠ, ʧʨʦʪʝ ʢʨʽʦ-

ʛʝʥʥʽ ʚôʷʟʢʦ-ʧʣʘʩʪʠʯʥʽ ʪʝʯʽʾ ʥʝ ʤʘʣʠ ʤʽʩʮʷ. ʃʦʢʘ-

ʣʽʟʘʮʽʷ ʫ ʧʨʠʯʦʨʥʦʤʦʨʩʴʢʦʤʫ ʣʝʩʽ ʥʘʡʙʽʣʴʰʦʾ 

ʢʽʣʴʢʦʩʪʽ ʢʘʨʙʦʥʘʪʽʚ,  ʪʨʽʱʠʥ ʫʩʠʭʘʥʥʷ ʽ ʧʩʝʚʜʦ-

ʤʦʨʬʦʟ ʟʘ ʧʦʚʪʦʨʥʦ-ʞʠʣʴʥʠʤ ʣʴʦʜʦʤ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʩʫʚʦʨʠʡ ʪʘ ʧʦʩʫʰʣʠʚʠʡ ʢʣʽʤʘʪ ʫ ʭʦʣʦʜʥʽ ʧʽ-

ʜʝʪʘʧʠ pc1, pc3, ʨʦʟʜʽʣʝʥʽ ʧʦʪʝʧʣʽʥʥʷʤ ʢʣʽʤʘʪʫ 

pc2. ʋʧʨʦʜʦʚʞ ʦʩʪʘʥʥʴʦʛʦ ʬʦʨʤʫʚʘʣʠʩʷ ʽʥʽʮʽʘʣʴ-

ʥʽ ʛʣʝʡʦʚʽ ˇʨʫʥʪʠ. 
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SMYKIV ï THE NEW KEY SECTION OF THE UPPER PLEISTOCENE  

OF THE VOLYN UPLAND 

 

Formulation the problem. The new section at Smykiv in the Volyn Upland has an informative strati-

graphic record, showing details of climatic phases in the Late Pleistocene. The site is located in the Rivne 

Oblast, 40 km south of Lutsk, on slope of the River Dezha (the tributary of the River Styr). 

Review of previous publications and studies. The loess-palaeosol sequence of the Volynô Upland has 

been intensively studied by Ukrainian, Russian and Polish researchers such as A. Bogucki, M. Lanczont, P. 

Voloshyn, A. Tsatskin, V. Nechaev, T. Morozova, L. Bezusko, J. Kusiak, S. Fedorowicz, J. Nawrocki, R. 

Dmytruk and many others.  

Methods. The section has been studied using lithostratigraphic, palaeopedological, palaeocryological, 

grain size, micromorphological and partial chemical methods, which enable the reconstruction of past cli-

mate and environment. The stratigraphy is applied follows the Quaternary Framework of Ukraine (Veklitch 

et al., 1993). All the stratigraphical units of the Upper Pleistocene are represented in the section; and, herein, 

these divided into smaller parts characterized by distinct environmental histories. 

The purpose of the article is to study the detailed stratified sequence at Smykiv by various methods in 

order to clarify the regional Quaternary palaeogeographical scheme. 

Results. The periglacial alluvium of the Dnipro unit, at the base of the sequence, and the analysis of the 

position of the site in the relief indicate the interpretation that it is located on the Dezha riverôs terrace. The 

alluvium bed is distorted by syngenetic involutions. The overlying Kaydaky unit truncates the alluvium, and 

is inclined parallel to the present valley slope.  

Three pedogenetic phases during the Kaydaky times are identifiable: pedosediments formed in the first 

phase (kda), pedosediments of forest soil formed in the early optimum (kdb1) and a Retisol formed in the late 

optimum (kdb2). During the Tyasmyn cold event, a network of small soil veins formed.  

Renewed, but less intense than in the Kaydaky unit, erosion processes started in Pryluky times. It can be 

demonstrated that the Pryluky polygenetic soil was formed in three phases, divided by a cold event in mid 

Pryluky times (pl2). A Chernozem with signs of slight podzolisation and biogenic aggregation was formed 

during the first phase (pl1b2). The soil is disturbed by cryogenic features formed during pl2. An incipient 

Cambisol was enriched with a fine organic matter during the phase pl3b1. An incipient Calcic Cambisol 

(pl3b2), aggregated and slightly gleyed, formed at the end of the Pryluky time.  

Erosion processes were not strongly developed during Pleniglacial. At the beginning of the stadials (in 

Uday and Bug times), solifluction processes occurred. At the beginning of these stadials, other cryogenic 

features, such as soil veins, frost fissures and ice-wedges, were also formed. Upper Pleistocene loess beds 

show slight pedogenesis, particularly very weak humus accumulation and biogenic aggregation. Further-

more, all Pleniglacial units are enriched in carbonates in diverse forms: however, the most common is dis-

perse powdery lime. These last are frequently interpreted as being the result of calcite crystallization under 

cryogenic processes. 

During Vytachiv and Dofinivka interstadial times, boreal soils were formed ï Gleyic Cambisol and Cal-

cic Gleyic Cambisol, respectively. The first is mostly represented by pedosediments (indicating intense ero-

sion), whereas the second soil is preserved in situ and it is enriched in fine organic matter and is well-

microaggregated. The last loess unit of the Upper Pleistocene, the Prychornomorsk loess unit, is subdivided 

into two loess subunits (pc1 and pc3) which are connected with cryogenic events, and a Gleysol (pc2), indicat-

ing a relatively warm period. 
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ɻʃʀɹʀʅ ʇɯɺɼɽʅʅʆɻʆ ʉʍʆɼʋ ɼʅɯʇʈʆɺʉʔʂʆ-ɼʆʅɽʎʔʂʆɰ ɿɸʇɸɼʀʅʀ  

 
ʅʘ ʜʘʥʠʡ ʯʘʩ ʙʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʥʠʢʽʚ ʦʩʥʦʚʥʽ ʧʝʨʩʧʝʢʪʠʚʠ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ ʧʦʚ'ʷʟʫʶʪʴ ʟ ʚʝʣʠʢʠʤʠ ʛʣʠʙʠʥʘʤʠ. ʅʘʡ-

ʚʘʞʣʠʚʽʰʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʧʨʦʙʣʝʤʠ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ ʚʝʣʠʢʠʭ ʛʣʠʙʠʥ ʻ ʧʨʦʙʣʝʤʘ ʢʦʣʝʢʪʦʨʽʚ ï ʟ'ʷʩʫʚʘʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʾʭ 

ʫʪʚʦʨʝʥʥʷ, ʩʢʣʘʜʫ, ʚʣʘʩʪʠʚʦʩʪʝʡ. ʇʨʦʙʣʝʤʘ ʮʷ ʜʦ ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ ʥʝ ʤʘʻ ʦʜʥʦʟʥʘʯʥʦʛʦ ʨʽʰʝʥʥʷ. ɿ ʪʦʯʢʠ ʟʦʨʫ ʢʣʘʩʠʯʥʦʾ 

ʪʝʦʨʽʾ ʩʪʘʜʽʘʣʴʥʦʛʦ ʢʘʪʘʛʝʥʝʟʫ ʟ ʛʣʠʙʠʥʦʶ ʧʝʨʚʠʥʥʘ ʧʦʨʠʩʪʽʩʪʴ ʟʘʢʦʥʦʤʽʨʥʦ ʽ ʥʝʟʚʦʨʦʪʥʦ ʟʤʝʥʰʫʻʪʴʩʷ, ʽ ʤʦʚʘ ʤʦʞʝ ʡʪʠ 

ʪʽʣʴʢʠ ʧʨʦ ʪʝ, ʥʘʩʢʽʣʴʢʠ ʰʚʠʜʢʦ ʮʝ ʚʽʜʙʫʚʘʻʪʴʩʷ. ʊʦʜʽ ʚʝʣʠʢʽ ʛʣʠʙʠʥʠ ʧʦʩʪʘʶʪʴ ʟʦʥʦʶ ʟʘʪʫʭʘʶʯʦʾ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ ʙʝʟ 

ʦʩʦʙʣʠʚʠʭ ʧʝʨʩʧʝʢʪʠʚ. ʅʘ ʜʦʧʦʤʦʛʫ ʧʨʠʭʦʜʠʪʴ ʪʝʦʨʽʷ ʥʘʢʣʘʜʝʥʦʛʦ ʢʘʪʘʛʝʥʝʟʘ, ʷʢʘ ʧʦʢʘʟʫʻ, ʱʦ ʽʩʥʫʶʪʴ ʧʨʦʮʝʩʠ, ʱʦ ʟʘʢʦ-

ʥʦʤʽʨʥʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʚʪʦʨʠʥʥʦʾ ʧʦʨʠʩʪʦʩʪʽ, ʚʪʦʨʠʥʥʦʛʦ ʢʦʣʝʢʪʦʨʘ ʽ ʪʦʜʽ ʚʝʣʠʢʽ ʛʣʠʙʠʥʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʚʽʜʦ-

ʢʨʝʤʣʝʥʫ ʛʣʠʙʠʥʥʫ ʟʦʥʫ ʛʘʟʦʥʘʢʦʧʠʯʝʥʥʷ. ɯʩʥʫʻ ʢʽʣʴʢʘ ʨʽʟʥʦʚʠʜʽʚ ʥʘʢʣʘʜʝʥʦʛʦ ʢʘʪʘʛʝʥʝʟʘ. ʆʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʨʦʟʨʦʙʣʝʥʠʭ ʻ 

ʪʝʦʨʽʷ ʫʪʚʦʨʝʥʥʷ ʤʝʪʘʩʦʤʘʪʠʯʥʦʛʦ ʢʦʣʝʢʪʦʨʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʛʽʧʦʛʝʥʥʦ-ʘʣʣʦʪʠʛʝʥʥʦʛʦ ʨʦʟʫʱʽʣʴʥʝʥʥʷ. ɺ ʦʩʥʦʚʽ ʣʝʞʠʪʴ 

ʚʪʦʨʛʥʝʥʥʷ ʚ ʧʝʨʽʦʜ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʥʦʾ ʘʢʪʠʚʽʟʘʮʽʾ ʛʣʠʙʠʥʥʠʭ ʘʛʨʝʩʠʚʥʠʭ ʬʣʶʾʜʽʚ ʚ ʧʣʘʩʪ ʧʝʚʥʦʛʦ ʩʧʨʠʷʪʣʠʚʦʛʦ ʩʢʣʘʜʫ 

ʟ ʚʠʣʫʛʦʚʫʚʘʥʥʷʤ ʦʜʥʠʭ ʽ ʚʽʜʢʣʘʜʝʥʥʷʤ ̔ ʥʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʮʝʡ ʧʨʦʮʝʩ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʢʨʠʩʪʘʣʽʟʘʮʽ-

ʻʶ ʧʝʚʥʠʭ ʤʽʥʝʨʘʣʽʚ-ʽʥʜʠʢʘʪʦʨʽʚ. ʇʦʙʫʜʦʚʘʥʽ ʚ ʭʦʜʽ ʜʘʥʦʾ ʨʦʙʦʪʠ ʛʨʘʬʽʢʠ ʚʽʜʦʙʨʘʞʘʶʪʴ ʷʢ ʟʘʢʦʥʦʤʽʨʥʫ ʟʤʽʥʫ ʧʦʨʠʩʪʦʩʪʽ 

ʜʘʥʦʛʦ ʪʠʧʫ ʧʽʩʢʦʚʠʢʽʚ ʟ ʛʣʠʙʠʥʦʶ, ʪʘʢ ʽ ʧʦʢʘʟʫʶʪʴ ʘʥʦʤʘʣʽʶ, ʧʦʚ'ʷʟʘʥʫ ʟ ʷʢʠʤʦʩʴ ʥʘʢʣʘʜʝʥʠʤ ʧʨʦʮʝʩʦʤ, ʱʦ ʜʦʧʫʩʢʘʻ ʨʽʟʥʽ 

ʧʦʷʩʥʝʥʥʷ. ʇʨʠʨʦʜʥʦ ʟʘʩʪʦʩʫʚʘʪʠ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʥʷ ʤʽʥʝʨʘʣʠ-ʽʥʜʠʢʘʪʦʨʠ, ʧʨʦʪʝ ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʫʻ, ʱʦ ʩʧʝ-

ʮʠʬʽʯʥʠʭ ʤʽʥʝʨʘʣʽʚ ï ̔ ʥʜʠʢʘʪʦʨʽʚ ʛʽʧʦʛʝʥʥʦ-ʘʣʦʪʠʛʝʥʥʦʛʦ ʨʦʟʫʱʽʣʴʥʝʥʥʷ ʧʦʢʠ ʥʝ ʟʥʘʡʜʝʥʦ, ʚʩʽ ʤʽʥʝʨʘʣʠ, ʱʦ ʟʘʣʫʯʘʶʪʴʩʷ, 

ʤʦʞʫʪʴ ʙʫʪʠ ʽʥʪʝʨʧʨʝʪʦʚʘʥʽ ʷʢ ʤʽʥʝʨʘʣʠ ʦʜʥʦʛʦ ʽʟ ʩʪʫʧʝʥʽʚ ʩʪʘʜʽʘʣʴʥʦʛʦ ʢʘʪʘʛʝʥʝʟʫ. ʉʢʘʟʘʥʝ ʥʝ ʩʧʨʦʩʪʦʚʫʻ ʤʦʞʣʠʚʽʩʪʴ 

ʫʪʚʦʨʝʥʥʷ ʚʪʦʨʠʥʥʦʛʦ ʤʝʪʘʩʦʤʘʪʠʯʥʦʛʦ ʢʦʣʝʢʪʦʨʘ ʟʘ ʥʘʚʝʜʝʥʠʤ ʤʝʭʘʥʽʟʤʦʤ, ʘʣʝ ʜʦʚʝʩʪʠ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʶ ʟʘ ʤʽʥʝʨʘʣʘʤʠ-

ʽʥʜʠʢʘʪʦʨʘʤʠ, ʚʽʜʤʽʯʝʥʠʤ ʫ ʚʠʚʯʝʥʠʭ ʟʨʘʟʢʘʭ ʥʝ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʠʤ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʪʦʨʠʥʥʘ ʧʦʨʠʩʪʽʩʪʴ; ʚʪʦʨʠʥʥʠʡ ʢʦʣʝʢʪʦʨ; ʤʝʪʘʩʦʤʘʪʠʯʥʠʡ ʢʦʣʝʢʪʦʨ; ʨʦʟʫʱʽʣʴʥʝʥʥʷ; ʤʽʥʝʨʘʣʠ-

ʽʥʜʠʢʘʪʦʨʠ; ʥʘʢʣʘʜʝʥʠʡ ʢʘʪʘʛʝʥʝʟ; ʢʚʘʨʮʠʪʦʧʦʜʽʙʥʽ ʧʽʩʢʦʚʠʢʠ; ʥʘʬʪʦʛʘʟʦʥʦʩʥʽʩʪʴ ʚʝʣʠʢʠʭ ʛʣʠʙʠʥ. 

ʉ. ʌ. ʇʦʚʝʨʝʥʥʳʡ, ɸ. ʀ. ʃʫʨʴʝ. ʂ ɺʆʇʈʆʉʋ ʉʆɿɼɸʅʀʗ ɺʊʆʈʀʏʅʆʁ ʇʆʈʀʉʊʆʉʊʀ ɺ ʆʊʃʆɾɽʅʀʗʍ 

ɹʆʃʔʐʀʍ ɻʃʋɹʀʅ ʖɻʆ-ɺʆʉʊʆʂɸ ɼʅɽʇʈʆɺʉʂʆ-ɼʆʅɽʎʂʆʁ ɺʇɸɼʀʅʓ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʠʥʩʪʚʦ ʠʩ-

ʩʣʝʜʦʚʘʪʝʣʝʡ ʦʩʥʦʚʥʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʩʚʷʟʳʚʘʶʪ ʩ ʙʦʣʴʰʠʤʠ ʛʣʫʙʠʥʘʤʠ. ɺʘʞʥʝʡʰʠʤ ʢʦʤʧʦʥʝʥʪʦʤ 

ʧʨʦʙʣʝʤʳ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʙʦʣʴʰʠʭ ʛʣʫʙʠʥ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʢʦʣʣʝʢʪʦʨʦʚ ï ʚʳʷʩʥʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʩʦʩʪʘʚʘ, ʩʚʦʡʩʪʚ. ʇʨʦʙʣʝʤʘ ʵʪʘ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝ ʠʤʝʝʪ ʦʜʥʦʟʥʘʯʥʦʛʦ ʨʝʰʝʥʠʷ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʪʝʦʨʠʠ ʩʪʘʜʠʘʣʴʥʦʛʦ ʢʘʪʘʛʝʥʝʟʘ ʩ ʛʣʫʙʠʥʦʡ ʧʝʨʚʠʯʥʘʷ ʧʦʨʠʩʪʦʩʪʴ ʟʘʢʦʥʦʤʝʨʥʦ ʠ ʥʝʦʙʨʘʪʠʤʦ ʫʤʝʥʴʰʘʝʪʩʷ, ʠ ʨʝʯʴ ʤʦ-

ʞʝʪ ʠʜʪʠ ʪʦʣʴʢʦ ʦ ʪʦʤ, ʥʘʩʢʦʣʴʢʦ ʙʳʩʪʨʦ ɻʪʦ ʧʨʦʠʩʭʦʜʠʪ. ʊʦʛʜʘ ʙʦʣʴʰʠʝ ʛʣʫʙʠʥʳ ʧʨʝʜʩʪʘʶʪ ʟʦʥʦʡ ʟʘʪʫʭʘʶʱʝʡ ʥʝʬʪʝ-

ʛʘʟʦʥʦʩʥʦʩʪʠ ʙʝʟ ʦʩʦʙʳʭ ʧʝʨʩʧʝʢʪʠʚ. ʅʘ ʧʦʤʦʱʴ ʧʨʠʭʦʜʠʪ ʪʝʦʨʠʷ ʥʘʣʦʞʝʥʥʦʛʦ ʢʘʪʘʛʝʥʝʟʘ, ʢʦʪʦʨʘʷ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʩʫʱʝʩʪʚʫʶʪ ʧʨʦʮʝʩʩʳ, ʟʘʢʦʥʦʤʝʨʥʦ ʧʨʠʚʦʜʷʱʠʝ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʚʪʦʨʠʯʥʦʡ ʧʦʨʠʩʪʦʩʪʠ, ʚʪʦʨʠʯʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʠ ʪʦʛʜʘ 

ʙʦʣʴʰʠʝ ʛʣʫʙʠʥʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʙʦʩʦʙʣʝʥʥʫʶ ʛʣʫʙʠʥʥʫʶ ʟʦʥʫ ʛʘʟʦʥʘʢʦʧʣʝʥʠʷ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʨʘʟʥʦʚʠʜʥʦ-

ʩʪʝʡ ʥʘʣʦʞʝʥʥʦʛʦ ʢʘʪʘʛʝʥʝʟʘ. ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʪʝʦʨʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʣ-

ʣʝʢʪʦʨʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʠʧʦʛʝʥʥʦ-ʘʣʣʦʪʠʛʝʥʥʦʛʦ ʨʘʟʫʧʣʦʪʥʝʥʠʷ. ɺ ʦʩʥʦʚʝ ʣʝʞʠʪ ʚʪʦʨʞʝʥʠʝ ʚ ʧʝʨʠʦʜ ʪʝʢʪʦʥʦ-

ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʛʣʫʙʠʥʥʳʭ ʘʛʨʝʩʩʠʚʥʳʭ ʬʣʶʠʜʦʚ ʚ ʧʣʘʩʪ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʱʝʛʦ ʩʦʩʪʘʚʘ ʩ ʚʳ-

ʱʝʣʘʯʠʚʘʥʠʝʤ ʦʜʥʠʭ ʠ ʦʪʣʦʞʝʥʠʝʤ ʜʨʫʛʠʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʵʪʦʪ ʧʨʦʮʝʩʩ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʢʨʠʩʪʘʣʣʠ-

ʟʘʮʠʝʡ ʦʧʨʝʜʝʣʸʥʥʳʭ ʤʠʥʝʨʘʣʦʚ - ʠʥʜʠʢʘʪʦʨʦʚ. ʇʦʩʪʨʦʝʥʥʳʝ ʚ ʭʦʜʝ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʛʨʘʬʠʢʠ ʦʪʨʘʞʘʶʪ ʢʘʢ ʟʘʢʦʥʦʤʝʨʥʦʝ 

ʠʟʤʝʥʝʥʠʝ ʧʦʨʠʩʪʦʩʪʠ ʜʘʥʥʦʛʦ ʪʠʧʘ ʧʝʩʯʘʥʠʢʦʚ ʩ ʛʣʫʙʠʥʦʡ, ʪʘʢ ʠ ʧʦʢʘʟʳʚʘʶʪ ʘʥʦʤʘʣʠʶ, ʩʚʷʟʘʥʥʫʶ ʩ ʢʘʢʠʤ-ʪʦ ʥʘʣʦʞʝʥ-

ʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʜʦʧʫʩʢʘʶʱʠʤ ʨʘʟʣʠʯʥʦʝ ʦʙʲʷʩʥʝʥʠʝ. ɽʩʪʝʩʪʚʝʥʥʦ ʧʨʠʤʝʥʠʪʴ ʜʣʷ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʘ ʤʠʥʝʨʘʣʳ-ʠʥʜʠʢʘʪʦʨʳ, 

ʦʜʥʘʢʦ ʧʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʤʠʥʝʨʘʣʦʚ ï ʠʥʜʠʢʘʪʦʨʦʚ ʛʠʧʦʛʝʥʥʦ-ʘʣʣʦʪʠʛʝʥʥʦʛʦ ʨʘʟʫʧʣʦʪ-

ʥʝʥʠʷ ʧʦʢʘ ʥʝ ʥʘʡʜʝʥʦ, ʚʩʝ ʧʨʠʚʣʝʢʘʝʤʳʝ ʤʠʥʝʨʘʣʳ ʤʦʛʫʪ ʙʳʪʴ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʳ ʢʘʢ ʤʠʥʝʨʘʣʳ ʦʜʥʦʡ ʠʟ ʩʪʫʧʝʥʝʡ ʩʪʘ-

ʜʠʘʣʴʥʦʛʦ ʢʘʪʘʛʝʥʝʟʘ. ʉʢʘʟʘʥʥʦʝ ʥʝ ʦʧʨʦʚʝʨʛʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʚʪʦʨʠʯʥʦʛʦ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʧʦ 

ʧʨʠʚʝʜʝʥʥʦʤʫ ʤʝʭʘʥʠʟʤʫ, ʥʦ ʜʦʢʘʟʘʪʴ ʝʛʦ ʨʝʘʣʠʟʘʮʠʶ ʧʦ ʤʠʥʝʨʘʣʘʤ - ʠʥʜʠʢʘʪʦʨʘʤ, ʦʪʤʝʯʝʥʥʳʤ ʚ ʠʟʫʯʝʥʥʳʭ ʦʙʨʘʟʮʘʭ ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʪʦʨʠʯʥʘʷ ʧʦʨʠʩʪʦʩʪʴ; ʚʪʦʨʠʯʥʳʡ ʢʦʣʣʝʢʪʦʨ; ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʡ ʢʦʣʣʝʢʪʦʨ; ʨʘʟʫʧʣʦʪʥʝʥʠʝ; ʤʠ-

ʥʝʨʘʣʳ-ʠʥʜʠʢʘʪʦʨʳ; ʥʘʣʦʞʝʥʥʳʡ ʢʘʪʘʛʝʥʝʟ; ʢʚʘʨʮʠʪʦʚʠʜʥʳʝ ʧʝʩʯʘʥʠʢʠ; ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʴ ʙʦʣʴʰʠʭ ʛʣʫʙʠʥ. 

 

ɺʩʪʫʧ. ʋ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʙʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜ-

ʥʠʢʽʚ ʦʩʥʦʚʥʽ ʧʝʨʩʧʝʢʪʠʚʠ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ 

ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʦʾ ʟʘʧʘʜʠʥʠ (ɼɼɿ) ʧʦʚ'ʷʟʫ-

ʶʪʴ ʟ ʚʝʣʠʢʠʤʠ ʛʣʠʙʠʥʘʤʠ. ʊʘʢ, ʚ ʨʦʙʦʪʽ [1] 

ʆ.ʖ. ʃʫʢʽʥ ʟʘʟʥʘʯʘʻ, ʱʦ çʫ ʤʽʨʫ ʧʦʜʘʣʴʰʦʛʦ 

ʛʣʠʙʦʢʦʛʦ ʽ ʥʘʜʛʣʠʙʦʢʦʛʦ ʙʫʨʽʥʥʷ ʨʝʩʫʨʩʠ ʚʫʛʣʝ-

ʚʦʜʥʽʚ (ɺɺ) ʛʣʠʙʦʢʦʟʘʣʷʛʘʶʯʠʭ ʢʦʤʧʣʝʢʩʽʚ ʙʫ- 

ʜʫʪʴ ʥʝʫʭʠʣʴʥʦ ʟʨʦʩʪʘʪʠè. 

ʅʘʡʚʘʞʣʠʚʽʰʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʧʨʦʙʣʝʤʠ ʥʘ-

ʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ ʚʝʣʠʢʠʭ ʛʣʠʙʠʥ ʻ ʧʨʦʙʣʝʤʘ ʢʦ-

ʣʝʢʪʦʨʽʚ ï ʾ ʭ ʫʪʚʦʨʝʥʥʷ, ʩʢʣʘʜ, ʚʣʘʩʪʠʚʦʩʪʽ. ʗʢ 

ʩʢʘʟʘʥʦ ʚ ʨʦʙʦʪʽ [2], ʥʘ ʚʝʣʠʢʠʭ ʛʣʠʙʠʥʘʭ ʦʩʘʜʦʚʽ 

ʧʦʨʦʜʠ, ʷʢ ʧʨʘʚʠʣʦ, ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʩʪʘʜʽʾ ʛʣʠ-

ʙʠʥʥʦʛʦ ʢʘʪʘʛʝʥʝʟʫ (ʄʂ3 ̔  ʙʽʣʴʰʝ), ʱʦ ʚʝʜʝ ʜʦ 
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ʉʝʨʽʷ çɻʝʦʣʦʛʽʷ. ɻʝʦʛʨʘʬʽʷ. ɽʢʦʣʦʛʽʷè, ʚʠʧʫʩʢ 53   

- пс - 

ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʦʛʦ ʟʥʠʢʥʝʥʥʷ ʧʝʨʚʠʥʥʦʾ ʤʽʞʟʝ-

ʨʥʦʚʦʾ ʧʦʨʠʩʪʦʩʪʽ ʧʽʩʢʦʚʠʢʽʚ ï ʦʩʥʦʚʥʠʭ ʢʦʣʝʢ-

ʪʦʨʽʚ ɼɼɿ. ʇʨʠ ʮʴʦʤʫ ʥʘ ʪʣʽ ʧʝʨʝʚʘʞʘʥʥʷ ʱʽʣʴ-

ʥʠʭ, ʧʨʘʢʪʠʯʥʦ ʥʝʧʨʦʥʠʢʥʠʭ ʧʦʨʽʜ, ʟʫʩʪʨʽʯʘʶʪʴ-

ʩʷ ʦʢʨʝʤʽ ʨʝʟʝʨʚʫʘʨʠ, ʱʦ ʚʦʣʦʜʽʶʪʴ ʘʙʦ ʨʝʣʽʢ-

ʪʘʤʠ ʧʝʨʚʠʥʥʦʾ, ʘʙʦ ʥʦʚʦʫʪʚʦʨʝʥʦʶ ʚʪʦʨʠʥʥʦʶ 

ʧʦʨʠʩʪʽʩʪʶ ʽ ʟʘʧʦʚʥʝʥʽ ʚʫʛʣʝʚʦʜʥʷʤʠ, ʱʦ ʟʥʘʭʦ-

ʜʷʪʴʩʷ ʟʘʟʚʠʯʘʡ ʧʽʜ ʘʥʦʤʘʣʴʥʦ ʚʠʩʦʢʠʤ ʧʣʘʩʪʦ-

ʚʠʤ ʪʠʩʢʦʤ (ɸɺʇʊ). 

ɿʙʝʨʝʞʝʥʥʶ ʧʝʨʚʠʥʥʦʾ ʧʦʨʠʩʪʦʩʪʽ ʥʘ ʚʝʣʠ-

ʢʠʭ ʛʣʠʙʠʥʘʭ ʩʧʨʠʷʻ ʜʦʙʨʝ ʚʽʜʦʤʠʡ ʢʦʤʧʣʝʢʩ 

ʬʘʢʪʦʨʽʚ. ɻʦʣʦʚʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʮʴʦʛʦ ʢʦʤ-

ʧʣʝʢʩʫ ʻ ʨʘʥʥʻ ʟʘʧʦʚʥʝʥʥʷ ʧʝʨʚʠʥʥʠʭ ʧʦʨ ɺɺ, 

ʩʝʨʝʜʥʴʦ-ʢʨʫʧʥʦʟʝʨʥʠʩʪʠʡ, ʜʦʙʨʝ ʚʽʜʩʦʨʪʦʚʘ-

ʥʠʡ, ʤʦʥʦʤʽʥʝʨʘʣʴʥʠʡ ʢʚʘʨʮʦʚʠʡ ʧʽʩʢʦʚʠʢ ʟ ʤʽ-

ʥʽʤʫʤʦʤ ʛʣʠʥʠʩʪʦʛʦ ʮʝʤʝʥʪʫ (ʢʚʘʨʮʦʚʠʡ ʘʨʝʥʽʪ), 

ʚʝʣʠʢʘ ʪʦʚʱʠʥʘ ʰʘʨʫ, ʝʢʨʘʥʫʚʘʥʥʷ ʢʦʣʝʢʪʦʨʘ 

ʧʦʪʫʞʥʦʶ ʩʦʣʷʥʦʾ ʪʦʚʱʝʶ. ʇʦʜʘʣʴʰʦʤʫ ʟʙʝʨʝ-

ʞʝʥʥʶ ʧʦʨʠʩʪʦʩʪʽ ʩʧʨʠʷʻ ʫʪʚʦʨʝʥʥʷ ɸɺʇʊ. ʆʜ-

ʥʘʢ ʽʩʥʫʚʘʥʥʷ ʪʘʢʠʭ ʨʝʣʽʢʪʦʚʠʭ, ʟʘʣʠʰʢʦʚʠʭ ʨʝ-

ʟʝʨʚʫʘʨʽʚ ʦʙʫʤʦʚʣʝʥʦ ʨʽʜʢʽʩʥʠʤ ʚʜʘʣʠʤ ʟʙʽʛʦʤ 

ʦʙʩʪʘʚʠʥ ʽ ʟʦʥʘ ʛʣʠʙʠʥʥʦʛʦ ʢʘʪʘʛʝʥʝʟʫ ʥʝʤʠʥʫʯʝ 

ʧʦʩʪʘʻ ʟʦʥʦʶ ʟʘʛʘʩʘʶʯʦʾ ʧʨʦʤʠʩʣʦʚʦʾ ʛʘʟʦʥʦʩ-

ʥʦʩʪʽ, ʧʦʚ'ʷʟʘʥʦʾ ʘʙʦ ʟʽ ʟʛʘʜʘʥʠʤʠ ʨʝʣʽʢʪʦʚʠʤʠ 

ʨʝʟʝʨʚʫʘʨʘʤʠ, ʘʙʦ ʟ ʪʨʽʱʠʥʥʠʤʠ ʨʝʟʝʨʚʫʘʨʘʤʠ, 

ʫʪʚʦʨʝʥʠʤʠ ʧʦʙʣʠʟʫ ʟʦʥ ʘʢʪʠʚʥʦʾ ʪʝʢʪʦʥʽʢʠ 

(ʛʣʠʙʠʥʥʽ ʨʦʟʣʦʤʠ, ʽʥʪʝʥʩʠʚʥʝ ʩʢʣʘʜʢʦʫʪʚʦ-

ʨʝʥʥʷ). 

ʉʢʘʟʘʥʝ ʚʠʟʥʘʯʘʻ ʽʥʪʝʨʝʩ ʜʦ ʧʨʦʮʝʩʽʚ ʫʪʚʦ-

ʨʝʥʥʷ ʚʪʦʨʠʥʥʦʾ ʧʦʨʠʩʪʦʩʪʽ, ʷʢʘ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ 

ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʧʦʰʫʢʽʚ ʥʘʬʪʠ ʽ, ʧʝʨʝʚʘʞʥʦ, 

ʛʘʟʫ ʥʘ ʚʝʣʠʢʠʭ ʛʣʠʙʠʥʘʭ [2]. ɿʛʽʜʥʦ ʟ ʧʦʛʣʷʜʘʤʠ 

ʙʘʛʘʪʴʦʭ ʜʦʩʣʽʜʥʠʢʽʚ, ʚʢʣʶʯʘʶʯʠ ʽ ʘʚʪʦʨʽʚ ʜʘʥʦʾ 

ʨʦʙʦʪʠ [1,2], ʥʘ ʚʝʣʠʢʠʭ ʛʣʠʙʠʥʘʭ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʢʦʣʝʢʪʦʨʩʴʢʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢ-

ʪʠʚʥʽ ʢʚʘʨʮʦʚʽ ʧʽʩʢʦʚʠʢʠ ʟ ʨʝʛʝʥʝʨʘʮʽʡʥʦ-

ʢʚʘʨʮʦʚʠʤ ʮʝʤʝʥʪʦʤ ï ʢʚʘʨʮʠʪʦʧʦʜʽʙʥʽ ʧʽʩʢʦ-

ʚʠʢʠ. 

ʄʝʪʘ ʨʦʙʦʪʠ: ʚʩʪʘʥʦʚʠʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ 

ʫʱʽʣʴʥʝʥʥʷ ʢʚʘʨʮʠʪʦʧʦʜʽʙʥʠʭ ʧʽʩʢʦʚʠʢʽʚ ʟ ʛʣʠ-

ʙʠʥʦʶ, ʚʠʷʚʠʪʠ ʘʥʦʤʘʣʽʾ ʚ ʧʨʦʮʝʩʽ ʫʱʽʣʴʥʝʥʥʷ ʽ 

ʩʧʨʦʙʫʚʘʪʠ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʾʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽ-

ʥʝʨʘʣʴʥʠʭ ʽʥʜʠʢʘʪʦʨʽʚ ʛʽʧʦʛʝʥʥʦ-ʘʣʦʪʠʛʝʥʥʦʛʦ 

ʨʦʟʫʱʽʣʴʥʝʥʥʷ. 

ɸʥʘʣʽʟ ʧʦʧʝʨʝʜʥʽʭ ʨʦʙʽʪ. ʇʨʦʮʝʩ ʩʪʘʜʽʘʣʴ-

ʥʦʛʦ ʢʘʪʘʛʝʥʝʟʫ ʚʠʩʚʽʪʣʝʥʠʡ ʫ ʢʣʘʩʠʯʥʠʭ ʨʦʙʦ-

ʪʘʭ ɸ.ɻ. ʂʦʩʩʦʚʩʴʢʦʾ ʽ ɺ. ɼ. ʐʫʪʦʚʘ [3,4], ɸ.ɺ. 

ʂʦʧʝʣʽʦʚʠʯʘ [5], ʄ.ɺ. ʃʦʛʚʠʥʝʥʢʦ [6], ɻ.ʅ. ʇʝʨʦ-

ʟʽʦ [7], ʄ.ɭ. ɼʦʣʫʜʠ, ʉ.ɺ. ʃʠʪʚʠʥ ʽ ʉ.ɼ. ʍʘʨʯʝʥ-

ʢʦ [8,9], ʆ.ʖ. ʃʫʢʽʥʘ [10] ʪʘ ʽʥʰʠʭ ʘʚʪʦʨʽʚ. ʇʨʦ-

ʮʝʩʠ ʥʘʢʣʘʜʝʥʦʛʦ ʢʘʪʘʛʝʥʝʟʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʟ 

ʫʪʚʦʨʝʥʥʷʤ ʚʪʦʨʠʥʥʦʾ ʧʦʨʠʩʪʦʩʪʽ ï ʫ ʨʦʙʦʪʘʭ 

ɹ.ɸ. ʃʝʙʝʜʝʚʘ [11], ʆ.ʖ. ʃʫʢʽʥʘ [1,12], ɸ.ɼ. ʂʦ-

ʨʦʙʦʚʘ [13,14], ɯ. ɯ. ɿʽʥʝʥʢʦ ʪʘ ʆ. ʇ. ɿʘʨʠʮʴʢʦʛʦ 

[15] ʪʘ ʽʥʰʠʭ ʘʚʪʦʨʽʚ. ɯʩʥʫʻ ʢʽʣʴʢʘ ʤʦʜʝʣʝʡ ʫʪʚʦ-

ʨʝʥʥʷ ʚʪʦʨʠʥʥʦʾ ʧʦʨʠʩʪʦʩʪʽ, ʜʝʷʢʽ ʟ ʥʠʭ ʢʦʨʦʪʢʦ 

ʨʦʟʛʣʷʥʫʪʽ ʚ ʨʦʙʦʪʽ [2]. ʅʘʡʙʽʣʴʰ ʦʧʨʘʮʴʦʚʘʥʠ-

ʤʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴʩʷ ʧʦʛʣʷʜʠ ʆ.ʖ. ʃʫʢʽʥʘ, ʱʦ 

ʨʦʟʜʽʣʷʶʪʴʩʷ (ʥʘʩʢʽʣʴʢʠ ʤʦʞʥʘ ʩʫʜʠʪʠ ʟ ʣʽʪʝʨʘ-

ʪʫʨʠ) ɸ. ɼ. ʂʦʨʦʙʦʚʠʤ ʟ ʩʧʽʚʘʚʪʦʨʘʤʠ. ɺʠʢʣʘʜʝ-

ʤʦ ʦʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʮʽʻʾ ʤʦʜʝʣʽ, ʜʦʪʨʠʤʫʶ-

ʯʠʩʴ ʟʛʘʜʘʥʦʾ ʨʦʙʦʪʠ [2]. 

ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʆ.ʖ. ʃʫʢʽʥʘ [1,12] ʧʝʨʚʠʥʥʘ 

ʧʦʨʠʩʪʽʩʪʴ ʫʣʘʤʢʦʚʠʭ ʧʦʨʽʜ ʽʩʪʦʪʥʦ ʨʝʜʫʢʫʻʪʴʩʷ 

ʚʞʝ ʥʘ ʧʦʯʘʪʢʫ ʤʝʟʦʢʘʪʘʛʝʥʝʟʘ, ʥʘ ʩʪʘʜʽʷʭ ʄʂ3 ̔  

ʚʠʱʝ ʧʝʨʚʠʥʥʘ ʧʦʨʠʩʪʽʩʪʴ ʨʝʜʫʢʦʚʘʥʘ ʚʞʝ ʧʦʚʥʽ-

ʩʪʶ ʽ ʧʨʦʤʠʩʣʦʚʘ ʛʘʟʦʥʦʩʥʽʩʪʴ ʚʝʣʠʢʠʭ ʛʣʠʙʠʥ 

ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʽʩʪʶ ʧʦʚ'ʷʟʘʥʘ ʟ ʚʪʦʨʠʥʥʦʶ ʧʦ-

ʨʠʩʪʽʩʪʶ. ʊʘʢ, ʥʘ ʛʣʠʙʠʥʘʭ ʙʽʣʴʰʝ 4-5 ʢʤ ʽʩʥʫ-

ʚʘʥʥʷ ʧʽʱʘʥʠʭ ʢʦʣʝʢʪʦʨʽʚ ʮʽʣʢʦʤ ʦʙʫʤʦʚʣʝʥʦ 

ʨʦʟʚʠʪʢʦʤ ʚʪʦʨʠʥʥʦʾ ʧʦʨʠʩʪʦʩʪʽ, ʫʪʚʦʨʝʥʥʷ ʷʢʦʾ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʯʠʥʝʥʥʷ ʢʘʨʙʦʥʘʪʥʦ-

ʛʦ, ʛʣʠʥʠʩʪʦʛʦ, ʨʝʛʝʥʝʨʘʮʽʡʥʦ-ʢʚʘʨʮʦʚʦʛʦ ʮʝʤʝʥ-

ʪʽʚ ʽ ʯʘʩʪʢʦʚʦʛʦ ʚʠʥʦʩʫ ʫʣʘʤʢʦʚʦʛʦ ʢʚʘʨʮʫ ʢʣʘʩ-

ʪʠʯʥʦʾ ʯʘʩʪʠʥʠ. ʈʦʟʯʠʥʝʥʥʷ ʽ ʚʠʥʦʩ ʦʜʥʠʭ ʤʽʥʝ-

ʨʘʣʽʚ, ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʫʪʚʦʨʝʥʥʷʤ ʽʥʰʠʭ. ɺʪʦ-

ʨʠʥʥʽ ʢʦʣʝʢʪʦʨʠ ʛʣʠʙʦʢʠʭ ʛʦʨʠʟʦʥʪʽʚ ʆ.ʖ. ʃʫʢʽʥ 

ʨʦʟʛʣʷʜʘʻ ʷʢ ʚʪʦʨʠʥʥʽ ʤʝʪʘʩʦʤʘʪʠʪʠ ʧʦ ʢʘʪʘʛʝʥʝ-

ʪʠʯʥʦ ʧʝʨʝʪʚʦʨʝʥʠʤ ʫʣʘʤʢʦʚʠʤ ʧʦʨʦʜʘʤ. ʇʨʠ-

ʯʠʥʠ ʤʝʪʘʩʦʤʘʪʦʟʫ ʢʨʠʶʪʴʩʷ ʚ ʧʝʨʽʦʜʠʯʥʦʤʫ 

ʚʪʦʨʛʥʝʥʥʽ ʚʠʩʦʢʦʥʘʧʽʨʥʠʭ, ʚʠʩʦʢʦʪʝʨʤʘʣʴʥʠʭ 

ʬʣʶʾʜʽʚ, ʘʛʨʝʩʠʚʥʠʭ ʷʢ ʜʦ ʢʘʨʙʦʥʘʪʫ, ʪʘʢ ʽ ʜʦ 

ʩʠʣʽʢʘʪʽʚ, ʽ ʜʦ ʢʚʘʨʮʫ. ʋ ʧʝʨʽʦʜʠ ʪʝʢʪʦʥʦ-

ʤʘʛʤʘʪʠʯʥʠʭ ʘʢʪʠʚʽʟʘʮʽʡ, ʦʙʫʤʦʚʣʝʥʠʭ ʢʦʨʦʪʢʦ-

ʯʘʩʥʠʤʠ ʟʙʫʨʝʥʥʷʤʠ ʤʘʥʪʽʡʥʠʭ ʧʣʶʤʽʚ, ʚʽʜʙʫʚʘ-

ʻʪʴʩʷ ʨʦʟʢʨʠʪʪʷ ʬʣʶʾʜʦʫʧʦʨʽʚ, ʨʽʟʢʦ ʟʨʦʩʪʘʻ 

ʧʨʦʥʠʢʥʽʩʪʴ ʪʨʽʱʠʥʫʚʘʪʠʭ ʟʦʥ ʨʽʟʥʦʛʦ ʧʦʭʦ-

ʜʞʝʥʥʷ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠʨʦʜʥʠʡ ʛʽʜʨʦʨʦʟʨʠʚ 

ʥʘʡʙʽʣʴʰ ʤʽʮʥʠʭ ʨʽʟʥʠʮʴ ʧʦʨʽʜ, ʢʠʩʣʦʪʥʘ ʭʚʠʣʷ 

ʤʝʪʘʩʦʤʘʪʦʟʫ, ʱʦ ʡʜʝ ʧʝʨʰʦʶ, ʦʙʫʤʦʚʣʶʻ ʽʥʪʝʥ-

ʩʠʚʥʝ ʨʦʟʯʠʥʝʥʥʷ ʢʘʨʙʦʥʘʪʽʚ. ʇʘʜʽʥʥʷ ʪʠʩʢʫ 

ʛʣʠʙʠʥʥʠʭ ʬʣʶʾʜʽʚ ʦʙʫʤʦʚʣʶʻ ʟʥʠʞʝʥʥʷ ʧʘʨʮʽʘ-

ʣʴʥʦʛʦ ʪʠʩʢʫ ʉʆ2 ̔  ʧʽʜʚʠʱʝʥʥʷ ʨᴃ ʩʝʨʝʜʦʚʠʱʘ. 

ʂʠʩʣʦʪʥʘ ʭʚʠʣʷ ʟʤʽʥʶʻʪʴʩʷ ʣʫʞʥʦʶ, ʧʨʠ ʮʴʦʤʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʯʠʥʝʥʥʷ ʢʚʘʨʮʫ ʽ ʩʠʣʽʢʘʪʽʚ, ʘʣʝ 

ʤʦʞʣʠʚʘ ʢʨʠʩʪʘʣʽʟʘʮʽʷ ʢʘʨʙʦʥʘʪʫ. 

ʇʦʛʣʷʜʠ ʆ.ʖ. ʃʫʢʽʥʘ ʨʦʟʜʽʣʷʻ ɸ.ɼ. ʂʦʨʦʙʦʚ 

ʟ ʩʧʽʚʘʚʪʦʨʘʤʠ [13,14], ʱʦ ʨʦʟʛʣʷʜʘʻ ʷʚʠʱʘ ʨʦ-

ʟʫʱʽʣʴʥʝʥʥʷ ʚ ʪʝʢʪʦʥʽʯʥʦ ʘʢʪʠʚʥʠʭ ʟʦʥʘʭ ɿʘʭʽʜ-

ʥʦʛʦ ʉʠʙʽʨʫ. ʅʘʚʦʜʷʯʠ ʷʢ ʧʨʠʢʣʘʜ ʧʦʨʦʜʠ ʰʝʨ-

ʢʘʣʽʥʩʴʢʦʾ ʧʘʯʢʠ (ʚʝʨʭʠ ʥʠʞʥʴʦʾ ʶʨʠ) ʊʘʣʽʥʩʴʢʦ-

ʛʦ ʨʦʜʦʚʠʱʘ ʚʽʥ ʚʢʘʟʫʻ, ʱʦ ʚʦʥʠ ʩʪʘʶʪʴ ʚʠʩʦʢʦ-

ʷʢʽʩʥʠʤʠ ʢʦʣʝʢʪʦʨʘʤʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʛʣʠʙʦʢʦʛʦ 

ʛʽʜʨʦʪʝʨʤʘʣʴʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʽ ʷʚʣʷʶʪʴ ʩʦʙʦʶ 

ʜʠʢʽʪ-ʢʘʦʣʽʥʽʪ-ʢʚʘʨʮʦʚʽ ʤʝʪʘʩʦʤʘʪʠʪʠ. ʅʘ ʜʦʜʘ-

ʪʦʢ ʜʦ ʧʦʛʣʷʜʽʚ ʆ.ʖ. ʃʫʢʽʥʘ ʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʧʦʜʽʡ ʚ ʭʦʜʽ ʤʝʪʘʩʦʤʘʪʦʟʫ, ʚʽʥ ʩʪʚʝʨʜʞʫʻ, ʱʦ ʚ 

ʧʝʨʽʦʜ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʥʦʾ ʘʢʪʠʚʽʟʘʮʽʾ ʥʘ ʜʽʣʷʥ-

ʢʘʭ ʤʘʢʩʠʤʘʣʴʥʠʭ ʛʽʜʨʦʪʝʨʤʘʣʴʥʠʭ ʟʤʽʥ ʚ ʨʦʟ-

ʣʦʤʥʠʭ ʟʦʥʘʭ ʛʦʣʦʚʥʫ ʨʦʣʴ ʛʨʘʣʠ ʚʠʩʦʢʦʪʝʨʤʘ-

ʣʴʥʽ ʨʦʟʯʠʥʠ, ʙʘʛʘʪʽ ʥʝ ʪʽʣʴʢʠ ʉʆ2, ʘʣʝ ʽ ɮʆ3. 

ʆʜʥʘʢ ʥʘʜʭʦʜʞʝʥʥʷ ʩʽʨʯʘʥʦʢʠʩʣʦʪʥʠʭ ʨʦʟʯʠʥʽʚ 

ʚʽʜʙʫʚʘʣʦʩʷ ʪʽʣʴʢʠ ʥʘ ʤʘʢʩʠʤʫʤʽ ʛʽʜʨʦʪʝʨʤʘʣʴ-



ɺʽʩʥʠʢ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ̔ ʤʝʥʽ ɺ.ʅ. ʂʘʨʘʟʽʥʘ  

- пт - 

ʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʘ ʉʆ2 ʥʘʜʭʦʜʠʚ ʫ ʧʦʨʦʜʠ ʥʘ ʚʩʽʭ 

ʝʪʘʧʘʭ ʘʢʪʠʚʽʟʘʮʽʾ [2]. 

ɸʚʪʦʨʠ ʜʘʥʦʾ ʨʦʙʦʪʠ ʢʚʘʨʮʦʚʠʤ ʧʽʩʢʦʚʠʢʘʤ 

ʟ ʨʝʛʝʥʝʨʘʮʽʡʥʦ-ʢʚʘʨʮʦʚʠʤ ʮʝʤʝʥʪʦʤ, ʷʢ ʥʘʡ-

ʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʢʦʣʝʢʪʦʨʘʤ ʚʝʣʠʢʠʭ ʛʣʠ-

ʙʠʥ, ʧʨʠʩʚʷʪʠʣʠ ʩʪʘʪʪʽ [16,17,18,19], ʜʝ ʨʦʟʛʣʷ-

ʜʘʣʠʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʧʽʩʢʦʚʠʢʠ ʛʦʨʠʟʦʥʪʽʚ ʉ-5 ʽ 

ɺ-25-26 ʂʦʪʝʣʝʚʩʴʢʦ-ɹʝʨʝʟʽʚʩʴʢʦʾ ʟʦʥʠ ʟ ʪʦʯʢʠ 

ʟʦʨʫ ʯʘʩʪʢʦʚʦʛʦ ʟʙʝʨʝʞʝʥʥʷ ʥʠʤʠ ʧʝʨʚʠʥʥʦʾ ʧʦ-

ʨʠʩʪʦʩʪʽ. ʇʽʜʚʠʱʝʥʠʡ ʽʥʪʝʨʝʩ ʜʦ ʧʽʩʢʦʚʠʢʽʚ ʂʦ-

ʪʝʣʝʚʩʴʢʦ-ɹʝʨʝʟʽʚʩʴʢʦʾ ʟʦʥʠ ʧʦʷʩʥʶʻʪʴʩʷ ʩʧʝʮʠ-

ʬʽʢʦʶ ʨʘʡʦʥʫ ʨʦʙʽʪ, ʱʦ ʚʢʣʶʯʘʻ ʧʽʚʜʝʥʥʠʡ ʩʭʽʜ ʽ 

ʯʘʩʪʢʦʚʦ ʮʝʥʪʨ ɼɼɿ, ʷʢʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʽʜ-

ʢʣʘʜʠ ʥʠʞʥʴʦʛʦ ʢʘʨʙʦʥʫ (ʜʝ ʚ ʦʩʥʦʚʥʦʤʫ ʨʦʟʚʠ-

ʥʝʥʽ ʧʦʨʦʜʠ, ʱʦ ʥʘʩ ʮʽʢʘʚʣʷʪʴ) ʚ ʧʨʠʦʩʴʦʚʽʡ ʟʦʥʽ 

ʡʜʫʪʴ ʥʘ ʚʝʣʠʢʽ ʛʣʠʙʠʥʠ ʽ ʜʦʩʪʫʧʥʽ ʪʽʣʴʢʠ ʧʦ ʙʦ-

ʨʪʘʭ ʽ ʚ ʧʨʠʙʦʨʪʦʚʠʭ ʟʦʥʘʭ. ʅʘ ʙʦʨʪʘʭ ʚʦʥʠ ʟʘʣʷ-

ʛʘʶʪʴ ʥʘ ʧʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʠʭ ʛʣʠʙʠʥʘʭ ʽ ʧʦ ʢʦ-

ʣʝʢʪʦʨʩʴʢʠʭ ʚʣʘʩʪʠʚʦʩʪʷʭ ʥʝ ʥʘʜʪʦ ʚʽʜʨʽʟʥʷʶʪʴ-

ʩʷ ʚʽʜ ʧʽʩʢʦʚʠʢʽʚ ʟ ʛʣʠʥʠʩʪʠʤ ʽ ʢʘʨʙʦʥʘʪʥʠʤ ʮʝ-

ʤʝʥʪʦʤ, ʚʽʜʧʦʚʽʜʥʦ ʥʝ ʚʠʢʣʠʢʘʶʯʠ ʦʩʦʙʣʠʚʦʛʦ 

ʽʥʪʝʨʝʩʫ. ʇʨʠ ʨʦʟʙʫʨʶʚʘʥʥʽ ʂʦʪʝʣʝʚʩʴʢʦʛʦ ʽ ɹʝ-

ʨʝʟʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱ, ʜʝ ʥʠʞʥʽʡ ʢʘʨʙʦʥ ʣʝʞʠʪʴ 

ʛʣʠʙʦʢʦ, ʚʽʜʤʽʥʥʽʩʪʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʽʩʢʦʚʠʢʽʚ 

ʢʠʜʘʻʪʴʩʷ ʚ ʦʯʽ ʽ ʟʤʫʰʫʻ ʰʫʢʘʪʠ ʧʦʷʩʥʝʥʥʷ. 

ʇʨʘʢʪʠʯʥʦ ʟʘʚʞʜʠ, ʢʦʣʠ ʤʦʚʘ ʡʜʝ ʧʨʦ ʚʪʦ-

ʨʠʥʥʽ ʢʦʣʝʢʪʦʨʠ ʚʝʣʠʢʠʭ ʛʣʠʙʠʥ ɼɼɿ, ʚ ʮʝʥʪʨʽ 

ʫʚʘʛʠ ʚʠʷʚʣʷʶʪʴʩʷ ʢʚʘʨʮʦʚʽ ʧʽʩʢʦʚʠʢʠ ʟ ʨʝʛʝʥʝ-

ʨʘʮʽʡʥʦ-ʢʚʘʨʮʦʚʠʤ ʮʝʤʝʥʪʦʤ, ʱʦ ʧʦʻʜʥʫʻʪʴʩʷ ʟ 

ʙʝʟʮʝʤʝʥʪʥʠʤ ʟʯʣʝʥʫʚʘʥʥʷʤ ʟʝʨʝʥ, ʽ ʟ ʧʽʜʣʝʛʣʠʤ 

ʟʘ ʢʽʣʴʢʽʩʪʶ ʢʘʦʣʽʥʽʪʦʚʠʤ ʽ ʢʘʨʙʦʥʘʪʥʠʤ ʮʝʤʝʥ-

ʪʦʤ, ʚʽʜʥʦʩʥʽ ʢʽʣʴʢʦʩʪʽ ʷʢʠʭ ʚʘʨʽʶʶʪʴ ʧʦ ʚʝʨʪʠ-

ʢʘʣʽ ʽ ʛʦʨʠʟʦʥʪʘʣʽ. ɼʣʷ ʩʪʠʩʣʦʩʪʽ ʤʦʞʥʘ ʥʘʟʠʚʘʪʠ 

ʾʭ ʦʨʪʦʢʚʘʨʮʠʪʘʤʠ [20] ʘʙʦ ʢʚʘʨʮʠʪʦʧʦʜʽʙʥʠʤʠ 

ʧʽʩʢʦʚʠʢʘʤʠ [21], ʨʦʟʨʽʟʥʷʶʯʠ ʚ ʥʠʭ ʱʽʣʴʥʫ ʽ 

ʧʦʨʠʩʪʫ ʨʽʟʥʠʮʽ. ʋ ʨʘʟʽ, ʷʢʱʦ ʩʧʨʘʚʝʜʣʠʚʘ ʦʧʠ-

ʩʘʥʘ ʚʠʱʝ ʤʦʜʝʣʴ ʛʽʧʦʛʝʥʥʦ-ʘʣʦʛʝʥʝʪʠʯʥʦʛʦ ʨʦ-

ʟʫʱʽʣʴʥʝʥʥʷ, ʾʭ (ʩʣʽʜʦʤ ʟʘ [13,14]) ʤʦʞʥʘ ʚʽʜʥʝʩ-

ʪʠ ʜʦ ʬʦʨʤʘʮʽʾ ʚʪʦʨʠʥʥʠʭ ʢʚʘʨʮʠʪʽʚ. ʎʽ ʧʽʩʢʦʚʠ-

ʢʠ ʩʭʠʣʴʥʽ ʷʢ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦ ʪʨʠʚʘʣʦʛʦ ʟʙʝʨʝ-

ʞʝʥʥʷ ʧʝʨʚʠʥʥʦʾ ʧʦʨʠʩʪʦʩʪʽ, ʪʘʢ ʽ ʜʦ ʫʪʚʦʨʝʥʥʷ 

ʚʪʦʨʠʥʥʦʾ ʧʦʨʠʩʪʦʩʪʽ ʚ ʫʤʦʚʘʭ, ʦʧʠʩʘʥʠʭ ʫ ʨʦʙʦ-

ʪʘʭ [1,12,13,14]. ɺʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʚ ʦʙʦʭ ʚʠ-

ʧʘʜʢʘʭ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʚʝʣʠʯʝʟʥʫ ʨʦʣʴ ʧʦʩʪʩʝ-

ʜʠʤʝʥʪʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, ʣʦʢʘʣʽʟʘʮʽʷ ʮʠʭ ʧʽʩʢʦ-

ʚʠʢʽʚ, ʚ ʢʽʥʮʝʚʦʤʫ ʨʘʭʫʥʢʫ, ʦʙʫʤʦʚʣʝʥʘ ʬʘʮʽʘʣʴ-

ʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʦʩʢʽʣʴʢʠ ʚʪʦʨʠʥʥʠʡ ʢʦʣʝʢʪʦʨ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʥʘ ʩʫʙʩʪʨʘʪʽ, ʫʪʚʦʨʝʥʥʷ ʷʢʦʛʦ ʧʽʜ-

ʧʦʨʷʜʢʦʚʘʥʝ ʬʘʮʽʘʣʴʥʦʤʫ ʢʦʥʪʨʦʣʶ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʉʧʨʦʙʫʻʤʦ 

ʫʟʘʛʘʣʴʥʠʪʠ ʥʘʷʚʥʽ ʤʘʪʝʨʽʘʣʠ ʧʦ ʧʽʩʢʦʚʠʢʘʭ ʪʘ-

ʢʦʛʦ ʪʠʧʫ, ʨʦʟʢʨʠʪʠʭ ʚ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽʡ ʽ 

ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ɼɼɿ ʥʘ ʨʽʟʥʠʭ ʨʦʜʦʚʠʱʘʭ ʽ 

ʨʽʟʥʠʭ ʛʣʠʙʠʥʘʭ. 

ʋ ʤʝʞʘʭ ʮʝʥʪʨʘʣʴʥʦʾ ʪʘ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʾ 

ʯʘʩʪʠʥ ɼɼɿ ʢʚʘʨʮʦʚʽ ʧʽʩʢʦʚʠʢʠ ʟ ʨʝʛʝʥʝʨʘʮʽʡʥʦ-

ʢʚʘʨʮʦʚʠʤ ʮʝʤʝʥʪʦʤ ʜʦʩʠʪʴ ʰʠʨʦʢʦ ʧʦʰʠʨʝʥʽ ʫ 

ʚʽʜʢʣʘʜʘʭ ʥʠʞʥʴʦʛʦ ʢʘʨʙʦʥʫ. ʊʫʪ ʚʦʥʠ ʧʝʨʝʚʘʞ-

ʥʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʪʝʨʠʛʝʥʥʦʾ ʚʫʛʣʝʥʦʩʥʦ-

ʙʦʢʩʠʪʦʥʦʩʥʦʾ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʾ, ʪʝʨʠʛʝʥʥʦ-

ʢʨʝʤʝʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʦʾ ʤʦʨʩʴʢʦʾ ʪʘ ʚʫʛʣʝʥʦʩʥʦʾ 

ʧʦʣʽʬʘʮʽʘʣʴʥʦʾ ʬʦʨʤʘʮʽʡ ʆ. ʖ. ʃʫʢʽʥʘ [10]. ʋ 

ʢʝʨʥʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʧʦ ʧʽʚʥʽʯʥʦʤʫ 

ʙʦʨʪʫ, ʨʽʜʰʝ ï ʚ ʧʨʠʦʩʴʦʚʽʡ ʯʘʩʪʠʥʽ ʽ ʧʦ ʧʽʚʜʝʥ-

ʥʦʤʫ ʙʦʨʪʫ. ɿʘ ʨʦʟʛʣʷʥʫʪʠʡ ʧʝʨʽʦʜ ʟ 2001 ʧʦ 2017 

ʨʦʢʠ ʚʦʥʠ ʙʫʣʠ ʧʽʜʥʷʪʽ ʚ 74 ʩʚʝʨʜʣʦʚʠʥʘʭ ʥʘ 42 

ʨʦʜʦʚʠʱʘʭ ʽ ʧʣʦʱʘʭ. ʅʘ ʧʽʚʥʽʯʥʦʤʫ ʙʦʨʪʫ ʮʽ ʧʽʩ-

ʢʦʚʠʢʠ ʨʦʟʢʨʠʪʽ ʜʦʩʠʪʴ ʙʣʠʟʴʢʦ ʜʦ ʧʦʚʝʨʭʥʽ (ʧʦ-

ʯʠʥʘʶʯʠ ʟ 1156 ʤ), ʚ ʦʩʴʦʚʽʡ ʟʦʥʽ ʡʜʫʪʴ ʥʘ ʛʣʠ-

ʙʠʥʫ, ʜʝ ʚʦʥʠ ʨʦʟʢʨʠʪʽ ʥʘ ʛʣʠʙʠʥʘʭ ʜʦ 6292 ʤ.  

ʋ ʥʘʡʙʽʣʴʰ ʪʠʧʦʚʽʡ ʬʦʨʤʽ ʚʦʥʠ ʟʫʩʪʨʽʯʘ-

ʶʪʴʩʷ ʚ ʨʦʜʦʚʠʱʘʭ ʧʽʚʥʽʯʥʦʛʦ ʙʦʨʪʫ (ʉʢʚʦʨʮʽʚ-

ʩʴʢʝ, ʖʣʽʾʚʩʴʢʝ, ʆʩʪʨʦʚʝʨʭʽʚʩʴʢʝ, ɻʨʘʢʽʚʩʴʢʝ, 

ʏʢʘʣʽʚʩʴʢʝ) ʽ ʚ ʧʨʠʣʝʛʣʠʭ ʜʦ ʥʠʭ ʨʦʜʦʚʠʱʘʭ ʧʽʚ-

ʥʽʯʥʦʾ ʧʨʠʙʦʨʪʦʚʦʾ ʟʦʥʠ (ʂʦʪʝʣʝʚʩʴʢʝ, ɹʝʨʝʟʽʚʩʴ-

ʢʝ, ʉʪʝʧʦʚʝ, ʂʦʣʦʤʘʮʴʢʝ, ʄʘʢʩʘʣʴʩʴʢʝ).  

ɺ ʭʦʜʽ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʽʩʢʦʚʠʢʠ ʟ ʨʝ-

ʛʝʥʝʨʘʮʽʡʥʦ-ʢʚʘʨʮʦʚʠʤ ʮʝʤʝʥʪʦʤ ʟʘʟʚʠʯʘʡ ʚʠʜʽ-

ʣʷʶʪʴʩʷ ʚʽʟʫʘʣʴʥʦ ʽ ʟʘ ʬʽʟʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 

ʋ ʨʘʟʽ ʯʠʩʪʦʛʦ, ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʦʛʦ ʨʝʛʝʥʝʨʘʮʽʡ-

ʥʦ-ʢʚʘʨʮʦʚʦʛʦ ʮʝʤʝʥʪʫ ʚʽʥ ʽʜʝʥʪʠʬʽʢʫʻʪʴʩʷ ʜʦ-

ʩʠʪʴ ʚʧʝʚʥʝʥʦ, ʚ ʨʘʟʽ ʟʤʽʰʘʥʠʭ ʢʚʘʨʮʦʚʦ-

ʛʣʠʥʠʩʪʠʭ ʽ ʢʚʘʨʮʦʚʦ-ʢʘʨʙʦʥʘʪʥʠʭ ʮʝʤʝʥʪʽʚ ʯʽʪ-

ʢʦ ʚʽʜʨʽʟʥʠʪʠ ʾʭ ʥʝ ʟʘʚʞʜʠ ʚʜʘʻʪʴʩʷ, ʪʘʢ ʷʢ ʨʦʟʰ-

ʣʽʬʦʚʫʻʪʴʩʷ ʜʘʣʝʢʦ ʥʝ ʢʦʞʝʥ ʧʽʱʘʥʠʡ ʰʘʨ. ɺʽʜ-

ʢʠʥʫʚʰʠ ʩʫʤʥʽʚʥʽ ʚʠʧʘʜʢʠ ʽ ʟʽʙʨʘʚʰʠ ʚʦʻʜʠʥʦ 

ʚʩʽ ʜʘʥʽ ʧʨʦ ʧʦʨʠʩʪʽʩʪʴ ʚʽʜʽʙʨʘʥʠʭ ʧʽʩʢʦʚʠʢʽʚ 

ʤʦʞʥʘ ʛʨʘʬʽʯʥʦ ʟʦʙʨʘʟʠʪʠ ʭʘʨʘʢʪʝʨ ʟʤʽʥʠ ʧʦʨʠʩ-

ʪʦʩʪʽ ʧʽʩʢʦʚʠʢʽʚ ʜʘʥʦʛʦ ʪʠʧʫ ʟ ʛʣʠʙʠʥʦʶ. 

ʅʘ ʨʠʩ. 1 ʧʨʠʚʝʜʝʥʘ ʤʘʢʩʠʤʘʣʴʥʘ ʧʦʨʠʩʪʽʩʪʴ 

ʢʦʞʥʦʛʦ ʧʽʱʘʥʦʛʦ ʰʘʨʫ, ʚʽʜʥʝʩʝʥʘ ʜʦ ʧʦʢʨʽʚʣʽ 

ʮʴʦʛʦ ʰʘʨʫ. ɺʩʴʦʛʦ ʚʠʢʦʨʠʩʪʘʥʽ ʜʘʥʽ ʧʦ 232 ʢʝʨ-

ʥʘʭ, ʚʽʜʽʙʨʘʥʠʭ ʚ ʨʽʟʥʠʭ ʨʦʜʦʚʠʱʘʭ ʥʘ ʛʣʠʙʠʥʘʭ 

ʚʽʜ 1156 ʜʦ 6292 ʤ, ʤʘʢʩʠʤʘʣʴʥʘ ʧʦʨʠʩʪʽʩʪʴ ʧʦ 

ʷʢʠʭ ʚʘʨʽʶʻ ʚʽʜ 0,2 ʜʦ 27,3%. ʄʦʞʣʠʚʦ, ʚʽʜʥʦʩʠ-

ʪʠ ʙʫʣʦ ʙ ʢʨʘʱʝ ʜʦ ʩʝʨʝʜʠʥʠ ʽʥʪʝʨʚʘʣʫ ʚʽʜʙʦʨʫ, 

ʘʣʝ ʧʨʠ ʪʘʢʦʤʫ ʤʘʩʰʪʘʙʽ ʛʣʠʙʠʥ ʮʝ ʥʝ ʤʘʣʦ ʩʝʨ-

ʡʦʟʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʘ ʨʦʙʦʪʠ ʜʦʜʘʚʘʣʦ ʽʩʪʦʪʥʦ. ʅʘ 

ʨʠʩʫʥʢʫ ʚʠʜʥʘ ʧʨʷʤʘ ʣʽʥʽʷ, ʱʦ ʦʙʤʝʞʫʻ ʤʘʢʩʠ-

ʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʧʦʨʠʩʪʦʩʪʽ ʥʘ ʨʽʟʥʠʭ ʛʣʠʙʠʥʘʭ. 

ɼʦʙʨʝ ʧʦʤʽʪʥʦ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʘ ʧʦʨʠʩʪʽʩʪʴ 

ʧʽʩʢʦʚʠʢʽʚ ʜʘʥʦʛʦ ʪʠʧʫ ʨʽʚʥʦʤʽʨʥʦ ʫʙʫʚʘʻ ʟ ʛʣʠ-

ʙʠʥʦʶ ʽ ʥʘ ʛʣʠʙʠʥʽ ʙʣʠʟʴʢʦ 7,5 ʢʤ ʩʭʦʜʠʪʴ ʥʘʥʽ-

ʚʝʮʴ. ʅʘ ʮʴʦʤʫ ʪʣʽ ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʚʠʢʠʜ ʟʥʘʯʝʥʴ 

ʧʦʨʠʩʪʦʩʪʽ, ʦʙʫʤʦʚʣʝʥʠʡ ʧʽʩʢʦʚʠʢʘʤʠ ʛʦʨʠʟʦʥʪʫ 

ɺ-25-26 ʂʦʪʝʣʝʚʩʴʢʦʛʦ ʪʘ ɹʝʨʝʟʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱ 

ʥʘ ʛʣʠʙʠʥʘʭ ʤʘʡʞʝ 6 ʢʤ. ʎʽʢʘʚʦ, ʱʦ ʜʨʫʛʽ ʧʽʩʢʦ-

ʚʠʢʠ, ʱʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʚ ʥʘʰʠʭ ʨʦʙʦʪʘʭ ï ʛʦʨʠ-

ʟʦʥʪʫ ʉ-5 (ʛʣʠʙʠʥʘ 4582 ʤ) ï ʣʝʞʘʪʴ ʚ ʤʝʞʘʭ, 

ʦʙʤʝʞʝʥʠʭ ʣʽʥʽʻʶ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ. 

ɻʨʘʬʽʢ ʤʦʞʥʘ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʪʘʢ, ʱʦ ʩʪʘʜʽ-

ʘʣʴʥʠʡ ʢʘʪʘʛʝʥʝʟ, ʩʪʫʧʽʥʴ ʷʢʦʛʦ ʥʘʨʦʩʪʘʻ ʟ ʛʣʠ-

ʙʠʥʦʶ, ʦʙʫʤʦʚʣʶʻ ʟʘʢʦʥʦʤʽʨʥʝ ʟʤʝʥʰʝʥʥʷ ʧʦ-

ʨʠʩʪʦʩʪʽ ʜʘʥʦʛʦ ʪʠʧʫ ʧʽʩʢʦʚʠʢʽʚ, ʧʨʠʯʦʤʫ ʽʥʦʜʽ  



ʉʝʨʽʷ çɻʝʦʣʦʛʽʷ. ɻʝʦʛʨʘʬʽʷ. ɽʢʦʣʦʛʽʷè, ʚʠʧʫʩʢ 53   

- пу - 

 

 
ʈʠʩ. 1. ɿʤʽʥʘ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʦʨʠʩʪʦʩʪʽ ʧʽʩʢʦʚʠʢʽʚ ʟ ʨʝʛʝʥʝʨʘʮʽʡʥʦ-ʢʚʘʨʮʦʚʠʤ ʮʝʤʝʥʪʦʤ  

ʟ ʛʣʠʙʠʥʦʶ ʧʦ ʢʝʨʥʫ 

 

ʮʝ ʟʘʢʦʥʦʤʽʨʥʝ ʫʱʽʣʴʥʝʥʥʷ ʧʝʨʝʨʠʚʘʻʪʴʩʷ ʜʽʻʶ 

ʷʢʦʛʦʩʴ ʥʘʢʣʘʜʝʥʦʛʦ ʧʨʦʮʝʩʫ. ʋ ʨʦʙʦʪʽ [18] ʥʘʤʠ 

ʙʫʚ ʟʨʦʙʣʝʥʠʡ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʮʽ çʧʽʩʢʦʚʠʢʠ 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʦʢʨʝʤʦʛʦ ʧʝʪʨʦʛʨʘʬʽʯʥʦʛʦ ʪʠʧʫ 

ʧʦʨʽʜ, ʜʦʩʠʪʴ ʰʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʦʤʫ ʫ ʥʠʞ-

ʥʴʦʤʫ ʢʘʨʙʦʥʽ. ʆʩʦʙʣʠʚʽʩʪʶ ʮʴʦʛʦ ʪʠʧʫ ʧʦʨʽʜ ʻ 

ʥʝʪʠʧʦʚʘ ʧʦʚʝʜʽʥʢʘ ʚ ʢʘʪʘʛʝʥʝʟʽ ʧʦʨʽʚʥʷʥʦ ʟ ʧʽʩ-

ʢʦʚʠʢʘʤʠ ʟ ʛʣʠʥʠʩʪʠʤ ʮʝʤʝʥʪʦʤ, ʜʣʷ ʷʢʠʭ ʨʦʟʨʦ-

ʙʣʝʥʽ ʩʭʝʤʠ ʢʘʪʘʛʝʥʝʪʠʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ. ʇʦʨʦ-

ʜʠ ʮʴʦʛʦ ʪʠʧʫ ʟʥʘʯʥʦ ʢʨʘʱʝ ʯʠʥʷʪʴ ʦʧʽʨ ʟʦʚʥʽʰ-

ʥʽʤ ʚʧʣʠʚʘʤ ʽ ʤʦʞʫʪʴ ʟʙʝʨʽʛʘʪʠ ʜʦʙʨʽ ʻʤʥʽʩʥʦ-

ʬʽʣʴʪʨʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʘ ʚʝʣʠʢʠʭ ʛʣʠʙʠʥʘʭè. 

ʊʝʧʝʨ ʤʦʞʥʘ ʫʪʦʯʥʠʪʠ, ʱʦ ʭʦʯʘ ʫʱʽʣʴʥʝʥʥʷ ʜʘ-

ʥʠʭ ʧʽʩʢʦʚʠʢʽʚ ʚ ʪʠʧʦʚʦʤʫ ʚʠʧʘʜʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʥʝ ʟʦʚʩʽʤ ʪʘʢ, ʷʢ ʧʽʩʢʦʚʠʢʽʚ ʟ ʛʣʠʥʠʩʪʠʤ ʮʝʤʝʥ-

ʪʦʤ (ʨʠʩ. 2), ʘʣʝ ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʷʛʘʶʪʴʩʷ ʧʨʠʙ-

ʣʠʟʥʦ ʪʽ ʞ ʟʥʘʯʝʥʥʷ ʧʦʨʠʩʪʦʩʪʽ. ʊʘʢ, ʥʘ ʛʣʠʙʠʥʽ  

6 ʢʤ, ʟʛʽʜʥʦ ʟ ʛʨʘʬʽʢʦʤ ʨʠʩ. 1, ʧʽʩʢʦʚʠʢʠ ʟ ʨʝʛʝ-

ʥʝʨʘʮʽʡʥʦ-ʢʚʘʨʮʦʚʠʤ ʮʝʤʝʥʪʦʤ ʤʘʶʪʴ ʧʦʨʠʩ-

ʪʽʩʪʴ ʜʦ 9-10%, ʘʣʝ ʞ ʽ ʧʽʩʢʦʚʠʢʠ ʟ ʛʣʠʥʠʩʪʠʤ 

ʮʝʤʝʥʪʦʤ, ʟʛʽʜʥʦ ʟ ʛʨʘʬʽʢʦʤ ʨʠʩ. 2, ʪʘʢ ʩʘʤʦ ʤʦ-

ʞʫʪʴ ʤʘʪʠ ʧʦʨʠʩʪʽʩʪʴ ʜʦ 8-9%. 

ʅʘ ʨʠʩ. 2 ʥʘʚʝʜʝʥʦ ʛʨʘʬʽʢ ʟʤʽʥʠ ʤʘʢʩʠʤʘʣʴ-

ʥʦʾ ʧʦʨʠʩʪʦʩʪʽ ʜʣʷ 328 ʰʘʨʽʚ ʧʽʩʢʦʚʠʢʽʚ ʟ ʽʩʪʦʪʥʦ 

ʛʣʠʥʠʩʪʠʤ ʮʝʤʝʥʪʦʤ, ʚʽʜʽʙʨʘʥʠʭ ʥʘ ʪʠʭ ʞʝ ʨʦʜʦ-

ʚʠʱʘʭ. ʄʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʧʦʨʠʩʪʦʩʪʽ ʚʘʨʽ-

ʶʶʪʴ ʚʽʜ 0,6 ʜʦ 40%, ʛʣʠʙʠʥʠ ï ʚʽʜ 220 ʜʦ 6200 

ʤ. ʗʢ ʚʠʜʥʦ ʟ ʛʨʘʬʽʢʘ ʥʘ ʨʠʩ. 2, ʜʘʥʘ ʩʫʢʫʧʥʽʩʪʴ 

ʤʦʞʝ ʙʫʪʠ ʘʧʨʦʢʩʠʤʦʚʘʥʘ ʢʨʠʚʦʶ ʝʢʩʧʦʥʝʥʮʽʘ-

ʣʴʥʦʾ ʬʫʥʢʮʽʾ, ʘʣʝ, ʤʦʞʣʠʚʦ, ʙʽʣʴʰ ʧʨʘʚʠʣʴʥʠʤ 

ʙʫʣʦ ʙ ʧʨʠʡʥʷʪʠ ʘʧʨʦʢʩʠʤʘʮʽʶ ʣʘʤʘʥʦʶ ʣʽʥʽʻʶ: 

ʧʨʷʤʘ ʜʦ 4 ʢʤ ʽ ʜʨʫʛʘ, ʢʨʫʪʦ ʥʘʭʠʣʝʥʘ ʧʨʷʤʘ ï 

ʚʽʜ 4 ʢʤ ʽ ʛʣʠʙʰʝ. ʊʦʜʽ ʤʦʞʥʘ ʛʦʚʦʨʠʪʠ ʧʨʦ ʪʝ, 

ʱʦ ʥʠʞʯʝ 4 ʢʤ ʧʦʨʦʜʠ ʫʱʽʣʴʥʶʶʪʴʩʷ ʟʘ ʽʥʰʠʤ 

ʟʘʢʦʥʦʤ. ɺ ʮʽʣʦʤʫ, ʢʨʠʚʽ ʫʱʽʣʴʥʝʥʥʷ ʧʽʩʢʦʚʠʢʽʚ ʟ 

ʛʣʠʥʠʩʪʠʤ ʮʝʤʝʥʪʦʤ ʩʭʦʞʽ ʟ ʢʨʠʚʠʤʠ ʫʱʽʣʴʥʝʥ-

ʥʷ ʛʣʠʥ, ʘ ʢʨʠʚʽ ʫʱʽʣʴʥʝʥʥʷ ʧʽʩʢʦʚʠʢʽʚ ʟ ʨʝʛʝʥʝ-

ʨʘʮʽʡʥʦ-ʢʚʘʨʮʦʚʠʤ ʮʝʤʝʥʪʦʤ ï ʟ ʢʨʠʚʠʤʠ ʫʱʽ-

ʣʴʥʝʥʥʷ ʧʽʩʢʦʚʠʢʽʚ ʟ ʢʘʨʙʦʥʘʪʥʠʤ ʮʝʤʝʥʪʦʤ. 

ɿʘʣʝʞʥʽ ʚʽʜ ʩʢʣʘʜʫ ʮʝʤʝʥʪʫ ʤʘʢʩʠʤʘʣʴʥʽ ʚʽ-

ʜʤʽʥʥʦʩʪʽ ʧʦʨʠʩʪʦʩʪʽ ʜʣʷ ʧʽʩʢʦʚʠʢʽʚ, ʱʦ ʫʱʽʣʴ-

ʥʶʶʪʴʩʷ ʚ ʭʦʜʽ ʩʪʘʜʽʘʣʴʥʦʛʦ ʢʘʪʘʛʝʥʝʟʫ, ʙʫʜʫʪʴ 

ʧʦʚ'ʷʟʘʥʽ ʟ ʽʥʪʝʨʚʘʣʦʤ 4-5 ʢʤ (ʽʥʪʝʨʚʘʣ ʟʘʣʷʛʘʥʥʷ 

ʛʦʨʠʟʦʥʪʫ ʉ-4-5 ʂʦʪʝʣʝʚʩʴʢʦ-ɹʝʨʝʟʽʚʩʴʢʦʾ ʟʦʥʠ), 

ʜʝ ʢʚʘʨʮʠʪʦʚʠʜʥʽ ʧʽʩʢʦʚʠʢʠ ʤʦʞʫʪʴ ʤʘʪʠ ʧʦʨʠʩ-

ʪʽʩʪʴ ʜʦ 18-19%, ʘ ʛʣʠʥʠʩʪʽ ï ʜʦ 10-12%.  

ʄʦʞʥʘ ʜʦʧʫʩʪʠʪʠ, ʱʦ ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʧʝʪ-

ʨʦʛʨʘʬʽʯʥʫ ʩʭʦʞʽʩʪʴ, ʧʽʩʢʦʚʠʢʠ ʛʦʨʠʟʦʥʪʫ ʉ-4-5 

ʤʦʞʫʪʴ ʤʘʪʠ ʟʙʝʨʝʞʝʥʫ ʚ ʭʦʜʽ ʩʪʘʜʽʘʣʴʥʦʛʦ ʢʘʪʘ-

ʛʝʥʝʟʫ ʧʝʨʚʠʥʥʫ ʧʦʨʠʩʪʽʩʪʴ, ʘ ʧʽʩʢʦʚʠʢʠ ʥʠʞʥʴʦ-

ʛʦ ʚʽʟʝ ï ʚʪʦʨʠʥʥʫ ʧʦʨʠʩʪʽʩʪʴ.  

ʗʢ ʙʫʜʝ ʟʤʽʥʶʚʘʪʠʩʷ ʤʘʢʩʠʤʘʣʴʥʘ ʧʨʦʥʠ-

ʢʥʽʩʪʴ ʧʽʩʢʦʚʠʢʽʚ ʟ ʨʝʛʝʥʝʨʘʮʽʡʥʦ ï ʢʚʘʨʮʦʚʠʤ 

ʮʝʤʝʥʪʦʤ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3. ɺʠʢʦʨʠʩʪʘʥʽ ʜʘʥʽ 

ʧʦ 229 ʚʝʨʩʪʚʘʤ, ʢʦʣʠʚʘʥʥʷ ʧʨʦʥʠʢʥʦʩʪʽ ʩʪʘʥʦʚ-

ʣʷʪʴ ʚʽʜ 0 ʜʦ 6149 ʤɼ, ʢʦʣʠʚʘʥʥʷ ʛʣʠʙʠʥ ï ʚʽʜ  



ɺʽʩʥʠʢ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ̔ ʤʝʥʽ ɺ.ʅ. ʂʘʨʘʟʽʥʘ  

- пф - 

 

 

ʈʠʩ. 2. ɿʤʽʥʘ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʦʨʠʩʪʦʩʪʽ ʧʽʩʢʦʚʠʢʽʚ ʟ ʛʣʠʥʠʩʪʠʤ ʮʝʤʝʥʪʦʤ ʟ ʛʣʠʙʠʥʦʶ ʧʦ ʢʝʨʥʫ  

 

 

 

ʈʠʩ. 3. ɿʤʽʥʘ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʨʦʥʠʢʥʦʩʪʽ ʧʽʩʢʦʚʠʢʽʚ ʟ ʨʝʛʝʥʝʨʘʮʽʡʥʦ-ʢʚʘʨʮʦʚʠʤ ʮʝʤʝʥʪʦʤ ʟ ʛʣʠʙʠʥʦʶ 

ʧʦ ʢʝʨʥʫ. 1 ï ʅʘʨʠʞʥʷʥʩʴʢʘ 34,ʉ1v1, ʙʘʟ. ʛʦʨ, 2-ʂʦʣʦʤʘʢ 53, ʉ-5 



ʉʝʨʽʷ çɻʝʦʣʦʛʽʷ. ɻʝʦʛʨʘʬʽʷ. ɽʢʦʣʦʛʽʷè, ʚʠʧʫʩʢ 53   

- рл - 

1156 ʜʦ 6292 ʤ. ʊʘʢ ʩʘʤʦ ʷʢ ʥʘ ʨʠʩ. 1, ʧʨʦʚʝʜʝʥʘ 

ʣʽʥʽʷ, ʱʦ ʦʙʤʝʞʫʻ ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʛʘʟʦʧ-

ʨʦʥʠʢʥʦʩʪʽ. 

ʗʢʱʦ ʥʘ ʨʠʩ. 1 ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʦʜʠʥ ʜʦ-

ʙʨʝ ʚʠʜʠʤʠʡ ʧʽʢ, ʪʦ ʥʘ ʨʠʩ. 3 ʪʘʢʠʭ ʧʽʢʽʚ ʚʞʝ ʜʚʘ 

(ʥʝ ʨʘʭʫʶʯʠ ʦʜʠʥʠʯʥʠʭ ʟʥʘʯʝʥʴ 1 ʽ 2). ʗʢʱʦ ʜʣʷ 

ɺ-25-26 ʚʩʝ ʟʨʦʟʫʤʽʣʦ ï ʙʽʣʴʰʽʡ ʧʦʨʠʩʪʦʩʪʽ ʚʽʜ-

ʧʦʚʽʜʘʻ ʙʽʣʴʰʘ ʧʨʦʥʠʢʥʽʩʪʴ ï ʪʦ ʧʦ ʚʽʜʥʦʰʝʥʥʶ 

ʜʦ ʛʦʨʠʟʦʥʪʽʚ ʉ-4-5 ʚʠʥʠʢʘʻ ʧʠʪʘʥʥʷ: ʯʦʤʫ ʥʝ 

ʚʠʜʽʣʷʶʯʠʩʴ ʧʦ ʧʦʨʠʩʪʦʩʪʽ, ʚʦʥʠ ʨʽʟʢʦ ʚʠʜʽʣʷ-

ʶʪʴʩʷ ʧʦ ʧʨʦʥʠʢʥʦʩʪʽ? ʋ ʨʦʙʦʪʽ [18] ʚʽʜʟʥʘʯʝʥʦ, 

ʱʦ ʚ ʛʦʨʠʟʦʥʪʽ ʉ-5 ʟʥʘʯʥʦ ʩʠʣʴʥʽʰʝ ʨʦʟʚʠʥʝʥʘ 

ʤʽʢʨʦʪʨʽʱʠʥʫʚʘʪʽʩʪʴ. ʅʝ ʜʦʜʘʶʯʠ ʤʘʡʞʝ ʥʽʯʦʛʦ 

ʜʦ ʧʦʨʠʩʪʦʩʪʽ, ʚʦʥʘ ʧʦʤʽʪʥʦ ʧʽʜʚʠʱʫʻ ʧʨʦʥʠʢ-

ʥʽʩʪʴ. 

ʆʙʛʦʚʦʨʝʥʥʷ ʚʠʢʣʘʜʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʆʪ-

ʞʝ, ʩʫʜʷʯʠ ʟ ʥʘʚʝʜʝʥʠʭ ʛʨʘʬʽʢʽʚ, ʧʽʩʢʦʚʠʢʠ ʛʦʨʠ-

ʟʦʥʪʫ ɺ-25-26 (ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʽʩʢʦʚʠʢʽʚ ʛʦʨʠʟʦ-

ʥʪʫ ʉ-4-5) ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʘʥʦʤʘʣʴʥʝ ʷʚʠʱʝ ʥʘ 

ʟʘʛʘʣʴʥʦʤʫ ʪʣʽ. ɸʥʦʤʘʣʽʶ ʤʦʞʥʘ ʧʦʷʩʥʶʚʘʪʠ 

ʜʚʦʷʢʦ: ʘʙʦ ʨʘʥʥʽʤ ʟʘʧʦʚʥʝʥʥʷʤ ʽʩʪʦʪʥʦ ʧʝʨʚʠʥ-

ʥʦʾ ʧʦʨʠʩʪʦʩʪʽ ɺɺ (ʜʝʩʴ ʥʘ ʛʣʠʙʠʥʽ 3-3,5 ʢʤ), ʘʙʦ 

ʧʽʟʥʽʤ ʫʪʚʦʨʝʥʥʷʤ ʥʘ ʚʝʣʠʢʠʭ ʛʣʠʙʠʥʘʭ ʧʽʜ 

ʚʧʣʠʚʦʤ ʙʫʜʴ-ʷʢʦʛʦ ʥʘʢʣʘʜʝʥʦʛʦ ʬʘʢʪʦʨʫ, ʟ ʧʦʨʽ-

ʚʥʷʥʦ ʧʽʟʥʽʤ ʟʘʧʦʚʥʝʥʥʷʤ ɺɺ ʫʪʚʦʨʝʥʦʾ ʚʪʦʨʠʥ-

ʥʦʾ ʧʦʨʠʩʪʦʩʪʽ. ʅʘ ʧʝʨʰʽʡ ʪʦʯʮʽ ʟʦʨʫ ʩʪʦʷʣʠ ʘʚ-

ʪʦʨʠ ʜʘʥʦʾ ʨʦʙʦʪʠ, ʜʨʫʛʘ ʥʘʡʢʨʘʱʝ ʦʧʠʩʘʥʘ ʚ 

ʨʦʙʦʪʘʭ ʆ.ʖ. ʃʫʢʽʥʘ, ʧʦʛʣʷʜʠ ʷʢʦʛʦ ʙʫʣʠ ʢʦʨʦʪ-

ʢʦ ʚʠʢʣʘʜʝʥʽ ʚʠʱʝ.  

ʗʢ ʚʞʝ ʙʫʣʦ ʩʢʘʟʘʥʦ ʚʠʱʝ, ʧʝʪʨʦʛʨʘʬʽʯʥʦ 

ʧʽʩʢʦʚʠʢʠ ʛʦʨʠʟʦʥʪʽʚ ɺ-25-26 ʽ ʉ-4-5 ʜʫʞʝ ʩʭʦʞʽ. 

ʇʦʩʪʘʻ ʧʠʪʘʥʥʷ ʧʨʦ ʤʽʥʝʨʘʣʴʥʽ ʽʥʜʠʢʘʪʦʨʠ ʮʴʦʛʦ 

ʨʽʟʥʦʚʠʜʫ ʥʘʢʣʘʜʝʥʦʛʦ  ʢʘʪʘʛʝʥʝʟʘ ï ʛʽʧʦʛʝʥʥʦ ï 

ʘʣʣʦʪʠʛʝʥʥʦʛʦ ʨʘʟʫʱʽʣʴʥʝʥʥʷ ʟʘ ʆ.ʖ. ʃʫʢʽʥʠʤ. 

ɺʪʦʨʠʥʥʠʡ ʢʦʣʝʢʪʦʨ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʨʝʟʫʣʴ-

ʪʘʪʽ, ʚ ʨʦʙʦʪʘʭ [1,12] ʢʚʘʣʽʬʽʢʫʻʪʴʩʷ ʷʢ ʤʝʪʘʩʦ-

ʤʘʪʠʪ. ʆʜʥʘʢ ʟ ʥʘʚʝʜʝʥʠʭ ʦʧʠʩʽʚ ʥʝʷʩʥʦ, ʚ ʯʦʤʫ, 

ʚʣʘʩʥʝ, ʚ ʮʴʦʤʫ ʧʨʦʮʝʩʽ ʧʨʦʷʚʣʷʻʪʴʩʷ ʤʝʪʘʩʦʤʘ-

ʪʦʟ? ʈʦʟʯʠʥʝʥʥʷ ʘʛʨʝʩʠʚʥʠʤʠ ʬʣʶʾʜʘʤʠ ʥʝʩʪʽʡ-

ʢʠʭ ʜʦ ʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʟ ʫʪʚʦʨʝʥʥʷʤ ʚʪʦʨʠʥʥʦʾ 

ʧʦʨʠʩʪʦʩʪʽ, ʟʛʦʜʦʤ ʯʘʩʪʢʦʚʦ ʟʘʧʦʚʥʝʥʦʾ ʦʩʘʜʞʝ-

ʥʠʤʠ ʥʘ ʣʫʞʥʽʡ ʩʪʘʜʽʾ ʤʽʥʝʨʘʣʘʤʠ, ʥʝ ʻ ʤʝʪʘʩʦ-

ʤʘʪʦʟ. ʊʨʝʙʘ ʜʫʤʘʪʠ, ʱʦ ʧʨʦʜʫʢʪʦʤ ʤʝʪʘʩʦʤʘʪʦʟʘ 

ʻ ʢʘʦʣʽʥʽʪ, ʘʣʝ ʚʽʥ ʤʦʞʝ ʽ ʧʨʦʩʪʦ ʢʨʠʩʪʘʣʽʟʫʚʘʪʠ-

ʩʷ ʟ ʧʦʨʦʚʠʭ ʨʦʟʯʠʥʽʚ ʚ ʢʠʩʣʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ʇʨʠʧʫʩʢʘʶʯʠ, ʱʦ ʫʯʘʩʪʴ ʪʫʪ ʤʝʪʘʩʦʤʘʪʠʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʥʝ ʨʦʟʢʨʠʪʦ ʧʨʦʩʪʦ ʯʝʨʝʟ ʦʙʤʝʞʝʥʠʡ 

ʦʙʩʷʛ ʩʪʘʪʪʽ, ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʚʩʝ ʞ ʪʝʨʤʽʥʦʤ ʛʽʧʦ-

ʛʝʥʥʦ-ʘʣʦʛʝʥʝʪʠʯʥʝ ʨʦʟʫʱʽʣʴʥʝʥʥʷ. 

ʄʽʥʝʨʘʣʴʥʽ ʽʥʜʠʢʘʪʦʨʠ ʩʪʘʜʽʘʣʴʥʦʛʦ ʢʘʪʘʛʝ-

ʥʝʟʫ, ʪʦʙʪʦ ʤʽʥʝʨʘʣʠ, ʷʢʽ ʻ ʧʦʢʘʟʥʠʢʘʤʠ ʧʝʚʥʦʾ 

ʩʪʘʜʽʾ ʧʝʨʝʪʚʦʨʝʥʥʷ ʘʙʦ ʧʦʩʣʽʜʦʚʥʦʾ ʟʤʽʥʠ ʩʪʘ-

ʜʽʡ, ʦʧʠʩʘʥʽ ʚ ʯʠʩʣʝʥʥʠʭ ʨʦʙʦʪʘʭ ʛʝʦʣʦʛʽʚ, ʷʢʽ 

ʚʠʚʯʘʣʠ ʧʦʩʪʩʝʜʠʤʝʥʪʘʮʽʡʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ: ɸ.ɻ. 

ʂʦʩʩʦʚʩʴʢʘ ʽ ɺ.ɼ. ʐʫʪʦʚ [3,4], ɸ.ɺ. ʂʦʧʝʣʽʦʚʠʯ 

[5], ʄ.ɺ. ʃʦʛʚʠʥʝʥʢʦ [6], ɻ.ʅ. ʇʝʨʦʟʽʦ [7], ʄ.ɭ. 

ɼʦʣʫʜʘ, ʉ.ɺ. ʃʠʪʚʠʥ ʽ ʉ.ɼ. ʍʘʨʯʝʥʢʦ [8,9], ʆ.ʖ. 

ʃʫʢʽʥ [10] ʪʘ ʽʥʰʽ. ʅʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤ ʽʥʜʠ-

ʢʘʪʦʨʦʤ ʩʪʘʜʽʡ ʢʘʪʘʛʝʥʝʟʫ ʻ ʦʨʛʘʥʽʯʥʘ ʨʝʯʦʚʠʥʘ. 

ʇʦʪʽʤ, ʚ ʷʢʦʩʪʽ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʽʥ-

ʜʠʢʘʪʦʨʽʚ ʚʠʩʪʫʧʘʶʪʴ ʛʣʠʥʠʩʪʽ ʤʽʥʝʨʘʣʠ. ɼʦʙʨʝ 

ʚʽʜʦʤʠʡ ʧʝʨʝʭʽʜ ʤʦʥʪʤʦʨʠʣʦʥʽʪʫ ʚ ʛʽʜʨʦʩʣʶʜʫ 

ʘʙʦ ʭʣʦʨʠʪ, ʟʘʤʽʥʘ ʦʜʥʦʛʦ ʧʦʣʽʪʠʧʫ ʛʽʜʨʦʩʣʶʜ 

ʽʥʰʠʤ, ʧʝʨʝʭʽʜ ʢʘʦʣʽʥʽʪʫ ʚ ʜʠʢʽʪ, ʥʘʢʨʠʪ ʽ ʧʽʨʦ-

ʬʽʣʽʪ. ʋ ʜʝʷʢʠʭ ʨʦʟʨʽʟʘʭ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ 

ʮʝʦʣʽʪʠ. ʎʽ ʪʨʠ ʢʦʤʧʦʥʝʥʪʠ: ʦʨʛʘʥʽʯʥʘ ʨʝʯʦʚʠʥʘ, 

ʛʣʠʥʠʩʪʽ ʤʽʥʝʨʘʣʠ ʽ ʮʝʦʣʽʪʠ ʤʦʞʫʪʴ ʜʘʪʠ ʙʝʟʧʝ-

ʨʝʨʚʥʠʡ ʨʷʜ ʩʪʘʜʽʡʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ. ʇʦʨʽʚʥʷʥʦ 

ʦʙʤʝʞʝʥʫ ʨʦʣʴ ʧʨʠ ʚʠʜʽʣʝʥʥʽ ʩʪʘʜʽʡ ʢʘʪʘʛʝʥʝʟʫ 

ʚʽʜʽʛʨʘʶʪʴ ʙʽʦʪʠʪ, ʘʫʪʠʛʝʥʥʽ ʤʦʜʠʬʽʢʘʮʽʾ ʧʦʣʴʦ-

ʚʠʭ ʰʧʘʪʽʚ, ʢʚʘʨʮʫ, ʢʘʨʙʦʥʘʪʽʚ. 

ʑʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚ ʷʢʦʩʪʽ ʤʽʥʝʨʘʣʴʥʠʭ ʽʥ-

ʜʠʢʘʪʦʨʽʚ ʛʽʧʦʛʝʥʥʦ-ʘʣʣʦʪʠʛʝʥʥʦʛʦ ʨʦʟʫʱʽʣʴ-

ʥʝʥʥʷ? ɿʘ ʆ.ʖ. ʃʫʢʽʥʠʤ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʚʪʦʨʠʥ-

ʥʦʛʦ ʢʦʣʝʢʪʦʨʘ ʧʦʪʨʽʙʥʘ ʚʠʭʽʜʥʘ ʦʣʽʛʦʤʽʢʪʦʚʘ 

ʧʦʨʦʜʘ, ʷʢʘ ʚ ʭʦʜʽ ʩʪʘʜʽʘʣʴʥʦʛʦ ʢʘʪʘʛʝʥʝʟʫ ʧʝʨʝʪ-

ʚʦʨʠʣʘʩʷ ʚ ʤʦʥʦʤʽʥʝʨʘʣʴʥʦ-ʢʚʘʨʮʦʚʫ, ʜʫʞʝ ʤʽʮ-

ʥʫ, ʘʣʝ ʢʨʠʭʢʫ ʧʦʨʦʜʫ, ʷʢʘ ʚʠʩʪʫʧʘʻ ʚ ʨʦʣʽ ʩʫʙʩʪ-

ʨʘʪʫ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚʪʦʨʠʥʥʦʛʦ ʢʦʣʝʢʪʦʨʘ. ʊʝʢ-

ʪʦʥʽʯʥʽ ʥʘʧʨʫʛʠ ʚʠʢʣʠʢʘʶʪʴ ʚ ʮʴʦʤʫ ʩʫʙʩʪʨʘʪʽ 

çʜʠʣʘʪʘʥʪʥʫ ʪʨʽʱʠʥʫʚʘʪʽʩʪʴè ʽ ʦʙʫʤʦʚʣʶʶʪʴ 

ʥʘʷʚʥʽʩʪʴ ʭʘʨʘʢʪʝʨʥʠʭ ʢʨʠʩʪʘʣʦʦʧʪʠʯʥʠʭ ʚʣʘʩ-

ʪʠʚʦʩʪʝʡ ï ʥʘʧʨʠʢʣʘʜ, ʭʚʠʣʷʩʪʝ, ʭʤʘʨʥʝ ʘʙʦ ʤʦ-

ʟʘʾʯʥʝ ʟʛʘʩʘʥʥʷ. ʇʦʪʽʤ ʢʠʩʣʦʪʥʘ ʭʚʠʣʷ ʬʣʶʾʜʫ, 

ʱʦ ʚʧʨʦʚʘʜʞʫʻʪʴʩʷ, ʨʦʟʯʠʥʷʻ ʚʩʝ, ʱʦ ʤʦʞʝ (ʧʝʨ-

ʚʠʥʥʽ ʢʘʨʙʦʥʘʪʠ, ʽʥʰʽ ʥʝʩʪʽʡʢʽ ʢʦʤʧʦʥʝʥʪʠ), ʧʦ-

ʜʘʣʴʰʘ ʣʫʞʥʘ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʢʨʠʩʪʘʣʽ-

ʟʘʮʽʾ ʚʪʦʨʠʥʥʦʛʦ ʢʘʨʙʦʥʘʪʫ, ʷʢʠʡ ʯʘʩʪʢʦʚʦ ʧʝʨʝ-

ʢʨʠʚʘʻ ʪʽʣʴʢʠ ʱʦ ʩʪʚʦʨʝʥʽ ʚʪʦʨʠʥʥʽ ʧʦʨʠ. ʍʘʨʘʢ-

ʪʝʨʥʠʤʠ ʤʽʥʝʨʘʣʴʥʠʤʠ ʽʥʜʠʢʘʪʦʨʘʤʠ ʻ ʢʘʨʙʦʥʘ-

ʪʥʘ, ʩʫʣʴʬʽʜʥʘ, ʙʘʨʠʪʦʚʘ, ʬʦʩʬʘʪʥʘ ʽ ʪʠʪʘʥʦʚʘ 

ʤʽʥʝʨʘʣʽʟʘʮʽʷ. ʋʥʽʚʝʨʩʘʣʴʥʠʤʠ ʽʥʜʠʢʘʪʦʨʘʤʠ ʻ 

ʪʨʠʢʣʽʥʥʠʡ ʢʘʦʣʽʥʽʪ ʽ ʜʠʢʽʪ [1]. ʅʘ ʰʣʷʭʘʭ ʛʣʠ-

ʙʠʥʥʠʭ ʚʠʩʭʽʜʥʠʭ ʧʦʪʦʢʽʚ ʚʽʜʢʣʘʜʘʶʪʴʩʷ ʯʘʩʪʠ-

ʥʢʠ ʩʘʤʦʨʦʜʥʠʭ ʤʝʪʘʣʽʚ, ʧʨʠʨʦʜʥʠʭ ʩʧʣʘʚʽʚ ʽ 

ʽʥʪʝʨʤʝʪʘʣʽʜʽʚ. 

ʅʘ ʜʦʜʘʪʦʢ ʜʦ ʥʘʷʚʥʠʭ ʫ ʘʚʪʦʨʽʚ ʧʝʪʨʦʛʨʘ-

ʬʽʯʥʠʭ ʰʣʽʬʽʚ ʷʢ ʧʦʨʠʩʪʦʾ, ʪʘʢ ʽ ʱʽʣʴʥʦʾ ʨʽʟʥʠʮʽ 

ʢʚʘʨʮʠʪʦʚʠʜʥʠʭ ʧʽʩʢʦʚʠʢʽʚ, ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʜʘʥʦʾ 

ʨʦʙʦʪʠ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʤʝʪʦʜ ʝʣʝʢʪʨʦʥʥʦʾ ʨʘʩ-

ʪʨʦʚʦʾ ʤʽʢʨʦʩʢʦʧʽʾ. ɿ ʨʽʟʥʦʚʽʢʦʚʦʛʦ (ʧʝʨʝʚʘʞʥʦ 

ʥʠʞʥʽʡ ʢʘʨʙʦʥ ï ʚʽʟʝ ʽ ʩʝʨʧʫʭʦʚ) ʢʝʨʥʦʚʦʛʦ ʤʘʪʝ-

ʨ̔ ʘʣʫ, ʚʽʜʽʙʨʘʥʦʛʦ ʥʘ ʂʦʪʝʣʝʚʩʴʢʦʤʫ, ɹʝʨʝʟʽʚʩʴ-

ʢʦʤʫ, ʉʪʝʧʦʚʦʤʫ, ʏʢʘʣʽʚʩʴʢʦʤʫ ʪʘ ʽʥʰʠʭ ʨʦʜʦ-

ʚʠʱʘʭ ɼɼɿ ʙʫʣʠ ʚʟʷʪʽ ʟʨʘʟʢʠ, ʷʢʽ ʙʫʣʠ ʧʝʨʝʛʣʷ-

ʥʫʪʽ ʽ ʩʬʦʪʦʛʨʘʬʦʚʘʥʽ ʗ. ʃʫʢʽʥʠʤ ʚ ʏʝʨʥʽʛʽʚʩʴ-

ʢʦʤʫ ʚʽʜʜʽʣʝʥʥʽ ʋʢʨʅɼɻʈɯ ʥʘ ʨʘʩʪʨʦʚʦʤʫ ʤʽʢʨʦ-

ʩʢʦʧʽ ʈɽʄ-106 ʟ ʤʽʢʨʦʘʥʘʣʽʟʘʪʦʨʦʤ. ɸʚʪʦʨʠ ʜʘ-

ʥʦʾ ʨʦʙʦʪʠ ʧʨʦʚʝʣʠ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʪʘ ʘʥʘʣʽʟ 

ʦʪʨʠʤʘʥʦʛʦ ʝʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʦʛʦ ʤʘʪʝʨʽ-

ʘʣʫ ʚ ʨʘʤʢʘʭ ʧʦʩʪʘʚʣʝʥʦʛʦ ʟʘʚʜʘʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ 

ʮʴʦʛʦ ʘʥʘʣʽʟʫ ʥʘʚʝʜʝʥʽ ʥʠʞʯʝ. 

ʂʨʫʧʥʦʢʨʠʩʪʘʣʽʯʥʠʡ, ʜʦʙʨʝ ʨʦʟʢʨʠʩʪʘʣʽʟʦ-

ʚʘʥʠʡ ʢʘʦʣʽʥʽʪ (ʽʤʦʚʽʨʥʦ, ʢʘʦʣʽʥʽʪ-ʜʠʢʽʪ) ʧʨʠʩʫʪ-



ɺʽʩʥʠʢ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ̔ ʤʝʥʽ ɺ.ʅ. ʂʘʨʘʟʽʥʘ  

- рм - 

ʥʽʡ ʽ ʚ ʧʽʩʢʦʚʠʢʘʭ ʛʦʨʠʟʦʥʪʫ ʉ-5, ʽ ʚ ʧʽʩʢʦʚʠʢʘʭ 

ʛʦʨʠʟʦʥʪʫ ɺ-25-26 (ʨʠʩ. 4). 

ʋ ʢʣʘʩʠʯʥʽʡ ʨʦʙʦʪʽ ɸ.ɺ. ʂʦʧʝʣʽʦʚʠʯʘ [5] ʚʠ-

ʜʽʣʝʥʘ ʩʪʘʜʽʷ ʨʝʛʨʝʩʠʚʥʦʛʦ ʢʘʪʘʛʝʥʝʟʫ, ʱʦ ʫʩʢʣʘ-

ʜʥʶʻ ʥʦʨʤʘʣʴʥʠʡ ʧʦʩʪʫʧʘʣʴʥʠʡ ʭʽʜ ʧʦʩʪʩʝʜʠ-

ʤʝʥʪʘʮʽʡʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ. ʉʪʘʜʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʜʚʦʭ ʝʪʘʧʽʚ: ʢʘʦʣʽʥʽʟʘʮʽʾ ʽ ʢʘʨʙʦʥʘʪʠʟʘʮʽʾ. ʆʙʠʜʚʘ 

ʝʪʘʧʠ ʧʦʚ'ʷʟʘʥʽ ʟ ʧʝʨʝʙʫʜʦʚʦʶ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʣʘ-

ʥʫ ʪʝʨʠʪʦʨʽʾ, ʫʪʚʦʨʝʥʥʷʤ ʥʦʚʠʭ ʦʙʣʘʩʪʝʡ ʞʠʚ-

ʣʝʥʥʷ ʽ ʨʦʟʚʘʥʪʘʞʝʥʥʷ, ʽ ʧʦʚ'ʷʟʘʥʦʾ ʟ ʮʠʤ ʘʢʪʠʚʽ-

ʟʘʮʽʾ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʂʘʦʣʽʥʽʟʘʮʽʷ ʚʠ-

ʢʣʠʢʘʻʪʴʩʷ ʢʠʩʣʠʤʠ ʚʦʜʘʤʠ, ʱʦ ʧʦʪʨʘʧʣʷʶʪʴ ʫ 

ʧʦʨʦʜʠ ʟʚʝʨʭʫ, ʫ ʤʽʨʫ ʾʭ ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʚʽʜʙʫʚʘ-

ʻʪʴʩʷ ʚʽʜʢʣʘʜʝʥʥʷ ʢʘʨʙʦʥʘʪʫ. ʋʪʚʦʨʶʻʪʴʩʷ ʢʨʫʧ- 

 

 

 

ʈʠʩ. 4. ʂʨʫʧʥʦʣʫʩʢʘʪʠʡ ʢʘʦʣʽʥʽʪ ʽ ʢʨʠʩʪʘʣ ʊʽʆ2, ɹʝʨʝʟʽʚʩʴʢʘ 203,  

ʉ-5, 4749,7-4757,3 ʤ, ˉ45076. 1 - ʢʘʦʣʽʥʽʪ, 2 - ʊʽʆ2, 3 -ʢʚʘʨʮ. ʈɽʄ-106, ʬʦʪʦ ʗ. ʃʫʢʽʥʘ  

 

ʥʦʢʨʠʩʪʘʣʽʯʥʠʡ ʢʘʦʣʽʥʽʪ-ʜʠʢʽʪ, ʱʦ ʥʝ ʧʦʪʨʘʧʣʷʻ 

ʚ ʩʪʘʥʜʘʨʪʥʫ çʛʣʠʥʠʩʪʫè ʬʨʘʢʮʽʶ. ʈʦʙʦʪʘ [5] 

ʩʪʦʩʫʚʘʣʘʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʜʨʝʚʥʽʭ (PR) ʘʨʢʦʟʦʚʠʭ 

ʧʽʩʢʦʚʠʢʽʚ ʫ ʩʢʣʘʜʽ ʥʝ ʜʫʞʝ ʧʦʪʫʞʥʦʾ ʽ ʩʣʘʙʦ 

ʜʠʩʣʦʢʦʚʘʥʦʾ ʪʦʚʱʽ. ɺ ʭʦʜʽ ʢʘʦʣʽʥʽʟʘʮʽʾ ʫʪʚʦʨʶ-

ʻʪʴʩʷ ʜʦʙʨʝ ʧʨʦʨʦʙʣʝʥʠʡ ʘʨʢʦʟʦʚʠʡ ʧʽʩʢʦʚʠʢ, ʱʦ 

ʟʙʝʨʽʛ ʢʘʨʢʘʩ, ʫ ʷʢʦʤʫ ʚʩʝ ʥʝʩʪʽʡʢʝ (ʢʘʣʽʰʧʘʪ, 

ʧʣʘʛʽʦʢʣʘʟ, ʙʽʦʪʠʪ, ʤʫʩʢʦʚʽʪ, ʫʣʘʤʢʠ ʧʦʨʽʜ ʢʨʽʤ 

ʢʚʘʨʮʠʪʽʚ) ʟʘʤʽʥʝʥʦ ʥʘ ʢʘʦʣʽʥʽʪ ʟ ʫʪʚʦʨʝʥʥʷʤ 

ʚʪʦʨʠʥʥʦʾ ʧʦʨʠʩʪʦʩʪʽ (ʜʦ 20%), ʷʢʘ ʚʠʥʠʢʘʻ ʟʘ 

ʨʘʭʫʥʦʢ ʦʙôʻʤʫ ʚʠʥʝʩʝʥʦʛʦ ʧʨʠ ʢʘʦʣʽʥʽʟʘʮʽʽ ʤʘ-

ʪʝʨʽʘʣʫ. ɺʽʜʦʤʦ, ʱʦ ʫʪʚʦʨʝʥʥʷ ʢʘʦʣʽʥʽʪʫ ʚʽʜʙʫʚʘ-

ʻʪʴʩʷ ʧʨʠ ʚʠʥʝʩʝʥʥʽ ʤʘʡʞʝ ʧʦʣʦʚʠʥʠ ʚʠʭʽʜʥʦʾ 

ʨʝʯʦʚʠʥʠ. ʋ ʤʽʨʫ ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʧʦʨʦʚʠʭ ʨʦʟʯʠʥʽʚ 

ʧʦʯʠʥʘʻ ʚʽʜʢʣʘʜʘʪʠʩʷ ʢʘʨʙʦʥʘʪ. ʅʘ ʚʠʭʦʜʽ ʤʘʻʤʦ 

ʤʦʥʦʤʽʥʝʨʘʣʴʥʠʡ ʢʚʘʨʮʦʚʠʡ ʧʽʩʢʦʚʠʢ ʟ ʨʝʛʝʥʝ-

ʨʘʮʽʡʥʦ-ʢʚʘʨʮʦʚʠʤ ʽ ʢʘʨʙʦʥʘʪʥʦ-ʢʘʦʣʽʥʽʪ-ʜʽʢʢʽ-

ʪʦʚʠʤ ʮʝʤʝʥʪʦʤ, ʫʪʚʦʨʝʥʠʡ ʧʦʟʘ ʟʚ'ʷʟʢʦʤ ʟ çʛʽʜ-

ʨʦʪʝʨʤʘʣʴʥʠʤʠ ʧʨʦʷʚʘʤʠ ʤʘʛʤʘʪʦʛʝʥʥʦʛʦ ʧʦʭʦ-

ʜʞʝʥʥʷè. ʋ ʮʽʡ ʞʝ ʨʦʙʦʪʽ [5] ʥʘʚʦʜʠʪʴʩʷ ʧʦʩʠ-

ʣʘʥʥʷ ʥʘ ʨʦʙʦʪʫ ɺ.ɼ. ʐʫʪʦʚʘ, ʷʢʠʡ ʚʩʪʘʥʦʚʠʚ 

ʨʦʟʚʠʪʦʢ ʢʘʦʣʽʥʽʪ-ʜʠʢʽʪʫ ʚ ʧʦʨʘʭ ʤʽʞ ʨʝʛʝʥʝʨʦ-

ʚʘʥʠʤʠ ʟʝʨʥʘʤʠ ʢʚʘʨʮʫ ʚ ʤʦʥʦʤʽʥʝʨʘʣʴʥʠʭ ʢʚʘ-

ʨʮʦʚʠʭ ʧʽʩʢʦʚʠʢʘʭ ʢʘʚʝʨʠʥʩʴʢʦʾ ʩʚʠʪʠ ʨʠʬʝʷ ʇʘ-

ʯʝʣʤʩʴʢʦʛʦ ʧʨʦʛʠʥʫ. 

ɻʨʠʛʦʨʯʫʢ ʂ.ɻ. ʚ ʨʦʙʦʪʽ [22], ʧʦʷʩʥʶʶʯʠ ʧʦ-

ʭʦʜʞʝʥʥʷ ʚʪʦʨʠʥʥʦʾ ʧʦʨʠʩʪʦʩʪʽ ʚ ʪʫʨʥʝʡʩʴʢʠʭ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʧʽʩʢʦʚʠʢʘʭ ɼɼɿ, ʪʘʢʦʞ ʧʦʚ'ʷʟʫ-

ʚʘʚ ʾʾ ʟ ʢʘʦʣʽʥʽʟʘʮʽʻʶ ʧʽʜ ʯʘʩ ʧʨʝʜʚʽʟʝʡʩʴʢʦʾ ʧʝ-

ʨʝʨʚʠ ʚ ʩʝʜʠʤʝʥʪʘʮʽʾ. 

ʋ ʨʦʙʦʪʽ [3] ɸ.ɻ. ʂʦʩʩʦʚʩʴʢʦʾ ʽ ɺ. ɼ. ʐʫʪʦʚʘ 

ʚʠʜʽʣʷʣʘʩʷ ʬʘʮʽʷ ʧʝʨʚʠʥʥʠʭ ʢʚʘʨʮ-ʢʘʦʣʽʥʽʪʦʚʠʭ 

ʧʽʱʘʥʠʭ ʧʦʨʽʜ, ʱʦ ʥʘ ʩʪʘʜʽʾ ʧʦʯʘʪʢʦʚʦʛʦ ʝʧʽʛʝʥʝ-

ʟʫ ʤʘʣʠ ʫʩʧʘʜʢʦʚʘʥʠʡ ʩʢʣʘʜ, ʥʘ ʩʪʘʜʽʾ ʛʣʠʙʠʥʥʦ-

ʛʦ ï ʢʚʘʨʮ-ʜʠʢʽʪʦʚʠʡ, ʘ ʥʘ ʩʪʘʜʽʾ ʤʝʪʘʛʝʥʝʟʫ ï 

ʢʚʘʨʮ-ʧʽʨʦʬʽʣʽʪʦʚʠʡ ʩʢʣʘʜ. ʋ ʮʽʡ ʨʦʙʦʪʽ ʥʝ ʨʦʟʛ-

ʣʷʜʘʣʠʩʷ ʧʨʦʮʝʩʠ ʫʪʚʦʨʝʥʥʷ ʚʪʦʨʠʥʥʦʾ ʧʦʨʠʩ-

ʪʦʩʪʽ, ʘʣʝ ʚʠʜʽʣʝʥʘ ʬʘʮʽʷ ʧʝʨʚʠʥʥʠʭ ʧʦʨʽʜ, ʘʥʘ-

ʣʦʛʽʯʥʠʭ ʪʠʤ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʩʫʙʩʪʨʘʪ ʜʣʷ ʚʪʦ-

ʨʠʥʥʦʛʦ ʢʦʣʝʢʪʦʨʫ ʽ ʧʦʢʘʟʘʥʦ, ʱʦ ʢʚʘʨʮ-

ʢʘʦʣʽʥʽʪʦʚʽ ʧʽʩʢʦʚʠʢʠ ʥʘ ʩʪʘʜʽʾ ʛʣʠʙʠʥʥʦʛʦ ʩʪʘʜʽ-

ʘʣʴʥʦʛʦ ʢʘʪʘʛʝʥʝʟʫ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʚ ʢʚʘʨʮ ï 

ʜʠʢʽʪʦʚʽ. ɺ ʫʤʦʚʘʭ ʛʝʦʩʠʥʢʣʽʥʘʣʴʥʦʛʦ ʨʦʟʨʽʟʫ 

ɿʘʭʽʜʥʦʛʦ ɺʝʨʭʦʷʥʥʷ ʪʘʢʽ ʧʽʩʢʦʚʠʢʠ ʟʫʩʪʨʽʯʘʣʠʩʷ 



ʉʝʨʽʷ çɻʝʦʣʦʛʽʷ. ɻʝʦʛʨʘʬʽʷ. ɽʢʦʣʦʛʽʷè, ʚʠʧʫʩʢ 53   

- рн - 

ʤʘʙʫʪʴ ʥʝ ʯʘʩʪʦ ʽ ʥʽʷʢʠʭ ʜʘʥʠʭ ʧʦ ʩʪʨʫʢʪʫʨʽ ʢʘʦ-

ʣʽʥʽʪʫ ʘʙʦ ʜʠʢʽʪʫ ʚ ʨʦʙʦʪʽ ʥʝʤʘʻ. ʆʜʥʘʢ ʫ ʨʦʙʦʪʽ 

[8], ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʚʞʝ ʩʪʘʜʽʘʣʴʥʦʛʦ ʢʘʪʘʛʝʥʝʟʫ 

ʧʦʨʽʜ ʧʽʚʜʝʥʥʦʛʦ ʩʭʦʜʫ ɼɼɿ, ʚʽʜʟʥʘʯʝʥʦ, ʱʦ ʚ 

ʟʦʥʽ ʛʣʠʙʠʥʥʦʛʦ ʢʘʪʘʛʝʥʝʟʫ çʤʝʣʢʦʯʝʰʫʡʯʘʪʳʡ 

ʢʘʦʣʠʥʠʪ ʟʘʤʝʥʷʝʪʩʷ ʢʨʫʧʥʦʯʝʰʫʡʯʘʪʳʤʠ, ʭʦ-

ʨʦʰʦ ʦʢʨʠʩʪʘʣʣʠʟʦʚʘʥʥʳʤʠ ʘʛʨʝʛʘʪʘʤʠè.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠʩʫʪʥʽʩʪʴ ʚʝʣʠʢʦʢʨʠʩʪʘʣʽʯ-

ʥʦʛʦ ʢʘʦʣʽʥʽʪ-ʜʠʢʽʪʫ ʙʘʛʘʪʴʤʘ ʜʦʩʣʽʜʥʠʢʘʤʠ ʨʦʟ-

ʛʣʷʜʘʻʪʴʩʷ ʷʢ ʥʦʨʤʘʣʴʥʠʡ ʝʪʘʧ ʩʪʘʜʽʘʣʴʥʦʛʦ ʢʘ-

ʪʘʛʝʥʝʟʫ ʽ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʡʦʛʦ ʥʝʤʘʻ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʟʘʣʫʯʘʪʠ ʤʘʥʪʽʡʥʽ ʬʣʶʾʜʠ. 

ʑʦ ʟ ʽʥʰʠʤʠ ʽʥʜʠʢʘʪʦʨʘʤʠ, ʟʛʘʜʘʥʠʤʠ ʚ ʨʦ-

ʙʦʪʘʭ [1,12]? ʍʘʨʘʢʪʝʨʥʽ ʢʨʠʩʪʘʣʦʦʧʪʠʯʥʽ ʚʣʘʩ-

ʪʠʚʦʩʪʽ ï ʭʚʠʣʷʩʪʝ, ʭʤʘʨʥʝ ʘʙʦ ʤʦʟʘʾʯʥʝ ʟʛʘʩʘʥʥʷ 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ ʥʠʞʥʴʦʤʫ ʢʘʨʙʦʥʽ ʧʨʘʢʪʠʯʥʦ ʚ 

ʢʦʞʥʦʤʫ ʧʽʩʢʦʚʠʢʫ ʽ ʥʘʚʨʷʜ ʯʠ ʤʦʞʫʪʴ ʩʣʫʞʠʪʠ 

ʽʥʜʠʢʘʪʦʨʘʤʠ ʯʦʛʦ-ʥʝʙʫʜʴ, ʢʨʽʤ ʪʦʛʦ, ʱʦ ʤʘʪʝʨʠ-

ʥʩʢɹʘ ʜʣʷ ʜʘʥʦʛʦ ʧʽʩʢʦʚʠʢʘ ʧʦʨʦʜʘ ʢʦʣʠʩʴ ʟʘʟʥʘ-

ʣʘ ʟʥʘʯʥʽ ʤʝʭʘʥʽʯʥʽ ʥʘʧʨʫʛʠ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʚ ʧʽ-

ʩʢʦʚʠʢʘʭ ʛʣʠʙʦʢʠʭ ʛʦʨʠʟʦʥʪʽʚ ɹʝʨʝʟʽʚʩʴʢʦʛʦ, ʂʦ-

ʪʝʣʝʚʩʴʢʦʛʦ, ʉʪʝʧʦʚʦʛʦ, ɹʽʣʴʩʴʢʦʛʦ ʨʦʜʦʚʠʱ ʜʦ-

ʩʠʪʴ ʙʘʛʘʪʦ ʢʚʘʨʮʫ ʟ ʥʦʨʤʘʣʴʥʠʤ ʟʛʘʩʘʥʥʷʤ.  

ʂʚʘʨʮʦʚʠʡ ʩʢʣʘʜ, ʷʢ ʽ ʨʝʛʝʥʝʨʘʮʽʡʥʦ-

ʢʚʘʨʮʦʚʠʡ ʮʝʤʝʥʪ, ʻ ʭʘʨʘʢʪʝʨʥʠʤ ʜʣʷ ʛʘʜʘʥʠʭ 

ʤʝʪʘʩʦʤʘʪʠʪʽʚ. ʃʠʰʝ ʟʨʽʜʢʘ ʟʫʩʪʨʽʯʘʶʪʴʩʷ 

ʧʦʣʴʦʚʽ ʰʧʘʪʠ (ʩʣʘʙʢʫ ʨʦʟʢʣʘʜʝʥʽʩʪʴ ʜʝʷʢʠʭ ʟ 

ʥʠʭ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʚʽʜʩʫʪʥʽʩʪʶ ʢʦʥʪʘʢʪʫ ʟ ʧʦ-

ʨʦʚʠʤ ʨʦʟʯʠʥʦʤ), ʱʝ ʨʽʜʰʝ ʤʫʩʢʦʚʽʪ. ɸʣʝ ʥʝ 

ʤʝʥʰ ʦʜʥʦʨʽʜʥʠʡ ʢʚʘʨʮʦʚʠʡ ʩʢʣʘʜ ʤʘʶʪʴ ʱʽʣʴʥʽ 

ʢʚʘʨʮʠʪʦʚʠʜʥʽ ʧʽʩʢʦʚʠʢʠ ʟ ʧʦʨʠʩʪʽʩʪʶ 1-2%, ʙʝʟ 

ʚʩʷʢʠʭ ʩʣʽʜʽʚ ʨʦʟʫʱʽʣʴʥʝʥʥʷ. 

ʄʽʮʥʽʩʪʴ ʧʦʨʦʜʠ ï ʪʘʢ, ʮʽ ʧʦʨʦʜʠ ʟʘʟʚʠʯʘʡ 

ʤʘʶʪʴ ʤʘʢʩʠʤʘʣʴʥʫ ʤʽʮʥʽʩʪʴ ʚ ʨʦʟʨʽʟʽ, ʘʣʝ ʙʣʠ-

ʟʴʢʫ ʘʙʦ ʥʘʚʽʪʴ ʙʽʣʴʰʫ ʤʽʮʥʽʩʪʴ ʤʦʞʫʪʴ ʤʘʪʠ 

ʦʢʚʘʨʮʦʚʘʥʽ ʢʘʨʙʦʥʘʪʠ [18].  

ʂʘʨʙʦʥʘʪʥʘ ʤʽʥʝʨʘʣʽʟʘʮʽʷ ï ʪʘʢ, ʚ ʉ-5 ʧʝʨʝ-

ʚʘʞʘʻ ʩʠʜʝʨʠʪ (ʨʠʩ. 5), ʚ ɺ-25-26 ï ʢʘʣʴʮʠʪ [2], 

ʦʙʠʜʚʘ ʧʨʠʩʫʪʥʽ ʚ ʮʝʤʝʥʪʘʭ ʟʘʟʚʠʯʘʡ ʚ ʥʝʚʝʣʠ-

ʢʠʭ ʢʽʣʴʢʦʩʪʷʭ (2-3%), ʘʣʝ ʟʨʽʜʢʘ ʫʪʚʦʨʶʶʪʴ 

ʧʨʦʰʘʨʢʠ ʥʝʚʝʣʠʢʦʾ ʧʦʪʫʞʥʦʩʪʽ, ʜʝ ʢʘʨʙʦʥʘʪ-

ʥʽʩʪʴ ʜʦʩʷʛʘʻ 20,1%. ɸʣʝ ʢʘʨʙʦʥʘʪʠʟʘʮʽʷ ʨʘʟʦʤ ʟ 

ʢʘʦʣʽʥʽʟʘʮʽʻʶ ʚ ʨʦʙʦʪʘʭ [5,22] ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ 

ʝʪʘʧʠ ʩʪʘʜʽʘʣʴʥʦʛʦ ʢʘʪʘʛʝʥʝʟʫ. 

ʉʫʣʴʬʽʜʥʘ ʤʽʥʝʨʘʣʽʟʘʮʽʷ ï ʧʨʠʩʫʪʥʷ ʚ ʜʦʩʣʽ-

ʜʞʫʚʘʥʠʭ ʧʽʩʢʦʚʠʢʘʭ ʥʠʞʥʴʦʛʦ ʢʘʨʙʦʥʫ (ʘ ʪʘʢʦʞ 

 

 

 

ʈʠʩ. 5. ʉʠʜʝʨʠʪ ʚ ʮʝʤʝʥʪʽ ʧʽʩʢʦʚʠʢʘ. ɹʝʨʝʟʽʚʩʴʢʝ ʨʦʜ., ʩʚ. ˉ 203, 

ʉ-5,479,7-4757,3 ʤ, ˉ 45065. 1 - ʩʠʜʝʨʠʪ, 2 - ʢʚʘʨʮ. ʈɽʄ-106, ʬʦʪʦ ʗ. ʃʫʢʽʥʘ  

 

ʚ ʧʽʩʢʦʚʠʢʘʭ ʽʥʰʠʭ ʪʠʧʽʚ ʨʽʟʥʦʛʦ ʚʽʢʫ) ʥʘ ʨʽʟʥʠʭ 

ʛʣʠʙʠʥʘʭ. ɿʫʩʪʨʽʯʘʶʪʴʩʷ ʯʘʩʪʽʰʝ ʧʽʨʠʪ (ʨʠʩ.6), 

ʨʽʜʰʝ ʩʬʘʣʝʨʠʪ (ʨʠʩ. 7), ʭʘʣʴʢʦʧʽʨʠʪ (ʨʠʩ.8). 

ɹʽʣʴʰ-ʤʝʥʰ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʽ ʢʨʠʩʪʘʣʠ ʟʫʩʪʨʽ-

ʯʘʶʪʴʩʷ ʧʦ ʚʩʴʦʤʫ ʧʨʦʜʫʢʪʠʚʥʦʤʫ ʨʦʟʨʽʟʫ, ʥʘ 

ʚʝʣʠʢʠʭ ʛʣʠʙʠʥʘʭ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʬʨʘʤʙʦʾ-

ʜʠ ʧʽʨʠʪʫ. ɸʣʝ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʨʦʟʩʽʷʥʠʭ ʩʫʣʴʬʽ-

ʜʽʚ ʥʝ ʦʙʦʚ'ʷʟʢʦʚʦ ʟʘʣʫʯʘʪʠ ʤʘʥʪʽʡʥʽ ʨʦʟʯʠʥʠ. 

ʋʪʚʦʨʝʥʥʷ ʩʫʣʴʬʽʜʽʚ ʥʘ ʚʝʣʠʢʠʭ ʛʣʠʙʠʥʘʭ ʮʽʣʢʦʤ 

ʤʦʞʝ ʚʽʜʙʫʪʠʩʷ ʟʘ ʨʘʭʫʥʦʢ ʜʦʤʽʰʦʢ, ʱʦ ʚʠʚʽʣʴ-

ʥʷʶʪʴʩʷ ʧʨʠ ʤʘʩʦʚʦʤʫ ʨʦʟʯʠʥʝʥʥʽ ʢʚʘʨʮʫ ʟʘ 

ʧʨʠʥʮʠʧʦʤ ʈʽʢʢʝ [5].  



ɺʽʩʥʠʢ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ̔ ʤʝʥʽ ɺ.ʅ. ʂʘʨʘʟʽʥʘ  

- ро - 

ʊʝ ʞ ʙʘʨʠʪ - ʚʽʥ ʜʽʡʩʥʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʽ ʚ ʥʠ-

ʞʥʴʦʤʫ, ʽ ʚ ʚʝʨʭʥʴʦʤʫ ʢʘʨʙʦʥʽ ʨʦʜʦʚʠʱ, ʱʦ ʥʘʩ 

ʮʽʢʘʚʣʷʪʴ, ʧʨʠʯʦʤʫ ʥʝ ʪʽʣʴʢʠ ʥʘ ʚʝʣʠʢʠʭ ʛʣʠʙʠ-

ʥʘʭ (ʨʠʩ. 9) ʽ ʥʝ ʪʽʣʴʢʠ ʚ ʢʚʘʨʮʠʪʦʧʦʜʽʙʥʠʭ ʧʽʩ-

ʢʦʚʠʢʘʭ (ɹʝʨʝʟʽʚʩʴʢʘ 124, ʉ31, 3410-3419ʤ). ɸʣʝ 

ʟʥʦʚʫ ʞ ʪʘʢʠ, ʧʦ [5] ʚʽʥ ʤʦʞʝ ʙʫʪʠ ʫʪʚʦʨʝʥʠʡ ʟʘ 

ʨʘʭʫʥʦʢ ʮʝʣʴʟʽʘʥʦʚʦʾ ʤʦʣʝʢʫʣʠ (Ba[AI2Si2O8]) 

ʧʦʣʴʦʚʠʭ ʰʧʘʪʽʚ. ʉʘʤ ʧʦ ʩʦʙʽ ʮʝʣʴʟʽʘʥ 

(Ba[AI2Si2O8] ʜʦ 90%), ʷʢ ʽ ʛʽʘʣʦʬʘʥ (Ba[AI2Si2O8] 

ʜʦ 40%), ʜʫʞʝ ʨʽʜʢʽʩʥʠʡ, ʘʣʝ ʜʦʤʽʰʢʘ ʙʘʨʽʶ ʚ 

ʧʦʣʴʦʚʠʭ ʰʧʘʪʘʭ ʜʦʩʠʪʴ ʯʘʩʪʘ, ʭʦʯ ʽ ʥʝʚʝʣʠʢʘ (1-

2%) [23]. ɸʣʝ ʽ ʙʘʨʠʪʫ ʚ ʧʽʩʢʦʚʠʢʘʭ ʥʝ ʙʘʛʘʪʦ.  

ʌʦʩʬʘʪʥʘ ʤʽʥʝʨʘʣʽʟʘʮʽʷ-ʢʨʠʩʪʘʣ ʦʜʥʦʛʦ ʟ ʨʽ-

ʟʥʦʚʠʜʽʚ ʘʧʘʪʠʪʫ ï ʚ ʨʘʤʢʘʭ ʜʘʥʦʾ ʨʦʙʦʪʠ ʚʽʜʟʥʘ-

ʯʝʥʘ ʪʽʣʴʢʠ ʫ ʚʽʜʢʣʘʜʘʭ ʚʝʨʭʥʴʦʛʦ ʢʘʨʙʦʥʫ ɹʝʨʝ-

ʟʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ (ʨʠʩ. 10). ʄʦʞʣʠʚʦ, ʧʨʠ 

ʙʽʣʴʰ ʤʘʩʦʚʠʭ ʘʥʘʣʽʟʘʭ ʙʫʜʝ ʚʽʜʟʥʘʯʝʥʦ ʾʾ ʧʨʠʩʫ-

ʪʥʽʩʪʴ ʽ ʚ ʚʽʜʢʣʘʜʘʭ ʥʠʞʥʴʦʛʦ ʢʘʨʙʦʥʫ, ʘʣʝ ʚʞʝ ʟʽ 

ʩʢʘʟʘʥʦʛʦ ʚʠʜʥʦ, ʱʦ ʚʦʥʘ ʥʘʚʨʷʜ ʯʠ ʛʨʘʻ ʨʦʣʴ 

ʩʧʝʮʠʬʽʯʥʦʛʦ ʤʽʥʝʨʘʣʴʥʦʛʦ ʽʥʜʠʢʘʪʦʨʘ ʤʝʪʘʩʦ-

ʤʘʪʠʯʥʦʛʦ ʢʦʣʝʢʪʦʨʘ. 

ʊʠʪʘʥʦʚʘ ʤʽʥʝʨʘʣʽʟʘʮʽʷ ï ʚ ʨʦʟʛʣʷʥʫʪʠʭ ʧʽʩ-

ʢʦʚʠʢʘʭ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʽ ʨʫʪʠʣ, ʽ ʙʨʫʢʽʪ, ʽ ʘʥʘʪʘʟ, ʽ 

ʣʝʡʢʦʢʩʝʥ (ʨʠʩ. 4, 11), ʧʨʠʯʦʤʫ ʥʝ ʪʽʣʴʢʠ ʥʘ ʚʝ-

ʣʠʢʠʭ ʛʣʠʙʠʥʘʭ (ʏʢʘʣʽʚʩʴʢʘ 8, ʉ-5, 2847-2854 

ʤ.). ʄʽʥʝʨʘʣʠ ʪʠʪʘʥʫ ʚ ʥʝ ʤʝʥʰʽʡ ʢʽʣʴʢʦʩʪʽ ʧʨʠ-

ʩʫʪʥʽ ʽ ʚ ʧʽʩʢʦʚʠʢʘʭ ʟ ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʠʤ ʮʝ-

ʤʝʥʪʦʤ ʚʝʨʭʥʴʦʛʦ ʢʘʨʙʦʥʫ ɹʝʨʝʟʽʚʩʴʢʦʛʦ ʨʦʜʦ-

ʚʠʱʘ (ɹʝʨʝʟʽʚʩʴʢʘ 124, ʉ31, 3410-3419 ʤ). ɸʣʝ ʚ 

ʣʽʪʝʨʘʪʫʨʽ ʚʩʽ ʚʦʥʠ ʦʧʠʩʘʥʽ ʷʢ ʘʫʪʠʛʝʥʥʽ ʤʽʥʝʨʘ-

ʣʠ ʙʝʟ ʙʫʜʴ-ʷʢʦʛʦ ʟʚ'ʷʟʢʫ ʟ ʛʣʠʙʠʥʥʠʤʠ ʛʽʜʨʦʪʝʨ-

ʤʘʤʠ [24 ʪʘ ʽʥ.]. ʋʪʚʦʨʶʶʪʴʩʷ ʚʦʥʠ ʘʙʦ ʟʘ ʨʘʭʫ-

ʥʦʢ ʨʦʟʢʣʘʜʘʥʥʷ ʫʣʘʤʢʦʚʠʭ ʨʫʜʥʠʭ ï ̔ ʣʴʤʝʥʽʪʫ, 

ʪʠʪʘʥʦʤʘʛʥʝʪʠʪʫ, ʩʬʝʥʫ (ʉʘʊʽ[Siʆ4]O), ʘʙʦ ʟʘ 

ʨʘʭʫʥʦʢ ʪʠʪʘʥʫ, ʢʦʥʮʝʥʪʨʦʚʘʥʦʛʦ ʦʨʛʘʥʽʯʥʦʶ 

ʨʝʯʦʚʠʥʦʶ, ʷʢʘ ʚ ʜʦʩʪʘʪʥʽʡ ʤʽʨʽ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ 

ʚʫʛʣʝʥʦʩʥʠʭ ʚʽʜʢʣʘʜʘʭ. 

ɿ ʧʨʠʚʦʜʫ ʯʘʩʪʠʥʦʢ ʩʘʤʦʨʦʜʥʠʭ ʤʝʪʘʣʽʚ, 

ʧʨʠʨʦʜʥʠʭ ʩʧʣʘʚʽʚ ʽ ʽʥʪʝʨʤʝʪʘʣʽʜʽʚ ï ʮʽ ʯʘʩʪʠʥʢʠ 

ʧʨʠʩʫʪʥʽ ʚ ʥʝʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ, ʜʫʞʝ ʤʘʣʽ ʽ ʽʜʝʥ-

ʪʠʬʽʢʫʶʪʴʩʷ ʟʘʟʚʠʯʘʡ ʪʽʣʴʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢ-

ʪʨʦʥʥʦʛʦ ʤʽʢʨʦʩʢʦʧʘ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʙ'ʻʜʥʘʥʦʛʦ 

ʟ ʥʠʤ ʤʽʢʨʦʘʥʘʣʽʟʘʪʦʨʘ. ʆʪʨʠʤʘʥʫ ʢʘʨʪʠʥʫ ʥʝ 

ʟʘʚʞʜʠ ʚʜʘʻʪʴʩʷ ʜʦʩʪʦʚʽʨʥʦ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʽ ʯʝ-

ʨʝʟ ʪʝ, ʱʦ ʥʝʦʜʥʘʢʦʚʦ ʜʦʙʨʝ ʨʝʻʩʪʨʫʶʪʴʩʷ ʨʽʟʥʽ 

ʝʣʝʤʝʥʪʠ, ʽ ʯʝʨʝʟ ʪʝ, ʱʦ ʨʝʟʫʣʴʪʘʪ ʘʥʘʣʽʟʘʪʦʨʘ 

ʦʙʫʤʦʚʣʝʥʠʡ ʪʠʤ, ʷʢʽ ʝʪʘʣʦʥʠ ʟʘʢʣʘʜʝʥʽ ʧʨʠ ʨʦʟ-

ʨʦʙʮʽ ʡʦʛʦ ʧʨʦʛʨʘʤ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ, ʥʘ ʥʘʰʫ 

ʜʫʤʢʫ, ʨʝʟʫʣʴʪʘʪ ʩʠʣʴʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʛʦ, ʱʦ 

ʭʦʯʝ ʧʦʙʘʯʠʪʠ ʽʥʪʝʨʧʨʝʪʘʪʦʨ. 

ɿʛʽʜʥʦ [13,14] ʚ ʷʢʦʩʪʽ ʽʥʜʠʢʘʪʦʨʘ ʤʦʞʥʘ ʨʦ-

ʟʛʣʷʜʘʪʠ ʘʣʴʙʽʪʠʟʘʮʽʶ ʧʣʘʛʽʦʢʣʘʟʽʚ. ʇʨʠ ʚʠʣʫʛʦ-

ʚʫʚʘʥʥʽ ʟʚʽʣʴʥʷʻʪʴʩʷ Na, ʷʢʠʡ ʧʨʠ ʧʽʜʚʠʱʝʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʟʘʤʽʱʘʻ ʉʘ ʫʣʘʤʢʦʚʦʛʦ ʧʣʘʛʽʦʢʣʘ-

ʟʫ. ʇʨʠʚʥʦʩʫ Na ʥʝʤʘʻ, ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʘʣʴʙʽʪʫ Na 

ʙʝʨʝʪʴʩʷ ʟ ʚʠʭʽʜʥʦʛʦ ʧʣʘʛʽʦʢʣʘʟʫ. ʉʘ ʯʘʩʪʢʦʚʦ 

ʡʜʝ ʚ ʨʦʟʯʠʥ, ʫʪʚʦʨʶʻʪʴʩʷ ʜʽʨʯʘʩʪʠʡ, ʢʦʨʦʜʦʚʘ-

ʥʠʡ ʢʨʠʩʪʘʣ ï ʧʩʝʚʜʦʤʦʨʬʦʟʘ ʘʣʴʙʽʪʫ ʧʦ ʚʠʭʽʜ-

ʥʦʤʫ, ʙʽʣʴʰ ʦʩʥʦʚʥʦʤʫ ʧʣʘʛʽʦʢʣʘʟʫ. ɸʚʪʦʨʠ ʚʢʘ-

ʟʫʶʪʴ, ʱʦ ʧʨʦʮʝʩ ʜʫʞʝ ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʛʽʜʨʦ- 
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ʪʝʨʤʘʣʴʥʦʛʦ ʤʽʥʝʨʘʣʦʫʪʚʦʨʝʥʥʷ. ʆʜʥʘʢ ʮʝʡ ʧʨʦ-

ʮʝʩ ʚ ʜʝʪʘʣʷʭ ʦʧʠʩʘʥʠʡ ɸ.ɺ. ʂʦʧʝʣʽʦʚʠʯʝʤ ʽ ʜʣʷ 

ʥʦʨʤʘʣʴʥʦʾ ʭʦʜʠ ʧʨʦʛʨʝʩʠʚʥʦʛʦ ʩʪʘʜʽʘʣʴʥʦʛʦ 

ʢʘʪʘʛʝʥʝʟʘ. ʋ ʨʦʙʦʪʽ [5] ʧʨʦʮʝʩ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ 

ʟʘʤʽʱʝʥʥʷ ʚ ʨʝʰʽʪʮʽ ʉʘ2+ ̔  ɸɯ3+ ʥʘ Na+ ̔  Si4+ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʘʥʦʨʪʠʪʦʚʘ ʤʦʣʝʢʫʣʘ ʟʘʤʽʱʘʻʪʴʩʷ 

ʘʣʴʙʽʪʦʚʦʶ. ʇʨʠʯʠʥʦʶ ʚʽʥ ʙʘʯʠʪʴ ʚʠʩʦʢʠʡ ʪʠʩʢ, 

ʧʨʠ ʷʢʦʤʫ ʪʘʢʘ ʟʘʤʽʥʘ ʝʥʝʨʛʝʪʠʯʥʦ ʚʠʛʽʜʥʘ (ʽʦʥʥʽ 

ʨʘʜʽʫʩʠ Na+ ̔  Si4+ ʤʝʥʰʝ ʽʦʥʥʠʭ ʨʘʜʽʫʩʽʚ ʉʘ2+ ʽ 

ɸɯ3+). ʉʘ2 + ̔  ɸɯ3+, ʱʦ ʚʠʚʽʣʴʥʷʶʪʴʩʷ, ʤʦʞʫʪʴ ʚʠ-

ʪʨʘʯʘʪʠʩʷ ʥʘ ʫʪʚʦʨʝʥʥʷ ʮʝʦʣʽʪʽʚ ʘʙʦ ʡʜʫʪʴ ʚ ʧʦ-

ʨʦʚʽ ʨʦʟʯʠʥʠ. ɿʛʽʜʥʦ ʟʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ ɸ.ɺ. 

ʂʦʧʝʣʽʦʚʠʯʘ, ʧʨʦʮʝʩ ʘʣʴʙʽʪʠʟʘʮʽʾ ʡʜʝ ʚ ʣʫʞʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ, ʧʨʠ ʧʦʨʽʚʥʷʥʦ ʥʝʚʠʩʦʢʠʭ ʪʠʩʢʘʭ ʽ 

ʪʝʤʧʝʨʘʪʫʨʘʭ, ʧʽʜ ʚʧʣʠʚʦʤ ʟʚʠʯʘʡʥʠʭ ʧʣʘʩʪʦʚʠʭ 

ʚʦʜ, ʟʙʘʛʘʯʝʥʠʭ ʥʘʪʨʽʻʤ ʽ ʢʨʝʤʥʽʻʤ. 

ʋ ʨʦʙʦʪʘʭ ɸ.ɼ. ʂʦʨʦʙʦʚʘ ʽ ʃ. ɸ. ʂʦʨʦʙʦʚʦʾ 

[13,14] ʤʦʚʘ ʡʜʝ ʧʨʦ ʪʝ, ʱʦ ʧʽʜ ʚʧʣʠʚʦʤ ʘʛʨʝʩʠʚ-

ʥʠʭ ʛʽʜʨʦʪʝʨʤʘʣʴʥʠʭ ʚʦʜ ʫʪʚʦʨʶʶʪʴʩʷ ʤʝʪʘʩʦ-

ʤʘʪʠʪʠ, ʷʢʠʭ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ ʩʝʨʝʜʥʴʦʪʝʤʧʝ-

ʨʘʪʫʨʥʦʾ (600-400Áʉ) ʛʽʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʝʪʘʩʦʤʘ-

ʪʠʯʥʦʾ ʬʦʨʤʘʮʽʾ ʧʨʦʧʽʣʽʪʽʚ ʘʙʦ ʚʪʦʨʠʥʥʠʭ ʢʚʘʨ-

ʮʠʪʽʚ. ʉʘʤʝ ʧʦ ʩʦʙʽ ʮʝ ʜʫʞʝ ʮʽʢʘʚʦ, ʦʩʢʽʣʴʢʠ ʟʘ-

ʢʦʥʦʤʽʨʥʦʩʪʽ ʛʽʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʨʽʜʢʦ ʚ ʷʚʥʦʤʫ ʚʠʛʣʷʜʽ ʩʧʽʚʚʽʜʥʦʩʷʪʴʩʷ 

ʟ ʪʝʦʨʽʻʶ ʢʘʪʘʛʝʥʝʟʫ. 

ʑʦʜʦ ʨʦʟʛʣʷʥʫʪʠʭ ʧʽʩʢʦʚʠʢʽʚ ʧʨʦ ʧʨʦʧʽʣʽʪʠ-

ʟʘʮʽʶ ʛʦʚʦʨʠʪʠ ʥʝ ʜʦʚʦʜʠʪʴʩʷ, ʥʝʤʘʻ ʥʽ ʘʢʪʠʥʦ-

ʣʽʪʽʚ, ʚʣʘʩʪʠʚʠʭ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʽʡ ʬʘʮʽʾ, ʥʽ 

ʝʧʽʜʦʪʫ, ʚʣʘʩʪʠʚʦʛʦ ʩʝʨʝʜʥʴʦʪʝʤʧʝʨʘʪʫʨʥʽʡ ʬʘ-

ʮʽʾ, ʥʽ ʮʝʦʣʽʪʽʚ, ʚʣʘʩʪʠʚʠʭ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʽʡ 

ʬʘʮʽʾ, ʥʽ ʚʩʶʜʠʩʫʱʦʛʦ ʜʣʷ ʧʨʦʧʽʣʽʪʽʚ ʭʣʦʨʠʪʫ. 

ʄʘʡʞʝ ʟʘʚʞʜʠ ʚʣʘʩʪʠʚʠʡ ʧʨʦʧʽʣʽʪʘʤ ʧʽʨʠʪ ʧʨʠ-

ʩʫʪʥʽʡ, ʘʣʝ ʚ ʥʝʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʽ ʡʦʛʦ ʧʨʠʩʫʪ-

ʥʽʩʪʴ, ʷʢ ʽ ʧʨʠʩʫʪʥʽʩʪʴ ʣʝʡʢʦʢʩʝʥʫ, ʤʦʞʝ ʙʫʪʠ 

ʧʦʷʩʥʝʥʘ ʽ ʙʝʟ ʟʘʣʫʯʝʥʥʷ ʘʛʨʝʩʠʚʥʠʭ ʤʘʥʪʽʡʥʠʭ 

ʛʽʜʨʦʪʝʨʤ. 

ʌʦʨʤʘʮʽʷ ʚʪʦʨʠʥʥʠʭ ʢʚʘʨʮʠʪʽʚ, ʤʽʥʝʨʘʣʦʛʽʷ 

ʷʢʠʭ ʜʽʡʩʥʦ ʧʦʜʽʙʥʘ ʤʽʥʝʨʘʣʦʛʽʾ ʥʘʰʠʭ ʧʽʩʢʦʚʠ-

ʢʽʚ, ʚʠʷʚʣʝʥʘ ʚ ʨʘʡʦʥʽ ʂʨʘʩʥʦʣʝʥʽʥʩʴʢʦʛʦ ʩʢʣʝ-

ʧʽʥʥʷ, ʜʝ ʨʦʟʪʘʰʦʚʘʥʝ ʊʘʣʠʥʩʴʢʝ ʨʦʜʦʚʠʱʝ. ʌʦ-

ʨʤʘʮʽʷ ʫʪʚʦʨʝʥʘ ʧʦ ʪʨʽʘʩʦʚʠʭ ʨʽʦʣʽʪʘʭ ʽ ʧʣʘʩʪʘʤ 

ʖʂ10-11 h ʝʨʢʘʣʽʥʩʢʦʡ ʧʘʯʢʠ, ʱʦ ʧʝʨʝʢʨʠʚʘʶʪʴ 

ʾʭ, ʜʘʪʫʶʪʴʩʷ ʚʝʨʭʥʽʤ ʣʝʡʘʩʦʤ, ʽ ʨʦʟʚʠʥʝʥʽ ʚ ʽʟʦ-

ʣʴʦʚʘʥʠʭ ʟʘʧʘʜʠʥʘʭ, ʥʝ ʧʦʚ'ʷʟʘʥʠʭ ʟ ʮʝʥʪʨʘʣʴ-

ʥʠʤ ʜʣʷ ɿʘʭʽʜʥʦʛʦ ʉʠʙʽʨʫ ʂʦʣʪʦʛʦʨʩʢʦ-

ʋʨʝʥʛʦʡʩʢʽʤ ʨʠʬʪʦʤ. ʇʽʩʢʦʚʠʢʠ ʰʝʨʢʘʣʽʥʩʴʢʦʾ 

ʧʘʯʢʠ ʚ ʛʨʘʥʠʯʥʦ ʧʝʨʝʨʦʙʣʝʥʦʤʫ ʚʠʛʣʷʜʽ ʷʚʣʷ-

ʶʪʴ ʩʦʙʦʶ ʜʠʢʽʪ-ʢʘʦʣʽʥʽʪ-ʢʚʘʨʮʦʚʽ ʤʝʪʘʩʦʤʘʪʠ-

ʪʠ, ʟ ʚʠʩʦʢʠʤʠ ʢʦʣʝʢʪʦʨʩʴʢʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 

ɸʚʪʦʨʠ ʚʠʜʽʣʷʶʪʴ ʜʚʽ ʬʘʮʽʾ ʚʪʦʨʠʥʥʠʭ ʢʚʘʨʮʠ-

ʪʽʚ: ʢʚʘʨʮ-(ʜʠʢʽʪ-ʢʘʦʣʽʥʽʪʦʚʫ) ʽ (ʜʠʢʽʪ-ʢʘʦʣʽʥʽʪ)-

ʢʚʘʨʮʦʚʫ. ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʧʝʨʝʚʘʞʘʻ ʢʘʦʣʽʥʽ-

ʟʘʮʽʷ, ʫ ʜʨʫʛʦʤʫ ï ʦʢʚʘʨʮʶʚʘʥʥʷ. 

ʂʚʘʨʮ-(ʢʘʦʣʽʥʽʪ-ʜʠʢʽʪʦʚʘ) ʬʘʮʽʷ ʟʦʩʝʨʝʜʞʝʥʘ 

ʚ ʟʦʥʘʭ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ, ʱʦ ʦʧʝʨʷʻ ʚʝʣʠʢʽ ʨʦʟʣʦ-

ʤʠ, ʩʽʯʥʽ ʜʦ ʬʫʥʜʘʤʝʥʪʫ ʽ ʯʦʭʣʘ. ɻʨʘʻ ʨʦʣʴ ʚʽʜʜʘ-

ʣʝʥʽʩʪʴ ʚʽʜ ʨʦʟʣʦʤʫ ʽ ʧʨʦʥʠʢʥʽʩʪʴ ʧʝʨʚʠʥʥʦʾ ʧʦ-



ɺʽʩʥʠʢ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ̔ ʤʝʥʽ ɺ.ʅ. ʂʘʨʘʟʽʥʘ  

- рт - 

ʨʦʜʠ. ʌʦʨʤʫʻʪʴʩʷ ʚ ʜʚʘ ʝʪʘʧʠ. ʅʘ ʧʝʨʰʦʤʫ ʡʜʝ 

ʨʦʟʯʠʥʝʥʥʷ ʽ ʤʝʪʘʩʦʤʘʪʠʯʥʝ ʟʘʤʽʱʝʥʥʷ ʥʝʩʪʽʡ-

ʢʠʭ ʤʽʥʝʨʘʣʽʚ ʢʘʦʣʽʥʽʪʦʤ ʽ ʜʠʢʽʪʦʤ. ʇʦʙʣʠʟʫ ʨʦʟ-

ʣʦʤʫ ʚ ʥʘʡʙʽʣʴʰ ʧʨʦʥʠʢʥʠʭ ʧʦʨʦʜʘʭ ʟʘʟʚʠʯʘʡ 

ʬʦʨʤʫʻʪʴʩʷ ʜʠʢʽʪ, ʜʘʣʽ ï ʦʙʠʜʚʘ ʤʽʥʝʨʘʣʠ ʟʽ 

ʟʤʽʥʥʠʤ ʫʩʧʽʭʦʤ, ʘʣʝ ʚ ʮʽʣʦʤʫ ʥʘ ʩʪʘʜʽʾ ʜʦʤʽʥʫʻ 

ʜʠʢʽʪ. ɯʥʦʜʽ ʧʨʠʩʫʪʥʽʡ ʘʜʫʣʷʨ ï ʩʪʨʫʢʪʫʨʥʠʡ ʨʽʟ-

ʥʦʚʠʜ ʢʘʣʽʻʚʦʛʦ ʧʦʣʴʦʚʦʛʦ ʰʧʘʪʫ (ʂ[AISi3O8]), 

ʥʘʡʙʽʣʴʰ ʚʽʣʴʥʠʡ ʚʽʜ ʜʦʤʽʰʦʢ ʽ ʪʠʧʦʚʠʡ ʜʣʷ ʚʠ-

ʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʠʭ ʛʽʜʨʦʪʝʨʤʘʣʴʥʠʭ ʢʚʘʨʮʦʚʠʭ 

ʞʠʣ. ʍʘʨʘʢʪʝʨʥʘ ʚʠʩʦʢʘ ʜʠʩʧʝʨʩʥʽʩʪʴ ʚʩʽʭ ʥʦʚʦ-

ʫʪʚʦʨʝʥʠʭ ʤʽʥʝʨʘʣʽʚ. ʅʘ ʟʤʽʥʫ ʨʦʟʯʠʥʝʥʥʶ ʧʨʠ-

ʭʦʜʠʪʴ ʬʦʨʤʫʚʘʥʥʷ ʚʝʣʠʢʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʜʠʢʽʪ-

ʢʘʦʣʽʥʽʪʦʚʦʛʦ ʮʝʤʝʥʪʫ, ʚ ʤʝʥʰʽʡ ʤʽʨʽ-ʨʝʛʝʥʝʨʘʮʽʷ 

ʫʣʘʤʢʦʚʦʛʦ ʢʚʘʨʮʫ. ɼʠʢʽʪ-ʢʘʦʣʽʥʽʪʦʚʦʛʦ ʮʝʤʝʥʪʫ 

ʚ ʮʽʣʦʤʫ ʥʝʙʘʛʘʪʦ (1-2%), ʧʨʠʯʦʤʫ ʦʙʦʭ ʤʽʥʝʨʘ-

ʣʽʚ ʧʨʠʙʣʠʟʥʦ ʧʦʨʽʚʥʫ. 

(ɼʠʢʽʪ-ʢʘʦʣʽʥʽʪ)-ʢʚʘʨʮʦʚʘ ʬʘʮʽʷ ʧʨʠʫʨʦʯʝ-

ʥʘ ʜʦ ʚʝʣʠʢʠʭ ʨʦʟʨʠʚʽʚ ʽ ʣʦʢʘʣʽʟʦʚʘʥʘ ʚ ʥʘʡʙʽʣʴʰ 

ʧʨʦʥʠʢʥʠʭ ʧʦʨʦʜʘʭ. ʌʦʨʤʫʻʪʴʩʷ ʚ ʜʚʘ ʝʪʘʧʠ, 

ʩʧʦʯʘʪʢʫ ʧʦʚʥʝ ʢʠʩʣʦʪʥʝ ʨʦʟʯʠʥʝʥʥʷ ʥʝʩʪʽʡʢʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʧʦʪʽʤ ʛʽʜʨʦʪʝʨʤʘʣʴʥʝ ʦʢʚʘʨʮʶʚʘʥ-

ʥʷ. ʅʘ ʨʘʥʥʴʦʤʫ ʝʪʘʧʽ ʧʝʨʝʚʘʞʘʻ ʨʦʟʯʠʥʝʥʥʷ ʤʽ-

ʥʝʨʘʣʴʥʦʛʦ ʤʘʪʨʠʢʩʫ ʽ ʢʘʨʙʦʥʘʪʥʦʛʦ ʮʝʤʝʥʪʫ ʧʦ 

ʩʠʩʪʝʤʘʭ ʤʽʢʨʦ - ̔  ʤʘʢʨʦʪʨʽʱʠʥ, ʧʦ ʷʢʠʭ ʮʠʨʢʫ-

ʣʶʶʪʴ ʛʘʨʷʯʽ ʨʦʟʯʠʥʠ. ʈʦʟʯʠʥʷʻʪʴʩʷ ʚʩʝ, ʱʦ ʤʦ-

ʞʝ, ʧʨʠʯʦʤʫ ʤʘʻ ʤʽʩʮʝ ʧʦʚʥʠʡ ʚʠʥʦʩ ʧʨʦʜʫʢʪʽʚ 

ʟʘ ʤʝʞʽ ʟʦʥʠ. ɿ'ʷʚʣʷʶʪʴʩʷ ʚʪʦʨʠʥʥʽ ʧʦʨʦʞʥʝʯʽ, 

ʨʦʟʰʠʨʶʶʪʴʩʷ ʪʨʽʱʠʥʠ. ʍʘʨʘʢʪʝʨʥʘ ʧʨʠʩʫʪʥʽʩʪʴ 

ʘʫʪʠʛʝʥʥʦʛʦ ʪʦʥʢʦʜʠʩʧʝʨʩʥʦʛʦ ʢʚʘʨʮʫ, ʱʦ ʩʢʣʘ-

ʜʘʻ ʛʣʠʥʠʩʪʫ ʬʨʘʢʮʽʶ (ʤʝʥʰʝ 0,01). ɸʢʪʠʚʥʝ ʨʦ-

ʟʯʠʥʝʥʥʷ ʟʤʽʥʶʻʪʴʩʷ ʨʝʛʝʥʝʨʘʮʽʻʶ ʫʣʘʤʢʦʚʦʛʦ 

ʢʚʘʨʮʫ ʽ ʨʦʟʚʠʪʢʦʤ ʤʽʢʨʦʜʨʫʟ ʚ ʧʫʩʪʦʪʘʭ ʚʠʣʫʛʦ-

ʚʫʚʘʥʥʷ. ʋ ʟʥʘʯʥʦ ʤʝʥʰʽʡ ʤʽʨʽ ʬʦʨʤʫʻʪʴʩʷ ʢʘʦ-

ʣʽʥʽʪ-ʜʠʢʽʪʦʚʠʡ ʧʦʨʦʚʠʡ ʮʝʤʝʥʪ.  

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʽ ʪʫʪ ʤʠ ʥʝ ʙʘʯʠʤʦ ʭʘʨʘʢʪʝʨ-

ʥʠʭ ʜʣʷ ʬʦʨʤʘʮʽʾ ʚʪʦʨʠʥʥʠʭ ʢʚʘʨʮʠʪʽʚ ʚʠʩʦʢʦʛ-

ʣʠʥʦʟʝʤʠʩʪʠʭ ʤʽʥʝʨʘʣʽʚ, ʷʢʽ ʤʦʛʣʠ ʙ ʩʣʫʞʠʪʠ 

ʽʥʜʠʢʘʪʦʨʘʤʠ: ʢʦʨʫʥʜ, ʘʣʫʥʽʪ, ʜʽʘʩʧʦʨ, ʘʥʜʘʣʫʟʠʪ, 

ʩʝʨʠʮʠʪ. ʇʨʠʩʫʪʥʽ ʪʽʣʴʢʠ ʢʘʦʣʽʥʽʪ-ʜʠʢʽʪ, ʨʫʪʠʣ ʽ 

ʧʽʨʠʪ, ʧʨʠʩʫʪʥʽʩʪʴ ʷʢʠʭ, ʷʢ ʧʦʢʘʟʘʥʦ ʚʠʱʝ, ʥʝ 

ʦʙʦʚ'ʷʟʢʦʚʦ ʧʦʚ'ʷʟʘʥʘ ʟ ʛʽʜʨʦʪʝʨʤʘʣʴʥʠʤ ʧʨʦʮʝʩʦʤ. 

ʇʦʨʦʜʠ ʬʦʨʤʘʮʽʾ ʚʪʦʨʠʥʥʠʭ ʢʚʘʨʮʠʪʽʚ ʥʘʙʫ-

ʚʘʶʪʴ ʧʨʦʥʠʢʥʦʩʪʽ ʚʽʜ ʧʝʨʰʠʭ ʩʦʪʝʥʴ ʤɼ, ʜʦ 4,5 

ɼ ʧʨʠ ʧʦʨʠʩʪʦʩʪʽ ʚʽʜ 16 ʜʦ 23%. ʇʨʠ ʪʘʢʠʭ ʧʘ-

ʨʘʤʝʪʨʘʭ ʾʭ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʚʪʦʨʠʥʥʽ ʩʫʧʝʨ-

ʢʦʣʝʢʪʦʨʠ. 

ʗʢʱʦ ʧʨʦʧʽʣʽʪʘʤ ʙʘʛʘʪʦ ʘʚʪʦʨʽʚ ʧʨʠʧʠʩʫʶʪʴ 

ʧʣʦʱʠʥʥʝ ʧʦʰʠʨʝʥʥʷ, ʪʦ ʚʪʦʨʠʥʥʽ ʢʚʘʨʮʠʪʠ ʦʜ-

ʥʦʟʥʘʯʥʦ ʧʦʚ'ʷʟʘʥʽ ʟ ʩʠʩʪʝʤʘʤʠ ʞʠʚʠʣʴʥʠʭ ʨʦʟ-

ʣʦʤʽʚ [25]. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʮʽʢʘʚʦ ʦʮʽʥʠʪʠ ʨʦʟ-

ʤʽʨʠ ʦʨʝʦʣʫ ʤʝʪʘʩʦʤʘʪʠʯʥʠʭ ʟʤʽʥ, ʚʽʜʩʪʘʥʴ ʚʽʜ 

ʞʠʚʠʣʴʥʦʛʦ ʨʦʟʣʦʤʫ. ʋ ʨʘʟʽ ʷʢʱʦ ʟʤʽʥʠ ʨʦʟʚʠ-

ʚʘʶʪʴʩʷ ʫʟʜʦʚʞ ʽʟʦʣʴʦʚʘʥʦʾ ʪʨʽʱʠʥʠ ʚ ʩʣʘʙʦ-

ʪʨʝʱʽʥʦʚʘʪʠʭ ʽ ʤʘʣʦʧʨʦʥʠʢʥʠʭ ʧʦʨʦʜʘʭ, ʧʦʪʫʞ-

ʥʽʩʪʴ ʦʨʝʦʣʫ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ ʜʝʩʷʪʢʽʚ ʩʘʥʪʠʤʝʪ-

ʨʽʚ ʜʦ ʧʝʨʰʠʭ ʤʝʪʨʽʚ. ʗʢʱʦ ʞʠʚʠʣʴʥʠʡ ʢʘʥʘʣ 

ʷʚʣʷʻ ʩʦʙʦʶ ʯʽʪʢʫ ʪʝʢʪʦʥʽʯʥʫ ʟʦʥʫ, ʨʘʟʦʤ ʟ ʦʧʝ-

ʨʷʶʯʠʤʠ ʪʨʽʱʠʥʘʤʠ ʽ ʜʽʣʷʥʢʘʤʠ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ, 

ʟʤʽʥʠ ʡʜʫʪʴ ʚʽʜ ʛʦʣʦʚʥʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʝʣʝʤʝʥ-

ʪʘ ʥʘ ʜʝʩʷʪʢʠ ʽ ʩʦʪʥʽ ʤʝʪʨʽʚ [25]. ʋ ʥʘʰʦʤʫ ʚʠ-

ʧʘʜʢʫ ʟʘ ʞʠʚʠʣʴʥʽ ʨʦʟʣʦʤʠ ʤʦʞʥʘ ʧʨʠʡʥʷʪʠ 

ʩʢʠʜʠ, ʱʦ ʫʩʢʣʘʜʥʶʶʪʴ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʽ ʢʨʠʣʘ 

ʩʪʨʫʢʪʫʨ ʂʦʪʝʣʝʚʩʴʢʦ-ɹʝʨʝʟʽʚʩʴʢʦʾ ʟʦʥʠ ʽ ʨʦʟʪʘ-

ʰʦʚʘʥʽ ʫʟʜʦʚʞ ʜʦʚʛʦʾ ʦʩʽ ʩʢʣʘʜʦʢ ʨʘʟʦʤ ʟ ʩʠʩʪʝ-

ʤʦʶ ʙʽʣʴʰ ʜʨʽʙʥʠʭ ʦʧʝʨʷʶʯʠʭ ʩʢʠʜʽʚ. ʗʢʱʦ 

ʚʨʘʭʫʚʘʪʠ ʧʦʧʝʨʝʜʥʴʦ ʨʦʟʚʠʥʝʥʫ ʪʨʽʱʠʥʫʚʘʪʽʩʪʴ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʧʨʦʥʠʢʥʽʩʪʴ ʢʚʘʨʮʠʪʦʚʠʜ-

ʥʠʭ ʧʽʩʢʦʚʠʢʽʚ, ʪʦ ʜʽʡʩʥʦ, ʤʝʪʘʩʦʤʘʪʠʯʥʽ ʧʨʦʮʝ-

ʩʠ ʤʦʞʫʪʴ ʧʦʚʥʽʩʪʶ ʦʭʦʧʠʪʠ ʮʽ ʧʽʩʢʦʚʠʢʠ ʚ ʤʝ-

ʞʘʭ ʧʣʦʱ ʧʨʦʜʫʢʪʠʚʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʂʦʪʝʣʝʚʩʴʢʦ-

ʛʦ ʽ ɹʝʨʝʟʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱ. 

ɺʠʩʥʦʚʢʠ. 1. ʗʢ ʚʠʜʥʦ ʟ ʥʘʚʝʜʝʥʦʛʦ ʤʘʪʝʨʽʘ-

ʣʫ, ʥʘ ʪʣʽ ʟʘʢʦʥʦʤʽʨʥʦʛʦ ʫʱʽʣʴʥʝʥʥʷ ʧʽʩʢʦʚʠʢʽʚ 

ʜʘʥʦʛʦ ʪʠʧʫ ʨʦʟʫʱʽʣʴʥʝʥʥʷ ʢʚʘʨʮʠʪʦʚʠʜʥʠʭ ʧʽʩ-

ʢʦʚʠʢʽʚ ʛʦʨʠʟʦʥʪʽʚ ɺ-25-26 ʥʠʞʥʴʦʛʦ ʢʘʨʙʦʥʫ 

ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʘʥʦʤʘʣʽʻʶ, ʷʢʫ ʧʨʠʨʦʜʥʦ ʧʦʷʩ-

ʥʠʪʠ ʚʧʣʠʚʦʤ ʙʫʜʴ-ʷʢʦʛʦ ʥʘʢʣʘʜʝʥʦʛʦ ʧʨʦʮʝʩʫ, 

ʥʘʧʨʠʢʣʘʜ, ʧʨʦʷʚʦʤ ʛʽʧʦʛʝʥʥʦ-ʘʣʦʪʠʛʝʥʥʦʛʦ ʨʦ-

ʟʫʱʽʣʴʥʝʥʥʷ. 

2. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʫʻ, ʱʦ ʩʧʝʮʠʬʽʯ-

ʥʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʽʥʜʠʢʘʪʦʨʽʚ ʛʽʧʦʛʝʥʥʦ-

ʘʣʣʦʪʠʛʝʥʥʦʛʦ ʨʦʟʫʱʽʣʴʥʝʥʥʷ ʧʦʢʠ ʥʝ ʟʥʘʡʜʝʥʦ. 

ɿʥʘʯʠʪʴ, ʯʠʩʪʦ ʧʝʪʨʦʛʨʘʬʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʧʝʨʝ-

ʢʦʥʣʠʚʦ ʜʦʚʝʩʪʠ ʱʦ ʘʥʦʤʘʣʴʥʘ ʧʦʨʠʩʪʽʩʪʴ ʫʪʚʦ-

ʨʝʥʘ ʚʪʦʨʛʥʝʥʥʷʤ ʤʘʥʪʽʡʥʠʭ ʘʛʨʝʩʠʚʥʠʭ ʬʣʶʾʜʽʚ 

ʥʝ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʠʤ. ʎʝ ʥʝ ʦʟʥʘʯʘʻ, ʱʦ 

ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʥʝ ʤʦʛʣʦ ʙʫʪʠ, ʮʝ ʦʟʥʘʯʘʻ, ʱʦ 

ʮʴʦʤʫ ʧʦʢʠ ʥʝʤʘʻ ʦʜʥʦʟʥʘʯʥʠʭ ʜʦʢʘʟʽʚ, ʪʘʢ ʷʢ 

ʚʽʜʤʽʯʝʥʽ ʚ ʥʘʰʠʭ ʟʨʘʟʢʘʭ ʤʽʥʝʨʘʣʦʛʽʯʥʽ ʦʩʦʙʣʠ-

ʚʦʩʪʽ ʜʦʧʫʩʢʘʶʪʴ ʨʽʟʥʽ ʪʣʫʤʘʯʝʥʥʷ. 

3. ɺ ʨʘʤʢʘʭ ʤʦʞʣʠʚʦʛʦ ʛʽʜʨʦʪʝʨʤʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ ʧʦʨʠʩʪʽʩʪʴ ʽ ʦʩʦʙʣʠʚʦʩʪʽ ʤʽʥʝʨʘʣʴʥʦʛʦ 

ʩʢʣʘʜʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʤʽʥʝʨʘʣʴʥʽ ʽʥʜʠʢʘʪʦʨʠ ʚʪʦ-

ʨʠʥʥʦʛʦ ʢʦʣʝʢʪʦʨʘ, ʧʦʚʠʥʥʽ ʟʤʽʥʶʚʘʪʠʩʷ ʚ ʟʘʣʝ-

ʞʥʦʩʪʽ ʚʽʜ ʚʽʜʩʪʘʥʽ ʜʦ ʞʠʚʠʣʴʥʦʛʦ ʨʦʟʣʦʤʫ ʽ 

ʧʨʦʥʠʢʥʦʩʪʽ ʢʦʣʝʢʪʦʨʘ. ʍʘʨʘʢʪʝʨʥʦʶ ʨʠʩʦʶ ʚʩʽʭ 

ʤʝʪʘʩʦʤʘʪʠʪʽʚ ʻ ʤʝʪʘʩʦʤʘʪʠʯʥʘ ʟʦʥʘʣʴʥʽʩʪʴ. 

4. ʇʠʪʘʥʥʷ ʫʪʚʦʨʝʥʥʷ ʚʪʦʨʠʥʥʦʾ ʧʦʨʠʩʪʦʩʪʽ 

ʤʘʻ ʚʝʣʠʯʝʟʥʝ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʦʮʽʥʢʠ 

ʧʝʨʩʧʝʢʪʠʚ ʛʘʟʦʥʦʩʥʦʩʪʽ: ʘʙʦ ʚʝʣʠʢʽ ʛʣʠʙʠʥʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴʩʷ ʟʦʥʦʶ ʟʘʢʦʥʦʤʽʨʥʦ ʟʘʛʘʩʘʶʯʦʛʦ 

ʛʘʟʦʥʘʢʦʧʠʯʝʥʥʷ, ʘʙʦ ï ʟʦʥʦʶ ʟ ʭʦʨʦʰʠʤʠ ʧʝʨʩ-

ʧʝʢʪʠʚʘʤʠ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ ʜʝ ʟʘʢʦʥʦʤʽʨʥʦ 

ʚʠʥʠʢʘʶʪʴ ʚʪʦʨʠʥʥʽ ʢʦʣʝʢʪʦʨʠ, ʪʦʙʪʦ ʚʽʜʦʢʨʝʤ-

ʣʝʥʦʶ ʛʣʠʙʠʥʥʦʶ ʟʦʥʦʶ ʛʘʟʦʥʘʢʦʧʠʯʝʥʥʷ [15], 

ʱʦ ʤʘʻ ʩʚʦʾ ʩʧʝʮʠʬʽʯʥʽ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ, ʢʦʣʝ-

ʢʪʦʨʘ ʽ ʧʦʢʨʠʰʢʠ. 

 
ʃʽʪʝʨʘʪʫʨʘ 
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ɺʥʝʩʦʢ ʘʚʪʦʨʽʚ: ʇʦʚʻʨʻʥʥʠʡ ʉ.ʌ. ï ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʽ ʬʘʢʪʠʯʥʠʭ ʜʘʥʠʭ, ʧʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ, ʢʦʥ-

ʮʝʧʮʽʷ ʨʦʙʦʪʠ, ʤʝʪʦʜʦʣʦʛʽʷ, ʩʢʣʘʜʘʥʥʷ ʪʘʙʣʠʮʴ ʽ ʧʦʙʫʜʦʚʘ ʛʨʘʬʽʢʽʚ, ʬʦʨʤʫʣʶʚʘʥʥʷ ʚʠʩʥʦʚʢʽʚ; ʃʫʨôʻ ɸ.ʁ. ï ʘʥʘ-
ʣʽʟ, ʦʮʽʥʢʘ ʽ ʦʙʛʦʚʦʨʝʥʥʷ ʚʠʭʽʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʬʦʨʤʫʣʶʚʘʥʥʷ ʚʠʩʥʦʚʢʽʚ. 
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ON THE QUESTION OF CREATION OF SECONDARY POROUSITY IN LARGE-DEPTH 

SEDIMENTS OF THE SOUTH-EAST OF THE DNEPROVSK-DONETSK DEPRESSION 

 

Introduction. Currently, most researchers associate the main prospects of oil and gas potential with 

great depths. The most important component of the problem of oil and gas potential at great depths is the 

problem of reservoir availability. This problem still has no clear solution. From the point of view of the clas-

sical theory of stadial catagenesis, with depth, the primary porosity naturally and irreversibly decreases, and 

we can only talk about how quickly this happens. In this case, large depths appear to be a zone of fading oil 

and gas potential without any special prospects. The theory of superimposed catagenesis comes to the rescue, 

which shows that there are processes that naturally lead to the formation of secondary porosity, a secondary 

reservoir, and then large depths represent a special deep zone of gas accumulation. 

According to the views of many researchers, including the authors of this work, quartz sandstones with 

regenerative quartz cement ï quartzite sandstones - are the most promising in terms of reservoir properties at 

great depths. 

The aim of the work is to establish the regularities of compaction of quartzite sandstones with depth, to 

identify anomalies in the compaction process and to try to interpret them using mineral indicators of hypo-

genic-allogeneic porosity formation ï one of the varieties of superimposed catagenesis of great depths. 

Previous study. The theory of metasomatic reservoir formation as a result of hypogenic-allogeneic po-

rosity formation is one of the most developed. It is based on the penetration of a certain favorable composi-

tion of deep aggressive fluids into the reservoir during the period of tectonic-magmatic activation with leach-

ing of some components and deposition of others. It is assumed that this process is accompanied by the crys-

tallization of certain indicator minerals. 

Result of work. The graphs constructed in the course of this work reflect both a natural change in the 

porosity of this type of Sandstone with depth, and show an anomaly associated with some superimposed pro-

cess that allows for different explanations. It is natural to use indicator minerals to solve the problem, but the 

analysis shows that specific indicator minerals of hypogenic-allogeneic decompression have not yet been 

found, and all the minerals involved can be interpreted as minerals of one of the stages of stadial catagenesis. 

This does not disprove the possibility of the formation of a secondary metasomatic reservoir by the above 

mechanism, but it is not possible to prove its implementation by the indicator minerals noted in the studied 

samples. 

Relevance. The question of the formation of secondary porosity is of great practical importance for as-

sessing the prospects of gas content: either large depths are represented by the area of naturally decreasing 

gas accumulation, or the area of naturally occurring secondary reservoirs with good oil and gas prospects, 

which can be distinguished as a separate deep zone with its own specific power sources, reservoirs and cap 

rocks. 

Keywords: secondary porosity; secondary reservoir; metasomatic reservoir; indicator minerals; super-

imposed catagenesis; quartzite sandstones; oil and gas potential of great depths. 
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ɺʠʢʣʘʜʝʥʦ ʫʟʘʛʘʣʴʥʶʶʯʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʚʯʝʥʥʷ ʧʘʣʝʦʮʝʥʦʚʦʛʦ ʚʘʧʥʷʥʦʛʦ ʥʘʥʦʧʣʘʥʢʪʦʥʫ ʬʣʽʰʝʚʠʭ ʚʽʜʢʣʘʜʽʚ ʋʢʨʘʾʥʩʴ-

ʢʠʭ ʂʘʨʧʘʪ ʟʘ ʦʩʪʘʥʥʽ 55 ʨʦʢʽʚ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʝʨʝʚʘʞʥʦ ʥʘ ʩʪʨʘʪʦʪʠʧʦʚʠʭ ʪʘ ʦʧʦʨʥʠʭ ʨʦʟʨʽʟʘʭ ʧʘʣʝʦʮʝʥʫ ʚ 

ʨʽʟʥʠʭ ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʽʘʣʴʥʠʭ ʟʦʥʘʭ ɿʦʚʥʽʰʥʽʭ ʪʘ ɺʥʫʪʨʽʰʥʽʭ ʧʦʢʨʠʚʽʚ ʂʘʨʧʘʪ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʚʯʝʥʥʷ ʥʦʚʠʭ ʜʘʥʠʭ ʪʘ 

ʘʥʘʣʽʟʫ ʦʧʫʙʣʽʢʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʩʠʩʪʝʤʘʪʠʯʥʠʡ ʩʢʣʘʜ ʢʦʤʧʣʝʢʩʽʚ ʥʘʥʦʧʣʘʥʢʪʦʥʫ ʪʘ ʟʘʢʦʥʦʤʽʨʥʽ ʟʤʽʥʠ 

ʘʩʦʮʽʘʮʽʡ ʫ ʧʘʣʝʦʮʝʥʽ. ʋ ʚʽʜʢʣʘʜʘʭ ʂʘʨʧʘʪ ʚʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ ʧʦʚʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʥʘʥʦʧʣʘʥʢʪʦʥʥʠʭ ʟʦʥ ʩʫʯʘʩʥʦʾ ʄʽʞʥʘ-

ʨʦʜʥʦʾ ʰʢʘʣʠ. ʋ ɿʦʚʥʽʰʥʽʭ (ʌʣʽʰʝʚʠʭ) ʂʘʨʧʘʪʘʭ ʚʠʟʥʘʯʝʥʦ ʥʘʥʦʟʦʥʠ ʫ ʚʝʨʭʥʴʦʩʪʨʠʡʩʴʢʽʡ ʧʽʜʩʚʽʪʽ ʉʢʠʙʦʚʦʛʦ ʪʘ ɹʦʨʠʩʣʘʚ-

ʩʴʢʦ-ʇʦʢʫʪʩʴʢʦʛʦ ʧʦʢʨʠʚʽʚ ï Markalius inversus / Biantholithus sparsus (NP1), Cruciplacolithus tenuis (NP2), Chiasmolithus 

danicus (NP3) ʪʘ Ellipsolithus macellus (NP4 ï ʥʠʞʥʷ ʯʘʩʪʠʥʘ), ʫ ʷʤʥʝʥʩʴʢʽʡ ʩʚʽʪʽ ï Ellipsolithus macellus (NP4 ï ʩʘʤʘ ʚʝʨʭʥʷ 

ʯʘʩʪʠʥʘ), Fasciculithus tympaniformis (NP5), Heliolithus kleinpelliʽ (NP6) ʫ ʷʨʝʤʯʘʥʩʴʢʦʤʫ ʛʦʨʠʟʦʥʪʽ, Discoaster mohleri (NP7) 

ʫ ʙʠʪʢʽʚʩʴʢʠʭ ʚʝʨʩʪʚʘʭ, Heliolithus riedelii (NP8), Discoaster multiradiatus (NP9 ï ʥʠʞʥʷ ʯʘʩʪʠʥʘ); ʫ ʚʝʨʭʥʦʙʝʨʝʟʥʷʥʩʴʢʽʡ 

ʧʽʜʩʚʽʪʽ ɼʫʢʣʷʥʩʴʢʦʛʦ ʧʦʢʨʠʚʫ ï Chiasmolithus danicus (NP3), ʫ ʛʥʠʣʝʮʴʢʽʡ ʩʚʽʪʽ ʏʦʨʥʦʛʦʨʩʴʢʦʛʦ ʧʦʢʨʠʚʫ ï Fasciculithus tym-

paniformis (NP5), ʚ ʫʨʜʠʥʩʴʢʽʡ ʩʚʽʪʽ ʉʚʠʜʦʚʝʮʴʢʦʛʦ ʧʦʢʨʠʚʫ ï Markalius inversus (NP1). ʋ ɺʥʫʪʨʽʰʥʽʭ ʂʘʨʧʘʪʘʭ ʥʘʥʦʟʦʥʠ 

ʚʩʪʘʥʦʚʣʝʥʦ ʫ ʥʠʞʥʴʦʤʝʪʦʚʩʴʢʽʡ ʧʽʜʩʚʽʪʽ ɺʝʞʘʥʩʴʢʦʛʦ ʧʦʢʨʠʚʫ ï Biantholithus sparsus (NP1), Fasciculithus tympaniformis 

(NP5), Heliolithus kleinpelliʽ (NP6), Heliolithus riedelii (NP8), ʫ ʩʫʰʤʘʥʝʮʴʢʽʡ ʩʚʽʪʽ ʄʦʥʘʩʪʠʨʝʮʴʢʦʛʦ ʧʦʢʨʠʚʫ ï Fasciculithus 

tympaniformis (NP5), Heliolithus kleinpelliʽ (NP6) ʪʘ Tribrachiatus contortus (NP10 ï ʨʘʥʥʽʡ ʽʧʨ). ʋʪʦʯʥʝʥʦ ʩʪʨʘʪʠʛʨʘʬʽʯʥʝ 

ʧʦʣʦʞʝʥʥʷ ʢʦʤʧʣʝʢʩʽʚ ʥʘʥʦʧʣʘʥʢʪʦʥʫ ʪʘ ʧʦʢʘʟʘʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʥʘʥʦʟʦʥ ʽʟ ʟʦʥʘʤʠ ʟʘ ʬʦʨʘʤʽʥʽʬʝʨʘʤʠ ʪʘ ʜʠʥʦʮʠʩʪʘʤʠ. 

ɿʦʥʘʣʴʥʽ ʢʦʤʧʣʝʢʩʠ ʥʘʥʦʧʣʘʥʢʪʦʥʫ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ ʩʢʦʨʝʣʴʦʚʘʥʽ ʽʟ ʟʦʥʘʤʠ ʥʘʥʦʬʦʩʠʣʽʡ ʜʘʥʩʴʢʦʛʦ, ʟʝʣʘʥʜʩʴʢʦʛʦ ʪʘ 

ʪʘʥʝʪʩʴʢʦʛʦ ʷʨʫʩʽʚ ʄʽʞʥʘʨʦʜʥʦʾ ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʾ ʰʢʘʣʠ. ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʢʦʤʧʣʝʢʩʥʠʭ ʨʦʙʽʪ ʜʘʣʠ ʟʤʦʛʫ ʜʝʪʘʣʽʟʫ-

ʚʘʪʠ ʪʘ ʤʦʜʝʨʥʽʟʫʚʘʪʠ ʩʪʨʘʪʠʛʨʘʬʽʯʥʫ ʩʭʝʤʫ ʧʘʣʝʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʥʘʥʦʧʣʘʥʢʪʦʥ, ʙʽʦʩʪʨʘʪʠʛʨʘʬʽʷ, ʩʚʽʪʘ, ʢʦʨʝʣʷʮʽʷ, ʧʘʣʝʦʮʝʥ, ʧʽʚʥʽʯʥʠʡ ʪʘ ʧʽʚʜʝʥʥʠʡ ʩʭʠʣʠ ʋʢʨʘʾʥʩʴʢʠʭ 

ʂʘʨʧʘʪ. 

ɸ. ʉ. ɸʥʜʨʝʝʚʘ-ɻʨʠʛʦʨʦʚʠʯ ʀ. ʉ. ʉʫʧʨʫʥ. ɸʉʉʆʎʀɸʎʀʀ ʅɸʅʅʆʇʃɸʅʂʊʆʅɸ ʇɸʃɽʆʎɽʅʆɺʓʍ ʆʊʃʆɾɽ-

ʅʀʁ ʋʂʈɸʀʅʉʂʀʍ ʂɸʈʇɸʊ. ʀʟʣʦʞʝʥʳ ʦʙʦʙʱʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʧʘʣʝʦʮʝʥʦʚʦʛʦ ʠʟʚʝʩʪʢʦʚʦʛʦ ʥʘʥʥʦʧʣʘʥʢʪʦʥʘ 

ʬʣʠʰʝʚʳʭ ʦʪʣʦʞʝʥʠʡ ʋʢʨʘʠʥʩʢʠʭ ʂʘʨʧʘʪ ʟʘ ʧʦʩʣʝʜʥʠʝ 55 ʣʝʪ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʩʪʨʘʪʦ-

ʪʠʧʠʯʝʩʢʠʭ ʠ ʦʧʦʨʥʳʭ ʨʘʟʨʝʟʘʭ ʧʘʣʝʦʛʝʥʘ ʚ ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʠʘʣʴʥʳʭ ʟʦʥʘʭ ɺʥʝʰʥʠʭ ʠ ɺʥʫʪʨʝʥʥʠʭ ʧʦʢʨʦʚʦʚ ʂʘʨ-

ʧʘʪ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʥʦʚʳʭ ʜʘʥʥʳʭ ʠ ʘʥʘʣʠʟʘ ʦʧʫʙʣʠʢʦʚʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʩʦ-

ʩʪʘʚ ʢʦʤʧʣʝʢʩʦʚ ʥʘʥʥʦʧʣʘʥʢʪʦʥʘ ʠ ʟʘʢʦʥʦʤʝʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʘʩʩʦʮʠʘʮʠʡ ʚ ʧʘʣʝʦʮʝʥʝ. ɺ ʦʪʣʦʞʝʥʠʷʭ ʂʘʨʧʘʪ ʚʧʝʨʚʳʝ ʫʩʪʘ-

ʥʦʚʣʝʥʘ ʧʦʣʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʥʘʥʥʦʧʣʘʥʢʪʦʥʥʳʭ ʟʦʥ ʩʦʚʨʝʤʝʥʥʦʡ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʰʢʘʣʳ. ɺʦ ɺʥʝʰʥʠʭ (ʌʣʠʰʝʚʳʭ) 

ʂʘʨʧʘʪʘʭ ʦʧʨʝʜʝʣʝʥʳ ʥʘʥʥʦʟʦʥʳ ʚ ʚʝʨʭʥʝʩʪʨʠʡʩʴʢʦʡ ʧʦʜʩʚʠʪʝ ʉʢʠʙʦʚʦʛʦ ʠ ɹʦʨʠʩʣʘʚʩʢʦ-ʇʦʢʫʪʩʢʦʛʦ ʧʦʢʨʦʚʦʚ ï Markalius 

inversus / Biantholithus sparsus (NP1), Cruciplacolithus tenuis (NP2), Chiasmolithus danicus (NP3) ʪʘ Ellipsolithus macellus (NP4 

ï ʥʠʞʥʷ ʯʘʩʪʠʥʘ), ʚ ʷʤʥʝʥʩʢʦʡ ʩʚʠʪʝ ï Ellipsolithus macellus (NP4 ï ʩʘʤʘʷ ʚʝʨʭʥʷʷ ʯʘʩʪʴ), Fasciculithus tympaniformis (NP5), 

Heliolithus kleinpelliʽ (NP6) ʚ ʷʨʝʤʯʘʥʩʢʦʤ ʛʦʨʠʟʦʥʪʝ, Discoaster mohleri (NP7) ʚ ʙʠʪʢʦʚʩʢʠʭ ʩʣʦʷʭ, Heliolithus riedelii (NP8), 

Discoaster multiradiatus (NP9 ï ʥʠʞʥʷʷ ʯʘʩʪʴ); ʚ ʚʝʨʭʥʝʙʝʨʝʟʥʷʥʩʢʦʡ ʧʦʜʩʚʠʪʝ ɼʫʢʣʷʥʩʢʦʛʦ ʧʦʢʨʦʚʘ ï Chiasmolithus danicus 

(NP3), ʚ ʛʥʠʣʝʮʢʦʡ ʩʚʠʪʝ ʏʝʨʥʦʛʦʨʩʢʦʛʦ ʧʦʢʨʦʚʘ ï Fasciculithus tympaniformis (NP5), ʚ ʫʨʜʠʥʩʢʦʡ ʩʚʠʪʝ ʉʚʠʜʦʚʝʮʢʦʛʦ ʧʦʢʨʦ-

ʚʘ ï Markalius inversus (NP1). ɺʦ ɺʥʫʪʨʝʥʥʠʭ ʂʘʨʧʘʪʘʭ ʥʘʥʥʦʟʦʥʳ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʥʠʞʥʝʤʝʪʦʚʩʢʦʡ ʧʦʜʩʚʠʪʝ ɺʝʞʘʥʩʢʦʛʦ 

ʧʦʢʨʦʚʘ ï Biantholithus sparsus (NP1), Fasciculithus tympaniformis (NP5), Heliolithus kleinpelliʽ (NP6), Heliolithus riedelii (NP8), 

ʚ ʩʫʰʤʘʥʝʮʢʦʡ ʩʚʠʪʝ ʄʦʥʘʩʪʠʨʝʮʢʦʛʦ ʧʦʢʨʦʚʘ ï Fasciculithus tympaniformis (NP5), Heliolithus kleinpelliʽ (NP6) ʠ 

Tribrachiatus contortus (NP10 ï ʨʘʥʥʠʡ ʠʧʨ). ʋʪʦʯʥʝʥʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʢʦʤʧʣʝʢʩʦʚ ʥʘʥʥʦʧʣʘʥʢʪʦʥʘ ʠ ʧʦʢʘ-

ʟʘʥʦ ʩʦʦʪʥʦʰʝʥʠʝ ʥʘʥʥʦʟʦʥ ʩ ʟʦʥʘʤʠ ʧʦ ʬʦʨʘʤʠʥʠʬʝʨʘʤ ʠ ʜʠʥʦʮʠʩʪʘʤ. ɿʦʥʘʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ ʥʘʥʥʦʧʣʘʥʢʪʦʥʘ ʋʢʨʘʠʥʩʢʠʭ 

ʂʘʨʧʘʪ ʩʢʦʨʨʝʣʠʨʦʚʘʥʳ ʩ ʟʦʥʘʤʠ ʥʘʥʥʦʬʦʩʠʣʠʡ ʜʘʪʩʢʦʛʦ, ʟʝʣʘʥʜʩʢʦʛʦ ʠ ʪʘʥʝʪʩʢʦʛʦ ʷʨʫʩʦʚ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʩʪʨʘʪʠʛʨʘ-

ʬʠʯʝʩʢʦʡ ʰʢʘʣʳ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʨʘʙʦʪ ʧʦʟʚʦʣʠʣʠ ʜʝʪʘʣʠʟʠʨʦʚʘʪʴ ʠ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʩʪʨʘʪʠʛʨʘ-

ʬʠʯʝʩʢʫʶ ʩʭʝʤʫ ʧʘʣʝʦʛʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʂʘʨʧʘʪʩʢʦʛʦ ʨʝʛʠʦʥʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʥʥʦʧʣʘʥʢʪʦʥ, ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʷ, ʩʚʠʪʘ, ʢʦʨʨʝʣʷʮʠʷ, ʧʘʣʝʦʮʝʥ, ʩʝʚʝʨʥʳʡ ʠ ʶʞʥʳʡ ʩʢʣʦʥ ʋʢʨʘʠʥ-

ʩʢʠʭ ʂʘʨʧʘʪ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʅʦʚʽ ʛʝʦʣʦʛʽʯʥʽ ʪʘ 

ʧʘʣʝʦʥʪʦʣʦʛʽʯʥʽ ʜʘʥʽ, ʱʦ ʟôʷʚʠʣʠʩʷ ʧʽʜ ʯʘʩ ʤʦʜʝ-

ʨʥʽʟʘʮʽʾ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʩʭʝʤ ʧʘʣʝʦʛʝʥʦʚʠʭ ʚʽʜ-

ʢʣʘʜʽʚ ʋʢʨʘʾʥʠ, ʘ ʪʘʢʦʞ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʄʽʞʥʘ-

ʨʦʜʥʦʾ (ʛʣʦʙʘʣʴʥʦʾ) ʰʢʘʣʠ ʛʝʦʣʦʛʽʯʥʦʛʦ ʯʘʩʫ 

(2004, 2012, 2016 ʨ.), ʜʦʟʚʦʣʠʣʠ ʟ ʥʦʚʠʭ ʧʦʟʠʮʽʡ 

ʧʽʜʽʡʪʠ ʜʦ ʚʠʨʽʰʝʥʥʷ ʜʠʩʢʫʩʽʡʥʠʭ ʧʠʪʘʥʴ ʩʪʨʘ-

ʪʠʛʨʘʬʽʾ ʧʘʣʝʦʮʝʥʫ, ʘ ʩʘʤʝ ʜʝʪʘʣʽʟʫʚʘʪʠ ʚʽʢ ʪʘ 

ʢʦʨʝʣʷʮʽʶ, ʦʙˇʨʫʥʪʫʚʘʪʠ ʜʽʘʭʨʦʥʥʽʩʪʴ ʤʝʞ ʙʘʛʘ-

ʪʴʦʭ ʧʘʣʝʦʮʝʥʦʚʠʭ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ 

ʟʘ ʥʘʥʦʬʦʩʠʣʽʷʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʴ ʪʘʢ-

ʩʦʥʦʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʽ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʛʦ ʧʦ-

ʰʠʨʝʥʥʷ ʥʘʥʦʧʣʘʥʢʪʦʥʫ ʯʠʩʣʝʥʥʠʭ ʨʦʟʨʽʟʘʭ ɿʦ-

ʚʥʽʰʥʽʭ ʪʘ ɺʥʫʪʨʽʰʥʽʭ ʧʦʢʨʠʚʽʚ ʂʘʨʧʘʪ ʚʩʪʘʥʦʚ-

ʣʝʥʦ ʝʪʘʧʠ ʡʦʛʦ ʨʦʟʚʠʪʢʫ ʧʨʦʪʷʛʦʤ ʧʘʣʝʦʮʝʥʫ ʪʘ 

ʚʠʟʥʘʯʝʥʽ ʢʦʨʝʣʷʮʽʡʥʽ ʨʽʚʥʽ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. 

ɺʠʚʯʝʥʥʷ ʥʘʥʦʬʦʩʠʣʽʡ ʚ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪʘʭ 
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ʨʦʟʧʦʯʘʣʠ ʫ 60-ʭ ʨʨ. ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ɸ.ʉ. ɸʥ-

ʜʨʻʻʚʘ-ɻʨʠʛʦʨʦʚʠʯ ʽ ɸ.ʄ. ʈʦʤʘʥʽʚ. ɹʽʦʩʪʨʘʪʠʛ-

ʨʘʬʽʷ ʧʘʣʝʦʮʝʥʫ ʟʘ ʥʘʥʦʧʣʘʥʢʪʦʥʦʤ ˇʨʫʥʪʫʻʪʴʩʷ 

ʥʘ ʥʦʚʠʭ ʤʘʪʝʨʽʘʣʘʭ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʧʝʨʝʜʥʽʭ 

ʜʘʥʠʭ [1, 3ï5, 10, 12, 13, 16ï19, 22]. ʅʘʡʙʽʣʴʰ 

ʧʦʚʥʦ ʥʘʥʦʬʦʩʠʣʽʾ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʽ ʫ ʉʢʠʙʦʚʦ-

ʤʫ ʧʦʢʨʠʚʽ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʽʢʨʦʧʘʣʝʦʥʪʦʣʦʛʽʯʥʦʛʦ ʤʝʪʦ-

ʜʫ ʚʠʚʯʝʥʥʷ ʥʘʥʦʧʣʘʥʢʪʦʥʫ ʚ ʧʨʘʢʪʠʮʽ ʙʽʦʩʪʨʘ-

ʪʠʛʨʘʬʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝ-

ʥʠʭ ʢʦʤʧʣʝʢʩʥʠʭ ʨʦʙʽʪ ʫ ʂʘʨʧʘʪʘʭ ʽ ʥʘ ʧʽʚʜʥʽ 

ʋʢʨʘʾʥʠ ʜʘʣʠ ʟʤʦʛʫ ʨʦʟʨʦʙʠʪʠ ʨʝʛʽʦʥʘʣʴʥʫ ʩʪʨʘ-

ʪʠʛʨʘʬʽʯʥʫ ʰʢʘʣʫ ʧʘʣʝʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʇʽʚ-

ʜʝʥʥʠʭ ʨʝʛʽʦʥʽʚ ʉʈʉʈ [2], ʜʝʪʘʣʽʟʫʚʘʪʠ ʪʘ ʤʦʜʝ-

ʨʥʽʟʫʚʘʪʠ ʩʪʨʘʪʠʛʨʘʬʽʯʥʫ ʩʭʝʤʫ ʧʘʣʝʦʛʝʥʦʚʠʭ 

ʚʽʜʢʣʘʜʽʚ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ. 

ʌʦʨʤʫʣʶʚʘʥʥʷ ʤʝʪʠ ʩʪʘʪʪʽ. ʇʘʣʝʦʮʝʥʦʚʽ 

ʚʽʜʢʣʘʜʠ ʻ ʦʩʥʦʚʥʦʶ ʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘ ʚʫʛʣʝ-

ʚʦʜʥʽ ʬʣʽʰʝʚʦʶ ʬʦʨʤʘʮʽʻʶ ʢʘʡʥʦʟʦʡʩʴʢʦʛʦ ʥʘʬ-

ʪʦʛʘʟʦʥʦʩʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʂʘʨʧʘʪ. ʅʝʦʙʭʽʜʥʦʶ 

ʧʝʨʝʜʫʤʦʚʦʶ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʛʝʦʣʦʛʦ-

ʧʦʰʫʢʦʚʠʭ ʨʦʙʽʪ ʻ ʜʝʪʘʣʽʟʘʮʽʷ ʩʪʨʘʪʠʛʨʘʬʽʾ ʨʝʛʽ-

ʦʥʫ. ʄʝʪʘ ʩʪʘʪʪʽ ʧʦʣʷʛʘʻ ʚ ʫʜʦʩʢʦʥʘʣʝʥʥʽ ʙʽʦ-

ʩʪʨʘʪʠʛʨʘʬʽʾ ʮʠʭ ʚʽʜʢʣʘʜʽʚ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʇʘʣʝʦʮʝʥʦʚʽ ʚʽʜʢʣʘʜʠ ʧʦʰʠʨʝʥʽ ʫ ɿʦʚʥʽʰʥʽʭ ʂʘ-

ʨʧʘʪʘʭ (ʨʠʩ. 1) ʫ ɹʦʨʠʩʣʘʚʩʴʢʦ-ʇʦʢʫʪʩʴʢʦʤʫ, 

ʉʢʠʙʦʚʦʤʫ, ɼʫʢʣʷʥʩʴʢʦʤʫ, ʏʦʨʥʦʛʦʨʩʴʢʦʤʫ ʪʘ  

 

 

ʈʠʩ. 1. ʈʦʟʪʘʰʫʚʘʥʥʷ ʜʦʩʣʽʜʞʝʥʠʭ ʨʦʟʨʽʟʽʚ ʧʘʣʝʦʮʝʥʫ (ʟʘ ʦʩʥʦʚʫ ʚʟʷʪʦ ʪʝʢʪʦʥʽʯʥʫ ʩʭʝʤʫ ʋʢʨʘʾʥʩʴʢʠʭ 

ʂʘʨʧʘʪ [20]): 1 ï ɺʥʫʪʨʽʰʥʷ ʟʦʥʘ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ, ʉʘʤʙʽʨʩʴʢʠʡ ʧʦʢʨʠʚ; 2ï7 ï ʟʦʚʥʽʰʥʽ ʬʣʽʰʝ-

ʚʦ-ʤʦʣʘʩʦʚʽ ʧʦʢʨʠʚʠ ɿʦʚʥʽʰʥʽʭ ʂʘʨʧʘʪ: 2 ï ɹʦʨʠʩʣʘʚʩʴʢʦ-ʇʦʢʫʪʩʴʢʠʡ, 3 ï ʉʢʠʙʦʚʠʡ, 4 ï ʉʫʙʩʽʣʝʟʴʢʠʡ,  

5 ï ʉʽʣʝʟʴʢʠʡ ʟ ʩʫʙʧʦʢʨʠʚʘʤʠ; 6ï7 ï ɺʥʫʪʨʽʰʥʽ ʬʣʽʰʝʚʽ ʧʦʢʨʠʚʠ ɿʦʚʥʽʰʥʽʭ ɿʘʭʽʜʥʠʭ ʂʘʨʧʘʪ: 8 ï ɼʫʢʣʷʥ-

ʩʴʢʠʡ ʟ ʩʫʙʧʦʢʨʠʚʘʤʠ, 7 ï ʄʘʛʫʨʩʴʢʠʡ; 8ï13 ï ʚʥʫʪʨʽʰʥʽ ʬʣʽʰʝʚʽ ʧʦʢʨʠʚʠ ɿʦʚʥʽʰʥʽʭ ʉʭʽʜʥʠʭ ʂʘʨʧʘʪ:  

8 ï ʏʦʨʥʦʛʦʨʩʴʢʠʡ ʟ ʩʫʙʧʦʢʨʠʚʘʤʠ, 9 ï ʉʚʠʜʦʚʝʮʴʢʠʡ, 10 ï ʂʨʘʩʥʦʰʦʨʩʴʢʠʡ, 11 ï ɹʫʨʢʫʪʩʴʢʠʡ, 12 ï ʈʘ-

ʭʽʚʩʴʢʠʡ, 13 ï ʂʘʤôʷʥʦʧʦʪʦʮʴʢʠʡ; 14ï15 ï ɺʥʫʪʨʽʰʥʽ ʉʭʽʜʥʽ ʂʘʨʧʘʪʠ: 14 ï ʄʘʨʤʘʨʦʩʴʢʠʡ ʤʘʩʠʚ, 15 ï ɺʝ-

ʞʘʥʩʴʢʠʡ (ʄʘʨʤʘʨʦʩʴʢʠʭ ʩʢʝʣʴ) ʧʦʢʨʠʚ; 16 ï ɺʥʫʪʨʽʰʥʴʦʢʘʨʧʘʪʩʴʢʠʡ ʬʣʽʰ, ʄʦʥʘʩʪʠʨʝʮʴʢʠʡ ʧʦʢʨʠʚ;  

17 ï ɺʥʫʪʨʽʰʥʽ ɿʘʭʽʜʥʽ ʂʘʨʧʘʪʠ, ʇʝʥʽʥʩʴʢʘ ʟʦʥʘ; 18 ï ɺʠʛʦʨʣʘʪ-ɻʫʪʠʥʩʴʢʝ ʚʫʣʢʘʥʦʛʝʥʥʝ ʧʘʩʤʦ; 19 ï ʛʨʘ-

ʥʠʮʽ ʪʝʢʪʦʥʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ; 20 ï ʣʦʢʘʣʽʟʘʮʽʷ ʚʠʚʯʝʥʠʭ ʨʦʟʨʽʟʽʚ; 21 ï ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ 



ɺʽʩʥʠʢ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ̔ ʤʝʥʽ ɺ.ʅ. ʂʘʨʘʟʽʥʘ  

- со - 

ʉʚʠʜʦʚʝʮʴʢʦʤʫ ʧʦʢʨʠʚʘʭ, ʜʝ ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʠʧʦ-

ʚʠʤ ʬʣʽʰʝʤ. ʉʪʨʘʪʠʛʨʘʬʽʯʥʽ ʧʝʨʝʨʠʚʠ ʫ ʮʠʭ ʨʦ-

ʟʨʽʟʘʭ ʥʝ ʚʠʷʚʣʝʥʽ. ʋ ɺʥʫʪʨʽʰʥʽʭ ʂʘʨʧʘʪʘʭ ʫʪʚʦ-

ʨʝʥʥʷ ʧʘʣʝʦʮʝʥʫ ʚʩʪʘʥʦʚʣʝʥʽ ʫ ʨʦʟʨʽʟʘʭ ɺʝʞʘʥ-

ʩʴʢʦʛʦ (ʄʘʨʤʘʨʦʩʴʢʠʭ ʩʢʝʣʴ) ʪʘ ʄʦʥʘʩʪʠʨʝʮʴʢʦ-

ʛʦ ("ʤʽʞʩʢʝʣʷʩʪʦʛʦ ʬʣʽʰʫ") ʧʦʢʨʠʚʽʚ. ɺʦʥʠ ʧʨʝʜ-

ʩʪʘʚʣʝʥʽ ʪʠʧʦʚʠʤ ʬʣʽʰʝʤ ʫ ʄʦʥʘʩʪʠʨʝʮʴʢʦʤʫ 

ʧʦʢʨʠʚʽ ʽ "ʥʝʬʣʽʰʦʚʠʤʠ" ʩʫʪʪʻʚʦ ʤʝʨʛʝʣʠʩʪʠʤʠ 

ʫʪʚʦʨʝʥʥʷʤʠ ʫ ɺʝʞʘʥʩʴʢʦʤʫ ʧʦʢʨʠʚʽ. ʋ ɺʝʞʘʥ-

ʩʴʢʦʤʫ ʧʦʢʨʠʚʽ ʩʪʨʘʪʠʛʨʘʬʽʯʥʽ ʧʝʨʝʨʚʠ ʥʝ ʚʠʷʚ-

ʣʝʥʽ. ɸ ʫ ʄʦʥʘʩʪʠʨʝʮʴʢʦʤʫ ï ʥʠʞʥʷ ʤʝʞʘ ʟʨʽʟʘ-

ʥʘ ʨʦʟʨʠʚʥʠʤʠ ʥʘʩʫʚʥʠʤʠ ʧʦʚʝʨʭʥʷʤʠ. 

ɸʚʪʦʨʘʤʠ ʜʦʩʣʽʜʞʝʥʽ ʥʘʥʦʬʦʩʠʣʽʾ ʟ ʯʠʩʣʝʥ-

ʥʠʭ ʨʦʟʨʽʟʽʚ ʧʘʣʝʦʮʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ, ʱʦ ʚʽʜʩʣʦ-

ʥʶʶʪʴʩʷ ʫ ʂʘʨʧʘʪʩʴʢʦʤʫ ʨʝʛʽʦʥʽ ʋʢʨʘʾʥʠ (ʜʠʚ. 

ʨʠʩ. 1) ʟʘ ʘʥʘʣʽʟʦʤ ʚʣʘʩʥʠʭ ʽ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʤʘ-

ʪʝʨʽʘʣʽʚ. ʆʧʨʘʮʶʚʘʥʥʷ ʟʥʘʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʦ-

ʟʚʦʣʠʣʦ ʦʙˇʨʫʥʪʫʚʘʪʠ ʟʦʥʘʣʴʥʠʡ ʧʦʜʽʣ ʮʠʭ ʚʽʜʢ-

ʣʘʜʽʚ ʟʘ ʥʘʥʦʧʣʘʥʢʪʦʥʦʤ. 

ɺʥʫʪʨʽʰʥʽ (ʎʝʥʪʨʘʣʴʥʽ) ʂʘʨʧʘʪʠ, ʄʦʥʘʩ-

ʪʠʨʝʮʴʢʠʡ ʪʘ ɺʝʞʘʥʩʴʢʠʡ (ʄʘʨʤʘʨʦʩʴʢʦʾ ʟʦ-

ʥʠ ʩʢʝʣʴ) ʧʦʢʨʠʚʠ. ʇʘʣʝʦʮʝʥʦʚʽ ʚʽʜʢʣʘʜʠ ʧʨʝʜ-

ʩʪʘʚʣʝʥʽ ʩʫʰʤʘʥʝʮʴʢʦʶ ʩʚʽʪʦʶ ʪʘ ʥʠʞʥʴʦʤʝʪʦʚ-

ʩʴʢʦʶ ʧʽʜʩʚʽʪʦʶ ʤʝʪʦʚʩʴʢʦʾ ʩʚʽʪʠ (ʨʠʩ. 2). 

ʉʫʰʤʘʥʝʮʴʢʘ ʩʚʽʪʘ (ʆ.ʉ. ɺʷʣʦʚ, 1954 ʨ. 

[7]). ɺʽʜʦʤʘ ʪʘʢʦʞ ʧʽʜ ʥʘʟʚʦʶ "ʰʦʧʫʨʩʴʢʘ ʩʚʽʪʘ". 

ʇʨʝʜʩʪʘʚʣʝʥʘ ʪʦʥʢʦʨʠʪʤʽʯʥʠʤ, ʤʽʩʮʷʤʠ ʨʽʟʥʦʨʠ-

ʪʤʽʯʥʠʤ ʪʠʧʦʚʠʤ ʬʣʽʰʝʤ ï ʧʝʨʝʰʘʨʫʚʘʥʥʷʤ ʟʝ-

ʣʝʥʠʭ, ʩʽʨʠʭ, ʽʥʦʜʽ ʯʝʨʚʦʥʠʭ ʘʨʛʽʣʽʪʽʚ, ʘʣʝʚʨʦʣʽ-
ʪʽʚ ʽ ʧʽʩʢʦʚʠʢʽʚ ʟ ʚʽʜʙʠʪʢʘʤʠ ʩʣʽʜʽʚ ʪʫʨʙʽʜʠʪʥʠʭ 

ʪʝʯʽʡ ʽ ʙʽʦʛʣʽʬʘʤʠ ("ʽʻʨʦʛʣʽʬʦʚʽ ʚʝʨʩʪʚʠ"). ʅʠʞʥʷ 

ʤʝʞʘ ʩʚʽʪʠ ʧʦʚʩʶʜʥʦ ʤʘʻ ʪʝʢʪʦʥʽʯʥʠʡ ʭʘʨʘʢʪʝʨ, 

ʚʦʥʘ ʧʝʨʝʢʨʠʚʘʻʪʴʩʷ ʟʛʽʜʥʦ ʜʨʘʛʽʚʩʴʢʦʶ ʩʚʽʪʦʶ. 

ʇʦʪʫʞʥʽʩʪʴ ï ʜʦ 1000 ʤ. ʉʚʽʪʫ ʜʘʪʦʚʘʥʦ ʜʘʥʽʻʤï

ʣʶʪʝʪʦʤ ʟʘ ʬʦʨʘʤʽʥʽʬʝʨʘʤʠ, ʥʘʥʦʧʣʘʥʢʪʦʥʦʤ ʪʘ 

ʥʫʤʫʣʽʪʘʤʠ. 

ʋ ʩʚʽʪʽ ʚʠʟʥʘʯʝʥʦ ʟʦʥʠ ʥʘʥʦʧʣʘʥʢʪʦʥʫ NP5 

Fasciculithus tympaniformis (ʟʝʣʘʥʜʽʡ), NP6 

Heliolithus kleinpellii (ʧʽʟʥʽʡ ʟʝʣʘʥʜʽʡ ï ʨʘʥʥʽʡ 

ʪʘʥʝʪ), NP10 Tribrachiatus contortus (ʨʘʥʥʽʡ 

ʽʧʨ) (ʜʠʚ. ʨʠʩ. 2). 

ʂʦʤʧʣʝʢʩ ʥʘʥʦʧʣʘʥʢʪʦʥʫ ʟʦʥʠ NP5 ʚʠʟʥʘʯʝ-

ʥʦ ʫ ʨʦʟʨʽʟʽ ʥʘ ʣʽʚʦʤʫ ʙʝʨʝʟʽ ʨ. ɺʝʣʠʢʘ ʋʛʦʣʴʢʘ ʚ 

ʨʘʡʦʥʽ ʛʠʨʣʘ ʧʦʪʦʢʽʚ ʈʫʥʢʫʣʴʩʴʢʦʛʦ ʽ ʂʘʤʽʥʩʴʢʦ-

ʛʦ: Zygrhablithus bijugatus (Deflandre in Deflandre 

and Fert) Deflandre, Thorocosphaera sp., 

Cervisiella operculata (Bramlette & Martini) 

Streng, Hildebrand-Habel & Williams (ʙʘʟʽʦʥʽʤ: 

Thoracosphaera operculata Bramlette & Martini), 

Fasciculithus tympaniformis Hay & Mohler in Hay 

et al., Ericsonia subpertusa Hay & Mohler ̔  ʧʝʨʝ-

ʚʽʜʢʣʘʜʝʥʥʽ Watznaueria barnesiae (Black in Black 

& Barnes) Perch-Nielsen ʪʘ Micula sp. ̔ ʽʥ. 

ʅʘʥʦʟʦʥʫ NP6 ʜʽʘʛʥʦʩʪʦʚʘʥʦ ʫ ʨʦʟʨʽʟʽ, ʱʦ 

ʚʽʜʩʣʦʥʶʻʪʴʩʷ ʥʠʞʯʝ ʛʠʨʣʘ ʧʦʪʦʢʫ ʈʫʥʢʫʣʴʩʴʢʦ-

ʛʦ: Heliolithus cf. kleinpellii Sullivan, Heliolithus 

sp., Fasciculithus tympaniformis, Toweius sp., 

Braarudosphaera cf. bigelowii (Gran & Braarud) 

Deflandre, Zygrablithus sp., Ericsonia subpertusa, 

Coccolithus pelagicus (Wallich) Schiller, Prinsius 

martinii (Perch-Nielsen) Haq, Chiasmolithus sp., 

Sphenolithus sp., Toweius pertusus (Sullivan) 

Romein ʽ ʧʝʨʝʚʽʜʢʣʘʜʝʥʠʡ ʢʨʝʡʜʦʚʠʡ ʚʠʜ 

Watznaueria barnesiae. 

ʅʘʥʦʧʣʘʥʢʪʦʥ ʟʦʥʠ NP10 ʚʠʷʚʣʝʥʦ ʚ ʨʫʩʣʽ 

ʨ. ɺʝʣʠʢʘ ʋʛʦʣʴʢʘ: Fasciculithus tympaniformis, 

Coccolithus pelagicus, Ericsonia robusta (Bramlette 

& Sullivan) Edwards & Perch-Nielsen, Sphenolithus 

sp, Prinsius sp., Zygrhablithus bijugatus, 

Zygrablithus sp., Sphenolithus radians Deflandre in 

Grass®, Tribrachiatus orthostylus Shamrai, Tri-

brachiatus sp., Rhomboaster cf. bramlettei (Brºn-

nimann & Stradner) Bybell & Self-Trail, Cocco-

lithus sp., Chiasmolitus sp., Reticulofenestra sp., 

Fasciculithus sp. ̔  ʧʝʨʝʚʽʜʢʣʘʜʝʥʥʠʡ Watznaueria 

barnesiae [19]. 

ʄʝʪʦʚʩʴʢʘ ʩʚʽʪʘ (ʅ.ɺ. ɼʘʙʘʛʷʥ, ʉ.ʉ. ʂʨʫʛ-

ʣʦʚ, ʉ.ɭ. ʉʤʽʨʥʦʚ [14]). ʅʠʞʥʴʦʤʝʪʦʚʩʴʢʘ ʧʽʜʩ-

ʚʽʪʘ ʩʢʣʘʜʝʥʘ ʧʝʨʝʚʘʞʥʦ ʪʦʥʢʦ-ʩʝʨʝʜʥʴʦ-

ʨʠʪʤʽʯʥʠʤ ʧʝʨʝʰʘʨʫʚʘʥʥʷʤ ʩʽʨʠʭ ʧʦʣʽʤʽʢʪʦʚʠʭ 

ʩʣʶʜʠʩʪʠʭ ʧʽʩʢʦʚʠʢʽʚ, ʘʣʝʚʨʦʣʽʪʽʚ, ʘʨʛʽʣʽʪʽʚ, ʩʝ-

ʨʝʜ ʷʢʠʭ ʧʦʜʝʢʫʜʠ ʪʨʘʧʣʷʶʪʴʩʷ ʣʽʥʟʠ ʯʝʨʚʦʥʠʭ ʽ 

ʟʝʣʝʥʠʭ ʤʝʨʛʝʣʽʚ. ʋ ʥʠʟʘʭ (ʨʦʟʨʽʟ ʧʦ ʨ. ʊʝʨʝʙʣʷ) 

ʧʨʠʩʫʪʥʽ ʢʦʥʛʣʦʤʝʨʘʪʠ (0, 6 ʤ). ʇʦʪʫʞʥʽʩʪʴ ï 

ʧʦʥʘʜ 100 ʤ. ʄʝʪʦʚʩʴʢʘ ʩʚʽʪʘ ʟʛʽʜʥʦ ʟʘʣʷʛʘʻ ʥʘ 

ʷʨʤʫʪʩʴʢʽʡ ʩʚʽʪʽ ʚʝʨʭʥʴʦʾ ʢʨʝʡʜʠ [5, 23], ʧʝʨʝʢ-

ʨʠʚʘʻʪʴʩʷ ʜʫʩʠʥʩʴʢʦʶ ʩʚʽʪʦʶ ʦʣʽʛʦʮʝʥʫ. ɺʽʢ ʩʚʽ-

ʪʠ ʜʘʪʦʚʘʥʦ ʨʘʥʥʽʤ ʜʘʥʽʻʤ ï ʨʘʥʥʽʤ ʨʶʧʝʣʝʤ ʟʘ 

ʬʦʨʘʤʽʥʽʬʝʨʘʤʠ ʽ ʥʘʥʦʧʣʘʥʢʪʦʥʦʤ. ʅʠʞʥʴʦʤʝ-

ʪʦʚʩʴʢʘ ʧʽʜʩʚʽʪʘ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ ʥʘʥʦʧʣʘʥʢʪʦ-

ʥʦʤ ʟʦʥ NP1 Biantholithus sparsus (ʨʘʥʥʽʡ ʜʘ-

ʥʽʡ), NP5 Fasciculithus tympaniformis (ʟʝʣʘʥ-

ʜʽʡ), NP6 Heliolithus kleipellii (ʧʽʟʥʽʡ ʟʝʣʘʥʜʽʡ ï 

ʨʘʥʥʽʡ ʪʘʥʝʪ), NP8 Heliolithus riedelii (ʪʘʥʝʪ) 

(ʜʠʚ. ʨʠʩ. 2). 

ʅʘʥʦʧʣʘʥʢʪʦʥ ʟʦʥʠ NP1 ʚʠʟʥʘʯʝʥʦ ʫ ʨʦʟʨʽʟʽ, 

ʱʦ ʚʽʜʩʣʦʥʶʻʪʴʩʷ ʥʘ ʧʨʘʚʦʤʫ ʙʝʨʝʟʽ ʪʘ ʚ ʨʫʩʣʽ 

ʨ. ʊʝʨʝʙʣʷ ʤʽʞ ʩʝʣʘʤʠ ɿʘʙʨʽʜʴ ʽ ɼʨʘʛʦʚʝ, ʧʦʙʣʠʟʫ 

ʢʦʣʠʰʥʴʦʛʦ ʟʘʚʦʜʫ ʤʽʥʝʨʘʣʴʥʦʾ ʚʦʜʠ, ʚ 300 ʤ 

ʚʚʝʨʭ ʟʘ ʪʝʯʽʻʶ ʚʽʜ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʤʦʩʪʫ. ʊʫʪ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʢʦʥʪʘʢʪ ʤʝʪʦʚʩʴʢʦʾ ʩʚʽʪʠ ʟ ʷʨ-

ʤʫʪʩʴʢʦʶ ʩʚʽʪʦʶ ʚʝʨʭʥʴʦʾ ʢʨʝʡʜʠ. ʋ ʛʣʠʥʠʩʪʠʭ 

ʧʨʦʰʘʨʢʘʭ ʩʝʨʝʜ ʢʦʥʛʣʦʤʝʨʘʪʫ ʧʽʜʦʰʚʠ ʤʝʪʦʚ-

ʩʴʢʦʾ ʩʚʽʪʠ ʚʩʪʘʥʦʚʣʝʥʦ: Biantholithus sparsus 

Bramlette & Martini, Thoracosphaera sp., Markali-

us inversus (Deflandre in Deflandre and Fert) Bram-

lette and Martini, Cruciplacolithus sp. ʽ ʧʦʦʜʠʥʦʢʽ 

ʧʝʨʝʚʽʜʢʣʘʜʝʥʽ ʢʨʝʡʜʦʚʽ ʚʠʜʠ ï Micula murus 

(Martini) Bukry, M. staurophora (Gardet) Stradner, 

Watznaueria barnesiae [5; 18]. 

ʅʘʥʦʟʦʥʫ NP5 ʚʠʟʥʘʯʝʥʦ ʚ ʣʽʚʦʤʫ ʙʦʨʪʽ ʧʦ-

ʪʦʢʫ ʇʦʛʘʨʩʴʢʠʡ ʈʫʥʢʫʣ (ʣʽʚʘ ʧʨʠʪʦʢʘ ʨ. ʄʘʣʘ 

ʋʛʦʣʴʢʘ), ʚ 150 ʤ ʚʠʱʝ ʛʠʨʣʘ ʧʦʪʦʢʫ ɻʨʝʙʽʥʩʴʢʦ-

ʛʦ: Zygrhablithus bijugatus, Fasciculithus tympani- 
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