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 ɸʁɸʊʀ ʊɸɼʆʈʋʂʆʊ׳

ʈʘ״ʤʦʥʟʦʜʘ ɿ.ʌ. ï ʥ.ʠ.ʠ., ʜʦʪʩʝʥʪ, ʨʝʢʪʦʨʠ ɼʦʥʠʰʛʦ״ʠ 

ʪʝʭʥʦʣʦʛʠʠ ʊʦֹוʠʢʠʩʪʦʥ, ʨʘʠʩʠ ʢʫʤʠʪʘʠ ʪʘʜʦʨʫʢʦʪ; 

ʗʤʠʥʟʦʜʘ ɿ.ɸ. ï ʜ.ʠ.ʪ., ʠ.ʚ.ʧʨʦʬʝʩʩʦʨ, ʤʫʦʚʠʥʠ ʨʝʢʪʦʨ ʦʠʜ ʙʘ 

ʠʣʤ ʚʘ ʪʘʪʙʠץʦʪ; 

ʅʘʩʨʠʜʜʠʥʟʦʜʘ ʄ. ï ʥ.ʠ.ʠ., ʠ.ʚ. ʜʦʪʩʝʥʪ, ʤʫʦʚʠʥʠ ʨʝʢʪʦʨ ʦʠʜ 

ʙʘ ʪʘʲʣʠʤ ʚʘ ʠʜʦʨʘʠ ʩʠʬʘʪʠ ʪʘ״ʩʠʣʦʪ; 

 ʘʬʦʨʦʚ ʌ.ʄ. ï ʥ.ʠ.ʠ., ʜʦʪʩʝʥʪ, ʤʫʦʚʠʥʠ ʨʝʢʪʦʨ ʦʠʜ ʙʘנ

ʠʥʥʦʚʘʪʩʠʷ ʚʘ ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʪʘʲʣʠʤ; 

ʀʢʨʦʤ  ʍ.ʀ. ï ʥ.ʠ.ʪ., ʠ.ʚ. ʜʦʪʩʝʥʪ, ʤʫʦʚʠʥʠ ʨʝʢʪʦʨ ʦʠʜ ʙʘ 

ʨʘʚʦʙʠʪʠ ʙʘʡʥʘʣʤʠʣʘʣ ; 

ʐʘʨʠʬʟʦʜʘ ʀ.ʋ. ï ʥ.ʠ.ʬʘʣ., ʜʦʪʩʝʥʪ, ʤʫʦʚʠʥʠ ʨʝʢʪʦʨ ʦʠʜ ʙʘ 

ʢʦʨ״ʦʠ  ʪʘʨʙʠʷʚ  ʚʘ ʠʜʝʦʣʦʛ;  

ʊʦʰʤʘʪʦʚ ʄ.ʅ. ï ʥ.ʠ.ʠ., ʜʦʪʩʝʥʪ, ʤʫʰʦʚʠʨʠ ʨʝʢʪʦʨ; 

ʉʘʬʘʨʟʦʜʘ נ.נ. ï ʥ.ʠ.ʪʘʲ., ʤʫʰʦʚʠʨʠ ʨʝʢʪʦʨ; 

ɿʘʨʠʬʙʝʢʦʚ ʄ. ï ʥ.ʠ.ʬ.-ʤ., ʜʦʪʩʝʥʪ, ʩʘʨʜʦʨʠ ʠʜʦʨʘʠ 

ʪʘʲʣʠʤʠʶ ʤʝʪʦʜ; 

ʄʠʟʦʟʦʜʘ ɻ.ʍ. ï ʥ.ʠ.ʪ., ʜʦʪʩʝʥʪ, ʜʝʢʘʥʠ ʬʘʢʫʣʪʝʪʠ ʤʫ״ʘʥʜʠʩ 

ï ʪʝʭʥʦʣʦʛ ; 

 ʘʣʠʣʦʚ ʌ.ʈ. ï ʥ.ʠ.ʪ., ʜʦʪʩʝʥʪ, ʜʝʢʘʥʠ ʬʘʢʫʣʪʝʪʠ ʪʝʭʥʦʣʦʛʠʷתּ

ʚʘ ʜʠʟʘʡʥ; 

ʅʫʩʨʘʪʟʦʜʘ  ʄ.ʅ.  ï ʥ.ʠ.ʠ., ʜʦʪʩʝʥʪ, ʜʝʢʘʥʠ ʬʘʢʫʣʪʝʪʠ 

ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʠʪʪʠʣʦʦʪ  ʚʘ ʠʥʪʝʣʣʝʢʪʠ ʩʫʥʲ; 

ʉʘʪʪʦʨʦʚ ɸ.ɸ.ï ʥ.ʠ.ʠ., ʜʦʪʩʝʥʪ, ʜʝʢʘʥʠ ʬʘʢʫʣʪʝʪʠ ʤʝʥʝֹוʤʝʥʪ 

ʚʘ ʤʘʨʢʝʪʠʥʛʠ ʙʘʡʥʘʣʤʠʣʘʣ ; 

ʈʘʙʠʝʚʘ ʊ.ʄ. ï ʥ.ʠ.ʠ., ʜʦʪʩʝʥʪ, ʜʝʢʘʥʠ ʬʘʢʫʣʪʝʪʠ ʤʫʰʪʘʨʘʢʠ 

ɼʦʥʠʰʛʦ״ʠ ʜʘʚʣʘʪʠʠ ʇʦʣʦʪʩʢʠ ּתʫʤ״ʫʨʠʠ ɹʝʣʦʨʫʩ ʚʘ 

ɼʦʥʠʰʛʦ״ʠ ʪʝʭʥʦʣʦʛʠʠ ʊʦֹוʠʢʠʩʪʦʥ; 

ʆʟʦʜʙʝʢʦʚʘ ʅ.ɹ. ï ʥ.ʠ.ʬ.-ʤ., ʠ.ʚ.ʜʦʪʩʝʥʪ, ʜʝʢʘʥʠ ʬʘʢʫʣʪʝʪʠ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʪʩʠʷ ʚʘ ʪʘʲʣʠʤʦʪʠ ʢʘʩʙ ; 

ʈʘ״ʠʤʦʚ ʄ.ʀ. ï ʥ.ʠ.ʠ., ʠ.ʚ. ʜʦʪʩʝʥʪ, ʜʝʢʘʥʠ ʬʘʢʫʣʪʝʪʠ 

ʠץʪʠʩʦʜʠʸʪ ʚʘ ʤʦʣʠʷ; 

ɸʥʫʰʝʨʚʦʥʠ ʐ. - ʥ.ʠ.ʪ., ʠ.ʚ. ʜʦʪʩʝʥʪ, ʜʝʢʘʥʠ ʬʘʢʫʣʪʝʪʠ 

ʪʘ״ʩʠʣʦʪʠ ʬʦʩʠʣʘʚ  ʚʘ סʦʠʙʦʥʘ; 

ʆʣʠʤʙʦʡʟʦʜʘ ʇ.ɸ. - ʥ.ʠ.ʪ., ʠ.ʚ. ʜʦʪʩʝʥʪ, ʤʫʜʠʨʠ ʰʫʲʙʘʠ 

ʦʤʦʜʘʩʦʟʠʠ ʢʘʜʨ״ʦʠ ʠʣʤ  ʚʘ ʠʣʤ  - ʧʝʜʘʛʦʛ ; 

 

ʆʈɻʂʆʄʀʊɽʊ 

ʈʘʭʤʦʥʟʦʜʘ ɿ.ʌ. ï ʢ.ʵ.ʥ., ʜʦʮʝʥʪ ʨʝʢʪʦʨ ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʧʨʝʜʩʝʜʘʪʝʣʴ ʦʨʛʢʦʤʠʪʝʪʘ; 

ʗʤʠʥʟʦʜʘ  ɿ.ɸ.  ï  ʜ.ʪ.ʥ.,  ʠ.ʦ. ʧʨʦʬʝʩʩʦʨʘ, ʧʨʦʨʝʢʪʦʨ ʧʦ ʥʘʫʢʝ 

ʠ ʚʥʝʜʨʝʥʠʶ; 

ʅʘʩʨʠʜʜʠʥʟʦʜʘ ʄ. ï ʢ.ʵ.ʥ., ʠ.ʦ. ʜʦʮʝʥʪʘ,  ʧʨʦʨʝʢʪʦʨ ʧʦ ʫʯʝʙʥʦʡ 

ʨʘʙʦʪʝ ʠ ʫʧʨʘʚʣʝʥʠʶ ʢʘʯʝʩʪʚʦʤ ʦʙʨʘʟʦʚʘʥʠʷ; 

ɻʘʬʘʨʦʚ ʌ.ʄ.  ï  ʢ.ʵ.ʥ,  ʜʦʮʝʥʪ, ʧʨʦʨʝʢʪʦʨ ʧʦ ʠʥʥʦʚʘʮʠʠ ʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ; 

ʀʢʨʦʤʠ ʍ.ʀ. ï ʢ.ʪ.ʥ., ʠ.ʦ. ʜʦʮʝʥʪʘ, ʧʨʦʨʝʢʪʦʨ ʧʦ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʚʷʟʷʤ; 

ʐʘʨʠʬʟʦʜʘ ʀ.ʋ. ï ʢ.ʬ.ʥ., ʜʦʮʝʥʪ, ʧʨʦʨʝʢʪʦʨ ʧʦ 

ʚʦʩʧʠʪʘʪʝʣʴʥʦʡ ʨʘʙʦʪʝ;  

ʊʦʰʤʘʪʦʚ ʄ.ʅ. ï ʢ.ʵ.ʥ., ʜʦʮʝʥʪ, ʩʦʚʝʪʥʠʢ ʨʝʢʪʦʨʘ; 

ʉʘʬʘʨʟʦʜʘ ɻ.ɻ. ï ʢ.ʠʩʪ.ʥ., ʩʦʚʝʪʥʠʢ ʨʝʢʪʦʨʘ; 

ɿʘʨʠʬʙʝʢʦʚ ʄ. ï ʢ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ, ʥʘʯʘʣʴʥʠʢ ʫʯʝʙʥʦ-

ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ; 

ʄʠʨʟʦʟʦʜʘ ɻ.ʍ. ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʝʢʘʥ ʠʥʞʝʥʝʨʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ; 

ɼʞʘʣʠʣʦʚ ʌ.ʈ. ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʘ ʪʝʭʥʦʣʦʛʠʠ 

ʠ ʜʠʟʘʡʥʘ; 

ʅʫʩʨʘʪʟʦʜʘ ʄ.ʅ. - ʢ.ɻ.ʥ., ʜʦʮʝʥʪ, ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ; 

ʉʘʪʪʦʨʦʚ ɸ.ɸ. ï ʢ.ʵ.ʥ., ʜʦʮʝʥʪ, ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʘ ʤʝʥʝʜʞʤʝʥʪʘ 

ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʤʘʨʢʝʪʠʥʛʘ; 

ʈʘʙʠʝʚʘ ʊ.ʄ. ï ʢ.ʵ.ʥ, ʜʦʮʝʥʪ,  ʜʝʢʘʥ ʩʦʚʤʝʩʪʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʇʦʣʦʮʢʘ ʈʝʩʧʫʙʣʠʢʠ 

ɹʝʣʦʨʫʩʩʠʠ ʠ ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʊʘʜʞʠʢʠʩʪʘʥʘ; 

ʆʟʦʜʙʝʢʦʚʘ ʅ.ɹ. ï  ʢ.ʬ.-ʤ.ʥ.,  ʠ.ʦ. ʜʦʮʝʥʪʘ, ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʘ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ; 

ʈʘʭʠʤʦʚ ʄ.ʀ.  ï  ʢ.ʵ.ʥ.,  ʠ.ʦ. ʜʦʮʝʥʪʘ,  ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʘ 

ʵʢʦʥʦʤʠʢʠ ʠ ʬʠʥʘʥʩʦʚ; 

ɸʥʫʰʝʨʚʦʥʠ ʐ. - ʢ.ʪ.ʥ.,  ʠ.ʦ. ʜʦʮʝʥʪʘ,  ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʘ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʠ ʟʘʦʯʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ; 

ʆʣʠʤʙʦʟʦʜʘ ʇ.ɸ.  -  ʢ.ʪ.ʥ.,  ʠ.ʦ.  ʜʦʮʝʥʪʘ,  ʟʘʚ. ʦʪʜʝʣʘ 

ʧʦʜʛʦʪʦʚʢʠ ʥʘʫʯʥʳʭ ʠ ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʢʘʜʨʦʚ. 

 

 

ʄʫ״ʘʨʨʠʨʠ ʤʘʪʥʠ ʟʘʙʦʥʠ ʨʫʩ :     ʉʘʤʘʜʦʚʘ ɿ.ʉ. ï ʥ.ʠ.ʬ., ʜʦʪʩʝʥʪ; 

ʄʫ״ʘʨʨʠʨʠ ʤʘʪʥʠ ʟʘʙʦʥʠ ʪʦֹוʠʢ :   ʂʘʙʠʨʦʚʘ ʆ.ʅ. ï ʤʫʜʠʨʠ ʰʫʲʙʘʠ ʪʘ״ʨʠʨ, ʪʘʨֹוʫʤʘ ʚʘ ʥʘʰʨ; 

ʆʨʦʠʰʠ ʢʦʤʧʶʪʝʨ  ʚʘ ʪʘʨʨʦ״  ʫʤʘ ʚʘוʨʠʨ, ʪʘʨֹ״ʣʠʣʛʘʨʠ ʰʫʲʙʘʠ ʪʘ״ʘʤʠʜʦʚʘ ʌ.ʍ. ï ʤʫʪʘʭʘʩʩʠʩ-ʪʘ׳ :

ʥʘʰʨ. 
 

***  
ʆʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʩʦʜʝʨʞʘʥʠʝ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʩʚʝʜʝʥʠʡ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʜʣʷ 

ʦʧʫʙʣʠʢʦʚʘʥʠʷ, ʥʝʩʫʪ ʘʚʪʦʨʳ. ʈʝʜʘʢʮʠʷ ʥʝ ʥʝʩʸʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʩʦʜʝʨʞʘʥʠʝ ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. ʄʥʝʥʠʝ ʘʚʪʦʨʦʚ ʧʫʙʣʠʢʘʮʠʡ ʤʦʞʝʪ ʥʝ ʩʦʚʧʘʜʘʪʴ ʩ ʪʦʯʢʦʡ ʟʨʝʥʠʷ ʨʝʜʘʢʪʦʨʦʚ. 

ʄʘʩʲʫʣʠʷʪʠ ʤʫϲʪʘʚʦ ʚʘ ʵʲʪʠʤʦʜʥʦʢʠʠ ʠʪʪʠʣʦʦʪʝ, ʢʠ ʙʘ ʥʘʰʨ ʧʝʰʥʠϲʦʜ ʰʫʜʘʘʥʜ, ʙʘ ʜṹʰʠ 

ʤʫʘʣʣʠʬʦʥ ʚʦʛʫʟʦʨ ʢʘʨʜʘ ʤʝʰʘʚʘʜ. ϱʘʡʘʪʠ ʪʘϲʨʠʨʠʷ ʙʘ ʤʘʟʤʫʥʠ ʤʘʚʦʜʠ ʧʝʰʥʠϲʦʜʰʫʜʘ ṉʘʚʦʙʛṹ ʥʝʩʪ. 

ɸʥʜʝʰʘʠ ʤʫʘʣʣʠʬʦʥʠ ʤʘϨʦʣʘϲʦ ʤʝʪʘʚʦʥʘʥʜ ʙʘ ʥʫϨʪʘʠ ʥʘʟʘʨʠ ϲʘʡʘʪʠ ʪʘϲʨʠʨʠʷ ʤʫʚʦʬʠϨ ʥʘʦʷʥʜ. 

***  
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ɹɸʍʐʀ 1. ʊɸʂʄʀʃɼʀ׳ʀʀ  

ʊɽʍʅʆʃʆɻʀʗ׳ʆʀ ʉɸʅʆɸʊʀ ʉɸɹʋʂ ɹʆ ʄɸפʉɸɼʀ 

ɹɸ ʈʆ׳ ʄʆʅɼɸʅʀ ʀʉʊɽ׳ʉʆʃʀ ʄɸ׳ʉʋʃʆʊʀ 

ʈɸפʆɹɸʊʇɸɿʀʈ ɼɸʈ ɸʄɸʃʀʐɸɺʀʀ ɹɸʈʅʆʄɸʀ  

ɼɸɺʃɸʊʀʀ ʈʋʐɼʀ ʉɸʅʆɸʊ ɼɸʈ ּתʋʄ׳ʋʈʀʀ 

ʊʆּתʀʂʀʉʊʆʅ 

 

 

ʉɽʂʎʀʗ 1. ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʊɽʍʅʆʃʆɻʀʁ 

ʃɪɻʂʆʁ ʇʈʆʄʓʐʃɽʅʅʆʉʊʀ ʉ ʎɽʃʔʖ 

ʇʈʆʀɿɺʆɼʉʊɺɸ ʂʆʅʂʋʈɽʅʊʆʉʇʆʉʆɹʅʆʁ 

ʇʈʆɼʋʂʎʀʀ  ɺ ʆʉʅʆɺɽ ʈɽɸʃʀɿɸʎʀʀ 

ɻʆʉʋɼɸʈʉʊɺɽʅʅʆʁ ʇʈʆɻʈɸʄʄʓ 

ʈɸɿɺʀʊʀʗ ʇʈʆʄʓʐʃɽʅʅʆʉʊʀ ʈɽʉʇʋɹʃʀʂʀ 

ʊɸɼɾʀʂʀʉʊɸʅɸ 

 

 

SECTION 1. IMPROVEMENT OF LIGHT INDUSTRY 

TECHNOLOGIES FOR THE PURPOSE OF PRODUCING 

COMPETITIVE PRODUCTS BASED ON THE 

IMPLEMENTATION OF THE STATE PROGRAM FOR 

THE DEVELOPMENT OF INDUSTRY OF THE REPUBLIC 

OF TAJIKISTAN  
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ʂʆʄʇʆɿʀʊʓ ʅɸ ʆʉʅʆɺɽ ʊɽʂʉʊʀʃʔʅʆ-ʇʆʃʀʄɽʈʅʓʍ ʆʊʍʆɼʆɺ 
 

ɸʟʘʥʦʚʘ ɸ.ɸ., ʄʫʩʪʘʬʠʥʘ ʈ.ʈ., ɻʘʚʨʠʣʶʢ ɽ.ʖ. 

ʂʘʟʘʥʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 

 ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʂʘʟʘʥʴ, ʈʦʩʩʠʷ 
 

ʊʝʢʩʪʠʣʴʥʦ-ʧʦʣʠʤʝʨʥʳʝ ʤʘʪʝʨʠʘʣʳ ʷʚʣʷʶʪʩʷ ʩʣʦʞʥʳʤ ʦʙʲʝʢʪʦʤ ʜʣʷ ʚʪʦʨʠʯʥʦʡ 

ʧʝʨʝʨʘʙʦʪʢʠ. ʈʘʙʦʪʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʦʠʩʢ ʩʧʦʩʦʙʘ ʧʝʨʝʨʘʙʦʪʢʠ ʧʨʦʨʝʟʠʥʝʥʥʳʭ ʪʢʘʥʝʡ-

ʤʘʪʝʨʠʘʣʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʨʝʜʩʪʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ ʢʦʞʠ 

ʠʟʦʣʠʨʫʶʱʝʛʦ ʪʠʧʘ  [1, 2].  

ʇʨʝʜʣʦʞʝʥʦ ʩʤʝʰʠʚʘʥʠʝ ʢʨʦʰʢʠ ʪʝʢʩʪʠʣʴʥʦ-ʧʦʣʠʤʝʨʥʳʭ ʦʪʭʦʜʦʚ ʩʦ ʩʚʷʟʫʶʱʠʤ ʠ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʤʥʦʛʦʩʣʦʡʥʦʛʦ ʢʦʤʧʦʟʠʪʘ. ʆʪʭʦʜʳ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ 

ʤʝʞʣʝʢʘʣʴʥʳʝ ʚʳʧʘʜʳ ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ, ʢʦʪʦʨʳʝ ʠʟʤʝʣʴʯʘʣʠʩʴ ʥʘ ʨʦʪʦʨʥʦʡ ʥʦʞʝʚʦʡ 

ʤʝʣʴʥʠʮʝ PM 120M ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʚʫʭ ʩʝʪʦʢ, ʩ ʷʯʝʡʢʘʤʠ  ʨʘʟʤʝʨʦʤ 2 ʠ 6 ʤʤ.  ɺ ʢʘʯʝʩʪʚʝ 

ʩʚʷʟʫʶʱʝʛʦ ʢʦʤʧʦʥʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦʣʠʫʨʝʪʘʥʦʚʳʡ ʢʣʝʡ Dis-line 02 (çʇʦʣʠʤʠʢʩè, ʂʘʟʘʥʴ) 

[3]. ʇʦʣʫʯʝʥʥʳʝ ʚʘʨʠʘʥʪʳ ʠʟʤʝʣʴʯʸʥʥʦʛʦ ʩʳʨʴʷ ʩʤʝʰʠʚʘʣʠʩʴ ʩʦ ʩʚʷʟʫʶʱʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʚ 

ʨʘʟʣʠʯʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ, ʠ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʫʪʸʤ 

ʚʳʢʣʘʜʳʚʘʥʠʷ ʧʦʣʫʯʝʥʥʦʡ ʤʘʩʩʳ ʚ ʬʦʨʤʫ ʠ ʧʨʝʩʩʦʚʘʥʠʝʤ ʧʨʠ ʜʘʚʣʝʥʠʠ 2 ʘʪʤ, ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʥʝʚʤʘʪʠʯʝʩʢʠʡ ʧʨʝʩʩ ʤʦʜʝʣʠ XHC-02-C. ʆʪʨʘʙʦʪʘʥʳ ʨʘʟʣʠʯʥʳʝ 

ʚʘʨʠʘʥʪʳ ʥʘʥʝʩʝʥʠʷ ʩʤʝʩʠ ʥʘ ʪʝʢʩʪʠʣʴʥʫʶ ʧʦʜʣʦʞʢʫ ʠ ʙʝʟ ʥʝʸ. ɺ ʢʘʯʝʩʪʚʝ ʧʦʜʣʦʞʢʠ 

ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʫʨʦʚʘʷ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʘʷ ʪʢʘʥʴ ʩ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʧʣʦʪʥʦʩʪʴʶ 180ʛ/ʤ2. ʊʘʢʞʝ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʘʨʠʘʥʪ ʩ ʚʚʝʜʝʥʠʝʤ ʚ ʧʦʣʫʯʝʥʥʫʶ ʤʘʩʩʫ ʧʠʛʤʝʥʪʘ, ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ 

ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʵʬʬʝʢʪʘ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʧʦʣʫʯʝʥʥʳʭ ʦʙʨʘʟʮʦʚ. 

 

ʊʘʙʣʠʮʘ 1. - ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʨʘʟʮʦʚ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʩʥʦʚʝ 

ʤʝʞʣʝʢʘʣʴʥʳʭ ʦʪʭʦʜʦʚ ʤʘʪʝʨʠʘʣʦʚ ʠʟʦʣʠʨʫʶʱʝʛʦ ʪʠʧʘ 
 

ʍʘʨʘʢʪʝʨʠʩ- 

ʪʠʢʠ 

ʆʙʨʘʟʝʮ 1. ʆʙʨʘʟʝʮ 2. ʆʙʨʘʟʝʮ 3. ʆʙʨʘʟʝʮ 4. 

 

ɺʥʝʰʥʠʡ ʚʠʜ 

    
ʈʘʟʤʝʨ ʨʝʰʸʪʢʠ, ʤʤ 2 5-6 5-6 2 

ʉʦʦʪʥʦʰʝʥʠʷ ʩʳʨʴʷ, 

%: 

    

ʌʨʘʢʮʠʷ 6-8 ʤʤ 7 40 40 5 

ʌʨʘʢʮʠʷ 3-5 ʤʤ 50 25 45 35 

ʌʨʘʢʮʠʷ 1-2 ʤʤ 35 15 10 55 

ɺʦʣʦʢʥʦ  3 6 1 4 

ʥʠʪʠ  5 14 4 1 
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ʇʦʣʫʯʝʥʥʳʝ ʦʙʨʘʟʮʳ ʠʩʧʳʪʳʚʘʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʠʢʘʤʠ, ʘ 

ʪʘʢʞʝ ʧʦʜʚʝʨʛʘʣʠʩʴ ʚʦʟʜʝʡʩʪʚʠʶ ʚʦʜʳ - ʟʘʤʘʯʠʚʘʣʠʩʴ ʚ ʪʝʯʝʥʠʝ 1 ʯʘʩʘ ʧʨʠ ʢʦʤʥʘʪʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ. ʉʪʦʡʢʦʩʪʴ ʢ ʠʩʪʠʨʘʥʠʶ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʫʥʠʚʝʨʩʘʣʴʥʦʤ ʧʨʠʙʦʨʝ ʘʙʨʘʟʠʚʥʦʛʦ 

ʠʟʥʘʰʠʚʘʥʠʷ UGT-7012-S, ʟʘ ʠʪʦʛʦʚʳʡ ʨʝʟʫʣʴʪʘʪ ʧʨʠʥʠʤʘʣʠ ʢʦʣʠʯʝʩʪʚʦ ʮʠʢʣʦʚ, ʢʦʪʦʨʦʝ 

ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʠʩʪʠʨʘʥʠʷ 1 ʤʤ ʧʦ ʪʦʣʱʠʥʝ ʦʙʨʘʟʮʘ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʨʠʩʫʥʢʝ 1.  

 
 

ʈʠʩʫʥʦʢ 1.  ɼʠʥʘʤʠʢʘ ʧʦʪʝʨʠ ʪʦʣʱʠʥʳ (ȹ)  

ʧʨʠ ʤʥʦʛʦʢʨʘʪʥʦʤ ʠʩʪʠʨʘʥʠʠ 
 

ʀʩʭʦʜʷ ʠʟ ʛʨʘʬʠʢʘ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʧʦʪʝʨʷ ʪʦʣʱʠʥʳ ʧʨʠ ʠʩʪʠʨʘʥʠʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʧʨʠ ʥʘʣʠʯʠʠ ʚ ʦʙʨʘʟʮʘʭ ʢʨʦʰʢʠ ʙʦʣʝʝ ʢʨʫʧʥʦʡ ʬʨʘʢʮʠʠ, ʵʪʦ ʤʦʞʥʦ ʫʚʠʜʝʪʴ 

ʧʦ ʜʘʥʥʳʤ ʦʙʨʘʟʮʦʚ 2 ʠ 3. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʝʩʣʠ ʚ ʩʦʩʪʘʚʝ ʧʨʝʦʙʣʘʜʘʝʪ ʢʨʦʰʢʘ ʙʦʣʝʝ ʤʝʣʢʦʡ 

ʬʨʘʢʮʠʠ, ʪʦ ʧʦʪʝʨʷ ʪʦʣʱʠʥʳ ʧʨʠ ʠʩʪʠʨʘʥʠʠ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ, ʵʪʦ ʧʦʢʘʟʳʚʘʶʪ ʦʙʨʘʟʮʳ 1 ʠ 4. 

ɼʣʷ ʦʮʝʥʢʠ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʢʦʤʧʦʟʠʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʦʥʠ ʙʳʣʠ 

ʧʦʜʚʝʨʞʝʥʳ ʚʳʤʘʯʠʚʘʥʠʶ ʚ ʧʨʝʩʥʦʡ ʠ ʩʦʣʸʥʦʡ ʚʦʜʝ. ʇʦʩʣʝ ʟʘʤʘʯʠʚʘʥʠʷ ʦʙʨʘʟʮʳ ʥʝ 

ʥʘʙʫʭʘʶʪ, ʘ ʩʦʭʨʘʥʷʶʪ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʨʘʟʤʝʨʳ, ʧʨʦʯʥʦʩʪʴ ʠ ʚʥʝʰʥʠʡ ʚʠʜ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʦʞʝʥ ʤʝʪʦʜ ʧʝʨʝʨʘʙʦʪʢʠ ʪʝʢʩʪʠʣʴʥʦ-ʧʦʣʠʤʝʨʥʳʭ ʦʪʭʦʜʦʚ ʚ 

ʢʦʤʧʦʟʠʪʳ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ ʩʤʝʩʠ ʠʟ ʢʨʦʰʢʠ ʤʝʣʢʦʡ ʠ ʩʨʝʜʥʝʡ 

ʬʨʘʢʮʠʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦ ʫʧʣʦʪʥʸʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʢʦʤʧʦʟʠʪʦʚ. ʇʨʠʤʝʥʝʥʠʝ 

ʢʨʦʰʢʠ ʪʦʣʴʢʦ ʢʨʫʧʥʦʡ ʬʨʘʢʮʠʠ ʧʨʠʚʦʜʠʪ ʢ ʫʭʫʜʰʝʥʠʶ ʠʭ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ. 
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ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʀʚʘʥʦʚʦ, ʈʦʩʩʠʷ 
 

ɺʝʱʝʩʪʚʘ ʩ ʬʘʟʦʚʳʤ ʧʝʨʝʭʦʜʦʤ (ɺʌʇ) ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴʶ ʥʘʢʘʧʣʠʚʘʪʴ ʠ 

ʚʳʜʝʣʷʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʭʦʜʘ ʠʟ ʦʜʥʦʛʦ ʬʘʟʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ 

ʜʨʫʛʦʝ. ʊʘʢʠʤ ʚʝʱʝʩʪʚʘʤ ʩʚʦʡʩʪʚʝʥʥʦ ʚʳʜʝʣʝʥʠʝ ʪʝʧʣʘ ʚʦ ʚʨʝʤʷ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ, ʥʘʢʦʧʣʝʥʠʝ 

- ʧʨʠ ʧʣʘʚʣʝʥʠʠ. ʌʘʟʦʚʳʡ ʧʝʨʝʭʦʜ ʠʥʠʮʠʠʨʫʝʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʦʧʨʝʜʝʣʸʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ 

ʧʣʘʚʣʝʥʠʷ - ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ (50C-1900C), ʯʪʦ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ɺʌʇ, 

ʩʪʨʫʢʪʫʨʳ, ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ.  ʐʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ɺʌʇ ʠ 

ʚʳʩʦʢʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʘʢʢʫʤʫʣʠʨʦʚʘʪʴ ʪʝʧʣʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦ ʤʥʦʛʠʭ 

ʦʙʣʘʩʪʷʭ ʞʠʟʥʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʩ ʧʦʚʳʰʝʥʥʦʡ ʪʝʨʤʦʨʝʛʫʣʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, 

ʥʘʧʨʠʤʝʨ, ʚ ʪʝʢʩʪʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʪʨʦʠʪʝʣʴʥʦʡ ʠ ʜʨ. ɼʣʷ ʤʦʜʠʬʠʢʘʮʠʠ 

ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʨʘʟʣʠʯʥʦʛʦ ʚʦʣʦʢʥʠʩʪʦʛʦ ʩʦʩʪʘʚʘ ʧʫʪʸʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɺʌʇ 

ʥʘʠʙʦʣʴʰʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʦʙʣʘʜʘʶʪ ʚʝʱʝʩʪʚʘ ʩ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʦʪ 180C ʜʦ 

700C, ʪʘʢ ʢʘʢ ʪʝʤʧʝʨʘʪʫʨʘ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʥʝ ʧʨʝʚʳʰʘʝʪ ʜʘʥʥʳʝ ʟʥʘʯʝʥʠʷ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ 

ʩ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʀʩʢʣʶʯʝʥʠʝ ʤʦʛʫʪ ʩʦʩʪʘʚʣʷʪʴ ʧʨʝʜʧʨʠʷʪʠʷ, ʮʝʭʘ, ʛʜʝ 

ʧʨʠʭʦʜʠʪʩʷ ʨʘʙʦʪʘʪʴ ʚ ʪʷʞʸʣʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʦʯʝʥʴ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʪʝʢʩʪʠʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʙʫʜʫʪ ʪʨʝʙʦʚʘʪʴ ɺʌʇ ʩ ʙʦʣʝʝ ʰʠʨʦʢʠʤ ʜʠʘʧʘʟʦʥʦʤ ʪʝʤʧʝʨʘʪʫʨ 

ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ  [1-3]. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʪʝʢʩʪʠʣʴʥʳʭ ʠʟʜʝʣʠʡ ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʪʝʨʤʦʨʝʛʫʣʠʨʫʶʱʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʧʦʟʚʦʣʷʶʪ ʦʙʝʩʧʝʯʠʪʴ ʢʦʤʬʦʨʪ ʠ ʟʘʱʠʪʠʪʴ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ ʦʪ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʚʘʞʥʦ ʩʦʟʜʘʪʴ 

ʩʪʘʙʠʣʴʥʳʡ çʤʠʢʨʦʢʣʠʤʘʪè ʙʣʠʟʢʦ ʢ ʢʦʞʝ ʯʝʣʦʚʝʢʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʦʡ ʩʠʩʪʝʤʳ 

ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ ʧʫʪʸʤ ʧʨʠʤʝʥʝʥʠʷ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʥʘʙʦʨʦʤ 

ʦʧʨʝʜʝʣʸʥʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʚʦʡʩʪʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʰʠʨʦʢʠʡ ʘʩʩʦʨʪʠʤʝʥʪ ʥʘ ʨʳʥʢʝ 

ʪʝʨʤʦʨʝʛʫʣʠʨʫʶʱʠʭ ʪʦʚʘʨʦʚ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʠʟʜʝʣʠʷ ʩ ʢʦʤʧʣʝʢʩʥʳʤʠ 

ʤʘʪʝʨʠʘʣʘʤʠ-ʫʪʝʧʣʠʪʝʣʷʤʠ, ʤʝʤʙʨʘʥʘʤʠ, ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʩʣʦʞʥʦʡ ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʜʨ., 
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ʦʙʝʩʧʝʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʜʜʝʨʞʘʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʪʝʣʘ ʯʝʣʦʚʝʢʘ ʦʩʪʘʸʪʩʷ 

ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ ʚ ʨʘʟʣʠʯʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ.  

ʂʨʦʤʝ ʪʦʛʦ, ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʪʝʢʩʪʠʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʠʟʜʝʣʠʷ ʯʘʱʝ ʚʩʝʛʦ ʷʚʣʷʶʪʩʷ 

ʜʦʨʦʛʦʩʪʦʷʱʠʤʠ ʠ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʘʚʥʦʤʝʨʥʦʛʦ ʪʝʨʤʦʨʝʛʫʣʠʨʫʶʱʝʛʦ ʵʬʬʝʢʪʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ɺʌʇ, ʥʘʧʨʠʤʝʨ, ʪʘʢʠʭ ʢʘʢ ʢʦʢʦʩʦʚʦʛʦ ʤʘʩʣʘ, ʩʪʝʘʨʠʥʦʚʦʡ ʢʠʩʣʦʪʳ, ʥ-ʘʣʢʘʥʦʚ 

(ʧʘʨʘʬʠʥʳ ʩ ʜʣʠʥʥʦʡ ʫʛʣʝʨʦʜʥʦʡ ʮʝʧʦʯʢʦʡ) ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʧʦʩʪʘʚʣʝʥʥʫʶ ʧʨʦʙʣʝʤʫ. 

ʆʜʥʠʤ ʠʟ ʥʝʜʦʩʪʘʪʢʦʚ ʧʨʠʤʝʥʝʥʠʷ ɺʌʇ ʜʣʷ ʧʨʠʜʘʥʠʷ ʪʝʢʩʪʠʣʴʥʳʤ ʤʘʪʝʨʠʘʣʘʤ 

ʪʝʨʤʦʨʝʛʫʣʠʨʫʶʱʠʭ ʩʚʦʡʩʪʚ ʷʚʣʷʝʪʩʷ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʜʝʩʦʨʙʮʠʠ ʩ ʚʦʣʦʢʥʘ, ʥʘʧʨʠʤʝʨ, ʚ 

ʧʨʦʮʝʩʩʝ ʧʣʘʚʣʝʥʠʷ  [4-8]. 

ʉ ʮʝʣʴʶ ʩʦʭʨʘʥʝʥʠʷ ʭʠʤʠʢʦ-ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʝʱʝʩʪʚ, ʠʭ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʧʨʦʯʥʦʛʦ 

ʟʘʢʨʝʧʣʝʥʠʷ ʥʘ ʚʦʣʦʢʥʝ  ʧʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ ʤʠʢʨʦʢʘʧʩʫʣʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʟʘʢʣʶʯʝʥʠʝ ɺʌʇ (ʷʜʨʦ ʢʘʧʩʫʣʳ) ʚ ʧʨʦʯʥʫʶ ʦʙʦʣʦʯʢʫ, ʧʨʝʜʦʪʚʨʘʱʘʶʱʫʶ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʡ 

ʚʳʭʦʜ ʘʢʪʠʚʥʦʛʦ ʘʛʝʥʪʘ ʥʘ ʪʝʢʩʪʠʣʴʥʳʡ ʤʘʪʝʨʠʘʣ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʤʠʢʨʦʢʘʧʩʫʣ ʚʘʞʥʦ 

ʦʩʫʱʝʩʪʚʠʪʴ ʧʨʘʚʠʣʴʥʳʡ ʧʦʜʙʦʨ ɺʌʇ ʠ ʵʤʫʣʴʛʘʪʦʨʦʚ ʩ ʚʳʩʦʢʦʡ ʵʤʫʣʴʛʠʨʫʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʜʣʷ ʵʪʦʛʦ ʚʝʱʝʩʪʚʘ, ʦʙʦʣʦʯʢʦʬʦʨʤʠʨʫʶʱʠʝ ʠ ʩʰʠʚʘʶʱʠʝ ʘʛʝʥʪʳ, ʩʧʦʩʦʙʥʳʝ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʚʳʩʦʢʫʶ ʧʦ ʧʨʦʯʥʦʩʪʠ ʦʙʦʣʦʯʢʫ [5-8]. 

ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʝʱʝʩʪʚ, ʪʘʢʠʭ ʢʘʢ 

ʤʝʣʘʤʠʥʘ- ʠ ʬʦʨʤʘʣʴʜʝʛʠʜʩʦʜʝʨʞʘʱʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʢʘʨʙʘʤʠʜʘ ʠ ʛʣʠʦʢʩʘʣʷ, ʩʧʦʩʦʙʥʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʧʦ ʨʝʘʢʮʠʠ ʧʦʣʠʢʦʥʜʝʥʩʘʮʠʠ, ʬʦʨʤʠʨʫʷ ʤʝʣʘʤʠʥ- ʠ 

ʢʘʨʙʘʤʠʜʦʬʦʨʤʘʣʴʜʝʛʠʜʥʳʝ ʩʤʦʣʳ, ʘ ʪʘʢʞʝ ʛʣʠʦʢʩʘʣʴʩʦʜʝʨʞʘʱʠʝ ʩʤʦʣʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʨʝʤʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʚʩʝʭ 

ʩʪʘʜʠʷʭ ʩʠʥʪʝʟʘ ʤʠʢʨʦʢʘʧʩʫʣ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʢʠʩʣʳʭ ʢʘʪʘʣʠʟʘʪʦʨʦʚ (ʥʘʧʨʠʤʝʨ, 

NH4Cl, ʣʠʤʦʥʥʦʡ, ʱʘʚʝʣʝʚʦʡ, ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪ) ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʭ ʬʦʨʤ 

ʦʙʦʣʦʯʝʢ ʚʦʢʨʫʛ ʷʜʨʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʟʘʱʠʪʫ ɺʌʇ ʦʪ ʚʥʝʰʥʠʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ 

ʚʦʟʜʝʡʩʪʚʠʡ ʚ ʧʨʦʮʝʩʩʘʭ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʅʝ ʤʝʥʝʝ ʚʘʞʥʦ ʦʮʝʥʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʚʳʙʨʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʤʠʢʨʦʢʘʧʩʫʣʠʨʦʚʘʥʠʷ ɺʌʇ.                    

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʬʦʨʤʘʣʴʜʝʛʠʜʩʦʜʝʨʞʘʱʠʝ ʧʨʝʧʘʨʘʪʳ, ʚʩʪʫʧʘʶʱʠʝ ʩ ʜʨʫʛʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʚ ʨʝʘʢʮʠʶ ʧʦʣʠʢʦʥʜʝʥʩʘʮʠʠ, ʩʧʦʩʦʙʥʳ ʚʳʜʝʣʷʪʴ ʩʚʦʙʦʜʥʳʡ ʬʦʨʤʘʣʴʜʝʛʠʜ. 

ʇʦʵʪʦʤʫ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʦʛʨʘʥʠʯʝʥʘ, ʚʚʠʜʫ ʚʳʩʦʢʦʡ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʠ ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʦʤ, ʪʘʢ ʢʘʢ ʬʦʨʤʘʣʴʜʝʛʠʜ ʩʧʦʩʦʙʝʥ ʚʳʟʳʚʘʪʴ ʩʝʨʴʸʟʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ 

ʚ ʜʳʭʘʪʝʣʴʥʦʡ, ʢʨʦʚʝʥʦʩʥʦʡ, ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʘʭ, ʘ ʜʣʠʪʝʣʴʥʦʝ ʝʛʦ ʚʦʟʜʝʡʩʪʚʠʝ - ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʥʝʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʧʫʭʦʣʝʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʢʪʫʘʣʝʥ ʚʳʙʦʨ ʥʠʟʢʦ-, 

ʙʝʩʬʦʨʤʘʣʴʜʝʛʠʜʩʦʜʝʨʞʘʱʠʭ ʚʝʱʝʩʪʚ ʚ ʢʘʯʝʩʪʚʝ ʩʰʠʚʘʶʱʝʛʦ ʘʛʝʥʪʘ ʠ ʢʦʤʧʦʥʝʥʪʘ ʦʙʦʣʦʯʢʠ 

ʚ ʤʠʢʨʦʢʘʧʩʫʣʠʨʦʚʘʥʠʠ ɺʌʇ.  ʀʟʚʝʩʪʥʦ, ʯʪʦ ʪʘʢʦʡ ʙʝʩʬʦʨʤʘʣʴʜʝʛʠʜʥʳʡ ʧʨʝʧʘʨʘʪ, ʢʘʢ 

ʛʣʠʦʢʩʘʣʴ, ʷʚʣʷʝʪʩʷ ʥʝ ʤʝʥʝʝ ʨʝʘʢʮʠʦʥʥʦʩʧʦʩʦʙʥʳʤ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʬʦʨʤʘʣʴʜʝʛʠʜʩʦʜʝʨʞʘʱʠʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʚʩʪʫʧʘʝʪ ʚ ʨʝʘʢʮʠʠ ʧʦʣʠʢʦʥʜʝʥʩʘʮʠʠ c ʢʘʨʙʘʤʠʜʦʤ 

ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʙʦʣʦʯʝʢ ʢʘʧʩʫʣ  [9-11]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʙʨʘʥʥʦʝ ɺʌʇ, ʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʦʙʦʣʦʯʢʠ ʤʠʢʨʦʢʘʧʩʫʣ, 

ʟʘʢʨʝʧʣʸʥʥʳʭ ʥʘ ʚʦʣʦʢʥʝ ʠʣʠ ʚʥʝʜʨʸʥʥʳʭ ʚ ʝʛʦ ʩʪʨʫʢʪʫʨʫ, ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, 

ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʦʷʚʣʝʥʠʷ ʪʝʨʤʦʨʝʛʫʣʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚ ʜʣʠʪʝʣʴʥʳʡ 

ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. ʈʝʢʦʤʝʥʜʫʝʤʳʝ ʧʨʝʧʘʨʘʪʳ ʜʣʷ ʢʘʧʩʫʣʠʨʦʚʘʥʠʷ ʠ ʩʧʦʩʦʙ ʟʘʢʨʝʧʣʝʥʠʷ 

ʤʠʢʨʦʢʘʧʩʫʣ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʬʦʨʤʠʨʫʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʘʚʠʣʘ ʵʢʩʧʣʫʘʪʘʮʠʠ (ʧʨʦʮʝʩʩʳ 

ʩʪʠʨʢʠ, ʩʫʰʢʠ ʠ ʜʨ.) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʪʝʢʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʦʭʨʘʥʠʪʴ 

ʧʨʦʷʚʣʝʥʠʝ ʪʝʨʤʦʨʝʛʫʣʠʨʫʶʱʝʛʦ ʵʬʬʝʢʪʘ ʥʘ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʡ ʩʨʦʢ  [4-11]. 
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ʅʘʥʝʩʝʥʠʝ ʤʠʢʨʦʢʘʧʩʫʣ, ʦʩʫʱʝʩʪʚʣʷʝʤʦʝ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʦʙʨʘʙʦʪʢʠ ʧʫʪʸʤ 

ʧʨʦʧʠʪʢʠ ʠʣʠ ʪʝʢʩʪʠʣʴʥʦʡ ʧʝʯʘʪʠ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʷʚʣʝʥʠʷ ʨʘʚʥʦʤʝʨʥʦʛʦ 

ʪʝʨʤʦʨʝʛʫʣʠʨʫʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʟʘ ʩʯʸʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʠʢʨʦʢʘʧʩʫʣ ʧʦ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʪʝʢʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʩ ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʪʝʨʤʦʨʝʛʫʣʠʨʦʚʘʥʠʷ ʘʢʪʫʘʣʴʥʦ ʧʨʠʤʝʥʝʥʠʝ ʩʤʝʩʠ ʤʠʢʨʦʢʘʧʩʫʣ, ʩʦʜʝʨʞʘʱʠʭ 

ɺʌʇ ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ 

ʤʠʢʨʦʢʘʧʩʫʣʠʨʦʚʘʥʥʳʭ ɺʌʇ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪ ʩʧʝʢʪʨ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʵʪʦʛʦ ʪʝʢʩʪʠʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʨʘʟʣʠʯʥʦʛʦ ʚʦʣʦʢʥʠʩʪʦʛʦ ʩʦʩʪʘʚʘ, ʘ ʪʘʢʞʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʢʨʝʧʣʝʥʠʷ 

ʤʠʢʨʦʢʘʧʩʫʣ ʥʘ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʷʭ.   

ʊʘʢʦʡ ʩʧʦʩʦʙ ʤʦʜʠʬʠʢʘʮʠʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʰʠʨʝʥʠʶ ʘʩʩʦʨʪʠʤʝʥʪʘ ʚʳʧʫʩʢʘʝʤʦʡ 

ʪʝʢʩʪʠʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʰʠʨʦʢʦʛʦ 

ʩʧʝʢʪʨʘ ʦʜʝʞʜʳ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʦʡ ʘʢʪʫʘʣʴʥʦ ʚ ʪʷʞʸʣʳʭ 

ʫʩʣʦʚʠʷʭ ʪʨʫʜʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʚʳʩʦʢʠʤʠ ʠʣʠ ʵʢʩʪʨʝʤʘʣʴʥʦ-ʥʠʟʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ 

(ʢʦʩʪʶʤʳ ʜʣʷ ʚʦʝʥʥʦʩʣʫʞʘʱʠʭ, ʄʏʉ, ʧʦʞʘʨʥʳʭ, ʦʜʝʞʜʘ ʜʣʷ ɸʨʢʪʠʢʠ). ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʟʜʝʣʠʡ ʩ ʟʘʢʨʝʧʣʸʥʥʳʤʠ ʤʠʢʨʦʢʘʧʩʫʣʘʤʠ ʥʘ ʦʩʥʦʚʝ ɺʌʇ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʣʶʜʝʡ, 

ʞʠʟʥʴ ʢʦʪʦʨʳʭ ʩʚʷʟʘʥʘ ʩ ʪʫʨʠʟʤʦʤ ʠ ʩʧʦʨʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʛʜʝ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ 

ʧʦʜʜʝʨʞʘʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ ʩ ʮʝʣʴʶ ʟʘʱʠʪʳ ʦʨʛʘʥʠʟʤʘ ʦʪ 

ʧʝʨʝʛʨʝʚʘ/ʧʝʨʝʦʭʣʘʞʜʝʥʠʷ. ʊʝʢʩʪʠʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʪʝʨʤʦʨʝʛʫʣʠʨʫʶʱʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʠ ʚ ʤʝʜʠʮʠʥʝ ʚ ʧʨʦʮʝʩʩʘʭ ʣʝʯʝʥʠʷ ʩʣʦʞʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ 

ʧʨʦʚʝʜʝʥʠʷ ʦʧʝʨʘʮʠʡ, ʛʜʝ ʧʦʜʜʝʨʞʘʥʠʝ ʦʧʨʝʜʝʣʸʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʛʣʘʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ  [12].  

ɺʝʱʝʩʪʚʘ ʩ ʬʘʟʦʚʳʤ ʧʝʨʝʭʦʜʦʤ ʦʙʣʘʜʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ 

ʚ ʪʝʢʩʪʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʟʜʝʣʠʡ ʩ ʧʦʚʳʰʝʥʥʦʡ 

ʪʝʨʤʦʨʝʛʫʣʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ. ʉʠʥʪʝʟ ʤʠʢʨʦʢʘʧʩʫʣ ʥʘ ʦʩʥʦʚʝ ɺʌʇ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʙʝʩʬʦʨʤʘʣʴʜʝʛʠʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʯʝʣʦʚʝʢʘ. ʊʝʢʩʪʠʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʧʫʪʸʤ 

ʟʘʢʨʝʧʣʝʥʠʷ ʤʠʢʨʦʢʘʧʩʫʣ ʩ ɺʌʇ ʚ ʢʘʯʝʩʪʚʝ ʘʢʪʠʚʥʦʛʦ ʚʝʱʝʩʪʚʘ (ʷʜʨʘ), ʷʚʣʷʶʪʩʷ 

ʵʬʬʝʢʪʠʚʥʳʤ ʨʝʰʝʥʠʝʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʩʠʪʫʘʮʠʷʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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PROSPECTS FOR CELLULOSE PRODUCTION FROM  

ALTERNATIVE NON -WOOD MATERIALS  
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Nowadays, the production of thick paper is developing rapidly with pictures compared to the 

types of writing and printing paper. "Allianz Research. "How paper and board are back on track" 

reports that in 2023, the volume of production of all types of thick paper in the world will increase by 

73%. For the purpose of comparison, 17% of the produced paper was sanitary-hygienic and 20% was 

writing-printing paper. This situation is related to the high demand for thick paper for packaging 

products due to the increase in oil and gas prices in the world  [1]. 

Increased demand for paper and paper products may lead to shortages of existing wood stocks. 

In order to partially compensate for this deficiency, it is necessary to offer effective technologies for 

the use of non-wood plants in the production of paper types. One such resource is licorice root waste, 
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which after drug extraction from the root of this plant, the remaining waste contains up to 30% 

cellulose  [2]. 

Licorice root waste generated in the pharmaceutical industry was taken as an object, its 

composition according to [3] is as follows, %: extractable substances - 29.73Ñ0.06; protein - 

12.36Ñ0.94; cellulose - 31.69Ñ0.08; lignin - 11.64Ñ0.73; mineral substances - 3.49Ñ0.02. 

The boiling process was carried out in special CJF-2L brand mini-reactors equipped with 

hermetically sealed, appropriate temperature and pressure equipment. Paper samples of different 

compositions were formed in a LO-3 paper molding machine, where the pressure and temperature 

were controlled. 

The amount of Ŭ-cellulose in cellulose was determined according to [4] by the amount of 

residue that remained insoluble in 17.5% alkali solution. The ash content of cellulose samples was 

determined by the amount remaining after heating in a branded muffle furnace (Nevo-QTZ 110-7) at 

high temperature [5]. The level of whiteness of the samples was determined on "Spekol-11" 

laboratory equipment. 

The degree of polymerization of cellulose was calculated by determining the viscosity of a 0.1% 

solution of the samples in a copper-ammonia solution. IR-spectroscopic studies were carried out on 

a Nicolet iS50 (Thermo Fisher Scientific, SShA) spectrophotometer at wavelengths of 4000...400 

cmï1. X-ray studies were carried out on a DRON-3M diffractometer, the degree of crystallinity of 

the samples was calculated based on the ratio of peak intensities. The physical and mechanical 

properties of paper samples were determined on a Zwich RM-10 dynamometer. 

The natron method was used to obtain cellulose from licorice root waste, and caustic sodium 

solution was used as a boiling reagent. Temperature and duration, as well as the concentration of the 

boiling solution, are the main technological parameters in sodium boiling. Several cellulose samples 

were taken in order to study the effect of technological factors on the quality of the product. 

The results of the experiment on the effect of the length of the boiling process, the temperature 

of the process and the concentration of chemical reagents on the quality indicators of the obtained 

cellulose are presented in table 1. 

 

Table 1. - The effect of alkali concentration on the quality indicators 

of cellulose (module 1:10, temperature 1600ʉ, duration 120 min) 
 

Alkali concentration, g/l Ŭ ï cellulose, % 
Degree of 

polymerization 
Ash, % 

20 65,4 940 2,70 

40 73,8 855 1,05 

60 84,7 721 0,75 

80 85,1 610 0,61 
 

It is known that in alkaline boiling, the process of alkaline hydrolysis of the components present 

in raw materials takes place. Under the influence of alkali, hemicellulose and other substances become 

soluble and pass into the boiling solution. As the concentration of alkali increases, this process 

becomes more active, and as a result, it leads to an increase in the amount of Ŭ-cellulose and a decrease 

in ash. An increase in the amount of alkali in the composition of the boiling solution leads to a 

decrease in the degree of polymerization. The reason is that in the process of alkaline hydrolysis, ɓ-

glycosidic bonds between cellulose monomers are broken, that is, the process of destruction also takes  
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place, which leads to a decrease in the molecular mass of cellulose. At a concentration of 60 g/l of 

alkali, the quality parameters of cellulose were improved, at higher concentrations (80 g/l), the effect 

on the degree of polymerization of cellulose was evident, and it was found that the remaining 

parameters did not change significantly. Further research was conducted to study the effect of boiling 

process temperature on pulp quality, the results obtained are presented in table 2. 

 

Table 2. - Effect of boiling temperature on the quality parameters of cellulose 

(module 1:10, alkali concentration 60 g/l, duration 120 min) 
 

Temperature, 

Üʉ 
Ŭ ï cellulose, % 

Degree of 

polymerization 
Ash, % 

120 65,1 880 1.62 

140 69,0 766 0,97 

160 84,7 721 0,75 

180 85,4 700 0,69 

 

Temperature is one of the most important influencing factors in the boiling process. It is known 

that the reaction rate is directly proportional to the temperature increase. In the conducted studies, it 

was observed that this law is preserved, and the increase in temperature led to the improvement of 

the quality indicators of the obtained cellulose due to the acceleration of the reactions in the boiling 

process. 

The influence of the duration of the boiling process on the properties of the obtained cellulose 

in the extraction of cellulose from licorice root waste is presented in table 3. 

 

Table 3. - The effect of the duration of boiling on the quality indicators of cellulose 

(module 1:10, temperature 1600ʉ, alkali concentration 60 g/l) 
 

Duration, min  Ŭ ï cellulose, % Degree of polymerization Ash, % 

60 72,0 766 1,03 

120 84,7 721 0,75 

180 85,4 680 0,69 
 

An increase in the duration of the boiling process also led to an improvement in the quality of 

cellulose. When the duration of the process was increased from 120 to 180 minutes, it was observed 

that the degree of polymerization decreased from the quality indicators of the obtained cellulose 

samples, it was found that the amount of Ŭ-cellulose had almost the same value. The results of the 

conducted research show that as the concentration of alkali, process temperature and duration increase 

during the boiling process, the degree of polymerization and ash content of the obtained cellulose 

samples decreases, and the amount of Ŭ-cellulose increases. Based on the obtained results, 60 g/l 

alkali solution, temperature of 160ÁC and duration of 120 minutes were found to be rational for 

obtaining technical cellulose from licorice root waste. 

On the basis of the conducted research, the possibilities of obtaining cellulose from licorice root 

waste were shown. It was determined that the temperature, duration and concentration of chemical 

reagents of the process of extracting cellulose from licorice root waste are related to the quality 

indicators of the product. The possibility of forming packaging paper from licorice root waste 

cellulose was concluded based on the experimental results. 
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ɼʦʥʠʰʛʦ״ʠ ʪʝʭʥʦʣʦʛʠʠ ʊʦֹוʠʢʠʩʪʦʥ 
 

ɼʘʨ ʩʦʣ״ʦʠ ʦʭʠʨ ʪʘʣʘʙʦʪ ʙʘ ʤʘʚʦʜ״ʦʠ ʪʘʙʠ  ʙʝʰʪʘʨ ʰʫʜʘ ʠʩʪʦʜʘʘʩʪ. ʀʥ ʩʘʙʘʙ ʙʦ ʙʘʜ 

ʰʫʜʘʥʠ ʚʘʟʲʠ ʵʢʦʣʦʛ , ʠʩʪʠʬʦʜʘʠ ʤʘʚʦʜ״ʦʠ ʭʠʤʠʷʚ  ʘʟ ֹוʠ״ʘʪʠ ʵʢʦʣʦʛ  ʟʘʨʘʨʥʦʢ ʚʘ ʜʝʨ 

ʥʝʩʪʰʘʚʠʠ ʦʥ״ʦ ʤʝʙʦʰʘʜ. ʀʥ ʦʤʠʣ״ʦ ʤʝʪʘʚʦʥʘʜ ʙʘ ״ʘʸʪ ʚʘ ʩʘʣʦʤʘʪʠʠ ʠʥʩʦʥ״ʦ ʪʘʲʩʠʨʠ ʤʘʥʬ  

ʨʘʩʦʥʘʜ. ʗʢʝ ʘʟ ʨʦ״״ʦʠ ʢʘʤ ʥʘʤʫʜʘʥʠ ʪʘʲʩʠʨʠ ʠʥ ʦʤʠʣ״ʦ ʠʩʪʠʬʦʜʘʠ ʤʘʚʦʜ״ʦʠ ʪʘʙʠ ʜʘʨ 

ʩʦ״ʘ״ʦʠ ʛʫʥʦʛʫʥ ʤʝʙʦʰʘʜ. ɼʘʨ ʩʘʥʦʘʪʠ ʥʘʩʩʦֹו  ʭʫʩʫʩʘʥ ʜʘʨ ʟʠʥʘʠ ʨʘʥʛʦʤʝʟ  ʠʩʪʠʬʦʜʘʠ 

ʨʘʥʛʢʫʥʘʥʜʘ״ʦʠ ʭʠʤʠʷʚ  ʙʝʰʪʘʨ ʙʘ ʥʘʟʘʨ ʤʝʨʘʩʘʜ, ʢʠ ʦʥ ʥʠʟ ʙʘ ʤʫ״ʠʪʠ ʘʪʨʦʬ, ʚʘʟʲʠ ʵʢʦʣʦʛ  

ʚʘ ״ʘʸʪʫ ʩʘʣʦʤʘʪʠʠ ʠʥʩʦʥ״ʦ ʪʘʲʩʠʨʠ ʤʘʥʬ  ʨʘʩʦʥʘʜ. ɹʠʥʦʙʘʨ ʠʥ ʠʩʪʠʬʦʜʘʠ ʨʘʥʛʢʫʥʘʥʜʘ״ʦʠ 

ʪʘʙʠ  ʜʘʨ ʠʥ ʩʘʤʪ ʷʢʝ ʘʟ ʨʦ״״ʦʠ ʙʘʨʪʘʨʘʬ ʥʘʤʫʜʘʥʠ ʠʥ ʤʫʰʢʠʣʦʪ״ʦ ʤʝʙʦʰʘʜ.  

ɼʘʨ ʠʥ ʘʩʦʩ ʠʩʪʠʬʦʜʘʠ ʤʘʚʦʜʠ ʪʘʙʠ, ʨʝʰʘʠ ʟʘʨʯʙʘ ʙʘʨʦʠ ʨʘʥʛʦʤʝʟ ʥʘʤʫʜʘʥʠ 

ʤʘʚʦʜ״ʦʠ ʥʘʩʩʦֹו  ʭʫʩʫʩʘʥ ʤʘʪʦʲ״ʦʠ ʧʘʭʪʘʛʠʥ ʤʫ״ʠʤ ʤʝʙʦʰʘʜ [1].  

ʄʘץʩʘʜʠ ʪʘʜץʠץʦʪʠ ״ʦʩʠʣ ʥʘʤʫʜʘʥʠ ʨʘʥʛʢʫʥʘʥʜʘʠ ʪʘʙʠ  ʘʟ ʨʝʰʘʠ ʟʘʨʯ ʙʘ, ʙʘʨʦʠ 

ʨʘʥʛʦʤʝʟʠʠ ʤʘʪʦʲ״ʦʠ ʥʘʩʩʦֹוʠʠ ʧʘʭʪʘʛʠʥ ʤʝʙʦʰʘʜ. ʄʫʚʦʬʠץʠ ʪʘʜץʠץʦʪ״ʦ ʨʝʰʘʠ ʟʘʨʯ ʙʘʨʦ 

(ʨʘʩʤʠ 1) ״ʘʤʯʫʥ ʘʰʸʠ ʭʦʤ ʙʘ ʤʘʤʣʘʢʘʪʠ ʤʦ ʘʟ ּתʫʤ״ʫʨʠʠ ʇʦʢʠʩʪʦʥ ʪʘʚʘʩʩʫʪʠ ɸʬסʦʥʠʩʪʦʥ 

ʚʦʨʠʜ ʢʘʨʜʘ ʤʝʰʘʚʘʜ 

 
 

ʈʘʩʤʠ 1. ʈʝʰʘ ʚʘ ʭʦʢʘʠ ʟʘʨʯʫʙʘ 
 

ʘʙʣʘʥ ʙʦ ʦʙ ʷʢʯʘʥʜ ʤʘʨʦʪʠʙʘ ʰʫʩʪʫʰץ ʘʥʛʦʤʠ ʜʘʩʪʨʘʩ ʥʘʤʫʜʘʥ ʠʥ ʤʘʚʦʜʨʦ׳ .  ʥʘʤʫʜʘ, 

ʜʘʨ ״ʘʨʦʨʘʪʠ ʭʦʥʘʛ  ʭʫʰʢ ʥʘʤʫʜʝʤ ʚʘ ʦʥʨʦ ʤʘʡʜʘ ʢʘʨʜʘ, ʙʘ ʰʘʢʣʠ ʭʦʢʘ ʪʘʙʜʠʣ ʜʦʜʝʤ. ʉʠʧʘʩ 

ʤʘʪʦʲ״ʦʠ ʧʘʭʪʘʛʠʥʨʦ ʘʟ ʤʘסʦʟʘʠ ּתɼʄʄ ʢʦʨʭʦʥʘʠ ʠʩʪʝ״ʩʦʣʠʠ ñʀʀ ʅʘʩʩʦֹוʠʠ ʪʦֹוʠʢò ʜʘʩʪʨʘʩ 

ʰʫʜʘ, ʙʘʨʦʠ ʨʘʥʛʦʤʝʟ  ʦʤʦʜʘ ʥʘʤʫʜʝʤ.   



ɼʦʥʠʰʛʦϲʠ  ʪʝʭʥʦʣʦʛʠʠ ʊʦṉʠʢʠʩʪʦʥ 

 

19 
 

ʕʢʩʪʨʘʢʩʠʷʠ ʨʘʥʛʢʫʥʘʥʜʘ, ʟʠʥʘʠ ʘʚʚʘʣʠ ʨʘʚʘʥʜʠ ֹוʫʜʦ ʥʘʤʫʜʘʥʠ ʨʘʥʛʢʫʥʘʥʜʘʠ ʪʘʙʠ  

ʤʝʙʦʰʘʜ [2]. ʕʢʩʪʨʘʢʩʠʷ ʠʥ ֹוʫʜʦ ʥʘʤʫʜʘʥʠ ֹוʫʟʲʠ ʨʘʥʛʠ ʜʠʣʭʦ״ ʪʘʚʘʩʩʫʪʠ ʚʘʡʨʦʥ ʢʘʨʜʘʥʠ 

ʜʝʚʦʨʠ ״ʫֹוʘʡʨʘ, ʙʦ ʠʩʪʠʬʦʜʘ ʘʟ ʫʩʫʣ״ʦʠ ʬʠʟʠʢ  ʸ ʢʠʤʠʸʚ  ʚʘ ֹוʦʡʛʠʨ ʢʘʨʜʘʥʠ ʦʥ ʜʘʨ ʤʫ״ʠʪʠ 

ʦʪ ʫʩʫʣʠ ʦʙץʠץʫʜ ʜʦʨʘʜ, ʣʝʢʠʥ ʜʘʨ ʪʘʜוʦʠ ʛʫʥʦʛʫʥʠ ʦʥ ʚʫֹ״ʘʣʢʫʥʘʥʜʘ ʤʝʙʦʰʘʜ ʚʘ ʪʘʨʟ״  

ʠʩʪʠʬʦʜʘ ʰʫʜʘʘʩʪ  [2, 3]. 

ʋʩʫʣʠ ʵʢʩʪʨʘʢʩʠʷʠ ʦʙ. ʕʢʩʪʨʘʢʩʠʷʠ ʦʙ  ʠʥ ʫʩʫʣʠ ʘʥʲʘʥʘʚʠʠ ֹוʫʜʦ ʥʘʤʫʜʘʥʠ 

ʨʘʥʛʢʫʥʘʥʜʘ ʘʟ ʨʘʩʪʘʥʠ״ʦ ʚʘ ʜʠʛʘʨ ʤʘʚʦʜ״ʦ ʤʝʙʦʰʘʜ  [4], ʢʠ ʦʙʨʦ ʙʘʨʦʠ ֹוʫʜʦ ʥʘʤʫʜʘʥ ʙʦ ʠʣʦʚʘ 

ʸ ʙʝ ʠʣʦʚʘ ʢʘʨʜʘʥʠ ʥʘʤʘʢ/ʢʠʩʣʦʪʘ/ʠʰʢʦʨ /ʩʧʠʨʪ ʟʘʨʬʠ ʵʢʩʪʨʘʢʩʠʦʥʠʨʦ ʠʩʪʠʬʦʜʘ ʤʝʙʘʨʘʥʜ 

[5]. ʆʜʘʪʘʥ, ʵʢʩʪʨʘʢʩʠʷʠ ʦʙ  ʙʘʨʦʠ ֹוʫʜʦ ʥʘʤʫʜʘʥʠ ʨʘʥʛʢʫʥʘʥʜʘ ʘʟ ʛʫʣ״ʦ, ʨʘʩʪʘʥʠ״ʦ ʚʘ ʜʠʛʘʨ 

ʤʘʚʦʜ״ʦ ʠʩʪʠʬʦʜʘ ʤʝʰʘʚʘʥʜ  [6]. 

ʦʩʠʣ ʥʘʤʫʜʘʥʠ ʨʘʥʛʢʫʥʘʥʜʘ. ʈʘʥʛʢʫʥʘʥʜʘʠ ʪʘʙʠʠʨʦ ʙʦ ʫʩʫʣʠ ʵʢʩʪʨʘʢʩʠʷʢʫʥʦʥ׳  ʜʘʨ 

ʘʩʙʦʙʠ ʩʦʢʩʣʝʪ  ʠֹוʨʦ ʥʘʤʫʜʝʤ. ɹʘʨʦʠ ʠʥ 100 ʛʨʘʤʤ ʭʦʢʘʠ ʨʝʰʘʠ ʟʘʨʯ ʙʘʨʦ ʙʘ ʘʩʙʦʙʠ ʩʦʢʩʣʝʪ 

(ʨʘʩʤʠ 3) ʜʦʭʠʣ ʥʘʤʫʜʝʤ, ʩʠʧʘʩ ʙʘ ʢʦʣʙʘʠ ״ʘֹוʤʘʰ 1000ʤʣ, ʛʠʨʜʰʘʢʣ ʙʘ ʤʠץʜʦʨʠ 500ʤʣ ʦʙʠ 

ʤʫץʘʪʪʘʨ ʜʦʭʠʣ ʥʘʤʫʜʝʤ. ʆʥʨʦ ʙʘ ʙʦʣʦʠ ʛʘʨʤʢʫʥʘʢʠ ʙʘʨץ  ʛʫʟʦʰʪʘ, ʪʦ ʙʘ ״ʦʣʘʪʠ ֹו ʰʠʜʘʥ 

ʣʫʣʠ ʦʙ״ʘʨʦʨʘʪʨʦ ʟʠʸʜ ʥʘʤʫʜʝʤ. ʇʘʩ ʘʟ ʛʫʟʘʰʪʘʥʠ 8 ʜʘʚʨʠ ʤʘ״  ʘʟ ʜʦʭʠʣʠ ʘʩʙʦʙʠ ʩʦʢʩʣʝʪ ʙʦ 

ʭʦʢʘʠ ʟʘʨʯ ʙʘ, ʤʘ״ʣʫʣʠ ʢʦʣʙʘ ʨʘʥʛʠ ʟʘʨʜʠ ֹוʠʣʦʠʠ ʙʘʣʘʥʜʨʦ ״ʦʩʠʣ ʥʘʤʫʜʝʤ.  

ʊʘʨʪʠʙʠ ʨʘʥʛʦʤʝʟ  ʥʘʤʫʜʘʥʠ ʤʘʪʦʲ״ʦʠ ʧʘʭʪʘʛʠʥ ʙʦ ʨʘʥʛʢʫʥʘʥʜʘʠ ״ʦʩʠʣʰʫʜʘ. 

ʇʦʨʯʘʠ ʤʘʪʦʲʨʦ ʙʘ ʤʘ״ʣʫʣʠ ״ʦʩʠʣʰʫʜʘ, ʜʘʨ ״ʘʨʦʨʘʪʠ 150 - 2000ʉ ʜʘʨ ʤʫ״ʠʪʠ ʨʅ 5-7 ʚʘ ʜʘʨ 

ʤʫʜʜʘʪʠ 1 ʩʦʘʪ ʛʫʟʘʨʦʥʠʜʝʤ. ʈʘʥʛʢʫʥʠʨʦ ʙʦ ʫʩʫʣʠ ʙʝ ʬʦʩʠʣʘ ʠֹוʨʦ ʥʘʤʫʜʝʤ. ɹʘʨʦʠ ʙʘ ʜʘʩʪ 

ʦʚʘʨʜʘʥʠ ʤʘʚʦʜʠ ʨʘʥʛʢʘʨʜʘʰʫʜʘ, ʨʘʥʛʩʦʙʠʪʢʫʥʘʥʜʘ ʙʘ ʤʦʥʘʥʜʠ ʥʘʤʘʢʠ ʛʣʘʫʙʝʨ (1 ʛ/ʣ) ʜʘʨ 

ʤʘʨ״ʠʣʘʠ ʨʘʥʛʦʤʝʟ  ʜʦʭʠʣ ʥʘʤʫʜʝʤ. ɹʘʨʦʠ ʤʫʩʪʘ״ʢʘʤ ʥʘʤʫʜʘʥʠ ʨʘʥʛʢʫʥʘʥʜʘ ʜʘʨ ʤʘʪʦʲ ʚʘ 

ʭʫʰʪʘʨ ʰʫʜʘʥʠ ֹוʠʣʦʠ ʨʘʥʛ, ʘʟ ʨʘʥʛʩʦʙʠʪʢʫʥʘʥʜʘ״ʦ ʙʘ ʤʦʥʘʥʜʠ ʭʦʢʘ״ʦʠ ʘʣʶʤʠʥ ʚʘ ʦ״ʘʥʨʦ 

ʠʩʪʠʬʦʜʘ ʥʘʤʫʜʝʤ. 

ʅʘʪʠֹוʘʠ ʪʘʜץʠץʦʪ ʚʘ ʤʫ״ʦʢʠʤʘʠ ʦʥ. ʈʝʰʘʠ ʟʘʨʯ ʙʘʨʦ ֹוʘʤʦʚʘʨ  ʥʘʤʫʜʘ, ʙʘ ץʠʩʤ״ʦʠ 

 ʫʜʦ ʥʤʘʫʜʘ, ʜʘʨ ʩʦʷ ʦʥʨʦ ʭʫʰʢ ʥʘʤʫʜʘ, ʦʥʨʦ ʪʘʨ ʛʘʨʜʦʥ (ʩʠʢʣʦʥ) ʙʘ ʰʘʢʣʠ ʭʦʢʘ ʤʘʡʜʘוֹ

ʥʘʤʫʜʝʤ.  

 ʕʢʩʪʨʘʢʪʩʠʷʨʦ ʜʘʨ ʘʩʙʦʙʠ ʩʦʢʩʣʝʪ ʛʫʟʘʨʦʥʠʜʘ ʜʘʨ ʥʘʪʠֹוʘ ʨʘʥʛʠ ʟʘʨʜʠ ʙʘʣʘʥʜʨʦ ʙʘ 

ʜʣʘʩʪ ʦʚʘʨʜʝʤ, ʘʤʤʦ ʙʦ ʠʣʦʚʘ ʢʘʨʜʘʥʠ ʨʘʥʛʩʦʙʠʪʢʫʥʘʥʜʘ ʘʟ ץʘʙʠʣʠ FeSO4 ʙʘ ʤʘʪʦʲ ʨʘʥʛʠ 

 ʠʣʦʠ ʨʘʥʛʠוֹ ʠʣʦʠ ʟʘʨʜʨʦ ʙʝʰʪʘʨ ʥʘʤʫʜʝʤ ʚʘ ʙʦ ʠʣʦʚʘ ʢʘʨʜʘʥʠ ʨʘʥʛʩʦʙʠʪʢʫʥʘʥʜʘ Al2(SO4)3וֹ

ʤʘʪʦʲ ʭʫʙʪʘʨʨʦ ʜʦʨʦ ʛʘʰʪ. ɹʦ ʨʦ״ʠ ʙʦ ʨʘʥʛ״ʦʠ ʪʘʙʠʡ ʨʘʥʛ ʢʘʨʜʘʥʠ ʤʘʪʦʲʭʦʠ ʧʘʭʪʘʛʠʥ ʚʘ 

ʘʙʨʝʰʠʤ  ʤʘʪʦʠ ʨʘʥʛʘ ʙʘ ʜʘʩʪ ʦʚʘʨʜʘ ʤʝʰʘʚʘʜ ʤʝʰʘʚʘʜ. ʊʘʜץʠץʦʪ ʥʠʰʦʥ ʜʦʜ, ʢʠ ʙʝ 

ʨʘʥʛʩʦʙʠʪʢʫʥʘʥʜʘ ʨʘʥʛʭʦʠ ʪʘʙʠ  ʤʘʭʩʫʩʘʥ ʭʘʥʛʦʤʠ ʨʘʥʛ ʢʘʨʜʘʥʠ ʤʘʪʦʲʭʦʠ ʘʙʨʝʰʠʤ  ʯʘʥʜʦʥ 

ʫʩʪʫʚʦʨ ʥʝʩʪʘʥʜ. ɹʦ ʠʣʦʚʘ ʥʘʤʫʜʘʥʠ ʨʘʥʛʩʦʙʠʪʢʫʥʘʥʜʘ ʨʘʥʛ ʚʘ ʪʦʙʠʰʠ ʦʥ ʢʘʤʝ ʜʠʛʘʨ ʤʝʛʘʨʜʘʜ 

ʚʘ ʨʘʥʛ ʜʘʨ ʤʘʪʦʲ ʫʩʪʫʚʦʨʪʘʨ ʤʝʛʘʨʜʘʜ.  
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ɼʦʥʠʰʛʦʭʠ ʪʝʭʥʦʣʦʛʠʠ ʊʦֹוʠʢʠʩʪʦʥ 
 

ʄʫץʘʜʜʠʤʘ. ɼʘʨ ʤʘץʦʣʘ ʪʘʲʩʠʨʠ ʤʘʚʦʜ״ʦʠ ʛʫʥʦʛʫʥ ʦʠʜ ʙʘ ʭʦʩʠʷʪ״ʦʠ ʛʠʜʨʦʬʦʙʠʠ 

ʤʘʪʦʲ״ʦʠ ʧʘʭʪʘʛʠʥ ʪʘץ״ʠץ ʰʫʜʘʘʩʪ. ʄʠץʜʦʨʠ ʤʘʚʦʜ״ʦʠ ʛʫʥʦʛʫʥʝ, ʢʠ ʜʘʨ ʤʘʪʦʲ ʚʘ ʠʩʪʠʬʦʜʘʠ 

ʩʘʤʘʨʘʥʦʢʠʠ ʦʥ ״ʠʩʦʙ ʰʫʜʘʘʩʪ. ʄʫʩʪʘ״ʢʘʤʠʠ ʤʘʚʦʜ״ʦʠ ʛʠʜʨʦʬʦʙ , ʢʠ ʙʘ ʤʘʪʦʲ״ʦʠ ʧʘʭʪʘʛʠʥ 

ʜʦʭʠʣ ʢʘʨʜʘ ʰʫʜʘʘʥʜ, ״ʘʥʛʦʤʠ ʰʫʩʪʘʥ ʤʫʘʡʷʥ ʢʘʨʜʘ ʰʫʜʘʘʩʪ. 

ʀʬʣʦʩʰʘʚʠʠ ʤʘʪʦʲ״ʦ ʷʢ ʧʘʜʠʜʘʠ ʪʘʙʠ , ʚʘʣʝ ʜʘʨ ʘʡʥʠ ʟʘʤʦʥ ʥʦʤʘʪʣʫʙ ʘʩʪ. ʀʬʣʦʩʠ״ʦ 

ʤʝʪʘʚʦʥʘʥʜ ʰʘʢʣʠ ʩʘʭʪ, ʤʦʝʲ ʸ ʦʤʝʭʪʘ ʜʦʰʪʘ ʙʦʰʘʥʜ [1]. ʇʘʨʜʦʟʜʠ״  ʙʘʨʦʠ ʧʫʨʨʘ ʪʦʟʘ 

ʥʘʤʫʜʘʥʠ ʠʬʣʦʩʠ״ʦ ʘʟ ʤʘʪʦʲ ʙʘ ʚʦʩʠʪʘʠ ʤʘʚʦʜ״ʦʠ ʰʫ̫ ʥʜʘ ʭʝʣʝ ʤʫ״ʠʤ ʤʝʙʦʰʘʜ. ʀʥ ʥʘʤʫʜʠ 

ʧʘʨʜʦʟʜʠ״ ʪʘʚʩʠʬ״ʦʠ ʛʠʜʨʦʬʠʣʠʠ ʩʘʪ״ʠ ʙʦʣʦʠʠ ʤʘʪʦʲʨʦ ʭʫʙʪʘʨ ʥʘʤʫʜʘ, ʙʘ ʠʬʣʦʩ ʠʤʢʦʥ 

ʤʝʜʠ״ʘʜ ʙʘ ʜʘʨʘֹוʘʠ ʤʘ״ʜʫʜʠʷʪ ʜʦʭʠʣʠ ʤʘʪʦʲ ʰʘʚʘʜ ʚʘ ״ʘʥʛʦʤʠ ʰʫʩʪʘʥ ʬʘʲʦʣʥʦʢʠʠ ʭʫʜʨʦ 

ʥʠʰʦʥ ʜʦʜʘ, ʚʘץʪʝ ʢʠ ʛʫʨ  ʥʘʤʫʜʘ וʦʨʦ ʘʟ ʤʘʪʦʲ ʭʦʨʠֹ״ʦʠ ʤʘʭʩʫʩʠ ʬʫʥʢʩʠʦʥʘʣʠʠ ʦʥ ʠʬʣʦʩʠ״״

ʚʘ ʙʘ ʤʘʚʦʜʠ ʰʫʩʪʫʰ ʡ ʠʥʪʠץʦʣ ʤʝʜʠ״ʘʥʜ [2]. ʀʥ ʫʩʫʣʠ ʧʘʨʜʦʟʜʠ״, ʠʥʯʫʥʠʥ ʭʦʩʠʷʪ״ʦʠ 

ʤʘʪʦʲʨʦ ʙʝ״ʪʘʨ ʥʘʤʫʜʘ, ʙʘ ʤʦʥʘʥʜʠ ʤʫ״ʦʬʠʟʘʪʠ ʜʫʙʦʨʘ ʘʟ ֹוʦʡʛʠʨʰʘʚʠʠ ʠʬʣʦʩʠ״ʦ ״ʘʥʛʦʤʠ 

ʰʫʩʪʘʥ ʚʘ ץʦʙʠʣʠʷʪʠ ֹוʘʙʠʜʘʰʘʚ  ʸ ʠʥ ʢʠ ʭʦʩʠʷʪ״ʦʠ ʛʠʜʨʦʬʠʣ  ʜʘʨ ʦʙ ʚʘ ʤʦʝʲ  [3]. 

ɺʦʙʘʩʪʘ ʙʘ ʩʦʭʪʠ ʭʠʤʠʷʚ , ʥʘʚʲ״ʦʠ ʛʫʥʦʛʫʥʠ ʤʘʩʦʣʝ״ʠ ʧʘʨʜʦʟʜʠ״  ʜʘʨ ʘʩʦʩʠ 

ʧʦʣʠʤʝʨ״ʦ, ʢʠ ʜʦʨʦʠ ʛʫʨ  ʠʠ״ʦʠ ʢʘʨʙʦʢʩʠʣ ʸ ʛʠʜʨʦʢʩʠʣ ʤʝʙʦʰʘʥʜ, ʙʘʨʦʠ ʧʘʨʜʦʟʜʠ״״

ʛʠʜʨʦʬʦʙ  ʧʘʡʚʘʩʪʘʛʠ״ʦʠ ʛʫʥʦʛʫʥʠ ʭʠʤʠʷʚʠʠ ʬʪʦʨʨʦ, ʢʠ ʜʦʨʦʠ ץʠʩʤ״ʦʠ ʛʠʜʨʦʬʠʣ  

ʤʝʙʦʰʘʥʜ, ʙʘ ʤʠʩʣʠ ʧʦʣʠʦʢʩʠʵʪʠʣʝʥ, ʧʘʡʚʘʩʪʘʛʠ״ʦʠ ʛʠʙʨʠʜʠʠ ʬʪʦʨʜʦʨ ʚʘ סʘʡʨʘ ʠʩʪʠʬʦʜʘ 

ʤʝʙʘʨʘʥʜ. ʀʥ ʤʦʜʜʘ״ʦ ״ʘʤʯʫʥ ʘʛʝʥʪ״ʦ ʘʤʘʣ ʥʘʤʫʜʘ ʚʘ ʠʬʣʦʩʢʫʥʘʥʜʘ״ʦʨʦ ʘʟ ʤʘʪʦʲ ʭʦʨʠֹו 

ʤʝʢʫʥʘʥʜ. ʍʦʩʠʷʪ״ʦʠ ʠʩʪʠʬʦʜʘʰʘʚʠʠ ʤʘʪʦʲ, ʢʠ ʙʦ ʠʥ ʤʘʚʦʜ״ʦ ʢʦʨʢʘʨʜ ʰʫʜʘʘʥʜ ʙʘʨʦʠ ʥʝʩʪ 

ʥʘʤʫʜʘʥʠ ʠʬʣʦʩʠ״ʦ, ʤʫʤʢʠʥ ʘʩʪ ʙʦ ʨʦ״ʠ ʩʘʥֹוʠʰʠʠ ʪʦʟʘ ʥʘʤʫʜʘʥʠ ʤʘʚʦʜ״ʦʠ ʨʘʚסʘʥʠʥ ʘʨʟʸʙ  

ʰʘʚʘʥʜ  [4]. 

ʉʘʤʘʨʘʥʦʢʠʠ ״ʠʩʦʙʠ ʤʘʚʦʜ״ʦʠ ʥʘʩʩʦֹו  ʙʦ ץʦʙʠʣʠʷʪʠ ʛʠʜʨʦʬʦʙʠʠ ʦʥ״ʦ ʙʦ ʨʦ״ʠ 

ʬʦʪʦʤʝʪʨ , ʠʥʯʫʥʠʥ ʙʦ ʩʘʥֹוʠʰʠ ʥʘʤʫʥʘ״ʦ ʘʨʟʸʙ ʤʝʛʘʨʜʘʜ. ׳ʠʩʦʙ ʙʦ ʠʩʪʠʬʦʜʘ ʘʟ ʤʫʦʜʠʣʘʠ 

ʂʫʙʝʣʢʘ-ʄʫʥʢ [3] ʘʥֹוʦʤ ʜʦʜʘ ʤʝʰʘʚʘʜ, ʢʠ ʤʫʚʦʬʠץʠ ʦʥ ʪʘסʡʠʨʦʪʠ ʤʫʘʡʷʥʠ ʜʘʨʘֹוʘʠ 

ʠʬʣʦʩʰʘʚ  ʙʘ ʪʘסʡʠʨʸʙ ʤʫʚʦʬʠץʠ ʠʥʲʠʢʦʩʠ ʥʫʨ ʘʟ ʤʘʪʦʲ ʙʘ ʪʘʚʨʠ ʭʘʪʪ ʘʣʦץʘʤʘʥʜ ʘʩʪ: 

ὑὡ , 

ʛʜʝ Ὑ  ï  ʠʥʲʠʢʦʩʠ ʥʘʤʫʥʘ״ʦʠ ʠʬʣʦʩʥʘʰʫʜʘ, 

      Ὑ  ï  ʠʥʲʠʢʦʩʠ ʥʘʤʫʥʘ״ʦʠ ʠʬʣʦʩʰʫʜʘ, 

      ὡ   ï  ״ʘʤʘ ʠʬʣʦʩʠ״ʦʝ, ʢʠ ʜʘʨ ʤʘʪʦʲ ʤʘʚֹוʫʜ ʘʩʪ, ʂ  ï  ʢʦʥʩʪʘʥʪʘ. 
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ɼʘʨ ״ʠʩʦʙ ʪʘʥʦʩʫʙʠ ʠʥʜʝʢʩ״ʦʠ ʂʫʙʝʣʢʘ - ʄʫʥʢʦ, ʤʘʪʦʲ״ʦʠ ʢʦʨʢʘʨʜʰʫʜʘ ʚʘ 

ʢʦʨʢʘʨʜʥʘʰʫʜʘʨʦ ʠʩʪʠʬʦʜʘ ʤʝʙʘʨʘʥʜ ˗˙˕
Ͻ

Ͻ̒̎
. ɸʛʘʨ ʠʥ ʪʘʥʦʩʫʙ ʢʘʤʪʘʨ ʘʟ ʷʢ ʙʦʰʘʜ, ʧʘʩ 

ʤʘʪʦʲ ʙʘ ʦʣʫʜʘʰʘʚ  ʢʘʤʪʘʨ ʦʩʝʙʧʘʟʠʨ ʘʩʪ  [5].  

ɼʘʨ ʘʡʥʠ ʟʘʤʦʥ ʙʘ ʤʘʪʦʲʭʦ ʫʩʪʫʚʦʨʠʠ ʙʝʰʪʘʨ ʙʘʨ ʟʠʜʜʠ ʠʬʣʦʩʠ״ʦ ʙʘ ʤʘʪʦʲ״ʦʠ ʪʘʙʠ  

ʜʦʜʘ ʤʝʰʘʚʘʜ (ʤʘʩʘʣʘʥ, ʧʘʭʪʘ) ʙʦ ʨʦ״ʠ ʢʦʨʢʘʨʜʠ ʤʘ״ʣʫʣʠ 0,2%-ʠ ʢʠʩʣʦʪʘʠ ʧʝʨʬʪʦʨʜʝʢʘʥʦʠʜ 

ʜʘʨ ʛʝʢʩʘʥ (ʂʄʀ = 0,1). ׳ʘʥʛʦʤʠ ʘʥֹוʦʤ ʜʦʜʘʥʠ ʦʤʝʭʪʘʠ ʢʦʣʣʦʠʜʠʠ SiO2 ʚʘ Al2O3 ʥʘʪʠֹוʘ״ʦʠ 

ʭʫʙ (KMI = 0,25) ʙʘ ʜʘʩʪ ʦʚʘʨʜʘ ʰʫʜʘʥʜ. ʅʠʰʦʥ ʜʦʜʘ ʰʫʜʘʘʩʪ, ʢʠ ʧʘʡʚʘʩʪʘʛʠ״ʦʠ 

ʢʨʝʤʥʠʡʦʨʛʘʥʠʢ , ʢʠ ʜʘʨ ʩʘʥʦʘʪʠ ʙʦʬʘʥʜʘʛ  ʙʘʨʦʠ ʜʦʜʘʥʠ ʷʢ ץʘʪʦʨ ʭʦʩʠʷʪ״ʦʠ ʬʦʠʜʘʥʦʢ ʙʘ 

ʤʘʪʦʲ״ʦ (ʥʘʨʤʰʘʚ, ʤʫץʦʚʠʤʘʪ ʙʘ סʠֹוʠʤ) ʠʩʪʠʬʦʜʘ ʤʝʰʘʚʘʥʜ, ʠʥʯʫʥʠʥ ʙʘ ʦʥ״ʦ ʙʘʲʟʝ 

ʭʦʩʠʷʪ״ʦʠ ʛʠʜʨʦʬʦʙ ʥʠʟ (ʂʄʀ = 0,44) ʤʝʜʠ״ʘʥʜ. 

ʄʦ ʠʤʢʦʥʠʷʪʠ ʠʩʪʠʬʦʜʘʠ ʙʘʨʦʠ ʜʫʨ ʥʘʤʫʜʘʥʠ ʠʬʣʦʩ  ʚʘ ʛʠʜʨʦʬʦʙʠʠ ʤʘʪʦʲ״ʦʠ 

ʧʘʭʪʘʛʠʥ ʘʣʶʤʦʦʨʛʘʥʦʩʠʣʠʢʦʥʘʪʠ ʥʘʪʨʠʡʨʦ, ʢʠ ʙʦ ʨʦ״ʠ ʜʘʨ ʤʘ״ʣʫʣ״ʦʠ ʦʙʠʠ ʩʠʣʠʢʦʥʘʪ״ʦʠ 

ʦʨʛʘʥʠʢʠʠ ʥʘʪʨʠʡ ʛʫʜʦʭʪʘʥʠ ʤʝʪʘʣʣʠ ʘʣʶʤʠʥʠʡ ʙʘ ʜʘʩʪ ʦʚʘʨʜʘ ʰʫʜʘʘʥʜ ʦʤ ʭʪʝʤ.  

ʅʘʪʠֹוʘ״ʦʠ ʦʤ ʟʠʰʠ ʤʫץʦʚʠʤʘʪʠ ʘʣʶʤʠʥʦʤʝʪʠʣʩʠʣʠʢʦʥʘʪʠ ʥʘʪʨʠʡ ʙʘ ʰʫʩʪʘʥ ʜʘʨ 

 ʣʫʣʠ ʜʦʨʦʠ 4 ʛ/ʣ ʩʦʙʫʥ ʚʘ 1 ʛ/ʣ ʩʦʜʘ״ʦʠ ʢʦʨʢʘʨʜʰʫʜʘ ʙʦ ʤʘ״ʘʜʚʘʣ 1 ʦʚʘʨʜʘ ʰʫʜʘʘʥʜ. ʅʘʤʫʥʘוֹ

ʜʘʨ ʜʘʚʦʤʠ 30 ʜʘץʠץʘ ʜʘʨ ״ʘʨʦʨʘʪʠ 60Á ʰʫʩʪʘ ʰʫʜʘʥʜ ʚʘ ʫʩʪʫʚʦʨʠʠ ʧʘʩ ʘʟ ʰʫʩʪʘʥ ʤʫʘʡʷʥ ʢʘʨʜʘ 

ʰʫʜ. ׳ʘʤʠʥ ʪʘʚʨ, ʘʟ ֹוʠ״ʘʪʠ ʪʦʙʦʚʘʨ  ʙʘ ʰʫʩʪʘʥʠ ʪʘʢʨʦʨ ʙʦ ʢʠʩʣʦʪʘ״ʦʠ ʧʝʨʬʪʦʨʢʘʨʙʦʥ, ʢʠ 

ʜʫ-ʩʝ ʤʘʨʦʪʠʙʘ ʙʘ ʰʫʩʪʘʥ ʪʦʙ ʦʚʘʨʜʘ ʤʝʪʘʚʦʥʘʜ, ʘʟ ʧʘʨʜʦʟʜʠ״  ʙʦ ʩʠʣʠʢʦʥʘʪ״ʦʠ ʥʘʪʨʠʡ 

ʙʘʨʪʘʨ  ʥʘʜʦʨʘʜ. 

 

ʘʜʚʘʣʠ 1. - ʋʩʪʫʚʦʨתּ  ʙʘ ʭʦʩʠʷʪʠ ʛʠʜʨʦʬʦʙ  ʚʘ ʟʠʜʜʠʠʬʣʦʩʰʘʚ 

ʘʣʶʤʦʦʨʛʘʥʠʣʩʠʣʠʢʦʥʘʪʠ ʥʘʪʨʠʡ ʙʘ ʰʫʩʪʘʥ 
 

ʄʠץʜʦʨʠ ʰʫʩʪʘʥ ʄʘʪʦʠ ʧʘʭʪʘʛʠʥ 

ʄʘ״ʣʫʣʠ 3%-ʠ ʘʣʶʤʦʦʨʛʘʥʠʣʩʠʣʠʢʦʥʘʪʠ ʥʘʪʨʠʷ 

0 0,08 

1 0,35 

2 0,63 
 

ʏʠ ʪʘʚʨʝ, ʢʠ ʜʘʨ ֹוʘʜʚʘʣʠ 1 ʥʠʰʦʥ ʜʦʜʘ ʰʫʜʘʘʩʪ, ʙʘʨʦʠ ʧʘʨʜʦʟʜʠ״ʠʠ ʤʘʪʦʲ״ʦʠ ʧʘʭʪʘʛʠʥ ʙʦ 

ʩʠʣʠʢʦʥʘʪ״ʦʠ ʥʘʪʨʠʡ, ʢʠ ʥʠʩʙʘʪ ʙʘ ʜʠʛʘʨ ʤʘʚʦʜ״ʦ ʭʝʣʝ ʘʨʟʦʥʪʘʨ ʘʩʪ, ʪʘʚʩʠʷ ʢʘʨʜʘʥ ʤʫʤʢʠʥ ʘʩʪ. 
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ɺʣʘʜʠʤʠʨʮʝʚʘ ɽ.ʃ., ɹʳʢʦʚ ʌ.ɸ., ʐʠʙʘʥʦʚʘ ɸ.ʂ. 

ʌɻɹʆʋ ɺʆ ʀʚʘʥʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ  

ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʀʚʘʥʦʚʦ, ʈʦʩʩʠʷ 
 

ʐʝʨʩʪʷʥʦʝ ʚʦʣʦʢʥʦ ʣʶʜʠ ʥʘʯʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʥʴʰʝ, ʯʝʤ ʣʴʥʷʥʦʝ ʠʣʠ ʭʣʦʧʢʦʚʦʝ. 

ʇʦʣʝʟʥʳʝ ʩʚʦʡʩʪʚʘ ʰʝʨʩʪʠ ʩʣʦʞʥʦ ʧʝʨʝʦʮʝʥʠʪʴ: ʤʘʪʝʨʠʘʣʳ ʠʟ ʥʝʸ ʠʤʝʶʪ ʭʦʨʦʰʫʶ 

ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʴ ʠ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʥʝ ʵʣʝʢʪʨʠʟʫʶʪʩʷ, ʩʦʭʨʘʥʷʶʪ ʪʝʧʣʦ. 

ʉʧʨʦʩ ʥʘ ʰʝʨʩʪʷʥʳʝ ʤʘʪʝʨʠʘʣʳ ʨʘʩʪʸʪ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ: ʙʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʵʩʪʝʪʠʯʝʩʢʠʤ 

ʢʘʯʝʩʪʚʘʤ ʠ ʧʨʝʢʨʘʩʥʳʤ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʰʝʨʩʪʴ ʥʝʠʟʤʝʥʥʦ ʙʫʜʝʪ ʚ ʯʠʩʣʝ 

ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʤʘʪʝʨʠʘʣʦʚ. ɺ ʦʙʱʝʤʠʨʦʚʦʤ ʩʝʢʪʦʨʝ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʦʜʝʞʜʳ 35% ʧʦʪʨʝʙʣʷʝʤʦʡ ʰʝʨʩʪʠ (ʧʦʨʷʜʢʘ 290 ʪʳʩ. ʪʦʥʥ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʠʟʛʦʪʦʚʣʝʥʠʠ 

ʦʜʝʞʜʳ ʜʣʷ ʤʫʞʯʠʥ, 20%  (165 ʪʳʩ. ʪʦʥʥ) - ʞʝʥʩʢʦʡ ʦʜʝʞʜʳ, 45% (375 ʪʳʩ. ʪʦʥʥ) - ʚ ʚʳʧʫʩʢʝ 

ʪʨʠʢʦʪʘʞʘ  [1].  

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʢʨʦʤʝ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʚʦʣʦʢʥʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʪʦʥʢʦʡ ʧʨʷʞʠ ʠ ʤʦʜʥʳʭ ʪʢʘʥʝʡ, ʩʫʱʝʩʪʚʫʝʪ ʚʳʩʦʢʠʡ ʩʧʨʦʩ ʥʘ ʤʘʪʝʨʠʘʣʳ ʠʟ ʥʠʟʢʦʩʦʨʪʥʦʡ 

ʰʝʨʩʪʠ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʵʪʦ ʪʝʭʥʠʯʝʩʢʠʝ ʠʟʜʝʣʠʷ: ʫʪʝʧʣʠʪʝʣʠ, ʠʟʦʣʠʨʫʶʱʠʝ ʧʨʦʢʣʘʜʢʠ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʦʩʤʠʯʝʩʢʦʡ ʠ ʦʙʦʨʦʥʥʦʡ. 

ʊʘʢʞʝ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʤ ʨʳʥʢʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʙʦʣʴʰʫʶ 

ʧʦʧʫʣʷʨʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʶʪ ʠʟʜʝʣʠʷ, ʩʚʘʣʷʥʥʳʝ ʠʟ ʰʝʨʩʪʠ (ʦʙʫʚʴ, ʛʦʣʦʚʥʳʝ ʫʙʦʨʳ, ʧʘʣʴʪʦ, 

ʢʦʩʪʶʤʳ), ʘ ʪʘʢʞʝ ʦʙʫʚʴ ʩ ʰʝʨʩʪʷʥʦʡ ʧʦʜʢʣʘʜʢʦʡ, ʪ.ʝ. çɽʚʨʦ-ʟʠʤʘè. ʊʘʢʘʷ ʧʦʜʢʣʘʜʢʘ ʦʙʣʘʜʘʝʪ 

ʧʨʝʢʨʘʩʥʦʡ ʪʝʧʣʦʠʟʦʣʷʮʠʝʡ ʠ ʧʨʠ ʵʪʦʤ ʟʥʘʯʠʪʝʣʴʥʦ ʜʝʰʝʚʣʝ ʥʘʪʫʨʘʣʴʥʦʛʦ ʤʝʭʘ.  

ʇʨʠ ʵʪʦʤ ʥʘʨʷʜʫ ʩ ʥʝʦʩʧʦʨʠʤʳʤʠ ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʰʝʨʩʪʷʥʦʝ ʚʦʣʦʢʥʦ ʠʤʝʝʪ ʨʷʜ 

ʥʝʜʦʩʪʘʪʢʦʚ, ʢʦʪʦʨʳʝ ʷʨʯʝ ʧʨʦʷʚʣʷʶʪʩʷ ʠʤʝʥʥʦ ʥʘ ʥʠʟʢʦʩʦʨʪʥʳʭ ʤʘʪʝʨʠʘʣʘʭ: ʦʥʦ ʤʝʥʝʝ 

ʧʨʦʯʥʦ, ʯʝʤ ʦʩʪʘʣʴʥʳʝ ʥʘʪʫʨʘʣʴʥʳʝ ʚʦʣʦʢʥʘ, ʠʟʜʝʣʠʷ ʠʟ ʰʝʨʩʪʠ ʧʦʜʚʝʨʞʝʥʳ ʨʘʟʨʫʰʘʶʱʝʤʫ 

ʚʦʟʜʝʡʩʪʚʠʶ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʠʤ ʚʨʝʜʷʪ ʣʠʯʠʥʢʠ ʤʦʣʠ, ʰʝʨʩʪʷʥʘʷ ʪʢʘʥʴ ʧʦʨʪʠʪʩʷ ʦʪ 

ʜʦʣʛʦʛʦ ʧʨʝʙʳʚʘʥʠʷ ʥʘ ʩʚʝʪʫ.  

ʆʙʣʘʛʦʨʘʞʠʚʘʥʠʝ ʰʝʨʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʳʡ ʜʦʨʦʛʦʩʪʦʷʱʠʡ, 

ʤʥʦʛʦʩʪʘʜʠʡʥʳʡ ʧʨʦʮʝʩʩ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʛʝʥʪʦʚ, ʢʦʪʦʨʳʡ ʥʝ 

ʚʩʝʛʜʘ ʨʝʥʪʘʙʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʦʪʜʝʣʢʝ ʪʝʭʥʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ. ɸʣʴʪʝʨʥʘʪʠʚʦʡ ʝʤʫ 

ʤʦʞʝʪ ʩʪʘʪʴ ʦʙʨʘʙʦʪʢʘ ʰʝʨʩʪʠ ʚ ʜʠʩʧʝʨʩʠʠ ʧʨʠʨʦʜʥʳʭ ʘʣʶʤʦʩʠʣʠʢʘʪʦʚ. ʉʘʤʳʤʠ ʜʝʰʸʚʳʤʠ 

ʠ ʣʝʛʢʦʜʦʩʪʫʧʥʳʤʠ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʛʣʠʥʳ. ʆʥʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʧʨʠʨʦʜʝ ʠ ʦʙʳʯʥʦ 

ʟʘʣʝʛʘʶʪ ʥʘ ʥʝʙʦʣʴʰʦʡ ʛʣʫʙʠʥʝ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ. ɺʦʟʤʦʞʥʦʩʪʴ ʬʠʢʩʘʮʠʠ ʤʠʥʝʨʘʣʦʚ ʥʘ 

ʰʝʨʩʪʷʥʦʤ ʚʦʣʦʢʥʝ ʦʙʫʩʣʦʚʣʝʥʘ ʩʧʝʮʠʬʠʢʦʡ ʠʭ ʩʪʨʦʝʥʠʷ: ʥʘʣʠʯʠʝʤ ʥʘʨʫʞʥʦʛʦ ʯʝʰʫʡʯʘʪʦʛʦ 

ʩʣʦʷ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʟʘʭʚʘʪʠʪʴ ʠ ʫʜʝʨʞʘʪʴ ʤʝʣʢʦʜʠʩʧʝʨʩʥʳʝ ʯʘʩʪʠʮʳ ʘʣʶʤʦʩʠʣʠʢʘʪʦʚ  [2].   

ʉʧʦʩʦʙ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʥʘ ʢʘʬʝʜʨʝ ʍʊɺʄ ʀɻʍʊʋ [3, 4]. ʄʠʥʝʨʘʣʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʠʟʤʝʣʴʯʘʶʪʩʷ. ʆʙʨʘʙʦʪʢʘ ʧʨʦʚʦʜʠʪʩʷ ʧʨʠ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʘʭ: ʩʦʦʪʥʦʰʝʥʠʝ ʚʦʣʦʢʥʦ: 
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ʤʠʥʝʨʘʣ: ʚʦʜʘ = 1:1:100; ʪʝʤʧʝʨʘʪʫʨʘ - 22-25ʦʉ; ʚʨʝʤʷ - 30 ʤʠʥ. ʇʦʩʣʝ ʯʝʛʦ ʚʦʣʦʢʥʦ ʪʱʘʪʝʣʴʥʦ 

ʦʪʤʳʚʘʝʪʩʷ ʦʪ ʥʝʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʯʘʩʪʠʮ ʘʣʶʤʦʩʠʣʠʢʘʪʦʚ ʠ ʚʳʩʫʰʠʚʘʝʪʩʷ.  

ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʟʘʢʨʝʧʣʝʥʠʷ ʘʣʶʤʦʩʠʣʠʢʘʪʦʚ ʥʘ ʰʝʨʩʪʠ ʩʣʫʞʠʪ ʢʘʢ ʧʨʠʚʝʩ 

ʦʙʨʘʙʦʪʘʥʥʦʛʦ ʚʦʣʦʢʥʘ (ʦʪ 1 ʜʦ 6,8 ʚʝʩ.%), ʪʘʢ ʠ ʠʟʤʝʥʝʥʠʝ ʝʛʦ ʮʚʝʪʘ (ʪʘʙʣʠʮʘ 1). ʇʦʛʣʦʱʝʥʠʝ 

ʛʣʠʥ, ʩʦʜʝʨʞʘʱʠʭ ʚ ʩʚʦʸʤ ʩʦʩʪʘʚʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʤʝʩʝʡ ʠ ʠʤʝʶʱʠʭ ʪʸʤʥʳʡ ʮʚʝʪ, 

ʧʨʠʜʘʸʪ ʚʦʣʦʢʥʫ ʢʦʨʠʯʥʝʚʘʪʳʡ ʦʪʪʝʥʦʢ. ʕʪʦ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ 

ʩʧʦʩʦʙʦʤ ʥʘ ʧʨʠʙʦʨʝ çYS 3010è ʧʦ ʠʟʤʝʥʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪʨʘʞʝʥʠʷ R (%).  ʇʦʛʣʦʱʝʥʠʝ 

ʰʝʨʩʪʴʶ ʧʦʨʦʰʢʦʚ-ʤʠʥʝʨʘʣʦʚ, ʠʤʝʶʱʠʭ ʙʝʣʳʡ ʮʚʝʪ, ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝʤ ʙʝʣʠʟʥʳ 

ʚʦʣʦʢʥʘ ʩ 60 (ʠʩʭʦʜʥʳʡ ʦʙʨʘʟʝʮ) ʜʦ 73-75 %. 

 
 

ʊʘʙʣʠʮʘ 1. - ʉʚʦʡʩʪʚʘ ʦʙʨʘʙʦʪʘʥʥʦʛʦ ʛʣʠʥʘʤʠ ʰʝʨʩʪʷʥʦʛʦ ʚʦʣʦʢʥʘ 
 

ɻʣʠʥʳ 

ʆʙʨʘʙʦʪʢʘ ʚʦʣʦʢʥʘ ʜʠʩʧʝʨʩʠʝʡ ʛʣʠʥ 
ʉʪʝʧʝʥʴ 

ʧʦʚʨʝʞʜʝʥʠʷ 

ʢʝʨʦʪʠʥʘ 

(ʧʦʯʚʝʥʥʳʡ 

ʤʝʪʦʜ), % 

ʇʨʠʚʝʩ ʚʦʣʦʢʥʘ, % ʉʚʝʪʣʦʪʘ (R), % 

ʅʝʦʙʨʘʙʦʪʘʥʥʘʷ ʰʝʨʩʪʴ 0 60,0 82,7 

ɻ
ʣ
ʠ
ʥ
ʳ

 

ɺʝʩʝʣʦʚʩʢʘʷ 3,1 63,0 14,7 

ʏʘʩʦʚ-ʗʨʩʢʘʷ 2,1 64,1 16,3 

ɺʦʣʢʫʰʠʥʩʢʘʷ 2,6 58,5 24,8 

ʄʘʣʦʩʪʫʧʢʠʥʩʢʘʷ 4,8 57,3 61,0 

ʃʝʞʥʝʚʩʢʘʷ 4,0 46,2 34,3 

ʅʠʢʠʬʦʨʦʚʩʢʘʷ 1,0 40,7 34,4 

ʂʦʥʦʭʦʚʩʢʘʷ 6,8 52,9 36,3 

         ɹʝʥʪʦʥʠʪ 5,3 56,9 10,2 

         ʂʘʦʣʠʥ   8,2 

 

ʇʨʠʩʫʪʩʪʚʠʝ ʘʣʶʤʦʩʠʣʠʢʘʪʦʚ ʥʘ ʚʦʣʦʢʥʝ ʵʬʬʝʢʪʠʚʥʦ ʧʨʝʜʦʭʨʘʥʷʝʪ ʝʛʦ ʦʪ ʨʘʟʨʫʰʝʥʠʷ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʦʚʳʰʘʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʰʝʨʩʪʠ ʢ ʛʥʠʝʥʠʶ, ʯʪʦ 

ʜʦʢʘʟʳʚʘʶʪ ʨʝʟʫʣʴʪʘʪʳ çʧʦʯʚʝʥʥʦʛʦè ʪʝʩʪʘ, ʢʦʛʜʘ ʚʦʣʦʢʥʦ ʚʳʜʝʨʞʠʚʘʣʦʩʴ ʚʦ ʚʣʘʞʥʦʡ ʟʝʤʣʝ 

ʚ ʪʝʯʝʥʠʝ 30 ʩʫʪʦʢ [3]. ʉʪʝʧʝʥʴ ʧʦʚʨʝʞʜʝʥʠʷ ʰʝʨʩʪʠ ʛʥʠʣʦʩʪʥʳʤʠ ʙʘʢʪʝʨʠʷʤʠ, ʦʮʝʥʠʚʘʝʤʘʷ ʧʦ 

ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʝʸ ʚ ʱʝʣʦʯʥʦʤ ʨʘʩʪʚʦʨʝ, ʩʥʠʞʘʝʪʩʷ ʥʘ 50-60 % (ʪʘʙʣʠʮʘ 1).   

ʇʦʤʠʤʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʰʝʨʩʪʷʥʦʛʦ ʚʦʣʦʢʥʘ ʢ ʛʥʠʣʦʩʪʥʳʤ ʙʘʢʪʝʨʠʷʤ, ʙʳʣ ʧʨʦʚʝʜʸʥ 

ʩʪʘʥʜʘʨʪʥʳʡ ʪʝʩʪ ʧʦ ʦʮʝʥʢʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʙʘʢʪʝʨʠʡ E.coli (ʢʠʰʝʯʥʘʷ ʧʘʣʦʯʢʘ) ʠ 

Staphylococcus aureus (ʟʦʣʦʪʠʩʪʳʡ ʩʪʘʬʠʣʦʢʦʢʢ) ʢ ʧʨʠʩʫʪʩʪʚʠʶ ʛʣʠʥ ʥʘ ʰʝʨʩʪʷʥʦʤ ʤʘʪʝʨʠʘʣʝ, 

ʢʦʪʦʨʳʡ  ʧʦʢʘʟʘʣ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʤʠʢʨʦʬʣʦʨʳ ʥʘ ʦʙʨʘʙʦʪʘʥʥʦʝ ʚʦʣʦʢʥʦ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʤʝʶʪ ʚʘʞʥʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟʜʝʣʠʡ ʠʟ ʥʘʪʫʨʘʣʴʥʦʡ ʰʝʨʩʪʠ, ʢʦʪʦʨʳʝ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʚ 

ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ʠ ʢʦʥʪʘʢʪʘ ʩ ʟʝʤʣʸʡ. 

ɼʨʫʛʠʤ ʥʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʬʘʢʪʦʤ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʫ ʰʝʨʩʪʷʥʦʛʦ ʚʦʣʦʢʥʘ,  

ʦʙʨʘʙʦʪʘʥʥʦʛʦ ʘʣʶʤʦʩʠʣʠʢʘʪʘʤʠ, ʩʪʦʡʢʦʩʪʠ ʢ ʩʦʣʥʝʯʥʦʡ ʠʥʩʦʣʷʮʠʠ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʩʥʦʚʥʦʝ ʨʘʟʨʫʰʘʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʚʦʣʦʢʥʦ ʦʢʘʟʳʚʘʝʪ ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʝ 

ʠʟʣʫʯʝʥʠʝ - ʋʌ (180-250 ʥʤ) ʠ  ʦʙʣʘʩʪʴ ʥʘ ʛʨʘʥʠʮʝ ʚʠʜʠʤʦʡ ʦʙʣʘʩʪʠ ʩʧʝʢʪʨʘ (300-350 ʥʤ). 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʦʙʨʘʙʦʪʘʥʥʦʝ ʘʣʶʤʦʩʠʣʠʢʘʪʘʤʠ ʚʦʣʦʢʥʦ ʦʙʣʫʯʘʣʠ ʧʦ 2-ʤ ʨʝʞʠʤʘʤ: ʚ 
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ʞʩyʪʢʠʭ ʫʩʣʦʚʠʷʭ - ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʠʙʦʨʘ ʆʋʌɹ-04 (180-275 ʥʤ ʚ ʪʝʯʝʥʠʝ 4 ʠ 8 ʯʘʩʦʚ); ʚ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʷʛʢʠʭ ʫʩʣʦʚʠʷʭ - 313 ʥʤ ʚ ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ (ʣʘʤʧʘ UVB-313). ʇʦʩʣʝ ʦʙʣʫʯʝʥʠʷ 

ʥʘ ʜʠʥʘʤʦʤʝʪʨʝ ʪʠʧʘ ɼʐ-3ʄ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 20269-93 ʫ ʚʦʣʦʢʦʥ ʦʧʨʝʜʝʣʷʣʠ 

ʨʘʟʨʳʚʥʫʶ ʥʘʛʨʫʟʢʫ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2. - ʇʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʰʝʨʩʪʷʥʦʛʦ ʚʦʣʦʢʥʘ 
 

ʆʙʨʘʟʮʳ 

ʈʘʟʨʳʚʥʘʷ ʥʘʛʨʫʟʢʘ ʧʦʩʣʝ ʦʙʣʫʯʝʥʠʷ*, ʩʅ 

ʣʘʤʧʦʡ UVB-313, 

24 ʯʘʩʘ 

ʥʘ ʧʨʠʙʦʨʝ ʆʋʌɹ-04 

4 ʯʘʩʘ 8 ʯʘʩʦʚ 

ʅʝʦʙʨʘʙʦʪʘʥʥʘʷ ʰʝʨʩʪʴ 76,0 82,9 65,7 

ɻ
ʣ
ʠ
ʥ
ʳ

 

ɺʝʩʝʣʦʚʩʢʘʷ 85,5 81,3 75,3 

ʏʘʩʦʚ-ʗʨʩʢʘʷ 78,9 88,3 87,4 

ɺʦʣʢʫʰʠʥʩʢʘʷ 64,6 82,9 75,9 

ʄʘʣʦʩʪʫʧʢʠʥʩʢʘʷ 66,4 90,5 77,1 

ʅʠʢʠʬʦʨʦʚʩʢʘʷ 83,9 82,3 80,9 

ʂʦʥʦʭʦʚʩʢʘʷ 74,0 89,5 80,4 

            ɹʝʥʪʦʥʠʪ 76,0 79,8 77,2 
 

   *  ʈʘʟʨʳʚʥʘʷ ʥʘʛʨʫʟʢʘ ʠʩʭʦʜʥʦʛʦ ʚʦʣʦʢʥʘ - 102,4 ʩʅ. 
 

ɸʥʘʣʠʟʠʨʫʷ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ ʨʝʟʫʣʴʪʘʪʳ, ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ 

ʦʙʣʫʯʝʥʠʠ ʚ ʱʘʜʷʱʠʭ ʫʩʣʦʚʠʷʭ ʚʦʣʦʢʥʦ ʧʦʚʨʝʞʜʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʧʨʠ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʤ ʞʸʩʪʢʦʤ  ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤ ʦʙʣʫʯʝʥʠʠ. 

ʇʨʠ ʵʪʦʤ ʧʨʠʩʫʪʩʪʚʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʣʦʢʦʥ ʤʠʢʨʦʯʘʩʪʠʮ ʛʣʠʥ ʟʘʤʝʪʥʦ ʧʦʚʳʰʘʝʪ 

ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ ʰʝʨʩʪʠ ʩʦʣʥʝʯʥʦʡ ʠʥʩʦʣʷʮʠʠ. ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʠʩʭʦʜʥʳʤ ʠ ʦʙʨʘʙʦʪʘʥʥʳʤʠ 

ʦʙʨʘʟʮʘʤʠ ʪʝʤ ʙʦʣʴʰʝ, ʯʝʤ ʜʦʣʴʰʝ ʦʙʨʘʙʦʪʢʘ ʠ ʞʸʩʪʯʝ ʝʸ ʫʩʣʦʚʠʷ. ʃʫʯʰʠʤʠ ʧʨʦʪʝʢʪʦʨʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʦʙʣʘʜʘʶʪ ʛʣʠʥʳ ʅʠʢʠʬʦʨʦʚʩʢʘʷ, ʏʘʩʦʚ-ʗʨʩʢʘʷ ʠ ɺʝʩʝʣʦʚʩʢʘʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʙʨʘʙʦʪʢʘ ʰʝʨʩʪʷʥʦʛʦ ʚʦʣʦʢʥʘ ʜʠʩʧʝʨʩʠʷʤʠ 

ʘʣʶʤʦʩʠʣʠʢʘʪʦʚ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʝʛʦ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʚʥʝʰʥʠʤ 

ʬʘʢʪʦʨʘʤ, ʜʦʢʘʟʘʥʳ ʧʨʦʪʝʢʪʦʨʥʳʝ ʩʚʦʡʩʪʚʘ ʥʝʨʘʩʪʚʦʨʠʤʳʭ ʘʣʶʤʦʩʠʣʠʢʘʪʦʚ ʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʫʩʧʝʰʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʠʭ ʜʣʷ ʧʨʠʜʘʥʠʷ ʰʝʨʩʪʠ ʪʨʝʙʫʝʤʳʭ ʩʚʦʡʩʪʚ. 
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ʄɸʊɽʈʀɸʃɸʍ ʀɿ ʉɽʈʆɻʆ ʃʔʅɸ 
 

ɺʣʘʜʠʤʠʨʮʝʚʘ ɽ.ʃ., ʉʦʣʦʚʴʸʚʘ ɸ.ɸ., ʂʫʣʘʢʦʚʘ ɺ.ɸ. 

ʌɻɹʆʋ ɺʆ ʀʚʘʥʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ  

ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʀʚʘʥʦʚʦ, ʈʦʩʩʠ ̫
 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʤʠʨʝ ʨʘʩʪʸʪ ʠʥʪʝʨʝʩ ʢ ʣʴʥʷʥʳʤ ʪʝʢʩʪʠʣʴʥʳʤ ʤʘʪʝʨʠʘʣʘʤ, ʫ 

ʢʦʪʦʨʳʭ ʥʘʨʷʜʫ ʩ ʭʦʨʦʰʠʤʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʩʦʭʨʘʥʝʥʘ ʝʩʪʝʩʪʚʝʥʥʘʷ ʦʢʨʘʩʢʘ ʠ 

ʬʘʢʪʫʨʘ ʣʴʥʷʥʦʛʦ ʚʦʣʦʢʥʘ. ʇʦʩʢʦʣʴʢʫ ʩʫʨʦʚʳʡ ʣʸʥ ʠʟʥʘʯʘʣʴʥʦ ʠʤʝʝʪ ʦʨʠʛʠʥʘʣʴʥʫʶ ʦʢʨʘʩʢʫ, 

ʪʦ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʢʦʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʣʴʥʷʥʳʭ ʪʢʘʥʝʡ, ʧʦʣʫʯʝʥʠʷ ʥʘ ʥʠʭ 

ʠʥʪʝʨʝʩʥʳʭ ʨʠʩʫʥʢʦʚ, ʤʘʪʝʨʠʘʣ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʪʙʝʣʠʚʘʪʴ ʠʣʠ ʦʢʨʘʰʠʚʘʪʴ, ʣʠʰʘʷ ʪʝʤ 

ʩʘʤʳʤ ʧʨʠʨʦʜʥʦʡ ʵʢʦʣʦʛʠʯʥʦʩʪʠ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ.  

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʩʢʘʟʘʥʥʳʤ, ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʶʪ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʥʘ 

ʢʘʬʝʜʨʝ ʍʊɺʄ ʀɻʍʊʋ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʝʢʦʨʠʨʦʚʘʥʠʷ ʣʴʥʦʩʦʜʝʨʞʘʱʠʭ ʪʝʢʩʪʠʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʩ ʠʥʪʝʥʩʠʚʥʦʡ ʧʨʠʨʦʜʥʦʡ ʦʢʨʘʩʢʦʡ, ʘ ʠʤʝʥʥʦ, ʪʝʭʥʦʣʦʛʠʠ ʫʟʦʨʥʦʛʦ ʙʝʣʝʥʠʷ ʠ 

ʮʚʝʪʥʦʡ ʚʳʪʨʘʚʥʦʡ ʧʝʯʘʪʠ  [1-3].  

ʆʩʥʦʚʥʳʤ ʧʨʠʥʮʠʧʦʤ,  ʧʦʣʦʞʝʥʥʳʤ ʚ ʦʩʥʦʚʫ ʙʝʣʦʡ ʚʳʪʨʘʚʥʦʡ ʧʝʯʘʪʠ (ʠʣʠ ʣʦʢʘʣʴʥʦʛʦ 

ʙʝʣʝʥʠʷ), ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʝʩʮʚʝʯʠʚʘʥʠʷ ʦʢʨʘʰʝʥʥʳʭ ʩʧʫʪʥʠʢʦʚ ʮʝʣʣʶʣʦʟʳ ʣʴʥʘ, ʠ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʣʠʛʥʠʥʘ,  ʟʘʛʫʱʝʥʥʳʤʠ ʦʪʙʝʣʠʚʘʶʱʠʤʠ ʩʦʩʪʘʚʘʤʠ ʥʘ ʦʩʥʦʚʝ ʦʢʠʩʣʠʪʝʣʝʡ 

(ʨʠʩʫʥʦʢ 1).  
 

 

 
 

 

ʈʠʩʫʥʦʢ 1. - ʋʟʦʨʳ ʥʘ ʩʝʨʦʤ ʣʴʥʝ, ʚʳʧʦʣʥʝʥʥʳʝ  

ʩʧʦʩʦʙʦʤ ʚʳʪʨʘʚʥʦʡ ʧʝʯʘʪʠ 
 

ʉʧʝʮʠʬʠʢʘ ʩʪʨʦʝʥʠʷ ʣʴʥʷʥʦʛʦ ʚʦʣʦʢʥʘ, ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʝʮʝʣʣʶʣʦʟʥʳʭ 

ʧʨʠʤʝʩʝʡ, ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʣʠʛʥʠʥʘ ʠ ʧʨʠʨʦʜʥʳʭ ʢʨʘʩʠʪʝʣʝʡ ʚ ʝʛʦ ʩʦʩʪʘʚʝ,  ʷʚʣʷʝʪʩʷ ʪʝʤ 

ʧʨʠʨʦʜʥʳʤ ñʧʦʜʘʨʢʦʤò, ʢʦʪʦʨʳʡ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʢʣʶʯʠʪʴ ʦʧʝʨʘʮʠʶ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 
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ʢʨʘʰʝʥʠʷ ʪʝʢʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʩʪʝʩʪʚʝʥʥʳʡ ʬʦʥ ʪʢʘʥʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʘ 

ʥʸʤ ʨʠʩʫʥʢʦʚ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠʨʦʜʥʳʝ ʣʠʛʥʠʥʳ ʷʚʣʷʶʪʩʷ ʩʝʪʯʘʪʳʤʠ ʧʦʣʠʤʝʨʘʤʠ  ʥʝʨʝʛʫʣʷʨʥʦʛʦ 

ʩʪʨʦʝʥʠʷ, ʤʘʢʨʦʤʦʣʝʢʫʣʳ ʢʦʪʦʨʳʭ  ʧʦʩʪʨʦʝʥʳ  ʠʟ ʬʝʥʠʣʧʨʦʧʘʥʦʚʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʝʜʠʥʠʮ ʉ6-

ʉ8 ʪʨʸʭ ʪʠʧʦʚ: ʛʚʘʷʮʠʣʧʨʦʧʘʥʦʚʦʡ (I), ʩʠʨʠʥʛʠʣʧʨʦʧʘʥʦʚʦʡ (II) ʠ n-ʦʢʩʠʬʝʥʠʣʧʨʦʧʘʥʦʚʦʡ (III) 

[4] ʩ ʤʥʦʛʦʦʙʨʘʟʥʳʤʠ ʩʚʷʟʷʤʠ ʤʝʞʜʫ ʥʠʤʠ. ɹʣʘʛʦʜʘʨʷ ʩʣʦʞʥʦʡ, ʪʨʸʭʤʝʨʥʦʡ ʩʪʨʫʢʪʫʨʝ, ʘ 

ʪʘʢʞʝ ʥʘʣʠʯʠʶ ʦ-ʭʠʥʦʠʜʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʣʴʥʷʥʦʝ ʚʦʣʦʢʥʦ ʦʪ ʧʨʠʨʦʜʳ ʠʤʝʝʪ ʩʚʦʝʦʙʨʘʟʥʳʡ 

ʮʚʝʪ, ʦʪʪʝʥʦʢ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ ʦʪ ʮʝʣʦʛʦ ʨʷʜʘ ʬʘʢʪʦʨʦʚ: ʤʝʩʪʘ ʠ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ 

ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʣʴʥʘ, ʩʧʦʩʦʙʘ ʫʙʦʨʢʠ ʠ ʧʝʨʚʠʯʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ ʪ.ʧ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʪʝʭʥʦʣʦʛʠʠ ʦʩʪʨʦ ʩʪʦʷʣ ʚʦʧʨʦʩ ʚʳʙʦʨʘ ʙʝʣʷʱʝʛʦ ʘʛʝʥʪʘ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʪʘʙʠʣʴʥʦʩʪʴ ʩʦʩʪʘʚʦʚ ʥʘ ʩʪʘʜʠʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ, ʧʝʯʘʪʠ ʠ ʩʫʰʢʠ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʜʝʡʩʪʚʠʷ ʚ ʫʩʣʦʚʠʷʭ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ (3-10 ʤʠʥ) 

ʟʘʧʘʨʠʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʪʨʝʙʦʚʘʣʦʩʴ ʧʦʣʫʯʠʪʴ ʥʦʚʳʡ ʢʦʣʦʨʠʩʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʚ ʤʝʩʪʘʭ 

ʥʘʥʝʩʝʥʠʷ ʧʝʯʘʪʥʦʛʦ ʩʦʩʪʘʚʘ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʦʪʪʝʥʢʘ ʬʦʥʘ ʥʝʦʪʙʝʣʝʥʥʦʛʦ ʣʴʥʘ. 

ʀʟ ʚʩʝʭ ʦʧʨʦʙʦʚʘʥʥʳʭ ʥʘ ʩʪʘʜʠʠ ʧʦʠʩʢʘ ʦʢʠʩʣʠʪʝʣʝʡ ʪʦʣʴʢʦ ʧʝʨʦʢʩʠʜ ʚʦʜʦʨʦʜʘ (I) ʠ 

ʙʝʥʟʦʣʩʫʣʴʬʦʭʣʦʨʘʤʠʜ ʥʘʪʨʠʷ (II) ʫʜʦʚʣʝʪʚʦʨʷʣʠ ʪʨʝʙʦʚʘʥʠʷʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʝʯʘʪʠ, ʧʨʠʯʸʤ 

ʧʝʨʝʢʠʩʥʳʝ ʩʦʩʪʘʚʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʙʝʣʠʟʥʫ ʠ ʪʦʥʦʚʦʡ ʢʦʥʪʨʘʩʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʭʣʦʨʩʦʜʝʨʞʘʱʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ. ʇʨʠ ʵʪʦʤ ʨʝʟʫʣʴʪʘʪ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʠʩʭʦʜʥʦʡ 

ʩʚʝʪʣʦʪʦʡ ʠ ʬʘʢʪʫʨʦʡ ʤʘʪʝʨʠʘʣʘ, ʪʘʢ ʠ ʢʦʤʧʦʟʠʮʠʷʤʠ ʧʝʯʘʪʥʳʭ ʩʦʩʪʘʚʦʚ (ʪʘʙʣʠʮʘ 1)  [1]. 

 

ʊʘʙʣʠʮʘ 1. - ɺʣʠʷʥʠʝ ʪʠʧʘ ʙʝʣʷʱʝʛʦ ʘʛʝʥʪʘ ʥʘ ʤʘʢʩʠʤʘʣʴʥʫʶ ʙʝʣʠʟʥʫ 

ʠ ʪʦʥʦʚʦʡ ʢʦʥʪʨʘʩʪ ʨʠʩʫʥʢʘ ʠ ʬʦʥʘ ʪʢʘʥʠ 
 

ʊʢʘʥʴ, ʘʨʪʠʢʫʣ 052240 07114 411 07102 10252 

ɺʦʣʦʢʥʠʩʪʳʡ ʩʦʩʪʘʚ ʍʣ.: ʜʞʫʪ: 

ʇʕʊʌ 

50:20:30 

ʃʝʥ ʃʝʥ ʃʝʥ ʃʝʥ:ʇɸ 92:8 

ʇʦʚ. ʧʣʦʪʥ., ʛ/ʤ2  

ʆʙʲʤy. ʧʣʦʪʥ.,  ʛ/ʩʤ3 
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ʊʦʣʱʠʥʘ, ʤʤ 0,42 0,38 0,29 0,39 0,59 

ʀʩʭʦʜʥʘʷ ʩʚʝʪʣʦʪʘ ʬʦʥʘ, % 44,1 35,5 30,7 30,1 24,7 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʙʝʣʠʟʥʘ (%) 

ʚ ʢʦʥʪʫʨʝ ʨʠʩʫʥʢʘ ʧʨʠ 

ʧʝʯʘʪʠ ʩʦʩʪʘʚʘʤʠ ʩ 

ʦʪʙʝʣʠʚʘʪʝʣʷʤʠ: 
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ʦʪʙʝʣʠʚʘʪʝʣʷʤʠ: 

I 

II  

1,86 

1,47 

2,06 

1,69 

2,44 

2,15 

2,33 

2,0 

2,75 

2,23 

 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʠ, ʫʯʠʪʳʚʘʷ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʦʢʠʩʣʠʪʝʣʝʡ, ʦʩʥʦʚʥʦʡ ʦʧʘʩʥʦʩʪʴʶ ʤʦʛʣʘ ʩʪʘʪʴ ʜʝʩʪʨʫʢʮʠʷ ʚʦʣʦʢʥʘ. ʆʜʥʘʢʦ ʧʦʪʝʨʠ 

ʧʨʦʯʥʦʩʪʥʳʭ ʩʚʦʡʩʪʚ ʠ ʩʪʝʧʝʥʴ ʧʦʚʨʝʞʜʝʥʠʷ ʮʝʣʣʶʣʦʟʳ ʦʢʘʟʘʣʠʩʴ ʟʘʤʝʪʥʦ ʤʝʥʴʰʝ 

ʦʞʠʜʘʝʤʳʭ ʟʥʘʯʝʥʠʡ ʠ ʥʝ ʧʨʝʚʳʰʘʶʪ  0,5%. ʇʨʠʯʠʥʦʡ ʪʘʢʦʛʦ ñʜʝʣʠʢʘʪʥʦʛʦò ʜʝʡʩʪʚʠʷ  

ʚʳʪʨʘʚʥʳʭ ʩʦʩʪʘʚʦʚ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʦʚʨʝʞʜʘʶʱʠʭ ʣʴʥʷʥʦʝ ʚʦʣʦʢʥʦ, ʷʚʣʷʝʪʩʷ  
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ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʩʪʴ ʚʣʘʞʥʦ-ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ. ʀʤʝʥʥʦ ʧʨʠ ʟʘʧʘʨʠʚʘʥʠʠ, ʢʦʛʜʘ 

ʘʢʪʠʚʠʨʫʶʪʩʷ ʦʢʠʩʣʠʪʝʣʠ, ʦʪʙʝʣʠʚʘʶʱʠʝ ʪʢʘʥʴ, ʠ ʧʨʦʠʩʭʦʜʠʪ ʜʝʩʪʨʫʢʮʠʷ ʮʝʣʣʶʣʦʟʥʦʛʦ 

ʚʦʣʦʢʥʘ. ʂʨʘʪʢʦʚʨʝʤʝʥʥʦʩʪʴ ʧʘʨʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʞʝ ʧʨʠ ʩʚʝʨʭʚʳʩʦʢʦʤ ʩʦʜʝʨʞʘʥʠʠ 

ʦʪʙʝʣʠʚʘʪʝʣʷ ʷʚʣʷʝʪʩʷ ʟʘʣʦʛʦʤ ʩʦʭʨʘʥʥʦʩʪʠ ʚʦʣʦʢʥʘ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʥʝʣʴʟʷ ʠʩʢʣʶʯʠʪʴ ʠ 

ʟʘʱʠʪʥʫʶ ʬʫʥʢʮʠʶ ʧʝʯʘʪʥʦʛʦ ʩʦʩʪʘʚʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʟʘʛʫʩʪʠʪʝʣʴ, ʠ ʩʧʦʩʦʙʥʦʛʦ ʥʘ ʩʝʙʷ 

ʚʦʩʧʨʠʥʠʤʘʪʴ ʜʝʩʪʨʫʢʪʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʦʢʠʩʣʠʪʝʣʷ. 

ʉ ʮʝʣʴʶ ʨʘʩʰʠʨʝʥʠʷ ʢʦʣʦʨʠʩʪʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʪʝʭʥʦʣʦʛʠʠ ʚʳʪʨʘʚʥʦʡ ʧʝʯʘʪʠ 

ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩʧʦʩʦʙʳ ʮʚʝʪʥʦʡ ʚʳʪʨʘʚʢʠ ʧʦ ʩʫʨʦʚʦʤʫ ʣʴʥʫ. ʆʩʥʦʚʥʳʤ ʦʪʣʠʯʠʝʤ ʮʚʝʪʥʦʡ 

ʚʳʪʨʘʚʥʦʡ ʧʝʯʘʪʠ ʦʪ ʣʦʢʘʣʴʥʦʛʦ ʙʝʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʨʘʟʨʫʰʝʥʠʝʤ 

ʦʢʨʘʰʝʥʥʳʭ ʧʨʠʤʝʩʝʡ ʣʴʥʷʥʦʡ ʮʝʣʣʶʣʦʟʳ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʦʢʠʩʣʠʪʝʣʷ ʥʘ ʚʦʣʦʢʥʝ ʜʦʣʞʥʘ 

ʧʨʦʠʩʭʦʜʠʪʴ ʬʠʢʩʘʮʠʷ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʢʨʘʩʠʪʝʣʷ ʠʟ ʧʝʯʘʪʥʦʛʦ ʩʦʩʪʘʚʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʨʦʮʝʩʩʘ ʢʦʣʦʨʠʨʦʚʘʥʠʷ ʟʘʚʠʩʠʪ ʢʘʢ ʦʪ ʩʪʝʧʝʥʠ ʬʠʢʩʘʮʠʠ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ 

ʢʨʘʩʠʪʝʣʷ, ʪʘʢ ʠ ʦʪ ʧʦʣʥʦʪʳ ʦʙʝʩʮʚʝʯʠʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʢʨʘʩʷʱʠʭ ʚʝʱʝʩʪʚ. ʆʪʩʫʪʩʪʚʠʝ 

ʘʥʪʘʛʦʥʠʟʤʘ ʤʝʞʜʫ ʵʪʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʷʚʣʷʝʪʩʷ ʛʘʨʘʥʪʠʝʡ ʫʩʧʝʭʘ ʮʚʝʪʥʦʡ ʚʳʪʨʘʚʥʦʡ ʧʝʯʘʪʠ.  

ʊʝʦʨʝʪʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʮʚʝʪʥʦʡ ʚʳʪʨʘʚʢʠ ʧʦʩʣʫʞʠʣʠ ʠʟʚʝʩʪʥʳʝ ʩʦʚʤʝʱʸʥʥʳʝ 

ʩʧʦʩʦʙʳ ʙʝʣʝʥʠʷ ʠ ʢʨʘʰʝʥʠʷ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʳʭ ʪʢʘʥʝʡ [5]. ɺʤʝʩʪʝ ʩ ʪʝʤ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʦʪʣʠʯʠʷ ʦʙʲʝʢʪʦʚ ʢʦʣʦʨʠʨʦʚʘʥʠʷ, ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʳʭ ʠ ʚʨʝʤʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ 

ʧʦʪʨʝʙʦʚʘʣʠ ʧʦʠʩʢʘ ʢʣʘʩʩʦʚ ʢʨʘʩʠʪʝʣʝʡ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʫʩʣʦʚʠʡ ʠʭ ʩʦʚʤʝʱʝʥʠʷ ʩ 

ʦʪʙʝʣʠʚʘʶʱʠʤ  ʧʝʯʘʪʥʳʤ  ʩʦʩʪʘʚʦʤ.  

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʠ ʮʚʝʪʥʦʡ ʚʳʪʨʘʚʥʦʡ ʧʝʯʘʪʠ ʧʨʦʠʩʭʦʜʠʪ ʩʦʚʤʝʱʝʥʠʝ ʚ 

ʦʜʥʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʜʚʫʭ ʨʘʟʣʠʯʥʳʭ ʧʦ ʩʚʦʝʤʫ ʥʘʟʥʘʯʝʥʠʶ ʦʧʝʨʘʮʠʡ 

ʪʝʢʩʪʠʣʴʥʦʛʦ ʦʪʜʝʣʦʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʠʤʝʥʥʦ - ʙʝʣʝʥʠʷ ʠ ʢʦʣʦʨʠʨʦʚʘʥʠʷ [2, 3, 6]. ɺ 

ʢʘʯʝʩʪʚʝ ʢʨʘʩʠʪʝʣʝʡ ʧʨʠ ʵʪʦʤ ʩ ʧʝʨʦʢʩʠʜʦʤ ʚʦʜʦʨʦʜʘ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʷʤʳʝ (ʢʨʦʤʝ  

ʤʝʪʘʣʣʩʦʜʝʨʞʘʱʠʭ) ʠ ʘʢʪʠʚʥʳʝ (ʢʨʦʤʝ ʜʠʭʣʦʨʪʨʠʘʟʠʥʦʚʳʭ) ʢʨʘʩʠʪʝʣʠ, ʘ ʩ ʭʣʦʨʘʤʠʥʦʤ ɹ - 

ʢʫʙʦʟʦʣʠ. ɺʘʨʴʠʨʦʚʘʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʨʘʩʠʪʝʣʷ ʚ ʧʝʯʘʪʥʦʤ ʩʦʩʪʘʚʝ (0,5 - 10 ʛ/ʢʛ) ʤʦʞʥʦ 

ʠʟʤʝʥʷʪʴ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ʪʦʥ ʨʠʩʫʥʢʘ, ʥʦ ʣʫʯʰʠʡ ʢʦʣʦʨʠʩʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʜʦʩʪʠʛʘʝʪʩʷ 

ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʩʚʝʪʣʳʭ  ʧʘʩʪʝʣʴʥʳʭ ʪʦʥʦʚ,  ʚʳʛʦʜʥʦ ʢʦʥʪʨʘʩʪʠʨʫʶʱʠʭ ʩ ʩʝʨʳʤ ʬʦʥʦʤ ʪʢʘʥʠ.  

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʤʦʛʫʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʢʘʢ ʥʘ ʤʥʦʛʦʪʦʥʥʘʞʥʦʤ 

ʪʝʢʩʪʠʣʴʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ, ʪʘʢ ʠ ʚ ʫʩʣʦʚʠʷʭ ʤʘʣʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʉʘʤ ʧʨʦʮʝʩʩ ʩʭʝʤʘʪʠʯʝʩʢʠ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʨʠʩʫʥʦʢ 2): 

 
 

ʈʠʩʫʥʦʢ 2. - ʉʭʝʤʘ ʧʨʦʮʝʩʩʘ ʧʦʣʫʯʝʥʠʷ ʨʠʩʫʥʢʘ 

ʥʘ ʪʝʢʩʪʠʣʴʥʦʤ ʤʘʪʝʨʠʘʣʝ ʠʟ ʩʝʨʦʛʦ ʣʴʥʘ 
 

ɺʘʨʠʘʥʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʢʘʞʜʦʡ ʩʪʘʜʠʠ ʧʨʦʮʝʩʩʘ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 2. 

 

  

ʇʝʯʘʪʴ 
ʩʝʪʯʘʪʳʤʠ 
ʰʘʙʣʦʥʘʤʠ

ʉʫʰʢʘ 
(ʧʦʜʩʫʰʠʚʘʥʠʝ) 
ʤʘʪʝʨʠʘʣʘ ʧʦʩʣʝ 

ʧʝʯʘʪʠ  

ɿʘʧʘʨʠʚʘʥʠʝ ʇʨʦʤʳʚʢʘ
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ʊʘʙʣʠʮʘ 2. - ʆʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʨʠʩʫʥʢʘ 

ʥʘ ʪʝʢʩʪʠʣʴʥʦʤ ʤʘʪʝʨʠʘʣʝ ʠʟ ʩʝʨʦʛʦ ʣʴʥʘ 
 

ʉʪʘʜʠʠ 

ʧʨʦʮʝʩʩʘ 
ʅʘ ʪʝʢʩʪʠʣʴʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ 

ɺ ʫʩʣʦʚʠʷʭ ʤʘʣʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʇʝʯʘʪʴ 
ʇʝʯʘʪʥʘʷ ʤʘʰʠʥʘ ʩ ʧʣʦʩʢʠʤʠ 

ʩʝʪʯʘʪʳʤʠ ʰʘʙʣʦʥʘʤʠ 

ʉʪʦʣ ʜʣʷ ʧʝʯʘʪʠ, ʩʝʪʯʘʪʳʝ ʰʘʙʣʦʥʳ 

(ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʠʣʠ ʢʘʧʨʦʥʦʚʳʝ), 

ʨʫʯʥʘʷ ʨʘʢʣʷ. 

ʉʫʰʢʘ 

ʉʫʰʠʣʢʘ ʧʨʠ ʧʝʯʘʪʥʦʡ ʤʘʰʠʥʝ, 

ʦʙʳʯʥʦ ʥʘ ʤʘʰʠʥʘʭ ʪʠʧʘ                     

ʪʢʘʥʴ ʧʦʜʩʫʰʠʚʘʝʪʩʷ ʩʥʠʟʫ. 

ʉʫʰʢʘ ʥʘʧʝʯʘʪʘʥʥʦʡ ʪʢʘʥʠ 

ʧʨʦʚʦʜʠʪʩʷ ʧʨʦʩʪʦ ʥʘ ʚʦʟʜʫʭʝ ʠʣʠ 

ʧʨʠ ʦʙʜʫʚʝ ʪʝʧʣʦʚʝʥʪʠʣʷʪʦʨʦʤ. 

ɿʘʧʘʨʠʚʘʥʠʝ ɿʨʝʣʴʥʠʢʠ ʙʝʩʢʦʥʪʘʢʪʥʦʛʦ ʪʠʧʘ 

ʄʦʞʝʪ ʙʳʪʴ ʧʨʠʩʧʦʩʦʙʣʝʥ 

ʤʝʜʠʮʠʥʩʢʠʡ ʩʪʝʨʠʣʠʟʘʪʦʨ 

ʜʦʩʪʘʪʦʯʥʦ  ʙʦʣʴʰʦʛʦ  ʨʘʟʤʝʨʘ. 

ʇʨʦʤʳʚʢʘ ʇʨʦʤʳʚʥʘʷ ʣʠʥʠʷ 

ɺ ʙrʪʦʚʦʡ ʚʘʥʥʝ ʠ/ʠʣʠ ʩʪʠʨʘʣʴʥʦʡ 

ʤʘʰʠʥʝ ʙʘʨʘʙʘʥʥʦʛʦ ʠʣʠ  

ʘʢʪʠʚʘʪʦʨʥʦʛʦ  ʪʠʧʘ. 

             

            ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʧʨʘʢʪʠʯʝʩʢʦʤ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝ ʪʝʭʥʦʣʦʛʠʠ ʥʝʦʙʭʦʜʠʤʦ 

ʨʝʰʠʪʴ ʨʷʜ ʧʨʦʙʣʝʤ, ʭʘʨʘʢʪʝʨ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʠʧʦʤ ʦʩʥʦʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʧʝʯʘʪʥʦʛʦ 

ʩʦʩʪʘʚʘ, ʢʦʪʦʨʳʤʠ ʷʚʣʷʶʪʩʷ ʧʝʨʦʢʩʠʜ ʚʦʜʦʨʦʜʘ ʠʣʠ ʭʣʦʨʘʤʠʥ ɹ. 

 ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʯʘʪʥʦʛʦ ʩʦʩʪʘʚʘ ʥʘ ʦʩʥʦʚʝ ʧʝʨʦʢʩʠʜʘ ʚʦʜʦʨʦʜʘ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʮʝʩʩʘ, ʢʨʦʤʝ ʪʦʛʦ, ʩʦʩʪʘʚ ʥʘ 

ʝʛʦ ʦʩʥʦʚʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʰʠʨʦʢʫʶ ʢʦʣʦʨʠʩʪʠʯʝʩʢʫʶ ʛʘʤʤʫ ʨʠʩʫʥʢʦʚ. ʆʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ 

ʧʨʠ ʧʝʯʘʪʠ ʵʪʠʤ ʩʦʩʪʘʚʦʤ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʪʨʦʛʦʛʦ ʩʦʙʣʶʜʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʦ-

ʚʨʝʤʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚʣʘʞʥʦ-ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʥʘʧʝʯʘʪʘʥʥʦʡ ʪʢʘʥʠ.  

ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʧʦʣʥʦʤ ʫʜʘʣʝʥʠʠ ʚʣʘʛʠ ʠʟ ʥʘʥʝʩʸʥʥʦʛʦ ʥʘ ʪʢʘʥʴ ʧʝʯʘʪʥʦʛʦ ʩʦʩʪʘʚʘ, 

ʦʪʙʝʣʠʚʘʪʝʣʴ ʪʝʨʷʝʪ ʩʚʦʶ ʘʢʪʠʚʥʦʩʪʴ, ʠ ʢʘʯʝʩʪʚʦ ʦʪʧʝʯʘʪʢʘ ʫʭʫʜʰʘʝʪʩʷ. ɽʩʣʠ ʟʘʧʘʨʠʚʘʪʴ 

ʤʘʪʝʨʠʘʣ ʩʨʘʟʫ ʧʦʩʣʝ ʧʝʯʘʪʠ - ʨʠʩʫʥʦʢ ʨʘʩʧʣʳʚʘʝʪʩʷ.  ʇʦʵʪʦʤʫ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʣʸʛʢʦʝ 

ʧʦʜʩʫʰʠʚʘʥʠʝ ʥʘʧʝʯʘʪʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʦ ʚʣʘʞʥʦʩʪʠ  60-70%.  

ʕʪʦ ʚʳʟʳʚʘʝʪ ʦʧʨʝʜʝʣʸʥʥʳʝ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ, 

ʧʦʩʢʦʣʴʢʫ ʥʝʦʙʭʦʜʠʤʘ ʘʛʨʝʛʘʮʠʷ ʠ ʪʱʘʪʝʣʴʥʳʡ ʧʦʜʙʦʨ ʩʢʦʨʦʩʪʝʡ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʧʝʯʘʪʠ, 

ʩʫʰʢʠ ʠ ʟʘʧʘʨʠʚʘʥʠʷ. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʥʝʙʦʣʴʰʠʭ ʧʘʨʪʠʡ ʦʙʨʘʟʮʦʚ ʥʘ ʤʘʣʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʧʦʜʩʫʰʝʥʥʳʝ ʦʙʨʘʟʮʳ ʥʫʞʜʘʶʪʩʷ ʚ ʩʨʦʯʥʦʤ ʟʘʧʘʨʠʚʘʥʠʠ.  

ʇʨʠ ʨʘʙʦʪʝ ʩʦʩʪʘʚʦʤ ʥʘ ʦʩʥʦʚʝ ʭʣʦʨʘʤʠʥʘ ɹ ʥʘʧʝʯʘʪʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦʣʥʦʩʪʴʶ 

ʚʳʩʫʰʠʚʘʝʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʝ ʚʳʰʝ 90Áʉ (ʜʘʞʝ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ), ʧʦʩʣʝ ʯʝʛʦ 

ʪʢʘʥʴ ʤʦʞʝʪ ʜʦʩʪʘʪʦʯʥʦ ʜʦʣʛʦʝ ʚʨʝʤʷ (1-5 ʩʫʪ.) ʭʨʘʥʠʪʩɹʷ ʜʦ ʟʘʧʘʨʠʚʘʥʠʷ ʚ ʩʫʭʦʤ ʧʦʤʝʱʝʥʠʠ 

ʙʝʟ ʫʱʝʨʙʘ ʜʣʷ ʢʘʯʝʩʪʚʘ ʨʠʩʫʥʢʘ.  ʅʦ ʧʨʠ ʨʘʙʦʪʝ ʩ ʵʪʠʤ ʧʨʝʧʘʨʘʪʦʤ ʪʨʝʙʫʝʪʩʷ ʭʦʨʦʰʘʷ 

ʚʝʥʪʠʣʷʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʜʣʷ ʫʜʘʣʝʥʠʷ ʚʳʜʝʣʷʶʱʠʭʩʷ ʧʨʠ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʩʦʩʪʘʚʘ ʧʝʯʘʪʠ, 

ʩʫʰʢʠ ʠ ʟʘʧʘʨʠʚʘʥʠʷ ʚʨʝʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʭʣʦʨʘ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʪʁ ʨʘʟʥʦʦʙʨʘʟʠʪʴ ʘʩʩʦʨʪʠʤʝʥʪ ʚʳʧʫʩʢʘʝʤʳʭ 

ʠʟʜʝʣʠʡ ʠʟ ʩʝʨʦʛʦ ʣʴʥʘ, ʚʤʝʩʪʝ ʩ ʪʝʤ ʩʦʭʨʘʥʠʪʴ ʩʘʤʦʙʳʪʥʦʩʪʴ ʧʨʠʨʦʜʥʦʦʢʨʘʰʝʥʥʳʭ ʣʴʥʷʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʚʳʧʫʩʢʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʫʶ ʧʨʦʜʫʢʮʠʶ; ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʫʨʦʚʳʝ ʪʢʘʥʠ ʙʝʟ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ; ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʪʭʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʤʝʨʥʳʡ ʣʦʩʢʫʪ, ʰʚʝʡʥʳʡ 

ʙʨʘʢ, ʦʙʨʝʟʢʠ ʪʢʘʥʠ); ʧʦʣʫʯʠʪʴ ʨʠʩʫʥʢʠ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʢʨʘʩʠʪʝʣʝʡ ʠʣʠ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʝʛʦ 
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ʩʦʜʝʨʞʘʥʠʝʤ; ʥʘʣʘʜʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʦʚʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ ʦʨʠʛʠʥʘʣʴʥʳʭ ʠʟʜʝʣʠʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʥʠʟʢʦʩʦʨʪʥʦʛʦ ʣʴʥʘ, ʥʘʧʨʠʤʝʨ, ʣʴʥʷʥʳʭ ʦʙʦʝʚ, ʵʢʩʢʣʶʟʠʚʥʳʭ 

ʥʘʩʪʝʥʥʳʭ ʧʘʥʥʦ. ʊʝʭʥʦʣʦʛʠʠ ʙʝʣʦʡ ʠ ʮʚʝʪʥʦʡ ʚʳʪʨʘʚʥʦʡ ʧʝʯʘʪʠ ʠʤʝʶʪ ʙʦʣʴʰʠʝ 

ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʢ ʚ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʟʘ ʨʫʙʝʞʦʤ. 
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ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʀʚʘʥʦʚʦ, ʈʦʩʩʠʷ 

 

ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʩʚʝʪʦʚʦʟʚʨʘʱʘʶʱʠʭʩ ̫

ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʥʦʚʳʤ ʮʚʝʪʦʜʠʟʘʡʥʦʤ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʧʨʘʚʠʣʴʥʦʤ ʧʦʩʪʨʦʝʥʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʚʝʪʦʚʦʟʚʨʘʱʘʶʱʝʛʦ ʧʦʢʨʳʪʠʷ ʥʘ ʪʝʢʩʪʠʣʴʥʦʤ 

ʤʘʪʝʨʠʘʣʝ ʠ ʚʳʙʦʨʝ ʧʠʛʤʝʥʪʦʚ ʩ ʩʠʛʥʘʣʴʥʳʤ ʵʬʬʝʢʪʦʤ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ 

ʧʨʦʯʥʳʝ ʮʚʝʪʥʳʝ ʨʠʩʫʥʢʠ ʩʦ ʩʚʝʪʦʚʦʟʚʨʘʱʘʶʱʠʤʠʩ ̫ʩʚʦʡʩʪʚʘʤʠ.  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʢʘʢ ʥʠʢʦʛʜʘ ʚʦʩʪʨʝʙʦʚʘʥʘ ʜʝʪʩʢʘʷ ʦʜʝʞʜʘ ʩ ʩʠʛʥʘʣʴʥʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ. ʉʠʛʥʘʣʴʥʳʝ ʪʢʘʥʠ ʠ ʩʚʝʪʦʚʦʟʚʨʘʱʘʶʱʠʝ ʤʘʪʝʨʠʘʣʳ  (ʉɺʄ) ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʚ ʫʩʣʦʚʠʷʭ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʚʠʜʠʤʦʩʪʠ. ʆʪʩʫʪʩʪʚʠʝ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʣʫʯʝʥʠʷ ʩʚʝʪʦʚʦʟʚʨʘʱʘʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ ʜʦʨʦʛʦʚʠʟʥʘ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʩʚʝʪʦʚʦʟʚʨʘʱʘʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ ʟʘʨʫʙʝʞʥʳʭ ʬʠʨʤ ʧʨʠʚʦʜʷʪ ʢ ʪʦʤʫ, ʯʪʦ 

ʧʦʪʨʝʙʠʪʝʣʷʤ ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʦʙʨʝʪʘʪʴ ʥʠʟʢʦʢʘʯʝʩʪʚʝʥʥʫʶ ʧʨʦʜʫʢʮʠʶ, ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʶʱʫʶ 

ʪʨʝʙʦʚʘʥʠʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʩʦʟʜʘʥʠʝ ʪʝʢʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʢʘʯʝʩʪʚʝʥʥʳʤ 

ʩʚʝʪʦʚʦʟʚʨʘʱʘʶʱʠʤʩ ̫ ʵʬʬʝʢʪʦʤ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʳʨʴʷ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʣʷ ʪʝʢʩʪʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 
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ʇʦʣʫʯʝʥʠʝ ʩʚʝʪʦʚʦʟʚʨʘʱʘʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ (ʉɺʄ) - ʵʪʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʥʝ ʩʣʦʞʥʳʡ 

ʧʨʦʮʝʩʩ, ʥʦ ʧʨʠ ʧʨʘʚʠʣʴʥʦʤ ʝʛʦ ʧʦʩʪʨʦʝʥʠʠ ʠ ʚʳʙʦʨʝ ʤʘʪʝʨʠʘʣʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʨʦʯʥʦʝ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʣʠʤʝʨʥʦ-ʧʠʛʤʝʥʪʥʳʭ ʩʣʦʸʚ ʤʥʦʛʦʩʣʦʡʥʦʛʦ ʢʦʤʧʦʟʠʪʘ, ʫʩʧʝʭ ʦʙʝʩʧʝʯʝʥ. 

ʏʪʦ ʩʦʙʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʚʝʪʦʚʦʟʚʨʘʱʘʶʱʠʡʩ ̫ʤʘʪʝʨʠʘʣ? ʉɺʄ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʪʝʢʩʪʠʣʴʥʫʶ ʦʩʥʦʚʫ, ʯʘʱʝ ʚʩʝʛʦ ʣʸʛʢʠʡ ʧʦʣʠʵʬʠʨʥʳʡ ʤʘʪʝʨʠʘʣ ʩ ʧʣʦʪʥʳʤ ʧʝʨʝʧʣʝʪʝʥʠʝʤ, ʩ 

ʥʘʥʝʩʸʥʥʳʤ ʥʘ ʥʝʸ ʩʚʝʪʦʚʦʟʚʨʘʱʘʶʱʠʤ ʩʣʦʝʤ. ʇʝʨʚʳʡ ʩʣʦʡ - çʟʝʨʢʘʣʴʥʳʡè,  ʚʳʧʦʣʥʝʥʥʳʡ 

ʥʘ ʪʝʢʩʪʠʣʴʥʦʤ ʤʘʪʝʨʠʘʣʝ ʧʫʪʸʤ ʧʨʷʤʦʡ ʧʝʯʘʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʠʤʝʨʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʩ 

ʘʣʶʤʠʥʠʝʚʦʡ ʧʘʩʪʦʡ, ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤ ʦʪʨʘʞʘʶʱʠʤ ʩʚʦʡʩʪʚʦʤ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʝʩʧʝʯʝʥʠʶ 

ʟʝʨʢʘʣʴʥʦʛʦ ʦʪʨʘʞʝʥʠʷ ʧʘʜʘʶʱʝʛʦ ʩʚʝʪʘ; ʚʪʦʨʦʡ ʩʣʦʡ - ʢʣʝʝʚʦʡ ʤʦʥʪʠʨʫʶʱʠʡ ʩʣʦʡ 

ʧʨʝʜʩʪʘʚʣʝʥ ʧʦʣʠʤʝʨʥʳʤ ʧʦʢʨʳʪʠʝʤ, ʢʦʪʦʨʦʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʯʥʫʶ ʘʜʛʝʟʠʶ ʠ ʟʘʢʨʝʧʣʝʥʠʝ 

ʩʚʝʪʦʚʦʟʚʨʘʱʘʶʱʠʭʩ ̫ʵʣʝʤʝʥʪʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʢʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ; ʪʨʝʪʠʡ ʩʣʦʡ - 

ʩʪʝʢʣʦʤʠʢʨʦʰʘʨʠʢʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʦʣʫʯʝʥʠʝ ʩʚʝʪʦʚʦʟʚʨʘʱʘʶʱʝʛʦʩ ̫ʵʬʬʝʢʪʘ ʥʘ ʪʢʘʥʠ.  

ʂʘʯʝʩʪʚʦ ʩʚʝʪʦʚʦʟʚʨʘʱʘʶʱʠʭʩ ̫ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʦʠʟʚʦʜʠʤʳʭ, ʨʝʘʣʠʟʫʝʤʳʭ ʠ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ, ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ɻʆʉʊʫ ʈ 12.4.219-99. ʂʘʢ 

ʠʟʚʝʩʪʥʦ, ʩ ʫʞʝʩʪʦʯʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʜʦʨʦʛʘʭ, ʜʝʪʩʢʘʷ ʦʜʝʞʜʘ ʜʦʣʞʥʘ ʙʳʪʴ 

ʩʥʘʙʞʝʥʘ ʩʚʝʪʦʚʦʟʚʨʘʱʘʶʱʠʤʠʩ ̫ʵʣʝʤʝʥʪʘʤʠ.  

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʦʙʨʘʟʮʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʠ ʧʦ ʩʭʝʤʝ, 

ʫʢʘʟʘʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 1ʙ. ʂʦʣʦʨʠʩʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʧʦʣʫʯʝʥ ʢʘʯʝʩʪʚʝʥʥʳʡ. 
 

 

ʘ ʙ 
 

ʈʠʩʫʥʦʢ 1. ʄʦʜʝʣʴ ʩʚʝʪʦʚʦʟʚʨʘʱʘʶʱʝʛʦʩʷ ʤʘʪʝʨʠʘʣʘ 
 

ɸʚʪʦʨʘʤʠ [1, 2] ʧʨʝʜʣʦʞʝʥʘ ʦʪʝʯʝʩʪʚʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʝʥʠʷ ʉɺ ʧʦʢʨʳʪʠʡ ʥʘ 

ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʘʭ, ʢʦʪʦʨʘʷ ʩ ʫʩʧʝʭʦʤ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʘ ʚ ʪʝʢʩʪʠʣʴʥʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝ. ʇʨʠʯʸʤ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʪʘʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ 

ʨʝʘʣʠʟʦʚʘʪʴ ʚ ʣʶʙʦʤ ʤʘʣʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʧʨʦʠʟʚʦʜʷʱʠʤ ʰʚʝʡʥʳʝ ʜʝʪʩʢʠʝ ʠʟʜʝʣʠʷ, ʨʠʩʫʥʢʠ 

ʢʘʢ ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʟʘʢʘʟʘʤ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ ʪʝʤʘʪʠʯʝʩʢʠʭ ʵʤʙʣʝʤ, ʥʘʜʧʠʩʝʡ, ʦʨʥʘʤʝʥʪʦʚ, 

ʪʘʢ ʠ  ʚ ʚʠʜʝ ʟʘʙʘʚʥʳʭ ʨʠʩʫʥʢʦʚ ʥʘ ʣʸʛʢʠʭ ʣʝʪʥʠʭ ʠʟʜʝʣʠʷʭ ʣʶʙʦʡ ʩʪʨʫʢʪʫʨʳ ʠ  ʚʦʣʦʢʥʠʩʪʦʛʦ 

ʩʦʩʪʘʚʘ. ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʦʧʨʝʜʝʣʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʮʚʝʪʥʦʛʦ ʉɺ 

ʠʟʦʙʨʘʞʝʥʠʷ. ʅʘ ʨʠʩʫʥʢʝ 1ʘ ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ ʢʣʘʩʩʠʯʝʩʢʠ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʉɺʄ, ʘ ʥʘ 

ʨʠʩʫʥʢʝ 1ʙ - ʧʨʝʜʣʘʛʘʝʤʳʡ ʚʘʨʠʘʥʪ ʩ ʚʚʝʜʝʥʠʝʤ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʮʚʝʪʥʦʛʦ ʩʣʦʷ. 

ɺ ʨʘʙʦʪʝ ʙʳʣʠ ʦʧʨʦʙʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʥʦʛʦʩʣʦʡʥʦʛʦ ʉɺ 

ʧʦʢʨʳʪʠʷ. ɹʳʣʠ ʦʪʨʘʙʦʪʘʥʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʥʘʥʝʩʝʥʠʷ ʩʣʦʸʚ (ʧʨʷʤʦʡ ʧʝʯʘʪʴʶ, 
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ʨʘʢʝʣʴʥʳʤ ʥʘʥʝʩʝʥʠʝʤ), ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʥʘʥʝʩʝʥʠʷ ʧʦʣʠʤʝʨʩʦʜʝʨʞʘʱʠʭ 

ʩʣʦʸʚ, ʘ ʪʘʢʞʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦʣʠʤʝʨʦʚ ʠ ʧʠʛʤʝʥʪʦʚ. ɺʘʞʥʳʤ ʤʦʤʝʥʪʦʤ ʷʚʠʣʦʩʴ ʦʧʨʝʜʝʣʝʥʠʝ 

ʧʦʨʷʜʢʘ ʥʘʥʝʩʝʥʠʷ ʮʚʝʪʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ - ʜʦ ʠʣʠ ʧʦʩʣʝ ʟʝʨʢʘʣʴʥʦʛʦ ʩʣʦʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʣʠʙʦ 

çʩʪʨʘʜʘʣè ʵʬʬʝʢʪ ʩʚʝʪʦʚʦʟʚʨʘʱʝʥʠʷ, ʣʠʙʦ ʷʨʢʦʩʪʴ ʮʚʝʪʥʳʭ ʦʪʧʝʯʘʪʢʦʚ. 

            
 

ʈʠʩʫʥʦʢ 2. - ɺʠʜ ʮʚʝʪʥʦʛʦ 

ʉɺ ʦʙʨʘʟʮʘ: ʩʚʝʨʭʫ ʦʙʳʯʥʘʷ 

ʩʲʸʤʢʘ, 

ʩʥʠʟʫ - ʩʦ ʚʩʧʳʰʢʦʡ 

 

ʈʠʩʫʥʦʢ 3. - ɺʠʜ ʢʦʩʪʶʤʘ 

ʩʦ ʩʚʝʪʦʚʦʟʚʨʘʱʘʶ- 

ʱʠʤʠʩ ̫ʵʣʝʤʝʥʪʘʤʠ 

 

ʈʠʩʫʥʦʢ 4. - ʇʨʦʚʝʨʢʘ 

ʜʘʣʴʥʦʩʪʠ ʚʠʜʝʥʠʷ ʉɺ  

ʵʣʝʤʝʥʪʦʚ ʢʦʩʪʶʤʘ 

ʧʨʠ ʩʚʝʪʝ ʬʘʨ 

 

ʇʨʦʚʝʜʝʥʳ ʠʩʧʳʪʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʜʝʞʜʳ ʩʦ ʉɺ ʵʣʝʤʝʥʪʘʤʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʥʘʥʝʩʝʥʳ ʥʘ ʛʦʪʦʚʦʝ ʠʟʜʝʣʠʝ - ʜʝʪʩʢʠʡ ʩʧʦʨʪʠʚʥʳʡ ʢʦʩʪʶʤ. ɺ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʦʜʝʣʠ ʜʝʪʩʢʦʛʦ 

ʢʦʩʪʶʤʘ ʘʧʧʣʠʢʘʮʠʷ ʨʘʟʤʝʱʘʣʘʩʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʥʘ ʢʫʨʪʢʝ - ʥʘ ʢʦʢʝʪʢʝ ʧʦʣʦʯʢʠ ʩ 

ʧʨʘʚʦʡ ʩʪʦʨʦʥʳ; ʥʘ ʢʦʢʝʪʢʝ ʩʧʠʥʢʠ - ʩ ʧʨʘʚʦʡ ʠ ʩ ʣʝʚʦʡ ʩʪʦʨʦʥʳ; ʥʘ ʥʘʢʣʘʜʥʳʭ ʢʘʨʤʘʥʘʭ 

ʨʫʢʘʚʦʚ; ʥʘ ʥʘʢʣʘʜʥʳʭ ʢʘʨʤʘʥʘʭ ʧʦʣʦʯʝʢ; ʥʘ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʙʦʢʦʚʳʭ ʯʘʩʪʷʭ ʢʘʧʶʰʦʥʘ; ʥʘ 

ʙʨʶʢʘʭ - ʧʦ ʥʠʟʫ ʧʝʨʝʜʥʠʭ, ʟʘʜʥʠʭ ʧʦʣʦʚʠʥʦʢ ʠ ʙʦʢʦʚʳʭ ʰʚʦʚ. ʈʠʩʫʥʦʢ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʡ ʚ 

ʘʧʧʣʠʢʘʮʠʠ ʜʣʷ ʜʝʪʩʢʦʛʦ ʢʦʩʪʶʤʘ, ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 3.  

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʠʜʠʤʦʩʪʠ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʠʟʜʝʣʠʷ ʚ ʪʸʤʥʦʝ ʚʨʝʤʷ 

ʩʫʪʦʢ ʚ ʩʚʝʪʝ ʚʢʣʶʯʸʥʥʳʭ ʬʘʨ ʧʦʢʘʟʘʣʠ (ʨʠʩʫʥʦʢ 4), ʯʪʦ ʯʝʣʦʚʝʢ ʚ ʢʦʩʪʶʤʝ ʧʨʠ ʦʩʚʝʱʝʥʠʠ 

ʙʣʠʞʥʠʤ ʩʚʝʪʦʤ ʬʘʨ ʟʘʤʝʪʝʥ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʥʝ ʤʝʥʝʝ 170 ʤ, ʧʨʠ ʦʩʚʝʱʝʥʠʠ ʜʘʣʴʥʠʤ ʩʚʝʪʦʤ 

ʬʘʨ - ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʥʝ ʤʝʥʝʝ 250 ʤ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʤ ʢʘʯʝʩʪʚʝ 

ʩʚʝʪʦʚʦʟʚʨʘʱʘʶʱʝʛʦʩʷ  ʵʬʬʝʢʪʘ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʩʚʝʪʦʚʦʟʚʨʘʱʝʥʠʷ ʠ ʧʨʦʯʥʦʩʪʠ ʵʬʬʝʢʪʘ 

ʧʦʩʣʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ (ʩʪʠʨʢʘ ʠ ʪʨʝʥʠʝ) ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʘʙʦʪʝ ʦʙʨʘʟʮʳ 

ʦʪʚʝʯʘʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊʘ ʈ 12 4.219-99.  

ʅʘ ʨʠʩʫʥʢʝ 5 ʧʨʠʚʝʜʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʩʚʝʪʦʚʦʟʚʨʘʱʝʥʠʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ 

ʧʦʣʠʤʝʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ  ʚ ʢʘʯʝʩʪʚʝ ʤʦʥʪʠʨʫʶʱʝʛʦ ʩʣʦʷ. ɺʩʝ ʦʥʠ ʘʢʨʠʣʦʚʦʡ ʧʨʠʨʦʜʳ 

ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 
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ʈʠʩʫʥʦʢ 5. - ʂʦʵʬʬʠʮʠʝʥʪʳ ʩʚʝʪʦʚʦʟʚʨʘʱʝʥʠʷ ʠ ʧʨʦʯʥʦʩʪʴ ʵʬʬʝʢʪʘ ʉɺ  

ʧʦʩʣʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʚ ʫʩʣʦʚʠʷʭ ʙʳʪʦʚʦʡ ʩʪʠʨʢʠ 

 

ɺʳʚʦʜʳ. ʈʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʝʥʠʷ ʮʚʝʪʥʳʭ ʩʚʝʪʦʚʦʟʚʨʘʱʘʶʱʠʭʩ ̫ʨʠʩʫʥʢʦʚ. 

ʇʨʠ ʵʪʦʤ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʢʦʤʧʦʟʠʮʠʷʭ ʜʝʪʩʢʠʭ ʨʠʩʫʥʢʦʚ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ 

ʦʪʜʝʣʴʥʳʝ ʬʨʘʛʤʝʥʪʳ ʨʠʩʫʥʢʦʚ ʩʦ ʉɺ ʵʬʬʝʢʪʦʤ, ʪʝʤ ʩʘʤʳʤ ʜʝʣʘʷ ʘʢʮʝʥʪ ʥʘ ʚʳʜʝʣʷʝʤʳʝ 

ʵʣʝʤʝʥʪʳ. ʊʝʭʥʦʣʦʛʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʘ, ʠʤʝʝʪ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʫ ʧʦʪʨʝʙʠʪʝʣʝʡ, 

ʦʩʦʙʝʥʥʦ ʚ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʰʚʝʡʥʦʡ ʦʪʨʘʩʣʠ. 
 

ʃʠʪʝʨʘʪʫʨʘ: 
 

1. ʂʦʟʣʦʚʘ ʆ.ɺ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʦʣʠʤʝʨʦʚ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʩʚʝʪʦʚʦʟʚʨʘʱʘʶʱʠʭ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ / ʆ.ɺ. ʂʦʟʣʦʚʘ, ɽ.ɺ. ʄʝʣʝʥʯʫʢ // ʀʟʚʝʩʪʠʷ ʚʳʩʰ. 

ʫʯʝʙ. ʟʘʚʝʜ. ʍʠʤʠʷ ʠ ʭʠʤʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ. - 2013. - ʊ. 56. - ˉ 2. - ʉ. 121-123. 

2. Petrova L., Grishin R., Zimnurov A., Kozlova O., Odintsova O., Sangeeva E. 

Improvement of textile materials processing techniques by applying aqueous dispersions of polymers 

/Coatings. - 2023. ʊ. 13.  ̄2. - ʉ. 462. 

 

 

 

  

https://elibrary.ru/item.asp?id=60796751
https://elibrary.ru/contents.asp?id=50245827
https://elibrary.ru/contents.asp?id=50245827&selid=60796751


ɼʦʥʠʰʛʦϲʠ  ʪʝʭʥʦʣʦʛʠʠ ʊʦṉʠʢʠʩʪʦʥ 

 

33 
 

ʆɹʃɸʉʊʀ ʇʈʀʄɽʅɽʅʀʗ ʀ ʂʃɸʉʉʀʌʀʂɸʎʀʗ 

ʇɽʈɽʄɽʐʀɺɸʖʑʀʍ ʋʉʊʈʆʁʉʊɺ 
 

ɼʞʫʨʘʝʚ ɸ1., ʊʦʰʦʚ ɹ.ʈ2., ɹʝʢʥʘʟʘʨʦʚ ɾ.ʍ2., ɼʫʩʪʦʚʘ ʄ.ʇ.2 
 

1 ʊʘʰʢʝʥʪʩʢʠʡ ʠʥʩʪʠʪʫʪ ʪʝʢʩʪʠʣʴʥʦʡ ʠ ʣʛyʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ,  ʛ. ʊʘʰʢʝʥʪ, ʋʟʙʝʢʠʩʪʘʥ 
2 ʅʘʚʦʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʅʘʚʦʠ, ʋʟʙʝʢʠʩʪʘʥ 
 

ʇʝʨʝʤʝʰʠʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʭʠʤʠʯʝʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʘ ʘʧʧʘʨʘʪʳ ʩ ʧʝʨʝʤʝʰʠʚʘʶʱʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ - ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʥyʥʳʤ ʚʠʜʦʤ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʬʠʟʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʂʘʢ ʧʨʘʚʠʣʦ, ʙʦʣʴʰʠʥʩʪʚʦ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʤʝʩʠʪʝʣʝʡ 

ʨʘʙʦʪʘʶʪ ʚ ʩʪʘʮʠʦʥʘʨʥʦʤ ʨʝʞʠʤʝ, ʘ ʨʘʙʦʯʠʡ ʦʨʛʘʥ ʩʤʝʩʠʪʝʣʷ ʩʦʩʪʦʠʪ ʠʟ ʚʨʘʱʘʶʱʝʡʩʷ 

ʣʦʧʘʩʪʠ ʩ ʧʦʩʪʦʷʥʥʦʡ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʴʶ. ʃʦʧʘʩʪʠ ʤʝʰʘʣʢʠ ʚʨʘʱʘʷʩʴ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʧʝʨʝʤʝʰʠʚʘʝʤʫʶ ʩʨʝʜʫ (ʞʠʜʢʦʩʪʴ + ʪʚʸʨʜʳʝ ʯʘʩʪʠʮʳ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ 

ʵʬʬʝʢʪʘ ʞʠʜʢʦʩʪʴ ʧʝʨʝʤʝʱʘʝʪʩʷ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʚʳʰʝ ʚʦʢʨʫʛ ʨʘʙʦʯʝʛʦ 

ʦʨʛʘʥʘ ʩʤʝʩʠʪʝʣʷ ʠ ʫʤʝʥʴʰʘʝʪʩʷ ʧʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʦʪ ʥʝʛʦ, ʥʦ ʝʩʪʴ ʫʯʘʩʪʢʠ ʸʤʢʦʩʪʠ, ʚ ʢʦʪʦʨʳʭ 

ʩʢʦʨʦʩʪʴ ʞʠʜʢʦʩʪʠ ʩʣʠʰʢʦʤ ʤʘʣʘ ʠʣʠ ʨʘʚʥʘ ʥʫʣʶ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʮʝʩʩ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʥʝ 

ʧʨʦʠʩʭʦʜʠʪ.  

ʋʪʨʘʯʠʚʘʝʪʩʷ ʦʜʥʦʨʦʜʥʦʩʪʴ ʧʨʠʛʦʪʦʚʣʝʥʥʦʡ ʩʤʝʩʠ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʨʝʤʷ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʤʝʩʠ ʚ ʥʝʦʙʭʦʜʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʨʘʩʭʦʜʫʝʪʩʷ ʤʥʦʛʦ ʵʥʝʨʛʠʠ. ʂʨʦʤʝ ʪʦʛʦ, 

ʯʝʨʝʟ ʦʧʨʝʜʝʣʸʥʥʦʝ ʚʨʝʤʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʰʠʚʘʝʤʦʡ ʩʨʝʜʳ ʩʦʚʧʘʜʘʝʪ ʩʦ ʩʢʦʨʦʩʪʴʶ ʨʘʙʦʯʝʛʦ 

ʦʨʛʘʥʘ, ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʤʝʞʜʫ ʥʠʤʠ ʠʩʯʝʟʘʝʪ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʞʠʜʢʦʩʪʴ ʜʚʠʞʝʪʩʷ 

ʨʠʪʤʠʯʥʦ, ʨʘʟʜʝʣʷʷ ʯʘʩʪʠʮʳ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʤʝʩʴ, ʥʘʙʣʶʜʘʝʪʩʷ ʩʝʜʠʤʝʥʪʘʮʠʷ. ʈʘʙʦʯʠʡ 

ʨʝʞʠʤ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʧʨʠ ʩʤʝʰʠʚʘʥʠʠ ʞʠʜʢʦʩʪʝʡ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʩʪʘʮʠʦʥʘʨʥʳʤ, 

ʪʱʘʪʝʣʴʥʦ ʠʟʫʯʝʥ ʤʝʩʪʥʳʤʠ ʠ ʟʘʨʫʙʝʞʥʳʤʠ ʫʯʸʥʳʤʠ  [1]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʝʨʝʤʝʰʠʚʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ ʥʘʭʦʜʷʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʫʜʦʙʨʝʥʠʡ, ʢʦʨʤʦʚʳʭ ʩʤʝʩʝʡ; ʚ 

ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʦʪʨʘʩʣʠ - ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʨʘʩʪʚʦʨʦʚ; ʚ 

ʧʠʱʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ - ʧʨʠ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʤʘʩʝʣ, ʢʦʥʜʠʪʝʨʩʢʠʭ ʠ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, 

ʠʟʜʝʣʠʡ ʠʟ ʨʫʙʣʝʥʳʭ ʤʷʩʥʳʭ ʠ ʨʳʙʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ, ʠʟʤʝʣʴʯʸʥʥʳʭ ʚʘʨʸʥʳʭ ʦʚʦʱʝʡ; ʚ 

ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ - ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʠ 

(ʤʘʟʫʪʘ, ʤʘʩʝʣ, ʙʝʥʟʠʥʘ ʠ ʜʨ.); ʚ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʧʝʨʝʤʝʰʠʚʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ 

ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʞʠʜʢʦʩʪʝʡ. ʊʘʢʞʝ ʧʨʦʮʝʩʩ 

ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʦʩʘʜʢʦʚ ʠ ʨʘʚʥʦʤʝʨʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʧʣʘ ʧʨʠ ʭʨʘʥʝʥʠʠ ʧʨʦʜʫʢʪʦʚ. 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʨʦʮʝʩʩ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ ʙʦʣʴʰʠʭ ʚʠʜʘ: 

ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʞʠʜʢʠʭ ʠ ʪʚʸʨʜʳʭ ʩʨʝʜ. ʆʩʥʦʚʥʳʝ ʧʨʦʮʝʩʩʳ, ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʦʪʦʨʳʭ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʧʧʘʨʘʪʳ ʩ ʤʝʰʘʣʢʘʤʠ, ʧʨʦʚʦʜʷʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʞʠʜʢʦʡ ʩʨʝʜʝ  [2]. 

ʀʟʚʝʩʪʥʳ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʧʦʜʚʦʜʘ ʵʥʝʨʛʠʠ ʚ ʦʙʨʘʙʘʪʳʚʘʝʤʫʶ ʩʨʝʜʫ: 

ʤʝʭʘʥʠʯʝʩʢʠʡ, ʮʠʨʢʫʣʷʮʠʦʥʥʳʡ, ʩʪʨʫʡʥʳʡ, ʧʫʣʴʩʘʮʠʦʥʥʦ-ʩʪʨʫʡʥʳʡ, ʙʘʨʙʦʪʘʞʥʳʡ, 

ʛʘʟʦʣʠʬʪʥʳʡ ʠ ʤʘʛʥʠʪʦ-ʚʠʭʨʝʚʦʡ. ɺ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ ʷʚʣʷʝʪʩʷ 

ʤʝʭʘʥʠʯʝʩʢʠʡ ʤʝʪʦʜ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʞʠʜʢʠʭ ʩʨʝʜ, ʢʦʪʦʨʳʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʨʝʘʢʪʦʨʘʭ ʩ 
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ʧʝʨʝʤʝʰʠʚʘʶʱʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʚʳʩʦʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʧʦʣʝʟʥʦʛʦ 

ʜʝʡʩʪʚʠʷ ʪʘʢʠʭ ʤʘʰʠʥ. ʇʦʵʪʦʤʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʧʝʨʝʤʝʰʠʚʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʨʝʘʢʪʦʨʝ, ʧʨʠʤʝʥʷʶʪʩʷ 

ʨʘʟʣʠʯʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʠʩʧʦʣʥʝʥʠʷ ʘʧʧʘʨʘʪʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʦʚ ʢʦʨʧʫʩʘ 

ʧʨʠʤʝʥʷʶʪʩʷ ʩʪʘʣʠ, ʘʣʶʤʠʥʠʡ, ʪʠʪʘʥ ʠ ʠʭ ʩʧʣʘʚʳ. ɺʥʫʪʨʝʥʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ ʘʧʧʘʨʘʪʘ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʨʘʙʦʪʳ ʩ ʢʠʩʣʳʤʠ, ʱʝʣʦʯʥʳʤʠ ʠʣʠ ʢʠʩʣʦʱʝʣʦʯʥʳʤʠ ʩʨʝʜʘʤʠ, 

ʵʤʘʣʠʨʦʚʘʥʘ. ɼʥʠʱʝ ʠ ʢʨʳʰʢʘ ʘʧʧʘʨʘʪʘ ʤʦʛʫʪ ʙʳʪʴ ʧʣʦʩʢʠʤʠ ʠ ʵʣʣʠʧʪʠʯʝʩʢʠʤʠ. ɺ ʢʘʯʝʩʪʚʝ 

ʧʨʠʚʦʜʘ ʦʙʳʯʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ, ʩʦʝʜʠʥʸʥʥʳʡ ʩ ʚʘʣʦʤ ʤʝʰʘʣʢʠ ʧʨʷʤʦʡ ʠ 

ʧʦʥʠʞʝʥʥʦʡ ʧʝʨʝʜʘʯʠ. ɼʣʷ ʫʩʠʣʝʥʠʷ ʮʠʨʢʫʣʷʮʠʠ ʞʠʜʢʦʩʪʠ ʘʧʧʘʨʘʪ ʤʦʞʝʪ ʙʳʪʴ ʦʙʦʨʫʜʦʚʘʥ 

ʦʪʨʘʞʘʪʝʣʴʥʳʤʠ ʧʝʨʝʛʦʨʦʜʢʘʤʠ. ʇʝʨʝʤʝʰʠʚʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʤʦʞʝʪ ʙʳʪʴ ʦʩʥʘʱʝʥʦ 

ʪʝʧʣʦʦʙʤʝʥʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ (ʟʤʝʝʚʠʢ ʠʣʠ ʨʫʙʘʰʢʘ)  [3]. 

ʂʨʦʤʝ ʢʣʘʩʩʠʯʝʩʢʠʭ ʚʨʘʱʘʪʝʣʴʥʳʭ ʧʝʨʝʤʝʰʠʚʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ, ʩʫʱʝʩʪʚʫʝʪ 

ʤʥʦʞʝʩʪʚʦ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʘʧʧʘʨʘʪʦʚ. ʀʭ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʪʠʧʘ: 

1) ʫʩʪʨʦʡʩʪʚʘ ʩʦ ʩʣʦʞʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʜʚʠʞʝʥʠʝʤ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʠ 

ʧʣʘʥʝʪʘʨʥʳʤʠ ʧʝʨʝʤʝʰʠʚʘʶʱʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ; 

2) ʚʠʙʨʦʧʝʨʝʤʝʰʠʚʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ ʩ ʚʦʟʚʨʘʪʥʦ-ʧʦʩʪʫʧʘʪʝʣʴʥʳʤ ʜʚʠʞʝʥʠʝʤ 

ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ; 

3) ʧʝʨʝʤʝʰʠʚʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ ʩ ʚʦʟʚʨʘʪʥʦ-ʚʨʘʱʘʪʝʣʴʥʳʤ ʜʚʠʞʝʥʠʝʤ ʨʘʙʦʯʠʭ 

ʦʨʛʘʥʦʚ.  

ɸʚʪʦʨʘʤʠ ʜʘʥʥʦʡ ʩʪʘʪʴʠ  ʢ ʠʟʚʝʩʪʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦʜʘʥʘ ʟʘʷʚʢʘ ʥʘ ʧʨʝʜʧʦʣʘʛʘʝʤʦʝ 

ʠʟʦʙʨʝʪʝʥʠʝ ʧʝʨʝʤʝʰʠʚʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʩ ʧʨʠʚʦʜʦʤ ʚ ʚʠʜʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʢʨʠʚʦʰʠʧʥʦ-ʰʘʪʫʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ (ʨʠʩʫʥʦʢ 1). 
    

 
ʈʠʩʫʥʦʢ 1. -  1. ʨʝʘʢʪʦʨ; 2.ʚʘʣ ʩ ʨʘʙʦʯʠʤ ʦʨʛʘʥʦʤ; 

3. ʧʨʠʚʦʜ; 4.ʰʘʪʫʥ; 5.ʢʨʠʚʦʰʠʧ 
 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʝʨʝʤʝʰʠʚʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ, ʨʘʙʦʯʠʡ ʦʨʛʘʥ 

ʜʘʥʥʦʡ ʤʝʰʘʣʢʠ ʩʦʚʝʨʰʘʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʚʦʢʨʫʛ ʦʩʠ 0-0 ʠ 

ʚʦʟʚʨʘʪʥʦ-ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʚʜʦʣʴ ʪʦʡ ʞʝ ʦʩʠ. ʂʨʦʤʝ ʪʦʛʦ, ʨʝʟʝʨʚʫʘʨ ʤʝʰʘʣʢʠ 

ʫʩʪʘʥʦʚʣʝʥ ʩ ʥʘʢʣʦʥʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ.  

ʇʝʨʝʤʝʰʠʚʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ ʩʦʩʪʦʷʪ ʠʟ ʨʝʘʢʪʦʨʘ - 1, ʣʦʧʘʩʪʥʦʛʦ ʨʘʙʦʯʝʛʦ ʚʘʣʘ - 2 ʠ 

ʧʨʠʚʦʜʘ - 3. ʇʨʠʚʦʜ 3 ʚʢʣʶʯʘʝʪ ʰʘʪʫʥ - 4 ʠ ʢʨʠʚʦʰʠʧ - 5. ʐʘʪʫʥ 4 ʠ ʢʨʠʚʦʰʠʧ 5 ʩʚʷʟʘʥʳ 
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ʤʝʞʜʫ ʩʦʙʦʡ ʰʘʨʥʠʨʦʤ - 8.  ʃʦʧʘʩʪʥʦʡ ʨʘʙʦʯʠʡ ʚʘʣ - 2 ʩʚʷʟʘʥ ʰʘʨʥʠʨʥʦ - 9 ʩ ʢʦʥʮʦʤ ʰʘʪʫʥʘ 

- 4. ʆʩʠ  10, 11 ʰʘʨʥʠʨʦʚ 8, 9 ʰʘʪʫʥʘ 4 ʩ ʢʨʠʚʦʰʠʧʦʤ 5 ʠ ʣʦʧʘʩʪʥʳʤ  ʨʘʙʦʯʠʤ ʚʘʣʦʤ 2 

ʧʘʨʘʣʣʝʣʴʥʳ ʜʨʫʛ ʜʨʫʛʫ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ ʢ ʦʩʠ ɸ-ɸ  ʚʘʣʘ ʢʨʠʚʦʰʠʧʘ 5. ɺʘʣ 

ʢʨʠʚʦʰʠʧʘ - 5 ʩʚʷʟʘʥ ʩ ʢʦʨʧʫʩʦʤ - 6 ʧʦʩʨʝʜʩʪʚʦʤ ʰʘʨʥʠʨʘ - 7.  ʐʘʨʥʠʨ 8, ʩʚʷʟʳʚʘʶʱʠʡ 

ʢʨʠʚʦʰʠʧ 5 ʩ ʰʘʪʫʥʦʤ 4, ʩʦʝʜʠʥʝʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʥʘ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʨʠʚʦʰʠʧʘ 5 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʰʘʨʥʠʨʦʤ 12. ʆʩʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʰʘʨʥʠʨʘ 12 ʨʘʩʧʦʣʦʞʝʥʘ ʚʜʦʣʴ ʦʩʠ ɹ-ɹ 

ʢʨʠʚʦʰʠʧʘ 5. ʂʦʨʧʫʩʘ ʰʘʨʥʠʨʦʚ 8 ʠ 12 ʚʳʧʦʣʥʝʥʳ ʢʘʢ ʦʜʥʦ ʮʝʣʦʝ.   

ʋʩʪʨʦʡʩʪʚʦ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʂʦʛʜʘ ʦʩʴ ɸ-ɸ ʚʘʣʘ ʢʨʠʚʦʰʠʧʘ 5 

ʩʦʚʧʘʜʘʝʪ ʩ ʦʩʴʶ 0-0 (Ŭ = 0ę), ʚʨʘɦʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʢʨʠʚʦʰʠʧʘ 5 ʚʦʢʨʫʛ ʦʩʠ 0-0 ʚʘʣʘ 

ʢʨʠʚʦʰʰʠʧʘ 5 ʧʝʨʝʜʘʸʪʩʷ  ʢʨʠʚʦʰʠʧʦʤ 5 ʯʝʨʝʟ ʰʘʪʫʥ 3 ʥʘ ʣʦʧʘʩʪʥʦʡ ʨʘʙʦʯʠʡ ʚʘʣ 2. ɺ ʠʪʦʛʝ 

ʣʦʧʘʩʪʥʦʡ ʨʘʙʦʯʠʡ ʚʘʣ 2 ʚʥʫʪʨʠ ʨʝʘʢʪʦʨʘ ʩʦʚʝʨʰʘʝʪ ʪʦʣʴʢʦ ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ. 

ʂʦʛʜʘ ʦʩʴ ɸ-ɸ  ʚʘʣʘ ʢʨʠʚʦʰʠʧʘ 5 ʦʪʢʣʦʥʝʥʘ ʦʪ ʦʩʠ 0-0 ʥʘ ʫʛʦʣ Ŭ ʩ ʯʠʩʣʦʚʳʤ ʟʥʘʯʝʥʠʝʤ 

ʙʦʣʴʰʝ 0ęʜʦ 90ę, ʢʨʠʚʦʰʠʧ 5, ʚʨʘʱʘʷʩʴ ʚʦʢʨʫʛ ʦʩʠ ɸ-ɸ ʚʘʣʘ ʢʨʠʚʦʰʠʧʘ 5, ʙʣʘʛʦʜʘʨʷ ʰʘʨʥʠʨʫ 

9 ʩʦʚʝʨʰʘʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʚʦʢʨʫʛ ʦʩʠ 0-0 ʠ ʧʨʷʤʦʣʠʥʝʡʥʦʝ 

ʚʦʟʚʨʘʪʥʦ-ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʚʜʦʣʴ ʪʦʡ ʞʝ ʦʩʠ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʚʨʘʱʘʪʝʣʴʥʦ-

ʢʦʣʝʙʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʢʨʠʚʦʰʠʧʘ 4 ʚʦʢʨʫʛ ʦʩʠ ɹ-ɹ ʧʦ ʢʦʨʧʫʩʫ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʰʘʨʥʠʨʘ 

12. ɺ ʜʘʣʴʥʝʡʰʝʤ, ʚʨʘʱʝʥʠʝ ʢʨʠʚʦʰʠʧʘ 5 ʚʦʢʨʫʛ ʦʩʠ 0-0 ʠ ʧʨʷʤʦʣʠʥʝʡʥʦʝ ʚʦʟʚʨʘʪʥʦ-

ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʚʜʦʣʴ ʪʦʡ ʞʝ ʦʩʠ, ʚʦʩʧʨʠʥʠʤʘʝʤʳʝ ʰʘʪʫʥʦʤ 4, ʧʝʨʝʜʘʶʪʩʷ ʢ 

ʣʦʧʘʩʪʥʦʤʫ ʨʘʙʦʯʝʤʫ ʚʘʣʫ 2.  

ɺ ʠʪʦʛʝ ʣʦʧʘʩʪʥʦʡ ʨʘʙʦʯʠʡ ʚʘʣ 2 ʩʦʚʝʨʰʘʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ 

ʚʦʢʨʫʛ ʦʩʠ 0-0 ʠ ʧʨʷʤʦʣʠʥʝʡʥʦʝ ʚʦʟʚʨʘʪʥʦ-ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʚʜʦʣʴ ʪʦʡ ʞʝ ʦʩʠ. ʇʨʠ 

ʵʪʦʤ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʝʣʠʯʠʥʳ ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ ʚʦʟʚʨʘʪʥʦ-ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ 

ʣʦʧʘʩʪʥʦʛʦ ʨʘʙʦʯʝʛʦ ʚʘʣʘ (2) ʪʨʝʙʫʝʪʩʷ ʠʟʤʝʥʠʪʴ ʟʥʘʯʝʥʠʝ ʫʛʣʘ Ŭ ʥʘ ʚʝʣʠʯʠʥʫ ʙʦʣʴʰʝ 0ęʜʦ 90ę 

[4]. ʇʨʠʤʝʥʝʥʠʝ ʫʧʨʦʱʸʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠʚʦʜʘ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʞʠʜʢʦʩʪʝʡ ʧʫʪʸʤ ʚʥʝʜʨʝʥʠʷ ʚ ʤʝʭʘʥʠʟʤ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʚʨʘʱʘʪʝʣʴʥʦʛʦ ʠ 

ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ ʚʦʟʚʨʘʪʥʦ-ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ. 

ɻʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʦʧʨʝʜʝʣʝʥʠʝ ʝʛʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʚʳʨʘʞʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʣʫʯʰʝ ʧʦʥʷʪʴ ʬʠʟʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ ʠʟʫʯʘʝʤʦʛʦ 

ʧʨʦʮʝʩʩʘ. ʄʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʘʢʝʪ Mathcad ʜʣʷ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʘʣʛʝʙʨʘʠʯʝʩʢʦʛʦ ʚʳʨʘʞʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ 

ʧʦʣʦʞʝʥʠʡ ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʟʚʝʥʴʝʚ ʤʝʭʘʥʠʟʤʘ ʦʪ ʚʨʝʤʝʥʠ. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥ ʛʨʘʬʠʢ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʜʚʠʞʝʥʠʷ ʚʭʦʜʥʦʡ ʧʦʣʫʤʫʬʪʳ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ ʯʠʩʣʘ ʦʙʦʨʦʪʦʚ ʚʭʦʜʥʦʛʦ ʟʚʝʥʘ ʧʦ ʨʘʟʤʝʨʥʦʡ (ʘ) ʠ ʙʝʟʨʘʟʤʝʨʥʦʡ (ʙ) 

ʢʦʦʨʜʠʥʘʪʥʳʤ ʦʩʷʤ. ʅʘ ʛʨʘʬʠʢʝ űij - ʵʪʦ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʟʚʝʥʴʝʚ, ʠʟʤʝʨʷʝʤʳʡ ʚ Á, ʢʦʪʦʨʳʡ 

ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʦʙʦʨʦʪʦʚ i ʠ j, ʩ ʢʦʪʦʨʳʤ ʟʚʝʥʦ (j = 1 ʚʭʦʜ, j = 2 

ʚʳʭʦʜʘ). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʟʘʚʠʩʠʤʦʩʪʴ űij=f(ti) ʧʨʠʚʦʜʠʪʩʷ ʜʣʷ ʯʝʪʳʨʸʭ ʟʥʘʯʝʥʠʡ i (6; 14; 22 ʠ 30 

ʦʙ / ʤʠʥ) ʦʙʦʨʦʪʦʚ ʧʨʠ j = 1. ʂʘʢ ʚʠʜʥʦ ʠʟ ʛʨʘʬʠʢʘ, ʜʣʷ ʢʘʞʜʦʛʦ ʯʠʩʣʘ ʦʙʦʨʦʪʦʚ ʚʭʦʜʥʦʛʦ ʟʚʝʥʘ 

ʚʭʦʜʥʘʷ ʧʦʣʫʤʫʬʪʘ ʜʚʠʞʝʪʩʷ ʧʦ ʧʨʷʤʦʣʠʥʝʡʥʦʤʫ ʟʘʢʦʥʫ (ʨʠʩʫʥʦʢ 2 ʘ), ʢʦʪʦʨʳʡ ʦʪʣʠʯʘʝʪʩʷ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʫʛʣʦʚʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʫʛʣʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʧʨʷʤʦʣʠʥʝʡʥʦʩʪʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʯʠʩʣʫ ʦʙʦʨʦʪʦʚ ʚʭʦʜʥʦʛʦ ʟʚʝʥʘ. ɺʚʝʜʸʥ 

ʙʝʟʨʘʟʤʝʨʥʳʡ ʫʛʦʣ ʧʦʚʦʨʦʪʘ • •ὭὮ•ᶻϳ  ʠ ʚʨʝʤʷ ὸ ὸὭὸᶻϳ  ʜʣʷ ʚʭʦʜʥʳʭ (j=1) ʠ ʚʳʭʦʜʥʦʡ 

(j=2) ʧʦʣʫʤʫʬʪ. ɿʜʝʩʴ ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʨʘʚʝʥ •ᶻ σφπϊ ʟʘ ʧʦʣʥʳʡ ʧʝʨʠʦʜ ʠ 

ʚʨʝʤʷ ὸᶻ φπὲὭϳ , ʟʘʪʨʘʯʝʥʥʦʝ ʜʣʷ ʵʪʦʛʦ ʧʦʚʦʨʦʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʝʥʦ, ʯʪʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʥʘʭʦʜʷʪʩʷ ʚʦʢʨʫʛ ʦʜʥʦʡ ʣʠʥʠʠ (ʨʠʩʫʥʦʢ 2 ʙ). 
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(ʘ) (ʙ) 
ʈʠʩʫʥʦʢ 3. - ʈʘʟʤʝʨʥʦʝ (ʘ) ʠ ʙʝʟʨʘʟʤʝʨʥʦʝ (ʙ) ʠʟʤʝʥʝʥʠʝ ʚʦ ʚʨʝʤʝʥʠ ʟʘʢʦʥʘ ʜʚʠʞʝʥʠʷ 

ʚʳʭʦʜʥʦʡ ʧʦʣʫʤʫʬʪʳ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ ʯʠʩʣʘ ʦʙʦʨʦʪʦʚ ʚʭʦʜʥʦʛʦ ʟʚʝʥʘ. ʂʨʠʚʳʝ 

ʦʙʦʟʥʘʯʝʥʳ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʦʢʘʟʘʥʦ ʠʟʤʝʥʝʥʠʝ ʚʦ ʚʨʝʤʝʥʠ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʚʳʭʦʜʥʦʡ (j=2) ʧʦʣʫʤʫʬʪʳ 

ʟʘ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 3, ʟʘʢʦʥ ʜʚʠʞʝʥʠʷ ʚʳʭʦʜʥʦʡ ʧʦʣʫʤʫʬʪʳ ʜʣʷ ʨʘʟʥʳʭ 

ʟʥʘʯʝʥʠʡ ʯʠʩʣʘ ʦʙʦʨʦʪʦʚ ʚʭʦʜʥʦʛʦ ʟʚʝʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʦʪʢʣʦʥʷʝʪʩʷ ʦʪ ʟʘʢʦʥʘ ʧʨʷʤʦʡ 

(ʨʠʩʫʥʦʢ 3 ʘ). ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʳʭʦʜʥʦʡ ʧʦʣʫʤʫʬʪʳ ʷʚʣʷʝʪʩʷ ʧʝʨʝʤʝʥʥʦʡ. 

ɿʘʢʦʥ ʜʚʠʞʝʥʠʷ ʚʳʭʦʜʥʦʡ ʧʦʣʫʤʫʬʪʳ ʚ ʙʝʟʨʘʟʤʝʨʥʳʭ ʢʦʦʨʜʠʥʘʪʘʭ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 3 ʙ. 

ʆʧʨʝʜʝʣʝʥʦ ʧʨʠʙʣʠʞʸʥʥʦʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ ʟʘʢʦʥʘ ʜʚʠʞʝʥʠʷ ʚʭʦʜʥʦʡ (j=1) ʠ 
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(ʘ) (ʙ) 

ʈʠʩʫʥʦʢ 2. - ʈʘʟʤʝʨʥʦʝ (ʘ) ʠ ʙʝʟʨʘʟʤʝʨʥʦʝ (ʙ) ʠʟʤʝʥʝʥʠʝ ʚʦ ʚʨʝʤʝʥʠ ʟʘʢʦʥʘ ʜʚʠʞʝʥʠʷ 

ʚʭʦʜʥʦʡ ʧʦʣʫʤʫʬʪʳ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ ʯʠʩʣʘ ʦʙʦʨʦʪʦʚ ʚʭʦʜʥʦʛʦ ʟʚʝʥʘ. ʉʠʤʚʦʣʳ 

; ;  ʠ  ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʦʣʠʯʝʩʪʚʫ ʚʨʘʱʝʥʠʷ ʚʭʦʜʥʦʛʦ ʟʚʝʥʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʚʥʳʤ 6; 14; 22 ʠ 30 ʦʙ/ʤʠʥ ʟʥʘʯʝʥʠʷʤ. 
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ʚʳʭʦʜʥʦʡ (j=2) ʧʦʣʫʤʫʬʪ, ʪʦ ʝʩʪʴ ʬʫʥʢʮʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, 

ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ, ʩ ʢʘʢʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴʶ ʠʟʤʝʥʷʝʪʩʷ ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʳʭʦʜʥʦʡ 

ʧʦʣʫʤʫʬʪʳ. Mathsad ʠʤʝʝʪ ʬʫʥʢʮʠʠ ʠʥʪʝʨʧʦʣʷʮʠʠ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʩʧʦʩʦʙʦʤ 

ʩʦʝʜʠʥʝʥʠʷ ʪʦʯʝʢ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘ (ʧʨʷʤʦʡ ʣʠʥʠʝʡ ʠʣʠ ʨʘʟʣʠʯʥʳʤʠ 

ʢʨʠʚʳʤʠ). ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʡ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʠʥʪʝʨʧʦʣʷʮʠʷ 

ʢʫʙʠʯʝʩʢʠʤ ʩʧʣʘʡʥʦʤ, ʢʦʪʦʨʘʷ ʦʙʲʝʜʠʥʷʝʪ ʚʩʝ ʪʦʯʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ, ʩ 

ʦʪʨʝʟʢʘʤʠ ʢʫʙʠʯʝʩʢʠʭ ʧʦʣʠʥʦʤʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʝʨʧʦʣʷʮʠʠ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʬʫʥʢʮʠʶ ʠʣʠ 

ʥʘʙʦʨ ʜʘʥʥʳʭ ʩ ʣʶʙʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʪʦʯʝʢ ʠʥʪʝʨʧʦʣʷʮʠʠ.  

ɽʩʣʠ ʨʝʟʫʣʴʪʘʪ ʠʤʝʝʪ ʬʦʨʤʫ ʬʫʥʢʮʠʠ, ʝʛʦ ʤʦʞʥʦ ʠʥʪʝʛʨʠʨʦʚʘʪʴ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʬʫʥʢʮʠʶ ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʚʳʯʠʩʣʝʥʠʷʭ. Mathʩad ʩʦʟʜʘʣ ʚʩʪʨʦʝʥʥʫʶ 

ʬʫʥʢʮʠʶ interp ʜʣʷ ʢʫʙʠʯʝʩʢʦʡ ʩʧʣʘʡʥ-ʠʥʪʝʨʧʦʣʷʮʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ. ʌʫʥʢʮʠʷ 

ÉÎÔÒÐ ὺίȟὸȟ• ȟὸ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʥʪʝʨʧʦʣʷʮʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʠʩʫʥʢʘʭ 2 ʠ 3. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ÖÓὰίὴὰὭὲὩ ὸȟ• , ὴίὴὰὭὲὩ ὸȟ•  ʠʣʠ 

ὧίὴὰὭὲὩ ὸȟ•  ʷʚʣʷʶʪʩʷ ʚʝʢʪʦʨʘʤʠ ʧʨʦʠʟʚʦʜʥʳʭ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʩʦʟʜʘʥʥʳʭ ʬʫʥʢʮʠʡ, 

ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ ʚʝʢʪʦʨ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʨʠʚʦʡ, ʧʨʠʙʣʠʞʘʶʱʠʡʩʷ ʢ ʧʨʷʤʦʡ, ʢʚʘʜʨʘʪʥʦʡ ʠʣʠ 

ʢʫʙʠʯʝʩʢʦʡ ʧʘʨʘʙʦʣʝ ʚ ʛʨʘʥʠʯʥʦʡ ʪʦʯʢʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʵʪʦʤ ʚʳʨʘʞʝʥʠʠ tij - ʚʝʢʪʦʨ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʘʨʛʫʤʝʥʪʘ (ʚʨʝʤʝʥʠ ʚ ʧʝʨʠʦʜʝ), ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʨʦʩʪʘ; űij - ʚʝʢʪʦʨ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ (ʫʛʦʣ ʧʦʚʦʨʦʪʘ 

ʚʭʦʜʥʦʡ ʠ ʚʳʭʦʜʥʦʡ ʧʦʣʫʤʫʬʪ); t - ʚʝʢʪʦʨ ʟʥʘʯʝʥʠʷ ʘʨʛʫʤʝʥʪʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʚʳʯʠʩʣʷʶʪʩʷ 

ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʠʥʪʝʨʧʦʣʠʨʫʶʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ [5].  

ʀʥʪʝʨʧʦʣʷʮʠʷ ʤʘʪʨʠʮʳ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʦʧʠʩʘʥʥʳʭ ʚ 

ʧʦʩʪʨʦʝʥʠʠ ʛʨʘʬʠʢʘ, ʪʨʝʙʫʝʪ ʚʳʯʠʩʣʝʥʠʷ ʬʫʥʢʮʠʠ ʠʥʪʝʨʧʦʣʷʮʠʠ ʜʣʷ ʚʩʝʭ ʝ yʟʥʘʯʝʥʠʡ. ʏʪʦʙʳ 

ʚʳʧʦʣʥʠʪʴ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʦʧʝʨʘʮʠʠ ʩ ʤʘʪʨʠʮʝʡ, ʤʳ ʪʨʘʥʩʧʦʥʠʨʦʚʘʣʠ ʵʣʝʤʝʥʪʳ ʤʘʪʨʠʮʳ 

ʢʘʢ ὸ  Oʠ • ,O ʠʩʧʦʣʴʟʫʷ ʢʣʘʚʠʰʫ ὓ  Oʥʘ ʩʠʤʚʦʣʴʥʦʤ ʚʳʯʠʩʣʠʪʝʣʴʥʦʤ ʦʧʝʨʘʪʦʨʝ.  

 

 
 

 

a) b) 

ʈʠʩʫʥʦʢ 4. ɻʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʢʫʙʠʯʝʩʢʦʡ ʩʧʣʘʡʥ-ʬʫʥʢʮʠʠ (1) ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʟʥʘʯʝʥʠʷʭ i ʠ j, ʦʧʨʝʜʝʣʝʥʥʳʭ ʠʥʪʝʨʧʦʣʷʮʠʝʡ ʟʘʢʦʥʘ ʜʚʠʞʝʥʠʷ ʚʭʦʜʥʦʡ (ʘ) ʠ ʚʳʭʦʜʥʦʡ 

(ʙ) ʧʦʣʫʤʫʬʪʳ, ʧʦʣʫʯʝʥʥʦʡ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘ. 
 

ʄʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʬʫʥʢʮʠʶ:    • Ȣ  ὸ ḧὭὲὸὩὶὴ ὧὥὴὰὭὲὩ Ôȟʒ ȟÔȟʒȟÔ     (1) 
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ʜʣʷ ʠʥʪʝʨʧʦʣʷʮʠʠ ʛʨʘʬʠʢʘ ʒ Æ Ô . ʕʪʘ ʬʫʥʢʮʠʷ ʠʥʪʝʨʧʦʣʷʮʠʠ ʢʫʙʠʯʝʩʢʠʤ ʩʧʣʘʡʥʦʤ 

ʙʳʣʘ ʨʘʩʩʯʠʪʘʥʘ ʠ ʥʘʥʝʩʝʥʘ ʥʘ ʛʨʘʬʠʢ ʚ ʠʥʪʝʨʚʘʣʝ Ô ȡπȟπȢπυȣÍÁØÔ  ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʟʥʘʯʝʥʠʡ i ʠ j (i = 1; 2; 3; 4 ʠ j = 1; 2)  (ʨʠʩʫʥʦʢ 4).  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ, ʚʳʯʠʩʣʝʥʥʘʷ ʩʧʣʘʡʥ-ʬʫʥʢʮʠʷ (1) ʧʦʣʥʦʩʪʴʶ ʦʧʠʩʳʚʘʝʪ ʜʘʥʥʳʝ, 

ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʪʘ ʬʫʥʢʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʘʢʦʥ 

ʜʚʠʞʝʥʠʷ ʚʭʦʜʥʦʡ ʠ ʚʳʭʦʜʥʦʡ ʧʦʣʫʤʫʬʪ ʤʝʭʘʥʠʟʤʘ, ʥʘʟʳʚʘʝʤʦʛʦ ʰʘʨʥʠʨʥʦʡ ʤʫʬʪʦʡ. 

ɽʩʣʠ ʠʟʚʝʩʪʝʥ ʟʘʢʦʥ ʜʚʠʞʝʥʠʷ ʟʚʝʥʘ, ʪʦ ʤʦʞʥʦ ʥʘʡʪʠ ʚʩʝ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ 

ʵʪʦʛʦ ʟʚʝʥʘ. ʋʛʣʦʚʳʝ ʩʢʦʨʦʩʪʠ ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʧʦʣʫʤʫʬʪ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʯʝʨʝʟ 

ʚʳʨʘʞʝʥʠʝ:  

                        ‫  ὸ  • Ȣ  ὸ                  (2) 

ʩ ʫʯʸʪʦʤ ʠʭ ʟʘʢʦʥʘ ʜʚʠʞʝʥʠʷ (1). ʇʦ ʬʦʨʤʫʣʘʤ (2) ʜʣʷ ʨʘʟʥʳʭ ʟʥʘʯʝʥʠʡ ʯʠʩʣʘ ʦʙʦʨʦʪʦʚ 

ʚʭʦʜʥʦʛʦ ʟʚʝʥʘ i ʦʧʨʝʜʝʣʷʣʦʩʴ ʠʟʤʝʥʝʥʠʝ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʚʭʦʜʥʦʡ (j = 1) ʠ ʚʳʭʦʜʥʦʡ (j = 

2) ʧʦʣʫʤʫʬʪ ʟʘ ʧʝʨʠʦʜ, ʯʪʦ ʠ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 5. 
  

 
 

a) b)   

c) d) 

ʈʠʩʫʥʦʢ 5. - ɻʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʧʦʣʫʤʫʬʪ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ ʯʠʩʣʘ ʦʙʦʨʦʪʦʚ ʚʭʦʜʥʦʛʦ ʟʚʝʥʘ. ʀʟʦʙʨʘʞʝʥʠʷ ʘ), ʙ), ʚ) ʠ ʛ) 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʯʠʩʣʘʤ ʦʙʦʨʦʪʦʚ ʚʭʦʜʥʦʛʦ ʟʚʝʥʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 6; 14; 22 ʠ 30 ʦʙ/ʤʠʥ. 

 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʭʦʜʥʦʡ ʧʦʣʫʤʫʬʪʳ ʦʩʪʘʚʘʣʘʩʴ 

ʥʝʠʟʤʝʥʥʦʡ ʚ ʪʝʯʝʥʠʝ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ, ʠ ʵʪʘ ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ 

ʩʦʭʨʘʥʷʣʘʩʴ ʪʘʢʞʝ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʯʠʩʣʘ ʦʙʦʨʦʪʦʚ ʚʭʦʜʥʦʛʦ ʟʚʝʥʘ, ʪ. ʝ. ‫ ὧέὲίὸ. 
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ʋʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʳʭʦʜʥʦʡ ʧʦʣʫʤʫʬʪʳ ʟʘ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʧʝʨʠʦʜ ʠʟʤʝʥʷʣʘʩʴ ʥʝʩʢʦʣʴʢʦ 

ʨʘʟ, ʠ ʵʪʦʪ ‫ ὺὥὶ ʟʘʢʦʥ ʩʦʭʨʘʥʷʣʩʷ ʧʨʠ ʨʘʟʥʳʭ ʟʥʘʯʝʥʠʷʭ ʯʠʩʣʘ ʦʙʦʨʦʪʦʚ ʚʭʦʜʥʦʛʦ ʟʚʝʥʘ. 

ʀʟʤʝʥʝʥʠʝ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚʳʭʦʜʥʦʡ ʧʦʣʫʤʫʬʪʳ ʟʘ ʦʜʠʥ ʦʙʦʨʦʪ ʚʭʦʜʥʦʛʦ ʟʚʝʥʘ ʧʨʠʥʷʪʦ 

ʚʳʨʘʞʘʪʴ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʠʣʠ ʩʪʝʧʝʥʴʶ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ. 

ʉʪʝʧʝʥʴ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ ‏  ‫   ‫ ̒‫ ̑ϳ . 

ʈʘʩʯʸʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ŭ ʤʝʥʷʝʪʩʷ ʟʘ ʧʝʨʠʦʜ. ʕʪʦ ʠʟʤʝʥʝʥʠʝ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʩʠʣʘ 

ʠʥʝʨʮʠʠ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʬʦʨʤʫʣʘʤʠ Ὂ άὶ‫ ; Ὂ άὶ‫ , ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ 

ʧʝʨʝʤʝʥʥʦʡ. ɺʦʟʥʠʢʘʶʱʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʠʣʘ ʠʥʝʨʮʠʠ ʜʝʡʩʪʚʫʝʪ ʥʘ ʞʠʜʢʦʩʪʴ ʩ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʩʠʣʦʡ, ʫʚʝʣʠʯʠʚʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʝʸ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʠ ʧʨʝʜʦʪʚʨʘʱʘʷ 

ʦʙʨʘʟʦʚʘʥʠʝ ʦʩʘʜʢʘ. ʆʥʘ ʪʘʢʞʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʦʩʪʦʷʥʥʳʡ ʪʫʨʙʫʣʝʥʪʥʳʡ ʧʦʪʦʢ 

ʧʝʨʝʤʝʰʠʚʘʝʤʦʡ ʞʠʜʢʦʩʪʠ  [6]. 

ʊʝʦʨʝʪʠʯʝʩʢʠ, ʢʦʛʜʘ ʞʠʜʢʦʩʪʴ ʩʤʝʰʠʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʰʘʨʥʠʨʥʦʡ ʤʫʬʪʳ, ʝʸ 

ʚʳʭʦʜʥʘʷ ʧʦʣʫʤʫʬʪʘ ʚʨʘʱʘʝʪʩʷ ʩ ʨʘʟʥʳʤʠ ʫʛʣʦʚʳʤʠ ʩʢʦʨʦʩʪʷʤʠ ʚ ʧʨʝʜʝʣʘʭ ʮʠʢʣʘ, ʫʩʢʦʨʷʷʩʴ 

ʠʣʠ ʟʘʤʝʜʣʷʷʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʞʠʜʢʦʩʪʠ, ʠ ʚʦʟʜʝʡʩʪʚʫʷ ʥʘ ʥʝʸ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʫʛʣʦʚʦʡ 

ʩʢʦʨʦʩʪʠ ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʦʥʘ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʞʠʜʢʦʩʪʴ, ʘ ʧʨʠ ʝʸ ʫʤʝʥʴʰʝʥʠʠ, ʥʘʙʦʨʦʪ, 

ʞʠʜʢʦʩʪʴ - ʥʘ ʨʘʙʦʯʠʡ ʦʨʛʘʥ. ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʧʨʠ ʪʘʢʦʤ ʜʚʠʞʝʥʠʠ ʩʣʦʠ 

ʞʠʜʢʦʩʪʠ ʩʦʟʜʘʶʪ ʨʘʟʣʠʯʥʫʶ ʚ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʦʙʣʘʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ, ʠ ʵʪʦʪ ʵʬʬʝʢʪ 

ʧʝʨʝʜʘʸʪʩʷ ʥʘ ʩʦʩʝʜʥʠʝ ʩʣʦʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʩʝʛʜʘ ʚʦʟʥʠʢʘʝʪ ʠʥʝʨʮʠʦʥʥʘʷ ʩʠʣʘ ʨʘʟʣʠʯʥʦʡ 

ʚʝʣʠʯʠʥʳ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʤʝʞʜʫ ʩʤʝʰʠʚʘʶʱʝʡ ʞʠʜʢʦʩʪʴʶ ʠ ʨʘʙʦʯʠʤ ʪʝʣʦʤ ʩʤʝʩʠʪʝʣʷ. ʕʪʦ 

ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ (ʥʦʨʤʘʣʴʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʟʚʝʰʝʥʥʳʭ ʯʘʩʪʠʮ ʧʦ ʦʙʲʸʤʫ ʞʠʜʢʦʩʪʠ ʠʣʠ ʠʭ ʦʪʩʫʪʩʪʚʠʝ, ʩʝʜʠʤʝʥʪʘʮʠʷ, 

ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʟʦʥʝ ʩʤʝʰʝʥʠʷ, ʫʩʢʦʨʝʥʠʝ ʪʝʧʣʦʤʘʩʩʦʧʝʨʝʥʦʩʘ)  ʧʨʦʮʝʩʩʘ. 
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ʈɽɿʋʃʔʊɸʊʓ ʊɽʆʈɽʊʀʏɽʉʂʀʍ ʀʉʉʃɽɼʆɺɸʅʀʁ 

ʇʈʀɺʆɼʆɺ  ʉ ʉʆʉʊɸɺʅʓʄ ʂʆʅʀʏɽʉʂʀʄ ʀ ɿʋɹʏɸʊʓʄ 

ʂʆʃɽʉʆʄ ʉ ʋʇʈʋɻʀʄ ʕʃɽʄɽʅʊʆʄ 
 

ɼʞʫʨʘʝʚ ɸ1., ɹʝʢʥʘʟʘʨʦʚ ɾ.ʍ.,2 ʂʦʜʠʨʙʦʝʚ ʈ.ʈ.2 

 

1 ʊʘʰʢʝʥʪʩʢʠʡ ʠʥʩʪʠʪʫʪ ʪʝʢʩʪʠʣʴʥʦʡ ʠ ʣʸʛʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ,  ʛ. ʊʘʰʢʝʥʪ, ʋʟʙʝʢʠʩʪʘʥ 
2 ʅʘʚʦʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʅʫʢʫʩ, ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ 

 

ʀʩʧʦʣʴʟʫʝʤʘʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʟʫʙʯʘʪʘʷ ʧʝʨʝʜʘʯʘ ʩʦʜʝʨʞʠʪ ʚʝʜʫʱʠʝ ʠ ʚʝʜʦʤʳʝ 

ʟʫʙʯʘʪʳʝ ʢʦʣʸʩʘ, ʟʫʙʴʷ ʢʦʪʦʨʳʭ ʟʘʮʝʧʣʝʥʠʝʤ ʧʝʨʝʜʘʶʪ ʚʨʘʱʘʪʝʣʴʥʳʝ ʜʚʠʞʝʥʠʷ ʦʪ ʚʘʣʘ 

ʚʝʜʫʱʝʛʦ ʟʫʙʯʘʪʦʛʦ ʢʦʣʝʩʘ-ʰʝʩʪʝʨʥʠ ʢ ʚʝʜʦʤʦʤʫ ʟʫʙʯʘʪʦʤʫ ʢʦʣʝʩʫ [1, 2, 3]. 

ʅʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʦʡ ʧʝʨʝʜʘʯʠ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʧʦʛʣʦʱʝʥʠʷ ʧʠʢʦʚʳʭ ʟʥʘʯʝʥʠʡ 

ʢʦʣʝʙʘʥʠʡ ʥʘʛʨʫʟʦʢ (ʤʦʤʝʥʪʦʚ) ʥʘ ʚʘʣʘʭ ʧʝʨʝʜʘʯʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʝʨʝʜʘʯʠ ʚ ʧʨʠʚʦʜʘʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʘʰʠʥ, ʨʘʙʦʪʘʶʱʠʭ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʥʘʛʨʫʟʢʘʤʠ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʙʳʩʪʨʦʤʫ 

ʠʟʥʦʩʫ ʟʫʙʴʝʚ ʢʦʣʸʩ, ʚʳʩʦʢʦʤʫ ʰʫʤʫ, ʚʳʭʦʜʫ ʠʟ ʩʪʨʦʷ ʧʦʜʰʠʧʥʠʢʦʚʳʭ ʦʧʦʨ, ʪʝʤ ʩʘʤʳʤ, 

ʩʥʠʞʝʥʠʶ ʨʝʩʫʨʩʘ ʨʘʙʦʪʳ ʟʫʙʯʘʪʦʡ ʧʝʨʝʜʘʯʠ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʥʳʭ ʨʝʞʠʤʘʭ 

ʨʘʙʦʪʳ. ʂʦʥʠʯʝʩʢʠʝ ʟʫʙʯʘʪʳʝ ʢʦʣʸʩʘ ʧʨʠʤʝʥʷʶʪ ʚ ʧʝʨʝʜʘʯʘʭ ʤʝʞʜʫ ʚʘʣʘʤʠ, ʦʩʠ ʢʦʪʦʨʳʭ 

ʨʘʩʧʦʣʦʞʝʥʳ ʧʦʜ ʫʛʣʦʤ, ʚ ʦʩʥʦʚʥʦʤ 900. 

ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʩʫʱʝʩʪʚʫʶʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʝʨʝʜʘʯʠ ʩ ʢʦʥʠʯʝʩʢʠʤʠ 

ʟʫʙʯʘʪʳʤʠ ʢʦʣʸʩʘʤʠ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝ ʧʦʛʣʦʱʝʥʠʷ ʧʠʢʦʚʳʭ ʟʥʘʯʝʥʠʡ ʥʘʛʨʫʟʦʢ ʥʘ 

ʚʘʣʘʭ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʘʰʠʥʘʭ. 

ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʫʜʝʨʞʠʚʘʥʠʷ ʚʘʣʦʚ ʚ ʨʘʚʥʦʚʝʩʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠʩʧʦʣʴʟʫʶʪ ʙʦʣʝʝ 

ʜʦʨʦʛʠʝ ʨʘʜʠʘʣʴʥʦ-ʫʧʦʨʥʳʝ ʧʦʜʰʠʧʥʠʢʠ ʚ ʢʘʯʝʩʪʚʝ ʦʧʦʨ ʚʘʣʦʚ, ʢʦʪʦʨʳʝ ʚʳʭʦʜʷʪ ʠʟ ʩʪʨʦʷ ʟʘ 

ʩʯʪy ʧʝʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ. ɺ ʜʨʫʛʦʡ ʠʟʚʝʩʪʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ 2 (ɿʫʙʯʘʪʘʷ 

ʧʝʨʝʜʘʯʘ. ʇʘʪʝʥʪ ʈʝʩ. ʋʟʙ.  FAP01392 ɸ. ɼʞʫʨʘʝʚ ʠ ʜʨ.)  [4]. 

ɼʘʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʥʝʢʦʪʦʨʳʝ ʧʦʛʣʦʱʝʥʠʷ ʧʠʢʦʚʳʭ ʟʥʘʯʝʥʠʡ ʢʨʫʪʷʱʠʭ 

ʤʦʤʝʥʪʦʚ. ʅʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʧʦʛʣʦʱʝʥʠʷ ʥʘʛʨʫʟʦʢ ʚ 

ʦʩʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʚʳʰʝʥʥʦʤʫ ʠʟʥʦʩʫ ʟʫʙʴʝʚ ʢʦʣʸʩ ʟʘ ʩʯʸʪ 

ʢʦʣʝʙʘʥʠʡ ʦʩʝʚʳʭ ʩʠʣ ʧʨʠ ʟʘʮʝʧʣʝʥʠʠ ʢʦʣʸʩ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʥʘʯʝʥʠʝ ʦʩʝʚʳʭ ʩʠʣ ʧʨʠ ʟʘʮʝʧʣʝʥʠʠ ʢʦʥʠʯʝʩʢʠʭ ʟʫʙʯʘʪʳʭ ʢʦʣʸʩ 

ʟʘʚʠʩʠʪ ʚ ʦʩʥʦʚʥʦʤ ʦʪ ʫʛʣʦʚ ʢʦʥʫʩʥʦʩʪʝʡ ʢʦʣʸʩ. ʏʝʤ ʙʦʣʴʰʝ ʫʛʦʣ ʢʦʥʫʩʥʦʩʪʠ ʢʦʣʸʩ, ʪʝʤ 

ʙʦʣʴʰʝ ʦʩʝʚʘʷ ʩʠʣʘ, ʩʦʛʣʘʩʥʦ: 

               Pz=ptgŬsinŭ     (1)  

ʛʜʝ: p - ʦʢʨʫʞʥʘʷ ʩʠʣʘ; ŭ - ʫʛʦʣ ʢʦʥʫʩʥʦʩʪʠ ʢʦʥʠʯʝʩʢʦʛʦ ʟʫʙʯʘʪʦʛʦ ʢʦʣʝʩʘ; Ŭ - ʫʛʦʣ 

ʟʘʮʝʧʣʝʥʠʷ.  

ʀʟ (1) ʚʠʜʥʦ, ʯʪʦ  ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʫʛʣʘ ŭ ʚʦʟʨʘʩʪʘʝʪ ʟʥʘʯʝʥʠʝ ʦʩʝʚʦʡ ʩʠʣʳ Pz. ɺ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʦʥʠʯʝʩʢʠʭ ʟʫʙʯʘʪʳʭ ʢʦʣʸʩʘʭ ʧʦʛʣʦʱʝʥʠʝ Pz ʦʪʩʫʪʩʪʚʫʝʪ. 

ʉ ʮʝʣʴʶ ʘʤʦʨʪʠʟʘʮʠʠ ʦʩʝʚʳʭ ʩʠʣ ʚ ʢʦʥʠʯʝʩʢʠʭ ʟʫʙʯʘʪʳʭ ʧʝʨʝʜʘʯʘʭ, ʪʝʤ ʩʘʤʳʤ 

ʫʚʝʣʠʯʝʥʠʝ ʨʝʩʫʨʩʘ ʨʘʙʦʪʳ ʧʝʨʝʜʘʯʠ ʠ ʚ ʮʝʣʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʤʘʰʠʥʳ ʙʳʣʘ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘ.  

ʂʦʥʠʯʝʩʢʘʷ ʟʫʙʯʘʪʘʷ ʧʝʨʝʜʘʯʘ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʆʙʦʜ 6 ʩ ʟʫʙʴʷʤʠ 

ʚʝʜʫʱʝʡ ʢʦʥʠʯʝʩʢʦʡ ʟʫʙʯʘʪʦʡ ʰʝʩʪʝʨʥʠ 1 ʧʦʣʫʯʘʝʪ ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʦʪ ʧʨʠʚʦʜʥʦʛʦ 



ɼʦʥʠʰʛʦϲʠ  ʪʝʭʥʦʣʦʛʠʠ ʊʦṉʠʢʠʩʪʦʥ 

 

41 
 

ʜʚʠʛʘʪʝʣʷ ʠ ʚʘʣʘ (ʥʘ ʨʠʩʫʥʢʝ ʥʝ ʧʦʢʘʟʘʥʦ), ʩʪʫʧʠʮʘ 5, ʯʝʨʝʟ ʢʦʥʠʯʝʩʢʫʶ ʨʝʟʠʥʦʚʫʶ ʚʪʫʣʢʫ 4. 

ʇʨʠ ʟʘʮʝʧʣʝʥʠʠ ʟʫʙʴʝʚ ʢʦʣʸʩ 1 ʠ 2 ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʤʝʞʜʫ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʤʠ 

ʚʘʣʘʤʠ ʧʝʨʝʜʘʸʪʩʷ ʢ ʦʙʦʜʫ 7 ʩ ʟʫʙʴʷʤʠ, ʠ ʯʝʨʝʟ ʢʦʥʠʯʝʩʢʫʶ ʨʝʟʠʥʦʚʫʶ ʚʪʫʣʢʫ 3 ʢ ʩʪʫʧʠʮʝ 8 ʠ 

ʜʘʣʝʝ ʢ ʚʳʭʦʜʥʦʤʫ ʚʘʣʫ. ʇʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʚʥʝʰʥʠʭ ʥʘʛʨʫʟʦʢ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʠʟʤʝʥʷʶʪʩʷ ʥʘʛʨʫʟʢʠ ʠ ʢʨʫʪʷʱʠʝ ʤʦʤʝʥʪʳ ʥʘ ʢʦʥʠʯʝʩʢʠʭ ʢʦʣʸʩʘʭ 1 ʠ 2.  

 
ʈʠʩʫʥʦʢ 1. - ʂʦʥʠʯʝʩʢʘʷ ʟʫʙʯʘʪʘʷ ʧʝʨʝʜʘʯʘ 

 

  ʇʨʠ ʵʪʦʤ ʟʘ ʩʯʸʪ ʜʝʬʦʨʤʘʮʠʠ ʚ ʢʨʫʛʦʚʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʨʝʟʠʥʦʚʳʭ ʚʪʫʣʦʢ 3 ʠ 4 

ʧʠʢʦʚʳʝ ʟʥʘʯʝʥʠʷ ʢʨʫʪʷʱʠʭ ʤʦʤʝʥʪʦʚ ʘʤʦʨʪʠʟʠʨʫʶʪʩʷ, ʧʨʦʠʩʭʦʜʠʪ ʨʘʚʥʦʤʝʨʥʦʝ ʚʨʘʱʝʥʠʝ 

ʢʦʥʠʯʝʩʢʠʭ ʢʦʣʸʩ 1 ʠ 2. ɿʘ ʩʯʸʪ ʢʦʥʫʩʥʦʩʪʠ ʨʝʟʠʥʦʚʳʭ ʚʪʫʣʦʢ 3 ʠ 4 ʧʨʦʠʩʭʦʜʠʪ ʘʤʦʨʪʠʟʘʮʠʷ 

ʦʩʝʚʳʭ ʩʠʣ, ʚʦʟʥʠʢʘʶʱʘʷ ʧʨʠ ʟʘʮʝʧʣʝʥʠʠ ʢʦʥʠʯʝʩʢʠʭ ʢʦʣʸʩ 1 ʠ 2.  

  ɿʥʘʯʝʥʠʷ ʢʦʥʫʩʥʦʩʪʝʡ ʨʝʟʠʥʦʚʳʭ ʚʪʫʣʦʢ 3 ʠ 4, ʚʳʙʨʘʥʥʳʝ ʨʘʚʥʳʤ ʩʦʦʪʚʝʪʩʪʚʠʝʤ 

ʢʦʥʫʩʥʦʩʪʝʡ ʢʦʣʸʩ 1 ʠ 2, ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʠʭ ʫʩʪʘʥʦʚʢʝ ʧʨʦʠʩʭʦʜʠʪ ʵʬʬʝʢʪʠʚʥʘʷ  

ʘʤʦʨʪʠʟʘʮʠʷ ʦʩʝʚʳʭ ʩʠʣ. ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʢʦʥʠʯʝʩʢʘʷ ʟʫʙʯʘʪʘʷ ʧʝʨʝʜʘʯʘ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʝʥʠʝ 

ʨʝʩʫʨʩʘ ʨʘʙʦʪʳ ʟʘ ʩʯʸʪ ʘʤʦʨʪʠʟʘʮʠʠ ʦʩʝʚʳʭ ʩʠʣ ʚ ʧʝʨʝʜʘʯʝ [5, 6, 7]. 
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ʈɸɿʈɸɹʆʊʂɸ ɺʓʉʆʂʆʕʌʌɽʂʊʀɺʅʆʁ ʂʆʅʉʊʈʋʂʊʀɺʅʆʁ ʉʍɽʄʓ 

ʊʈɸʅʉʆʈʊʀʈʋʖʐɽɻʆ ʂɸʅɸʃɸ ɺʆʃʆʂʅɸ ʇɽʈɽʍʆɼʅʀʂɸ 

ʇʅɽɺʄʆʄɽʍɸʅʀʏɽʉʂʆʁ ʇʈʗɼʀʃʔʅʆʁ ʄɸʐʀʅʓ 
 

ɼʞʫʨʘʝʚ ɸ., ʄʘʪʠʩʤʘʠʣʦʚ ʉ.ʃ., ʂʘʤʦʣʠʜʜʠʥʟʦʜʘ ʅ.ɾ. 

ʊʘʰʢʝʥʪʩʢʠʡ ʠʥʩʪʠʪʫʪ ʪʝʢʩʪʠʣʴʥʦʡ ʠ ʣʸʛʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʊʘʰʢʝʥʪ, ʋʟʙʝʢʠʩʪʘʥ 

 

ɺ ʠʟʚʝʩʪʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ [1] ʧʨʷʜʠʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩ ʦʪʢʨʳʪʳʤ ʢʦʥʮʦʤ ʠ ʤʝʭʘʥʠʟʤʦʤ 

ʦʪʢʨʳʚʘʥʠʷ ʣʝʥʪʳ, ʚ ʢʦʪʦʨʦʤ ʣʝʥʪʘ, ʚʨʝʤʝʥʥʦ ʭʨʘʥʷʱʘʷʩʷ ʚ ʧʨʷʜʠʣʴʥʦʡ ʙʘʥʢʝ, ʢʘʢ ʦʙʳʯʥʦ, 

ʧʦʜʘʸʪʩʷ ʥʘ ʚʨʘʱʘʶʱʠʡʩʷ ʦʪʢʨʳʚʘʶʱʠʡ ʮʠʣʠʥʜʨ, ʢʦʪʦʨʳʡ ʨʘʩʢʨʳʚʘʝʪ ʣʝʥʪʫ ʥʘ ʦʪʜʝʣʴʥʳʝ 

ʚʦʣʦʢʥʘ. ɿʘʪʝʤ ʦʪʜʝʣʴʥʳʝ ʚʦʣʦʢʥʘ ʧʦʜʘʶʪʩʷ ʥʘ ʚʨʘʱʘʶʱʠʡʩʷ ʥʘ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ 

ʧʨʷʜʠʣʴʥʳʡ ʨʦʪʦʨ ʯʝʨʝʟ ʥʘʧʨʘʚʣʷʶʱʠʡ ʢʘʥʘʣ ʜʣʷ ʚʦʣʦʢʦʥ, ʛʜʝ ʦʥʠ ʥʝʧʨʝʨʳʚʥʦ ʚʨʘʱʘʶʪʩʷ ʚʦ 

ʚʥʫʪʨʝʥʥʝʡ ʢʘʥʘʚʢʝ ʨʦʪʦʨʘ ʥʘ ʢʦʥʮʝ ʧʨʷʞʠ, ʚʳʭʦʜʷʱʝʡ ʠʟ ʧʨʷʜʠʣʴʥʦʛʦ ʨʦʪʦʨʘ ʯʝʨʝʟ ʥʘʩʘʜʢʫ 

ʜʣʷ ʚʳʚʦʜʘ. ɻʦʪʦʚʫʶ ʧʨʷʞʫ ʟʘʪʝʤ ʥʘʤʘʪʳʚʘʶʪ, ʦʙʨʘʟʫʷ ʙʦʙʠʥʫ ʩ ʧʝʨʝʢʨʸʩʪʥʦʡ ʥʘʤʦʪʢʦʡ ʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʥʘʤʦʪʦʯʥʦʤ ʤʝʭʘʥʠʟʤʝ. 

ʂ ʢʦʥʩʪʨʫʢʮʠʠ ʚʦʣʦʢʥʘ-ʧʨʦʚʦʜʷʱʠʭ ʢʘʥʘʣʦʚ ʵʪʦʛʦ ʪʠʧʘ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʚʳʩʦʢʠʝ 

ʪʨʝʙʦʚʘʥʠʷ. ʋʩʣʦʚʠʷ ʪʝʯʝʥʠʷ ʚʥʫʪʨʠ ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʘʥʘʣʦʚ ʜʣʷ ʚʦʣʦʢʦʥ ʜʦʣʞʥʳ 

ʛʘʨʘʥʪʠʨʦʚʘʪʴ, ʯʪʦ ʚʦʣʦʢʥʘ ʨʘʩʪʷʛʠʚʘʶʪʩʷ ʚʦ ʚʨʝʤʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠʣʠ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, 

ʦʩʪʘʶʪʩʷ ʨʘʩʪʷʥʫʪʳʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʚʝʨʭʥʦʩʪʴ ʵʪʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʩʪʦʷʥʥʦ 

ʛʣʘʜʢʦʡ, ʯʪʦʙʳ ʚʦ ʚʨʝʤʷ ʧʥʝʚʤʦʪʨʘʥʩʧʦʨʪʘ ʚʦʣʦʢʥʘ ʥʝ ʧʨʠʣʠʧʘʣʠ ʢ ʩʪʝʥʢʘʤ. ʂʨʦʤʝ ʪʦʛʦ, 

ʩʣʝʜʫʝʪ, ʥʘʩʢʦʣʴʢʦ ʵʪʦ ʚʦʟʤʦʞʥʦ, ʠʟʙʝʛʘʪʴ ʚʨʝʜʥʳʭ ʚʦʟʜʫʰʥʳʭ ʚʠʭʨʝʡ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ 

ʦʙʣʘʩʪʠ ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ ʚʦʣʦʢʦʥʥʦ-ʥʘʧʨʘʚʣʷʶʱʠʭ ʢʘʥʘʣʦʚ. 

ɺ ʜʨʫʛʦʡ ʠʟʚʝʩʪʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ [2] ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʡ ʚʦʣʦʢʦʥ-ʢʘʥʘʣ  ʩʦʩʪʦʠʪ ʠʟ 

ʜʚʫʭ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ ʢʘʥʘʣʘ, ʘ ʠʤʝʥʥʦ ʯʘʩʪʠ ʢʘʥʘʣʘ, ʧʨʦʭʦʜʷʱʠʝ ʚʥʫʪʨʠ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ 

ʚʩʪʘʚʢʠ ʢʘʥʘʣʘ ʥʘʧʨʘʚʣʝʥʠʷ ʚʦʣʦʢʥʘ, ʠ ʯʘʩʪʠ ʢʘʥʘʣʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʘʜʘʧʪʝʨʝ ʢʘʥʘʣʴʥʦʡ 

ʧʣʘʩʪʠʥʳ. ɺʦ ʚʨʝʤʷ ʨʘʙʦʪʳ, ʪʦ ʝʩʪʴ ʧʨʠ ʟʘʢʨʳʪʦʤ ʢʦʨʧʫʩʝ ʨʦʪʦʨʘ, ʚ ʨʘʙʦʪʘʶʱʠʡ ʧʨʷʜʠʣʴʥʳʡ 

ʨʦʪʦʨ ʟʘʭʦʜʠʪ ʧʝʨʝʭʦʜʥʠʢ ʢʘʥʘʣʴʥʦʡ ʧʣʘʩʪʠʥʳ, ʢʦʪʦʨʳʡ ʢʨʦʤʝ ʦʙʣʘʩʪʠ ʦʪʚʝʨʩʪʠʷ ʢʘʥʘʣʘ 

ʥʘʧʨʘʚʣʝʥʠʷ ʚʦʣʦʢʥʘ ʠʤʝʝʪ ʪʘʢʞʝ ʦʪʚʝʨʩʪʠʝ ʜʣʷ ʬʠʢʩʘʮʠʠ ʩʦʧʣʘ ʚʳʚʦʜʘ ʥʠʪʠ.  

ʅʝʜʦʩʪʘʪʢʦʤ ʠʟʚʝʩʪʥʳʭ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʭ ʚʦʣʦʢʦʥ-ʢʘʥʘʣʦʚ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʝ 

ʧʨʠʣʠʧʘʥʠʝ ʚʦʣʦʢʦʥ ʢ ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʥʘʣʘ ʟʘ ʩʯʸʪ ʫʚʝʣʠʯʝʥʥʦʡ ʧʣʦʱʘʜʠ 

ʢʦʥʪʘʢʪʘ, ʪʝʤ ʩʘʤʳʤ ʙʦʣʴʰʦʛʦ ʪʨʝʥʠʷ ʤʝʞʜʫ ʥʠʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʠʤʝʶʪʩʷ ʩʣʫʯʘʠ ʧʝʨʝʧʣʝʪʝʥʠʷ 

ʚʦʣʦʢʦʥ ʚʦ ʚʨʝʤʷ ʠʭ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʚ ʵʪʠ ʢʘʥʘʣʳ. 

ʉʫʱʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʛʦ ʢʘʥʘʣʘ-ʧʝʨʝʭʦʜʥʠʢʘ ʧʨʷʜʠʣʴʥʦʡ ʤʘʰʠʥʳ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʡ ʚʦʣʦʢʦʥ-ʢʘʥʘʣ ʧʝʨʝʭʦʜʥʠʢʘ ʚʳʧʦʣʥʝʥ 

ʰʝʩʪʠʛʨʘʥʥʳʤ ʚ ʚʠʜʝ ʫʩʝʯʸʥʥʦʡ ʧʠʨʘʤʠʜʳ, ʧʨʠ ʵʪʦʤ ʦʪʚʝʨʩʪʠʝ ʩʫʞʘʝʪʩʷ ʧʦ ʜʣʠʥʝ ʢʘʥʘʣʘ ʧʦ 

ʭʦʜʫ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʚʦʣʦʢʦʥ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ. ʂʘʥʘʣ ʚʳʧʦʣʥʝʥ ʩ ʧʦʚʸʨʥʫʪʳʤʠ ʛʨʘʥʷʤʠ ʥʘ ʫʛʦʣ çŬè. 

ʄʥʦʛʦʛʨʘʥʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʝʛʦ ʢʘʥʘʣʘ ʧʝʨʝʭʦʜʥʠʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʥʠʞʝʥʠʝ 
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ʪʨʝʥʠʷ ʤʝʞʜʫ ʚʦʣʦʢʥʦʤ ʠ ʧʣʦʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʛʨʘʥʝʡ ʢʘʥʘʣʘ ʟʘ ʩʯʸʪ ʩʥʠʞʝʥʠʷ ʧʣʦʱʘʜʠ ʠʭ 

ʢʦʥʪʘʢʪʘ. ʇʦʚʸʨʥʫʪʦʩʪʴ ʛʨʘʥʝʡ ʥʘ ʫʛʦʣ çŬè ʩʥʠʞʘʝʪ ʧʝʨʝʧʣʝʪʝʥʠʝ ʚʦʣʦʢʦʥ ʤʝʞʜʫ ʩʦʙʦʡ.  

ʂʦʥʩʪʨʫʢʮʠʷ ʧʦʷʩʥʷʝʪʩʷ ʯʝʨʪʝʞʦʤ, ʛʜʝ ʥʘ ʨʠʩʫʥʢʝ 1 ʧʦʢʘʟʘʥ ʦʙʱʠʡ ʚʠʜ ʚ 

ʘʢʩʦʥʦʤʝʪʨʠʠ ʧʝʨʝʭʦʜʥʠʢʘ ʩ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʤ ʚʦʣʦʢʦʥ-ʢʘʥʘʣʦʤ ʧʨʷʜʠʣʴʥʦʡ ʤʘʰʠʥʳ ʠ ʚʠʜ 

ɸ. ʂʦʥʩʪʨʫʢʮʠʷ ʚʢʣʶʯʘʝʪ ʧʝʨʝʭʦʜʥʠʢ 1 ʠ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʡ ʚʦʣʦʢʦʥ-ʢʘʥʘʣ 2 ʚ ʥʸʤ. 

ʊʨʘʥʩʧʦʨʪʠʨʫʶʠɦʡ ʢʘʥʘʣ 2 ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ ʫʩʝʯʸʥʥʦʡ ʧʠʨʘʤʠʜʳ ʩ ʧʦʚʸʨʥʫʪʦʩʪʴʶ ʥʘ ʫʛʦʣ 

çŬè ʛʨʘʥʷʤʠ 3.  

ʂʦʥʩʪʨʫʢʮʠʷ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɿʘ ʩʯʸʪ ʚʘʢʫʫʤʘ, ʩʦʟʜʘʚʘʝʤʦʛʦ ʨʦʪʦʨʦʤ 

(ʥʘ ʨʠʩʫʥʢʝ ʥʝ ʧʦʢʘʟʘʥ), ʜʠʩʢʨʝʪʠʟʠʨʦʚʘʥʥʳʝ ʚʦʣʦʢʥʘ ʧʦʜʘʶʪʩʷ ʚ ʨʘʙʦʯʫʶ ʟʦʥʫ ʯʝʨʝʟ 

ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʡ ʢʘʥʘʣ 2 ʧʝʨʝʭʦʜʥʠʢʘ 1. ʇʨʠ ʵʪʦʤ ʟʘ ʩʯʸʪ ʩʥʠʞʝʥʠʷ ʧʣʦʱʘʜʠ ʢʦʥʪʘʢʪʘ 

ʚʦʣʦʢʦʥ ʦ ʧʣʦʩʢʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʘʥʝʡ 3, ʢʘʥʘʣ 2 ʫʤʝʥʴʰʘʝʪ ʪʨʝʥʠʝ ʤʝʞʜʫ ʥʠʤʠ. ʕʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʤʝʥʴʰʝʥʠʶ ʪʦʨʤʦʞʝʥʠʷ ʚʦʣʦʢʦʥ ʧʨʠ ʠʭ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʚ 

ʢʘʥʘʣʝ 2. ʇʦʚʨyʥʫʪʦʩʪʴ ʛʨʘʥʝʡ ʧʦʟʚʦʣʷʝʪ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴ ʚʦʣʦʢʥʘ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʠʭ 

ʧʝʨʝʧʣʝʪʝʥʠʝʤ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʚʝʨʭʥʦʩʪʴ ʛʨʘʥʝʡ 3 ʢʘʥʘʣʘ 2 ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʘʪʦʯʥʦʝ 

ʨʘʩʪʷʞʝʥʠʝ ʚʦʣʦʢʦʥ ʧʨʠ ʠʭ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ.  
 

       
 

ʈʠʩʫʥʦʢ 1. - ʉʭʝʤʘ ʪʨʘʥʩʧʦʨʪʠʨʫʶʰʝʛʦ ʢʘʥʘʣʘ ʚʦʣʦʢʥʘ ʧʝʨʝʭʦʜʥʠʢʘ  

ʧʥʝʚʤʦʤʝʭʘʥʠʯʝʩʢʦʡ ʧʨʷʜʠʣʴʥʦʡ ʤʘʰʠʥ r
 

ɺʳʚʦʜ. ʇʝʨʝʜʘʯʘ ʚʦʣʦʢʦʥ ʚ ʧʨʷʜʠʣʴʥʫʶ ʢʘʤʝʨʫ ʙʳʣʘ ʫʣʫʯʰʝʥʘ ʟʘ ʩʯʸʪ ʪʦʛʦ, ʯʪʦ ʚ 

ʥʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʡ ʢʘʥʘʣ ʩʪʘʣ ʙʦʣʝʝ ʫʥʠʚʝʨʩʘʣʴʥʳʤ. ʋʣʫʯʰʠʣʠʩʴ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʨʷʞʠ. ɹʳʣʦ ʜʦʩʪʠʛʥʫʪʦ ʩʥʠʞʝʥʠʝ ʟʘʚʠʭʨʝʥʥʦʩʪʠ, ʩʦʟʜʘʚʘʝʤʦʡ ʚ 

ʢʘʥʘʣʝ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʟʘʧʫʪʳʚʘʥʠʝ ʚʦʣʦʢʦʥ. 
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ʈɸɿʈɸɹʆʊʂɸ ʀ ʀʉʉʃɽɼʆɺɸʅʀɽ ʕʌʌɽʂʊʀɺʅʆʁ ʂʆʅʉʊʈʋʂʎʀʀ 

ʉɽʇɸʈɸʊʆʈɸ ɼʃʗ ɺʆʃʆʂʅʀʉʊʓʍ ʄɸʊɽʈʀɸʃʆɺ 
 

ɼʞʫʨʘʝʚ1 ɸ.ɼ., ɼʘʚʠʜʙʘʝʚ ɹ.ʅ., ɼʘʚʠʜʙʘʝʚʘ2 ʅ.ɹ. 
   1ʊʘʰʢʝʥʪʩʢʠʡ ʠʥʩʪʠʪʫʪ ʪʝʢʩʪʠʣʴʥʦʡ ʠ ʣʸʛʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

2 ʌʝʨʛʘʥʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ   

 

ɺ ʦʙʣʘʩʪʠ ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʚ ʭʣʦʧʢʦʦʯʠʩʪʠʪʝʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʩʝʧʘʨʘʪʦʨ ʭʣʦʧʢʘ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʭʣʦʧʢʦʦʯʠʩʪʠʪʝʣʴʥʳʭ 

ʟʘʚʦʜʘʭ ʜʣʷ ʦʪʜʝʣʝʥʠʷ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʦʪ ʚʦʟʜʫʭʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʭʣʦʧʢʦʚʳʡ ʩʝʧʘʨʘʪʦʨ ʪʠʧʘ 

ʉʉ-15ɸ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʩʝʧʘʨʘʮʠʦʥʥʦʡ ʢʘʤʝʨʳ, ʚʘʢʫʫʤ-ʢʣʘʧʘʥʘ, ʧʝʨʬʦʨʠʨʦʚʘʥʥʦʡ ʩʝʪʢʠ 

ʠ ʩʢʨʝʙʢʦʚʦʛʦ ʚʘʣʘ  [1]. 

ʅʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʦʪʜʝʣʝʥʠʷ ʭʣʦʧʢʘ-

ʩʳʨʮʘ ʦʪ ʚʦʟʜʫʭʘ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʠʡ ʠʟʥʦʩ ʠ ʩʥʠʞʝʥʠʝ ʨʝʩʫʨʩʘ ʨʘʙʦʪʳ ʢʘʤʝʨʳ ʟʘ ʩʯʸʪ 

ʫʜʘʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʭʣʦʧʢʘ-ʩʳʨʮʘ, ʦʩʦʙʝʥʥʦ ʢʨʫʧʥʳʭ ʩʦʨʥʳʭ ʧʨʠʤʝʩʝʡ (ʢʘʤʝʥʴ ʠ 

ʜʨ. ʪʷʞʸʣʳʝ ʧʨʠʤʝʩʠ) ʦ ʩʪʝʥʢʠ ʢʘʤʝʨʳ. ʇʨʠ ʵʪʦʤ ʩʪʝʥʢʘ ʥʘʛʨʝʚʘʝʪʩʷ, ʧʨʦʠʩʭʦʜʠʪ ʝʸ 

ʜʝʬʦʨʤʘʮʠʷ, ʘ ʪʘʢʞʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʪʨʝʱʠʥʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʝʟʢʦʤʫ ʩʥʠʞʝʥʠʶ 

ʜʘʚʣʝʥʠʷ ʚ ʢʘʤʝʨʝ ʠ ʢ ʟʘʙʦʶ ʭʣʦʧʢʘ-ʩʳʨʮʘ.  

ɺ ʠʟʚʝʩʪʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩʝʧʘʨʘʪʦʨʘ ʜʣʷ ʚʦʣʦʢʥʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʠʤʝʶʱʝʛʦ  

ʨʘʟʜʝʣʠʪʝʣʴʥʫʶ ʢʘʤʝʨʫ, ʚʭʦʜʥʦʡ ʠ ʚʳʭʦʜʥʦʡ ʧʘʪʨʫʙʢʠ, ʧʨʠʚʦʜʥʦʡ ʩʝʪʯʘʪʳʡ ʙʘʨʘʙʘʥ, 

ʨʘʩʰʠʨʷʶʱʠʡʩʷ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʦʪ ʚʭʦʜʥʦʛʦ ʧʘʪʨʫʙʢʘ ʢ ʩʝʪʯʘʪʦʤʫ ʙʘʨʘʙʘʥʫ, 

ʧʨʠʯʸʤ ʚʥʫʪʨʠ ʢʘʤʝʨʳ ʥʘʧʨʦʪʠʚ ʚʭʦʜʥʦʛʦ ʧʘʪʨʫʙʢʘ ʨʘʟʤʝʱʝʥʘ ʦʪʨʘʞʘʪʝʣʴʥʘʷ 

ʧʝʨʝʛʦʨʦʜʢʘ, ʨʘʟʜʝʣʷʶʱʘʷ ʢʘʤʝʨʫ ʥʘ ʜʚʘ ʢʘʥʘʣʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʘʤʝʨʳ 

ʧʥʝʚʤʦʧʨʦʚʦʜ, ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʘʤʝʨʳ - ʚʦʣʦʢʥʦʧʨʦʚʦʜ, ʩʤʦʥʪʠʨʦʚʘʥʥʳʡ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʢʘʤʝʨʳ ʚʘʢʫʫʤ- ʢʣʘʧʘʥ  [2]. ʅʝʜʦʩʪʘʪʢʦʤ ʠʟʚʝʩʪʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʝʧʘʨʘʮʠʠ ʠ ʚʦʟʤʦʞʥʳʝ ʟʘʙʦʠ ʢʘʤʝʨʳ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʚ 

ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ ʠʟʤʝʥʷʝʪʩʷ ʦʙʲʤy ʩʤʝʩʠ ʚʦʟʜʫʭʘ ʩ ʭʣʦʧʢʦʤ ʚʦ ʚʭʦʜʥʦʤ ʧʘʪʨʫʙʢʝ. ʅʦ 

ʧʨʠ ʵʪʦʤ ʩʝʯʝʥʠʠ ʧʥʝʚʤʦʧʨʦʚʦʜ ʠ ʚʦʣʦʢʥʦʧʨʦʚʦʜ (ʭʣʦʧʢʦʧʨʦʚʦʜ) ʦʩʪʘʶʪʩʷ 

ʥʝʠʟʤʝʥʝʥʥʳʤʠ, ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʨʘʟʜʝʣʝʥʠʝ ʭʣʦʧʢʘ ʦʪ ʚʦʟʜʫʭʘ. 

ɺ ʠʟʚʝʩʪʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩʝʧʘʨʘʪʦʨʘ ʜʣʷ ʚʦʣʦʢʥʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ ʦʪʨʘʞʘʪʝʣʴ 

ʚʳʧʦʣʥʝʥ ʩʦʩʪʘʚʥʳʤ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʩ ʟʘʟʦʨʦʤ, ʦʙʨʘʟʫʶʱʠʤ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʚʦʟʜʫʭʦʦʪʚʦʜʥʦʡ ʢʘʥʘʣ, ʧʨʠ ʵʪʦʤ ʥʠʞʥʷʷ ʯʘʩʪʴ 

ʦʪʨʘʞʘʪʝʣʷ ʠʤʝʝʪ ʢʦʥʮʝʚʦʡ ʚʳʢʣʶʯʘʪʝʣʴ ʩʠʩʪʝʤʳ ʦʪʩʦʩʘ ʠ ʜʘʪʯʠʢ ʟʘʧʦʣʥʝʥʠʷ 

ʚʦʣʦʢʥʦʦʪʚʦʜʥʦʛʦ ʢʘʥʘʣʘ, ʚʳʧʦʣʥʝʥʥʳʡ ʚ ʚʠʜʝ ʢʦʥʩʦʣʴʥʦʡ ʛʨʝʙʝʥʯʘʪʦʡ ʧʣʘʩʪʠʥʳ, 

ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʰʘʨʥʠʨʥʦ ʩ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʫʛʣʘ ʝʸ ʧʦʚʦʨʦʪʘ ʠ ʠʤʝʶʱʝʡ ʚʳʩʪʫʧ ʧʨʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʢʦʥʮʝʚʳʤ ʚʳʢʣʶʯʘʪʝʣʝʤ  [3]. 

ʅʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʦʛʦ ʩʝʧʘʨʘʪʦʨʘ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʥʠʟʢʠʡ 

ʵʬʬʝʢʪ ʩʝʧʘʨʘʮʠʠ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʠ ʧʨʦʮʝʥʪʥʦʛʦ 

ʩʦʦʪʥʦʰʝʥʠʷ ʚʦʟʜʫʭʘ ʠ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʚ ʩʤʝʩʠ. 

ɺ ʜʨʫʛʦʡ ʠʟʚʝʩʪʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩʝʧʘʨʘʪʦʨʘ ʜʣʷ ʚʦʣʦʢʥʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʩʦʜʝʨʞʘʱʝʡ 

ʩʝʧʘʨʘʮʠʦʥʥʫʶ ʢʘʤʝʨʫ, ʧʦʜ ʥʠʤ ʚʘʢʫʫʤ-ʢʣʘʧʘʥ, ʧʝʨʬʦʨʠʨʦʚʘʥʥʫʶ ʩʝʪʢʫ, ʩʢʨʝʙʢʦʚʳʡ ʚʘʣ, 

ʥʘʨʫʞʥʫʶ ʚʪʫʣʢʫ ʩʦ ʩʢʨʝʙʢʦʚʳʤʠ ʣʦʧʘʩʪʷʤʠ, ʧʨʠ ʵʪʦʤ  ʥʘ ʩʢʨʝʙʢʦʚʦʤ ʚʘʣʝ ʧʦʩʨʝʜʩʪʚʦʤ 

ʫʧʨʫʛʦʡ ʚʪʫʣʢʠ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘʨʫʞʥʘʷ ʚʪʫʣʢʘ ʩʦ ʩʢʨʝʙʢʦʚʳʤʠ ʣʦʧʘʩʪʷʤʠ, ʘ ʥʘ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʩʪʝʥʢʝ ʩʝʧʘʨʘʮʠʦʥʥʦʡ ʢʘʤʝʨʳ ʦʪ ʟʦʥʳ ʧʦʜʘʯʠ ʭʣʦʧʢʘ ʩ ʚʦʟʜʫʭʦʤ 

ʫʩʪʘʥʦʚʣʝʥʘ ʘʤʦʨʪʠʟʠʨʫʶʱʘʷ ʧʣʘʩʪʠʥʘ ʧʦʩʨʝʜʩʪʚʦʤ ʨʝʟʠʥʦʚʦʡ ʧʨʦʢʣʘʜʢʠ  [4]. 
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ʅʝʜʦʩʪʘʪʢʦʤ  ʜʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʚʦʟʤʦʞʥʳʭ ʘʤʦʨʪʠʟʘʮʠʡ 

ʯʘʩʪʝʡ ʭʣʦʧʢʘ ʠ ʩʦʨʘ ʩ ʫʯʸʪʦʤ ʠʭ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ 

ʘʤʦʨʪʠʟʘʪʦʨʘ. ʇʨʠ ʵʪʦʤ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʭʣʦʧʢʘ ʠ ʩʦʨʘ ʧʨʠʭʦʜʠʪʩʷ ʢ ʩʨʝʜʥʝʡ ʯʘʩʪʠ 

ʘʤʦʨʪʠʟʘʪʦʨʘ, ʘ ʧʦ ʢʨʘʷʤ ʩʥʠʞʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʪʝʡ ʭʣʦʧʢʘ, ʫʜʘʨʷʶʱʠʭʩʷ ʦʙ 

ʘʤʦʨʪʠʟʘʪʦʨ. ʈʝʟʠʥʦʚʘʷ ʧʨʦʢʣʘʜʢʘ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʨʘʙʦʪʘʪʴ ʚ ʪʷʞʸʣʳʭ ʫʩʣʦʚʠʷʭ, ʦʩʦʙʝʥʥʦ 

ʨʘʟʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ, ʧʨʠ ʭʦʣʦʜʥʦʡ ʠ ʞʘʨʢʦʡ ʧʦʛʦʜʝ ʨʝʟʠʥʘ ʪʝʨʷʝʪ ʩʚʦʶ 

ʛʠʙʢʦʩʪʴ, ʩʪʘʥʦʚʠʪʩʷ ʪʚʸʨʜʦʡ ʠ ʪʝʨʷʝʪ ʜʝʬʦʨʤʘʮʠʦʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ.  

ɿʘʜʘʯʝʡ ʥʘʰʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʫʩʪʨʘʥʝʥʠʝ ʠʟʥʦʩʘ, ʣʠʢʚʠʜʘʮʠʷ ʜʝʬʦʨʤʘʮʠʡ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʩʪʝʥʢʠ ʦʪ ʟʦʥʳ ʧʦʜʘʯʠ ʭʣʦʧʢʘ, ʢʦʪʦʨʳʝ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ 

ʢʘʯʝʩʪʚʝ ʚʦʣʦʢʥʘ, ʘ ʪʘʢʞʝ ʥʘ ʧʦʚʨʝʞʜʸʥʥʦʩʪʴ ʩʝʤʷʥ ʭʣʦʧʢʘ. ʇʦʩʪʘʚʣʝʥʥʘʷ ʟʘʜʘʯʘ 

ʨʝʰʘʝʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʢʦʥʩʪʨʫʢʮʠʠ ʩʝʧʘʨʘʪʦʨʘ ʜʣʷ ʚʦʣʦʢʥʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʧʫʪʸʤ  ʫʚʝʣʠʯʝʥʠʷ ʥʘʜʸʞʥʦʩʪʠ ʨʘʙʦʪʳ ʘʤʦʨʪʠʟʠʨʫʶʱʝʡ ʧʣʘʩʪʠʥʳ. 

ʉʫʱʥʦʩʪʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʝʧʘʨʘʪʦʨ ʜʣʷ ʚʦʣʦʢʥʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ 

(ʭʣʦʧʢʘ) ʩʦʜʝʨʞʠʪ ʩʝʧʘʨʘʮʠʦʥʥʫʶ ʢʘʤʝʨʫ, ʚʘʢʫʫʤ-ʢʣʘʧʘʥ, ʧʝʨʬʦʨʠʨʦʚʘʥʥʫʶ ʩʝʪʢʫ, 

ʩʢʨʝʙʢʦʚʳʡ ʚʘʣ, ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʩʪʝʥʢʝ ʩʝʧʘʨʘʮʠʦʥʥʦʡ ʢʘʤʝʨʳ ʦʪ ʟʦʥʳ ʧʦʜʘʯʠ 

ʭʣʦʧʢʘ ʩ ʚʦʟʜʫʭʦʤ ʫʩʪʘʥʦʚʣʝʥʘ ʘʤʦʨʪʠʟʠʨʫʶʱʘʷ ʧʣʘʩʪʠʥʘ, ʩʦʝʜʠʥʸʥʥʘʷ ʩʦ ʩʪʝʥʢʦʡ 

ʧʦʩʨʝʜʩʪʚʦʤ ʘʤʦʨʪʠʟʘʪʦʨʘ ʚ ʚʠʜʝ Z-ʦʙʨʘʟʥʦʡ ʧʣʘʩʪʠʥʯʘʪʦʡ ʧʨʫʞʠʥʳ, ʘ ʥʘ ʨʘʙʦʯʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʘʤʦʨʪʠʟʠʨʫʶʱʝʡ ʧʣʘʩʪʠʥʳ ʧʨʠʢʨʝʧʣʝʥʘ (ʩʢʣʝʡʢʘ) ʨʝʟʠʥʦʪʢʘʥʝʚʘʷ 

ʧʨʦʢʣʘʜʢʘ. ʇʨʠ ʵʪʦʤ Z-ʦʙʨʘʟʥʘʷ ʧʣʘʩʪʠʥʯʘʪʘʷ ʧʨʫʞʠʥʘ, ʠʟʛʦʪʦʚʣʝʥʥʘʷ ʠʟ ʧʨʫʞʠʥʥʦʡ 

ʩʪʘʣʠ 65ɻ, ʘ ʨʝʟʠʥʦʪʢʘʥʝʚʘʷ ʧʨʦʢʣʘʜʢʘ - ʠʟ ʣʝʥʪʳ ʪʠʧʘ ɹʂʅʃ-65. 

ʉʝʧʘʨʘʪʦʨ ʜʣʷ ʚʦʣʦʢʥʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʨʠʩʫʥʦʢ 1), ʩʦʜʝʨʞʘʱʠʡ ʩʝʧʘʨʘʮʠʦʥʥʫʶ 

ʢʘʤʝʨʫ - 1, ʧʝʨʬʦʨʠʨʦʚʘʥʥʫʶ ʩʝʪʢʫ - 2, ʚʘʢʫʫʤ-ʢʣʘʧʘʥ - 3, ʩʢʨʝʙʢʦʚʳʡ ʚʘʣ - 5, ʩʢʨʝʙʢʦʚʫʶ 

ʣʦʧʘʩʪʴ - 4, ʢ ʟʘʜʥʝʡ ʩʪʝʥʢʝ ʢʦʨʧʫʩʘ - 9 ʫʩʪʘʥʦʚʣʝʥʘ ʘʤʦʨʪʠʟʠʨʫʶʱʘʷ ʧʣʘʩʪʠʥʘ - 6, 

ʧʦʩʨʝʜʩʪʚʦʤ Z-ʦʙʨʘʟʥʳʭ ʧʣʘʩʪʠʥʯʘʪʳʭ ʘʤʦʨʪʠʟʘʪʦʨʦʚ - 8. ʇʨʠ ʵʪʦʤ ʥʘ ʨʘʙʦʯʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʘʤʦʨʪʠʟʠʨʫʶʱʠʭ ʧʣʘʩʪʠʥ - 6 ʧʨʠʢʨʝʧʣʝʥʘ (ʩʢʣʝʝʥʘ) ʨʝʟʠʥʦʪʢʘʥʝʚʘʷ 

ʧʨʦʢʣʘʜʢʘ. ʇʣʘʩʪʠʥʯʘʪʳʝ ʧʨʫʞʠʥʥʳʝ Z-ʦʙʨʘʟʥʳʝ ʘʤʦʨʪʠʟʘʪʦʨʳ - 8 ʥʘʢʣʝʝʥʳ ʚ ʦʜʥʫ 

ʩʪʦʨʦʥʫ, ʥʦ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʠ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ.  

ʉʝʧʘʨʘʪʦʨ ʜʣʷ ʚʦʣʦʢʥʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʭʣʦʧʦʢ-ʩʳʨʝʮ ʚʤʝʩʪʝ ʩ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʤ ʝʛʦ ʚʦʟʜʫʭʦʤ ʧʦ ʚʩʘʩʳʚʘʶʱʝʤʫ ʪʨʫʙʦʧʨʦʚʦʜʫ 

ʩʢʦʣʴʟʠʪ ʚ ʩʝʧʘʨʘʮʠʦʥʥʫʶ ʢʘʤʝʨʫ - 1, ʧʦʧʘʜʘʝʪ ʚ ʚʘʢʫʫʤ-ʢʣʘʧʘʥ - 3 ʠ ʝʛʦ ʢʨʳʣʴʯʘʪʢʦʡ 

ʚr ʛʨʫʞʘʝʪʩʷ ʠʟ ʩʝʧʘʨʘʪʦʨʘ. ʆʪʜʝʣʸʥʥʳʝ ʣʝʪʫʯʢʠ ʭʣʦʧʢʘ-ʩʳʨʮʘ, ʧʨʠʩʪʘʶʱʠʝ ʢ   

ʧʝʨʬʦʨʠʨʦʚʘʥʥʳʤ ʩʝʪʢʘʤ - 2 ʩʝʧʘʨʘʮʠʦʥʥʦʡ ʢʘʤʝʨʳ - 1, ʦʯʠʱʘʶʪʩʷ ʩ ʥʠʭ ʩʢʨʝʙʢʘʤʠ - 4 

ʚʘʣʘ - 5, ʘ ʟʘʪʝʤ ʩʙʨʘʩʳʚʘʶʪʩʷ ʚ ʚʘʢʫʫʤ-ʢʣʘʧʘʥ - 3. ʇʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʧʦʜ ʜʘʚʣʝʥʠʝʤ 

ʭʣʦʧʢʘ-ʩʳʨʮʘ ʩ ʚʦʟʜʫʭʦʤ ʥʘ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ ʦʥʠ ʧʦʧʘʜʘʶʪ ʚ ʩʝʧʘʨʘʮʠʦʥʥʫʶ ʢʘʤʝʨʫ - 

1 ʠ ʩ ʪʷʞʸʣʳʤʠ ʢʨʫʧʥʳʤʠ ʧʨʠʤʝʩʷʤʠ ʩ ʭʣʦʧʢʦʤ ʫʜʘʨʷʶʪʩʷ ʦ ʧʦʚʝʨʭʥʦʩʪʴ 

ʨʝʟʠʥʦʪʢʘʥʝʚʦʡ ʧʨʦʢʣʘʜʢʠ - 7 ʘʤʦʨʪʠʟʠʨʫʶʱʝʡ ʧʣʘʩʪʠʥʳ - 6, ʜʘʣʝʝ ʟʘ ʩʯʪy ʜʝʬʦʨʤʘʮʠʠ 

Z-ʦʙʨʘʟʥʳʭ ʧʨʫʞʠʥʥʳʭ ʧʣʘʩʪʠʥʯʘʪʳʭ ʘʤʦʨʪʠʟʘʪʦʨʦʚ - 8 ʦʥʠ ʘʤʦʨʪʠʟʠʨʫʶʪʩʷ. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʜʝʬʦʨʤʘʮʠʠ Z-ʦʙʨʘʟʥʳʭ ʧʨʫʞʠʥʥʳʭ ʧʣʘʩʪʠʥʯʘʪʳʭ ʘʤʦʨʪʠʟʘʪʦʨʦʚ, ʧʨʠ 

ʫʩʪʘʥʦʚʢʝ ʠʭ ʚ ʦʜʥʦʩʪʦʨʦʥʥʝʤ ʥʘʧʨʘʚʣʝʥʠʠ ʘʤʦʨʪʠʟʠʨʫʶʱʘʷ ʧʣʘʩʪʠʥʘ - 6 ʩ 

ʨʝʟʠʥʦʪʢʘʥʝʚʦʡ ʧʨʦʢʣʘʜʢʦʡ - 7 ʜʚʠʞʝʪʩʷ, ʢʘʢ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ, ʪʘʢ ʠ ʚʝʨʪʠʢʘʣʴʥʦ ʚʥʠʟ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʙʳʩʪʨʳʡ ʦʪʚʦʜ    ʢʨʫʧʥʳʭ ʧʨʠʤʝʩʝʡ ʩ ʭʣʦʧʢʦʤ ʚʥʠʟ.  
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ʈʠʩʫʥʦʢ 1. - ʆʙʱʠʡ ʚʠʜ ʩʝʧʘʨʘʪʦʨʘ 
 

ɺʳʚʦʜʳ: 1) ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʜʝʣʝʥʠʷ 

ʚʦʣʦʢʥʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʪ ʚʦʟʜʫʭʘ, ʣʠʢʚʠʜʘʮʠʶ ʧʦʚʨʝʞʜʝʥʠʷ ʟʘʜʥʝʡ ʩʪʝʥʢʠ ʠ ʧʦʚʳʰʘʝʪ 

ʨʝʩʫʨʩʳ ʨʘʙʦʪʳ ʩʝʧʘʨʘʪʦʨʘ; 2) ʩʥʠʞʘʝʪ ʧʦʚʨʝʞʜʸʥʥʦʩʪʴ ʩʝʤʷʥ ʥʝ ʤʝʥʝʝ ʥʘ 0,2% ʠ 

ʟʘʩʦʨʸʥʥʦʩʪʴ - ʥʘ 0,15%; 3) ʦʞʠʜʘʝʤʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʥʘ ʭʣʦʧʢʦʦʯʠʩʪʠʪʝʣʴʥʳʭ 

ʟʘʚʦʜʘʭ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʜʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 20%.  
 

ʃʠʪʝʨʘʪʫʨʘ: 

1. ʇʝʨʚʠʯʥʘʷ ʧʝʨʝʨʘʙʦʪʢʘ ʭʣʦʧʢʘ-ʩʳʨʮʘ. ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. ʇʦʜ ʨʝʜʘʢ. ʕ.ɿ. ɿʠʢʨʠʸʝʚʘ, 

ʊ., ʄʝʭʥʘʪ, - 1999. - ʉ. 258-268. 

 2. ʇʘʪʝʥʪ UZ.IAP04998 

 3. ʇʘʪʝʥʪ SU.1770463 

 4. ɼʞʫʨʘʝʚ ɸ., ɼʘʚʠʜʙʘʝʚ ɹ.ʅ., ɸʣʠʤʦʚ ʆ.ʅ., ɼʘʚʠʜʙʘʝʚʘ ʅ.ɹ. ʉʝʧʘʨʘʪʦʨ ʜʣʷ 

ʚʦʣʦʢʥʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʇʘʪʝʥʪ ʈʝʩʧ. ʋʟ. ˉ  06300 .10.10.2018. 

5. ɼʞʫʨʘʝʚ ɸ., ɼʘʚʠʜʙʘʝʚ ɹ.ʅ., ɿʫʣʧʫʝʚ ʉ.ʄ., ɼʘʚʠʜʙʘʝʚʘ ʅ.ɹ. ʉʝʧʘʨʘʪʦʨ ʜʣʷ 

ʚʦʣʦʢʥʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʇʘʪʝʥʪ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧ. ˉ  364 30.08.2023. 
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ɺʓʊʗɾʅʆʁ ʇʈʀɹʆʈ ʇʈʗɼʀʃʔʅʆʁ ʄɸʐʀʅʓ 
 

ɼʞʫʨʘʝʚɸ1., ʀʩʘץʫʣʦʚɺ1., ʗʨʘʰʦʚ ʉ1., ʊʫʣʘʛʘʥʦʚʘ ʄ1., ʀʙʨʦʛʠʤʦʚ ʍ.ʀ.2 

ʊʘʰʢʝʥʪʩʢʠʡ ʠʥʩʪʠʪʫʪ ʪʝʢʩʪʠʣʴʥʦʡ ʠ ʣʸʛʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ1 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʊʘʜʞʠʢʠʩʪʘʥʘ2 

 

ʀʟʚʝʩʪʥʦ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʚʳʧʫʩʢʘ ʤʳʯʢʠ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʚʳʪʷʞʥʳʭ ʧʘʨ, ʚʢʣʶʯʘʶʱʠʭ 

ʮʠʣʠʥʜʨʳ ʠ ʥʘʞʠʤʥʳʝ ʚʘʣʠʢʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʦʜʠʥ ʥʘʜ ʜʨʫʛʠʤ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʤʘʣʳʡ ʮʠʣʠʥʜʨ, ʢʦʪʦʨʳʡ ʧʨʠʞʠʤʘʝʪʩʷ ʢ ʥʘʞʠʤʥʦʤʫ ʚʘʣʠʢʫ ʚʳʧʫʩʢʥʦʡ ʧʘʨʳ 

ʚʳʪʷʞʥʦʛʦ ʧʨʠʙʦʨʘ ʠ ʟʘʢʨʝʧʣʸʥʥʳʡ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʫʞʠʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʥʘʪʷʞʥʦʤ ʚʘʣʠʢʝ 

ʚʳʧʫʩʢʥʦʡ ʧʘʨʳ ʚʳʪʷʞʥʦʛʦ ʧʨʠʙʦʨʘ. ɹʣʘʛʦʜʘʨʷ ʜʘʥʥʦʤʫ ʫʩʪʨʦʡʩʪʚʫ ʥʘ ʚʳʧʫʩʢʝ ʚʳʪʷʞʥʦʛʦ 

ʧʨʠʙʦʨʘ ʠʩʢʣʶʯʘʝʪʩʷ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʚʳʩʢʘʣɹ ʟʳʚʘʥʠʝ ʚʦʣʦʢʦʥ ʠʟ ʟʘʞʠʤʘ ʚʳʧʫʩʢʥʦʡ ʧʘʨʳ 

ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʟʘ ʩʯʸʪ ʫʤʝʥʴʰʝʥʠʷ ʜʫʛʠ ʦʙʪʝʢʘʥʠʷ, ʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʨʫʪʢʠ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ  ʧʨʦʯʥʦʩʪʠ ʚʳʭʦʜʷʱʝʡ ʤʳʯʢʠ  [1]. 

ʅʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚʝʣʠʯʠʥʳ ʜʫʛʠ ʦʙʪʝʢʘʥʠʷ ʠ ʫʛʣʘ ʥʘʢʣʦʥʘ ʤʳʯʢʠ ʥʘ ʫʯʘʩʪʢʝ ʚʳʪʷʞʥʦʛʦ 

ʧʨʠʙʦʨʘ-ʥʠʪʝʧʨʦʚʦʜʥʠʢʘ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʨʘʟʣʠʯʥʳʭ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʠ ʩʚʦʡʩʪʚʘʤ 

ʚʦʣʦʢʦʥ, ʘ ʪʘʢʞʝ ʧʨʠ ʚʳʨʘʙʦʪʢʝ ʧʨʷʞʠ ʨʘʟʣʠʯʥʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ.  

ʂʨʦʤʝ ʪʦʛʦ, ʫʧʨʫʛʠʝ ʩʲʸʤʥʳʝ ʚʪʫʣʢʠ ʥʘʞʠʤʥʳʭ ʚʘʣʠʢʦʚ ʥʝ ʧʦʟʚʦʣʷʶʪ ʥʝʦʙʭʦʜʠʤʫʶ 

ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʚʳʪʷʞʢʠ ʚʦʣʦʢʦʥ ʧʨʷʞʠ. ɺ ʩʫʱʝʩʪʚʫʶʠɦʭ ʧʨʷʜʠʣʴʥʳʭ ʤʘʰʠʥʘʭ ʜʚʝ 

ʧʘʨʘʣʣʝʣʴʥʳʝ ʤʳʯʢʠ (ʣʝʥʪʳ), ʩʦʩʪʦʷʱʠʝ  ʠʟ ʦʜʠʥʘʢʦʚʳʭ ʚʦʣʦʢʦʥ, ʧʦʜʘʶʪʩʷ ʚ ʚʳʪʷʞʥʦʡ 

ʧʨʠʙʦʨ ʠ ʧʘʨʘʣʣʝʣʴʥʦ ʧʨʦʜʚʠʛʘʶʪʩʷ ʯʝʨʝʟ ʪʨʠ ʛʨʫʧʧʳ ʚʳʪʷʞʥʳʭ ʧʘʨ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʨʠʬʣʸʥʳʭ 

ʮʠʣʠʥʜʨʦʚ ʠ ʥʘʞʠʤʥʳʭ ʚʘʣʠʢʦʚ. ʇʨʠ ʵʪʦʤ ʥʘʞʠʤʥʳʝ ʚʘʣʠʢʠ ʦʩʥʘʱʝʥʳ ʵʣʘʩʪʠʯʥʳʤʠ 

ʨʝʟʠʥʦʚʳʤʠ ʚʪʫʣʢʘʤʠ ʥʘ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ  [2]. 

ʅʝʜʦʩʪʘʪʢʦʤ ʩʫʱʝʩʪʚʫʶʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ʚʳʪʷʞʥʦʛʦ ʧʨʠʙʦʨʘ ʷʚʣʷʝʪʩʷ ʥʝʚʦʟʤʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʧʨʠ ʚʳʪʷʞʢʝ ʧʘʨʘʣʣʝʣʴʥʳʭ ʤʳʯʝʢ, ʢʦʪʦʨʳʝ ʩʦʩʪʦʷʪ ʠʟ ʨʘʟʣʠʯʥʳʭ ʚʦʣʦʢʦʥ, 

ʥʘʧʨʠʤʝʨ, ʧʝʨʚʘʷ ʤʳʯʢʘ - ʠʟ ʚʦʣʦʢʦʥ ʧʦʣʠʵʩʪʝʨʘ ʠ ʚʪʦʨʘʷ - ʠʟ ʭʣʦʧʢʦʚʳʭ ʚʦʣʦʢʦʥ. ʇʨʠ ʵʪʦʤ 

ʟʘ ʩʯʸʪ ʨʘʟʣʠʯʥʳʭ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʚʦʣʦʢʦʥ-ʤʳʯʝʢ  ʧʨʦʠʩʭʦʜʷʪ ʨʘʟʣʠʯʥʳʝ ʟʥʘʯʝʥʠʷ 

ʚʳʪʷʞʢʠ ʤʳʯʝʢ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʥʠʪʦʢ. ɺ ʜʨʫʛʦʡ ʠʟʚʝʩʪʥʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ ʚʳʪʷʞʥʦʛʦ ʧʨʠʙʦʨʘ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʧʠʪʘʶʱʫʶ ʧʘʨʫ, ʚʳʪʷʞʥʳʝ ʧʘʨʳ. 

ɺʳʧʫʩʢʥʘʷ ʧʘʨʘ ʠʤʝʝʪ ʥʠʞʥʠʡ ʮʠʣʠʥʜʨ ʩ ʵʣʘʩʪʠʯʥʳʤ ʧʦʢʨʳʪʠʝʤ ʠ ʥʘʞʠʤʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʚ 

ʚʠʜʝ ʚʘʣʠʢʦʚ, ʢʦʪʦʨʳʝ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʦʩʷʭ. ʆʩʠ ʟʘʢʨʝʧʣʝʥʳ ʥʘ ʥʠʞʥʝʤ ʧʣʝʯʝ ʜʚʫʧʣʝʯʝʛʦ 

ʨʳʯʘʛʘ. ɺʝʨʭʥʠʝ ʢʦʥʮʳ ʨʳʯʘʛʦʚ ʰʘʨʥʠʨʥʦ ʩʦʝʜʠʥʝʥʳ ʤʝʞʜʫ ʩʦʙʦʡ. ʇʦʩʝʨʝʜʠʥʝ ʜʚʫʧʣʝʯʝʛʦ 

ʨʳʯʘʛʘ ʧʨʠʢʨʝʧʣʝʥʳ ʨʳʯʘʛʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘ ʦʩʠ, ʘ ʦʩʴ ʚ ʩʝʜʝʣʢʝ  [3]. 

ʅʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ 

ʨʘʚʥʦʤʝʨʥʦʛʦ ʫʪʦʥʝʥʠʷ ʣʝʥʪʳ (ʨʦʚʥʠʮʳ), ʨʘʩʧʨʷʤʣʝʥʠʷ ʠ ʧʘʨʘʣʣʝʣʠʟʘʮʠʠ ʚʦʣʦʢʦʥ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʘʨʘʭ ʧʨʠʙʦʨʘ ʠʟ-ʟʘ ʥʝʩʦʚʝʨʰʝʥʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʵʣʘʩʪʠʯʥʳʭ ʧʦʢʨʳʪʠʡ 

(ʚʪʫʣʦʢ). ɼʝʬʦʨʤʘʮʠʷ ʵʣʘʩʪʠʯʥʳʭ ʧʦʢʨʳʪʠʡ ʧʨʦʠʩʭʦʜʠʪ ʬʘʢʪʠʯʝʩʢʠ ʧʦ ʣʠʥʝʡʥʦʡ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʙʝʟ ʫʯʸʪʘ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʚʳʪʷʛʠʚʘʝʤʦʡ ʧʨʷʞʠ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʚʳʪʷʞʢʝ ʜʚʫʭ 

ʧʘʨʘʣʣʝʣʴʥʳʭ ʤʳʯʝʢ ʩ ʨʘʟʣʠʯʥʳʤʠ xʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ɺ ʠʟʚʝʩʪʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʚʳʪʷʞʥʦʛʦ ʧʨʠʙʦʨʘ ʧʨʷʜʠʣʴʥʳʭ ʤʘʰʠʥ ʩʦʜʝʨʞʘʪʩʷ 

ʚʳʪʷʞʥʳʝ ʧʘʨʳ, ʚ ʢʦʪʦʨʳʭ ʵʣʘʩʪʠʯʥʳʝ ʧʦʢʨʳʪʠʷ ʥʘʞʠʤʥʳʭ ʚʘʣʠʢʦʚ ʚʳʧʦʣʥʝʥʳ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʜʠʘʤʝʪʨʘʤʠ, ʠʤʝʝʪʩʷ ʩʨʝʜʩʪʚʦ ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʨʝʛʫʣʠʨʦʚʢʠ ʩʠʣ ʧʨʠʞʠʤʘ 

ʢʘʞʜʦʡ ʧʨʫʞʠʥʳ ʥʘʛʨʫʞʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ (ʨʳʯʘʛʘ)  [4]. 
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ʅʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʯʸʪʢʦʛʦ ʜʝʣʝʥʠʷ ʥʘ ʟʦʥʳ 

ʚʳʪʷʛʠʚʘʥʠʷ. ʕʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʦʜ ʥʘʞʠʤʥʳʤ ʚʘʣʠʢʦʤ ʚʪʦʨʦʡ ʚʳʪʷʞʥʦʡ ʧʘʨʳ 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʚʦʣʦʢʥʘ ʜʚʠʞʫʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʝʨʚʦʡ, ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʧʘʨ (ʜʦʣʞʥʳ 

ʜʚʠʛʘʪʴʩʷ ʪʦʣʴʢʦ ʩʦ ʩʢʦʨʦʩʪʴʶ ʚʪʦʨʦʡ ʚʳʪʷʞʥʦʡ ʧʘʨʳ). ɼʚʠʞʝʥʠʝ ʚʦʣʦʢʦʥ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʩʢʦʨʦʩʪʷʤʠ ʥʝ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʯʠʩʣʦ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʚʦʣʦʢʦʥ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ 

ʚʳʪʷʞʢʫ. ʕʪʫ ʢʦʥʩʪʨʫʢʮʠʶ ʪʘʢʞʝ ʥʝʣʴʟʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʚʳʪʷʞʢʝ ʜʚʫʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʤʳʯʝʢ 

ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚʦʣʦʢʦʥ.  

ɺ ʜʨʫʛʦʡ ʠʟʚʝʩʪʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʚʳʪʷʞʥʦʡ ʧʨʠʙʦʨ ʧʨʷʜʠʣʴʥʦʡ ʤʘʰʠʥʳ, ʩʦʜʝʨʞʘʱʠʡ 

ʚʳʪʷʞʥʳʝ ʧʘʨʳ ʠʟ ʪʨʸʭ ʨʠʬʣʸʥʳʭ ʮʠʣʠʥʜʨʦʚ ʠ ʪʨʸʭ ʥʘʞʠʤʥʳʭ ʚʘʣʠʢʦʚ ʩ ʵʣʘʩʪʠʯʥʳʤ 

ʧʦʢʨʳʪʠʝʤ, ʥʘʛʨʫʟʦʯʥʳʡ ʨʳʯʘʛ ʩ ʧʨʫʞʠʥʘʤʠ, ʧʨʠ ʵʪʦʤ ʵʣʘʩʪʠʯʥʳʝ ʧʦʢʨʳʪʠʷ ʚʘʣʠʢʦʚ 

ʚʳʧʦʣʥʝʥʳ ʠʟ ʚʥʫʪʨʝʥʥʝʡ ʠ ʥʘʨʫʞʥʦʡ ʨʝʟʠʥʦʚʳʭ ʚʪʫʣʦʢ, ʧʨʠʯʸʤ ʚʥʫʪʨʝʥʥʷʷ ʚʪʫʣʢʘ 

ʚʳʧʦʣʥʝʥʘ ʚ ʚʠʜʝ ʫʩʝʯʸʥʥʳʭ ʢʦʥʫʩʦʚ, ʩʦʝʜʠʥʸʥʥʳʭ ʤʝʥʴʰʠʤʠ ʦʩʥʦʚʘʥʠʷʤʠ, ʘ ʚʥʫʪʨʝʥʥʷʷ 

ʧʦʚʝʨʭʥʦʩʪʴ ʥʘʨʫʞʥʦʡ ʚʪʫʣʢʠ - ʚ ʚʠʜʝ ʢʦʥʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʫʩʝʯʥyʥʳʭ ʢʦʥʫʩʦʚ, 

ʩʦʝʜʠʥʥyʥʳʭ ʙʦʣʴʰʠʤʠ ʦʩʥʦʚʘʥʠʷʤʠ, ʧʨʠ ʵʪʦʤ ʞʸʩʪʢʦʩʪʴ ʚʥʫʪʨʝʥʥʝʡ ʨʝʟʠʥʦʚʦʡ ʚʪʫʣʢʠ 

ʙʦʣʴʰʝ, ʯʝʤ ʞʸʩʪʢʦʩʪʴ ʥʘʨʫʞʥʦʡ ʚʪʫʣʢʠ, ʘ ʧʨʫʞʠʥʳ ʥʘʛʨʫʟʦʯʥʦʛʦ ʨʳʯʘʛʘ ʚʳʧʦʣʥʝʥʳ 

ʢʦʥʠʯʝʩʢʠ, ʧʨʠʯʸʤ ʠʭ ʞʸʩʪʢʦʩʪʠ ʚʳʙʨʘʥʳ ʧʦ ʚʦʟʨʘʩʪʘʶʱʝʤʫ ʭʦʜʫ ʧʝʨʝʤʝʱʝʥʠʷ ʣʝʥʪʳ ʠ 

ʠʤʝʶʪ ʩʦʦʪʥʦʰʝʥʠʝ ʉ1< ʉ2< ʉ3 (ʉ1, ʉ2, ʉ3 - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʞʸʩʪʢʦʩʪʠ ʧʨʫʞʠʥ ʜʣʷ ʧʝʨʚʦʛʦ, 

ʚʪʦʨʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʥʘʞʠʤʥʳʭ ʚʘʣʠʢʦʚ ʧʦ ʭʦʜʫ ʧʝʨʝʤʝʱʝʥʠʷ ʤʳʯʢʠ) [5]. 

ʊʘʢʞʝ ʠʟʚʝʩʪʝʥ ʚʳʪʷʞʥʦʡ ʧʨʠʙʦʨ ʧʨʷʜʠʣʴʥʦʡ ʤʘʰʠʥʳ, ʩʦʜʝʨʞʘʱʠʡ ʚʳʪʷʞʥʳʝ ʧʘʨʳ 

ʠʟ ʪʨʸʭ ʨʠʬʣʥyʳʭ ʮʠʣʠʥʜʨʦʚ ʠ ʪʨʸʭ ʥʘʞʠʤʥʳʭ ʚʘʣʠʢʦʚ ʩ ʵʣʘʩʪʠʯʥʳʤ ʧʦʢʨʳʪʠʝʤ, 

ʥʘʛʨʫʟʦʯʥʳʡ ʨʳʯʘʛ ʩ ʧʨʫʞʠʥʘʤʠ, ʧʨʠ ʵʪʦʤ ʵʣʘʩʪʠʯʥʳʝ ʧʦʢʨʳʪʠʷ ʚʳʭʦʜʥʦʛʦ ʥʘʞʠʤʥʦʛʦ 

ʚʦʣʦʢʥʘ ʩʦʩʪʦʷʪ ʠʟ ʜʚʫʭ ʨʘʚʥʳʭ ʧʦ ʜʣʠʥʝ, ʧʨʠʯʸʤ ʧʝʨʚʘʷ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʤʝʥʴʰʫʶ ʪʦʣʱʠʥʫ 

ʥʘ 25% ʦʪ ʪʦʣʱʠʥʳ ʚʪʦʨʦʡ ʯʘʩʪʠ ʚʳʭʦʜʥʦʛʦ ʥʘʞʠʤʥʦʛʦ ʚʘʣʠʢʘ, ʧʦʜ ʧʝʨʚʦʡ ʨʝʟʠʥʦʚʦʡ  

ʚʪʫʣʢʦʡ  ʫʩʪʘʥʦʚʣʝʥʘ  ʧʣʘʩʪʤʘʩʩʦʚʘʷ  ʚʪʫʣʢʘ [6]. ʅʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʷʚʣʷʶʪʩʷ 

ʦʛʨʘʥʠʯʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʧʨʷʞʠ ʠʟ ʨʘʟʣʠʯʥʳʭ ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʥʠʪʝʡ ʠʟ-ʟʘ 

ʥʝʩʦʚʝʨʰʝʥʩʪʚʘ ʢʦʥʩʪʨʫʢʮʠʠ ʨʠʬʣʸʥʳʭ ʮʠʣʠʥʜʨʦʚ. 

ʅʘʠʙʦʣʝʝ ʙʣʠʟʢʦʡ ʢ ʟʘʷʚʣʝʥʥʦʡ ʷʚʣʷʝʪʩʷ ʢʦʥʩʪʨʫʢʮʠʷ ʚʳʪʷʞʥʦʛʦ ʧʨʠʙʦʨʘ, ʩʦʜʝʨʞʘʱʘʷ 

ʚʳʪʷʞʥʳʝ ʧʘʨʳ ʠʟ ʪʨʸʭ ʨʠʬʣʸʥʳʭ ʮʠʣʠʥʜʨʦʚ ʠ ʪʨʸʭ ʥʘʞʠʤʥʳʭ ʚʘʣʠʢʦʚ ʩ ʵʣʘʩʪʠʯʥʳʤʠ 

ʧʦʢʨʳʪʠʷʤʠ. ʅʘʛʨʫʟʢʘ ʥʘ ʚʘʣʠʢʠ ʧʨʫʞʠʥʥʘʷ, ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʜʣʷ ʢʘʞʜʦʛʦ ʚʘʣʠʢʘ ʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʜʥʠʤ ʨʳʯʘʛʦʤ. ʇʝʨʝʜ ʢʘʞʜʦʡ ʚʳʪʷʞʥʦʡ ʧʘʨʦʡ ʫʩʪʘʥʦʚʣʝʥʳ ʫʧʣʦʪʥʠʪʝʣʠ. 

ɼʣʷ ʢʦʥʪʨʦʣʷ ʟʘ ʜʚʠʞʝʥʠʝʤ ʚʦʣʦʢʦʥ ʚʦ ʚʪʦʨʦʡ ʟʦʥʝ ʚʳʪʷʛʠʚʘʥʠʷ ʠʤʝʶʪʩʷ ʜʚʘ ʨʝʤʝʰʢʘ: 

ʚʝʨʭʥʠʡ ʠ ʥʠʞʥʠʡ. ʅʠʞʥʠʝ ʨʝʤʝʰʢʠ ʥʘʪʷʛʠʚʘʶʪʩʷ ʧʦʜʧʨʫʞʠʥʝʥʥʳʤʠ ʢʨʦʥʰʪʝʡʥʘʤʠ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʣʠʥʝʡʥʦʡ ʧʣʦʪʥʦʩʪʠ ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ʨʦʚʥʠʮʳ ʠʟʤʝʥʷʝʪʩʷ ʨʘʟʚʦʜʢʘ ʤʝʞʜʫ 

ʨʝʤʝʰʢʘʤʠ. ʀʟʤʝʥʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʤʝʥʥʳʭ ʫʧʦʨʦʚ ʤʝʞʜʫ ʧʣʘʥʢʘʤʠ  [7]. 

 ʅʝʜʦʩʪʘʪʢʦʤ ʵʪʠʭ ʚʳʪʷʞʥʳʭ ʧʨʠʙʦʨʦʚ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʯʸʪʢʦʛʦ ʜʝʣʝʥʠʷ ʥʘ ʟʦʥʳ 

ʚʳʪʷʛʠʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʨʠʬʣʸʥʳʝ ʮʠʣʠʥʜʨʳ ʥʝ ʧʦʟʚʦʣʷʶʪ ʥʝʦʙʭʦʜʠʤʫʶ ʨʘʚʥʦʤʝʨʥʦʩʪʴ 

ʚʳʪʷʞʢʠ ʚʦʣʦʢʦʥ ʧʨʷʞʠ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʚʳʪʷʞʢʝ ʜʚʫʭ ʧʘʨ ʤʳʯʝʢ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʦʣʦʢʥʘʤʠ, 

ʥʘʧʨʠʤʝʨ, ʚʦʣʦʢʦʥ ʧʦʣʠʵʩʪʝʨʘ ʠ ʭʣʦʧʢʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʚʳʪʷʛʠʚʘʥʠʠ ʠ ʩʣʠʚʘʥʠʠ 

ʜʚʫʭ ʨʘʟʣʠʯʥʳʭ ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʣʝʥʪ ʮʠʣʠʥʜʨʘ, ʚ ʩʫʰʝʩʪʚʫʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʠʤʝʶʪʩ ̫

ʨʠʬʣʠ ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʫʛʣʘʤʠ ʥʘʢʣʦʥʘ ʧʨʠ ʠʭ ʩʣʠʷʥʠʠ. 

ɺʳʪʷʞʥʦʡ ʧʨʠʙʦʨ ʧʨʷʜʠʣʴʥʦʡ ʤʘʰʠʥʳ ʚʢʣʶʯʘʝʪ ʨʠʬʣʸʥʳʝ ʮʠʣʠʥʜʨʳ - 1, 2, 3, 

ʥʘʞʠʤʥʳʝ ʚʘʣʠʢʠ - 4, 5, 6, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ ʪʨʠ ʚʳʪʷʞʥʳʝ ʧʘʨʳ. ʅʘʞʠʤʥʳʝ ʚʘʣʠʢʠ 

ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʥʘʛʨʫʟʦʯʥʦʤ ʨʳʯʘʛʝ - 7 ʥʘ ʦʩʷʭ ʥʘʞʠʤʥʳʭ ʚʘʣʠʢʦʚ, ʢʦʪʦʨʳʝ ʧʦʜʚʠʞʥʳ ʠ 

ʩʚʷʟʘʥʳ ʩ ʢʦʥʠʯʝʩʢʠʤʠ ʧʨʫʞʠʥʘʤʠ - 8, 9, 10 (ʨʠʩʫʥʦʢ 1). ʇʝʨʝʜ ʢʘʞʜʦʡ ʚʳʪʷʞʥʦʡ ʧʘʨʦʡ 
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ʫʩʪʘʥʦʚʣʝʥʳ ʫʧʣʦʪʥʠʪʝʣʠ (ʥʘ ʨʠʩʫʥʢʝ ʥʝ ʧʦʢʘʟʘʥʳ). ʅʘʛʨʫʟʦʯʥʳʡ ʨʳʯʘʛ - 7 ʰʘʨʥʠʨʦʤ - 14 

ʩʦʝʜʠʥʸʥ ʩ ʢʦʨʧʫʩʦʤ. ʅʘʞʠʤʥʳʝ ʚʘʣʠʢʠ - 4, 5, 6 ʠʤʝʶʪ ʵʣʘʩʪʠʯʥʳʝ ʧʦʢʨʳʪʠʷ - 11, 12, 13. ʇʨʠ 

ʵʪʦʤ ʨʠʬʣʠ ʮʠʣʠʥʜʨʘ - 3 ʧʦʩʣʝʜʥʝʡ ʪʨʝʪʴʝʡ ʚʳʪʷʞʥʦʡ ʧʘʨʳ - 3,6 ʚʳʧʦʣʥʝʥʳ ʥʘʢʣʦʥʥʦ, 

ʩʠʤʤʝʪʨʠʯʥʦ ʚ ʚʠʜʝ ʰʝʚʨʦʥʘ ʩ ʫʛʣʘʤʠ ‌ ʠ ‌, ʚʳʙʠʨʘʝʤʳʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

ʪʨʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʦ ʨʠʬʣʠ. ʋʛʣʳ ʥʘʢʣʦʥʘ ‌  ̉‌ ʨʠʬʣʝʡ - 16 ʠ 17 ʵʪʠʭ ʯʘʩʪʝʡ ʥʘʢʣʦʥʝʥʳ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʚ ʚʠʜʝ ʰʝʚʨʦʥʘ ʠ ʥʘʧʨʘʚʣʝʥʳ ʢ  ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʨʠʬʣʝʡ. ʋʛʣʳ ʥʘʢʣʦʥʘ ‌ ̉  ‌ 

ʚʳʧʦʣʥʝʥʳ ʨʘʟʣʠʯʥʳʤʠ, ʢʦʪʦʨʳʝ ʚʳʙʠʨʘʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚr ʪʷʛʠʚʘʝʤʳʭ 

ʣʝʥʪ (ʤʳʯʝʢ), ʠ ʠʤʝʶʪ ʩʦʦʪʥʦʰʝʥʠʝ: 

 

 
, 

ʛʜʝ, ‌, ‌  ʫʛʣʳ ʥʘʢʣʦʥʘ ʨʠʬʣʝʡ - 16 ʠ 17; f1,f2  ʢʦʵʬʬʠʮʠʝʥʪʳ ʪʨʝʥʠʷ ʣʝʥʪʳ ʩ 

ʨʠʬʣʸʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʮʠʣʠʥʜʨʘ - 3. 

ʈʠʬʣʸʥʳʝ ʯʘʩʪʠ ʮʠʣʠʥʜʨʘ - 3 ʤʦʛʫʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʩʲʸʤʥʳʤʠ ʚ ʚʠʜʝ ʥʘʨʫʞʥʳʭ 

ʚʪʫʣʦʢ - 15 ʠ 19 ʥʘʩʘʞʝʥʥʳʭ ʥʘ ʮʠʣʠʥʜʨ ʧʦʩʨʝʜʩʪʚʦʤ ʜʚʫʭ ʰʧʦʥʦʢ. 
 

 

 
 

ʈʠʩʫʥʦʢ 1. - Cʭʝʤʘ ʚʳʪʷʞʥʦʛʦ ʧʨʠʙʦʨʘ 
 

ɺʳʪʷʞʥʦʡ ʧʨʠʙʦʨ ʧʨʷʜʠʣʴʥʦʡ ʤʘʰʠʥʳ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʈʠʬʣʸʥʳʝ 

ʮʠʣʠʥʜʨʳ - 1, 2, 3 ʧʦʣʫʯʘʶʪ ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʦʪ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ (ʥʘ ʨʠʩʫʥʢʝ ʥʝ 

ʧʦʢʘʟʘʥʳ). ʅʘʛʨʫʟʦʯʥʳʡ ʨʳʯʘʛ ï 7, ʩʚʦʙʦʜʥʦ ʧʦʚʦʨʘʯʠʚʘʷʩʴ ʟʘ ʩʯʸʪ ʰʘʨʥʠʨʘ - 14 ʧʨʠʞʠʤʘʝʪ 

ʥʘʞʠʤʥʳʝ ʚʘʣʠʢʠ - 4, 5, 6 ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʫʞʠʥ - 8, 9, 10 ʢ ʨʠʬʣʸʥʳʤ ʮʠʣʠʥʜʨʘʤ - 1, 2, 3. ʇʨʠ 
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ʵʪʦʤ ʧʘʨʘʣʣʝʣʴʥʦ ʧʦʜʘʚʘʝʤʳʝ ʤʳʯʢʠ - 18, ʩʦʩʪʦʷʱʠʝ ʠʟ ʨʘʟʣʠʯʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʣʦʢʦʥ, 

ʥʘʧʨʠʤʝʨ, ʤʳʯʢʘ ʠʟ ʭʣʦʧʢʦʚʳʭ ʚʦʣʦʢʦʥ ʠ ʤʳʯʢʘ ʠʟ ʚʦʣʦʢʦʥ ʰʝʨʩʪʠ. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʡ ʩʭʝʤʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʜʘʯʘ ʤʳʯʝʢ (ʣʝʥʪ) - 18, ʦʥʠ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ 

ʛʣʘʟʢʠ - 19 ʚ ʚʳʪʷʞʥʫʶ ʟʦʥʫ ʠ ʯʝʨʝʟ ʚʳʪʷʞʥʳʝ ʧʘʨʳ - 20, 21, 22, ʪ.ʝ. ʯʝʨʝʟ ʨʠʬʣʸʥʳʝ ʮʠʣʠʥʜʨʳ 

- 1, 2, 3 ʥʘʞʠʤʥʳʭ ʚʘʣʠʢʦʚ - 4, 5, 6. ɿʘ ʩʯʪy ʫʚʝʣʠʯʠʚʘʶʱʝʛʦʩʷ ʩʢʦʨʦʩʪʥʦʛʦ ʨʝʞʠʤʘ ʚʳʪʷʞʥʳʭ 

ʧʘʨ ʧʦ ʭʦʜʫ ʧʨʦʜʚʠʞʝʥʠʷ ʤʳʯʝʢ - 18 ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʧʨʷʤʣʝʥʠʝ ʠ ʧʘʨʘʣʣʝʣʠʟʘʮʠʷ ʚʦʣʦʢʦʥ. ɺ 

ʪʨʝʪʴʝʡ ʚʳʪʷʞʥʦʡ ʧʘʨʝ - 3,6 ʟʘ ʩʯʪy ʥʘʢʣʦʥʥʳʭ ʨʠʬʣʝʡ - 16 ʠ 17 ʤʳʯʢʠ - 18 ʧʝʨʝʧʣʝʪʘʶʪʩʷ ʠ 

ʩʪʘʥʦʚʷʪʩʷ ʝʜʠʥʳʤʠ. ʇʨʠ  ʵʪʦʤ ʟʘ ʩʯʪy ʨʘʟʣʠʯʥʳʭ ʫʛʣʦʚ ʥʘʢʣʦʥʘ - ‌  ̉‌  ̉ ʫʛʣʦʚ ʨʠʬʣʝʡ - 

16 ʠ 17 ʚʦʣʦʢʦʥ ʩ ʨʘʟʣʠʯʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʪ.ʝ. ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʪʨʝʥʠʷ, ʧʦʣʫʯʘʝʪʩʷ 

ʥʠʪʴ - 23 ʨʘʚʥʦʤʝʨʥʦʡ ʧʣʦʪʥʦʩʪʠ ʩʦ ʩʤʝʰʝʥʥʳʤʠ ʚʦʣʦʢʥʘʤʠ (ʭʣʦʧʢʘ ʠ ʰʝʨʩʪʠ) ʚʳʩʦʢʦʛʦ 

ʢʘʯʝʩʪʚʘ. ʂʦʥʩʪʨʫʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʝʥʠʝ ʥʠʪʠ ʩʦ ʩʤʝʰʝʥʥʳʤʠ ʚʦʣʦʢʥʘʤʠ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʥʘʤʠ ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʝʥʠʝ ʥʠʪʠ ʩʦ 

ʩʤʝʰʝʥʥʳʤʠ ʚʦʣʦʢʥʘʤʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ. ʇʨʠ ʵʪʦʤ ʟʘ ʩʯʸʪ 

ʨʘʟʣʠʯʥʳʭ ʫʛʣʦʚ ʥʘʢʣʦʥʘ ‌  ̉‌  ï ʫʛʣʦʚ ʨʠʬʣʝʡ ʚʦʣʦʢʥʘ ʩ ʨʘʟʣʠʯʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, 

ʪ.ʝ. ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʪʨʝʥʠʷ, ʧʦʣʫʯʘʝʪʩʷ ʥʠʪʴ ʨʘʚʥʦʤʝʨʥʦʡ ʧʣʦʪʥʦʩʪʠ ʩʦ ʩʤʝʰʝʥʥʳʤʠ 

ʚʦʣʦʢʥʘʤʠ (ʭʣʦʧʢʘ ʠ ʰʝʨʩʪʠ), ʦʪʚʝʯʘʶʱʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤ ʩʪʘʥʜʘʨʪʘ.  
 

ʃʠʪʝʨʘʪʫʨʘ: 

1. ʇʘʪʝʥʪ RU 68513 U. 

2. ɸ.ʇ. ʇʠʨʤʘʪʦʚ, ʊʝʭʥʦʣʦʛʠʷ ʧʨʷʜʝʥʠʷ. ʋʯʝʙʥʠʢ, 254-265, ñIjod printò, ʊʘhʢʝʥʪ, 

2020. - 286 ʩ. 

3. ʇʘʪʝʥʪ UZ IDP 3823. 

4. TEXParts Maria-Strasse 8 D-70736 Fellbach.http://www.texparts.de,  e-mail : 

info@texparts.de4 

5. ʇʘʪʝʥʪ UZ FAP 01051. 

6. ʇʘʪʝʥʪ UZIAP06851. 

7. ʖ.ɺ. ʇʘʚʣʦʚ ʠ ʜʨʫʛʠʝ. ʊʝʦʨʠʷ ʧʨʦʮʝʩʩʦʚ, ʪʝʭʥʦʣʦʛʠʷ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʨʷʜʝʥʠʷ 

ʥʘʪʫʨʘʣʴʥʳʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʚʦʣʦʢʦʥ. ʀʚʘʥʦʚʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʪʝʢʩʪʠʣʴʥʘʷ ʘʢʘʜʝʤʠʷ, - 

ʀʚʘʥʦʚʦ. - 2000. - 426 ʩ. 
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ʈɸɿʈɸɹʆʊʂɸ ʈɽʉʋʈʉʆʉɹɽʈɽɻɸʖʑɽʁ ʂʆʅʉʊʈʋʂʊʀɺʅʆʁ 

ʉʍɽʄʓ ʉʆʈʆʆʊɺʆɼʗʐɽɻʆ ɺʆɿɼʋʍʆɺʆɼɸ 

ʇʅɽɺʄʆʄɽʍɸʅʀʏɽʉʂʆʁ ʇʈʗɼʀʃʔʅʆʁ ʄɸʐʀʅʓ 
 

ɼʞʫʨʘʝʚ ɸ., ʄʘʪʠʩʤʘʠʣʦʚ ʉ.ʃ.1, ʂʘʤʦʣʠʜʜʠʥʟʦʜʘ ʅ.ɾ.1, ʀʙʨʦʛʠʤʦʚ ʍ.ʀ.2 

ʊʘʰʢʝʥʪʩʢʠʡ ʠʥʩʪʠʪʫʪ ʪʝʢʩʪʠʣʴʥʦʡ ʠ ʣʸʛʢʦʡ  

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʊʘʰʢʝʥʪ, ʋʟʙʝʢʠʩʪʘʥ1;  

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʊʘʜʞʠʢʠʩʪʘʥʘ2 

 

ʀʟʚʝʩʪʝʥ ʩʦʨʦʦʪʚʦʜʷʱʠʡ ʚʦʟʜʫʭʦʚʦʜ ʧʥʝʚʤʦʤʝʭʘʥʠʯʝʩʢʦʡ ʧʨʷʜʠʣʴʥʦʡ ʤʘʰʠʥʳ, 

ʩʦʩʪʦʷʱʠʡ ʠʟ ʤʥʦʛʦʛʨʘʥʥʦʛʦ (ʯʝʪʳʨʸʭ, ʰʝʩʪʠ ʠ ʜʨ.) ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ ʩ 

ʧʦʩʪʦʷʥʥʳʤ ʩʝʯʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʧʨʦʭʦʜʠʪ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʧʨʷʜʠʣʴʥʦʡ ʤʘʰʠʥʳ ʩ ʚʳʭʦʜʦʤ ʚ 

ʭʚʦʩʪʦʚʦʡ ʰʢʘʬ. ʇʨʠ ʵʪʦʤ ʩ ʙʦʢʦʚʳʭ ʩʪʦʨʦʥ ʚ ʢʘʞʜʦʡ ʩʝʢʮʠʠ ʤʘʰʠʥʳ ʤʥʦʛʦʛʨʘʥʥʦʛʦ 

ʩʦʨʦʦʪʚʦʜʷʱʝʛʦ ʚʦʟʜʫʭʦʚʦʜʘ ʠʤʝʶʪʩʷ ʦʪʚʝʨʩʪʠʷ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʩʪʝʢʣʷʥʥʳʭ ʪʨʫʙʦʯʝʢ, 

ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʭ ʩʦʨʥʳʝ ʧʨʠʤʝʩʠ ʦʪ ʟʦʥʳ ʜʠʩʢʨʝʪʠʟʘʮʠʠ [1]. ʉʦʨʦʦʪʚʦʜʷʱʠʡ ʚʦʟʜʫʭʦʚʦʜ 

ʩʦʝʜʠʥʸʥ ʩ ʮʝʥʪʨʘʣʴʥʳʤ ʚʝʥʪʠʣʷʪʦʨʦʤ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʩʦʟʜʘʸʪʩʷ ʨʘʟʨʷʞʝʥʠʝ ʚʦʟʜʫʭʘ ʧʦ 

ʚʩʝʡ ʩʠʩʪʝʤʝ ʦʪʚʦʜʘ ʩʦʨʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʦʨʥʳʝ ʧʨʠʤʝʩʠ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʩʚʦʡʩʪʚʘ 

ʧʨʷʞʠ ʠ ʝʸ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʜʘʣʴʥʝʡʰʝʡ ʧʝʨʝʨʘʙʦʪʢʝ  [2]. 

ʅʝʜʦʩʪʘʪʢʘʤʠ ʜʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩʦʨʦʦʪʚʦʜʷʱʝʛʦ ʚʦʟʜʫʭʦʚʦʜʘ [1] ʷʚʣʷʶʪʩʷ: 

- ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʩʝʢʮʠʡ (ʜʦ 20 ʩʝʢʮʠʡ) [3] ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʨʘʟʨʷʞʝʥʠʷ 

ʚ ʩʦʨʦʦʪʚʦʜʷʱʝʤ ʚʦʟʜʫʭʦʚʦʜʝ ʟʘ ʩʯʸʪ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʩʦʨʥʳʭ ʧʨʠʤʝʩʝʡ ʧʦ ʭʦʜʫ ʚ ʠʭ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʠ, ʪ.ʝ. ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʩʦʨʥʳʭ ʧʨʠʤʝʩʝʡ ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʠ ʨʘʩʭʦʜ ʵʥʝʨʛʠʠ, ʧʨʠʚʦʜʷʱʠʡ ʢ ʩʥʠʞʝʥʠʶ ʨʘʟʨʷʞʝʥʠʷ 

ʚʦʟʜʫʭʘ; 

- ʩʥʠʞʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦʨʦʦʪʚʦʜʘ ʪʝʤ ʩʘʤʳʤ ʩʥʠʞʘʝʪ ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʘʝʤʦʡ ʧʨʷʞʠ. 

ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʨʠ ʩʥʠʞʝʥʠʠ ʩʪʝʧʝʥʠ ʨʘʟʨʷʞʝʥʠʷ ʫʤʝʥʴʰʘʝʪʩʷ ʦʪʚʦʜ ʩʦʨʘ, 

ʦʩʦʙʝʥʥʦ ʠʟ ʧʦʩʣʝʜʥʠʭ ʩʝʢʮʠʡ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʚʦʣʦʢʦʥ ʚ ʧʨʷʜʠʣʴʥʦʡ ʤʘʰʠʥʝ.  

ɺ ʜʨʫʛʦʡ ʠʟʚʝʩʪʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩʦʨʦʦʪʚʦʜʷʱʝʛʦ ʚʦʟʜʫʭʦʚʦʜʘ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʩ 

ʤʥʦʛʦʛʨʘʥʥʳʤ ʧʦʧʝʨʝʯʥʳʤ ʩʝʯʝʥʠʝʤ ʚ ʚʠʜʝ ʫʩʝʯʸʥʥʦʡ ʧʠʨʘʤʠʜʳ ʠ ʠʤʝʶʱʠʤ ʚ ʙʦʢʦʚʳʭ 

ʩʪʝʥʘʭ ʦʪʚʝʨʩʪʠʷ, ʧʨʠʯʸʤ ʧʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʚʦʟʜʫʭʦʚʦʜʘ ʚ ʥʘʯʘʣʝ ʧʣʦʱʘʜʠ 

ʩʝʯʝʥʠʷ ʩʝʢʮʠʠ ʥʘ 2.0-2.5% ʙʦʣʴʰʝ, ʯʝʤ ʧʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʚ ʢʦʥʮʝ ʩʝʢʮʠʠ, 

ʜʠʘʤʝʪʨʳ ʦʪʚʝʨʩʪʠʡ ʚ ʙʦʢʦʚʳʭ ʩʪʝʥʘʭ ʩʦʨʦʦʪʚʦʜʷʱʝʛʦ ʚʦʟʜʫʭʦʚʦʜʘ ʚ ʥʘʯʘʣʝ ʩʝʢʮʠʠ ʙʦʣʴʰʝ 

ʥʘ (2.0+2.5) %, ʯʝʤ ʜʠʘʤʝʪʨʳ ʦʪʚʝʨʩʪʠʡ ʚ ʢʦʥʮʝ ʩʝʢʮʠʠ. ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʦʡ  

ʢʦʥʩʪʨʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʩʦʨʥʳʭ ʧʨʠʤʝʩʝʡ ʩ ʚʦʣʦʢʥʘʤʠ ʧʦ 

ʜʣʠʥʝ ʚʦʟʜʫʭʦʚʦʜʘ, ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʶʱʠʤ ʥʘ ʦʪʚʦʜ ʩʦʨʘ. 

ʇʦʩʪʘʚʣʝʥʥʘʷ ʟʘʜʘʯʘ ʨʝʰʘʝʪʩʷ ʧʫʪʸʤ ʚʳʧʦʣʥʝʥʠʷ ʤʥʦʛʦʛʨʘʥʥʦʛʦ ʩʦʨʦʦʪʚʦʜʷʱʝʛʦ 

ʚʦʟʜʫʭʦʚʦʜʘ ʩ ʧʝʨʝʤʝʥʥʳʤ ʩʝʯʝʥʠʝʤ ʚ ʚʠʜʝ ʫʩʝʯʸʥʥʦʡ ʧʠʨʘʤʠʜʳ, ʧʨʠʯʸʤ ʚʥʫʪʨʝʥʥʠʝ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʝʥ ʚʦʣʥʠʩʪʳʝ, ʦʙʨʘʟʫʶʱʠʝ ʧʘʨʘʣʣʝʣʴʥʳʝ ʦʩʠ ʚʦʟʜʫʭʦʚʦʜʘ. ʂʨʦʤʝ ʪʦʛʦ, 

ʦʪʚʝʨʩʪʠʷ ʚʳʧʦʣʥʝʥʳ ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʢʦʥʫʩʦʦʙʨʘʟʥʦʡ ʬʦʨʤʳ, ʨʘʩʰʠʨʷʶʱʠʝʩʷ ʠʟʥʫʪʨʠ ʠ 

ʩʥʘʨʫʞʠ. ʉʦʨʦʦʪʚʦʜʷʱʠʡ ʚʦʟʜʫʭʦʚʦʜ - 1 ʚʳʧʦʣʥʝʥ ʤʥʦʛʦʛʨʘʥʥʳʤ ʰʝʩʪʠʛʨʘʥʥʳʤ 

ʧʝʨʝʤʝʥʥʳʤ ʩʝʯʝʥʠʝʤ ʚ ʚʠʜʝ ʫʩʝʯʸʥʥʦʡ ʧʠʨʘʤʠʜʳ, ʠʤʝʶʱʝʡ ʦʪʚʝʨʩʪʠʷ - 2 ʚ ʙʦʢʦʚʳʭ ʩʪʝʥʘʭ, 

ʚʥʫʪʨʝʥʥʠʝ ʩʪʝʥʢʠ - 3 ʚʦʟʜʫʭʦʚʦʜʘ ʚʳʧʦʣʥʝʥʳ ʚʦʣʥʠʩʪʳʤʠ ʣʠʥʠʷʤʠ, ʘ ʦʪʚʝʨʩʪʠʷ ʚʳʧʦʣʥʝʥʳ 

ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʢʦʥʫʩʦʦʙʨʘʟʥʦʡ ʬʦʨʤʳ  (ʨʠʩʫʥʦʢ 1). 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ. ʇʨʦʮʝʩʩ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʚʳʜʝʣʝʥʥʦʛʦ ʩʦʨʘ ʠʟ ʤʘʩʩʳ 

ʚʦʣʦʢʦʥ ʚ ʧʨʝʜʣʘʛʘʝʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʉʦʨʳ, 
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ʚʳʜʝʣʝʥʥʳʝ ʠʟ ʤʘʩʩʳ ʚʦʣʦʢʦʥ, ʧʦʩʪʫʧʘʶʪ ʚ ʧʦʣʦʩʪʴ ʩʦʨʦʦʪʚʦʜʷʱʝʛʦ ʚʦʟʜʫʭʦʚʦʜʘ - 1 ʧʦ 

ʪʨʫʙʦʯʢʘʤ (ʥʘ ʨʠʩʫʥʢʝ ʥʝ ʧʦʢʘʟʘʥʦ), ʧʦʩʪʫʧʘʶʪ ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʷ - 2, ʜʘʣʝʝ ʟʘ ʩʯʸʪ ʨʘʟʨʷʞʝʥʠʷ 

ʚʦʟʜʫʭʘ ʩʦʨʳ ʪʨʘʥʩʧʦʨʪʠʨʫʶʪʩʷ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʩʦʨʦʦʪʚʦʜʷʱʝʛʦ ʚʦʟʜʫʭʦʚʦʜʘ ʢ ʩʦʨʦʩʙʦʨʥʠʢʫ 

(ʥʘ ʨʠʩʫʥʢʝ ʥʝ ʧʦʢʘʟʘʥʦ). 

ʇʨʠ ʵʪʦʤ ʩʦʨʦʦʪʚʦʜʷʱʠʡ ʚʦʟʜʫʭʦʚʦʜ ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ ʫʩʝʯʸʥʥʦʡ ʧʠʨʘʤʠʜʳ ʩ 

ʩʦʦʪʥʦʰʝʥʠʝʤ: 

ϽρππϷςȢπ ςȢυϷ,                                            (1) 

ʛʜʝ: Ὓ- ʧʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʩʦʨʦʦʪʚʦʜʷʱʝʛʦ ʚʦʟʜʫʭʦʚʦʜʘ ʚ ʥʘʯʘʣʝ ʩʝʢʮʠʠ, 

Ὓ - ʧʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʚʦʟʜʫʭʦʚʦʜʘ ʚ ʢʦʥʮʝ ʩʝʢʮʠʠ. ʇʨʠ ʵʪʦʤ ʬʘʢʪʠʯʝʩʢʠ 

ʨʘʟʨʷʞʝʥʠʝ ʚʦʟʜʫʭʘ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʩʝʢʮʠʠ ʩʦʨʦʦʪʚʦʜʷʱʝʛʦ ʚʦʟʜʫʭʦʚʦʜʘ ʦʩʪʘʸʪʩʷ ʥʝʠʟʤʝʥʥʳʤ. 

ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʚʥʦʤʝʨʥʳʡ ʦʪʚʦʜ ʩʦʨʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʧʦ ʚʩʝʤ 16 ʦʪʚʝʨʩʪʠʷʤ 2-ʭ ʩʝʢʮʠʡ 

ʩʦʨʦʦʪʚʦʜʷʱʝʛʦ ʚʦʟʜʫʭʦʚʦʜʘ ʧʨʷʜʠʣʴʥʦʡ ʤʘʰʠʥʳ. 

ʇʨʦʚʝʜʸʥʥʳʝ ʥʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʘʟʨʷʞʝʥʠʝ ʚ ʩʦʨʦʦʪʚʦʜʷʱʝʤ 

ʚʦʟʜʫʭʦʚʦʜʝ ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ 1,8-2,8% (ʜʘʚʣʝʥʠʝ, ʩʦʟʜʘʚʘʝʤʦʝ ʚʝʥʪʠʣʷʪʦʨʦʤ, ʠʟʤʝʥʷʝʪʩʷ ʦʪ 

980 ʜʦ 1030 ʇʘ). ʇʨʠ ʵʪʦʤ ʩʦʨ ʠ ʚʦʣʦʢʥʦ ʩ ʚʦʟʜʫʭʦʤ ʧʝʨʝʤʝʱʘʶʪʩʷ ʧʘʨʘʣʣʝʣʴʥʦ ʧʦ ʜʣʠʥʝ 

ʚʦʟʜʫʭʦʚʦʜʘ, ʚʦʣʥʠʩʪʦʩʪʠ 3 ʚʥʫʪʨʝʥʥʠʭ ʩʪʝʥʦʢ, ʣʠʢʚʠʜʠʨʫʶʪ ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʩʦʨʘ ʩ 

ʚʦʣʦʢʥʘʤʠ. ɺʳʜʝʣʝʥʥʳʝ ʩʦʨʳ ʣʝʛʢʦ ʧʦʧʘʜʘʶʪ ʚ ʦʪʚʝʨʩʪʠʝ 2. 

ʂʨʦʤʝ ʪʦʛʦ, ʦʪʚʝʨʩʪʠʷ 2 ʩʦʨʦʦʪʚʦʜʷʱʝʛʦ ʚʦʟʜʫʭʦʚʦʜʘ ʚʳʧʦʣʥʝʥʳ ʩ ʨʘʟʣʠʯʥʳʤ 

ʜʠʘʤʝʪʨʦʤ ʩ ʩʦʦʪʥʦʰʝʥʠʝʤ: 

ϽρππϷςȢπ ςȢυϷ                                        (2) 

  
 

ʈʠʩʫʥʦʢ 1. - ʆʙʰʘʷ ʩʭʝʤʘ ʩʦʨʦʦʪʚʦʜʷʱʝʛʦ ʚʦʟʜʫʭʦʚʦʜʘ 

 

ʛʜʝ: Ὠ- ʜʠʘʤʝʪʨ ʧʝʨʚʦʛʦ ʦʪʚʝʨʩʪʠʷ - 2 ʚ ʥʘʯʘʣʝ ʩʝʢʮʠʠ ʩʦʨʦʦʪʚʦʜʷʱʝʛʦ ʚʦʟʜʫʭʦʚʦʜʘ; 

Ὠ - ʜʠʘʤʝʪʨ ʧʦʩʣʝʜʥʝʛʦ ʦʪʚʝʨʩʪʠʷ 2 ʚ ʢʦʥʮʝ ʩʝʢʮʠʠ ʩʦʨʦʦʪʚʦʜʷʱʝʛʦ ʚʦʟʜʫʭʦʚʦʜʘ. ʇʨʠ ʵʪʦʤ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʩʦʨʘ ʚ ʩʦʨʦʦʪʚʦʜʷʱʠʡ ʚʦʟʜʫʭʦʚʦʜ ʧʦ ʚʩʝʤ 

ʦʪʚʝʨʩʪʠʷʤ 2 ʩʝʢʮʠʠ, ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʩʦʨʦʦʪʚʦʜʷʱʝʛʦ ʚʦʟʜʫʭʦʚʦʜʘ 1. ʇʨʠ ʵʪʦʤ ʢʨʠʚʦʣʠʥʝʡʥʘʷ 

ʢʦʥʠʯʝʩʢʘʷ ʬʦʨʤʘ ʦʪʚʝʨʩʪʠʡ 2 ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʳʩʪʨʦʤʫ ʦʪʚʦʜʫ ʩʦʨʘ ʠʟ ʚʦʟʜʫʭʦʚʦʜʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʸʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʙʣʘʛʦʜʘʨʷ ʚʦʣʥʠʩʪʦʩʪʠ 

ʚʦʟʜʫʰʥʦʛʦ ʢʘʥʘʣʘ ʠ ʨʘʟʣʠʯʥʦʤʫ ʜʠʘʤʝʪʨʫ ʢʘʥʘʣʘ ʚʳʪʷʞʥʦʛʦ ʚʦʟʜʫʭʘ, ʦʪʭʦʜʳ ʚ ʢʘʥʘʣʝ ʤʦʞʥʦ 

ʣʝʛʢʦ ʦʪʜʝʣʠʪʴ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʪʝʧʝʥʴ ʚʦʨʩʠʩʪʦʩʪʠ ʧʦʣʫʯʘʝʤʦʡ ʧʨʷʞʠ ʫʤʝʥʴʰʘʣʘʩʴ, ʘ 

ʧʨʦʯʥʦʩʪʴ ʧʨʷʞʠ ʫʚʝʣʠʯʠʚʘʣʘʩʴ. 
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ʉʦʚʨʝʤʝʥʥʦʝ ʪʝʢʩʪʠʣʴʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʩʸ ʙʦʣʴʰʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʨʘʩʰʠʨʝʥʠʝ 

ʘʩʩʦʨʪʠʤʝʥʪʘ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʟʜʝʣʠʡ  [1]. ʆʩʦʙʝʥʥʦ ʚʘʞʥʳʤ ʚ ʩʚʷʟʠ ʩ ʧʦʩʪʦʷʥʥʦ 

ʤʝʥʷʶʱʝʡʩʷ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʦʙʩʪʘʥʦʚʢʦʡ ʚ ʤʠʨʝ ʷʚʣʷʝʪʩʷ ʚʳʧʫʩʢ ʥʦʚʳʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʪʢʘʥʝʡ, ʧʨʦʷʚʣʷʶʱʠʭ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ ʩʚʦʡʩʪʚ: ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ, ʋʌ-

ʟʘʱʠʪʥʳʝ, ʩʘʤʦʦʯʠʱʘʶʱʠʝʩʷ, ʛʠʜʨʦʬʦʙʥʳʝ ʠ ʜʨʫʛʠʝ [2]. ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʪʝʢʩʪʠʣʴʥʳʝ 

ʤʘʪʝʨʠʘʣʳ ʥʘʭʦʜʷʪ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ ʧʦʰʠʚʝ ʟʘʱʠʪʥʳʭ ʠʟʜʝʣʠʡ, ʥʘʧʨʠʤʝʨ, ʢʦʩʪʶʤʳ ʤʝʜʠʮʠʥʩʢʠʭ 

ʨʘʙʦʪʥʠʢʦʚ, ʚʦʝʥʥʦʩʣʫʞʘʱʠʭ, ʩʣʫʞʘʱʠʭ ʥʘ ʘʪʦʤʥʳʭ ʠ ʢʦʩʤʠʯʝʩʢʠʭ ʩʪʘʮʠʷʭ ʠ ʚ ʜʨʫʛʠʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ, ʩʚʷʟʘʥʥʳʭ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʪʨʫʜʘ. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʩʧʦʩʦʙʦʚ ʧʨʠʜʘʥʠʷ ʚʦʣʦʢʥʠʩʪʳʤ ʤʘʪʝʨʠʘʣʘʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʩʚʦʡʩʪʚ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʢʦʪʦʨʳʭ ʦʩʥʦʚʘʥʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʤʦʜʠʬʠʢʘʮʠʠ ʪʝʢʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʠʣʘ 

[3]. ʂ ʪʘʢʠʤ ʤʦʜʠʬʠʢʘʪʦʨʘʤ ʦʪʥʦʩʷʪ ʩʣʦʞʥʳʝ ʬʪʦʨʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʧʨʠʨʦʜʥʳʝ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, ʩʦʣʠ ʤʝʪʘʣʣʦʚ, ʘʥʪʠʧʠʨʝʥʳ ʠ ʜʨʫʛʠʝ ʚʝʱʝʩʪʚʘ ʠ ʢʦʤʧʘʫʥʜʳ. 

ʀʩʧʦʣʴʟʫʶʪ ʪʘʢʞʝ ʬʠʟʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʟʤʝʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʪʢʘʥʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʚʦʟʜʝʡʩʪʚʠʠ ʧʣʘʟʤʳ ʥʘ ʚʦʣʦʢʥʦʦʙʨʘʟʫʶʱʠʡ ʧʦʣʠʤʝʨ [4]. ʊʘʢʠʝ ʦʙʨʘʙʦʪʢʠ ʷʚʣʷʶʪʩʷ 

ʵʬʬʝʢʪʠʚʥʳʤʠ ʜʣʷ ʬʫʥʢʮʠʦʥʘʣʠʟʘʮʠʠ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʨʠʜʘʥʠʝ ʪʢʘʥʷʤ 

ʦʜʥʦʛʦ ʟʥʘʯʠʤʦʛʦ  ʩʚʦʡʩʪʚʘ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʠ- ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʦʪʜʝʣʢʠ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ [5]. ʉ ʵʪʦʡ ʮʝʣʴʶ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʧʘʨʘʪʳ ʥʘ ʦʩʥʦʚʝ 

ʥʘʥʦʯʘʩʪʠʮ ʦʢʩʠʜʦʚ ʤʝʪʘʣʣʦʚ, ʠʤʝʶʱʠʭ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʫʶ ʧʨʠʨʦʜʫ. ʂ ʪʘʢʠʤ ʦʢʩʠʜʘʤ ʦʪʥʦʩʷʪʩʷ 

ʦʢʩʠʜ ʮʠʥʢʘ (ZnO) ʠ ʜʠʦʢʩʠʜ ʪʠʪʘʥʘ (TiO2), ʢʦʪʦʨʳʝ ʙʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʰʠʨʦʢʦʡ ʟʘʧʨʝʱʸʥʥʦʡ 

ʟʦʥʳ (3,2-3,3 ʵɺ), ʩʧʦʩʦʙʥʳ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʋʌ-ʩʚʝʪʘ ʧʝʨʝʭʦʜʠʪʴ ʚ ʚʦʟʙʫʞʜʸʥʥʦʝ ʩʦʩʪʦʷʥʠʝ [6, 7]. 

ɼʘʥʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʚʝʱʝʩʪʚ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʠʭ ʩʧʦʩʦʙʥʦʩʪʠ ʛʝʥʝʨʠʨʦʚʘʪʴ ʘʢʪʠʚʥʳʝ ʨʘʜʠʢʘʣʳ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʝ ʩ ʨʘʟʣʠʯʥʳʤʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʤʦʣʝʢʫʣʘʤʠ, ʥʘʯʠʥʘʷ ʩ ʧʨʠʨʦʜʥʳʭ 
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ʟʘʛʨʷʟʥʠʪʝʣʝʡ, ʟʘʢʘʥʯʠʚʘʷ ʧʘʪʦʛʝʥʥʳʤʠ ʙʘʢʪʝʨʠʷʤʠ ʠ ʛʨʠʙʢʘʤʠ. ʅʘʥʝʩʸʥʥʳʝ ʥʘ ʪʝʢʩʪʠʣʴʥʳʡ 

ʤʘʪʝʨʠʣ ʦʢʩʠʜʳ ʧʦʟʚʦʣʷʶʪ ʧʨʠʚʠʪʴ ʝʤʫ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ, 

ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʘʤʦʦʯʠʱʝʥʠʶ ʠ ʙʣʦʢʠʨʦʚʘʥʠʶ ʦʧʘʩʥʦʛʦ ʋʌ-ʠʟʣʫʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʛʠʜʨʦʬʦʙʥʳʝ, 

ʘʥʪʠʩʪʘʪʠʯʝʩʢʠʝ ʠ ʜʨʫʛʠʝ ʩʚʦʡʩʪʚʘ. ʇʨʠ ʵʪʦʤ ʥʘʥʦʤʝʪʨʦʚʳʡ ʨʘʟʤʝʨ ʤʦʜʠʬʠʢʘʪʦʨʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʘʚʥʦʤʝʨʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʝʛʦ ʧʦ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʢʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ.   

ʇʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʪʝʢʩʪʠʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʷʚʣʷʶʪʩʷ ʩʣʦʞʥʳʤ ʦʙʲʝʢʪʦʤ ʜʣʷ ʧʦʚʝʨʭʥʦʩʪʥʦʡ 

ʤʦʜʠʬʠʢʘʮʠʠ, ʦʩʦʙʝʥʥʦ, ʝʩʣʠ ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʠʬʠʮʠʨʫʶʱʝʛʦ ʘʛʝʥʪʘ ʚʳʩʪʫʧʘʶʪ ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ 

ʩʦʝʜʠʥʝʥʠʷ. ʂ ʪʨʘʜʠʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʦʪʜʝʣʢʠ ʪʢʘʥʝʡ ʦʪʥʦʩʷʪʩʷ ʤʝʪʦʜ ʧʨʦʧʠʪʢʠ ʚ ʨʘʩʪʚʦʨʝ 

ʧʨʝʧʘʨʘʪʘ, ʘ ʪʘʢʞʝ ʤʝʪʦʜ ʪʝʢʩʪʠʣʴʥʦʡ ʧʝʯʘʪʠ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʧʨʦʩʪʦʪʦʡ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʴʶ. ɺʤʝʩʪʝ 

ʩ ʵʪʠʤ, ʥʘʥʝʩʝʥʠʝ ʥʘʥʦʯʘʩʪʠʮ ʦʢʩʠʜʦʚ ʤʝʪʘʣʣʦʚ ʚʦʟʤʦʞʥʦ ʣʠʙʦ ʚ ʩʦʩʪʘʚʝ ʜʠʩʧʝʨʩʠʠ, ʣʠʙʦ ʧʨʠ ʠʭ 

ʚʥʝʜʨʝʥʠʠ ʚ ʧʦʣʠʤʝʨʥʫʶ ʤʘʪʨʠʮʫ.  

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ 

ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʪʜʝʣʢʠ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʢʦʤʧʦʟʠʮʠʷʤʠ ʥʘ ʦʩʥʦʚʝ ʥʘʥʦʯʘʩʪʠʮ 

ʦʢʩʠʜʘ ʮʠʥʢʘ. ʈʘʙʦʪʘ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʙʦʣʴʰʦʛʦ ʧʨʦʝʢʪʘ ʧʦ ʤʦʜʠʬʠʢʘʮʠʠ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʩʦʩʪʘʚʘʤʠ. ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʟʫʯʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʨʘʙʦʪʘʥʥʳʭ ʪʢʘʥʝʡ. 

ʅʘʥʦʯʘʩʪʠʮʳ ʦʢʩʠʜʘ ʮʠʥʢʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʵʬʬʝʢʪʠʚʥʳʡ ʤʦʜʠʬʠʢʘʪʦʨ, ʦʪʣʠʯʘʶʱʠʡʩʷ 

ʦʪ ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʦʩʪʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʧʦʣʫʯʝʥʠʷ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʚ ʤʘʣʳʭ ʜʦʟʘʭ, ʘ 

ʪʘʢʞʝ ʭʠʤʠʯʝʩʢʦʡ ʩʪʦʡʢʦʩʪʴʶ. ʏʘʩʪʠʮ ZnO ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʤʝʪʦʜʦʤ ʪʝʨʤʠʯʝʩʢʦʛʦ ʨʘʟʣʦʞʝʥʠʷ 

ʛʠʜʨʦʢʩʠʜʘ ʥʘʪʨʠʷ ʧʨʠ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ (4000ʉ) [8].  

ʂʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʢʘʥʠ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʦʰʠʚʘ 

ʟʘʱʠʪʥʳʭ ʠʟʜʝʣʠʡ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʦʙʲʝʢʪʦʤ ʜʣʷ 

ʤʦʜʠʬʠʢʘʮʠʠ ʷʚʣʷʶʪʩʷ ʪʝʢʩʪʠʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʩʦʜʝʨʞʘʱʠʝ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʚʦʣʦʢʥʘ. ɺ ʨʘʙʦʪʝ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʤʝʩʦʚʦʡ ʭʣʦʧʢʦʧʦʣʠʵʬʠʨʥʳʡ ʤʘʪʝʨʠʘʣ (ʍɹ/ʇʕʌ: 24/76%), ʘ ʪʘʢʞʝ 100% 

ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʳʡ ʤʘʪʝʨʠʘʣ.  

ɺ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʘ ʥʘʥʝʩʝʥʠʷ ʙʳʣ ʚʳʙʨʘʥ ʤʝʪʦʜ ʧʝʯʘʪʠ, ʧʦʟʚʦʣʷʶʱʠʡ ʩʬʦʨʤʠʨʦʚʘʪʴ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʢʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʨʘʚʥʦʤʝʨʥʫʶ ʧʣʸʥʢʫ ʟʘ ʩʯʸʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʚʷʟʫʶʱʝʛʦ ʚ 

ʧʦʣʠʤʝʨʥʦʡ ʢʦʤʧʦʟʠʮʠʠ. ɹʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʚʷʟʢʦʩʪʴ ʠ ʘʛʨʝʛʘʪʠʚʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʷʜʘ 

ʟʘʛʫʩʪʠʪʝʣʝʡ: ʘʣʴʛʠʥʘʪ ʥʘʪʨʠʷ, ʭʠʪʦʟʘʥ ʠ ʤʝʪʠʣʮʝʣʣʶʣʦʟʘ ʚ ʨʘʟʣʠʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʇʦʢʘʟʘʥʦ, 

ʯʪʦ ʥʘʠʙʦʣʝʝ ʯʸʪʢʠʡ ʦʪʧʝʯʘʪʦʢ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 3% ʤʝʪʠʣʮʝʣʣʶʣʦʟʳ. ɺ ʢʘʯʝʩʪʚʝ 

ʩʚʷʟʫʶʱʝʛʦ ʚʳʙʨʘʥ ʩʦʧʦʣʠʤʝʨ ʘʢʨʠʣʦʚʦʡ ʢʠʩʣʦʪʳ - ʈʫʟʠʥ 14-ʀ. ɸʢʨʠʣʦʚʦʝ ʩʚʷʟʫʶʱʝʝ ʦʙʨʘʟʫʝʪ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʣʦʢʦʥ ʤʝʞʤʦʣʝʢʫʣʷʨʥʳʝ ʩʰʠʚʢʠ, ʩʧʦʩʦʙʥʳʝ ʧʨʦʯʥʦ ʫʜʝʨʞʠʚʘʪʴ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʯʘʩʪʠʮʳ ʥʘ ʪʝʢʩʪʠʣʴʥʦʤ ʤʘʪʝʨʠʘʣʝ. ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʪʢʘʥʴʶ ʤʷʛʢʦʩʪʠ ʛʨʠʬʘ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʩʦʩʪʘʚʝ ʢʦʤʧʦʟʠʮʠʠ ʩʤʷʛʯʠʪʝʣʴ ʥʘ ʦʩʥʦʚʝ ʩʦʣʝʡ ʞʠʨʥʳʭ ʢʠʩʣʦʪ - ʊʝʢʩʦʢʣʝʥ ʄɻʌ. 

ʂʦʥʮʝʥʪʨʘʮʠʠ ʊɺɺ ʧʦʜʙʠʨʘʣʠ, ʠʩʭʦʜʷ ʠʟ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʧʝʯʘʪʥʳʭ ʢʦʤʧʦʟʠʮʠʡ ʚ ʪʝʢʩʪʠʣʴʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʘ ʪʘʢʞʝ ʧʨʠ ʧʨʘʢʪʠʯʝʩʢʦʤ ʠʟʫʯʝʥʠʠ ʚʣʠʷʥʠʷ 

ʩʦʩʪʘʚʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʥʘ ʭʘʨʘʢʪʝʨ ʥʘʥʝʩʸʥʥʳʭ ʦʪʧʝʯʘʪʢʦʚ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʨʘʙʦʪʘʥʥʳʭ ʪʢʘʥʝʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʝʯʘʪʥʳʝ 

ʢʦʤʧʦʟʠʮʠʠ, ʩʦʜʝʨʞʘʱʠʝ ʥʘʥʦʯʘʩʪʠʮʳ ʦʢʩʠʜʘ ʮʠʥʢʘ. ʅʘʥʝʩʝʥʠʝ ʯʘʩʪʠʮ ʦʩʫʱʝʩʪʚʣʷʣʠ ʤʝʪʦʜʦʤ 

ʪʝʢʩʪʠʣʴʥʦʡ ʧʝʯʘʪʠ ʯʝʨʝʟ ʩʝʪʯʘʪʳʡ ʰʘʙʣʦʥ. ɺʦʣʦʢʥʠʩʪʳʡ ʤʘʪʝʨʠʘʣ ʧʨʦʤʳʚʘʣʠ ʠ ʚʳʩʫʰʠʚʘʣʠ ʧʨʠ 

80-1000ʉ, ʟʘʪʝʤ ʧʦʜʚʝʨʛʘʣʠ ʪʝʨʤʦʬʠʢʩʘʮʠʠ ʧʨʠ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 160-1800ʉ ʚ ʪʝʯʝʥʠʝ 1,5-

2,5 ʤʠʥʫʪʳ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ.  

ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ ʧʨʦʯʥʦʩʪʴ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʥʝ 

ʪʦʣʴʢʦ ʥʝ ʫʤʝʥʴʰʘʝʪʩʷ, ʥʦ ʠ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʚʦʟʨʘʩʪʘʥʠʶ ʜʣʷ ʦʙʨʘʟʮʦʚ ʭʣʦʧʢʦʧʦʣʠʵʬʠʨʥʦʛʦ 
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ʤʘʪʝʨʠʘʣʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʨʘʟʨʳʚʥʘʷ ʥʘʛʨʫʟʢʘ ʪʢʘʥʠ ʚʦʟʨʘʩʪʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʜʚʘ ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʥʝʦʙʨʘʙʦʪʘʥʥʳʤ ʦʙʨʘʟʮʦʤ. ʇʨʠ ʵʪʦʤ ʵʣʘʩʪʠʯʥʦʩʪʴ ʪʝʢʩʪʠʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʥʝ ʠʟʤʝʥʷʝʪʩʷ. 

ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʤʝʭʘʥʠʟʤ ʫʧʨʦʯʥʝʥʠʷ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦʩʣʝ ʥʘʥʝʩʝʥʠʷ ʧʝʯʘʪʥʦʡ 

ʢʦʤʧʦʟʠʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʦʢʨʳʪʠʷ ʧʨʦʠʩʭʦʜʠʪ ʟʘʧʦʣʥʝʥʠʝ 

ʧʦʣʠʤʝʨʥʳʤ ʩʦʩʪʘʚʦʤ ʩ ʚʢʣʶʯʝʥʠʝʤ ʯʘʩʪʠʮ ZnO ʧʦʨ ʚʥʫʪʨʠ ʮʝʣʣʶʣʦʟʥʦʛʦ ʚʦʣʦʢʥʘ, ʘ ʪʘʢʞʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ʤʝʞʤʦʣʝʢʫʣʷʨʥʳʭ ʩʰʠʚʦʢ ʤʝʞʜʫ ʚʦʣʦʢʥʦʦʙʨʘʟʫʶʱʠʤ ʧʦʣʠʤʝʨʦʤ ʠ ʩʚʷʟʫʶʱʠʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʥʠʞʘʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʚʦʣʦʢʥʘʤʠ ʠ ʧʦʚʳʰʘʝʪʩʷ ʧʨʦʯʥʦʩʪʴ 

ʪʢʘʥʠ ʥʘ ʨʘʟʨʳʚ ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʤʦʞʝʪ 

ʧʨʠʚʦʜʠʪʴ ʢ ʠʟʤʝʥʝʥʠʶ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʦʙʨʘʙʦʪʘʥʥʳʭ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʆʙ 

ʠʟʤʝʥʝʥʠʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʫʜʠʣʠ ʧʦ ʠʟʫʯʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʟʨʳʚʥʦʡ ʥʘʛʨʫʟʢʠ ʠ 

ʨʘʟʨʳʚʥʦʛʦ ʫʜʣʠʥʝʥʠʷ ʪʢʘʥʝʡ ʩ ʧʦʢʨʳʪʠʷʤʠ ʥʘ ʦʩʥʦʚʝ ʥʘʥʦʯʘʩʪʠʮ ʦʢʩʠʜʘ ʮʠʥʢʘ (ʪʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1. - ʀʟʤʝʥʝʥʠʝ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʢʩʪʠʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʩ ʧʦʢʨʳʪʠʷʤʠ ʥʘ ʦʩʥʦʚʝ ZnO 
 

ʅʘʠʤʝʥʦʚʘ-ʥʠʝ 

ʢʦʤʧʦʥʝʥʪʦʚ 

ɺʦʣʦʢʥʠʩʪʳʡ ʩʦʩʪʘʚ ʪʝʢʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʩʦʦʪʥʦʰʝʥʠʝ  

ʚʦʣʦʢʦʥ ʚ ʩʦʩʪʘʚʝ ʤʘʪʝʨʠʘʣʘ) 

ʍɹ/ʇʕʌ 24/76 100 ʍɹ 

ʈʘʟʨ. 

ʥʘʛʨʫ

ʟʢʘ, ʅ 

ʈʘʟʨ. 

ʫʜʣʠ-

ʥʝʥʠʝ, 

ʤʤ 

ʀʟʤʝʥʝʥ

ʠʝ ʨʘʟʨ. 

ʥʘʛʨ., % 

ʀʟʤʝʥʝʥʠ

ʝ ʨʘʟʨ. 

ʫʜʣʠʥ-ʷ, 

% 

ʈʘʟʨ. 

ʥʘʛʨʫʟ-

ʢʘ, ʢʛʩ 

ʈʘʟʨ. 

ʫʜʣʠʥ-

ʝ, % 

ʀʟʤʝʥʝʥʠ

ʝ ʨʘʟ. 

ʥʘʛʨ., % 

ʀʟʤʝʥʝʥʠʝ 

ʨʘʟʨ. 

ʫʜʣʠʥ-ʷ, % 

ʅʏ-ZnO 0,01%  

ʄʎ 3% ʊʝʢʩʦ- 

ʢʣʝʥ ʄɻʌ - 10 

ʛ/ʢʛ; ʈʫʟʠʥ 14-ʀ 

- 20 ʛ/ʢʛ. 

715,4 25 51 0 73,5 10 -17 -50 

ʆʙʨʘʟʝʮ ʙʝʟ 

ʦʙʨʘʙʦʪʢʠ 
475,3 25 0 0 88,2 20 0 0 

. 

 ʅʘʥʝʩʝʥʠʝ ʧʝʯʘʪʥʳʭ ʢʦʤʧʦʟʠʮʠʡ ʥʘ ʪʝʢʩʪʠʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʩʧʦʩʦʙʥʦ ʧʨʠʚʦʜʠʪʴ ʢ 

ʧʦʪʝʨʝ ʝʛʦ ʞʸʩʪʢʦʩʪʠ. ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʤʷʛʢʦʩʪʠ ʪʢʘʥʠ, ʧʦʤʠʤʦ ʩʤʷʛʯʠʪʝʣʷ, ʚʚʦʜʠʣʠ ʚ ʩʠʩʪʝʤʫ 

ʠ ʜʨʫʛʠʝ ʪʝʢʩʪʠʣʴʥʦ-ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ: ʤʦʯʝʚʠʥʫ ʠ ʌʝʥʦʢʩʦʣ ɹɺ. ʆʧʨʝʜʝʣʠʣʠ 

ʠʟʤʝʥʝʥʠʝ ʞʸʩʪʢʦʩʪʠ ʪʝʢʩʪʠʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʧʦʩʣʝ ʥʘʥʝʩʝʥʠʷ ʢʦʤʧʦʟʠʮʠʡ ʩ ʥʘʥʦʯʘʩʪʠʮʘʤʠ 

ZnO (ʪʘʙʣʠʮʘ 2).  

 

ʊʘʙʣʠʮʘ 2. - ʀʟʤʝʥʝʥʠʝ ʞʸʩʪʢʦʩʪʠ ʦʙʨʘʙʦʪʘʥʥʳʭ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʨʝʠʘʣʦʚ 

ˉ 
ʉʦʩʪʘʚ ʢʦʤʧʦʟʠʮʠʠ 

 

ʀʟʤʝʥʝʥʠʝ ʞʩyʪʢʦʩʪʠ, %: ʧʦʚʳʰʝʥʠʝ (+), ʩʥʠʞʝʥʠʝ (-) 

ɺʦʣʦʢʥʠʩʪʳʡ ʩʦʩʪʘʚ ʪʝʢʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ  

(ʩʦʦʪʥʦʰʝʥʠʝ ʚʦʣʦʢʦʥ ʚ ʩʦʩʪʘʚʝ ʤʘʪʝʨʠʘʣʘ) 

ʍɹ/ʇʕʌ (24/76), % 100 ʍɹ (100),% 

1. 

ZnO 0,01%; 

ʄʎ 3%; 

ʈʫʟʠʥ 14-ʀ ï 20 ʛ/ʢʛ 

ʌʝʥʦʢʩʦʣ ï 2 ʛ/ʢʛ; 

ʄʦʯʝʚʠʥʘ ï 10 ʛ/ʢʛ. 

+8,5 +7,7 
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ʀʟʤʝʥʝʥʠʝ ʞʸʩʪʢʦʩʪʠ ʜʣʷ ʢʘʞʜʦʛʦ ʦʙʨʘʟʮʘ, ʦʪʜʝʣʘʥʥʦʛʦ ʧʦ ʧʨʝʜʣʦʞʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, 

ʷʚʣʷʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ. ʆʙʱʝʝ ʧʘʜʝʥʠʝ ʞʸʩʪʢʦʩʪʠ ʩʦʩʪʘʚʠʣʦ ʤʝʥʝʝ 10% ʜʣʷ 

ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʛʦ ʠ ʭʣʦʧʢʦʧʦʣʠʵʬʠʨʥʦʛʦ ʪʝʢʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʠʣʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʦʢʨʳʪʠʝ ʥʘʥʦʩʠʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʨʘʚʥʦʤʝʨʥʦ. 

ɼʣʷ ʦʮʝʥʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʦʙʨʘʙʦʪʘʥʥʳʭ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʠʩʩʣʝʜʦʚʘʣʠ ʠʭ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʫʶ ʠ ʋʌ-ʘʢʪʠʚʥʦʩʪʴ. ɸʥʪʠʤʠʢʨʦʙʥʳʝ ʩʚʦʡʩʪʚʘ ʦʮʝʥʠʚʘʣʠ 

ʤʝʪʦʜʦʤ ʜʠʩʢʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʤ (ʟʦʣʦʪʠʩʪʳʡ ʩʪʘʬʠʣʦʢʦʢʢ) ʠ 

ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʤ (ʢʠʰʝʯʥʘʷ ʧʘʣʦʯʢʘ) ʛʨʫʧʧʘʤ ʙʘʢʪʝʨʠʡ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʦʙʨʘʟʮʳ ʩ 

ʧʦʢʨʳʪʠʷʤʠ ʥʘ ʦʩʥʦʚʝ ʥʘʥʦʯʘʩʪʠʮ ʦʢʩʠʜʘ ʮʠʥʢʘ ʩʧʦʩʦʙʥʳ ʧʦʜʘʚʣʷʪʴ ʥʘ ʩʚʦʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʢʫʣʴʪʫʨʫ ʟʦʣʦʪʠʩʪʦʛʦ ʩʪʘʬʠʣʦʢʦʢʢʘ. ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʝ ʥʘʙʣʶʜʘʝʪʩʷ 

ʙʘʢʪʝʨʠʮʠʜʥʳʡ ʵʬʬʝʢʪ ʩ ʟʦʥʦʡ ʟʘʜʝʨʞʢʠ ʨʦʩʪʘ ʙʘʢʪʝʨʠʡ 1-5 ʤʤ.  

ʆ ʋʌ-ʘʢʪʠʚʥʦʩʪʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩʫʜʠʣʠ ʧʦʩʣʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʙʨʘʟʮʳ ʋʌ-ʩʚʝʪʦʤ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 270 ʠ 365 ʥʤ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘ ʤʘʪʝʨʠʘʣ 

ʙʳʣ ʥʘʥʝʩʸʥ ʤʦʜʝʣʴʥʳʡ ʢʨʘʩʠʪʝʣʴ ʟʦʣʦʪʠʩʪʦ-ʞʣyʪʳʡ. ʀʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʥʝʦʙʨʘʙʦʪʘʥʥʦʤʫ ʦʙʨʘʟʮʫ. ʇʨʠ ʦʙʣʫʯʝʥʠʠ ʪʢʘʥʝʡ ʠʟʣʫʯʝʥʠʝ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 365 ʥʤ ʚ ʪʝʯʝʥʠʝ 

ʯʘʩʘ ʥʘʙʣʶʜʘʝʪʩʷ ʟʘʤʝʪʥʦʝ ʦʙʝʩʮʚʝʯʠʚʘʥʠʝ ʥʘʥʝʩʸʥʥʦʛʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʢʨʘʩʠʪʝʣʷ. 

ɺʦʟʜʝʡʩʪʚʠʝ ʙʦʣʝʝ ʞʸʩʪʢʠʤ ʋʌ-ʩʚʝʪʦʤ (270 ʥʤ), ʥʘʧʨʦʪʠʚ, ʧʨʠʚʦʜʠʪ ʢ ʫʧʨʦʯʥʝʥʠʶ ʦʢʨʘʩʢʠ, 

ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʧʦʛʣʦʱʝʥʠʠ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʘ ʪʝʭʥʦʣʦʛʠʷ ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʪʜʝʣʢʠ 

ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʥʦʯʘʩʪʠʮ ʦʢʩʠʜʘ ʮʠʥʢʘ. ʉʦʩʪʘʚ ʦʪʜʝʣʦʯʥʳʭ 

ʢʦʤʧʦʟʠʮʠʡ ʚʢʣʶʯʘʝʪ ʤʝʪʠʣʮʝʣʶʣʣʦʟʫ ʚ ʢʘʯʝʩʪʚʝ ʟʘʛʫʩʪʠʪʝʣʷ ʠ ʘʢʨʠʣʦʚʦʝ ʩʚʷʟʫʶʱʝʝ, ʘ 

ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʝ ʪʝʢʩʪʠʣʴʥʦ-ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʘʪʝʨʠʘʣʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʝʯʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʢʦʤʧʦʟʠʮʠʷʤʠ 

ʧʦ ʧʨʝʜʣʦʞʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʧʨʦʯʥʦʩʪʠ ʠ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʠʟʤʝʥʝʥʠʶ 

ʞʩyʪʢʦʩʪʠ ʪʢʘʥʠ. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʡ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʧʨʦʷʚʣʷʝʪ 

ʢʦʤʧʣʝʢʩ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʚʦʡʩʪʚ: ʩʧʦʩʦʙʥʦʩʪʴ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʦʨʛʘʥʠʯʝʩʢʠʝ 

ʟʘʛʨʷʟʥʠʪʝʣʠ ʠ ʢʣʝʪʢʠ ʙʘʢʪʝʨʠʡ, ʧʦʚʳʰʝʥʠʝ ʋʌ-ʧʦʛʣʦʱʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʪʢʘʥʠ.   
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ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʘʟʘʥʴ, ʈʌ 

 

ɺʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʞʝʥʱʠʥʳ ʜʦʣʞʥʳ ʦʙʨʘʪʠʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʚʳʙʦʨ 

ʢʦʤʬʦʨʪʥʦʡ ʦʙʫʚʠ, ʪʘʢ ʢʘʢ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʵʪʦʪ ʧʝʨʠʦʜ, 

ʦʢʘʟʳʚʘʶʪ ʩʝʨʴʝʟʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʳʡ ʘʧʧʘʨʘʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʩʪʦʧʳ. 

ʇʦʵʪʦʤʫ ʚʘʞʥʦ ʪʱʘʪʝʣʴʥʦ ʧʦʜʙʠʨʘʪʴ ʦʙʫʚʴ, ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʚʨʘʯʘ ʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʚʢʣʘʜʥʳʝ ʩʪʝʣʴʢʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ɺʳʙʦʨ ʚʢʣʘʜʥʳʭ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ ʜʦʣʞʝʥ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʝʜʧʠʩʘʥʠʷʭ ʤʝʜʠʮʠʥʩʢʠʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ. ʆʜʥʘʢʦ, ʚ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʦʩʦʙʳʭ ʧʨʦʙʣʝʤ, ʝʩʪʴ ʥʝʢʦʪʦʨʳʝ ʦʙʱʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʤʦʯʴ ʧʦʜʦʙʨʘʪʴ ʧʨʘʚʠʣʴʥʫʶ ʦʙʫʚʴ. ʇʨʠ ʚʳʙʦʨʝ ʦʙʫʚʠ 

ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʢʦʤʬʦʨʪʥʦʝ ʧʨʠʣʝʛʘʥʠʝ ʢ ʩʪʦʧʝ ʩ ʫʯʝʪʦʤ ʚʦʟʤʦʞʥʦʡ ʦʪʝʯʥʦʩʪʠ, 

ʩʪʘʙʠʣʴʥʫʶ ʬʠʢʩʘʮʠʶ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ. ɾʝʥʱʠʥʳ ʦʙʳʯʥʦ ʥʝ ʤʝʥʷʶʪ ʦʙʫʚʴ ʚ ʧʝʨʚʦʤ 

ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʥʦ ʤʦʛʫʪ ʥʘʯʘʪʴ ʠʩʧʳʪʳʚʘʪʴ ʜʠʩʢʦʤʬʦʨʪ ʠ ʙʦʣʠ ʚ ʥʦʛʘʭ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʩʪʦʠʪ ʨʘʩʩʤʦʪʨʝʪʴ ʦʙʫʚʴ ʩ ʥʠʟʢʠʤ ʢʘʙʣʫʢʦʤ ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʝʛʫʣʠʨʦʚʢʠ ʨʘʟʤʝʨʘ. 

ɺʘʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʧʨʦʩʪʦ ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʘ ʦʙʫʚʠ ʥʝ ʷʚʣʷʝʪʩʷ ʥʘʠʣʫʯʰʠʤ ʨʝʰʝʥʠʝʤ. ɺʦ 

ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʧʨʦʠʩʭʦʜʷʪ ʥʝʦʙʨʘʪʠʤʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʨʦʝʥʠʠ ʩʪʦʧʳ, ʚʢʣʶʯʘʷ 

ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʠ ʫʧʣʦʱʝʥʠʝ ʩʚʦʜʘ. ʕʪʦ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ ʩʚʦʜʘ ʠ 

ʫʣʫʯʰʝʥʥʦʡ ʘʤʦʨʪʠʟʘʮʠʠ ʧʦʜʦʰʚʳ, ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʨʦʙʣʝʤʳ ʩʦ ʩʪʦʧʦʡ ʠ 

ʧʦʟʚʦʥʦʯʥʠʢʦʤ. ʊʘʢʞʝ ʩʪʦʠʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʩʪʘʙʠʣʴʥʦʩʪʴ ʦʙʫʚʠ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ 

ʧʦʜʚʦʨʘʯʠʚʘʥʠʷ ʣʦʜʳʞʢʠ ʥʘʨʫʞʫ, ʪʘʢ ʢʘʢ ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʘʜʝʥʠʷʤ.  

ɺʩʝ ʙʦʣʴʰʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [1-8] ʧʨʠʜʘʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ 

ʠʥʬʦʨʤʠʨʦʚʘʥʠʶ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʘʚʠʣʴʥʦʛʦ ʚʳʙʦʨʘ ʦʙʫʚʠ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʙʝʨʝʤʝʥʥʦʩʪʠ. ɸʥʘʣʠʟ ʨʘʙʦʪ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʙʫʚʴ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ 

ʩʦʩʪʦʷʥʠʝ ʩʪʦʧ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ. ʄʥʦʞʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʥʘʣʠʟʠʨʫʶʪ ʤʦʜʝʣʠ ʦʙʫʚʠ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʙʝʨʝʤʝʥʥʳʤʠ ʞʝʥʱʠʥʘʤʠ, ʠ ʠʟʫʯʘʶʪ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʩʪʦʧʫ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝ 

ʙʦʣʝʡ. ʆʜʥʦ ʠʟ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʨʘʱʘʝʪʩʷ ʢ ʦʮʝʥʢʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʙʦʣʝʡ ʚ ʩʪʦʧʘʭ ʫ 

ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʠ ʩʚʷʟʠ ʩ ʢʦʥʩʪʨʫʢʮʠʝʡ ʠ ʬʫʥʢʮʠʝʡ ʩʪʦʧʳ, ʦʙʫʚʴʶ ʠ ʙʦʣʷʤʠ ʚ ʩʪʦʧʝ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʙʦʣʝʝ 70% ʞʝʥʱʠʥ ʠʩʧʳʪʳʚʘʶʪ ʙʦʣʠ ʚ ʥʦʛʘʭ ʠ ʩʪʦʧʝ. ɸʚʪʦʨʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʷʟʳʚʘʶʪ ʦʪʩʫʪʩʪʚʠʝ ʧʦʜʜʝʨʞʢʠ ʩʚʦʜʘ ʩʪʦʧʳ ʠ ʧʦʚʳʰʝʥʥʫʶ ʛʠʙʢʦʩʪʴ ʩʪʦʧʳ ʩ 

ʙʦʣʝʚʳʤ ʩʠʥʜʨʦʤʦʤ. ʆʥʠ ʩʦʚʝʪʫʶʪ ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʥʘʣʠʯʠʝ ʧʦʜʜʝʨʞʢʠ ʩʚʦʜʘ ʩʪʦʧʳ, 
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ʤʷʛʢʦʡ ʠ ʛʠʙʢʦʡ ʧʦʜʦʰʚʳ ʩ ʫʩʠʣʝʥʥʦʡ ʘʤʦʨʪʠʟʘʮʠʝʡ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʪʘʢʞʝ ʦʪʢʘʟʘʪʴʩʷ ʦʪ 

ʢʘʙʣʫʢʦʚ ʚʳʰʝ ʪʨʝʭ ʩʘʥʪʠʤʝʪʨʦʚ, ʦʙʫʚʠ ʥʘ ʧʣʦʩʢʦʡ ʧʦʜʦʰʚʝ, çʰʣʝʧʘʥʮʝʚè ʠ ʪʝʩʥʦʡ ʦʙʫʚʠ. 

ɸʚʪʦʨʳ ʩʪʘʪʴʠ ʩʯʠʪʘʶʪ ʚʘʞʥʳʤ ʧʦʚʳʩʠʪʴ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʦ ʧʨʘʚʠʣʴʥʦʤ ʚʳʙʦʨʝ ʦʙʫʚʠ ʚʦ 

ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʠ ʦʙʣʝʛʯʠʪʴ ʙʦʣʴ ʚ ʥʦʛʘʭ, ʦʩʦʙʝʥʥʦ ʫ ʞʝʥʱʠʥ ʩ 

ʧʣʦʩʢʦʩʪʦʧʠʝʤ.   

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ [4] ʧʦʜʪʚʝʨʜʠʣʠ, ʯʪʦ ʦʙʫʚʴ ʩ ʙʦʣʝʝ ʰʠʨʦʢʦʡ ʥʦʩʦʯʥʦʡ 

ʯʘʩʪʴʶ, ʥʠʟʢʠʤ ʢʘʙʣʫʢʦʤ, ʭʦʨʦʰʝʡ ʘʤʦʨʪʠʟʘʮʠʝʡ ʠ ʫʤʝʨʝʥʥʦʡ ʞʝʩʪʢʦʩʪʴʶ ʧʷʪʦʯʥʦʡ ʯʘʩʪʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʴʰʠʡ ʢʦʤʬʦʨʪ ʜʣʷ ʩʪʦʧ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ. ʀʥʪʝʨʝʩʥʦ ʪʘʢʞʝ, ʯʪʦ ʥʘʣʠʯʠʝ 

ʚ ʤʦʜʝʣʠ ʦʙʫʚʠ ʨʝʛʫʣʠʨʫʝʤʳʭ ʬʠʢʩʘʪʦʨʦʚ ʧʦʜʭʦʜʠʪ ʧʨʠ ʯʘʩʪʦ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʙʝʨʝʤʝʥʥʦʩʪʠ 

ʦʪʝʢʘʤ.  

ʋʯʘʩʪʥʠʮʳ ʠʩʩʣʝʜʦʚʘʥʠʷ [5] ʥʦʩʠʣʠ ʧʨʝʜʣʦʞʝʥʥʳʝ ʫʯʝʥʳʤʠ ʤʦʜʝʣʠ ʦʙʫʚʠ ʚ ʪʝʯʝʥʠʝ 

ʥʝʜʝʣʠ, ʧʨʠ ʵʪʦʤ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ʦ ʧʦʜʦʰʚʝʥʥʦʤ ʜʘʚʣʝʥʠʠ. ɺ ʩʪʘʪʴʝ ʦʙʩʫʞʜʘʝʪʩ ̫

ʚʘʞʥʦʩʪʴ ʧʨʘʚʠʣʴʥʦ ʧʦʜʦʙʨʘʥʥʦʡ ʦʙʫʚʠ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʝʝ ʨʦʣʴ ʚ ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ 

ʦʩʣʦʞʥʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʧʦʜʦʰʚʝʥʥʳʡ ʬʘʩʮʠʠʪ ʠ ʧʣʦʩʢʦʩʪʦʧʠʝ. ɸʚʪʦʨʳ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʚʦ 

ʚʨʝʤʷ ʚʪʦʨʦʛʦ ʪʨʠʤʝʩʪʨʘ ʥʘʛʨʫʟʢʘ ʥʘ ʩʪʦʧʫ ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʧʷʪʦʯʥʫʶ ʯʘʩʪʴ, ʘ ʚ ʪʨʝʪʴʝʤ 

ʪʨʠʤʝʩʪʨʝ - ʥʘ ʥʦʩʦʯʥʫʶ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʬʘʩʮʠʠʪʘ ʚʦ ʚʪʦʨʦʤ ʪʨʠʤʝʩʪʨʝ, ʢʦʛʜʘ ʤʥʦʛʠʝ 

ʙʝʨʝʤʝʥʥʳʝ ʞʝʥʱʠʥʳ ʦʙʳʯʥʦ ʥʝ ʟʘʜʫʤʳʚʘʶʪʩʷ ʦʙ ʦʩʦʙʦʤ ʧʦʜʙʦʨʝ ʦʙʫʚʠ.   

ɺ ʨʘʙʦʪʝ [6] ʠʩʩʣʝʜʦʚʘʥʦ ʠʟʤʝʥʝʥʠʝ ʧʦʭʦʜʢʠ ʞʝʥʱʠʥ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʢʘʢ 

ʦʙʫʚʴ ʚʣʠʷʝʪ ʥʘ ʵʪʠ ʠʟʤʝʥʝʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʪʠʧ ʦʙʫʚʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʚʣʠʷʝʪ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʭʦʜʢʠ. ʊʝ, ʢʪʦ ʥʦʩʠʣ ʦʙʫʚʴ ʥʘ ʧʣʦʩʢʦʡ ʧʦʜʦʰʚʝ, ʠʤʝʣʠ ʙʦʣʝʝ 

ʢʦʨʦʪʢʠʡ ʰʘʛ, ʤʝʜʣʝʥʥʝʝ ʭʦʜʠʣʠ ʠ ʜʦʣʴʰʝ ʦʩʪʘʚʘʣʠʩʴ ʥʘ ʦʜʥʦʡ ʥʦʛʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʤʠ, ʢʪʦ 

ʥʦʩʠʣ ʢʨʦʩʩʦʚʢʠ ʠ ʩʘʥʜʘʣʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʪʘʢʞʝ ʚʳʷʚʠʣʦ, ʯʪʦ ʫʯʘʩʪʥʠʮʳ, ʥʦʩʷʱʠʝ 

ʢʨʦʩʩʦʚʢʠ, ʠʤʝʣʠ ʰʠʨʝ ʰʘʛ, ʯʝʤ ʪʝ, ʢʪʦ ʥʦʩʠʣ ʦʙʫʚʴ ʥʘ ʧʣʦʩʢʦʡ ʧʦʜʦʰʚʝ ʠ ʩʘʥʜʘʣʠʠ. 

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʦʙʫʚʴ, ʢʦʪʦʨʫʶ ʥʦʩʷʪ ʙʝʨʝʤʝʥʥʳʝ ʞʝʥʱʠʥʳ, 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʠʭ ʧʦʭʦʜʢʫ. ʆʥʠ ʨʝʢʦʤʝʥʜʫʶʪ ʙʝʨʝʤʝʥʥʳʤ ʞʝʥʱʠʥʘʤ ʠʟʙʝʛʘʪʴ ʦʙʫʚʠ 

ʥʘ ʧʣʦʩʢʦʡ ʧʦʜʦʰʚʝ ʚʦ ʚʨʝʤʷ ʚʪʦʨʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʪʨʠʤʝʩʪʨʦʚ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʠʟʤʝʥʝʥʠʡ ʚ 

ʧʦʭʦʜʢʝ, ʜʠʩʢʦʤʬʦʨʪʘ, ʙʦʣʠ ʠ ʨʠʩʢʘ ʧʘʜʝʥʠʷ.   

ɸʚʪʦʨʳ [7], ʠʩʧʦʣʴʟʫʷ ʧʦʚʝʨʭʥʦʩʪʥʫʶ ʵʣʝʢʪʨʦʤʠʦʛʨʘʬʠʶ ʜʣʷ ʠʟʫʯʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ 

ʤʳʰʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʩʦʪʳ ʢʘʙʣʫʢʘ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʢʘʙʣʫʢʘ ʚʳʩʦʪʦʡ ʙʦʣʝʝ ʪʨʝʭ ʩʘʥʪʠʤʝʪʨʦʚ ʧʨʦʠʩʭʦʜʠʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ 

ʧʨʷʤʦʡ ʤʳʰʮʳ ʙʝʜʨʘ, ʤʝʜʠʘʣʴʥʦʡ ʠʢʨʦʥʦʞʥʦʡ ʠ ʧʝʨʝʜʥʝʡ ʙʦʣʴʰʝʙʝʨʮʦʚʦʡ ʤʳʰʮ. ʂʨʦʤʝ 

ʪʦʛʦ, ʘʚʪʦʨʳ ʦʪʤʝʪʠʣʠ, ʯʪʦ ʦʙʫʚʴ ʥʘ ʧʣʦʩʢʦʡ ʧʦʜʦʰʚʝ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʥʘʜʝʞʥʦʡ 

ʬʠʢʩʘʮʠʠ ʥʘ ʩʪʦʧʝ, ʪʘʢʞʝ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʥʦʡ ʥʘʛʨʫʟʢʝ, ʫʪʦʤʣʷʝʤʦʩʪʠ ʠ ʦʪʝʯʥʦʩʪʠ ʩʪʦʧ 

ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ.   

ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʫʯʝʥʳʝ [9-11] ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʜʘʥʥʫʶ ʧʨʦʙʣʝʤʫ ʚ ʘʩʧʝʢʪʝ ʤʝʜʠʮʠʥʳ. 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ, ʧʨʦʚʝʜʝʥʦ ʠʟʤʝʨʝʥʠʝ ʠʟʤʝʥʝʥʠʷ ʰʠʨʠʥʳ ʧʝʨʝʜʥʝʛʦ ʦʪʜʝʣʘ ʩʪʦʧʳ, 

ʚʳʩʦʪʳ ʩʚʦʜʘ ʠ ʜʣʠʥʳ ʩʪʦʧʳ ʫ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʥʘ ʨʘʟʥʳʭ ʩʨʦʢʘʭ ʙʝʨʝʤʝʥʥʦʩʪʠ: ʥʘ 10, 21 

ʠ 32 ʥʝʜʝʣʷʭ [12]. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʠʟʤʝʥʝʥʠʝ (ʫʤʝʥʴʰʝʥʠʝ ʜʦ 15%) ʧʨʦʠʩʭʦʜʠʪ 

ʫ ʚʳʩʦʪʳ ʩʚʦʜʘ ʩʪʦʧʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʦʰʝʥʠʝ ʩʧʦʨʪʠʚʥʦʡ ʦʙʫʚʠ ʠʣʠ ʦʙʫʚʠ ʩ ʧʣʦʩʢʦʡ 

ʧʦʜʦʰʚʦʡ, ʘ ʪʘʢʞʝ ʦʙʫʚʠ ʙʦʣʴʰʝʛʦ ʨʘʟʤʝʨʘ ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʪʨʠʤʝʩʪʨʘ, ʥʝ ʫʤʝʥʴʰʘʝʪ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʝʨʠʦʜʘ ʙʝʨʝʤʝʥʥʦʩʪʠ ʥʘ ʩʪʦʧʫ ʞʝʥʱʠʥʳ.  

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʜʘʶʪ ʦʩʥʦʚʘʥʠʝ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʟʜʦʨʦʚʴʷ ʞʝʥʩʢʘʷ 

ʧʦʚʩʝʜʥʝʚʥʘʷ ʦʙʫʚʴ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʝʩʣʠ ʦʪʩʫʪʩʪʚʫʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʤʝʜʠʮʠʥʩʢʠʝ 
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ʨʝʢʦʤʝʥʜʘʮʠʠ, ʜʦʣʞʥʘ ʠʤʝʪʴ ʥʘʜʝʞʥʦʝ ʢʨʝʧʣʝʥʠʝ ʥʘ ʥʦʛʝ, ʧʦʜʦʰʚʫ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʛʠʙʢʦʩʪʴʶ, 

ʚʠʜʦʤ ʠ ʪʦʣʱʠʥʦʡ ʤʘʪʝʨʠʘʣʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʥʝʦʙʭʦʜʠʤʫʶ ʘʤʦʨʪʠʟʘʮʠʶ, ʘ ʪʘʢʞʝ ʚʳʩʦʪʫ 

ʢʘʙʣʫʢʘ ʦʪ ʧʦʣʫʪʦʨʘ ʜʦ ʪʨʝʭ ʩʘʥʪʠʤʝʪʨʦʚ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʚʥʫʪʨʝʥʥʝʡ ʬʦʨʤʳ ʦʙʫʚʠ, ʥʝʦʙʭʦʜʠʤʘ 

ʨʘʮʠʦʥʘʣʴʥʘʷ ʩʚʦʙʦʜʘ ʚ ʧʦʜʲʝʤʝ ʠ ʥʦʩʦʯʥʦʡ ʯʘʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʝʩʪʝʩʪʚʝʥʥʦʡ ʬʦʨʤʝ 

ʩʪʦʧʳ, ʘ ʪʘʢʞʝ ʵʣʘʩʪʠʯʥʳʝ ʵʣʝʤʝʥʪʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʨʝʛʫʣʠʨʦʚʘʪʴ ʦʙʲʝʤ. ɺʘʞʥʦ ʪʘʢʞʝ ʠʤʝʪʴ 

ʵʣʝʤʝʥʪʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʝʩʪʝʩʪʚʝʥʥʫ  ʁʨʘʙʦʪʫ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʫ  ʁʧʦʜʜʝʨʞʢʫ ʧʨʦʜʦʣʴʥʦʛʦ 

ʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʚʦʜʦʚ ʩʪʦʧʳ.   

ʋʩʪʘʥʦʚʠʚ ʜʘʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʤʝʪʦʜʠʢʦʡ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʦʣʦʜʢʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʙʫʚʠ ʜʣʷ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ. 

ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʢʘʩʪʦʤʠʟʘʮʠʠ 

ʚ ʧʨʦʮʝʩʩʳ ʧʨʝʜʧʨʠʷʪʠʡ ʣʝʛʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʩʦʟʜʘʥʠʝ ʢʦʣʦʜʢʠ ʜʣʷ ʤʘʩʩʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʙʫʚʠ, ʯʪʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʙʦʩʥʦʚʘʥʦ 

ʩʪʦʠʤʦʩʪʴʶ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴʶ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʧʦʟʚʦʣʷʶʱʝʡ ʧʦʚʳʩʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʝʱʝ ʙʦʣʝʝ ʫʚʝʣʠʯʠʪʴ 

ʜʦʩʪʫʧʥʦʩʪʴ ʦʙʫʚʠ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʦʚʨʝʤʝʥʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ, ʝʜʠʥʦʡ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʦʡ 

ʤʝʪʦʜʠʢʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʙʫʚʥʳʭ ʢʦʣʦʜʦʢ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʦʜʥʘʢʦ, 

ʥʘʢʦʧʣʝʥʥʳʡ ʦʧʳʪ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [13-14] ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʙʘʟʦʚʳʝ ʧʨʠʥʮʠʧʳ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʅʘʨʷʜʫ ʩ ʚʠʜʦʤ, ʘʩʩʦʨʪʠʤʝʥʪʦʤ, ʤʘʪʝʨʠʘʣʘʤʠ ʠ ʪʝʭʥʦʣʦʛʠʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʘʩʧʝʢʪʦʚ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʢʦʣʦʜʦʢ ʷʚʣʷʶʪʩʷ ʠʭ ʛʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʥʳʝ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʩʪʦʧʳ, ʦʧʠʩʘʥʥʳʝ ʚ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ʈʘʮʠʦʥʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʘʚʣʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʝʛʦ ʧʨʠ ʢʦʥʪʘʢʪʝ ʦʙʫʚʠ ʠ ʩʪʦʧʫ 

ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ [5,8]. ʆʥʦ ʟʘʚʠʩʠʪ ʦʪ ʩʦʦʪʚʝʪʩʪʚʠʷ ʬʦʨʤʳ ʩʣʝʜʘ ʬʦʨʤʝ ʧʣʘʥʪʘʨʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʦʧʳ. ɺʘʞʥʦ, ʯʪʦʙʳ ʩʣʝʜ ʦʙʫʚʠ ʫʯʠʪʳʚʘʣ ʬʦʨʤʫ ʧʣʘʥʪʘʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ 

ʦʙʝʩʧʝʯʠʚʘʣ ʦʧʪʠʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʘʚʣʝʥʠʷ ʧʨʠ ʦʧʦʨʝ. ɽʩʣʠ ʩʣʝʜ ʦʙʫʚʠ ʠʤʝʝʪ 

ʫʧʣʦʱʝʥʥʫʶ ʬʦʨʤʫ, ʪʦ ʜʘʚʣʝʥʠʝ ʩʦʩʨʝʜʦʪʘʯʠʚʘʝʪʩʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʩʪʦʧʳ, ʯʪʦ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʙʳʩʪʨʦʡ ʫʪʦʤʣʷʝʤʦʩʪʠ ʠ ʥʘʨʫʰʝʥʠʶ ʬʫʥʢʮʠʡ ʩʪʦʧʳ, ʠʟ ʯʝʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ 

ʦʙʫʚʴ ʩ ʧʨʦʬʠʣʠʨʦʚʘʥʥʳʤ ʩʣʝʜʦʤ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʘʷʚʣʝʥʥʦʡ ʧʨʦʙʣʝʤʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʦʙʫʚʠ ʜʣʷ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʡ, ʦʜʥʘʢʦ, ʜʘʥʥʳʡ ʚʦʧʨʦʩ 

ʪʨʝʙʫʝʪ ʦʪʜʝʣʴʥʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ. 

ʏʝʨʪʝʞ ʢʦʥʩʪʨʫʢʮʠʠ ʢʦʣʦʜʢʠ ʧʨʠ ʧʣʦʩʢʦʩʪʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ (ʢʘʢ ʧʨʠ ʨʫʯʥʦʤ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʪʘʢ ʠ ʚ 2D ʩʠʩʪʝʤʘʭ) ʩʦʩʪʦʠʪ ʠʟ ʧʣʦʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʚʳʙʠʨʘʶʪʩʷ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʥʘʛʣʷʜʥʦ ʦʪʦʙʨʘʟʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʣʦʜʢʠ. ɺʠʜ ʢʦʣʦʜʢʠ ʩʙʦʢʫ ʥʘʠʙʦʣʝʝ 

ʠʥʬʦʨʤʘʪʠʚʝʥ, ʦʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʣʠʥʠʠ ʩʣʝʜʘ, ʛʨʝʙʥʷ, ʧʷʪʦʯʥʦʡ ʯʘʩʪʠ ʠ ʚʳʩʦʪʫ ʧʦʜʲʝʤʘ 

ʧʷʪʦʯʥʦʡ ʯʘʩʪʠ. ʆʜʥʘʢʦ ʧʣʦʩʢʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʥʝ ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʜʘʶʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ 

ʬʦʨʤʫ ʢʦʣʦʜʢʠ, ʧʦʵʪʦʤʫ ʦʥʠ ʜʦʧʦʣʥʷʶʪʩʷ ʩʝʯʝʥʠʷʤʠ. ɺʥʘʯʘʣʝ ʧʨʦʝʢʪʠʨʫʶʪʩʷ ʦʩʥʦʚʥʳʝ 

ʩʝʯʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʘʠʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʘʥʘʪʦʤʠʯʝʩʢʠʤ ʫʯʘʩʪʢʘʤ ʩʪʦʧʳ, ʠ ʥʘ 

ʦʩʥʦʚʝ ʥʠʭ ʩʪʨʦʠʪʩʷ ʚʝʩʴ ʦʙʲʝʤ ʢʦʣʦʜʢʠ.  

ʅʘ ʧʨʘʢʪʠʢʝ ʧʦʣʥʳʝ ʯʝʨʪʝʞʠ ʢʦʣʦʜʢʠ ʩʪʨʦʷʪʩʷ ʨʝʜʢʦ ʠʟ-ʟʘ ʩʣʦʞʥʦʩʪʠ ʛʨʘʬʠʯʝʩʢʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʪʨʫʜʦʝʤʢʦʩʪʠ ʧʨʦʮʝʩʩʘ. ɺʤʝʩʪʦ ʵʪʦʛʦ ʧʨʦʝʢʪʠʨʦʚʱʠʢʠ ʠʣʠ ʤʦʜʝʣʴʝʨʳ-

ʢʦʣʦʜʦʯʥʠʢʠ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʵʪʘʣʦʥʥʳʝ ʤʦʜʝʣʠ ʠ ʩʦʟʜʘʶʪ ʥʦʚʳʝ ʬʦʨʤʳ, ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ 

ʩʚʦʠʤ ʦʧʳʪʦʤ ʠ ʥʘʚʳʢʘʤʠ, ʢʦʪʦʨʳʝ, ʙʝʟʫʩʣʦʚʥʦ, ʧʦʚʳʰʘʶʪ ʮʝʥʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʘ, ʥʦ, ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ. ɺ 

ʩʚʷʟʠ ʩ ʯʝʤ, ʚʩʝ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʘʶʪ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʠʩʪʝʤʳ 
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ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ [15], ʩʦʜʝʨʞʘʱʠʝ ʦʙʰʠʨʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʦʙʲʝʤʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʢʦʣʦʜʦʢ, ʠʭ ʨʘʟʚʝʨʪʦʢ, ʤʦʜʝʣʝʡ ʦʙʫʚʠ ʠ ʧʨ. 

ʇʨʠʤʝʥʝʥʠʝ ʪʘʢʠʭ ʩʠʩʪʝʤ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʦʙʲʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʣʦʜʢʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ, ʠʣʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 

ʬʦʨʤʳ, ʧʦʣʫʯʝʥʥʦʡ ʧʨʠ ʧʦʤʦʱʠ ʦʙʲʝʤʥʦʛʦ ʩʢʘʥʝʨʘ, ʥʦ ʠ ʧʨʦʠʟʚʦʜʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ 

ʩʨʘʚʥʝʥʠʷ ʠʣʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʠʥʞʝʥʝʨʥʳʡ ʘʥʘʣʠʟ ʨʘʟʨʘʙʦʪʢʠ (ʨʠʩʫʥʦʢ 1). 

  

 

ʘ ʙ ʚ 

ʈʠʩʫʥʦʢ 1 ï ʈʘʙʦʪʘ ʩ ʦʙʲʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʢʦʣʦʜʢʠ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʦʙʲʝʤʥʳʭ ʉɸʇʈ 

ʦʙʫʚʠ: ʘ ï ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʣʦʜʢʠ; ʙ ï ʚʠʟʫʘʣʠʟʘʮʠʷ ʩʦʚʤʝʱʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʣʦʜʢʠ ʠ ʩʪʦʧʳ, 

ʠʥʞʝʥʝʨʥʳʡ ʘʥʘʣʠʟ ʩʦʚʤʝʱʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʣʦʜʢʠ ʠ ʩʪʦʧʳ  
 

ʇʦʜʦʙʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʨʘʟʳ ʙʳʩʪʨʝʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʫʯʥʳʤʠ 

ʤʝʪʦʜʘʤʠ, ʢʨʦʤʝ ʪʦʛʦ, ʦʥʦ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʦʮʝʩʩʳ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ 

ʪʦʯʥʦʩʪʠ, ʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʚʳʚʦʜ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʨʘʟʣʠʯʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʦʣʫʯʝʥʠʷ 

ʢʦʣʦʜʢʠ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʧʦʣʫʯʠʪʴ ʨʝʘʣʴʥʫʶ ʦʙʫʚʥʫʶ ʢʦʣʦʜʢʫ (ʨʠʩʫʥʦʢ 2). 

 
ʈʠʩʫʥʦʢ 2 ï ʇʦʣʫʯʝʥʠʝ ʦʙʫʚʥʦʡ ʢʦʣʦʜʢʠ: ʘ ï ʦʙʨʘʙʦʪʢʘ ʥʘ ʩʪʘʥʢʝ; ʙ ï ʛʦʪʦʚʦʝ ʠʟʜʝʣʠʝ 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ, ʢʘʢ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʪʘʢ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʧʨʝʜʧʨʠʥʠʤʘʶʪʩʷ 

ʧʦʧʳʪʢʠ ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʦʣʦʜʢʠ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ (ʤʝʪʦʜ ʧʨʦʠʟʚʦʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʬʦʨʤʳ) ʥʝ ʪʦʣʴʢʦ ʧʨʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ, ʥʦ ʠ 

ʤʘʩʩʦʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. 
 

ʊʝʭʥʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʪʘʢʠʝ ʢʘʢ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʦʙʨʘʟʦʚ, 

ʢʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ, ʘʥʘʣʠʟ ʜʘʥʥʳʭ, ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʧʦʤʦʛʘʶʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʙʦʣʴʰʠʝ 

ʦʙʲʝʤʳ ʜʘʥʥʳʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʘʥʘʪʦʤʠʝʡ ʩʪʦʧʳ, ʬʘʢʪʦʨʘʤʠ ʢʦʤʬʦʨʪʘ ʠ ʧʨʝʜʧʦʯʪʝʥʠʷʤʠ ʚ 

ʜʠʟʘʡʥʝ. ɸʥʘʣʠʟʠʨʫʷ ʠʤʝʶʱʠʝʩʷ ʜʘʥʥʳʝ, ʘʣʛʦʨʠʪʤʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚʳʷʚʣʷʶʪ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʦʧʪʠʤʠʟʠʨʫʶʪ ʜʠʟʘʡʥ ʦʙʫʚʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʥʢʨʝʪʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʪʦʯʥʦʩʪʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʢʦʣʦʜʦʢ ʚ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ. ʉʠʩʪʝʤʳ 

ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

ʧʦʟʚʦʣʷʶʪ ʫʯʝʩʪʴ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʬʘʢʪʦʨʦʚ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʩʥʠʟʠʪʴ ʧʨʦʮʝʥʪ 

ʦʰʠʙʦʢ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʠʪʴ ʩʨʦʢ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʝʝ ʢʘʯʝʩʪʚʘ. 

ʀʥʪʝʛʨʘʮʠʷ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʙʫʚʠ, 

ʦʩʦʙʝʥʥʦ ʚ ʤʘʩʩʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʦʪʢʨʳʚʘʝʪ ʰʠʨʦʢʠʝ ʧʝʨʩʧʝʢʪʠʚʳ. ʀʩʧʦʣʴʟʫʷ 
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ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʦʙʨʘʟʦʚ, ʢʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ, ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʠ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, 

ʘʣʛʦʨʠʪʤʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʤʦʛʫʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʤʘʩʩʠʚʥʳʝ ʦʙʲʝʤʳ ʜʘʥʥʳʭ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʘʥʘʪʦʤʠʝʡ ʩʪʦʧʳ, ʬʘʢʪʦʨʘʤʠ ʢʦʤʬʦʨʪʘ ʠ ʪʘʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʢʘʢ ʨʘʟʨʘʙʦʪʢʘ 

ʦʙʫʚʠ ʜʣʷ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ. ʕʪʦʪ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʢʦʥʩʪʨʫʢʮʠʶ ʦʙʫʚʠ ʚ 

ʮʝʣʦʤ ʠ ʝʝ ʚʥʫʪʨʝʥʥʝʡ ʬʦʨʤʳ ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʥʢʨʝʪʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʪʦʯʥʦʩʪʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʘʢ ʦʙʫʚʠ, ʪʘʢ ʠ ʢʦʣʦʜʦʢ ʚ ʙʦʣʝʝ ʢʦʨʦʪʢʠʝ 

ʩʨʦʢʠ.  

ɺ ʮʝʣʦʤ, ʩʦʯʝʪʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʦʧʳʪʘ ʚ ʦʙʣʘʩʪʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʙʫʚʠ ʦʪʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʢ ʩʦʟʜʘʥʠʶ ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʟʜʦʨʦʚʴʝʩʙʝʨʝʛʘʶʱʝʡ ʦʙʫʚʠ ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʣʷ ʞʝʥʱʠʥ ʚ ʧʝʨʠʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ. ʀʩʧʦʣʴʟʫʷ 

ʧʝʨʝʜʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʥʘʢʦʧʣʝʥʥʳʝ ʟʥʘʥʠʷ, ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʤʦʛʫʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʘʢʦʡ ʦʙʫʚʠ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʠʥʝʩʝʪ ʧʦʣʴʟʫ ʢʘʢ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ, ʪʘʢ ʠ ʧʦʪʨʝʙʠʪʝʣʷʤ. 
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ʠʟ ʚʳʭʦʜʦʚ ʩʪʘʣʘ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʠʥʬʨʘʢʨʘʩʥʘʷ ʨʝʤʠʩʩʠʷ, ʢʦʪʦʨʫʶ ʧʨʠʤʝʥʷʶʪ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʪʝʢʩʪʠʣʷ ʩ ʤʘʩʢʠʨʦʚʦʯʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ.  

ʈʘʥʝʝ ʫʯʸʥʳʤʠ ʢʘʬʝʜʨʳ ʍʊɺʄ ʀɻʍʊʋ ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʤʘʪʝʨʠʘʣʳ ʨʘʟʨʘʙʦʪʦʢ ʚ 

ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʩ ʀʂ-ʨʝʤʠʩʩʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ [1-4].  ɸʚʪʦʨʘʤʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʡ ʢʘʢ ʠʤʧʦʨʪʦʟʘʤʝʱʘʶʱʠʭ, ʪʘʢ ʠ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʭ, 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʭ ʙʦʣʝʝ ʫʥʠʚʝʨʩʘʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʘʩʢʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ - ʜʣʷ ʦʜʝʞʜʳ 

ʩʠʣʦʚʳʭ ʩʪʨʫʢʪʫʨ ʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʦʣʝʝ ʤʘʩʰʪʘʙʥʳʭ ʫʢʨʳʚʥʳʭ ʤʘʩʢʠʨʫʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ.  
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ʀʂ-ʨʝʤʠʩʩʠʷ  - ʩʧʦʩʦʙʥʦʩʪʴ ʪʢʘʥʠ, ʠʟ ʢʦʪʦʨʦʡ ʚʳʧʦʣʥʝʥʘ ʦʜʝʞʜʘ, ʦʪʨʘʞʘʪʴ 

ʠʥʬʨʘʢʨʘʩʥʳʝ ʣʫʯʠ ʩ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ, ʩʦʟʜʘʚʘʷ ʤʘʩʢʠʨʫʶʱʠʡ ʵʬʬʝʢʪ. 

ɺ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʜʣʷ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʤʘʩʢʠʨʫʶʱʝʛʦ ʵʬʬʝʢʪʘ, ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʙʦʨʘ 

ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʦʯʥʦʡ ʙʠʥʦʢʣʴ "ɹʅ-2" (ʰʠʬʨ "ʈʝʣʠʢʚʠʷ", ʠʥʜʝʢʩ 1ʇʅ50), 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʦʙʲʝʢʪʦʤ, ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ ʥʘ ʤʝʩʪʥʦʩʪʠ ʠ ʚʝʜʝʥʠʷ 

ʨʘʟʚʝʜʢʠ ʚ ʥʦʯʥʳʭ ʫʩʣʦʚʠʷʭ. 

ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʬʦʪʦʛʨʘʬʠʠ ʩ ʦʙʨʘʟʮʦʚ ʧʨʦʠʟʚʦʜʠʣʠ ʢʘʢ ʚ ʨʝʞʠʤʝ ʜʥʝʚʥʦʡ 

ʩʲʤyʢʠ, ʪʘʢ ʠ ʩ ʬʫʥʢʮʠʝʡ ʥʦʯʥʦʛʦ ʚʠʜʝʥʠʷ çnightvisionè ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʪʦʘʧʧʘʨʘʪʘ Sony, 

ʢʦʪʦʨʳʡ ʠʟʦʙʨʘʞʸʥ ʥʘ ʨʠʩʫʥʢʝ 1. 
 

 
ʈʠʩʫʥʦʢ 1. - ʌʦʪʦʘʧʧʘʨʘʪ ʤʘʨʢʠ çSonyè 

ʩ ʨʝʞʠʤʦʤ ʥʦʯʥʦʛʦ ʚʠʜʝʥʠʷ 
 

ʅʘ ʨʠʩʫʥʢʝ 2ɸ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʙʨʘʟʮʳ ʪʢʘʥʠ ʘʨʪ. 04ʩ27 ʧʨʠ ʥʘʙʣʶʜʝʥʠʠ ʚ ʥʦʯʥʦʡ 

ʧʨʠʮʝʣ 1ʇʅ93-4 (ʕʆʇ 3-ʛʦ ʧʦʢʦʣʝʥʠʷ): ʩʣʝʚʘ - ʦʢʨʘʩʢʘ çɽʜʠʥʳʡ ʤʘʩʢʠʨʦʚʦʯʥʳʡ ʨʠʩʫʥʦʢè 

çʣʝʪʦè ʩ ʀʂ-ʨʝʤʠʩʩʠʝʡ; ʩʧʨʘʚʘ - ʦʢʨʘʩʢʘ çʬʣʦʨʘè ʙʝʟ ʀʂ-ʨʝʤʠʩʩʠʠ [5].  

ʅʘ ʨʠʩʫʥʢʝ 2ɹ ʥʘ ʧʨʘʚʦʤ ʦʙʨʘʟʮʝ ʵʣʝʤʝʥʪʦʚ ʨʠʩʫʥʢʘ, ʥʘʥʝʩʸʥʥʳʭ ʥʘ ʪʢʘʥʴ, ʥʝ ʚʠʜʥʦ, ʠ 

ʦʙʲʝʢʪ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʩʧʣʦʰʥʳʤ ʙʝʣʳʤ ʧʷʪʥʦʤ, ʪʦʛʜʘ ʢʘʢ ʥʘ ʣʝʚʦʤ ʦʙʨʘʟʮʝ, ʢʦʪʦʨʳʡ 

ʠʩʧʦʣʥʝʥ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚ ʢʨʘʩʢʘʭ ʩʧʝʮʠʘʣʴʥʦʡ ʜʦʙʘʚʢʠ,  ʨʠʩʫʥʦʢ ʯʪyʢʦ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʠ ʚ 

ʪʘʢʦʡ ʪʢʘʥʠ ʦʙʲʝʢʪ ʙʫʜʝʪ ʟʘʤʘʩʢʠʨʦʚʘʥ ʧʦʜ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 
 

ɸ               ɹ 
 

ʈʠʩʫʥʦʢ 2. - ɺʠʜ ʥʘʧʝʯʘʪʘʥʥʦʛʦ ʨʠʩʫʥʢʘ ʚ ʨʝʞʠʤʝ ʥʦʯʥʦʛʦ 

ʚʠʜʝʥʠʷ: ɸ, ɹ - ʣʝʚʳʡ ʦʙʨʘʟʝʮ ʩ ʀʂ-ʨʝʤʠʩʩʠʝʡ, ʧʨʘʚʳʡ - 

ʙʝʟ ʚʚʝʜʝʥʠʷ ʚ ʢʨʘʩʢʫ ʀʂ-ʨʝʤʠʩʩʠʦʥʥʦʡ ʜʦʙʘʚʢʠ 
 

ʆʮʝʥʢʫ ʀʂ-ʨʝʤʠʩʩʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʪʝʢʩʪʠʣʴʥʳʭ ʨʠʩʫʥʢʦʚ ʪʠʧʘ çʢʘʤʫʬʣʷʞè ʤʦʞʥʦ 

ʧʨʦʚʦʜʠʪʴ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
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ʩʧʝʮʠʘʣʴʥʦʛʦ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ Lambda ʩ ʧʨʠʩʪʘʚʢʦʡ, ʧʦʟʚʦʣʷʶʱʝʡ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʩʧʝʢʪʨʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʮʚʝʪʦʚʳʭ ʧʷʪʝʥ ʢʘʤʫʬʣʠʨʦʚʘʥʥʦʛʦ ʨʠʩʫʥʢʘ ʥʘ ʦʪʨʘʞʝʥʠʝ ʚ 

ʦʙʣʘʩʪʠ ʜʣʠʥ ʚʦʣʥ ʢʘʢ ʚʠʜʠʤʦʛʦ ʩʧʝʢʪʨʘ, ʪʘʢ ʠ ʚ ʙʣʠʞʥʝʡ ʀʂ-ʦʙʣʘʩʪʠ ʩʧʝʢʪʨʘ (ʜʦ 1100 ʥʤ).          

ʇʨʠʤʝʨ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 3, ʚ ʚʠʜʝ ʩʧʝʢʪʨʘʣʴʥʳʭ ʢʨʠʚʳʭ, 

ʧʦʢʘʟʳʚʘʝʪ ʩʪʝʧʝʥʴ ʦʪʨʘʞʝʥʠʷ ʦʙʨʘʟʮʘ 1,  ʛʜʝ ʚʠʜʥʦ, ʯʪʦ ʦʢʨʘʩʢʘ ʯʸʪʢʦ ʧʦʧʘʜʘʝʪ ʧʦ ʫʨʦʚʥʶ 

ʨʝʤʠʩʩʠʠ ʚ ʀʂ-ʦʙʣʘʩʪʠ ʚ çʢʦʨʠʜʦʨè ʤʝʞʜʫ ʤʘʢʩʠʤʘʣʴʥʳʤ ʠ ʤʠʥʠʤʘʣʴʥʳʤ ʫʨʦʚʥʝʤ 

ʦʪʨʘʞʝʥʠʷ ʜʣʷ ʜʘʥʥʦʛʦ ʮʚʝʪʘ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʮʚʝʪʘ çʭʘʢʠè).  
 

 
 

ʈʠʩʫʥʦʢ 3. - ʉʧʝʢʪʨʘʣʴʥʳʝ ʢʨʠʚʳʝ ʦʪʨʘʞʝʥʠʷ  

         ʚ ʚʠʜʠʤʦʡ ʠ ʀʂ-ʦʙʣʘʩʪʠ ʩʧʝʢʪʨʘ 
 

ʅʘʥʝʩʝʥʠʝ ʥʘ ʪʢʘʥʴ ʨʠʩʫʥʢʘ ʩ ʀʂ-ʨʝʤʠʩʩʠʝʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʭʨʘʥʝʥʠʝ ʝʸ ʤʘʩʢʠʨʫʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢʘʢ ʚ ʚʠʜʠʤʦʤ, ʪʘʢ ʠ ʀʂ-ʜʠʘʧʘʟʦʥʝ ʩʧʝʢʪʨʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʨʠʩʫʥʢʦʚ, ʥʘ ʬʦʥʝ ʢʦʪʦʨʳʭ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʩʲʸʤʢʘ ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʘʙʦʪʝ 

ʦʙʨʘʟʮʦʚ, ʙʳʣʘ ʧʦʜʦʙʨʘʥʘ ʩʝʨʠʷ ʛʦʪʦʚʳʭ ʢʘʤʫʬʣʷʞʥʳʭ ʨʠʩʫʥʢʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦ ʮʚʝʪʫ 

ʠ ʢʦʣʦʨʠʪʫ ʨʘʟʣʠʯʥʦʡ ʤʝʩʪʥʦʩʪʠ (ʩʪʝʧʠ, ʣʝʩʘ, ʧʫʩʪʳʥʠ ʠ ʜʨ.). ʇʨʠʤʝʨʳ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ  
 

 
 

ʈʠʩʫʥʦʢ 4. - ʇʨʠʤʝʨʳ ʨʠʩʫʥʢʦʚ ʧʦʜ çʢʘʤʫʬʣʷʞè 
 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʘʢʪʫʘʣʴʥʳ ʠ ʠʤʝʶʪ ʧʨʠʢʣʘʜʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ 

ʧʦʣʫʯʘʝʤʳʭ ʵʬʬʝʢʪʦʚ ʥʘ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʘʭ ʩ ʢʦʤʧʣʝʢʩʦʤ ʤʘʩʢʠʨʫʶʱʠʭ ʩʚʦʡʩʪʚ.  

ɺʳʚʦʜʳ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʤʘʩʢʠʨʦʚʦʯʥʳʭ ʩʚʦʡʩʪʚ 

ʢʘʤʫʬʣʠʨʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʩʣʝʜʫʶʱʠʝ: ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʦʙʲʝʢʪʘ ʚ ʇʅɺ  - 
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ʬʦʪʦʛʨʘʬʠʯʝʩʢʠʝ ʩʲʸʤʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʪʦʘʧʧʘʨʘʪʘ ʩ ʬʫʥʢʮʠʝʡ çʥʦʯʥʦʛʦ ʚʠʜʝʥʠʷè; 

ʩʧʝʢʪʨʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʠʚʳʭ ʦʪʨʘʞʝʥʳ ʚ ʚʠʜʠʤʦʡ ʠ ʙʣʠʞʥʝʡ ʀʂ-ʦʙʣʘʩʪʠ ʩʧʝʢʪʨʘ (ʦʪ 

400 ʜʦ 1100 ʥʤ).  
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NEEDLE KNITTING MACHINES  
 

Qoraboyev B.Y.,  Yunusov K.Z. 
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Republic of Uzbekistan, Tashkent 

 

 In the production of knitted products, the type of product is selected based on the 

technological capabilities of the machine. Two types of circular and flat needle knitting machines are 

usually used in the production of knitted fabrics. A circular needle knitting machine was used to 

obtain a new type of knitted fabric based on the technological capabilities of the machine and in order 

to ensure the thread tension in the thread feeding system at the same standard. 

Fig. 1 shows the operation status of the control sensor that detects thread tension in circular 

needle knitting machines. The 1st thread goes to the 2nd thread and then passes through the tensioning 

device. 3rd thread gathers the necessary thread in the thread collector. yarn deformation detection 

control sensor Figure 2 leads to further improvement of the quality indicators of knitted products 

execution is carried out. Figure 1 
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Figure 1. - Circular needle  

knitting machine 

 

Figure 2. - Thread tension  

detector setup 

 

 

 

 

Figure 3. - The weaving system of the circular  

two-needle knitting machine 

 

Kilns (buckets) that ensure the movement of needles on a global scale consist of fully lifting, 

half-lifting and direct transfer wedges, with the help of which the movement of the needle heels is 

ensured, and the recommended rapporti are typed into the wedges. The placement of the new type of 

knitted fabric on the wedges is shown in Figure 3, where there are indicators (scales) on the wedges 

that bring the depth of the needle to the same standard. One of the most important processes in the 

production of new types of knitted fabrics is the correct installation of wedges, that is, it is important 

that the disc and cylinder needles move without touching each other. Circular two-needle knitting 

machines have two types of weaving system, the front side of the fabric is disc system, and the rear 

side is made of knitted products using the cylinder system. For the new two-layer knitted fabric, the 

bending depth of the needles is changed from cylinder wedges (3-4) to disc wedges (0-1-0-1). 

          In two-needle machines, the values of each knitted fabric and thread are displayed based on the 

texture and type of fabric, in which the distance between the needles is adjusted according to the type 

of fabric, as a result of the movement of the knitting system, the disk and cylindrical needles are 

moved, that is, until It is used in order to bring the density of the knitted fabric to a standard and to 

prevent thread breakage. The depth of bending of the needles and the tension of the thread are 

important in obtaining two-layer knitted fabrics. The thread tension is adjusted depending on the 

linear density of the thread and the type of fabric. When making a new type of double-layer knitted 

fabric, the front side of the fabric is made of polyester thread, and the back side of the fabric is 

hygienically useful cotton thread. Polyester threads are used to connect the front and back layers. the 

texture of the tissue was increased, Figure 4 shows the obtained results and graphs. 
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A new type of two-layer knitted fabric was developed using a thread tension control system 

on a circular needle interlock knitting machine. The sides of the two-layer knitted fabric are knitted 

separately on the basis of glad fabric, and an additional thread is used to join the layers. As a result 

of taking the knitted fabric, it was possible to increase the strength of the knitted fabric as a result of 

giving special tension to the threads forming the loop of the front and back sides, and special tension 

to the connecting threads. 

Summary 

By effectively using the technological capabilities of knitting machines in enterprises 

specializing in the production of knitted products, it was possible to obtain knitted fabrics by 

effectively using the devices that control the thread tension in the development of new types of fabric 

assortments. as a result of the installation of the tension control structures, it is possible to obtain 

high-quality knitted fabrics by ensuring the technological parameters of the knitted fabrics in the norm 

and to prevent the unevenness of the fabric. The problems of production of knitted products, which 

can meet the requirements of the domestic and foreign markets, and achieve economic efficiency by 

producing competitive, high-quality knitted products that can replace imports, have been partially 

solved. 
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Introduction . Coarse sheep's wool is grown the most in Uzbekistan, it contains a large amount 

of non-fiber waste and is of low quality. 15-20 percent of the collected wool is reused in the Republic 

[1]. Comprehensive measures aimed at organizing the production of a wide range of high-quality 

textile and sewing-knitting products, deepening the localization of its production and increasing the 

export potential of local producers are being implemented in the republic [2]. Currently, the wool 

industry is one of the textile branches, and wool processing in the enterprises of the branch produces 

yarns of various linear densities from pure wool or a mixture of its other fibers, wool yarns, various 

technical and special yarns, carpets and carpet products, and non-woven materials. is being released 

and this issue is very urgent. In order to accelerate and improve the primary processing processes of 

washing wool fiber, scientists use oxidizing-reducing-reducing systems in finishing processes [3-4], 

methods of cleaning wool fiber using enzymes [5], modification of the fiber surface with silicone 

solutions [6], are suggested. 

Results. In this scientific work, the results of the study of the factors affecting the processes 

of bleaching wool fiber using various reagents are presented. It is known that black and dark brown 

wool fibers are not bleached, they are bleached when used in the textile industry, and light-colored or 

white wool is bleached. Usually, fine wool is colorless and can be used to make a range of different 

colored fabrics.  Such wool does not contain natural pigment, that is, a substance that gives color to 

the fiber. Semi-coarse and coarse wool can range in color from light tan to dark brown or even black. 

Due to the fact that the pigments that give color to the fiber are chemically bound to keratin, it is 

necessary to take into account the preservation of keratin, that is, not to damage it, when organizing 

the processes of removing them from the fiber. Pigments are resistant to weak solutions of alkalis and 

acids, but resistant to oxidizing agents and reducing agents. Studies using these properties of pigments 

have used an oxidant, hydrogen peroxide, to bleach wool fibers. 

The process of bleaching-decolorization of the washed dark-colored wool fiber was carried 

out. The composition of the solution consisted of hydrogen peroxide as a bleaching agent, sodium 

https://7universum.com/ru/tech/archive/item/147
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silicate as a stabilizer, and surfactants of different activity. The effect of the nature of the surfactant 

on the color intensity and whiteness of the wool fiber is presented in Figure 1. 

                
Figure 1. Effect of solution composition on color 

intensity and whiteness of wool fiber 

From the data presented in the picture, it was found that the nature of surfactant during the 

bleaching-decolorization process has almost no effect on the whiteness level and color intensity of 

the fiber. 

Hydrogen peroxide breaks down to form perhydroxyl-ion, which is unstable, and atomic 

oxygen is formed, which breaks down the pigment in the wool to a water-soluble state. It is known 

that in an alkaline environment and high temperature, hydrogen peroxide is catalytically decomposed 

into water and atomic oxygen. Catalytic decomposition of hydrogen peroxide by the radical-chain 

mechanism under the influence of some metals (iron, manganese, etc.) and their compounds is 

intensified, causing ineffective consumption of hydrogen peroxide and destruction of keratin by 

cystine and peptide bonds. The sodium silicate included in the solution prevents the catalytic 

decomposition of hydrogen peroxide, and also ensures the alkalinity of the solution. According to the 

given results, the effect of process temperature on fiber quality was studied due to the fact that the 

degree of whiteness of wool fiber did not meet the requirements (table 1). 

 

Table 1. - Dependence of fiber destruction and whiteness level on process temperature 
 

 

No. 

 

Bleaching 

temperature, 0ʉ 

Quality indicators 

Staple length, 

mm 

Diameter, 

Õm 

Fiber 

destruction, % 

Fiber 

whiteness,% 

1 ï 83 65 25 25 

2 40 81 61 45 33 

3 50 78 58  52 39 

4 60 75 46 58 32 

5 70 69  37 62 29 

6 80 62 21 75 26 
 

The quality of the bleaching process is evaluated by the degree of whiteness of the wool and 

the destruction of keratin. The level of keratin degradation is determined by the solubility of bleached 

material in a solution with a modulus equal to 100 in a 0.1 N caustic alkali solution at a temperature 

of 650C for one hour. As can be seen from the diagram, the dissolved part of wool that has not been 

bleached is 10-12%. In bleached fiber, this value is from 18% to 39%. This diagram shows that as 
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the temperature of the bleaching process increases, the degree of whiteness of the fiber increases in 

direct proportion to it. But if the melting value of the wool is 30%, then this means that the wool has 

been deeply destroyed. This situation can be explained by the breaking of cross-covalent bonds in the 

wool macromolecule and the formation of lower molecular peptides. Taking into account the above, 

a temperature of 500C was found to be optimal for the bleaching process. 

In the results of the cited research, bleaching of wool fibers up to 74% was not achieved, 

therefore, bleaching under the influence of fiber reducers was studied in further research. When wool 

fiber is bleached using reducers, sodium bisulfite is used as the main reagent in the solution. Bleaching 

in a bisulfite solution was carried out in a 0.5-3.0% sodium bisulfite solution with a modulus of 20 

for one day at room temperature. Then the fibers were pressed and treated with sulfuric acid solution 

(5% by mass) for 15 minutes, then washed with water.  

 

Table 2. - Effect of sodium bisulfite concentration on wool fiber quality 
 

 

No. 

 

Sodium bisulfite 

concentration, g/l 

Quality indicators 

Staple length, 

mm 
Diameter, Õm 

Fiber 

destruction, % 

Fiber 

whiteness,% 

1 ï 83 65 25 25 

2 1,0 82 60 45 33 

3 1,5 74 56  52 39 

4 2,0 73 43 58 32 

5 2,5 68  33 62 29 

6 3,0 65 19 75 26 
 

Taking into account that the chemical structure of melanin forms chelates with metal salts, 

studies were conducted on extracting the pigment that gives natural color to wool from protein, and 

then reducing fiber destruction by bleaching it. Since the samples were not white, their degree of 

whiteness was expressed by the yellowness index (table 3). 
 

Table 3. - Dependence of duration of decolorization-bleaching 

process on wool fiber quality indicators 
 

Quality indicators Duration of the process, min 

**  30 40 50 60 

Fiber destruction, % 33 26 25 24 23 

Jaundice index, % 42 32 27 24 24 

 Process temperature 

Fiber destruction, % 
**  40 50 60 70 

40 25 26 29 35 

Yellowness index, % 34 33 28 25 22 
 

According to the results of the research, it was found that by treating wool before the 

dyeing-bleaching process with iron sulfate, the protein destruction was reduced as well as the 

process was accelerated (Figure 2). 
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Figure 2. Technological 

scheme of the dyeing-

bleaching process of wool 

The results of the research on the bleaching of wool fibers under the influence of the repulsive 

effect are presented in the second table. From the data presented in the table, we can see that 

increasing the concentration of reducing agent in the bleaching solution to 1.5% increases the 

whiteness of the fiber and then causes the fiber to turn yellow. Mass loss of fiber increases with 

increasing concentration of reducer. In further studies, the influence of the duration of the dyeing 

process of wool fiber with hydrogen peroxide on the level of whiteness was studied. When treated 

with hydrogen peroxide in an alkaline environment, the destruction of the fiber increased as a result 

of the breakdown of melanin, as well as the breakdown of protein through cystine bonds, under the 

influence of perhydric ions formed. 

Conclusion. The results of the research on the study of the factors affecting the bleaching 

processes using different reagents for bleaching-decolorization of dark wool fiber were presented. 

Keratin destruction was determined by dissolving bleached material in a solution of modulus 100 in 

0.1 N caustic alkali solution at 650C for one hour. In order to prevent (or reduce) the destruction of 

wool under the influence of oxidants during the decolorization-bleaching process, the order and 

approach of the decolorization-bleaching process of dark-colored wool was developed, taking into 

account the fact that melanin forms chelates with metal salts according to its chemical structure: 

FeSO4Ā7H2O (10 g/l), HCOOH (6 g/l), nonionic surfactant (0.5 g/l), pH=6, process duration was 40 

minutes, temperature - 500C. 
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ʇɽʈɽʈɸɹʆʊʂɸ ʆʊʍʆɼʆɺ ʐɺɽʁʅʆ-ʊʈʀʂʆʊɸɾʅʆɻʆ  

ʇʈʆʀɿɺʆɼʉʊɺɸ 
 

ʅʘʙʠʝʚ ɸ.ɻ., ʄʠʨʟʦʘʣʠʟʦʜʘ ʂ., ʊʦʭʪʘʨʦʚ ʉ.ʊ. 
1ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʊʘʜʞʠʢʠʩʪʘʥʘ 

2ɹʦʭʪʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʪʠʪʝʪ ʠʤ. ʅ. ʍʫʩʨʘʚʘ 
 

ʆʪʭʦʜʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʧʦʜʚʝʨʛʥʫʪʳʝ ʦʯʝʥʴ ʩʣʦʞʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʧʝʨʝʨʘʙʦʪʢʝ ʤʘʪʝʨʠʘʣʳ ʩ ʦʧʨʝʜʝʣʸʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʦʙʨʘʟʫʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʰʚʝʡʥʦ-

ʪʨʠʢʦʪʘʞʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʝʛʫʣʷʨʥʦ ʠ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ. ɺ ʩʚʷʟʠ ʩ ʚʳʩʦʢʦʡ 

ʩʪʦʠʤʦʩʪʴʶ ʩʳʨʴʷ, ʢʦʪʦʨʦʝ ʩʦʩʪʘʚʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ ʚ ʦʙʱʝʤ ʦʙʲʸʤʝ ʤʘʪʝʨʠʘʣʴʥʳʭ 

ʟʘʪʨʘʪ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʨʠʢʦʪʘʞʥʳʭ ʠʟʜʝʣʠʡ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʵʢʦʥʦʤʥʦʛʦ ʧʦʜʭʦʜʘ 

ʢ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠ ʚʥʝʜʨʝʥʠʶ ʥʦʚʳʭ ʤʘʣʦʦʪʭʦʜʥʳʭ ʠ ʙʝʟʦʪʭʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ [1-2]. ʉ 

ʮʝʣʴʶ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʪʨʠʢʦʪʘʞʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʦʟʜʘʥʠʷ ʤʘʣʦʦʪʭʦʜʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʨʦʩʧʫʩʢʘ ʜʝʪʘʣʝʡ ʠʟʜʝʣʠʡ (ʩʨʳʚʦʚ) ʚʝʨʭʥʝʛʦ ʪʨʠʢʦʪʘʞʘ ʠ ʩʥʷʪʠʷ 

ʠʟʚʠʪʦʩʪʠ ʧʦʚʪʦʨʥʦ ʠʩʧʦʣʴʟʫʝʤʦʡ ʥʠʪʠ ʧʦʩʨʝʜʩʪʚʦʤ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʝʛʦ ʚʦʜʷʥʦʛʦ ʧʘʨʘ ʩ 

ʧʦʩʣʝʜʫʶʱʝʡ ʝʸ ʩʫʰʢʦʡ. ʇʨʦʚʝʜʸʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʜʚʘ 

ʫʩʪʨʦʡʩʪʚʘ - ʜʣʷ ʨʦʩʧʫʩʢʘ ʜʝʪʘʣʝʡ ʠʟʜʝʣʠʡ (ʩʨʳʚʦʚ) ʚʝʨʭʥʝʛʦ ʪʨʠʢʦʪʘʞʘ [3] ʠ ʜʣʷ 

ʧʨʦʧʘʨʠʚʘʥʠʷ ʠ ʩʫʰʢʠ ʧʦʚʪʦʨʥʦ ʠʩʧʦʣʴʟʫʝʤʦʡ ʧʨʷʞʠ, ʘ ʪʘʢʞʝ ʧʨʝʜʣʦʞʠʪʴ ʥʦʚʳʡ ʩʧʦʩʦʙ ʦʙʨʘʙʦʪʢʠ 

ʥʠʪʠ ʚ ʧʨʦʮʝʩʩʝ ʚʣʘʞʥʦ-ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ (ʜʘʣʝʝ ɺʊʆ) [4], ʚʢʣʶʯʘʶʱʝʛʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʫʶ 

ʧʘʨʘʣʣʝʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʣʫʬʘʙʨʠʢʘʪʘ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ, ʧʝʨʝʭʦʜʥʦʡ ʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʷʭ. ʅʘ 

ʙʘʟʝ ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʨʘʟʨʘʙʦʪʘʥ ʵʬʬʝʢʪʠʚʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ɺʊʆ ʙʝʟ ʧʝʨʝʥʘʚʝʰʠʚʘʥʠʷ ʠ 

ʧʝʨʝʫʢʣʘʜʢʠ ʪʨʠʢʦʪʘʞʥʦʛʦ ʧʦʣʦʪʥʘ. ʇʨʝʜʣʘʛʘʝʤʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʫʟʣʦʚ: ʩʪʘʥʠʥʳ, 

ʤʝʭʘʥʠʟʤʘ ʧʨʠʚʦʜʘ, ʨʘʤʳ ʩ ʠʛʦʣʴʥʳʤ ʧʦʢʨʳʪʠʝʤ, ʤʝʭʘʥʠʟʤʘ ʧʦʜʘʯʠ ʥʠʪʠ, ʤʝʭʘʥʠʟʤʘ ʧʨʦʧʘʨʠʚʘʥʠʷ ʠ 

ʩʫʰʢʠ (ʩʥʷʪʠʷ ʠʟʚʠʪʦʩʪʠ), ʤʝʭʘʥʠʟʤʘ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʥʠʪʠ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʡ ʤʘʰʠʥʳ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ 

ʦʪʭʦʜʦʚ ʪʨʠʢʦʪʘʞʘ. ʅʠʪʴ ʩʤʘʪʳʚʘʝʪʩʷ ʩ ʪʨʠʢʦʪʘʞʥʦʛʦ ʧʦʣʦʪʥʘ (ʩʨʳʚʘ ʪʨʠʢʦʪʘʞʘ), ʟʘʢʨʝʧʣʸʥʥʦʛʦ ʥʘ 

ʨʘʤʝ - 1, ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʥʠʪʝʧʨʦʚʦʜʥʠʢ - 2, ʜʚʘ ʥʘʪʷʞʥʳʭ  ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ - 3, ʢʦʥʪʨʦʣʴʥʦ-

ʦʯʠʩʪʠʪʝʣʴʥʦʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ - 4. ɼʘʣʝʝ ʥʠʪʴ ʧʦʜʚʝʨʛʘʝʪʩʷ ʚʣʘʞʥʦ-ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ʠ ʩʫʰʢʝ, 

ʧʨʦʭʦʜʷ ʯʝʨʝʟ ʢʘʤʝʨʫ - 5, ʠ ʥʘʤʘʪʳʚʘʝʪʩʷ ʥʘ ʙʦʙʠʥʫ - 6. 

 
ʈʠʩʫʥʦʢ 1. - ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʡ 

ʤʘʰʠʥʳ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʪʨʠʢʦʪʘʞʘ 
 

           ʈʘʤʘ, ʫʜʝʨʞʠʚʘʶʱʘʷ ʙʨʘʯʥʫʶ ʜʝʪʘʣʴ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʘʣʴʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʇ-

ʦʙʨʘʟʥʦʡ ʬʦʨʤʳ ʩ ʠʛʣʘʤʠ 1, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʧʦ ʚʝʨʭʥʝʡ ʠ ʙʦʢʦʚʳʤ ʩʪʦʨʦʥʘʤ ʨʘʤʳ (ʨʠʩʫʥʦʢ 
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2 - ʤʦʜʝʣʴ ʨʘʤʳ ʩ ʚʳʜʚʠʞʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ). ʈʝʛʫʣʠʨʦʚʘʪʴ ʰʠʨʠʥʫ ʨʘʤʳ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʰʠʨʠʥʳ ʙʨʘʢʦʚʘʥʥʦʡ ʜʝʪʘʣʠ, ʧʦʟʚʦʣʷʝʪ ʚʳʜʚʠʞʥʘʷ ʙʦʢʦʚʘʷ ʧʦʣʢʘ - 2, ʩʚʦʙʦʜʥʦ 

ʧʝʨʝʤʝʱʘʶʱʘʷʩʷ ʚ ʧʘʟʘʭ. 

 
 

ʈʠʩʫʥʦʢ 2. - ʄʦʜʝʣʴ ʨʘʤʳ ʩ ʚʳʜʚʠʞʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ 
 

ʆʜʥʘʢʦ ʨʦʩʧʫʩʢ ʢʫʧʦʥʘ ʠʟʜʝʣʠʷ ʩʦʭʨʘʥʷʝʪ ʫ ʧʨʷʞʠ ʦʩʪʘʪʦʯʥʫʶ ʠʟʚʠʪʦʩʪʴ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʥʝʨʘʚʥʦʤʝʨʥʦʤʫ ʥʘʪʷʞʝʥʠʶ ʥʠʪʠ ʧʨʠ ʧʦʚʪʦʨʥʦʤ ʚʷʟʘʥʠʠ, ʫʭʫʜʰʘʝʪ ʩʪʨʫʢʪʫʨʫ 

ʧʦʣʦʪʥʘ ʠ ʩʥʠʞʘʝʪ ʢʘʯʝʩʪʚʦ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʠʟʜʝʣʠʷ. 

ɼʣʷ ʩʥʷʪʠʷ ʠʟʚʠʪʦʩʪʠ ʧʦʚʪʦʨʥʦ ʠʩʧʦʣʴʟʫʝʤʦʡ ʧʨʷʞʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ 

ʧʨʦʧʘʨʠʚʘʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʩʫʰʢʦʡ ʧʦʣʫʬʘʙʨʠʢʘʪʘ. ʇʦ ʘʥʘʣʦʛʠʠ ʩ ʠʟʚʝʩʪʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ 

ʪʝʧʣʦʚʦʛʦ ʘʛʨʝʛʘʪʘ [4] ʥʘʛʨʝʚʘʪʝʣʠ ʟʘʤʝʥʷʶʪʩʷ ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ, ʢʦʪʦʨʳʡ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʜʣʷ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦʡ ʧʦʜʘʯʠ ʪʝʧʣʘ ʚ ʧʨʦʮʝʩʩʝ 

ʚʳʩʫʰʠʚʘʥʠʷ ʧʨʷʞʠ (ʨʠʩʫʥʦʢ 3). 

 
 

ʈʠʩʫʥʦʢ 3. - ʈʘʚʥʦʤʝʨʥʘʷ ʧʦʜʘʯʘ ʪʝʧʣʘ ʚ ʧʨʦʮʝʩʩʝ ʚʳʩʫʰʠʚʘʥʠʷ ʧʨʷʞʠ 
 

ʇʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ, ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʥʠʪʠ ʧʨʦʠʩʭʦʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʅʠʪʴ - 9 

ʧʨʦʜʝʚʘʝʪʩʷ ʯʝʨʝʟ ʥʠʪʝʥʘʪʷʞʥʳʝ ʪʘʨʝʣʦʯʢʠ - 10, ʥʠʪʝʥʘʧʨʘʚʠʪʝʣʴʥʳʝ ʛʣʘʟʢʠ - 8 ʢʦʨʧʫʩʘ - 3 ʠ 

ʧʦʧʘʜʘʝʪ ʚ ʠʩʧʘʨʠʪʝʣʴʥʫʶ ʢʘʤʝʨʫ - 5. ɺʦʜʘ ʧʦʩʨʝʜʩʪʚʦʤ ʪʨʫʙʢʠ - 6 ʟʘʣʠʚʘʝʪʩʷ ʚ ʸʤʢʦʩʪʴ - 4, 

ʧʦʜ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ ʥʘʛʨʝʚʘʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ - 17, ʥʘʛʨʝʚʘʶʱʠʡ ʚʦʜʫ ʜʦ ʢʠʧʝʥʠʷ. ɺʦʜʷʥʦʡ 

ʧʘʨ ʧʝʨʝʜʘʸʪʩʷ ʚ ʠʩʧʘʨʠʪʝʣʴʥʫʶ ʢʘʤʝʨʫ - 5 ʯʝʨʝʟ ʧʘʨʦʚʳʚʦʜʷʱʫʶ ʪʨʫʙʢʫ - 7 ʠ ʚʦʟʜʝʡʩʪʚʫʝʪ 

ʥʘ ʜʚʠʞʫʱʫʶʩʷ ʥʠʪʴ - 9. ʇʦʩʣʝ ʧʨʦʧʘʨʠʚʘʥʠʷ ʥʠʪʴ ʧʦʩʪʫʧʘʝʪ ʚ ʩʫʰʠʣʴʥʫʶ ʢʘʤʝʨʫ. ʉ 

ʧʦʤʦʱʴʶ ʚʝʥʪʠʣʷʪʦʨʘ - 16 ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘʙʦʨ ʚʦʟʜʫʭʘ ʯʝʨʝʟ ʚʦʟʜʫʭʦʟʘʙʦʨʥʠʢ - 15. ʇʨʠ 

ʚʨʘʱʝʥʠʠ ʚʝʥʪʠʣʷʪʦʨʘ ʝʛʦ ʨʘʙʦʯʝʝ ʢʦʣʝʩʦ - 11 ʟʘʭʚʘʪʳʚʘʝʪ ʚʦʟʜʫʭ ʠ ʦʭʣʘʞʜʘʝʪ ʢʘʤʝʨʫ - 13. 

ɺʣʘʞʥʘʷ ʥʠʪʴ ʦʙʜʫʚʘʝʪʩʷ ʛʦʨʷʯʠʤ ʚʦʟʜʫʭʦʤ, ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʙʦʢʦʚʳʝ ʦʪʚʝʨʩʪʠʷ ʢʦʨʧʫʩʘ, 
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ʥʠʪʝʥʘʧʨʘʚʠʪʝʣʴʥʳʝ ʛʣʘʟʢʠ - 14 ʠ ʥʘʤʘʪʳʚʘʝʪʩʷ ʥʘ ʧʦʯʘʪʦʢ, ʧʦʣʫʯʘʶʱʠʡ ʜʚʠʞʝʥʠʝ ʦʪ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ - 12. 

            ʆʩʥʦʚʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʷʚʣʷʣʠʩʴ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʮʝʩʩʘ ʧʝʨʝʤʘʪʳʚʘʥʠʷ ʥʠʪʠ: ʣʠʥʝʡʥʘʷ ʩʢʦʨʦʩʪʴ 

ʧʝʨʝʤʘʪʳʚʘʥʠʷ, ʫʛʦʣ ʩʜʚʠʛʘ ʚʠʪʢʦʚ ʥʠʪʠ ʥʘ ʙʦʙʠʥʝ, ʥʘʪʷʞʝʥʠʝ ʥʠʪʠ ʚ ʧʨʦʮʝʩʩʝ 

ʧʝʨʝʤʘʪʳʚʘʥʠʷ. ʃʠʥʝʡʥʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʘʪʳʚʘʥʠʷ ʫʩʪʘʥʘʚʣʠʚʘʣʘʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʳʨʴʝʚʦʛʦ ʩʦʩʪʘʚʘ ʥʠʪʠ, ʝʸ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʪʦʣʱʠʥʳ, ʘ ʪʘʢʞʝ ʩ ʫʯʸʪʦʤ 

ʧʨʠʤʝʥʷʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʅʘʪʷʞʝʥʠʝ ʥʠʪʠ ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʤʘʪʳʚʘʥʠʷ ʙʳʣʦ ʫʤʝʨʝʥʥʳʤ, 

ʯʨʝʟʤʝʨʥʦʝ ʥʘʪʷʞʝʥʠʝ ʚʳʪʷʛʠʚʘʣʦ ʠ ʧʨʠʚʦʜʠʣʦ ʢ ʧʦʪʝʨʝ ʫʧʨʫʛʠʭ ʫʜʣʠʥʝʥʠʡ ʥʠʪʠ. ʅʘʪʷʞʝʥʠʷ, 

ʩʦʟʜʘʚʘʝʤʳʝ ʥʘ ʤʘʰʠʥʝ, ʦʧʨʝʜʝʣʷʣʠ, ʠʩʭʦʜʷ ʠʟ ʧʨʦʯʥʦʩʪʠ ʥʠʪʠ (ʝʸ ʩʪʨʦʝʥʠʷ ʠ ʫʜʣʠʥʝʥʠʷ) 

ʧʫʪʸʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʤʘʩʩʳ ʛʨʫʟʦʚʳʭ ʰʘʡʙ ʚ ʥʘʪʷʞʥʦʤ ʧʨʠʙʦʨʝ; ʨʘʟʚʦʜʢʠ ʧʣʘʩʪʠʥ 

ʥʠʪʝʦʯʠʩʪʠʪʝʣʷ; ʥʦʤʝʨʘ ʫʟʣʦʚʷʟʘʪʝʣʷ; ʦʙʨʳʚʥʦʩʪʠ ʥʠʪʠ ʧʨʠ ʧʝʨʝʤʘʪʳʚʘʥʠʠ; 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʤʘʰʠʥʳ. 

ɺʳʚʦʜʳ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʚʤʝʱʝʥʠʝ ʚ ʦʜʥʦʡ ʤʘʰʠʥʝ ʨʦʩʧʫʩʢʘ ʜʝʪʘʣʝʡ ʠʟʜʝʣʠʡ 

(ʩʨʳʚʦʚ) ʚʝʨʭʥʝʛʦ ʪʨʠʢʦʪʘʞʘ ʩ ʫʩʪʨʘʥʝʥʠʝʤ ʠʟʚʠʪʦʩʪʠ ʥʠʪʠ ʧʫʪʸʤ ʧʨʦʚʝʜʝʥʠʷ ʚʣʘʞʥʦ-

ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʨʘʩʧʫʩʪʠʪʴ ʠ ʧʝʨʝʤʦʪʘʪʴ ʥʘ ʙʦʙʠʥʳ ʥʝʚʝʨʥʦ 

ʠʟʛʦʪʦʚʣʝʥʥʫʶ ʜʝʪʘʣʴ, ʥʦ ʠ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʫ ʚʨʝʤʝʥʠ ʟʘ ʩʯʪy ʠʩʢʣʶʯʝʥʠʷ ʦʧʝʨʘʮʠʡ 

ʧʝʨʝʥʘʚʝʰʠʚʘʥʠʷ ʠ ʧʝʨʝʫʢʣʘʜʢʠ ʧʦʣʫʬʘʙʨʠʢʘʪʘ ʩ ʦʜʥʦʡ ʤʘʰʠʥʳ ʥʘ ʜʨʫʛʫʶ. 
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ɸʡʥʠ ʟʘʤʦʥ ʬʘʲʦʣʠʷʪʠ ʥʘʤʦʠʰʛʦ״״ʦ ʜʘʨ ʪʘʡʸʨ ʢʘʨʜʘʥʠ ʜʦʥʠʰֹוʫʸʥ ʜʘʨ ʩʦ״ʘʠ ʜʠʟʘʡʥʠ 

ʥʘʩʩʦֹו  ʥʘץʰʠ ʢʘʣʦʥ ʤʝʙʦʟʘʜ. ɼʘʨ ʤʘץʦʣʘ ʠʤʢʦʥʠʷʪ״ʦʠ ʠʰʪʠʨʦʢ ʜʘʨ ʥʘʤʦʠʰʛʦ״״ʦ ʚʘ 

ʦʟʤʫʥ״ʦʠ ʤʘʭʩʫʩ, ʠʥʯʫʥʠʥ ʪʘʲʩʠʨʠ ʤʫʩʙʘʪʠ ʯʫʥʠʥ ʯʦʨʘʙʠʥʠ״ʦ ʙʘ ʙʘʣʘʥʜ ʙʘʨʜʦʰʪʘʥʠ ʩʠʬʘʪʠ 

ʨʘʚʘʥʜʠ ʪʘʲʣʠʤ ʚʘ ʨʫʰʜʠ ʵֹוʦʜʠʸʪʠ ץʦʙʠʣʠʷʪʠ ʠʰʪʠʨʦʢʯʠʸʥ ʦʚʘʨʜʘ ʰʫʜʘʘʩʪ.  

וֹוʠʢʠʩʪʦʥ  ʪʘʚʘֹוʫʨʠʠ ʊʦֹ״ʫʤתּ ʦʣʦ ʜʘʨ׳ ʠʠ ʜʦʭʠʣ״ʘʠ ʪʘʨʨʦ״ʙʘ ʠʭʪʠʩʦʩʠ ʜʘʨ ʩʦ ״ , ʘʟ 

״ʫʤʣʘ ʪʘʨʨʦוֹ  ʚʘ ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʩʘʥʦʘʪʠ ʥʘʩʩʦֹו  ʭʝʣʝ ʟʠʸʜ ʤʝʙʦʰʘʜ. ʄʫʪʘʭʘʩʩʠʩʠ ʜʘʨʘֹוʘʠ 
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ʦʣ    ʙʫʜʘʥ ʜʘʨ ʩʦ״ʘʠ ʜʠʟʘʡʥ, ʤ ʜ ʜʘʨ ʟʘʤʦʥʠ ״ʦʟʠʨʘ ʘʡʥʠ ʤʫʜʜʘʦ ʘʩʪ, ʟʝʨʦ ʯʘʥʜ ʥʘʩʣʠ 

ʛʫʟʘʰʪʘʠ ʵֹוʦʜʢʦʨ ʠʥ ʠʭʪʠʩʦʩʨʦ  ʭʝʣʝ ֹוʦʣʠʙʫ ʨʘʥʛʠʥ ʥʘʤʫʜʘ, ʪʘʚʦʥʦʠʠ ʜʠʟʘʡʥʝʨ״ʦʨʦ ʜʘʨ 

ʨʫʰʜʠ ʬʘʨ״ʘʥʛ ʚʘ ʪʘʰʢʠʣʠ ʟʠʥʜʘʛ   ʭʫʙ ʥʠʰʦʥ ʜʦʜʘʘʥʜ. 

ɼʘʨ ʠʥ ʩʘʤʪʠ ʬʘʲʦʣʠʷʪ ʜʠʛʘʨʛʫʥʠ״ʦ ʨ ʟ ʪʦ ʨ ʟ ʙʦ ʩʫʨʲʘʪʠ ʙʘʣʘʥʜ ʙʘ ʘʤʘʣ ʤʝʦʷʥʜ ʚʘ 

ʥʘʤʦʠʰʛʦ״״ʦ ʚʘ ʦʟʤʫʥ״ʦ ʜʘʨ ʤʫʘʩʩʠʩʘ״ʦʠ ʪʘʲʣʠʤ , ʤʘʨʢʘʟ״ʦʠ ʪʠֹוʦʨʘʪ  ʚʘ ʤʘʨʢʘʟ״ʦʠ 

ʛʫʟʘʨʦʥʠʜʘʥʠ ʥʘʤʦʠʰʛʦ״״ʦ ʙʘʨʦʠ ʧʘʡʛʠʨ  ʢʘʨʜʘʥʠ ʪʘסʡʠʨʦʪ״ʦʠ ʩʦ״ʘ, ʙʦʭʘʙʘʨ ʙʫʜʘʥ ʘʟ 

ʪʝʭʥʦʣʦʛʠʷ ʚʘ ʪʘʤʦʶʣ״ʦʠ ʥʘʚʪʘʨʠʥ, ʙʘʩʪʘʥʠ ʰʘʨʪʥʦʤʘ״ʦʠ ״ʘʤʢʦʨ  ʚʘ סʘʡʨʘ ʤʫʩʦʠʜʘʪ 

ʤʝʢʫʥʘʥʜ, ʪʘʰʢʠʣ ʚʘ ʛʫʟʘʨʦʥʠʜʘ ʤʝʰʘʚʘʜ. ɼʘʨ  ʯʫʥʠʥ ʯʦʨʘʙʠʥʠ״ʦʠ ʤʘʭʩʫʩʛʘʨʜʦʥʠʜʘʰʫʜʘ, 

ʜʦʥʠʰֹוʫʸʥ  ʤʝʪʘʚʦʥʘʥʜ,  ״ʘʤʯʫʥ ʤʝ״ʤʦʥ ʸ ʠʰʪʠʨʦʢʯ  ʠʰʪʠʨʦʢ ʢʫʥʘʥʜ, ʟʝʨʦ  ץʠʩʤʠ 

ʘʥʙʘʠ ʘʤʘʣʠʠ ʦʤוֹ ʫʜʦʥʘʰʘʚʘʥʜʘʠוֹ ʟʠʰ ʤʝʙʦʰʘʥʜ, ʢʠ ʦʥ״ʦ ʙʘ ʘʤʠץ, ʚʘʩʝʲ ʚʘ ʙʘ ʥʠʟʦʤ 

ʜʘʨʦʚʘʨʜʘʥʠ ʜʦʥʠʰ״ʦʠ ʥʘʟʘʨʠʷʚʠʠ ץʘʙʣʘʥ ʛʠʨʠʬʪʘʰʫʜʘʠ ʦʥ״ʦ  ʤʫʩʦʠʜʘʪ ʤʝʢʫʥʘʥʜ. 

ʄʘץʩʘʜʠ ʪʘ״ʠʷʠ ʤʘץʦʣʘʠ ʤʘʟʢʫʨ: ʤʫʘʡʷʥ ʢʘʨʜʘʥʠ ʘ״ʘʤʠʷʪʠ ʠʰʪʠʨʦʢ, ʧʝʰʥʠ״ʦʜ 

ʥʘʤʫʜʘʥʠ ʤʘ״ʩʫʣʦʪ״ʦʠ ʩʦ״ʘ ʜʘʨ ʯʦʨʘʙʠʥʠ״ʦʠ ʦʟʤʫʥ  ʚʘ ʥʘʤʦʠʰʛʦ״״ʦʠ ʜʦʥʠʰֹו ʸʥʠ ʤʫʦʩʠʨ, 

ʢʠ ʜʘʨ ʩʦ״ʘʠ ʜʠʟʘʡʥʠ ʥʘʩʩʦֹו  ʪʘ״ʩʠʣ ʤʝʢʫʥʘʥʜ. 

ɹʦʷʜ ״ʘʥʛʦʤʠ ʠʰʪʠʨʦʢ ʜʘʨ ʥʘʤʦʠʰʛʦ״״ʦ ʚʘ ʦʟʤʫʥ״ʦʠ ʩʦ״ʘʚ  ʯʫʥʠʥ ʚʘʟʠʬʘ״ʦʨʦ ʜʘʨ 

ʧʝʰʠ ʭʫʜ ʛʫʟʦʨʘʥʜ: 

1. ʄʫʘʡʷʥ ʥʘʤʫʜʘʥʠ ʩʘ״ʤʠ ʥʘʤʦʠʰ״ʦ ʚʘ ʦʟʤʫʥ״ʦ  ʙʘʨʦʠ ʠʥʢʠʰʦʬʠ ʤʘ״ʦʨʘʪʠ ʢʘʩʙʠʠ 

ʜʦʥʠʰֹוʫʸʥ. 

2. ʅʘʤʫʥʘ״ʦʠ ʢʦʨ״ʦʠ ʵֹוʦʜʠʠ ʭʫʜʨʦ ʜʘʨ  ʥʘʤʦʠʰʛʦ״״ʦ ʜʘʨ ʩʦ״ʘʠ ʪʘʨʨʦ״ʠʠ ʥʘʩʩʦֹו  

ʧʝʰʢʘʰ ʚʘ ʙʘʨʨʘʩ  ʥʘʤʫʜʘ, ʭʫʩʫʩʠʷʪ״ʦʠ ʘʩʦʩʠʠ ʦʥ״ʦʨʦ ʤʫʘʡʷʥ ʥʘʤʦʷʜ. 

3. ʊʘʲʩʠʨʠ ʛʫʥʦʛʫʥֹוʘʙ״ʘʠ  ʥʘʤʦʠʰʛʦ״״ʦ ʚʘ ʦʟʤʫʥ״ʦʨʦ  ʪʘ״ʣʠʣ ʥʘʤʫʜʘ, ʙʘʨʦʠ ʨʫʰʜʠ 

ʢʦʨʠ ʭʫʜ ʘʟ ʥʘʚʛʦʥʠ״ʦʠ ʩʦ״ʘ ʠʩʪʠʬʦʜʘ ʙʘʨʘʜ. 

ɸ״ʘʤʠʷʪʠ ֹוʫʟʲʠ ʥʘʟʘʨʠʷʚʠʠ ʙʘʟʘʠ ʜʦʥʠʰʠ ʤʫʪʘʭʘʩʩʠʩ ʜʘʨ ʩʦ״ʘʠ ʪʘʨʨʦ״  ʙʝʰʫʙ״ʘ 

ʙʘʨʦʠ ʙʘ ʜʘʩʪ ʦʚʘʨʜʘʥʠ ʤʘʣʘʢʘ״ʦʠ ʘʤʘʣ , ʠʥʯʫʥʠʥ ʙʘʨʦʠ ʦʩʦʥ ʬʘ״ʤʠʜʘʥ ʚʘ ʪʘʢʤʠʣ ʜʦʜʘʥʠ 

ʜʦʥʠʰʠ ʦʥ ʠʤʢʦʥ ʤʝʜʠ״ʘʜ.  

ɼʦʥʠʰֹו ʸʥ ʙʦʷʜ ʜʘʨ ֹוʦʜʘʠ ʪʘʨʨʦ״  ʸ ʪʝʭʥʦʣʦʛʠʷ  ʜʘʨ ʜʫ ʩʘʤʪ ʜʦʥʠʰ ʦʤʫʟʘʥʜ, ʷʲʥʝ ʘʟ 

ʜʘʨʩ״ʦʠ ʥʘʟʘʨʠʷʚ  ʦסʦʟ ʥʘʤʫʜʘ,    ʙʦ ʜʘʨʩ״ʦʠ ʘʤʘʣ  ʪʘʲʣʠʤʠ ʥʘʟʘʨʠʷʚʠʨʦ ʙʦ ״ʘʤ 

ʙʠʧʘʡʚʘʥʜʘʥʜ.  

ʀʰʪʠʨʦʢʠ ʜʦʥʠʰֹוʫʸʥ ʜʘʨ ʦʟʤʫʥ״ʦʠ  ʪʝʤʘʪʠʢ  ʚʘ ʥʘʤʦʠʰʛʦ״״ʦ ʷʢʝ ʘʟ ʩʘʤʪ״ʦʠ 

ʤʫ״ʠʤʪʘʨʠʥʠ ʬʘʲʦʣʠʷʪʠ ʪʘʲʣʠʤ , ʘʟ ֹוʫʤʣʘ ʬʘʲʦʣʠʷʪʠ ʢʘʩʙʠʠ ʠʭʪʠʩʦʩ״ʦʠ ʘʣʦ״ʠʜʘ - ʤʘʩʘʣʘʥ, 

ʜʠʟʘʡʥʠ ʥʘʩʩʦֹו , ʜʠʟʘʡʥʠ ʛʨʘʬʠʢ , ʜʠʟʘʡʥ- ʠʥʪʝʨʝʨ ʚʘ סʘʡʨʘ ʤʝʙʦʰʘʜ. 

ɸʛʘʨ ʘʟ ʪʘʲʨʠʭʠ ʧʘʡʜʦʠʰʠ ʥʘʤʦʠʰʛʦ״ ʥʘʟʘʨ ʘʬʢʘʥʝʤ, ʙʘ ʤʦʥʘʥʜʠ ʷʨʤʘʨʢʘ- ʙʦʟʦʨ״ʦʠ 

ʙʦʩʪʦʥ  ʚʦʙʘʩʪʘ ʙʘ ʩʘʘʨʫ ʣʠʙʦʩ ʚʫֹוʫʜ ʜʦʰʪ, ʢʠ  ״ʘʜʘʬʠ ʘʩʦʩʠʠ ʦʥ ʘʟ ֹוʦʥʠʙʠ ʩʦ״ʠʙʦʥʠ ʤʦʣ ʙʦ 

ʥʘʨʭʠ ʛʘʨʦʥ ʬʫʨʫʰʠ ʤʘ״ʩʫʣʦʪʠ ʭʫʜ ʙʫʜ, ʦʤʫʟʠʰ, ʨʫʰʜ, ʙʘʣʘʥʜ ʙʘʨʜʦʰʪʘʥʠ ʩʠʬʘʪʠ ʤʘ״ʩʫʣʦʪ, 

ʘʤʢʦʨ  y״  ʰʘʚץʫ ״ʘʚʘʩʠ ʜʠʛʘʨʛʫʥ  ʚʫֹוʫʜ ʥʘʜʦʰʪ ʚʘ ʜʘʨ ʬʠʢʨʘʰʦʥ ʥʘʙʫʜ.  

ʇʘʡʜʦʠʰʠ ʨ ʡʜʦʜ״ʦʠ ʙʘ ʩʘʪ״ʠ ʢʘʩʙ  ʥʠʛʘʨʦʥʠʜʘʰʫʜʘʨʦ ʤʝʪʘʚʦʥ ʙʘ ʤʠʸʥʘ״ʦʠ ʘʩʨʠ 19, 

ʷʲʥʝ ʥʘʤʦʠʰʛʦ״ʠ ʷʢʫʤʠ ʫʤʫʤʠֹוʘ״ʦʥ  ʜʘʨ ɸʥʛʣʠʷ, ʢʠ ʥʘʪʠֹוʘʠ ʠʥץʠʣʦʙʠ ʩʘʥʦʘʪ  ʪʘʰʢʠʣ ʸʬʪ, 

ʧʘʩ ʜʘʨ ʪʘʤʦʤʠ ֹוʘ״ʦʥ ʧʘ״ʥ ʛʘʨʜʠʜ.  

ɼʘʨ ʨʘʬʪʠ ʪʘʡʸʨ  ʙʘ ʠʥ ʥʘʤʦʠʰʛʦ״״ʦʠ  ʫʤʫʤʠʯʘ״ʦʥ   ʤʠץʜʦʨʠ ʟʠʸʜʠ ʜʦʥʠʰ ʚʘ ʤʘ״ʦʨʘʪ 

ʪʘ״ʣʠʣ, ʙʘ ʥʠʟʦʤ ʜʘʨʦʚʘʨʜʘ ʚʘ ʯʘʤʲʙʘʩʪ ʢʘʨʜʘ ʰʫʜ. 

ʅʘʤʦʠʰʛʦ״, ʵʢʩʧʦʥʘʪ״ʦʠ ״ʫʥʘʨʤʘʥʜ , ʤʘ״ʩʫʣʦʪʠ ʩʘʥʦʘʪ  ʚʘ ʤʘʩʥʫʦʪʠ ʩʘʥʲʘʪʠ 

ʜʝʢʦʨʘʪʠʚ  ʦʣʦ ʯʫʥʠʥ״ ʦʠ ʘʚʚʘʣʠʥ ʙʘ ʧʘʡʜʦʠʰ ʚʘ  ʙʫʥʸʜʠ ʩʘʥʦʘʪʠ ʥʘʚʪʘʨʠʥ ʛʘʨʜʠʜ, ʢʠ״ʘʜʘʤץ 

ʬʘʲʦʣʠʷʪ״ʦ ʜʘʨ ʪʘʤʦʤʠ ʤʠץʸʩʠ ʩʘʡʸʨʘ ʧʘ״ʥ ʛʘʨʜʠʜʘ, ʤʫʥʪʘʟʘʤ ʪʘʰʢʠʣ ʚʘ ʛʫʟʘʨʦʥʠʜʘʥʠ 

ʥʘʤʦʠʰ, ʦʟʤʫʥ״ʦ  ״ʘʤʯʫʥ ʘʥʲʘʥʘ ʙʘ ʨʦ״ ʤʦʥʜʘ ʰʫʜʘ, ʙʘ ״ʘʤʘ ʤʘʨʜʫʤʠ ʦʣʘʤ ʜʘʩʪʨʘʩ ʚʘ 
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ʬʘʲʦʣʠʷʪʠ  ʪʠֹוʦʨʘʪ   ʛʘʨʜʠʜ. ʏʫʥʠʥ ʥʘʤʦʠʰʛʦ״״ʦ (ʙʘ ʤʠʩʦʣʠ ʥʘʤʦʠʰʛʦ״״ʦʠ Design&D®cor 

ʜʘʨ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ShanghaiTEx ʜʘʨ ʐʘʥʭʘʡ) ʤʝʙʦʰʘʜ. ʀʩʪʠʣʦ״ʠ çʥʘʤʦʠʰʛʦ״è-ʨʦ ʤʝʪʘʚʦʥ 

ʘʤʯʫʥ ʤʘʲʥʦʠ ʙʘ ʪʘʚʨʠ ʦʤʤʘʚ״  ʥʘʤʦʠʰ ʜʦʜʘʥʠ ʢʦʤʸʙʠ״ʦʠ ʩʦ״ʘʠ ʩʘʥʲʘʪ ʚʘ ʤʘʜʘʥʠʷʪ, ʜʘʨ 

ʩʦ״ʘ״ʦʠ ʪʝʭʥʠʢ , ʠʣʤ  ʚʘ ʸ ʜʠʛʘʨ ʩʦ״ʘ״ʦʠ ʯʘʤʲʠʷʪ ʠʬʦʜʘ ʢʘʨʜ. ʀʥʯʫʥʠʥ, ״ʘʤ ʯʦʨʘʙʠʥʠʠ 

ʨʘץʦʙʘʪ  ʚʘ ״ʘʤ ֹוʦʡʠ ʙʘʨʛʫʟʦʨʠʠ ʯʫʥʠʥ ʯʦʨʘʙʠʥ  ʥʦʤʠʜ. ʅʘʤʦʠʰʛʦ״״ʦ ʸ ʦʟʤʫʥ״ʦ  ʤʘ״ʘʣʣ , 

ʤʠʣʣ , ʩʦ״ʘʚ , ʙʘʡʥʘʣʤʠʣʘʣ ,  ʫʤʫʤʠֹוʘ״ʦʥ  ʚʘ ʫʥʠʚʝʨʩʘʣ  (ʙʠʩʸʨʩʦ״ʘʚ ) ʪʘץʩʠʤ ʢʘʨʜʘʥ 

ʤʫʤʢʠʥ ʘʩʪ. 

ɼʘʨ ʤʘʨ״ʠʣʘ״ʦʠ ʘʚʚʘʣʠ ʦʤ ʟʠʰ ʙʘʨʦʠ ʪʘʨʦ״״ʦʥʠ ʦʨʦʠʰ  ʚʘ ʪʝʭʥʦʣʦʛ״ʦʠ ʦʷʥʜʘ 

ʠʰʪʠʨʦʢ ʜʘʨ ʯʦʨʘʙʠʥʠ״ʦʠ ʢʘʩʙ  ʙʦ ʤʘץʩʘʜʠ ʙʘ ʨʦ״ ʤʦʥʜʘʥʠ ʨʦʙʠʪʘ ʙʦ ״ʘʤʢʦʨʦʥ, ʢʦʨʬʘʨʤʦʸʥ, 

ʪʘʲʤʠʥʢʫʥʘʥʜʘʛʦʥ, ʙʦʭʘʙʘʨ ʙʫʜʘʥ ʘʟ ʨ ʡʜʦʜ״ʦʠ ʥʘʚʪʘʨʠʥʠ ʩʦ״ʘ ʚʘ ʪʘʤʦʶʣ״ʦʠ ֹוʦʨ  ʜʘʨ ʩʦ״ʘʠ 

ʜʠʟʘʡʥ, ʭʫʜʨʦ ʜʘʨ ֹוʦʤʝʘʠ ʢʘʩʙ  ʤʘʰ״ʫʨ ʥʘʤʫʜʘʥ, ʠʥʯʫʥʠʥ ʤʫʬʠʜ ʘʩʪ. ʀʰʪʠʨʦʢ ʜʘʨ 

ʥʘʤʦʠʰʛʦ״״ʦ ʚʘ ʦʟʤʫʥ״ʦ ʙʘ ʪʘʨʨʦ״ʦʥ ʠʤʢʦʥ ʤʝʜʠ״ʘʜ, ʢʠ ʙʘ ʵֹוʦʜʠʸʪʠ ʭʫʜ ʧʦʩʫʭ ʙʠʛʠʨʘʥʜ, 

ʦʛʦ״ʠʠ ʭʫʜʨʦ ʘʟ ʙʨʝʥʜʠ ʰʘʭʩʠʠ ʭʫʜ ʙʘʣʘʥʜ ʙʘʨʜʦʨʘʥʜ, ʦʰʥʦ  ʧʘʡʜʦ ʢʫʥʘʥʜ ʚʘ ʭʘʨʠʜʦʨʦʥ  

ʧʘʡʜʦ ʢʫʥʘʥʜ. 

ʍʫʩʫʩʠʷʪʠ ʜʠʛʘʨʠ ʤʫʩʙʘʪʠ ʠʰʪʠʨʦʢ ʜʘʨ ʥʘʤʦʠʰʛʦ״״ʦ ʚʘ ʦʟʤʫʥ״ʦ ʜʘʨ ʦʥ ʘʩʪ, ʢʠ 

ʥʘʤʦʠʰʛʦ״״ʦʠ  ʩʘʥʦʘʪ  ʘʢʩʘʨʘʥ ʘʟ ʙʘʨʥʦʤʘ״ʦʠ ʪʠֹוʦʨʘʪ : ʜʘʨʩ״ʦʠ ʤʘʩʪʝʨ-ʢʣʘʩʩ, ʣʝʢʩʠʷʭʦ ʚʘ 

ʢʦʥʬʝʨʝʥʩʠʷ״ʦ ʙʦʡ ʤʝʙʦʰʘʥʜ. ɼʘʨ ʯʫʥʠʥ ʯʦʨʘʙʠʥʠ״ʦ ʘʟ ʷʢʯʘʥʜ ʤʠʥʪʘץʘ״ʦ ʙʦ ʤʘʚʟ  ʦʠ״

ʛʫʥʦʛʫʥ ֹוʦʣʠʙ ʙʘʨʦʤʘʜ ʤʝʢʫʥʘʥʜ, ʪʦ ʠʰʪʠʨʦʢʯʠʸʥ ʤʝʪʘʚʦʥʘʥʜ ʙʘʨʦʠ ʭʫʜ ֹוʦʣʠʙʪʘʨʠʥ 

ʤʘʚʟ  ʦʨʦ ʠʥʪʠʭʦʙ ʢʫʥʘʥʜ״

  ʀʥʯʫʥʠʥ ʙʦʷʜ ʛʫʬʪ, ʢʠ ʜʘʨ ʙʘʨʥʦʤʘ״ʦʠ ʙʘʲʟʝ ʥʘʤʦʠʰʛʦ״״ʦ ʚʘ ʦʟʤʫʥ״ʦ ʠʤʢʦʥʠ 

ʦʤʦʜʘ ʢʘʨʜʘʥʠ ʤʘʲʨ ʟʘ ʤʘʚֹוʫʜ ʘʩʪ, ʢʠ ʠʰʪʠʨʦʢʯʠʨʦ ʚʦʜʦʨ ʤʝʢʫʥʘʜ, ʢʠ ʥʘ ʪʘʥ״ʦ ʤʘʣʘʢʘ״ʦʠ 

ʘʤʘʣ  ʚʘ ʥʘʟʘʨʠʷʚʠʨʦ, ʢʠ ʜʘʨ ֹוʘʨʘʸʥʠ ʪʘʲʣʠʤ ʙʘ ʜʘʩʪ ʦʚʘʨʜʘʘʥʜ, ֹוʘʤʲ ʦʚʘʨʘʜ, ʙʘʣʢʠ ʠʥʯʫʥʠʥ, 

 .ʘʜ״ʦʜʠʠ ʭʫʜʨʦ ʥʘʤʦʠʰ  ʜʠוʦʠ ʵֹ״ʦʙʠʣʠʷʪץ

ɼʘʨ ʙʘʨʦʙʘʨʠ ʠʥ ʦʤ ʟʛʦʨ  ʸ ʜʦʥʠʰֹו  ʜʦʥʠʰ״ʦʠ ʭʫʜʨʦ ʜʦʠʨ ʙʘ  ʫʩʣʫʙʰʠʥʦʩ , 

ʪʝʭʥʦʣʦʛʠʷ, ʘ״ʘʤʠʷʪ ʚʘ ʥʘʚʦʚʘʨʠʠ ʪʘʜץʠץʦʪ״ʦ ʤʫʰʘʭʭʘʩ ʤʝʛʘʨʜʦʥʘʜ. ɼʘʨ ʥʘʪʠֹוʘ ʠʰʪʠʨʦʢʯʠʠ  

ʜʦʠʤʠʠ  ʥʘʤʦʠʰʛʦ״ ʚʘ ʦʟʤʫʥ״ʦ ʜʘʨ ֹוʘʨʘʸʥʠ ʪʘʲʣʠʤ ʙʝʤʘʡʣʦʥ ʠʰʪʠʨʦʢ ʤʝʢʫʥʘʜ, ʠʥʯʫʥʠʥ 

ʜʘʨʘֹוʘʠ ʢʘʩʙʠʠ ʭʫʜʨʦ ʙʘʣʘʥʜ ʥʘʤʫʜʘ, ʙʘ ״ʘʤʘ ʪʘʡסʠʨʦʪ״ʦʠ ʪʝʭʥʠʢʘʶ ʪʝʭʥʦʣʦʛʠʷʠ ʥʘʚʪʘʨʠʥ 

ʦʤʦʜʘ ʤʝʛʘʨʜʘʜ. 

ʀʰʪʠʨʦʢ ʜʘʨ ʦʟʤʫʥ״ʦ ʚʘ ʥʘʤʦʠʰʛʦ״״ʦ ʪʘʥ״ʦ ״ʘʤʯʫʥ ʰʫʥʘʚʘʥʜʘ ʸ ʥʦʟʠʨ ״ʘʤ ʙʘʨʦʠ 

ʜʦʥʠʰֹו ʸʥʠ ʪʘʨʨʦ״  ʚʘ ״ʘʤ ʙʘʨʦʠ ʪʘʨʨʦ״ʦʥʠ ʢʦʨ   ʭʝʣʝ ʤʫʬʠʜ ʘʩʪ. 

ɸʚʚʘʣʘʥ, ʤʝ״ʤʦʥʦʥ ʸ ʠʰʪʠʨʦʢʯʠʸʥʠ  ʥʘʤʦʠʰʛʦ״ ʠʤʢʦʥʠ ʦʤ ʭʪʘʥʠ ʪʘʤʦʶʣ ʚʘ 

ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʥʘʚ, ʪʘʙʦʜʫʣʠ ʪʘֹוʨʠʙʘ ʚʘ ʰʠʥʦʩʦ  ʙʦ ʫʩʫʣ״ʦʠ ʤʫʦʩʠʨʠ ʠʩʪʠʬʦʜʘʠ ʤʘʚʦʜʠ 

ʘʣʣʘʢʘʡ ʰʠʥʦʩʨʦ ʜʦʨʘʥʜ. ׳ʘʥʛʦʤʠ ʤʫʙʦʜʠʣʘʠ ʪʘֹוʨʠʙʘ, ʘʣʙʘʪʪʘ, ʜʘʨ ʪʘʤʦʶʣ״ʦʠ ʢʘʩʙʠʠ 

ʬʘʲʦʣʠʷʪ ʪʘסʡʠʨʦʪ ʙʘ ʥʘʟʘʨ ʤʝʨʘʩʘʜ. 

ʄʫʦʰʠʨʘʪʠ ʙʘʡʥʠ ʠʰʪʠʨʦʢʯʠʸʥ ʜʘʨ ʥʘʤʦʠʰʛʦ״״ʦ ʚʘ ʦʟʤʫʥ״ʦ  ʙʠʩʸʨ ʤʫ״ʠʤ ʘʩʪ, ʟʝʨʦ 

ʚʘʡ ʟʘʤʠʥʘʠ ʵֹוʦʜʠʠ ״ʘʨ ʷʢʠ ʦʥ״ʦʨʦ ʙʦʡ ʤʝʛʘʨʜʦʥʘʜ, ʭʦ״ʠʰʦʪʠ  ʦʥ״ʦʨʦ ʙʘ ʦʤ ʟʠʰʠ ʠʭʪʠʩʦʩʠ 

ʩʦ״ʘʚ   ʟʠʸʜ ʤʝʢʫʥʘʜ.  

ɼʘʨ ʘʩʦʩʠ ʭʫʩʫʩʠʷʪʭʦʠ ʭʦʩʠ ʜʘʨ ʙʦʣʦ ʟʠʢʨʰʫʜʘ, ״ʘʥʛʦʤʠ ʪʘʡʸʨ ʢʘʨʜʘʥʠ ʜʦʥʠʰֹוʫʸʥ 

ʤʘץʩʘʜʫ ʚʘʟʠʬʘ״ʦʠ ʠʰʪʠʨʦʢ ʢʘʨʜʘʥ ʜʘʨ ʥʘʤʦʠʰʛʦ״ʫ  ʦʟʤʫʥ״ʦ ʤʫʘʡʷʥ ʢʘʨʜʘ ʰʘʚʘʥʜ. 

ɹʦʜ̫ ץʘʡʜ ʥʘʤʫʜ ʚʘ  ʙʦʠʩʠ ʭʫʰʥʫʜʠʩʪ, ʢʠ ʜʘʨ ʷʢ ʩʦʣ ʜʫ ʤʘʨʦʪʠʙʘ ʛʫʟʘʨʦʥʠʜʘʥʠ ʦʟʤʫʥʠ 

ʠʭʪʠʨʦʲʢʦʨʦʥ ʚʘ ʣʦʠ״ʘ״ʦʠ ʠʥʥʦʚʘʪʩʠʦʥ , ʠʥʯʫʥʠʥ ʪʘʰʢʠʣ ʚʘ ʛʫʟʘʨʦʥʠʜʘʥʠ ʢʦʥʬʝʨʝʥʩʠʷ״ʦʶ 

ʩʝʤʠʥʘʨ״ʦʠ ʠʣʤ  ʜʘʨ ɼʦʥʠʰʛʦ״ʠ ʪʝʭʥʦʣʦʛ   ʚʘ ʠʰʪʠʨʦʢʠ ʜʦʥʠʰֹו ʜʫʭʪʘʨʦʥʠ ʠʭʪʠʩʦʩ״ʦʠ 

ʪʘʨʨʦ״  ʜʘʨ ʯʦʨʘʙʠʥʠ״ʦʠ ʜʦʥʠʰʛʦ״  ʚʘ ʙʝʨʫʥ ʘʟ ʦʥ ʙʘʨʦʠ ʙʘʣʘʥʜ ʙʘʨʜʦʰʪʘʥʠ ʩʘʚʠʷʠ 

ʜʦʥʠʰʦʤ ʟ , ʤʘʣʘʢʘʠ ʟʝ״ʥ  ʚʘ ʵֹוʦʜʢʦʨʠʠ ʜʦʥʠʰֹוʫʸʥ ʭʝʣʝ ʤʘʥʬʠʘʪʦʚʘʨ ʤʝʙʦʰʘʜ. 
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ʍʫʣʦʩʘ, ʙʦʷʜ ʛʫʬʪ, ʢʠ ʥʘʤʦʠʰʛʦ״״ʦʠ ʩʦ״ʘʚ   ʙʘʨʦʠ ʪʘʡʸʨ ʢʘʨʜʘʥʠ ʪʘʨʨʦ״ʦʥ ʚʦʩʠʪʘʠ 

ʘ ʙʫʜʘʥʠ ʬʘʲʦʣʠʷʪʠ ʪʘʲʣʠʤ״ʫʜʦʥʘʰʘʚʘʥʜʘ ʤʝʙʦʰʘʥʜ. ɹʘʨʦʙʘʨʠ ʩʠʬʘʪ ʚʘ ʩʝʨʩʦוֹ ʘʪʤ ʚʘ״ , 

ʩʠʬʘʪ ʚʘ ʘʨʟʠʰʠ ʤʘʭʩʫʣʦʪʠ ʵʯʦʜʢʘʨʜʘʠ ʤʫʪʘʭʘʩʩʠʩʦʥʠ ʵֹוʦʜʢʦʨ ʙʝ״ʪʘʨ ʤʝʛʘʨʜʘʜ. ʋʤʫʤʘʥ, 

ʘʤʘʣʠʷʠ ʠʰʪʠʨʦʢ ʢʘʨʜʘʥ ʜʘʨ ʥʘʤʦʠʰʛʦ״ ʙʘʨʦʠ  ʙʘʣʘʥʜ ʰʫʜʘʥʠ ʜʘʨʘֹוʘʠ ʫʤʫʤʠʠ ʠʭʪʠʩʦʩ  

ʪʘʲʩʠʨʠ ֹוʠʜʜ  ʤʝʨʘʩʦʥʘʜ ʚʘ ʙʦ ʨʦ״ʠ ʤʫʙʦʜʠʣʘʠ ʪʘֹוʨʠʙʘʠ ʙʘʡʥʠ ״ʘʤʤʫʩʦʙʠץʘʭʦ ʧʘʡʚʘʩʪʘʛʠʠ 

ʜʦʥʠʰʨʦ ʪʘʲʤʠʥ ʤʝʥʘʤʦʷʜ. 
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ʆʇʊʀʄʀɿɸʎʀʆʅʅʓʁ ʉʀʅʊɽɿ ʄɽʍɸʅʀɿʄɸ ʀɻʃʓ ʐɺɽʁʅʆʁ  

ʄɸʐʀʅʓ ʉ ʅɸʂʆʇʀʊɽʃɽʄ ʕʅɽʈɻʀʀ 
 

ʅʘʩʠʤʦʚʘ ʄ.ʄ. 

ʍʫʜʞʘʥʜʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ  

ʊʘʜʞʠʢʩʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʘʢʘʜʝʤʠʢ ʄ.ʉ. ʆʩʠʤʠ 
 

ɼʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʤʝʭʘʥʠʟʤʘ ʠ ʫʩʪʨʦʡʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ 

ʦʙʦʩʥʦʚʘʥʥʦ ʚʳʙʨʘʪʴ ʚʩʝ ʢʨʠʪʝʨʠʠ: ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʠʭ ʥʦʨʤʘʣʴʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ. 

ʂʘʢ ʫʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʢʨʠʪʝʨʠʠ ʥʝ ʧʦʟʚʦʣʷʶʪ ʩʫʜʠʪʴ ʦ ʥʘʛʨʫʟʢʘʭ ʚ ʩʘʤʦʤ 

ʫʩʪʨʦʡʩʪʚʝ, ʯʪʦ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ ʵʣʝʤʝʥʪʦʚ ʫʩʪʨʦʡʩʪʚʘ ʠʣʠ ʞʝ 

ʥʝʚʳʧʦʣʥʝʥʠʷ ʚʦʟʣʦʞʝʥʥʳʭ ʥʘ ʥʝʛʦ ʟʘʜʘʯ. 

ʇʨʠ ʩʠʥʪʝʟʝ ʤʝʭʘʥʠʟʤʘ ʠʛʣʳ ʰʚʝʡʥʦʡ ʤʘʰʠʥʳ ʩ ʥʘʢʦʧʠʪʝʣʝʤ ʵʥʝʨʛʠʠ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʧʦʣʥʝʥʠʝ ʦʩʥʦʚʥʳʭ ʫʩʣʦʚʠʡ: 

1. ɼʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʧʨʦʪʝʢʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʰʠʚʘ ʠʟʜʝʣʠʡ ʥʘ ʤʘʰʠʥʝ 

ʭʦʜ ʠʛʣʳ ʜʦʣʞʝʥ ʠʤʝʪʴ ʦʧʨʝʜʝʣʸʥʥʫʶ ʚʝʣʠʯʠʥʫ (ʭʦʜ). 

ɼʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠʛʣʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ʭʦʜ 

ʚʝʣʠʯʠʥʦʡ 30-45 ʤʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʣʱʠʥʳ ʧʨʦʰʠʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʇʨʠ ʵʪʦʤ ʭʦʜ ʠʛʣʳ: 

,2rSu =  

          ʛʜʝ: r - ʜʣʠʥʘ ʢʨʠʚʦʰʠʧʘ ʧʨʠʚʦʜʘ ʤʝʭʘʥʠʟʤʘ ʠʛʣʳ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʩʠʣʝʥʠʷ ʤʝʭʘʥʠʟʤʘ ʠʛʣʳ l 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ: 

,
l

r
=l  
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ʛʜʝ: l - ʜʣʠʥʘ ʰʘʪʫʥʘ ʧʨʠʚʦʜʘ ʤʝʭʘʥʠʟʤʘ ʠʛʣʳ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ 

.2 lSu l=  

ɺʝʣʠʯʠʥʫ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʩʠʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ, ʘ 

ʜʣʠʥʘ ʰʘʪʫʥʘ l ʦʛʨʘʥʠʯʝʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʛʦʣʦʚʢʠ ʰʚʝʡʥʦʡ ʤʘʰʠʥʳ. 

          ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʣʘʩʪʴ ʚʘʨʴʠʨʦʚʘʥʠʷ ʵʪʠʭ ʜʚʫʭ ʚʝʣʠʯʠʥ, ʠʩʭʦʜʷ ʠʟ ʫʩʣʦʚʠʡ ʚʳʧʦʣʥʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ 

ʥʘʭʦʜʠʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 

ʤʤl 75

35,00

¢

¢¢l
 

ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʫʩʣʦʚʠʝ: 

ʤʤSu 4530 ¢¢  

2. ʆʙʝʩʧʝʯʝʥʠʝ ʥʘʜʸʞʥʦʩʪʠ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʫʟʣʘ ʩʚʷʟʠ ʤʝʭʘʥʠʟʤʘ- 

ʨʘʟʛʨʫʞʘʪʝʣʷ. 

ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʨʘʟʛʨʫʞʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʯʘʩʪʴ ʠʥʝʨʮʠʦʥʥʳʭ 

ʥʘʛʨʫʟʦʢ ʩʥʠʤʘʝʪʩʷ ʩ ʠʩʭʦʜʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʠ ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʥʘ ʨʘʟʛʨʫʞʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ. ʕʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʝʱʸ ʦʜʥʦʛʦ (ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ) ʤʝʭʘʥʠʟʤʘ, ʨʘʩʧʨʝʜʝʣʷʶʱʝʛʦ 

ʜʠʥʘʤʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʤʝʞʜʫ ʠʩʭʦʜʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʠ ʨʘʟʛʨʫʞʘʪʝʣʝʤ ʚ ʦʧʨʝʜʝʣʸʥʥʳʭ 

ʧʨʦʧʦʨʮʠʷʭ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʫʜʘʯʥʳʡ ʚʳʙʦʨ ʢʦʥʩʪʨʫʢʮʠʠ ʫʟʣʘ ʩʚʷʟʠ ʤʝʭʘʥʠʟʤ-ʨʘʟʛʨʫʞʘʪʝʣʴ ʚʦ 

ʤʥʦʛʦʤ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʛʨʫʞʘʶʱʝʛʦ 

ʫʩʪʨʦʡʩʪʚʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʝʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʩʦʟʜʘʥʠʷ ʨʘʚʥʦʧʨʦʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. 

ʆʜʥʘʢʦ ʜʣʷ ʨʘʟʛʨʫʞʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʵʪʦ ʥʝ ʚʩʝʛʜʘ ʦʢʘʟʳʚʘʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ. ʇʨʠ ʚʳʙʦʨʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʫʟʣʘ ʩʚʷʟʠ ʤʝʭʘʥʠʟʤ-ʨʘʟʛʨʫʞʘʪʝʣʴ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʝʤʠʪʴʩʷ ʢ ʝʛʦ ʧʨʦʩʪʦʪʝ, 

ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʠ, ʫʜʦʙʩʪʚʫ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ ʠ ʨʝʤʦʥʪʝ. 

ɺ ʢʘʯʝʩʪʚʝ ʫʟʣʘ ʩʚʷʟʠ ʤʝʭʘʥʠʟʤʘ - ʫʧʨʫʛʦʛʦ ʵʣʝʤʝʥʪʘ ʨʘʟʛʨʫʞʘʪʝʣʷ ʙʳʣʠ ʚʳʙʨʘʥʳ 

ʥʝʢʦʪʦʨʳʝ ʩʭʝʤʳ. ɹʣʘʛʦʜʘʨʷ ʧʨʦʩʪʦʪʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʦʡ ʜʣʷ ʤʦʜʝʨʥʠʟʘʮʠʠ ʤʝʭʘʥʠʟʤʘ ʠʛʣʳ ʰʚʝʡʥʦʡ 

ʤʘʰʠʥʳ. ɿʜʝʩʴ ʥʘʠʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʳʤʠ ʠ ʨʘʙʦʪʘʶʱʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʚ ʪʷʞʸʣʳʭ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʷʚʣʷʶʪʩʷ: ʚʠʪʘʷ ʧʨʫʞʠʥʘ ʠ ʵʣʝʤʝʥʪʳ ʚʳʩʰʝʡ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʧʘʨʳ. 

ʇʨʦʚʝʨʢʘ ʥʘ ʦʧʳʪʥʦʤ ʤʝʭʘʥʠʟʤʝ ʠʛʣʳ ʰʚʝʡʥʦʡ ʤʘʰʠʥʳ ʩ ʨʘʟʛʨʫʞʘʪʝʣʝʤ ʧʦʢʘʟʘʣʘ, 

ʯʪʦ ʥʘʠʣʫʯʰʠʝ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʵʣʝʤʝʥʪʘʭ ʚʳʩʰʝʡ 

ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʧʘʨʳ ʰʘʨʠʢʦʚ ʠʟ ʩʪʘʥʜʘʨʪʥʳʭ ʰʘʨʠʢʦʧʦʜʰʠʧʥʠʢʦʚ, ʨʝʛʫʣʠʨʫʝʤʳʭ ʩ 

ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʨʝʛʫʣʷʪʦʨʦʚ. ʈʘʟʤʝʨʳ ʰʘʨʠʢʦʚ ʦʧʨʝʜʝʣʝʥʳ ʠʟ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʩʦʦʙʨʘʞʝʥʠʡ. 

ʆʧʳʪʥʳʤ ʧʫʪʸʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʝʜʣʦʞʝʥʥʳʡ ʫʟʝʣ ʩʚʷʟʠ ʤʝʭʘʥʠʟʤ-ʨʘʟʛʨʫʞʘʪʝʣʴ 

ʨʘʙʦʪʘʝʪ ʭʦʨʦʰʦ, ʝʩʣʠ ʚ ʧʘʨʝ ʧʨʫʞʠʥʘ-ʪʦʣʢʘʪʝʣʴ (ʰʪʦʢ) ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʫʜʝʣʴʥʫʶ ʥʘʛʨʫʟʢʫ 

ʥʠʞʝ 1,8 ʄʇʘ. ʇʦʵʪʦʤʫ ʜʣʷ ʥʘʜʸʞʥʦʡ ʨʘʙʦʪʳ ʤʝʭʘʥʠʟʤʘ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʚʳʧʦʣʥʝʥʠʝ 

ʩʣʝʜʫʶʱʝʛʦ ʫʩʣʦʚʠʷ: 

,8,1¢=
d

P
F E

E
p

                                                       (1) 

ʛʜʝ: FE - ʫʜʝʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ʚ ʰʘʨʥʠʨʝ ɽ; 

ʈɽ - k(xu - ʭ0) - ʩʠʣʘ ʚ ʤʝʩʪʘʭ ʢʦʥʪʘʢʪʘ ʧʨʫʞʠʥʳ ʩʦ ʰʪʦʢʦʤ, ʨʘʟʚʠʚʘʝʤʘʷ 

ʫʧʨʫʛʠʤ ʵʣʝʤʝʥʪʦʤ ʨʘʟʛʨʫʞʘʪʝʣʷ; 
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k - ʞʩyʪʢʦʩʪʴ ʚʠʪʦʡ ʧʨʫʞʠʥʳ;  

ʭʠ - ʣʠʥʝʡʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʠʛʣʳ ʩʦ ʰʪʦʢʦʤ; 

ʭ0 - ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʣʠʥʝʡʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʢʦʥʮʘ ʧʨʫʞʠʥʳ; 

d - ʜʠʘʤʝʪʨ ʩʧʝʮʠʘʣʴʥʦʡ ʪʘʨʝʣʢʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʢʦʥʪʘʢʪ ʧʨʫʞʠʥʳ ʩ ʠʛʣʦʚʦʜʠʪʝʣʝʤ. 

ɺʝʣʠʯʠʥʘ FE ʟʘʚʠʩʠʪ ʦʪ ʧʘʨʘʤʝʪʨʦʚ: ʞʸʩʪʢʦʩʪʠ ʧʨʫʞʠʥʳ k, ʢʫʜʘ ʚʭʦʜʠʪ ʜʠʘʤʝʪʨ 

ʧʨʦʚʦʣʦʢʠ ʧʨʫʞʠʥʳ; ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʚʥʝʰʥʝʛʦ ʜʠʘʤʝʪʨʦʚ ʧʨʫʞʠʥʳ (D ʠ ɺ); ʚʳʩʦʪʳ ʧʨʫʞʠʥʳ 

ʅ; hʘʛʘ ʧʨʫʞʠʥʳ ʚ ʩʚʦʙʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ t ʠ ʜʨ. 

ʅʘ ʚʩʝ ʵʪʠ ʚʝʣʠʯʠʥʳ ʥʘʢʣʘʜʳʚʘʶʪ ʦʛʨʘʥʠʯʝʥʠʷ (ʩʥʠʟʫ ʠ ʩʚʝʨʭʫ), ʢʦʪʦʨʳʝ ʜʠʢʪʫʶʪʩʷ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʤʝʭʘʥʠʟʤʘ. 

3. ʆʙʝʩʧʝʯʝʥʠʝ ʥʘʜʞyʥʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʫʧʨʫʛʦʛʦ ʵʣʝʤʝʥʪʘ ʫʩʪʨʦʡʩʪʚʘ. 

ʂʘʢ ʫʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʚ ʢʘʯʝʩʪʚʝ ʫʧʨʫʛʦʛʦ ʵʣʝʤʝʥʪʘ ʨʘʟʛʨʫʞʘʪʝʣʷ ʙʳʣʘ ʧʨʠʥʷʪʘ 

ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ ʚʠʪʘʷ ʧʨʫʞʠʥʘ. ɹʣʘʛʦʜʘʨʷ ʧʨʦʩʪʦʪʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʚʠʪʳʝ ʧʨʫʞʠʥʳ ʥʘʰʣʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʧʨʫʞʠʥ ʤʦʛʫʪ ʙʳʪʴ ʚʳʙʨʘʥʳ ʩʪʘʣʠ 

ʤʘʨʦʢ 65ɻ, 60ʉ2, 65ʉ2ɺɸ ʠ ʪ.ʜ. ɺ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʦʜʚʝʩʦʢ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʪʘʣʠ ʤʘʨʦʢ 65ɻ ʠ 60ʉ1. 

ɺʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʤʝʭʘʥʠʟʤʘ ʫʧʨʫʛʠʡ ʵʣʝʤʝʥʪ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʝʨʝʤʝʥʥʦʡ 

ʧʦ ʚʨʝʤʝʥʠ ʠ ʥʘʧʨʘʚʣʝʥʠʶ ʥʘʛʨʫʟʢʠ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʚʝʣʠʯʠʥʫ ʪʨʝʙʫʝʤʦʛʦ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ ʫʧʨʫʛʦʛʦ ʵʣʝʤʝʥʪʘ ʥʘ ʫʩʪʘʣʦʩʪʴ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʧʨʠ ʨʘʩʯʸʪʝ 

ʜʝʪʘʣʠ ʥʘ ʫʩʪʘʣʦʩʪʥʫʶ ʧʨʦʯʥʦʩʪʴ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʦʚ, 

ʪʝʭʥʦʣʦʛʠʶ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʨʝʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʝʸ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʠʤʝʝʪʩʷ 

ʤʥʦʛʦ ʨʘʙʦʪ, ʛʜʝ ʧʨʝʜʣʘʛʘʶʪʩʷ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʝ ʧʫʪʠ ʨʘʩʯʸʪʘ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʠ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʫʯʠʪʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʫʩʪʘʣʦʩʪʥʫʶ ʧʨʦʯʥʦʩʪʴ, 

ʦʜʥʘʢʦ ʜʦʚʦʣʴʥʦ ʪʨʫʜʥʦ ʥʘʡʪʠ ʚ ʠʟʚʝʩʪʥʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʠʩʯʝʨʧʳʚʘʶʱʠʝ 

ʩʧʨʘʚʦʯʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʩʣʫʯʘʷ. ʀʤʝʥʥʦ ʵʪʠʤ ʙʳʣʘ ʚʳʟʚʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʨʦʚʝʜʝʥʠʷ ʨʷʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʛʜʝ ʘʚʪʦʨʳ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʷʤʠ 

ʦʧʨʝʜʝʣʷʶʪ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʢʦʥʢʨʝʪʥʳʭ ʫʟʣʦʚ ʠ ʢʦʥʩʪʨʫʢʮʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʘ 

ʥʘʜʸʞʥʦʩʪʴ ʣʠʩʪʦʚʳʭ ʨʝʩʩʦʨ ʧʦ ʫʩʣʦʚʠʶ ʧʨʦʯʥʦʩʪʠ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʪʫʨʥʳʭ ʦʙʨʘʟʮʦʚ ʨʝʩʩʦʨʥʳʭ 

ʧʣʘʩʪʠʥ (ʧʨʫʞʠʥ) ʥʘ ʩʧʝʮʠʘʣʴʥʦʤ ʩʪʝʥʜʝ ʧʦʩʪʨʦʝʥʳ ʢʨʠʚʳʝ, ʠʭ ʫʩʪʘʣʦʩʪʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʥʘʧʨʷʞʸʥʥʳʭ ʩʦʩʪʦʷʥʠʷʭ. ʅʘ ʨʠʩʫʥʢʝ 1.9 ʧʦʢʘʟʘʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʯʠʩʣʘ ʮʠʢʣʦʚ ʜʦ ʧʦʣʦʤʢʠ ʦʪ 

ʥʦʨʤʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ, ʛʜʝ ʢʨʠʚʳʝ 1 ʠ 2 ʧʦʩʪʨʦʝʥʳ ʧʨʠ ʥʘʛʨʫʟʢʘʭ ʩ ʧʦʩʪʦʷʥʥʳʤ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʘʩʩʠʤʤʝʪʨʠʠ, ʘ 3 - ʧʨʠ ʧʫʣʴʩʠʨʫʶʱʝʤ ʮʠʢʣʝ ʥʘʧʨʷʞʝʥʠʡ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ, ʧʨʠ ʥʘʧʨʷʞʝʥʠʷʭ ʥʠʞʝ 400 ʄʇʘ ʯʠʩʣʦ ʮʠʢʣʦʚ ʜʦ ʧʦʣʦʤʢʠ ʨʝʩʩʦʨ 

(ʧʨʫʞʠʥ) N ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʛʨʘʥʠʯʝʥʥʳʤ. 

ʈʫʢʦʚʦʜʩʪʚʫʷʩʴ ʵʪʠʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ, ʥʘʤʠ ʙʳʣʦ ʠʟʛʦʪʦʚʣʝʥʦ ʠʟ ʩʪʘʥʜʘʨʪʥʦʡ 

ʧʨʫʞʠʥʥʦʡ ʧʨʦʚʦʣʦʢʠ ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʥʳʭ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʚʠʪʳʭ ʧʨʫʞʠʥ, ʫ ʢʦʪʦʨʳʭ 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʥʦʨʤʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 250-500 ʄʇʘ. ʕʪʠ 

ʧʨʫʞʠʥʳ ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ ʜʣʠʪʝʣʴʥʳʤ ʠʩʧʳʪʘʥʠʷʤ, ʥʘ ʨʘʟʨʘʙʦʪʘʥʥʦʤ ʜʣʷ ʵʪʦʡ ʮʝʣʠ ʩʪʝʥʜʝ 

ʤʝʭʘʥʠʟʤʘ ʠʛʣʳ ʰʚʝʡʥʦʡ ʤʘʰʠʥʳ ʩ ʥʘʢʦʧʠʪʝʣʝʤ ʵʥʝʨʛʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʫʞʠʥʳ, ʫ ʢʦʪʦʨʳʭ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʥʦʨʤʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʥʠʞʝ 

400 ʄʇʘ, ʨʘʙʦʪʘʶʪ ʥʘʜʸʞʥʦ [1]. 
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ʇʦʵʪʦʤʫ, ʧʨʠ ʩʠʥʪʝʟʝ ʤʝʭʘʥʠʟʤʘ ʩ ʦʧʪʠʤʘʣʴʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʫʩʣʦʚʠʝ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʥʘʜʸʞʥʫʶ ʨʘʙʦʪʫ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʚʠʪʳʭ ʧʨʫʞʠʥ, ʩʬʦʨʤʫʣʠʨʫʝʤ (ʩ ʫʯʸʪʦʤ 

ʥʝʢʦʪʦʨʳʭ ʧʦʛʨʝʰʥʦʩʪʝʡ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ) ʪʘʢ: 

Mʇʘ300max¢s  

4. ʆʙʝʩʧʝʯʝʥʠʝ ʨʘʟʛʨʫʟʢʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨ ʤʝʭʘʥʠʟʤʘ ʜʦ ʪʨʝʙʫʝʤʦʡ ʚʝʣʠʯʠʥʳ. 

ʂʘʢ ʚʳʪʝʢʘʝʪ ʠʟ ʮʝʣʠ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʛʨʫʞʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʨʘʙʦʪʳ 

ʦʮʝʥʠʚʘʝʪʩʷ ʚʝʣʠʯʠʥʦʡ ʦʩʪʘʪʦʯʥʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʚ ʰʘʨʥʠʨʘʭ ʠʩʭʦʜʥʦʛʦ 

ʮʠʢʣʠʯʝʩʢʦʛʦ ʤʝʭʘʥʠʟʤʘ. 

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʣʫʯʘʝ ʚʝʣʠʯʠʥʳ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʚ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʭ 

ʤʝʭʘʥʠʟʤʘ ʧʨʠʚʦʜʘ ʠʛʣʳ ʰʚʝʡʥʦʡ ʤʘʰʠʥʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʟʥʘʯʝʥʠʷʤʠ ʨʝʘʢʪʠʚʥʳʭ ʤʦʤʝʥʪʦʚ 

ʥʘ ʛʣʘʚʥʦʤ ʚʘʣʫ ʤʘʰʠʥʳ ʚ ʯʘʩʪʠ ʧʨʠʚʦʜʘ ʤʝʭʘʥʠʟʤʘ ʠʛʣʳ. 

 

 
 

ʈʠʩʫʥʦʢ 1. 
 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝ ʚʩʝʛʜʘ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʷʚʣʷʝʪʩʷ ʩʪʨʝʤʣʝʥʠʝ ʧʦʣʫʯʠʪʴ 

ʤʠʥʠʤʘʣʴʥʳʡ ʨʝʘʢʪʠʚʥʳʡ ʤʦʤʝʥʪ ʥʘ ʚʘʣʫ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʯʘʩʪʠʯʥʘʷ ʨʘʟʛʨʫʟʢʘ 

ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨ ʜʘʸʪ ʙʦʣʴʰʦʡ ʵʬʬʝʢʪ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʩʪʦʪʳ, ʥʘʜʸʞʥʦʩʪʠ ʠ 

ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʩʠʩʪʝʤʳ ʤʝʭʘʥʠʟʤʘ ʩ ʨʘʟʛʨʫʞʘʶʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ. ʇʦʵʪʦʤʫ ʫʩʣʦʚʠʝ 

ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʸʞʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʩʬʦʨʤʫʣʠʨʫʝʤ ʪʘʢ: 

( )ä
=

­+
n

l

ʀY MM
1

2
min,m                                            (2) 

          ʛʜʝ: ʄʠ =Ij##r - ʤʦʤʝʥʪ ʠʥʝʨʮʠʦʥʥʳʭ ʩʠʣ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʚʨʘʱʝʥʠʷ ʛʣʘʚʥʦʛʦ ʚʘʣʘ 

ʰʚʝʡʥʦʡ ʤʘʰʠʥʳ; 
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          m - ʚʝʣʠʯʠʥʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʩʪʝʧʝʥʴ ʨʘʟʛʨʫʞʝʥʠʷ, ʢʦʪʦʨʘʷ ʟʘʜʘʸʪʩʷ.  

          ɿʘʚʠʩʠʤʦʩʪʴ ʮʠʢʣʦʚ ʜʦ ʧʦʣʦʤʢʠ ʦʪ ʥʦʨʤʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʥʘ ʫʧʨʫʛʦʤ      

ʵʣʝʤʝʥʪʝ ʠʟ ʫʩʣʦʚʠʷ ʧʨʠʥʷʪʦʡ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʰʘʨʥʠʨʦʚ ʚ ʧʨʠʚʦʜʥʦʤ ʤʝʭʘʥʠʟʤʝ; 

           ʄʫ = kl2 jr - ʤʦʤʝʥʪ ʫʧʨʫʛʠʭ ʩʠʣ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʚʨʘʱʝʥʠʷ ʛʣʘʚʥʦʛʦ ʚʘʣʘ ʰʚʝʡʥʦʡ 

ʤʘʰʠʥʳ; 

            I - ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʚʝʜʦʤʦʛʦ ʵʣʝʤʝʥʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʚʨʘʱʝʥʠʷ ʛʣʘʚʥʦʛʦ ʚʘʣʘ 

ʰʚʝʡʥʦʡ ʤʘʰʠʥʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʘʷ ʟʘʜʘʯʘ ʠʤʝʝʪ 4 ʢʨʠʪʝʨʠʷ ʦʧʪʠʤʘʣʴʥʦʩʪʠ (ʢʘʯʝʩʪʚʘ), 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʟʘʜʘʥʥʫʶ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ ʨʘʟʛʨʫʞʘʪʝʣʷ ʠ ʧʨʠʚʦʜʘ ʤʝʭʘʥʠʟʤʘ, 

ʚʳʧʦʣʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ 6 ʚʘʨʴʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʥʘ ʢʦʪʦʨʳʝ ʥʘʣʦʞʝʥʳ 

ʦʛʨʘʥʠʯʝʥʠʷ, ʚʳʪʝʢʘʶʱʠʝ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʩʦʦʙʨʘʞʝʥʠʡ. ʇʦʜʦʙʥʳʝ ʟʘʜʘʯʠ 

ʨʝʰʘʶʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʧʦʠʩʢʦʚʳʤʠ ʤʝʪʦʜʘʤʠ, ʦʩʥʦʚʥʦʝ ʦʪʣʠʯʠʝ ʢʦʪʦʨʳʭ ʤʝʞʜʫ ʩʦʙʦʡ 

ʩʦʩʪʦʠʪ ʚ ʘʣʛʦʨʠʪʤʝ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʚʝʣʠʯʠʥʳ ʰʘʛʘ ʧʦʠʩʢʘ. 

ʇʨʠ ʵʪʦʤ, ʢʘʢ ʧʨʘʚʠʣʦ, ʟʘʜʘʯʘ ʫʩʣʦʚʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʟʘʤʝʥʷʝʪʩʷ ʟʘʜʘʯʝʡ ʙʝʟʫʩʣʦʚʥʦʡ 

ʦʧʪʠʤʠʟʘʮʠʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʩʚʷʟʠ ʩ ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʟʘʜʘʯ, ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʪʦʨʳʭ 

ʩʦʟʜʘʚʘʣʠʩʴ ʵʪʠ ʤʝʪʦʜʳ, ʩʨʝʜʠ ʥʠʭ ʦʪʩʫʪʩʪʚʫʝʪ ʪʘʢʦʡ, ʢʦʪʦʨʳʡ ʦʢʘʟʘʣʩʷ ʙʳ ʥʘʠʣʫʯʰʠʤ ʚʦ 

ʚʩʝʭ (ʠʣʠ ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ) ʩʣʫʯʘʷʭ  [2]. 

ʄʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʳʡ ʩʠʥʪʝʟ ʤʝʭʘʥʠʟʤʘ ʠʛʣʳ 

ɿʘʜʘʯʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʤʘʰʠʥ ʠʣʠ ʤʝʭʘʥʠʟʤʦʚ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚʩʝʛʜʘ ʷʚʣʷʝʪʩʷ 

ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʡ, ʪʘʢ ʢʘʢ ʧʨʠ ʚʳʙʦʨʝ ʥʘʠʣʫʯʰʝʛʦ ʚʘʨʠʘʥʪʘ ʧʨʠʭʦʜʠʪʩʷ ʫʯʠʪʳʚʘʪʴ ʤʥʦʛʦ 

ʨʘʟʣʠʯʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʥʠʤ, ʠ ʩʨʝʜʠ ʵʪʠʭ ʪʨʝʙʦʚʘʥʠʡ ʚʩʪʨʝʯʘʶʪʩʷ 

ʧʨʦʪʠʚʦʨʝʯʘʱʠʝ ʜʨʫʛ ʜʨʫʛʫ. ʏʝʤ ʙʦʣʴʰʝ ʢʨʠʪʝʨʠʝʚ ʢʘʯʝʩʪʚʘ ʚʚʦʜʠʪʩʷ ʚ ʨʘʩʩʤʦʪʨʝʥʠʝ, ʪʝʤ 

ʙʦʣʝʝ ʧʦʣʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʜʦʩʪʦʠʥʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʤʘʰʠʥʳ ʠʣʠ 

ʤʝʭʘʥʠʟʤʦʚ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ. 

ʀʟʚʝʩʪʥʦ ʤʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʦʧʪʠʤʠʟʘʮʠʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ 

ʦʪʳʩʢʘʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʦʜʥʦʡ ʬʫʥʢʮʠʠ (ʦʜʥʦʛʦ ʢʨʠʪʝʨʠʷ). ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʪʘʢʠʭ ʤʝʪʦʜʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʩʦ ʤʥʦʛʠʤʠ ʢʨʠʪʝʨʠʷʤʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʘʚʠʪʴ ʟʘʜʘʯʫ ʢʘʢ 

ʦʜʥʦʢʨʠʪʝʨʠʘʣʴʥʫʶ, ʯʪʦ ʚʦʟʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʥʝʢʦʪʦʨʳʭ ʫʧʨʦʱʝʥʠʡ. ʆʜʥʘʢʦ ʵʪʦ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʪʦʤʫ, ʯʪʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʘʷ ʟʘʜʘʯʘ ʩʪʘʥʝʪ ʥʝʘʜʝʢʚʘʪʥʦ ʠʩʭʦʜʥʦʡ. 

ɺ ʨʘʙʦʪʘʭ ʀ.ʄ. ʉʦʙʦʣʷ, ʈ.ɹ. ʉʪʘʪʥʠʢʦʚʘ, ɺ.ʀ. ʉʝʨʛʝʝʚʘ, ʄ.ɼ. ɻʝʥʢʠʥʘ ʠ ʜʨ. 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʟʘʜʘʯʘʭ ʩʦ ʤʥʦʛʠʤʠ ʢʨʠʪʝʨʠʷʤʠ, ʚ ʦʩʥʦʚʝ 

ʢʦʪʦʨʳʭ ʟʘʣʦʞʝʥ ʤʝʪʦʜ ʟʦʥʜʠʨʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʘʨʘʤʝʪʨʦʚ ʩ ʧʦʤʦʱʴʶ ʪʦʯʝʢ ʃʇr -

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ. ʅʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʤʝʪʦʜʘ ʚ ʀʥʩʪʠʪʫʪʝ ʤʘʰʠʥʦʚʝʜʝʥʠʷ ɸʅ ʈʌ ʠʤ. ɸ.ɸ. 

ɹʣʘʛʦʥʨʘʚʦʚʘ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʧʨʦʛʨʘʤʤʳ ʃʇr -ʧʦʠʩʢʘ ʠ ʇʃʇr -ʧʦʠʩʢʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʚ 

ʜʠʘʣʦʛʦʚʦʤ ʨʝʞʠʤʝ ʕɺʄ-ʨʘʟʨʘʙʦʪʯʠʢ ʦʧʨʝʜʝʣʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʟʘʜʘʯʠ ʩʦ 

ʤʥʦʛʠʤʠ ʢʨʠʪʝʨʠʷʤʠ. 

ʇʨʠ ʩʠʥʪʝʟʝ ʤʝʭʘʥʠʟʤʘ ʠʛʣʳ ʰʚʝʡʥʦʡ ʤʘʰʠʥʳ ʩ ʫʧʨʫʛʠʤ ʥʘʢʦʧʠʪʝʣʝʤ ʵʥʝʨʛʠʠ 

ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʚʳʙʨʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʤʝʭʘʥʠʟʤʘ ʜʣʷ ʟʘʜʘʥʥʦʡ 

ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʛʣʘʚʥʦʛʦ ʚʘʣʘ ʰʚʝʡʥʦʡ ʤʘʰʠʥʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʥʘʠʣʫʯʰʝʝ ʚʳʧʦʣʥʝʥʠʝ 

ʧʦʩʪʘʚʣʝʥʥʳʭ ʫʩʣʦʚʠʡ. ʉʬʦʨʤʫʣʠʨʫʝʤ ʟʘʜʘʯʫ ʩʠʥʪʝʟʘ ʤʝʭʘʥʠʟʤʘ. 

ɼʣʷ ʧʨʦʩʪʦʪʳ ʟʘʧʠʩʠ ʤʳ ʚʩʶʜʫ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʦʟʥʘʯʝʥʠʷ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʝ ʥʘʩ, ʚ ʦʩʥʦʚʥʦʤ, ʠʥʪʝʨʝʩʫʝʪ 4 ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʤʝʭʘʥʠʟʤʘ, ʟʘʚʠʩʷʱʠʝ ʦʪ 6-ʪʠ ʚʘʨʴʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, ʠʩʭʦʜʷ ʠʟ 
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ʢʦʥʩʪʨʫʢʮʠʠ ʰʚʝʡʥʦʡ ʤʘʰʠʥʳ ʠ ʠʟ ʜʨʫʛʠʭ ʩʦʦʙʨʘʞʝʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʟʘʜʘʥʳ ʨʘʟʫʤʥʳʝ 

ʧʨʝʜʝʣʳ ʠʟʤʝʥʝʥʠʷ ʢʘʞʜʦʛʦ ʠʟ ʧʘʨʘʤʝʪʨʦʚ (ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ), ʪ.ʝ.: 

( )6...,2,1=¢¢ jjjj aaa                                       (3) 

   ʛʜʝ:  a* j ʠ a** -  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʠʞʥʠʝ ʠ ʚʝʨʭʥʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ; 

           ʘ1 = r - ʜʣʠʥʘ ʢʨʠʚʦʰʠʧʘ ʧʨʠʚʦʜʘ ʤʝʭʘʥʠʟʤʘ; 

           ʘ2 - d - ʜʠʘʤʝʪʨ ʧʨʦʚʦʣʦʢʠ ʫʧʨʫʛʦʛʦ ʵʣʝʤʝʥʪʘ ʨʘʟʛʨʫʞʘʪʝʣʷ;  

           ʘ3 = D1 ʠ ʘ4 = D2 - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʥʝʰʥʠʡ ʠ ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨʳ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ 

ʚʠʪʦʡ ʧʨʫʞʠʥʳ; 

           ʘ5-ʅ - ʚʳʩʦʪʘ ʧʨʫʞʠʥʳ ʚ ʩʚʦʙʦʜʥʦʤ ʚʠʜʝ; 

           ʘ6 ï ʭ0 - ʥʘʯʘʣʴʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʧʨʫʞʠʥʳ ʚ ʤʦʤʝʥʪ t = 0. 

ʆʛʨʘʥʠʯʝʥʠʷ ʚʳʜʝʣʷʶʪ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜ ʧʘʨʘʤʝʪʨʦʚ, ʦʙʲʸʤ ʢʦʪʦʨʦʛʦ 

ʨʘʚʝʥ: 

( ) ( )6611 ....... aaaa --=nV
                      

            (4)  

ʊʘʢ ʢʘʢ ʠʩʧʦʣʴʟʫʝʤʳʡ ʤʝʪʦʜ ʃʇr - ʧʦʠʩʢʘ ʦʩʥʦʚʘʥ ʥʘ ʟʦʥʜʠʨʦʚʘʥʠʠ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ 

ʢʦʥʝʯʥʳʤ ʯʠʩʣʦʤ ʧʨʦʙʥʳʭ ʪʦʯʝʢ, ʪʦ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʩʰʠʨʷʪʴ ʛʨʘʥʠʮʳ ʥʝ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ. 

ʀʟ ʫʩʣʦʚʠʡ   ʦʙʝʩʧʝʯʝʥʠʷ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʤʝʭʘʥʠʟʤʘ ʦʧʨʝʜʝʣʠʤ ʢʨʠʪʝʨʠʠ 

ʢʘʯʝʩʪʚʘ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ:  
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                           (5) 

ʛʜʝ: ɸ,ɺ,ʉ - ʷʚʣʷʶʪʩʷ ʢʨʠʪʝʨʠʘʣʴʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ, ʟʘʜʘʚʘʝʤʳʤʠ ʨʘʥʝʝ ʠʣʠ 

ʦʧʨʝʜʝʣʷʝʤʳʤʠ ʧʦ ʭʦʜʫ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʭʫʜʰʠʤʠ ʩʨʝʜʠ ʧʨʠʝʤʣʝʤʳʭ ʟʥʘʯʝʥʠʡ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʨʠʪʝʨʠʝʚ. 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʤʝʭʘʥʠʟʤʘ ʞʝʣʘʪʝʣʴʥʦ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʟʥʘʯʝʥʠʷ ʚʩʝʭ 

ʢʨʠʪʝʨʠʝʚ ʌk(ʘ)(k=1,2,3,4). ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʦʨʤʠʨʫʝʤ ʢʨʠʪʝʨʠʠ ʢʘʯʝʩʪʚʘ ʩ ʧʦʤʦʱʴʶ 

ʩʣʝʜʫʶʱʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ: 

()
() min, ­

-

-
= a

a
l k
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          (6)  

                          ʠʣʠ 
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         (7) 

ʛʜʝ: ʌ k - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʠʥʠʤʘʣʴʥʦʝ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʷ kïʛʦ ʢʨʠʪʝʨʠʷ ʢʘʯʝʩʪʚʘ, 

ʠʟʚʝʩʪʥʳʝ ʠʣʠ ʦʧʨʝʜʝʣʷʝʤʳʝ ʧʦ ʭʦʜʫ ʧʨʦʚʝʜʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʆʯʝʚʠʜʥʦ, 

ʯʪʦ    10 ¢¢l . 
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ʇʨʠ ʚʳʙʦʨʝ ʦʧʪʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʪʨʝʙʫʝʪʩʷ ʦʪʳʩʢʘʪʴ ʪʘʢʫʶ ʦʙʣʘʩʪʴ G0 (

ʘ) ʚʘʨʴʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ, ʚ ʢʦʪʦʨʳʭ ʜʣʷ ʚʩʝʭ ʚʘʨʠʘʥʪʦʚ ʤʝʭʘʥʠʟʤʘ ʚʳʧʦʣʥʷʣʠʩʴ ʙʳ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ: 

ý
ü
û

¸

²²

0.2

)(.1

0

3

G

kk

V

PP ell

                                       

                     (8) 

         ʛʜʝ ʈ3 - ʟʘʜʘʥʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʨʠʝʤʣʝʤʳʭ ʤʦʜʝʣʝʡ ʚ ʦʙʣʘʩʪʠ G0(ʘ); 

         e - ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʢʨʠʪʝʨʠʷ ʢʘʯʝʩʪʚʘ; 

)10( ¢¢elk
; 

          VGO - ʦʙʲʸʤ ʤʥʦʞʝʩʪʚ G0. 

ʈʝʰʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʚʳʧʦʣʥʷʣʦʩʴ ʚ ʜʠʘʣʦʛʦʚʦʤ ʨʝʞʠʤʝ ʥʘ ʕɺʄ ʩ ʧʦʤʦʱʴʶ 

ʤʝʪʦʜʘ ʇʃʇr -ʧʦʠʩʢʘ. ɹʣʦʢ-ʩʭʝʤʘ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. 

ʀʩʭʦʜʥʘʷ ʦʙʣʘʩʪʴ ʚʘʨʴʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ 

ʦʛʨʘʥʠʯʝʥʠʷʤʠ, ʙʳʣʘ ʟʘʜʘʥʘ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 

ý
ü
û

¢¢-¢¢¢¢

¢¢¢¢¢¢

ʤʤʤʤʤʤʤʤʤʤʤʤ

ʤʤʤʤʤʤʤʤʤʤʤʤ

1,01,050403520

60505,9786

654

321

aaa

aaa
     (9) 

ʀʩʭʦʜʥʘʷ ʦʙʣʘʩʪʴ ʧʦʠʩʢʘ G0(ʘ), ʦʧʨʝʜʝʣʷʝʤʘʷ ʥʝʨʘʚʝʥʩʪʚʘʤʠ, ʙʳʣʘ ʦʜʠʥʘʢʦʚʦʡ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʘ>ʛ ʛʣʘʚʥʦʛʦ ʚʘʣʘ ʰʚʝʡʥʦʡ ʤʘʰʠʥʳ. ɺʝʣʠʯʠʥʘ ʘ>ʛ 

ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʨʘʙʦʯʫʶ ʯʘʩʪʦʪʫ ʤʝʭʘʥʠʟʤʘ. 

ɺ ʠʩʭʦʜʥʦʡ ʦʙʣʘʩʪʠ G0(ʘ) ʩʪʨʦʠʣʘʩʴ ʤʘʪʨʠʮʘ ʧʣʘʥʠʨʫʝʤʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ (ʄʇʕ) ʩʦ 

ʩʣʝʜʫʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: ʦʙʱʝʝ ʯʠʩʣʦ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘ ʕɺʄ N=128, ʯʠʩʣʦ ʩʝʨʠʡ 16, ʯʠʩʣʦ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ ʢʘʞʜʦʡ ʩʝʨʠʠ 8. ɺ ʢʘʞʜʦʡ ʪʦʯʢʝ ʠʟ ʄʇʕ ʚʳʯʠʩʣʷʣʠʩʴ ʢʨʠʪʝʨʠʠ ʌk (ʘ). ɼʣʷ 

ʥʘʛʣʷʜʥʦʩʪʠ ʘʥʘʣʠʟʘ ʚʣʠʷʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʢʨʠʪʝʨʠʠ ʢʘʯʝʩʪʚʘ ʧʦʩʣʝ ʧʨʦʩʯʸʪʦʚ ʚʩʝʭ ʵʢʩʧʝ-

ʨʠʤʝʥʪʦʚ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʧʦʠʩʢʘ ʩʪʨʦʠʣʠʩʴ ʛʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʠ ʢʘʞʜʦʛʦ ʢʨʠʪʝʨʠʷ ʦʪ 

ʢʘʞʜʦʛʦ ʧʘʨʘʤʝʪʨʘ. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʢʨʠʪʝʨʠʝʚ ʢʘʯʝʩʪʚʘ ʦʪ ʠʟʤʝʥʝʥʠʷ 

ʜʠʘʤʝʪʨʘ ʧʨʦʚʦʣʦʢʠ ʧʨʫʞʠʥʳ d ʧʨʠ wr - 4000 ʩ
-1. ʅʘ ʵʪʠʭ ʛʨʘʬʠʢʘʭ ʥʘʥʝʩʝʥʳ ʠʟʤʝʥʝʥʠʷ 

ʦʙʱʠʭ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʢʨʠʪʝʨʠʝʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ d (ʧʫʥʢʪʠʨʥʳʝ ʣʠʥʠʠ ʌok(ʘ)), 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʠ ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʢʘʞʜʦʛʦ ʢʨʠʪʝʨʠʷ (ʚʝʨʭʥʷʷ ʠ ʥʠʞʥʷʷ ʩʧʣʦʰʥʳʝ 

ʣʠʥʠʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʌk** ʠ ʌk*). ʕʪʠ ʛʨʘʬʠʢʠ ʧʦʟʚʦʣʷʶʪ ʢʘʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ 

ʢʘʞʜʦʛʦ ʧʘʨʘʤʝʪʨʘ ʥʘ ʢʨʠʪʝʨʠʡ ʧʨʠ ʚʩʝʚʦʟʤʦʞʥʳʭ ʢʦʤʙʠʥʘʮʠʷʭ ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ. ɸʥʘʣʠʟ 

ʛʨʘʬʠʢʦʚ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʠʪʴ ʫʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ (ʥʘʧʨʠʤʝʨ, ʩʫʟʠʪʴ 

ʦʙʣʘʩʪʴ ʧʦʠʩʢʘ G(a)). 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʚʣʠʷʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʢʨʠʪʝʨʠʠ ʢʘʯʝʩʪʚʘ ʧʨʦʚʦʜʠʪʩʷ 

ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʠʩʭʦʜʥʦʡ ʦʙʣʘʩʪʠ G(a) ʧʦ ʢʨʠʪʝʨʠʶ ʌ3(ʘ) ʧʨʠ ʛ 

wr - 4000 ʩ
-1 ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʡ ʪʘʙʣʠʮʳ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʩ 

ʚʝʨʦʷʪʥʦʩʪʴʶ ʈ ² 1 - ʘ = 0,995 ʟʥʘʯʝʥʠʷ: ʜʣʠʥʳ ʢʨʠʚʦʰʠʧʘ; ʜʠʘʤʝʪʨʘ ʧʨʦʚʦʣʦʢʠ 

ʨʘʟʛʨʫʞʘʪʝʣʷ; ʚʳʩʦʪʘ ʧʨʫʞʠʥʳ ʅ ʨʘʟʛʨʫʞʘʪʝʣʷ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʫʧʨʫʛʦʛʦ 

ʵʣʝʤʝʥʪʘ ʭ0 ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʞʥʝʛʦ ʢʨʘʡʥʝʛʦ ʧʦʣʦʞʝʥʠʷ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ  
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ʈʠʩʫʥʦʢ 2. - ɺʣʠʷʥʠʝ ʧʘʨʘʤʝʪʨʘ h ʥʘ ʢʨʠʪʝʨʠʠ )(2 aʌ , 
)(3 aʌ , )(4 aʌ
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9 
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0 
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5 

8,

0 

8,

5 
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0 
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5 
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0̅2 
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* 
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23,

6 
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0 
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5 
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9 
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8,
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8,
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0 
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5 
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h , ͣ  ͣ 

0,9

6 
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(
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Σ
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ͣ
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0 
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9 
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ʊʘʙʣʠʮʘ 1. - ɼʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʯʠʩʣʝʥʠʡ ʚ ʠʩʭʦʜʥʦʡ ʦʙʣʘʩʪʠ 
 

ʇʘʨʘʤʝʪʨ 

ʚʘʨʴʠʨʦʚʘ

ʥʠʷ 

ʉʪʝʧʝʥʴ 

ʩʚʦʙʦʜʳ 

ʂʨʠʪʝʨʠʡ ʌʠʰʝʨʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʧʨʠ a 

ʋ1 ʋ2 0,05 0,01 0,005 

a1(l1) 7 112 4,17 1699 2,43 2,73 

a2(h) 7 112 4,26 1,99 2,43 2,73 

a3(b1) 112 7 2,26 3,23 5,65 7,08 

a4(b2) 7 112 2,08 1,99 2,43 2,73 

a5(l) 7 112 3,94 1,99 2,43 2,73 

a6( 0j ) 7 112 53,93 1,99 2,43 2,73 

 

ʟʥʘʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʟʘʜʝʣʢʝ ʫʧʨʫʛʦʡ ʧʣʘʩʪʠʥʳ, ʘ ʩʘʤ ʭʘʨʘʢʪʝʨ ʚʣʠʷʥʠʷ 

ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʠʟ ʛʨʘʬʠʢʦʚ, ʧʨʠʚʝʜʸʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 2. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʢʘʞʜʳʡ ʢʨʠʪʝʨʠʡ ʙʳʣʠ ʚʳʜʝʣʝʥʳ 

ʦʙʣʘʩʪʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʠʣʫʯʰʠʭ ʨʝʰʝʥʠʡ (ʚ ʩʤʳʩʣʝ ʙʣʠʟʦʩʪʠ ʟʥʘʯʝʥʠʡ ʢʨʠʪʝʨʠʷ ʢ ʩʚʦʝʤʫ 

ʤʠʥʠʤʫʤʫ). ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʴʥʦʡ ʦʙʣʘʩʪʠ G0(a) ʧʨʠ wr - 4000 ʩ
-1 ʙʳʣʘ ʚʳʙʨʘʥʘ ʩʣʝʜʫʶʱʘʷ:  

8,66 1¢¢a ;              2,87 2 ¢¢a ;        

                    503 ¢a ; 204 =a ;                   4540 5 ¢¢a ;          025,005,0 6 ¢¢- a  

ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʦʙʣʘʩʪʠ ʪʘʢʞʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 128 ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʥʪʨʦʣʴʥʦʡ ʦʙʣʘʩʪʠ ʩ ʠʩʭʦʜʥʦʡ ʧʨʦʚʝʜʝʥʦ ʥʦʨʤʠʨʦʚʘʥʠʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʚʩʝʭ 128 ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʬʦʨʤʫʣʘʤ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʦʨʤʠʨʦʚʘʥʠʷ ʟʥʘʯʝʥʠʡ 

ʢʨʠʪʝʨʠʝʚ ʢʘʯʝʩʪʚʘ ʚ ʠʩʭʦʜʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʦʙʣʘʩʪʷʭ ʩʪʨʦʠʤ ʛʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʠ *

*

N

N=g  

ʦʪ e, ʛʜʝ: N* - ʯʠʩʣʦ ʤʦʜʝʣʝʡ, ʫ ʢʦʪʦʨʳʭ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ. ʅʘ ʨʠʩʫʥʢʝ 2 

ʠʟʦʙʨʘʞʝʥʳ ʛʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʠ g ʦʪ e ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʠʩʭʦʜʥʦʡ (ʘ) ʠ ʢʦʥʪʨʦʣʴʥʦʡ (ʙ) 

ʦʙʣʘʩʪʝʡ. ɸʥʘʣʠʟ ʵʪʠʭ ʛʨʘʬʠʢʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʝʩʣʠ ʚ ʠʩʭʦʜʥʦʡ ʦʙʣʘʩʪʠ ʧʨʠ ʚʩʝʭ ²kl  0,2;

 gº 0,098, ʪ.ʝ. N* = 12, ʪʦ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʦʙʣʘʩʪʠ ʧʨʠ ʚʩʝʭ ²kl  0,2ʧʦʣʫʯʘʝʤ g = 0,35, ʪ.ʝ. 

N* = 45. ʂʨʦʤʝ ʪʦʛʦ, ʝʩʣʠ ʚ ʠʩʭʦʜʥʦʡ ʦʙʣʘʩʪʠ ʜʣʷ ʚʩʝʭ ²kl   0,07 ʠʤʝʝʤ g = 0,71, ʪ.ʝ. N* = 91, 

ʪʦ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʦʙʣʘʩʪʠ ʜʣʷ ʵʪʠʭ ʞʝ kl ʢʦʵʬʬʠʮʠʝʥʪ g = l(N* = 128). 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʘʥʘʣʠʟʘ, ʚ ʚʳʜʝʣʝʥʥʦʡ ʢʦʥʪʨʦʣʴʥʦʡ ʦʙʣʘʩʪʠ ʠʤʝʝʪʩʷ ʤʥʦʞʝʩʪʚʦ 

ʚʘʨʠʘʥʪʦʚ, ʫʜʦʚʣʝʪʚʦʨʠʚʰʠʭ ʚʩʝ ʧʦʩʪʘʚʣʝʥʥʳʝ ʫʩʣʦʚʠʷ. ʆʜʥʘʢʦ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʤʝʭʘʥʠʟʤʘ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʜʝʣʠʪʴ ʠʟ ʵʪʦʛʦ ʤʥʦʞʝʩʪʚʘ ʚʘʨʠʘʥʪʦʚ ʦʜʥʫ 

ʝʜʠʥʩʪʚʝʥʥʫʶ ʤʦʜʝʣʴ, ʷʚʣʷʶʱʫʶʩʷ ʥʘʠʣʫʯʰʝʡ ʩʨʝʜʠ ʚʩʝʭ. ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʧʨʦʪʠʚʦʨʝʯʘʱʠʭ ʜʨʫʛ ʜʨʫʛʫ ʢʨʠʪʝʨʠʝʚ ʥʝʚʦʟʤʦʞʥʦ ʚʳʙʨʘʪʴ ʤʦʜʝʣʴ, 

ʢʦʪʦʨʘʷ ʙʳ ʧʦ ʚʩʝʤ ʢʨʠʪʝʨʠʷʤ ʙʳʣʘ ʥʘʠʣʫʯʰʝʡ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʠʩʢʘʪʴ ʥʝʢʦʪʦʨʦʝ 

ʢʦʤʧʨʦʤʠʩʩʥʦʝ ʨʝʰʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʦʮʝʥʢʘ ʩʪʝʧʝʥʠ ʚʘʞʥʦʩʪʠ 

ʢʨʠʪʝʨʠʝʚ)  [3]. 

ʅʘʤʠ ʜʣʷ ʚʳʙʦʨʘ ʥʘʠʣʫʯʰʝʡ ʤʦʜʝʣʠ ʠʟ ʢʦʥʪʨʦʣʴʥʦʡ ʦʙʣʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʬʫʥʢʮʠʷ 

ʧʦʣʝʟʥʦʩʪʠ ʚ ʚʠʜʝ: 

()ä
=

=
4

1

5 ,
k

kkCʌ la

                                   

                      (10) 
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       ʛʜʝ: kl - ʥʦʨʤʠʨʦʚʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʨʠʪʝʨʠʝʚ ʢʘʯʝʩʪʚʘ;  ʉ - ʚʝʩ k -ʛʦ ʢʨʠʪʝʨʠʷ, ʘ          

 

            1
4

1

=ä
=k

kC  

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʩʝ ʢʨʠʪʝʨʠʠ ʙʳʣʠ ʧʨʠʟʥʘʥʳ ʨʘʚʥʦʮʝʥʥʳʤʠ, ʪ.ʝ. Ck = 0,25, (k = 1,2,3,4), 

ʘ ʥʘʠʣʫʯʰʝʡ ʩʯʠʪʘʣʘʩʴ ʪʘ ʤʦʜʝʣʴ, ʜʣʷ ʢʦʪʦʨʦʡ: 

 

() ä
=

=
4

1

5 ,max
k

kkCʌ la  

ʇʦ ʟʥʘʯʝʥʠʶ ʬʫʥʢʮʠʠ ʧʦʣʝʟʥʦʩʪʠ ʌ5(ʘ) ʠʟ ʠʩʭʦʜʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʦʙʣʘʩʪʝʡ ʧʨʠ wr - 

4000 ʩ-1 ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʧʦ ʦʜʥʦʡ ʥʘʠʣʫʯʰʝʡ ʤʦʜʝʣʠ, ʧʘʨʘʤʝʪʨʳ ʢʦʪʦʨʳʭ ʠ ʥʦʨʤʠʨʦʚʘʥʥʳʝ 

ʟʥʘʯʝʥʠʷ ʢʨʠʪʝʨʠʝʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. ɼʦ ʧʨʦʚʝʜʝʥʠʷ ʜʘʥʥʦʛʦ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʛʦ 

ʩʠʥʪʝʟʘ ʙʳʣ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥ ʤʝʭʘʥʠʟʤ (ʥʘʪʫʨʥʳʡ ʦʙʨʘʟʝʮ), ʦʧʪʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ (ʪʘʙʣʠʮʘ 2)  ʙʳʣʠ ʦʪʳʩʢʘʥʳ ʤʝʪʦʜʦʤ ʧʝʨʝʙʦʨʘ ʥʘ ʕɺʄ. 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʵʪʠʭ ʤʦʜʝʣʝʡ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʢʨʠʚʳʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷ: 

ʫʜʝʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʚ ʰʘʨʥʠʨʝ E(FE) ʠʟʛʠʙʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʟʘʜʝʣʢʝ ʫʧʨʫʛʦʡ ʧʣʘʩʪʠʥʳ (s) 

ʠ ʦʩʪʘʪʦʯʥʦʛʦ ʨʝʘʢʪʠʚʥʦʛʦ ʤʦʤʝʥʪʘ ʥʘ ʛʣʘʚʥʦʤ ʚʘʣʫ (Mp), ʟʘ ʮʠʢʣ ʨʘʙʦʪʳ ʤʝʭʘʥʠʟʤʘ. 

ɺʝʣʠʯʠʥʳ ʫʢʘʟʘʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʝʭʘʥʠʟʤʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʧʦ 

ʬʦʨʤʫʣʘʤ: 

 

FE=
db

P

2

;    
2

1

6

hb

PL
=s ;     Mp=My+Mʠ 

 

ʊʘʙʣʠʮʘ 2. - ʇʘʨʘʤʝʪʨʳ ʥʘʪʫʨʥʦʛʦ ʦʙʨʘʟʮʘ ʠ ʣʫʯʰʠʭ ʤʦʜʝʣʝʡ 

ʠʟ ʠʩʭʦʜʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʦʙʣʘʩʪʝʡ 
 

ʄʦʜʝʣʴ ʇʘʨʘʤʝʪʨ ʅʦʨʤʠʨʦʚʘʥʥʦʝ 

ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʝʚ 

ʢʘʯʝʩʪʚʘ 

ʌʫʥʢ-

ʮʠʷ 

ʧʦʣʝʟ-

ʥʦʩʪʠ 

ʘ1 ʘ2 ʘ3 ʘ4 ʘ5 ʘ6 l2 l3 l4 ä kkʉl 

ʅʘʪʫʨʥʳʡ 

ʦʙʨʘʟʝʮ 
6,27 7,90 60,0 25,0 42,0 0     

ʄʦʜʝʣʴ ʠʟ 

ʠʩʭʦʜʥʦʡ 

ʦʙʣʘʩʪʠ 
6,125 7,469 56,87 30,31 47,87 0,053 0,243 0,228 0,249 0,946 

ʄʦʜʝʣʴ ʠʟ 

ʢʦʥʪʨʦʣʴ- 

ʥʦʡ  ʦʙʣʘʩʪʠ 
6,034 7,698 50,0 20,0 41,934 -0,007 0,231 0,24 0,248 0,958 
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ʈʠʩʫʥʦʢ 3. - ɿʘʚʠʩʠʤʦʩʪʠ FE(a), ()as  ʠ )(aʨʄ  ʜʣʷ ʤʝʭʘʥʠʟʤʦʚ 1 

ʥʘʪʫʨʥʦʛʦ ʦʙʨʘʟʮʘ, 2-ʣʫʯʰʝʛʦ ʠʟ ʠʩʭʦʜʥʦʡ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 3, ʤʦʜʝʣʴ, ʧʘʨʘʤʝʪʨʳ ʢʦʪʦʨʦʡ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʤʝʪʦʜʦʤ 

ʧʝʨʝʙʦʨʘ (ʥʘʪʫʨʥʳʡ ʦʙʨʘʟʝʮ), ʧʦ ʚʩʝʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʜʦʩʪʘʪʦʯʥʘ ʙʣʠʟʢʘ ʢ ʣʫʯʰʝʡ ʤʦʜʝʣʠ 

ʠʟ ʢʦʥʪʨʦʣʴʥʦʡ ʦʙʣʘʩʪʠ ʧʦʠʩʢʘ ʧʦ ʤʝʪʦʜʫ ʃʇr - ʧʦʠʩʢʘ. ʆʜʥʘʢʦ ʚʳʜʝʣʝʥʥʘʷ ʢʦʥʪʨʦʣʴʥʘʷ 

ʦʙʣʘʩʪʴ ʩʦʜʝʨʞʠʪ ʨʝʟʝʨʚʳ ʫʣʫʯʰʝʥʠʷ ʤʝʭʘʥʠʟʤʘ ʧʦ ʚʩʝʤ ʢʨʠʪʝʨʠʷʤ ʢʘʯʝʩʪʚʘ. ʀʩʧʦʣʴʟʫʝʤʘʷ 

ʤʝʪʦʜʠʢʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʢʘʟʘʣʘʩʴ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦʡ ʚ 

ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʦʙʣʘʩʪʝʡ ʧʦʠʩʢʘ ʠ ʧʦʣʫʯʝʥʠʷ ʠʥʪʝʛʨʘʣʴʥʳʭ ʦʮʝʥʦʢ ʚʣʠʷʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ ʤʝʭʘʥʠʟʤʘ ʥʘ ʢʨʠʪʝʨʠʠ ʢʘʯʝʩʪʚʘ. 
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ɸʥʘʣʦʛʠʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʨʠ ʯʘʩʪʦʪʘʭ ʚʨʘʱʝʥʠʷ ʛʣʘʚʥʦʛʦ ʚʘʣʘ wr 

- 4500ʩ-1 ʠ ʧʦʣʫʯʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʤʝʭʘʥʠʟʤʘ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʯʘʩʪʦʪ. ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʇʃʇr - ʧʦʠʩʢʘ ʜʣʷ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ 

ʛʣʘʚʥʦʛʦ ʚʘʣʘ ʜʦ 5000 ʤʠʥ-1 ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠ ʫʜʦʙʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʭʘʥʠʟʤ ʠʛʣʳ ʰʚʝʡʥʦʡ 

ʤʘʰʠʥʳ. 

ɺʳʚʦʜʳ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʤʝʭʘʥʠʟʤʘ ʠʛʣʳ ʰʚʝʡʥʳʭ 

ʤʘʰʠʥ ʨʘʟʨʘʙʦʪʘʥʘ ʥʦʚʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʤʝʭʘʥʠʟʤʘ ʠʛʣʳ ʩ ʫʧʨʫʛʦʡ ʩʚʷʟʴʶ. ʇʨʦʚʝʜʸʥ 

ʢʠʥʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʤʝʭʘʥʠʟʤʘ ʠʛʣʳ ʠ ʧʦʣʫʯʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʩʠʩʪʝʤʳ. ʅʘ 

ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʟʘʢʦʥʳ ʜʚʠʞʝʥʠʷ ʤʝʭʘʥʠʟʤʘ ʠʛʣʳ ʩ ʫʧʨʫʛʠʤ 

ʵʣʝʤʝʥʪʦʤ ʚ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʩʢʦʨʦʩʪʥʳʭ ʨʝʞʠʤʘʭ ʜʚʠʞʝʥʠʷ ʨʘʙʦʪʳ ʰʚʝʡʥʦʡ ʤʘʰʠʥʳ. 

ʇʨʦʚʝʜʸʥ ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʡ ʩʠʥʪʝʟ ʤʝʭʘʥʠʟʤʘ ʠʛʣʳ ʩ ʫʧʨʫʛʦʡ ʩʚʷʟʴʶ ʰʚʝʡʥʦʡ ʤʘʰʠʥʳ. 
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ʉʊʋɼɽʅʊʆɺ ʍʋɼʆɾɽʉʊɺɽʅʅʓʍ ʅɸʇʈɸɺʃɽʅʀʁ 
 

ʅʦʨʦʚ ʌ.ʌ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʊʘʜʞʠʢʠʩʪʘʥʘ 

 

           ɹʣʘʛʦʜʘʨʷ ʧʦʟʥʘʥʠʶ ʭʫʜʦʞʝʩʪʚʝʥʥʦ-ʵʩʪʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʨʘʩʢʨʳʚʘʶʪʩʷ ʪʚʦʨʯʝʩʢʦ-

ʠʟʦʙʨʘʟʠʪʝʣʴʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ, ʪʝʤ ʩʘʤʳʤ ʩʦʟʜʘʚʘʷ ʫʩʣʦʚʠʷ ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʋʤʝʥʠʝ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʠʟʚʝʜʝʥʠʷ ʠʩʢʫʩʩʪʚʘ ʠ ʚ ʮʝʣʦʤ 

ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʮʝʥʥʦʩʪʝʡ ʧʦʟʠʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʠʭ ʩʦʟʥʘʥʠʝ, ʨʘʟʚʠʚʘʷ ʵʤʦʮʠʦʥʘʣʴʥʦ-

ʵʩʪʝʪʠʯʝʩʢʠʡ ʦʧʳʪ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʧʦʩʦʙʥʦ ʬʦʨʤʠʨʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʢʨʠʪʝʨʠʠ 

ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʡ ʢʫʣʴʪʫʨʳ. ɾʝʣʘʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʫʩʧʝʭ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʠ ʩʧʦʩʦʙʥʦʩʪʴ 

ʚʳʡʪʠ ʠʟ ʥʝʣʸʛʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʚ ʞʠʟʥʠ ʠ ʚ ʢʦʣʣʝʢʪʠʚʝ ʜʦʩʪʠʛʘʶʪʩʷ ʥʘʣʠʯʠʝʤ ʥʝʦʙʭʦʜʠʤʳʭ 

ʢʦʤʧʝʪʝʥʮʠʡ ʩʪʫʜʝʥʪʦʚ. 

 ʇʦ ʤʥʝʥʠʶ ʠʟʚʝʩʪʥʦʛʦ ʧʩʠʭʦʣʦʛʘ ʠ ʧʝʜʘʛʦʛʘ ʖ.ɸ. ʇʦʣʫʷʥʦʚʘ, ʣʶʙʦʝ ʠʟʫʯʝʥʠʝ ʠ 

ʦʙʫʯʝʥʠʝ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʯʪʦ-ʥʠʙʫʜʴ ʚʦʦʙʨʘʟʠʪʴ ʠʣʠ ʧʨʝʜʩʪʘʚʠʪʴ, ʪʦ ʝʩʪʴ 

ʦʧʝʨʠʨʦʚʘʪʴ ʘʙʩʪʨʘʢʪʥʳʤʠ ʦʙʨʘʟʘʤʠ ʠ ʦʩʥʦʚʥʳʤʠ ʧʦʥʷʪʠʷʤʠ, ʢʦʪʦʨʳʭ ʧʨʦʩʪʦ ʥʝʚʦʟʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʙʝʟ ʬʘʥʪʘʟʠʠ ʠʣʠ ʚʦʦʙʨʘʞʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʨʠʩʦʚʘʥʠʝ ʠʣʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ ʪʚʦʨʯʝʩʪʚʦ 

- ʦʜʥʦ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʥʷʪʠʡ ʩʪʫʜʝʥʪʦʚ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʠ ʵʪʠ ʟʘʥʷʪʠʷ ʧʦʟʚʦʣʷʶʪ 

ʠʤ ʨʘʩʢʨʳʪʴ ʩʚʦʸ ʪʚʦʨʯʝʩʪʚʦ. ʊʚʦʨʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʠ ʘʢʪʠʚʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 

ʚʦʦʙʨʘʞʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɼʣʷ ʩʪʫʜʝʥʪʦʚ 

ʵʪʠ ʚʘʞʥʳʝ ʬʫʥʢʮʠʠ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʠʥʦʡ ʠ ʥʝʦʙʳʯʥʳʡ ʚʟʛʣʷʜ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 
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ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴ. ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʞʠʟʥʝʥʥʳʡ ʦʧʳʪ ʦʙʦʛʘʱʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʘʙʩʪʨʘʢʪʥʦ-

ʣʦʛʠʯʝʩʢʦʤʫ ʤʳʰʣʝʥʠʶ, ʢʦʪʦʨʦʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ [2; 31].  

 ʋʤʝʥʠʝ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʠʟʚʝʜʝʥʠʷ ʠʩʢʫʩʩʪʚʘ ʠ ʚ ʮʝʣʦʤ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʮʝʥʥʦʩʪʝʡ 

ʧʦʟʠʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʵʩʪʝʪʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝ ʩʪʫʜʝʥʪʦʚ ʠ ʨʘʟʚʠʚʘʝʪ ʵʤʦʮʠʦʥʘʣʴʥʦ-

ʯʫʚʩʪʚʝʥʥʳʡ ʦʧʳʪ, ʢʦʪʦʨʳʡ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʢʘʟʳʚʘʝʪ ʥʘʣʠʯʠʝ ʧʨʝʜʤʝʪʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ. 

ɺʩʝ ʞʝʣʘʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʫʩʧʝʭ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ, ʨʝʰʝʥʠʝ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʟʘʜʘʯ ʠ 

ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʪʚʦʨʯʝʩʢʠʝ ʢʦʤʧʦʟʠʮʠʠ ʷʚʣʷʶʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ 

ʩʪʫʜʝʥʪʦʚ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ.  

          ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʚ ʦʙʫʯʝʥʠʷ ʦʩʥʦʚ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʧʨʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʤ 

ʧʦʜʭʦʜʝ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʩʚʦʙʦʜʘ ʜʝʡʩʪʚʠʠ, ʢʦʪʦʨʘʷ ʜʘʸʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʩʣʘʞʜʘʪʴʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʚʦʝʡ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʚʦʨʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ ʜʦʣʞʝʥ ʨʝʘʣʠʟʦʚʘʪʴʩʷ ʚ ʩʠʣʫ ʪʨʝʙʦʚʘʥʠʡ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ ʩʪʫʜʝʥʪʦʚ ʩ 

ʫʯʸʪʦʤ ʪʚʦʨʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ [3; 55].  

          ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʧʦʜʦʙʥʳʝ 

ʟʘʥʷʪʠʷ ʧʦʟʚʦʣʷʶʪ ʦʙʦʛʘʱʘʪʴ ʠ  ʚʜʦʭʥʦʚʣʷʪʴ ʯʝʣʦʚʝʢʘ ʢ ʭʫʜʦʞʝʩʪʚʝʥʥʦ-ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. çʇʨʠʨʦʜʘ ʭʫʜʦʞʝʩʪʚʝʥʥʦ-ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʧʦʟʠʮʠʠ 

ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʦʛʦ ʠ ʠʜʝʘʣʠʩʪʠʯʝʩʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʥʘʫʢʝè. çʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ, ʭʫʜʦʞʝʩʪʚʝʥʥʦ-

ʠʟʦʙʨʘʟʠʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʩʪʦʷʥʥʦʤ ʧʝʨʝʭʦʜʝ ʦʪ ʧʨʦʩʪʳʭ ʠ ʩʭʝʤʘʪʠʯʥʳʭ 

ʨʠʩʫʥʢʦʚ, ʦʪʨʘʞʘʶʱʠʭ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ, ʢ ʙʦʣʝʝ ʩʣʦʞʥʳʤ ʠ ʧʨʘʚʜʦʧʦʜʦʙʥʳʤ 

ʠʟʦʙʨʘʞʝʥʠʷʤ ʠ ʦʙʲʷʩʥʷʝʪʩʷ, ʢʘʢ ʩʣʦʞʥʳʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩè. çʀʜʝʘʣʠʩʪʠʯʝʩʢʦʝ 

ʧʦʥʠʤʘʥʠʝ ʞʝ ʦʧʠʨʘʝʪʩʷ ʥʘ ʩʧʦʥʪʘʥʥʦʝ ʩʘʤʦʨʘʟʚʠʪʠʝ, ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʥʝ ʜʦʣʞʥʘ 

ʟʘʚʠʩʝʪʴ ʦʪ ʯʴʠʭ-ʣʠʙʦ ʚʦʟʜʝʡʩʪʚʠʡ, ʦʥʘ ʜʦʣʞʥʘ ʩʪʨʦʠʪʴʩʷ ʩ ʫʯʸʪʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡè [1; 57]. 

          ɽʩʣʠ ʯʝʣʦʚʝʢ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʣʠʯʥʦʡ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʦ ʦʥ ʩʢʣʦʥʝʥ 

ʨʘʟʚʠʚʘʪʴʩʷ ʠ ʚ ʜʨʫʛʠʭ ʚʠʜʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦʪʦʤʫ, ʯʪʦ ʝʛʦ ʪʚʦʨʯʝʩʢʠʝ 

ʩʧʦʩʦʙʥʦʩʪʠ ʠʤʝʶʪ ʪʚʦʨʯʝʩʢʫʶ ʦʩʥʦʚʫ ʢ ʦʩʦʙʝʥʥʦʩʪʷʤ ʜʨʫʛʠʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʝʡ [2; 77]. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʚʘʞʥʦʩʪʴ ʟʘʥʷʪʠʡ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʧʨʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʤ ʧʦʜʭʦʜʝ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʩʰʠʨʝʥʠʶ ʢʫʣʴʪʫʨʥʦ-ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ 

ʤʠʨʦʚʦʟʟʨʝʥʠʷ, ʪʝʤ ʩʘʤʳʤ ʨʝʘʣʠʟʫʷ ʣʠʯʥʦʩʪʥʳʝ ʤʦʪʠʚʘʮʠʠ ʥʘ ʩʘʤʦʧʦʟʥʘʥʠʝ ʩʪʫʜʝʥʪʦʚ 

ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ. 

          ʇʨʦʮʝʩʩ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ, ʢʘʢ ʦʩʦʙʘʷ ʬʦʨʤʘ ʧʦʟʥʘʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʜʦʣʞʥʘ ʨʝʘʣʠʟʦʚʘʪʴʩʷ ʚ ʨʘʤʢʘʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ, 

ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʠʤ ʩʚʦʙʦʜʥʦ ʚʳʨʘʟʠʪʴ ʩʚʦʠ ʤʳʩʣʠ ʚ ʥʘʛʣʷʜʥʦ-ʚʳʨʘʟʠʪʝʣʴʥʳʭ ʦʙʨʘʟʘʭ. ʇʦ 

ʤʥʝʥʠʶ ʀ.ɸ. ʃʳʢʦʚʦʡ, ʭʫʜʦʞʝʩʪʚʝʥʥʦ-ʠʟʦʙʨʘʟʠʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ - ʵʪʦ ʥʝʢʘʷ 

ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʬʦʨʤʘ ʘʢʪʠʚʥʦʩʪʠ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʵʩʪʝʪʠʯʝʩʢʦʝ ʧʦʟʥʘʥʠʝ ʤʠʨʘ ʩʨʝʜʩʪʚʘʤʠ 

ʠʩʢʫʩʩʪʚʘ. ʍʫʜʦʞʝʩʪʚʝʥʥʘʷ ʠʟʦʙʨʘʟʠʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚʳʩʪʫʧʘʝʪ ʥʝ ʪʦʣʴʢʦ, ʢʘʢ ʩʨʝʜʩʪʚʦ 

ʚʦʩʧʨʠʷʪʠʷ ʠʣʠ ʧʦʟʥʘʥʠʷ, ʥʦ ʠ ʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʦʧʨʝʜʝʣʸʥʥʳʭ 

ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʜʝʡʩʪʚʠʡ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʩʦʟʜʘʸʪʩʷ ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʦʙʨʘʟ [3; 42]. ɺ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦ-ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪ ʦʩʦʟʥʘʸʪ ʩʦʙʩʪʚʝʥʥʳʝ ʪʚʦʨʯʝʩʢʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ, ʠ ʢʘʢ ʙʳ ʨʘʟʚʠʚʘʝʪ ʩʚʦʸ ʩʪʨʝʤʣʝʥʠʝ ʥʘ ʧʦʟʥʘʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʝʸ 

ʦʙʲʝʢʪʦʚ [1; 45].  



ɼʦʥʠʰʛʦϲʠ  ʪʝʭʥʦʣʦʛʠʠ ʊʦṉʠʢʠʩʪʦʥ 

 

90 
 

            ɺ ʩʪʘʥʦʚʣʝʥʠʠ ʠ ʨʘʟʚʠʪʠʠ ʤʳʩʣʠʪʝʣʴʥʳʭ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ, ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʠ ʜʨʫʛʠʭ 

ʩʧʦʩʦʙʥʦʩʪʝʡ ʩʪʫʜʝʥʪʦʚ ʭʫʜʦʞʝʩʪʚʝʥʥʦ-ʠʟʦʙʨʘʟʠʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʢʘʟʳʚʘʝʪ ʦʛʨʦʤʥʦʝ 

ʚʣʠʷʥʠʝ. ʍʫʜʦʞʝʩʪʚʝʥʥʦ-ʠʟʦʙʨʘʟʠʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ - ʵʪʦ ʠʥʪʝʨ-ʩʫʙʲʝʢʪʠʚʥʳʡ 

ʧʨʦʮʝʩʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʩ ʪʚʦʨʯʝʩʪʚʦʤ, ʮʝʣʴ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʧʦʟʥʘʥʠʝ ʦʩʥʦʚʥʳʭ 

ʧʨʠʸʤʦʚ, ʪʝʭʥʠʢ ʠ ʥʝʦʙʭʦʜʠʤʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʜʣʷ ʝʸ ʨʝʘʣʠʟʘʮʠʠ: ʚʥʝʰʥʠʝ ʫʤʝʥʠʷ (ʫʤʝʥʠʝ 

ʚʳʙʨʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʠʸʤʳ ʠ ʪʝʭʥʠʢʠ ʩ ʫʯʸʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʩʨʝʜʩʪʚ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʠ ʜʣʷ ʛʨʘʬʠʯʝʩʢʦ-ʞʠʚʦʧʠʩʥʳʭ ʨʘʙʦʪ ʠ ʧʨ.).  

            ɼʝʷʪʝʣʴʥʦʩʪʴ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʩʪʫʜʝʥʪʦʚ ʥʘ ʟʘʥʷʪʠʷʭ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʚ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʤ ʧʦʜʭʦʜʝ. ʕʪʦ ʪʨʝʙʫʝʪ ʥʦʚʳʭ 

ʚʠʜʦʚ ʦʙʫʯʝʥʠʷ, ʧʦʜʛʦʪʦʚʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʳʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʧʨʘʢʪʠʢʝ. 

ʇʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ʪʨʝʙʫʶʪ ʦʪ ʩʪʫʜʝʥʪʦʚ ʧʦʥʠʤʘʥʠʷ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʠ ʪʨʫʜʥʦʩʪʝʡ ʚ 

ʨʝʰʝʥʠʠ ʪʝʦʨʝʪʠʯʝʩʢʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʧʦ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ, 

ʜʦʣʞʥʳ ʩʪʨʝʤʠʪʴʩʷ ʨʝʰʘʪʴ ʵʪʠ ʧʨʦʙʣʝʤʳ, ʩʪʘʚʷ ʧʝʨʝʜ ʩʦʙʦʡ ʦʧʨʝʜʝʣʸʥʥʫʶ ʮʝʣʴ. 

ʉʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʣʠ ʩ ʫʯʠʪʝʣʝʤ ʧʣʘʥʠʨʦʚʘʪʴ ʩʧʦʩʦʙʳ ʠ ʧʫʪʠ ʨʝʰʝʥʠʷ ʠʤʝʶʱʠʭʩʷ ʧʨʦʙʣʝʤ, 

ʦʧʠʩʘʪʴ ʧʨʦʮʝʩʩ ʠ ʨʝʟʫʣʴʪʘʪʳ ʩʚʦʠʭ ʜʝʡʩʪʚʠʡ ʧʫʪʸʤ ʩʘʤʦʦʮʝʥʢʠ, ʘ ʪʘʢʞʝ ʧʨʠʥʷʪʠʝ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʨʘʟʚʠʪʠʝ ʧʨʠʦʙʨʝʪʸʥʥʳʭ ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ [4; 120].  

           ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʟʚʠʪʠʝ 

ʥʘʚʳʢʦʚ ʩʪʫʜʝʥʪʦʚ, ʢʘʢ ʦʩʥʦʚʥʦʡ ʧʦʢʘʟʘʪʝʣʴ ʥʘʣʠʯʠʡ ʠʭ ʢʦʤʧʝʪʝʥʮʠʡ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʚʘʞʥʳʤ 

ʵʣʝʤʝʥʪʦʤ. ʊʘʢ ʢʘʢ ʠʟʦʙʨʘʟʠʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ ʥʘʣʠʯʠʝʤ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʤʳʩʣʠ, ʩʨʘʚʥʝʥʠʡ ʠ ʦʙʦʙʱʝʥʠʡ, ʘʥʘʣʠʟʘ, ʩʠʥʪʝʟʘ ʧʨʦʜʫʢʪʦʚ ʠʩʢʫʩʩʪʚʘ. 

ʀʟʦʙʨʘʟʠʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʰʠʨʝʥʠʶ ʩʧʦʩʦʙʥʦʩʪʝʡ ʧʦʟʥʘʥʠʷ, ʩʨʘʚʥʝʥʠʷ 

ʠ ʥʘʙʣʶʜʝʥʠʷ, ʢʦʪʦʨʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʤ ʠ ʣʠʯʥʦʩʪʥʦʤ ʠʭ 

ʬʦʨʤʠʨʦʚʘʥʠʠ. ɺ ʧʨʦʮʝʩʩʝ ʟʘʥʷʪʠʡ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʨʘʟʚʠʚʘʶʪʩʷ 

ʥʨʘʚʩʪʚʝʥʥʦ-ʚʦʣʝʚʳʝ ʢʘʯʝʩʪʚʘ ʯʝʣʦʚʝʢʘ, ʪʘʢ ʢʘʢ ʨʠʩʦʚʘʥʠʝ - ʵʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʨʘʟʠʪʴ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʯʫʚʩʪʚʘ ʠ ʵʤʦʮʠʠ. 

            ʆʙʫʯʝʥʠʝ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʩʥʦʚʥʦʤ ʥʦʩʠʪ ʧʨʘʢʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ, ʠ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʥʠʡ ʧʦ ʚʠʜʘʤ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʣʘʛʘʶʪʩʷ ʩʪʫʜʝʥʪʘʤ, ʧʦʟʚʦʣʠʪ ʠʤ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠ ʪʝʭʥʠʢʦʡ ʚʳʧʦʣʥʝʥʠʷ 

ʵʪʠʭ ʟʘʜʘʥʠʡ ʧʨʦʷʚʠʪʴ ʣʶʙʦʚʴ ʠ ʠʥʪʝʨʝʩ ʢ ʠʩʢʫʩʩʪʚʫ, ʘ ʛʣʘʚʥʦʝ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʪʦʯʠʪʴ 

ʩʚʦʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ, ʪʦ ʝʩʪʴ ʦʚʣʘʜʝʪʴ ʦʧʨʝʜʝʣʸʥʥʳʤʠ ʢʦʤʧʝʪʝʥʮʠʷʤʠ ʚ 

ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

              ʍʫʜʦʞʝʩʪʚʝʥʥʦ-ʠʟʦʙʨʘʟʠʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ - ʵʪʦ ʠʥʪʝʨ-ʩʫʙʲʝʢʪʠʚʥʳʡ ʧʨʦʮʝʩʩ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʝʜʘʛʦʛʘ ʩʦ ʩʪʫʜʝʥʪʘʤʠ, ʮʝʣʴ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʦʩʥʦʚʥʳʭ ʧʨʠʸʤʦʚ 

ʠ ʪʝʭʥʠʢ ʜʣʷ ʝʸ ʨʝʘʣʠʟʘʮʠʠ: ʚʥʝʰʥʠʝ ʫʤʝʥʠʷ (ʫʤʝʥʠʝ ʚʳʙʠʨʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʠʸʤʳ ʠ 

ʪʝʭʥʠʢʠ ʩ ʫʯʸʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʩʨʝʜʩʪʚ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʠ 

ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʛʨʘʬʠʯʝʩʢʦ-ʞʠʚʦʧʠʩʥʳʭ ʨʘʙʦʪ ʠ ʧʨ.) ʂ ʚʥʫʪʨʝʥʥʝʤ ʫʤʝʥʠʷʤ ʦʪʥʦʩʷʪʩʷ 

(ʛʦʪʦʚʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʷʪʴ ʘʥʘʣʠʟ, ʩʘʤʦʢʦʥʪʨʦʣʴ ʠ ʩʘʤʦʦʮʝʥʢʘ ʢ ʧʨʦʜʫʢʪʘʤ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʛʦ 

ʠʩʢʫʩʩʪʚʘ, ʫʤʝʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʦʠʟʚʦʜʠʪ ɹʧʨʦʠʟʚʝʜʝʥʠʷ ʠʩʢʫʩʩʪʚʘ). 

            ɺʜʦʭʥʦʚʝʥʠʝ ʧʨʦʙʫʞʜʘʝʪ ʚ ʩʫʱʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʬʘʥʪʘʟʠʶ, ʦʙʦʛʘʱʘʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʠʭ 

ʚʦʦʙʨʘʞʝʥʠʝ. ʆʪʤʝʪʠʤ, ʯʪʦ ʚʩʝ ʥʘʰʠ ʧʝʨʝʞʠʚʘʥʠʷ ʠ ʧʨʝʞʥʠʡ ʦʧʳʪ, ʢʦʪʦʨʳʝ ʩʢʣʘʜʳʚʘʶʪʩʷ ʠ 

ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʥʘʰʝʤ ʩʦʟʥʘʥʠʠ, ʧʝʨʝʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʢʦʤʙʠʥʠʨʫʶʪʩʷ ʚ ʥʦʚʳʭ ʬʦʨʤʘʭ ʠ 

ʧʦʣʦʞʝʥʠʷʭ ʥʘʰʝʛʦ ʧʦʚʝʜʝʥʠʷ. ʂʘʢ ʫʪʚʝʨʞʜʘʝʪ ʃ. ɺʳʛʦʪʩʢʠʡ, ʙʣʘʛʦʜʘʨʷ ʪʚʦʨʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢ ʩʪʨʝʤʠʪʩʷ ʢ ʙʫʜʫʱʝʤʫ, ʩʦʟʠʜʘʷ ʥʘʩʪʦʷʱʝʝ ʪʚʦʨʯʝʩʢʠʤ ʦʙʥʦʚʣʝʥʠʝʤ. 
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ʃʶʙʘʷ ʠʟʦʙʨʘʟʠʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʚʳʨʘʞʘʝʪʩʷ ʢʦʤʙʠʥʠʨʦʚʘʥʠʝʤ ʥʘʰʝʛʦ 

ʩʦʟʥʘʥʠʷ ʚ ʧʩʠʭʦʣʦʛʠʠ, ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʬʘʥʪʘʟʠʝʡ ʠʣʠ ʚʦʦʙʨʘʞʝʥʠʝʤ.  

             ʅʦ ʚ ʥʘʫʢʝ ʧʦʥʷʪʠʷ ʬʘʥʪʘʟʠʷ ʠʣʠ ʚʦʦʙʨʘʞʝʥʠʝ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʠʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ. ʊʘʢ 

ʢʘʢ ʚ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ ʪʦ, ʯʪʦ ʥʝʨʝʘʣʴʥʦ, ʯʝʛʦ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʬʘʥʪʘʟʠʝʡ, 

ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʧʣʦʜʦʤ ʚʦʦʙʨʘʞʝʥʠʷ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʦ ʥʝ ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʚ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʅʦ ʠʤʝʥʥʦ ʚʦʦʙʨʘʞʝʥʠʝ ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʣʶʙʦʡ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦ-

ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠ ʙʝʟ ʢʦʪʦʨʦʛʦ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʪʚʦʨʯʝʩʪʚʘ, ʪʘʢ ʢʘʢ ʢʘʞʜʦʝ ʠʟʦʙʨʝʪʝʥʠʝ ʩʪʨʦʠʪʩʷ ʚ ʫʤʝ 

ʧʦʩʨʝʜʩʪʚʦʤ ʩʦʟʥʘʥʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ ʚ ʩʦʯʝʪʘʥʠʷʭ ʩʦʦʪʥʦʰʝʥʠʡ, ʛʜʝ ʦʙʲʝʜʠʥʠʚʰʠʩʴ ʩ 

ʚʦʦʙʨʘʞʝʥʠʝʤ, ʦʥʦ ʚʦʧʣʦʱʘʝʪʩʷ ʚ ʨʝʘʣʴʥʦʩʪʴ. 
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ʅʦʨʦʚ ʌ.ʌ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʊʘʜʞʠʢʠʩʪʘʥʘ 

 

 ʉʝʛʦʜʥʷ ʧʝʨʝʜ ʩʦʚʨʝʤʝʥʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʪʦʠʪ ʥʝʧʨʦʩʪʘʷ ʟʘʜʘʯʘ, ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʥʘ 

ʜʦʣʞʥʘ ʚʦʩʧʠʪʳʚʘʪʴ ʪʘʢʫʶ ʣʠʯʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʤʦʛʣʘ ʙʳ ʧʨʦʷʚʠʪʴ ʩʧʦʩʦʙʥʦʩʪʴ ʪʚʦʨʯʝʩʢʠ 

ʤʳʩʣʠʪʴ, ʚʦʧʣʦʱʘʪʴ ʠ ʧʨʦʷʚʣʷʪʴ ʫʤʝʥʠʷ ʢ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʶ ʠ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ, ʯʪʦ 

ʥʝʦʙʭʦʜʠʤʳ ʯʝʣʦʚʝʢʫ ʚ ʫʩʣʦʚʠʷʭ ʙʫʨʥʦ ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʪʝʤʧʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ɺ ʥʳʥʝʰʥʠʭ ʫʩʣʦʚʠʷʭ ʠʤʝʪʴ ʨʘʟʥʦʩʪʦʨʦʥʥʠʝ ʟʥʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʥʘʫʢʠ ʥʝ 

ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʨʝʙʦʚʘʥʠʷ ʩʦʮʠʫʤʘ, ʙʦʣʝʝ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʚʦʧʣʦʪʠʪʴ 

ʩʚʦʠ ʠʜʝʠ ʚ ʨʝʘʣʴʥʦʩʪʴ. ɸ ʠʤʝʥʥʦ, ʥʘʚʳʢʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʩʚʦʠʭ 

ʟʥʘʥʠʡ ʚ ʥʝʦʙʭʦʜʠʤʳʭ ʩʠʪʫʘʮʠʷʭ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʣʠʯʥʦʩʪʠ ʩʯʠʪʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ 

ʢʘʯʝʩʪʚʘʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ. 

ʂʦʤʧʝʪʝʥʪʥʦʩʪʥʳʡ ʧʦʜʭʦʜ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ 

ʠ ʥʘʚʳʢʦʚ, ʛʜʝ ʦʙʲʝʢʪʦʤ ʠʟʫʯʝʥʠʷ ʚʳʩʪʫʧʘʝʪ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʠ ʧʨʘʢʪʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ 
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ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʜʘʥʥʦʤ ʧʦʜʭʦʜʝ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʘʢʮʝʥʪʠʨʦʚʘʥʦ ʥʘ ʜʦʩʪʠʞʝʥʠʷ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʦʙʫʯʝʥʠʠ. ʂʦʤʧʝʪʝʥʮʠʷ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʥʘʫʢʝ ʷʚʣʷʝʪʩʷ 

ʟʘʜʘʥʥʦʡ ʥʦʨʤʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʦʪʨʘʞʘʝʪ ʚʩʝ ʢʘʯʝʩʪʚʘ 

ʣʠʯʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʧʦʥʷʪʠʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʠ ʢʦʤʧʝʪʝʥʮʠʷ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʩ ʮʝʣʴʶ ʦʧʠʩʘʥʠʷ ʵʪʦʛʦ ʪʝʨʤʠʥʘ ʚ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʠ ʝʩʪʝʩʪʚʝʥʥʦ 

ʧʨʠʚʝʜʸʤ ʪʝ ʟʥʘʯʝʥʠʷ ʜʘʥʥʳʭ ʪʝʨʤʠʥʦʚ, ʢʦʪʦʨʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʳ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ. 

ʏʪʦʙʳ ʜʘʪʴ ʧʦʣʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʨʤʠʥʘʤ çʢʦʤʧʝʪʝʥʪʥʦʩʪʴè ʠ çʢʦʤʧʝʪʝʥʮʠʷè ʥʠʞʝ, ʤʳ 

ʨʘʩʩʤʦʪʨʠʤ ʨʷʜ ʥʘʫʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ: 

ɺ ʪʦʣʢʦʚʦʤ ʪʘʜʞʠʢʩʢʦʤ ʩʣʦʚʘʨʝ ʧʦʥʷʪʠʝ çʢʦʤʧʝʪʝʥʮʠʷè (ʧʦ-ʪʘʜʞʠʢʩʢʠ ʩʘʣʦʭʠʷʪ) 

ʧʦʥʠʤʘʝʪʩʷ ʢʘʢ ʟʘʩʣʫʞʝʥʥʳʡ ʠʣʠ ʙʳʪʴ ʜʦʩʪʦʡʥʳʤ [5; 77]. ʉʘʤʦ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʩʣʦʚʘ - ʘʨʘʙʩʢʦʝ, 

ʘ ʛʣʘʛʦʣ çʩʘʣʘʭʘè ʦʟʥʘʯʘʝʪ ʙʳʪʴ ʭʦʨʦʰʠʤ ʠ ʧʨʘʚʠʣʴʥʳʤ, ʧʨʠʛʦʜʥʳʤ, ʧʦʜʭʦʜʷʱʠʤ. çʩʘʣʦʭʠʷʪè 

ʥʘ ʘʨʘʙʩʢʦʤ ʷʟʳʢʝ ʠʤʝʝʪ ʪʘʢʠʝ ʟʥʘʯʝʥʠʷ, ʢʘʢ: ʧʦʣʥʦʤʦʯʠʷ, ʚʣʘʩʪʴ, ʧʨʘʚʠʣʴʥʦʩʪʴ, ʜʦʩʪʦʡʥʦʩʪʴ [3; 

225]. 

ʇʦʥʷʪʠʝ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ:  

1)  ʫʤʝʥʠʝ ʯʪʦ-ʪʦ ʜʝʣʘʪʴ ʠʣʠ ʜʝʣʘʪʴ ʨʘʙʦʪʫ ʨʝʟʫʣʴʪʘʪʠʚʥʦ ʠ ʵʬʬʝʢʪʠʚʥʦ;  

2) ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʨʘʙʦʪʳ ʩ ʧʨʦʷʚʣʝʥʠʝʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʢʦʤʧʝʪʝʥʮʠʠ; 

3) ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʧʦʣʥʷʪʴ ʢʦʥʢʨʝʪʥʳʝ ʨʘʙʦʯʠʝ ʦʙʷʟʘʥʥʦʩʪʠ. 

ʀʟʚʝʩʪʥʳʡ ʨʫʩʩʢʠʡ ʧʝʜʘʛʦʛ ɸ.ɺ. ʍʫʪʦʨʩʢʦʡ ʧʨʦʚʸʣ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʧʦʥʷʪʠʷʤʠ 

çʢʦʤʧʝʪʝʥʮʠʷè ʠ çʢʦʤʧʝʪʝʥʪʥʦʩʪʴè, ʧʨʝʜʣʦʞʠʚ ʩʣʝʜʫʶʱʠʝ ʦʧʨʝʜʝʣʝʥʠʷ: çʂʦʤʧʝʪʝʥʮʠʷ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʝʞʣʠʯʥʦʩʪʥʳʭ ʢʘʯʝʩʪʚ (ʟʥʘʥʠʡ, ʫʤʝʥʠʡ, ʥʘʚʳʢʦʚ ʠ ʚʠʜʳ 

ʜʝʷʪʝʣʴʥʦʩʪʠ). ɼʘʥʥʳʝ ʢʘʯʝʩʪʚʘ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʦʧʨʝʜʝʣʸʥʥʳʡ ʥʘʙʦʨ ʜʝʡʩʪʚʠʡ ʠ ʧʨʦʮʝʩʩʦʚ, 

ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʧʨʦʜʫʢʪʠʚʥʦ - ʢʘʯʝʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɹʳʪʴ ʢʦʤʧʝʪʝʥʪʥʳʤ ʚ 

ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʬʝʨʝ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʟʘʚʠʩʠʪ ʦʪ ʦʪʥʦʰʝʥʠʷ ʯʝʣʦʚʝʢʘ ʢ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʣʠ 

ʮʝʣʠ, ʢʦʪʦʨʘʷ ʥʘʟʳʚʘʝʪʩʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴʶ.  

ʇʝʨʝʭʦʜ ʦʪ ʟʥʘʥʠʡ ʢ çʢʦʤʧʝʪʝʥʮʠʷʤè ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʝʰʝʥʠʠ ʩʣʝʜʫʶʱʠʭ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʟʘʜʘʯ: ʫʯʘʱʠʝʩʷ ʤʦʛʫʪ ʭʦʨʦʰʦ ʦʚʣʘʜʝʪʴ ʥʘʙʦʨʦʤ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʥʦ ʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʨʝʙʫʶʱʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ ʟʥʘʥʠʡ ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʧʨʦʙʣʝʤ ʠʣʠ 

ʩʠʪʫʘʮʠʡ, ʤʦʛʫʪ ʠʩʧʳʪʳʚʘʪʴ ʥʝʢʠʝ ʪʨʫʜʥʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʘʣʘʥʩ ʤʝʞʜʫ ʦʙʨʘʟʦʚʘʥʠʝʤ ʠ 

ʞʠʟʥʴʶ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷè [6; 20].  

ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ ʄ.ʇ. ʅʝʯʘʝʚʘ, ʧʦʥʷʪʠʝ çʢʦʤʧʝʪʝʥʪʥʦʩʪʴè - ʵʪʦ ʩʦʮʠʘʣʴʥʦ 

ʦʪʯʫʞʜʸʥʥʘʷ ʠ ʧʨʝʜʦʧʨʝʜʝʣʸʥʥʘʷ ʩʦʮʠʘʣʴʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʰʢʦʣʴʥʠʢʘ, ʘ çʢʦʤʧʝʪʝʥʮʠʷè - ʵʪʦ ʩʫʚʝʨʝʥʠʪʝʪ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʢʦʤʧʝʪʝʥʮʠʷ, 

ʠʤʝʶʱʘʷʩʷ ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ ʰʢʦʣʴʥʠʢʘ, ʢʦʪʦʨʘʷ ʚʳʨʘʞʘʝʪʩʷ ʚ ʝʛʦ ʣʠʯʥʦʩʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

[4; 11]. 

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʚ ʵʪʦʡ ʩʬʝʨʝ ʜʘʶʪ ʦʧʨʝʜʝʣʸʥʥʦʝ ʧʦʥʷʪʠʝ ʪʝʨʤʠʥʘʤ çʢʦʤʧʝʪʝʥʪʥʦʩʪʴè ʠ 

çʢʦʤʧʝʪʝʥʮʠʷè, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʝʨʝʚʝʜʝʥʳ ʩ ʣʘʪʠʥʩʢʦʛʦ ʷʟʳʢʘ (competens competentis) ʥʘ 

ʨʫʩʩʢʠʡ ʷʟʳʢ ʠ ʠʥʦʛʜʘ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʘʢʠʭ ʧʦʥʷʪʠʡ, 

ʢʘʢ ʩʧʦʩʦʙʥʦʩʪʴ, ʥʘʚʳʢʠ, ʫʤʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʩʠʥʦʥʠʤʘ. 

ʇʝʜʘʛʦʛ ɺ.ʀ. ɹʘʡʜʝʥʢʦ ʦʪʤʝʯʘʝʪ, ʯʪʦ çʅʦʚʳʡ ʧʦʜʭʦʜ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ: ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ - ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʧʝʨʝʜʘʯʠ ʟʥʘʥʠʷ ʢ 

ʚʥʝʜʨʝʥʠʶ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʟʥʘʥʠʡ; çʉʥʷʪʠʝè - ʧʦʚʝʣʠʚʘʥʠʝ ʦʙʲʝʢʪʘ ʪʨʫʜʘ (ʙʝʟ ʝʛʦ 

ʧʨʝʥʝʙʨʝʞʝʥʠʷ); ʧʦʩʪʨʦʠʪʴ ʩʪʨʘʪʝʛʠʶ ʧʦʚʳʰʝʥʠʷ ʥʝʠʟʤʝʥʥʦʩʪʠ ʚ ʧʦʣʴʟʫ ʨʘʩʰʠʨʝʥʠʷ 
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ʚʦʟʤʦʞʥʦʩʪʝʡ ʟʘʥʷʪʠʡ ʠ ʠʭ ʚʳʧʦʣʥʝʥʠʷ; ʧʦʩʪʘʚʠʪʴ ʚ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ; ʜʦʣʞʥʘ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʪʝʩʥʘʷ ʩʚʷʟʴ 

ʫʩʣʦʚʠʡ ʠ ʮʝʣʝʡ, ʘ ʪʘʢʞʝ ʠʭ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ; ʥʘʧʨʘʚʣʷʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ 

ʥʘ ʙʝʩʢʦʥʝʯʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠ ʞʠʟʥʝʥʥʳʭ ʩʠʪʫʘʮʠʡè [1; 12].  

ɻʨʫʧʧʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʩʯʠʪʘʝʪ, ʯʪʦ ʢʦʤʧʝʪʝʥʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʚʠʚʘʪʴ ʩʦʚʤʝʩʪʥʦ ʩ 

ʪʨʘʜʠʮʠʦʥʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ. ʆʜʥʘʢʦ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʦʨʝʪʠʢʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʚ 

ʦʙʨʘʟʦʚʘʥʠʠ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʳʡ ʩʧʦʩʦʙ ʨʘʟʚʠʪʠʷ ʢʦʤʧʝʪʝʥʮʠʠ ʫ ʰʢʦʣʴʥʠʢʦʚ - ʵʪʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʤ ʚʩʝʚʦʟʤʦʞʥʳʭ ʧʨʝʧʷʪʩʪʚʠʡ ʠ ʧʨʦʙʣʝʤ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʠ ʜʨʫʛʠʭ ʞʠʟʥʝʥʥʳʭ 

ʩʠʪʫʘʮʠʷʭ ʚ ʢʦʥʪʝʢʩʪʝ ʦʙʫʯʝʥʠʷ ʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ.  

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʧʦʜʭʦʜʝ ʦʩʥʦʚʥʦʡ ʤʝʪʦʜ - ɻ ʪʦ çʘʥʘʣʠʟ ʢʦʥʢʨʝʪʥʳʭ 

ʩʠʪʫʘʮʠʡ ʚ ʦʙʨʘʟʦʚʘʥʠʠè, ʪʘʢ ʢʘʢ ʵʪʘ ʪʝʦʨʠʷ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʧʨʘʢʪʠʢʦʡ. ʅʦ ʘʢʪʠʚʥʦʩʪʴ 

ʦʪʥʦʰʝʥʠʡ ʪʝʦʨʠʠ ʩ ʧʨʘʢʪʠʢʦʡ ʚ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʤ ʧʦʜʭʦʜʝ ʚʦ ʤʥʦʛʦʤ ʦʪʣʠʯʘʝʪʩʷ. 

ʀʟʚʝʩʪʥʳʡ ʧʝʜʘʛʦʛ ɸ.ɺ. ʍʫʪʦʨʩʢʦʡ ʦʪʤʝʯʘʝʪ: çʊʝʦʨʠʷ - ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʡ ʧʫʪʴ, ʥʦ ʵʪʦ 

ʦʩʥʦʚʥʦʡ ʩʧʦʩʦʙ ʩʚʷʟʠ ʩ ʧʨʘʢʪʠʢʦʡ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɼʠʜʘʢʪʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʦʙʨʘʟʦʚʘʥʠʷ - ɻ ʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʟʣʠʯʘʪʴ, ʪʦ ʝʩʪʴ ʪʝʦʨʠʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, 

ʥʝ ʩʚʷʟʘʥʘ ̫ʩ ʧʨʘʢʪʠʢʦʡ, ʦʥʘ ʪʦʣʴʢʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʰʢʦʣʴʥʠʢʦʚ 

ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʠʤʝʥʝʥʠʷè  [6; 76]. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʠʝ ʨʘʟʣʠʯʠʷ, ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʫʶʪ ʚ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʤ 

ʧʦʜʭʦʜʝ: ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ, ʮʝʣʴ ʩʘʤʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʦʩʥʦʚʥʳʝ ʬʦʨʤʫʣʳ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝʥʠʷ, ʫʯʝʙʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʫʯʝʙʥʳʡ ʧʣʘʥ ʠ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʯʠʪʝʣʷ ʠ ʫʯʝʥʠʢʘ. ʄʳ ʧʦʣʘʛʘʝʤ, ʯʪʦ ʧʨʝʞʜʝ, ʯʝʤ ʦʙʩʫʞʜʘʪʴ ʢʦʤʧʝʪʝʥʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʷʩʥʠʪʴ ʠ ʪʝʤ ʩʘʤʳʤ ʠʟʫʯʠʪʴ ʧʦʥʷʪʠʝ 

çʢʦʤʧʝʪʝʥʪʥʦʩʪʴè ʠ çʢʦʤʧʝʪʝʥʮʠʷè. ʊʘʢ ʢʘʢ ʘʥʘʣʠʟ ʵʪʠʭ ʧʦʥʷʪʠʡ ʚ ʬʠʣʦʣʦʛʠʯʝʩʢʦʡ ʥʘʫʢʝ 

ʚʳʷʚʣʷʝʪ ʜʚʝ ʠʜʝʠ, ʢʦʪʦʨʳʝ ʧʨʦʪʠʚʦʨʝʯʘʪ ʜʨʫʛ ʜʨʫʛʫ: 

ʂʘʢ ʦʪʤʝʯʘʝʪ ʨʦʩʩʠʡʩʢʠʡ ʫʯʸʥʳʡ ɸ.ɻ. ɹʝʨʤʫʩ ʚ ʩʚʦʸʤ ʥʘʫʯʥʦʤ ʪʨʫʜʝ ʧʦʜ ʥʘʟʚʘʥʠʝʤ 

çʇʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʝʘʣʠʟʘʮʠʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʦʙʨʘʟʦʚʘʥʠʠè, ʧʦʥʷʪʠʝ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʥʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʦʚʦʝ ʧʦʥʠʤʘʥʠʝ, ʚʳʭʦʜʷʱʝʝ ʟʘ ʨʘʤʢʠ ʧʦʥʷʪʠʷ 

çʦʚʣʘʜʝʥʠʷè ʠʣʠ çʢʦʤʧʝʪʝʥʮʠʷè [2; 25].  

ʅʘ ʥʘʰ ʚʟʛʣʷʜ ʙʦʣʝʝ ʣʦʛʠʯʥʳ ʠʜʝʠ ʧʨʦʪʠʚʥʠʢʦʚ ʚʳʰʝʩʢʘʟʘʥʥʦʡ ʪʝʦʨʠʠ. ʆʥʠ ʟʘʷʚʣʷʶʪ, 

ʯʪʦ ʢʦʤʧʝʪʝʥʪʥʳʡ ʧʦʜʭʦʜ ʤʦʞʝʪ ʚʚʦʜʠʪʴ ʠʥʥʦʚʘʮʠʶ ʥʘ ʚʩʸ ʩʦʜʝʨʞʘʥʠʝ ʠ ʧʦ ʚʩʝʤ ʘʩʧʝʢʪʘʤ 

ʦʙʨʘʟʦʚʘʥʠʷ. 

ɺ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʤ ʧʦʜʭʦʜʝ ʟʥʘʥʠʷ ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʥʦʡ ʢʦʤʧʦʥʝʥʪ ʥʘʚʳʢʦʚ, 

ʢʦʪʦʨʳʝ ʯʘʱʝ ʧʨʠʥʠʤʘʶʪʩʷ ʜʣʷ ʘʥʘʣʠʟʘ, ʩʨʘʚʥʝʥʠʡ, ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʠʩʧʨʘʚʣʝʥʠʷ ʥʝʜʦʩʪʘʪʢʦʚ. 

ʂʦʤʧʝʪʝʥʪʥʦʩʪʠ ʥʝʣʴʟʷ ʦʙʫʯʘʪʴ, ʪʘʢ ʢʘʢ ʢʦʤʧʝʪʝʥʮʠʷ - ʵʪʦ ʨʝʟʫʣʴʪʘʪ ʥʘʢʦʧʣʝʥʠʷ ʦʧʳʪʘ, 

ʥʘʚʳʢʦʚ, ʟʥʘʥʠʡ ʠ, ʢʦʥʝʯʥʦ, ʫʤʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʠ ʨʝʩʫʨʩʳ ʚ ʨʝʘʣʴʥʦʡ ʧʨʘʢʪʠʢʝ. 

ɺʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʨʘʟʚʠʪʠʠ ʢʦʤʧʝʪʝʥʮʠʡ, ʪʨʝʙʫʝʪ ʦʪ ʧʝʜʘʛʦʛʦʚ 

ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʧʦʥʠʤʘʥʠʷ ʦʩʥʦʚʥʳʭ ʪʝʦʨʠʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʠʭ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʞʠʟʥʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʳʭ ʤʥʝʥʠʡ ʠ ʦʧʨʝʜʝʣʝʥʠʡ ʠʟʚʝʩʪʥʳʭ ʫʯʸʥʳʭ ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʯʝʣʦʚʝʢ, ʢʦʪʦʨʳʡ ʫʤʝʣʦ ʨʘʟʙʠʨʘʝʪʩʷ ʚ ʩʚʦʝʡ ʧʨʦʬʝʩʩʠʠ ʠ ʦʙʣʘʜʘʝʪ 

ʥʝʦʙʭʦʜʠʤʳʤ ʥʘʙʦʨʦʤ ʟʥʘʥʠʡ ʚ ʩʚʦʝʡ ʩʬʝʨʝ, ʷʚʣʷʝʪʩʷ ʣʠʯʥʦʩʪʴʶ, ʚʦʦʨʫʞʸʥʥʦʡ 

ʥʝʦʙʭʦʜʠʤʳʤʠ ʢʦʤʧʝʪʝʥʮʠʷʤʠ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʥʘʧʨʘʚʣʝʥ ʥʘ ʣʠʯʥʦʩʪʥʫʶ ʩʘʤʦʨʝʘʣʠʟʘʮʠʶ 

ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʢʦʪʦʨʳʝ ʚ ʦʩʥʦʚʥʦʤ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʧʫʪʸʤ ʧʨʘʢʪʠʯʝʩʢʦʡ 
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ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʥʘʧʨʘʚʣʝʥʳ ʠʤʝʥʥʦ ʥʘ ʘʢʪʠʚʠʟʘʮʠʶ ʪʚʦʨʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʩʧʦʩʦʙʥʦʩʪʝʡ  

ʨʝʘʣʠʟʦʚʘʪʴ  ʩʚʦʠ ʟʥʘʥʠʷ  ʠ  ʥʘʚʳʢʠ. 

ʆʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ 

ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʯʝʣʦʚʝʢʘ. ɺ ʢʦʤʧʝʪʝʥʪʥʦʤ ʧʦʜʭʦʜʝ 

ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʝʪʝʥʮʠʠ ʪʨʝʙʫʝʪ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʜʝʡʩʪʚʠʷ 

ʧʝʜʘʛʦʛʘ. ʂʦʤʧʝʪʝʥʪʥʦʩʪʥʳʡ ʧʦʜʭʦʜ ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ 

ʫʧʦʤʠʥʘʶʱʠʡ ʭʘʨʘʢʪʝʨ, ʪʨʝʙʫʝʪ ʥʦʚʳʭ ʬʦʨʤ ʠ ʧʨʦʮʝʜʫʨ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʜʝʡʩʪʚʠʡ ʨʘʟʣʠʯʥʦʡ 

ʩʪʝʧʝʥʠ ʩʣʦʞʥʦʩʪʠ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʷʚʣʝʥʠʝ ʧʦʥʷʪʠʷ çʢʦʤʧʝʪʝʥʮʠʷè ʚ ʪʝʦʨʠʠ ʦʙʫʯʝʥʠʷ ʠ ʝʛʦ ʦʩʥʦʚʥʦʝ 

ʟʥʘʯʝʥʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘʧʨʘʚʣʷʪʴ ʥʘʚʳʢʠ, ʫʤʝʥʠʷ, ʟʥʘʥʠʷ ʠ ʩʨʝʜʩʪʚʘ ʧʦʚʝʜʝʥʠʷ 

ʚ ʢʦʥʢʨʝʪʥʳʭ ʩʠʪʫʘʮʠʷʭ ʠ ʚ ʦʧʨʝʜʝʣʸʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʝʱʸ ʥʝ ʷʚʣʷʝʪʩʷ ʧʦʩʣʝʜʥʝʡ 

ʪʦʯʢʦʡ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʨʝʘʣʠʟʘʮʠʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ 

ʙʣʘʛʦʪʚʦʨʥʦ ʚʣʠʷʝʪ ʥʘ ʨʘʟʚʠʪʠʝ ʢʦʤʧʣʝʢʩʘ ʧʨʝʜʤʝʪʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʯʝʣʦʚʝʢʘ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. 
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ʆʜʠʥʮʦʚʘ ʆ.ʀ. 

 ʀʚʘʥʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ  

ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʀʚʘʥʦʚʦ, ʈʦʩʩʠʷ 

 

ʀʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʪʝʢʩʪʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʦʪʜʝʣʢʠ 

ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʜʦʩʪʠʞʝʥʠʷʭ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ. ɺʩʸ ʙʦʣʴʰʫʶ ʯʘʩʪʴ 

ʩʝʛʤʝʥʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʦʜʠʤʳʭ ʫʯʸʥʳʤʠ ʚʦ ʚʩʤy ʤʠʨʝ ʚ ʦʙʣʘʩʪʠ ʪʝʢʩʪʠʣʴʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʟʘʥʠʤʘʝʪ ʨʘʟʨʘʙʦʪʢʘ ʦʪʜʝʣʦʯʥʳʭ ʩʦʩʪʘʚʦʚ ʥʘ ʦʩʥʦʚʝ ʥʘʥʦʯʘʩʪʠʮ ʤʝʪʘʣʣʦʚ ʠ 

ʤʠʢʨʦʢʘʧʩʫʣʠʨʦʚʘʥʥʳʭ ʪʝʢʩʪʠʣʴʥʳʭ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ.  



ɼʦʥʠʰʛʦϲʠ  ʪʝʭʥʦʣʦʛʠʠ ʊʦṉʠʢʠʩʪʦʥ 

 

95 
 

ʄʠʢʨʦʢʘʧʩʫʣʠʨʦʚʘʥʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʳʜʝʣʷʝʪʩʷ ʚ ʦʪʜʝʣʴʥʫʶ ʦʪʨʘʩʣʴ ʭʠʤʠʯʝʩʢʦʡ 

ʥʘʫʢʠ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʩʝʤʠ ʣʝʪ ʥʘʰʠʤ ʢʦʣʣʝʢʪʠʚʦʤ ʨʘʟʨʘʙʦʪʘʥʳ ʥʝʩʢʦʣʴʢʦ 

ʚʘʨʠʘʥʪʦʚ ʩʠʥʪʝʟʘ ʥʘʥʦʢʘʧʩʫʣ. 

ʇʝʨʚʳʝ ʠʜʝʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʢʨʦʢʘʧʩʫʣʠʨʦʚʘʥʥʳʭ ʪʝʢʩʪʠʣʴʥʳʭ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ (ʊɺɺ) ʚ ʦʪʜʝʣʢʝ ʪʢʘʥʝʡ ʧʦʷʚʠʣʠʩʴ ʦʢʦʣʦ ʧʷʪʠ ʜʝʩʷʪʠʣʝʪʠʡ ʥʘʟʘʜ ʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʧʨʝʚʨʘʪʠʣʠʩʴ ʚ ʚʘʞʥʫʶ ʦʙʣʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʟʜʝʣʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʧʩʫʣʠʨʦʚʘʥʥʳʭ 

ʊɺɺ ʦʪʢʨʳʚʘʝʪ ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʧʨʠʜʘʥʠʷ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʩʚʦʡʩʪʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʩʰʠʨʝʥʠʶ ʦʙʣʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʨʳʥʦʯʥʦʡ 

ʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ ʤʠʢʨʦʢʘʧʩʫʣʠʨʦʚʘʥʠʷ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ 

ʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʚʦʟʤʦʞʥʳʭ ʤʝʪʦʜʦʚ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʠʢʨʦʢʘʧʩʫʣ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʠ ʮʝʣʝʚʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ɸʥʘʣʠʟ ʚʩʝʛʦ ʩʧʝʢʪʨʘ ʤʝʪʦʜʦʚ ʢʘʧʩʫʣʷʮʠʠ ʧʦʟʚʦʣʠʣ ʚʳʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʠʤʳʝ 

ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʪʝʢʩʪʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʢ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʥʘʥʦʵʤʫʣʴʩʠʦʥʥʳʡ ʠ 

ʪʝʤʧʣʘʪʥʳʡ, ʝʩʣʠ ʪʨʝʙʫʶʪʩʷ çʜʳʰʘʱʠʝè - ʧʨʦʥʠʮʘʝʤʳʝ ʜʣʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʷʜʨʘ ʦʙʦʣʦʯʢʠ.  

ɺ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʣʦʪʥʳʭ ʥʝʧʨʦʥʠʮʘʝʤʳʭ ʦʙʦʣʦʯʝʢ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʘʢʮʠʶ ʧʦʣʠʢʦʥʜʝʥʩʘʮʠʠ. ʊʘʢʦʡ ʪʠʧ ʦʙʦʣʦʯʝʢ ʧʦʣʫʯʘʶʪ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 

ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʝʨʤʦʨʝʛʫʣʠʨʫʶʱʠʭ ʪʢʘʥʝʡ. 

ʄʝʪʦʜ ʥʘʥʦʵʤʫʣʴʩʠʠ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠ ʢʘʪʠʦʥʥʳʭ ʠ ʘʥʠʦʥʥʳʭ 

ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʧʦʣʠʵʣʝʢʪʨʦʣʠʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʤʝʞʜʫ ʩʦʙʦʡ ʚ ʚʦʜʝ, ʦʙʨʘʟʫʷ 

ʦʙʦʣʦʯʢʫ ʚʦʢʨʫʛ ʚʦʜʦʥʝʨʘʩʪʚʦʨʠʤʦʛʦ ʷʜʨʘ.   

ʅʘʥʦʵʤʫʣʴʩʠʦʥʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʨʭʠʪʝʢʪʫʨʳ ʦʙʦʣʦʯʝʢ ʢʘʧʩʫʣʳ ʥʘʠʙʦʣʝʝ ʧʨʠʛʦʜʥʦ 

ʜʣʷ ʛʠʜʨʦʬʦʙʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʝʱʝʩʪʚ (ʪʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1. - ɺʳʙʦʨ ʤʝʪʦʜʘ ʢʘʧʩʫʣʠʨʦʚʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ (ɹɸɺ) ʠ 

ʚʝʱʝʩʪʚ ʩ ʬʘʟʦʚʳʤ ʧʝʨʝʭʦʜʦʤ (ɺʌʇ) 
 

ʄʝʪʦʜ ʩʠʥʪʝʟʘ 

ʢʘʧʩʫʣ 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʩʠʥʪʝʟʘ
*

 

ʆʙʦʣʦʯʢʦ-

ʬʦʨʤʠʨʫʶʱʠʝ 

ʢʦʤʧʦʥʝʥʪʳ 

ʅʝʜʦʩʪʘʪʢʠ ʤʝʪʦʜʘ 

ʄʝʪʦʜ 

ʢʦʘʮʝʨʚʘʮʠʠ ʚʳʰʝ 40
0

ʉ 
ɹʠʦʜʝʛʨʘʜʠʨʫʝʤʳʝ 

ʧʦʣʠʤʝʨʳ ( ʚ ʦʩʥʦʚʥʦʤ) 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʪʚʦʨʠʪʝʣʝʡ, 

ʚʘʨʠʘʮʠʠ ʨʅ, ʤʥʦʛʦʦʧʝʨʘʮʠʦʥʥʳʡ 

ʇʥʝʚʤʘʪʠʯʝʩʢʠʡ 

ʤʝʪʦʜ ʚʳʰʝ 40
0

ʉ 

ʉʠʥʪʝʪʠʯʝʩʢʠʝ ʠ 

ʙʠʦʜʝʛʨʘʜʠʨʫʝʤʳʝ 

ʧʦʣʠʤʝʨʳ 

ɺʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ, ɹɸɺ ʪʝʨʷʶʪ 

ʩʚʦʡʩʪʚʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʳʰʝ 40
0

ʉ, 

ʤʘʪʝʨʠʘʣ ʦʙʦʣʦʯʢʠ ʥʝ ʷʚʣʷʝʪʩʷ 

ʙʠʦʨʘʟʣʘʛʘʝʤʳʤ 

ʈʘʩʧʳʣʠʪʝʣʴʥʘʷ 

ʩʫʰʢʘ ʚʳʰʝ 40
0

ʉ 
ʉʠʥʪʝʪʠʯʝʩʢʠʝ 

ʧʦʣʠʤʝʨʳ 

ɹɸɺ ʪʝʨʷʶʪ ʩʚʦʡʩʪʚʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

ʚʳʰʝ 40
0

ʉ 

ʄʝʞʬʘʟʥʘʷ 

ʧʦʣʠʤʝʨʠʟʘʮʠʷ ʚʳʰʝ 40
0

ʉ 
ʉʠʥʪʝʪʠʯʝʩʢʠʝ 

ʧʦʣʠʤʝʨʳ 

ɹɸɺ ʪʝʨʷʶʪ ʩʚʦʡʩʪʚʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

ʚʳʰʝ 40
0

ʉ, ʤʘʪʝʨʠʘʣ ʦʙʦʣʦʯʢʠ ʥʝ 

ʷʚʣʷʝʪʩʷ ʙʠʦʨʘʟʣʘʛʘʝʤʳʤ. 

ʇʦʜʭʦʜʠʪ ʜʣʷ ʢʘʧʩʫʣʠʨʦʚʘʥʠʷ ʚʝʱʝʩʪʚ 

ʩ ʬʘʟʦʚʳʤ ʧʝʨʝʭʦʜʦʤ 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 1 

ʊʝʤʧʣʘʪʥʳʡ 

ʤʝʪʦʜ 20
0

ʉ 

ʉʠʥʪʝʪʠʯʝʩʢʠʝ ʠ 

ʙʠʦʜʝʛʨʘʜʠʨʫʝʤʳʝ 

ʧʦʣʠʤʝʨʳ 

ʋʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʦʮʝʩʩʘ  

ʢʘʧʩʫʣʠʨʦʚʘʥʠʷ ɹɸɺ 

ʄʝʪʦʜ 

çʥʘʥʦʵʤʫʣʴʩʠʠè 20
0

ʉ 

ʉʠʥʪʝʪʠʯʝʩʢʠʝ ʠ 

ʙʠʦʜʝʛʨʘʜʠʨʫʝʤʳʝ 

ʧʦʣʠʤʝʨʳ 

ʋʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʦʮʝʩʩʘ  

ʢʘʧʩʫʣʠʨʦʚʘʥʠʷ ɹɸɺ 

 

ʄʝʪʦʜ ʤʠʢʨʦʢʘʧʩʫʣʠʨʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʦʣʦʯʝʢ 

ʚʦʢʨʫʛ ʨʘʟʣʠʯʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʝʱʝʩʪʚ. ɸʢʪʠʚʥʦʝ ʚʝʱʝʩʪʚʦ ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʩʠʩʪʝʤʳ 

- ʷʜʨʦʤ, ʘ ʩʘʤ ʘʥʩʘʤʙʣʴ ʤʦʣʝʢʫʣ ʥʘʟʳʚʘʶʪ ʤʠʢʨʦʢʘʧʩʫʣʦʡ. ʆʙʦʣʦʯʢʘ ʧʦʟʚʦʣʷʝʪ ʟʘʱʠʪʠʪʴ 

ʚʝʱʝʩʪʚʦ ʷʜʨʘ ʢʘʧʩʫʣʳ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʠʩʧʘʨʝʥʠʷ, ʟʘʛʨʷʟʥʝʥʠʷ, 

ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʜʨ.).  

ɻʣʘʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʦʛʦ ʚʳʭʦʜʘ 

ʚʝʱʝʩʪʚʘ ʠʟ ʦʙʦʣʦʯʢʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʩʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʟʜʝʣʠʷ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʜʣʠʪʝʣʴʥʦʝ ʫʩʪʦʡʯʠʚʦʝ ʜʝʡʩʪʚʠʝ ʘʢʪʠʚʥʦʛʦ ʚʝʱʝʩʪʚʘ. 

ɺʩʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʧʦʩʦʙʳ ʤʠʢʨʦʢʘʧʩʫʣʠʨʦʚʘʥʠʷ ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʭʠʤʠʯʝʩʢʠʝ (ʟʦʣʴ-ʛʝʣɹ ʩʧʦʩʦʙ, ʤʝʞʬʘʟʥʘʷ ʧʦʣʠʤʝʨʠʟʘʮʠʷ ʠ ʜʨ.), ʬʠʟʠʯʝʩʢʠʝ 

(ʨʘʩʧʳʣʠʪʝʣʴʥʘʷ  ʩʫʰʢʘ, ʜʨʘʞʠʨʦʚʘʥʠʝ, ʢʦ-ʵʢʩʪʨʫʟʠʷ). ʌʠʟʠʯʝʩʢʠʝ ʩʧʦʩʦʙʳ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʨʘʟʜʝʣʷʶʪ ʥʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ.  

ʂʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 1, ʥʘ ʧʝʨʚʦʡ ʩʪʘʜʠʠ ʧʨʦʠʩʭʦʜʠʪ ʵʤʫʣʴʛʠʨʦʚʘʥʠʝ ʤʘʩʣʷʥʦʛʦ 

ʨʘʩʪʚʦʨʠʪʝʣʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʜʦʙʨʘʥʥʦʡ ʩʠʩʪʝʤʳ ʇɸɺ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʙʨʘʟʫʶʪʩʷ 

ʩʬʝʨʠʯʝʩʢʠʝ ʤʠʮʝʣʣʳ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʚʚʝʜʝʥʠʝ ʚ ʩʠʩʪʝʤʫ ʢʘʪʠʦʥʥʦʛʦ ʠ ʘʥʠʦʥʥʦʛʦ 

ʧʦʣʠʵʣʝʢʪʨʦʣʠʪʦʚ ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʦʙʦʣʦʯʢʫ. ʈʘʟʤʝʨ ʟʘʢʣʶʯʸʥʥʳʭ ʚ ʤʠʢʨʦʢʘʧʩʫʣʫ 

ʯʘʩʪʠʮ ʤʦʞʝʪ ʢʦʣʝʙʘʪʴʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ. 

  

ʈʠʩʫʥʦʢ 1. - ʉʭʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʧʩʫʣ ʤʝʪʦʜʦʤ  çʥʘʥʦʵʤʫʣʴʩʠʡè 
 

ʇʨʠʤʝʨʦʤ ʩʣʫʞʠʪ ʩʠʥʪʝʟ ʢʘʧʩʫʣ ʩʣʝʜʫʶʱʠʭ ʧʘʨ ʧʦʣʠʵʣʝʢʪʨʦʣʠʪʦʚ: ʭʠʪʦʟʘʥ-ʘʣʴʛʠʥʘʪ 

ʥʘʪʨʠʷ (ʍʀʊ-ɸʅ), ʭʠʪʦʟʘʥ-ʢʩʘʥʪʘʥʦʚʘʷ ʢʘʤʝʜʴ (ʍʀʊ-ʂʂ), ʭʠʪʦʟʘʥ-ʛʫʘʨʦʚʘʷ ʢʘʤʝʜʴ (ʍʀʊ-

ɻʂ). ʂʘʯʝʩʪʚʦ ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʵʪʦʤ ʤʠʢʨʦʢʘʧʩʫʣ ʦʮʝʥʝʥʦ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʦʢʘʟʘʪʝʣʷʤ: 

ʘʛʨʝʛʘʪʠʚʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦʣʫʯʝʥʥʦʡ ʜʠʩʧʝʨʩʠʠ, ʨʘʟʤʝʨ ʯʘʩʪʠʮ ʠ ʜʟʝʪʘ-ʧʦʪʝʥʮʠʘʣ.  

ʅʘʠʙʦʣʴʰʝʡ ʘʛʨʝʛʘʪʠʚʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʦʩʪʘʚʳ, ʚʢʣʶʯʘʶʱʠʝ 

ʢʠʩʣʦʪʦʨʘʩʪʚʦʨʠʤʳʡ ʭʠʪʦʟʘʥ ʠ ʢʩʘʥʪʘʥʦʚʫʶ ʢʘʤʝʜʴ, ʨʘʟʤʝʨ ʯʘʩʪʠʮ ʚ ʢʦʪʦʨʳʭ ʥʝ ʧʨʝʚʳʰʘʝʪ 

200 ʥʤ. ʄʦʜʫʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʟʝʪʘ-ʧʦʪʝʥʮʠʘʣʘ ʪʘʢʠʭ ʩʠʩʪʝʤ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʠʜʝʘʣʴʥʦʤʫ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʥʠ ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʫʶ ʘʛʨʝʛʘʪʠʚʥʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ. 
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ʊʘʙʣʠʮʘ 2. 

ˉ ʂʦʤʧʦʥʝʥʪʳ ʵʤʫʣʴʩʠʠ 

ɸʛʨʝʛʘʪʠʚʥʘʷ 

ʫʩʪʦʡʯʠʚʦʩʪʴ, 

(ʯʘʩ/ʩʫʪʢʠ) 

ʈʘʟʤʝʨ ʯʘʩʪʠʮ, 

(ʥʤ) 

ɼʟʝʪʘ-

ʧʦʪʝʥʮʠʘʣ, 

(mV) 

1  1) ʄʘʩʣʦ ʬɻʠʨʥʦʝ ï ʛʨʝʡʬʨʫʪʘ 
ʉʠʩʪʝʤʘ ʫʩʪʦʡʯʠʚʘ, ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ 90 ʜʥʝʡ 

ʨʘʩʩʣʦʝʥʠʷ ʥʝ 

ʥʘʙʣʶʜʘʣʦʩʴ 

167,2 

-18,90 
2) ʩʤʝʩʴ  ʇɸɺ, 

3) ʍʠʪʦʟʘʥ  

4) ʂʩʘʥʪʘʥʦʚʘʷ ʢʘʤʝʜʴ  

2  1) ʄʘʩʣʦ ʬɻʠʨʥʦʝ ï ʛʨʝʡʬʨʫʪʘ -5 

ʉʠʩʪʝʤʘ ʥʝ ʫʩʪʦʡʯʠʚʘ, ʚ 

ʪʝʯʝʥʠʝ 72 ʯʘʩʦʚ 

ʚʳʧʘʜʘʝʪ ʦʩʘʜʦʢ 

- - 
2) ʩʤʝʩʴ ʇɸɺ 

3) ʍʠʪʦʟʘʥ 

4) ɻʫʘʨʦʚʘʷ ʢʘʤʝʜʴ 

3  1) ʄʘʩʣʦ ʬɻʠʨʥʦʝ ï ʛʨʝʡʬʨʫʪʘ 
ʉʠʩʪʝʤʘ ʫʩʪʦʡʯʠʚʘ, ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ 40 ʜʥʝʡ 

ʨʘʩʩʣʦʝʥʠʷ ʥʝ 

ʥʘʙʣʶʜʘʣʦʩʴ 

73,00 -26,70 
2) ʩʤʝʩʴ ʇɸɺ 

3) ʍʠʪʦʟʘʥ 

4) ɸʣʴʛʠʥʘʪ ʥʘʪʨʠʷ 

4  1)ʄʘʩʣʦ ʬɻʠʨʥʦʝ ï ʨʦʟʤʘʨʠʥ 
ʉʠʩʪʝʤʘ ʫʩʪʦʡʯʠʚʘ, ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ 90 ʜʥʝʡ 

ʨʘʩʩʣʦʝʥʠʷ ʥʝ 

ʥʘʙʣʶʜʘʣʦʩʴ 

193,0 -25,90 
2) ɸʇɸɺ, ʅʇɸɺ  

3) ʍʠʪʦʟʘʥ (1%)  

4)ʂʩʘʥʪʘʥʦʚʘʷ ʢʘʤʝʜʴ,0,5%  

 

ɺ ʦʩʥʦʚʝ ʢʘʧʩʫʣʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʤʧʣʘʪʥʦʛʦ ʤʝʪʦʜʘ ʢʘʧʩʫʣʠʨʦʚʘʥʠʷ ʥʘʭʦʜʠʪʩʷ 

ʪʝʤʧʣʘʪ. ʊʝʤʧʣʘʪʦʤ ʥʘʟʳʚʘʶʪ ʤʘʪʨʠʮʫ ʠʣʠ ʰʘʙʣʦʥ - ɻ ʪʦ ʯʘʩʪʠʮʘ, ʢʦʪʦʨʘʷ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ 

ʧʨʠ ʩʠʥʪʝʟʝ, ʘ ʪʘʢʞʝ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʫʧʨʘʤʦʣʝʢʫʣʷʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠʣʠ ʥʘʥʦʩʪʨʫʢʪʫʨ. 

ʊʝʤʧʣʘʪ ʠʤʝʝʪ ʧʦʨʠʩʪʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʧʦʛʣʦʱʘʝʪ ʠʟ ʨʘʩʪʚʦʨʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʚʝʱʝʩʪʚʦ. ʅʘ 

ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʦʣʦʯʢʠ ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʵʣʝʢʪʨʦʣʠʪʦʚ ʚʦʢʨʫʛ 

ʪʝʤʧʣʘʪʘ. ʈʘʩʪʚʦʨʝʥʠʝ ʪʝʤʧʣʘʪʘ ʧʨʠʚʦʜʠʪ ʢ ʟʘʧʦʣʥʝʥʠʶ ʷʜʨʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʚʝʱʝʩʪʚʦʤ. ɺ 

ʨʦʣʠ ʪʝʤʧʣʘʪʘ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʣʘʪʝʢʩʥʳʝ ʯʘʩʪʠʮʳ, ʯʘʩʪʠʮʳ SiO2, ʢʘʨʙʦʥʘʪʦʚ 

ʢʘʣʴʮʠʷ ʠ ʤʘʨʛʘʥʮʘ, ʵʨʠʪʨʦʮʠʪʳ, ɼʅʂ ʚ ʢʦʤʧʘʢʪʥʦʡ ʬʦʨʤʝ ʠ ʪ.ʜ. 

ʇʦʨʠʩʪʘʷ ʧʨʠʨʦʜʘ ʤʠʢʨʦʯʘʩʪʠʮ CaCO3 ʠ ʵʢʦʣʦʛʠʯʥʦʩʪʴ ʵʪʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʧʦʟʚʦʣʷʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʚ ʢʘʯʝʩʪʚʝ ʨʘʟʣʘʛʘʝʤʳʭ ʪʝʤʧʣʘʪʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʣʠʵʣʝʢʪʨʦʣʠʪʥʳʭ ʢʘʧʩʫʣ.  

 
ʈʠʩʫʥʦʢ 2.  - ʉʭʝʤʘ ʪʝʤʧʣʘʪʥʦʛʦ ʩʠʥʪʝʟʘ ʢʘʧʩʫʣ 

 

ɹr ʣ ʧʨʦʚʝʜʸʥ ʩʠʥʪʝʟ ʯʘʩʪʠʮ ʢʘʨʙʦʥʘʪʘ ʢʘʣʴʮʠʷ. ɺʚʝʜʝʥʠʝ ʚ ʨʝʘʢʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʧʠʨʪʦʚ ʧʦʟʚʦʣʷʝʪ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʩʬʝʨʠʯʝʩʢʠʝ ʪʝʤʧʣʘʪʳ ʢʘʨʙʦʥʘʪʦʚ ʢʘʣʴʮʠʷ. 

ʇʨʠʯʸʤ ʩʬʝʨʠʯʝʩʢʘʷ ʬʦʨʤʘ ʪʝʤʧʣʘʪʦʚ ʧʦʣʫʯʠʣʘʩʴ ʪʦʣʴʢʦ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʦʤ 

ʩʦʦʪʥʦʰʝʥʠʠ ʨʝʘʛʝʥʪʦʚ ʚ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ 0,15 ʄ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʪʠʣʦʚʦʛʦ ʠ 

ʠʟʦʧʨʦʧʠʣʦʚʦʛʦ ʩʧʠʨʪʘ. ʇʨʦʚʝʜʸʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʘʟʤʝʨʦʚ ʧʦʣʫʯʝʥʥʳʭ ʪʝʤʧʣʘʪʦʚ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ ʨʝʘʛʝʥʪʦʚ ʚ ʩʤʝʩʠ ʠ ʚʚʝʜʸʥʥʳʭ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʜʦʙʘʚʦʢ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʝʘʛʝʥʪʦʚ ʚ ʨʝʘʢʮʠʦʥʥʦʡ 
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ʩʤʝʩʠ 0,15 ʄ ʜʦ 0,33 ʄ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʨʘʟʤʝʨʦʚ ʪʝʤʧʣʘʪʦʚ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʧʨʦʮʝʩʩʘʤʠ ʘʛʨʝʛʘʮʠʠ. 

ɺʚʝʜʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʧʠʨʪʦʚ ʥʘ ʩʪʘʜʠʠ ʩʠʥʪʝʟʘ ʪʝʤʧʣʘʪʦʚ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʚ 

ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ ʧʨʝʧʷʪʩʪʚʫʝʪ ʘʛʨʝʛʘʮʠʠ ʯʘʩʪʠʮ ʠ ʨʘʟʤʝʨ ʪʝʤʧʣʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ, ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ ʧʦʨʷʜʦʢ ʠ ʩʦʩʪʘʚʣʷʝʪ 0,6-0,7 ʤʢʤ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘʫʯʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʦʞʝʥʳ ʚ ʦʩʥʦʚʫ ʨʘʟʨʘʙʦʪʢʠ ʩʧʝʮʠʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʟʘʢʣʶʯʠʪʝʣʴʥʦʡ ʦʪʜʝʣʢʠ 

ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʊʝʭʥʦʣʦʛʠʷ ʤʠʢʨʦʢʘʧʩʫʣʠʨʦʚʘʥʠʷ ʥʘʭʦʜʠʪ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ ʩʦʟʜʘʥʠʠ ʮʝʣʦʛʦ ʨʷʜʘ 

ʩʧʦʩʦʙʦʚ ʟʘʢʣʶʯʠʪʝʣʴʥʦʡ ʦʪʜʝʣʢʠ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʊʘʢ, ʥʘ ʢʘʬʝʜʨʝ ʍʊɺʄ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ ʘʨʦʤʘʪʠʯʝʩʢʦʡ ʦʪʜʝʣʢʠ, ʙʠʦʮʠʜʥʦʡ, ʨʝʧʝʣʣʝʥʪʥʦʡ ʦʪʜʝʣʢʠ, ʘ 

ʪʘʢʞʝ ʤʝʪʦʜʦʚ ʩʦʟʜʘʥʠʷ ʪʢʘʥʝʡ ʩ ʪʝʨʤʦʨʝʛʫʣʠʨʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

 

 

ʇʈʀʄɽʅɽʅʀɽ ʉɽʈʀʎʀʅɸ ɺ ʇʈʆʎɽʉʉɽ ʂɸʇʉʋʃʀʈʆɺɸʅʀʗ  

ɹʀʆʃʆɻʀʏɽʉʂʀ ɸʂʊʀɺʅʓʍ ɺɽʑɽʉʊɺ 
 

ʇʝʪʨʫʰʠʥʘ ɺ.ʖ1., ʉʦʦʪʮ ʖ.ʅ.1, ʆʜʠʥʮʦʚʘ ʆ.ʀ.1,, ʗʤʠʥʟʦʜʘ ɿ.ɸ.2 

1ʀʚʘʥʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ  

ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʀʚʘʥʦʚʦ, ʈʦʩʩʠʷ 
2ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʊʘʜʞʠʢʠʩʪʘʥʘ  

 

ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʤʠʢʨʦʢʘʧʩʫʣʠʨʦʚʘʥʠʷ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʧʫʩʢʘʪʴ ʥʦʚʳʝ 

ʧʨʦʜʫʢʪʳ ʩʦ ʤʥʦʛʠʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʪʝʢʩʪʠʣʴʥʳʤʠ 

ʠʟʜʝʣʠʷʤʠ. ɺ ʤʠʢʨʦʢʘʧʩʫʣʫ (ʦʙʦʣʦʯʢʫ) ʧʦʤʝʱʘʝʪʩʷ ʚʝʱʝʩʪʚʦ (ʛʘʟʦʦʙʨʘʟʥʦʝ, ʞʠʜʢʦʝ ʠʣʠ 

ʪʚʸʨʜʦʝ), ʢʦʪʦʨʦʝ ʧʨʠʜʘʸʪ ʪʢʘʥʠ ʥʝʦʙʭʦʜʠʤʳʝ ʩʚʦʡʩʪʚʘ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʄʠʢʨʦʢʘʧʩʫʣʳ 

ʚʩʪʨʘʠʚʘʶʪ ʚ ʩʪʨʫʢʪʫʨʫ ʚʦʣʦʢʥʘ. ʇʨʠ ʦʧʨʝʜʝʣʸʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʦʜʝʨʞʠʤʦʝ ʤʠʢʨʦʢʘʧʩʫʣ 

ʚʳʩʚʦʙʦʞʜʘʝʪʩʷ, ʠ ʪʢʘʥʴ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ. ʄʠʢʨʦʢʘʧʩʫʣʳ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʦʭʨʘʥʥʦʩʪʴ ʢʘʧʩʫʣʠʨʦʚʘʥʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ (ɹɸɺ), ʘ ʪʘʢʞʝ 

ʧʦʚʳʰʝʥʥʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. 

ʊʝʭʥʦʣʦʛʠʠ ʢʘʧʩʫʣʠʨʦʚʘʥʠʷ ɹɸɺ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʦʩʪʦʷʥʥʦ 

ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ ʠ ʥʘʭʦʜʷʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʪʝʢʩʪʠʣʴʥʦʡ, ʧʠʱʝʚʦʡ ʠ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʤʝʜʠʮʠʥʝ. ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʩʦʟʜʘʥʠʠ ʤʝʪʦʜʠʢ 

ʢʘʧʩʫʣʠʨʦʚʘʥʠʷ ʦʩʪʘʸʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʧʨʦʮʝʩʩʘ.  

ʆʩʦʙʝʥʥʦ ʚʘʞʥʦ ʩʦʙʣʶʜʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʨʠ 

ʩʦʟʜʘʥʠʠ ʤʠʢʨʦʢʘʧʩʫʣ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʠʟʜʝʣʠʡ ʤʝʜʠʮʠʥʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ʇʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʨʠʮʠʥʘ ʚ ʙʠʦʤʝʜʠʮʠʥʩʢʦʡ, ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʠ 

ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʃʝʢʘʨʩʪʚʘ ʦʪ ʨʘʢʘ, ʨʘʟʙʘʚʠʪʝʣʠ ʢʨʦʚʠ ʠ ʜʦʙʘʚʢʠ ʜʣʷ ʢʫʣʴʪʫʨ 

ʢʣʝʪʦʢ - ʚʦʪ ʥʝʢʦʪʦʨʳʝ ʧʨʠʤʝʨʳ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʨʘʥʫʣ, ʛʝʣʝʡ, 

ʨʘʩʪʚʦʨʦʚ ʠ ʧʣʸʥʦʢ ʵʪʦʛʦ ʙʝʣʢʘ [1-3]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʦʮʝʥʠʪʴ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʤʠʢʨʦʢʘʧʩʫʣ, ʩʦʜʝʨʞʘʱʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʝ ʚʝʱʝʩʪʚʦ (ʵʬʠʨʥʦʝ ʤʘʩʣʦ), ʦʙʦʣʦʯʢʠ 

ʢʦʪʦʨʳʭ ʩʬʦʨʤʠʨʦʚʘʥʳ ʧʦʩʨʝʜʩʪʚʦʤ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʝʨʠʮʠʥʘ ʠ 

ʙʠʦʜʝʛʨʘʜʠʨʫʝʤʳʭ ʧʦʣʠʵʣʝʢʪʨʦʣʠʪʦʚ, ʥʘʧʨʠʤʝʨ, ʪʘʢʠʭ ʢʘʢ ʘʣʴʛʠʥʘʪʘ ʥʘʪʨʠʷ ʠ ʭʠʪʦʟʘʥʘ. 

ɼʘʥʥʳʝ ʧʦʣʠʵʣʝʢʪʨʦʣʠʪʳ ʷʚʣʷʶʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʤʠ ʠ ʧʦʜʭʦʜʷʪ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ 
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ʤʝʜʠʮʠʥʩʢʦʡ ʠ ʢʦʩʤʝʪʠʯʝʩʢʦʡ ʠʥʜʫʩʪʨʠʠ. ɺʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ 

ʩʠʩʪʝʤʳ ʩʝʨʠʮʠʥ-ʙʠʦʜʝʛʨʘʜʠʨʫʝʤʳʡ ʧʦʣʠʵʣʝʢʪʨʦʣʠʪ ʷʚʣʷʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʚ ʪʝʯʝʥʠʝ 

ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʕʤʫʣʴʩʠʠ ʩ ʤʠʢʨʦʢʘʧʩʫʣʘʤʠ, ʷʜʨʘ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʣʠ ɹɸɺ, ʩʝʨʠʮʠʥ ʠ 

ʧʦʣʠʵʣʝʢʪʨʦʣʠʪʳ, ʛʦʪʦʚʠʣʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʛʨʝʡʧʬʨʫʪʦʚʦʝ ʤʘʩʣʦ ʩʤʝʰʠʚʘʣʠ ʩ 

ʢʘʨʙʦʢʩʠʧʘʚʦʤ, ʜʘʣʝʝ ʜʦʙʘʚʣʷʣʠ ʥʝʦʥʦʣ ɸʌ 9/10, ʩʝʨʠʮʠʥ, ʘʣʴʛʠʥʘʪ ʥʘʪʨʠʷ ʠʣʠ ʭʠʪʦʟʘʥ. ɺ 

ʢʘʞʜʳʡ ʩʣʦʡ ʜʦʙʘʚʣʷʣʠ ʚʦʜʫ ʠ ʧʝʨʝʤʝʰʠʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥʫʪ. 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʧʦʣʫʯʘʝʤʳʭ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ, ʠʟʤʝʨʷʷ ʨʘʟʤʝʨʳ ʯʘʩʪʠʮ ʤʝʪʦʜʦʤ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʩʩʝʷʥʠʷ ʩʚʝʪʘ ʠ ʦʧʨʝʜʝʣʷʷ ɝ- ʧʦʪʝʥʮʠʘʣ ʥʘ ʧʨʠʙʦʨʝ PhotocorCompact-Z. 

ʆʧʨʝʜʝʣʝʥʠʝ ʨʘʟʤʝʨʦʚ ʯʘʩʪʠʮ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʥʘʣʠʯʠʝ ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ 

ʧʦʣʠʵʣʝʢʪʨʦʣʠʪʥʳʭ ʤʠʢʨʦʢʘʧʩʫʣ ʠ ʦʧʨʝʜʝʣʠʪʴ ʠʭ ʨʘʟʤʝʨʥʳʡ ʜʠʘʧʘʟʦʥ ʠ ʧʨʦʮʝʥʪʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚ ʩʠʩʪʝʤʝ. ʀʟʤʝʨʝʥʠʝ ɝ- ʧʦʪʝʥʮʠʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʝʧʝʥʠ 

ʠ ʭʘʨʘʢʪʝʨʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʯʘʩʪʠʮʘʤʠ (ʤʠʢʨʦʢʘʧʩʫʣʘʤʠ) ʚ ʵʤʫʣʴʩʠʠ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʦʮʝʥʢʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʠʩʪʝʤʳ ʚʦ ʚʨʝʤʝʥʠ ʠ ʩʢʣʦʥʥʦʩʪʠ ʢ ʘʛʨʝʛʘʮʠʠ 

ʧʦʣʫʯʝʥʥʳʭ ʤʠʢʨʦʢʘʧʩʫʣ. ʉʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ ʫʩʪʦʡʯʠʚʦʡ, ʝʩʣʠ ʝʛʦ ʟʥʘʯʝʥʠʝ ʥʝ ʤʝʥʝʝ Ñ30 ʤɺ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
 

ʊʘʙʣʠʮʘ 1. - ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ 

ʕʤʫʣʴʩʠʡ  ʩ  ʤʠʢʨʦʢʘʧʩʫʣʘʤʠ 
 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʣʫʯʝʥʳ ʢʘʧʩʫʣʳ, ʦʙʦʣʦʯʢʠ ʢʦʪʦʨʳʭ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʝʨʠʮʠʥʘ ʠ ʘʣʴʛʠʥʘʪʘ ʥʘʪʨʠʷ, ʩʝʨʠʮʠʥʘ ʠ ʭʠʪʦʟʘʥʘ, ʨʅ ʣʝʞʘʣ ʚ ʦʙʣʘʩʪʠ ʢʠʩʣʦʡ 

ʩʨʝʜʳ, ʨʘʟʤʝʨʳ ʯʘʩʪʠʮ ʙʳʣʠ ʚ ʥʘʥʦʤʝʪʨʦʚʦʤ ʜʠʘʧʘʟʦʥʝ ʩ ʤʦʥʦ-  ʠ ʙʠʤʦʜʘʣʴʥʳʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚ ʩʠʩʪʝʤʝ (ʪʘʙʣʠʮʘ 1, ʨʠʩʫʥʢʠ 1-2). 
 

 
 

ʈʠʩʫʥʦʢ 1. - ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʯʘʩʪʠʮ ʚ ʜʠʩʧʝʨʩʠʠ ʢʘʧʩʫʣ, 

ʦʙʦʣʦʯʢʠ ʢʦʪʦʨʳʭ ʧʦʣʫʯʝʥʳ ʠʟ ʩʝʨʠʮʠʥʘ ʠ ʘʣʴʛʠʥʘʪʘ ʥʘʪʨʠʷ (0,2 ʛ/ʣ) 

ʉʦʩʪʘʚ ʎʚʝʪ, ʨʅ ʈʘʟʤʝʨ 

ʯʘʩʪʠʮ, ʥʤ 

ɝ- ʧʦʪʝʥʮʠʘʣ, 

ʤɺ 

ʅʘʙʣʶʜʝʥʠʷ 

ɻʨʝʡʧʬʨʫʪʦʚʦʝ ʤʘʩʣʦ, 

ʢʘʨʙʦʢʩʠʧʘʚ, ʥʝʦʥʦʣ 9/6, 

ʩʝʨʠʮʠʥ, ʭʠʪʦʟʘʥ 0,2 

ɹʣʝʜʥʦ- 

ʨʦʟʦʚʳʡ, 5 

60 ï 8,9%   

374,2 -91,1% 

----- ɺʳʧʘʣ ʦʩʘʜʦʢ 

ʯʝʨʝʟ 5 ʜʥʝʡ 

ɻʨʝʡʧʬʨʫʪʦʚʦʝ ʤʘʩʣʦ, 

ʢʘʨʙʦʢʩʠʧʘʚ, ʥʝʦʥʦʣ 9/6, 

ʩʝʨʠʮʠʥ, ʘʣʴʛʠʥʘʪ ʥʘʪʨʠʷ 0,2 

ɹʣʝʜʥʦ- 

ʨʦʟʦʚʳʡ, 3 

ï 3,5 

 

349,8 ï 100% 

 

- 30, 69 

ʇʨʦʟʨʘʯʥʳʡ 

ʨʘʩʪʚʦʨ 
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ʈʠʩʫʥʦʢ 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʯʘʩʪʠʮ ʚ ʜʠʩʧʝʨʩʠʠ ʢʘʧʩʫʣ, 

 ʦʙʦʣʦʯʢʠ ʢʦʪʦʨʳʭ ʧʦʣʫʯʝʥʳ ʠʟ ʩʝʨʠʮʠʥʘ ʠ ʭʠʪʦʟʘʥʘ (0,2 ʛ/ʣ) 
 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʥyʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʮʝʩʩʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʝʨʠʮʠʥʘ ʠ 

ʙʠʦʜʝʛʨʘʜʠʨʫʝʤʳʭ ʧʦʣʠʵʣʝʢʪʨʦʣʠʪʦʚ: ʘʣʴʛʠʥʘʪʘ ʥʘʪʨʠʷ ʠ ʭʠʪʦʟʘʥʘ, ʦʪʦʙʨʘʥʘ ʩʠʩʪʝʤʘ 

ʙʠʦʜʝʛʨʘʜʠʨʫʝʤʳʭ ʧʦʣʠʵʣʝʢʪʨʦʣʠʪʦʚ ʩʝʨʠʮʠʥ-ʘʣʴʛʠʥʘʪ ʥʘʪʨʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʦʣʫʯʠʪʴ 

ʫʩʪʦʡʯʠʚʳʝ ʚʦ ʚʨʝʤʝʥʠ ʵʤʫʣʴʩʠʠ ʩ ʤʠʢʨʦʢʘʧʩʫʣʘʤʠ. 

             ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʥʦʤʝʨ ʧʨʦʝʢʪʘ FZZW2023-0008). 
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STUDY OF THE EFFECT OF THE ANGLE OF DRYING AGENT INTO THE CLEANING 

CHAMBER ON THE EFFICIENCY OF THE EQUIPMENT  
 

Rozmetov R.I., Tuychiev T.O. 

Tashkent institute of textile and light industry 

 

The efficiency of the equipment in the technological system in the initial processing of cotton, 

the efficiency of cleaning, the improvement of fiber quality based on the effective separation of 

impurities from cotton and fiber is inextricably linked with the effect of air temperature and air 

consumption on cotton, which is one of the main factors [1, 2]. 

In order to simultaneously dry and clean cotton, the 6A-12M equipment for cleaning cotton 

from small impurities was improved by installing pipes along the length of the chamber on the upper 

side of each cleaning chamber on the upper tier [3]. On the basis of theoretical studies, it was studied 

that the drying agent is supplied to the upper cleaning chambers along the length of the chamber from 

the upper side of the pipe slit, with a deviation angle of 300, 450, 600 degrees relative to the horizontal 

axis, which has a positive effect on the process of cotton drying and cleaning from impurities. Taking 

this into account, experimental studies were carried out at the above-mentioned deviation angles. 

The research work was carried out on Khorezm-127 selected cotton with a moisture content 

of 9% and impurity of 5.4% [4, 5]. In order to dry cotton, drying agent from 75 0C to 100 0C, air from 

8 thousand m3/h to 10 thousand m3/h were used through the pipe slot. 

When the air temperature is 75 0C and the air consumption is 8,000 m3/h at the angle of 300, 

450, 600 degrees deviation of the pipe slot from the horizontal axis, the dirtiness of cleaned cotton is 

reduced to 4.12%, 4.31% and 4.62%, and drying in the cleaning chamber The quality of cleaned cotton 

was improved from 0.19 (abs)% to 0.5 (abs) % when the drying agent was given at a deviation angle of 

300 degrees, and the drying agent was given at 450, 600 degrees relative to the horizontal axis. When 

the air consumption was increased to 9,000 m3/hour without changing the air temperature, the dirtiness 

of cleaned cotton decreased to 3.81%, 4.21%, 4.4%. In this case, when the drying agent was supplied 

to the drying-cleaning chamber at a deviation angle of 300 degrees, the quality of the cotton after the 

equipment improved from 0.4 (abs)% to 0.59 (abs)%, in turn, compared to when the drying agent was 

supplied at 450, 600 degrees relative to the horizontal axis. When the air consumption is increased to 

10,000 m3/hour without changing the air temperature, the dirtiness of the cleaned cotton decreases to 

3.62%, 4.11%, 4.22%, the quality of cleaned cotton improved from 0.49 (abs)% to 0.6 (abs)% compared 

to 600 degrees  [6].  

Reduction of impurities in cleaned cotton when the temperature of the air supplied to the 

improved 6A-12M drying-cleaning equipment, which cleans cotton from small impurities, is 

increased to 100 0C, the air consumption is 8 thousand m3/h, and the slot of the heat agent supply pipe 

is changed by 300, 450 and 600 degrees relative to the horizontal axis observed. In this case, when the 

drying agent was supplied to the cleaning chamber at a deviation angle of 450, 600 degrees, the 

dirtiness of the cleaned cotton after drying and cleaning was 4.1% and 4.34%. the dirtiness after 

cleaning was 3.82%, and the quality of the cleaned cotton improved from 0.28 (abs)% to 0.52 (abs)% 

when the drying agent was supplied to the cleaning chamber at 450, 600 degrees relative to the 

horizontal axis (Fig. 1).  

Without changing the air temperature, when the air consumption is 9,000 m3/h, the dirtiness 

of the cotton decreases to 3.56%, 3.98% and 4.2%, and the quality of the cotton when the drying 

agent is supplied to the cleaning chamber at a deviation angle of 300 degrees is the same as when the 
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drying agent is supplied at the remaining deviation angles. in turn improved from 0.42 (abs)% to 0.64 

(abs)%.  

         When the air consumption is increased 

to 10,000 m3/hour without changing the 

temperature, the dirtiness of cleaned cotton 

decreases to 3.23%, 3.76%, and 4%. increased 

from 53 (abs)% to 0.77 (abs)% (Fig. 1).   

During the period of research work, 

the influence of hot air consumption and 

temperature change on the cleaning efficiency 

of the equipment during cleaning of cotton in 

the drying-cleaning equipment was studied. 

The cleaning efficiency of the 

equipment was equal to 23.7%, 20.2% and 

14.4% when the air temperature was 75 0ʉ 

and the air consumption was 8 thousand m3/h 

at the angles of deviation of the pipe slot from 

the horizontal axis of 300, 450, 600 degrees. In 

this case, the cleaning efficiency of the 

equipment when the drying agent was 

 
1, 2, 3- respectively 8, 9, 10 thousand m3/h 

 

Picture 1. The graph of the dependence of the 

change in the content of small impurities in the 

cotton on the angle of deviation of the pipe slot 

(drying agent 100 0S) 

supplied to the cleaning chamber at a deviation angle of 300 degrees was shown to be 3.5 (abs)% to 

9.3 (abs)% higher than when the drying agent was supplied at a deviation angle of 450 and 600 degrees. 

When the air consumption is increased to 9,000 m3/hour without changing the air temperature, 

the cleaning efficiency of the equipment is 29.4%, 22% and 18.5%, while the cleaning efficiency of 

the equipment is 450 and 600 increased from 7.4 (abs)% to 10.9 (abs)%, in turn, compared to that 

given in degrees deviation angles. This indicator is equal to 33%, 24% and 21.9% when the air 

consumption is increased to 10,000 m3/h without changing the air temperature, and when the drying 

agent is supplied at a deviation angle of 300 degrees, the cleaning efficiency of the equipment is 450 

and 600 showed that it was 9 (abs)% to 11.1 (abs)% higher in turn than that given at the angle of 

deviation of degrees. 

At an angle of 300, 450, 600 degrees deviation of the pipe slit from the horizontal axis, the 

temperature of the air supplied to the cleaning chamber is 100 0C, the air consumption is 8 thousand 

m3/hour, and the cleaning efficiency of the equipment is 29.3%, 24.1% and 19.6%, respectively. can 

be seen to be equal to. In this case, the cleaning efficiency of the equipment when the drying agent 

was supplied to the cleaning chamber at a deviation angle of 300 degrees was shown to be 5.2 (abs)% 

to 9.7 (abs)% higher than when the drying agent was supplied at a deviation angle of 450 and 600 

degrees. When the air consumption is increased to 9,000 m3/hour without changing the air 

temperature, the cleaning efficiency of the equipment is 34.1%, 26.3% and 22.2%, and when the 

drying agent is supplied at a deviation angle of 300 degrees, the cleaning efficiency of the equipment 

is 450 and increased from 7.8 (abs)% to 11.9 (abs)%, respectively, than that given at 600 degree 

deflection angles. 
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angle of deviation of the pipe slot, degrees 
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When the air consumption is increased to 

10,000 m3/hour without changing the air 

temperature, the cleaning efficiency of the 

equipment is equal to 40.2%, 30.4% and 

25.9%. It was found to be 9.8 (abs)% to 14.3 

(abs)% higher, respectively, than that given at 

450 and 600 degree deflection angles (Figure 

2). As a result of the conducted research, it was 

studied that the drying agent supplied to the 

cleaning equipment at an angle of 300, 450, 600 

degrees deviation from the horizontal axis of 

the pipe slot during cotton cleaning accelerates 

the separation of small impurities from the 

content of cotton, improves the quality of 

cotton and increases the cleaning efficiency of 

the cleaned cotton due to the reduction of dirt 

in the cleaned cotton. 

  
1, 2, 3- respectively 8, 9, 10 thousand m3/h 

 

Picture 2. A graph of the dependence of the 

change in the cleaning efficiency of the 

equipment on the deviation angle of the pipe slot 

(drying agent 100 0S) 
 

In this case, when the pipe slot is installed at a deviation angle of 300 degrees relative to the 

horizontal axis along the length of the equipment and the drying agent is supplied through this slot, 

the cotton fiber receives heat at a high level, and the quality of the cotton increases by 0.77 (abs)% 

on average compared to the other deviation angles, and the cleaning efficiency of the equipment it 

was found that the average increased by 14.3 (abs)%. When cleaning cotton from small impurities in 

the cotton drying-cleaning equipment, when the drying agent is supplied to the cleaning chamber, 

installing the pipe on the upper side of the chamber along the length of the chamber and placing the 

slot for supplying the drying agent at an angle of 300 degrees in relation to the horizontal axis along 

the length of the chamber was studied to have a positive effect on the quality of cleaned cotton and 

the cleaning efficiency of the equipment. 
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ʋɼʂ 687 

ʅʆɺʓɽ ʊɽʍʅʆʃʆɻʀʀ ɺʀʈʊʋɸʃʔʅʆʁ ʇʈʀʄɽʈʆʏʅʆʁ 

ɾʠʣʠʩʙʘʝʚʘ ʈ.ʆ., ɹʝʢʤʘʛʘʥʙʝʪʦʚʘ ɾ.ɹ., ʄʘʢʘʰʝʚʘ ɾ.  

ɸʣʤʘʪʠʥʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ, ʐʢʦʣʘ ʍʘʣʠʙʝʨʠ 

 

ɺʠʨʪʫʘʣʴʥʘʷ ʧʨʠʤʝʨʦʯʥʘʷ ð ʵʪʦ ʪʝʭʥʦʣʦʛʠʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʧʦʢʫʧʘʪʝʣʷʤ 

ʚʠʨʪʫʘʣʴʥʦ ʧʨʠʤʝʨʷʪʴ ʚʝʱʠ. ʇʦʢʫʧʘʪʝʣʠ ʤʦʛʫʪ ʚʠʨʪʫʘʣʴʥʦ ʧʨʠʤʝʨʠʪʴ ʦʜʝʞʜʫ ʠʣʠ 

ʢʦʩʤʝʪʠʯʝʩʢʠʝ ʪʦʚʘʨʳ, ʥʝ ʧʨʠʢʘʩʘʷʩʴ ʢ ʥʠʤ ʬʠʟʠʯʝʩʢʠ. ʊʝʭʥʦʣʦʛʠʷ ʚʠʨʪʫʘʣʴʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠ (VR) ʠʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (AI) ʧʦʤʝʱʘʝʪ ʦʜʝʞʜʫ ʧʦʚʝʨʭ ʞʠʚʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʢʫʧʘʪʝʣʷ, ʯʪʦʙʳ ʦʥ ʤʦʛ ʧʨʦʚʝʨʠʪʴ ʨʘʟʤʝʨ, ʩʪʠʣʴ ʠ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʨʦʜʫʢʪʘ, 

ʢʦʪʦʨʳʡ ʦʥ ʜʫʤʘʝʪ ʦ ʧʦʢʫʧʢʝ.  

ʉʫʱʝʩʪʚʫʶʱʠʝ ʥʘ ʥʘʩʪʦʷʱʠʡ ʜʝʥʴ ʚʠʨʪʫʘʣʴʥʳʝ ʧʨʠʤʝʨʦʯʥʳʝ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʩʪʝʧʝʥʠ ʩʧʦʩʦʙʥʳ ʚʳʧʦʣʥʠʪʴ: ʦʮʝʥʢʫ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʨʦʝʢʪʠʨʫʝʤʳʭ 

ʰʚʝʡʥʳʭ ʠʟʜʝʣʠʡ ʧʘʨʘʤʝʪʨʘʤ ʬʠʛʫʨʳ ʯʝʣʦʚʝʢʘ; ʦʮʝʥʢʫ ʩʪʝʧʝʥʠ ʠ ʢʦʨʨʝʢʪʥʦʩʪʠ 

ʧʨʠʣʝʛʘʥʠʷ ʦʜʝʞʜʳ ʢ ʨʘʟʣʠʯʥʳʤ ʫʯʘʩʪʢʘʤ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʣʘ ʯʝʣʦʚʝʢʘ; ʦʪʦʙʨʘʟʠʪʴ  

ʫʨʦʚʝʥʴ ʜʘʚʣʝʥʠʷ ʪʢʘʥʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʬʠʛʫʨʳ ʯʝʣʦʚʝʢʘ ʩ ʧʦʤʦʱʴʶ ʮʚʝʪʦʚʦʡ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ;  ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ 3D ʤʦʜʝʣʠ ʦʜʝʞʜʳ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʢʦʣʣʝʢʮʠʠ ʥʘ ʚʠʨʪʫʘʣʴʥʦʤ ʤʘʥʝʢʝʥʝ ʠʣʠ ʘʚʘʪʘʨʝ ʬʠʛʫʨʳ ʧʦʪʨʝʙʠʪʝʣʷ [1].   

ɹʦʣʴʰʠʥʩʪʚʦ ʚʠʨʪʫʘʣʴʥʳʭ ʧʨʠʤʝʨʦʯʥʳʭ ʨʘʙʦʪʘʶʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʦʧʦʣʥʝʥʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠ . ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʝʙ-ʢʘʤʝʨʘ ʩʢʘʥʠʨʫʝʪ ʪʝʣʦ ʯʝʣʦʚʝʢʘ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ 3D-ʤʦʜʝʣʴ 

ʥʘ 360 ʛʨʘʜʫʩʦʚ. ʊʘʢʞʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʠʨʪʫʘʣʴʥʳʝ ʧʨʠʤʝʨʦʯʥʳʝ ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ 

ʥʘ ʙʘʟʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ʇʦʜʦʙʥʦ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʀʀ ʠʩʧʦʣʴʟʫʝʪ 

ʘʣʛʦʨʠʪʤʳ ʠ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʨʘʟʤʝʨʦʚ ʪʝʣʘ ʠ ʩʦʟʜʘʥʠʷ 3D-ʤʦʜʝʣʝʡ 

ʚʩʝʛʦ ʪʝʣʘ ʧʦʢʫʧʘʪʝʣʷ, ʩʪʦʷʱʝʛʦ ʧʝʨʝʜ ʢʘʤʝʨʦʡ [2]. 

3D-ʤʦʜʝʣʴ, ʩʦʟʜʘʥʥʘʷ ʩ ʧʦʤʦʱʴʶ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠʣʠ ʜʦʧʦʣʥʝʥʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠ, ʩʦʯʝʪʘʝʪʩʷ ʩ ʨʘʜʠʦʯʘʩʪʦʪʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʝʡ (RFID).ʕʪʦ ʝʱʝ ʦʜʥʘ 

ʪʝʭʥʦʣʦʛʠʷ, ʢʦʪʦʨʘʷ ʩʢʘʥʠʨʫʝʪ ʪʦʚʘʨʳ, ʢʦʪʦʨʳʝ ʧʦʢʫʧʘʪʝʣʴ ʧʨʠʥʝʩ ʚ ʚʠʨʪʫʘʣʴʥʫʶ 

ʧʨʠʤʝʨʦʯʥʫʶ.   

ʄʥʦʛʠʝ ʙʨʝʥʜʳ ʩʦʟʜʘʶʪ ʜʣʷ ʵʪʦʛʦ ʩʦʙʩʪʚʝʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. 

ʇʣʘʪʬʦʨʤʫ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ Apple ARKit ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʚʠʨʪʫʘʣʴʥʳʭ ʧʨʠʤʝʨʦʯʥʳʭ . ʅʘʧʨʠʤʝʨ ʩʘʤʳʡ ʤʘʩʰʪʘʙʥʳʡ ʠʥʪʝʨʥʝʪ ʩʘʡʪ Amazon  

ʟʘʧʘʪʝʥʪʦʚʘʣʘ ʩʦʙʩʪʚʝʥʥʦʝ ʟʝʨʢʘʣʦ çʩʤʝʰʘʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠè, ʢʦʪʦʨʦʝ ʨʘʙʦʪʘʝʪ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ VR ʠ AR.  ʉʘʤʳʤʠ ʠʟʚʝʩʪʥʳʤʠ ʚ ʦʙʣʘʩʪʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ 

ʚʠʨʪʫʘʣʴʥʳʭ ʧʨʠʤʝʨʦʯʥʳʭ ʷʚʣʷʶʪʩʷ: PITCOFiT (ʧʨʠʣʦʞʝʥʠʝ Shopify), Style.me,ɸʩʪʨʘ 

ʌʠʪ, 3DLOOK, Snapchat,Walmart, ʐʤʦʪʦɹʦʪ. ʈʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ ʧʨʦʛʨʘʤʤ ʩʦʛʣʘʩʥʦ 

ʪʘʙʣʠʮʝ 1 ʠ ʩʨʘʚʥʠʤ ʥʘʩʢʦʣʴʢʦ ʦʥʠ ʵʬʬʝʢʪʠʚʥʳ: 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʤʦʞʥʦ ʚʳʷʚʠʪʴ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʠ ʥʝʜʦʩʪʘʪʢʠ ʚʠʨʪʫʘʣʴʥʳʭ ʧʨʠʤʝʨʦʯʥʳʭ. ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʰʠʨʦʢʠʡ 

ʘʩʩʦʨʪʠʤʝʥʪ ʪʦʚʘʨʦʚ, ʧʨʦʩʪʦʪʘ ʠ ʫʜʦʙʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʵʢʦʥʦʤʦʤʠʷ ʚʨʝʤʝʥʠ. ʂ 

ʥʝʜʦʩʪʘʪʢʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ  ʯʪʦ ʦʜʝʞʜʘ ʚʳʙʨʘʥʥʘʷ ʚʠʨʪʫʘʣʴʥʦ ʥʝ ʚʩʝʛʜʘ ʠʤʝʝʪ ʭʦʨʦʰʫʶ 

ʧʦʩʘʜʢʫ, ʪʘʢ ʢʘʢ ʨʘʟʤʝʨʥʘʷ ʩʝʪʢʘ ʧʨʝʜʦʩʪʘʚʣʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘʤʠ ʚ ʙʦʣʴʱʝʡ ʩʪʝʧʝʥʠ 
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ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʣʷ ʧʦʢʫʧʘʪʝʣʷ ʩ ʪʠʧʦʚʳʤʠ ʨʘʟʤʝʨʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʪʘʢʞʝ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʨʝʘʣʴʥʦ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʤʘʪʝʨʠʘʣ ʠ  ʦʧʨʝʜʝʣʠʪʴ ʝʛʦ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʩʚʦʡʩʪʚʘ.   

ʊʘʙʣʠʮʘ 1. ï ʇʨʦʛʨʘʤʤʳ ʚʠʨʪʫʘʣʴʥʦʡ ʧʨʠʤʝʨʢʠ 

ʅʘʟʚʘʥʠʝ ʆʙʟʦʨ ʩʘʡʪʘ ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ 

 

 

 

 

PITCOFiT 

 

 
https://apps.shopify.com/pictofit-1  

 

ʂʦʤʙʠʥʘʮʠʷ ʧʨʝʜʤʝʪʦʚ 

ʦʜʝʞʜʳ, ʚʦʟʤʦʞʥʦʩʪʴ 

ʫʚʠʜʝʪʴ ʠʭ ʧʦʣʥʳʡ 

ʢʦʤʧʣʝʢʪ ʥʘ ʩʚʦʝʤ 

ʘʚʘʪʘʨʝ,ʩʦʟʜʘʥʠʝ 

ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ 

ʤʘʥʝʢʝʥʘ,ʚʳʙʦʨ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʘʟʤʝʨʘ 

 

 

 

Style.me 

 
               https://style.me/  

VR ʧʨʠʤʝʨʢʘ, ʩʦʟʜʘʥʠʝ  

ʘʚʘʪʘʨʘ ʩ ʦʩʥʦʚʥʳʤʠ 

ʨʘʟʤʝʨʘʤʠ ʠ ʚʳʙʨʘʥʥʦʡ 

ʬʦʨʤʦʡ ʪʝʣʘ, 3D 

ʩʪʠʤʫʣʷʮʠʷ, 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʥʘ 360 

ʛʨʘʜʫʩʦʚ 

  

 

        

 

 

      ʐʤʦʪʦɹʦʪ 

  
 

ʇʨʠʤʝʨʢʘ ʩ ʧʦʤʦʱʴʶ 

ʬʦʪʦ ,ʚʳʯʠʩʣʝʥʠʝ ʦʙʭʚʘʪʳ 

ʬʠʛʫʨʳ ʯʝʣʦʚʝʢʘ, 

ʧʦʜʙʦʨʢʘ ʦʜʝʞʜʳ ʧʦ 

ʢʘʪʘʣʦʛʫ, ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʦ 

 

 

Zero10 

 
           https://zero10.ar/  

ʈʝʘʣʠʩʪʠʯʥʘʷ ʚʠʨʪʫʘʣʴʥʘʷ 

ʧʨʠʤʝʨʢʘ, 3D-

ʩʢʘʥʠʨʦʚʘʥʠʷ, ʪʝʭʥʦʣʦʛʠʷ 

AR Mirror 

https://apps.shopify.com/pictofit-1
https://style.me/
https://zero10.ar/
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ɺʦ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʨʘʙʠʨʦʚʘʥʘ ʧʨʦʛʨʘʤʤʘ ʐʤʦʪʦʙʦʪ ʜʣʷ ʚʠʨʪʫʘʣʴʥʦʡ 

ʧʨʠʤʝʨʢʠ, ʧʫʪʝʤ ʦʪʧʨʘʚʢʠ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʬʦʪʦ ʠ ʚʳʙʨʘʥ ʘʩʩʦʨʪʠʤʝʥʪ ʠʤʝʶʱʝʡʩʷ ʚ ʙʘʟʝ 

ʜʘʥʥʳʭ ʧʨʦʛʨʘʤʤʳ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳ, ʚ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ 

ʧʨʦʛʨʘʤʤʘ ʨʘʙʦʪʘʝʪ ʥʘ ʦʩʥʦʚʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʝʢʪʘ ʠ ʚʳʯʠʩʣʷʝʪ ʧʘʨʘʤʝʪʨʳ ʬʠʛʫʨʳ 

ʯʝʨʝʟ ʬʦʪʦ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʥʝ ʩʦʚʩʝʤ ʜʦʩʪʦʚʝʨʥʳʤ, ʚ ʠʪʦʛʝ ʠʟʜʝʣʠʝ ʠʤʝʝʪ ʥʝʢʦʪʦʨʳʝ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʜʝʬʝʢʪʳ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ  ʫʩʪʨʘʥʠʪʴ ʧʫʪʝʤ ʥʘʭʦʞʜʝʥʠʷ 

ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʦʜʝʞʜʳ ʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤʘʭ. 

ʊʝʭʥʦʣʦʛʠʷ ʚʠʨʪʫʘʣʴʥʦʡ ʧʨʠʤʝʨʦʯʥʦʡ ʵʪʦ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʡ 

ʠʥʜʫʩʪʨʠʡ ʚ ʜʠʟʘʡʥʝ ʦʜʝʞʜʳ. ʇʨʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʥʝ ʪʦʣʴʢʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʝʢʪʘ, 

ʥʦ ʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ VR  ʠ AR ʵʪʦʛʦ ʩʧʝʢʪʨʘ ʦʥʘ ʜʘʝʪ ʤʥʦʛʦʯʠʩʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʚʦʟʤʦʞʥʦʩʪʝʡ. ʃʶʜʠ ʤʦʛʫʪ ʧʫʪʝʰʝʩʪʚʦʚʘʪʴ, ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʪʴ, ʧʦʢʫʧʘʪʴ ʠ ʧʨʠʤʝʨʷʪʴ 

ʪʦʚʘʨʳ ʚʠʨʪʫʘʣʴʥʦ. ʊʝʭʥʦʣʦʛʠʷ ʚʠʨʪʫʘʣʴʥʦʡ ʧʨʠʤʝʨʢʠ ð ʥʝʟʘʤʝʥʠʤʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʚʩʝʭ, 

ʢʪʦ ʭʦʯʝʪ ʩʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ ʠ ʧʨʠʦʙʨʝʩʪʠ ʢʘʯʝʩʪʚʝʥʥʫʶ ʦʜʝʞʜʫ.   
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ʊɸʈɿʀ ʅɸɺʀ ʀʉʊɽ׳ʉʆʃʀ ʇɸʊʀ ʉʀʂʃʆʅ  ɼɸʈ  

ɼɸɺʈɸʀ ʉɸʅʆɸʊʀʂʋʅʆʅʀʀ ʂʀʐɺɸʈ 

 

ʈʫʟʠʙʦʝʚ ׳.ɻ., ׳ʘʢʠʤʦʚʘ ɿ.נ., ʈʫʟʠʙʦʝʚʘ ɻ.׳., ʀʰʤʘʪʦʚ ɸ.ɹ. 

 

ʩʫʣʦʪʠ ʘʩʦʩ״ʘʡʨ ʘʟ ʤʘס ʘʥʛʦʤʠ ʢʦʨʢʘʨʜʠ ʘʚʚʘʣʠʥʠ ʧʘʭʪʘ, ʙʘ׳ , ʤʠץʜʦʨʠ ʤʫʘʡʷʥʠ 

ʧʘʨʪʦʚ״ʦʠ ʥʘʭʜʦʨʨʦ, ʢʠ ʙʘʨʦʠ ʠʩʪʠʬʦʜʘʙʘʨ  ʜʘʨ ʭʦֹוʘʛʠʠ ʭʘʣץ ʣʦʟʠʤ ʘʩʪ, ʥʠʟ ״ʦʩʠʣ 

ʤʝʥʘʤʦʷʥʜ. ʇʘʨʪʦʚ״ʦʠ ʥʘʭʜʦʨ ʙʘ ʪʦʨʘʢ, ʥʘʭʠ ʚʦʪʘʚʣʠʜ  ʚʘ ʧʘʪ, ֹוʫʜʦ ʤʝʰʘʚʘʥʜ  [1].  

ɹʘ ʪʦʨʘʢ, ʧʘʨʪʦʚ״ʦʠ ʥʘʭʜʦʨʠ ʘʟ ʟʝʨʠ ʥʘʭֹוʫʜʦʢʫʥʘʢ״ʦ, ʧʘʭʪʘʪʦʟʘʢʫʥʘʢ״ʦ, 

ʯʠʛʠʪʪʦʟʘʢʫʥʘʢ״ʦ ʚʘ ʚʦʪʘʚʣʠʜ״ʦ ʙʦ ʪʘʨʟʠ ʭʫʰʢ ʙʘʨʦʤʘʜʘ, ʜʦʭʠʣ ʤʝʰʘʚʘʥʜ. ʈʘʚʘʥʜʠ ʢʦʨʢʘʨʜʠ 

ʠʥʛʫʥʘ ʧʘʨʪʦʚ״ʦ, ʪʦʟʘʢʫʥʠʠ ʧʝʰʘʢʠʠ ʦʥ״ʦʨʦ ʜʘʨ ʪʦʟʘʢʫʥʘʢ״ʦʠ ʧʘʨʪʦʚ״ʦʠ ʥʘʭʜʦʨ ʆɺʄ ʚʘ ʧʘʩ 

ʢʦʨʢʘʨʜʠ ʦʥ״ʦʨʦ ʜʘʨ ʚʦʪʘʚʣʠʜʠ  ʈʆɺ, ʢʠ ʜʘʨ ʦʥ ʘʟ ʧʘʨʪʦʚ״ʦ ʥʘʭʠ ʨʝʩʘʥʜʘʛ  ʫʜʦ ʚʘ ʪʦʟʘ ʢʘʨʜʘוֹ 

ʤʝʰʘʚʘʜ, ʜʘʨʙʘʨ ʤʝʛʠʨʘʜ. ʅʘʭʠ ʚʦʪʘʚʣʠʜ ʜʦʨʦʠ ʬʦʠʟʠ ʢʘʣʦʥʠ ʥʫץʩʦʥ״ʦ ʚʘ ʢʘʩʠʬʠ״ʦ (ʙʘʨʦʠ 

ʥʘʚʲʠ II - 20%) ʤʝʙʦʰʘʜ.  

ʇʘʪʠ ʧʘʭʪʘ - ʠʥ ʧʘʨʪʦʚ״ʦʠ ʥʘʭʜʦʨʝ ʤʝʙʦʰʘʥʜ, ʢʠ ʙʦ ʩʠʢʣʦʥ״ʦ ʧʘʩ ʘʟ ʢʦʥʜʝʥʩʦʨ״ʦʠ 

ʪʠʙʠʪ ʚʘ ʯʠʛʠʪʪʦʟʘʢʫʥʘʢ״ʦ, ץʘʧʧʠʜʘ ʤʝʰʘʚʘʥʜ. ʊʦʟʘʢʫʥʘʢʠ ʤʘʚʦʜ״ʦʠ ʥʘʭʜʦʨ, ʪʘʤסʘʠ ʆɺʄ ʘʟ 

ʫʩʪʫʚʦʥʘ (ʩʠʭʜʦʨ ʸ ʢ ʙʘʥʜʘ), ʩʘʪ״ʠ ʪ ʨ, ʰʠʙʙʘʢʫʥʘʢʠ ʚʠʥʪ, ʨʫʧ ʰ  ʚʘ ʢʦʥʚʝʡʝʨʠ ʠʬʣʦʩ 

ʠʙʦʨʘʪ ʤʝʙʦʰʘʜ. 

ʈʘʚʘʥʜʠ ʪʦʟʘʢʫʥʠʠ ʧʘʨʪʦʚ״ʦʠ ʥʘʭʜʦʨ, ʠʥ ʪʘʚʨ ʙʘ ʘʤʘʣ ʤʝʦʷʜ: ʧʘʨʪʦʚ״ʦʠ ʥʘʭʜʦʨʠ ʙʘ 

ʪʦʟʘʢʫʥʘʢ ʜʦʭʠʣʰʘʚʘʥʜʘ, ʙʦ ʧʘʨʨʘʠ ʫʩʪʫʚʦʥʘ ʜʘʨ ʟʝʨʠ ʪʘʲʩʠʨʠ ʩʠʭ״ʦ ʸ ʢ ʙʘʢ״ʦʠ ʙʦ ʭʘʪʠ ʚʠʥʪ  

ʘʠ ʢʦʚʦʢʰʘʚוʘʨʘʢʘʪ ʤʝʥʘʤʦʷʥʜ. ɼʘʨ ʥʘʪʠֹ״ ,ʦʡʛʠʨʰʫʜʘוֹ , ʠʬʣʦʩ  ʚʘ ʜʠʛʘʨ ʦʤʝʭʪʘ״ʦ, ʘʟ 

ʧʘʨʪʦʚ״ʦ ʙʘ ʚʦʩʠʪʘʠ ʩʘʪ״ʠ ʪ ʨ  ʘʜʠץ ʘʜ ïץ ,ʫʜʦ ʰʫʜʘ, ʤʘʩʩʘʠ ʥʘʭʜʦʨʠ ʪʦʟʘʰʫʜʘ ʙʦʰʘʜוֹ 

ʫʩʪʫʚʦʥʘ ʪʦ ʦʭʠʨʠ ʦʥ ״ʘʨʘʢʘʪ ʤʝʥʘʤʦʷʜ. ɹʦ ʤʫʨʫʨʠ ״ʘʨʘʢʘʪ ʥʘʤʫʜʘʥʠ ʤʘʚʦʜʠ ʪʦʟʘʰʘʚʘʥʜʘ, ʘʟ 

ʦʥ ʠʬʣʦʩ , ʯʘʥʛ ʚʘ ʜʠʛʘʨ ʦʤʝʭʪʘ״ʦʠ ʙʝʛʦʥʘ ֹוʫʜʦ ʰʫʜʘ, ʙʦ ʩʘʪ״ʠ ʪ ʨ  ʙʘ ʢʦʥʚʝʡʝʨʠ ʠʬʣʦʩ , ʢʠ 

ʧʘʨʨʘ״ʦʠ ʦʥ ֹוʦʡʛʠʨʰʘʚʠʠ ʯʘʧ ʚʘʨ ʦʩʪʨʦ ʜʦʨʘʥʜ, ʜʦʭʠʣ ʤʝʰʘʚʘʥʜ. ʄʘʚʦʜʠ ʥʘʭʜʦʨʠ ʪʦʟʘʰʫʜʘ, 

ʙʘ ʰʠʙʙʘʢʫʥʘʢʠ ʚʠʥʪ  ʜʦʜʘ ʰʫʜʘ, ʧʘʩ ʙʘ ʩʝʭʠ ʧʨʝʩʩʢʫʥ  ʢʘʰʦʥʠʜʘ ʤʝʰʘʚʘʜ  [1].  

ɹʘʨʦʠ ʪʦʟʘʢʫʥʠʠ ʧʘʪ, ʫʩʪʫʚʦʥʘʠ ʪ ʨ, ʢʠ ʘʥʜʦʟʘʠ ʯʘʰʤʘʢ״ʦʷʰ 1,5 ʤʤ ʚʘ ʪʠʙʠʪ 3ʭ25 ʤʤ 

- ʘ ʠʩʪʠʬʦʜʘ ʤʝʰʘʚʘʥʜ. ʉʦʭʪʠ ʫʩʪʫʚʦʥʘ - ʩʠʭʜʦʨ. ɹʘʨʦʠ ʪʦʨʘʢ ʙʦʰʘʜ, ʫʩʪʫʚʦʥʘʠ ʢ ʙʘʥʜʘ ʚʘ 

ʪ ʨ ʙʦʰʘʜ ʙʦʬʪʘ ʙʫʜʘ, ʘʥʜʦʟʘ״ʦʠ ʯʘʰʤʘʢ״ʦʷʰ 8ʭ8 ʤʤ ʤʝʙʦʰʘʥʜ. ɺʦʪʘʚʣʠʜʠ ʧʘʨʪʦʚ״ʦʠ 

ʥʘʭʜʦʨ ʈʆɺ ʙʘʨʦʠ ֹוʫʜʦ ʥʘʤʫʜʘʥʠ ʥʘʭʠ ʨʝʩʘʥʜʘʛʠ ʘʟ ʧʘʨʪʦʚ״ʦʠ ʥʘʭʜʦʨ, ʘʟ ʥʘʭֹוʫʜʦʢʫʥʘʢ״ʦ ʚʘ 

ʥʘʭʪʦʟʘʢʫʥʘʢ״ʦ, ʠʩʪʠʬʦʜʘ ʤʝʰʘʚʘʜ.  

ʐ ʲʙʘʠ ʪʦʟʘʢʫʥ  ʙʘʨʦʠ ʤʫʥʪʘʟʘʤ ʜʦʜʘʥʠ ʧʘʨʪʦʚ״ʦʠ ʥʘʭʜʦʨ ʙʘ ʤʦʰʠʥ ʚʘ ʪʦʟʘʢʫʥʠʠ 

ʦʥ״ʦ ʘʟ ʦʤʝʭʪʘ״ʦʠ ʠʬʣʦʩ , ʠʩʪʠʬʦʜʘ ʤʝʰʘʚʘʜ. ʆʥ ʘʟ ʫʩʪʫʚʦʥʘʯʘ״ʦʠ ʯʠʥʜʦʨʠ ʪʘʲʤʠʥʢʫʥʘʥʜʘ, 

ʩʠʣʠʥʜʨʠ ʘʨʨʘʛʠʥ ʙʦ ʧʘʥֹוʘʨʘʠ ʭʦֹוʘʛ, ʫʩʪʫʚʦʥʘ״ʦʠ ʩʠʭʜʦʨ ʙʦ ʧʘʥֹוʘʨʘ״ʦʠ ʭʦʟʘʛ ʚʘ ʘʟ ʰʥʝʢʠ 

ʠʬʣʦʩ ʠʙʦʨʘʪ ʤʝʙʦʰʘʜ.  

ʐ ʲʙʘʠ ʫʩʪʫʚʦʥʘ״ʦʠ ʪ ʨ  ʙʘʨʦʠ ֹוʫʜʦ ʥʘʤʫʜʘʥʠ ֹוʘʨʘʸʥʠ ״ʘʚʦ ʘʟ ʤʘʩʩʘʠ ʥʘʭʜʦʨ ʚʘ ʘʟ ʦʥ 

ʙʦ סʘʬʩ  ʚʘ ʙʘʨ, ʙʘʨʦʙʘʨ ʪʘʰʢʠʣʜʠ״ʠʠ ʢʘʪʦʥ ʣʦʟʠʤ ʙʫʜʘ, ʘʟ ʫʩʪʫʚʦʥʘ״ʦʠ ʪ ʨ ʚʘ 

ʫʩʪʫʚʦʥʘʯʘ״ʦʠ ʯʠʥʜʦʨʠ ֹוʫʜʦʢʫʥʘʥʜʘ ʠʙʦʨʘʪ ʤʝʙʦʰʘʜ.  

ʐ ʲʙʘʠ ʚʦʪʘʚʣʠʜ ʙʘʨʦʠ ֹוʫʜʦ ʥʘʤʫʜʘʥʠ ʥʘʭʠ ʨʝʩʘʥʜʘʛ  ʘʟ ʤʘʩʩʘʠ ʥʘʭʜʦʨ ʚʘ ʠʟʦʬʘʛ  

ʪʦʟʘ ʥʘʤʫʜʘʥʠ ʦʥ ʘʟ ʦʤʝʭʪʘ״ʦʠ ʠʬʣʦʩ  ʣʦʟʠʤ ʙʫʜʘ, ʘʟ ʤʠʟʠ ץʘʙʫʣʢʫʥ, ʫʩʪʫʚʦʥʘʯʘ״ʦʠ 

ʪʘʲʤʠʥʢʫʥʘʥʜʘ, ʩʠʣʠʥʜʨʠ ʘʨʨʘʛʠʥ, ʧʘʥֹוʘʨʘʠ ʭʦʟʘʛ ʚʘ ʘʟ ʰʥʝʢʠ ʠʬʣʦʩ ʠʙʦʨʘʪ ʤʝʙʦʰʘʜ. 

ʊʘʥʟʠʤʛʘʨʠ ʪʘʲʤʠʥʢʫʥʘʢ, ʢʠ ʜʘʨ ʪʘʨʘʬʠ ʨʦʩʪʠ ʤʦʰʠʥ ʛʫʟʦʰʪʘ ʰʫʜʘʘʩʪ (ʘʛʘʨ ʘʟ ʪʘʨʘʬʠ 

ʙʘʨʦʤʘʜʠ ʤʘ״ʩʫʣʦʪ ʥʘʟʘʨ ʢʫʥʝʤ), ״ʦʩʠʣʥʦʢʠʠ ʚʦʪʘʚʣʠʜʨʦ ʪʘʥʟʠʤ ʤʝʥʘʤʦʷʜ. ʆʥ ʜʦʨʦʠ ʤʘֹוʤ ʠ 

ʬʠʰʘʥʛ״ʦ ʤʝʙʦʰʘʜ, ʢʠ ʦʥ״ʦ ʙʦ ʜʘʩʪʘʢʠ ʠʜʦʨʘʢʫʥ  ʚʘ ʚʘʨʠʘʪʦʨʠ ʠʤʧʫʣʩʠʠ ʪʘʲʤʠʥʢʫʥʘʥʜʘ״ʦ 
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ʧʘʡʚʘʩʪ ʤʝʙʦʰʘʜ. ׳ʘʤʘ ʫʟʚ״ʦʠ ʢʦʨʠʠ ʤʦʰʠʥ ʙʦ ʰ ʲʙʘ״ʦ, ʜʘʨ ʧʘ״ʣ ʦ, ʙʦ ʨ״ ʢʘʰʠ ʙʘʜʘʥʘʠ ʜʘʨ 

ʨʘʤʘ (ʯʦʨʯ ʙʘ)  ʛʫʟʦʰʪʘʰʫʜʘ, ʚʘʩʣ ʰʫʜʘʘʥʜ  [1]. 

 

 
ʈʘʩʤʠ 1.- ʅʘץʰʘʠ ʭʘʪʪʠ ʢʦʨʢʘʨʜʠ ʧʘʨʪʦʚ״ʦʠ 

ʮʠʢʣʦʥ  ʙʦ ʪʘʨʟʠ ʪʘʨ 
 

ɼʘʨ ʤʘץʦʣʘ ʙʦ ʪʘʨʟʠ ʪʘʨ  ʤʫʘʡʷʥ ʥʘʤʫʜʘʥʠ ʙʘʨʦʤʘʜʠ ʧʘʪʠ ʧʘʭʪʘʛʠʥ ʚʘ ʙʝʧʘʨʪʦʚ ʪʦʟʘ 

ʥʘʤʫʜʘʥʠ ʧʘʨʪʦʚ״ʦʠ ʮʠʢʣʦʥ  ʪʘ״ʠʷ ʰʫʜʘʘʩʪ. ʊʘʨʟʠ ʧʝʰʥʠ״ʦʜʰʫʜʘ ʜʘʨ ʨʘʩʤ 1 ʦʚʘʨʜʘ ʰʫʜʘʘʩʪ, 

ʧʘʨʪʦʚ״ʦʠ ʮʠʢʣʦʥʠʠ ʢʦʨʭʦʥʘʠ ʧʘʭʪʘʪʦʟʘʢʫʥ  ʜʘʨ ʢʦʨʢʘʨʜʠ ʤʘֹוʤʫ-ʘʤʠץʠ ʧʘʭʪʘʠ ʭʦʤ ʙʦ 

ʠʩʪʠʬʦʜʘʠ ʦʙʠ ʥ ʰʦʢʠʠ ʢʨʘʥ  ʤʘʨ״ʠʣʘ ʙʘ ʤʘʨ״ʠʣʘ ʪʦʟʘ ʢʘʨʜʘ ʤʝʰʘʚʘʜ: ʪʦʟʘʢʫʥʠʠ ʜʘסʘʣʦʥʘ, 

ʤʠʸʥʘ ʚʘ ʥʠ״ʦʠʠ ʧʘʨʪʦʚ״ʦʠ ʮʠʢʣʦʥ , ʨʘʚʘʥʜʠ ֹוʫʜʦ ʥʘʤʫʜʘʥʠ ʧʘʪʠ ʧʘʭʪʘʛʠʥ (ʤʘʩʩʘʠ ʥʘʭʜʦʨ) 

ʘʟ ʦʙʠ ʠʩʪʠʬʦʜʘʰʫʜʘ, ʢʠ ʜʦʨʦʠ ʭʦʢ ʚʘ ʠʬʣʦʩʠ״ʦʠ ʧʘʭʪʘʛʠʥ ʤʝʙʦʰʘʜ; ʪʦʟʘʢʫʥʠʠ ʥʠ״ʦ , 

ʨʘʚʘʥʜʠ ֹוʫʜʦ ʥʘʤʫʜʘʥʠ ʧʘʪʠ ʧʘʭʪʘʛʠʥ ʘʟ ʦʙʠ ʠʩʪʠʬʦʜʘʰʫʜʘ. 

 

 
              ̄ 1                                       ˉ2                                           ̄ 3 

 
                        ʄʘʨ״ʠʣʘʠ - I                   ʄʘʨ״ʠʣʘʠ ï II                        ʄʘʨ״ʠʣʘʠ - III     
 

ʈʘʩʤʠ 2. - ʅʘʤʫʥʘ״ʦʠ ʤʘʩʩʘʠ ʥʘʭʜʦʨʠ  

ʪʦʟʘʰʫʜʘ ʚʘ ʦʙʠ ʠʩʪʠʬʦʜʘʰʫʜʘ 
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ʉʠʧʘʩ ʤʘʩʩʘʠ ʥʘʭʜʦʨ ʭʫʰʢ ʢʘʨʜʘ ʤʝʰʘʚʘʜ ʚʘ ʘʟ ʟʘʨʨʘ״ʦʠ ʭʫʨʜʠ ʙʘʨʛ״ʦʠ ʧʘʭʪʘ, ץʫʪʪʠ״ʦ, 

ʧʦʷ״ʦ ʪʦʟʘ ʢʘʨʜʘ ʤʝʰʘʚʘʜ ʚʘ ʙʘʨʦʠ ʥʠʛʦ״ʜʦʨ  ʙʘ ʘʥʙʦʨ ʚʦʨʠʜ ʤʝʰʘʚʘʜ. ʆʙʠ ʠʩʪʠʬʦʜʘʰʫʜʘ 

ʜʘʨ ʨʘʚʘʥʜʠ ʪʦʟʘʢʫʥʠʠ ʤʘʨ״ʠʣʘʚ  ʙʦ ʠʩʪʠʬʦʜʘ ʘʟ ʤʘʪʦʠ ʤʘʭʩʫʩ ʘʟ ʭʦʢ ʚʘ ʠʬʣʦʩʠ״ʦʠ ʧʘʭʪʘʛʠʥ 

ʪʦʟʘ ʢʘʨʜʘ ʤʝʰʘʚʘʜ.  

ʉʘʤʘʨʘʥʦʢʠʠ ʫʩʫʣʠ ʪʦʟʘʢʫʥʠʠ ʙʝʧʘʨʪʦʚʠ ʧʘʨʪʦʚ״ʦʠ ʮʠʢʣʦʥ  ʜʘʨ ʦʥ ʘʩʪ, ʢʠ ʭʦʢ״ʦ ʘʟ 

ʠʬʣʦʠ״ʦʠ ʧʘʭʪʘ ʙʦ ʦʤʝʭʪʘʢʫʥʠʠ ʟʘʨʨʘ״ʦʠ ʭʫʨʜʠ ʙʘʨʛ״ʦʠ ʧʘʭʪʘ ״ʘʤʯʫʥ ʤʘ״ʩʫʣʦʪʠ ʘʟ ֹוʠ״ʘʪʠ 

ʵʢʦʣʦʛ  ʙʝʭʘʪʘʨ (ʭʦʢ) ʤʝʪʘʚʦʥʘʥʜ ʙʘʨʦʠ ʧʘʨʚʘʨʠʰʠ ʥʘʤʫʜ״ʦʠ ʛʫʥʦʛʫʥʠ ʛʫʣ״ʦ ʘʤʘʣ  ʢʘʨʜʘ 

ʰʘʚʘʥʜ.  

ʦʠ ʩʠʢʣʦʥ״ʘʥʜ, ʢʠ ʙʦ ʥʘʤʠʠ ʧʘʨʪʦʚ״ʣʠʣ ʥʠʰʦʥ ʤʝʜʠ״ʦʠ ʪʘ״ʘוʥʘʪʠֹ ,ץʘʤʠʥ ʪʘʨʠ׳  ʪʦ 

9% ʙʘʨʦʤʘʜʠ ʤʠʸʥʘʠ ʧʘʪʠ ʧʘʭʪʘʛʠʥ 7,52% - ʨʦ ʪʘʰʢʠʣ ʤʝʜʠ״ʘʜ ʚʘ ʫʩʫʣʠ ʧʝʰʥʠ״ʦʜʰʫʜʘ ʙʦ 

ʪʘʨʟʠ ʪʘʨ  ʥʠʩʙʘʪ ʙʘ ʪʘʨʟʠ ʭʫʰʢ ʩʘʤʘʨʘʥʦʢʪʘʨ ʤʝʙʦʰʘʜ. 
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ʄʘʪʦʲ״ʦʠ ʙʠʩʸʨץʘʙʘʪʘʠ ʘʨʘʤʠʜ  ʷʢ ʥʘʚʲʠ ʤʘ״ʩʫʣʦʪʠ ʥʘʩʩʦֹוʠʝ ʙʘ ״ʠʩʦʙ ʤʝʨʘʚʘʥʜ, ʢʠ 

ʘʟ ʥʘʭ״ʦʠ ʘʨʘʤʠʜʠʠ ʧʦʣʠʘʤʠʜ״ʦʠ ʩʠʥʪʝʪʠʢ  ʙʦʬʪʘ ʰʫʜʘ,  ʜʦʨʦʠ ʭʦʩʠʷʪ״ʦʠ ʙʝʥʘʟʠʨʝ ʙʘ 

ʤʦʥʘʥʜʠ ʤʫʩʪʘ״ʢʘʤʠʠ ʙʘʣʘʥʜ, ʤʫץʦʚʠʤʘʪ ʙʘ ʛʘʨʤ  ʚʘ ʜʘʨ ʤʫ״ʠʪ״ʦʠ ʢʠʤʠʸʚ  ʘʡʨʠʬʘʲʦʣס 

ʤʝʙʦʰʘʥʜ. ʄʘʪʦʲ״ʦʠ ʙʠʩʸʨץʘʙʘʪʘʠ ʘʨʘʤʠʜ  ʜʘʨ ʩʦ״ʘ״ʦʠ ʛʫʥʦʛʫʥ, ʢʠ ʤʫʩʪʘ״ʢʘʤʠʠ ʙʘʣʘʥʜ ʚʘ 

ʤʫץʦʚʠʤʘʪ ʙʘ ʰʘʨʦʠʪʠ ʰʘʜʠʜʨʦ ʪʘʣʘʙ ʤʝʢʫʥʘʥʜ ʚʘʩʝʲ ʠʩʪʠʬʦʜʘ ʙʫʨʜʘ ʤʝʰʘʚʘʥʜ. 

ʄʘʪʦʲ״ʦʠ ʙʠʩʸʨץʘʙʘʪʘʠ ʘʨʘʤʠʜ  ʘʟ ʨʝʩʤʦʥ״ʦʠ ʘʨʘʤʠʜ , ʢʠ ʢʦʤʧʦʥʝʥʪʠ ʘʩʦʩʠʘʰʦʥ ʘʟ 

ʟʘʥֹוʠʨʘʠ ʧʦʣʠʘʤʠʜ  ʠʙʦʨʘʪ ʤʝʙʦʰʘʜ, ʠʩʪʝ״ʩʦʣ ʢʘʨʜʘ ʤʝʰʘʚʘʥʜ. ʉʦʭʪʦʨʠ ʤʦʣʝʢʫʣʷʨʠʠ 

ʘʨʘʤʠʜ״ʦ ʘʟ ״ʘʣץʘ״ʦʠ ʙʝʥʟʦʣ ʚʘ ʧʘʡʚʘʩʪʠʛʠ״ʦʠ ʘʤʠʜ  ʠʙʦʨʘʪ ʤʝʙʦʰʘʜ, ʢʠ ʦʥ״ʦ ʙʘ ʤʘ״ʩʫʣʦʪ 

ʤʫʩʪʘ״ʢʘʤʠʠ ʙʘʣʘʥʜ ״ʘʥʛʦʤʠ ʢʘʥʠʰ ʚʘ ʫʩʪʫʚʦʨ ʘʥʛʦʤ״   ʘʥʜ. ɸʟ״ʘʜʰʘʚʠʨʦ ʤʝʜʠץ 

ʪʘʜץʠץʦʪ״ʦʠ ʦʣʠʤʦʥʠ ʩʦ״ʘ ʙʘʨ ʤʝʦʷʜ, ʢʠ ʤʘʪʦʲ״ʦʠ ʙʠʩʸʨץʘʙʘʪʘʠ ʘʨʘʤʠʜ  ʘʨʦʨʘʪʠ״ ʘʥʛʦʤʠ״ 

ʙʘʣʘʥʜʠ ʛʘʨʤ  ʥʘʤʝʩ ʟʘʥʜ ʚʘ ״ʘʥʛʦʤʠ ʪʘʲʩʠʨʠ ʘʣʘʥʛʘ ʦʥ״ʦ ʜʘʨ ״ʘʨʦʨʘʪʠ ʪʦ 500ÁC ״ʦʣʘʪʠ 

ʭʫʜʨʦ ʥʠʛʦ״ ʤʝʜʦʨʘʥʜ. 

ʍʦʩʠʷʪ״ʦʠ ʘʩʦʩʠʠ ʤʘʪʦʲ״ʦʠ ʙʠʩʸʨץʘʙʘʪʘʠ ʘʨʘʤʠʜ : 

1. ʄʫʩʪʘ״ʢʘʤʠʠ ʙʘʣʘʥʜ ״ʘʥʛʦʤʠ ʢʘʥʠʰ. ʄʘʪʦʠ ʙʠʩʸʨץʘʙʘʪʘʠ ʘʨʘʤʠʜ  ʤʝʪʘʚʦʥʘʜ ʙʘ 

ʩʘʨʙʦʨʠʠ ʟʠʸʜʠ ʤʝʭʘʥʠʢ  ʪʦʙʦʚʘʨ ʙʦʰʘʜ. ʀʣʦʚʘ ʙʘʨ ʠʥ, ʤʫʩʪʘ״ʢʘʤʠʠ ʦʥ ʘʟ ʧ ʣʦʜ ʟʠʸʜ ʤʫʘʡʷʥ 

ʰʫʜʘʘʩʪ. 
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2. ʊʦʙʦʚʘʨ  ʜʘʨ ״ʘʨʦʨʘʪʠ ʙʘʣʘʥʜ. ʅʘʭ״ʦ ״ʘʪʪʦ ״ʘʥʛʦʤʠ ʜʫʯʦʨ ʰʫʜʘʥ ʙʘ ״ʘʨʦʨʘʪʠ ʙʘʣʘʥʜ 

ʭʦʩʠʷʪ״ʦʠ ʭʫʜʨʦ ʥʠʛʦ״ ʤʝʜʦʨʘʥʜ ʚʘ ʠʥ ʭʦʩʠʷʪ ʤʘʪʦʲʨʦ ʙʘʨʦʠ ʠʩʪʠʬʦʜʘʙʘʨ  ʜʘʨ ʰʘʨʦʠʪʠ 

ʤʫץʦʚʠʤʘʪ ʙʘ ʦʪʘʰ ʤʫʚʦʬʠץ ʤʝʛʘʨʜʦʥʘʜ. 

3. ʋʩʪʫʚʦʨʠʠ ʢʠʤʠʸʚ . ʄʘʪʦʲ״ʦʠ ʘʨʘʤʠʜ  ʙʘ ʘʢʩʘʨʠ ʤʦʜʜʘ״ʦʠ ʢʠʤʠʸʚ , ʘʟ ץʘʙʠʣʠ 

ʢʠʩʣʦʪʘ״ʦ, ʠʰץʦʨ״ʦ ʚʘ ״ʘʣʢʫʥʘʥʜʘ״ʦʠ ʦʨʛʘʥʠʢ  ʪʦʙʦʚʘʨ ʤʝʙʦʰʘʥʜ. 

4. ɺʘʟʥʠ ʩʘʙʫʢ. ʉʘʨʬʠ ʥʘʟʘʨ ʘʟ ץʫʚʚʘʠ ʙʘʣʘʥʜʠ ʭʫʜ ʤʘʪʦʲ״ʦʠ ʙʠʩʸʨץʘʙʘʪʘʠ ʘʨʘʤʠʜ  

ʭʝʣʝ ʩʘʙʫʢ ʙʦץ  ʤʝʤʦʥʘʥʜ, ʢʠ ʠʥ ʙʘʨʦʠ ʠʩʪʝ״ʩʦʣʠ ʣʠʙʦʩ״ʦʠ ʤʫ״ʦʬʠʟʘʪ  ʦʤʠʣʠ ʤʫ״ʠʤ 

ʤʝʙʦʰʘʜ. 

5. ʅʘʩ ʟʘʥʜʘ. ʄʘʪʦʲ״ʦʠ ʙʠʩʸʨץʘʙʘʪʘʠ ʘʨʘʤʠʜ  ʙʘ ʦʪʘʰ ʪʦʙʦʚʘʨ ʚʘ ʭʫʜʭʦʤ ʰʰʘʚʘʥʜʘ 

ʤʝʙʦʰʘʥʜ, ʢʠ ʠʥ ʭʦʩʠʷʪʘʰʦʥ ʦʥ״ʦʨʦ ʙʘʨʦʠ ʠʩʪʠʬʦʜʘ ʜʘʨ ״ʦʣʘʪ״ʦʠ ʭʘʪʘʨʥʦʢʠ ʩ ʭʪʦʨ 

ʦʣʠʜʘʨʘֹוʘ ʤʝʛʘʨʜʦʥʘʜ. 

6. ʊʦʙʦʚʘʨ ʙʫʜʘʥ ״ʘʥʛʦʤʠ ʬʘʨʩʫʜʘʰʘʚ . ʄʘʪʦʲ ״ʘʪʪʦ ״ʘʥʛʦʤʠ ʠʩʪʠʬʦʜʘʠ ʜʘʚʦʤʥʦʢ 

 .ʤʝʜʦʨʘʜ ״ʦʠ ʭʫʜʨʦ ʥʠʛʦ״ʦʙʠʣʠʷʪץ

ʄʘʪʦʠ ʙʠʩʸʨץʘʙʘʪʘʠ ʘʨʘʤʠʜ  ʜʘʨ ʯʫʥʠʥ ʤʘʚʨʠʜ״ʦ ʠʩʪʠʬʦʜʘ ʙʫʨʜʘ ʤʝʰʘʚʘʥʜ: 

1. ʃʠʙʦʩ״ʦʠ  ʤʫ״ʦʬʠʟʘʪ . ʄʘʪʦʲ״ʦʠ ʙʠʩʸʨץʘʙʘʪʘʠ ʘʨʘʤʠʜ  ʙʘʨʦʠ ʠʩʪʝ״ʩʦʣʠ ʟʠʨʝ״״ʦ, 

ʢʫʣʦ״״ʦ, ʣʠʙʦʩ״ʦʠ ʙʘ ʦʪʘʰ ʪʦʙʦʚʘʨ ʚʘ ʜʠʛʘʨ ʪʘֹ״וʠʟʦʪʠ ʤʫ״ʦʬʠʟʘʪʠʠ ʠʥʬʠʨʦʜ  ʠʩʪʠʬʦʜʘ 

ʙʫʨʜʘ ʤʝʰʘʚʘʥʜ. ɹʘ ʪʫʬʘʡʣʠ ʤʫץʦʚʠʤʘʪ ʙʘ ʟʘʨʙʘ ʚʘ ץʫʚʚʘʠ ʙʘʣʘʥʜ, ʦʥ״ʦ ֹוʠʩʤʠ ʠʥʩʦʥʨʦ ʘʟ 

ʧʦʨʘ״ʦ, ʪʠʨ״ʦ ʚʘ ʜʠʛʘʨ ʦʩʝʙ״ʦʠ ʤʝʭʘʥʠʢ  ʩʘʤʘʨʘʥʦʢ ʤʫ״ʦʬʠʟʘʪ ʤʝʢʫʥʘʥʜ. 

2. ʉʘʥʦʘʪʠ ʩʘʤʦʣʸʪʩʦʟ  ʚʘ ʢʘʡ״ʦʥ . ɺʦʙʘʩʪʘ ʘʟ ʩʘʙʫʢ  ʚʘ ʤʫʩʪʘ״ʢʘʤʠʠ ʙʘʣʘʥʜ, ʥʘʭ״ʦʠ 

ʘʨʘʤʠʜ  ʙʘʨʦʠ ʠʩʪʝ״ʩʦʣʠ ʤʘ״ʩʫʣʦʪʠ ʢʦʤʧʦʟʠʪ , ʢʠ ʜʘʨ ʩʦʭʪʘʥʠ ״ʘʚʦʧʘʡʤʦ״ʦ ʚʘ ʢʠʰʪʠ״ʦʠ 

ʢʘʡ״ʦʥ  ʠʩʪʠʬʦʜʘ ʤʝʰʘʚʘʥʜ, ʙʘ ʢʦʨ ʙʫʨʜʘ ʤʝʰʘʚʘʥʜ. 

3. ʉʘʥʦʘʪʠ ʤʦʰʠʥʩʦʟ . ʄʘʪʦʠ ʙʠʩʸʨץʘʙʘʪʘʠ ʘʨʘʤʠʜ  ʙʘʨʦʠ ʧʫʨץʫʚʚʘʪ ʥʘʤʫʜʘʥʠ 

ʯʘʨʭ״ʦ, ʪʘʩʤʘ״ʦʠ ʙʝʭʘʪʘʨ  ʚʘ ʜʠʛʘʨ ֹוʫʟʲ״ʦ ʠʩʪʠʬʦʜʘ ʤʝʰʘʚʘʜ, ʢʠ ʜʘʨ ʦʥ״ʦ ʤʫʩʪʘ״ʢʘʤ  ʚʘ 

ʵʲʪʠʤʦʜʥʦʢ  ʤʫ״ʠʤ ʘʩʪ. 

4. ʊʘֹ״וʠʟʦʪʠ ʤʫ״ʦʬʠʟʘʪ  ʘʟ ʩ ʭʪʦʨ. ʍʫʩʫʩʠʷʪ״ʦʠ ʙʘ ʛʘʨʤ  ʪʦʙʦʚʘʨ ʙʫʜʘʥʠ ʤʘʪʦʲ״ʦʠ 

ʙʠʩʸʨץʘʙʘʪʘʠ ʘʨʘʤʠʜ  ʦʥ״ʦʨʦ ʙʘʨʦʠ ʣʠʙʦʩ״ʦʠ ʩ ʭʪʦʨʭʦʤʫʰʢʫʥ , ʠʥʯʫʥʠʥ ʙʘʨʦʠ ʧ ʰʠʜʘʥʠ 

ʭʘʡʤʘ״ʦ ʚʘ ʤʘʩʦʣʝ״ʠ ʙʘ ʦʪʘʰ ʪʦʙʦʚʘʨ, ʢʠ ʘʟ ״ʘʨʦʨʘʪʠ ʙʘʣʘʥʜ ʤʫ״ʦʬʠʟʘʪ ʤʝʢʫʥʘʥʜ, ״ʘʤʯʫʥ 

ʤʘ״ʩʫʣʦʪʠ ʘʚʚʘʣʠʥʜʘʨʘֹוʘ ʙʘʨʦʠ ʯʫʥʠʥ ʤʫ״ʠʪ״ʦ ʤʫʘʨʨʠʬ  ʤʝʥʘʤʦʷʜ. 

ɹʘʨʪʘʨ  ʚʘ ʥʦʨʘʩʦʠʠ ʤʘʪʦʲ״ʦʠ ʘʨʘʤʠʜ 

ʀʩʪʠʬʦʜʘʠ ʤʘʪʦʲ״ʦʠ ʙʠʩʸʨץʘʙʘʪʘʠ ʘʨʘʤʠʜ  ʜʘʨ ʤʫץʦʠʩʘ ʙʦ ʤʘʪʦʲ״ʦʠ ʘʥʲʘʥʘʚʠʠ 

ʥʘʩʩʦֹו  ʜʘʨʦʟʤʫʜʜʘʪ ʚʘ ʜʘʚʦʤʥʦʢ ʤʝʙʦʰʘʜ. ʆʥ״ʦ ʥʘ ʪʘʥ״ʦ ʙʘ ״ʘʨʦʨʘʪʠ ʙʘʣʘʥʜ ʪʦʙʦʚʘʨ 

ʤʝʙʦʰʘʥʜ, ʙʘʣʢʠ ʥʘʩ ʟʘʥʜʘ ʙʫʜʘ, ʩʘʪ״ʠ ʙʝʭʘʪʘʨʠʨʦ ʟʠʸʜ ʤʝʢʫʥʘʥʜ. ʉʘʙʫʢ  ʚʘ  ʤʫʩʪʘ״ʢʘʤʠʠ 

ʦʥ״ʦ ʠʤʢʦʥ ʤʝʜʠ״ʘʜ ʜʘʨ ʩʘʥʦʘʪʠ ʘʚʠʘʪʩʠʦʥ  ʚʘ ʤʦʰʠʥʩʦʟ  ʠʩʪʠʬʦʜʘ ʰʘʚʘʥʜ, ʢʠ ʜʘʨ ʯʫʥʠʥ 

ʤʘʚʨʠʜ״ʦ ״ʘʨ ʷʢ ʛʨʘʤʤ ʚʘʟʥ ʘ״ʘʤʠʷʪʠ ʢʘʣʦʥ ʜʦʨʘʜ. 

ʉʘʨʬʠ ʥʘʟʘʨ ʘʟ ʙʘʨʪʘʨʠ״ʦʠ ʟʠʸʜ, ʤʘʪʦʲ״ʦʠ ʙʠʩʸʨץʘʙʘʪʘʠ ʘʨʘʤʠʜ  ʥʠʟ ʙʘʲʟʝ ʢʘʤʙʫʜʠ״ʦ 

ʜʦʨʘʥʜ, ʤʘʩʘʣʘʥ ʙʦ ʪʘʲʩʠʨʠ ʜʫʨʫ ʜʘʨʦʟʠ ʥʫʨʠ ʦʬʪʦʙ ʤʘʪʦʲ ʤʝʪʘʚʦʥʘʜ ʙʘʲʟʝ ʭʦʩʠʷʪ״ʦʠ ʭʫʜʨʦ 

ʛʫʤ ʢʘʨʜʘ, ʙʦ ʤʫʨʫʨʠ ʟʘʤʦʥ ʢʦʩʪʘ ʚʘ ʬʘʨʩʫʜʘ ʰʘʚʘʜ. ʀʥʯʫʥʠʥ ʤʘʪʦʠ ʙʠʩʸʨץʘʙʘʪʘʠ ʘʨʘʤʠʜʠʨʦ 

ʙʘ ʦʩʦʥ  ʜʫʙʦʨʘ ʢʦʨʢʘʨʜ ʢʘʨʜʘʥ ʤʫʤʢʠʥ ʥʝʩʪ, ʢʠ ʠʥ ʥʠʩʙʘʪ ʙʘ ʙʘʲʟʝ ʤʘ״ʩʫʣʦʪʠ ʜʠʛʘʨ ʦʥʨʦ ʘʟ 

ʘʪʠ ʵʢʦʣʦʛ״ʠוֹ  ʢʘʤʪʘʨ ʪʦʟʘ ʤʝʢʫʥʘʜ. ʀʩʪʝ״ʩʦʣʠ ʥʘʭ״ʦʠ ʘʨʘʤʠʜ  ʦʠ ʤʫʨʘʢʢʘʙʠ״ʘʨʘʸʥוֹ 

ʪʝʭʥʦʣʦʛʠʨʦ ʪʘʣʘʙ ʤʝʢʫʥʘʜ, ʢʠ ʠʥ ʜʘʨ ʥʘʨʭʠ ʦʥ״ʦ ʠʬʦʜʘ ʤʝʸʙʘʜ. 

ʄʘʪʦʠ ʙʠʩʸʨץʘʙʘʪʘʠ ʘʨʘʤʠʜ  ʜʘʨ ʰʘʨʦʠʪʠ ʦʟʤʦʠʰʠʠ ʦʟʤʦʠʰʛʦ״ʠ ʪʝʭʥʦʣʦʛʠʠ 

ʢʘʬʝʜʨʘʠ ʪʝʭʥʦʣʦʛʠʷ ʚʘ ʜʠʟʘʡʥʠ ɼʊʊ, ʜʘʨ ʜʘʩʪʛʦ״ʠ ʙʦʬʘʥʜʘʛʠʠ ʥʠʤʭʫʜʢʦʨʠ ʪʘʤסʘʠ ɸʊ-246ɸ  

ʠʩʪʝ״ʩʦʣ ʛʘʨʜʠʜʘ ʠʩʪʦʜʘʘʩʪ. 
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ʈʘʩʤʠ 1. ʊʘʨʟʠ ʠʩʪʝ״ʩʦʣʠ ʤʘʪʦʠ ʙʠʩʸʨץʘʙʘʪʘʠ ʘʨʘʤʠʜ   

ʜʘʨ ʜʘʩʪʛʦ״ʠ ʦʟʤʦʠʰʠʠ ʥʠʤʭʫʜʢʦʨʠ ʪʘʤסʘʠ ɸʊ-246ɸ 
 

ʄʘʪʦʲ״ʦʠ ʙʠʩʸʨץʘʙʘʪʘʠ ʘʨʘʤʠʜ  ʷʢʝ ʘʟ ʧʫʨץʫʚʚʘʪʪʘʨʠʥ ʚʘ ʫʩʪʫʚʦʨʪʘʨʠʥ ʤʘ״ʩʫʣʦʪʠ 

ʥʘʩʩʦֹו  ʜʘʨ ʙʦʟʦʨ ʙʫʜʘ, ʜʦʨʦʠ ʭʦʩʠʷʪ״ʦʠ ʭʦʩʩʝ ʙʘ ʤʠʩʣʠ ʤʫץʦʚʠʤʘʪ ʙʘ ״ʘʨʦʨʘʪʠ ʙʘʣʘʥʜ, 

ʤʫץʦʚʠʤʘʪʠ ʢʠʤʠʸʚ  ʚʘ ʤʫץʦʚʠʤʘʪ ʙʘ ʦʩʝʙʠ ʤʝʭʘʥʠʢ  ʤʝʙʦʰʘʜ. ʆʥ ʜʘʨ ʩʦ״ʘ״ʦʠ ʛʫʥʦʛʫʥʠ 

ʩʘʥʦʘʪ, ʘʟ ʤʫ״ʦʬʠʟʘʪʠ ֹוʠʩʤʠ ʠʥʩʦʥ ʪʦ ʩʦ״ʘ״ʦʠ ʙʘʣʘʥʜʪʝʭʥʦʣʦʛ , ʢʠ ʵʲʪʠʤʦʜ ʚʘ ʙʝʭʘʪʘʨ  

ʤʫ״ʠʤ ʘʩʪ, ʪʘʪʙʠץ ʤʝʰʘʚʘʜ. 
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ʊɽʈʄʆʆɹʈɸɹʆʊʂɸ ʍʃʆʇʂɸ-ʉʓʈʎɸ ʉ ʇʈʀʄɽʅɽʅʀɽʄ 

ʀʅʊɽʃʃɽʂʊʋɸʃʔʅʆʁ ʊɽʍʅʆʃʆɻʀʀ1 
 

ʉʘʠʜʦʚ ɼ.ɸ., ʀʙʨʦʭʠʤʦʚ ʍ.ʀ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʊʘʜʞʠʢʠʩʪʘʥʘ 

 

ʈʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʨʘʟʣʠʯʥʳʝ ʦʪʨʘʩʣʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪʢʨʳʚʘʝʪ ʙʦʣʴʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʨʦʩʪʫ ʵʢʦʥʦʤʠʢʠ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʩʝʣʴʭʦʟʧʨʦʜʫʢʪʦʚ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʵʥʝʨʛʦʸʤʢʠʝ 

ʠ ʜʦʨʦʛʦʩʪʦʷʱʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʧʦʚʳʰʝʥʠʶ ʩʝʙʝʩʪʦʠʤʦʩʪʠ, ʘ ʟʘʯʘʩʪʫʶ 

ʠ ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʦʣʫʧʨʦʜʫʢʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʮʝʣʝʚʳʭ ʚʳʨʘʙʘʪʳʚʘʝʤʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. ʅʘʧʨʠʤʝʨ, ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʧʨʠ ʩʫʰʢʝ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʪʨʘʜʠʮʠʦʥʥʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʥʚʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ ʚ ʙʘʨʘʙʘʥʥʳʭ ʭʣʦʧʢʦʩʫʰʠʣʢʘʭ ʤʘʨʢʠ 

2ʉɹ-10, ʉɹʆ, ʉɹʊ, ʄʉ, ʚ ʢʦʪʦʨʦʤ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʦʮʝʩʩ ʥʘʛʨʝʚʘʥʠʷ ʚʦʟʜʫʭʘ ʩ ʧʨʦʜʫʢʪʘʤʠ 

ʧʠʪʘʥʠʷ, ʪ.ʝ. ʩʞʠʛʘʥʠʝ ʞʠʜʢʠʭ ʚʠʜʦʚ ʠʣʠ ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʪʦʧʣʠʚʘ.  

ʉʫʱʝʩʪʚʝʥʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ, ʚʦ-ʧʝʨʚʳʭ, ʩʞʠʛʘʥʠʝ 

ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʪʦʧʣʠʚʘ, ʚʦ-ʚʪʦʨʳʭ, ʥʘʨʫʰʝʥʠʝ ʵʢʦʣʦʛʠʠ, ʚ-ʪʨʝʪʴʠʭ, ʥʠʟʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ ʧʨʦʮʝʩʩʘ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʩʳʨʴʷ ʚ ʧʨʦʮʝʩʩʝ ʩʫʰʢʠ 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢʞʝ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʠʭ ʦʙʲʸʤʘʭ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ. ʇʦ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʳʯʥʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʧʥʝʚʤʦʪʨʘʥʩʧʦʨʪʘ ʠ ʵʛʦ ʵʣʝʤʝʥʪʳ - ʚʝʥʪʠʣʷʪʦʨ ɺʎ-12ʄ ʠʣʠ ʎʄ-100, 

ʩʝʧʘʨʘʪʦʨ ʉʍ ʠʣʠ ʉʉ-15ɸ ʠ ʮʠʢʣʦʥʥʳʝ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʦʯʠʩʪʢʠ ʟʘʛʨʷʟʥʸʥʥʦʛʦ ʚʦʟʜʫʭʘ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʝʛʦ ʚʳʙʨʦʩʦʤ ʚ ʘʪʤʦʩʬʝʨʫ. ʕʪʦ ʥʝ ʪʦʣʴʢʦ ʩʦʟʜʘʸʪ ʚʳʩʦʢʦʝ ʪʨʝʥʠʝ  ʤʝʞʜʫ 

ʭʣʦʧʢʦʤ-ʩʳʨʮʦʤ ʠ ʩʦʧʨʠʢʘʩʘʶʱʠʤʠʩʷ ʚʥʫʪʨʝʥʥʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠ ʩʪʝʥʢʘʤʠ ʪʨʫʙʳ, ʥʦ ʠ 

ʧʨʠʚʦʜʠʪ ʢ ʨʝʟʢʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʥʠʞʘʝʪ ʢʘʯʝʩʪʚʦ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʪʘʢ ʢʘʢ ʧʨʠ ʵʪʦʤ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʤʷʪʠʝ, ʨʘʟʨʳʚ ʚʦʣʦʢʦʥ, ʧʦʚʨʝʞʜʝʥʠʝ ʚʦʣʦʢʥʘ, ʩʝʤʷʥ, ʯʘʩʪʠʯʥʦʝ ʠʟʤʝʣʴʯʝʥʠʝ 

ʘʢʪʠʚʥʳʭ ʢʨʫʧʥʳʭ ʩʦʨʥʳʭ ʧʨʠʤʝʩʝʡ ʚ ʤʝʣʢʫʶ ʠ ʜʨ. ʂʨʦʤʝ ʪʦʛʦ, ʪʨʫʜʥʦ ʜʦʩʪʠʯʴ ʪʨʝʙʫʝʤʦʡ 

ʚʣʘʞʥʦʩʪʠ ʢʦʥʝʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʙʘʢʪʝʨʠʡ, ʧʨʠʚʦʜʷʱʠʭ ʢ 

ʨʝʟʢʦʤʫ ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʤ ʭʨʘʥʝʥʠʠ, ʘ ʪʘʢʞʝ ʦʧʘʩʥʦʩʪʴ 

ʝʛʦ ʚʦʟʛʦʨʘʥʠʷ ʟʘ ʩʯʸʪ ʩʘʤʦʨʘʟʦʛʨʝʚʘ. 

                                                           
 

1 ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʥʘʫʯʥʦʤ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʠ ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨʘ ʀʙʨʦʛʠʤʦʚʘ ʍ.ʀ. 
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ɺ ʩʪʘʥʜʘʨʪʘʭ ʧʨʠ ʙʳʚʰʝʡ ʝʜʠʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʝ 3279-76 - çɺʦʣʦʢʥʦ 

ʭʣʦʧʢʦʚʦʝè ʥʝ ʧʨʠʜʘʚʘʣʦʩʴ ʟʥʘʯʝʥʠʝ ʚʥʝʰʥʝʤʫ ʚʠʜʫ ʚʦʣʦʢʥʘ. ʊʘʢʞʝ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ 

ʤʘʣʦ ʙʳʣʦ ʫʜʝʣʝʥʦ ʚʥʠʤʘʥʠʷ ʠʟʫʯʝʥʠʶ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ. ɺ ʥʘʯʘʣʝ 90-ʭ 

ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʯʘʩʪʠʯʥʦ ʥʘʯʘʣʠ ʟʘʥʠʤʘʪʴʩʷ ʠʟʫʯʝʥʠʝʤ ʜʘʥʥʦʡ 

ʧʨʦʙʣʝʤʳ. ɺ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʩʪʘʥʜʘʨʪʝ 3279-95 - çɺʦʣʦʢʥʦ ʭʣʦʧʢʦʚʦʝè ʵʪʦʡ 

ʧʨʦʙʣʝʤʝ ʧʨʠʜʘʚʘʣʦʩʴ ʟʥʘʯʝʥʠʝ ʠ ʙʳʣʦ ʫʢʘʟʘʥʦ, ʯʪʦ ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, 

ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʢʘʯʝʩʪʚʦ ʚʦʣʦʢʥʘ, ʮʚʝʪ (ʚʥʝʰʥʠʡ ʚʠʜ) ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ. ʅʘ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʭʣʦʧʢʦʚʦʡ ʙʠʨʞʝ ʧʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʩʪʦʠʤʦʩʪʴ 

ʚʦʣʦʢʥʘ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʜʦʩʪʫʧʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚʳʨʘʙʦʪʢʠ ʪʝʧʣʦʥʦʩʠʪʝʣʷ, ʥʝ 

ʚʣʠʷʶʱʝʛʦ ʥʘ ʚʥʝʰʥʠʡ ʚʠʜ ʚʦʣʦʢʥʘ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʩʧʦʩʦʙʦʚ ʩʫʰʢʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʦʣʥʦʛʦ ʦʙʲʸʤʘ ʢʘʤʝʨʳ ʩʫʰʠʣʴʥʦʡ ʤʘʰʠʥʳ ʠ ʛʦʨʷʯʝʛʦ ʚʦʟʜʫʭʘ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ 

ʟʘʜʘʯʝʡ. 

ɸʚʪʦʨʘʤʠ ʨʘʟʨʘʙʦʪʘʥ ʩʧʝʮʠʘʣʴʥʳʡ ʤʘʢʝʪ ʩʫʰʠʣʴʥʦʛʦ ʙʘʨʘʙʘʥʘ ʩ ʚʥʫʪʨʝʥʥʠʤ 

ʦʬʦʨʤʣʝʥʠʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʢʝʨʘʤʠʢʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʦʛʦ ʚ ʧʨʦʮʝʩʩʘʭ ʩʫʰʢʠ 

ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʩʦʢʨʘʱʝʥʠʝʤ 

ʚʨʝʤʝʥʠ ʩʫʰʢʠ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʪʠʤʘʣʴʥʦʝ ʢʘʯʝʩʪʚʦ ʢʦʥʝʯʥʦʛʦ ʮʝʣʝʚʦʛʦ ʧʨʦʜʫʢʪʘ.  

ʉʚʝʜʝʥʠʷ ʦ ʢʝʨʘʤʠʢʝ: ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʨʦʝʥʠʷ ʨʘʟʣʠʯʘʶʪ ʪʦʥʢʫʶ ʢʝʨʘʤʠʢʫ -

ʯʝʨʝʧʦʢ ʩʪʝʢʣʦʚʠʜʥʳʡ ʠʣʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʡ ʠ ʛʨʫʙʫʶ - ʯʝʨʝʧʦʢ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʡ. 

ʆʩʥʦʚʥʳʝ ʚʠʜʳ ʪʦʥʢʦʡ ʢʝʨʘʤʠʢʠ - ʬʘʨʬʦʨ, ʧʦʣʫʬʘʨʬʦʨ, ʬʘʷʥʩ, ʤʘʡʦʣʠʢʘ. ʆʩʥʦʚʥʦʡ ʚʠʜ 

ʛʨʫʙʦʡ ʢʝʨʘʤʠʢʠ - ʛʦʥʯʘʨʥʘʷ ʢʝʨʘʤʠʢʘ. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʟʣʠʯʘʶʪ ʢʝʨʘʤʠʢʫ ʢʘʨʙʠʜʥʫʶ - 

ʢʘʨʙʠʜ ʚʦʣʴʬʨʘʤʘ, ʢʘʨʙʠʜ ʢʨʝʤʥʠʷ, ʘʣʶʤʦʦʢʩʠʜʥʫʶ, ʮʠʨʢʦʥʠʝʚʫʶ (ʥʘ ʦʩʥʦʚʝ ZrO2), 

ʥʠʪʨʠʜʥʫʶ (ʥʘ ʦʩʥʦʚʝ AlN) ʠ ʧʨ. ʆʪʜʝʣʴʥʳʝ ʚʠʜʳ ʢʝʨʘʤʠʢʠ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʦʩʪʝʧʝʥʥʦ ʧʦ 

ʤʝʨʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʚʦʡʩʪʚ ʩʳʨʴʷ ʠ 

ʧʦʣʫʯʘʝʤʳʭ ʫʩʣʦʚʠʡ ʦʙʨʘʙʦʪʢʠ  [1]. 

ʂʝʨʘʤʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʨʘʩʯʸʪʥʦʛʦ ʩʦʩʪʘʚʘ ʩʠʥʪʝʟʠʨʦʚʘʣʠ ʧʣʘʚʣʝʥʠʝʤ ʥʘ 

ʩʧʝʮʠʘʣʴʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ. ʇʦʣʫʯʝʥʥʫʶ ʧʣʘʚʣʝʥʫʶ ʢʝʨʘʤʠʢʫ ʠʟʤʝʣʴʯʘʣʠ ʚ ʧʦʨʦʰʦʢ ʠ, 

ʠʩʧʦʣʴʟʫʷ ʩʚʷʟʳʚʘʶʱʫʶ ʜʦʙʘʚʢʫ, ʥʘʥʦʩʠʣʠ ʥʘ ʚʥʫʪʨʝʥʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʜʝʪʘʣʝʡ ʢʘʤʝʨʳ 

ʩʫʰʠʣʢʠ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʡ ʙʳʣʘ ʧʦʤʝʱʝʥʘ ʥʠʭʨʦʤʦʚʘʷ ʩʧʠʨʘʣʴ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʪʝʧʣʘ. 

ʊʦʣʱʠʥʘ ʢʝʨʘʤʠʯʝʩʢʦʛʦ ʩʣʦʷ ʩʦʩʪʘʚʣʷʣʘ ~20-40 ʤʢʤ. ʅʘ ʩʝʪʯʘʪʦʤ ʧʦʜʜʦʥʝ ʧʦʤʝʱʘʣʠ 

ʦʙʨʘʟʮʳ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʠ ʚʚʦʜʠʣʠ ʚ ʢʘʤʝʨʫ ʩʫʰʠʣʢʠ.  

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʩʷ ʭʣʦʧʦʢ-ʩʳʨʝʮ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʠ 

ʌʣʦʨʘ, IV-ʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ cʦʨʪʘ 2-ʛʦ ʢʣʘʩʩʘ, ʫʨʦʞʘʷ 2022 ʛʦʜʘ, ʩʦʙʨʘʥʥʦʛʦ ʚ ɺʘʭʰʩʢʦʡ 

ʭʣʦʧʢʦʚʦʡ ʟʦʥʝ ʍʘʪʣʦʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʦʙʨʘʟʮʳ ʭʣʦʧʢʘ-

ʩʳʨʮʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʚʣʘʞʥʦʩʪʴ ʧʨʠ ʝʛʦ ʭʨʘʥʝʥʠʷ 13,18%, ʘ ʧʦʜʚʝʨʛʥʫʪʦʝ ʧʦʜʩʫʰʢʦʡ 

ʚʣʘʞʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 10,0%. ʀʟʤʝʥʝʥʠʝ ʚʣʘʞʥʦʩʪʠ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʠʟʤʝʨʝʥʦ ʯʝʨʝʟ 

ʦʧʨʝʜʝʣʸʥʥʦʝ ʚʨʝʤʷ ʧʦ ʧʦʢʘʟʘʥʠʷʤ ʚʝʩʦʚ, ʘ ʚʣʘʞʥʦʩʪʴ ʩʝʤʷʥ ʦʧʨʝʜʝʣʠʣʠ ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʤʝʪʦʜʠʢʝ ʠ ʘʧʧʘʨʘʪʫʨʝ, ʧʨʠʚʝʜʸʥʥʳʭ ʚ ʨʘʙʦʪʝ [2], ʘ ʪʝʦʨʝʪʠʯʝʩʢʠ ʧʦ ʵʤʧʠʨʠʯʝʩʢʠʤ 

ʟʘʚʠʩʠʤʦʩʪʷʤ [3].   

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʸʥʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʨʘʟʮʘ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʠ 

ʩʝʤʝʥʘ, ʚʣʘʞʥʦʩʪʴ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʣʘ 10,02 ʠ 12,72% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 1, ʘ ʚ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʫʰʢʠ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʩ ʥʘʯʘʣʴʥʦʡ 

ʚʣʘʞʥʦʩʪʴʶ 13,12%. 

  

https://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D1%80%D1%84%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D1%8F%D0%BD%D1%81
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%B9%D0%BE%D0%BB%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%93%D0%BE%D0%BD%D1%87%D0%B0%D1%80%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%BE%D0%B4%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D0%B1%D0%B8%D0%B4_%D0%B2%D0%BE%D0%BB%D1%8C%D1%84%D1%80%D0%B0%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D0%B1%D0%B8%D0%B4_%D0%BA%D1%80%D0%B5%D0%BC%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9E%D0%BA%D1%81%D0%B8%D0%B4_%D0%B0%D0%BB%D1%8E%D0%BC%D0%B8%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9E%D0%BA%D1%81%D0%B8%D0%B4_%D1%86%D0%B8%D1%80%D0%BA%D0%BE%D0%BD%D0%B8%D1%8F(IV)
https://ru.wikipedia.org/wiki/%D0%9D%D0%B8%D1%82%D1%80%D0%B8%D0%B4_%D0%B0%D0%BB%D1%8E%D0%BC%D0%B8%D0%BD%D0%B8%D1%8F
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ʊʘʙʣʠʮʘ 1. - ʉʫʰʢʘ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʩ ʥʘʯʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʴʶ 10,02% 
 

ˉ ʧ/ʧ ɺʨʝʤʷ ʩʫʰʢʠ, ʤʠʥ 0 1 2 3 4 5 

1. ʆʩʪʘʪʦʯʥʘʷ ʤʘʩʩʘ, % 100 98,12 97,62 97,24 96,56 95,12 

2. ɺʣʘʞʥʦʩʪʴ: 

- ʚʦʣʦʢʥʘ 

- ʩʝʤʝʥʘ 

7,26 

 

12,72 

7,14 

 

12,16 

6,42 

 

11,54 

6,30 

 

11,22 

6,12 

 

11,04 

5,54 

 

10,18 
 

ʊʘʙʣʠʮʘ 2. - ʉʫʰʢʘ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʩ ʥʘʯʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʴʶ 13,12% 
 

ˉ 

ʧ/ʧ 

ɺʨʝʤʷ 

ʩʫʰʢʠ, ʤʠʥ 
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1. ʆʩʪʘʪʦʯʥʘʷ 

ʤʘʩʩʘ, % 

100 98,22 96,52 95,36 94,24 93,27 93,10 92,12 91,26 90,48 90,12 

2. ɺʣʘʞʥʦʩʪʴ: 

- ʚʦʣʦʢʥʘ 

-ʩʝʤʝʥʘ 

 

9,18 

15,62 

 

8,46 

15,08 

 

8,22 

14,64 

 

7,34 

13,56 

 

7,08 

12,34 

 

6,44 

11,64 

 

6,24 

11,18 

 

6,02 

11,0 

 

5,32 

10,42 

 

5,18 

10,12 

 

5,02 

10,04 

 

 

ʅʘ ʨʠʩʫʥʢʝ 1 ʠ ʚ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʧʦ ʩʫʰʢʝ ʠʩʭʦʜʥʦʛʦ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʩ 

ʚʣʘʞʥʦʩʪʴʶ 10,02%. ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʧʨʠʚʝʜʸʥʥʳʭ ʜʘʥʥʳʭ, ʜʦʩʪʘʪʦʯʥʦ 3-4 ʤʠʥʫʪʳ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʧʝʨʝʨʘʙʦʪʢʠ. 
 

 
ʈʠʩʫʥʦʢ 1. ɼʠʘʛʨʘʤʤʘ ʟʘʚʠʩʠʤʦʩʪʠ ʦʩʪʘʪʦʯʥʦʡ ʤʘʩʩʳ, ʚʣʘʞʥʦʩʪʠ  

ʚʦʣʦʢʥʘ, ʩʝʤʝʥʘ ʦʪ ʚʨʝʤʝʥʠ ʧʨʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

 ʩʫʰʢʠ ʭʣʦʧʢʘ-ʩʳʨʮʘ 5 ʤʠʥʫʪ 
 

ʅʘ ʨʠʩʫʥʢʝ 2 ʠ ʚ ʪʘʙʣʠʮʝ 2 ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʩʫʰʢʠ ʦʙʨʘʟʮʘ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʩ 

ʚʣʘʞʥʦʩʪʴʶ 13,12%. ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʧʨʠʚʝʜʸʥʥʳʭ ʜʘʥʥʳʭ, ʜʦʩʪʘʪʦʯʥʦ 5-6 ʤʠʥʫʪ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʦʧʪʠʤʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ. 

ʊʘʢʞʝ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʩʫʰʢʠ ʭʣʦʧʢʘ-ʩʳʨʮʘ 4, 5-ʛʦ ʩʦʨʪʦʚ 

ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ, ʯʝʤ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʧʝʨʚʳʭ ʩʦʨʪʦʚ. ɺʝʨʦʷʪʥʝʝ ʚʩʝʛʦ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʥʘʣʠʯʠʝʤ 
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ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʧʦʨʠʩʪʦʩʪʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʙʳʩʪʨʦʤʫ ʫʜʘʣʝʥʠʶ ʚʣʘʛʠ ʯʝʨʝʟ ʧʦʨʠʩʪʳʝ 

ʟʦʥʳ. 

 
 

ʈʠʩʫʥʦʢ 2. ɼʠʘʛʨʘʤʤʘ ʟʘʚʠʩʠʤʦʩʪʠ ʦʩʪʘʪʦʯʥʦʡ ʤʘʩʩʳ, ʚʣʘʞʥʦʩʪʠ 

 ʚʦʣʦʢʥʘ, ʩʝʤʝʥʘ ʦʪ ʚʨʝʤʝʥʠ ʧʨʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ  

ʩʫʰʢʠ ʭʣʦʧʢʘ-ʩʳʨʮʘ 10 ʤʠʥʫʪ 
 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʭʣʦʧʢʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʊʘʜʞʠʢʠʩʪʘʥʘ, 

ʠʤʝʶʱʠʭ ʋʟʙʝʢʠʩʪʘʥʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʚ ʦʩʥʦʚʥʦʤ ʫʩʪʘʥʦʚʣʝʥʳ ʧʦ ʜʚʝ ʚʦʣʦʢʥʦʦʪʜʝʣʠʪʝʣʴʥʳʭ 

ʤʘʰʠʥʳ ʤʘʨʢʠ ɼʇ-130, 4ɼʇ-130 ʠʣʠ 5ɼʇ-130, ʘ ʪʘʢʞʝ ʝʱʸ ʥʘ ʥʝʢʦʪʦʨʳʭ ʟʘʚʦʜʘʭ 

ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʜʞʠʥʳ ʤʘʨʢʠ 3ʍɼɼʄ, ʘ ʭʣʦʧʢʦʟʘʚʦʜʳ, ʠʤʝʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ ʉʐɸ ʠ ʂʠʪʘʷ 

- ʦʪ 4-ʭ ʜʦ 5-ʪʠ ʧʠʣʴʥʳʭ ʜʞʠʥʦʚ, ʤʦʱʥʦʩʪʴ ʧʝʨʝʨʘʙʦʪʢʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʦʨʪʘ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʩʦʩʪʘʚʣʷʝʪ 40-50 ʪʦʥʥʳ [4 -5].  

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʚʣʘʞʥʦʩʪʠ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʠ 

ʨʘʩʩʪʦʷʥʠʷ ʨʘʩʧʦʣʦʞʝʥʠʷ ʭʨʘʥʠʣʠʱʘ, ʤʦʞʥʦ ʚʤʝʩʪʦ ʧʥʝʚʤʦʪʨʘʥʩʧʦʨʪʥʦʡ ʫʩʪʘʥʦʚʢʠ 

ʧʨʠʤʝʥʠʪʴ ʟʘʢʨʳʪʫʶ ʪʨʘʥʩʧʦʨʪʸʨʥʫʶ ʣʝʥʪʫ, ʰʠʨʠʥʦʡ ʚ 600 ʤʤ ʩ ʥʘʢʣʦʥʥʦʡ ʠ ʧʨʷʤʦʡ 

ʫʯʘʩʪʢʘʤʠ ʚ ʢʘʯʝʩʪʚʝ ʵʩʪʘʢʘʜʥʦʡ ʫʩʪʘʥʦʚʢʠ. 

ʀʩʭʦʜʷ ʠʟ ʧʨʠʚʝʜʸʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʧʨʝʜʣʦʞʝʥʥʳʡ ʤʝʪʦʜ ʩʫʰʢʠ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʣʫʯʰʠʭ ʠ ʵʬʬʝʢʪʠʚʥʳʭ. 

ʋʩʪʘʥʦʚʣʝʥʥʦʝ ʚʨʝʤʷ ʩʫʰʢʠ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʢʘʢ ʜʣʷ ʝʛʦ ʭʨʘʥʝʥʠʷ, ʪʘʢ ʠ ʜʣʷ ʧʦʜʩʫʰʢʠ ʩ 

ʜʘʣʴʥʝʡʰʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ ʷʚʣʷʶʪʩʷ ʨʘʮʠʦʥʘʣʴʥʳʤʠ, ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʩʚʷʟʘʥʦ ʩ 

ʪʨʝʙʦʚʘʥʠʝʤ ʠ ʥʦʨʤʘʤʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʠʜʘ 

ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ.  

ʇʨʠ ʚʨʝʤʝʥʠ ʩʫʰʢʠ ʦʪ 3-4 ʤʠʥʫʪ ʜʣʷ ʭʣʦʧʢʘ-ʩʳʨʮʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʚʣʘʞʥʦʩʪʴ 10,02%, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʚʣʘʞʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 8,76 ʠ 8,67% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ ʜʣʷ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʩ 

ʚʣʘʞʥʦʩʪʴʶ 13,12% ʠ ʚʨʝʤʝʥʝʤ ʩʫʰʢʠ 5-6 ʤʠʥʫʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʚʣʘʞʥʦʩʪʴ ʭʣʦʧʢʘ-ʩʳʨʮʘ 

ʩʦʩʪʘʚʣʷʝʪ 9,24 ʠ 8,66% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ ʵʪʦʤ ʚʣʘʞʥʦʩʪʴ ʚʦʣʦʢʥʘ ʜʣʷ ʚʨʝʤʝʥʠ ʩʫʰʢʠ ʦʪ 

3-4 ʤʠʥʫʪ ʩʦʩʪʘʚʣʷʝʪ 6,22 ʠ 6,38%, ʘ ʧʨʠ 5-6 ʤʠʥʫʪ ʩʫʰʢʠ - 6,18 ʠ 6,56%. ʆʪʩʶʜʘ ʚʳʪʝʢʘʝʪ, 

ʯʪʦ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʫʚʣʘʞʥʝʥʠʠ ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ ʥʘ ʟʘʚʦʜʘʭ ʧʝʨʚʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʭʣʦʧʢʘ-

ʩʳʨʮʘ ʩʦʩʪʘʚʣʷʝʪ ʚ ʧʦʨʷʜʢʝ 1,5 - 2,0%  [6].  

ɺʳʚʦʜʳ. ʇʨʦʚʝʜʸʥʥʳʝ ʦʧʳʪʳ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʢʝʨʘʤʠʢʠ ʚ 

ʫʩʪʨʦʡʩʪʚʘʭ ʜʣʷ ʩʫʰʢʠ ʭʣʦʧʢʘ-ʩʳʨʮʘ, ʢʘʢ ʜʣʷ ʝʛʦ ʭʨʘʥʝʥʠʷ, ʪʘʢ ʠ ʜʣʷ ʧʦʜʩʫʰʢʠ ʩ ʜʘʣʴʥʝʡʰʝʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ ʷʚʣʷʶʪʩʷ ʨʘʮʠʦʥʘʣʴʥʳʤʠ, ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʩʚʷʟʘʥʦ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʠ ʥʦʨʤʘʤʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʮʚʝʪʘ 

ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʚʨʝʤʷ ʩʫʰʢʠ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʚʣʘʞʥʦʩʪʴʶ ʷʚʣʷʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤʠ ʠ ʵʢʦʥʦʤʠʯʥʳʤʠ. ɼʣʷ ʵʪʦʛʦ 
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ʦʧʨʝʜʝʣʝʥʘ ʧʦʪʨʝʙʥʦʩʪʴ ʫʚʣʘʞʥʝʥʠʷ ʭʣʦʧʢʦʚʦʛʦ ʚʦʣʦʢʥʘ ʥʘ ʟʘʚʦʜʘʭ ʧʝʨʚʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ 

ʭʣʦʧʢʘ-ʩʳʨʮʘ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʣʷʝʪ 1,5 - 2,0%.  

ʇʨʝʜʣʦʞʝʥʥʳʝ ʚʘʨʠʘʥʪʳ ʧʝʨʝʨʘʙʦʪʢʠ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʩʪʠʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʣʠʥʠʶ, ʩʥʠʟʠʪʴ ʨʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

ʚ 2-3 ʨʘʟʘ, ʠʩʢʣʶʯʠʪʴ ʩʞʠʛʘʥʠʝ ʞʠʜʢʦʛʦ ʠ ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʪʦʧʣʠʚʘ, ʩʥʠʟʠʪʴ 

ʩʫʤʤʘʨʥʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʨʘʩʭʦʜ ʚ 5,2 ʨʘʟʘ, ʧʦʚʳʩʠʪʴ ʥʘʜʸʞʥʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʝʛʦ ʤʘʪʝʨʠʘʣʦʸʤʢʦʩʪʴ, ʦʙʝʩʧʝʯʠʪʴ ʵʢʦʥʦʤʠʯʥʫʶ ʩʫʰʢʫ ʩ ʤʠʥʠʤʘʣʴʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʚʣʘʛʠ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʘʟʚʠʪʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʩʘʤʦʚʦʟʛʦʨʘʥʠʷ ʭʣʦʧʢʘ-

ʩʳʨʮʘ ʧʨʠ ʝʛʦ ʭʨʘʥʝʥʠʠ. 
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ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʊʘʜʞʠʢʠʩʪʘʥʘ 
 

ʉʦʚʦʢʫʧʥʦʩʪʴ ʥʦʨʤʘʪʠʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʥʘʟʥʘʯʝʥʠʶ ʦʜʝʞʜʳ 

ʜʝʪʩʢʦʛʦ ʠ ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ, ʢʘʯʝʩʪʚʫ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʜʣʷ ʝʸ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʬʦʨʤʠʨʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʚʝʜʝʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʦʜʝʞʜʳ ʜʣʷ 

ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ - ʰʢʦʣʴʥʦʡ ʬʦʨʤʳ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʰʢʦʣʴʥʦʡ ʬʦʨʤʳ ʪʘʢʞʝ ʦʙʫʩʣʦʚʣʝʥʘ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ 

ʜʝʪʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ ʚ ʧʝʨʠʦʜ ʦʙʫʯʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʠʥʘʤʠʯʝʩʢʠʡ ʢʦʤʬʦʨʪ 

ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʦʙʫʯʝʥʠʷ ʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʠ ʠʛʨʘʝʪ 
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ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʩʦʭʨʘʥʝʥʠʠ ʠ ʫʢʨʝʧʣʝʥʠʠ ʟʜʦʨʦʚʴʷ ʫʯʝʥʠʢʦʚ [1]. ʐʢʦʣʴʥʘʷ ʦʜʝʞʜʘ 

ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ, ʥʦ ʠ ʫʜʦʙʥʦʡ, ʙʝʟʦʧʘʩʥʦʡ ʠ ʜʦʣʛʦʚʝʯʥʦʡ.  

ʂʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʢ ʤʝʪʦʜʠʢʘʤ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʥʝʤʘʣʦʚʘʞʥʳʤ 

ʬʘʢʪʦʨʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʰʢʦʣʴʥʦʡ ʬʦʨʤʳ. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʦʩʥʦʚ ʢʦʥʩʪʨʫʢʮʠʡ ʜʝʪʩʢʠʭ ʠʟʜʝʣʠʡ ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʦ ʨʘʩʯʸʪʘʤ, 

ʘʥʘʣʦʛʠʯʥʳʤ ʨʘʩʯʸʪʘʤ ʜʣʷ ʦʜʝʞʜʳ ʚʟʨʦʩʣʳʭ, ʥʦ ʩ ʫʯʸʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʧʦʨʮʠʡ ʠ 

ʪʝʣʦʩʣʦʞʝʥʠʷ ʢʘʞʜʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ. ʕʪʦ ʥʘʭʦʜʠʪ ʦʪʨʘʞʝʥʠʝ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʟʤʝʨʝʥʠʡ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʠʣʠ ʪʠʧʦʚʳʭ ʬʠʛʫʨ ʜʝʪʝʡ, ʚ ʚʳʙʦʨʝ ʚʝʣʠʯʠʥ ʧʨʠʙʘʚʦʢ ʢ ʨʘʟʣʠʯʥʳʤ ʫʯʘʩʪʢʘʤ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʚ ʠʟʤʝʥʝʥʠʠ ʟʥʘʯʝʥʠʡ ʨʷʜʘ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʯʸʪʥʳʭ ʬʦʨʤʫʣ.  

ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʨʘʩʯʸʪʦʚ ʩʣʫʞʘʪ ʨʘʟʤʝʨʥʳʝ ʧʨʠʟʥʘʢʠ ʪʠʧʦʚʳʭ ʬʠʛʫʨ ʠ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʧʨʠʙʘʚʢʠ ʢ ʥʠʤ. ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʨʘʩʯʸʪʥʦ-ʛʨʘʬʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʧʦʩʪʨʦʝʥʠʷ 

ʨʘʟʚʸʨʪʦʢ ʜʝʪʘʣʝʡ ʦʜʝʞʜʳ ʜʣʷ ʜʝʪʝʡ ʠʤʝʶʪ ʥʝʢʦʪʦʨʳʝ ʦʙʱʠʝ ʯʝʨʪʳ, ʥʦ ʚ ʮʝʣʦʤ ʦʪʣʠʯʘʶʪʩʷ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʫʟʣʦʚ ʯʝʨʪʝʞʘ, ʧʦ 

ʩʪʨʫʢʪʫʨʝ ʨʘʩʯʸʪʥʳʭ ʬʦʨʤʫʣ ʠ ʠʩʧʦʣʴʟʫʝʤʳʤ ʧʨʠʸʤʘʤ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʩʪʨʦʝʥʠʷ.  

ɺ ʤʝʪʦʜʠʢʝ ʎʅʀʀʐʇ ʧʝʨʝʜ ʧʦʩʪʨʦʝʥʠʝʤ ʯʝʨʪʝʞʘ ʢʦʥʩʪʨʫʢʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʨʘʩʯʸʪ ʧʘʨʘʤʝʪʨʦʚ ʨʫʢʘʚʘ ʠ ʰʠʨʠʥʳ ʩʝʪʢʠ ʯʝʨʪʝʞʘ. ɺ ʤʝʪʦʜʠʢʘʭ ɽʄʂʆ 

ʉʕɺ ʠ ʎʆʊʐʃ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʨʘʩʯʸʪ ʦʪʩʫʪʩʪʚʫʝʪ, ʧʘʨʘʤʝʪʨʳ ʙʘʟʠʩʥʦʡ ʩʝʪʢʠ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʧʦʩʪʨʦʝʥʠʷ ʯʝʨʪʝʞʘ [4]. ɼʣʷ ʩʦʚʤʝʱʝʥʠʷ ʣʠʥʠʠ ʧʦʣʫʟʘʥʦʩʘ ʥʠʞʝ 

ʣʠʥʠʠ ʪʘʣʠʠ ʩ ʚʝʨʪʠʢʘʣʴʶ ʚ ʤʝʪʦʜʠʢʝ ʎʅʀʀʐʇ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʙʦʢʦʚʘʷ ʚʳʪʘʯʢʘ (ʥʘ 

ʚʳʧʫʢʣʦʩʪʴ ʞʠʚʦʪʘ). ɺʝʣʠʯʠʥʘ ʨʘʩʪʚʦʨʘ ʚʳʪʘʯʢʠ ʥʝ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ, ʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʥʠʡ. ɺ ɽʄʂʆ ʉʕɺ ʚʳʪʘʯʢʘ ʥʘ ʚʳʧʫʢʣʦʩʪʴ ʞʠʚʦʪʘ 

ʩʪʨʦʠʪʩʷ ʛʨʘʬʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ ʥʘ ʣʠʥʠʠ ʧʦʣʫʟʘʥʦʩʘ. 

ʂʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʪʢʘʥʝʡ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʧʨʦʮʝʩʩʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ 

ʦʧʨʝʜʝʣʠʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʘʪʝʨʠʘʣʘ ʵʪʠʤ ʪʨʝʙʦʚʘʥʠʷʤ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ 

ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʠ ʚʘʞʥʦʩʪʴ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʬʦʨʪʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʫʯʘʱʠʭʩʷ. ʆʩʥʦʚʥʳʝ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʪʢʘʥʝʡ ʜʣʷ ʰʢʦʣʴʥʦʡ ʦʜʝʞʜʳ: 

1. ɻʠʛʠʝʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ɼʣʷ ʰʢʦʣʴʥʦʡ ʦʜʝʞʜʳ ʚʘʞʥʘ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʠ 

ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʴ ʪʢʘʥʠ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʦʤʬʦʨʪ ʧʨʠ ʥʦʩʢʝ. ɺʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ 

ʧʦʤʦʛʘʝʪ ʠʟʙʝʞʘʪʴ ʧʝʨʝʛʨʝʚʘ ʪʝʣʘ, ʘ ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʧʠʪʳʚʘʥʠʝ ʧʦʪʘ, ʯʪʦ 

ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʧʨʠ ʘʢʪʠʚʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ ʜʝʪʝʡ. 

2. ɻʠʧʦʘʣʣʝʨʛʝʥʥʦʩʪʴ. ɼʝʪʠ ʧʦʜʚʝʨʞʝʥʳ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʨʝʘʢʮʠʷʤ, ʧʦʵʪʦʤʫ ʪʢʘʥʴ 

ʜʦʣʞʥʘ ʙʳʪʴ ʙʝʟʦʧʘʩʥʦʡ ʜʣʷ ʢʦʞʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʪʫʨʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʘʢʠʭ ʢʘʢ ʭʣʦʧʦʢ 

ʠʣʠ ʪʢʘʥʴ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʭʠʤʠʯʝʩʢʠʭ ʜʦʙʘʚʦʢ ʩʥʠʞʘʝʪ ʨʠʩʢ ʘʣʣʝʨʛʠʡ. 

3. ʀʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʠ ʧʨʦʯʥʦʩʪʴ. ʐʢʦʣʴʥʘʷ ʬʦʨʤʘ ʜʦʣʞʥʘ ʚʳʜʝʨʞʠʚʘʪʴ 

ʠʥʪʝʥʩʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʯʘʩʪʳʝ ʩʪʠʨʢʠ. ʇʨʦʯʥʳʝ ʠ ʠʟʥʦʩʦʩʪʦʡʢʠʝ ʪʢʘʥʠ, ʪʘʢʠʝ ʢʘʢ ʩʤʝʩʴ 

ʧʦʣʠʵʩʪʝʨʘ ʠ ʭʣʦʧʢʘ ʭʦʨʦʰʦ ʧʦʜʭʦʜʷʪ ʜʣʷ ʵʪʦʡ ʮʝʣʠ. ʉʤʝʩʦʚʳʝ ʪʢʘʥʠ ʪʘʢʞʝ ʦʙʣʘʜʘʶʪ 

ʤʝʥʴʰʝʡ ʩʢʣʦʥʥʦʩʪʴʶ ʢ ʩʤʠʥʘʥʠʶ, ʯʪʦ ʜʝʣʘʝʪ ʦʜʝʞʜʫ ʙʦʣʝʝ ʫʜʦʙʥʦʡ ʜʣʷ ʝʞʝʜʥʝʚʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

4. ʄʦʨʱʠʥʠʩʪʦʩʪʴ ʠ ʫʭʦʜ. ʐʢʦʣʴʥʘʷ ʦʜʝʞʜʘ ʜʦʣʞʥʘ ʙʳʪʴ ʣʸʛʢʦʡ ʚ ʫʭʦʜʝ, ʧʦʵʪʦʤʫ 

ʚʘʞʥʦ ʦʮʝʥʠʚʘʪʴ ʩʢʣʦʥʥʦʩʪʴ ʪʢʘʥʠ ʢ ʩʤʠʥʘʥʠʶ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʛʣʘʞʢʠ. ʆʜʝʞʜʘ, ʪʨʝʙʫʶʱʘʷ 

ʯʘʩʪʦʡ ʛʣʘʞʢʠ ʠʣʠ ʜʨʫʛʠʭ ʪʨʫʜʦʸʤʢʠʭ ʧʨʦʮʝʜʫʨ ʧʦ ʫʭʦʜʫ, ʤʦʞʝʪ ʙʳʪʴ ʤʝʥʝʝ ʫʜʦʙʥʦʡ ʢʘʢ ʜʣʷ 

ʫʯʝʥʠʢʦʚ, ʪʘʢ ʠ ʜʣʷ ʠʭ ʨʦʜʠʪʝʣʝʡ. 

5. ɹʝʟʦʧʘʩʥʦʩʪʴ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʢʘʥʝʡ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ ʢʨʘʩʠʪʝʣʠ ʠ ʩʪʘʙʠʣʠʟʘʪʦʨʳ. ʂʦʤʧʣʝʢʩʥʘʷ 
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ʦʮʝʥʢʘ ʫʯʠʪʳʚʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʟʜʦʨʦʚʴʝ 

ʨʝʙyʥʢʘ. 

6. ʂʦʤʬʦʨʪ ʧʨʠ ʥʦʩʢʝ. ʊʢʘʥʴ ʜʦʣʞʥʘ ʙʳʪʴ ʤʷʛʢʦʡ ʠ ʥʝ ʚʳʟʳʚʘʪʴ ʨʘʟʜʨʘʞʝʥʠʷ, 

ʦʩʦʙʝʥʥʦ ʚ ʟʦʥʘʭ ʧʨʷʤʦʛʦ ʢʦʥʪʘʢʪʘ ʩ ʢʦʞʝʡ. ɼʣʷ ʵʪʦʛʦ ʧʨʦʚʦʜʷʪ ʪʝʩʪʳ ʥʘ ʦʱʫʧʴ, ʘ ʪʘʢʞʝ 

ʦʮʝʥʠʚʘʶʪ ʵʣʘʩʪʠʯʥʦʩʪʴ ʪʢʘʥʠ ʠ ʝʸ ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʚʦʙʦʜʫ ʜʚʠʞʝʥʠʷ. 

7. ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ. ʂʘʯʝʩʪʚʦ ʰʢʦʣʴʥʦʡ ʬʦʨʤʳ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʸ 

ʮʝʥʦʚʦʡ ʜʦʩʪʫʧʥʦʩʪʴʶ. ʐʢʦʣʴʥʘʷ ʦʜʝʞʜʘ ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʩʪʫʧʥʦʡ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʩʝʤʝʡ, 

ʧʦʵʪʦʤʫ ʪʢʘʥʠ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʙʘʣʘʥʩ ʤʝʞʜʫ ʩʪʦʠʤʦʩʪʴʶ ʠ 

ʜʦʣʛʦʚʝʯʥʦʩʪʴʶ. 

 ʄʝʪʦʜʳ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʪʢʘʥʝʡ: 

ü ʌʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ.  ɺʢʣʶʯʘʶʪ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʯʥʦʩʪʠ ʥʘ ʨʘʟʨʳʚ, 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʠʩʪʠʨʘʥʠʶ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʩʪʠʨʢʝ. ʕʪʠ ʠʩʧʳʪʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ, 

ʥʘʩʢʦʣʴʢʦ ʜʦʣʛʦ ʪʢʘʥʴ ʩʦʭʨʘʥʠʪ ʩʚʦʡ ʚʠʜ ʠ ʩʚʦʡʩʪʚʘ ʧʦʩʣʝ ʤʥʦʛʦʢʨʘʪʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ. 

ü  ɻʠʛʠʝʥʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ. ʀʟʤʝʨʷʶʪʩʷ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ 

ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʴ ʠ ʚʦʜʦʧʦʛʣʦʱʝʥʠʝ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ 

ʢʦʤʬʦʨʪʥʦʩʪʴ ʪʢʘʥʠ ʜʣʷ ʜʣʠʪʝʣʴʥʦʛʦ ʥʦʰʝʥʠʷ. 

ü ʍʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʣʠʯʠʷ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ, ʪʘʢʠʭ 

ʢʘʢ ʬʦʨʤʘʣʴʜʝʛʠʜ ʠʣʠ ʪʷʞʸʣʳʝ ʤʝʪʘʣʣʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʧʨʦʮʝʩʩʝ 

ʦʢʨʘʰʠʚʘʥʠʷ ʠʣʠ ʦʪʜʝʣʢʠ ʪʢʘʥʠ. 

ü ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ. ɺʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʮʝʥʢʫ ʪʢʘʥʠ ʧʦ ʚʥʝʰʥʝʤʫ ʚʠʜʫ, 

ʪʘʢʪʠʣʴʥʳʤ ʦʱʫʱʝʥʠʷʤ ʠ ʢʘʯʝʩʪʚʫ ʦʪʜʝʣʢʠ. ʕʪʦ ʧʦʤʦʛʘʝʪ ʧʦʥʷʪʴ, ʥʘʩʢʦʣʴʢʦ ʢʦʤʬʦʨʪʥʘ ʠ 

ʵʩʪʝʪʠʯʥʘ ʪʢʘʥʴ ʧʨʠ ʥʦʩʢʝ. 

ü ʃʠʧʦʬʠʣʴʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʪʢʘʥʠ ʚʧʠʪʳʚʘʪʴ ʚ ʩʝʙʷ ʞʠʨ ʩ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʞʠ. ɽʸ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʷʚʣʷʶʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʩʚʦʡʩʪʚʦʤ, ʧʨʠʩʫʱʠʤ ʚ 

ʦʩʥʦʚʥʦʤ ʩʠʥʪʝʪʠʯʝʩʢʠʤ ʪʢʘʥʷʤ, ʪʘʢ ʢʘʢ ʢʘʧʝʣʴʢʠ ʞʠʨʘ ʟʘʧʦʣʥʷʶʪ ʚʦʟʜʫʰʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʤʝʞʜʫ ʚʦʣʦʢʥʘʤʠ ʠ ʫʭʫʜʰʘʶʪ ʪʝʤ ʩʘʤʳʤ ʬʠʟʠʢʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʦʚ. 

ü ɻʠʜʨʦʬʦʙʥʦʩʪʴ ʪʢʘʥʠ (ʥʝʩʤʘʯʠʚʘʝʤʦʩʪʴ) - ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʛʠʜʨʦʬʠʣʴʥʦʩʪʠ 

ʩʚʦʡʩʪʚʦ. ɺʳʩʦʢʦʡ ʛʠʜʨʦʬʦʙʥʦʩʪʴʶ ʜʦʣʞʥʳ ʦʪʣʠʯʘʪʴʩʷ ʪʢʘʥʠ, ʦʙʨʘʟʫʶʱʠʝ ʚʝʨʭʥʠʡ ʩʣʦʡ 

ʦʜʝʞʜʳ ʠ ʟʘʱʠʱʘʶʱʠʝ ʦʪ ʩʥʝʛʘ, ʜʦʞʜʷ ʠ ʪʫʤʘʥʘ. 

ü ɺʣʘʛʦʸʤʢʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʪʢʘʥʠ ʚʧʠʪʳʚʘʪʴ ʚʦʜʫ ʧʨʠ ʧʦʛʨʫʞʝʥʠʠ ʚ ʥʝʸ. 

ʉʚʦʡʩʪʚʦ ʪʢʘʥʠ ʩʦʭʨʘʥʷʪʴ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʧʦʨ ʩʚʦʙʦʜʥʳʤʠ ʧʦʩʣʝ ʫʚʣʘʞʥʝʥʠʷ ʠʤʝʝʪ 

ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ, ʪʘʢ ʢʘʢ ʧʨʠ ʵʪʦʤ ʜʦʩʪʠʛʘʝʪʩʷ ʦʧʨʝʜʝʣʸʥʥʳʡ ʫʨʦʚʝʥʴ 

ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʠ ʤʝʥʴʰʝ ʠʟʤʝʥʷʶʪʩʷ ʪʝʧʣʦʚʳʝ ʩʚʦʡʩʪʚʘ ʜʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 
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ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʊʘʜʞʠʢʠʩʪʘʥʘ 
 

   ʀʩʪʦʨʠʷ ʪʝʢʩʪʠʣʷ ʚ ʉʨʝʜʥʝʡ ɸʟʠʠ ʠʤʝʝʪ ʛʣʫʙʦʢʠʝ ʢʦʨʥʠ, ʫʭʦʜʷʱʠʝ ʚ ʜʨʝʚʥʠʝ 

ʚʨʝʤʝʥʘ. ʈʝʛʠʦʥ, ʚʢʣʶʯʘʶʱʠʡ ʪʝʨʨʠʪʦʨʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʋʟʙʝʢʠʩʪʘʥʘ, ʊʘʜʞʠʢʠʩʪʘʥʘ, 

ʂʘʟʘʭʩʪʘʥʘ, ʊʫʨʢʤʝʥʠʩʪʘʥʘ ʠ ʂʠʨʛʠʟʠʠ, ʠʟʜʘʚʥʘ ʩʣʘʚʠʣʩʷ ʩʚʦʠʤʠ ʨʝʤʝʩʣʘʤʠ, ʚʢʣʶʯʘʷ 

ʪʢʘʯʝʩʪʚʦ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʢʘʥʝʡ.  

ʆʩʥʦʚʥʳʝ ʦʪʨʘʩʣʠ ʪʝʢʩʪʠʣʴʥʦʛʦ ʨʝʤʝʩʣʘ ʚ ʉʨʝʜʥʝʡ ɸʟʠʠ ʟʘʨʦʜʠʣʠʩʴ ʠ 

ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʝʱʝ ʚ ʜʨʝʚʥʝʡʰʠʡ ʧʝʨʠʦʜ. ɺ ʯʘʩʪʥʦʩʪʠ, ʵʪʦ ï ʧʨʷʜʝʥʠʝ, ʚʷʟʘʥʠʝ, 

ʪʢʘʯʝʩʪʚʦ, ʚʘʣʷʥʠʝ ʢʦʰʝʤ, ʢʦʚʨʦʜʝʣʠʝ, ʢʨʘʰʝʥʠʝ ʥʠʪʝʡ ʠ ʪʢʘʥʝʡ, ʦʨʥʘʤʝʥʪʘʮʠʷ 

ʢʨʘʩʢʘʤʠ. ʉʢʘʟʘʥʥʦʝ ʥʘʭʦʜʠʪ ʩʚʦʝ ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʚ ʙʦʣʴʰʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʥʘʡʜʝʥʥʳʭ ʘʨʪʝʬʘʢʪʦʚ. ɹʦʣʝʝ ʚʳʩʦʢʦʡ ʩʪʫʧʝʥʠ ʨʘʟʚʠʪʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʪʝʢʩʪʠʣʴʥʦʝ ʠʩʢʫʩʩʪʚʦ ʉʨʝʜʥʝʡ ɸʟʠʠ ʜʦʩʪʠʛʣʦ ʚ ʵʧʦʭʫ ʜʨʝʚʥʦʩʪʠ. ʋʞʝ ʚ ʙʨʦʥʟʦʚʦʤ ʚʝʢʝ 

ʣʶʜʠ ʥʘʯʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʰʝʨʩʪʴ, ʣʝʥ ʠ ʭʣʦʧʦʢ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʜʝʞʜʳ ʠ ʙʳʪʦʚʳʭ 

ʧʨʝʜʤʝʪʦʚ. ɸʨʭʝʦʣʦʛʠʯʝʩʢʠʝ ʥʘʭʦʜʢʠ ʚ ɹʘʢʪʨʠʠ, ʉʦʛʜʠʘʥʝ ʠ ʄʘʨʛʠʘʥʝ ʧʦʜʪʚʝʨʞʜʘʶʪ, 

ʯʪʦ ʪʢʘʥʠ ʠʛʨʘʣʠ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʞʠʟʥʠ ʜʨʝʚʥʠʭ ʦʙʱʝʩʪʚ. ʅʘʧʨʠʤʝʨ, ʥʘʡʜʝʥʥʳʝ ʚ 

ʤʦʛʠʣʴʥʠʢʘʭ ʦʙʨʘʟʮʳ ʪʢʘʥʝʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʪʢʘʯʝʩʪʚʘ ʠ ʢʨʘʩʠʣʴʥʦʛʦ 

ʠʩʢʫʩʩʪʚʘ [1, 43]. 

ɺ ʧʝʨʠʦʜ ɺʝʣʠʢʠʭ ʰʝʣʢʦʚʳʭ ʧʫʪʝʡ ʉʨʝʜʥʷʷ ɸʟʠʷ ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʧʝʨʝʢʨʝʩʪʢʝ 

ʪʦʨʛʦʚʳʭ ʧʫʪʝʡ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʨʘʟʚʠʪʠʶ ʪʝʢʩʪʠʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʉʚʦʝ ʥʘʯʘʣʦ 

ɺʝʣʠʢʠʡ ʐʝʣʢʦʚʳʡ ʧʫʪʴ ʙʨʘʣʦ ʚ ʮʝʥʪʨʘʣʴʥʦʤ ʂʠʪʘʝ, ʚ ʛʦʨʦʜʝ ʏʘʥʲʘʥ (ʩʦʚʨʝʤʝʥʥʳʡ 

ʉʠʘʥʴ). ʍʦʪʘʥ (ʥʳʥʝʰʥʠʡ ʉʋɸʈ ʂʅʈ) ʩʪʘʣ ʧʝʨʚʳʤ ʨʘʡʦʥʦʤ ʰʝʣʢʦʚʦʜʩʪʚʘ ʟʘ ʧʨʝʜʝʣʘʤʠ 

ʂʠʪʘʷ, ʛʜʝ ʠʩʧʦʢʦʥ ʚʝʢʦʚ ʞʠʚʫʪ ʪʶʨʢʦʷʟʳʯʥʳʡ ʥʘʨʦʜ ï ʫʡʛʫʨʳ, ʠʤʝʣ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ 

ʚ ʠʥʜʫʩʪʨʠʠ ʦʜʝʞʜʳ. ɺʝʣʠʢʠʡ ʰʝʣʢʦʚʳʡ ʧʫʪʴ, ʢʦʪʦʨʳʡ ʩʚʷʟʳʚʘʣ ʂʠʪʘʡ ʩ ɹʣʠʞʥʠʤ 

ɺʦʩʪʦʢʦʤ ʠ ɽʚʨʦʧʦʡ, ʧʨʦʭʦʜʠʣ ʯʝʨʝʟ ʢʣʶʯʝʚʳʝ ʛʦʨʦʜʘ, ʪʘʢʠʝ ʢʘʢ ʉʘʤʘʨʢʘʥʜ, ɹʫʭʘʨʘ ʠ 

ʄʝʨʚ. ɺʘʞʥʦʡ ʯʘʩʪʴʶ ʪʦʨʛʦʚʣʠ ʙʳʣʠ ʰʝʣʢ ʠ ʜʨʫʛʠʝ ʪʢʘʥʠ, ʢʦʪʦʨʳʝ ʚʳʩʦʢʦ ʮʝʥʠʣʠʩʴ ʚ 

ʨʝʛʠʦʥʘʭ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʠʣʠ ʢʘʨʘʚʘʥʳ. 
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ʉʨʝʜʥʝʘʟʠʘʪʩʢʠʝ ʨʝʤʝʩʣʝʥʥʠʢʠ ʥʝ ʪʦʣʴʢʦ ʟʘʥʠʤʘʣʠʩʴ ʪʦʨʛʦʚʣʝʡ, ʥʦ ʠ ʨʘʟʚʠʚʘʣʠ 

ʩʚʦʠ ʫʥʠʢʘʣʴʥʳʝ ʪʝʭʥʠʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʢʘʥʝʡ. ɺ ʯʘʩʪʥʦʩʪʠ, ʰʝʣʢʦʚʘʷ ʧʨʦʜʫʢʮʠʷ 

ʉʨʝʜʥʝʡ ɸʟʠʠ ʙʳʣʘ ʟʥʘʤʝʥʠʪʘ ʩʚʦʠʤʠ ʩʣʦʞʥʳʤʠ ʦʨʥʘʤʝʥʪʘʤʠ ʠ ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ. ɺ 

ʵʪʦ ʚʨʝʤʷ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʦʩʥʦʚʥʳʝ ʪʨʘʜʠʮʠʠ ʢʨʘʩʠʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʪʫʨʘʣʴʥʳʭ ʢʨʘʩʠʪʝʣʝʡ, ʪʘʢʠʭ ʢʘʢ ʠʥʜʠʛʦ ʠ ʢʨʘʩʠʪʝʣʴ ʠʟ ʤʘʨʝʥʳ. ʂ 

ʩʦʞʘʣʝʥʠʶ, ʪʢʘʥʠ ʧʨʦʰʝʜʰʠʭ ʚʨʝʤʝʥ ʟʥʘʯʠʪʝʣʴʥʦ ʭʫʞʝ ʩʦʭʨʘʥʷʶʪʩʷ, ʯʝʤ ʜʨʫʛʠʝ 

ʧʨʝʜʤʝʪʳ; ʥʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʠʩʪʦʨʠʷ ʪʝʢʩʪʠʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʦʩʪʘʚʠʣʘ ʥʘʤ ʥʝʤʘʣʦ 

ʙʝʩʮʝʥʥʳʭ ʦʙʨʘʟʮʦʚ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʤʘʩʪʝʨʩʪʚʘ. 

ɺ ʧʝʨʠʦʜ ʤʫʩʫʣʴʤʘʥʩʢʠʭ ʜʠʥʘʩʪʠʡ (VIIIïXIII ʚʝʢʘ) ʪʝʢʩʪʠʣʴʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʧʨʦʜʦʣʞʘʣʦ ʨʘʟʚʠʚʘʪʴʩʷ. ʆʩʦʙʝʥʥʦ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʪʝʢʩʪʠʣʴ ʦʢʘʟʘʣʠ ʧʝʨʩʠʜʩʢʠʝ ʠ 

ʘʨʘʙʩʢʠʝ ʪʨʘʜʠʮʠʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʘʜʘʧʪʠʨʦʚʘʥʳ ʢ ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ 

ʨʘʟʚʠʚʘʣʦʩʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʭʣʦʧʢʘ ʠ ʰʝʣʢʘ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʦʜʝʞʜʳ, ʢʦʚʨʦʚ ʠ ʧʨʝʜʤʝʪʦʚ ʙʳʪʘ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʪʝʭʥʠʢʠ, ʪʘʢʠʝ ʢʘʢ ʫʟʦʨʥʦʝ ʪʢʘʯʝʩʪʚʦ 

ʠ ʚʳʰʠʚʢʘ, ʩʪʘʥʦʚʠʣʠʩʴ ʚʩʝ ʙʦʣʝʝ ʠʟʦʱʨʝʥʥʳʤʠ [3, 102- 104]. 

ɺ ʵʧʦʭʫ ʧʦʟʜʥʝʛʦ ʉʨʝʜʥʝʚʝʢʦʚʴʷ ʠ ʥʘʯʘʣʘ ʅʦʚʦʛʦ ʚʨʝʤʝʥʠ ʪʝʢʩʪʠʣʴʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʉʨʝʜʥʝʡ ɸʟʠʠ ʜʦʩʪʠʛʣʦ ʩʚʦʝʛʦ ʨʘʩʮʚʝʪʘ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʚ ʨʝʛʠʦʥʝ ʘʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʭʣʦʧʦʢ ʠ ʰʝʣʢ. ʆʜʥʦʡ ʠʟ ʩʘʤʳʭ ʠʟʚʝʩʪʥʳʭ ʪʢʘʥʝʡ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʙʳʣ 

ʠʢʘʪ, ʪʝʭʥʠʢʘ ʢʦʪʦʨʦʡ ʦʩʥʦʚʘʥʘ ʥʘ ʩʣʦʞʥʦʤ ʧʨʦʮʝʩʩʝ ʦʢʨʘʰʠʚʘʥʠʷ ʥʠʪʝʡ ʧʝʨʝʜ ʠʭ 

ʪʢʘʯʝʩʪʚʦʤ. ʕʪʦ ʧʦʟʚʦʣʷʣʦ ʩʦʟʜʘʚʘʪʴ ʫʥʠʢʘʣʴʥʳʝ ʫʟʦʨʳ ʠ ʮʚʝʪʘ ʥʘ ʪʢʘʥʷʭ, ʯʪʦ ʜʝʣʘʣʦ ʠʭ 

ʦʯʝʥʴ ʧʦʧʫʣʷʨʥʳʤʠ. ʊʝʢʩʪʠʣʴ ʉʨʝʜʥʝʡ ɸʟʠʠ ʪʘʢʞʝ ʠʛʨʘʣ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʢʫʣʴʪʫʨʥʦʡ ʠ 

ʩʦʮʠʘʣʴʥʦʡ ʞʠʟʥʠ ʨʝʛʠʦʥʘ. ʅʘʧʨʠʤʝʨ, ʨʘʟʥʳʝ ʚʠʜʳ ʪʢʘʥʝʡ ʠ ʦʜʝʞʜʳ ʫʢʘʟʳʚʘʣʠ ʥʘ ʩʪʘʪʫʩ 

ʯʝʣʦʚʝʢʘ ʚ ʦʙʱʝʩʪʚʝ, ʝʛʦ ʨʦʜ ʟʘʥʷʪʠʡ ʠ ʧʨʦʠʩʭʦʞʜʝʥʠʝ. 

ʊʝʢʩʪʠʣʴʥʳʤ ʪʨʘʜʠʮʠʷʤ ʢʘʞʜʦʛʦ ʥʘʨʦʜʘ ʙʳʣʦ ʧʨʠʩʫʱʝ ʠ ʦʧʨʝʜʝʣʝʥʥʦʝ 

ʩʚʦʝʦʙʨʘʟʠʝ, ʧʨʦʜʠʢʪʦʚʘʥʥʦʝ ʝʛʦ ʢʫʣʴʪʫʨʦʡ, ʤʠʨʦʚʦʟʟʨʝʥʠʝʤ, ʘ ʪʘʢʞʝ ʧʨʠʨʦʜʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʤʝʩʪʘ ʦʙʠʪʘʥʠʷ. ʊʘʜʞʠʢʩʢʠʡ ʥʘʨʦʜ, ʯʴʷ ʢʫʣʴʪʫʨʘ 

ʨʘʩʧʨʦʩʪʨʘʥʷʣʘʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ, ʚ ʦʪʜʝʣʴʥʳʝ ʧʝʨʠʦʜʳ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʷʱʝʡ 

ʛʨʘʥʠʮʳ ʥʳʥʝʰʥʝʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʟʘʨʦʜʠʣ ʬʝʥʦʤʝʥ ʩʚʦʝʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʪʝʢʩʪʠʣʴʥʦʛʦ 

ʠʩʢʫʩʩʪʚʘ. ʀ ʵʪʦ ʠʩʢʫʩʩʪʚʦ ʦʢʘʟʘʣʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʪʘʥʦʚʣʝʥʠʝ ʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʦʙʨʘʙʦʪʢʠ ʦʩʥʦʚʥʳʭ ʥʘʪʫʨʘʣʴʥʳʭ ʪʝʢʩʪʠʣʴʥʳʭ 

ʚʦʣʦʢʦʥ (ʭʣʦʧʢʘ, ʰʝʣʢʘ, ʰʝʨʩʪʠ) ʚ ʧʨʝʜʝʣʘʭ ʫʢʘʟʘʥʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʛʨʘʥʠʮ [3, 348- 

349]. 

ɼʦʢʘʟʘʥʦ, ʯʪʦ ʪʝʢʩʪʠʣʴʥʦʝ ʨʝʤʝʩʣʦ ʪʘʜʞʠʢʦʚ ʥʘ ʢʘʞʜʦʤ ʠʩʪʦʨʠʯʝʩʢʦʤ ʵʪʘʧʝ 

ʨʘʟʚʠʚʘʣʦʩʴ ʥʘ ʦʩʥʦʚʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʠ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʠ ʚ ʦʪʥʦʰʝʥʠʠ ʧʨʝʜʳʜʫʱʠʭ 

ʧʝʨʠʦʜʦʚ. ʆʯʝʚʠʜʥʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʵʪʦʛʦ ʧʦʣʦʞʝʥʠʷ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʠ ʩʝʛʦʜʥʷ, ʚ 

ʩʦʭʨʘʥʝʥʠʠ ʚ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʨʦʤʳʩʣʘʭ ʵʪʦʛʦ ʥʘʨʦʜʘ ʨʷʜʘ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʷʨʢʦ 

ʧʨʦʷʚʠʣʠʩʴ ʚ ʤʠʥʫʚʰʠʝ ʵʧʦʭʠ [5, 50- 51].  

ʆʜʥʘ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʧʨʦʰʣʦʛʦ ʪʘʜʞʠʢʩʢʦʛʦ ʥʘʨʦʜʘ - 

ʨʘʟʚʠʪʘʷ ʪʠʧʦʣʦʛʠʷ ʪʝʢʩʪʠʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʀʤʝʥʥʦ ʙʣʘʛʦʜʘʨʷ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʠ 

ʪʨʘʜʠʮʠʡ ʩ ʛʣʫʙʦʢʦʡ ʜʨʝʚʥʦʩʪʠ ʜʦ ʥʘʰʠʭ ʜʥʝʡ, ʫʜʘʣʦʩʴ ʩʬʦʨʤʠʨʦʚʘʪʴ ʰʠʨʦʢʠʡ ʧʝʨʝʯʝʥʴ 

ʩʘʤʦʙʳʪʥʳʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʪʢʘʥʝʡ.  

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ XIX ʚ., ʧʦʩʣʝ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʉʨʝʜʥʝʡ ɸʟʠʠ ʢ ʈʦʩʩʠʠ, 

ʩʧʨʦʩ ʥʘ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʧʨʝʩʪʠʞʥʳʝ ʪʢʘʥʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʤʝʩʪʥʳʝ ʰʝʣʢʘ, ʩʪʘʣ 

ʚʦʟʨʘʩʪʘʪʴ. ʆʜʝʞʜʘ ʠʟ ʥʠʭ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ ʜʦʩʪʘʪʢʘ ʠ ʙʣʘʛʦʧʦʣʫʯʠʷ, 

ʟʥʘʢʦʤ ʚʳʩʦʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʚ ʦʙʱʝʩʪʚʝ, ʠ ʰʝʣʢʦʚʳʝ ʠʣʠ ʧʦʣʫʰʝʣʢʦʚʳʝ ʪʢʘʥʠ ʩʪʘʨʘʣʠʩʴ 
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ʧʨʠʦʙʨʝʩʪʠ ʠ ʠʤʝʪʴ ʚ ʩʚʦʝʤ ʜʦʤʝ ʭʦʪʴ ʩʢʦʣʴ-ʥʠʙʫʜʴ ʟʘʞʠʪʦʯʥʳʝ ʛʦʨʦʞʘʥʝ ʠ ʜʘʞʝ 

ʩʝʣʴʩʢʠʝ ʞʠʪʝʣʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʦʩʦʙʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʢʦʥʮʝ XIX ð ʥʘʯʘʣʝ ʍʍ ʚ. 

ʰʝʣʢʦʚʳʭ ʪʢʘʥʝʡ ʚ ʢʦʩʪʶʤʝ ʩʦʩʪʦʷʪʝʣʴʥʳʭ ʤʫʩʫʣʴʤʘʥ ʠ ʟʥʘʪʠ ʦʙʲʷʩʥʷʣʦʩʴ ʥʝ ʧʨʦʩʪʦ 

ʩʪʨʝʤʣʝʥʠʝʤ ʢ ʨʦʩʢʦʰʠ, ʘ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʫʩʠʣʝʥʠʝʤ ʟʥʘʯʝʥʠʷ ʨʝʣʠʛʠʦʟʥʦʛʦ ʬʘʢʪʦʨʘ ʚ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʠ ʠʝʨʘʨʭʠʠ ʩʨʝʜʥʝʘʟʠʘʪʩʢʦʛʦ ʦʙʱʝʩʪʚʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ ɹʫʭʘʨʝ, ʢʦʪʦʨʘʷ 

ʚ ʤʫʩʫʣʴʤʘʥʩʢʦʤ ʤʠʨʝ ʥʘʟʳʚʘʣʘʩʴ çʈʠʤ ʠʩʣʘʤʘè ʠ çʙʣʘʛʦʫʭʘʥʥʝʡʰʠʡ ʮʚʝʪʥʠʢ ʠʩʣʘʤʘ ʠ 

ʧʨʦʩʚʝʱʝʥʠʷè. 

ʅʘʯʠʥʘʷ ʩ ʢʦʥʮʘ XIX ʚʝʢʘ, ʚ ʪʝʢʩʪʠʣʴʥʦʤ ʠʩʢʫʩʩʪʚʝ ʢʫʩʪʘʨʥʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʥʘʯʠʥʘʝʪʩʷ ʧʝʨʠʦʜ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʫʧʘʜʢʘ, ʧʦʨʦʞʜʝʥʥʦʛʦ ʙʦʣʴʰʠʤ ʟʘʚʦʟʦʤ ʚ ʨʝʛʠʦʥ 

ʬʘʙʨʠʯʥʦ-ʟʘʚʦʜʩʢʦʡ ʧʨʦʜʫʢʮʠʠ.  

ɺ ʧʦʩʣʝʜʫʶʱʠʡ ʧʝʨʠʦʜ ʢʘʢʦʛʦ-ʣʠʙʦ ʧʨʦʛʨʝʩʩʘ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʵʧʦʭʘ ʢʦʥʮʘ XIX - ʥʘʯʘʣʘ XX ʚʝʢʘ ʩʦʧʨʦʚʦʞʜʘʣʘʩʴ ʥʝʦʙʨʘʪʠʤʳʤ ʩʦʢʨʘʱʝʥʠʝʤ ʦʙʲʝʤʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʝʢʩʪʠʣʷ ʚ ʨʝʛʠʦʥʝ ʠ ʟʘʢʦʥʯʠʣʘʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʳʤ ʚʳʤʠʨʘʥʠʝʤ 

ʦʪʨʘʩʣʠ. ʂ ʩʝʨʝʜʠʥʝ XX ʚ. ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʩʬʝʨʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʦʚʘʨʦʚ ʨʝʤʝʩʣʝʥʥʦʛʦ 

ʪʨʫʜʘ ʩʫʟʠʣʘʩʴ ʥʘʩʪʦʣʴʢʦ, ʯʪʦ ʦʛʨʘʥʠʯʠʚʘʣʘʩʴ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʦʪʜʝʣʴʥʳʭ ʧʨʦʬʠʣʴʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʜʦʤʘʰʥʠʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʚ ʦʩʥʦʚʥʦʤ ʚ ʛʦʨʥʳʭ ʦʙʣʘʩʪʷʭ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ 

ʧʨʦʩʪʝʡʰʠʭ ʪʢʘʥʝʡ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʢʫʩʪʘʨʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʷʟʘʥʳʭ ʠʟʜʝʣʠʡ ʠ ʨʫʯʥʘʷ 

ʚʳʰʠʚʢʘ ʚʩʝ ʝʱʝ ʦʩʪʘʚʘʣʠʩʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʟʘʥʷʪʠʷʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʩʤʝʥʫ 

ʪʝʢʩʪʠʣʴʥʳʤ ʧʨʦʤʳʩʣʘʤ ʥʘʨʦʜʘ ʧʨʠʰʣʦ ʤʘʰʠʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʅʘʨʷʜʫ ʩ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʩʪʦʨʦʥʘʤʠ, ʵʪʦʡ ʟʘʤʝʥʝ ʩʦʧʫʪʩʪʚʦʚʘʣʘ ʠ ʥʝʛʘʪʠʚʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ: 

ʠʩʯʝʟʣʠ ʤʥʦʛʠʝ ʚ ʧʨʦʰʣʦʤ ʧʦʧʫʣʷʨʥʳʝ ʚ ʥʘʨʦʜʝ ʪʝʢʩʪʠʣʴʥʳʝ ʠʟʜʝʣʠʷ, ʢʦʪʦʨʳʝ ʚ 

ʢʘʯʝʩʪʚʝ ʧʨʦʜʫʢʪʘ ʨʫʯʥʦʛʦ ʪʨʫʜʘ ʷʚʣʷʣʠʩʴ ʧʦ ʩʫʱʝʩʪʚʫ ʧʨʝʜʤʝʪʘʤʠ ʥʘʨʦʜʥʦʛʦ 

ʪʚʦʨʯʝʩʪʚʘ, ʧʨʦʠʟʚʝʜʝʥʠʷʤʠ ʠʩʢʫʩʩʪʚʘ. ʊʘʢʘʷ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʣʘʩʴ ʟʘʪʝʤ ʥʘ ʚʩʝʤ 

ʧʨʦʪʷʞʝʥʠʠ ʜʚʘʜʮʘʪʦʛʦ ʩʪʦʣʝʪʠʷ, ʯʪʦ ʙʳʣʦ ʦʙʫʩʣʦʚʣʝʥʦ ʝʩʪʝʩʪʚʝʥʥʳʤ ʩʪʨʝʤʣʝʥʠʝʤ 

ʥʘʨʦʜʘ ʢ çʝʚʨʦʧʦʠʟʘʮʠʠè ʦʙʨʘʟʘ ʞʠʟʥʠ. ɽʱʝ ʦʜʠʥ ʩʫʱʝʩʪʚʝʥʥʳʡ ʫʜʘʨ ʙʳʣ ʥʘʥʝʩʝʥ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʪʝʢʩʪʠʣʷ ʚ ʥʦʚʝʡʰʝʡ ʠʩʪʦʨʠʠ ʪʘʜʞʠʢʩʢʦʛʦ ʥʘʨʦʜʘ, ʢʦʛʜʘ 

ʧʨʝʢʨʘʪʠʣʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʪʝʢʩʪʠʣʴʥʳʝ ʬʘʙʨʠʢʠ, ʜʦ ʪʦʛʦ ʝʱʝ ʧʨʦʠʟʚʦʜʠʚʰʠʝ 

ʦʪʜʝʣʴʥʳʝ ʩʦʨʪʘ ʪʨʘʜʠʮʠʦʥʥʳʭ ʪʢʘʥʝʡ [2, 43]. 

ɺʘʞʥʦʡ ʥʘʫʯʥʦʡ ʟʘʜʘʯʝʡ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʦʝ ʠʟʫʯʝʥʠʝ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʪʝʢʩʪʠʣʴʥʳʭ ʧʨʦʤʳʩʣʦʚ ʠ ʚʦʩʧʦʣʥʝʥʠʝ çʙʝʣʳʭ ʧʷʪʝʥè - ʚʦʧʨʦʩʦʚ, ʥʝ 

ʦʪʨʘʞʝʥʥʳʭ ʚ ʠʩʪʦʨʠʯʝʩʢʠʭ ʧ ʵʪʥʦʛʨʘʬʠʯʝʩʢʠʭ ʪʨʫʜʘʭ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʥʘʫʯʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʤʝʩʣʝʥʥʦʛʦ ʪʝʢʩʪʠʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʦʨʫʜʠʡ ʪʨʫʜʘ ʪʝʢʩʪʠʣʴʱʠʢʦʚ, 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʨʠʝʤʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʦʙʨʘʙʦʪʢʠ ʚʦʣʦʢʦʥ ʧʨʦʜʠʢʪʦʚʘʥʘ ʚʩʝʚʦʟʨʘʩʪʘʶʱʠʤ 

ʠʥʪʝʨʝʩʦʤ ʚ ʦʙʱʝʩʪʚʝ ʢ ʪʨʘʜʠʮʠʦʥʥʳʤ ʨʝʤʝʩʣʘʤ ʠ ʠʭ ʚʦʟʨʦʞʜʝʥʠʝʤ. 
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ʪʨʘʜʠʮʠʦʥʥʳʡ ʢʦʩʪʶʤ. ï ɼʫʰʘʥʙʝ, 2004. ï 254 ʩ. 

 

 

ʀʅʅʆɺɸʎʀʆʅʅʓɽ ʈɽʐɽʅʀʗ ɺ ʆɹʃɸʉʊʀ ʉʆɿɼɸʅʀʗ ʄɸʊɽʈʀɸʃʆɺ 

ɼʃʗ ʉʈɽɼʉʊɺ ʀʅɼʀɺʀɼʋɸʃʔʅʆʁ ɿɸʑʀʊʓ ʂʆɾʀ 
 

ʉʘʡʬʫʪʜʠʥʦʚʘ ʀ.ʌ1 ., ʏʠʢʣʝʝʚ ʀ.ɸ.2 

ʂʘʟʘʥʩʢʠʡ ʭʠʤʠʯʝʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ, ʂʘʟʘʥʴ, ʈʦʩʩʠʷ1 

ʂʘʟʘʥʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʂʘʟʘʥʴ, ʈʦʩʩʠʷ2 

 

ʉ ʤʦʤʝʥʪʘ ʧʦʷʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʪʦʢʩʠʯʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, 

ʦʪʨʘʚʣʷʶʱʠʭ ʚʝʱʝʩʪʚ (ʆɺ), ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ (ɹɸ) ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠ ʚ 

ʨʘʟʨʘʙʦʪʢʝ ʩʨʝʜʩʪʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ (ʉʀɿ) ʯʝʣʦʚʝʢʘ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʩʨʝʜʩʪʚʘ ʥʘʧʘʜʝʥʠʷ ʠ ʩʨʝʜʩʪʚʘ ʠʭ ʜʦʩʪʘʚʢʠ ʨʘʟʚʠʚʘʶʪʩʷ ʙʦʣʝʝ ʩʪʨʝʤʠʪʝʣʴʥʦ, ʯʝʤ ʩʨʝʜʩʪʚʘ 

ʟʘʱʠʪʳ. ʆʜʥʘʢʦ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʪʘʢʞʝ ʨʘʟʚʠʚʘʶʪʩʷ, ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ, ʧʨʦʭʦʜʷʪ ʩʚʦʡ ʵʪʘʧ 

ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ.  

ʉʨʝʜʩʪʚʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ, ʚʢʣʶʯʘʶʱʠʝ ʢʘʢ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ 

(ʉʀɿʆɼ), ʪʘʢ ʠ ʟʘʱʠʪʫ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ ʯʝʣʦʚʝʢʘ (ʉʀɿʂ), ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʜʦʩʪʫʧʥʦʡ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦʡ ʤʝʨʦʡ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠʣʠ ʩʥʠʞʝʥʠʷ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʧʘʩʘʪʝʣʷ ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʦʧʨʝʜʝʣʥyʥʳʡ ʫʨʦʚʝʥʴ ʟʘʱʠʪʳ ʠ ʦʪ ʩʚʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ ʪʝʧʣʦʚʳʭ ʧʦʪʦʢʦʚ.  

ʉʀɿ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʚʦʟʣʦʞʝʥʥʳʭ ʥʘ ʥʠʭ ʬʫʥʢʮʠʡ: ʟʘʱʠʪʥʘʷ ʦʜʝʞʜʘ 

ʜʦʣʞʥʘ ʥʝ ʪʦʣʴʢʦ ʟʘʱʠʱʘʪʴ ʪʝʣʦ ʩʧʘʩʘʪʝʣʷ ʦʪ ʚʩʝʭ ʧʦʨʘʞʘʶʱʠʭ ʬʘʢʪʦʨʦʚ ʠ ʦʪ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʥʦ ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʢʣʠʤʘʪʠʯʝʩʢʠʤ 

ʪʨʝʙʦʚʘʥʠʷʤ ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʛʠʦʥʘ. 

ʇʦ ʧʨʠʥʮʠʧʫ ʜʝʡʩʪʚʠʷ ʠ ʪʠʧʫ ʤʘʪʝʨʠʘʣʘ ʟʘʱʠʪʥʘʷ ʦʜʝʞʜʘ ʤʦʞʝʪ ʙʳʪʴ ʬʠʣʴʪʨʫʶʱʝʛʦ 

ʠʣʠ ʠʟʦʣʠʨʫʶʱʝʛʦ ʪʠʧʘ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʝʡʯʘʩ ʘʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʟʘʱʠʪʥʘʷ ʦʜʝʞʜʘ (ʧʝʨʝʜʥʷʷ ʯʘʩʪʴ ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʠʟ 

ʠʟʦʣʠʨʫʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʧʦʜʢʣʘʜʦʤ, ʟʘʜʥʷʷ ʯʘʩʪʴ - ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʬʠʣʴʪʨʫʶʱʝʛʦ ʪʠʧʘ). 

ɿʘʱʠʪʥʘʷ ʦʜʝʞʜʘ ʬʠʣʴʪʨʫʶʱʝʛʦ ʪʠʧʘ (ʉʀɿʂ-ʌʊ) ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʠʟ 

ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʱʠʪʫ ʦʪ ʛʘʟʦʦʙʨʘʟʥʦʡ ʬʘʟʳ ʠ ʘʵʨʦʟʦʣʝʡ 

ʪʦʢʩʠʯʥʳʭ ʭʠʤʠʢʘʪʦʚ, ʥʦ ʦʙʳʯʥʦ ʥʝ ʟʘʱʠʱʘʝʪ ʦʪ ʞʠʜʢʦʡ ʬʘʟʳ. ʕʨʛʦʥʦʤʠʯʝʩʢʠʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʟʘʱʠʪʥʦʡ ʦʜʝʞʜʳ ʬʠʣʴʪʨʫʶʱʝʛʦ ʪʠʧʘ ʧʦʟʚʦʣʷʶʪ ʝʸ ʥʦʩʠʪʴ ʟʥʘʯʠʪʝʣʴʥʦ 

ʙʦʣʴʰʠʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʯʝʤ ʉʀɿʂ-ʀʊ (ʠʟʦʣʠʨʫʶʱʝʛʦ ʪʠʧʘ).  

ʊʨʘʜʠʮʠʦʥʥʦ ʉʀɿʂ-ʌʊ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʪʨʸʭʩʣʦʡʥʦʛʦ ʧʘʢʝʪʘ 

ʤʘʪʝʨʠʘʣʦʚ:  ʧʦʢʨʦʚʥʳʡ ʩʣʦʡ ʠʟ ʦʛʥʝʩʪʦʡʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʭʠʤʟʘʱʠʪʥʳʡ ʩʣʦʡ, ʙʝʣʴʝʚʦʡ ʩʣʦʡ. 

ɺ ʟʘʱʠʪʥʦʡ ʦʜʝʞʜʝ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʠʤʧʨʝʛʥʠʨʦʚʘʥʥʳʝ ʪʢʘʥʠ ʩ 

ʟʘʱʠʪʥʳʤʠ ʩʦʩʪʘʚʘʤʠ ʥʘ ʦʩʥʦʚʝ ʩʫʨʴʤʳ (ʧʦʢʨʦʚʥʳʡ ʩʣʦʡ) ʠ ʭʣʦʨʘʤʠʥʘ (ʭʠʤʟʘʱʠʪʥʳʡ ʩʣʦʡ). 

ʕʪʘ ʟʘʱʠʪʥʘʷ ʬʠʣʴʪʨʫʶʱʘʷ ʦʜʝʞʜʘ (ɿʌʆ) ʠʤʝʣʘ ʥʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʟʘʱʠʪʥʳʭ ʩʚʦʡʩʪʚ, ʜʣʷ 

ʝ yʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʩʣʝ ʩʪʠʨʦʢ ʪʨʝʙʦʚʘʣʘʩʴ ʧʝʨʝʧʨʦʧʠʪʢʘ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ 

ʦʜʝʞʜʘ ʥʘ ʦʩʥʦʚʝ ʠʤʧʨʝʛʥʘʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʙʨʦʥʠʨʦʚʘʥʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʬʦʩʬʦʨʥʦʡ 
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ʢʠʩʣʦʪʳ (ʦʛʥʝʟʘʱʠʪʥʳʡ ʩʣʦʡ) ʠ ʢʨʝʤʥʝʟʦʣʷ (ʂɿ) ʭʠʤʟʘʱʠʪʥʳʡ ʩʣʦʡ. ʕʪʠ ʠʟʜʝʣʠʷ ʪʘʢʞʝ ʥʝ 

ʧʦʣʫʯʠʣʠ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʧʦʢʨʦʚʥʳʭ ʩʣʦʸʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʢʘʥʠ ʠʟ ʘʨʘʤʠʜʥʳʭ ʚʦʣʦʢʦʥ 

(100% ʠʣʠ ʩʤʝʩʝʚʳʝ ʥʘ ʦʩʥʦʚʝ ʘʨʘʤʠʜʥʳʭ ʚʦʣʦʢʦʥ, ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠʤʝʶʪ ʭʣʦʧʢʦʚʳʝ 

ʪʢʘʥʠ ʩ ʧʨʦʧʠʪʢʦʡ Proban (ʪʝʭʥʦʣʦʛʠʷ ʟʘʢʫʧʣʝʥʘ ʫ ʟʘʨʫʙʝʞʥʦʡ ʬʠʨʤʳ). ɺ ʢʘʯʝʩʪʚʝ 

ʭʠʤʟʘʱʠʪʥʳʭ ʩʣʦʸʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʘʪʝʨʠʘʣʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʟʘʢʨʝʧʣʝʥʠʷ 

ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʫʛʣʝʡ. ʄʥʦʛʦ ʚʨʝʤʝʥʠ ʫʜʝʣʝʥʦ ʨʘʟʨʘʙʦʪʢʝ ʭʠʤʟʘʱʠʪʥʦʡ ʪʢʘʥʠ ʥʘ ʦʩʥʦʚʝ 

ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʫʛʣʷ. ʇʨʠ ʵʪʦʤ ʛʣʘʚʥʳʤ ʚʦʧʨʦʩʦʤ ʷʚʣʷʣʩʷ ʚʳʙʦʨ ʩʧʦʩʦʙʘ ʝʛʦ ʟʘʢʨʝʧʣʝʥʠʷ 

ʥʘ ʤʘʪʝʨʠʘʣʝ-ʦʩʥʦʚʝ. ʈʘʥʝʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʟʘʢʨʝʧʣʝʥʠʷ ʘʢʪʠʚʥʦʛʦ ʫʛʣʷ ʥʘ 

ʪʢʘʥʳʭ ʠ ʥʝʪʢʘʥʳʭ ʤʘʪʝʨʠʘʣʘʭ: ʠʤʧʨʝʛʥʠʨʦʚʘʥʠʝ ʥʦʩʠʪʝʣʷ ʫʛʦʣʴʥʦʡ ʚʟʚʝʩʴʶ, ʩʦʜʝʨʞʘʱʝʡ 

ʟʘʢʨʝʧʠʪʝʣʴ, ʥʘʧʦʣʥʝʥʠʝ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥʘ ʘʢʪʠʚʥʳʤ ʫʛʣʸʤ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʜʚʫʭʩʪʦʨʦʥʥʠʤ 

ʜʫʙʣʠʨʦʚʘʥʠʝʤ ʪʢʘʥʴʶ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʦʩʳʧʘʥʠʷ ʫʛʣʷ.  

ɿʘ ʨʫʙʝʞʦʤ ʦʩʥʦʚʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʚ ɿʌʆ ʷʚʣʷʝʪʩʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ 

ʤʘʪʝʨʠʘʣ Saratoga ʬʠʨʤʳ Bl¿cher, ɻʝʨʤʘʥʠʷ. ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʘʪʝʨʠʘʣ (ʪʢʘʥʴ), ʥʘ 

ʢʦʪʦʨʦʤ ʟʘʢʨʝʧʣʝʥʳ ʩʬʝʨʠʯʝʩʢʠʝ ʯʘʩʪʠʮʳ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʫʛʣʷ, ʠʤʝʶʱʠʝ ʚʳʩʦʢʫʶ 

ʧʨʦʯʥʦʩʪʴ. ʋʜʝʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʪʘʢʠʭ ʛʨʘʥʫʣ ʨʘʚʥʘ 500-1500 ʛ/ʤ2, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʟʘʱʠʪʥʳʭ ʩʚʦʡʩʪʚ ʦʪ ʆɺ [1]. ʇʨʠ ʵʪʦʤ 80-85% ʩʬʝʨʠʯʝʩʢʦʛʦ ʫʛʣʷ ʩʚʦʙʦʜʥʳ ʦʪ ʢʣʝʷ.  

ʆʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʉʀɿʂ-ʌʊ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʝʤʙʨʘʥ ʜʣʷ ʫʩʠʣʝʥʠʷ ʭʠʤʟʘʱʠʪʥʳʭ ʩʚʦʡʩʪʚ ʵʪʠʭ ʠʟʜʝʣʠʡ. ʄʝʤʙʨʘʥʘ - ʵʪʦ ʠʩʢʫʩʩʪʚʝʥʥʳʡ 

ʤʘʪʝʨʠʘʣ, ʦʪʣʠʯʘʶʱʠʡʩʷ ʥʘʙʦʨʦʤ ʢʘʯʝʩʪʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʧʝʮʠʘʣʴʥʦʡ 

ʦʜʝʞʜʳ. ʊʢʘʥʠ ʩʦ ʩʚʦʡʩʪʚʘʤʠ ʤʝʤʙʨʘʥʳ ʦʙʣʘʜʘʶʪ ʠʟʙʠʨʘʪʝʣʴʥʦʡ (ʩʝʣʝʢʪʠʚʥʦʡ) 

ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ. ʄʝʤʙʨʘʥʘ ʚ ʤʝʤʙʨʘʥʥʳʭ ʪʢʘʥʷʭ - ʵʪʦ ʠʣʠ ʧʣʸʥʢʘ, ʧʨʠʚʘʨʝʥʥʘʷ ʠʣʠ 

ʧʨʠʢʣʝʝʥʥʘʷ ʩ ʠʟʥʘʥʢʠ ʢ ʧʦʢʨʦʚʥʦʡ (ʣʠʮʝʚʦʡ) ʪʢʘʥʠ ʠʣʠ ʪʘ ʞʝ ʪʢʘʥʴ, ʧʨʦʧʠʪʘʥʥʘʷ 

ʩʧʝʮʠʘʣʴʥʳʤ ʩʦʩʪʘʚʦʤ ʛʦʨʷʯʠʤ ʩʧʦʩʦʙʦʤ. ɺʦʟʤʦʞʥʦ ʠ ʜʨʫʛʦʝ ʨʝʰʝʥʠʝ - ʩʦʝʜʠʥʝʥʠʝ 

ʤʝʤʙʨʘʥʳ ʩʦ ʩʨʝʜʥʠʤ ʭʠʤʟʘʱʠʪʥʳʤ ʩʣʦʝʤ ʧʫʪʸʤ ʜʫʙʣʠʨʦʚʘʥʠʷ ʪʝʢʩʪʠʣʴʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. 

ʈʘʟʨʘʙʦʪʢʘ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ɿʌʆ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʤʙʨʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʦʙʣʘʜʘʶʱʠʭ ʩʝʣʝʢʪʠʚʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ, ʚʝʜʸʪʩʷ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʤʥʦʛʠʭ ʚʝʜʫʱʠʭ ʩʪʨʘʥ 

ʤʠʨʘ. ʊʘʢ, ʥʝʤʝʮʢʘʷ ʬʠʨʤʘ Texplorer ʧʨʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʘʨʤʠʝʡ ʉʐɸ ʨʘʟʨʘʙʦʪʘʣʘ ʥʦʚʳʡ 

ʟʘʱʠʪʥʳʡ ʤʘʪʝʨʠʘʣ SpiratecÈ Hybrid, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʢʦʤʙʠʥʘʮʠʶ ʩʝʣʝʢʪʠʚʥʦʡ 

ʧʨʦʥʠʮʘʝʤʦʡ ʤʝʤʙʨʘʥʳ ʩʦ ʩʣʦʝʤ ʘʜʩʦʨʙʝʥʪʘ [2]. ʊʘʢʦʝ ʩʦʯʝʪʘʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʤʘʢʩʠʤʘʣʴʥʫʶ ʟʘʱʠʪʫ ʦʪ ʆɺ ʚ ʛʘʟʦʦʙʨʘʟʥʦʤ, ʢʘʧʝʣʴʥʦ-ʞʠʜʢʦʤ ʠ ʘʵʨʦʟʦʣʴʥʦʤ ʩʦʩʪʦʷʥʠʷʭ, 

ʰʠʨʦʢʦʛʦ ʧʝʨʝʯʥʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʭʠʤʠʢʘʪʦʚ, ʘ ʪʘʢʞʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ. 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʜʣʷ ʘʨʤʠʡ ʨʷʜʘ ʛʦʩʫʜʘʨʩʪʚ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʧʦʣʫʯʠʣʠ 

ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʦʙʨʘʟʮʳ ɿʌʆ, ʚ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʧʨʦʥʠʮʘʝʤʳʝ ʤʝʤʙʨʘʥʳ ʬʠʨʤʳ GORE-TEX. ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʉʀɿʂ 

ʧʦʣʫʯʠʣʠ ʘʢʪʠʚʠʨʦʚʘʥʥʳʝ ʧʦʣʠʪʝʪʨʘʬʪʦʨʵʪʠʣʝʥʦʚʳʝ ʤʝʤʙʨʘʥʳ GOREÊ, ʢʦʪʦʨʳʝ ʜʦʚʦʣʴʥʦ 

ʧʦʜʨʦʙʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʚ ʦʪʢʨʳʪʦʡ ʧʝʯʘʪʠ ʢʘʢ ʟʘʱʠʪʥʳʡ ʩʣʦʡ ʜʣʷ ʉʀɿʂ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʚʦʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ [3].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʨʝʜʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ  

ʉʀɿʂ-ʌʊ ʫʩʪʦʷʣʦʩʴ ʤʥʝʥʠʝ, ʯʪʦ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ ʧʦʣʫʯʝʥʠʷ ʟʘʱʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʥʘ ʦʩʥʦʚʝ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʫʛʣʷ ʩʚʦʡʩʪʚʘʤʠ çʩʘʤʦʦʯʠʱʝʥʠʷè ʦʥʠ ʥʝ ʦʙʣʘʜʘʶʪ. ʀʭ ʦʙʱʠʤ 

ʩʫʱʝʩʪʚʝʥʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʝʩʦʨʙʮʠʠ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ. ʂʨʦʤʝ ʪʦʛʦ, 

ʪʘʢʞʝ ʩʫʱʝʩʪʚʫʝʪ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʟʘʱʠʪʥʳʭ ʩʚʦʡʩʪʚ ʩʦʨʙʮʠʦʥʥʦʡ ʸʤʢʦʩʪʴʶ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ 

ʫʛʣʷ (ʫʛʣʝʨʦʜʥʳʭ ʚʦʣʦʢʦʥ) ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʧʦ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʝʨʠʦʜʘ 
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ʚʨʝʤʝʥʠ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʛʘʨʘʥʪʠʨʫʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʧʘʨʦʚ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ ʟʘ ʩʣʦʝʤ 

ʟʘʱʠʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʕʪʦʪ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʧʨʝʚʳʰʘʝʪ 24 ʯ.  

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʉʀɿʂ-ʌʊ ʧʦʚʳʰʘʶʱʠʭ ʙʦʝʩʧʦʩʦʙʥʦʩʪʠ ʠ ʚʳʞʠʚʘʝʤʦʩʪʠ ʚ 

ʫʩʣʦʚʠʷʭ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʊʍ, ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʚʷʟʳʚʘʶʪ ʩ ʪʝʭʥʦʣʦʛʠʷʤʠ ʧʦʣʫʯʝʥʠʷ 

ʤʝʪʘʣʣʦʨʛʘʥʠʯʝʩʢʠʭ ʢʘʨʢʘʩʥʳʭ ʩʪʨʫʢʪʫʨ ʠʣʠ ʄʆʂ. ʄʆʂ - ʵʪʦ ʩʦʝʜʠʥʝʥʠʷ, ʩʦʩʪʦʷʱʠʝ ʠʟ 

ʠʦʥʦʚ ʤʝʪʘʣʣʦʚ (Zn2+, Cu2+, Cr3+, Al3+, Fe3+, Zn4+) ʠʣʠ ʢʣʘʩʪʝʨʦʚ, ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ 

ʞʩyʪʢʠʤʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʤʦʣʝʢʫʣʘʤʠ ʪʘʢ, ʯʪʦ ʬʦʨʤʠʨʫʶʪʩʷ ʦʜʥʦ-, ʜʚʫʭ- ʠʣʠ ʪʨʸʭʤʝʨʥʳʝ 

ʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʧʦʨʘʤʠ ʨʘʟʥʦʡ ʚʝʣʠʯʠʥʳ [4]. 

ʂʘʢ ʜʣʷ ʄʆʂ, ʪʘʢ ʠ ʜʣʷ ʥʘʥʦʯʘʩʪʠʮ ʨʘʟʣʠʯʥʳʭ ʤʝʪʘʣʣʦʚ (Ag, Mg, Ni, Ti ʠ ʜʨ.), 

ʚʚʝʜʸʥʥʳʭ ʚ ʥʘʥʦʚʦʣʦʢʥʘ, ʫʩʠʣʠʚʘʶʱʠʭ ʜʝʛʘʟʠʨʫʶʱʠʝ ʩʚʦʡʩʪʚʘ ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ 

ʦʪʥʦʰʝʥʠʠ ʢ ʆɺ ʠ ʧʨʠʜʘʥʠʷ ʠʤ ʘʥʪʠʤʠʢʨʦʙʥʳʭ ʩʚʦʡʩʪʚ, ʙʦʣʴʰʠʥʩʪʚʦ ʚʳʷʚʣʝʥʥʳʭ ʵʬʬʝʢʪʦʚ 

ʧʦʣʫʯʝʥʦ ʪʦʣʴʢʦ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. ʇʨʠ ʚʥʝʜʨʝʥʠʠ ʵʪʠʭ ʨʘʟʨʘʙʦʪʦʢ ʚ ʨʝʘʣʴʥʳʝ 

ʦʙʨʘʟʮʳ ʉʀɿ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʮʝʩʩʘ 

ʟʘʢʨʝʧʣʝʥʠʷ ʥʘʥʦʯʘʩʪʠʮ ʥʘ ʤʘʪʝʨʠʘʣʘʭ, ʤʝʭʘʥʠʟʤʦʚ ʜʝʛʘʟʘʮʠʠ ʆɺ ʠ ʜʝʟʠʥʬʝʢʮʠʠ ɹɸ. ɼʣʷ 

ʩʦʟʜʘʥʠʷ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʦʛʦ ʢʣʘʩʩʘ ʛʠʙʨʠʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ 

ʩʦʟʜʘʥʠʷ ʄʆʂ ʩ ʚʢʣʶʯʸʥʥʳʤʠ ʙʠʦʤʦʣʝʢʫʣʘʤʠ, ʧʦʣʫʯʠʚʰʠʭ ʥʘʟʚʘʥʠʝ ʢʦʤʧʦʟʠʪʦʚ 

çʙʠʦʤʦʣʝʢʫʣʳ - ʄʆʂè. 

ɺ ʈʦʩʩʠʠ ʨʘʟʨʘʙʦʪʘʥʘ ʩʪʨʘʪʝʛʠʷ ʩʦʟʜʘʥʠʷ ʤʝʪʘʣʣʦʨʛʘʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʪʦʚ ʩ ʟʘʜʘʥʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʠʟ ʤʦʜʫʣʝʡ ʜʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ. ʆʥʘ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʘʥʘʣʠʟʝ 

ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʧʦ ʧʦʣʫʯʝʥʠʶ ʢʦʤʧʦʟʠʪʦʚ çʙʠʦʤʦʣʝʢʫʣʳ - ʄʆʂè, ʠʭ ʩʚʦʡʩʪʚ ʠ 

ʚʦʟʤʦʞʥʳʭ ʦʙʣʘʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ. ʇʨʝʜʣʘʛʘʝʤʘʷ ʩʪʨʘʪʝʛʠʷ ʩʦʩʪʦʠʪ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʢʘʥʝʡ ʚ 

ʢʘʯʝʩʪʚʝ ʧʣʘʪʬʦʨʤʳ ʩ ʥʘʥʝʩʝʥʠʝʤ ʥʘ ʝʸ ʧʦʚʝʨʭʥʦʩʪʴ ʩʧʝʮʠʘʣʴʥʳʭ ʤʦʜʫʣʝʡ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʟʘʱʠʪʫ ʯʝʣʦʚʝʢʘ ʦʪ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʭʠʤʠʯʝʩʢʦʡ, ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠ 

ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ. ɻʨʫʧʧʘ ʘʚʪʦʨʦʚ [5] ʧʨʝʜʣʘʛʘʝʪ ʤʦʜʫʣʴʥʦʝ ʧʦʩʪʨʦʝʥʠʝ ʟʘʱʠʪʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. ʊʘʢ, ʤʦʜʫʣʴ çʪʢʘʥʴè ʧʦʟʠʮʠʦʥʠʨʫʝʪʩʷ ʢʘʢ ʫʥʠʬʠʮʠʨʦʚʘʥʥʘʷ ʧʣʘʪʬʦʨʤʘ, ʥʘ 

ʢʦʪʦʨʫʶ ʥʘʥʦʩʷʪ ʜʨʫʛʠʝ ʩʧʝʮʠʘʣʴʥʳʝ ʤʦʜʫʣʠ. ʅʘ ʤʦʜʫʣʝ çʪʢʘʥʴè ʜʦʣʞʝʥ ʨʘʟʤʝʩʪʠʪʴʩʷ 

ʤʦʜʫʣʴ çʘʜʩʦʨʙʮʠʦʥʥʳʡè, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʜʛʝʟʠʶ ʦʩʪʘʣʴʥʳʭ ʤʦʜʫʣʝʡ ʥʘ ʪʢʘʥʝʚʦʡ 

ʧʣʘʪʬʦʨʤʝ. ʄʦʜʫʣʴ çʟʘʱʠʪʥʳʡè ʦʪ ʦʪʢʨʳʪʦʛʦ ʧʣʘʤʝʥʠ ʠ ʩʚʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʷʜʝʨʥʦʛʦ 

ʚʟʨʳʚʘ ʥʘʟʚʘʥ çʧʨʦʪʠʚʦʦʛʥʝʚʦʡè. ʄʦʜʫʣʴ çʟʘʱʠʱʘʶʱʠʡè ʦʪ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʘʛʝʥʪʦʚ - 

çʜʝʟʠʥʬʠʮʠʨʫʶʱʠʡè, ʤʦʜʫʣʴ, ʟʘʱʠʱʘʶʱʠʡ ʦʪ ʩʠʣʴʥʦʜʝʡʩʪʚʫʶʱʠʭ ʷʜʦʚʠʪʳʭ ʚʝʱʝʩʪʚ - 

çʜʝʛʘʟʘʮʠʦʥʥʳʡè (ʧʦ ʤʝʭʘʥʠʟʤʫ ʜʝʡʩʪʚʠʷ ʦʥ ʤʦʞʝʪ ʙʳʪʴ çʙʠʦʭʠʤʠʯʝʩʢʠʡè, çʭʠʤʠʯʝʩʢʠʡè, 

çʘʜʩʦʨʙʮʠʦʥʥʳʡè, çʘʙʩʦʨʙʮʠʦʥʥʳʡè). 

ɺ ʩʪʨʫʢʪʫʨʫ çʄʆʂ-ʫʥʠʚʝʨʩʘʣʴʥʳʡè ʧʨʝʜʣʦʞʝʥʦ ʚʚʝʩʪʠ ʤʦʜʫʣʠ: ʪʢʘʥʠ (ʧʦʜʣʦʞʢʘ) ʥʘ 

ʦʩʥʦʚʝ ʧʘʨʘ-ʘʨʘʤʠʜʥʳʭ ʚʦʣʦʢʦʥ (çʈʫʩʘʨè) ʠʣʠ ʤʝʪʘʘʨʘʤʠʜʥʳʭ ʚʦʣʦʢʦʥ (çʅʦʤʝʢʩè), ʠʣʠ 

ʚʠʩʢʦʟʳ, ʰʸʣʢʘ (ʤʦʜʫʣʴ çʘʙʩʦʨʙʮʠʦʥʥʳʡè) ʥʘ ʧʦʜʣʦʞʢʫ ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʘʥʦʩʠʪʴ (ʧʨʦʧʠʪʘʪʴ) 

çʘʜʛʝʟʠʦʥʥʳʡè ʤʦʜʫʣʴ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʢʘʨʙʦʢʩʠʣʘʪʦʚ ʤʝʪʘʣʣʦʚ. ʇʦʩʣʝ ʧʦʜʩʫʰʢʠ ʥʘʥʦʩʠʪʩʷ 

ʤʦʜʫʣʴ çʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʡè - ʩʧʠʨʪʦʟʦʣʠ ʠʣʠ ʛʠʜʨʦʟʦʣʠ ʤʝʪʘʣʣʦʚ (ʪʘʥʪʘʣʘ, ʪʠʪʘʥʘ, ʮʠʥʢʘ). 

ʇʦʩʣʝ ʧʦʜʩʫʰʢʠ ʥʘʥʦʩʠʪʩʷ ʤʦʜʫʣʴ çʭʠʤʠʯʝʩʢʠʡè (ʤʠʢʨʦʢʘʧʩʫʣʳ ʘʣʢʦʛʦʣʷʪʦʚ ʤʝʪʘʣʣʦʚ). 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʩʦʟʜʘʥʠʷ çʄʆʂ-ʫʥʠʚʝʨʩʘʣʴʥʳʡè ʷʚʣʷʝʪʩʷ ʥʘʥʝʩʝʥʠʝ ʧʷʪʦʛʦ ʤʦʜʫʣʷ 

çʙʠʦʭʠʤʠʯʝʩʢʠʡè, ʩʦʩʪʦʷʱʠʡ ʠʟ ʤʠʢʨʦʢʘʧʩʫʣ ʥʘʥʦʨʘʟʤʝʨʥʳʭ ʬʝʨʤʝʥʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ.  

ʅʘʥʦʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʪʝʢʩʪʠʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʩ ʰʠʨʦʢʠʤ ʥʘʙʦʨʦʤ 

ʥʦʚʳʭ ʩʚʦʡʩʪʚ, ʨʘʩʰʠʨʷʶʱʠʝ ʦʙʣʘʩʪʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʨʘʙʦʪʳ ʚ ʵʪʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʚ ʦʩʥʦʚʥʦʤ ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ ʘʨʤʝʡʩʢʠʤʠ ʟʘʢʘʟʘʤʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʦʟʜʘʥʠʶ 

ʩʘʤʦʜʝʛʘʟʠʨʫʶʱʠʭʩʷ ʤʘʪʝʨʠʘʣʦʚ ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: 
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-     ʚʥʝʜʨʝʥʠʝ ʚ ʧʦʚʝʨʭʥʦʩʪʴ ʪʢʘʥʠ ʩʧʝʮʠʘʣʴʥʳʭ ʬʝʨʤʝʥʪʦʚ; 

- ʟʘʢʨʝʧʣʝʥʠʝ ʥʘ ʪʢʘʥʠ ʥʘʥʦʨʘʟʤʝʨʥʳʭ ʦʢʩʠʜʦʚ ʤʝʪʘʣʣʦʚ, ʦʙʣʘʜʘʶʱʠʭ 

ʬʦʪʦʢʘʪʘʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʩʧʦʩʦʙʥʦʩʪʴʶ ʨʘʟʨʫʰʠʪʴ ʤʦʣʝʢʫʣʳ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, 

ʙʘʢʪʝʨʠʠ ʠ ʚʠʨʫʩʳ. 

ʊʘʢ, ʧʦʣʠʧʝʧʪʠʜ ʩʦ ʩʚʦʡʩʪʚʘʤʠ ʦʨʛʘʥʦʬʦʩʬʘʪʛʠʜʨʦʣʘʟʘ ʦʩʫʱʝʩʪʚʣʷʝʪ ʛʠʜʨʦʣʠʟ P-O, P-

S, P-F, H-F, P-C ʩʚʷʟʝʡ ʚ ʤʦʣʝʢʫʣʘʭ ʪʦʢʩʠʯʥʳʭ ʬʦʩʬʦʨʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʧʨʦʰʝʜʰʠʭ 

ʯʝʨʝʟ ʚʝʨʭʥʠʡ ʩʣʦʡ, ʠ ʠʭ ʜʝʩʪʨʫʢʮʠʶ ʜʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚʪʦʨʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʨʘʟʣʦʞʝʥʠʷ [6]. 

ʅʦ ʬʝʨʤʝʥʪʘʪʠʚʥʳʝ ʨʝʘʛʝʥʪʳ ʠʤʝʶʪ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ, ʢʦʪʦʨʳʝ ʫʤʝʥʴʰʘʶʪ ʚʝʨʦʷʪʥʦʩʪʴ ʠʭ 

ʰʠʨʦʢʦʛʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ.  

ʇʦʵʪʦʤʫ ʧʨʠ ʩʦʟʜʘʥʠʠ ʟʘʱʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʶʪ ʥʘʥʦʨʘʟʤʝʨʥʳʤ 

ʥʝʦʨʛʘʥʠʯʝʩʢʠʤ ʦʢʩʠʜʘʤ ʪʠʪʘʥʘ, ʮʠʨʢʦʥʠʷ, ʮʠʥʢʘ, ʤʘʛʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʠ ʦʯʠʩʪʢʫ ʚʦʟʜʫʭʘ ʦʪ ʪʦʢʩʠʯʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʟʘ ʩʯʸʪ 

ʬʦʪʦʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ʘʜʩʦʨʙʠʨʦʚʘʥʥʳʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʢʩʠʜʘ ʤʝʪʘʣʣʘ ʚʝʱʝʩʪʚ 

ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʣʠ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ. ʆʩʥʦʚʦʡ ʬʦʪʦʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʨʘʟʣʦʞʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʷʚʣʷʝʪʩʷ ʛʝʪʝʨʦʛʝʥʥʦʝ ʬʦʪʦʢʘʪʘʣʠʪʠʯʝʩʢʦʝ 

ʦʢʠʩʣʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ.   

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚ ʬʦʪʦʢʘʪʘʣʠʪʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʠʦʢʩʠʜ ʪʠʪʘʥʘ [7,8], ʘ 

ʢʦʥʢʨʝʪʥʦ ʜʠʦʢʩʠʜ ʪʠʪʘʥʘ ʘʥʘʪʘʟʥʦʡ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʤʦʜʠʬʠʢʘʮʠʠ, ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʢʦʪʦʨʦʛʦ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʋʌ-ʠʟʣʫʯʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʦʢʠʩʣʝʥʳ ʜʦ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠ ʚʦʜʳ 

ʤʥʦʛʠʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʪʨʘʚʣʷʶʱʠʝ ʚʝʱʝʩʪʚʘ. ʕʢʦʥʦʤʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ ʨʘʙʦʪ ʧʦ ʩʦʟʜʘʥʠʶ ʩʘʤʦʜʝʛʘʟʠʨʫʶʱʠʭʩʷ ʤʘʪʝʨʠʘʣʦʚ ʪʨʫʜʥʦ ʧʝʨʝʦʮʝʥʠʪʴ. ʆʜʥʘʢʦ 

ʙʦʣʴʰʠʥʩʪʚʦ ʨʘʙʦʪ ʥʘʭʦʜʠʪʩʷ ʥʘ ʵʪʘʧʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ. ʀʤʝʶʱʠʡʩʷ ʦʧʳʪ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʪʢʘʥʠ ʩ ʟʘʢʨʝʧʣʸʥʥʳʤ ʜʠʦʢʩʠʜʦʤ ʪʠʪʘʥʘ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʠʜʠʤʦʛʦ ʩʚʝʪʘ 

ʠʤʝʶʪ ʥʠʟʢʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʧʨʦʠʩʭʦʜʠʪ ʜʝʟʘʢʪʠʚʘʮʠʷ ʜʠʦʢʩʠʜʘ ʪʠʪʘʥʘ ʚ ʧʨʦʮʝʩʩʝ 

ʬʦʪʦʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʦʢʠʩʣʝʥʠʷ ʧʘʨʦʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. ʇʦʣʫʯʝʥʠʝ 

ʩʘʤʦʜʝʛʘʟʠʨʫʶʱʠʭʩʷ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʩʥʦʚʝ ʥʘʥʦʨʘʟʤʝʨʥʳʭ ʦʢʩʠʜʦʚ ʤʝʪʘʣʣʦʚ ʜʣʷ ʟʘʱʠʪʥʦʡ 

ʦʜʝʞʜʳ ʚ ʙʣʠʞʘʡʰʝʡ ʧʝʨʩʧʝʢʪʠʚʝ ʦʞʠʜʘʪʴ ʥʝ ʩʪʦʠʪ ʝʱʸ ʠ ʧʦʪʦʤʫ, ʯʪʦ ʧʦʢʘ ʥʝ ʷʩʥʦ ʚʦʟʤʦʞʥʦʝ 

ʚʣʠʷʥʠʝ ʵʪʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʥʘ ʢʦʞʥʳʝ ʧʦʢʨʦʚʳ. ɸ ʚʦʪ ʚ ʬʠʣʴʪʨʘʭ ʜʣʷ 

ʦʯʠʩʪʢʠ ʚʦʟʜʫʭʘ ʚ ʧʦʤʝʱʝʥʠʷʭ ʩʘʤʦʜʝʛʘʟʠʨʫʶʱʠʝʩʷ ʤʘʪʝʨʠʘʣʳ ʫʞʝ ʥʘʰʣʠ ʧʨʠʤʝʥʝʥʠʝ. 

ɹʦʣʴʰʦʡ ʥʘʫʯʥʳʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʪʢʨʳʪʘʷ ʚ 2004 ʛʦʜʫ ʬʦʨʤʘ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʫʛʣʝʨʦʜʘ - ʛʨʘʬʝʥ [9-12]. ʕʪʦ ʘʣʣʦʪʨʦʧʥʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʫʛʣʝʨʦʜʘ, ʚ ʢʦʪʦʨʦʡ 

ʘʪʦʤʳ ʦʙʨʘʟʫʶʪ ʛʝʢʩʘʛʦʥʘʣʴʥʫʶ ʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ ʨʝʰʸʪʢʫ, ʪʦʣʱʠʥʦʡ ʚ ʦʜʠʥ ʘʪʦʤ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʛʨʘʬʝʥʘ ʚʦ ʚʩʝʭ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ 

ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʆʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʩʝʡʯʘʩ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʠʩʢʝ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʧʦʩʦʙʘ ʝʛʦ ʧʦʣʫʯʝʥʠʷ. ʅʦ ʩʚʦʡʩʪʚʘ ʝʛʦ ʫʥʠʢʘʣʴʥʳ, 1 ʛ ʛʨʘʬʝʥʘ ʠʤʝʝʪ ʦʯʝʥʴ 

ʚʳʩʦʢʫʶ ʫʢʨʳʚʠʩʪʦʩʪʴ - 150 ʤ2. 

ɻʨʘʬʝʥ ʘʙʩʦʣʶʪʥʦ ʥʝʧʨʦʥʠʮʘʝʤ ʜʣʷ ʣʶʙʳʭ ʛʘʟʦʚ ʠʣʠ ʞʠʜʢʦʩʪʝʡ ʢʨʦʤʝ ʚʦʜʳ, ʢʦʪʦʨʘʷ 

ʩʚʦʙʦʜʥʦ ʯʝʨʝʟ ʥʝʛʦ ʧʨʦʭʦʜʠʪ. ʆʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʤʝʤʙʨʘʥʳ ʠʟ ʦʢʩʠʜʘ ʛʨʘʬʝʥʘ ʫʩʪʨʦʝʥʳ ʪʘʢ, 

ʯʪʦ ʤʝʞʜʫ ʥʠʤʠ ʦʩʪʘʸʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʪʦʯʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʧʦ ʨʘʟʤʝʨʫ ʤʦʣʝʢʫʣʝ ʚʦʜʳ. 

ɻʨʘʬʝʥ ʠ ʦʢʩʠʜ ʛʨʘʬʝʥʘ [13] ʧʨʠʚʣʝʢʘʶʪ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʙʣʘʛʦʜʘʨʷ ʠʭ 

ʚʳʩʦʢʦʡ ʩʦʨʙʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ. ʍʦʪʷ ʵʪʠ ʤʘʪʝʨʠʘʣʳ ʨʦʜʩʪʚʝʥʥʳ ʜʨʫʛ ʜʨʫʛʫ, ʦʥʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʧʨʠʨʦʜʝ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ ʠ ʨʷʜʫ ʜʨʫʛʠʭ 

ʩʚʦʡʩʪʚ. ʆʢʩʠʜʳ ʛʨʘʬʝʥʘ ʚ ʦʪʣʠʯʠʝ ʦʪ ʛʨʘʬʝʥʘ ʩʧʦʩʦʙʥʳ ʦʙʨʘʟʦʚʳʚʘʪʴ ʫʩʪʦʡʯʠʚʳʝ ʜʠʩʧʝʨʩʠʠ 

ʚ ʚʦʜʝ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʠʪʝʣʷʭ, ʧʦʩʢʦʣʴʢʫ ʩʦʜʝʨʞʘʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʣʠʯʥʳʝ 
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ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʛʨʫʧʧʳ (ʢʘʨʙʦʢʩʠʣʴʥʳʝ, ʛʠʜʨʦʢʩʠʣʴʥʳʝ, ʬʝʥʦʣʴʥʳʝ, ʵʧʦʢʩʠʜʥʳʝ ʠ ʜʨ.)  

[14].               

ɻʨʘʬʝʥ ʠ ʦʢʩʠʜ ʛʨʘʬʝʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʉʀɿʂ-ʌʊ, ʥʦ 

ʚʦʧʨʦʩ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʧʦʣʘʛʘʝʤ, ʥʝʣʴʟʷ ʦʪʥʝʩʪʠ ʢ ʙʣʠʞʘʡʰʝʡ ʧʝʨʩʧʝʢʪʠʚʝ. ʉʨʝʜʠ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʚ ʉʐɸ ʠ ʩʪʨʘʥʘʭ ʅɸʊʆ ʩʦʨʙʝʥʪʳ ʠ ʤʝʤʙʨʘʥʳ ʥʘ ʦʩʥʦʚʝ ʛʨʘʬʝʥʘ, 

ʦʢʩʠʜʘ ʛʨʘʬʝʥʘ ʜʣʷ ɿʌʆ, ʧʦ ʠʤʝʶʱʠʤʩʷ ʜʘʥʥʳʤ, ʧʦʢʘ ʥʝ ʫʧʦʤʠʥʘʶʪʩʷ. 

ɽʱ yʦʜʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʚ ʩʦʟʜʘʥʠʠ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʉʀɿʂ ʷʚʣʷʶʪʩʷ 

ʤʘʪʝʨʠʘʣʳ ʩ ʥʝʦʙʳʯʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʆʜʝʞʜʘ ʩʪʘʥʦʚʠʪʩʷ çʫʤʥʦʡè - ʨʝʘʛʠʨʫʝʪ ʥʘ ʭʦʣʦʜ ʠʣʠ 

ʪʝʧʣʦ, ʟʘʨʷʞʘʝʪ ʨʘʟʣʠʯʥʳʝ ʛʘʜʞʝʪʳ, ʧʝʨʝʜʘʸʪ ʠʥʬʦʨʤʘʮʠʶ ʠ ʪ.ʜ. çʋʤʥʳʝè ʪʢʘʥʠ ʜʦʣʞʥʳ 

ʫʤʝʪʴ çʩʣʝʜʠʪʴ ʟʘ ʩʝʨʜʝʯʥʳʤ ʨʠʪʤʦʤ ʩʦʣʜʘʪʘ, ʚʚʦʜʠʪʴ, ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʣʝʢʘʨʩʪʚʘ ʠʣʠ ʢʫʧʠʨʦʚʘʪʴ ʨʘʥʳ, ʩʠʛʥʘʣʠʟʠʨʦʚʘʪʴ ʦ ʩʘʤʦʯʫʚʩʪʚʠʠ ʙʦʣʴʥʦʛʦ. ʆʜʝʞʜʘ ʠʟ 

çʫʤʥʳʭè ʪʢʘʥʝʡ ʜʦʣʞʥʘ ʩʘʤʦʦʯʠʱʘʪʴʩʷ, ʧʦʜʜʝʨʞʠʚʘʪʴ ʪʨʝʙʫʝʤʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʚ 

ʧʦʜʦʜʝʞʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʧʦʜʘʚʣʷʪʴ ʭʠʤʠʯʝʩʢʠʝ ʦʪʨʘʚʣʷʶʱʠʝ ʚʝʱʝʩʪʚʘ, ʦʙʣʘʜʘʪʴ 

ʩʚʦʡʩʪʚʘʤʠ ʙʨʦʥʝʞʠʣʝʪʘ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʙʳʪʴ ʜʳʰʘʱʠʤ, ʧʦʜʜʝʨʞʠʚʘʪʴ ʪʨʝʙʫʝʤʫʶ 

ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʧʦʜʦʜʝʞʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ ʭʠʤʠʯʝʩʢʠʝ ʦʪʨʘʚʣʷʶʱʠʝ ʚʝʱʝʩʪʚʘ, 

ʦʙʣʘʜʘʪʴ ʛʠʛʠʝʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʟʘʱʠʱʘʪʴ ʦʪ ʚʠʨʫʩʦʚ, ʚʝʜʫʪʩʷ 

ʨʘʟʨʘʙʦʪʢʠ ʧʦ ʩʦʟʜʘʥʠʶ ʪʢʘʥʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʢʘʭ. ʊʢʘʥʴ ʩʤʦʞʝʪ 

ʙʣʦʢʠʨʦʚʘʪʴ ʭʠʤʠʯʝʩʢʠʝ ʘʛʝʥʪʳ, ʷʜʳ, ʢʘʢ ʩʪʘʬʠʣʦʢʦʢʢʦʚʳʝ - ʵʥʪʝʨʦʪʦʢʩʠʥ, ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʩʧʦʨʳ, ʥʘʧʦʜʦʙʠʝ ʩʠʙʠʨʩʢʦʡ ʷʟʚʳ. ʅʘʥʦʫʛʣʝʨʦʜʥʳʝ ʪʨʫʙʢʠ ʧʦʜʭʦʜʷʪ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʛʠʙʢʠʭ 

ʧʨʦʮʝʩʩʦʨʦʚ. ʕʢʠʧʠʨʦʚʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʥʦʫʛʣʝʨʦʜʥʳʭ ʪʨʫʙʦʢ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʚʩʪʨʘʠʚʘʥʠʝ ʛʠʙʢʠʭ ʫʤʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʜʠʘʛʥʦʩʪʠʨʫʶʱʠʭ ʩʦʩʪʦʷʥʠʝ ʠ ʟʜʦʨʦʚʴʝ ʙʦʡʮʘ ʚ 

ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʙʘʚʣʝʥʠʷ ʦʪ ʧʨʦʚʦʜʦʚ, ʦʙʝʩʧʝʯʝʥʠʷ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠ ʧʠʪʘʥʠʷ ʵʣʝʢʪʨʦʥʠʢʠ. 

ɺʳʚʦʜʳ. ʇʨʦʚʝʜʸʥʥʳʡ ʘʥʘʣʠʟ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ ʩʨʝʜʩʪʚ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ ʢʦʞʠ (ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ, ʄʆʂ, ʭʠʤʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ, 

ʙʠʦʢʘʪʘʣʠʪʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ, çʫʤʥʳʝè ʪʢʘʥʠ), ʧʦʟʚʦʣʠʣ ʦʮʝʥʠʪʴ ʩʧʦʩʦʙʥʦʩʪʴ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʟʚʝʩʪʥʳʭ ʠ ʥʦʚʝʡʰʠʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʣʫʯʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʠ ʪʢʘʥʝʡ, 

ʩʧʦʩʦʙʥʳʭ ʦʩʫʱʝʩʪʚʣʷʪʴ ʟʘʱʠʪʫ ʦʪ ʪʦʢʩʠʯʥʳʭ ʭʠʤʠʢʘʪʦʚ, ʙʦʣʝʟʥʝʪʚʦʨʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ 

ʩʘʤʦʜʝʛʘʟʘʮʠʶ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʚʳʷʚʣʝʥʥʳʭ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʵʬʬʝʢʪʦʚ ʚ 

ʦʙʣʘʩʪʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʤʘʪʝʨʠʘʣʘʤ ʉʀɿ ʧʦʣʫʯʝʥʦ ʪʦʣʴʢʦ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ. ʇʨʠ ʚʥʝʜʨʝʥʠʠ ʚ ʨʝʘʣʴʥʳʝ ʦʙʨʘʟʮʳ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʩʪʘʥʝʪ ʧʨʦʙʣʝʤʘ ʟʘʢʨʝʧʣʝʥʠʷ 

ʥʘʥʦʯʘʩʪʠʮ. ʂʨʦʤʝ ʪʦʛʦ, ʚʦ ʤʥʦʛʠʭ ʨʘʙʦʪʘʭ ʫʢʘʟʳʚʘʝʪʩʷ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ 

ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ, ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʧʨʠʦʙʨʝʪʘʶʪ ʠʣʠ 

ʫʩʠʣʠʚʘʶʪ ʩʚʦʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ-ʘʢʪʠʚʥʳʝ ʩʚʦʡʩʪʚʘ ʠʟ-ʟʘ ʥʘʥʦʨʘʟʤʝʨʦʚ. ʇʦʵʪʦʤʫ ʜʘʞʝ ʧʨʠ 

ʚʳʩʦʢʦʤ ʧʦʪʝʥʮʠʘʣʝ ʩʚʦʡʩʪʚ ʥʘʥʦʯʘʩʪʠʮ ʠ ʫʩʧʝʰʥʦʤ ʠʭ ʚʥʝʜʨʝʥʠʠ ʚ ʪʢʘʥʠ ʉʀɿ, ʧʨʠʤʝʥʝʥʠʝ 

ʠʭ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʫʪʦʯʥʝʥʠʡ. 

ʋʤʥʘʷ ʪʢʘʥʴ - ʵʪʦ, ʥʝʩʦʤʥʝʥʥʦ, ʙʫʜʫʱʝʝ ʪʝʢʩʪʠʣʴʥʦʡ ʦʪʨʘʩʣʠ, ʠ ʚ ʯʘʩʪʥʦʩʪʠ ʉʀɿʂ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʜʦʨʦʛʦʚʠʟʥʫ ʝʸ ʚ ʥʘʩʪʦʷʱʝʤ, ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʫʯʸʥʳʝ ʦʪʜʘʶʪ ʟʘ ʥʝʡ 

ʙʫʜʫʱʝʝ. ʆʯʝʚʠʜʥʳʤ ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʨʳʥʦʢ ʫʤʥʦʡ ʪʢʘʥʠ ʥʘʭʦʜʠʪʩʷ ʣʠʰʴ ʚ ʥʘʯʘʣʝ ʩʚʦʝʛʦ 

ʨʘʟʚʠʪʠʷ. ɺ ʜʘʥʥʦʝ ʚʨʝʤʷ ʩ ʦʛʨʦʤʥʦʡ ʩʢʦʨʦʩʪʴʶ ʬʦʨʤʠʨʫʶʪʩʷ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʚ ʵʪʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ.   
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ʀʉʉʃɽɼʆɺɸʅʀɽ  ʆʉʆɹɽʅʅʆʉʊʀ ʉʆʃʅɽʏʅʆʁ ʉʋʐʂʀ ʇʈʆɹʅʓʍ 

ʆɹʈɸɿʎʆɺ ʂʆʂʆʅɸ 
 

ʉʘʣʠʤʜʞʘʥʦʚ ʉ1., ʋʤʘʨʦʚ ʐ.ʈ2., ʉʦʣʠʝʚ ʄ3., ʅʘʟʘʨʦʚ ʅ4., ʀʙʨʦʛʠʤʦʚ ʍ.ʀ.5 

ʈʅʀʎʐ1, ʊʘʜʞʠʢʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ2 , 

ʅʘʮʠʦʥʘʣʴʥʘʷ ʘʢʘʜʝʤʠʷ ʥʘʫʢ ʊʘʜʞʠʢʠʩʪʘʥʘ 3, ʆʆʆ çʇʠʣʣʘʠ ʊʦʯʠʢè4 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʊʘʜʞʠʢʠʩʪʘʥʘ5 

 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʟʘʩʣʫʞʠʚʘʝʪ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʥʦʚʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʧʦʨʦʜ ʢʦʢʦʥʘ. ɼʣʷ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʩʫʰʢʠ ʭʘʨʘʢʪʝʨʥʘ ʙʦʣʴʰʘʷ 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʥʘʛʨʝʚʘ ʠ ʦʙʝʟʚʦʞʠʚʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʢʦʢʦʥʘ. ʅʦʚʳʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ 

ʚʳʩʦʢʦʰʝʣʢʦʥʦʩʥʦʩʪʠʝ ʧʦʨʦʜ ʠ ʛʠʙʨʠʜʦʚ ʠʤʝʶʪ ʩʚʦʶ ʩʧʝʮʠʬʠʢʫ ʠ ʜʘʞʝ ʩ ʚʣʘʞʥʦʩʪʴʶ ʜʦ 

10,0%, ʧʦʩʪʫʧʘʶʪ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʝʟ ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʦʩʪʫʧʣʝʥʠʷ ʜʘʥʥʳʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʩ ʪʘʢʦʡ ʠʩʭʦʜʥʦʡ 

ʚʣʘʞʥʦʩʪʴʶ ʙʝʟ ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ  ʷʚʣʷʝʪʩʷ ʟʘʛʦʪʦʚʢʠ 

ʢʦʢʦʥʘ  ʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ,  ʢʣʠʤʘʪʘ ʰʝʣʢʦʚʦʜʯʝʩʢʠʭ ʨʘʡʦʥʘʭ  ʢʦʪʦʨʳʝ ʪʨʝʙʫʝʪ  ʦʙʦʩʥʦʚʘʥʠʝ 

ʠ ʚʳʙʦʨʘ ʫʩʪʨʦʡʩʪʚʘ ʚ ʥʘʯʘʣʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʜʣʷ ʫʢʨʫʧʥʝʥʠʝ ʧʘʨʪʠʠ ʢʦʢʦʥʦʚ.  ɺ 

ʨʝʟʫʣʴʪʘʪʝ, ʢʘʯʝʩʪʚʦ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʧʦʣʫʯʘʝʪʩʷ ʚ ʥʦʨʤʘʭ ʩʪʘʥʜʘʨʪʘ ʩ ʩʦʭʨʘʥʝʥʠʝʤ 

ʠʩʭʦʜʥʳʭ ʩʚʦʡʩʪʚ ʠ ʧʨʠʨʦʜʥʦ- ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ  ʧʦʢʘʟʘʪʝʣʷ ʢʦʢʦʥʘ. 

ʆʩʥʦʚʦʡ ʚʳʙʦʨʘ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʩʧʦʩʦʙʘ ʠ ʨʝʞʠʤʘ ʩʫʰʢʠ ʩʦʩʪʘʚʣʷʶʪ ʢʘʯʝʩʪʚʝʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʰʝʣʢʦʥʦʩʥʦʩʪʠ, ʧʦʨʦʜʳ ʠʣʠ ʛʠʙʨʠʜʘ, ʨʘʟʤʝʨʘ ʢʦʢʦʥʘ, ʦʙʲʝʤʘ, ʧʦʣʘ ʢʫʢʦʣʢʠ,  

ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʚʣʘʞʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʦʚʨʝʞʜʸʥʥʦʩʪʴ ʦʙʦʣʦʯʢʠ ʢʦʢʦʥʘ ʠ ʜʨ.), 

ʟʘʚʠʩʷʱʠʝ ʦʪ ʠʩʭʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʦʢʦʥʘ ʠ ʝʛʦ ʩʪʨʫʢʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʅʘ ʩʝʛʦʜʥʷʰʥʝʤ 

ʵʪʘʧʝ ʦʥʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʳ ʠ ʪʨʝʙʫʶʪ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ɺ ʧʨʦʮʝʩʩʝ ʩʫʰʢʠ ʢʦʢʦʥʘ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʦʛʦ ʢʦʢʦʥʘ, ʥʦ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʨʝʞʠʤʳ ʪʝʧʣʦʥʦʩʠʪʝʣʷ. ʊʘʢ, ʧʦʚʳʰʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʩʣʝʜʥʝʛʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʘ, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʭʦʜʘ ʰʝʣʢʘ-ʩʳʨʮʘ. 

ʇʦʚʳʰʝʥʠʝ ʠʩʭʦʜʥʦʡ ʚʣʘʞʥʦʩʪʠ ʢʦʢʦʥʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʫʰʠʣʢʠ. 

ʊʝʨʤʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʩʫʰʢʠ ʢʦʢʦʥʘ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ ʚ ʠʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ, ʤʦʞʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ, 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʥʘʡʪʠ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʙʣʠʟʢʠʝ ʢ 

ʦʧʪʠʤʘʣʴʥʳʤ. 

ʆʩʥʦʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ  

ʚʦʟʤʦʞʥʦʩʪʠ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʠʟʫʯʝʥʠʷ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʬʘʢʪʦʨʦʚ, ʘ ʪʘʢʞʝ ʚʳʷʚʣʝʥʠʷ ʥʘʣʠʯʠʷ 

ʚ ʩʠʩʪʝʤʝ ʤʝʞ ʬʘʢʪʦʨʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. 

ɼʣʷ ʚʳʙʦʨʘ ʤʝʪʦʜʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʝʥʠʝ ʥʝʟʘʚʠʩʠʤʳʭ 

ʧʝʨʝʤʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʚʝʣʠʯʠʥʫ ʬʫʥʢʮʠʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʣʠʷʥʠʷ ʩʫʰʢʠ ʥʘ 

ʩʪʨʫʢʪʫʨʫ ʠ ʩʚʦʡʩʪʚʘ ʚʦʣʦʢʥʘ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʧʣʦʥʦʩʠʪʝʣʷ, 

ʠʩʭʦʜʥʘʷ ʚʣʘʞʥʦʩʪʴ ʢʦʢʦʥʘ, ʧʦʜʚʝʨʛʥʫʪʦʛʦ ʩʫʰʢʝ. 

ʀʟʫʯʠʚ ʤʘʪʝʨʠʘʣʳ, ʧʦʩʚʷʱʸʥʥʳʝ ʩʫʰʢʝ ʢʦʢʦʥʘ ʠ ʥʘ ʦʩʥʦʚʝ ʨʷʜʘ ʧʨʦʚʝʜʸʥʥʳʭ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʝʢʦʪʦʨʳʝ ʬʘʢʪʦʨʳ ʥʘʤʠ 

ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʧʦʩʪʦʷʥʥʳʭ ʫʨʦʚʥʷʭ: 
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1. ʉʢʦʨʦʩʪʴ ʜʚʠʞʫʱʝʛʦʩʷ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʨʘʚʥʘ Vʚ = 1,5 ʤ/ʩ. ʆʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʥʦʨʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʚ ʢʦʥʚʝʡʝʨʥʦʤ ʩʫʰʠʣʢʘʭ ʅʠʧʧʦʥ-ʂʦʥʩʘʢʠ 

2Z-20, ʗʤʘʪʦ. 

2. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʫʰʠʣʢʠ ʧʦ ʚʳʩʫʰʝʥʥʦʤʫ ʢʦʢʦʥʘ ʥʘ ʩʫʰʠʣʢʘʭ ʅʠʧʧʦʥ-

ʂʦʥʩʘʢʠ 2Z-20 ï 20 ʪ/ʩʫʪ, ʥʘ ʩʫʰʠʣʢʘʭ ʗʤʘʪʦ 10-12ʪ/ʩʫʪ ʢʘʢ ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʥʦʨʤʘʣʴʥʫʶ 

ʤʦʱʥʦʩʪʴ ʟʘʛʦʪʦʚʠʪʝʣʴʥʳʭ ʧʫʥʢʪʘʭ, ʧʨʠ ʢʦʪʦʨʦʡ ʢʘʯʝʩʪʚʦ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʦʪʚʝʯʘʝʪ 

ʪʨʝʙʦʚʘʥʠʷʤ ʛʦʩʩʪʘʥʜʘʨʪʘ. 

ɹʳʣʠ ʚʳʙʨʘʥʳ ʩʫʱʝʩʪʚʝʥʥʳʝ ʬʘʢʪʦʨʳ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʚ ʧʣʘʥ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʦʧʨʝʜʝʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʫʰʠʣʢʠ ʧʦ 

ʚʣʘʛʦʦʪʙʦʨʫ, ʧʨʠʯʸʤ ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʦʚʳʰʝʥʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʦʙʦʣʦʯʢʠ, ʠ ʚʳʨʘʙʦʪʢʠ ʰʝʣʢʘ-ʩʳʨʮʘ. 

ʅʠʞʥʠʡ ʫʨʦʚʝʥʴ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʊʚ = 60ʦʉ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ 

ʠʩʭʦʜʥʦʡ ʚʣʘʞʥʦʩʪʠ ʜʦ ʪʨʝʙʫʝʤʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. ɺʝʨʭʥʠʡ ʫʨʦʚʝʥʴ ʪʝʤʧʝʨʘʪʫʨʳ 

ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʊʚ = 110-115ʦʉ ʧʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʥʘ ʩʚʦʡʩʪʚʦ ʚʦʣʦʢʥʘ, 

ʢʦʪʦʨʳʡ ʚʳʙʨʘʥ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʠʩʢʦʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʨʘʙʦʪ, 

ʠʟʫʯʘʚʰʠʭ ʚʣʠʷʥʠʝ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʥʘ ʢʘʯʝʩʪʚʘ ʰʝʣʢʘ-ʩʳʨʮʘ. ɺ ʨʘʙʦʪʝ ʥʝ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʜʝʪʘʣʴʥʦ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʤ ʫʨʦʚʥʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʦʣʦʞʝʥʠʷ ʧʦ 

ʪʝʧʣʦʧʝʨʝʥʦʩʫ (ʪʝʨʤʦʧʝʨʝʜʘʯʝ) ʠ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʤʫ ʵʬʬʝʢʪʫ. ʈʘʩʯʝʪ ʧʨʠʭʦʜʘ ʧʨʷʤʦʛʦ 

ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ʧʨʦʠʟʚʦʣʴʥʦ ʥʘʢʣʦʥʝʥʥʳʝ ʧʨʠʝʤʥʳʝ ʧʣʦʱʘʜʢʠ. ʀʟ ʪʨʝʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ɿʝʤʣʝ (Rʧʨ, Rʜ, Rʦʪʨ) ʚ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʝʪʠʢʝ 

ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʧʨʷʤʦʝ ʩʦʣʥʝʯʥʦʝ ʠʟʣʫʯʝʥʠʝ ï Rʧʨ(t) ʢʘʢ ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ, 

ʪʘʢ ʠ ʧʨʦʠʟʚʦʣʴʥʦ ʥʘʢʣʦʥʝʥʥʳʭ ʧʨʠʝʤʥʳʭ ʧʣʦʱʘʜʦʢ. ʄʦʱʥʦʩʪʴ ʧʦʪʦʢʘ ʧʨʷʤʦʛʦ 

ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ʧʨʦʠʟʚʦʣʴʥʦ- ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʧʨʠʝʤʥʫʶ ʧʣʦʱʘʜʢʫ ʧʣʦʱʘʜʴʶ 

F (ʤ2) ʥʘ ɿʝʤʣʝ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ (RF(t)) ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʩʦʦʪʥʦʰʝʥʠʝʤ:                             

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʜʣʷ ʩʫʰʢʠ ʢʦʢʦʥʦʚ ʩ ʜʨʝʚʥʝʡʰʠʭ ʚʨʝʤʝʥ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʩʦʣʥʝʯʥʦʝ 

ʠʟʣʫʯʝʥʠʷ (ʉʀ), ʢʦʪʦʨʦʝ ʦʪʣʠʯʘʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʴʶ ʚ ʫʩʣʦʚʠʷ  ɸʟʠʠ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʩʫʰʢʘ ʢʦʢʦʥʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʥʝʙʦʣʴʰʠʤʠ ʧʘʨʪʠʷʤʠ 

(ʧʨʦʙʥʳʝ ʦʙʨʘʟʮʳ) ʥʘ ʤʝʩʪʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʯʪʦ ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʦ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʢʦʢʦʥʦʚ ʠ ʠʩʢʣʶʯʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʟʘʪʨʘʪ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʣʥʝʯʥʳʭ ʩʫʰʠʣʦʢ 

ʢʦʢʦʥʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʢʦʢʦʥʦʚ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʫʤʝʥʴʰʝʥʠʝ ʟʘʪʨʘʪ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʫʰʢʠ ʢʦʢʦʥʦʚ ʧʦʜʦʛʨʝʪʳʤ ʧʦʪʦʢʦʤ 

ʚʦʟʜʫʭʘ ʚ ʫʩʣʦʚʠʷʭ ʟʘʚʦʜʦʚ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʢʦʢʦʥʦʚ. ʉʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩʚʷʟʘʥ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʫʧʨʘʚʣʷʝʤʳʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ. ʆʩʥʦʚʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʥʦʚʳʤ 

ʪʝʭʥʦʣʦʛʠʷʤ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ.  

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʤʠʢʨʦʢʦʤʧʴʶʪʝʨʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʢʦʥʪʨʦʣʷ 

ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʢʦʢʦʥʦʚ ʩʦʣʥʝʯʥʦʡ ʫʩʪʘʥʦʚʢʦʡ [2]. ʅʘʤʠ ʧʨʦʚʝʜʝʥʦ ʠʩʧʳʪʘʥʠʝ 

ʜʝʡʩʪʚʫʶʱʝʡ ʤʦʜʝʣʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʩʫʰʢʠ ʢʦʢʦʥʦʚ ʥʘ ʦʩʥʦʚʝ 

ʩʦʣʥʝʯʥʦʡ ʫʩʪʘʥʦʚʢʠ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʧʨʝʜʝʣʝʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

(ʂʇɼ) ʩʦʣʥʝʯʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʠʣʘ 12,5% ʧʨʠ ʧʦʜʦʛʨʝʚʝ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ. 

ʆʙʥʘʨʫʞʝʥʦ ʚʳʩʦʢʦʝ ʦʪʨʘʞʝʥʠʝ ʉʀ (80...90%) ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʘʣʶʤʠʥʠʝʚʦʡ ʧʦʩʫʜʳ. ɼʣʷ 

ʧʦʚʳʰʝʥʠʷ ʂʇɼ ʫʩʪʘʥʦʚʢʠ ʧʨʝʜʣʦʞʝʥʦ ʧʦʯʝʨʥʝʥʠʝ ʩʫʰʠʣʴʥʳʭ ʧʦʜʜʦʥʦʚ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ 
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ʦʪʨʘʞʝʥʠʷ ʦʪ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʯʘʩʪʝʡ ʀʂ ʩʧʝʢʪʨʘ ʉʀ. ʀʩʧʳʪʘʥʠʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʫʰʢʘ 

ʢʦʢʦʥʦʚ ʜʘʥʥʦʡ ʫʩʪʘʥʦʚʢʦʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʪʝʯʝʥʠʠ 3-5 ʯʘʩʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ 

ʢʦʢʦʥʦʚ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʉʀ. ʉʦʛʣʘʩʥʦ ʦʮʝʥʢʝ ʂʇɼ ʫʩʪʘʥʦʚʢʠ ʩʫʰʢʠ ʢʦʢʦʥʦʚ ʩʦʩʪʘʚʠʣ 

50%. 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ, 

ʢʦʪʦʨʘʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʦʡ ʩʦʣʥʝʯʥʦʡ 

ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ ʠ ʚʦʟʜʫʰʥʦʛʦ ʩʦʣʥʝʯʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʦʧʠʩʘʥʘ ʚ ʨʘʙʦʪʘʭ 

[4,5]. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʜʝʣʠ ʣʘʙʦʨʘʪʦʨʥʦʡ 

ʩʦʣʥʝʯʥʦʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʩʫʰʢʠ ʢʦʢʦʥʦʚ ʚ ʤʘʣʳʭ ʦʙʲʸʤʘʭ.   

ʈʘʟʨʘʙʦʪʘʥʘ ʠ ʠʩʩʣʝʜʦʚʘʥʘ ʤʦʙʠʣʴʥʘʷ ʩʦʣʥʝʯʥʘʷ ʫʩʪʘʥʦʚʢʘ (ʨʠʩ.1) ʜʣʷ ʩʫʰʢʠ 

ʢʦʢʦʥʦʚ ʩ ʦʪʢʨʳʪʦʡ  ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ ʚʘʨʠʘʥʪʘʤʠ ʟʘʢʨʳʪʦʡ ʢʘʤʝʨʳ ʩʫʰʢʠ ʠʟ ʩʪʝʢʣʘ ʠ 

ʘʣʶʤʠʥʦʚʳʤʠ ʣʠʩʪʴʷʤʠ ʩ ʸʤʢʦʩʪʴʶ 10 ʣ.  
 

 
ʈʠʩʫʥʦʢ.1.-.ʄʦʙʠʣʴʥʘʷ ʩʦʣʥʝʯʥʘʷ ʫʩʪʘʥʦʚʢʘ 

 

ɸʣʶʤʠʥʠʝʚʳʡ ʧʣʦʱʘʜʴ ʧʦʚʳʰʘʝʪ ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʝ ʪʝʧʣʘ ʢʦʢʦʥʘʤʠ ʟʘ ʩʯʝʪ ʙʦʢʦʚʦʛʦ 

ʦʪʨʘʞʝʥʠʷ ʉʀ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʫʪʨʝʥʥʠʝ ʠ ʚʝʯʝʨʥʠʝ ʯʘʩʳ.  ʇʦʚʝʨʭʥʦʩʪʴ  ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʘʟʠʤʫʪʦʤ ʥʘ ʶʛ, ʧʦʜ ʫʛʣʦʤ ʤʝʩʪʘ 45Á. ʉ ʙʦʢʦʚʳʭ ʟʘʧʘʜʥʦʡ, ʩʝʚʝʨʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʩʪʦʨʦʥʳ 

ʫʩʪʘʥʦʚʢʘ ʠʤʝʝʪ ʦʪʨʘʞʘʪʝʣʠ ʜʣʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʉʀ.  ʈʘʟʤʝʨ  ʸʤʢʦʩʪʠ ʠ ʧʣʦʱʘʜʴ 

ʛʦʬʨʠʨʦʚʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʦʙʲʸʤʦʤ ʩʫʰʢʠ ʢʦʢʦʥʦʚ.  

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʫʩʪʘʥʦʚʢʠ ʧʨʦʚʦʜʠʣʦʩʴ ʦʧʠʩʘʥʥʦʡ ʚʳʰʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʫʩʪʘʥʦʚʢʠ ʩʫʰʢʠ  ʧʨʦʙʥʳʭ ʦʙʨʘʟʮʦʚ ʢʦʢʦʥʘ.  

ʇʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʩʦʩʪʘʚʣʷʝʪ 0,5Áʉ. 
 

 
 

ʈʠʩʫʥʦʢ 2.- ʉʫʰʢʘ ʧʨʦʙʥʳʭ ʦʙʨʘʟʮʦʚ 
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ʊʘʙʣʠʮʘ 1. - ʉʨʝʜʥʝʯʘʩʦʚʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʊ1 ʩ 15 ʧʦ 31 ʤʘʷ 2022ʛ. 
 

ʄʘʡ 8-9 9-10 

10-

11 

11-

12 

12-

13 

13-

14 

14-

15 

15-

16 

16-

17 

17-

18 

18-

19 

19-

20 

15 18,5 24,2 28,5 30,9 33,6 36,7 36,0 32,9 30,9 28,4 26,5 21,5 

16 24,8 27,8 31,0 39,2 43,1 45,5 45,0 41,0 38,5 35,5 30,8 26,9 

17 27,9 31,0 35,1 42,4 48,0 51,4 49,4 46,0 40,0 36,1 31,5 29,2 

18 29,7 30,7 29,9 33,7 29,3 26,2 38,0 37,3 36,1 33,2 28,8 26,4 

19 27,8 30,2 33,2 40,3 45,4 27,2 45,8 39,9 33,6 28,9 26,4 24,5 

20 23,2 26,8 28,3 41,0 48,0 48,0 43,9 38,0 39,0 34,9 30,4 27,0 

21 28,2 30,8 33,5 39,7 27,5 49,9 49,4 44,1 39,8 36,9 31,0 20,4 

22 15,1 15,1 15,1 15,1 15,1 15,1 13,7 13,7 15,4 17,1 16,5 15,3 

23 19,1 23,4 25,3 30,4 32,8 33,4 32,1 29,9 28,3 18,9 22,6 20,3 

24 23,0 25,1 26,9 33,0 37,4 40,3 38,4 37,6 25,3 32,7 28,8 25,0 

25 26,5 29,9 31,9 38,9 42,8 45,0 44,9 42,7 39,0 36,2 32,8 28,8 

26 30,0 33,5 36,2 43,9 48,5 48,2 46,3 42,0 35,9 33,8 30,6 28,2 

27 26,9 28,0 30,4 23,6 40,8 35,1 29,7 27,2 26,9 22,3 18,8 16,6 

28 15,9 25,6 21,5 24,8 28,3 24,6 19,9 23,2 23,2 21,2 19,9 20,3 

29 23,0 27,2 29,2 36,6 39,5 40,4 37,1 36,6 33,1 29,8 26,8 23,8 

30 22,9 25,4 30,5 36,2 40,9 42,5 38,4 37,4 35,5 30,7 27,3 22,7 

31 26,8 29,4 33,9 42,0 44,9 43,8 41,1 40,8 36,3 33,1 29,6 25,6 

 

ʊʘʙʣʠʮʘ 2. - ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʤʦʥʠʪʦʨʠʥʛʘ ʊ1, ʊ2 ʩ 15 ʤʘʷ ʧʦ 31 ʤʘʷ. 
 

ʊʝʤʧʝʨʘʪʫʨʘ, Áʉ ʊ1 ʊ2 

ʉʨʝʜʥʷʷ 25,1 27,7 

ʄʘʢʩʠʤʘʣʴʥʘʷ 53,8 52,9 

ʄʠʥʠʤʘʣʴʥʘʷ 9,0 8,1 

 

ɸʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʠʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠʤʝʝʪ ʩʪʝʢʣʷʥʥʘʷ ʢʘʤʝʨʘ (ʊ2) ʩʤ. 

ʪʘʙʣʠʮʫ 2. ʉʨʝʜʥʷʷ ʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʜʣʷ ʊ2 ʩʦʩʪʘʚʣʷʝʪ 27,7Áʉ. ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 52,9Áʉ. ʄʠʥʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʦʯʴʶ ʩʦʩʪʘʚʣʷʝʪ 8,1Áʉ.  

ʀʥʪʝʨʚʘʣ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʜʣʷ ʸʤʢʦʩʪʝʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦʯʪʠ 2 ʨʘʟʘ, ʥʘʯʠʥʘʷ ʩ 

10 ʧʦ 18.30 ʯʘʩʦʚ ʊ2  ʙʦʣʴʰʝ 40Áʉ  (ʩʤ. ʨʠʩʫʥʢʝ 2).  ʇʝʨʠʦʜ ʩʫʰʢʠ ʩʦʩʪʘʚʣʷʝʪ 4 ʯʘʩʦʚ 30 ʤʠʥ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʠʩʩʣʝʜʦʚʘʥʘ ʩʦʣʥʝʯʥʘʷ ʩʫʰʢʘ ʢʦʢʦʥʦʚ ʩ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʜʣʷ ʤʘʣʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʦʪʜʝʣʴʥʳʭ ʣʠʥʠʠ, ʧʦʨʦʜ ʠ ʛʠʙʨʠʜʦʚ 

ʪʫʪʦʚʦʛʦ ʰʝʣʢʦʧʨʷʜʘ. ʆʧʨʝʜʝʣʝʥʳ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʢʠ ʚ ʧʝʨʠʦʜ ʩʫʰʢʠ 

ʢʦʢʦʥʦʚ ʩ 15 ʧʦ 31 ʤʘʷ 2022 ʛʦʜʘ.   

ʈʘʟʨʘʙʦʪʘʥʥʘʷ  ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʚ ʪʝʯʝʥʠʠ ʜʚʫʭ ʣʝʪ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʣʥʝʯʥʦʡ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ, ʩʦʣʥʝʯʥʦʛʦ ʚʦʟʜʫʰʥʦʛʦ 

ʢʦʣʣʝʢʪʦʨʘ, ʘ ʪʘʢʞʝ ʛʠʙʨʠʜʥʦʡ ʩʦʣʥʝʯʥʦʡ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʝʧʣʦʚʦʡ  ʵʥʝʨʛʠʠ [4,5,7.].  

ɺ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʦʣʥʝʯʥʦʡ ʫʩʪʘʥʦʚʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʙʝʟʦʧʘʩʥʳʡ ʨʝʞʠʤ ʘʚʪʦʥʦʤʥʦʡ ʠ ʩʝʪʝʚʦʡ ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʢʠ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ ʩʫʰʢʠ ʢʦʢʦʥʦʚ.   
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ɺʳʚʦʜ: 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚʳʰʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ 

ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʰʝʣʢʦʧʨʷʜʦʚ ʧʨʠ ʟʘʚʠʚʢʠ ʢʦʢʦʥʘ. 

ʆʧʳʪʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʦʟʜʘʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʛʠʛʨʦʪʝʨʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʜʣʷ ʩʫʰʢʠ 

ʢʦʢʦʥʦʚ ʪʫʪʦʚʦʛʦ ʰʝʣʢʦʧʨʷʜʘ ʠ ʢʦʤʧʝʥʩʘʮʠʶ ʚʦʟʜʝʡʩʪʚʠʷ ʥʝʛʘʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ. 
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ʅʀɿʂʆʊɽʄʇɽʈɸʊʋʈʅʆɽ ʐʃʀʍʊʆɺɸʅʀɽ 

ʆʉʅʆɺʅʆʁ  ʇʈʗɾʀ 
 

ʉʤʠʨʥʦʚʘ ʉ.ɺ., ʆʜʠʥʮʦʚ ɸ.ʉ. 

ɻʆʋ ɺʆ ʀʚʘʥʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ  

ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʀʚʘʥʦʚʦ, ʈʦʩʩʠʷ 
 

ɺ ʪʝʢʩʪʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʢʘʯʝʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʮʝʩʩʘ ʰʣʠʭʪʦʚʘʥʠʷ ʧʨʷʞʠ. 

ʐʣʠʭʪʦʚʘʥʠʝ - ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʷʞʠ ʠ ʰʣʠʭʪʳ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʦʛʦ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʯʝʩʪʚʦʤ ʰʣʠʭʪʳ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʨʷʞʠ. ʇʨʠ ʵʪʦʤ ʦʯʝʥʴ ʚʘʞʝʥ 

ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʰʣʠʭʪʫʶʱʝʛʦ ʘʛʝʥʪʘ.  

ɺ ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʢʘʥʝʡ ʢʘʢ ʠʟ ʧʨʠʨʦʜʥʳʭ ʚʦʣʦʢʦʥ, ʪʘʢ ʠ ʠʭ ʩʤʝʩʝʡ ʩ ʩʠʥʪʝʪʠʯʝʩʢʠʤʠ 

ʪʨʘʜʠʮʠʦʥʥʦ ʜʣʷ ʰʣʠʭʪʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʤʫʢʫ ʠʣʠ ʢʨʘʭʤʘʣ. ʆʜʥʘʢʦ, ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ 

ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʶʪ ʧʨʝʧʘʨʘʪʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʦʚʦʜʠʪʴ ʧʨʦʮʝʩʩ ʰʣʠʭʪʦʚʘʥʠʷ ʧʨʠ 

ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ - ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʝ ʵʬʠʨʳ ʮʝʣʣʶʣʦʟʳ ʠ ʢʨʘʭʤʘʣʘ, ʩʧʦʩʦʙʥʳʝ 

ʨʘʩʪʚʦʨʷʪʴʩʷ ʚ ʚʦʜʝ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟ ʥʘʛʨʝʚʘʥʠʷ ʠ ʣʝʛʢʦ ʫʜʘʣʷʪʴʩʷ ʩ ʪʢʘʥʠ ʧʨʠ ʨʘʩʰʣʠʭʪʦʚʢʝ 

ʚ ʦʙʳʯʥʦʡ ʧʨʦʤʳʚʥʦʡ ʚʘʥʥʝ. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʫʯʘʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʰʣʠʭʪʦʚʘʥʠʷ ʪʝʢʩʪʠʣʴʥʳʭ ʥʠʪʝʡ ʠʟ ʧʨʠʨʦʜʥʳʭ ʠ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʚʦʣʦʢʦʥ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʤʠ 

ʩʦʨʪʘʤʠ ʵʬʠʨʦʚ ʮʝʣʣʶʣʦʟʳ ʠ ʢʨʘʭʤʘʣʘ: ʥʘʪʨʠʡ-ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʣʶʣʦʟʦʡ (ʂʄʎ), 

ʛʠʜʨʦʢʩʠʵʪʠʣʮʝʣʣʶʣʦʟʦʡ (ɻʕʎ), ʘ ʪʘʢʞʝ ʵʬʠʨʘʤʠ ʢʨʘʭʤʘʣʘ - ʢʘʨʙʦʢʩʠʤʝʪʠʣʢʨʘʭʤʘʣʦʤ 

(ʂʄʂ). ʇʨʠʩʫʪʩʪʚʠʝ ʚ ʩʦʩʪʘʚʝ ʰʣʠʭʪʳ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ (ʇɸɺ) ʤʦʞʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʰʣʠʭʪʫʶʱʠʡ ʩʦʩʪʘʚ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʠʟʤʝʥʷʪʴ ʬʨʠʢʮʠʦʥʥʳʝ, 

ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʫʩʪʘʣʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ ʧʨʷʞʠ [1]. ɺ ʢʘʯʝʩʪʚʝ ʇɸɺ ʚ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʦʪʭʦʜʳ ʮʝʣʣʶʣʦʟʥʦ-ʙʫʤʘʞʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ - ʩʦʣʠ ʣʠʛʥʦʩʫʣʴʬʦʥʦʚʳʭ ʢʠʩʣʦʪ 

(ʣʠʛʥʦʩʫʣʴʬʦʥʘʪʳ - ʃʉʊ), ʦʪʣʠʯʘʶʱʠʝʩʷ ʢʘʪʠʦʥʦʤ ʚʘʨʦʯʥʦʡ ʢʠʩʣʦʪʳ ʠ ʤʘʨʢʦʡ. ʆʪʦʙʨʘʥʥʳʝ 

ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʃʉʊ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʳʝ ʘʜʛʝʟʠʦʥʥʦ-ʢʦʛʝʟʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ 

ʰʣʠʭʪʳ ʠ ʚ ʙʦʣʴʰʝʡ ʠʣʠ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʠʟʤʝʥʷʶʪ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ ʪʝʢʩʪʠʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. ʉʦʩʪʘʚʳ ʥʘ ʦʩʥʦʚʝ ʠʩʩʣʝʜʫʝʤʳʭ ʰʣʠʭʪʫʶʱʠʭ ʧʨʝʧʘʨʘʪʦʚ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʚʳʙʨʘʥʥʳʭ ʇɸɺ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʦʜʥʦʨʦʜʥʦʩʪʴʶ ʠ ʥʠʟʢʦʡ ʚʷʟʢʦʩʪʴʶ, ʯʪʦ ʢʨʘʡʥʝ ʚʘʞʥʦ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʘ ʰʣʠʭʪʦʚʘʥʠʷ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ.  

          ʅʘʧʨʘʚʣʝʥʠʝʤ ʚʦʟʜʝʡʩʪʚʠʷ ʩʦʩʪʘʚʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʧʨʠ ʰʣʠʭʪʦʚʘʥʠʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʷʚʣʷʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʪʨʝʥʠʷ ʧʨʷʞʠ ʦ ʜʝʪʘʣʠ ʪʢʘʮʢʦʛʦ ʩʪʘʥʢʘ [1]. ɼʚʠʞʝʥʠʝ ʥʠʪʝʡ ʥʘ 

ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʰʠʥʘʭ, ʛʜʝ ʦʥʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʪʨʝʥʠʶ ʦ ʩʢʘʣʦ, ʮʝʥʦʚʳʝ ʧʘʣʦʯʢʠ, ʯʝʣʥʦʢ, 

ʨʝʤʠʟʳ ʠ ʙʝʨʜʦ, ʟʘʚʠʩʠʪ ʦʪ ʚʝʣʠʯʠʥʳ ʪʨʝʥʠʷ ʧʨʷʞʠ ʧʦ ʤʝʪʘʣʣʫ, ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʜʠʥʘʤʠʯʝʩʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʪʨʝʥʠʷ. ɼʠʥʘʤʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥ 

ʮʝʣʳʤ ʢʦʤʧʣʝʢʩʦʤ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʚʦʣʦʢʥʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ 

ʧʦʟʚʦʣʷʝʪ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʴʶ ʪʦʯʥʦʩʪʠ ʧʨʝʜʩʢʘʟʘʪʴ ʧʦʚʝʜʝʥʠʝ ʧʦʣʫʧʨʦʜʫʢʪʘ ʧʨʠ 

ʜʘʣʴʥʝʡʰʝʡ ʧʝʨʝʨʘʙʦʪʢʝ. ʂ ʩʦʞʘʣʝʥʠʶ, ʬʨʠʢʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʣʦʢʦʥ ʠʟʫʯʝʥʳ 

ʥʝʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʪʨʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ 

ʪʝʢʩʪʠʣʴʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ. 

          ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʪʨʝʥʠʷ ʦʰʣʠʭʪʦʚʘʥʥʳʭ 

ʨʘʟʣʠʯʥʳʤʠ ʩʦʩʪʘʚʘʤʠ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʳʭ ʠ ʧʦʣʠʵʬʠʨʥʳʭ ʥʠʪʝʡ ʧʦ ʤʝʪʘʣʣʠʯʝʩʢʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʦʢʘʟʘʪʝʣʠ ʞʸʩʪʢʦʩʪʠ ʧʨʷʞʠ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 
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ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʞʸʩʪʢʦʩʪʴ ʤʷʛʢʦʡ ʧʨʷʞʠ ʟʘʪʨʫʜʥʷʝʪ ʧʨʦʮʝʩʩ ʪʢʘʯʝʩʪʚʘ: ʧʦʚʝʨʭʥʦʩʪʥʳʝ, 

ʚʳʩʪʫʧʘʶʱʠʝ ʠʟ ʪʝʣʘ ʥʠʪʠ, ʚʦʣʦʢʦʥʮʘ ʧʨʠ ʪʨʝʥʠʠ ʣʝʛʢʦ ʩʮʝʧʣʷʶʪʩʷ ʠ ʩʚʦʡʣʘʯʠʚʘʶʪʩʷ ʚ 

ʰʠʰʝʯʢʠ, ʭʦʤʫʪʠʢʠ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʦʙʨʳʚ ʥʠʪʠ ʥʘ ʪʢʘʮʢʦʤ ʩʪʘʥʢʝ [2]. ʆʙʱʠʝ ʥʦʨʤʳ ʞʸʩʪʢʦʩʪʠ 

ʧʦʢʘ ʥʝ ʫʩʪʘʥʦʚʣʝʥʳ ʠ ʩ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ ʧʦʚʝʜʝʥʠʷ ʧʨʷʞʠ ʥʘ ʪʢʘʮʢʦʤ ʩʪʘʥʢʝ ʜʣʷ ʢʘʞʜʦʛʦ 

ʥʦʤʝʨʘ ʧʨʷʞʠ ʩ ʫʯʸʪʦʤ ʚʳʨʘʙʘʪʳʚʘʝʤʦʛʦ ʘʨʪʠʢʫʣʘ ʪʢʘʥʠ ʜʦʣʞʥʘ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ 

ʦʧʪʠʤʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʞʸʩʪʢʦʩʪʠ. ʆʜʥʘʢʦ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʩʝ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʩʦʩʪʘʚʳ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʚʳʰʝʥʠʝ ʞʸʩʪʢʦʩʪʠ ʧʨʷʞʠ ʧʦʩʣʝ ʰʣʠʭʪʦʚʘʥʠʷ (ʪʘʙʣʠʮʘ1). 

 

ʊʘʙʣʠʮʘ 1. - ʌʨʠʢʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʦʰʣʠʭʪʦʚʘʥʥʦʡ ʧʨʷʞʠ 
 

 

ˉ 

ʐʣʠʭʪʫ-

ʶʱʠʡ 

ʧʨʝʧʘʨʘʪ 

 

ʊɺɺ 

ɼʠʥʘʤʠʯʝʩʢʠʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʧʦ 

ʤʝʪʘʣʣʫ 

ʂʦʵʬʬʠʮʠʝʥʪ ʞʸʩʪʢʦʩʪʠ 

ʭʦʧʯʘʪʦʙʫ-

ʤʘʞʥʦʡ 

ʧʨʷʞʠ 

ʧʦʣʠʵʬʠʨʥʦʡ 

ʧʨʷʞʠ 

ʭʦʧʯʘʪʦʙʫ-

ʤʘʞʥʦʡ 

ʧʨʷʞʠ 

ʧʦʣʠʵʬʠʨ-

ʥʦʡ ʧʨʷʞʠ 

1. 
 

 

ʂʄʎ 7ʅ 

ɹʝʟ ʜʦʙʘʚʦʢ 0,284 0,238 8,17 11,58 

2. ʃʉʊ (I) 0,332 0,274 7,51 9,62 

3. ʃʉʊ (II)  0,263 0,234 8,09 11,22 

4. ʃʉʊ (III)  0,267 0,249 8,31 11,0 

5. 
 

 

ʂʄʎ 9ʅ 

ɹʝʟ ʜʦʙʘʚʦʢ 0,255 0,218 8,77 11,59 

6. ʃʉʊ (I) 0,314 0,309 7,09 11,26 

7. ʃʉʊ (II)  0,264 0,238 7,82 11,64 

8. ʃʉʊ (III)  0,284 0,286 7,51 10,47 

9. 
 

 

ɻʕʎ 

ɹʝʟ ʜʦʙʘʚʦʢ 0,266 0,262 8,53 10,77 

10. ʃʉʊ (I) 0,234 0,273 7,82 9,18 

11. ʃʉʊ (II)  0,273 0,262 7,26 10,05 

12. ʃʉʊ (III)  0,313 0,291 7,96 11,64 

13. 
 

 

ʂʄʂ 

ɹʝʟ ʜʦʙʘʚʦʢ 0,237 0,247 7,47 10,65 

14. ʃʉʊ (I) 0,328 0,339 7,85 9,76 

15. ʃʉʊ (II)  0,243 0,253 7,55 10,14 

16. ʃʉʊ (III)  0,275 0,258 7,24 9,67 

17. 

 

ʂʄʂ-ʆʂ 

ɹʝʟ ʜʦʙʘʚʦʢ 0,276 0,263 7,43 9,86 

18. ʃʉʊ (I) 0,299 0,242 9,37 11,11 

19. ʃʉʊ (II)  0,259 0,258 9,07 11,49 

20. ʃʉʊ (III)  0,275 0,267 8,28 10,47 

21. ʇɺʉ 0,318 0,292 8,10 11,23 

22. 
ʊʨʘʜʠʮʠʦʥʥʘʷ 

ʢʨʘʭʤʘʣʴʥʘʷ ʰʣʠʭʪʘ 
0,292 0,316 9,98 12,35 

23. ʄʷʛʢʘʷ ʧʨʷʞʘ 0,347 0,309 5,57 10,19 
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ʇʨʠ ʰʣʠʭʪʦʚʘʥʠʠ ʦʩʥʦʚʥʳʝ ʥʠʪʠ ʧʦʢʨʳʚʘʶʪʩʷ ʧʣʸʥʢʦʡ, ʧʨʝʜʦʭʨʘʥʷʶʱʝʡ ʚʦʣʦʢʥʘ ʦʪ 

ʨʘʟʨʫʰʝʥʠʷ, ʢʦʥʯʠʢʠ ʚʦʣʦʢʦʥ ʧʨʠʛʣʘʞʠʚʘʶʪʩʷ ʠ ʧʨʠʢʣʝʠʚʘʶʪʩʷ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʥʠʪʠ, 

ʫʩʠʣʠʚʘʝʪʩʷ ʩʮʝʧʣʝʥʠʝ ʤʝʞʜʫ ʚʦʣʦʢʥʘʤʠ. ʅʘ ʧʨʘʢʪʠʢʝ ʢʘʯʝʩʪʚʦ ʧʨʷʞʠ ʧʨʠʥʷʪʦ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʠʥʘʤʦʤʝʪʨʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ: ʧʨʦʯʥʦʩʪʠ ʥʘ ʨʘʟʨʳʚ, 

ʨʘʟʨʳʚʥʦʤʫ ʫʜʣʠʥʝʥʠʶ, ʥʝʨʦʚʥʦʪʝ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʧʨʦʯʥʦʩʪʠ [1]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘ ʬʘʢʪʦʨʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʮʝʥʠʪʴ ʢʘʯʝʩʪʚʦ ʦʰʣʠʭʪʦʚʘʥʥʦʡ ʧʨʷʞʠ, 

ʥʘʨʷʜʫ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʪʨʝʥʠʷ ʠ ʧʦʢʘʟʘʪʝʣʝʤ ʞʸʩʪʢʦʩʪʠ, ʧʨʠʥʷʪʳ: ʨʘʟʨʳʚʥʘʷ ʥʘʛʨʫʟʢʘ ʠ 

ʨʘʟʨʳʚʥʦʝ ʫʜʣʠʥʝʥʠʝ, ʘ ʪʘʢʞʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʘʨʠʘʮʠʠ ʧʦ ʵʪʠʤ ʧʦʢʘʟʘʪʝʣʷʤ. 

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʰʣʠʭʪʦʚʘʥʥʳʭ 

ʦʩʥʦʚʥʳʭ ʥʠʪʝʡ ʨʘʟʣʠʯʥʳʤʠ ʩʦʩʪʘʚʘʤʠ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ, ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ 

ʧʨʦʭʦʜʠʤʦʩʪʴ ʧʨʷʞʠ ʥʘ ʪʢʘʮʢʦʤ ʩʪʘʥʢʝ ʥʘʙʣʶʜʘʝʪʩʷ ʫʞʝ ʧʦʚʳʰʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʧʦʩʣʝ 

ʰʣʠʭʪʦʚʘʥʠʷ ʥʘ 6%-15%. ʇʦʚʳʰʝʥʠʝ ʞʝ ʧʨʦʯʥʦʩʪʠ ʥʘ 20% ʠ ʙʦʣʝʝ ʜʘʸʪ ʣʦʤʢʫʶ ʥʠʪʴ ʠ ʤʦʞʝʪ 

ʚʳʟʚʘʪʴ ʫʚʝʣʠʯʝʥʥʫʶ ʦʙʨʳʚʥʦʩʪʴ [2]. 
 

ʊʘʙʣʠʮʘ 2. - ʇʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʰʣʠʭʪʦʚʘʥʥʳʭ ʦʩʥʦʚʥʳʭ ʥʠʪʝʡ 
 

 

ˉ 

ʐʣʠʭʪʫ

ʶɦ ʠʡ 

ʧʨʝʧʘʨʘʪ 

 

ʊɺɺ 

ʈʘʟʨʳʚʥʘʷ ʥʘʛʨʫʟʢʘ, ʈ, 

ʩʅ/ʪʝʢʩ 

ʈʘʟʨʳʚʥʦʝ ʫʜʣʠʥʝʥʠʝ, % 

ʭʦʧʯʘʪʦʙʫ-

ʤʘʞʥʦʡ 

ʧʨʷʞʠ 

ʧʦʣʠʵʬʠʨ-

ʥʦʡ ʧʨʷʞʠ 

ʭʦʧʯʘʪʦʙʫʤ

ʘʞʥʦʡ 

ʧʨʷʞʠ 

ʧʦʣʠʵʬʠʨʥʦʡ 

ʧʨʷʞʠ 

1.  

 

ʂʄʎ 7ʅ 

ɹʝʟ ʜʦʙʘʚʦʢ 12,12 33,54 3,62 11,71 

2. ʃʉʊ (I) 10,96 29,24 2,14 10,88 

3. ʃʉʊ (II) 12,11 33,82 2,11 11,93 

4. ʃʉʊ (III)  12,56 32,08 2,08 11,41 

5.  

 

ʂʄʎ 9ʅ 

ɹʝʟ ʜʦʙʘʚʦʢ 12,21 28,89 2,52 11,66 

6. ʃʉʊ (I) 13,65 29,93 2,08 10,82 

7. ʃʉʊ (II)  12,38 37,12 2,21 11,52 

8. ʃʉʊ (III)  11,37 33,29 2,01 11,06 

9.  

 

ɻʕʎ 

ɹʝʟ ʜʦʙʘʚʦʢ 12,94 30,11 2,44 11,58 

10. ʃʉʊ (I) 12,57 29,29 1,96 9,58 

11. ʃʉʊ (II)  13,81 27,69 2,16 9,65 

12. ʃʉʊ (III)  13,01 36,82 2,18 11,40 

13.  

 

ʂʄʂ 

ɹʝʟ ʜʦʙʘʚʦʢ 11,76 32,08 2,24 12,40 

14. ʃʉʊ (I) 12,54 31,39 1,88 11,21 

15. ʃʉʊ (II)  12,03 29,49 2,18 11,36 

16. ʃʉʊ (III)  11,82 27,07 2,09 10,48 

17.  

ʂʄʂ-ʆʂ 

ɹʝʟ ʜʦʙʘʚʦʢ 11,98 32,96 2,37 11,76 

18. ʃʉʊ (I) 13,86 32,38 2,29 11,80 

19. ʃʉʊ (II)  12,81 31,75 2,33 12,18 

20. ʃʉʊ (III)  12,53 31,36 2,13 12,24 

21. ʇɺʉ 11,04 29,13 2,23 11,45 

22. ʊʨʘʜʠʮʠʦʥʥʘʷ 

ʢʨʘʭʤʘʣʴʥʘʷ ʰʣʠʭʪʘ 

11,89 30,93 1,91 10,6 

23. ʄʷʛʢʘʷ ʧʨʷʞʘ 10,71 27,81 2,02 11,05 
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ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 2 ʧʦʢʘʟʘʣ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʣʫʯʰʝʥʠʝ ʧʨʦʯʥʦʩʪʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʰʣʠʭʪʦʚʘʥʥʦʡ ʧʨʷʞʠ - ʨʘʟʨʳʚʥʘʷ ʥʘʛʨʫʟʢʘ ʥʠʪʝʡ ʧʦʩʣʝ ʰʣʠʭʪʦʚʘʥʠʷ 

ʧʦʚʳʰʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʥʘ 10-15%. ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ ʥʘʠʙʦʣʴʰʝʝ ʧʦʚʳʰʝʥʠʝ ʧʨʦʯʥʦʩʪʠ 

ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʧʨʷʞʠ ʚ ʩʣʫʯʘʝ ʧʨʠʩʫʪʩʪʚʠʷ ʚ ʰʣʠʭʪʫʶʱʠʭ ʩʦʩʪʘʚʘʭ ʥʘ ʦʩʥʦʚʝ ʂʄʎ 9ʅ 

ʠ ɻʕʎ ʧʨʝʧʘʨʘʪʘ ʃʉʊ (II) - ʚ ʩʨʝʜʥʝʤ ʥʘ 25%. 

ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʧʨʦʮʝʩʩʘ ʰʣʠʭʪʦʚʘʥʠʷ ʠʩʩʣʝʜʫʝʤʳʤʠ ʩʦʩʪʘʚʘʤʠ ʥʘ 

ʨʘʟʨʳʚʥʫʶ ʥʘʛʨʫʟʢʫ ʥʠʪʠ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʙʫʩʣʦʚʣʝʥʦ ʚʦʟʨʘʩʪʘʥʠʝʤ ʩʚʷʟʘʥʥʦʩʪʠ, ʩʦʙʨʘʥʥʦʩʪʠ 

ʚʦʣʦʢʦʥ ʚ ʥʠʪʠ, ʧʦʚʳʰʝʥʠʝʤ ʝʸ ʢʦʤʧʘʢʪʥʦʩʪʠ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʩʥʠʞʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ 

ʚʳʧʘʜʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʚʦʣʦʢʦʥʝʮ ʠʟ ʦʙʱʝʡ ʤʘʩʩʳ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʨʠʣʘʛʘʝʤʦʡ ʥʘʛʨʫʟʢʠ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘʟʨʳʚʘʝʤʳʭ ʚʦʣʦʢʦʥ, ʯʪʦ ʠ ʧʨʦʷʚʣʷʝʪʩʷ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʤ ʧʦʚʳʰʝʥʠʠ ʚʳʜʝʨʞʠʚʘʝʤʦʡ ʨʘʟʨʳʚʥʦʡ ʥʘʛʨʫʟʢʠ [1]. 

ʇʦʚʳʰʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʥʠʪʠ ʧʦʩʣʝ ʰʣʠʭʪʦʚʘʥʠʷ ʥʝ ʚʩʝʛʜʘ ʷʚʣʷʝʪʩʷ ʧʨʠʟʥʘʢʦʤ ʪʦʛʦ, ʯʪʦ 

ʧʨ̫ʞʘ ʩʪʘʣʘ ʢʨʝʧʯʝ ʠ ʦʙʨʳʚʥʦʩʪʴ ʝʸ ʥʘ ʩʪʘʥʢʘʭ ʙʫʜʝʪ ʤʝʥʴʰʝ. ʋʤʝʥʴʰʝʥʠʝ ʦʙʨʳʚʥʦʩʪʠ ʧʨʷʞʠ 

ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʫʜʣʠʥʝʥʠʷ, ʪ.ʝ. ʵʣʘʩʪʠʯʥʦʩʪʴ ʦʪʥʦʩʠʪʩʷ ʢ ʦʜʥʦʤʫ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ 

ʩʚʦʡʩʪʚ ʦʩʥʦʚʥʦʡ ʧʨʷʞʠ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʝʸ ʪʝʢʩʪʠʣʴʥʫʶ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʦʩʪʴ. 

ʀʟ ʜʘʥʥʳʭ, ʧʨʠʚʝʜʸʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 2, ʚʠʜʥʦ, ʯʪʦ ʰʣʠʭʪʦʚʘʥʠʝ ʙʦʣʴʰʠʥʩʪʚʦʤ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʩʦʩʪʘʚʦʚ ʚ ʙʦʣʴʰʝʡ ʠʣʠ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʚʳʰʘʝʪ ʵʣʘʩʪʠʯʥʦʩʪʴ 

ʦʰʣʠʭʪʦʚʘʥʥʳʭ ʥʠʪʝʡ. ʊʘʢ, ʰʣʠʭʪʦʚʘʥʠʝ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʧʨʷʞʠ ʰʣʠʭʪʦʡ ʥʘ ʦʩʥʦʚʝ 

ʧʨʦʠʟʚʦʜʥʳʭ ʢʨʘʭʤʘʣʘ ʧʦʚʳʰʘʝʪ ʨʘʟʨʳʚʥʦʝ ʫʜʣʠʥʝʥʠʝ ʦʰʣʠʭʪʦʚʘʥʥʦʡ ʧʨʷʞʠ ʚ ʩʨʝʜʥʝʤ ʥʘ 

10-12%, ʧʦʣʠʵʬʠʨʥʦʡ - ʥʘ 6-8%. ʂʨʦʤʝ ʪʦʛʦ, ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʰʣʠʭʪʦʚʘʥʠʝ ʚʩʝʤʠ ʩʦʩʪʘʚʘʤʠ ʥʘ ʦʩʥʦʚʝ ʧʨʦʠʟʚʦʜʥʳʭ ʮʝʣʣʶʣʦʟʳ ʠ ʢʨʘʭʤʘʣʘ ʧʦʟʚʦʣʷʝʪ 

ʧʦʚʳʩʠʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʰʣʠʭʪʦʚʘʥʥʦʡ ʧʨʷʞʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʷʞʝʡ, 

ʦʰʣʠʭʪʦʚʘʥʥʦʡ ʪʨʘʜʠʮʠʦʥʥʦʡ ʢʨʘʭʤʘʣʴʥʦʡ ʰʣʠʭʪʦʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʰʣʠʭʪʦʚʘʥʠʷ ʦʩʥʦʚʥʦʡ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʧʨʷʞʠ ʠ 

ʧʦʣʠʵʬʠʨʥʦʡ ʥʠʪʠ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʮʝʣʣʶʣʦʟʳ ʠ ʢʨʘʭʤʘʣʘ - ʥʘʪʨʠʡ-

ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʣʶʣʦʟʳ (ʂʄʎ), ʛʠʜʨʦʢʩʠʵʪʠʣʮʝʣʣʶʣʦʟʳ (ɻʕʎ) ʠ ʢʘʨʙʦʢʩʠʤʝʪʠʣʢʨʘʭʤʘʣʘ 

(ʂʄʂ). ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʠʣʠ ʠʟ ʯʠʩʣʘ ʠʩʩʣʝʜʫʝʤʳʭ ʰʣʠʭʪʫʶʱʠʭ ʩʦʩʪʘʚʦʚ ʚʳʙʨʘʪʴ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʦʦʙʱʘʪʴ ʠʩʩʣʝʜʫʝʤʳʤ ʪʝʢʩʪʠʣʴʥʳʤ ʤʘʪʝʨʠʘʣʘʤ 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʘ ʪʢʘʯʝʩʪʚʘ ʬʨʠʢʮʠʦʥʥʳʝ ʠ 

ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ: ʩʥʠʞʘʪʴ ʥʘ 20-30% (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʣʦʢʥʘ) ʪʨʝʥʠʝ ʩʢʦʣʴʞʝʥʠʝ 

ʥʠʪʠ ʧʦ ʤʝʪʘʣʣʫ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘ 10-20% ʧʦʚʳʰʘʪʴ ʧʨʦʯʥʦʩʪʴ ʥʠʪʠ, ʨʘʟʨʳʚʥʦʝ ʫʜʣʠʥʝʥʠʝ 

ʠ ʞʸʩʪʢʦʩʪʴ. 

 

ʃʠʪʝʨʘʪʫʨʘ: 

1. ɸ. ʍʚʘʣʘ, ɺ. ɸʥʛʝʨ ʊʝʢʩʪʠʣʴʥʳʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ/ ʄ.: ʃʝʛʧʨʦʤʠʟʜʘʪ.-

1991, ʪ.1. - 425 ʩ. 

2. ʉʤʠʨʥʦʚʘ ʉ.ɺ. ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʷʜʘ ʧʨʦʠʟʚʦʜʥʳʭ ʢʨʘʭʤʘʣʘ ʚ ʢʘʯʝʩʪʚʝ 

ʢʣʝʷʱʝʛʦ ʢʦʤʧʦʥʝʥʪʘ ʰʣʠʭʪʳ // ʀʟʚ.ʚʫʟʦʚ. ʍʠʤʠʷ ʠ ʭʠʤʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ, - 2014.- ʪ.57, ˉ 

3. - ʉ. 102-106. 
 

 

 

  



ɼʦʥʠʰʛʦϲʠ  ʪʝʭʥʦʣʦʛʠʠ ʊʦṉʠʢʠʩʪʦʥ 

 

137 
 

ʀɿʋʏɽʅʀɽ ʉʆʉʊʆʗʅʀʗ ʊɽʍʅʆʃʆɻʀʀ ʀ  

ʋʉʊʈʆʁʉʊɺ ʋɺʃɸɾʅɽʅʀʗ ɺʆʃʆʂʅɸ 
 

ʋʩʤʘʥʦʚ ʍ., ʗʢʫʙʦʚ ʂ., ʋʩʤʘʥʦʚ ɿ. 

ʊʘʰʢʝʥʪʩʢʠʡ ʠʥʩʪʠʪʫʪ ʪʝʢʩʪʠʣʴʥʦʡ ʠ ʣʸʛʢʦʡ  

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʋʟʙʝʢʠʩʪʘʥ, ʊʘʰʢʝʥʪ 

 

ɺʚʝʜʝʥʠʝ. ʅʘ ʭʣʦʧʢʦʦʯʠʩʪʠʪʝʣʴʥʳʭ ʟʘʚʦʜʘʭ ʜʣʷ ʫʚʣʘʞʥʝʥʠʷ ʚʦʣʦʢʥʘ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ 

ʙʦʣʝʝ 20 ʤʝʪʦʜʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʙʳʣʠ ʚʳʙʨʘʥʳ ʨʘʟʣʠʯʥʳʝ ʪʦʯʢʠ ʫʚʣʘʞʥʝʥʠʷ ʚ 

ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʚʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʭʣʦʧʢʘ. ʊʘʢʞʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ 

ʫʚʣʘʞʥʝʥʠʷ ʭʣʦʧʢʘ ʠ ʚʦʣʦʢʥʘ. ʆʧʳʪ ʨʘʙʦʪʳ ʫʚʣʘʞʥʝʥʠʷ ʭʣʦʧʢʘ ʠ ʚʦʣʦʢʥʘ ʚ ʨʘʟʣʠʯʥʳʭ ʪʦʯʢʘʭ 

ʪʝʭʥʦʣʦʛʠʠ ʧʦʢʘʟʘʣ ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʩʧʦʩʦʙʦʚ  [1]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʥʘʩʪʦʷʱʠʝ ʚʨʝʤʷ ʥʘ ʭʣʦʧʢʦʦʯʠʩʪʠʪʝʣʴʥʳʭ ʟʘʚʦʜʘʭ 

ʧʨʠʤʝʥʷʝʪʩʷ ʚʘʨʠʘʥʪʳ ʫʚʣʘʞʥʝʥʠʷ ʚʦʣʦʢʥʘ ʚ ʣʦʪʢʘʭ ʢʦʥʜʝʥʩʦʨʘ ʧʨʠ ʪʨʘʤʙʦʚʢʝ ʚʦʣʦʢʥʘ. 

ʀʟ ʘʥʘʣʠʟʘ ʪʘʙʣʠʮʳ ʩʣʝʜʫʝʪ ʯʪʦ ʚʣʘʞʥʦʩʪʴ ʚʦʣʦʢʥʘ ʟʘʚʠʩʠʪ ʦʪ ʠʩʭʦʜʥʦʡ ʚʣʘʞʥʦʩʪʠ 

ʭʣʦʧʢʘ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʩʫʰʢʠ. ʇʨʠ ʠʩʭʦʜʥʦʡ ʚʣʘʞʥʦʩʪʠ ʭʣʦʧʢʘ ʙʦʣʝʝ 12% ʧʨʠ ʫʤʝʨʝʥʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ ʩʫʰʢʠ ʚʣʘʞʥʦʩʪʴ ʚʦʣʦʢʥʘ ʜʦʩʪʠʛʘʝʪ 7% ʠ ʙʦʣʝʝ ʧʨʦʮʝʥʪʦʚ. ʇʨʠ ʩʥʠʞʝʥʠʠ 

ʚʣʘʞʥʦʩʪʠ ʭʣʦʧʢʘ ʚ ʧʨʦʮʝʩʩʝ ʦʯʠʩʪʢʠ ʜʦ 8,12% ʚʣʘʞʥʦʩʪʴ ʧʦʣʫʯʘʝʤʦʛʦ ʚʦʣʦʢʥʦ ʩʦʩʪʘʚʣʷʝʪ 

6,2%, ʯʪʦ ʪʨʝʙʫʝʪ ʝʸ ʫʚʣʘʞʥʝʥʠʝ. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʚʣʘʞʥʦʩʪʠ, ʚʳʧʫʩʢʘʝʤʳʝ ʚʦʣʦʢʥʦ ʥʘ 

ʉʘʡʭʫʥʘʙʘʜʩʢʦʤ ʭʣʦʧʢʦʦʯʠʩʪʠʪʝʣʴʥʦʤ ʟʘʚʦʜʝ.  
 

ʊʘʙʣʠʮʘ 1. - ɺʣʘʞʥʦʩʪʴ ʚʦʣʦʢʥʘ, ʚʳʧʫʩʢʘʝʤʦʛʦ ʥʘ 

ʉʘʡʭʫʥʘʙʘʜʩʢʦʤ ʭʣʦʧʢʦʦʯʠʩʪʠʪʝʣʴʥʦʤ ʟʘʚʦʜʝ 

  

ˉ ʉʝʣʝʢʮʠʦʥʥʳʡ 

ʩʦʨʪ ʠ ʢʣʘʩʩ 

ʭʣʦʧʢʘ 

ɺʣʘʞʥʦʩʪʴ ʭʣʦʧʢʘ ʊʝʤʧʝʨʘʪʫʨʘ 

ʩʫʰʢʠ, 0ʉ 

ɺʣʘʞʥʦʩʪʴ 

ʚʦʣʦʢʥʘ, % ʅʘʯʘʣʴʥʳʡ ʅʘ ʣʦʪʢʝ 

ʜʞʠʥʘ 

1 ʉʫʣʪʦʥ 1/2 9,4 8,2 90 6,8 

2 ʉʫʣʪʦʥ 1/2 10,6 8,3 85 6,5 

3 ʉʫʣʪʦʥ 1/2 10,5 8,4 54 7,5 

4 ʉʫʣʪʦʥ 1/2 9,3 7,7 115 5,1 

5 ʉʫʣʪʦʥ 1/2 9,5 8,0 105 5,1 

6  9,86 8,12  6,2 

 7 ʉʫʣʪʦʥ 2/2 13,7 10,3 120 7,8 

8 ʉʫʣʪʦʥ 2/2 13,1 10,4 130 7,1 

9 ʉʫʣʪʦʥ 2/2 13,8 9,9 133 6,6 

10 ʉʫʣʪʦʥ 2/2 12,2 10,0 126 6,9 

11 ʉʫʣʪʦʥ 2/2 11,9 9,6 120 7,4 

12 ʉʫʣʪʦʥ 2/2 12,8 10,3 85 8,0 

13 ʉʫʣʪʦʥ 2/2 10,6 9,6 80 6,1 

14 ʉʫʣʪʦʥ 2/2 11,4 9,7 128 5,8 

15  12,44 9,98  6,96 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 1 

16 ʉʫʣʪʦʥ 3/2 16,4 12,0 170 8,4 

17 ʉʫʣʪʦʥ 3/2 17,7 12,4 170 8,7 

18 ʉʫʣʪʦʥ 3/2 14,0 11,9 92 8,0 

19 ʉʫʣʪʦʥ 3/2 17,7 12,3 150 8,6 

20 ʉʫʣʪʦʥ 3/2 16,9 12,4 122 7,2 

21  16,54 12,2  8,12 

22 ʉʫʣʪʦʥ 5/3 21,1 14,4 170 9,2 

23 ʉʫʣʪʦʥ 5/3 20,8 13,8 170 9,3 

24 ʉʫʣʪʦʥ 5/3 22,18 14,2 173 9,7 

25 ʉʫʣʪʦʥ 5/3 22,0 13,9 185 9,5 

26 ʉʫʣʪʦʥ 5/3 23,4 13,7 160 9,2 

27  21,9 14,0  9,38 

 

ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʦʯʠʩʪʠʪʝʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʦʯʠʩʪʠʪʝʣʝʡ 

ʥʝʦʙʭʦʜʠʤʦ ʩʥʠʟʠʪʴ ʚʣʘʞʥʦʩʪʴ ʚʦʣʦʢʥʘ ʜʦ 8%, ʦʜʥʘʢʦ ʠʟ ʪʘʙʣʠʮʳ 1 ʚʠʜʥʦ, ʯʪʦ ʭʣʦʧʦʢ 

ʧʝʨʝʨʘʙʘʪʳʚʘʣʩʷ ʩ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʴʶ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʧʦʚʣʠʷʣʦ ʥʘ ʦʯʠʩʪʠʪʝʣʴʥʳʡ 

ʵʬʬʝʢʪ ʠ ʧʨʠʚʝʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʦʨʦʢʦʚ ʚ ʚʦʣʦʢʥʝ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝʜʦʧʫʩʪʠʤʳʤ ʚ ʪʝʭʥʦʣʦʛʠʠ 

ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʭʣʦʧʢʘ  [2].  

ɸʥʘʣʠʟʦʤ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʤʝʝʪʩʷ ʦʧʨʝʜʝʣʸʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ 

ʚʣʘʞʥʦʩʪʠ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʥʘ ʣʦʪʢʝ ʜʞʠʥʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 
 

ʈʠʩʫʥʦʢ 1. - ɺʣʘʞʥʦʩʪʴ ʭʣʦʧʢʘ ʥʘ ʣʦʪʢʝ ʜʞʠʥʘ, % 
 

ʈʝʛʨʝʩʩʠʦʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʨʠʩʫʥʢʘ1 ʠʤʝʣʦ ʚʠʜ 

y=0,04x2-0,286x+5,88 
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ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʫʨʘʚʥʝʥʠʷ ʧʨʠʤʝʥʠʤʦ ʜʣʷ ʜʘʥʥʦʛʦ ʩʣʫʯʘʷ,  ʪ.ʝ ʧʨʠ 

ʫʤʝʨʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʩʫʰʢʠ. ʇʨʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʩʫʰʢʠ ʭʣʦʧʢʘ ʚʣʘʞʥʦʩʪʴ 

ʚʦʣʦʢʥʘ ʙʫʜʝʪ ʝʱʸ ʥʠʞʝ. 

ɸʥʘʣʠʟʳ ʚʣʘʞʥʦʩʪʠ ʚʦʣʦʢʥʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʚʣʘʞʥʝʥʠʷ ʚʦʣʦʢʥʘ ʥʘ ʏʠʥʘʙʘʜʩʢʦʤ ʠ 

ɼʫʩʪʣʠʢʩʢʦʤ ʭʣʦʧʢʦʦʯʠʩʪʠʪʝʣʴʥʳʭ ʟʘʚʦʜʘʭ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. ʅʘ ʏʠʥʘʙʘʜʩʢʦʤ 

ʭʣʦʧʢʦʦʯʠʩʪʠʪʝʣʴʥʦʤ ʟʘʚʦʜʝ ʚʦʣʦʢʥʦ ʫʚʣʘʞʥʷʝʪʩʷ ʧʨʠ ʪʨʘʤʙʦʚʢʝ, ʘ ʚ ɼʫʩʪʣʠʢʩʢʦʤ - ʚ ʣʦʪʢʝ 

ʢʦʥʜʝʥʩʦʨʘ. 

ʀʟ ʪʘʙʣʠʮʳ 2 ʩʣʝʜʫʝʪ, ʯʪʦ ʥʘ ʏʠʥʘʙʘʜʩʢʦʤ ʭʣʦʧʢʦʦʯʠʩʪʠʪʝʣʴʥʦʤ ʟʘʚʦʜʝ ʧʨʠ ʚʣʘʞʥʦʩʪʠ 

ʭʣʦʧʢʘ-ʩʳʨʮʘ ʥʘ ʣʦʪʢʝ ʜʞʠʥʘ ʦʪ 7,7 ʜʦ 9,4% ʚʣʘʞʥʦʩʪʴ ʚʳʧʫʩʢʘʝʤʦʛʦ ʚʦʣʦʢʥʘ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 

5,0% ʜʦ 6,1%, ʯʪʦ ʪʨʝʙʫʝʪ ʫʚʣʘʞʥʝʥʠʷ ʜʦ 2-3%. ʆʜʥʘʢʦ ʬʘʢʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʫʚʣʘʞʥʝʥʠʷ 

ʩʦʩʪʘʚʠʣʦ ʦʪ 0,23 ʜʦ 0,5%, ʯʪʦ ʷʚʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʅʘ ɼʫʩʪʣʠʢʩʢʦʤ ʭʣʦʧʢʦʦʯʠʩʪʠʪʝʣʴʥʦʤ 

ʟʘʚʦʜʝ ʪʘʢʞʝ ʧʦʣʫʯʝʥʳ ʠʜʝʥʪʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

ʇʨʠ ʚʣʘʞʥʦʩʪʠ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʥʘ ʣʦʪʢʝ ʜʞʠʥʘ ʦʪ 8,1 ʜʦ 9,1% ʚʣʘʞʥʦʩʪʴ ʚʦʣʦʢʥʘ 

ʩʦʩʪʘʚʠʣʘ ʦʪ 5,2 ʜʦ 6,7%, ʘ ʵʬʬʝʢʪ ʫʚʣʘʞʥʝʥʠʷ - ʦʪ 0,2 ʜʦ 0,4, ʯʪʦ ʦʯʝʥʴ ʥʠʟʢʘʷ.  

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚʘʨʠʘʥʪʳ 

ʫʚʣʘʞʥʝʥʠʷ ʚʦʣʦʢʥʘ ʥʝ ʵʬʬʝʢʪʠʚʥʦ ʠ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʪʨʝʙʦʚʘʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ.  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʫʚʣʘʞʥʝʥʠʷ ʚʦʣʦʢʥʘ ʚ ʧʨʦʮʝʩʩʝ ʪʨʘʤʙʦʚʢʠ ʚʳʷʚʣʝʥʘ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ 

ʫʚʣʘʞʥʝʥʠʷ ʚʦʣʦʢʥʘ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʪʦʨʦʛʦ ʙʳʣʦ ʚʟʷʪʦ 10 ʧʨʦʙ ʠʟ ʢʠʧʘ ʚʦʣʦʢʥʘ ʠ 

ʦʧʨʝʜʝʣʝʥʘ ʚʣʘʞʥʦʩʪʴ ʚʦʣʦʢʥʘ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. ʆʪʪʫʜʘ 

ʩʣʝʜʫʝʪ, ʯʪʦ ʚʣʘʞʥʦʩʪʴ ʚʦʣʦʢʥʘ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 5,1% ʜʦ 10,1%.  

 

ʊʘʙʣʠʮʘ 2. - ɺʣʘʞʥʦʩʪʴ ʚʦʣʦʢʥʘ, ʚʳʧʫʩʢʘʝʤʦʛʦ ʥʘ ʭʣʦʧʢʦʦʯʠʩʪʠʪʝʣʴʥʳʭ ʟʘʚʦʜʘʭ 
 

ˉ 

ʉʦʨʪ ʠ 

ʢʣʘʩʩ 

ʭʣʦʧʢʘ-

ʩʳʨʮʘ 

ɺʣʘʞʥʦʩʪʴ 

ʭʣʦʧʢʘ-ʩʳʨʮʘ ʊʝʤʧʝʨʘ 

ʪʫʨʘ 

ʩʫʰʢʘ 0ʉ 

ɺʣʘʞʥʦʩʪʴ ʚʦʣʦʢʥʘ, % ɺʣʘʞʥʦʩʪʴ 

ʚʦʣʦʢʥʘ 

ʧʦʩʣʝ 

ʫʚʣʘʞʥʝʥʠʷ

, 

% 

ʅʘ ʣʦʪʢʝ 

ʢʦʥʜʝʥ 

ʩʦʨʘ 

ʇʦʩʣʝ 

ʫʚʣʘʞʥʝʥʠʷ 
ʚ 

ʙʫʥʪʘ

ʭ 

ʥʘ 

ʣʦʪʢʝ 

ʜʞʠʥʘ 

ʏʠʥʘʙʘʜʩʢʠʡ ʭʣʦʧʢʦʦʯʠʩʪʠʪʝʣʴʥʦʡ ʟʘʚʦʜ 

1 ɸʥ-35 1/2 9,9 7,8 85 5,0 5,5 0,5 

2 ɸʥ-35 1/2 9,3 7,7 80 5,17 5,4 0,23 

3 ɸʥ-35 2/1 12,1 8,6 100 5,9 6,3 0,4 

4 ɸʥ-35 2/1 11,4 8,3 110 5,9 6,2 0,3 

5 ɸʥ-35 2/2 11,2 8,5 120 6,1 6,4 0,3 

6 ʉ65-24 10,5 7,8 90 5,4 5,8 0,4 

7 ʉ65-24 10,1 7,9 90 5,1 5,5 0,4 

8 ʉ65-24 11,9 8,1 100 5,7 6,2 0,5 

9 ʉ65-24 12,4 9,4 110 6,1 6,4 0,3 

10 ʉ65-24 10,1 8,6 100 5,2 5,6 0,4 

ɼʫʩʪʣʠʢʩʢʠʡ ʭʣʦʧʢʦʦʯʠʩʪʠʪʝʣʴʥʦʡ ʟʘʚʦʜ 

11 ʇʦʨʣʦʢ 1/2 9,4 8,1 75 5,2 5,5 0,3 

12 ʇʦʨʣʦʢ 1/2 10,8 8,4 90 5,3 5,5 0,2 

13 ʇʦʨʣʦʢ 1/1 11,1 9,1 100 6,1 6,4 0,3 

14 ʇʦʨʣʦʢ 1/1 11,2 8,9 100 5,8 6,2 0,4 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 2 

15 ʉ65-24 1/2 12,1 9,1 110 6,4 6,7 0,3 

16 ʉ65-24 1/2 10,6 8,6 90 5,7 6,1 0,4 

17 ʉ65-24 1/2 11,0 9,1 100 5,6 6,0 0,4 

18 ɸʥ-35 1/2 10,0 8,9 95 5,0 5,4 0,4 

19 ɸʥ-35 1/2 9,5 8,4 80 5,4 5,8 0,4 

20 ɸʥ-35 1/2 11,1 9,1 100 6,1 6,4 0,3 

 

ɼʣʷ ʘʥʘʣʠʟʘ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʚʣʘʞʥʦʩʪʠ ʧʨʦʚʝʜʝʥʳ ʩʪʘʪʠʯʝʩʢʠʝ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 

ʪʘʙʣʠʮʳ 3. ʆʧʨʝʜʝʣʝʥʘ ʜʠʩʧʝʨʩʠʷ ʩʨʝʜʥʝʛʦ ʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʠ ʢʚʘʜʨʘʪʠʯʝʩʢʘʷ ʥʝʨʦʚʥʦʪʘ. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠ ʜʠʩʧʝʨʩʠʷ ʜʣʷ 

ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚʳʙʦʨʢʫ ʠʟ ʥʦʨʤʘʣʴʥʦʡ 

ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ  [3]. 

 

ʊʘʙʣʠʮʘ 3. - ʅʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʚʣʘʞʥʦʩʪʠ ʚʦʣʦʢʥʘ ʧʨʠ ʪʨʘʤʙʦʚʢʝ 

(ʚʣʘʞʥʦʩʪʴ ʚʦʣʦʢʥʘ ʜʦ ʫʚʣʘʞʥʝʥʠʝ  5,4%) 
 

ʇʘʨʘʤʝʪʨʳ 
ʂʦʣʠʯʝʩʪʚʦ ʧʨʦʙ 

1 2 3 4 5 6 7 8 9 10 ʉʨʝʜʥʠʝ 

ɺʣʘʞʥʦʩʪʴ 

ʚʦʣʦʢʥʘ, % 
5,4 5,9 6,7 9,6 10,1 5,4 5,3 5,1 5,3 5,2 6,4 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʚʦʣʦʢʥʘ, 0ʉ 
20 22 44 70 75 22 21 20 22 22 33,8 

 

ὠ В ὠ                                             (1) 

Ὓ ὠ В ὠ ὠ                             (2) 

ʉʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ: 

„ὠ ЍὛ ὠ                                          (3) 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʉV{ V} ʠ ʢʚʘʜʨʘʪʠʯʝʩʢʘʷ ʥʝʨʦʚʥʦʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʘʤ: 

6˞6 ὠὠ                           (4) 

6˞6
Ὓὠ

ὠ
Ͻρππ Ϸ 

ʛʜʝ: 

ά  ʯʠʩʣʦ ʧʦʚʪʦʨʥʦʩʪʠ ʦʧʳʪʘ, ὠ  ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚʳʭʦʜʥʦʛʦ ʧʘʨʘʤʝʪʨʘ, 

ὠ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʚʳʭʦʜʥʦʛʦ ʧʘʨʘʤʝʪʨʘ. 

ʀʟ ʪʘʙʣʠʮʳ ʦʧʨʝʜʝʣʷʝʤ ʟʥʘʯʝʥʠʝ  Ὓ ὠ, „ὠ, ˞ 66 ʠ ˞6  

Ὓ ὠ
ρ

ά ρ
ὠ ὠ

ρ

ρπ ρ
υȟτ φȟτ υȟω φȟτ φȟχ φȟτ ωȟφ φȟτ ρπȟρ

φȟτ υȟτ φȟτ υȟσ φȟτ υȟρ φȟτ υȟσ φȟτ υȟς φȟτ

σȟυτ 



ɼʦʥʠʰʛʦϲʠ  ʪʝʭʥʦʣʦʛʠʠ ʊʦṉʠʢʠʩʪʦʥ 

 

141 
 

„ὠ Ὓ ὠ ρȟψψ 

 ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ: 

6˞6
ρȟψψ

φȟτ
πȟςω 

        ʢʚʘʜʨʘʪʠʯʝʩʢʘʷ ʥʝʨʦʚʥʦʪʘ: 

6˞6
ρȟψψ

φȟτ
ϽρππςωπϷ 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʟʥʘʯʝʥʠʷ ʜʠʩʧʝʨʩʠʠ, ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ 

ʠ ʢʚʘʜʨʘʪʠʯʝʩʢʘʷ ʥʝʨʦʚʥʦʪʘ ʩʣʠʰʢʦʤ ʙʦʣʴʰʠʝ, ʢʦʪʦʨʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʠ ʨʘʩʩʝʷʥʥʦʩʪʠ ʚʣʘʞʥʦʩʪʠ ʚʦʣʦʢʥʘ. 

ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʨʠ ʩʧʫʩʢʝ ʪʨʘʤʙʦʚʦʯʥʦʡ ʧʣʠʪʳ ʪʦʣʴʢʦ ʚʝʨʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʧʦʩʪʫʧʘʶʱʠʝ ʠʟ ʣʦʪʢʘ ʢʦʥʜʝʥʩʦʨʘ ʧʦʨʮʠʷʤʠ ʚʦʣʦʢʥʘ ʢʦʥʪʘʢʪʠʨʫʶʪʩʷ ʩ ʚʦʜʷʥʳʤ ʧʘʨʦʤ ʠ 

ʫʚʣʘʞʥʷʶʪʩʷ. ɺʦʜʷʥʦʡ ʧʘʨ ʥʝ ʧʨʦʭʦʜʠʪ ʚʥʫʪʨʴ ʩʣʦʷ ʚʦʣʦʢʥʘ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʪ 

ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʫʚʣʘʞʥʝʥʠʝ. 

ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʫʚʣʘʞʥʝʥʠʠ ʧʨʦʠʩʭʦʜʠʪ ʥʘʛʨʝʚ ʚʦʣʦʢʥʘ, ʠ ʵʪʦʪ ʥʘʛʨʝʚ 

ʧʨʦʠʩʭʦʜʠʪ ʥʝʨʘʚʥʦʤʝʨʥʦ. ɺ ʧʨʝʜʝʣʘʭ ʦʧʳʪʘ ʨʘʟʥʠʮʘ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʣʦʢʥʘ ʩʦʩʪʘʚʣʷʝʪ 55 ᴈ . 

ʇʨʠ ʪʘʢʦʤ ʥʘʛʨʝʚʝ ʚʦʣʦʢʥʘ ʩʦʟʜʘʶʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʠʥʪʝʥʩʠʚʥʦʛʦ 

ʨʘʟʤʥʦʞʝʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʞʸʣʪʳʭ ʧʷʪʝʥ ʠ ʞʸʩʪʢʠʭ ʧʣʘʩʪʦʚ 

ʚ ʧʝʨʝʫʚʣʘʞʥʥyʥrʭ ʤʝʩʪʘʭ ʚ ʚʦʣʦʢʥʝ. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥ ʚʥʝʰʥʠʡ ʚʠʜ ʚʦʣʦʢʥʘ ʠʟ ʢʠʧʘ, ʫʚʣʘʞʥʸʥʥʳʡ ʧʨʠ 

ʪʨʘʤʙʦʚʘʥʠʠ ʧʦʩʣʝ ʪʨʸʭʤʝʩʷʯʥʦʛʦ ʭʨʘʥʝʥʠʷ. 

 

            
 

ʈʠʩʫʥʦʢ 2. - ɺʥʝʰʥʠʡ ʚʠʜ ʫʚʣʘʞʥʸʥʥʦʛʦ  

ʚʦʣʦʢʥʘ ʧʦʩʣʝ ʭʨʘʥʝʥʠʷ 
 

ʀʟ ʨʠʩʫʥʢʘ 2 ʚʠʜʥʳ ʞʣyʪʝr ʪʦʯʢʠ ʚ ʚʦʣʦʢʥʝ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʞʸʩʪʢʠʭ ʧʣʘʩʪʦʚ ʚ ʚʦʣʦʢʥʝ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʫʚʣʘʞʥʝʥʠʷ ʚʦʣʦʢʥʘ ʧʨʠ ʪʨʘʤʙʦʚʘʥʠʠ, 

ʧʨʠʚʦʜʷʱʝʝ ʢ ʧʦʚʳʰʝʥʠʶ ʞʝʣʪʠʟʥʳ ʚʦʣʦʢʥʘ ʠ ʦʙʨʘʟʦʚʘʥʠʶ ʞyʩʪʢʠʭ ʧʣʘʩʪʦʚ ʚʦʣʦʢʥʘ ʟʘ ʩʯʸʪ 

ʛʥʠʝʥʠʷ. ʇʨʠ ʘʥʘʣʠʟʝ ʫʚʣʘʞʥʝʥʠʷ ʚʦʣʦʢʥʘ ʥʘ ʭʣʦʧʢʦʦʯʠʩʪʠʪʝʣʴʥʦʤ ʟʘʚʦʜʝ ʫʩʪʘʥʦʚʣʝʥʦ 

ʩʣʝʜʫʶʱʝʝ. 
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ʅʘ ʟʘʚʦʜʝ ʚʦʣʦʢʥʦ ʫʚʣʘʞʥʷʝʪʩʷ ʥʘ ʣʦʪʢʝ ʢʦʥʜʝʥʩʦʨʘ ʩ ʧʦʤʦʱʴʶ ʚʦʜʷʥʥʦʛʦ ʧʘʨʘ, 

ʧʦʜʘʚʘʝʤʦʛʦ ʩʚʝʨʭʫ ʩʣʦʷ ʚʦʣʦʢʥʘ (ʨʠʩʫʥʦʢ 3). ɺʳʩʦʪʘ ʩʣʦʷ ʚʦʣʦʢʥʘ ʩʦʩʪʘʚʣʷʣʘ 45 ʩʤ, 

ʧʣʦʪʥʦʩʪʴ - 13,2 ʢʛ/ʤ3. ɸʥʘʣʠʟʦʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʦʜʥ̫ʦʡ ʧʘʨ ʧʨʦʥʠʢʘʝʪ ʚ ʩʣʦʡ ʚʦʣʦʢʥʘ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ ʤʘʢʩʠʤʫʤ h=50 ʤʤ. 

 

 
1-ʟʦʥʘ ʫʚʣʘʞʥʝʥʠʷ, 2-ʨʘʩʧʳʣʠʪʝʣʴʥʘʷ ʪʨʫʙʘ 

 

ʈʠʩʫʥʦʢ 3. ʉʫʱʝʩʪʚʫʶʱʘʷ ʩʭʝʤʘ ʫʚʣʘʞʥʝʥʠʷ ʚʦʣʦʢʥʘ 

 

ɹʳʣʦ ʚʟʷʪʦ ʧʦ ʧʷʪʴ ʧʨʦʙ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʚʦʣʦʢʥʘ ʠʟ ʟʦʥʳ ʫʚʣʘʞʥʝʥʠʷ ʠ ʠʟ 

ʥʠʞʥʠʭ ʩʣʦʸʚ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 4. 
 

ʊʘʙʣʠʮʘ 4. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʨʦʙ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʚʦʣʦʢʥʘ 

ʊʦʯʢʘ 

ʦʪʙʦʨ 

ʧʨʦʙ 

ʂʦʣʠʯʝʩʪʚʘ ʧʨʦʙ 

ʀʟ ʟʦʥʳ ʫʚʣʘʞʥʝʥʠʷ ɺ ʥʠʞʥʳʭ ʩʣʦʷʭ ʆʙʱʝʡ 

1 2 3 4 5 

ʉ
ʨ
ʝ
ʜ
ʥ
ʝ
ʡ

 

1 2 3 4 5 

ʉ
ʨ
ʝ
ʜ
ʥ
ʝ
ʡ

 

ʉ
ʨ
ʝ
ʜ
ʥ
ʝ
ʡ

 

ɺʣʘʞʥʦʩʪʴ 

ʚʦʣʦʢʥʘ 
10,5 11,0 10,2 10,3 11,5 10,7 6,1 55,6 5,8 6,2 6,3 6,0 6,51 

 

ʉʨʝʜʥʷʷ ʚʣʘʞʥʦʩʪʴ ʚʦʣʦʢʥʘ ʚ ʣʦʪʢʝ ʢʦʥʜʝʥʩʦʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ὡ̒ ̑

ὓ̃ ̌z ὡ̃ ̌ ὡ̎ ὓz̎

ὓ̃ ̌ ὓ̎
 Ϸ                                                       υ 

ʛʜʝ ὓ̃ ,̌ ὡ̃  ̌ - ʚʝʩ ʠ ʚʣʘʞʥʦʩʪʴ ʚʦʣʦʢʥʘ ʚʦ ʚʣʘʞʥʦʡ ʟʦʥʝ; ὡ̎ȟὓ̎  - ʚʝʩ ʠ ʚʣʘʞʥʦʩʪʴ 

ʚʦʣʦʢʥʘ ʚ ʥʠʞʥʠʭ ʩʣʦʷʭ. 

ɺʝʩ ʚʦʣʦʢʥʘ ʚʦ ʚʣʘʞʥʦʡ ʟʦʥʝ ʠ ʥʠʞʥʝʡ ʯʘʩʪʠ: 

ὓ̃ ̌  ”̃*ὠ̃ =̌”̃ ὥzz ὰz Ὤ ρσȟςz πȟωυzσz πȟπυ ρȟψψ ̋  ̄

ὓ̎  ”̃*ὠ̎=”̃ ὥzz ὰz Ὄ Ὤ ρσȟςz πȟωυzσz πȟτ ρυȟπυ ̋  ̄

ʊʦʛʜʘ  

ὡ̒ ̑

ρȟψψzρπȟχ ρυȟπυzφȟπ

ρȟψψρυȟπυ
φȟυρ Ϸ 

ʇʦ ʬʦʨʤʫʣʘʤ ʦʧʨʝʜʝʣʝʥʳ ʟʥʘʯʝʥʠʷ S2{V}, ‏ {V}, CV{V} ʠ C{V} , ʢʦʪʦʨʳʝ ʠʤʝʣʠ 

ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ. 
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Ὓ ὠ ρπȟπχ, „ὠ σȟρχ, ˞ 66 πτψχ ʠ ˞6 τψȟχ 

ʆʪʪʫʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʫʚʣʘʞʥʝʥʠʷ ʚʦʣʦʢʥʘ ʩʣʠʰʢʦʤ ʚʳʩʦʢʘʷ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʨʘʟʥʠʮʘ ʚʣʘʞʥʦʩʪʠ ʚʦʣʦʢʥʘ ʩʦʩʪʘʚʣʷʝʪ 5,9%, ʚʦʣʦʢʥʦ ʫʚʣʘʞʥʷʝʪʩʷ ʚ 

ʩʨʝʜʥʝʤ ʥʘ 0,51%. 

ɺʳʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʨʝʩʧʫʙʣʠʢʝ ʫʚʣʘʞʥʝʥʠʝ ʚʦʣʦʢʥʘ ʥʘ ʣʦʪʢʝ 

ʢʦʥʜʝʥʩʦʨʘ ʠ ʧʨʠ ʪʨʘʤʙʦʚʢʝ ʧʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʫʚʣʘʞʥʝʥʠʷ, 

ʧʨʠʚʦʜʷʱʠʝ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʭʨʘʥʝʥʠʠ ʢ ʩʥʠʞʝʥʠ ʁʢʘʯʝʩʪʚʘ ʚʦʣʦʢʥʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʞʝʣʪʠʟʥʳ 

ʚʦʣʦʢʥʘ ʠ ʦʙʨʘʟʦʚʘʥʠʶ ʞʸʩʪʢʠ ʧʣʘʩʪʦʚ ʚʦʣʦʢʥʘ.  

ʆʩʥʦʚʥʳʝ ʠʭ ʥʝʜʦʩʪʘʪʢʠ - ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʨʘʟʨʳʭʣʝʥʠʝ ʚʦʣʦʢʥʘ, ʪ.ʝ. ʥʠʟʢʘʷ ʫʜʝʣʴʥʘ ̫

ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʧʣʦʭʘʷ ʬʠʣʴʪʨʘʮʠʷ ʫʚʣʘʞʥʷʶʱʝʛʦ ʘʛʝʥʪʘ ʯʝʨʝʟ ʩʣʦʡ ʚʦʣʦʢʥʘ. ʋʯʠʪʳʚʘʷ ʵʪʠ 

ʥʝʜʦʩʪʘʪʢʠ, ʤʳ ʨʘʟʨʘʙʘʪʳʚʘʝʤ ʥʦʚʳʡ ʫʚʣʘʞʥʠʪʝʣʴ ʚʦʣʦʢʥʘ. 
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ʀʚʘʥʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʊʘʜʞʠʢʠʩʪʘʥʘ  

 

ɺʚʝʜʝʥʠʝ. ʐʠʨʦʢʦʬʦʨʤʘʪʥʘʷ ʨʫʣʦʥʥʘʷ ʧʝʯʘʪʴ - ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʜʠʥʘʤʠʯʥʳʭ ʩʝʛʤʝʥʪʦʚ 

ʮʠʬʨʦʚʦʡ ʧʝʯʘʪʠ ʥʘ ʪʢʘʥʷʭ. ɽʸ ʨʦʩʪ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 10 ʜʦ 20% ʚ ʛʦʜ. ɺʘʞʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ 

ʩʪʨʫʡʥʦʡ ʧʝʯʘʪʠ ʚ ʪʝʢʩʪʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʙʝʩʢʦʥʪʘʢʪʥʦʩʪʴ ʩʪʨʫʡʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʯʪʦ ʧʦʪʝʥʮʠʘʣʴʥʦ ʜʝʣʘʝʪ ʝʛʦ ʥʝʦʛʨʘʥʠʯʝʥʥʦ ʧʨʠʤʝʥʠʤʳʤ, ʧʨʠ ʵʪʦʤ ʢʘʯʝʩʪʚʦ ʧʝʯʘʪʠ 

ʚʧʦʣʥʝ ʩʨʘʚʥʠʤʦ ʩ ʪʝʭʥʦʣʦʛʠʷʤʠ ʤʥʦʛʦʚʘʣʴʥʦʡ ʧʝʯʘʪʠ ʥʘ ʣʠʥʠʷʭ. ʇʨʠ ʵʪʦʤ ʧʦʪʝʥʮʠʘʣʴʥʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʩʪʨʫʡʥʦʡ ʧʝʯʘʪʠ - ʵʪʦ ʩʦʟʜʘʥʠʝ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʪʢʘʥʝʡ, ʙʳʩʪʨʘʷ 

ʧʦʜʛʦʪʦʚʢʘ, ʠʩʢʣʶʯʝʥʠʝ ʩʦʟʜʘʥʠʷ ʰʘʙʣʦʥʦʚ (ʚʘʣʦʚ) ʠ ʙʦʣʴʰʠʭ ʟʘʧʘʩʦʚ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʩʢʣʘʜʦʚ ʧʦ ʝʸ ʭʨʘʥʝʥʠʶ, ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʢʦʨʦʪʢʠʭ ʪʠʨʘʞʝʡ. ʆʪʩʫʪʩʪʚʠʝ ʫʯʘʩʪʢʦʚ ʧʦ ʭʨʘʥʝʥʠʶ 

ʰʘʙʣʦʥʦʚ ʠ ʧʨʦʮʝʩʩʦʚ ʠʭ ʫʪʠʣʠʟʘʮʠʠ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʜʝʣʘʶʪ ʩʪʨʫʡʥʫʶ ʧʝʯʘʪʴ ʥʝʦʮʝʥʠʤʦʡ  

ʜʣʷ ʤʘʣʳʭ ʠ ʤʦʙʠʣʴʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ. 

ʈʳʥʦʢ ʮʠʬʨʦʚʦʡ ʧʝʯʘʪʠ ʧʦ ʪʝʢʩʪʠʣʶ ʜʚʠʞʠʤ ʨʳʥʦʯʥʳʤʠ ʪʝʥʜʝʥʮʠʷʤʠ, ʪʝʭʥʠʯʝʩʢʠʤʠ 

ʠʥʥʦʚʘʮʠʷʤʠ ʠ ʥʦʚʳʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʨʝʰʝʥʠʷʤʠ. ʆʙʲʸʤʳ ʮʠʬʨʦʚʦʡ ʧʝʯʘʪʠ ʧʦ ʪʢʘʥʠ 

ʜʦʩʪʠʛʣʠ ʢ 2021 ʛʦʜʫ ʙʦʣʝʝ 3-3,7 ʤʠʣʣʠʘʨʜʦʚ ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʦʚ, ʘ ʚ 2022 ʛʦʜʫ - 3,8 ʤʣʨʜ ʤ2. 
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ɼʣʷ ʩʨʘʚʥʝʥʠʷ, ʧʦ ʜʘʥʥʳʤ ʥʘ 2022 ʛʦʜ ʦʙʲʸʤ ʘʥʘʣʦʛʦʚʦʡ ʧʝʯʘʪʠ ʩʦʩʪʘʚʠʣ 34,7 ʤʣʨʜ ʤ2. 

ʆʜʥʘʢʦ, ʝʩʣʠ ʘʥʘʣʦʛʦʚʘʷ ʧʝʯʘʪʴ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʜʘʸʪ ʧʨʠʨʦʩʪ ʤʝʥʝʝ 1%, ʪʦ ʮʠʬʨʦʚʘʷ ʧʝʯʘʪʴ 

ʨʘʩʪʸʪ ʥʘ 20-25% ʢʘʞʜʳʡ ʛʦʜ. ʌʘʢʪʠʯʝʩʢʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʘʷ ʧʝʯʘʪʴ ʜʘʸʪ 

ʙʦʣʝʝ 2/3 ʧʨʠʨʦʩʪʘ ʤʠʨʦʚʦʛʦ ʦʙʲʸʤʘ ʦʪʧʝʯʘʪʘʥʥʦʡ ʪʢʘʥʠ. ɿʘ 5 ʣʝʪ, ʩ 2016 ʧʦ 2021 ʛʦʜ,r 

ʢʦʣʠʯʝʩʪʚʦ ʪʢʘʥʠ, ʦʪʧʝʯʘʪʘʥʥʦʡ ʩʧʦʩʦʙʦʤ ʮʠʬʨʦʚʦʡ ʧʝʯʘʪʠ, ʫʚʝʣʠʯʠʣʦʩʴ ʚ ʪʨʠ ʨʘʟʘ. 

       ɺ ʩʨʝʜʥʝʤ ʦʙʲʸʤ ʮʠʬʨʦʚʦʡ ʧʝʯʘʪʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 1,3-3,2% ʛʦʜ ʦʪ ʛʦʜʘ. ʉ 2011 ʧʦ 2021 

ʛʦʜr ʢʦʣʠʯʝʩʪʚʦ ʦʪʧʝʯʘʪʘʥʥʦʡ ʪʢʘʥʠ ʚʳʨʦʩʣʦ ʥʘ 24,8%. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ: ʧʨʠ ʩʨʝʜʥʝʛʦʜʦʚʦʤ 

ʫʚʝʣʠʯʝʥʠʠ ʦʙʲʸʤʘ ʧʝʯʘʪʠ ʥʘ 2,5 ʧʨʦʮʝʥʪʘ ʚ ʜʝʥʝʞʥʦʤ ʚʳʨʘʞʝʥʠʠ ʨʳʥʦʢ ʨʘʩʪʸʪ ʧʦʯʪʠ ʥʘ 9% 

ʚ ʛʦʜ. ʊʦ ʝʩʪʴ, ʪʝʢʩʪʠʣʴʥʳʝ ʢʦʤʧʘʥʠʠ ʫʚʝʣʠʯʠʚʘʶʪ ʮʝʥʳ ʥʘ ʛʦʪʦʚʫʶ ʧʨʦʜʫʢʮʠʶ ʙʳʩʪʨʝʝ, ʯʝʤ 

ʨʘʩʪʸʪ ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʫʩʢʘʝʤʳʭ ʠʟʜʝʣʠʡ. ʇʦ ʜʘʥʥʳʤ ʥʘ 2022 ʛʦʜ ʦʙʲʸʤ ʘʥʘʣʦʛʦʚʦʡ ʧʝʯʘʪʠ 

ʩʦʩʪʘʚʠʣ 34,7 ʤʣʨʜ ʤ2, ʥʦ ʘʥʘʣʦʛʦʚʘʷ ʧʝʯʘʪʴ ʧʦ ʪʢʘʥʠ ʧʦʢʘʟʳʚʘʝʪ ʨʦʩʪ ʤʝʥʝʝ 1%. ɺ ʪʝʢʫʱʠʭ 

ʪʨʝʥʜʘʭ ʧʦʢʫʧʢʘ ʥʦʚʦʡ ʨʦʪʘʮʠʦʥʥʦʡ ʪʨʘʬʘʨʝʪʥʦʡ ʤʘʰʠʥʳ ʠʤʝʝʪ ʩʤʳʩʣ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ, 

ʯʪʦ ʵʪʦ ʜʝʡʩʪʚʫʶʱʝʝ ʦʪʜʝʣʦʯʥʦʝ ʪʝʢʩʪʠʣʴʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩ ʦʪʣʘʞʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʘ 

ʪʘʢʞʝ ʩ ʦʪʨʘʙʦʪʘʥʥʦʡ ʩʙʳʪʦʚʦʡ ʩʪʨʫʢʪʫʨʦʡ. 

          ʇʦ ʤʝʨʝ ʨʦʩʪʘ ʪʝʢʩʪʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʷ ʮʠʬʨʦʚʦʡ ʧʝʯʘʪʠ ʩʪʘʥʦʚʠʪʩʷ 

ʚʩʸ ʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʠʟ-ʟʘ ʝʸ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ, ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ ʠ ʵʢʦʣʦʛʠʯʥʦʩʪʠ. 

ɽʚʨʦʧʘ ʫʜʝʨʞʠʚʘʝʪ ʥʘʠʙʦʣʴʰʫʶ ʜʦʣʶ ʨʳʥʢʘ ʙʦʣʝʝ 37% ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ. ɺ 2023 ʛʦʜʫ ʨʳʥʦʢ 

ʮʠʬʨʦʚʦʡ ʪʝʢʩʪʠʣʴʥʦʡ ʧʝʯʘʪʠ ʚ ʉʐɸ ʩʦʩʪʘʚʠʣ 325,5 ʤʣʥ ʜʦʣʣʘʨʦʚ ʉʐɸ ʠ, ʢʘʢ ʦʞʠʜʘʝʪʩʷ, 

ʙʫʜʝʪ ʬʠʢʩʠʨʦʚʘʪʴ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧ ʨʦʩʪʘ ʚ 4,6% ʩ 2024 ʧʦ 2032 ʛʦʜ.r ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʦʞʠʜʘʝʪʩʷ, ʯʪʦ ɸʟʠʘʪʩʢʦ-ʊʠʭʦʦʢʝʘʥʩʢʠʡ ʨʝʛʠʦʥ ʩʪʘʥʝʪ ʩʘʤʳʤ ʙʳʩʪʨʦʨʘʩʪʫʱʠʤ ʨʝʛʠʦʥʦʤ ʩ 

ʩʨʝʜʥʝʛʦʜʦʚʳʤ ʪʝʤʧʦʤ ʨʦʩʪʘ ʚ 15,1% ʚ ʧʨʦʛʥʦʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʥʘʣʠʯʠʝʤ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʝʢʩʪʠʣʴʥʳʭ ʮʝʥʪʨʦʚ ʧʦ ʚʩʝʤʫ ʨʝʛʠʦʥʫ. 

ɺ 2023-2024 ʛʦʜʳ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʪʝʥʜʝʥʮʠʡ ʩʪʘʣʘ ʦʜʥʦʵʪʘʧʥʘʷ ʮʠʬʨʦʚʘʷ ʧʝʯʘʪʴ ʧʦ 

ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʳʤ ʪʢʘʥʷʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʠʛʤʝʥʪʥʳʭ ʠ ʘʢʪʠʚʥʳʭ ʯʝʨʥʠʣ. ʎʠʬʨʦʚʘʷ 

ʧʝʯʘʪʴ ʧʦ ʪʝʢʩʪʠʣʶ, ʧʦ ʧʨʦʛʥʦʟʘʤ, ʢ 2030 ʛʦʜʫ ʙʫʜʝʪ ʩʦʩʪʘʚʣʷʪʴ 25% ʚʩʝʡ ʧʝʯʘʪʥʦʡ 

ʪʝʢʩʪʠʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʘ  ʢ 2040 ʛʦʜʫ ʙʫʜʝʪ ʧʦʣʥʦʩʪʴʶ ʮʠʬʨʦʚʦʡ. ʕʢʩʧʝʨʪʳ ʧʦʣʘʛʘʶʪ, ʯʪʦ 

25% ʚʩʝʡ ʧʝʯʘʪʥʦʡ ʪʝʢʩʪʠʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ ʢ 2040 ʛʦʜʫ ʙʫʜʝʪ ʮʠʬʨʦʚʦʡ [4, 5].  

ʊʘʢ, ʧʦ ʧʨʦʛʥʦʟʘʤ (Grand View Research, 2020) ʵʪʦʪ ʨʳʥʦʢ ʙʫʜʝʪ ʨʘʩʪʠ ʩʦ 

ʩʨʝʜʥʝʛʦʜʦʚʳʤ ʪʝʤʧʦʤ ʨʦʩʪʘ ʚ 8,9% ʚ ʙʣʠʞʘʡʰʠʝ 5 ʣʝʪ. ɹʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʠ (Allied Market 

Research, 2021 ʛ.; Verified Market Research, 2021 ʛ.) ʧʨʦʛʥʦʟʠʨʫʶʪ, ʯʪʦ ʝʛʦ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʨʦʩʪ 

ʩʦʩʪʘʚʠʪ ʥʝ ʤʝʥʝʝ 14%. ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧ ʨʦʩʪʘ ʨʳʥʢʘ ʩʦʩʪʘʚʠʪ 5,1% ʚ 

ʧʝʨʠʦʜ ʩ 2024 ʧʦ 2032 ʛʦʜ,r ʘ ʝʛʦ ʩʪʦʠʤʦʩʪʴ ʜʦʩʪʠʛʥʝʪ 3 432,02 ʤʣʥ ʜʦʣʣʘʨʦʚ ʉʐɸ. ʉʦʛʣʘʩʥʦ 

ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʤʠʨʦʚʦʡ ʨʳʥʦʢ ʮʠʬʨʦʚʦʡ ʪʝʢʩʪʠʣʴʥʦʡ ʧʝʯʘʪʠ ʚ 2024 ʛʦʜʫ ʦʮʝʥʠʚʘʝʪʩʷ 

ʚ 2,70 ʤʣʨʜ ʜʦʣʣʘʨʦʚ ʉʐɸ, ʘ ʢ 2031 ʛʦʜʫ ʦʥ, ʢʘʢ ʦʞʠʜʘʝʪʩʷ, ʜʦʩʪʠʛʥʝʪ 4,36 ʤʣʨʜ ʜʦʣʣʘʨʦʚ 

ʉʐɸ, ʧʨʠ ʵʪʦʤ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧ ʨʦʩʪʘ (CAGR) ʩʦʩʪʘʚʠʪ 7,1% ʚ ʧʝʨʠʦʜ ʩ 2024 ʧʦ 2031 

ʛʦʜr. ʇʦ ʜʘʥʥʳʤ Grand View Research, ʮʠʬʨʦʚʘʷ ʧʝʯʘʪʴ ʧʦ ʪʝʢʩʪʠʣʶ, ʧʦ ʧʨʦʛʥʦʟʘʤ, ʢ 2030 

ʛʦʜʫ ʙʫʜʝʪ ʩʪʦʠʪʴ ʙʦʣʝʝ 8 ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ ʉʐɸ . 

ʉʦʛʣʘʩʥʦ ʦʪʨʘʩʣʝʚʳʤ ʦʪʯʸʪʘʤ ʥʘ ʙʣʠʞʘʡʰʫʶ ʧʝʨʩʧʝʢʪʠʚʫ, ʦʞʠʜʘʝʪʩʷ, ʯʪʦ ʢ 2025 ʛʦʜʫ 

ʛʣʦʙʘʣʴʥʳʡ ʦʙʲʸʤ ʮʠʬʨʦʚʦʡ ʩʪʨʫʡʥʦʡ ʧʝʯʘʪʠ ʜʦʩʪʠʛʥʝʪ 15 ʤʣʨʜ ʤʝʪʨʦʚ, ʯʪʦ ʩʦʩʪʘʚʠʪ ʦʢʦʣʦ 

27% ʦʪ ʦʙʱʝʛʦ ʦʙʲʸʤʘ ʧʝʯʘʪʠ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʮʠʬʨʳ ʦʪʨʘʩʣʝʚʳʭʭ ʦʪʯyʪʦʚ, 

ʛʜʝ ʫʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ ʢ 2025 ʛʦʜʫ ʛʣʦʙʘʣʴʥʳʡ ʦʙʲʸʤ ʮʠʬʨʦʚʦʡ ʩʪʨʫʡʥʦʡ ʧʝʯʘʪʠ ʜʦʩʪʠʛʥʝʪ 15 

ʤʣʨʜ ʤ2, ʯʪʦ ʩʦʩʪʘʚʠʪ ʦʢʦʣʦ 27% ʦʪ ʦʙʱʝʛʦ ʦʙʲʸʤʘ ʧʝʯʘʪʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ  ʂʠʪʘʝ ʦʞʠʜʘʝʤʳʡ 

ʦʙʲʸʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦʩʪʠʛʥʝʪ 4,7 ʤʣʨʜ ʤ2, ʯʪʦ ʩʦʩʪʘʚʠʪ 29% ʦʪ ʦʙʱʝʛʦ ʦʙʲʸʤʘ ʧʝʯʘʪʠ ʚ 
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ʩʪʨʘʥʝ. ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧ ʨʦʩʪʘ ʨʳʥʢʘ ʩʦʩʪʘʚʠʪ 5,1% ʚ ʧʝʨʠʦʜ ʩ 2024 ʧʦ 

2032 ʛʦʜ,r ʘ ʝʛʦ ʩʪʦʠʤʦʩʪʴ ʜʦʩʪʠʛʥʝʪ 3 432,02 ʤʣʥ ʜʦʣʣʘʨʦʚ ʉʐɸ [9-10]. 

ʎʠʬʨʦʚʘʷ ʪʝʢʩʪʠʣʴʥʘʷ ʧʝʯʘʪʴ ʵʢʦʣʦʛʠʯʥʝʝ ʪʨʘʜʠʮʠʦʥʥʦʡ ʨʦʪʘʮʠʦʥʥʦʡ ʧʝʯʘʪʠ ʥʘ 

ʚʘʣʢʦʚʳʭ ʤʘʰʠʥʘʭ ʩ ʩʝʪʯʘʪʳʤʠ ʰʘʙʣʦʥʘʤʠ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ  ʤʝʥʴʰʠʤ 

ʨʘʩʭʦʜʦʤ ʢʨʘʩʠʪʝʣʝʡ. ʇʨʠ ʧʝʯʘʪʠ 10 000 ʤʝʪʨʦʚ ʧʝʯʘʪʠ ʨʦʪʘʮʠʦʥʥʘʷ ʧʝʯʘʪʴ ʠʩʧʦʣʴʟʫʝʪ ʙʦʣʝʝ 

540 ʢʠʣʦʛʨʘʤʤʦʚ ʢʨʘʩʠʪʝʣʝʡ (ʧʝʯʘʪʥʦʡ ʢʨʘʩʢʠ). ɼʣʷ ʩʨʘʚʥʝʥʠʷ, ʮʠʬʨʦʚʘʷ ʧʝʯʘʪʴ ʠʩʧʦʣʴʟʫʝʪ 

ʚʩʝʛʦ 90 ʢʠʣʦʛʨʘʤʤʦʚ ʯʝʨʥʠʣ, ʯʪʦ ʥʘ 80% ʤʝʥʴʰʝ. ʂʦʤʧʘʥʠʷ Optimal Digital ʟʘʷʚʣʷʝʪ, ʯʪʦ: 

çʕʪʦ ʵʢʦʣʦʛʠʯʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʧʝʯʘʪʠ ʥʘ ʪʝʢʩʪʠʣʝ ʩʥʠʞʘʝʪ ʦʙʱʫʶ ʩʪʦʠʤʦʩʪʴ ʧʝʯʘʪʠ ʥʘ 50%, 

ʘ ʟʘʪʨʘʪʳ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʠ ʭʠʤʠʢʘʪʳ ʥʘ 80%, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʵʢʦʥʦʤʠʪʴ ʧʨʠʨʦʜʥʳʝ 

ʨʝʩʫʨʩʳ ʠ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ʩʪʦʯʥʳʭ ʚʦʜè. ʇʦ ʠʥʬʦʨʤʘʮʠʠ çʃʝʛʧʨʦʤʠʟʜʘʪè (ʧʦ 

ʜʘʥʥʳʤ ʢʦʤʧʘʥʠʠ Epson), ʧʨʦʤʳʰʣʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ 

ʫʤʝʥʴʰʠʪʴ ʚʳʙʨʦʩʳ ʉʆ2 ʩ 139 ʜʦ 86 ʢʛ ʠ ʦʙʲʸʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʳ ʥʘ 27% [1-3]. 

ɺ 2021 ʛʦʜʫ ʨʦʩʩʠʡʩʢʠʡ ʦʙʲʸʤ ʮʠʬʨʦʚʦʡ ʧʝʯʘʪʠ ʚʳʨʦʩ ʠ ʩʦʩʪʘʚʠʣ ʦʢʦʣʦ 32000000 ʤ2, 

ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʠʤʝʨʥʦ 1 % ʦʪ ʦʙʱʝʤʠʨʦʚʦʛʦ ʦʙʲʸʤʘ. ɹʦʣʴʰʠʥʩʪʚʦ ʤʘʪʝʨʠʘʣʦʚ - 

ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʪʢʘʥʠ, ʠʭ ʜʦʣʷ ʩʦʩʪʘʚʠʣʘ 89 %.  ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʩʪʘʙʠʣʴʥʦ ʨʘʙʦʪʘʶʱʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʣʠʙʦ ʧʨʠʥʪʝʨʳ ʩ ʧʝʯʘʪʴʶ ʘʢʪʠʚʥʳʤʠ ʯʝʨʥʠʣʘʤʠ, ʣʠʙʦ 

ʩʫʙʣʠʤʘʮʠʦʥʥʫʶ ʧʝʯʘʪʴ ʩ ʜʠʩʧʝʨʩʥʳʤʠ ʯʝʨʥʠʣʘʤʠ.  ʅʘ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʦ 200 

ʪʦʥʥ ʮʠʬʨʦʚʳʭ ʯʝʨʥʠʣ ʠ ʧʨʦʠʟʚʝʜʝʥʦ 35 ʤʠʣʣʠʦʥʦʚ ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʦʚ ʪʝʢʩʪʠʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʩ ʮʠʬʨʦʚʳʤ ʧʝʯʘʪʥʳʤ ʦʨʥʘʤʝʥʪʦʤ. 

 

  

ʘ ʙ 
 

ʈʠʩʫʥʦʢ 1. - ʂʦʣʠʯʝʩʪʚʦ ʪʝʢʩʪʠʣʴʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʠʥʪʝʨʦʚ,  

ʧʦ ʪʠʧʫ ʠʩʧʦʣʴʟʫʝʤʳʭ ʯʝʨʥʠʣ (ʘ) ʠ ʜʦʣʷ ʢʨʘʩʠʪʝʣʝʡ 

 ʚ ʮʠʬʨʦʚʦʡ ʧʝʯʘʪʠ (ʙ) ʧʦ ʜʘʥʥʳʤ ʥʘ 2021 ʛʦʜ 
 

ʅʘ ʥʘʯʘʣʦ 2024 ʚ ʈʦʩʩʠʠ ʫʩʪʘʥʦʚʣʝʥʦ 55 ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʠʥʪʝʨʦʚ, 32 

ʩʫʙʣʠʤʘʮʠʦʥʥʳʭ ʧʣʦʪʪʝʨʘ ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ çʉʂ ɻʨʫʧʧè ʠ ʤʦʩʢʦʚʩʢʦʡ ʢʦʤʧʘʥʠʠ çLBL Printè 

(ʩ ʰʠʨʠʥʦʡ ʧʝʯʘʪʠ 3,2 ʤʝʪʨʘ), çSolstudioè (ʩ ʰʠʨʠʥʦʡ ʧʝʯʘʪʠ 1,8 ʤʝʪʨʘ), çPrintPickè, çʄʠʨ 

ʨʝʢʣʘʤʳè, çʌʘʙʨʠʢè, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʄʦʩʢʚʝ ʠ ʙʣʠʞʘʡʰʝʤ ʇʦʜʤʦʩʢʦʚʴʝ, ʘ ʪʘʢʞʝ ʥʘ ʅʇʌ 

çʊʝʢʩʤʘʨʢè (ʛ. ʀʚʘʥʦʚʦ), çʈʦʜʥʠʢʠ-ʪʝʢʩʪʠʣʴè (ʛ. ʈʦʜʥʠʢʠ ʀʚʘʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ).  ʆʜʥʘʢʦ 

ʩʫʙʣʠʤʘʮʠʦʥʥʘʷ ʧʝʯʘʪʴ ʧʨʠ ʚʩʝʡ ʝʸ ʧʦʧʫʣʷʨʥʦʩʪʠ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ ʠʤʝʝʪ ʨʷʜ ʧʨʦʙʣʝʤ ʧʨʠ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʠ ʪʨʝʙʫʝʤʦʛʦ ʮʚʝʪʘ ʥʘ ʧʦʣʠʵʬʠʨʥʳʭ ʤʘʪʝʨʠʘʣʘʭ, ʢʦʪʦʨʳʝ ʦʙʫʩʣʦʚʣʝʥʳ ʢʘʢ 

ʩʚʦʡʩʪʚʘʤʠ ʪʢʘʥʝʡ, ʪʘʢ ʠ ʩʧʝʮʠʬʠʢʦʡ  ʩʫʙʣʠʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ [3]. ɺ ʈʦʩʩʠʠ ʩʪʨʫʡʥʘʷ 
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ʧʝʯʘʪʴ ʘʢʪʠʚʥʳʤʠ ʯʝʨʥʠʣʘʤʠ ʨʝʘʣʠʟʫʝʪʩʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ çɿʦʣʦʪʦʡ ʛʫʩʴè, çʄʀʈʪʝʢʩè 

ʠ çʉʘʤʦʡʣʦʚʩʢʠʡ ʪʝʢʩʪʠʣʴè ʆʆʆ çʅʦʨʜʪʝʢʩè ʛ. ʀʚʘʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ  ʢʦʤʧʘʥʠʷʭ 

DiTEX, çʈʦʩʪ ʪʝʢʩʪʠʣʴè (ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ) ʠ ʤʦʩʢʦʚʩʢʠʭ ʢʦʤʧʘʥʠʷʭ  çʏʝʨʥʠʢʘ ʧʨʠʥʪè ʠ 

Solstudio.  ʄʦʩʢʦʚʩʢʘʷ ʢʦʤʧʘʥʠʷ Solstudio ʠʤʝʝʪ ʥʘ ʩʚʦʸʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʜʚʘ ʧʨʠʥʪʝʨʘ (ʰʠʨʠʥʘ 

ʧʝʯʘʪʠ 1,8 ʤʝʪʨʘ), ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʧʝʯʘʪʘʝʪ ʨʝʘʢʪʠʚʥʳʤʠ ʯʝʨʥʠʣʘʤʠ, ʘ ʚʪʦʨʦʡ - 

ʩʫʙʣʠʤʘʮʠʦʥʥʳʤʠ. ʕʪʦ ʝʜʠʥʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʦʢʘʟʳʚʘʶʱʝʝ ʫʩʣʫʛʠ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʧʝʯʘʪʠ ʢʘʢ ʥʘ ʥʘʪʫʨʘʣʴʥʳʭ, ʠ  ʥʘ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚʘʭ. ʆʙʘ ʩʧʦʩʦʙʘ ʮʠʬʨʦʚʦʡ ʧʝʯʘʪʠ 

ʠʤʝʶʪ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ (ʪʘʙʣʠʮʘ 1). 

ʈʳʥʦʢ ʮʠʬʨʦʚʦʡ ʧʝʯʘʪʠ ʧʦ ʪʝʢʩʪʠʣʶ ʨʘʟʚʠʚʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʨʳʥʦʯʥʳʤ ʪʝʥʜʝʥʮʠʷʤ, 

ʪʝʭʥʠʯʝʩʢʠʤ ʠʥʥʦʚʘʮʠʷʤ ʠ ʥʦʚʳʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʨʝʰʝʥʠʷʤ.  ɽʩʣʠ ʩʨʘʚʥʠʚʘʪʴ ʪʨʠ 

ʩʧʦʩʦʙʘ ʧʝʯʘʪʘʥʠʷ, ʘ ʠʤʝʥʥʦ ʧʠʛʤʝʥʪʥʳʤʠ ʯʝʨʥʠʣʘʤʠ, ʘʢʪʠʚʥʳʤʠ ʯʝʨʥʠʣʘʤʠ ʠ 

ʩʫʙʣʠʤʘʮʠʦʥʥʫʶ ʮʠʬʨʦʚʫʶ ʧʝʯʘʪʴ, ʪʦ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʠʪ ʦʪʢʘʟ ʦʪ ʧʠʛʤʝʥʪʥʦʡ 

ʧʝʯʘʪʠ (ʨʠʩʫʥʦʢ 1).  

ʆʙʲʸʤʳ ʧʦʪʨʝʙʣʝʥʠʷ ʯʝʨʥʠʣ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʫʪ ʟʘ ʩʯʸʪ ʫʚʝʣʠʯʝʥʠʷ ʧʘʨʢʘ ʧʝʯʘʪʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺ 2017 ʛʦʜʫ ʙʳʣʦ ʨʝʘʣʠʟʦʚʘʥʦ ʧʦʨʷʜʢʘ 19,5 ʪʳʩ. ʪʦʥʥ ʯʝʨʥʠʣ ʜʣʷ ʮʠʬʨʦʚʦʡ 

ʧʝʯʘʪʠ ʧʦ ʪʢʘʥʠ, ʢ ʢʦʥʮʫ 2022-ʛʦ ʦʞʠʜʘʝʪʩʷ ʜʚʫʢʨʘʪʥʳʡ ʨʦʩʪ. ʉʫʙʣʠʤʘʮʠʦʥʥʳʝ ʯʝʨʥʠʣʘ 

ʫʚʝʣʠʯʠʚʘʶʪ ʩʚʦʶ ʜʦʣʶ ʟʘ ʩʯʸʪ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʥʦʚʳʭ ʧʨʠʥʪʝʨʦʚ. 

ʆʙʲʸʤ ʩʫʙʣʠʤʘʮʠʦʥʥʦʡ ʧʝʯʘʪʠ ʨʘʩʪʸʪ ʙʳʩʪʨʝʝ, ʯʝʤ ʧʨʷʤʘʷ ʧʝʯʘʪʴ ʧʦ ʪʢʘʥʠ, ʪʘʢ ʢʘʢ 

ʩʫʙʣʠʤʘʮʠʦʥʥʳʡ ʩʧʦʩʦʙ ʧʝʯʘʪʠ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʦʡ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʡ ʩʨʝʜʠ 

ʚʩʝʭ ʚʠʜʦʚ ʧʝʯʘʪʠ. ɽʩʣʠ ʤʳ ʩʨʘʚʥʠʤ ʧʝʯʘʪʴ ʥʘ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʳʭ ʠ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʪʢʘʥʷʭ, ʪʦ 

ʮʠʢʣ ʧʨʦʠʟʚʦʜʩʪʚʘ ʭʣʦʧʢʘ ʦʪ ʧʦʣʷ ʜʦ ʦʪʜʝʣʢʠ ʟʘʛʨʷʟʥʷʝʪ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚ 10-20 ʨʘʟ 

ʙʦʣʴʰʝ, ʯʝʤ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦʣʠʵʩʪʝʨʘ. ʅʦ ʝʩʪʴ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʬʘʢʪʦʨʳ -ɻ ʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʪʨʘʥʩʬʝʨʥʦʡ ʙʫʤʘʛʠ. 

ʉʧʦʨʥʳʡ ʚʘʨʠʘʥʪ - ʧʠʛʤʝʥʪʥʘʷ ʧʝʯʘʪʴ ʧʦ ʥʘʪʫʨʘʣʴʥʳʤ ʪʢʘʥʷʤ. ʇʦʣʫʯʠʪʴ ʢʘʯʝʩʪʚʦ, 

ʩʨʘʚʥʠʤʦʝ ʩ ʨʝʘʢʪʠʚʥʦʡ ʧʝʯʘʪʴʶ, ʥʝʚʦʟʤʦʞʥʦ. ʊʘʢʞʝ ʧʠʛʤʝʥʪʥʘʷ ʧʝʯʘʪʴ ʟʘʤʝʪʥʦ ʧʨʦʠʛʨʳʚʘʝʪ 

ʨʝʘʢʪʠʚʥʦʡ ʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʩʫʭʦʤʫ ʠ ʤʦʢʨʦʤʫ ʪʨʝʥʠʶ. ʊʝʭʥʦʣʦʛʠʷ ʧʠʛʤʝʥʪʥʦʡ ʧʝʯʘʪʠ 

ʚʢʣʶʯʘʝʪ ʧʨʦʧʠʪʢʫ/ʩʫʰʢʫ ʧʝʨʝʜ ʧʝʯʘʪʴʶ ʠ ʧʨʦʧʠʪʢʫ/ʩʫʰʢʫ ʧʦʩʣʝ ʧʝʯʘʪʠ. ʌʠʢʩʠʨʦʚʘʥʠʝ 

ʧʠʛʤʝʥʪʥʳʭ ʯʝʨʥʠʣ ʧʨʦʠʩʭʦʜʠʪ ʟʘ 3 ʤʠʥʫʪʳ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ 150 ÁC. çʄʦʢʨʳʝè ʧʨʦʮʝʩʩʳ 

ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʥʘʣʠʯʠʝ ʧʨʦʧʠʪʢʠ, ʯʪʦ ʟʘʤʝʪʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʦʙʲʸʤ ʠʥʚʝʩʪʠʮʠʡ. ɼʚʦʡʥʘʷ 

ʧʨʦʧʠʪʢʘ ʫʚʝʣʠʯʠʚʘʝʪ ʚʨʝʤʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʥʘ ʩʫʰʢʫ 

ʪʢʘʥʠ. ʇʨʦʛʥʦʟʳ ʨʦʩʪʘ ʜʦʣʠ ʧʠʛʤʝʥʪʥʳʭ ʯʝʨʥʠʣ, ʥʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʥʝ ʦʧʨʘʚʜʘʣʠʩʴ. ʆʥʠ 

ʟʘʥʠʤʘʶʪ ʚʩʝʛʦ 3% ʦʪ ʦʙʱʝʛʦ ʦʙʲʸʤʘ. 

ʆʜʥʘ ʠʟ ʧʨʠʯʠʥ ï ʬʠʟʠʯʝʩʢʘʷ, ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʧʠʛʤʝʥʪʳ ʩ ʚʳʩʦʢʦʡ 

ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʴʶ. ʆʪʩʫʪʩʪʚʠʝ ʷʨʢʠʭ ʥʘʩʳʱʝʥʥʳʭ ʮʚʝʪʦʚ ʠ ʥʝʢʦʪʦʨʘʷ ʞʸʩʪʢʦʩʪʴ 

ʦʪʧʝʯʘʪʘʥʥʦʡ ʪʢʘʥʠ ʩʫʱʝʩʪʚʝʥʥʦ ʦʛʨʘʥʠʯʠʚʘʶʪ ʧʨʠʤʝʥʝʥʠʝ ʧʠʛʤʝʥʪʥʳʭ ʯʝʨʥʠʣ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟʜʝʣʠʡ ʠʟ ʪʦʥʢʠʭ ʠ ʜʦʨʦʛʠʭ ʪʢʘʥʝʡ.  ɼʨʫʛʘʷ ʧʨʦʙʣʝʤʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʧʠʛʤʝʥʪʦʚ ʚ ʪʝʢʩʪʠʣʴʥʦʡ ʧʝʯʘʪʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʟʘʙʠʚʘʥʠʠ ʧʝʯʘʪʥʦʡ ʛʦʣʦʚʢʠ ʢʨʫʧʥʳʤʠ 

ʯʘʩʪʠʯʢʘʤʠ ʩʦʙʩʪʚʝʥʥʦ ʧʠʛʤʝʥʪʦʚ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʦʩʪʘʥʦʚʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʍʦʪʷ ʨʘʟʤʝʨ 

ʵʪʠʭ ʯʘʩʪʠʯʝʢ ʥʝ ʧʨʝʚʳʰʘʝʪ 0,2 ʤʠʢʨʦʥʘ, ʧʦʩʪʦʷʥʥʘʷ ʨʘʙʦʪʘ ʧʨʠʚʦʜʠʪ ʢ ʧʦʣʦʤʢʝ ʛʦʣʦʚʢʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʧʨʦʧʠʪʢʝ ʪʢʘʥʠ ʩʚʷʟʫʶʱʠʤ ʟʘʩʪʘʚʣʷʶʪ ʢʦʤʧʘʥʠʠ 

ʣʠʙʦ ʧʨʠʦʙʨʝʪʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʣʠʙʦ ʠʩʢʘʪʴ ʩʧʦʩʦʙʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ 

ʧʨʦʧʠʪʢʠ ʥʘ ʩʪʦʨʦʥʝ. ʕʪʦ ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ʠ ʧʝʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ 

ʢʦʤʧʘʥʠʡ. 
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ʊʘʙʣʠʮʘ 1. - ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʷʤʦʡ  

ʨʫʣʦʥʥʦʡ ʧʝʯʘʪʠ ʧʦ ʪʢʘʥʷʤ 
 

ʇʣʶʩʳ ʄʠʥʫʩʳ 

ʅʝʪ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ 

ʥʦʩʠʪʝʣʷ - ʩʫʙʣʠʤʘʮʠʦʥʥʦʡ ʙʫʤʘʛʠ. 

ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ 

ʝʚʨʦʧʝʡʩʢʠʭ ʪʢʘʥʝʡ ʩ 

ʧʨʦʧʠʪʢʦʡ. 

ɿʘ ʩʯʸʪ ʦʪʩʫʪʩʪʚʠʷ ʪʨʘʥʩʬʝʨʥʦʡ ʙʫʤʘʛʠ ʩʦʢʨʘʱʘʝʪʩʷ ʮʠʢʣ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʧʦʩʣʝ ʧʝʯʘʪʠ (ʵʢʦʥʦʤʠʷ ʚʨʝʤʝʥʠ 

ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʦʪ 3 ʜʦ 24 ʯʘʩʦʚ). 

ɼʣʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʝʯʘʪʠ 

ʪʨʝʙʫʶʪʩʷ ʨʝʞʠʤʳ ʩ ʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʧʨʦʭʦʜʦʚ, ʯʝʤ 

ʧʨʠ ʪʝʨʤʦʧʝʨʝʥʦʩʝ. 

ʉʢʚʦʟʥʘʷ ʧʨʦʢʨʘʩʢʘ (ʧʨʦʙʠʚ ʥʘ ʦʙʨʘʪʥʫʶ ʩʪʦʨʦʥʫ ʪʢʘʥʠ ʜʦ 

90%) ʧʨʠ ʧʨʷʤʦʡ ʧʝʯʘʪʠ ʣʫʯʰʝ, ʯʝʤ ʧʨʠ ʩʫʙʣʠʤʘʮʠʦʥʥʦʤ 

ʧʝʨʝʥʦʩʝ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʜʣʷ ʧʝʯʘʪʠ ʜʚʫʭʩʪʦʨʦʥʥʠʭ 

ʪʢʘʥʝʡ. 

ɹʦʣʝʝ ʜʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ 

ʟʘʧʨʘʚʢʠ ʤʘʪʝʨʠʘʣʘ, ʥʝʫʜʦʙʥʦ 

ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʪʴ ʨʘʟʥʳʝ ʪʠʧʳ 

ʪʢʘʥʝʡ. 

ʆʙʱʝʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʀʂ-ʬʠʢʩʘʮʠʠ ʚ 3,5 

ʨʘʟʘ ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʘʣʘʥʜʨʦʤ ʜʣʷ ʩʫʙʣʠʤʘʮʠʦʥʥʦʛʦ 

ʧʝʨʝʥʦʩʘ ʘʥʘʣʦʛʠʯʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ʕʪʦ 

ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʸʪ ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʦʸʤʢʦʩʪʠ ʧʨʦʮʝʩʩʘ ʠ 

ʦʪʩʫʪʩʪʚʠʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʫʩʘʜʢʠ ʪʢʘʥʠ. 

ʅʝʫʜʦʙʥʦ ʨʘʙʦʪʘʪʴ ʩ ʢʫʩʢʘʤʠ 

ʪʢʘʥʠ, ʦʧʪʠʤʘʣʴʥʘʷ ʨʘʙʦʪʘ 

ʧʝʯʘʪʠ ʧʦ ʨʫʣʦʥʫ. 

 

ʋʩʪʨʦʡʩʪʚʦ ʀʂ-ʬʠʢʩʘʮʠʠ ʜʝʰʝʚʣʝ ʣʶʙʳʭ ʜʨʫʛʠʭ 

ʫʩʪʨʦʡʩʪʚ ʟʘʢʨʝʧʣʝʥʠʷ. 

ʈʘʩʭʦʜ ʯʝʨʥʠʣ ʚʳʰʝ ʥʘ 10-

15%, ʯʝʤ ʧʨʠ ʪʝʨʤʦʧʝʨʝ 

ʥʦʩʝ. 
 

ʉʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʧʨʦʮʝʥʪ ʙʨʘʢʘ. ʀʩʯʝʟʘʶʪ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʜʣʷ ʩʫʙʣʠʤʘʮʠʦʥʥʦʛʦ ʧʝʨʝʥʦʩʘ ʧʨʦʙʣʝʤʳ: 

ʩʤʘʟʳʚʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʠ ʙʦʣʴʰʦʡ ʫʩʘʜʢʝ ʪʢʘʥʠ ʚʦ 

ʚʨʝʤʷ ʧʝʨʝʥʦʩʘ, ʧʷʪʥʘ ʠ ʨʘʟʚʦʜʳ ʦʪ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ 

ʧʨʠʞʠʤʘ ʙʫʤʘʛʠ ʠʣʠ ʥʝʧʦʣʥʦʡ ʧʨʦʩʫʰʢʠ ʠʟʦʙʨʘʞʝʥʠʷ, 

ʩʣʝʜʳ ʦʪ ʟʘʣʦʤʦʚ ʪʢʘʥʠ ʠ ʙʫʤʘʛʠ ʠ ʜʨ. 

ʆʛʨʘʥʠʯʝʥʥʳʡ ʚʳʙʦʨ ʪʢʘʥʝʡ ʠ 

ʪʝʤ ʩʘʤʳʤ ʦʛʨʘʥʠʯʝʥʳ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʝʜʣʘʛʘʝʤʳʭ 

ʫʩʣʫʛ. ʇʦʜ ʤʥʦʛʠʝ ʟʘʜʘʯʠ ʥʝʪ 

ʪʢʘʥʝʡ ʩ ʧʨʦʧʠʪʢʦʡ. 

 

ʂʨʘʡʥʝ ʥʠʟʢʠʝ ʨʘʩʭʦʜʳ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʦʙʩʣʫʞʠʚʘʥʠʶ 

- ʜʦʩʪʘʪʦʯʥʦ ʦʜʥʦʛʦ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʨʘʙʦʯʝʛʦ. 

ʄʘʣʦ ʧʦʩʪʘʚʱʠʢʦʚ ʪʢʘʥʝʡ ʩ 

ʧʨʦʧʠʪʢʦʡ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʟʘʧʘʩʳ ʪʢʘʥʠ ʫ 

ʩʝʙʷ ʥʘ ʩʢʣʘʜʝ, ʚʦ ʠʟʙʝʞʘʥʠʝ 

ʧʝʨʝʙʦʝʚ ʚ ʨʘʙʦʪʝ. 
 

ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʡ ʧʝʯʘʪʠ ʩ ʧʠʛʤʝʥʪʘʤʠ ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʚʷʟʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʚ ʩʦʩʪʘʚʝ ʢʨʘʩʢʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʧʠʛʤʝʥʪʦʤ. ʕʪʘ 

ʪʝʭʥʦʣʦʛʠʷ ʥʝ ʥʦʚʘ, ʠ ʪʘʢʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ, ʢʘʢ Mimaki ʠ Epson, ʫʞʝ ʜʘʚʥʦ ʧʨʝʜʣʘʛʘʶʪ 

ʯʝʨʥʠʣʘ ʩ ʙʠʥʜʝʨʦʤ ʜʣʷ ʩʚʦʠʭ ʧʨʠʥʪʝʨʦʚ. ʆʜʥʘʢʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʡ ʨʦʪʘʮʠʦʥʥʦʡ 

ʧʝʯʘʪʠ, ʛʜʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʝʰʸʚʳʝ ʘʢʨʠʣʦʚʳʝ ʧʦʣʠʤʝʨʳ, ʜʣʷ ʮʠʬʨʦʚʳʭ ʯʝʨʥʠʣ ʧʨʠʤʝʥʷʶʪ 

ʧʦʣʠʫʨʝʪʘʥʦʚʳʝ ʩʤʦʣʳ. ʇʦʣʠʫʨʝʪʘʥʳ ʠʤʝʶʪ ʤʝʥʴʰʠʡ ʨʘʟʤʝʨ ʯʘʩʪʠʮ ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ 

ʦʙʣʘʜʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʩʘʤʦʵʤʫʣʴʛʠʨʦʚʘʥʠʶ (ʯʘʩʪʠʮʳ ʥʝ ʩʣʠʧʘʶʪʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʚ 

ʵʤʫʣʴʩʠʠ). ʕʪʦ ʜʝʣʘʝʪ ʠʭ ʦʪʣʠʯʥʳʤ ʧʨʝʧʘʨʘʪʦʤ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʯʝʨʥʠʣʘʭ. ʆʜʥʘʢʦ 

ʧʦʣʠʫʨʝʪʘʥʦʚʳʝ ʩʤʦʣʳ ʟʥʘʯʠʪʝʣʴʥʦ ʜʦʨʦʞʝ ʘʢʨʠʣʘʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʜʦʙʘʚʣʝʥʠʝ ʩʚʷʟʫʶʱʝʛʦ ʚ 

ʯʝʨʥʠʣʘ ʫʚʝʣʠʯʠʚʘʝʪ ʢʦʥʮʝʥʪʨʘʮʠʶ ʪʚʸʨʜʳʭ ʯʘʩʪʠʮ ʚ ʢʨʘʩʢʝ, ʯʪʦ ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʧʝʯʘʪʥʫʶ ʛʦʣʦʚʢʫ. ʆʜʥʠʤ ʠʟ ʧʦʩʣʝʜʥʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʛʦʣʦʚʦʢ, ʩʧʦʩʦʙʥʳʭ ʨʘʙʦʪʘʪʴ ʩ ʚʷʟʢʠʤʠ 

ʯʝʨʥʠʣʘʤʠ. ʇʠʛʤʝʥʪ ʜʣʷ ʪʨʘʜʠʮʠʦʥʥʦʡ ʧʝʯʘʪʠ ʩʪʦʠʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʦʨʦʛʦ, ʥʦ ʢ ʥʝʤʫ ʥʝ 

ʧʨʝʜʲʷʚʣʷʶʪ ʩʪʨʦʛʠʭ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʨʘʟʤʝʨʫ ʯʘʩʪʠʮ ʠ ʠʭ ʩʪʘʙʠʣʴʥʦʩʪʠ. ɼʣʷ ʮʠʬʨʦʚʦʡ ʧʝʯʘʪʠ 
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ʯʘʩʪʠʮʳ ʧʠʛʤʝʥʪʘ ʜʦʣʞʥʳ ʙʳʪʴ ʚ 10 ʨʘʟ ʤʝʣʴʯʝ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʩʪʦʠʤʦʩʪʴ ʯʝʨʥʠʣ. ʊʘʢʞʝ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ ʟʘʪʨʘʪʳ ʥʘ ʩʚʷʟʫʶʱʝʝ ʚʝʱʝʩʪʚʦ ʠ ʧʨʦʮʝʩʩ ʪʝʨʤʦʬʠʢʩʘʮʠʠ [4-10].  

ɺ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʘʢʪʠʚʥʳʝ ʢʨʘʩʠʪʝʣʠ, ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʢʦʪʦʨʳʭ ʚ ʞʠʜʢʦʡ ʬʦʨʤʝ ʫʞʝ ʭʦʨʦʰʦ ʦʪʨʘʙʦʪʘʥʦ. ɸʢʪʠʚʥʳʡ ʢʨʘʩʠʪʝʣʴ ʧʦʣʥʦʩʪʴʶ 

ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ ʚʦʜʝ, ʯʪʦ ʩʥʠʞʘʝʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʝʯʘʪʥʦʡ ʛʦʣʦʚʢʝ. ɼʘ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʘʢʪʠʚʥʳʭ ʢʨʘʩʠʪʝʣʝʡ ʪʨʝʙʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʪʢʘʥʠ (ʟʨʝʣʝʥʠʝ) ʠ ʧʨʦʤʳʚʢʘ, ʥʦ ʚ 

ʮʝʣʦʤ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʮʠʬʨʦʚʦʡ ʧʝʯʘʪʠ ʘʢʪʠʚʥʳʤʠ ʢʨʘʩʠʪʝʣʷʤʠ ʚ ʈʦʩʩʠʠ ʧʨʠʤʝʨʥʦ ʥʘ 30% 

ʥʠʞʝ, ʯʝʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʠʛʤʝʥʪʦʚ. ɸʢʪʠʚʥʳʝ ʯʝʨʥʠʣʘ (ʢʨʘʩʠʪʝʣʠ) ʤʦʛʫʪ ʜʘʪʴ ʙʦʣʝʝ 

ʰʠʨʦʢʫʶ ʮʚʝʪʦʚʫʶ ʛʘʤʤʫ ʤʝʥʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʮʚʝʪʦʚ, ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʛʣʫʙʦʢʠʡ 

ʯʸʨʥʳʡ ʮʚʝʪ ʠ ʩʦʭʨʘʥʷʶʪ ʤʷʛʢʦʩʪʴ ʪʢʘʥʠ. ʍʦʪʷ ʧʦʣʠʫʨʝʪʘʥ ʧʨʠ ʧʝʯʘʪʠ ʧʠʛʤʝʥʪʥʳʤʠ 

ʯʝʨʥʠʣʘʤʠ ʤʦʞʝʪ ʙʳʪʴ ʤʷʛʢʠʤ, ʥʦ ʧʦʣʥʘʷ ʧʨʦʧʠʪʢʘ ʤʘʪʝʨʠʘʣʘ ʩʚʷʟʫʶʱʠʤ ʜʝʣʘʝʪ ʝʛʦ ʤʝʥʝʝ 

ʤʷʛʢʠʤ, ʠ ʩʤʷʛʯʠʪʝʣʠ ʥʝ ʚʩʝʛʜʘ ʤʦʛʫʪ ʠʩʧʨʘʚʠʪʴ ʵʪʫ ʩʠʪʫʘʮʠʶ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 

ʩʫʱʝʩʪʚʫʶʪ ʧʠʛʤʝʥʪʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʢʨʘʰʝʥʠʷ, ʘ ʢʨʘʰʝʥʠʝ ʥʘ ʩʫʰʠʣʴʥʦ-

ʰʠʨʠʣʴʥʳʭ ʤʘʰʠʥʘʭ ʧʠʛʤʝʥʪʘʤʠ ʤʦʞʝʪ ʨʘʜʠʢʘʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʮʠʢʣ ʦʙʨʘʙʦʪʢʠ ʠ ʨʘʩʭʦʜʳ, ʚʦ 

ʚʩʸʤ ʤʠʨʝ ʥʘʪʫʨʘʣʴʥʳʝ ʚʦʣʦʢʥʘ ʠ ʩʤʝʩʦʚʳʝ ʪʢʘʥʠ ʧʨʦʜʦʣʞʘʶʪ ʢʨʘʩʠʪʴ ʢʨʘʩʠʪʝʣʷʤʠ, ʢʦʪʦʨʳʝ 

ʟʘʢʨʝʧʣʷʶʪʩʷ ʥʘ ʤʘʪʝʨʠʘʣʝ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʚʷʟʫʶʱʠʭ, ʥʝ ʚʟʠʨʘʷ ʥʘ ʦʛʨʦʤʥʳʡ ʨʘʩʭʦʜ 

ʚʦʜʳ, ʧʘʨʘ ʠ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʭʠʤʠʠ. ʇʦʵʪʦʤʫ ʧʝʯʘʪʴ ʧʠʛʤʝʥʪʘʤʠ ʦʩʪʘʸʪʩʷ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʤʝʪʦʜʦʤ, ʢʦʪʦʨʳʡ ʧʨʠʤʝʥʷʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʪʢʘʥʝʡ, ʥʝ ʪʨʝʙʫʶʱʠʭ 

ʚʳʩʦʢʦʡ ʩʪʦʡʢʦʩʪʠ ʦʢʨʘʩʢʠ ʠʣʠ ʤʷʛʢʦʩʪʠ. ʆʜʥʘʢʦ ʜʣʷ ʢʦʩʪʶʤʥʳʭ ʪʢʘʥʝʡ, ʪʝʤ ʙʦʣʝʝ 

ʙʣʫʟʦʯʥʳʭ, ʩʦʨʦʯʝʯʥʳʭ ʠ ʧʣʘʪʝʣʴʥʳʭ ʧʨʠʤʝʥʝʥʠʝ ʧʠʛʤʝʥʪʥʦʡ ʧʝʯʘʪʠ ʥʝ ʷʚʣʷʝʪʩʷ 

ʧʨʠʤʝʥʠʤʳʤ ʠ ʜʦʧʫʩʪʠʤʳʤ. 

ʉʦʚʤʝʩʪʥʦ ʩ ʀʚʘʥʦʚʩʢʠʤ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ (ʛ. ʀʚʘʥʦʚʦ) ʠ 

ʊʘʜʞʠʢʩʢʠʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ (ʛ. ɼʫʰʘʥʙʝ)  ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʚʳʷʚʣʝʥʠʶ ʟʘʚʠʩʠʤʦʩʪʝʡ ʮʚʝʪʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʝʯʘʪʥʦʛʦ ʨʠʩʫʥʢʘ ʦʪ ʥʘʩʪʨʦʝʢ ʮʠʬʨʦʚʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ. ɼʣʷ ʧʝʯʘʪʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʦʨʠʛʠʥʘʣʴʥʳʝ ʪʝʢʩʪʠʣʴʥʳʝ ʦʨʥʘʤʝʥʪʳ ʚ ʩʪʠʣʝ ʠʢʘʪʦʚ. 

ʇʝʯʘʪʴ ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʠʥʪʝʨʘʭ ʩ  ʧʦʩʣʝʜʫʶʱʠʤ ʘʥʘʣʠʟʦʤ ʢʘʯʝʩʪʚʘ  

ʪʢʘʥʝʡ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʝʯʘʪʠ ʘʢʪʠʚʥʳʤʠ ʯʝʨʥʠʣʘʤʠ ʥʘ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʳʭ 

ʪʢʘʥʷʭ, ʘ ʪʘʢʞʝ ʧʦʣʠʵʬʠʨʥʳʭ ʠ ʩʤʝʩʦʚʳʭ ʭʣʦʧʢʦ-ʧʦʣʠʵʬʠʨʥʳʭ ʪʢʘʥʝʡ ʩ ʩʫʙʣʠʤʘʮʠʦʥʥʦʡ 

ʧʝʯʘʪʴʶ.  

ɼʣʷ ʩʫʙʣʠʤʘʮʠʦʥʥʦʡ ʧʝʯʘʪʠ ʚʳʙʨʘʥʘ ʧʦʣʠʵʬʠʨʥʘʷ ʢʦʩʪʶʤʥʘʷ ʪʢʘʥʴ ʦʢʩʬʦʨʜ (135 ʛ/ʤ2) 

ʠ ʩʫʙʣʠʤʘʮʠʦʥʥʘʷ ʧʝʯʘʪʴ ʥʘ ʧʣʦʪʪʝʨʝ Ark-Jet . ʇʨʠʤʝʥʷʣʠʩʴ ʜʠʩʧʝʨʩʥʳʝ ʩʫʙʣʠʤʘʮʠʦʥʥʳʝ 

ʯʝʨʥʠʣʘ ʩʪʘʥʜʘʨʪʥʳʭ ʮʚʝʪʦʚ ʧʦ CMYK: Cyan, Magenta, Yellow, Black Plus ʜʣʷ 

ʪʝʨʤʦʪʨʘʥʩʬʝʨʥʦʡ ʙʫʤʘʛʠ Felix Schoeller S-Race çNakkaè. ɼʣʷ ʧʝʯʘʪʠ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʫʶ ʩʫʙʣʠʤʘʮʠʦʥʥʦʶ ʙʫʤʘʛʫ ʬʠʨʤʳ çʊʝʢʩʪʵʣʴè.  ɺʨʝʤʷ ʢʦʥʪʘʢʪʘ ʢʘʣʘʥʜʨʘ 

ʩ ʪʝʨʤʦʙʫʤʘʛʦʡ - 10 ʩʝʢ, ʪʝʤʧʝʨʘʪʫʨʘ 195Á ʉ. ɼʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʩʫʙʣʠʤʘʮʠʦʥʥʦʡ ʧʝʯʘʪʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʧʝʢʪʨʘʣʴʥʳʝ ʠ ʮʚʝʪʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʳ CIElab, ʠʟʤʝʨʝʥʠʝ 

ʧʨʦʚʦʜʠʣʠ ʥʘ ʠʟʤʝʨʠʪʝʣʴʥʦʤ ʫʩʪʨʦʡʩʪʚʝ çʧʦʨʪʘʪʠʚʥʳʡ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨ CS650/660. 

ʇʨʦʤʳʰʣʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʮʠʬʨʦʚʦʡ ʧʝʯʘʪʠ ʘʢʪʠʚʥʳʤʠ ʯʝʨʥʠʣʘʤʠ ʧʨʦʚʦʜʠʣʠ ʧʫʪʸʤ 

ʧʝʯʘʪʘʥʠʷ ʥʘ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʩʦʨʦʯʝʯʥʦʡ ʪʢʘʥʠ ʩʘʪʠʥ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʧʣʦʪʥʦʩʪʠ 119 ʛ/ʤ2 

ʥʘ ʧʣʦʪʪʝʨʝ Mimaki MS JPK ʘʢʪʠʚʥʳʤʠ ʯʝʨʥʠʣʘʤʠ RCS (cyan, majenta, yellow, black, blue, red) 

ʚ 4 ʧʨʦʭʦʜʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʝʯʘʪʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʩ ʜʶʟʘʤʠ DPD 7 ʧʨʠ ʩʢʦʨʦʩʪʠ ʧʝʯʘʪʠ - 

300 ʤ2 /ʯʘʩ.   

ɺ ʢʘʯʝʩʪʚʝ ʦʨʥʘʤʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʳ ʦʨʠʛʠʥʘʣʴʥʳʝ ʧʘʪʪʝʨʥʳ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʥʘ ʦʩʥʦʚʝ 

ʤʦʪʠʚʦʚ ʠ ʮʠʬʨʦʚʳʭ ʚʝʨʩʠʡ ʘʙʨʦʚʳʭ ʪʢʘʥʝʡ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʦʨʥʘʤʝʥʪʦʚ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ 

https://printer-plotter.ru/plottery/sublimacionnye/ark-jet/fd-5193e-3-golovki/
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ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ (Inkscape), ʧʦʟʚʦʣʷʶʱʠʡ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʳʙʦʨ ʮʚʝʪʦʚ, ʚʝʢʪʦʨʠʟʦʚʘʪʴ 

ʨʠʩʫʥʢʠ, ʤʦʪʠʚʳ, ʩʦʟʜʘʚʘʪʴ ʨʘʧʧʦʨʪ ʪʢʘʥʠ, ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠʟʜʝʣʠʷ ʠ ʪ.ʜ.  ʆʧʠʨʘʷʩʴ ʥʘ 

ʠʩʪʦʨʠʯʝʩʢʠʝ ʧʨʦʪʦʪʠʧʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦʣʫʯʝʥʳ ʮʠʬʨʦʚʳʝ ʚʝʨʩʠʠ 

ʦʨʥʘʤʝʥʪʦʚ ʜʣʷ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʳʭ ʪʢʘʥʝʡ ʩʦʨʦʯʝʯʥʦ-ʧʣʘʪʝʣʴʥʦʡ ʘʩʩʦʨʪʠʤʝʥʪʥʦʡ ʛʨʫʧʧʳ, ʘ 

ʪʘʢʞʝ ʧʦʣʠʵʬʠʨʥʳʭ ʢʦʩʪʶʤʥʳʭ ʠ ʜʝʢʦʨʘʪʠʚʥʳʭ ʪʢʘʥʝʡ, ʩʦʚʤʝʱʘʶʱʠʝ ʫʟʦʨʳ ʠʢʘʪʦʚ ʠ 

ʚʳʰʠʚʢʠ ʊʘʜʞʠʢʠʩʪʘʥʘ. ʉʦʟʜʘʥʥʳʝ ʮʠʬʨʦʚʳʝ ʚʝʨʩʠʠ ʥʝ ʪʨʝʙʦʚʘʣʠ ʢʦʨʨʝʢʪʠʨʦʚʦʢ ʩʦ ʩʪʦʨʦʥʳ 

ʜʨʫʛʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ [11]. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʢʣʘʩʩʠʯʝʩʢʦʡ ʧʝʯʘʪʠ, ʛʜʝ ʷʨʢʦʩʪʴ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʮʚʝʪʘ ʜʦʩʪʠʛʘʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʨʘʩʠʪʝʣʷ ʚ ʩʦʩʪʘʚʝ ʧʝʯʘʪʥʦʡ ʢʨʘʩʢʠ, ʚ ʮʠʬʨʦʚʦʡ ʧʝʯʘʪʠ ʵʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʘʩʪʨʦʡʢʦʡ ʮʠʬʨʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʨʘʟʤʝʨʦʤ ʢʘʧʣʠ ʯʝʨʥʠʣ ʚ ʦʙʲʸʤʝ 

ʷʯʝʡʢʠ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʮʠʬʨʦʚʦʡ ʜʦʧʦʜʛʦʪʦʚʢʠ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʦʠʟʚʝʜʝʥʘ 

ʥʘʩʪʨʦʡʢʘ ʷʨʢʦʩʪʠ (ʦʪ-20 ʜʦ +20%). 

ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʚ ʮʠʬʨʦʚʦʡ ʧʝʯʘʪʠ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʧʨʦʚʦʜʠʪʴ ʧʨʦʛʥʦʟʠʨʫʝʤʫʶ ʥʘʩʪʨʦʡʢʫ ʧʘʨʘʤʝʪʨʦʚ ʮʠʬʨʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʝʯʘʪʥʳʭ ʦʨʥʘʤʝʥʪʦʚ. ʅʘ ʨʠʩʫʥʢʝ 1ʘ,ʙ ʧʦʣʫʯʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʧʠʩʘʥʳ ʫʨʘʚʥʝʥʠʷʤʠ, ʠʤʝʶʱʠʤʠ ʚʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʘʧʧʨʦʢʩʠʤʘʮʠʠ (R2), ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʦʦʪʚʝʪʩʪʚʠʠ ʫʨʘʚʥʝʥʠʷ ʧʦʣʫʯʝʥʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʘʥʥʳʤ. ɺʩʝ 

ʢʨʠʚʳʝ ʠʤʝʶʪ ʣʠʥʝʡʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʧʦʟʚʦʣʷʶʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʝʘʣʴʥʳʡ (ʬʘʢʪʠʯʝʩʢʠʡ) 

ʨʝʟʫʣʴʪʘʪ ʧʝʯʘʪʠ ʘʢʪʠʚʥʳʤʠ ʯʝʨʥʠʣʘʤʠ ʥʘ ʪʢʘʥʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʘʨʴʠʨʦʚʘʥʠʷ 

ʢʦʥʪʨʘʩʪʥʦʩʪʠ, ʷʨʢʦʩʪʠ ʠ ʤʘʩʰʪʘʙʘ ʠʟʦʙʨʘʞʝʥʠʷ ʧʝʯʘʪʥʦʛʦ ʨʠʩʫʥʢʘ. ʅʘʛʣʷʜʥʦ ʚʠʜʥʦ, ʯʪʦ ʧʨʠ 

ʩʫʙʣʠʤʘʮʠʦʥʥʦʡ ʧʝʯʘʪʠ ʤʠʥʠʤʘʣʴʥʦʝ ʨʝʘʛʠʨʦʚʘʥʠʝ ʥʘ ʥʘʩʪʨʦʡʢʠ ʮʠʬʨʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦ 

ʷʨʢʦʩʪʠ ʠʤʝʶʪ ʩʠʥʠʝ ʯʝʨʥʠʣʘ, ʘ ʤʘʢʩʠʤʘʣʴʥʦʝ ʨʝʘʛʠʨʦʚʘʥʠʝ - ʢʨʘʩʥʳʝ ʯʝʨʥʠʣʘ (ʨʠʩʫʥʦʢ 1 ʘ).  

 

 
 

ʘ ʙ 
 

ʈʠʩʫʥʦʢ  2. - ɺʣʠʷʥʠʝ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʥʘʩʪʨʦʡʢʠ ʮʠʬʨʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ (ʷʨʢʦʩʪʴ,%) 

ʥʘ ʢʘʯʝʩʪʚʦ ʩʫʙʣʠʤʘʮʠʦʥʥʦʡ ʧʝʯʘʪʠ  ʥʘ ʧʦʣʠʵʬʠʨʥʦʡ ʪʢʘʥʠ ʆʢʩʬʦʨʜ (ʘ) ʠ 

ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʛʦ ʩʘʪʠʥʘ ʩ ʮʠʬʨʦʚʦʡ ʧʝʯʘʪʴʶ, ʛʜʝ 1-ʞʣyʪʳʝ ʯʝʨʥʠʣʘ, 2-ʢʨʘʩʥʳʝ ʯʝʨʥʠʣʘ, 

3- ʩʠʥʠʝ ʯʝʨʥʠʣʘ, ʮʚʝʪ ʩʨʘʚʥʝʥʠʷ - ʮʠʬʨʦʚʦʡ ʘʥʘʣʦʛ 

 

ʇʦʣʫʯʝʥʥʳʝ ʫʨʘʚʥʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʮʚʝʪʦʢʦʨʨʝʢʮʠʠ ʩ 

ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʪʨʝʙʫʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʮʚʝʪʘ ʥʘ ʪʝʢʩʪʠʣʴʥʦʤ ʤʘʪʝʨʠʘʣʝ ʙʝʟ ʩʦʟʜʘʥʠʷ 

ʤʥʦʞʝʩʪʚʘ ʮʚʝʪʦʧʨʦʙ. ʕʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪ ʚʨʝʤʷ ʥʘʩʪʨʦʡʢʠ ʮʚʝʪʘ, ʨʘʩʭʦʜ ʪʝʢʩʪʠʣʴʥʦʛʦ 

y = 0,77x + 49,9
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ʤʘʪʝʨʠʘʣʘ, ʧʦʣʫʯʝʥʠʝ ʙʨʘʢʘ ʥʘ ʪʢʘʥʠ ʧʦ ʩʦʦʪʚʝʪʩʪʚʠʶ ʮʚʝʪʘ ʵʪʘʣʦʥʫ ʠ ʦʙʝʩʧʝʯʠʪ ʧʦʣʫʯʝʥʠʝ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʛʦʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʄʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʥʘʩʪʨʦʡʢʠ ʮʠʬʨʦʚʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ ʧʝʯʘʪʥʦʛʦ ʨʠʩʫʥʢʘ ʪʦʣʴʢʦ ʧʦ ʷʨʢʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʠʟʤʝʥʝʥʠʶ 

ʦʪʪʝʥʢʘ ʧʝʯʘʪʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʧʝʯʘʪʘʥʠʠ ʢʨʘʩʥʳʤʠ ʠ ʞʸʣʪʳʤʠ ʯʝʨʥʠʣʘʤʠ. 

ʊʘʢ, ʧʨʠ ʧʝʯʘʪʘʥʠʠ ʢʨʘʩʥʳʤʠ ʯʝʨʥʠʣʘʤʠ ȹʘ ʠʟʤʝʥʷʝʪʩʷ  ʦʪ 1,8 ʜʦ -19, ʘ ȹb ʦʪ -3,9 ʜʦ -27,8, ʪʦ 

ʝʩʪʴ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʷʨʢʦʩʪʠ ʦʪʪʝʥʦʢ ʩʪʘʥʦʚʠʪʴʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʟʝʣʝʥʝʝ ʠ ʩʠʥʝʝ, ʘ ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʷʨʢʦʩʪʠ - ʪʦʣʴʢʦ ʩʠʥʝʝ. ɼʣʷ ʧʝʯʘʪʠ ʘʢʪʠʚʥʳʤʠ ʯʝʨʥʠʣʘʤʠ ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʠʥʘʤʠʢʘ 

ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʩʚʝʪʣʦʪʳ (L,%) ʦʪʤʝʯʝʥʦ ʜʣʷ ʞʸʣʪʦʛʦ ʮʚʝʪʘ. ʇʦ ʞʸʣʪʦʤʫ ʮʚʝʪʫ 

ʟʥʘʯʝʥʠʷ ʩʚʝʪʣʦʪʳ ʧʨʠʤʝʨʥʦ ʥʘ 10-12% ʥʠʞʝ, ʯʝʤ ʧʨʠ ʩʫʙʣʠʤʘʮʠʦʥʥʦʡ ʧʝʯʘʪʠ ʥʘ 

ʧʦʣʠʵʬʠʨʥʳʭ ʪʢʘʥʷʭ, ʯʪʦ ʢʦʩʚʝʥʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʝʯʘʪʠ ʘʢʪʠʚʥʳʤʠ 

ʯʝʨʥʠʣʘʤʠ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʨʘʟʣʠʯʠʝ ʧʦ ʩʚʝʪʣʦʪʝ ʦʪʤʝʯʝʥʦ ʜʣʷ ʩʠʥʝʛʦ ʮʚʝʪʘ, ʨʘʟʥʠʮʘ ʚ ʧʦʣʴʟʫ 

ʘʢʪʠʚʥʳʭ ʯʝʨʥʠʣ ʩʦʩʪʘʚʣʷʝʪ 20 %, ʤʠʥʠʤʘʣʴʥʦʝ - ʜʣʷ ʢʨʘʩʥʦʛʦ 2%. 

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʥʝʥʠʷ ʮʚʝʪʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʝʯʘʪʥʦʛʦ 

ʨʠʩʫʥʢʘ (ʩʠʥʠʝ ʜʠʩʧʝʨʩʥʳʝ ʯʝʨʥʠʣʘ) ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʧʦʣʠʵʬʠʨʥʳʭ ʚʦʣʦʢʦʥ ʚ ʪʢʘʥʷʭ. ɼʣʷ 

ʩʫʨʦʚʳʭ ʩʤʝʩʦʚʳʭ ʪʢʘʥʝʡ ʧʨʦʚʝʜʝʥʘ ʧʦʜʛʦʪʦʚʢʘ (ʱʝʣʦʯʥʘʷ ʦʪʚʘʨʢʘ) ʚ ʫʩʣʦʚʠʷʭ ʦʪʜʝʣʦʯʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʜʝʡʩʪʚʠʷ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʛʠʜʨʦʢʩʠʜʘ ʥʘʪʨʠʷ ʚ 

ʨʘʩʪʚʦʨʝ ʩʦʩʪʘʚʣʷʣʘ 60 ʛ/ʣ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʟʘʧʘʨʠʚʘʥʠʷ - 45 ʤʠʥʫʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 98 Áʉ.  

ʇʦʚʝʨʭʥʦʩʪʥʘʷ ʧʣʦʪʥʦʩʪʴ ʚʩʝʭ ʪʢʘʥʝʡ ʩʘʨʞʝʚʦʛʦ ʧʝʨʝʧʣʝʪʝʥʠʷ ʩʦʩʪʘʚʠʣʘ 236 ʛ/ʤ2. ɼʣʷ 

ʧʦʣʠʵʬʠʨʥʦʡ ʪʢʘʥʠ ʧʨʦʤʳʚʢʘ ʚ ʩʣʘʙʦʱʝʣʦʯʥʦʤ ʨʘʩʪʚʦʨʝ ʇɸɺ 1 ʛ/ʣ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 80 Áʉ ʠ 

ʭʦʣʦʜʥʦʡ ʚʦʜʦʡ  ʥʘ ʧʨʦʤʳʚʥʦʡ ʯʘʩʪʠ ʣʠʥʠʠ. 
 

ʊʘʙʣʠʮʘ 2. - ʎʚʝʪʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʮʚʝʪʘ ʧʝʯʘʪʥʦʛʦ ʨʠʩʫʥʢʘ (ʜʠʩʧʝʨʩʥʳʡ ʩʠʥʠʡ)  

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʳʨʴʝʚʦʛʦ ʩʦʩʪʘʚʘ ʭʣʦʧʢʦ-ʧʦʣʠʵʬʠʨʥʦʡ ʪʢʘʥʠ. 
 

ʉʦʜʝʨʞʘʥʠʝ 

ʧʦʣʠʵʬʠʨʘ, % 

ʉʚʝʪʣʦʪʘ 

L,% 

ʘ 

(+ʢʨʘʩʥʝʝ-ʟʝʣʝʥʝʝ) 

b 

(+ʞʝʣʪʝʝ-ʩʠʥʝʝ) 

- 46,0 6,0 -7,8 

20 45,1 7,1 -9,1 

33 42,4 8.6 11.5 

52 42,3 8,8 -12,0 

65 42,0 8,9 -12,5 

75 37,7 9,1 -13 

80 32,8 10,0 -15 

100 29,1 11,5 -17 
 

ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 2 ʠ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 3 ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʦʧʫʩʪʠʤʦʝ ʢʘʯʝʩʪʚʦ ʮʚʝʪʘ ʧʝʯʘʪʥʦʛʦ ʨʠʩʫʥʢʘ, ʢʦʥʪʨʦʣʠʨʫʝʤʦʝ 

ʧʦʢʘʟʘʪʝʣʝʤ ʮʚʝʪʦʚʦʛʦ ʨʘʟʣʠʯʠʷ, ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʧʦʣʠʵʬʠʨʥʦʛʦ ʚʦʣʦʢʥʘ ʚ ʪʢʘʥʠ 

ʙʦʣʝʝ 65%, ʘ ʪʨʝʙʫʝʤʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʮʚʝʪʘ ʨʝʘʣʠʟʫʝʤʘ ʪʦʣʴʢʦ ʧʨʠ ʚʣʦʞʝʥʠʠ ʧʦʣʠʵʬʠʨʥʦʛʦ 

ʚʦʣʦʢʥʘ 75% ʠ ʙʦʣʝʝ. 

ɺʳʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʘ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʮʚʝʪʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʥʘʧʝʯʘʪʘʥʥʳʭ ʧʦʣʠʵʬʠʨʥʳʭ ʪʢʘʥʝʡ ʨʘʟʣʠʯʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʧʝʨʝʧʣʝʪʝʥʠʷ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦʡ 

ʧʣʦʪʥʦʩʪʠ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʫʩʪʘʥʦʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ ʠʟʤʝʥʝʥʠʷ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʩʪʨʦʝʢ ʮʠʬʨʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦ ʷʨʢʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʙʦʣʝʝ ʙʳʩʪʨʫʶ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʮʚʝʪʘ ʠ ʧʦʣʫʯʝʥʠʝ ʮʚʝʪʦʧʨʦʙʳ. ʋʩʪʘʥʦʚʣʝʥʦ 
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ʚʣʠʷʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʧʦʣʠʵʬʠʨʥʦʛʦ ʚʦʣʦʢʥʘ ʚ ʩʤʝʩʦʚʳʭ ʭʣʦʧʢʦ-ʧʦʣʠʵʬʠʨʥʳʭ ʪʢʘʥʷʭ ʥʘ 

ʮʚʝʪʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʯʘʪʥʦʛʦ ʨʠʩʫʥʢʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʤʝʪʦʜʦʤ ʮʠʬʨʦʚʦʡ 

ʩʫʙʣʠʤʘʮʠʦʥʥʦʡ ʧʝʯʘʪʠ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʤʫ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʪʝʭʥʦʣʦʛʦʚ ʠ ʜʠʟʘʡʥʝʨʦʚ, ʘ ʪʘʢʞʝ ʨʘʩʰʠʨʝʥʠʶ ʘʩʩʦʨʪʠʤʝʥʪʘ ʪʢʘʥʝʡ 

ʢʦʩʪʶʤʥʦ-ʧʣʘʪʝʣʴʥʦʡ ʥʘʟʥʘʯʝʥʠʷ ʠ ʩʦʟʜʘʥʠʶ ʢʘʯʝʩʪʚʝʥʥʳʭ ʫʥʠʢʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ 

ʥʘʮʠʦʥʘʣʴʥʳʤʠ ʦʨʥʘʤʝʥʪʘʤʠ. 
 

 
 

ʈʠʩʫʥʦʢ 3. - ɿʘʚʠʩʠʤʦʩʪʴ ʮʚʝʪʦʚʦʛʦ ʨʘʟʣʠʯʠʷ (ȹ ɽ) ʩʤʝʩʦʚʳʭ ʭʣʦʧʢʦʧʦʣʠʵʬʠʨʥʳʭ 

ʦʪʚʘʨʝʥʥʳʭ ʪʢʘʥʝʡ ʩ ʩʫʙʣʠʤʘʮʠʦʥʥʦʡ ʧʝʯʘʪʴʶ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʮʠʬʨʦʚʦʡ ʧʝʯʘʪʠ ʥʘ 

ʧʣʦʪʪʝʨʘʭ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʠʭ ʧʦʣʠʵʬʠʨʥʦʛʦ ʚʦʣʦʢʥʘ (ʦʙʨʘʟʝʮ ʩʨʘʚʥʝʥʠʷ - ʮʠʬʨʦʚʦʡ 

ʘʥʘʣʦʛ), ʛʜʝ 1-ʩʠʥʠʡ ʮʚʝʪ, 2- ʢʨʘʩʥʳʡ, 3 - ʞʝʣʪʳʡ. . 
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ɺʃʀʗʅʀɽ ɻʄ-ʂʋʃʔʊʋʈ ʅɸ ɸɻʈʆʍʀʄʀʏɽʉʂʀʁ 

ʉʆʉʊɸɺ ʇʆʏɺʓ 
 

ɹʘʨʦʪʦʚ ʉ.ʉ., ɸʙʜʫʭʦʣʠʢʦʚʘ ʌ.ɸ., ʅʠʛʤʦʥʦʚ ʄ., 

ʄʠʨʟʦʟʦʜʘ ɻ.ʍ., ʅʘʩʳʨʦʚʘ ʌ.ʖ. 

ʀʥʩʪʠʪʫʪ ʙʦʪʘʥʠʢʠ, ʬʠʟʠʦʣʦʛʠʠ ʠ ʛʝʥʝʪʠʢʠ ʨʘʩʪʝʥʠʡ ʅɸʅʊ 
 

ɿʘ ʧʦʩʣʝʜʥʠʝ 25 ʣʝʪ ʛʝʥʝʪʠʯʝʩʢʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʦʨʛʘʥʠʟʤʳ ʠʟʤʝʥʠʣʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʣʘʥʜʰʘʬʪ ʚ ʧʨʷʤʦʤ ʠ ʧʝʨʝʥʦʩʥʦʤ ʩʤʳʩʣʝ. ʅʘʠʙʦʣʴʰʝʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʦʢʘʟʘʣʠ ʥʝʢʦʪʦʨʳʝ ʠʟ ʩʘʤʳʭ ʨʘʥʥʠʭ ʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ɻʄ-ʢʫʣʴʪʫʨ, ʢʦʪʦʨʳʝ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʥʠʤʘʶʪ ʙʦʣʝʝ 90% ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ ʚ ʤʠʨʝ. ʊʘʢ, ʚ ʤʠʨʝ 99% ʚʩʝʭ ʧʦʩʝʚʥʳʭ 

ʧʣʦʱʘʜʝʡ ʧʦʜ ʛʝʥʥʦʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʧʨʦʜʫʢʪʳ ʟʘʥʠʤʘʶʪ 5 ʢʫʣʴʪʫʨ: ʩʦʷ, ʢʫʢʫʨʫʟʘ, 

ʭʣʦʧʯʘʪʥʠʢ, ʨʘʧʩ, ʣʶʮʝʨʥʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʸʥʥʳʝ ʚ ʀʥʜʠʠ ʤʝʩʪʥʳʤ ʌʦʥʜʦʤ ʪʝʭʥʦʣʦʛʠʠ, ʥʘʫʢʠ ʠ ʵʢʦʣʦʛʠʠ, 

ʚʳʷʚʠʣʠ, ʯʪʦ ʧʦʩʘʜʢʘ ɻʄ-ʭʣʦʧʢʘ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ʧʨʠʚʝʣʘ ʢ ʨʝʟʢʦʤʫ ʩʦʢʨʘʱʝʥʠʶ ʚ 

ʧʦʯʚʝ ʞʠʟʥʝʥʥʦ-ʚʘʞʥʳʭ ʬʝʨʤʝʥʪʦʚ ʠ ʩʥʠʞʝʥʠʶ ʦʙʱʝʡ ʙʠʦʤʘʩʩʳ ʤʠʢʨʦʙʦʚ ʧʦʯʪʠ ʥʘ 9%. 

ʋʧʘʣʦ ʩʦʜʝʨʞʘʥʠʝ ʠ ʜʨʫʛʠʭ ʚʘʞʥʝʡʰʠʭ ʚʝʱʝʩʪʚ, ʯʪʦ ʬʘʢʪʠʯʝʩʢʠ ʦʙʫʩʣʦʚʠʣʦ ʚʳʚʦʜ ʧʦʯʚʳ ʠʟ 

ʦʙʦʨʦʪʘ, ʦʥʘ ʩʪʘʣʘ çʤʸʨʪʚʦʡè. ɿʘʛʨʷʟʥʸʥʥʘʷ ʠ ʦʙʝʜʥʸʥʥʘʷ ʧʦʯʚʘ ʙʝʟ ʙʦʣʴʰʠʭ ʚʣʦʞʝʥʠʡ ʚ ʝʸ 

ʦʯʠʩʪʢʫ ʠ ʫʜʦʙʨʝʥʠʝ ʥʝ ʩʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴ çʯʠʩʪʳʡè ʧʨʦʜʫʢʪ. ɺ ʠʪʦʛʝ ʬʝʨʤʝʨʳ 

ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ɻʄ-ʩʝʤʷʥ, ʢʦʪʦʨʳʝ, ʢʨʦʤʝ ʪʦʛʦ, ʥʘʜʦ 

ʧʨʠʦʙʨʝʪʘʪʴ ʝʞʝʛʦʜʥʦ, - ʤʥʦʛʦʣʝʪʥʠʭ ɻʄ-ʢʫʣʴʪʫʨ ʥʝʪ. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ɻʄ-ʢʫʣʴʪʫʨ ʥʘ 

ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʘʜʞʠʢʠʩʪʘʥʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʰʝʩʪʴ ʦʙʨʘʟʮʦʚ ʧʦʯʚʳ ʠʟ ʨʘʟʥʳʭ 

ʪʦʯʝʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʀɹʌʠɻʈ ʅɸʅʊ. ʆʪʙʦʨ ʧʨʦʙ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 

17.4.4.02-84, ɻʆʉʊ 17.4.3.01-83  [2]. 

ʊʦʯʝʯʥʳʝ ʧʨʦʙʳ ʦʪʙʠʨʘʣʠ ʥʘ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʢʘʭ, ʥʘ ʨʘʟʥʳʭ ʛʦʨʠʟʦʥʪʘʭ ʤʝʪʦʜʦʤ 

ʢʦʥʚʝʨʪʘ  (ʩʭʝʤʘ 1). 
 

 
 

ʉʭʝʤʘ 1. 
 

ɸʥʘʣʠʟ ʧʨʦʙ ʧʦʯʚʳ, ʦʪʦʙʨʘʥʥʳʭ ʠʟ ʨʘʟʣʠʯʥʳʭ ʪʦʯʝʢ ʠʩʩʣʝʜʫʝʤʦʡ ʤʝʩʪʥʦʩʪʠ, 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʠʘʧʘʟʦʥ ʠʭ ʠʟʤʝʥʯʠʚʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 1,93 % (ʧʦʯʚʘ ʙʝʟ ʨʘʩʪʝʥʠʡ - 

ʢʦʥʪʨʦʣʴʥʳʡ ʚʘʨʠʘʥʪ) ʜʦ 2,78 % (ʧʦʯʚʘ ʧʦʜ ʧʦʩʝʚʦʤ ʪʳʢʚʳ ʠ ʧʦʯʚʳ ʚ ʧʘʨʥʠʢʝ - ʢʦʥʪʨʦʣʴʥʳʡ 

ʚʘʨʠʘʥʪ), ʪ.ʝ. ʩ ʨʘʟʥʦʩʪʴʶ 0,85% (ʤʠʥʠʤʘʣʴʥʘʷ ʨʘʟʥʠʮʘ). ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʧʦʯʚʳ ʧʦʜ ʧʦʩʝʚʦʤ ɻʄ-ʢʫʢʫʨʫʟʳ (2,19%) ʠ ʧʦʜ ʧʦʩʝʚʦʤ ɻʄ-ʪʦʤʘʪʦʚ 

(2,38%) ʙʳʣʦ ʥʠʞʝ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʧʦʜ ʧʦʩʝʚʦʤ ʪʳʢʚʳ (2,78%) ʠ ʧʘʨʥʠʢʦʚʦʡ ʧʦʯʚʳ (2,78%), 

ʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʚ ʧʦʯʚʝ ʙʝʟ ʨʘʩʪʝʥʠʡ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ɻʄ-
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ʨʘʩʪʝʥʠʡ ʜʦ ʛʣʫʙʠʥʳ ʧʦʯʚʳ 0-30 ʩʤ ʩʣʦʷ ʧʦʯʚʳ ʣʫʯʰʝ ʫʪʠʣʠʟʠʨʫʝʪ ʛʫʤʫʩʦʚʳʝ ʚʝʱʝʩʪʚʘ, ʯʝʤ 

ʜʨʫʛʠʝ ʠʟʫʯʝʥʥʳʝ ʚʘʨʠʘʥʪʳ ʦʧʳʪʘ. ʀʟʤʝʨʝʥʠʝ ʨʅ ʧʦʯʚʳ ʜʣʷ ʚʩʝʭ ʚʘʨʠʘʥʪʦʚ ʦʧʳʪʘ ʙʳʣʠ ʦʯʝʥʴ 

ʙʣʠʟʢʠ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʨʘʟʥʠʮʝʡ.  

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʦʩʪʘʚʝ ʧʦʯʚʳ 

ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʣʠʯʥʳʭ ʘʙʠʦʪʠʯʝʩʢʠʭ ʠ ʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ: ʪʠʧ ʧʦʯʚʳ, ʪʠʧʘ ʢʦʨʥʝʚʦʡ 

ʩʠʩʪʝʤʳ ʨʘʩʪʝʥʠʡ (ʪ.ʝ. ʤʦʯʢʦʚʘʪʳʡ ʠ ʩʪʨʝʞʥʝʚʳʡ), ʨʘʟʚʠʪʠʝ ʙʦʢʦʚʳʭ ʢʦʨʥʝʡ, ʨʅ ʩʨʝʜʳ, 

ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʠ ʠʟʦʙʠʣʠʷ ʧʦʯʚʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʧʦʟʠʪʠʚʥʦ ʫʯʘʩʪʚʫʶʱʠʭ ʚ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʪʨʫʜʥʦʨʘʩʪʚʦʨʠʤʳʭ ʠʣʠ ʥʝʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ 

ʧʨʦʮʝʩʩʦʚ ʥʠʪʨʠʬʠʢʘʮʠʠ, ʘʤʤʦʥʠʬʠʢʘʮʠʠ, ʜʝʥʠʪʨʠʬʠʢʘʮʠʠ ʠ ʪ.ʜ. 

ʅʠʪʨʘʪʥʳʝ ʩʦʣʠ (N-NO3). ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʦʙʦʛʘʱʝʥʠʠ ʧʦʯʚʳ ʥʠʪʨʘʪʦʤ (NO3
-) ʚ 

ʧʨʦʮʝʩʩʝ ʥʠʪʨʠʬʠʢʘʮʠʠ ʧʨʠ ʫʯʘʩʪʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ Nitrobacter ʠ Nitrosomonas ʧʨʦʠʩʭʦʜʠʪ 

ʦʢʠʩʣʝʥʠʝ ʘʤʤʠʘʢʘ ʜʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʥʠʪʨʠʪʘ (NO2
-), ʟʘʪʝʤ ʚʦ ʚʪʦʨʦʤ ʵʪʘʧʝ 

ʦʙʨʘʟʫʝʪʩʷ ʥʠʪʨʘʪʥʘʷ ʢʠʩʣʦʪʘ ʠ ʝʸ ʩʦʣʠ, ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʯʚʘ ʦʙʦʛʘʱʘʝʪʩʷ ʘʟʦʪʦʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ 

ʥʠʪʨʘʪʦʚ ʦʙʥʘʨʫʞʝʥʦ ʚ ʩʦʩʪʘʚʝ ʧʦʯʚʳ ʧʦʜ ʧʦʩʝʚʦʤ ʪʳʢʚʳ (25,0 ʤʛ/ʢʛ) ʠ ʧʦʯʚʳ ʧʦʜ ʧʦʩʝʚʦʤ 

ɻʄ ʪʦʤʘʪʦʚ (15,67 ʤʛ/ʢʛ), ʘ ʥʘʠʤʝʥʴʰʝʝ - ʧʦʜ ʧʦʩʝʚʦʤ ʤʫʪʘʥʪʥʦʡ ʧʰʝʥʠʮʳ (7,00 ʤʛ/ʢʛ) ʧʨʦʪʠʚ 

ʢʦʥʪʨʦʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ (8,40 ʠ 9,60 ʤʛ/ʢʛ).  

ɺʦ-ʧʝʨʚʳʭ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʪʳʢʚʘ ʠ ʪʦʤʘʪʳ ʠʤʝʶʪ ʩʪʝʨʞʥʝʚʦʡ ʢʦʨʝʥʴ, ʢʦʪʦʨʳʡ 

ʧʨʦʥʠʢʘʝʪ ʛʣʫʙʞʝ 30 ʩʤ ʩʣʦʷ ʧʦʯʚʳ, ʠ ʦʪʪʫʜʘ ʨʘʩʪʝʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʝʙʷ ʘʟʦʪʦʤ. ɺʦ-ʚʪʦʨʳʭ, 

ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʠʩʧʳʪʫʝʤʦʤ ʩʣʦʝ ʧʦʯʚʳ ʫʩʠʣʝʥʥʦ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ 

ʥʠʪʨʠʬʠʢʘʮʠʠ, ʠ ʪʘʤ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʤʥʦʛʦ ʘʟʦʪʘ.  

ɺ ʩʣʫʯʘʝ ʧʰʝʥʠʮʳ ʠ ʢʫʢʫʨʫʟʳ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʤʦʯʢʦʚʘʪʫʶ ʢʦʨʥʝʚʫʶ ʩʠʩʪʝʤʫ, ʫ ʥʠʭ 

ʩʠʣʴʥʦ ʨʘʟʚʠʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʙʦʢʦʚʳʭ ʢʦʨʥʝʡ ʚ ʜʘʥʥʦʤ ʠʩʧʳʪʫʝʤʦʤ ʩʣʦʝ ʧʦʯʚʳ, ʢʫʜʘ 

ʧʦʩʪʫʧʘʝʪ ʙʦʣʴʰʝ ʥʠʪʨʘʪʦʚ ʚ ʢʦʨʥʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʜʘʥʥʦʤ ʩʣʦʝ ʧʦʯʚʳ (0-30 ʩʤ) ʧʨʦʮʝʩʩ 

ʥʠʪʨʠʬʠʢʘʮʠʠ ʧʨʦʪʝʢʘʝʪ ʚ ʟʘʤʝʜʣʝʥʥʦʤ ʪʝʤʧʝ. 

ɸʤʤʦʥʠʡʥʳʝ ʩʦʣʠ (N-NH4). ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʜʘʥʥʳʭ ʩʦʣʝʡ ʦʙʥʘʨʫʞʝʥʦ ʚ 

ʩʦʩʪʘʚʝ ʧʦʯʚʳ ʢʦʥʪʨʦʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ (ʙʝʟ ʧʦʩʝʚʘ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ) - 13,3 ʠ 9,23 ʤʛ/ʢʛ, ʘ 

ʥʘʠʤʝʥʴʰʝʝ ʝʸ ʩʦʜʝʨʞʘʥʠʝ ʦʙʥʘʨʫʞʝʥʦ ʚ ʩʦʩʪʘʚʝ ʧʦʯʚʳ ʧʦʜ ʧʦʩʝʚʦʤ ɻʄ-ʢʫʢʫʨʫʟʳ (4,00 

ʤʛ/ʢʛ) ʠ ʧʦʜ ʧʦʩʝʚʦʤ ʪʳʢʚʳ (4,93 ʤʛ/ʢʛ). ʇʨʠ ʵʪʦʤ ʧʦʯʚʳ ʧʦʜ ʧʦʩʝʚʦʤ ɻʄ-ʪʦʤʘʪʦʚ (7,10 ʤʛ/ʢʛ) 

ʠ ʤʫʪʘʥʪʥʦʡ ʧʰʝʥʠʮʳ (8,61 ʤʛ/ʢʛ) ʟʘʥʠʤʘʶʪ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʤʝʞʜʫ 

ʚʳʰʝʫʢʘʟʘʥʥʳʤʠ ʧʦʯʚʘʤʠ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʫ ʨʘʩʪʝʥʠʡ ʪʳʢʚʳ ʠ ʢʫʢʫʨʫʟʳ ʢʦʨʥʝʚʘʷ 

ʩʠʩʪʝʤʘ ʙʦʣʴʰʝ ʨʘʩʧʦʣʦʞʝʥʘ ʢ ʫʩʚʦʝʥʠʶ ʠʦʥʘ NH4
+, ʪʘʢʞʝ ʚ ʠʟʫʯʝʥʥʳʭ ʧʦʯʚʘʭ ʤʝʜʣʝʥʥʦ ʠʜʸʪ 

ʧʨʦʮʝʩʩ ʘʤʤʦʥʠʬʠʢʘʮʠʠ. 

N-NO3 + N-NH4. ʉʦʜʝʨʞʘʥʠʝ ʠʟʫʯʝʥʥʳʭ ʩʤʝʰʘʥʥʳʭ ʠʦʥʦʚ (NO3
-ʠ NH4

+) ʚʤʝʩʪʝ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʧʦʯʚʝ ʧʦʜ ʧʦʩʝʚʦʤ ɻʄ-ʪʦʤʘʪʦʚ, ʤʫʪʘʥʪʥʦʡ ʧʰʝʥʠʮʳ ʠ ʪʳʢʚʳ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʫʨʦʚʥʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ (9,10 ʤʛ/ʢʛ) ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʨʘʟʣʠʯʠʷʤʠ, ʥʦ ʥʠʞʝ ʜʨʫʛʦʛʦ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ (12,5 ʤʛ/ʢʛ). ʇʨʠ ʵʪʦʤ ʠʭ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʙʥʘʨʫʞʝʥʦ ʚ ʩʦʩʪʘʚʝ 

ʧʦʯʚʳ ʧʦʜ ʧʦʩʝʚʦʤ ɻʄ-ʢʫʢʫʨʫʟʳ (4,92 ʤʛ/ʢʛ). ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʢʫʢʫʨʫʟʘ ʦʙʣʘʜʘʝʪ ʤʦʱʥʳʤ 

ʤʦʯʢʦʚʘʪʳʤ ʢʦʨʥʝʤ, ʠʤʝʝʪ ʙʦʣʴʰʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʢ ʘʟʦʪʫ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʪ.ʝ. N-

NO3 + N-NH4). 

ʌʦʩʬʦʨʥʳʝ ʩʦʣʠ (P2O5
-3). ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʳʰʝʫʢʘʟʘʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʪʘʢʞʝ ʠʤʝʝʪ 

ʤʝʩʪʦ, ʪ.ʝ. ʚ ʧʦʯʚʝ ʧʦʜ ʧʦʩʝʚʦʤ ɻʄ-ʪʦʤʘʪʦʚ, ʤʫʪʘʥʪʥʦʡ ʧʰʝʥʠʮʳ ʠ ʪʳʢʚʳ ʩʦʜʝʨʞʘʥʠʝ 

ʬʦʩʬʦʨʘ ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʨʦʚʥʝ ʧʝʨʚʦʛʦ ʢʦʥʪʨʦʣʷ (55,7 ʤʛ/ʢʛ) ʧʨʦʪʠʚ 54,4 - 58,4 ʤʛ/ʢʛ ʫ 

ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʨʘʩʪʝʥʠʡ. ʅʘʠʤʝʥʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʬʦʩʬʦʨʘ ʚʳʷʚʣʝʥʦ ʚʦ ʚʪʦʨʦʤ ʢʦʥʪʨʦʣʝ 



ɼʦʥʠʰʛʦϲʠ  ʪʝʭʥʦʣʦʛʠʠ ʊʦṉʠʢʠʩʪʦʥ 

 

156 
 

ʧʦʯʚʳ - ʚ ʧʘʨʥʠʢʝ, 19,5 ʤʛ/ʢʛ ʠ ʚ ʧʦʯʚʝ ʧʦʜ ʧʦʩʝʚʦʤ ɻʄ-ʢʫʢʫʨʫʟʳ (47,7 ʤʛ/ʢʛ). ɿʜʝʩʴ ʫʤʝʩʪʥʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʙʳʯʥʦ ʬʦʩʬʦʨʥʳʝ ʩʦʣʠ ʷʚʣʷʶʪʩʷ ʪʨʫʜʥʦʨʘʩʪʚʦʨʠʤʳʤʠ ʠ ʥʝʜʦʩʪʫʧʥʳ 

ʨʘʩʪʝʥʠʷʤ. ʕʪʠ ʩʦʣʠ, ʙʣʘʛʦʜʘʨʷ ʙʘʢʪʝʨʠʷʤ, ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʨʘʩʪʚʦʨʠʤʳʝ ʩʦʣʠ ʠ ʧʝʨʝʭʦʜʷʪ ʚ 

ʜʦʩʪʫʧʥʳʝ ʬʦʨʤʳ.  

ʂ2ʆ. ʉʦʜʝʨʞʘʥʠʝ ʢʘʣʠʷ ʚ ʠʟʫʯʝʥʥʳʭ ʧʨʦʙʘʭ ʧʦʯʚʳ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 280 ʤʛ/ʢʛ (ʧʦʯʚʳ ʧʦʜ 

ʧʦʩʝʚʦʤ ɻʄ-ʪʦʤʘʪʦʚ) ʜʦ 244 ʤʛ/ʢʛ (ʧʦʯʚʳ ʧʦʜ ʧʘʨʥʠʢʦʤ) ʠ ʟʘʢʦʥʦʤʝʨʥʦ ʩʥʠʞʘʝʪʩʷ ʚ ʪʦʤ ʞʝ 

ʧʦʨʷʜʢʝ ʚ ʫʢʘʟʘʥʥʦʡ ʪʘʙʣʠʮʝ: ʧʦʯʚʳ ʧʦʜ ʧʦʩʝʚʦʤ ɻʄ-ʪʦʤʘʪʦʚ - ʧʦʜ ʧʦʩʝʚʦʤ ʤʫʪʘʥʪʥʦʡ 

ʧʰʝʥʠʮʳ - ʢʦʥʪʨʦʣʴʥʳʡ ʚʘʨʠʘʥʪ - ʧʦʜ ʧʦʩʝʚʦʤ ʪʳʢʚʳ - ʧʦʜ ʧʦʩʝʚʦʤ ɻʄ ʢʫʢʫʨʫʟʳ - ʧʦʯʚʘ ʧʦʜ 

ʧʘʨʥʠʢʦʤ (ʥʠʟʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ (53,3 %). 

ʈʘʩʩʯʠʪʘʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʧʨʝʜʝʣ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʠʟʫʯʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʩʦʩʪʘʚʝ ʧʦʯʚʳ ʨʘʟʣʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ ʦʙʥʘʨʫʞʝʥ ʧʦ ʩʦʜʝʨʞʘʥʠʶ N-NO3 (56,6%) ʠ N-

NH4 (42,3 %), ʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʬʦʩʬʦʨʘ (30,5 %), ʘ ʥʘʠʤʝʥʴʰʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʦʙʥʘʨʫʞʝʥʘ ʧʦ 

ʧʦʢʘʟʘʪʝʣʶ ʢʘʣʠʷ (5,7 %). ʇʨʠ ʵʪʦʤ ʧʨʝʜʝʣ ʠʟʤʝʥʯʠʚʦʩʪʠ ʛʫʤʫʩʘ ʚ ʠʟʫʯʝʥʥʳʭ ʧʨʦʙʘʭ ʧʦʯʚʳ 

ʩʦʩʪʘʚʠʣ 13,6 %, ʪ.ʝ. ʯʫʪʴ ʚʳʰʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ. 
 

ʊʘʙʣʠʮʘ 1. - ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʨʘʟʮʦʚ ʧʦʯʚʳ, 

ʨʅ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ 
 

  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʩʦʩʪʘʚʫ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʨʦʙʳ ʧʦʯʚʳ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʥʠ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʷʪ ʦʪ ʪʠʧʘ ʧʦʯʚʳ, ʘʨʭʠʪʝʢʪʫʨʳ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ 

ʠʟʫʯʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʛʣʫʙʠʥʳ ʠʭ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚ ʩʣʦʡ ʧʦʯʚʳ, ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ, ʩʦʜʝʨʞʘʥʠʷ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʯʠʩʣʝʥʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ ʦʜʠʥ ʛʨʘʤʤ ʧʦʯʚʳ, ʚ ʛʘʨʤʦʥʠʯʥʦʡ 

ʜʠʥʘʤʠʢʝ ʚʟʘʠʤʦʚʳʛʦʜʥʦʡ ʩʠʩʪʝʤʳ çʧʦʯʚʘ-ʨʘʩʪʝʥʠʷè. 

 

ʧ/ʥ 
ʅʘʟʚʘʥʠʝ 

ʦʙʨʘʟʮʦʚ 

ɻʣʫ- 

ʙʠʥʘ 

cʤ, 

ɻʫʤʫʩ, 

% 
ʨʅ 

ʤʛ/ʢʛ 

N-

NO3 

N-

NH4 

N-NO3+ 

NNH4
+ 

P2O

5 
K2O 

1. 
ʇʦʯʚʘ ʧʦʜ 

ɻʄ-ʪʦʤʘʪʳ 
0-30 2,38 8,4 15,6 7,10 9,04 54,4 280 

2. 

ʇʦʯʚʘ ʧʦʜ 

ʤʫʪʘʥʪʥʦʡ 

ʧʰʝʥʠʮʝʡ 

0-30 2,56 8,2 7,00 8,61 8,30 58,4 272 

3. 

ʇʦʯʚʘ ʙʝʟ ʩ/ʭ 

ʢʫʣʴʪʫʨʳ 

(ʢʦʥʪʨʦʣʴ) 

0-30 1,93 8,1 8,40 9,23 9,10 55,7 260 

4. 
ʇʦʯʚʘ ʧʦʜ 

ʪʳʢʚʳ 
0-30 2,78 8,4 25,0 4,92 9,50 57,9 256 

5. 
ʇʦʯʚʘ ʧʦʜ 

ɻʄ-ʢʫʢʫʨʫʟʫ 
0-30 2,19 8,0 8,00 4,00 4,92 47,7 248 

6. 

ʇʦʯʚʘ ʟʘ 

ʧʨʝʜʝʣʦʤ 

ʧʘʨʥʠʢʘ 

(ʢʦʥʪʨʦʣʴ) 

0-30 2,78 8,0 9,60 13,2 12,5 19,5 244 
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ʊɽʅɼɽʅʎʀʗ ʇʈʆʀɿɺʆɼʉʊɺɸ ɹɽɿɸʃʂʆɻʆʃʔʅʓʍ  

ʅɸʇʀʊʂʆɺ ɺ ʊɸɼɾʀʂʀʉʊɸʅɽ 

  

ɻʫʜʠʤʝʥʢʦ ɽ. ʍ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʊʘʜʞʠʢʠʩʪʘʥʘ 
 

ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʩʪʘʙʠʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʳʧʫʩʢ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʥʘʧʠʪʢʦʚ, ʢʘʢ ʙʝʟʘʣʢʦʛʦʣʴʥʳʭ, ʪʘʢ ʠ ʩʣʘʙʦʘʣʢʦʛʦʣʴʥʳʭ, ʢʚʘʩʘ, ʤʠʥʝʨʘʣʴʥʦʡ ʠ 

ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʠ ʯʘʷ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʙʝʟʘʣʢʦʛʦʣʴʥʳʭ ʠ ʩʣʘʙʦʘʣʢʦʛʦʣʴʥʳʭ ʥʘʧʠʪʢʦʚ 

ʨʘʟʚʠʚʘʝʪʩʷ ʚʳʩʦʢʠʤʠ ʪʝʤʧʘʤʠ. ʅʘʯʠʥʘʝʪ ʚʦʟʦʙʥʦʚʣʷʪʴʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʭʣʝʙʥʦʛʦ ʢʚʘʩʘ ʠ 

ʤʝʜʦʚʳʭ ʥʘʧʠʪʢʦʚ, ʥʦ ʧʦ ʥʦʚʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʩʦʭʨʘʥʠʪʴ ʪʨʘʜʠʮʠʦʥʥʦ 

ʧʨʠʩʫʱʠʝ ʠʤ ʭʘʨʘʢʪʝʨʥʳʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ ʠ ʧʨʦʜʣʠʪʴ ʩʨʦʢ ʛʦʜʥʦʩʪʠ ʥʘʧʠʪʢʦʚ. 

ʆʙʲʷʩʥʝʥʠʝʤ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʸʤʦʚ ʚʳʧʫʩʢʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʥʘʧʠʪʢʦʚ ʤʦʞʝʪ ʙʳʪʴ 

ʘʜʘʧʪʘʮʠʷ ʨʘʙʦʪʥʠʢʦʚ ʢ ʩʫʱʝʩʪʚʦʚʘʥʠʶ ʚ ʨʳʥʦʯʥʳʭ ʫʩʣʦʚʠʷʭ, ʘ ʪʘʢʞʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ 

ʦʪʨʘʩʣʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʧʠʪʢʦʚ ʜʣʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʠʥʚʝʩʪʦʨʦʚ.  

ɺ ʩʚʷʟʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʚʳʧʫʩʢʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʦʪʝʯʝʩʪʚʝʥʥʳʝ 

ʩʧʝʮʠʘʣʠʩʪʳ ʚʝʜʫʪ ʨʘʙʦʪʫ ʧʦ ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘʧʠʪʢʦʚ ʠ ʢʚʘʩʘ, ʨʘʩʰʠʨʝʥʠʶ 

ʘʩʩʦʨʪʠʤʝʥʪʘ, ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʠ ʫʣʫʯʰʝʥʠʶ ʝʸ ʦʬʦʨʤʣʝʥʠʷ. ʇʨʠʯʸʤ 

ʦʩʦʙʝʥʥʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʪʝʥʜʝʥʮʠʶ ʢʦ ʚʩʸ ʙʦʣʝʝ ʰʠʨʦʢʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʦʢʦʚ ʠ ʜʨʫʛʦʛʦ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ. ʉʦʚʨʝʤʝʥʥʳʝ ʟʘʧʨʦʩʳ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʪʨʝʙʫʶʪ ʩʧʝʮʠʘʣʴʥʦ 

ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʧʠʪʢʦʚ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʩ ʮʝʣʴʶ 

ʧʦʣʫʯʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʚʳʩʦʢʦʡ ʩʪʦʡʢʦʩʪʠ ʠʣʠ ʮʝʣʝʚʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʚʝʱʝʩʪʚ ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʩʳʨʴʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʘʨʘ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʥʘʧʠʪʢʦʚ ʠʣʠ ʧʨʦʜʫʢʮʠʠ ʘʜʨʝʩʥʦʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ (ʜʝʪʠ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ, ʩʧʦʨʪʩʤʝʥʳ ʠ ʪ. ʜ.).  

ʉʪʨʫʢʪʫʨʘ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʨʳʥʢʘ ʥʘʧʠʪʢʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʠʨʦʚʦʡ, ʥʦ ʩʫʱʝʩʪʚʫʝʪ 

ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʜʦʣʠ ʥʘʧʠʪʢʦʚ ʥʘ ʥʘʪʫʨʘʣʴʥʦʤ ʩʳʨʴʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʭʣʝʙʥʦʤ ʠ ʤʸʜʝ, 

ʧʨʠʯʸʤ ʜʣʠʪʝʣʴʥʦʡ ʩʪʦʡʢʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʨʘʩʬʘʩʦʚʘʥʥʦʛʦ ʚ ʫʜʦʙʥʫʶ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ ʪʘʨʫ. 

ʇʦʷʚʣʷʶʪʩʷ ʟʘʙʳʪʳʝ ʚ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʝ ʢʚʘʩʳ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʨʦʩʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʧʠʪʢʦʚ (ʨʠʩʫʥʦʢ 1), ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʜʘʣʴʥʝʡʰʝʛʦ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʸʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʧʠʪʢʦʚ, ʪʘʢ ʢʘʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

https://www.nongmoproject.org/%20blog/how-do-gmos-affect-biodiversity/
https://www.nongmoproject.org/%20blog/how-do-gmos-affect-biodiversity/
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ʤʦʱʥʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ 51 %, ʘ ʫʨʦʚʝʥʴ ʧʦʪʨʝʙʣʝʥʠʷ ʥʘʧʠʪʢʦʚ 

ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʩʨʝʜʥʝʝʚʨʦʧʝʡʩʢʦʛʦ: ʩʨʝʜʥʝʜʫʰʝʚʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʚ 2021 ʛ. 

ʩʦʩʪʘʚʠʣʦ 18 ʣ (ʚ ɻʝʨʤʘʥʠʠ - 195, ʉʐɸ - 164, ɹʝʣʴʛʠʠ - 130, ʏʝʭʠʠ - 110 ʣ). ʉʨʝʜʥʝʜʫʰʝʚʦʝ 

ʧʦʪʨʝʙʣʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʩʦʩʪʘʚʣʷʝʪ 10 ʣ (ʚ ɻʝʨʤʘʥʠʠ - 93, ʚ 

ʀʪʘʣʠʠ -116 ʣ).  

ʅʦ ʩʠʪʫʘʮʠʷ ʩ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʤʦʱʥʦʩʪʷʤʠ ʘʥʘʣʦʛʠʯʥʘ ʙʝʟʘʣʢʦʛʦʣʴʥʦʤʫ 

ʧʨʦʠʟʚʦʜʩʪʚʫ - ʠʭ ʠʩʧʦʣʴʟʫʶʪ ʥʘ 56%. ʈʦʩʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ 

ʫʚʝʣʠʯʝʥʠʝʤ ʩʧʨʦʩʘ, ʥʝʦʛʨʘʥʠʯʝʥʥʳʤʠ ʟʘʧʘʩʘʤʠ ʚʦʜʳ ʚ ʩʪʨʘʥʝ, ʨʘʩʰʠʨʝʥʠʝʤ ʛʝʦʛʨʘʬʠʠ 

ʦʩʚʦʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ, ʪʝʭʥʠʯʝʩʢʠʤ ʧʝʨʝʚʦʦʨʫʞʝʥʠʝʤ ʧʨʝʜʧʨʠʷʪʠʡ  [4].  
 

 
 

ʈʠʩʫʥʦʢ 1. - ʊʝʥʜʝʥʮʠʷ ʨʦʩʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ  

ʙʝʟʘʣʢʦʛʦʣʴʥʳʭ ʥʘʧʠʪʢʦʚ ʚ ʈʊ 
 

ʅʘʧʠʪʢʠ ʩʦʩʪʘʚʣʷʶʪ ʚʘʞʥʫʶ ʯʘʩʪʴ ʨʘʮʠʦʥʘ ʯʝʣʦʚʝʢʘ. ʇʦʵʪʦʤʫ ʥʘʤʝʪʠʣʘʩʴ ʩʪʦʡʢʘʷ 

ʪʝʥʜʝʥʮʠʷ ʢ ʦʙʦʛʘʱʝʥʠʶ ʥʘʧʠʪʢʦʚ ʚʝʱʝʩʪʚʘʤʠ, ʧʦʣʝʟʥʳʤʠ ʜʣʷ ʦʨʛʘʥʠʟʤʘ. ɺ ʊʘʜʞʠʢʠʩʪʘʥʝ 

ʘʢʪʫʘʣʴʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʢʦʨʨʝʢʮʠʷ ʜʝʬʠʮʠʪʘ ʤʠʢʨʦʥʫʪʨʠʝʥʪʦʚ ʚ ʧʠʪʘʥʠʠ ʟʘ ʩʯʸʪ ʥʘʧʠʪʢʦʚ [1], 

ʭʦʪʷ ʩʦʭʨʘʥʷʝʪʩʷ ʤʠʨʦʚʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʚʳʧʫʩʢʘ ʙʫʪʠʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʠ ʯʘʡʥʳʭ 

ʥʘʧʠʪʢʦʚ.  

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʩʦʚʤʝʩʪʥʦ ʩ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʠʢʘʤʠ ʨʘʙʦʪʘʶʪ ʥʘʜ ʩʦʟʜʘʥʠʝʤ ʥʘʧʠʪʢʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʪʫʨʘʣʴʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ. ɺ ʩʚʷʟʠ ʩʦ ʩʪʨʝʤʣʝʥʠʝʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʚʳʧʫʩʢʘʪʴ ʥʘʧʠʪʢʠ ʥʘ ʥʘʪʫʨʘʣʴʥʳʭ ʩʦʢʘʭ, ʥʦ ʩ ʥʠʟʢʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʴʶ, ʧʦʷʚʠʣʠʩʴ ʥʘʧʠʪʢʠ ʩ 

ʥʝʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʦʢʦʚ - 1-3%, ʥʦ ʩ çʛʨʦʤʢʠʤʠè ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: ʩʦʢʦʩʦʜʝʨʞʘʱʠʝ 

ʥʘʧʠʪʢʠ, ʤʦʨʩʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʊʘʜʞʠʢʩʪʘʥʜʘʨʪʝ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩʪʨʦʛʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʪʝʨʤʠʥʘʤ ʠ ʜʦʚʝʜʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦʜʫʢʮʠʠ ʜʦ ʧʦʪʨʝʙʠʪʝʣʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʦ, ʯʪʦ ʩʦʢʦʩʦʜʝʨʞʘʱʠʤʠ ʥʘʧʠʪʢʘʤʠ ʠ ʤʦʨʩʘʤʠ ʤʦʛʫʪ ʥʘʟʳʚʘʪʴʩʷ ʪʦʣʴʢʦ 

ʥʘʧʠʪʢʠ ʩ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʦʢʘ - ʦʪ 10 %.  

ɺ ʧʨʦʠʟʚʦʜʩʪʚʝ ʥʘʧʠʪʢʦʚ ʠʩʧʦʣʴʟʫʶʪ ʪʦʣʴʢʦ ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʳʝ ʩʦʢʠ. ʋʚʝʣʠʯʠʚʘʝʪʩʷ 

ʢʦʣʠʯʝʩʪʚʦ ʩʧʦʩʦʙʦʚ ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʷ: ʩʧʠʨʪʦʚʘʥʠʝ, ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʝ ʩʛʫʱʝʥʠʝʤ ʠʣʠ 

ʚʳʤʦʨʘʞʠʚʘʥʠʝʤ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʙʨʦʞʝʥʥʳʭ ʩʦʢʦʚ. ʇʦʷʚʠʣʠʩʴ ʦʙʝʩʧʝʢʪʠʥʸʥʥʳʝ 

ʩʦʢʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʷʝʪ ʚʳʧʫʩʢʘʪʴ ʩ ʠʭ ʧʨʠʤʝʥʝʥʠʝʤ ʥʘʧʠʪʢʠ ʙʦʣʴʰʦʛʦ ʩʨʦʢʘ 
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ʛʦʜʥʦʩʪʠ ʠ ʦʩʦʙʳʭ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʉʦʢʠ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʧʠʱʝʚʫʶ, 

ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ.  

ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʩʦʢʦʚ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʣʝʛʢʦʫʩʚʦʷʝʤʳʝ ʧʠʱʝʚʳʝ 

ʧʨʦʜʫʢʪʳ ʠ ʩʦʜʝʡʩʪʚʫʶʪ ʙʦʣʝʝ ʧʦʣʥʦʡ ʫʩʚʦʷʝʤʦʩʪʠ ʢʦʤʧʦʥʝʥʪʦʚ ʜʨʫʛʠʭ ʧʨʦʜʫʢʪʦʚ  [3].  

ɼʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʨʳʥʢʘ ʨʘʟʨʘʙʦʪʘʥʳ ʨʝʮʝʧʪʫʨʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʚʳʩʦʢʦ 

ʩʪʦʡʢʠʭ ʩʣʘʙʦʘʣʢʦʛʦʣʴʥʳʭ ʥʘʧʠʪʢʦʚ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʦʢʦʚ.  

ʄʝʪʦʜʳ ʧʦʣʫʯʝʥʠʷ ʩʦʢʦʚ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ ʧʦʚʳʰʝʥʠʷ 

ʚʳʭʦʜʘ ʩʦʢʘ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʝʛʦ ʦʢʠʩʣʝʥʠʷ, ʧʦʚʳʰʝʥʠʷ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʉɺʏ ʵʥʝʨʛʠʠ  [2].  

ʇʦʩʪʦʷʥʥʦ ʨʘʩʰʠʨʷʝʪʩʷ ʘʩʩʦʨʪʠʤʝʥʪ ʙʝʟʘʣʢʦʛʦʣʴʥʳʭ, ʩʣʘʙʦʘʣʢʦʛʦʣʴʥʳʭ ʥʘʧʠʪʢʦʚ ʠ 

ʢʚʘʩʘ. ʅʘʧʨʠʤʝʨ, ʨʘʟʨʘʙʦʪʘʥʳ ʩʣʘʙʦʘʣʢʦʛʦʣʴʥʳʝ ʥʘʧʠʪʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʚʝʜʸʥʥʦʛʦ 

ʚʦʜʥʳʤ ʵʢʩʪʨʘʢʪʦʤ ʮʚʝʪʦʚ ʮʠʪʨʫʩʦʚʳʭ [7], ʵʢʩʪʨʘʢʪʦʚ ʰʠʧʦʚʥʠʢʘ, ʢʨʘʧʠʚʳ, ʟʚʝʨʦʙʦʷ, 

ʜʫʰʠʮʳ, ʢʨʘʩʥʦʛʦ ʢʦʨʥʷ, ʤʷʪʳ, ʤʝʣʠʩʩʳ  [9].  

ʏʘʡʥʳʝ ʥʘʧʠʪʢʠ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʚʳʧʫʩʢ ʢʦʪʦʨʳʭ ʚʦ ʚʩʸʤ ʤʠʨʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʚ 

ʊʘʜʞʠʢʠʩʪʘʥʝ ʧʨʝʜʣʦʞʝʥʦ ʚʳʨʘʙʘʪʳʚʘʪʴ ʠʟ ʩʛʫʱʸʥʥʦʛʦ ʥʘʪʫʨʘʣʴʥʦʛʦ ʯʘʡʥʦʛʦ ʵʢʩʪʨʘʢʪʘ, 

ʧʦʣʫʯʘʝʤʦʛʦ ʠʟ ʪʨʫʜʥʦʨʝʘʣʠʟʫʝʤʳʭ ʩʦʨʪʦʚ ʨʘʩʪʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʝʱʸ ʨʝʰʠʪʴ ʠ ʟʘʜʘʯʫ ʙʦʣʝʝ 

ʧʦʣʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ. ʂʦʥʮʝʥʪʨʘʪʳ ʯʘʷ ʤʦʛʫʪ ʙʳʪʴ ʞʠʜʢʠʤʠ ʠ ʩʫʭʠʤʠ 

ʩ ʦʙʦʛʘʱʝʥʠʝʤ ʠʭ ʩʘʭʘʨʦʤ, ʣʠʤʦʥʥʦʡ ʢʠʩʣʦʪʦʡ, ʵʬʠʨʥʳʤʠ ʤʘʩʣʘʤʠ. ʇʨʝʜʣʘʛʘʝʤʘʷ 

ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʛʝʨʤʝʪʠʯʥʘʷ ʫʧʘʢʦʚʢʘ ʞʠʜʢʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ ʧʦʟʚʦʣʷʝʪ ʧʨʝʢʨʘʪʠʪʴ 

ʬʝʨʤʝʥʪʘʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʧʨʦʜʫʢʪʝ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʢʘʯʝʩʪʚʦ ʥʘʧʠʪʢʦʚ ʠʟ 

ʵʢʩʪʨʘʢʪʦʚ. ʎʝʥʥʦʩʪʴ ʯʘʡʥʳʭ ʥʘʧʠʪʢʦʚ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʵʢʩʪʨʘʢʪ ʯʘʷ ʦʙʣʘʜʘʝʪ 

ʦʩʚʝʞʘʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʚʳʚʦʜʠʪ ʠʟ ʦʨʛʘʥʠʟʤʘ ʮʠʥʢ ʠ ʩʚʠʥʝʮ  [11].  

ʆʙʦʛʘʱʝʥʠʝ ʥʘʧʠʪʢʦʚ ʩʳʚʦʨʦʪʢʦʡ ʧʦʚʳʰʘʝʪ ʧʝʥʦʦʙʨʘʟʫʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʥʘʧʠʪʢʘ ʠ 

ʝʛʦ ʧʝʥʦʩʪʦʡʢʦʩʪʴ ʟʘ ʩʯʸʪ ʧʨʠʩʫʪʩʪʚʠʷ ʚ ʩʳʚʦʨʦʪʢʝ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ - 

ʧʨʦʪʝʦʟʦʧʝʧʪʦʥʥʦʡ ʬʨʘʢʮʠʠ ʩʳʚʦʨʦʪʦʯʥʳʭ ʙʝʣʢʦʚ, ʘ ʪʘʢʞʝ ʧʝʧʪʠʜʥʳʭ ʬʨʘʢʮʠʡ ʥʝʙʝʣʢʦʚʦʛʦ 

ʘʟʦʪʘ. ɺʚʝʜʝʥʠʝ ʩʳʚʦʨʦʪʢʠ ʧʨʠʜʘʸʪ ʪʘʢʞʝ ʦʩʚʝʞʘʶʱʠʡ ʚʢʫʩ ʥʘʧʠʪʢʘʤ. ʅʘʧʠʪʢʠ ʩ ʩʳʚʦʨʦʪʢʦʡ 

ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ, ʩʥʠʞʝʥʥʫʶ ʢʘʣʦʨʠʡʥʦʩʪʴ, ʙʣʘʛʦʜʘʨʷ ʯʘʩʪʠʯʥʦʡ ʟʘʤʝʥʝ 

ʩʘʭʘʨʦʟʳ ʥʘ ʢʦʥʮʝʥʪʨʘʪ ʩʣʘʜʢʠʭ ʚʝʱʝʩʪʚ.  

ʃʘʢʪʦʟʘ ʦʙʣʘʜʘʝʪ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʬʫʥʢʮʠʷʤʠ: ʤʝʜʣʝʥʥʦ ʚʩʘʩʳʚʘʝʪʩʷ ʠ ʩʪʠʤʫʣʠʨʫʝʪ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʙʘʢʪʝʨʠʡ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ, ʫʚʝʣʠʯʠʚʘʷ ʚʳʨʘʙʦʪʢʫ ʠʤʠ ʤʦʣʦʯʥʦʡ 

ʢʠʩʣʦʪʳ. ʅʘʧʠʪʢʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʣʘʜʢʠʭ ʚʝʱʝʩʪʚ ʠ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ (ʫʣʴʪʨʘʬʠʣʴʪʨʘʪʘ) 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʧʠʱʝʚʘʨʠʪʝʣʴʥʫʶ, ʥʝʨʚʥʫʶ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʫʶ ʩʠʩʪʝʤʫ 

ʯʝʣʦʚʝʢʘ ʠ ʥʘ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷʤ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʜʜʝʨʞʘʥʠʶ 

ʚʦʜʥʦʩʦʣʝʚʦʛʦ ʙʘʣʘʥʩʘ ʦʨʛʘʥʠʟʤʘ ʠ ʤʦʛʫʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʢʘʢ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʜʣʷ 

ʤʘʩʩʦʚʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ  [5].  

ʅʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʦʭʨʘʥʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʚʦʡʩʪʚ 

ʥʘʧʠʪʢʦʚ; ʩʦʟʜʘʶʪʩʷ ʫʜʦʙʥʳʝ ʬʦʨʤʳ ʠʭ ʧʦʪʨʝʙʣʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʚʳʧʫʩʢʘʶʪ ʵʪʫ ʧʨʦʜʫʢʮʠʶ 

ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʛʨʘʥʫʣʘʭ, ʩʦʜʝʨʞʘʱʠʭ ʧʨʝʤʠʢʩʳ ʚʠʪʘʤʠʥʦʚ, ʘ 

ʪʘʢʞʝ ʵʢʩʪʨʘʢʪʳ ʧʣʦʜʦʚ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ.  

ɺ ʩʚʷʟʠ ʩ ʨʘʩʪʫʱʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʘʧʠʪʢʦʚ ʢ ʢʘʯʝʩʪʚʫ ʚʦʜʳ ʢʘʢ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʝʸ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʘʢ ʠ ʢʘʯʝʩʪʚʘ ʥʘʧʠʪʢʦʚ ʩ ʝʸ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ, ʨʘʟʣʠʯʥʳʝ ʬʠʨʤʳ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʜʣʘʛʘʶʪ ʙʦʣʴʰʦʡ ʚʳʙʦʨ ʫʩʪʘʥʦʚʦʢ ʧʦ ʚʦʜʦʧʦʜʛʦʪʦʚʢʝ, 

ʢʦʪʦʨʫʶ ʩʣʝʜʫʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ, ʫʯʠʪʳʚʘʷ ʪʨʝʙʦʚʘʥʠʷ ʢ ʚʢʫʩʫ, ʦʩʦʙʝʥʥʦʩʪʷʤ 

ʩʳʨʴʝʚʦʛʦ ʩʦʩʪʘʚʘ, ʥʝʦʙʭʦʜʠʤʦʤʫ ʩʨʦʢʫ ʛʦʜʥʦʩʪʠ. ɿʘʯʘʩʪʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʥʘʧʠʪʢʦʚ ʫʜʘʣʷʶʪ 
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ʘʙʩʦʣʶʪʥʦ ʚʩʝ ʩʦʣʠ ʚʦʜʳ. ʕʪʦ ʠʥʦʛʜʘ ʩʦʦʙʱʘʝʪ ʥʘʧʠʪʢʘʤ çʧʫʩʪʦʡè ʚʢʫʩ, ʩʚʦʜʷ ʥʘ ʥʝʪ 

ʜʦʩʪʦʠʥʩʪʚʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʩʳʨʴʝʚʦʛʦ ʩʦʩʪʘʚʘ. ʇʦʵʪʦʤʫ ʚʦʧʨʦʩ ʢʦʨʨʝʢʮʠʠ 

ʩʦʣʝʚʦʛʦ ʩʦʩʪʘʚʘ ʚʦʜʳ ʩʣʝʜʫʝʪ ʩʪʘʚʠʪʴ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʮʝʣʝʚʦʤʫ ʥʘʟʥʘʯʝʥʠʶ ʧʨʦʜʫʢʪʘ ʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤ ʪʝʭʥʦʣʦʛʠʠ ʥʘʧʠʪʢʘ.  

ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʥʘʧʠʪʢʠ ʠʤʝʶʪ ʪʝʥʜʝʥʮʠʶ ʢ ʫʚʝʣʠʯʝʥʠʶ ʦʙʲʸʤʦʚ ʚʳʧʫʩʢʘ. 

ʉʧʝʮʠʘʣʠʩʪʳ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʨʝʮʝʧʪʫʨʳ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʥʘʧʠʪʢʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʥʝ ʪʦʣʴʢʦ 

ʥʘʙʦʨ ʚʠʪʘʤʠʥʦʚ, ʢʦʬʝʠʥ, ʪʘʫʨʠʥ, ʥʦ ʠ ʨʘʩʪʠʪʝʣʴʥʳʝ ʵʢʩʪʨʘʢʪʳ, ʧʦʚʳʰʘʶʱʠʝ ʙʠʦʣʦʛʠʯʝʩʢʫʶ 

ʮʝʥʥʦʩʪʴ ʪʘʢʠʭ ʧʨʦʜʫʢʪʦʚ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʚʘʞʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʨʘʟʚʠʪʠʷ ʠʥʜʫʩʪʨʠʠ 

ʥʘʧʠʪʢʦʚ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʥʘʧʠʪʢʦʚ, ʨʘʩʰʠʨʝʥʠʝ ʠʭ ʘʩʩʦʨʪʠʤʝʥʪʘ, 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ, ʦʩʥʘʱʝʥʠʝ ʧʨʝʜʧʨʠʷʪʠʡ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, 

ʧʦʚʳʰʝʥʠʝ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʥʘʧʠʪʢʦʚ. ʕʪʦʛʦ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʩʣʝʜʫʶʱʠʤʠ ʩʧʦʩʦʙʘʤʠ: 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʝʤ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʫʩʠʣʝʥʠʝʤ ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʥʘʫʯʥʳʭ 

ʢʘʜʨʦʚ, ʩʧʝʮʠʘʣʠʩʪʦʚ-ʪʝʭʥʦʣʦʛʦʚ, ʤʝʭʘʥʠʢʦʚ, ʩʦʟʜʘʥʠʝʤ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʭ 

ʚʥʝʜʨʝʥʠʝʤ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʨʘʟʚʠʪʠʝʤ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ.  
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ʅɸפʐʀ ʉʊɸʅɼɸʈʊʂʋʅʆʅ  ɼɸʈ ʄʋɸʗʁʅ ʅɸʄʋɼɸʅʀ 

 ʀʂʀʉʊʆʅתʋʈʀʀ ʊʆּ׳ʋʄתּ ʆʀ ʉɸʅʆɸʊʀʂʋʅʆʅʀʀ׳ɸɼɸʌ׳
 

ʂʘʙʠʨʦʚ ʌ.ʆ. 

ɼʦʥʠʰʛʦ״ʠ ʪʝʭʥʦʣʦʛʠʠ ʊʦֹוʠʢʠʩʪʦʥ 
 

ɹʦʷʜ ʛʫʬʪ, ʢʠ ʜʘʨ ʩʘʤʪʠ ʪʘʲʤʠʥʠ ʥʘʟʦʨʘʪʠ ʜʘʚʣʘʪ ʚʘ ʨʠʦʷʠ ʪʘʣʘʙʦʪʠ ʩʪʘʥʜʘʨʪ״ʦ ʘʟ 

ʪʘʨʘʬʠ ɸʛʝʥʪʠʠ ʩʪʘʥʜʘʨʪʠʟʘʪʩʠʷ, ʤʝʪʨʦʣʦʛʠʷ, ʩʝʨʪʠʬʠʢʘʪʩʠʷ ʚʘ ʥʦʟʠʨʦʪʠ ʩʘʚʜʦʠ ʥʘʟʜʠ 

ʦʠ ʛʫʥʦʛʫʥʠ ʢʦʨ״ʠʢʠʩʪʦʥ ʫʩʫʣוʫʨʠʠ ʊʦֹ״ʫʤתּ ʫʢʫʤʘʪʠ׳  ʠʩʪʠʬʦʜʘ ʤʝʰʘʚʘʥʜ ʚʘ ʷʢʝ ʘʟ ʦʥ״ʦ 

ʤʫʣʦץʦʪʠ ʜʦʠʤʠʠ ʢʦʨʤʘʥʜʦʥʠ ʩʦ״ʘ ʙʦ ʘ״ʦʣ  ʤʝʙʦʰʘʜ. ʄʘʲʣʫʤ ʘʩʪ, ʢʠ ״ʘʜʘʬʠ ʘʩʦʩʠʠ ɸʛʝʥʪʠʠ 

çʊʦֹוʠʢʩʪʘʥʜʘʨʪè ʠʥ ʪʦʟʘ ʥʠʛʦ״ ʜʦʰʪʘʥʠ ʙʦʟʦʨʠ ʠʩʪʝʲʤʦʣʠʠ ʤʘʤʣʘʢʘʪ ʘʟ ʤʦʣ״ʦʠ ʧʘʩʪʩʠʬʘʪʫ 

ʙʘ ʩʘʣʦʤʘʪʠʠ ʠʥʩʦʥ ʟʘʨʘʨʦʚʘʨ ʤʝʙʦʰʘʜ. ɼʘʨ ʙʘʨʦʙʘʨʠ ״ʘʤʠʥ ɸʛʝʥʪʠʠ çʊʦֹוʠʢʩʪʘʥʜʘʨʪè ʜʘʨ 

ʨʦ״ʠ ʪʘץʚʠʷʪ ʙʘʭʰʠʜʘʥ ʙʘ ʨʫʰʜʠ ʩʦ״ʠʙʢʦʨ ʚʘ ʘʬʟʫʥ ʥʘʤʫʜʘʥʠ ʠʩʪʝ״ʩʦʣʠ ʤʦʣʫ ʤʘ״ʩʫʣʦʪʠ 

ʚʘʪʘʥ ʥʠʟ ʤʫʩʦʠʜʘʪ ʤʝʢʫʥʘʜ. 

ɸʛʝʥʪʠʠ çʊʦֹוʠʢʩʪʘʥʜʘʨʪè ʜʘʨ ʪʘʲʤʠʥʠ ʠֹוʨʦʠ ʩʪʨʘʪʝʛʠʷʠ ʙʝʭʘʪʘʨʠʠ ʦʟʫץʘʚʦʨʠʠ 

ץʠʢʠʩʪʦʥ ʥʘhוʫʨʠʠ ʊʦֹ״ʫʤתּ ʠ ʢʘʣʠʜ ʜʦʨʘʜ, ʟʝʨʦ ʤʘ״ʟ ʙʦ ʟʘ״ʤʘʪʫ ʪʘʣʦʰʠ ʢʦʨʤʘʥʜʦʥʠ ʠʥ 

ʤʫʘʩʩʠʩʘ ʠʤʢʦʥ ʬʘʨʦ״ʘʤ ʤʝʦʨʘʥʜ, ʢʠ ʨʦ״״ʦʠ ʩʘʤʘʨʘʥʦʢʠ ʘʬʟʦʠʰʠ ʠʩʪʝ״ʩʦʣʦʪʠ ʦʟʫץʘʚʦʨ ʙʘ 

ʨʦ״ ʤʦʥʜʘ h ʘʚʘʜ. ɼʘʨ ʠʥ ʩʘʤʪ ɸʛʝʥʪʠʠ çʊʦֹוʠʢʩʪʘʥʜʘʨʪè ʯʦʨʘʙʠʥʠ״ʦʠ ʤʫʭʪʘʣʠʬʨʦ ʜʘʨ h ʘʢʣʠ 

ʥʘʤʦʠʰ״ʦ, ʢʦʥʬʝʨʝʥʩʠ̫״ʦʠ ʠʣʤ, ʩʠʤʧʦʟʠʫʤ ʚʘ ʦʟʤʫʥʫ ʚʦʭ ʨʠ״ʦ ʙʦ ʠʩʪʝ״ʩʦʣʢʫʥʘʥʜʘʛʦʥʨʦ 

ʜʦʠʨ ʤʝʢʫʥʘʜ. ɹʦ ʤʘץʩʘʜʠ ʙʘʣʘʥʜ ʙʘʨʜʦʰʪʘʥʠ ʩʘ״ʤʠ ʠʩʪʝ״ʩʦʣʢʫʥʘʥʜʘʛʦʥʠ ʚʘʪʘʥ ʜʘʨ ʪʘʲʤʠʥʠ 

ʠֹוʨʦʠ ʩʪʨʘʪʝʛʠʷʠ ʙʝʭʘʪʘʨʠʠ ʦʟʫץʘʚʦʨ ʘʟ ʩʦʣʠ 2008 ʠʥֹוʦʥʠʙ ʜʘʨ ʜʫ ʩʦʣ ʷʢ ʤʘʨʦʪʠʙʘ ʦʟʤʫʥʠ 

 ʦʣʠʙʦʥʠ ʠʥ ʦʟʤʫʥ ʘʟ ʪʘʨʘʬʠס ʩʦʣʠ ʚʘʪʘʥ ʙʘʨʛʫʟʦʨ ʤʝʛʘʨʜʘʜ ʚʘ״ʦʠ ʠʩʪʝ״ʫʨʠʷʚʠʠ ʤʦʣ״ʫʤוֹ

 .ʦʠ ʭʦʪʠʨʘʚ ʤʫʢʦʬʦʪʦʥʠʜʘ ʤʝʰʘʚʘʥʜ  [1]״ʬʘ״˄ʠʢʠʩʪʦʥ ʙʦ ʪוʫʨʠʠ ʊʦֹ״ʫʤתּ ʫʢʫʤʘʪʠ׳

ɹʦʷʜ ץʘʡʜ ʢʘʨʜ, ʢʠ ʨʘʚʘʥʜʠ ʠʩʪʝ״ʩʦʣʦʪ ʜʘʨ ʜʦʠʨʘʠ ʢʦʨʭʦʥʘ״ʦʠ ʠʩʪʝ״ʩʦʣʠʠ ʩʘʥʦʘʪ ʯʦʨ 

ʤʘʨ״ʠʣʘʨʦ ʜʘʨ ʙʘʨ ʤʝʛʠʨʘʜ, ʢʠ ʙʘ ʦʥ״ʦ ʜʘʚʨʘʠ ʙʘ ʣʦʠ״ʘ ʜʘʨʦʚʘʨʜʘʥʠ ʤʘ״ʩʫʣʦʪ, ʪʘʡʸʨ ʥʘʤʫʜʘʥʠ 

ʦʥ, ʙʘ ʠʩʪʝʲʤʦʣ ʸ ʠʩʪʠʬʦʜʘ ʩʫʧʦʨʠʜʘʥʠ ʤʘ״ʩʫʣʦʪ ʚʘ ʙʘ ʨʦ״ ʤʦʥʜʘʥʠ ʢʦʨʢʘʨʜʠ ʜʫʙʦʨʘʠ 

ʧʘʩʤʦʥʜʘ ʚʘ  ʧʘʨʪʦʚ״ʦʠ ʤʦʣʫ ʤʘ״ʩʫʣʦʪʠ ʠʩʪʠʬʦʜʘʰʫʜʘ ʜʦʭʠʣ ʤʝʰʘʚʘʜ. 

ɺʦʙʘʩʪʘ ʙʘ ʠʥ ʨʘʚʘʥʜ״ʦ, ʙʘʨʦʠ ʩʝʨʪʠʬʠʢʘʪʢʫʥʦʥʠʠ ʤʦʣʫ ʤʘ״ʩʫʣʦʪ, ʧʝʰ ʘʟ ״ʘʤʘ, 

ʥʠʰʦʥʜʠ״ʘʥʜʘ״ʦʠ ʩʠʬʘʪʠʠ ʦʥ ʙʦʷʜ ʜʘʨ ʤʘʨ״ʠʣʘʠ ʘʚʚʘʣʠ ʠʩʪʝ״ʩʦʣʦʪ ʙʘ ʤʝʲʸʨ ʜʘʨʦʚʘʨʜʘ 

ʰʘʚʘʥʜ, ʷʲʥʝ ʙʘʨʦʠ ʤʘ״ʩʫʣʦʪʠ ʤʘʟʢʫʨ ʪʘ״ʠʷ ʚʘ ʪʘʨʪʠʙ ʜʦʜʘʥʠ ״ʫֹוֹוʘʪʛʫʟʦʨʠʠ ʤʝʲʸʨʠʶ ʪʝʭʥʠʢ 

ʚʘ ״ʘʤʯʫʥʠʥ ʙʘʨʦʠ ʘʟ ʨʫʠ ʪʘʨʢʠʙʠ ʤʘ״ʩʫʣʦʪ ʤʫʘʡʷʥ ʩʦʭʪʘʥʠ ʙʝʭʘʪʘʨʠʠ ʦʥ ʨʝʛʣʘʤʝʥʪ״ʦʠ 

ʪʝʭʥʠʢ ʟʘʨʫʨʘʪ ʜʦʨʘʜ. ɼʘʨ ʙʦʟʦʨ ʤʘ״ʩʫʣʦʪ ʙʘ ʤʫʦʤʠʣʦʪ ʙʘʨʦʚʘʨʜʘ ʰʫʜʘ, ʘʟ ʜʘʩʪ ʙʘ ʜʘʩʪ 

ʤʝʛʫʟʘʨʘʜ, ʘʤʤʦ ʟʠʤʥʘʥ ʰʘʨʪ ʥʝʩʪ, ʢʠ ʙʝʚʦʩʠʪʘ ʙʘ ʜʘʩʪʠ ʥʘʬʘʨʦʥʠ ʟʠʸʜʝ ʜʘʨʦʤʘʜʘ, ʙʘʲʜ 

ʜʘʩʪʨʘʩʠ ʠʩʪʝʲʤʦʣʢʫʥʘʥʜʘ ʛʘʨʜʘʜ. ʇʘʩ ʘʟ ʠʩʪʝʲʤʦʣ ʸ ʠʩʪʠʬʦʜʘ ʥʘʤʫʜʘʥʠ ʤʦʣʫ ʤʘ״ʩʫʣʦʪ 

ʤʘʚֹוʫʜʠʷʪʠ ʦʥ ʧʫʨʨʘ ʙʘ ʦʭʠʨ ʥʘʤʝʨʘʩʘʜ, ʙʘʣʢʠ ʜʘʨ ʠʥ ʨʘʚʘʥʜ ʤʘʨ״ʠʣʘʠ 4-ʫʤ, ʷʲʥʝ ʜʘʚʨʘʠ 

ʢʦʨʢʘʨʜʠ ʜʫʙʦʨʘʠ ʧʘʩʤʦʥʜʘ״ʦʠ ʦʥ״ʦ ʬʘʨʦ ʤʝʨʘʩʘʜ. ɹʘʨʦʠ ״ʘʣʣʠ ʠʥ ʤʘʩʦʠʣ ʤʝʪʘʚʦʥʘʜ 

ʭʘʜʘʤʦʪʠ ʤʘʭʩʫʩ ʤʘʰסʫʣ ʰʘʚʘʜ, ʚʘʣʝ ʘʡʥʠ ʟʘʤʦʥ ʰʫסʣʠ ʠʥ ʤʘʩʲʘʣʘ״ʦ ʙʘ ʟʠʤʤʘʠ 

ʤʫʪʘʭʘʩʩʠʩʦʥʝ, ʢʠ ʪʘʣʘʙʦʪʠ ʙʘʤʝʲʸʨʜʘʨʦʨʠʠ ʪʝʭʥʠʢʠʨʦ ʪʘʪʙʠץ ʤʝʥʘʤʦʷʥʜ, ʚʦʛʫʟʦʨ ʘʩʪ. ɹʦ 

ʘʬʟʦʠʰʠ ʠʩʪʝ״ʩʦʣʠ ʤʘ״ʩʫʣʦʪʠ ʜʦʭʠʣ ʟʘʨʫʨʘʪ ʙʘ ʩʝʨʪʠʬʠʢʘʪʩʠʷʠ ʠʩʪʝ״ʩʦʣʦʪ ʧʝʰ ʦʤʘʜ. 

ʀʩʪʝ״ʩʦʣʢʫʥʘʥʜʘʛʦʥʠ ʤʘ״ʩʫʣʦʪʠ ʜʦʭʠʣ ʙʘ ʛʫʨʫ״ʠ ʤʘ״ʩʫʣʦʪ״ʦ, ʙʘ ʠʩʪʝ״ʩʦʣʦʪ ʚʘ ״ʘֹוʤʠ 

ʩʦʣʦʥʘʠ ʤʘ״ʩʫʣʦʪ ʩʝʨʪʠʬʠʢʘʪ ʤʝʛʠʨʠʬʪʘʥʜ. ʀʥ ʠʤʢʦʥ ʤʝʜʦʜ, ʢʠ ʤʘץʦʤʦʪ״ʦʠ ʜʘʚʣʘʪ ʥʘ ʪʘʥ״ʦ 

ʩʠʬʘʪʠ ʤʦʣ, ʤʫʪʦʙʠץʘʪʠ ʦʥ ʙʘ ʩʪʘʥʜʘʨʪʠ ʜʘʚʣʘʪ ʚʘ ʙʘʡʥʘʣʤʠʣʘʣ, ʙʘʣʢʠ ʜʘʨʦʤʘʜʥʦʢʠʠ 

ʠʩʪʝ״ʩʦʣʦʪ ʚʘ ״ʘֹוʤʠ ʫʤʫʤʠʠ ʠʩʪʝ״ʩʦʣʦʪʠ ʜʦʭʠʣʠʠ ʜʘʚʣʘʪʨʦ ״ʠʩʦʙ ʥʘʤʦʷʥʜ. ʄʫ״ʣʘʪʠ 

ʩʝʨʪʠʬʠʢʘʪʩʠʷʠ ʤʫʪʦʙʠץʘʪ ʙʘ ʤʘ״ʩʫʣʦʪ ״ʘʥʛʦʤʠ ʘʟ ʥʘʚ ʙʘץʘʡʜʛʠʨʠʠ ʦʥ ʙʦ ʥʘʟʘʨʜʦʰʪʠ 
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 ʘʣʣ״ʦʤʦʪʠ ʤʘץʦʠ ʤʝʲʸʨ ʚʘ ʪʘʣʘʙʦʪʠ ʩʪʘʥʜʘʨʪϲʦ ʜʘʨ ʤʘϲʩʫʣʦʪʠ ʤʫʰʘʭʭʘʩ ʘʟ ṉʦʥʠʙʠ ʤʘ״ʘʪוֹוʫֹ״

ʤʫʘʡʷʥ ʤʝʛʘʨʜʘʜ  [2]. 

ʀʩʪʝ״ʩʦʣʢʫʥʘʥʜʘʛʦʥ ʚʘ ʬʫʨʫʰʘʥʜʘʛʦʥʠ ʤʘ״ʩʫʣʦʪʝ, ʢʠ ״ʘʪʤʘʥ ʩʝʨʪʠʬʠʢʘʪʩʠʷ ʢʘʨʜʘ 

ʤʝʰʘʚʘʜ, ʚʘʟʠʬʘʜʦʨʘʥʜ, ʢʠ ʤʘ״ʩʫʣʦʪʨʦ ʪʘʥ״ʦ ʜʘʨ ʩʫʨʘʪʠ ʤʘʚֹוʫʜ ʙʫʜʘʥʠ ʩʝʨʪʠʬʠʢʘʪʠ ʘʟ 

ʪʘʨʘʬʠ ʤʘץʦʤʦʪʠ ʩʘʣʦ״ʠʷʪʜʦʨ ʜʦʜʘʰʫʜʘ ʚʘ ʸ ʵʲʪʠʨʦʬʛʘʨʜʠʜʘ ʤʝʪʘʚʦʥʘʥʜ ʙʘ ʬʫʨʫʰ ʨʘʩʦʥʘʥʜ, 

ʤʫʪʦʙʠץʘʪʠ ʤʘ״ʩʫʣʦʪʨʦ ʙʘ ʪʘʣʘʙʦʪʠ ʩʘʥʘʜ״ʦʠ ʤʝʲʸʨ , ʢʠ ʘʟ ʨʫʠ ʦʥ״ʦ ʩʝʨʪʠʬʠʢʘʪʩʠʷ ʩʫʨʘʪ 

ʛʠʨʠʬʪʘʘʩʪ ʚʘ ʤʫʚʦʬʠץʘʪʠ ʘʣʦʤʘʪʠ ʦʥʨʦ ʙʘ ʘʣʦʤʘʪʠ ʤʫʪʦʙʠץʘʪ ʪʘʲʤʠʥ ʥʘʤʦʷʥʜ, ʙʘ ʩʘʥʘʜ״ʦʠ 

ʧʝʰʥʠ״ʦʜʢʫʥʘʥʜʘʠ ʤʦʣ ʦʠʜ ʙʘ ʩʝʨʪʠʬʠʢʘʪʩʠʷ ʤʘʲʣʫʤʦʪ ʜʦʜʘ, ʙʘ ʠʩʪʝʲʤʦʣʢʫʥʘʥʜʘʛʦʥ 

ʨʘʩʦʥʠʜʘʥʠ ʠʥ ʤʘʲʣʫʤʦʪʨʦ ʪʘʲʤʠʥ ʥʘʤʦʷʥʜ, ʘʛʘʨ ʤʘ״ʩʫʣʦʪʠ ʩʝʨʪʠʬʠʢʘʪʩʠʷʰʫʜʘ ʙʘ ʩʘʥʘʜ״ʦʠ 

ʤʝʲʸʨ  ʤʫʪʦʙʠץ ʥʘʙʦʰʘʜ, ʜʘʨ ״ʦʣʘʪʠ ʛʫʟʘʰʪʘʥʠ ʤʫ״ʣʘʪʠ ʘʤʘʣʠ ʩʝʨʪʠʬʠʢʘʪ ʤʫʪʦʙʠץʘʪ ʸ ʜʘʨ 

 ʙʦʟʜʦʰʪ ʰʫʜʘʘʩʪ ʸ ʙʝʢʦʨ ״ʦʤʠ ʩʝʨʪʠʬʠʢʘʪʜʠץʘʨʦʨʠ ʤʘץ ʦʣʘʪʝ, ʢʠ ʘʤʘʣʠ ʩʝʨʪʠʬʠʢʘʪ ʙʦ״

ʢʘʨʜʘ ʰʫʜ, ʬʫʨʫʰʠ ʯʫʥʠʥ ʤʘ״ʩʫʣʦʪʨʦ סʘʡʨʠץʦʥʫʥ ʜʦʥʠʩʪʘ ʤʝʰʘʚʘʜ. 

ʄʫʪʦʙʠץʠ ץʦʥʫʥ״ʦʠ ʘʤʘʣʢʫʥʘʥʜʘ ɸʛʝʥʪʠʠ ʩʪʘʥʜʘʨʪʠʟʘʪʩʠʷ, ʤʝʪʨʦʣʦʛʠʷ, 

ʩʝʨʪʠʬʠʢʘʪʩʠʷ ʚʘ ʥʦʟʠʨʦʪʠ ʩʘʚʜʦʠ ʥʘʟʜʠ ״ʫʢʫʤʘʪʠ ּתʫʤ״ʫʨʠʠ ʊʦֹוʠʢʠʩʪʦʥ ʤʘץʦʤʠ ʤʠʣʣʠʠ 

ʩʝʨʪʠʬʠʢʘʪʩʠʷʢʫʥʦʥʠʠ ʤʦʣ (ʢʦʨʫ ʭʠʟʤʘʪʨʘʩʦʥ ) ʤʘ״ʩʫʙ ʜʦʥʠʩʪʘ ʤʝʰʘʚʘʜ ʚʘ ʪʘʨʪʠʙʠ 

ʩʝʨʪʠʬʠʢʘʪʩʠʷʢʫʥʦʥʠʠ ʤʦʣ, ʢʦʨʫ ʭʠʟʤʘʪʨʘʩʦʥʠʨʦ ʤʫʘʡʷʥ ʤʝʢʫʥʘʜ. ɹʦ ״ʘʤʠʥ ʤʘץʩʘʜ ʚʘ ʙʦ 

ʥʘʟʘʨʜʦʰʪʠ ʤʘʥʬʠʘʪʠ ʜʠʛʘʨ ʜʘʚʣʘʪ״ʦ ʥʦʤʛ ʠ ʤʦʣ״ʦʝʨʦ, ʢʠ ʙʦʷʜ ״ʘʪʤʘʥ ʩʝʨʪʠʬʠʢʘʪʩʠʷ ʢʘʨʜʘ 

ʰʘʚʘʥʜ, ʘʟ ʪʘʨʘʬʠ ɸʛʝʥʪʠʠ çʊʦֹוʠʢʩʪʘʥʜʘʨʪè ʜʦʠʤʦ ʪʘסʡʠʨ ʤʝʸʙʘʜ, ʟʝʨʦ ʠʩʪʝ״ʩʦʣʠ ʤʦʣ ʚʘ 

ʚʦʨʠʜʦʪʠ ʦʥ ʭʘʨʘʢʪʝʨʠ ʜʦʠʤ ʚʘ ʪʘסʡʠʨyʙʘʥʜʘ ʜʦʨʘʜ. ʅʦʤʛ ʠ ʤʦʣ״ʦ ʪʠʙץʠ ʪʘʣʘʙʦʪʠ ץʦʥʫʥʠ 

 è ʙʘʲʜʠ ʜʘʨ ɺʘʟʦʨʘʪʠ ʘʜʣʠʷʠץʫץʫ״ ʦʠ ʤʝʲʸʨʠʶ״ʠʢʠʩʪʦʥ çɼʘʨ ʙʦʨʘʠ ʩʘʥʘʜוʫʨʠʠ ʊʦֹ״ʫʤתּ

 ʦʠ ʨʘʩʤʠʠ ʘʭʙʦʨʠ ʫʤʫʤ ʙʘ ʪʘʙʲ״ʘʡʜʠ ʜʘʚʣʘʪ ʛʠʨʠʬʪʘ, ʜʘʨ ʚʦʩʠʪʘץ ʠʢʠʩʪʦʥוʫʨʠʠ ʊʦֹ״ʫʤתּ

ʨʘʩʠʜʘʥʘʰ, ץʫʚʚʘʠ ״ʫץʫץ ʧʘʡʜʦ ʤʝʥʘʤʦʷʜ  [3]. 

ʄʘ״ʩʫʣʦʪʝ, ʢʠ ʤʫʪʦʙʠץʠ ץʦʥʫʥʛʫʟʦʨʠʠ ּתʫʤ״ʫʨʠʠ ʊʦֹוʠʢʠʩʪʦʥ ʜʘʨ ʙʦʨʘʠ 

ʩʝʨʪʠʬʠʢʘʪʩʠʷʠ ʤʘ״ʩʫʣʦʪ ʤʘʚʨʠʜʠ ʩʝʨʪʠʬʠʢʘʪʩʠʷʠ ״ʘʪʤ ץʘʨʦʨ ʥʘʤʝʛʠʨʘʜ, ʙʦ ʪʘʰʘʙʙʫʩʠ 

ʰʘʭʩʦʥʠ ״ʫץʫץ ʚʘ ʰʘ״ʨʚʘʥʜʦʥ ʜʘʨ ʘʩʦʩʠ ץʘʨʦʨʜʦʜʠ ʙʘʡʥʠ ʘʨʠʟʘʜʠ״ʘʥʜʘ ʚʘ ʤʘץʦʤʠ ʦʠʜ ʙʘ 

ʩʝʨʪʠʬʠʢʘʪʩʠʷ ʤʝʪʘʚʦʥʘʜ ʤʘʚʨʠʜʠ ʩʝʨʪʠʬʠʢʘʪʩʠʷʠ ʠʭʪʠʸʨ ץʘʨʦʨ ʛʠʨʘʜ. ʉʝʨʪʠʬʠʢʘʪʩʠʷʠ 

ʠʭʪʠʸʨʠʨʦ ״ʘʨ ʰʘʭʩʠ ״ʫץʫץʠʝ, ʢʠ ʚʘʟʠʬʘʠ ʤʘץʦʤʠ ʩʝʨʪʠʬʠʢʘʪʩʠʷʠ ʠʭʪʠʸʨʠʨʦ ʙʘ ʫ״ʜʘ 

ʛʠʨʠʬʪʘʘʩʪ ʚʘ ʜʘʨ ʤʘץʦʤʦʪʠ ʚʘʢʦʣʘʪʜʦʨʠ ׳ʫʢʫʤʘʪʠ ּתʫʤ״ʫʨʠʠ ʊʦֹוʠʢʠʩʪʦʥ ʪʠʙץʠ ʪʘʨʪʠʙʦʪʠ 

ʤʫץʘʨʨʘʨʛʘʨʜʠʜʘ ʩʠʩʪʝʤʘʠ ʩʝʨʪʠʬʠʢʘʪʩʠʷʨʦ ʘʟ ץʘʡʜ ʛʫʟʘʨʦʥʠʜʘʘʩʪ, ״ʫץʫץ ʜʦʨʘʜ ʤʘʡʣ ʥʘʤʦʷʜ. 

ɼʘʨ ʩʫʨʘʪʠ ʨʠʦʷʠ ʰʘʨʪ״ʦʠ ʟʠʢʨʛʘʨʜʠʜʘ ʩʝʨʪʠʬʠʢʘʪʩʠʷʠ ʠʭʪʠʸʨʠʨʦ ʤʘץʦʤʦʪʠ ʩʝʨʪʠʬʠʢʘʪʩʠʷʠ 

 .ʘʜ״ʦʤ ʜʠוʘʪʤ ʥʠʟ ʘʥֹ״

ɹʦ ʤʘץʩʘʜʠ ʪʦ ״ʘʜʜʠ ʠʤʢʦʥ ʢʘʤ ʢʘʨʜʘʥʠ ʤʠץʜʦʨʠ ״ʫֹוֹוʘʪ״ʦ, ʚʘץʪ ʚʘ ʭʘʨʦֹוʦʪ ʙʘʨʦʠ 

ʛʫʟʘʰʪʘʥʠ ʨʘʩʤʠʸʪʠ ʩʝʨʪʠʬʠʢʘʪʢʫʥʦʥ, ʩʦʜʘ ʥʘʤʫʜʘʥʠ ʙʘʨʘʩʤʠʷʪʜʘʨʦʨʠʠ ʛʫʤʨʫʢ ʚʘ 

ʛʫʟʘʨʦʥʠʜʘʥʠ ʤʦʥʠʪʦʨʠʥʛʠ ʤʦʥʝʘ״ʦʠ ʤʘʲʤʫʨ ʚʘ ʪʠֹוʦʨʘʪ ״ʘʥʛʦʤʠ ʩʦʜʠʨʦʪ, ״ʘʤʢʦʨʠ״ʦʠ 

ʩʫʜʤʘʥʜ ʙʦ ʍʘʜʘʤʦʪʠ ʛʫʤʨʫʢʠ ʥʘʟʜʠ ׳ʫʢʫʤʘʪʠ ּתʫʤ״ʫʨʠʠ ʊʦֹוʠʢʠʩʪʦʥ ʙʘ ʨʦ״ ʤʦʥʜʘ ʰʫʜʘʘʥʜ. 

ɹʦ ʠʥ ʤʘץʩʘʜ ɸʛʝʥʪʠʠ çʊʦֹוʠʢʩʪʘʥʜʘʨʪè  ʣʦʠ״ʘʠ ñʉʦʟʠʰʥʦʤʘʠ ʜʫʪʘʨʘʬʘ ʦʠʜ ʙʘ ״ʘʤʢʦʨʠʠ 

ʠʪʪʠʣʦʦʪ ״ʘʥʛʦʤʠ ʙʘ ʠʰʪʠʨʦʢʯʠʸʥʠ ʬʘʲʦʣʠʷʪʠ ʩʘʚʜʦʠ ʭʦʨʠֹו ʜʦʜʘʥʠ ʩʝʨʪʠʬʠʢʘʪʠ 

ʤʫʪʦʙʠץʘʪ ʙʘʨʦʠ ʚʦʨʠʜʦʪ, ʩʦʜʠʨʦʪ ʚʘ ʪʨʘʥʟʠʪʠ ʤʦʣ״ʦò-ʨʦ, ʢʠ ʘʟ ʪʘʨʘʬʠ ʂɺɼ ñʄʘʨʢʘʟʠ 

ʈʘʚʟʘʥʘʠ ʷʛʦʥʘò ʧʝʰʥʠ״ʦʜ ʛʘʨʜʠʜʘʘʩʪ, ʤʘʚʨʠʜʠ ʙʘʨʨʘʩ ץʘʨʦʨ ʜʦʜ ʚʘ ʤʘʩʲʘʣʘʠ ʙʦʣʦʟʠʢʨ ʜʘʨ 

ʩʦʟʠʰʥʦʤʘ ʙʘ ʠʥʦʙʘʪ ʛʠʨʠʬʪʘ ʰʫʜʘʘʩʪ. ɹʦʷʜ ץʘʡʜ ʢʘʨʜ, ʢʠ ʙʘʨʘʩʤʠʷʪʜʘʨʦʨʠʠ ʢʦʨ״ʦʠ 

ʩʝʨʪʠʬʠʢʘʪʢʫʥʦʥ ʙʘʨʦʠ ʤʦʣʫ ʤʘ״ʩʫʣʦʪʠ ʩʦʜʠʨʦʪ ʜʘʨ ʜʘʚʦʤʠ ʷʢ ʨʫʟ ʘʤʘʣ ʢʘʨʜʘ ʤʝʰʘʚʘʜ ʚʘ 

ʜʘʨ ʠʥ ʩʘʤʪ ʜʘʨ ʤʘץʦʤʦʪ ʤʦʥʲʝʘʝ ʚʫֹוʫʜ ʥʘʜʦʨʘʜ. 

ɼʘʨ ʜʘʚʨʘʠ ʠʩʪʠץʣʦʣʠʷʪ ʵ״ʪʠyֹו ʙʘ ʠʥ ʭʘʜʘʤʦʪ ʙʝʰʪʘʨ ʘ״ʘʤʠʷʪ ʧʘʡʜʦ ʢʘʨʜ. ɿʝʨʦ 

ʤʫʩʪʘץʠʣʠʷʪʠ ʩʠʸʩ ʜʘʨ ʥʘʟʜʠ ʤʘʨʜʫʤʠ ʪʦֹוʠʢ ʚʘʟʠʬʘ ʛʫʟʦʰʪ, ʢʠ ʥʠʩʙʘʪʠ ʘʨʟʠʰ״ʦʠ ʤʠʣʣ ʚʘ 
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ʠʩʪʝ״ʩʦʣʠ ʚʘʪʘʥ ʤʫʥʦʩʠʙʘʪʠ ʜʠʣʩ˄ʟʦʥʘ ʟʦ״ʠʨ ʢʘʨʜʘ ʤʘ״ʩʫʣʦʪʠ ʜʦʭʠʣʠʨʦ ʜʘʨ ʙʘʨʦʙʘʨʠ 

ʤʝʲʸʨ״ʦʠ ʩʪʘʥʜʘʨʪ ʙʘ ʙʦʟʦʨʠ ֹוʘ״ʦʥ ʧʝʰʥʠ״ʦʜ ʢʫʥʘʜ. 

ʀʩʪʠץʣʦʣʠʷʪ ʘʛʘʨ ʘʟ ʷʢ ֹוʦʥʠʙ ʤʫʩʪʘץʠʣʠʷʪʠ ʤʦʨʦ ʪʘʲʤʠʥ ʥʘʤʦʷʜ, ʘʟ ֹוʦʥʠʙʠ ʜʠʛʘʨ ʘʟ 

ʤʦ ʪʘץʦʟʦ ʤʝʢʫʥʘʜ, ʢʠ ʤʠʣʣʘʪʠ ʭʫʜʨʦ ʙʦ ʤʝ״ʥʘʪʠ ״ʘʣʦʣʫ ʰʦʠʩʪʘ ʜʘʨ ʙʘʨʦʙʘʨʠ ʤʠʣʘʪ״ʦʠ 

ʩʦ״ʠʙʪʘʤʘʜʜʫʥʠ ʜʫʥʸ ʤʫʘʨʨʠʬ ʢʫʥʝʤ. ʀʥ ״ʘʜʘʬ ʜʘʨ ״ʦʣʘʪʝ ʘʤʘʣ ʤʝʰʘʚʘʜ, ʢʠ ʘʛʘʨ ʤʦ ʙʦ 

ʤʝ״ʥʘʪʠ ״ʘʣʦʣ, ʜʦʥʠʰʠ ʘʤʠץ, ʪʘֹוʨʠʙʘʠ ʙʦʡ ʙʘ ʠʩʪʝ״ʩʦʣʦʪʠ ʚʘʪʘʥ ʭʫʙ ʤʫʥʦʩʠʙʘʪ ʥʘʤʦʝʤ. 

ʊʦֹוʠʢʠʩʪʦʥʠ ʘʟʠʟʠ ʤʦ ʜʦʨʦʠ ʟʘʭʠʨʘ״ʦʠ ʙʦʡʠ ʪʘʙʠ ʙʫʜʘ, ʢʦʨʢʘʨʜ ʚʘ ʙʘ ״ʘʜʘʬ״ʦʠ ʤʫʘʡʷʥ 

ʠʩʪʠʬʦʜʘ ʢʘʨʜʘʥʠ ʦʥ״ʦ ʘʟ ʤʦ ʤʘʩʲʫʣʠʷʪʠ ʙʘʣʘʥʜʠ ʰʘ״ʨʚʘʥʜ ʚʘ ʚʘʪʘʥʜ˄ʩʪʠʨʦ ʪʘʣʘʙ ʤʝʢʫʥʘʜ. 

ʗʲʥʝ ʜʘʨ ʪʘʪʙʠץʠ ʠʥ ״ʘʜʘʬ״ʦʠ ʥʘֹוʠʙ ʥʘʟʦʨʘʪʠ ʭʘʜʘʤʦʪʠ ʊʦֹוʠʢʩʪʘʥʜʘʨʪ ʭʝʣʝ ʤʫ״ʠʤ ʤʝʙʦʰʘʜ. 

ɹʦʷʜ ץʘʡʜ ʢʘʨʜ, ʢʠ ʜʘʨ ֹוʘʨʘʸʥʠ ʠʩʪʝ״ʩʦʣʦʪʠ ʚʘʪʘʥ ʙʘ ʨʦ״ ʤʦʥʜʘʥʠ ʯʦʨʘʙʠʥʠ״ʦʠ 

ʪʘʨסʠʙʦʪ ʚʘ ʦʤ˄ʟʠʰ ʙʦ ʩʦ״ʠʙʢʦʨʦʥ ʦʠʜ ʙʘ ֹוʦʨ ʢʘʨʜʘʥʠ ʥʠʟʦʤ״ʦʠ ʙʝʭʘʪʘʨ ʚʘ  ʙʘʣʘʥʜ 

ʙʘʨʜʦʰʪʘʥʠ ʩʠʬʘʪʠ ʤʘ״ʩʫʣʦʪʠ ʩʦʜʠʨʦʪ ʘʟ ʚʘʟʠʬʘ״ʦʠ ʘʬʟʘʣʠʷʪʥʦʢʠ ʊʦֹוʠʢʩʪʘʥʜʘʨʪ ʜʘʨ 

ʟʘʤʦʥʠ ʠʩʪʠץʣʦʣʠʷʪ ʙʘ ״ʠʩʦʙ ʤʝʨʘʚʘʜ. ׳ʘʤʟʘʤʦʥ, ʙʦʣʦʨʘʚʠʠ ʩʘʪ״ʠ ʟʠʥʜʘʛʠʠ ʩʦʢʠʥʦʥʠ ʢʠʰʚʘʨ 

ʚʘ ʪʘʲʤʠʥʠ ʤʘʨʜʫʤ ʙʦ ʤʘ״ʩʫʣʦʪʠ ʩʠʬʘʪʥʦʢ ʚʘ ʜʘʨ ʙʘʨʦʙʘʨʠ ʠʥ ʤʫʘʨʨʠʬʠʠ ʤʘ״ʩʫʣʦʪʠ 

ʙʦʩʠʬʘʪʠ ʚʘʪʘʥ ʜʘʨ ʘʨʩʘʠ ֹוʘ״ʦʥ, ʙʝʰʫʙ״ʘ, ʘʟ ʤʘʩʲʫʣʠʷʪʰʠʥʦʩʠʠ ʢʦʨʤʘʥʜʦʥʠ ʠʥ ʩʦ״ʘ 

ʚʦʙʘʩʪʘ ʘʩʪ. פʘʡʜ ʢʘʨʜʘʥ ʙʘ ʤʘʚʨʠʜʘʩʪ, ʢʠ ʊʦֹוʠʢʩʪʘʥʜʘʨʪ ֹוʠ״ʘʪʠ ʪʘʪʙʠץʠ ץʦʥʫʥ״ʦʠ ׳ʫʢʫʤʘʪʠ 

 ʪʠʩʦʜʠʸʪʠ ʢʠʰʚʘʨ ʤʘʩʲʫʣ ʤʝʙʦʰʘʜ. ɼʘʨץʤ ʛʫʟʦʰʪʘʥ ʙʘ ʨʫʰʜʠ ʠ״ʠʢʠʩʪʦʥ ʚʘ ʩʘוʫʨʠʠ ʊʦֹ״ʫʤתּ

ʪʘʤʦʤʠ ʨʘʚʘʥʜʠ ʥʘʟʦʨʘʪʠ ʩʠʬʘʪʠ ʤʘ״ʩʫʣʦʪʠ ʚʘʪʘʥ  ʚʘ ʚʦʨʠʜʦʪ  ʜʘʨ ʤʘʜʜʠ ʘʚʚʘʣ ʤʘʥʬʠʘʪʠ 

ʠʩʪʝʲʤʦʣʢʫʥʘʥʜʘ ʚʘ ʜʘʚʣʘʪ ʤʝʠʩʪʘʜ ʚʘ ʪʘʥ״ʦ ʙʘʲʜʠ ʠʥ ʤʘʥʬʠʘʪʠ ʠʩʪʝ״ʩʦʣʢʫʥʘʥʜʘʛʦʥ ʙʘ ʥʘʟʘʨ 

ʛʠʨʠʬʪʘ ʤʝʰʘʚʘʜ. 

ʍʫʰʙʘʭʪʦʥʘ, ʠʤʨ˄ʟ ʜʘʨ ʧʘʨʪʘʚʠ ʠʩʪʠץʣʦʣʠʷʪʠ ʩʠʸʩ ʚʘ ʜʘʩʪʫʨʫ ״ʠʜʦʷʪ״ʦʠ ɸʩʦʩʛʫʟʦʨʠ 

ʩʫʣ״ʫ ʚʘ״ʜʘʪʠ ʤʠʣʣ - ʇʝʰʚʦʠ ʤʠʣʣʘʪ, ʇʨʝʟʠʜʝʥʪʠ ʤʘʤʣʘʢʘʪ, ʤʫ״ʪʘʨʘʤ ʕʤʦʤʘʣṯ ʈʘϲʤʦʥ 

ʢʠʰʚʘʨʠ ʩʦ״ʠʙʠʭʪʠʸʨʠ ʤʦ ʥʠʟ ʧʘʡʛʠʨʦʥʘ ʪʦ ʙʘ ʟʠʥʘʠ ʜʘʚʣʘʪʜʦʨʠʠ ʤʫʦʩʠʨ ʨʘʩʠʜʘ, ʜʘʨ 

ʬʘʨֹוʦʤʠ ʜʘ״ʘʠ ʜʫʶʤʠ ʘʩʨʠ XXI ʤʦ ʙʘ ʩ˄ʠ ʤʘʨ״ʠʣʘʠ ʥʘʚʠ ʪʘʨʘץץʠʸʪ, ʪʘ״ʢʠʤʫ ʪʘץʚʠʷʪʠ 

ʜʘʚʣʘʪʜʦʨʠʠ ʤʫʩʪʘץʠʣʠ ʭʫʜ, ʜʘʚʨʘʠ ʨʫʰʜʠ ʫʩʪʫʚʦʨ ʚʦʨʠʜ ʛʘʨʜʠʜʘ, ʨ˄ʟ ʪʦ ʨ˄ʟ ʜʘʨ ʙʝ״ʪʘʨ 

ʢʘʨʜʘʥʠ ʟʠʥʜʘʛʠʠ ʰʦʠʩʪʘʠ ʩʦʢʠʥʦʥʠ ʤʘʤʣʘʢʘʪ ץʘʜʘʤ״ʦʠ ʫʩʪʫʚʦʨ ʛʫʟʦʰʪʘ ʠʩʪʦʜʘʝʤ. ɸʟ ʠʥ 

ʣʠ״ʦʟ, ʜʘʨ ʠʥ ʤʘʨ״ʠʣʘʠ ״ʘʩʩʦʩ, ʜʘʚʨʘʝ, ʢʠ ʤʘʨʜʫʤʠ ʪʦֹוʠʢ ʜʘʨ ״ʘʤʘ ʨʠʰʪʘ״ʦʠ ״ʘʸʪ ʫʩʪʫʚʦʨʦʥʘ 

ʛʦʤ ʙʘʨʜʦʰʪʘ ʠʩʪʦʜʘʘʩʪ, ʤʘʩʲʘʣʘʠ ʩʪʘʥʜʘʨʪʢʫʥʦʥ  ʷʢʝ ʘʟ ʰʦʭʘ״ʦʠ ʤʫ״ʠʤʤʠ ʩʘʤʪʠ ʙʝʭʘʪʘʨʠʠ 

ʤʘ״ʩʫʣʦʪ ʙʘ ״ʠʩʦʙ ʤʝʨʘʚʘʜ. 
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ɹʦץʠʤʦʥʜʘ״ʦʠ ʢʦʨʢʘʨʜʠ ʤʘ״ʩʫʣʦʪʠ ʢʠʰʦʚʘʨʟ  ʩʘʨʯʘʰʤʘ״ʦʠ ֹוʦʣʠʙʠ ʘʥʪʠʦʢʩʠʜʘʥʪ״ʦʠ ʪʘʙʠ  

ʚʘ ʥʘʭʠ ʧʘʨ״ʝʟ  ʤʝʙʦʰʘʥʜ [1] ʙʦ ״ʘʤʠʥ ʤʘץʩʘʜ, ʤʘʚʨʠʜ ʙʘ ʟʠʢʨ ʘʩʪ, ʢʠ ɼʘʨ ּתʫʤ״ʫʨʠʠ 

ʊʦֹוʠʢʠʩʪʦʥ ʤʘʥʙʘ̡״ʦʠ ʟʠʸʜʠ ʧʘʨʪʦʚ״ʦʠ ʩʘʙʟʘʚʦʪʫ ʤʝʚʘֹוʦʪ ʤʘʚֹוʫʜʘʥʜ, ʘʤʤʦ ʜʘʨ ʙʦʨʘʠ ʪʘʨʢʠʙ 

ʚʘ ʬʘʲʦʣʠʷʪʠ ʧʘʡʚʘʩʪʘʛʠ״ʦʠ ʘʥʪʠʦʢʩʠʜʘʥʪ ʤʘʲʣʫʤʦʪʠ ʜʘץʠץ  ʙʘ ״ʘʜʜʠ ʢʦʬ  ʢʘʤ ʘʩʪ. 

Nawal, N.Z., Zeitoun, M.A.M., Barbary, O.M.,  ʦʠʜ ʙʘ ʠʩʪʝ״ʩʦʣ ʚʘ ʤʫʘʡʷʥ ʢʘʨʜʘʥʠ 

ʧʘʡʚʘʩʪʘʛʠ״ʦʠ ʘʥʪʠʦʢʩʠʜʘʥʪʨʦ ʜʘʨ ʙʘʲʟʝ ʧʘʨʪʦʚ״ʦʠ ʩʘʙʟʘʚʦʪ ʚʘ ʤʝʚʘ״ʦ ʪʘץ״ʠץ ʢʘʨʜʘʘʥʜ. ʆʥ״ʦ 

ʩʫʣʦʪʠ ʠʣʦʚʘʛ״ʘʡʜ ʥʘʤʫʜʘʘʥʜ, ʢʠ ʤʘץ  ʙʦʷʜ ʧʫʨʨʘ ʪʘ״ʣʠʣʠ ʘʤʠץ ʛʫʟʘʨʦʥʠʜʘ ʰʘʚʘʥʜ, ʪʦ ʙʘ 

ʤʫ״ʠʪʠ ʟʠʩʪ ʪʘʲʩʠʨʠ ʤʫʩʙ  ʥʘʨʘʩʦʥʘʥʜ ʸ ʦʥ״ʦʨʦ ʙʘ ʤʘ״ʩʫʣʦʪʠ ʤʫʬʠʜ ʪʘʙʜʠʣ ʜʠ״ʘʥʜ. 

ʄʫʪʘʥʦʩʠʙʘʥ, ʭʦʩʠʷʪ״ʦʠ ʬʫʥʢʩʠʦʥʘʣʠʠ ʙʘʲʟʝ ֹוʫʟʲ״ʦʠ ʧ ʩʪ, ʙʘ ʤʦʥʘʥʜʠ ʧʝʢʪʠʥ, ʬʣʘʚʦʥʦʠʜ״ʦ, 

ʢʘʨʦʪʠʥʦʠʜ״ʦ, ʣʠʤʦʥʝʥ ʚʘ ʬʣʘʚʦʥ״ʦʠ ʧʦʣʠʤʝʪʦʢʩʠ  ʙʦʷʜ ʙʘ ʥʘʟʘʨ ʛʠʨʠʬʪʘ ʰʘʚʘʥʜ  [2]. 

ʊʘʨʙʫʟ ʤʝʚʘʠ ʜʦʨʦʠ ʘ״ʘʤʠʷʪʠ ʙʫʟʫʨʛʠ ʠץʪʠʩʦʜ  ʙʫʜʘ, ʠʩʪʝ״ʩʦʣʠ ʦʥ ʜʘʨ ʩʘʨʦʩʘʨʠ ֹוʘ״ʦʥ 

ʪʘץʨʠʙʘʥ 93,7 ʤʠʣʣʠʦʥ ʪʦʥʥʘʨʦ ʪʘʰʢʠʣ ʤʝʜʠ״ʘʜ [1]. ʏʠʥ ʙʫʟʫʨʛʪʘʨʠʥ ʠʩʪʝ״ʩʦʣʢʫʥʘʥʜʘ (62,3 

 ,ʦʣ ʤʝʢʫʥʘʜסʦʡʠ 11-ʫʤʨʦ ʠʰוֹ ʦʥ״ʘוֹ ʠʢʠʩʪʦʥ, ʢʠ ʜʘʨוʦʣʝ ʢʠ ʊʦֹ״ ʘʟʦʨ ʤʣʥ ʪʦʥʥʘ), ʜʘʨ״

ʙʫʟʫʨʛʪʘʨʠʥ ʪʘʚʣʠʜʢʫʥʘʥʜʘʠ ʀʪʪʠ״ʦʜʠ ɸʚʨʫʧʦ ʤʝʙʦʰʘʜ. ɼʘʨ ʩʦʣʠ 2007 ʤʘʡʜʦʥʠ ʢʠʰʪʠ 

ʪʘʨʙʫʟ ʜʘʨ ʀʩʧʘʥʠʷ 16 900 ʛʝʢʪʘʨ ʚʘ ʠʩʪʝ״ʩʦʣʠ ʫʤʫʤʠʠ ʦʥ 0,79 ʤʠʣʣʠʦʥ ʪʦʥʥʘʨʦ ʪʘʰʢʠʣ ʜʦʜ.  

ʊʘʨʙʫʟʨʦ ʙʠʩʸʨ ʦʜʘʤʦʥ ʜʘʨ ʩʘʨʦʩʘʨʠ ֹוʘ״ʦʥ ״ʘʤʯʫʥ ʤʝʚʘʠ ʪʘʨʫ ʪʦʟʘ ʠʩʪʠʬʦʜʘ ʤʝʢʫʥʘʥʜ, 

ʢʠ ץʠʩʤʘʥ ʘʟ ʢʘʣʦʨʠʷ״ʦ ʢʘʤ ʚʘ ʭʝʣʝ ʩʝʨסʠʟʦʠ  ʪʘʰʥʘʰʠʢʘʥ ʘʩʪ [2]. ʊʘʨʙʫʟ ʘʟ ʬʠʪʦʥʫʪʨʠʝʥʪ״ʦ, 

ʘʟ ץʘʙʠʣʠ ʣʠʢʦʧʝʥ  [3], ʷʢ ʧʝʰʛʫʟʘʰʪʘʠ ɓ-ʢʘʨʦʪʠʥ ʚʘ ʢʘʨʦʪʠʥʦʠʜ ʭʝʣʝ ʙʦʡ ʘʩʪ, ʟʝʨʦ ץʦʙʠʣʠʷʪʠ 

ʘʥʪʠʦʢʩʠʜʘʥʪʠ ʦʥ ʜʘʨ ʪʦʟʘ ʢʘʨʜʘʥʠ ʥʘʤʫʜ״ʦʠ ʨʝʘʢʪʠʚʠʠ ʦʢʩʠʛʝʥ, ʢʠ ʙʦʠʩʠ ʟʘʨʘʨʠ ʦʢʩʠʜʰʘʚ  

ʚʘ ʘʟ ʜʘʩʪ ʜʦʜʘʥʠ ʬʫʥʢʩʠʷʠ ʜʫʨʫʩʪʠ ״ʫֹוʘʡʨʘ ʤʝʛʘʨʜʘʜ [4]. ʊʘʜץʠץʦʪ״ʦʠ ʵʧʠʜʝʤʠʦʣʦʛ  ʥʠʰʦʥ 

ʜʦʜʘʥʜ, ʢʠ ʠʩʪʝʲʤʦʣʠ ʟʠʸʜʠ ʤʝʚʘʶ ʩʘʙʟʘʚʦʪʠ ʜʦʨʦʠ ʣʠʢʦʧʝʥ ʙʦ ʢʦ״ʠʰʠ ʙʝʤʦʨʠʠ ʠʰʝʤʠʷʠ ʜʠʣ 

ʚʘ ʙʘʲʟʝ ʥʘʤʫʜ״ʦʠ ʩʘʨʘʪʦʥʠ ʧʨʦʩʪʘʪʘ ʚʘ ʛʫʨʜʘ ʘʣʦץʘʤʘʥʜ ʘʩʪ [5]. ʀʣʦʚʘ ʙʘʨ ʠʥ, ʠʩʙʦʪ ʰʫʜʘʘʩʪ, 

ʢʠ ʰʘʨʙʘʪʠ ʪʘʨʙʫʟ ʢʦʥʩʝʥʪʨʘʪʩʠʷʠ ʧʣʘʟʤʘʠ ʭʫʥʠ ʣʠʢʦʧʝʥ ʚʘ ɓ-ʢʘʨʦʪʠʥʨʦ ʜʘʨ ʦʜʘʤʦʥ ʟʠʸʜ 

ʤʝʢʫʥʘʜ  [6, 7]. 

ʇʘʡʚʘʩʪʘʛʠʠ HPLC ʙʦ ESIïQTOFïMS ״ʘʤʯʫʥ ʷʢ ʫʩʫʣʠ ʤʫʬʠʜʠ ʪʘ״ʣʠʣ  ʙʘʨʦʠ ֹוʫʜʦ ʚʘ 

ʪʘʚʩʠʬ ʢʘʨʜʘʥʠ ʧʘʡʚʘʩʪʘʛʠ״ʦʠ ʬʠʪʦʭʠʤʠʷʚ  (ʘʩʦʩʘʥ ʧʘʡʚʘʩʪʘʛʠ״ʦʠ ʬʝʥʦʣ ) ʜʘʨ C.lanatus 

ʥʠʰʦʥ ʜʦʜʘ ʰʫʜʘʘʩʪ. פʦʙʠʣʠ ʟʠʢʨ ʘʩʪ, ʢʠ 71 ʧʘʡʚʘʩʪʘʛʠ״ʦʠ ʬʝʥʦʣ  ʚʘ ץʫʪʙ  ʙʦ ʫʩʫʣʠ 

ʧʝʰʥʠ״ʦʜʰʫʜʘ ʙʦ ʠʩʪʠʬʦʜʘ ʘʟ ʤʫʘʡʷʥʢʫʥʠʠ ʜʘץʠץʠ ʤʘʩʩʘʠ ʠʦʥ״ʦʠ ʜʝʧʨʦʪʦʥʠʟʘʪʩʠʷʰʫʜʘ 

(ʤʘʲʣʫʤʦʪʠ MS ʚʘ ʥʘʤʫʥʘʠ ʪʘץʩʠʤʦʪʠ MS/MS) ʤʫʘʡʷʥ ʢʘʨʜʘ ʰʫʜʘʥʜ. ʀʥ ʛʫʟʦʨʠʰ ʦʤ ʟʠʰʠ 

ʧʝʰʘʢʠʠ ʬʠʪʦʢʠʤʠʸʚʠʠ ʪʘʨʙʫʟʨʦ ʙʘʨʨʘʩ ʢʘʨʜʘ, ʠʥʯʫʥʠʥ ʪʘʚʩʠʬʠ ʘʚʚʘʣʠʥʠ ʠʥ 

ʧʘʡʚʘʩʪʘʛʠ״ʦʨʦ ʜʘʨ ʩʝʣʣʶʣʦʟʘʠ ʦʥ ʥʠʰʦʥ ʤʝʜʠ״ʘʜ. ɼʘʨ ʠʥ ʟʘʤʠʥʘ, ʤʘʲʣʫʤʦʪ״ʦʠ 

 ʦʠ״ʘʪʠ ʩʠʬʘʪ ʤʘʥʙʘʠ ʙʦʡʠ ʧʘʡʚʘʩʪʘʛʠ״ʠוֹ ʘʥʜ, ʢʠ ʪʘʨʙʫʟ ʘʟ״ʘʤʲʦʚʘʨʜʘʰʫʜʘ ʥʠʰʦʥ ʤʝʜʠוֹ

ʬʝʥʦʣ  ʙʘ ʤʦʥʘʥʜʠ ʬʣʘʚʦʥʦʠʜ״ʦ ʤʝʙʦʰʘʜ. ʀʣʦʚʘ ʙʘʨ ʠʥ, ʤʘʲʣʫʤʦʪ ʤʝʪʘʚʦʥʘʜ ʙʘʨʦʠ ʙʝ״ʪʘʨ 

ʢʘʨʜʘʥʠ ֹוʘʜʚʘʣ״ʦʠ ʪʘʨʢʠʙʠ סʠʟʦ ʤʫʬʠʜ ʙʦʰʘʜ. 

ʊʘ״ʣʠʣ״ʦ ʥʠʰʦʥ ʜʦʜʘʥʜ, ʢʠ ʧʝʨʠʢʘʨʧ ʚʘ ʪʫʭʤʠ ʭʘʨʙʫʟʘ״ʦʠ ʪʘʣʭ, ʢʠ ʜʘʨ ʤʘʨ״ʠʣʘ״ʦʠ 

ʛʫʥʦʛʫʥʠ ʢʘʤʦʣʦʪ ֹוʘʤʲʦʚʘʨ  ʢʘʨʜʘ ʰʫʜʘʘʥʜ, ʥʠʰʦʥ ʜʦʜʘʥʜ, ʢʠ ʥʘʤ , ʢʨʘʭʤʘʣ ʚʘ ʤʠץʜʦʨʠ 

ʫʤʫʤʠʠ ʘʥʛʠʰʪʦʙʠ ʧʘʨ״ʝʟʠʠ ʧʝʨʠʢʘʨʧ ʥʠʩʙʘʪ ʙʘ ʪʫʭʤ״ʦʠ ʧʫʭʪʘ ʭʝʣʝ ʙʘʣʘʥʜʪʘʨ ʘʩʪ (ץʠʤʘʪʠ P 
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<0,05). ʊʫʭʤʠ ʭʘʨʙʫʟʘʠ ʧʫʭʪʘʨʘʩʠʜʘ, ʢʠ ʜʘʨ ʪʘʨʢʠʙʘʰ ʪʘץʨʠʙʘʥ 30% ʣʠʧʠʜ״ʦ ʘʩʦʩʘʥ ״ʘʤʯʫʥ 

ʢʠʩʣʦʪʘʠ ʣʠʥʦʣʝʥ  ʤʘʚֹוʫʜ ʘʩʪ, ʤʝʪʘʚʦʥʘʜ ʤʘʥʙʘʠ ʭʫʙʠ ʪʘʙʠʠʠ CLA ʙʦʰʘʜ. ʉʘʬʝʜʘ״ʦ ʤʘʥʙʘʠ 

ʭʫʙʠ ʘʤʠʥʦʢʠʩʣʦʪʘ״ʦʠ ʤʫ״ʠʤ ʤʝʙʦʰʘʥʜ (Val, Met, Cys, Ile, Phe, Tyr ʚʘ Lys). ʊʫʭʤʠ״ʦʠ 

ʧʫʭʪʘʰʫʜʘ, ʢʠ ʟʠʸʜʘ ʘʟ 30% ʧʨʦʪʝʠʥ ʜʦʨʘʥʜ, ʤʝʪʘʚʦʥʘʥʜ ʷʢ ʤʘʥʙʘʠ ʭʫʙʠ ʩʘʬʝʜʘ ʙʘʨʦʠ 

ʢʦʤʧʦʥʝʥʪ״ʦʠ ʬʫʥʢʩʠʦʥʘʣʠʠ ʩʠʩʪʝʤʘʠ סʠʟʦ ʙʦʰʘʥʜ. ʄʠʥʝʨʘʣ״ʦʠ ʘʩʦʩʠʠ ʭʘʨʙʫʟʘ P, K, Mg, S 

ʚʘ Ca ʙʫʜʘʥʜ. ʍʘʨʙʫʟʘʠ ʪʘʣʭʨʦ ʤʝʪʘʚʦʥ ʤʘʥʙʘʠ ʭʫʙʠ ʠʥ ʤʦʜʜʘ״ʦʠ סʠʟʦ  .ʠʩʦʙ ʢʘʨʜ״ 

ʅʘʪʠֹוʘʠ ʪʘ״ʣʠʣ״ʦʠ ʤʦ ʥʠʰʦʥ ʜʦʜ, ʢʠ ʧ ʩʪʠ ʭʘʨʙʫʟʘʨʦ ʤʝʪʘʚʦʥ ״ʘʤʯʫʥ ʤʘʥʙʘʠ ʙʦʡʠ 

ʢʘʨʙʦʛʠʜʨʘʪ״ʦ, ʩʘʬʝʜʘ״ʦ, ʢʘʣʩʠʡ, ʢʘʣʠʡ ʚʘ ʧʦʣʠʬʝʥʦʣ״ʦ ״ʠʩʦʙ ʢʘʨʜ. ʊʘ״ʣʠʣʠ HPLC 

ʤʫʨʘʢʢʘʙʠʠ ʙʘʣʘʥʜʠ ʪʘʨʢʠʙʠ ʬʝʥʦʣʠʠ ʧ ʩʪʨʦ ʥʠʰʦʥ ʚʘ ʠʤʢʦʥ ʜʦʜ, ʢʠ ʥ  ʩʠʥʬʠ ״

ʧʘʡʚʘʩʪʘʛʠ״ʦʠ ʬʝʥʦʣ , ʤʘʭʩʫʩʘʥ ʢʠʩʣʦʪʘ״ʦʠ ʛʠʜʨʦʢʩʠʙʝʥʟʦʡ ʚʘ ʬʣʘʚʦʥ״ʦ ʤʫʘʡʷʥ ʢʘʨʜʘ 

ʰʘʚʘʥʜ. ʅʘʪʠֹוʘ״ʦʠ ʠʥ ʪʘץ״ʠץʦʪ ʥʠʰʦʥ ʤʝʜʠ״ʘʥʜ, ʢʠ ʧ ʩʪʠ ʭʘʨʙʫʟʘ ʤʝʪʘʚʦʥʘʜ ʩʫʙʩʪʨʘʪ״ʦʠ 

ʪʘʙʠʠʠ ʘʨʟʦʥ ʚʘ ʩʘʤʘʨʘʥʦʢʨʦ ʙʘʨʦʠ ʩʘʥʦʘʪʠ ʭ ʨʦʢʚʦʨ  ʚʘ ʜʦʨʫʩʦʟ  ʧʝʰʥʠ״ʦʜ ʢʫʥʘʜ. נʘʡʨ ʘʟ 

ʠʥ, ʠʩʪʠʬʦʜʘʠ ʤʘ״ʩʫʣʦʪʠ ʠʣʦʚʘʛʠʠ ʭʘʨʙʫʟʘ ʙʘ ʢʘʤ ʢʘʨʜʘʥʠ ʭʘʨʦֹוʦʪ ʚʘ ʤʫʰʢʠʣʦʪʠ ʵʢʦʣʦʛʠʠ 

ʚʦʙʘʩʪʘ ʙʘ ʧʘʨʪʦʚʠ ʦʥ״ʦ ʤʫʩʦʠʜʘʪ ʤʝʢʫʥʘʜ. 

ɼʘʨ ʥʘʟʜʠ ʢʘʬʝʜʨʘʠ ʤʦʰʠʥ ʚʘ ʜʘʩʪʛʦ״״ʦʠ ʠʩʪʝ״ʩʦʣʠ ʭ ʨʦʢʘ ʪʘ״ʣʠʣʠ ʠʩʪʝ״ʩʦʣʠ ʦʟʤʦʠʰ 

ʙʘʨʦʠ ʠʣʦʚʘ ʢʘʨʜʘʥʠ ʭʦʢʘ ʙʦ ʠʩʪʠʬʦʜʘ ʘʟ ʧ ʩʪʠ ʪʘʨʙʫʟ ʚʘ ʭʦʢʘ״ʦʠ ʧ ʩʪʠ ʭʘʨʙʫʟʘʠ ʤʘ״ʘʣʣ  ʜʘʨ 

ʧʠʨʦʞʥ  ʛʫʟʘʨʦʥʠʜʘ ʰʫʜ. ʍʘʤʠʨʠ ʧʠʨʦʞʥ , ʢʠ ʙʦ ץʠʩʤʘʥ ʠʚʘʟ ʢʘʨʜʘʥʠ ʦʨʜ ʸ ʨʘʚסʘʥ ʙʦ ʧ ʩʪʠ 

ʪʘʨʙʫʟʠ 6 % ʸ ʭʦʢʘ״ʦʠ ʧ ʩʪʠ ʭʘʨʙʫʟʘʠ ñɸʤʠʨ ò ʜʘʨ ʤʫץʦʠʩʘ ʙʦ ʦʨʜʠ ʛʘʥʜʫʤʠʠ 100% 

ʪʘʡʸʨʰʫʜʘ ֹוʫʟʲ״ʦʠ ʙʠʦʘʢʪʠʚ  ʜʦʰʪ. ʇ ʩʪʠ ʤʝʚʘʠ ʪʘʨʙʫʟ ʚʘ ʭʘʨʙʫʟʘʠ ñɸʤʠʨ ò ʙʘʨʦʠ 

ʬʘʦ̡ʣʠʷʪʠ ʘʥʪʠʦʢʩʠʜʘʥʪ״ʦ ʚʘ ʟʠʸʜ ʢʘʨʜʘʥʠ ʤ ʜʦʨʠʠ ʧʠʨʦʞʥ״ʣʘʪʠ ʥʠʛʦ״  ʭʫʙ ʙʫʜʘʥʜ. ɹʘʨʦʠ 

ʙʘ ʜʘʩʪ ʦʚʘʨʜʘʥʠ ʧʠʨʦʞʥʠʠ ץʦʙʠʣʠ ץʘʙʫʣ ʠʚʘʟ ʢʘʨʜʘʥʠ ʦʨʜʠ ʛʘʥʜʫʤʠʠ 6% ʪʘʚʩʠʷ ʜʦʜʘ 

ʤʝʰʘʚʘʜ. ʋʤʫʤʘʥ, ʪʘʚʩʠʷ ʢʘʨʜʘʥ ʤʫʤʢʠʥ ʘʩʪ, ʢʠ ʪʝʭʥʦʣʦʛʠʷʠ ʠʩʪʠʬʦʜʘʠ ʧ ʩʪʠ ʪʘʨʙʫʟ ʚʘ 

ʭʦʢʘ״ʦʠ ʧ ʩʪʠ ʭʘʨʙʫʟʘʠ ʥʘʚʲʠ ñɸʤʠʨ ò ʙʦʷʜ ʜʘʨ ʩʘʥʦʘʪʠ ʭ ʨʦʢʚʦʨ  ʙʘʨʦʠ ʩʘʨʬʘʢʦʨʦʥʘ 

ʠʩʪʠʬʦʜʘ ʙʫʨʜʘʥʠ ʘʰʸʠ ʤʘ״ʘʣʣ  ʚʘ ʜʦʭʠʣ ʢʘʨʜʘʥ ʙʘ ʪʘʨʢʠʙʠ ʦʥ  ʚʘ ʪʘʲʤʠʥʠ ʧʠʨʦʞʥ  ʙʦ ʘʰʸʠ 

ʭʦʩʠʷʪʠ ʬʫʥʢʩʠʦʥʘʣ  ʙʝʰʪʘʨ ʘʥʪʠʦʢʩʠʜʘʥʪ״ʦ ʪʘʚʩʠʷ ʜʦʜʘ ʤʝʰʘʚʘʜ.  

ʍʫʣʦʩʘ. ɹʦʷʜ ץʘʡʜ ʥʘʤʦʷʤ, ʢʠ ʤʝʚʘʠ ʪʘʨʙʫʟ ʚʘ ʭʘʨʙʫʟʘ ʜʦʨʦʠ ʪʘʨʢʠʙʠ ʙʘʣʘʥʜʠ ʙʠʦʣʦʛ  

ʙʫʜʘ, ʜʘʨ ʪʘʨʢʠʙʠ ʭʝʰ ʙʝʰʪʘʨ ʤʦʜʜʘ״ʦʠ ʬʘʲʦʣʠ ʙʠʦʣʦʛ, ʢʠ ʙʘʨʦʠ ʪʘʲʤʠʥ ʥʘʤʫʜʘʥʠ ʷʢʝ ʘʟ 

ʘʨʨ״ ʠʩʤʠ ʥʠʸʟʠץ ʟʘʠ ʦʜʘʤʦʥ ʘʩʪ, ʠʩʪʠʬʦʜʘ ʙʫʨʜʘʥ ʤʫʤʢʠʥ ʘʩʪ. ʊʘʨʢʠʙʠ ʭʠʤʠʷʚʠʠ ʤʝʚʘʠ 

ʪʘʨʙʫʟ ʚʘ ʭʘʨʙʫʟʘ, ʤʘʭʩʫʩʘʥ ʧ ʩʪʠ ʦʥ, ʢʠ ʜʘʨ ʪʘʨʢʠʙʠ ʭʫʜ ʩʝʬʝʜʘ ʚʘ ʤʠʥʝʨʘʣ״ʦ ʚʘ ʤʘʭʩʫʩʘʥ 

ʧʘʡʚʘʩʪʘʛʠ״ʦʠ ʬʝʥʦʣʠʨʦ ʜʦʨʦ ʤʝʙʦʰʘʜ, ʙʘʨʦʠ ʢʦʨʢʘʨʜ ʚʘ ʠʩʪʠʬʦʜʘ ʜʘʨ ʩʘʥʦʘʪʠ ʭ ʨʦʢʘ ʤʫ״ʠʤ 

ʘʩʪ. 
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ʇʨʦʠʟʚʦʜʩʪʚʦ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʠʟ ʣʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʧʝʨʝʨʘʙʦʪʢʘ ʠʭ ʧʨʦʜʫʢʪʦʚ ʩ 

ʮʝʣʴʶ ʫʚʝʣʠʯʝʥʠʷ ʧʝʨʝʯʥʷ ʜʝʢʦʨʘʪʠʚʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠʟ ʤʘʩʣʠʯʥʳʭ ʩʝʤʷʥ ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʥʘʫʯʥʦʡ ʟʘʜʘʯʝʡ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʦʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʜʘʣʴʥʝʡʰʝʤʫ ʧʦʚʳʰʝʥʠʶ 

ʫʨʦʚʥʷ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ. 

ʅʘʠʙʦʣʝʝ ʚʩʪʨʝʯʘʝʤʳʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ɿʝʨʘʬʰʘʥʩʢʠʡ 

ʤʦʞʞʝʚʝʣʴʥʠʢ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʝʯʥʦ-ʟʝʣʸʥʦʝ ʜʝʨʝʚʦ ʚʳʩʦʪʦʡ ʜʦ 25 ʤ ʩ ʨʘʩʢʠʜʠʩʪʳʤʠ 

ʚʝʪʚʷʤʠ ʠ ʢʦʥʠʯʝʩʢʦʡ ʛʫʩʪʦʡ ʢʨʦʥʦʡ. ʂʦʨʘ ʢʨʘʩʥʦʚʘʪʘʷ. ʇʦʙʝʛʠ ʩʠʣʴʥʦʚʝʪʚʠʩʪʳʝ, 

ʪʦʨʯʘʱʠʝ, ʢʦʨʦʪʢʠʝ, ʪʦʣʩʪʦʚʘʪʳʝ, ʪʸʤʥʦ-ʟʝʣʸʥʳʝ. ʏʝʰʫʝʚʠʜʥʳʝ ʣʠʩʪʴʷ ʫʜʣʠʥʸʥʥʦ-

ʣʘʥʮʝʪʥʳʝ, ʦʚʘʣʴʥʳʝ. ʀʛʦʣʴʯʘʪʳʝ ʣʠʩʪʴʷ ʪʦʥʢʠʝ, ʣʘʥʮʝʪʥʳʝ. ʇʣʦʜ - ʰʠʰʢʦʷʛʦʜʘ, 

ʤʷʩʠʩʪʘʷ, ʷʛʦʜʦʦʙʨʘʟʥʘʷ, ʩ ʩʠʟʳʤ ʥʘʣʸʪʦʤ, ʤʝʣʢʘʷ, ʩ 6 ʩʝʤʝʥʘʤʠ [1]. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʦʩʣʦ ʟʥʘʯʝʥʠʝ ʣʝʯʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ 

ʨʘʩʪʝʥʠʷʤʠ ʠ ʧʨʝʧʘʨʘʪʘʤʠ ʥʘ ʠʭ ʦʩʥʦʚʝ. ʕʪʦ ʩʚʷʟʘʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ ʨʦʩʪʦʤ ʪʦʢʩʠʢʦ-

ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʣʝʯʝʥʠʷ ʠʟ-ʟʘ ʧʨʠʤʝʥʝʥʠʷ ʩʠʥʪʝʪʠʯʝʩʢʠʭ 

ʧʨʝʧʘʨʘʪʦʚ. ʄʥʦʛʦʚʝʢʦʚʳʝ ʪʨʘʜʠʮʠʠ ʠ ʦʧʳʪ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʳ ʫʙʝʜʠʪʝʣʴʥʦ ʜʦʢʘʟʳʚʘʶʪ 

ʧʦʣʝʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʣʝʯʝʥʠʠ ʨʷʜʘ 

ʟʘʙʦʣʝʚʘʥʠʡ. ʊʨʘʜʠʮʠʦʥʥʘʷ ʤʝʜʠʮʠʥʘ ʠʩʧʦʣʴʟʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʨʘʩʪʝʥʠʡ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʢʦʪʦʨʳʭ ʬʦʨʤʘʣʴʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʫʨʦʚʥʝ 

ʭʠʤʠʢʦ-ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʡ ʠʟʫʯʝʥʥʦʩʪʠ  [2]. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʫʯʥʳʭ ʨʘʙʦʪ [2, 3, 4, 5, 6] ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʦʞʞʝʚʝʣʴʥʠʢʘ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʭʦʨʦʰʦ ʠʟʫʯʝʥ. ɺ ʧʣʦʜʘʭ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʩʦʜʝʨʞʠʪʩʷ ʜʦ 

40% ʩʘʭʘʨʘ, ʩʤʦʣʳ, ʚʦʩʢʘ, ʞʠʨʥʦʛʦ ʤʘʩʣʘ, ʬʣʘʚʦʥʦʠʜʦʚ - ʙʠʬʣʘʚʦʥʦʠʜʦʚ (50%), 

ʛʣʠʢʦʟʠʜʦʚ ʘʧʠʛʝʥʠʥʘ (14%), ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ - ʷʙʣʦʯʥʦʡ ʠ ʫʢʩʫʩʥʦʡ. ʂʨʦʤʝ ʥʠʭ 

ʚʳʷʚʣʝʥʳ  ʢʨʘʩʷʱʠʝ ʚʝʱʝʩʪʚʘ: ʫʥʠʧʝʨʠʥ, ʩʦʣʠ K, Ca, Mg, Ni, B, Fe, Cu, Mn, Al  [7]. 

ɺʩʝ ʯʘʩʪʠ ʵʪʦʛʦ ʨʘʩʪʝʥʠʷ ʩʦʜʝʨʞʘʪ ʵʬʠʨʥʳʝ ʤʘʩʣʘ, ʚ ʪʦʤ ʯʠʩʣʝ: ʧʠʥʝʥ, ʢʘʤʬʝʥ, 

ʪʝʨʧʠʥʝʦʣ, ʙʦʨʥʝʦʣ, Ŭ-ʪʝʨʧʠʥʝʥ, Ŭ-ʬʝʣʣʘʥʜʨʝʥ, ʚʠʪʘʤʠʥ ʉ, ʭʣʦʨʦʛʝʥ, ʧ-ʛʠʜʨʦʙʝʥʟʦʡʥʫʶ 

ʢʠʩʣʦʪʫ, ʢʦʬʝʠʥ, ʬʝʨʫʣ, ʚʘʥʠʣʠʥ, ʨʦʟʤʘʨʠʥ, ʢʦʨʠʯʥʫʶ ʢʠʩʣʦʪʫ, ʨʫʪʠʥ, ʢʚʝʨʮʝʪʠʥ, 

ʥʘʨʠʥʛʝʥʠʥ  [8, 9].  

ɺʝʪʢʠ ʠ ʭʚʦʷ ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʩʦʜʝʨʞʘʪ ʢʚʝʨʮʝʪʠʥ-3-O-(6-O-ʘʮʝʪʠʣ)-ʙʝʪʘ-D-

ʛʣʢʦʧʠʨʘʥʦʟʠʜ, ʛʠʧʦʣʘʝʪʠʥ-7- O-ʙʝʪʘ-D-ʛʣʶʢʦʧʠʨʘʥʦʟʠʜ, ʠʟʦʢʚʝʨʮʝʪʠʥ, 4-
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ʵʧʠʘʙʠʝʪʠʯʝʩʢʘʷ ʢʠʩʣʦʪʘ, ɓ-ʩʠʪʦʩʪʝʨʦʣ, ʚʠʪʘʤʠʥ ʉ. ʂʘʟʘʮʢʠʡ ʤʦʞʞʝʚʝʣʴʥʠʢ (J. sabina) 

ʩʦʜʝʨʞʠʪ ʷʜʦʚʠʪʦʝ ʩʘʙʠʥʦʣʦʚʦʝ ʤʘʩʣʦ, ʛʦʨʴʢʠʡ ʛʣʠʢʦʟʠʜ ʧʠʥʦʧʠʢʨʠʥ, ʛʘʣʣʦʚʫʶ ʢʠʩʣʦʪʫ, 

ʜʫʙʠʣʴʥʳʝ 

ʚʝʱʝʩʪʚʘ, ʪʨʘʥʩ-ʩʘʙʠʥʠʣʘʮʝʪʘʪ, ʩʘʙʠʥʝʥ, ʪʝʨʧʠʥʝʥ-4-ʦʣ, ɓ-ʤʠʨʮʝʥ  [10].  

ʆʧʨʝʜʝʣʝʥʳ ʪʘʢʞʝ ʬʝʥʠʣʧʨʦʧʘʥʦʠʜʥʳʝ ʛʣʠʢʦʟʠʜʳ [11], ʰʝʩʪʴ ʜʠʪʝʨʧʝʥʦʠʜʦʚ- 

ʩʘʙʠʧʝʨʦʥʳ A-F, ʦʙʣʘʜʘʶʱʠʝ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ɺʝʪʢʠ, ʢʦʨʘ ʠ ʥʝʟʨʝʣʳʝ 

ʧʣʦʜʳ ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʩʦʜʝʨʞʘʪ ʜʦ 7-8% ʜʫʙʠʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʵʬʠʨʥʦʝ ʤʘʩʣʦ. 

ɼʨʝʚʥʷʷ ʤʝʜʠʮʠʥʘ ʦʧʨʝʜʝʣʷʣʘ ʥʘʪʫʨʫ ʧʣʦʜʦʚ ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʢʘʢ ʛʦʨʷʯʫʶ ʠ ʩʫʭʫʶ 

ʚʦ II ʩʪʝʧʝʥʠ, ʥʝʢʦʪʦʨʳʝ ʢʘʢ ʛʦʨʷʯʫʶ ʚ I ʩʪʝʧʝʥʠ ʠ ʩʫʭʫʶ ʚʦ II. ɽʩʣʠ ʩʲʝʩʪʴ ʧʣʦʜʳ 

ʤʦʞʞʝʚʝʣʴʥʠʢʘ, ʦʯʝʥʴ ʧʦʣʝʟʝʥ ʜʣʷ ʪʝʣʘ. ɺ ʥʸʤ ʝʩʪʴ ʩʚʦʡʩʪʚʘ ʨʘʩʪʚʦʨʷʪʴ ʦʧʫʭʦʣʠ ʠ 

ʚʨʝʜʥʳʝ ʚʝʱʝʩʪʚʘ. ʇʨʠ ʥʘʨʫʞʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʩʫʰʠʪ ʚʣʘʞʥʳʝ ʷʟʚʳ  [12]. 

ʄʘʩʣʷʥʳʡ ʵʢʩʪʨʘʢʪ ʷʛʦʜ ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʦʢʘʟʳʚʘʝʪ ʙʘʢʪʝʨʠʮʠʜʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, 

ʩʨʘʚʥʠʤʦʝ ʩ ʪʘʢʦʚʳʤ ʧʨʝʧʘʨʘʪʦʤ ʭʣʦʨʛʝʢʩʠʜʠʥʦʤ ʧʨʠ ʣʝʯʝʥʠʠ ʧʝʨʠʜʦʥʪʠʪʦʚ  [12]. 

ʕʬʠʨʥʳʝ ʤʘʩʣʘ ʨʘʩʪʝʥʠʷ ʧʨʠ ʥʘʨʫʞʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʦʢʘʟʳʚʘʶʪ ʩʠʣʴʥʦʝ 

ʨʘʟʜʨʘʞʘʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʠ ʧʨʠʤʝʥʷʶʪʩʷ ʢʘʢ ʦʪʚʣʝʢʘʶʱʝʝ ʩʨʝʜʩʪʚʦ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ 

ʩʫʩʪʘʚʦʚ ʠ ʨʘʜʠʢʫʣʠʪʘʭ. ʅʘʩʪʦʡ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʥʘ ʢʘʩʪʦʨʦʚʦʤ ʤʘʩʣʝ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠ ʤʝʩʪʥʦʤ ʣʝʯʝʥʠʠ ʨʘʥ, ʦʩʪʝʦʤʠʝʣʠʪʝ, ʦʙʤʦʨʦʞʝʥʠʷʭ. ʆʧʨʝʜʝʣʝʥʳ ʪʘʢʞʝ 

ʞʝʣʯʝʛʦʥʥʳʝ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ, ʩʪʠʤʫʣʠʨʫʶʱʠʝ ʩʝʢʨʝʮʠʶ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʭ 

ʞʝʣʝʟ, ʩʚʦʡʩʪʚʘ ʤʦʞʞʝʚʝʣʴʥʠʢʘ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʦʩʥʦʚʥʦʛʦ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ  ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ 

ʧʝʨʝʨʘʙʦʪʢʠ ʩʝʤʷʥ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʪʨʝʙʫʶʪʩʷ ʜʦʩʪʦʚʝʨʥʳʝ ʜʘʥʥʳʝ ʧʦ ʠʭ ʦʩʥʦʚʥʳʤ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ, ʚʘʞʥʳʝ ʧʨʠ ʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʝ. ʂ ʦʩʥʦʚʥʳʤ 

ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʦʪʥʦʩʷʪʩʷ: ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʬʦʨʤʘ, ʣʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ,  

ʧʨʝʜʝʣʳ ʠ ʭʘʨʘʢʪʝʨ ʠʭ ʠʟʤʝʥʝʥʠʡ, ʘ ʪʘʢʞʝ ʫʛʦʣ ʪʨʝʥʠʷ ʧʦʢʦʷ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʧʦʢʦʷ.  

ʉ ʵʪʦʡ ʮʝʣʴʶ ʠʟʫʯʝʥʠʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʟʸʨʝʥ ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʧʨʠ 

ʦʙʨʘʙʦʪʢʝ ʧʦ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʣʘʞʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʝʤʝʥʘ ʤʦʞʞʝʚʝʣʴʥʠʢʘ, 

ʩʦʙʨʘʥʥʳʝ ʩ ɿʝʨʘʬʰʘʥʩʢʦʡ ʜʦʣʠʥʳ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʚ 2023 ʛʦʜʫ. ʂʘʞʜʳʡ 

ʵʢʩʧʝʨʠʤʝʥʪ ʧʦʚʪʦʨʷʣʩʷ ʜʦ 3-ʭʢʨʘʪʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʧʦ ʤʝʪʦʜʠʢʝ  [14].  
 

ʊʘʙʣʠʮʘ 1. - ʋʛʦʣ ʪʨʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʚʣʘʞʥʦʩʪʠ 
 

ɺʣʘʞʥʦʩʪʴ, % ʌʘʥʝʨʘ ʆʮʠʥʢʦʚʘʥʥʡr 

ʣʠʩʪ 

ʉʠʪʦ, ◖=2ʤʤ ʉʠʪʦ, ◖=3ʤʤ 

ʉʝʤʝʥʘ ʉʝʤʝʥʘ ʉʝʤʝʥʘ ʉʝʤʝʥʘ 

8,22 11,01 11,33 13,04 13,10 

13,21 11,06 12,01 13,34 13,44 

24,03 13,02 12,61 13,65 13,79 

31,61 13,05 13,03 14,22 14,42 
 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮ 1 ʠ 2, ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʠ ʫʛʣʫ ʪʨʝʥʠʷ ʩʝʤʷʥ 

ʤʦʞʞʝʚʝʣʴʥʠʢʘ  ʦ ʧʦʚʝʨʭʥʦʩʪʴ ʩʪʘʣʴʥʦʛʦ ʣʠʩʪʘ ű=7ʤʤ ʠʤʝʶʪ ʚʳʩʦʢʦʝ ʟʥʘʯʝʥʠʝ ʚʦ ʚʩʝʭ 

ʫʚʣʘʞʥʸʥʥʳʭ ʦʙʨʘʟʮʘʭ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʣʘʞʥʦʩʪʠ ʚ ʩʦʩʪʘʚʝ ʩʝʤʷʥ 

ʤʦʞʞʝʚʝʣʴʥʠʢʘ  ʫʛʦʣ ʥʘʢʣʦʥʘ ʫʚʝʣʠʯʠʚʘʣʩʷ. 
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ʊʘʙʣʠʮʘ 2. - ʂʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʚʣʘʞʥʦʩʪʠ 
 

ɺʣʘʞʥʦʩʪʴ, % ʌʘʥʝʨʘ ʆʮʠʥʢʦʚʘʥʥʡr 

ʣʠʩʪ   

ʉʠʪʦ, 

◖=2ʤʤ 

ʉʠʪʦ, ◖=3ʤʤ 

ʉʝʤʝʥʘ ʉʝʤʝʥʘ ʉʝʤʝʥʘ ʉʝʤʝʥʘ 

8,22 0,194 0,200 0,231 0,232 

13,21 0,195 0,212 0,237 0,238 

24,03 0,231 0,223 0,242 0,245 

31,61 0,231 0,231 0,253 0,257 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʚʣʘʞʥʦʩʪʠ ʩʝʤʷʥ ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʚʝʣʠʯʠʚʘʝʪ ʦʩʝʚʦʡ ʨʘʟʤʝʨ, ʦʙʲʸʤ, ʫʛʦʣ ʥʘʢʣʦʥʘ, ʧʣʦʪʥʦʩʪʴ, ʩʨʝʜʥʠʡ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʜʠʘʤʝʪʨ 

ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʩʪʘʪʠʯʝʩʢʦʛʦ ʪʨʝʥʠʷ ʥʘ ʯʝʪʳʨʸʭ ʫʨʦʚʥʷʭ ʤʘʪʝʨʠʘʣʘ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʘʰʠʥ ʠ ʘʧʧʘʨʘʪʦʚ. 
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ʅʝʛʤʘʪʫʣʣʦʝʚʘ ʄ.ʅ.,  ʈʘʭʠʤʦʚʘ ɸ.ʈ. 

ʍʫʜʞʘʥʜʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ 

ʊʘʜʞʠʢʩʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʘʢʘʜ. ʄ.ʉ. ʆʩʠʤʠ 

 

ɺʚʝʜʝʥʠʝ. ʇʠʱʝʚʳʝ ʢʦʥʮʝʥʪʨʘʪʳ  ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʨʦʜʫʢʪʳ, ʛʦʪʦʚʳʝ ʢ 

ʫʧʦʪʨʝʙʣʝʥʠʶ ʠʣʠ ʪʨʝʙʫʶʱʠʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ. ʀʭ 

ʦʪʣʠʯʠʪʝʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʷʚʣʷʶʪʩʷ: ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʝ 

ʜʣʠʪʝʣʴʥʦʤʫ ʭʨʘʥʝʥʠʶ ʧʨʦʜʫʢʪʘ ʙʝʟ ʩʥʠʞʝʥʠʷ ʢʘʯʝʩʪʚʘ, ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʠʪʘ-

ʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʭʦʨʦʰʘʷ ʫʩʚʦʷʝʤʦʩʪʴ.  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʰʠʨʝʥʠʝ ʘʩʩʦʨʪʠʤʝʥʪʘ ʠ ʫʚʝʣʠʯʝʥʠʝ ʚʳʧʫʩʢʘ 

ʢʦʥʮʝʥʪʨʘʪʦʚ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʩʯʸʪ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʚʥʝʜʨʝʥʠʷ 

ʩʫʙʣʠʤʘʮʠʦʥʥʦʡ ʩʫʰʢʠ, ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʫʧʘʢʦʚʢʠ. ʇʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ 

ʢʦʥʮʝʥʪʨʘʪʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʩʪʘʚʦʤ ʩʳʨʴʷ ʠ ʤʦʞʝʪ ʙʳʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʝʥʘ ʟʘ ʩʯʸʪ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʦʜʙʦʨʘ ʧʨʦʜʫʢʪʦʚ, ʚʚʝʜʝʥʠʷ ʚ ʨʝʮʝʧʪʫʨʫ ʦʙʦʛʘʪʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʧʦʟʚʦʣʷʶʱʝʡ ʧʦʚʳʩʠʪʴ ʫʩʚʦʷʝʤʦʩʪʴ ʢʦʥʮʝʥʪʨʘʪʦʚ. ɼʣʷ ʠʭ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʳʨʴʸ, ʧʨʦʰʝʜʰʝʝ ʢʫʣʠʥʘʨʥʫʶ ʦʙʨʘʙʦʪʢʫ ʠ ʩʫʰʢʫ: ʚʘʨʝʥʦ-

ʩʫʰʸʥʘʷ ʢʨʫʧʘ ʠʣʠ ʙʦʙʦʚʳʝ, ʩʫʰʸʥʳʝ ʦʚʦʱʠ ʠ ʢʘʨʪʦʬʝʣʴ, ʤʘʢʘʨʦʥʥʳʝ ʠʟʜʝʣʠʷ, 

ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʤʫʢʠ; ʠʟ ʧʨʦʜʫʢʪʦʚ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ - ʩʫʰʸʥʦʝ ʤʷʩʦ, ʨʳʙʘ, 

ʷʠʯʥʳʡ ʧʦʨʦʰʦʢ ʠ ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ (ʩʫʭʦʝ ʤʦʣʦʢʦ ʮʝʣʴʥʦʝ ʠʣʠ ʦʙʝʟʞʠʨʝʥʥʦʝ, ʩʫʭʘʷ 

ʤʦʣʦʯʥʘʷ ʩʳʚʦʨʦʪʢʘ, ʧʘʭʪʘ), ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʝʝ ʧʦʣʥʦʮʝʥʥʳʡ ʩʦʩʪʘʚ ʢʦʥʮʝʥʪ-

ʨʘʪʦʚ. ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʚʢʫʩʦʚʳʭ ʜʦʩʪʦʠʥʩʪʚ ʠ ʧʦʚʳʰʝʥʠʷ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʚ ʨʝʮʝʧʪʫʨʫ 

ʦʙʝʜʝʥʥʳʭ ʢʦʥʮʝʥʪʨʘʪʦʚ ʚʚʦʜʷʪ ʙʝʣʢʦʚʳʝ ʦʙʦʛʘʪʠʪʝʣʠ, ʩʦʣʴ, ʩʘʭʘʨ, ʧʨʷʥʦʩʪʠ, ʣʠʤʦʥʥʫʶ 

ʢʠʩʣʦʪʫ, ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʝ ʵʢʩʪʨʘʢʪʳ ʠ ʩʫʰʸʥʳʡ ʚʠʥʦʛʨʘʜ, ʩʫʭʠʝ ʛʨʠʙʳ ʠʣʠ ʧʦʨʦʰʦʢ ʩʫ-

ʭʠʭ ʛʨʠʙʦʚ, ʪʦʤʘʪ-ʧʘʩʪʫ ʠ ʜʨ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʠʱʝʚʳʝ ʢʦʥʮʝʥʪʨʘʪʳ (ʇʂ) - 

ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ (ʇʇ), ʛʦʪʦʚʳʝ ʢ ʫʧʦʪʨʝʙʣʝʥʠʶ, ʧʨʦʰʝʜʰʠʝ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʝʨʚʠʯʥʫʶ ʠ ʢʫʣʠʥʘʨʥʫʶ ʦʙʨʘʙʦʪʢʫ, ʩ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʚʣʘʛʠ, ʧʨʦʰʝʜʰʠʝ ʧʦʩʣʝʜʫʶʱʝʝ ʦʙʝʟʚʦʞʠʚʘʥʠʝ (ʚʳʩʫʰʠʚʘʥʠʝ). ʀʭ ʧʦ ʨʷʜʫ ʧʨʠʟʥʘʢʦʚ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʩʫʭʠʤ ʢʦʥʩʝʨʚʘʤ. ʕʪʦ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʩʤʝʩʠ, ʦʯʝʥʴ ʫʜʦʙʥʳʝ ʜʣʷ 

ʫʧʦʪʨʝʙʣʝʥʠʷ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʭʦʨʦʰʦ ʫʩʚʘʠʚʘʶʪʩʷ ʦʨʛʘʥʠʟʤʦʤ. ɹʦʣʴʰʠʥʩʪʚʦ ʇʂ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʛʦʪʦʚʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʧʦʩʣʝ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʪʝʨʤʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ (ʠʣʠ ʙʝʟ ʥʝʸ) ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʚ ʥʠʭ ʪʸʧʣʦʡ (ʛʦʨʷʯʝʡ) ʚʦʜʳ ʠʣʠ ʤʦʣʦʢʘ. 

ɺʦʩʩʪʘʥʦʚʣʝʥʥʳʝ ʧʨʦʜʫʢʪʳ ʧʦ ʨʷʜʫ ʧʦʢʘʟʘʪʝʣʝʡ (ʚʢʫʩ, ʮʚʝʪ, ʟʘʧʘʭ, ʢʦʥʩʠʩʪʝʥʮʠʷ) 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʙʣʶʜ ʩʚʝʞʝʛʦ ʧʨʠʛʦʪʦʚʣʝʥʠʷ.  
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ʉʫʭʠʝ ʟʘʚʪʨʘʢʠ ʟʘʥʠʤʘʶʪ ʦʧʨʝʜʝʣʸʥʥʦʝ ʤʝʩʪʦ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʇʂ ʚʦ ʚʩʸʤ ʤʠʨʝ. ɺ 

ʧʨʦʮʝʩʩʝ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʳʨʴʸ (ʩʘʭʘʨ, ʩʦʣʴ, ʢʨʫʧʳ) ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʪʝʨʷʝʪ ʩʚʦʶ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ ʠ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʧʨʦʜʫʢʪ, 

ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʫʧʦʪʨʝʙʣʷʪʴ ʙʝʟ ʢʫʣʠʥʘʨʥʦʡ ʦʙʨʘʙʦʪʢʠ. 

ʍʘʨʘʢʪʝʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʇʂ ʷʚʣʷʶʪʩʷ ʥʠʟʢʘʷ ʚʣʘʞʥʦʩʪʴ ʠ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʠʭ 

ʩʫʭʠʭ ʚʝʱʝʩʪʚ (4-12% ʠ 88-96%), ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʠ ʧʦʚʳʰʘʝʪʩʷ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ. 

ʋʩʚʘʠʚʘʥʠʝ ʙʝʣʢʦʚ ʇʂ ʩʦʩʪʘʚʣʷʝʪ 89-90%, ʞʠʨʦʚ  - 93-95%, ʘ ʫʛʣʝʚʦʜʦʚ - ʜʦ 97-99%  [1-5]. 

ʇʂ ʠʤʝʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʫʶ ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ, ʯʝʤ ʘʥʘʣʦʛʠʯʥʳʝ ʙʣʶʜʘ 

ʦʙʳʯʥʦʛʦ ʩʧʦʩʦʙʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ, ʪʘʢ ʢʘʢ ʚ ʠʭ ʩʦʩʪʘʚ ʚʚʝʜʝʥʳ ʚʳʩʦʢʦʙʝʣʢʦʚʳʝ ʧʨʦʜʫʢʪʳ, 

ʚʠʪʘʤʠʥʳ, ʦʨʛʘʥʠʯʝʩʢʠʝ, ʤʠʥʝʨʘʣʴʥʳʝ, ʜʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ 

ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ 

ʧʠʪʘʥʠʝ ʚ ʥʝʦʙʭʦʜʠʤʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʤʠʯʝʩʢʦʡ ʠ ʬʠʟʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʇʂ 

ʧʨʦʠʩʭʦʜʷʪ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʩʚʦʡʩʪʚ ʩʳʨʴʷ: ʛʠʜʨʦʣʠʟ ʫʛʣʝʚʦʜʦʚ, ʨʘʟʨʫʰʝʥʠʝ 

ʢʣʝʪʦʯʥʳʭ ʩʪʝʥʦʢ, ʜʝʥʘʪʫʨʘʮʠʷ ʠ ʢʦʘʛʫʣʷʮʠʷ ʙʝʣʢʦʚ, ʜʝʢʩʪʨʠʥʠʟʘʮʠʷ ʠ ʢʣʝʡʩʪʝʨʠʟʘʮʠʷ 

ʢʨʘʭʤʘʣʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʨʦʜʫʢʪʳ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʢʦʥʮʝʥʪʨʘʪʦʚ, ʭʦʨʦʰʦ ʫʩʚʘʠʚʘʶʪʩʷ 

ʦʨʛʘʥʠʟʤʦʤ  [7]. 

ʉʦʚʨʝʤʝʥʥʳʝ ʇʂ ʧʨʝʪʝʨʧʝʣʠ ʙʦʣʴʰʫʶ ʵʚʦʣʶʮʠʶ, ʦʥʠ ʠʤʝʶʪ ʵʩʪʝʪʠʯʥʳʡ ʠ 

ʵʨʛʦʥʦʤʠʯʥʳʡ ʚʥʝʰʥʠʡ ʚʠʜ, ʫʧʘʢʦʚʘʥʳ ʚ ʫʜʦʙʥʳʝ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ ʪʘʨʳ ʠʟ ʪʝʨʤʦʩʪʦʡʢʠʭ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ ʭʦʨʦʰʦ ʩʦʭʨʘʥʷʶʪ ʩʚʦʠ ʧʠʱʝʚʳʝ ʠ ʚʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ 

ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʭʨʘʥʝʥʠʠ ʥʘ ʩʢʣʘʜʘʭ ʠ ʚ ʧʦʤʝʱʝʥʠʷʭ ʩ ʥʝʨʝʛʫʣʠʨʫʝʤʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʠ ʥʝ 

ʦʧʪʠʤʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʭʨʘʥʝʥʠʷ. ʇʂ ʵʢʦʥʦʤʷʪ ʧʦʪʨʝʙʠʪʝʣʷʤ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ 

ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʜʦʤʘʰʥʝʡ ʝʜʳ, ʧʦʜʭʦʜʷʪ ʪʘʢʞʝ ʜʣʷ ʧʫʪʝʰʝʩʪʚʠʡ, ʧʦʭʦʜʦʚ, ʤʘʩʩʦʚʦʛʦ ʦʪʜʳʭʘ, 

ʘ ʧʦʪʨʝʙʠʪʝʣʠ ʣʶʙʦʛʦ ʚʦʟʨʘʩʪʘ ʤʦʛʫʪ ʛʦʪʦʚʠʪʴ ʠʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ, ʧʦʩʢʦʣʴʢʫ 

ʦʩʦʙʳʭ ʢʫʣʠʥʘʨʥʳʭ ʥʘʚʳʢʦʚ ʥʝ ʪʨʝʙʫʝʪʩʷ  [8]. 

 

       
 

ʈʠʩʫʥʦʢ 1. - ʇʝʨʚʳʝ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʠ ʟʘʨʫʙʝʞʥʳʝ ʇʂ 

ʤʘʩʩʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ: ʙʫʣʴʦʥʳ ʚ ʢʫʙʠʢʘʭ 

ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʧʨʦʠʟʚʦʜʩʪʚʦ ʇʂ ʨʘʟʚʠʚʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦ: 

- ʙʦʣʴʰʝ ʥʝ ʪʨʝʙʫʝʪʩʷ ʚʘʨʠʪʴ ʧʨʦʜʫʢʪʳ; 

- ʥʘʟʚʘʥʠʝ ʠ ʘʩʩʦʨʪʠʤʝʥʪ ʨʘʩʰʠʨʷʶʪʩʷ; 

- ʧʦʣʫʯʘʶʪ ʚʩʸ ʥʦʚʳʝ ʇʂ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʚʠʪʘʤʠʥʦʚ, ʤʠʥʝʨʘʣʴʥʳʭ ʩʦʣʝʡ 

(ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ); 
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- ʧʦʷʚʣʷʝʪʩʷ ʚʩʸ ʙʦʣʴʰʝ ʩʳʨʴʷ, ʙʦʛʘʪʦʛʦ ʙʝʣʢʘʤʠ (ʥʝʟʘʤʝʥʠʤʳʤʠ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ) ʠ 

ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘʤʠ (ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ, ʙʝʣʢʦʚʘʷ ʧʘʩʪʘ 

ʠ ʛʠʜʨʦʣʠʟʘʪʳ, ʛʨʠʙʳ, ʟʝʨʥʦʙʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ); 

- ʚʝʜʫʪʩʷ ʨʘʙʦʪʳ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʢʘʯʝʩʪʚʘ ʢʦʥʮʝʥʪʨʘʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠ 

ʚʥʝʜʨʝʥʠʝʤ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ;  

- ʧʨʠʤʝʥʷʶʪʩʷ ʥʦʚʳʝ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʩʳʨʴʷ (ʛʣʫʙʦʢʘʷ ʤʝʭʘʥʠʯʝʩʢʘʷ, 

ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʘʷ).  

 

ɺʩʸ ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘʪʫʨʘʣʴʥʳʝ ʵʤʫʣʴʛʘʪʦʨʳ, ʘʥʪʠʦʢʠʩʣʠʪʝʣʠ ʞʠʨʦʚ, 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʢʨʘʭʤʘʣʳ, ʥʦʚʳʝ ʚʠʜʳ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʬʘʩʦʚʢʠ ʠ ʫʧʘʢʦʚʢʠ ʧʨʦʜʫʢʪʦʚ [9].  

ɺʧʝʨʚʳʝ ʢʦʥʮʝʥʪʨʘʪ ʠʟʦʙʨʝʣ ʰʚʝʡʮʘʨʝʮ ʖʣʠʫʩ ʄʘʛʛʠ ʚ ʢʦʥʮʝ XIX ʚʝʢʘ. ʉʚʦʡ ʧʨʦʜʫʢʪ ʥʦʚʦʛʦ 

ʠʟʦʙʨʝʪʝʥʠʷ ʦʥ ʥʘʟʚʘʣ çɿʦʣʦʪʦʡ ʢʫʙʠʢ ʄʘʛʛʠè. ʇʫʪʸʤ ʛʠʜʨʦʣʠʟʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʙʝʣʢʦʚ ʙʳʣʘ 

ʧʦʣʫʯʝʥʘ ʩʤʝʩʴ ʘʤʠʥʦʢʠʩʣʦʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ (ʨʠʩʫʥʦʢ 1). ɺʩʢʦʨʝ ʚ ʩʦʩʪʘʚʝ 

ʛʠʜʨʦʣʠʟʘʪʘ ʜʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʢʘʥʮʝʨʦʛʝʥ - ʭʣʦʨʧʨʦʧʘʥʦʣ. ʆʙ ʵʪʦʤ 

ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʇʇ ʫʤʘʣʯʠʚʘʣʠ ʜʦʣʛʦʝ ʚʨʝʤʷ, ʪʘʢ ʢʘʢ ʥʦʚʳʡ ʧʨʦʜʫʢʪ ʠʤʝʣ ʭʦʨʦʰʠʡ ʩʧʨʦʩ ʚʦ 

ʚʩʸʤ ʤʠʨʝ.  

ʖʣʠʫʩ ʄʘʛʛʠ ʩʯʠʪʘʣ, ʯʪʦ ʥʦʚʳʡ ʠʟʦʙʨʝʪʸʥʥʳʡ ʠʤ ʧʨʦʜʫʢʪ ʷʚʣʷʝʪʩʷ ʝʜʦʡ ʜʣʷ ʙʝʜʥʳʭ 

[8].  ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʦ ʙʫʣʴʦʥʥʳʭ ʢʫʙʠʢʘʭ ʄʘʛʛʠ ʫʟʥʘʣʠ ʚ ʥʘʯʘʣʝ 20 ʚʝʢʘ ʠ ʧʨʦʜʫʢʪ ʩʪʘʣ ʙʳʩʪʨʦ 

ʥʘʙʠʨʘʪʴ ʩʧʨʦʩ.  

ʇʠʱʝʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʥʘ ʩʝʛʦʜʥʷ ʧʨʦʠʟʚʦʜʠʪ ʙʦʣʝʝ 300 ʥʘʠʤʝʥʦʚʘʥʠʡ ʇʂ, 

ʢʦʪʦʨʳʝ ʨʘʟʜʝʣʷʶʪʩʷ ʚ ʪʨʠ ʧʦʜʛʨʫʧʧʳ, ʦʥʠ ʦʪʣʠʯʘʶʪʩʷ ʪʝʭʥʦʣʦʛʠʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦ 

ʢʫʣʠʥʘʨʥʳʤ ʥʘʟʥʘʯʝʥʠʷʤ:  

1. ʇʂ ʦʙʝʜʝʥʥʳʭ ʙʣʶʜ.  

2. ʉʫʭʠʝ ʧʨʦʜʫʢʪʳ ʜʠʝʪʠʯʝʩʢʦʛʦ ʠ ʜʝʪʩʢʦʛʦ ʧʠʪʘʥʠʷ.  

3. ʉʫʭʠʝ ʟʘʚʪʨʘʢʠ. 

ɺ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʧʷʪʠʜʝʩʷʪʳʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʦʤ ʨʳʥʢʝ 

ʧʦʷʚʠʣʩʷ ʥʦʚʳʡ ʧʨʦʜʫʢʪ ʩ ʦʩʦʙʳʤ ʥʘʟʚʘʥʠʝʤ - ʧʠʱʝʚʳʝ ʢʦʥʮʝʥʪʨʘʪ.r  

ʀʟ-ʟʘ ʪʷʞʸʣʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʩʪʨʘʥʘʭ ʤʠʨʘ ʠ ʥʝʭʚʘʪʢʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ, 

ʫʯʸʥʳʝ ʨʝʰʠʣʠ ʨʘʟʨʘʙʦʪʘʪʴ ʥʦʚʳʝ ʚʠʜʳ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʢʦʪʦʨʳʝ ʠʤʝʣʠ ʙʳ ʥʠʟʢʫʶ 

ʩʪʦʠʤʦʩʪʴ, ʚʳʩʦʢʫʶ ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ ʠ ʫʜʦʚʣʝʪʚʦʨʷʣʠ ʧʦʢʫʧʘʪʝʣʴʩʢʠʡ ʩʧʨʦʩ. ʊʝʤ ʙʦʣʝʝ ʯʪʦ 

ʥʘ ʟʘʧʘʜʝ ʵʪʦʪ ʦʧʳʪ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʣʩʷ, ʠ ʠʤʝʣʦ ʤʝʩʪʦ ʙʳʪʴ, ʠ ʦʩʪʘʚʘʣʦʩʴ ʪʦʣʴʢʦ ʝʛʦ 

ʧʝʨʝʥʷʪʴ. ɺʥʘʯʘʣʝ ʇʂ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʠ ʙʳʣʠ ʦʩʦʙʝʥʥʦ ʧʦʧʫʣʷʨʥʳ ʚ ʨʘʟʣʠʯʥʳʭ ʵʢʩʧʝʜʠʮʠʷʭ, 

ʧʫʪʝʰʝʩʪʚʠʷʭ, ʜʣʷ ʩʥʘʙʞʝʥʠʷ ʘʨʤʠʠ ʠ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ. ʅʦ ʟʘ ʩʯʸʪ ʘʢʪʠʚʥʦʡ ʨʝʢʣʘʤʳ ʵʪʠ ʚʠʜʳ 

ʧʨʦʜʫʢʪʦʚ ʩʨʘʟʫ ʞʝ ʟʘʚʦʝʚʘʣʠ ʧʦʧʫʣʷʨʥʦʩʪʴ ʫ ʛʨʘʞʜʘʥ ʩ ʥʠʟʢʠʤ ʜʦʭʦʜʦʤ, ʢ ʪʦʤʫ ʞʝ ʩʫʭʠʝ 

ʩʫʧʯʠʢʠ ʚ ʧʘʢʝʪʠʢʘʭ ʙʳʣʠ ʦʯʝʥʴ ʫʜʦʙʥʳ ʪʝʤ, ʯʪʦ ʥʝ ʪʨʝʙʦʚʘʣʠ ʤʥʦʛʦ ʚʨʝʤʝʥʠ  ʜʣʷ  

ʧʨʠʛʦʪʦʚʣʝʥʠʷ  [7]. 

ʇʂ ʚ 90-ʝ ʛʦʜʳ ʩʥʦʚʘ ʟʘʚʦʝʚʘʣʠ ʙʦʣʴʰʦʡ ʩʧʨʦʩ ʥʘ ʨʳʥʢʝ ʠʟ-ʟʘ ʢʨʠʟʠʩʘ, ʢʦʛʜʘ ʥʝ ʫ ʚʩʝʭ 

ʙʳʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʛʦʪʦʚʠʪʴ ʙʣʶʜʘ ʠʟ ʤʷʩʘ. ʃʶʜʠ ʥʘʯʘʣʠ ʚʩʸ ʯʘʱʝ ʧʨʠʙʝʛʘʪʴ ʚ ʧʦʪʨʝʙʣʝʥʠʶ 

ʇʂ, ʪʘʢ ʢʘʢ  ʉʄʀ ʜʦʭʦʜʯʠʚʦ ʦʙʲʷʩʥʷʣʠ, ʯʪʦ ʩʫʧʯʠʢ ʠʣʠ ʣʘʧʰʘ ʢʫʨʠʥʘʷ ʠʟ ʧʘʢʝʪʠʢʘ ʷʚʣʷʝʪʩʷ 

çʟʘʤʝʯʘʪʝʣʴʥʳʤè ʧʨʦʜʫʢʪʦʤ, ʢʦʪʦʨʳʡ ʙʦʛʘʪ ʚʠʪʘʤʠʥʘʤʠ ʠ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ.  

ɺʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʘʩʩʦʨʪʠʤʝʥʪ ʇʂ ʨʦʩ ʩ ʥʝʦʙʲʷʩʥʠʤʦʡ ʩʢʦʨʦʩʪʴʶ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʩʪʸʪ 

ʩ ʢʘʞʜʳʤ ʜʥʸʤ. 

http://www.znaytovar.ru/new2673.html
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ʈʠʩʫʥʦʢ 2. ʉʦʚʨʝʤʝʥʥʳʝ ʧʠʱʝʚʳʝ ʢʦʥʮʝʥʪʨʘʪʳ 

 

ʇʨʦʰʣʦ ʫʞʝ ʜʦʩʪʘʪʦʯʥʦ ʚʨʝʤʝʥʠ ʩ ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʳʭ ʇʂ, ʢʦʪʦʨʳʝ ʥʝ ʠʩʯʝʟʣʠ ʩ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʧʨʦʜʦʣʞʘʶʪ ʧʨʦʛʨʝʩʩʠʨʦʚʘʪʴ, ʨʘʩʰʠʨʷʷ ʩʚʦʡ ʘʩʩʦʨʪʠʤʝʥʪ, ʬʦʨʤʫ ʠ ʩʦʩʪʘʚ 

(ʨʠʩʫʥʦʢ 2). ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ ʠ 

ʣʘʙʦʨʘʪʦʨʠʡ ʩʦʟʜʘʥʳ ʨʝʮʝʧʪʫʨʳ ʇʂ ʚ ʰʠʨʦʢʦʤ ʘʩʩʦʨʪʠʤʝʥʪʝ. ʆʜʥʠʭ ʪʦʣʴʢʦ ʢʦʥʮʝʥʪʨʘʪʦʚ 

ʦʙʝʜʝʥʥʳʭ ʙʣʶʜ ʠ ʩʫʭʠʭ ʟʘʚʪʨʘʢʦʚ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʙʦʣʝʝ 300 ʥʘʠʤʝʥʦʚʘʥʠʡ  [6, 8]. 

ʅʦʚʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʪʘʢʠʝ ʢʘʢ ʩʫʰʢʘ ʤʷʩʦʧʨʦʜʫʢʪʦʚ, ʟʝʣʸʥʦʛʦ ʛʦʨʦʰʢʘ, 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʣʘʜʢʦʛʦ ʧʝʨʮʘ, ʣʫʢʘ, ʯʝʩʥʦʢʘ, ʪʦʤʘʪʦʚ ʚ ʚʠʜʝ ʧʦʨʦʰʢʘ ʠ ʪ.ʧ. - ʩʦʟʜʘʣʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʤʥʦʛʦ ʦʙʦʛʘʪʠʪʴ ʘʩʩʦʨʪʠʤʝʥʪ ʧʠʱʝʢʦʥʮʝʥʪʨʘʪʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ 

ʦʨʛʘʥʠʟʦʚʘʪʴ ʨʝʘʣʠʟʘʮʠʶ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʡ ʩʧʨʦʩʳ ʠ 

ʞʝʣʘʥʠʷ ʚʩʝʭ ʩʣʦʸʚ ʥʘʩʝʣʝʥʠʷ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʂ ʫʞʝ ʦʯʝʥʴ ʜʘʚʥʦ ʧʨʝʚʨʘʪʠʣʠʩʴ ʚ ʧʨʦʜʫʢʮʠʶ ʤʘʩʩʦʚʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ. 

ʕʪʠ ʧʨʦʜʫʢʪʳ ʥʘʭʦʜʷʪ ʧʨʠʤʝʥʝʥʠʝ ʚʝʟʜʝ ʠ ʚʩʝʛʜʘ.  

ʅʘʤʝʯʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʥʘʠʤʝʥʦʚʘʥʠʷ ʧʨʦʜʫʢʮʠʠ, ʧʨʠʙʣʠʞʝʥʠʝ ʝʛʦ ʢ 

ʩʦʚʨʝʤʝʥʥʳʤ ʟʘʧʨʦʩʘʤ ʧʦʪʨʝʙʠʪʝʣʷ. ɺ ʩʢʦʨʦʤ ʙʫʜʫʱʝʤ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʦʪʢʘʞʝʪʩʷ ʦʪ 

ʤʘʩʩʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʠʱʝʚʳʭ ʢʦʥʮʝʥʪʨʘʪʦʚ ʦʙʝʜʝʥʥʳʭ ʙʣʶʜ ʚ ʙʨʠʢʝʪʠʨʦʚʘʥʥʦʤ ʚʠʜʝ. 

ʉʜʝʣʘʥʳ ʧʝʨʚʳʝ ʰʘʛʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʇʂ ʩʦʚʨʝʤʝʥʥʦʛʦ ʪʠʧʘ, ʢʦʥʮʝʥʪʨʘʪʳ ʩʫʧʦʚ - ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʜʫʢʪʦʚ ʛʠʜʨʦʣʠʟʘ ʙʝʣʢʘ, ʩ ʨʘʩʬʘʩʦʚʢʦʡ ʠʭ ʥʘʩʳʧʴʶ ʚ ʧʘʢʝʪʳ ʠʟ ʨʘʟʣʠʯʥʳʭ 

ʪʝʨʤʦʩʪʦʡʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʵʨʛʦʥʦʤʠʯʥʳʭ ʫʧʘʢʦʚʢʘʭ, ʥʝ ʥʫʞʜʘʶʱʠʭʩʷ ʚ  ʢʫʣʠʥʘʨʥʦʡ 

ʦʙʨʘʙʦʪʢʝ, ʦʩʦʙʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ  [4, 6]. 

ɺʦʧʨʦʩ ʦ ʚʨʝʜʝ ʢʘʥʮʝʨʦʛʝʥʦʚ ʠ ʢʦʥʩʝʨʚʘʥʪʦʚ, ʜʦʙʘʚʦʢ ʠ ʢʨʘʩʠʪʝʣʝʡ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ 

ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʢʦʥʮʝʥʪʨʘʪʘʭ, ʠʟʚʝʩʪʝʥ ʩʝʛʦʜʥʷ ʤʥʦʛʠʤ. ʈʘʩʪʫʱʠʡ 

ʘʩʩʦʨʪʠʤʝʥʪ ʧʠʱʝʚʳʭ ʢʦʥʮʝʥʪʨʘʪʦʚ ʩ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʦʟʘʜʘʯʠʚʘʝʪ, ʝʩʣʠ ʨʘʥʴʰʝ ʠʭ 

ʧʦʷʚʣʝʥʠʝ ʠ ʧʦʧʫʣʷʨʠʟʘʮʠʷ ʙʳʣʠ ʦʙʦʩʥʦʚʘʥʳ ʚʦʟʥʠʢʰʠʤ ʢʨʠʟʠʩʦʤ, ʪʦ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ 

ʩʚʷʟʘʥʦ ʩ ʥʝʭʚʘʪʢʦʡ ʚʨʝʤʝʥʠ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʙʣʶʜ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ, ʘ ʚ ʯʘʩʪʥʦʩʪʠ ʩ 

ʥʝʭʚʘʪʢʦʡ ʩʳʨʴʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʧʝʨʚʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʩʝʭ 

ʩʣʦʸʚ ʥʘʩʝʣʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʠ ʧʦʣʥʦʮʝʥʥʳʤʠ ʇʇ. 
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ʀʉʉʃɽɼʆɺɸʅʀɽ ʉʆʉʊɸɺɸ ʅɽʊʈɸɼʀʎʀʆʅʅʆɻʆ ʉɹɸʃɸʅʉʀʈʆɺɸʅʅʆɻʆ 

ʂʆʄɹʀʂʆʈʄɸ, ʆɹʆɻɸʑɪʅʅʆɻʆ ɹɽʃʂɸʄʀ ʇʆʉʈɽɼʉʊɺʆʄ  

ʌɽʈʄɽʅʊʆɺ ɻʈʀɹʂɸ Pleurotus ostreatus 
 

 

ʅʠʸʟʦʚ ʍ.ʅ.,  ɼʦʜʘʝʚ ʂ.ʆ. 

ʊʘʰʢʝʥʪʩʢʠʡ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ 
 

 

ɺʚʝʜʝʥʠʝ. ʈʳʙʥʦʝ ʭʦʟʷʡʩʪʚʦ ʨʘʟʚʠʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ʪʳʩʷʯʘʭ ʛʘ 

ʩʦʟʜʘʥʥʳʭ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʚʦʜʦʸʤʦʚ. ʇʨʠ ʨʘʟʚʠʪʠʠ ʦʪʨʘʩʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʨʳʙʦʚʦʜʩʪʚʘ 

ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʫʨʦʚʝʥʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʙʠʢʦʨʤʦʚ. ʆʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ ʧʦʚʳʰʝʥʠʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʳʙʦʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʨʘʮʠʦʥʘʣʴʥʦʝ ʢʦʨʤʣʝʥʠʝ. ɼʘʥʥʘʷ ʩʠʪʫʘʮʠʷ 

ʚ̫ʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ  [1, 2]. 

ʈʘʮʠʦʥʘʣʴʥʦʝ ʢʦʨʤʣʝʥʠʝ ʨʳʙ ʟʘʚʠʩʠʪ ʦʪ ʧʨʘʚʠʣʴʥʦʩʪʠ ʨʝʮʝʧʪʫʨʳ ʢʦʨʤʘ: ʙʝʣʢʠ, ʞʠʨʳ, 

ʫʛʣʝʚʦʜʳ, ʚʠʪʘʤʠʥʳ, ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʜʦʙʨʘʥʳ ʧʦ ʥʦʨʤʘʪʠʚʘʤ. 

ʂʦʣʠʯʝʩʪʚʦ ʚʠʪʘʤʠʥʦʚ, ʤʠʥʝʨʘʣʦʚ, ʛʦʨʤʦʥʦʚ, ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ 

http://www.comodity.ru/foodcommodity/foodconcentrates/
https://studfile.net/preview/9372295/page:73/
https://znaytovar.ru/new332.html
https://works.doklad.ru/view/O2w4ZLlfQI4.html
https://www.dsnews.ua/society/vkus-kubika-kak-u-rastvorimyh-bulonov-okazalis-indeyskie-30032019120000
https://www.dsnews.ua/society/vkus-kubika-kak-u-rastvorimyh-bulonov-okazalis-indeyskie-30032019120000
https://vc.ru/story/39181-osvobodit-ot-gotovki-i-sdelat-edu-dostupnoy-istoriya-kompanii-maggi
https://vc.ru/story/39181-osvobodit-ot-gotovki-i-sdelat-edu-dostupnoy-istoriya-kompanii-maggi
https://aif.by/health/magiya_v_kube_kak_edu_dlya_bednyh_sdelali_delikatesom
https://studref.com/354323/tovarovedenie/pischevye_kontsentraty_suhie_zavtraki
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ʚʝʱʝʩʪʚ ʜʦʣʞʥʦ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʧʦʪʨʝʙʥʦʩʪʷʭ ʨʳʙʴʝʛʦ ʦʨʛʘʥʠʟʤʘ. ʂʦʨʤ ʜʣʷ ʨʳʙ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʦʩʪʳʤ ʠʣʠ ʩʣʦʞʥʳʤ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʸʤ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ. ʉʝʛʦʜʥʷʰʥʠʝ ʢʦʨʤʘ ʩʦʜʝʨʞʘʪ ʙʦʣʴʰʝ ʢʦʤʧʦʥʝʥʪʦʚ, ʙʦʛʘʪʳʭ ʫʛʣʝʚʦʜʘʤʠ, ʪʘʢʠʭ ʢʘʢ 

ʜʨʦʙʣʝʥʥʦʝ ʟʝʨʥʦ, ʦʪʨʫʙʠ ʤʫʢʦʤʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʨʠʩʦʚʳʡ ʧʦʨʦʰʦʢ, ʘ ʪʘʢʞʝ ʤʘʩʣʘ ʠ 

ʞʠʨʳ. ʊʘʢʞʝ ʜʦʙʘʚʣʷʝʪʩʷ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʠʱʝʚʳʭ ʦʪʭʦʜʦʚ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ, 

ʧʰʝʥʠʯʥʦ-ʷʯʤʝʥʥʳʭ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʠʚʘ ʠ ʚʠʥʘ. ʉʫʪʴ ʚ ʪʦʤ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʢʦʨʤʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʦʛʘʪʳʝ ʫʛʣʝʚʦʜʘʤʠ ʤʝʩʪʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ, ʢ ʥʠʤ 

ʜʦʙʘʚʣʷʶʪʩʷ ʚʠʪʘʤʠʥʥʳʝ ʢʦʤʧʣʝʢʩʳ (ʧʨʝʤʠʢʩʳ) ʠ ʠʩʪʦʯʥʠʢ ʥʝʦʙʭʦʜʠʤʳʭ ʤʠʥʝʨʘʣʦʚ 

(ʢʦʩʪʥʳʡ ʧʦʨʦʰʦʢ). ɽʩʪʝʩʪʚʝʥʥʦ, ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʩʦʩʪʘʚʘ ʢʦʨʤʘ ʩʦʩʪʘʚʣʷʶʪ ʫʛʣʝʚʦʜʳ, ʘ 

ʢʦʣʠʯʝʩʪʚʦ ʙʝʣʢʘ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 19-20%. ʇʦ ʪʨʝʙʦʚʘʥʠʶ ʨʳʙʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʦʜʝʨʞʘʥʠʝ 

ʧʨʦʪʝʠʥʘ ʚ ʢʦʨʤʘʭ ʜʦʣʞʥʦ ʙʳʪʴ ʚʳʰʝ 32%. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʠʭ ʘʥʘʣʠʟʦʚ ʠ ʬʦʨʤʠʨʫʝʪʩʷ 

ʦʩʥʦʚʥʘʷ ʮʝʣʴ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ  [3]. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ. ʂʦʨʤʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʨʳʙʥʦʤ ʭʦʟʷʡʩʪʚʝ, ʜʝʣʷʪʩʷ ʥʘ: 

ʥʘʪʫʨʘʣʴʥʳʝ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʝ. ʇʨʠʨʦʜʥʳʝ ʧʠʱʝʚʳʝ ʨʝʩʫʨʩʳ ʚʢʣʶʯʘʶʪ: 

ʬʠʪʦʧʣʘʥʢʪʦʥ, ʟʦʦʧʣʘʥʢʪʦʥ, ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʚʦʜʦʨʦʩʣʠ, ʚʝʨʭʥʠʝ ʠ ʧʨʠʜʦʥʥʳʝ ʨʘʩʪʝʥʠʷ, 

ʟʦʦʙʝʥʪʦʩ, ʥʝʢʪʦʙʝʥʪʦʩ ʠ ʚʦʜʥʳʝ ʥʘʩʝʢʦʤʳʝ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ 

ʚʢʣʶʯʘʶʪ ʨʘʩʪʠʪʝʣʴʥʳʝ ʢʫʣʴʪʫʨʳ ʠ ʦʩʪʘʪʢʠ, ʧʝʨʝʨʘʙʦʪʘʥʥʳʝ ʧʦʙʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʞʠʚʦʪʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʧʠʱʝʚʳʝ ʦʪʭʦʜʳ. ʂ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ ʢʦʨʤʘʤ ʦʪʥʦʩʷʪʩʷ ʢʦʤʙʠʢʦʨʤʘ ʩ 

ʦʯʝʥʴ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʧʠʪʘʪʝʣʴʥʦʩʪʠ, ʧʠʱʝʚʘʷ ʝʜʠʥʠʮʘ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ 1,5-2,0  [4, 5]. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʨʤʦʚʦʛʦ ʠ ʧʠʱʝʚʦʛʦ ʙʝʣʢʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ 

ʥʠʟʰʠʭ ʠ ʚʳʩʰʠʭ ʛʨʠʙʦʚ, ʚʳʨʘʱʝʥʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʤ ʩʧʦʩʦʙʦʤ. ʅʝʢʦʪʦʨʳʝ ʚʠʜʳ 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʛʨʠʙʦʚ ʩʧʦʩʦʙʥʳ ʥʘʢʘʧʣʠʚʘʪʴ ʜʦ 50% ʙʝʣʢʘ. ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʥʝʟʘʤʝʥʠʤʳʭ 

ʘʤʠʥʦʢʠʩʣʦʪ, ʙʝʣʦʢ ʛʨʠʙʦʚ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʙʝʣʢʫ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʙʠʦʤʘʩʩʘ ʙʦʛʘʪʘ 

ʚʠʪʘʤʠʥʘʤʠ, ʦʩʦʙʝʥʥʦ ʛʨʫʧʧʳ ɺ, ʩʦʜʝʨʞʘʥʠʝ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ ʥʠʟʢʦʝ (2,5%), ʢʣʝʪʦʯʥʳʝ 

ʩʪʝʥʢʠ ʪʦʥʢʠʝ ʠ ʣʝʛʢʦ ʧʝʨʝʚʘʨʠʚʘʶʪʩʷ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ ʞʠʚʦʪʥʳʭ. ʇʨʠ 

ʚʳʨʘʱʠʚʘʥʠʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʛʨʠʙʦʚ ʚ ʞʠʜʢʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʧʝʨʚʦʡ 

ʩʪʘʜʠʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʥʩʠʚʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʙʠʦʤʘʩʩʳ. ɺ ʫʩʣʦʚʠʷʭ 

ʛʣʫʙʠʥʥʦʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʚ ʧʝʨʚʳʝ 5-6 ʯ ʧʨʦʠʩʭʦʜʷʪ ʩʣʦʞʥʳʝ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʢʦʥʠʜʠʷʭ, ʦʥʠ ʥʘʙʫʭʘʶʪ, ʠ ʧʦʷʚʣʷʶʪʩʷ ʧʝʨʚʳʝ ʛʠʬʳ. ɼʘʣʝʝ ʠʜʸʪ ʙʳʩʪʨʦʝ 

ʨʘʟʚʠʪʠʝ ʠ ʨʦʩʪ ʤʠʮʝʣʠʘʣʴʥʦʡ ʤʘʩʩʳ ʛʨʠʙʘ. ʄʠʮʝʣʠʡ ʤʦʞʝʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʚ ʚʠʜʝ ʰʘʨʠʢʦʚ 

ʠʣʠ ʢʘʰʝʦʙʨʘʟʥʦʡ ʤʘʩʩʳ  [6, 7, 8]. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʨʦʩʪʘ ʙʝʣʢʦʚ ʚ ʢʦʤʙʠʢʦʨʤʘʭ ʠʩʧʦʣʴʟʫʶʪ ʰʪʘʤʤʳ ʛʨʠʙʦʚ Pleurotus 

Ostreatus, ʰʠʨʦʢʦ ʢʫʣʴʪʠʚʠʨʫʶʱʠʭʩʷ ʚʦ ʚʩʸʤ ʤʠʨʝ, ʦʙʳʯʥʦ ʚ ɸʟʠʠ, ɸʤʝʨʠʢʝ ʠ ɽʚʨʦʧʝ, ʠʟ-ʟʘ 

ʠʭ ʧʨʦʩʪʦʪʳ, ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʚʳʩʦʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɼʣʷ ʨʦʩʪʘ ʛʨʠʙʦʚ ʥʝʦʙʭʦʜʠʤʳ ʚʳʩʦʢʘʷ ʚʣʘʞʥʦʩʪʴ (80-90%) ʠ ʪʝʤʧʝʨʘʪʫʨʘ 25-

30Áʉ. ʉʫʙʩʪʨʘʪʳ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʨʠʙʦʚ ʚ ʧʨʝʜʳʜʫʱʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʚʢʣʶʯʘʶʪ ʨʠʩʦʚʫʶ ʩʦʣʦʤʫ, ʨʠʩʦʚʳʝ ʦʪʨʫʙʠ, ʧʰʝʥʠʯʥʫʶ ʩʦʣʦʤʫ, ʤʷʢʦʪʴ, 

ʢʫʢʫʨʫʟʥʳʝ ʧʦʯʘʪʢʠ, ʦʪʭʦʜʳ ʢʘʢʘʚʝʣʣʳ, ʭʣʦʧʢʦʚʳʝ ʦʪʭʦʜʳ, ʜʨʦʙʠʥʫ, ʦʧʠʣʢʠ, ʢʫʢʫʨʫʟʥʫʶ 

ʰʝʣʫʭʫ ʠ ʢʦʞʫʨʫ ʤʘʥʠʦʢʠ. ɼʨʫʛʠʤʠ ʩʫʙʩʪʨʘʪʘʤʠ ʷʚʣʷʶʪʩʷ ʩʦʝʚʘʷ ʩʦʣʦʤʘ, ʨʠʩʦʚʘʷ ʩʦʣʦʤʘ, 

ʩʪʝʙʣʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʞʦʤ ʩʘʭʘʨʥʦʛʦ ʪʨʦʩʪʥʠʢʘ, ʬʨʫʢʪʦʚʳʝ ʦʪʭʦʜʳ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʯʘʡʥʳʝ 

ʣʠʩʪʴʷ, ʣʠʩʪʴʷ ʙʘʤʙʫʢʘ ʠ ʩʪʝʙʣʠ ʢʫʢʫʨʫʟʳ  [9, 10].  

ʇʦʪʨʝʙʥʦʩʪʴ ʚʳʨʘʱʠʚʘʝʤʦʡ ʨʳʙʳ ʚ ʘʤʠʥʦʢʠʩʣʦʪʘʭ. ʈʳʙʘ ʩʠʥʪʝʟʠʨʫʝʪ ʙʝʣʢʠ ʠʟ 

ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʢʦʨʤʦʚ. ɺ ʧʨʦʪʝʠʥ ʚʭʦʜʷʪ 24 ʘʤʠʥʦʢʠʩʣʦʪʳ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʥʝʟʘʤʝʥʠʤʳʝ, ʟʘʤʝʥʠʤʳʝ ʠ ʯʘʩʪʠʯʥʦ ʟʘʤʝʥʠʤʳʝ. ʆʩʥʦʚʥʫʶ ʨʦʣʴ ʚ 
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ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ ʧʠʱʝʚʘʨʝʥʠʷ ʢʦʨʤʘ ʠʛʨʘʶʪ ʥʝʟʘʤʝʥʠʤʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ, ʩʠʥʪʝʟ ʢʦʪʦʨʳʭ 

ʚ ʦʨʛʘʥʠʟʤʝ ʥʝ ʧʨʦʠʩʭʦʜʠʪ, ʠ ʦʥʠ ʜʦʣʞʥʳ ʜʦʩʪʘʚʣʷʪʴʩʷ ʩ ʢʦʨʤʦʤ. ʂ ʯʠʩʣʫ ʥʝʟʘʤʝʥʠʤʳʭ 

ʘʤʠʥʦʢʠʩʣʦʪ ʜʣʷ ʨʳʙ ʦʪʥʦʩʷʪʩʷ 10 - ʵʪʦ ʪʨʝʦʥʠʥ, ʚʘʣʠʥ, ʤʝʪʠʦʥʠʥ, ʠʟʦʣʝʡʮʠʥ, ʣʝʡʮʠʥ, 

ʬʝʥʠʣʘʣʘʥʠʥ, ʣʠʟʠʥ, ʪʨʠʧʪʦʬʘʥ, ʛʠʩʪʠʜʠʥ, ʘʨʛʠʥʠʥ. ʅʝʜʦʩʪʘʪʦʢ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʦʜʥʦʡ ʠʟ 

ʘʤʠʥʦʢʠʩʣʦʪ ʚʝʜʸʪ ʢ ʥʘʨʫʰʝʥʠʶ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʘ ʵʪʦ ʚʳʟʳʚʘʝʪ ʟʘʤʝʜʣʝʥʠʝ ʨʦʩʪʘ ʨʳʙʳ, 

ʧʦʚʳʰʘʶʪʩʷ ʟʘʪʨʘʪʳ ʢʦʨʤʘ ʥʘ ʧʨʠʨʦʩʪ ʤʘʩʩʳ ʚʳʨʘʱʠʚʘʝʤʦʡ ʨʳʙʳ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢ ʟʘʙʦʣʝʚʘʥʠʷʤ. 

 

ʇʦʪʨʝʙʥʦʩʪʴ ʚʳʨʘʱʠʚʘʝʤʦʡ ʨʳʙʳ ʚ ʚʠʪʘʤʠʥʘʭ. ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʚʠʪʘʤʠʥʘʭ ʧʨʠ 

ʠʥʪʝʥʩʠʚʥʦʤ ʚʳʨʘʱʠʚʘʥʠʠ ʨʳʙʳ ʚ ʧʨʫʜʘʭ ʠ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʨʳʙʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʚ ʦʩʥʦʚʥʦʤ 

ʦʧʨʝʜʝʣʝʥʘ ʚ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦʡ ʤʝʨʝ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʦʣʦʜʴ ʨʳʙ ʙʦʣʝʝ ʪʨʝʙʦʚʘʪʝʣʴʥʘ ʢ ʥʝʟʘʤʝʥʠʤʳʤ ʘʤʠʥʦʢʠʩʣʦʪʘʤ, ʠ ʚ 

ʢʦʨʤʘʭ ʩʦʚʤʝʩʪʥʦ ʩ ʥʝʟʘʤʝʥʠʤʳʤʠ ʜʦʣʞʥʳ ʙʳʪʴ ʠ ʟʘʤʝʥʠʤʳʝ ʚ ʦʧʨʝʜʝʣʸʥʥʦʤ ʢʦʣʠʯʝʩʪʚʝ, 

ʧʦʩʢʦʣʴʢʫ ʥʝʣʴʟʷ ʜʦʧʫʩʢʘʪʴ, ʯʪʦʙʳ ʟʘʤʝʥʠʤʳʝ ʩʠʥʪʝʟʠʨʦʚʘʣʠʩʴ ʠʟ ʥʝʟʘʤʝʥʠʤʳʭ. 

ʋʩʪʘʥʦʚʣʝʥʘ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪʘʭ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʨʳʙ 

ʣʦʩʦʩʝʚʳʭ, ʘ ʪʘʢʞʝ ʫʛʨʷ, ʢʘʥʘʣʴʥʦʛʦ ʩʦʤʘ ʠ ʢʘʨʧʦʚʳʭ ʨʳʙ ʚ ʩʣʝʜʫʶʱʠʭ ʢʦʣʠʯʝʩʪʚʘʭ (ʪʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1. - ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪʘʭ ʣʦʩʦʩʝʚʳʭ, ʘ ʪʘʢʞʝ 

ʫʛʨʷ, ʢʘʥʘʣʴʥʦʛʦ ʩʦʤʘ ʠ ʢʘʨʧʦʚʳʭ ʨʳʙ (ʧʦ ʂʘʥʠʜʴʝʚʫ ɸ.ʅ.) 
 

ɸʤʠʥʦʢʠʩʣʦʪʳ ʉʦʜʝʨʞʘʥʠʝ ʚ 1 ʢʛ ʢʦʨʤʘ, ʛ 
ʉʦʦʪʥʦʰʝʥʠʝ (ʟʘ ʝʜʠʥʠʮʫ 

ʧʨʠʥʷʪ ʪʨʠʧʪʦʬʘʥ) 

ɸʨʛʠʥʠʥ 25 12.5 

ɻʠʩʪʠʜʠʥ 7 3.5 

ʀʟʦʣʝʡʮʠʥ 10 5.0 

ʃʝʡʮʠʥ 16 8.0 

ʃʠʟʠʥ 21 10,5 

ʄʝʪʠʦʥʠʥ 5 2.5 

ʌʝʥʠʣʘʣʘʥʠʥ 21 10,5 

ʊʨʝʦʥʠʥ 8 4 

ʊʨʠʧʪʦʬʘʥ 2 1 

ɺʘʣʠʥ 15 8.0 

ʅʝʜʦʩʪʘʪʦʢ ʚʠʪʘʤʠʥʦʚ ʚ ʢʦʨʤʘʭ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʚʳʨʘʱʠʚʘʥʠʠ ʨʳʙʳ ʚ ʫʩʣʦʚʠʷʭ 

ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ ʧʦʩʘʜʢʠ ʚ ʧʨʫʜʘʭ ʠ ʦʩʦʙʝʥʥʦ ʚ ʩʘʜʢʘʭ ʠ ʙʘʩʩʝʡʥʘʭ ʚʳʟʳʚʘʝʪ ʫ ʨʳʙ 

ʘʚʠʪʘʤʠʥʦʟ. ʇʨʦʠʩʭʦʜʠʪ ʥʘʨʫʰʝʥʠʝ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʨʳʙ ʠ ʥʘʨʫʰʘʝʪʩʷ ʠʭ 

ʩʠʥʪʝʟ, ʟʘʜʝʨʞʠʚʘʝʪʩʷ ʩʠʥʪʝʟ ʬʝʨʤʝʥʪʦʚ, ʥʘʨʫʰʘʝʪʩʷ ʫʩʚʦʝʥʠʝ ʧʠʰʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʨʘʟʚʠʚʘʶʪʩʷ ʟʘʙʦʣʝʚʘʥʠʷ ʨʳʙ, ʧʦʚʳʰʘʶʪʩʷ ʟʘʪʨʘʪʳ ʢʦʨʤʦʚ ʥʘ ʧʨʠʨʦʩʪ, ʥʘʙʣʶʜʘʝʪʩʷ 

ʦʩʪʘʥʦʚʢʘ ʨʦʩʪʘ.  

.  



ɼʦʥʠʰʛʦϲʠ  ʪʝʭʥʦʣʦʛʠʠ ʊʦṉʠʢʠʩʪʦʥ 

 

176 
 

ʊʘʙʣʠʮʘ 2. - ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʚʠʪʘʤʠʥʘʭ ʚ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʭ ʢʦʨʤʘʭ 

ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʨʳʙʳ ʚ 1 ʢʛ ʢʦʨʤʘ (ʧʦ ʂʘʥʠʜʴʝʚʫ ɸ.ʅ.) 

 

ɺʠʪʘʤʠʥʳ 

 

ɽʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ 

 

ʂʦʣʠʯʝʩʪʚʦ 

 

 
ɸ ʠ. ʝʜ. ʪʳʩ. 15 

ɼ3 ʠ. ʝʜ. ʪʳʩ. 3 

ɽ ʤʛ 60 

ʂ ʤʛ 5 

ʉ ʤʛ 500 

B1 ʤʛ 15 

B2 ʤʛ 30 

ɺ3 ʤʛ 50 

ɺ4 ʤʛ 2000 

ɺ6 ʤʛ 15 

ɺ12 ʤʛ 0,05 

ʅʠʘʮʠʥ ʤʛ 17,5 

ʌʦʣʠʝʚʘʷ ʢʠʩʣʦʪʘ ʤʛ 5 

ɹʠʦʪʠʥ ʤʛ 2,5 

ʀʥʦʟʠʪʦʣ ʤʛ 1000 

            

ʈʳʙʳ, ʢʦʪʦʨʳʝ ʚʳʨʘʱʠʚʘʶʪʩʷ ʚ ʟʘʤʢʥʫʪʳʭ ʩʠʩʪʝʤʘʭ (ʣʦʩʦʩʝʚʳʝ, ʦʩʝʪʨʦʚʳʝ, ʢʘʨʧʦʚʳʝ 

ʠ ʜʨ.), ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʥʝʜʦʩʪʘʪʢʘʤ ʚʠʪʘʤʠʥʦʚ, ʘ ʚʳʨʘʱʠʚʘʝʤʳʝ 

ʚ ʧʨʫʜʘʭ - ʤʝʥʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʇʨʝʜʫʧʨʝʜʠʪʴ ʥʘʯʘʣʦ ʘʚʠʪʘʤʠʥʦʟʘ ʤʦʞʥʦ ʪʦʣʴʢʦ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʚʠʪʘʤʠʥʘʤʠ. 

ʇʦʪʨʝʙʥʦʩʪʴ ʚʳʨʘʱʠʚʘʝʤʦʡ ʨʳʙʳ ʚ ʫʛʣʝʚʦʜʘʭ. ʋʛʣʝʚʦʜʳ ʨʳʙʘ ʠʩʧʦʣʴʟʫʝʪ ʥʝʵʬʬʝʢʪʠʚʥʦ, 

ʠʟ-ʟʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. ʈʳʙʘ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʩʣʘʙʦ ʚʳʜʝʣʷʝʪ ʠʥʩʫʣʠʥ, 

ʢʦʪʦʨʳʡ ʚ ʫʛʣʝʚʦʜʥʦʤ ʦʙʤʝʥʝ ʤʦʞʝʪ ʫʩʠʣʠʚʘʪʴ ʩʠʥʪʝʟ ʛʣʠʢʦʛʝʥʘ ʚ ʧʝʯʝʥʠ ʟʘ ʩʯʸʪ ʛʣʶʢʦʟʳ 

ʢʨʦʚʠ. 

ʇʨʠ ʠʟʙʳʪʢʝ ʫʛʣʝʚʦʜʦʚ ʠʣʠ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʚʠʪʘʤʠʥʦʚ 

ʚ ʢʦʨʤʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʦʞʠʨʝʥʠʝ ʧʝʯʝʥʠ, ʢʦʪʦʨʦʝ ʚʣʠʷʝʪ ʥʘ ʨʦʩʪ ʨʳʙ ʠ ʟʘʪʨʘʪʳ ʢʦʨʤʘ. ʋ 

ʣʦʩʦʩʝʚʳʭ ʨʳʙ ʫʛʣʝʚʦʜʳ ʫʩʚʘʠʚʘʶʪʩʷ ʚ ʩʨʝʜʥʝʤ ʥʘ 40 %, ʫ ʫʛʨʷ ʠ ʢʘʥʘʣʴʥʦʛʦ ʩʦʤʘ - ʥʘ 50%, 

ʫ ʢʘʨʧʦʚʳʭ ʨʳʙ - ʥʘ 70-80% (ʧʦ ʂʘʥʠʜʴʝʚʫ ɸ.ʅ.). ʅʘʜʦ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʫʩʚʦʝʥʠʝ ʫʛʣʝʚʦʜʦʚ ʫ 

ʦʩʝʪʨʦʚʳʭ, ʛʜʝ-ʪʦ ʥʘ ʫʨʦʚʥʝ ʣʦʩʦʩʝʚʳʭ, ʫʛʨʝʚʳʭ - ʚ ʧʨʝʜʝʣʘʭ 40-50%. 

ʄʦʣʦʜʴ ʨʳʙ, ʦʩʦʙʝʥʥʦ ʣʠʯʠʥʢʠ, ʩʣʘʙʦ ʧʝʨʝʚʘʨʠʚʘʶʪ ʠ ʫʩʚʘʠʚʘʶʪ ʫʛʣʝʚʦʜʳ. ʕʪʦ 

ʩʚʷʟʘʥʦ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʛʜʝ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʚʳʜʝʣʷʝʪʩʷ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʭ ʬʝʨʤʝʥʪʦʚ, ʦʩʦʙʝʥʥʦ ʘʤʠʣʘʟʳ.  

ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʣʠʯʠʥʢʘ ʘʢʪʠʚʥʦ ʧʠʪʘʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʠʱʝʡ, ʘ ʩ ʚʦʟʨʘʩʪʦʤ ʤʦʞʝʪ 

ʟʘʭʚʘʪʳʚʘʪʴ ʠ ʫʛʣʝʚʦʜʠʩʪʫʶ ʧʠʱʫ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʚʦʜʦʚ (ʧʦ ɻʘʤʳʛʠʥʫ ɽ.ʃ.) 

ʚ ʩʪʘʨʪʦʚʳʭ ʢʦʤʙʠʢʦʨʤʘʭ ʜʣʷ ʤʦʣʦʜʠ ʣʦʩʦʩʝʚʳʭ ʩʦʩʪʘʚʣʷʝʪ 20-25 %. ʂʣʝʪʯʘʪʢʘ ʣʦʩʦʩʝʚʳʤʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʝʨʝʚʘʨʠʚʘʝʪʩʷ. ɺ ʩʪʘʨʪʦʚʳʡ ʢʦʤʙʠʢʦʨʤ ʜʣʷ ʧʦʜʨʘʱʠʚʘʥʠʷ ʣʠʯʠʥʦʢ ʢʘʨʧʦʚʳʭ 

ʨʳʙ ʜʦʧʫʩʢʘʝʪʩʷ ʚʚʝʜʝʥʠʝ ʫʛʣʝʚʦʜʦʚ ʜʦ 25% ʠ, ʯʝʤ ʙʦʣʴʰʝ ʫʛʣʝʚʦʜʦʚ, ʪʝʤ ʤʝʥʴʰʝ ʩʪʘʥʦʚʠʪʩʷ 

ʪʝʤʧ ʨʦʩʪʘ ʣʠʯʠʥʦʢ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʘʥʘʣʠʟ. ɺ ʪʘʙʣʠʮʝ 3 ʧʨʠʚʝʜʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʦʚ ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ  ʢʦʤʙʠʢʦʨʤʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʤʝʪʦʜʦʤ  ɺɾʍ. 
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ʊʘʙʣʠʮʘ 3. - ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʩʦʩʪʘʚʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʘʤʠʥʦʢʠʩʣʦʪ ʚ 

ʢʦʤʙʠʢʦʨʤʘʭ ʧʦ ʤʝʪʦʜʫ Steven A. ʠ Cohen Daviel J. 
 

 

 

ʈʠʩʫʥʦʢ 1. - ʍʨʦʤʘʪʦʛʨʘʤʤʘ ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ 

ʢʦʤʙʠʢʦʨʤʘ, ʜʦ ʦʙʨʘʙʦʪʢʠ ʛʨʠʙʘʤʠ 
 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʘʤʠʥʦʢʠʩʣʦʪ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ 6,193245 ʜʦ 9,723998 ʤʛ/ʛ. ʅʘʙʣʶʜʘʝʪʩʷ 

ʨʦʩʪ ʘʩʧʘʨʘʛʠʥʦʚʦʡ ʢʠʩʣʦʪʳ, ʩʝʨʠʥʘ, ʛʣʠʮʠʥʘ, ʪʨʝʦʥʠʥʘ, ʧʨʦʣʠʥʘ, ʪʠʨʦʟʠʥʘ, ʤʝʪʠʦʥʠʥʘ ʧʦʩʣʝ 

ʅʘʟʚʘʥʠʝ ʘʤʠʥʦʢʠʩʣʦʪʳ 

ɼʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʇʦʩʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ 
 

ʢʦʥʮʝʥʪʨʘʮʠʷ, ʤʛ/ʛ 
 

ɸʩʧʘʨʘʛʠʥʦʚʘʷ 0,162433 0,23926 

ɻʣʫʪʘʤʠʥʦʚʘʷ 0,238651 0,228878 

ʉʝʨʠʥ 0,207908 1,386798 

ɻʣʠʮʠʥ 0,105238 0,76205 

ɸʩʧʘʨʘʛʠʥ 0,213368 1,811697 

ɻʣʫʪʘʤʠʥ 0,370186 0,244356 

ʎʠʩʪʝʠʥ 0,50929 0,170492 

ʊʨʝʦʥʠʥ 0,521994 0,951124 

ɸʨʛʝʥʠʥ 0.106312 0.144971 

ɸʣʘʥʠʥ 0.146323 0.124242 

ʇʨʦʣʠʥ 0.199029 0.327008 

ʊʠʨʦʟʠʥ 0.137405 0.860475 

ɺʘʣʠʥ 0.272119 0.372758 

ʄʝʪʠʦʥʠʥ 0.493757 1.15874 

ɻʠʩʪʠʜʠʥ 0.271995 0.27943 

ʀʟʦʣʝʡʮʠʥ 0.244153 0.124647 

ʃʝʡʮʠʥ 0.256674 0.268897 

ʊʨʠʧʪʦʬʘʥ 0.191015 0.10055 

ʌʝʥʠʣʘʣʘʥʠʥ 0.054814 0.096885 

ʃʠʟʠʥ 1.490581 0.070741 

ʀʪʦʛʦ: 6.193245 9.723998 
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ʦʙʨʘʙʦʪʢʠ ʢʦʤʙʠʢʦʨʤʦʚ ʬʝʨʤʝʥʪʘʤʠ ʛʨʠʙʦʚ. ɸ ʛʣʫʪʘʤʠʥʦʚʘʷ ʢʠʩʣʦʪʘ, ʮʠʩʪʝʠʥ, ʘʣʘʥʠʥ, 

ʠʟʦʣʝʡʮʠʥ, ʪʨʠʧʪʦʬʘʥ, ʣʠʟʠʥ ʟʘʤʝʪʥʦ ʫʤʝʥʴʰʘʶʪʩʷ. 

 

 

ʈʠʩʫʥʦʢ 2. ʍʨʦʤʘʪʦʛʨʘʤʤʘ ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ 

ʢʦʤʙʠʢʦʨʤʘ, ʧʦʜʚʝʨʛʥʫʪʦʛʦ ʦʙʨʘʙʦʪʢʝ ʛʨʠʙʘʤʠ 
 

ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʧʦʜʪʚʝʨʞʜʝʥʳ ʪʘʢʞʝ ʚ ʭʨʦʤʘʪʦʛʨʘʤʤʘʭ, ʧʨʠʚʝʜʸʥʥʳʭ ʥʘ 

ʨʠʩʫʥʢʘʭ 1-2. 

ʆʧʨʝʜʝʣʝʥʠʝ  ʢʦʣʠʯʝʩʪʚʘ ʚʠʪʘʤʠʥʦʚ ʚ ʩʦʩʪʘʚʝ ʢʦʤʙʠʢʦʨʤʦʚ. ʆʧʳʪʳ 

ʧʨʦʚʝʜʝʥʳ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʧʦ ʢʘʯʝʩʪʚʫ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʝʪʝʨʠʥʘʨʥʳʭ ʣʝʢʘʨʩʪʚ, ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ ʧʦ ʤʝʪʦʜʫ 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ. 
 

 

  

ʈʠʩʫʥʦʢ 3. - ɼʠʘʛʨʘʤʤʘ ʢʦʣʠʯʝʩʪʚʘ ʚʠʪʘʤʠʥʦʚ ʛʨʫʧʧʳ B. 
 

ʂʦʣʠʯʝʩʪʚʦ ʚʠʪʘʤʠʥʦʚ ʛʨʫʧʧʳ ɺ ʚ ʢʦʤʙʠʢʦʨʤʘʭ, ʦʧʨʝʜʝʣʸʥʥʦʝ ʧʦ  ʤʝʪʦʜʫ 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʩʦʩʪʘʚʣʷʝʪ: ɺ1=7,91 ʤʛ/ʛ; ɺ3=3,05 ʤʛ/ʛ;  

ɺ6=5,15 ʤʛ/ʛ. 
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ʊʘʙʣʠʮʘ 4. 
 

ˉ ɺʠʪʘʤʠʥ r Spl Area Std 

Area 

Std Wt Spl 

Wt 

Potency ʈʝʟʫʣʴʪʘʪ, ʤʛ/ʛ 

1. B1 2087,237 20,3 50 2,5 99,99  

  1736,377 2,0006 10 50 100 3,05 

2. B3 3443,984 20,1 50 5 100  

  3359,072 2,0006 10 50 100 5,15 

3. B6 692,993 20,5 50 7,5 99,5  

  669,528 2,0006 10 50 100 7,91 

 

 
 

ʈʠʩʫʥʦʢ 4. - ɼʠʘʛʨʘʤʤʘ ʢʦʣʠʯʝʩʪʚʘ ʚʠʪʘʤʠʥʦʚ ʛʨʫʧʧʳ D3 
 

ʊʘʙʣʠʮʘ 5. 

ˉ ɺʠʪʘʤʠʥʳ Spl Area Std 

Area 

Std 

Wt 

Spl 

Wt 

Potency ʈʝʟʫʣʴʪʘʪ, 

ʄɽ/ʛ 

1. D3 (ʧʦ  

ʬʦʨʤʫʣʝ) 
9582,353 10,3 25 2,5 39920 

        ----- 

2. ʉʪʘʥʜʘʨʪʥʳʡ 

ʦʙʨʘʟʝʮ 
9309,970 5,0004 10 25 100 

21158,6 

 

 
 

ʈʠʩʫʥʦʢ 5. - ɼʠʘʛʨʘʤʤʘ ʢʦʣʠʯʝʩʪʚʘ ʚʠʪʘʤʠʥʦʚ ʛʨʫʧʧʳ ɽ 
 

ʂʦʣʠʯʝʩʪʚʦ ʚʠʪʘʤʠʥʘ D3 ʚ ʩʦʩʪʘʚʝ ʢʦʤʙʠʢʦʨʤʦʚ cʦʩʪʘʚʣʷʝʪ 21158,6 ME/ʛ. 
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ʊʘʙʣʠʮʘ 6. 
 

ˉ ɺʠʪʘʤʠʥ Spl Area Std Area Std Wt Spl Wt Potency Natija, ʤʛ/ʛ 

1. E 1632,126 40,3 25 5 97,5 ----- 

  1627,884 1,0008 10 25 100 19,68 

 

ʂʦʣʠʯʝʩʪʚʦ ʚʠʪʘʤʠʥʘ ɽ ʚ ʩʦʩʪʘʚʝ ʢʦʤʙʠʢʦʨʤʦʚ cʦʩʪʘʚʣʷʝʪ 19,68 ʤʛ/ʛ. 

ʇʨʠʤʝʯʘʥʠʝ: Spl Area - ʧʣʦɦʘʜʴ ʧʠʢʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʦʙʨʘʟʮʘ 

ʢʦʤʙʠʢʦʨʤʘ; Std Area - ʧʣʦʱʘʜʴ ʧʠʢʘ, ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʨʘʟʮʘ ʢʦʤʙʠʢʦʨʤʘ; Std Wt - ʢʦʣʠʯʝʩʪʚʦ 

ʠʟʤʝʨʝʥʥʦʛʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʨʘʟʮʘ ʢʦʤʙʠʢʦʨʤʘ, ʤʛ; Spl Wt - ʢʦʣʠʯʝʩʪʚʦ ʠʟʤʝʨʝʥʥʦʛʦ ʜʣʷ 

ʠʩʧʳʪʘʥʠʷ ʦʙʨʘʟʮʘ ʢʦʤʙʠʢʦʨʤʘ, ʛ; Potency - ʯʠʩʪʦʪʘ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʙʨʘʟʮʘ, % (ʄɽ); ʄɽ-

ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʝʜʠʥʠʮʘ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʫʛʣʝʚʦʜʦʚ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 7. 

ʊʘʙʣʠʮʘ 7. - ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʩʦʩʪʘʚʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʫʛʣʝʚʦʜʦʚ 
 

ʋʛʣʝʚʦʜʳ 

ʂʦʥʮʝʥʪʨʘʮʠʷ, % 

ˉ 1 (ʜʦ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ 

ʦʙʨʘʙʦʪʢʠ) 

ˉ 2 (ʧʦʩʣʝ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ 

ʦʙʨʘʙʦʪʢʠ) 

ʌʨʫʢʪʦʟʘ 0,00 0,0065 

ɻʣʶʢʦʟʘ 0,0035 0,0512 

ʉʘʭʘʨʦʟʘ 0,0342 0,008 

ʄʘʣʴʪʦʟʘ 0,0013 0,003 

ʀʪʦʛʦ 0,039 0,0686 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 7, ʢʦʥʮʝʥʪʨʘʮʠʷ ʬʨʫʢʪʦʟʳ ʠ ʛʣʶʢʦʟʳ ʚ ʢʦʤʙʠʢʦʨʤʝ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʧʨʠʯʠʥʦʡ ʪʦʤʫ ʷʚʣʷʝʪʩʷ ʨʘʩʱʝʧʣʝʥʠʝ ʬʝʨʤʝʥʪʘʤʠ ʛʨʠʙʦʚ ʩʘʭʘʨʦʟʳ. 

ʂʦʣʠʯʝʩʪʚʦ ʩʘʭʘʨʦʟʳ ʫʤʝʥʴʰʘʝʪʩʷ. ʇʦʤʠʤʦ ʩʘʭʘʨʦʟʳ ʬʝʨʤʝʥʪʳ ʛʨʠʙʦʚ ʩʧʦʩʦʙʥʳ ʨʘʩʱʝʧʣʷʪʴ 

ʜʨʫʛʠʝ ʙʠʦʧʦʣʠʤʝʨʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʫʛʣʝʚʦʜʳ. ɺ ʢʦʨʤʘʭ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ, ʥʘʧʨʠʤʝʨ, 

ʠʥʫʣʠʥ, ʧʨʦʜʫʢʪʦʤ ʨʘʩʧʘʜʘ ʢʦʪʦʨʦʛʦ ̫ ʚʣʷʝʪʩʷ ʬʨʫʢʪʦʟʘ, ʘ ʛʣʶʢʦʟʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʜʫʢʪʦʤ 

ʨʘʩʧʘʜʘ ʢʨʘʭʤʘʣʘ, ʧʝʢʪʠʥʘ, ʮʝʣʣʶʣʦʟʳ, ʢʣʝʪʯʘʪʢʠ ʠ ʪ.ʜ.  
 

 

ʈʠʩʫʥʦʢ 6. - ʍʨʦʤʘʪʦʛʨʘʤʤʘ ʫʛʣʝʚʦʜʥʦʛʦ ʩʦʩʪʘʚʘ 

ʢʦʤʙʠʢʦʨʤʘ ʜʦ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ 
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ɺ ʪʘʙʣʠʮʝ 7 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʦʚ ʫʛʣʝʚʦʜʦʚ ʢʦʤʙʠʢʦʨʤʦʚ ɺɾʍ. ʆʙʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʘʤʠʥʦʢʠʩʣʦʪ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ 6,193245 ʜʦ 9,723998 ʤʛ/ʛ. ʅʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ 

ʘʩʧʘʨʘʛʠʥʦʚʦʡ ʢʠʩʣʦʪʳ, ʩʝʨʠʥʘ, ʛʣʠʮʠʥʘ, ʪʨʝʦʥʠʥʘ, ʧʨʦʣʠʥʘ, ʪʠʨʦʟʠʥʘ, ʤʝʪʠʦʥʠʥʘ ʧʦʩʣʝ 

ʦʙʨʘʙʦʪʢʠ ʢʦʤʙʠʢʦʨʤʦʚ ʬʝʨʤʝʥʪʘʤʠ ʛʨʠʙʦʚ. ɸ ʛʣʫʪʘʤʠʥʦʚʘʷ ʢʠʩʣʦʪʘ, ʮʠʩʪʝʠʥ, ʘʣʘʥʠʥ, 

ʠʟʦʣʝʡʮʠʥ, ʪʨʠʧʪʦʬʘʥ, ʣʠʟʠʥ ʟʘʤʝʪʥʦ ʫʤʝʴʰʘʣʠʩʴ. ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʧʦʜʪʚʝʨʞʜʝʥʳ ʪʘʢʞʝ ʚ 

ʭʨʦʤʘʪʦʛʨʘʤʤʘʭ, ʧʨʠʚʝʜʸʥʥʳʭ ʥʘ ʨʠʩʫʥʢʘʭ 6-7. 
 

 
ʈʠʩʫʥʦʢ 7. - ʍʨʦʤʘʪʦʛʨʘʤʤʘ ʫʛʣʝʚʦʜʥʦʛʦ ʩʦʩʪʘʚʘ ʢʦʤʙʠʢʦʨʤʘ  

ʧʦʩʣʝ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ 
 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ Pleurotus ostreatus ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʠʜʠʘʣʴʥʦʛʦ ʛʨʠʙʘ-ʧʨʦʜʫʮʝʥʪʘ, ʧʨʦʜʫʮʠʨʫʶʱʝʛʦ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʙʝʣʢʘ ʟʘ ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʧʨʠ ʥʘʣʘʞʠʚʘʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʳʙʥʳʭ 

ʢʦʨʤʦʚ ʩʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ ʙʝʣʢʦʤ, ʙʳʩʪʨʦ ʠ ʣʝʛʢʦʫʩʚʦʷʝʤʳʤ. 
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ʈʆʃʔ  ʋʃʋʏʐʀʊɽʃɽʁ ɺ ʍʃɽɹʆʇɽʏɽʅʀʀ 
 

ʉʦʙʠʨʦʚ ʈ.ʕ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʊʘʜʞʠʢʠʩʪʘʥʘ 
 

ɺʚʝʜʝʥʠʝ. ʍʣʝʙʦʙʫʣʦʯʥʳʝ ʠʟʜʝʣʠʷ - ʦʜʥʠ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, 

ʩʦʜʝʨʞʘʱʠʭ ʙʝʣʢʠ, ʫʛʣʝʚʦʜʳ, ʣʠʧʠʜʳ, ʚʠʪʘʤʠʥʳ, ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʠ ʧʠʱʝʚʳʝ ʚʦʣʦʢʥʘ, 

ʢʦʪʦʨʳʝ ʪʘʢ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʥʦʨʤʘʣʴʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ [1]. 

ʍʣʝʙ ʠ ʭʣʝʙʦʙʫʣʦʯʥʳʝ ʠʟʜʝʣʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʴʶ, 

ʭʦʨʦʰʝʡ ʫʩʚʦʷʝʤʦʩʪʴʶ ʠ ʧʝʨʝʚʘʨʠʤʦʩʪʴʶ, ʦʥʠ ʧʨʠʷʪʥʳ ʥʘ ʚʢʫʩ, ʟʥʘʯʠʪʝʣʴʥʦ ʜʝʰʝʚʣʝ 

ʙʦʣʴʰʠʥʩʪʚʘ ʜʨʫʛʠʭ ʧʨʦʜʫʢʪʦʚ ʤʘʩʩʦʚʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ. ʇʦʵʪʦʤʫ ʢʘʞʜʳʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʚ 

ʭʣʝʙʦʧʝʢʘʨʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʪʘʨʘʝʪʩʷ ʧʨʠʚʣʝʯʴ ʧʦʢʫʧʘʪʝʣʷ ʢʘʯʝʩʪʚʦʤ, ʚʢʫʩʦʚʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ, ʘ ʛʣʘʚʥʦʝ ʦʧʨʝʜʝʣʸʥʥʳʤ ʦʪʣʠʯʠʝʤ ʩʦʙʩʪʚʝʥʥʦʛʦ ʪʦʚʘʨʘ ʦʪ ʪʦʚʘʨʦʚ ʜʨʫʛʠʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ  [2]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʜʘʥʥʘʷ ʪʝʤʘ ʜʦʩʪʘʪʦʯʥʦ ʘʢʪʫʘʣʴʥʘ, ʘ ʦʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʶ ʜʘʥʥʦʡ ʟʘʜʘʯʠ, ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʫʣʫʯʰʠʪʝʣʝʡ  ʨʘʟʣʠʯʥʦʛʦ 

ʧʨʠʥʮʠʧʘ ʜʝʡʩʪʚʠʷ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʤʝʪʦʜʫ ʤʦʛʫʪ ʨʝʰʘʪʴʩʷ ʩʣʦʞʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʟʘʜʘʯʠ, ʪʘʢʠʝ ʢʘʢ: ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʥʝʩʪʘʙʠʣʴʥʦʛʦ ʢʘʯʝʩʪʚʘ ʦʩʥʦʚʥʦʛʦ ʩʳʨʴʷ; 

ʫʚʝʣʠʯʝʥʠʝ ʘʩʩʦʨʪʠʤʝʥʪʘ ʧʨʦʜʫʢʮʠʠ, ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʚʠʜʦʚ ʠʟʜʝʣʠʡ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʦʪʚʝʯʘʪʴ ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʪʨʝʙʦʚʘʥʠʷʤ; ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʠ ʥʝʪʨʘʜʠʮʠʦʥʥʦʛʦ ʚʠʜʘ ʩʳʨʴʷ; 

ʧʦʚʳʰʝʥʠʝ ʧʨʠʙʳʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ; ʩʦʟʜʘʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʧʨʦʜʫʢʮʠʠ; 

ʧʦʚʳʰʝʥʠʝ ʧʠʱʝʚʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʫʣʫʯʰʝʥʠʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʠ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ  [3].  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʠ ʨʝʰʝʥʠʠ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʟʘʜʘʯ ʧʦʤʦʛʘʝʪ: 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʩ ʧʦʤʦʱʴʶ ʚʥʝʜʨʝʥʠʷ ʫʩʢʦʨʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʭʣʝʙʘ; ʧʦʣʫʯʘʪʴ ʟʘʜʘʥʥʳʝ ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʪʝʩʪʘ; ʫʣʫʯʰʘʪʴ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʢʘʯʝʩʪʚʦ 

ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʩʳʨʴʷ; ʟʘʤʝʜʣʷʪʴ ʧʨʦʮʝʩʩ 

ʯʝʨʩʪʚʝʥʠʷ ʠ ʫʚʝʣʠʯʠʪʴ ʩʨʦʢʠ ʭʨʘʥʝʥʠʷ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʆʩʥʦʚʥʳʝ ʚʠʜʳ ʫʣʫʯʰʠʪʝʣʝʡ ʤʫʢʠ. ʂʘʯʝʩʪʚʦ ʭʣʝʙʘ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʤʫʢʠ. 

ʋʣʫʯʰʠʪʝʣʠ ʠʜʫʪ ʚ ʭʦʜ, ʝʩʣʠ ʜʣʷ ʚʳʧʝʯʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʫʢʘ ʩ ʧʦʥʠʞʝʥʥʳʤʠ 

ʭʣʝʙʦʧʝʢʘʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʅʘʧʨʠʤʝʨ, ʚ ʢʦʪʦʨʦʡ ʩʣʘʙʘʷ ʠʣʠ, ʥʘʦʙʦʨʦʪ, ʢʨʝʧʢʘʷ ʢʣʝʡʢʦʚʠʥʘ 

- ʠʟ-ʟʘ ʵʪʦʛʦ ʭʣʝʙ ʧʦʣʫʯʘʝʪʩʷ ʩ ʧʦʜʨʳʚʘʤʠ, ʪʨʝʱʠʥʘʤʠ, ʨʘʩʧʣʳʚʯʘʪʦʡ ʬʦʨʤʳ. ʊʘʢʞʝ 
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ʫʣʫʯʰʠʪʝʣʠ ʜʦʙʘʚʣʷʶʪ, ʯʪʦʙʳ ʫʩʢʦʨʠʪʴ ʩʦʟʨʝʚʘʥʠʝ ʪʝʩʪʘ, ʦʩʘʭʘʨʠʚʘʥʠʝ ʟʘʚʘʨʦʢ: ʵʪʦ ʩʥʠʞʘʝʪ 

ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʘ ʭʣʝʙ ʧʦʣʫʯʘʝʪʩʷ ʧʳʰʥʳʤ ʠ ʦʙʲʸʤʥʳʤ. ʆʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʵʪʦ 

ʜʣʷ ʚʳʧʝʯʢʠ ʭʣʝʙʘ ʧʦ ʫʩʢʦʨʝʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ. ʊʘʢʠʝ ʤʝʪʦʜʳ ʯʘʱʝ ʧʨʘʢʪʠʢʫʶʪʩʷ ʚ 

ʥʝʙʦʣʴʰʠʭ ʧʝʢʘʨʥʷʭ ʠ ʮʝʭʘʭ. ʂʨʫʧʥʳʝ ʭʣʝʙʦʟʘʚʦʜʳ ʦʙʳʯʥʦ ʩʧʝʮʠʘʣʠʟʠʨʫʶʪʩʷ ʥʘ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʨʝʮʝʧʪʘʭ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʪʝʩʪʘ (ʦʧʘʨʥʳʡ ʠ ʙʝʟʦʧʘʨʥʳʡ ʠʣʠ ʥʘ ʟʘʢʚʘʩʢʘʭ). 

ʋʣʫʯʰʠʪʝʣʠ - ʵʪʦ ʦʩʦʙʳʝ ʜʦʙʘʚʢʠ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʦʧʨʝʜʝʣʸʥʥʳʭ 

ʟʘʜʘʯ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʨʘʟʣʠʯʥʳʭ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ, ʥʦ ʥʝ ʷʚʣʷʶʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ 

ʧʠʱʝʚʳʤ ʧʨʦʜʫʢʪʦʤ. ʀʭ ʦʙʱʝʝ ʥʘʟʥʘʯʝʥʠʝ - ʵʪʦ ʫʣʫʯʰʝʥʠʝ ʦʙʱʝʛʦ ʢʘʯʝʩʪʚʘ, ʚʢʫʩʦʚʳʭ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʧʨʦʜʫʢʮʠʠ. ʇʨʠʤʝʥʝʥʠʝ, ʜʦʧʫʩʪʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ, ʭʠʤʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ, ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʘʥʠʪʘʨʥʳʤ ʥʦʨʤʘʤ ʠ ʧʨʦʯʠʝ ʧʘʨʘʤʝʪʨʳ ʜʦʙʘʚʦʢ ʨʝʛʫʣʠʨʫʶʪʩʷ 

ɻʆʉʊʘʤʠ ʈ 51785-01 ʠ ɻʆʉʊ ʈ 51074-97.   

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʫʣʫʯʰʠʪʝʣʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 

ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ: 

- ʋʣʫʯʰʠʪʝʣʠ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ.  ʀʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ 

ʨʘʩʧʣʳʚʘʝʤʦʩʪʠ ʠʟʜʝʣʠʡ. ʕʪʦ L-ʘʩʢʦʨʙʠʥʦʚʘʷ ʢʠʩʣʦʪʘ (ɽ300), ʧʝʨʦʢʩʠʜ ʢʘʣʴʮʠʷ (ɽ930), 

ʛʣʶʢʦʟʦʦʢʩʠʜʘʟʘ (E1102), ʦʢʠʩʣʝʥʥʳʡ ʢʨʘʭʤʘʣ (E1404) ʠ ʜʨ; 

- ʋʣʫʯʰʠʪʝʣʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ. ʇʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ ʠʟ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ʩ ʢʨʝʧʢʦʡ ʢʣʝʡʢʦʚʠʥʦʡ ʠ ʧʨʠ ʧʨʠʛʦʪʦʚʣʝʥʠʠ 

ʩʣʦʸʥʳʭ ʠʟʜʝʣʠʡ, ʢʨʝʢʝʨʘ, ʟʘʪʷʞʥʦʛʦ ʧʝʯʝʥʴʷ, ʦʩʥʦʚʳ ʜʣʷ ʧʠʮʮʳ ʠ ʜʨ. ʉʨʝʜʠ ʥʠʭ: L-ʮʠʩʪʝʠʥ 

(ɽ920), ʪʠʦʩʫʣʴʬʘʪ ʥʘʪʨʠʷ (ɽ539); 

- ʌʝʨʤʝʥʪʥʳʝ ʧʨʝʧʘʨʘʪʳ. ʆʪʥʦʩʷʪʩʷ ʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤ ʩʨʝʜʩʪʚʘʤ, 

ʦʙʣʘʜʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʫʩʢʦʨʷʪʴ ʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʪʠʧʘ. ʅʘ ʵʪʠʢʝʪʢʫ ʦʥʠ 

ʥʝ ʚʳʥʦʩʷʪʩʷ, ʪʘʢ ʢʘʢ ʚ ʛʦʪʦʚʦʤ ʧʨʦʜʫʢʪʝ ʥʝ ʦʩʪʘʶʪʩʷ; 

-    ʕʤʫʣʴʛʘʪʦʨʳ (ʥʘʧʨʠʤʝʨ, ʣʝʮʠʪʠʥ ʠ ʜʨ.). ʀʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʟʘʜʝʨʞʢʠ ʧʨʦʮʝʩʩʘ 

ʯʝʨʩʪʚʝʥʠʷ ʠ ʢʘʢ ʫʣʫʯʰʠʪʝʣʠ ʢʘʯʝʩʪʚʘ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʥʮʠʧʦʚ ʨʘʙʦʪʳ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʤʦʥʦ-ʫʣʫʯʰʠʪʝʣʠ 

ʜʝʣʷʪʩʷ ʥʘ:  

- ʬʝʨʤʝʥʪʥʳʝ ʧʨʝʧʘʨʘʪʳ - ʫʩʢʦʨʷʶʪ ʚʩʝ ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʪʝʩʪʝ ʙʠʦʭʠʤʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ;  

- ʫʣʫʯʰʠʪʝʣʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ - ʩʦʢʨʘʱʘʶʪ ʚʨʝʤʷ ʦʪʙʝʣʠʚʘʥʠʷ ʠ 

ʜʦʟʨʝʚʘʥʠʷ ʤʫʢʠ, ʚ ʮʝʣʦʤ ʫʣʫʯʰʘʶʪ ʝʸ ʩʚʦʡʩʪʚʘ; 

- ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʢʨʘʭʤʘʣʳ - ʟʘʤʝʜʣʷʶʪ ʧʨʦʮʝʩʩ ʦʯʝʨʩʪʚʝʥʠʷ ʭʣʝʙʘ, ʦʧʪʠʤʠʟʠʨʫʷ ʝʛʦ 

ʩʪʨʫʢʪʫʨʫ; 

- ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ - ʧʦʚʳʰʘʶʪ ʢʘʯʝʩʪʚʦ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʫʚʝʣʠʯʠʚʘʷ 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʧʦʢʘʟʘʪʝʣʴ ʛʘʟʦʫʜʝʨʞʘʥʠʷ ʪʝʩʪʘ;  

- ʫʣʫʯʰʠʪʝʣʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ - ʩʥʠʞʘʶʪ ʫʧʨʫʛʦʩʪʴ ʠ ʭʨʫʧʢʦʩʪʴ 

ʢʣʝʡʢʦʚʠʥʳ, ʫʚʝʣʠʯʠʚʘʶʪ ʝʸ ʨʘʩʪʷʞʠʤʦʩʪʴ;  

- ʇɸɺ - ʩʪʠʤʫʣʠʨʫʶʪ ʧʨʦʮʝʩʩ ʙʨʦʞʝʥʠʷ, ʧʦʟʚʦʣʷʶʪ ʜʦʙʠʪʴʩʷ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʞʠʨʦʚ ʧʦ ʪʝʩʪʫ;  

- ʢʦʥʩʝʨʚʘʥʪʳ - ʧʦʟʚʦʣʷʶʪ ʛʦʪʦʚʳʤ ʠʟʜʝʣʠʷʤ ʜʦʣʴʰʝ ʦʩʪʘʚʘʪʴʩʷ ʩʚʝʞʠʤʠ ʠ ʤʷʛʢʠʤʠ, 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʦʜʣʝʚʘʶʪ ʩʨʦʢ ʭʨʘʥʝʥʠʷ. 

ʄʥʦʛʠʝ ʜʦʙʘʚʢʠ ʚʳʧʦʣʥʷʶʪ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʬʫʥʢʮʠʡ, ʧʨʦʷʚʣʷʶʱʠʭʩʷ ʚ ʨʘʟʣʠʯʥʳʭ 

ʪʠʧʘʭ ʪʝʩʪʘ  [3, 4]. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʥʘ ʯʪʦ ʠʤʝʥʥʦ ʥʘʧʨʘʚʣʝʥʦ ʠʭ ʚʣʠʷʥʠʝ, ʚʳʜʝʣʷʶʪ ʜʦʙʘʚʢʠ ʜʣʷ: 
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¶  ʫʚʝʣʠʯʝʥʠʷ ʭʣʝʙʦʧʝʢʘʨʥʳʭ ʩʚʦʡʩʪʚ ʤʫʢʠ; 

¶  ʪʝʭʥʦʣʦʛʠʡ ʥʝʧʨʝʨʳʚʥʦʛʦ ʠʣʠ ʫʩʢʦʨʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʝʩʪʘ; 

¶  ʫʚʝʣʠʯʝʥʠʷ ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ, ʧʨʦʜʣʝʥʠʷ ʩʚʝʞʝʩʪʠ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ; 

¶  ʩʦʟʜʘʥʠʷ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʟʘʤʦʨʦʟʢʠ; 

¶  ʫʚʝʣʠʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʭʣʝʙʘ ʢ ʢʘʨʪʦʬʝʣʴʥʦʡ ʠ ʜʨʫʛʠʤ ʙʦʣʝʟʥʷʤ; 

¶  ʠʟʛʦʪʦʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʧʨʦʜʫʢʮʠʠ - ʩʜʦʙʥʳʭ, ʙʫʣʦʯʥʳʭ, ʠʟ ʩʦʨʪʦʚʦʡ 

ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʢʦʤʧʣʝʢʩʥʳʝ ʩʨʝʜʩʪʚʘ ʜʝʣʷʪ ʥʘ ʩʧʝʮʠʘʣʴʥʳʝ - ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ 

ʦʧʨʝʜʝʣʸʥʥʳʭ ʪʠʧʦʚ ʧʨʦʜʫʢʮʠʠ, ʠ ʫʥʠʚʝʨʩʘʣʴʥʳʝ - ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʰʠʨʦʢʦʛʦ 

ʧʝʨʝʯʥʷ ʪʦʚʘʨʦʚ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʤʦʞʥʦ ʥʘʩʯʠʪʘʪʴ ʦʢʦʣʦ 15 ʦʪʨʘʩʣʝʡ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʛʜʝ ʩ 

ʫʩʧʝʭʦʤ ʠʩʧʦʣʴʟʫʶʪ ʬʝʨʤʝʥʪʳ, ʧʨʠʯʸʤ ʚ ʢʘʞʜʦʡ ʦʪʨʘʩʣʠ ʦʪʜʝʣʴʥʘʷ ʛʨʫʧʧʘ ʬʝʨʤʝʥʪʦʚ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʠʞʝʥʠʝ ʢʦʥʢʨʝʪʥʳʭ ʮʝʣʝʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʣʠʙʦ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʪʘ, 

ʣʠʙʦ ʫʚʝʣʠʯʠʪʴ ʚʳʭʦʜ ʜʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠʣʠ ʩʥʠʟʠʪʴ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ.  

ʆʜʥʦʡ ʠʟ ʧʠʱʝʚʦʡ ʦʪʨʘʩʣʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʬʝʨʤʝʥʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʷʚʣʷʝʪʩʷ 

ʤʫʢʦʤʦʣʴʥʘʷ. ʂʘʯʝʩʪʚʦ ʭʣʝʙʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʤʫʢʠ ʠ 

ʘʢʪʠʚʥʦʩʪʴʶ ʝʸ ʬʝʨʤʝʥʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ 

ʬʝʨʤʝʥʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʭʣʝʙʦʧʝʯʝʥʠʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ ʤʫʢʠ. 

ʍʣʝʙʦʧʝʢʘʨʥʳʝ ʩʚʦʡʩʪʚʘ ʤʫʢʠ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʢʘʯʝʩʪʚʦ ʢʣʝʡʢʦʚʠʥʳ ʠ ʘʢʪʠʚʥʦʩʪʴ ʩʦʙʩʪʚʝʥʥʳʭ 

ʬʝʨʤʝʥʪʦʚ, ʦʧʨʝʜʝʣʷʶʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʬʝʨʤʝʥʪʥʳʤ ʧʨʝʧʘʨʘʪʘʤ  [3]. 

ʌʝʨʤʝʥʪʳ ʜʣʷ ʭʣʝʙʦʧʝʯʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʚ ʚʠʜʝ ʜʦʙʘʚʦʢ ʢ ʤʫʢʝ ʠ ʚ ʩʦʩʪʘʚʝ 

ʨʘʟʨʳʭʣʠʪʝʣʝʡ ʪʝʩʪʘ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʥʠʟʢʠʭ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʫʢʠ, ʫʣʫʯʰʝʥʠʷ 

ʩʪʨʫʢʪʫʨʳ ʪʝʩʪʘ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʦʪʦʚʦʛʦ ʠʟʜʝʣʠʷ. ɺ ʭʣʝʙʦʧʝʯʝʥʠʠ ʧʨʠʤʝʥʷʶʪ 

ʚ ʦʩʥʦʚʥʦʤ ʩʣʝʜʫʶʱʠʝ ʬʝʨʤʝʥʪʥʳʝ ʧʨʝʧʘʨʘʪʳ: 

ü ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʣʝʡʢʦʚʠʥʥʦʛʦ ʢʘʨʢʘʩʘ ʠʩʧʦʣʴʟʫʶʪ ʩʣʝʜʫʶʱʠʝ ʬʝʨʤʝʥʪʳ: 

ʧʨʦʪʝʘʟʫ, ʢʩʠʣʘʥʘʟʫ, ʛʣʶʢʦʟʦʦʢʩʠʜʘʟʫ, ʣʠʧʘʟʫ; 

ü ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʛʘʟʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʪʝʩʪʘ ʠ ʦʙʲʸʤʘ ʭʣʝʙʘ ʠʩʧʦʣʴʟʫʶʪ 

ʩʣʝʜʫʶʱʠʝ ʬʝʨʤʝʥʪʳ: ʘʣʴʬʘ-ʘʤʠʣʘʟʫ, ʢʩʠʣʘʥʘʟʫ, ʛʣʶʢʦʟʦʦʢʩʠʜʘʟʫ, ʣʠʧʘʟʫ;  

ü ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʮʚʝʪʘ, ʚʢʫʩʘ ʠ ʘʨʦʤʘʪʘ ʠʩʧʦʣʴʟʫʶʪ ʩʣʝʜʫʶʱʠʝ ʬʝʨʤʝʥʪʳ: ʘʣʴʬʘ-

ʘʤʠʣʘʟʫ, ʣʠʧʘʟʫ; 

ü   ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʤʷʢʠʰʘ ʠʩʧʦʣʴʟʫʶʪ ʩʣʝʜʫʶʱʠʝ ʬʝʨʤʝʥʪʳ: ʘʣʴʬʘ-

ʘʤʠʣʘʟʫ, ʢʩʠʣʘʥʘʟʫ, ʛʣʶʢʦʟʦʦʢʩʠʜʘʟʫ, ʣʠʧʘʟʫ; 

ü ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʩʣʝʜʫʶʱʠʡ ʬʝʨʤʝʥʪ: ʘʣʴʬʘ-ʘʤʠʣʘʟʫ 

[3]. 

ɿʘʢʣʶʯʝʥʠʝ. ʉʦʚʨʝʤʝʥʥʳʡ ʨʳʥʦʢ ʪʨʝʙʫʝʪ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʭʣʝʙʘ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ, 

ʢʦʪʦʨʳʝ ʙʳ ʧʦʤʦʛʣʠ ʥʝ ʪʦʣʴʢʦ ʫʜʝʨʞʘʪʴ ʧʦʢʫʧʘʪʝʣʷ, ʥʦ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʧʨʦʜʫʢʮʠʠ. ʋʣʫʯʰʠʪʝʣʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʩʳʨʴʷ ʜʣʷ ʤʘʩʩʦʚʦʡ ʚʳʧʝʯʢʠ, ʪʘʢ 

ʢʘʢ ʥʘ ʢʘʯʝʩʪʚʦ ʤʫʢʠ ʚʣʠʷʝʪ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʬʘʢʪʦʨʦʚ. ʂʨʫʧʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʦʪʜʘʶʪ 

ʧʨʝʜʧʦʯʪʝʥʠʝ ʝʚʨʦʧʝʡʩʢʠʤ ʠ ʨʦʩʩʠʡʩʢʠʤ ʜʦʙʘʚʢʘʤ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ ʫʣʫʯʰʝʥʠʶ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ. 
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 ɺɸʈʀ ʅʀɿʆʄʀ׳ʉʆʃʆʊ ɼɸʈ ʄɽ׳ɸʄɹɸʉʊɸɻʀʀ ʀʃʄ ɺɸ ʀʉʊɽ׳

ʄʀʃʃʀʀ ʀʅʅʆɺɸʊʉʀʆʅʀʀ ּתʆʇʆʅ 
 

 ʤʦʥ״ʘʙʠʙʦʚ ɸʙʜʫʨʘ׳

ɸʢʘʜʝʤʠʷʠ ʤʠʣʣʠʠ ʠʣʤ״ʦʠ ʊʦֹוʠʢʠʩʪʦʥ 
 

ʊʘʤʦʶʣ״ʦʠ ʤʫʦʩʠʨʠ ʠץʪʠʩʦʜʠ ֹוʘ״ʦʥ ʙʝʚʦʩʠʪʘ ʙʦ ʚʦʙʘʩʪʘʛʠʠ ʤʫʪʘץʦʙʠʣʘʠ 

ʠץʪʠʩʦʜʠʸʪʠ ʢʠʰʚʘʨ״ʦ, ʜʘʨʘֹוʘʠ ʙʘʣʘʥʜʠ ʨʘץʦʙʘʪ ʚʘ ʠʥʯʫʥʠʥ, ʨʫʰʜʠ ʙʦʩʫʨʲʘʪʠ ʪʝʭʥʦʣʦʛʠʷ״ʦ 

ʘʣʦץʘʤʘʥʜʘʥʜ. ɼʘʨ ʰʘʨʦʠʪʠ ʥʦʤʫʘʡʷʥ ʪʘסʡʠʨʦʪ ʜʘʨ ʨʫʰʜʠ ʠʥʥʦʚʘʪʩʠʦʥʠʠ ʢʠʰʚʘʨ״ʦ, 

ʠʥʯʫʥʠʥ ʤʫ״ʘʨʨʠʢ״ʦʠ ʨʫʰʜʠ ʠץʪʠʩʦʜ , ʢʠ ʷʢʝ ʘʟ ʦʥ״ʦ ʠʥʥʦʚʘʪʩʠʷ ʤʝʙʦʰʘʜ, ʪʘʚʘֹוֹו  ʠ״

ʤʘʭʩʫʩʨʦ ʜʦʨʦʷʥʜ. ɼʘʚʣʘʪ ʜʘʨ ʥʠʟʦʤʠ ʤʠʣʣʠʠ ʠʥʥʦʚʘʪʩʠʦʥ (ʅʄʀ) ʥʘץʰʠ ʤʘʭʩʫʩ ʜʦʨʘʜ. 

ʉʠʸʩʘʪʠ ʜʘʚʣʘʪʠʠ ʠʥʥʦʚʘʪʩʠʦʥ ʙʘ ʪʘʰʘʢʢʫʣʠ ʅʄʀ ʪʘʚʘʩʩʫʪʠ ʙʘʨץʘʨʦʨ ʢʘʨʜʘʥʠ ʤʫʥʦʩʠʙʘʪ״ʦ 

ʙʘʡʥʠ ֹוʫʟʲ״ʦʠ ʦʥ, ʤʘʭʩʫʩʘʥ ʩʦ״ʠʙʢʦʨʦʥ ʚʘ ʤʘʨʢʘʟ״ʦʠ ʪʘʜץʠץʦʪ , ʩʘʤʪʠ ʩʪʨʘʪʝʛʠʠ ʅʄʀ ʚʘ 

ʪʘʥʟʠʤʠ ʤʝʲʸʨʠʶ ״ʫץʫץ ʪʘʲʩʠʨʠ ʢʘʣʠʜ ʤʝʨʘʩʦʥʘʜ.  

ʗʢʝ ʘʟ ʤʫʰʢʠʣʦʪʠ ʘʩʦʩʠʠ ʪʘʜץʠץʦʪʠʠ ʅʄʀ ʥʦʤʫʘʡʷʥ ʚʘ ʥʘʙʫʜʘʥʠ ʤʦʜʝʣʠ ʩʘʤʘʨʘʥʦʢʠ 

ʦʥ ʤʝʙʦʰʘʜ, ʢʠ ʙʘʨʦʠ ״ʘʤʘ ʢʠʰʚʘʨ״ʦ ʫʥʠʚʝʨʩʘʣ ʙʦʰʘʜ. ׳ʘʤʟʘʤʦʥ, ʥʦʤʫʘʡʷʥ ʜʘʨ ʙʠʩyʨ 

ʩʦ״ʘ״ʦʠ ʬʘʲʦʣʠʷʪʠ ʜʘʚʣʘʪ ʤʘʚֹוʫʜ ʘʩʪ. ɼʘʨ ʩʫʨʘʪʠ ʤʘʚֹוʫʜ ʙʫʜʘʥʠ ʤʘʲʣʫʤʦʪʠ ʟʠyʜʘʪ , ʷʢʝ ʘʟ 

ʚʘʟʠʬʘ״ʦʠ ʘʩʦʩʠʠ ʜʘʚʣʘʪʠ ʤʫʦʩʠʨ ʪʘʙʜʠʣ ʜʦʜʘʥʠ ʥʦʤʫʘʡʷʥ ʙʘ ʭʘʪʘʨ״ʦʠ ʠʜʦʨʘʰʘʚʘʥʜʘ 

ʪʘʚʘʩʩʫʪʠ ʪʘʨ״ʨʝʟ ʚʘ ʪʘ״ʣʠʣʠ ʤʘʲʣʫʤʦʪʠ ʤʘʚֹוʫʜʘ ʤʝʙʦʰʘʜ. 

ʀʥ ʤʘʩʲʘʣʘ ʜʘʨ ּתʊ ʥʠʟ ʤʫʙʨʘʤ ʤʝʙʦʰʘʜ, ʯʫʥʦʥʝ ʢʠ ʇʨʝʟʠʜʝʥʪʠ ʢʠʰʚʘʨ ʪʘʲʢʠʜ 

ʢʘʨʜʘʘʥʜ, ʜʘʨ ʟʘʤʦʥʠ ʤʦ, ʷʲʥʝ ʜʘʚʨʘʠ ʰʠʜʜʘʪʠ ʨ ʟʘʬʟʫʥʠ ʨʘץʦʙʘʪʫ ʤʫʭʦʣʠʬʘʪ״ʦ ʪʘʥ״ʦ 

ʜʘʚʣʘʪ״ʦʝ ״ʘʩʪʠʠ ʭʫʜʨʦ ״ʠʬʟ ʢʘʨʜʘ, ʧʝʰ ʨʘʬʪʘ ʤʝʪʘʚʦʥʘʥʜ, ʢʠ ʤʠʣʣʘʪʠ ʙʦʩʘʚʦʜʫ ʦʛʦ״, ʥʠʟʦʤʠ 

ʧʝʰʨʘʬʪʘʠ ʠʣʤʠʚʫ ʠʥʥʦʚʘʪʩʠʦʥ ʚʘ ʦʣʠʤʦʥʫ ʥʘʚʦʚʘʨʦʥʠ ʜʦʥʠʰʤʘʥʜ ʜʦʰʪʘ ʙʦʰʘʥʜ [3]. 

ʂʦʥʩʝʧʩʠʷʠ "ʥʠʟʦʤʠ ʤʠʣʣʠʠ ʠʥʥʦʚʘʪʩʠʦʥ " ʙʦʨʠ ʘʚʚʘʣ ʜʘʨ ɸʚʨʫʧʦ ʚʘ ʀʄɸ ʜʘʨ ʩʦʣ״ʦʠ 

1980-ʫʤ ״ʘʤʯʫʥ ʘʣʪʝʨʥʘʪʠʚʘʠ ʙʝʚʦʩʠʪʘʠ ʥʘʟʘʨʠʷ ʚʘ ʩʠʸʩʘʪʠ ʠץʪʠʩʦʜʠʠ "ʩʪʘʥʜʘʨʪ " ʧʘʡʜʦ 

ʰʫʜ. ʇʝʰʥʠ״ʦʜ ʢʘʨʜʘ ʰʫʜ, ʢʠ ʥʘ ʪʘʥ״ʦ ֹוʘʥʙʘ״ʦʠ "ʘʥʲʘʥʘʚʠʠ" ʨʦʙʠʪʘʠ ʠʥʥʦʚʘʪʩʠʷ ʙʦ ʨʫʰʜʠ 

ʠץʪʠʩʦʜ , ʙʘʣʢʠ ʙʘ ʥʘץʰʠ ʜʦʥʠʰ ʜʘʨ ʟʘʤʠʥʘʠ ʚʘʩʝʠ ʠֹוʪʠʤʦ-ʬʘʨ״ʘʥʛ  ʚʘ ʠʥʩʪʠʪʫʪʩʠʦʥʘʣ  

ʜʠץץʘʪ ʜʠ״ʝʤ [1]. ɹʘʲʜʪʘʨ ʤʘʬ״ʫʤ״ʦʠ "ʠץʪʠʩʦʜʠʸʪʠ ʜʦʥʠʰ", "ֹוʦʤʝʘʠ ʠʪʪʠʣʦʦʪ " ʚʘ סʘʡʨʘ 

ʧʘʡʜʦ ʰʫʜʘʥʜ.  
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ʈʫʰʜʠ ʥʘʟʘʨʠʷʚ  ʚʘ ʪʘʪʙʠץʠ ʘʤʘʣʠʠ ʢʦʥʩʝʧʩʠʷʠ ʅʄʀ ʜʘʨ ʜʘʚʣʘʪ״ʦʠ ʤʠʥʪʘץʘ ʠʤʨ ʟ 

ʠ ʠʙʪʠʜʦ״ʘʤ ʜʘʨ ʩʘʪ״  ʙʦץ  ʤʝʤʦʥʘʜ, ʛʘʨʯʘʥʜʝ ʢʠ ʠʩʪʠʣʦ״״ʦʠ ʠʥ ʢʦʥʩʝʧʩʠʷ ״ʘʤ ʜʘʨ ״ʘʸʪʠ 

ʘʨʨ״ ʟʘ ʚʘ ״ʘʤ ʜʘʨ ״ʫֹוֹוʘʪ״ʦʠ ʘʩʦʩʠʠ ʨʘʩʤʠʠ ʠʥ ʢʠʰʚʘʨ״ʦ, ʛʫʟʦʨʠʰ״ʦʠ ʪʘ״ʣʠʣ  ʜʘʨ ʙʦʨʘʠ ʚʘʟʲ 

ʚʘ ʜʫʨʥʘʤʦʠ ʨʫʰʜʠ ʠʥʥʦʚʘʪʩʠʦʥʠʠ ʦʥ״ʦ ʬʘʲʦʣʦʥʘ ʠʩʪʠʬʦʜʘ ʤʝʰʘʚʘʥʜ  [4].  

ɹʝʰʫʙ״ʘ, ʩʠʸʩʘʪʠ ʠʥʥʦʚʘʪʩʠʦʥʠʠ ʜʘʚʣʘʪ  ʫʥʩʫʨʠ ʘʩʦʩʠʠ ʥʠʟʦʤʠ ʠʥʥʦʚʘʪʩʠʦʥʠʠ ״ʘʨ ʷʢ 

ʜʘʚʣʘʪ ʘʩʪ, ʙʠʥʦʙʘʨ ʠʥ ʙʘ ʪʘ״ʣʠʣʠ ʘʤʘʣʠʷʠ ʙʘʡʥʘʣʤʠʣʘʣ  ʙʘʨʦʠ ʪʘʰʘʢʢʫʣʠ ʩʠʸʩʘʪʠ 

ʠʥʥʦʚʘʪʩʠʦʥ  ʙʦʷʜ ʤʫʬʘʩʩʘʣʪʘʨ ʜʠץץʘʪ ʜʦʜʘ, ʜʘʨ ʙʦʨʘʠ ʤʫʪʦʙʠץʩʦʟʠʠ ʵ״ʪʠʤʦʣʠʠ ʠʥ ʸ ʦʥ 

ʚʦʩʠʪʘ״ʦ ʭʫʣʦʩʘ ʙʘʨʦʚʘʨʜʘ ʰʘʚʘʜ. ɺʦʙʘʩʪʘ ʙʘ ʠʥ ʪʘֹוʨʠʙʘʠ ʢʠʰʚʘʨ״ʦʠ ʧʝʰʨʘʬʪʘʠ ʩʘʥʦʘʪ , 

ʤʘʭʩʫʩʘʥ ּתʦʧʦʥ, ʙʦʠʩʠ ʪʘʚʘֹוֹוʫ״ʠ ʭʦʩʘ ʤʝʙʦʰʘʜ, ʢʠ ʦʤ ʟʠʰʠ ʦʥ ʜʘʨ ʰʘʨʦʠʪʠ ʩʘʥʦʘʪʠʢʫʥʦʥʠʠ 

ʠץʪʠʩʦʜʠʸʪʠ ʢʠʰʚʘʨʘʤʦʥ ʘ״ʘʤʠʷʪʠ ʤʫ״ʠʤ ʜʦʨʘʜ.  

ʦʧʦʥ ʙʘʨʦʠ ʨʫʰʜʠ ʬʘʲʦʣʠʷʪʠ ʠʥʥʦʚʘʪʩʠʦʥתּ  ʜʘʭʦʣʘʪʠ ʬʘʲʦʣʠ ʜʘʚʣʘʪ ʙʘ ʠץʪʠʩʦʜʠʸʪ 

ʜʘʨ ʰʘʢʣʠ ʩʫʙʩʠʜʠʷ״ʦʠ ʜʘʚʣʘʪ , ʠʤʪʠʸʟ״ʦ ʚʘ סʘʡʨʘʨʦ ʙʘ ʨʦ״ ʤʦʥʜʘʘʩʪ. ɼʘʨ ּתʦʧʦʥ ʙʘʨʥʦʤʘʠ 

ʜʘʨʦʟʤʫʜʜʘʪʠ ʨʫʰʜʠ ʠʣʤ-ʪʝʭʥʠʢ  ʘʤʘʣ  ʢʘʨʜʘ ʰʫʜʘ, ʪʘץ״ʠץʦʪʠ ʭʫʩʫʩʠʷʪʠ ʘʤʘʣ  ʚʘ 

ʚʦʨʠʜʦʪʠ ʣʠʪʩʝʥʟʠʷ״ʦ ʘʟ ʭʦʨʠֹוʘ ״ʘʚʘʩʤʘʥʜ ʢʘʨʜʘ ʤʝʰʘʚʘʥʜ. ɼʘʨ ʪʘʪʙʠץʠ ʧʝʰʨʘʬʪʠ ʠʣʤ-

ʪʝʭʥʠʢ  ʙʘ ʰʠʨʢʘʪ״ʦʠ ʢʘʣʦʥ ʪʘʢʷ ʤʝʢʫʥʘʜ. 

ʪʠʩʦʜץʦʠ ʘʥʲʘʥʘʚʠʠ ʠ״ʘʡʨ ʘʟ ʫʩʫʣנ  ʚʘ ʤʘʲʤʫʨʠʠ ʪʘʲʩʠʨʨʘʩʦʥ  ʙʘ ״ʘʚʘʩʤʘʥʜʛʘʨʜʦʥʠʠ 

ʠʩʪʝ״ʩʦʣʦʪ ʚʘ ʩʦʜʠʨʦʪ, ʙʘ ʤʦʥʘʥʜʠ ץʘʨʟʜʠ״ʠʠ ʠʤʪʠʸʟʥʦʢ ʚʘ ʩʫסʫʨʪʘʠ ʩʦʜʠʨʦʪ, ץʠʩʤʘʥ ʦʟʦʜ 

ʢʘʨʜʘʥʠ ʩʦʜʠʨʢʫʥʘʥʜʘʛʦʥ ʘʟ ʘʥʜʦʟ, ʩʫʙʩʠʜʠʷʠ ʤʫʩʪʘץʠʤ, ʢ ʤʘʢʠ ״ʘʤʘֹוʦʥʠʙʘʠ ʜʘʚʣʘʪ  ʙʘ 

ʩʦʜʠʨʢʫʥʘʥʜʘʛʦʥ, ʤʫʩʦʠʜʘʪ ʙʘ ʬʘʲʦʣʠʷʪʠ ʬʫʨ ʰʠ ʦʥ״ʦ ʚʘ סʘʡʨʘ, ʤʘץʦʤʦʪʠ ʜʘʚʣʘʪʠʠ ּתʦʧʦʥ 

ʫʩʫʣ״ʦʠ סʘʡʨʠʤʫʩʪʘץʠʤʨʦ ʥʠʟ ʚʘʩʝʲ ʠʩʪʠʬʦʜʘ ʤʝʙʘʨʘʥʜ, ʙʘ ʤʦʥʘʥʜʠ: 

-  ʪʘץʩʠʤʦʪʠ ʤʘץʩʘʜʥʦʢʠ ʤʘʙʣʘ״סʦʠ ʤʦʣʠʷʚʠʠ ʙʦʥʢ״ʦʠ ʭʫʩʫʩ  ʚʘ ʪʘʤʘʨʢʫʟʠ ʦʥ״ʦ ʜʘʨ 

ʩʦ״ʘ״ʦʠ ʘʬʟʘʣʠʷʪʥʦʢ; 

-  ʤʫʩʦʠʜʘʪ ʙʘ ʪʘʰʢʠʣʦʪ ʜʘʨ ʭʘʨʠʜʠ ʪʝʭʥʦʣʦʛʠʷʠ ʧʝʰʨʘʬʪʘʠ ʭʦʨʠֹו ;  

-  ʥʘʟʦʨʘʪʠ ʤʫʙʦʜʠʣʘʠ ʠʣʤ-ʪʝʭʥʠʢ  ʙʦ ʰʘʨʠʢʦʥʠ ʭʦʨʠֹו . 

ʄʦʜʝʣʠ ״ʘʤʛʠʨʦʠʠ ʠʣʤ ʚʘ ʠʩʪʝ״ʩʦʣʦʪʠ ּתʦʧʦʥ ʩʦʭʪʤʦʥʠ ʪʝʭʥʦʧʦʣʠʩʨʦ ʜʘʨ ʥʘʟʘʨ ʜʦʨʘʜ. 

ʉʪʨʘʪʝʛʠʷʠ ʪʝʭʥʦʧʦʣʠʩ ʩʪʨʘʪʝʛʠʷʠ ʧʝʰʨʘʬʪ ʙʘ ʩʦ״ʘ״ʦʠ ʥʘʚʠ ʬʘʲʦʣʠʷʪ ʜʘʨ ʘʩʦʩʠ ʨʫʰʜʠ 

ʰʘʙʘʢʘʠ ʤʘʨʢʘʟ״ʦʠ ʤʠʥʪʘץʘʚʠʠ ʩʘʪ״ʠ ʦʣʠʠ ʪʝʭʥʦʣʦʛ  ʤʝʙʦʰʘʜ. ʀʥ ʘʩʣʘʥ ʩʪʨʘʪʝʛʠʷʠ ʟʝ״ʥʠʠ 

ʠץʪʠʩʦʜʠ ּתʦʧʦʥ ʘʩʪ. 

ʊʘʥʟʠʤʠ ʜʘʚʣʘʪʠʠ ʨʘʚʘʥʜ״ʦʠ ʠʥʥʦʚʘʪʩʠʦʥ  ʜʘʨ ּתʦʧʦʥ ʙʦ ʙʘʥʘץʰʘʛʠʨʠʠ ʠʥʜʠʢʘʪʠʚʠʠ 

ʢʦʨ״ʦʠ ʠʣʤ-ʪʘץ״ʠץʦʪ , ʪʘʨʠʬ״ʦʠ ʙʘʣʘʥʜʠ ʛʫʤʨʫʢʠʠ ʚʦʨʠʜʦʪ , ʧʝʰʥʠ״ʦʜʠ ʠʤʪʠʸʟ״ʦʠ ʘʥʜʦʟ 

ʚʘ ץʘʨʟ  ʜʘʨ ʤʘʙʣʘסʛʫʟʦʨʠʠ ʪʘץ״ʠץʦʪʠ ʠʣʤ , ʩʠʸʩʘʪʠ ʧʨʦʪʝʢʩʠʦʥʠʩʪ  ʜʘʨ ʧʝʰʙʫʨʜʠ ʤʘ״ʩʫʣʦʪʠ 

ʥʘʚʠ ʠʣʤ  ʪʘʚʩʠʬ ʢʘʨʜʘ ʤʝʰʘʚʘʜ. 

ʈʫʰʜʠ ʪʘץ״ʠץʦʪʠ ʠʣʤ  ʜʘʨ ּתʦʧʦʥ ʪʘʚʘʩʩʫʪʠ ʤʘʙʣʘסʛʫʟʦʨʠʠ ʠʣʤ ʘʟ ֹוʦʥʠʙʠ ʚʘʟʦʨʘʪ״ʦ ʚʘ 

ʪʘʲʩʠʩʠ ʦʟʤʦʠʰʛʦ״״ʦʠ ʤʠʣʣ , ʨʫʰʜʠ ʤʘֹוʤʫʘ״ʦʠ ʤʫʪʘʤʘʨʢʘʟʠ ʠʣʤʠʠ ʰʠʨʢʘʪ״ʦʠ ʢʘʣʦʥ, ʢʠ 

ʬʘʨʤʦʠʰ״ʦʠ ʢʘʣʦʥʠ ʜʘʚʣʘʪ  ʤʝʛʠʨʘʥʜ, ʠʥʯʫʥʠʥ ʙʦ ʪʘʲʩʠʩʠ ʠʥʩʪʠʪʫʪ״ʦʠ ʙʘʡʥʘʣʤʠʣʘʣ  ʚʘ 

ʪʘʪʙʠץʠ ʙʘʨʥʦʤʘ״ʦ ʚʘ ʣʦʠ״ʘ״ʦʠ ʤʫʰʪʘʨʘʢ ʙʦ ʰʘʨʠʢʦʥʠ ʭʦʨʠֹו  ʩʫʨʘʪ ʤʝʛʠʨʘʜ. 

ɺʦʩʠʪʘ״ʦʠ ʘʩʦʩʠʠ ʩʠʩyʘʪʠ ʠʥʥʦʚʘʪʩʠʦʥʠʠ ּתʦʧʦʥ ʠʥ״ʦʷʥʜ: 

1) ʜʘʩʪʛʠʨʠʠ ʤʦʣʠʷʚʠʠ ʩʦ״ʘ״ʦʠ ʘʬʟʘʣʠʷʪʥʦʢʠ ʩʘʥʦʘʪ ʪʘʚʘʩʩʫʪʠ ʩʫʙʩʠʜʠʷ״ʦ ʚʘ ץʘʨʟ״ʦʠ 

ʘʨʟʦʥ, ʢʠ ʘʟ ֹוʦʥʠʙʠ ʪʘʰʢʠʣʦʪʠ ʤʦʣʠʷʚʠʠ ʜʘʚʣʘʪ  ï ɹʦʥʢʠ ʨʫʰʜʠ ּתʦʧʦʥ ʚʘ ɹʦʥʢʠ ʩʦʜʠʨʦʪʫ 

ʚʦʨʠʜʦʪʠ ּתʦʧʦʥ ʜʦʜʘ ʤʝʰʘʚʘʥʜ; 

2) ʪʘץʩʠʤʦʪʠ ʘʬʟʘʣʠʷʪʥʦʢʠ ʘʩʲʦʨʠ ʭʦʨʠֹו  ʙʘ ʤʘʥʬʠʘʪʠ ʩʦ״ʘ״ʦʠ ʘʬʟʘʣʠʷʪʥʦʢ - ʪʦ ʢʠ 

ʦʥ״ʦ ʪʘֹ״וʠʟʦʪ ʚʘ ʪʝʭʥʦʣʦʛʠʷʠ ʟʘʨʫʨʠʨʦ ʚʦʨʠʜ ʢʫʥʘʥʜ; 

וʦʠ ʥʘʚʪʘʨʠʥʠ ʭʦʨʠֹ״ʘʚʘʩʤʘʥʜʛʘʨʜʦʥʠʠ ʚʦʨʠʜʦʪʠ ʪʝʭʥʦʣʦʛʠʷ״ (3  ʚʘ ״ʘʤʢʦʨʠʠ 

ʪʝʭʥʠʢʠʠ ʰʠʨʢʘʪ״ʦʠ ּתʦʧʦʥ ʙʦ ʰʠʨʢʘʪ״ʦʠ ʭʦʨʠֹו ; 



ɼʦʥʠʰʛʦϲʠ  ʪʝʭʥʦʣʦʛʠʠ ʊʦṉʠʢʠʩʪʦʥ 

 

187 
 

ʦʠ ʙʘʣʘʥʜʠ ʚʦʨʠʜʦʪ״וʘʨʨʘʨ ʥʘʤʫʜʘʥʠ ʙʦֹץʦʠ ʥʘʚ ʪʘʚʘʩʩʫʪʠ ʤʫ״ʘ״ʠʬʟʠ ʩʦ״ (4  ʚʘ 

ʤʦʥʝʘ״ʦʠ סʘʡʨʠʪʘʨʠʬ ; 

5) ʥʠʟʦʤʠ ʤʘʭʩʫʩʠ ʘʤʦʨʪʠʟʘʪʩʠʷʠ ʙʦʩʫʨʲʘʪ ʙʘʨʦʠ ʪʘֹ״וʠʟʦʪʠ ʚʦʨʠʜʦʪ , ʢʠ ʘʥʜʦʟʙʘʥʜʠʠ 

ʰʠʨʢʘʪ״ʦʠ ֹוʦʧʦʥʠʨʦ ʢʦ״ʠʰ ʤʝʜʠ״ʘʜ ʚʘ ʠʤʢʦʥ ʤʝʜʠ״ʘʜ, ʢʠ ʩʘʨʤʦʷʛʫʟʦʨʠʠ ʦʥ״ʦ ʙʘ ʢʦʨʭʦʥʘ״ʦ 

ʚʘ ʣʦʠ״ʘ״ʦʠ ʥʘʚʠ ʩʘʥʦʘʪ  ʘʬʟʦʠʰ ʙyʘʜ; 

6) ʥʠʟʦʤʠ ʙʝʥʘʟʠʨʠ ʠʜʦʨʘʢʫʥʠʠ ʜʘʚʣʘʪʠʠ ʤʘʲʤʫʨʠʠ ʨʘץʦʙʘʪ, ʢʠ ʪʘʥ״ʦ ʙʘ ּתʦʧʦʥ ʭʦʩ ʘʩʪ, 

ʢʠ ʤʦ״ʠʷʪʠ ʦʥ ״ʫץʫץʠ ʜʘʚʣʘʪ ʙʘʨʦʠ ʪʘʥʟʠʤʠ ʩʘʪ״ʠ ʭʘʚʬʠ ʤʘʨʙʫʪ ʙʘ ʨʘץʦʙʘʪ ʪʘʚʘʩʩʫʪʠ 

ʤʫʩʦʠʜʘʪ ʙʘ ʤʫʪʪʘ״ʠʜʰʘʚ , ʪʘʥʟʠʤʠ ״ʘֹוʤʠ ʠʩʪʝ״ʩʦʣʦʪ ʚʘ ʩʘʨʤʦʷʛʫʟʦʨ  ʤʝʙʦʰʘʜ. 

ʍʫʩʫʩʠʷʪʠ ʥʠʟʦʤʠ ʠʜʦʨʘʢʫʥʠʠ ʅʄʀ ּתʦʧʦʥ ʘʟ ʤʘʚֹוʫʜʠʷʪʠ ʨʦʙʠʪʘ״ʦʠ ʫʬʫץʠʠ 

ʨʫhʜyʬʪʘ ʠʙʦʨʘʪ ʘʩʪ, ʢʠ ʠʰʪʠʨʦʢʠ ʚʘʩʝʠ ״ʘʤʘʠ ʪʘʰʢʠʣʦʪʠ ʜʘʚʣʘʪ  ʚʘ ʭʫʩʫʩʠʨʦ, ʢʠ ʙʘ 

ʪʘʰʘʢʢʫʣʠ ʩʠʩyʘʪʠ ʠץʪʠʩʦʜʠʠ ʜʘʚʣʘʪ  ʪʘʚʘʩʩʫʪʠ ʤʫ״ʦʢʠʤʘʠ ״ʘʤʘֹוʦʥʠʙʘʠ ʦʥ ʤʘʥʬʠʘʪʜʦʨʘʥʜ, 

ʪʘʲʤʠʥ ʤʝʥʘʤʦʷʜ. ɼʘʨ ʥʠʟʦʤʠ ʠʜʦʨʘʢʫʥʠʠ ʜʘʚʣʘʪʠʠ ʬʘʲʦʣʠʷʪʠ ʠʥʥʦʚʘʪʩʠʦʥ  ʜʘʨ ּתʦʧʦʥ 

ʤʫʘʩʩʠʩʘ״ʦʠ ʪʘʜץʠץʦʪ , ʢʠ ʤʘʨʢʘʟ״ʦʠ ʟʝ״ʥ ʙʘʨʦʠ ʤʦʥʠʪʦʨʠʥʛʠ ʨʘʚʘʥʜ״ʦʠ ʠʥʥʦʚʘʪʩʠʦʥ  ʚʘ 

ʧʝʰʛ ʠʠ ʦʥ״ʦ ʤʝʙʦʰʘʥʜ, ʥʘץʰʠ ʤʫ״ʠʤ ʤʝʙʦʟʘʥʜ. ʊʘץʨʠʙʘʥ 300 ʯʫʥʠʥ ʤʘʨʢʘʟ״ʦʠ ʟʝ״ʥʠʠ 

ʜʘʚʣʘʪ  ʚʘ ʭʫʩʫʩʠʠ ּתʦʧʦʥ, ʢʠ ʩʘʪ״ʠ ʪʘʰʭʠʩ ʚʘ ʧʝʰʛ ʠʠ ʨʫʰʜʠ ʪʝʭʥʦʣʦʛ  ʘʟ ʩʘʪ״ʠ ʰʠʨʢʘʪ״ʦʠ 

ʢʘʣʦʥʪʘʨʠʥʠ ʤʘʰʚʘʨʘʪʠʠ ɸʤʨʠʢʦ ʙʦʣʦʪʘʨ ʘʩʪ, ʬʘʲʦʣʠʷʪʠ ʤʫʘʩʩʠʩʘ״ʦʠ ʜʘʚʣʘʪʠʨʦ, ʢʠ ʙʦ 

ʧʝʰʛ  ʚʘ ʙʘʥʘץʰʘʛʠʨʠʠ ʪʘץ״ʠץʦʪ ʘʣʦץʘʤʘʥʜʘʥʜ, ʪʘʲʤʠʥ ʤʝʢʫʥʘʥʜ. ʌʘʨץʠ ʘʩʦʩʠʠ 

ʙʘʥʘץʰʘʛʠʨʠʠ ʪʘʜץʠץʦʪʠ ʠʣʤʠʠ ּתʦʧʦʥ ʘʟ ʘʤʨʠʢʦ  ʤʘʚֹוʫʜʠʷʪʠ ʤʝʭʘʥʠʟʤʠ ʘʨʟʙyʠʠ 

ʩʘʤʘʨʘʥʦʢʠʠ ʙʘʥʘץʰʘʛʠʨ  ʚʘ ʧʝʰʛ ʤʝʙʦʰʘʜ. 

ʊʘʥʟʠʤʠ ʜʘʚʣʘʪʠʠ ʤʫʥʦʩʠʙʘʪ״ʦʠ ʨʘץʦʙʘʪ ʚʘ ״ʘʤʢʦʨ  ʙʘʡʥʠ ʩʫʙʲʝʢʪ״ʦʠ ʙʦʟʦʨ ʷʢʝ ʘʟ 

ʫʩʫʣ״ʦʠ ʪʘʲʩʠʨʠ סʘʡʨʠʤʫʩʪʘץʠʤʠ ʜʘʚʣʘʪ ʙʘ ʬʘʲʦʣʠʷʪʠ ʠʥʥʦʚʘʪʩʠʦʥ  ʚʘ ʬʠʰʘʥʛʠ 

ʤʫ״ʠʤʪʘʨʠʥʠ ʙʘʣʘʥʜ ʙʘʨʜʦʰʪʘʥʠ ʩʘʤʘʨʘʥʦʢʠʠ ʦʥ ʤʝʙʦʰʘʜ. ʆʥ ʙʘ ʪʘʰʘʢʢʫʣʠ ʪʘʤʦʤʠ 

ʟʘʭʠʨʘ״ʦʠ ʨʘʚʘʥʜʠ ʠʥʥʦʚʘʪʩʠʦʥ  ʪʘʲʩʠʨ ʤʝʨʘʩʦʥʘʜ. 

ɼʘʚʣʘʪ ʙʘ ʬʘʲʦʣʠʷʪʠ ʠʥʥʦʚʘʪʩʠʦʥ  ʙʦ ʪʘץʩʠʤʦʪʠ ʟʘʭʠʨʘ״ʦʠ ʤʦʣʠʷʚ  ʘʟ ʙʫֹוʝʪʠ ʜʘʚʣʘʪ  

ʪʘʚʘʩʩʫʪʠ ʚʘʟʦʨʘʪʫ ʠʜʦʨʘ״ʦʠ ʜʘʭʣʜʦʨ ʪʘʲʩʠʨʠ ʤʫʩʪʘץʠʤ ʤʝʨʘʩʦʥʘʜ. ɸʟ ״ʠʩʦʙʠ ʠʥ ʟʘʭʠʨʘ״ʦ 

ʜʘʨ ʦʟʤʦʠʰʛʦ״״ʦʠ ʜʘʚʣʘʪ , ʰʠʨʢʘʪ״ʦʠ ʭʫʩʫʩ  ʚʘ ʤʫʘʩʩʠʩʘ״ʦʠ ʠʣʤ-ʪʘʜץʠץʦʪʠʠ ʘʢʘʜʝʤ  

ʪʘץ״ʠץʦʪ ʛʫʟʘʨʦʥʠʜʘ ʤʝʰʘʚʘʜ. ʉʦʭʪʦʨʠ ʤʘʙʣʘסʛʫʟʦʨ  ʙʘ ʪʘʚʨʠ ʤʫʘʡʷʥʢʫʥʘʥʜʘ ʜʘʨ ʩʘʤʪ״ʦ ʚʘ 

ʩʠʬʘʪʠ ʪʘץ״ʠץʦʪʠ ʛʫʟʘʨʦʥʠʜʘʰʫʜʘ ʠʥʲʠʢʦʩ ʤʝʙyʘʜ. 

ʅʠʟʦʤʠ ʪʘʜץʠץʦʪʠʠ ּתʦʧʦʥ ʘʟ ʀʄɸ ʙʦ ʥʘץʰʠ ״ʫʢʫʤʘʪ ʜʘʨ ʠʥ ʢʦʨ ʙʘ ʢʫʣʣ  ʬʘʨץ 

ʤʝʢʫʥʘʜ. ׳ʫʢʫʤʘʪʠ ּתʦʧʦʥ ʙʘʨʦʠ ʵ״ʪʠyֹוʦʪʠ ʪʘץ״ʠץʦʪʠ ʠʣʤ  ʥʘʟʘʨ ʙʘ ״ʫʢʫʤʘʪ״ʦʠ ʀʄɸ  y

ʢʠʰʚʘʨ״ʦʠ ɸʚʨʫʧʦ ʤʘʙʣʘסʠ ʢʘʤʪʘʨ ʩʘʨʬ ʤʝʢʫʥʘʜ. 

ʉʘʤʪʠ ʤʫ״ʠʤʠ ʩʠʩyʘʪʠ ʠʥʥʦʚʘʪʩʠʦʥʠʠ ʜʘʚʣʘʪʠʠ ּתʦʧʦʥ ʤʫʩʦʠʜʘʪ ʙʘ ʪʘʰʘʢʢʫʣ ʚʘ ʨʫʰʜʠ 

ʢʣʘʩʪʝʨ״ʦ ʤʝʙʦʰʘʜ. ʈʫʰʜʠ ʬʘʲʦʣʠ ʯʫʥʠʥ ʰʘʢʣʠ ʪʘʚʣʠʜʠ ʠʥʥʦʚʘʪʩʠʷ ʜʘʨ ּתʦʧʦʥ ʘʟ ץʘʙʫʣʠ ʜʫ 

ʣʦʠ״ʘʠ ʨʫʰʜʠ ʢʣʘʩʪʝʨ״ʦʠ ʩʘʥʦʘʪ  ʚʘ ʟʝ״ʥ  ʜʘʨ ʩʦʣʠ 2001, ʢʠ ʙʦ ʥʘʟʘʨʜʦʰʪʠ ʪʘֹוʨʠʙʘʠ ֹוʘ״ʦʥ  

ʚʘ ʭʫʩʫʩʠʷʪ״ʦʠ ʤʠʣʣ  ʪʘ״ʠʷ ʰʫʜʘʘʥʜ, ʘʤʘʣ  ʢʘʨʜʘ ʤʝʰʘʚʘʜ. ʅʘץʰʠ ʢʣʘʩʪʝʨ״ʦ ʘʟ ʧʝʰʙʫʨʜʠ 

ʩʘʤʪ״ʦʠ ʤʫʦʩʠʨʠ ʠʣʤ-ʪʝʭʥʠʢ  - ʪʘ״ʠʷ ʚʘ ʠʩʪʝ״ʩʦʣʠ ʩʭʝʤʘ״ʦʠ ʠʥʪʝʛʨʘʣʠʠ ʢʘʣʦʥ, 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʷ״ʦ, ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʠʙʦʨʘʪ ʘʩʪ. ɼʘʨ ּתʦʧʦʥ ʙʘ ʩʦ״ʘ״ʦʠ ʦʤʝʭʪʘ: ʙʠʦʪʝʭʥʦʣʦʛʠʷ, 

ʵʢʦ- ʚʘ ʙʠʦʠʥʬʦʨʤʘʪʠʢʘ ʘ״ʘʤʠʷʪʠ ʤʘʭʩʫʩ ʜʦʜʘ ʤʝʰʘʚʘʜ. ɼʘʨ ʩʠʩyʘʪʠ ʢʣʘʩʪʝʨʠʠ ּתʦʧʦʥ ʨʫʰʜʠ 

ʢʦʦʧʝʨʘʪʩʠʷ ʙʘʡʥʠ ʰʠʨʢʘʪ״ʦʠ ʭʫʩʫʩʠʠ ʩʘʥʦʘʪ , ʤʫʘʩʩʠʩʘ״ʦʠ ʠʣʤ-ʪʘץ״ʠץʦʪ , ʤʫʘʩʩʠʩʘ״ʦʠ 

ʪʘʲʣʠʤ ʜʦʨʦʠ ʘ״ʘʤʠʷʪʠ ʤʘʭʩʫʩ ʤʝʙʦʘhʜ. 

ʀʥʯʫʥʠʥ ʙʘ ʭʫʩʫʩʠʷʪ״ʦʠ ʩʠʩyʘʪʠ ʢʣʘʩʪʝʨʠʠ ּתʦʧʦʥ ʜʘʩʪʛʠʨʠʠ ʬʘʲʦʣʠ ʪʠֹוʦʨʘʪʠ ʚʝʥʯʫʨ  

ʜʦʭʠʣ ʤʝʰʘʚʘʜ. ɹʘʨʦʠ ʙʘʨץʘʨʦʨ ʢʘʨʜʘʥʠ ʨʦʙʠʪʘ״ʦ ʙʦ ʪʘʰʢʠʣʦʪ״ʦʠ ʭʦʨʠֹו , ʜʦʥʠʰʛʦ״״ʦ ʚʘ 

ʠʥʩʪʠʪʫʪ״ʦʠ ʠʣʤ-ʪʘʜץʠץʦʪ  ʥʘץʰʠ ʤʫ״ʠʤ ʤʝʙʦʟʘʥʜ  [2]. 
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ʊʘֹוʨʠʙʘ״ʦʠ ʙʘʨʨʘʩʠʰʫʜʘʠ ʢʠʰʚʘʨ״ʦʠ ʭʦʨʠֹו  ʦʠʜ ʙʘ ʪʘ״ʠʷ ʚʘ ʪʘʪʙʠץʠ ʩʠʩyʘʪʠ ʤʠʣʣʠʠ 

ʠʥʥʦʚʘʪʩʠʦʥ  ʠʤʢʦʥ ʤʝʜʠ״ʘʜ, ʢʠ ʷʢʯʘʥʜ ʤʫץʘʨʨʘʨʦʪʠ ʘʩʦʩ  ʧʝʰʥʠ״ʦʜ ʢʘʨʜʘ ʰʘʚʘʥʜ, ʢʠ ʙʦʷʜ 

ʜʘʨ ʰʘʨʦʠʪʠ ּתʊ ʙʘ ʥʘʟʘʨ ʛʠʨʠʬʪʘ ʰʘʚʘʥʜ: 

1. ʉʠʩyʘʪʠ ʠʥʥʦʚʘʪʩʠʦʥʠʠ ״ʘʨ ʷʢ ʢʠʰʚʘʨ ʘʟ ʩʘʪ״ʠ ʨʫʰʜʠ ʠץʪʠʩʦʜ  ʚʘ ʠֹוʪʠʤʦʠʠ ʢʠʰʚʘʨ 

ʚʦʙʘʩʪʘ ʘʩʪ ʚʘ ʘʟ ֹוʦʥʠʙʠ ʦʥ״ʦ ʤʫʘʡʷʥ ʢʘʨʜʘ ʤʝʰʘʚʘʜ. ʄʦʜʝʣʠ ʷʛʦʥʘʠ ʨʫʰʜʠ ʠʥʥʦʚʘʪʩʠʦʥ  

ʙʘʨʦʠ ״ʘʤʘ ʟʘʤʦʥ ʚʘ ʭʘʣ״ץʦ ʚʫֹוʫʜ ʥʘʜʦʨʘʜ. 

2. ɸʟ ʥʫץʪʘʠ ʥʘʟʘʨʠ ʤʘʚֹוʫʜʠʷʪʠ ʟʘʭʠʨʘʠ ʟʝ״ʥ , ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʧʝʰץʘʜʘʤ ʚʘ ʠʩʪʝ״ʩʦʣʠ 

ʤʘ״ʩʫʣʦʪʠ ʠʣʤ , ʩʘʥʦʘʪʠ ʢʦʨʢʘʨʜʠ ʤʘʲʜʘʥ״ʦ ʚʘ ʤʘ״ʩʫʣʦʪʠ ʭʦֹוʘʛʠʠ ץʠʰʣʦץ ʜʦʨʦʠ ʠץʪʠʜʦʨʠ 

ʢʘʣʦʥ ʜʘʨ ʪʘʰʢʠʣʠ ʠʩʪʝ״ʩʦʣʦʪʠ ʤʫʦʩʠʨ ʤʝʙʦʰʘʜ, ʢʠ ʙʘʨʦʠ ʦʥ ʪʘֹוʜʠʜʠ ʩʦʭʪʦʨʠ 

ʠʥʩʪʠʪʫʪʩʠʦʥʘʣ  ʪʘʣʘʙ ʢʘʨʜʘ ʤʝʰʘʚʘʜ. 

3. ɼʘʨ ʰʘʨʦʠʪʠ ֹוʘ״ʦʥʠʰʘʚ  ʚʘ ʪʘץʚʠʷʪʠ ʨʘץʦʙʘʪʧʘʟʠʨ  ʜʘʨ ʙʦʟʦʨ״ʦʠ ֹוʘ״ʦʥʠʠ ʤʦʣ״ʦ ʚʘ 

ʭʠʟʤʘʪʨʘʩʦʥʠ״ʦʠ ʩʘʥʦʘʪ , ʜʘʚʣʘʪ ʙʦʷʜ ʙʘʨʦʠ ʪʘ״ʠʷʠ ʩʠʩyʘʪʠ ʤʠʣʣʠʠ ʪʘʰʢʠʣʠ ʩʘʥʦʘʪʠ 

ʨʘץʦʙʘʪʧʘʟʠʨ, ʢʠ ʘʟ ֹוʦʥʠʙʠ ʥʘʤʦʷʥʜʘʛʦʥʠ ʜʘʚʣʘʪ, ʪʠֹוʦʨʘʪ, ʠʣʤ, ʩʦʟʤʦʥ״ʦʠ ֹוʘʤʲʠʷʪ  ʪʘʰʢʠʣ 

ʢʘʨʜʘ ʤʝʰʘʚʘʜ, ʪʘʣʦʰ״ʦʠ ֹוʠʜʜ  ʙʘ ʭʘʨֹו ʜʠ״ʘʜ, ʪʦ ʩʦ״ʘ״ʦʠ ʨʘץʦʙʘʪʧʘʟʠʨʪʘʨʠʥʠ ʪʠֹוʦʨʘʪʠ 

ʢʠʰʚʘʨʨʦ ʤʫʘʡʷʥ ʢʫʥʘʜ. 

4. ʈʦ״ʠ ʚʦץʝʠʠ ʚʦʨʠʜ ʰʫʜʘʥ ʙʘ ʬʘʟʦʠ ֹוʘ״ʦʥʠʠ ʠʥʥʦʚʘʪʩʠʦʥ  ʠʥ ʨʫʰʜʠ ʥʠʟʦʤʠ ʤʠʣʣʠʠ 

ʠʥʥʦʚʘʪʩʠʦʥʠʠ ʭʫʜ ʪʘʚʘʩʩʫʪʠ ʤʫʪʦʙʠץ ʢʘʨʜʘʥʠ ʪʘֹוʨʠʙʘʠ ʤʫʚʘʬʬʘץʠ ʭʦʨʠֹו  ʙʦ ʥʘʟʘʨʜʦʰʪʠ 

ʭʫʩʫʩʠʷʪ״ʦʠ ʤʠʣʣ  ʚʘ ״ʘʤʛʠʨʦ  ʙʘ ʠץʪʠʩʦʜʠ ֹוʘ״ʦʥ  ʪʘʚʘʩʩʫʪʠ ֹוʫʩʪʫֹו ʠ ֹוʦʡʛʦ״ʠ ʙʦʟʦʨʠʠ ʭʫʜ 

ʚʘ ʨʫʰʜʠ ״ʘʤʢʦʨʠʠ ʙʘʡʥʘʣʤʠʣʘʣ  ʤʝʙʦʰʘʜ  [5]. 

ɹʘʨʦʠ ʪʘʢʤʠʣ ʜʦʜʘʥʠ ʠʥʬʨʘʩʦʭʪʦʨʠ ʠʥʥʦʚʘʪʩʠʦʥ ʣʦʟʠʤ ʘʩʪ: 

- ʤʫʪʪʘ״ʠʜʩʦʟʠʠ ʬʘʲʦʣʠʷʪʠ ʠʣʤ-ʪʝʭʥʠʢ , ʩʦ״ʠʙʢʦʨ  ʚʘ ʤʘץʦʤʦʪʠ ״ʦʢʠʤʠʷʪʠ ʜʘʚʣʘʪ ; 

- ʪʘʰʘʢʢʫʣ ʚʘ ʨʫʰʜʠ ʬʘʲʦʣʠʷʪʠ ʠʣʤ-ʪʝʭʥʠʢ  ʚʘ ʠʥʥʦʚʘʪʩʠʦʥʠʠ ʤʫʘʩʩʠʩʘ״ʦʠ ʠʣʤ ʚʘ 

ʩʘʥʦʘʪ; 

ʝʪוʘʡʨʠʙʫֹס ʘʣʙʠ ʩʘʨʤʦʷʛʫʟʦʨʠʠוֹ -  ʙʘ ʨʫʰʜʠ ʠʣʤ-ʪʝʭʥʠʢ  ʚʘ ʬʘʲʦʣʠʷʪʠ 

ʠʥʥʦʚʘʪʩʠʦʥ ; 

- ʘʬʟʦʠʰʠ ״ʘֹוʤʠ ʠʩʪʝ״ʩʦʣʠ ʤʘ״ʩʫʣʦʪʠ ʠʥʥʦʚʘʪʩʠʦʥʠʠ ʨʘץʦʙʘʪʧʘʟʠʨ ʜʘʨ ʙʦʟʦʨ״ʦʠ 

ʙʝʨʫʥ  ʚʘ ʜʦʭʠʣ ; 

 ʠʙʢʦʨʠʠ ʭʫʨʜʫ ʤʠʥyʘ, ʢʠ ʙʦ״ʦʠ ʩʦ״ʘʚʘʩʤʘʥʜʛʘʨʜʦʥʠʠ ʨʫʰʜʠ ʬʘʲʦʣʠ ʩʫʙʲʝʢʪ״   -

ʬʘʲʦʣʠʷʪʠ ʠʣʤ-ʪʝʭʥʠʢ  ʚʘ ʠʥʥʦʚʘʪʩʠʦʥ  ʤʘʰסʫʣʘʥʜ; 

-   ʨʫʰʜʠ ״ʘʤʢʦʨʠʠ ʙʘʡʥʠʤʠʥʪʘץʘʚ  ʚʘ ʙʘʡʥʘʣʤʠʣʘʣʠʠ ʠʣʤ-ʪʝʭʥʠʢ ; 

-  ʤʫʪʪʘ״ʠʜ ʢʘʨʜʘʥʠ ʟʘʭʠʨʘ״ʦʠ ʠʣʤ  ʚʘ ʠʩʪʝ״ʩʦʣ ʚʘ ʠʩʪʠʬʦʜʘʠ ʦʥ״ʦ ʜʘʨ ʩʘʤʪ״ʦʠ 

ʘʬʟʘʣʠʷʪʥʦʢʠ ʨʫʰʜʠ ʢʠʰʚʘʨ; 

ɹʘʨʦʠ ʪʘʰʢʠʣʠ ʅʄʀ-ʠ ʩʘʤʘʨʘʥʦʢ ״ʘʤʢʦʨʠʠ ʥʘ ʪʘʥ״ʦ ʜʘʚʣʘʪ ʚʘ ʪʠֹוʦʨʘʪ, ʙʘʣʢʠ 

ʤʘʨʢʘʟ״ʦʠ ʠʣʤ-ʪʘץ״ʠץʦʪ  ʥʠʟ ʟʘʨʫʨ ʘʩʪ. ʀʩʪʠʣʦ״ʠ ʠʥʥʦʚʘʪʩʠʷ ״ʘʤʯʫʥ ʤʘ״ʩʫʣʦʪʠ ʥʠ״ʦ  ʚʘ 

ʥʘʚ ʙʦʷʜ ʥʘ ʪʘʥ״ʦ ״ʠʩʩʘʠ ʠʩʪʝ״ʩʦʣʠ innovation output, ʙʘʣʢʠ innovation outcome ʥʠʟ ʙʘʨʨʘʩ  

ʢʘʨʜʘ ʰʘʚʘʜ, ʢʠ ʦץʠʙʘʪ״ʦʠ ʩʠʩyʘʪʠ ʠʥʥʦʚʘʪʩʠʦʥʠʠ ʜʘʚʣʘʪʨʦ ʙʘ ʥʘʟʘʨ ʤʝʛʠʨʘʜ.  
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ʕʢʩʪʨʘʢʪ״ʦ ʘʟ ץʠʩʤ״ʦʠ ʛʫʥʦʛʫʥʠ ʨʘʩʪʘʥʠ״ʦ ʩʦʣ״ʦʠ ʦʭʠʨ ʜʘʨ ʜʦʨʫʩʦʟ ʚʘ ʩʘʥʦʘʪʠ 

ʠʩʪʝ״ʩʦʣʠ ʭ˄ʨʦʢʚʦʨ ʭʝʣʝ ʚʘʩʝʲ ʠʩʪʠʬʦʜʘ ʤʝʰʘʚʘʥʜ. ʕʢʪʩʨʘʢʪ״ʦʠ ʤʘʟʢʫʨ ʜʦʨʦʠ ʤʦʜʜʘ״ʦʠ 

ʬʘʲʦʣʠ ʙʠʦʣʦʛ ʙʫʜʘ, ʙʘ ʦʨʛʘʥʠʟʤʠ ʦʜʘʤ ʪʘʲʩʠʨʠ ʛʫʥʦʛʫʥʠ ʪʘʙʦʙʘʪ ʤʝʨʘʩʦʥʘʥʜ. ʄʦʜʜʘ״ʦʠ 

ʘʩʦʩʠʠ ʵʢʩʪʨʘʢʪ״ʦʠ ʨʘʩʪʘʥ ʧʘʡʚʘʩʪʘ״ʦʠ ʬʝʥʦʣ ʸ ʧʦʣʠʬʝʥʦʣ״ʦ ʤʝʙʦʰʘʥʜ. ʇʘʡʚʘʩʪʘʛʠ״ʦʠ 

ʬʝʥʦʣ ʛʫʬʪʘ ʧʘʡʚʘʩʪʘʛʠ״ʦʠ ʘʨʦʤʘʪʠʝʨʦ ʤʝʥʦʤʘʥʜ, ʢʠ ʜʘʨ ʤʦʣʝʢʫʣʘʘʰʦʥ ʷʢ ʸ ʷʢʯʘʥʜ ʛʫʨ˄״ʠ 

ʛʠʜʨʦʦʢʩʠʣ ʜʦʨʘʥʜ, ʢʠ ʦʥ״ʦ ʙʘ ״ʘʣץʘʠ ʙʝʥʟʦʣ ʚʘʩʣ ʰʫʜʘʘʥʜ. ʇʘʡʚʘʩʪʘʛʠ״ʦʠ ʬʝʥʦʣ ʚʘʟʠʬʘ״ʦʠ 

ʤʫ״ʠʤʠ  ʤʫʙʦʜʠʣʘʠ ʤʦʜʜʘ״ʦʨʦ ʜʘʨ ʨʘʩʪʘʥʠ״ʦ  ʠֹוʨʦ ʤʝʢʫʥʘʜ. ʆʥ״ʦ ʜʘʨ ʨʘʚʘʥʜʠ ʥʘʬʘʩʢʘʰ, 

ʬʦʪʦʩʠʥʪʝʟ; ʥʘʰʲʫ ʥʘʤʦ, ץʘʜʢʘʰ ʚʘ ʤʫʩʪʘ״ʢʘʤʰʘʚ (ʛʦʨʤʦʥ״ʦʠ ʨʘʩʪʘʥʠ״ʦ), ״ʠʤʦʷʠ 

 ʦ ʚʘ״ʦ ʘʟ ʦʢʩʠʜʰʘʚ ʠʰʪʠʨʦʢ ʥʘʤʫʜʘ,  ʪʘʲʩʠʨʠ ʙʘʢʪʝʨʠʷ״ʦ ʚʘ ʤʫʙʦʜʠʣʘʠ ʤʦʜʜʘ״ʘʡʨʘוʫֹ״

ʟʘʥʙʫʨʫ״סʦʠ ʟʘʨʘʨʦʚʘʨʨʦ ʧʝʰʛʠʨ ʤʝʥʘʤʦʷʥʜ.  ɺʘʟʠʬʘʠ ʜʠʛʘʨʠ ʦʥ״ʦ ʠʥ ʤʫ״ʦʬʠʟʘʪʠ 

ʨʘʩʪʘʥʠ״ʦ ʘʟ ʙʝʤʦʨʠ״ʦʠ ʛʫʥʦʛʫʥ ʤʝʙʦʰʘʜ.  

ʇʘʡʚʘʩʪʘʛʠ״ʦʠ ʬʝʥʦʣ ʜʦʨʦʠ  ʭʦʩʠʷʪ״ʦʠ ʟʠʜʜʠʦʢʩʠʜʰʘʚ, ʘʥʪʠʩʝʧʪʠʢ, ʟʠʜʜʠ 

ʠʭʪʠʣʦֹו, ʭʫʥʥʠʛʘ״ʜʦʨ, ʟʠʜʜʠʠʣʪʠ״ʦʙ  ʤʝʙʦʰʘʥʜ. ʀʥ ʭʦʩʠʷʪ״ʦ ʚʘ ״ʘʣhʘʚʘʥʜʘʛ ʭʫʙ ʜʘʨ ʦʙ 

ʠʤʢʦʥʠʷʪ ʤʝʜʠ״ʘʜ, ʢʠ ʤʘ״ʣʫʣʠ ʦʙʠʠ ʦʥ״ʦʨʦ ʥʘ ʪʘʥ״ʦ ʜʘʨ ʪʠʙ, ʠʥʯʫʥʠʥ ʜʘʨ ʪʝʥʭʥʦʣʦʛʠʷʠ 

ʤʘ״ʩʫʣʦʪʠ ʭ˄ʨʦʢʘ ʠʩʪʠʬʦʜʘ ʙʘʨʘʥʜ. ɼʘʨ ʩʘʥʦʘʪʠ ʠʤʨ˄ʟʘʠ ʭʫʨʦʢʚʦʨ ʧʘʡʚʘʩʪʘʛʠ״ʦʠ ʬʝʥʦʣʠʨʦ 

 ʦ ʠʩʪʠʬʦʜʘ״ʘʤʯʫʥ ʢʦʥʩʝʨʚʘʥʪ״ ʠʟʦ, ʟʠʜʜʠʦʢʩʠʜʰʘʚ ʚʘס ʦʠ״ʦʠ ʠʣʦʚʘʛ, ʨʘʥʛ״ʘʤʯʫʥ ʤʘʚʦʜ״

ʤʝʙʘʨʘʥʜ. 

ʆʣʠʤʦʥ ʭʦʩʠʷʪ״ʦʠ ʪʘʙʦʙʘʪʠʠ ץʠʩʤʠ ʟʠʸʜʠ ʨʘʩʪʘʥʠ״ʦʨʦ ʤʘ״ʟ ʙʦ ״ʘʤʠʥ ʧʘʡʚʘʩʪʘʛʠ״ʦ 

ʘʣʦץʘʤʘʥʜ ʤʝ״ʠʩʦʙʘʥʜ [1]. ʄʘʩʘʣʘʥ ʛʫʨ˄״ʠ ʧʘʡʚʘʩʪʘʛʠ״ʦʠ ʬʝʥʦʣ  ʙʘ ʤʠʩʣʠ ʢʘʪʝʭʠʥ״ʦ, 

ʘʥʪʦʩʠʘʥ״ʦ, ʬʣʘʚʦʥ״ʦ ʚʘ ʬʣʘʚʦʥʦʣ״ʦ ʭʦʩʠʷʪʠ ʟʠʜʜʠʦʢʩʠʜʘʥʪ ʜʦʨʘʥʜ. ʀʥʯʫʥʠʥ, ֹוʠʛʘʨ, ʜʠʣ ʚʘ 

ʩʠʩʪʝʤʘʠ ʭʫʥʛʘʨʜʨʦ ״ʠʤʦʷ ʤʝʥʘʤʦʷʥʜ. ɹʘʲʟʝ ʧʘʡʚʘʩʪʘʛʠ״ʦʠ ʬʝʥʦʣ ʨʘʥʛʘ ʙʫʜʘ, ʨʘʥʛʠ ʘʰʸʠ 

ʨʘʩʪʘʥʠʨʦ ʪʘʲʤʠʥ ʤʝʢʫʥʘʥʜ. ʀʥ ʭʦʩʠʷʪ״ʦʠ ʧʘʡʚʘʩʪʘʛʠ״ʦʠ ʬʝʥʦʣ ʠʩʪʠʬʦʜʘʘʰʦʥʨʦ ʜʘʨ 

ʩʘʥʦʘʪʠ ʜʦʨʫʩʦʟ ʚʘ  ʩʘʥʦʘʪʠ ʭ˄ʨʦʢʘ ʤʫʘʡʷʥ ʤʝʥʘʤʦʷʥʜ. ɼʘʨ ʪʝʭʥʦʣʦʛʠʷʠ ʤʘ״ʩʫʣʦʪʠ ʭ˄ʨʦʢʘ 

ʧʘʡʚʘʩʪʘʛʠ״ʦʠ ʬʝʥʦʣ ʙʘ ʩʠʬʘʪʠ ʨʘʥʛ״ʦʠ סʠʟʦ ʚʘ ʘʥʪʠʦʢʩʠʜʘʥʪ״ʦʠ ʪʘʙʠ ʙʝʰʪʘʨ ʠʩʪʠʬʦʜʘ 

ʤʝʰʘʚʘʥʜ. 

 ʦʠ ʬʝʥʦʣ ʘʟ ʘʰʸʠ ʨʘʩʪʘʥ ʘʩʦʩʘʥ ʙʦ ʫʩʫʣʠ ʵʢʩʪʨʘʢʩʠʷ ʙʦ״ʫʜʦ ʢʘʨʜʘʥʠ ʧʘʡʚʘʩʪʘתּ

 ʦʠ״ʠʩʤץ ʦʠ ʬʝʥʦʣʠʨʦ ʘʟ״ʦʠ ʛʫʥʦʛʫʥ ʛʫʟʘʨʦʥʠʜʘ ʤʝʰʘʚʘʜ [2].  ʄʦ ʧʘʡʚʘʩʪʘ״ʘʣʢʫʥʘʥʜʘ״

ʛʫʥʦʛʫʥʠ ʜʘʨʘʭʪʠ ʩʘʥֹוʠʜ, ʭʫʩʫʩʘʥ ʘʟ ʨʝʰʘʘʰ, ʙʦ ʨʦ״ʠ ʵʢʩʪʨʘʢʩʠʷ ʙʘ ʚʦʩʠʪʘʠ ʦʙ ʚʘ ʤʘ״ʣʫʣʠ 

70%-ʘʠ ʩʧʠʨʪʠ ʵʪʘʥʦʣ ״ʦʩʠʣ ʥʘʤʫʜʝʤ. ɸʰʸʠ ʭʫʰʢʢʘʨʜʘʰʫʜʘ ʚʘ ʤʘʡʜʘʢʘʨʜʘʰʫʜʘʨʦ ʙʦ 
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   ʘʨʦʨʘʪʠ  ʤ˄ʲʪʘʜʠʣ״ ʣʘʪʠ ʤʫʘʡʷʥ ʜʘʨ״˄ʘʣʢʫʥʘʥʜʘ ʜʘʨ ʪʘʥʦʩʫʙʠ ʤʫʘʡʷʥ ʦʤʝʭʪʘ ʢʘʨʜʘ, ʜʘʨ ʤ״

ʚʘ 1000ʉ  ʵʢʩʪʨʘʢʩʠʷ  ʥʘʤʫʜʝʤ. ʕʢʩʪʨʘʢʪ״ʦ ʜʘʨ ʥʘʤʫʜʠ ʨʘץʠס ,ץʘʣʠʟ ʚʘ ʭʫʰʢ ״ʦʩʠʣ ʢʘʨʜʘ 

ʰʫʜʘʥʜ. ɹʘʨʦʠ ״ʦʩʠʣ ʢʘʨʜʘʥʠ ʵʢʩʪʨʘʢʪ״ʦʠ ʭʫʰʢ  ʵʢʩʪʨʘʢʪ״ʦʠ ״ʦʩʠʣʰʫʜʘ ʜʘʨ ʨʦʪʦʨ-

ʙʫסʢʫʥʘʥʜʘ סʘʣʠʟ ʢʘʨʜʘ ʰʫʜʘ, ʙʘʲʜʘʥ ʜʘʨ ʵʢʩʠʢʘʪʦʨ ʜʘʨ ʙʦʣʦʠ ʛʠʜʨʦʢʩʠʜʠ ʥʘʪʨʠʡ ʪʦ ʭʫʰʢ 

ʰʫʜʘʥ, ʥʠʛʦ״ ʜʦʰʪʘ ʰʫʜʘʥʜ. ʀʥʯʫʥʠʥ, ʪʘʲʩʠʨʠ ʜʠʛʘʨ ʦʤʠʣ״ʦ ʙʘ ʨʘʚʘʥʜʠ ʵʢʩʪʨʘʢʩʠʷ, ʘʟ ʦʥ 

 ʪʠ ʙʘʨʦʠ ʵʢʩʪʨʘʢʩʠʷ ʩʘʨʬʰʫʜʘץʘʣʢʫʥʘʥʜʘ, ʚʘ״ ʘʣʢʫʥʘʥʜʘ, ʪʘʥʦʩʫʙʠ ʘʰʸ ʚʘ״ ʫʤʣʘ ʪʘʲʩʠʨʠוֹ

ʦʤ˄ʭʪʘ ʰʫʜ. 

ʊʘ״ʣʠʣʠ ʘʜʘʙʠʸʪ ʥʠʰʦʥ ʜʦʜ, ʢʠ ʙʘʨʦʠ ʙʘʣʘʥʜ ʙʘʨʜʦʰʪʘʥʠ ʩʘʤʘʨʘʥʦʢʠʠ ʵʢʩʪʨʘʢʩʠʷ 

ʫʩʫʣ״ʦʠ ʛʫʥʦʛʫʥ ʠʩʪʠʬʦʜʘ ʤʝʰʘʚʘʥʜ. ʄʘʩʘʣʘʥ, ״ʘʥʛʦʤʠ ʵʢʩʪʨʘʢʩʠʷ ʢʦʨʢʘʨʜʠ ʤʝʭʘʥʠʢ ʸ 

ʪʘʲʩʠʨʠ ʫʣʪʨʘ-ʩʘʜʦʨʦ ʠʩʪʠʬʦʜʘ ʤʝʙʘʨʘʥʜ [3]. ɻʫʟʘʨʦʥʠʜʘʥʠ ʵʢʩʪʨʘʢʩʠʷ ʙʦ  ʙʫסʠ ʘʟ ״ʘʜ ʟʠʸʜ 

ʛʘʨʤʢʘʨʜʘʰʫʜʘ ʥʘʪʠֹוʘ״ʦʠ ʭʫʙ ʤʝʜʠ״ʘʜ [4]. ɹʦ ʥʘʟʘʨʜʦʰʪʠ ʠʥ ʤʘʲʣʫʤʦʪ  ʪʘʲʩʠʨʠ ʢʦʨʢʘʨʜʠ 

 ʢʘʨʜʘ ʰʫʜ.  ɼʘʨ ʜʦʠʨʘʠ ʠʥ ʤʘʩʲʘʣʘ ץʠץ״ʦʥʠʙʠ ʤʦ ʪʘוֹ ʦʟʠ ʵʢʩʪʨʘʢʩʠʷ ʘʟסʘʙʣʠʠ ʘʰʸ ʪʦ ʦץ

ʪʘʲʩʠʨʠ ʷʭʢʫʥʦʥ ʦʤ˄ʭʪʘ ʰʫʜ. ɸʰʸʠ ʨʘʩʪʘʥʠʨʦ (ʨʝʰʘʠ ʩʘʥֹוʠʜ, ʤʝʚʘʠ ʪʘʪʫʤ, ʛʫʣʠ ʘʙʙʦʩ) ʧʝʰ 

ʘʟ ʵʢʩʪʨʘʢʩʠʷ ʜʘʨ ״ʘʨʦʨʘʪʠ   -100ʉ ʜʘʨ ʤʫʜʜʘʪʠ ʘʟ 24 ʪʦ 28 ʩʦʘʪ ʥʠʛʦ״ ʜʦʰʪʘ ʰʫʜ. ʇʘʩ ʘʟ ʦʥ 

ʘʰʸʠ ʥʦʤʙʫʨʜʘʰʫʜʘ ʙʦ ʪʘʨʟʠ ʜʘʨ ʙʦʣʦ ʥʠʰʦʥʜʦʜʘʰʫʜʘ ʵʢʩʪʨʘʢʩʠʷ ʢʘʨʜʘ ʰʫʜ. ʉʘʤʘʨʘʥʦʢʠʠ 

ʵʢʩʪʨʘʢʩʠʷ ʘʟ ʨ˄ʠ ʤʠץʜʦʨʠ  ʤʦʜʜʘ״ʦʠ ʵʢʩʪʨʘʢʩʠʷʰʫʜʘ ʤʫʘʡʷʥ ʢʘʨʜʘ ʰʫʜ.   ʅʘʪʠֹוʘ״ʦʠ 

ʙʘʜʘʩʪʦʤʘʜʘ ʜʘʨ ֹוʘʜʚʘʣʠ 1 ʥʠʰʦʥ ʜʦʜʘ ʰʫʜʘʘʥʜ. 

 

 ʦʠ ʬʘʲʦʣʠ ʙʠʦʣʦʛ  ʜʘʨ ʪʘʨʢʠʙʠ״ʜʦʨʠ ʤʦʜʜʘץʘʜʚʘʣʠ 1. - ʄʠתּ

ʵʢʩʪʨʘʢʪ״ʦʠ ʨʘʥʛʢʫʥʘʥʜʘʠ ʨʘʩʪʘʥ 
 

ʕʢʩʪʨʘʢʪ ʄʠץʜʦʨʠ ʤʦʜʜʘ״ʦʠ ʬʘʲʦʣʠ ʙʠʦʣʦʛ 

ʄʦʜʜʘ״ʦʠ        

     ʨʘʥʛʢʫʥʘʥʜʘ, ʛ/ʣ 

          ʂʘʨʦʪʠʥ,%            ʂʘʪʝʭʠʥ,% 

       ɹʝ 

ʷʭʢʫʥʦʥ 

   ʇʘʩ ʘʟ 

ʷʭʢʫʥʦʥ 

      ɹʝ 

ʷʭʢʫʥʦʥ 

    ʇʘʩ ʘʟ 

ʷʭʢʫʥʦʥ 

        ɹʝ 

ʷʭʢʫʥʦʥ 

    ʇʘʩ ʘʟ 

ʷʭʢʫʥʦʥ 

ʈʝʰʘʠ 

ʩʘʥֹוʠʜ 

25,3 28,2 0,72 0,83 6,4 7,85 

ʄʝʚʘʠ 

ʪʘʪʫʤ 

12,6 14,6 12,3 15,8 19,8 22,4 

ɻʫʣʠ 

ʘʙʙʦʩ 

20 24 10,6 12,5 12,8 14,2 

 

ɸʟ ʥʘʪʠֹוʘ״ʦʠ ״ʦʩʠʣʰʫʜʘ ʙʘʨʤʝʦʷʜ, ʢʠ ʤʠץʜʦʨʠ ʤʦʜʜʘ״ʦʠ ʬʘʲʦʣʠ ʙʠʦʣʦʛ ʜʘʨ ʪʘʨʢʠʙʠ 

ʵʢʩʪʨʘʢʪ״ʦ ʜʘʨ ʩʫʨʘʪʠ ʷʭʢʫʥʦʥʠʠ ʧʝʰʘʢʠʠ ʘʰʸ  ʟʠʸʜ ʤʝʰʘʚʘʥʜ, ʷʲʥʝ ʩʘʤʘʨʘʥʦʢʠʠ ʵʢʩʪʨʘʩʠʷ 

ʤʝʘʬʟʦʷʜ. ɿʠʸʜ ʰʫʜʘʥʠ ʤʠץʜʦʨʠ ʤʦʜʜʘ״ʦʠ ʬʘʲʦʣʠ ʙʠʦʣʦʛ ʜʘʨ ʵʢʩʪʨʘʢʪ״ʦʠ ʘʟ ʘʰʸʠ ʷʭʢʘʨʜʘ 

״˄ ʦʠ״ʘʥʛʦʤʠ ʷʭʢʫʥ ʤʝʤʙʨʘʥʘ״  ʜʦʜʘʥ ʤʫʤʢʠʥ ʘʩʪ, ʢʠ ״ʦʩʠʣʰʫʜʘʨʦ ʙʦ ʦʥ ʰʘʨ״ ʯʘʡʨʘ״ʦʠ ʘʰʸ 

ʚʘʡʨʦʥ ʰʫʜʘ,  ʙʘ ʦʩʦʥ ʛʘʨʜʠʜʘʥʠ  ʵʢʩʪʨʘʢʩʠʷʠ ʧʘʡʚʘʩʪʘʛʠ״ʦʠ ʬʝʥʦʣ ʤʫʩʦʠʜʘʪ ʤʝʥʘʤʦʷʜ. 
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ɹɸʍʐʀ 3. ʅɸפʐʀ ʊɽʍʅʆʃʆɻʀʗ׳ʆʀ ɿɽ׳ʅʀ 

ʉʋʅʒ  ɼɸʈ ʐɸʈʆʀʊʀ ʉɸʅʆɸʊʀʂʋʅʆʅʀʀ 

ɹʆʉʋʈʒɸʊʀ ּתʋʄ׳ʋʈʀʀ ʊʆּתʀʂʀʉʊʆʅ 
 

 
 

ʉɽʂʎʀʗ 3. ʈʆʃʔ ʊɽʍʅʆʃʆɻʀʁ ʀʉʂʋʉʉʊɺɽʅʅʆɻʆ 

ʀʅʊɽʃʃɽʂʊɸ ɺ ʋʉʃʆɺʀʗʍ ʋʉʂʆʈɽʅʅʆʁ 

ʀʅɼʋʉʊʈʀɸʃʀɿɸʎʀʀ ʈɽʉʇʋɹʃʀʂʀ 

ʊɸɼɾʀʂʀʉʊɸʅɸ 
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ʈɸɿɺʀʊʀɽ ʀʉʂʋʉʉʊɺɽʅʅʆɻʆ ʀʅʊɽʃʃɽʂʊɸ  

ɺ ʈɽʉʇʋɹʃʀʂɽ ʊɸɼɾʀʂʀʉʊɸʅ 
 

ɸʙʜʫʭʘʤʠʥʦʚ ʄ.ɸ., ʇʘʨʚʦʥʘʝʚʘ ʍ.ɿ., ʉʘʡʥʘʢʦʚ ɺ.ɼ.  

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʊʘʜʞʠʢʠʩʪʘʥʘ 
 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʷʚʣʷʝʪʩʷ ʥʦʚʳʤ ʷʚʣʝʥʠʝʤ ʠ ʦʯʝʥʴ ʚʘʞʥʳʤ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʫʯʠʪʳʚʘʷ ʧʨʦʮʝʩʩʳ ʛʣʦʙʘʣʠʟʘʮʠʠ, ʨʘʟʚʠʪʠʝ ʥʘʫʢʠ ʠ 

ʪʝʭʥʠʢʠ, ʚʥʝʜʨʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʝʜʦʚʳʭ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʉʪʨʘʪʝʛʠʷ 

ʨʘʟʚʠʪʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥ ʨʘʟʨʘʙʦʪʘʥʘ ʩ ʮʝʣʴʶ 

ʨʝʘʣʠʟʘʮʠʠ ʯʝʪʚʸʨʪʦʡ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʮʝʣʠ - ʫʩʢʦʨʝʥʥʦʡ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʩʪʨʘʥʳ. 

ʉ ʫʯʸʪʦʤ ʥʦʚʳʭ ʪʨʝʙʦʚʘʥʠʡ ʤʠʨʦʚʳʭ ʨʳʥʢʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʳʭ ʠ 

ʚʠʨʪʫʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʚ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʝ ʦʧʨʝʜʝʣʝʥʳ ʜʘʣʴʥʝʡʰʠʝ ʮʝʣʠ, ʧʨʠʦʨʠʪʝʪʳ ʠ 

ʟʘʜʘʯʠ ʨʘʟʚʠʪʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʩʪʨʘʥʝ. ʆʪʜʘʸʪʩʷ ʧʨʠʦʨʠʪʝʪ ʧʨʦʚʝʜʝʥʠʶ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʨʝʬʦʨʤ, ʨʘʟʚʠʪʠʶ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʣʦʛʘʨʠʬʤʦʚ ʚ ʧʨʦʮʝʩʩʝ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʫʧʨʘʚʣʝʥʠʷ ʠ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ 

ʠ ʫʩʣʫʛ. ʉʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʶ 

ʧʨʠʤʝʥʝʥʠʷ ʥʘʫʯʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ 

ʊʘʜʞʠʢʠʩʪʘʥʘ. 

 ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ 

ʮʠʬʨʦʚʠʟʘʮʠʠ, ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʮʝʣʝʡ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʦʪʨʘʩʣʝʡ ʧʝʨʝʜʦʚʳʤʠ 

ʮʠʬʨʦʚʳʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ - ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ. 

ʉ ʫʯʸʪʦʤ ʤʠʨʦʚʦʛʦ ʦʧʳʪʘ ʩʯʠʪʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʬʝʨʘʭ, ʚʢʣʶʯʘʷ ʦʙʨʘʟʦʚʘʥʠʝ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ, ʪʨʫʜ, 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʧʨʠʚʣʝʯʝʥʠʝ ʠʥʚʝʩʪʠʮʠʡ ʠ ʫʩʣʫʛʠ. 

ʊʝʭʥʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʧʦʟʚʦʣʷʪ ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʧʦʣʥʦʩʪʴʶ 

ʠʟʤʝʥʠʪʴ ʩʪʨʫʢʪʫʨʫ ʵʢʦʥʦʤʠʢʠ ʠ ʦʙʨʘʟ ʞʠʟʥʠ ʣʶʜʝʡ. ʕʪʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʥʠʢʣʠ ʧʨʘʢʪʠʯʝʩʢʠ 

ʚʦ ʚʩʝ ʩʬʝʨʳ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʘʢʠʝ ʢʘʢ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ, ʦʙʨʘʟʦʚʘʥʠʝ, 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʪʨʘʥʩʧʦʨʪ, ʙʘʥʢʦʚʩʢʦʝ ʜʝʣʦ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʚ ʠ 

ʦʙʣʝʛʯʠʚ ʨʘʙʦʪʫ ʣʶʜʝʡ. 

ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ: 

- ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ - ʵʪʦ ʩʠʩʪʝʤʘ ʠʣʠ ʢʦʤʧʴʶʪʝʨʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ 

ʩʧʦʩʦʙʥʘ ʠʤʠʪʠʨʦʚʘʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʦʧʨʝʜʝʣʸʥʥʳʭ ʟʘʜʘʯ; 

- ʮʠʬʨʦʚʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ - ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʝʪʦʜʦʚ, 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʮʝʣʷʭ ʩʙʦʨʘ, 

ʦʙʨʘʙʦʪʢʠ, ʭʨʘʥʝʥʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʦʪʦʙʨʘʞʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʠʥʪʝʨʝʩʘʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; 

- ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ - ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʥʘʫʯʥʳʭ ʠ 

ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʣʘʩʪʝʡ, ʠʟʫʯʘʶʱʠʭ ʠ ʧʨʠʤʝʥʷʶʱʠʭ ʛʝʥʝʨʘʮʠʶ, ʦʙʨʘʙʦʪʢʫ, ʭʨʘʥʝʥʠʝ, ʟʘʱʠʪʫ 

ʠ ʧʝʨʝʜʘʯʫ ʠʥʬʦʨʤʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ; 

- SWOT - ʘʥʘʣʠʟ ʚʥʫʪʨʝʥʥʝʡ ʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʦʙʲʝʢʪʘ ʧʦ ʵʣʝʤʝʥʪʘʤ 

ʩʠʣʴʥʳʝ ʩʪʦʨʦʥʳ (S- strength), ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ (W- weakness), ʚʦʟʤʦʞʥʦʩʪʠ (ʆ- opportunity) ʠ 

ʫʛʨʦʟʳ (ʊ- threats); 
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- ʫʪʝʯʢʘ "ʤʦʟʛʦʚ" - ʧʨʦʮʝʩʩ ʤʘʩʩʦʚʦʡ ʤʠʛʨʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʩʧʝʮʠʘʣʠʩʪʳ, ʫʯʸʥʳʝ ʠ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʨʘʙʦʯʠʝ ʧʦʢʠʜʘʶʪ ʩʪʨʘʥʫ ʩʚʦʝʛʦ ʧʨʦʞʠʚʘʥʠʷ ʩ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʧʦʣʫʯʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ; 

- ʘʫʪʩʦʨʩʠʥʛ - ʬʦʨʤʘ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, ʦʧʨʝʜʝʣʸʥʥʘʷ ʜʦʛʦʚʦʨʦʤ ʧʦʜʨʷʜʘ, ʢʦʛʜʘ 

ʩʦʪʨʫʜʥʠʢʠ ʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ (ʧʦʩʪʦʷʥʥʳʝ ʠʣʠ ʩʧʝʮʠʘʣʴʥʦ ʥʘʥʷʪʳʝ) ʨʘʙʦʪʘʶʪ ʚ ʜʨʫʛʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʧʦʜʯʠʥʷʷʩʴ ʤʝʥʝʜʞʝʨʘʤ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʢʘʟʯʠʢʘ; 

ʆʮʝʥʢʘ ʥʳʥʝʰʥʝʡ ʩʠʪʫʘʮʠʠ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʩʪʨʘʥʳ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʝʦʙʭʦʜʠʤʦ, ʦʙʝʩʧʝʯʠʚ ʪʝʩʥʫʶ ʠ ʵʬʬʝʢʪʠʚʥʫʶ ʩʚʷʟʴ 

ʥʘʫʢʠ ʠ ʠʟʦʙʨʝʪʘʪʝʣʴʩʪʚʘ ʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʪʨʘʥʳ 

ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʪʘʢʠʝ ʢʘʢ ʪʝʭʥʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʥʘʫʯʥʳʝ ʠ 

ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʜʦʩʪʠʞʝʥʠʷ. ɺʝʜʴ ʵʬʬʝʢʪʠʚʥʘʷ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʠ 

ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʦʙʝʩʧʝʯʝʥʠʷ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ. 

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʪʦ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚʥʝʜʨʷʶʪʩʷ ʚ 

ʨʘʟʣʠʯʥʳʝ ʦʙʣʘʩʪʠ ʵʢʦʥʦʤʠʢʠ ʠ ʩʦʮʠʘʣʴʥʦʝ ʩʬʝʨʳ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʫʩʪʨʘʥʝʥʠʝ ʠʤʝʶʱʠʭʩʷ ʥʝʜʦʩʪʘʪʢʦʚ ʧʦʟʚʦʣʠʪ ʚ ʙʫʜʫʱʝʤ 

ʧʦʵʪʘʧʥʦ ʚʥʝʜʨʷʪʴ ʪʝʭʥʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʠ ʩʜʝʣʘʪʴ ʠʭ 

ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʚ ʩʪʨʘʥʝ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʤʫ 

ʚʥʝʜʨʝʥʠʶ ʮʠʬʨʦʚʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ, ʚʥʝʜʨʝʥʠʶ ʮʠʬʨʦʚʦʡ ʠ ʟʝʣʸʥʦʡ ʵʢʦʥʦʤʠʢʠ, 

ʫʚʝʣʠʯʝʥʠʶ ʜʦʭʦʜʦʚ ʙʶʜʞʝʪʘ, ʫʧʨʦʱʝʥʠʶ ʧʨʦʮʝʩʩʦʚ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, 

ʨʘʟʚʠʪʠʶ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʫʣʫʯʰʝʥʠʶ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʶ 

ʧʨʦʟʨʘʯʥʦʩʪʠ. 

ʆʧʳʪ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʩʪʨʘʥʝ 

ʦʯʝʥʴ ʦʛʨʘʥʠʯʝʥ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʵʪʘ ʩʬʝʨʘ ʥʘʭʦʜʠʪʩʷ ʥʘ ʥʦʚʦʤ ʵʪʘʧʝ ʬʦʨʤʠʨʦʚʘʥʠʷ. 

ʇʨʘʚʦʚʘʷ, ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʘʷ ʠ ʢʘʜʨʦʚʘʷ ʙʘʟʘ (ʩʨʝʜʘ) ʩʬʦʨʤʠʨʦʚʘʥʘ ʥʝ ʥʘ ʜʦʣʞʥʦʤ ʫʨʦʚʥʝ. 

ʆʜʥʘʢʦ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ, ʫʯʠʪʳʚʘʷ ʥʘʣʠʯʠʝ ʯʝʣʦʚʝʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʚ ʦʙʣʘʩʪʠ 

ʥʘʫʢʠ, ʪʝʭʥʠʢʠ, ʠʥʞʝʥʝʨʠʠ ʠ ʤʘʪʝʤʘʪʠʢʠ, ʈʝʩʧʫʙʣʠʢʘ ʊʘʜʞʠʢʠʩʪʘʥ ʠʤʝʝʪ ʙʦʣʴʰʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʩʨʝʜʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. 

ɼʣʷ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʘʞʥʦ 

ʥʘʣʠʯʠʝ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʠʥʪʝʨʥʝʪʘ, ʢʦʤʧʴʶʪʝʨʦʚ ʩ ʤʦʱʥʳʤʠ ʧʨʦʮʝʩʩʦʨʘʤʠ, ʧʦʜʛʦʪʦʚʢʘ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ, ʨʘʟʚʠʪʠʝ ʩʨʝʜʩʪʚ ʧʝʨʝʜʘʯʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʥʘʣʠʯʠʝ ʥʘʜʸʞʥʭr ʙʘʟ ʜʘʥʥʳʭ, ʧʨʠʚʣʝʯʝʥʠʝ ʤʦʣʦʜʸʞʠ ʢ ʠʟʫʯʝʥʠʶ ʪʦʯʥʳʭ ʥʘʫʢ, ʦʩʦʙʝʥʥʦ 

ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ɽʞʝʛʦʜʥʦ ʠʟ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʘ ʚʳʜʝʣʷʶʪʩʷ ʦʧʨʝʜʝʣʸʥʥʳʝ ʩʨʝʜʩʪʚʘ ʥʘ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ. ɺ 2020 ʛʦʜʫ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʨʘʙʦʪ ʠ ʠʭ ʚʥʝʜʨʝʥʠʝ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 82 ʤʣʥ. ʩʦʤʦʥ. 

ɺ ʮʝʣʷʭ ʫʢʨʝʧʣʝʥʠʷ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʦʩʥʦʚ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʨʘʟʚʠʪʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʦ ʚʩʝʡ ʩʪʨʘʥʝ, ʮʠʬʨʦʚʠʟʘʮʠʠ ʦʪʨʘʩʣʝʡ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʨʘʩʰʠʨʝʥʠʷ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʄʠʥʠʩʪʝʨʩʪʚʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 
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ʨʘʟʚʠʪʠʷ ʠ ʪʦʨʛʦʚʣʠ ʈʝʩʧʫʙʣʠʢʘ ʊʘʜʞʠʢʠʩʪʘʥ ʦʧʨʝʜʝʣʝʥʦ ʫʧʦʣʥʦʤʦʯʝʥʥʳʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ 

ʦʨʛʘʥʦʤ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ. 

ɺ ʮʝʣʷʭ ʫʢʨʝʧʣʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʙʱʝʩʪʚʘ ʫʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʦʪ 31 ʷʥʚʘʨʷ 2020 ʛʦʜʘ ˉ1445, 2020-2040 ʛʦʜʳ ʦʙʲʷʚʣʝʥʳ 

ʜʚʘʜʮʘʪʠʣʝʪʠʝʤ ʠʟʫʯʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ, ʪʦʯʥʳʭ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʬʝʨʝ ʮʠʬʨʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʫʩʣʦʚʠʝʤ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. 

ʉʝʛʦʜʥʷ ʚ ʩʬʝʨʝ ʬʠʥʘʥʩʦʚ, ʙʘʥʢʦʚʩʢʦʛʦ ʜʝʣʘ, ʪʨʘʥʩʧʦʨʪʘ, ʵʥʝʨʛʝʪʠʢʠ, ʦʙʨʘʟʦʚʘʥʠʷ, 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʚʷʟʝʡ ʦʪʯʪyʣʠʚʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚʥʝʜʨʝʥʠʝ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ.  

ʈʘʟʚʠʪʠʝ ʙʝʟʥʘʣʠʯʥʳʭ ʨʘʩʯʸʪʦʚ ʚ ʩʬʝʨʘʭ ʪʦʨʛʦʚʣʠ ʠ ʪʨʘʥʩʧʦʨʪʘ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ 

ʤʠʢʨʦʢʨʝʜʠʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʦʟʜʘʥʠʝ ʧʨʝʜʧʨʠʷʪʠʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʮʠʬʨʦʚʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʠ ʟʘʸʤʱʠʢʘ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʤʠʢʨʦʢʨʝʜʠʪʦʚ, 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʩʣʫʯʘʝʚ ʩʦʢʨʘʱʝʥʠʷ ʢʣʠʝʥʪʦʚ, ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʪʝʢʩʪʘ ʠ ʮʠʬʨʦʚʠʟʘʮʠʷ 

ʜʦʢʫʤʝʥʪʘʮʠʠ, ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʧʨʝʜʧʦʩʳʣʢʘʤʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʘʭ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ. 

ʈʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʈʝʩʧʫʙʣʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥ ʩʚʷʟʘʥʦ ʚ ʦʩʥʦʚʥʦʤ ʩ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʳ ʠ 

ʩʦʟʜʘʥʠʝʤ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʦʪʨʘʩʣʝʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʪʝʭʥʦʧʘʨʢʦʚ ʠ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʮʝʥʪʨʦʚ. ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʠ ʢʦʥʪʨʦʣʴ ʚ ʵʪʦʡ ʩʬʝʨʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ. 

ʊʝʥʜʝʥʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʤʠʨʝ. 

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʥʝʫʢʣʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʥʘʫʢʠ, ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʩʪʨʘʥʳ ʤʠʨʘ 

ʩʪʘʨʘʶʪʩʷ ʚʥʝʜʨʠʪʴ ʮʠʬʨʦʚʫʶ ʩʠʩʪʝʤʫ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪʨʘʩʣʝʡ, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʷ ʪʝʭʥʦʣʦʛʠʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʪʨʫʜʘ ʠ ʵʢʦʥʦʤʠʠ ʚʨʝʤʝʥʠ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪʨʘʩʣʝʡ. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ 

ʤʦʱʥʳʭ ʧʨʦʮʝʩʩʦʚ 21 ʚʝʢʘ, ʠ ʝʛʦ ʚʥʝʜʨʝʥʠʝ ʦʢʘʞʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩ, 

ʫʩʢʦʨʝʥʥʳʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʦʚʘʨʦʚ, ʨʘʙʦʪ ʠ ʫʩʣʫʛ. ʕʪʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʥʠʢʘʶʪ 

ʚʦ ʚʩʝ ʤʠʨʦʚʳʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʬʝʨʳ ʠ ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʫ ʨʘʟʚʠʪʠʷ. ɺʥʝʜʨʝʥʠʝ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʟʘ ʩʯʸʪ ʧʨʦʜʚʠʞʝʥʠʷ ʬʠʣʦʩʦʬʠʠ "ʩʢʘʯʢʦʚʦʛʦ" ʨʘʟʚʠʪʠʷ ʤʦʞʝʪ ʩʪʘʪʴ ʦʜʥʦʡ ʠʟ ʜʚʠʞʫʱʠʭ ʩʠʣ 

ʵʢʦʥʦʤʠʢʠ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʫʜʘ. 

ʇʦ ʦʮʝʥʢʘʤ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʵʢʩʧʝʨʪʦʚ ʢ 2040 ʛʦʜʫ ʟʘ ʩʯʸʪ ʚʥʝʜʨʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʤʠʨʦʚʦʡ ʚʘʣʦʚʦʡ ʧʨʦʜʫʢʪ ʫʚʝʣʠʯʠʪʩʷ ʥʘ 14 ʧʨʦʮʝʥʪʦʚ 

ʠʣʠ 15,7 ʪʨʣʥ ʜʦʣʣʘʨʦʚ ʉʐɸ. ʕʪʦʪ ʨʦʩʪ ʚ ʦʩʥʦʚʥʦʤ ʙʫʜʝʪ ʦʙʫʩʣʦʚʣʝʥ ʧʦʚʳʰʝʥʠʝʤ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʧʨʦʩʘ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʚʘʨʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ 

ʙʫʜʫʪ ʣʠʢʚʠʜʠʨʦʚʘʥʳ ʨʘʙʦʯʠʝ ʤʝʩʪʘ, ʥʝ ʪʨʝʙʫʶʱʠʝ ʪʨʫʜʦʸʤʢʦʛʦ ʪʚʦʨʯʝʩʢʦʛʦ ʪʨʫʜʘ, ʘ ʩ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʩʧʨʦʩʘ ʥʘ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʙʫʜʫʪ ʩʦʟʜʘʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʘʙʦʯʠʝ ʤʝʩʪʘ. ʇʦ ʧʨʦʛʥʦʟʘʤ 

ɺʩʝʤʠʨʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʬʦʨʫʤʘ ʢ ʢʦʥʮʫ 2030 ʛʦʜʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʥʝʜʨʝʥʠʷ 
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ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʙʫʜʝʪ ʣʠʢʚʠʜʠʨʦʚʘʥʦ 75 ʤʣʥ ʨʘʙʦʯʠʭ ʤʝʩʪ ʠ ʩʦʟʜʘʥʦ 133 ʤʣʥ 

ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ. 

ʋʯʠʪʳʚʘʷ ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ ʚʘʞʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, 

ʨʘʟʚʠʪʳʝ ʠ ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʩʪʨʘʥʳ ʩʪʨʝʤʷʪʩʷ ʢ ʚʩʝʩʪʦʨʦʥʥʝʤʫ ʨʘʟʚʠʪʠʶ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ 

ʧʫʪʸʤ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ, ʦʙʫʯʝʥʠʷ ʤʦʣʦʜʸʞʠ ʠ ʩʦʟʜʘʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ. 

ɺ ʤʠʨʝ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʪʳʤ ʚ ʦʙʣʘʩʪʠ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥ ʠʣʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʘ ʝʸ ʜʦʣʶ ʧʨʠʭʦʜʠʪʩʷ ʪʨʝʪʴ ʚʩʝʭ 

ʠʟʦʙʨʝʪʝʥʠʡ (134777 ʝʜʠʥʠʮ). ʂʦʣʠʯʝʩʪʚʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʟʘʷʚʦʢ ʥʘ ʨʝʛʠʩʪʨʘʮʠʶ ʧʘʪʝʥʪʦʚ ʚ 

ʵʪʦʡ ʦʙʣʘʩʪʠ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʚ ʩʨʝʜʥʝʤ ʥʘ 28 ʧʨʦʮʝʥʪʦʚ ʚ ʛʦʜ, ʩ 9 567 ʚ 2020 ʛʦʜʫ ʜʦ 20 195 ʚ 

2022 ʛʦʜʫ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʝʱʸ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʘ ʜʣʷ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʚ ʩʚʷʟʠ ʩ ʟʘʤʝʜʣʝʥʠʝʤ ʠʭ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠʟ-ʟʘ ʩʪʘʨʝʥʠʷ ʥʘʩʝʣʝʥʠʷ, ʪʘʢ ʢʘʢ ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʠ ʫʩʪʨʘʥʠʪ 

ʜʝʬʠʮʠʪ ʨʘʙʦʯʝʡ ʩʠʣʳ. ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʚʣʠʷʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʥʘ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ, ʩʪʨʘʥʳ ʚʩʝʛʦ ʤʠʨʘ ʫʜʝʣʷʶʪ ʦʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʨʘʟʚʠʪʠʶ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. 

 

ʃʠʪʝʨʘʪʫʨʘ: 

1. ʈʳʙʠʥʘ ɻ.ɺ. ʆʩʥʦʚʳ ʧʦʩʪʨʦʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ: ʫʯʝʙʥʦʝ ʧʦʩʦʙ. - ʄ.: 

ʌʠʥʘʥʩʳ ʠ ʩʪʘʪʠʩʪʠʢʘ. 2014. - 432 ʩ. 

2. ɹʦʨʦʚʩʢʘʷ ɽ.ɺ., ɼʘʚʳʜʦʚʘ ʅ.ɸ. ʆʩʥʦʚʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ: ʪʫʯʝʙ. ʧʦʩʦʙ. - 

ʄ.: ɹʀʅʆʄ, ʃʘʙʦʨʘʪʦʨʠʷ ʟʥʘʥʠʡ, 2017. - 127 ʩ. 

3. ɸʤʦʩʦʚ ʅ.ʄ. ʕʥʮʠʢʣʦʧʝʜʠʷ ɸʤʦʩʦʚʘ: ɸʣʛʦʨʠʪʤ ʟʜʦʨʦʚʴʷ. ʏʝʣʦʚʝʢ ʠ ʦʙʱʝʩʪʚʦ. - ʄ.: 

ʆʆʆ çʀʟʜʘʪʝʣʴʩʪʚʦ ACTè; ɼʦʥʝʮʢ: çʉʪʘʣʢʝʨè, 2002. - 461 ʩ. 

4. ʉʦʨʦʢʦ ɻ.ʗ., ʄʠʭʥʝʥʢʦʚ ʆ.ɺ., ʂʫʧʨʠʷʥʦʚ ʅ.ʉ., ʐʝʤʪʦʚʘ ʆ.ɻ. ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ 

ʦʩʥʦʚʳ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ: ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ / 

ɻʋʋ. - ʄ., 2004. - 206 ʩ. 

5. ʉʦʨʦʢʦ ɻ.ʗ., ʂʦʛʦʪʢʦʚʘ ʀ.ɿ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʘʣʦʛʦ 

ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ Web - ʪʝʭʥʦʣʦʛʠʡ // ɺʝʩʪʥʠʢ 

ʫʥʠʚʝʨʩʠʪʝʪʘ (ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʫʧʨʘʚʣʝʥʠʷ). - 2011. - ˉ 26. - ʉ. 68-73. 

6. ɹʘʡʙʘʢʦʚʘ ɽ.ʖ., ʂʣʦʯʢʦʚ ɺ.ɺ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʝʪʝʚʳʭ ʩʪʨʫʢʪʫʨ ʠ ʠʟʤʝʥʝʥʠʝ 

ʪʨʘʥʟʘʢʮʠʦʥʥʳʭ ʠʟʜʝʨʞʝʢ: ʨʦʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ // ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ: 

ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ. - 2012. - ˉ 42 (297). - ʉ. 43-50. 

7. ɹʦʣʙʦʪ ɽ.ɸ., ʂʣʦʯʢʦʚ ɺ.ɺ. ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʨʠʩʢʦʚ ʚʥʝʜʨʝʥʠʷ çʟʝʣʝʥʳʭè 

ʪʝʭʥʦʣʦʛʠʡ // ʕʢʦʥʦʤʠʢʘ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. - 2012. - ˉ 1. - ʉ. 78-100. 

 

 
 

 
  



ɼʦʥʠʰʛʦϲʠ  ʪʝʭʥʦʣʦʛʠʠ ʊʦṉʠʢʠʩʪʦʥ 

 

197 
 

ʀפʊʀʉʆɼʀ ʈɸפɸʄ ɺɸ ʀʉʊʀʌʆɼɸʀ ʊɽʍʅʆʃʆɻʀʗ׳ʆʀ ʄʋʆʉʀʈʀ  

ɿɽ׳ʅʀ ʉʋʅʒ  ɼɸʈ ɿɸʄʀʅɸʀ ʈʋʐɼʀ ʉɸʅʆɸʊ 5.0 
 

ɸʙʜʫʣʣʦʝʚ ʋ. ׳., ɸʣʠץʫʣʦʚ ɸ.ʈ., ɸʙʜʫʣʣʦʝʚʘ ʅ.ʐ. 

ɼʦʥʠʰʛʦ״ʠ  ʪʝʭʥʦʣʦʛʠʠ  ʊʦֹוʠʢʠʩʪʦʥ 
 

ʈʫʰʜʠ ʠץʪʠʩʦʜʠʸʪʠ ʤʫʦʩʠʨʠ ʨʘץʘʤ  ʙʦ ʪʘʪʙʠץʠ  ʥʘʪʠֹוʘ״ʦʠ ʙʘʜʘʩʪʦʤʘʜʘʠ  

ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʟʝ״ʥʠ ʩʫʥʲ   ʘʣʦץʘʤʘʥʜʠʠ ʟʠʯ ʜʦʨʘʜ, ʢʠ ʩʦʣ״ʦʠ ʦʭʠʨ ʜʘʨ ʠץʪʠʩʦʜʠʸʪʠ ֹוʘ״ʦʥ  

ʙʘ ʩʦʭʪʦʨʠ ʩʘʥʦʘʪʠ 5.0 ʤʝʛʫʟʘʨʘʜ. ʊʘʪʙʠץʠ ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʥʘʚʠ ״ʘʤʢʦʨʠʠ ʠʥʩʦʥ ʚʘ ʤʦʰʠʥ  ʜʘʨ 

ʘʩʦʩʠ ʠʩʪʠʬʦʜʘʠ ʟʝ״ʥʠ ʩʫʥʲ  ʚʘ ʩʠʩʪʝʤʘ״ʦʠ ʦʤ ʟʠʰʠʠ ʜʘʨ ʩʘʥʦʘʪʠ ʤʦʰʠʥʩʦʟ  ʚʘ 

ʭʠʟʤʘʪʨʘʩʦʥʠ״ʦ ʙʝʰʪʘʨ ʘʣʦץʘʤʘʥʜ ʘʩʪ. ɼʘʨ ʦʷʥʜʘʠ ʥʘʟʜʠʢ ʙʘ ʥʠʟʦʤ״ʦʠ ʪʘʙʦʜʫʣʠ 

ʤʘʲʣʫʤʦʪ״ʦʠ ʨʘʢʘʤ  ʙʘʡʥʠ ʠʰʪʠʨʦʢʯʠʸʥʠ ʠʥ ʨʘʚʘʥʜ ʙʫʥʸʜ ʢʘʨʜʘ ʤʝʰʘʚʘʜ, ʢʠ ʜʘʨ ʥʘʚʙʘʪʠ 

ʭʫʜ ʤʝʪʘʚʦʥʘʜ ʨʫʰʜʠ ʤʠʥʙʘʲʜʘʠ ʰʘʙʘʢʘ״ʦʠ ʥʝʡʨʦʥ  ʚʘ ʩʠʩʪʝʤʘ״ʦʠ ʟʫ״ʥʠ ʩʫʥʲʠʨʦ (AI) ʜʘʨʙʘʨ 

ʤʝʛʠʨʘʜ  [1].  

ɹʘ ʬʠʢʨʫ ʘʥʜʝʰʘ״ʦʠ ʦʣʠʤʦʥʠ ʭʦʨʠֹו ʩʘʤʪʠ ʟʫ״ʥʠ ʩʫʥʲ  (AI) ץʘʡʜ ʥʘʤʫʜʘʘʥʜ, ʢʠ  ʟʫ״ʥʠ 

ʩʫʥʲ  ʠʥ ʤʫ״ʘʨʨʠʢʠ ʨʘʚʘʥʜ״ʦʠ ʛʫʟʘʨʠʰ ʙʘ ʩʘʤʪʠ ʩʦ״ʘʠ ʨʘץʘʤʢʫʥʦʥ  ʤʝʙʦʰʘʜ. ɹʘ  ״ʘʤʘʠ 

ʠʰʪʠʨʦʢʯʠʸʥʠ ʨʘʚʘʥʜ״ʦʠ ʠץʪʠʩʦʜ  ʠʤʢʦʥ ʬʘʨʦ״ʘʤ ʤʝʦʚʘʨʘʜ, ʢʠ ʙʘ ʩʘʪ״ʠ ʥʘʚʠ ״ʘʤʢʦʨʠʠ ʦʜʘʤ 

ʚʘ ʤʦʰʠʥ  ʛʫʟʘʨʘʥʜ ʚʘ ʙʘ ʨʫʰʜʠ ʤʠʥʙʘʲʜʘʠ ʦʥ ʜʘʨ ʧʣʘʪʬʦʨʤʘ״ʦʠ ʨʘץʘʤ  ʜʘʨ ʪʘʤʦʤʠ 

ʠץʪʠʩʦʜʠʸʪʠ ʨʘץʘʤ  ʩʘ״ʤʠ ʘʨʟʘʥʜʘʠ ʭʫʜʨʦ ʛʫʟʦʨʘʜ  [6].   

 ʘʠ״ʦʠ ʤʫʦʩʠʨ ʜʘʨ ʀʥʜʫʩʪʨʠʷ ʩʦ״ʦʪץʠץ״ʘʡʜ ʥʘʤʫʜ, ʢʠ ʜʘʨ ʪʘץ ʘʤʠʥʨʦ ʙʦʷʜ׳

ʩʘʥʦʘʪʠʢʫʥʦʥʠʠ 5.0 ʪʘʤʦʶʣ״ʦʠ ʢʫʥʫʥʠʠ ʨʫʰʜʠ ʟʝ״ʥʠ ʩʫʥʲʠʨʦ  ʤʝʪʘʚʦʥʜ ʙʘ ʜʫ  ʨʦ״ ʠʥʲʠʢʦʩ 

ʥʘʤʫʜ.   

1. ʈʦ״ʠ ʘʚʚʘʣ  ɹʨʝʥʪ ʂʝʜʟʝʨʩʢʠ ʜʘʨ ʤʠʟʠ ʤʫʜʘʚʚʘʨ ʷʢ ץʠʩʤʠ ʩʫʭʘʥʨʦʥʠʠ ʭʫʜʨʦ ʦʠʜ ʙʘ  

ʤʫʰʢʠʣʦʪʠ ʟʝ״ʥʠ ʩʫʥʲ , ʢʠ  17 ʠʶʥʠ ʩʦʣʠ 2021 ʜʘʨ ɹʨʠʪʘʥʠʷʠ ʂʘʙʠʨ ʙʘʨʛʫʟʦʨ ʰʫʜʘ ʙʫʜ, ץʘʡʜ 

ʥʘʤʫʜ: ʤʦ״ʠʷʪʠ ʂʦʥʩʝʧʩʠʷʠ 5.0 çʦʤ ʟʠʰʠ ʠʤʢʦʥʠʷʪ״ʦʠ ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʧʘʡʚʘʩʪʰʫʜʘʠ 

ʀʥʜʫʩʪʨʠʷ 4.0 ʙʦ ʨʦ״ʦʠ  ʙʘ ʠʥʩʦʥ ʥʠʛʘʨʦʥʠʜʘʰʫʜʘʠ ʀʥʜʫʩʪʨʠʷʠ 5.0 ʤʝʙʦʰʘʜ, ʢʠ ʙʘʨʦʠ 

ʘʣʦץʘʤʘʥʜʠʠ  ʤʫʪʘץʦʙʠʣʘʠ ʟʝ״ʥʠ ʠʥʩʦʥ ʙʦ ʢʦʤʧʶʪʝʨ״ʦ ʚʘ ʬʘʨ״ʘʥʛʠ ʠʩʪʠʬʦʜʘʠ ʠʤʢʦʥʠʷʪ״ʦ 

ʨʦ״ ʤʝʢʫʰʦʷʜè  [4]. 

2. ʈʦ״ʠ ʜʫʶʤ ʙʦʰʘʜ ʘʟ ֹוʦʥʠʙʠ ʦʣʠʤ ʆʟʞʘʥ ʉʘʨʠʪʘʩ ʨʦ״ʙʘʨʠ ʣʘʙʦʨʘʪʦʨʠʷʠ 

ʪʘʜץʠץʦʪʠʠ ʀʥʩʪʠʪʫʪʠ ʪʘʜץʠץʦʪʠ ʦʤʦʨ  ʚʘ ʠץʪʠʩʦʜʠ ʜʦʥʠʰ, ʢʠ ʜʘʨ ʂʦʥʬʨʦʥʩʠ 12-ʫʤʠ  ʘʧʨʝʣʠ 

ʩʦʣʠ 2021 ʦʠʜ ʙʘ ʨʫʰʜʠ ʠץʪʠʩʦʜ  ʚʘ ʠֹוʪʠʤʦ , ʢʠ 13-30 ʘʧʨʝʣʠ ʩʦʣʠ 2021 ʙʘʨʛʫʟʦʨ ʛʘʨʜʠʜ 

ʤʫʘʨʠʬ ʥʘʤʫʜ. ʄʘʬ״ʫʤʠ ʂʦʥʩʝʧʩʠʷʠ 5.0  "ʄʫʪʘ״ʠʜʩʦʟʠʠ ʟʝ״ʥʠ ʠʥʩʦʥ ʚʘ ʤʦʰʠʥʨʦ ʙʘʨʦʠ 

ʵֹוʦʜʠ ʠʥʪʝʣʣʝʢʪʠ ʜʘʩʪʘֹוʘʤʲ   ʙʘ ʤʦ ʠʤʢʦʥ ʤʝʜʠ״ʘʜ, ʢʠ ʜʘʨ ʦʷʥʜʘ ʘʟ ʷʛʦʥʘʛʠʠ ʪʝʭʥʦʣʦʛ  

ʢʘʥʦʨʘֹו ʢʫʥʝʤ ʚʘ ״ʘʤʟʘʤʦʥ ʪʘʢʤʠʣʠ ʠʭʪʠʩʦʩʠ ʢʦʨʤʘʥʜʦʥʨʦ ʙʦ ʷʢ ʥʘʚʲʠ ʪʝʭʥʦʣʦʛ ʪʘ״ʠʷ 

ʙʦʷʜ ʢʘʨʜò ʜʘʨ ʥʘʟʘʨ ʜʦʨʘʜ  [4]. 

 ʘʥʛʠʠ ʠʥʩʦʥ״ʘʤʦ״ ʘʤʠʥ ʪʘʚʨ ʜʘʨ ʨʫʰʜʠ ʩʘʥʦʘʪʠ 5.0  ʰʘʢʣʠ ʥʘʚʠ ʤʦʜʝʣʠ ʠʥʪʝʨʬʝʡʩʠ׳

ʚʘ ʤʦʰʠʥ ʪʘʰʘʢʢʫʣ ʤʝʸʙʘʜ, ʢʠ ʠʥ ʙʘʨʦʠ ʪʘʰʢʠʣʣʠ ʨʘץʘʤʠʩʦʟʠʠ ʦץʠʣʦʥʘʠ ʩʠʩʪʝʤʘ״ʦʠ 

ʠʩʪʝ״ʩʦʣ  ʚʘ ʙʘʣʘʥʜ ʙʘʨʜʦʰʪʘʥʠ ʩʘʪ״ʠ ʠʩʪʝ״ʩʦʣʦʪ ʥʠʩʙʘʪ ʙʘ ʀʥʜʫʩʪʨʠʷʠ 4.0  ʦʚʘʨʜʘ 

ʤʝʨʘʩʦʥʘʜ  [3]. 

ʦʠ ʠʣʤ״ʘʡʜ ʢʘʨʜʘʥ ʙʘ ʤʘʚʨʠʜ ʘʩʪ,  ʢʠ  ʜʘʨ ʙʝʰʪʘʨʠ ʘʜʘʙʠʸʪפ  ʦʠʜ ʙʘ ʟʘʤʠʥʘʠ ʧʘʡʜʦʠʰʠ 

ʟʝ״ʥʠ ʩʫʥʲ  ʤʫʬʘʩʩʘʣʪʘʨ ʠʩʪʦʜʘ ʤʝʛʫʟʘʨʘʜ. ʇʝʰ ʘʟ ״ʘʤʘ   ʜʘʨ ʜʦʠʨʘʠ ʜʫ ʤʘʬ״ʫʤʠ ʘʩʦʩʠʠ ʟʝ״ʥʠ 

ʩʫʥʲ  ʩʫʭʘʥ ʤʝʨʘʚʘʜ: ñɿʝ״ʥʠ ʩʫʥʲʠʠ ʟʘʠʬò ʚʘ ñɿʝ״ʥʠ ʩʫʥʲʠʠ ץʘʚ ò. 

ɼʘʨ ʤʘʜʜʠ ʘʚʚʘʣ, ʠʩʪʠʬʦʜʘʠ ʘʣʛʦʨʠʪʤ״ʦʠ ʤʫʘʡʷʥʰʫʜʘ ʚʘ ʩʠʩʪʝʤʘʠ ʢʦʨʢʘʨʜʠ ʠʪʪʪʠʣʦʦʪ 

(ʘʟ ʣʠ״ʦʟʠ ʜʦʜʘ״ʦʠ ʢʘʣʦʥ ñbig datò) ʪʘʥ״ʦ ʙʘʨʦʠ ʙʘʣʘʥʜ ʛʘʰʪʘʥʠ  ʩʫʨʲʘʪ ʚʘ ʩʘʤʘʨʘʥʦʢʠʠ  

ʢʦʨʢʘʨʜʠ ʦʥ״ʦ ʤʫʩʦʠʜʘʪ ʤʝʢʫʥʘʜ.     
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ɼʘʨ ʤʘʜʜʠ ʜʫʶʤ, ʠʤʢʦʥʠʷʪ״ʦʠ ʩʠʩʪʝʤʘʠ ɿʝ״ʥʠ ʩʫʥʲ  ñAIò ʚʦץʝʘʥ ʙʝʢʘʥʦʨ ʘʩʪ, ʟʝʨʦ 

ʨʘʚʘʥʜʠ ʢʦʨʢʘʨʜʠ ʠʪʪʠʣʦʦʦʪ  ʙʝʨʫʥ ʘʟ ʘʣʛʦʨʠʪʤ״ʦʠ ʤʦʰʠʥ ʧʝʰʥʠ״ʦʜ ʢʘʨʜʘ ʚʘ ʤʫʩʪʘץʠʣʦʥʘ 

ʦʤ ʭʪʘ ʤʝʪʘʚʦʥʘʜ, ʚʘ ץʦʙʠʣʠʷʪʠ ʵʪʠʢʠ ʜʦʨʘʜ, ʢʠ ʜʘʨ ʤʫʩʪʘץʠʣʠ ʘʟ ʟʝ״ʥʠ ʠʥʩʦʥ ʙʘʣʘʥʪʘʨ 

ʤʝʙʦʰʘʜ. ʉʘʙʘʙʠ ʙʦʣʦʪʘʨ ʙʫʜʘʥʠ ʟʝ״ʥʠ ʩʫʥʲ  ʠʥ ʜʘʨ ʩʘʨʬʘ ʢʘʨʜʘʥʠ ʚʘץʪ, ʟʫʜʢʦʨ  ʚʘ ʪʝʟ ץʘʨʦʨ 

ʢʘʙʫʣʢʫʥʘʥʜʘ ʤʝʙʦʰʘʜ. 

ɿʝ״ʥʠ ʩʫʥʲʠʠ ץʘʚ  ʩʝ ʰʘʢʣʠ ʘʩʦʩ  ʜʦʨʘʜ: ʟʝ״ʥʠ ʩʫʥʲʠʠ ʤʘ״ʜʫʜ, ʟʝ״ʥʠ ʩʫʥʲʠʠ ʛʠʙʨʠʜ  

(ʸ ʢʠʙʝʨʬʠʟʠʢ ) ʚʘ ʠʥʪʝʣʝʢʪʫʘʣʠʠ ʩʫʥʲʠʠ ʢʚʘʥʪ  (ʸ ʰʘʙʘʢʘ״ʦʠ ʥʝʡʨʦʥ ) 

ʀʥ ʰʘʢʣ״ʦʠ ʟʝ״ʥʠ ʩʫʥʲ ʘʚץ   ʜʘʨ ʩʘʤʪ״ʦʠ ʘʩʦʩʠʠ ʨʫʰʜʠ ʬʘʟʦʠ ʠʪʪʠʣʦʦʪʠʠ ʠץʪʠʩʦʜʠʠ 

 ʘʜ.  ʄʝʪʘʚʦʥ ʦʠʜ ʙʘ ʠʥ ʤʘʩʲʘʣʘ ʘʟ ʥʘʟʜʠʢʪʘʨ״ʦʠ ʥʘʟʜʠʢ ʚʘ ʦʷʥʜʘ ʪʘʰʢʠʣ ʤʝʜʠ״ʦʥʨʦ ʜʘʨ ʩʦʣ״ʘוֹ

ʥʘʟʘʨ ʢʫʥʝʤ. 

ɿʝ״ʥʠ ʤʘ״ʜʫʜʠ ʩʫʥʲ  (Artificial Narrow Intelligence - ANI) ʠʥ ʤʘֹוʤ ʠ  ʪʘ״ʣʠʣ״ʦʝʩʪ, ʢʠ 

ʙʘʨʦʠ ״ʘʣʣʠ ʘʣʦ״ʠʜʘ ʜʘʨ ʤʘʚʟ  ʦ ʜʘʨ״ʦʣʘʪ״ ʦʠ ʜʦʜʘʰʫʜʘ ʠʩʪʠʬʦʜʘ ʤʝʰʘʚʘʥʜ. ɼʘʨ ʙʘʲʟʝ״

ʘʜʘʙʠʸʪ״ʦʠ ʠʣʤ  ñɿʝ״ʥʠ ʘʬʟʦʷʥʜʘò ʠʩʪʠʬʦʜʘ ʤʝʰʘʚʘʥʜ. ɿʝ״ʥʠ ʩʫʥʲ ״ʘʤʯʫʥ ʸʨʜʘʤʯ ʘʤʘʣ 

ʤʝʢʫʥʘʜ ʚʘ ץʦʙʠʣʠʷʪʠ ʠʥʩʦʥʨʦ ʜʘʨ ״ʘʣʣʠ ʤʫʰʢʠʣʦʪʠ ʤʫʰʘʭʘʩʨʦ ʧʫʨʨʘ ʤʝʢʫʥʘʜ. ʅʦʚʦʙʘʩʪʘ ʘʟ 

ʦʥʝ, ʢʠ ʠʩʪʠʬʦʜʘʠ  ANI ʤʘ״ʜʫʜ ʘʩʪ, ʣʝʢʠʥ ʠʩʪʠʬʦʜʘʠ ʦʥ ʠʤʨ ʟ״ʦ ʙʦʰʘʜ ʙʘ ʠץʪʠʩʦʜʠʸʪ 

ʜʠʚʠʜʝʥʪ״ʦʠ ʥʘʟʘʨʨʘʩ ʤʝʦʨʘʜ.  ׳ʘʤʠʥ ʪʘʨʠץ ץʘʡʜ ʢʘʨʜʘʥ ʤʫʤʢʠʥ ʘʩʪ, ʢʠ ʙʘ ʛʫʬʪʘʠ 

ʢʦʨʰʠʥʦʩʦʥʠ Gartner ʠʩʪʠʬʦʜʘʠ ʚʘ ʠʥʢʠʰʦʬʠ ʨʫʰʜʠ ʠʥ ʥʠʟʦʤ ʜʘʨ ʤʠץʸʩʠ ֹוʘ״ʦʥ ʙʘ ʤʦʙʣʘסʠ 

2,9 ʪʨʠʣʣʠʦʥ ʜʦʣʣʘʨ ʚʘ ʙʘʨʦʠ ʘʨʟʠʰ״ʦʠ ʠʟʦʬʘʚ  ʙʘ 6,2 ʤʠʣʣʠʘʨʜ ʩʦʘʪ  ʩʘʨʬʘ ʢʘʨʜʘʥʠ ʢʫʚʚʘʠ 

ʢʦʨʠʠ ʢʦʨʤʘʥʜʦʥ ʤʝʛʘʨʜʘʜ  [2]. 

ɿʝ״ʥʠ ʩʫʥʲʠʠ ʛʠʙʨʠʜ  (ʢʠʙʝʨʬʠʟʠʢ ) (Artificial Hybrid Intelligence - AGI) ʙʘʨʦʠ 

ʠʩʪʠʬʦʜʘʠ ʦʤ ʟʠʰʠ ʘʤʠץʠ ʤʦʰʠʥʩʦʟ  ʘʩʦʩ ʸʬʪʘʘʩʪ ʚʘ ʘʟ ʙʠʩʸʨ ֹוʠ״ʘʪ ʙʘ ץʦʙʠʣʠʷʪ״ʦʠ ʠʥʩʦʥ 

ʥʘʟʜʠʢ ʙʫʜʘ, ʚʘ ʤʦʜʝʣʠ ʠʥʢʠʰʦʬʠʠ ʠʥʩʦʥ-ʤʦʰʠʥʠʠ ʙʦ ʰʘʙʘʢʘʠ ʥʝʡʨʦʥ  ʤʝʙʦʰʘʜ. [2]. 

ʀʥʪʝʣʣʝʢʪʫʘʣʠʠ ʩʫʥʲʠʠ ʢʚʘʥʪ  (ʰʘʙʘʢʘʠ ʥʝʡʨʦʥ ) (Neural Network Artificial Super 

Intelligence) ʜʘʨʘֹוʘʠ ʙʘʣʘʥʜʪʘʨʠʥʠ ʨʫʰʜʠ AI ʤʝʙʦʰʘʜ, ʢʠ ʙʘ ʠʩʪʠʬʦʜʘʠ ʪʝʭʥʦʣʦʛʠʷ״ʦʠ 

ʥʝʡʨʦʥʠʠ ʢʚʘʥʪ  ʘʩʦʩ ʸʬʪʘʘʩʪ ʚʘ ʜʦʨʦʠ ʬʫʥʢʩʠʷ״ʦʝ ʤʝʙʦʰʘʜ, ʢʠ ʘʟ ץʦʙʠʣʠʷʪ״ʦʠ ʦʜʘʤʦʥ ʚʘ 

ʫʤʫʤʘʥ ֹוʦʤʝʘ ʙʦʨ״ʦ ʙʘʨʪʘʨ  ʜʦʨʘʥʜ [2]. 

ɼʘʨ ʟʦʤʦʥʠ ʤʫʦʩʠʨ  ʤʘʨ״ʠʣʘ״ʦʠ ʨʫʰʜʠ ʠץʪʠʩʦʜ  ʠʥ ʛʫʟʘʨʠʰ ʙʘ ʟʝ״ʥʠ ʤʘ״ʜʫʜʠ ʩʫʥʲ  

ʙʘ ʟʝ״ʥʠ ʛʠʙʨʠʜ  ʘʤʘʣ ʢʘʨʜʘ ʤʝʰʘʚʘʜ, ʢʠ  ʜʘʨ ʨʘʚʘʥʜ״ʦʠ ʪʘʰʢʠʣ ʚʘ ʪʘʙʜʠʣʠ ʰʘʙʘʢʘ״ʦʠ 

ʥʝʡʨʦʥʠʠ ʩʠʩʪʝʤʘʠ ʠץʪʠʩʦʜ  ʜʘʨ ֹוʘ״ʦʥ ʘʲʟʦ ʤʝʛʘʨʜʘʜ.  

ɸʟ ֹוʦʥʠʙʠ ʤʫ״ʘץץʠץ.ʂʫʨʜʠʥ  ɸ.ɸ. ʦʠʜ ʙʘ ʰʘʨ״ ʜʦʜʘʥʠ ʤʘʬ״ʫʤʠ çɿʝ״ʥʠ ʩʫʥʲ è 

ʩʘ״ʤʠ ʤʫ״ʠʤ ʛʫʟʦʰʪʘʘʘʩʪ. ʅʦʤʙʫʨʜʘ ץʘʡʜ ʤʝʥʘʤʦʷʜ, ʢʠ ʪʘʲʨʠʬʠ ʠʩʪʠʣʦ״ʠ  çɿʝ״ʥʠ 

ʩʫʥʲ è ʙʦ ʚʫֹוʫʜʠ ʪʝʲʜʦʜʠ ʟʠʸʜʠ ʤʘʬ״ʫʤ״ʦ ʤʫʥʦʩʠʙʘʪʠ ʷʛʦʥʘ ʚʫֹוʫʜ ʥʘʜʦʨʘʜ. ʀʥʯʫʥʠʥ, 

ʂʫʨʜʠʥ  ɸ.ɸ. ʜʘʨ ʪʘʪץʠץʦʪ״ʦʠ ʨʫʩ״ʦ ʚʘ ʭʦʨʠֹוʠʸʥ ֹוʘʤʲʙʘʩʪ ʥʘʤʫʜʘ, ʙʘ ʭʫʣʦʩʘʝ ʦʤʘʜ, 

ʢʠ ʙʘʨʦʠ ʧʫʨʨʘ ʬʘ״ʤʠʜʘʥʠ ʤʘʬ״ʫʤʠ çɿʝ״ʥʠ ʩʫʥʲ è  ʩʝ ʢʦʥʩʝʧʩʠʷʠ ʘʩʦʩ ʤʘʚֹוʫʜ ʘʩʪ. 

ɼʘʨ ʢʦʥʩʝʧʩʠʷʠ ʘʚʚʘʣ çɿʝ״ʥʠ ʩʫʥʲ è, ʷʲʥʝ AI-ʨʦ ״ʘʤʯʫʥ ʩʠʩʪʝʤʘ ʜʘʨ ʘʩʦʩʠ 

ʘʣʛʦʨʠʪʤ״ʦʠ ʤʘʪʝʤʘʪʠʢ  ʙʦ ʠʤʢʦʥʠʷʪ״ʦʠ ʦʤ ʟʠʰʠ ʤʦʰʠʥ ʙʘʨʨʘʩ ʤʝʢʫʥʘʜ. ɼʘʨ 

ʢʦʥʩʝʧʩʠʷʠ ʜʫʶʤ ʙʦʰʘʜ ʦʥ ״ʘʤʯʫʥ ʩʠʩʪʝʤʘʠ ʘʚʪʦʤʘʪʠʢʫʥʦʥʠʜʘʰʫʜʘ ʨʘʚʘʥʜ״ʦ ʜʘʨ 

ʠʩʪʝ״ʩʦʣʦʪ ʙʘʨʨʘʩ ʢʘʨʜʘ ʤʝʰʘʚʘʜ. ɼʘʨ ʢʦʥʩʝʧʩʠʷʠ ʩʝʶʤʠ ʟʝ״ʥʠ ʩʫʥʲ  ʙʘ ʤʫʘʣʣʠʬʦʥ  

 ʦʜ ʢʘʨʜʘ״ʦʠ ʭʦʩʠ ʠʥʩʦʥ ʧʝʰʥʠ״ʥʠ ʠʥʩʦʥ ʙʦ ʥʘʟʘʨʜʦʰʪʠ ʭʫʩʫʩʠʷʪ״ʘʤʯʫʥ ʤʦʥʘʥʜʠ ʟʝ״

ʤʝʘhʚʘʜ. ʂʫʨʜʠʥ  ɸ.ɸ. ץʘʡʜ ʤʝʢʫʥʘʜ, ʢʠ ʟʝ״ʥʠ ʩʫʥʲ  ʜʘʨ ʟʠʥʘʠ ʘʚʚʘʣ  ʙʘ ʥʘʟʘʨʠ ʤʦ ʘʟ 

 .ʠʣʪʘʨ ʘʩʪ [5]ץʘʤʘ ʦ״

ʥʠ ʩʫʥʲ״ʘʠ ʠʩʪʠʬʦʜʘʠ ʟʝ״ʘʡʜ ʢʘʨʜʘʥ ʙʘ ʤʘʚʨʠʜ ʘʩʪ, ʢʠ ʩʦפ  ,ʝʣʝ ʛʫʥʦʛʫʥ ʙʫʜʘ״ 

ʜʘʨ ʩʦ״ʘ״ʦʠ ʤʫʭʪʘʣʠʬʠ ʠץʪʠʩʦʜʠʸʪ ʠʩʪʠʬʦʜʘ ʤʝʰʘʚʘʥʜ. ʅʠʟʦʤʠ ʟʝ״ʥʠ ʩʫʥʲ  ʙʝʰʪʘʨ 
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ʜʘʨ ʩʦ״ʘ״ʦʠ ʰʠʥʦʭʪʠ ʪʘʩʚʠʨ״ʦ, ʠʥʪʠʭʦʙ, ʛʫʨ ʙʘʥʜ״  ʚʘ ʩʦ״ʘʠ ʧʝʰʛ ʜʘʨ (ʪʘʰʢʠʣʠ  

ʭʘʨʠʪʘ״ʦʠ ʠʥʪʝʨʘʢʪʠʚ ʚʘ סʘʡʨʘ ʠʩʪʠʬʦʜʘ ʤʝʰʘʚʘʥʜ) ʪʘʪʙʠץ ʢʘʨʜʘ ʤʝʰʘʚʘʜ. 

ɼʘʨ ʟʘʤʠʥʘʠ ʥʠʟʦʤ״ʦʠ ʟʝ״ʥʠ ʩʫʥʲ   ʥʠʟʦʤʠ ʵʢʩʧʝʨʪ ʪʘ״ʠʷ ʢʘʨʜʘ ʰʫʜʘʘʩʪ.  ʀʥ  

ʥʠʟʦʤ ʙʘʨʦʠ ʧʝʰʛ ʠ״ʦ ʠʤʢʦʥ ʤʝʜʠ״ʘʜ, ʢʠ ʥʠʟʦʤʠ ʪʘ״ʠʷʛʘʨʜʠʜʘ ʙʦ ʠʩʪʠʬʦʜʘ ʘʟ 

ʰʘʙʘʢʘ״ʦʠ ʥʝʡʨʦʥʠʠ  ʙʘʨʦʠ ʦʤ ʟʠʰ ʢʘʨʦʨʛʠʨʠʬʪʘ ʦʠʜʠ ״ʘʣʣʠ ʤʘʩʲʘʣʘ״ʦʠ ʠʜʦʨʘʢʫʥʠʠ 

ʩʠʩʪʝʤʘ״ʦʠ ʢʘʣʦʥ ʚʘ סʘʡʨʘ ʠʩʪʠʬʦʜʘ ʰʘʚʘʥʜ. ʀʤʨ ʟ״ʦ, ʠʩʪʠʬʦʜʘʠ ʥʠʟʦʤʠ ʟʝ״ʥʠ ʩʫʥʲ  

ʜʘʨ ʩʦ״ʘʠ ʟʘʙʦʥʰʠʥʦʩʠʠ ʠʪʪʠʣʦʦʪ  ʭʝʣʝ ʨʫʰʜ ʢʘʨʜʘ ʠʩʪʦʜʘʘʩʪ. ʆʤ ʟʠʰʠ 

ʤʫʰʢʠʣʦʪ״ʦʠ ʪʘʨֹוʫʤʘʠ ʟʘʙʦʥʠ ʤʦʰʠʥ ,  ʬʘ״ʤʠʜʘʥʠ ʥʫʪץʠ ʠʥʩʦʥ, ʪʘʨֹוʫʤʘʠ ʟʘʙʦʥʠ 

ʭʘʪʪ  ʙʦ ʟʘʙʦʥʠ ʛʫʬʪʫʛ  ʚʘ ʙʘʨʘ̡ʢʩʠ ʦʥ ʜʘʨ ʪʘʨֹוʫʤʘʠ ʟʘʙʦʥ   ʙʝʰʪʘʨ ʪʘʪʙʠץ ʛʘʨʜʠʜʘ 

ʠʩʪʦʜʘʘʩʪ. 

 ʘʤʢʦʨʠʠ ʠʥʩʦʥ ʚʘ ʤʦʰʠʥ ʷʢʝ ʘʟ״ ʠ ʥʘʚʠ״ʘʡʜ ʢʘʨʜʘʥ ʣʦʟʠʤ ʘʩʪ, ʢʠ ʩʘʪץ ʘʤʠʥʨʦ׳

 ʦʙʠʣʠʷʪʠ ʚʦʨʠʜ ʢʘʨʜʘʥʠ ʤʘʲʣʫʤʦʪ ʙʘʨʦʠ ʢʦʨʢʘʨʜʠ ʦʥ ʙʘ ʢʦʤʧʶʪʝʨ ʙʝ ʠʩʪʠʬʦʜʘ ʘʟץ

ʟʘʙʦʥ״ʦʠ ʙʘʨʥʦʤʘʨʝʟ  ʙʦ ʟʘʙʦʥ ʙʘʨʨʘʩ ʤʝʢʫʥʘʜ, ʢʠ ʥʘʪʠֹוʘʠ ʢʦʨʢʘʨʜʠ ʠʪʪʠʣʦʦʪ ץʘʨʠʙ 

ʙʘ ʬʘ״ʤʠʰ ʚʘ ʥʫʪץʠ ʠʥʩʦʥ ʥʘʟʜʠʢ ʤʝʙʦʰʘʜ. 

ɿʘʤʠʥʘʠ ʨʫʰʜʠ ʟʝ״ʥʠ ʩʫʥʲʠʠ ʢʘʚ  ʙʘ ʥʘʪʠֹוʘʝ ʦʚʘʨʜʘ ʤʝʨʘʩʦʥʘʜ, ʢʠ ʬʘ״ʤʠʰʠ 

ʘʤʘʣ  ʢʘʨʜʘʥʠ ʚʘʟʠʬʘ״ʦʠ ʵֹוʦʜ  ʪʘʥ״ʦ ʦʜʘʤʦʥ ʜʦʨʘʥʜ, ʢʠ ʵֹוʦʜ ʢʘʨʜʘʥʠ ʘʩʘʨ״ʦʠ 

ʙʘʣʘʥʜʠ ʙʘʜʝ   ʜʘʨ ʩʦ״ʘʠ ʤʝʲʤʦʨ ,  ʘʜʘʙʠʸʪ, ʨʘʩʩʦʤ  ʚʘ סʘʡʨʘ, ʢʠ ʘʟ ʷʢʯʘʥʜ ֹוʫʤʣʘ 

ʠʙʦʨʘʪ ʙʫʜʘ,  ʥʘץʰʘʠ ʫʤʫʤʠʠ ʫʩʣʫʙ  ʚʘ ʩʝʤʘʥʪʠʢʠʨʦ ʜʘʨ ʙʘʨ ʤʝʛʠʨʘʜ. ׳ʘʤʠʥʨʦ ʙʦʷʜ 

 ʠʷʢʘʨʜʘʰʫʜʘʨʦ ʤʫʢʘʤʤʘʣ ʰʫʤʦʨʠʜʘʥ ʤʫʤʢʠʥ״ʦʠ ʪʘ״ʘʥʫʟ ʠʥ ʙʘʨʥʦʤʘ״ ʘʡʜ ʥʘʤʫʜ, ʢʠץ

ʥʝʩʪ, ʯʫʥʢ ʨʫʰʜʠ ʥʠʟʦʤʠ ʟʝ״ʥʠ ʩʫʥʲ  ʠʜʦʤʘʜʦʨ ʙʫʜʘ ʚʘ ʜʘʨ ʦʷʥʜʘʠ ʥʘʟʜʠʢ ʙʘʨʦʠ 

ʙʘʨʪʘʨʘʬ ʥʘʤʫʜʘʥʠ ʢʘʤʙʫʜʠ״ʦ ʢʫʠhʰ ʥʘʤʫʜʘ ʚʘ ʥʘʪʠֹוʘʠ ʤʘ״ʩʫʣʠ ʢʦʨʠ ʠʥ ʥʠʟʦʤʨʦ 

ʜʠʜʘʥ ʤʫʤʢʠʥ ʘʩʪ. ɼʘʨ ʘʩʣ ʨʫʰʜʠ ʠʥ ʩʘʤʪʠ  ʟʝ״ʥʠ ʩʫʥʲ ʤʝʪʘʚʦʥʘʜ ʜʘʨ ʩʦ״ʘʠ ʩʘʥʦʘʪ 

ʥʠʟ ʬʘʲʦʣʠʷʪʠ ʢʦʨʠʠ ʭʫʜʨʦ ֹוʦʥʥʦʢ ʥʘʤʦʷʜ, ʢʠ ʠʥ ʙʝʚʦʩʠʪʘ ʠʩʪʠʬʦʜʘʠ ʨʦʙʦʪ״ʦ ʜʘʨ 

ʩʦ״ʘʠ ʩʘʥʦʪ ʤʝʙʦʰʘʜ. 

ʏʠ ʪʘʚʨʝ ʜʘʨ ʙʦʣʦ ʟʠʢʨ ʢʘʨʜʘ ʰʫʜ, ʢʠ ʩʘʥʦʘʪʠʢʫʥʦʥʠʠ 5.0 ʤʝʪʘʚʦʥʘʜ ʪʘʲʨʠʬʠ 

ñʈʦʙʦʪò-ʨʦ ʪʘסʡʠʨ ʜʠ״ʘʜ. ʏʠ ʪʘʚʨʝ, ʢʠ ʙʘ ʤʦ ʤʘʲʣʫʤ ʘʩʪ, ʙʘʨʦʠ ʙʝʰʪʘʨ ʨʦʙʦʪ״ʦʨʦ ʙʘ 

ʦʜʘʤ ʤʦʥʘʥʜ ʢʘʨʜʘʥ ʦʣʠʤʦʥ ʚʘ ʤʫ״ʘץץʠץʦʥ ʭʝʣʝ ʢ ʰʠʰ ʢʘʨʜʘ ʠʩʪʦʜʘʘʥʜ, ʢʠ ʘʣʣʘʢʘʡ 

ʠʥ ʛʫʥʘ ʨʦʙʦʪ״ʦ ״ʘʤ ʜʘʨ ʩʘʥʦʘʪ, ʜʘʨ ʩʘʪ״ʠ ʭʠʟʤʘʪʨʘʩʦʥʠʠ ʤʘʠʰ ʚʘ ʙʦʨʢʘʰʦʥ  

ʠʩʪʠʬʦʜʘ ʰʫʜʘ ʠʩʪʦʜʘʘʥʜ. ɿʝʨʦ ʨʦʙʦʪ״ʦ ʤʦʭʣʫץʠ ʟʠʥʜʘ ʥʝʩʪʘʥʜ, ʙʘʣʢʠ ʷʢ ʤʦʰʠʥ 

ʤʝʙʦʰʘʥʜ. ɸʤʤʦ ʜʘʨ ʟʝ״ʥʠ ʤʘʬ״ʫʤ״ʦʠ ʟʠʥʜʘ ʚʘ ʨʦʙʦʪ״ʦ ʪʦ ʨʘʬʪ ʤʫʪʪʘ״ʠʜ ʢʘʨʜʘ 

ʤʝʰʘʚʘʥʜ.  

ɼʘʨ ʩʘʥʦʘʪʠ 4.0 ֹוʦʨʠ ʥʘʤʫʜʘʥʠ ʥʠʟʦʤʠ ʘʚʪʦʤʘʪʠʢʫʥʦʥʠʜʘʰʫʜʘ ʚʘʩʝʲ ʠʩʪʠʬʦʜʘ 

ʤʝʰʘʚʘʥʜ, ʢʠ ʠʥ ʜʘʨ ʩʘʥʦʘʪʠ 5.0 ״ʘʤʙʘʩʪʘʛʠʠ ʦʜʘʤ, ʤʦʰʠʥ  ʚʘ ʨʦʙʦʪ״ʦʨʦ ʜʘʨ ʙʘʨ 

ʤʝʛʠʨʘʜ. ʉʘʚʦʣ ʙʘʤʠʸʥ ʦʤʘʜ, ʢʠ  ʦʸ ʜʘʨ ʠʥ ʢʦʥʩʝʧʩʠʷ״ʦ ʤʫץʦʙʠʣʠʷʪ (ʠʭʪʠʣʦʬʠ)  ʙʘ 

ʚʫֹוʫʜ ʜʦʨʘʜ? 

 ʘʤʜʠʛʘʨʨʦ ʪʘʤʦʤʘʥ ʪʘʨʘʬʜʦʨʠ״ ʦ ʙʘ״ʫʤ״ʘʡʜ ʢʘʨʜ, ʢʠ  ʠʥ ʤʘʬץ ʘʤʠʥʨʦ ʙʦʷʜ׳

ʥʘʤʝʢʫʥʘʥʜ. ʏʫʥʢ , ʙʘʨʦʠ ʟʠʥʘʠ ʜʠʛʘʨʠ ʛʫʟʘʨʠʰ ʚʘ ʙʘ ʥʘʚʛʦʥʠ״ʦʠ ʩʦ״ʘ ʙʦʷʜ ʦʜʘʪ ʢʘʨʜ, 

ʢʠ ʜʘʨ ʙʘʲʟʝ ʨʘʚʘʥʜ״ʦ ʘʚʪʦʤʘʪʠʢʫʥʦʥʠʜʘ ʜʠʜʘ ʤʝʰʘʚʘʜ. ʄʝʪʘʚʦʥ ʙʘʨʦʠ ʘʟ ʙʦʣʦʠ ʦʥ״ʦ 

ʥʘʟʦʨʘʪ ʢʘʨʜʘʥ ʷʢ ץʘʙʘʪʠ ʤʘʥʙʘʠ ʦץʠʣʦʥʘʪʘʨ ʙʫʥʸʜ ʢʘʨʜʘʥ ʤʫʤʢʠʥ ʘʩʪ. ʄʘʩʘʣʘʥ,  

ʙʘʨʦʠ ʜʘʩʪʛʠʨ ʥʘʤʫʜʘʥʠ ץʘʙʫʣʠ ץʘʨʦʨ״ʦ ʜʘʨ ʨʘʚʘʥʜʠ ʢʦʨ, ʢʠ ʜʘʨ ʪʘʤʦʤʠ ֹוʦ ʥʘʩʙʠ 

ʩʝʥʩʦʨ״ʦʠ ʢʦʨ ֹוʦʡʛʠʨ ʢʘʨʜʘ ʰʫʜʘʘʩʪ, ʚʘ ʙʦ ״ʘʤʜʠʛʘʨ  ʜʘʨ ʠʥ ʨʘʚʘʥʜ ʤʫʦʰʠʨʘʪ ʢʫʥʘʥʜ 

ʚʘ ʧʘʩ ʘʟ ʦʥ ʜʘʨ ʘʩʦʩʠ ʤʦʜʝʣʠ ʰʘʙʘʢʘ״ʦʠ ʥʝʡʨʦʥ   ʤʝʪʘʚʦʥʘʥʜ ״ʘʤʘʠ ʠʥ ʨʘʚʘʥʜ״ʦʨʦ 

ʦʧʪʠʤʠʟʘʪʩʠʷ ʢʫʥʘʥʜ.  ɺʘ ʙʘʨʦʠ ʤʫʘʡʷʥ ʥʘʤʫʜʘʥʠ ʨʦ״״ʦʠ ״ʘʣʣʠ ʤʘʥʪʠץʠʨʦ ʧʝʰʥʠ״ʦʜ 
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ʚʘ ʙʦʷʜ ʧʘʡʨʘʚ  ʢʫʥʘʥʜ. ׳ʘʤʠʥ ʪʘʨʠץ ʩʘʥʦʘʪʠ 4.0 ʤʝʪʘʚʦʥʘʜ ʙʝ ʷʛʦʥ ʢʘʤʙʫʜ ʙʘ 

ʩʘʥʦʘʪʠ 5.0 ʛʫʟʘʨʘʜ. 

ɼʘʨ ʩʫʨʘʪʠ ʠʩʪʠʬʦʜʘʠ ʯʫʥʠʥ ʪʝʭʥʦʣʦʛʠʷʠ ʢʦʨʢʘʨʜ ʜʘʨ ʠʩʪʝ״ʩʦʣʦʪ ״ʘʥʛʦʤʠ 

ʚʦʨʠʜ ʰʫʜʘʥ ʙʘ ʜʘʚʨʘʠ ʩʘʥʦʘʪʠ 4.0 ʙʦ ʢʘʜʦʤ  ʭʘʪʘʨ״ʦ ʜʫʯʦʨ ʤʝʰʘʚʘʜ, ʚʘ ʩʘʥʦʘʪʠ 5.0 

ʯʠʛʫʥʘ ʰʘʨʦʠʪʨʦ ʬʘʨʦ״ʘʤ ʤʝʦʚʘʨʘʜ. ׳ʘʤʠʥʨʦ ץʘʡʜ ʢʘʨʜʘʥ ʙʘ ʤʘʚʨʠʜ ʘʩʪ, ʢʠ ʜʘʨ 

ʨʘʚʘʥʜʠ ʛʫʟʘʨʠʰ ʙʘ ʩʘʥʦʘʪʠ 5.0 ʙʦ ʷʢʯʘʥʜ ʪʘ״ʜʠʜ״ʦʠ ʪʝʭʥʦʣʦʛ   ʨ  ʙʘ ʨ  ʤʝʰʘʚʝʤ.   

ʕʚʦʣʶʪʩʠʷʠ ʠʥ ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʘʩʦʩʠʠ ʩʦʥʦʘʪʠ 5.0 ʘʟ ʠʥץʠʣʦʙʠ ʨʘץʘʤʠʠ ʩʦʥʦʘʪʠ 

4.0 ʙʦ ʦʥ ʬʘʨץ ʤʝʢʫʥʘʜ, ʢʠ ʦʥ ʤʝ״ʥʘʪʠ ʠʥʩʦʥʨʦ ʙʘ ʠʩʪʝ״ʩʦʣʦʪ ʙʘʨʤʝʛʘʨʜʦʥʘʜ, ʟʝʨʦ 

ʨʦʙʦʪ״ʦ ʚʘ ʦʜʘʤʦʥʠ ʵֹוʦʜʢʦʨ ʙʘʨʦʠ ʠʩʪʝ״ʩʦʣʠ ʤʘ״ʩʫʣʦʪ ʚʘ ʭʠʜʤʘʪ״ʦʠ ʬʘʨʤʦʠʰ  

 ʦʠ ʩʘʥʦʘʪʠ 5.0 ʜʘʨ ʨʘʩʤʠ 1״ʘʤʢʦʨ ʤʝʢʫʥʘʥʜ. ɸʩʦʩʠʠ ʤʦʜʝʣʠ ʢʦʨʢʘʨʜʠ ʪʝʭʥʦʣʦʛʠʷ״

ʤʫʬʘʩʩʘʣʪʘʨ ʥʠʰʦʥ ʜʦʜʘ ʤʝʰʘʚʘʜ. 

ʅʦʛʫʬʪʘ ʥʘʤʦʥʘʜ, ʢʠ ʜʘʨ ʠʥ ʩʘʤʪʠ ʪʝʭʥʦʣʦʛ  ʙʘ ʭʘʪʘʨ״ʦ ʥʠʟ ֹוʠʜʜ  ʤʫʥʦʩʠʙʘʪ 

ʤʝʢʫʥʘʥʜ. ɹʝʰʪʘʨʠ ʤʫʰʢʠʣʦʪ ʠʥ ʘʚʪʦʤʘʪʠʢʫʥʦʥ  ʙʘ ״ʠʩʦʙ ʤʝʨʘʚʘʜ, ʢʠ  ʤʦʰʠʥ 

ʤʝʪʘʚʦʥʘʜ ʙʘ ʭʘʪʦʛ  ʨʦ״ ʜʠ״ʘʜ, ʚʘ ʙʘ ʩʘʪ״ʠ ʥʘʚʠ ʭʘʪʘʨʠ ʪʝʭʥʦʣʦʛ   ʦʚʘʨʜʘ ʨʘʩʦʥʘʜ. 

ɼʘʨ ʠʥ ֹוʦ ʤʦ ʦʠʜ ʙʘ  ʩʦ״ʠʙʠʭʪʠʸʨʠʠ ʪʝʭʥʦʣʦʛ  ʘʨʬ ʟʘʜʘʥ ʥʦʤʫʤʢʠʥ ʘʩʪ, ʯʫʥʢʠ״ 

ʪʝʭʥʦʣʦʛʠʷ ʜʘʨ ʠʥ ʩʘʤʪ ״ʘʤʯʫʥ ʘʩʙʦʙʠ ʨʘץʦʙʘʪ ʤʝʛʘʨʜʘʜ. ɸʛʘʨ ʢʦʨʛʦ״ ʪʠʙץʠ 

ʪʝʭʥʦʣʦʛʠʷ״ʦ ʢʦʨ ʢʫʥʘʜ, ʢʠ ʤʦ ʦʥ״ʦʨʦ ʠʤʢʦʥʠ ʥʘʟʦʨʘʪ ʢʘʨʜʘʥ ʥʘʜʦʨʝʤ ʚʘ ʜʘʨ ʩʘʤʪʠ 

ʠʜʦʨʘʢʫʥʠʠ ʩʦ״ʘ  ʨʫʰʜ ʢʘʨʜʘ ʥʘʤʝʪʘʚʦʥʘʜ, ʢʠ ʘʟ ʷʢ ʥʫץʪʘʠ ʥʘʟʘʨ ʠʥ ʭʘʪʦʛ  ʭʘʪʘʨʠ 

ʙʫʟʫʨʛ ʤʝʙʦʰʘʜ. ɼʘʨ ʩʫʨʘʪʠ ʤʫʩʪʘץʠʣ ʙʫʜʘʥʠ ʠʥ ʥʠʟʦʤ ʤʝʪʘʚʦʥʘʜ ʜʘʨ ʷʢ ʣʘ״ʟʘ ״ʘʤʘ 

ʨʘʚʘʥʜʨʦ ץʘʪʲ ʢʫʥʘʜ. ʄʠʩʦʣ: ʜʘʨ ״ʦʣʘʪʠ ʢʦʨʢʘʨʜʠ ʤʘʲʜʘʥʠ ʢʫ״  ʤʦ ʘʟ ʵʢʩʢʘʚʘʪʦʨ״ʦ  

ʙʘʨʦʠ ʠʩʪʠʭʨʦֹו ʢʘʨʜʘʥ ʠʩʪʠʬʦʜʘ ʢʫʥʝʤ, ʦʥʛʦ״ ʵ״ʪʠʤʦʣʠʷʪʠ ʨ ʙʘ ʨ  ʛʘʰʪʘʥ ʙʘ 

ʤʫʰʢʠʣʦʪ ʢʘʤ ʤʝʛʘʨʜʘʜ. ׳ʦʣʘʪ״ʦʝ ʚʫֹוʫʜ ʜʦʨʘʥʜ, ʢʠ ʘʛʘʨ ʠʥ ʢʦʨʢʘʨʜʠ ʨʘʚʘʥʜ 

ʨʦʙʦʪ״ʦʨʦ ʜʘʨ ʙʘʨ ʛʠʨʘʜ, ʢʠ ʦʠʜʠ ʠʜʦʨʘ ʢʘʨʜʘʥʠ ʦʥ״ʦ ʪʘʚʘʩʩʫʪʠ ʥʠʟʦʤʠ ʘʙʨ  ʙʘ ʨʦ״ 

ʤʦʥʜʘ ʰʫʜʘ ʙʦʰʘʜ, ʧʘʩ ʜʘʨ ʙʘʲʟʝ ״ʦʣʘʪ״ʦ ״ʘʤʘʠ ʨʘʚʘʥʜ״ʦʨʦ ʙʦ ʬʘʨʤʦʠʰ״ʦʠ ʙʝʨʫʥʘ 

ʢʘʪʲ ʢʘʨʜʘ ʤʝʰʘʚʘʜ.  ɺʘ ʙʘʨʦʠ ʨʘʩʦʥʠʜʘʥʠ ʟʘʨʘʨʠ ʢʘʣʦʥ ʢ ʰʠʰʠ ʟʠʸʜ ʣʦʟʠʤ ʥʝʩʪ. ɼʘʨ 

ʤʘʜʜʠ ʜʫʶʤ ʙʦʰʘʜ ʤʫʰʢʠʣʦʪʠ ʢʘʣʦʥʪʘʨʠʥ ʙʘ ʚʫֹוʫʜ ʤʝʦʷʜ ʘʛʘʨ: ʘʤʥʠʷʪʠ ʢʠʙʝʨ  ʟʝʨʠ  

ʥʘʟʦʨʘʪ ץʘʨʦʨ ʜʦʜʘ ʥʘʰʘʚʘʜ. ʄʦ ʠʪʤʠʥʦʥ ʜʦʨʝʤ, ʢʠ ʠʥ ʷʢʝ ʘʟ ʤʫʰʢʠʣʦʪ״ʦʠ ֹוʠʜʜʠʠ 

 ʘʤʘ ʛʫʥʘ ʨʫʰʜʠ״ ʘʣʣʠ ʭʫʜʨʦ ʸʙʘʜ. ɼʘʨ ʤʘʜʜʠ ʩʝʶʤ״ ʠʩʦʙ ʤʝʨʘʚʘʜ, ʢʠ  ʙʦʷʜ״ ʦʥ ʙʘ״ʘוֹ

ʪʝʭʥʦʣʦʛ ʦʠ ʢʦʨ״ʘʪʤʘʥ ʜʘʨ ʰʘʢʣʠ ʦʣʦʪ״   ʪʘʪʙʠץ ʢʘʨʜʘ ʰʘʚʘʜ.  ׳ʝֹו ʛʫʥʘ ʥʠʟʦʤ״ʦʠ 

ʧʝʰʨʘʬʪʘʠ ʟʝ״ʥʠ ʩʫʥʲ  ʜʘʨ ʩʦ״ʘʠ ʢʠʰʦʚʘʨʟ  ʪʘʪʙʠץʠ ʭʫʜʨʦ ʸʙʘʜ.  

ɹʘʨʦʠ ʙʘ ʟʠʥʘʭʦʠ ʤʠʥʙʘʲʜʘ, ʨʫʰʜʠ ʩʦ״ʘʠ ʩʘʥʦʘʪ,  ʛʫʟʘʰʪʘʥʠ ʤʫʰʢʠʣʦʪ״ʦʠ  

ʠʣʤ  ʚʘ  ʪʝʭʥʠʢʠʨʦ ʭʘʣ ʢʘʨʜʘʥ ʣʦʟʠʤ ʘʩʪ. ʗʢʝ ʘʟ ʦʥ״ʦ ʤʘʚֹוʫʜ ʥʘʙʫʜʘʥʠ ʤʘʨʢʘʟʠ ʷʛʦʥʘʠ 

ʨʫʰʜʠ ʟʝ״ʥʠ ʩʫʥʲ  ʤʝʙʦʰʘʜ, ʢʠ ʙʦʷʜ ʜʘʨ ʩʦ״ʘʠ ʤʫץʘʨʨʘʨʛʘʨʜʠʜʘ ״ʘʣ ʢʘʨʜʘ ʰʘʚʘʥʜ. 

 ʦʠ״ʘוʦ ʦʠʜ ʙʘ ʥʘʪʠֹ״ʦ ʦʠʜ ʙʘ ʪʘʰʢʠʣʠ ʤʘʥʙʘʠ ʤʘʲʣʫʤʦʪ״ʘʥʛʩʦʟʠʠ ʬʘʲʦʣʠʷʪ״ʘʤʦ׳

ʪʘֹוʨʠʙʘʚʠʠ ʙʘʜʘʩʪʦʤʘʜʘ ʪʘʲʤʠʥ ʥʘʤʦʷʜ. ʀʥʯʫʥʠʥ, ʭʘʣʣʠ ʜʠʛʘʨ ʤʫʰʢʠʣʦʪ״ʦ ʜʦʨʦʠ 

ʭʘʨʘʢʪʝʨʠ ʠʣʤ  ʜʦʨʘʜ, ʙʘ ʤʦʥʘʥʜʠ ʪʘʰʢʠʣʠ ʪʘʜʢʠʢʦʪʠ ʙʘʡʥʠʩʦʭʘʚ . 

ʄʫʰʢʠʣʦʪ״ʦʠ ʧʝʰʥʠ״ʦʜʛʘʨʜʠʜʘ ʜʦʨʦʠ ʭʫʩʫʩʠʷʪ״ʦʠ ʪʘʰʢʠʣ , ʪʝʭʥʠʢ  ʚʘ 

ʠʥʯʫʥʠʥ, ʪʘֹ״וʠʟʦʪʠ ʥʦʢʠʬʦʷʠ ʪʝʭʥʠʢ  ʙʦ ʧʘ״ʥʰʘʚʠʠ ʚʘʩʝʠ ֹוʫסʨʦʬ  ʜʘʨ ʤʠץʸʩʠ ʦʣʘʤ 

ʘʣʦץʘʤʘʥʜʘʥʜ. ɼʘʨ  ʠʥ ʩʘʤʪ ʟʘʨʫʨʘʪʠ ʩʘʨʤʦʷʛʫʟʦʨʠʠ ʤʘʙʣʘ״סʦʠ ʢʘʣʦʥʠ ʤʦʣʠʷʚ  ʚʘ 

ʥʘʨʘʩʠʜʘʥʠ ʢʘʜʨ״ʦ ʠʙʦʨʘʪ ʤʝʙʦʰʘʥʜ. ɹʘʨʦʠ ״ʘʣʣʠ ʤʫʰʢʠʣʦʪʠ ʜʘʨ ʙʦʣʦ ʟʠʢʨʛʘʨʜʠʜʘ 

ʜʘʨ ʩʦʣ״ʦʠ ʦʭʠʨ ʜʘʨ ʩʘʪ״ʠ ʜʘʚʣʘʪ  ʩʘʥʘʜ״ʦʠ ʤʝʲʸʨʠ ״ʫץʫץ  ʦ״ʦ ʚʘ ʩʪʨʘʪʝʛʠʷ״ʘʥʫʥץ ,

ʥʠ ʩʫʥʲ״ʘʙʫʣ ʢʘʨʜʘ ʰʫʜʘʘʥʜ, ʢʠ ʬʘʲʦʣʠʷʪʨʦ ʦʠʜ ʙʘ ʨʫʰʜʠ ʟʝץ  ʪʘʥʟʠʤ ʤʝʢʫʥʘʜ.  
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ʈʘʩʤʠ 1. ʄʦʜʝʣʠ ʘʩʦʩʠʠ ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʩʘʥʦʘʪ 5.0

 ì÷ô þìĆāôüץìððô ì׳¶

¶Ìøùôċþô íì÷ìùð 

¶áìüúֹוúþô öìøô ùôïú״ðúüôô øìĆ÷ÿøúþ 

ëðüúô 

ýìùúìþô 

5.0. 

« Øÿþúíôץýúó 
 ìüúüô óÿðץ ìíÿ÷ôפ »
« Ùìüāô üìץúíìþûìóôü 
« ÛñĄïôô ðìץôץ 

« Íì÷ìùð íìüðúĄþìùô 

āúýô÷ùúöôô øñāùìþ 

« Öìø öìüðìùô āìüúֹוúþ 

« ÞìĆøôùúþô øúððôĊ 

þñāùôö íñ״þìüôù 
 

Öúüöìüð 

îì 

þì÷ô÷ô 

ìíü 
Ðúðì״ʦʠ 

ʢʘʣʦʥ 

Ðúðì״ʦʠ 

ʢʘʣʦʥ 

¶Ùìóúüìþô 

 ìõüôøìüöìóúùôðìĄÿðìס

¶äìĀĀúĀôċþô ìøì÷ôČþ 

¶äôùúýúôô üìץìø 

  Í÷úöăñõù 

¶Öìø öìüðìùô āìüúֹוúþ 

¶ÛñĄïôüôô ùúöúøô״ú 

¶Øÿþúíôץýúóôô üìץìø 

Ðÿïúùì״ú
ô üìץìø 

¶Ìîþúøìþôöÿùúùôô 

ôùþñ÷÷ñöþÿì÷ 

¶Íì÷ìùð íìüðúĄþìùô 

ýìøìüìùúö 

¶Ùìóúüìþô ýôĀìþ 

 

¶s ͺ͙ͦ͘΄͙ ͻ͙͙͙ͦͫͤͦ͟͡ 

͔ͣͻͤ͊ͭ 

¶̏ Ά͙͙͙ͭͣͦ͒ͤͦ͟ ͋͊͊ͤ͒͡ 

¶s ͺ͙ͦ͘΄͙ ͔͙͙ͨͦͭͤͫ͊͡ 

͙͔͔ͤͭͭͯ͊͟͡͡͡ 

¶ÐúùôĄô ùìî 

¶×úïôýþôöìô úץô÷úùì 

¶ÝÿüĆìþ ðúðìùô ֹוìüìČù״ú 

¶éĆþôøúðùúöôô ÿ÷þüì íì÷ìùð 

 

Óñ״ʥʠ 

ʩʫʥʲ 

Öú-

íúþ״ú 

Þñāùú÷úï

ôċ״úô 

6G 
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 ʙʘ ʭʫʣʦʩʘʝ ʦʤʘʜʘʥ ʤʫʤʢʠʥ ʘʩʪ, ʢʠ ʷʜʨʦʠ ʢʦʨʢʘʨʜʠ ʩʘʥʦʘʪʠ 5.0 ʜʘʨ ʤʘʨʢʘʟʠ  ץʘʤʠʥ ʪʘʨʠ׳

ʤʦʜʝʣ ֹוʦʛʠʨ ʰʫʜʘ, ʜʘʨ ץʘʙʘʪʠ 2-ʶʤ  ʚʘ 3-ʶʤ ʥʠʟ ʙʦ ʦʤʠʣ״ʦʠ ʢʦʨʢʘʨʜʠ ʤʝʭʘʥʠʟʤʠ ʨʘʚʘʥʜʠ 

ʢʦʨʠ ʪʝʭʥʦʣʦʛʠʷʠ 5.0-ʨʦ ʤʫʘʡʷʥ ʤʝʩʦʟʘʜ. ɼʘʨ ʨʘʩʤʠ 1 ʟʘʤʠʥʘʠ ʘʩʦʩʠʠ ʛʫʟʘʨʠʰ ʙʘ ʩʘʥʦʘʪʠ 5.0 

ʚʘ ʠʤʢʦʥʠʷʪʠ ʢʦʨʠʠ ʨʘʚʘʥʜʠ ʠʩʪʝ״ʩʦʣʦʪ ʚʘ ʙʘʨʦʠ ʩʘʨʬʘ ʢʘʨʜʘʥʠ ʟʘʭʠʨʘʠ ʘʰʸʠ ʭʦʤ, ץʫʚʚʚʘʠ 

ʢʦʨʠ ֹוʠʩʤʦʥ , ʥʘʟʦʨʘʪʠ סʘʡʨʠʤʘʨʢʘʟʦʥʠʜʘʰʫʜʘ, ʰʘʬʬʦʬʠʷʪʠ ʘʤʘʣʠʸʪ, ʙʘʣʘʥʜ ʙʘʨʜʦʰʪʘʥʠ 

 ʘʙʫʣʠץ ,ʪʘʨʠʥ״ʦʪ, ʪʘʲʤʠʥʦʪʠ ʤʦʜʜʠʶ ʪʝʭʥʠʢʠʠ ʙʝוʦʩʠʣʥʦʢʠʠ ʤʝʭʥʘʪ, ʢʘʤ ʢʘʨʜʘʥʠ ʭʘʨʦֹ״

ʦʙʘʪʧʘʟʠʨ, ʧʝʰʛץʘʨʦʨʠ ʟʫʜ, ʥʘʨʭʠ ʨʘץ ʠʠ ʜʘץʠץ, ʘʤʥʠʷʪʠ ʙʘʣʘʥʜ, ʭʘʨʦֹוʦʪʠ ʢʘʤʠ ʥʠʛʦ״ʜʦʨʠʠ 

ʤʘʲʣʫʤʦʪ, ʘʚʪʦʤʘʪʠʢʫʥʦʥʠʠ ʠʥʪʝʣʣʝʢʪʫʘʣ , ʙʘʣʘʥʜ ʙʘʨʜʦʰʪʘʥʠ ʩʘʤʘʨʘʥʦʢ , ʥʘʟʦʨʘʪʠ ʩʠʬʘʪ 

ʚʘ ʜʠʛʘʨ ʦʤʠʣ״ʦʨʦ ʜʘʨ ʙʘʨ ʤʝʛʠʨʘʜ. 
 

ɸʜʘʙʠʸʪ: 

1. ɸʙʜʫʣʣʦʝʚ ʋ.׳., ɸʙʜʫʣʣʦʝʚʘ ʅ.ʐ., ׳ʘʤʠʜʦʚʘ ʌ.ʍ. ʈʘץʘʤʠʢʫʥʦʥ  ʘʤʯʫʥ ʦʤʠʣʠ״ 

ʪʘʚʦʥʦʠ ʘʟʥʘʚʩʦʟʠʠ ʠץʪʠʩʦʜʠʸʪʠ ʤʠʣʣ //ʄʘʚʦʜʠ ʢʦʥʬʝʨʝʥʩʠʷʠ ʠʣʤ-ʘʤʘʣʠʠ ֹוʫʤ״ʫʨʠʷʚ  (26 

- 27 ʘʧʨʝʣʠ ʩʦʣʠ 2024//ɹʠʩʪʩʦʣʘʠ ʦʤ ʟʠʰ ʚʘ ʨʫʰʜʠ ʬʘʥ״ʦʠ ʪʘʙʠʘʪʰʠʥʦʩ , ʜʘץʠץ ʚʘ ʨʠʸʟ  ʜʘʨ 

ʩʦ״ʘʠ ʠʣʤʫ ʤʘʦʨʠʬò ʘʩʦʩʠ ʩʘʥʦʘʪʠʢʫʥʦʥʠʠ ʙʦʩʫʨʲʘʪʠ ּתʫʤ״ʫʨʠʠ ʊʦֹוʠʢʠʩʪʦʥ. -2024. -ˉ1 

(232). - ʉ. 121-128. 

2. ɼʷʪʣʦʚ ʉ.ɸ. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʢʘʢ ʠʥʩʪʠʪʫʪ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʡ ʥʝʡʨʦʩʝʪʝʚʦʡ 

ʵʢʦʥʦʤʠʢʠ//ʀʟʚʝʩʪʠʷ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

- 2021. - ˉ 2 (128). - ʉ. 25-29. 

3. ʌʝʜʦʨʦʚ ɸ.ɸ., ʃʠʙʝʨʤʘʥ ʀ.ɺ., ʂʦʨʷʛʠʥ ʉ.ʀ., ʂʣʘʯʝʢ ʇ.ʄ., ʇʦʣʫʧʘʥ ʂ.ʃ. ʆʩʥʦʚʳ 

ʩʦʟʜʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʩʨʝʜʳ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʟʥʘʥʠʡ ʠ ʘʜʘʧʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ çʀʥʜʫʩʪʨʠʠ 5.0è // ʆʩʥʦʚʳ ʩʦʟʜʘʥʠʷ ʥʝʡʨʦʮʠʬʨʦʚʳʭ ʵʢʦʩʠʩʪʝʤ. ɻʠʙʨʠʜʥʳʡ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʠʥʪʝʣʣʝʢʪ. - ʂʘʣʠʥʠʥʛʨʘʜ, 2021. - ʉ. 182-207. 

4. Babkin A.V., Fedorov A.A., Liberman I.V., Klachek P.M. Industriya 5.0: ponyatie, 

formirovanie i razvitie [Industry 5.0: Concept, Formation and Development]. Ekonomika 

promyshlennosti [Industrial Economics], 2021, Vol. 14, No. 4, pp. 375-395. (In Russ.). 

5. Kurdin A.A. Obzor perspektiv vnedreniya iskusstvennogo intellekta v praktiku 

upravleniya predpriyatiyami (po materialam nauchnogo seminara ob issledovaniyakh tsifrovoy 

ekonomiki ekonomicheskogo fakulteta MGU) [Overview of the Prospects for the Introduction 

of Artificial Intelligence into the Practice of Enterprise Management (based on the materials of 

a scientific seminar on digital economy research at the Faculty of Economics of Moscow State 

University)]. Nauchnye issledovaniya ekonomicheskogo fakulteta: elektronnyy zhurnal 

ɹʘʨʠʥʦʚʘ ʅ. ɺ. ʠ ʜʨ. ʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʀʥʜʫʩʪʨʠʷ 5.0: 

ʚʳʟʦʚʳ ʩʦʚʨʝʤʝʥʥʦʩʪʠ 33 [Scientific Research of the Faculty of Economics. Electronic 

magazine], 2021, Vol. 13, No. 3 (41), pp. 57-66. (In Russ.). 

6. Magistretti S., DellôEra C., Petruzzelli A. M. How Intelligent is Watson? Enabling 

Digital Transformation through Artificial Intelligence // Business Horizons. - 2019. - Vol. 62. 

- N 6. - P. 819-829. 

 

 

  



ɼʦʥʠʰʛʦϲʠ  ʪʝʭʥʦʣʦʛʠʠ ʊʦṉʠʢʠʩʪʦʥ 

 

203 
 
 

ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʉʀʉʊɽʄʓ ʕʃɽʂʊʈʆʅʅʆʁ ʂʆʄʄɽʈʎʀʀ ʀ 

 ɽɪ ɺʃʀʗʅʀɽ ʅɸ ʅɸʎʀʆʅɸʃʔʅʋʖ ʕʂʆʅʆʄʀʂʋ 
 

ɸʣʠʢʫʣʦʚ ɸ.ʈ., ɸʙʜʫʣʣʦʝʚ ʋ.ʍ. 
 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʊʘʜʞʠʢʠʩʪʘʥʘ 
 

ɺ ʫʩʣʦʚʠʷʭ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʧʦʣʫʯʘʪʴ ʘʢʪʫʘʣʴʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ ʦʪʨʘʩʣʝʚʳʭ ʨʳʥʢʦʚ, ʢʦʥʪʨʘʛʝʥʪʘʭ, ʢʦʥʢʫʨʝʥʪʘʭ, ʧʨʝʜʧʦʯʪʝʥʠʷʭ 

ʧʦʪʨʝʙʠʪʝʣʝʡ, ʥʦ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʪʦʨʛʦʚʳʭ ʦʧʝʨʘʮʠʡ. ʅʦʚʳʝ 

ʚʝʷʥʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʳ, ʧʨʠʭʦʜʷʱʝʡ ʥʘ ʩʤʝʥʫ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʵʢʦʥʦʤʠʢʝ. ɺ ʨʘʤʢʘʭ ʪʘʢʠʭ ʨʝʘʣʠʡ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʪʦʨʦʥʘ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ 

ʧʦʜʚʝʨʛʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʠʟʤʝʥʝʥʠʶ ʩʚʦʝʛʦ ʩʦʜʝʨʞʘʥʠʷ, ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʨʝʘʣʠʟʫʝʪʩʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. 

ʕʣʝʢʪʨʦʥʥʘʷ ʢʦʤʤʝʨʮʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʣʶʙʫʶ ʬʦʨʤʫ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ, ʚ ʢʦʪʦʨʦʤ 

ʧʨʦʮʝʩʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʩʫʙʲʝʢʪʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʵʣʝʢʪʨʦʥʥʳʤ ʦʙʨʘʟʦʤ [1]. ɹʠʟʥʝʩ, 

ʦʩʥʦʚʫ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʶʪ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʧʝʨʝʥʦʩʠʪ ʚ ʦʥʣʘʡʥ ʤʥʦʛʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ (ʧʦʢʫʧʢʠ, ʧʨʦʜʘʞʠ, ʩʝʨʚʠʩʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, 

ʨʝʢʣʘʤʫ, ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ). 

ʂʦʥʮʝʧʪʫʘʣʴʥʫʶ ʦʩʥʦʚʫ ʤʝʭʘʥʠʟʤʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ ʢʘʢ ʚ 

ʨʝʛʠʦʥʘʣʴʥʦʤ, ʪʘʢ ʠ ʚ ʤʠʨʦʚʦʤ ʤʘʩʰʪʘʙʝ ʚʳʩʪʫʧʘʶʪ ʦʥʣʘʡʥ-ʙʠʟʥʝʩ ʧʨʦʮʝʩʩʳ ʜʣʷ ʧʦʢʫʧʢʠ ʠ 

ʧʨʦʜʘʞʠ ʪʦʚʘʨʦʚ ʠʣʠ ʫʩʣʫʛ. ʆʥʣʘʡʥ-ʙʠʟʥʝʩ ʪʨʝʡʜʝʨʳ (ʧʦʢʫʧʘʪʝʣʠ-ʧʨʦʜʘʚʮʳ) ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʪʨʘʜʠʮʠʦʥʥʦ ʧʨʝʜʧʦʯʠʪʘʶʪ ʵʣʝʢʪʨʦʥʥʳʝ ʪʦʨʛʦʚʳʝ ʤʝʪʦʜʳ, ʤʝʥʴʰʝ ʦʧʠʨʘʷʩʴ ʥʘ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʩʜʝʣʢʠ, ʪʝʤ ʩʘʤʳʤ ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʣʷ ʩʝʙʷ ʙʦʣʝʝ ʫʜʦʙʥʳʝ ʪʨʘʥʟʘʢʮʠʠ, 

ʜʦʩʪʫʧʥʳʝ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. ʇʦʩʢʦʣʴʢʫ ʵʪʦ ʥʦʚʰʝʩʪʚʦ ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʥʘ ʥʦʚʳʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʦʥʦ ʠʤʝʝʪ ʠ ʨʷʜ ʘʣʴʪʝʨʥʘʪʠʚ, ʚ ʚʠʜʝ ʤʦʜʝʣʝʡ 

ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʝʚʦʡ ʛʨʫʧʧʳ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ, ʦʩʦʙʝʥʥʦ ʘʢʪʠʚʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ 

ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥ ʠʛʨʘʶʪ ʦʥʣʘʡʥ ʙʠʟʥʝʩ ʧʣʦʱʘʜʢʠ, ʦʩʥʦʚʥʳʤʠ ʤʦʜʝʣʷʤʠ ʢʦʪʦʨʳʭ 

ʷʚʣʷʶʪʩʷ B2B (Business-to-Business) - ʦʥʣʘʡʥ ʧʣʦʱʘʜʢʘ ʪʨʘʥʟʘʢʮʠʡ ʤʝʞʜʫ ʙʠʟʥʝʩ 

ʩʪʨʫʢʪʫʨʘʤʠ ʠ B2C (Business-to-Consumer) - ʦʥʣʘʡʥ ʧʣʦʱʘʜʢʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚʟʘʠʤʦʩʚʷʟʴ 

ʤʝʞʜʫ ʙʠʟʥʝʩ-ʩʪʨʫʢʪʫʨʦʡ ʠ ʧʦʪʨʝʙʠʪʝʣʝʤ. ɼʘʥʥʳʝ ʤʦʜʝʣʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ 

ʪʨʘʥʟʘʢʮʠʡ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. ʊʘʢʞʝ ʧʦʣʫʯʘʝʪ ʚʩʸ ʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʤʦʜʝʣʴ C2C 

(consumer-to-consumer) - ʦʥʣʘʡʥ-ʧʣʦʱʘʜʢʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʩʨʝʜʫ ʜʣʷ ʧʦʢʫʧʢʠ ʠ ʧʨʦʜʘʞʠ 

ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ ʤʝʞʜʫ ʧʦʪʨʝʙʠʪʝʣʷʤʠ.  

ɺ ʤʦʜʝʣʠ B2B ʢʦʤʤʝʨʯʝʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʩʪʫʧʘʶʪ ʢʘʢ ʧʨʦʜʘʚʮʘʤʠ, ʪʘʢ ʠ 

ʧʦʢʫʧʘʪʝʣʷʤʠ ʫʩʣʫʛ. ɼʘʥʥʘʷ ʛʨʫʧʧʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʵʣʝʢʪʨʦʥʥʳʝ ʨʳʥʢʠ ʠ 

ʚʥʫʪʨʠʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʩʝʪʴ ʀʥʪʝʨʥʝʪ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʇʨʠ ʵʪʦʤ ʦʨʛʘʥʠʟʘʮʠʷ 

ʯʘʩʪʠʯʥʦ ʠʩʧʦʣʴʟʫʝʪ ʪʝʭʥʦʣʦʛʠʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ - EDI (Electronic Data 

Interchange) ʚ ʯʘʩʪʥʳʭ ʩʝʪʷʭ ʠʣʠ ʩʝʪʷʭ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʫʩʣʫʛʘʤʠ - VAN (Value Added 

Networks). ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʪʘʢʠʭ ʩʠʩʪʝʤ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʪʦʨʛʦʚʳʝ ʧʣʦʱʘʜʢʠ, ʙʠʨʞʠ, 

ʘʫʢʮʠʦʥʳ ʠ ʧʦʨʪʘʣʳ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʳʩʪʨʳʡ ʧʦʠʩʢ ʧʘʨʪʥʸʨʦʚ, ʟʘʢʣʶʯʝʥʠʝ ʠ 
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ʚʳʧʦʣʥʝʥʠʝ ʩʜʝʣʦʢ. ʉ ʧʨʠʤʝʥʝʥʠʝʤ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʩʦʚʝʨʰʘʝʪʩʷ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʩʜʝʣʦʢ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ  [2]. 

ʄʦʜʝʣʴ B2C ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʜʘʚʮʘ ʪʦʚʘʨʦʚ ʠʣʠ ʫʩʣʫʛ ʚʳʩʪʫʧʘʝʪ 

ʢʦʤʤʝʨʯʝʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʧʦʪʨʝʙʠʪʝʣʷ - ʯʘʩʪʥʦʝ ʣʠʮʦ. ʂ ʤʦʜʝʣʠ B2C ʦʪʥʦʩʷʪʩʷ: 

ʵʣʝʢʪʨʦʥʥʳʝ ʢʘʪʘʣʦʛʠ ʧʨʦʜʫʢʮʠʠ (ʫʩʣʫʛ), ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʦʬʦʨʤʣʝʥʠʷ ʟʘʢʘʟʘ; 

ʩʘʡʪʳ-ʚʠʪʨʠʥʳ, ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʳ, ʚ ʢʦʪʦʨʳʭ ʧʦʤʠʤʦ ʢʘʪʘʣʦʛʘ ʧʨʦʜʫʢʮʠʠ (ʫʩʣʫʛ) 

ʩʦʜʝʨʞʠʪʩʷ ʥʝʦʙʭʦʜʠʤʘʷ ʙʠʟʥʝʩ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʜʣʷ ʵʣʝʢʪʨʦʥʥʦʡ ʪʦʨʛʦʚʣʠ ʯʝʨʝʟ ʩʝʪʴ; 

ʪʦʨʛʦʚʳʝ ʠʥʪʝʨʥʝʪ ʩʠʩʪʝʤʳ (ʊʀʉ), ʚ ʢʦʪʦʨʳʭ ʨʝʘʣʠʟʦʚʘʥʘ ʠʥʪʝʛʨʘʮʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʪʦʨʛʦʚʣʠ 

ʩ ʦʩʥʦʚʥʳʤʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ ʦʨʛʘʥʠʟʘʮʠʠ  [3].  

ʆʧʣʘʪʘ ʧʨʠʦʙʨʝʪʸʥʥʳʭ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ ʥʘ ʨʳʥʢʝ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʳʭ ʧʣʘʪʝʞʥʳʭ ʩʠʩʪʝʤ. ʕʣʝʢʪʨʦʥʥʦʝ ʩʨʝʜʩʪʚʦ ʧʣʘʪʝʞʘ 

ʧʦʟʚʦʣʷʝʪ ʢʣʠʝʥʪʫ ʦʧʝʨʘʪʦʨʘ ʧʦ ʧʝʨʝʚʦʜʫ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʩʦʩʪʘʚʣʷʪʴ, ʫʜʦʩʪʦʚʝʨʷʪʴ ʠ 

ʧʝʨʝʜʘʚʘʪʴ ʨʘʩʧʦʨʷʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʝʨʝʚʦʜʘ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʧʝʮʠʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʥʦʩʠʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʠ. ʕʣʝʢʪʨʦʥʥʳʝ ʧʣʘʪʸʞʥʳʝ ʩʠʩʪʝʤʳ (ʕʇʉ) 

ʚʢʣʶʯʘʶʪ: ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʩʝʨʚʠʩʳ, ʠʥʪʝʨʥʝʪ-ʧʣʘʪʝʞʠ, ʧʣʘʪʝʞʥʳʝ ʪʝʨʤʠʥʘʣʳ 

(ʨʠʩʫʥʦʢ 1). 

 

 
 

ʈʠʩʫʥʦʢ 1. - ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʧʣʘʪʸʞʥʳʭ ʩʠʩʪʝʤ 

 

ɺʥʝʜʨʝʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʧʣʘʪʸʞʥʳʭ ʩʠʩʪʝʤ ʠ ʨʘʟʚʠʪʠʝ ʙʘʥʢʦʚʩʢʠʭ ʫʩʣʫʛ ʚ ʦʥʣʘʡʥ-

ʨʝʞʠʤʝ ʫʧʨʦʱʘʝʪ ʧʨʦʮʝʩʩ ʦʧʣʘʪʳ ʠ ʜʝʣʘʝʪ ʝʛʦ ʙʦʣʝʝ ʫʜʦʙʥʳʤ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʕʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʦʩʪʫ ʜʦʚʝʨʠʷ ʢ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ ʠ ʩʪʠʤʫʣʠʨʫʝʪ ʨʦʩʪ ʦʥʣʘʡʥ-ʪʦʨʛʦʚʣʠ.  

ɺ ʮʝʣʷʭ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʘʚʦʚʳʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʦʩʥʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʣʘʪʸʞʥʳʭ 

ʩʠʩʪʝʤ ʠ ʧʦʨʷʜʢʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʧʣʘʪʸʞʥʳʭ ʫʩʣʫʛ, ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥ ʙʳʣ ʧʨʠʥʷʪ 

ʟʘʢʦʥ çʆ ʧʣʘʪʸʞʥʳʭ ʫʩʣʫʛʘʭ ʠ ʧʣʘʪʸʞʥʦʡ ʩʠʩʪʝʤʝ (ˉ1397 ʦʪ 24 ʬʝʚʨʘʣʷ 2017 ʛ.)è, ʢʦʪʦʨʳʡ 

ʩʦʜʝʡʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʧʣʘʪʸʞʥʦʡ ʩʠʩʪʝʤʳ. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʙʘʥʢʘ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʚ 2023 ʛʦʜʫ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʰʝʣʴʢʦʚ ʢʨʝʜʠʪʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʩʦʩʪʘʚʠʣʦ 7,5 ʤʣʥ ʝʜʠʥʠʮ, 

ʫʚʝʣʠʯʠʚʰʠʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʠʯʥʳʤ ʧʝʨʠʦʜʦʤ 2022 ʛʦʜʘ ʥʘ 1,8 ʤʣʥ ʝʜʠʥʠʮ (31,5%).  

ɼʠʩʪʘʥʮʠʦʥʥʳʝ 

ʩʝʨʚʠʩʳ 
ʉʝʨʚʠʩʳ ʤʦʙʠʣʴʥʳʭ 

ʧʣʘʪʝʞʝʡ (ʤʦʙʠʣʴʥʳʡ 

ʙʘʥʢʠʥʛ, SMS ʙʘʥʢʠʥʛ, 

ʤʦʙʠʣʴʥʳʝ 

ʧʨʠʣʦʞʝʥʠʷ); 

ɹʘʥʢʦʚʩʢʠʝ ʩʝʨʚʠʩʳ 
(ʀʥʪʝʨʥʝʪ-ʙʘʥʢʠʥʛ); 

ʅʝʙʘʥʢʦʚʩʢʠʝ 

ʥʝʤʦʙʠʣʴʥʳʝ ʩʝʨʚʠʩʳ 
(ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʳʭ 

ʜʝʥʝʛ) 

ʀʥʪʝʨʥʝʪ-ʧʣʘʪʝʞʠ 
ʂʘʨʪʦʯʥʳʝ ʧʣʘʪʝʞʥʳʝ 

ʩʠʩʪʝʤ r(ʢʦʨʪʠ ʤʠʣʣʠ, 

VISA, Master card); 

ʆʧʝʨʘʪʦʨʳ ʮʠʬʨʦʚʦʡ 

ʥʘʣʠʯʥʦʩʪʠ; 

ʇʣʘʪʝʞʥʳʝ ʰʣʶʟʳ ï 

ʩʠʥʝʨʛʠʷ ʢʘʨʪʦʯʥʳʭ 

ʩʠʩʪʝʤ ʠ ʦʧʝʨʘʪʦʨʦʚ 

ʮʠʬʨʦʚʦʡ ʥʘʣʠʯʥʦʩʪʠ 

(ChronoPay, Assist) 

ʇʣʘʪʝʞʥʳʝ 

ʪʝʨʤʠʥʘʣʳ 
ɹʘʥʢʦʚʩʢʠʝ 

ʪʝʨʤʠʥʘʣʳ; 

ʅʝʙʘʥʢʦʚʩʢʠʝ 

ʪʝʨʤʠʥʘʣʳ ʠʣʠ 

ʪʝʨʤʠʥʘʣʳ ʦʧʣʘʪʳ 
(ʩʠʩʪʝʤʳ 

ʤʦʤʝʥʪʘʣʴʥʳʭ 

ʧʣʘʪʝʞʝʡ (Qiwi, 

WebMoney)) 
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ɼʠʘʛʨʘʤʤʘ 1. - ɼʠʥʘʤʠʢʘ ʨʦʩʪʘ ʯʠʩʣʝʥʥʦʩʪʠ  

ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʰʝʣʴʢʦʚ (ʝʜ.) [4] 
 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥ ʩʪʘʣʠ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʪʴʩʷ ʵʣʝʢʪʨʦʥʥʳʝ 

ʢʦʰʝʣʴʢʠ: Alif mobi, çɸʤʦʥʘʪ-ʤʦʙʘʡʣè, çɸʨʚʘʥʜè, Atlaspay, DC wallet, IBT24, IMON onlile, 

ʄʝʛʘʬʦʥ Life, MyBabilon, Spitanen pay, çʊʝʟʉʫʤè, çʌʘʚʨʠè, Humo Online, çʕʩʭʘʪʘ-ʦʥʣʘʡʥè, 

ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʦʧʣʘʯʠʚʘʪʴ ʫʩʣʫʛʠ, ʪʦʚʘʨʳ, ʧʝʨʝʚʦʜʠʪʴ ʜʝʥʴʛʠ ʠ ʪ.ʜ. 

ɼʦʩʪʫʧ ʢ ʵʣʝʢʪʨʦʥʥʦʤʫ ʢʦʰʝʣʴʢʫ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʦʙʤʝʥʫ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ 

ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʫʙʲʝʢʪʦʚ ʟʘ ʩʯʸʪ ʩʥʠʞʝʥʠʷ 

ʪʨʘʥʟʘʢʮʠʦʥʥʳʭ ʠʟʜʝʨʞʝʢ, ʫʤʝʥʴʰʝʥʠʷ ʚʨʝʤʝʥʠ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩʜʝʣʢʠ, ʘ ʪʘʢʞʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʳʩʪʨʦʪʫ ʠ ʪʦʯʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ ʬʠʥʘʥʩʦʚʳʭ 

ʨʘʩʯʸʪʦʚ, ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʨʘʩʭʦʜʳ ʥʘ ʜʦʩʪʘʚʢʫ (ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʜʣʷ ʪʦʚʘʨʦʚ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʵʣʝʢʪʨʦʥʥʳʤ ʩʧʦʩʦʙʦʤ), ʫʣʫʯʰʠʪʴ ʘʥʘʣʠʟ ʨʳʥʢʘ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ 

ʧʣʘʥʠʨʦʚʘʥʠʝ, ʜʘʸʪ ʙʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ 

ʦʪʢʨʳʚʘʝʪ ʦʜʠʥʘʢʦʚʳʡ ʜʦʩʪʫʧ ʢ ʨʳʥʢʫ ʢʘʢ ʜʣʷ ʢʨʫʧʥʳʭ ʢʦʨʧʦʨʘʮʠʡ, ʪʘʢ ʠ ʜʣʷ ʥʝʙʦʣʴʰʠʭ 

ʬʠʨʤ. ʈʘʤʢʠ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʠʣʠ ʥʘʮʠʦʥʘʣʴʥʳʤʠ 

ʛʨʘʥʠʮʘʤʠ, ʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʝʡ. ʇʦʩʢʦʣʴʢʫ ʩʘʤʳʝ ʚʘʞʥʳʝ ʩʝʪʠ ʷʚʣʷʶʪʩʷ 

ʛʣʦʙʘʣʴʥʳʤʠ, ʵʣʝʢʪʨʦʥʥʘʷ ʢʦʤʤʝʨʮʠʷ ʧʦʟʚʦʣʷʝʪ ʜʘʞʝ ʩʘʤʳʤ ʤʝʣʢʠʤ ʧʨʝʜʧʨʠʷʪʠʷʤ ʜʦʩʪʠʛʘʪʴ 

ʛʣʦʙʘʣʴʥʦʛʦ ʧʨʠʩʫʪʩʪʚʠʷ ʠ ʟʘʥʠʤʘʪʴʩʷ ʙʠʟʥʝʩʦʤ ʚ ʤʠʨʦʚʦʤ ʤʘʩʰʪʘʙʝ. 

ʇʦʤʠʤʦ ʥʝʩʦʤʥʝʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ, ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ ʥʝʩʸʪ ʨʷʜ 

ʥʝʜʦʩʪʘʪʢʦʚ, ʢʘʢ ʜʣʷ ʦʪʜʝʣʴʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ, ʪʘʢ ʠ ʜʣʷ ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: 

ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʙʘʟʳ ʚ ʦʙʣʘʩʪʠ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ; ʧʨʠʚʣʝʢʘʪʝʣʴʥʘʷ 

ʩʨʝʜʘ ʜʣʷ ʤʦʰʝʥʥʠʯʝʩʪʚʘ; ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦʛʦ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

ʩʥʠʞʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʥʝ ʠʤʝʶʱʠʭ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ; ʚʦʟʤʦʞʥʦʩʪʴ ʫʢʣʦʥʝʥʠʷ ʦʪ ʫʧʣʘʪʳ ʥʘʣʦʛʦʚ ʚ 

ʙʶʜʞʝʪ ʛʦʩʫʜʘʨʩʪʚʘ. 

ɼʣʷ ʨʘʟʚʠʪʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʨʦʩʪ ʯʠʩʣʘ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. ʂ 2023 ʛʦʜʫ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʀʥʪʝʨʥʝʪʘ ʚ ʞʠʟʥʴ ʥʘʩʝʣʝʥʠʷ 

ʩʪʨʘʥʳ ʩʦʩʪʘʚʣʷʝʪ 40,8%. ʂʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʟʘʤʝʩʪʠʪʝʣʝʤ ʥʘʯʘʣʴʥʠʢʘ ʉʣʫʞʙʳ 

ʢʦʤʤʫʥʠʢʘʮʠʡ: çʂʦʣʠʯʝʩʪʚʦ ʶʟʝʨʦʚ ʉʝʪʠ ʚ ʨʝʩʧʫʙʣʠʢʝ ʧʦ ʠʪʦʛʘʤ ʧʝʨʚʦʛʦ ʧʦʣʫʛʦʜʠʷ 2023 

ʛʦʜʘ ʜʦʩʪʠʛʣʦ 4,5 ʤʠʣʣʠʦʥʦʚ ʯʝʣʦʚʝʢè [5]. ɽʩʣʠ ʢʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʀʥʪʝʨʥʝʪ, 
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ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʵʪʦ ʤʦʞʝʪ ʩʦʟʜʘʪʴ ʨʘʩʪʫʱʠʡ ʩʧʨʦʩ ʥʘ ʦʥʣʘʡʥ-ʧʨʦʜʫʢʪʳ ʠ ʫʩʣʫʛʠ, ʩʪʠʤʫʣʠʨʫʷ 

ʨʘʟʚʠʪʠʝ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ. 

 

 
 

ɼʠʘʛʨʘʤʤʘ 2. - ɼʠʥʘʤʠʢʘ ʨʦʩʪʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʝʪʠ ʀʥʪʝʨʥʝʪ 

 ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥ ʚ 2010-2023 ʛʛ. [6] 
 

ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʩʦʮʠʘʣʴʥʳʝ ʧʣʘʪʬʦʨʤʳ ʪʘʢʞʝ ʠʛʨʘʶʪ ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ. ʈʘʟʚʠʪʠʝ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʧʦʧʫʣʷʨʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ - Facebook, 

Instagram ʠ ʜʨʫʛʠʭ - ʤʦʞʝʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʙʠʟʥʝʩ ʢ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʮʝʣʷʭ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʜʞʠʢʠʩʪʘʥ ʙʫʨʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʩʘʡʪʳ ʦʙʲʷʚʣʝʥʠʡ: viptime.tj, 

somon.tj, alifshop.tj, arzon.tj, RG.TJ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʜʜʝʨʞʘʪʴ ʨʦʩʪ ʠʥʪʝʨʥʝʪ-ʤʘʨʢʝʪʠʥʛʘ. 

ɹʠʟʥʝʩ ʤʦʞʝʪ ʘʢʪʠʚʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʮʠʬʨʦʚʳʝ ʩʪʨʘʪʝʛʠʠ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʚʥʠʤʘʥʠʷ ʠ 

ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʘʞ ʚ ʦʥʣʘʡʥ-ʩʨʝʜʝ, ʠ ʪʝʤ ʩʘʤʳʤ ʫʚʝʣʠʯʝʥʠʷ ʜʦʭʦʜʦʚ ʥʘʩʝʣʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʣʝʢʪʨʦʥʥʘʷ ʢʦʤʤʝʨʮʠʷ ʤʦʞʝʪ ʩʪʘʪʴ ʦʜʥʦʡ ʠʟ ʜʚʠʞʫʱʠʭ ʩʠʣ, 

ʦʢʘʟʳʚʘʶʱʠʭ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʵʢʦʥʦʤʠʢʫ, ʩʧʦʩʦʙʩʪʚʫʷ ʨʦʩʪʫ ɺɺʇ, ʩʦʜʝʡʩʪʚʫʷ 

ʠʥʥʦʚʘʮʠʷʤ ʠ ʩʦʟʜʘʚʘʷ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ. ʆʜʥʘʢʦ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ ʚʳʟʦʚʳ, ʥʘʧʨʠʤʝʨ, ʚʦʧʨʦʩʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʠ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʜʦʣʞʥʳ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʘʝʤʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ. 

ʉʧʦʩʦʙʩʪʚʫʷ ʛʣʦʙʘʣʠʟʘʮʠʠ, ʨʘʟʤʳʪʠʶ ʥʘʮʠʦʥʘʣʴʥʳʭ ʛʨʘʥʠʮ, ʫʩʢʦʨʝʥʠʶ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ, ʵʣʝʢʪʨʦʥʥʘʷ ʢʦʤʤʝʨʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʥʫ ʠʟ ʛʣʘʚʥʳʭ 

ʤʠʨʦʚʳʭ ʪʝʥʜʝʥʮʠʡ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʝʭʥʦʣʦʛʠʡ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʦʩʪ, ʠ ʥʝʩʦʤʥʝʥʥʦ, ʫʞʝ ʩʝʡʯʘʩ 

ʜʘʥʥʘʷ ʩʬʝʨʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʘʣʘ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ. 
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6. ʂʘʢ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʤʝʥʷʣʦʩʴ ʢʘʯʝʩʪʚʦ ʀʥʪʝʨʥʝʪʘ ʟʘ ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ ʣʝʪ? 

ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ: [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ], ʨʝʞʠʤ ʜʦʩʪʫʧʘ 
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ʀפʊʀʉʆɼʀɪʊʀ  ּתʋʄ׳ʋʈʀʀ  ʊʆּתʀʂʀʉʊʆʅ 
 

ɸʡʜʘʨʤʘʤʘʜʦʚ ɸ.1.נ,  ɸʣʘʤʰʦʝʚʘ ʄ.ʄ.2 

ɼʦʥʠʰʛʦ״ʠ ʪʝʭʥʦʣʦʛʠʠ ʊʦֹוʠʢʠʩʪʦʥ1 

ɼʦʥʠʰʛʦ״ʠ ʜʘʚʣʘʪʠʠ ʤʦʣʠʷ ʚʘ ʠץʪʠʩʦʜʠ ʊʦֹוʠʢʠʩʪʦʥ2 

 

ʈʘץʘʤʠʢʫʥʦʥ - ʠʥ ʨʘʚʘʥʜʠ ʛʫʟʘʨʠʰʠ ʢʦʨʭʦʥʘʠ ʘʣʦ״ʠʜʘ ʸ ʪʘʤʦʤʠ ʙʘʭʰ״ʦʠ 

ʠץʪʠʩʦʜʠʸʪ ʙʘ ʘʤʩʠʣʘ״ʦʠ ʥʘʚʠ ʨʘʚʘʥʜ״ʦʠ ʪʠֹוʦʨʘʪ, ʫʩʫʣ״ʦʠ ʠʜʦʨʘʢʫʥ  ʚʘ ʠʩʪʝ״ʩʦʣʦʪ ʪʘʚʘʩʩʫʪʠ 

ʤʫֹוʘ״״ʘʟ ʩʦʭʪʘʥʠ ʦʥ״ʦ ʙʦ ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʤʫʦʩʠʨ ʤʝʙʦʰʘʜ.  

ʀץʪʠʩʦʜʠʸʪʠ ʨʘץʘʤ  ʚʘ ʪʘסʡʠʨʦʪʠ ʰʘʢʣʜʠʛʘʨʢʫʥ , ʢʠ ״ʘʤץʘʜʘʤʠ ʦʥ ʤʝʙʦʰʘʜ, ʪʘʲʩʠʨʠ 

ʭʫʜʨʦ ʙʘ ʪʘʚʨʠ ʬʘʲʦʣ ʙʘ ״ʘʸʪʠ ֹוʦʤʝʘ ʚʘ ʰʘʭʩʦʥʠ ʘʣʦ״ʠʜʘ ʨʘʩʦʥʠʜʘ, ʜʘʨ ʙʘʨʦʙʘʨʠ ʠʥ 

ʠʤʢʦʥʠʷʪʫ ʤʫʰʢʠʣʦʪʠ ʘʟʠʤʨʦ ʬʘʨʦ״ʘʤ ʤʝʦʨʘʜ. ʊʝʭʥʦʣʦʛʠʷʠ ʥʘʚ ʤʝʪʘʚʦʥʘʜ ʜʘʨ ʪʘʪʙʠץʠ 

ʨʫʰʜʠ ʫʩʪʫʚʦʨʠ ʠץʪʠʩʦʜ  ʩʘ״ʤʠ ʘʨʟʘʥʜʘ ʛʫʟʦʨʘʜ, ʘʤʤʦ ʥʘʪʠֹוʘ״ʦʠ ʤʫʩʙʠʨʦ ʥʘʤʝʪʘʚʦʥʘʜ ʙʘ 

ʪʘʚʨʠ ʤʫץʘʨʨʘʨ  ʙʘ ʙʦʨ ʦʨʘʜ. ɹʘ ʠʥʢʠʰʦʬʠ ״ʘʤʢʦʨ  ʜʠץץʘʪʠ ֹוʠʜ  ʜʦʜʘ, ʠʥʯʫʥʠʥ ʙʘ ʠץʪʠʜʦʨʠ 

ʧʫʨʨʘʠ ʠֹוʪʠʤʦʠʶ ʠץʪʠʩʦʜʠʠ ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʨʘץʘʤ  ʥʦʠʣ ʤʝʛʘʨʜʘʜ, ʜʘʨ ʙʘʨʦʙʘʨʠ ʠʥ ʘʟ 

ʦץʠʙʘʪ״ʦʠ סʘʡʨʠʯʘʰʤʜʦʰʪ ʚʘ ʤʘʥʬ  ʧʝʰʛʠʨ  ʤʝʥʘʤʦʷʜ. 

ʊʘʲʨʠʬ״ʦʠ ʠʩʪʠʣʦ״ʠ çʠץʪʠʩʦʜʠ ʨʘץʘʤ è ʥʠʩʙʘʪʘʥ ʙʠʩʸʨʘʥʜ. ɼʘʨ ʙʘʨʦʙʘʨʠ ʠʥ, ʙʦʨʠ 

ʘʚʚʘʣ ʤʘʬ״ʫʤʠ ʪʘʭʤʠʥʠʠ ʦʥ, ʘʩʦʩʘʥ ʜʘʨ ʩʦʣ״ʦʠ 90 ïʫʤʠ ʘʩʨʠ ʛʫʟʘʰʪʘ ʙʦ ʧʘʡʜʦ ʰʫʜʘʥ ʚʘ 

ʨʫʰʜʠ ʀʥʪʝʨʥʝʪ ״ʘʤʯʫʥ ʘʩʦʩʠ ʠץʪʠʩʦʜʠʸʪʠ ʨʘץʘʤ  ʙʘ ʤʠʸʥ ʦʤʘʜ. ʀץʪʠʩʦʜʠ ʨʘץʘʤ  ʜʘʨ 

ʥʘʚʙʘʪʠ ʘʚʚʘʣ ʙʘ ʪʘʚʨʠ ʰʘʨʪ ʚʘ ʪʘץʨʠʙʘʥ ʙʘ ʦʥ ʯʠʟʝ ʢʠ ʪʘʚʘʩʩʫʪʠ ʀʥʪʝʨʥʝʪ ʜʘʩʪʨʘʩ ʤʝʛʘʨʠʜ, 

ʙʘʨʨʘʩ  ʢʘʨʜʘ ʤʝʰʘʚʘʜ. 

ʄʫʥʦʩʠʙʘʪ״ʦʠ ʤʫʦʩʠʨ ʙʝʰʪʘʨ ʙʦ ʤʘʬ״ʫʤʠ ʠץʪʠʩʦʜʠ ʨʘץʘʤ , ʪʘʤʦʤʠ ʫʥʩʫʨ״ʦʠ ʧʦʷ״ʦʠ 

ʘʩʦʩʠʠ ʨʘץʘʤ , ʷʲʥʝ ʠʨʪʠʙʦʪ ʚʘ ʫʥʩʫʨ״ʦʠ ʠʥʬʨʘʩʦʭʪʦʨʨʦ ʜʘʨ ʙʘʨ ʛʠʨʠʬʪʘ, ʥʘץʰʠ ʤʫ״ʠʤʨʦ 

ʜʦʨʦʩʪ. ɹʘ ʤʫʥʦʩʠʙʘʪʠ ʙʘʡʥʠ ʪʝʭʥʦʣʦʛʠʷ״ʦ, ʪʘʲʩʠʨʠ ʦʥ״ʦ ʙʘ ״ʘʤʜʠʛʘʨ ʚʘ ʩʦʭʪʦʨ״ʦʠ 

ʠץʪʠʩʦʜʠʝ, ʢʠ ʜʘʨ ֹוʦʤʝʘʠ ʤʫʦʩʠʨ ʤʘʚֹוʫʜʘʥʜ, ʜʠץץʘʪʠ ʤʘʭʩʫʩ ʜʦʜʘ ʤʝʰʘʚʘʜ. 
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ʘʤʠʢʫʥʦʥץʠ çʨʘ״ʦʠʟ ʘʩʪ, ʢʠ ʭʫʜʠ ʠʩʪʠʣʦוֹ ʘʡʜ ʢʘʨʜʘʥפ è ʙʦʨʠ ʘʚʚʘʣ ʦʭʠʨ״ʦʠ ʘʩʨʠ 

ʛʫʟʘʰʪʘ ʙʘ ʤʠʸʥ ʦʤʘʜʘ, ʤʘץʦʤʠ ʤʫʘʡʷʥʨʦ ʜʘʨ ʠץʪʠʩʦʜʠʸʪ ʠʰסʦʣ ʥʘʤʫʜ. ɸʟ ʨ ʠ ʩʘʨʯʘʰʤʘ״ʦʠ 

ʙʦʵʲʪʠʤʦʜ ʘʚʚʘʣʠʥ ʙʦʨ ʩʦʣʠ 1995 ʦʣʠʤ-ʤʫʪʘʭʘʩʩʠʩʠ ʩʦ״ʘʠ ʠʥʬʦʨʤʘʪʠʢʘ, ʘʤʝʨʠʢʦ  ʅʠʢʦʣʘʩ 

ʅʝʛʨʦʧʦʥʪʝ ʘʟ ʜʦʥʠʰʛʦ״ʠ ʄʘʩʩʘʯʫʩʝʪʩ ʜʘʨ ʙʦʨʘʠ ʤʘʬ״ʫʤʠ çʠץʪʠʩʦʜʠ ʨʘץʘʤ è ʘץʠʜʘʠ ʭʫʜʨʦ 

ʙʘʸʥ ʥʘʤʫʜ. 

ʜʘʪʠ ʤʠʣʣ״ʫ ʚʘ״ʦʙʠʣʠ ʟʠʢʨ ʘʩʪ, ʢʠ ɸʩʦʩʛʫʟʦʨʠ ʩʫʣפ  - ʇʝʰʚʦʠ ʤʠʣʣʘʪ, ʇʨʝʟʠʜʝʥʪʠ 

ʪʘʨʘʤ ʕʤʦʤʘʣ״ʠʢʠʩʪʦʥ ʤʫוʫʨʠʠ ʊʦֹ״ʫʤתּ  ʈʘ״ʤʦʥ ʜʘʨ ʇʘʸʤʠ ʭʫʜ ʙʘ ʄʘֹוʣʠʩʠ ʆʣʠʠ ּתʫʤ״ʫʨʠʠ 

ʊʦֹוʠʢʠʩʪʦʥ 23 ʜʝʢʘʙʨʠ ʩʦʣʠ 2022 ʜʘʨ ʙʦʨʘʠ ʘ״ʘʤʠʷʪʠ ʨʘץʘʤʠʢʫʥʦʥʠʠ ʠץʪʠʩʦʜʠʸʪ ʯʫʥʠʥ 

ʪʘʲʢʠʜ ʜʦʰʪʘʥʜ, çʈʫʰʜʠ ʩʦ״ʘʠ ʘʣʦץʘ, ʙʘʭʫʩʫʩ ʪʘʲʤʠʥʠ ʩʫʨʲʘʪʠ ʙʘʣʘʥʜʠ ʀʥʪʝʨʥʝʪ ʚʘ 

ʜʘʩʪʨʘʩʠʠ ʦʥ ʙʘʨʦʠ ʨʫʰʜʠ ʠץʪʠʩʦʜʠʸʪʠ ʨʘץʘʤ , ʟʝ״ʥʠ ʩʫʥʲ , ʪʘʲʤʠʥʠ ʘʤʥʠʷʪʠ ʠʪʪʠʣʦʦʪ , 

ʦʠ ʪʝʭʥʦʣʦʛ״ʘʣʙʠ ʩʘʨʤʦʷ, ʪʘʰʢʠʣʠ ʧʘʨʢוֹ  ʚʘ ʠʥʥʦʚʘʪʩʠʦʥ  ʟʘʨʫʨ ʘʩʪè  [1]. 

ʇʨʝʟʠʜʝʥʪ ״ʘʤʯʫʥʠʥ ץʘʡʜ ʢʘʨʜ, ʢʠ çɼʘʨ ʠʥ ʟʘʤʠʥʘ ɺʘʟʦʨʘʪ״ʦʠ ʤʘʦʨʠʬ ʚʘ ʠʣʤ, ʤʝ״ʥʘʪ, 

ʤʫ״ʦֹוʠʨʘʪ ʚʘ ʰʫסʣʠ ʘ״ʦʣʠʨʦ ʟʘʨʫʨ ʘʩʪ, ʢʠ ʜʘʨ ʷʢֹוʦʷʛ  ʙʦ ʜʠʛʘʨ ʚʘʟʦʨʘʪʫ ʠʜʦʨʘ״ʦ ֹוʠ״ʘʪʠ ֹוʦʨ  

ʥʘʤʫʜʘʥʠ ʙʘʨʥʦʤʘ״ʦʠ ʪʘʲʣʠʤ  ʦʠʜ ʙʘ ״ʫʥʘʨ״ʦʠ ʟʘʤʦʥʘʚ  ʚʘ ʪʘʲʣʠʤʠ ʘʤʘʣ  ʙʘʨʦʠ ʜʦʥʠʰֹו ʸʥ 

ʯʦʨʘ״ʦʠ ʩʫʜʤʘʥʜ ʘʥʜʝʰʘʥʜ. ɹʦ ʤʘץʩʘʜʠ ʙʘ ״ʘʤ ʧʘʡʚʘʩʪʘʥʠ ʠʣʤ ʚʘ ʠʩʪʝ״ʩʦʣʦʪ, ʙʦ ʤʘץʩʘʜʠ 

ʙʘʣʘʥʜ ʙʘʨʜʦʰʪʘʥʠ ʩʘʪ״ʫ ʩʠʬʘʪʠ ʦʤʦʜʘʩʦʟʠʠ ʤʫʪʘʭʘʩʩʠʩʦʥ ʜʘʨ ʩʦ״ʘʠ ʠʩʪʝ״ʩʦʣʦʪ, 

ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʠʪʪʠʣʦʦʪʠʶ ʢʦʤʤʫʥʠʢʘʪʩʠʦʥ , ʠʥʯʫʥʠʥ ʠץʪʠʩʦʜʠʸʪʠ ʨʘץʘʤ  ʙʘ ʪʘʚʨʠ ʚʘʩʝʲ 

ʬʘʨʦʛʠʨʠʬʪʘ ʰʘʚʘʜè [1]. 

ɸ״ʘʤʠʷʪʠ ʘʩʦʩʠʠ ʪʘʪʙʠץʠ ʣʦʠ״ʘʠ ʤʠʣʣ  ʠʥ ʟʠʸʜ ʢʘʨʜʘʥʠ ʭʘʨʦֹוʦʪʠ ʜʦʭʠʣ  ʙʘʨʦʠ ʨʫʰʜʠ 

ʠץʪʠʩʦʜʠʸʪʠ ʨʘץʘʤ  ʘʟ ״ʠʩʦʙʠ ״ʘʤʘʠ ʤʘʥʙʘʲ״ʦ (ʙʦ ״ʠʩʩʘ ʜʘʨ ʤʘֹוʤ ʠ ʤʘ״ʩʫʣʦʪʠ ʜʦʭʠʣʠʠ 

ʢʠʰʚʘʨ) ʥʠʩʙʘʪ ʙʘ ʩʦʣʠ 2020 ʥʘ ʢʘʤʪʘʨ ʘʟ 3,5 ʤʘʨʦʪʠʙʘ ʙʦʷʜ ʙʦʰʘʜ ʚʘ ʨʫʰʜʠ ʠʥʬʨʘʩʦʭʪʦʨʠ 

ʨʘץʘʤ , ʘʟ ֹוʫʤʣʘ ʜʘʨ ʘʩʦʩʠ ʠʥʪʠץʦʣ, ʢʦʨʢʘʨʜ ʚʘ ʥʠʛʦ״ʜʦʨʠʠ ʤʠץʜʦʨʠ ʟʠʸʜʠ ʤʘʲʣʫʤʦʪ, ʢʠ 

ʙʘʨʦʠ ״ʘʤʘ ʪʘʰʢʠʣʦʪ״ʦ ʚʘ ʭʦֹוʘʛʠʜʦʨʠ״ʦ ʜʘʩʪʨʘʩ ʙʦʷʜ ʙʦʰʘʜ. ɹʦ ʠʩʪʠʬʦʜʘ ʘʟ ʪʘʲʤʠʥʦʪʠ 

ʙʘʨʥʦʤʘʚ , ʘʩʦʩʘʥ ʚʘʪʘʥ , ʘʟ ֹוʦʥʠʙʠ ʤʘץʦʤʦʪʠ ʜʘʚʣʘʪ ʘʣʣ״ʦʠ ʤʘ״ʫʢʫʤʘʪ״ ,  ʚʘ ʪʘʰʢʠʣʦʪ״ʦ 

ʬʘʨʦ ʛʠʨʠʬʪʘ ʰʘʚʘʜ. ɼʘʨ ʩʦʣʠ 2024 ʜʘʨ ʥʘʟʘʨ ʘʩʪ, ʢʠ ʠץʪʠʩʦʜʠ ʨʘץʘʤ  ʪʘʪʙʠץ ʛʘʨʜʠʜʘ, ʠʥ 

ʨʘʚʘʥʜ ʪʦ ʩʦʣʠ 2035 ʙʘ ʦʭʠʨ ʨʘʩʘʜ. 

ɹʦ ʤʫʨʫʨʠ ʟʘʤʦʥ, ʨʘץʦʙʘʪʧʘʟʠʨʠʠ ʙʘʡʥʘʣʤʠʣʘʣʠʠ ʢʠʰʚʘʨ״ʦʠ ʘʣʦ״ʠʜʘ ʘʟ ʦʥ ʚʦʙʘʩʪʘ 

ʭʦ״ʘʜ ʙʫʜ, ʢʠ ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʨʘץʘʤ  ʜʘʨ ʨʘʚʘʥʜʠ ʠʩʪʝ״ʩʦʣʦʪ, ʪʦ ʯ  ʘʥʜʦʟʘ ʙʘ ʟʫʜ  ʛʫʩʪʘʨʠʰ 

ʤʝʸʙʘʜ. ʊʘסʡʠʨʦʪʠ ʢʫʣʣʠʠ ʨʘץʘʤ , ʜʘʨ ʥʘʚʙʘʪʠ ʭʫʜ, ʘʟ ʦʥ ʚʦʙʘʩʪʘ ʭʦ״ʘʜ ʙʫʜ, ʢʠ ʢʠʰʚʘʨ ʪʦ ʯ  

ʘʥʜʦʟʘ ʟʘʭʠʨʘ״ʦʠ ʟʘʨʫʨʠʨʦ ʙʘʨʦʠ ʠʥ ʪʘסʡʠʨʦʪ ʜʘʨ ʠʭʪʠʸʨ ʜʦʨʘʜ. ɿʘʭʠʨʘ״ʦʠ ʤʘʚֹוʫʜʙʫʜʘʠ 

ʜʘʚʣʘʪ, ʙʝʰʪʘʨ ʘʟ ʜʘʨʘֹוʘʠ ʙʘ ʜʘʩʪʦʤʘʜʘʠ ʨʫʰʜʠ ʠץʪʠʩʦʜʠʸʪ ʚʦʙʘʩʪʘ ʘʩʪ. ʏʫʥ ץʦʠʜʘ, ʠʥ ʘʟ ʨ ʠ 

ʩʘʪ״ʠ ʤʘֹוʤ ʠ ʤʘ״ʩʫʣʦʪʠ ʜʦʭʠʣʠʠ ʚʦץʝ  ʙʘ ״ʘʨ ʩʘʨʠ ʘ״ʦʣ  ʯʝʥ ʢʘʨʜʘ ʤʝʰʘʚʘʜ. ɹʦ ʠʩʪʠʬʦʜʘ ʘʟ 

ʠʥ ʥʠʰʦʥʜʠ״ʘʥʜʘ ʜʘʨ ʤʫ״ʠʪʠ ʚʦץʝ  ʣʦʟʠʤ ʘʩʪ, ʢʠ ʢʠʰʚʘʨ״ʦʨʦ ʙʘ ʩʝ ʛʫʨ  :ʩʠʤ ʥʘʤʦʝʤץʪʘ ״

ʢʠʰʚʘʨϲʦʠ ʧʝʰʨʘʬʪʘ, ʢʠʰʚʘʨϲʦʠ ʨṹ ʙʘ ʪʘʨʘϨϨṯ ʚʘ ʢʠʰʚʘʨϲʦʝ, ʢʠ ʠϨʪʠʩʦʜʘʰʦʥ ʜʘʨ ϲʦʣʘʪʠ 

ʛʫʟʘʨʠʰ Ϩʘʨʦʨ ʜʦʨʘʥʜ  [2, 145]. 

ʈʘץʦʙʘʪ ʜʘʨ ʙʦʟʦʨ״ʦʠ ʙʫʟʫʨʛʠ ʨʘץʘʤ  ʪʦ ʘʥʜʦʟʘʝ ʘʟ ʤʘʚץʝʠ ʤʫ״ʠʤʠ ʨʘץʦʙʘʪʧʘʟʠʨ  ʜʘʨ 

ʙʦʟʦʨ״ʦʠ ʘʥʲʘʥʘʚ  ʬʘʨץ ʤʝʢʫʥʘʜ. ʀʥ ʙʘʭʰʠ ʘʤʩʠʣʘ״ʦʠ ʪʠֹוʦʨʘʪ  ʜʘʨ ʧʦʷʠ ʪʠֹוʦʨʘʪ-ʪʘʤʩʠʣʘ, 

ʙʦʟʦʨ״ʦʠ ʙʠʩʸʨֹוʘʙʲʘ, ʪʘʙʠʰ״ʦʠ ʰʘʙʘʢʘʚ  ʚʘ ʩʘʨʬʘʠ ʤʠץʸʩʠʨʦ ʜʘʨ ʙʘʨ ʛʠʨʠʬʪʘ, ʤʘʩʲʘʣʘ״ʦʠ 

ʨʘץʦʙʘʪʨʦ ʤʫʰʢʠʣ ʤʝʢʫʥʘʥʜ. ɺʘץʪʝ ʢʠ, ʠץʪʠʩʦʜʠʸʪʠ ʨʘץʘʤ  ʙʝʰʪʘʨ ʙʘ ״ʘʤ ʧʘʡʚʘʩʪ ʤʝʰʘʚʘʜ, 

ʤʠץʜʦʨʠ ʤʫʘʡʷʥʠ ״ʘʤʦ״ʘʥʛʩʦʟ  ʚʘ ״ʘʤʢʦʨ  ʙʘʡʥʠ ʰʠʨʢʘʪ״ʦ ʥʦʛʫʟʠʨ ʤʝʛʘʨʜʘʜ ʚʘ ʜʘʨ ״ʘץʠץʘʪ 

ʤʝʪʘʚʦʥʘʜ ʨʘץʦʙʘʪʨʦ ״ʘʚʘʩʤʘʥʜ ʢʫʥʘʜ. ʅʠ״ʦʷʪ, ʙʦʟʦʨ״ʦʠ ʨʘץʘʤ  ʙʦ ʩʫʨʲʘʪʠ ʙʘʣʘʥʜʠ 

ʩʘʨʤʦʷʛʫʟʦʨʠʶ ʥʘʚʛʦʥ  ʪʘʚʩʠʬ ʤʝʰʘʚʘʥʜ, ʙʘ ʧʝʰʨʘʬʪʠ ʙʦʩʫʨʲʘʪʠ ʪʝʭʥʦʣʦʛ  ʜʘʨ ʙʘʭʰ״ʦ, ʙʘ 

ʘʬʟʦʠʰʠ ʥʘʚʛʦʥʠ״ʦʠ ʭʘʨʦʙʠʦʚʘʨ ʦʚʘʨʜʘ ʤʝʨʘʩʦʥʘʥʜ. 
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ɹʘʨʦʠ ʪʘʰʘʢʢʫʣʠ ʨʫʰʜʠ ʫʩʪʫʚʦʨʠ ʠץʪʠʩʦʜʠʸʪ ʚʘ ʙʘʣʘʥʜ ʙʘʨʜʦʰʪʘʥʠ ʨʘץʦʙʘʪʧʘʟʠʨʠʠ 

ʦʨוֹ ,ʠʢʠʩʪʦʥוʫʨʠʠ ʊʦֹ״ʫʤתּ  ʥʘʤʫʜʘʥʠ ʠʩʪʠʬʦʜʘʠ ʚʘʩʝʲʠ ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʨʘץʘʤ , ʙʘʭʫʩʫʩ 

ʪʝʭʥʦʣʦʛʠʷ״ʦʠ çʨʘʭʥʘʰʘʚʘʥʜʘè ʤʫʚʦʬʠץ ʤʝʙʦʰʘʜ. ʈʘץʘʤʠʢʫʥʦʥʠʠ ʠץʪʠʩʦʜʠʸʪ ʠʤʢʦʥʠʷʪ 

ʤʝʜʠ״ʘʜ, ʢʠ ʘʤʩʠʣʘʠ ʤʫʦʩʠʨʠ ʨʫʰʜʠ ʠץʪʠʩʦʜ  ʪʘ״ʠʷ ʚʘ ʪʘʪʙʠץ ʛʘʨʜʘʜ, ʩʘʨʤʦʷʛʫʟʦʨʠʠ 

ʙʘʡʥʘʣʤʠʣʘʣ ʘʨ ʯ״   ʙʠʩʸʨʪʘʨ ֹוʘʣʙ ʰʫʜʘ, ʠʩʪʝ״ʩʦʣʦʪʠ ʤʘʚֹוʫʜʙʫʜʘ ʪʘסʡʠʨ ʸʙʘʜ, ʪʦ ʢʠ 

ʠʩʪʝ״ʩʦʣʦʪʠ ʠʥʥʦʚʘʪʩʠʦʥ  ʙʘ ʚʫֹוʫʜ ʦʷʜ, ʙʦʟʦʨʠ ʜʦʭʠʣ  ʪʘʲʤʠʥ ʛʘʨʜʘʜ ʚʘ ʜʘʨ ʙʘʨʦʙʘʨʠ ʠʥ 

ʩʦʜʠʨʦʪ ʟʠʸʜ ʢʘʨʜʘ ʰʘʚʘʜ. 

ʊʘʙʜʠʣʜʠ״ʠʠ ʨʘץʘʤ  ʜʘʨ ʪʘʤʦʤʠ ʙʘʭʰ״ʦʠ ʠץʪʠʩʦʜʸʪ, ʠʥ ʨʘʚʘʥʜʠ ʥʦʛʫʟʠʨ ʜʘʨ ʨʫʰʜʠ 

 ʦ ʜʘʨ״ʘʤʛʠʨʦʠʠ ʢʠʰʚʘʨ״ ,ʦʟ ʸʙʘʜסʘʜʘʨ ʟʫʜʪʘʨ ʦץ ʘʨ״ ʠʩʦʙ ʤʝʨʘʚʘʜ ʚʘ ʦʥ״ ʘʨ ʷʢ ʜʘʚʣʘʪ ʙʘ״

ʙʦʟʦʨʠ ֹוʘ״ʦʥ  ʚʘ ʘʣʣʘʢʘʡ ʠץʪʠʩʦʜʠʸʪʠ ʨʘץʘʤʠʠ ״ʘʤʦʥ ץʘʜʘʨ ʙʝʪʘʲʩʠʨ ʚʘ ʙʦʚʘʨʠʥʦʢ ʩʫʨʘʪ 

ʤʝʛʠʨʘʜ. ʉʘʤʪ״ʦʠ ʧʝʰʙʘʨʠ ʠץʪʠʩʦʜʠʸʪʠ ʨʘץʘʤʠʨʦ ʤʝʪʘʚʦʥʝʤ ״ʘʤʯʫʥ ʪʠֹוʦʨʘʪʠ ʵʣʝʢʪʨʦʥ , 

ʠʥʪʝʨʥʝʪ-ʙʦʥʢ, ʧʘʨʜʦʭʪ״ʦʠ ʵʣʝʢʪʨʦʥ , ʪʘʙʣʠסʠ ʦʥʣʘʡʥ (ʠʥʪʝʨʥʝʪ ) ʚʘ ʜʘʩʪʨʘʩʠʠ ʵʣʝʢʪʨʦʥ  

ʜʘʨ ʭʠʟʤʘʪʨʘʩʦʥʠ״ʦʠ ʜʘʚʣʘʪ  ʙʘ ʥʘʟʘʨ ʛʠʨʝʤ.  

ɼʘʨʘֹוʘʠ ʜʘʩʪʨʘʩ  ʚʘ ʠʩʪʠʬʦʜʘʠ ʬʘʲʦʣʠ ʠʥ ʩʦ״ʘ״ʦʨʦ ʀʥʜʝʢʩʠ ʨʘץʘʤʠʠ ʩʠʬʘʪʠ ʟʠʥʜʘʛ  

ʤʫʘʡʷʥ ʤʝʢʫʥʘʜ, ʘʟ ʠʥ ʣʠ״ʦʟ ʊʦֹוʠʢʠʩʪʦʥ ʜʘʨ ʩʦʣʠ 2021, ʜʘʨ ʙʘʡʥʠ 110 ʢʠʰʚʘʨʠ ֹוʘ״ʦʥ ʤʘץʦʤʠ 

104-ʫʤʨʦ ʠʰסʦʣ ʥʘʤʫʜ. 

ɺʦʙʘʩʪʘ ʙʘ ʠʥ, ʥʠʟʦʤʠ ʨʘץʘʤʠʢʫʥʦʥ  ʜʘʨ ּתʫʤ״ʫʨʠʠ ʊʦֹוʠʢʠʩʪʦʥ ʜʘʨ ʙʘʲʟʝ ʩʦ״ʘ״ʦʠ 

ʠץʪʠʩʦʜʠʸʪ ʙʘ ʪʘʚʨʠ ʟʘʨʫʨ ʦʨוֹ   ʛʘʨʜʠʜʘ, ʯʫʥʠʥ ʩʦ״ʘ״ʦʨʦ: ʠʩʪʝϲʩʦʣʦʪ, ʤʘʦʨʠʬ, ʪʘʥʜʫʨʫʩʪṯ, 

ʥʘϨʣʠʸʪ, ʬʘʲʦʣʠʷʪʠ ʙʦʥʢʜʦʨṯ ʚʘ ʤʦʣʠʷʨʦ ʬʘʨʦ ʤʝʛʠʨʘʜ: 

- ʨʘץʘʤʠʢʫʥʦʥ  ʜʘʨ ʩʦ״ʘʠ ʠʩʪʝ״ʩʦʣʦʪ, ʜʘʨ ʠʥ ֹוʦ ʙʦʷʜ ץʘʡʜ ʢʘʨʜ, ʢʠ ʠץʪʠʜʦʨʠ 

ʪʝʭʥʦʣʦʛʠʷʠ ʠʩʪʝ״ʩʦʣ , ʙʝʰʫʙ״ʘ ʙʦ ʪʘֹ״וʠʟʦʪʠ ʤʫʦʩʠʨʠ ʪʝʭʥʠʢ  ʘʣʦץʘʤʘʥʜ ʙʫʜʘ, ʜʘʨ ʙʦʟʦʨ״ʦʠ 

ʦʥ״ʘוֹ  ʘʟ ֹוʠ״ʘʪʠ ʤʘ״ʩʫʣʦʪ ʚʘ ʤʦʣ ʨʘץʦʙʘʪʧʘʟʠʨ ʤʝʛʘʨʜʘʜ. ɹʦʷʜ ʛʫʬʪ, ʢʠ ʜʘʨ ּתʫʤ״ʫʨʠʠ 

ʊʦֹוʠʢʠʩʪʦʥ ʠʥ ʨʘʚʘʥʜ ʤʫʪʪʘʩʠʣ ʠʜʦʤʘ ʜʦʨʘʜ. ɼʘʚʨʘʠ ʜʠʛʘʨʛʫʥʩʦʟ  ʜʘʨ ʠץʪʠʩʦʜʠʸʪʠ 

ʊʦֹוʠʢʠʩʪʦʥ, ʷʲʥʝ ʛʫʟʘʰʪʘʥ ʙʘ ʥʠʟʦʤʠ ʩʘʥʦʘʪ-ʢʠʰʦʚʘʨʟ , ʨʘץʘʤʠʢʫʥʦʥʠʠ ʠץʪʠʩʦʜʠʸʪ ʤʘץʦʤʠ 

ʥʘʟʘʨʨʘʩ ʜʦʨʘʜ ʚʘ ʪʘʤʦʤʠ ʢʦʨʭʦʥʘ״ʦʠ ʥʘʚʪʘʲʩʠʩʠ ʠʩʪʝ״ʩʦʣ  ʙʦʷʜ ʙʦ ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʤʫʦʩʠʨ 

ʪʘֹ״וʠʟʦʥʠʜʘ ʰʘʚʘʥʜ, ʙʦ ʥʠʟʦʤʠ ʠʜʦʨʘʢʫʥʠʠ ʨʘץʘʤ  ʪʘʲʤʠʥ ʛʘʨʜʘʥʜ, ʜʘʨ ʦʥ ʩʫʨʘʪ ʜʦʨʦʠ 

ʩʦʣ״ʦʙʠʣʠʷʪʠ ʙʘʣʘʥʜ ʠʩʪʝץ  ʤʝʛʘʨʜʘʥʜ; 

- ʨʘץʘʤʠʢʫʥʦʥʠʠ ʩʦ״ʘʠ ʤʘʦʨʠʬ ïʙʘ ʠʥ ʤʫʥʦʩʠʙʘʪ ʙʦʷʜ ץʘʡʜ ʢʘʨʜ, ʢʠ ״ʘʤʘʠ ʠʣʤ״ʦ ʘʟ 

ʤʘʦʨʠʬ ʩʘʨʯʘʰʤʘ ʤʝʛʠʨʘʥʜ. ɸʟ ʠʥ ʨ , ʇʨʝʟʠʜʝʥʪʠ ʢʠʰʚʘʨ ʤʫ״ʪʘʨʘʤ ʕʤʦʤʘʣ  ʈʘ״ʤʦʥ ʙʘ ʠʥ 

ʩʦ״ʘ ʪʘʚʘֹוֹוʫ״ʠ ʙʝʚʦʩʠʪʘʠ ʟʦ״ʠʨ ʤʝʥʘʤʦʷʜ, ʢʠ ʠʥ ʙʘʨʦʠ ʦʷʥʜʘʠ ʜʫʨʘʭʰʦʥʠ ʢʠʰʚʘʨʘʤʦʥ ʭʝʣʝ 

ʤʫ״ʠʤ ʤʝʙʦʰʘʜ. ʅʠʟʦʤʠʠ ʨʘץʘʤʠʢʫʥʦʥʠʠ ʪʘ״ʩʠʣʦʪ ʙʘ ʦʥ ʘʩʦʩ ʸʬʪʘʘʩʪ, ʢʠ ʪʘʤʦʤʠ 

ʩʠʥʬʭʦʥʘ״ʦʠ ʤʫʘʩʩʠʩʘ״ʦʠ ʪʘ״ʩʠʣʦʪʠ ʤʠʸʥʘʠ ʫʤʫʤ  ʚʘ ʦʣʠʠ ʢʠʰʚʘʨ ʙʦ ʢʦʤʧʶʪʝʨ״ʦʠ 

ʟʘʤʦʥʘʚ  ʤʫֹוʘ״״ʘʟ ʛʘʨʜʠʜʘ, ʜʘʨ ʨʘʚʘʥʜʠ ʪʘʲʣʠʤ ʘʟ ʪʘʭʪʘ״ʦʠ ʵʣʝʢʪʨʦʥ  ʚʘ ʜʠʛʘʨ 

ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʠʨʪʠʙʦʪʠʶ ʠʪʪʠʣʦʦʪ  ʙʘ ʪʘʚʨʠ ʚʘʩʝʲ ʠʩʪʠʬʦʜʘ ʙʫʨʜʘ ʰʘʚʘʥʜ. ׳ʘʤʯʫʥʠʥ ʟʘʨʫʨ 

ʘʩʪ, ʢʠ ʜʘʨ ʨʘʚʘʥʜʠ ʨʘץʘʤʠʢʫʥʦʥʠʠ ʠץʪʠʩʦʜʠʸʪʠ ʢʠʰʚʘʨʘʤʦʥ ʦʤʦʜʘʩʦʟʠʠ ʠʭʪʠʩʦʩ״ʦʠ ʥʘʚʝ, ʢʠ 

ʜʘʨ ʙʦʟʦʨʠ ʤʝ״ʥʘʪ ʨʘץʦʙʘʪʧʘʟʠʨʘʥʜ, ֹוʦʨ  ʢʘʨʜʘ ʰʘʚʘʥʜ; 

- ʨʘץʘʤʠʢʫʥʦʥʠʠ ʩʦ״ʘʠ ʪʘʥʜʫʨʫʩʪ ï ʩʦ״ʘʠ ʪʘʥʜʫʨʫʩʪʠʨʦ ʘʣʙʘʪʪʘ, ʙʝ ʥʠʟʦʤʠ ʨʘץʘʤ  

ʪʘʩʘʚʚʫʨ ʢʘʨʜʘʥ סʘʡʨʠ ʠʤʢʦʥ ʘʩʪ. ɸʟʙʘʩʢʠ ʪʘʤʦʤʠ ʬʘʲʦʣʠʷʪʠ ״ʘʤʘʨ ʟʘʠ ʠʥ ʩʦ״ʘ ʙʘ ʪʝʭʥʠʢʘ ʚʘ 

ʪʝʭʥʦʣʦʛʠʷʠ ʥʘʚʪʘʨʠʥ ʚʦʙʘʩʪʘ ʘʩʪ, ʦʥ ʙʦʷʜ ʜʘʨ ʙʘʨʦʙʘʨʠ ֹוʘ״ʦʥʠʰʘʚ ֹוʦʤʝʘʠ ʤʫʦʩʠʨ ʤʫ״ʪʘʜʠʣ 

ʨʫʰʜ ʥʘʤʦʷʜ. ʄʘʩʘʣʘʥ, ʙʘʨʦʠ ʤʫʘʡʷʥ ʢʘʨʜʘʥʠ ״ʘʤʘ ʛʫʥʘ ʙʝʤʦʨ  ʚʘ ʪʘʰʭʠʩʠ ʜʫʨʫʩʪ, 

ʤʫʪʘʭʘʩʩʠʩʠ ʩʦ״ʘʠ ʪʠʙ ʙʦʷʜ ʘʟ ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʤʫʦʩʠʨ ʠʩʪʠʬʦʜʘ ʙʘʨʘʜ, ʯʫʥʢʠ, ʥʠʟʦʤ ʨʘץʘʤ  

ʜʘʨ ʠʥ ʩʘʤʪ ʜʘʨ ʪʘʤʦʤʠ ʢʠʰʚʘʨ״ʦʠ ֹוʘ״ʦʥ ʙʘ ʪʘʚʨʠ ʥʘʟʘʨʨʘʩ ʤʫʰʦ״ʠʜʘ ʤʝʰʘʚʘʜ ʚʘ ּתʫʤ״ʫʨʠʠ 

ʊʦֹוʠʢʠʩʪʦʥ ʥʠʟ ʘʟ ʠʥ ʨʘʚʘʥʜ ʙʦʷʜ ʜʘʨ ʢʘʥʦʨ ʥʘʙʦʰʘʜ. ɹʦ ʜʘʩʪʛʠʨʠʠ ʙʝʚʦʩʠʪʘʠ ɸʩʦʩʛʫʟʦʨʠ 
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ʩʫʣ״ʫ ʚʘ״ʜʘʪʠ ʤʠʣʣ  ïʇʝʰʚʦʠ ʤʠʣʣʘʪ, ʇʨʝʟʠʜʝʥʪʠ ּתʫʤ״ʫʨʠʠ ʊʦֹוʠʢʠʩʪʦʥ ʤʫ״ʪʘʨʘʤ ʕʤʦʤʘʣ  

ʈʘ״ʤʦʥ ʠʥ ʩʦ״ʘ ʨ ʟ ʪʦ ʨ ʟ ʙʘ ʧʝʰʨʘʚʠ״ʦʠ ʥʘʟʘʨʨʘʩ ʥʦʠʣ ʤʝʛʘʨʜʘʜ; 

- ʨʘץʘʤʠʢʫʥʦʥ  ʜʘʨ ʩʦ״ʘʠ ʥʘץʣʠʸʪ - ֹוʦʤʝʘʠ ʤʦ ʜʘʨ ʙʘʨʦʙʘʨʠ ʜʠʛʘʨ ʩʦ״ʘ״ʦ, ʥʘʪʠֹוʘʠ 

ʨʘץʘʤʠʢʫʥʦʥʠʨʦ ʜʘʨ ʩʦ״ʘʠ ʥʘץʣʠʸʪ ʙʘʨʘʲʣʦ ʵ״ʩʦʩ ʤʝʥʘʤʦʷʜ, ʟʝʨʦ ʦʥ ʘʣʣʘʢʘʡ ʜʘʨ ʠʥ ʩʦ״ʘ 

ʪʘʜʨʠֹוʘʥ ʙʘ ʚʫץʫʲ ʤʝʧʘʡʚʘʥʜʘʜ. ּתʘ״ʦʥʠ ʠʤʨʟʘʨʦ ʙʝ ʟʘʤʠʤʘ״ʦʠ ʨʘץʘʤʠʠ ʩʦ״ʘʠ ʥʘץʠʸʪ 

ʪʘʩʘʚʚʫʨ ʢʘʨʜʘʥ ʜʫʰʚʦʨ ʘʩʪ, ʯʫʥʢʠ ʦʥ ʥʘ ʪʘʥ״ʦ ʜʘʨ ʙʦʨʘʠ ʨʦ״״ʦ, ʙʘʣʢʠ ʜʘʨ ʙʦʨʘʠ ʧʫʨ״ʘʨʘʢʘʪ 

ʙʫʜʘʥʠ ʦʥ״ʦ, ʪʘʤʙʘʰʘʚ  ʚʘ ʩʘʜʘʤʘ״ʦ, ʩʠʬʘʪʠ ʬʘʨʰʠ (ʨ ʧ ʰʠ) ʦʥ ʚʘ סʘʡʨʘ ʤʘʲʣʫʤʦʪʨʦ ʜʘʨ ʙʘʨ 

ʤʝʛʠʨʘʜ. ּתʘ״ʦʥ ʠʤʨ ʟ ʘʣʣʘʢʘʡ ץʘʪʦʨ״ʦʠ ʙʝʩʘʨʥʠʰʠʥʠ ʤʝʪʨʦ, ʘʚʪʦʙʫʩ״ʦ ʚʘ ʜʨʦʥ״ʦʨʦ ʙʘ ʪʘʚʨʠ 

ʬʘʲʦʣ ʦʟʤʦʠʰ ʤʝʥʘʤʦʷʜ. ɸʟ ʠʥ ʨ , ʜʘʨ ּתʫʤ״ʫʨʠʠ ʊʦֹוʠʢʠʩʪʦʥ ֹוʦʨ  ʥʘʤʫʜʘʥʠ ʥʘץʣʠʸʪʠ ʙʘʨץ , 

ʘʟ ֹוʫʤʣʘ ʜʘʨ ʰʘ״ʨ״ʦ ʚʘ ʤʘʚʟʝ״ʦʠ ʘ״ʦʣʠʥʠʰʠʥ ʘʚʪʦʙʫʩ״ʦʠ ʙʘʨץ , ʪʨʦʣʣʝʡʙʫʩ״ʦʠ ʙʘʨץ  ʚʘ 

ʘʚʪʦʤʦʙʠʣ״ʦʠ ʙʘʨץʠʠ ʜʘʚʣʘʪʠʶ ʰʘʭʩ ʙʘʤʘʚʨʠʜ ʜʦʥʠʩʪʘ ʤʝʰʘʚʘʜ, ʟʝʨʦ ʙʘʨʪʘʨʠʠ ʯʫʥʠʥ 

ʥʘץʣʠʸʪ ʜʘʨ ʦʥ ʘʩʪ, ʢʠ ʦʥ״ʦ ʙʘ ʤʫ״ʠʪʠ ʟʠʩʪ ʚʘ ʠץʣʠʤʠ ʩʘʡʸʨʘ ʙʝʟʘʨʘʨ ʘʩʪ ʚʘ ʠʥʯʫʥʠʥ ʭʘʨʦֹוʦʪʠ 

ʢʘʤʨʦ ʪʘʣʘʙ ʤʝʥʘʤʦʷʥʜ; 

- ʨʘץʘʤʠʢʫʥʦʥ  ʜʘʨ ʩʦ״ʘʠ ʬʘʲʦʠʷʪʠ ʙʦʥʢʜʦʨ  ʚʘ ʤʦʣʠʷ - ʜʘʨ ʠʥ ֹוʦʜʘ ɹʦʥʢʠ ʤʠʣʣ  

ʜʘʨ ʷʢֹוʦʷʛ  ʙʦ ɺʘʟʦʨʘʪʠ ʤʦʣʠʷ ʚʘ ʜʠʛʘʨ ʚʘʟʦʨʘʪʫ ʠʜʦʨʘ״ʦʠ ʜʘʭʣʜʦʨ ֹוʠ״ʘʪʠ ʛʫʩʪʘʨʠʰʠ 

ʬʘʨʦʛʠʨʠ ʩʠʸʩʘʪʠ ʤʦʣʠʷʚ  ʚʘ ʙʦʥʢʜʦʨ  ʜʘʨ ʢʠʰʚʘʨ, ʨʫʰʜʠ ʰʘʙʘʢʘʠ ʭʠʟʤʘʪʨʘʩʦʥʠ״ʦʠ 

ʤʦʣʠʷʚʠʠ ʨʘץʘʤ ʦʨוֹ ,  ʥʘʤʫʜʘʥʠ ״ʠʩʦʙʙʘʨʦʙʘʨʢʫʥʠ״ʦʠ סʘʡʨʠ ʥʘץʜ , ʧʝʰʥʠ״ʦʜʠ 

ʭʠʜʤʘʪʨʘʩʦʥʠ״ʦʠ ʛʫʥʦʛʫʥʠ ʙʦʥʢ , ʠʥʯʫʥʠʥ ״ʠʤʦʷʠ ״ʫץʫ״ץʦʠ ʠʩʪʠʬʦʜʘʙʘʨʘʥʜʘʛʦʥ ʘʟ 

ʭʠʟʤʘʪʨʘʩʦʥʠʠ ʤʦʣʠʷʚ  ʚʘ ʙʘʨʦʠ ʙʘʣʘʥʜ ʙʘʨʜʦʰʪʘʥʠ ʩʘʚʦʜʠ ʤʦʣʠʷʚ  ʚʘ ʙʦʥʢʜʦʨ  ʯʦʨʘ״ʦʠ 

ʟʘʨʫʨ  ʙʦʷʜ ʘʥʜʝʰʘʥʜ. 

ɸʤʘʣʘʥ ʜʘʨ ʪʘʤʦʤʠ ʩʦ״ʘ״ʦʠ ״ʘʸʪʘʥ ʤʫ״ʠʤʠ ּתʫʤ״ʫʨʠʠ ʊʦֹוʠʢʠʩʪʦʥ ʥʠʟʦʤʠ 

ʨʘץʘʤʠʢʫʥʦʥ  ʙʘ ʪʘʚʨʠ ʚʘʩʝʲ ʪʘʪʙʠץ ʢʘʨʜʘ ʤʝʰʘʚʘʜ ʚʘ ʘʬʟʘʣʠʷʪ״ʦʠ ʠʥ ʥʠʟʦʤʨʦ ʯʫʥʠʥ 

ʙʘ״ʦʛʫʟʦʨ  ʢʘʨʜʘʥ ʤʫʤʢʠʥ ʘʩʪ: 

- ʜʘʨ ʙʦʟʦʨ״ʦʠ ֹוʘ״ʦʥ  ʤʘʚץʝʠ ʰʦʠʩʪʘʨʦ ʧʘʡʜʦ ʢʘʨʜʘʥ; 

- ʙʘʣʘʥʜ ʙʘʨʜʦʰʪʘʥʠ ״ʦʩʠʣʥʦʢʠʠ ʤʝ״ʥʘʪ; 

- ʙʘʣʘʥʜ ʙʘʨʜʦʰʪʘʥʠ ʨʘץʦʙʘʪʧʘʟʠʨʠʠ ʠץʪʠʩʦʜʠʸʪʠ ʤʠʣʣ ; 

- ʢʦ״ʠʰ ʜʦʜʘʥʠ ʘʨʟʠʰʠ ʘʩʣʠʠ ʤʘ״ʩʫʣʦʪʠ ʭʦֹוʘʛʠʠ ʭʘʣץ; 

- ʪʘʲʩʠʩ ʜʦʜʘʥʠʠ ֹוʦʡ״ʦʠ ʥʘʚʠ ʢʦʨʠʠ ʰʦʠʩʪʘ; 

- ʙʘʣʘʥʜ ʙʘʨʜʦʰʪʘʥʠ ʜʘʨʘֹוʘʠ ʢʦʥʝʲ ʛʘʨʜʦʥʜʘʥʠ ʪʘʣʘʙʦʪʠ ʦʜʘʤʦʥ; 

- ʢʦ״ʠʰ ʜʦʜʘʥʠ ʩʘʪ״ʠ ʢʘʤʙʠʟʦʘʪ  ʚʘ ʙʘʨ״ʘʤ ʜʦʜʘʥʠ ʥʦʙʘʨʦʙʘʨʠ״ʦʠ ʠֹוʪʠʤʦ . 

ɼʘʨ ʠʥ ʜʘʚʨʘ ʨʘץʘʤʠʢʫʥʦʥʠʠ ʥʠʟʦʤʠ ʙʦʥʢ  ʜʘʨ ʪʘ״ʠʷ ʚʘ ʪʘʪʙʠץʠ ʟʘʤʠʤʘ״ʦʠ ʵʣʝʢʪʨʦʥʠʠ 

ʧʘʨʜʦʭʪ, ʙʘ ʤʦʥʘʥʜʠ ɸʣʠʬ ʄʦʙʠ, ʥʠʟʦʤʠ ʧʘʨʜʦʭʪʠ ɹʦʥʢʠ ʕʩʭʘʪʘ, ɸʤʦʥʘʪ ɹʦʥʢ ʚʘ ׳ʫʤʦ ʜʘʨ 

ʩʘʬʠ ʧʝʰ ץʘʨʦʨ ʜʦʨʘʥʜ, ʠʤʢʦʥʠʷʪʠ ʧʘʨʜʦʭʪ ʙʠʜʫʥʠ ʥʘץʜʨʦ ʜʘʨ ʤʘסʦʟʘ״ʦ ʚʘ ʤʘʨʢʘʟ״ʦʠ ʩʘʚʜʦʶ 

ʙʦʟʦʨ״ʦ ʚʘʩʝʲ ʥʘʤʫʜʘ, ʥʠʟʦʤʠ ʧʘʨʜʦʭʪʠ ʭʠʟʤʘʪʨʘʩʦʥʠʠ ʢʦʤʤʫʥʘʣ , ʧʘʨʜʦʭʪʠ ץʘʨʟ״ʦ, 

ʠʥʪʠץʦʣʠ ʤʘʙʣʘ״סʦʨʦ, ʯ  ʜʘʨ ʜʦʭʠʣʠ ʢʠʰʚʘʨ ʚʘ ʯ  ʙʘ ʭʦʨʠֹוʘ ʙʘ ʨʦ״ ʤʦʥʜʘʘʥʜ. ּתʦʨ  ʥʘʤʫʜʘʥʠ 

ʭʠʟʤʘʪʨʘʩʦʥʠʠ ʀʥʪʝʨʥʝʪ-ʙʦʥʢʠʥʛ ʙʘ ʩʦ״ʠʙʢʦʨʦʥ ʠʤʢʦʥʠʷʪ ʤʝʜʠ״ʘʜ, ʢʠ ʭʘʨʦֹוʦʪʠ ʤʦʣʠʷʚ , 

ʠʩʦʙʙʘʨʦʙʘʨʢʫʥ״  ʚʘ ʚʘץʪʠ ʠʩʪʠʬʦʜʘʠ ʭʠʟʤʘʪʨʘʩʦʥʠ״ʦʠ ʙʦʥʢʠʨʦ ʢʦ״ʠʰ ʜʠ״ʘʥʜ. 

ɺʦʙʘʩʪʘ ʙʘ ʠʥ, ʘʥʜʝʰʠʜʘʥʠ ʪʘʜʙʠʨ״ʦʝ, ʢʠ ʙʘ ʨʫʰʜʠ ʥʠʟʦʤʠ ʨʘץʘʤ  ʜʘʨ ʢʠʰʚʘʨ 

ʤʫʩʦʠʜʘʪ ʤʝʢʫʥʘʥʜ, ʪʘץʦʟʦʠ ʟʘʤʦʥ ʤʝʙʦʰʘʥʜ, ʟʝʨʦ ʨʘץʘʤʠʢʫʥʦʥʠʠ ʜʠʣʭʦ״ ʩʦ״ʘʠ ״ʘʸʪʠ ֹוʦʤʝʘ 

ʚʘ ʜʘʨ ʤʘֹוʤ ʲ ʠץʪʠʩʦʜʠʸʪʠ ʢʠʰʚʘʨ ʙʘ ʷʢ ʧʘʜʠʜʘʠ ״ʘʪʤ  ʪʘʙʜʠʣ ʤʝʸʙʘʜ. ɹʘʨʦʠ ʙʘ ʚʦץʝʠʷʪ 

ʪʘʙʜʠʣ ʜʦʜʘʥʠ ʠץʪʠʩʦʜʠʸʪʠ ʨʘץʘʤ , ʙʦʷʜ ʚʘʟʠʬʘ״ʦʠ ʟʝʨʠʥ ״ʘʣ ʛʘʨʜʘʥʜ: 

ï ʙʘʣʘʥʜ ʙʘʨʜʦʰʪʘʥʠ ʩʘʪ״ʠ ʩʘʚʦʜʥʦʢʠʠ ʨʘץʘʤʠʠ ʘ״ʦʣ ; 

ï ʨʫʰʜʠ ʠʥʬʨʘʩʦʭʪʦʨʠ ʨʘץʘʤ ; 
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ï ʪʘʡʸʨ ʥʘʤʫʜʘʥʠ ʤʫʪʘʭʘʩʩʠʩʦʥʠ ʢʘʩʙ ; 

ï ʙʘʣʘʥʜ ʙʘʨʜʦʰʪʘʥʠ ʩʘʪ״ʠ ʦʛʦ״ʠʠ ʘ״ʦʣ  ʜʘʨ ʙʦʨʘʠ ʥʠʟʦʤʠ ʠץʪʠʩʦʜʠ ʨʘץʘʤ : 

ï ʙʘ ʨʦ״ ʤʦʥʜʘʥʠ ʢʦʨ״ʦʠ ʬʘ״ʤʦʥʜʘʜʠ״  ʚʘ ʙʘʨʛʫʟʦʨʠʠ ʩʝʤʠʥʘʨ״ʦ ʙʘʨʦʠ ʩʦ״ʘ״ʦʠ 

ʤʫʰʘʭʭʘʩ ʚʘ סʘʡʨʘ. 

ɹʦ ʨʦ״ʘʥʜʦʟ  ʥʘʤʫʜʘʥʠ ʠץʪʠʩʦʜʠ ʨʘץʘʤ  ʚʘʟʲʠʷʪʠ ʙʘ״ʩʙʘʨʘʥʛʝʟʝ ʜʘʨ ʤʘʥʟʘʨʠ ʙʘʭʰ״ʦʠ 

ʢʠʰʚʘʨ ʙʘ ʤʠʸʥ ʦʤʘʜʘ, ʩʦ״ʘ״ʦʠ ʥʘʚʠ ʠץʪʠʩʦʜ  ʪʘʰʘʢʢʫʣ ʤʝʸʙʘʥʜ. ɸʛʘʨ ʠʥ ʩʦ״ʘ״ʦ ʜʘʨ ʙʫʥʸʜʠ 

ʠʥʬʨʘʩʦʭʪʦʨʠ ʨʘץʘʤ  ʤʫʚʘʬʬʘץ ʰʘʚʘʥʜ, ʦʥ ʤʝʪʘʚʦʥʘʜ ʙʘ ʨʫʰʜʠ ץʘʚʠʠ ʠץʪʠʩʦʜʠʸʪ ʦʚʘʨʜʘ 

ʨʘʩʦʥʘʜ. ɹʘʲʟʝ ʘʟ ʠʥ ʩʦ״ʘ״ʦ ʤʝʪʘʚʦʥʘʥʜ ״ʘʪʪʦ ʷʢ ץʘʜʘʤʠ ʪʝʭʥʦʣʦʛʠʨʦ ץʘʪʲʠ ʥʘʟʘʨ ʥʘʤʦʷʥʜ, ʢʠ 

ʠץʪʠʩʦʜʜʦʥ״ʦʠ ʚʘʨʟʠʜʘ ʦʥʨʦ çֹוʘ״ʠʰè ʤʝʥʦʤʘʥʜ. ʄʘʩʘʣʘʥ, ʩʦ״ʘʝ, ʢʠ ״ʘʥ ʟ ʪʝʣʝʬʦʥʠ ʢʦʨ  

ʥʘʜʦʨʘʜ, ʰʘʙʘʢʘʠ ʤʦʙʠʣ  ʥʘʩʙ ʤʝʢʫʥʘʜ ʚʘ ʘʟ ʠʥ ʨ , ʙʦ ʩʦ״ʘ״ʦʠ ʧʝʰʨʘʬʪʘ ʜʘʨ ʷʢ ʩʘʪ״ʠ 

ʪʝʭʥʦʣʦʛ  ʦʠ״סʠʢʘʨʜʘ, ʢʠ ʤʘʙʣʘץץʦʠ ʩʫʩʪʪʘʨʘ״ʘ״ʘʨʦʨ ʤʝʛʠʨʘʜ. ɸʟ ʪʘʨʘʬʠ ʜʠʛʘʨ, ʠʥ ʙʘʨʦʠ ʩʦץ 

ʢʦʬ  ʥʘʜʦʨʘʥʜ ʚʘ ʙʘ ʙʦʟʦʨʠ ʩʘʨʤʦʷ ʜʘʩʪʨʘʩ  ʥʘʜʦʨʘʥʜ, ʤʫʰʢʠʣ ʤʝʛʘʨʜʘʜ [5, 225]. 

ʇʘ״ʥʰʘʚʠʠ ʙʦʩʫʨʲʘʪʠ ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʨʘץʘʤ  ʜʘʨ ʦʷʥʜʘ ֹוʘʥʙʘ״ʦʠ ʙʠʩʸʨʠ ʬʘʲʦʣʠʷʪʠ 

ʠץʪʠʩʦʜ  ʚʘ ʠֹוʪʠʤʦʠʨʦ ʪʘסʡʠʨ ʤʝʜʠ״ʘʜ. ɸʟ ʠʥ ʨ , ʚʘʩʝʲʰʘʚʠʠ ʨʘʭʥʘʠ ʨʘץʘʤ  ʙʘ ʢʠʰʚʘʨ״ʦʠ 

ʨ  ʙʘ ʪʘʨʘץץ  ʜʘʨ ʨʫʰʜʠ ʠץʪʠʩʦʜʠʸʪ ʪʘ״ʜʠʜ ʤʝʢʫʥʘʜ. ּתʦʨʠʢʫʥʠʠ ʦץʠʣʦʥʘʠ ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʥʘʚ, 

ʪʘʚʩʝʘʠ ʰʘʨʠʢ  ʚʘ ʤʫʘʡʷʥ ʢʘʨʜʘʥʠ ʨʫʰʜʠ ʠץʪʠʩʦʜʠ ʨʘץʘʤ  ʜʘʨ ʙʘʨʦʙʘʨʠ ʪʘʲʩʠʨʠ ʨʘʚʘʥʜ״ʦʠ 

 .ʦʟʦ ʤʝʢʫʥʘʜץʠʣʦʥʘʠ ʩʪʨʘʪʝʛʠʨʦ ʪʘץʙʘʨʠʠ ʦ״ʦʥʠʰʘʚ, ʨʦ״ʘוֹ

ʀʤʨ ʟ ʊʦֹוʠʢʠʩʪʦʥ ʠʤʢʦʥʠʷʪʠ ʭʫʙʝ ʜʦʨʘʜ, ʢʠ ʠץʪʠʜʦʨʠ ʭʫʜʨʦ ʘʤʘʣ  ʩʦʟʘʜ ʚʘ ʜʘʨ ץʘʪʦʨʠ 

ʧʝʰʦ״ʘʥʛ״ʦʠ ʠʥץʠʣʦʙʠ ʠץʪʠʩʦʜʠ ʨʘץʘʤ  ʦʣ ʥʘʤʦʷʜ. ʉʘʤʘʨʘʠסʠ ʩʘʟʦʚʦʨʠ ʭʫʜʨʦ ʠʰ״ʦʡʛʦוֹ 

ʨʘץʘʤʠʢʫʥʦʥʠʠ ʠץʪʠʩʦʜʠʸʪ ʤʝʪʘʚʦʥʘʜ ʠץʪʠʩʦʜʠ ʤʠʣʣʠʠ ʢʠʰʚʘʨʠ ʤʦʨʦ ʙʘʣʘʥʜ ʙʘʨʜʦʰʪʘ, 

ʤʘֹוʤ ʠ ʤʘ״ʩʫʣʦʪʠ ʜʦʭʠʣʠʠ ʢʠʰʚʘʨʨʦ ʘʬʟʦʠʰ ʜʠ״ʘʜ. 
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ɸʨʠʧʦʚʘ  ʄ. ʈ. 

ʍʫʜʞʘʥʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ɹ. ɻʘʬʫʨʦʚʘ 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜʩʪʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʫʯʝʙʥʦʤ 

ʧʨʦʮʝʩʩʝ ʩʨʝʜʥʝʡ ʰʢʦʣʳ ʧʦʟʚʦʣʷʝʪ: 

ï ʧʨʠʜʘʪʴ ʫʯʝʙʥʦʤʫ ʧʨʦʮʝʩʩʫ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʡ ʣʠʯʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ 

ʭʘʨʘʢʪʝʨ ʟʘ ʩʯʸʪ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʜʠʘʣʦʛʘ; 

ï ʩʬʦʨʤʠʨʦʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʪʨʘʝʢʪʦʨʠʶ ʦʙʫʯʝʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʫʯʘʱʝʛʦʩʷ, 

ʠʩʧʦʣʴʟʫʷ ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʦʜʙʦʨʘ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʫʯʝʙʥʳʭ ʟʘʜʘʥʠʡ 

ʠ ʦʢʘʟʘʥʠʷ ʦʧʝʨʘʪʠʚʥʦʡ ʧʦʤʦʱʠ ʚ ʫʩʣʦʚʠʷʭ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ; 

ï ʨʘʟʚʠʚʘʪʴ ʫ ʫʯʘʱʠʭʩʷ ʫʤʝʥʠʷ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʝ ʟʘ ʩʯʸʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʦʠʩʢʘ ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʛʣʦʙʘʣʴʥʦʡ ʠ ʣʦʢʘʣʴʥʳʭ ʩʝʪʷʭ; 

ï ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʢʦʥʪʨʦʣʴ ʫʩʚʦʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ; 

ï ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʫʯʝʙʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʯʘʱʠʭʩʷ, ʧʦʚʳʰʘʷ ʠʭ ʤʦʪʠʚʘʮʠʶ ʚ 

ʫʩʣʦʚʠʷʭ ʥʘʛʣʷʜʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʵʢʨʘʥʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʘʫʜʠʦʚʠʟʫʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʯʘʱʠʤʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ 

ʨʘʟʣʠʯʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʠ ʪ.ʜ. 

ɺʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʯʘʩʪʠʯʥʦ ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʯʝʙʥʳʭ 

ʩʨʝʜʩʪʚʘʭ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ [4]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʤʘʪʝʤʘʪʠʢʠ ʚ ʩʨʝʜʥʠʭ 

ʰʢʦʣʘʭ ʩʧʦʩʦʙʩʪʚʫʝʪ: 

ï ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʤʦʪʠʚʘʮʠʠ ʦʙʫʯʝʥʠʷ ʟʘ ʩʯʸʪ ʥʘʛʣʷʜʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʛʨʘʬʠʢʦʚ, ʜʠʘʛʨʘʤʤ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ ʥʘ ʵʢʨʘʥʝ, ʚʢʨʘʧʣʝʥʠʷ ʠʛʨʦʚʳʭ 

ʩʠʪʫʘʮʠʡ; 

ï ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʫʯʘʱʠʭʩʷ ʟʘ ʩʯʸʪ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʦʠʩʢʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʢʦʤʤʝʥʪʘʨʠʝʚ ʠ ʧʦʜʩʢʘʟʦʢ; 

ï ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

ï ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘ ʩʯʸʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. 

ʇʨʠ ʚʳʙʦʨʝ ʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʫʯʝʙʥʦʛʦ ʧʨʝʜʤʝʪʘ ʤʘʪʝʤʘʪʠʢʠ, ʩʧʝʮʠʬʠʢʫ ʥʘʫʢʠ 

ʤʘʪʝʤʘʪʠʢʠ, ʝʸ ʧʦʥʷʪʠʡʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʪʝʤʘʪʠʢʠ ʠ ʝʸ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. 

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʩʨʝʜʩʪʚʫ ʦʙʫʯʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ, 

ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʚʟʘʠʤʦʩʚʷʟʘʥʥʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʚʥʝʰʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʚʥʫʪʨʝʥʥʠʭ (ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ, ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʠ 

ʤʝʪʦʜʠʯʝʩʢʠʭ) ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʨʝʜʩʪʚʫ ʦʙʫʯʝʥʠʷ, ʫʯʠʪʳʚʘʶʪ ʨʝʘʣʴʥʳʝ ʜʠʜʘʢʪʠʯʝʩʢʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ, ʠʭ ʦʨʠʝʥʪʘʮʠʶ ʥʘ ʢʦʤʧʣʝʢʩʥʦʝ 

ʤʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʚʩʝʭ ʝʛʦ ʵʪʘʧʘʭ. 
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ɺ ʩʪʘʪʴʝ ʦʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʣʝʢʪʨʦʥʥʳʝ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ: 

1. ʂʦʤʧʣʝʢʩʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ ʚ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʦʙʫʯʝʥʠʷ. 

ʅʝʦʙʭʦʜʠʤʦ ʩʦʝʜʠʥʷʪʴ ʪʨʘʜʠʮʠʦʥʥʳʝ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ ʩ ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʠ ʧʦʩʪʨʦʠʪʴ 

ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʵʬʬʝʢʪʠʚʥʫʶ ʜʠʜʘʢʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, ʘʢʪʠʚʠʟʠʨʫʷ ʤʳʰʣʝʥʠʝ ʦʙʫʯʘʝʤʳʭ, 

ʧʨʠʜʘʚʘʷ ʧʨʦʙʣʝʤʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʳʡ ʭʘʨʘʢʪʝʨ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʤʫ ʪʨʫʜʫ ʦʙʫʯʘʝʤʳʭ [1]. 

ʆʧʠʨʘʷʩʴ ʥʘ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʢʫʨʩʘ 

ʤʘʪʝʤʘʪʠʢʠ ʩʣʝʜʫʝʪ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʪʦ, ʯʪʦ ʪʦʣʴʢʦ ʢʦʤʧʣʝʢʩʥʦʝ, ʩʚʷʟʘʥʥʦʝ ʝʜʠʥʳʤ 

ʜʠʜʘʢʪʠʯʝʩʢʠʤ ʟʘʤʳʩʣʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʠ ʩʨʝʜʥʝʡ ʰʢʦʣʳ. 

2. ʆʨʛʘʥʠʟʘʮʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. 

ʆʩʥʦʚʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʠ ʚ ʩʨʝʜʥʝʡ ʰʢʦʣʝ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʷʚʣʷʶʪʩʷ:  

1) ʦʜʠʥ ʦʨʛʘʥ ʫʧʨʘʚʣʝʥʠʷ (ʧʝʜʘʛʦʛ) ʠ ʤʥʦʛʦ ʫʧʨʘʚʣʷʝʤʳʭ ʵʣʝʤʝʥʪʦʚ (ʦʙʫʯʘʝʤʳʭ ʩ 

ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʧʦʜʛʦʪʦʚʢʠ, ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ). ʇʝʜʘʛʦʛ ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʥʘ 

çʫʩʨʝʜʥʸʥʥʦʛʦè ʦʙʫʯʘʝʤʦʛʦ;  

2) ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʦʙ ʫʩʚʦʝʥʠʠ ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʥʝ ʧʦʩʪʦʷʥʥʦ, ʘ 

ʪʦʣʴʢʦ ʥʘ ʢʦʥʪʨʦʣʷʭ. ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʥʝ ʟʥʘʝʪ ʩʪʝʧʝʥʴ ʫʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʚ ʢʘʞʜʳʡ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ ʠ ʧʦʵʪʦʤʫ ʥʝ ʤʦʞʝʪ ʦʧʝʨʘʪʠʚʥʦ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʩʚʦʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ;  

3) ʧʝʜʘʛʦʛ ʦʛʨʘʥʠʯʝʥ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʦʙʫʯʘʝʤʳʭ ʚ ʩʦʩʪʦʷʥʠʠ 

ʧʦʩʪʦʷʥʥʦʡ ʘʢʪʠʚʥʦʡ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʅʘʟʚʘʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʚʦʟʤʦʞʥʦ ʫʩʪʨʘʥʠʪʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ 

ʦʙʫʯʝʥʠʷ, ʥʦ ʥʝʦʙʭʦʜʠʤʦ ʪʱʘʪʝʣʴʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʘʜʘʧʪʠʚʥʫʶ ʤʦʜʝʣʴ ʜʝʡʩʪʚʠʡ ʧʝʜʘʛʦʛʘ, 

ʫʯʠʪʳʚʘʶʱʝʡ ʮʝʣʠ, ʤʝʪʦʜʳ, ʨʝʟʫʣʴʪʘʪʳ ʦʙʫʯʝʥʠʷ, ʨʝʰʘʷ ʟʘʜʘʯʫ ʜʠʘʛʥʦʩʪʠʢʠ ʫʨʦʚʥʷ ʟʥʘʥʠʡ 

ʦʙʫʯʘʝʤʦʛʦ ʠ ʟʘʜʘʯʫ ʫʧʨʘʚʣʝʥʠʷ ʝʛʦ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʋʧʨʘʚʣʝʥʠʝ 

ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʩʪʦʠʪ ʚ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʦʧʪʠʤʘʣʴʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʫʩʚʦʝʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʟʥʘʥʠʡ ʟʘ 

ʤʠʥʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʠʣʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʙʲʸʤʘ ʟʥʘʥʠʡ ʟʘ ʟʘʜʘʥʥʦʝ ʚʨʝʤʷ. 

3. ʇʦʜʛʦʪʦʚʣʝʥʥʦʩʪʴ ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ ʢ ʧʨʠʤʝʥʝʥʠʶ ʥʦʚʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʯʝʥʠʷ. ʈʦʣʴ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʚ ʫʩʣʦʚʠʷʭ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ 

ʦʙʫʯʝʥʠʷ ʦʩʪʘʸʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚʝʜʫʱʝʡ, ʥʦ ʠ ʝʱʸ ʙʦʣʝʝ ʫʩʠʣʠʚʘʝʪʩʷ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ 

ʧʝʜʘʛʦʛ ʦʩʫʱʝʩʪʚʣʷʝʪ ʝʸ ʚ ʥʦʚʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʩʨʝʜʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ [2]. ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʧʦʣʫʯʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʰʠʨʠʪʴ ʩʧʝʢʪʨ ʩʚʦʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʦʙʫʯʘʶʱʠʭʩʷ ʯʝʨʝʟ ʥʦʚʫʶ ʩʪʨʘʪʝʛʠʶ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠʟʥʘʯʘʣʴʥʦ ʟʘʣʦʞʝʥʥʫʶ ʚ ʨʝʘʣʠʟʫʝʤʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ 

ʪʝʭʥʦʣʦʛʠʶ ʦʙʫʯʝʥʠʷ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʭʘʨʘʢʪʝʨ ʝʛʦ ʪʨʫʜʘ ʤʝʥʷʝʪʩʷ. ʇʝʜʘʛʦʛ ʚʩʸ ʙʦʣʴʰʝ 

ʦʩʚʦʙʦʞʜʘʝʪʩʷ ʦʪ ʥʝʢʦʪʦʨʳʭ ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ, ʦʩʪʘʚʣʷʷ 

ʟʘ ʩʦʙʦʡ ʪʚʦʨʯʝʩʢʠʝ; ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʷʝʪʩʷ ʝʛʦ ʨʦʣʴ ʠ ʨʘʩʰʠʨʷʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ 

ʫʧʨʘʚʣʝʥʠʶ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʦʙʫʯʘʝʤʳʭ; ʧʦʚʳʰʘʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʦʜʛʦʪʦʚʢʝ ʧʝʜʘʛʦʛʘ. 
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4. ʌʦʨʤʠʨʦʚʘʥʠʝ ʫ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʦʙʫʯʘʝʤʳʭ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʤʦʪʠʚʘʮʠʠ. 

ʇʦʥʷʪʠʝʤ ʤʦʪʠʚʘʮʠʷ ʚ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢʘʭ ʦʙʦʟʥʘʯʘʝʪʩʷ ʢʘʢ ʧʨʦʮʝʩʩ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʸʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʜʣʷ ʠʥʜʠʚʠʜʘ ʠʟʚʝʩʪʥʳʡ 

ʣʠʯʥʦʩʪʥʳʡ ʩʤʳʩʣ, ʩʦʟʜʘʸʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʝʛʦ ʠʥʪʝʨʝʩʘ ʢ ʥʝʡ ʠ ʧʨʝʚʨʘʱʘʝʪ ʚʥʝʰʥʝ ʟʘʜʘʥʥʳʝ 

ʮʝʣʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʦ ʚʥʫʪʨʝʥʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʣʠʯʥʦʩʪʠ.  

ʄʦʪʠʚʘʮʠʷ - ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ ʜʚʠʞʫʱʠʭ ʩʠʣ, ʢʦʪʦʨʳʝ ʧʦʙʫʞʜʘʶʪ 

ʯʝʣʦʚʝʢʘ ʢ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʟʘʜʘʶʪ ʝʸ ʛʨʘʥʠʮʳ ʠ ʬʦʨʤʳ, ʧʨʠʜʘʶʪ ʵʪʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʦʧʨʝʜʝʣʸʥʥʳʭ ʮʝʣʝʡ.   

ʇʦʩʢʦʣʴʢʫ ʤʦʪʠʚʘʮʠʷ - ʵʪʦ ʢʘʢ ʙʳ ʚʥʫʪʨʝʥʥʷʷ ʜʚʠʞʫʱʘʷ ʩʠʣʘ ʜʝʡʩʪʚʠʡ ʠ ʧʦʩʪʫʧʢʦʚ 

ʣʠʯʥʦʩʪʠ, ʦʜʥʦ ʠʟ ʥʝʦʙʭʦʜʠʤʳʭ ʫʩʣʦʚʠʡ ʝʸ ʘʢʪʠʚʥʦʛʦ ʚʢʣʶʯʝʥʠʷ ʚ ʫʯʝʙʥʫʶ ʨʘʙʦʪʫ, ʧʝʜʘʛʦʛʠ 

ʩʪʨʝʤʷʪʩʷ ʫʧʨʘʚʣʷʪʴ ʝʶ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ. ɼʣʷ 

ʫʩʧʝʰʥʦʛʦ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʥʝʦʙʭʦʜʠʤʳ ʥʝ ʪʦʣʴʢʦ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʤʘʪʝʨʠʘʣʴʥʳʝ ʨʝʩʫʨʩʳ ʠ ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʧʝʨʩʦʥʘʣ, ʥʦ ʠ ʩʪʨʝʤʣʝʥʠʝ ʩʘʤʠʭ 

ʧʝʜʘʛʦʛʦʚ ʨʘʙʦʪʘʪʴ ʵʬʬʝʢʪʠʚʥʦ, ʯʪʦ ʟʘʚʠʩʠʪ ʦʪ ʪʨʫʜʦʚʦʡ ʤʦʪʠʚʘʮʠʠ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʦʙʝʩʧʝʯʝʥʠʝ ʦʙʫʯʘʝʤʳʭ 

ʯʪyʢʦʡ ʠ ʘʜʝʢʚʘʪʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʧʨʦʜʚʠʞʝʥʠʠ ʚ ʦʙʫʯʝʥʠʠ, ʧʦʜʜʝʨʞʠʚʘʶʪ ʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʠ ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʩʝʙʝ, ʩʪʠʤʫʣʠʨʫʷ ʪʝʤ ʩʘʤʳʤ ʚʥʫʪʨʝʥʥʶʶ ʤʦʪʠʚʘʮʠʶ [3]. 

ʇʦʟʥʘʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʩʘʤʦʛʦ ʦʙʫʯʘʝʤʦʛʦ: ʦʥ ʯʫʚʩʪʚʫʝʪ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʩʦʙʩʪʚʝʥʥʦʝ ʧʦʚʝʜʝʥʠʝ, ʦʙʲʷʩʥʷʝʪ ʧʨʠʯʠʥʳ ʩʚʦʝʛʦ ʫʩʧʝʭʘ ʥʝ ʚʥʝʰʥʠʤʠ 

ʬʘʢʪʦʨʘʤʠ, ʘ ʩʦʙʩʪʚʝʥʥʳʤ ʩʪʘʨʘʥʠʝʤ ʠ ʫʩʝʨʜʠʝʤ. ʀʤʝʥʥʦ ʵʪʘ ʩʭʝʤʘ çʥʝʫʩʧʝʭ - 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʫʩʠʣʠʡè ʷʚʣʷʝʪʩʷ, ʧʦ ʤʥʝʥʠʶ ʧʩʠʭʦʣʦʛʦʚ, ʥʘʠʣʫʯʰʝʡ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ ʤʦʪʠʚʘʮʠʠ ʫʯʝʥʠʷ. ʅʦʚʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ 

ʨʝʰʘʶʱʝʝ ʚʣʠʷʥʠʝ ʠ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʟʠʪʠʚʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʫʯʝʥʠʶ. 

ʇʦʜʜʝʨʞʠʚʘʪʴ ʩʪʠʤʫʣʳ ʢ ʦʙʫʯʝʥʠʶ ʤʦʞʥʦ, ʩʦʟʜʘʚʘʷ ʩʠʪʫʘʮʠʶ ʫʩʧʝʭʘ ʚ ʫʯʝʥʠʠ. ɼʣʷ 

ʵʪʦʛʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʛʨʘʜʘʮʠʶ 

ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʫʯʸʪʦʤ ʟʦʥʳ ʙʣʠʞʘʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʜʣʷ ʛʨʫʧʧ ʫʯʘʱʠʭʩʷ ʩ ʨʘʟʥʦʡ ʙʘʟʦʚʦʡ 

ʧʦʜʛʦʪʦʚʢʦʡ, ʨʘʟʥʳʤʠ ʥʘʚʳʢʘʤʠ ʚʳʧʦʣʥʝʥʠʷ ʫʤʩʪʚʝʥʥʳʭ ʦʧʝʨʘʮʠʡ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ 

ʨʘʟʚʠʪʠʝʤ, ʪ.ʝ. ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ ʙʘʥʢʘ ʜʘʥʥʳʭ ʩ ʟʘʜʘʯʘʤʠ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʩʣʦʞʥʦʩʪʠ, 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʡ ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʦʚ ʠ ʬʦʨʤ ʧʦʜʘʯʠ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʙʘʟʦʚʳʭ ʟʥʘʥʠʡ, ʮʝʣʝʡ ʠ ʨʘʟʚʠʪʠʷ ʦʙʫʯʘʝʤʳʭ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʟʘʣʦʞʝʥʠʶ ʚ ʢʦʤʧʴʶʪʝʨʥʫʶ ʦʙʫʯʘʶʱʫʶ ʧʨʦʛʨʘʤʤʫ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʪʦʨʠʪʴ ʝʝ ʧʨʦʩʤʦʪʨ ʚ 

ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʵʤʦʮʠʦʥʘʣʴʥʦʩʪʠ ʠ ʥʝʧʨʦʠʟʚʦʣʴʥʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʚʥʠʤʘʥʠʷ, ʯʪʦ ʚ ʦʩʦʙʦʡ 

ʤʝʨʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʥʫʪʨʝʥʥʠʭ ʤʦʪʠʚʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʦʙʫʯʘʝʤʦʤʫ ʨʝʰʘʪʴ ʧʦʩʪʘʚʣʝʥʥʳʝ ʧʝʨʝʜ ʥʠʤ ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ. 

ʉʧʝʮʠʘʣʠʩʪʘʤʠ ʥʘʰʝʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʨʘʟʨʘʙʦʪʘʥʦ ʵʣʝʢʪʨʦʥʥʦʝ ʩʨʝʜʩʪʚʦ ʦʙʫʯʝʥʠʷ 

çɸʣʛʝʙʨʘè ʜʣʷ 7-ʛʦ ʢʣʘʩʩʘ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʰʢʦʣʳ, ʢʦʪʦʨʦʝ ʨʘʙʦʪʘʝʪ ʚ ʣʦʢʘʣʴʥʦʡ 

ʩʝʪʠ [6]. ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʥʘʧʦʣʥʝʥʠʝ ʜʘʥʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ ʦʧʠʨʘʝʪʩʷ ʥʘ 

ʦʙʷʟʘʪʝʣʴʥʳʡ ʤʠʥʠʤʫʤ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʜʣʷ ʩʨʝʜʥʝʡ ʰʢʦʣʳ, ʚ ʢʦʪʦʨʦʤ ʦʪʦʙʨʘʥʳ ʠ 

ʚʢʣʶʯʝʥʳ ʪʝ ʚʦʧʨʦʩʳ, ʚ ʢʦʪʦʨʳʭ ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʦʜʜʝʨʞʢʘ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʘ. ʆʨʛʘʥʠʟʘʮʠʷ 

ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʨʘʟʙʠʪʘ ʧʦ ʩʦʜʝʨʞʘʪʝʣʴʥʳʤ ʣʠʥʠʷʤ, ʛʜʝ ʦʪʜʝʣʴʥʦ ʚʳʜʝʣʝʥʳ ʢʨʘʪʢʠʡ 

ʩʧʨʘʚʦʯʥʳʡ ʤʘʪʝʨʠʘʣ; ʟʚʫʢʦʚʦʝ ʦʧʠʩʘʥʠʝ, ʜʝʤʦʥʩʪʨʘʮʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʟʘʜʘʥʠʷ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʦʚʣʘʜʝʪʴ ʠʥʩʪʨʫʤʝʥʪʘʨʠʝʤ; ʫʧʨʘʞʥʝʥʠʷʤʠ, ʚ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʢʦʪʦʨʳʭ 

ʦʩʚʘʠʚʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠʡ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ. 
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ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʜʘʥʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ ʙʳʣʠ ʫʯʪʝʥʳ ʜʠʜʘʢʪʠʯʝʩʢʠʝ 

ʧʨʠʥʮʠʧʳ. ɼʠʘʛʥʦʩʪʠʨʦʚʘʥʠʝ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ ʫʯʘʱʠʭʩʷ ʦʩʥʦʚʘʥʳ ʥʘ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʦ ʢʘʞʜʦʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʤʝ. ɺ ʥʸʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ 

ʚʦʧʨʦʩʳ ʩʦʜʝʨʞʘʥʠʷ, ʢʦʪʦʨʳʝ ʫʯʠʪʝʣʴ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʣʶʙʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʠʟʣʦʞʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʚ ʫʯʝʙʥʠʢʝ. ʋʯʘʱʠʡʩʷ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ 

ʪʝʤʧʘ ʨʘʙʦʪʳ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʝʨʥʫʪʴʩʷ ʢ ʧʨʝʜʳʜʫʱʝʤʫ ʟʘʜʘʥʠʶ ʠ ʠʩʧʨʘʚʠʪʴ 

ʜʦʧʫʱʝʥʥʳʝ ʦʰʠʙʢʠ, ʯʪʦ ʪʘʢʞʝ ʚʳʟʳʚʘʝʪ ʠʥʪʝʨʝʩ ʫ ʫʯʘʱʝʛʦʩʷ. 
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ɿɸʈʋʈʀʗʊʀ ʈɸפɸʄʀʂʋʅʆʅʀʀ ʀפʊʀʉʆɼʀɪʊ ɼɸʈ ʐɸʈʆʀʊʀ 

ʉɸʅʆɸʊʀʂʋʅʆʅ 
 

 ʘʤʠʜʦʚʘ ʌ.ʍ׳ ,.ʘʬʦʨʦʚ ʌ.ʄ., ʄʠʨʟʦ ʍ.ʌנ

ɼʦʥʠʰʛʦ״ʠ ʪʝʭʥʦʣʦʛʠʠ ʊʦֹוʠʢʠʩʪʦʥ 
 

ʂʠʰʚʘʨʠ ʤʦ ʜʘʨ ʤʘʨ״ʠʣʘʠ ʠʙʪʠʜʦʠʠ ʨʘץʘʤʠʩʦʟʠʠ ʠץʪʠʩʦʜʠ ʤʠʣʣ  ʘʨʦʨ ʜʦʨʘʜ, ʢʠ ʜʘʨץ 

ʠʥ ֹוʦ ʩʫʭʘʥ ʜʘʨ ʙʦʨʘʠ ʨʘʚʘʥʜ״ʦʠ ֹוʘʤʲʦʚʘʨʠʠ ʤʠץʜʦʨʠʠ ʤʘʲʣʫʤʦʪ ʚʘ ʢʦʨʢʘʨʜʠ ʜʦʜʘ״ʦʠ ʢʘʣʦʥ 

(Big Data) ʤʝʨʘʚʘʜ. ɸʟ ʠʥ ʨ , ʙʘʣʘʥʜ ʰʫʜʘʥʠ ʩʘʪ״ʠ ʜʦʥʠʰʠ ʥʘʟʘʨʠʷʚ  ʜʘʨ ʰʘʨʦʠʪʠ ʪʘʰʘʢʢʫʣ 

ʚʘ ʨʫʰʜʠ ʨʘץʘʤʠʩʦʟʠʠ ʨʘʚʘʥʜ״ʦʠ ʠֹוʪʠʤʦʠʶ ʠץʪʠʩʦʜ , ʘʣʘʭʫʩʫʩ ʙʦʟʦʨʠ ʤʝ״ʥʘʪ, ʟʘʨʫʨʘʪʠ 

ʪʘʰʘʢʢʫʣʠ ʟʘʤʠʥʘʠ ʤʝʪʦʜʦʣʦʛʠʠ ʨʫʰʜʠ ʰʫסʣʠ ʘ״ʦʣ  ʜʘʨ ʨʘʚʘʥʜʠ ʥʦʠʣ ʰʫʜʘʥ ʙʘ ״ʘʜʘʬ״ʦʠ 

ʉʪʨʘʪʝʛʠʷʠ ʤʠʣʣʠʠ ʨʫʰʜʠ ּתʫʤ״ʫʨʠʠ ʊʦֹוʠʢʠʩʪʦʥ ʙʘʨʦʠ ʜʘʚʨʘʠ ʪʦ ʩʦʣʠ 2030 ʙʘ ʤʠʸʥ ʤʝʦʨʘʜ  

[6]. 

ʄʫʩʘʣʣʘʤ ʘʩʪ, ʢʠ ʨʘץʘʤʠʩʦʟʠʠ ʠץʪʠʩʦʜʠʸʪ ʙʘ ʢʦ״ʠʰ ʸʬʪʘʥʠ ʤʘʩʨʘʬʠ ʤʦʜʜʠʠ 

ʠʩʪʝ״ʩʦʣʦʪ, ʢʘʤ ʰʫʜʘʥʠ ʘʨʟʠʰʠ ʘʩʣʠʠ ʤʘ״ʩʫʣʦʪ ʜʘʨ ʥʘʪʠֹוʘʠ ʠʩʪʠʬʦʜʘʠ ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʥʘʚʠ 

ʠʪʪʠʣʦʦʪʠʶ ʢʦʤʤʫʥʠʢʘʪʩʠʦʥ  ʦʚʘʨʜʘ ʤʝʨʘʩʦʥʘʜ. ʀʩʪʠʬʦʜʘʠ ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʠʪʪʠʣʦʦʪ  - 

ʢʦʤʤʫʥʠʢʘʪʩʠʦʥ  ʜʘʨ ʠʩʪʝ״ʩʦʣʦʪ, ʷʢ ץʠʩʤʠ ʩʫʧʦʨʠʰ״ʦʠ ʢʦʨʠʠ ʢʦʨʤʘʥʜʦʥ ʚʘ ʙʠʩʸʨ ʘʤʘʣ״ʦʠ 

ʤʫץʘʨʨʘʨ  ʙʘ ʤʦʰʠʥ״ʦ, ʨʦʙʦʪ״ʦ, ʟʝ״ʥʠ ʩʫʥʲ  ʜʦʜʘ ʤʝʰʘʚʘʥʜ, ʢʠ ʜʘʨʦʤʘʜʠ ʠʣʦʚʘʛʠʠ 

ʩʦ״ʠʙʢʦʨ  ʙʘ ʜʘʩʪ ʤʝʦʨʘʥʜ. 

ʫʨ״ʫʤוֹ ʦʣʦ ʜʘʨ׳  ʘʣʘʢʘʡ ʟʘʤʠʥʘ״ʦʠ ״ʫץʫץ  ʪʠʩʦʜʠץʘʪʠ ʪʘʰʘʢʢʫʣ ʚʘ ʨʫʰʜʠ ʠ״ʠוֹ 

ʨʘץʘʤ  ʤʘʚֹוʫʜʘʥʜ, ʘʟ ֹוʫʤʣʘ: ʂʦʥʩʝʧʩʠʷʠ ʠץʪʠʩʦʜʠ ʨʘץʘʤ  ʜʘʨ ּתʫʤ״ʫʨʠʠ ʊʦֹוʠʢʠʩʪʦʥ (פʘʨʦʨʠ 

 ʣʘʪʠ״ʠʢʠʩʪʦʥ ʘʟ 30 ʜʝʢʘʙʨʠ ʩʦʣʠ 2019, ˉ642) ʚʘ ɹʘʨʥʦʤʘʠ ʤʠʸʥʘʤʫוʫʨʠʠ ʊʦֹ״ʫʤתּ ʫʢʫʤʘʪʠ׳

ʨʫʰʜʠ ʠץʪʠʩʦʜʠ ʨʘץʘʤ  ʜʘʨ ּתʫʤ״ʫʨʠʠ ʊʦֹוʠʢʠʩʪʦʥ ʙʘʨʦʠ ʩʦʣ״ʦʠ 2021-2025. 

ʍʫʜʠ ʠʩʪʠʣʦ״ʠ "ʠץʪʠʩʦʜʠ ʨʘץʘʤ " (digitaleconomy) ʙʦʨʠ ʘʚʚʘʣ ʩʦʣʠ 1995 ʘʟ ֹוʦʥʠʙʠ 

ʜʦʥʠʰʤʘʥʜʠ ʘʤʨʠʢʦ  ʘʟ ɼʦʥʠʰʛʦ״ʠ ʄʘʩʩʘʯʫʩʝʪʩ ʅʠʢʦʣʘʩ ʅʝʛʨʦʧʦʥʪʝ ʙʘʨʦʠ ʰʘʨ״ ʜʦʜʘʥʠ 

ʙʘʨʪʘʨʠ״ʦʠ ʠץʪʠʩʦʜʠ ʥʘʚ ʜʘʨ ʤʫץʦʠʩʘ ʙʦ ʠץʪʠʩʦʜʠʸʪʠ ʢ  ʥʘ ʜʘʨ ʠʨʪʠʙʦʪ ʙʦ ʨʫʰʜʠ״

ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʠʪʪʠʣʦʦʪ  ʚʘ ʢʦʤʤʫʥʠʢʘʪʩʠʦʥ  ʧʝʰʥʠ״ʦʜ ʛʘʨʜʠʜ. 

ʀץʪʠʩʦʜʠ ʨʘץʘʤ  (ʚʝʙ, ʠץʪʠʩʦʜʠʸʪʠ ʠʥʪʝʨʥʝʪ, ʠץʪʠʩʦʜʠʸʪʠ ʵʣʝʢʪʨʦʥ ) ʷʢ ʥʘʤʫʜʠ 

ʬʘʲʦʣʠʷʪʠ ʠץʪʠʩʦʜ  ʤʝʙʦʰʘʜ, ʢʠ ʙʘ ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʨʘץʘʤ  ʘʩʦʩ ʸʬʪʘ [7], ʙʦ ʪʠֹוʦʨʘʪʠ 

ʵʣʝʢʪʨʦʥ  ʘʣʦץʘʤʘʥʜ ʘʩʪ. ʇʘʨʜʦʭʪ״ʦ ʙʘʨʦʠ ʭʠʜʤʘʪʨʘʩʦʥʠ״ʦ ʚʘ ʤʦʣ״ʦʠ ʠץʪʠʩʦʜʠ ʨʘץʘʤ  ʘʢʩʘʨ 

ʚʘץʪ ʙʦ ʘʩʲʦʨʠ ʨʘץʘʤ  (ʧʫʣ״ʦʠ ʵʣʝʢʪʨʦʥ ) ʘʥֹוʦʤ ʜʦʜʘ ʤʝʰʘʚʘʥʜ. 

ʗʢʝ ʘʟ ʩʘʤʪ״ʦʠ ʘʩʦʩʠʠ ʠץʪʠʩʦʜʠʸʪʠ ʨʘץʘʤ  ʧʝʰʥʠ״ʦʜʠ ʟʫʜ ʚʘ ʦʩʦʥʠ ʭʠʜʤʘʪʨʘʩʦʥʠ״ʦ 

ʪʘʚʘʩʩʫʪʠ ʀʥʪʝʨʥʝʪ ʤʝʙʦʰʘʜ. ɹʘʨʪʘʨʠʠ ʙʝʰʫʙ״ʘ ʠץʪʠʩʦʜʠ ʨʘץʘʤ  ʜʘʨ ʦʥ ʘʩʪ, ʢʠ 

ʠʩʪʝʲʤʦʣʢʫʥʘʥʜʘʛʦʥ ʤʝʪʘʚʦʥʘʥʜ ʤʘ״ʩʫʣʦʪʨʦ ʙʦ ʥʘʨʭ״ʦʠ ʘʨʟʦʥ ʜʘʩʪʨʘʩ ʢʫʥʘʥʜ. 

ʀץʪʠʩʦʜʠʸʪʠ ʨʘץʘʤ , ʷʲʥʝ ʙʘ ʚʫֹוʫʜ ʦʤʘʜʘʥʠ ʠʤʢʦʥʠʷʪ״ʦʠ ʥʘʚ, ʘʣʙʘʪʪʘ, ʙʘ ״ʘʸʪʠ ʠʥʩʦʥ 

ʪʘʲʩʠʨʠ ʤʫʩʙʘʪ ʤʝʨʘʩʦʥʘʜ. 

ɹʦ ʚʫֹוʫʜʠ ʠʥ, ֹוʦʨ  ʢʘʨʜʘʥʠ "ʨʘץʘʤ״ʦ" ʚʘ ʪʠֹוʦʨʘʪʠ ʵʣʝʢʪʨʦʥ  ʙʘʨʦʠ ʠʥʩʦʥʠʷʪ ʷʢ ץʘʪʦʨ 

ʢʘʤʙʫʜʠ״ʦ ʥʠʟ ʜʦʨʘʜ, ʘʟ ֹוʫʤʣʘ [8]: 

ʙʦ ʤʫʰʢʠʣʦʪʠ ״ʠʬʟʠ ʤʘʲʣʫʤʦʪʠ ʰʘʭʩ  ʘʣʦץʘʤʘʥʜ ʘʩʪ 

ʦʨוֹ ʘʣʣʦʙʠʨʦ ʪʘʚʘʩʩʫʪʠץ ʠʩʤʘʥ ʤʫʰʢʠʣʦʪʠץ)  ʥʘʤʫʜʘʥʠ ʩʘʚʦʜʥʦʢʠʠ ʨʘץʘʤ  ʘʣ ʢʘʨʜʘʥ״ 

ʤʫʤʢʠʥ ʘʩʪ); 

ʥʘʟʦʨʘʪ ʢʘʨʜʘʥʠ ʨʘʬʪʦʨʠ ʦʥ״ʦ); 



ɼʦʥʠʰʛʦϲʠ  ʪʝʭʥʦʣʦʛʠʠ ʊʦṉʠʢʠʩʪʦʥ 

 

217 
 
 

ʦʠʰʠ ʙʝʢʦʨ  ʜʘʨ ʙʦʟʦʨʠ ʤʝ״ʥʘʪ, ʟʝʨʦ ʭʘʪʘʨʠ ʘʟ ʙʘʡʥ ʨʘʬʪʘʥʠ ʙʘʲʟʝ ʢʘʩʙ״ʦ ʚʘ 

ʠʜʜוֹ ʦ ʘʬʟʦʠʰ ʤʝʸʙʘʜ (ʤʘʩʘʣʘʥ, ʙʠʩʸʨ ʢʦʨʰʠʥʦʩʦʥ ʙʘ ʪʘʚʨʠ״ʘ״ʘʪʪʦ ʩʦ״  ʙʦʚʘʨ  ʜʦʨʘʥʜ, ʢʠ 

ʩʠʩʪʝʤʘʠ ʙʦʥʢ  ʜʘʨ ʜʘʚʦʤʠ ʜʘ״ ʩʦʣʠ ʦʷʥʜʘ ʘʟ ʙʘʡʥ ʤʝʨʘʚʘʜ). ʀʥ ʘʟ ״ʠʩʦʙʠ ʧʘ״ʥʰʘʚʠʠ 

ʤʠʥʙʘʲʜʘʠ ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʠʪʪʠʣʦʦʪ  ʚʘ ʤʘ״ʩʫʣʦʪʠ ʦʥ ʠʤʢʦʥʧʘʟʠʨ ʤʝʛʘʨʜʘʜ, ʘʟ ץʘʙʠʣʠ: 

ʤʘסʦʟʘ״ʦ ʙʦ ʤʦʰʠʥ״ʦʠ ʵʣʝʢʪʨʦʥʠʠ ʭʘʟʠʥʘʚ , ʙʦʪ״ʦʠ ʭʠʟʤʘʪʨʘʩʦʥ  ʙʘ ʤʠʟʦֹוʦʥ, ʤʦʰʠʥ״ʦʠ 

ʙʝʩʘʨʥʠʰʠʥ ʚʘ סʘʡʨʘ); 

ʘ 

ʭʠʜʤʘʪ״ʦ ʚʘ ʤʘ״ʩʫʣʦʪʠ ʨʘץʘʤ  ʚʘ ʜʘʨ ʥʘʪʠֹוʘ, ʥʦʨʘʩʦ  ʜʘʨ ʩʘʪ״ʠ ʥʝʢ ʘ״ʚʦʣʠʠ ʦʜʘʤʦʥʝ, ʢʠ ʜʘʨ 

ʷʢ ʢʠʰʚʘʨ ʸ ʜʘʨ ʢʠʰʚʘʨ״ʦʠ ʛʫʥʦʛʫʥ ʟʠʥʜʘʛ  ʤʝʢʫʥʘʥʜ). 

ʗʢʝ ʘʟ ʦʤʠʣ״ʦʠ ʤʫ״ʠʤʠ ʨʘץʘʤʠʢʫʥʦʥʠʠ ʠץʪʠʩʦʜʠʸʪ ʠʥ ʪʘʪʙʠץʠ ʵʣʝʤʝʥʪ״ʦʠ ʟʝ״ʥʠ 

ʩʫʥʲ  ʤʝʙʦʰʘʜ. ʀʩʪʠʬʦʜʘʠ ʦʥ ʦʷʥʜʘʠ ʥʦʛʫʟʠʨʠ ʠץʪʠʩʦʜʠʸʪ ʘʩʪ. ׳ʦʣʦ ʪʘʰʘʢʢʫʣʠ ʟʝ״ʥʠ ʩʫʥʲ  

ʜʘʨ ʤʘʤʣʘʢʘʪ ʙʦ ʤʘʨʦʤ ʠʜʦʤʘ ʜʦʰʪʘ, ʟʘʤʠʤʘ״ʦ ʙʘʨʦʠ ʦʤʦʜʘʩʦʟʠʠ ʦʥ ʘʤʘʣ  ʛʘʨʜʠʜʘʠʩʪʦʜʘʘʥʜ.  

ɹʦ ʤʘץʩʘʜʠ ʙʦʟ ״ʘʤ ʨʫʰʜ ʚʘ ʪʘʪʙʠץʠ ʩʦ״ʘʠ ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʠʪʪʠʣʦʦʪ  ʇʨʝʟʠʜʝʥʪʠ 

ʪʘʨʘʤ ʕʤʦʤʘʣ״ʠʢʠʩʪʦʥ, ʇʝʰʚʦʠ ʤʠʣʣʘʪ ʤʫוʫʨʠʠ ʊʦֹ״ʫʤתּ  ʈʘ״ʤʦʥ ʜʘʨ ʇʘʸʤʠ ʭʫʜ ʙʘ ʄʘֹוʣʠʩʠ 

ʆʣ  ʘʟ 21 ʜʝʢʘʙʨʠ ʩʦʣʠ 2021 ʙʘ ׳ʫʢʫʤʘʪʠ ʤʘʤʣʘʢʘʪ ʩʫʧʦʨʠʰ ʜʦʜʘʥʜ, ʢʠ ֹוʠ״ʘʪʠ ʪʘ״ʠʷ ʚʘ ʚʘʩʝʲ 

ʠʩʪʠʬʦʜʘ ʥʘʤʫʜʘʥʠ ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʤʫʦʩʠʨ ʜʘʨ ʩʦ״ʘ״ʦʠ ʤʫʭʪʘʣʠʬʠ ʠץʪʠʩʦʜʠ ʤʘʤʣʘʢʘʪ 

ʉʪʨʘʪʝʛʠʷʠ ʤʠʣʣʠʠ çʟʝ״ʥʠ ʩʫʥʲ è-ʨʦ ץʘʙʫʣ ʚʘ ʪʘʪʙʠץ ʥʘʤʦʷʜ. ɼʘʨ ʠʥ ʟʘʤʠʥʘ, ʉʪʨʘʪʝʛʠʷʠ 

ʨʫʰʜʠ ʟʝ״ʥʠ ʩʫʥʲ  ʜʘʨ ּתʫʤ״ʫʨʠʠ ʊʦֹוʠʢʠʩʪʦʥ ʙʘʨʦʠ ʜʘʚʨʘʠ ʪʦ ʩʦʣʠ 2040 ץʘʙʫʣ ʛʘʨʜʠʜ. ׳ʦʣʦ 

ʢʦʨ״ʦ ʜʘʨ ʠʥ ʩʘʤʪ ʙʦʤʘʨʦʤ ʠʜʦʤʘ ʸʬʪʘ, ʪʘʪʙʠץʠ ʵʣʝʤʝʥʪ״ʦʠ ʟʝ״ʥʠ ʩʫʥʲ  ʜʘʨ ʩʦ״ʘ״ʦʠ ʛʫʥʦʛʫʥʠ 

ʠץʪʠʩʦʜ , ʤʠʥֹוʫʤʣʘ ʘʣʦץʘ ʚʘ ʙʦʥʢ  ʙʝʰʪʘʨ ʤʫʰʦ״ʠʜʘ ʤʝʛʘʨʜʘʜ.  

ʅʘʟʘʨʠʷ״ʦ ʦʠʜ ʙʘ ʤʘʬ״ʫʤʠ ʟʝ״ʥʠ ʩʫʥʲ  ʜʘʨ ʘʜʘʙʠʸʪʠ ʠʪʪʠʠʣʦʦʪ  ʭʝʣʝ ʟʠʸʜʘʥʜ ʚʘ ʦʥʨʦ 

ʦʣʠʤʦʥ ʚʘ ʤʫ״ʘץץʠץʦʥʠ ʩʦ״ʘ ʥʫʥʦʛʫʥ ʪʘʬʩʠʨ ʤʝʜʠ״ʘʥʜ. ׳ʘʤʠʥ ʪʘʨʠץ, ʟʝ״ʥʠ ʩʫʥʲ  ʯʠʩʪ? ɿʝ״ʥʠ 

ʩʫʥʲ  (ʙʦ ʘʥʛʣ. artificial intelligence, AI) ï ʭʫʩʫʩʠʷʪʠ (ʤʦʣʠʢʠʷʪʠ) ʩʠʩʪʝʤʘ״ʦʠ ʠʥʪʝʣʣʝʢʪʫʘʣ  

ʤʝʙʦʰʘʜ, ʢʠ ʙʘ ʠֹוʨʦʠ ʚʘʟʠʬʘ״ʦʠ ʵֹוʦʜ , ʢʠ ʙʘ ʪʘʚʨʠ ʘʥʲʘʥʘʚ  ʩʘʣʦ״ʠʷʪʠ ʰʘʭʩ ״ʠʩʦʙʠʜʘ 

ʤʝʰʘʚʘʥʜ, ʤʘʰסʫʣ ʘʩʪ [1]. ɹʘ ʜʠʛʘʨ ʤʘʲʥʦ ʠʥ ʠʣʤ ʚʘ ʪʝʭʥʦʣʦʛʠʷʠ ʩʦʭʪʘʥʠ ʤʦʰʠʥ״ʦʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣ , ʤʘʭʩʫʩʘʥ ʙʘʨʥʦʤʘ״ʦʠ ʠʥʪʝʣʣʝʢʪʫʘʣʠʠ ʢʦʤʧʶʪʝʨ  ʤʝʙʦʰʘʜ [9]. ɪ ʠʥ ʢʠ ʟʝ״ʥʠ 

ʩʫʥʲ  ʪʘץʣʠʜʢʫʥʘʥʜʘʠ ץʦʙʠʣʠʷʪ״ʦʠ ʟʝ״ʥʠʠ ʠʥʩʦʥ ʘʩʪ. ʊʘʲʨʠʬʠ ʟʝ״ʥʠ ʩʫʥʲ  (ɿʉ), ʢʠ ʜʘʨ 

ʤʫץʘʜʜʠʤʘ ʟʠʢʨ ʰʫʜʘʘʩʪ, ʢʠ ʦʥʨʦ ּתʦʥ ʄʘʢʢʘʨʪʠ ʩʦʣʠ 1956 ʜʘʨ ʢʦʥʬʨʦʥʩʠ ɼʦʥʠʰʛʦ״ʠ 

ɼʘʨʪʤʫʪ ʜʦʜʘʘʩʪ, ʙʘ ʬʘ״ʤʠʰʠ ʟʝ״ʥʠ ʦʜʘʤʦʥ ʙʝʚʦʩʠʪʘ ʘʣʦץʘʤʘʥʜ ʥʝʩʪ. ɹʘ ʛʫʬʪʘʠ ʄʘʢʢʘʨʪʠ, 

ʧʘʞ ʥʠ ʩʫʥʲ״ʠʰʛʘʨʦʥʠ ʟʝ״  ʜʘʨ ʩʫʨʘʪʠ ʟʘʨʫʨʘʪ ʙʘʨʦʠ ״ʘʣʣʠ ʤʫʰʢʠʣʦʪʠ ʤʫʰʘʭʭʘʩ 

ʤʝʪʘʚʦʥʘʥʜ ʫʩʫʣ״ʦʝʨʦ ʠʩʪʠʬʦʜʘ ʙʘʨʘʥʜ, ʢʠ ʜʘʨ ʦʜʘʤʦʥ ʤʫʰʦ״ʠʜʘ ʥʘʤʝʰʘʚʘʥʜ  [9]. 

ɼʘʨ ʘʡʥʠ ʟʘʤʦʥ, ״ʘʣʣʠ ʘʤʘʣ  ʜʘʨ ʩʦ״ʘʠ ʟʝ״ʥʠ ʩʫʥʲ  (AI) ʦʜʘʪʘʥ ʙʘ ʤʝʪʦʜ״ʦʠ ʦʤ ʟʠʰʠ 

ʤʦʰʠʥʩʦʟ  (ML) ʘʩʦʩ ʸʬʪʘʘʩʪ, ʢʠ ʩʘʤʘʨʘʥʦʢʠʠ ʙʘʣʘʥʜʨʦ ʙʘʨʦʠ ʜʦʠʨʘʠ ʚʘʩʝʠ ʚʘʟʠʬʘ״ʦ ʥʠʰʦʥ 

ʤʝʜʠ״ʘʥʜ. 

ɸʩʦʩʠ ʠץʪʠʩʦʜʸʠʪʠ ʚʦץʝ  ʠʥ ʨʘʚʘʥʜʠ ʙʦʩʫʨʲʘʪʠ ʩʘʥʦʘʪʠʢʫʥʦʥ  ʘʩʪ. ʄʫʩʘʣʣʘʤ ʘʩʪ, ʢʠ 

ʨʘץʘʤʠʩʦʟʠʠ ʩʘʥʦʘʪ ʙʦʩʫʨʲʘʪ ʤʝʘʬʟʦʷʜ ʚʘ ʠʩʪʝ״ʩʦʣʠ ʨʘץʘʤ  ʘʣʣʘʢʘʡ ʚʦץʝʠʷʪ ʘʩʪ. ɼʘʨ ʩʦ״ʘʠ 

ʠʩʪʝ״ʩʦʣʦʪ, ʙʠʩʸʨ ʤʘʲʣʫʤʦʪ״ʦ ʧʘʡʚʘʩʪʘ ʵֹוʦʜ, ʢʦʨʢʘʨʜ ʚʘ ʪʘ״ʣʠʣ ʢʘʨʜʘ ʤʝʰʘʚʘʥʜ, ʢʠ ״ʘֹוʤʠ 

ʦʥ״ʦ ʙʘʨʦʠ ʩʦʭʪʘʥʠ ʤʦʜʝʣ״ʦʠ ʨʘץʘʤʠʠ ʪʘʤʦʤʠ ʢʦʨʭʦʥʘ״ʦ ʚʘ ʩʠʩʪʝʤʘ״ʦ ʘʩʦʩ ʤʝʙʦʰʘʜ. ʀʥ 

ʜʫʛʦʥʠʢ״ʦʠ ʨʘץʘʤ  ʢʘʡ״ʦ ʙʘʨʦʠ ʙʘʥʘץʰʘʛʠʨʠʠ ʩʦʭʪʦʨ  ʚʘ ʪʘʨʨʦ״ʠʠ ʤʘ״ʩʫʣʦʪ ʚʘ ʪʘֹ״וʠʟʦʪ 

(ʠʥʯʫʥʠʥ ʨʘʚʘʥʜ״ʦʠ ʠʩʪʝ״ʩʦʣ ) ʠʩʪʠʬʦʜʘ ʤʝʰʫʜʘʥʜ.  

ɿʝ״ʥʠ ʩʫʥʲ  ʜʘʨ ʠʩʪʝ״ʩʦʣʦʪ ʤʝʪʘʚʦʥʘʜ ʘʤʘʣʘʥ ʜʘʨ ״ʘʤʘ ʩʘʪ״״ʦ ʪʘʪʙʠץ ʢʘʨʜʘ ʰʘʚʘʜ. 

ʄʘʩʲʘʣʘʥ, ʜʘʨ ʩʘʪ״ʠ ʠʩʪʝ״ʩʦʣʦʪ ʙʘʨʦʠ ʙʝ״ʪʘʨ ʢʘʨʜʘʥʠ ʨʘʚʘʥʜ״ʦʠ ʙʠʟʥʝʩ ʚʘ ״ʘʤʦ״ʘʥʛʩʦʟʠʠ 

ʩʠʩʪʝʤʘ״ʦʠ ʛʫʥʦʛʫʥʠ ʠʩʪʝ״ʩʦʣ . ʀʩʪʠʬʦʜʘʠ ʸʨʜʘʤʯʠʸʥʠ ʠʥʪʝʣʣʝʢʪʫʘʣ  ʙʘʨʦʠ ʢʘʤ ʢʘʨʜʘʥʠ 
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ʰʫʤʦʨʘʠ ʭʘʪʦʛʠ״ʦʠ ʢʘʜʨ , ʩʦʜʜʘ ʢʘʨʜʘʥʠ ʨʘʚʘʥʜʠ ʠʩʪʝ״ʩʦʣʦʪ ʚʘ ʢʘʤ ʢʘʨʜʘʥʠ ʚʘץʪʠ ʙʝʢʦʨʠʩʪ  

ʦʠ ʪʝʭʥʦʣʦʛ״ʘʥʛʦʤʠ ʘʟʥʘʚʩʦʟʠʠ ʨʘʚʘʥʜ״  ʤʫʩʦʠʜʘʪ ʤʝʢʫʥʘʜ. ʌʫʥʢʩʠʷ״ʦʠ ʰʠʥʦʭʪʠ ʪʘʩʚʠʨ 

ʤʝʪʘʚʦʥʘʜ ״ʘʨʘʢʘʪʠ ʢʦʨʤʘʥʜʦʥ ʚʘ ʪʘֹ״וʠʟʦʪʠ ʤʦʙʠʣʠʨʦ ʪʘ״ʣʠʣ ʢʫʥʘʜ ʚʘ ʙʘ ʠʥ ʚʘʩʠʣʘ ʩʘʪ״ʠ 

ʙʝʭʘʪʘʨʠʨʦ ʜʘʨ ʢʦʨʭʦʥʘ ʙʘʣʘʥʜ ʙʘʨʜʦʰʪʘ, ʙʘʨʦʠ ʥʘʟʦʨʘʪʠ ʩʠʬʘʪ ʚʘ ʪʘ״ʣʠʣʠ ״ʦʣʘʪʠ ʪʘֹ״וʠʟʦʪ 

ʠʩʪʠʬʦʜʘ ʰʘʚʘʜ. 

ʩʦʣ״ʦʠ ʠʥʪʝʣʣʝʢʪʫʘʣʠʠ ʠʩʪʝ״ʦʠ ʢʦʨʠ ʩʠʩʪʝʤʘ״ʘʤʠʥ ʪʘʚʨ, ʭʫʩʫʩʠʷʪ׳  ʠʥ״ʦʷʥʜ [5]: 

Å ʅʘʙʫʜʘʥʠ ʘʣʛʦʨʠʪʤʠ ״ʘʣʣʠ ʧʝʰʘʢ  ʜʘʨ ʤʘʩʲʘʣʘʠ ʥʘʟʦʨʘʪ ʸ ״ʘʤʦ״ʘʥʛʩʦʟ . 

Å ʀʤʢʦʥʠʷʪʠ ʤʫʥʦʩʠʙʘʪ״ʦʠ ʧʠʥ״ʦʥ  ʜʘʨ ʩʠʩʪʝʤʘ״ʦʠ ʥʘʟʦʨʘʪʰʘʚʘʥʜʘ ʚʘ 

ʧʘʨʘʤʝʪʨ״ʦʠ ʦʥ״ʦ. 

Å ʄʘʚֹוʫʜʠʷʪʠ ʩʠʩʪʝʤʘ״ʦʠ ʛʫʥʦʛʫʥʠ ֹוʘʤʲʦʚʘʨʠʠ ʤʘʲʣʫʤʦʪ. 

Å פʦʙʠʣʠʷʪʠ ʪʘ״ʣʠʣʠ ʤʘʲʣʫʤʦʪʠ ʥʘʤʫʜ״ʦʠ ʛʫʥʦʛʫʥ: ʧʘʡʜʘʨʧʘʠʠ ʚʠʜʝʦ, ʪʘʩʚʠʨ״ʦ, 

ʘʣʦʤʘʪ״ʦ, ʤʘʪʥ״ʦ, ʢʘʣʠʤʘ״ʦ. 

Å ʄʘʚֹוʫʜʠʷʪʠ ʠʥʪʠʭʦʙ ʘʟ ʚʘʨʠʘʥʪ״ʦʠ ʛʫʥʦʛʫʥ, ʢʠ ʧʝʰʘʢ  ʤʫʘʡʷʥ ʥʘʰʫʜʘʘʥʜ. 

ɹʦʷʜ ץʘʡʜ ʥʘʤʫʜ, ʢʠ ʷʢʝ ʘʟ ʤʘʩʲʘʣʘ״ʦʠ ʤʫ״ʠʤ ʠʥ ʦʤʦʜʘ ʥʘʤʫʜʘʥʠ ʢʘʜʨ״ʦ ʜʘʨ ʩʘʤʪʠ 

ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʨʘץʘʤ  ʤʝʙʦʰʘʜ. ʊʘʢʤʠʣʠ ʠʭʪʠʩʦʩ ʚʘ ʙʦʟʦʤ ʟʠʠ ʢʘʜʨ״ʦʨʦ ʩʫʨʲʘʪ ʙʘʭʰʠʜʘʥ 

ʣʦʟʠʤ ʘʩʪ, ʪʦ ʙʘ ץʫʚʚʘʠ ʢʦʨʠʠ ״ʦʟʠʨʘ ʙʘʨʦʠ ץʦʥʝʲ ʢʘʨʜʘʥʠ ʪʘʣʘʙʦʪʠ ֹוʘ״ʦʥʠ ʨʘץʘʤ  ʚʘ ʩʫʥʲ  

ʠʤʢʦʥʠʷʪ ʬʘʨʦ״ʘʤ ʦʚʘʨʜʘ ʰʘʚʘʜ. ʄʫʘʩʩʠʩʘ״ʦʠ ʪʘʲʣʠʤ  ʙʦʷʜ ʨʦʙʠʪʘ ʙʦ ʩʘʥʦʘʪʨʦ ʙʘʨʦʠ 

ʤʫʪʦʙʠץ ʢʘʨʜʘʥʠ ʙʘʨʥʦʤʘ״ʦʠ ʭʫʜ ʙʘ ʪʘʣʘʙʦʪʠ ʥʘʚ ʪʘ״ʠʷ ʢʫʥʘʥʜ. ʀʥʯʫʥʠʥ ʙʘʨʦʠ ʪʘʢʤʠʣʠ 

ʦʤ ʟʠʰ ʚʘ ʙʦʟʦʤ ʟʠʠ ʦʤ ʟʛʦʨʦʥ ʙʦʷʜ, ʢʠ ʢʦʨ״ʦ ʪʘץʚʠʷʪ ʙʘʭʰʠʜʘ ʰʘʚʘʥʜ. 

ɸʡʥʠ ״ʦʣ ʜʘʨ ʤʘʤʣʘʢʘʪ ʜʘʨ ʠʥ ʩʘʤʪ ʢʦʨ״ʦ ʨʦ״ʘʥʜʦʟ  ʛʘʨʜʠʜʘ ʠʩʪʦʜʘʘʥʜ. ׳ʦʣʦ ʘʟ 

ʥʠ ʩʫʥʲ״ʦʥʠʙʠ ʘʚʚʘʣʠʥ ʃʘʙʦʨʘʪʦʨʠʷʠ ʟʝוֹ  ʜʘʨ ʆʩʠʸʠ ʄʘʨʢʘʟ  ʜʘʨ ֹוʫʤ״ʫʨ  ʤʘ״ʩʫʣʦʪ״ʦʠ 

ʟʝ״ʥʠ ʩʫʥʲ  ʜʘʨ ʩʦ״ʘʠ ʙʦʥʢ  ʢʦʨʢʘʨʜ ʚʘ ʙʘ ʠʩʪʠʬʦʜʘ ʜʦʜʘ ʰʫʜʘʘʥʜ. ʊʠʙץʠ ʤʘʲʣʫʤʦʪ״ʦʠ 

ʣʘʙʦʨʘʪʦʨʠʷʠ ʤʘʟʢʫʨ ʢʦʨ״ʦ ʦʠʜ ʙʘ ʢʦʨʢʘʨʜʠ ʜʦʜʘ״ʦʠ ʢʘʣʦʥ (Big Data) ʜʘʨ ʩʘʤʪ״ʦʠ ʵʥʝʨʛʝʪʠʢʘ, 

ʰʫסʣʠ ʘ״ʦʣ , ʤʝ״ʥʘʪ ʚʘ סʘʡʨʘ״ʦ ʨʘʬʪʘ ʠʩʪʦʜʘʘʥʜ. ɼʘʨ ʥʘʟʜʠ ɺʘʟʦʨʘʪʠ ʩʘʥʦʘʪ ʚʘ ʪʝʭʥʦʣʦʛʠʷ״ʦʠ 

ʥʘʚʠ ּתʫʤ״ʫʨʠʠ ʊʦֹוʠʢʠʩʪʦʥ ʐʫʨʦʠ ʟʝ״ʥʠ ʩʫʥʲ  ʪʘʲʩʠʩ ʜʦʜʘ ʰʫʜʘʘʩʪ, ʢʠ ʙʘʨʦʠ ʪʘ״ʠʷʠ 

ʩʪʨʘʪʝʛʠʷ ʚʘ ʙʘʨʥʦʤʘ״ʦ ʤʘʰסʫʣʘʥʜ. ɺʦʙʘʩʪʘ ʙʘ ʤʘʩʲʘʣʘ״ʦʠ ʦʤʦʜʘ ʥʘʤʫʜʘʥʠ ʢʘʜʨ״ʦ ʪʠʙץʠ 

ʬʘʨʤʦʠʰʠ ɺʘʟʦʨʘʪʠ ʩʘʥʦʘʪ ʚʘ ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʥʘʚʠ ּתʫʤ״ʫʨʠʠ ʊʦֹוʠʢʠʩʪʦʥ ʜʘʨ ʤʫʘʩʩʠʩʘ״ʦʠ 

ʪʘʲʣʠʤʠʠ ʟʝʨʪʦʙʝʠ ʦʥ ʬʘʢʫʣʪʝʪ״ʦʠ ʟʝ״ʥʠ ʩʫʥʲ  ʪʘʲʩʠʩ ʜʦʜʘ ʰʫʜʘ ʠʩʪʦʜʘʘʥʜ, ʢʠ ʙʘ ʪʘʡʸʨ 

ʥʘʤʫʜʘʥʠ ʤʫʪʘʭʘʩʩʠʩʦʥ ʜʘʨ ʨʘʚʠʷʠ ʟʝ״ʥʠ ʩʫʥʲ  ʙʦ ʥʘʟʘʨʜʦʰʪʠ ʪʘֹוʨʠʙʘʠ ʧʝʰʨʘʬʪʘʠ 

ʜʘʚʣʘʪ״ʦʠ ʘʚʨʫʧʦ, ʂʦʨʝʷʠ ּתʘʥʫʙ  ʚʘ ʀɼʄ ʠʥʯʫʥʠʥ ʪʘ״ʠʷʠ ʩʪʘʥʜʘʨʪ ʚʘ ʥʘץʰʘ״ʦʠ ʪʘʲʣʠʤ  

ʢʦʨ״ʦ ʙʘ ʨʦ״ ʤʦʥʜʘ ʰʫʜʘʘʩʪ. 

ʗʢʝ ʘʟ ʰʘʨʪʠ ʘʩʦʩʠʠ ʪʘʪʙʠץʠ ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʟʝ״ʥʠ ʩʫʥʲ  ʜʘʨ ʩʘʥʦʘʪ ʠʥ ʤʘʚֹוʫʜʠʷʪʠ 

ʠʥʬʨʘʩʦʭʪʦʨʠ ʤʫʦʩʠʨʠ ʊʀ ʤʝʙʦʰʘʜ. ɼʘʨ ʦʥ ʙʦʷʜ, ʢʠ ʨʘץʘʤʠʩʦʟ  ʚʘ ʢʠʙʝʨʘʤʥʠʷʪ ʘ״ʘʤʠʷʪʠ 

ʘʚʚʘʣʠʥʜʘʨʘֹוʘ ʜʦʰʪʘ ʙʦʰʘʜ. ʅʘʙʫʜʘʥʠ ʚʦʩʠʪʘ״ʦʠ ʙʦʵʲʪʠʤʦʜʠ ʤʫ״ʦʬʠʟʘʪ ʙʦʠʩʠ ʭʘʪʘʨ״ʦʠ 

 ʦʥʠʠ״ʘוʦʠ ʛʣʦʙʘʣʠʠ ʌʦʨʫʤʠ ʫʤʫʤʠֹ״ʠ ʛʫʟʦʨʠʰ ʦʠʜ ʙʘ ʭʘʚʬץʠʜʜ ʤʝʛʘʨʜʘʜ. ʄʫʚʦʬʠוֹ

ʠץʪʠʩʦʜ  ʜʘʨ ʩʦʣʠ 2018, ʟʘʨʘʨʠ ʪʠֹוʦʨʘʪ ʘʟ ֹוʠʥʦʷʪ״ʦʠ ʤʘʨʙʫʪ ʙʘ ʢʠʙʝʨֹוʠʥʦʷʪ ʜʘʨ ʪ ʣʠ ʧʘʥֹו 

ʩʦʣʠ ʦʷʥʜʘ ʪʘץʨʠʙʘʥ 8 ʪʨʠʣʣʠʦʥ ʜʦʣʣʘʨʨʦ ʪʘʰʢʠʣ ʭʦ״ʘʜ ʜʦʜ, ʢʠ ʥʠʩʙʘʪ ʙʘ ʄʄɼ-ʠ ʆʣʤʦʥ ʭʝʣʝ 

ʟʠʸʜʪʘʨ ʘʩʪ. ׳ʘʤʠʥ ʪʘʨʠץ, ʤʫ״ʦʬʠʟʘʪʠ ʠʥʰʦʦʪ״ʦʠ ʩʘʥʦʘʪ  ʜʘʨ ʦʷʥʜʘ ʥʘץʰʠ ʢʘʣʠʜ  ʭʦ״ʘʜ 

ʜʦʰʪ. ּתʠʥʦʷʪʢʦʨʦʥ ʧʘʡʚʘʩʪʘ ʫʩʫʣ״ʦʠ ʥʘʚʠ ״ʘʢʝʨʠʨʦ ʠʭʪʠʨʦʲ ʤʝʢʫʥʘʥʜ, ʢʠ ʤʫʙʦʨʠʟʘ ʙʘʨ ʟʠʜʜʠ 

ʠʥ ʟʫ״ʫʨʦʪ ʙʦʷʜ ״ʘʤʝʰʘ ʷʢ ץʘʜʘʤ ʧʝʰ ʙʦʰʘʜ. 

ɼʘʨ ʠʥʪʠ״ʦ ʙʦʷʜ ץʘʡʜ ʥʘʤʫʜ, ʢʠ ʠʥʩʦʥʠʷʪ ʙʘ ʜʘʚʨʘʠ ʜʠʛʘʨʛʫʥʠ״ʦʠ ʛʣʦʙʘʣ  ʚʦʨʠʜ 

ʰʫʜʘʘʩʪ. ɼʘʨ ʦʷʥʜʘʠ ʥʘʟʜʠʢ ʩʦ״ʘ״ʦʠ ʘʩʦʩʠʠ ״ʘʸʪʠ  ʰʘʢʣ ʚʘ ʤʫʥʜʘʨʠֹוʘʠ ʥʘʚ - ʠץʪʠʩʦʜ ʚʘ 

ʤʝʥʝֹוʤʝʥʪ, ʠʣʤ ʚʘ ʘʤʥʠʷʪʨʦ ʭʦ״ʘʥʜ ʛʠʨʠʬʪ. ʀʥʩʦʥʠʷʪ ʜʠʛʘʨ ʤʝʰʘʚʘʜ, ʢʠ ʙʦʠʩʠ ʪʘסʡʠʨʠ 
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ʤʫʥʦʩʠʙʘʪ״ʦʠ ֹוʘʤʲʠʷʪ  ʤʝʛʘʨʜʘʜ. ɺʦʨʠʜʰʘʚʠʠ ʤʠʥʙʘʲʜʘʠ ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʨʘץʘʤ  ʙʘ ״ʘʸʪ ʷʢʝ 

ʘʟ ʭʫʩʫʩʠʷʪ״ʦʠ ʭʦʩʠ ֹוʘ״ʦʥʠ ʦʷʥʜʘ ʤʝʙʦʰʘʜ. ʀʥ ʙʘ ʧʝʰʨʘʬʪ ʜʘʨ ʩʦ״ʘ״ʦʠ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʘ, 

ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʠʪʪʠʣʦʦʪ  ʚʘ ʪʝʣʝʢʦʤʤʫʥʠʢʘʪʩʠʷ ʚʦʙʘʩʪʘ ʘʩʪ. ׳ʘʤʠʥ ʪʘʨʠץ, ʨʘץʘʤʠʩʦʟ  

ʨʘʚʘʥʜʠ ʦʙʲʝʢʪʠʚ  ʚʘ ʥʦʛʫʟʠʨ ʘʩʪ ʚʘ ʦʥʨʦ ʙʦʟʜʦʰʪʘʥ סʘʡʨʠʠʤʢʦʥ ʘʩʪ. 
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ʋʉʋʃ׳ʆʀ ʀʅʊʀפʆʃ ɼɸʈ IP-ʊɽʃɽɺʀɿʀʆʅ 
 

 .ʘʬʬʦʨʦʚ ʂ.ɹנ ,.ʘʬʬʦʨʦʚ ɹ.ɻנ

ɸʢʘʜʝʤʠʷʠ ʠʜʦʨʘʢʫʥʠʠ ʜʘʚʣʘʪʠʠ ʥʘʟʜʠ ʇʨʝʟʠʜʝʥʪʠ ּתʊ,  

ɼʦʥʠʰʛʦ״ʠ ʪʝʭʥʦʣʦʛʠʠ ʊʦֹוʠʢʠʩʪʦʥ 
 

ɸʛʘʨ ʜʘʨ ʙʦʨʘʠ ʙʘʨʪʘʨʠ״ʦʠ IPTV ʥʠʩʙʘʪ ʙʘ ʜʠʛʘʨ ʥʘʤʫʜʠ ʪʝʣʝʚʠʟʠʦʥ״ʦ (ʤʦ״ʚʦʨʘʚ, 

ʥʦץʠʣ, ʟʘʤʠʥ) ʘʟ ʥʫץʪʘʠ ʥʘʟʘʨʠ ʢʦʨʙʘʨʠ ʦʜʜ ʩʫʭʘʥ ʨʦʥʝʤ, ʧʘʩ ʤʦ ʤʝʪʘʚʦʥʝʤ ʠʥ״ʦʨʦ ץʘʡʜ 

ʢʫʥʝʤ: ʪʘʙʠʠʩʪ, ʢʠ ʠʥ ʜʠʜʘʥʠ ʰʫʤʦʨʘʠ ʟʠʸʜʠ ʪʝʣʝʚʠʟʠʦʥ״ʦ ʤʝʙʦʰʘʜ. ʂʘʥʘʣ״ʦ ʙʦ ʩʠʬʘʪʠ 

ʟʘʨʫʨ, ʠʥʪʝʨʘʢʪʠʚ ʚʘ ״ʘʤʛʠʨʦʠʠ ʭʠʜʤʘʪ״ʦʠ ʚʠʜʝʦ, ʠʥʯʫʥʠʥ ʤʘʚֹוʫʜʠʷʪʠ ʜʦʠʨʘʠ ʚʘʩʝʠ 

ʭʠʜʤʘʪ״ʦʠ ʠʣʦʚʘʛ. 

ʀʣʦʚʘ ʙʘ ʭʠʜʤʘʪ״ʦʠ ʘʩʦʩ, IPTV ʤʝʪʘʚʦʥʘʜ ʷʢ ץʘʪʦʨ ʭʠʜʤʘʪ״ʦʠ ʠʣʦʚʘʛʠʨʦ 

(ʚʠʜʝʦʪʝʣʝʬʦʥʠʷ, ʧʦʨʪʘʣ״ʦʠ ʠʪʪʠʣʦʦʪ, ʙʦʟʠ״ʦ ʚʘ ס.) ʙʘ ʤʘֹוʤ˄ʠ ʭʠʜʤʘʪ״ʦʠ ʘʩʦʩ ʜʦʭʠʣ ʢʫʥʘʜ. 

ʀʥ ʜʘʨ ʘʩʦʩʠ ʤʫʪʪʘ״ʠʜʩʦʟ ʚʘ ʩʪʘʥʜʘʨʪʠʟʘʪʩʠʷʠ ʜʘʩʪʛʦ״״ʦʠ ʛʫʥʦʛʫʥʠ ʪʝʨʤʠʥʘʣ, ״ʘʤʛʠʨʦʠʠ 

ʩʘʜʦ, ʚʠʜʝʦ ʚʘ ʜʦʜʘ״ʦ ʜʘʨ ʘʩʦʩʠ ʧʨʦʪʦʢʦʣʠ IP ʚʘ ʧʝʰʥʠ״ʦʜʠ ʭʠʜʤʘʪ״ʦ ʜʘʨ ʧʣʘʪʬʦʨʤʘʠ ʷʛʦʥʘʠ 

ʪʝʭʥʦʣʦʛ ʠʤʢʦʥʧʘʟʠʨ ʘʩʪ. 

ɸʛʘʨ ʜʘʨ ʙʦʨʘʠ ʜʦʠʨʘʠ ʭʠʜʤʘʪ״ʦʠ IPTV ʩʫʭʘʥ ʨʦʥʝʤ, ʦʥʨʦ ʤʝʪʘʚʦʥ ʙʘ ʜʫ ʛʫʨ˄״ ʪʘץʩʠʤ 

ʢʘʨʜ: ʠʩʪʠʬʦʜʘʠ ʰʘʭʩ ʚʘ ʫʤʫʤ. ɻʫʨ˄״ʠ ʷʢʫʤ ʙʘ ʤʫʰʪʘʨʠʠ ʤʫʰʘʭʭʘʩ ʜʦʜʘ ʤʝʰʘʚʘʜ. ɹʘ ʦʥ״ʦ 

ʚʠʜʝʦ ʜʦʭʠʣ ʤʝʰʘʚʘʥʜ ʜʘʨ Video on Demand (VoD) - ʚʠʜʝʦ ʘʟ ʨ˄ʠ ʜʘʨʭʦʩʪ. ʉʠʩʪʝʤʘʠ ʠʥʬʠʨʦʜ 

ʨʘʩʦʥʠʜʘʥʠ ʙʘʨʥʦʤʘ״ʦ ʚʘ ʬʠʣʤ״ʦʠ ʪʝʣʝʚʠʟʠʦʥ ʜʘʨ ʰʘʙʘʢʘʠ ʪʝʣʝʚʠʟʠʦʥʠʠ ʨʘץʘʤ, ʥʦץʠʣ ʸ 

ʤʦ״ʚʦʨʘ. ʌʠʣʤʨʦ ʜʘʨ ʚʘץʪʠ ʜʠʣʭʦ״ ʘʟ ʢʘʪʘʣʦʛ ʬʘʨʤʦʠʰ ʜʦʜʘʥ ʤʫʤʢʠʥ ʘʩʪ ʚʘ ʘʢʩʘʨ ʚʘץʪ 

ʬʫʥʢʩʠʷ״ʦʠ ʠʣʦʚʘʛ ʜʘʩʪʛʠʨ ʤʝʰʘʚʘʥʜ, ʢʠ ʙʘ ʠʩʪʠʣʦ״ Time Shifted TV ʠʚʘʟʰʫʜʘ: ʙʦʟʛʘʰʪ, 

ʪʘʚʘץץʫʬ, ʭʘʪʯ˄ʙ״ʦ. ʅʘʤʦʷʥʜʘʠ ʜʠʛʘʨ Network Personal Video Recorder (NPVR) ʷʢ 

ʩʘʙʪʢʫʥʘʥʜʘʠ ʚʠʜʝʦʠ ʰʘʭʩʠʠ ʰʘʙʘʢʘʚ ʤʝʙʦʰʘʜ, ʢʠ ʙʘ ʰʫʤʦ ʠʤʢʦʥ ʤʝʜʠ״ʘʜ, ʢʠ ״ʘʤʘ ʛʫʥʘ 

ʥʘʤʦʠʰ״ʦʠ ʪʝʣʝʚʠʟʠʦʥʠʠ ʧʘʭʰʰʫʜʘʨʦ ʩʘʙʪ ʢʫʥʝʜ ʚʘ ʦʥ״ʦʨʦ ʜʘʨ ʚʘץʪʠ ʤʫʚʦʬʠץ ʯʘʥʜ 

ʤʘʨʦʪʠʙʘ ʪʘʤʦʰʦ ʢʫʥʝʜ ʚʘ ʠʥʯʫʥʠʥ ʦʥ״ʦʨʦ ʪʦʟʘ ʢʫʥʝʜ. Electronic Program Guide (EPG) - 

ʪʝʣʝʛʠʜʠ ʵʣʝʢʪʨʦʥ, ʢʠ ֹוʘʜʚʘʣʠ ʙʘʨʥʦʤʘ״ʦʠ ʪʝʣʝʚʠʟʠʦʥ ʸ ʨʘʜʠʦʠʨʦ ʥʠʰʦʥ ʤʝʜʠ״ʘʜ, ʢʠ 

ʠʤʢʦʥʠ ʧʘʡʤʦʠʰʠ ʠʥʪʝʨʘʢʪʠʚʠʠ ʤʫʥʜʘʨʠֹוʘʨʦ ʘʟ ʨ˄ʠ ʚʘץʪ, ʫʥʚʦʥ, ʢʘʥʘʣ, ʞʘʥʨ ʚʘ סʘʡʨʘ ʙʦ 

ʠʩʪʠʬʦʜʘ ʘʟ ʧʫʣʪʠ ʬʦʩʠʣʘʚ ʜʦʨʘʜ. 

ʍʠʟʤʘʪʨʘʩʦʥʠʠ ʦʤʤʘʚ, ʧʝʰ ʘʟ ״ʘʤʘ, ʪʘʤʦʰʦʠ ʢʘʥʘʣ ʸ ʪʘʥ״ʦ ʷʢ ʙʘʨʥʦʤʘʠ ʤʫʰʘʭʭʘʩʨʦ 

ʜʘʨ ʙʘʨ ʤʝʛʠʨʘʜ (ʤʫʰʪʘʨ, ʤʘʩʘʣʘʥ, ʪʘʥ״ʦ ʙʘʨʦʠ ʚʘץʪʝ, ʢʠ ʜʘʨ ʜʘʚʦʤʠ ʦʥ ʙʘʨʥʦʤʘʠ ֹוʦʣʠʙʠ ˄ 

ʧʘʭʰ ʤʝʰʘʚʘʜ ʚʘ ʜʘʨ ʜʠʛʘʨ ʚʘץʪ״ʦ ʪʝʣʝʚʠʟʠʦʥʠ ˄ ʭʦʤ˄ʰ ʢʘʨʜʘ ʤʝʰʘʚʘʜ) ʧʘʨʜʦʭʪ ʤʝʢʫʥʘʜ. 

ʍʠʟʤʘʪʨʘʩʦʥʠʠ ʜʠʛʘʨ "ʢʠʥʦʪʝʘʪʨʠ ʚʠʨʪʫʘʣ" ʘʩʪ. ɸʟ ʧʘʩʠ ʜʠʛʘʨ, ʪʠʙץʠ ֹוʘʜʚʘʣ, ʧʨʦʚʘʡʜʝʨʠ 

ʢʦʥʪʝʥʪ ʬʠʣʤ״ʦʠ ʤʘʰ״ʫʨʨʦ ʧʘʭʰ ʤʝʢʫʥʘʜ ʚʘ ʢʦʨʙʘʨ ʚʘץʪʠ ʤʫʥʦʩʠʙʝʨʦ ʙʘʨʦʠ ʭʫʜ ʠʥʪʠʭʦʙ 

ʤʝʢʫʥʘʜ ʚʘ ʩʝʩʩʠʷʠ ʙʘ ˄ ֹוʦʣʠʙʨʦ ʤʝʭʘʨʘʜ. ʍʠʟʤʘʪʨʘʩʦʥʠʠ ʦʤʤʘʚ ʧʝʰʥʠ״ʦʜʠ ״ʘʤʘ ʛʫʥʘ 

ʤʘʲʣʫʤʦʪʨʦ ʜʘʨ ʵʢʨʘʥʠ ʪʝʣʝʚʠʟʠʦʥ - ʧʝʰʛ˄ʠʠ ʦʙʫ ״ʘʚʦ ʸ ץʫʨʙʠ ʘʩʲʦʨ ʜʘʨ ʙʘʨ ʤʝʛʠʨʘʜ [1]. 

ɹʘʨʦʠ ʪʘʪʙʠץʠ ʠʥ ʭʠʜʤʘʪ״ʦ, ʦʧʝʨʘʪʦʨ ʰʝʚʘ״ʦʠ ʟʝʨʠʥʠ ʠʥʪʠץʦʣʠ ʠʪʪʠʣʦʦʪʨʦ ʜʘʨ 

ʰʘʙʘʢʘʠ IP ʠʩʪʠʬʦʜʘ ʤʝʙʘʨʘʜ: unicast, broadcast ʚʘ multicast. ʌʘ״ʤʠʜʘʥʠ ʬʘʨץʠ ʙʘʡʥʠ ʠʥ 

ʫʩʫʣ״ʦ ʙʘʨʦʠ ʥʠʰʦʥ ʜʦʜʘʥʠ ʙʘʨʪʘʨʠ״ʦʠ ʪʝʣʝʚʠʟʠʦʥʠ IP ʚʘ ʪʘʰʢʠʣʠ ʘʤʘʣʠʠ ʧʘʭʰʠ ʚʠʜʝʦ 

ʪʘʚʘʩʩʫʪʠ ʰʘʙʘʢʘʠ IP ʭʝʣʝ ʤʫ״ʠʤ ʘʩʪ. 

 ʠץʦʠ IP-ʨʦ ʤʫʚʦʬʠ״ʘסʦʠ ʛʫʥʦʛʫʥʠ ʪʘʲʠʥʦʪʠ ʩʫʨʦ״ʦʣ ʥʘʤʫʜץʘʨ ʷʢʝ ʘʟ ʠʥ ʩʝ ʫʩʫʣʠ ʠʥʪʠ׳

 ʜʦʨʠ ʪʨʘʬʠʢʠץʦ ʙʘ ʤʠ״ʘʠ ʪʘʲʩʠʨʠ ʦʥוʦʠ ʭʫʜ ʠʩʪʠʬʦʜʘ ʤʝʙʘʨʘʥʜ ʚʘ ʜʘʨ ʜʘʨʘֹ״ʘʜʘʬ״

ʠʩʪʝʲʤʦʣʰʫʜʘ ʬʘʨץʠʷʪʠ ʢʘʣʦʥ ʚʫֹוʫʜ ʜʦʨʘʜ. 
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Unicast ״ʘʨʘʢʘʪʠ ʥʘץʣʠʸʪ (ʠʥʜʠʚʠʜʫʘʣ) ʘʩʦʩʘʥ ʙʘʨʦʠ ʭʠʟʤʘʪʨʘʩʦʥʠʠ çʰʘʭʩè 

ʠʩʪʠʬʦʜʘ ʤʝʰʘʚʘʜ. ׳ʘʨ ʷʢ ʤʫʰʪʘʨ ʤʝʪʘʚʦʥʘʜ ʤʫʥʜʘʨʠֹוʘʠ ʚʠʜʝʦʠʠ ʰʘʭʩʠʨʦ ʜʘʨ ״ʘʨ ʚʘץʪʠ 

ʙʘʨʦʠ ˄ ʤʫʚʦʬʠץ ʜʘʨʭʦʩʪ ʢʫʥʘʜ. 

 ɼʘʨ ʙʘʩʪʘ״ʦʠ Unicast, ʩʫʨʦסʘ״ʦʠ ʤʠʟʙʦʥ ʙʘ ʜʫ ʜʘʩʪʛʦ״ʠ ʥʠ״ʦ ʪʘʲʠʥ ʢʘʨʜʘ ʤʝʰʘʚʘʥʜ 

ʚʘ ״ʘʤʯʫʥ ʩʫʨʦסʘʠ IP-ʠ ʤʘʥʙʘʲ ʚʘ ʩʫʨʦסʘʠ IP ʪʘʲʠʥʦʪ ʠʩʪʠʬʦʜʘ ʤʝʰʘʚʘʥʜ. ʉʫʨʦסʘʠ IP-ʠ 

ʪʘʲʠʥʦʪ ʩʫʨʦסʘʠ ʤʫʰʘʭʭʘʩʠ IP-ʠ ʜʘʩʪʛʦ״ʝʩʪ, ʢʠ ʠʥ ʙʘʩʪʘ ʙʘʨʦʠ ʦʥ ʧʝʰʙʠʥ h ʫʜʘʘʩʪ. ʀʥ ʩʫʨʦסʘ 

ʘʟ ʷʢ ץʠʩʤʠ ʩʫʨʦסʘʠ ʰʘʙʘʢʘ (ʢʠ ʠʥ ʜʘʩʪʛʦ״ ʜʘʨ ʦʥ ֹוʦʡʛʠʨ ʘʩʪ) ʚʘ ʷʢ ץʠʩʤʠ ʩʫʨʦסʘʠ ʤʠʟʙʦʥ (ʢʠ 

ʠʥ ʤʘʢʦʥʠ ʤʫʰʘʭʭʘʩʨʦ ʜʘʨ ʰʘʙʘʢʘʠ ʦʥ ʤʫʘʡʷʥ ʤʝʢʫʥʘʜ) ʠʙʦʨʘʪ ʘʩʪ. ʀʥ ״ʘʤʘ ʙʘ ʠʤʢʦʥʠ 

ʤʘʩʠʨʠ ʙʘʩʪʘ״ʦʠ ʷʢʢʘʩʪʘ ʜʘʨ ʪʘʤʦʤʠ ʰʘʙʘʢʘ ʦʚʘʨʜʘ ʤʝʨʘʩʦʥʘʜ. 

ɼʘʨ ֹוʘʨʘʸʥʠ ʠʥʢʘʧʩʫʣʷʮʠʷ, ʭʦʩʪʠ ʠʨʩʦʣʢʫʥʘʥʜʘ ʩʫʨʦסʘʠ IP-ʠ ʭʫʜʨʦ ʜʘʨ ʩʘʨʣʘʚ״ʘʠ 

ʙʘʩʪʘʠ unicast ״ʘʤʯʫʥ ʩʫʨʦסʘʠ ʤʘʥʙʘʲ ֹוʦʡʛʠʨ ʤʝʢʫʥʘʜ ʚʘ ʩʫʨʦסʘʠ IP-ʠ ʭʦʩʪʠ ץʘʙʫʣʢʫʥʘʥʜʘ ʜʘʨ 

ʩʘʨʣʘʚ״ʘ ״ʘʤʯʫʥ ʩʫʨʦסʘʠ ʪʘʲʠʥʦʪ ֹוʦʡʛʠʨ ʢʘʨʜʘ ʤʝʰʘʚʘʜ. ɹʦ ʠʩʪʠʬʦʜʘ ʘʟ ʠʥ ʜʫ ʩʫʨʦסʘʠ IP, 

ʙʘʩʪʘ״ʦʠ ʷʛʦʥʘʨʦ ʤʝʪʘʚʦʥ ʜʘʨ ʪʘʤʦʤʠ ʰʘʙʘʢʘ ʠʥʪʠץʦʣ ʜʦʜ (ʷʲʥʝ ʜʘʨ ʪʘʤʦʤʠ ʟʝʨʰʘʙʘ״ץʦ). ɼʘʨ 

ʨʘʩʤʠ 1 ʭʫʩʫʩʠʷʪʠ ʠʥʪʠץʦʣʠ ʪʨʘʬʠʢʠ ʠʥ ʪʝʭʥʦʣʦʛʠʷ ʠʥʲʠʢʦʩ ʸʬʪʘʘʩʪ. 

ʊʝʭʥʦʣʦʛʠʷʠ Unicast ʪʘʭʤʠʥ ʤʝʢʫʥʘʜ, ʢʠ ״ʘʨ ʷʢ ʢʦʨʙʘʨ ʘʟ ʩʝʨʚʝʨ ֹוʘʨʘʸʥʠ ʚʠʜʝʦʠ 

ʠʥʬʠʨʦʜ ʜʘʨʭʦʩʪ ʤʝʢʫʥʘʜ. ɸʟ ʥʫץʪʘʠ ʥʘʟʘʨʠ ʪʝʭʥʠʢ ʤʫ״ʠʤ ʥʝʩʪ, ʢʠ ʢʦʨʙʘʨʦʥʠ ʛʫʥʦʛʫʥ ʷʢ 

ʰʘʙʘʢʘʠ ʪʝʣʝʚʠʟʠʦʥʠʨʦ ʪʘʤʦʰʦ ʤʝʢʫʥʘʥʜ, ʢʠ ʙʘʨʦʠ ״ʘʨ ʷʢʠ ʦʥ״ʦ ʟʘʭʠʨʘ״ʦʠ ʰʘʙʘʢʘʚ ֹוʫʜʦ 

ʢʘʨʜʘ ʰʫʜʘʘʥʜ; ɹʘʨʦʠ ʧʨʦʚʘʡʜʝʨ ʠʥ ʤʘʲʥʦʠ ʦʥʨʦ ʜʦʨʘʜ, ʢʠ ʩʘʨʙʦʨʠʠ ʰʘʙʘʢʘ ʤʫʩʪʘץʠʤʘʥ ʘʟ 

ʰʫʤʦʨʘʠ ʪʘʤʦʰʦʙʠʥʦʥ ʚʦʙʘʩʪʘ ʘʩʪ ʚʘ ʙʦ ʘʬʟʦʠʰʠ ʘʫʜʠʪʦʨʠʷ ʠʥ ʪʝʭʥʦʣʦʛʠʷ ʙʘʨʪʘʨʠ״ʦʠ ʭʫʜʨʦ 

ʘʟ ʜʘʩʪ ʤʝʜʠ״ʘʜ. 
 

 
 

ʈʘʩʤʠ 1. - ʀʥʪʠץʦʣʠ ʪʨʘʬʠʢ ʙʦ ʠʩʪʠʬʦʜʘʘʟ ʪʝʭʥʦʣʦʛʠʷʠ IP - Unicast 
 

ʈʝֹוʘʠ ʧʘʭʰ ʙʘʨʦʠ ʠʥʪʠץʦʣʠ ʤʘʲʣʫʤʦʪ ʘʟ ʷʢ ʤʘʥʙʘʲ ʙʘ ״ʘʤʘʠ ץʘʙʫʣʢʫʥʘʥʜʘʛʦʥ ʜʘʨ 

ʟʝʨʰʘʙʘʢʘʠ ʜʦʜʘʰʫʜʘ ʠʩʪʠʬʦʜʘ ʤʝʰʘʚʘʜ, ʤʘʩʘʣʘʥ, ʚʘץʪʝ ʢʠ ״ʦʩʪ ʙʦʷʜ ʙʘʲʟʝ ʤʘʲʣʫʤʦʪʨʦ ʙʘ 

 ʦ ʧʝʰʘʢ״״ʦʠ ʤʘʭʩʫʩ ʸ ʜʘʩʪʛʦ״ʘʠ ʭʠʜʤʘʪסʘʜ ʸ ʩʫʨʦ״ʦʣ ʜʠץʦʠ ʰʘʙʘʢʘ ʠʥʪʠ״ʘʤʘʠ ʭʦʩʪ״

ʥʦʤʘʲʣʫʤ ʙʦʰʘʜ, ʧʘʩ ʧʘʭʰ ʥʠʟ ʙʘʨʦʠ ʢʘʰʬ ʠʩʪʠʬʦʜʘ ʤʝʰʘʚʘʜ. 

ɺʘץʪʝ ʢʠ ʤʠʟʙʦʥ ʙʘ ʤʘʲʣʫʤʦʪ ʥʠʸʟ ʜʦʨʘʜ, ʦʥ ʙʘ ʩʫʨʦסʘʠ ʧʘʭʰ ʜʘʨʭʦʩʪ ʤʝʬʠʨʠʩʪʘʜ. 

 ʦ״ʦʩʪ״ ʘʙʫʣ ʚʘ ʢʦʨʢʘʨʜ ʤʝʢʫʥʘʥʜ. ʗʢ ʸ ʷʢʯʘʥʜץ ʦʠ ʜʠʛʘʨʠ ʰʘʙʘʢʘ ʠʥ ʜʘʨʭʦʩʪʨʦ״ʘʤʘʠ ʭʦʩʪ׳

(ʙʦ ʠʩʪʠʬʦʜʘ ʘʟ ʪʝʭʥʦʣʦʛʠʷʠ unicast) ʙʘ ʠʥ ʜʘʨʭʦʩʪ ֹוʘʚʦʙ ʤʝʜʠ״ʘʥʜ ʚʘ ʤʘʲʣʫʤʦʪʠ 

ʜʘʨʭʦʩʪʰʫʜʘʨʦ ʧʝʰʥʠ״ʦʜ ʤʝʢʫʥʘʥʜ. 
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ɹʘʨʲʘʢʩʠ ʠʥʪʠץʦʣʠ unicast, ʢʠ ʜʘʨ ʦʥ ʧʘʢʝʪ״ʦʨʦ ʜʘʨ ʪʘʤʦʤʠ ʰʘʙʘʢʘ ʠʥʪʠץʦʣ ʜʦʜʘʥ 

ʤʫʤʢʠʥ ʘʩʪ, ʙʘʩʪʘ״ʦʠ ʧʘʭʰ ʦʜʘʪʘʥ ʙʦ ʰʘʙʘʢʘʠ ʤʘ״ʘʣʣ ʤʘ״ʜʫʜʘʥʜ. ʀʥ ʤʘ״ʜʫʜʠʷʪ ʘʟ 

ʢʦʥʬʠʛʫʨʘʪʩʠʷʠ ʨʦʫʪʝʨ ʚʦʙʘʩʪʘ ʘʩʪ, ʢʠ ʰʘʙʘʢʘʨʦ ʤʘ״ʜʫʜ ʤʝʢʫʥʘʜ ʚʘ ʥʘʤʫʜʠ ʧʘʭʰʨʦ ʥʘʟʦʨʘʪ 

ʤʝʢʫʥʘʜ. ɼʘʨ ʨʘʩʤʠ 2 ʭʫʩʫʩʠʷʪʠ ʠʥʪʠץʦʣʠ ʪʨʘʬʠʢʠ ʠʥ ʪʝʭʥʦʣʦʛʠʷ ʥʠʰʦʥ ʜʦʜʘ ʰʫʜʘʘʩʪ. 

ɼʫ ʥʘʤʫʜʠ ʧʘʭʰʠ ʜʦʜʘ״ʦ ʚʫֹוʫʜ ʜʦʨʘʜ: ʨʘʚʦʥʘ ʚʘ ʤʘ״ʜʫʜ. 

ʨʘʚʦʥʘ ʢʘʨʜʘ ʰʫʜʘʘʩʪ ʧʘʭʰ ʙʘ ״ʘʤʘʠ ״ʦʩʪ״ʦ ʜʘʨ ʰʘʙʘʢʘʠ ʤʫʰʘʭʭʘʩ ʬʠʨʠʩʪʦʜʘ 

ʤʝʰʘʚʘʜ. ʀʥ ʥʘʤʫʜʠ ʧʘʭʰ ʙʘʨʦʠ ʬʠʨʠʩʪʦʜʘʥʠ ʪʨʘʬʠʢ ʙʘ ״ʘʤʘ ʭʦʩʪ״ʦʠ ʙʝʨʫʥ ʘʟ ʰʘʙʘʢʘʠ 

ʤʘ״ʘʣʣ ץʫʣʘʡ ʘʩʪ. 

 

 
 

ʈʘʩʤʠ 2. - ʀʥʪʠץʦʣʠ ʪʨʘʬʠʢ ʙʦ ʠʩʪʠʬʦʜʘ ʘʟ ʪʝʭʥʦʣʦʛʠʷʠ IP - ʇʘʭʰ 
 

ʄʘ״ʜʫʜ ʧʘʭʰ ʙʘʨʦʠ ʠʥʪʠץʦʣʠ ʤʘʲʣʫʤʦʪ ʙʘ ״ʘʤʘ ״ʦʩʪ״ʦ ʜʘʨ ʰʘʙʘʢʘʠ ʤʘ״ʘʣʣ ʠʩʪʠʬʦʜʘ 

ʤʝʰʘʚʘʜ. ɼʘʨ ʯʫʥʠʥ ʙʘʩʪʘ״ʦ ʩʫʨʦסʘʠ IP 255.255.255.255 ״ʘʤʯʫʥ ʤʘʢʦʥʠ ʪʘʲʠʥʦʪ ʚʦʨʠʜ ʢʘʨʜʘ 

ʤʝʰʘʚʘʜ. ʈʦʫʪʝʨ״ʦ ʯʫʥʠʥ ʪʨʘʬʠʢʠ ʧʘʭʰʨʦ ʠʥʪʠץʦʣ ʥʘʤʝʜʠ״ʘʥʜ. ɹʘʩʪʘ״ʦʝ, ʢʠ ʪʘʚʘʩʩʫʪʠ ʧʘʭʰʠ 

ʤʘ״ʜʫʜ ʬʠʨʠʩʪʦʜʘ ʤʝʰʘʚʘʥʜ, ʪʘʥ״ʦ ʜʘʨ ʰʘʙʘʢʘʠ ʤʘ״ʘʣʣ ʧʘ״ʥ ʢʘʨʜʘ ʤʝʰʘʚʘʥʜ. ʈʦʫʪʝʨ״ʦ 

ʩʘʨ״ʘʜʨʦ ʪʘʰʢʠʣ ʤʝʜʠ״ʘʥʜ, ʢʠ ʙʝ ʦʥ ʧʘʢʝʪ״ʦ ʜʘʨ ʪʘʤʦʤʠ ʰʘʙʘʢʘ ʙʘ ״ʘʨ ʷʢ ״ʦʩʪ ʪʘץʩʠʤ ʢʘʨʜʘ 

ʤʝʰʘʚʘʥʜ, ʢʠ ʢʦʨʠ ʜʘʩʪʛʦ״״ʦʠ ʰʘʙʘʢʘʚʠʨʦ ʢʦ״ʠʰ ʤʝʜʠ״ʘʥʜ ʚʘ ʬʘʨʦʭʤʘֹוʨʦʠ ʢʘʥʘʣ״ʦʠ ʘʣʦץʘʨʦ 

ʤʘ״ʢʘʤ ʤʝʢʫʥʘʥʜ. 

ɸʛʘʨ ʰʫʤʦ ʚʠʜʝʦʨʦ ʜʘʨ ʨʝֹוʘʠ ʧʘʭʰ ʠʥʪʠץʦʣ ʜʠ״ʝʜ, ʧʘʩ ״ʘʤʘʠ ʢʦʨʙʘʨʦʥʝ, ʢʠ ʜʘʨ ʷʢ 

ʟʝʨʰʘʙʘʢʘ ֹוʦʡʛʠʨʘʥʜ, ʤʘֹוʙʫʨ ʤʝʰʘʚʘʥʜ, ʢʠ ʪʘʥ״ʦ ʠʥ ʢʘʥʘʣʨʦ ʪʘʤʦʰʦ ʢʫʥʘʥʜ. ɸʟ ʠʥ ʨ˄, ʠʥ 

ʨʝʞʠʤ ʪʘʥ״ʦ ʙʘʨʦʠ ʠʥʪʠץʦʣʠ ״ʘʤʘ ʛʫʥʘ ʧʘʸʤ״ʦʠ ʭʠʜʤʘʪ ʠʩʪʠʬʦʜʘ ʤʝʰʘʚʘʜ. 

ɺʘ ʥʠ״ʦʷʪ, ʨʝʞʠʤʠ ʠʥʪʠץʦʣ, ʢʠ ʦʥʨʦ ʜʘʨ IPTV ʤʫ״ʠʤʪʘʨʠʥ ʥʦʤʠʜʘʥ ʤʫʤʢʠʥ ʘʩʪ 

ʤʫʣʪʠʧʣʠʢʘʪʦʨʠ ʘʩʪ. ʆʥ ʙʘʨʦʠ ʨʘʩʦʥʠʜʘʥʠ ʤʘʲʣʫʤʦʪ ʙʘ ʛʫʨ˄״ʠ ʤʫʰʪʘʨʠʸʥ ʧʝʰʙʠʥ ʰʫʜʘʘʩʪ 

ʚʘ ʜʘʨ ʪʘʰʢʠʣʠ ʧʘʭʰʠ ʪʝʣʝʚʠʟʠʦʥ ʚʘ ʜʠʛʘʨ ʭʠʟʤʘʪʨʘʩʦʥʠ״ʦʠ ʦʤʤʘʚ ʠʩʪʠʬʦʜʘ ʤʝʰʘʚʘʜ.  

ɹʘʨʦʠ ʤʫʘʡʷʥ ʢʘʨʜʘʥʠ ʛʫʨ˄״״ʦʠ ʢʘʥʘʣ״ʦ ʷʢ ץʘʪʦʨ ʩʫʨʦסʘ״ʦʠ ʤʘʭʩʫʩ ʙʘʨʦʠ ʠʥ ʤʘץʩʘʜ״ʦ 

 ʦʣʠץʫʜʦʰʫʜʘ ʠʩʪʠʬʦʜʘ ʤʝʰʘʚʘʥʜ - ʘʟ 224.0.0.0 ʪʦ 239.255.255.255 (ʩʠʥʬʠ D). Multicast ʠʥʪʠוֹ

ʠʪʪʠʣʦʦʪʨʦ ʘʟ ʤʘʥʙʘʲ ʙʘ ʢʦʤʤʫʪʘʪʦʨ״ʦʠ ʤʫʰʪʘʨ ʜʘʨ ʷʢ ֹוʘʨʘʸʥ ʪʘʲʤʠʥ ʤʝʢʫʥʘʜ ʚʘ ʩʠʧʘʩ ʦʥʨʦ 

ʪʘʥ״ʦ ʙʘ ʦʥ ʧʦʨʪ״ʦʝ, ʢʠ ʠʥ ʤʘʲʣʫʤʦʪʨʦ ʬʘʨʤʦʠʰ ʜʦʜʘʘʥʜ, ʧʘʭʰ ʤʝʢʫʥʘʜ.  

Multicast ʙʘ ʰʫʤʦ ʠʤʢʦʥ ʤʝʜʠ״ʘʜ, ʢʠ ʬʘʨʦʭʤʘֹוʨʦ ʜʘʨ ʰʘʙʘʢʘʠ ʥʘץʣʠʸʪ ʙʘ ʪʘʚʨʠ 

ʥʘʟʘʨʨʘʩ ʩʘʨʬʘ ʢʫʥʝʜ, ʙʠʜʫʥʠ ʪʘʣʘʙ ʢʘʨʜʘʥʠ ֹוʘʨʘʸʥʠ ʘʣʦ״ʠʜʘ ʙʘʨʦʠ ״ʘʨ ʷʢ ʢʘʥʘʣ ʙʘ ״ʘʨ ʷʢ 

ʙʠʥʘʥʜʘ. ɸʣʙʘʪʪʘ, ״ʘʤʘʠ ʜʘʩʪʛʦ״״ʦʝ, ʢʠ ʜʘʨ ʨʘʚʘʥʜʠ ʪʘʚʩʠʬʰʫʜʘ ʠʰʪʠʨʦʢ ʤʝʢʫʥʘʥʜ, ʙʦʷʜ 
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ʨʝʞʠʤʠ ʤʫʣʪʠʧʣʠʢʘʪʩʠʷʨʦ ʜʘʩʪʛʠʨ ʢʫʥʘʥʜ. ɼʘʨ ʨʘʩʤʠ 3 ʭʫʩʫʩʠʷʪʠ ʠʥʪʠץʦʣʠ ʪʨʘʬʠʢʠ ʠʥ 

ʪʝʭʥʦʣʦʛʠʷ ʠʥʲʠʢʦʩ ʸʬʪʘʘʩʪ. 
 

 
 

ʈʘʩʤʠ 3. - ʀʥʪʠץʦʣʠ ʪʨʘʬʠʢ ʙʦ ʠʩʪʠʬʦʜʘʠ ʪʝʭʥʦʣʦʛʠʷʠ IP - Multicast 
 

ɹʦ ʥʘʚʲʠ ʠʥʪʠץʦʣʠ ʤʘʲʣʫʤʦʪ״ʦʠ ʤʫʣʪʠʤʝʜʠʷʚ, ʤʠʟʙʦʥʠ ʤʘʥʙʘʲ ʤʝʪʘʚʦʥʘʜ ʪʘʥ״ʦ ʷʢ 

ʙʘʩʪʘ ʬʠʨʠʩʪʘʜ, ʢʠ ʤʝʪʘʚʦʥʘʜ ʙʘ ״ʘʟʦʨʦʥ ״ʦʩʪ״ʦʠ ʪʘʲʠʥʦʪ ʙʠʨʘʩʘʥʜ. 

ʅʘʤʫʥʘ״ʦʠ ʠʥʪʠץʦʣʠ ʤʘʲʣʫʤʦʪ״ʦʠ ʯʘʥʜʨʘʩʦʥʘ: 

¶ ʜʠʜʘʥʠ ʙʶʣʣʝʪʝʥʠ eo ʚʘ au dio; 

¶ ʤʫʙʦʜʠʣʘʠ ʠʪʪʠʣʦʦʪʠ ʤʘʩʠʨ, ʢʠ ʜʘʨ ʧʨʦʪʦʢʦʣ״ʦʠ ʤʘʩʠʨ ʠʩʪʠʬʦʜʘ ʤʝʰʘʚʘʥʜ; 

¶ ʪʘץʩʠʤʦʪʠ ʥʘʨʤʘʬʟʦʨ; 

¶ ʥʘʚʦʨʭʦʠ ʘʭʙʦʨ. 

ʍʦʩʪ״ʦʝ, ʢʠ ʤʝʭʦ״ʘʥʜ ʤʘʲʣʫʤʦʪʠ ʤʫʰʘʭʭʘʩʠ ʯʘʥʜʨʘʩʦʥʘ ʛʠʨʘʥʜ, ʤʫʰʪʘʨʠʠ 

ʤʫʣʪʠʧʘʩʪʘʪ ʥʦʤʠʜʘ ʤʝʰʘʚʘʥʜ, ʢʠ ʘʟ ʭʠʜʤʘʪ״ʦʝ, ʢʠ ʙʘʨʥʦʤʘ״ʦʠ ʤʫʰʪʘʨ ʦסʦʟ ʢʘʨʜʘʘʥʜ, ʙʘʨʦʠ 

ʧʘ״ʥ ʢʘʨʜʘʥʠ ʤʘʲʣʫʤʦʪ״ʦʠ ʯʘʥʜʨʘʩʦʥʘ ʙʘ ʛʫʨ˄״״ʦ ʠʩʪʠʬʦʜʘ ʤʝʙʘʨʘʥʜ. ׳ʘʨ ʷʢ ʛʫʨ˄״ʠ 

ʯʘʥʜʨʘʩʦʥʘ ʷʢ ʩʫʨʦסʘʠ IP-ʠ ʪʘʲʠʥʦʪʠ ʙʠʩʸʨֹוʘʥʙʘʨʦ ʥʘʤʦʷʥʜʘʛ ʤʝʢʫʥʘʜ. ɺʘץʪʝ ʢʠ ʤʠʟʙʦʥ 

ʤʘʲʣʫʤʦʪʨʦ ʙʘʨʦʠ ʛʫʨ˄״ ʧʘʭʰ ʤʝʢʫʥʘʜ, ʤʠʟʙʦʥ ʩʫʨʦסʘʠ IP-ʨʦ ʜʘʨ ʩʘʨʣʘʚ״ʘʠ ʧʘʢʝʪ ֹוʦʡʛʠʨ 

ʤʝʢʫʥʘʜ (ʜʘʨ ץʠʩʤʘʪʠ ʪʘʲʠʥʦʪ) [2]. 

ʊʘʙʠʠʩʪ, ʢʠ ʨʦ״ʠ ʘʟ ״ʘʤʘ ʩʘʤʘʨʘʥʦʢʠ ʠʥʪʠץʦʣʠ ʪʨʘʬʠʢʠ IPTV ʤʫʣʪʠʧʣʠʢʘʩʪ ʘʩʪ. 

ʐʘʨʪ״ʦʠ ʘʩʦʩʠʠ ʧʝʰʥʠ״ʦʜʠ ʭʠʜʤʘʪʨʘʩʦʥʠʠ ʙʦʩʠʬʘʪ ʘʟ ֹוʦʥʠʙʠ ʦʧʝʨʘʪʦʨʦʥʠ ʘʣʦץʘ, ʢʠ ʜʘʨ 

ʰʘʙʘʢʘʠ ʭʫʜ ʠʥʪʠץʦʣʠ ʚʠʜʝʦʠʠ ʤʫʣʪʠʧʣʠʢʘʪʩʠʷʨʦ ʘʤʘʣ ʤʝʢʫʥʘʥʜ, ʠʥ״ʦʷʥʜ: 

1. ʄʘֹוʨʦʠ ʢʘʬʦʣʘʪʥʦʢ. 

2. ʊʘʲʭʠʨʠ ʧʘʩʪʠ ʧʘ״ʥʰʘʚ. 

3. ʊʘסʡʠʨʸʙʠʠ ʭʫʨʜʠ ʪʘʲʭʠʨ (DF). 

4. ʀʥʪʠץʦʣʠ ʪʨʘʬʠʢ ʙʦ ʪʘʣʘʬʦʪʠ ʢʘʤʪʘʨʠʥ. 

ɼʘʨ ʠʥ ״ʦʣʘʪ, ʤʫʰʢʠʣʦʪʠ ʟʝʨʠʥ ʙʘ ʤʠʸʥ ʤʝʦʷʥʜ: 

1. ʀʩʪʠʬʦʜʘʠ ʦʜʜ ʥʠʛʦ״ ʜʦʰʪʘʥʠ ʰʘʙʘʢʘ. 

2. ʆʧʪʠʤʠʟʘʪʩʠʷʠ ʙʦʨʢʫʥ. 

3. ʂʘʤ ʢʘʨʜʘʥʠ ʚʘץʪ ʙʘʨʦʠ ʦʰʢʦʨ ʚʘ ʙʘʨʪʘʨʘʬ ʢʘʨʜʘʥʠ ״ʦʣʘʪ״ʦʠ ʬʘʚץʫʣʦʜʜʘ. 

ɼʘʨ ʘʡʥʠ ʟʘʤʦʥ ʨʦʭʠ ʫʥʠʚʝʨʩʘʣʠʠ ʭʘʣʣʠ ʠʥ ʧʨʦʙʣʝʤʘʭʦ ʥʝʩʪ. ɻʫʟʘʰʪʘ ʘʟ ʠʥ, ʫʩʫʣ״ʦʠ 

ʪʘʪʙʠhץ ʘʚʘʥʜʘ ʚʦʙʘʩʪʘ ʙʘ ʩʘʪ״ʠ ʰʘʙʘʢʘ, ʪʘʨ״ʨʝʟ ʚʘ ʪʘֹ״וʠʟʦʪʠ ʠʩʪʠʬʦʜʘʰʫʜʘ ʬʘʨץ 

ʤʝʢʫʥʘʥʜ [3]. 
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ʊɸʊɹʀפʀ ʊɽʍʅʆʃʆɻʀʗ׳ʆʀ  ɺʆפɽʀʗʊʀ 

ɺʀʈʊʋɸʃ  ɼɸʈ ʉʆ׳ɸʀ ʄɸʆʈʀʌ 
 

ɿʘʨʠʧʦʚ ʉ.ɸ. 

ɼʦʥʠʰʛʦ״ʠ  ʪʝʭʥʦʣʦʛʠʠ  ʊʦֹוʠʢʠʩʪʦʥ 
 

ʈʫʰʜʠ ʙʝʤʘʡʣʦʥ ʚʘ ʙʠʩʸʨʩʘʤʪʘʠ ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʠʪʪʠʣʦʦʪ-ʢʦʤʤʫʥʠʢʘʪʩʠʦʥ  (ʊʀʂ) 

 ʪʠ ʫʥʚʦʥʠ ʉʘʥʦʘʪ 4.0״ʪʠʩʦʜʠʠ ʤʫʦʩʠʨ ʪʘץʘʨʘʸʥʠ ʨʫʰʜʠ ʠוֹ ʘʤʯʫʥ ʦʤʠʣʠ ʪʘʨʢʠʙʠʠ״

(ʀʥʜʫʩʪʨʠʷ 4.0) ʙʦ ʦʤʠʣ״ʦʠ ʠʤʨ ʟʘʠ ʨʘץʘʤʠʢʫʥʦʥ  (ʥʝʡʨʦʪʝʭʥʦʣʦʛʠʷ״ʦ, ʦʤ ʟʠʰʠ ʤʦʰʠʥ , 

ʟʝ״ʥʠ ʩʫʥʲ , ʥʠʟʦʤ״ʦʠ ʠʥʪʝʣʣʝʢʪʫʘʣ , ʚʦץʝʠʷʪʠ ʨʝʘʣ ) ʙʘ ʩʦ״ʘ״ʦʠ ʛʫʥʦʛʫʥʠ ʥʠʟʦʤʠ ʤʘʦʨʠʬʠ 

ʜʠʣʭʦ״ ʢʠʰʚʘʨ  ʚʘ ʤʠʥʪʘץʘ ʙʝʪʘʲʩʠʨ ʙʫʜʘ ʥʘʤʝʪʘʚʦʥʘʜ [1].  

ɼʘʨ ʨʘʜʠʬʠ  ʛʫʬʪʘ״ʦʠ ʙʦʣʦ ʦʤʠʣʠ ʪʘʨʢʠʙʠʠ ʨʫʰʜʠ ʠʤʨ ʟʘʠ ʊʀʂ  - ʪʝʭʥʦʣʦʛʠʷ״ʦʠ 

ʚʦץʝʠʷʪʠ ʨʝʘʣ   (VR) ʜʘʨ ʪʘʰʢʠʣʠ ʨʘʚʘʥʜʠ ʪʘʲʣʠʤʫ ʪʘʨʙʠʷ ʜʘʨ ʟʠʥʘ״ʦʠ ʤʘʚֹוʫʜʘʠ ʪʘ״ʩʠʣʦʪ 

ʪʘʲʩʠʨʠ ʙʝʚʦʩʠʪʘ ʜʦʰʪʘ ʤʝʪʘʚʦʥʘʜ. ʊʘʤʦʤʠ ʰʘʙʘʢʘ״ʦʠ ʠֹוʪʠʤʦ , ʢʠ ʤʫʘʪʘʘʩʩʠʬʦʥʘ, ʥʘʩʣʠ 

ʥʘʚʨʘʩ ʙʘ ʦʥ ʙʘ ʪʘʚʨʠ ʬʘʨʦʛʠʨ ʜʘʩʪʨʘʩ  ʜʦʨʘʜ, ʙʦ ʰʘʢʣ״ʦʠ ʛʫʥʦʛʫʥʠ ʙʦʟʠ״ʦʠ ʚʠʨʪʫʘʣ ʘʥס   

ʛʘʨʜʦʥʠʜʘ ʰʫʜʘʘʩʪ. ʀʥ ֹוʠ״ʘʪ ʥʘ ״ʘʤʘʚʘץʪ ʘʟ ʤʘʚץʝʠ ʪʘʲʣʠʤʫ ʪʘʨʙʠʷ ʤʫʬʠʜ ʙʘ ʥʘʟʘʨ ʤʝʨʘʩʘʥʜ.   

ɹʘ ֹוʘʨʘʸʥʠ  ʙʘ ʚʦʩʠʪʘʠ ʯʫʥʠʥ ʙʦʟʠ״ʦ  ʜʦʜʘʥʠ ʩʘʤʪʠ ʩʦʟʘʥʜʘ ï ״ʘʜʘʬ״ʦʠ ʪʘʲʣʠ-ʤʠʶ ʪʘʨʙʠʷʚ   

ʙʘ״ʨʠ ʙʘ ʦʤ ʟʠʰ ʩʘʬʘʨʙʘʨ ʢʘʨʜʘʥʠ ʪʝʭʥʦʣʦʛʠʷ״ʦʠ VR ʙʘ ʩʠʬʘʪʠ ʚʘʟʠʬʘʠ ʘʚʚʘʣʠʥʜʘʨʘֹוʘʠ 

ʜʠʜʘʢʪʠʢʘʠ ״ʦʟʠʨʘʟʘʤʦʥ ʤʘ״ʩʫʙ ʤʝʸʙʘʜ.  

ɼʘʨ ʜʦʥʠʰʛʦ״ʠ ʪʝʭʥʦʣʦʛʠʠ ʊʦֹוʠʢʠʩʪʦʥ, ʜʘʨ ʜʦʠʨʘʠ ʙʘʨʥʦʤʘ״ʦʠ ʪʘʲʣʠʤʠʠ ñɹʘʨʥʦ-ʤʘʩʦʟʠʠ 

ʟʘʤʠʤʘ״ʦʠ ʤʦʙʠʣ ò,  ñʊʝʭʥʦʣʦʛʠʷ״ʦʠ ʤʫʦʩʠʨʠ ʢʦʨʢʘʨʜʠ ʪʘʲʤʠʥʦʪʠ ʙʘʨʥʦʤʘʚ ò, ʠֹוʨʦʠ ʢʦʨ״ʦʠ 

ʢʫʨʩ  ʚʘ ʨʠʩʦʣʘ״ʦʠ ʭʘʪʤʢʫʥʠʠ   ʤʫ״ʘʩʩʠʣʠʥʠ ʟʠʥʘ״ʦʠ ʙʘʢʘʣʘʚʨʠʘʪ ʚʘ ʤʘʛʠʩʪʨʘʪʫʨʘ ʜʘʨ ʤʘʚʟ ʲ״ʦʠ 

ʩʘʤʪʠ ʊʀʂ, ʤʘʭʩʫʩʘʥ  ʩʦʟʠʰʠ ʣʦʠ״ʘ״ʦʠ ʪʘʲʣʠʤʠʠ ʢʦʤʧʶʪʝʨ  ʙʦ ʪʘʪʙʠץʠ ʪʝʭʥʦʣʦʛʠʷ״ʦʠ VR 

ʤʘʰסʫʣʘʥʜ. 

ʆʤʠʣʫ ʩʘʙʘʙ״ʦʠ  ʘʩʦʩʠʠ ʧʘ״ʥʰʘʚʠʠ ʪʝʭʥʦʣʦʛʠʷ״ʦʠ VR  ʜʘʨ ʪʘ״ʩʠʣʦʪ  ʘʟ ʠʥ״ʦ ʠʙʦʨʘʪʘʥʜ: 

1. ʇʘʩʪʰʘʚʠʠ  ʘʨʟʠʰ ʚʘ ʪʘֹ״וʠʟʦʪʠ ʪʝʭʥʠʢ . ɼʘʨ ʜʘʚʦʤʠ ʷʢʯʘʥʜ ʩʦʣ ʥʘʨʭʠ VR-

ʜʘʩʪʛʦ״״ʦʠ ״ʦʟʠʨʘʟʘʤʦʥ ʙʘʨʦʠ ʠʩʪʠʬʦʜʘʠ ʭʦʥʘʛ  ʚʘ ʢʘʩʙ  ʭʝʣʝ ʧʘʩʪ ʨʘʬʪʘ ʜʘʩʪʨʘʩʠʠ ʯʫʥʠʥ 

ʪʝʭʥʦʣʦʛʠʷ״ʦʨʦ ʙʘʣʘʥʜ ʙʘʨʜʦʰʪʘʘʩʪ. 

2. ɸʬʟʦʠʰʠ  ʙʝʤʘʡʣʦʥʠ  ʪʝʲʜʦʜʠ ʪʘʲʤʠʥʦʪʠ ʙʘʨʥʦʤʘʚʠʠ  ʜʦʨʦʠ VR-ʩʘʤʪ. 

ʀʤʨ ʟ״ʦ ʤʠץʜʦʨʠ ʟʘʤʠʤʘ״ʦʠ  ʜʘʨ ʩʘʤʪʠ VR  ʪʘ״ʠʷʛʘʨʜʠʜʘ ״ʘʟʦʨ״ʦ ʘʜʘʜʨʦ ʪʘʰʢʠʣ ʤʝʜʠ״ʘʥʜ. 

ʀʥ ʪʝʲʜʦʜ ʨ ʟ ʙʘ ʨ ʟ  ʟʠʸʜ ʤʝʰʘʚʘʜ.  

3. ʈʫʰʜʠ ״ʘֹוʤʠ ʤʘʙʣʘסʛʫʟʦʨʠ״ʦ ʙʘ VR ï ʤʠʣʣʠʘʨʜ״ʦ ʜʦʣʣʘʨ ʜʘʨ ʷʢ ʩʦʣ.  ʀʥ ʨʘץʘʤ 

ʘʟ 1,4 ʤʣʨʜ. ʜʘʨ  ʩʦʣʠ 2017 ʪʦ  6,1 ʤʣʨʜ. ʜʘʨ ʩʦʣʠ 2023   ʘʬʟʦʠʰ   ʸʬʪʘʘʩʪ ʚʘ ʩʫʨʲʘʪʠ ʙʘʣʘʥʜʠ 

ʘʬʟʦʠʰʨʦ ʜʘʨ ʩʦʣ״ʦʠ ʥʘʟʜʠʢ ʥʠʛʦ״ ʤʝʜʦʨʘʜ. 

http://www.konturm/
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4. ɸʬʟʦʠʰʠ ʪʝʲʜʦʜʠ ʰʠʨʢʘʪ״ʦʠ ʙʫʟʫʨʛʠ ʜʘʨ ʩʦ״ʘʠ VR  ʬʘʲʦʣʠʷʪʢʫʥʘʥʜʘ. ɼʘʨ 

ʙʦʟʦʨʠ ʘʚʨʫʧʦ  ʯʫʥʠʥ ʰʠʨʢʘʪ״ʦ ʘʣʣʘʢʘʡ 300 ïʪʦ ʤʝʙʦʰʘʥʜ, ʘʟ ֹוʫʤʣʘ Oculus, HTC, Sony, 

Microsoft, Samsung  ʚʘ ʙʠʩʸʨʠ ʜʠʛʘʨʦʥ ʜʘʨ ʤʘ״ʩʫʣʦʪʠ ʭʫʜ ʪʝʭʥʦʣʦʛʠʷ״ʦʠ VR ïʨʦ ʚʦʨʠʜ 

ʤʝʩʦʟʘʥʜ.  

5. ɺʦʨʠʜʰʘʚʠʠ ʙʝʤʘʡʣʦʥʠ VR-ʪʝʭʥʦʣʦʛʠʷ״ʦ  ʙʘ ʷʢ ץʘʪʦʨ ʩʦ״ʘ״ʦ: ʩʘʥʦʘʪʠ ʥʘʬʪʫ 

ʛʘʟ,  ʩʘʥʦʘʪ, ʤʦʰʠʥʩʦʟ , ʵʥʝʨʛʝʪʠʢʘ, ʤʝʪʘʣʣʫʨʛʠʷ, ʪʝʣʝʢʦʤʤʫʥʠʢʘʪʩʠʷ, ʨʝʢʣʘʤʘ ʚʘ ʙʠʩʸʨʠ 

ʜʠʛʘʨʦʥ. ɸʢʥʫʥ ʚʦץʝʠʷʪʠ ʚʠʨʪʫʘʣ   ʥʘ ʪʘʥ״ʦ ʘʬʟʘʣʠʷʪʠ  ʙʦʟʠ״ʦʩʪ, ʙʘʣʢʠ ʙʘ ʜʠʛʘʨ ʩʦ״ʘ״ʦʠ 

  ʘ״ʘʙוʫʨʦʪʠ ʙʠʩʸʨֹ״ʦ  ʙʘ ʪʘʟʦ״ʦʟʠʨ VR-ʪʝʭʥʦʣʦʛʠʷ״ ʦʣʠ׳  .ʘʸʪʠ ʠʥʩʦʥ ʚʦʨʠʜ ʰʫʜʘ ʠʩʪʦʜʘʘʩʪ״

ʪʘʙʜʠʣ ʸʬʪʘʘʩʪ. ʆʥʨʦ ʜʘʨ ʩʦ״ʘʠ ʤʘʦʨʠʬ ʚʘ ʪʘ״ʩʠʣʦʪ  ״ʘʤʯʫʥ ʪʝʭʥʦʣʦʛʠʷʠ ʦʷʥʜʘʠ ʫʩʪʫʚʦʨ 

ʵʲʪʠʨʦʬ ʢʘʨʜʘʘʥʜ. ʄʘʭʩʫʩʘʥ ʪʝʭʥʦʣʦʛʠʷ ʪʝʩʪʠʨʦʥʠʠ ʤʘʨʢʘʟʦʥʠʜʘʰʫʜʘ ʙʦ ʟʘʤʠʤʘ״ʦʠ 

ʤʫʦʰʠʨʘʪ ʙʦ ʜʦʚʪʘʣʘʙʦʥ, ʙʘ ʤʦʥʘʥʜʠ ʟʘʤʠʤʘ״ʦʠ ʬʦʩʠʣʘʚ  ʚʘ ʟʝʨʙʘʨʥʦʤʘ״ʦʠ ʩʘʥֹוʠʰ  ʙʘ 

ʤʠʩʣʠ ʤʦʜʫʣʠ  ñɼʦʥʠʰʠ ʭʫʜʨʦ ʙʠʩʘʥֹוò, ʪʘʪʙʠץʠ ʚʘʩʝʲ ʧʘʡʜʦ ʢʘʨʜʘʘʥʜ. 

ɸʢʥʫʥ, ʙʝʚʦʩʠʪʘ, ʙʘ ʙʘʨʨʘʩʠʠ ʤʫʰʘʭʭʘʩʠ ʪʘʪʙʠץʠ VR-ʪʝʭʥʦʣʦʛʠʷ״ʦ  ʜʘʨ ʪʘ״ʩʠʣʦʪ ʚʘ 

ʧʝʰʦʤʘʜ״ʦʠ ʦʥ ʤʝʛʫʟʘʨʝʤ.  

1) ɼʘʨ ʜʦʥʠʰʛʦ״ʠ ʁʝʣ VR-ʪʘʤʨʠʥʛʘʨ ʙʘʨʦʠ ʛʫʟʘʨʦʥʠʜʘʥʠ ʘʤʘʣʠʸʪʠ ֹוʘʨʨʦ״  ʜʘʨ 

ʛʫʨʜʘ ʙʦʤʫʚʘʬʬʘץʠʷʪ ʪʝʩʪʠʨʦʥʠʜʘ ʰʫʜ. ʀʥ ʙʦʠʩʠ 29% ʘʬʟʫʜʘʥʠ ʩʫʨʲʘʪʠ ֹוʘʨʨʦ״  ʚʘ 6 

ʤʘʨʦʪʠʙʘ ʢʘʤ ʰʫʜʘʥʠ ״ʦʣʘʪ״ʦʠ ʨʦ״ ʜʦʜʘʥ ʙʘ ʭʘʪʦʛ  ʛʘʨʜʠʜ. 

2) ɼʘʨ ʰʘ״ʨʠ ʇʝʢʠʥ ʪʘʜץʠץʦʪ ʜʘʨ ʤʘʚʟ ʠ ñʊʘʲʩʠʨʠ VR-ʪʝʭʥʦʣʦʛʠʷ״ʦ ʙʘ ʬʘʲʦʣʠʷʪʠ 

ʘʢʘʜʝʤ ò ʘʥֹוʦʤ ʜʦʜʘ ʰʫʜ. ɹʘ ʤʫ״ʘʩʩʠʣʠʥ ״ʘʤʦʥ ʷʢ ʬʘʥʠ ʪʘʲʣʠʤ  ʙʦ ʪʘʚʨʠ ʢʣʘʩʩʠʢ  ( ʛʫʨ  ʠ״

1)  ʚʘ ʙʦ ʪʘʪʙʠץʠ VR-ʪʝʭʥʦʣʦʛʠʷ (ʛʫʨ  ʠ 2) ʪʘʲʣʠʤ ʜʦʜʘ ʰʫʜ. ɹʘʲʜʠ ʛʫʟʘʨʦʥʠʜʘʥʠ ʪʝʩʪʠ״

ʘʤʲʙʘʩʪʠ ʛʫʨוֹ ʠ ʷʢ״ ʤ 73% ʤʫʚʘʬʬʘץ, ʛʫʨ  ,ʛʘʨʜʠʜ. ʀʣʦʚʘ ʙʘ ʠʥ ץʠ 2-ʶʤ  ï 93% ʤʫʚʘʬʬʘ״

VR-ʛʫʨ ʪʘʨʠ ʤʘʚʟץʜʘʨʢʠ ʘʤʠ ״ ʲ ʚʘ ʤʫʩʪʘ״ʢʘʤʢʫʥʠʠ ʙʝ״ʪʘʨʠ ʜʦʥʠʰ״ʦʠ ʘʥʜ ʭʪʘʨʦ (ʙʘʲʜ ʘʟ 

ʛʫʟʘʰʪʘʥʠ ʜʫ ״ʘʬʪʘ ʘʟ ʚʘץʪʠ ʦʤ ʟʠʰ)  ʥʘʤʦʠʰ ʜʦʜ.  

3) ɼʘʨ ʩʦʣʠ  2018 ʜʦʥʠʰֹו ʸʥ ïʘʥʪʨʦʧʦʣʦʛ״ʦ ʘʟ ʂʝʤʙʨʠֹו  ʚʘ  ʪʘʣʘʙʘʛʦʥʠ ʤʘʢʪʘʙʠ ʤʠʸʥʘ 

ʘʟ ʍʠʪʦʡʠ ʐʘʨץ  ʙʘ ʦʤ ʟʠʰʠ ʨʘʤʟ״ʦʠ ʪʦʙʫʪʠ ץʘʜʠʤʘ ʜʘʨ ʤʘʚʟʝʠ ɻʠʟʘ (ʄʠʩʨ) ʤʘʰסʫʣ ʰʫʜʘʥʜ. 

ʀʥ ʯʠʟʠ ʬʘʚץʫʣʦʜʜʘ ʚʘ סʘʡʨʠʯʘʰʤʜʦʰʪ  ʥʝʩʪ.  ׳ʘʨʜʫ ʛʫʨʫ״ ʘʟ ʠʥ ʤʘʚʟʝʠ ɸʬʨʠץʦ  ʜʫʨ ʜʘʨ 

ʛ ʰʘ״ʦʠ ʛʫʥʦʛʫʥʠ ʦʣʘʤ ץʘʨʦʨ ʜʦʰʪʘʥʜ.  ʗʛʦʥʝ ʘʟ ʦʥ״ʦ ʙʝʚʦʩʠʪʘ ʜʘʨ ɸʬʨʠץʦ ʥʘʙʫʜ. ʆʥ״ʦ ʙʘ 

ʚʦʩʠʪʘʠ VR-ʙʘʨʥʦʤʘʠ  rumii ʜʘʨ ʩʠʥʬ״ʦʠ ʚʠʨʪʫʘʣʠʠ ʤʘʥʩʫʙ ʙʘ ʰʠʨʢʘʪʠ Doghead ʜʘʨ ʤʘʩʦʬʘʠ 

ʦ ʢʤ ʜʫʨ ʦʤ״ʘʟʦʨ״ ʟʠʰ  ʛʫʟʘʨʦʥʠʜʘʥʜ.  

4) ʂʦʨʧʦʨʘʪʩʠʷʠ Google ʩʦʣ״ʦʠ ʜʘʨʦʟ ʙʘ ʤʘʩʲʘʣʘʠ ʛʫʟʘʨʦʥʠʜʘʥʠ ʪʘʤʦʰʦ״ʦʠ ʚʠʨʪʫʘʣ   

ʜʘʨ ֹוʦʡ״ʦʠ ʰʦʸʥʠ ʜʠץץʘʪ ʤʘʰסʫʣ ʘʩʪ. ɼʘʨ ʦʭʠʨʠ ʩʦʣʠ 2019 ʜʘʨ פʘʩʨʠ ɺʝʨʩʘʣ  ʪʫʨʠ ʚʠʨʪʫʘʣ  

ʪʘʰʢʠʣ ʢʘʨʜʘ ʰʫʜ, ʢʠ ʜʘʨ ʠʥ ʢʦʨ 132 ״ʘʟʦʨ ʨʘʩʤ״ʦʠ ʩʠʬʘʪʠ ʙʘʣʘʥʜ ʠʩʪʠʬʦʜʘ ʛʘʨʜʠʜ. ʏʫʥʠʥ 

ʪʫʨ״ʦʠ ʚʠʨʪʫʘʣ  ʙʘʨʦʠ ʜʠʛʘʨ ֹוʦʡ״ʦʠ  ֹוʦʣʠʙʠ ʢʠʰʚʘʨ״ʦʠ ֹוʘ״ʦʥ ʙʠʩʸʨʘʥʜ. 

5) ʄʘʚץʝ״ʦʠ ʘʚʚʘʣʠʥʨʦ ʜʘʨ ֹוʘʙ״ʘ, ʙʝʰʫʙ״ʘ  ʀʄɸ   ʚʘ ʜʘʚʣʘʪ״ʦʠ ʘʚʨʫʧʦ  ʩʦ״ʠʙʘʥʜ.  

ʉʘʙʘʙ״ʦʠ  ʥʘʟʘʨʨʘʩʠ   ʪʘʪʙʠץʠ VR  ʜʘʨ ʪʘ״ʩʠʣʦʪ ʠʥ״ʦʘʥʜ: 

1. ʈʫʰʜʠ ʜʘʨʢʫ ʬʘ״ʤʠʰ. ʊʘʪʙʠץʠ ʚʦץʝʠʷʪʠ  ʚʠʨʪʫʘʣ   ʪʝʭʥʦʣʦʛʠʷ״ʦʠ  ʙʦʚʘʨʠʙʘʭʰ ï 

ʚʘʩʝʲʛʘʨʜʦʥʠʠ ʚʠʨʪʫʘʣʠʠ ״ʘץʠץʘʪʠ ʨʝʘʣ  ʙʘʨʦʠ ʜʘʨʢ ʚʘ ʬʘ״ʤʠʰʠ ʙʝʰʪʘʨʠ ״ʘץʠץʘʪʠ ʘʪʨʦʬ 

ʤʝʙʦʰʘʜ. ʆʥ״ʦ ʠʥʩʦʥʨʦ ʙʘ ʤʫ״ʠʪʠ ʜʦʜʘʰʫʜʘʠ ״ʦʜʠʩʦʪ ʙʝʚʦʩʠʪʘ ʚʦʨʠʜ ʤʝʛʘʨʜʦʥʘʥʜ, ʘץʣʫ 

ʦʥ  ʚʘ ʬʘʨʦʤוʘʷֹ״ʘ ʙʦ״ʫʰʠ ʨʦ ʙʘ  ʩʦ״ ʰ   ʩʘʬʘʨʙʘʨ ʤʝʩʦʟʘʜ.  

2. ɸʸʥʠʷʪ. ʌʘʟʦʠ ʚʠʨʪʫʘʣ  ʙʘʨʦʠ ʙʘʨʨʘʩʠʠ ʘʤʠץʠ ʘʰʸ״ʦ  ʚʘ ʨʘʚʘʥʜ״ʦ ʰʘʨʦʠʪʠ ʤʫʩʦʠʜ 

ʬʘʨʦ״ʘʤ ʤʝʦʚʘʨʘʥʜ, ʢʠ ʜʘʨ ״ʦʣʘʪʠ ʤʫץʘʨʨʘʨ , ʜʘʨ ʦʣʘʤʠ ״ʘʩʪ ,  ʯʫʥʠʥ ֹוʦʣʠʙʠʷʪ ʚʘ  ʘʥʠץ  ʙʦ 

ʤʫʰʢʠʣ  ʙʘ ʜʘʩʪ ʤʝʦʷʥʜ. ʄʘʩʘʣʘʥ, ʤʘʭʩʫʩʠʷʪ״ʦʠ  ֹוʠʩʤʠ ʦʜʘʤ, ʢʦʨʠ  ʜʘʩʪʛʦ״״ʦʠ ʛʫʥʦʛʫʥ 



ɼʦʥʠʰʛʦϲʠ  ʪʝʭʥʦʣʦʛʠʠ ʊʦṉʠʢʠʩʪʦʥ 

 

226 
 
 

ʘʣʦ״ʠʜʘ ʚʘ ʜʘʨ ״ʘʤʛʠʨʦ , ʧʘʨʚʦʟ״ʦʠ ʢʘʡ״ʦʥ ʫʪʘʟʘʥס ,  ʙʘ ʯʫץʫʨʠ״ʦʠ  ʢʘʣʦʥ, ʩʘʸ״ʘʪ ʜʘʨ ʙʘʜʘʥʠ 

ʠʥʩʦʥ ʙʦ ʸʨʠʠ VR-ʪʝʭʥʦʣʦʛʠʷ״ʦ.   

3. ʍʦʪʠʨֹוʘʤʲ  (ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʩʪʴ). ɼʘʨ ʦʣʘʤʠ ʚʠʨʪʫʘʣ  ʙʘʨʦʠ ʦʜʘʤ ץʘʨʠʙ ʦʤʠʣ״ʦʠ 

ʭʦʪʠʨʧʘʨʝʰʦʥʢʫʥʘʥʜʘ ֹוʦʡ ʥʘʜʦʨʘʜ.   ʤʝʪʘʚʦʥʘʜ ʙʘʧʫʨʨʘʛ  ʙʘ ʤʘʚʦʜ ʚʘ ʘʟʭʫʜʢʫʥʠʠ ʦʥ 

ʩʘʬʘʨʙʘʨ ʰʘʚʘʜ.  

ʠʠ  ʙʘʣʘʥʜ ʤʝʪʘʚʦʥ ʙʘʨʥʦʤʘʩʦʟץʘʣʙʢʫʥʦʥ. ʉʝʥʘʨʠʷʠ ʨʘʚʘʥʜʠ ʪʘʲʣʠʤʨʦ ʙʦ ʘʥʠתּ .4  

ʚʘ ʥʘʟʦʨʘʪ ʢʘʨʜ. ʀֹוʨʦʠ ʪʘֹוʨʠʙʘ״ʦʠ ʭʠʤʠʷʚ   ʙʦ ʸʨʠʠ VR-ʪʝʭʥʦʣʦʛʠʷ״ʦ, ʤʫʰʦ״ʠʜʘʠ ʚʦץʝʘ״ʦʠ 

ʤʫ״ʠʤʠ ʪʘʲʨʠʭ  ʜʘʨ ʰʘʢʣʠ ʙʦʟʠʠ ֹוʦʣʠʙ  ʙʘ ʪʘʲʣʠʤʫ ʦʤ ʟʠʰ ʩʘʪ״ʫ ʩʠʬʘʪʠ ʙʘʣʘʥʜ ʤʝʙʘʭʰʘʜ.     

5. ɹʝʭʘʪʘʨ .  ɼʘʨ ʤʫ״ʠʪʠ  VR ʙʝ ʷʛʦʥ ʥʘʤʫʜʠ ʭʘʚʬ  ʘʤʘʣʠʸʪʠ ʤʫʨʘʢʢʘʙ, ʩʘʡץʘʣʠ 

ʤʘʣʘʢʘ״ʦʠ ʠʜʦʨʘʢʫʥʠ ʥʘץʣʠʸʪ,  ʛʫʟʘʨʦʥʠʜʘʥʠ  ʪʘֹוʨʠʙʘ״ʦʠ ʤʫʭʪʘʣʠʬ  ʚʘ ʜʠʛʘʨ ʢʦʨ״ʦʨʦ ʘʥֹוʦʤ 

ʜʦʜʘʥ ʤʫʤʢʠʥ ʘʩʪ. ʅʦʚʦʙʘʩʪʘ ʘʟ ʤʫʨʘʢʢʘʙ ʙʫʜʘʥʠ ʩʝʥʘʨʠʡ ʜʦʥʠʰֹו  (ʭʦʥʘʥʜʘ) ʙʘ ʭʫʙ ʚʘ 

ʜʠʛʘʨʦʥ ʟʘʨʘʨ ʥʘʤʝʨʘʩʦʥʘʜ.  

6. ʉʘʤʘʨʘʥʦʢ. ɹʘ ʪʘֹוʨʠʙʘ״ʦʠ ʘʥʜʫʭʪʘʰʫʜʘ ʪʘʢʷ ʢʘʨʜʘ ʪʘʩʜʠץ ʥʘʤʫʜʘʥ ʤʫʤʢʠʥ ʘʩʪ, 

ʢʠ ʤʘ״ʩʫʣʥʦʢʠʠ ʪʘʲʣʠʤʫ ʪʘʜʨʠʩ ʙʦ ʪʘʪʙʠץʠ VR-ʪʝʭʥʦʣʦʛʠʷ״ʦ ʥʘʟʘʨ ʙʘ ʰʘʢʣʠ ʢʣʘʩʩʠʢ  ʥʘ 

ʢʘʤʪʘʨ ʘʟ 10% ʙʘʣʘʥʜʪʘʨ ʤʝʙʦʰʘʜ.  

ɹʦʷʜ ʘʣʦ״ʠʜʘ ʪʘʟʘʢʢʫʨ ʜʦʜ: VR ʙʘ ʙʦʟʠʬʘʨʦʛʠʨʠʠ ʨʘʚʘʥʜʠ ʪʘʲʣʠʤ ʤʫʩʦʠʜʘʪ ʤʝʢʫʥʘʜ. 

ʠʩʤʠ ʙʫʟʫʨʛʠ ʤʘʲʣʫʤʦʪʨʦ ʘʟ ʤʘʚʟפ ʠ ʤʘʰסʫʣʠʷʪ ʤʝʪʘʚʦʥ ʙʘ ʚʦʩʠʪʘʠ ʙʦʟ  ʧʝʰʥʠ״ʦʜ ʥʘʤʫʜ. 

ʄʫʩʪʘ״ʢʘʤʢʫʥʠʠ ʤʘʚʟ ʲ, ʛʫʟʘʨʦʥʠʜʘʥʠ ʜʘʨʩ״ʦʠ ʘʤʘʣ  ʥʠʟ ʙʦ ʠʥ ʨʦ״ ʘʥֹוʦʤ ʸʬʪʘ ʤʝʪʘʚʦʥʘʥʜ. 

ʤʦ״ʠʙʠ ʘʸʥʠʷʪ, ʬʘ״ʥʘʟʘʨʠʷʠ ʭʫʰʢ ʩʦ ,ץʘʤʠʥ ʪʘʨʠ׳  ʚʘ ֹוʦʣʠʙʠʷʪ ʛʘʨʜʠʜʘ ʭʦʥʘʥʜʘʨʦ ʙʘ 

ʨʘʚʘʥʜʠ ʪʘʜʨʠʩ ʥʘʟʜʠʢ  ʚʘ ʩʘʤʘʨʘʥʦʢʠʠ ʪʘ״ʩʠʣʨʦ ʙʘʣʘʥʜ ʤʝʢʫʥʘʜ. 

ʄʘʩʲʘʣʘʠ ʘʨʟʠʰ ʤʘʚץʝʠ ֹוʫʜʦʛʦʥʘ ʜʦʨʘʜ. ɹʠʜʫʥʠ ʧʘ״ʥʰʘʚʠʠ ʚʘʩʝʲ  ʚʘ ʧʘʩʪ ʨʘʬʪʘʥʠ 

ʘʨʟʠʰʠ VR-ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʪʘʲʣʠʤ  ʭʘʨʠʜʠ ʜʘʩʪʛʦ״״ʦ ʙʘʨʦʠ ʠʩʪʠʬʦʜʘʠ ʬʘʨʜ  ʘʤ״ ʦʣʦ״ 

ʤʫʰʢʠʣ ʘʩʪ. ɸʤʤʦ ʙʘʨʦʠ ʤʫʘʩʩʠʩʘ״ʦʠ  ʪʘʲʣʠʤ  ʠʥ ʠʤʢʦʥʧʘʟʠʨ  ʤʝʙʦʰʘʜ. ʗʢʝ ʘʟ ʯʫʥʠʥ ʛʫʨ  ʠ״

ʘʰʸ ñɸʡʥʘʢ״ʦʠ ʚʠʨʪʫʘʣ ò ʥʦʤ ʛʠʨʠʬʪʘ ʜʘʨ ʠʥʪʝʨʥʝʪ-ʤʘסʦʟʘ״ʦ ʙʘ ʪʘʚʨʠ ʚʘʩʝʲ ʪʘʨסʠʙ 

ʤʝʰʘʚʘʥʜ. ʉʘʤʪʥʦʢ , ʜʦʠʨʘʠ ʪʘʪʙʠץ  ʚʘ ʤʘץʩʘʜʥʦʢʠʠ VR-ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʪʘʲʣʠʤ  ʘʨʟʠʰʠ 

ʦʥ״ʦʨʦ ʜʘʨ ʙʦʟʦʨ ʤʫʘʡʷʥ ʤʝʢʫʥʘʜ: ʘʟ ʘʡʥʘʢ״ʦʤ ʜʘʩʪʨʘʩ ʙʘʨʦʠ  ʩʤʘʨʪʬʦʥ״ʦ (Oculus Rift S, 

Oculus Quest) ʦסʦʟ ʢʘʨʜʘ ʪʦ ʜʘʩʪʛʦ״״ʦʠ ʙʘʣʘʥʜʘʨʟʠʰ ( Microsoft Hololens 2 ʚʘ Magic Leap One).  

ɹʘ ʪʘʤʦʶʣʦʪʠ ʨ ʟʤʘʨʨʘ ʥʠʩʙʘʪʠ VR-ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʪʘʲʣʠʤ  ʥʘʟʘʨ ʥʘʤʫʜʘ, ʙʦ ʙʦʚʘʨʠʠ 

ʪʦʤ ʧʝʰʛ  ʢʘʨʜʘʥ ʤʫʤʢʠʥ  ʘʩʪ, ʢʠ ʦʥ״ʦ ʤʠʥʙʘʲʜ ʙʝʰʪʘʨ ʜʘʩʪʨʘʩ ʭʦ״ʘʥʜ ʛʘʨʜʠʜ. ʄʘʚץʝʲ ʚʘ 

ʘ״ʘʤʠʷʪʠ VR-ʢʦʥʪʝʥʪ (ֹוʘʤʲʠ ʤʘʚʦʜ״ʦʠ ʬʘʥʥ  ʚʘ ʪʘʭʘʩʩʫʩ ) ʙʘ ʧʘ״ʥʛʘʨʜʠʠ VR-ʪʝʭʥʦʣʦʛʠʷ״ʦʠ 

ʪʘʲʣʠʤ  ʙʘ ʪʘʚʨʠ ʤʫʩʙ  ʤʫʩʦʠʜʘʪ ʤʝʢʫʥʘʜ. ʀʥ ʦʤʠʣ ״ʘʤ ʙʘʨʦʠ ʤʫʘʩʩʠʘ״ʦʠ ʪʘʲʣʠʤʠʠ 

ʪʦʤʘʢʪʘʙ , ʠʙʪʠʜʦ , ʤʠʸʥʘ ʚʘ ʫʤʫʤ   ʚʘ ״ʘʤ ʙʘʨʦʠ ʢʦʣʝֹו, ʜʦʥʠʰʢʘʜʘ ʚʘ ʜʦʥʠʰʛʦ״״ʦ ʙʘʨʦʙʘʨ  

ʪʘʲʩʠʨ ʭʦ״ʘʜ ʢʘʨʜ. ɼʘʨ ʠʥ ״ʦʣʘʪ, ʪʘʪʙʠץʠ VR-ʪʝʭʥʦʣʦʛʠʷ״ʦ ʜʘʨ ʨʘʚʘʥʜʠ ʪʘʲʣʠʤʫ ʪʘʨʙʠʷ ʙʘʨʦʠ 

ʪץʘʤʘ ʩʠʥʥʫʩʦʣ ʩʘʨʠʚʘ״  ʚʘ ʧʫʨʩʘʤʘʨ ʘʨʟʸʙ   ʤʝʰʘʚʘʜ. 

ɼʘʨ ʙʘʨʦʙʘʨʠ ʘʨʟʠʰ ʚʘ ʤʫʥʜʘʨʠֹוʘ ʦʤʠʣ״ʦʠ ʜʠʛʘʨʠ ʪʘʲʩʠʨʢʫʥʘʥʜʘ ʙʘ ʜʘʩʪʨʘʩʠʠ VR-

ʪʝʭʥʦʣʦʛʠʷ״ʦ ʤʘʚֹוʫʜʘʥʜ:  

1. ɸʨʟʠʰʠ ʙʘʣʘʥʜ ʜʦʰʪʘʥʠ ʢʦʨʢʘʨʜʠ ʙʘʨʥʦʤʘ״ʦʠ ʢʦʤʧʶʪʝʨ   ʚʘ ʛʘʜʞʝʪ   ʙʘʨʦʠ VR.  

ʀʥ ʨʘʚʘʥʜ ״ʘֹוʤʠ ʙʫʟʫʨʛʠ ʚʘץʪ, ʥʝʨ  ʚʘ  ʤʘʙʣʘסʛʫʟʦʨʠʠ ʧʫʣ , ʤʦʜʜ  ʚʘ ʤʘʲʥʘʚʠʨʦ ʪʘץʦʟʦ 

ʤʝʢʫʥʘʜ. ׳ʘʤʯʫʥʠʥ ʨʠʦʷʠ ʵʨʛʦʥʦʤʝʪʨʠʢʘ,  ʩʘʚʦʜʥʦʢ   ʚʘ ʩʘʤʘʨʘʥʦʢ  ʜʘʨ ʨʘʚʘʥʜʠ ʙʘ VR-

ʪʝʭʥʦʣʦʛʠʷ״ʦ ʚʦʨʠʜ ʢʘʨʜʘʥʠ ʤʘʚʦʜ  ʙʦʷʜ ʘʟ ʤʘʜʜʠ ʥʘʟʘʨ ʜʫʨ ʥʘʙʦʰʘʜ.  

2. ʄʫʰʢʠʣʦʪʠ ʵ״ʪʠʤʦʣʠʠ ʤʫʪʦʙʠץʘʪ ʙʘ VR-ʪʝʭʥʦʣʦʛʠʷ״ʦ. ʅʘ ״ʘʤʘ ʦʜʘʤʦʥ  ʙʘ ʬʘ״-

ʤʠʰʠ ʧʫʨʨʘ ʚʘ ʙʘʤʘʚʨʠʜʠ VR ץʦʜʠʨʘʥʜ. ɹʘʲʜ ʘʟ 5 ʜʘץʠץʘʠ ʠʩʪʠʬʦʜʘʠ VR-ʪʝʭʥʦʣʦʛʠʷ״ʦ ץʠʩʤʠ 

ʤʫʘʡʷʥʠ ʠʩʪʠʬʦʜʘʙʘʨʦʥ  ʘʟ ʜʘʨʜʠ ʩʘʨ, ʭʠʩʦʨʦʪʠ ʜʘʨʢʠ ʘʪʨʦʬ ʚʘ ʜʠʛʘʨ ʦʤʠʣ״ʦʠ ʩʘʣʦʤʘʪ  
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ʰʠʢʦʷʪ ʤʝʢʫʥʘʥʜ. ʀʥ ֹוʠ״ʘʪ ʙʘ ʭʫʩʫʩʠʷʪ״ʦʠ ʫʩʪʫʚʦʨʠ ʬʘʨʜʠʠ ֹוʠʩʤʠ ʦʜʘʤ ʚʦʙʘʩʪʘ ʤʝʙʦʰʘʜ. 

ɼʘʨ ʪʘ״ʠʷʠ ʤʠʥʙʘʲʜʘʠ VR-ʪʝʭʥʦʣʦʛʠʷ״ʦ  ʠʥ ֹוʠ״ʘʪ״ʦʠ ʤʘʭʩʫʩ ʙʝʰʫʙ״ʘ ʙʘ ʠʥʦʙʘʪ ʛʠʨʠʬʪʘ 

ʤʝʰʘʚʘʥʜ. ɹʘʨʦʠ ʨʦ״ ʥʘʜʦʜʘʥ ʙʘ ʯʫʥʠʥ ʟʫ״ʫʨʦʪ ʙʦ ʤʫʪʘʭʘʩʩʠʩʦʥʠ ʪʠʙ ״ʘʤʢʦʨ  ʜʘʨ ʥʘʟʘʨ ʘʩʪ.   

3. ɿʘʨʫʨʠʷʪʠ ʜʘʨʦʚʘʨʜʘʥʠ ʪʘסʠʨʦʪʠ ʥʘʟʘʨʨʘʩ  ʙʘ  ʙʘʨʥʦʤʘʠ ʪʘʲʣʠʤ ʜʘʨ ʩʘʪ״ʠ ʜʘʚʣʘʪ  

ʤʘʚֹוʫʜ ʘʩʪ. ɺʘʟʲʠ ʪʘʪʙʠץʠ VR-ʪʝʭʥʦʣʦʛʠʷ״ʦ ʜʘʨ ʨʘʚʘʥʜʠ ʪʘʲʣʠʤʫ ʪʘʨʙʠʷ ״ʦʟʠʨ ʪʘʥ״ʦ ʭʠʩʣʘʪʠ  

ʪʘֹוʨʠʙʘʚ  ʜʦʨʘʜ. ɹʘʨʦʠ ʪʘʢʦʤʫʣʠ ʢʫʣʣʠʠ VR-ʪʝʭʥʦʣʦʛʠʷ״ʦ  ʚʘ  ʙʘ ץʠʩʤʠ ʥʦʛʫʩʘʩʪʘʥʠʠ 

ʨʘʚʘʥʜʠ ʪʘʲʣʠʤ ʪʘʙʜʠʣ ʜʦʜʘʥʠ ʦʥ״ʦ  ʢʦʨʠ ץʘʪʲ  ʘʟ ʙʦʣʦʠ ʙʘʨʥʦʤʘ״ʦʠ ʪʘʲʣʠʤ  ʜʘʨ ʤʘʢʪʘʙ״ʦ  

ʚʘ ʜʦʥʠʰʛʦ״״ʦ ʟʘʨʫʨ ʘʩʪ. ɹʘʨʦʠ  ʠʥ ʚʦʙʘʩʪʘ ʙʘ ʭʫʩʫʩʠʷʪ״ʦʠ ʥʠʟʦʤʠ ʪʘʲʣʠʤ ʩʦʣ״ʦ ʟʘʨʫʨʘʥʜ.  

ɼʘʨ ʙʘʨʦʙʘʨʠ ʠʥ ʙʘʨʭʝ ʘʟ ʤʫʪʘʭʘʩʩʠʩʦʥ ʜʘʨ ʯʫʥʠʥ ʘץʠʜʘʘʥʜ, ʢʠ ʙʘʨʦʠ ʨʘʚʘʥʜʠ 

ʤʫʪʦʙʠץʰʘʚʠʠ VR-ʪʝʭʥʦʣʦʛʠʷ״ʦ ʜʘʨ ʨʘʚʘʥʜʠ ʪʘʲʣʠʤ  5 ʩʦʣ ʢʠʬʦʷ ʘʩʪ. ׳ʦʣʦ ʙʦʰʘʜ, ʜʘʨ ʘʤʘʣ 

ʪʘֹוʨʠʙʘʠ ʦʤʤʘʚʠʠ ʙʫʨʜʘʥʠ 45 ʜʘץʠץʘʠ ʜʘʨʩ ʙʦ ʪʘʪʙʠץʠ VR-ʪʝʭʥʦʣʦʛʠʷ״ʦ ʢʘʤ ʙʘ ʯʘʰʤ 

ʤʝʨʘʩʘʜ. ʇʘ״ʥʰʘʚʠʠ ʚʘʩʝʲʨʦ ʪʘʰʘʙʙʫʩʠ ʠʩʪʠʬʦʜʘʠ 10-15 ʜʘץʠץʘʛʠʠ VR-ʪʝʭʥʦʣʦ-ʛʠʷ״ʦ ʜʘʨ 

ʨʘʚʘʥʜʠ ʪʘʲʣʠʤ ʩʦ״ʠʙ ʛʘʨʜʠʜʘʘʩʪ. 

ɼʠץץʘʪʠ ʤʘʭʩʫʩʨʦ ʷʢ ץʘʪʦʨ ʙʘʨʥʦʤʘ״ʦʠ ʪʘʲʣʠʤ   ʚʘ ʟʘʤʠʤʘ״ʦ ʙʘ ʭʫʜ ֹוʘʣʙ ʤʝʢʫʥʘʥʜ, ʢʠ 

ʘʤʩʦʣʠ ʦʥ״ʦ ʜʘʨ ʧʦʸʥ ʦʚʘʨʜʘ ʤʝʰʘʚʘʜ: 

1. Universe Sandbox 2. ʉʠʤʫʣʷʪʦʨʠ ״ʘץʠץʠʠ ʢʘʡ״ʦʥ , ʢʠ ʪʘʚʘʩʩʫʪʠ ʦʥ ʤʫ״ʘʩʩʠʣʠʥ 

ʤʝʪʘʚʦʥʘʥʜ ʙʦ ʢʦʨʠ ʛʨʘʚʠʪʘʪʩʠʷ, ʠץʣʠʤ ʚʘ ʪʘʲʩʠʨʦʪʠ  ʬʠʟʠʢ  ʜʘʨ ʢʘʡ״ʦʥ ʥʘʟʜʠʢʪʘʨ ʦʰʥʦ 

ʤʝʰʘʚʘʥʜ. 

2. The Body VR.  ʉʪʠʤʫʣʷʪʦʨʠ ʙʝ״ʪʘʨʠʥ ʙʘ״ʨʠ ʩʘʸ״ʘʪ ʜʘʨ ʙʘʜʘʥʠ  ʦʜʘʤ, ʢʠ ʤʘʭʩʫʩʘʥ 

ʙʘʨʦʠ ʜʦʥʠʰֹו ʸʥʠ ʩʦ״ʘʠ ʪʠʙ ʪʘʲʠʥ ʰʫʜʘʘʩʪ. ׳ʘʪʪʦ ʠʤʢʦʥʠ  ʨʘʬʪʘʥ ץʘʜ-ץʘʜʠ ʨʘʛ״ʦʠ ʭʫʥʛʘʨʜ, 

ʜʠʜʘʥʠ ״ʫֹוʡʨʘ״ʦʠ ״ʘץʠץ   ʚʘ  ʚʠʨʫʩ״ʦʠ ʤʘʨʛʦʚʘʨ  ʬʘʨʦ״ʘʤ ʤʝʦʷʜ. 

3. Google Earth VR. ɿʘʤʠʤʘ ʙʘʨʦʠ ʘʟʥʘʟʘʨʛʫʟʘʨʦʥʠʠ  ֹוʦʡ״ʦʠ  ʰʦʸʥʠ ʜʠץץʘʪʠ ʤʠʥʪʘץʘ 

ʚʘ ʤʘʤʦʣʠʢʠ ʛʫʥʦʛʫʥ ʜʘʨ ʢʫʨʘʠ ɿʘʤʠʥ  ʨʘʚʦʥʘ ʢʘʨʜʘ ʰʫʜʘʘʩʪ.  ʊʘʤʦʰʦʠ ʦʙʲʝʢʪ״ʦ ʚʘ ʘʰʸ״ʦ 

ʙʠʩʸʨʪʘʨʘʬʘ  ʪʘʲʤʠʥ ʤʝʛʘʨʜʘʜ:  ʧʠʨʘʤʠʜʘ״ʦʠ ʄʠʩʨ, ʤʘʥʦʨʘʠ ʕʡʬʝʣ, ʰʘʨʰʘʨʘʠ ʅʠʘʛʘʨʘ 

ʥʠ״ʦʷʪ ʥʘʟʜʠʢ ʚʘ  ֹוʦʣʠʙ  ʤʝʛʘʨʜʘʥʜ. 

4. 3D Organon VR Anatomy. ɸʪʣʘʩʠ ʘʚʚʘʣʠʥʠ ʚʠʨʪʫʘʣʠʠ ʘʥʘʪʦʤʠʷʠ ʦʜʘʤ ʙʦ  ʸʨʠʠ VR-

ʪʝʭʥʦʣʦʛʠʷ״ʦ ʤʝʙʦʰʘʜ, ʦʥ ʟʠʸʜʘ ʘʟ 4000 ʘʤʩʠʣʘ״ʦʠ ʘʥʘʪʦʤʠʨʦ ʜʘʨʙʘʨ ʤʝʛʠʨʘʜ. 

5. The VR Museum of Fine Art. ɹʘ ʥʘʤʦʠʰʠ  ʘʰʸ״ʦʠ  ʤʘʰ״ʫʨʪʘʨʠʥʠ ʤʫʟʝʡ״ʦ ʤʘʰסʫʣ 

ʘʩʪ. ɹʘ  ʪʫʬʘʡʣʠ  ʛʨʘʬʠʢʘʠ ʦʣʠʩʠʬʘʪ  ʪʘʤʦʰʦʠ ״ʘʨ ʷʢ  ʘʰʸ ʚʘ ץʠʩʤʘʪʠ ʦʥ ״ʘʣʦʚʘʪʙʘʭʰ ʧʝʰʢʘʰ 

ʤʝʛʘʨʜʘʜ. 

ʊʝʲʜʦʜʠ ʤʫʘʡʷʥʠ ʰʠʨʢʘʪ״ʦʠ ʭʫʨʜʫ ʙʫʟʫʨʛ ʙʘ ץʘʙʫʣʠ ʜʘʨʭʦʩʪ״ʦʠ ʭʫʩʫʩ   ʥʠʩʙʘʪʠ  

ʪʘ״ʠʷʠ ʤʘʚʦʜʠ ʪʘʜʨʠʩ  ʙʘʨʦʠ ʥʠʟʦʤʠ ʤʘʦʨʠʬ ʦʤʦʜʘʘʥʜ. ʗʲʥʝ ʤʘʢʪʘʙ״ʦʠ  ʦʣ  ʙʘ ʦʩʦʥ  

ʤʝʪʘʚʦʥʘʥʜ ʙʦ ʦʥ״ʦ ʜʘʨ ʩʘʤʪʠ  ʦʤʦʜʘʩʦʟʠʠ ʤʘʚʦʜʠ ʪʘʲʣʠʤ-ʥʘʤʦʠʰ ʘʤʢʦʨ״   ʥʘʤʦʷʥʜ. 

  

ɸʜʘʙʠʸʪ: 
1. ɿʘʨʠʧʦʚ ʉ.ɸ. ʉʘʥʦʘʪʠ 4.0  ״ʘʤʯʫʥ  ʦʤʠʣʠ ʤʫ״ʠʤʠ ʘʤʘʣʠʩʦʟʠ  ʩʪʨʘʪʝʛʠʷʠ ʨʫʰʜʠ 

ʠץʪʠʩʦʜ  / ʉ.ɸ. ɿʘʨʠʧʦʚ, ɹ.ɸ. ʄʫʣʦֹוʦʥʦʚ //  ʄʘʚʦʜʠ ʢʦʥʬʝʨʝʥʩʠʷʠ ʠʣʤ-ʘʤʘʣʠʠ ֹוʫʤ״ʫʨʠʷʚ  

ʜʘʨ ʤʘʚʟʫʠ ñʈʫʰʜʠ ʫʩʪʫʚʦʨʠ ʩʘʥʦʘʪʠ ʤʠʣʣ  ʜʘʨ ʘʩʦʩʠ ʘʤʘʣʠʛʘʨʜʦʥʠʠ ñ20 ʩʦʣʘʠ ʦʤʫʟʠʰ ʚʘ 

ʨʫʰʜʠ  ʬʘʥ״ʦʠ ʪʘʙʠʘʪʰʠʥʦʩ , ʜʘץʠץ ʚʘ ʨʠʸʟ  ʜʘʨ ʩʦ״ʘʠ ʠʣʤʫ ʤʘʦʨʠʬò, ɼʦʥʠʰʛʦ״ʠ 

ʪʝʭʥʦʣʦʛʠʠ ʊʦֹוʠʢʠʩʪʦʥ, ɼʫʰʘʥʙʝ,    24-25 ʘʧʨʝʣʠ ʩʦʣʠ 2023, c. 113. 

2.https://hsbi.hse.ru/articles/virtualnaya-realnost-v-obrazovanii/?ysclid=m17gpijzo 

6879455425/ ʅʠʢʦʣʘʡ ʂʨʘʶʰʢʠʥ. 
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ʄʘ״ʤʘʜֹוʦʥʦʚ ʀ.פ., ʈʠʟʚʦʥʦʚʘ ʋ.ʄ. 

ɼʦʥʠʰʛʦ״ʠ ʪʝʭʥʦʣʦʛʠʠ ʊʦֹוʠʢʠʩʪʦʥ 
 

ʉʘʡʸ״  ï ʟʝʨʠ ʠʥ ʤʘʬ״ʫʤ ʰʫסʣ ʸ ʬʘʲʦʣʠʷʪʝ, ʢʠ ʨʘʚʘʥʜʠ ʛʫʟʘʨʦʥʠʜʘʥʠ ʠʩʪʠʨʦ״ʘʪʨʦ ʧʝʰ 

ʘʟ ״ʘʤʘ ʙʦ ʤʘץʩʘʜʠ ʰʠʥʦʩʦ , ʩʦʣʠʤʛʘʨʜʦʥ , ʟʠʸʨʘʪ (ʙʘ ʠʩʪʠʩʥʦʠ ״ʘֹו), ʚʘʨʟʠʰ, ʪʠֹוʦʨʘʪ, 

ʩʘʬʘʨ״ʦʠ ʢʘʩʙʠʶ ʭʠʟʤʘʪ  ʚʘ ʜʠʛʘʨ ʤʘץʩʘʜ״ʦ, ʪʘʚʘʩʩʫʪʠ ʩʘʡʸ״ʘʪ (ʪʫʨ) ʚʘ ʙʫʜʫ ʙʦʰʠ ʤʫʚʘץץʘʪʠʠ 

ʙʝʨʫʥ ʘʟ ״ʫʜʫʜʠ ֹוʦʡʠ ʠʩʪʠץʦʤʘʪʠ ʜʦʠʤ  ʙʘ ʨʦ״ ʤʝʤʦʥʘʜ, ʬʘ״ʤʠʜʘ ʤʝʰʘʚʘʜ. 

ɼʘʨ ʪ ʣʠ ʪʘʲʨʠʭʠ ʪ ʣʦʥʠʠ ʨʫʰʜʠ ʩʦ״ʘʠ ʩʘʡʸ״  ʚʘ ʤʝ״ʤʦʥʥʘʚʦʟʠʠ, ʠʥ ʩʦ״ʘ ʙʦʨ״ʦ ʟʝʨʠ 

ʪʘʲʩʠʨʠ ʦʤʠʣ״ʦʠ ʙʝʨʫʥ  ʚʘ ʜʦʭʠʣ  ʪʘסʠʨ ʸʬʪʘʘʩʪ. ʇʝʰʨʘʬʪʠ ʪʝʭʥʠʢ  ʙʦ ʨʫʰʜʠ ״ʘʤʨʦ״ 

ʠץʪʠʩʦʜ , ʘʢʩʘʨ ʚʘץʪ ʘʩʦʩʠ ʯʫʥʠʥ ʪʘסʠʨʦʪ״ʦ ʤʝʛʘʨʜʠʜʘʥʜ. ׳ʘʨ ʥʘʚʦʚʘʨ , ʢʠ ʙʘ ʩʘʪ״ʠ ʟʠʥʜʘʛ , 

ʣʦʛʠʩʪʠʢʘ ʚʘ ʢʦʤʤʫʥʠʢʘʪʩʠʷ, ʪʘʲʩʠʨ ʤʝʨʘʩʦʥʠʜ,  ʙʘ ʪʫʨʠʟʤ ʥʠʟ ʪʘʲʩʠʨʠ ʭʫʜʨʦ ʤʝʛʫʟʦʰʪ ʚʘ 

ʦʥʨʦ ʙʘ ʤʘʨ״ʠʣʘʠ ʥʘʚʠ ʨʫʰʜ ʦʚʘʨʜʘ  ʤʝʨʘʩʦʥʜ. ɸʟ ֹוʫʤʣʘ, ʙʘ ʨʫʰʜʠ ʩʦ״ʘʠ ʩʘʡʸ״  

ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʠʪʪʠʣʦʦʪ  ʪʘʲʩʠʨʠ ʥʘʟʘʨʨʘʩ ʨʘʩʦʥʜʘʥʜ, ʢʠ ֹוʘ״ʠʰ״ʦ ʜʘʨ ʨʫʰʜʠ ʦʥ ʙʘ 

ʤʘʨ״ʠʣʘ״ʦʠ ʛʫʥʦʛʫʥʠ ʨʫʰʜʠ ʩʦ״ʘʠ ʤʘʟʢʫʨ ʤʫʩʪʘץʠʤʘʥ ʪʘʲʩʠʨ ʤʝʨʘʩʦʥʜʘʥʜ[1]. 

ʇʨʦʚʘʡʜʝʨ״ʦʠ ʭʠʜʤʘʪʨʘʩʦʥʠʠ ʩʘʡʸ״  ʘʟ ʷʢ ץʘʪʦʨ ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʢʦʤʤʫʥʠʢʘʪʩʠʦʥ  

ʠʩʪʠʬʦʜʘ ʤʝʙʘʨʘʥʜ, ʢʠ ʤʝʪʘʚʦʥʘʥʜ ʠʥʲʠʢʦʩʠ ʤʫʩʪʘץʠʤʠ ʤʦ״ʚʦʨʘ  ʜʘʨ ʙʦʨʘʠ ʨ ʡʜʦʜ״ʦʠ 

ʙʘʡʥʘʣʤʠʣʘʣʠʨʦ ʪʘʲʤʠʥ ʢʫʥʘʥʜ, ʪʠֹוʦʨʘʪʨʦ ʪʘʚʘʩʩʫʪʠ ʪʝʣʝʢʦʥʬʝʨʝʥʩʠʷ ʘʟ ʘʣʦץʘʠ ʤʦʙʠʣ  

(ʤʘʩʘʣʘʥ, ץʦʙʠʣʠʷʪʠ ʟʘʥʛ ʟʘʜʘʥ ʙʘ ״ʘʨ ʷʢ ʛ ʰʘʠ ֹוʘ״ʦʥ ʘʟ ״ʘʚʦʧʘʡʤʦ) ʪʘʲʤʠʥ ʢʫʥʘʥʜ. ɹʘʨʦʠ ʙʘ 

ʜʘʩʪ ʦʚʘʨʜʘʥʠ ʤʘʲʣʫʤʦʪ ʜʘʨ ʙʦʨʘʠ ֹוʦʠ ʙʫʜʫʙʦʰ ʚʘ ʭʫʩʫʩʠʷʪ״ʦʠ ֹוʦʣʠʙʠ ʦʥ, ʚʦʩʠʪʘ״ʦʠ 

ʛʫʥʦʛʫʥʠ ʚʠʜʝʦ  ʥʠʟ ʣʦʟʠʤʘʥʜ. ɼʘʨ ʥʘʪʠֹוʘʠ ʠʩʪʠʬʦʜʘʠ ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʠʪʪʠʣʦʦʪ , ʙʝʭʘʪʘʨ  

ʚʘ ʩʠʬʘʪʠ ʭʠʟʤʘʪʨʘʩʦʥʠ״ʦʠ ʩʘʡʸ״  ʙʦʣʦ ʤʝʨʘʚʘʜ. 

ʊʝʭʥʦʣʦʛʠʷ״ʦʠ ʠʪʪʠʣʦʦʪ  ʬʘʲʦʣʠʷʪʠ ʰʠʨʢʘʪ״ʦʠ ״ʘʚʦʧʘʡʤʦʠʨʦ ʜʘʩʪʛʠʨ  ʤʝʢʫʥʘʥʜ. 

ɼʘʨ ʨʘʚʘʥʜʠ ʪʘʰʢʠʣ, ʠʜʦʨʘ ʚʘ ʤʦʥʠʪʦʨʠʥʛʠ ʘʤʘʣʠʸʪʠ ״ʘʚʦ , ʩʠʩʪʝʤʘ״ʦʠ ʵʣʝʢʪʨʦʥ  ʜʘʨ 

ʙʘʥʘץʰʘʛʠʨʠʠ ʭʘʪʩʘʡʨ״ʦ ʚʘ ֹוʘʜʚʘʣ״ʦ, ʥʘʟʦʨʘʪ ʚʘ ʪʘ״ʣʠʣʠ ʧʘʨʚʦʟ״ʦ, ʠʜʦʨʘʢʫʥʠʠ ʢʦʨʤʘʥʜʦʥ 

ʙʘ״ʠʩʦʙʛʠʨ  ʚʘ ʙʘʥʘץʰʘʛʠʨʠʠ ʜʘʨʦʟʤʫʜʜʘʪ ʥʘץʰʠ ʙʫʟʫʨʛ ʜʦʨʘʥʜ. ɹʘ ʦʥ״ʦ ʤʘʩʘʣʘʥ ʩʠʩʪʝʤʘʠ 

ʠʥʪʠץʦʣ ʚʘ ʩʘʤʪʠ ʧʘʸʤ״ʦ, ʩʠʩʪʝʤʘʠ ʤʦ״ʚʦʨʘ  ʙʘʨʦʠ ֹוʘʤʲʦʚʘʨ  ʚʘ ʠʥʪʠץʦʣʠ ʠʪʪʠʣʦʦʪ ʙʘʨʦʠ 

ʦʠ ʥʘʚʠʛʘʪʩʠʦʥʠʠ ʠʥʝʨʩʠʘʣ״ʘʚʦʧʘʡʤʦ, ʩʠʩʪʝʤʘ״  ʜʦʭʠʣ ʤʝʰʘʚʘʥʜ [2]. 

ʀʥʯʫʥʠʥ, ʪʘʲʤʠʥʠ ʩʘʪ״ʠ ʙʘʣʘʥʜʠ ʭʠʟʤʘʪʨʘʩʦʥ  ʜʘʨ ʤʝ״ʤʦʥʭʦʥʘ ʜʘʨ ʰʘʨʦʠʪʠ ʤʫʦʩʠʨ 

ʙʠʜʫʥʠ ʠʩʪʠʬʦʜʘʠ ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʥʘʚ סʘʡʨʠʠʤʢʦʥ ʘʩʪ. 

ʊʝʭʥʦʣʦʛʠʷ״ʦʠ ʥʘʚʠ ʘʚʪʦʤʘʪʠʢʫʥʦʥʠʠ ʙʠʩʸʨ ʨʘʚʘʥʜ״ʦʠ ʤʝ״ʤʦʥʭʦʥʘ״ʦ, ʙʨʦʥʢʫʥʠʠ 

ʵʣʝʢʪʨʦʥ  ʚʘ ֹוʦʨʠ ʥʘʤʫʜʘʥʠ ʪʝʭʥʦʣʦʛʠʷ״ʦʝʨʦ ʧʝʰʙʠʥ  ʤʝʢʫʥʘʜ, ʢʠ ʙʘ ʙʝ״ʪʘʨ ʰʫʜʘʥʠ ʩʠʬʘʪʠ 

ʭʠʟʤʘʪʨʘʩʦʥ  ʘʥʛʦʤʠ ʢʘʤ ʢʘʨʜʘʥʠ ʢʦʨʤʘʥʜʦʥ ʤʫʩʦʠʜʘʪ ʤʝʢʫʥʘʥʜ. ʉʠʩʪʝʤʘʭʦʠ״ 

ʘʚʪʦʤʘʪʠʢʫʥʦʥʠʜʘʰʫʜʘ ʚʘ ʙʘʣʘʥʜ ʙʘʨʜʦʰʪʘʥʠ ״ʦʩʠʣʥʦʢʠʠ ʤʝ״ʥʘʪ ʚʘ ʙʘʣʘʥʜ ʙʘʨʜʦʰʪʘʥʠ 

ʩʘʚʠʷʠ ʜʦʥʠʰʠ ʢʦʨʤʘʥʜʦʥʠ ʩʘʪ״ʠ ʨʦ״ʙʘʨʠʢʫʥʘʥʜʘ ʥʠʛʘʨʦʥʠʜʘ ʰʫʜʘʘʥʜ. ɼʠʛʘʨʛʫʥʢʫʥʠʠ  

ʢʘʩʙʫ ״ʫʥʘʨ״ʦʠ ʛʫʥʦʛʫʥ ʪʦʨʘʬʪ ʙʝʰʪʘʨ ʤʘʲʤʫʣ ʰʫʜʘ ʠʩʪʦʜʘʘʩʪ, ʢʠ ʠʥ ʪʘʣʘʙʦʪʠ ʨʫʟʘʬʟʫʥʠ 

ʪʘʨʙʠʷʠ ʬʫʥʜʘʤʝʥʪʘʣʠʠ ʢʘʜʨ״ʦ ʚʘ ʘʟ ʨ ʠ ʷʢʯʘʥʜ ʢʘʩʙʫ ״ʫʥʘʨ ʦʤʫʟʦʥʜʘʥʠ ʦʥ״ʦʨʦ ʙʘ ʤʠʸʥ 

ʤʝʛʫʟʦʨʘʜ. 

ʂʦʤʧʶʪʝʨ״ʦ ʜʘʨ ʤʘʨʢʘʟ״ʦʠ ʠʪʪʠʣʦʦʪʠʠ ʤʝ״ʤʦʥʭʦʥʘ״ʦ ʚʘʩʝʲ ʠʩʪʠʬʦʜʘ ʤʝʰʘʚʘʥʜ. ɼʘʨ 

ʟʘʤʦʥʠ ʤʫʦʩʠʨ  ʬʘʨʤʦʠʰ״ʦ, ʙʘ״ʠʩʦʙʛʠʨʠʠ ʤʝ״ʤʦʥʦʥ, ʪʘץʩʠʤʦʪʠ ״ʫֹוʨʘ, ʙʘʨ ʡʭʘʪʛʪʨʠʠ 

ʤʝ״ʤʦʥʦʥ ʚʘ ʥʘʟʦʨʘʪʠ ʪʘʲʤʠʥʦʪʠ ʭ ʨʦʢʘ ʠʜʦʨʘ ʢʘʨʜʘ ʤʝʰʘʚʘʥʜ. 
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״ʦʠ ʩʘʡʸ״ʘʨʯʘʥʜʝ, ʢʠ ʙʘʲʟʝ ʘʟ ʰʠʨʢʘʪ׳  ʪʦ ״ʦʣ ʙʘ ʀʥʪʝʨʥʝʪ ʙʦʚʘʨʠʠ ʟʠʸʜ  ʥʘʤʢʫʥʘʥʜ, 

ʘʤʤʦ ʤʘʥʬʠʘʪ״ʦʠ ʠʩʪʠʬʦʜʘ ʘʟ ʰʘʙʘʢʘʠ ֹוʘ״ʦʥʠʠ ʀʥʪʝʨʥʝʪ ʪʦʨʘʬʪ ʟʠʸʜ ʤʝʛʘʨʜʘʥʜ. ׳ʘʤʘʠ ʦʥ 

ʰʠʨʢʘʪ״ʦʠ ʩʘʡʸ״ , ʢʠ ʙʘ ʀʥʪʝʨʥʝʪ ʧʘʡʚʘʩʪʘʥʜ, ʘʣʣʘʢʘʡ ʠʤʢʦʥʠʷʪ״ʦʠ ʠʪʪʠʣʦʦʪʠʠ ʦʥʨʦ ץʘʜʨ 

ʤʝʢʫʥʘʥʜ, ʟʝʨʦ ʀʥʪʝʨʥʝʪ ʤʠץʜʦʨʠ ʟʠʸʜʠ ʠʪʪʠʣʦʦʪʨʦ ʙʘʨʦʠ ʢʦʨʠ ʰʠʨʢʘʪ״ʦʠ ʩʘʡʸ״  ʧʝʰʥʠ״ʦʜ 

ʤʝʢʫʥʘʜ - ʘʟ ʩʫʨʦסʘʠ ʤʝ״ʤʦʥʭʦʥʘ״ʦ ʚʘ ֹוʘʜʚʘʣʠ ʧʘʨʚʦʟ״ʦ ʪʦ ʨʘʚʦʜʠʜ ʚʘ ץʦʠʜʘ״ʦʠ ʛʫʤʨʫʢ  ʚʘ 

ʧʝʰʥʠ״ʦʜ״ʦʠ ʪʫʨʦʧʝʨʘʪʦʨ״ʦʠ ʜʦʭʠʣʠ ʚʘ ʭʦʨʠֹו . ʀʪʪʠʣʦʦʪ ʜʘʨ ʠʥʪʝʨʥʝʪ ʙʘʨʦʠ ʢʦʨʙʘʨʦʥʠ 

ʘʛʝʥʪ  ʸ ʤʫʰʪʘʨʠʸʥ 24 ʩʦʘʪ ʜʘʨ ʷʢ ʨ ʟ, 7 ʨ ʟ ʜʘʨ ʷʢ ״ʘʬʪʘ ʜʘʩʪʨʘʩ ʘʩʪ. 

ʀʩʪʠʬʦʜʘʠ ʠʥʪʝʨʥʝʪ ʜʘʨ ʩʦ״ʘʠ ʩʘʡy״ ʜʠʛʘʨ ʠʤʢʦʥʠʷʪ״ʦʨʦ ʥʠʟ ʜʘʨ ʙʘʨ ʤʝʛʠʨʘʜ. 

ü ɼʘʩʪʨʘʩ  ʙʘ ʠʩʪʠʬʦʜʘʠ ʩʠʩʪʝʤʘ״ʦʠ ʤʫʦʩʠʨʠ ʘʣʦץʘ, ʘʟ ֹוʫʤʣʘ ʧʦʯʪʘʠ ʵʣʝʢʪʨʦʥ , 

ʪʝʣʝʬʦʥʠ ʨʘץʘʤ  ʚʘ סʘʡʨʘ, ʢʠ ʭʘʨʦֹוʦʪʠ ʢʦʨʭʦʥʘ״ʦʠ ʪʫʨʠʩʪʠʨʦ ʙʘʨʦʠ ʛʫʬʪʫʰʫʥʠʜ, ʤʫʢʦʪʠʙʘʠ 

ʢʦʨ  ʚʘ סʘʡʨʘ ʭʝʣʝ ʢʘʤ ʤʝʢʫʥʘʜ. 

ü פʦʙʠʣʠʷʪʠ ʵֹוʦʜ ʚʘ ʙʦʤʫʚʘʬʬʘץʠʷʪ ʠʩʪʠʬʦʜʘ ʙʫʨʜʘʥʠ ʩʠʩʪʝʤʘ״ʦʠ ʜʦʭʠʣʠʠ 

ʢʦʨʧʦʨʘʪʠʚ  ʙʘʨʦʠ ʙʨʦʥ ʢʘʨʜʘʥʠ ʩʘʸ״ʘʪ״ʦ ʪʘʚʘʩʩʫʪʠ ʠʥʪʝʨʥʝʪ. ɸʛʝʥʪ״ʦʠ ʩʘʡʸ״ ʘʟ ʙʘʟʘʠ 

ʩʘy״ʘʪ״ʦʠ ʜʘʨ ʠʥʪʝʨʥʝʪ ֹוʦʡʛʠʨʰʫʜʘ, ʷʢʝ ʘʟ ʧʝʰʥʠ״ʦʜ״ʦʨʦ ʠʥʪʠʭʦʙ ʥʘʤʫʜʘ, ʪʘʬʩʠʣʦʪʠ ʦʥ״ʦ, 

ʤʘʲʣʫʤʦʪ ʜʘʨ ʙʦʨʘʠ ʩʘʡʸ״ʦʥʝ, ʢʠ ʙʘ ʙʘʟʘʠ ʜʦʭʠʣʠʠ ʪʫʨʦʧʝʨʘʪʦʨ ʜʦʭʠʣ ʤʝʰʘʚʘʥʜ, ʚʦʨʠʜ 

ʤʝʢʫʥʘʜ. ʉʠʩʪʝʤʘ ʙʘ ʪʘʚʨʠ ʘʚʪʦʤʘʪ  ʪʘסʡʠʨʦʪʠ ʥʘʨʭ״ʦʠ ʙʘʩʪʘ״ʦʠ ʩʘʡʸ״ʠʨʦ ʜʘʨ ʚʘץʪʠ ʘʩʦʩ  ʘʟ 

ʥʘʚ ״ʠʩʦʙ ʢʘʨʜʘ, ֹוʦʡʛʠʨʢʫʥʠʠ סʘʡʨʠʩʪʘʥʜʘʨʪʠʠ ʪʘʣʘʙʦʪʨʦ ʙʘ ʥʘʟʘʨ ʤʝʛʠʨʘʜ. ׳ʘʤʟʘʤʦʥ, ʘʛʝʥʪ  

ʤʝʪʘʚʦʥʘʜ ʤʘʨ״ʠʣʘ״ʦʠ ʬʘʨʤʦʠʰʨʦ ʜʘʨ ʚʘץʪʠ ʚʦץʝ  ʧʘʡʛʠʨ  ʥʘʤʫʜʘ, ʙʘ״ʦʜʠ״ʠʠ ֹוʦʡʛʠʨʰʘʚʠʠ 

ʤʝ״ʤʦʥʭʦʥʘ, ʧʘʨʚʦʟ״ʦ ʚʘ סʘʡʨʘʨʦ ʘʨʟʸʙ ʢʫʥʘʜ. 

ü ɻʠʨʠʬʪʘʥʠ ʤʘʲʣʫʤʦʪ״ʦʠ ʛʫʥʦʛʫʥ, ʘʟ ֹוʫʤʣʘ ʙʘʨʦʠ ʢʠʰʚʘʨ״ʦ, ʪʘʨʠʬ״ʦ, ʥʘʨʭ״ʦ, 

ʧʝʰʛ˄ʠʠ ʦʙʫ ״ʘʚʦ ʜʘʨ ץʠʩʤʘʪ״ʦʠ ʛʫʥʦʛʫʥʠ ֹוʘ״ʦʥ, ʢʠ ʜʘʨ ʚʘץʪʠ ʚʦץʝ ʙʘ ʪʘʰʘʢʢʫʣʠ ʤʘ״ʩʫʣʦʪʠ 

ʩʘʡʸ״ʠʠ ʙʘʣʘʥʜʩʠʬʘʪ ʤʫʩʦʠʜʘʪ ʤʝʢʫʥʘʜ. 

ü ɼʘʩʪʨʘʩ  ʙʘ ʩʠʩʪʝʤʘ״ʦʠ ʛʣʦʙʘʣ , ʙʨʦʥʢʫʥ  ʚʘ ʟʘʭʠʨʘʢʫʥ . 

ü ʀʤʢʦʥʠʷʪʠ ʪʘʲʩʠʩʠ ʨʦ״״ʦʠ ʥʘʚʠ ʤʘʨʢʝʪʠʥʛ ʙʘʨʦʠ ʧʝʰʙʫʨʜʠ ʭʠʜʤʘʪʨʘʩʦʥʠʠ 

ʩʘʡy״ , ʘʟ ֹוʫʤʣʘ ʪʘʲʩʠʩʠ Web - ʩʘʡʪ״ʦʠ ʰʘʭʩʠʠ ʰʠʨʢʘʪ״ʦ, ʢʠ ʙʘ ʢʦʨʤʘʥʜʦʥ ʠʤʢʦʥʠʷʪ״ʦʠ 

ʚʘʩʝʲ ʤʝʜʠ״ʘʜ, ʙʘ ʤʦʥʘʥʜʠ ʜʘʨʸʬʪʠ ʤʘʲʣʫʤʦʪ״ʦ ʜʘʨ ʙʦʨʘʠ ʰʘʨʦʠʪʠ ʬʘʨʦסʘʪ, ʥʘʨʭ״ʦ, 

ʭʠʜʤʘʪ״ʦʠ ʧʝʰʥʠ״ʦʜʰʫʜʘ, ʠʥʯʫʥʠʥ ʤʘʲʣʫʤʦʪʠ ʤʫʬʘʩʩʘʣ ʜʘʨ ʙʦʨʘʠ ʪʘʰʢʠʣʠ ʩʘʸ״ʘʪ ʚʘ 

ʠʥʯʫʥʠʥ, ʩʘ״ʠʬʘ״ʦʠ ʙʘʨʨʘʩʠʠ ʩʘʡʸ״ , ʬʦʨʫʤ״ʦ (ʦʥʣʘʡʥ ʢʦʥʬʝʨʝʥʩʠʷ״ʦ), ʦʬʠʩ״ʦʠ ʩʘʡʸ״ʠʠ 

ʚʝʨʪʫʘʣ , ʪʠֹוʦʨʘʪ , ʵʣʝʢʪʨʦʥ  ʚʘ סʘʡʨʘ. 

ü ʊʘʪʙʠץʠ ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʤʫʣʪʠʤʝʜʠʷʚʠʠ ʦʥʣʘʡʥ , ʘʟ ֹוʫʤʣʘ, ʤʘʲʣʫʤʦʪʥʦʤʘ״ʦ ʚʘ 

ʨ ʡʭʘʪ״ʦ. ʄʫʣʪʠʤʝʜʠʘ - ʠʥ ʪʝʭʥʦʣʦʛʠʷʠ ʠʥʪʝʨʨʘʢʪʠʚʠʝ ʤʝʙʦʰʘʜ, ʢʠ ʢʦʨ ʙʦ ʚʠʜʝʦ, 

ʘʥʠʤʘʪʩʠʷ, ʤʘʪʥ ʚʘ ʩʘʜʦʨʦ ʪʘʲʤʠʥ ʤʝʢʫʥʘʜ. ɸʡʥʠ ʟʘʤʦʥ, ʜʘʨ ʠʥʪʝʨʥʝʪ ʨʦ״ʥʘʤʦ ʚʘ 

ʨ ʡʭʘʪ״ʦʠ ʩʘʡʸ״ ʦʡʛʠʨ ʢʘʨʜʘ ʰʫʜʘʘʥʜ. ʈוֹ  ʡʭʘʪ״ʦʠ ʵʣʝʢʪʨʦʥ  ʠʤʢʦʥ ʤʝʜʠ״ʘʥʜ, ʢʠ ʘʟ ʨ ʠ 

ʭʘʪʩʘʡʨ״ʦʠ ʧʝʰʥʠ״ʦʜʰʫʜʘʠ ʤʘֹוʦʟ  ʩʘʸ״ʘʪ ʢʘʨʜʘ, ʠʥ ʭʘʪʩʘʡʨ״ʦʨʦ ʜʘʨ ״ʦʣʘʪʠ ʬʘʲʦʣ ʪʘʤʦʰʦ 

ʢʫʥʝʜ ʚʘ ʤʘʲʣʫʤʦʪ״ʦʠ ʤʫʬʠʜʨʦ ʜʘʨ ʙʦʨʘʠ ʢʠʰʚʘʨ, ʦʙʲʝʢʪ״ʦʠ ʜʘʨ ʭʘʪʩʘʡʨ ֹוʦʡʛʠʨʰʫʜʘ, 

ʤʝ״ʤʦʥʭʦʥʘ״ʦ, ʣʘʛʝʨ״ʦ ʚʘ ʜʠʛʘʨ ʠʥʰʦʦʪʠ ֹוʦʡʛʠʨʦʥ  ʩʦ״ʠʙ ʛʘʰʪʘ ʙʦ ʥʠʟʦʤʠ ʠʤʪʠʸʟ״ʦ, 

ʪʘʭʬʠʬ״ʦ ʚʘ ʙʦ ץʦʥʫʥʛʫʟʦʨʠ״ʦʠ ʩʦ״ʘʠ ʩʘʡʸ״  ʰʠʥʦʩ ʰʘʚʝʜ. ʀʣʦʚʘ ʙʘʨ ʠʥ, ʠʥ ʨʡʭʘʪ״ʦ 

ʦʜʘʪʘʥ ʤʘʲʣʫʤʦʪʨʦ ʜʘʨ ʙʦʨʘʠ ץʦʠʜʘ״ʦʠ ʜʦʜʘʥʠ ״ʫֹוֹוʘʪ״ʦʠ ʩʘʡʸ״ , ʨʘʩʤʠʷʪ״ʦʠ ʩʘʡʸ״ , 

ʤʦʜʝʣ״ʦʠ ʨʘʬʪʦʨʠ ʩʘʡʸ״  ʜʘʨ ״ʦʣʘʪ״ʦʠ ʬʘʚץʫʣʣʦʜʘ ʚʘ סʘʡʨʘʨʦ ʧʝʰʥʠ״ʦʜ ʤʝʢʫʥʘʥʜ. ʄʠʟʦֹו 

ʤʝʪʘʚʦʥʘʜ, ʙʘʨʥʦʤʘʠ ʩʘʸ״ʘʪʨʦ ʭʫʜʘʰ ʙʘ ʥʘץʰʘ ʛʠʨʘʜ, ʦʥʨʦ ʤʫʚʦʬʠץʠ ʰʘʨʦʠʪ״ʦʠ ʤʫʥʦʩʠʙʠ 

ʜʦʜʘʰʫʜʘ (ʥʘʨʭ, ʩʠʩʪʝʤʘʠ ʠʤʪʠʸʟ״ʦ, ʩʠʩʪʝʤʘʠ ʥʘץʣʠʸʪ, ʤʘʚʩʠʤ ʚʘ סʘʡʨʘ) ʠʥʪʠʭʦʙ ʢʫʥʘʜ. 

ʦʠ ʤʫʣʪʠʤʝʜʠʷʚ״ʘʥʛʦʤʠ ʠʩʪʠʬʦʜʘʠ ʪʝʭʥʦʣʦʛʠʷ׳  ʙʘ ʤʫʰʪʘʨʠʠ ʵ״ʪʠʤʦʣ  ʩʘʨʠʚʘץʪ 
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ʤʘʲʣʫʤʦʪ ʜʘʨ ʙʦʨʘʠ ״ʘʨ ʷʢ ʩʘʸ״ʘʪʝ, ʢʠ ʤʘʚʨʠʜʠ ʪʘʚʘֹוֹוʫ״ʠ  ʜʦʜʘ ʤʝʰʘʚʘʜ ʚʘ ʙʘ ʠʥ ʚʘʩʠʣʘ 

ʠʤʢʦʥ ʤʝʜʠ״ʘʜ, ʢʠ ʤʘ״ʩʫʣʦʪʠ ʩʘʡʸ״ʠʠ ʤʫʚʦʬʠץʨʦ ʟʫʜ ʚʘ ʜʘץʠץ ʠʥʪʠʭʦʙ ʢʫʥʘʜ[3]. 

ü ʈʫʰʜʠ ʙʦʩʫʨʲʘʪʠ ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʠʪʪʠʣʦʦʪ  ʚʘ ʠʩʪʠʬʦʜʘʠ ʰʘʙʘʢʘ״ʦʠ ʀʥʪʝʨʥʝʪ  

ʜʘʨ ʪʘסʡʠʨʠ ʤʫʥʦʩʠʙʘʪʠ ʰʠʨʢʘʪ״ʦʠ ʩʘʡʸ״  ʙʘ ʪʘʙʣʠס ʥʠʟ ʭʝʣʝ ʤʫ״ʠʤ ʘʩʪ. ʄʘʩʘʣʘʥ, ʙʘʲʟʝ 

ʰʠʨʢʘʪ״ʦʠ ʩʘʡʸ״  ʙʘ ʢʘʤ ʢʘʨʜʘʥʠ ״ʘֹוʤʠ ʪʘʙʣʠסʦʪʠ ʥʘʰʨʠ ʨ˄ʟʥʦʤʘ״ʦ ʰʫʨʫʲ ʥʘʤʫʜʘ, ʙʘ 

ʦʪʠ ʭʫʜ ʜʘʨ ʠʥʪʝʨʥʝʪ ʙʘʨʪʘʨסʦʡʛʠʨʢʫʥʠʠ ʪʘʙʣʠוֹ  ʤʝʜʠ״ʘʥʜ. ׳ʦʣʦ ʪʘʙʣʠסʦʪʠ ʢʘʣʦʥ ʜʘʨ 

ʨ˄ʟʥʦʤʘ״ʦ ʙʦ ʪʘʙʣʠסʦʪʠ ʭʫʨʜ ʚʘ ʙʦ ʥʠʰʦʥ ʜʦʜʘʥʠ ʩʫʨʦסʘʠ ʩʘ״ʠʬʘʠ ʰʠʨʢʘʪ ʙʘ ʚʦʩʠʪʘʠ 

ʠʪʪʠʣʦʦʪ ʜʘʨ ʠʥʪʝʨʥʝʪ ʠʚʘʟ ʤʝʰʘʚʘʜ. 

ü ʀʥʪʝʨʥʝʪ ʠʤʢʦʥ ʤʝʜʠ״ʘʜ, ʢʠ ʰʠʨʢʘʪ״ʦʠ ʪʘʙʣʠסʦʪ  - ʦʤʤʘʚʠʨʦ ʙʦ ʭʘʨʦֹוʦʪʠ 

ʤʠʸʥʘ ʛʫʟʘʨʦʥʘʥʜ. ɸʛʘʨ ʤʘʲʣʫʤʦʪʠ ʪʠֹוʦʨʘʪ  ʜʘʨ ʷʢ ʥʘʰʨʠʷʠ ʤʘʰ״ʫʨʠ ʵʣʝʢʪʨʦʥ  ʦʡʛʠʨוֹ 

ʢʘʨʜʘ ʰʘʚʘʜ, ʦʥ ʙʘ ʪʘʤʦʤʠ ʰʘ״ʨʚʘʥʜʦʥʠ ֹוʘ״ʦʥ ʙʦ ʤʫʜʜʘʪ״ʦʠ ʪʫʣʦʥ  ʜʘʩʪʨʘʩ ʭʦ״ʘʜ ʙʫʜ. 

ɹʘʨʪʘʨʠʠ ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʠʪʪʠʣʦʦʪ  ʚʘ ʠʩʪʠʬʦʜʘʠ ʰʘʙʘʢʘ״ʦʠ ʀʥʪʝʨʥʝʪ ʜʘʨ ʠʥ ʘʩʪ, 

ʢʠ ʙʦ ʧʘʨʜʦʭʪʠ ʥʦʯʠʟ ʤʝʪʘʚʦʥʝʤ, ʤʘʲʣʫʤʦʪʠ ʣʦʟʠʤʘʨʦ ʜʘʨ ʙʦʨʘʠ ʰʠʨʢʘʪ״ʦʠ ʩʘʡʸ״ʠʠ ʜʠʛʘʨ, 

ʤʘ״ʩʫʣʦʪ ʚʘ ʭʠʟʤʘʪʨʘʩʦʥʠ״ʦʠ ʦʥ״ʦ ʙʘ ʜʘʩʪ ʦʨʝʤ. ׳ʘʤʯʫʥʠʥ ʠʜʦʨʘʢʫʥʠʠ ʰʘʨʦʠʪʠ ʢʦʨʠʨʦ 

ʙʘʨʦ״ ʤʦʥʝʤ. 
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ʅʀɿʆʄ׳ʆʀ ʍʋɼʂʆʈʀ ʉɸʅּתʀʐʀ ɹɸʈʅʆʄɸ׳ʆ ׳ɸʄʏʋʅ 

ɺʆʉʀʊɸʀ ʄʋʆʉʀʈʀ ʊɸʐɸʂʂʋʃ ɺɸ ʈʋʐɼʀ  

ʉɸʃʆ׳ʀʗʊ׳ʆʀ ɹɸʈʅʆʄɸʉʆɿʀʀ ʆʄ ɿɸʅɼɸɻʆʅ 
 

ʅʘʟʘʨʟʦʜʘ ʈ.ʉ.1, ʀʩʤʘʪʫʣʣʦʝʚ ɼ.ʆ.2 

1ɼʦʥʠʰʛʦ״ʠ ʪʝʭʥʦʣʦʛʠʠ ʊʦֹוʠʢʠʩʪʦʥ 
2ɼʦʥʠʰʛʦ״ʠ ʜʘʚʣʘʪʠʠ ʍʫֹוʘʥʜ ʙʘ ʥʦʤʠ ʘʢʘʜʝʤʠʢ ɹʦʙʦֹוʦʥ נʘʬʫʨʦʚ 

 

ʈʫʰʜʠ ʙʦʩʫʨʲʘʪʠ ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʠʪʪʠʣʦʦʪ  ʟʘʨʫʨʘʪʠ ʧʘʡʚʘʩʪʘ ʪʘʢʤʠʣ ʜʦʜʘʥʠ ʩʦʭʪʦʨ 

ʚʘ ʤʫʥʜʘʨʠֹוʘʠ ʪʘ״ʩʠʣʦʪʨʦ ʙʘʨʦʠ ʙʘʣʘʥʜ ʙʘʨʜʦʰʪʘʥʠ ʩʠʬʘʪʠ ʪʘʡʸʨ ʢʘʨʜʘʥʠ ʤʫʪʘʭʘʩʩʠʩʦʥʠ 

ʩʦ״ʘʠ ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʠʪʪʠʣʦʦʪ  ʪʘץʦʟʦ ʤʝʢʫʥʘʜ. ʊʘʪʙʠץʠ ʪʝʭʥʦʣʦʛʠʷ ʚʘ ʨʘʚʠʰ״ʦʠ ʤʫʦʩʠʨ ʜʘʨ 

ʩʘʤʪ״ʦʠ ʛʫʥʦʛʫʥʠ ״ʘʸʪ ʚʘ ʬʘʲʦʣʠʷʪʠ ʠʥʩʦʥ, ʘʟ ֹוʫʤʣʘ, ʜʘʨ ʨʘʚʘʥʜʠ ʪʘʲʣʠʤ, ʠʤʨ ʟ״ʦ ʙʘ ʭʫʜ 

ʤʫʙʨʘʤʠʷʪʠ ʭʦʩʨʦ ʢʘʩʙ ʢʘʨʜʘʘʩʪ.  

ʗʢʝ ʘʟ ʰʦʭʘ״ʦʠ ʤʫ״ʠʤʠ ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʠʪʪʠʣʦʦʪ  ʜʘʨ ʨʘʚʘʥʜʠ ʪʘʲʣʠʤ ʭʫʜʢʦʨʩʦʟʠʠ 

ʨʘʚʘʥʜʠ ʩʘʥֹוʠʰʠ ʙʘʨʥʦʤʘ״ʦ ʙʘ ״ʠʩʦʙ ʤʝʨʘʚʘʜ, ʢʠ ʙʘ ʦʤ ʟʛʦʨ ʠʤʢʦʥʠ ʩʘʨʬʘ ʢʘʨʜʘʥʠ ʚʘץʪ, 

ʩʘʥֹוʠʜʘʥʠ ʰʫʤʦʨʘʠ ʟʠʸʜʠ ʙʘʨʥʦʤʘ״ʦ ʚʘ ʢʘʤ ʢʘʨʜʘʥʠ ʭʘʪʦ״ʦʠ ʵ״ʪʠʤʦʣʠʨʦ ʬʘʨʦ״ʘʤ ʤʝʦʨʘʜ. 
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ɼʘʨ ץʠʸʩ ʙʦ ʫʩʫʣʠ ʘʥʲʘʥʘʚ  (çʜʘʩʪ è)-ʠ ʩʘʥֹוʠʰʠ ʙʘʨʥʦʤʘ״ʦ, ʢʠ ʘʟ ֹוʦʥʠʙʠ ʦʤ ʟʛʦʨ ʨʦ״ʘʥʜʦʟ  

ʤʝʛʘʨʜʘʜ, ʥʠʟʦʤ״ʦʠ ʭʫʜʢʦʨʠ ʩʘʥֹוʠʰʠ ʙʘʨʥʦʤʘ״ʦ (ʘʥʛʣ. automated code evaluation systems; 

ʨʫʩ. ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ ʧʨʦʛʨʘʤʤ) ʨʘʚʘʥʜʠ ʧʫʨʨʘʠ ʩʘʥֹוʠʰʠ ʙʘʨʥʦʤʘ״ʦʨʦ 

ʪʘʲʤʠʥ ʤʝʢʫʥʘʥʜ. ʆʥ״ʦ ʙʘʨʦʠ ʩʘʥֹוʠʰʠ ʜʫʨʫʩʪʠʠ ʢʦʨʠ ʙʘʨʥʦʤʘ ʘʟ ʤʘֹוʤʫʲ״ʦʠ ʛʫʥʦʛʫʥʠ 

ʦʠ ʥʘʟʦʨʘʪ״ʠʤʘʪץ  ʙʘ ʪʘʚʨʠ ʭʫʜʢʦʨ ʠʩʪʠʬʦʜʘ ʤʝʙʘʨʘʥʜ. ʊʘ״ʠʷʛʘʨʦʥʫ ʤʫʨʘʪʪʠʙʦʥʠ ʤʘֹוʤ ʘ״ʦʠ 

ʦʠ ʥʘʟʦʨʘʪ״ʠʤʘʪץ  ʙʦʰʘʥʜ, ʢ ʰʠʰ ʤʝʢʫʥʘʥʜ, ʢʠ ״ʘʤʘ ״ʦʣʘʪ״ʦʠ ʠʤʢʦʥʧʘʟʠʨʠ ʭʫʩʫʩ  ʚʘ 

 ʠʰʠ ʭʫʜʢʦʨʠוʦʣʦ, ʩʘʥֹ׳ .ʠʰʠ ʢʦʤʠʣʠ ʙʘʨʥʦʤʘ ʙʘ ʥʘʟʘʨ ʛʠʨʠʬʪʘ ʰʘʚʘʥʜוʫʜʫʜʠʨʦ ʙʘʨʦʠ ʩʘʥֹ״

ʜʫʨʫʩʪʠʠ ʙʘʨʥʦʤʘ״ʦ ʜʘʨ ʨʘʚʘʥʜʠ ʪʘʲʣʠʤ ʚʘ ʩʘʪ״״ʦʠ ʛʫʥʦʛʫʥʠ ʩʘʙץʘʪ (ʦʣʠʤʧʠʘʜʘ)-״ʦʠ 

ʙʘʨʥʦʤʘʩʦʟ  ʪʘʪʙʠץʠ ʚʘʩʝʠ ʭʫʜʨʦ ʸʬʪʘʘʥʜ.  ʊʘʨʪʠʙʠ ʢʦʨʠ ʯʫʥʠʥ ʥʠʟʦʤ״ʦ ʙʘʨ ʫʩʫʣʠ çץʫʪʠʠ 

ʩʠʸ״è ʘʩʦʩ ʸʬʪʘ, ʪʠʙץʠ ʠʜʝʷʠ ʘʩʦʩʠʠ ʦʥ״ʦ: ʥʦʚʦʙʘʩʪʘ ʘʟ ʘʣʛʦʨʠʪʤʠ ʠʥʪʠʭʦʙʢʘʨʜʘʠ ʦʤ ʟʘʥʜʘ 

(ʙʘʨʦʠ ״ʘʣʣʠ ʤʘʩʲʘʣʘʠ ʛʫʟʦʰʪʘʰʫʜʘ) ʚʘ ʘʤʘʣʠʩʦʟʠʠ ʙʘʨʥʦʤʘʚʠʠ ʦʥ, ʙʘʨʥʦʤʘʠ ʪʘ״ʠʷʢʘʨʜʘʠ  

ʙʦʷʜ ʪʘʙʜʠʣʠ ʜʫʨʫʩʪʠ ʜʦʜʘ״ʦʠ ʜʦʭʠʣʰʘʚʘʥʜʘʨʦ ʙʘ ʜʦʜʘ״ʦʠ ʭʦʨʠֹוʰʘʚʘʥʜʘ ʙʘ ʨʦ״ ʤʦʥʘʜ. 

ɼʘʨ ʟʘʤʦʥʠ ʤʫʦʩʠʨ, ʙʘʨʥʦʤʘʩʦʟ ʘʤץʘʤʯʫʥ ʟʘʤʠʥʘ ʜʘʨ ʨʫʰʜʠ ʩʘʚʦʜʥʦʢʠʠ ʨʘ״   ʙʘ 

ʠʥʩוֹ ʘʨ ʷʢ ʰʘʭʩ ʥʦʚʦʙʘʩʪʘ ʘʟ ʤʘʥʩʫʙʠʷʪʠ״ ʠʩʦʙ ʨʘʬʪʘ, ʙʘʨʦʠ״  ʚʘ ʢʘʩʙʠ ʠʥʪʠʭʦʙʥʘʤʫʜʘ ʟʘʨʫʨ 

ʘʩʪ. ɸʟ ʠʥ ֹוʦʩʪ, ʢʠ ʜʦʰʪʘʥʠ ʤʘʣʘʢʘʶ ʤʘ״ʦʨʘʪʠ ʟʘʤʠʥʘʚʠʠ ʙʘʨʥʦʤʘʩʦʟ  ʚʘ ʠʩʪʠʬʦʜʘ ʙʫʨʜʘ 

ʪʘʚʦʥʠʩʪʘʥʠ ʫʩʫʣ״ʦʠ ʩʦʜʘʪʘʨʠʥʠ ʦʥ, ʘʣʣʘʢʘʡ, ץʠʩʤʘʪ״ʦʠ ʘʩʦʩʠʠ ʪʘ״ʩʠʣʦʪʠ ʤʫʦʩʠʨʠ ֹוʘ״ʦʥʠʨʦ 

ʪʘʰʢʠʣ ʤʝʜʠ״ʘʥʜ  [3]. ʊʘʰʘʢʢʫʣʠ ʯʫʥʠʥ ʤʘʣʘʢʘʶ ʤʘ״ʦʨʘʪ״ʦ ʪʘʥ״ʦ ʙʦ ֹוʘʣʙʠ ʬʘʲʦʣʦʥʘʠ 

ʦʤ ʟʘʥʜʘ ʙʘ ʨʘʚʘʥʜʠ ʪʘʲʣʠʤ ʚʘ ʦʤ ʟʠʰʠ ״ʘʜʘʬʤʘʥʜʫ ʧʘʡʚʘʩʪʘ ʠʤʢʦʥʧʘʟʠʨ ʘʩʪ  [7]. 

ɼʘʨ ʬʘʟʦʠ ʪʘ״ʩʠʣʦʪʠ ּתʫʤ״ʫʨʠʠ ʊʦֹוʠʢʠʩʪʦʥ ʷʢ ץʘʪʦʨ ʤʫʘʩʩʠʩʘ״ʦʠ ʪʘʲʣʠʤʠʠ ʪʘ״ʩʠʣʦʪʠ 

ʤʠʸʥʘ ʚʘ ʦʣʠʠ ʢʘʩʙ  ʤʘʚֹוʫʜ ״ʘʩʪʘʥʜ, ʢʠ ʙʘ ʦʤʦʜʘʩʦʟʠʠ ʤʫʪʘʭʘʩʩʠʩʦʥ ʘʟ ʨ ʡʠ ʩʘʤʪ״ʦʠ 

ʛʫʥʦʛʫʥʠ ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʠʪʪʠʣʦʦʪʠʶ ʢʦʤʤʫʥʠʢʘʪʩʠʦʥ , ʘʟ ֹוʫʤʣʘ ʙʘʨʥʦʤʘʩʦʟ , ʤʘʰסʫʣʘʥʜ. ɸʟ 

ʥʘʪʠֹוʘ״ʦʠ ʪʘ״ʣʠʣʠ ʥʘץʰʘʠ ץʘʙʫʣ ï ֹוʘʜʚʘʣʠ ʠʭʪʠʩʦʩ״ʦʠ ʤʫʘʩʩʠʩʘ״ʦʠ ʪʘʲʣʠʤʠʠ ʪʘ״ʩʠʣʦʪʠ 

ʤʠʸʥʘ ʚʘ ʦʣʠʠ ʢʘʩʙʠʠ ּתʫʤ״ʫʨʠʠ ʊʦֹוʠʢʠʩʪʦʥ ʙʘʨʦʠ ʩʦʣʠ ʪʘ״ʩʠʣʠ 2024-2025 [4] ʙʘʨʤʝʦʷʜ, 

וʘʙʫʣʠ ʜʦʥʠʰֹץ ʸʥ ʙʘ ʤʫʘʩʩʠʩʘ״ʦʠ ʪʘʲʣʠʤʠʠ ʪʘ״ʩʠʣʦʪʠ ʤʠʸʥʘ ʚʘ ʦʣʠʠ ʢʘʩʙʠʠ ʢʠʰʚʘʨ ʘʟ ʨ ʡʠ 

ʙʝʰ ʘʟ 30 ʠʭʪʠʩʦʩ״ʦ (ʟʠʸʜʘ ʘʟ ʘʟ 300 ʢʦʤʙʠʥʘʪʩʠʷʠ ʠʭʪʠʩʦʩ״ʦ)-ʠ ʤʘʨʙʫʪ ʙʘ ʩʦ״ʘʠ 

ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʠʪʪʠʣʦʦʪʠʶ ʢʦʤʤʫʥʠʢʘʪʩʠʦʥ ʙʘ ʨʦ״ ʤʦʥʜʘ ʤʝʰʘʚʘʜ. ʅʦʚʦʙʘʩʪʘ ʘʟ ʦʥʝ, ʢʠ ʥʘ 

ʦ ʙʝʚʦʩʠʪʘ ʙʘ ʩʘʤʪʠ ʙʘʨʥʦʤʘʩʦʟ״ʘʤʘʠ ʦʥ״  ʘʣʦץʘʤʘʥʜʘʥʜ, ʘʤʤʦ ʪʠʙץʠ ʩʪʘʥʜʘʨʪ״ʦʠ ʜʘʚʣʘʪʠʠ 

ʪʘʲʣʠʤʠʠ ʪʘ״ʩʠʣʦʪʠ ʦʣʠʠ ʢʘʩʙ , ʩʪʘʥʜʘʨʪ״ʦʠ ʜʘʚʣʘʪʠʠ ʪʘʲʣʠʤʠʠ ʪʘ״ʩʠʣʦʪʠ ʤʠʸʥʘʠ ʢʘʩʙ , 

ʙʘʨʥʦʤʘ״ʦʠ ʪʘ״ʩʠʣʦʪ  ʚʘ ʥʘץʰʘ״ʦʠ ʪʘʲʣʠʤ  (ʘʟ ʨ ʡʠ ʠʭʪʠʩʦʩ״ʦʠ ʜʘʭʣʜʦʨ), ʨʘʚʘʥʜʠ ʪʘʲʣʠʤʠ 

ʠʥ ʠʭʪʠʩʦʩ״ʦ ʦʤ ʟʠʰʠ ʬʘʥ״ʦʠ ʪʘʲʣʠʤʠʠ ʙʘ ʙʘʨʥʦʤʘʩʦʟ  ʘʣʦץʘʤʘʥʜ (״ʘʜʜʠ ʘץʘʣ ʬʘʥʥʠ 

çɸʩʦʩ״ʦʠ ʘʣʛʦʨʠʪʤʩʦʟ  ʚʘ ʙʘʨʥʦʤʘʨʝʟ è)-ʨʦ ʜʘʨ ʙʘʨ ʤʝʛʠʨʘʜ.  

ʗʢʝ ʘʟ ʫʥʩʫʨ״ʦʠ ʤʫ״ʠʤʠ ʪʘʰʘʢʢʫʣ ʚʘ ʨʫʰʜʠ ʤʘʣʘʢʘʶ ʤʘ״ʦʨʘʪʠ ʙʘʨʥʦʤʘʩʦʟʠʠ  

ʦʤ ʟʘʥʜʘʛʦʥ ʤʘʰסʫʣʠʷʪʠ ʣʘʙʦʨʘʪʦʨ  ʙʘ ״ʠʩʦʙ ʤʝʨʘʚʘʜ, ʢʠ ʙʘ ״ʘʣʣʠ ʙʘʨʥʦʤʘʚʠʠ ʜʦʠʨʘʠ ʚʘʩʝʠ 

ʤʘʩʲʘʣʘ״ʦ ʨʘʚʦʥʘ ʛʘʨʜʠʜʘʘʩʪ. ʄʘʰסʫʣʠʷʪ״ʦʠ ʣʘʙʦʨʘʪʦʨ  ʘʟ ʙʘʨʥʦʤʘʩʦʟ , ʘʩʦʩʘʥ ʙʘ ʬʘʨʦ״ʘʤ 

ʦʚʘʨʜʘʥʠ ʰʘʨʦʠʪʠ ʤʫʩʦʠʜ ʙʘʨʦʠ ʦʤ ʟʘʥʜʘʛʦʥ ֹוʠ״ʘʪʠ ʨʘʩʠʜʘʥʠ ʦʥ״ʦ ʙʘ ʷʢʯʘʥʜ ״ʘʜʘʬʠ ʤʫ״ʠʤʠ 

ʨʘʚʘʥʜʠ ʪʘʲʣʠʤ ʥʠʛʘʨʦʥʠʜʘ ʰʫʜʘʘʥʜ [2]. ʗʢʫʤ, ʦʤ ʟʘʥʜʘʛʦʥ ʜʦʥʠʰ״ʦʠ ʥʘʟʘʨʠʷʚʠʠ 

ʙʘʜʘʩʪʦʚʘʨʜʘʠ ʭʫʜʨʦ ʤʫʩʪʘץ״ʘʤ ʤʝʢʫʥʘʥʜ. ɼʫʶʤ, ʜʘʨ ʟʘʤʠʥʘʠ ʠֹוʨʦʠ ʜʘʚʨʠ ʧʫʨʨʘ ʘʟ ʨ ʡʠ 

ʟʘʥֹוʠʨʘʠ ʤʘʨ״ʘʣʘ״ʦʠ çʪʘ״ʠʷʠ ʙʘʨʥʦʤʘ ï ʩʘʥֹוʠʰʠ ʢʦʨʠ ʙʘʨʥʦʤʘ ï ʦʰʢʦʨʩʦʟʠʠ ʭʘʪʦ״ʦʠ 

ʦʡʜʦʰʪʘ ï ʜʫʨʫʩʪʩʦʟוֹ  ʚʘ ʪʘʢʤʠʣʠ ʙʘʨʥʦʤʘ ï ʠֹוʨʦ ʚʘ ʙʘ ʜʘʩʪ ʦʚʘʨʜʘʥʠ ʥʘʪʠֹוʘ״ʦè ʪʘֹוʨʠʙʘʠ 

ʪʘ״ʠʷʠ ʙʘʨʥʦʤʘ״ʦʨʦ ʙʘ ʜʘʩʪ ʤʝʦʨʘʥʜ. ʉʝʶʤ, ״ʘʤʯʫʥ ʙʘʨʥʦʤʘʩʦʟʠ ʙʦʩʘʣʦ״ʠʷʪ ʙʘ ʢʘʤʦʣ 

ʤʝʨʘʩʘʥʜ. ʏʦʨʫʤ, ʪʘʨʟʠ ʢʦʨʠ ʛʫʨ ״  ʚʘ ʪʘץʩʠʤʠ ʫ״ʜʘʜʦʨʠ״ʦʨʦ ʜʘʨ ʙʘʡʥʠ ʘʲʟʦʠ ʛʫʨ  ʘʟ ʭʫʜ ״

ʤʝʢʫʥʘʥʜ. 
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ɼʘʨ ʥʘʚʙʘʪʠ ʭʫʜ, ʦʤ ʟʛʦʨʨʦ ʟʘʨʫʨ ʘʩʪ, ʢʠ ʩʘʥֹוʠʰʠ ʢʦʤʠʣʠ ʙʘʨʥʦʤʘ״ʦʠ ʪʘ״ʠʷʥʘʤʫʜʘʠ 

ʦʤ ʟʘʥʜʘʛʦʥʨʦ ʙʘ ʨʦ״ ʤʦʥʘʜ. ʄʘʲʤʫʣʘʥ, ʨʘʚʘʥʜʠ ʩʘʥֹוʠʰʠ ʢʦʨ״ʦʠ ʣʘʙʦʨʘʪʦʨ  ʘʟ ʙʘʨʥʦʤʘʩʦʟ  

ʷʢʯʘʥʜ ʤʘʨ״ʘʣʘʠ ʘʩʦʩʠʨʦ ʜʘʨʙʘʨ ʤʝʛʠʨʘʜ: ʷʢʫʤ, ʪʘ״ʣʠʣʠ ʤʘʪʥʠ ʙʘʨʥʦʤʘ, ʢʠ ʜʘʨ ʷʢʝ ʘʟ 

ʟʘʙʦʥ״ʦʠ ʙʘʨʥʦʤʘʩʦʟ  ʥʘʚʠʰʪʘ ʰʫʜʘʘʩʪ; ʜʫʶʤ, ʪʘʙʜʠʣʠ ʤʘʪʥʠ ʙʘʨʥʦʤʘ ʘʟ ʟʘʙʦʥʠ ʙʘʨʥʦʤʘʩʦʟ  

ʙʘ ʟʘʙʦʥʠ ʤʦʰʠʥ (ʢʦʤʧʶʪʝʨ); ʩʝʶʤ, ʠֹוʨʦʠ ʙʘʨʥʦʤʘ ʘʟ ʨʡʠ ʜʦʜʘ״ʦʠ ʜʦʭʠʣʰʘʚʘʥʜʘ (ץʠʤʘʪ״ʦʠ 

ʥʘʟʦʨʘʪ ) ʚʘ ʙʘ ʜʘʩʪ ʦʚʘʨʜʘʥʠ ʜʦʜʘ״ʦʠ ʭʦʨʠֹוʰʘʚʘʥʜʘ (ʥʘʪʠֹוʘ״ʦ); ʯʦʨʫʤ, ʤʫץʦʠʩʘʠ ʥʘʪʠֹוʘ״ʦʠ 

ʢʦʨʠ ʙʘʨʥʦʤʘ ʙʦ ʥʘʪʠֹוʘ״ʦʠ ʤʘʚʨʠʜʠ ʠʥʪʠʟʦʨ. 

ʀʩʪʠʬʦʜʘʠ ʥʠʟʦʤ״ʦʠ ʭʫʜʢʦʨʠ ʩʘʥֹוʠʰʠ ʙʘʨʥʦʤʘ״ʦ ʜʘʨ ʨʘʚʘʥʜʠ ʪʘʲʣʠʤʠ ʙʘʨʥʦʤʘʩʦʟ  

ʷʢʝ ʘʟ ʨʘʚʠʰ״ʦʠ ʤʫʦʩʠʨʠ ʪʘʜʨʠʩ ʙʫʜʘ, ʙʘ ʩʘʥֹוʠʰʠ ʢʦʨʠ ʜʫʨʫʩʪʠ ʙʘʨʥʦʤʘ״ʦʠ ʪʘ״ʠʷʢʘʨʜʘʠ 

ʦʤ ʟʘʥʜʘʛʦʥ ʨʘʚʦʥʘ ʛʘʨʜʠʜʘʘʩʪ. ʏʫʥʠʥ ʥʠʟʦʤ״ʦ ʙʘ ʩʘʥֹוʠʰʠ ʢʦʤʠʣʠ ʙʘʨʥʦʤʘ״ʦʠ ʜʘʨ ʟʘʙʦʥ״ʦʠ 

ʙʘʨʥʦʤʘʩʦʟʠʠ ʛʫʥʦʛʫʥ ʥʘʚʠʰʪʘʰʫʜʘ ʥʠʛʘʨʦʥʠʜʘ ʰʫʜʘʘʥʜ. 

ʀʤʨ ʟ״ʦ, ʙʘʨʦʠ ʩʘʥֹוʠʰʠ ʭʫʜʢʦʨʠ ʙʘʨʥʦʤʘ״ʦ ʘʟ ʷʢ ץʘʪʦʨ ʥʠʟʦʤ״ʦʠ ʤʘʲʤʫʣ ʙʘ ʪʘʚʨʠ 

ʚʘʩʝʲ ʠʩʪʠʬʦʜʘ ʤʝʙʘʨʘʥʜ, ʢʠ ʢʦʨʠ ʘʢʩʘʨʠ ʦʥ״ʦ ץʘʨʠʙ ʷʢʩʦʥ ʙʫʜʘ, ʦʜʘʪʘʥ ʯʫʥʠʥ ʠʤʢʦʥʠʷʪ״ʦʨʦ 

ʜʘʨ ʙʘʨ ʤʝʛʠʨʘʥʜ: ʜʘʩʪʛʠʨʠʠ ʜʦʠʨʘʠ ʚʘʩʝʠ ʟʘʙʦʥ״ʦʠ ʙʘʨʥʦʤʘʩʦʟʠʠ ʤʫʦʩʠʨ, ʟʝʨʥʠʟʦʤʠ ״ʠʩʦʙ 

ʚʘ ʤʫʘʡʷʥʢʫʥʠʠ ʤʘʚץʝʲ (ʨʝʡʪʠʥʛ)-ʠ ʦʤ ʟʘʥʜʘʛʦʥ, ʙʦʡʛʦʥʠʠ ʤʘʩʲʘʣʘ״ʦ ʙʦ ʠʤʢʦʥʠ ʛʫʨ  ʙʘʥʜʠʠ״

ʦʥ״ʦ ʘʟ ʨ ʡʠ ʤʘʚʟʫʲ, ʜʘʨʘֹוʘʠ ʤʫʨʘʢʢʘʙ , ʭʦʣ״ʦ ʚʘ ʭʦʩʠʷʪ״ʦʠ ʜʠʛʘʨ, ʙʦʡʛʦʥʠʠ ״ʘʣ״ʦʠ 

ʠʨʩʦʣʰʫʜʘ ʙʦ ʠʤʢʦʥʠ ʘʟʥʘʟʘʨʛʫʟʘʨʦʥʠʠ ʤʘʪʥ (ʢʦʜʠ ʙʘʨʥʦʤʘʚ )-ʠ ʦʥ״ʦ, ʨʦ״ʘʥʜʦʟʠʠ ʰʘʢʣ״ʦʠ 

ʛʫʥʦʛʫʥʠ ʬʦʨʫʤ ʚʘ ʤʫʙʦ״ʠʩʘ״ʦ, ʪʘʰʢʠʣ ʚʘ ʙʘʨʛʫʟʦʨʠʠ ʤʫʩʦʙʠץʘ״ʦʠ ʙʘʨʥʦʤʘʩʦʟ  ʙʦ ʠʤʢʦʥʠ 

ʪʘʪʙʠץʠ ʰʘʢʣ״ʦʠ ʛʫʥʦʛʫʥʠ ʘʨʟʸʙ  ʜʘʨ ʥʘʪʠֹוʘʛʠʨʠʠ ʢʦʨʠ ʠʰʪʠʨʦʢʯʠʸʥ. 

 :ʦʨʦ ʜʠʜʘ ʤʝʙʘʨʦʝʤ״ʠʰʠ ʙʘʨʥʦʤʘוʦʠ ʭʫʜʢʦʨʠ ʩʘʥֹ״ʘʤʯʫʥ ʥʘʤʫʥʘ ʷʢʝ ʘʟ ʥʠʟʦʤ׳

Ejudge [6]. ʉʦʣʠ 2000 ʜʘʨ ʟʘʙʦʥʠ C ʪʘ״ʠʷ ʢʘʨʜʘ ʰʫʜʘʘʩʪ. ʆʥ ʜʦʨʦʠ ʢʦʜʠ ʢʫʰʦʜʘ (ʘʥʛʣ. 

open source) ʙʫʜʘ, ʙʘ ʪʘʚʨʠ ʦʟʦʜ ʧʘ״ʥ ʤʝʰʘʚʘʜ ʚʘ ʙʘʨʦʠ ʛʫʟʘʨʦʥʠʜʘʥʠ ʯʦʨʘʙʠʥʠ״ʦʠ ʛʫʥʦʛʫʥ 

ʧʝʰʙʠʥ  ʛʘʨʜʠʜʘʘʩʪ, ʢʠ ʜʘʨ ʦʥ״ʦ ʩʘʥֹוʠʰʠ ʷʛʦʥ ʢʦʜʠ ʙʘʨʥʦʤʘʚ  ʪʘʣʘʙ ʢʘʨʜʘ ʤʝʰʘʚʘʜ. ʅʠʟʦʤʠ 

ejudge ״ʘʤʯʫʥ Web-ʟʘʤʠʤʘ ʜʘʨ ʟʘʤʠʥʘʠ ʥʠʟʦʤʠ ʘʤʘʣʠʸʪ  (ʩʠʩʪʝʤʘʠ ʦʧʝʨʘʪʩʠʦʥ)-ʠ Linux ʢʦʨ 

ʤʝʢʫʥʘʜ, ʢʠ ʤʘʚֹוʫʜʠʷʪʠ Web-ʩʝʨʚʝʨʠ Apache ʚʘ ʙʘʲʟʝ ʟʘʤʠʤʘʶ ʢʠʪʦʙʭʦʥʘ״ʦʠ ʤʘʭʩʫʩʨʦ ʪʘʣʘʙ 

ʤʝʢʫʥʘʜ. ɸʟ ״ʘʤʘ ʙʝʰʪʘʨ, Ejudge ״ʘʥʛʦʤʠ ʛʫʟʘʨʦʥʠʜʘʥʠ ʦʣʠʤʧʠʘʜʘ״ʦʠ ʙʘʨʥʦʤʘʩʦʟ  ʠʩʪʠʬʦʜʘ 

ʤʝʰʘʚʘʜ. ʆʥ ʤʝʪʘʚʦʥʘʜ ʩʘʥֹוʠʰʠ ʭʫʜʢʦʨʠ ʙʘʨʥʦʤʘ״ʦʨʦ ʘʟ ʨ ʡʠ ץʘʨʠʙ ״ʘʤʘʠ ʟʘʙʦʥ״ʦʠ 

ʙʘʨʥʦʤʘʩʦʟʠʠ ʤʘʲʤʫʣ, ʙʘ ʤʦʥʘʥʜʠ C, C++, Java, Pascal, Perl, Python ʚʘ סʘʡʨʘ, ʠֹוʨʦ ʢʫʥʘʜ. 

ʀʥʯʫʥʠʥ, ʦʥ ʠʤʢʦʥ ʤʝʜʠ״ʘʜ, ʢʠ ʙʘ ʥʠʟʦʤʠ ʘʣʣʘʢʘʡ ʥʘʩʙʫ ʪʘʥʟʠʤʰʫʜʘʠ ʬʘʲʦʣ ʟʘʙʦʥ״ʦʠ 

ʙʘʨʥʦʤʘʩʦʟ  ʠʣʦʚʘ ʢʘʨʜʘ ʰʘʚʘʥʜ. 

ʆʜʘʪʘʥ, ״ʘʤʘʠ ʤʘʩʲʘʣʘ״ʦʠ ʙʘ ʥʠʟʦʤʠ ejudge ʚʦʨʠʜʰʘʚʘʥʜʘ ʘʟ ʨ ʡʠ ʙʘʲʟʝ ʘʣʦʤʘʪ״ʦ ʙʘ 

ʛʫʨ  ʦ ʙʘʨʦʠ ʷʛʦʥ ʜʘʚʨʠ״ʫʜʦ ʢʘʨʜʘ ʤʝʰʘʚʘʥʜ. ʄʘʩʘʣʘʥ, ʤʘʩʲʘʣʘוֹ ʦ״-(ʤʫʲ, ʦʟʤʫʥוʤʘֹ) ״

ʦʣʠʤʧʠʘʜʘ, ʤʘʩʲʘʣʘ״ʦ ʘʟ ʷʛʦʥ ʬʘʥʥʠ ʪʘʲʣʠʤʠʠ ʙʘ ʙʘʨʥʦʤʘʩʦʟ  ʘʣʦץʘʤʘʥʜ ʙʘʨʦʠ ʥʠʤʩʦʣʘʠ 

ʪʘ״ʩʠʣ (ʸ ʯʦʨʷʢʠ ʪʘʲʣʠʤ ), ʤʘʩʲʘʣʘ״ʦ ʙʘʨʦʠ ʩʘʥֹוʠʰ״ʦʠ ʤʘʨ״ʘʣʘʚ  ʚʘ ʠʤʪʠ״ʦʥ״ʦʠ ʥʠ״ʦ , 

ʤʘʩʲʘʣʘ״ʦ ʙʘʨʦʠ ʤʘʰץ ʚʘ ʦʤʦʜʘʛ  ʙʘ ʤʫʩʦʙʠץʘ״ʦʠ ʙʘʨʥʦʤʘʩʦʟ  ʚʘ סʘʡʨʘ [1]. 

ɹʘʨʪʘʨʠʠ ʤʫ״ʠʤʠ ʥʠʟʦʤʠ ejudge, ʧʝʰ ʘʟ ״ʘʤʘ, ״ʫֹוֹוʘʪʛʫʟʦʨʠʠ ʙʘ ʪʘʚʨʠ ʚʘʩʝʲ 

ʪʘʰʘʢʢʫʣʸʬʪʘ ʪʘʰʢʠʣ ʤʝʜʠ״ʘʜ, ʢʠ ʦʥ ״ʘʤ ֹוʘʥʙʘ״ʦʠ ʤʘʲʤʫʨ , ʪʘʰʢʠʣʠ ʜʦʜʘ״ʦ ʚʘ ʬʘʡʣ״ʦʠ 

ʩʦʭʪʦʨ  ʚʘ ״ʘʤ ʨʦʙʠʪʘʠ ʤʫʪʘץʦʙʠʣʘʠ ʢʦʨʙʘʨʨʦ ʘʟ ʨ ʡʠ ʩʘʪ״״ʦ (ʦʜ  ʙʦ ״ʫץʫ״ץʦʠ ʤʘ״ʜʫʜ ʚʘ 

ʤʘʭʩʫʩ ʙʦ ״ʫץʫ״ץʦʠ ʚʘʩʝʲ) ʬʘʨʦ ʤʝʛʠʨʘʜ.  

ʊʘʲʢʠʜ ʤʝʩʦʟʝʤ, ʢʠ ʙʘʨʦʠ ʩʘʥֹוʠʰʠ ״ʘʣʣʠ ʙʘʨʥʦʤʘʚʠʠ ʤʘʩʲʘʣʘ״ʦ ʜʘʨ ץʘʪʦʨʠ ʥʠʟʦʤ״ʦʠ 

ʭʫʜʢʦʨʠ ʩʘʥֹוʠʰʠ ʙʘʨʥʦʤʘ״ʦ, ʠʥʯʫʥʠʥ ʩʘʨʯʘʰʤʘ ʚʘ ʭʠʟʤʘʪʨʘʩʦʥʠ״ʦʠ ʙʘʨʭʘʪ ʜʘʨ ʥʘʤʫʜʠ 

ʩʦʤʦʥʘ ʚʘ ʧʦʨʪʘʣ״ʦʠ ʠʥʪʝʨʥʝʪ  ʤʘʚֹוʫʜʘʥʜ. ɼʘʨ ʘʩʣ, ʦʥ״ʦ ʜʫ ʥʘץʰʨʦ ʤʝʙʦʟʘʥʜ: ʷʢʫʤ, ʤʘֹוʤʫʠ 

ʤʘʩʲʘʣʘ״ʦ ʜʦʠʨ ʙʘ ʤʘʚʟʫʲ״ʦʠ ʛʫʥʦʛʫʥ ʘʟ ʙʘʨʥʦʤʘʩʦʟ ; ʜʫʶʤ, ʩʝʨʚʝʨ ʙʘʨʦʠ ʠʨʩʦʣʠ ״ʘʣʣʠ 
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ʙʘʨʥʦʤʘʚʠʠ ʠʥ ʤʘʩʲʘʣʘ״ʦ. ɼʫʨʫʩʪʠʠ ״ʘʣʣʠ ʙʘʨʥʦʤʘʚʠʠ ʠʨʩʦʣʛʘʨʜʠʜʘ ʪʘʚʘʩʩʫʪʠ ʤʦʜʫʣʠ 

ʩʘʥֹוʠʰʠ ʭʫʜʢʦʨʠ ʙʘʨʥʦʤʘ״ʦ ʩʘʥֹוʠʜʘ ʰʫʜʘ, ʥʘʪʠֹוʘʠ ʦʥ ʙʘ ʢʦʨʙʘʨ (ʠʨʩʦʣʢʫʥʘʥʜʘʠ ״ʘʣʣʠ 

ʙʘʨʥʦʤʘʚ ) ʙʘʨʛʘʨʜʦʥʠʜʘ ʤʝʰʘʚʘʜ. ɼʘʨ ʯʫʥʠʥ ʧʦʨʪʘʣ״ʦ, ʦʜʘʪʘʥ, ʪʘʲʨʠʭʠ ʬʘʲʦʣʠʷʪʠ ʢʦʨʙʘʨ 

ʜʘʨ ʥʘʤʫʜʠ ʠʨʩʦʣʠ ״ʘʣ״ʦʠ ʙʘʨʥʦʤʘʚ  ʙʘʨʦʠ ״ʘʨ ʷʢ ʤʘʩʲʘʣʘ ʥʠʟ ʥʠʛʘ״ʜʦʨ  ʢʘʨʜʘ ʤʝʰʘʚʘʜ.  

 ʘʣʣʠ״ ʠʰʠוʦʠ ʙʘʨʭʘʪ ʙʘʨʦʠ ʩʘʥֹ״ʘʤʯʫʥ ʤʠʩʦʣʠ ʩʘʨʯʘʰʤʘ ʚʘ ʭʠʟʤʘʪʨʘʩʦʥʠ׳

ʙʘʨʥʦʤʘʚʠʠ ʤʘʩʲʘʣʘ״ʦ ʧʦʨʪʘʣʠ ʠʥʪʝʨʥʝʪʠʠ çʄʘʢʪʘʙʠ ʙʘʨʥʦʤʘʩʦʟè [5]-ʨʦ ʜʠʜʘ ʤʝʙʘʨʦʝʤ, ʢʠ 

ʘʟ ʦʥ ʜʘʨ ʘʢʩʘʨʠ ʢʠʰʚʘʨ״ʦʠ ʧʘʩʦʰ ʨʘʚ  ʙʘ ʪʘʚʨʠ ʚʘʩʝʲ ʠʩʪʠʬʦʜʘ ʤʝʙʘʨʘʥʜ: 

ʇʦʨʪʘʣʠ çʄʘʢʪʘʙʠ ʙʘʨʥʦʤʘʩʦʟè (ʨʫʩ. çʐʢʦʣʘ ʧʨʦʛʨʘʤʤʠʩʪʘè) ʜʘʨ ʰʘʙʘʢʘʠ 

ʀʥʪʝʨʥʝʪ ʙʦ ʧʘʡʚʘʥʜʠ https://acmp.ru ʜʘʩʪʨʘʩ ʙʫʜʘ, ʩʘʨʯʘʰʤʘʠ ʤʫʢʘʤʤʘʣʝʨʦ ʙʘʨʦʠ ʦʤ ʟʠʰʠ 

ʙʘʨʥʦʤʘʩʦʟ  ʚʘ ʦʤʦʜʘʛ  ʙʘ ʦʣʠʤʧʠʘʜʘ״ʦ ʤʫʘʨʨʠʬ  ʤʝʢʫʥʘʜ. ʆʥ ʘʟ ʙʘʭʰ״ʦʠ ʛʫʥʦʛʫʥ ʠʙʦʨʘʪ 

ʘʩʪ, ʢʠ ʜʘʨ ʙʘʡʥʠ ʦʥ״ʦ ʙʘʭʰ״ʦʠ çɹʦʡʛʦʥʠʠ ʤʘʩʲʘʣʘ״ʦè, çʄʘʩʲʘʣʘ״ʦʠ ʤʘʥè, ç׳ʦʣʘʪʠ ʥʠʟʦʤè, 

çʄʘʚץʝʲè, çʆʣʠʤʧʠʘʜʘ״ʦè, çɹʦʡʛʦʥʠʠ ʦʣʠʤʧʠʘʜʘ״ʦè ʚʘ çʅʘʩʙʛʘʨ״ʦè ʭʝʣʝ ֹוʦʣʠʙʘʥʜ. 

ʀʥ ʧʦʨʪʘʣ 1 000 ʤʘʩʲʘʣʘʨʦ ʜʘʨ ʜʦʠʨʘʠ 19 ʤʘʚʟʫʲ (ʙʦʙ) ʙʘʨʦʠ ʙʘʨʥʦʤʘʩʦʟ  ʜʘʨ ʙʘʨ 

ʤʝʛʠʨʘʜ. ɻʫʟʦʨʠʰʠ ״ʘʨ ʷʢ ʤʘʩʲʘʣʘ ʘʟ ʰʘʨʪʠ ʤʘʩʲʘʣʘ, ʤʘʲʣʫʤʦʪ ʜʘʨ ʙʦʨʘʠ ʜʦʜʘ״ʦʠ 

ʜʦʭʠʣʰʘʚʘʥʜʘ ʚʘ ʭʦʨʠֹוʰʘʚʘʥʜʘ ʙʦ ʜʘʨʥʘʟʘʨʜʦʰʪʠ ʪʘʣʘʙʦʪ ʥʠʩʙʘʪ ʙʘ ʦʥ״ʦ, ʥʘʤʫʥʘʠ ʩʦʭʪʦʨʠ 

ʜʦʜʘ״ʦʠ ʜʦʭʠʣʰʘʚʘʥʜʘ ʚʘ ʭʦʨʠֹוʰʘʚʘʥʜʘ, ʤʘ״ʜʫʜʠʷʪʠ ʤʫץʘʨʨʘʨʰʫʜʘ ʥʠʩʙʘʪ ʙʘ ʚʘץʪ ʚʘ ״ʘֹוʤʠ 

ʭʦʪʠʨʘ ʙʘʨʦʠ ʠֹוʨʦʠ ״ʘʣʣʠ ʙʘʨʥʦʤʘʚ , ʜʘʨʘֹוʘʠ ʤʫʨʘʢʢʘʙ  ʠʙʦʨʘʪ ʘʩʪ. 

ʂʦʨʙʘʨʠ ʧʦʨʪʘʣ (ʦʤ ʟʘʥʜʘ) ʤʝʪʘʚʦʥʘʜ ʙʘʨʥʦʤʘʠ ״ʘʣʣʠ ʤʘʩʲʘʣʘʨʦ ʜʘʨ ʷʢʝ ʘʟ ʟʘʙʦʥ״ʦʠ 

ʙʘʨʥʦʤʘʩʦʟʠʠ ʙʘʨʦʷʰ ʤʫʚʦʬʠץ (Microsoft Visual C++ 2017, Microsoft Visual C# 2017, Microsoft 

Visual Basic 2017, MinGW GNU C++ 13.1.0, Borland Delphi 7.0, PascalABC.NET 3.9.0, Python 

3.11.0, Free Pascal 3.2.2, Go 1.16.3, PyPy3.9 v7.3.9, Java SE JDK 16.0.1, Node.js 19.0.0) ʪʘʨʪʠʙ 

ʜʦʜʘ, ʙʘʨʦʠ ʘʨʟʸʙ  ʙʘ ʤʦʜʫʣʠ ʩʘʥֹוʠʰʠ ʭʫʜʢʦʨʠ ʙʘʨʥʦʤʘ״ʦ. ʄʦʜʫʣʠ ʩʘʥֹוʠʰʠ ʭʫʜʢʦʨʠ 

ʙʘʨʥʦʤʘ״ʦ ʢʦʜʠ ʙʘʨʥʦʤʘʚʠʠ ʠʨʩʦʣʰʫʜʘʨʦ ʪʘʚʘʩʩʫʪʠ ʢʦʤʧʠʣʷʪʦʨʠ ʟʘʙʦʥʠ ʙʘʨʥʦʤʘʩʦʟʠʠ 

ʤʫʚʦʬʠץ ʤʝʩʘʥֹוʘʜ ʚʘ ʥʘʪʠֹוʘʘʰʨʦ ʙʘ ʢʦʨʙʘʨ ʧʝʰʥʠ״ʦʜ ʤʝʢʫʥʘʜ. 

ʇʦʨʪʘʣ ʤʘʲʣʫʤʦʪʠ ʦʤʦʨʠ ʫʤʫʤʠʨʦ ʦʠʜ ʙʘ ʬʘʲʦʣʠʷʪʠ ʢʦʨʙʘʨʦʥ ʜʘʨ ʙʘʨ ʤʝʛʠʨʘʜ, ʘʟ 

 ,ʝʠ ʢʦʨʙʘʨʦʥץʦ, ʤʘʚ״ʦʠ ʦʥ״ʘʤץʘʣʢʘʨʜʘ ʚʘ ʨʘ״ ʦʠ״ʫʤʣʘ, ʤʘʲʣʫʤʦʪ ʜʘʨ ʙʦʨʘʠ ʰʫʤʦʨʘʠ ʤʘʩʲʘʣʘוֹ

ʪʘʰʨʠʬʠ ʦʭʠʨʦʥʠ ʢʦʨʙʘʨ ʙʘ ʧʦʨʪʘʣ, ʢ ʰʠʰ״ʦʠ ʤʫʚʘʬʬʘץ (״ʘʣ״ʦʠ ʙʘʨʥʦʤʘʚʠʠ ץʦʙʠʣʠ ץʘʙʫʣ) 

ʚʘ ״ʘʤʘʠ ʢ ʰʠʰ״ʦ (״ʘʣ״ʦʠ ʙʘʨʥʦʤʘʚʠʠ ʠʨʩʦʣʰʫʜʘ ʥʦʚʦʙʘʩʪʘ ʘʟ ʤʫʚʘʬʬʘץ ʸ ʙʝʙʘʨʦʨ ʙʫʜʘʥʠ 

ʦʥ״ʦ). ʀʥʯʫʥʠʥ, ʜʘʨ ʠʥ ʙʘʭʰ ʥʘʪʠֹוʘ״ʦʠ ʩʘʥֹוʠʰʠ ״ʘʣ״ʦʠ ʙʘʨʥʦʤʘʚʠʠ ʠʨʩʦʣʛʘʨʜʠʜʘ ʜʘʨ 

ʥʘʤʫʜʠ ֹוʘʜʚʘʣ ʘʟ ʨ ʡʠ ʯʘʥʜʦʤʘʜʠ ״ʦʣʘʪ״ʦʠ ʠʤʢʦʥʧʘʟʠʨʠ ʠֹוʨʦʠ ʙʘʨʥʦʤʘ״ʦ (Accepted ï 

 ʨʦʠ ʙʘʨʥʦʤʘוʪʠ  ʠֹץʘʚʦʙʠ ʭʘʪʦ; Time limit exceeded ï ʛʫʟʘʰʪʘʥʠ ʚʘוֹ ʘʙʫʣʰʫʜʘ; Wrong answer ïץ

ʘʟ ʤʘ״ʜʫʜʠʷʪʠ ֹוʦʨ ; Presentation Error ï ץʦʣʘʙʠ ʥʦʜʫʨʫʩʪʠ ʭʦʨʠֹוʢʫʥʠʠ ֹוʘʚʦʙ; Compilation 

error ï ʭʘʪʦʠ ʢʦʤʧʠʣʷʪʩʠʷ (ʨʘʚʘʥʜʠ ʙʘʨʛʘʨʜʦʥʠʜʘʥʠ ʢʦʜʠ ʙʘʨʥʦʤʘʚʠʠ ʠʨʩʦʣʛʘʨʜʠʜʘ ʘʟ ʟʘʙʦʥʠ 

ʙʘʨʥʦʤʘʚʠʠ ʠʥʪʠʭʦʙʰʫʜʘ ʙʘ ʟʘʙʦʥʠ ʤʦʰʠʥ); Memory limit exceeded ï ʛʫʟʘʰʪʘʥʠ ״ʘֹוʤʠ 

ʭʦʪʠʨʘʠ ʙʘʨʦʠ ʠֹוʨʦʠ ʙʘʨʥʦʤʘ ʠʩʪʠʬʦʜʘʰʫʜʘ ʘʟ ʤʘ״ʜʫʜʠʷʪʠ ֹוʦʨ ; Runtime error ï ʭʘʪʦʠ ʠֹוʨʦʠ 

ʙʘʨʥʦʤʘ) ֹוʦʡ ʜʦʜʘ ʤʝʰʘʚʘʜ. 

ʊʘʪʙʠץ ʚʘ ʠʩʪʠʬʦʜʘʠ ʙʦʩʘʤʘʨʠ ʥʠʟʦʤ״ʦʠ ʭʫʜʢʦʨʠ ʩʘʥֹוʠʰʠ ʙʘʨʥʦʤʘ״ʦ ʜʘʨ ʨʘʚʘʥʜʠ 

ʪʘʜʨʠʩʠ ʬʘʥ״ʦʠ ʙʘ ʙʘʨʥʦʤʘʩʦʟʠʠ ʢʦʤʧʶʪʝʨ  ʘʣʦץʘʤʘʥʜ ʜʘʨ ʤʫʘʩʩʠʩʘ״ʦʠ ʪʘʲʣʠʤʠʠ ʟʠʥʘ״ʦʠ 

ʛʫʥʦʛʫʥʠ ʪʘ״ʩʠʣʦʪ (ʫʤʫʤʠʠ ʘʩʦʩ  ʚʘ ʤʠʸʥʘʠ ʫʤʫʤ , ʠʙʪʠʜʦ ʚʘ ʤʠʸʥʘʠ ʢʘʩʙ , ʦʣʠʠ ʢʘʩʙ ) 

ʤʝʪʘʚʦʥʘʜ ʤʘʥʬʠʘʪ״ʦʠ ʟʠʸʜʝʨʦ ʯ  ʙʘʨʦʠ ʦʤ ʟʘʥʜʘʛʦʥ ʚʘ ʯ  ʙʘʨʦʠ ʦʤ ʟʛʦʨʦʥ ʙʘ ʙʦʨ ʦʚʘʨʘʜ 

(ʥʠʛ. ʙʘ ʨʘʩʤʠ 3). 
 



ɼʦʥʠʰʛʦϲʠ  ʪʝʭʥʦʣʦʛʠʠ ʊʦṉʠʢʠʩʪʦʥ 

 

234 
 
 

     
 

ʈʘʩʤʠ 3. - ʄʘʥʬʠʘʪ״ʦʠ ʥʠʟʦʤ״ʦʠ ʭʫʜʢʦʨʠ ʩʘʥֹוʠʰʠ ʙʘʨʥʦʤʘ״ʦ 
 

ʊʘֹוʨʠʙʘʠ ʯʘʥʜʠʥʩʦʣʘʠ ʤʦ ʜʘʨ ʠʩʪʠʬʦʜʘʠ ʘʤʘʣʠʠ ʥʠʟʦʤ״ʦʠ ʙʘʨʨʘʩʠʰʘʚʘʥʜʘ (ʧʝʰ ʘʟ 

ʫʨʠʷʚʠʠ ʬʘʥʥ״ʫʤוֹ ʘʥʛʦʤʠ ʪʘʰʢʠʣ ʚʘ ʙʘʨʛʫʟʦʨʠʠ ʦʣʠʤʧʠʘʜʘʠ״ (ʘʤʘ, ʥʠʟʦʤʠ ejudge״  ʙʘʨʦʠ 

ʭʦʥʘʥʜʘʛʦʥʠ ʤʫʘʩʩʠʩʘ״ʦʠ ʪʘ״ʩʠʣʦʪʠ ʫʤʫʤ  ʘʟ ʬʘʥʥʠ çʊʝʭʥʦʣʦʛʠʷʠ ʠʪʪʠʣʦʦʪ è (ʩʘʤʪʠ 

ʙʘʨʥʦʤʘʩʦʟ ) ʥʠʰʦʥ ʜʦʜ, ʢʠ ʪʘʪʙʠץʠ ʥʠʟʦʤ״ʦʠ ʭʫʜʢʦʨʠ ʩʘʥֹוʠʰʠ ʙʘʨʥʦʤʘ״ʦ ʜʘʨ ʦʣʠʤʧʠʘʜʘʶ 

ʩʘʙץʘʪ״ʦʠ ʛʫʥʦʛʫʥ ʘʟ ʙʘʨʥʦʤʘʩʦʟ  ʩʘʤʘʨʘʥʦʢʠʠ ʙʘʣʘʥʜʨʦ ʪʘʲʤʠʥ ʤʝʢʫʥʘʥʜ. ׳ʘʤʟʘʤʦʥ, 

ʤʘʚʨʠʜ ʙʘ ʟʠʢʨ ʘʩʪ, ʙʦ ʠʙʪʠʢʦʨʠ ʠʥֹוʦʥʠʙ ʜʘʨ ʢʘʬʝʜʨʘʠ ʙʘʨʥʦʤʘʩʦʟ  ʚʘ ʤʫ״ʘʥʜʠʩʠʠ 

ʢʦʤʧʶʪʝʨʠʠ ɼʦʥʠʰʛʦ״ʠ ʪʝʭʥʦʣʦʛʠʠ ʊʦֹוʠʢʠʩʪʦʥ ʪʘʩʤʠʤ ʛʠʨʠʬʪʘ ʰʫʜʘʘʩʪ, ʢʠ ʜʘʨ ʨʘʚʘʥʜʠ 

ʪʘʲʣʠʤʠ ʬʘʥ״ʦʠ ʤʘʨʙʫʪ ʙʘ ʙʘʨʥʦʤʘʩʦʟʠʠ ʢʦʤʧʶʪʝʨ  ʪʘʪʙʠץʠ ʙʦʩʘʤʘʨʠ ʥʠʟʦʤ״ʦʠ ʭʫʜʢʦʨʠ 

ʩʘʥֹוʠʰʠ ʙʘʨʥʦʤʘ״ʦ ʚʘ ʩʘʨʯʘʰʤʘʶ ʭʠʟʤʘʪʨʘʩʦʥʠ״ʦʠ ʙʘʨʭʘʪ ʦʠʜ ʙʘ ʙʘʨʥʦʤʘʩʦʟ  ʙʘ ʨʦ״ ʤʦʥʜʘ 

ʰʘʚʘʜ.  

ɼʘʨ ʘʩʦʩʠ ʥʘʪʠֹוʘ״ʦʠ ʘʟ ʦʤ ʟʠʰ ʚʘ ʪʘץ״ʠץʠ ʥʠʟʦʤ״ʦʠ ʭʫʜʢʦʨʠ ʩʘʥֹוʠʰʠ ʙʘʨʥʦʤʘ״ʦ 

ʙʘʜʘʩʪʦʤʘʜʘ, ʠʥʯʫʥʠʥ ʪʘֹוʨʠʙʘʠ ʘʟ ʪʘʪʙʠץʠ ʠʥʛʫʥʘ ʥʠʟʦʤ״ʦ ʜʘʨ ʨʘʚʘʥʜʠ ʪʘʲʣʠʤ ʚʘ ʠʩʪʠʬʦʜʘʠ 

ʦʥ״ʦ ʜʘʨ ʦʣʠʤʧʠʘʜʘ״ʦʠ ʬʘʥʥ  ʘʥʜ ʭʪʘ ״ʘʤʯʫʥ ʭʫʣʦʩʘ ʷʢʯʘʥʜ ʥʫʢʪʘʠ ʤʫ״ʠʤʨʦ ʜʘʨֹו ʤʝʢʫʥʝʤ: 

1. ʀʩʪʠʬʦʜʘʠ ʥʠʟʦʤ״ʦʠ ʭʫʜʢʦʨʠ ʩʘʥֹוʠʰʠ ʙʘʨʥʦʤʘ״ʦ ʜʘʨ ʨʘʚʘʥʜʠ ʪʘʲʣʠʤ ʙʘʨʪʘʨʠ״ʦʠ 

ʟʠʸʜʝʨʦ ʬʘʨʦ״ʘʤ ʤʝʦʨʘʜ, ʢʠ ʘʟ ʤʠʸʥʠ ʦʥ״ʦ ʘʬʟʘʣʪʘʨʠʥʘʰʦʥ ʠʥ״ʦʷʥʜ: ʭʫʜʢʦʨʩʦʟʠʠ ʘʤʘʣ״ʦʠ 

ʘʥʲʘʥʘʚʠʠ ʦʤ ʟʛʦʨ (ʘʟ ֹוʫʤʣʘ, ʩʘʥֹוʠʰʠ çʜʘʩʪ è), ʪʘʲʤʠʥʠ ʬʘʚʨʠʷʪ ʚʘ ʙʝסʘʨʘʟ  ʜʘʨ ʨʘʚʘʥʜʠ 

ʩʘʥֹוʠʰ, ֹוʦʡ ʥʘʜʦʰʪʘʥʠ ʦʤʠʣʠ ʠʥʩʦʥ , ʪʘ״ʠʷ ʚʘ ʥʘʰʨʠ ʤʘʚץʝʲ (ʨʝʡʪʠʥʛ)-ʠ ʦʤ ʟʘʥʜʘʛʦʥ ʜʘʨ 

ʨʝֹוʘʠ ʚʘץʪʠ ʚʦץʝ . 
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2. ʊʘʪʙʠץʠ ʥʠʟʦʤ״ʦʠ ʭʫʜʢʦʨʠ ʩʘʥֹוʠʰʠ ʙʘʨʥʦʤʘ״ʦ ʜʘʨ ʪʘʜʨʠʩʠ ʬʘʥ״ʦʠ ʪʘʲʣʠʤʠʠ ʙʘ 

ʙʘʨʥʦʤʘʩʦʟ  ʘʣʦץʘʤʘʥʜ ʤʝʪʘʚʦʥʘʜ ʙʦʠʩʠ ʙʘʣʘʥʜ ʙʘʨʜʦʰʪʘʥʠ ʩʘʤʘʨʘʥʦʢʠʠ ʨʘʚʘʥʜʠ ʪʘʲʣʠʤ 

ʛʘʨʜʘʜ. ʈʦ״ʘʥʜʦʟʠʠ ʜʦʠʨʘʠ ʚʘʩʝʠ ʬʘʲʦʣʠʷʪʠ ʪʘʲʣʠʤʠʶ ʦʤ ʟʠʰʠʠ ʤʘʨʙʫʪ ʙʘ ʩʘʥֹוʠʰʠ 

ʙʘʨʥʦʤʘ״ʦ: ʘʟ ʩʘʥֹוʠʰʠ ״ʘʣ״ʦʠ ʙʘʨʥʦʤʘʚʠʠ ʦʤ ʟʘʥʜʘʛʦʥ ʪʦ ʛʫʟʘʨʦʥʠʜʘʥʠ ʦʣʠʤʧʠʘʜʘ״ʦʠ 

ʬʘʥʥ  ʘʟ ʙʘʨʥʦʤʘʩʦʟ  ʩʦʜʘ ʚʘ ʦʩʦʥ ʤʝʛʘʨʜʘʜ.  

3. ʂʦʨ ʜʘʨ ʤʫ״ʠʪʠ ʥʠʟʦʤ״ʦʠ ʭʫʜʢʦʨʠ ʩʘʥֹוʠʰʠ ʙʘʨʥʦʤʘ״ʦ ʠʥʪʠʟʦʤʥʦʢʠʠ 

ʦʤ ʟʘʥʜʘʛʦʥʨʦ ʨʫʰʜ ʜʦʜʘ, ʦʥ״ʦʨʦ ʚʦʜʦʨ ʤʝʩʦʟʘʜ, ʢʠ ʪʘʨʪʠʙʠ ʢʦʨʢʘʨʜʠ ʜʦʜʘ״ʦʠ ʜʦʭʠʣʰʘʚʘʥʜʘ 

ʚʘ ʭʦʨʠֹוʰʘʚʘʥʜʘʨʦ ʨʠʦʷ ʢʫʥʘʥʜ, ʪʘʤʦʤʠ ֹוʫʟʲʠʸʪ ʚʘ ʥʦʟʫʢʠ״ʦʠ ״ʘʣʣʠ ʤʘʩʲʘʣʘʨʦ ʘʤʠץ 

ʘʥʜʝʰʠʜʘ, ʦʥ״ʦʨʦ ʙʘ ʥʘʟʘʨ ʛʠʨʘʥʜ, ʰʘʨʪ״ʦʠ ʢʘʥʦʨ  ʚʘ ʩʘʤʘʨʘʥʦʢʠʠ ʘʣʛʦʨʠʤʪ״ʦʨʦ ʬʘʨʦʤ ʰ 

ʥʘʢʫʥʘʥʜ. 

4. ʀʤʢʦʥʠʷʪʠ ʙʘ ʪʘʚʨʠ ʠʥʪʝʨʘʢʪʠʚ  ʠֹוʨʦ ʢʘʨʜʘʥʠ ʢʦʨ״ʦʠ ʤʫʩʪʘץʠʣʦʥʘ ʘʟ ʘʣʛʦʨʠʪʤʩʦʟ  

ʚʘ ʙʘʨʥʦʤʘʨʝʟ  ʜʘʨ ʤʘʢʦʥ ʚʘ ʟʘʤʦʥʠ ʙʘʨʦʠ ʦʤ ʟʘʥʜʘʛʦʥ ʤʫʥʦʩʠʙ ʜʘʨ ʙʘ ʜʘʩʪ ʦʚʘʨʜʘʥʠ 

ʥʘʪʠֹוʘ״ʦʠ ʥʘʟʘʨʨʘʩ ʘʟ ʨʘʚʘʥʜʠ ʪʘʲʣʠʤ ʚʘ ʥʦʠʣ ʰʫʜʘʥ ʙʘ ʢʦʤʸʙʠ״ʦ ʜʘʨ ʩʘʙץʘʪ״ʦʠ ʛʫʥʦʛʫʥʠ 

ʟʝ״ʥ  ʚʘ ʦʣʠʤʧʠʘʜʘ״ʦʠ ʬʘʥʥ  ʙʘ ʦʥ״ʦ ʤʫʩʦʠʜʘʪ ʤʝʢʫʥʘʜ. 
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ʅɸפʐʀ ɿɸʍʀʈɸ׳ʆʀ ʈɸפɸʄ  ɺɸ ʆɿʄʆʀʐɻʆ׳׳ʆʀ ʄɸּתʆɿ 

ɼɸʈ ʆʄʆɼɸʉʆɿʀʀ ʄʋʊɸʍɸʉʉʀʉʆʅʀ ʐɸɹɸʂɸ׳ʆʀ ʂʆʄʇʖʊɽʈ 
 

ʅʘʟʘʨʟʦʜʘ ʈ.ʉ.1,  ʐʘʨʠʬʦʚʘ ɺ.ɿ.2 

1ɼʦʥʠʰʛʦ״ʠ ʪʝʭʥʦʣʦʛʠʠ ʊʦֹוʠʢʠʩʪʦʥ 
2ɼʦʥʠʰʛʦ״ʠ ʜʘʚʣʘʪʠʠ ɼʘʥסʘʨʘ 

 

ɼʘʨ ʟʘʤʦʥʠ ʤʫʦʩʠʨ, ʢʠ ʘʟ ʦʥ ״ʘʤʯʫʥ ʘʩʨʠ ʠʪʪʠʣʦʦʪ ʚʘ ʪʝʭʥʦʣʦʛʠʷ ʥʠʟ ʥʦʤ ʤʝʙʘʨʘʥʜ, 

ʨʘʚʘʥʜ״ʦʠ ʠʪʪʠʣʦʦʪʦʥ  ʙʦʩʫʨʲʘʪ ʜʘʨ ֹוʘʨʘʸʥʘʥʜ. ʈʘץʘʤʠʢʫʥʦʥʠʠ ʩʦ״ʘ״ʦʠ ʛʫʥʦʛʫʥʠ ״ʘʸʪʫ 

ʬʘʲʦʣʠʷʪʠ ֹוʦʤʝʘ, ʘʟ ֹוʫʤʣʘ, ʠʣʤʫ ʤʘʦʨʠʬ, ʬʘʨ״ʘʥʛʫ ʩʘʥʲʘʪ, ʪʘʥʜʫʨʫʩʪʠʶ ʚʘʨʟʠʰ, ʠץʪʠʩʦʜʠʸʪʫ 

ʠֹוʪʠʤʦʠʸʪ, ʪʠֹוʦʨʘʪʫ ʩʘʚʜʦ, ʵ״ʪʠʸֹוʦʪʠ ֹוʦʤʝʨʦ ʙʘ ʤʫʪʘʭʘʩʩʠʦʥʠ ״ʠʨʬʘʚ  ʜʘʨ ʩʘʤʪʠ ʰʘʙʘʢʘ״ʦʠ 

ʢʦʤʧʶʪʝʨ  ʨ ʟ ʘʟ ʨ ʟ ʘʬʟʫʥ ʤʝʛʘʨʜʦʥʘʜ. ʏʫʥʠʥ ʤʫʪʘʭʘʩʩʠʩʦʥ ʥʘ ʪʘʥ״ʦ ʙʘʨʦʠ ʙʘʨʪʘʨʘʬ 

ʢʘʨʜʘʥʠ ʤʫʰʢʠʣʦʪʠ ʙʘ ʬʘʲʦʣʠʷʪʠ ʧʫʨʨʘ ʚʘ ʜʫʨʫʩʪʠ ʰʘʙʘʢʘ״ʦʠ ʢʦʤʧʶʪʝʨ  ʘʣʦץʘʤʘʥʜ, ʙʘʣʢʠ 

ʙʘʨʦʠ ʧʝʰʛʠʨʠʠ ʭʘʚʬ״ʦʠ ʵ״ʪʠʤʦʣ  ʚʘ ʙʘʨץʘʩʜ ʜʘʨ ʪʘʲʤʠʥ ʥʘʤʫʜʘʥʠ ʘʤʥʠʷʪʠ ʠʪʪʠʣʦʦʪ  ʥʠʟ 

ʟʘʨʫʨ ״ʘʩʪʘʥʜ. 

ʆʤʦʜʘ ʢʘʨʜʘʥʠ ʤʫʪʘʭʘʩʩʠʩʦʥʠ ʨʘץʦʙʘʪʧʘʟʠʨ ʜʘʨ ʩʦ״ʘʠ ʰʘʙʘʢʘ״ʦʠ ʢʦʤʧʶʪʝʨ  ʪʘʣʘʙʦʪʠ 

ʤʘʭʩʫʩʨʦ ʜʘʨ ʥʘʟʜʠ ʨʘʚʘʥʜʠ ʪʘʲʣʠʤ ʛʫʟʦʰʪʘ, ʪʘʲʤʠʥ ʥʘʤʫʜʘʥʠ ʰʘʨʦʠʪ״ʦʠ ʭʦʩʠ ʧʝʜʘʛʦʛʠʨʦ 

ʪʘץʦʟʦ ʤʝʥʘʤʦʷʜ. ɼʘʨ ʠʥ ʤʘʚʨʠʜ, ʨʘʚʘʥʜʠ ʪʘʲʣʠʤ ʥʘ ʪʘʥ״ʦ ʙʘ ʪʘʲʣʠʤʦʪʠ ʥʘʟʘʨʠʷʚ , ʙʘʣʢʠ 

ʘʩʦʩʘʥ ʙʘ ʪʘʰʘʢʢʫʣ ʚʘ ʨʫʰʜʠ ʤʘʣʘʢʘʶ ʤʘ״ʦʨʘʪ״ʦʠ ʘʤʘʣʠʠ ʜʦʥʠʰֹו ʸʥ ʙʦʷʜ ʨʘʚʦʥʘ ʢʘʨʜʘ 

ʰʘʚʘʜ. ɹʠʥʦʙʘʨ ʠʥ, ʪʘʨʙʠʷ ʢʘʨʜʘʥʠ ʢʘʜʨ״ʦʠ ʤʫʚʘʬʬʘץ ʙʘʨʦʠ ʩʦ״ʘʠ ʰʘʙʘʢʘ״ʦʠ ʢʦʤʧʶʪʝʨ  ʘʟ 

ʤʫʘʩʩʠʩʘ״ʦʠ ʪʘʲʣʠʤ  ʬʘʨʦ״ʘʤ ʙʫʜʘʥʠ ʠʥʬʨʘʩʦʭʪʦʨʠ ʤʦʜʜʠʶ ʪʝʭʥʠʢ , ʤʘʚֹוʫʜ ʙʫʜʘʥʠ 

ʦʟʤʦʠʰʛʦ״״ʦʠ ʙʦ ʪʘֹ״וʠʟʦʪʠ ʤʫʦʩʠʨʠ ʰʘʙʘʢʘʚ  ʤʫֹוʘ״״ʘʟ ʚʘ ʪʘʲʤʠʥ ʙʫʜʘʥ ʙʦ ״ʘʡʘʪʠ 

ʧʨʦʬʝʩʩʦʨ-ʦʤ ʟʛʦʨʠʠ ʙʦʩʘʣʦ״ʠʷʪʨʦ ʪʘʣʘʙ ʤʝʢʫʥʘʜ.  

ʗʢʝ ʘʟ ʤʘʩʲʘʣʘ״ʦʠ ʢʘʣʠʜ  ʜʘʨ ʠʥ ʩʘʤʪ ʙʘ ʤʘʚֹוʫʜʠʷʪʠ ʙʘʟʘʠ ʤʦʜʜʠʶ ʪʝʭʥʠʢ  ʨʘʙʪ ʜʦʨʘʜ: 

ʤʫʘʩʩʠʩʘʠ ʪʘʲʣʠʤ  ʙʦʷʜ ʜʦʨʦʠ ʪʘֹ״וʠʟʦʪʠ ʤʫʦʩʠʨʠ ʰʘʙʘʢʘʚ , ʙʘ ʤʦʥʘʥʜʠ ʩʝʨʚʝʨ״ʦ, ʨʦʫʪʝʨ״ʦ 

ʚʘ ʜʘʩʪʛʦ״״ʦʠ ʜʠʛʘʨʠ ʰʘʙʘʢʘʚ  ʙʦʰʘʜ, ʪʦ ʜʦʥʠʰֹו ʸʥ ʠʤʢʦʥʠʷʪʠ ʛʫʟʘʨʦʥʠʜʘʥʠ ʢʦʨ״ʦʠ 

ʦʟʤʦʠʰʠʨʦ ʘʟ ʨ ʡʠ ֹוʘʙ״ʘ״ʦʠ ʛʫʥʦʛʫʥʠ ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʰʘʙʘʢʘʚ  ʜʘʨ ʨʝֹוʘʠ ʚʦץʝ  ʜʦʰʪʘ 

ʙʦʰʘʥʜ. ɺʘʣʝ, ʪʘʰʢʠʣʠ ʦʟʤʦʠʰʛʦ״״ʦʠ ʪʘʭʘʩʩʫʩ  (ʚʦץʝ ), ʧʝʰ ʘʟ ״ʘʤʘ, ʘʟ ʥʠʛʦ״ʠ ʤʦʣʠʷʚ  

ʛʘʨʦʥʘʨʟʠʰ ʙʫʜʘ, ʙʘ ʤʫʘʩʩʠʩʘ״ʦʠ ʪʘʲʣʠʤ  ʠʤʢʦʥ ʥʘʤʝʜʠ״ʘʥʜ, ʢʠ ʜʘʨ ʜʦʠʨʘʠ ʙʫֹוʘʠ ʙʘʨʦʷʰʦʥ 

ʜʘʩʪʨʘʩ (ʤʘʙʣʘ״סʦʠ ʭʫʜ ) ʦʥ״ʦ ʠʥʛʫʥʘ ʦʟʤʦʠʰʛʦ״״ʦʨʦ ʜʘʨ ʤʫʘʩʩʠʩʘ״ʦʠ ʭʫʜ ʪʘʲʩʠʩ ʜʠ״ʘʥʜ. 

ɹʠʥʦʙʘʨ ʠʥ, ʙʘʨʦʠ ʙʦ ʰʘʨʦʠʪ״ʦʠ ʟʘʨʫʨ  ʪʘʲʤʠʥ ʢʘʨʜʘʥʠ ʜʦʥʠʰֹו ʸʥ ֹוʠ״ʘʪʠ ʙʘ ʜʘʩʪ ʦʚʘʨʜʘʥʠ 

ʤʘʣʘʢʘʶ ʤʘ״ʦʨʘʪ״ʦʠ ʘʤʘʣ  ʠʩʪʠʬʦʜʘ ʙʫʨʜʘʥ ʘʟ ʦʟʤʦʠʰʛʦ״״ʦʠ ʤʘֹוʦʟ  (ʚʠʨʪʫʘʣ ) ʜʘʨ ʨʘʚʘʥʜʠ 

ʪʘʲʣʠʤ ʤʝʪʘʚʦʥʘʜ ʙʘ ʤʘʥʬʠʘʪʠ ʢʦʨ ʙʦʰʘʜ. 

ʄʘʩʲʘʣʘʠ ʜʠʛʘʨʠ ʤʫ״ʠʤʠ ʠʥ ʩʘʤʪ ʪʘʲʤʠʥ ʙʫʜʘʥʠ ʤʫʘʩʩʠʩʘ״ʦʠ ʪʘʲʣʠʤ  ʙʦ ʤʘʚʦʜʠ 

ʦʤ ʟʠʰ  (ʢʠʪʦʙ״ʦʠ ʜʘʨʩ , ʜʘʩʪʫʨ״ʦʠ ʪʘʲʣʠʤ-ʤʝʪʦʜ , ʥʠʰʦʥʜʦʜ״ʦʠ ʤʝʪʦʜ  ʚʘ סʘʡʨʘ) ʙʘ 

 ʦʠ ʠʪʪʠʣʦʦʪʠʶ״ʠʩʦʙ ʤʝʨʘʚʘʜ. ɹʘ ʠʥʦʙʘʪʠ ʩʫʨʲʘʪʠ ʙʘʣʘʥʜʠ ʨʫʰʜʠ ʪʝʭʥʦʣʦʛʠʷ״

ʢʦʤʤʫʥʠʢʘʪʩʠʦʥ , ʘʟ ֹוʫʤʣʘ ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʰʘʙʘʢʘʚ , ʤʘʚʦʜʠ ʪʘʲʣʠʤ  ʙʦʷʜ ʤʘʚʨʠʜʠ 

ʘʟʥʘʚʩʦʟʠʶ ʤʫʢʘʤʤʘʣʛʘʨʜʦʥʠʠ ʧʘʡʚʘʩʪʘ ץʘʨʦʨ ʜʦʜʘ ʰʘʚʘʜ, ʢʠ ʯʫʥʠʥ ʘʤʘʣ ʙʝʯʫʥʫʯʘʨʦ ʭʘʨֹוʠ 

ʙʝʰʪʘʨʠ ʤʘʙʣʘ״סʦʨʦ ʪʘʣʘʙ ʤʝʢʫʥʘʜ. ɸʟ ʠʥ ʨ , ʤʘʩʲʘʣʘʠ ʨ ʦʚʘʨʜʘʥ ʙʘ ʟʘʭʠʨʘ״ʦʠ ʨʘץʘʤ , ʙʘ 

ʤʦʥʘʥʜʠ ʢʠʪʦʙʭʦʥʘ״ʦʠ ʵʣʝʢʪʨʦʥ , ʧʣʘʪʬʦʨʤʘ״ʦʠ ʦʤ ʟʠʰ , ʥʘʚʦʨ״ʦʠ ʠʥʪʝʨʘʢʪʠʚ , 

ʰʘʙʝ״ʩʦʟ״ʦ (ʩʠʤʫʣʷʪʦʨ״ʦ) ʚʘ ʤʦʥʘʥʜʠ ʠʥ״ʦ ʤʫʙʨʘʤʠʷʪʠ ״ʘʨʯʠ ʙʝʰʪʘʨʨʦ ʩʦ״ʠʙ ʛʘʨʜʠʜʘ 

ʠʩʪʦʜʘʘʩʪ. 

ʄʘץʦʣʘ ʤʘ״ʟ ʙʘ ʟʘʭʠʨʘ״ʦʠ ʨʘץʘʤ  ʚʘ ʦʟʤʦʠʰʛʦ״״ʦʠ ʤʘֹוʦʟ  ʙʘʭʰʠʜʘ ʰʫʜʘ, ʦʥ״ʦ ״ʘʤʯʫʥ 

ʚʦʩʠʪʘ״ʦʠ ʤʫʦʩʠʨ ʜʘʨ ʨʘʚʘʥʜʠ ʪʘʲʣʠʤ ʙʘʨʨʘʩ  ʛʘʨʜʠʜʘʘʥʜ. ɿʠʤʥʠ ʪʘ״ʣʠʣʠ ʧʘ״ʣʫ״ʦʠ ʛʫʥʦʛʫʥʠ 
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ʠʥ ʚʦʩʠʪʘ״ʦ ʥʠʰʦʥ ʜʦʜʘ ʰʫʜʘʘʩʪ, ʢʠ ʯ  ʛʫʥʘ ʦʥ״ʦ ʤʝʪʘʚʦʥʘʥʜ ʜʘʨ ʪʘʢʤʠʣʠ ʨʘʚʘʥʜʠ ʪʘʲʣʠʤ, 

ʘʟ ֹוʫʤʣʘ ʜʘʨ ʪʘץ״ʠʤʠ ʜʦʥʠʰ ʚʘ ʬʘ״ʤʠʰʠ ʜʦʥʠʰֹו ʸʥ ʪʘʲʩʠʨ  ʨʘʩʦʥʘʥʜ ʚʘ ʤʘʣʘʢʘʶ ʤʘ״ʦʨʘʪ״ʦʠ 

ʘʤʘʣʠʠ ʦʥ״ʦʨʦ ʨʫʰʜ ʜʠ״ʘʥʜ. 

ɿɸʍʀʈɸ׳ʆʀ ʈɸפɸʄ  (ʘʥʛʣ. Digital Resources). ɿʝʨʠ ʠʥ ʤʘʬ״ʫʤ, ʤʘֹוʤʫʠ ʠʪʪʠʣʦʦʪ, 

ʩʘʨʯʘʰʤʘ״ʦʠ ʤʘʲʣʫʤʦʪ  ʚʘ ʘʬʟʦʨ״ʦʝ (ʪʘʲʤʠʥʦʪʠ ʙʘʨʥʦʤʘʚ  ʚʘ ʟʘʤʠʤʘ״ʦ) ʬʘ״ʤʠʜʘ ʤʝʰʘʚʘʜ, 

ʢʠ ʜʘʨ ʰʘʢʣʠ ʵʣʝʢʪʨʦʥ  ʚʦʤʝʭ ʨʘʥʜ ʚʘ ʜʘʨ ʥʘʤʫʜ״ʦʠ ʛʫʥʦʛʫʥʠ ʪʘֹ״וʠʟʦʪʠ ״ʦʤʠʣʠ ʜʦʜʘ״ʦ (ʨʫʩ. 

ʥʦʩʠʪʝʣʴ ʜʘʥʥʳʭ; ʘʥʛʣ. data medium) ֹוʦʡʛʠʨ ʰʫʜʘʘʥʜ. ʄʘʩʘʣʘʥ, ʢʠʪʦʙ ʚʘ ʤʘץʦʣʘ״ʦ ʸ ʤʘʚʦʜʠ 

ʜʠʛʘʨ ʜʘʨ ץʦʣʘʙ״ʦʠ PDF, ePub, HTML; ʥʘʚʦʨ״ʦʠ ʦʤ ʟʠʰ  (ʚʠʜʝʦ-ʜʘʨʩ״ʦ); ʪʘʲʤʠʥʦʪʠ 

ʙʘʨʥʦʤʘʚʠʠ ʪʘʲʣʠʤ  ʙʘ ʤʦʥʘʥʜʠ ʰʘʙʝ״ʩʦʟʦʥ; ʧʣʘʪʬʦʨʤʘ״ʦʠ ʢʫʨʩ״ʦʠ ʙʘʨʭʘʪ (ʦʥʣʘʡʥ); 

ʚʦʩʠʪʘ״ʦʠ ʘʨʟʸʙ , ʙʘ ʤʦʥʘʥʜʠ ʪʝʩʪ״ʦ ʸ ʧʫʨʩʠʰʥʦʤʘ״ʦ. 

ɿʘʭʠʨʘ״ʦʠ ʨʘץʘʤ  ʙʘ ʜʦʥʠʰֹו ʸʥ ʠʤʢʦʥ ʤʝʜʠ״ʘʥʜ, ʢʠ ʦʥ״ʦ ʙʘ ʤʘʲʣʫʤʦʪʠ ʥʘʚ ʚʘ ʤʫʙʨʘʤ 

ʜʘʩʪʨʘʩ  ʧʘʡʜʦ ʢʫʥʘʥʜ ʚʘ ״ʘʤʟʘʤʦʥ ʨʘʚʘʥʜʠ ʪʘʲʣʠʤ ʩʘʤʘʨʘʥʦʢʪʘʨ ʛʘʨʜʘʜ. ʗʲʥʝ, ʟʘʭʠʨʘ״ʦʠ 

ʨʘץʘʤ  ʢ ʤʘʢʨʘʩʦʥʠ ʜʦʥʠʰֹו ʸʥ ʜʘʨ ʨʘʚʘʥʜʠ ʦʤ ʟʠʰʠ ʦʥ״ʦ, ʧʝʰ ʘʟ ״ʘʤʘ, ʦʤ ʟʠʰʠ 

ʤʫʩʪʘץʠʣʦʥʘ (ʭʫʜʦʤ ʟʠʰ ) ʙʘ ״ʠʩʦʙ ʤʝʨʘʚʘʥʜ. ʄʘʩʘʣʘʥ: 

ï ʧʣʘʪʬʦʨʤʘϲʦʠ ʢʫʨʩϲʦʠ ʙʘʨʭʘʪ ʙʘ ʜʦʠʨʘʠ ʚʘʩʝʠ ʢʦʨʙʘʨʦʥ, ʘʟ ֹוʫʤʣʘ, ʜʦʥʠʰֹו ʸʥ 

ʢʫʨʩ״ʦʠ ʛʫʥʦʛʫʥʨʦ ʜʘʨ ʨʝֹוʘʠ ʙʘʨʭʘʪ ʧʝʰʥʠ״ʦʜ ʤʝʢʫʥʘʥʜ. ɼʦʥʠʰֹו ʸʥ ʜʘʨ ʚʘץʪʠ ʙʘʨʦʷʰʦʥ 

ʤʫʚʦʬʠץ ʤʝʪʘʚʦʥʘʥʜ ʢʫʨʩ״ʦʠ ʙʘʨʦʷʰʦʥ ʧʠʩʘʥʜʨʦ ʦʤ ʟʘʥʜ. ׳ʘʤʯʫʥ ʥʘʤʫʥʘ ʤʝʪʘʚʦʥ 

ʧʣʘʪʬʦʨʤʘ״ʦʠ Coursera, edX ʚʘ Cisco Networking Academy -ʨʦ ʤʠʩʦʣ ʦʚʘʨʜ; 

ï ʤʘʭʟʘʥϲʦʠ ʚʠʜʝʦṯ, ʤʘʩʘʣʘʥ YouTube, ʤʘʚʦʜʠ ʚʠʜʝʦʠʠ ʛʫʥʦʛʫʥʠ ʪʘʲʣʠʤʠʨʦ ʧʝʰʥʠ״ʦʜ 

ʤʝʢʫʥʘʥʜ, ʢʠ ʟʠʤʥʠ ʪʘʤʦʰʦʠ ʦʥ״ʦ ʜʦʥʠʰֹו ʸʥ ʤʝʪʘʚʦʥʘʥʜ ʜʦʥʠʰ ʚʘ ʬʘ״ʤʠʰʠ ʭʫʜʨʦ ʪʘʢʤʠʣ 

ʜʦʜʘ, ʤʘʚʟʫʲ״ʦʠ ʤʫʨʘʢʢʘʙʨʦ ʜʘʨʢ ʢʫʥʘʥʜ; 

ï ʬʦʨʫʤϲʦ ʚʘ ʤʘʡʜʦʥϲʦʠ ʤʫʙʦϲʠʩʘ ʙʘ ʜʦʥʠʰֹו ʸʥ ʠʤʢʦʥʠʷʪʠ ʤʫʙʦʜʠʣʘʠ ʘʬʢʦʨʫ 

ʪʘֹוʨʠʙʘ ʚʘ ʙʘʨʨʘʩʠʠ ʤʫʰʢʠʣʦʪʨʦ ʙʦ ״ʘʤʜʠʛʘʨ ʬʘʨʦ״ʘʤ ʤʝʦʨʘʥʜ, ʢʠ ʬʘʲʦʣʥʦʢʠʠ ʦʥ״ʦʨʦ ʙʘ 

ʦʤ ʟʠʰʠ ʤʫʩʪʘץʠʣʦʥʘ ʙʝʰʪʘʨ ʤʝʢʫʥʘʥʜ. 

ɿʘʭʠʨʘ״ʦʠ ʨʘץʘʤ  ʚʘ ʠʩʪʠʬʦʜʘʠ ʦʥ״ʦ ʜʘʨ ʨʘʚʘʥʜʠ ʪʘʲʣʠʤ ʩʦ״ʠʙʠ ʙʘʨʪʘʨʠ״ʦʠ ʟʠʸʜ 

 :ʘʩʪʘʥʜ. ʏʫʥʦʥʯʠ״

ï ʜʘʩʪʨʘʩṯ ʚʘ ʤʫʩʦʠʜṯ. ʅʦʚʦʙʘʩʪʘ ʘʟ ʤʘʢʦʥʠ ֹוʦʡʛʠʨʰʘʚ  ʚʘ ʟʘʤʦʥʠ ʠʩʪʠʬʦʜʘʙʘʨ   

ʟʘʭʠʨʘ״ʦʠ ʨʘץʘʤ  ʙʘ ʜʦʥʠʰֹו ʸʥ ʠʤʢʦʥ ʤʝʜʠ״ʘʥʜ, ʢʠ ʦʥ״ʦ ʙʘ ʤʘʚʦʜʠ ʪʘʲʣʠʤʠʠ ʙʘʨʦʷʰʦʥ 

ʟʘʨʫʨ  ʜʘʩʪʨʘʩ  ʜʦʰʪʘ ʙʦʰʘʥʜ. ʏʫʥʠʥ ״ʦʣʘʪ, ʤʘʭʩʫʩʘʥ ʙʘʨʦʠ ʜʦʥʠʰֹו ʸʥ ʘʟ ʤʠʥʪʘץʘ״ʦʠ 

ʜʫʨʜʘʩʪ ʸ ʙʘʨʦʠ ʦʥ״ʦʝ, ʢʠ ʠʤʢʦʥʠʷʪʠ ʚʘץʪʠʠ ʤʘ״ʜʫʜ ʜʦʨʘʥʜ (ʤʘʩʘʣʘʥ, ʙʠʥʦʙʘʨ ʩʘʙʘʙʠ 

ʬʘʲʦʣʠʷʪʠ ʢʦʨ ), ʭʝʣʝ ʤʫʬʠʜ ʘʩʪ; 

ï ʬʘʲʦʣʠʷʪʠ ʤʫʪʘϨʦʙʠʣʘ. ɸʬʟʦʨ״ʦʠ ʜʦʨʦʠ ʠʤʢʦʥʠʷʪʠ ʢʦʨʠ ʤʫʪʘץʦʙʠʣʘ 

(ʠʥʪʝʨʘʢʪʠʚ ), ʙʘ ʤʠʩʣʠ ʰʘʙʝ״ʩʦʟ״ʦ, ʚʠʜʝʦ״ʦʠ ʪʘʲʣʠʤ , ʧʣʘʪʬʦʨʤʘ״ʦʠ ʦʤ ʟʠʰ  ʚʘ סʘʡʨʘ ʙʘ 

ʜʦʥʠʰֹו ʸʥ ʚʦʩʠʪʘ״ʦʠ ʤʫʦʩʠʨʠ ʪʘʲʣʠʤʠʨʦ ʧʝʰʥʠ״ʦʜ ʤʝʢʫʥʘʥʜ, ʢʠ ʜʘʨ ʬʘʲʦʣʠʷʪʨʦ ʜʘʨ ʨʝֹוʘʠ 

ʢʦʨʠ ʤʫʪʘץʦʙʠʣʘ ʪʘʲʤʠʥ ʤʝʩʦʟʘʥʜ. ʀʥ ʠʤʢʦʥ ʤʝʜʠ״ʘʥʜ, ʢʠ ʜʦʥʠʰֹו ʸʥ ʜʘʨ ʬʫʨʩʘʪ״ʦʠ 

ʙʘʨʦʷʰʦʥ ʤʫʥʦʩʠʙ ʚʘ ʚʦʩʠʪʘ״ʦʠ ʙʘʨʦʷʰʦʥ ʜʘʩʪʨʘʩ ʠʩʪʠʬʦʜʘ ʙʫʨʜʘ, ʦʤ ʟʠʰʠ ʤʘʚʟʫʲ״ʦʠ 

ʘʣʦ״ʠʜʘ ʚʘ ʜʘʨʢʠ ʦʥ״ʦʨʦ ʜʫʨʫʩʪ ʙʘ ʨʦ״ ʤʦʥʘʥʜ. ʆʤ ʟʠʰ ʜʘʨ ʨʝֹוʘʠ ʢʦʨʠ ʤʫʪʘץʦʙʠʣʘ ʙʘ ʟʠʸʜ 

ʰʫʜʘʥʠ ״ʘʚʘʩʤʘʥʜʠʠ ʜʦʥʠʰֹו ʸʥ ʤʫʩʦʠʜʘʪ ʤʝʢʫʥʘʜ;   

ï ʥʘʚʛʦʥṯ ʚʘ ʤʫʙʨʘʤṯ. ʆʜʘʪʘʥ, ʟʘʭʠʨʘ״ʦʠ ʨʘץʘʤ  ʙʘ ʪʘʚʨʠ ʧʘʡʚʘʩʪʘ ʙʦ ʤʘʲʣʫʤʦʪʠ ʥʘʚ 

ʚʘ ʤʫʙʨʘʤ ʤʘʚʨʠʜʠ ʪʘֹוʜʠʜ ץʘʨʦʨ ʜʦʜʘ ʤʝʰʘʚʘʥʜ, ʢʠ ʠʥ ʙʦʠʩʠ ʜʘʩʪʛʠʨʠʠ ʠʪʪʠʣʦʦʪʠʠ 

ʜʦʥʠʰֹו ʸʥ ʦʠʜ ʙʘ ʥʘʚʛʦʥʠ״ʦʠ ʨ ʟʤʘʨʨʘ ʤʝʛʘʨʜʘʜ. ʀʥ ʠʤʢʦʥʠʷʪ ʙʦʠʩʠ ʪʘʚʩʝʘʠ ʤʠץʸʩʠ ʦʤ ʟʠʰ 

ʚʘ ʙʦʟ ״ʘʤ ʙʝʰʪʘʨ ʰʠʥʦʩ ʢʘʨʜʘʥʠ ʜʦʥʠʰֹו ʸʥ ʙʦ ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʤʫʦʩʠʨ ʤʝʛʘʨʜʘʜ; 
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ï ʩʘʨʬʘʢʦʨṯ. ʀʩʪʠʬʦʜʘʠ ʟʘʭʠʨʘ״ʦʠ ʨʘץʘʤ  ʤʝʪʘʚʦʥʘʜ ״ʘʤ ʩʘʨʬʘʠ ʤʦʣʠʷʚ  ʚʘ ״ʘʤ 

ʩʘʨʬʘʠ ʚʘץʪʠʨʦ ʪʘʲʤʠʥ ʢʫʥʘʜ: ʟʘʨʫʨʘʪ ʙʘ ʯʦʧʠ ʢʠʪʦʙ״ʦ ʚʘ ʤʘʚʦʜʠ ʜʠʛʘʨʠ ʪʘʲʣʠʤ , ʠʥʯʫʥʠʥ 

ʪʘʰʢʠʣʠ ʢʠʪʦʙʭʦʥʘ״ʦ ʙʘʨʦʠ ʥʠʛʘ״ʜʦʨʠʠ ʦʥ״ʦ ʘʟ ʙʘʡʥ ʤʝʨʘʚʘʜ. ּתʫʩʪʫֹו  ʚʘ ʜʘʨʸʬʪʠ ʤʘʚʦʜʠ 

ʟʘʨʫʨ  ʘʟ ʟʘʭʠʨʘ״ʦʠ ʨʘץʘʤ  ʚʘץʪʠ ʙʘ ʤʘʨʦʪʠʙ ʢʘʤʨʦ ʪʘʣʘʙ ʢʘʨʜʘ, ʙʝʰ ʘʟ ״ʘʤʘ ʜʘʩʪʨʘʩʠʠ 

ʜʦʠʤʠʨʦ (ʘʟ ʨ ʡʠ ʨʝֹוʘʠ ç24/7è) ʪʘʲʤʠʥ ʤʝʢʫʥʘʜ; 

ï ʪʘϲʣʠʣ ʚʘ ʤʦʥʠʪʦʨʠʥʛ. ɿʘʭʠʨʘ״ʦʠ ʨʘץʘʤ , ʤʘʩʘʣʘʥ ʧʣʘʪʬʦʨʤʘ״ʦʠ ʪʘʲʣʠʤ , ʙʘ 

ʢʦʨʙʘʨʦʥʠ ʭʫʜ, ʘʟ ֹוʫʤʣʘ ʦʤ ʟʛʦʨʦʥ, ʠʤʢʦʥ ʤʝʜʠ״ʘʥʜ, ʢʠ ʦʥ״ʦ ʤʘʲʣʫʤʦʪʠ ʟʘʨʫʨʠʨʦ ʜʘʨ ʙʦʨʘʠ 

וʩʠʣʠ ʜʦʥʠʰֹ״ʦʣʘʪʠ ʪʘ״ ʸʥʘʰʦʥ ֹוʘʤʲʦʚʘʨ  ʚʘ ʪʘ״ʣʠʣ ʢʘʨʜʘ, ʜʘʨ ʠʥ ʟʘʤʠʥʘ ʩʘʤʘʨʘʥʦʢʠʠ 

ʨʘʚʘʥʜʠ ʪʘʲʣʠʤʨʦ ״ʘʥʛʦʤʠ ʠʩʪʠʬʦʜʘ ʘʟ ʟʘʭʠʨʘ״ʦʠ ʨʘץʘʤ  ʘʨʟʸʙ  ʢʫʥʘʥʜ. ɼʘʨ ʘʩʦʩʠ ʥʘʪʠֹוʘ״ʦʠ 

ʘʟ ʤʫʰʦ״ʠʜʘ ʚʘ ʘʨʟʸʙʠʠ ʢʦʤʸʙʠ״ʦʠ ʪʘʲʣʠʤʠʠ ʜʦʥʠʰֹו ʸʥʘʰʦʥ ʩʪʨʘʪʝʛʠʷʠ ʨʘʚʘʥʜʠ ʪʘʲʣʠʤʨʦ 

ʤʘʚʨʠʜʠ ʪʘֹוʜʠʜ ʚʘ ʪʘʢʤʠʣ ץʘʨʦʨ ʜʠ״ʘʥʜ. 

ɼʘʨ ʙʘʨʦʙʘʨʠ ʙʘʨʪʘʨʠ״ʦ, ʟʘʭʠʨʘ״ʦʠ ʨʘץʘʤ  ʚʘ ʠʩʪʠʬʦʜʘʠ ʦʥ״ʦ ʜʘʨ ʨʘʚʘʥʜʠ ʪʘʲʣʠʤ 

ʜʦʨʦʠ ʢʘʤʙʫʜʠ״ʦ ʥʠʟ ״ʘʩʪʘʥʜ. ɸʟ ֹוʫʤʣʘ: 

ï ʜʘʩʪʨʘʩʠʠ ʤʘϲʜʫʜ. ʅʘ ״ʘʤʘ ʜʦʥʠʰֹו ʸʥ ʠʤʢʦʥʠ ʜʘʩʪʨʘʩ  ʙʘ ʘʣʦץʘʠ ʠʥʪʝʨʥʝʪ  ʚʘ 

ʪʘֹ״וʠʟʦʪʠ ʤʫʦʩʠʨʨʦ ʜʦʨʘʥʜ, ʢʠ ʯʫʥʠʥ ״ʦʣʘʪ ʩʘʤʘʨʘʥʦʢʠʠ ʨʘʚʘʥʜʠ ʪʘʲʣʠʤʨʦ ʘʟ ʥʠʛʦ״ʠ 

ʙʘʨʦʙʘʨʠʠ ʠʤʢʦʥʠʷʪ״ʦʠ ʜʦʥʠʰֹו ʸʥ ʟʝʨʠ ʩʫʦʣ ʤʝʛʫʟʦʨʘʜ; 

ï ʤʫʰʢʠʣʦʪʠ ʪʝʭʥʠʢṯ. ɸʟʙʘʩʢʠ ʠʩʪʠʬʦʜʘʠ ʟʘʭʠʨʘ״ʦʠ ʨʘץʘʤ  ʘʟ ʫʩʪʫʚʦʨʠʠ ʭʘʪʠ ʘʣʦץʘ 

ʚʘ ʢʦʨʠ ʤʫʢʘʤʤʘʣʠ ʪʘֹ״וʠʟʦʪ ʘʣʦץʘʤʘʥʜʠʠ ʟʠʯ ʜʦʨʘʜ, ״ʘʨʛʫʥʘ ʭʘʪʦ ʚʘ ʥʫץʩʦʥ״ʦʠ ʪʝʭʥʠʢ  ʜʘʨ 

ʨʘʚʘʥʜʠ ʪʘʲʤʠʥʠ ʘʣʦץʘʠ ʫʩʪʫʚʦʨ ʚʘ ʢʦʨʠ ʜʫʨʫʩʪʠ ʪʘֹ״וʠʟʦʪ ʤʝʪʘʚʦʥʘʜ ʙʘ ʩʘʪ״ ʚʘ ʩʠʬʘʪʠ 

ʨʘʚʘʥʜʠ ʪʘʲʣʠʤ ʪʘʲʩʠʨʠ ʭʫʜʨʦ ʨʘʩʦʥʘʜ; 

ï ʪʘʲʩʠʨʠ ʤʘʥʬṯ ʙʘ ʫʟʚʠ ʙʦʩʠʨʘ. ʅʠʰʘʩʪʠ ʪ ʣʦʥʠʠ ʙʝ ʪʘʥʘʬʬʫʩ ʜʘʨ ʥʘʟʜʠ ʵʢʨʘʥʠ 

ʢʦʤʧʶʪʝʨ ʤʝʪʘʚʦʥʘʜ ʙʘ ʩʘʣʦʤʘʪʠʠ ʜʦʥʠʰֹו ʸʥ, ʘʟ ֹוʫʤʣʘ ʫʟʚʠ ʙʦʩʠʨʘ ʚʘ ʫʩʪʫʚʦʨʠʠ ʨʘʚʦʥ  

ʪʘʲʩʠʨʠ ʤʘʥʬ  ʨʘʩʦʥʘʜ. ɸʟ ʠʥ ʨ  ʘʪʠ ʙʘʨʪʘʨʘʬ ʢʘʨʜʘʥʠ ʠʥ ʤʫʰʢʠʣʦʪ ʜʘʨ ʨʘʚʘʥʜʠ ʪʘʲʣʠʤ״ʠוֹ ,

ʙʦʷʜ ʰʝʚʘ״ʦʠ ʭʦʩʠ ʢʦʨ ʙʘ ʥʘʟʘʨ ʛʠʨʠʬʪʘ ʰʘʚʘʥʜ; 

ï ʥʦʨʘʩʦʠʠ ϲʘʤʢʦʨṯ ʚʘ ʤʫʦʰʠʨʘʪ. ɹʦ ʜʘʨʥʘʟʘʨʜʦʰʪʠ ʦʥ, ʢʠ ʦʜʘʪʘʥ ʜʦʥʠʰֹו ʸʥ ʘʟ 

ʟʘʭʠʨʘ״ʦʠ ʨʘץʘʤ  ʜʘʨ ʪʘʥ״ʦ  ʠʩʪʠʬʦʜʘ ʤʝʙʘʨʘʥʜ, ʬʘʲʦʣʠʷʪʠ ʤʫʪʘץʦʙʠʣʘʠ ʙʘʡʥʠ ʜʦʥʠʰֹו ʸʥ 

ï ״ʘʤʢʦʨ  ʚʘ ʤʫʦʰʠʨʘʪ ʜʘʨ ʨʝֹוʘʠ ʚʦץʝ ʫʟʫʨ״)  ) ʙʘ ʤʠʩʣʠ ʨʘʚʘʥʜʠ ʪʘʲʣʠʤ ʜʘʨ ʩʠʥʬʭʦʥʘ״ʦʠ 

ʘʥʲʘʥʘʚ  ʪʘʲʤʠʥ ʢʘʨʜʘ ʥʘʤʝʰʘʚʘʜ. ʏʫʥʠʥ ״ʦʣʘʪ ʥʠʟ ʥʘʤʝʪʘʚʦʥʘʜ ʜʘʨ ʨʘʬʪʠ ʦʤ ʟʠʰʠ 

ʜʦʥʠʰֹו ʸʥ ʙʝʪʘʲʩʠʨ ʙʦʰʘʜ; 

ï ʪʘṉʨʠʙʘʠ ʥʦʢʠʬʦʷʠ ʦʤṹʟʛʦʨ. ʉʘʚʦʜʥʦʢʠʠ ʨʘץʘʤ  ʷʢʝ ʘʟ ʤʝʲʸʨ״ʦʠ ʘʩʦʩʠʠ ʢʘʩʙʠʷʪʠ 

ʦʤ ʟʛʦʨʠ ʤʫʦʩʠʨ ʙʘ ״ʠʩʦʙ ʤʝʨʘʚʘʜ. ɹʠʥʦʙʘʨ ʠʥ, ʘʛʘʨ ʦʤ ʟʛʦʨʦʥ ʙʦ ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʤʫʦʩʠʨ ʙʘ 

ʭʫʙ  ʰʠʥʦʩ ʥʘʙʦʰʘʥʜ, ʩʘʤʘʨʘʥʦʢʠʠ ʠʩʪʠʬʦʜʘʠ ʟʘʭʠʨʘ״ʦʠ ʨʘץʘʤ  ʤʘ״ʜʫʜ ʤʝʛʘʨʜʘʜ. 

ʆɿʄʆʀʐɻʆ׳ʀ ʄɸּתʆɿ  (ʘʥʛʣ. Virtual Lab ). ɿʝʨʠ ʠʥ ʤʘʬ״ʫʤ ʤʫ״ʠʪʠ ʰʘʙʝ״ʩʦʟ  

(ʩʠʤʫʣʷʪʩʠʦʥ ) ʸ ʤʘʥʙʘʠ ʨʘץʘʤʠʝ ʬʘ״ʤʠʜʘ ʤʝʰʘʚʘʜ, ʢʠ ʦʥ ʙʘ ʢʦʨʙʘʨʦʥʠ ʭʫʜ (ʜʦʥʠʰֹו ʸʥ ʸ 

ʤʫ״ʘץץʠץʦʥ) ʠʤʢʦʥ ʤʝʜʠ״ʘʜ ʪʦ ʦʥ״ʦ ʪʘֹוʨʠʙʘ ʚʘ ʦʟʤʦʠʰ״ʦʠ ʟʘʨʫʨʠʨʦ ʙʘ ʪʘʚʨʠ ʤʘֹוʦʟ  ʠֹוʨʦ 

ʢʫʥʘʥʜ. ʗʲʥʝ, ʦʥ ʰʘʙʝ״ʠ ʠʤʢʦʥʠʷʪ ʚʘ ʰʘʨʦʠʪʠ ʤʫ״ʠʪʠ ʚʦץʝʠʨʦ ʙʘ ʪʘʚʨʠ ʤʘֹוʦʟ  ʬʘʨʦ״ʘʤ 

ʤʝʦʨʘʜ, ʢʠ ʙʘ ʢʦʨʙʘʨʦʥ ʠʩʪʠʬʦʜʘʠ ʤʘֹוʦʟʠʠ ʘʩʙʦʙ״ʦ ʚʘ ʪʘֹ״וʠʟʦʪʨʦ ʧʝʰʥʠ״ʦʜ ʤʝʥʘʤʦʷʜ.  

ʆʟʤʦʠʰʛʦ״״ʦʠ ʤʘֹוʦʟ  ʤʝʪʘʚʦʥʘʥʜ ״ʘʤ ʜʘʨ ʨʝֹוʘʠ ʙʘʨʭʘʪ (ʪʘʨʠץʠ ʰʘʙʘʢʘʠ ʀʥʪʝʨʥʝʪ) ʚʘ 

ʘʣʣ״ʘʠ ʤʘוʘʤ ʜʘʨ ʨʝֹ״  ʠʜʘ ʚʘ ʸ״ʠʣ ʜʘʨ ʢʦʤʧʶʪʝʨʠ ʘʣʦץʘʤʯʫʥ ʪʘʲʤʠʥʦʪʠ ʙʘʨʥʦʤʘʚʠʠ ʤʫʩʪʘ״) 

ʰʘʙʘʢʘʠ ʤʘ״ʘʣʣ ) ʜʘʩʪʨʘʩ ʙʦʰʘʥʜ. ɸʟ ʦʟʤʦʠʰʛʦ״״ʦʠ ʤʘֹוʦʟ  ʜʘʨ ʩʦ״ʘ״ʦʠ ʛʫʥʦʛʫʥ, ʘʟ ֹוʫʤʣʘ 

ʭʠʤʠʷ, ʬʠʟʠʢʘ, ʙʠʦʣʦʛʠʷ, ʰʘʙʘʢʘ״ʦʠ ʢʦʤʧʶʪʝʨ  ʚʘ ʙʘʨʥʦʤʘʩʦʟ  ʙʘ ʪʘʚʨʠ ʚʘʩʝʲ ʠʩʪʠʬʦʜʘ 

ʤʝʙʘʨʘʥʜ. 
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ɺʠʞʘʛʠ״ʦʠ ʘʩʦʩʠʠ ʦʟʤʦʠʰʛʦ״״ʦʠ ʤʘֹוʦʟ , ʢʠ ʜʦʠʨʘʠ ʠʩʪʠʬʦʜʘʠ ʦʥ״ʦʨʦ ʧʘʡʚʘʩʪʘ 

ʚʘʩʝʲʪʘʨ ʤʝʛʘʨʜʦʥʘʥʜ, ʠʥ״ʦʷʥʜ: 

ï ʤʫʪʦʙʠϨʘʪʠ ʚʦϨʝṯ. ʆʟʤʦʠʰʛʦ״״ʦʠ ʤʘֹוʦʟ  ʤʫ״ʠʪ״ʦʠ ʚʦץʝʠʠ ʪʘֹוʨʠʙʘʛʫʟʘʨʦʥʠʨʦ 

ʪʘʚʘʩʩʫʪʠ ʘʤʩʠʣʘʩʦʟ  ʚʘ ʰʘʙʝ״ʩʦʟʠʠ ʨʘʚʘʥʜʠ ʢʦʨʠ ʪʘֹ״וʠʟʦʪʠ ʚʦץʝ  ʪʘʲʤʠʥ ʤʝʢʫʥʘʥʜ; 

ï ʜʘʩʪʨʘʩʠʠ ʦʩʦʥ. ɸʢʩʘʨʠ ʦʟʤʦʠʰʛʦ״״ʦʠ ʤʘֹוʦʟ  ʪʘʚʘʩʩʫʪʠ ʰʘʙʘʢʘʠ ʀʥʪʝʨʥʝʪ 

ʜʘʩʪʨʘʩʘʥʜ, ʢʠ ʙʘ ʜʦʥʠʰֹו ʸʥ ʠʤʢʦʥʠ ʛʫʟʘʨʦʥʠʜʘʥʠ ʦʟʤʦʠʰ״ʦʨʦ ʘʟ ʤʘʢʦʥʠ ʜʠʣʭʦ״  ʜʘʨ ʚʘץʪʠ 

ʙʘʨʦʷʰʦʥ ʤʫʚʦʬʠץ ʬʘʨʦ״ʘʤ ʤʝʦʨʘʥʜ; 

ï ʙʝʭʘʪʘʨṯ. ʆʟʤʦʠʰʛʦ״״ʦʠ ʤʘֹוʦʟ  ʰʘʨʦʠʪʠ ʛʫʟʘʨʦʥʠʜʘʥʠ ʦʟʤʦʠʰ״ʦʠ ʭʘʪʘʨʥʦʢʨʦ 

ʙʠʜʫʥʠ ʭʘʚʬ ʙʘ ״ʘʸʪʫ ʬʘʲʦʣʠʷʪʠ ʢʦʨʙʘʨ ʚʘ ʢʦʨʠ ʪʘֹ״וʠʟʦʪ ʪʘʲʤʠʥ ʤʝʢʫʥʘʥʜ; 

ï ʩʘʨʬʘʢʦʨṯ. ʆʟʤʦʠʰʛʦ״״ʦʠ ʤʘֹוʦʟ  ʭʘʨʦֹוʦʪʠ ʟʠʸʜʠ ʙʘʨʦʠ ʪʘֹ״וʠʟʦʪ ʚʘ ʤʘʚʦʜʠ 

ʩʘʨʬʰʘʚʘʥʜʘ ʟʘʨʫʨʠʨʦ ʢʦ״ʠʰ ʤʝʜʠ״ʘʥʜ; 

ï ʪʘʢʨʦʨʠ ʘʤʘʣϲʦ. ʆʟʤʦʠʰʛʦ״״ʦʠ ʤʘֹוʦʟ  ʙʘ ʢʦʨʙʘʨʦʥʠ ʭʫʜ ʠʤʢʦʥ ʤʝʜʠ״ʘʥʜ, ʢʠ 

ʦʟʤʦʠʰ״ʦʨʦ ʪʘʢʨʦʨʘʥ (ʙʝʤʘ״ʜʫʜ) ʠֹוʨʦ ʢʘʨʜʘʥ ʛʠʨʘʥʜ ʚʘ ʜʘʨ ʠʥ ʟʘʤʠʥʘ ʘʟ ʙʦʣʦʠ ʭʘʪʦ״ʦʠ ʭʫʜ 

ʢʦʨ ʙʘʨʘʥʜ; 

ï ʬʘʨʜʠʢʫʥʦʥṯ. ɺʦʙʘʩʪʘ ʙʘ ʩʘʪ״ʠ ʜʦʥʠʰ ʚʘ ʤʘʣʘʢʘʶ ʤʘ״ʦʨʘʪʠ ʜʦʥʠʰֹו ʸʥ ʤʘʚʦʜ״ʦʠ 

ʪʘʲʣʠʤ  ʚʘ ʜʘʩʪʫʨ״ʦʠ ʤʝʪʦʜ  ʙʘʨʦʠ ʠֹוʨʦʠ ʦʟʤʦʠʰ״ʦ ʤʫʪʦʙʠץ ʢʫʥʦʥʠʜʘ ʤʝʰʘʚʘʥʜ, ʪʦ ״ʘʨ 

ʜʦʥʠʰֹו  ʘʟ ʨ ʡʠ ʠʤʢʦʥʠʷʪ ʚʘ ץʦʙʠʣʠʷʪʠ ʭʫʜ, ʠʥʯʫʥʠʥ ʩʫʨʲʘʪʠ ʢʦʨ  ʙʘ ʦʤ ʟʠʰ ʚʘ ʠֹוʨʦʠ 

ʦʟʤʦʠʰ״ʦ ֹוʘʣʙ ʰʘʚʘʜ. 

ɹʦ ʜʘʨʥʘʟʘʨʜʦʰʪʠ ʪʘʣʘʙʦʪʠ ʧʘʡʚʘʩʪʘ ʘʬʟʫʥʰʘʚʘʥʜʘ ʙʘ ʦʟʤʦʠʰʛʦ״״ʦʠ ʤʘֹוʦʟ  ʰʫʤʦʨʘʠ 

ʠʥʛʫʥʘ ʦʟʤʦʠʰʛʦ״״ʦ ʥʠʟ ʨ  ʙʘ ʘʬʟʦʠʰ ʘʩʪ. ʊʘʚʩʠʬʠ ʤʫʭʪʘʩʘʨʠ ʷʢʯʘʥʜ ʦʟʤʦʠʰʛʦ״״ʦʠ ʤʘֹוʦʟʠʠ 

ʤʘʲʤʫʣʨʦ ʜʠʜʘ ʤʝʙʘʨʦʝʤ, ʢʠ ʜʦʠʨʘʠ ʠʩʪʠʬʦʜʘʠ ʦʥ״ʦ ״ʘʤʘʨ ʟʘ ʚʘʩʝʲʪʘʨ ʰʫʜʘ ʠʩʪʦʜʘʘʥʜ: 

1. Cisco Packet Tracer ʤʘ״ʩʫʣʠ ʰʠʨʢʘʪʠ Cisco Systems ʙʫʜʘ, ʠʤʢʦʥʠʷʪʠ ʪʘ״ʠʷʠ 

ʘʤʩʠʣʘ״ʦʠ ʰʘʙʘʢʘ״ʦʠ ʢʦʨ , ʪʘʥʟʠʤʠ ʪʘֹ״וʠʟʦʪʠ ʰʘʙʘʢʘʚ  ʚʘ ״ʘʤʢʦʨʠʠ ʬʦʩʠʣʘʚʠʠ ʙʘʡʥʠ 

ʢʦʨʙʘʨʦʥʨʦ ʬʘʨʦ״ʘʤ ʤʝʦʨʘʜ. ʆʥ, ʘʩʦʩʘʥ, ״ʘʤʯʫʥ ʚʦʩʠʪʘʠ ʪʘʲʣʠʤʠʠ ʨʦʡʛʦʥ ʙʘ ʰʫʥʘʚʘʥʜʘʛʦʥʠ 

ʙʘʨʥʦʤʘ״ʦʠ ʦʤ ʟʠʰ-ʩʝʨʪʠʬʠʢʘʪʩʠʦʥʠʠ ɸʢʘʜʝʤʠʷʠ ʰʘʙʘʢʘʚʠʠ Cisco ʥʠʛʘʨʦʥʠʜʘ ʰʫʜʘʘʩʪ. ɹʦ 

ʠʩʪʠʬʦʜʘ ʘʟ Cisco Packet Tracer ʣʦʠ״ʘʢʘʰʠʠ ʰʘʙʘʢʘ״ʦʠ ʢʘʣʦʥ ʚʘ ʤʫʨʘʢʢʘʙʨʦ ʙʘ ʨʦ״ ʤʦʥʜʘʥ 

ʤʫʤʢʠʥ ʘʩʪ, ʢʠ ʘʢʩʘʨʠ ʚʘץʪ ʜʘʨ ״ʦʣʘʪ״ʦʠ ʚʦץʝ  ʠֹוʨʦʠ ʯʫʥʠʥ ʘʤʘʣ ʙʦ ʜʘʨʥʘʟʘʨʜʦʰʪʠ 

ʛʘʨʦʥʘʨʟʠʰʠʠ ʪʘֹ״וʠʟʦʪ סʘʡʨʠʠʤʢʦʥ ʘʩʪ. 

ʄʘʲʤʫʣʘʥ, Cisco Packet Tracer ʘʟ ֹוʦʥʠʙʠ ʜʦʥʠʰֹו ʸʥ ʠʩʪʠʬʦʜʘ ʤʝʰʘʚʘʜ. ʆʥ ʨʦʡʛʦʥ 

ʙʫʜʘ, ״ʘʤ ʜʘʨ ʨʝֹוʘʠ ʙʘʨʭʘʪ ʚʘ ״ʘʤ ʜʘʨ ʨʝֹוʘʠ ʤʘ״ʘʣʣ  ʢʦʨ ʤʝʢʫʥʘʜ.  

2. GNS3 ʥʠʟ ʙʘ ʩʦ״ʘʠ ʰʘʙʘʢʘ״ʦʠ ʢʦʤʧʶʪʝʨ  ʘʣʦץʘʤʘʥʜ ʙʫʜʘ, ʙʘ ʢʦʨʙʘʨʦʥ ʠʤʢʦʥʠ 

ʩʦʭʪʘʥʠ ʰʘʙʘʢʘ״ʦʠ ʢʦʤʧʶʪʝʨ  ʚʘ ʪʘʥʟʠʤʠ ʦʥ״ʦʨʦ ʜʘʨ ʨʝֹוʘʠ ʰʘʙʝ״ʩʦʟ  ʙʦ ʠʩʪʠʬʦʜʘ ʘʟ 

ʪʘֹ״וʠʟʦʪʠ ʤʘֹוʦʟ  ʬʘʨʦ״ʘʤ ʤʝʦʨʘʜ. ʉʠʧʘʩ, ʥʘʪʠֹוʘ״ʦʠ ʜʘʨ ʨʝֹוʘʠ ʤʘֹוʦʟ  ʙʘʜʘʩʪʦʤʘʜʘ 

ʤʝʪʘʚʦʥʘʥʜ ʜʘʨ ʘʤʘʣ ï ʨʝֹוʘʠ ʚʦץʝ  ʪʘʪʙʠץ ʢʘʨʜʘ ʰʘʚʘʥʜ. ʀʥ ʦʟʤʦʠʰʛʦ״ʠ ʤʘֹוʦʟ  ʨʦʡʛʦʥ ʙʫʜʘ, 

ʜʘʨ ʨʝֹוʘʠ ʤʘ״ʘʣʣ  ʢʦʨ ʤʝʢʫʥʘʜ. 

3. NetSim ʦʟʤʦʠʰʛʦ״ʠ ʤʘֹוʦʟʠʠ ʜʠʛʘʨʝ ʘʩʪ, ʢʠ ʙʘ ʩʦ״ʘʠ ʰʘʙʘʢʘ״ʦʠ ʢʦʤʧʶʪʝʨ  

ʥʠʛʘʨʦʥʠʜʘ ʰʫʜʘʘʩʪ. ɹʦ ʠʩʪʠʬʦʜʘ ʘʟ ʦʥ ʜʦʥʠʰֹו ʸʥ ʤʝʪʘʚʦʥʘʥʜ ʜʘʨ ʤʫ״ʠʪ״ʦʠ ʤʫʨʘʢʢʘʙʠ 

ʰʘʙʘʢʘʚ  ʜʘʨ ʨʝֹוʘʠ ʰʘʙʝ״ʠ ״ʦʣʘʪʠ ʚʦץʝ  ʙʘ ʪʘʚʨʠ ʠʥʬʠʨʦʜ  ʸ ʛʫʨ ״  ʢʦʨ ʢʫʥʘʥʜ. NetSim 

ʦʟʤʦʠʰʛʦ״ʠ ʤʘֹוʦʟʠʠ ʧʫʣʘʢ  ʙʫʜʘ, ʦʥ ʜʘʨ ʨʝֹוʘʠ ʤʘ״ʘʣʣ  ʢʦʨ ʤʝʢʫʥʘʜ. 

4. PhET Interactive Simulations ʦʟʤʦʠʰʛʦ״ʠ ʤʘֹוʦʟ  ʙʘ ʦʤ ʟʠʰʠ ʬʘʥ״ʦʠ ʬʠʟʠʢʘ, ʭʠʤʠʷ 

ʚʘ ʙʠʦʣʦʛʠʷ ʥʠʛʘʨʦʥʠʜʘ ʰʫʜʘʘʩʪ, ʢʠ ʰʘʙʝ״ʩʦʟʠ״ʦʠ ʠʥʪʝʨʘʢʪʠʚʠʠ ʛʫʥʦʛʫʥʨʦ ʜʘʨ ʙʘʨ ʤʝʛʠʨʘʜ. 

ʆʥ״ʦ ʙʘ ʜʦʥʠʰֹו ʸʥ ʜʘʨ ʜʘʨʢʠ ʦʩʦʥ ʚʘ ʘʸʥʠʠ ֹוʘʙ״ʘ״ʦʠ ʤʫʭʪʘʣʠʬ ʚʘ ʤʫʨʘʢʢʘʙʠ ʬʠʟʠʢ , 
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ʭʠʤʠʷʚ  ʚʘ ʙʠʦʣʦʛ  ʤʫʩʦʠʜʘʪ ʤʝʢʫʥʘʥʜ. ʀʩʪʠʬʦʜʘ ʘʟ ʦʟʤʦʠʰʛʦ״ʠ ʤʘֹוʦʟʠʠ PhET Interactive 

Simulations ʨʦʡʛʦʥ ʙʫʜʘ, ʦʥ ʜʘʨ ʨʝֹוʘʠ ʙʘʨʭʘʪ ʢʦʨ ʤʝʢʫʥʘʜ. 

5. Labster ʦʟʤʦʠʰʛʦ״ʠ ʤʘֹוʦʟ  ʙʘʨʦʠ ʬʘʥ״ʦʠ ʭʠʤʠʷ ʚʘ ʙʠʦʣʦʛʠʷ ʤʝʙʦʰʘʜ, ʢʠ ʙʘ 

ʜʦʥʠʰֹו ʸʥ ʠʤʢʦʥʠ ʛʫʟʘʨʦʥʠʜʘʥʠ ʪʘֹוʨʠʙʘ״ʦʠ ʦʤ ʟʠʰ  ʚʘ ʠʣʤʠʨʦ ʪʘʚʘʩʩʫʪʠ ʰʘʙʝ״ʩʦʟʠʠ 

ʝץʦʠ ʚʦ״ʦʣʘʪ״  ʬʘʨʦ״ʘʤ ʤʝʦʨʘʜ. ʆʟʤʦʠʰʛʦ״ʠ ʤʘֹוʦʟʠʠ Labster ʧʫʣʘʢ  ʙʫʜʘ, ʦʥ ʜʘʨ ʨʝֹוʘʠ 

ʙʘʨʭʘʪ ʢʦʨ ʤʝʢʫʥʘʜ. 

ʘʤץʦʠ ʨʘ״ʘʤʯʫʥ ʭʫʣʦʩʘ ʪʘʲʢʠʜ ʤʝʩʦʟʝʤ, ʢʠ ʜʘʨ ʫʤʫʤ, ʟʘʭʠʨʘ׳  ʚʘ ʦʟʤʦʠʰʛʦ״״ʦʠ 

ʤʘֹוʦʟ  ʘʠ״ʠʤ ʚʘ ʩʘʤʘʨʘʥʦʢ ʙʘʨʦʠ ʦʤʦʜʘʩʦʟʠʠ ʤʫʪʘʭʘʩʩʠʩʦʥ ʙʘʨʦʠ ʩʦ״ʦʠ ʤʫ״ʘʤʯʫʥ ʚʦʩʠʪʘ״ 

ʰʘʙʘʢʘ״ʦʠ ʢʦʤʧʶʪʝʨ  ʙʘ ״ʠʩʦʙ ʤʝʨʘʚʘʥʜ. ʆʥ״ʦ ʙʘʨʦʠ ʙʘʣʘʥʜ ʙʘʨʜʦʰʪʘʥʠ ʩʠʬʘʪʠ ʪʘ״ʩʠʣʦʪ, 

ʪʘʰʘʢʢʫʣʠ ʩʘʣʦ״ʠʷʪ״ʦʠ ʢʘʩʙ  ʚʘ ʦʤʦʜʘʩʦʟʠʠ ʜʦʥʠʰֹו ʸʥ ״ʘʤʯʫʥ ʤʫʪʘʭʘʩʩʠʩʦʥʠ ʦʷʥʜʘ ʙʘʨʦʠ 

ʢʦʨʠ ʚʦץʝ  ʥʘץʰʠ ʤʫ״ʠʤ ʜʦʨʘʥʜ.  

ʀʩʪʠʬʦʜʘʠ ʜʫʨʫʩʪʠ ʠʥ ʚʦʩʠʪʘ״ʦ ʠʤʢʦʥ ʤʝʜʠ״ʘʜ, ʢʠ ʜʦʥʠʰֹו ʸʥ ʜʦʥʠʰʫ ʬʘ״ʤʠʰʠ 

ʭʫʜʨʦ ʜʦʠʨ ʙʘ ʰʘʙʘʢʘ״ʦʠ ʢʦʤʧʶʪʝʨ  ʪʘץʚʠʷʪ ʙʘʭʰʠʜʘ, ʤʘʣʘʢʘʶ ʤʘ״ʦʨʘʪ״ʦʠ ʘʤʘʣʠʨʦ ʜʘʨ 

ʢʦʨʙʫʨʜ ʚʘ ʥʘʩʙʫ ʪʘʥʟʠʤʠ ʪʘֹ״וʠʟʦʪʠ ʰʘʙʘʢʘʚ  ʙʘ ʜʘʩʪ ʦʨʘʥʜ. ʄʘʣʘʢʘʶ ʤʘ״ʦʨʘʪ״ʦʠ ʘʟ 

ʦʟʤʦʠʰʛʦ״״ʦʠ ʤʘֹוʦʟ  ʙʘʜʘʩʪʤʝʦʚʘʨʜʘʠ ʜʦʥʠʰֹו ʸʥ ʙʘ ʦʥ״ʦ ʠʤʢʦʥ ʤʝʜʠ״ʘʥʜ, ʢʠ ʜʘʨ ʤʫ״ʠʪʠ 

ʚʦץʝ  ʢʦʨʠ ʙʦʩʘʤʘʨʨʦ ʙʘ ʨʦ״ ʤʦʥʜʘ, ʢʘʩʙʠʷʪʠ ʭʫʜʨʦ ʪʘʲʤʠʥ ʢʫʥʘʥʜ.  
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ɼɸʈ ɸʉʆʉʀ ʈɸʄɿʀ ʋʄʋʄʀ ʈʋʐɼ ʅɸʄʋɼɸʅʀ ʄʋʃʊʀʇʃɸʊʌʆʈʄɸ ɹʆ 

ɿɸɹʆʅ׳ʆʀ ɹɸʈʅʆʄɸʉʆɿʀʀ ʄʋʆʉʀʈ 
 

ʅʘʩʨʫʣʣʘʝʚʘ ɼ.׳.,  ʈʠʟʚʦʥʦʚʘ ʋ.ʄ. 

ɼʦʥʠʰʛʦ״ʠ ʪʝʭʥʦʣʦʛʠʠ ʊʦֹוʠʢʠʩʪʦʥ 
 

ʗʢʝ ʘʟ ʤʫ״ʠʤʪʘʨʠʥ ʠʥʪʠʭʦʙ״ʦ ʜʘʨ ʪʘ״ʠʷʠ ʥʘʨʤʘʬʟʦʨ ʠʥʪʠʭʦʙʠ ʧʣʘʪʬʦʨʤʘ ʤʝʙʦʰʘʜ. ʗʢ 

ʫʜʘʥʜ: Web, Desktop ʚʘ Mobile. ʇʣʘʪʬʦʨʤʘʠ ʤʦʙʠʣוʦʠ ʟʝʨʠʥ ʤʘʚֹ״ʘʪʦʨ ʧʣʘʪʬʦʨʤʘץ  ʙʦ ʩʘʙʘʙʠ 

ʬʘʨץʠʷʪ״ʦʠ ֹוʠʜʜʠʠ ʩʠʩʪʝʤʘ, ʙʦʷʜ ʙʘ ץʠʩʤ״ʦʠ IOS ʚʘ Android ʪʘץʩʠʤ ʢʘʨʜʘ ʰʘʚʘʜ [3].  

 ʪʘʨʠʥ ʨʘʚʠʰ ʠʥ ʠʥʪʠʭʦʙʠ ʧʣʘʪʬʦʨʤʘʠ״ʦ ʙʘʨʦʠ ʨʫʰʜ, ʙʝ״ʘʥʛʦʤʠ ʠʥʪʠʭʦʙʠ ʧʣʘʪʬʦʨʤʘ׳

ʘʩʦʩʠʠ ״ʘʜʘʬ ʘʩʪ, ʢʠ ʘʟ ʜʠʛʘʨʦʥ ʙʘʨʪʘʨʠʷʪ ʜʦʜʘ ʤʝʰʘʚʘʜ. ʀʥ ʠʥʪʠʭʦʙ ʢ ʤʘʢ ʤʝʢʫʥʘʜ, ʢʠ ʢʘʜʦʤ 

ʪʝʭʥʦʣʦʛʠʷ״ʦ ʜʘʨ ʪʘ״ʠʷ ʙʝ״ʪʘʨʠʥ ʠʩʪʠʬʦʜʘ ʤʝʰʘʚʘʥʜ. ɼʘʨ ״ʦʣʘʪʝ, ʢʠ ʷʢʝ ʘʟ ʧʣʘʪʬʦʨʤʘ״ʦʠ 

ʠʣʦʚʘʛ  ʜʘʨ ʙʘʡʥʠ ʢʦʨʙʘʨʦʥ ʤʘʲʨʫʬʠʷʪ ʧʘʡʜʦ ʢʫʥʘʜ, ʠʤʢʦʥ ʧʘʡʜʦ ʤʝʰʘʚʘʜ, ʢʠ ʙʘ ʪʘ״ʠʷʠ ʦʥ 

ʪʘʚʘֹוֹו  ʦ ʙʘʨʦʠ ʠʥ ʧʣʘʪʬʦʨʤʘ ʥʘʚʠʰʪʘʰʫʜʘ ʠʣʦʚʘ ʢʘʨʜʘ״ʠ ʙʝʰʪʘʨ ʜʦʜʘ ʰʘʚʘʜ, ʰʦʷʜ ʨʘʤʟ ʪʘʥ״

ʰʘʚʘʜ, ʘʤʤʦ ʜʘʨ ʘʚʚʘʣ ʙʘ ʷʢ ʯʠʟ ʪʘʚʘֹוֹו   .ʢʘʨʜʘʥ ʦʩʦʥʪʘʨ ʘʩʪ ״
 

Kotlin  ʚʘ Jetpack Compose 

Kotlin ʷʢ ʟʘʙʦʥʠ ʙʦ ʤʘץʩʘʜʠ ʫʤʫʤ  ʥʘʚʠʰʪʘʰʫʜʘ ʤʝʙʦʰʘʜ, ʢʠ ʘʟ ֹוʦʥʠʙʠ Jetbrains ʪʘ״ʠʷ 

ʰʫʜʘʘʩʪ. ʍʫʩʫʩʠʷʪʠ ֹוʦʣʠʙʪʘʨʠʥ ʙʘʨʦʠ ʪʘ״ʠʷʛʘʨʦʥ ʠʥ ʠʚʘʟʢʫʥʠʠ ʧʫʨʨʘʠ ʦʥ ʙʦ Java ʙʫʜ. ɹʦ 

ʚʫֹוʫʜʠ ʠʥ, Kotlin ʥʘ ʪʘʥ״ʦ ʟʘʙʦʥʠ JVM ʘʩʪ, ʙʘʣʢʠ ʠʥʯʫʥʠʥ ʤʝʪʘʚʦʥʘʜ ʙʘ ʢʦʜʠ ʫʤʫʤʠ ʚʘ 

Javascript ʪʘʨʪʠʙ ʜʦʜʘ ʰʘʚʘʜ, ʢʠ ʠʥ ʠʤʢʦʥ ʤʝʜʠ״ʘʜ ʦʥ ʙʘʨʦʠ ʪʘ״ʠʷʠ ʙʠʩʸʨʧʣʘʪʬʦʨʤʘ ʠʩʪʠʬʦʜʘ 

ʰʘʚʘʜ. Kotlin ʤʘʲʨʫʬʠʷʪʠ ʙʝʰʪʘʨʨʦ ʜʘʨ ʪʘ״ʠʷʠ Android ʧʘʡʜʦ ʢʘʨʜʘʘʩʪ. ׳ʦʣʦ Jetbrains ʙʘʨʦʠ 

ʤʫʪʦʙʠץ ʢʘʨʜʘʥʠ ʟʘʙʦʥ ʙʘʨʦʠ IOS, ʠʚʘʟʰʘʚʘʥʜʘʛ  ʙʦ Objective-C ʚʘ Swift [7] ʢ ʰʠʰ״ʦʠ ʟʠʸʜ 

ʙʘ ʭʘʨֹו ʤʝʜʠ״ʘʥʜ, ʢʠ ʙʘ ʰʫʤʦ ʠʤʢʦʥ ʜʠ״ʘʜ ʪʦ, ʢʠ ʷʢ ץʘʙʘʪʠ ʫʤʫʤʠʠ ʤʘʥʪʠץʨʦ ʜʘʨ ʙʘʨʥʦʤʘ״ʦʠ 

IOS ʚʘ Android ʤʫʙʦʜʠʣʘ ʢʫʥʝʜ. ʆʥ״ʦ ʠʥ ʪʝʭʥʦʣʦʛʠʷʨʦ Kotlin Multiplatform Mobile (KMM) 

ʤʝʥʦʤʘʥʜ.  

ɹʘ ʰʘʨʦʬʘʪʠ ʠʤʢʦʥʠʷʪ״ʦʠ Kotlin ʙʘʨʦʠ ʪʘʨʪʠʙ ʜʦʜʘʥʠ Javascript ʚʘ Java Bytecode, ʤʦ 

ʤʝʪʘʚʦʥʝʤ ʠʥ ץʘʙʘʪʠ ʤʘʥʪʠץʨʦ ʠʥʯʫʥʠʥ ʜʘʨ ʙʘʨʥʦʤʘ״ʦʠ ʤʠʟʠ ʢʦʨ  ʚʘ ʚʝʙ ʠʩʪʠʬʦʜʘ ʙʘʨʝʤ ʚʘ 

ʠʤʢʦʥʠʷʪʠ ʢʦʨ ʢʘʨʜʘʥʠ ʟʘʙʦʥ ʜʘʨ ʷʢֹוʦʷʛ  ʙʦ ʟʘʙʦʥ״ʦʠ ʤʘʭʩʫʩʠ ʧʣʘʪʬʦʨʤʘ ʠʤʢʦʥ ʤʝʜʠ״ʘʜ, ʢʠ 

ʘʩʙʦʙ״ʦ ʚʘ ʬʫʥʢʩʠʷ״ʦʠ ʤʘʭʩʫʩʠ ʙʦ ״ʘʜʜʠ ʘץʘʣʠ ʢʦʜ״ʦʠ ʛʫʥʦʛʫʥ ʜʘʨ ʧʣʘʪʬʦʨʤʘ״ʦ ʠʩʪʠʬʦʜʘ 

ʰʘʚʘʥʜ [6]. ׳ʘʤʠʥ ʪʘʨʠץ, ʪʘʥ״ʦ UI ʘʣʦ״ʠʜʘ ʙʦץ  ʤʝʤʦʥʘʜ. ɹʠʩʸʨʝ ʘʟ ʦʥ״ʦʝ, ʢʠ ʙʘ ʠʥ ʨʘʚʠʰʠ 

ʨʫʰʜ ʪʘʚʘֹוֹו ʜʦʨʘʥʜ, ʙʘʨʪʘʨ ״  ʤʝʜʠ״ʘʥʜ, ʢʠ ʜʘʨ ʷʢ ץʘʙʘʪʠ ʫʤʫʤʠʠ ʤʘʥʪʠץ ʪʘʚʘץץʫʬ ʢʫʥʘʥʜ, 

ʘʤʤʦ ʰʫʤʦ ʤʝʪʘʚʦʥʝʜ ʧʝʰʪʘʨ ʨʘʚʝʜ. 

Jetpack Compose ʷʢ ʬʨʝʡʤʚʦʨʢʠ ʛʨʘʬʠʢʠʠ ʜʝʢʣʘʨʘʪʠʚ , ʨʝʘʢʪʠʚ  ʚʘ ʜʘʚʣʘʪ  ʘʩʪ, ʢʠ ʘʟ 

 ʠʷ״ʦ ʜʘʨ Android ʪʘ״ʘʤʯʫʥ ʘʩʙʦʙʠ ʥʘʚ ʙʘʨʦʠ ʩʦʭʪʘʥʠ ʠʥʪʝʨʬʝʡʩ״ *ʦʥʠʙʠ Googleוֹ

ʰʫʜʘʘʩʪ. ɹʘʲʜʪʘʨ, Jetbrains ʙʘ ʪʘ״ʠʷʠ ʬʨʝʡʤʚʦʨʢ ʤʘʰסʫʣ ʰʫʜ ʚʘ ʠʤʢʦʥ ʜʦʜ, ʢʠ ʦʥ ʥʘ ʪʘʥ״ʦ 

ʙʘʨʦʠ Android, ʙʘʣʢʠ ʙʘʨʦʠ ʪʘ״ʠʷʠ ʤʠʟʠ ʢʦʨ  ʚʘ ʚʝʙ ʠʩʪʠʬʦʜʘ ʰʘʚʘʜ. ɼʘʨ ʘʡʥʠ ʟʘʤʦʥ, 

Compose for Web ʘʟ ʚʝʨʩʠʷ״ʦʠ Android ʚʘ Desktop ʙʘ ʪʘʚʨʠ ʥʘʟʘʨʨʘʩ ʬʘʨץ ʤʝʢʫʥʘʜ ʚʘ ʠʤʢʦʥʠ 

ʠʩʪʠʬʦʜʘʠ ʜʫʙʦʨʘʠ ʨʘʤʟʠ UI-ʨʦ ʙʘʨʦʠ ʧʣʘʪʬʦʨʤʘʠ ʚʝʙ ʘʟ ʙʘʡʥ ʤʝʙʘʨʘʜ. Jetbrains ʢʦʨ ʢʘʨʜʘ 

ʠʩʪʦʜʘʘʩʪ, ʢʠ ʫʩʫʣʠ ʥʘʚʠ ʨʝʥʜʝʨʠʥʛʨʦ ʠʣʦʚʘ ʢʫʥʘʜ, ʢʠ ʙʦʷʜ ʠʥ ʭʫʩʫʩʠʷʪʨʦ ʙʘʨʛʘʨʜʦʥʘʜ, ʘʤʤʦ 

  .ʨʠʙʘʚʠʠ ʪʝʭʥʦʣʦʛʠʷ ʜʘʩʪʨʘʩ ʘʩʪוʦ ʷʢ ʚʝʨʩʠʷʠ ʪʘֹ״ʦʣʦ ʪʘʥ״

ɺʘʟʲʠʷʪʠ ʰʘʙʝ״ ʙʦ IOS ʙʘ ʚʫֹוʫʜ ʤʝʦʷʜ, ɼʘʩʪʛʠʨʠʠ Compose ʜʘʨ ʠʥ ʧʣʘʪʬʦʨʤʘ ʪʘʥ״ʦ ʜʘʨ 

ʚʝʨʩʠʷʠ ʪʘֹוʨʠʙʘʚʠʠ ʬʨʝʡʤʚʦʨʢ ʜʘʩʪʨʘʩ ʘʩʪ. ɼʘʨ ʤʠʩʦʣ״ʦʠ ʨʘʤʟ  ʘʟ Jetbrains ʙʦ ʠʩʪʠʬʦʜʘ ʘʟ 

ʚʝʨʩʠʷʠ ʪʘֹוʨʠʙʘʚ  [8]. 
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ɹʦ ʜʘʨʥʘʟʘʨʜʦʰʪʠ ʤʘʲʨʫʬʠʷʪʠ ʠʤʢʦʥʠʷʪʠ Kotlin ʜʘʨ ״ʘʤʢʦʨ  ʙʦ ʘʙʟʦʨ״ʦʠ ʘʩʣʠʠ 

ʧʣʘʪʬʦʨʤʘʠ ʠʥʪʠʭʦʙʰʫʜʘ, ץʘʡʜ ʢʘʨʜʘʥ ʤʫ״ʠʤ ʘʩʪ, ʢʠ ʠʩʪʠʬʦʜʘʠ ʘʙʟʦʨ״ʦʠ ʧʣʘʪʬʦʨʤʘʠ ʚʘʪʘʥ  

ʜʘʨ ʨʘʤʟʠ ʤʫʰʪʘʨʘʢ ʠʤʢʦʥʥʦʧʘʟʠʨ ʘʩʪ. ɸʟ ʠʥ ʨ , ʚʦʙʘʩʪʘʛ  ʙʦʷʜ ʘʟ ʢʠʪʦʙʭʦʥʘ״ʦ ʚʘ 

ʬʨʝʡʤʚʦʨʢ״ʦʝ, ʢʠ ʙʦ ʟʘʙʦʥʠ Kotlin ʪʘ״ʠʷ ʰʫʜʘʘʥʜ, ʠʙʦʨʘʪ ʙʦʰʘʥʜ. 

ɸʟ ʥʫץʪʘʠ ʥʘʟʘʨʠ ʢʦʨ, ʜʘʨ ʧʣʘʪʬʦʨʤʘ״ʦʠ ʤʠʟʠ ʢʦʨ , Kotlin JVM-ʨʦ ʠʩʪʠʬʦʜʘ ʤʝʙʘʨʘʜ ʚʘ 

ʪʘץʨʠʙʘʥ ʙʘ ʟʘʙʦʥʠ Java ʙʘʨʦʙʘʨ ʘʩʪ, ʢʠ ʭʫʜʨʦ ʜʘʨ ʪʘ״ʠʷʠ Backend ʚʘ Desktop ʟʘʙʦʥʠ 

ʙʦʵʲʪʠʤʦʜ ʚʘ ʠֹוʨʦʢʫʥʘʥʜʘ ʩʦʙʠʪ ʢʘʨʜʘʘʩʪ. ɼʘʨ ʪʘ״ʠʷʠ ʚʝʙ, Kotlin ʘʟ Javascript ʧʘʩʪʪʘʨ ʘʩʪ, 

ʘʤʤʦ ʠֹוʨʦʠʰ ʭʝʣʝ ʭʫʙ ʘʩʪ ʚʘ ״ʦʣʦ ʠʥ ʟʘʙʦʥ ʙʘʨʦʠ ʥʘʚʠʰʪʘʥʠ ʢʠʪʦʙʭʦʥʘ״ʦ ʙʘʨʦʠ Javascript 

ʬʘʲʦʣʦʥʘ ʠʩʪʠʬʦʜʘ ʤʝʰʘʚʘʜ. ɼʘʨ ʪʘ״ʠʷʠ Android, Kotlin ʟʘʙʦʥʠ ʤʘʭʩʫʩʠʩʪ ʚʘ ʘʟ ʠʥ ʨ  ʠֹוʨʦʠ 

ʙʝ״ʪʘʨʠʥʠ ʠʤʢʦʥʧʘʟʠʨʨʦ ʢʘʬʦʣʘʪ ʤʝʜʠ״ʘʜ. ɼʘʨ ʧʘ״ʣ ʠ IOS, Kotlin LLVM-ʨʦ ʙʘʨʦʠ ʪʘʨʪʠʙ 

ʜʦʜʘʥ ʚʘ ʦʧʪʠʤʠʟʘʪʩʠʷʠ ʤʘʭʩʫʩ  ʠʩʪʠʬʦʜʘ ʤʝʙʘʨʘʜ, ʙʘ ʤʠʩʣʠ Swift, ʟʘʙʦʥʠ ʤʘʭʩʫʩʠʠ IOS [5], 

ʢʠ ʜʘʨ ʥʘʪʠֹוʘ ʠֹוʨʦʠ ʰʘʙʝ״ ʙʘ ʜʘʩʪ ʤʝʦʷʜ. 

ɼʘʨ ʧʘ״ʣ ʠ IOS, ʂʦʪʣʠʥ LLVM-ʨʦ ʙʘʨʦʠ ʪʘʨʪʠʙ ʜʦʜʘʥ ʚʘ ʦʧʪʠʤʠʟʘʪʩʠʷʠ ʤʘʭʩʫʩ  

ʠʩʪʠʬʦʜʘ ʤʝʙʘʨʘʜ, ʙʘ ʤʠʩʣʠ Swift, ʟʘʙʦʥʠ ʤʘʭʩʫʩʠʠ IOS [5], ʢʠ ʜʘʨ ʥʘʪʠֹוʘ ʠֹוʨʦʠ ʰʘʙʝ״ ʙʘ 

ʜʘʩʪ ʤʝʦʷʜ.  

Dart ʚʘ Flutter 
 

Dart ʷʢ ʟʘʙʦʥʠ ʙʦ ʤʘץʩʘʜʠ ʫʤʫʤ  ʩʦʭʪʘʰʫʜʘ ʤʝʙʦʰʘʜ, ʢʠ ʘʟ ֹוʦʥʠʙʠ Google* ʪʘ״ʠʷ 

ʰʫʜʘʘʩʪ. ɿʘʙʦʥ ʙʘ ʠʩʪʠʬʦʜʘ ʜʘʨ ʟʘʤʠʤʘ״ʦʠ ʤʫʰʪʘʨ  ʥʠʛʘʨʦʥʠʜʘ ʰʫʜʘʘʩʪ, ʤʫʤʢʠʥ ʘʩʪ ʙʘ 

ʨʘʤʟʠ ʤʦʰʠʥ ʚʘ Javascript ʪʘʨʪʠʙ ʜʦʜʘ ʰʘʚʘʜ. ɺʘץʪʝ ʢʠ ʠʥ ʟʘʙʦʥ ʥʘʰʨ ʰʫʜ, ʤʘʲʨʫʬʠʷʪʠ ʟʠʸʜ 

ʧʘʡʜʦ ʥʘʢʘʨʜ, ʘʤʤʦ ʠʩʪʠʬʦʜʘʠ ʦʥ ʙʦ ʧʘʡʜʦʠʰʠ ʬʨʝʡʤʚʦʨʢʠ Flutter ʘʬʟʦʠʰ ʸʬʪ. 

Flutter ʷʢ ʬʨʝʡʤʚʦʨʢʠ ʛʨʘʬʠʢʠʠ ʜʝʢʣʘʨʘʪʠʚ , ʨʝʘʢʪʠʚ  ʚʘ ʜʘʚʣʘʪ  ʘʩʪ, ʢʠ ʘʟ ֹוʦʥʠʙʠ 

Google ʪʘ״ʠʷ ʰʫʜʘʘʩʪ* [1]. ɸʢʩʘʨʠ ʠʥ ʬʨʝʡʤʚʦʨʢ״ʦ ״ʘʤ ʘʟ ֹוʠ״ʘʪʠ ʪʘʚʩʠʬ ʚʘ ״ʘʤ ʜʘʨ ʠʩʪʠʬʦʜʘ 

ʙʘ ״ʘʤ ʤʦʥʘʥʜʘʥʜ, ʢʠ ʙʘ ʰʫʤʦ ʠʤʢʦʥ ʤʝʜʠ״ʘʜ, ʢʠ ʜʘʨ ״ʦʣʘʪʠ ʟʘʨʫʨ  ʙʘ ʬʨʝʡʤʚʦʨʢʠ ʜʠʛʘʨ 

ʛʫʟʘʨʝʜ ʚʘ ץʠʩʤʠ ʟʠʸʜʠ ʜʦʥʠʰʨʦ ʥʠʛʦ״ ʜʦʨʝʜ. Flutter ʘʟ ʦʥ ʩʘʙʘʙ ʤʘʲʨʫʬʠʷʪ ʧʘʡʜʦ ʢʘʨʜʘʘʩʪ, 

ʢʠ ʦʥ ʙʘ ʰʫʤʦ ʠʤʢʦʥ ʤʝʜʠ״ʘʜ, ʢʠ ʟʘʤʠʤʘ״ʦʠ Android ʚʘ IOS ʘʟ ʷʢ ʨʘʤʟʠ ʫʤʫʤ  ʙʘʨʦʠ ʤʘʥʪʠץ 

ʚʘ UI ʵֹוʦʜ ʢʫʥʝʜ. Flutter ʤʫ״ʘʨʨʠʢʠ ʛʨʘʬʠʢʠʠ Skia-ʨʦ ʠʩʪʠʬʦʜʘ ʤʝʙʘʨʘʜ, ʢʠ ʙʘ ʦʥ ʠʤʢʦʥ 

ʤʝʜʠ״ʘʜ ʧʠʢʩʝʣ״ʦʠ ʭʫʜʨʦ ʜʘʨ ʵʢʨʘʥ ʥʘʤʦʠʰ ʜʠ״ʘʜ, ʢʠ ʙʘ ʪʫʬʘʡʣʠ ʦʥ ʜʫʙʦʨʘ ʠʩʪʠʬʦʜʘ 

ʙʫʨʜʘʥʠ ʨʘʤʟʠ UI ʠʤʢʦʥʧʘʟʠʨ ʰʫʜ. ʆʥ ʠʥʯʫʥʠʥ ʙʘʨʦʠ ʵֹוʦʜʠ ʠʥʪʝʨʬʝʡʩ״ʦʠ ʢʦʤʠʣʘʥ ʙʝʥʘʟʠʨ 

ʢ ʤʘʢ ʤʝʢʫʥʘʜ, ʛʘʨʯʘʥʜʝ, ʢʠ Flutter ʜʦʨʦʠ ʫʥʩʫʨ״ʦʠ ʦʤʦʜʘ ʜʘʨ ʩʘʙʢ״ʦʠ Material (Android) ʚʘ 

Cupertino (IOS) ʤʝʙʦʰʘʜ. ɼʘʨ ʨʫʰʜʠ ʙʠʩʸʨ ʧʣʘʪʬʦʨʤʘʠ ʤʦʙʠʣ , 

ʌʨʝʡʤʚʦʨʢ ʠʥʯʫʥʠʥ ʙʘ ʰʫʤʦ ʠʤʢʦʥ ʤʝʜʠ״ʘʜ, ʢʠ ʘʟ ʷʢ ʢʦʜ ʙʘʨʥʦʤʘ״ʦʠ ʤʠʟʠ ʢʦʨ  ʚʘ ʚʝʙ 

ʵֹוʦʜ ʢʫʥʝʜ. ׳ʘʨʜʫʠ ʠʥ ʚʘʨʠʘʥʪ״ʦ ״ʘʥ ʟ ʜʘʨ ״ʦʣʠ ʪʘ״ʠʷ ״ʘʩʪʘʥʜ. ʀʤʢʦʥʠʷʪʠ ʪʘ״ʠʷʠ ʙʘʨʥʦʤʘ״ʦ 

ʜʘʨ Flutter Desktop ʘʣʣʘʢʘʡ ʜʘʨ ֹוʘ״ʦʥʠ ʚʦץʝ  ʘʟ ֹוʦʥʠʙʠ ʷʢ ץʘʪʦʨ ʰʠʨʢʘʪ״ʦ ʩʘʥֹוʠʜʘ 

ʤʝʰʘʚʘʜ. ɺʝʙ-ʙʘʨʥʦʤʘ״ʦ ʙʦ Flutter ʜʘʨ ʘʡʥʠ ʟʘʤʦʥ Canvas-ʨʦ ʠʩʪʠʬʦʜʘ ʤʝʙʘʨʘʥʜ ʚʘ ʷʢ ץʘʪʦʨ 

ʭʘʪʦʛʠ״ʦʠ ʤʘʨʙʫʪ ʙʘ ʠʥ ʨʘʚʠʰ ʜʦʨʘʥʜ, ʢʠ ʰʫʤʦʨʦ ʤʘֹוʙʫʨ ʤʝʢʫʥʘʥʜ, ʢʠ ʢʦʜʠ ʠʣʦʚʘʛʠʨʦ 

ʤʘʭʩʫʩʘʥ ʙʘʨʦʠ ʚʝʨʩʠʷʠ ʚʝʙʠ ʙʘʨʥʦʤʘ ʥʘʚʠʩʝʜ. 

ɼʘʨ ʢʦʥʬʨʦʥʩʠ Flutter Forward [9] ʪʘ״ʠʷʛʘʨʦʥ ʷʢ ץʘʪʦʨ ʥʘʚʦʚʘʨ  ʚʘ ʥʘʚʩʦʟʠʨʦ ʵʲʣʦʥ 

ʢʘʨʜʘʥʜ. ɼʘʨ ʙʘʡʥʠ ʨ ʡʭʘʪʠ ʭʫʩʫʩʠʷʪ״ʦʠ ʜʘʨʧʝʰʠʩʪʦʜʘ ʛʫʬʪʘ ʰʫʜ, ʢʠ Flutter ʜʘʨ ʦʷʥʜʘ Web 

Assembly -ʨʦ ʜʘʩʪʛʠʨ  ʤʝʢʫʥʘʜ, ʢʠ ʤʝʪʘʚʦʥʘʜ ʙʘʲʟʝ ʤʫʰʢʠʣʦʪʠ ʤʘʚֹוʫʜʘʨʦ ʙʦ ʠʩʪʠʬʦʜʘʠ ʦʥ 

ʙʘʨʦʠ ʪʘ״ʠʷʠ ʚʝʙ ״ʘʣ ʢʫʥʘʜ. 

Flutter ʚʘ Dart ʙʘ ʪʘ״ʠʷʠ ʙʠʩʸʨʧʣʘʪʬʦʨʤʘ״ʦ ʜʠץץʘʪʠ ֹוʠʜʜ  ʜʦʜʘ, ʥʘʚʠʰʪʘʥʠ ʬʫʥʢʩʠʷ״ʦʠ 

ʟʫʜ-ʟʫʜ ʟʘʨʫʨʠʨʦ ʦʩʦʥʪʘʨ ʤʝʢʫʥʘʥʜ, ʙʘ ʤʦʥʘʥʜʠ ʠʩʪʠʬʦʜʘʠ ʥʠʛʘ״ʜʦʨʠʠ ʤʘ״ʘʣʣ , ʢʠ ʜʘʨ ״ʘʨ 
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ʷʢ ʧʣʘʪʬʦʨʤʘ ʦʣ  ʘʩʪ, ʠʣʦʚʘ ʙʘʨ ʠʥ, ʪʝʭʥʦʣʦʛʠʷ ʥʠʩʙʘʪ ʙʘ Kotlin ʚʘ Compose ʙʘʨʢʘʤʦʣʪʘʨ ʘʩʪ, 

ʘʤʤʦ ʠʥ ʩʘʤʪ ʤʘʲʥʦʠ ʦʥʨʦ ʜʦʨʘʜ, ʢʠ ʠʩʪʠʬʦʜʘʠ ʬʫʥʢʩʠʷ״ʦʠ ʘʩʣʠʠ ʧʣʘʪʬʦʨʤʘ״ʦ ʜʫʰʚʦʨ 

ʘʩʪ. ʄʫʤʢʠʥ ʘʩʪ, ʢʠ ʠʥ ʤʘʩʲʘʣʘ ʜʘʨ ʦʷʥʜʘ ʭʘʣ ʰʘʚʘʜ, ʟʝʨʦ ʜʘʨ ʢʦʥʬʝʨʝʥʮʠʷ ʛʫʬʪʘ ʰʫʜ, ʢʠ ʘʟ 

ʨʫʠ ʠʥ ʤʘʩʲʘʣʘ ʢʦʨ ʜʘʚʦʤ ʜʦʨʘʜ. ʀʥ ʠʥʯʫʥʠʥ ʤʘʲʥʦʠ ʦʥʨʦ ʜʦʨʘʜ, ʢʠ Flutter ʜʘʨ ״ʘʤʘ 

ʧʣʘʪʬʦʨʤʘ״ʦ ʘʟ ֹוʠ״ʘʪʠ ʠֹוʨʦʠʰ ʘʟ ʟʘʙʦʥ״ʦʠ ʤʘʭʩʫʩ  ʧʘʩʪʪʘʨ ʘʩʪ, ʘʤʤʦ, ʪʘʚʨʝ ʢʠ ʰʫʤʦ ʜʘʨ 

ʨʘʩʤ״ʦʠ 1 ʚʘ 2 ʤʝʙʠʥʝʜ, ʬʘʨץʠʷʪ ʭʝʣʝ ʭʫʨʜ ʘʩʪ ʚʘ ʜʘʨ ʘʢʩʘʨʠ ״ʦʣʘʪ״ʦ ʥʦʯʠʟ ʭʦ״ʘʜ ʙʫʜ. 

ʉʘʨʬʠ ʥʘʟʘʨ ʘʟ ʠʥ ʬʫʥʢʩʠʷ ʚʘ ʪʘֹוʨʠʙʘʠ ʭʝʣʝ ʭʫʙʠ ʢʦʨʙʘʨ, ʯʘʥʜ ʧʝʰʥʠ״ʦʜ ʙʘʨʦʠ ʢʦʨ ʙʦ 

Flutter ʚʫֹוʫʜ ʜʦʨʘʜ ʚʘ ʪʦ ״ʦʣ ʦʥʨʦ ʘʩʦʩʘʥ ʪʘ״ʠʷʛʘʨʦʥʠ ʤʫʩʪʘץʠʣ ʠʩʪʠʬʦʜʘ ʤʝʙʘʨʘʥʜ. 
 

Javascript ʚʘ React Native 

ʊʠʙץʠ ʥʘʟʘʨʩʘʥֹוʠʠ ʩʦʣʦʥʘʠ Stack Overflow ʠʤʨ ʟ ʟʘʙʦʥʠ ʤʘʲʤʫʣʪʘʨʠʥ Javascript ʘʩʪ. ʀʥ 

ʷʢ ʟʘʙʦʥʠ ʜʠʥʘʤʠʢ  ʩʦʭʪʘʰʫʜʘʘʩʪ, ʢʠ ʘʩʦʩʘʥ ʜʘʨ ʪʘ״ʠʷʠ ʚʝʙ ʠʩʪʠʬʦʜʘ ʤʝʰʘʚʘʜ. ׳ʦʣʦ ץʘʨʠʙ 

ʷʛʦʥ ʩʘʡʪ ʙʝ ʠʩʪʠʬʦʜʘ ʘʟ ʦʥ ʢʦʨ ʢʘʨʜʘ ʥʘʤʝʪʘʚʦʥʘʜ ʚʘ ʟʘʙʦʥ״ʦʠ ץʘʙʣʘʥ ʙʘʨʨʘʩʠh ʫʜʘ ʭʫʜʨʦ ʙʘ 

Javascript ʤʫʨʘʪʪʘʙ ʤʝʢʫʥʘʥʜ, ʪʦ ʠʩʪʠʬʦʜʘʠ ʦʥ״ʦ ʜʘʨ ʬʨʦʥʪʝʥʜ ʠֹוʦʟʘʪ ʜʦʜʘ ʰʘʚʘʜ. ɸʟ ʩʘʙʘʙʠ 

ʤʘʲʨʫʬʠʷʪʠ ʭʫʜ, ʠʥ ʟʘʙʦʥ ץʦʜʠʨ ʙʫʜ, ʢʠ ʙʝʨʫʥ ʘʟ ʬʨʦʥʪ ʛʫʟʘʨʘʜ ʚʘ ״ʦʣʦ ʦʥ ʤʝʪʘʚʦʥʘʜ ʙʘʨʦʠ 

ʘʤʘ ʛʫʥʘ ʨʫʰʜ ʠʩʪʠʬʦʜʘ ʰʘʚʘʜ, ʛʘʨʯʘʥʜʝ ʢʠ ʟʘʙʦʥʠ ʘʩʦʩ״  ʙʘʨʦʠ ʪʘ״ʠʷʠ ʟʘʤʠʤʘ״ʦʠ ʤʫʰʪʘʨ  

 .ʘʤʯʫʥʦʥ ʠʩʪʠʬʦʜʘ ʤʝʰʘʚʘʜ״

React Native ʬʨʝʡʤʚʦʨʢʝʩʪ, ʢʠ ʘʟ ֹוʦʥʠʙʠ Facebook** ʪʘ״ʠʷ ʰʫʜʘʘʩʪ, ʢʠ ʙʘ ʰʫʤʦ 

ʠʤʢʦʥ ʤʝʜʠ״ʘʜ ʙʘʨʥʦʤʘ״ʦʠ Android, IOS ʚʘ ʚʝʙʨʦ ʜʘʨ ʘʩʦʩʠ ʢʦʜʠ ʫʤʫʤ  ʩʦʟʝʜ 

[2]. Javascript, ʙʘ ʤʦʥʘʥʜʠ Dart, ʟʘʙʦʥʠ ʤʘʭʩʫʩ  ʙʘʨʦʠ ʩʠʩʪʝʤʘ״ʦʠ ʤʦʙʠʣ  ʥʝʩʪ, ʘʤʤʦ 

 ʘʨ ʷʢ״ ʦʠ ʙʦ Javascript ʥʘʚʠʰʪʘʰʫʜʘ ʙʘ״ʘʥʛʦʤʠ ʠʩʪʠʬʦʜʘʠ React Native, ʫʥʩʫʨ״

ʧʣʘʪʬʦʨʤʘʠ ʘʩʣ  ʠʥʪʠץʦʣ ʜʦʜʘ ʤʝʰʘʚʘʥʜ [4], ʢʠ ʟʘʨʫʨʘʪʠ ʤʫ״ʘʨʨʠʢʠ ʛʨʘʬʠʢʠʠ ʠʣʦʚʘʛʠʨʦ 

ʘʟ ʙʘʡʥ ʤʝʙʘʨʘʜ. ʙʦ ʌʣʫʪʪʝʨ.  

ʄʠʩʣʠ ReactJs, React Native ʬʨʝʡʤʚʦʨʢʠ ʤʠʥʠʤʘʣʠʩʪʠʩʪ, ʢʠ ʪʘʥ״ʦ ʯʠʟ״ʦʠ ʟʘʨʫʨʠʨʦ 

ʪʘʲʤʠʥ ʤʝʢʫʥʘʜ ʚʘ ʙʘʨʦʠ ʠʩʪʠʬʦʜʘ ʙʦ ʢʠʪʦʙʭʦʥʘ״ʦʠ ʪʘʨʘʬʠ ʩʝʶʤ ʪʘʨ״ʨʝʟ  

ʰʫʜʘʘʩʪ. React Native ʙʦ ʙʠʩʸʨ ʢʠʪʦʙʭʦʥʘ״ʦʠ ʤʘʰ״ʫʨʠ Web ʚʘ ReactJs ʤʫʚʦʬʠץ ʘʩʪ, ʘʤʤʦ 

ʧʝʰ ʘʟ ʠʣʦʚʘ ʢʘʨʜʘʥʠ ʚʦʙʘʩʪʘʛ  ʙʘ ʣʦʠ״ʘ, ʙʦʚʘʨ  ʘʩʪ. ʀʣʦʚʘ ץʦʩʠʣ ʢʫʥʝʜ, ʢʠ ʦʥ ʤʫʚʦʬʠ״ 

ʙʘʨ ʠʥ, React Native ʜʦʨʦʠ ʷʢ ץʘʪʦʨ ʢʠʪʦʙʭʦʥʘ״ʦʠ ʪʘʨʘʬʠ ʩʝʶʤ ʘʩʪ, ʢʠ ʤʘʭʩʫʩ ʙʘʨʦʠ ʦʥ 

ʪʘʨ״ʨʝʟ  ʰʫʜʘʘʩʪ. 

React Native ʙʘʨʦʠ ʪʘ״ʠʷʠ ʤʦʙʠʣ  ʚʘ ʙʠʩʸʨʧʣʘʪʬʦʨʤʘ״ʦ ʭʝʣʝ ʤʘʲʤʫʣ ʘʩʪ, ʘʩʦʩʘʥ ʘʟ ʦʥ 

ʩʘʙʘʙ, ʢʠ ʦʥ ʙʘ ʙʠʩʸʨ ʪʘ״ʠʷʛʘʨʦʥʠ ʧʝʰʨʘʬʪʘ ʰʠʥʦʩ ʭʦ״ʘʜ ʙʫʜ, ʠʣʦʚʘ ʙʘʨ ʠʥ, ʦʥ ʜʘʨ ʙʦʟʦʨʠ 

ʤʝ״ʥʘʪ ʤʘʲʤʫʣ ʘʩʪ. ɹʦ ʚʫֹוʫʜʠ ʠʥ, ʦʥ ʘʟ ֹוʠ״ʘʪʠ ʢʦʨ ʜʘʨ ʧʣʘʪʬʦʨʤʘ״ʦʠ ʤʦʙʠʣ  ʷʢ ʥʫץʩʦʥʠ 

ʠʜʜוֹ  ʜʦʨʘʜ. 

ɸʟʙʘʩʢʠ Javascript ʟʘʙʦʥʠ ʤʘʭʩʫʩʠʠ ʪʘ״ʠʷʠ ʧʣʘʪʬʦʨʤʘ״ʦʠ ʤʦʙʠʣ  ʥʝʩʪ, ʙʘʨʥʦʤʘ״ʦʝ, 

ʢʠ ʜʘʨ ʦʥ ʙʦ ʠʩʪʠʬʦʜʘ ʘʟ React Native ʢʦʨ ʜʘʨ ʜʫ ʨʠʰʪʘ ʥʘʚʠʰʪʘ ʰʫʜʘʘʥʜ, ʢʠ ʷʢʝ ʘʟ ʦʥ״ʦ 

ʙʘʨʦʠ ʫʥʩʫʨ״ʦʠ ʛʨʘʬʠʢʠʠ ʘʟ Javascript ʠʥʪʠץʦʣ ʜʦʜʘʰʫʜʘ ʙʘ ʫʥʩʫʨ״ʦʠ ʤʘ״ʘʣʣ  ʤʘʩʲʫʣ 

ʘʩʪ, ʨʠʰʪʘʠ ʜʫʶʤ ʜʘʨ ʥʘʚʙʘʪʠ ʭʫʜ ʤʫ״ʘʨʨʠʢʠ ʘʩʣʠʠ Javascript-ʨʦ ʠʩʪʠʬʦʜʘ ʤʝʙʘʨʘʜ. 

ʤʘʥʪʠץʠ ʙʘʨʥʦʤʘʨʦ ʜʘʨ ʦʥ ʠֹוʨʦ ʢʫʥʘʜ. ʀʥ ʜʫ ʨʠʰʪʘ ʙʦ ʷʢʜʠʛʘʨ ʪʘʚʘʩʩʫʪʠ ʧʫʣ ʤʫʦʰʠʨʘʪ 

ʤʝʢʫʥʘʥʜ. ʀʥ, ʜʘʨ ʥʘʚʙʘʪʠ ʭʫʜ, ʙʦʠʩʠ ʪʘʲʭʠʨʠ ʠʣʦʚʘʛ  ʤʝʛʘʨʜʘʜ. ɹʘʨʥʦʤʘ״ʦʝ, ʢʠ ʙʦ ʠʥ 

ʨʦ״ ʥʘʚʠʰʪʘ ʰʫʜʘʘʥʜ, RAM ʙʝʰʪʘʨ ʪʘʣʘʙ ʤʝʢʫʥʘʥʜ, ʧʨʦʪʩʝʩʩʦʨʨʦ ʙʝʰʪʘʨ ʙʦʨ ʤʝʢʫʥʘʥʜ 

ʚʘ ʜʘʩʪʛʦ״״ʦʨʦ ʪʝʟʪʘʨ ʭʦʣ  ʤʝʢʫʥʘʥʜ. ɸʟ ʠʥ ʨ, ʙʘʨʦʠ ʚʘʟʠʬʘ״ʦʠ ʤʫʨʘʢʢʘʙ ʪʘʚʩʠʷ ʜʦʜʘ 

ʤʝʰʘʚʘʜ, ʢʠ ʤʦʜʫʣ״ʦʠ ʤʘʭʩʫʩʠʨʦ ʙʦ ʟʘʙʦʥʠ ʤʘʭʩʫʩʠʠ ʧʣʘʪʬʦʨʤʘ ʥʘʚʠʩʝʜ. 
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ʄʫץʦʠʩʘʠ ʠֹוʨʦʠ ״ʘʤʘʠ ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʜʘʨ ʠʥ ʤʘץʦʣʘ ʦʚʘʨʜʘʰʫʜʘ [10] ʜʘʨ ʨʘʩʤ״ʦʠ 

ʟʝʨʠʥ ʜʠʜʘʥ ʤʫʤʢʠʥ ʘʩʪ. ׳ʘʤʯʫʥ ʥʠʰʦʥʜʠ״ʘʥʜʘ, ʜʫ ʘʣʛʦʨʠʪʤʠ ״ʠʩʦʙʢʫʥʠʠ ʘʜʘʜʠ ˊ 

ʠʩʪʠʬʦʜʘ ʰʫʜʘʘʩʪ. 
 

 
 

ʈʘʩʤʠ 1. - ʉʘʥֹוʠʰʠ ʧʫʨʰʠʜʜʘʪʠ ʭʦʪʠʨʘ (ʘʣʛʦʨʠʪʤ  

Gauss-Legendre) ʙʘʨʦʠ Android 
 

 
 

ʈʘʩʤʠ 2. - ʉʘʥֹוʠʰʠ ʧʫʨʰʠʜʜʘʪʠ CPU (algorithm  

Borwein) ʙʘʨʦʠ Android 
 

  ʄʫʚʦʬʠץʠ ʥʘʪʠֹוʘ״ʦʠ ʩʘʥֹוʠʰ ʤʘʲʣʫʤ ʘʩʪ, ʢʠ ʨʘʤʟʠ ʚʘʪʘʥ  ʩʘʤʘʨʘʥʦʢʪʘʨʠʥ ʙʦץ 

ʤʝʤʦʥʘʜ. React-native, ʙʦ ʠʩʪʠʬʦʜʘ ʘʟ ʟʘʙʦʥʠ ʪʘʬʩʠʨʰʫʜʘ, ʢʠ ʙʘʨʦʠ ʩʠʩʪʝʤʘ ʤʘʭʩʫʩ  ʥʝʩʪ, 

ʤʫʰʢʠʣʦʪʠ ʟʠʸʜʨʦ ʘʟ ʩʘʨ ʤʝʛʫʟʘʨʦʥʘʜ ʚʘ ʩʠʩʪʝʤʘʨʦ ʥʠʩʙʘʪ ʙʘ ״ʘʣʣʠ ʜʠʛʘʨ ʭʝʣʝ ʙʝʰʪʘʨ ʙʦʨ 

ʤʝʢʫʥʘʜ. ʌʣʫʪʪʝʨ ʟʘʙʦʥʠ ʪʘʨʪʠʙʜʦʜʘʰʫʜʘʨʦ ʠʩʪʠʬʦʜʘ ʤʝʙʘʨʘʜ, ʢʠ ʙʘ ʦʥ ʠʤʢʦʥ ʤʝʜʠ״ʘʜ, ʢʠ 

ʠʜʜוֹ ʘʤ ʪʘʣʘʙʦʪʠ ʭʦʪʠʨʘ ʘʟ React-native ʙʘ ʪʘʚʨʠ״ ʘʪʠ ʩʘʨʙʦʨʠʠ CPU ʚʘ״ʠוֹ ʘʤ ʘʟ״  ʙʘʨʪʘʨ  
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ʜʠ״ʘʜ. ʌʣʫʪʪʝʨ ʪʦ ״ʦʣ ʘʟ ʟʘʙʦʥ״ʦʠ ʤʘʭʩʫʩ  ʧʘʩʪʪʘʨ ʘʩʪ, ʘʤʤʦ ʜʘʨ ʠʥ ʤʘʚʨʠʜ ʬʘʨץʠʷʪ ʥʦʯʠʟ 

ʘʩʪ, ʙʘʭʫʩʫʩ ʘʟ ʥʠʛʦ״ʠ ʠʩʪʠʬʦʜʘʠ ʭʦʪʠʨʘ. 

 ʘʜ, ʢʠ ʢʦʜʨʦ ʙʘʨʦʠ״ʦʠ ʜʘʨ ʙʦʣʦ ʟʠʢʨʰʫʜʘ ʙʘ ʰʫʤʦ ʠʤʢʦʥ ʤʝʜʠ״ʘʨ ʷʢʝ ʘʟ ʪʝʭʥʦʣʦʛʠʷ׳

ʪʘ״ʠʷʠ ʟʘʤʠʤʘ״ʦ ʙʘʨʦʠ ʷʢʯʘʥʜ ʧʣʘʪʬʦʨʤʘ ʜʫʙʦʨʘ ʠʩʪʠʬʦʜʘ ʙʘʨʝʜ, ʙʦ ʪʘץʨʠʙʘʥ ״ʘʤʦʥ ʤʠץʜʦʨʠ 

ʢʦʨ ʚʘ ʚʘץʪ ʤʘ״ʩʫʣʦʪʠ ʙʝʰʪʘʨ ʙʘ ʜʘʩʪ ʦʨʝʜ. ׳ʘʨ ʷʢʠ ʦʥ״ʦ ʜʦʨʦʠ ʧʣʘʪʬʦʨʤʘ״ʦʠ ʛʫʥʦʛʫʥʠ 

ʤʘץʩʘʜʥʦʢ ʤʝʙʦʰʘʥʜ, ʘʟ ʠʥ ʨ  React Native ʜʘʨ ʀʥʪʝʨʥʝʪ ʘʲʣʦ ʢʦʨ ʤʝʢʫʥʘʜ, Kotlin ʚʘ Compose 

ʙʘ ʰʫʤʦ ʠʤʢʦʥ ʤʝʜʠ״ʘʥʜ, ʢʠ ʙʝ״ʪʘʨʠʥ ʢʦʨ״ʦʨʦ ʜʘʨ Android ʙʘ ʜʘʩʪ ʦʨʝʜ, Flutter ʜʘʨ ״ʘʨʜʫ 

ʧʣʘʪʬʦʨʤʘʠ ʤʦʙʠʣ  ʭʫʙ ʢʦʨ ʤʝʢʫʥʘʜ. ɼʘʨ ʥʠ״ʦʷʪ, ʠʥʪʠʭʦʙʠ ʷʢʝ ʘʟ ʠʥ ʪʝʭʥʦʣʦʛʠʷ״ʦ ʙʦʷʜ ʙʘ 

ʧʣʘʪʬʦʨʤʘʠ ʤʘץʩʘʜʥʦʢ ʘʩʦʩ ʸʙʘʜ. 
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https://www.youtube.com/watch?v=zKQYGKAe5W8
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ʅɸʄʋɼ׳ʆʀ ʇʆʁɻʆ׳ʀ ɼʆɼɸ׳ʆ ɺɸ ʊɸʊɹʀפʀ ʆʅ׳ʆ ɼɸʈ ɸʄɸʃʀʗ 
 

ʅʠʸʟʙʦץʠʝʚ ʆ. ʉ.  

ɼʦʥʠʛʦ״ʠ ʙʘʡʥʘʣʤʠʣʘʣʠʠ ʩʘʡʸ״  ʚʘ ʩʦ״ʠʙʢʦʨʠʠ ʊʦֹוʠʢʠʩʪʦʥ 
 

ɼʘʨ ʠʙʪʠʜʦ ʙʦʷʜ ʤʫʘʡʷʥ ʢʫʥʝʤ, ʢʠ ʧʦʡʛʦ״ʠ ʜʦʜʘ״ʦ ʛʫʬʪʘ ʯʠʨʦ ʜʘʨ ʥʘʟʘʨ ʜʦʨʘʥʜ. 

ʇʦʡʛʦ״ʠ ʜʦʜʘ״ʦ ʠʥ ʤʘֹוʤ ʠ ʩʦʭʪʦʨʠ ʙʘʪʘʨʪʠʙʜʘʨʦʚʘʨʜʘʰʫʜʘʠ ʠʪʪʠʣʦʦʪ ʜʘʨ ʙʦʨʘʠ ʦʙʲʝʢʪ״ʦ 

ʤʝʙʦʰʘʜ. ʆʜʘʪʘʥ, ʧʦʡʛʦ״ʠ ʜʦʜʘ״ʦ ʪʘʚʘʩʩʫʪʠ ʙʘʨʥʦʤʘ״ʦʠ ʤʘʭʩʫʩ ʷʲʥʝ ʩʠʩʪʝʤʘ״ʦʠ ʠʜʦʨʘʢʫʥʠʠ 

ʧʦʡʛʦ״ʠ ʜʦʜʘ״ʦ (ʙʦ ʟʘʙʦʥʠ ʘʥʛʣʠʩ  Database Management System) ʠʜʦʨʘ ʢʘʨʜʘ ʤʝʰʘʚʘʥʜ. 

ʇʦʡʛʦ״ʠ ʜʦʜʘ״ʦʠ ʬʘʡʣ״ʦʠ ʤʘʪʥ 

ʅʘʤʫʜʠ ʷʢʫʤ ʠʥ ʬʘʡʣ״ʦʠ ʤʘʪʥ  ʤʝʙʦʰʘʜ. ʄʘʲʣʫʤʦʪ ʜʘʨ ʙʦʨʘʠ ʦʙʲʝʢʪ״ʦ ʜʘʨ ʬʘʡʣ״ʦʠ 

ʩʦʜʜʘʠ ʩʦʭʪʦʨʠʠ ʬʦʨʤʘʪ״ʦʠ ʛʫʥʦʛʫʥ ï ʘʟ ץʘʙʠʣʠ txt, csv ʚʘ סʘʡʨʘ ֹוʘʤʲʦʚʘʨ  ʢʘʨʜʘ ʤʝʰʘʚʘʥʜ. 

ɹʘʨʦʠ ֹוʫʜʦ ʢʘʨʜʘʥʠ ʤʘʡʜʦʥ״ʦ ʬʦʩʠʣʘ״ʦ, ֹוʘʜʚʘʣ״ʦ, ʚʝʨʛʫʣ״ʦ, ʥʫץʪʘ״ʦ ʚʘ ʜʫ ʥʫץʪʘ ʠʩʪʠʬʦʜʘ 

ʤʝʰʘʚʘʥʜ. ɼʘʨ ʨʘʩʤʠ 1 ʥʘʤʫʥʘʠ ʯʫʥʠʥ ʧʦʡʛʦ״ʠ ʜʦʜʘ״ʦ ʦʚʘʨʜʘ ʰʫʜʘʘʩʪ. 
 

 
 

ʈʘʩʤʠ 1. - ʅʘʤʫʜʠ ʧʦʡʛʦ״ʠ ʜʦʜʘ״ʦʠ ʤʘʪʥ 
 

ʅʘʤʫʥʘ״ʦ: etc/passwd ʚʘ etc/fstab ʜʘʨ ʩʠʩʪʝʤʘ״ʦʠ ʘʤʘʣʠʸʪʠʠ ʦʠʣʘʠ Unix, ʬʘʡʣ״ʦʠ csv, 

ʬʘʡʣ״ʦʠ ini ʚʘ סʘʡʨʘ. 

ʍʫʩʫʩʠʷʪ״ʦ: 

ʀʤʢʦʥʠʷʪ״ʦ. ɹʘʨʦʠ ʢʦʨ ʙʦ ʬʘʡʣ״ʦ ʤʫ״ʘʨʨʠʨʠ ʤʘʪʥ  ʢʠʬʦʛ  ʤʝʢʫʥʘʜ. 

ʂʦʨ ʙʦ ʤʘʲʣʫʤʦʪʠ ʢʦʥʬʠʛʫʨʘʪʩʠʷʠ ʙʘʨʥʦʤʘ״ʦ ץʫʣʘʡ ʘʩʪ (ʤʘʲʣʫʤʦʪ״ʦ, ʪʘʥʟʠʤʦʪ ʙʘʨʦʠ 

ʧʘʡʚʘʩʪʰʘʚ  ʙʘ ʩʝʨʚʝʨ״ʦ ʚʘ ʜʘʩʪʛʦ״״ʦʠ ʜʫʨʜʘʩʪ, ʧʦʨʪ״ʦ ʚʘ סʘʡʨʘ). 

ʄʘ״ʜʫʜʠʷʪ״ʦ. ɼʘʨ ʙʘʡʥʠ ֹוʫʟʲ״ʦʠ ʜʦʜʘ״ʦ ʨʦʙʠʪʘ ʙʘʨץʘʨʦʨ ʢʘʨʜʘʥ ʜʫʰʚʦʨ ʘʩʪ. 

ʅʘ ʙʘʨʦʠ ״ʘʤʘ ʥʘʤʫʜʠ ʠʪʪʠʣʦʦʪ ʯʫʥʠʥ ʥʘʤʫʜʠ ʧʦʡʛʦ״ʠ ʜʦʜʘ״ʦ ʤʘʚʨʠʜʠ ʠʩʪʠʬʦʜʘ ץʘʨʦʨ 

ʜʦʜʘ ʤʝʰʘʚʘʜ. 

ʇʦʡʛʦ״ʠ ʜʦʜʘ״ʦʠ ʠʝʨʘʨʭ 

ɹʘʨʲʘʢʩʠ ʬʘʡʣ״ʦʠ ʤʘʪʥ , ʘʣʦץʘ״ʦ ʙʘʡʥʠ ʦʙʲʝʢʪ״ʦʠ ʟʘʭʠʨʘʰʫʜʘ ʤʫץʘʨʨʘʨ ʢʘʨʜʘ 

ʤʝʰʘʚʘʥʜ. ʆʙʲʝʢʪ״ʦ ʙʘ ʚʦʣʠʜʘʡʥ (ʩʠʥʬ״ʦ ʸ ʢʘʪʝʛʦʨʠʷ״ʦʠ ʦʙʲʝʢʪ״ʦ) ʚʘ ʢ ʜʘʢʦʥ (ʤʠʩʦʣ״ʦʠ ʦʥ 

ʩʠʥʬ״ʦ ʸ ʢʘʪʝʛʦʨʠʷ״ʦ) ʪʘץʩʠʤ ʤʝʰʘʚʘʥʜ. ɼʘʨ ʠʥ ״ʦʣʘʪ, ״ʘʨ ʷʢ ʥʘʩʣ ʤʝʪʘʚʦʥʘʜ ʥʘ ʙʝʰʪʘʨ ʘʟ ʷʢ 



ɼʦʥʠʰʛʦϲʠ  ʪʝʭʥʦʣʦʛʠʠ ʊʦṉʠʢʠʩʪʦʥ 

 

247 
 
 

ʚʦʣʠʜʘʡʥ ʜʦʰʪʘ ʙʦʰʘʜ. ʄʠʩʦʣʠ ʛʨʘʬʠʢʠʠ ʯʫʥʠʥ ʙʘʟʘʠ ʤʘʲʣʫʤʦʪ ʩʦʭʪʦʨʠ ʜʘʨʘʭʪ ʰʫʜʘ 

ʤʝʪʘʚʦʥʘʜ. ʅʘʤʫʥʘʠ ʧʦʡʛʦ״ʠ ʜʦʜʘ״ʦ ʠʝʨʘʨʭ  ʜʘʨ ʨʘʩʤʠ 2 ʦʚʘʨʜʘ ʰʫʜʘʘʩʪ. 

ʅʘʤʫʥʘ״ʦ: ʊʘʰʢʠʣʠ ʩʠʩʪʝʤʘ״ʦʠ ʬʘʡʣ ; ʇʘʡʚʘʩʪ״ʦʠ DNS ʚʘ LDAP. 

ʍʫʩʫʩʠʷʪ״ʦ. ʄʫʥʦʩʠʙʘʪ״ʦʠ ʙʘʡʥʠ ʦʙʲʝʢʪ״ʦ ״ʘʤʯʫʥ ʥʠʰʦʥʜʠ״ʘʥʜʘ״ʦʠ ֹוʠʩʤʦʥ  ʘʤʘʣ  

ʢʘʨʜʘ ʤʝʰʘʚʘʥʜ. ʄʘʩʘʣʘʥ, ʜʘʨ ʩʠʩʪʝʤʘʠ ʬʘʡʣ  ʨʦ״ ʙʘ ֹוʫʟʚʜʦʥ ʸ ʬʘʡʣ ʘʟ ʥʦʤʠ ʨʝʰʘʚ  ʚʘ 

ʟʝʨʢʘʪʘʣʦʛ״ʦ ʩʦʭʪʘ ʤʝʰʘʚʘʜ; 

ʄʘ״ʜʫʜʠʷʪ״ʦ: ʊʝʭʥʦʣʦʛʠʷʠ ʪʘʰʢʠʣʠ ʠʝʨʘʨʭ  ʤʫʥʦʩʠʙʘʪ״ʦʠ ʙʠʩʸʨ ʙʘ ʙʠʩʸʨʨʦ ʜʘʨ 

ʥʘʟʘʨ ʥʘʜʦʨʘʜ, ʢʠ ʠʥ ʤʘʲʥʦʠ ʦʥʨʦ ʜʦʨʘʜ, ʢʠ ʩʠʩʪʝʤʘʠ ʥʠʛʦ״ʜʦʨʠʠ ʤʘʲʣʫʤʦʪ ʭʝʣʝ ʤʘ״ʜʫʜ ʘʩʪ. 

 
 

ʈʘʩʤʠ 2. - ʅʘʤʫʥʘʠ ʧʦʡʛʦ״ʠ ʜʦʜʘ״ʦʠ ʠʝʨʘʨʭ 

 

ʇʦʡʛʦ״״ʦʠ ʰʘʙʘʢʘʚ 

ʀʥ ʪʝʭʥʦʣʦʛʠʷ ʨʘʚʠʰʠ ʠʝʨʘʨʭʠʨʦ ʪʘʚʘʩʩʫʪʠ ʤʦʜʝʣʩʦʟʠʠ ʤʫʥʦʩʠʙʘʪ״ʦʠ ʤʫʨʘʢʢʘʙʠ 

ʙʘʡʥʠ ʦʙʲʝʢʪ״ʦ ʧʝʰ ʤʝʙʘʨʘʜ. ɼʘʨ ʠʥ ֹוʦ ʦʙʲʝʢʪ״ʦʠ ʧʦʸʥʠ ʤʝʪʘʚʦʥʘʥʜ ʪʘʥ״ʦ ʙʦ ʷʢ ʦʙʲʝʢʪʠ 

ʙʦʣʦ  ʨʦʙʠʪʘ ʜʦʰʪʘ ʙʦʰʘʥʜ, ʘʤʤʦ ʤʘ״ʜʫʜʠʷʪ״ʦʠ ʨʘʚʠʰʠ ʠʝʨʘʨʭ  ʙʦץ  ʤʦʥʜʘʘʥʜ. 
 

 
 

ʈʘʩʤʠ 3. - ʅʘʤʫʥʘʠ ʧʦʡʛʦ״ʠ ʜʦʜʘ״ʦʠ ʰʘʙʘʢʘʚ 
 

ʄʠʩʦʣ: IDMS ʷʢ DBMS ʤʘʭʩʫʩʛʘʨʜʦʥʠʜʘʰʫʜʘ ʙʘʨʦʠ ʘʩʦʩʠʠ ʬʨʝʡʤ״ʦ ʤʝʙʦʰʘʜ. 

ʇʦʡʛʦ״ʠ ʜʦʜʘ״ʦʠ ʨʝʣʷʪʩʠʦʥ 

ʀʥ ʥʘʚʲʠ ʤʘʭʟʘʥʠ ʤʘʲʣʫʤʦʪ ʷʢʝ ʘʟ ʥʘʤʫʜ״ʦʠ ʧʦʡʛʦ״ʠ ʜʦʜʘʰʫʜʘ״ʦʝ ʙʘ ״ʠʩʦʙ ʤʝʨʘʚʘʜ, 

ʢʠ ʪʘʲʨʠʭʠ 40-50 ʩʦʣʘ ʜʦʨʘʜ. ɸʩʦʩ״ʦʠ ʥʘʟʘʨʠʷʚʠʠ ʠʥ ʨʘʚʠʰʨʦ ʕʜʛʘʨ ʂʦʜʜ ʩʦʣʠ 1970 ʛʫʟʦʰʪʘ 

ʙʫʜ. ɼʘʨ ʯʫʥʠʥʠ ʧʦʡʛʦ״ʠ ʜʦʜʘʰʫʜʘ״ʦ ʦʙʲʝʢʪʠ ʘʩʦʩ  ʘʜʚʘʣוֹ ʘʜʚʘʣ ʤʝʙʦʰʘʜ. ʄʘʲʣʫʤʦʪ ʜʘʨוֹ 

ʥʠʛʦ״ ʜʦʰʪʘ ʤʝʰʘʚʘʜ. ʋʥʩʫʨ״ʦʠ ʘʩʦʩʠʠ ʦʙʲʝʢʪʠ ֹוʘʜʚʘʣ ʠʥ ʩʘʪʨ ʚʘ ʩʫʪʫʥ ʘʩʪ. ɼʘʨ ʩʘʪʨ״ʦ 

ʤʘʲʣʫʤʦʪ ʜʘʨ ʙʦʨʘʠ ʦʙʲʝʢʪ״ʦ (ץʠʤʘʪ״ʦʠ ʭʦʩʠʷʪ) ʚʘ ʩʫʪʫʥ״ʦ ʭʦʩʠʷʪ״ʦʠ ʭʫʜʠ ʦʙʲʝʢʪ״ʦ 

(ʤʘʡʜʦʥ״ʦ) ʤʘʚֹוʫʜʘʥʜ. 
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ʅʦʨʤʘʣʠʟʘʪʩʠʷ. ʄʫʥʦʩʠʙʘʪ״ʦʠ ʤʫʨʘʢʢʘʙʠ ʙʘʡʥʠ ʦʙʲʝʢʪ״ʦ ʜʘʨ ʧʦʡʛʦ״ʠ ʜʦʜʘ״ʦʠ 

ʨʝʣʷʪʩʠʦʥ  ʙʦ ʠʩʪʠʬʦʜʘ ʘʟ ʢʘʣʠʜ״ʦʠ ʙʝʨʫʥ  ʙʘʨʦʠ ʙʦ ֹוʘʜʚʘʣ״ʦʠ ʜʠʛʘʨ ʘʣʦץʘ ʙʘʨץʘʨʦʨ ʢʘʨʜʘʥ 

ʠʩʪʠʬʦʜʘ ʤʝʰʘʚʘʥʜ. ʋʩʫʣʠ ʤʘʟʢʫʨ ʠʤʢʦʥ ʤʝʜʠ״ʘʜ, ʢʠ ʙʘ ʤʘʩʲʘʣʘʠ ʪʘʨ״ʨʝʟʠʠ ʧʦʡʛʦ״ʠ ʜʦʜʘ״ʦ 

ʘʟ ʥʫץʪʘʠ ʥʘʟʘʨʠ ʤʘʥʪʠץ ʤʫʥʦʩʠʙʘʪ ʥʘʤʦʝʤ. ʅʦʨʤʘʣʠʟʘʪʩʠʷ ï ʷʲʥʝ ʢʘʤ ʢʘʨʜʘʥʠ ʤʘʲʣʫʤʪ״ʦʠ 

ʪʘʢʨʦʨʰʘʚʘʥʜʘ ʜʘʨ ֹוʘʜʚʘʣ״ʦʠ ʧʦʡʛʦ״ʠ ʜʦʜʘ״ʦ ʤʝʙʦʰʘʜ. 

ʄʘʩʘʣʘʥ, ʘʛʘʨ ʩʫʭʘʥ ʜʘʨ ʙʦʨʘʠ ʬʝ״ʨʠʩʪʠ ʪʘʨʘʙʭʦʥʘ ʨʘʚʘʜ, ʧʘʩ ״ʘʨ ʷʢ ʪʘʦʤ ʜʦʨʦʠ ʚʘʟʥ, 

ʥʘʨʭ, ʥʦʤ, ʢʘʣʦʨʠʷ ʚʘ ʢʘʪʝʛʦʨʠʷʠ ʙʘ ʦʥ ʪʘʘʣʣʫץʜʦʰʪʘ - ʭʫʨʦʢʠ ʛʘʨʤ, ʭ ʨʠʰ״ʦʠ ʭʫʥʫʢ, ʪʘʦʤ״ʦʠ 

ʘʚʚʘʣ, ʰʠʨʠʥʠ״ʦ, ʩʘʣʘʪ״ʦ ʚʘ סʘʡʨʘ ʜʦʨʘʜ. ʄʫʥʦʩʠʙʘʪʠ ʙʘʡʥʠ ʭ ʨʦʢ״ʦ ʚʘ ʢʘʪʝʛʦʨʠʷ ʪʘʚʘʩʩʫʪʠ 

ʤʘʡʜʦʥʠ ʠʩʪʠʥʦʜ ʙʘ ʢʘʪʝʛʦʨʠʷ ʜʘʨ ֹוʘʜʚʘʣʠ ʭ ʨʦʢ״ʦ ʘʥֹוʦʤ ʜʦʜʘ ʤʝʰʘʚʘʜ. 

ʀʥ ʨʘʚʠʰ ʠʤʢʦʥ ʤʝʜʠ״ʘʜ, ʢʠ ʘʥʜʦʟʘʠ ʤʘʭʟʘʥʠ ʤʘʲʣʫʤʦʪʨʦ ʢʘʤ ʢʫʥʝʜ: ʙʘʨʦʠ ״ʘʨ ʷʢ ʩʘʪ״ 

ʥʦʤʠ ʢʘʪʝʛʦʨʠʷ ʥʘʚʠʰʪʘʥ ʣʦʟʠʤ ʥʝʩʪ. 

ɹʘ ʢʘʪʝʛʦʨʠʷ״ʦʠ ʤʘʚֹוʫʜʘ ʭ ʨʦʢ״ʦʠ ʥʘʚ ʠʣʦʚʘ ʢʘʨʜʘʥ ʤʫʤʢʠʥ ʘʩʪ. ʀʥʯʫʥʠʥ ʤʫʤʢʠʥ ʘʩʪ, 

ʢʠ ʢʘʪʝʛʦʨʠʷ״ʦʠ ʥʘʚ ʠʣʦʚʘ ʢʫʥʝʜ, ʭ ʨʦʢ״ʦʠ ʥʘʚʨʦ ʙʘ ʦʥ״ʦ ʧʘʡʚʘʩʪ ʢʫʥʝʜ ʚʘ ʭ ʨʦʢ״ʦʨʦ ʜʘʨ 

ʙʘʡʥʠ ʢʘʪʝʛʦʨʠʷ״ʦ ʪʘץʩʠʤ ʢʫʥʝʜ. 

ɸʟ ʩʘʙʘʙʠ ʪʘʰʢʠʣʠ ʦʧʪʠʤʘʣʠʠ ʩʭʝʤʘʠ ֹוʘʜʚʘʣ, ʜʘʨʭʦʩʪ״ʦ ʙʘʨʦʠ ʠʥʪʠʭʦʙ ʚʘ ֹוʘʤʲʦʚʘʨ  

ʙʦ ʤʘʲʣʫʤʦʪʠ ʢʘʤʪʘʨ ʢʦʨ ʤʝʢʫʥʘʥʜ. ɹʦ ʟʠʸʜ ʢʘʨʜʘʥʠ ʰʫʤʦʨʘʠ ʩʘʙʪ״ʦ ʜʘʨ ֹוʘʜʚʘʣ״ʦ ʙʦ ʤʫʨʫʨʠ 

ʟʘʤʦʥ, ʠʥ ʙʘ ʥʠʛʦ״ ʜʦʰʪʘʥʠ ʪʘֹוʨʠʙʘʠ ʤʫʩʙʠʠ ʢʦʨʙʘʨ ʢ ʤʘʢ ʤʝʢʫʥʘʜ. 
 

 
 

ʈʘʩʤʠ 4. - ʅʘʤʫʥʘʠ ʧʦʡʛʦ״ʠ ʜʦʜʘ״ʦʠ ʨʝʣʝʘʪʩʠʦʥ 
 

ʄʠʩʦʣʠ ʨʘʚʰʘʥʠ ʤʦʜʝʣʩʦʟʠʠ ʤʫʥʦʩʠʙʘʪ״ʦʠ ʤʫʨʘʢʢʘʙ ʜʘʨ ʧʦʡʛʦ״ʠ ʜʦʜʘ״ʦʠ ʨʝʣʷʪʩʠʦʥ  

ʜʘʨ ʨʘʩʤʠ ʙʦʣʦ ʥʠʰʦʥ ʜʦʜʘ ʰʫʜʘʘʩʪ. ɼʘʨ ʠʥ ֹוʦ ʤʦʜʝʣʠ ʙʘʟʘʠ ʤʫʘʩʩʠʩʘʠ ʪʘʲʣʠʤʠʨʦ ʤʝʙʠʥʝʤ, 

ʢʠ ʜʘʨ ʦʥ ʦʙʲʝʢʪʭʦʠ ʟʝʨʠʥ ʤʘʚֹוʫʜʘʥʜ: ʜʠʥʦʰֹו , ʢʫʨʩ, ʤʫʘʣʣʠʤ, ʢʘʬʝʜʨʘ, ʩʦ״ʘʠ ʪʘʭʩʠʣ. 

ɸʣʦץʘ ʙʘʡʥʠ ʦʤ ʟʛʦʨ ʚʘ ʢʘʬʝʜʨʘ ʪʘʚʘʩʩʫʪʠ ʙʘʭʰ ʚʘ ʢʫʨʩ (id-ʢʘʣʠʜ״ʦʠ ʭʦʨʠֹו  ʚʘ ID-ʠ 

ʤʫʘʣʣʠʤ ʜʘʨ ֹוʘʜʚʘʣʠ ʙʘʭʰ, ʠʥʯʫʥʠʥ ʢʘʬʝʜʨʘ ʜʘʨ ֹוʘʜʚʘʣʠ ʢʫʨʩ) ʪʘʰʢʠʣ ʢʘʨʜʘ ʤʝʰʘʚʘʜ. 

ʇʘʡʚʘʩʪʘʛʠʠ ʜʦʥʠʰֹו  ʙʦ ʩʦ״ʘʠ ʪʘ״ʩʠʣ ʪʘʚʘʩʩʫʪʠ ֹוʘʜʚʘʣʠ ʜʦʥʠʰֹו  (ʢʘʣʠʜ״ʦʠ ʭʦʨʠֹו  Id 

ʜʦʥʠʰֹו  ʚʘ Id ʩʦ״ʘʠ ʪʘ״ʩʠʣ) ʘʤʘʣ  ʢʘʨʜʘ ʤʝʰʘʚʘʜ. 

ʇʦʡʛʦ״ʠ ʘʨʟʠʰ״ʦʠ ʢʘʣʠʜ 

ʀʥ ʩʦʜʜʘʪʘʨʠʥ ʥʘʚʲʠ ʤʘʭʟʘʥʠ ʤʘʲʣʫʤʦʪ״ʦʠ סʘʡʨʠʨʘʩʤ  ʤʝʙʦʰʘʜ. ʄʘʲʣʫʤʦʪ ʜʘʨ ʰʘʢʣʠ 

ʣʫסʘʪ ʥʠʛʦ״ ʜʦʰʪʘ ʤʝʰʘʚʘʜ, ʢʠ ʜʘʨ ʦʥ ʢʘʣʠʜ ʥʠʰʦʥʜʠ״ʘʥʜʘ ʘʩʪ. 
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ʍʫʩʫʩʠʷʪ״ʦ: 

ʅʠʛʦ״ʜʦʨ  ʚʘ ʢʦʨʢʘʨʜʠ ʤʘʲʣʫʤʦʪʠ ʥʘʤʫʜ״ʦ ʚʘ ʤʫʥʜʘʨʠֹוʘ״ʦʠ ʛʫʥʦʛʫʥ: ʬʘʡʣ״ʦ, ʩʘʪʨ״ʦ, 

ʤʘʪʥ״ʦ, ʨʘץʘʤ״ʦ, ʦʙʲʝʢʪ״ʦʠ JSON ʚʘ ʜʠʛʘʨ ʥʘʤʫʜ״ʦʠ ʤʘʲʣʫʤʦʪʨʦ ʜʘʨ ʷʢ ʧʦʡʛʦ״ ʟʝʨʠ ʢʘʣʠʜ״ʦʠ 

ʛʫʥʦʛʫʥ ʥʠʛʦ״ ʜʦʰʪʘʥ ʤʫʤʢʠʥ ʘʩʪ. 

ʉʫʨʲʘʪʠ ʙʘʣʘʥʜʠ ʜʘʩʪʨʘʩʠʠ ʤʘʲʣʫʤʦʪ ʘʟ ״ʠʩʦʙʠ ʥʠʛʦ״ʜʦʨʠʠ ʩʫʨʦסʘ״ʦ. 

 
 

ʈʘʩʤʠ 5. - ʇʦʡʛʦ״ʠ ʘʨʟʠʰ״ʦʠ ʢʘʣʠʜ 
 

ʀʤʢʦʥʠʷʪ״ʦ. ʐʫʤʦ ʤʝʪʘʚʦʥʝʜ ץʦʠʜʘ״ʦʠ sharding ʙʘʨʦʠ ʢʘʣʠʜ״ʦʠ ʤʫʘʡʷʥ ʵֹוʦʜ ʢʫʥʝʜ - 

ʤʘʩʘʣʘʥ, ʩʝʩʩʠʷ״ʦʠ ʢʦʨʙʘʨʦʥʠ ʩʘʡʪ״ʦʠ ʛʫʥʦʛʫʥ ʜʘʨ ʩʝʛʤʝʥʪ״ʦʠ ʛʫʥʦʛʫʥʠ ʧʦʡʛʦ״ʠ ʜʦʜʘ״ʦ 

ʥʠʛʦ״ ʜʦʰʪʘ ʤʝʰʘʚʘʥʜ. 

ʄʘ״ʜʫʜʠʷʪ״ʦ: ɸʟʙʘʩʢʠ ʨʘʚʠʰ ʯʦʧʠ ץʘʪʲ  ʚʘ ʩʦʭʪʦʨʙʘʥʜʠʠ ʤʘʲʣʫʤʦʪʨʦ ʜʘʨ ʙʘʨ ʥʘʤʝʛʠʨʘʜ, 

ʥʘʟʦʨʘʪʠ ʜʫʨʫʩʪʠʠ ʦʥ״ʦ ʚʘ ʠʥʯʫʥʠʥ ʥʦʤʠ ʢʘʣʠʜ״ʦ ʙʘ ʠʭʪʠʸʨʠ ʪʘ״ʠʷʢʫʥʘʥʜʘ ʚʦʛʫʟʦʨ ʢʘʨʜʘ 

ʤʝʰʘʚʘʜ. 

ʅʘʤʫʥʘ״ʦ: Amazon, DynamoDB, Redis, Riak, LevelDB, ʤʘסʦʟʘ״ʦʠ ʛʫʥʦʛʫʥʠ ʢʵʰ - ʤʘʩʘʣʘʥ, 

Memcached ʚʘ סʘʡʨʘ. 

ʇʦʡʛʦ״ʠ ʜʦʜʘ״ʦʠ ʙʘ ״ʫֹוֹוʘʪ ʥʠʛʘʨʦʥʠʜʘʰʫʜʘ 

ɹʘʨʲʘʢʩʠ ʧʦʡʛʦ״ʠ ʜʦʜʘ״ʦʠ ʢʘʣʠʜ , ʤʘʲʣʫʤʦʪ ʜʘʨ ʠʥ ֹוʦ ʜʘʨ ʬʦʨʤʘʪ״ʦʠ ʩʦʭʪʦʨ  ʥʠʛʦ״ ʜʦʰʪʘ 

ʤʝʰʘʚʘʜ - XML, JSON, BSON. ɼʘʩʪʨʘʩʠʠ ʩʫʨʦסʘ ʙʘ ʤʘʲʣʫʤʦʪ ʙʦ ʠʩʪʠʬʦʜʘ ʘʟ ʢʘʣʠʜ ʥʠʛʦ״ 

ʜʦʰʪʘ ʤʝʰʘʚʘʜ. ɼʘʨ ʠʥ ״ʦʣʘʪ, ʤʫʥʜʘʨʠֹוʘʠ ״ʫֹוֹוʘʪ ʤʝʪʘʚʦʥʘʜ ʤʘֹוʤ ʠ ʭʦʩʠʷʪ״ʦʠ ʛʫʥʦʛʫʥ 

ʜʦʰʪʘ ʙʦʰʘʜ. 

ʄʘʩʘʣʘʥ, ʬʝ״ʨʠʩʪʠ ʧʨʦʬʠʣ״ʦʠ ʢʦʨʙʘʨ: ʷʢʝ ʪʘʦʤʠ ʜ ʩʪʜʦʰʪʘʠ ʭʫʜʨʦ ״ʘʤʯʫʥ ʘʬʟʘʣʠʷʪ ʥʠʰʦʥ 

ʜʦʜ ʚʘ ʜʠʛʘʨʝ ʙʦʟʠʠ ʚʠʜʝʦʠʨʦ ʥʠʰʦʥ ʜʦʜ. ɸʟʙʘʩʢʠ ʠʥ ʤʘʲʣʫʤʦʪ ʘʟ ʩʘʙʘʙʠ ֹוʫʜʦʰʘʚʠʠ ʤʘʥʪʠץ  

ʚʘ ʩʦʭʪʦʨ  ʜʘʨ ʷʢ ʤʘʡʜʦʥ ʥʠʛʦ״ ʜʦʰʪʘ ʥʘʤʝʰʘʚʘʜ, ʦʥ ʜʘʨ ʭʦʩʠʷʪ״ʦʠ ʘʣʦ״ʠʜʘʠ ״ʫֹוֹוʘʪ״ʦʠ 

ʘʣʦ״ʠʜʘ ʩʘʙʪ ʢʘʨʜʘ ʤʝʰʘʚʘʜ. ɼʘʨ ʩʫʨʘʪʠ ʠʣʦʚʘ ʢʘʨʜʘʥʠ ʠʪʪʠʣʦʦʪʠ ʥʘʚ ʩʦʭʪʦʨʠ ʧʦʡʛʦ״ ʪʘסʡʠʨ 

ʥʘʤʝʸʙʘʜ. 

 
 

ʈʘʩʤʠ 6. - ʇʦʡʛʦ״ʠ ʜʦʜʘ״ʦʠ ʙʘ ״ʫֹוֹוʘʪ ʥʠʛʘʨʦʥʠʜʘʰʫʜʘ 
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ʍʫʩʫʩʠʷʪ״ʦ. ʙʘʨʦʠ ʨʫʰʜʠ ʙʦʩʫʨʲʘʪʠ ʩʠʩʪʝʤʘ״ʦ ʚʘ ʭʠʜʤʘʪ״ʦʝ, ʢʠ ʙʦ ʤʘʲʣʫʤʦʪʠ 

ʩʦʭʪʦʨʠʠ ʛʫʥʦʛʫʥ ʢʦʨ ʤʝʢʫʥʘʥʜ, ʭʫʙ ʤʫʚʦʬʠץ ʘʩʪ, ʙʘ ʦʩʦʥ  ʤʠץʸʩ ʚʘ ʪʘסʡʠʨ ʜʦʜʘʥʠ ʩʦʭʪʦʨ ʜʘʨ 

ʦʣʘʪʠ ʟʘʨʫʨ״ . 

ʅʘʤʫʥʘ״ʦ: MongoDB, RethinkDB, CouchDB, DocumentDB. 

ʇʦʡʛʦ״״ʦʠ ʛʨʘʬʠʢ 

ʀʥ ʦʠʣʘʠ ʘʩʦʩ״ʦ ʙʘʨʦʠ ʤʦʜʝʣʩʦʟʠʠ ʤʫʥʦʩʠʙʘʪ״ʦʠ ʤʫʨʘʢʢʘʙ ʙʦ ʠʩʪʠʬʦʜʘ ʘʟ ʥʘʟʘʨʠʷʠ 

ʛʨʘʬʠʢ  ʧʝʰʙʠʥ  ʰʫʜʘʘʩʪ, ʢʠ ʜʘʨ ʦʥ ʧʘʡʚʘʥʜ״ʦ ʢʫʥֹ״וʦʠ ʛʨʘʬʠʢ ʚʘ ʭʫʜʠ ʦʙʲʝʢʪ״ʦ ʛʠʨʝ״ ʸ 

 .ʦ ʤʝʙʦʰʘʥʜ״ʫʣʣʘץ

 
ʈʘʩʤʠ 9. - ʇʦʡʛʦ״״ʦʠ ʛʨʘʬʠʢ 

 

ʀʥ ʨʘʚʠʰ ʤʝʪʘʚʦʥʘʜ ״ʘʥʛʦʤʠ ʪʘ״ʣʠʣʠ ʧʨʦʬʠʣ״ʦʠ ʢʦʨʙʘʨʦʥ ʜʘʨ ʰʘʙʘʢʘ״ʦʠ ʠֹוʪʠʤʦ  

ʤʫʬʠʜ ʙʦʰʘʜ. ʗʢ ʢʦʨʙʘʨ ʙʘ ʥʘʚʩʦʟʠ״ʦʠ ʜʫʶʤ ʦʙʫʥʘ ʤʝʰʘʚʘʜ, ʢʦʨʙʘʨʠ ʜʠʛʘʨ ʙʘ ֹוʦʤʝʘʠ 

ʤʫʰʘʭʭʘʩ ʦʙʫʥʘ ʤʝʰʘʚʘʜ ʚʘ סʘʡʨʘ. ʊʝʭʥʦʣʦʛʠʷ ʠʥʯʫʥʠʥ ʤʝʪʘʚʦʥʘʜ ʙʘʨʦʠ ʪʘ״ʣʠʣʠ ʬʘʲʦʣʠʷʪʠ 

ʠץʪʠʩʦʜʠʠ ʢʦʥʪʨʘʛʝʥʪʪʝʨ ʙʘʨʦʠ ʤʫʘʡʷʥ ʢʘʨʜʘʥʠ ʩʭʝʤʘ״ʦʠ ʛʫʥʦʛʫʥʠ ץʘʣʣʦʙ  ʠʩʪʠʬʦʜʘ ʰʘʚʘʜ.  

ʍʫʩʫʩʠʷʪ״ʦ: ʠֹוʨʦʠ ʙʘʣʘʥʜ, ʟʝʨʦ ʛʫʟʘʨʠʰʠ ʢʫʥֹ״וʦ ʚʘ ץʫʣʣʘ״ʦ ʥʠʩʙʘʪ ʙʘ ʪʘ״ʣʠʣʠ ʙʠʩʸʨʝ 

ʘʟ ֹוʘʜʚʘʣ״ʦʠ ʙʝʨʫʥ  ʚʘ ʜʦʭʠʣ  ʚʘ ʧʘʡʚʘʩʪʘʥʠ ʦʥ״ʦ ʤʫʚʦʬʠץʠ ʰʘʨʦʠʪʠ ʠʥʪʠʭʦʙ ʜʘʨ ʧʦʡʛʦ״ʠ 

ʜʦʜʘ״ʦʠ ʨʝʣʷʪʩʠʦʥ  ʭʝʣʝ ʪʝʟʪʘʨ ʘʩʪ. 

ʅʘʤʫʥʘ״ʦ: Neo4J, JanusGraph, Dgraph, OrientDB. 

ʍʫʣʦʩʘ 

ɼʘʨ ʤʘץʦʣʘ ʥʘʤʫʜʠ ʧʦʡʛʦ״ʠ ʜʦʜʘ״ʦʨʦ ʜʠʜʘ ʙʘʨʦʤʘʜʝʤ. ׳ʘʨ ʷʢ ʥʘʤʫʜʠ ʧʦʡʛʦ״ʠ ʜʦʜʘ״ʦ 

ʙʘʨʪʘʨʠʷʪ ʚʘ ʤʘ״ʜʫʜʠʷʪ״ʦʠ ʭʫʜʨʦ ʜʦʨʦ ʤʝʙʦʰʘʜ. פʘʨʦʨ ʜʘʨ ʙʦʨʘʠ ʠʥʪʠʭʦʙ ʚʘ ʠʩʪʠʬʦʜʘʠ ʠʥ ʸ 

ʦʥ ʥʘʤʫʜʠ ʧʦʡʛʦ״ʠ ʜʦʜʘ״ʦ ʙʦʷʜ ʙʦ ʥʘʟʘʨʜʦʰʪʠ ʪʘʣʘʙʦʪ״ʦʠ ʟʝʨʠʥ ʙʘ ʠʥʦʙʘʪ ʛʠʨʠʬʪʘ ʰʘʚʘʥʜ: 

V ʤʫʨʘʢʢʘʙʠʠ ʤʘʲʣʫʤʦʪʠ ʟʘʭʠʨʘʰʫʜʘ ʚʘ ʤʫʥʦʩʠʙʘʪ״ʦʠ ʙʘʡʥʠ ʦʥ״ʦ; 

V ʠֹוʨʦʠ ʘʤʘʣʠʸʪʠ ʠʣʦʚʘ ʢʘʨʜʘʥ, ʪʘ״ʨʠʨ ʥʘʤʫʜʘʥ ʚʘ ʪʘסʡʠʨ ʜʦʜʘʥʠ ʩʦʭʪʦʨʠ ʧʦʡʛʦ״ʠ 

ʜʦʜʘ״ʦ ʜʘʨ ״ʘֹוʤʠ ʧʝʰʙʠʥʠʰʫʜʘʠ ʤʘʲʣʫʤʦʪ; 

V ʪʘֹוʨʠʙʘʠ ʜʘʩʪʘʠ ʪʘ״ʠʷʢʫʥʘʥʜʘʛʦʥʠ ʧʦʡʛʦ״ʠ ʜʦʜʘ״ʦ; 

V ʤʘʨ״ʠʣʘ״ʦʠ ʜʘʚʨʠ ״ʘʸʪʠ ʤʘ״ʩʫʣʦʪʠ ʪʘ״ʠʷʰʘʚʘʥʜʘ (ʭʦ״ ʰʫʤʦ ״ʘʣʣʠ ʤʘʚֹוʫʜʘʨʦ 

ʪʘʢʤʠʣ ʤʝʜʠ״ʝʜ ʸ ʷʛʦʥ ʯʠʟʠ ʥʘʚ ʵֹוʦʜ ʤʝʢʫʥʝʜ, ʠʤʢʦʥʠʷʪ״ʦʠ ʟʘʭʠʨʘ״ʦʠ ״ʦʟʠʨʘ ʚʘ ʦʷʥʜʘʠ 

ʧʦʡʛʦ״ʠ ʜʦʜʘ״ʦ). 
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ʄʫʥʦʩʠʙʘʪ״ʦʠ ʪʠֹוʦʨʘʪʠʚʫ ʠץʪʠʩʦʜʠʠ ּתʫʤ״ʫʨʠʠ ʊʦֹוʠʢʠʩʪʦʥ ʚʘ ʢʠʰʚʘʨ״ʦʠ ʜʫʩʪʫ 

ʙʘʨʦʜʘʨ  ʜʘʚʨʘ״ʦʠ ʪ˄ʣʦʥʠʠ ʪʘʲʨʠʭʠʨʦ ʜʘʨ ʙʘʨ ʤʝʛʠʨʘʜ. ʄʘʨ״ʠʣʘ״ʦʠ ʥʘʤʦʸʥʠ ʦʥ ʈʦ״ʠ ʙʫʟʫʨʛʠ 

ɸʙʨʝʰʠʤ ʚʘ ʟʘʤʦʥʠ ʧʦʰʭ ʨʠʠ ʀʪʪʠ״ʦʜʠ ʐ ʨʘʚ , ʢʠ ʤʫʥʦʩʠʙʘʪ״ʦʠ ʪʠֹוʦʨʘʪʠʚʫ ʠץʪʠʩʦʜʠʠ 

ʊʦֹוʠʢʠʩʪʦʥ ʚʘ ʢʠʰʚʘʨ״ʦʠ ʜʠʛʘʨ ʜʘʨ ʥʠʟʦʤʠ ʤʫʥʦʩʠʙʘʪ״ʦʠ ʜʫֹוʦʥʠʙʘʠ "ʩʪʨʘʪʝʛ " ʥʘץʰʠ 

ʙʘʨʪʘʨʠ ʜʦʰʪ, ʢʠ ״ʘʜʘʬʠ ʦʥ״ʦ ʪʘץʚʠʷʪ ʚʘ ʘʬʟʦʠʰʠ ״ʘֹוʤ, ʥʦʤʛ ʡ, ʩʠʬʘʪʠ ʤʦʣ״ʦ, ʤʘ״ʩʫʣʦʪ ʚʘ 

ʘʰʸʠ ʭʦʤʠ ʙʘ ״ʘʤʜʠʛʘʨ ʧʝʰʥʠ״ʦʜʰʘʚʘʥʜʘ ʤʝʙʦʰʘʜ. 

ʄʫʥʦʩʠʙʘʪ״ʦʠ ʜʫֹוʦʥʠʙʘʠ ״ʘʤʯʫʥ ʷʢʝ ʘʟ ʦʤʠʣ״ʦʠ ʙʘʨץʘʨʦʨʩʦʟʠʠ ʠץʪʠʩʦʜʠ ʊʦֹוʠʢʠʩʪʦʥ 

ʚʘ ʨʫʰʜʠ ʤʠʥʙʘʲʜʘʠ ʦʥ ʘ״ʘʤʠʷʪʠ ʘʚʚʘʣʠʥʜʘʨʘֹוʘ ʜʦʨʘʥʜ. 

ʊʘʚʨʝ ʤʘʲʣʫʤ ʘʩʪ, ʨʫʰʜʠ ʙʘʭʰʠ ʭʫʩʫʩ ʚʘ ʩʦ״ʠʙʢʦʨ, ʠʥʯʫʥʠʥ, ʙʫʥʸʜ ʚʘ ʫʩʪʫʚʦʨʠʠ 

ʘʩʦʩ״ʦʠ ץʦʥʫʥʠʠ ʦʥ ʷʢʝ ʘʟ ʩʘʤʪ״ʦʠ ʘʬʟʘʣʠʷʪʥʦʢʠ ʠʩʣʦ״ʦʪʠ ʠץʪʠʩʦʜ ʜʘʨ ּתʫʤ״ʫʨʠʠ 

ʊʦֹוʠʢʠʩʪʦʥ ʙʘ ״ʠʩʦʙ ʤʝʨʘʚʘʜ.  

ɹʝ״ʫʜʘ ʥʝʩʪ, ʢʠ ʙʘ ʩʠʬʘʪʠ ʷʢʝ ʘʟ ʘʬʟʘʣʠʷʪ״ʦʠ ʘʩʦʩʠʠ ʨʫʰʜʠ ʢʠʰʚʘʨ ʜʘʨ ʉʄʈ-2030 ʤʘ״ʟ 

ʜʘʩʪʛʠʨʠʠ ʩʦ״ʘʠ ʩʦ״ʠʙʢʦʨ ʚʘ ʰʘʨʦʠʪʠ (ʠץʣʠʤʠ) ʤʫʩʦʠʜʠ ʩʘʨʤʦʷʛʫʟʦʨ (ʠʥʚʝʩʪʠʪʩʠʦʥ) ʜʘʨ 

ʠʥ ֹוʦʜʘ ʤʫʘʡʷʥ ʛʘʨʜʠʜʘʘʩʪ.  

ʅʦʚʦʙʘʩʪʘ ʙʘ ʨʦ״ʠ ʪʘʲʨʠʭʠʠ ʪ˄ʣʦʥʠʠ ʪʘʰʘʢʢʫʣ ʚʘ ʨʫʰʜʠ ʤʫʥʦʩʠʙʘʪ״ʦʠ ʩʦ״ʠʙʢʦʨ, 

ʠʤʨ˄ʟ ʦʠʜ ʙʘ ʤʘʟʤʫʥ ʚʘ ʤʫ״ʪʘʚʦʠ ʠʥ ʤʘֹוʤ˄ʠ ץʦʥʫʥ״ʦʠ ʠץʪʠʩʦʜ-ʩʦ״ʠʙʢʦʨ ʬʘ״ʤʠʰʠ ʫʤʫʤʠʠ 

ʷʛʦʥʘ ʤʠʸʥʠ ֹוʦʤʝʘ ʚʫֹוʫʜ ʥʘʜʦʨʘʜ. ɺʦʙʘʩʪʘ ʙʘ ʠʥ, ʟʘʨʫʨʘʪʠ ʪʘ״ʣʠʣ״ʦʠ ʧʘʡʜʘʨʧʘʶ ʘʤʠץʠ 

 ʠʙʢʦʨʠʠ ʚʘʪʘʥ ʙʘ ʤʠʸʥ ʤʝʦʷʜ [3, ʩ.350]. ʏʫʥʦʥʝ״ʘʨʘʸʥʠ ʪʘʚʣʠʜ, ʪʘʰʘʢʢʫʣ ʚʘ ʨʫʰʜʠ ʩʦוֹ

ʤʘʲʣʫʤ ʘʩʪ, ʩʘʨʦסʦʟʠ ʪʘʲʨʠʭʠʠ ʪʘʪʙʠץʠ ʪʘʰʘʙʙʫʩ״ʦʠ ʩʦ״ʠʙʢʦʨ ʠʥ ʬʘʲʦʣʠʷʪʠ ʪʠֹוʦʨʘʪ ʙʫʜ, 

https://selectel.ru/blog/databases-types/
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ʷʲʥʝ ʟʘʤʦʥʝ, ʢʠ ʪʦֹוʠʨʦʥ ʙʦ ʥʘʨʭʛʫʟʦʨʠ״ʦʠ ʤʫʭʪʘʣʠʬʫ ʘʩʦʩʥʦʢ ʤʦʣʫ ʤʘ״ʩʫʣʦʪʘʰʦʥʨʦ ʙʘ ʠʥ ʸ 

ʦʥ ʙʦʟʦʨ ʤʝʙʘʨʦʚʘʨʜʘʥʜʫ ʬʫʨ˄ʰʘʥʜʘʛʦʥ ʦʥ״ʦʨʦ ʜʘʨ ʙʦʟʦʨ״ʦ ʤʝʬʫʨ˄ʭʪʘʥʜ. ʊʘʨʢʠʙʠ 

ʩʦ״ʠʙʢʦʨ ʙʦ ʠʩʪʠʬʦʜʘʠ ʥʘʨʭʠ ʯʘʢʘʥʘʠ ʙʦʟʦʨ ʤʘ״ʜʫʜ ʛʘʰʪʘ, ʥʠʰʦʥʠ ʘʩʦʩʠʠ ʦʥ ʜʘʨʘֹוʘʠ 

ʭʘʚʬʠʷʪʠ ʦʥ ʙʘ ״ʠʩʦʙ ʤʝʨʘʬʪ. ɹʦʟʦʨ״ʦʠ hʘʨ״ ץʘʤʯʫʥ ʰʘʢʣʠ ʘʩʦʩʠʠ ʪʠֹוʦʨʘʪʠ ʦʤʤʘʚ ʜʘʨ 

ʰʘʢʣʠ ʯʘʢʘʥʘʬʫʨ˄ʰ ʙʘ ״ʠʩʦʙ ʤʝʨʘʬʪʘʥʜ.  

ɼʘʨ ʙʘʨʦʙʘʨʠ ʨʫʰʜʠ ץʫʚʚʘ״ʦʠ ʠʩʪʝ״ʩʦʣ ʚʘ ʤʫʥʦʩʠʙʘʪ״ʦʠ ʤʦʣʠʶ ʧʫʣ, ʩʦ״ʘʠ 

ʩʦ״ʠʙʢʦʨ ״ʘʤʯʫʥ ʩʦ״ʘʠ ʠʩʪʝ״ʩʦʣʦʪʠ ʤʦʜʜ ʠʥʢʠʰʦʬ ʤʝʸʬʪ [3, ʩ.355]. ɼʘʨ ʯʫʥʠʥ ʰʘʨʦʠʪ, 

ʤʫʚʘʬʬʘץʠʷʪ ʜʘʨ ʩʦ״ʠʙʢʦʨʠʨʦ ʥʘ ʪʘʚʘʩʩʫʪʠ ֹוʫʩʪʫ˄ֹו ʠ ʙʦʟʦʨ״ʦʠ ʥʘʚ, ʙʘʣʢʠ ʙʦ ʧʘʡʜʦ ʥʘʤʫʜʘʥʠ 

ʨʦ״ʫ ʫʩʫʣ״ʦʠ ʤʫʚʦʬʠץʫ ʦץʠʣʦʥʘʠ ʠʩʪʠʬʦʜʘ ʥʘʤʫʜʘʥʠ ʦʤʠʣ״ʦʠ ʠʩʪʝ״ʩʦʣ ʜʘʨ ʤʫʪʦʙʠץʘʪ ʙʦ 

ʪʘʰʘʙʙʫʩ״ʦʠ ʩʦ״ʠʙʢʦʨ ʤʫʘʡʷʥ ʥʘʤʫʜʘʥ ʠʤʢʦʥʧʘʟʠʨ ʘʩʪ. 

ɼʘʨ ʤʘʨ״ʠʣʘʠ ʢʫʥʫʥʠʠ ʨʫʰʜʠ ʊʦֹוʠʢʠʩʪʦʥ, ʙʦ ʜʘʨʥʘʟʘʨʜʦʰʪʠ ʪʘֹוʨʠʙʘʠ סʘʥʠʠ ʩʦʣ״ʦʠ 

 ʦ״ʪʠʩʦʜʠʨʦ ʙʦ ʜʠʛʘʨ ʢʠʰʚʘʨץʦʨʘʪʠʚʫ ʠוʦʥʠʙʘʠ ʪʠֹוʦʠ ʜʫֹ״ʠʢʠʩʪʦʥ ʙʦʷʜ ʤʫʥʦʩʠʙʘʪוʘʙʣ, ʊʦֹץ

ʪʘʚʨʝ ʠʥʢʠʰʦʬ ʜʠ״ʘʜ, ʢʠ ʦʥ ʙʘʨʦʠ ״ʘʨʜʫ ʢʠʰʚʘʨ ʩʫʜʤʘʥʜ ʙʦʰʘʜ ʚʘ ʙʦʟʛʘʰʪʠ ʥʘʟʘʨʨʘʩ ʜʦʰʪʘ 

ʙʦʰʘʜ. פʠʩʤʘʥ ʤʫʥʦʩʠʙʘʪ״ʦʠ ʪʠֹוʦʨʠʠ ʜʫֹוʦʥʠʙʘ ʪʘʥ״ʦ ʜʘʨ ʟʘʤʠʥʘʠ "ʪʘʙʠ " ʩʦʭʪʘ ʤʝʰʘʚʘʥʜ, 

ʷʲʥʝ ʊʦֹוʠʢʠʩʪʦʥ ʩʘʙʟʘʚʦʪ, ʧʘʭʪʘ, ʤʝʚʘ ʚʘ ʜʠʛʘʨ ʤʦʣ״ʦʨʦ ʙʠ ʢʠʰʚʘʨ״ʦʠ ״ʘʤʩʦʷ ʩʦʜʠʨ 

ʤʝʥʘʤʦʷʜ.  

 ʀʩʣʦ״ʦʪʠ ʤʫʥʦʩʠʙʘʪ״ʦʠ ʤʦʣʠʢʠʷʪ ʚʘ ʭʫʩʫʩʠʛʘʨʜʦʥʠʠ ʢʦʨʭʦʥʘ״ʦ ʙʦ ʟʘʨʫʨʘʪʠ ʙʘʣʘʥʜ 

ʙʘʨʜʦʰʪʘʥʠ ʩʘʤʘʨʘʥʦʢʠʠ ʦʥ״ʦ ʚʘ ʬʘʨʦ״ʘʤ ʦʚʘʨʜʘʥʠ ʰʘʨʦʠʪ ʙʘʨʦʠ ʛʫʟʘʰʪʘʥ ʙʘ ʤʫʥʦʩʠʙʘʪ״ʦʠ 

ʙʦʟʦʨ  ʘʣʦץʘʤʘʥʜ ʙʫʜʘʥʜ[5, ʩ.102]. 

ɸʣʙʘʪʪʘ, ʠʥ ʙʘ ʷʛʦʥ ʥʘʟʘʨʠʷ ʟʠʜ ʥʝʩʪ. ɼʘʨ ʚʦץʝʲ, ּתʫʤ״ʫʨʠʠ ʊʦֹוʠʢʠʩʪʦʥ ʤʝʪʘʚʦʥʘʜ 

 ʘʤʦʥ ʧʘʭʪʘʨʦ ʘʨʟʦʥʪʘʨ ʧʘʨʚʘʨʠʰ ʢʫʥʘʜ ʚʘ ʙʘʨʪʘʨʠʠ ʤʫʘʡʷʥʝ ʜʦʰʪʘ ʙʦʰʘʜ. ɸʤʤʦ, ʙʦʷʜ ʯʫʥʠʥ״

ʬʘʢʪʨʦ ʙʘ ʥʘʟʘʨ ʛʠʨʠʬʪ, ʢʠ ʧʘʨʚʘʨʠʰ ʚʘ ֹוʘʤʲʦʚʘʨʠʠ ʧʘʭʪʘ ʪʘʥ״ʦ 50% ʘʤʘʣʠʸʪ״ʦʨʦ ʪʘʣʘʙ 

ʤʝʢʫʥʘʜ.  

ʄʘʨ״ʠʣʘʠ ʥʘʚʙʘʪ  ʤʘʩʲʘʣʘʠ ʢʦʨʢʘʨʜ ʘʩʪ, ʢʠ ʙʦ ʦʥ ʘʣʣʘʢʘʡ ʜʘʨ ֹוʫʤ״ʫʨ  ʙʦ ʩʘʙʘʙ״ʦʠ 

ʛʫʥʦʛʫʥ ʤʫʰʢʠʣʦʪ ʧʝʰ ʦʤʘʜʘʘʩʪ, ʤʘʩʘʣʘʥ: ʪʘֹ״וʠʟʦʪʠ ʢ  ʦʠ ʢʦʨʢʘʨʜ ʚʘ״ʥʘʠ ʢʦʨʭʦʥʘ״

ʙʦʬʘʥʜʘʛ  ʚʘ סʘʡʨʘ[7, ʩ.167]. ɸʣʣʘʢʘʡ ʜʘʨ ʤʘʨ״ʠʣʘʠ ʥʘʚʙʘʪʠʠ 50% ʢʦʨʭʦʥʘ״ʦʠ ʊʦֹוʠʢʠʩʪʦʥ 

ʤʝʪʘʚʦʥʠʩʪʘʥʜ ʙʦ ʢʦʨʭʦʥʘ״ʦʠ ʈʫʩʩʠʷ ʙʘʨʦʠ ʢʦʨʢʘʨʜʠ ʧʘʭʪʘʠ ʭʦʤ ʚʘ ʩʦʜʠʨʦʪʠ ʤʠʥʙʘʲʜʘʠ 

ʤʘ״ʩʫʣʦʪʠ ʪʘʡʸʨ ʸ ʪʘץʨʠʙʘʥ ʪʘʡʸʨ ʙʘ ʈʫʩʩʠʷ ״ʘʤʢʦʨ  ʢʫʥʘʥʜ ʚʘ ʙʦ ʠʥ ʜʘʨ ʷʢ ʚʘץʪ ʷʢʯʘʥʜ 

ʤʘʩʲʘʣʘʨʦ ״ʘʣ ʢʫʥʘʥʜ: 

1) ʠʥ ʤʘʩʲʘʣʘʠ ʙʝʢʦʨ  ʘʩʪ (ʨʘʚʘʥʜʠ ʢʦʨʢʘʨʜ ״ʘʨ ץʘʜʘʨ ʘʤʠץʪʘʨ ʙʦʰʘʜ, ״ʘʤʦʥ ץʘʜʘʨ 

ʦʜʘʤʦʥ ʙʘ ʨʘʚʘʥʜʠ ʠʩʪʝ״ʩʦʣʦʪ ֹוʘʣʙ ʢʘʨʜʘ ʤʝʰʘʚʘʥʜ, ʘʟ ʠʥ ʨ  ʣ ʟʠʸʜʪʘʨסʘʜʘʨʝ ʢʠ ʰʫץ ʘʨ״ ,

ʙʦʰʘʜ, ʩʘʪ״ʠ ʙʝʢʦʨ , ʤʫʪʘʥʦʩʠʙʘʥ, ʜʘʨʦʤʘʜʠ ʙʝʰʪʘʨ, ʩʘʨʤʦʷʛʫʟʦʨʠʠ ʜʦʭʠʣ  ʚʘ ס.); 

2) ʘʨʟʠʰʠ ʤʘ״ʩʫʣʦʪʠ ʢʦʨʢʘʨʜʰʫʜʘ (ʘʰʸʠ ʭʦʤ) ʥʠʩʙʘʪ ʙʘ ʘʨʟʠʰʠ ʢʦʨʢʘʨʜʥʘʰʫʜʘ ʭʝʣʝ 

ʙʘʣʘʥʜ ʘʩʪ, ʙʠʥʦʙʘʨ ʠʥ ʜʘʚʣʘʪ ʚʘ ʢʦʨʭʦʥʘ״ʦ ʘʟ ʬʫʨ ʰ ʬʦʠʜʘʠ ʙʝʰʪʘʨ ʤʝʛʠʨʘʥʜ ʄʘʙʣʘסʨʦ 

ʙʘʨʦʠ ʥʘʚʩʦʟʠʠ ʪʝʭʥʦʣʦʛʠʠ ʪʘֹ״וʠʟʦʪ ʜʘʨ ʢʦʨʭʦʥʘ״ʦ, ʪʘʡʸʨ ʢʘʨʜʘʥʠ ʢʘʜʨ״ʦ ʠʩʪʠʬʦʜʘ ʙʫʨʜʘʥ 

ʤʫʤʢʠʥ ʘʩʪ, ʢʠ ʜʘʨ ʥʠ״ʦʷʪ ʨʘץʦʙʘʪʧʘʟʠʨʠʠ ʤʘ״ʩʫʣʦʪʠ ʢʦʨʢʘʨʜʰʫʜʘ (ʘʰʸʠ ʭʦʤ) -ʨʦ ʙʘʣʘʥʜ 

ʤʝʙʘʨʜʦʨʘʜ. 

ɼʘʨ ʘʡʥʠ ʟʘʤʦʥ ʩʦʭʪʦʨʠ ʩʘʚʜʦʠ ʭʦʨʠֹוʠʠ ʙʘʡʥʠ ʊʦֹוʠʢʠʩʪʦʥ ʚʘ ʈʫʩʩʠʷ çʟʘʭʠʨʘ ʚʘ ʘʰʸʠ 

ʭʦʤè ʤʝʙʦʰʘʜ, ʷʲʥʝ ״ʠʩʩʘʠ ʤʘ״ʩʫʣʦʪʝ, ʢʠ ʪʘʥ״ʦ ʢʦʨʢʘʨʜʠ ʘʚʚʘʣʠʷʨʦ ʛʫʟʘʰʪʘʘʥʜ (ʧʘʭʪʘ ʜʘʨ 

ʙʘʩʪ״ʦ, ʯ ʙ, ʩ ʟʠʰʚʦʨ  ʚʘ ʨʘʚסʘʥ״ʦʠ ʤʦʣʠʜʘʥ , ʤʝʪʘʣʣ ʚʘ סʘʡʨʘ) ʜʘʨ ʩʦʭʪʦʨʠ ʩʦʜʠʨʦʪ ʚʘ 

ʚʦʨʠʜʦʪ ʙʘʨʪʘʨ  ʜʦʨʘʜ [2, ʩ.163]. פʘʡʜ ʢʘʨʜʘʥ ʙʘ ʤʘʚʨʠʜ ʘʩʪ, ʢʠ ״ʘʤʢʦʨʠʠ ּתʫʤ״ʫʨʠʠ 

ʊʦֹוʠʢʠʩʪʦʥ ʙʦ ʤʘʤʣʘʢʘʪ״ʦʠ ʀɼʄ ʜʘʨ ʩʘʪ״ʠ ʭʝʣʦ ʭʫʙ ץʘʨʦʨ ʜʦʨʘʜ.  
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ɺʦʨʠʜʦʪʠ ּתʊ ʘʟ ʙʘʲʟʝ ʢʠʰʚʘʨ״ʦʠ ʀɼʄ (ʙʦ ʤʣʥ. ʜʦʣʣʘʨʠ ʀʄɸ) 

 ̄ ʄʘʤʣʘʢʘʪ 2012 2018 2020 2021 

1 ʈʫʩʩʠʷ 960,9 967,9 932,6 1280,5 

 ʠʩʪʦʥ 604,3 536,6 757,5 818,5ץʘʟʦפ 2

3 ʋʟʙʝʢʠʩʪʦʥ 58,0 133,2 250,3 318,2 

 ʠʟʠʩʪʦʥ 73,1 48,2 27,2 20,5סʠʨפ 4

ʄʘʥʙʘʲ: ʆʤʦʨʠ ʩʦʣʦʥʘʠ ּתʫʤ״ʫʨʠʠ ʊʦֹוʠʢʠʩʪʦʥ-2022 ʩʦʣ, ʩʘ״ʠʬʘʠ-369 

ʏʠ ʪʘʚʨʝ ʘʟ ֹוʘʜʚʘʣ ʤʘʲʣʫʤ ʘʩʪ ʤʫʥʦʩʠʙʘʪ״ʦ ʨʫʟ ʘʟ ʨʫʟ ʨʫ ʙʘ ʠʥʢʠʰʦʬ ʜʦʨʘʜ. ʄʘʩʘʣʘʥ 

״˄ʫʤתּ ʊ ʙʦ ʌʝʜʝʨʘʪʩʠʷʠ ʈʫʩʩʠʷ ʚʘתּ ʦʨʘʪʠʠוʦʠ ʪʠֹ״ʘʤʢʦʨʠ״ ʨʠʠ ʙʘʨʦʜʘʨʠʠ ʋʟʙʝʢʠʩʪʦʥ, 

 ʘʜʚʘʣ ʦʚʘʨʜʘʰʫʜʘוֹ ʦʠ ʜʘʨ״ʣʠʣ״ʤʦʥʜʘ ʱʫʜʘʘʩʪ. ʊʘ ״ʠʩʪʦʥ ʭʝʣʦ ʭʫʙ ʙʘ ʨʦץʘʟʦפ ʫʨʠʠ״ʫʤתּ

ʠʩʙʦʪʠ ʦʥ ״ʘʩʪʘʥʜ, ʢʠ ʚʦʨʠʜʦʪ ʙʘ ּתʊ ʥʠʩʙʘʪ ʙʘ ʩʦʣ״ʦʠ 2012-ʫʤ ʘʟ ʈʫʩʩʠʷ +1,4, פʠʨסʠʟʠʩʪʦʥ -

  .ʫʨʠʠ ʋʟʙʝʢʠʩʪʦʥ +4,3 ʤʘʨʦʪʠʙ ʟʠʸʜ ʛʘʰʪʘʘʩʪ״ʫʤתּ ʠʩʪʦʥ +1,3 ʚʘץʘʟʦפ ,0,27

 ʦ, ʜʠʚʝʨʩʠʬʠʢʘʪʩʠʷʠ״ʦʠ ʥʘʟʜʠʢʪʘʨ ʙʘʡʥʠ ʢʠʰʚʘʨ״ʘʨʦʨ ʢʘʨʜʘʥʠ ʨʦʙʠʪʘץʘʥʛʦʤʠ ʙʘʨ׳

ʨʦʙʠʪʘ״ʦʠ ʪʠֹוʦʨʘʪ  ʠʤʢʦʥʧʘʟʠʨ ʙʫʜ, ʘʤʤʦ ʙʘ ʠʥ ʷʢʯʘʥʜ ʦʤʠʣ״ʦ ʭʘʣʘʣ ʤʝʨʘʩʦʥʘʥʜ: 

Å ʪʘʰʢʠʣʠ ״ʫʜʫʜʠʠ ʠʩʪʝ״ʩʦʣʦʪʠ ʢʠʰʦʚʘʨʟ  ʜʘʨ ּתʫʤ״ʫʨʠʠ ʊʦֹוʠʢʠʩʪʦʥ ʜʘʨ ʪ ʣʠ ʟʠʸʜʘ 

ʘʟ 80 ʩʦʣ ʙʦ ʪʘץʩʠʤʦʪʠ ʤʝ״ʥʘʪ ʚʘ ʠʜʦʨʘʢʫʥʠʠ ʥʘץʰʘʚ  ʤʫʘʡʷʥ ʢʘʨʜʘ ʰʫʜ; 

Å ֹוʘʥʛʠ ʰʘ״ʨʚʘʥʜ , ʢʠ ʪʘץʨʠʙʘʥ ʬʘʚʨʘʥ ʦסʦʟ ʸʬʪ (ʧʘʩ ʘʟ ʧʦʰʭ ʨʠʠ ʉʉʉʈ), ʢʠ ʙʘʨʦʠ 

ʠץʪʠʩʦʜʠ ʊʦֹוʠʢʠʩʪʦʥ ʥʘʪʠֹוʘʠ ʙʘʜ ʦʚʘʨʜ, ץʠʩʤʠ ʟʠʸʜʠ ʩʘʥʦʘʪ ʭʘʨʦʙ ʰʫʜ, ʬʦʥʜ״ʦʠ ʘʩʦʩ  ʭʘʨʦʙ 

ʰʫʜʘʥʜ, 

Å ʭʫʨʫֹוʠ ʢʘʜʨ״ʦʠ ʙʘʣʘʥʜʠʭʪʠʩʦʩ ʙʘ ʭʦʨʠֹוʘ, ʘʟ ֹוʫʤʣʘ ʙʘ ʈʫʩʩʠʷ, ʠʥ ʚʘ ʦʤʠʣ״ʦʠ ʜʠʛʘʨ 

ʥʦʤʝʥʢʣʘʪʫʨʘʠ ʤʘ״ʜʫʜʠ ʩʦʜʠʨʦʪʨʦ ʙʘ ʚʫֹוʫʜ ʦʚʘʨʜʘʥʜ. 

ɸʣʙʘʪʪʘ, ״ʦʣʦ ʘʟ ֹוʦʥʠʙʠ ʊʦֹוʠʢʠʩʪʦʥ ʚʘ ʈʫʩʩʠʷ ʙʘʨʦʠ ʪʘ״ʢʠʤ ʚʘ ʨʫʰʜʠ ʤʠʥʙʘʲʜʘʠ 

ʤʫʥʦʩʠʙʘʪ״ʦʠ ʜʫֹוʦʥʠʙʘʠ ʪʠֹוʦʨʘʪʠʚʫ ʠץʪʠʩʦʜ  ʪʘʜʙʠʨ״ʦ ʘʥʜʝʰʠʜʘ ʰʫʜʘ ʠʩʪʦʜʘʘʥʜ. 

 

ʉʦʜʠʨʦʪʠ  ּתʊ ʙʘ ʙʘʲʟʝ ʢʠʰʚʘʨ״ʦʠ ʀɼʄ (ʙʦ ʤʣʥ. ʜʦʣʣʘʨʠ ʀʄɸ) 

 ̄ ʄʘʤʣʘʢʘʪ  2012 2018 2020 2021 

 ʠʩʪʦʥ 101,7 299,9 152,2 360,1ץʘʟʦפ 1

2 ʈʫʩʩʠʷ 106,9 55,2 41,2 72,5 

3 ʋʟʙʝʢʠʩʪʦʥ 4,0 155,3 83,3 129,6 

 ʠʟʠʩʪʦʥ 7,1 14,1 9,6 5,3סʠʨפ 4

ʄʘʥʙʘʲ: ʆʤʦʨʠ ʩʦʣʦʥʘʠ Ṉʫʤϲʫʨʠʠ ʊʦṉʠʢʠʩʪʦʥ-2022 ʩʦʣ, ʩʘϲʠʬʘʠ-364 
 

ʅʠʰʦʥʜʠ״ʘʥʜʘ״ʦʠ ֹוʘʜʚʘʣ ʠʩʙʦʪʠ ʦʥ ״ʘʩʪʘʥʜ, ʢʠ ʤʫʥʦʩʠʙʘʪ״ʦʠ ʪʠֹוʦʨʘʪʠʚʫ ʠץʪʠʩʦʜʠʠ 

     .ʦʣʘʪʠ ʨʫʰʜʸʙ ʘʩʪ״ ʦ ʜʘʨ״ʊ ʙʦ ʜʠʛʘʨ ʢʠʰʚʘʨתּ

ʊʘʚʨʝ ʢʠ ʤʦ ץʘʡʜ ʢʘʨʜʝʤ, ʌʝʜʝʨʘʪʩʠʷʠ ʈʫʩʠʷ ʤʘץʦʤʠ ʰʘʨʠʢʠ ʩʪʨʘʪʝʛʠʠ ʊʦֹוʠʢʠʩʪʦʥʨʦ 

ʜʦʨʘʜ, ʈʫʩʩʠʷ ʷʢʝ ʘʟ ʰʘʨʠʢʦʥʠ ʤʫ״ʠʤʪʘʨʠʥʠ ʪʠֹוʦʨʘʪʠʚʫ ʠץʪʠʩʦʜ  ʙʘʨʦʠ ֹוʫʤ״ʫʨ  ʙʦץ  

ʤʝʤʦʥʘʜ. 

ʏʠ ʪʘʚʨʝ, ʢʠ ʇʝʰʚʦʠ ʤʠʣʣʘʪ ʜʘʨ ʇʘʡʸʤʠ ʭʝʰ ץʘʡʜ ʢʘʨʜʘʥʜ. ʄʦ ʩʘʥʦʘʪʠʢʫʥʦʥʠʠ 

ʙʦʩʫʨʲʘʪʨʦ ״ʘʤʯʫʥ ״ʘʜʘʬʠ ʯʦʨʫʤʠ ʩʪʨʘʪʝʛʠʠ ʢʠʰʚʘʨ ץʘʙʫʣ ʢʘʨʜʝʤ, ʟʝʨʦ ʨʫʰʜʠ ʩʘʥʦʘʪ 

ʙʘʨʦʠ ʪʘʲʤʠʥ ʥʘʤʫʜʘʥʠ ʫʩʪʫʚʦʨʠʠ ʠץʪʠʩʦʜʠʸʪ, ʪʘʰʢʠʣʠ ֹוʦʡ״ʦʠ ʥʘʚʠ ʢʦʨ , ʙʘʣʘʥʜ 

ʙʘʨʜʦʰʪʘʥʠ ʠץʪʠʜʦʨʠ ʩʦʜʠʨʦʪʠʠ ʤʘʤʣʘʢʘʪ ʚʘ ʨʘץʦʙʘʪʥʦʢʠʠ ʦʥ ʟʘʤʠʥʘ ʤʝʛʫʟʦʨʘʜ[1].  
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ɹʠʥʦʙʘʨ ʠʥ ʙʘʨʦʠ ʨʫʰʜʠ ʩʘʥʦʘʪʠʢʫʥʦʥʠʠ ʤʘʤʣʘʢʘʪ ʤʘʙʣʘסʛʫʟʦʨʠ״ʦʠ ʭʦʨʠֹוʠ ʥʘhץ ʠ 

ʢʘʣʦʥʨʦ ʤʝʙʦʟʘʜ.  

ɼʘʨ ʦʷʥʜʘ ״ʘʤʢʦʨʠ״ʦʠ ʪʠֹוʦʨʘʪʠʚʫ ʠץʪʠʩʦʜʠʨʦ ʪʘʚʘʩʩʫʪʠ ʪʘʰʢʠʣʠ ʢʦʨʭʦʥʘ״ʦʠ 

ʤʫʰʪʘʨʘʢʠ ʢʦʨʢʘʨʜʠ ʩʘʥʦʘʪ  ʦʠʜ ʙʘ ʢʦʨʢʘʨʜʠ ʤʝʚʘʶ ʩʘʙʟʘʚʦʪ, ʥʘʭʠ ʧʘʭʪʘ ʠʤʢʦʥʧʘʟʠʨ ʘʩʪ. 

ʀʥʯʫʥʠʥ ʣʦʠ״ʘ״ʦʠ ʤʫʰʪʘʨʘʢ ʜʘʨ ʩʘʤʪʠ ʦʤʦʜʘʩʦʟ  ʚʘ ʙʦʟʦʤ ʟʠʠ ʢʘʜʨ״ʦʠ ʙʘʣʘʥʜʠʭʪʠʩʦʩ, 

וʘʙʫʣʠ ʜʦʥʠʰֹץ ʸʥ ʙʘ ʤʫʘʩʩʠʩʘ״ʦʠ ʪʘ״ʩʠʣʦʪʠ ʦʣʠʠ ʈʫʩʩʠʷ, ʨʫʰʜʠ ʩʘʡʸ״ʠʠ ʢ ״  ʜʘʨ ּתʫʤ״ʫʨʠʠ 

ʊʦֹוʠʢʠʩʪʦʥ ʚʘ סʘʡʨʘ ʫʤʝʜʙʘʭʰʘʥʜ. 
 

 
 

ʄʘʥʙʘʲ: ʆʤʦʨʠ ʩʦʣʦʥʘʠ ּתʫʤ״ʫʨʠʠ ʊʦֹוʠʢʠʩʪʦʥ-2022 ʩʦʣ, ʩ. 221 

ɼʠʘʛʨʘʤʤʘʠ 1. ʐʫʤʦʨʘʠ ʢʦʨʭʦʥʘ״ʦʠ ʤʫʰʪʘʨʘʢʠ 

ʬʘʲʦʣʠʷʪʢʫʥʘʥʜʘ ʜʘʨ ״ʫʜʫʜʠ ֹוʫʤ״ʫʨ 
 

ʊʘ״ʣʠʣ״ʦ ʥʠʰʦʥ ʤʝʜʠ״ʘʥʜ, ʢʠ ʪʝʲʜʦʜʠ ʢʦʨʭʦʥʘ״ʦʠ ʤʫʰʪʘʨʘʢ ʜʘʨ ʩʦʣʠ 2021 ʜʘʨ 

ʘʜ, ʢʠ ʠʥ ʥʠʩʙʘʪ ʙʘ ʩʦʣʠ 2013 ʨ״ʫʨ 624-ʘʜʘʜʨʦ ʪʘʰʢʠʣ ʤʝʜʠ״ʫʤוֹ ʘʣʘʤʨʘʚʠץ  ʙʘ ʙʦʣʦʨʘʚ  

ʦʚʘʨʜʘʘʩʪ ʚʘ 452 ʘʜʘʜ ʟʠʸʜ ʛʘʰʪʘʘʩʪ. ɿʠʸʜ ʢʘʨʜʘʥʠ ʢʦʨʭʦʥʘ״ʦʠ ʤʫʰʪʘʨʘʢ ʙʘ״ʨʠ ʨʫʰʜʠ 

ʪʠֹוʦʨʘʪʠ ּתʊ ʙʦ ʭʦʨʠֹוʠ ʢʠʰʚʘʨ ʙʘʲʟʝ ʙʘʨʪʘʨʠ״ʦʨʦ ʜʦʨʦʩʪ.  

ʈʫʰʜʠ ʩʦ״ʠʙʢʦʨ ʘʬʟʘʣʠʷʪ״ʦʠ ʟʠʸʜʝ ʜʦʨʘʜ ʙʘ ʤʦʥʘʥʜ: 

1. ɿʠʸʜ ʰʫʜʘʥʠ ʰʫʤʦʨʘʠ ʩʦ״ʠʙʤʫʣʢʦʥ, ʷʲʥʝ ʪʘʰʢʠʣ ʰʫʜʘʥʠ ʩʠʥʬʠ ʤʠʸʥʘ ״ʘʤʯʫʥ 

ʢʘʬʦʣʘʪʠ ʘʩʦʩʠʠ ʥʠʟʦʤʠ ʩʠʸʩ ʚʘ ֹוʦʤʝʘʠ ʜʝʤʦʢʨʘʪ.  

2. ɸʬʟʦʠʰʠ ʩʘ״ʤʠ ʠץʪʠʩʦʜʠʠ ʘ״ʦʣʠʠ ʬʘʲʦʣ, ʢʠ ʘʬʟʦʠʰʠ ʩʘ״ʤʠ ʦʥ״ʦ ʜʘʨ ʠץʪʠʩʦʜʠʸʪ ʙʘ 

ʟʠʸʜʛʘʰʪʘʥʠ ʜʘʨʦʤʘʜʠ ʰʘ״ʨʚʘʥʜʦʥ ʚʘ ʙʘʨʦʠ ʙʘ ʤʠʟʦֹו ʦʚʘʨʜʘʥʠ ʪʘʥʦʩʫʙ ʤʠʸʥʠ ʛʫʨʫ״״ʦʠ 

ʛʫʥʦʛʫʥʠ ʠֹוʪʠʤʦ ʤʫʩʦʠʜʘʪ ʤʝʥʘʤʦʷʥʜ. 

3. ʇʘʡʜʦ ʥʘʤʫʜʘʥʠ ʬʘʨʜʠʷʪ״ʦʠ ʥʠʩʙʘʪʘʥ ʬʘʲʦʣ ʚʘ ץʦʙʠʣʠ ʤʝ״ʥʘʪ, ʢʠ ʙʘʨʦʷʰʦʥ 

ʩʦ״ʠʙʢʦʨʠʠ ʭʫʨʜ ʤʘʢʪʘʙʠ ʘʚʚʘʣʠʥʠ ʭʫʜʪʘʪʙʠץʢʫʥ ʙʘ ״ʠʩʦʙ ʤʝʨʘʚʘʜ.  

4. ʊʘʰʢʠʣʠ ֹוʦʡ״ʦʠ ʥʘʚʠ ʢʦʨ ʙʦ ʩʘʨʬʠ ״ʘʨ ʯ ʢʘʤʪʘʨʠ ʭʘʨʦֹוʦʪ, ʤʘʭʩʫʩʘʥ ʜʘʨ ʩʦ״ʘʠ 

ʭʠʟʤʘʪʨʘʩʦʥ.  

5. ʆʤʦʜʘ ʥʘʤʫʜʘʥʠ ʤʫʪʘʭʘʩʩʠʩʦʥ ʘʟ ״ʠʩʦʙʠ ʢʦʨʤʘʥʜʦʥʝ, ʢʠ ʤʘʲʣʫʤʦʪʠ ʨʘʩʤʠʘʰʦʥ 

ʤʘ״ʜʫʜ ʚʘ ʸ ʥʦʧʫʨʨʘ ʙʫʜʘ, ʙʘʨʦʠ ʙʘʣʘʥʜ ʙʘʨʜʦʰʪʘʥʠ ʪʘʭʘʩʩʫʩʘʰʦʥ ʜʘʨ ֹוʦʠ ʢʦʨ ʵ״ʪʠyֹו ʜʦʨʘʥʜ.  

7. ʂʦʨʢʘʨʜ ʚʘ ֹוʦʨ ʥʘʤʫʜʘʥʠ ʥʘʚʛʦʥʠ״ʦʠ ʪʝʭʥʦʣʦʛ, ʪʝʭʥʠʢ ʚʘ ʪʘʰʢʠʣ. 
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8. ɹʝ״ʪʘʨ ʥʘʤʫʜʘʥʠ ʤʫʥʦʩʠʙʘʪ״ʦ ʤʠʸʥʠ ʙʘʭʰ״ʦʠ ʛʫʥʦʛʫʥʠ ʠץʪʠʩʦʜ. 

ʋʤʫʤʘʥ, ʙʫʥʸʜʠ ʩʦʭʪʦʨʠ ʙʘʭʰʠ ʩʦ״ʠʙʢʦʨʠʠ ʠץʪʠʩʦʜʠʸʪʠ ּתʫʤ״ʫʨʠʠ ʊʦֹוʠʢʠʩʪʦʥ, ʢʠ ʜʘʨ 

ʘʩʦʩʠ ʰʘʢʣ״ʦʠ ʤʫʭʪʘʣʠʬʠ ʤʦʣʠʢʠʷʪ ʪʘʰʢʠʣ ʛʘʨʜʠʜʘʘʥʜ ʚʘ ʬʘʲʦʣʠʷʪʠ ʷʢֹוʦʷʠ ʦʥ״ʦ ʜʘʨ 

ʩʦ״ʘ״ʦʠ ʛʫʥʦʛʫʥʠ ʠץʪʠʩʦʜʠʸʪ סʘʡʨʠʤʦʥʦʧʦʣʠʟʘʪʩʠʷʢʫʥʦʥʠ ʠʠʩʪʝ״ʩʦʣʦʪ ʤʘ״ʩʫʙ ʸʬʪʘ, 

ʨʘץʦʙʘʪʠ ʩʦʣʠʤʠ ʤʠʸʥʠ ʠʩʪʝ״ʩʦʣʢʫʥʘʥʜʘʛʦʥʨʦ ʪʘץʚʠʷʪ ʤʝʙʘʭʰʘʜ.  

ɹʠʥʦʙʘʨ ʠʥ ʙʘ״ʨʠ ʙʦʟ ״ʘʤ ʙʝ״ʪʘʨ ʥʘʤʫʜʘʥʠ ʤʫʥʦʩʠʙʘʪ״ʦʠ ʪʠֹוʦʨʘʪʠʚʫ ʠץʪʠʩʦʜ, 

ʢʦʨʭʦʥʘ״ʦʠ ʤʫʰʪʘʨʘʢʨʦ ʙʦʷʜ ʟʠʸʜ ʢʘʨʜ ʪʦ ʠʥ, ʢʠ ֹוʦʡ״ʦʠ ʢʦʨʠʠ ʥʘʚ ʙʘ״ʨʠ ʙʘʣʘʥʜʙʘʨʜʦʨʠʠ 

ʩʘʪ״ʠ ʟʠʥʜʘʛʦʥʠʠ ʤʘʨʜʫʤʠ ʢʠʰʚʘʨ ʠʤʢʦʥʧʘʟʠʨ ʰʘʚʘʜ. 
 

ɸʜʘʙʠʸʪ: 
 

1. ʇʘʸʤʠ ʇʨʝʟʠʜʝʥʪʠ ּתʫʤ״ʫʨʠʠ ʊʦֹוʠʢʠʩʪʦʥ, ʇʝʰʚʦʠ ʤʠʣʣʘʪ, ʤʫ״ʪʘʨʘʤ ʕʤʦʤʘʣ  

ʈʘ״ʤʦʥ ʙʘ ʄʘֹוʣʠʩʠ ʆʣ 26.12.2019. 

2. ɸʰʫʨʦʚ ʀ.ʉ., ʈʘʭʠʤʦʚ ʇ.ʉ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʦʨʛʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ 

ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ/ ʀ.ʉ. ɸʰʫʨʦʚ, ʇ.ʉ. ʈʘʭʠʤʦʚ// - ɼʫʰʘʥʙʝ: 

ʕʨ-ʛʨʘʬ, 2018. - 163 ʩ. 

3. ɹʦʟʦʨʦʚ ʐ.ʐ. ɸʩʦʩ״ʦʠ ʩʦ״ʠʙʢʦʨ / ɼʫʰʘʥʙʝ-ʕʨ-ɻʨʘʬ 2018. - 428 ʩ. 
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ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʴʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ʂ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤ ʩʠʣʘʤ ʪʘʢʦʡ ʵʢʦʥʦʤʠʢʠ ʦʪʥʦʩʷʪʩʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʠʥʬʦʨʤʘʮʠʷ ʠ ʪʚʦʨʯʝʩʢʠʡ ʯʝʣʦʚʝʢ, ʢ ʬʘʢʪʦʨʘʤ ʧʨʦʠʟʚʦʜʩʪʚʘ - 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʢʘʧʠʪʘʣ, ʪʚʦʨʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʢ ʧʨʝʜʤʝʪʫ ʪʨʫʜʘ - ʠʥʬʦʨʤʘʮʠʷ, ʩʨʝʜʩʪʚʘʤ ʪʨʫʜʘ - ʟʥʘʥʠʷ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʪʘʥʦʚʠʪʩʷ 

ʦʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʨʤʠʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʵʢʦʥʦʤʠʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʥʳʝ ʧʦʥʷʪʠʷ:  

ɺʦ-ʧʝʨʚʳʭ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʵʢʦʥʦʤʠʢʘ - ʝʩʪʴ ʩʦʚʨʝʤʝʥʥʘʷ ʩʪʘʜʠʷ ʨʘʟʚʠʪʠʷ 

ʮʠʚʠʣʠʟʘʮʠʠ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʨʦʣʴʶ ʪʚʦʨʯʝʩʢʦʛʦ ʪʨʫʜʘ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʙʣʘʛ. ʕʢʦʥʦʤʠʢʘ ʩ ʧʦʚʳʰʝʥʥʳʤ ʘʢʮʝʥʪʦʤ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʠʥʜʫʩʪʨʠʶ, ʛʜʝ ʠʥʬʦʨʤʘʮʠʷ ʮʝʥʠʪʩʷ ʢʘʢ ʢʘʧʠʪʘʣʴʥʦʝ ʙʣʘʛʦ. 

ɺʦ-ʚʪʦʨʳʭ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʵʢʦʥʦʤʠʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʪʝʦʨʠʶ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʠʣʠ ʪʝʦʨʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʵʢʦʥʦʤʠʢʠ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʵʢʦʥʦʤʠʢʘ ʷʚʣʷʝʪʩʷ ʛʣʦʙʘʣʴʥʦʡ, ʧʦʩʢʦʣʴʢʫ ʚ ʥʦʚʳʭ ʠʩʪʦʨʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ ʜʦʩʪʠʞʝʥʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʢʦʥʢʫʨʝʥʮʠʠ 

ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʚʥʫʪʨʠ ʛʣʦʙʘʣʴʥʦʡ ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʡ ʩʝʪʠ. ɻʣʦʙʘʣʴʥʘʷ ʵʢʦʥʦʤʠʢʘ ʩʧʦʩʦʙʥʘ 

ʨʘʙʦʪʘʪʴ ʢʘʢ ʝʜʠʥʘʷ ʩʠʩʪʝʤʘ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʚ ʤʘʩʰʪʘʙʝ ʚʩʝʡ ʧʣʘʥʝʪʳ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ ʩʚʦʝʡ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʨʝʛʠʦʥʘʣʠʟʘʮʠʝʡ.  

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʝʱʸ ʥʝ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʮʝʣʦʩʪʥʘʷ ʪʝʦʨʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʵʢʦʥʦʤʠʢʠ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʢʨʠʪʝʨʠʠ ʪʨʘʢʪʦʚʦʢ: ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ, ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ, 

ʪʨʫʜʦʚʦʛʦ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ, ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʠ ʢʨʝʘʪʠʚʥʦʛʦ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʵʢʦʥʦʤʠʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʟʚʠʪʠʝʤ ʥʦʚʦʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ 

ʣʦʛʠʢʠ. ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʘʷ ʪʝʥʜʝʥʮʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʵʚʦʣʶʮʠʠ - ʵʪʦ ʧʝʨʝʭʦʜ ʦʪ ʤʘʩʩʦʚʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʢ ʛʠʙʢʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ. ʉʝʪʝʚʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʢʘʢ ʥʦʚʘʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ 

ʬʦʨʤʘ ʚʦʟʥʠʢʣʦ ʠʟ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʠ ʥʦʚʳʤʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʬʘʢʪʦʨʦʤ ʢʦʪʦʨʦʛʦ ʩʪʘʣʦ ʧʦʚʳʰʝʥʠʝ 

ʨʦʣʠ ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʳʩʠʣʠ ʦʙʲʸʤʳ ʘʥʘʣʦʛʦʚʳʭ ʜʘʥʥʳʭ, 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʟʥʘʥʠʡ. ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʛʘʜʞʝʪʦʚ, ʤʦʙʠʣʴʥʳʭ ʪʝʣʝʬʦʥʦʚ, ʘ ʪʘʢʞʝ 

ʧʦʚʳʰʝʥʠʝ ʠ ʜʦʩʪʫʧ ʢ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʤʫ ʠʥʪʝʨʥʝʪʫ ʩʪʘʣʦ ʥʘʯʘʣʦʤ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ 

-ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʘʥʥʳʭ.  

ɺʩʸ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʪʝʤ, ʯʪʦ ʛʣʘʚʝʥʩʪʚʫʶʱʫʶ ʨʦʣʴ ʥʘ 

ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ʠ ʦʙʱʝʩʪʚʘ ʧʨʠʦʙʨʝʪʘʝʪ ʠʥʬʦʨʤʘʮʠʷ ʚ ʮʠʬʨʦʚʦʤ 

ʚʠʜʝ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʠʪʴ ʜʘʥʥʦʝ ʧʦʥʷʪʠʝ, ʟʘʤʝʥʠʚ ʝʛʦ ʥʘ ʙʦʣʝʝ 

ʢʦʨʨʝʢʪʥʳʡ ʪʝʨʤʠʥ, ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʮʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ, ʪ.ʝ. ʛʣʦʙʘʣʴʥʘʷ 

ʩʣʦʞʥʦʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʠʥʩʪʠʪʫʪʦʚ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ ʠ 

ʠʥʳʭ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ, ʩʠʩʪʝʤʘʤʠ, ʧʣʘʪʬʦʨʤʘʤʠ, ʚ ʢʦʪʦʨʦʡ 

ʛʣʘʚʥʳʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤ ʨʝʩʫʨʩʦʤ ʠ ʬʘʢʪʦʨʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʮʠʬʨʦʚʳʭ 

ʙʣʘʛ ʩʪʘʥʦʚʷʪʩʷ ʥʝʤʘʪʝʨʠʘʣʴʥʳʝ ʘʢʪʠʚʳ ʚ ʮʠʬʨʦʚʦʤ ʚʠʜʝ: ʜʘʥʥʳʝ, ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ, 

ʠʥʬʦʨʤʘʮʠʷ, ʟʥʘʥʠʷ. 

ɺ ʦʙʱʝʤ ʥʦʚʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʪʨʘʢʪʦʚʢʘ çʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʠ ʮʠʬʨʦʚʦʡè 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʷʚʣʝʥʠʷʤʠ:  

¶ ʵʣʝʢʪʨʦʥʥʘʷ ʨʝʚʦʣʶʮʠʷ ʫʩʢʦʨʷʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʪʦʢʠ ʠ ʚʳʟʳʚʘʝʪ ʟʘʤʝʥʫ 

ʠʩʪʦʱʘʶʱʝʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʠʥʜʫʩʪʨʠʠ ʥʘ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʫʶ ʠʥʜʫʩʪʨʠʶ;  
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¶ ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʧʦʜʨʦʙʥʦ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʮʠʚʠʣʠʟʘʮʠʠ, ʢʦʪʦʨʘʷ ʧʦʣʫʯʘʝʪ ʚ ʩʚʦʸ ʨʘʩʧʦʨʷʞʝʥʠʝ ʙʦʣʴʰʝ ʠ ʣʫʯʰʝ ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʝʙʝ ʩʘʤʦʡ;  

¶ ʧʨʦʠʟʚʦʜʩʪʚʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʦʯʝʪʘʥʠʝʤ ʤʘʩʩʦʚʦʛʦ ʠ ʥʝʤʘʩʩʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʉʦ ʚʨʝʤʝʥʝʤ ʧʨʦʜʫʢʮʠʷ ʙʫʜʝʪ ʠʟʛʦʪʘʚʣʠʚʘʪʴʩʷ ʪʦʣʴʢʦ ʥʘ ʟʘʢʘʟ ʧʦʜ ʚʩʝ ʚʦʟʨʘʩʪʘʶʱʠʤ ʧʨʷʤʳʤ 

ʢʦʥʪʨʦʣʝʤ ʟʘʢʘʟʯʠʢʘ. ʕʪʦ ʝʩʪʴ ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʩʠʩʪʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʚ ʨʘʩʮʚʝʪʝ 

ʜʦ ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʨʝʚʦʣʶʮʠʠ, ʥʦ ʪʝʧʝʨʴ ʦʥʘ ʧʦʩʪʨʦʝʥʘ ʥʘ ʙʘʟʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

¶ çʕʣʝʢʪʨʦʥʥʳʡ ʢʦʪʪʝʜʞè - ʦʙʦʨʫʜʦʚʘʥʥʦʝ ʥʝʦʙʭʦʜʠʤʳʤʠ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʨʘʙʦʯʝʝ ʤʝʩʪʦ, ʥʘʭʦʜʷʱʝʝ ʨʘʙʦʪʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʨʝʰʘʶʪ 

ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤ ,r ʪʘʢʠʝ ʢʘʢ, ʫʤʝʥʴʰʝʥʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ 

ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ ʢʦʨʧʦʨʘʮʠʠ ʫʞʝ ʥʝ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʪʦʣʴʢʦ ʢʘʢ 

ʤʝʭʘʥʠʟʤʳ ʜʣʷ ʤʘʢʩʠʤʠʟʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ - ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʣʠ 

ʧʨʠʙʳʣʠ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʥʷʪʠʝ ñʧʨʦʜʫʢʮʠʷò ʧʦʤʠʤʦ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʚʢʣʶʯʘʶʪ 

ʚ ʩʝʙʷ ʵʢʦʣʦʛʠʯʝʩʢʠʝ, ʩʦʮʠʘʣʴʥʳʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʧʦʣʠʪʠʯʝʩʢʠʝ ʧʨʦʜʫʢʪʳ, ʩʧʦʩʦʙʥʳʤʠ 

ʨʝʰʘʪʴ ʩʣʦʞʥʳʝ ʩʦʮʠʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ ʥʘ ʩʤʝʥʫ ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʝ 

ʧʨʠʭʦʜʠʪ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʠ ʮʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ. ʀʟʤʝʥʷʶʪʩʷ ʩʫʱʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʜʦʤʠʥʠʨʫʶʱʠʭ ʚ ʦʙʱʝʩʪʚʝ ʙʣʘʛ, ʪ.ʝ. ʬʠʟʠʯʝʩʢʘʷ ʬʦʨʤʘ ʙʣʘʛʘ ʩʪʘʥʦʚʠʪʩʷ ʥʝʤʘʪʝʨʠʘʣʴʥʳʤ, 

ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʬʦʨʤʘ ʙʣʘʛʘ ʩʪʘʥʦʚʠʪʩʷ ʥʝʪʦʚʘʨʥʳʤ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʵʢʦʥʦʤʠʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʤʫʣʴʪʠʧʨʝʜʤʝʪʥʦʡ ʥʘʫʢʦʡ, ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʪʳʢʝ ʵʢʦʥʦʤʠʢʠ, ʩʦʮʠʦʣʦʛʠʠ, 

ʠʥʬʦʨʤʘʪʠʢʠ, ʤʘʪʝʤʘʪʠʢʠ, ʧʩʠʭʦʣʦʛʠʠ ʠ ʜʨʫʛʠʭ ʥʘʫʢ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ (ʠʥʪʝʨʥʝʪ-ʵʢʦʥʦʤʠʢʘ, ʵʣʝʢʪʨʦʥʥʘʷ ʵʢʦʥʦʤʠʢʘ) - 

ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʦʩʫʱʝʩʪʚʣʷʝʤʘʷ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʳʭ ʩʝʪʝʡ 

(ʮʠʬʨʦʚʳʭ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ), ʩʚʷʟʘʥʥʘʷ ʩ ʵʣʝʢʪʨʦʥʥʳʤ ʙʠʟʥʝʩʦʤ ʠ ʵʣʝʢʪʨʦʥʥʦʡ 

ʢʦʤʤʝʨʮʠʝʡ, ʠ ʧʨʦʠʟʚʦʜʠʤʳʭ ʠ ʩʙʳʚʘʝʤʳʭ ʠʤʠ ʮʠʬʨʦʚʳʤʠ ʪʦʚʘʨʘʤʠ ʠ ʫʩʣʫʛʘʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʩʦʟʜʘʪy 

ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʧʦʷʚʣʝʥʠʷ ʥʦʚʳʭ ʦʪʨʘʩʣʝʡ, ʨʳʥʢʦʚ, ʩʧʦʩʦʙʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʦʙʤʝʥʘ ʚ 

ʫʩʣʦʚʠʷʭ ʛʠʙʨʠʜʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. 
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ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, ʪʨʝʙʫʝʪ ʦʪ ʨʘʙʦʪʥʠʢʦʚ ʫʯʨʝʞʜʝʥʠʡ ʚʳʩʰʝʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ (ʋɺʇʆ) ʧʦʚʳʰʝʥʠʷ  ʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʧʝʨʝʭʦʜ ʢ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʵʢʦʥʦʤʠʢʝ, ʢʦʪʦʨʘʷ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʝ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʝ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʕʧʦʭʘ, ʢʦʛʜʘ ʚʘʞʥʝʡʰʫʶ ʨʦʣʴ 

ʠʛʨʘʣʦ ʥʘʣʠʯʠʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʟʘʢʘʥʯʠʚʘʝʪʩʷ, ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ 

ʩʧʦʩʦʙʥʦʩʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʮʝʣʷʭ ʫʩʢʦʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ [1]. 

ɺ ʭʦʜʝ ʧʨʦʚʦʜʠʤʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʨʝʬʦʨʤ ʫʜʘʣʦʩʴ ʩʦʭʨʘʥʠʪʴ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ, ʜʦʩʪʘʪʦʯʥʳʡ ʜʣʷ ʨʝʰʝʥʠʷ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ. ʆʜʥʘʢʦ ʥʝʨʘʟʚʠʪʦʩʪʴ ʠʥʥʦʚʘʮʠʦʥʥʦʡ - ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ  

ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝ ʧʦʟʚʦʣʷʝʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʧʦʣʫʯʘʪʴ ʦʪʜʘʯʫ ʦʪ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʥʘʫʯʥʳʭ 

ʜʦʩʪʠʞʝʥʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʦʣʴʰʠʥʩʪʚʦ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʫʯʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʦʢʘʟʳʚʘʶʪʩʷ 

ʥʝʨʝʘʣʠʟʦʚʘʥʥʳʤʠ, ʯʪʦ ʚʣʝʯʸʪ ʟʘ ʩʦʙʦʡ ʜʨʫʛʫʶ ʧʨʦʙʣʝʤʫ - ʦʪʩʫʪʩʪʚʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʀʟ-ʟʘ ʵʪʦʛʦ ʪʨʫʜ 

ʥʘʫʯʥʳʭ ʨʘʙʦʪʥʠʢʦʚ ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ ʥʝ ʦʧʣʘʯʠʚʘʝʪʩʷ, ʧʨʦʠʩʭʦʜʠʪ ʦʪʪʦʢ ʢʘʜʨʦʚ, 

ʙʝʩʧʦʣʝʟʥʦʝ ʨʘʩʩʝʠʚʘʥʠʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʪʨʘʥʳ. ɺ ʵʪʦʤ ʘʩʧʝʢʪʝ ʨʘʟʚʠʪʠʝ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ - ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʜʦʣʞʥʦ ʥʝ ʪʦʣʴʢʦ ʩʦʭʨʘʥʠʪʴ ʥʘʫʯʥʳʡ 

ʧʦʪʝʥʮʠʘʣ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʝʛʦ ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʟʚʠʪʠʶ  [2]. 

ʂʘʢ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʤʠʨʦʚʦʡ ʦʧʳʪ, ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 
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ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʇʦʵʪʦʤʫ  ʧʦʩʪʘʨʘʝʤʩʷ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝʣʷʤʠ ʠ ʟʘʜʘʯʘʤʠ 

ʚ ʦʙʣʘʩʪʠ ʠʟʫʯʝʥʠʷ ʠ ʦʙʦʙʱʝʥʠʷ ʪʝʦʨʝʪʠʢʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ 

ʚʥʝʜʨʝʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʬʝʨʝ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʠʟʫʯʠʪʴ ʩʘʤʦ ʧʦʥʷʪʠʝ çʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳè. ʊʘʢ ʢʘʢ çʈʘʙʦʪʫ ʩʦʚʨʝʤʝʥʥʦʛʦ ʋɺʇʆ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʙʝʟ 

ʰʠʨʦʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʚ 

ʦʙʫʯʝʥʠʠ, ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʧʦʣʫʯʝʥʠʠ ʜʦʩʪʫʧʘ ʢ ʤʠʨʦʚʳʤ ʠʩʪʦʯʥʠʢʘʤ ʠʥʬʦʨʤʘʮʠʠ, ʚ 

ʫʧʨʘʚʣʝʥʠʠ ʚʫʟʦʤ ʠ ʦʮʝʥʢʝ ʨʝʟʫʣʴʪʘʪʦʚ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʦʚʨʝʤʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʚʳʩʰʠʤ ʫʯʝʙʥʳʤ ʟʘʚʝʜʝʥʠʝʤ ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʟʘʜʘʯ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʚʫʟʘ. ʇʦʩʪʦʷʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʸʤʦʚ 

ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʪʦʢʦʚ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʠ ʘʜʝʢʚʘʪʥʦʩʪʠ ʝʸ 

ʚʦʩʧʨʠʷʪʠʷ ʠ ʦʙʨʘʙʦʪʢʠè [4, 5]. 

ʂʦʥʢʫʨʩʥʳʡ ʦʪʙʦʨ ʧʨʦʛʨʘʤʤ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʥʘʫʯʥʦʛʦ, 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʟʘ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʨʘʟʚʠʪʠʷ. 

ɼʣʷ ʧʦʜʜʝʨʞʢʠ ʤʘʣʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʠ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ 

ʙʶʜʞʝʪʥʳʝ ʜʝʥʴʛʠ ʚʳʜʝʣʷʶʪʩʷ ʪʘʢ ʞʝ ʥʘ ʦʩʥʦʚʝ ʢʦʥʢʫʨʩʘ ʠ ʤʦʛʫʪ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ 

ʩʦʟʜʘʥʠʝ ʧʨʠ ʚʫʟʘʭ ʙʠʟʥʝʩ-ʠʥʢʫʙʘʪʦʨʦʚ, ʪʝʭʥʦʧʘʨʢʦʚ, ʠʥʥʦʚʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʮʝʥʪʨʦʚ ʠ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ ʠʥʥʦʚʘʮʠʦʥʥʦʡ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʠʭ ʦʩʥʘʱʝʥʠʝ 

ʩʦʚʨʝʤʝʥʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʨʘʟʨʘʙʦʪʢʫ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ. 

ʀʥʥʦʚʘʮʠʦʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ - ʵʪʦ ʩʠʩʪʝʤʘ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ 

ʠ ʚʟʘʠʤʦʜʦʧʦʣʥʷʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʨʘʟʣʠʯʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʠ ʨʘʟʣʠʯʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʳʭ ʬʦʨʤ, ʘ ʪʘʢʞʝ ʧʦʨʷʜʦʢ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʝʘʣʠʟʘʮʠʶ ʵʪʘʧʦʚ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʘʯʠʥʘʷ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʩʚʦʝʥʠʷ ʟʘʢʦʥʯʝʥʥʦʡ ʥʘʫʯʥʦʡ ʨʘʟʨʘʙʦʪʢʠ. 

ʂʦʥʝʯʥʦʡ ʮʝʣʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ, ʩʧʦʩʦʙʥʦʡ ʦʙʝʩʧʝʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʝ 

ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʠʥʪʝʨʝʩʘʭ ʚʩʝʛʦ ʦʙʱʝʩʪʚʘ  [2]. 

ʀʤʝʥʥʦ ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʡ ʷʚʣʷʶʪʩʷ ʥʝʧʨʝʤʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ʨʘʟʚʠʪʠʷ ʚʩʝʭ ʩʬʝʨ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ - ʚ ʧʝʨʠʦʜ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʨʝʚʦʣʶʮʠʠ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʠʥʥʦʚʘʮʠʠ 

ʩʝʛʦʜʥʷ - ʵʪʦ ʚʘʞʥʳʡ ʬʘʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʠ ʦʧʨʝʜʝʣʷʶʱʠʡ ʧʦʢʘʟʘʪʝʣʴ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ, ʨʝʛʠʦʥʦʚ ʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʵʢʦʥʦʤʠʢ [2, 53]. 

ʊʝʨʤʠʥ çʠʥʥʦʚʘʮʠʠè ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʘʥʛʣʠʡʩʢʦʛʦ ʩʣʦʚʘ çinnovationè, ʯʪʦ ʦʟʥʘʯʘʝʪ 

çʚʚʝʜʝʥʠʝ ʥʦʚʘʮʠʡè. ɺʧʝʨʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʦʧʠʩʘʣ 

ʦʩʥʦʚʦʧʦʣʦʞʥʠʢ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʁ. ʐʫʤʧʝʪʝʨ ʚ ʢʥʠʛʝ çʊʝʦʨʠʷ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷè. ʆʥ ʚʳʜʝʣʠʣ ʧʷʪʴ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ: çʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʦʡ ʪʝʭʥʠʢʠ, ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠʣʠ 

ʥʦʚʦʛʦ ʨʳʥʦʯʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʚʥʝʜʨʝʥʠʝ ʧʨʦʜʫʢʮʠʠ ʩ ʥʦʚʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʦʛʦ ʩʳʨʴʷ, ʠʟʤʝʥʝʥʠʝ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʝʛʦ ʤʘʪʝʨʠʘʣʴʥʦ-

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʨʳʥʢʦʚ ʩʙʳʪʘè [6, 54]. 

ʇʦ ʤʥʝʥʠʶ ʁ. ʐʫʤʧʝʪʝʨʘ, ʠʥʥʦʚʘʮʠʠ - ʵʪʦ çéʥʦʚʘʷ ʥʘʫʯʥʦ-ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ 
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ʢʦʤʙʠʥʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʤʦʪʠʚʠʨʦʚʘʥʥʘʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʤ ʜʫʭʦʤ. 

ʕʪʦ ʣʠʙʦ ʥʦʚʳʝ ʪʦʚʘʨʳ ʠʣʠ ʝʱʸ ʥʝʦʧʨʦʙʦʚʘʥʥʳʝ ʤʝʪʦʜʳ ʠʣʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʜʣʷ ʥʦʚʦʛʦ 

ʨʳʥʢʘ, ʘ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʳʭ ʩʨʝʜʩʪʚ ʧʨʦʠʟʚʦʜʩʪʚʘ [6, 76]. 

ʀʤʝʥʥʦ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʚʟʛʣʷʜʳ ʁ. ʐʫʤʧʝʪʝʨʘ ʧʦ ʜʘʥʥʦʡ ʪʝʤʝ ʩʪʘʣʠ ʧʝʨʚʠʯʥʳʤ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʤ ʙʘʟʠʩʦʤ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʦʨʠʠ ʠʥʥʦʚʘʮʠʡ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʘʟʚʠʪʳ ʚ 

ʧʦʩʣʝʜʫʶʱʠʭ ʨʘʙʦʪʘʭ ʫʯʸʥʳʭ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. 

ʊʘʢ, ʧʦ ʤʥʝʥʠʶ ʆ.ʀ. ʉʦʢʦʣʦʚʘ çʀʥʥʦʚʘʮʠʦʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ 

(ʀʀʀ)-ʵʪʦ ʦʪʢʨʳʪʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʚʢʣʶʯʘʶʱʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʮʝʥʪʨʦʚ, ʙʘʥʢʦʚ ʜʘʥʥʳʭ ʠ ʟʥʘʥʠʡ, ʩʠʩʪʝʤ ʩʚʷʟʠ, ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ 

ʦʙʩʣʫʞʠʚʘʶʱʠʭ ʩʪʨʫʢʪʫʨ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʠ/ʠʣʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʦʩʥʦʚʫ ʜʣʷ ʨʝʰʝʥʠʷ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʧʨʦʙʣʝʤʳ (ʟʘʜʘʯʠ); ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʜʦʩʪʫʧ ʧʦʪʨʝʙʠʪʝʣʝʡ ʢ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ ʠ ʦʩʫʱʝʩʪʚʣʷʶʱʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʥʘʫʯʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ, 

ʘʢʪʫʘʣʴʥʳʝ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʥʘʫʢʠ 

ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭè [3, 73]. 

ɸʚʪʦʨ ʧʨʠʜʝʨʞʠʚʘʝʪʩʷ ʪʘʢʦʛʦ ʤʥʝʥʠʷ, ʯʪʦ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʀʀʀ ʷʚʣʷʝʪʩʷ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʟʚʝʥʦʤ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ ʨʘʟʚʠʪʠʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʪʨʝʙʫʶʱʠʡ ʦʩʚʦʝʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʚ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ. 

ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʧʨʷʤʦʡ ʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʥʘʫʢʦʡ, 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʙʠʟʥʝʩʦʤ ʠ ʨʳʥʢʦʤ ʧʨʠ ʠʥʠʮʠʘʪʠʚʥʦʡ ʧʦʜʜʝʨʞʢʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ ʮʝʣʦʩʪʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, 

ʧʦʩʪʨʦʝʥʠʝ ʢʦʪʦʨʦʡ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʵʬʬʝʢʪʠʚʥʦʡ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ 

ʙʘʟʳ ʚ ʦʙʣʘʩʪʠ ʠʥʥʦʚʘʮʠʡ. 

ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʩʦʜʝʡʩʪʚʠʝ ʨʝʰʝʥʠʶ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʧʨʦʙʣʝʤ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ 

ʜʦʚʦʣʴʥʦ ʨʘʟʚʝʪʚʣʝʥʥʘʷ ʩʝʪʴ ʦʨʛʘʥʠʟʘʮʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʨʘʟʚʠʪʠʶ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ (ʩʤ. ʪʘʙʣ.1). ʉʣʝʜʫʝʪ ʩʨʘʟʫ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʙʲʝʢʪʳ ʠʥʥʦʚʘʮʠʦʥʥʦ-

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʤʦʛʫʪ ʨʝʰʘʪʴ ʣʠʰʴ ʯʘʩʪʴ ʧʨʦʙʣʝʤ, ʠ ʫʩʧʝʰʥʦʝ 

ʨʘʟʚʠʪʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʪʘʚʣʝʥʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ 

ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʥʘʣʠʯʠʷ ʠʣʠ ʢʦʣʠʯʝʩʪʚʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʀʥʥʦʚʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʜʦʣʞʥʘ ʠʤʝʪʴ ʪʘʢʞʝ 

ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʥʦʨʤʘʪʠʚʥʦ ʧʨʘʚʦʚʫʶ ʙʘʟʫ ʠ ʵʬʬʝʢʪʠʚʥʫʶ ʩʠʩʪʝʤʫ ʚʳʚʦʜʘ ʥʘ ʨʳʥʢʠ 

ʧʨʦʜʫʢʮʠʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʆʭʘʨʘʢʪʝʨʠʟʫʝʤ ʨʦʣʴ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʧʨʦʙʣʝʤʳ ʠʭ ʨʘʟʚʠʪʠʷ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʵʪʦʛʦ ʤʝʨʳ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʧʨʠʟʚʘʥʘ ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʜʦʩʪʫʧʘ 

ʧʨʝʜʧʨʠʷʪʠʡ (ʧʨʝʞʜʝ ʚʩʝʛʦ ʤʘʣʳʭ) ʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʨʝʩʫʨʩʘʤ. ʉʶʜʘ ʦʪʥʦʩʷʪʩʷ 

ʪʝʭʥʦʧʘʨʢʠ (ʊʇ) ʠ ʠʥʥʦʚʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʮʝʥʪʨʳ (ʀʊʎ), ʢʦʪʦʨʳʝ, ʚ ʦʩʥʦʚʥʦʤ, 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʦʩʪʫʧ ʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʧʣʦʱʘʜʷʤ, ʠ ʠʥʥʦʚʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʢʦʤʧʣʝʢʩʳ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʪʘʢʞʝ ʜʦʩʪʫʧ ʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ 

ʤʦʱʥʦʩʪʷʤ. 
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ʊʘʙʣʠʮʘ 1. - ʆʙʱʘʷ ʩʭʝʤʘ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ 

ʂʦʥʩʘʣʪʠʥʛʦʚ

ʘ ̫

ʩʦʩʪʘʚʣʷʶʱʘʷ 

ʌʠʥʘʥʩʦʚʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘ

 ̫

ʂʘʜʨʦʚʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ 

ʀʥʬʦʨʤʘʮʠʦ

ʥʥʘʷ 

ʩʦʩʪʘʚʣʷʶʱ

ʘ ̫

ʉʙʳʪʦʚʘʷ  

ʩʦʩʪʘʚʣʷʶʱʘʷ 

ʀʥʥʦʚʘʮʠʦʥʥʦ ï

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʮʝʥʪʨʳ ʠ 

ʪʝʭʥʦʧʘʨʢʠ  

ʎʝʥʪʨʳ 

ʪʨʘʥʩʬʝʨʘ 

ʪʝʭʥʦʣʦʛʠʡ 

ɹʶʜʞʝʪʥʳʝ 

ʩʨʝʜʩʪʚʘ  

ʇʦʚʳʰʝʥʠʝ 

ʢʚʘʣʠʬʠʢʘʮʠʠ 

ʧʝʨʩʦʥʘʣʘ ʚ 

ʦʙʣʘʩʪʠ 

ʠʥʥʦʚʘʮʠʡ   

ɻʦʩʫʜʘʨʩʪʚʝʥ

ʥʘʷ ʩʠʩʪʝʤʘ 

ʥʘʫʯʥʦ ï 

ʪʝʭʥʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ  

ɺʥʝʰʥʝʪʦʨʛʦʳ

ʝ ʦʙʲʝʜʠʥʝʥʠʷ  

ʀʥʥʦʚʘʮʠʦʥʥʦ ï 

ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʢʦʤʧʣʝʢʩʳ  

ʂʦʥʩʘʣʪʠʥʛ ʚ 

ʩʬʝʨʝ 

ʵʢʦʥʦʤʠʢʠ ʠ 

ʬʠʥʘʥʩʦʚ   

ɹʶʜʞʝʪʥʳʝ ʠ 

ʚʥʝʙʶʜʞʝʪʥʳ

ʝ ʬʦʥʜʳ 

ʪʝʭʥʦʣʦʛʠʯʝʩ

ʢʦʛʦ ʨʘʟʚʠʪʠʷ  

ʇʦʜʛʦʪʦʚʢʘ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ 

ʦʙʣʘʩʪʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦ

ʛʦ ʠ ʥʘʫʯʥʦʛʦ 

ʤʝʥʝʜʞʤʝʥʪʘ  

ʈʝʩʫʨʩʳ 

ʩʪʨʫʢʪʫʨ 

ʧʦʜʜʝʨʞʢʠ 

ʤʝʣʦʚʦʛʦ 

ʙʠʟʥʝʩʘ  

ʉʧʝʮʠʘʣʠʟʠʨʦʚ

ʘʥʳʝ 

ʧʦʩʨʝʜʥʠʯʝʩʢʝ 

ʬʠʨʤʳ    

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʢʣʘʩʪʝʨʳ 

ʊʝʭʥʦʣʦʛʠʯʝʩʢ

ʠʡ ʢʦʥʩʘʣʪʠʥʛ 

ɺʝʥʯʫʨʥʳʝ 

ʬʦʥʜr  

 ʈʝʛʠʦʥʘʣʴʥʝ 

ʠʥʬʦʨʤʘʮʠʦʥ

ʥʳʝ ʩʝʪʠ 

ʀʥʪʝʨʥʝʪ 

ʊʝʭʥʠʢʦ ï 

ʚʥʝʜʨʝʥʯʝʩʢʠʝ ʟʦʥʳ 

ʄʘʨʢʝʪʠʥʛʦʚʳʡ 

ʢʦʥʩʘʣʪʠʥʛ  

ʇʦʩʝʚʥʳʝ ʠ 

ʩʪʘʨʪʦʚʳʝ 

ʬʦʥʜʳ 

 ʀʥʪʝʨʥʝʪ  ɺʳʩʪʘʚʢʠ 

ʎʝʥʪʨʳ 

ʢʦʣʣʝʢʪʠʚʥʦʛʦ 

ʧʦʣʴʟʦʚʘʥʠʷ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥ

ʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ 

ʂʦʥʩʘʣʪʠʥʛ ʚ 

ʦʙʣʘʩʪʠ 

ʚʥʝʰʥʝʵʢʦʥʦʤʠ

ʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ 

ɻʘʨʘʥʪʠʡʥʳʝ 

ʩʪʨʫʢʪʫʨʳ ʠ 

ʬʦʥʜʳ 

   

 

ʇʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʋɺʇʆ 

ʦʭʚʘʪʳʚʘʶʪ ʨʷʜ ʘʩʧʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʤʫ ʚʥʝʜʨʝʥʠʶ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. ʆʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ 

ʠʥʥʦʚʘʮʠʦʥʥʦ - ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʫʯʨʝʞʜʝʥʠʡ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ: 

- ʅʝʜʦʩʪʘʪʦʯʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ. ʆʛʨʘʥʠʯʝʥʥʳʝ ʙʶʜʞʝʪʳ ʋɺʇʆ ʯʘʩʪʦ ʥʝ ʧʦʟʚʦʣʷʶʪ 

ʦʙʥʦʚʣʷʪʴ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʚʥʝʜʨʷʪʴ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

- ʉʪʘʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ. ʄʥʦʞʝʩʪʚʦ ʫʯʨʝʞʜʝʥʠʡ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪ ʫʩʪʘʨʝʚʰʠʝ ʩʠʩʪʝʤʳ ʠ ʧʣʘʪʬʦʨʤʳ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʠʥʪʝʛʨʘʮʠʶ 

ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʰʝʥʠʡ.  

- ʆʪʩʫʪʩʪʚʠʝ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ. ʅʝʭʚʘʪʢʘ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʩʧʦʩʦʙʥʳʭ 

ʫʧʨʘʚʣʷʪʴ ʠ ʨʘʟʚʠʚʘʪʴ ʠʥʥʦʚʘʮʠʦʥʥʦ - ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʩʦʟʜʘʸʪ ʪʨʫʜʥʦʩʪʠ ʚ ʠʭ 

ʚʥʝʜʨʝʥʠʠ. 

- ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʦʙʫʯʝʥʠʠ. ʇʨʝʧʦʜʘʚʘʪʝʣʷʤ ʠ ʩʪʫʜʝʥʪʘʤ ʪʨʝʙʫʝʪʩʷ ʦʙʫʯʝʥʠʝ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʯʪʦ ʪʨʝʙʫʝʪ ʚʨʝʤʝʥʠ ʠ ʨʝʩʫʨʩʦʚ.   

- ʀʥʪʝʛʨʘʮʠʷ ʩ ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ. ʉʣʦʞʥʦʩʪʠ ʠ ʠʥʪʝʛʨʘʮʠʝʡ ʥʦʚʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʜʫʙʣʠʨʦʚʘʥʠʶ 

ʫʩʠʣʠʡ ʠ ʜʘʥʥʳʭ.  
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- ɹʝʟʦʧʘʩʥʦʩʪʴ ʜʘʥʥʳʭ. ʋʚʝʣʠʯʝʥʠʝ ʦʙʲʸʤʘ ʠʥʬʦʨʤʘʮʠʠ ʠ ʮʠʬʨʦʚʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ 

ʩʦʟʜʘʶʪ ʨʠʩʢʠ ʜʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʘʥʥʳʭ ʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ.  

- ʆʪʩʫʪʩʪʚʠʝ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʯʸʪʢʦʤ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ ʧʣʘʥʝ ʧʦ 

ʚʥʝʜʨʝʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʠʥʥʦʚʘʮʠʦʥʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ 

ʝ yʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ  ʠ ʘʜʘʧʪʘʮʠʶ ʢ ʠʟʤʝʥʝʥʠʷʤ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ.  

ʈʝʰʝʥʠʝ ʵʪʠʭ ʧʨʦʙʣʝʤ ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ, ʚʢʣʶʯʘʷ ʠʥʚʝʩʪʠʮʠʠ ʚ 

ʪʝʭʥʦʣʦʛʠʠ, ʦʙʫʯʝʥʠʝ ʠ ʧʦʜʜʝʨʞʢʫ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʯʘʩʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ.         

ɺ ʟʘʢʣʶʯʝʥʠʠ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ 

ʵʣʝʤʝʥʪʦʤ ʥʘʮʠʦʥʘʣʴʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʅʝʜʦʩʪʘʪʢʘʤʠ ʷʚʣʷʶʪʩʷ ʦʪʩʫʪʩʪʚʠʝ 

ʤʝʭʘʥʠʟʤʦʚ, ʩʧʦʩʦʙʥʳʭ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴ ʠʤʝʶʱʠʡʩʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʥʘ 

ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʵʢʦʥʦʤʠʢʠ. 
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ʀʉʊʀʌʆɼɸ ɹʋʈɼɸʅʀ ʊɽʍʅʆʃʆɻʀʗʀ ʉʋʅʒʀʀ 

ɿɽ׳ʅ ɼɸʈ ʉʆ׳ɸʀ ɺɸʈɿʀʐ 
 

ʉʘʡʥʘʢʦʚ ɺ.ɼ.,  ɸʙʜʫ״ʘʤʠʥʦʚ ʄ.ɸ. 

ɼʦʥʠʰʛʦ״ʠ ʪʝʭʥʦʣʦʛʠʠ ʊʦֹוʠʢʠʩʪʦʥ 
 

ɿʝ״ʥʠ ʩʫʥʲ  ʪʘץʣʠʜ ʙʘ ʘʤʘʣ״ʦ ʚʘ ʤʘʣʘʢʘ״ʦʠ ʠʥʩʦʥ ʙʘ ʤʦʥʘʥʜʠ ʪʘʬʘʢʢʫʨ, ʪʘ״ʣʠʣ ʚʘ 

ʦʤ ʟʠʰ ʘʩʪ. ʆʥ ʠʜʝʷʠ ʪʘ״ʠʷʠ ʤʦʰʠʥ״ʦʝʨʦ ʜʘʨ ʙʘʨ ʤʝʛʠʨʘʜ, ʢʠ ץʦʙʠʣʠʷʪʠ ʙʘ ʜʘʩʪ ʦʚʘʨʜʘʥ, 

ʠʥʯʫʥʠʥ ʠʩʪʠʬʦʜʘ ʚʘ ʪʘץʣʠʜ ʢʘʨʜʘʥʠ ʜʦʥʠʰ ʚʘ ʤʘʣʘʢʘ״ʦʨʦ ʙʘʨʦʠ ʷʛʦʥ ״ʘʜʘʬʠ ʫʤʫʤ  ʜʘʨ ʙʘʨ 

ʤʝʛʠʨʘʜ. ׳ʘʤʠʥ ʪʘʨʠץ, ʪʠʙץʠ ʪʘʲʨʠʬ, ʀʥʪʝʣʣʝʢʪʠ ʩʫʥʲ  (ʤʠʥʙʘʲʜ - ʀʉ) (ʘʥʛʣ. Artifical 

Intellegence)  ʷʢ ʩʘʤʪʠ ʠʣʤ  ʤʝʙʦʰʘʜ, ʢʠ ʜʘʨ ʜʦʠʨʘʠ ʦʥ ʤʘʩʲʘʣʘ״ʦʠ ʤʦʜʝʣʩʦʟʠʠ ʩʘʭʪʘʬʟʦʨ ʸ 

ʥʘʨʤʘʬʟʦʨʠ ʦʥ ʥʘʤʫʜ״ʦʠ ʬʘʲʦʣʠʷʪʠ ʠʥʩʦʥ, ʢʠ ʘʥʲʘʥʘʚ  ʟʝ״ʥ  ʠʷ ʚʘ״ʠʩʦʙʠʜʘ ʤʝʰʘʚʘʥʜ, ʪʘ״ 

 .ʘʣ ʢʘʨʜʘ ʤʝʰʘʚʘʥʜ״

ʉʠʩʪʝʤʘ״ʦʠ ʤʫʦʩʠʨʠ ʟʝ״ʥʠ ʩʫʥʲ  ʘʟ ʩʘʙʘʙʠ ץʦʙʠʣʠʷʪʠ "״ʘʣ ʢʘʨʜʘʥʠ ʤʘʩʲʘʣʘ״ʦʠ 

ʘʩʩʦʪʩʠʘʪʩʠʷ, ʛʫʨ ʙʘʥʜ״ , ʩʝʛʤʝʥʪʘʪʩʠʷ, ʪʘʰʭʠʩ ʚʘ ʧʝʰʛ " ʜʘʨ ʙʠʩʸʨ ʩʦ״ʘ״ʦʠ ʬʘʲʦʣʠʷʪ ʚʘʩʝʲ 

ʧʘ״ʥ ʰʫʜʘʘʥʜ. ʗʢʝ ʘʟ ʠʥ ʩʦ״ʘ״ʦ ʩʦ״ʘʠ ʚʘʨʟʠʰ ʤʝʙʦʰʘʜ. 

ɸʟ ֹוʫʤʣʘ, ʀʉ ʙʘʨʦʠ ʪʘץʣʠʜ ʚʘ ʪʘʢʤʠʣ ʜʦʜʘʥʠ ʨʘʚʘʥʜʠ ʪʘʲʣʠʤ, ʪʘ״ʠʷʠ ʩʪʨʘʪʝʛʠʷ״ʦʠ 

ʙʦʟ , ʪʘ״ʣʠʣʠ ʚʠʜʝʦ״ʦʠ ʚʘʨʟʠʰ , ʠʥʪʠʭʦʙʠ ʠʩʪʝʲʜʦʜ״ʦʠ ʚʘʨʟʠʰ , ʧʝʰʛ  ʚʘ ʧʝʰʛʠʨʠʠ 

ʦ, ʠʜʦʨʘʢʫʥʠʠ ʢʣʫʙʠ ʚʘʨʟʠʰ״ʘʪ״ʘʨʦוֹ  ʚʘ ʪʘ״ʣʠʣʠ ʦʤʠʣ״ʦʠ ʭʘʪʘʨʠ ʤʘʨʙʫʪ ʙʘ ʯʦʨʘʙʠʥʠ״ʦʠ 

ʙʫʟʫʨʛʠ ʚʘʨʟʠʰ  ʠʩʪʠʬʦʜʘ ʤʝʰʘʚʘʜ. 

ɼʘʨ ʠʥ ʤʘץʦʣʘ ʤʦ ʤʠʩʦʣ״ʦʠ ʠʩʪʠʬʦʜʘʠ ʟʝ״ʥʠ ʩʫʥʲʠʨʦ ʜʘʨ ʩʦ״ʘʠ ʚʘʨʟʠʰ ʪʘ״ʣʠʣ ʭʦ״ʝʤ ʢʘʨʜ. 

ʄʫʥʦʩʠʙʠ (ʆʧʪʠʤʠʟʘʪʩʠʷʠ) ʨʘʚʘʥʜʠ ʪʘʲʣʠʤ 

ʉʘʤʘʨʘʥʦʢʠʠ ʚʘʨʟʠʰʛʘʨʝ, ʢʠ ʤʘʰ״ץʦʠ ʪʘʲʣʠʤʠʨʦ ʠֹוʨʦ ʤʝʢʫʥʘʜ, ʦʤʠʣʠ ʘʩʦʩʠʠ ʪʘʢʤʠʣ 

ʚʘ ʙʘ ʜʘʩʪ ʦʚʘʨʜʘʥʠ ʥʘʪʠֹוʘ״ʦʠ ʙʘʣʘʥʜʠ ʚʘʨʟʠʰʠʠ  ʙʫʜʘ, ʙʘ״ʦʜʠ״ʠʠ ʦʥ ʤʘʚʟ ʠ ʙʠʦʤʝʭʘʥʠʢʘʠ 

ʚʘʨʟʠʰ  ʤʝʙʦʰʘʜ. ɹʠʦʤʝʭʘʥʠʢʘʠ ʚʘʨʟʠʰ ʦʤ ʟʠʰʠ ʘʤʘʣʠ ״ʘʨʘʢʘʪʠ ʚʘʨʟʠʰʛʘʨʨʦ ״ʘʥʛʦʤʠ 

ʠֹוʨʦʠ ʤʘʰ״ץʦ ʜʘʨ ʙʘʨ ʤʝʛʠʨʘʜ. 

ʀʩʪʠʬʦʜʘʠ ʩʠʩʪʝʤʘ״ʦʠ ʟʝ״ʥʠ ʩʫʥʲ  ʜʘʨ ʙʠʦʤʝʭʘʥʠʢʘʠ ʚʘʨʟʠʰ  ʙʦ ʤʘץʩʘʜʠ ʙʘ״ʦʜʠ״ʠʠ 

ʪʘֹ״וʠʟʦʪʠ ʚʘʨʟʠʰ  ʘʨʟʸʙʠʠ ʩʘʤʘʨʘʥʦʢʠʨʦ ʙʘ ʩʝ ʤʘʨ״ʠʣʘʠ ʘʩʦʩ  ʪʘץʩʠʤ ʤʝʢʫʥʘʜ: 

1. ʵʲʪʠʨʦʬ, 

2. ʪʘʥץʠʜ 

3. ʪʘʚʩʠʷ״ʦ. 

ɸʟ ʥʫץʪʘʠ ʥʘʟʘʨʠ ״ʠʩʦʙʙʘʨʦʨ , ʵʲʪʠʨʦʬʠ ״ʘʨʘʢʘʪʠ ʠֹוʨʦʰʘʚʘʥʜʘ ʙʘ ʜʘʩʪ ʦʚʘʨʜʘʥ ʚʘ 

ʪʘʬʩʠʨʠ ʤʘʲʣʫʤʦʪʠ ʙʠʦʤʝʭʘʥʠʢʠʨʦ ʜʘʨ ʙʘʨ ʤʝʛʠʨʘʜ, ʢʠ ʙʘʨʦʠ ʪʘʚʩʠʬʠ ʤʘ״ʦʨʘʪʠ 

ʦʤ ʭʪʘʰʘʚʘʥʜʘ ʢʦʬ  ʘʩʪ. ɹʦ ʤʘץʩʘʜʠ ʘʚʪʦʤʘʪʠʢʫʥʦʥʠʠ ʨʘʚʘʥʜʠ ʘʨʟʸʙʠʠ ʠֹוʨʦ, ʜʫ ʩʘʪ״ʠ 

ʰʠʥʦʭʪʠ ״ʘʨʘʢʘʪʨʦ ʤʝʪʘʚʦʥ ֹוʫʜʦ ʢʘʨʜ: ʩʘʪ״ʠ ʷʢʫʤ, ʢʠ ʘʚʪʦʤʘʪʠʢʫʥʦʥʠʠ ʙʘ״ʦʜʠ״ʠʠ ʤʠץʜʦʨʠ 

ʤʘʲʣʫʤʦʪʠ ʙʠʦʤʝʭʘʥʠʢʠʨʦ ʙʦ ʠʩʪʠʬʦʜʘ ʘʟ ʪʝʭʥʦʣʦʛʠʷʠ ʪʘ״ʣʠʣʠ ʚʠʟʫʘʣʠʠ ״ʘʨʘʢʘʪ ʜʘʨ ʙʘʨ 

ʤʝʛʠʨʘʜ ʚʘ ʜʫʶʤ, ʢʠ ʙʦ ʜʦʜʘʥʠ ʤʘʲʥʦ ʙʘ ʠʥ ʤʘʲʣʫʤʦʪ ʘʣʦץʘʤʘʥʜ ʘʩʪ. 

 ʘʠ ʜʫʶʤ ï ʪʘʰʢʠʣʠ ʪʘʩʥʠʬʦʪʠ ʤʫʰʘʭʭʘʩʠ ʚʘʨʟʠʰʠוʘʥʙʘʠ ʘʩʦʩʠʠ ʜʘʨʘֹתּ

ʦʤ ʭʪʘʰʘʚʘʥʜʘ ʤʝʙʦʰʘʜ. ʄʘʨ״ʠʣʘʠ çʪʘʥץʠʜè-ʨʦ ʤʝʪʘʚʦʥ ״ʘʤʯʫʥ ʪʘʰʭʠʩ ʚʘ ʤʦʜʝʣʩʦʟʠʠ 

ʧʝʰʛ  ʰʘʨ״ ʜʦʜ. 

ʊʘʰʭʠʩ ֹוʫʩʪʫֹו ʠ ʠʭʪʠʣʦʬʦʪ ʜʘʨ ״ʘʨʘʢʘʪ״ʦʠ ʚʦץʝʘʥ ʠֹוʨʦʢʘʨʜʘʠ ʚʘʨʟʠʰʛʘʨʨʦ ʙʦ 

ʩʘʤʘʨʘʥʦʢʠʠ ʧʝʰʙʠʥʠʰʫʜʘʠ ʠʥ ״ʘʨʘʢʘʪ״ʦ ʜʘʨ ʙʘʨ ʤʝʛʠʨʘʜ. 

ɼʘʨ ʤʘʨ״ʠʣʘʠ ʤʦʜʝʣʩʦʟʠʠ ʧʝʰʛ ʠʰʘʚʘʥʜʘ ʜʠץץʘʪʠ ʘʩʦʩ  ʙʘ ʪʘ״ʣʠʣʠ ʜʘʩʪʦʚʘʨʜ״ʦʠ ʵ״ʪʠʤʦʣʠʠ 

ʦʷʥʜʘʠ ʚʘʨʟʠʰʛʘʨ ʚʘ ʠץʪʠʜʦʨʠ  ʜʦʜʘ ʤʝʰʘʚʘʜ. ɼʘʨ ʤʘʨ״ʠʣʘʠ ʥʠ״ʦʠʠ "ʪʘʚʩʠʷ" ʙʦ ʸʨʠʠ 
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ʪʝʭʥʦʣʦʛʠʷ״ʦʠ ʟʝ״ʥʠ ʩʫʥʲ  ʥʘʪʠֹוʘ ʵʲʣʦʥ ʢʘʨʜʘ ʤʝʰʘʚʘʜ ʚʘ ʚʘʨʠʘʥʪ״ʦʠ ʙʘʨʪʘʨʘʬ ʢʘʨʜʘʥʠ 

ʢʘʤʙʫʜʠ״ʦʠ ʦʰʢʦʨʰʫʜʘ ʧʝʰʥʠ״ʦʜ ʢʘʨʜʘ ʤʝʰʘʚʘʥʜ. 

ʆʣʠʤʦʥ ʙʘʨʦʠ ʙʘ״ʦʜʠ״ʠʠ ʤʘʰ״ץʦ ʜʘʨ ʜʘʩʪ״ʦʠ ʤʘʰץʠ (ʩʠʤʫʣʷʪʦʨ״ʦ) ʘʟ ʫʩʫʣʠ ʤʫʘʡʷʥ 

ʢʘʨʜʘʥʠ ʥʘʤʫʥʘ״ʦʠ ״ʘʨʘʢʘʪʠ ʚʘʨʟʠʰʛʘʨ ʠʩʪʠʬʦʜʘ ʢʘʨʜʘʥʜ. ּתʘʤʲʦʚʘʨʠʠ ʤʘʲʣʫʤʦʪ ʙʦ 

ʠʩʪʠʬʦʜʘ ʘʟ ʥʠʰʦʥʜʠ״ʘʥʜʘ״ʦʠ (ʜʘʪʯʠʢ״ʦʠ) ʙʘ ʪʘֹ״וʠʟʦʪʠ ʚʘʨʟʠʰ  ʧʘʡʚʘʩʪʰʫʜʘ ʠʤʢʦʥ 

ʤʝʜʠ״ʘʜ, ʢʠ ץʫʚʚʘ״ʦʠ ʘʤʘʣʢʫʥʘʥʜʘ ʚʘ ״ʘʨʘʢʘʪ״ʦʠ ʚʘʨʟʠʰʛʘʨ ״ʘʥʛʦʤʠ ʤʘʰץ ʯʝʥ ʢʘʨʜʘ ʰʘʚʘʥʜ. 

ɼʘʨ ʘʩʦʩʠ ʠʥ ʤʘʲʣʫʤʦʪ ʧʘʨʘʤʝʪʨ״ʦʠ ʠʣʦʚʘʛ  ,ʪ, ʩʫʨʲʘʪץʦʠ ʚʘ״ʠʩʦʙ ʢʘʨʜʘ ʤʝʰʘʚʘʥʜ: ʬʦʩʠʣʘ״ 

ʰʠʪʦʙ. 

ɸʤʩʠʣʘʩʦʟ  (ʄʦʜʝʣʩʦʟ ) ʙʦ ʠʩʪʠʬʦʜʘ ʘʟ ʰʘʙʘʢʘʠ ʥʝʡʨʦʥ״ʦʠ ʩʫʥʲ  ʚʘ ʦʤ ʟʠʰʠ ʦʥ ʜʘʨ 

ʘʩʦʩʠ ʧʦʡʛʦ״ʠ ʜʦʜʘ״ʦʠ ֹוʘʤʲʰʫʜʘ ʘʥֹוʦʤ ʜʦʜʘ ʰʫʜ. ʉʠʩʪʝʤʘʠ ʦʤ ʟʠʰʠ ʥʘʟʦʨʘʪ  ʘʟ ʪʘʨʘʬʠ 

ʤʫʨʘʙʙʠ ʠʩʪʠʬʦʜʘ ʤʝʰʫʜ. ɹʘʨʦʠ ʪʘʩʥʠʬ ʚʘ ʘʨʟʸʙʠʠ ʤʘʰ״ץʦʠ ʠֹוʨʦʰʫʜʘ, ʚʫʨʫʜʠ ״ʘʩʩʦʩʠʠ 

 .ʘʙʣʘʥ ʢʦʨʢʘʨʜʰʫʜʘ ʠʩʪʠʬʦʜʘ ʤʝʰʫʜץ

ʊʝʭʥʦʣʦʛʠʷʭʦʠ ʢʦʨ ʢʘʨʜʘ ʙʘʨʦʤʘʜʘʰʫʜʘ ʥʘʪʠʯʘʭʦʠ ʭʫʙ ʜʦʜʘʥʜ. ɼʘʨ ʘʤʘʣ, ʠʥ 

ʪʝʭʥʦʣʦʛʠʷ״ʦ ʤʝʪʘʚʦʥʘʥʜ ʙʘʨʦʠ ʪʘ״ʣʠʣʠ ʩʘʤʘʨʘʥʦʢ , ʢ ʤʘʢ ʙʘ ʚʘʨʟʠʰʛʘʨʦʥ ʚʘ ״ʘʡʘʪʠ 

ʤʫʨʘʙʙʠʸʥ, ʦʤ ʟʠʰʠ ʤʫʥʦʩʠʙʠ (ʦʧʪʠʤʠʟʘʪʩʠʷ) ʚʘ ʤʘץʩʘʜ״ʦʠ ʧʝʰʛʠʨʠʢʫʥʘʥʜʘ ʘʩʦʩ ʙʦʰʘʥʜ. 

ʦʠ ʦʤ״ʦʥ ʠʩʪʠʬʦʜʘʠ ʠʥ ʫʩʫʣ ʜʘʨ ʩʠʩʪʝʤʘץʠץץʘ״ʦʠʠ ʤʫ״ʘʜʘʬʠ ʥʠ׳ ʟʠʰʠʠ ʤʦʙʠʣ  ʤʝʙʦʰʘʜ, 

ʢʠ ʙʘ ʚʘʨʟʠʰʛʘʨʦʥ ʘʢʩʫʣʘʤʘʣʠ ʘʚʪʦʤʘʪ  ʚʘ ʬʘʚʨ  ʜʘʨ ʙʦʨʘʠ ʤʘʰ״ץʦ ʸ ״ʘʨʘʢʘʪ״ʦʠ 

ʠֹוʨʦʢʘʨʜʘʘʰʦʥ ʤʝʜʠ״ʘʜ. 

ʉʦʭʪʘʥʠ ʪʝʭʥʦʣʦʛʠʷʠ ʙʘʥʘϨʰʘʛʠʨʠʠ ʦʤʦʜʘʛʠʠ ʚʘʨʟʠʰṯ 

ɹʘʥʘץʰʘʛʠʨʠʠ ʨʘʚʘʥʜʠ ʪʘʲʣʠʤ ʢʦʨʠ ʜʫʰʚʦʨʪʘʨʠʥ ʙʘʨʦʠ ״ʘʡʘʪʠ ʤʫʨʘʙʙʠʸʥ ʤʘ״ʩʫʙ 

ʤʝʰʘʚʘʜ. ɸʟ ʠʥ ʨ , ʙʘʨʦʠ ʙʦʩʘʣʦ״ʠʷʪ ʛʫʟʘʨʦʥʠʜʘʥʠ ʤʘʰץ, ʦʥ״ʦ ʙʦʷʜ ʜʘʨ ʩʦ״ʘʠ ʪʘʡʸʨʠʠ 

ʚʘʨʟʠʰ  ʪʘֹוʨʠʙʘʠ סʘʥ  ʜʦʰʪʘ ʙʦʰʘʥʜ, ץʦʙʠʣʠʷʪʠ ʙʦʟʠʛʘʨʦʥʠ ʭʫʜʨʦ ʜʦʥʘʥʜ ʚʘ ʙʘ״ʦʜʠ״ʠʠ 

ʭʦʣʠʩʦʥʘ ʜʦʰʪʘ ʙʦʰʘʥʜ. ʉʦʭʪʘʥʠ ʠʥ ʪʝʭʥʦʣʦʛʠʷ ʫʩʫʣʠ ʥʘʚʠ ʙʘʥʘץʰʘʛʠʨʠʠ ʨʘʚʘʥʜʠ ʤʘʰץʨʦ 

ʙʦ ʠʩʪʠʬʦʜʘ ʘʟ ʩʦʭʪ״ʦʠ ʟʝ״ʥʠ ʩʫʥʲ ʦʨוֹ   ʢʘʨʜʘʘʥʜ, ʢʠ ʜʘʨ ʦʥ ʥʘץʰʘ״ʦʠ ʦʤ ʟʠʰ  ʜʘʨ 

ʢʦʤʧʶʪʝʨ״ʦ ʪʘʚʘʩʩʫʪʠ ʪʘ״ʣʠʣʠ ʤʘʲʣʫʤʦʪʝ, ʢʠ ʘʟ ʩʝʥʩʦʨ״ʦʠ ʙʘ ʙʦʟʫʠ ʚʘʨʟʠʰʛʘʨ ʧʘʡʚʘʩʪʰʫʜʘ 

ʛʠʨʠʬʪʘ ʤʝʰʘʚʘʥʜ, ʪʘ״ʠʷ ʢʘʨʜʘ ʤʝʰʘʚʘʥʜ. 

ʊʘʜץʠץʦʪʯʠʸʥ ʷʢ ʨʘʚʠʰʠ ʥʘʨʤʘʬʟʦʨʠ ʜʠʥʘʤʠʢʠʨʦ ʙʘʨʦʠ ʧʣʘʪʬʦʨʤʘ״ʦʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʠʠ ʠʜʦʨʘʢʫʥ  ʜʘʨ ʘʩʦʩʠ ʨʘʚʘʥʜ״ʦʠ ʪʘʩʤʠʤʛʠʨʠʠ ʄʘʨʢʦʚ ʪʘ״ʠʷ ʢʘʨʜʘʘʥʜ. ʆʥ״ʦ 

ʪʝʭʥʦʣʦʛʠʷʠ ʥʘץʰʘʠ ʪʘʲʣʠʤʠ ʙʠʩʸʨʩʘʪ״ʠʨʦ ʜʘʨ ʘʩʦʩʠ ʦʧʪʠʤʠʟʘʪʩʠʷʠ ʜʠʥʘʤʠʢʠʠ ʥʘʨʤʘʬʟʦʨ 

ʧʝʰʥʠ״ʦʜ ʢʘʨʜʘʥʜ. ʀʥ ʫʩʫʣ ʙʘ ʚʘʨʟʠʰʛʘʨʦʥ ʠʤʢʦʥ ʤʝʜʠ״ʘʜ, ʢʠ ʙʘʨʥʦʤʘ״ʦʠ ʪʘʲʣʠʤʠʠ 

ʛʫʥʦʛʫʥʨʦ ʙʦ ʜʘʨʘֹוʘʠ ʛʫʥʦʛʫʥʠ ʰʠʜʜʘʪʥʦʢʠʠ ʤʘʰץ ʠֹוʨʦ ʢʫʥʘʥʜ. ɹʘʨʦʠ ״ʘʨ ʷʢ ʚʘʨʟʠʰʛʘʨ, 

ʰʘʭʩʘʥ ʩʘʨʙʦʨʝ ʠʥʪʠʭʦʙ ʢʘʨʜʘ ʤʝʰʘʚʘʜ, ʢʠ ʩʫʨʲʘʪʠ ʜʠʣʠ ʨʦ ʤʫʚʦʬʠץʠ ʙʘʨʥʦʤʘʠ ʪʘʲʣʠʤʠʠ 

ʜʦʜʘʰʫʜʘ ʤʫʥʦʩʠʙ (ʦʧʪʠʤʠʟʘʪʩʠʷ) ʤʝʢʫʥʘʜ. ʆʣʠʤʦʥ ״ʘʤʯʫʥʠʥ ʪʝʭʥʦʣʦʛʠʷʠ ֹוʘʤʲʦʚʘʨʠʠ 

ʤʘʲʣʫʤʦʪ ʜʘʨ ʙʦʨʘʠ ʚʘʨʟʠʰʛʘʨ ʚʘ ʤʫ״ʠʪʠ  ʩʦʭʪʘʘʥʜ, ʢʠ ʙʘ ʰʘʙʘʢʘʠ ʩʝʥʩʦʨʠʠ ʙʝʩʠʤ ʘʩʦʩ 

ʸʬʪʘʘʩʪ. ɼʘʨ ʘʩʦʩʠ ʤʘʲʣʫʤʦʪʠ ʛʠʨʠʬʪʘʰʫʜʘ, ʩʠʩʪʝʤʘ ʙʘʨʦʠ ʥʦʠʣ ʰʫʜʘʥ ʙʘ ʚʘʟʠʬʘʠ ʜʘʨ ʥʘʟʜʠ 

ʚʘʨʟʠʰʛʘʨ ʛʫʟʦʰʪʘʰʫʜʘ ʨʘʚʘʥʜʠ ʪʘʲʣʠʤʨʦ ʪʘʥʟʠʤ ʤʝʢʫʥʘʜ. 

ʀʥʪʠʭʦʙʠ ʠʩʪʝʲʜʦʜʭʦʠ ʚʘʨʟʠʰʡ ʚʘ ʢʦʨʠ ʯʠʥʩṯ (ʩʝʣʝʢʩʠʦʥṯ) 

ʀʥʪʠʭʦʙʠ ʜʫʨʫʩʪʠ ʙʦʟʠʛʘʨʦʥ ʙʘʨʦʠ ʚʘʨʟʠʰʠ ʜʘʩʪʘ ʛʘʨʘʚʠ ʤʫʚʘʬʬʘץʠʷʪʠ ʤʠʥʙʘʲʜʘ 

ʤʝʙʦʰʘʜ. ʄʫʰʢʠʣʠʠ ʨʘʚʘʥʜʠ ʪʘʰʢʠʣʠ ʜʘʩʪʘ ʜʘʨ ʬʘʨʦʚʦʥʠʠ ʤʝʲʸʨ״ʦʠ ʘʨʟʸʙʠʠ ʚʘʨʟʠʰʛʘʨʦʥ 

ʘʩʪ. ʀʣʦʚʘ ʙʘ ʤʘʲʣʫʤʦʪʠ ʰʘʭʩʠʠ ʙʦʟʠʛʘʨʦʥ, ʪʘʰʘʢʢʫʣʠ ʷʢ ʜʘʩʪʘʠ ʤʫʘʩʩʠʨ ʥʘץʰʠ ʙʫʟʫʨʛ ʜʦʨʘʜ. 

ɹʘʨʦʠ ״ʘʣʣʠ ʤʘʩʲʘʣʘʠ ʠʥʪʠʭʦʙʠ ʙʦʟʠʛʘʨʦʥ, ʜʘʨ ʘʩʦʩʠ ʫʩʫʣʠ ʠʩʪʠʭʨʦֹוʠ ץʘʨʦʨ״ʦʠ ʜʦʜʘ״ʦ 

TOPSIS (ʫʩʫʣ״ʦʠ ʘʬʟʘʣʠʷʪʠ ʬʘʨʤʦʠʰ ʙʦ ʤʦʥʘʥʜ  ʙʘ ״ʘʣʣʠ ʠʜʝʘʣ ) ʘʣʛʦʨʠʪʤʝ ʪʘ״ʠʷ ʢʘʨʜʘ 

ʰʫʜ. ʀʥ ʘʣʛʦʨʠʪʤ ʠʤʢʦʥ ʤʝʜʠ״ʘʜ, ʢʠ ʜʘʩʪʘʠ ʙʘʣʘʥʜʩʠʬʘʪ ʪʘʰʘʢʢʫʣ ʜʦʜʘ ʰʘʚʘʜ, ʨʘʚʘʥʜʠ 
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ʪʘʤʨʠʥ ʙʦ ʥʘʟʘʨʜʦʰʪʠ ʭʫʩʫʩʠʷʪ״ʦʠ ʰʘʭʩʠʠ ʚʘʨʟʠʰʛʘʨʦʥ ʜʘʨ ʜʘʩʪʘ, ʜʘץʠץʪʘʨʠʥ ʧʝʰʛ ʠ״ʦʠ 

ʥʘʪʠֹוʘ״ʦʠ ʜʘʩʪʘ ʸ ʩʘʤʘʨʘʥʦʢʠʠ ʷʢ ʙʦʟʠʛʘʨʠ ʤʫʰʘʭʭʘʩ ʤʫʥʦʩʠʙ (ʦʧʪʠʤʠʟʘʪʩʠʷ)  ʢʘʨʜʘ ʰʘʚʘʜ. 

ʄʫ״ʘץץʠץʦʥʠ ɼʦʥʠʰʛʦ״ʠ ʉʧʣʠʪ ʍʦʨʚʘʪʠʷ ʷʢ ʩʠʩʪʝʤʘʠ ʢʦʨʰʠʥʦʩʠʨʦ ʙʘʨʦʠ ʜʘʨʸʬʪʠ 

ʠʩʪʝʲʜʦʜ״ʦʠ ʚʘʨʟʠʰ  ʩʦʭʪʘʥʜ. ʀʥ ʘʚʚʘʣʠʥ ʪʝʭʥʦʣʦʛʠʷʠ ʢʦʨʰʠʥʦʩ  ʙʘʨʦʠ ʠʥʪʠʭʦʙʠ ʚʘʨʟʠʰ 

ʙʘʨʦʠ ʚʘʨʟʠʰʛʘʨʠ ʤʫʰʘʭʭʘʩ ʙʦ ʠʩʪʠʬʦʜʘ ʘʟ ʜʘʩʪʛʦ״ʠ ʤʘʪʝʤʘʪʠʢʠʠ ʤʘʥʪʠץʠ ʥʦʤʫʘʡʷʥ 

ʤʝʙʦʰʘʜ. ʄʘʭʟʘʥʠ ʤʘʲʣʫʤʦʪ״ʦʠ ʢʦʨʰʠʥʦʩʦʥ ʘʟ ʜʦʥʠʰ״ʦʝ ʠʙʦʨʘʪ ʘʩʪ, ʢʠ ʘʟ ʙʝʰ ʘʟ 90 

ʢʦʨʰʠʥʦʩ ʛʠʨʠʬʪʘ ʰʫʜʘʘʥʜ. ʅʘʪʠֹוʘ״ʦʠ ʘʨʟʸʙ  ʙʦ ʠʩʪʠʬʦʜʘ ʘʟ ʠʥ ʩʠʩʪʝʤʘ ʤʫʚʦʬʠץʘʪ ʙʦ 

ʥʘʪʠֹוʘ״ʦʠ ʘʟ ʙʝ״ʪʘʨʠʥ ʢʦʨʰʠʥʦʩʦʥʠ ʩʦ״ʘ ʛʠʨʠʬʪʘʰʫʜʘ ʥʠʰʦʥ ʜʦʜʘʥʜ. ɹʘʨʦʠ ʙʘ״ʦʜʠ״ʠʠ 

ʦʠ ʤʦʪʦʨ״ʦʠ ʛʫʥʦʛʫʥʠ ʤʘʣʘʢʘ״ʠʰוʦʙʠʣʠʷʪʠ ʚʘʨʟʠʰʛʘʨʠ ʦʷʥʜʘ, ʩʘʥֹץ , ʜʦʥʠʰʠ ʤʫʪʘʭʘʩʩʠʩʦʥʠ 

ʚʘʨʟʠʰ, ʠʥʯʫʥʠʥ ʤʘʲʣʫʤʦʪ״ʦʠ ʤʦʨʬʦʣʦʛ  ʚʘ ʬʫʥʢʩʠʦʥʘʣ  ʠʩʪʠʬʦʜʘ ʤʝʰʘʚʘʥʜ. ʀʥ 

ʤʘʲʣʫʤʦʪ״ʦ ʜʘʨ ʘʩʦʩʠ ʘ״ʘʤʠʷʪʠ ʦʥ״ʦ ʙʘʨʦʠ ʷʢ ʥʘʤʫʜʠ ʚʘʨʟʠʰ ʛʫʨ ʙʘʥʜ״  ʢʘʨʜʘ ʤʝʰʘʚʘʥʜ. 

ʅʠʰʦʥʜʠ״ʘʥʜʘ״ʦʠ ʙʘʜʘʩʪʦʤʘʜʘ ʜʘʨ ʷʢֹוʦʷʛ  ʙʦ ʥʠʰʦʥʜʠ״ʘʥʜʘ״ʦʠ ʩʘʥֹוʠʰ  ʙʘʟʘʠ ʤʘʲʣʫʤʦʪʨʦ 

ʪʘʰʢʠʣ ʤʝʜʠ״ʘʥʜ. ʄʘʥʪʠץʠ ʥʦʤʫʘʡʷʥ ʙʘʨʦʠ ʯʘʥʜʠʨ  ʚʘ ʫʩʪʫʚʦʨʠʠ ʩʠʩʪʝʤʘ ʭʠʜʤʘʪ ʤʝʢʫʥʘʜ. 

ʀʥ ʪʝʭʥʦʣʦʛʠʷ ʤʘʡʣʠ ʚʘʨʟʠʰʛʘʨʨʦ ʙʘ ʷʢ ʥʘʤʫʜʠ ʚʘʨʟʠʰ ʘʨʟʸʙ  ʤʝʢʫʥʘʜ ʚʘ ʨ ʡʭʘʪʠ ʥʘʤʫʜ״ʦʠ 

ʚʘʨʟʠʰʨʦ ʧʝʰʥʠ״ʦʜ ʤʝʢʫʥʘʜ, ʢʠ ʙʘ ʭʫʩʫʩʠʷʪ״ʦʠ ʠʙʪʠʜʦʠʠ ʚʘʨʟʠʰʛʘʨ ʤʫʚʦʬʠץʘʪ ʤʝʢʫʥʘʥʜ. 

ʊʘʰʭʠʩʠ ʚʠʜʝʦʠ ʚʘʨʟʠʰṯ 

ɺʘץʪ״ʦʠ ʦʭʠʨ ʘʬʟʦʠʰʠ ʙʦʩʫʨʲʘʪʠ ״ʘֹוʤʠ ʤʘʲʣʫʤʦʪʠ ʤʫʣʪʠʤʝʜʠʷʚ  ʙʘ ʥʘʟʘʨ ʤʝʨʘʩʘʜ, 

ʢʠ ʙʦʠʩʠ ʟʠʸʜ ʰʫʜʘʥʠ ʪʘʚʘֹוֹו  ʦ ʜʘʨ ʤʘʲʣʫʤʦʪʠ ʩʦʭʪʦʨʥʘʰʫʜʘ״ʣʠʣʠ ʥʘʤʫʥʘ״ʦʪ ʙʘ ʪʘץʠץʠ ʪʘʜ״

ʛʘʨʜʠʜ. ʗʢ ʢʠʩʤʠ ʢʦʨʠ ʠʣʤʠʠ ʠʥ ʩʦʭʘ ʙʘ ʪʘʭʣʠʣʠ ʚʠʜʝʦ-ʨʦʣʠʢʭʦʠ ʚʘʨʟʠʰ  ʙʘʭʰʠʜʘ ʰʫʜʘ ʙʫʜ. 

ʄʫ״ʘץץʠץʦʥ ʜʘʨ ʷʢ ʜʦʥʠʰʛʦ״ʠ ʂʘʥʘʜʘ ʙʘʨʦʠ ʪʘ״ʠʷʠ ʪʝʭʥʦʣʦʛʠʷ״ʦ ʙʘʨʦʠ ʧʘʡʛʠʨ  ʚʘ ʤʫʘʡʷʥ 

ʢʘʨʜʘʥʠ ʤʘʣʘʢʘ״ʦʠ ʤʦʪʦʨ  ʜʘʨ ʚʘʨʟʠʰ ʢʦʨ ʤʝʢʫʥʘʥʜ. ʊʝʭʥʦʣʦʛʠʷʝ, ʢʠ ʤʫʪʘʭʘʩʩʠʩʦʥʠ ʂʘʥʘʜʘ 

ʪʘ״ʠʷ ʢʘʨʜʘʘʥʜ, ʤʝʪʘʚʦʥʘʜ ʚʘʨʟʠʰʛʘʨʦʥʠ ʩʝʨʰʫʤʦʨʨʦ ʤʫʘʡʷʥ ʚʘ ʧʘʡʛʠʨ  ʢʫʥʘʜ. ʊʝʭʥʦʣʦʛʠʷ 

ʘʚʚʘʣ ʙʦʟʠʛʘʨʦʥʨʦ ʙʦ ʠʩʪʠʬʦʜʘ ʘʟ ʥʠʰʦʥʜʠ״ʘʥʜʘ (ʜʘʪʯʠʢ) ʧʝʰʛʠʨ  (ʣʦʢʘʣʠʟʘʪʩʠʷ) ʤʝʢʫʥʘʜ, 

ʦʥʨʦ ʘʟ ʨ ʠ ʦ״ʘʥʛʠ ʨʘʥʛ ʛʫʨ ʙʘʥʜ״  ʤʝʢʫʥʘʜ ʚʘ ʩʠʧʘʩ ʦʥ״ʦʨʦ ʙʘ ʧʦʡʛʘ״ (ʪʨʝʢ״ʦʠ) ʤʫʰʘʭʭʘʩ 

ʛʫʨ ʙʘʥʜ״  ʤʝʢʫʥʘʜ. ʉʤʝʪʘʠ ʪʘʙʜʠʣʠ ʧʨʦʝʢʪʠʚ  ʙʦ ʠʩʪʠʬʦʜʘ ʘʟ ʚʘʨʠʘʥʪʠ ʪʘʢʨʦʨʠ ʥʫץʪʘ״ʦʠ 

ʥʘʟʜʠʢʪʘʨʠʥ ״ʠʩʦʙ ʢʘʨʜʘ ʤʝʰʘʚʘʜ. ɼʘʨ ʤʫץʦʠʩʘ ʙʦ ʘʢʩʘʨʠ ʩʠʩʪʝʤʘ״ʦʠ ʤʘʚֹוʫʜʘ, ʢʠ ʙʘ ʥʫץʪʘ״ʦʠ 

ʫʩʪʫʚʦʨʠ ʭʫʩʫʩʠʷʪ״ʦʠ ʤʫʚʦʬʠץ ʪʘʢʷ ʤʝʢʫʥʘʥʜ, ʦʣʠʤʦʥʠ ʂʘʥʘʜʘ ʧʝʰʥʠ״ʦʜ ʤʝʢʫʥʘʥʜ, ʢʠ ʘʟ ʜʫ 

ʪʘʩʚʠʨ ʥʫץʪʘ״ʦʠ ʰʘʜʠʜʨʦ ʠʥʪʠʭʦʙ ʢʫʥʘʥʜ. 

ʇʝʰʛʠʨʠʠ ṉʘʨʦϲʘʪ 

ʦ ʤʫʰʢʠʣʦʪʠ ʤʫʨʘʢʢʘʙ ʚʘ ʭʝʣʝ ʤʘʲʤʫʣ ʜʘʨ ʚʘʨʟʠʰʠ ʢʘʩʙ״ʘʪ״ʘʨʦתּ  ʤʝʙʦʰʘʥʜ. 

ʄʘʨʪʘʙʘʠ ״ʘʨ ʷʢ ʚʘʨʟʠʰʛʘʨ ʙʝʚʦʩʠʪʘ ʘʟ ʧʝʰʛʠʨʠʠ ֹוʘʨʦ״ʘʪ״ʦ ʚʘ ״ʘʨʯʠ ʟʫʜʪʘʨ ʰʠʬʦ ʸʬʪʘʥ ʘʟ 

ʦʥ״ʦ ʚʦʙʘʩʪʘ ʘʩʪ. ɼʘʨ ʘʩʦʩʠ ʠʥ, ʙʘ ʜʘʩʪ ʦʚʘʨʜʘʥʠ ʜʦʥʠʰ ʚʘ ʤʘʲʣʫʤʦʪʠ ʠʣʦʚʘʛ  ʦʠʜ ʙʘ 

 ʣʠʣ ʚʘ״ʘʡʘʪʠ ʤʫʨʘʙʙʠʸʥ ʚʘ ʪʘʙʠʙʦʥʠ ʚʘʨʟʠʰ ʙʘʨʦʠ ʪʘ״ ʦ ʩʘʤʪʠ ʘʩʦʩʠʠ ʬʘʲʦʣʠʷʪʠ״ʘʪ״ʘʨʦוֹ

ʧʝʰʛʠʨʠʠ ʤʠʥʙʘʲʜʘʠ ʦʥ״ʦ ʤʝʙʦʰʘʜ. ʄʫʪʘʭʘʩʩʠʩʦʥ ʩʝ ʫʩʫʣʠ ʘʩʦʩʠʠ ʙʘ״ʦʜʠ״ʠʠ ʚʘץʪʠ 

ʙʘʨץʘʨʦʨʰʘʚʠʠ ʚʘʨʟʠʰʛʘʨʦʥʨʦ ʧʘʩ ʘʟ ֹוʘʨʦ״ʘʪ ʥʦʤʙʘʨ ʢʘʨʜʘʘʥʜ: çʤʦʰʠʥ״ʦʠ ʜʘʩʪʛʠʨʠʠ 

ʚʝʢʪʦʨ  (vector machines), ʨʘʚʘʥʜ״ʦʠ ʛʘʫʩʩ  (Gaussian processes)  ʚʘ ʰʘʙʘʢʘ״ʦʠ ʥʝʡʨʦʥ  (neural 

networks)è. ʊʘץ״ʠץʦʪ ʙʘ ʷʢ ʜʘʩʪʘʠ ʬʫʪʙʦʣʠ ʢʘʩʙ  ʘʩʦʩ ʸʬʪʘʘʩʪ. ʅʘʪʠʯʘ ʠʤʢʦʥʠ ʧʝʰʛʫʡ ʢʘʨʜʘʥʠ 

ʚʘʢʪʠ ʩʠʭʘʪ ʰʫʜʘʥʠ ʚʘʨʟʠʰʛʘʨʨʦ ʧʘʩ ʘʟ ʟʘʭʤʜʦʨ ʥʠʰʦʥ ʜʦʜ. ɸʤʤʦ ״ʝֹו ʷʢʝ ʘʟ ʠʥ ʩʝ ʫʩʫʣ ʜʘʨ 

ʘʡʥʠ ʟʘʤʦʥ ʧʝʰʛ ʠʠ ʜʫʨʫʩʪʨʦ ʪʘʲʤʠʥ ʥʘʤʝʢʫʥʘʜ, ʙʠʥʦʙʘʨ ʠʥ, ʙʘʨʦʠ ʙʝ״ʪʘʨ ʢʘʨʜʘʥʠ ʨʫʰʜʠ 

ʦʥ״ʦ, ʤʫʘʣʣʠʬʦʥ ʥʘץʰʘ ʜʦʨʘʥʜ, ʢʠ ʤʘʲʣʫʤʦʪʠ ʠʣʦʚʘʛ  ʠʣʦʚʘ ʢʫʥʘʥʜ ʚʘ ʧʨʦʪʦʢʦʣ״ʦʠ 

ʠʣʦʚʘʛʠʝʨʦ, ʢʠ ʭʫʣʦʩʘ״ʦʠ ʢʦʨʰʠʥʦʩʦʥʨʦ ֹוʘʤʲ ʤʝʢʫʥʘʥʜ, ֹוʦʨ  ʢʫʥʘʥʜ. ʂʦʨ״ʦʠ ʪʘʜץʠץʦʪʯʠʸʥ 

ʃʘʚʨʘʯ ʅ., ɿʝʣʠʯ ʀ., ʀ. ʂʦʥʦʥʝʥʢʦ, ɺ.ɺʫʛʘ ʘʣʛʦʨʠʪʤ״ʦʠ ʛʫʥʦʛʫʥʠ ʦʤ ʟʠʰʠ ʤʦʰʠʥʠʩʦʟ  ʙʘʨʦʠ 

ʠʩʪʠʭʨʦֹוʠ ʜʦʥʠʰ״ʦʠ ʪʘʰʭʠʩ , ʢʠ ʙʘʨʦʠ ʪʘʩʜʠץʠ ʪʘʰʭʠʩʠ ʦʩʝʙʠ ʚʘʨʟʠʰ  ʟʘʨʫʨʘʥʜ, ʠʩʪʠʬʦʜʘ 
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ʤʝʢʘʨʜʘʥʜ.. ʀʤʢʦʥʠʷʪ״ʦʠ ʠʩʪʠʬʦʜʘʠ ʘʣʛʦʨʠʪʤ״ʦʠ ʪʘ״ʣʠʣʠ ʘʟ ʙʦʣʦ ʙʘ ʧʦʸʥ, ʩʦʭʪʘʥʠ ʜʘʨʘʭʪʠ 

ʦʠ ʪʘʩʥʠʬʠ ɹʘʡʝʩ״ʦ ʚʘ ʚʘʨʠʘʥʪ״ʘʨʦʨץ  ʦʤ ʭʪʘ ʰʫʜʘʥʜ. ɸʟ ʩʘʙʘʙʠ ʤʘֹוʤ ʠ ʥʦʢʠʬʦʷʠ 

ʭʫʩʫʩʠʷʪ״ʦ, ץʦʠʜʘ״ʦʠ ʪʘʰʭʠʩʠ ʘʟ ֹוʦʥʠʙʠ ʢʦʨʰʠʥʦʩʦʥ ʤʫʘʡʷʥʰʫʜʘ ʙʘʨʦʠ ʜʘץʠץʪʘʨʠʥ ʪʘʰʭʠʩʠ 

 ʦʠ ʚʘʨʟʠʰʠʠ ʙʘ ʩʠʩʪʝʤʘ ʜʦʭʠʣʰʫʜʘ ʠʩʪʠʬʦʜʘ ʤʝʰʫʜʘʥʜ. ɹʘ ʛʫʬʪʘʠ ʤʫʘʣʣʠʬʦʥʠ ʠʥ״ʘʪ״ʘʨʦוֹ

ʢʦʨ״ʦ, ʩʦʜʜʘʪʘʨʠʥ ʪʘʩʥʠʬʛʘʨ ɹʘʡʝʩ  ʙʦ ʙʝʲʪʠʙʦʨʢʫʥʠʠ ʥʦʨʘʚʰʘʥʠ ʭʫʩʫʩʠʷʪ״ʦʠ ʘʜʘʜ  ʘʟ 

ʫʩʫʣ״ʦʠ ʜʠʛʘʨ, ״ʘʪʪʦ ʤʫʨʘʢʢʘʙʪʘʨ ʙʘʨʪʘʨ  ʜʦʨʘʜ. ɸʟ ʠʥ ʨ , ʠʥ ʫʩʫʣ ʙʘʨʦʠ ʠʩʪʠʬʦʜʘ ʜʘʨ ʘʤʘʣʠʷ 

ʤʫʚʦʬʠץʪʘʨʠʥ ʘʩʪ. 

 ʘʠ״ʦʥʠʙʠ ʤʫʪʘʭʘʩʩʠʩʦʥʠ ʩʦוֹ ʦ ʘʟ״ʘʨʦʨץ ʘʙʫʣʠץ ʘʜʘʬʠ ʘʩʦʩʠʠ ʠʥ ʥʠʟʦʤ ʜʘʩʪʛʠʨʠʠ׳

ʪʠʙʙʠ ʚʘʨʟʠʰ  ʚʘ ʪʨʘʚʤʘʪʦʣʦʛʠʷ ʤʝʙʦʰʘʜ. ʀʣʦʚʘ ʙʘʨ ʠʥ, ʩʠʩʪʝʤʘ ʤʝʪʘʚʦʥʘʜ ʙʘʨʦʠ ʪʘʡʸʨ 

ʢʘʨʜʘʥʠ ʜʦʥʠʰֹו ʸʥʠ ʪʠʙʙ  ʠʩʪʠʬʦʜʘ ʰʘʚʘʜ. 

ɼʘʨ ʙʘʲʟʝ ʘʩʘʨʭʦ ʣʦʠʭʘʠ ʢʘʣʦʥʭʘʯʤʠ ʪʘʭʣʠʣʠ ʤʠʢʜʦʨʠ ʟʠʸʜʠ ʦʤʠʣʭʦʠ ʪʘʡʸʨʠʠ 

ʙʦʟʠʥʛʘʨʦʥʠ ʪʠʤʠ ʚʘʨʟʠʰ  ʚʘ ʪʘʭʣʠʣʠ ʩʘʙʘʙʭʦʠ ʘʩʦʩʠʠ ʟʘʭʤʜʦʨʰʘʚʡ ʙʦ ʤʘʢʩʘʜʠ ʧʝʰʛʠʨʡ 

ʢʘʨʜʘʥʠ ʦʥʭʦ ʪʘʩʚʠʨ ʢʘʨʜʘ ʰʫʜʘʘʩʪ. ɼʘʨ ʪʘʤʦʤʠ ʤʘʚʩʠʤ ʜʘʨ ʪʘʯʨʠʙʘ ʟʠʸʜʘ ʘʟ ʜʫ ״ʘʟʦʨ ʥʘʬʘʨ 

ʙʦʟʠʥʛʘʨʦʥʠ ʜʘʩʪʘ״ʦ ʠʰʪʠʨʦʢ ʢʘʨʜʘʥʜ. ʊʘץʨʠʙʘʥ 2000 ʯʝʥʢʫʥ  ʙʦ 150 ʧʘʨʘʤʝʪʨʠ ʭʫʩʫʩʠʷʪ״ʦʠ 

ʘʥʪʨʦʧʦʤʝʪʨ , ʬʠʟʠʦʣʦʛ , ʨʘʚʘʥʜʠ ʪʘʲʣʠʤ, ʩʘʨʙʦʨ  ʚʘ ʭʫʩʫʩʠʷʪʠ ֹוʘʨʦ״ʘʪ״ʦ ʪʘ״ʣʠʣ ʢʘʨʜʘ ʰʫʜ. 

ʆʤ ʟʠʰʠ ʪʘ״ʣʠʣʠʠ ʤʘʲʣʫʤʦʪ, ʢʠ ʙʘʨʨʘʩʠʠ ֹוʫʟʲ״ʦʠ ʤʫ״ʠʤ, ʫʩʫʣʠ ʨʝʛʨʝʩʩʠʷʠ ʭʘʪ  ʚʘ 

ʘʤʩʠʣʘʩʦʟʠʠ Bayesian-ʨʦ ʜʘʨ ʙʘʨ ʤʝʛʠʨʘʜ, ʜʘʨ ʤʫ״ʠʪʠ RapidMiner 5.3 ʚʘ BayesiaLab 5.2 

ʛʫʟʘʨʦʥʠʜʘ ʰʫʜ. ʆʤ ʟʠʰʠ ʥʘʟʦʨʘʪʰʘʚʘʥʜʘ ʚʘ Augmented Naµve Bayes (ANB) ʙʘʨʦʠ ʪʘʰʢʠʣʠ 

ʘʤʠʣʘ״ʦʠ ʧʝʰʛ ʠʠ 3 ʢʦʥʩʝʧʩʠʷ ʠʩʪʠʬʦʜʘ ʰʫʜʘʥʜ: 

1. ʩʘʤʘʨʘʥʦʢʠʠ ʢʦʣʣʝʢʪʠʚ ʜʘʨ ʤʘֹוʤ ʲ; 

2. ʪʘʲʩʠʨʙʘʭʰʠʠ ʜʘʩʪʘ ʜʘʨ ʤʘʚʨʠʜʠ ʙʫʨʜ ʸ ʙʦʭʪ; 

3. ʩʘʤʘʨʘʥʦʢʠʠ ʬʘʲʦʣʠʷʪʠ ʠʥʬʠʨʦʜʠʠ ʙʦʟʠʥʛʘʨʦʥ. 

ɹʘ ʠʥ ʘʤʠʣʘ״ʦ ʪʘץʨʠʙʘʥ 50 ʧʘʨʘʤʝʪʨ״ʦ ʪʘʪʙʠץ ʢʘʨʜʘ ʰʫʜʘʥʜ. ɼʫʨʫʩʪʠʠ ʘʤʠʣʘ״ʦ ʙʦ 

ʭʘʪʪʠ ROC ʚʘ ʤʘʪʨʠʪʩʘʠ ʥʦʬʘ״ʤʠ״ʦ ʪʘʩʜʠץ ʢʘʨʜʘ ʰʫʜ. ɹʘʨʦʠ ״ʘʨ ʷʢ ʩʝ ʤʦʜʝʣʠ ʩʘʤʘʨʘʥʦʢ  

ʦʤʠʣ״ʦʠ ʦʤʦʜʘʛʠʠ ʩʠʩʪʝʤʘʠ ʜʠʣʫ ʨʘʛ״ʦ ʚʘ ʩʠʩʪʝʤʘʠ ʤʘʨʢʘʟʠʠ ʘʩʘʙ ʙʘʨʦʠ ʧʝʰʛ  

ʤʫ״ʠʤʪʘʨʘʥʜ. ʅʘʪʠֹוʘ״ʦʠ ʪʘ״ʣʠʣʨʦ ʙʘʨʦʠ ʙʘʣʘʥʜ ʙʘʨʜʦʰʪʘʥʠ ʩʠʬʘʪʠ ʨʘʚʘʥʜʠ ʪʘʲʣʠʤʠ ʜʘʩʪʘ, 

ʘʟ ֹוʫʤʣʘ ʙʘʨʦʠ ʧʝʰʛ˄ʠʠ ʭʘʪʘʨʠ ֹוʘʨʦ״ʘʪ״ʦ ʚʘ ʧʝʰʛʠʨʠʠ ʦʥ״ʦ ʠʩʪʠʬʦʜʘ ʙʫʨʜʘʥ ʤʫʤʢʠʥ ʘʩʪ. 

ʈʦϲʙʘʨʠʷʪʠ ʙʠʥʦʠ (ʢʣʫʙʠ) ʚʘʨʟʠʰṯ 

ʊʘ״ʣʠʣʠ ʤʫʰʢʠʣʦʪʠ ʘʩʦʩ  ʜʘʨ ʢʣʫʙ״ʦʠ ʚʘʨʟʠʰ : 1. ʄʘʩʲʘʣʘʠ ֹוʘʣʙʠ ʚʦʣʦʥʪʸʨʦʥ 2. 

ʄʘʩʲʘʣʘʠ ֹוʘʣʙʠ ʚʘʨʟʠʰʛʘʨʦʥʠ ʥʘʚʨʘʩ ʙʘ ʤʫʩʦʙʠץʘ״ʦ 3. ʇʨʦʙʣʝʤʘʠ ʯʘʣʙ ʥʘʤʫʜʘʥʠ ʤʫʨʘʙʙʠʸʥ 

ʚʘ ʘʲʟʦʸʥʠ ʢʣʫʙ. ʀʥ ʤʘʩʲʘʣʘ״ʦ ʙʘʨʦʠ ʠʥʢʠʰʦʬʠ ʢʣʫʙʭʦʠ ʚʘʨʟʠʰ  ʥʠ״ʦʷʪ ʤʫʭʠʤʘʥʜ, ʙʠʥʦʙʘʨ 

ʠʥ ʩʘʚʦʣʝ ʙʘ ʤʠʸʥ ʤʝʦʷʜ, ʢʠ ʢʘʜʦʤ ʢʣʫʙʭʦ ʙʘ ʠʥ ʧʨʦʙʣʝʤʘʭʦ ʙʝʰʪʘʨ ʜʫʯʦʨ ʤʝʦʷʥʜ, ʜʘʨʘʯʘʠ 

ʪʘʲʩʠʨʠ ʦʥʭʦ ʯʡ ʛʫʥʘ ʘʩʪ, ʙʘ ʠʥ ʤʘʩʲʘʣʘ״ʦ ʢʘʜʦʤ ʦʤʠʣʭʦ ʪʘʲʩʠʨ ʤʝʨʘʩʦʥʘʥʜ. ɹʘʨʦʠ ʤʫʘʡʷʥ 

ʢʘʨʜʘʥʠ ʦʤʠʣ״ʦʠ ʤʫʰʢʠʣʦʪʠ ʜʘʨ ʙʦʣʦ ʟʠʢʨʰʫʜʘ ʤʫ״ʘץץʠץʦʥ ʫʩʫʣʠ ʠʩʪʠʭʨʦֹוʠ ʤʘʲʣʫʤʦʪʨʦ 

data mining "ʜʘʨʘʭʪ״ʦʠ ״ʘʣʰʘʚ " ʠʩʪʠʬʦʜʘ ʤʝʙʘʨʘʥʜ. ʉʘʨʯʘʰʤʘʠ ʤʘʲʣʫʤʦʪ ״ʠʩʦʙʦʪ ʦʠʜ ʙʘ 

ʨʫʰʜʠ ʚʘʨʟʠʰ ʤʝʙʦʰʘʜ, ʢʠ ʜʘʨ ʦʥ ʥʘʪʠֹוʘʠ ʤʦʥʠʪʦʨʠʥʛʠ ״ʫʢʫʤʘʪ ʜʘʨ ʢʣʫʙ״ʦʠ ʚʘʨʟʠʰʠʠ 

 ʦʨʦ ʜʘʨ״ʬʠʣ״ʦʠ ʤʘʨʙʫʪ ʙʘ ʬʘʲʦʣʠʷʪʠ ʤʘ״ʦʨʘʪ ʦʚʘʨʜʘ ʰʫʜʘʘʩʪ. ʉʘʚʦʣʥʦʤʘ ʩʘʚʦʣוʘʡʨʠʪʠֹס

ʙʘʨ ʤʝʛʠʨʘʜ, ʷʲʥʝ ʩʘʚʦʣ״ʦ ʜʘʨ ʙʦʨʘʠ ʘʲʟʦʸʥ ʚʘ ״ʘץץʠ ʘʲʟʦʛ , ʧʝʰʥʠ״ʦʜ״ʦʠ ʚʘʨʟʠʰ , ʠʥʰʦʦʪʠ 

ʚʘʨʟʠʰ , ʚʦʣʦʥʪʸʨʦʥ, ʜʘʨ ʙʦʨʘʠ ʢʦʨʤʘʥʜʦʥ, ʜʘʨ ʙʦʨʘʠ ״ʘʤʢʦʨ  ʙʦ ʜʠʛʘʨ ʤʫʘʩʩʠʩʘ״ʦ, 

ʚʦʭ ʨʠ״ʦʠ ʪʘʨʘʬʜʦʨʦʥ, ֹוʫʟʲʠ ʤʦʣʠʷʚ , ʜʘʨ ʙʦʨʘʠ ʤʘʩʲʘʣʘʭʦʠ ʜʘʩʪʛʠʨʡ. ɼʘʨ ʠʥ ʩʘʚʦʣʥʦʤʘ 

ʢʣʫʙ״ʦʠ ʚʘʨʟʠʰ ʘʨ ʷʢ ʤʘʩʲʘʣʘʨʦ ʘʟ ʨ״  ʠ ֹוʘʜʚʘʣʠ ʧʘʥֹוʙʘʣʣ  ʙʘ״ʦʛʫʟʦʨ  ʢʘʨʜʘʘʥʜ, ʢʠ ʜʘʨ ʦʥ 

1 ʤʫʰʢʠʣ ʥʝʩʪ ʚʘ 5 ʤʫʰʢʠʣʠ ʭʝʣʝ ֹוʠʜʜ  ʘʩʪ. ɼʘʨ ʘʟʥʘʟʘʨʛʫʟʘʨʦʥʡ ʙʝʰʪʘʨ ʘʟ 13 ʭʘʟʦʨ ʢʣʫʙʠ 

ʚʘʨʟʠʰ  ʠʰʪʠʨʦʢ ʜʦʰʪ. ʅʘʤʫʥʘ ʘʟ ʨ ʠ ״ʘֹוʤ, ʩʦʣʠ ʪʘʲʩʠʩ ʚʘ ʤʠʥʪʘץʘ ʥʘʤʦʷʥʜʘʛʠʠ ʢʣʫʙ״ʦʠ 
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ʚʘʨʟʠʰʠʠ סʘʡʨʠʪʠֹוʦʨʘʪ  ʤʝʙʦʰʘʜ. ʊʘ״ʣʠʣʠ ʟʝ״ʥʠ ʩʫʥʲ  ʙʦ ʠʩʪʠʬʦʜʘ ʘʟ ʥʘʨʤʘʬʟʦʨʠ 

Clementine 12.0 ʘʥֹוʦʤ ʜʦʜʘ ʤʝʰʘʚʘʜ. ɹʘʨʦʠ ״ʘʨ ʷʢ ʤʫʰʢʠʣʦʪ ʜʘʨʘʭʪʦʥʠ ״ʘʣʰʘʚʠʠ 

ʧʘʩʪʨʘʚʘʥʜʠʠ C&RT ʩʦʭʪʘ ʤʝʰʘʚʘʥʜ, ʢʠ ʜʦʨʦʠ ʦʤʠʣ״ʦʠ ʜʦʨʦʠ ʘ״ʘʤʠʷʪʠ ״ʘʜʜʠ ʘʢʩʘʨ ʙʘʨʦʠ 

ʤʫʰʢʠʣʦʪʠ ʤʫʰʘʭʭʘʩ ʤʝʙʦʰʘʥʜ. ɸʥʜʦʟʘʠ ʢʣʫʙ ʦʤʠʣʠ ʙʫʥʸʜʠʠ ʤʫʰʢʠʣʦʪʠ ʘʩʦʩ  ʘʩʪ, ʘʤʤʦ 

ʦʤʠʣ״ʦʠ ʜʠʛʘʨʝ ״ʘʩʪʘʥʜ, ʢʠ ʙʘ ʤʦʥʘʥʜʠ ʥʘʤʫʜʠ ʚʘʨʟʠʰ ʤʫ״ʠʤʘʥʜ. ʆʤʠʣ״ʦʝ ״ʘʩʪʘʥʜ, ʢʠ ʙʘ 

ʜʘʨʘʭʪʠ ״ʘʣʰʘʚ  ʜʦʭʠʣ ʥʘʤʝʰʘʚʘʥʜ ʚʘ ʘʟ ʠʥ ʨ , ʘ״ʘʤʠʷʪ ʥʘʜʦʨʘʥʜ. ɸʟ ʠʥ ʭʫʣʦʩʘ ʙʘʨʦʚʘʨʜʘʥ 

ʤʫʤʢʠʥ ʘʩʪ, ʢʠ ʩʠʩʪʝʤʘʠ ʪʘ״ʣʠʣʠ ʟʝ״ʥ  ʨʦ״ʠ ʘʩʦʩʥʦʢ ʙʘʨʦʠ ʪʘ״ʣʠʣʠ ʤʫʰʢʠʣʦʪʠ ʘʩʦʩʠʠ 

ʬʘʲʦʣʠʷʪʠ ʢʣʫʙʠ ʚʘʨʟʠʰ  ʤʝʙʦʰʘʜ. ׳ʘʤʠʥ ʪʘʨʠץ, ʩʘʤʪ״ʦʠ ʘʩʦʩʠʠ ʠʩʪʠʬʦʜʘʠ ʟʝ״ʥʠ ʩʫʥʲ  

ʙʘʨʦʠ ״ʘʣʣʠ ʤʫʰʢʠʣʦʪʠ ʤʫʭʪʘʣʠʬ ʜʘʨ ʩʦ״ʘʠ ʚʘʨʟʠʰ ʙʘʨʨʘʩ  ʰʫʜʘʥʜ. ʊʝʭʥʦʣʦʛʠʷ״ʦʠ ʟʝ״ʥʠ 

ʩʫʥʲ  ʘʣʣʘʢʘʡ ʜʘʨ ʩʦ״ʘʠ ʚʘʨʟʠʰ ʤʘʚץʝʠ ʭʫʜʨʦ ʤʫʩʪʘ״ʢʘʤ ʠʰסʦʣ ʢʘʨʜʘʘʥʜ ʚʘ ʜʘʨ ʦʷʥʜʘ ʦʥ״ʦ 

ʪʘʥ״ʦ ʘʟ ״ʠʩʦʙʠ ʧʦʪʝʥʩʠʘʣʠ ʙʫʟʫʨʛʠ ʠʩʪʠʬʦʜʘʠ ʦʥ״ʦ ʪʘʢʤʠʣ ʭʦ״ʘʥʜ ʸʬʪ. 
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ʇʈʀʄɽʅɽʅʀɽ ʈɸɿʃʀʏʅʓʍ ɸʃɻʆʈʀʊʄʆɺ ʄɸʐʀʅʅʆɻʆ 

ʆɹʋʏɽʅʀʗ ɼʃʗ ɺʓʗɺʃɽʅʀʗ ɸʅʆʄɸʃʔʅʓʍ ʊʈɸʅɿɸʂʎʀʁ 

ʀ ʇʈɽɼʆʊɺʈɸʑɽʅʀʗ ʄʆʐɽʅʅʀʏɽʉʊɺɸ 
 

ʊʫʨʩʫʥʦʚ ʈ.ɼʞ., ɻʫʣʦʤʩʘʬʜʘʨʦʚ ɸ.ɻ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʊʘʜʞʠʢʠʩʪʘʥʘ 
 

ʉ ʨʘʟʚʠʪʠʝʤ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʲʸʤʘ ʦʥʣʘʡʥ-ʪʨʘʥʟʘʢʮʠʡ, ʚʦʧʨʦʩ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʬʠʥʘʥʩʦʚʳʭ ʦʧʝʨʘʮʠʡ ʠ ʟʘʱʠʪʳ ʦʪ ʤʦʰʝʥʥʠʯʝʩʪʚʘ ʩʪʘʥʦʚʠʪʩʷ ʚʩʸ ʙʦʣʝʝ 

ʘʢʪʫʘʣʴʥʳʤ. ɺ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʢʦʣʠʯʝʩʪʚʦ ʬʠʥʘʥʩʦʚʳʭ ʪʨʘʥʟʘʢʮʠʡ ʠʩʯʠʩʣʷʝʪʩʷ ʤʠʣʣʠʘʨʜʘʤʠ 

ʚ ʜʝʥʴ, ʨʫʯʥʘʷ ʧʨʦʚʝʨʢʘ ʥʘ ʥʘʣʠʯʠʝ ʧʦʜʦʟʨʠʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ʥʝʚʦʟʤʦʞʥʘ. ʀʤʝʥʥʦ ʟʜʝʩʴ ʥʘ 

ʧʦʤʦʱʴ ʧʨʠʭʦʜʷʪ ʤʝʪʦʜʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ 

ʚʳʷʚʣʝʥʠʷ ʘʥʦʤʘʣʠʡ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʤʦʰʝʥʥʠʯʝʩʪʚʘ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʦʩʥʦʚʳ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʝʛʦ ʧʦʜʭʦʜʳ ʢ ʘʥʘʣʠʟʫ ʪʨʘʥʟʘʢʮʠʦʥʥʳʭ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʨʘʟʣʠʯʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʚ ʟʘʜʘʯʘʭ ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʦʤʘʣʠʡ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʤʦʰʝʥʥʠʯʝʩʪʚʘ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʩʠʩʪʝʤʳ ʛʝʥʝʨʠʨʫʶʪ ʦʛʨʦʤʥʳʝ ʦʙʲʸʤʳ ʜʘʥʥʳʭ, ʠ ʠʭ ʘʥʘʣʠʟ 

ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʤʦʰʝʥʥʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʟʘʜʘʯ. 

ʄʦʰʝʥʥʠʯʝʩʪʚʦ ʧʨʠʥʦʩʠʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʫʙʳʪʢʠ ʢʘʢ ʧʦʪʨʝʙʠʪʝʣʷʤ, ʪʘʢ ʠ ʬʠʥʘʥʩʦʚʳʤ 

ʫʯʨʝʞʜʝʥʠʷʤ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʦʙʥʘʨʫʞʝʥʠʷ ʤʦʰʝʥʥʠʯʝʩʪʚʘ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʨʘʚʠʣʘʭ, 

ʩʪʘʥʦʚʷʪʩʷ ʥʝʵʬʬʝʢʪʠʚʥʳʤʠ ʠʟ-ʟʘ ʠʭ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʘʜʘʧʪʠʚʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʚʥʝʜʨʝʥʠʝ 

ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ (ʄʆ) ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʥʘʜʸʞʥʦʩʪʠ 

ʩʠʩʪʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɸʥʦʤʘʣʴʥʳʝ ʪʨʘʥʟʘʢʮʠʠ - ʵʪʦ ʪʝ, ʢʦʪʦʨʳʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʦʨʤʘʣʴʥʦʤʫ ʧʦʚʝʜʝʥʠʶ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʣʠ ʩʠʩʪʝʤʳ. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʨʝʟʫʣʴʪʘʪʦʤ ʦʰʠʙʢʠ ʠʣʠ ʧʦʧʳʪʢʠ ʤʦʰʝʥʥʠʯʝʩʪʚʘ. 

ʄʦʰʝʥʥʠʯʝʩʪʚʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʫʤʳʰʣʝʥʥʳʝ ʜʝʡʩʪʚʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʦʙʤʘʥ ʩʠʩʪʝʤʳ ʩ ʮʝʣʴʶ ʠʟʚʣʝʯʝʥʠʷ ʬʠʥʘʥʩʦʚʦʡ ʚʳʛʦʜʳ. ʕʪʦ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʢʨʘʞʫ 

ʢʨʝʜʠʪʥʳʭ ʢʘʨʪ, ʣʦʞʥʳʝ ʧʣʘʪʝʞʠ, ʤʦʰʝʥʥʠʯʝʩʢʠʝ ʧʝʨʝʚʦʜʳ ʠ ʜʨʫʛʠʝ ʧʨʝʩʪʫʧʥʳʝ ʜʝʡʩʪʚʠʷ. 

ʆʩʥʦʚʥʳʝ ʘʣʛʦʨʠʪʤʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʜʘʥʥʳʭ ʠ ʟʘʜʘʯʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ 

ʘʣʛʦʨʠʪʤʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʘʥʦʤʘʣʴʥʳʭ ʪʨʘʥʟʘʢʮʠʡ: 

1. ʃʠʥʝʡʥʳʝ ʤʦʜʝʣʠ 

ʃʦʛʠʩʪʠʯʝʩʢʘʷ ʨʝʛʨʝʩʩʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʳʤ ʠ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʤ ʤʝʪʦʜʦʤ. ʍʦʪʷ ʦʥʘ 

ʤʦʞʝʪ ʙʳʪʴ ʥʝʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦʡ ʧʨʠ ʩʣʦʞʥʳʭ ʜʘʥʥʳʭ, ʦʥʘ ʩʣʫʞʠʪ ʭʦʨʦʰʝʡ ʙʘʟʦʚʦʡ 

ʤʦʜʝʣʴʶ ʜʣʷ ʦʮʝʥʢʠ. 

ɺʥʝʜʨʝʥʠʝ ʣʠʥʝʡʥʳʭ ʤʦʜʝʣʝʡ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʘʥʦʤʘʣʴʥʳʭ ʪʨʘʥʟʘʢʮʠʡ - ʵʪʦ ʦʜʠʥ ʠʟ 

ʧʦʜʭʦʜʦʚ ʢ ʜʝʪʝʢʪʠʨʦʚʘʥʠʶ ʤʦʰʝʥʥʠʯʝʩʪʚʘ ʚ ʬʠʥʘʥʩʦʚʳʭ ʩʠʩʪʝʤʘʭ. ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʣʠʥʝʡʥʦʡ ʤʦʜʝʣʠ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʤʦʞʝʪ ʚʳʛʣʷʜʝʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ɿʘʜʘʯʘ 

ɺʳʷʚʣʝʥʠʝ ʘʥʦʤʘʣʴʥʳʭ ʪʨʘʥʟʘʢʮʠʡ ʥʘ ʢʨʝʜʠʪʥʳʭ ʢʘʨʪʘʭ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʤʦʰʝʥʥʠʯʝʩʪʚʘ. 

ɼʘʥʥʳʝ 

ʇʨʝʜʧʦʣʦʞʠʤ, ʫ ʥʘʩ ʝʩʪʴ ʥʘʙʦʨ ʜʘʥʥʳʭ ʦ ʪʨʘʥʟʘʢʮʠʷʭ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʩʣʝʜʫʶʱʠʭ 

ʧʨʠʟʥʘʢʦʚ: 

ʉʫʤʤʘ ʪʨʘʥʟʘʢʮʠʠ (Transaction Amount) 
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ɺʨʝʤʷ ʪʨʘʥʟʘʢʮʠʠ (Transaction Time) 

ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ (Location) 

ʊʠʧ ʪʨʘʥʟʘʢʮʠʠ (Transaction Type: ʧʦʢʫʧʢʘ, ʚʦʟʚʨʘʪ ʠ ʪ. ʜ.) 

ɺʦʟʨʘʩʪ ʢʣʠʝʥʪʘ (Customer Age) 

ʀʩʪʦʨʠʷ ʪʨʘʥʟʘʢʮʠʡ (Historical Transaction Patterns) 

ʄʦʜʝʣʴ 

ʈʘʩʩʤʦʪʨʠʤ ʣʠʥʝʡʥʫʶ ʨʝʛʨʝʩʩʠʦʥʥʫʶ ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʧʨʝʜʩʢʘʟʳʚʘʪʴ 

ʦʞʠʜʘʝʤʫʶ ʩʫʤʤʫ ʪʨʘʥʟʘʢʮʠʠ ʥʘ ʦʩʥʦʚʝ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʠ ʪʠʧ 

ʪʨʘʥʟʘʢʮʠʠ. ʄʳ ʤʦʞʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʡ ʧʦʜʭʦʜ: 

ʉʙʦʨ ʜʘʥʥʳʭ: ʉʦʙʝʨʝʤ ʜʘʥʥʳʝ ʦ ʪʨʘʥʟʘʢʮʠʷʭ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ, ʚʢʣʶʯʘʷ ʢʘʢ 

ʥʦʨʤʘʣʴʥʳʝ, ʪʘʢ ʠ ʧʦʜʦʟʨʠʪʝʣʴʥʳʝ ʪʨʘʥʟʘʢʮʠʠ. 

ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ: ʅʦʨʤʘʣʠʟʫʝʤ ʜʘʥʥʳʝ ʠ ʩʦʟʜʘʜʠʤ ʦʙʫʯʘʶʱʫʶ ʚʳʙʦʨʢʫ. ʅʘʧʨʠʤʝʨ, 

ʧʦʤʠʤʦ ʩʫʤʤʳ ʪʨʘʥʟʘʢʮʠʠ ʩʦʭʨʘʥʠʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʝʸ 

ʚʝʣʠʯʠʥʫ. 

ʆʙʫʯʝʥʠʝ ʤʦʜʝʣʠ: ʆʙʫʯʠʤ ʣʠʥʝʡʥʫʶ ʨʝʛʨʝʩʩʠʦʥʥʫʶ ʤʦʜʝʣʴ ʥʘ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 

ɺʳʷʚʣʝʥʠʝ ʘʥʦʤʘʣʠʡ: ʧʦʩʣʝ ʪʨʝʥʠʨʦʚʢʠ ʤʦʜʝʣʠ ʙʫʜʝʪ ʚʦʟʤʦʞʥʦ ʧʨʝʜʩʢʘʟʳʚʘʪʴ 

ʦʞʠʜʘʝʤʫʶ ʩʫʤʤʫ ʪʨʘʥʟʘʢʮʠʠ. ɽʩʣʠ ʥʦʚʘʷ ʪʨʘʥʟʘʢʮʠʷ ʩʠʣʴʥʦ ʦʪʢʣʦʥʷʝʪʩʷ ʦʪ ʧʨʝʜʩʢʘʟʘʥʥʦʡ 

ʩʫʤʤʳ (ʥʘʧʨʠʤʝʨ, ʥʘ ʙʦʣʝʝ ʯʝʤ 3 ʩʪʘʥʜʘʨʪʥʳʭ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʩʨʝʜʥʝʛʦ), ʦʥʘ ʙʫʜʝʪ ʩʯʠʪʘʪʴʩʷ 

ʘʥʦʤʘʣʴʥʦʡ. 

ɼʝʡʩʪʚʠʷ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʘʥʦʤʘʣʠʡ: ʝʩʣʠ ʪʨʘʥʟʘʢʮʠʷ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʘ ʢʘʢ 

ʘʥʦʤʘʣʴʥʘʷ, ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʦʪʧʨʘʚʠʪʴ ʫʚʝʜʦʤʣʝʥʠʝ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʠʣʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʤʦʨʦʟʠʪʴ ʪʨʘʥʟʘʢʮʠʶ ʜʦ ʧʦʣʫʯʝʥʠʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʦʪ ʢʣʠʝʥʪʘ. ʇʨʠʤʝʨ: 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʤʦʜʝʣʴ ʧʨʝʜʩʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʫʤʤʘ ʪʨʘʥʟʘʢʮʠʠ ʜʣʷ ʧʦʢʫʧʦʢ ʚ 

ʤʘʛʘʟʠʥʝ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ ʦʢʦʣʦ 50 ʜʦʣʣʘʨʦʚ ʜʣʷ ʢʣʠʝʥʪʦʚ ʚʦʟʨʘʩʪʘ 35 ʣʝʪ. ɽʩʣʠ ʢʣʠʝʥʪ, 

ʢʦʪʦʨʦʤʫ 35 ʣʝʪ, ʧʳʪʘʝʪʩʷ ʧʨʦʚʝʩʪʠ ʪʨʘʥʟʘʢʮʠʶ ʥʘ ʩʫʤʤʫ 500 ʜʦʣʣʘʨʦʚ, ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʨʘʩʮʝʥʝʥʦ ʢʘʢ ʘʥʦʤʘʣʠʷ. 

ʕʪʦʪ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤ ʚʳʷʚʣʝʥʠʷ ʤʦʰʝʥʥʠʯʝʩʪʚʘ ʠ 

ʩʥʠʟʠʪ ʢʦʣʠʯʝʩʪʚʦ ʣʦʞʥʳʭ ʩʨʘʙʘʪʳʚʘʥʠʡ, ʩʦʭʨʘʥʷʷ ʧʨʠ ʵʪʦʤ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʬʠʥʘʥʩʦʚʳʭ ʪʨʘʥʟʘʢʮʠʡ. 

2. ɼʝʨʝʚʴʷ ʨʝʰʝʥʠʡ ʠ ʘʥʩʘʤʙʣʝʚʳʝ ʤʝʪʦʜʳ. 

ɼʝʨʝʚʴʷ ʨʝʰʝʥʠʡ, ʪʘʢʠʝ ʢʘʢ CART (Classification and Regression Trees), ʧʦʟʚʦʣʷʶʪ 

ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ ʣʝʛʢʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ. 

ɸʥʩʘʤʙʣʝʚʳʝ ʤʝʪʦʜʳ, ʪʘʢʠʝ ʢʘʢ Random Forest ʠ XGBoost, ʦʙʲʝʜʠʥʷʶʪ ʤʥʦʞʝʩʪʚʦ ʜʝʨʝʚʴʝʚ 

ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʧʝʨʝʦʙʫʯʝʥʠʶ. 

3. ɸʣʛʦʨʠʪʤʳ ʢʣʘʩʪʝʨʠʟʘʮʠʠ. 

ʄʝʪʦʜʳ ʢʣʘʩʪʝʨʠʟʘʮʠʠ, ʚʢʣʶʯʘʷ K-Means ʠ DBSCAN, ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʣʷʪʴ ʛʨʫʧʧʳ 

ʘʥʦʤʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʦ ʜʣʷ ʧʦʠʩʢʘ ʧʘʪʪʝʨʥʦʚ ʤʦʰʝʥʥʠʯʝʩʢʠʭ 

ʪʨʘʥʟʘʢʮʠʡ. 

4. ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ. 

ɻʣʫʙʦʢʠʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʦʩʦʙʝʥʥʦ ʨʝʢʫʨʨʝʥʪʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ (RNN) ʠ ʠʭ 

ʤʦʜʠʬʠʢʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ LSTM (Long Short-Term Memory), ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʩʚʦʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʘʥʘʣʠʟʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʷ ʬʠʥʘʥʩʦʚʳʝ ʪʨʘʥʟʘʢʮʠʠ. 

5. ʄʝʪʦʜʳ ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʢʠ. 
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ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʪʘʢʠʝ ʢʘʢ ʘʣʛʦʨʠʪʤʳ ʧʦʥʠʞʝʥʠʷ ʨʘʟʤʝʨʥʦʩʪʠ (PCA, t-SNE), 

ʤʦʛʫʪ ʧʦʤʦʯʴ ʚ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ, ʧʦʟʚʦʣʷʷ ʚʳʷʚʣʷʪʴ 

ʘʥʦʤʘʣʠʠ. 

ʉʨʘʚʥʝʥʠʝ ʧʦʜʭʦʜʦʚ. ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʤʦʰʝʥʥʠʯʝʩʢʠʭ ʪʨʘʥʟʘʢʮʠʡ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʬʘʢʪʦʨʦʚ: ʪʦʯʥʦʩʪʴ, ʧʦʣʥʦʪʫ, ʩʢʦʨʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʝʨʝʦʙʫʯʝʥʠʶ. ʈʘʟʥʳʝ ʘʣʛʦʨʠʪʤʳ ʠʤʝʶʪ ʩʚʦʠ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ: 

ʃʠʥʝʡʥʳʝ ʤʦʜʝʣʠ: ʧʨʦʩʪʦʪʘ ʠ ʥʘʛʣʷʜʥʦʩʪʴ, ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʧʨʝʜʩʢʘʟʘʪʝʣʴʥʘʷ ʩʠʣʘ ʜʣʷ 

ʩʣʦʞʥʳʭ ʜʘʥʥʳʭ. 

ɼʝʨʝʚʴʷ ʨʝʰʝʥʠʡ: ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘ ʤʘʣʦʤ ʦʙʲʸʤʝ ʜʘʥʥʳʭ, ʥʦ ʚʦʟʤʦʞʥʳ 

ʧʨʦʙʣʝʤʳ ʩ ʧʝʨʝʦʙʫʯʝʥʠʝʤ. 

ɸʥʩʘʤʙʣʝʚʳʝ ʤʝʪʦʜʳ: ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʥʦ ʪʨʝʙʫʶʪ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ: ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ, ʥʦ ʩʣʦʞʥʦʩʪʴ ʥʘʩʪʨʦʡʢʠ ʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʙʦʣʴʰʠʭ ʦʙʲʸʤʦʚ ʜʘʥʥʳʭ ʜʣʷ ʦʙʫʯʝʥʠʷ. 

ʄʝʪʦʜʳ ʢʣʘʩʪʝʨʠʟʘʮʠʠ: ʧʦʣʝʟʥʳ ʜʣʷ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʘʥʦʤʘʣʠʡ, 

ʦʜʥʘʢʦ ʪʨʝʙʫʶʪ ʥʘʣʠʯʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ. 

ʇʨʠʤʝʥʝʥʠʝ ʘʣʛʦʨʠʪʤʦʚ ʥʘ ʧʨʘʢʪʠʢʝ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʦʚ ʚʳʷʚʣʝʥʠʷ ʤʦʰʝʥʥʠʯʝʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ 

ʧʨʦʪʦʪʠʧ ʩʠʩʪʝʤʳ, ʚʢʣʶʯʘʶʱʫʶ ʵʪʘʧʳ: 

ʉʙʦʨ ʜʘʥʥʳʭ: ʘʛʨʝʛʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʨʘʥʟʘʢʮʠʷʭ, ʚʢʣʶʯʘʷ ʚʨʝʤʷ, ʩʫʤʤʫ, ʤʝʪʦʜ 

ʦʧʣʘʪʳ ʠ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ: ʦʯʠʩʪʢʘ, ʥʦʨʤʘʣʠʟʘʮʠʷ, ʨʘʙʦʪʘ ʩ ʧʨʦʧʫʱʝʥʥʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʠ ʢʘʪʝʛʦʨʘʥʠʟʘʮʠʷ. 

ʆʙʫʯʝʥʠʝ ʤʦʜʝʣʠ: ʚʳʙʦʨ ʘʣʛʦʨʠʪʤʘ, ʥʘʩʪʨʦʡʢʘ ʛʠʧʝʨʧʘʨʘʤʝʪʨʦʚ. 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʠ ʚʘʣʠʜʘʮʠʷ: ʦʮʝʥʢʘ ʨʘʙʦʪʳ ʤʦʜʝʣʠ ʥʘ ʪʝʩʪʦʚʳʭ ʜʘʥʥʳʭ, ʘʥʘʣʠʟ ʤʝʪʨʠʢ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 

ʀʥʪʝʛʨʘʮʠʷ ʚ ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʠʩʪʝʤʳ: ʚʥʝʜʨʝʥʠʝ ʤʦʜʝʣʠ ʚ ʨʝʘʣʴʥʫʶ ʩʨʝʜʫ ʠ ʥʘʩʪʨʦʡʢʘ 

ʤʝʭʘʥʠʟʤʦʚ ʤʦʥʠʪʦʨʠʥʛʘ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʠʤʝʥʝʥʠʝ ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʚʳʷʚʣʝʥʠʷ 

ʘʥʦʤʘʣʴʥʳʭ ʪʨʘʥʟʘʢʮʠʡ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʤʦʰʝʥʥʠʯʝʩʪʚʘ ʧʦʢʘʟʘʣʦ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ 

ʫʩʣʦʚʠʷʭ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʱʝʛʦʩʷ ʬʠʥʘʥʩʦʚʦʛʦ ʣʘʥʜʰʘʬʪʘ. ʙʫʜʫʱʝʝ ʪʝʭʥʦʣʦʛʠʡ ʚ ʵʪʦʡ 

ʦʙʣʘʩʪʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʜʘʣʴʥʝʡʰʝʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʘʣʛʦʨʠʪʤʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʮʝʥʘʨʠʝʚ 

ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʠʥʪʝʛʨʘʮʠʶ ʩ ʜʨʫʛʠʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʙʣʦʢʯʝʡʥ ʠ ʠʥʪʝʨʥʝʪ 

ʚʝʱʝʡ (IoT). ʊʦʣʴʢʦ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʜʘʥʥʳʤʠ 

ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʨʠʩʢ ʤʦʰʝʥʥʠʯʝʩʪʚʘ ʚ ʬʠʥʘʥʩʦʚʳʭ ʩʠʩʪʝʤʘʭ. 
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ɼʋɺɺʋʄʀ ʅɸʄʋɼʀ  9 φz 8 ψz 8 ὧέί8 

ɼɸʈ ʄʋ׳ʀʊʀ ɹɸʈʅʆʄɸʀ  MATLAB 

 

ʋʤʘʨʦʚ ɸ.ʅ.,  ʐʦʜʠʝʚ ʄ.ʉ. 

ɼʦʥʠʰʛʦ״ʠ ʜʘʚʣʘʪʠʠ ɼʘʥסʘʨʘ 

 

ʄʦʜʝʣʩʦʟʠʠ ʤʘʪʝʤʘʪʠʢ ʚʘ ʢʦʤʧʶʪʝʨʠʠ ʨʘʚʘʥʜ״ʦʠ ʬʠʟʠʢ  ʠʥ ʠʚʘʟʠ ʷʢ ʦʙʲʝʢʪ ʙʦ 

ʦʙʲʝʢʪʠ ʜʠʛʘʨ ʙʦ ʤʘץʩʘʜʠ ʙʘ ʜʘʩʪ ʦʚʘʨʜʘʥʠ ʤʘʲʣʫʤʦʪ״ʦʠ ʪʦʟʘ ʜʘʨ ʙʦʨʘʠ ʙʘʲʟʝ ʭʫʩʫʩʠʷʪ״ʦʠ 

ʦʙʲʝʢʪʠ ʘʩʣ  ʤʝʙʦʰʘʜ, ʢʠ ʠʥ ʪʘʨʟʠ ʦʤ ʟʠʰʠ ʤʦ״ʠʷʪʠ ʭʫʩʫʩʠʷʪʠ ʫʩʫʣ״ʦʠ ʤʦʜʝʣʩʦʟʠʨʦ ʤʫʘʡʷʥ 

ʤʝʥʘʤʦʷʜ. ɼʘʨ ״ʘץʠץʘʪ, ʘʟ ʪʘʜץʠץʦʪ״ʦʠ ʛʫʥʦʛʫʥʠ ʠʣʤ , ʘʟ ʢʦʨ״ʦʠ ʀ.ʂʝʧʣʝʨ, ɻ. ɼʝʢʘʨʪ, 

ɻ.ɻʘʣʠʣʝʡ, ʀ. ʅʶʪʦʥ ʚʘ ʜʠʛʘʨʦʥ  ʜʘʨ ʠʥ ʩʦ״ʘ  , ʢʠ ʭʫʩʫʩʠʷʪʠ ʦʤ ʟʠʰʠ ״ʦʜʠʩʘ״ʦʠ ʪʘʙʠʠʶ 

ʬʠʟʠʢ  ʪʘʚʘʩʩʫʪʠ ʤʦʜʝʣʩʦʟʠʠ ʤʘʪʝʤʘʪʠʢ ʘʤʘʣ  ʢʘʨʜʘ ʤʝʰʘʚʘʥʜ. ʄʦʜʝʣʩʦʟʠʠ ʢʦʤʧʶʪʝʨ  

ʙʦʰʘʜ, ʙʦ ʸʨʠʠ ʩʦʭʪʘʥʠ ʘʣʛʦʨʠʪʤ ʘʟ ʘʩʨ״ʦʠ VII-IX ʦסʦʟ ʰʫʜʘʘʩʪ, ʢʠ ɸʣ-ʍʦʨʘʟʠʤ, ɸʙʫʨʘʡ״ʦʥ   

ɹʝʨʫʥ, ʋʣʫסʙʝʢ ʚʘ ʜʠʛʘʨʦʥ ʘʩʦʩʛʫʟʦʥʠ ʦʥ ʤʝʙʦʰʘʥʜ. ׳ʦʣʦ ʤʦʜʝʣʩʦʟʠʠ ʤʘʪʝʤʘʪʠʢ ʚʘ 

ʢʦʤʧʶʪʝʨ ʨʘʚʘʥʜ״ʦʠ ״ʦʜʠʩʘ״ʦʠ ʪʘʙʠʠʶ ʬʠʟʠʢ ״ʘʤʯʫʥ ʠʣʤʠ ʘʣʦ״ʠʜʘ, ʜʘʨ ʪʘʲʣʠʤʠ ʬʘʥ 

ʤʘʚʨʠʜʠ ʦʤ ʟʠʰ ץʘʨʦʨ ʜʦʰʪʘ, ʪʘʜʨʠֹוʘʥ ʤʫʩʪʘץʠʣʦʥʘ ʜʘʨ ʘʩʦʩʠ ʠʣʤ״ʦʠ ʪʘʙʠʘʪʰʠʥʦʩ, ʜʘץʠץ 

ʚʘ ʨʠʸʟ ʠʥʢʠʰʦʬ ʸʬʪʘ ʠʩʪʦʜʘʘʩʪ  [2]. 

ʍʫʩʫʩʠʷʪʠ ʘʩʦʩʠʠ ʤʦʜʝʣʩʦʟʠʠ ʤʘʪʝʤʘʪʠʢ ʚʘ ʢʦʤʧʶʪʝʨʠʠ ʨʘʚʘʥʜ״ʦʠ ʬʠʟʠʢ  ʜʘʨ 

ʰʘʨʦʠʪʠ ʤʫʦʩʠʨ, ʪʘʪʙʠץʠ ʫʩʫʣʠ ʤʫʘʡʷʥʠ ʰʠʥʦʭʪʠ ʪʘʙʠʘʪ ʜʘʨ ʘʤʘʣʠʷ ʤʝʙʦʰʘʜ, ʯʫʥʢʠ ʥʘ ״ʘʤʘʠ 

ʦʙʲʝʢʪ״ʦ ʙʝʚʦʩʠʪʘ ʩʘʥֹוʠʜʘ, ʪʘ״ʣʠʣ ʸ ʧʝʰʛ  ʢʘʨʜʘ ʤʝʰʘʚʘʜ. ɼʘʨ ʠʥ ʛʫʥʘ ʤʘʚʨʠʜ״ʦ 

ʤʦʜʝʣʩʦʟʠʠ ʤʘʪʝʤʘʪʠʢ ʚʘ ʢʦʤʧʶʪʝʨ ʠʩʪʠʬʦʜʘ ʛʘʨʜʠʜʘ, ʦʤ ʟʠʰʠ ʭʫʩʫʩʠʷʪ״ʦʠ ʦʙʲʝʢʪ 

ʠʤʢʦʥʧʘʟʠʨ ʤʝʛʘʨʜʘʜ.  

ʈʘʚʘʥʜʠ ʤʦʜʝʣʩʦʟ ʦʙʲʝʢʪ ʜʘʨ ֹוʘʨʘʸʥʠ ʪʘʜץʠץʦʪ ʥʘhץ ʠ ʤʫʩʪʘץʠʣ ʜʦʰʪʘ, ʦʠʜ ʙʘ ʦʙʲʝʢʪʠ 

ʘʩʣ  ʜʦʥʠʰʠ ʘʥʠץʨʦ ʧʝʰʥʠ״ʦʜ ʤʝʥʘʤʦʷʜ. ʍʫʩʫʩʠʷʪ״ʦʠ ʘʩʦʩʠʠ ʪʘʩʥʠʬʦʪʠ ʥʘʚʲ״ʦʠ ʤʦʜʝʣʩʦʟ , 

ʠʥ ʥʠʰʦʥʜʦʜʠ ʤʫʢʘʤʤʘʣ ʥʘʤʫʜʘʥʠ ʤʦʜʝʣ ʤʝʙʦʰʘʜ. פʘʡʜ ʢʘʨʜʘʥ ʣʦʟʠʤ ʘʩʪ, ʢʠ ʜʘʩʪʨʘʩʠʠ 

ʦʤ ʟʠʰʠ ʤʫʩʪʘץʠʣʦʥʘ ʚʘ ʤʫʨʘʢʢʘʙʠʠ ʤʦʜʝʣʠ ʤʘʪʝʤʘʪʠʢ ʚʘ ʢʦʤʧʶʪʝʨʠʠ ʩʦʭʪʘʰʫʜʘ ʘʟ ֹוʠ״ʘʪʠ 

ʠץʪʠʩʦʜ  ʛʘʨʦʥ, ʩʘʤʘʨʘʥʦʢʠʠ ʤʦʜʝʣʩʦʟʠʨʦ ʤʫʘʡʷʥ ʤʝʥʘʤʦʷʜ.  

ɼʘʨ ʦʤ ʟʠʰʠ ״ʦʜʠʩʘ״ʦʠ ʪʘʙʠʠʶ ʬʠʟʠʢ ʨʘʚʘʥʜʠ ʤʦʜʝʣʩʦʟ ʘʤʯʫʥ ʘʩʙʦʙʠ ʤʘʪʝʤʘʪʠʢ״   

ʚʘ ʪʝʭʥʠʢ ʠʩʪʠʬʦʜʘ ʤʝʰʘʚʘʜ, ʢʠ ״ʘʤʯʫʥ ʦʙʲʝʢʪʠ ʪʘʜץʠץʦʪʠ ʤʦʜʝʣʩʦʟ  ʤʝʙʦʰʘʜ,ʢʠ ʙʘ ʩʠʬʘʪʠ 

ʤʠʩʦʣ ʤʦ ʙʘʨʥʦʤʘʩʦʟʠʠ (ʤʦʜʝʣʩʦʟʠʠ) ʤʫʦʜʠʣʘ״ʦʠ ʪʘʨʪʠʙʠ ʜʫʚʚʫʤʠ ʥʘʤʫʜʠ  Ù φz Ø

ψz Ø ὧέίØ
 
 ʜʘʨ ʤʫ״ʠʪʠ ʩʠʩʪʝʤʘʠ matlab-ʨʦ ʜʠʜʘ ʤʝʙʘʨʦʝʤ. 

             ʄʠʩʦʣ.  ʄʫʦʜʠʣʘʠ ʜʠʬʬʝʨʝʥʩʠʘʣʠʠ ʪʘʨʪʠʙʠ ʜʫʚʚʫʤʠ ʥʘʤʫʜʠ Ù φz Ø ψz Ø

ὧέίØ
 
 - ʨʦ ʙʦ ʸʨʠʠ ʬʫʥʢʩʠʷʠ diff ʜʘʨ ʩʠʩʪʝʤʘʠ Matlab ʙʘʨʥʦʤʘʩʦʟ  ʤʝʥʘʤʦʝʤ.  

ʄʫʦʜʠʣʘʠ ʜʠʬʬʝʨʝʥʩʠʘʣʠʠ ʪʘʨʪʠʙʠ ʜʫʚʚʫʤʠ ʥʘʤʫʜʠ Ù φz Ø ψz Ø ὧέίØ
 
 - ʨʦ  ʙʦ 

ʪʘʚʨʠ ʤʘʪʝʤʘʪʠʢ  .ʘʣ ʤʝʥʘʤʦʝʤ״ 

ɸʣʛʦʨʠʪʤʠ ״ʘʣʣʠ ʤʘʩʲʘʣʘʨʦ ʜʘʨ ʰʘʢʣʠ ʤʘʪʝʤʘʪʠʢʠ ʜʠʜʘ ʤʝʙʘʨʦʝʤ Ù φz Ø ψz Ø ὧέίØ
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ɸʚʚʘʣʦ ʜʠʬʬʝʨʝʥʩʠʘʣʠ ʪʘʨʪʠʙʠ ʷʢʫʤʨʦ ״ʦʩʠʣ ʤʝʥʘʤʦʝʤ. 

Ù φz Ø ψz Ø ὧέίØȢ
 
  

ʦʠ ʤʫʦʜʠʣʘʠ ʥʘʤʫʜʠ ʟʝʨʠʥʠ Ù״ʠʩʤʘʪץ ʘʨ ʷʢ׳ φz Ø ψz Ø ὧέίØ-ʨʦ ʘʣʦ״ʠʜʠ ʘʣʦ״ʠʜʘ 

ʜʠʬʬʝʨʝʥʩʠʘʣ ʤʝʛʠʨʝʤ.  

Ù φz Ø ψz Ø ὧέίØ
 
 φz Ø ψz Ø ÃÏÓØσπzØ τψzØ ÓÉÎØ  

 

ɸʢʥʫʥ  ʜʠʬʬʝʨʝʥʩʠʘʣʠ ʪʘʨʪʠʙʠ ʜʫʚʚʫʤʨʦ ״ʦʩʠʣ ʤʝʥʘʤʦʝʤ. 

 .ʘʣ׳

Ù σπzØ τψzØ ÓÉÎØσπzØ τψzØ ÓÉÎØρςπzØ ςτπzØ ÃÏÓØ 

ʄʫʦʜʠʣʘʠ ʜʠʬʬʝʨʝʥʩʠʘʣʠʠ ʪʘʨʪʠʙʠ ʜʫʚʚʫʤʠ ʥʘʤʫʜʠ Ù φz Ø ψz Ø ὧέίØ  - ʨʦ 

ʙʦ ʸʨʠʠ ʬʫʥʢʩʠʷʠ diff  ʜʘʨ ʩʠʩʪʝʤʘʠ Matlab ʙʘʨʥʦʤʘʩʦʟ  ʤʝʥʘʤʦʝʤ.  ɼʘʨ ʩʠʩʪʝʤʘʠ Matlab 

ʤʫʦʜʠʣʘʠ ʜʠʬʬʝʨʝʥʩʠʘʣʠʠ ʪʘʨʪʠʙʠ ʜʫʚʚʫʤʠ ʥʘʤʫʜʠ Ù φz Ø ψz Ø ὧέίØ - ʨʦ ʙʦ ʸʨʠʠ 

ʬʫʥʢʩʠʷʠ diff  ʙʦ ʜʫ ʪʘʨʟ ʙʘʨʥʦʤʘʩʦʟ  ʥʘʤʫʜʘʥ ʤʫʤʢʠʥ ʘʩʪ.  

1. ɼʘʨ ʨʘʚʟʘʥʘʠ ʘʩʦʩʠʠ 

ʩʠʩʪʝʤʘʠ Matlab ʯʫʥʠʥ ʢʦʜʨʦ ʚʦʨʠʜ ʤʝʥʘʤʦʝʤ. 

ʉʘʨʘʚʘʣ ʜʠʬʬʝʨʝʥʩʠʘʣʠ ʪʘʨʪʠʙʠ ʷʢʫʤʨʦ ״ʦʩʠʣ ʤʝʥʘʤʦʝʤ. 

ɹʘʨʥʦʤʘʚ  ʜʘʨ ʤʫ״ʠʪʠ ʩʠʩʪʝʤʘʠ Matlab 

>> syms x  

>> diff(6*x^5+8*x^6+cos(x)) 

 ans = 

 30*x^4+48*x^5-sin(x)  

ɸʢʥʫʥ  ʜʠʬʬʝʨʝʥʩʠʘʣʠ ʪʘʨʪʠʙʠ ʜʫʚʚʫʤʨʦʜʘʨ ʯʫʥʠʥ ʰʘʢʣ ʦʩʠʣ ʤʝʥʘʤʦʝʤ. 

>> diff(diff(6*x^5+8*x^6+cos(x))) 

ans = 

120*x^3+240*x^4-cos(x) 

       2 )                >> syms x 

f = (6*x^5+8*x^6+cos(x)) 

z = diff(f, 2) 

 f = 

 6*x^5+8*x^6+cos(x) 

 z = 

 120*x^3+240*x^4-cos(x) 

 

ɪ ʠʥ ʢʠ  

>> syms x 

>> diff(diff(6*x^5+8*x^6+cos(x))) ʜʘʨ ʠʥ ֹוʦ diff(diff(6*x^5+8*x^6+cos(x))) ״ʘʣʣʠ 

ʤʫʦʜʠʣʘʠ ʜʠʬʬʝʨʝʥʩʠʘʣʠʠ ʪʘʨʪʠʙʠ ʜʫʚʚʫʤʨʦ ʠʬʦʜʘ ʤʝʥʘʤʦʷʜ. 

ans =120*x^3+240*x^4-cos(x) // 

 ʄʘʲʥʦʠ ʢʘʣʠʤʘʠ ans ֹוʘʚʦʙʠ ״ʘʣʣʠ ʤʘʩʲʘʣʘ ʤʝʙʦʰʘʜ. 
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ɼʘʨ ʘʡʥʠ ʟʘʤʦʥ ʚʦ״ʠʜ״ʦʠ ʩʦʭʪʦʨʠ ʂʫʤʠʪʘʠ ״ʦʣʘʪ״ʦʠ ʬʘʚץʫʣʦʜʘ ʚʘ ʤʫʜʦʬʠʘʠ ʛʨʘʞʜʘʥ 

ʙʦ ʚʦʩʠʪʘ״ʦʠ ʪʝʭʥʠʢ ʙʘʨʦʠ ʠʥʢʠʰʦʬʠ ״ʦʣʘʪ״ʦʠ ʬʘʚץʫʣʦʜʘʠ ʜʫʰʚʦʨ ʜʘʩʪʨʘʩ ʚʘ ʤʠyץ ʩʠ 

ʢʘʣʦʥʠ ʜʦʨʦʠ ʭʫʩʫʩʠʷʪʠ ʪʘʙʠ, ʪʝʭʥʦʛʝʥ ʚʘ ʪʝʨʨʦʨʠʩʪ (ʤʠʥʙʘʲʜï) ʤʫֹוʘ״״ʘʟ ʥʝʩʪʘʥʜ. ɹʘ ʠʥ 

ʤʫʥʦʩʠʙʘʪ ʚʘ ʙʦ ʠʥ ʤʘץʩʘʜ ʩʦʭʪʦʨ״ʦʠ ʤʠʥʪʘץʘʚʠʠ ʂʫʤʠʪʘʠ ״ʦʣʘʪ״ʦʠ ʬʘʚץʫʣʦʜʘ ʚʘ ʤʫʜʦʬʠʘʠ 

ʛʨʘʞʜʘʥ ʯʫʥ ץʦʠʜʘ ʙʦ ʢʦʨʭʦʥʘ״ʦʠ ״ʘʚʦʧʘʡʤʦ ʰʘʨʪʥʦʤʘ ʤʝʙʘʥʜʘʥʜ ʚʘ ʸ ʘʟ ״ʘʚʦʧʘʡʤʦʠʠ 

ʤʘʨʢʘʟ״ʦʠ ʚʠʣʦʷʪ ʠʩʪʠʬʦʜʘ ʤʝʙʘʨʘʥʜ. ɹʦ ʚʫֹוʫʜʠ ʠʥ, ʠʩʪʠʬʦʜʘʠ ʠʤʢʦʥʠʷʪ״ʦʠ ״ʘʚʦʧʘʡʤʦʠ 

ʧʠʣʦʪ ʘʟ ʩʘʙʘʙʠ ʚʘץʪʠ ʭʝʣʝ ʪ˄ʣʦʥʠʠ ʧʦʩʫʭ (ʪʦ 6 ʩʦʘʪ), ʭʘʨʦֹוʦʪʠ ʙʘʣʘʥʜʠ ʤʦʣʠʷʚ, ʚʦʙʘʩʪʘʛʠʠ 

 ʘʣʣʠ ʠʥ״ ʘʤʝʰʘ ʩʘʤʘʨʘʥʦʢ ʘʩʪ. ʉʘʤʪʠ ʫʤʝʜʙʘʭʰʠ״ ʘʡʨʘ ʥʘס ʘʚʦ ʚʘ״ ʘʪ ̡ʘʟ ʰʘʨʦʠʪʠ ʦʙʫץ

ʤʫʰʢʠʣʦʪ, ʙʘ ʘʥʜʝʰʘʠ ʤʦ, ʠʩʪʠʬʦʜʘʠ ״ʘʚʦʧʘʡʤʦ״ʦʠ ʙʝʩʘʨʥʠʰʠʥ (ʤʠʥʙʘʲʜ - ״ʘʚʦʧʘʡʤʦ״ʦ) 

ʤʝʙʦʰʘʜ, ʢʠ ʤʝʪʘʚʦʥʘʥʜ ʙʦ ʛʫʨ˄״״ʦʠ ʦʧʝʨʘʪʠʚʠʠ ʤʘץʦʤʦʪʠ ʠʜʦʨʘʢʫʥʠʠ ״ʫʜʫʜʠʠ ʂʫʤʠʪʘʠ 

 .ʘʟ ʢʘʨʜʘ ʰʘʚʘʥʜ״״ʘוʫʣʦʜʘ ʚʘ ʤʫʜʦʬʠʘʠ ʛʨʘʞʜʘʥ ʤʫֹץʦʠ ʬʘʚ״ʦʣʘʪ״

ʊʝʭʥʦʣʦʛʠʷʠ ״ʘʚʦʧʘʡʤʦ״ʦʠ ʙʝʩʘʨʥʠʰʠʥ ʨʫʰʜʠ ʚʦץʝʠʨʦ ʘʟ ʩʘʨ ʤʝʛʫʟʘʨʦʥʘʜ. 

 ,ʦʠ ʛʫʥʦʛʫʥʠ ʘʵʨʦʜʠʥʘʤʠʢ״ʦʠ ʙʝʩʘʨʥʠʰʠʥʠ ʪʘʲʠʥʦʪʠ ʛʫʥʦʛʫʥ, ʢʦʥʬʠʛʫʨʘʪʩʠʷ״ʘʚʦʧʘʡʤʦ׳

ʘʥʜʦʟʘ״ʦʠ ʛʝʦʤʝʪʨ ʚʘ ʤʘʲʣʫʤʦʪ״ʦʠ ʦʤʤʘʚ ʙʘ ʬʘʟʦʠ ʤʘʤʣʘʢʘʪ״ʦʠ ʛʫʥʦʛʫʥ ʧʘʨʚʦʟ ʤʝʢʫʥʘʥʜ. 
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ʄʫʚʘʬʬʘץʠʷʪʠ ʠʩʪʠʬʦʜʘʠ ʦʥ״ʦ, ʧʝʰ ʘʟ ״ʘʤʘ, ʙʦ ʪʘʨʘץץʠʸʪʠ ʙʦʩʫʨʲʘʪʠ ʪʝʭʥʦʣʦʛʠʷʠ 

 ʦʠ ʠʜʦʨʘʢʫʥ, ʥʘʚʠʛʘʪʩʠʷ, ʠʥʪʝʣʣʝʢʪʠ ʩʫʥʲ״ʠʩʦʙʙʘʨʦʨʠʠ ʤʠʢʨʦʧʨʦʪʩʝʩʩʦʨ, ʩʠʩʪʝʤʘ״

ʘʣʦʢʘʤʘʥʜ ʘʩʪ. ʇʝʰʨʘʚʠ״ʦ ʜʘʨ ʠʥ ʤʠʥʪʘץʘ ʠʤʢʦʥ ʤʝʜʠ״ʘʥʜ, ʢʠ ʘʟ ʧʘʨʚʦʟ ʙʘ ʬʫʨʫʜ ʙʘ ʪʘʚʨʠ 

ʘʚʪʦʤʘʪ ʧʘʨʚʦʟ ʢʘʨʜʘ, ʤʘʩʲʘʣʘ״ʦʠ ʥʘʟʦʨʘʪʠ ʩʘʪ״ʠ ʟʘʤʠʥ (ʦʙ) ״ʘʣ ʢʘʨʜʘ ʰʘʚʘʥʜ ʚʘ ʙʘ 

וֹ˄ʫʩʪʫוֹ ,ʘʨʙ״ ʦʠ ʠʢʪʠʰʦʬʠ״ʘʚʦʧʘʡʤʦ״ , ʠʥʪʠʭʦʙ ʚʘ ʥʝʩʪʫ ʥʦʙʫʜ ʢʘʨʜʘʥʠ ״ʘʜʘʬ״ʦ ʜʘʨ ״ʘʨ 

ʚʘץʪʠ ʨ˄ʟ ʚʘ ʜʘʨ ʟʝʨʠ ʦʥ ʪʘʲʤʠʥ ʢʘʨʜʘ ʰʘʚʘʥʜ, ״ʘʤʘ ʛʫʥʘ ʰʘʨʦʠʪʠ ʦʙʫ ״ʘʚʦ. ɸʟ ʠʥ ʨ˄, ʜʘʨ 

ʘʢʩʘʨʠ ʢʠʰʚʘʨ״ʦʠ ʧʝʰʨʘʬʪʘʠ ʩʘʥʦʘʪ ʪʘ״ʠʷʠ ״ʘʤ ʭʫʜʠ ״ʘʚʦʧʘʡʤʦ״ʦ ʚʘ ״ʘʤ ʥʝʨ˄ʛʦ״״ʦʠ 

ʙʘʨץʠʠ ʦʥ״ʦ ʜʘʨ ʧʝʰʠ (ʬʨʦʥʪ) ʚʘʩʝʲ ʠʜʦʤʘ ʜʦʨʘʜ. ɹʘ ʛʫʬʪʘʠ ʢʦʨʰʠʥʦʩʦʥʠ ʭʦʨʠֹו, ʜʘʨ ״ʦʣʠ 

 ʠʷ ʚʘ״ʦʠ ʙʝʩʘʨʥʠʰʠʥ ʪʘ״ʘʚʦʧʘʡʤʦ״ ʦʥ ʙʝʰ ʘʟ 250 ʘʜʘʜ ʤʦʜʝʣʠ״ʘוֹ ʦʟʠʨ ʜʘʨ 32 ʢʠʰʚʘʨʠ״

ʪʘʚʣʠʜ ʤʝʰʘʚʘʜ. 

ʊʘʩʥʠʬʠ ʩʦʜʜʘʢʘʨʜʘʰʫʜʘʠ ʪʘֹ״וʠʟʦʪʠ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠʠ ׳ɹ-ʨʦ ʘʟ ʨ˄ʠ ʪʘʣʘʙʦʪ ʙʘ 

ɻ״ʪʠʤʦʣʠʷʪʠ ʢʦʨʥʦʰʦʷʤʠʠ ʙʝʩʘʨʫʩʦʤʦʥ ʜʠʜʘ ʤʝʙʘʨʦʝʤ (ʨʘʩʤʠ 1). 

 

 
 

ʈʘʩʤʠ 1. - ʊʘʩʥʠʬʠ ʩʦʜʜʘʢʘʨʜʘʰʫʜʘʠ ʪʘֹ״וʠʟʦʪʠ ׳ɹ  

ʤʫʚʦʬʠץʠ ʪʘʣʘʙʦʪ ʦʠʜ ʙʘ ʵ״ʪʠʤʦʣʠʷʪʠ ʘʤʘʣʠʸʪʠ ʙʝʙʘʨʦʨ 
 

ʊʘʚʨʝ ʢʠ ʘʟ ʨʘʩʤʠ 1 ʜʠʜʘ ʤʝʰʘʚʘʜ, ʙʘ ʪʘֹ״וʠʟʦʪʠ UAV, ʢʠ ʥʘʚʠʛʘʪʩʠʦʥ ʚʘ 

ʥʘʚʠʛʘʪʩʠʦʥʠʠ ״ʘʚʦʧʘʡʤʦ״ʦʨʦ ʠֹוʨʦ ʤʝʢʫʥʘʜ, ʨʝʞʠʤ״ʦʠ ʬʫʨʫʜ ʜʘʩʪ (ʘʛʘʨ ʣʦʟʠʤ ʙʦʰʘʜ), 

ʩʝʨʚʦ״ʦ ʚʘ ʩʠʩʪʝʤʘʠ ʥʘֹוʦʪʜʠ״ʠʠ ʘʚʪʦʤʘʪʠʠ (ʉʅɸ) ʪʘʲʤʠʥ ʤʝʥʘʤʦʷʜ, ʪʘʣʘʙʦʪ״ʦʠ ʟʠʸʜʰʫʜʘʠ 

ʪʘ״ʘʤʤʫʣʧʘʟʠʨ ʙʘ ʭʘʪʦʛʠ״ʦ ʛʫʟʦʰʪʘ ʤʝʰʘʚʘʥʜ. ʊʘֹ״וʠʟʦʪʠ ʥʦʤʙʘʨʰʫʜʘ ʙʘ ʛʫʨ˄״ʠ ʷʢʫʤʠ 

ʪʘʩʥʠʬ ʜʦʭʠʣ ʢʘʨʜʘ ʰʫʜʘ, ʵʲʪʠʤʦʜʥʦʢʠʠ ʢʦʤʧʣʝʢʩʠ ׳ɹ-ʨʦ ʜʘʨ ʤʘֹוʤ˄ʲ ʪʘʲʤʠʥ ʤʝʢʫʥʘʜ. 

ʊʘֹ״וʠʟʦʪʠ ʙʦץʠʤʦʥʜʘʠ ״ʘʚʦʧʘʡʤʦ ʙʘ ʛʫʨ˄״ʠ ʜʫʶʤʠ ʛʫʨ˄״ʙʘʥʜ ʜʦʭʠʣ ʢʘʨʜʘ ʰʫʜʘʘʩʪ. 

ɼʘʨ ʚʘץʪʠ ʧʘʨʚʦʟ, ʯʫʥ ץʦʠʜʘ, ׳ɹ ʙʘ ʪʘʚʨʠ ʘʚʪʦʤʘʪ ʙʘ ʚʦʩʠʪʘʠ ʢʦʤʧʣʝʢʩʠ ʥʘʚʠʛʘʪʩʠʦʥ 

ʚʘ ʠʜʦʨʘʢʫʥʠʠ ʙʦʨʪ ʠʜʦʨʘ ʢʘʨʜʘ ʤʝʰʘʚʘʜ, ʢʠ ʘʟ ʦʥ ʠʙʦʨʘʪ ʘʩʪ: 

ī ץʘʙʫʣʢʫʥʘʢʠ ʥʘʚʠʛʘʪʩʠʦʥʠʠ ʤʦ״ʚʦʨʘ, ʢʠ ʘʟ ʩʠʩʪʝʤʘ״ʦʠ ɻʃʆʅɸʉʉ ʚʘ GPS ץʘʙʫʣʠ 

ʠʪʪʠʣʦʦʪʠ ʥʘʚʠʛʘʪʩʠʦʥʠʨʦ ʪʘʲʤʠʥ ʤʝʥʘʤʦʷʜ; 

ī ʩʠʩʪʝʤʘʠ ʜʘʪʯʠʢ״ʦʠ ʠʥʝʨʩʠʘʣ, ʢʠ ʤʫʘʡʷʥʢʫʥʠʠ ʤʘʚץʝ ̡ʚʘ ʧʘʨʘʤʝʪʨ״ʦʠ ״ʘʨʘʢʘʪʠ ׳ɹ-

ʨʦ ʪʘʲʤʠʥ ʤʝʥʘʤʦʷʜ; 

ī ʩʠʩʪʝʤʘʠ ʩʠʛʥʘʣʠ ״ʘʚʦʠʝ, ʢʠ ʯʝʥʢʫʥʠʠ ʙʘʣʘʥʜ ʚʘ ʩʫʨʲʘʪʠ ״ʘʚʦʨʦ ʪʘʲʤʠʥ ʤʝʥʘʤʦʷʜ; 
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ī ʥʘʤʫʜ״ʦʠ ʛʫʥʦʛʫʥʠ ʤʘʚֹוʛʠʨ״ʦʝ, ʢʠ ʙʘʨʦʠ ʠֹוʨʦʠ ʚʘʟʠʬʘ״ʦ ʧʝʰʙʠʥ ʰʫʜʘʘʥʜ. 

ʉʠʩʪʝʤʘʠ ʥʘʚʠʛʘʪʩʠʦʥ ʚʘ ʠʜʦʨʘʢʫʥʠʠ ʙʦʨʪ ʠʥ״ʦʨʦ ʪʘʲʤʠʥ ʤʝʢʫʥʘʜ: 

ī ʧʘʨʚʦʟ ʘʟ ʨ˄ʠ ʤʘʩʠʨʠ ʜʦʜʘʰʫʜʘ (ʤʘʨʰʨʫʪ ʙʦ ʥʠʰʦʥ ʜʦʜʘʥʠ ʢʦʦʨʜʠʥʘʪ״ʦ ʚʘ ʙʘʣʘʥʜʠʠ 

ʥʫץʪʘ״ʦʠ ʛʘʨʜʠʰʠ ʭʘʪʩʘʡʨ ʤʫʘʡʷʥ ʢʘʨʜʘ ʤʝʰʘʚʘʜ); 

ī ʪʘסʡʠʨ ʜʦʜʘʥʠ ʪʘʲʠʥʦʪʠ ʭʘʪʩʘʡʨ ʸ ʙʘʨʛʘʰʪʘʥ ʙʘ ʥʫץʪʘʠ ʠʙʪʠʜʦ ʙʦ ʬʘʨʤʦʥ ʘʟ ʥʫץʪʘʠ 

ʥʘʟʦʨʘʪʠ ʟʘʤʠʥ; 

ī ʜʘʨ ʘʪʨʦʬʠ ʷʢ ʥʫץʪʘʠ ʤʫʘʡʷʥ ʧʘʨʚʦʟ ʢʘʨʜʘʥ; 

ī ʧʘʡʛʠʨʠʠ ʘʚʪʦʤʘʪʠʠ ״ʘʜʘʬʠ ʠʥʪʠʭʦʙʰʫʜʘ; 

ī ʤ˄ʲʪʘʜʠʣʩʦʟʠʠ ʢʫʥֹ״וʦʠ ʩʘʤʪʠ ׳ɹ; 

ī ʥʠʛʦ״ ʜʦʰʪʘʥʠ ʙʘʣʘʥʜʠ״ʦʠ ʤʫץʘʨʨʘʨʰʫʜʘ ʚʘ ʩʫʨʲʘʪʠ ʧʘʨʚʦʟ (ʟʘʤʠʥ ʸ ״ʘʚʦ); 

ī ֹוʘʤʲʦʚʘʨ ʚʘ ʠʥʪʠץʦʣʠ ʠʪʪʠʣʦʦʪʠ ʪʝʣʝʤʝʪʨ ʚʘ ʧʘʨʘʤʝʪʨ״ʦʠ ʧʘʨʚʦʟ ʚʘ ʠʩʪʠʬʦʜʘʠ 

ʪʘֹ״וʠʟʦʪʠ ʤʘץʩʘʜʥʦʢ; 

ī ʥʘʟʦʨʘʪʠ ʥʘʨʤʘʬʟʦʨʠ ʜʘʩʪʛʦ״״ʦʠ ʪʘֹ״וʠʟʦʪʠ ʤʘץʩʘʜʥʦʢ. 

ʉʠʩʪʝʤʘʠ ʘʣʦץʘʠ ʙʦʨʪ: 

ī ʜʘʨ ʜʦʠʨʘʠ ʚʘʢʦʣʘʪʜʦʨʠ ʨʘʜʠʦʙʘʩʦʤʘʜ ʢʦʨ ʤʝʢʫʥʘʜ; 

ī ʠʥʪʠץʦʣʠ ʤʘʲʣʫʤʦʪʨʦ ʘʟ ʙʦʨʪ ʙʘ ʟʘʤʠʥ ʚʘ ʘʟ ʟʘʤʠʥ ʙʘ ʙʦʨʪ ʪʘʲʤʠʥ ʤʝʢʫʥʘʜ. 

ʄʘʲʣʫʤʦʪ ʘʟ ʙʦʨʪ ʙʘ ʟʘʤʠʥ ʠʥʪʠץʦʣ ʜʦʜʘ ʤʝʰʘʚʘʜ: 

ī ʧʘʨʘʤʝʪʨ״ʦʠ ʪʝʣʝʤʝʪʨ; 

ī ֹוʘʨʘʸʥ ʜʦʜʘʥʠ ʪʘʩʚʠʨ״ʦʠ ʚʠʜʝʦ ʚʘ ʘʢʩ. 

ʄʘʲʣʫʤʦʪʝ, ʢʠ ʜʘʨ ʙʦʨʪ ʠʥʪʠץʦʣ ʜʦʜʘ ʤʝʰʘʚʘʜ, ʠʙʦʨʘʪ ʘʩʪ ʘʟ: 

ī ʬʘʨʤʦʥ״ʦʠ ʠʜʦʨʘʢʫʥʠʠ ׳ɹ; 

ī ʬʘʨʤʦʥ״ʦʠ ʥʘʟʦʨʘʪ ʙʘʨʦʠ ʪʘֹ״וʠʟʦʪʠ ʤʘʚʨʠʜʠ ״ʘʜʘʬ. 

ʄʘʲʣʫʤʦʪʝ, ʢʠ ʘʟ ״ʘʚʦʧʘʡʤʦ״ʦʠ ʙʝʩʘʨʥʠʰʠʥ ʛʠʨʠʬʪʘ ʤʝʰʘʚʘʜ, ʚʦʙʘʩʪʘ ʙʘ ʜʘʨʘֹוʘʠ 

ʪʘ״ʜʠʜ ʪʘʩʥʠʬ ʢʘʨʜʘ ʤʝʰʘʚʘʜ. ʊʘʩʥʠʬ ʙʦ ʸʨʠʠ ʦʧʝʨʘʪʦʨʠ ʩʪʘʥʮʠʷʠ ʠʜʦʨʘʢʫʥʠʠ ʟʘʤʠʥʠ (ʉʀɿ) 

ʸ ʙʝʚʦʩʠʪʘ ʪʘʚʘʩʩʫʪʠ ʢʦʤʧʶʪʝʨʠ ʙʦʨʪʠ ״ʘʚʦʧʘʡʤʦʠ ʙʝʩʘʨʥʠʰʠʥ ʛʫʟʘʨʦʥʠʜʘ ʤʝʰʘʚʘʜ. ɼʘʨ 

 ʦʠ״ʥʠ ʩʫʥʲʠʨʦ ʜʘʨ ʙʘʨ ʤʝʛʠʨʘʜ ʚʘ ʙʦʷʜ ʤʝʲʸʨ״ʦʠ ʟʝ״ʤ˄ʘ ʫʥʩʫʨוʦʣʘʪʠ ʜʫʶʤ, ʥʘʨʤʘʬʟʦʨʠ ʤʘֹ״

ʤʠץʜʦʨ ʚʘ ʛʨʘʜʘʪʩʠʷ״ʦʠ ʩʘʪ״ʠ ʪʘ״ʜʠʜ״ʦʨʦ ʪʘ״ʠʷ ʢʘʨʜ. ʏʫʥʠʥ ʤʝʲʸʨ״ʦʨʦ ʤʝʪʘʚʦʥ ʙʦ ʠʩʪʠʬʦʜʘ 

ʘʟ ʭʫʣʦʩʘʠ ʢʦʨʰʠʥʦʩ ʪʘ״ʠʷ ʢʘʨʜ ʚʘ ʪʘʚʨʝ ʙʘ ʨʘʩʤʠʷʪ ʦʚʘʨʜ, ʢʠ ʵ״ʪʠʤʦʣʠʷʪʠ ʭʘʪʘʨʠ ʙʘʨʜʫʨ˄ס 

ʢʘʤ ʢʘʨʜʘ ʰʘʚʘʜ. 

ʇʘʨʚʦʟ״ʦʠ ״ʘʚʦʧʘʡʤʦ״ʦʠ ʙʝʩʘʨʥʠʰʠʥ ʘʟ ʧʘʨʚʦʟ״ʦʠ ״ʘʚʦʧʘʡʤʦ״ʦʠ ʠʜʦʨʘʰʘʚʘʥʜʘ ʬʘʨץʝ 

ʥʘʜʦʨʘʥʜ. ׳ɹ ʙʦ ʩʠʩʪʝʤʘ״ʦʠ ʨʦ״ʥʘʤʦ, ʩʠʩʪʝʤʘ״ʦʠ ʨʘʜʘʨ, ʩʝʥʩʦʨ״ʦ ʚʘ ʢʘʤʝʨʘ״ʦʠ ʚʠʜʝʦ 

ʤʫֹוʘ״״ʘʟ ʤʝʙʦʰʘʥʜ. 

ɹʘ ʤʘץʩʘʜ״ʦʠ ʛʨʘʞʜʘʥ ʠʩʪʠʬʦʜʘ ʙʫʨʜʘʥʠ ״ʘʚʦʧʘʡʤʦ״ʦʠ ʙʝʩʘʨʥʠʰʠʥ 

ɼʘʨ ʩʝʢʪʦʨʠ ʛʨʘʞʜʘʥ ʠʩʪʠʬʦʜʘ ʙʫʨʜʘʥʠ ׳ɹ ʜʘʨ ʘʡʥʠ ʟʘʤʦʥ ״ʘʣʣʠ ʙʘʲʟʝ ʤʫʰʢʠʣʦʪ״ʦʠ 

ʪʝʭʥʠʢ ʚʘ ʪʘʰʢʠʣ ʤʫʥʪʘʟʠʨ ʘʩʪ, ʢʠ ʙʝ ʦʥ ʠʩʪʠʬʦʜʘʙʘʨʠʠ ʤʫʲʪʘʜʠʣʠ ׳ɹ ʠʤʢʦʥʥʦʧʘʟʠʨ ʘʩʪ. 

ʄʫʰʢʠʣʦʪʠ ʘʩʦʩ ʙʘ ʠʩʪʠʬʦʜʘʠ ʬʘʟʦʠ ״ʘʚʦ, ֹוʫʜʦ ʢʘʨʜʘʥʠ ʜʠʘʧʘʟʦʥʠ ʙʘʩʦʤʘʜ״ʦ ʙʘʨʦʠ 

ʠʜʦʨʘ ʢʘʨʜʘʥʠ ׳ɹ ʚʘ ʠʥʪʠץʦʣʠ ʠʪʪʠʣʦʦʪ ʘʟ ʙʦʨʪ ʙʘ ʟʘʤʠʥ ʚʘ ʙʘʨʲʘʢʩ ʚʘ ʥʠ״ʦʷʪ, ʙʦ ʨʫʰʜʠ 

ʙʦʟʦʨʠ ʭʠʟʤʘʪʠ ʜʘʚʣʘʪ, ʢʠ ʜʘʨ ʘʚֹוʠ ʘʚʚʘʣ ʘʩʪ, ʤʘʨʙʫʪʘʥʜ. 

ɸʟ ʚʘʟʠʬʘʭʦʝ, ʢʠ ʜʘʨ ʥʘʟʜʠ ʩʝʢʪʦʨʠ ʛʨʘʞʜʘʥʠʠ ʙʦʟʦʨ ʦʠʜ ʙʘ ʠʩʪʠʬʦʜʘʙʘʨʠʠ ׳ɹ ʙʘ ʤʠʸʥ 

ʛʫʟʦʰʪʘ ʰʫʜʘʘʥʜ, ʧʝʰ ʘʟ ״ʘʤʘ ʦʥ״ʦʝʨʦ ץʘʡʜ ʢʘʨʜʘʥ ʤʝʭʦ״ʘʤ, ʢʠ ʜʘʨ ʦʷʥʜʘʠ ʥʘʟʜʠʢ ʪʘʣʘʙʛʦʨ 

ʰʫʜʘ ʤʝʪʘʚʦʥʘʥʜ. ʀʥ״ʦ, ʧʝʰ ʘʟ ״ʘʤʘ, ʚʘʟʠʬʘ״ʦʠ ʠʜʦʨʘʢʫʥʠʠ ״ʘʚʦʧʘʡʤʦʠ UAV ʤʝʙʦʰʘʥʜ. ɹʦ 

ʸʨʠʠ ʩʠʩʪʝʤʘ״ʦʠ ʙʝʩʘʨʥʠʰʠʥ ״ʘʤ ״ʦʣʘʪʠ ʪʝʭʥʠʢʠʠ ʦʙʲʝʢʪ״ʦ ʚʘ ״ʘʤ ʙʝʭʘʪʘʨ ʚʘ ʢʦʨʠ ʦʥ״ʦ, 
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ʩʘʨʬʠ ʥʘʟʘʨ ʘʟ ʦʥ, ʢʠ ʦʙʲʝʢʪ״ʦʠ ʠʜʦʨʘʰʘʚʘʥʜʘ ʜʘʨ ʤʘʩʦʬʘʠ ʜʫʨ (ʦʙʲʝʢʪ״ʦʠ ʜʘʨʦʟ) ֹוʦʡʛʠʨ 

ʢʘʨʜʘ ʤʝʰʘʚʘʥʜ, ʥʘʟʦʨʘʪ ʢʘʨʜʘʥ ʤʫʤʢʠʥ ʘʩʪ. 

ɸʟ ʠʥ ʭʫʣʦʩʘ ʙʘʨʦʚʘʨʜʘʥ ʤʫʤʢʠʥ ʘʩʪ, ʢʠ ʰʘʚץʫ ״ʘʚʘʩʝ, ʢʠ ʪʘʰʢʠʣʦʪ״ʦʠ ʩ˄ʟʠʰʚʦʨʠʶ 

ʵʥʝʨʛʝʪʠʢʠ ʜʘʨ ʚʘץʪ״ʦʠ ʦʭʠʨ ʥʠʩʙʘʪ ʙʘ ʠʩʪʠʬʦʜʘʙʘʨʠʠ ׳ɹ ʪʘʙʠʠʩʪ. ʂʦʨʭʦʥʘ״ʦʠ ʩ˄ʟʠʰʚʦʨʠʶ 

ʵʥʝʨʛʝʪʠʢ, ʢʠ ʜʘʨ ʩʪʨʫʢʪʫʨʘʠ ʭʫʜ ʩʘʜ״ʦ ״ʘʟʦʨ ʢʠʣʦʤʝʪʨ ʭʘʪʠ ץʫʙʫʨ״ʦ ʜʦʨʘʥʜ, ʢʠ ʭʝʣʝ ʩʫʩʪ 

ʤʫ״ʦʬʠʟʘʪ ʢʘʨʜʘ ʤʝʰʘʚʘʥʜ ʚʘ ʘʢʩʘʨ ʚʘץʪ ʫʤʫʤʘʥ ʧʦʩʙʦʥ ʢʘʨʜʘ ʥʘʤʝʰʘʚʘʥʜ, ʙʘ ʠʩʪʠʬʦʜʘ 

ʙʫʨʜʘʥʠ ʩʠʩʪʝʤʘ״ʦʠ ʙʝʩʘʨʥʠʰʠʥ ʙʝʚʦʩʠʪʘ ʤʘʥʬʠʘʪʜʦʨ ʤʝʙʦʰʘʥʜ. ʌʦʠʜʘ״ʦʠ ʩʦʜʘʠ 

ʠץʜʪʠʩʦʜʠʠ ʢʦʨʭʦʥʘ״ʦʠ ʩ˄ʟʠʰʚʦʨʠʶ ʵʥʝʨʛʝʪʠʢʠʨʦ ʚʦʜʦʨ ʤʝʢʫʥʘʥʜ, ʢʠ ʜʘʨ ʙʦʨʘʠ ʠʩʪʠʬʦʜʘ 

ʙʫʨʜʘʥʠ ׳ɹ ץʘʨʦʨ ץʘʙʫʣ ʢʫʥʘʥʜ ʚʘ ʠʥ ʘʤʘʣ, ʢʠ ״ʦʣʦ ʜʘʨ ʤʘʨ״ʘʣʘʠ ʠʙʪʠʜʦ ʤʝʙʦʰʘʜ, ʙʝʤʘʡʣʦʥ 

ʠʥʢʠʰʦʬ ʤʝʸʙʘʜ. 

ʄʫʪʘʘʩʩʠʬʦʥʘ, ʨʦ״ʙʘʨʠʷʪʠ ʠʥ ʰʠʨʢʘʪ״ʦ ʪʦ ״ʦʣ ʜʘʨ ʙʦʨʘʠ ʯ ʛʫʥʘ ʠʩʪʠʬʦʜʘ ʙʫʨʜʘʥʠ 

 ʦʠ״ʘʟ ʠʩʪʠʬʦʜʘʠ ʩʠʩʪʝʤʘ (ʫʤʣʘוֹ ʪʠʩʦʜ, ʘʟץʠ) ɹ ʙʘʨʦʠ ʙʘ ʜʘʩʪ ʦʚʘʨʜʘʥʠ ʩʘʤʘʨʘʠ ʙʝʰʪʘʨ׳

ʙʝʩʘʨʥʠʰʠʥ ʬʘ״ʤʠʰʠ ʫʤʫʤ ʥʘʜʦʨʘʥʜ. ɼʘʨ ʫʤץʠ ʙʘʲʟʝ ʪʘʰʢʠʣʦʪ״ʦʠ ֹוʠʜʜ ʬʠʢʨʫ 

ʤʫʣʦ״ʠʟʘ״ʦ ʜʘʨ ʙʦʨʘʠ ʠʩʪʠʬʦʜʘ ʙʫʨʜʘʥʠ ʩʘʤʦʣʸʪ״ʦ ʚʘ ʙʘ ʠʥ ʤʫʥʦʩʠʙʘʪ ʢʦʥʮʝʧʩʠʷ״ʦʠ ʙʘ 

ʤʘʥʬʠʘʪʠ ʰʠʨʢʘʪ״ʦ ʠʩʪʠʬʦʜʘ ʙʫʨʜʘʥʠ ʩʘʤʦʣʸʪ״ʦ ʪʘʰʘʢʢʫʣ ʸʬʪʘʥʜ. 

ɼʘʨ ʠʥ ʯʦ ʭʘʚʬʠ ʜʠʛʘʨ - ʭʘʚʬʠ ʙʘ ʪʘʨʟʝ ʙʘ ʪʘʨʪʠʙ ʘʥʜʦʭʪʘʥʠ ʠʥ ʤʘʩʲʘʣʘ, ʢʠ ״ʘʣʣʠ ʦʥ 

ʫʤʫʤʘʥ ʜʫʰʚʦʨ ʙʦʰʘʜ. 

ʄʘʥ ʤʝʭʦʩʪʘʤ, ʢʠ ʠʩʪʠʬʦʜʘʙʘʨʘʥʜʘʛʦʥʠ ʵ״ʪʠʤʦʣʠʠ ʩʠʩʪʝʤʘ״ʦʠ ʙʝʩʘʨʥʠʰʠʥ ʙʘ ֹוʦʨ 

ʥʘʤʫʜʘʥʠ ʙʘʲʟʝ פʦʠʜʘ״ʦʠ ʠʩʪʠʬʦʜʘʠ ׳ɹ ʙʘ ʤʘʥʬʠʘʪʠ ʙʘʭʰʠ ʰʘ״ʨʚʘʥʜ ʜʘʨ ʦʩʤʦʥ ʪʘʰʘʙʙʫʩ 

ʜʠ״ʘʥʜ. 

ʄʘʩʲʘʣʘʠ ʘʩʦʩ ʜʘʨ ʜʦʜʘ ʰʫʜʘʘʩʪ ʤʠʥʪʘץʘ ʙʘʨʦʠ ʛʠʨʠʬʪʘʥʠ ʤʘץʦʤʠ ״ʘʚʦʧʘʡʤʦ (׳) 

ʪʘʚʘʩʩʫʪʠ ׳ɹ ʘʩʪ. 

 ʦ״ʘʚʦʧʘʡʤʦ״ ʨʠʩʪʠ״ʘʚʦʧʘʡʤʦ ʥʝʩʪʘʥʜ, ʙʦʷʜ ʜʘʨ ʬʝ״ ʦʠ ʙʝʩʘʨʥʠʰʠʥʝ, ʢʠ״ʘʚʦʧʘʡʤʦ׳

ʙʘ ץʘʡʜ ʛʠʨʠʬʪʘ ʥʘʤʝʰʘʚʘʥʜ ʚʘ ʰʘ״ʦʜʘʪʥʦʤʘʠ ʙʘץʘʡʜʛʠʨ ʚʘ ץʦʙʠʣʠ ʠʩʪʠʬʦʜʘ ʙʘʨʦʠ 

ʠʩʪʠʬʦʜʘ ʥʘʜʦʨʘʥʜ. ʆʥ״ʦ ʙʘʨʦʠ ʠʩʪʠʬʦʜʘ ʙʫʨʜʘʥʠ ʬʘʟʦ-״ʘʚʦ ʠֹוʦʟʘʪ ʛʠʨʠʬʪʘ ʥʘʤʝʪʘʚʦʥʘʥʜ 

ʚʘ ʣʦʟʠʤ ʥʝʩʪ. ɺʘ ʠʥ ʘʣʣʘʢʘʡ ʙʦ ʦץʠʙʘʪ״ʦʠ ʚʘʟʥʠʥʪʘʨʠʥ ʦʚʘʨʜʘ ʤʝʨʘʩʦʥʘʜ. ɸʧʧʘʨʘʪʝ, ʢʠ ʜʘʨ 

ʙʘʣʘʥʜʠʠ ʪʦ 4 ʢʠʣʦʤʝʪʨ ʙʦ ʩʫʨʲʘʪʠ ʪʦ 250 ʢʤ/ʩʦʘʪ, ʚʘʟʥʘʰ ץʘʨʠʙ 100 ʢʠʣʦʛʨʘʤʤ ʧʘʨʚʦʟ ʢʘʨʜʘ 

ʤʝʪʘʚʦʥʘʜ, ʙʝ ʠֹוʦʟʘʪʠ ʠʩʪʠʬʦʜʘʠ ʬʘʟʦ-״ʘʚʦ ʤʝʪʘʚʦʥʘʜ ʧʘʨʚʦʟ ʢʫʥʘʜ, ʟʝʨʦ ʘʟ ʨ˄ʠ 

ʪʘʩʥʠʬʥʦʤʘ ʦʥ ʘʟ ʨʘʜʠʦ ʠʜʦʨʘʰʘʚʘʥʜʘ ʤʝʙʦʰʘʜ. ɼʘʨ ʠʥ ʚʘʟʲʠʷʪ ʥʘ ʯʦʨʘ״ʦʠ ʤʘʥʲʢʫʥʘʥʜʘ, 

ʙʘʣʢʠ ʪʘʰʢʠʣʠ ʯʦʨʘ״ʦʠ ʠʯʦʟʘʪʜʠ״ ʟʘʨʫʨ ʘʩʪ. 

ʊʠʙץʠ ץʦʥʫʥʛʫʟʦʨʠʠ ֹוʦʨ, ʘʚʠʘʪʩʠʷʠ ʪʘֹוʨʠʙʘʚ ʷʢ ʥʘʚʲʠ ״ʘʚʦʧʘʡʤʦʝʩʪ, ʢʠ ʜʘʨ ʦʥ 

"ʜʨʦʥ״ʦ" ʤʝʪʘʚʦʥʘʥʜ ץʦʥʫʥ ʚʫֹוʫʜ ʜʦʰʪʘ ʙʦʰʘʥʜ. ʄʘʤʣʘʢʘʪʭʦʠ ʜʠʛʘʨ (ɸʚʨʫʧʦ, ʐʄɸ) ʥʠʟ 

ʙʦ ״ʘʤʠʥ ʨʦ״ ʧʝʰ ʤʝʨʘʚʘʥʜ. ʀʥ ʩʦ״ʘ ʪʘֹוʨʠʙʘʠ ʯʘʥʜʠʥʩʦʣʘʠ ʠʩʪʠʬʦʜʘʠ ״ʘʚʦʧʘʡʤʦ״ʦ ʜʦʨʘʜ, 

 ʦʣʘʪʠ״ ʠʷ ʰʫʜʘʘʥʜ, ʠʥʯʫʥʠʥ ʥʘʟʦʨʘʪ ʢʘʨʜʘʥʠ״ʦ ʪʘ״ʩʦʣʘ״ʦʠ ʤʝʲʸʨʠʝ, ʢʠ ʜʘʨ ʪ˄ʣʠ ʜʘ״ʘʪוֹוʫֹ״

ʪʝʭʥʠʢʠʠ ״ʘʚʦʧʘʡʤʦ״ʦʠ ʙʝʩʘʨʥʠʰʠʥ ʚʘ סʘʡʨʘ ʠʤʢʦʥʧʘʟʠʨ ʘʩʪ. ׳ʘʚʦʧʘʡʤʦ״ʦʠ ʙʝʩʘʨʥʠʰʠʥ 

ʤʘץʦʤʠ ״ʘʚʦʧʘʡʤʦʨʦ ʜʘʨ ʜʦʠʨʘʠ ʘʚʠʘʪʩʠʷʠ ʪʘֹוʨʠʙʘʚ ʛʠʨʠʬʪʘ, ʤʝʪʘʚʦʥʘʥʜ ʘʟ ʬʘʟʦʠ ״ʘʚʦ 

ʤʫʚʦʬʠץʠ ץʦʠʜʘ״ʦʠ ʤʘʚֹוʫʜʘ ʠʩʪʠʬʦʜʘ ʙʘʨʘʥʜ. 

ɸʣʙʘʪʪʘ, ״ʘʤʘʠ ״ʘʚʦʧʘʡʤʦ״ʦʠ ʙʝʩʘʨʥʠʰʠʥ ʙʦʷʜ ʘʟ ʟʘʨʘʨ ʙʘ ʰʘʭʩʦʥʠ ʩʝʶʤ ʩʫסʫʨʪʘ 

ʢʘʨʜʘ ʰʘʚʘʥʜ. ׳ʘʜʘʬʠ ״ʘʤʘʠ ʩʦʟʤʦʥ״ʦʝ, ʢʠ ʙʘ ʪʘʥʟʠʤʠ ʠʩʪʠʬʦʜʘʠ ״ʘʚʦʧʘʡʤʦ״ʦʠ ʙʝʩʘʨʥʠʰʠʥ 

ʜʘʨ ʬʘʟʦʠ ״ʘʚʦ ʤʘhסʫʣʘʥʜ, ʥʦʠʣ ʰʫʜʘʥ ʙʘ ʩʘʪ״ʠ ʙʝʭʘʪʘʨ ʙʘʨʦʠ ״ʘʤʘ ʛʫʥʘ ʩʠʥʬ״ʦʠ ׳ɹ, ʢʠ 

ʙʘ ʩʘʪ״ʠ ״ʘʚʦʧʘʡʤʦ ʙʘʨʦʙʘʨ ʘʩʪ, ʤʝʙʦʰʘʜ. ɹʦ ʠʥ ʤʘץʩʘʜ ʙʘ ʩʘʤʦʣʸʪ״ʦʠ ʥʘʚʩʦʟ ʪʘʣʘʙ״ʦʠ 

ʪʝʭʥʠʢʠʝ ʪʘʨʪʠʙ ʜʦʜʘʥ ʣʦʟʠʤ ʘʩʪ, ʢʠ ʙʘ ʠֹוʨʦʠ ʠʥ ʚʘʟʠʬʘ ʤʫʩʦʠʜʘʪ ʤʝʢʫʥʘʥʜ. 
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ʉʦʣ״ʦʠ ʦʭʠʨ ʘʟ ֹוʦʥʠʙʠ ʥʠʟʦʤʠʸʥ ״ʘʚʦʧʘʡʤʦ״ʦʠ ʙʝʩʘʨʥʠʰʠʥ ʬʘʲʦʣʦʥʘ ʠʩʪʠʬʦʜʘ 

ʤʝʰʫʜʘʥʜ, ʘʟ ʠʥ ʨ˄ ʪʘֹוʨʠʙʘʠ ʘʥʜ˄ʭʪʘʠ ʦʥ״ʦ ʜʘʨ ʠʩʪʠʬʦʜʘʠ ״ʘʚʦʧʘʡʤʦ״ʦ ʜʘʨ ʰʘʨʦʠʪ״ʦʠ 

ʛʫʥʦʛʫʥʨʦ ʜʘʨ ״ʝֹו ʚʘֹ״ו ʥʘʙʦʷʜ ʨʘʜ ʢʘʨʜ. ɹʘʨʲʘʢʩ, ʭʘʨʙʠʸʥʨʦ ʙʘ ʢʦʨ ʢʘʨʜʘ ʙʘʨʦʤʘʜʘʥʠ ʪʘʣʘʙʦʪʠ 

ʪʝʭʥʠʢ ʥʠʩʙʘʪ ʙʘ ׳ɹ ֹוʘʣʙ ʢʘʨʜʘʥ ʣʦʟʠʤ ʘʩʪ, ʙʦ ʥʘʟʘʨʜʦʰʪʠ ʦʥ, ʢʠ ʤʘץʩʘʜʫ ʚʘʟʠʬʘ״ʦʠ ʜʘʨ 

ʩʝʢʪʦʨʠ ʛʨʘʞʜʘʥ ʠʩʪʠʬʦʜʘ ʙʫʨʜʘʥʠ ʩʘʤʦʣʸʪ״ʦ ʘʟ ʚʘʟʠʬʘ״ʦʝ, ʢʠ ״ʘʨʙʠʸʥ ״ʘʣ ʤʝʢʫʥʘʥʜ, ʪʦ 

ʘʥʜʦʟʘʝ ʬʘʨץ ʜʦʨʘʥʜ. 

ʏʫʥʠʥ ʙʘ ʥʘʟʘʨ ʤʝʨʘʩʘʜ, ʢʠ ʪʘʲʩʠʩʠ ʷʢ ʥʘʚʲ ʩʦʟʤʦʥʠ ʥʘʚʝ, ʢʠ ץʦʜʠʨ ʙʘ ״ʘʣʣʠ ʤʘʩʲʘʣʘ״ʦʠ 

ʤʘʨʙʫʪ ʙʘ ʠʩʪʠʬʦʜʘʠ ׳ɹ ʙʘʨʦʠ ʤʘץʩʘʜ״ʦʠ ʛʨʘʞʜʘʥ ʤʝʙʦʰʘʜ ʚʘ ץʦʜʠʨ ʘʩʪ, ʢʠ ʷʢ ʥʘʚʲ ʩʠʸʩʘʪʠ 

ʜʘʨʦʟʤʫʜʜʘʪʠ ʪʘʥʟʠʤʨʦ ʜʘʨ ʩʦ״ʘʠ ʠʩʪʠʬʦʜʘʠ ׳ɹ ʪʘ״ʠʷ ʢʫʥʘʜ, ʙʘ ʤʘץʩʘʜ ʤʫʚʦʬʠץ ʘʩʪ. 

ʗʢ ץʘʪʦʨ ʧʝʰʨʘʚʠ״ʦ ʙʘ ʜʘʨʘֹוʘʠ ״ʦʟʠʨʘʠ ʪʘʨʘץyץʪʠ ׳ɹ, ʘʣʦʢʘ, ʠʜʦʨʘʢʫʥ ʚʘ ʩʠʩʪʝʤʘ״ʦʠ 

ʘʟ ʤʘʩʦʬʘ ʟʥʜʜʠʭʡ ʤʫʚʦʬʠʢʘʥʜ. ʐʠʨʢʘʪ״ʦʝ, ʢʠ ״ʘʤʛʠʨʦʠʠ ״ʘʤʘֹוʦʥʠʙʘʠ ʩʠʩʪʝʤʘʠ ʧʣʘʪʬʦʨʤʘʠ 

ʠʥʪʠץʦʣʜʠ״ʘʥʜʘ, ʚʦʩʠʪʘ״ʦʠ ֹוʘʤʲʦʚʘʨ ʚʘ ʢʦʨʢʘʨʜʠ ʤʘʲʣʫʤʦʪʠ ʤʦʥʠʪʦʨʠʥʛʨʦ ʧʝʰʥʠ״ʦʜ 

ʤʝʢʫʥʘʥʜ, ʪʘʚʘֹ״וֹ˄וʠ ʙʝʰʪʘʨ ʜʦʨʘʥʜ. ɹʘʲʟʝ ʘʟ ʢʦʨʢʘʨʜ״ʦ ʜʘʨ ʤʘʨ״ʠʣʘʠ ʧʨʦʪʦʪʠʧ״ʦʠ ʧʝʰ ʘʟ 

ʠʩʪʝ״ʩʦʣ ץʘʨʦʨ ʜʦʨʘʥʜ ʚʘ ״ʘʤʯʫʥ ʩʠʩʪʝʤʘ״ʦʠ ʤʫʢʘʤʤʘʣ, ʘʟ ֹוʫʤʣʘ ʠʥʪʠץʦʣʜʠ״ʘʥʜʘ״ʦʠ 

ʘʥʜʦʟʘ״ʦʠ ʛʫʥʦʛʫʥ, ʤʘֹוʤ˄ʘ״ʦʠ ʙʦʨʙʘʨʜʦʨʠʠ ʤʘץʩʘʜʥʦʢ, ʜʘʩʪʛʠʨʠʠ ʟʘʤʠʥ ʚʘ ʜʘʩʪʛʦ״״ʦʠ 

ʢʦʨʢʘʨʜʠ ʠʪʪʠʣʦʦʪ ʧʝʰʥʠ״ʦʜ ʢʘʨʜʘ ʤʝʰʘʚʘʥʜ. 

 ʘʡʜ ʢʫʥʝʤ, ʢʠ ʜʘʨ ʬʘʟʦʠץ ʘʤʲʙʘʩʪ, ʤʦ ʤʝʪʘʚʦʥʝʤ ʯʫʥʠʥ ʜʘʣʝʣʨʦוֹ ʘʤʠʥ ʪʘʚʨ, ʙʘʨʦʠ׳

 ɹ ʜʘʨ ʩʫʨʘʪʠ׳ ʦʠ״ʦ ʠʤʢʦʥʧʘʟʠʨ, ʙʘʣʢʠ ʟʘʨʫʨ ʘʩʪ. ʇʘʨʚʦʟ״ɹ ʥʘ ʪʘʥ׳ ʘʚʦ ʠʩʪʠʬʦʜʘ ʙʫʨʜʘʥʠ״

ʨʠʦʷʠ ʪʘʣʘʙʦʪ (ʪʘ״ʠʷʰʫʜʘ) ʙʘʨʦʠ ʛʠʨʠʬʪʘʥʠ ʰʘ״ʦʜʘʪʥʦʤʘ״ʦʠ ץʦʙʠʣʠ ʧʘʨʚʦʟ ʚʘ ʙʘץʘʡʜʛʠʨ 

ʠʤʢʦʥʧʘʟʠʨʘʥʜ. ʀʥʨʦ ʜʘʨ ʜʦʠʨʘʠ ʘʚʠʘʪʩʠʷʠ ʪʘֹוʨʠʙʘʚ ʢʘʨʜʘʥ ʤʫʤʢʠʥ ʘʩʪ. 

ʄʘʩʲʘʣʘ״ʦʠ ʠʩʪʠʬʦʜʘ ʙʫʨʜʘʥʠ ׳ɹ ʙʘʨʦʠ ʪʘʲʤʠʥʠ ʙʝʭʘʪʘʨʠʠ ʦʙʲʝʢʪ״ʦ ʠʤʨ˄ʟ״ʦ ʙʘ 

ʤʘʜʜʠ ʘʚʚʘʣ ʤʝʦʷʥʜ. 

ʊʘ״ʜʠʜ ʙʘ ״ʘʸʪʠ ʪʘʰʢʠʣʦʪ״ʦʠ ʛʫʥʦʛʫʥ ʤʦʨʦ ʚʦʜʦʨ ʤʝʢʫʥʘʜ, ʢʠ ʙʘ ʫʩʫʣʭʦʠ ʥʘʚʠ ʥʘʟʦʨʘʪ 

ʚʘ ʥʘʟʦʨʘʪʠ ʩʘʪ״ʠ ʟʘʤʠʥ ʙʝʰʪʘʨ ʜʠץץʘʪ ʜʠ״ʝʤ. 

ɸʟ ʩʘʙʘʙʠ ʜʘʨʦʟ ʚʘ ʚʘʩʝʲ ʙʫʜʘʥʠ ״ʫʜʫʜʠ ʦʙʲʝʢʪ״ʦʠ ʥʘʟʦʨʘʪ, ʤʦʥʠʪʦʨʠʥʛʠ ״ʘʚʦ 

ʚʦʩʠʪʘʠ ʤʫʘʩʩʠʨʪʘʨʠʥʠ ʥʘʟʦʨʘʪ ʚʘ ֹוʘʤʲʦʚʘʨʠʠ ʤʘʲʣʫʤʦʪ ʜʘʨ ʙʦʨʘʠ ״ʦʣʘʪʠ ʦʥ״ʦ ʤʝʙʦʰʘʜ. 

ʊʠʙץʠ ʠʥ ʤʫץʘʨʨʘʨʦʪ, ʙʘʩʦʤʘʜʠ ʧʘʨʚʦʟ״ʦ ʙʦ ʥʘʟʘʨʜʦʰʪʠ ʭʫʩʫʩʠʷʪ״ʦʠ ʪʝʭʥʠʢʠʠ 

ʦʙʲʝʢʪ״ʦ ʚʘ ʰʘʨʦʠʪʠ ʢʦʨʠ ʦʥ״ʦ, ʥʘ ʢʘʤʪʘʨ ʘʟ 2 ʤʘʨʦʪʠʙʘ ʜʘʨ ʷʢ ʤʦ״ ʙʘ ʥʘhץ ʘ ʛʠʨʠʬʪʘ ʰʫʜʘʘʩʪ. 

ʈʫʰʜʠ ʧʫʨʰʠʜʜʘʪʠ ʙʦʟʦʨʠ ׳ɹ ʚʘ ʭʠʜʤʘʪʨʘʩʦʥʠ״ʦʠ ʤʘʨʙʫʪ ʙʘ ʦʥ ʧʝʰʛ˄ ʢʘʨʜʘ 

ʤʝʰʘʚʘʜ, ʢʠ ʷʢ ץʘʪʦʨ ʤʦʥʝʘ״ʦʠ ʪʝʭʥʠʢ ʚʘ ʤʘʲʤʫʨʠʝ, ʢʠ ʠʩʪʠʬʦʜʘʠ ״ʘʚʦʧʘʡʤʦ״ʦʠ 

ʙʝʩʘʨʥʠʰʠʥʨʦ ʜʘʨ ʬʘʟʦʠ ʤʠʣʣ ʤʘ״ʜʫʜ ʤʝʢʫʥʘʥʜ, ʙʘ ʟʫʜ ʙʘʨʪʘʨʘʬ ʢʘʨʜʘ ʤʝʰʘʚʘʥʜ. 

ʀʩʪʠʬʦʜʘʠ ʩʠʩʪʝʤʘ״ʦʠ ״ʘʚʦʧʘʡʤʦ״ʦʠ ʙʝʩʘʨʥʠʰʠʥ (ʉ׳ɹ) ʜʘʨ ʩʦ״ʘʠ ʰʘ״ʨʚʘʥʜ ʜʘʨ 

ʘʡʥʠ ʟʘʤʦʥ ʙʦ ״ʦʣʘʪ״ʦʠ ʤʘʭʩʫʩʠ ʪʘʪʙʠץʠ ʤʘ״ʘʣʣ ʙʘ ʤʘʥʬʠʘʪʠ ״ʘʣʣʠ ʤʘʩʲʘʣʘ״ʦʠ ʠʩʪʝ״ʩʦʣ ʸ 

ʠץʪʠʩʦʜ ʘʩʦʩʘʥ ʜʘʨ ʘʩʦʩʠ ʪʘֹוʨʠʙʘ ʤʘ״ʜʫʜ ʢʘʨʜʘ ʤʝʰʘʚʘʜ. 
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ʕʅɽʈɻɽʊʀʏɽʉʂɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔ ɻɸʈɸʅʊʀʀ ʈɸɿɺʀʊʀʗ 

ʇʈʆʄʓʐʃɽʅʅʆʉʊʀ ɺ ʈɽʉʇʋɹʃʀʂɽ ʊɸɼɾʀʂʀʉʊɸʅ 
 

ʍʘʩʘʥʦʚ ɹ. ɻ.,  ʍʘʩʘʥʦʚ ɼ. ʈ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʊʘʜʞʠʢʠʩʪʘʥʘ 
 

ʋʩʪʦʡʯʠʚʦʝ  ʨʘʟʚʠʪʠʝ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʨʝʩʧʫʙʣʠʢʠ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʨʘʟʚʠʪʠʷ 

ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʝʢʪʦʨʘ ʨʝʩʧʫʙʣʠʢʠ, ʛʜʝ ʧʦ ʜʘʥʥʳʤ ʠʪʦʛʘʤ 2021 ʛʦʜʘ ʧʦ ʨʝʩʧʫʙʣʠʢʝ 

ʜʝʬʠʮʠʪ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩʦʩʪʘʚʠʣ ʦʢʦʣʦ  2,5 ʤʣʨʜ ʢʚʪ ʯʘʩʦʚ, ʠ ʵʪʦ ʮʠʬʨ rʧʦʜʩʯʠʪʘʥʳ, ʢʦʛʜʘ 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʛʠʛʘʥʪʳ ʨʝʩʧʫʙʣʠʢʠ ʢʘʢ ʘʣʶʤʠʥʠʝʚʳʡ ʟʘʚʦʜ  ʨʘʙʦʪʘʝʪ ʥʝ ʥʘ ʧʦʣʥʫʶ 

ʤʦʱʥʦʩʪʴ, ʜʨʫʛʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʪʷʞʸʣʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ (ʘʟʦʪʦ-ʪʫʢʦʚʦʡ ʟʘʚʦʜ, ʟʘʚʦʜ 

çʊʝʢʩʪʠʣʤʘʰè, ʍʦʣʦʜʠʣʴʥʳʡ ʟʘʚʦʜ, ʚʩʝ ʟʘʚʦʜʳ ʭʠʤʠʯʝʩʢʦʛʦ ʩʝʢʪʦʨʘ ʠ ʜʨʫʛʠʝ  ʟʘʚʦʜʳ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʧʨʠʦʩʪʘʥʦʚʣʝʥʳ, ʠ ʜʨʫʛʠʝ ʦʩʥʦʚʥʳʝ 

ʧʦʪʨʝʙʠʪʝʣʠ  ʢʘʢ ʤʘʰʠʥʥʦʝ ʦʨʦʰʝʥʠʝ ʩʦʢʨʘʪʠʣʠ ʧʦʪʨʝʙʣʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ʇʦʚʳʰʝʥʠʝ ʮʝʥ ʥʘ ʵʥʝʨʛʦʥʦʩʠʪʝʣʠ  ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ ʯʪʦ ʩʪʦʠʤʦʩʪʴ ʜʦʙʳʚʘʝʤʦʛʦ ʫʛʣʷ 

ʚ ʨʝʩʧʫʙʣʠʢʝ ʧʦʚʳʩʠʣʘʩʴ ʠ ʥʝ ʢʘʞʜʦʤʫ ʩʝʣʴʩʢʦʤʫ ʞʠʪʝʣʶ ʧʦ ʢʘʨʤʘʥʫ, ʠ ʦʥʠ ʙʫʜʫʪ ʦʪʘʧʣʠʚʘʪʴ 

ʜʦʤʘ ʟʘ ʩʯʸʪ ʜʝʰʝʚʦʡ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʯʪʦ ʧʨʠʚʝʜʸʪ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ 

ʦʙʲʸʤʫ ʥʝʭʚʘʪʢʠ ʵʥʝʨʛʠʠ ʧʦ ʨʝʩʧʫʙʣʠʢʝ. ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ  ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʸʤʘ ʜʝʬʠʮʠʪʘ 

ʤʦʱʥʦʩʪʠ ʠ  ʦʩʦʙʝʥʥʦ ʧʦ ʛ. ɼʫʰʘʥʙʝ, ʛʜʝ ʥʝ ʚʝʟʜʝ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʧʦʜʢʣʶʯʝʥʠʝ ʢ 

ʩʠʩʪʝʤʝ ʦʪʦʧʣʝʥʠʷ ʛʦʨʦʜʘ, ʠ ʥʝʧʨʝʜʫʩʤʦʪʨʝʥʥʦʝ ʚʥʝʜʨʝʥʠʝ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʢʘʢ ʵʪʦ ʚʥʝʜʨʝʥʦ ʟʘ ʨʫʙʝʞʦʤ. 

ʄʥʦʛʠʝ ʦʰʠʙʦʯʥʦ ʧʦʥʠʤʘʶʪ ʦ ʚʨʝʤʝʥʥʦʤ ʷʚʣʝʥʠʠ ʚ ʜʝʬʠʮʠʪʝ ʤʦʱʥʦʩʪʠ,   ʥʘʜʝʷʩʴ ʥʘ 

ʚʚʦʜ ʜʚʫʭ ʘʛʨʝʛʘʪʦʚ  ʈʘʛʫʥʩʢʦʡ ɻʕʉ . ʅʦ ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʈʘʛʫʥʩʢʘʷ 

ɻʕʉ ʨʘʙʦʪʘʣʘ ʥʘ ʧʦʣʥʫʶ ʤʦʱʥʦʩʪʴ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʢʘʧʣʠʚʘʪʴ 13  ʤʣʨʜ ʤ3  ʦʙʲʸʤʘ ʚʦʜʳ ʚ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʜʣʷ ʧʨʠʤʝʨʘ - ʦʙʲʸʤ 10,5 ʤʣʨʜ ʤ3  ʅʫʨʝʢʩʢʘʷ  ɻʕʉ ʥʘʢʦʧʠʣʘ ʚ ʪʝʯʝʥʠʝ 8-9 

ʣʝʪ. ʂʘʢʠʝ ʧʫʪʠ ʩʫʱʝʩʪʚʫʶʪ ʜʣʷ ʚʳʭʦʜʘ ʠʟ ʩʦʟʜʘʚʰʝʡʩʷ  ʩʠʪʫʘʮʠʠ? ʂʘʢʠʤʠ ʨʝʟʝʨʚʘʤʠ 

ʨʘʩʧʦʣʘʛʘʝʪ ʨʝʩʧʫʙʣʠʢʘ? ʏʪʦ ʤʦʞʥʦ ʧʨʝʜʧʨʠʥʷʪʴ ʠ ʚ ʢʘʢʠʝ ʩʨʦʢʠ?  ʈʝʰʝʥʠʝ ʵʪʠʭ ʚʦʧʨʦʩʦʚ 

ʩʝʛʦʜʥʷ ʠʤʝʝʪ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʅʠʞʝ ʘʚʪʦʨ ʧʨʝʜʣʘʛʘʝʪ ʥʝʢʦʪʦʨʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ 

ʨʝʰʝʥʠʶ ʧʦʩʪʘʚʣʝʥʥʦʡ ʧʨʦʙʣʝʤʳ. 

ʋʤʝʥʴʰʝʥʠʝ ʧʦʪʝʨʠ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʷʭ 

    ʇʦ ʦʪʯʸʪʥʳʤ ʜʘʥʥʳʤ ʧʦʪʝʨʠ  ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʦ  ʨʝʩʧʫʙʣʠʢʝ ʩʦʩʪʘʚʣʷʝʪ 14%  (ʧʦ 

ʜʨʫʛʠʤ ʠʩʪʦʯʥʠʢʘʤ ʦʥʘ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 20%). ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʦʜʝʣʘʥʥʫʶ ʦʧʨʝʜʝʣʸʥʥʫʶ 

ʨʘʙʦʪʫ ʧʦ ʫʤʝʥʴʰʝʥʠʶ ʧʦʪʝʨʠ ʚ ʩʝʪʷʭ, ʚʩʸ-ʪʘʢʠ ʠʤʝʝʪʩʷ ʝʱʸ ʨʷʜ ʚʦʟʤʦʞʥʦʩʪʝʡ.  ɼʣʷ ʩʚʝʜʝʥʠʷ 

- ʧʦʪʝʨʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʨʘʟʚʠʪʳʭ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʩʦʩʪʘʚʣʷʝʪ 6-7% (ʐʚʝʮʠʷ, ɼʘʥʠʷ, 

ɻʦʣʣʘʥʜʠʷ, ʐʚʝʡʮʘʨʠʷ ʠ ʜʨ.) ʠ ʜʘʞʝ ʚ ʩʠʩʪʝʤʝ çʇʘʤʠʨ-ʵʥʝʨʞʠè ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʡ 

ʨʘʙʦʪʳ  ʧʦʪʝʨʠ ʩʥʠʞʝʥʳ ʥʘ  %.  ɺ  ʛ. ʂʘʙʫʣ ʠ ʄʘʟʦʨʠ ʐʘʨʠʬ ʨʝʩʧʫʙʣʠʢʠ ɸʬʛʘʥʠʩʪʘʥʘ 

ʛʦʨʦʜʩʢʠʝ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʩʝʪʠ 6-10 ʢɺ ʧʨʠʚʝʜʝʥʳ ʥʘ 20 ʢɺ, ʪʝʤ ʩʘʤʳʤ ʜʦʙʠʣʠʩʴ 

ʫʤʝʥʴʰʝʥʠʷ  ʧʦʪʝʨ ɹ ʚ 2-3 ʨʘʟʘ. ʄʦʞʥʦ ʧʨʠʚʝʩʪʠ ʠʟ ʦʧʳʪʘ ʜʨʫʛʠʭ ʩʪʨʘʥ ʤʥʦʛʠʝ ʧʨʠʤʝʨʳ,  

ʚʥʝʜʨʝʥʠʝ ʢʦʪʦʨʳʭ ʧʦʜ ʩʠʣʫ ʪʘʜʞʠʢʩʢʠʤ ʵʥʝʨʛʝʪʠʢʘʤ. ɺʩʝ ʣʶʜʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʵʥʝʨʛʝʪʠʢʠ 

ʨʝʩʧʫʙʣʠʢʠ ʟʥʘʶʪ ʦ ʠʤʝʚʰʠʭʩʷ ʬʘʢʪʘʭ ʭʠʱʝʥʠʷ ʵʥʝʨʛʠʠ ʠʣʠ, ʢʘʢ ʥʘʟʳʚʘʝʤʳʭ ʢʦʤʤʝʨʯʝʩʢʠʭ  

ʧʦʪʝʨʴ ʠ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʘʚʪʦʨ ʩʯʠʪʘʝʪ, ʢʘʢ ʚʨʝʤʝʥʥʳʝ ʤʝʨr ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ɿʘʢʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥʘ ʦ ʥʝʧʨʝʨʳʚʥʳʭ ʧʦʩʪʘʚʢʘʭ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

ʥʠ ʢʘʢ ʫʩʣʫʛʫ,  ʘ ʢʘʢ ʪʦʚʘʨ,  ʟʘ ʭʠʱʝʥʠʝ ʢʦʪʦʨʦʛʦ ʜʦʣʞʥʳ ʙʳʪɹ ʥʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ 
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ʥʘʨʫʰʝʥʠʷ, ʘ  ʫʛʦʣʦʚʥʦʝ ʥʘʢʘʟʘʥʠʝ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ  ʧʨʠ ʩʥʠʞʝʥʠʠ ʧʦʪʝʨʴ ʭʦʪʷ ʙʳ ʥʘ 5%, 

ʵʥʝʨʛʦʩʠʩʪʝʤʘ ʠʤʝʣʘ ʙʳ ʥʘ ʪʨʝʪʴʶ ʯʘʩʪʴ ʤʝʥʴʰʝ ʜʝʬʠʮʠʪʘ ʵʥʝʨʛʠʠ ʧʦ ʨʝʩʧʫʙʣʠʢʝ. 

ʈʘʮʠʦʥʘʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ (ʛ. ɼʫʰʘʥʙʝ)  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʝʬʠʮʠʪ ʤʦʱʥʦʩʪʠ ʚ ʦʙʲʸʤʝ 2,5 ʤʣʨʜ ʧʦʣʫʯʘʝʪʩʷ ʟʠʤʦʡ 

(ʜʝʢʘʙʨʴ, ʷʥʚʘʨʴ, ʬʝʚʨʘʣʴ ʠ ʤʘʨʪ)  ʠʤʝʥʥʦ ʟʘ ʩʯʸʪ ʫʚʝʣʠʯʝʥʠʷ ʧʦʪʨʝʙʣʝʥʠʷ ʩʚʝʪʘ ʚ ʛ. ɼʫʰʘʥʙʝ, 

ʛʜʝ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʧʦʪʨʝʙʣʝʥʠʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ 7 ʤʠʣʣʠʦʥʦʚ ʩʫʪʦʯʥʦʛʦ ʜʦ 14 ʤʠʣʣʠʦʥʦʚ, ʪ.ʝ 

ʜʝʬʠʮʠʪ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 300 ʄɺʪ ʠʣʠ 250 ɻ.ʢʘʣ ʇʨʠʯʠʥʦʡ ʥʝʭʚʘʪʢʠ ʤʦʱʥʦʩʪʠ (ʜʝʬʠʮʠʪʘ) ʩ 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ - ʵʪʦ ʧʦʣʥʦʩʪʴʶ ʥʝʦʙʝʩʧʝʯʝʥʠʝ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤ ʪʝʧʣʦʩʥʘʙʞʝʥʠʝʤ  ʞʠʣʳʭ 

ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ  ʧʦ ʛ. ɼʫʰʘʥʙʝ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ - ʵʪʦ  ʫʚʝʣʠʯʝʥʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ 

ʵʥʝʨʛʠʠ ʚ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʟʜʘʥʠʷʭ, ʛʜʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʝʚʨʦʧʝʡʩʢʠʤʠ ʩʪʨʘʥʘʤʠ ʚ 3 ʨʘʟʘ 

ʙʦʣʴʰʝ ʠ ʩʦʩʪʘʚʣʷʝʪ 130 ʢʚʪ.ʯ/ ʤ2 ʠ ʙʦʣʝʝ.          

            ʇʨʠʣʦʞʝʥʠʝ 1. 

            ʎʠʪʘʪʘ:  

1. ɺ ʇʦʣʴʰʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʪʝʧʣʦʚʦʡ ʠʟʦʣʷʮʠʠ ʥʘʨʫʞʥʳʭ ʯʘʩʪʝʡ ʤʥʦʛʦʵʪʘʞʥʳʭ 

ʞʠʣʳʭ ʟʜʘʥʠʡ ʜʦʙʠʣʠʩʴ ʵʢʦʥʦʤʠʠ ʚ ʧʦʪʨʝʙʣʝʥʠʠ ʵʥʝʨʛʠʠ ʥʘ 30%. 

2. ɺ ʩʪʦʣʠʮʝ ɸʚʩʪʨʠʠ, ʛ. ɺʝʥʝ ʨʘʙʦʪʘʝʪ ʊʕʎ ʤʦʱʥʦʩʪʴʶ 30ʄɺʪ ʧʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ 

30 ɻʢʘʣ ʧʦ ʪʝʧʣʫ, ʚ ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʦʨʦʜʩʢʦʡ ʤʫʩʦʨ.  

ʇʦʪʨʝʙʥʦʩʪʴ ʧʦ ʛ. ɼʫʰʘʥʙʝ ʚ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ,  ʩ ʫʯʸʪʦʤ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 1000 ɻʢʦʣ/ʯ., ʦʜʥʘʢʦ ʩʠʩʪʝʤʘ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʣʷʝʪ 

ʧʨʠʤʝʨʥʦ 50% ʦʪ ʦʙʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʪʝʧʣʘ.  ɺ ʢʦʥʮʝ 90-ʭ ʛʦʜʦʚ ʧʦʩʣʝ 

ʩʦʢʨʘʰʝʥʠʷ ʧʦʜʘʯʠ ʛʦʨʷʯʝʡ ʚʦʜʳ  ʠ ʩʝʟʦʥʥʳʭ ʨʘʙʦʪ ʪʝʧʣʦʠʩʪʦʯʥʠʢʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʞʠʪʝʣʠ 

ʛʦʨʦʜʘ ʧʝʨʝʰʣʠ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʨʠʙʦʨʳ-ʪʝʨʤʝʢʩʳ, ʠ ʩʝʛʦʜʥʷ ʩʝʪʴ ʛʦʨʷʯʝʛʦ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʧʦ ʛʦʨʦʜʫ ʦʪʢʣʶʯʝʥʳ.  ʉ ʫʯʸʪʦʤ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ  ʧʦʪʨʝʙʥʦʩʪʴ ʪʝʧʣʘ ʪʦʣʴʢʦ 

ʜʣʷ ʦʪʦʧʣʝʥʠʷ ʚ ʛ. ɼʫʰʘʥʙʝ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ  500ɻʢʘʣ/ʯʘʩ. 

ɺ ʦʪʦʧʠʪʝʣʴʥʳʡ ʩʝʟʦʥ 2020-2021 ʛʦʜʦʚ ʚʳʜʘʯʘ ʪʝʧʣʘ ʚ ʛ. ɼʫʰʘʥʙʝ ʚ ʩʨʝʜʥʝʤ  ʩʦʩʪʘʚʠʣʘ 

ʦʢʦʣʦ 320-330 ɻʢʘʣ.  

ʀʟ 27 ʣʦʢʘʣʴʥʳʭ ʢʦʪʝʣʴʥʳʭ, ʨʘʥʝʝ ʧʨʠʥʘʜʣʝʞʘʚʰʠʭ ʛʦʨʦʜʩʢʦʡ ʪʝʧʣʦʩʝʪʠ, ʙʦʣʝʝ 20 

ʧʦʣʥʦʩʪʴʶ ʨʘʩʢʫʨʦʯʝʥʳ ʠ ʣʠʢʚʠʜʠʨʦʚʘʥʳ, ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʥʦʛʠʝ ʤʥʦʛʦʵʪʘʞʥʳʝ ʞʠʣʳʝ 

ʟʜʘʥʠʷ ʚ ʨʘʡʦʥʘʭ ɻʠʧʨʦʟʝʤʘ, ɺʦʜʦʥʘʩʦʩʘ ʠ ʜʨ. ʥʝ ʧʦʜʢʣʶʯʝʥʳ ʢ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʤʫ 

ʦʪʦʧʣʝʥʠʶ, ʠ ʣʶʜʠ ʚʳʥʫʞʜʝʥʳ ʦʪʘʧʣʠʚʘʪʴʩʷ ʵʣʝʢʪʨʠʯʝʩʪʚʦʤ. 

ɼʨʫʛʦʡ ʠ ʦʯʝʥʴ ʚʘʞʥʳʡ  ʬʘʢʪʦʨ ʚ ʧʝʨʝʨʘʩʭʦʜʝ  ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ  ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʦʪʩʫʪʩʪʚʠʶ ʫʯʝʪʘ ʫ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʀʟ 70 ʪʝʧʣʦʚʳʭ ʧʫʥʢʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ  ʜʝʥʴ ʥʠ ʦʜʠʥ ʥʝ ʨʘʙʦʪʘʝʪ, ʫʯʸʪ ʚʝʜʸʪʩʷ ʧʦ ʛʦʣʦʚʥʦʤʫ ʩʯyʪʫ, ʥʝʚʦʟʤʦʞʥʦ 

ʧʦʜʩʯʠʪʘʪʴ ʧʦʪʝʨʠ ʚ ʪʝʧʣʦʩʝʪʷʭ, ʥʝʚʦʟʤʦʞʥʦ  ʨʝʛʫʣʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʪʝʧʣʦʚʦʡ ʥʘʛʨʫʟʢʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʎʠʪʘʪʘ: 1 ɻʢʘʣ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʨʘʚʝʥ 1,16 ʄɺʪ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʦʪʧʫʩʢʘʝʪʩʷ ʧʦ 

ɼʫʰʘʥʙʠʥʩʢʦʡ ʪʝʧʣʦʩʝʪʠ ʚ ʨʘʟʤʝʨʝ 17 ʩʦʤ, ʩʪʦʠʤʦʩʪʴ ʪʝʧʣʦʵʥʝʨʛʠʠ ʞʠʪʝʣʷʤ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʥʘ 1 ʤ2 

ʞʠʣʦʡ ʧʣʦʱʘʜʠ - 1 ʩʦʤ 18 ʜʠʨ, ʧʨʠ ʩʪʦʠʤʦʩʪʠ ʠʤʧʦʨʪʥʦʛʦ ʪʦʧʣʠʚʘ (ʧʨʠʨʦʜʥʳʡ ʛʘʟ) ʧʦ  ʮʝʥʝ 300 

ʜʦʣʣʘʨʦʚ ʟʘ 1000 ʤ3, ʦʪʧʫʩʢʥʘʷ ʮʝʥʘ ʪʝʧʣʦʵʥʝʨʛʠʠ ʚ 20 ʨʘʟ ʚʳʰʝ ʝʸ ʬʘʢʪʠʯʝʩʢʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ.  

ʇʦ ʦʧʳʪʫ ʤʥʦʛʠʭ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ ʠ ʥʘ ʧʨʠʤʝʨʝ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʧʦʪʨʝʙʠʪʝʣʷʤ ʦʪ 

çɺʦʩʪʦʯʥʦʡ ʢʦʪʝʣʴʥʦʡè  ʛ. ɼʫʰʘʥʙʝ  ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʭʦʜʠʪʴ ʥʘ ʟʘʢʨʳʪʳʡ ʢʦʥʪʫʨ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʛʜʝ 

ʚʩʝ ʧʦʪʨʝʙʠʪʝʣʠ ʧʦʜʢʣʶʯʝʥʳ ʢ ʩʝʪʷʤ ʦʪ ʊʕʎ-1 ʠ ʊʕʎ-2 .  
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ɿʘʢʨʳʪʠʡ ʢʦʥʪʫʨ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ  ʢʦʥʪʨʦʣʶ ʟʘ ʧʘʨʘʤʝʪʨʘʤʠ ʚ ʩʝʪʷʭ,  ʘ 

ʪʘʢʞʝ  ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʧʦʩʪʘʚʱʠʢʦʚ ʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʚ ʢʘʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʦʚ ʪʝʧʣʦʥʦʩʠʪʝʣʷ 

ʠ ʫʤʝʥʴʰʝʥʠʷ ʧʦʪʝʨʴ. ʇʦ ʛʨʫʙʳʤ ʨʘʩʯʸʪʘʤ ʧʝʨʝʚʦʜʘ ʥʘ ʟʘʢʨʳʪʳʡ ʢʦʥʪʫʨ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʰʠʨʝʥʠʶ ʟʦʥʳ ʥʘ 25-30 %, ʪ.ʝ.  ʩʦʢʨʘʰʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ 

ʮʝʣʷʭ ʦʪʦʧʣʝʥʠʷ ʚ ʨʘʩʰʠʨʝʥʥʳʭ ʟʦʥʘʭ ʥʘ 25-30%. ʆʜʥʠʤ ʩʣʦʚʦʤ, ʧʨʠ ʨʘʟʫʤʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʠʩʪʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʚʳʧʦʣʥʝʥʠʝ ʚʳʰʝʫʢʘʟʘʥʥʦʛʦ  ʧʨʝʜʣʦʞʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʤʝʥʴʰʝʥʠʶ ʜʝʬʠʮʠʪʘ ʥʘ 30%. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʊʕʉ (ʊʝʧʣʦʚʘʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ ) ʚ ʙʣʠʟʠ ʠʩʪʦʯʥʠʢʘ ʜʦʙʳʯʠ ʪʦʧʣʠʚʘ.  

ɺʳʧʦʣʥʝʥʠʝ  ʚʩʝʭ ʚʳʰʝʧʨʠʚʝʜʸʥʥʳʭ ʤʝʨ  ʷʚʣʷʝʪʩʷ ʪʨʝʙʦʚʘʥʠʝʤ ʧʨʠʥʷʪʳʭ ʠ 

ʜʝʡʩʪʚʫʶʱʠʭ ɿʘʢʦʥʦʚ  ʈʊ ʦ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʠ ʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʦʙʷʟʳʚʘʚʰʠʭ  

ʚʳʧʦʣʥʷʪʴ ʧʨʠʥʷʪʳʝ ʤʝʨʳ. 

ɺ ʮʝʣʦʤ ʩʝʛʦʜʥʷ ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʤʦʱʥʦʩʪʴ ɻʕʉ-ʦʚ ʩʦʩʪʘʚʣʷʝʪ-5168,7 ʄɺʪ, ʟʘ 2020 ʛʦʜ 

ʚʳʨʘʙʦʪʢʠ ʩʦʩʪʘʚʠʣʘ 20 ʤʣʨʜ ʢɺʪ  ʠʣʠ ʚ ʩʨʝʜʥʝʤ ʧʦʪʨʝʙʣʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 2315 ʪʳʩ ʢɺʪ, ʪ.ʝ. 

ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ  ʩʦʩʪʘʚʠʣ 45 %. 

ɼʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʝ ʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʤʦʱʥʦʩʪʴ ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ 

ʙʦʣʴʰʝ ʧʦʪʨʝʙʥʦʩʪʠ, ʪʝʤ ʥʝ ʤʝʥʝʝ ʜʝʬʠʮʠʪ ʩʦʩʪʘʚʣʷʝʪ 2,5 ʤʣʨʜ ʢɺʪ ʯ, ʪ.ʝ ʵʥʝʨʛʦʩʠʩʪʝʤʘ 

ʨʝʩʧʫʙʣʠʢʠ ʥʝ ʠʤʝʝʪ ʨʝʟʝʨʚʘ ʤʦʱʥʦʩʪʠ, ʠ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʝ ʨʝʩʧʫʙʣʠʢʠ ʮʝʣʠʢʦʤ ʟʘʚʠʩʠʪ ʦʪ 

ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠ ʧʨʠʪʦʢʘ ʚʦʜʳ ʚ ʨʝʢ ɺʘʭʰ. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʥʘʧʨʘʰʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʦ ʩʦʟʜʘʥʠʠ ʨʝʟʝʨʚʥʦʡ ʤʦʱʥʦʩʪʠ 

ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʪʝʧʣʦʚʦʡ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʚʙʣʠʟʠ ʤʝʩʪ ʜʦʙʳʯʠ  ʫʛʣʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ɸʡʥʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʩ ʤʦʱʥʦʩʪʴʶ 2ʭ500 ʄɺʪ.  
 

 
ʇʨʠʣʦʞʝʥʠʝ 2 ʉʨʝʜʥʝʝ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ ʚ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʟʜʘʥʠʷʭ 
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ʇʨʠʣʦʞʝʥʠʝ 3 - ɽʞʝʤʝʩʷʯʥʦʝ ʙʳʪʦʚʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ (ɼʫʰʘʥʙʝ) 

(ʷʥʚʘʨʴ ʬʝʚʨʘʣʴ ʤʘʨʪ ʘʧʨʝʣʴ ʤʘʡ ʠʶʥʴ ʠʶʣʴ ʘʚʛʫʩʪ ʩʝʥʪʷʙʨʴ ʦʢʪʷʙʨʴ ʥʦʷʙʨʴ ʜʝʢʘʙʨʴ) 
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʊʕʉ ʚʳʛʦʜʥʦ ʪʝʤ, ʯʪʦ ʩʨʦʢ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʘʡʤʝʪ 1,5-2 

ʛʦʜʘ (ʩʪʨʦʠʪʝʣʴʩʪʚʦ ɻʕʉ ʩ ʧʦʜʦʙʥʦʡ ʤʦʱʥʦʩʪʴʶ ʩʦʩʪʘʚʠʪ ʤʠʥʠʤʫʤ ʙʦʣʝʝ 7-8 ʣʝʪ), ʨʘʙʦʪʘ 

ʊʕʉ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʨʘʩʧʦʣʦʞʝʥʠʷ ʊʕʉ ʚʙʣʠʟʠ ʜʦʙʳʯʠ ʪʦʧʣʠʚʘ, ʯʪʦ 

ʧʨʠʚʝʜʸʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʠ ʵʪʘ ʨʝʟʝʨʚʥʘʷ ʤʦʱʥʦʩʪʴ ʧʦʟʚʦʣʠʪ 

ʦʙʝʩʧʝʯʠʪʴ ʫʩʪʦʡʯʠʚʳʡ ʦʙʲʸʤ ʧʦʩʪʘʚʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʵʢʩʧʦʨʪ. 
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