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ʌʀɿʀʂʆ-ʄɸʊɽʄɸʊʀʏɽʉʂʀɽ ʅɸʋʂʀ 

ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʧʨʝʧʦʜʘʚʘʥʠʷ  

ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ ʚ ʚʫʟʘʭ 

ʄʘʭʠʥʷ ʃ. ʅ.
1
, ɺʨʫʙʣʝʚʩʢʘʷ ʉ. ʉ.

2
, ɼʨʝʡ ʃ. ʉ.

3
 

ʄʘʭʠʥʷ ʃ. ʅ., ɺʨʫʙʣʝʚʩʢʘʷ ʉ. ʉ., ɼʨʝʡ ʃ. ʉ. ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʧʨʝʧʦʜʘʚʘʥʠʷ ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ ʚ ʚʫʟʘʭ 

1ʄʘʭʠʥʷ ʃʶʙʦʚʴ ʅʠʢʦʣʘʝʚʥʘ / Makhinya Lubov Nikolaevna - ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ; 
2ɺʨʫʙʣʝʚʩʢʘʷ ʉʚʝʪʣʘʥʘ ʉʝʤʝʥʦʚʥʘ / Vrublevskaya Svetlana Semenovna - ʜʦʮʝʥʪ,  

ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ; 
3ɼʨʝʡ ʃʶʜʤʠʣʘ ʉʝʤʝʥʦʚʥʘ / Drey Ludmila Semenovna - ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ, 

ʢʘʬʝʜʨʘ ʪʝʭʥʦʣʦʛʠʠ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʉʪʘʚʨʦʧʦʣʴ 

 

ɸʥʥʦʪʘʮʠʷ: ʥʘʯʝʨʪʘʪʝʣʴʥʘʷ ʛʝʦʤʝʪʨʠʷ ï ʦʜʠʥ ʠʟ ʨʘʟʜʝʣʦʚ ʛʝʦʤʝʪʨʠʠ, ʚ ʢʦʪʦʨʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʬʠʛʫʨʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʪʦʯʝʢ, ʣʠʥʠʡ, 

ʧʦʚʝʨʭʥʦʩʪʝʡ, ʠʟʫʯʘʶʪʩʷ ʧʦ ʠʭ ʧʣʦʩʢʠʤ ʠʟʦʙʨʘʞʝʥʠʷʤ ʠʣʠ ʧʨʦʝʢʮʠʷʤ. ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ 

ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʪʨʝʭʤʝʨʥʦʛʦ ʦʙʲʝʢʪʘ ʩ ʝʛʦ 

ʧʣʦʩʢʦʡ ʧʨʦʝʢʮʠʦʥʥʦʡ ʤʦʜʝʣʴʶ. ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʧʨʝʧʦʜʘʚʘʥʠʷ ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ 

ʛʝʦʤʝʪʨʠʠ ʚ ʚʫʟʘʭ ʪʨʝʙʫʶʪ ʤʦʜʝʨʥʠʟʘʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʳʩʰʝʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ, 

ʤʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʥʘʯʝʨʪʘʪʝʣʴʥʘʷ ʛʝʦʤʝʪʨʠʷ ʠ ʠʥʞʝʥʝʨʥʘʷ ʛʨʘʬʠʢʘ. 
 

ʋɼʂ 514.181 
 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʂʦʥʮʝʧʮʠʷ ʤʦʜʝʨʥʠʟʘʮʠʠ ʨʦʩʩʠʡʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʦʜʠʢʪʦʚʘʥʥʦʡ 

ʩʦʮʠʘʣʴʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʤʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤʠ ʈʦʩʩʠʠ, ʦʧʨʝʜʝʣʷʝʪ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʳʡ ʧʦʜʭʦʜ, ʢʘʢ ʦʜʥʦ ʠʟ ʚʘʞʥʳʭ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʧʦʣʦʞʝʥʠʡ ʨʘʟʨʘʙʦʪʢʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ ʩ ʫʯʝʪʦʤ ʧʨʝʜʳʜʫʱʝʛʦ ʦʧʳʪʘ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ɹʦʣʦʥʩʢʦʡ ʜʝʢʣʘʨʘʮʠʠ, 

ʧʨʠʥʷʪʦʡ ʚ 1999 ʛʦʜʫ. ɺ ʜʝʢʣʘʨʘʮʠʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥ ʨʷʜ ʮʝʣʝʡ, ʜʦʩʪʠʞʝʥʠʝ ʢʦʪʦʨʳʭ, ʧʦ 

ʤʥʝʥʠʶ ʫʯʘʩʪʥʠʢʦʚ ɹʦʣʦʥʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʦʟʚʦʣʷʪ ʩʦʟʜʘʪʴ ʝʜʠʥʦʝ ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʝ 

ɽʚʨʦʧʝʡʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ [3]. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʧʨʝʧʦʜʘʚʘʥʠʷ ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ 

ʛʝʦʤʝʪʨʠʠ ʚ ʚʫʟʘʭ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʝʧʦʜʘʚʘʥʠʝ ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ ʚ ʚʫʟʘʭ. 

ʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɸʥʘʣʠʟ ʧʨʦʙʣʝʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ 

ʚʳʩʰʝʡ ʰʢʦʣʝ ʚʝʜʝʪʩʷ ʧʦ ʨʘʟʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: ʚ ʪʨʘʜʠʮʠʦʥʥʦ-ʜʠʜʘʢʪʠʯʝʩʢʦʡ ʪʨʘʢʪʦʚʢʝ 

ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʧʦ ʩʭʝʤʝ çʚʦʩʧʨʠʷʪʠʝ-ʧʦʥʠʤʘʥʠʝ-ʟʘʧʦʤʠʥʘʥʠʝ-ʧʨʠʤʝʥʝʥʠʝè ʩ ʫʧʦʨʦʤ 

ʥʘ ʚʝʨʙʘʣʴʥʳʝ ʠ ʥʘʛʣʷʜʥʳʝ ʤʝʪʦʜʳ (C. B. ɻʦʥʯʘʨʦʚʘ, ʇ. ʗ. ɼʦʨʬ, ʉ. ʀ. ɿʠʥʦʚʴʝʚ, 

ɺ. ʀ. ʗʯʤʝʥʝʚ ʠ ʜʨ.), ʚ ʧʣʘʥʝ ʧʨʦʙʣʝʤʥʦʛʦ ʤʝʪʦʜʘ (ɺ. ɺ. ɼʘʚʳʜʦʚ, ɺ. ʆʢʦʥʴ ʠ ʜʨ.) ʠ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ (ʀ. ʅ. ɸʢʠʤʦʚʘ, 

ɺ. ʇ. ɹʝʩʧʘʣʴʢʦ, ʇ. ʗ. ɻʘʣʴʧʝʨʠʥ, JI. H. ʃʘʥʜʘ, ʅ. ʌ. ʊʘʣʳʟʠʥʘ ʠ ʜʨ.). ɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ 

ʤʝʪʦʜʠʢʠ ʦʙʫʯʝʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ ʦʩʚʝʱʝʥʳ ʚ ʨʘʙʦʪʘʭ 

A. B. ɹʫʙʝʥʥʠʢʦʚʘ, ɺ. ʗ. ɺʦʣʢʦʚʘ, ɺ. ʆ. ɻʦʨʜʦʥʘ, ʀ. ʀ. ʂʦʪʦʚʘ, ʅ. ʌ. ʏʝʪʚʝʨʫʭʠʥʘ ʠ 

ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ. 

ʆʙʫʯʝʥʠʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʪʨʝʙʫʝʪ ʧʝʨʝʜʘʯʠ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ 

ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʯʝʨʪʝʞʝʡ). ʇʨʠʯʝʤ ʯʝʨʪʝʞʠ ʠʣʠ, ʝʩʣʠ ʛʦʚʦʨʠʪʴ 

ʦ ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ, ʵʧʶʨʳ ʪʨʝʙʫʝʪʩʷ ʧʝʨʝʩʳʣʘʪʴ ʚ ʦʙʦʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: ʦʪ 

ʩʪʫʜʝʥʪʘ ʢ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʠ ʩ ʚʥʝʩʝʥʥʳʤʠ ʟʘʤʝʯʘʥʠʷʤʠ ʦʙʨʘʪʥʦ. ʇʨʠʤʝʥʝʥʠʝ 

ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʤʝʪʦʜʠʢ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʤʝʩʪʦ ʦʙʳʯʥʳʭ ʧʦʯʪʦʚʳʭ ʦʪʧʨʘʚʣʝʥʠʡ 

ʜʠʥʘʤʠʯʝʩʢʠʡ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʝʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʥʘ ʧʝʨʝʜʥʠʡ ʧʣʘʥ ʚʳʭʦʜʠʪ ʧʨʦʙʣʝʤʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʦʪʢʘʟʦʤ ʚ ʦʙʫʯʝʥʠʠ ʦʪ ʙʫʤʘʞʥʦʡ 

ʠʥʞʝʥʝʨʥʦʡ ʛʨʘʬʠʢʠ ʠ ʧʝʨʝʚʦʜʦʤ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʢʦʤʧʴʶʪʝʨʥʳʝ ʥʦʩʠʪʝʣʠ 

ʠʥʬʦʨʤʘʮʠʠ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʧʝʨʝʩʳʣʢʘ ʛʨʘʬʠʯʝʩʢʠʭ ʬʘʡʣʦʚ, ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʥʘ 
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ʢʦʤʧʴʶʪʝʨʝ ʚ ʩʠʩʪʝʤʝ AutoCAD, ʥʝ ʙʫʜʝʪ ʚʳʟʳʚʘʪʴ ʥʠʢʘʢʠʭ ʧʨʦʙʣʝʤ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʛʦ, 

ʯʪʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ ʥʝ ʧʨʝʜʧʦʣʘʛʘʶʪ ʧʝʨʝʚʦʜ ʚʩʝʛʦ ʯʝʨʯʝʥʠʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ 

ʧʣʦʩʢʦʩʪʴ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ. 

ʆʩʥʦʚʦʡ ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚ ʚ 

ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʧʨʦʝʢʮʠʷʭ, ʪ. ʝ. ʩʚʦʡʩʪʚʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʬʦʨʤ ʠʟʫʯʘʶʪʩʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦ ʩʘʤʦʤʫ ʯʝʨʪʝʞʫ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʩʪʫʜʝʥʪ ʥʝ ʠʤʝʝʪ ʧʝʨʝʜ ʩʦʙʦʡ 

ʠʟʫʯʘʝʤʳʝ ʦʨʠʛʠʥʘʣʳ, ʘ ʪʦʣʴʢʦ ʠʭ ʧʣʦʩʢʠʝ ʠʟʦʙʨʘʞʝʥʠʷ. ɺ ʵʪʦʤ ʟʘʢʣʶʯʘʝʪʩʷ ʥʘʠʙʦʣʴʰʘʷ 

ʩʣʦʞʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʥʘʫʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʯʝʨʪʘʪʝʣʴʥʘʷ ʛʝʦʤʝʪʨʠʷ ʷʚʣʷʝʪʩʷ 

ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʙʘʟʦʡ ʜʣʷ ʢʫʨʩʘ ʯʝʨʯʝʥʠʷ ʠ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʥʠʤ. 

ʂʫʨʩ ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ ʦʧʠʨʘʝʪʩʷ ʥʘ ʟʥʘʥʠʝ ʦʩʥʦʚ ʵʣʝʤʝʥʪʘʨʥʦʡ ʛʝʦʤʝʪʨʠʠ ï 

ʧʣʘʥʠʤʝʪʨʠʠ ʠ ʩʪʝʨʝʦʤʝʪʨʠʠ, ʧʦʵʪʦʤʫ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʫʜʝʣʷʪʴ ʪʝʤ 

ʦʧʨʝʜʝʣʝʥʠʷʤ ʠ ʪʝʦʨʝʤʘʤ ʵʣʝʤʝʥʪʘʨʥʦʡ ʛʝʦʤʝʪʨʠʠ, ʢʦʪʦʨʳʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʢʫʨʩʝ ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ. ʇʨʠ ʵʪʦʤ ʦʩʦʙʦ ʥʫʞʥʦ ʦʩʪʘʥʦʚʠʪʴʩʷ ʥʘ ʤʝʪʦʜʝ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʤʝʩʪ ʪʦʯʝʢ ʠ ʣʠʥʠʡ. 

ʉʣʝʜʫʝʪ ʥʘʫʯʠʪʴ ʩʪʫʜʝʥʪʦʚ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʩʥʘʯʘʣʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʪ. ʝ. ʤʦʜʝʣʠʨʦʚʘʪʴ 

ʧʦʩʪʘʚʣʝʥʥʫʶ ʟʘʜʘʯʫ ʩʠʣʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʚʦʦʙʨʘʞʝʥʠʷ. ʀ ʪʦʣʴʢʦ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚʩʝ 

ʵʣʝʤʝʥʪʳ ʟʘʜʘʯʠ ʙʫʜʫʪ ʨʘʩʩʪʘʚʣʝʥʳ ʧʦ ʩʚʦʠʤ ʤʝʩʪʘʤ, ʪ. ʝ. ʩʪʫʜʝʥʪ ʫʚʠʜʠʪ ʩʚʦʶ ʟʘʜʘʯʫ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʤʦʞʥʦ ʧʝʨʝʭʦʜʠʪʴ ʢ ʠʟʦʙʨʘʞʝʥʠʶ ʝʝ ʥʘ ʧʣʦʩʢʦʩʪʠ ʤʝʪʦʜʘʤʠ ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ 

ʛʝʦʤʝʪʨʠʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʫʤʝʥʠʶ ʧʨʘʚʠʣʴʥʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ 

ʟʘʜʘʯʠ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʠʟ ʧʨʘʚʠʣʴʥʦ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʚʳʪʝʢʘʝʪ ʚʩʝ ʧʦʩʣʝʜʫʶʱʠʝ 

ʦʧʝʨʘʮʠʠ. 

ʆʩʥʦʚʥʳʤ ʫʯʝʙʥʳʤ ʧʦʩʦʙʠʝʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʧʦ ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ 

ʛʝʦʤʝʪʨʠʠ ʷʚʣʷʝʪʩʷ çʈʘʙʦʯʘʷ ʪʝʪʨʘʜʴè. ʆʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʩʦʩʪʘʚʣʝʥʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 

ʩʪʫʜʝʥʪʳ ʚʳʧʦʣʥʷʣʠ ʨʝʰʝʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʨʘʙʦʯʝʡ ʪʝʪʨʘʜʠ ʠ ʥʝ ʪʨʘʪʠʣʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʧʝʨʝʯʝʨʯʠʚʘʥʠʝ ʛʨʘʬʠʯʝʩʢʦʛʦ ʫʩʣʦʚʠʷ. ʂʨʦʤʝ ʪʦʛʦ, 

ʠʩʢʣʶʯʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʚʝʨʥʦʛʦ ʨʝʰʝʥʠʷ ʚʩʣʝʜʩʪʚʠʝ ʠʩʢʘʞʝʥʠʷ ʛʨʘʬʠʯʝʩʢʦʛʦ ʫʩʣʦʚʠʷ 

ʧʨʠ ʧʝʨʝʯʝʨʯʠʚʘʥʠʠ. 

ʋʩʚʦʝʥʠʶ ʢʫʨʩʘ ʧʦʤʦʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʜʝʣʝʡ, ʢʘʢ ʩʧʝʮʠʘʣʴʥʦ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʜʣʷ 

ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ, ʪʘʢ ʠ ʥʘʪʫʨʘʣʴʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʜʝʪʘʣʝʡ, ʘ ʪʘʢʞʝ ʜʝʤʦʥʩʪʨʘʮʠʷ 

Flash-ʘʥʠʤʘʮʠʡ. ʅʦ ʦʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʣʠʰʢʦʤ ʫʚʣʝʢʘʪʴʩʷ ʤʦʜʝʣʷʤʠ ʥʝ ʩʣʝʜʫʝʪ, ʪʘʢ ʢʘʢ 

ʵʪʦ ʧʨʠʪʦʨʤʘʞʠʚʘʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʤʳʰʣʝʥʠʝ. ʄʦʜʝʣʷʤʠ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʫ ʩʪʫʜʝʥʪʦʚ ʚʩʪʨʝʯʘʶʪʩʷ ʢʘʢʠʝ-

ʣʠʙʦ ʟʘʪʨʫʜʥʝʥʠʷ. 

ʂʘʞʜʳʡ ʫʯʝʙʥʳʡ ʧʨʝʜʤʝʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘʯʝʨʪʘʪʝʣʴʥʘʷ ʛʝʦʤʝʪʨʠʷ, ʥʫʞʜʘʝʪʩʷ ʚ 

ʚʳʨʘʙʦʪʢʝ ʢʦʥʮʝʧʮʠʠ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʫʪʚʝʨʜʠʪ ʩʫʪʴ ʜʘʥʥʦʛʦ ʧʨʝʜʤʝʪʘ ʠ ʙʫʜʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʠʶ ʧʦʜʭʦʜʦʚ ʠ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ. ʄʝʪʦʜ ʦʙʫʯʝʥʠʷ ʧʨʝʜʤʝʪʘ 

ʦʩʥʦʚʘʥ ʥʘ ʦʙʱʝʡ ʜʠʜʘʢʪʠʢʝ, ʧʨʠ ʵʪʦʤ ʜʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʝʦʙʭʦʜʠʤʳʡ 

ʠʩʪʦʯʥʠʢ ʜʠʜʘʢʪʠʢʠ. ʄʝʞʜʫ ʜʠʜʘʢʪʠʢʦʡ ʠ ʤʝʪʦʜʠʢʦʡ ʩʫʱʝʩʪʚʫʝʪ ʪʘʢʦʝ ʩʦʦʪʥʦʰʝʥʠʝ, 

ʢʦʪʦʨʦʝ ʩʫʱʝʩʪʚʫʝʪ ʤʝʞʜʫ ʦʙʱʠʤ ʠ ʯʘʩʪʥʳʤ. ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʝʡʰʠʭ ʟʘʜʘʯ ʜʠʜʘʢʪʠʢʠ 

ʷʚʣʷʝʪʩʷ, ʢʘʢ ʤʦʞʥʦ ʛʣʫʙʞʝ ʦʪʨʘʟʠʪʴ ʦʧʳʪ ʠ ʦʙʦʙʱʝʥʠʷ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʚ ʤʝʪʦʜʠʢʘʭ 

ʦʙʫʯʝʥʠʷ ʧʦ ʦʪʜʝʣʴʥʳʤ ʧʨʝʜʤʝʪʘʤ. 

ʄʝʪʦʜʠʢʘ ʚʳʩʰʝʡ ʰʢʦʣʳ ʦʙʲʝʜʠʥʷʝʪ ʥʘʫʯʥʳʝ ʠ ʫʯʝʙʥʳʝ ʦʩʥʦʚʳ, ʧʨʠ ʵʪʦʤ ʫʯʝʙʥʘʷ 

ʦʩʥʦʚʘ ʚʩʝʛʜʘ ʦʧʠʨʘʝʪʩʷ ʥʘ ʥʘʫʯʥʫʶ ʦʩʥʦʚʫ. ʄʝʪʦʜʠʢʘ ʦʙʫʯʝʥʠʷ ʚʳʪʝʢʘʝʪ ʠʟ ʥʘʫʯʥʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʠ ʤʝʪʦʜʦʚ. ʅʘʫʯʥʳʡ ʤʝʪʦʜ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʪʴ, ʯʪʦ ʝʩʪʴ ʚʦʟʤʦʞʥʦʝ ʠ 

ʯʪʦ ʥʝʚʦʟʤʦʞʥʦʝ ʚ ʥʘʫʢʝ. 

ʄʝʪʦʜʠʯʝʩʢʘʷ ʩʪʦʨʦʥʘ ʚʝʜʝʥʠʷ ʣʝʢʮʠʠ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʪʚʦʨʯʝʩʢʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʪʝʦʨʠʠ ʦʙʫʯʝʥʠʷ. 

ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦʙʳ ʢʘʞʜʦʝ ʟʘʥʷʪʠʝ ʙʳʣʦ 

ʠʥʪʝʨʝʩʥʳʤ, ʪʘʢʠʤ ʢʦʪʦʨʦʝ ʚʳʟʳʚʘʝʪ ʫ ʩʣʫʰʘʪʝʣʝʡ ʞʝʣʘʥʠʝ ʛʣʫʙʠʥʥʦʛʦ ʧʦʩʪʠʞʝʥʠʷ ʩʫʪʠ 

ʧʨʝʜʤʝʪʘ. 
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ʀʩʭʦʜʷ ʠʟ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʦʙʫʯʝʥʠʷ, ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ ʤʦʞʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʜʠʜʘʢʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ 

ʫʯʝʙʥʳʭ ʟʘʜʘʯ. 

ɿʘʜʘʯʠ ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ ʩʦʜʝʨʞʘʪ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʩʣʦʞʥʦʩʪʠ ï ʥʘʯʠʥʘʷ ʩ 

ʧʨʦʩʪʳʭ ʫʯʝʙʥʳʭ ʟʘʜʘʯ ʠ ʟʘʢʘʥʯʠʚʘʷ ʚʳʷʚʣʝʥʠʝʤ ʠ ʨʝʰʝʥʠʝʤ ʦʨʠʛʠʥʘʣʴʥʳʭ, ʧʨʦʝʢʪʥʦ-

ʧʨʠʢʣʘʜʥʳʭ ʚʦʧʨʦʩʦʚ. ʇʨʦʙʣʝʤʥʦʝ ʦʙʫʯʝʥʠʝ ʪʨʝʙʫʝʪ ʦʪ ʩʪʫʜʝʥʪʦʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ 

ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʠʩʢʘ. 

ɼʘʚʥʦ ʩʫʱʝʩʪʚʫʶʪ ʦʙʫʯʘʶʱʠʝ ʩʠʩʪʝʤʳ, ʧʨʝʜʣʘʛʘʶʱʠʝ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ ʠ ʪʝʩʪʦʚʳʝ 

ʟʘʜʘʥʠʷ ʚ ʚʠʜʝ ʪʝʢʩʪʦʚ ʠ ʠʟʦʙʨʘʞʝʥʠʡ; ʠʥʬʦʨʤʘʮʠʷ ʚ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʠʤʝʝʪ ʣʠʥʝʡʥʫʶ ʠʣʠ 

ʜʨʝʚʦʚʠʜʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʚʘʨʠʘʥʪʘʭ ʧʨʠʤʝʥʷʶʪʩʷ ʛʠʧʝʨʪʝʢʩʪ ʠ ʩʨʝʜʩʪʚʘ 

ʤʫʣʴʪʠʤʝʜʠʘ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʦʙʫʯʘʝʤʳʤ. ɸʚʪʦʨ ʟʥʘʢʦʤ 

ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʵʣʝʢʪʨʦʥʥʳʤʠ ʫʯʝʙʥʳʤʠ ʧʦʩʦʙʠʷʤʠ ʧʦ ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ. ʈʘʟʣʠʯʠʝ 

ʤʝʞʜʫ ʥʠʤʠ ʩʦʩʪʦʠʪ ʚ ʦʩʥʦʚʥʦʤ ʚ ʨʘʩʧʦʣʦʞʝʥʠʠ ʪʝʤ ʠ ʢʘʯʝʩʪʚʝ ʠʣʣʶʩʪʨʘʪʠʚʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. ʄʦʞʥʦ ʫʧʦʤʷʥʫʪʴ ʨʘʙʦʪʫ [1], ʛʜʝ ʧʦʩʪʘʚʣʝʥʘ ʧʨʦʙʣʝʤʘ ʧʦʚʳʰʝʥʠʷ ʥʘʛʣʷʜʥʦʩʪʠ 

ʠ ʧʨʝʜʣʦʞʝʥʳ ʧʨʦʩʪʳʝ ʠ ʵʬʬʝʢʪʠʚʥʳʝ ʩʨʝʜʩʪʚʘ ʚʠʟʫʘʣʠʟʘʮʠʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ. ʇʦʟʜʥʝʝ ʧʦʷʚʠʣʠʩʴ ʩʠʩʪʝʤʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʚʳʧʦʣʥʷʪʴ ʨʝʰʝʥʠʝ 

ʛʨʘʬʠʯʝʩʢʠ ʥʘ ʵʢʨʘʥʝ ʢʦʤʧʴʶʪʝʨʘ, ʚ ʢʘʯʝʩʪʚʝ ʦʪʚʝʪʘ ʦʙʫʯʘʝʤʳʡ ʜʦʣʞʝʥ ʙʳʣ ʫʢʘʟʘʪʴ ʦʜʥʫ 

ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʪʦʯʝʢ ʩʚʦʝʛʦ ʯʝʨʪʝʞʘ (ʦʜʥʘ ʠʟ ʧʝʨʚʳʭ ʨʘʙʦʪ ʪʘʢʦʛʦ ʨʦʜʘ [2]). ɿʘʩʣʫʞʠʚʘʝʪ 

ʚʥʠʤʘʥʠʷ ʪʘʢʞʝ ʵʣʝʢʪʨʦʥʥʘʷ ʩʠʩʪʝʤʘ ʦʙʫʯʝʥʠʷ [3], ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʘʷ ʢʦʤʧʣʝʢʩʥʳʡ 

ʧʦʜʭʦʜ ʢ ʦʙʫʯʝʥʠʶ ʢʦʤʧʴʶʪʝʨʥʳʤ ʩʨʝʜʩʪʚʘʤ ʯʝʨʯʝʥʠʷ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʝ ʠʟʫʯʝʥʠʝ ʜʚʫʤʝʨʥʳʭ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʧʦʩʪʨʦʝʥʠʡ. 

ʅʦ ʜʘʞʝ ʚ ʣʫʯʰʠʭ ʠʟ ʠʟʚʝʩʪʥʳʭ ʘʚʪʦʨʫ ʩʠʩʪʝʤ ʧʦʩʪʨʦʝʥʠʷ ʥʘ ʧʣʦʩʢʦʩʪʠ ʧʦ ʤʝʪʦʜʫ ʄʦʥʞʘ 

ʥʝ ʧʦʨʦʞʜʘʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʙʲʝʤʥʳʭ ʦʙʲʝʢʪʦʚ.  

ʇʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʘʚʪʦʨʘ ʨʘʟʨʘʙʦʪʘʥʦ ʥʝʩʢʦʣʴʢʦ ʚʝʨʩʠʡ ʦʙʫʯʘʶʱʝʡ ʩʠʩʪʝʤʳ, 

ʧʦʟʚʦʣʷʶʱʝʡ ʚʳʧʦʣʥʷʪʴ ʧʦʩʪʨʦʝʥʠʷ ʥʘ ʵʧʶʨʝ ʄʦʥʞʘ ʠ ʧʨʠ ʵʪʦʤ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʨʦʞʜʘʪʴ 

ʪʨʝʭʤʝʨʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙʲʝʢʪʦʚ ʠ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʚ ʘʢʩʦʥʦʤʝʪʨʠʠ. ʉʠʩʪʝʤʘ 

ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʢʘʢ ʜʣʷ ʨʘʙʦʪʳ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʪʘʢ ʠ ʚ ʨʝʞʠʤʝ 

ʧʨʦʠʛʨʳʚʘʥʠʷ ʦʙʫʯʘʶʱʠʭ ʫʨʦʢʦʚ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʫʨʦʢʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʡ ʷʟʳʢ, 

ʦʧʠʩʳʚʘʶʱʠʡ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʠʛʫʨʳ ʠ ʦʧʝʨʘʮʠʠ ʥʘʜ ʥʠʤʠ. ʋʨʦʢʠ ʤʦʛʫʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ 

ʢʘʢ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʢʩʪʦʚʦʛʦ ʨʝʜʘʢʪʦʨʘ, ʪʘʢ ʠ ʚ ʨʝʞʠʤʝ ʟʘʧʦʤʠʥʘʥʠʷ ʜʝʡʩʪʚʠʡ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. ʇʨʠ ʵʪʦʤ ʢʘʞʜʦʡ ʦʧʝʨʘʮʠʠ ʥʘʜ ʦʙʲʝʢʪʘʤʠ ʩʪʘʚʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʦʜʥʦ ʠʣʠ 

ʥʝʩʢʦʣʴʢʦ ʧʨʝʜʣʦʞʝʥʠʡ ʫʧʦʤʷʥʫʪʦʛʦ ʚʳʰʝ ʷʟʳʢʘ. 

ɺʥʝʜʨʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʧʨʠʦʙʨʝʪʘʝʪ ʩʝʛʦʜʥʷ ʦʩʦʙʫʶ 

ʘʢʪʫʘʣʴʥʦʩʪʴ. ʇʨʦʛʨʝʩʩ ʯʝʣʦʚʝʯʝʩʪʚʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʨʦʚʥʝʤ ʨʘʟʚʠʪʠʷ ʝʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ 

ʩʠʣ ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʠʥʪʝʣʣʝʢʪʦʤ ʯʝʣʦʚʝʢʘ, ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʦʪʦʨʦʛʦ ʧʨʝʜʲʷʚʣʷʶʪʩʷ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ; ʘʜʝʢʚʘʪʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʠ ʦʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʥʠʤʘʥʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʚʨʝʤʝʥʠ; ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ. 

ʎʝʣʷʤʠ ʛʨʘʬʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʚʳʢʦʚ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʥʠʡ, ʥʘʯʘʣʴʥʳʭ ʥʘʚʳʢʦʚ ʨʘʙʦʪʳ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʨʝʜʘʢʪʦʨʝ 

/ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʛʨʘʬʠʢʘ/, ʘʥʘʣʠʟʘ ʚʝʨʙʘʣʴʥʦ-ʚʠʟʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ /ʧʨʦʝʢʮʠʦʥʥʘʷ 

ʛʨʘʬʠʢʘ/, ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʧʨʠ ʩʦʟʜʘʥʠʠ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 

/ʤʘʰʠʥʥʘʷ ʛʨʘʬʠʢʘ/. ʋʯʝʙʥʳʝ ʧʨʦʛʨʘʤʤʳ ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʝʨʙʘʣʴʥʦ-ʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʤʳʰʣʝʥʠʷ, ʘ ʨʘʟʚʠʪʠʝ 

ʝʛʦ ʣʦʛʠʢʦ-ʦʙʨʘʟʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʥʝ ʧʨʠʥʠʤʘʝʪʩʷ ʚʦ ʚʥʠʤʘʥʠʝ. ɹʦʣʝʝ ʪʦʛʦ, ʚ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʠʜʝʪ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʩʦʢʨʘʱʝʥʠʝ ʦʙʲʝʤʘ ʜʠʩʮʠʧʣʠʥ, ʨʘʟʚʠʚʘʶʱʠʭ ʚʦʩʧʨʠʷʪʠʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʙʨʘʟʥʦʛʦ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʥʘʯʠʥʘʪʴ ʚ 

ʙʦʣʝʝ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ, ʯʝʤ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ɺ ʨʝʬʦʨʤʠʨʦʚʘʥʠʠ 

ʥʘʯʘʣʴʥʦʛʦ, ʩʨʝʜʥʝʛʦ ʠ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ 

ʥʝʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ. ʉʣʝʜʩʪʚʠʝʤ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʥʝʨʘʟʚʠʪʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʩʪʫʜʝʥʪʦʚ ʧʝʨʚʳʭ ʜʚʫʭ ʢʫʨʩʦʚ. 
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ʌʦʨʤʠʨʦʚʘʥʠʝ ʥʘʚʳʢʦʚ ʚʦʩʧʨʠʷʪʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘʯʠʥʘʝʪʩʷ ʩ ʠʟʫʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ 

ʛʝʦʤʝʪʨʠʠ, ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ, ʠʥʞʝʥʝʨʥʦʡ ʛʨʘʬʠʢʠ ʠ ʉɸʇʈ. ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʝ 

ʧʨʠʥʮʠʧʳ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚʦʩʧʨʠʷʪʠʶ ʧʨʦʩʪʨʘʥʩʪʚʘ ʦʩʥʦʚʳʚʘʣʠʩʴ ʥʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʦʤ ʦʙʲʝʤʝ ʫʯʝʙʥʦʡ ʥʘʛʨʫʟʢʠ. ʇʦʜʦʙʥʳʡ ʧʦʜʭʦʜ ʩʝʙʷ ʦʧʨʘʚʜʳʚʘʣ, 

ʦʜʥʘʢʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʩʦʢʨʘʱʝʥʠʝ ʦʙʲʝʤʘ ʜʠʩʮʠʧʣʠʥʳ ʧʨʠʚʝʣʦ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ 

ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʧʦʜʛʦʪʦʚʢʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʫʨʩ ʯʝʨʯʝʥʠʷ ʠʩʢʣʶʯʝʥ ʠʟ ʧʨʦʛʨʘʤʤʳ 

ʩʨʝʜʥʝʡ ʰʢʦʣʳ ʠ ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ ʩʦʢʨʘʱʝʥ ʦʙʲʝʤ ʯʘʩʦʚ ʠʥʞʝʥʝʨʥʦʡ ʛʨʘʬʠʢʠ ʚ ʩʨʝʜʥʠʭ 

ʩʧʝʮʠʘʣʴʥʳʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ. ʕʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʣʦ ʚʦʟʤʦʞʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʤʳʩʣʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʨʘʟʚʠʪʠʷ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʦʙʫʩʣʦʚʠʣʘ ʦʩʪʨʫʶ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 
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ʅʝʢʦʪʦʨʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ,  

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ ʚ ʚʘʢʫʫʤʝ 

ɸʢʦʧʦʚ ɺ. ɺ. 
ɸʢʦʧʦʚ ɺ. ɺ. ʅʝʢʦʪʦʨʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ ʚ ʚʘʢʫʫʤʝ 

ɸʢʦʧʦʚ ɺʘʯʘʢʘʥ ɺʘʛʨʘʤʦʚʠʯ / Akopov Vachakan Vagramovich ï ʫʯʠʪʝʣʴ ʬʠʟʠʢʠ, 

ʄʆʋ ʉʆʐ ˉ 6, ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʢʨʘʡ, ʂʫʨʩʢʠʡ ʨʘʡʦʥ, ʩ. ʇʦʣʪʘʚʩʢʦʝ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʵʪʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ 

ʚʝʣʠʯʠʥ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʣɻʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ ʚ ʚʘʢʫʫʤʝ. ʕʪʠ ʩʦʦʪʥʦʰʝʥʠʷ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʫʛʣʫʙʣʝʥʥʦʛʦ ʠʟʫʯʝʥʠʷ ʫʯʘʱʠʤʠʩʷ ʵʣʝʢʪʨʦʩʪʘʪʠʢʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʨʷʞʝʥʥʘʷ ʯʘʩʪʠʮʘ, ʧʣʦʩʢʠʡ ʢʦʥʜʝʥʩʘʪʦʨ, ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ, 

ʩʦʦʪʥʦʰʝʥʠʷ, ʨʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ, ʩʢʦʨʦʩʪʴ. 

 

çʇʫʩʪʴ ʟʘʨʷʞʝʥʥʘʷ ʯʘʩʪʠʮʘ q, ʧʨʦʡʜʷ ʫʩʢʦʨʷʶʱʫʶ ʨʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ U0, ʚʣʝʪʘʝʪ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʧʣʘʩʪʠʥʘʤʠ ʧʣʦʩʢʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ ʧʘʨʘʣʣʝʣʴʥʦ ʠʤ ʩ ʥʝʢʦʪʦʨʦʡ 

ʩʢʦʨʦʩʪʴʶ v0. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʣʘʩʪʠʥʘʤʠ - d, ʜʣʠʥʘ ʧʣʘʩʪʠʥ - l, ʥʘʧʨʷʞʝʥʠʝ ʥʘ 

ʧʣʘʩʪʠʥʘʭ - U. ʇʨʠ ʵʪʦʤ ʟʘʨʷʞʝʥʥʘʷ ʯʘʩʪʠʮʘ ʩʤʝʩʪʠʪʩʷ ʦʪ ʛʦʨʠʟʦʥʪʘʣʠ ʥʘ ʨʘʩʩʪʦʷʥʠʝ S ʠ 

ʧʨʠʦʙʨʝʪʝʪ ʥʝʢʦʪʦʨʫʶ ʩʢʦʨʦʩʪʴ v (ʨʠʩ. 1). 
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ɿʘʨʷʞʝʥʥʘʷ ʯʘʩʪʠʮʘ ʚ ʧʣʦʩʢʦʤ ʢʦʥʜʝʥʩʘʪʦʨʝ ʙʫʜʝʪ ʜʚʠʛʘʪʴʩʷ ʧʦ ʧʘʨʘʙʦʣʝ. ʅʘ 

ʟʘʨʷʞʝʥʥʫʶ ʯʘʩʪʠʮʫ ʚ ʢʦʥʜʝʥʩʘʪʦʨʝ ʜʝʡʩʪʚʫʝʪ ʧʦʩʪʦʷʥʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʠʣʘ 
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çʇʨʠ ʜʚʠʞʝʥʠʠ ʟʘʨʷʞʝʥʥʦʡ ʯʘʩʪʠʮʳ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʝʞʜʫ ʧʣʘʩʪʠʥʘʤʠ ʧʣʦʩʢʦʛʦ 
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ʈʘʙʦʪʘ ɸ, ʩʦʚʝʨʰʘʝʤʘʷ ʩʠʣʘʤʠ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʧʦʣʷ ʥʘʜ ʟʘʨʷʜʦʤ q, ʨʘʚʥʘ ʨʘʟʥʦʩʪʠ 

ʥʘʯʘʣʴʥʦʛʦ ʠ ʢʦʥʝʯʥʦʛʦ ʟʥʘʯʝʥʠʡ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʟʘʨʷʜʘ, ʠʣʠ, ʢʦʨʦʯʝ, ʨʘʚʥʘ ʫʙʳʣʠ 
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ʈʠʩ. 1. 
 

ɿʘʜʘʯʘ 1. ɿʘʨʷʞʝʥʥʘʷ ʯʘʩʪʠʮʘ, ʧʨʦʡʜʷ ʫʩʢʦʨʷʶʱʫʶ ʨʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ 6 ʢɺ, ʚʣʝʪʘʝʪ 

ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʧʣʘʩʪʠʥʘʤʠ ʢʦʥʜʝʥʩʘʪʦʨʘ ʩʦ ʩʢʦʨʦʩʪʴʶ 3Ö10
7 
ʤ/ʩ. ʂ ʧʣʘʩʪʠʥʘʤ 

ʧʨʠʣʦʞʝʥʘ ʨʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ 300 ɺ. ʂʘʢʫʶ ʩʢʦʨʦʩʪʴ ʙʫʜʝʪ ʠʤʝʪʴ ʟʘʨʷʞʝʥʥʘʷ ʯʘʩʪʠʮʘ ʚ 

ʤʦʤʝʥʪ ʚʳʣʝʪʘ ʠʟ ʢʦʥʜʝʥʩʘʪʦʨʘ? 

 

ɼʘʥʦ: 

U0=6 ʢɺ=6Ö10
3 
ɺ 

U=300 ɺ 

v0=3Ö10
7 
ʤ/ʩ 

ʈʝʰʝʥʠʝ: 

ɺʦʩʧʦʣʴʟʫʝʤʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ: 
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0 +=
U

U
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ʇʦʜʩʪʘʚʣʷʷ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʠʤ: 

1
106

300
103

3

7 +
Ö

ÖÖ=n  ʤ/ʩ º 3,1Ö10
7 
ʤ/ʩ.  

 

v - ? 

ʆʪʚʝʪ: v º 3,1Ö10
7 
ʤ/ʩ. 

 

ɿʘʜʘʯʘ 2. ɿʘʨʷʞʝʥʥʘʷ ʯʘʩʪʠʮʘ, ʧʨʦʡʜʷ ʫʩʢʦʨʷʶʱʫʶ ʨʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ 10 ʢɺ, 

ʚʣʝʪʘʝʪ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʧʣʘʩʪʠʥʘʤʠ ʢʦʥʜʝʥʩʘʪʦʨʘ ʩʦ ʩʢʦʨʦʩʪʴʶ 2Ö10
7 
ʤ/ʩ. ʂʘʢʦʚʦ 

ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʧʣʘʩʪʠʥʘʭ ʢʦʥʜʝʥʩʘʪʦʨʘ, ʝʩʣʠ ʟʘʨʷʞʝʥʥʘʷ ʯʘʩʪʠʮʘ ʚʳʣʝʪʘʝʪ ʠʟ ʢʦʥʜʝʥʩʘʪʦʨʘ 

ʩʦ ʩʢʦʨʦʩʪʴʶ 2,1Ö10
7 
ʤ/ʩ? 

 

 

 

 

 

 

 

 

 

 

 

 



 

12 

 

ɼʘʥʦ: 

U0=10 ʢɺ=10
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v0=2Ö107 ʤ/ʩ 

ʈʝʰʝʥʠʝ: 
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æ
æ

ç

å
-=

n

n
UU  

ʇʦʜʩʪʘʚʣʷʷ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʠʤ: 

.1101
)102(

)101,2(
10 3

7

27
4 ʢɺɺɺU ººöö

÷

õ
ææ
ç

å
-

Ö

Ö
=  

 

U - ? 

ʆʪʚʝʪ: Uº 1 ʢɺ. 

 

ɿʘʜʘʯʘ 3. ɺ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʧʣʘʩʪʠʥʘʤʠ ʧʣʦʩʢʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ ʚʣʝʪʘʝʪ ʟʘʨʷʞʝʥʥʘʷ 

ʯʘʩʪʠʮʘ. ʇʨʦʡʜʷ ʨʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ ʤʝʞʜʫ ʧʣʘʩʪʠʥʘʤʠ, ʯʘʩʪʠʮʘ ʩʤʝʱʘʝʪʩʷ ʥʘ 4 ʩʤ. 

ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʣʘʩʪʠʥʘʤʠ 1 ʩʤ ʠ ʜʣʠʥʘ ʧʣʘʩʪʠʥ 6 ʩʤ. ʅʘʡʪʠ 

0U

U
, ʛʜʝ U0 ï ʫʩʢʦʨʷʶʱʘʷ 

ʨʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ ʠ U ï ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʧʣʘʩʪʠʥʘʭ. 

 

ɼʘʥʦ: 

S = 4 ʩʤ 

d = 1 ʩʤ  

l = 6 ʩʤ 

ʈʝʰʝʥʠʝ: 

ɺʦʩʧʦʣʴʟʫʝʤʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ: 

2

0

4

l

Sd

U

U
= . 

ʇʦʜʩʪʘʚʣʷʷ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʠʤ: 

9

4

36

16

6

144
2

0

==
ÖÖ

=
U

U
. 

 

0U

U
- ? 

ʆʪʚʝʪ: 
9

4

0

=
U

U
. 

 

ʃʠʪʝʨʘʪʫʨʘ 

 

1. ʌʨʘʜʢʠʥ ɺ. ɽ., ʃʝʙʝʜʝʚʘ ʀ. ʖ. ʐʢʦʣʴʥʘʷ ʬʠʟʠʢʘ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ. 2006. 187 ʩ. 
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ʈʘʩʯʝʪ ʤʘʛʥʠʪʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ  

ʩʭʝʤ ʩʦʝʜʠʥʝʥʠʷ ʠʥʜʫʢʪʠʚʥʦʩʪʝʡ ʙʝʟ ʚʟʘʠʤʦʠʥʜʫʢʮʠʠ 

ɸʢʦʧʦʚ ɺ. ɺ. 
ɸʢʦʧʦʚ ɺ. ɺ. ʈʘʩʯʝʪ ʤʘʛʥʠʪʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʩʭʝʤ ʩʦʝʜʠʥʝʥʠʷ ʠʥʜʫʢʪʠʚʥʦʩʪʝʡ ʙʝʟ ʚʟʘʠʤʦʠʥʜʫʢʮʠʠ 

ɸʢʦʧʦʚ ɺʘʯʘʢʘʥ ɺʘʛʨʘʤʦʚʠʯ / Akopov Vachakan Vagramovich ï ʫʯʠʪʝʣʴ ʬʠʟʠʢʠ, 

ʄʆʋ ʉʆʐ ˉ 6, ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʢʨʘʡ, ʂʫʨʩʢʠʡ ʨʘʡʦʥ, ʩ. ʇʦʣʪʘʚʩʢʦʝ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʨʘʩʯʝʪ ʤʘʛʥʠʪʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʩʭʝʤ 

ʩʦʝʜʠʥʝʥʠʷ ʠʥʜʫʢʪʠʚʥʦʩʪʝʡ ʙʝʟ ʚʟʘʠʤʦʠʥʜʫʢʮʠʠ. ʕʪʠ ʬʦʨʤʫʣʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳʤʠ ʧʨʠ 

ʨʘʩʯʝʪʘʭ ʤʘʛʥʠʪʥʳʭ ʮʝʧʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʛʥʠʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʤʘʛʥʠʪʥʳʡ ʧʦʪʦʢ, ʠʥʜʫʢʪʠʚʥʦʩʪʴ, 

ʤʘʛʥʠʪʦʜʚʠʞʫʱʘʷ ʩʠʣʘ, ʚʟʘʠʤʦʠʥʜʫʢʮʠʷ. 

 

ʂʘʪʫʰʢʠ ʠʥʜʫʢʪʠʚʥʦʩʪʠ, ʪʘʢ ʞʝ ʢʘʢ ʨʝʟʠʩʪʦʨʳ ʠ ʢʦʥʜʝʥʩʘʪʦʨʳ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʟʘʜʘʥʥʦʡ 

ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʤʦʞʥʦ ʚʢʣʶʯʘʪʴ ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʘʢ ʠ ʧʘʨʘʣʣʝʣʴʥʦ. ʇʨʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʩʦʝʜʠʥʝʥʠʠ ʠʥʜʫʢʪʠʚʥʦʩʪʝʡ ʙʝʟ ʚʟʘʠʤʦʠʥʜʫʢʮʠʠ, ʠʭ ʦʙʱʘʷ 

ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʨʘʚʥʘ ʩʫʤʤʝ ʠʥʜʫʢʪʠʚʥʦʩʪʝʡ [1, ʩ. 42]:  

 

Lʦʙʱ = nLLL +++ ...21 ,  (1) 

ɸ ʧʨʠ ʧʘʨʘʣʣʝʣʴʥʦʤ ʩʦʝʜʠʥʝʥʠʠ ʠʥʜʫʢʪʠʚʥʦʩʪʝʡ ʧʦʣʫʯʠʤ ʚʦʪ ʪʘʢ [1, ʩ. 42]: 

 



 

14 

 

 

nʦʙʱ LLLL

1
...

111

21

+++= ,   (2) 

ʂʘʢʦʚʦ ʦʙʱʝʝ ʤʘʛʥʠʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʥʜʫʢʪʠʚʥʦʩʪʝʡ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʩʭʝʤ 

ʩʦʝʜʠʥʝʥʠʷ ʙʝʟ ʚʟʘʠʤʦʠʥʜʫʢʮʠʠ? 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʠʥʜʫʢʪʠʚʥʦʩʪʝʡ. 

ʄʘʛʥʠʪʦʜʚʠʞʫʱʘʷ ʩʠʣʘ ʤʘʛʥʠʪʥʦʡ ʮʝʧʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ n ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ 

ʠʥʜʫʢʪʠʚʥʦʩʪʝʡ ʨʘʚʥʘ: 

( ) ( )
nmmmʦʙʱm FFFF +++= ...

21

.   (3) 

ʄʘʛʥʠʪʥʳʡ ʧʦʪʦʢ ʠʥʜʫʢʮʠʠ ʧʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʩʦʝʜʠʥʝʥʠʠ ʝʩʪʴ ʚʝʣʠʯʠʥʘ 

ʧʦʩʪʦʷʥʥʘʷ, ʪ. ʝ.: 

ʌ1 = ʌ2 =é= ʌn = ʌ,   (4) 

ʆʙʦʟʥʘʯʠʚ ʯʝʨʝʟ (Rm)ʦʙ ɦʩʫʤʤʫ ʤʘʛʥʠʪʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʠʥʜʫʢʪʠʚʥʦʩʪʝʡ ʠ ʩ ʫʯʝʪʦʤ, 

ʯʪʦ 

(Rm)ʦʙ ɦ= 
( )

ʌ

F
ʦʙʱm

,    (5) 

ʙʫʜʝʤ ʠʤʝʪʴ 

1

1

1 ʌ

F
R

m

m = , 

2

2

2 ʌ

F
R

m

m =  ʠ (Rm)n = 
( )

n

nm

ʌ

F
.   (6) 
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ʀʩʧʦʣʴʟʫʷ ʚʳʨʘʞʝʥʠʷ (3), (4), (5) ʠ (6), ʧʦʣʫʯʠʤ: 

ʌ(Rm)ʦʙʱ = ʌRm1 + ʌRm2 +é+ ʌ(Rm)n. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʌ̧ 0,ʙʫʜʝʤ ʠʤʝʪʴ: 

( ) ( )
nmmm

ʧʦʩʣ

ʦʙʱm RRRR +++= ...
21

. (7) 

ʈʘʩʩʤʦʪʨʠʤ ʧʘʨʘʣʣʝʣʴʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʠʥʜʫʢʪʠʚʥʦʩʪʝʡ. 

ʄʘʛʥʠʪʥʳʡ ʧʦʪʦʢ ʠʥʜʫʢʮʠʠ ʤʘʛʥʠʪʥʦʡ ʮʝʧʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ n ʧʘʨʘʣʣʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ 

ʠʥʜʫʢʪʠʚʥʦʩʪʝʡ ʨʘʚʝʥ: 

ʌ = ʌ1 + ʌ2 +é+ʌn .   (8) 

ʄʘʛʥʠʪʦʜʚʠʞʫʱʘʷ ʩʠʣʘ ʤʘʛʥʠʪʥʦʡ ʮʝʧʠ ʧʨʠ ʧʘʨʘʣʣʝʣʴʥʦʤ ʩʦʝʜʠʥʝʥʠʠ ʝʩʪʴ ʚʝʣʠʯʠʥʘ 

ʧʦʩʪʦʷʥʥʘʷ, ʪ. ʝ.: 

( ) ( )
nmmmʦʙʱm FFFF ==== ...

21
.   (9) 

ʀʟ ʚʳʨʘʞʝʥʠʷ (5) ʠ (6) ʙʫʜʝʤ ʠʤʝʪʴ:  

ʌ = 
( )

( )
ʦʙʱm

ʦʙʱm

R

F
, ʌ1 = 

1

1

m

m

R

F
 ʌ2 = 

2

2

m

m

R

F
 ʠ ʌn = 

( )
( )

nm

nm

R

F
   (10)  

ʀʩʧʦʣʴʟʫʷ ʚʳʨʘʞʝʥʠʷ (8), (9) ʠ (10), ʧʦʣʫʯʠʤ: 

( ) ( )
nm

m

m

m

m

m

ʦʙʱm

m

R

F

R

F

R

F

R

F
+++= ...

21

. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ Fm ̧  0, ʙʫʜʝʤ ʠʤʝʪʴ: 

( ) ( )
nmmm

ʧʘʨ

ʦʙʱm
RRRR

1
...

111

21

+++= .  (11)  

ʇʨʠ ʧʘʨʘʣʣʝʣʴʥʦʤ ʩʦʝʜʠʥʝʥʠʠ ʦʙʱʝʝ ʤʘʛʥʠʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʢʘʟʳʚʘʝʪʩʷ ʤʝʥʴʰʝ, 

ʯʝʤ ʥʘʠʤʝʥʴʰʠʡ ʠʟ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʤʘʛʥʠʪʥʦʡ ʮʝʧʠ. 

ʂʘʢ ʚʠʜʠʤ, ʬʦʨʤʫʣʳ ʜʣʷ ʧʦʜʩʯʝʪʘ ʦʙʱʠʭ ʤʘʛʥʠʪʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʠʥʜʫʢʪʠʚʥʦʩʪʝʡ 

ʢʘʪʫʰʝʢ, ʩʦʝʜʠʥʝʥʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠʣʠ ʧʘʨʘʣʣʝʣʴʥʦ ʠ ʥʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʤʝʞʜʫ 

ʩʦʙʦʡ, ʩʦʚʝʨʰʝʥʥʦ ʪʦʞʜʝʩʪʚʝʥʥʳ ʩ ʬʦʨʤʫʣʘʤʠ ʦʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʮʝʧʠ ʧʨʠ 

ʧʦʜʦʙʥʦʤ ʩʦʝʜʠʥʝʥʠʠ ʨʝʟʠʩʪʦʨʦʚ. 

ɿʘʜʘʯʘ 1. ɼʚʝ ʢʘʪʫʰʢʠ ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʩʥʘʯʘʣʘ ʩʦʝʜʠʥʝʥʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʘ ʟʘʪʝʤ 

ʧʘʨʘʣʣʝʣʴʥʦ. ʀʟʚʝʩʪʥʦ, ʯʪʦ d1=2,8 ʩʤ, l1=13,2 ʩʤ, N1=800 ʚʠʪʢʦʚ ʠ d2=3,2 ʩʤ, l2=14,2 ʩʤ, 

N2=800 ʚʠʪʢʦʚ. ʅʘʡʪʠ ʦʪʥʦʰʝʥʠʝ ʦʙʱʠʭ ʠʥʜʫʢʪʠʚʥʦʩʪʝʡ ʧʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ 

ʧʘʨʘʣʣʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʢʘʪʫʰʢʘʭ ʠʥʜʫʢʪʠʚʥʦʩʪʠ. 

 

ɼʘʥʦ: ʉʀ: ʈʝʰʝʥʠʝ: 

d1=2,8 ʩʤ; 

l1=13,2 ʩʤ;  

N1=800 ʚʠʪʢʦʚ; 

d2=3,2 ʩʤ; 

l2=14,2 ʩʤ; 

N2=800 ʚʠʪʢʦʚ. 

= 2,8Ö 10
-2 
ʤ; 

= 13,2Ö 10
-2 
ʤ; 

 

= 3,2Ö 10
-2 
ʤ; 

= 14,2Ö 10
-2 
ʤ. 

 

ʀʥʜʫʢʪʠʚʥʦʩʪʴ ʢʘʪʫʰʝʢ ʦʧʨʝʜʝʣʠʤ ʧʦ 

ʬʦʨʤʫʣʝ: 

L = 
^

sN ÖÖ 2

0m
, 

ʛʜʝ S = 
4

2dp
 ʠ 

-Ö= -

ʤ

ɻʥ6

0 10257,1m  ʤʘʛʥʠʪʥʘʷ 

ʧʦʩʪʦʷʥʥʘʷ. 

ʇʦʜʩʪʘʚʣʷʷ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʚʳʯʠʩʣʠʤ 

ʠʥʜʫʢʪʠʚʥʦʩʪʠ: 

 

( )
( )

?-

ʧʘʨʦʙʱ

ʧʦʩʣʦʙʱ

L

L
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( ) ( )
ɻʥ

ʤ

ʤ
ʤ

ɻʥ

L 3

2

2226

1 1075,3
102,134

108,214,380010257,1
-

-

--

Ö=
ÖÖ

ÖÖÖÖÖ

=  

( ) ( )
ɻʥ

ʤ

ʤ
ʤ

ɻʥ

L 3

2

2226

2 1055,4
102,144

102,314,380010257,1
-

-

--

Ö=
ÖÖ

ÖÖÖÖÖ

= . 

ɺʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʚʳʨʘʞʝʥʠʝʤ (1), ʥʘʡʜʝʤ: 

( ) .103,81055,41075,3 333 ɻʥɻʥɻʥL
ʧʦʩʣʦʙʱ

--- Ö=Ö+Ö=  

ɺʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʚʳʨʘʞʝʥʠʝʤ (2), ʥʘʡʜʝʤ: 

( ) 26

3

33 101,17

103,8

1055,4

1

1075,3

11

ɻʥ

ɻʥ

ɻʥɻʥL
ʧʘʨʦʙʱ

-

-

-- Ö

Ö
=

Ö
+

Ö
= , 

ʦʪʩʶʜʘ ( ) .101,2 3ɻʥL
ʧʘʨʦʙʱ

-Ö=  

ʅʘʡʜʝʤ ʠʩʢʦʤʦʝ ʦʪʥʦʰʝʥʠʝ: 

( )
( )

.4
101,2

103,8
3

3

=
Ö

Ö
=

-

-

ɻʥ

ɻʥ

L

L

ʧʘʨʦʙʱ

ʧʦʩʣʦʙʱ
 

ʆʪʚʝʪ: 4.  

 

ɿʘʜʘʯʘ 2. ɼʚʝ ʢʘʪʫʰʢʠ ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʩʥʘʯʘʣʘ ʩʦʝʜʠʥʝʥʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʘ ʟʘʪʝʤ 

ʧʘʨʘʣʣʝʣʴʥʦ. ʀʟʚʝʩʪʥʦ, ʯʪʦ d1=2,8 ʩʤ, l1=14,8 ʩʤ, N1=2000 ʚʠʪʢʦʚ ʠ d2=3,2 ʩʤ, l2=13,5 ʩʤ, 

N2=2000 ʚʠʪʢʦʚ. ʅʘʡʪʠ ʦʪʥʦʰʝʥʠʝ ʦʙʱʠʭ ʤʘʛʥʠʪʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʧʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʠ ʧʘʨʘʣʣʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʢʘʪʫʰʢʘʭ ʠʥʜʫʢʪʠʚʥʦʩʪʠ. 

 

ɼʘʥʦ: ʉʀ: ʈʝʰʝʥʠʝ: 

d1=2,8 ʩʤ; 

l1=14,8 ʩʤ; 

N1=2000 ʚʠʪʢʦʚ; 

d2=3,2 ʩʤ; 

l2=13,5 ʩʤ; 

N2=2000 ʚʠʪʢʦʚ. 

= 2,8Ö 10
-2 
ʤ; 

= 14,8Ö 10
-2 
ʤ; 

 

= 3,2Ö 10
-2 
ʤ; 

= 13,5Ö 10
-2 
ʤ. 

 

ʄʘʛʥʠʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʘʪʫʰʝʢ ʦʧʨʝʜʝʣʠʤ 

ʧʦ ʬʦʨʤʫʣʝ [2]: 

.
L

N
Rm =  

ʀʥʜʫʢʪʠʚʥʦʩʪʴ ʢʘʪʫʰʝʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 

L = 
^

sN ÖÖ 2

0m
, 

ʛʜʝ S = 
4

2dp
 ʠ 

ʤ

ɻʥ6

0 10257,1 -Ö=m . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ: 

.
0 SN

Rm
ÖÖ

=
m

^
 

ʇʦʜʩʪʘʚʣʷʷ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʚʳʯʠʩʣʠʤ 

ʤʘʛʥʠʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʘʪʫʰʝʢ: 
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( )
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( )
.1096,0

108,214,310210257,1

4108,14 5

2236

2

1 ɺʙ

ɸ

ʤ
ʤ

ɻʥ

ʤ
Rm Ö=

ÖÖÖÖÖÖ

ÖÖ
=

--

-

 

( )
.1067,0

102,314,310210257,1

4105,13 5

2236

2

2 ɺʙ

ɸ

ʤ
ʤ

ɻʥ

ʤ
Rm Ö=

ÖÖÖÖÖÖ

ÖÖ
=

--

-

 

ɺʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʚʳʨʘʞʝʥʠʝʤ (7), ʥʘʡʜʝʤ: 

( ) .1063,11067,01096,0 555

ɺʙ

ɸ

ɺʙ

ɸ

ɺʙ

ɸ
R

ʧʦʩ

ʦʙʱm Ö=Ö+Ö=  

ɺʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʚʳʨʘʞʝʥʠʝʤ (11), ʥʘʡʜʝʤ: 

( )
ɺʙ

ɸ

ɺʙ

ɸR
ʧʘʨ

ʦʙʱm
55 1067,0

1

1096,0

11

Ö

+

Ö

= , 

ʦʪʩʶʜʘ ( ) .104,0 5

ɺʙ

ɸ
R

ʧʘʨ

ʦʙʱm Ö=  

ʅʘʡʜʝʤ ʠʩʢʦʤʦʝ ʦʪʥʦʰʝʥʠʝ: 

( )

( )
.4

104,0

1063,1

5

5

º

Ö

Ö

=

ɺʙ

ɸ
ɺʙ

ɸ

R

R
ʧʘʨ

ʦʙʱm

ʧʦʩʣ

ʦʙʱm
 

 

ʆʪʚʝʪ: 4. 
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ɸʥʘʣʠʟ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʚʘʣʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʉɸʇʈ  

ʧʨʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ɸʡʪʞʘʥʦʚ ʄ. ɼ. 
ɸʡʪʞʘʥʦʚ ʄ. ɼ. ɸʥʘʣʠʟ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʚʘʣʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʉɸʇʈ ʧʨʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ɸʡʪʞʘʥʦʚ ʄʘʢʩʘʪ ɼʘʫʣʝʪ-ɸʣʳʝʚʠʯ / Aitzhanov Maksat Daulet-Alyievich ï ʤʘʛʠʩʪʨʘʥʪ, 

ʢʘʬʝʜʨʘ çʅʝʬʪʝʛʘʟʦʚʦʝ ʤʘʰʠʥʦʩʪʨʦʝʥʠʝè, 

ʂʘʩʧʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʞʠʥʠʨʠʥʛʘ ʠʤʝʥʠ ʐ. ɽʩʝʥʦʚʘ,  

ʛ. ɸʢʪʘʫ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʘʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʝʰʝʥʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚʘʣʦʚ, ʙʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩ ʧʦʤʦʱʴʶ 

ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʦʚʳʰʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʦʧʨʝʜʝʣʝʥʠʝ 

ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʯʝʩʪʚʦ ʜʝʪʘʣʠ, ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ, ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʚʘʣʦʚ, ʩʠʩʪʝʤʘ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

 

ʂʘʯʝʩʪʚʦ ʜʝʪʘʣʠ, ʚʳʨʘʞʘʶʱʝʝʩʷ ʚ ʝʝ ʩʧʦʩʦʙʥʦʩʪʠ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʧʦʪʨʝʙʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʷʜʦʤ ʝʝ ʩʚʦʡʩʪʚ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʩʚʦʡʩʪʚ ʠʟʜʝʣʠʷ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʝʛʦ ʢʦʥʩʪʨʫʢʮʠʠ ʢ ʜʦʩʪʠʞʝʥʠʶ ʦʧʪʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪ 

ʨʝʩʫʨʩʦʚ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʣʷ ʟʘʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟʜʝʣʠʷ [88]. 

ʉʦʛʣʘʩʥʦ ɻʆʉʊ 14.205-83 çʊʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʡ ʠʟʜʝʣʠʡ. ʊʝʨʤʠʥʳ ʠ 

ʦʧʨʝʜʝʣʝʥʠʷè: ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟʜʝʣʠʷ (ʊʂʀ) - ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʚʦʡʩʪʚ 
ʢʦʥʩʪʨʫʢʮʠʠ ʠʟʜʝʣʠʷ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʝʝ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʢ ʜʦʩʪʠʞʝʥʠʶ ʦʧʪʠʤʘʣʴʥʳʭ 

ʟʘʪʨʘʪ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʪʝʭʥʠʯʝʩʢʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ ʠ ʨʝʤʦʥʪʝ ʜʣʷ ʟʘʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʢʘʯʝʩʪʚʘ, ʦʙʲʝʤʘ ʚʳʧʫʩʢʘ ʠ ʫʩʣʦʚʠʡ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ. 

ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʊʂʀ ʦʩʥʦʚʘʥʘ ʥʘ ʠʥʞʝʥʝʨʥʦ-ʨʘʩʯʝʪʥʳʭ ʤʝʪʦʜʘʭ ʠ ʧʨʦʚʦʜʠʪʩʷ 

ʧʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ, ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ 

ʚʳʧʦʣʥʝʥʠʝ ʦʩʥʦʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʥʝʡ. ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʧʦ 

ʧʣʘʥʠʨʫʝʤʳʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʢʦʛʜʘ ʠʟʜʝʣʠʝ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʧʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ 

ʪʝʭʥʠʯʝʩʢʦʤʫ ʟʘʜʘʥʠʶ, ʢʦʪʦʨʳʤ ʫʩʪʘʥʦʚʣʝʥʳ ʙʘʟʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʊʂʀ, ʠ ʧʦ 

ʥʝʧʣʘʥʠʨʫʝʤʳʤ ʧʦʢʘʟʘʪʝʣʷʤ - ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʘʣʴʪʝʨʥʘʪʠʚʳ ʊʂʀ ʜʣʷ ʚʳʙʦʨʘ ʣʫʯʰʝʛʦ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ ʠʟ ʨʷʜʘ ʨʘʚʥʦʮʝʥʥʳʭ ʧʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ ʩʚʦʡʩʪʚʘʤ. 

ʂʘʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʊʂʀ ʦʩʥʦʚʘʥʘ ʥʘ ʠʥʞʝʥʝʨʥʦ-ʚʠʟʫʘʣʴʥʳʭ ʤʝʪʦʜʘʭ ʦʮʝʥʢʠ ʠ 

ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʦʪʜʝʣʴʥʳʤ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʊʂʀ. ʆʥʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʝʜʰʝʩʪʚʫʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʝ, ʥʦ ʚʧʦʣʥʝ 

ʩʦʚʤʝʩʪʠʤʘ ʩ ʥʝʡ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʂʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʝ ʤʦʛʫʪ ʙʳʪʴ 

ʧʦʜʚʝʨʛʥʫʪʳ ʦʜʥʦ ʠʩʧʦʣʥʝʥʠʝ ʠʟʜʝʣʠʷ ʠʣʠ ʩʦʚʦʢʫʧʥʦʩʪʴ ʝʛʦ ʠʩʧʦʣʥʝʥʠʡ. ʂʘʯʝʩʪʚʝʥʥʘʷ 

ʦʮʝʥʢʘ ʦʜʥʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʠʟʜʝʣʠʷ (çʭʦʨʦʰʦ - ʧʣʦʭʦè, çʜʦʧʫʩʪʠʤʦ - 

ʥʝʜʦʧʫʩʪʠʤʦè ʠ ʪ. ʜ.) ʜʘʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʝʛʦ ʦʩʥʦʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ 

ʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʠ ʨʝʤʦʥʪʥʦʡ ʊʂʀ. 

ʅʘʫʯʥʘʷ ʦʙʣʘʩʪʴ, ʢʦʪʦʨʘʷ ʦʙʲʝʜʠʥʷʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʨʝʰʝʥʠʡ, ʧʨʠʥʠʤʘʝʤʳʭ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʢʘʯʝʩʪʚʦʤ 

ʧʨʦʜʫʢʮʠʠ, ʥʘʟʳʚʘʝʪʩʷ ʢʚʘʣʠʤʝʪʨʠʝʡ. ʂ ʦʩʥʦʚʥʳʤ ʟʘʜʘʯʘʤ ʦʪʥʦʩʷʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ 

ʥʦʤʝʥʢʣʘʪʫʨʳ ʥʝʦʙʭʦʜʠʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʠ 

ʩʦʟʜʘʥʠʝ ʤʝʪʦʜʠʢʠ ʫʯʝʪʘ ʠʟʤʝʥʝʥʠʡ ʢʘʯʝʩʪʚʘ ʚʦ ʚʨʝʤʝʥʠ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʛʨʘʜʘʮʠʡ 

ʢʘʯʝʩʪʚʘ. 

ɺ ʢʚʘʣʠʤʝʪʨʠʯʝʩʢʦʡ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʨʘʟʣʠʯʘʶʪ ʧʦʥʷʪʠʷ ʩʚʦʡʩʪʚ ʠ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ. ʂʘʯʝʩʪʚʝʥʥʫʶ ʠʣʠ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʣʶʙʳʭ ʩʚʦʡʩʪʚ 

ʠʣʠ ʩʦʩʪʦʷʥʠʡ ʧʨʦʜʫʢʮʠʠ ʥʘʟʳʚʘʶʪ ʧʨʠʟʥʘʢʦʤ ʧʨʦʜʫʢʮʠʠ. ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʩʚʦʡʩʪʚ ʠʟʜʝʣʠʡ 

ʠʟʤʝʥʷʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ. ʇʦʢʘʟʘʪʝʣʴ ʢʘʯʝʩʪʚʘ, ʷʚʣʷʷʩʴ ʚʥʝʰʥʠʤ ʚʳʨʘʞʝʥʠʝʤ 

ʩʚʦʡʩʪʚʘ ʚ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʦʟʚʦʣʷʝʪ ʩʫʜʠʪʴ ʦ ʥʘʣʠʯʠʠ ʩʘʤʦʛʦ ʩʚʦʡʩʪʚʘ. ʉʚʦʡʩʪʚʦ 

ʧʨʦʜʫʢʮʠʠ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʠ ʝʝ ʩʦʟʜʘʥʠʠ, ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʧʦʪʨʝʙʣʝʥʠʠ.  
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ʉʚʦʡʩʪʚʘ ʠ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪʩʷ ʚ ʩʪʘʥʜʘʨʪʘʭ ʠ 

ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʝʨʪʠʬʠʢʘʮʠʠ, ʵʢʩʧʝʨʪʠʟʝ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʜʦʛʦʚʦʨʥʦ-ʧʨʘʚʦʚʳʝ ʦʪʥʦʰʝʥʠʷ ʧʦ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʠ ʢʦʦʧʝʨʠʨʦʚʘʥʠʶ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: 

- ʧʦ ʩʧʦʩʦʙʘʤ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ - ʠʟʤʝʨʠʪʝʣʴʥʳʡ, ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʡ, ʨʘʩʯʝʪʥʳʡ; 

- ʧʦ ʠʩʪʦʯʥʠʢʘʤ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ - ʪʨʘʜʠʮʠʦʥʥʳʡ, ʵʢʩʧʝʨʪʥʳʡ. 

ʀʟʤʝʨʠʪʝʣʴʥʳʡ ʤʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʘʝʤʦʡ ʩ ʧʦʤʦʱʴʶ ʪʝʭʥʠʯʝʩʢʠʭ 

ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ. ʉ ʧʦʤʦʱʴʶ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʤʝʪʦʜʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʟʥʘʯʝʥʠʷ, 

ʥʘʧʨʠʤʝʨ, ʤʘʩʩʳ ʠʟʜʝʣʠʷ, ʩʠʣʳ ʪʦʢʘ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʩʢʦʨʦʩʪʠ ʠ ʜʨ. 

ʈʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ʤʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʘʝʤʦʡ ʧʫʪʝʤ 

ʧʦʜʩʯʝʪʘ ʯʠʩʣʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʦʙʳʪʠʡ, ʧʨʝʜʤʝʪʦʚ ʠʣʠ ʟʘʪʨʘʪ. ʕʪʠʤ ʤʝʪʦʜʦʤ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʧʦʢʘʟʘʪʝʣʠ ʫʥʠʬʠʢʘʮʠʠ, ʧʘʪʝʥʪʥʦ-ʧʨʘʚʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʜʨ. 

ʈʘʩʯʝʪʥʳʡ ʤʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʘʝʤʦʡ ʩ ʧʦʤʦʱʴʶ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʣʠ ʵʤʧʠʨʠʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ. ʕʪʠʤ ʤʝʪʦʜʦʤ ʧʦʣʴʟʫʶʪʩʷ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠʟʜʝʣʠʡ. 

ʊʨʘʜʠʮʠʦʥʥʳʡ ʤʝʪʦʜ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ 

ʠʟʜʝʣʠʡ ʜʦʣʞʥʦʩʪʥʳʤʠ ʣʠʮʘʤʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʨʘʩʯʝʪʥʳʭ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʨʝʜʧʨʠʷʪʠʡ. 

ʕʢʩʧʝʨʪʥʳʡ ʤʝʪʦʜ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʟʥʘʯʝʥʠʡ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ, 

ʢʦʪʦʨʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʜʨʫʛʠʤʠ, ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʳʤʠ 

ʤʝʪʦʜʘʤʠ. ʆʧʨʝʜʝʣʝʥʠʝ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʵʢʩʧʝʨʪʥʳʤ ʤʝʪʦʜʦʤ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʛʨʫʧʧʦʡ ʩʧʝʮʠʘʣʠʩʪʦʚ-ʵʢʩʧʝʨʪʦʚ. 

ɺ ʦʙʱʝʤ ʚʠʜʝ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʙʠʪʘ ʥʘ ʪʨʠ ʵʪʘʧʘ: 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ, ʦʮʝʥʦʯʥʳʡ ʠ ʟʘʢʣʶʯʠʪʝʣʴʥʳʡ. ʅʘ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʤ ʵʪʘʧʝ 

ʚʳʧʦʣʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ: 

- ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʮʝʣʠ, ʦʨʛʘʥʠʟʫʶʪʩʷ ʠ ʧʣʘʥʠʨʫʶʪʩʷ ʚʩʝ ʨʘʙʦʪʳ ʧʦ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ. 
ʆʧʨʝʜʝʣʷʶʪʩʷ ʚʠʜ, ʦʙʲʝʢʪʳ ʠ ʩʨʦʢʠ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʢʠ; 

- ʚʳʙʠʨʘʝʪʩʷ ʥʦʤʝʥʢʣʘʪʫʨʘ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʦʮʝʥʠʚʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ; 

- ʚʳʙʠʨʘʶʪʩʷ ʩʧʦʩʦʙʳ ʩʙʦʨʘ ʠ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʬʘʢʪʠʯʝʩʢʠʭ ʯʠʩʣʝʥʥʳʭ 

ʟʥʘʯʝʥʠʷʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʠ ʤʝʪʦʜʳ ʠʭ ʦʧʨʝʜʝʣʝʥʠʷ; 

- ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʬʘʢʪʠʯʝʩʢʠʝ ʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʜʣʷ ʫʨʦʚʥʝʡ ʢʘʯʝʩʪʚʘ. 

ʕʪʘʧ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʚʢʣʶʯʘʝʪ: 

- ʚʳʙʦʨ ʤʝʪʦʜʘ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ ʠʟʜʝʣʠʷ; 

- ʧʨʦʚʝʜʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʜʣʷ ʦʮʝʥʢʠ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʩ ʧʦʤʦʱʴʶ 

ʚʳʙʨʘʥʥʦʛʦ ʤʝʪʦʜʘ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ. 

ʅʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʦʙʦʩʥʦʚʳʚʘʶʪʩʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ʠ ʧʨʠʥʠʤʘʶʪʩʷ ʨʝʰʝʥʠʷ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ. ʆʧʠʩʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʷʚʣʷʝʪʩʷ ʦʙʱʠʤ ʠ 

ʧʦʜʭʦʜʠʪ ʜʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʜʫʢʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʥʘ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʈʠʩʢ - ʵʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʫʙʳʪʢʦʚ ʠʣʠ ʥʝʜʦʧʦʣʫʯʝʥʠʷ ʜʦʭʦʜʦʚ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʛʥʦʟʠʨʫʝʤʳʤ ʚʘʨʠʘʥʪʦʤ [64]. 

ʂʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʦʡ ʨʠʩʢʘ ʩʣʫʞʠʪ ʤʝʨʘ ʨʠʩʢʘ ʩ, ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ ʚʝʨʦʷʪʥʦʩʪʴ 

ʥʘʩʪʫʧʣʝʥʠʷ ʥʝʞʝʣʘʪʝʣʴʥʦʛʦ ʩʦʙʳʪʠʷ ʨ ʠ ʫʱʝʨʙ ʦʪ ʥʘʩʪʫʧʣʝʥʠʷ ʪʘʢʦʛʦ ʩʦʙʳʪʠʷ W: 

ὅ = Ὢ(W Ŀ p)  (1) 

ɺʝʣʠʯʠʥʘ ʫʱʝʨʙʘ W - ʵʪʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʦʪʝʨʷ ʚʨʝʤʝʥʥʳʭ ʠ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ. ɼʣʷ 

ʦʮʝʥʢʠ ʨʠʩʢʘ ʨʘʟʨʘʙʦʪʢʠ ʥʝʢʘʯʝʩʪʚʝʥʥʦʡ ʂɼ ʧʨʠʛʦʜʥʘ ʚʧʦʣʥʝ ʧʨʦʩʪʝʡʰʘʷ ʬʫʥʢʮʠʷ ʚʠʜʘ  

ὅ = W Ŀ p  (2) 
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ʊʝʭʥʦʣʦʛʠʯʥʦʩʪʴ - ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʚʦʡʩʪʚ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟʜʝʣʠʷ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʝʝ 
ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʢ ʜʦʩʪʠʞʝʥʠʶ ʦʧʪʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ 

ʨʝʤʦʥʪʝ ʜʣʷ ʢʘʯʝʩʪʚʘ, ʦʙʲʝʤʘ ʚʳʧʫʩʢʘ ʠ ʫʩʣʦʚʠʡ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ [90]. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʙʳʣʦ ʨʝʰʝʥʦ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʝʪʦʜʦʤ ʧʦʧʘʨʥʳʭ ʩʨʘʚʥʝʥʠʡ ʉʘʘʪʠ [82, 83]. ɹʳʣʦ ʦʧʨʦʰʝʥʦ ʧʷʪʥʘʜʮʘʪʴ 

ʵʢʩʧʝʨʪʦʚ, ʢʦʪʦʨʳʤʠ ʩʪʘʣʠ ʪʝʭʥʦʣʦʛʠ ʩ ʨʘʟʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʜʘʚʰʠʝ ʩʚʦʠ ʦʮʝʥʢʠ 

ʧʨʠʚʝʜʝʥʥʳʤ ʥʠʞʝ ʧʘʨʘʤʝʪʨʘʤ ʧʦ ʠʭ ʟʥʘʯʠʤʦʩʪʠ. 

ʇʨʦʨʘʥʞʠʨʦʚʘʚ ʧʘʨʘʤʝʪʨʳ ʧʦ ʠʭ ʩʨʝʜʥʝʡ ʦʮʝʥʢʝ, ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʝʝ (ʪʘʙʣʠʮʘ 1): 
 

ʊʘʙʣʠʮʘ 1. ʇʨʦʨʘʥʞʠʨʦʚʘʥʥʳʝ ʧʦ ʩʨʝʜʥʝʡ ʦʮʝʥʢʝ ʧʘʨʘʤʝʪʨʳ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ 
 

ˉ ʇʘʨʘʤʝʪʨʳ 
ʆʮʝʥʢʠ 

ʵʢʩʧʝʨʪʦʚ 

1 ʊʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʜʝʪʘʣʠ 0,116 

2 ʉʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʙʘʟ 0,098 

3 ɺʦʟʤʦʞʥʦʩʪʴ ʫʤʝʥʴʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʠ ʦʙʲʝʤʘ ʧʨʠʛʦʥʦʯʥʳʭ ʦʧʝʨʘʮʠʡ 0,085 

4 ʊʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʩʙʦʨʢʠ ʢʘʢ ʠʟʜʝʣʠʷ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ 0,084 

5 ʋʜʦʙʩʪʚʦ ʩʙʦʨʢʠ ʠ ʨʘʟʙʦʨʢʠ 0,079 

6 
ʊʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʤʝʭʘʥʠʯʝʩʢʠ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ, ʣʠʪʳʭ, ʛʦʨʷʯʝʰʪʘʤʧʫʝʤʳʭ, 

ʭʦʣʦʜʥʦʰʪʘʤʧʫʝʤʳʭ ʠ ʪʝʨʤʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ 
0,076 

7 
ɺʦʟʤʦʞʥʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʦʩʪʠ ʩʙʦʨʦʯʥʳʭ 

ʝʜʠʥʠʮ ʠ ʜʝʪʘʣʝʡ 
0,074 

8 
ɺʳʙʦʨ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ ʩʙʦʨʦʯʥʳʭ ʝʜʠʥʠʮ (ʦʩʥʦʚʥʳʭ ʩʦʩʪʘʚʥʳʭ 

ʯʘʩʪʝʡ) ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ 
0,073 

9 
ɺʦʟʤʦʞʥʦʩʪʴ ʨʘʟʜʝʣʝʥʠʷ ʩʙʦʨʦʯʥʳʝ ʝʜʠʥʠʮʳ ʥʘ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ, ʩʙʦʨʢʫ 

ʢʦʪʦʨʳʭ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʠʟʚʦʜʠʪʴ 
0,071 

10 
ɺʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʚʳʧʦʣʥʝʥʠʷ ʠ 

ʢʦʥʪʨʦʣʷ 
0,055 

11 ʋʜʦʙʩʪʚʦ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʤʝʩʪ ʩʙʦʨʢʠ 0,049 

12 
ʆʧʪʠʤʘʣʴʥʦʩʪʴ ʥʦʤʝʥʢʣʘʪʫʨʳ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʦʚ 

ʠ ʩʨʝʜʩʪʚ ʠʭ ʢʦʥʪʨʦʣʷ 
0,048 

13 
ɺʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʩʙʦʨʢʠ ʠ ʢʦʥʪʨʦʣʷ ʠʟʜʝʣʠʷ ʠ ʝʛʦ ʦʩʥʦʚʥʳʭ 

ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʥʝʟʘʚʠʩʠʤʦ ʠ ʧʘʨʘʣʣʝʣʴʥʦ 
0,044 

14 
ɺʦʟʤʦʞʥʦʩʪʴ ʠʩʢʣʶʯʝʥʠʷ ʠʣʠ ʜʦʚʝʜʝʥʠʷ ʜʦ ʤʠʥʠʤʫʤʘ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʝ ʧʨʠ ʩʙʦʨʢʝ 
0,048 

 

ʇʨʦʚʝʜʝʥʥʳʡ ʦʧʨʦʩ ʧʦʢʘʟʘʣ, ʯʪʦ ʠʟ ʚʩʝʭ ʧʦʢʘʟʘʪʝʣʝʡ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ 

ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʜʝʪʘʣʠ. 
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ʈʠʩ. 1. ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ ʵʢʩʧʝʨʪʦʚ ʧʦ ʚʳʷʚʣʝʥʠʶ ʧʘʨʘʤʝʪʨʦʚ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ 
 

ʛʜʝ: 

1.  ɺʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʩʙʦʨʢʠ ʠ ʢʦʥʪʨʦʣʷ ʠʟʜʝʣʠʷ ʠ ʝʛʦ ʦʩʥʦʚʥʳʭ ʩʦʩʪʘʚʥʳʭ 

ʯʘʩʪʝʡ ʥʝʟʘʚʠʩʠʤʦ ʠ ʧʘʨʘʣʣʝʣʴʥʦ. 

2. ʋʜʦʙʩʪʚʦ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʤʝʩʪ ʩʙʦʨʢʠ. 

3. ɺʦʟʤʦʞʥʦʩʪʴ ʠʩʢʣʶʯʝʥʠʷ ʠʣʠ ʜʦʚʝʜʝʥʠʷ ʜʦ ʤʠʥʠʤʫʤʘ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʠ 
ʩʙʦʨʢʝ. 

4. ɺʦʟʤʦʞʥʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʦʩʪʠ ʩʙʦʨʦʯʥʳʭ ʝʜʠʥʠʮ ʠ 

ʜʝʪʘʣʝʡ. 

5. ɺʳʙʦʨ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ ʩʙʦʨʦʯʥʳʭ ʝʜʠʥʠʮ (ʦʩʥʦʚʥʳʭ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ) ʩ 
ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ. 

6. ʆʧʪʠʤʘʣʴʥʦʩʪʴ ʥʦʤʝʥʢʣʘʪʫʨʳ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʦʚ ʠ 
ʩʨʝʜʩʪʚ ʠʭ ʢʦʥʪʨʦʣʷ. 

7. ɺʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʚʳʧʦʣʥʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ. 

8. ʉʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʙʘʟ. 

9. ʊʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʩʙʦʨʢʠ ʢʘʢ ʠʟʜʝʣʠʷ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʝʛʦ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ (ʚ ʪʦʤ 
ʯʠʩʣʝ ʩʚʘʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ). 

10. ʊʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʤʝʭʘʥʠʯʝʩʢʠ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ, ʛʦʨʷʯʝʰʪʘʤʧʫʝʤʳʭ, ʣʠʪʳʭ, 

ʭʦʣʦʜʥʦʰʪʘʤʧʫʝʤʳʭ ʠ ʪʝʨʤʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ. 

11. ɺʦʟʤʦʞʥʦʩʪʴ ʨʘʟʜʝʣʝʥʠʷ ʩʙʦʨʦʯʥʦʡ ʝʜʠʥʠʮʳ ʥʘ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ, ʩʙʦʨʢʫ ʢʦʪʦʨʳʭ 
ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʠʟʚʦʜʠʪʴ. 

12. ʊʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʜʝʪʘʣʝʡ. 

13. ʋʜʦʙʩʪʚʦ ʩʙʦʨʢʠ ʠ ʨʘʟʙʦʨʢʠ. 

14. ɺʦʟʤʦʞʥʦʩʪʴ ʫʤʝʥʴʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʠ ʦʙʲʝʤʘ ʧʨʠʛʦʥʦʯʥʳʭ ʦʧʝʨʘʮʠʡ. 

ʂʘʢ ʩʢʘʟʘʥʦ ʚʳʰʝ, ʢʦʵʬʬʠʮʠʝʥʪ ʫʥʠʬʠʢʘʮʠʠ ʫʯʠʪʳʚʘʝʪ ʜʚʘ ʢʦʤʧʦʥʝʥʪʘ - 

ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ. 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʧʦʜʩʠʩʪʝʤʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʦʮʝʥʢʠ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ, ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʙʘʟʦʚʳʝ 

ʵʣʝʤʝʥʪʳ ʪʝʭʥʦʣʦʛʠʠ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ: 

1) ʪʠʧʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ; 

2) ʤʦʜʫʣʴʥʦʝ ʧʦʩʪʨʦʝʥʠʝ ʪʝʭʧʨʦʮʝʩʩʦʚ (ʤʦʜʫʣʴ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʠ); 

3) ʤʝʪʦʜʳ ʚʳʙʦʨʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʙʘʟ; 

4) ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ ʨʘʟʤʝʨʥʳʭ ʮʝʧʝʡ. 
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ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʨʘʟʨʘʙʦʪʢʝ ʂɼ ʜʝʪʘʣʝʡ ʪʠʧʘ 

çʚʘʣè. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʫʥʠʬʠʢʘʮʠʠ ʧʨʝʜʩʪʘʚʠʤ ʜʝʪʘʣʴ ʢʘʢ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ [7]. ɿʘ ʦʩʥʦʚʫ ʧʨʠʤʝʥʠʤ ʩʣʝʜʫʶʱʫʶ 

ʢʣʘʩʩʠʬʠʢʘʮʠʶ, ʢʘʩʘʶʱʫʶʩʷ ʜʝʪʘʣʝʡ ʪʠʧʘ çʚʘʣè. 

ɸʥʘʣʠʟ ʜʝʪʘʣʝʡ ʨʘʟʣʠʯʥʳʭ ʠʟʜʝʣʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʚ ʢʘʢʠʝ ʠʟʜʝʣʠʷ 

ʚʭʦʜʠʪ ʜʝʪʘʣʴ, ʦʥʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʨʘʙʦʯʝʤ ʧʨʦʮʝʩʩʝ, 

ʦʩʫʱʝʩʪʚʣʷʝʤʦʤ ʠʟʜʝʣʠʝʤ, ʠ (ʠʣʠ) ʚʳʧʦʣʥʷʪʴ ʬʫʥʢʮʠʶ ʙʘʟʦʚʦʡ ʜʝʪʘʣʠ ʜʣʷ ʤʦʥʪʘʞʘ ʥʘ ʥʝʡ 

ʜʨʫʛʠʭ ʜʝʪʘʣʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʟʥʘʢ ʩʣʫʞʝʙʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʧʦʟʚʦʣʷʝʪ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʚʩʝ ʜʝʪʘʣʠ (ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʦʬʦʨʤʣʝʥʠʷ, ʤʘʪʝʨʠʘʣʘ, ʤʘʩʩʳ) ʥʘ: ʙʘʟʦʚʳʝ; ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʨʘʙʦʯʝʤ ʧʨʦʮʝʩʩʝ; 

ʚʳʧʦʣʥʷʶʱʠʝ ʨʦʣʴ ʙʘʟʦʚʳʭ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʨʘʙʦʯʝʤ ʧʨʦʮʝʩʩʝ.  

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʜʝʪʘʣʴ ʤʦʛʣʘ ʚʳʧʦʣʥʷʪʴ ʬʫʥʢʮʠʠ ʙʘʟʦʚʦʡ ʜʝʪʘʣʠ ʜʣʷ ʜʨʫʛʠʭ ʜʝʪʘʣʝʡ, 

ʦʥʘ ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ ʙʘʟʠʨʫʶʱʠʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʦ ʢʦʪʦʨʳʤ ʦʥʠ ʤʦʥʪʠʨʫʶʪʩʷ ʥʘ ʥʝʡ. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʝʪʘʣʠ, ʨʘʙʦʯʠʡ ʯʝʨʪʝʞ ʜʝʪʘʣʠ. 

 

 
 

ʘ)      ʙ) 

ʈʠʩ. 2. ʘ) ʧʨʠʤʝʨ ʜʝʪʘʣʠ ʪʠʧʘ çʚʘʣʘè; ʙ) ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʚʘʣʘ 
 

ɼʣʷ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʛʦ ʧʦʩʘʜʦʯʥʳʡ ʨʘʟʤʝʨ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʜʣʷ 

ʮʠʣʠʥʜʨʘ - ʵʪʦ ʜʠʘʤʝʪʨ [29], ʘ ʜʣʷ ʢʦʥʫʩʘ - ʢʦʥʫʩʥʦʩʪʴ [30]. 

ʏʪʦʙʳ ʢʦʥʩʪʨʫʢʪʦʨ ʩʤʦʛ ʤʘʢʩʠʤʘʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʩʨʦʢ ʨʘʟʨʘʙʦʪʢʠ ʂɼ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʝʜʦʩʪʘʚʠʪʴ ʝʤʫ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʢʦʪʦʨʳʡ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʦʚʝʨʷʝʪ 

ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʝ ʨʘʟʤʝʨʥʳʝ ʮʝʧʠ, ʨʘʩʩʯʠʪʳʚʘʝʪ ʥʦʤʠʥʘʣʳ ʠ ʦʪʢʣʦʥʝʥʠʷ ʜʦʧʫʩʢʘ 

ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʘʟʤʝʨʦʚ. 

ʂʦʥʩʪʨʫʢʪʦʨʩʢʠʝ ʙʘʟʳ ʜʝʣʷʪʩʷ ʥʘ ʦʩʥʦʚʥʳʝ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ. 

ʆʩʥʦʚʥʦʡ ʥʘʟʳʚʘʶʪ ʢʦʥʩʪʨʫʢʪʦʨʩʢʫʶ ʙʘʟʫ, ʧʨʠʥʘʜʣʝʞʘʱʫʶ ʜʝʪʘʣʠ ʠʣʠ ʩʙʦʨʦʯʥʦʡ 

ʝʜʠʥʠʮʝ ʠ ʠʩʧʦʣʴʟʫʝʤʫʶ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʧʦʣʦʞʝʥʠʷ ʚ ʠʟʜʝʣʠʠ. 

ɺʩʧʦʤʦʛʘʪʝʣʴʥʦʡ ʥʘʟʳʚʘʶʪ ʢʦʥʩʪʨʫʢʪʦʨʩʢʫʶ ʙʘʟʫ, ʧʨʠʥʘʜʣʝʞʘʱʫʶ ʜʝʪʘʣʠ ʠʣʠ 

ʩʙʦʨʦʯʥʦʡ ʝʜʠʥʠʮʝ ʠ ʠʩʧʦʣʴʟʫʝʤʫʶ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʧʨʠʩʦʝʜʠʥʷʝʤʦʡ ʢ ʥʠʤ 

ʜʝʪʘʣʠ ʠʣʠ ʩʙʦʨʦʯʥʦʡ ʝʜʠʥʠʮʳ. ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʣʶʙʘʷ ʜʝʪʘʣʴ ʤʦʞʝʪ ʠʤʝʪʴ ʪʦʣʴʢʦ 

ʦʜʠʥ ʢʦʤʧʣʝʢʪ ʦʩʥʦʚʥʳʭ ʙʘʟ, ʘ ʢʦʤʧʣʝʢʪʦʚ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʙʘʟ ʩʪʦʣʴʢʦ, ʩʢʦʣʴʢʦ ʜʝʪʘʣʝʡ 

ʠʣʠ ʩʙʦʨʦʯʥʳʭ ʝʜʠʥʠʮ ʢ ʥʝʡ ʧʨʠʩʦʝʜʠʥʷʝʪʩʷ. 

ʇʨʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ ʠʟʜʝʣʠʷ ʟʘʜʘʯʘ ʥʘʭʦʞʜʝʥʠʷ ʟʘʤʳʢʘʶʱʝʛʦ ʟʚʝʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʚʳʷʚʣʝʥʠʠ ʪʘʢʦʛʦ ʣʠʥʝʡʥʦʛʦ ʠʣʠ ʫʛʣʦʚʦʛʦ ʨʘʟʤʝʨʘ, ʦʪ ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʦʛʦ ʧʦʣʥʦʩʪʴʶ 

ʟʘʚʠʩʠʪ ʨʝʰʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʠʟʜʝʣʠʷ ʟʘʤʳʢʘʶʱʠʤ ʟʚʝʥʦʤ 

ʨʘʟʤʝʨʥʦʡ ʮʝʧʠ ʷʚʣʷʝʪʩʷ ʨʘʟʤʝʨ, ʪʦʯʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʜʦʣʞʥʘ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ. ʇʨʠ ʨʘʩʯʝʪʝ ʮʝʧʠ ʟʘʤʳʢʘʶʱʠʤ ʟʚʝʥʦʤ ʷʚʣʷʝʪʩʷ ʠʟʤʝʨʝʥʥʳʡ 

ʨʘʟʤʝʨ. ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʨʘʩʯʝʪʘ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʘʟʤʝʨʥʳʭ ʮʝʧʝʡ ʜʣʷ ʜʝʪʘʣʠ, 

ʠʟʦʙʨʘʞʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ. 
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ɿʘʜʘʯʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʥʘʡʪʠ ʨʘʟʤʝʨʳ ʠ ʜʦʧʫʩʢʠ, ʷʚʣʷʶʱʠʝʩʷ ʩʦʩʪʘʚʣʷʶʱʠʤʠ 

ʟʚʝʥʴʷʤʠ, ʦʙʨʘʟʫʶʱʠʝ ɸæ1, ɸæ2, ɸæɿ. 

ʋʨʘʚʥʝʥʠʝ ʥʦʤʠʥʘʣʴʥʳʭ ʨʘʟʤʝʨʦʚ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

AЎ = 23 ï 10 = 13 ʤʤ, AЎ = 63 ï 23 ï 8 = 32 ʤʤ, AЎ = 8 ï 1,6 = 6,4 ʤʤ. 

ɿʘʧʠʰʝʤ ʤʘʢʩʠʤʘʣʴʥʳʝ ʠ ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʟʘʤʳʢʘʶʱʝʛʦ ʟʚʝʥʘ: 

AЎ  = 0,26 ï 0,18 = 0,08 ʤʤ, 

AЎ  = 0 ï 0 = 0 ʤʤ; 

AЎ  = 0,74 ï 0,26 ï 0,18 = 0,3 ʤʤ, 

AЎ  = 0 ï 0 ï 0 = 0 ʤʤ; 

AЎ  = 0,36 ï 0,25 = 0,11 ʤʤ 

AЎ  = 0 ï 0 = 0 ʤʤ. 

ɼʦʧʫʩʢ ʟʘʤʳʢʘʶʱʝʛʦ ʟʚʝʥʘ: 

ὝЎ  = 0,08 ʤʤ, 

ὝЎ  = 0,3 ʤʤ, 

ὝЎ  = 0,11 ʤʤ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʝ ʨʘʟʤʝʨʥʳʝ ʮʝʧʠ 1, 2 ʠ 3 ʟʘʤʢʥʫʪʳ, ʠ ʪʦʯʥʦʩʪʴ 

ʟʘʤʳʢʘʶʱʠʭ ʨʘʟʤʝʨʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʢʣʘʩʩʘ ʅ. 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʘʜʝʢʚʘʪʥʦʩʪʠ ʤʦʜʝʣʠ ʢʚʘʣʠʤʝʪʨʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ 

ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʤʝʪʦʜʦʤ ʢʦʨʨʝʣʷʮʠʠ. ʂʦʨʨʝʣʷʮʠʷ ʷʚʣʷʝʪʩʷ ʧʨʠʟʥʘʢʦʤ, ʫʢʘʟʳʚʘʶʱʠʤ ʥʘ 

ʚʟʘʠʤʦʩʚʷʟʴ ʨʷʜʘ ʯʠʩʣʝʥʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ. ʇʘʨʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʚʟʘʠʤʦʩʚʷʟʴ ʜʚʫʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ. 

ɺʦʩʧʦʣʴʟʫʝʤʩʷ ʤʝʪʦʜʦʤ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ. ɹʳʣʦ ʦʧʨʦʰʝʥʦ ʩʝʤʥʘʜʮʘʪʴ ʵʢʩʧʝʨʪʦʚ, 

ʢʦʪʦʨʳʝ ʜʘʣʠ ʩʚʦʶ ʦʮʝʥʢʫ ʧʷʪʥʘʜʮʘʪʠ ʯʝʨʪʝʞʘʤ ʜʝʪʘʣʝʡ ʪʠʧʘ çʚʘʣè ʧʦ ʧʷʪʠʙʘʣʣʴʥʦʡ 

ʩʠʩʪʝʤʝ.  

ɺʳʚʦʜʳ:  

1. ʉ ʧʨʠʤʝʥʝʥʠʝʤ IDEF-ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʩʩʣʝʜʦʚʘʥ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ 

ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʛʦ ʧʨʦʝʢʪʥʦʛʦ ʨʝʰʝʥʠʷ. ɺʳʷʚʣʝʥʳ ʵʪʘʧʳ ʦʪʨʘʙʦʪʢʠ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘ 

ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ, ʧʨʦʚʝʜʝʥ ʨʝʠʥʞʠʥʠʨʠʥʛ ʧʨʦʮʝʩʩʘ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ 

ʧʨʦʝʢʪʥʦʛʦ ʨʝʰʝʥʠʷ ʧʦ ʢʨʠʪʝʨʠʶ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʠ ʩʦʢʨʘʱʝʥʠʝ ʩʨʦʢʦʚ ʧʦʜʛʦʪʦʚʢʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʧʦʜʩʠʩʪʝʤʳ 

ʉɸʇʈ. 

2. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʙʘʟʦʚʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʢʦʥʩʪʨʫʢʪʦʨʩʢʘʷ ʠ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʫʥʠʬʠʢʘʮʠʠ ʵʣʝʤʝʥʪʦʚ ʜʝʪʘʣʠ. ʇʨʝʜʣʦʞʝʥʘ ʢʚʘʣʠʤʝʪʨʠʯʝʩʢʘʷ ʦʮʝʥʢʘ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʫʥʠʬʠʢʘʮʠʠ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʨʘʟʤʝʨʦʚ ʂʕ ʜʝʪʘʣʠ, ʧʨʠʤʝʥʝʥʠʠ ʪʠʧʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʤʝʪʦʜʘʭ ʨʘʩʯʝʪʘ 

ʨʘʟʤʝʨʥʳʭ ʮʝʧʝʡ. 

3. ʉ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ ʨʘʟʨʘʙʦʪʘʥʘ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʘʷ ʤʦʜʝʣʴ 
ʚʳʙʦʨʘ ʩʭʝʤʳ ʙʘʟʠʨʦʚʘʥʠʷ ʜʝʪʘʣʝʡ ʪʠʧʘ çʚʘʣè ʩ ʫʯʝʪʦʤ ʠʭ ʛʘʙʘʨʠʪʥʳʭ ʨʘʟʤʝʨʦʚ ʠ 

ʤʘʪʝʨʠʘʣʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʢʘʭ ʪʠʧʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʝʢʪʥʳʭ 

ʨʝʰʝʥʠʡ. 

4. ʈʘʟʨʘʙʦʪʘʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʛʦ 

ʢʚʘʣʠʤʝʪʨʠʯʝʩʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʜʝʪʘʣʠ, ʫʯʠʪʳʚʘʶʱʝʛʦ ʩʪʝʧʝʥʴ 

ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʂʕ ʜʝʪʘʣʠ, ʝʝ ʪʨʫʜʦʝʤʢʦʩʪʴ ʠ 

ʩʝʙʝʩʪʦʠʤʦʩʪʴ. 

5. ʇʦʜʪʚʝʨʞʜʝʥʘ ʘʜʝʢʚʘʪʥʦʩʪʴ ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʦʜʝʣʠ ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʧʦʣʫʯʘʝʤʳʭ ʧʨʠ 
ʝʝ ʧʦʤʦʱʠ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʤʝʪʦʜʦʤ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ. 

ɺʳʷʚʣʝʥʘ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʦʚ. 
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ɹʀʆʃʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ 

ʉʝʤʝʥʥʦʝ ʨʘʟʤʥʦʞʝʥʠʝ ʙʝʨʝʟʳ ʙʦʨʦʜʘʚʯʘʪʦʡ  

ʚ ʫʩʣʦʚʠʷʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ 

ʂʣʠʤʯʫʢ ɸ. ʊ.
1
, ʅʘʰʝʥʦʚ ɾ. ɹ.

2
, ʂʣʠʤʯʫʢ ʉ. ʂ.

3
 

ʂʣʠʤʯʫʢ ɸ. ʊ., ʅʘʰʝʥʦʚ ɾ. ɹ., ʂʣʠʤʯʫʢ ʉ. ʂ. ʉʝʤʝʥʥʦʝ ʨʘʟʤʥʦʞʝʥʠʝ ʙʝʨʝʟʳ ʙʦʨʦʜʘʚʯʘʪʦʡ ʚ ʫʩʣʦʚʠʷʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ 

1ʂʣʠʤʯʫʢ ɸʣʝʢʩʘʥʜʨ ʊʠʭʦʥʦʚʠʯ / Klimchuk Alexander Tikhonovich - ʤʘʛʠʩʪʨ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʥʘʫʯʥʳʡ 
ʩʦʪʨʫʜʥʠʢ; 

2ʅʘʰʝʥʦʚ ɾʘʥʛʦʟʳ ɹʦʣʘʪʦʚʠʯ / Nashenov Zhangozy Bolatovich - ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʚʝʜʫʱʠʡ 
ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ; 

3ʂʣʠʤʯʫʢ ʉʚʝʪʣʘʥʘ ʂʫʘʥʜʳʢʦʚʥʘ / Klimchuk Svetlana Kuandykovna - ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, 

ɾʝʟʢʘʟʛʘʥʩʢʠʡ ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ, ʛ. ɾʝʟʢʘʟʛʘʥ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʦʩʥʦʚʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʦʩʪʘ ʙʝʨʝʟʳ 

ʙʦʨʦʜʘʚʯʘʪʦʡ ʚ ʫʩʣʦʚʠʷʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ, ʜʘʶʪʩʷ ʢʨʘʪʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʦʧʳʪʦʚ 

ʧʦ ʩʝʤʝʥʥʦʤʫ ʨʘʟʤʥʦʞʝʥʠʶ ʙʝʨʝʟʳ ʙʦʨʦʜʘʚʯʘʪʦʡ ʚ ʫʩʣʦʚʠʷʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʝʨʝʟʘ ʙʦʨʦʜʘʚʯʘʪʘʷ, ʩʝʤʝʥʥʦʝ ʨʘʟʤʥʦʞʝʥʠʝ, ʎʝʥʪʨʘʣʴʥʳʡ ʂʘʟʘʭʩʪʘʥ. 

 

ɹʝʨʝʟʘ ʙʦʨʦʜʘʚʯʘʪʘʷ (Betula pendula Roth) - ʜʝʨʝʚʦ ʜʦ 20 ʤ ʚʳʩʦʪʦʡ. ɽʚʨʦʧʘ, ɿʘʧʘʜʥʘʷ 

ʉʠʙʠʨʴ, ɸʣʪʘʡ. ʆʭʨʘʥʷʝʪʩʷ ʚ ʟʘʧʦʚʝʜʥʠʢʘʭ. ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʟʦʥʝ ʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ. 

ʉʚʝʪʦʣʶʙʠʚʳʡ ʤʝʟʦʬʠʪ, ʤʠʢʨʦʪʝʨʤ, ʤʝʟʦʪʨʦʬ. ʊʨʘʜʠʮʠʦʥʥʦ ʚʳʨʘɟɎɈɆɋɘɗɥ ʚ ʢʫʣʴʪʫʨʝ ʚ 

ɽʚʨʦʧʝ, ɸʟʠʠ, ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ. 

ɺ ʜʝʥʜʨʘʨʠʠ ɾʝʟʢʘʟʛʘʥʩʢʦʛʦ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ ʠʤʝʝʪʩʷ 8 ʦʙʨʘʟʮʦʚ ʧʨʠʨʦʜʥʦʡ 

ʧʦʧʫʣʷʮʠʠ, ʟʘʚʝʟʝʥʥʳʭ ʩʘʞʝʥʮʘʤʠ ʩ ʦʢʨʝʩʪʥʦʩʪʝʡ ʩ. ʋʣʳʪʘʫ. ɺ 45 ʣʝʪ ʚʳʩʦʪʘ - 11 ʤ, ʜʠʘʤʝʪʨ 

ʩʪʚʦʣʘ - 32 ʩʤ. ɺʝʛʝʪʠʨʫʝʪ ʩ 12.IVÑ6 ʧʦ 01.ʍÑ6 ʚ ʪʝʯʝʥʠʝ 171 ʜʥʷ. ʊʝʤʧ ʨʦʩʪʘ - ʩʨʝʜʥʠʡ. 

ʎʚʝʪʝʪ ʩ 26.IVÑ6 ʧʦ 4.VÑ4 ʚ ʪʝʯʝʥʠʝ 8 ʜʥʝʡ. ʇʣʦʜʳ ʩʦʟʨʝʚʘʶʪ 14.VIIIÑ20. ɿʠʤʦʩʪʦʡʢʦʩʪʴ I. 

ɺʩʭʦʞʝʩʪʴ ʩʝʤʷʥ - ʩʨʝʜʥʷʷ. ɻʨʫʧʧʘ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ I. ʀʩʧʦʣʴʟʫʝʪʩʷ ʚ ʦʟʝʣʝʥʝʥʠʠ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʎʝʥʪʨʘʣʴʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ. 

ɹʝʨʝʟʘ ʚʩʪʫʧʘʝʪ ʚ ʧʣʦʜʦʥʦʰʝʥʠʝ ʩ 8-12-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʠ ʜʘʝʪ ʫʨʦʞʘʠ ʝʞʝʛʦʜʥʦ; 

ʦʙʠʣʴʥʳʝ ʫʨʦʞʘʠ ʧʦʚʪʦʨʷʶʪʩʷ
 
ʯʝʨʝʟ 2-3 ʛʦʜʘ.  

ʉʝʤʝʥʘ ʩʦʟʨʝʚʘʶʪ ʚ ʢʦʥʮʝ ʠʶʣʷ - ʘʚʛʫʩʪʝ, ʢʦʛʜʘ ʩʝʨʝʞʢʠ ʧʨʠʦʙʨʝʪʘʶʪ ʞʝʣʪʦ-ʙʫʨʳʡ ʮʚʝʪ 

ʠ ʣʝʛʢʦ ʨʘʩʩʳʧʘʶʪʩʷ ʧʨʠ ʩʛʠʙʘʥʠʠ. ʉʦʙʨʘʥʥʳʝ ʩʝʨʝʞʢʠ ʧʨʦʩʫʰʠʚʘʶʪ ʚ ʪʝʥʠ ʚ ʪʝʯʝʥʠʝ 2-3 

ʜʥʝʡ ʠ ʟʘʪʝʤ ʧʨʦʪʠʨʘʶʪ ʨʫʢʘʤʠ ʥʘ ʤʝʪʘʣʣʠʯʝʩʢʦʤ ʩʠʪʝ ʩ ʦʪʚʝʨʩʪʠʷʤʠ 2ʭ2 ʠʣʠ 2ʭ3 ʤʤ. 

ʉʝʤʝʥʘ ʩ ʨʘʟʨʫʰʝʥʥʳʤʠ ʯʝʰʫʡʢʘʤʠ ʠ ʢʨʳʣʳʰʢʘʤʠ ʧʨʦʭʦʜʷʪ ʩʢʚʦʟʴ ʪʘʢʠʝ ʦʪʚʝʨʩʪʠʷ. ʏʪʦʙʳ 

ʦʯʠʩʪʠʪʴ ʩʝʤʝʥʘ, ʠʭ ʧʨʦʚʝʠʚʘʶʪ ʥʘ ʣʝʛʢʦʤ ʚʝʪʨʫ. ɺʝʩ 1000 ʩʝʤʷʥ: 0,12-0,2 ʛ, ʚ 1 ʛ 

ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʢʦʣʦ 5000 ʩʝʤʷʥ. ɺʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʨʘʚʥʘ 25-60%. ʋ ʩʚʝʞʝʩʦʙʨʘʥʥʳʭ ʩʝʤʷʥ ʚ 

ʫʨʦʞʘʡʥʳʝ ʛʦʜʳ ʚʩʭʦʞʝʩʪʴ ʜʦʩʪʠʛʘʝʪ 70-80%. ʂʘʯʝʩʪʚʦ ʠʭ ʟʘʚʠʩʠʪ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʚʦ 

ʚʨʝʤʷ ʮʚʝʪʝʥʠʷ ʙʝʨʝʟʳ. ɽʩʣʠ ʚ ʧʝʨʠʦʜ ʮʚʝʪʝʥʠʷ ʩʪʦʠʪ ʜʦʞʜʣʠʚʘʷ ʧʦʛʦʜʘ, ʦʙʨʘʟʫʝʪʩʷ ʤʥʦʛʦ 

ʧʫʩʪʳʭ ʩʝʤʷʥ. 

ɼʣʷ ʭʨʘʥʝʥʠʷ ʩʝʤʝʥʘ ʭʦʨʦʰʦ ʧʨʦʩʫʰʠʚʘʶʪ, ʥʘʩʳʧʘʶʪ ʚ ʛʝʨʤʝʪʠʯʝʩʢʠ ʟʘʢʨʳʪʳʝ ʙʫʪʳʣʠ 

ʠʣʠ ʙʫʤʘʞʥʳʝ ʧʘʢʝʪʳ, ʢʦʪʦʨʳʝ ʩʪʘʚʷʪ ʚ ʩʫʭʦʝ ʧʦʤʝʱʝʥʠʝ. ʇʨʦʩʫʰʠʚʘʥʠʝ ʩʝʤʷʥ ʙʝʨʝʟʳ 

ʧʦʯʪʠ ʥʝ ʩʥʠʞʘʝʪ ʠʭ ʚʩʭʦʞʝʩʪʠ ʜʦ ʚʝʩʥʳ ʩʣʝʜʫʶʱʝʛʦ ʛʦʜʘ. 

ɼʣʷ ʧʦʩʝʚʘ ʩʝʤʷʥ ʙʝʨʝʟʳ ʚʳʙʠʨʘʝʪʩʷ ʤʝʩʪʦ ʚ ʧʠʪʦʤʥʠʢʝ ʩ ʧʣʦʜʦʨʦʜʥʦʡ ʧʦʯʚʦʡ ʣʝʛʢʦʛʦ 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ʅʘ ʧʦʯʚʘʭ ʢʠʩʣʳʭ ʠ ʩʣʘʙʦʢʠʩʣʳʭ (ph 5-6,5) ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʥʦʝ 

ʧʨʦʨʘʩʪʘʥʠʝ ʩʝʤʷʥ. ʇʦʯʚʫ ʭʦʨʦʰʦ ʦʙʨʘʙʘʪʳʚʘʶʪ, ʩʝʤʝʥʘ ʚʳʩʝʚʘʶʪ ʚ ʤʝʣʢʠʝ ʙʦʨʦʟʜʢʠ ʠ 

ʩʣʝʛʢʘ ʧʨʠʩʳʧʘʶʪ ʟʝʤʣʝʡ, ʧʝʨʝʛʥʦʝʤ ʠʣʠ ʦʧʠʣʢʘʤʠ. ʅʦʨʤʘ ʚʳʩʝʚʘ: 5-7 ʛ ʥʘ 1 ʧʦʛʦʥʥʳʡ ʤʝʪʨ. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ 50-60 ʜʥʝʡ ʧʦʩʝʚʳ ʨʝʛʫʣʷʨʥʦ ʧʦʣʠʚʘʶʪ ʠʟ ʣʝʡʢʠ, ʧʦʜʜʝʨʞʠʚʘʷ ʚʝʨʭʥʠʡ ʩʣʦʡ 

ʧʦʯʚʳ ʚʦ ʚʣʘʞʥʦʤ ʩʦʩʪʦʷʥʠʠ. ɺ ʧʝʨʚʳʡ ʤʝʩʷʮ ʧʦʩʣʝ ʧʦʩʝʚʘ ʙʝʨʝʟʫ ʧʦʣʠʚʘʶʪ ʢʘʞʜʳʡ ʜʝʥʴ, ʘ 

ʚʦ ʚʪʦʨʦʡ - ʯʝʨʝʟ 2-3 ʜʥʷ ʧʦ ʥʦʨʤʝ 25-30 ʣ ʥʘ 1 ʤ
2
. ʅʘ ʟʠʤʫ ʚʩʭʦʜʳ ʙʝʨʝʟʳ ʥʝʦʙʭʦʜʠʤʦ 

ʟʘʢʨʳʚʘʪʴ ʩʫʭʦʡ ʣʠʩʪʚʦʡ ʩʣʦʝʤ 30-40 ʩʤ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʳʤʝʨʟʘʥʠʷ. 

ʅʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʝʥ ʣʝʪʥʠʡ ʧʦʩʝʚ ʩʚʝʞʝʩʦʙʨʘʥʥʳʤʠ ʩʝʤʝʥʘʤʠ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʵʪʦʛʦ 

ʧʦʩʝʚʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʢ ʦʩʝʥʠ ʩʣʝʜʫʶʱʝʛʦ ʛʦʜʘ ʚʩʝ ʩʝʷʥʮʳ ʜʦʩʪʠʛʘʶʪ ʩʪʘʥʜʘʨʪʥʳʭ 
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ʨʘʟʤʝʨʦʚ (ʜʦ 50 ʩʤ), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʘ ʦʩʝʥʥʝʤ ʠ ʚʝʩʝʥʥʝʤ ʧʦʩʝʚʘʭ ʢ ʵʪʦʤʫ ʩʨʦʢʫ ʙʦʣʴʰʫʶ 

ʯʘʩʪʴ ʩʝʷʥʮʝʚ ʦʩʪʘʚʣʷʶʪ ʝʱʝ ʥʘ ʦʜʠʥ ʛʦʜ ʥʘ ʜʦʨʘʱʠʚʘʥʠʝ. ʋʭʦʜ ʟʘ ʣʝʪʥʠʤʠ ʧʦʩʝʚʘʤʠ 

ʧʨʦʜʦʣʞʘʝʪʩʷ ʧʦʣʪʦʨʘ ʛʦʜʘ, ʘ ʟʘ ʦʩʪʘʣʴʥʳʤʠ - ʚ ʪʝʯʝʥʠʝ 2 ʣʝʪ. ɼʣʷ ʣʝʪʥʠʭ ʧʦʩʝʚʦʚ 

ʠʩʧʦʣʴʟʫʶʪ ʩʝʤʝʥʘ ʩʚʝʞʝʛʦ ʩʙʦʨʘ, ʠʟ ʢʦʪʦʨʳʭ, ʢʘʢ ʫʩʪʘʥʦʚʣʝʥʦ, ʚʳʨʘʩʪʘʶʪ ʥʘʠʙʦʣʝʝ 

ʞʠʟʥʝʩʪʦʡʢʠʝ ʨʘʩʪʝʥʠʷ. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʪʘʢʠʭ ʧʦʩʝʚʦʚ ʦʪʧʘʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʭʨʘʥʝʥʠʠ 

ʩʝʤʷʥ, ʠ ʨʘʙʦʪʳ ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʤʝʥʝʝ ʥʘʧʨʷʞʝʥʥʦʝ ʩ ʨʘʙʦʯʝʡ ʩʠʣʦʡ ʚʨʝʤʷ, ʯʝʤ ʚʝʩʥʦʡ ʠ 

ʦʩʝʥʴʶ. ɼʝʨʝʚʮʘ 5-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʩʝʷʥʮʝʚ ʣʝʪʥʝʛʦ ʧʦʩʝʚʘ, ʠʤʝʣʠ ʩʨʝʜʥʶʶ 

ʚʳʩʦʪʫ 160 ʩʤ ʠ ʜʠʘʤʝʪʨ ʫ ʢʦʨʥʝʚʦʡ ʰʝʡʢʠ 2-3 ʩʤ; ʜʝʨʝʚʮʘ ʠʟ ʩʝʤʷʥ ʚʝʩʝʥʥʝʛʦ ʧʦʩʝʚʘ ʠʤʝʣʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 120 ʩʤ ʠ 1,5 ʩʤ. 

ʆʧʳʪʳ ʩ ʚʥʝʩʝʥʠʝʤ ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʜʦʟʘʭ 3-5 ʛ ʥʘ ʤĮ ʦʙʝʩʧʝʯʠʣʠ ʙʦʣʝʝ ʚʳʩʦʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʨʦʩʪʘ ʩʝʷʥʮʝʚ ʙʝʨʝʟʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʚ 1,5-2 ʨʘʟʘ. ʇʨʠ ʚʥʝʩʝʥʠʠ 

ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚʳʩʦʪʘ ʩʝʷʥʮʝʚ ʧʨʝʚʳʰʘʣʘ ʩʝʷʥʮʳ ʢʦʥʪʨʦʣʷ ʥʘ 30%. 

ʇʨʠʤʝʥʷʷ ʦʩʝʥʥʠʝ ʧʦʩʝʚʳ ʠ ʫʜʦʙʨʝʥʠʷ, ʤʦʞʥʦ ʚ ʫʩʣʦʚʠʷʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ 

ʩʦʢʨʘʪʠʪʴ ʩʨʦʢ ʚʳʨʘʱʠʚʘʥʠʷ ʥʘ 1 ʛʦʜ ʠʣʠ ʫʚʝʣʠʯʠʪʴ ʚʳʭʦʜ ʜʚʫʭʣʝʪʥʠʭ ʩʝʷʥʮʝʚ ʥʘ 40-50%. 

ʅʘʰʠ ʥʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʪʝʥʝʥʠʝ ʚʩʭʦʜʦʚ ʙʝʨʝʟʳ ʥʝ ʪʦʣʴʢʦ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ, ʥʦ 

ʠ ʥʝʞʝʣʘʪʝʣʴʥʦ. ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦ ʩʝʤʝʥʥʦʤʫ ʨʘʟʤʥʦʞʝʥʠʶ ʙʝʨʝʟʳ ʤʳ ʪʘʢʞʝ 

ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʧʦʩʝʚʳ ʙʝʨʝʟʳ ʥʝ ʩʣʝʜʫʝʪ ʧʨʠʪʝʥʷʪʴ, ʪʘʢ ʢʘʢ ʧʨʠ ʵʪʦʤ ʟʘʜʝʨʞʠʚʘʝʪʩʷ 

ʨʘʟʚʠʪʠʝ ʩʝʷʥʮʝʚ ʠ ʩʥʠʞʘʝʪʩʷ ʠʭ ʚʳʭʦʜ. ɻʣʘʚʥʦʝ - ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʤʦʣʦʜʳʝ ʚʩʭʦʜʳ 

ʚʣʘʛʦʡ, ʯʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝʤ ʯʘʩʪʳʭ ʧʦʣʠʚʦʚ. 

ʊʘʢ ʞʝ ʠ ʚʝʩʝʥʥʠʝ ʧʦʩʝʚʳ ʤʦʛʫʪ ʜʘʚʘʪʴ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ. ʃʫʯʰʝ ʚʩʝʛʦ ʧʨʠʤʝʥʷʪʴ ʜʣʷ 

ʧʦʩʝʚʘ ʦʙʝʩʢʨʳʣʝʥʥʳʝ ʠ ʭʦʨʦʰʦ ʦʯʠʱʝʥʥʳʝ ʩʝʤʝʥʘ; ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʩʝʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ 

ʥʦʨʤʫ ʩʝʤʷʥ, ʜʦʙʠʚʘʪʴʩʷ ʚʳʩʦʢʦʡ ʪʝʭʥʠʢʠ ʧʦʩʝʚʘ ʠ ʧʦʣʫʯʘʪʴ ʨʘʚʥʦʤʝʨʥʳʝ ʚʩʭʦʜʳ. ɼʣʷ 

ʚʝʩʝʥʥʝʛʦ ʧʦʩʝʚʘ ʩʝʤʝʥʘ ʙʝʨʝʟʳ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʪʴ ʚʦ ʚʣʘʞʥʦʤ ʧʝʩʢʝ ʚ ʨʘʚʥʳʭ 

ʦʙʲʝʤʘʭ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 1,5 ʤʝʩʷʮʝʚ, ʚ ʩʥʝʛʫ ʠʣʠ ʚ ʧʦʤʝʱʝʥʠʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʪ 0 ʜʦ +10Áʉ. 

ʉʪʨʘʪʠʬʠʢʘʮʠʶ ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ ʧʨʦʨʘʱʠʚʘʥʠʝʤ ʩʝʤʷʥ ʚ ʪʝʯʝʥʠʝ 4-5 ʜʥʝʡ ʚ ʢʦʤʥʘʪʝ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 25-30ÁC. ʇʨʠ ʵʪʦʤ ʩʝʤʝʥʘ ʫʚʣʘʞʥʷʶʪ ʪʝʧʣʦʡ ʚʦʜʦʡ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 40Á, 

ʨʘʩʢʣʘʜʳʚʘʶʪ ʩʣʦʝʤ 3-4 ʩʤ ʠ ʧʝʨʝʤʝʰʠʚʘʶʪ 1-2 ʨʘʟʘ ʚ ʜʝʥʴ. ʅʘʠʙʦʣʴʰʠʡ ʚʳʭʦʜ ʩʝʷʥʮʝʚ 

ʙʳʣ ʧʦʣʫʯʝʥ ʥʘ ʧʦʩʝʚʝ, ʛʜʝ ʩʝʤʝʥʘ ʩʦ ʚʩʭʦʞʝʩʪʴʶ 50% ʠ ʵʥʝʨʛʠʝʡ ʧʨʦʨʘʩʪʘʥʠʷ 50% ʙʳʣʠ 

ʚʳʩʝʷʥʳ ʧʦ ʥʦʨʤʝ 5 ʛ ʥʘ 1 ʧʦʛʦʥʥʳʡ ʤʝʪʨ. 

ɹʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ ʩʢʣʘʜʳʚʘʶʪʩʷ ʧʨʠ ʟʘʜʝʣʢʝ ʠʭ ʧʝʩʢʦʤ ʥʘ 

ʛʣʫʙʠʥʫ 0,3-0,5 ʩʤ, ʥʦ ʥʘʠʙʦʣʝʝ ʜʨʫʞʥʳʝ ʠ ʨʘʚʥʦʤʝʨʥʳʝ ʚʩʭʦʜʳ ʧʦʣʫʯʝʥʳ ʧʨʠ ʚʳʩʝʚʝ ʩʤʝʩʠ 

ʩʝʤʷʥ ʩ ʧʝʩʢʦʤ. ʊʦʣʴʢʦ ʧʨʠ ʨʘʥʥʝʚʝʩʝʥʥʠʭ ʧʦʩʝʚʘʭ (ʧʝʨʚʘʷ ʜʝʢʘʜʘ ʤʘʨʪʘ) 

ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʠʣʠ ʧʨʦʨʘʱʝʥʥʳʤʠ ʩʝʤʝʥʘʤʠ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʚʳʩʦʢʠʡ ʚʳʭʦʜ 

ʩʝʷʥʮʝʚ ʙʝʨʝʟʳ. ʄʘʡʩʢʠʝ, ʠʶʥʴʩʢʠʝ ʠ ʠʶʣʴʩʢʠʝ ʧʦʩʝʚʳ ʜʘʚʘʣʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

ɺ ʢʘʯʝʩʪʚʝ ʫʢʨʳʪʠʷ ʧʨʠʤʝʥʷʣʠ ʩʦʣʦʤʫ (3-5 ʢʛ ʥʘ ʤĮ); ʩʦʣʦʤʫ ʩ ʧʦʷʚʣʝʥʠʝʤ ʚʩʭʦʜʦʚ 

ʩʥʠʤʘʣʠ. ʑʠʪʳ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʧʨʠʪʝʥʝʥʠʷ ʩ ʮʝʣʴʶ ʟʘʱʠʪʳ ʚʩʭʦʜʦʚ ʦʪ ʩʦʣʥʮʝʧʝʢʘ, ʘ ʪʘʢʞʝ 

ʜʣʷ ʟʘʱʠʪʳ ʧʦʯʚʳ ʦʪ ʠʩʩʫʰʝʥʠʷ. ʂʘʢ ʛʦʚʦʨʠʣʦʩʴ ʨʘʥʝʝ, ʧʨʠʪʝʥʷʪʴ ʧʦʩʝʚʳ ʙʝʨʝʟʳ ʤʦʞʥʦ ʚ 

ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʩʣʫʯʘʷʭ, ʛʜʝ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʛʫʣʷʨʥʦ ʧʦʣʠʚʘʪʴ ʨʘʩʪʝʥʠʷ. ɺʦʦʙʱʝ ʱʠʪʳ 

ʜʣ̫ ʧʨʠʪʝʥʝʥʠʷ ʟʘʜʝʨʞʠʚʘʶʪ ʨʘʟʚʠʪʠʝ ʚʩʭʦʜʦʚ ʙʝʨʝʟʳ, ʷʚʣʷʶʱʝʡʩʷ ʩʚʝʪʦʣʶʙʠʚʦʡ ʧʦʨʦʜʦʡ. 

ʆʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʚʳʨʘʱʠʚʘʥʠʷ ʩʝʷʥʮʝʚ ʙʝʨʝʟʳ ʚ ʩʪʝʧʠ ʷʚʣʷʝʪʩʷ ʧʦʣʠʚ, ʢʦʪʦʨʳʡ 

ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʤʝʨʝ ʧʨʦʩʳʭʘʥʠʷ ʧʦʯʚʳ. 
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ʂʫʣʠʥʘʨʥʳʝ ʢʘʥʮʝʨʦʛʝʥʳ ʧʠʱʠ 

ʂʘʨʧʦʚʘ ʊ. ɺ.
1
, ʃʳʪʦʚʘ ʉ. ʌ.

2
 

ʂʘʨʧʦʚʘ ʊ. ɺ., ʃʳʪʦʚʘ ʉ. ʌ. ʂʫʣʠʥʘʨʥʳʝ ʢʘʥʮʝʨʦʛʝʥʳ ʧʠʱʠ 

1ʂʘʨʧʦʚʘ ʊʘʪʴʷʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ / Karpova Tatiana Vladimirovna - ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ; 
2ʃʳʪʦʚʘ ʉʚʝʪʣʘʥʘ ʌʝʜʦʨʦʚʥʘ / Lytova Svetlana Fedorovna - ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ, 

ʢʘʬʝʜʨʘ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʀʥʩʪʠʪʫʪ ʧʠʱʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʠʟʘʡʥʘ - ʬʠʣʠʘʣ ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠʥʞʝʥʝʨʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ 

 

ɸʥʥʦʪʘʮʠʷ: ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʚʦʧʨʦʩʘʤ ʧʨʘʚʠʣʴʥʦʛʦ ʧʠʪʘʥʠʷ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʧʨʠ ʪʝʨʤʠʯʝʩʢʦʡ ʠ ʢʫʣʠʥʘʨʥʦʡ ʦʙʨʘʙʦʪʢʝ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʷʝʪʩʷ ʩʧʦʩʦʙʘʤ ʠ ʤʝʪʦʜʘʤ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʥʮʝʨʦʛʝʥʦʚ ʚ ʧʨʦʜʫʢʪʘʭ ʧʠʪʘʥʠʷ. ɺ ʩʪʘʪʴʝ 

ʨʘʩʢʨʳʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʥʢʦʣʦʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʟʘʙʦʣʝʚʘʥʠʷʤʠ 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʧʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʧʨʦʜʫʢʪʦʚ, ʧʨʦʰʝʜʰʠʭ ʪʝʨʤʠʯʝʩʢʫʶ 

ʦʙʨʘʙʦʪʢʫ ʚʳʩʦʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ, ʢʦʧʯʝʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʧʨʦʜʫʢʪʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʢʦʥʩʝʨʚʘʥʪʦʚ ʜʣʷ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ, ʜʣʷ ʫʩʠʣʝʥʠʷ ʚʢʫʩʘ, ʮʚʝʪʘ ʠ ʟʘʧʘʭʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʘʥʘʣʠʟʘ ʚʳʷʚʣʝʥʘ ʧʨʠʯʠʥʘ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʥʮʝʨʦʛʝʥʦʚ ʚ ʧʨʦʜʫʢʪʘʭ ʧʠʪʘʥʠʷ ʠ ʠʭ ʚʦʟʜʝʡʩʪʚʠʝ 

ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ, ʫʤʝʥʴʰʠʪʴ ʠʭ ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʧʨʦʜʫʢʪʘʭ ʚʦʟʤʦʞʥʦ ʟʘ 

ʩʯʝʪ ʧʨʘʚʠʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʧʨʘʚʠʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʥʮʝʨʦʛʝʥʳ, ʥʠʪʨʘʪʳ, ʦʥʢʦʣʦʛʠʷ, ʘʢʨʠʣʘʤʠʜ, ʛʝʥʝʪʠʢʘ, ʤʫʪʘʮʠʷ. 

 

ɿʜʦʨʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʥʦʨʤʘʣʴʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ. ʆʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʷʚʣʷʝʪʩʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ 

ʧʠʪʘʥʠʝ. ɼʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʤʦʣʦʜʦʛʦ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʥʝʦʙʭʦʜʠʤʦ ʫʧʦʪʨʝʙʣʝʥʠʝ 

ʙʝʣʢʦʚ, ʫʛʣʝʚʦʜʦʚ, ʚʠʪʘʤʠʥʦʚ, ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʚʦʜʳ, ʦʥʠ ʩʦʜʝʨʞʘʪʩʷ ʚ ʤʷʩʝ, ʚ 

ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʘʭ, ʚ ʦʚʦʱʘʭ ʠ ʬʨʫʢʪʘʭ. ɼʣʷ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ ʧʨʦʜʫʢʪʦʚ, ʦʚʦʱʝʡ ʠ 

ʬʨʫʢʪʦʚ ʧʨʠʤʝʥʷʶʪ ʢʘʥʮʝʨʦʛʝʥʳ.  

ʂʘʥʮʝʨʦʛʝʥʳ - ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ - ʧʝʩʪʠʮʠʜʳ ʠ 

ʩʦʣʠ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ - ʥʠʪʨʘʪʳ. ʀʭ ʠʩʪʦʯʥʠʢʘʤʠ ʷʚʣʷʶʪʩʷ ʨʘʥʥʠʝ ʦʚʦʱʠ, ʘ ʪʘʢʞʝ ʤʷʩʥʳʝ 

ʧʨʦʜʫʢʪʳ - ʢʦʧʯʝʥʳʝ ʢʦʣʙʘʩʳ ʠ ʨʘʟʣʠʯʥʳʝ ʢʦʥʩʝʨʚʳ. ʅʠʪʨʘʪʳ, ʧʦʧʘʜʘʷ ʚ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʳʡ ʪʨʘʢʪ, ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʥʠʪʨʠʪʳ - ʝʱʝ ʙʦʣʝʝ ʚʨʝʜʥʳʝ ʢʘʥʮʝʨʦʛʝʥʳ. ʉ ʣʘʪʠʥʩʢʦʛʦ 

ʢʘʥʮʝʨʦʛʝʥʳ ʧʝʨʝʚʦʜʷʪʩʷ ʢʘʢ cancer - çʨʘʢè, ʩ ʛʨʝʯʝʩʢʦʛʦ genes - çʨʦʞʜʘʶʱʠʡ, 

ʨʦʞʜʝʥʥʳʡè. ʇʨʠʯʠʥʦʡ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʦ ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ɸʛʝʥʪʩʪʚʘ ʀʟʫʯʝʥʠʷ ʈʘʢʘ (ʄɸʀʈ), ʷʚʣʷʶʪʩʷ ʬʘʢʪʦʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ 

ʭʠʤʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʥʠʟʠʪʴ ʦʥʢʦʣʦʛʠʯʝʩʢʫʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ, ʥʝʦʙʭʦʜʠʤʦ 

ʟʥʘʪʴ ʦʙ ʠʩʪʦʯʥʠʢʘʭ ʠ ʧʫʪʷʭ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʧʨʦʜʫʢʪʘʭ ʧʠʪʘʥʠʷ, ʦ 

ʚʦʜʝ, ʧʦʯʚʝ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʘʭ.  

ʆʜʥʠʤ ʠʟ ʠʩʪʦʯʥʠʢʦʚ ʢʘʥʮʝʨʦʛʝʥʦʚ ʷʚʣʷʶʪʩʷ ʧʨʦʜʫʢʪʳ, ʢʦʪʦʨʳʝ ʧʦʜʚʝʨʛʘʶʪʩʷ 

ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ. ʇʨʦʜʫʢʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʫʛʣʝʚʦʜʳ, ʧʨʠ ʞʘʨʢʝ ʚʳʜʝʣʷʶʪ ʘʢʨʠʣʘʤʠʜ, 

ʢʦʪʦʨʳʡ ʚʳʟʳʚʘʝʪ ʨʷʜ ʤʫʪʘʮʠʡ ʚ ʢʣʝʪʢʘʭ ɼʅʂ. ɺ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʦʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʣʘʩʪʤʘʩʩ, ʢʣʝʷ, ʢʨʘʩʦʢ, ʝʛʦ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʦʯʠʩʪʢʠ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʳ ʦʪ 

ʠʟʚʝʩʪʠ. ʆʥ ʦʪʥʦʩʠʪʩʷ ʢ ʩʠʥʪʝʪʠʯʝʩʢʠʤ ʤʦʥʦʤʝʨʘʤ, ʩʦʜʝʨʞʠʪʩʷ ʚ ʪʘʙʘʯʥʦʤ ʜʳʤʝ, ʦʙʣʘʜʘʝʪ 

ʪʦʢʩʠʯʝʩʢʠʤʠ ʠ ʢʘʥʮʝʨʦʛʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ɸʢʨʠʣʘʤʠʜ - ʵʪʦ ʭʠʤʠʯʝʩʢʦʝ ʩʦʝʜʠʥʝʥʠʝ, ʢʦʪʦʨʦʝ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʫʪʝʤ 

ʧʨʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʢʮʠʠ ʘʤʠʥʦʢʠʩʣʦʪʳ ʘʩʧʘʨʘʛʠʥʘ ʠ ʩʘʭʘʨʘ, ʚ 

ʧʨʦʮʝʩʩʝ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʪʘʢʠʭ ʧʨʦʜʫʢʪʦʚ, ʢʘʢ ʢʦʬʝ, ʰʦʢʦʣʘʜ, ʘ ʪʘʢʞʝ ʧʨʠ ʚʘʨʢʝ ʥʝʢʦʪʦʨʳʭ 

ʬʨʫʢʪʦʚ ʠ ʦʚʦʱʝʡ. ʆʥ ʚʳʜʝʣʷʝʪʩʷ ʧʨʠ ʞʘʨʢʝ ʧʨʦʜʫʢʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʫʛʣʝʚʦʜʳ: ʢʘʨʪʦʬʝʣʴ 

ʬʨʠ, ʯʠʧʩʳ, ʢʨʝʢʝʨʳ ʠ ʩʫʭʘʨʠʢʠ. ʄʷʩʥʳʝ ʧʨʦʜʫʢʪʳ ʧʦʩʣʝ ʧʦʜʞʘʨʠʚʘʥʠʷ ʚ 10-50 ʨʘʟ 

ʩʠʣʴʥʝʝ ʧʦʚʨʝʞʜʘʶʪ ʛʝʥʥʳʝ ʢʣʝʪʢʠ, ʯʝʤ ʵʢʩʪʨʘʢʪʳ ʟʘʧʝʯʝʥʥʳʭ ʠ ʦʪʚʘʨʥʳʭ ʧʨʦʜʫʢʪʦʚ. 

ʄʫʪʘʛʝʥʥʦʩʪʴ ʤʦʯʠ ʧʦʚʳʰʘʝʪʩʷ ʫ ʣʶʜʝʡ, ʫʧʦʪʨʝʙʣʷʶʱʠʭ ʞʘʨʝʥʦʝ ʤʷʩʦ ʠʣʠ ʨʳʙʫ. ʏʪʦʙʳ 

ʫʤʝʥʴʰʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʢʘʥʮʝʨʦʛʝʥʦʚ ʚ ʪʘʢʠʭ ʧʨʦʜʫʢʪʘʭ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ 
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ʧʨʘʚʠʣʴʥʫʶ ʧʦʩʫʜʫ, ʧʦʩʫʜʫ ʠʟ ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ, ʚ ʥʝʡ ʤʦʞʥʦ ʛʦʪʦʚʠʪʴ ʙʝʟ ʞʠʨʦʚ ʠ ʧʨʠ 

ʧʦʚʳʰʝʥʥʦʤ ʜʘʚʣʝʥʠʠ. ɺʦ ʚʨʝʤʷ ʞʘʨʢʠ ʢʦʣʠʯʝʩʪʚʦ ʢʘʥʮʝʨʦʛʝʥʦʚ ʤʦʞʥʦ ʫʤʝʥʴʰʠʪʴ ʥʘ 70-

90%, ʝʩʣʠ ʧʨʦʜʫʢʪʳ ʯʘʩʪʦ ʧʝʨʝʚʦʨʘʯʠʚʘʪʴ [1, c. 31-35]. 

ʄʷʩʥʳʝ ʠ ʨʳʙʥʳʝ ʧʨʦʜʫʢʪʳ ʙʦʛʘʪʳ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʤʠ ʘʤʠʥʘʤʠ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪʩʷ 

ʧʨʠ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʚʳʩʦʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ, ʧʨʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ ʫʧʦʪʨʝʙʣʝʥʠʠ 

ʦʥʠ ʧʨʠʚʦʜʷʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʫ ʞʝʥʱʠʥ ʨʘʢʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ. ʄʷʩʥʳʝ, ʤʦʣʦʯʥʳʝ ʠ 

ʨʳʙʥʳʝ ʧʨʦʜʫʢʪʳ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʙʝʣʢʘ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤ ʦʨʛʘʥʠʟʤʫ ʢʘʢ 

ʩʪʨʦʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʢʣʝʪʦʯʥʳʭ ʩʪʝʥʦʢ, ʤʳʰʮ ʠ ʚʦʣʦʢʦʥ, ʦʥ ʩʦʩʪʘʚʣʷʶʪ 

15-20% ʤʘʩʩʳ ʪʢʘʥʝʡ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʪʝʣʘ, ʥʠ ʦʜʠʥ ʧʨʦʮʝʩʩ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ ʥʝ 

ʧʨʦʠʩʭʦʜʠʪ ʙʝʟ ʫʯʘʩʪʠʷ ʙʝʣʢʘ.  

ʇʝʨʦʢʩʠʜʳ ʩʦʜʝʨʞʘʪʩʷ ʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʣʘʭ ʠ ʧʦʷʚʣʷʶʪʩʷ ʧʨʠ ʩʠʣʴʥʦʤ ʨʘʟʦʛʨʝʚʝ 

ʧʨʦʜʫʢʪʘ, ʥʦ ʥʝ ʚʩʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʤʘʩʣʘ ʚʨʝʜʥʳ, ʘ ʪʦʣʴʢʦ ʪʝ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʥʝʩʢʦʣʴʢʦ 

ʥʝʥʘʩʳʱʝʥʥʳʭ ʩʚʷʟʝʡ (ʧʦʜʩʦʣʥʝʯʥʦʝ ʤʘʩʣʦ), ʘ ʤʘʩʣʦ ʩ ʦʜʥʦʡ ʥʘʩʳʱʝʥʥʦʡ ʩʚʷʟʴʶ ʠʭ ʥʝ 

ʩʦʜʝʨʞʘʪ (ʦʣʠʚʢʦʚʦʝ, ʧʘʣʴʤʦʚʦʝ). ʇʝʨʦʢʩʠʜʳ ʦʧʘʩʥʳ ʪʝʤ, ʯʪʦ ʟʘʤʝʜʣʷʶʪ ʩʠʥʪʝʟ ʙʝʣʢʘ ʚ 

ʢʣʝʪʢʝ, ʚʳʟʳʚʘʶʪ ʨʷʜ ʤʫʪʘʮʠʡ ʚ ʢʣʝʪʢʘʭ ɼʅʂ ʠ ʚʝʜʫʪ ʢ ʠʭ ʨʘʟʨʫʰʝʥʠʶ. ɺʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ 

ʚʝʱʝʩʪʚʘ ʚʝʜʫʪ ʢ ʦʥʢʦʣʦʛʠʠ. 

ʇʨʠ ʥʝʧʨʘʚʠʣʴʥʦʤ ʭʨʘʥʝʥʠʠ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʩʫʭʦʬʨʫʢʪʦʚ ʠ ʦʨʝʭʦʚ 

ʦʙʨʘʟʫʶʪʩʷ ʤʠʢʨʦʪʦʢʩʠʥʳ. ʄʠʢʨʦʪʦʢʩʠʥʳ - ʦʧʘʩʥʳʝ ʚʝʱʝʩʪʚʘ, ʦʥʠ ʦʙʨʘʟʫʶʪʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʦʙʤʝʥʘ ʧʣʝʩʥʝʚʳʭ ʛʨʠʙʦʚ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʟʚʝʩʪʥʦ ʙʦʣʝʝ 250 ʚʠʜʦʚ 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʛʨʠʙʦʚ, ʢʦʪʦʨʳʝ ʧʨʦʜʫʮʠʨʫʶʪ ʦʢʦʣʦ 200 ʤʠʢʨʦʪʦʢʩʠʥʦʚ, ʦʥʠ ʚʳʟʳʚʘʶʪ 

ʵʣʝʤʝʥʪʘʨʥʳʝ ʪʦʢʩʠʢʦʟʳ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ, ʧʦʨʘʞʘʶʪ ʢʦʨʤʦʚʳʝ ʨʘʩʪʝʥʠʷ ʚ ʧʝʨʠʦʜʳ ʠʭ 

ʚʝʛʝʪʘʮʠʠ ʠ ʭʨʘʥʝʥʠʷ. ʄʠʢʨʦʪʦʢʩʠʥʳ ʫʩʪʦʡʯʠʚʳ ʢ ʬʠʟʠʯʝʩʢʦʡ ʠ ʭʠʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ, ʥʦ 

ʧʨʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʢʫʣʠʥʘʨʥʦʡ ʦʙʨʘʙʦʪʢʝ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʫʤʝʥʴʰʘʝʪʩʷ. 

ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʥʮʝʨʦʛʝʥʥʳʭ ʚʝʱʝʩʪʚ ʧʦʧʘʜʘʝʪ ʚ ʧʨʦʜʫʢʪʳ ʧʨʠ ʢʦʧʯʝʥʠʠ, ʥʦ 

ʝʩʣʠ ʦʪʩʫʪʩʪʚʫʝʪ ʜʳʤ ʠ ʧʨʦʜʫʢʪ ʛʦʪʦʚʠʪʩʷ ʪʦʣʴʢʦ ʦʪ ʪʝʧʣʘ, ʦʥ ʥʝ ʩʦʜʝʨʞʠʪ ʢʘʥʮʝʨʦʛʝʥʦʚ. 

ʇʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʪʘʢʠʭ ʧʨʦʜʫʢʪʦʚ ʥʘʨʫʰʘʝʪʩʷ ʨʘʙʦʪʘ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, 

ʦʩʣʘʙʣʷʝʪʩʷ ʠʤʤʫʥʠʪʝʪ, ʧʨʠ ʯʘʩʪʳʭ ʩʪʨʝʩʩʘʭ, ʥʝʧʨʘʚʠʣʴʥʦʤ ʧʠʪʘʥʠʷ, ʫʧʦʪʨʝʙʣʝʥʠʠ ʞʠʨʥʦʡ 

ʤʷʩʥʦʡ ʧʠʱʠ, ʢʘʥʮʝʨʦʛʝʥʳ ʚʩʘʩʳʚʘʶʪʩʷ ʚ ʢʨʦʚʴ ʠ ʨʘʟʥʦʩʷʪʩʷ ʧʦ ʢʣʝʪʢʘʤ.  

ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʮʚʝʪʘ ʚ ʤʦʣʦʯʥʳʝ ʠ ʤʷʩʥʳʝ ʧʨʦʜʫʢʪʳ, ʘ ʪʘʢʞʝ ʚ ʢʦʥʩʝʨʚʳ ʜʦʙʘʚʣʷʶʪ 

ʥʠʪʨʠʪʳ, ʘ ʜʣʷ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ - ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʢʦʥʩʝʨʚʘʥʪʳ - ʧʠʱʝʚʳʝ ʜʦʙʘʚʢʠ ʩ 

ʠʥʜʝʢʩʦʤ ɽ. ʂʦʥʩʝʨʚʘʥʪʳ ʜʦʙʘʚʣʷʶʪ ʢ ʧʠʱʝʚʳʤ ʧʨʦʜʫʢʪʘʤ ʩ ʮʝʣʴʶ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠʭ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʦʨʯʠ ʠ ʫʚʝʣʠʯʝʥʠʷ ʩʨʦʢʘ ʠʭ ʛʦʜʥʦʩʪʠ. ʇʨʠ ʥʘʣʠʯʠʠ ʚ ʧʨʦʜʫʢʪʘʭ 

ʢʦʥʩʝʨʚʘʥʪʦʚ ʠ ʘʥʪʠʦʢʠʩʣʠʪʝʣʝʡ ʧʦʣʝʟʥʳʝ ʙʘʢʪʝʨʠʠ ʧʦʛʠʙʘʶʪ.  

ʂʦʥʩʝʨʚʘʥʪ ɽ240 - ʬʦʨʤʘʣʴʜʝʛʠʜ - ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʚʨʝʜʥʳʤ, ʝʛʦ ʜʦʙʘʚʣʷʶʪ ʚ ʨʳʙʥʳʝ ʠ 

ʛʨʠʙʥʳʝ ʢʦʥʩʝʨʚʳ, ʘ ʪʘʢʞʝ ʚ ʚʘʨʝʥʴʝ, ʢʦʤʧʦʪʳ, ʩʦʢʠ. ʅʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʨʘʟʦʚʘʥʠʠ 

ʨʘʢʦʚʳʭ ʦʧʫʭʦʣʝʡ ʠʛʨʘʶʪ ʢʨʘʩʠʪʝʣʠ ɽ-121 (ʢʨʘʩʥʳʡ ʮʠʪʨʫʩʦʚʳʡ) ʠ ɽ123 (ʘʤʘʨʘʥʪ). 

ʂʨʘʩʠʪʝʣʠ ʜʦʙʘʚʣʷʶʪ ʚ ʩʣʘʜʢʫʶ ʛʘʟʠʨʦʚʘʥʥʫʶ ʚʦʜʫ ʠ ʮʚʝʪʥʦʝ ʤʦʨʦʞʝʥʦʝ. ɻʝʥʝʪʠʯʝʩʢʠ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʦʨʛʘʥʠʟʤʳ ʩʦʜʝʨʞʘʪʩʷ ʚ ʢʫʢʫʨʫʟʥʦʤ ʟʝʨʥʝ ʠ ʩʦʝʚʳʭ ʙʦʙʘʭ. ʆʥʠ 

ʜʦʙʘʚʣʷʶʪʩʷ ʚ ʢʦʣʙʘʩʥʳʝ ʠʟʜʝʣʠʷ, ʢʘʰʠ ʙʳʩʪʨʦʛʦ ʧʨʠʛʦʪʦʚʣʝʥʠʷ, ʪʚʦʨʦʛ, ʩʦʫʩʳ, ʰʦʢʦʣʘʜ ʠ 

ʭʣʝʙʥʳʝ ʠʟʜʝʣʠʷ [2, c. 48-57]. 

ʀʩʩʣʝʜʫʷ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʛʝʥʝʪʠʯʝʩʢʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʦʨʛʘʥʠʟʤʦʚ, ʫʯʝʥʳʝ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʦʥʠ ʧʦʚʳʰʘʶʪ ʨʠʩʢ ʦʙʨʘʟʦʚʘʥʠ ̫ ʦʧʫʭʦʣʝʡ 

(ʚʩʣʝʜʩʪʚʠʝ ʧʝʨʝʨʦʞʜʝʥʠʷ ʢʣʝʪʦʢ), ʚʦʟʥʠʢʘʝʪ ʧʠʱʝʚʘʷ ʘʣʣʝʨʛʠʷ ʠ ʦʪʨʘʚʣʝʥʠʝ ʦʨʛʘʥʠʟʤʘ, 

ʩʥʠʞʘʝʪʩʷ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ. ʇʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʪʘʢʦʡ ʧʠʱʠ ʯʫʞʝʨʦʜʥʳʝ 

ɼʅʂ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʦʨʛʘʥʠʟʤʝ. ɹʦʣʴʰʝ ʚʩʝʛʦ ʥʘʥʦʩʠʪʩʷ ʚʨʝʜ ʤʘʣʝʥʴʢʠʤ ʜʝʪʷʤ ʚ ʚʦʟʨʘʩʪʝ 

ʜʦ ʯʝʪʳʨʝʭ ʣʝʪ, ʘ ʪʘʢʞʝ ʚ ʧʝʨʠʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ, - ʛʝʥʝʪʠʯʝʩʢʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ 

ʦʨʛʘʥʠʟʤʳ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʢʣʝʪʢʠ ʵʤʙʨʠʦʥʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʨʦʞʜʝʥʥʦʤʫ ʫʨʦʜʩʪʚʫ ʠʣʠ ʢ 

ʛʠʙʝʣʠ ʧʣʦʜʘ.  

ɺ ʦʨʛʘʥʠʟʤʝ ʚʟʨʦʩʣʦʛʦ ʯʝʣʦʚʝʢʘ ʦʢʦʣʦ 65% ʚʦʜʳ, ʦʥʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʩʦʩʪʘʚʥʦʡ 

ʯʘʩʪʴʶ ʢʨʦʚʠ. ɺ ʧʨʦʮʝʩʩʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘ ʩʫʪʢʠ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʪʝʨʷʝʪ ʚ ʩʨʝʜʥʝʤ 

ʦʪ 2 ʜʦ 2,5 ʣʠʪʨʦʚ ʚʦʜʳ. ʅʝʜʦʩʪʘʪʦʢ ʚʦʜʳ ʚ ʦʨʛʘʥʠʟʤʝ ʧʨʠʚʦʜʠʪ ʢ ʩʛʫʱʝʥʠʶ ʢʨʦʚʠ, ʠʟ-ʟʘ 

ʯʝʛʦ ʥʘʨʫʰʘʝʪʩʷ ʥʦʨʤʘʣʴʥʦʝ ʩʥʘʙʞʝʥʠʝ ʦʨʛʘʥʦʚ ʢʠʩʣʦʨʦʜʦʤ ʠ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, 
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ʟʘʪʨʫʜʥʷʝʪʩʷ ʨʘʙʦʪʘ ʧʦʯʝʢ. ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʥʦʨʤʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ ʚʦʜʳ ʚ ʦʨʛʘʥʠʟʤʝ 

ʥʝʦʙʭʦʜʠʤʦ ʝʞʝʜʥʝʚʥʦ ʧʦʪʨʝʙʣʷʪʴ ʦʪ 1 ʜʦ 1.5 ʣʠʪʨʘ ʚʦʜʳ. ʇʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʚʦʜʳ ʚ 

ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʧʦʧʘʜʘʶʪ ʢʘʥʮʝʨʦʛʝʥʳ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʭʣʦʨʠʨʦʚʘʥʥʦʛʦ ʫʛʣʝʚʦʜʦʨʦʜʘ, 

ʘʩʙʝʩʪʘ, ʥʠʪʨʘʪʦʚ, ʤʝʪʘʣʣʦʚ, ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʠʟʦʪʦʧʦʚ. ɺ ʈʦʩʩʠʠ 30% ʚʦʜʳ ʥʝ ʦʪʚʝʯʘʝʪ 

ʥʦʨʤʘʪʠʚʘʤ, ʦʢʦʣʦ 50% ʨʦʩʩʠʷʥ ʧʴʶʪ ʚʦʜʫ, ʧʨʠʯʠʥʷʶʱʫʶ ʚʨʝʜ ʠʭ ʟʜʦʨʦʚʴʶ. ɺ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʛʦʨʦʜʘʭ ʚ ʚʦʜʫ ʧʦʧʘʜʘʶʪ ʥʝʬʪʝʧʨʦʜʫʢʪʳ, ʬʝʥʦʣ, ʙʝʥʟʦʣ, ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜ, 

ʩʦʣʠ ʩʚʠʥʮʘ, ʤʳʰʴʷʢʘ, ʢʘʜʤʠʷ ʠ ʜʨʫʛʠʝ ʪʦʢʩʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ. ɺ ʘʛʨʘʨʥʳʭ ʨʘʡʦʥʘʭ ʈʦʩʩʠ ʚ 

ʚʦʜʫ ʩʤʳʚʘʶʪʩʷ ʧʝʩʪʠʮʠʜʳ, ʥʠʪʨʘʪʳ, ʥʠʪʨʠʪʳ ʠ ʜʨʫʛʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʷʜʦʚʠʪʳʝ 

ʚʝʱʝʩʪʚʘ. ɺʦʜʦʧʨʦʚʦʜʥʘʷ ʚʦʜʘ ʩʦʜʝʨʞʠʪ ʦʯʝʥʴ ʤʥʦʛʦ ʞʝʣʝʟʘ, ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʨʠʩʢʫ ʧʦʚʳʰʝʥʠʷ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ [3, c. 434]. 

ʇʨʠ ʭʣʦʨʠʨʦʚʘʥʠʠ ʚʦʜʳ ʦʙʨʘʟʫʶʪʩʷ ʚʝʱʝʩʪʚʘ, ʩʧʦʩʦʙʥʳʝ ʚʳʟʚʘʪʴ ʨʘʢʦʚʳʝ ʟʘʙʦʣʝʚʘʥʠʷ: 

ʯʝʪʳʨʝʭʭʣʦʨʠʩʪʳʡ ʫʛʣʝʨʦʜ, ʭʣʦʨʦʬʦʨʤ, ʭʣʦʨʙʠʬʠʥʠʣʳ - ʦʥʠ ʩʧʦʩʦʙʥʳ ʚʳʟʚʘʪʴ ʤʫʪʘʮʠʶ 

ʛʝʥʦʚ ʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʝ ʧʝʨʝʨʦʞʜʝʥʠʝ ʢʣʝʪʦʢ, ʧʦʚʳʰʘʝʪʩʷ ʨʠʩʢ ʨʘʢʘ ʣʝʛʢʦʛʦ, ʛʦʨʪʘʥʠ, 

ʧʠʱʝʚʦʜʘ, ʤʦʯʝʚʦʛʦ ʧʫʟʳʨʷ, ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ. ɽʩʣʠ ʚʦʜʫ ʢʠʧʷʪʠʪʴ, ʪʦ ʧʦʛʠʙʘʶʪ ʪʦʣʴʢʦ 

ʙʦʣʝʟʥʝʪʚʦʨʥʳʝ ʤʠʢʨʦʙʳ, ʟʘʛʨʷʟʥʠʪʝʣʠ ʦʩʪʘʶʪʩʷ. ʉʫʱʝʩʪʚʫʶʪ ʩʧʦʩʦʙʳ ʦʯʠʩʪʢʠ ʚʦʜʳ: 

ʦʪʩʪʘʠʚʘʥʠʝ, ʟʘʤʦʨʘʞʠʚʘʥʠʝ, ʦʪʪʘʠʚʘʥʠʝ ʠ ʢʠʧʷʯʝʥʠʝ. ʉʦʚʨʝʤʝʥʥʳʡ ʩʧʦʩʦʙ ʦʯʠʩʪʢʠ ʚʦʜʳ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʬʠʣʴʪʨʦʚ: ʫʜʘʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚʨʝʜʥʳʝ ʚʝʱʝʩʪʚʘ, ʥʦ ʠ 

ʧʦʣʝʟʥʳʝ - ʤʠʥʝʨʘʣʴʥʳʝ ʩʦʣʠ. ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ 

ʦʜʥʘ ʠʟ ʧʨʠʯʠʥ ʦʥʢʦʣʦʛʠʠ - ʵʪʦ ʧʨʦʜʫʢʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʢʘʥʮʝʨʦʛʝʥʳ. ʇʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ 

ʜʘʥʥʳʤ, ʟʘ 2012 ʛʦʜ ʚ ʈʦʩʩʠʠ ʦʪ ʦʥʢʦʣʦʛʠʠ ʫʤʝʨʣʦ 280 279 ʯʝʣʦʚʝʢ, ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 14 

ʣʝʪ ʠʟ ʵʪʦʛʦ ʯʠʩʣʘ - 830 ʯʝʣʦʚʝʢ, ʘ ʚ ʚʦʟʨʘʩʪʝ 15-19 - 347 ʧʦʜʨʦʩʪʢʦʚ [5, c. 312]. 

ʂʦʣʠʯʝʩʪʚʦ ʢʘʥʮʝʨʦʛʝʥʦʚ ʧʨʠ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʧʠʱʠ ʤʦʞʥʦ ʫʤʝʥʴʰʠʪʴ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʧʨʦʜʣʠʪʴ ʞʠʟʥʴ, ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʘ ʱʘʜʷʱʘʷ ʪʝʧʣʦʚʘʷ ʦʙʨʘʙʦʪʢʘ, ʚʳʚʝʩʪʠ ʠʟ ʦʨʛʘʥʠʟʤʘ 

ʥʘʢʦʧʠʚʰʠʝʩʷ ʢʘʥʮʝʨʦʛʝʥʳ, ʫʧʦʪʨʝʙʣʷʷ ʧʨʦʜʫʢʪʳ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʚʠʪʘʤʠʥʦʚ ɸ, ʉ, 

ʧʨʦʜʫʢʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʢʘʨʦʪʠʥ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ, ʘ ʪʘʢʞʝ ʧʠʪʘʪʴʩʷ ʥʝ ʤʝʥʝʝ 5 ʨʘʟ ʚ 

ʜʝʥʴ, ʧʨʠ ʵʪʦʤ ʩʦʙʣʶʜʘʪʴ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ ʠ ʚʝʩʪʠ ʧʦʜʚʠʞʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ. 

ʅʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʠ ʪʦʪ ʬʘʢʪ, ʛʜʝ ʠ ʢʘʢ ʭʨʘʥʷʪʩʷ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ. ʇʨʠ 

ʦʙʳʯʥʦʤ ʭʨʘʥʝʥʠʠ ʚ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ ʧʨʦʪʝʢʘʶʪ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʢʘʥʮʝʨʦʛʝʥʦʚ. ʇʨʦʜʫʢʪʳ ʥʝʦʙʭʦʜʠʤʦ 

ʭʨʘʥʠʪʴ ʚ ʭʦʣʦʜʠʣʴʥʠʢʝ, ʧʨʠ ʵʪʦʤ ʩʦʙʣʶʜʘʪʴ ʛʠʛʠʝʥʫ ʢʘʢ ʧʨʦʜʫʢʪʦʚ, ʪʘʢ ʠ ʩʘʤʦʛʦ 

ʭʦʣʦʜʠʣʴʥʠʢʘ, ʥʝ ʫʧʦʪʨʝʙʣʷʪʴ ʧʨʦʜʫʢʪʳ ʩ ʠʩʪʝʢʰʠʤ ʩʨʦʢʦʤ ʛʦʜʥʦʩʪʠ.  
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ʊɽʍʅʀʏɽʉʂʀɽ ʅɸʋʂʀ 

ʀʥʜʠʢʘʪʦʨ ʩʝʛʤʝʥʪʥʳʡ ʯʝʪʳʨʝʭʧʦʟʠʮʠʦʥʥʳʡ 

ʇʘʪʨʘʣʴ ɸ. ɺ. 
ʇʘʪʨʘʣʴ ɸ. ɺ. ʀʥʜʠʢʘʪʦʨ ʩʝʛʤʝʥʪʥʳʡ ʯʝʪʳʨʝʭʧʦʟʠʮʠʦʥʥʳʡ 

ʇʘʪʨʘʣʴ ɸʣʴʙʝʨʪ ɺʣʘʜʠʤʠʨʦʚʠʯ / Patral' Al'bert Vladimirovich - ʠʥʞʝʥʝʨ-ʵʣʝʢʪʨʠʢ, ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ 

ʩʦʪʨʫʜʥʠʢ, ʩʧʝʮʠʘʣʴʥʦʩʪʴ çɸʚʪʦʤʘʪʠʢʘ ʠ ʪʝʣʝʤʝʭʘʥʠʢʘè (ʃʕʊʀ-1969), 

ɺʩʝʩʦʶʟʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʤʝʪʦʜʠʢʠ ʠ ʪʝʭʥʠʢʠ ʛʝʦʨʘʟʚʝʜʢʠ (1960-1993),  

ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʘʣʦʛʘʙʘʨʠʪʥʦʛʦ 

ʩʝʛʤʝʥʪʥʦʛʦ ʬʦʨʤʘʪʘ ʮʠʬʨʦʚʳʭ ʟʥʘʢʦʚ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʘʢʝʪ ʵʣʝʢʪʨʦʥʥʳʭ ʯʘʩʦʚ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ 4-ʧʦʟʠʮʠʦʥʥʦʛʦ ʢʦʜʘ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʠ ʠʥʜʠʢʘʮʠʠ ʚʝʣʠʯʠʥʳ 

ʫʛʣʘ ʧʦʣʦʞʝʥʠʷ ʚʘʣʘ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʧʨʠʤʝʥʝʥʠʷ 4-ʩʝʛʤʝʥʪʥʳʭ ʟʥʘʢʦʚ 

ʨʝʢʣʘʤʥʦʛʦ ʭʘʨʘʢʪʝʨʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʬʨʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʠʥʜʠʢʘʪʦʨ 4-ʩʝʛʤʝʥʪʥʳʡ, ʨʘʟʨʝʰʘʶʱʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ, ʮʠʬʨʦʚʦʡ ʘʣʬʘʚʠʪ, ʟʥʘʢʘ ʦʙʥʘʨʫʞʝʥʠʝ, ʟʥʘʢʘ ʨʘʟʣʠʯʝʥʠʝ, ʟʥʘʢʘ 

ʠʜʝʥʪʠʬʠʢʘʮʠʷ.  
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ɺʚʦʜʥʘʷ ʯʘʩʪʴ 
 

ʇʨʠ ʩʦʚʨʝʤʝʥʥʦʤ ʨʘʟʚʠʪʠʠ ʩʨʝʜʩʪʚ ʦʪʦʙʨʘʞʝʥʠʷ ʮʠʬʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʘʨʘʙʩʢʠʝ 

ʮʠʬʨʳ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʫʞʝ ʧʨʝʪʝʨʧʝʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠ 

ʦʪʦʙʨʘʞʝʥʠʷʭ ʠʭ ʥʘ ʮʠʬʨʦʚʳʭ ʠʥʜʠʢʘʪʦʨʘʭ. ɺʝʜʴ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ 

ʦʧʦʟʥʘʥʠʷ ʢʘʢ ʮʠʬʨ, ʪʘʢ ʠ ʙʫʢʚ ʟʘʚʠʩʷʪ ʦʪ ʠʭ ʬʦʨʤʳ. ʏʝʤ ʙʦʣʝʝ ʩʣʦʞʥʫʶ ʢʦʤʙʠʥʘʮʠʶ 

ʧʨʷʤʦʣʠʥʝʡʥʳʭ ʠ ʢʨʠʚʦʣʠʥʝʡʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʤʝʝʪ ʮʠʬʨʘ ʠʣʠ ʙʫʢʚʘ, ʪʝʤ ʪʨʫʜʥʝʝ ʦʥʘ 

ʦʧʦʟʥʘʝʪʩʷ. ʅʘʠʙʦʣʝʝ ʪʦʯʥʦ ʦʧʦʟʥʘʶʪʩʷ ʚʳʩʦʢʠʝ ʠ ʫʟʢʠʝ ʮʠʬʨʳ ʠ ʙʫʢʚʳ, ʦʩʦʙʝʥʥʦ ʧʨʠ 

ʩʣʘʙʦʡ ʚʥʝʰʥʝʡ ʦʩʚʝʱʝʥʥʦʩʪʠ ʥʘ ʘʢʪʠʚʥʳʭ ʟʥʘʢʦʩʠʥʪʝʟʠʨʫʶʱʠʭ ʠʥʜʠʢʘʪʦʨʘʭ ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ ʚʳʩʚʝʪʠʪʴ ʘʨʘʙʩʢʠʝ ʮʠʬʨʳ ʦʪ 0 ʜʦ 9. ʎʠʬʨʳ ʠ ʙʫʢʚʳ, ʦʙʨʘʟʦʚʘʥʥʳʝ ʧʨʷʤʳʤʠ 

ʣʠʥʠʷʤʠ, ʦʧʦʟʥʘʶʪʩʷ ʙʳʩʪʨʝʝ ʠ ʪʦʯʥʝʝ ʪʝʭ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʢʨʠʚʦʣʠʥʝʡʥʳʝ ʵʣʝʤʝʥʪʳ 

[1]. ʈʘʟʚʠʪʠʝ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʩʠʩʪʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ, ʪʝʣʝʤʝʪʨʠʠ, ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʦʡ, 

ʨʝʛʠʩʪʨʠʨʫʶʱʝʡ ʘʧʧʘʨʘʪʫʨʳ ʠ ʜʨʫʛʠʭ ʫʩʪʨʦʡʩʪʚ ʩʦʟʜʘʣʦ ʰʠʨʦʢʫʶ ʥʦʤʝʥʢʣʘʪʫʨʫ 

ʮʠʬʨʦʚʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ 

ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʢʣʘʩʩ ʧʨʠʙʦʨʦʚ ʵʣʝʢʪʨʦʥʥʦʡ ʪʝʭʥʠʢʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʚ ʚʠʜʠʤʳʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʚʦʩʧʨʦʠʟʚʦʜʷʱʠʭ 

ʠʥʬʦʨʤʘʮʠʶ ʚ ʫʜʦʙʥʦʡ ʜʣʷ ʟʨʠʪʝʣʴʥʦʛʦ 

ʚʦʩʧʨʠʷʪʠʷ ʬʦʨʤʝ. ʂʨʠʚʦʣʠʥʝʡʥʳʝ ʫʯʘʩʪʢʠ 

ʘʨʘʙʩʢʠʭ ʮʠʬʨ ʧʨʠ ʦʪʦʙʨʘʞʝʥʠʷʭ ʠʭ ʥʘ 

ʵʣʝʢʪʨʦʥʥʳʭ ʠʥʜʠʢʘʪʦʨʘʭ ʟʘʤʝʥʝʥʳ ʧʨʷʤʳʤʠ 

ʣʠʥʠʷʤʠ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʨʘʟʙʠʪʴ ʢʘʞʜʫʶ 

ʘʨʘʙʩʢʫʶ ʮʠʬʨʫ (ʮʠʬʨʦʚʦʡ ʟʥʘʢ) ʥʘ ʩʝʛʤʝʥʪʳ. 

ʉʝʛʤʝʥʪʥʳʡ ʩʧʦʩʦʙ ʦʪʦʙʨʘʞʝʥʠʷ ʘʨʘʙʩʢʠʭ 

ʮʠʬʨ ʣʠʰʠʣ ʠʭ ʥʝʢʦʪʦʨʦʡ ʧʨʠʚʳʯʥʦʩʪʠ ʥʘʯʝʨʪʘʥʠʷ, ʥʦ ʦʙʝʩʧʝʯʠʣ ʚʳʩʚʝʯʠʚʘʥʠʝ ʚʩʝʭ 

ʮʠʬʨʦʚʳʭ ʟʥʘʢʦʚ ʦʪ 0 ʜʦ 9 (ʨʠʩ. 1ʙ ï [1, c. 88]) ʚ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʧʣʦʩʢʦʩʪʠ ʬʦʨʤʘʪʘ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʥʘʯʝʨʪʘʥʠʝʤ ʮʠʬʨʳ 8 (ʨʠʩ. 

1ʘ ï [1, c. 88]). ʆʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʝ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʠ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ [1, c. 

68] ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʬʦʨʤʘʪʦʚ 

ʠʥʜʠʢʘʪʦʨʦʚ ʦʙʲʷʩʥʷʝʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʵʣʝʤʝʥʪʦʚ ʚ ʦʪʦʙʨʘʞʘʝʤʳʭ 

ʟʥʘʢʘʭ ʚʩʣʝʜʩʪʚʠʝ ʠʭ ʥʘʯʝʨʪʘʥʠʷ. ɹʦʣʴʰʦʝ 
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ʯʠʩʣʦ ʵʣʝʤʝʥʪʦʚ ʦʪʦʙʨʘʞʝʥʠʷ ʚ ʮʠʬʨʦʚʳʭ ʟʥʘʢʘʭ, ʢʦʪʦʨʦʝ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʙʦʣʴʰʠʝ 

ʛʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʠʥʜʠʢʘʪʦʨʦʚ, ʪʦʨʤʦʟʷʪ ʜʘʣʴʥʝʡʰʫʶ ʤʠʥʠʘʪʶʨʠʟʘʮʠʶ ʵʣʝʢʪʨʦʥʥʳʭ 

ʫʩʪʨʦʡʩʪʚ ʩ ʯʠʩʣʦʚʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʥʘ ʚʳʭʦʜʝ. ɼʣʷ ʨʘʩʰʠʨʝʥʠʷ ʦʙʣʘʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʠʪʴʩʷ ʩʥʠʞʝʥʠʷ ʧʦʪʨʝʙʣʷʝʤʦʡ ʤʦʱʥʦʩʪʠ, 

ʩʥʠʞʝʥʠʷ ʦʙʱʝʡ ʩʪʦʠʤʦʩʪʠ ʠ ʛʘʙʘʨʠʪʥʳʭ ʨʘʟʤʝʨʦʚ ʠʭ ʧʨʠ ʩʦʢʨʘʱʝʥʠʠ ʯʠʩʣʘ ʵʣʝʤʝʥʪʦʚ ʚ 

ʬʦʨʤʘʪʝ ʠʥʜʠʢʘʪʦʨʘ. ʇʨʠ ʵʪʦʤ ʩʦʢʨʘʱʝʥʠʝ ʯʠʩʣʘ ʵʣʝʤʝʥʪʦʚ ʚ ʬʦʨʤʘʪʝ ʠʥʜʠʢʘʪʦʨʘ ʥʝ 

ʜʦʣʞʥʦ ʩʢʘʟʳʚʘʪʴʩʷ ʥʘ ʫʭʫʜʰʝʥʠʠ ʚʦʩʧʨʠʷʪʠʷ ʮʠʬʨʦʚʳʭ ʟʥʘʢʦʚ. ʇʦʧʳʪʢʠ ʩʥʠʟʠʪʴ ʯʠʩʣʘ 

ʵʣʝʤʝʥʪʦʚ ʦʪʦʙʨʘʞʝʥʠʷ ʚʩʝʛʦ ʣʠʰʴ ʥʘ ʦʜʠʥ ʵʣʝʤʝʥʪ ʧʨʠʚʝʣʠ ʢ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤʫ 

ʥʘʯʝʨʪʘʥʠʶ ʟʥʘʢʦʚ, ʪʨʝʙʫʶʱʝʤʫ ʩʧʝʮʠʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʦʧʝʨʘʪʦʨʦʚ ʜʣʷ ʠʭ ʦʧʦʟʥʘʥʠʷ 

(ʨʠʩ. 2. - [1, c. 91]). ʉʥʠʞʝʥʠʝ ʯʠʩʣʘ ʵʣʝʤʝʥʪʦʚ ʦʪʦʙʨʘʞʝʥʠʷ ʚ ʮʠʬʨʦʚʳʭ ʟʥʘʢʘʭ ʤʦʞʝʪ 

ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʦ, ʠʩʧʦʣʴʟʫʷ 7-ʩʝʛʤʝʥʪʥʳʡ ʬʦʨʤʘʪ ʠʥʜʠʢʘʪʦʨʘ. ʇʨʠ ʵʪʦʤ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʟʥʘʢʦʚ (ʨʠʩ. 3ʙ ï ʨʘʟʨʘʙʦʪʘʥʦ ʘʚʪʦʨʦʤ) ʥʘ ʦʩʥʦʚʝ 7-ʩʝʛʤʝʥʪʥʦʛʦ ʬʦʨʤʘʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʨʝʜʥʝʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʝʛʤʝʥʪʘ G (ʨʠʩ. 3ʘ ï ʨʘʟʨʘʙʦʪʘʥʦ ʘʚʪʦʨʦʤ). 

ɼʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʮʠʬʨʦʚʳʭ 

ʟʥʘʢʦʚ ʧʦ ʠʭ ʚʦʩʧʨʠʷʪʠʶ ʦʧʨʝʜʝʣʠʤ 

ʧʘʨʘʤʝʪʨʳ ʮʠʬʨʦʚʳʭ ʟʥʘʢʦʚ. ʎʠʬʨʦʚʳʝ 

ʟʥʘʢʠ ʨʘʟʣʠʯʘʶʪʩʷ ʯʠʩʣʦʤ ʠ 

ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʵʣʝʤʝʥʪʦʚ ʦʪʦʙʨʘʞʝʥʠʷ, 

ʨʘʟʣʠʯʥʦʡ ʚʝʣʠʯʠʥʦʡ ʧʣʦʱʘʜʠ ʟʥʘʢʘ, 

ʟʘʥʠʤʘʝʤʦʡ ʚʳʩʚʝʪʠʚʰʠʤʠʩʷ ʵʣʝʤʝʥʪʘʤʠ 

ʬʦʨʤʘʪʘ, ʨʘʟʣʠʯʥʦʡ ʚʝʣʠʯʠʥʦʡ ʧʣʦʱʘʜʠ 

çʦʢʥʘè ʠʟ ʥʝ ʚʳʩʚʝʪʠʚʰʠʭʩʷ ʵʣʝʤʝʥʪʦʚ ʮʠʬʨʦʚʦʛʦ ʬʦʨʤʘʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʜʚʫʭ ʠʣʠ ʪʨʝʭ ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʣʠʥʠʡ ʠʟ ʵʣʝʤʝʥʪʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ 

ʥʝʢʦʪʦʨʦʤ ʨʘʩʩʪʦʷʥʠʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʟʥʘʢʦʚ, 

ʢʦʪʦʨʘʷ ʪʦʞʝ ʨʘʟʣʠʯʥʘ. ɺʩʝ ʧʘʨʘʤʝʪʨʳ ʟʥʘʢʦʚ ʧʨʠ ʠʭ ʚʦʩʧʨʠʷʪʠʠ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʩʪʘʜʠʠ: 

ʦʙʥʘʨʫʞʝʥʠʝ ʟʥʘʢʘ, ʨʘʟʣʠʯʝʥʠʷ ʟʥʘʢʘ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʟʥʘʢʘ ʠ ʦʧʦʟʥʘʥʠʝ ʟʥʘʢʘ [2, ʩ. 46]. 

ʆʙʥʘʨʫʞʝʥʠʝ ï ʩʪʘʜʠʷ ʚʦʩʧʨʠʷʪʠʷ, ʥʘ ʢʦʪʦʨʦʡ ʦʧʝʨʘʪʦʨ ʚʳʜʝʣʷʝʪ ʟʥʘʢ ʠʟ ʬʦʥʘ. ʇʨʠ ʵʪʦʤ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʣʠʰʴ ʥʘʣʠʯʠʝ ʟʥʘʢʘ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʙʝʟ ʦʮʝʥʢʠ ʝʛʦ ʬʦʨʤʳ ʠ ʧʨʠʟʥʘʢʦʚ. 

ɺʦʩʧʨʠʥʠʤʘʝʪʩʷ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʚʳʩʚʝʪʠʚʰʠʭʩʷ ʵʣʝʤʝʥʪʦʚ ʟʥʘʢʘ ʥʘ ʬʦʥʝ ʦʙʱʝʡ ʧʣʦʱʘʜʠ 

çʦʢʥʘè ʟʥʘʢʘ [2, ʩ. 46]. ʈʘʟʣʠʯʝʥʠʝ ï ʩʪʘʜʠʷ ʚʦʩʧʨʠʷʪʠʷ, ʥʘ ʢʦʪʦʨʦʡ ʦʧʝʨʘʪʦʨ ʩʧʦʩʦʙʝʥ 

ʚʳʜʝʣʠʪʴ ʵʣʝʤʝʥʪʳ ʦʪʦʙʨʘʞʝʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʘʨʘʣʣʝʣʴʥʦ ʥʘ ʥʝʢʦʪʦʨʦʤ ʨʘʩʩʪʦʷʥʠʠ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ [2, ʩ. 46]. ɺʦʩʧʨʠʥʠʤʘʝʪʩʷ ʚʳʩʚʝʪʠʚʰʘʷʩʷ ʧʣʦʱʘʜʴ ʟʥʘʢʘ ʩ ʨʘʟʜʝʣʝʥʠʝʤ ʥʘ 

ʫʯʘʩʪʢʠ ʩ ʧʘʨʘʣʣʝʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʝʛʦ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʨʘʟʨʝʰʘʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ. ʀʜʝʥʪʠʬʠʢʘʮʠʷ ï ʩʪʘʜʠʷ ʚʦʩʧʨʠʷʪʠʷ [2, ʩ. 46], ʥʘ ʢʦʪʦʨʦʡ ʦʧʝʨʘʪʦʨ 

ʚʳʜʝʣ̫ ʝʪ ʚʩʝ ʵʣʝʤʝʥʪʳ ʦʪʦʙʨʘʞʝʥʠʷ. ɺʦʩʧʨʠʥʠʤʘʝʪʩʷ ʚʳʩʚʝʪʠʚʰʘʷʩʷ ʧʣʦʱʘʜʴ ʟʥʘʢʘ ʩ 

ʨʘʟʣʠʯʝʥʠʝʤ ʣʶʙʦʛʦ ʵʣʝʤʝʥʪʘ ʝʛʦ. ʆʧʦʟʥʘʥʠʝ - ʩʪʘʜʠʷ ʚʦʩʧʨʠʷʪʠʷ, ʥʘ ʢʦʪʦʨʦʡ ʦʧʝʨʘʪʦʨ 

ʦʪʦʞʜʝʩʪʚʣʷʝʪ ʟʥʘʢ ʩ ʵʪʘʣʦʥʦʤ, ʭʨʘʥʷʱʠʤʩʷ ʚ ʝʛʦ ʧʘʤʷʪʠ.  
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ʉʝʤʠʧʦʟʠʮʠʦʥʥʳʝ ʬʦʨʤʘʪʳ ʠʥʜʠʢʘʪʦʨʦʚ 
 

ʅʘ ʨʠʩ. 4ʘ ʚ ʪʘʙʣʠʮʝ ˉ 1 (ʨʘʟʨʘʙʦʪʘʥʦ ʘʚʪʦʨʦʤ) ʟʘʧʠʩʘʥʳ ʚʩʝ ʧʘʨʘʤʝʪʨʳ ʟʥʘʢʦʚ (ʨʠʩ. 4ʙ 

ï [1, c. 98]) 7-ʩʝʛʤʝʥʪʥʦʛʦ ʬʦʨʤʘʪʘ (ʨʠʩ. 4ʘ ï [1, c. 98]), ʛʘʙʘʨʠʪʥʳʡ ʨʘʟʤʝʨ ʢʦʪʦʨʦʛʦ ʚʳʙʨʘʥ 

35 ʤʤ
2 
(ʚʳʩʦʪʘ ʟʥʘʢʘ ʨʘʚʥʘ 7 ʤʤ, ʰʠʨʠʥʘ ʟʥʘʢʘ 5 ʤʤ ï ʩʘʤʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ 

ʩʦʦʪʥʦʰʝʥʠʝ 7:5 ʚʳʩʦʪʳ ʟʥʘʢʘ ʢ ʝʛʦ ʰʠʨʠʥʝ). ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʬʦʨʤʘʪʘ ʟʥʘʢʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 4ʚ (ʨʘʟʨʘʙʦʪʘʥʦ ʘʚʪʦʨʦʤ) ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ (ʧʦʥʷʪʠʝ ʚʚʝʜʝʥʦ ʘʚʪʦʨʦʤ). ʅʘʠʣʫʯʰʝʝ ʚʦʩʧʨʠʷʪʠʝ ʟʥʘʢʘ ʥʘ 

ʩʪʘʜʠʠ ʝʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ ʚʝʣʠʯʠʥʳ ʧʣʦʱʘʜʠ ʠʟ ʚʳʩʚʝʪʠʚʰʠʭʩʷ 

ʵʣʝʤʝʥʪʦʚ ʦʪʦʙʨʘʞʝʥʠʷ ʢ ʚʝʣʠʯʠʥʝ ʧʣʦʱʘʜʠ ʝʛʦ çʦʢʥʘè, ʚʢʣʶʯʘʶʱʝʡ ʥʝ ʚʳʩʚʝʪʠʚʰʠʝʩʷ 

ʵʣʝʤʝʥʪʳ ʬʦʨʤʘʪʘ ʟʥʘʢʘ ʠ ʧʦʩʪʦʷʥʥʫʶ ʧʣʦʱʘʜʴ çʦʢʥʘè ʬʦʨʤʘʪʘ (ʩʚʝʪʣʦʝ ʧʦʣʝ), 

ʟʘʢʣʶʯʝʥʥʫʶ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʬʦʨʤʘʪʘ (ʨʠʩ. 4ʚ ï [3]). ʇʨʠ ʨʘʚʝʥʩʪʚʝ ʚʝʣʠʯʠʥʳ ʧʣʦʱʘʜʠ 

ʢʦʥʪʫʨʘ ʟʥʘʢʘ ʠʟ ʚʳʩʚʝʪʠʚʰʠʭʩʷ ʵʣʝʤʝʥʪʦʚ ʮʠʬʨʦʚʦʛʦ ʬʦʨʤʘʪʘ ʠ ʚʝʣʠʯʠʥʳ ʧʣʦʱʘʜʠ ʝʛʦ 

çʦʢʥʘè ʚʦʩʧʨʠʷʪʠʝ ʟʥʘʢʘ ʥʘ ʩʪʘʜʠʠ ʦʙʥʘʨʫʞʝʥʠʷ ʥʘʠʣʫʯʰʝʝ [3]. ʕʪʘ ʚʝʣʠʯʠʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦ ʬʦʨʤʫʣʝ ʢʘʢ ʚʝʣʠʯʠʥʘ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʣʦʱʘʜʠ ʦʙʥʘʨʫʞʝʥʠʷ (Sʦʙʥ) ʟʥʘʢʘ: Sʦʙʥ = (S ʩʛʤ 

ʭ Sʦʢ) : Sʬ [3]. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʯʝʨʪʘʥʠʷ ʟʥʘʢʘ ʚʝʣʠʯʠʥʘ ʧʣʦʱʘʜʠ ʢʦʥʪʫʨʘ ʟʥʘʢʘ (Sʩʛʤ) 

ʠʟʤʝʥʷʝʪʩʷ. ɺʝʣʠʯʠʥʘ ʧʣʦʱʘʜʠ çʦʢʥʘè (Sʦʢ) ʟʥʘʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʟʥʦʩʪʴʶ ʤʝʞʜʫ 

ʚʝʣʠʯʠʥʦʡ ʧʣʦʱʘʜʠ ʮʠʬʨʦʚʦʛʦ ʬʦʨʤʘʪʘ (Sʬ) ʠ ʚʝʣʠʯʠʥʦʡ ʧʣʦʱʘʜʠ ʢʦʥʪʫʨʘ ʟʥʘʢʘ (Sʩʛʤ) ʠʟ 

ʚʳʩʚʝʪʠʚʰʠʭʩʷ ʩʝʛʤʝʥʪʦʚ ʮʠʬʨʦʚʦʛʦ ʬʦʨʤʘʪʘ ʧʦ ʬʦʨʤʫʣʝ: Sʦʢ = Sʬ ï Sʩʛʤ [3]. ɻʘʙʘʨʠʪʥʳʝ 

ʨʘʟʤʝʨʳ ʮʠʬʨʦʚʦʛʦ ʬʦʨʤʘʪʘ ʚʳʙʨʘʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʵʢʚʠʚʘʣʝʥʪʥʘʷ ʚʝʣʠʯʠʥʘ ʧʣʦʱʘʜʠ 

ʦʙʥʘʨʫʞʝʥʠ̫  ʟʥʘʢʘ ʮʠʬʨʳ 8 ʤʘʢʩʠʤʘʣʴʥʘ ʠ ʨʘʚʥʘ [3]: Sʦʙʥ=(Sʩʛʤ ʭ Sʦʢ) : Sʬ = Sʬ/4 (ʨʠʩ. 

4ʘ, ʪʘʙʣʠʮʘ ˉ 1, ʩʪʨʦʢʘ 2 ʩʥʠʟʫ, ʢʦʣʦʥʢʠ 1-5). ɼʣʷ ʦʮʝʥʢʠ ʚʦʩʧʨʠʷʪʠʷ ʟʥʘʢʘ ʥʘ ʩʪʘʜʠʠ ʝʛʦ 

ʨʘʟʣʠʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʟʥʘʢʘ. ʈʘʟʨʝʰʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʬʦʨʤʘʪʘ ʠʥʜʠʢʘʪʦʨʘ ʤʦʞʥʦ ʦʮʝʥʠʚʘʪʴ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ 

ʨʘʟʣʠʯʝʥʠʷ ʦʧʝʨʘʪʦʨʦʤ ʜʚʫʭ ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʭ ʩʚʝʪʦʚʳʭ ʣʠʥʠʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʥʝʢʦʪʦʨʦʤ 

ʨʘʩʩʪʦʷʥʠʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ.  
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ʇʨʠ ʥʠʟʢʦʡ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʦʧʝʨʘʪʦʨ ʧʨʠʥʠʤʘʝʪ ʜʚʝ ʣʠʥʠʠ ʟʘ ʦʜʥʫ, ʘ ʧʨʠ 

ʚʳʩʦʢʦʡ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ - ʜʚʝ ʦʯʝʥʴ ʙʣʠʟʢʠʝ ʣʠʥʠʠ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʢʘʢ 

ʦʪʜʝʣʴʥʳʝ. ʇʦʚʳʰʘʪʴ ʨʘʟʨʝʰʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʮʠʬʨʦʚʳʭ ʟʥʘʢʦʚ ʘʨʘʙʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʤʦʞʥʦ ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʨʝʜʝʣʘ, ʩʚʳʰʝ ʢʦʪʦʨʦʛʦ ʠʟʦʙʨʘʞʝʥʠʝ ʥʝ ʙʫʜʝʪ 

ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ ʛʣʘʟʦʤ [4, ʩ. 115]. ʏʝʤ ʤʝʥʴʰʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʘʨʘʣʣʝʣʴʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʠʣʠ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʣʠʥʠʷʤʠ ʠʟ ʪʦʯʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʧʨʠ ʥʘʯʝʨʪʘʥʠʠ ʟʥʘʢʘ, ʪʝʤ ʤʝʥʴʰʝ ʨʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʟʥʘʢʘ, ʪʝʤ ʭʫʞʝ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʘʟʣʠʯʝʥʠʷ ʝʛʦ. ʏʪʦʙʳ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʟʥʘʢʘ ʥʘ 

ʚʦʩʧʨʠʷʪʠʝ ʟʥʘʢʘ ʥʘ ʩʪʘʜʠʠ ʝʛʦ ʨʘʟʣʠʯʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʟʨʝʰʘʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ [3] ʧʦ ʰʠʨʠʥʝ (ʂʨ. ʩ. ʰ.) ʠ ʧʦ ʚʳʩʦʪʝ (ʂʨ. ʩ. ʚ.) ʟʥʘʢʘ (ʨʠʩ. 4ʚ).  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʟʥʘʢʘ ʧʦ ʰʠʨʠʥʝ 

(ʨʠʩ. 4ʚ) ʠʟʤʝʨʷʝʤ ʧʨʦʤʝʞʫʪʦʢ (ʘ) ʤʝʞʜʫ ʦʜʥʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʣʠʥʠʝʡ ʢʦʥʪʫʨʘ ʟʥʘʢʘ ʜʦ 

ʛʨʘʥʠʮʳ ʰʠʨʠʥʳ ʟʥʘʢʘ ʠ ʠʟʤʝʨʷʝʤ ʧʨʦʤʝʞʫʪʦʢ (b) ʤʝʞʜʫ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤʠ 

ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʣʠʥʠʷʤʠ ʢʦʥʪʫʨʘ ʟʥʘʢʘ (ʨʠʩ. 4ʚ). ʏʘʩʪʥʦʝ ʦʪ ʜʝʣʝʥʠʷ ʘ/b (ʙʝʟʨʘʟʤʝʨʥʦʝ 

ʯʠʩʣʦ) ʤʦʞʥʦ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʚʝʣʠʯʠʥʫ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʟʥʘʢʘ ʠʣʠ ʚʝʣʠʯʠʥʫ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʟʥʘʢʘ ʧʦ ʰʠʨʠʥʝ (ʂʨ. ʩ. .h = 

a/b). ʏʝʤ ʙʦʣʴʰʝ ʵʪʘ ʚʝʣʠʯʠʥʘ (ʂʨ. ʩ. .h = a/b ï ʨʘʟʨʘʙʦʪʘʥʦ ʘʚʪʦʨʦʤ), ʪʝʤ ʥʠʞʝ 

ʨʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʰʠʨʠʥʝ ʟʥʘʢʘ. ʊ. ʝ. ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʣʠʯʝʥʠʷ 

ʦʜʥʦʡ (ʨʠʩ. 4ʚ) ʚʝʨʪʠʢʘʣʴʥʦʡ ʣʠʥʠʠ ʢʦʥʪʫʨʘ ʟʥʘʢʘ, ʚ ʦʜʥʦʤ ʩʣʫʯʘʝ, ʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʘʟʣʠʯʝʥʠʷ ʢʘʞʜʦʡ ʠʟ ʜʚʫʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʣʠʥʠʡ ʢʦʥʪʫʨʘ ʟʥʘʢʘ (ʨʠʩ.4ʚ) - ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʰʠʨʠʥʝ ʟʥʘʢʘ. ɺʝʣʠʯʠʥʘ ʵʪʦʛʦ ʦʪʥʦʰʝʥʠʷ (a/b>1) 

ʫʤʝʥʴʰʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʣʠʯʝʥʠʷ ʢʘʞʜʦʡ ʠʟ ʜʚʫʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʣʠʥʠʡ ʢʦʥʪʫʨʘ ʟʥʘʢʘ 

(ʨʠʩ. 4ʚ) ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʣʠʯʝʥʠʷ ʣʠʰʴ ʦʜʥʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʣʠʥʠʠ 

ʢʦʥʪʫʨʘ ʟʥʘʢʘ (ʨʠʩ. 4ʚ) ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʰʠʨʠʥʳ ʟʥʘʢʘ. ʊʦʯʥʦ ʪʘʢ ʞʝ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʝʣʠʯʠʥʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʟʥʘʢʘ ʧʦ ʚʳʩʦʪʝ ʝʛʦ 

(ʂʨ. ʩ. ʚ. =c/d [3]). ʇʨʦʠʟʚʝʜʝʥʠʝʤ ʚʝʣʠʯʠʥʳ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʟʥʘʢʘ ʧʦ ʰʠʨʠʥʝ ʥʘ 

ʚʝʣʠʯʠʥʫ ʨʘʟʨʝʰʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʟʥʘʢʘ ʧʦ ʚʳʩʦʪʝ (ʂʨ. ʩ. ʰ. ʭ ʂʨ. ʩ. .h) ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʚʝʣʠʯʠʥʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʟʥʘʢʘ (ʂʨ. ʩ. ʟʥ.): ʂʨ. ʩ. ʟʥ. = ʂʨ. ʩ. .h ʭ 

ʂʨ. ʩ. ʚ. [3].  

ʉ ʧʦʤʦʱʴʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʟʥʘʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʝʣʠʯʠʥʘ 

ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʣʦʱʘʜʠ ʨʘʟʣʠʯʝʥʠʷ (Sʨʟʣ) ʟʥʘʢʘ. ɺʝʣʠʯʠʥʘ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʣʦʱʘʜʠ 

ʨʘʟʣʠʯʝʥʠʠ ʟʥʘʢʘ ʤʝʥʴʰʝ ʚʝʣʠʯʠʥʳ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʣʦʱʘʜʠ ʦʙʥʘʨʫʞʝʥʠʷ ʟʥʘʢʘ ʥʘ 

ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʝʛʦ [3]: Sʨʟʣ = Sʦʙʥ : ʂʨ. ʩ. ʟʥ. (ʨʠʩ. 4ʚ, ʪʘʙʣʠʮʘ ˉ 

1, ʢʦʣʦʥʢʠ 6-9). ʋʤʝʥʴʰʝʥʠʝ ʚʝʣʠʯʠʥʳ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʫʣʫʯʰʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʩʧʨʠʷʪʠʝ ʟʥʘʢʘ. ʉʢʦʨʦʩʪʴ ʝʛʦ ʦʧʦʟʥʘʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʏʪʦʙʳ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʮʠʬʨʦʚʦʡ ʟʥʘʢ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʣʠʯʠʪʴ ʚʩʝ ʦʪʦʙʨʘʞʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʝʛʦ. 

ʏʝʤ ʙʦʣʴʰʝ ʵʣʝʤʝʥʪʦʚ ʚ ʟʥʘʢʝ, ʪʝʤ ʦʥ ʭʫʞʝ ʠʜʝʥʪʠʬʠʮʠʨʫʝʪʩʷ. ʉʨʝʜʥʝʝ ʯʠʩʣʦ (n) 

ʵʣʝʤʝʥʪʦʚ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʟʥʘʢ ʚ ʮʠʬʨʦʚʦʤ ʘʣʬʘʚʠʪʝ ʥʘ ʦʩʥʦʚʝ 7-ʩʝʛʤʝʥʪʥʦʛʦ ʠʥʜʠʢʘʪʦʨʘ 

ʨʘʚʥʦ 4.9 (n=4.9). ʆʧʨʝʜʝʣʠʚ ʩʨʝʜʥʶʶ ʚʝʣʠʯʠʥʫ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʣʦʱʘʜʠ ʨʘʟʣʠʯʝʥʠʷ ʥʘ 

ʟʥʘʢ (Sʨʟʣ ʩʨ.), ʦʧʨʝʜʝʣʠʤ ʩʨʝʜʥʶʶ ʚʝʣʠʯʠʥʫ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʣʦʱʘʜʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʥʘ 

ʟʥʘʢ [3] ʜʣʷ ʮʠʬʨʦʚʦʛʦ ʘʣʬʘʚʠʪʘ (ʨʠʩ. 4ʘ, ʪʘʙʣʠʮʘ ˉ 1, ʢʦʣʦʥʢʠ 10, 11).  
 

ʏʝʪʳʨʝʭʧʦʟʠʮʠʦʥʥʳʝ ʬʦʨʤʘʪʳ ʠʥʜʠʢʘʪʦʨʦʚ [5] 
 

ʊʝʧʝʨʴ ʥʝʪʨʫʜʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚʦʩʧʨʠʷʪʠʝ ʮʠʬʨʦʚʳʭ ʟʥʘʢʦʚ (ʨʠʩ. 5ʙ - [5]) 6-ʩʝʛʤʝʥʪʥʦʛʦ 

ʬʦʨʤʘʪʘ ʠʥʜʠʢʘʪʦʨʘ (ʨʠʩ. 5ʚ - [5]) ʥʘ ʦʩʥʦʚʝ 7-ʩʝʛʤʝʥʪʥʦʛʦ ʬʦʨʤʘʪʘ ʠʥʜʠʢʘʪʦʨʘ ʥʘ ʩʪʘʜʠʷʭ 

ʦʙʥʘʨʫʞʝʥʠʷ, ʨʘʟʣʠʯʝʥʠʷ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ (ʨʠʩ. 5ʘ, ʪʘʙʣʠʮʘ ˉ 2, [5]). ʉʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ 

ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʣʦʱʘʜʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʟʥʘʢʘ ʫ 6-ʩʝʛʤʝʥʪʥʦʛʦ ʬʦʨʤʘʪʘ ʠʥʜʠʢʘʪʦʨʘ ʚ 1.3 

ʨʘʟʘ ʙʦʣʴʰʝ ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʳ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʣʦʱʘʜʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 7-ʩʝʛʤʝʥʪʥʦʛʦ 

ʬʦʨʤʘʪʘ ʠʥʜʠʢʘʪʦʨʘ.  
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ʇʦʩʪʨʦʠʚ 4-ʩʝʛʤʝʥʪʥʳʡ ʬʦʨʤʘʪ ʠʥʜʠʢʘʪʦʨʘ ʙʝʟ 

ʠʟʤʝʥʝʥʠʷ ʛʘʙʘʨʠʪʥʳʭ ʨʘʟʤʝʨʦʚ ʧʦʩʣʝʜʥʝʛʦ, 

ʦʙʲʝʜʠʥʠʚ ʚʝʨʪʠʢʘʣʴʥʳʝ ʩʝʛʤʝʥʪʳ ʩ ʢʘʞʜʦʡ ʩʪʦʨʦʥʳ 

ʬʦʨʤʘʪʘ ʚ ʦʜʠʥ ʩʝʛʤʝʥʪ (ʨʠʩ. 5ʙ, ʚ), ʧʦʣʫʯʠʤ 4-

ʩʝʛʤʝʥʥʳʡ ʬʦʨʤʘʪ (ʨʠʩ. 6ʘ ï ʨʘʟʨʘʙʦʪʘʥʦ ʘʚʪʦʨʦʤ), 

ʩʨʝʜʥʝʝ ʯʠʩʣʦ (n) ʵʣʝʤʝʥʪʦʚ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʟʥʘʢ (ʨʠʩ. 

6ʙ ï [6]), ʫ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʨʘʚʥʦ 2.5 (n=2.5). ʇʨʠ ʵʪʦʤ 

ʩʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʣʦʱʘʜʠ (Sʠʜʥ ʩʨ.) 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʥʘ ʟʥʘʢ ʧʨʝʚʳʩʠʪ (Sʠʜʥ ʩʨ. = Sʨʟʣ. ʩʨ.: 

n = 2.40 ʤʤ
2
) ʚ ʜʚʘ ʨʘʟʘ ʩʨʝʜʥʶʶ ʚʝʣʠʯʠʥʫ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʣʦʱʘʜʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʥʘ ʟʥʘʢ 

(Sʠʜʥ.ʩʨ. = 1.21 ʤʤ
2
) 7-ʩʝʛʤʝʥʪʥʦʛʦ ʬʦʨʤʘʪʘ (ʨʠʩ. 4ʘ, ʪʘʙʣʠʮʘ ˉ 1, ʢʦʣʦʥʢʘ 11 - 

ʨʘʟʨʘʙʦʪʘʥʦ ʘʚʪʦʨʦʤ). ʉʣʝʜʫʝʪ ʦʞʠʜʘʪʴ, ʯʪʦ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʛʘʙʘʨʠʪʥʦʛʦ ʨʘʟʤʝʨʘ 4-

ʩʝʛʤʝʥʪʥʦʛʦ ʬʦʨʤʘʪʘ ʠʥʜʠʢʘʪʦʨʘ ʚ ʜʚʘ ʨʘʟʘ (ʨʠʩ. 7ʚ - ʨʘʟʨʘʙʦʪʘʥʦ ʘʚʪʦʨʦʤ) ʚʝʣʠʯʠʥʘ 

ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʣʦʱʘʜʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʟʥʘʢʘ ʙʫʜʝʪ ʥʝ ʤʝʥʴʰʝ ʚʝʣʠʯʠʥʳ ʵʢʚʠʚʘʣʝʥʪʥʦʡ 

ʧʣʦʱʘʜʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 7-ʩʝʛʤʝʥʪʥʦʛʦ ʬʦʨʤʘʪʘ. ʉʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʵʢʚʠʚʘʣʝʥʪʥʦʡ 

ʧʣʦʱʘʜʠ ʨʘʟʣʠʯʝʥʠʷ ʥʘ ʟʥʘʢ (Sʨʟʣ=3.21 ʤʤ
2
) ʫ ʮʠʬʨʦʚʳʭ ʟʥʘʢʦʚ ʯʝʪʳʨʝʭʩʝʛʤʝʥʪʥʦʛʦ 

ʬʦʨʤʘʪʘ ʫʤʝʥʴʰʠʣʘʩʴ ʚʜʚʦʝ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʛʘʙʘʨʠʪʥʦʤʫ ʨʘʟʤʝʨʫ ʝʛʦ (ʨʠʩ. 7ʘ, ʪʘʙʣʠʮʘ 

 ̄3 ï ʨʘʟʨʘʙʦʪʘʥʦ ʘʚʪʦʨʦʤ). ʉʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʣʦʱʘʜʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʥʘ 

ʟʥʘʢ, ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʠʟʤʝʥʝʥʠʶ ʩʨʝʜʥʝʛʦ ʯʠʩʣʘ ʵʣʝʤʝʥʪʦʚ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʟʥʘʢ, 

ʚʦʟʨʦʩʣʘ. ʇʦ ʚʦʩʧʨʠʷʪʠʶ ʟʥʘʢʦʚ ʮʠʬʨʦʚʳʝ ʟʥʘʢʠ 7-ʩʝʛʤʝʥʪʥʦʛʦ ʬʦʨʤʘʪʘ ʠ 4-ʩʝʛʤʝʥʪʥʦʛʦ 

ʬʦʨʤʘʪʘ, ʧʨʠ ʚʜʚʦʝ ʤʝʥʴʰʝʤ ʛʘʙʘʨʠʪʥʦʤ ʨʘʟʤʝʨʝ ʧʦʩʣʝʜʥʝʛʦ, ʠʜʝʥʪʠʯʥʳ. 
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ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʪʨʠ ʬʦʨʤʘʪʘ ʮʠʬʨʦʚʳʭ ʟʥʘʢʦʚ 

ʧʨʘʢʪʠʯʝʩʢʠ ʨʝʘʣʠʟʦʚʘʥʳ ʧʨʠ ʩʦʟʜʘʥʠʠ ʤʘʢʝʪʘ 

ʵʣʝʢʪʨʦʥʥʳʭ ʯʘʩʦʚ (ʨʠʩ. 8 - ʨʘʟʨʘʙʦʪʘʥʦ ʘʚʪʦʨʦʤ). 

ʕʣʝʢʪʨʦʥʥʳʝ ʯʘʩʳ ʨʘʙʦʪʘʶʪ ʢʘʢ ʚ 7-ʧʦʟʠʮʠʦʥʥʦʤ ʨʝʞʠʤʝ, 

ʪʘʢ ʠ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ 4-ʧʦʟʠʮʠʦʥʥʳʭ (6-ʩʝʛʤʝʥʪʥʦʤ ʠ 

4-ʩʝʛʤʝʥʪʥʦʤ) ʨʝʞʠʤʘʭ [6]. ʈʝʞʠʤʳ ʨʘʙʦʪ ʵʣʝʢʪʨʦʥʥʳʭ 

ʯʘʩʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʩʪʨʦʝʥʠʝ ʤʠʥʠʤʠʟʠʨʦʚʘʥʥʦʡ 

ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʳ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʜʚʦʠʯʥʦ-ʜʝʩʷʪʠʯʥʦʛʦ ʢʦʜʘ 8-4-2-1 (ʨʠʩ. 9ʘ ï ʨʘʟʨʘʙʦʪʘʥʦ ʘʚʪʦʨʦʤ):  

ʘ) ʚ ʜʚʦʠʯʥʳʡ 7-ʧʦʟʠʮʠʦʥʥʳʡ ʢʦʜ ʫʧʨʘʚʣʝʥʠʷ 7-ʩʝʛʤʝʥʪʥʳʤ ʬʦʨʤʘʪʦʤ ʠʥʜʠʢʘʪʦʨʘ 

HG1;  

ʙ) ʚ 4-ʭʧʦʟʠʮʠʦʥʥʳʡ ʢʦʜ ʫʧʨʘʚʣʝʥʠʷ 4-ʭʩʝʛʤʝʥʪʥʳʤ ʬʦʨʤʘʪʦʤ ʠʟ ʥʠʞʥʠʭ ʵʣʝʤʝʥʪʦʚ 7-

ʩʝʛʤʝʥʪʥʦʛʦ ʬʦʨʤʘʪʘ ʠʥʜʠʢʘʪʦʨʘ HG1;  

ʚ) ʚ 4-ʭʧʦʟʠʮʠʦʥʥʳʡ ʢʦʜ ʫʧʨʘʚʣʝʥʠʷ 6-ʠʩʝʛʤʝʥʪʥʳʤ ʬʦʨʤʘʪʦʤ (ʙʝʟ ʫʧʨʘʚʣʝʥʠʷ 

ʩʨʝʜʥʝʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʝʛʤʝʥʪʘ) 7-ʩʝʛʤʝʥʪʥʦʛʦ ʠʥʜʠʢʘʪʦʨʘ HG1.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʩʪʨʦʯʥʦʡ ʟʘʧʠʩʠ [7] ʜʚʦʠʯʥʦ-ʜʝʩʷʪʠʯʥʦʛʦ ʢʦʜʘ 8-4-2-1 (ʨʠʩ. 9ʙ), 

ʧʦʩʪʨʦʯʥʦʡ ʟʘʧʠʩʠ 7-ʧʦʟʠʮʠʦʥʦʛʦ ʢʦʜʘ (ʨʠʩ. 9ʚ), ʧʦʩʪʨʦʯʥʦʡ ʟʘʧʠʩʠ 4-ʧʦʟʠʮʠʦʥʥʦʛʦ ʢʦʜʘ 

(ʨʠʩ. 9ʛ), ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ 4-ʩʝʛʤʝʥʪʥʳʤ ʬʦʨʤʘʪʦʤ ʠʟ ʥʠʞʥʠʭ ʵʣʝʤʝʥʪʦʚ 7-ʩʝʛʤʝʥʪʥʦʛʦ 

ʬʦʨʤʘʪʘ ʠ 6-ʩʝʛʤʝʥʪʥʳʤ ʬʦʨʤʘʪʦʤ (ʙʝʟ ʩʨʝʜʥʝʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʝʛʤʝʥʪʘ 7-ʩʝʛʤʝʥʪʥʦʛʦ 

ʬʦʨʤʘʪʘ), ʚʳʧʦʣʥʝʥʦ ʧʦʩʪʨʦʝʥʠʝ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʳ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʢʦʜʘ [7].  



 

36 

 

ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʮʠʬʨʦʚʳʭ ʟʥʘʢʦʚ (ʨʠʩ. 9ʜ ï [1, c. 98]) ʨʘʟʨʝʰʘʶʱʠʡ ʩʠʛʥʘʣ U1 (ʨʠʩ. 

9ʘ) ʩ ʫʨʦʚʥʝʤ ʣʦʛʠʯʝʩʢʦʡ ʝʜʠʥʠʮʳ ç1è ʧʦʩʪʫʧʘʝʪ ʥʘ ʚʭʦʜʥʳʝ ʚʳʚʦʜʳ ʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ 

ʀ-ʅɽ (I, K, L, M, N, O, P), ʥʘ ʚʳʭʦʜʥʳʭ ʚʳʚʦʜʘʭ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʫʶʪʩʷ ʩʠʛʥʘʣʳ 

ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʤʝʥʪʘʤʠ ʩʝʤʠʩʝʛʤʝʥʪʥʦʛʦ ʬʦʨʤʘʪʘ ʠʥʜʠʢʘʪʦʨʘ HG1 (ʨʠʩ. 9ʛ).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɿʘʧʨʝʱʘʶʱʠʝ ʩʠʛʥʘʣʳ U2 ʠ U3 ʩ ʫʨʦʚʥʝʤ ʣʦʛʠʯʝʩʢʦʛʦ ʥʫʣʷ ç0è ʧʦʩʪʫʧʘʶʪ ʥʘ ʚʭʦʜʥʳʝ 

ʚʳʚʦʜʳ ʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʀ-ʅɽ (J, U, V, W) ʠ ʀ-ʅɽ (J, U, V, W), ʥʘ ʚʳʭʦʜʥʳʭ 

ʚʳʚʦʜʘʭ ʢʦʪʦʨʳʭ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʡ ʫʨʦʚʝʥʴ ʣʦʛʠʯʝʩʢʦʡ ʝʜʠʥʠʮʳ ç1è. 

ʇʦʩʪʦʷʥʥʳʡ ʫʨʦʚʝʥʴ ʣʦʛʠʯʝʩʢʦʡ ʝʜʠʥʠʮʳ ç1è ʥʝ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʫʧʨʘʚʣʝʥʠʝ 7-

ʩʝʛʤʝʥʪʥʳʤ ʬʦʨʤʘʪʦʤ ʠʥʜʠʢʘʪʦʨʘ. ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʮʠʬʨʦʚʳʭ ʟʥʘʢʦʚ (ʨʠʩ. 9ʝ - [7]) ʠʟ 

ʥʠʞʥʠʭ ʵʣʝʤʝʥʪʦʚ 7-ʩʝʛʤʝʥʪʥʦʛʦ ʬʦʨʤʘʪʘ (HG1), ʨʘʟʨʝʰʘʶʱʠʡ ʩʠʛʥʘʣ U2 (ʨʠʩ. 9ʘ) ʩ 

ʫʨʦʚʥʝʤ ʣʦʛʠʯʝʩʢʦʡ ʝʜʠʥʠʮʳ ç1è ʧʦʩʪʫʧʘʝʪ ʥʘ ʚʭʦʜʥʳʝ ʚʳʚʦʜʳ ʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʀ-

ʅɽ (J, U, V, W). ʅʘ ʚʳʭʦʜʥʳʭ ʚʳʚʦʜʘʭ ʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʀ-ʅɽ (J, U, V, W) 

ʬʦʨʤʠʨʫʶʪʩʷ ʩʠʛʥʘʣʳ ʫʧʨʘʚʣʝʥʠʷ ʯʝʪʳʨʝʭ ʥʠʞʥʠʭ ʵʣʝʤʝʥʪʦʚ 7-ʩʝʛʤʝʥʪʥʦʛʦ ʠʥʜʠʢʘʪʦʨʘ. 
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ɿʘʧʨʝʱʘʶʱʠʝ ʩʠʛʥʘʣʳ U1 ʠ U3 ʩ ʫʨʦʚʥʝʤ ʣʦʛʠʯʝʩʢʦʛʦ ʥʫʣʷ ç0è ʧʦʩʪʫʧʘʝʪ ʥʘ ʚʭʦʜʥʳʝ 

ʚʳʚʦʜʳ ʣʦʛʠʯʝʩʢʠʭ ʀ-ʅɽ (I, K, L, M, N, O, P) ʠ ʀ-ʅɽ (J, U, V, W), ʥʘ ʚʳʭʦʜʥʳʭ ʚʳʚʦʜʘʭ 

ʢʦʪʦʨʳʭ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʡ ʫʨʦʚʝʥʴ ʣʦʛʠʯʝʩʢʦʡ ʝʜʠʥʠʮʳ ç1è. ʇʦʩʪʦʷʥʥʳʡ 

ʫʨʦʚʝʥʴ ʣʦʛʠʯʝʩʢʦʡ ʝʜʠʥʠʮʳ ç1è ʥʝ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʫʧʨʘʚʣʝʥʠʝ 4-ʩʝʛʤʝʥʪʥʳʤ 

ʬʦʨʤʘʪʦʤ ʠʟ ʥʠʞʥʠʭ ʵʣʝʤʝʥʪʦʚ 7-ʩʝʛʤʝʥʪʥʦʛʦ ʠʥʜʠʢʘʪʦʨʘ. ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʮʠʬʨʦʚʳʭ 

ʟʥʘʢʦʚ (ʨʠʩ. 9ʞ - [7]) ʥʘ ʙʘʟʝ 6-ʩʝʛʤʝʥʪʥʦʛʦ ʬʦʨʤʘʪʘ ʠʟ ʵʣʝʤʝʥʪʦʚ (ʨʠʩ. 9ʞ) 7-ʩʝʛʤʝʥʪʥʦʛʦ 

ʠʥʜʠʢʘʪʦʨʘ (HG1) ʨʘʟʨʝʰʘʶʱʠʡ ʩʠʛʥʘʣ U3 (ʨʠʩ. 9ʘ) ʩ ʫʨʦʚʥʝʤ ʣʦʛʠʯʝʩʢʦʡ ʝʜʠʥʠʮʳ ç1è 

ʧʦʩʪʫʧʘʝʪ ʥʘ ʚʭʦʜʥʳʝ ʚʳʚʦʜʳ ʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʀ-ʅɽ (J, U, V, W). ʅʘ ʚʳʭʦʜʥʳʭ 

ʚʳʚʦʜʘʭ ʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʀ-ʅɽ (J, U, V, W) ʬʦʨʤʠʨʫʶʪʩʷ ʩʠʛʥʘʣʳ ʫʧʨʘʚʣʝʥʠʷ 6-

ʩʝʛʤʝʥʪʥʦʛʦ ʬʦʨʤʘʪʘ 7-ʩʝʛʤʝʥʪʥʦʛʦ ʠʥʜʠʢʘʪʦʨʘ.  

ɿʘʧʨʝʱʘʶʱʠʝ ʩʠʛʥʘʣʳ U1 ʠ U2 ʩ ʫʨʦʚʥʝʤ ʣʦʛʠʯʝʩʢʦʛʦ ʥʫʣʷ ç0è ʧʦʩʪʫʧʘʶʪ ʥʘ ʚʭʦʜʥʳʝ 

ʚʳʚʦʜʳ ʣʦʛʠʯʝʩʢʠʭ ʀ-ʅɽ (I, K, L, M, N, O, P) ʠ ʀ-ʅɽ (J, U, V, W), ʥʘ ʚʳʭʦʜʥʳʭ ʚʳʚʦʜʘʭ 

ʢʦʪʦʨʳʭ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʡ ʫʨʦʚʝʥʴ ʣʦʛʠʯʝʩʢʦʡ ç1è. ʇʦʩʪʦʷʥʥʳʡ ʫʨʦʚʝʥʴ 

ʣʦʛʠʯʝʩʢʦʡ ʝʜʠʥʠʮʳ ç1è ʥʝ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʫʧʨʘʚʣʝʥʠʝ 6-ʩʝʛʤʝʥʪʥʳʤ ʬʦʨʤʘʪʦʤ 7-

ʩʝʛʤʝʥʪʥʦʛʦ ʠʥʜʠʢʘʪʦʨʘ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʟʥʘʢʦʚ ʩ ʫʚʝʣʠʯʝʥʥʳʤ ʵʬʬʝʢʪʠʚʥʳʤ 

ʫʛʣʦʚʳʤ ʨʘʟʤʝʨʦʤ ʠʭ /5/ ʥʘ ʦʩʥʦʚʝ 7-ʩʝʛʤʝʥʪʥʦʛʦ ʬʦʨʤʘʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʙʝʟ ʩʨʝʜʥʝʛʦ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʝʛʤʝʥʪʘ, ʘ ʚʝʨʪʠʢʘʣʴʥʳʝ ʩʝʛʤʝʥʪʳ ʩ ʢʘʞʜʦʡ ʠʟ ʩʪʦʨʦʥ ʮʠʬʨʦʚʦʛʦ 

ʬʦʨʤʘʪʘ ʫʧʨʘʚʣʷʶʪʩʷ ʦʜʥʠʤ ʩʠʛʥʘʣʦʤ (4-ʧʦʟʠʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 6-ʩʝʛʤʝʥʪʥʳʤ 

ʬʦʨʤʘʪʦʤ). ʈʝʞʠʤʳ ʨʘʙʦʪ ʵʣʝʢʪʨʦʥʥr ʭ ʯʘʩʦʚ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʫʨʦʯʝʥʳ ʢ ʚʨʝʤʝʥʥʳʤ 

ʧʨʦʤʝʞʫʪʢʘʤ ʩʫʪʦʢ (ʥʦʯʥʳʤ, 

ʜʥʝʚʥʳʤ, ʫʪʨʝʥʥʠʤ ʠʣʠ ʚʝʯʝʨʥʠʤ), 

ʟʘʜʘʥʥʳʭ ʧʨʦʛʨʘʤʤʦʡ ʠʣʠ ʚʨʫʯʥʫʶ 

ʩ ʧʦʤʦʱʴʶ ʧʝʨʝʢʣʶʯʘʪʝʣʷ, 

ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʛʦ ʥʘ ʢʦʨʧʫʩʝ 

ʵʣʝʢʪʨʦʥʥʳʭ ʯʘʩʦʚ. ɺʦʟʤʦʞʥʦʩʪʴ 

ʫʩʪʘʥʦʚʢʠ 4-ʩʝʛʤʝʥʪʥʦʛʦ ʬʦʨʤʘʪʘ 

ʠʥʜʠʢʘʪʦʨʘ ʢʘʢ ʚ ʚʝʨʪʠʢʘʣʴʥʦʝ, ʪʘʢ 

ʠ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʨʘʙʦʯʝʝ 

ʧʦʣʦʞʝʥʠʝ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʝ 

ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ [8] ʢʦʤʧʦʥʦʚʢʠ 

ʪʘʢʠʭ ʠʥʜʠʢʘʪʦʨʦʚ ʚ ʩʦʩʪʘʚʥʳʭ ʤʥʦʛʦʨʘʟʨʷʜʥʳʭ ʠʥʜʠʢʘʪʦʨʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ. ʇʨʠ 

ʠʟʤʝʥʝʥʠʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʘʙʦʯʝʛʦ ʧʦʣʦʞʝʥʠʷ ʪʘʙʣʦ (ʨʠʩ. 10ʘ - [8]) ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ 

(ʨʠʩ. 10ʚ - [8]) ʨʘʙʦʯʝʝ ʧʦʣʦʞʝʥʠʝ, ʠʟʤʝʥʷʝʪʩʷ ʚʝʣʠʯʠʥʘ ʧʘʨʘʤʝʪʨʘ ï ʦʪʥʦʰʝʥʠʝ ʰʠʨʠʥʳ 

ʟʥʘʢʘ ʢ ʝʛʦ ʚʳʩʦʪʝ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʮʠʬʨʦʚʳʝ ʟʥʘʢʠ (ʨʠʩ. 10ʙ - [8]) ʠʤʝʶʪ ʚʝʣʠʯʠʥʫ 

ʧʘʨʘʤʝʪʨʘ ï ʦʪʥʦʰʝʥʠʝ ʰʠʨʠʥʳ ʟʥʘʢʘ ʢ ʝʛʦ ʚʳʩʦʪʝ ï ʤʝʥʴʰʝ 1, ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ (ʨʠʩ. 10ʛ - 

[8]) - ʦʪʥʦʰʝʥʠʝ ʰʠʨʠʥʳ ʟʥʘʢʘ ʢ ʝʛʦ ʚʳʩʦʪʝ ï ʙʦʣʴʰʝ 1. ɼʣʷ ʥʝʢʦʪʦʨʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ 

ʯʘʩʦʚ ʙʣʘʛʦʧʨʠʷʪʥʝʝ ʦʧʦʟʥʘʥʠʝ ʮʠʬʨ, ʫ ʢʦʪʦʨʳʭ ʰʠʨʠʥʘ ʟʥʘʢʘ ʙʦʣʴʰʝ ʝʛʦ ʚʳʩʦʪʳ (ʨʠʩ. 

10ʛ), ʪʦʛʜʘ ʢʘʢ ʜʣʷ ʜʨʫʛʠʭ - ʥʘʦʙʦʨʦʪ, ʙʣʘʛʦʧʨʠʷʪʥʝʝ ʦʧʦʟʥʘʥʠʝ ʮʠʬʨ, ʢʦʛʜʘ ʰʠʨʠʥʘ ʟʥʘʢʘ 

ʤʝʥʴʰʝ ʝʛʦ ʚʳʩʦʪʳ (ʨʠʩ. 10ʙ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʨʛʦʥʦʤʠʢʠ, ʦʧʨʝʜʝʣʷʝʤʦʡ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʟʨʠʪʝʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʯʝʣʦʚʝʢʘ, ʚʳʙʦʨ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʠʣʠ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʫʩʣʦʚʠʝ ʜʣʷ ʨʘʙʦʪʳ ʩ ʮʠʬʨʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ.  
 

ʀʟʤʝʨʝʥʠʝ ʠ ʠʥʜʠʢʘʮʠʷ ʚʝʣʠʯʠʥʳ ʫʛʣʘ ʧʦʣʦʞʝʥʠʷ ʚʘʣʘ [9] 
 

ʅʘʯʝʨʪʘʥʠʷ ʮʠʬʨʦʚʳʭ ʟʥʘʢʦʚ ʢʘʢ ʚ 7-ʩʝʛʤʝʥʪʥʦʤ, ʪʘʢ ʠ ʚ 4-ʩʝʛʤʝʥʪʥʦʤ ʠʩʧʦʣʥʝʥʠʠ, 

ʦʪʦʙʨʘʞʘʶʱʠʝ ʯʠʩʣʦʚʳʝ ʚʝʣʠʯʠʥʳ ʷʚʣʷʶʪʩʷ ʘʙʩʪʨʘʢʪʥʳʤʠ ʟʥʘʢʘʤʠ, ʥʝ ʩʚʷʟʘʥʥrʤʠ ʢʘʢʠʤ-

ʣʠʙʦ ʧʨʠʟʥʘʢʦʤ ʠʟʤʝʨʷʝʤʦʡ ʚʝʣʠʯʠʥʳ. ɽʩʣʠ ʞʝ ʮʠʬʨʦʚʳʝ ʟʥʘʢʠ 4-ʩʝʛʤʝʥʪʥʦʛʦ ʬʦʨʤʘʪʘ 

ʠʩʧʦʣʴʟʦʚʘʪʴ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʠʥʜʠʢʘʮʠʠ 

ʚʝʣʠʯʠʥʳ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʚʘʣʘ [9], ʪʦ ʥʘʯʝʨʪʘʥʠʷ 

ʟʥʘʢʦʚ, ʦʪʦʙʨʘʞʘʶʱʠʤʠ ʚʝʣʠʯʠʥʫ ʫʛʣʘ ʜʦʣʞʥʳ 

ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ (ʨʠʩ. 11 - ʨʘʟʨʘʙʦʪʘʥʦ 

ʘʚʪʦʨʦʤ) ʚ ʜʨʫʛʦʤ ʧʦʨʷʜʢʝ (ʚ ʜʨʫʛʦʤ ʜʝʩʷʪʠʯʥʦʤ 






















































































































































































