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ʉɽʂʎʀʗ 1. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

 

 

ɸʙʠʰʝʚ ɸ.ʂ. 

ʄʘʛʠʩʪʨ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ  

ɽʚʨʘʟʠʡʩʢʦʛʦ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

 

ʈɸɿʈɸɹʆʊʂɸ ʂʆʄʇʃɽʂʉʅʆʁ ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆʁ 

ʉʀʉʊɽʄʓ ʀɼɽʅʊʀʌʀʂɸʎʀʀ ʉʆʊʈʋɼʅʀʂʆɺ 

ʇʈɽɼʇʈʀʗʊʀʗ 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ (ʀʊ) ʥʘʰʣʠ 

ʧʨʠʤʝʥʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʢʘʞʜʦʡ ʩʬʝʨʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. 

ɹʝʟʫʩʣʦʚʥʦ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʵʬʬʝʢʪʠʚʥʦʝ 

ʨʘʟʚʠʪʠʝ ʣʶʙʦʛʦ ʦʙʱʝʩʪʚʘ ʥʝʤʳʩʣʠʤʦ ʙʝʟ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ, 

ʧʦʩʪʨʦʝʥʥʳʭ ʥʘ ʢʦʤʧʣʝʢʩʥʳʭ ʩʠʩʪʝʤʘʭ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʥʘ 

ʩʦʚʨʝʤʝʥʥʳʭ ʀʊ. 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʣʝʢʩʥʦʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ 

ʩʠʩʪʝʤʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʦʪʨʫʜʥʠʢʦʚ ʧʨʝʜʧʨʠʷʪʠʷ (ʂɸʉ ʀʉʇ) ï 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʦʧʫʩʢʥʦʛʦ 

ʢʦʥʪʨʦʣʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʩ ʧʦʤʦʱʴʶ ʧʨʠʤʝʥʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʘ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʘʣʛʦʨʠʪʤʘ ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʪʨʦʣʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʚʨʝʤʝʥʥʫʶ ʩʠʩʪʝʤʫ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝʣʴʟʷ 

ʧʨʝʜʩʪʘʚʠʪʴ ʥʝ ʪʦʣʴʢʦ ʙʝʟ ʧʨʠʚʳʯʥʳʭ ʩʨʝʜʩʪʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʟʘʱʠʱʝʥʥʦʩʪʴ ʦʙʲʝʢʪʘ, ʥʦ ʠ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪ ʙʦʣʝʝ ʰʠʨʦʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ. 

ʅʘ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʛʜʝ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʜʣʷ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʦʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʣʠʯʥʦʩʪʠ. 

ʆʩʥʦʚʥʳʝ ʮʝʣʠ ʩʦʟʜʘʥʠʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

ʙʝʟʦʧʘʩʥʦʩʪʠ (ɹʉɹ): 

¶ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ; 

¶ ʩʦʭʨʘʥʥʦʩʪʴ ʤʘʪʝʨʠʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ ʚ ʧʦʤʝʱʝʥʠʷʭ ʠ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʧʨʠʷʪʠʷ; 

¶ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʧʨʦʭʦʞʜʝʥʠʷ ʥʘ ʦʙʲʝʢʪ; 

ɹʉɹ ʧʦʟʚʦʣʷʝʪ ʦʛʨʘʥʠʯʠʪʴ ʜʦʩʪʫʧ ʚ ʩʣʫʞʝʙʥʳʝ ʧʦʤʝʱʝʥʠʷ. ʇʨʠ 

ʵʪʦʤ 

ʨʝʰʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

¶ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʥʠʞʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʦʥʠʢʥʦʚʝʥʠʷ 

ʥʝʞʝʣʘʪʝʣʴʥʦʡ ʣʠʯʥʦʩʪʠ ʚ ʟʦʥʫ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ ʜʦʩʪʫʧʦʤ; 

¶ ʩʦʟʜʘʝʪʩʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʙʘʨʴʝʨ ʜʣʷ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ 

ʟʣʦʫʤʳʰʣʝʥʥʠʢʘ; 
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¶ ʜʦʢʫʤʝʥʪʘʣʴʥʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʬʘʢʪ ʧʨʦʭʦʜʘ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ; 

ʅʘʜʝʞʥʦʩʪʴ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʜʜʝʣʘʪʴ ʧʝʨʩʦʥʘʣʴʥʳʡ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʚ ʦʪʣʠʯʠʠ ʦʪ ʧʣʘʩʪʠʢʦʚʳʭ ʢʘʨʪ, ʞʝʪʦʥʦʚ ʠ ʙʨʝʣʦʢʦʚ. 

ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʨʦʥʦʩʘ ʟʘʧʨʝʱʝʥʥʳʭ ʧʨʝʜʤʝʪʦʚ ʥʘ 

ʪʝʨʨʠʪʦʨʠʶ ʦʙʲʝʢʪʘ ʦʭʨʘʥʳ ʠʣʠ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʚʳʥʦʩʘ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ ʩ ʦʙʲʝʢʪʘ ʚ ʩʠʩʪʝʤʫ ʙʫʜʝʪ ʠʥʪʝʛʨʠʨʦʚʘʥʦ 

ʩʧʝʮʠʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʦʙʥʘʨʫʞʝʥʠʷ ï ʢʦʥʪʨʦʣʴ ʚʝʩʘ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʝʝ ʩʦʙʦʡ ʚʝʩʦʚʫʶ ʧʣʘʪʬʦʨʤʫ, ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷʝʪ 

ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ; 

¶ ʠʟʤʝʨʝʥʠʝ ʚʝʩʘ ʯʝʣʦʚʝʢʘ ʧʨʠ ʚʭʦʜʝ ʥʘ ʦʙʲʝʢʪ ʦʭʨʘʥʳ; 

¶ ʩʦʭʨʘʥʝʥʠʝ ʧʦʣʫʯʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ; 

¶ ʩʨʘʚʥʝʥʠʝ ʩ ʚʝʩʦʤ ʪʦʛʦ ʞʝ ʯʝʣʦʚʝʢʘ ʧʨʠ ʚʳʭʦʜʝ ʩ ʦʙʲʝʢʪʘ. 

ʊʘʢʦʡ ʤʝʪʦʜ ʧʦʟʚʦʣʠʪ ʦʙʥʘʨʫʞʠʪʴ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʚʳʥʦʩ ʩ 

ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʘ ʤʘʪʝʨʠʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ ʣʠʙʦ, ʥʘʦʙʦʨʦʪ, 

ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʬʘʢʪ ʦʩʪʘʚʣʝʥʠʷ ʧʨʝʜʤʝʪʦʚ ʥʘ ʦʭʨʘʥʷʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ɿʘʜʘʯʘ ʩʦʩʪʦʠʪ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʨʘʟʫʤʥʳʭ ʧʨʝʜʝʣʦʚ ʜʦʧʫʩʪʠʤʦʡ ʨʘʟʥʠʮʳ 

ʠʟʤʝʨʝʥʠʡ. 

 ɺ ɹʉɹ ʜʦʩʪʫʧ ʨʘʟʛʨʘʥʠʯʝʥ ʧʦ ʜʚʫʤ ʢʘʪʝʛʦʨʠʷʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; 

ʆʧʝʨʘʪʦʨ ʠ ɸʜʤʠʥʠʩʪʨʘʪʦʨ. ɺ ʦʙʷʟʘʥʥʦʩʪʠ ʦʧʝʨʘʪʦʨʘ ʚʭʦʜʠʪ ʢʦʥʪʨʦʣʴ 

ʥʘʜ ʧʨʦʮʝʩʩʦʤ ʧʨʦʧʫʩʢʘ ʩʦʪʨʫʜʥʠʢʦʚ ʥʘ ʧʨʝʜʧʨʠʷʪʠʝ, ʘ ʪʘʢʞʝ ʠʤʝʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʨʘʪʴ ʟʘʧʠʩʴ ʠʣʠ ʥʘʙʦʨ ʟʘʧʠʩʝʡ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ 

ʪʨʝʙʫʝʤʳʤ ʫʩʣʦʚʠʷʤ. ɸʜʤʠʥʠʩʪʨʘʪʦʨ ʨʝʛʠʩʪʨʠʨʫʝʪ ʥʦʚʳʭ ʩʦʪʨʫʜʥʠʢʦʚ, 

ʩʦʟʜʘʝʪ, ʫʜʘʣʷʝʪ, ʢʦʨʨʝʢʪʠʨʫʝʪ ʠʥʬʦʨʤʘʮʠʶ, ʦ ʧʝʨʩʦʥʘʣʝ ʚ ʙʘʟʝ ʜʘʥʥʳʭ 

ʩʦʪʨʫʜʥʠʢʦʚ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʦʤ, ʢʪʦ 

ʥʘʭʦʜʠʣʩʷ (ʥʘʭʦʜʠʪʩʷ) ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. 

 ʂɸʉ ʀʉʇ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʩʦʩʪʘʚʥʳʭ ʵʣʝʤʝʥʪʦʚ; 

1. ɺʝʩʦʚʘʷ ʧʣʘʪʬʦʨʤʘ. 

2. ɺʠʜʝʦʨʝʛʠʩʪʨʘʪʦʨ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʙʠʦʤʝʪʨʠʯʝʩʢʦʡ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ. 

3. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘ ʇʂ. 

ʈʝʛʠʩʪʨʘʮʠʷ ʧʝʨʩʦʥʘʣʘ ʥʘʯʠʥʘʝʪʩʷ ʩ ʪʦʛʦ ʯʪʦ ʥʘ ʢʘʞʜʦʛʦ 

ʩʦʪʨʫʜʥʠʢʘ ʟʘʚʦʜʠʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʟʘʧʠʩʴ, ʩʦʜʝʨʞʘʱʘʷ; ʌʀʆ, ʜʘʪʫ 

ʨʦʞʜʝʥʠʷ, ʘʜʨʝʩ ʧʨʦʞʠʚʘʥʠʷ, ʜʦʤʘʰʥʠʡ/ʤʦʙʠʣʴʥʳʡ ʪʝʣʝʬʦʥ, 

ʜʦʣʞʥʦʩʪʴ, ʬʦʪʦʛʨʘʬʠʷ ʠ ʧʦʜʨʘʟʜʝʣʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʦʥ ʨʘʙʦʪʘʝʪ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʜʫʨ ʧʨʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʂɸʉ ʀʉʇ: 

1. ʉʦʩʪʘʚʣʷʝʪʩʷ ʙʘʟʘ ʜʘʥʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ, ʚ ʢʦʪʦʨʦʡ ʙʫʜʝʪ 

ʭʨʘʥʠʪʴʩʷ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʥʦʤʝʨ, ʢʨʘʪʢʠʝ ʜʘʥʥʳʝ ʦ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʩʚʝʜʝʥʠʷʭ ʩʦʪʨʫʜʥʠʢʘ, ʨʝʟʫʣʴʪʘʪʳ ʚʟʚʝʰʠʚʘʥʠʡ. 

2. ʇʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʯʝʨʝʟ ʢʦʥʪʨʦʣʴʥʳʡ ʧʫʥʢʪ ʩʦʪʨʫʜʥʠʢ 

ʚʩʪʘʝʪ ʥʘ ʚʝʩʳ ʧʝʨʝʜ ʚʠʜʝʦʨʝʛʠʩʪʨʘʪʦʨʦʤ, ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 
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3. ʇʨʦʠʩʭʦʜʠʪ ʙʠʦʤʝʪʨʠʯʝʩʢʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʩʦʪʨʫʜʥʠʢʘ 

ʧʫʪʝʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʧʦ ʣʠʮʫ. 

4. ʈʝʛʠʩʪʨʠʨʫʝʤʳʡ ʚʝʩ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʇʂ ʫ ʦʧʝʨʘʪʦʨʘ, 

ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ. 

5. ʇʨʠ ʚʳʭʦʜʝ ʠʟ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʚʪʦʨʥʦʝ 

ʚʟʚʝʰʠʚʘʥʠʝ. 

6. ʈʝʛʠʩʪʨʠʨʫʝʤʳʡ ʚʝʩ ʪʘʢʞʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʫ ʦʧʝʨʘʪʦʨʘ, 

ʧʨʦʠʩʭʦʜʠʪ ʩʨʘʚʥʠʚʘʥʠʝ ʩ ʨʝʟʫʣʴʪʘʪʦʤ ʧʝʨʚʦʛʦ ʚʟʚʝʰʠʚʘʥʠʷ, ʚʟʷʪʳʤ ʠʟ 

ʙʘʟʳ ʜʘʥʥʳʭ. 

7. ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʧʝʨʝʚʝʩʘ ʥʘ ʵʢʨʘʥʝ ʇʂ ʫ ʦʧʝʨʘʪʦʨʘ ʙʫʜʝʪ 

ʚʳʩʚʝʯʠʚʘʪʴʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʦʧʦʚʝʱʝʥʠʝ. 

ʉʦʯʝʪʘʥʠʝ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʩ ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ (ʢʦʥʪʨʦʣʴ ʚʝʩʘ) ʚ ʦʧʠʩʘʥʠʠ ɹʉɹ ʧʦʟʚʦʣʠʪ ʧʨʝʜʧʨʠʷʪʠʶ 

ʧʦʚʳʩʠʪʴ ʥʘʜʝʞʥʦʩʪʴ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʦʤ. 

 

 

 

 

ɸʙʠʰʝʚ ɸ.ʂ. 

ʄʘʛʠʩʪʨ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ  

ɽʚʨʘʟʠʡʩʢʦʛʦ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

 

ʆɹɿʆʈ ʈʓʅʂɸ ERP-ʉʀʉʊɽʄ ʈɽʉʇʋɹʃʀʂʀ ʂɸɿɸʍʉʊɸʅ 

 

ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʣʠʜʠʨʫʶʱʠʭ ʩʪʨʘʥ ʉʅɻ 

ʧʦ ʫʨʦʚʥʶ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʨʦʩʪʘ. ʈʘʩʰʠʨʷʶʪʩʷ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʦʩʚʘʠʚʘʶʪʩʷ ʥʦʚʳʝ ʤʝʪʦʜʳ ʚʝʜʝʥʠʷ ʙʠʟʥʝʩʘ ï ʚ ʯʝʤ, 

ʥʝʩʦʤʥʝʥʥʦ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʶʪ ʟʘʜʘʯʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ ʠʣʠ ʞʝ ERP-ʩʠʩʪʝʤʳ. 

ʆʙʣʘʩʪʴ ʚʥʝʜʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʧʣʘʥʠʨʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ 

ʚʩʝ ʙʦʣʝʝ ʥʫʞʥʳʤʠ ʠ ʟʥʘʯʠʤʳʤʠ. ʉ ʢʘʞʜʳʤ ʛʦʜʘ ʧʨʦʮʝʩʩʳ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʝʜʧʨʠʷʪʠʝʤ ʫʩʣʦʞʥʷʶʪʩʷ, ʫʞʝʩʪʦʯʘʶʪʩʷ ʫʩʣʦʚʠʷ ʢʦʥʢʫʨʝʥʮʠʠ, 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʠʩʣʦ ʬʘʢʪʦʨʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʫʯʝʪʘ ʠ ʚʝʜʝʥʠʷ 

ʧʣʘʥʠʨʦʚʘʥʠʷ, ʩ ʯʝʤ ʫʞʝ ʥʝ ʤʦʞʝʪ ʩʧʨʘʚʠʪʴʩʷ ʯʝʣʦʚʝʢ. ʂʨʫʧʥʳʝ 

ʢʦʨʧʦʨʘʮʠʠ, ʘ ʚʤʝʩʪʝ ʩ ʥʠʤʠ ʠ ʩʨʝʜʥʠʡ, ʘ ʪʦ ʠ ʤʘʣʳʡ ʙʠʟʥʝʩ ʫʞʝ ʥʘʯʘʣʠ 

ʚʥʝʜʨʝʥʠʝ ʪʘʢʠʭ ʩʠʩʪʝʤ. ʅʦ ʯʪʦʙʳ ʚʝʨʥʦ ʚʳʙʨʘʪʴ ERP-ʩʠʩʪʝʤʫ, 

ʦʧʪʠʤʘʣʴʥʦ ʧʦʜʭʦʜʷʱʫʶ ʧʦ ʚʩʝʤ ʧʘʨʘʤʝʪʨʘʤ, ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ 

ʩʠʪʫʘʮʠʶ ʥʘ ʨʳʥʢʝ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ, ʘʩʩʦʨʪʠʤʝʥʪ, ʟʥʘʪʴ ʠʭ ʧʣʶʩʳ ʠ 

ʤʠʥʫʩʳ, ʯʝʤʫ ʠ ʧʦʩʚʷʱʝʥʘ ʵʪʘ ʩʪʘʪʴʷ. 

 ʅʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ 

ʨʘʟʣʠʯʥʳʭ ERP-ʩʠʩʪʝʤ, ʥʦ ʩʦʙʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʝʜʧʨʠʷʪʠʝʤ ʚ ʂʘʟʘʭʩʪʘʥʝ ʥʝʪ. ʇʦ ʙʦʣʴʰʦʡ ʯʘʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ 

ʚʥʝʜʨʷʶʪ ERP-ʩʠʩʪʝʤʳ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʠʣʠ 

ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʨʳʥʢʝ ʂʘʟʘʭʩʪʘʥʘ. ʕʪʦ: ɻʘʣʘʢʪʠʢʘ ʠ 1ʉ. 
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 ʉʠʩʪʝʤʘ ɻʘʣʘʢʪʠʢʘ ERP ʨʘʟʨʘʙʦʪʘʥʘ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ ʩ ʝʝ ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʡ ʩʧʝʮʠʬʠʢʦʡ, 

ʧʦʩʪʦʷʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. ʇʨʝʜʦʩʪʘʚʣʷʶʪ ʩʚʦʠ 

ʫʩʣʫʛʠ ʥʘ ʂʘʟʘʭʩʪʘʥʩʢʦʤ ʨʳʥʢʝ ʫʞʝ ʙʦʣʝʝ 16 ʣʝʪ, ʠʤʝʶʪ ʰʠʨʦʢʦʝ 

ʦʪʨʘʩʣʝʚʦʝ ʨʘʟʜʝʣʝʥʠʝ, ʛʜʝ ʫʯʪʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʢʘʞʜʦʡ ʩʬʝʨʳ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪ ʧʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʝʜʧʨʠʷʪʠʝʤ. ʆʩʥʦʚʥʳʝ ʜʦʩʪʦʠʥʩʪʚʘ ɻʘʣʘʢʪʠʢʠ: 

¶ ʅʝʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʪʘ, ʚʥʝʜʨʝʥʠʷ; 

¶ ʐʠʨʦʢʠʡ ʩʧʝʢʪʨ ʬʫʥʢʮʠʡ, ʧʨʠʯʝʤ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʤʦʞʝʪ ʙʳʪʴ 
ʨʝʘʣʠʟʦʚʘʥʘ ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʬʫʥʢʮʠʡ, ʥʘʩʪʨʦʡʢʘ ʥʘ ʟʘʧʨʦʩʳ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʦʤʧʘʥʠʠ; 

¶ ʅʘʙʦʨ ʨʘʟʣʠʯʥʦʡ ʙʫʭʛʘʣʪʝʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʦʪʯʝʪʥʦʩʪʠ; 

¶ ʗʚʣʷʝʪʩʷ ʦʪʣʘʞʝʥʥʦʡ, ʫʩʪʦʡʯʠʚʦ ʨʘʙʦʪʘʶʱʝʡ ʩʠʩʪʝʤʦʡ; 

¶ ʆʙʣʘʜʘʝʪ ʯʝʪʢʦʡ ʩʪʨʘʪʝʛʠʝʡ ʨʘʟʚʠʪʠʷ ʠ ʧʨʦʜʚʠʞʝʥʠʷ ʩʠʩʪʝʤʳ. 

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

¶ ʅʝʫʜʦʙʥʳʡ ʜʠʟʘʡʥ ʠʥʪʝʨʬʝʡʩʘ, ʚʚʦʜ ʜʘʥʥʳʭ; 

¶ ɹʦʣʴʰʦʡ ʨʘʟʤʝʨ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʧʦʩʪʦʷʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ; 

¶ ʆʜʥʦʟʘʜʘʯʥʦʩʪʴ ʩʠʩʪʝʤʳ, ʪ.ʝ. ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦʡ 

ʨʝʘʣʠʟʘʮʠʠ 2-ʭ ʠ ʙʦʣʝʝ ʦʪʯʝʪʦʚ; 

¶ ʄʦʜʫʣʠ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʩʣʘʙʦʩʚʷʟʘʥʥʳʤʠ ʤʝʞʜʫ ʩʦʙʦʡ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʥʝʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʠʡ ʬʠʥʘʥʩʦʚʦʛʦ ʫʯʝʪʘ; 

¶ ʀʤʝʝʪ ʩʣʘʙʳʝ ʬʫʥʢʮʠʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. 

ʆʪʜʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʫʜʝʣʠʪʴ ʩʠʩʪʝʤʘʤ ʢʦʤʧʘʥʠʠ 1ʉ, 

ʢʦʪʦʨʳʝ ʧʦʣʫʯʠʣʠ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʨʳʥʢʝ 

ʂʘʟʘʭʩʪʘʥʘ. ʆʩʥʦʚʥʳʤʠ ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ; 

¶ ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʠʩʪʝʤʳ 1ʉ ʨʘʩʰʠʨʝʥʳ ʠ ʙʦʣʝʝ 
ʧʨʠʙʣʠʞʝʥʳ ʢ ʨʝʘʣʠʷʤ ʢʘʟʘʭʩʪʘʥʩʢʦʛʦ ʨʳʥʢʘ. ʀʜʫʪ ʩ ʦʧʝʨʝʞʝʥʠʝʤ 

ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʝʛʦ ʧʦʪʨʝʙʥʦʩʪʝʡ; 

¶ ʇʨʦʩʪʦʡ çʦʪʢʨʳʪʳʡè ʷʟʳʢ ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ, 

ʨʘʟʨʘʙʦʪʢʫ ʜʦʧʦʣʥʝʥʠʡ; 

¶ ʗʚʣʷʝʪʩʷ ʛʠʙʢʦʡ ʢ ʧʦʩʪʦʷʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, 
ʵʢʦʥʦʤʠʢʠ, ʧʦʣʠʪʠʢʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ; 

¶ ʇʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʯʘʩʪʫʶ ʜʦʨʘʙʦʪʢʫ, ʘʜʘʧʪʘʮʠʶ ʩʠʩʪʝʤʳ 
ʫʧʨʘʚʣʝʥʠʷ ʠ ʫʯʝʪʘ; 

¶ ʂʦʨʦʪʢʠʡ ʩʨʦʢ ʚʥʝʜʨʝʥʠʷ; 

¶ ʅʝʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ; 

¶ ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʜʦʩʪʫʧʥʦʩʪʴ ʢʫʨʩʦʚ, 

ʦʙʫʯʘʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʥʬʦʨʤʘʮʠʠ; 

¶ ɹʳʩʪʨʦʝ ʨʘʟʚʠʪʠʝ ʢʦʤʧʘʥʠʠ ʠ ʧʨʦʜʫʢʮʠʠ, ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʧʨʦʜʫʢʮʠʠ. 

¶ ɽʜʠʥʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʧʣʘʪʬʦʨʤʘ ʚʩʝʡ ʧʨʦʜʫʢʮʠʠ; 

¶ ʃʝʛʢʦʝ ʩʦʚʤʝʱʝʥʠʝ ʩ ʜʨʫʛʠʤʠ ERP-ʩʠʩʪʝʤʘʤʠ. 
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ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

¶ ʇʦʢʫʧʘʝʤʳʡ ʧʨʦʜʫʢʪ ʷʚʣʷʝʪʩʷ ʩʢʦʨʝʝ ʧʣʘʪʬʦʨʤʦʡ, ʥʝʞʝʣʠ 

ʛʦʪʦʚʦʡ ʩʠʩʪʝʤʦʡ, ʪ.ʝ. ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʥʘʩʪʨʦʡʢʠ ʠ ʜʦʨʘʙʦʪʢʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʟʘʧʨʦʩʘʤ ʜʘʥʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ; 

¶ ʇʣʘʪʥʳʝ ʦʙʥʦʚʣʝʥʠʷ ʧʨʦʜʫʢʪʘ; 

¶ ɹʦʣʴʰʠʡ ʫʧʦʨ ʚ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʜʝʣʘʝʪʩʷ ʥʘ ʚʝʜʝʥʠʝ 

ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʠ ʬʠʥʘʥʩʦʚʦʛʦ ʦʪʯʝʪʘ; 

¶ ʇʣʘʪʬʦʨʤʘ 1ʉ ʪʨʝʙʫʝʪ ʧʦʜʜʝʨʞʢʠ ʩʧʝʮʠʘʣʠʩʪʘ. 

ʊ.ʦ. 1ʉ ʙʦʣʴʰʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʥʘ ʨʳʥʢʝ ʂʘʟʘʭʩʪʘʥʘ, ʯʪʦ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʚʷʟʘʥʦ ʩ ʦʩʦʙʝʥʥʦʩʪʴʶ ʨʘʩʩʪʘʥʦʚʢʠ ʧʨʠʦʨʠʪʝʪʦʚ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʢʦʤʧʘʥʠʠ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʘʚʪʦʤʘʪʠʟʠʨʫʝʪʩʷ 

ʙʫʭʛʘʣʪʝʨʠʷ ï ʚʚʠʜʫ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʦʪʯʝʪʥʦʩʪʠ, ʥʝʚʦʟʤʦʞʥʦʩʪʠ 

ʚʝʩʪʠ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ ʚʨʫʯʥʫʶ, ʯʪʦ ʠ ʙʳʣʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʨʝʘʣʠʟʦʚʘʥʦ ʚ 1ʉ. ʊʘʢ ʞʝ ʜʘʥʥʘʷ ʩʠʩʪʝʤʘ, ʷʚʣʷʷʩʴ ʧʨʦʜʫʢʪʦʤ 

ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʙʦʣʝʝ ʘʜʘʧʪʠʨʦʚʘʥʦ ʢ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ ʠ 

ʠʟʤʝʥʝʥʠʷʤ ʵʢʦʥʦʤʠʢʠ ʠ ʧʦʣʠʪʠʢʠ ʂʘʟʘʭʩʪʘʥʘ. 

 

 

 

 

ɼʚʦʨʷʥʠʥʦʚ ʇ.ɺ., ɼʨʦʟʜʦʚʩʢʠʡ ʅ.ʉ., ʃʝʥʩʢʠʡ ʗ.ʖ. 

ʛ. ʉʪʘʚʨʦʧʦʣʴ 

 

ʅɽɼʆʉʊɸʊʂʀ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ɺ ʉʀʉʊɽʄɽ ʍʈɸʅɽʅʀʗ 

ʉʆʉʊɸɺʅʓʍ ʊʀʇʆɺ 1ʉ ʅɸ ʇʈʀʄɽʈɽ MS SQL SERVER 

 

ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʧʘʨʘʤʝʪʨʘ ʪʠʧʘ ʨʝʢʚʠʟʠʪʘ ʚ ʟʥʘʯʝʥʠʝ ʩʦʩʪʘʚʥʦʡ 

ʪʠʧ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʟʥʘʯʝʥʠʡ ʨʘʟʥʳʭ ʪʠʧʦʚ. ʇʦʣʝ ʩʦʩʪʘʚʥʦʛʦ 

ʪʠʧʘ ʚ 1ʉ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʦʪʜʝʣʴʥʳʤʠ ʧʦʣʷʤʠ.  ʀʭ ʨʘʟʤʝʨ, 

ʪʠʧ ʠ ʥʘʟʥʘʯʝʥʠʝ ʦʙʦʟʥʘʯʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 

ʆʧʠʩʘʥʠʝ ʪʠʧʘ ʄʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ 

ʧʦʣʷ 

ʂʦʤʤʝʥʪʘʨʠʡ 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʪʠʧʘ 1 ʙʘʡʪ ʜʚʦʠʯʥʳʝ ʜʘʥʥʳʝ 

ʉʪʨʦʢʘ 2 ʙʘʡʪʘ ʥʘ ʩʠʤʚʦʣ + 2 

ʙʘʡʪʘ 

ʝʩʣʠ ʚ ʧʦʣʝ ʚʦʟʤʦʞʥʦ 

ʩʪʨʦʢʦʚʦʝ ʟʥʘʯʝʥʠʷ 

ʏʠʩʣʦ 5, 9, 13 ʠʣʠ 17 ʙʘʡʪ (ʜʣʷ 

ʢʦʣʠʯʝʩʪʚʘ ʮʠʬʨ 1-9, 10-

19, 20-28 ʠ 29-38 ʩʦʦʪʚ.) 

ʝʩʣʠ ʚ ʧʦʣʝ ʚʦʟʤʦʞʥʦ 

ʯʠʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ 

ɼʚʦʠʯʥʳʝ ʜʘʥʥʳʝ 1 ʙʘʡʪ ʟʥʘʯʝʥʠʷ ʪʠʧʘ ʙʫʣʝʚʦ 

dateTime 8 ʙʘʡʪ - 

ɺʠʜ ʩʩʳʣʢʠ 4 ʙʘʡʪʘ ʝʩʣʠ ʚʦʟʤʦʞʥʦ 

ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʩʩʳʣʦʢ 

ʉʩʳʣʢʘ 16 ʙʘʡʪ - 
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʩʦʩʪʘʚʥʳʝ ʪʠʧʳ ʧʨʠʚʦʜʷʪ ʢ ʟʘʤʝʪʥʳʤ 

ʠʟʣʠʰʥʠʤ ʟʘʪʨʘʪʘʤ ʥʘ ʜʠʩʢʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʧʘʤʷʪʴ ʩʝʨʚʝʨʘ ʉʋɹɼ 

ʜʘʞʝ ʥʝ ʫʯʠʪʳʚʘʷ, ʯʪʦ ʜʘʥʥʳʝ ʭʨʘʥʷʪʩʷ ʚʳʨʦʚʥʝʥʥʳʤʠ ʧʦ 8-

ʢʠʙʠʙʘʡʪʥʳʤ ʩʪʨʘʥʠʮʘʤ. 

ɺʳʚʦʜ: ʩʦʩʪʘʚʥʦʡ ʪʠʧ ʧʨʠʚʦʜʠʪ ʢ ʟʘʤʝʪʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʨʘʟʤʝʨʘ 

ʧʦʣʷ ʚ ʟʘʧʠʩʠ 

ɼʣʷ ʠʥʜʝʢʩʘʮʠʠ ʦʜʥʦʛʦ ʪʦʣʴʢʦ ʩʦʩʪʘʚʥʦʛʦ ʧʦʣʷ ʩʧʨʘʚʦʯʥʠʢʘ ʙʫʜʝʪ 

ʧʦʩʪʨʦʝʥʦ ʥʝʩʢʦʣʴʢʦ ʠʥʜʝʢʩʦʚ ʥʘ ʢʘʞʜʳʡ ʙʘʟʦʚʳʡ ʪʠʧ: 

¶ ɼʣʷ ʧʦʠʩʢʘ ʧʦ ʯʠʩʣʦʚʳʤ ʟʥʘʯʝʥʠʷʤ: ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʪʠʧʘ + ʏʠʩʣʦ 

+ ʉʩʳʣʢʘ ʥʘ ʵʣʝʤʝʥʪ ʩʧʨʘʚʦʯʥʠʢʘ 

¶ ɼʣʷ ʧʦʠʩʢʘ ʧʦ ʩʪʨʦʢʦʚʳʤ ʟʥʘʯʝʥʠʷʤ: ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʪʠʧʘ + 

ʉʪʨʦʢʘ + ʉʩʳʣʢʘ ʥʘ ʵʣʝʤʝʥʪ ʩʧʨʘʚʦʯʥʠʢʘ 

¶ ɼʣʷ ʧʦʠʩʢʘ ʧʦ ʙʫʣʝʚʫ ʟʥʘʯʝʥʠʶ: ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʪʠʧʘ + ɹʫʣʝʚʦ + 

ʉʩʳʣʢʘ ʥʘ ʵʣʝʤʝʥʪ ʩʧʨʘʚʦʯʥʠʢʘ  

¶ ɼʣʷ ʧʦʠʩʢʘ ʧʦ ʜʘʪʝ/ʚʨʝʤʝʥʠ: ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʪʠʧʘ + ɼʘʪʘ/ʚʨʝʤʷ + 

ʉʩʳʣʢʘ ʥʘ ʵʣʝʤʝʥʪ ʩʧʨʘʚʦʯʥʠʢʘ 

¶ ɼʣʷ ʧʦʠʩʢʘ ʧʦ ʩʩʳʣʢʝ: ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʪʠʧʘ + ɺʠʜ ʩʩʳʣʢʠ (ʝʩʣʠ 

ʝʩʪʴ) + ʉʩʳʣʢʘ ʥʘ ʟʥʘʯʝʥʠʝ + ʉʩʳʣʢʘ ʥʘ ʩʧʨʘʚʦʯʥʠʢ 

ɽʩʣʠ ʩʦʩʪʘʚʥʳʝ ʧʦʣʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʝʛʠʩʪʨʘʭ ʩʚʝʜʝʥʠʡ ʚ 

ʢʘʯʝʩʪʚʝ ʠʟʤʝʨʝʥʠʷ, ʪʦʛʜʘ ʧʣʘʪʬʦʨʤʘ ʧʳʪʘʝʪʩʷ ʩʦʟʜʘʪʴ ʠʥʜʝʢʩ ʥʘ 

ʢʘʞʜʫʶ ʢʦʤʙʠʥʘʮʠʶ ʙʘʟʦʚʳʭ ʪʠʧʦʚ (ʚ ʨʝʛʠʩʪʨʘʭ ʩʚʝʜʝʥʠʡ ʥʘ ʦʩʥʦʚʥʫʶ 

ʪʘʙʣʠʮʫ ʨʝʛʠʩʪʨʘ, ʚ ʨʝʛʠʩʪʨʘʭ ʥʘʢʦʧʣʝʥʠʷ ʠ ʙʫʭʛʘʣʪʝʨʠʠ ð ʥʘ ʪʘʙʣʠʮʘʭ 

ʠʪʦʛʦʚ). ʇʨʠ 3ʭ ʩʦʩʪʘʚʥʳʭ ʠʟʤʝʨʝʥʠʷʭ ʧʦʣʫʯʠʪʩʷ 126 ʠʥʜʝʢʩʦʚ.  

ʀʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʚ MS SQL Server ʙʦʣʴʰʝ 254 ʠʥʜʝʢʩʦʚ ʧʦʩʪʨʦʠʪʴ 

ʥʝʣʴʟʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 4ʭ ʠ ʙʦʣʝʝ ʧʦʣʝʡ ʚ ʠʥʜʝʢʩʘʭ ʣʠʰʝʥʦ ʩʤʳʩʣʘ, ʦʥʠ 

ʥʝ ʙʫʜʫʪ ʚ ʥʠʭ ʫʯʘʩʪʚʦʚʘʪʴ, ʠ ʥʝ ʧʨʠʚʝʜʫʪ ʢ ʦʰʠʙʢʝ. 

ɺʳʚʦʜ: ɼʣʷ ʩʦʩʪʘʚʥʳʭ ʧʦʣʝʡ ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴʩʷ ʤʥʦʛʦ ʠʥʜʝʢʩʦʚ. 

ɼʣʷ ʨʝʛʠʩʪʨʦʚ ʩʚʝʜʝʥʠʡ ʩ ʩʦʩʪʘʚʥʳʤʠ ʠʟʤʝʨʝʥʠʷʤʠ ʩʣʠʰʢʦʤ ʤʥʦʛʦ 

ʠʥʜʝʢʩʦʚ. 

ɺ ʙʦʣʴʰʦʡ ʯʘʩʪʠ ʟʘʧʨʦʩʦʚ ʠʥʜʝʢʩʳ ʧʦ ʩʦʩʪʘʚʥʦʤʫ ʧʦʣʶ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝ ʙʫʜʫʪ. ɺʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʘʪʠʩʪʠʢʠ ʜʘʥʥʳʭ. 

ʇʨʠʤʝʨʳ ʟʘʧʨʦʩʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʣʠʩʪʠʥʛʝ 1 ʠ 2. 

ɺʳʚʦʜ: ʇʦ ʩʦʩʪʘʚʥʳʤ ʧʦʣʷʤ ʤʦʞʝʪ ʙʳʪʴ ʤʥʦʛʦ ʠʥʜʝʢʩʦʚ, 

ʢʦʪʦʨʳʝ ʥʠʢʘʢ ʥʝ ʧʦʤʦʛʘʶʪ ʚ ʟʘʧʨʦʩʘʭ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʠʥʜʝʢʩʳ ʧʦʯʪʠ 

ʥʠʢʦʛʜʘ ʥʝ ʨʘʙʦʪʘʶʪ, ʝʩʣʠ ʚ ʩʦʩʪʘʚʥʦʤ ʧʦʣʝ ʝʩʪʴ ʥʝʩʢʦʣʴʢʦ "ʙʘʟʦʚʳʭ" 

ʪʠʧʦʚ. 

ɺʳʚʦʜ: ɽʩʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʩʪʘʚʥʳʭ ʪʠʧʦʚ (ʩʫʙʢʦʥʪʦ ʠʣʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ) ʥʝʦʙʭʦʜʠʤʦ, ʪʦ ʩʣʝʜʫʝʪ ʦʛʨʘʥʠʯʠʚʘʪʴ ʪʠʧ ʪʦʣʴʢʦ 

ʩʩʳʣʦʯʥʳʤʠ ʧʦʣʷʤʠ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʠʟʙʝʞʘʪʴ ʧʦʷʚʣʝʥʠʷ ʟʘʚʝʜʦʤʦ 

ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʠʥʜʝʢʩʦʚ ʠ ʩʦʚʝʨʰʝʥʥʦ ʧʨʦʚʘʣʴʥʳʭ ʧʣʘʥʦʚ ʟʘʧʨʦʩʦʚ. 
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ʃʠʩʪʠʥʛ 1 

ɺʓɹʈɸʊʔ ʈɸɿʃʀʏʅʓɽ 

    ʉʧʨʘʚʦʯʥʠʢ1.ʉʦʩʪʘʚʥʦʝʇʦʣʝ ʂɸʂ ʉʦʩʪʘʚʥʦʝʇʦʣʝ 

ʀɿ 

    ʉʧʨʘʚʦʯʥʠʢ.ʉʧʨʘʚʦʯʥʠʢ1 ʂɸʂ ʉʧʨʘʚʦʯʥʠʢ1 

ʃʠʩʪʠʥʛ 2 

ɺʓɹʈɸʊʔ 

    ʉʧʨʘʚʦʯʥʠʢ1.ʉʩʳʣʢʘ ʂɸʂ ʉʧʨʘʚʦʯʥʠʢ1ʉʩʳʣʢʘ, 

    ʉʧʨʘʚʦʯʥʠʢ2.ʉʩʳʣʢʘ ʂɸʂ ʉʧʨʘʚʦʯʥʠʢ2ʉʩʳʣʢʘ 

ʀɿ 

    ʉʧʨʘʚʦʯʥʠʢ.ʉʧʨʘʚʦʯʥʠʢ1 ʂɸʂ ʉʧʨʘʚʦʯʥʠʢ1 

    ɺʅʋʊʈɽʅʅɽɽ ʉʆɽɼʀʅɽʅʀɽ ʉʧʨʘʚʦʯʥʠʢ.ʉʧʨʘʚʦʯʥʠʢ2 ʂɸʂ 

ʉʧʨʘʚʦʯʥʠʢ2 

    ʇʆ ʉʧʨʘʚʦʯʥʠʢ1.ʉʦʩʪʘʚʥʦʝʇʦʣʝ = ʉʧʨʘʚʦʯʥʠʢ2.ʉʦʩʪʘʚʥʦʝʇʦʣʝ 

 

ɺ ʮʝʣʦʤ ʩʠʩʪʝʤʘ ʭʨʘʥʝʥʠʷ ʩʦʩʪʘʚʥʳʭ ʪʠʧʦʚ ʚ 1ʉ:ʇʨʝʜʧʨʠʷʪʠʠ 

ʭʦʨʦʰʘ ʩʚʦʝʡ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʧʨʦʩʪʦʪʦʡ, ʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʘ. 

ʀʥʜʝʢʩʳ ʧʦ ʨʷʜʫ ʧʦʣʝʡ ʧʦʯʪʠ ʥʠʢʦʛʜʘ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠ ʧʨʠ ʵʪʦʤ 

ʠʥʜʝʢʩʳ ʠ ʩʘʤʠ ʜʘʥʥʳʝ ʤʦʛʫʪ ʟʘʥʠʤʘʪʴ ʤʝʩʪʘ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ, ʯʝʤ 

ʨʝʘʣʴʥʦ ʪʨʝʙʫʝʪʩʷ. ɺ ʧʨʠʥʮʠʧʝ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʉʋɹɼ ʜʘʚʥʦ ʝʩʪʴ 

ʩʨʝʜʩʪʚʘ, ʢʦʪʦʨʳʝ ʙʳ ʧʦʟʚʦʣʠʣʠ ʨʘʙʦʪʘʪʴ ʩ ʪʘʢʠʤʠ ʪʠʧʘʤʠ ʵʬʬʝʢʪʠʚʥʦ: 

¶ ɺʳʯʠʩʣʷʝʤʳʝ ʢʦʣʦʥʢʠ ʜʦʩʪʫʧʥʳ ʚ MS SQL ʩ ʜʦʩʪʘʪʦʯʥʦ ʩʪʘʨʳʭ 

ʚʝʨʩʠʡ ʠ ʩ ʥʘʚʝʰʝʥʥʳʤʠ ʥʘ ʥʠʭ ʠʥʜʝʢʩʘʤʠ ʧʦʟʚʦʣʠʣʠ ʙʳ: 

o ʩʵʢʦʥʦʤʠʪʴ ʥʘ ʨʘʟʤʝʨʝ ʠʥʜʝʢʩʦʚ, 

o ʫʧʨʦʩʪʠʪʴ ʚʳʨʘʞʝʥʠʷ ʚʳʯʠʩʣʝʥʠʷ ʟʥʘʯʝʥʠʡ 

o ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʜʝʢʩʳ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʪʘʤ, ʛʜʝ ʦʥʠ 

ʩʝʡʯʘʩ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠ ʧʨʠ ʵʪʦʤ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʪʴ 

ʠʭ ʢʦʣʠʯʝʩʪʚʦ. 

o ʝʩʣʠ ʚʳʯʠʩʣʷʝʤʳʝ ʢʦʣʦʥʢʠ ʚʳʯʠʩʣʷʪʴ ʠʟ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ 

ʧʦʣʷ-ʢʦʥʪʝʡʥʝʨʘ varbinary, ʪʦ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʩʫʱʝʩʪʚʝʥʥʦ 

ʩʵʢʦʥʦʤʠʪʴ ʤʝʩʪʦ ʚ ʦʩʥʦʚʥʦʡ ʪʘʙʣʠʮʝ 

¶ ʌʠʣʴʪʨʦʚʘʥʥʳʝ ʠʥʜʝʢʩʳ (ʜʦʩʪʫʧʥʳ ʩ MS SQL Server 2008) ʚʤʝʩʪʝ 

ʩ ʧʨʝʜʳʜʫʱʠʤ ʧʫʥʢʪʘʤ ʧʦʟʚʦʣʠʣʠ ʙʳ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʪʴ 

ʨʘʟʤʝʨ ʠʥʜʝʢʩʦʚ ʠ ʫʩʢʦʨʠʪʴ ʧʦʠʩʢ. 

¶ ʈʘʟʨʝʞʝʥʥʳʝ ʩʪʦʣʙʮʳ (ʜʦʩʪʫʧʥʳ ʩ MS SQL Server 2008) ʤʦʞʥʦ 

ʙʳʣʦ ʙʳ ʧʨʠʤʝʥʷʪʴ, ʝʩʣʠ ʟʘʤʝʥʷʪʴ ʥʝʠʩʧʦʣʴʟʫʝʤʳʝ ʟʥʘʯʝʥʠʷ ʥʘ 

NULL. 

¶ ʀʥʜʝʢʩʳ ʩ ʚʢʣʶʯʝʥʥʳʤʠ ʧʦʣʷʤʠ (ʜʦʩʪʫʧʥʳ ʩ MS SQL Server 

2005) ʧʦʟʚʦʣʠʣʠ ʙʳ ʠʟʙʝʞʘʪʴ ʣʠʰʥʠʭ ʦʙʨʘʱʝʥʠʡ ʢ 

ʢʣʘʩʪʝʨʠʟʦʚʘʥʥʳʤ ʠʥʜʝʢʩʘʤ. 

http://infostart.ru/redirect.php?url=aHR0cDovL21zZG4ubWljcm9zb2Z0LmNvbS9ydS1ydS9saWJyYXJ5L21zMTg4MzAwLmFzcHg=
http://infostart.ru/redirect.php?url=aHR0cDovL21zZG4ubWljcm9zb2Z0LmNvbS9ydS1ydS9saWJyYXJ5L2NjMjgwMzcyLmFzcHg=
http://infostart.ru/redirect.php?url=aHR0cDovL21zZG4ubWljcm9zb2Z0LmNvbS9ydS1ydS9saWJyYXJ5L2NjMjgwNjA0LmFzcHg=
http://infostart.ru/redirect.php?url=aHR0cDovL21zZG4ubWljcm9zb2Z0LmNvbS9ydS1ydS9saWJyYXJ5L21zMTkwODA2LmFzcHg=
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¶ ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʩʦʩʪʘʚʥʦʝ ʧʦʣʝ ʣʫʯʰʝ ʙʳʣʦ ʙʳ 

"ʥʦʨʤʘʣʠʟʦʚʘʪʴ" ʝʛʦ ʚʳʜʝʣʠʚ ʝʛʦ ʪʠʧʳ ʟʥʘʯʝʥʠʡ ʚ ʦʪʜʝʣʴʥʳʝ 

ʪʘʙʣʠʮʳ, ʩʚʷʟʘʚ ʠʭ ʩ ʙʘʟʦʚʦʡ ʪʘʙʣʠʮʝʡ ʧʦ ʩʫʨʨʦʛʘʪʥʦʤʫ ʢʣʶʯʫ. 

ʇʨʠʯʝʤ ʤʥʦʛʠʝ ʠʟ ʵʪʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʥʝ ʚʣʠʷʶʪ ʠʣʠ ʥʝ ʩʠʣʴʥʦ 

ʚʣʠʷʶʪ ʥʘ ʪʝʢʩʪ ʟʘʧʨʦʩʦʚ ʠ ʠʤʝʶʪ ʘʥʘʣʦʛʠ ʚ ʜʨʫʛʠʭ ʉʋɹɼ. 

 

ʀʩʪʦʯʥʠʢʠ 

1. ʀʥʪʝʨʥʝʪ ʨʝʩʫʨʩ http://infostart.ru/ 

2. "ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʚ ʩʠʩʪʝʤʝ 1ʉ:ʇʨʝʜʧʨʠʷʪʠʝ 8". 2 

ʠʟʜʘʥʠʝ. ʀʟʜʘʪʝʣʴʩʪʚʦ "1ʉ-ʇʘʙʣʠʰʠʥʛ", ISBN 978-5-9677-1554-9, 194 

ʩʪʨ., ʬʦʨʤʘʪ 60ʭ90/16 (ɸ5). ʉʝʨʠʷ "1ʉ:ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʨʘʟʨʘʙʦʪʢʘ". 
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ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅɸʗ ʉʀʉʊɽʄɸ ʋʏɽʊɸ ʈɽɿʋʃʔʊɸʊʆɺ 

ʆʌʊɸʃʔʄʆʃʆɻʀʏɽʉʂʀʍ ʃɸɿɽʈʅʓʍ ʆʇɽʈɸʎʀʁ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʢʘʞʜʦʡ ʩʪʨʘʥʝ ʤʠʨʘ ʦʪ 25 ʜʦ 70 

% ʞʠʪʝʣʝʡ ʠʤʝʶʪ ʥʠʟʢʦʝ ʟʨʝʥʠʝ, ʧʨʠʯʠʥʦʡ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʤʠʦʧʠʷ, 

ʘʩʪʠʛʤʘʪʠʟʤ ʠʣʠ ʛʠʧʝʨʤʝʪʨʦʧʠʷ. ʂʦʨʨʝʢʮʠʷ ʦʩʣʘʙʣʝʥʥʦʛʦ ʟʨʝʥʠʷ ʧʨʠ 

ʘʥʦʤʘʣʠʷʭ ʨʝʬʨʘʢʮʠʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʦʙʣʝʤ 

ʦʬʪʘʣʴʤʦʣʦʛʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʤ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʤʝʪʦʜʦʤ ʜʣʷ ʠʩʧʨʘʚʣʝʥʠʷ ʥʘʨʫʰʝʥʠʡ ʟʨʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʣʘʟʝʨʥʘʷ ʢʦʨʨʝʢʮʠʷ. 

ɹʘʟʦʡ ʧʨʦʚʝʜʝʥʠʷ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʘ 

ʆʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʘʷ ʣʘʟʝʨʥʘʷ ʢʣʠʥʠʢʘ ʛ. ɸʨʭʘʥʛʝʣʴʩʢʘ, ʦʧʝʨʘʮʠʠ ʚ 

ʢʦʪʦʨʦʡ ʧʨʦʚʦʜʷʪʩʷ ʩ ʧʦʤʦʱʴʶ ʵʢʩʠʤʝʨʣʘʟʝʨʥʦʡ ʫʩʪʘʥʦʚʢʠ 

http://vk.com/away.php?to=http%3A%2F%2Finfostart.ru%2F
mailto:novogil@mail.ru
mailto:biophyzica@gmail.com
mailto:mativala@mail.ru
mailto:anast.nekrasowa2014@yandex.ru
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ʩʢʘʥʠʨʫʶʱʝʛʦ ʪʠʧʘ çʄʠʢʨʦʩʢʘʥè. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ 

ʫʩʧʝʰʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʣʶʙʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʥʫʞʜʘʝʪʩʷ ʚ 

ʪʱʘʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʠʤʝʶʱʝʡʩʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʦʣʫʯʝʥʠʠ ʥʘʜʝʞʥʳʭ ʠ 

ʦʙʦʩʥʦʚʘʥʥʳʭ ʚʳʚʦʜʦʚ.  

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʦʧʝʨʘʮʠʡ ʢʦʨʨʝʢʮʠʠ ʟʨʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʧʦʣʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʘʨʘʤʝʪʨʘʭ ʚʩʝʭ ʨʘʥʝʝ 

ʧʨʦʚʝʜʝʥʥʳʭ ʦʧʝʨʘʮʠʡ. ʂʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʚʭʦʜʷʱʘʷ ʚ 

ʢʦʤʧʣʝʢʪ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ çʄʠʢʨʦʩʢʘʥè, ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ 

ʪʦʣʴʢʦ ʥʘʩʪʨʦʡʢʫ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʣʘʟʝʨʘ ʠ ʟʘʜʘʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʪʝʢʫʱʝʡ 

ʦʧʝʨʘʮʠʠ, ʥʝ ʧʦʟʚʦʣʷʷ ʧʨʠ ʵʪʦʤ ʚʝʩʪʠ ʫʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʚʝʜʝʥʥʳʭ 

ʦʧʝʨʘʮʠʡ, ʨʘʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʠʩʢ ʥʝʦʙʭʦʜʠʤʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʘʮʠʝʥʪʘʭ. ɼʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʩʙʦʨʘ ʜʘʥʥʳʭ ʠ 

ʧʦʣʫʯʝʥʠʷ ʜʝʪʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʘʨʘʤʝʪʨʘʭ ʧʨʦʚʝʜʝʥʥʳʭ 

ʢʦʨʨʝʢʮʠʡ, ʥʘʤʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʫʯʝʪʘ 

ʨʝʟʫʣʴʪʘʪʦʚ ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʠʭ ʣʘʟʝʨʥʳʭ ʦʧʝʨʘʮʠʡ. 

ʅʘ ʨʠʩ. 1 ʧʨʠʚʝʜʝʥʘ ʩʪʨʫʢʪʫʨʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʚ 

ʧʨʦʛʨʘʤʤʝ. 

 

 
 

ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ  

ʫʯʝʪʘ ʨʝʟʫʣʴʪʘʪʦʚ ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʠʭ ʣʘʟʝʨʥʳʭ ʦʧʝʨʘʮʠʡ 

 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʨʠ ʦʩʥʦʚʥʳʭ ʙʣʦʢʘ: 

ʛʣʘʚʥʦʝ ʤʝʥʶ, ʧʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʧʘʥʝʣʴ ʟʘʢʣʘʜʦʢ. 

ʕʣʝʤʝʥʪʳ ʛʣʘʚʥʦʛʦ ʤʝʥʶ ʠ ʢʥʦʧʢʠ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʧʦʟʚʦʣʷʶʪ ʠʤʧʦʨʪʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʦʧʝʨʘʮʠʡ ʠʟ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʙʣʦʢʘ ʣʘʟʝʨʥʦʡ ʫʩʪʘʥʦʚʢʠ ʠ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʩʧʠʩʦʢ ʚʥʝʩʝʥʥʳʭ ʟʘʧʠʩʝʡ. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʧʝʨʘʮʠʠ çʇʝʯʘʪʴ ʦʪʯʝʪʘ ʟʘ ʦʧʝʨʘʮʠʦʥʥʳʡ ʜʝʥʴè 

ʧʨʦʠʩʭʦʜʠʪ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʝʪʘ ʟʘ ʢʦʥʢʨʝʪʥʳʡ 

ʦʧʝʨʘʮʠʦʥʥʳʡ ʜʝʥʴ ʩ ʫʢʘʟʘʥʠʝʤ ʩʧʠʩʢʘ ʧʨʦʦʧʝʨʠʨʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʠ 

ʬʘʤʠʣʠʠ ʭʠʨʫʨʛʘ, ʧʨʦʚʦʜʠʚʰʝʛʦ ʦʧʝʨʘʮʠʠ. 

ɻʣʘʚʥʦʝ ʦʢʥʦ ʧʨʦʛʨʘʤʤʳ ʧʦʤʠʤʦ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʦʜʝʨʞʠʪ 

ʪʘʢʞʝ ʧʘʥʝʣʴ ʟʘʢʣʘʜʦʢ, ʚʢʣʶʯʘʶʱʫʶ ʚ ʩʝʙʷ ʯʝʪʳʨʝ ʤʦʜʫʣʷ: çɼʘʥʥʳʝ 
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ʦʧʝʨʘʮʠʡ ʠʟ ʣʘʟʝʨʘè; çʆʧʝʨʘʮʠʦʥʥʳʡ ʜʝʥʴè; çʆʙʩʣʫʞʠʚʘʥʠʝ ʣʘʟʝʨʘè; 

çʉʪʘʪʠʩʪʠʢʘ ʧʦ ʤʝʩʷʮʘʤè. 

ʅʘ ʟʘʢʣʘʜʢʝ çɼʘʥʥʳʝ ʦʧʝʨʘʮʠʡ ʠʟ ʣʘʟʝʨʘè ʦʪʦʙʨʘʞʘʝʪʩʷ ʚʝʩʴ 

ʩʧʠʩʦʢ ʧʨʦʦʧʝʨʠʨʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʦʧʝʨʘʮʠʡ ʜʣʷ 

ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ: ʜʘʪʘ ʠ ʪʠʧ ʦʧʝʨʘʮʠʠ, ʟʥʘʯʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʬʘʤʠʣʠʠ ʦʧʝʨʠʨʦʚʘʚʰʝʛʦ ʭʠʨʫʨʛʘ, ʤʝʜʩʝʩʪʨʳ ʠ 

ʠʥʞʝʥʝʨʘ. 

ʅʘ ʟʘʢʣʘʜʢʝ çʆʧʝʨʘʮʠʦʥʥʳʡ ʜʝʥʴè ʧʨʠ ʚʳʙʦʨʝ ʚ ʢʘʣʝʥʜʘʨʝ ʜʘʪʳ 

ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʜʥʷ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʧʠʩʦʢ ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʤ ʙʳʣʘ 

ʧʨʦʚʝʜʝʥʘ ʚ ʵʪʦʪ ʜʝʥʴ ʦʧʝʨʘʮʠʷ ʩ ʫʢʘʟʘʥʠʝʤ ʬʘʤʠʣʠʠ, ʠʤʝʥʠ ʠ ʦʪʯʝʩʪʚʘ 

ʧʘʮʠʝʥʪʘ, ʬʘʤʠʣʠʡ ʭʠʨʫʨʛʘ ʠ ʠʥʞʝʥʝʨʘ, ʘ ʪʘʢʞʝ ʪʠʧʘ ʦʧʝʨʘʮʠʠ. 

ʄʦʜʫʣʴ çʉʪʘʪʠʩʪʠʢʘ ʧʦ ʤʝʩʷʮʘʤè ʩʦʜʝʨʞʠʪ ʜʚʝ ʪʘʙʣʠʮʳ, ʚ ʧʝʨʚʦʡ 

ʫʢʘʟʘʥʦ ʯʠʩʣʦ ʦʧʝʨʘʮʠʡ ʟʘ ʢʘʞʜʳʡ ʤʝʩʷʮ ʛʦʜʘ, ʘ ʚʦ ʚʪʦʨʦʡ - ʢʦʣʠʯʝʩʪʚʦ 

ʦʧʝʨʘʮʠʡ ʚ ʢʘʞʜʳʡ ʦʧʝʨʘʮʠʦʥʥʳʡ ʜʝʥʴ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ. 

ɺ ʭʦʜʝ ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤʳ ʤʳ ʧʦʩʯʠʪʘʣʠ ʚʘʞʥʳʤ ʚʢʣʶʯʠʪʴ ʚ 

ʩʠʩʪʝʤʫ ʚʦʟʤʦʞʥʦʩʪʴ ʚʥʝʩʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʝʭʥʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʣʘʟʝʨʘ ʚ ʪʝʯʝʥʠʝ ʢʘʞʜʦʛʦ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʜʥʷ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʦʪʤʝʪʢʠ ʦ ʟʘʤʝʥʝ ʛʘʟʦʚʦʡ ʩʤʝʩʠ ʠ ʦ ʩʤʝʥʝ ʩʦʩʫʜʘ ɼʴʶʘʨʘ ʩ 

ʞʠʜʢʠʤ ʘʟʦʪʦʤ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʟʘʢʣʘʜʢʝ çʆʙʩʣʫʞʠʚʘʥʠʝ ʣʘʟʝʨʘè 

ʫʢʘʟʳʚʘʝʪʩʷ ʤʦʱʥʦʩʪʴ ʚʳʭʦʜʥʦʡ ʵʥʝʨʛʠʠ ʧʨʠ ʢʘʣʠʙʨʦʚʢʝ, ʘ ʪʘʢʞʝ 

ʫʨʦʚʝʥʴ ʞʠʜʢʦʛʦ ʘʟʦʪʘ ʚ ʩʦʩʫʜʝ ɼʴʶʘʨʘ ʥʘ ʥʘʯʘʣʦ ʠ ʢʦʥʝʮ ʜʥʷ ʜʣʷ ʫʯʝʪʘ 

ʝʛʦ ʨʘʩʭʦʜʘ (ʨʠʩ. 2). 

 

 
 

ʈʠʩ.2. ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ çʆʙʩʣʫʞʠʚʘʥʠʝ ʣʘʟʝʨʘè 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʝʜʨʝʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʚ ʨʘʙʦʪʫ 

ʆʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʦʡ ʣʘʟʝʨʥʦʡ ʢʣʠʥʠʢʠ ʧʦʟʚʦʣʠʪ ʧʨʦʚʦʜʠʪʴ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʘʥʘʣʠʟ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʚʝʜʝʥʥʳʭ ʦʧʝʨʘʮʠʡ ʠ ʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʫ ʢʘʞʜʦʛʦ ʧʘʮʠʝʥʪʘ, ʥʘʣʠʯʠʝ ʫ ʥʝʛʦ ʜʦʢʦʨʨʝʢʮʠʠ 

ʧʦʢʘʟʘʪʝʣʝʡ ʟʨʝʥʠʷ ʧʦʩʣʝ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʦʡ ʬʦʪʦʨʝʬʨʘʢʪʠʚʥʦʡ 

ʢʝʨʘʪʵʢʪʦʤʠʠ, ʘ ʪʘʢʞʝ ʧʦʨʷʜʦʢ ʧʨʦʚʝʜʝʥʠʷ ʦʧʝʨʘʮʠʡ ʚ ʪʝʯʝʥʠʝ ʨʘʙʦʯʝʛʦ 

ʜʥʷ. ʇʨʦʛʨʘʤʤʦʡ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʛʠʩʪʨʘʮʠʠ ʠ 

ʘʥʘʣʠʟʘ ʩʚʝʜʝʥʠʡ ʦ ʟʘʤʝʥʝ ʨʘʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʵʢʩʠʤʝʨʣʘʟʝʨʥʦʡ 

ʫʩʪʘʥʦʚʢʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʦʩʥʦʚʘʥʥʦ ʧʣʘʥʠʨʦʚʘʪʴ ʧʨʦʚʝʜʝʥʠʝ 

ʩʝʨʚʠʩʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʟʘʢʫʧʢʫ ʨʘʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

 

 

 

 

ʃʠʚʘʨʩʢʠʡ ʈ. ʖ. 

ʄʘʛʠʩʪʨʘʥʪ ʅʀʋ ʀʊʄʆ 

 

ʀʅʊɽʃʃɽʂʊʋɸʃʔʅʓʁ ʇʆʀʉʂ:  

ʀʉʇʈɸɺʃɽʅʀɽ ʆʐʀɹʆʂ ʇʆʃʔɿʆɺɸʊɽʃʗ 

 

ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʧʦʠʩʢʦʚʦʛʦ ʟʘʧʨʦʩʘ ʥʝ ʠʩʢʣʶʯʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʜʦʧʫʱʝʥʠʷ ʦʰʠʙʢʠ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʧʦʠʩʢʘ 

ʨʘʟʫʤʥʦ ʩʥʘʯʘʣʘ ʠʩʧʨʘʚʣʷʪʴ ʩʦʚʝʨʰʝʥʥʳʝ ʦʧʝʯʘʪʢʠ. ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ 

ʚʠʜʘ ʩʣʦʚ ʩ ʦʰʠʙʢʘʤʠ: ʦʰʠʙʦʯʥʦʝ ʩʣʦʚʦ, ʫ ʢʦʪʦʨʦʛʦ ʝʩʪʴ ʩʤʳʩʣ, ʠ ʦʥʦ 

ʝʩʪʴ ʚ ʩʣʦʚʘʨʝ, ʠ ʙʝʩʩʤʳʩʣʝʥʥʦʝ ʩʣʦʚʦ, ʢʦʪʦʨʦʛʦ ʥʝʪ ʚ ʥʝʤ. ʊʝʢʫʱʠʡ 

ʘʣʛʦʨʠʪʤ ʥʘʧʨʘʚʣʝʥ ʥʘ ʠʩʧʨʘʚʣʝʥʠʝ ʙʝʩʩʤʳʩʣʝʥʥʳʭ ʩʣʦʚ. ɼʨʫʛʠʤʠ 

ʩʣʦʚʘʤʠ, ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʢʦʥʪʝʢʩʪ ʟʘʧʨʦʩʘ. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʤʝʪʦʜʦʚ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʠʩʧʨʘʚʣʝʥʠʷ 

ʦʰʠʙʦʢ (spell correction). ɺʩʝ ʦʥʠ ʦʩʥʦʚʘʥʳ ʥʘ ʧʦʜʩʯʝʪʝ ʩʭʦʞʝʩʪʠ 

(similarity) ʩʣʦʚʘ, ʥʘʧʠʩʘʥʥʦʛʦ ʩ ʦʰʠʙʢʘʤʠ (misspelled), ʠ ʩʣʦʚ ʠʟ 

ʩʣʦʚʘʨʷ. ɺ ʨʘʙʦʪʝ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥ ʘʣʛʦʨʠʪʤ, ʨʝʘʣʠʟʫʶʱʠʡ ʪʘʢʦʡ 

ʩʧʦʩʦʙ. 

ʇʦ ʟʘʜʘʥʥʦʤʫ ʩʣʦʚʫ ʘʣʛʦʨʠʪʤ ʜʦʣʞʝʥ ʚʦʟʚʨʘʱʘʪʴ ʩʧʠʩʦʢ ʩʘʤʳʭ 

çʙʣʠʟʢʠʭè ʩʣʦʚ ʚ ʩʣʦʚʘʨʝ, ʫʯʠʪʳʚʘʷ ʠʭ ʚʟʘʠʤʥʫʶ ʧʦʭʦʞʝʩʪʴ ʠ 

ʧʦʧʫʣʷʨʥʦʩʪʴ. ʀʩʧʦʣʴʟʫʷ ʯʘʩʪʠ ʟʘʜʘʥʥʦʛʦ ʩʣʦʚʘ, ʥʫʞʥʦ ʧʦʣʫʯʠʪʴ 

ʩʧʠʩʦʢ ʢʘʥʜʠʜʘʪʦʚ ʥʘ ʠʩʧʨʘʚʣʝʥʠʝ. ʇʦʣʫʯʝʥʥʳʭ ʢʘʥʜʠʜʘʪʦʚ ʩʣʝʜʫʝʪ 

ʫʧʦʨʷʜʦʯʠʪʴ ʧʦ ʨʝʡʪʠʥʛʫ ʠ ʚʝʨʥʫʪʴ ʥʝʩʢʦʣʴʢʦ ʩʘʤʳʭ ʣʫʯʰʠʭ. ɺ ʵʪʦʤ 

ʩʧʠʩʢʝ ʩ ʙʦʣʴʰʦʡ ʜʦʣʝʡ ʚʝʨʦʷʪʥʦʩʪʠ ʜʦʣʞʝʥ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʚʘʨʠʘʥʪ, 

ʢʦʪʦʨʳʡ ʧʦʜʨʘʟʫʤʝʚʘʣ ʧʦʣʴʟʦʚʘʪʝʣʴ. ʏʝʤ ʙʣʠʞʝ ʢ ʚʝʨʭʫʰʢʝ ʪʘʢʦʡ 

ʚʘʨʠʘʥʪ, ʪʝʤ ʢʘʯʝʩʪʚʝʥʥʝʝ ʨʘʙʦʪʘʝʪ ʘʣʛʦʨʠʪʤ. 

ɼʣʷ ʧʦʠʩʢʘ ʢʘʥʜʠʜʘʪʦʚ ʙʳʣ ʚʳʙʨʘʥ ʤʝʪʦʜ kïʛʨʘʤʤ [1]. Kïʛʨʘʤʤʘ 

ð ʵʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʟ k ʙʫʢʚ ʩʣʦʚʘ, ʪʦ ʝʩʪʴ ʧʦʜʩʪʨʦʢʘ ʜʣʠʥʳ k. ʉ 

ʧʦʤʦʱʴʶ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʧʦʭʦʞʝʩʪʴ ʜʚʫʭ ʩʣʦʚ, 

ʧʦʜʩʯʠʪʘʚ ʢʦʣʠʯʝʩʪʚʦ ʠʭ ʦʙʱʠʭ kïʛʨʘʤʤ. ʏʝʤ ʙʦʣʴʰʝ ʪʘʢʠʭ kïʛʨʘʤʤ, 
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ʪʝʤ ʩʠʣʴʥʝʝ ʧʦʭʦʞʠ ʩʣʦʚʘ ʜʨʫʛ ʥʘ ʜʨʫʛʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʡ ʠʜʝʠ 

ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʭʦʞʝʩʪʠ: 

 
ʛʜʝ ʯʠʩʣʠʪʝʣʴ ʦʟʥʘʯʘʝʪ ʯʠʩʣʦ ʦʜʠʥʘʢʦʚʳʭ kïʛʨʘʤʤ, ʘ ʟʥʘʤʝʥʘʪʝʣʴ - 

ʯʠʩʣʦ ʨʘʟʣʠʯʥʳʭ. 

 

ʇʨʘʢʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʝʨʚʘʷ ʙʫʢʚʘ ʚ ʩʣʦʚʝ, 

ʥʘʧʠʩʘʥʥʦʛʦ ʩ ʦʰʠʙʢʦʡ, ʧʦʯʪʠ ʚʩʝʛʜʘ ʧʨʘʚʠʣʴʥʘʷ, ʪʦ ʝʩʪʴ ʩʦʚʧʘʜʘʝʪ ʩ 

ʧʝʨʚʦʡ ʙʫʢʚʦʡ ʚ ʠʩʧʨʘʚʣʝʥʥʦʤ ʩʣʦʚʝ. ʊʘʢʞʝ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, 

ʜʣʠʥʳ ʪʘʢʠʭ ʩʣʦʚ ʦʜʠʥʘʢʦʚʳ ʠʣʠ ʨʘʟʣʠʯʘʶʪʩʷ ʥʘ ʦʜʠʥ ʩʠʤʚʦʣ. ʉʪʦʠʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʯʠʩʪʳʡ ʤʝʪʦʜ kïʛʨʘʤʤ ʥʝ ʫʯʠʪʳʚʘʝʪ ʧʦʨʷʜʦʢ ʠʭ 

ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ. ʅʫʞʥʦ, ʢʦʥʝʯʥʦ ʞʝ, ʵʪʦ ʜʝʣʘʪʴ, ʪʘʢ ʢʘʢ 

ʦʰʠʙʢʘ ʚ ʩʣʦʚʝ ʚʣʠʷʝʪ ʣʠʰʴ ʥʘ ʦʧʨʝʜʝʣʝʥʥʫʶ ʝʸ ʯʘʩʪʴ. ɼʣʷ ʵʪʦʛʦ 

ʥʫʞʥʦ ʩʨʘʚʥʠʚʘʪʴ kïʛʨʘʤʤʳ ʥʝ ʢʘʞʜʫʶ ʩ ʢʘʞʜʦʡ, ʘ ʪʦʣʴʢʦ ʪʝ, ʢʦʪʦʨʳʝ 

ʥʘʭʦʜʷʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʩ ʪʝʢʫʱʝʡ ʚ 

ʠʩʧʨʘʚʣʷʝʤʦʤ ʩʣʦʚʝ. ʋʯʠʪʳʚʘʷ ʚʩʸ ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʧʦʣʫʯʘʝʤ ʬʦʨʤʫʣʫ 

ʜʣʷ ʧʦʜʩʯʝʪʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʭʦʞʝʩʪʠ:  

ʛʜʝ u, v ð ʩʨʘʚʥʠʚʘʝʤʳʝ ʩʣʦʚʘ, n ð ʨʘʟʤʝʨ k-ʛʨʘʤʤʳ, m ð ʨʘʟʤʝʨ 

ʦʢʥʘ çʙʣʠʟʦʩʪʠè, g ð ʬʫʥʢʮʠʷ ʩʨʘʚʥʝʥʠʷ ʩʪʨʦʢ.  

ɺʳʙʦʨ ʢʘʥʜʠʜʘʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʩʣʝʜʫʶʱʠʡ ʦʙʨʘʟʦʤ:  

¶ ʨʘʟʙʠʚʘʝʤ ʩʣʦʚʦïʟʘʧʨʦʩ ʥʘ ʙʠʛʨʘʤʤʳ;  

¶ ʥʘʭʦʜʠʤ ʚʩʝ ʩʣʦʚʘ ʠʟ ʩʣʦʚʘʨʷ, ʚ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʠʪʩʷ ʭʦʪʷ ʙʳ 
ʦʜʥʘ ʙʠʛʨʘʤʤʘ, ʠ ʜʣʠʥʘ ʩʣʦʚʘ ʦʪʣʠʯʘʝʪʩʷ ʤʘʢʩʠʤʫʤ ʥʘ 2 

ʩʠʤʚʦʣʘ;  

¶ ʩʯʠʪʘʝʤ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʭʦʞʝʩʪʠ;  

¶ ʦʪʙʨʘʩʳʚʘʝʤ ʩʣʦʚʘ, ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʪʦʨʳʭ ʤʝʥʴʰʝ ʧʦʨʦʛʦʚʦʛʦ 

ʟʥʘʯʝʥʠʷ 

ɼʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʩʨʘʚʥʝʥʠʷ ʩʣʦʚ ʙʳʣʘ ʚʳʙʨʘʥʘ ʤʝʪʨʠʢʘ ɼʘʤʝʨʘʫï

ʃʝʚʝʥʰʪʝʡʥʘ [2]. ɼʘʥʥʘʷ ʤʝʪʨʠʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʝʪʨʠʢʦʡ 

ʃʝʚʝʥʰʪʝʡʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʯʠʪʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʪʨʘʥʩʧʦʟʠʮʠʠ 

ʩʦʩʝʜʥʠʭ ʩʠʤʚʦʣʦʚ. ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠʩʧʨʘʚʣʝʥʠʷ ʥʘ ʢʘʞʜʦʝ 

ʨʝʜʘʢʮʠʦʥʥʦʝ ʜʝʡʩʪʚʠʝ (ʚʩʪʘʚʢʘ, ʫʜʘʣʝʥʠʝ, ʟʘʤʝʥʘ, ʪʨʘʥʩʧʦʟʠʮʠʷ) ʙʳʣʠ 

ʧʨʠʢʨʝʧʣʝʥʳ ʚʝʩʘ. ɺʳʙʦʨ ʚʝʩʦʚ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʭ ʠʜʝʷʭ:  

¶ ʚʩʪʘʚʢʘ ʠ ʫʜʘʣʝʥʠʝ ʘʥʘʣʦʛʠʯʥʳ; 

¶ ʪʨʘʥʩʧʦʟʠʮʠʷ ʙʦʣʝʝ ʚʝʨʦʷʪʥʝʝ, ʯʝʤ ʜʨʫʛʠʝ ʦʧʝʨʘʮʠʠ; 

¶ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ ʚ ʧʘʨʥʳʭ ʩʦʛʣʘʩʥʳʭ, ʥʘʧʨʠʤʝʨ, çʙè ʠ çʧè, 
ʚʳʰʝ, ʯʝʤ, ʜʦʧʫʩʪʠʤ, ʚ çʣè ʠ çʨè; 
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¶ ʘʥʘʣʦʛʠʯʥʦ, ʰʘʥʩ ʦʰʠʙʠʪʴʩʷ ʚ çʘè ʠ çʦè ʚʳʰʝ, ʯʝʤ ʚ çʫè ʠ çʷè. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ, ʥʘʧʨʠʤʝʨ, çʩʦʙʦʢʘè ʙʣʠʞʝ ʢ çʩʦʙʘʢʘè, ʯʝʤ 

ʢ çʩʦʨʦʢʘè 

 ʅʦ ʯʪʦ ʜʝʣʘʪʴ, ʝʩʣʠ ʨʘʩʩʪʦʷʥʠʷ ʩʦʚʧʘʣʠ ʠʣʠ ʧʨʝʜʧʦʣʘʛʘʝʤʳʡ 

ʚʘʨʠʘʥʪ ʠʩʧʨʘʚʣʝʥʠʷ ʥʝʤʥʦʛʦ ʭʫʞʝ ʧʦ ʤʝʪʨʠʢʝ? ɼʣʷ ʫʯʝʪʘ ʪʘʢʠʭ 

ʩʣʫʯʘʝʚ ʙʳʣ ʚʚʝʜʝʥ ʧʘʨʘʤʝʪʨ çʧʦʧʫʣʷʨʥʦʩʪʴ ʩʣʦʚʘ ʚ ʩʣʦʚʘʨʝè. 

ʅʘʧʨʠʤʝʨ, çʚʦʜʢʘè ʠ çʬʦʪʢʘè ʥʘʭʦʜʷʪʩʷ ʥʘ ʦʜʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ 

çʚʦʪʢʘè, ʥʦ çʚʦʜʢʘè ʧʦʧʫʣʷʨʥʝʝ. ʇʦʧʫʣʷʨʥʦʩʪʴ ʩʯʠʪʘʝʪʩʷ ʢʘʢ ʣʦʛʘʨʠʬʤ 

ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʧʦʚʪʦʨʝʥʠʡ ʩʣʦʚʘ ʚ ʙʘʟʝ. ɺʳʙʨʘʥ ʣʦʛʘʨʠʬʤ, ʯʪʦʙʳ 

ʫʯʠʪʳʚʘʪʴ ʠʤʝʥʥʦ ʧʦʨʷʜʦʢ ʯʠʩʣʘ ʧʦʚʪʦʨʝʥʠʡ, ʪʘʢ ʢʘʢ ʩʣʦʚʦ ʦʙʣʘʜʘʝʪ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʙʦʣʴʰʝʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ, ʝʩʣʠ ʦʥʦ ʧʨʝʚʦʩʭʦʜʠʪ ʥʘ 

ʧʦʨʷʜʦʢ ʧʦ ʯʠʩʣʫ ʚʭʦʞʜʝʥʠʡ.  

 ʌʫʥʢʮʠʷ ʨʝʡʪʠʥʛʘ ʨʝʰʘʝʪ ʚʦʧʨʦʩ ʢʘʢ ʩʦʦʪʥʦʩʷʪʩʷ ʨʘʩʩʪʦʷʥʠʝ ʠ 

ʧʦʧʫʣʷʨʥʦʩʪʴ. ɹʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʩʣʝʜʫʶʱʘʷ ʬʫʥʢʮʠʷ ʨʝʡʪʠʥʛʘ:  

ὙὥὸὭὲὫύ ύὩὭὫὬὸὈὒὓ ‌ẗ ÌÏÇὧέόὲὸ, ʛʜʝ Ŭ ð ʥʝʢʦʪʦʨʘʷ 

ʢʦʥʩʪʘʥʪʘ 

ɺʘʨʴʠʨʫʷ ʢʦʥʩʪʘʥʪʫ ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ ʚʣʠʷʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʜʨʫʛ ʥʘ 

ʜʨʫʛʘ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ, ʯʝʤ ʤʝʥʴʰʝ ʨʝʡʪʠʥʛ, ʪʝʤ ʙʣʠʞʝ ʩʣʦʚʦ-ʢʘʥʜʠʜʘʪ 

ʢ ʠʩʧʨʘʚʣʷʝʤʦʤʫ ʩʣʦʚʫ. ʉʪʦʠʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʪʘʢʘʷ ʬʫʥʢʮʠʷ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ çʧʦʜʥʷʪʠʷè ʨʝʡʪʠʥʛʘ ʟʘ ʩʯʝʪ ʧʦʧʫʣʷʨʥʦʩʪʠ, 

ʜʘʞʝ ʝʩʣʠ ʪʝʢʫʱʝʝ ʨʘʩʩʪʦʷʥʠʝ ʥʝ ʩʘʤʦʝ ʤʝʥʴʰʝʝ. 

 ɺʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʩʣʦʚʘʨʴ ʙʳʣ ʩʦʩʪʘʚʣʝʥ ʥʘ ʦʩʥʦʚʝ ʨʝʘʣʴʥʳʭ 

ʜʘʥʥʳʭ, ʚ ʥʝʤ ʧʨʠʩʫʪʩʪʚʫʶʪ ʛʨʘʤʤʘʪʠʯʝʩʢʠʝ ʦʰʠʙʢʠ. ɹʳʣʦ ʨʝʰʝʥʦ 

ʦʪʙʨʘʩʳʚʘʪʴ ʢʘʥʜʠʜʘʪʦʚ ʩ ʦʯʝʥʴ ʤʘʣʝʥʴʢʠʤ ʯʠʩʣʦʤ ʚʭʦʞʜʝʥʠʡ. ʅʦ ʜʣʷ 

ʠʛʥʦʨʠʨʦʚʘʥʠʷ ʧʦʧʫʣʷʨʥʳʭ ʦʰʠʙʦʢ ʵʪʦʛʦ ʥʝʜʦʩʪʘʪʦʯʥʦ. ɸʣʛʦʨʠʪʤ ʥʝ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʠʩʧʨʘʚʣʝʥʠʝ ʦʰʠʙʦʢ ʚ ʦʢʦʥʯʘʥʠʷʭ, ʪʘʢ ʢʘʢ ʨʘʙʦʪʘʝʪ ʩʦ 

ʩʪʝʤʤʘʪʠʟʠʨʦʚʘʥʥʳʤʠ ʩʣʦʚʘʤʠ. ʊʘʢʞʝ, ʚʚʠʜʫ ʥʝʠʜʝʘʣʴʥʦʩʪʠ ʘʣʛʦʨʠʪʤʘ 

ʩʪʝʤʤʘʪʠʟʘʮʠʠ, ʚʦʟʤʦʞʥʳ ʩʣʫʯʘʠ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʦʪʙʨʦʩʘ ʦʢʦʥʯʘʥʠʡ. 

ʇʦ ʵʪʦʡ ʞʝ ʧʨʠʯʠʥʝ, ʪʘʢ ʢʘʢ ʘʣʛʦʨʠʪʤ ʠʩʧʨʘʚʣʷʝʪ ʢʦʨʝʥʴ ʩʣʦʚʘ ʠ 

ʜʦʧʠʩʳʚʘʝʪ ʠʩʭʦʜʥʦʝ ʦʢʦʥʯʘʥʠʝ, ʚʦʟʤʦʞʥʳ ʚʘʨʠʘʥʪʳ ʥʝʧʨʘʚʠʣʴʥʦʛʦ 

ʩʦʩʪʘʚʣʝʥʠʷ ʩʣʦʚʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʝʛʦ ʥʝʩʫʱʝʩʪʚʦʚʘʥʠʝ. ɺ ʦʩʪʘʣʴʥʳʭ 

ʞʝ ʩʣʫʯʘʷʭ, ʨʘʩʩʤʦʪʨʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʚʳʜʘʚʘʣ ʢʦʨʨʝʢʪʥʳʝ ʠʩʧʨʘʚʣʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʦʞʠʜʘʣ ʧʦʣʴʟʦʚʘʪʝʣʴ. 

 

ʀʩʪʦʯʥʠʢʠ 

1. ʄʝʪʦʜ ʂ-ʛʨʘʤʤ. 

http://en.wikipedia.org/wiki/N-gram  

2. ʄʝʪʨʠʢʘ ɼʘʤʝʨʘʫïʃʝʚʝʥʰʪʝʡʥʘ. 

http://en.wikipedia.org/wiki/Damerau-Levenshtein_distance  
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ʄʘʨʯʝʥʢʦ ɸ.ʄ. 

ʄʘʛʠʩʪʨʘʥʪ, ɺʷʪʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ 

ʘʜʨʝʩ ʵʣ. ʧʦʯʪʳ: nastya_marchenk0@yahoo.com  

 

ʉʀʉʊɽʄʓ ʕʃɽʂʊʈʆʅʅʆɻʆ ɼʆʂʋʄɽʅʊʆʆɹʆʈʆʊɸ  

ɼʃʗ ʄɸʃʆɻʆ ɹʀɿʅɽʉɸ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʢʘʢ ʢʨʫʧʥʳʭ ʠ ʩʨʝʜʥʠʭ, ʪʘʢ ʠ ʤʘʣʳʭ, ʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʩʨʝʜʩʪʚ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ (ʉʕɼ).  

ʇʦʯʪʠ ʜʦ 2000-ʭ ʛʦʜʦʚ ʉʕɼ ʙʳʣʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ, ʚ ʦʩʥʦʚʥʦʤ, ʥʘ 

ʢʨʫʧʥʳʡ ʙʠʟʥʝʩ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʳʥʦʢ ʉʕɼ ʟʥʘʯʠʪʝʣʴʥʦ 

ʨʘʩʰʠʨʠʣʩʷ ʠ ʜʣʷ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʜʣʷ ʨʫʢʦʚʦʜʠʪʝʣʝʡ 

ʚʳʙʦʨ ʢʦʥʢʨʝʪʥʦʡ ʉʕɼ. 

ʉʕɼ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʘʨʘʤʝʪʨʘʤ: 

- ʧʦ ʮʝʣʷʤ ʚʥʝʜʨʝʥʠʷ; 

- ʧʦ ʤʘʩʰʪʘʙʫ ʧʨʝʜʧʨʠʷʪʠʷ; 

- ʧʦ ʘʨʭʠʪʝʢʪʫʨʝ; 

- ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʉʋɹɼ; 

- ʧʦ ʬʦʨʤʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʶ. 

ʇʨʠ ʚʳʙʦʨʝ ʉʕɼ ʦʨʛʘʥʠʟʘʮʠʷ ʜʦʣʞʥʘ ʚʳʜʝʣʠʪʴ ʮʝʣʠ, ʜʣʷ ʢʦʪʦʨʳʭ 

ʥʫʞʝʥ ʵʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ. ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʮʝʣʠ: 

1) ʩʥʠʟʠʪʴ ʨʠʩʢʠ ʧʦʪʝʨʠ ʜʦʢʫʤʝʥʪʦʚ ʠ ʮʝʥʪʨʘʣʠʟʦʚʘʪʴ ʜʦʩʪʫʧ ʢ 

ʥʠʤ; 

2) ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʢʘʢ ʥʘ ʩʘʤʦ ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʦ, ʪʘʢ ʠ ʥʘ 

ʧʦʚʩʝʜʥʝʚʥʫʶ ʨʘʙʦʪʫ ʩ ʜʦʢʫʤʝʥʪʘʤʠ; 

3) ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ.  [1] 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʴʶ ʧʨʝʜʧʨʠʷʪʠʝ ʜʦʣʞʥʦ 

ʧʨʝʜʩʪʘʚʣʷʪʴ, ʢʘʢ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʩʚʦʶ ʨʘʙʦʪʫ. ɼʣʷ ʩʥʠʞʝʥʠʷ ʨʠʩʢʦʚ 

ʧʦʪʝʨʠ ʜʦʢʫʤʝʥʪʦʚ ʠ ʮʝʥʪʨʘʣʠʟʘʮʠʠ ʜʦʩʪʫʧʘ ʢ ʥʠʤ, ʚʳʜʝʣʷʶʪ ʛʨʫʧʧʫ 

ʉʕɼ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʘʨʭʠʚʘ (ʭʨʘʥʠʣʠʱʘ) 

ʜʦʢʫʤʝʥʪʦʚ ʠʣʠ ʵʣʝʢʪʨʦʥʥʳʝ ʘʨʭʠʚʳ. 

ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʙʳʪʴ ʜʚʫʭ ʚʠʜʦʚ: 

- ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ 

ʩʚʝʨʭʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʦʢʫʤʝʥʪʦʚ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʥʝʦʙʭʦʜʠʤʳ ʫʟʢʦʤʫ 

ʢʨʫʛʫ ʢʦʤʧʘʥʠʡ, ʥʘʧʨʠʤʝʨ, ʦʨʛʘʥʠʟʘʮʠʷʤ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

(ʢʦʤʤʫʥʘʣʴʥʳʝ ʫʩʣʫʛʠ, ʛʦʩʩʝʢʪʦʨ, ʩʪʨʘʭʦʚʘʥʠʝ); 

- çʦʙʣʝʛʯʝʥʥʳʝè ʩʠʩʪʝʤʳ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʪʦʣʴʢʦ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʭʨʘʥʝʥʠʝ ʬʘʡʣʦʚ ʜʦʢʫʤʝʥʪʦʚ ʠ ʦʨʛʘʥʠʟʘʮʠʶ 

ʜʦʩʪʫʧʘ ʩʦʪʨʫʜʥʠʢʦʚ ʢ ʥʠʤ. 

ɽʩʣʠ ʞʝ ʧʨʝʜʧʨʠʷʪʠʝ ʭʦʯʝʪ ʝʱʝ ʠ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʢʘʢ ʥʘ ʩʘʤʦ 

ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʦ, ʪʘʢ ʠ ʥʘ ʧʦʚʩʝʜʥʝʚʥʫʶ ʨʘʙʦʪʫ ʩ ʜʦʢʫʤʝʥʪʘʤʠ, ʪʦ ʜʣʷ 
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ʵʪʦʡ ʮʝʣʠ ʧʦʜʦʡʜʫʪ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʘ ʩ 

ʵʣʝʤʝʥʪʘʤʠ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ (Workflow-ʩʠʩʪʝʤʳ). ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʉʕɼ. ʊʠʧʦʚʳʝ ʬʫʥʢʮʠʠ 

ʩʠʩʪʝʤ ʵʪʦʡ ʛʨʫʧʧʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʠʞʝ: 

- ʘʨʭʠʚ ʜʦʢʫʤʝʥʪʦʚ; 

- ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʦ; 

- ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʉʕɼ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʘʩʰʪʘʙʘ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʚʳʜʝʣʷʶʪ ʪʨʠ ʛʨʫʧʧʳ: 

- ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʉʕɼ;  

- ʉʕɼ ʜʣʷ ʩʨʝʜʥʠʭ ʧʨʝʜʧʨʠʷʪʠʡ; 

- ʉʕɼ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ. [2] 

ʆʩʪʘʥʦʚʠʤʩʷ ʥʘ ʧʦʩʣʝʜʥʝʡ ʛʨʫʧʧʝ ʉʕɼ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʵʪʦʛʦ 

ʢʣʘʩʩʘ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʚ ʩʠʣʫ ʩʚʦʝʡ ʧʨʦʩʪʦʪʳ ʠ 

ʥʝʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ. ɼʘʥʥʳʝ ʉʕɼ ʯʘʩʪʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ 

ʥʝʩʢʦʣʴʢʠʭ ʜʦʧʦʣʥʷʶʱʠʭ ʜʨʫʛ ʜʨʫʛʘ ʩʠʩʪʝʤ, ʥʘʧʨʠʤʝʨ, ʩʠʩʪʝʤʘ 

ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʞʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʩʦʚʤʝʩʪʥʦ ʩ ʵʣʝʢʪʨʦʥʥʳʤ 

ʘʨʭʠʚʦʤ ʠ ʧʦʜʩʠʩʪʝʤʦʡ ʢʦʥʪʨʦʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʨʫʯʝʥʠʡ (ʚʩʝ ʩʠʩʪʝʤʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʜʥʠʤ ʨʘʟʨʘʙʦʪʯʠʢʦʤ). [2] 

ʇʦ ʘʨʭʠʪʝʢʪʫʨʝ ʧʦʩʪʨʦʝʥʠʷ, ʧʨʠʥʷʪʦ ʨʘʟʛʨʘʥʠʯʠʚʘʪʴ ʉʕɼ ʥʘ ʪʨʠ 

ʢʣʘʩʩʘ: 

- ʩʠʩʪʝʤʳ-ʢʦʥʩʪʨʫʢʪʦʨʳ; 

- ʩʠʩʪʝʤʳ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʝ ʥʘ ʧʣʘʪʬʦʨʤʝ ʤʦʱʥʳʭ ʧʨʦʛʨʘʤʤ; 

- ʩʠʩʪʝʤʳ-ʧʨʠʣʦʞʝʥʠʷ. 

ʉʕɼ ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʢʣʘʩʩʫ ʩʠʩʪʝʤ-ʧʨʠʣʦʞʝʥʠʡ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ, ʥʝ ʪʨʝʙʫʶʱʠʝ 

ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ. ʆʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʪʘʢʠʭ 

ʩʠʩʪʝʤ ï ʵʪʦ ʧʨʦʩʪʦʪʘ ʚʥʝʜʨʝʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʯʪʦ ʧʨʠʚʣʝʢʘʝʪ ʤʘʣʳʡ 

ʙʠʟʥʝʩ. 

ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ 

ʥʝʦʙʭʦʜʠʤʦ ʭʨʘʥʠʣʠʱʝ, ʚ ʢʦʪʦʨʦʤ ʙʫʜʫʪ ʭʨʘʥʠʪʴʩʷ ʥʝ ʪʦʣʴʢʦ 

ʜʦʢʫʤʝʥʪʳ, ʥʦ ʠ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ. ʆʩʥʦʚʦʡ ʣʶʙʦʡ ʉʕɼ ʷʚʣʷʝʪʩʷ ʙʘʟʘ 

ʜʘʥʥʳʭ (ɹɼ). 

ʇʦ ʩʧʦʩʦʙʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɹɼ, ʉʕɼ ʜʝʣʠʪʩʷ ʥʘ ʜʚʘ ʢʣʘʩʩʘ: 

- ʩʠʩʪʝʤʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʩʦʙʩʪʚʝʥʥʫʶ ʉʋɹɼ; 

- ʩʠʩʪʝʤʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ (ʧʨʦʤʳʰʣʝʥʥʳʝ) 

ʉʋɹɼ. 

ʂ ʧʝʨʚʦʤʫ ʢʣʘʩʩʫ ʦʪʥʦʩʷʪʩʷ ʩʠʩʪʝʤʳ, ʠʤʝʶʱʠʝ ʩʦʙʩʪʚʝʥʥʫʶ 

ʉʋɹɼ, ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʜʘʥʥʦʡ ʉʕɼ. 

ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʦʙʣʘʜʘʪʴ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʤʦʱʥʦʩʪʴʶ ʚʩʪʨʦʝʥʥʦʡ 

ʉʋɹɼ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʭʨʘʥʝʥʠʝʤ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ 

ʜʘʥʥʳʭ. ɺʘʞʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʜʣʷ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʜʘʥʥʳʡ ʪʠʧ ʉʕɼ ʥʝ ʙʫʜʝʪ ʪʨʝʙʦʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʥʘ 

ʧʨʠʦʙʨʝʪʝʥʠʝ ʉʋɹɼ. 
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ʇʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ ʤʦʛʫʪ ʠʤʝʪʴ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʬʦʨʤ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ: 

- ʧʨʦʜʘʞʘ (ʚ ʨʘʟʥʳʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʬʦʨʤʘʭ ʠ ʧʦ ʨʘʟʣʠʯʥʳʤ 

ʚʠʜʘʤ ʮʝʥ); 

- ʨʘʟʨʘʙʦʪʢʘ ʠʣʠ ʜʦʨʘʙʦʪʢʘ ʥʘ ʜʦʛʦʚʦʨʥʦʡ ʦʩʥʦʚʝ ʧʦʜ ʟʘʢʘʟ; 

- ʘʨʝʥʜʘ ʚʤʝʩʪʝ ʩ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ. [3] 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʉʕɼ ʧʦ ʬʦʨʤʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʜʣʷ 

ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘʠʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʝʥ ʪʨʝʪʠʡ ʚʘʨʠʘʥʪ. ʕʪʦ 

ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʟʥʘʯʠʪʝʣʴʥʳʤ ʩʥʠʞʝʥʠʝʤ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʟʘʪʨʘʪ ʥʘ 

ʚʥʝʜʨʝʥʠʝ ʪʘʢ, ʢʘʢ ʜʘʥʥʳʡ ʚʠʜ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʶ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʨʝʤʝʥʥʦʝ ʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʳʤ ʧʨʦʜʫʢʪʦʤ ʥʘ 

ʦʙʦʨʫʜʦʚʘʥʠʠ ʧʨʦʜʘʚʮʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʝ ʧʨʠʦʙʨʝʪʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ 

ʪʝʭʥʠʯʝʩʢʦʝ ʦʩʥʘʱʝʥʠʝ ʠ ʚʳʧʣʘʯʠʚʘʪʴ ʝʞʝʤʝʩʷʯʥʫʶ ʘʨʝʥʜʥʫʶ ʧʣʘʪʫ. 

ʈʘʩʩʤʦʪʨʝʚ ʨʘʟʥʳʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʉʕɼ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʦʩʥʦʚʥʳʝ ʢʨʠʪʝʨʠʠ, ʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʩʝʢʪʦʨʘ ʤʘʣʦʛʦ 

ʙʠʟʥʝʩʘ (ʨʠʩʫʥʦʢ 1). 

 
ʈʠʩʫʥʦʢ 1 ï ʉʕɼ ʜʣʷ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʷʤ 

 

ʆʙʦʙʱʠʚ ʨʝʟʫʣʴʪʘʪʳ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʉʕɼ, ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʝ 

ʜʣʷ ʩʬʝʨʳ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ. ʈʫʢʦʚʦʜʠʪʝʣʶ ʩʪʦʠʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʚʘʨʠʘʥʪʳ ʉʕɼ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʪʝʭʥʦʣʦʛʠʠ  SaaS ʠʣʠ ʩʠʩʪʝʤʳ-

ʧʨʠʣʦʞʝʥʠʷ, ʠʤʝʶʱʠʝ ʩʦʙʩʪʚʝʥʥʫʶ ʉʋɹɼ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʦʪʤʝʯʘʝʪʩʷ ʘʢʪʠʚʥʘʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ 

ʩʠʩʪʝʤʘʤʠ ʚ ʬʦʨʤʘʪʝ SaaS. SaaS ï ʙʠʟʥʝʩ-ʤʦʜʝʣʴ ʧʨʦʜʘʞʠ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʧʦʩʪʘʚʱʠʢ 

ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʫʧʨʘʚʣʷʝʪ ʠʤ, 

ʧʨʝʜʦʩʪʘʚʣʷʷ ʟʘʢʘʟʯʠʢʫ ʜʦʩʪʫʧ ʢ ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʯʝʨʝʟ 

ʀʥʪʝʨʥʝʪ. ʆʩʥʦʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʤʦʜʝʣʠ SaaS ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ 

ʫʩʣʫʛʠ ʩʦʩʪʦʠʪ ʚ ʦʪʩʫʪʩʪʚʠʠ ʟʘʪʨʘʪ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʩʪʘʥʦʚʢʦʡ, 

˿̏˨ ͒͡Ύ ͎ͣ͊ͦͦ͡ 
͙͔͋ͤͫ͊͘ 

͔̇͡Έ 

Workflow-͙͔ͫͫͭͣ· 

- Optima-Workflow 

- Staflware 

- Documentum 

˸͊ͫ΄ͭ͊͋ 

˽͔ͪͫͦͤ͊͡Έͤ·͚ 
͔͒ͦͯͣͤͭͦͦ͋ͦͪͦͭ͟ 

- м˿ ˢͪͻ͙͍ 

- ˩ ͍ͺͪ͊ͭ 

- LanDocs 

- DocsFusion 

ˢͪͻ͙͔ͭͭͯͪ͊͟ ˿̏˨ 

C͙ ͔ͫͭͣ·-
͙͔͙ͨͪͦ͗ͤ͡Ύ 

- ˨ ͔ͦ͡ 

- LanDocs 

˿̂ˣ˨ 

˿͍͔ͦ͋ͫͭͤͤ͊Ύ ˿̂ˣ˨ 

- ̏ ͺͺ͔ͭ͟ ˻ͺ͙ͫ 

- ˥ ͪ͊ͤ-˨ͦ͟ 

˨ͦͫͭͯͨͤͦͫͭΈ 

SaaS 

- ˽ ͙ͪ͊ͭ͊͟͟ 

- NAUDOC 

- ˩ ͍ͺͪ͊ͭ 
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ʦʙʥʦʚʣʝʥʠʝʤ ʠ ʧʦʜʜʝʨʞʢʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʨʘʙʦʪʘʶʱʝʛʦ ʥʘ ʥʸʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ [4]. 

ʇʨʠʤʝʨʳ ʉʕɼ ʚ ʬʦʨʤʘʪʝ SaaS:  

- ʇʨʘʢʪʠʢʘ; 

- NAUDOC; 

- ɽʚʬʨʘʪ; 

- ɻʨʘʥ-ɼʦʢ; 

- LanDocs. 

ʉʕɼ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʢʣʘʩʩʫ ʩʠʩʪʝʤʳ-ʧʨʠʣʦʞʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʨʘʟʨʘʙʦʪʘʥʳ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʪʦʨʦʥʥʠʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʠ ʠʤʝʶʪ ʩʚʦʶ ʩʦʙʩʪʚʝʥʥʫʶ ʉʋɹɼ.  

ʇʨʠʤʝʨʳ ʪʘʢʠʭ ʉʕɼ: 

- LanDocs; 

- ʕʬʬʝʢʪ ʆʬʠʩ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʟʥʳʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʉʕɼ ʠ 

ʨʘʩʩʤʦʪʨʝʥʳ ʠʭ ʚʠʜʳ, ʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʪ ʜʣʷ ʢʦʤʧʘʥʠʡ ʤʘʣʦʛʦ 

ʙʠʟʥʝʩʘ. 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. ʆʜʫʚʘʣʦʚʘ ʄ.ɺ. ʉʨʝʜʥʠʡ ʠ ʤʘʣʳʡ ʙʠʟʥʝʩ ʚʥʝʜʨʷʶʪ ʵʣʝʢʪʨʦʥʥʳʡ 

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ// ʅʘʫʯʥʘʷ ʩʪʘʪʴʷ: ɾʫʨʥʘʣ: ʕʢʦʥʦʤʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʚ 

XXI ʚʝʢʝ: ʊʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ// ʀʟʜʘʪʝʣʴʩʪʚʦ: ʆʙʱʝʩʪʚʦ ʩ 

ʦʛʨʘʥʠʯʝʥʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ "ʎʝʥʪʨ ʨʘʟʚʠʪʠʷ ʥʘʫʯʥʦʛʦ 
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ʄʫʨʜʘʩʦʚ ʅ.ɸ. 

ʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ(ʅʀʋ), 

 ʬʠʣʠʘʣ ʚ ʛ. ʄʠʘʩʩʝ 

 

ʇʈʀʄɽʅɽʅʀɽ MULTISIM  ɺ ʋʏɽɹʅʓʍ ɼʀʉʎʀʇʃʀʅɸʍ 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʩʥʦʚʥʳʤ ʨʘʙʦʯʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʠʥʞʝʥʝʨʘ 

ʷʚʣʷʝʪʩʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʤʘʰʠʥʘ, ʧʦʵʪʦʤʫ ʫʩʠʣʝʥʠʝ ʚʥʠʤʘʥʠʷ ʢ 

ʧʨʦʙʣʝʤʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ ʩʚʷʟʘʥʦ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʩ ʪʝʤ, ʯʪʦ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʥʫʞʥʳ ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ, 
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ʦʙʣʘʜʘʶʱʠʝ ʥʝʦʙʭʦʜʠʤʳʤʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ 

ʢʦʤʧʝʪʝʥʮʠʷʤʠ. ʆʙʣʘʜʘʷ ʜʘʥʥʳʤʠ ʥʘʚʳʢʘʤʠ ʤʦʣʦʜʦʡ ʩʧʝʮʠʘʣʠʩʪ ʩʨʘʟʫ 

ʞʝ ʚʢʣʶʯʘʝʪʩʷ ʚ ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ ʠ ʧʨʝʜʧʨʠʷʪʠʶ ʥʝ ʥʫʞʥʦ ʪʝʨʧʝʪʴ 

ʠʟʜʝʨʞʢʠ ʚ ʚʠʜʝ ʧʝʨʝʦʙʫʯʝʥʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʇʦʜ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʢʦʤʧʝʪʝʥʮʠʷʤʠ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʥʘʚʳʢ ʜʣʷ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʦʙʣʘʩʪʠ, ʠʩʧʦʣʴʟʫʷ ʩʦʚʨʝʤʝʥʥʳʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ(ʠʥʩʪʨʫʤʝʥʪʳ, ʪʝʭʥʦʣʦʛʠʠ).ʉʫʱʥʦʩʪʴ ʵʪʠʭ 

ʪʨʝʙʦʚʘʥʠʡ ʩʚʦʜʠʪʩʷ ʢ ʪʦʤʫ, ʯʪʦ ʩʪʫʜʝʥʪ ʜʦʣʞʝʥ ʫʤʝʪʴ ʨʘʙʦʪʘʪʴ ʩ 

ʩʦʚʨʝʤʝʥʥʳʤʠ ʧʘʢʝʪʘʤʠ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʦʧʠʨʘʷʩʴ ʥʘ ʩʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʠʚʝʜʝʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʵʣʝʢʪʨʦʥʥʳʭ 

ʫʩʪʨʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʙʫʜʫʱʠʤ ʩʧʝʮʠʘʣʠʩʪʘʤ:[2]  

 

 

ʫʩʪʨʦʡʩʪʚʘ;  

 

 

ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ ʯʪʦ ʚ ʈʦʩʩʠʠ ʥʝʪ ʝʜʠʥʳʭ ʩʠʩʪʝʤ ʜʣʷ 

ʚʳʧʫʩʢʘ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʠʟʜʝʣʠʷ ʵʣʝʢʪʨʦʥʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ ʥʝʪ ʩʧʝʮʠʘʣʴʥʦʛʦ ʩʢʚʦʟʥʦʛʦ ʉɸʇʈ 

ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʉʢʚʦʟʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: ʩʦʟʜʘʥʠʝ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʭʝʤʳ, 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʭʝʤʳ ʜʣʷ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʧʘʨʘʤʝʪʨʦʚ ʠ ʚʳʙʦʨʘ 

ʦʧʪʠʤʘʣʴʥʦʡ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʳ, ʪʨʘʩʩʠʨʦʚʢʫ ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ, ʩʦʟʜʘʥʠʝ 

ʢʦʥʩʪʨʫʢʪʠʚʦʚ (ʙʣʦʢʦʚ, ʢʦʨʧʫʩʦʚ) ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʧʝʯʘʪʥʳʭ ʧʣʘʪ, ʘ 

ʪʘʢʞʝ ʝʜʠʥʘʷ PDM-cʠʩʪʝʤʘ(Product Data Management) ʧʦʟʚʦʣʷʶʱʘʷ 

ʫʧʨʘʚʣʷʪʴ ʜʘʥʥʳʤʠ ʠ ʧʨʦʮʝʩʩʘʤʠ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʢʠ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʫʪʸʤ ʦʙʲʝʜʠʥʝʥʠʷ ʚʩʝʭ ʜʘʥʥʳʭ ʚ ʝʜʠʥʫʶ 

ʣʦʛʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ. 

 

ʀʜʝʷ ʩʢʚʦʟʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʢʘʟʘʪʴ ʘʥʘʣʦʛʠʶ ʩʢʚʦʟʥʦʡ 

ʨʘʟʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʩʢʚʦʟʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ. ʇʦʜ ʩʢʚʦʟʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʦʙʫʯʝʥʠʝʤ ʩʪʦʠʪ 

ʧʦʥʠʤʘʪʴ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʚ 

ʨʘʟʥʳʭ ʜʠʩʮʠʧʣʠʥʘʭ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʝʩʣʠ ʧʨʝʜʩʪʘʚʠʪʴ ʯʪʦ ʩʪʫʜʝʥʪ ʵʪʦ 

ʦʙʲʝʢʪ, ʢʦʪʦʨʳʡ ʜʚʠʞʝʪʩʷ ʧʦ ʢʦʥʚʝʡʝʨʫ ʠ ʥʘ ʨʘʟʥʳʭ ʢʫʨʩʘʭ ʦʙʫʯʝʥʠʷ ʚ 

ʥʝʛʦ ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʟʥʘʥʠʷ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʘʟʣʠʯʥʳʭ 

ʧʨʦʛʨʘʤʤ ʜʣʷ ʨʝʰʝʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʟʘʜʘʯ, ʪʦ ʥʘ ʚʳʭʦʜʝ ʜʦʣʞʝʥ 

ʧʦʣʫʯʠʪʴʩʷ ʩʧʝʮʠʘʣʠʩʪ ʦʙʣʘʜʘʶʱʠʡ ʥʝʦʙʭʦʜʠʤʳʤʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʢʦʤʧʝʪʝʥʮʠʷʤʠ. ʅʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʧʦʣʠʪʠʢʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ, 

ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʩʪʦʣʴ ʦʙʰʠʨʥʦʛʦ ʯʠʩʣʘ ʧʨʦʛʨʘʤʤ 
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ʜʦʩʪʘʪʦʯʥʦ ʥʘʢʣʘʜʥʦ. ɹʦʣʝʝ ʪʦʛʦ ʧʨʠʤʝʥʝʥʠʝ ʧʦʜʦʙʥʳʭ ʧʨʦʛʨʘʤʤ 

ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʇʆ ʠ ʧʦʷʚʣʷʶʪʩʷ ʪʨʫʜʥʦʩʪʠ ʝʛʦ ʫʚʷʟʢʠ ʚ 

ʝʜʠʥʳʡ ʥʝʧʨʝʨʳʚʥʳʡ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʪʘʢʦʝ ʫʥʠʚʝʨʩʘʣʴʥʦʝ ʇʆ, 

ʢʦʪʦʨʦʝ ʙʳ ʦʙʣʘʜʘʣʦ ʚʩʝʤʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ. ʂ ʪʘʢʦʤʫ ʇʆ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʧʨʦʛʨʘʤʤʫ 

Multisim, ʢʦʪʦʨʘʷ ʧʨʠ ʫʤʝʣʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʦʞʝʪ ʩʪʘʪʴ ʵʬʬʝʢʪʠʚʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʩʢʚʦʟʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ ʠ 

ʚʳʨʘʙʦʪʢʠ ʫ ʥʠʭ ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʢʦʤʧʝʪʝʥʮʠʡ. 

 ʇʦʵʪʦʤʫ ʮʝʣʴ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠ 

ʘʜʝʢʚʘʪʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʚ ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥʘʭ ʧʦ 

ʦʙʫʯʝʥʠʶ ʩʪʫʜʝʥʪʦʚ ʥʘʧʨʘʚʣʝʥʠʷ çʋʧʨʘʚʣʝʥʠʝ ʚ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤʘʭè. 

 ʇʨʠʤʝʥʝʥʠʝ ʚ ʢʫʨʩʝ ʬʠʟʠʢʘ. ɺ ʵʪʦʤ ʢʫʨʩʝ Multisim ʤʦʞʝʪ 

ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʚ ʨʘʟʜʝʣʝ 

çʕʣʝʢʪʨʠʯʝʩʪʚʦè, ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʦʩʥʦʚʥʳʭ ʟʘʢʦʥʦʚ: ʆʤʘ, 

ʂʠʨʭʛʦʬʘ. ɹʦʣʝʝ ʪʦʛʦ, ʚ ʵʪʦʤ ʢʫʨʩʝ ʩʪʫʜʝʥʪʳ ʚʧʝʨʚʳʝ ʟʥʘʢʦʤʷʪʩʷ ʩ 

ʧʨʦʛʨʘʤʤʦʡ, ʠʟʫʯʘʶʪ ʠʥʪʝʨʬʝʡʩ ʠ ʧʦʣʫʯʘʶʪ ʙʘʟʦʚʳʝ ʥʘʚʳʢʠ ʨʘʙʦʪʳ. 

ʇʨʠʤʝʥʝʥʠʝ ʚ ʢʫʨʩʝ çʊʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠè. 

ɼʘʣʝʝ ʩʦʛʣʘʩʥʦ ʫʯʝʙʥʦʤʫ ʧʣʘʥʫ ʯʠʪʘʝʪʩʷ ʜʘʥʥʘʷ ʜʠʩʮʠʧʣʠʥʘ. ɺ ʭʦʜʝ 

ʠʟʫʯʝʥʠʷ ʩʪʫʜʝʥʪʘʤ ʚʳʜʘʝʪʩʷ ʢʫʨʩʦʚʦʡ ʧʨʦʝʢʪ ʩʦʩʪʦʷʱʠʡ ʠʟ 4 

ʩʝʤʝʩʪʨʦʚʳʭ ʨʘʙʦʪ. ɺ ʧʝʨʚʦʡ ʩʝʤʝʩʪʨʦʚʦʡ ʨʘʙʦʪʝ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ 

ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʮʝʧʴ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, ʚʦ ʚʪʦʨʦʡ ʨʘʙʦʪʝ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʮʝʧʴ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ, ʚ ʪʨʝʪʴʝʡ ʨʘʙʦʪʝ 

ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʮʝʧʠ ʪʨʝʭʬʘʟʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʠ ʚ ʯʝʪʚʝʨʪʦʡ ʨʘʩʯʸʪ 

ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʌʫʥʢʮʠʦʥʘʣ ʧʨʦʛʨʘʤʤʳ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʨʦʚʝʨʢʫ ʧʨʘʚʠʣʴʥʦʩʪʠ ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʨʘʩʯʸʪʦʚ ʜʣʷ 

ʣʶʙʳʭ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʝʤʝʩʪʨʦʚʳʭ ʨʘʙʦʪ.  

  

ʇʨʠʤʝʥʝʥʠʝ ʚ ʢʫʨʩʝ çʕʣʝʢʪʨʦʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷè. ɺ ʵʪʦʤ ʢʫʨʩʝ ʠʟʫʯʘʶʪʩʷ ʙʘʟʦʚʳʝ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʝ 

ʧʨʠʙʦʨʳ ʠ ʦʩʥʦʚʳ ʘʥʘʣʦʛʦʚʦʡ ʩʭʝʤʦʪʝʭʥʠʢʝ. ʉ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ, 

ʥʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʠʟʫʯʘʪʴ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ 

ʧʨʠʙʦʨʦʚ, ʥʘʧʨʠʤʝʨ, ʠʩʩʣʝʜʦʚʘʪʴ ʚʦʣʴʪ-ʘʤʧʝʨʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 

ʜʠʦʜʘ ʩ ʧʦʤʦʱʴʶ ʧʨʠʙʦʨʘ ʥʘʟʳʚʘʝʤʦʛʦ ʭʘʨʘʢʪʝʨʠʦʛʨʘʬ, ʠʭ ʩʚʦʡʩʪʚʘ ʠ 

ʩʧʦʩʦʙʳ ʧʦʜʢʣʶʯʝʥʠʷ. ʊʘʢʞʝ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʩʭʝʤʳ 

ʫʩʠʣʠʪʝʣʝʡ, ʬʠʣʴʪʨʦʚ, ʛʝʥʝʨʘʪʦʨʦʚ, ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ. ɹʦʣʝʝ ʪʦʛʦ ʚ 

ʧʨʦʛʨʘʤʤʝ ʠʤʝʶʪʩʷ ʤʘʩʪʝʨʘ-ʧʦʩʪʨʦʠʪʝʣʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʦʞʥʦ 

ʩʦʟʜʘʚʘʪʴ ʥʝ ʪʨʠʚʠʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ ʩʭʝʤʳ ʬʠʣʴʪʨʦʚ, ʩʭʝʤʳ ʥʘ ʆʋ, 

ʫʩʠʣʠʪʝʣʴʥʳʡ ʢʘʩʢʘʜ ʥʘ ʙʠʧʦʣʷʨʥʦʤ ʪʨʘʥʟʠʩʪʦʨʝ. ʄʘʩʪʝʨʘ-ʧʦʩʪʨʦʠʪʝʣʠ 

ʵʪʦ ʚʩʪʨʦʝʥʥʳʝ ʧʦʜʧʨʦʛʨʘʤʤʳ, ʠʩʧʦʣʴʟʫʷ ʢʦʪʦʨʳʝ ʦʯʝʥʴ ʙʳʩʪʨʦ ʠ 

ʵʬʬʝʢʪʠʚʥʦ, ʩʪʨʦʠʪʩʷ ʦʜʥʘ ʠʟ ʫʢʘʟʘʥʥʳʭ ʩʭʝʤ, ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʪʨʝʙʫʝʪʩʷ ʪʦʣʴʢʦ ʚʚʝʩʪʠ ʥʝʦʙʭʦʜʠʤʳʝ ʧʘʨʘʤʝʪʨʳ, ʘ ʧʨʦʛʨʘʤʤʘ ʧʦʩʪʨʦʠʪ 
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ʩʭʝʤʫ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ʊʘʢʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʛʨʘʤʤʘ ʧʨʝʜʣʘʛʘʝʪ 

ʰʠʨʦʢʠʡ ʚʳʙʦʨ ʘʥʘʣʠʟʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʧʦʤʦʞʝʪ ʩʪʫʜʝʥʪʘʤ 

ʚʳʨʘʙʦʪʘʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʥʘʚʳʢ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ 

ʧʦʚʝʜʝʥʠʷ ʚʦ ʚʥʝʰʪʘʪʥʳʭ ʩʠʪʫʘʮʠʷʭ ʠ ʚʳʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ 

ʩʭʝʤʳ. ɺʜʦʙʘʚʦʢ ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʛʨʘʤʤʳ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʘʥʥʦʡ 

ʜʠʩʮʠʧʣʠʥʳ, ʪʘʢʞʝ ʧʨʠʟʚʘʥʦ ʚʳʟʚʘʪʴ ʠʥʪʝʨʝʩ ʫ ʩʪʫʜʝʥʪʦʚ ʢ 

ʵʣʝʢʪʨʦʥʠʢʝ, ʞʝʣʘʥʠʝ ʧʦʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʪʴ ʩʦ ʩʭʝʤʦʡ, ʥʝ ʙʦʷʩʴ 

ʠʩʧʦʨʪʠʪʴ ʵʣʝʤʝʥʪʥʫʶ ʙʘʟʫ. 

 

ʇʨʠʤʝʥʝʥʠʝ ʚ ʢʫʨʩʝ çʎʠʬʨʦʚʘʷ ʩʭʝʤʦʪʝʭʥʠʢʘè. ɺ ʵʪʦʤ ʢʫʨʩʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʩʥʦʚʥʘʷ ʵʣʝʤʝʥʪʥʘʷ ʙʘʟʘ ʮʠʬʨʦʚʦʡ ʩʭʝʤʦʪʝʭʥʠʢʠ. ɺ 

Multisim ʧʦʤʠʤʦ ʩʠʤʫʣʠʨʦʚʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʘʥʘʣʦʛʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, 

ʧʨʝʜʫʩʤʦʪʨʝʥ ʬʫʥʢʮʠʦʥʘʣ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʧʦʚʝʜʝʥʠʷ ʮʠʬʨʦʚʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʦʜʠʪʴ 

ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʙʘʟʦʚʳʭ ʮʠʬʨʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʪʘʢʠʭ ʢʘʢ: ʣʦʛʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, ʪʨʠʛʛʝʨʳ, ʜʝʰʠʬʨʘʪʦʨʳ, 

ʤʫʣʴʪʠʧʣʝʢʩʦʨʳ, ʨʝʛʠʩʪʨʳ, ʩʝʤʠʩʝʛʤʝʥʪʥʳʝ ʠʥʜʠʢʘʪʦʨʳ ʠ ʤʥʦʛʦʝ 

ʜʨʫʛʦʝ. ʂʨʦʤʝ ʪʦʛʦ ʝʩʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʚʠʨʪʫʘʣʴʥʳʝ ʧʨʠʙʦʨʳ, 

ʦʙʣʝʛʯʘʶʱʠʝ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʩʭʝʤʳ, ʢ ʦʜʥʦʤʫ ʠʟ ʪʘʢʠʭ ʦʪʥʦʩʠʪʩʷ 

ʣʦʛʠʯʝʩʢʠʡ ʢʦʥʚʝʨʪʝʨ. ɼʘʥʥʳʡ ʧʨʠʙʦʨ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʪʘʙʣʠʮʳ ʠʩʪʠʥʥʦʩʪʠ ʠʟ ʩʦʙʨʘʥʥʦʡ ʩʭʝʤʳ ʠ ʥʘʦʙʦʨʦʪ ʠʟ ʪʘʙʣʠʮʳ 

ʠʩʪʠʥʥʦʩʪʠ ʧʦʣʫʯʘʪʴ ʛʦʪʦʚʫʶ ʩʭʝʤʫ. [1] 

 

ʇʨʠʤʝʥʝʥʠʝ ʚ ʢʫʨʩʝ çʄʝʪʨʦʣʦʛʠʷ ʠ ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘè. ɺ 

ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʢʫʨʩʘ ʠʟʫʯʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʤʝʪʨʦʣʦʛʠʠ ʠ 

ʧʨʠʙʦʨʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʵʣʝʢʪʨʦʥʠʢʝ. ʈʘʟʨʘʙʦʪʯʠʢʠ ʧʨʦʛʨʘʤʤʳ 

ʧʨʝʜʣʘʛʘʶʪ ʰʠʨʦʯʘʡʰʠʡ ʚʳʙʦʨ ʚʠʨʪʫʘʣʴʥʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ 

ʦʪ ʦʙʳʯʥʦʛʦ ʘʤʧʝʨʤʝʪʨʘ ʜʦ ʘʥʘʣʠʟʘʪʦʨʘ ʠʩʢʘʞʝʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ ʚ 

ʧʨʦʛʨʘʤʤʝ ʝʩʪʴ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ, ʫʧʨʘʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʪʦʢʘ ʠ 

ʥʘʧʨʷʞʝʥʠʷ. ʀʩʭʦʜʷ ʠʟ ʩʢʘʟʘʥʥʦʛʦ, ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʚ ʵʪʦʤ ʢʫʨʩʝ, ʧʦ ʠʟʫʯʝʥʠʶ ʧʨʠʥʮʠʧʦʚ ʨʘʙʦʪʳ 

ʧʨʠʙʦʨʦʚ ʠ ʩʧʦʩʦʙʘʤ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʩʭʝʤʝ, ʘ ʪʘʢʞʝ  ʠʟʫʯʝʥʠʶ 

ʜʘʪʯʠʢʦʚ. 

 

ʇʨʠʤʝʥʝʥʠʝ ʚ ʢʫʨʩʝ çʊʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ 

ʫʧʨʘʚʣʝʥʠʷè. ʂʫʨʩ ʨʘʩʩʯʠʪʘʥ ʥʘ ʧʦʣʫʯʝʥʠʝ ʟʥʘʥʠʡ ʦʙ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʷʚʣʝʥʠʷʭ ʚ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʭ ʠ 

ʠʟʫʯʝʥʠʝ ʜʚʠʛʘʪʝʣʝʡ, ʨʝʣʝ. ɺ ʧʨʦʛʨʘʤʤʝ ʝʩʪʴ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʝ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʪʘʢʠʝ ʢʘʢ: ʨʝʣʝ, ʜʚʠʛʘʪʝʣʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. ʇʦʵʪʦʤʫ 

ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʫʤʝʩʪʥʦ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ ʩʦʙʨʘʪʴ, 

ʥʘʧʨʠʤʝʨ, ʩʭʝʤʫ ʜʚʠʛʘʪʝʣʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, ʠʟʫʯʠʪʴ ʝʛʦ ʨʘʙʦʪʫ ʠ 

ʩʥʷʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɽʜʠʥʩʪʚʝʥʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʧʨʠʤʝʥʝʥʠʷ 

ʧʨʦʛʨʘʤʤʳ ʚ ʵʪʦʤ ʢʫʨʩʝ, ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʘʥʠʤʘʮʠʠ ʧʝʨʝʤʝʱʝʥʠʷ 

ʨʦʪʦʨʘ ʜʚʠʛʘʪʝʣʷ. 
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ʇʨʠʤʝʥʝʥʠʝ ʚ ʢʫʨʩʝ çʆʩʥʦʚʳ ʪʝʦʨʠʠ ʩʚʷʟʠè. ʕʪʦʪ ʢʫʨʩ 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʟʥʘʢʦʤʩʪʚʘ ʩʪʫʜʝʥʪʦʚ ʩ ʧʦʥʷʪʠʝʤ ʜʣʠʥʥʘʷ ʣʠʥʠʷ ʠ 

ʩʧʦʩʦʙʘʤ ʝʸ ʨʘʩʯʸʪʦʚ. ɺ Multisim ʝʩʪʴ ʜʚʝ ʤʦʜʝʣʠ ʜʣʠʥʥʳʭ ʣʠʥʠʡ: 

ʠʜʝʘʣʴʥʘʷ ʜʚʫʭʧʨʦʚʦʜʥʘʷ ʣʠʥʠʷ ʙʝʟ ʧʦʪʝʨʴ ʠ ʩ ʧʦʪʝʨʷʤʠ. ɺ ʧʨʦʛʨʘʤʤʝ 

ʥʘʟrʚʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ Lossy_Transmision_Line ʠ Lossles_Line. 

ʇʦʵʪʦʤʫ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʠʥʠʡ ʠ ʨʘʩʩʤʦʪʨʝʥʠʷ ʠʭ ʩʚʦʡʩʪʚ. 

 

ʇʨʠʤʝʥʝʥʠʝ ʚ ʢʫʨʩʝ çʄʠʢʨʦʧʨʦʮʝʩʩʦʨʳ ʠ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʳè. ɺ 

ʵʪʦʡ ʜʠʩʮʠʧʣʠʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʘʧʧʘʨʘʪʥʘʷ ʯʘʩʪʴ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʚ, 

ʠ ʧʨʦʛʨʘʤʤʥʘʷ ʠ ʘʧʧʘʨʘʪʥʘʷ ʯʘʩʪʴ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ. ʇʨʦʛʨʘʤʤʘ 

ʧʨʝʜʣʘʛʘʝʪ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʚ ʠ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ 

ʨʘʟʣʠʯʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʥʘʯʠʥʘʷ ʦʪ ʦʙʳʯʥʦʛʦ ʩʚʝʪʦʜʠʦʜʘ ʠ ʟʘʢʘʥʯʠʚʘʷ 

ʫʧʨʘʚʣʝʥʠʝʤ ʜʚʠʛʘʪʝʣʝʤ. 

ʇʨʠʤʝʥʝʥʠʝ ʚ ʢʫʨʩʝ çʊʝʦʨʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷè. ɺ ʵʪʦʤ 

ʢʫʨʩʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ. ɼʣʷ ʜʘʥʥʦʛʦ ʢʫʨʩʘ ʨʘʟʨʘʙʦʪʯʠʢʠ ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʣʘʛʘʶʪ 

ʙʣʦʢʠ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʳ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʪʘʢʠʝ 

ʢʘʢ: ʙʣʦʢʠ ʧʝʨʝʜʘʪʦʯʥʦʡ ʬʫʥʢʮʠʠ, ʫʩʠʣʝʥʠʷ, ʠʥʪʝʛʨʘʪʦʨʘ, 

ʜʠʬʬʝʨʝʥʮʠʘʪʦʨʘ, ʩʫʤʤʘʪʦʨʘ, ʜʝʣʠʪʝʣʷ ʠ ʫʤʥʦʞʠʪʝʣʷ. ʂʨʦʤʝ ʪʦʛʦ ʚ 

ʧʨʦʛʨʘʤʤʝ ʝʩʪʴ ʘʥʘʣʠʟ ʥʫʣʝʡ ʠ ʧʦʣʶʩʦʚ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʷʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʩʠʩʪʝʤ.  

 

ʇʨʠʤʝʥʝʥʠʝ ʚ ʢʫʨʩʝ çɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʝʯʘʪʥʳʭ 

ʧʣʘʪè. ɺ ʵʪʦʡ ʜʠʩʮʠʧʣʠʥʝ ʠʟʫʯʘʶʪʩʷ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʪʨʘʩʩʠʨʦʚʢʠ 

ʧʝʯʘʪʥʳʭ ʧʣʘʪ. ʅʦ ʟʘʯʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʇʆ ʜʣʷ 

ʪʨʘʩʩʠʨʦʚʢʠ ʧʣʘʪ, ʢʦʛʜʘ Multisim ʷʚʣʷʝʪʩʷ ʩʨʝʜʦʡ ʩʢʚʦʟʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʝʩʪʴ ʚʪʦʨʘʷ ʯʘʩʪʴ ʧʨʦʛʨʘʤʤʳ ʠʤʝʶʱʘʷ ʥʘʟʚʘʥʠʝ 

Ultiboard, ʢʦʪʦʨʘʷ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʦʩʥʦʚʥʦʡ ʯʘʩʪʴʶ ʧʨʦʛʨʘʤʤʳ ʠ 

ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʪʨʘʩʩʠʨʦʚʢʫ ʧʣʘʪʳ. ɹʦʣʝʝ ʪʦʛʦ ʚ Ultiboard ʝʩʪʴ 

ʚʩʪʨʦʝʥʥʳʡ ʘʚʪʦʪʨʘʩʩʠʨʦʚʱʠʢ ʧʦʤʦʛʘʶʱʠʡ ʚ ʨʘʟʤʝʱʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ 

ʥʘ ʧʝʯʘʪʥʦʡ ʧʣʘʪʝ. 

ɽʱʝ ʦʜʥʠʤ ʜʦʩʪʦʠʥʩʪʚʦʤ, ʜʣʷ ʦʙʫʯʝʥʠʷ, ʧʨʦʛʨʘʤʤʳ Multisim 

ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚ ʧʨʦʛʨʘʤʤʝ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʪʝʩʪʳ ʜʣʷ ʧʨʦʚʝʨʢʠ 

ʟʥʘʥʠʡ ʩʪʫʜʝʥʪʦʚ. ɽʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʚʦʧʨʦʩʳ ʩ ʚʳʙʦʨʦʤ 

ʥʝʩʢʦʣʴʢʠʭ ʚʘʨʠʘʥʪʦʚ ʦʪʚʝʪʘ, ʝʩʪʴ ʚʦʧʨʦʩʳ ʩ ʦʪʚʝʪʦʤ ʪʠʧʘ ʜʘ/ʥʝʪ, ʝʩʪʴ 

ʚʦʧʨʦʩʳ ʩ ʦʪʚʝʪʦʤ ʚ ʩʚʦʙʦʜʥʦʡ ʬʦʨʤʝ. ʂʨʦʤʝ ʪʦʛʦ ʢ ʚʦʧʨʦʩʘʤ ʤʦʞʥʦ 

ʧʦʜʢʣʶʯʘʪʴ ʨʘʟʣʠʯʥʳʝ ʛʨʘʬʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ, ʩʣʘʡʜʳ ʠʟ ʧʨʝʟʝʥʪʘʮʠʡ, 

ʦʙʲʝʢʪʳ ʠʟ Microsoft Office Visio ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʩʭʝʤʳ. 

ɼʘʥʥʳʡ ʬʘʢʪ ʪʘʢʞʝ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʸ ʙʦʣʝʝ 

ʥʘʙʠʨʘʶʱʝʝ ʧʦʧʫʣʷʨʥʦʩʪʴ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ.  
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ʇʦʜʚʦʜʷ ʠʪʦʛ ʩʪʘʪʴʝ, ʥʫʞʥʦ ʩʜʝʣʘʪʴ ʥʝʩʢʦʣʴʢʦ ʚʘʞʥʳʭ ʚʳʚʦʜʦʚ. 

ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʠ ʤʥʦʛʦʟʘʜʘʯʥʦʩʪʴ, ʢʦʪʦʨʫʶ 

ʧʨʝʜʣʘʛʘʶʪ ʨʘʟʨʘʙʦʪʯʠʢʠ ʧʨʦʛʨʘʤʤʳ. ɺʦ-ʚʪʦʨʳʭ, ʧʦʜʪʚʝʨʞʜʝʥʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʘʜʝʢʚʘʪʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʩʢʚʦʟʥʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ. ɺ-ʪʨʝʪʴʠʭ, ʥʘʣʠʯʠʝ ʚ 

ʧʨʦʛʨʘʤʤʝ ʩʧʝʮʠʘʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʩʦʟʜʘʥʠʝ ʪʝʩʪʦʚ, ʜʣʷ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ.  

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. National Instruments, ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ 2007. ï 491c.:ʠʣ. 

2.ʂʦʥʩʪʨʫʢʪʦʨʩʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʵʣʝʢʪʨʦʥʥʦʡ 

ʘʧʧʘʨʘʪʫʨʳ: ʋʯʝʙʥʠʢ ʜʣʷ ʚʫʟʦʚ / ʂ.ʀ. ɹʠʣʠʙʠʥ, ɸ.ʀ.ɺʣʘʩʦʚ, 

ʃ.ɺ.ɾʫʨʘʚʣʝʚʘ ʠ ʜʨ. ʇʦʜ ʦʙʱ. ʨʝʜ. ɺ.ɸ. ʐʘʭʥʦʚʘ. ï ʄ.: ʀʟʜ-ʚʦ ʄɻʊʋ 

ʠʤ.ʅ.ʕ. ɹʘʫʤʘʥʘ, 2002. ï 528ʩ.: ʠʣ. 
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ʗʩʪʨʝʙʦʚʘ ʉ. ɺ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʀʊʊ ʐʣʝʤʝʥʟʦʥ ʂ.ʄ. 

ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷ 

 

ʀʅʊɽʃʃɽʂʊʋɸʃʀɿɸʎʀʗ ʀ ʇɽʈʉʆʅɸʃʀɿɸʎʀʗ 

ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ʉʀʉʊɽʄʓ ʆʂɸɿɸʅʀʗ ʊɽʍʅʀʏɽʉʂʆʁ 

ʇʆɼɼɽʈɾʂʀ ʇʆʃʔɿʆɺɸʊɽʃʗ  

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʩʝʨʚʠʩʦʚ ʠ ʧʨʠʣʦʞʝʥʠʡ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʪʝʭʥʠʯʝʩʢʫʶ ʧʦʜʜʝʨʞʢʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʅʦ, ʟʘʯʘʩʪʫʶ, 

ʦʥʠ ʠʩʧʦʣʴʟʫʶʪ ʫʩʪʘʨʝʚʰʫʶ ʩʭʝʤʫ ʦʢʘʟʘʥʠʷ ʧʦʤʦʱʠ ʚ ʨʝʰʝʥʠʠ 

ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. ɺ ʦʩʥʦʚʥʦʤ ʩʪʘʚʠʪʩʷ ʫʧʦʨ ʥʘ ʧʦʤʦʱʴ 

ʩʧʝʮʠʘʣʴʥʦʡ ʛʨʫʧʧʦʡ ʧʦʜʜʝʨʞʢʠ, ʯʝʤ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʨʘʟʨʝʰʝʥʠʝ 

ʚʦʟʥʠʢʰʝʡ ʩʠʪʫʘʮʠʠ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ  

ʠʩʢʣʶʯʠʪʝʣʴʥʫʶ ʩʠʪʫʘʮʠʶ - ʢʦʛʜʘ ʵʪʦ ʧʦʜ ʩʠʣʫ ʧʦʣʴʟʦʚʘʪʝʣʶ.  

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ  ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʩ ʪʘʢʦʡ ʙʘʟʦʡ 

ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ  ʥʝ ʪʦʣʴʢʦ ʟʘʷʚʢʠ ʥʘ ʨʘʟʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ, 

ʥʦ ʠ ʧʦʟʚʦʣʷʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʘʡʪʠ ʨʝʰʝʥʠʝ, ʠ ʧʨʠʤʝʥʠʪʴ ʝʛʦ ʥʘ 

ʧʨʘʢʪʠʢʝ. ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʣʶʙʦʤ 

ʧʦʜʨʘʟʜʝʣʝʥʠʠ, ʢʘʢ ʥʘʯʠʥʘʶʱʠʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʪʘʢ ʠ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ, ʜʣʷ ʚʝʜʝʥʠʷ ʦʪʯʝʪʥʦʩʪʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʨʝʤʦʥʪʥʳʭ 

ʨʘʙʦʪ. 

ɺ ʭʦʜʝ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʧʣʘʥʠʨʫʝʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ web-ʩʘʡʪ, ʚ 

ʢʦʪʦʨʦʤ ʙʫʜʝʪ ʦʨʛʘʥʠʟʦʚʘʥ ʧʨʷʤʦʡ ʜʦʩʪʫʧ ʢ ʙʘʟʝ ʜʘʥʥʳʭ, ʩʦʩʪʦʷʱʝʡ ʠʟ 

ʚʩʝʭ ʥʘʡʜʝʥʥʳʭ ʨʝʰʝʥʠʷ. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʩʝʨʚʠʩʘ ʙʫʜʝʪ 
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ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʜʦʩʪʫʧ ʢ ʩʠʩʪʝʤʝ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʧʦ ʚʚʝʜʸʥʥʦʤʫ 

ʚʦʧʨʦʩʫ ʧʦʣʫʯʠʪʴ ʩʧʠʩʦʢ ʚʩʝʭ ʨʝʰʝʥʠʡ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʜʘʥʥʦʛʦ 

ʟʘʧʨʦʩʘ. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʨʘʚʠʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʦʬʦʨʤʠʪʴ ʟʘʷʚʢʫ,  ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ, 

ʢʦʪʦʨʘʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʩʣʫʞʙʦʡ ʪʝʭʥʠʯʝʩʢʦʡ 

ʧʦʜʜʝʨʞʢʠ. ɼʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʥʘ ʩʘʡʪʝ,  

ʧʣʘʥʠʨʫʝʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ ʫʜʦʙʥʳʡ ʠʥʪʝʨʬʝʡʩ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʚʢʣʶʯʘʪʴ 

ʚ ʩʝʙʷ, ʧʦʤʠʤʦ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʠʩʪʦʨʠʶ ʣʠʯʥʳʭ ʟʘʷʚʦʢ, ʘ ʪʘʢʞʝ 

ʩʧʠʩʦʢ ʩʘʤʳʭ ʯʘʩʪʳʭ ʟʘʧʨʦʩʦʚ ʜʨʫʛʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʀʥʩʪʨʫʤʝʥʪʦʤ 

ʜʣʷ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʙʫʜʫʪ ʥʘʜʝʣʝʥʳ ʪʦʣʴʢʦ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʠ ʝʛʦ ʧʦʜʯʠʥʝʥʥʳʝ, ʢʦʪʦʨʳʝ ʧʦ ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʙʫʜʫʪ ʧʨʦʚʦʜʠʪʴ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʝ ʧʝʨʩʦʥʘʣʘ ʠ ʠʩʧʨʘʚʣʝʥʠʝ ʩʝʨʴʝʟʥʳʭ 

ʧʦʣʦʤʦʢ ʚ ʨʘʤʢʘʭ ʩʚʦʠʭ ʢʦʤʧʝʪʝʥʮʠʡ. 

 

 

 

 

ʉɽʂʎʀʗ 2. ʍʠʤʠʯʝʩʢʠʝ ʥʘʫʢʠ 

 

 

ʂʨʝʤʯʝʝʚʘ ɼ. ɸ. 

ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʄʠʋʂ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʡ ʫʥʠʚʝʨʩʠʪʝʪ çɻʦʨʥʳʡè 

 

ʂʀʅɽʊʀʏɽʉʂʆɽ ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʇʈʆʎɽʉʉɸ 

ɼɽʂʆʄʇʆɿʀʎʀʀ ɸʃʖʄʀʅɸʊʅʓʍ ʈɸʉʊɺʆʈʆɺ  

 

ɸʥʥʦʪʘʮʠʷ: ɼʘʥ ʘʥʘʣʠʟ ʨʘʥʝʝ ʚʳʧʦʣʥʝʥʥʳʭ ʤʝʪʦʜʦʚ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʝʢʦʤʧʦʟʠʮʠʠ ʘʣʶʤʠʥʘʪʥʳʭ 

ʨʘʩʪʚʦʨʦʚ. ɺʳʧʦʣʥʝʥʦ ʢʠʥʝʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ 

ʜʝʢʦʤʧʦʟʠʮʠʠ ʥʘ ʦʩʥʦʚʝ ʩʪʝʭʠʦʤʝʪʨʠʠ ʣʠʤʠʪʠʨʫʶʱʠʭ ʩʪʘʜʠʡ. 

ʇʨʠʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʟʣʦʞʝʥʠʷ ʘʣʶʤʠʥʘʪʥʳʭ 

ʨʘʩʪʚʦʨʦʚ ʩ ʨʘʟʣʠʯʥʦʡ ʤʦʣʴʥʦʡ ʜʦʣʝʡ ʂ2O ʠ ʤʘʪʝʨʠʘʣʳ ʨʘʩʯʝʪʘ 

ʢʠʥʝʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʘʜʝʢʚʘʪʥʦʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʜʝʢʦʤʧʦʟʠʮʠʷ, ʛʣʠʥʦʟʝʤ, ʧʦʪʦʢ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʢʨʠʩʪʘʣʣʠʟʘʮʠʷ. 

 

KINETIC MODELLING OF  ALUMINATE SOLUTIONS 

DECOMPOSITION PROCESS 

 

Abstract: The analysis of the previous methods of mathematical 

modeling of aluminate solutions decomposition is given. Kinetic modeling of 

decomposition process based on stoichiometric limiting stages is carried out. 

Experimental data of aluminate solutions decomposition with different 
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fraction of K2O and calculation material of kinetic parameters and 

mathematical model adequacy are presented. 

Keywords: modelling, decomposition, alumina, specific reaction 

velocity, crystallization. 

 

ʂʠʥʝʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠʤʝʝʪ 

ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ, ʚ ʘʣʛʦʨʠʪʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʨʠ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʝʭʘʥʠʟʤʦʚ ʭʠʤʠʯʝʩʢʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. ɺ ʧʦʣʥʦʡ ʤʝʨʝ 

ʪʘʢʦʡ ʧʦʜʭʦʜ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʧʨʦʮʝʩʩ ʜʝʢʦʤʧʦʟʠʮʠʠ ʘʣʶʤʠʥʘʪʥʳʭ 

ʨʘʩʪʚʦʨʦʚ ʛʣʠʥʦʟʝʤʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʯʪʦ ʩʪʘʣʦ ʤʦʪʠʚʦʤ ʜʣʷ ʮʝʣʦʛʦ 

ʨʷʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʚʷʱʝʥʥʳʭ ʝʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ [1, 2, 3]. 

ɹʦʣʴʰʠʥʩʪʚʦ ʠʟʚʝʩʪʥʳʭ ʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʠʥʝʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ 

ʜʝʢʦʤʧʦʟʠʮʠʠ ʥʦʩʷʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʠʣʠ ʠʤʝʶʪ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʦʛʨʘʥʠʯʝʥʠʷ ʩ ʧʦʟʠʮʠʡ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʚ 

ʥʠʭ ʥʝ ʫʯʪʝʥ ʨʷʜ ʬʘʢʪʦʨʦʚ, ʟʥʘʯʠʤʳʭ ʩ ʧʦʟʠʮʠʠ ʣʠʤʠʪʠʨʫʶʱʝʡ ʩʪʘʜʠʠ 

ʭʠʤʠʯʝʩʢʦʛʦ ʦʩʘʞʜʝʥʠʷ. ʂ ʪʘʢʠʤ ʬʘʢʪʦʨʘʤ ʦʪʥʦʩʷʪʩʷ ʚʪʦʨʦʡ ʧʦʨʷʜʦʢ 

ʦʧʨʝʜʝʣʷʶʱʝʡ ʩʪʘʜʠʠ ʧʨʷʤʦʡ ʠ ʦʙʨʘʪʥʦʡ ʨʝʘʢʮʠʠ, ʘ ʪʘʢʞʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʯʘʩʪʠʷ ʚ ʵʪʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʤʦʥʦʤʝʨʦʚ ʛʠʜʨʦʢʩʠʜʘ 

ʘʣʶʤʠʥʠʷ ʢʘʢ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʦʙʣʘʜʘʶʱʠʭ ʥʘʠʙʦʣʴʰʝʡ ʩʠʤʤʝʪʨʠʝʡ 

ʠ ʧʦʟʚʦʣʷʶʱʠʭ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʚʳʩʪʨʦʠʪʴ ʣʶʙʳʝ ʩʪʨʫʢʪʫʨʥʳʝ 

ʵʣʝʤʝʥʪʳ, ʚʢʣʶʯʘʷ ʛʠʙʙʩʠʪ, ʦʙʣʘʜʘʶʱʠʝ ʙʦʣʝʝ ʥʠʟʢʦʡ ʩʠʤʤʝʪʨʠʝʡ [5]. 

ʉ ʫʯʝʪʦʤ ʚʳʩʢʘʟʘʥʥʳʭ ʩʦʦʙʨʘʞʝʥʠʡ ʥʘʤʠ ʧʨʝʜʣʦʞʝʥʘ ʩʣʝʜʫʶʱʘʷ 

ʩʪʝʭʠʦʤʝʪʨʠʷ ʣʠʤʠʪʠʨʫʶʱʝʡ ʩʪʘʜʠʠ ʧʨʦʮʝʩʩʘ ʜʝʢʦʤʧʦʟʠʮʠʠ: 
-- ++­+ OHOHAlnOHnAlOHAl 2)()2()()(2 334 . 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʟʚʝʩʪʥʳʭ ʧʦʜʭʦʜʦʚ, ʫʯʠʪʳʚʘʶʱʠʭ ʩʢʦʨʦʩʪʴ 

ʦʙʨʘʪʠʤʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʧʦʟʚʦʣʠʣʦ ʚʳʧʦʣʥʠʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, 

ʧʨʠʚʦʜʷʱʠʝ ʢ ʚʳʨʘʞʝʥʠʶ ʩʢʦʨʦʩʪʠ ʨʘʟʣʦʞʝʥʠʷ ʘʣʶʤʠʥʘʪʥʳʭ 

ʨʘʩʪʚʦʨʦʚ ʯʝʨʝʟ ʪʨʘʜʠʮʠʦʥʥʳʝ ʚʝʣʠʯʠʥʳ ʧʨʠʥʷʪʳʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʛʣʠʥʦʟʸʤʘ ʠ ʜʦʩʪʫʧʥʳʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ. ɼʣʷ ʧʨʠʥʷʪʦʡ ʩʪʝʭʠʦʤʝʪʨʠʠ 

ʦʙʨʘʪʠʤʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʪʦʢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʟʘʧʠʰʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ 

ʚʠʜʝ: 
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ʛʜʝ j = dm/dŰF ï ʧʦʪʦʢ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ; 
­

k , 
«

k  ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʢʦʥʩʪʘʥʪʳ ʩʢʦʨʦʩʪʠ ʧʨʷʤʦʡ ʠ ʦʙʨʘʪʥʦʡ ʨʝʘʢʮʠʠ; -
4)(OHAl

C  ʠ -OH
C  ï 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʞʠʜʢʦʡ ʬʘʟʳ. 

ʉ ʫʯʸʪʦʤ, ʯʪʦ ʢʦʥʩʪʘʥʪʘ ʨʘʚʥʦʚʝʩʠʷ ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʘʞʝʥʘ ʯʝʨʝʟ 

ʢʦʥʩʪʘʥʪʳ ʩʢʦʨʦʩʪʝʡ ʧʨʷʤʦʛʦ ʠ ʦʙʨʘʪʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʦʣʫʯʘʝʤ: 
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ʛʜʝ KP ï ʢʦʥʩʪʘʥʪʘ ʨʘʚʥʦʚʝʩʠʷ, ʠʤʝʶʱʘʷ ʩʣʝʜʫʶʱʠʡ ʚʠʜ ʧʨʠ 

ʧʝʨʝʩʯʸʪʝ ʨʘʚʥʦʚʝʩʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʫʯʘʩʪʥʠʢʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘ 
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ʦʢʩʠʜʳ, ʪ.ʝ. ʪʨʘʜʠʮʠʦʥʥʫʶ ʬʦʨʤʫ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʦʩʪʘʚʘ ʘʣʶʤʠʥʘʪʥʳʭ 

ʨʘʩʪʚʦʨʦʚ ʧʨʠʥʷʪʫʶ ʚ ʈʦʩʩʠʠ 

[]
[]

2

32

2

2

2
ö
ö
÷

õ
æ
æ
ç

å
=
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Kp , 

ʛʜʝ [Na2O] ʠ [Al2O3] ï ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʘʫʩʪʠʯʝʩʢʦʡ ʱʝʣʦʯʠ ʠ 

ʛʠʜʨʦʢʩʠʜʘ ʘʣʶʤʠʥʠʷ ʚ ʨʘʩʪʚʦʨʝ.  

ʊʦʛʜʘ, ʚʳʨʘʟʠʚ ʪʝʢʫʱʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʢʘʫʩʪʠʯʝʩʢʦʡ ʱʸʣʦʯʠ ʚ 

ʨʘʩʪʚʦʨʝ ʯʝʨʝʟ ʝʸ ʥʘʯʘʣʴʥʫʶ ʚʝʣʠʯʠʥʫ ʠ ʠʩʧʦʣʴʟʫʷ ʧʦʥʷʪʠʝ 

ʢʘʫʩʪʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷ, ʧʦʣʫʯʘʝʤ ʩʣʝʜʫʶʱʝʝ  ʢʠʥʝʪʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ 

ʜʝʢʦʤʧʦʟʠʮʠʠ ʘʣʶʤʠʥʘʪʥʳʭ ʨʘʩʪʚʦʨʦʚ:  
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ʛʜʝ Ŭʢ,ʨ ï ʢʘʫʩʪʠʯʝʩʢʠʡ ʤʦʜʫʣʴ ʨʘʚʥʦʚʝʩʥʦʛʦ ʨʘʩʪʚʦʨʘ ʨʘʚʥʳʡ 

ʤʦʣʷʨʥʦʤʫ ʦʪʥʦʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ (ʢʦʥʮʝʥʪʨʘʮʠʠ) ʢʘʫʩʪʠʯʝʩʢʦʡ 

ʱʸʣʦʯʠ ʚ ʨʘʩʪʚʦʨʝ ʚ ʧʝʨʝʩʯʸʪʝ ʥʘ Na2O ʢ ʢʦʣʠʯʝʩʪʚʫ (ʢʦʥʮʝʥʪʨʘʮʠʠ) 

ʦʢʩʠʜʘ ʘʣʶʤʠʥʠʷ; A, A0 ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʝʢʫʱʘʷ ʠ ʨʘʚʥʦʚʝʩʥʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ Al2O3. 

ʇʨʠ ʫʩʣʦʚʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ ʧʨʦʮʝʩʩʘ 

ʜʝʢʦʤʧʦʟʠʮʠʠ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʧʦʩʪʦʷʥʩʪʚʘ ʦʙʲʸʤʘ ʩʠʩʪʝʤʳ ʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʜʝʣʘ ʬʘʟ ʧʦʪʦʢ ʭʠʤʠʯʝʩʢʦʛʦ ʦʩʘʞʜʝʥʠʷ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ 

ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 
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ʀʥʪʝʛʨʠʨʦʚʘʥʠʝ ʵʪʦʛʦ ʚʳʨʘʞʝʥʠʷ ʧʨʠ ʟʘʜʘʥʥʳʭ ʥʘʯʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ (Ű =0 ʠ ɸ=ɸʥ) ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʩʣʝʜʫʶʱʝʝ ʫʨʘʚʥʝʥʠʝ 

ʠʜʝʥʪʠʯʥʦʝ ʢʠʥʝʪʠʯʝʩʢʦʤʫ ʫʨʘʚʥʝʥʠʶ ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʚʪʦʨʦʛʦ 

ʧʦʨʷʜʢʘ: 
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ɼʣʷ ʦʮʝʥʢʠ ʝʛʦ ʘʜʝʢʚʘʪʥʦʩʪʠ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʨʦʮʝʩʩʫ 

ʜʝʢʦʤʧʦʟʠʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʢʦʤʧʣʝʢʩʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʂʦʣʴʩʢʠʭ 

ʥʝʬʝʣʠʥʦʚʳʭ ʢʦʥʮʝʥʪʨʘʪʦʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʋʩʣʦʚʠʷ ʜʝʢʦʤʧʦʟʠʮʠʠ ʧʦ ʩʦʩʪʘʚʫ ʨʘʩʪʚʦʨʦʚ ʠ ʢʦʣʠʯʝʩʪʚʫ 

ʠʩʧʦʣʴʟʫʝʤʦʡ ʟʘʪʨʘʚʢʠ ʦʪʚʝʯʘʣʠ ʟʘʚʦʜʩʢʦʡ ʧʨʘʢʪʠʢʝ ʛʣʠʥʦʟʸʤʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʠʞʝ ʧʨʠʚʝʜʸʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦʢʘʟʘʣʦ 

ʚʦʟʤʦʞʥʦʩʪʴ ʘʜʝʢʚʘʪʥʦʛʦ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʘ ʜʝʢʦʤʧʦʟʠʮʠʠ ʩ ʧʦʤʦʱʴʶ 

ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʦʜʝʣʠ ʩ ʚʳʩʦʢʦʡ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ. 
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ʂʦʤʧʣʝʢʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʩʘʞʜʝʥʠʶ 

ʛʠʜʨʦʢʩʠʜʘ ʘʣʶʤʠʥʠʷ ʠʟ ʱʝʣʦʯʥʳʭ ʘʣʶʤʠʥʘʪʥʳʭ ʨʘʩʪʚʦʨʦʚ 

ʚʳʧʦʣʥʷʣʩʷ ʚ ʦʜʥʦʪʠʧʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦ ʨʝʞʠʤʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʠʩʧʦʣʴʟʦʚʘʥʥʦʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʣʠ 

ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʘʣʶʤʠʥʘʪʥʦʛʦ ʨʘʩʪʚʦʨʘ ʠ ʟʘʪʨʘʚʦʯʥʦʛʦ ʛʠʜʨʦʢʩʠʜʘ 

ʘʣʶʤʠʥʠʷ ʪʨʝʙʫʝʤʦʛʦ ʩʦʩʪʘʚʘ, ʘ ʪʘʢʞʝ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʫʩʣʦʚʠʡ 

ʜʝʢʦʤʧʦʟʠʠ [6]. ʍʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʨʘʩʪʚʦʨʦʚ ʥʘ ʩʦʜʝʨʞʘʥʠʝ 

ʢʘʫʩʪʠʯʝʩʢʦʡ ʱʸʣʦʯʠ ʠ ʦʢʩʠʜʘ ʘʣʶʤʠʥʠʷ ʚʳʧʦʣʥʷʣʩʷ ʧʦ ʦʪʨʘʩʣʝʚʦʡ 

ʤʝʪʦʜʠʢʝ ʧʨʠʥʷʪʦʡ ʚ ʟʘʚʦʜʩʢʦʡ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʧʨʘʢʪʠʢʝ. ʇʨʠ 

ʵʪʦʤ ʦʜʥʦʡ ʠʟ ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʠʝ ʚʣʠʷʥʠʷ ʤʦʣʴʥʦʡ 

ʜʦʣʠ ʂ2O ʚ ʨʘʩʪʚʦʨʝ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʮʝʩʩʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʩʫʱʝʩʪʚʝʥʥʳʤ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʥʝʬʝʣʠʥʦʚ. ʂʠʥʝʪʠʯʝʩʢʠʝ ʢʨʠʚʳʝ 

ʨʘʟʣʦʞʝʥʠʷ ʘʣʶʤʠʥʘʪʥʳʭ ʨʘʩʪʚʦʨʦʚ ʥʘ ʟʘʪʨʘʚʢʝ ʛʠʙʙʩʠʪʘ ʧʨʠʚʝʜʝʥʳ ʥʘ 

ʨʠʩ.1 ʠ ʨʠʩ.2. 

 

  
ʈʠʩ.1. ʂʠʥʝʪʠʢʘ ʜʝʢʦʤʧʦʟʠʮʠʠ ʧʦ ʢʦʥʮʝʥʪʨʘʮʠʠ Al2O3 ʚ ʱʝʣʦʯʥʳʭ 

ʘʣʶʤʠʥʘʪʥʳʭ ʨʘʩʪʚʦʨʘʭ ʩ ʨʘʟʣʠʯʥʦʡ ʤʦʣʴʥʦʡ ʜʦʣʝʡ ʂ2O (n)  

 

  
ʈʠʩ.2. ʂʠʥʝʪʠʢʘ ʜʝʢʦʤʧʦʟʠʮʠʠ ʧʦ ʩʪʝʧʝʥʠ ʦʩʘʞʜʝʥʠʷ Al2O3 ʚ ʱʝʣʦʯʥʳʭ 

ʘʣʶʤʠʥʘʪʥʳʭ ʨʘʩʪʚʦʨʘʭ ʩ ʨʘʟʣʠʯʥʦʡ ʤʦʣʴʥʦʡ ʜʦʣʝʡ ʂ2O (n)  

 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʢʨʫʧʥʦʩʪʠ ʚ ʧʨʦʙʘʭ ʛʠʜʨʦʢʩʠʜʘ ʘʣʶʤʠʥʠʷ, 

ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʦʩʘʞʜʝʥʠʷ 9 ʯʘʩʦʚ, ʠʟʫʯʘʣʦʩʴ ʤʝʪʦʜʦʤ 

ʣʘʟʝʨʥʦʛʦ ʨʘʩʩʝʷʥʠʷ ʚ ʘʥʘʣʠʟʘʪʦʨʝ Mastersizer-2000. ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ.3. ɺʳʭʦʜ ʢʦʥʪʨʦʣʴʥʦʡ ʬʨʘʢʮʠʠ ï45 ʤʢʤ 

ʛʠʜʨʦʢʩʠʜʘ ʘʣʶʤʠʥʠʷ ʥʝ ʧʨʝʚʳʰʘʝʪ ʚ ʥʘʰʠʭ ʫʩʣʦʚʠʷʭ 5% ʧʨʠ 
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ʫʩʪʘʥʦʚʣʝʥʥʦʡ ɻʆʉʊʆʤ ʥʦʨʤʝ ʥʝ ʙʦʣʝʝ 25% ʜʣʷ ʢʨʫʧʥʦʟʝʨʥʠʩʪʦʛʦ 

ʛʣʠʥʦʟʝʤʘ. 

 

 
 

ʈʠʩ.3. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʢʨʫʧʥʦʩʪʠ ʧʦʩʣʝ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 

ʟʘʪʨʘʚʦʯʥʦʛʦ ʛʠʜʨʦʢʩʠʜʘ ʘʣʶʤʠʥʠʷ ʠ ʧʨʦʜʫʢʪʦʚ ʦʩʘʞʜʝʥʠʷ ʠʟ ʨʘʩʪʚʦʨʦʚ  

ʩ ʨʘʟʣʠʯʥʦʡ ʤʦʣʴʥʦʡ ʜʦʣʝʡ ʂ2O (n). 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʤʧʣʝʢʩ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʝʪ 

ʚʳʧʦʣʥʠʪʴ ʢʠʥʝʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʜʝʢʦʤʧʦʟʠʮʠʠ ʩ 

ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʧʦʩʪʨʦʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ. ʕʪʦ ʨʘʩʰʠʨʷʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ 

ʤʝʭʘʥʠʟʤʝ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʜʝʣʘʝʪ ʚʦʟʤʦʞʥʳʤ ʝʛʦ ʠʟʫʯʝʥʠʝ ʚ 

ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʧʝʨʝʤʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʘ ʧʦʣʫʯʝʥʥʳʡ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʜʦʧʦʣʥʷʝʪ ʠʤʝʶʱʠʝʩʷ ʩʚʝʜʝʥʠʷ ʦ 

ʜʝʢʦʤʧʦʟʠʮʠʠ ʘʣʶʤʠʥʘʪʥʳʭ ʨʘʩʪʚʦʨʦʚ ʚ ʦʙʣʘʩʪʠ ʥʠʟʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ. 
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ɸ.ɺ. ʄʘʭʘʨʠʥʝʮ
1
, ʖ.ʅ. ɺʘʨʟʘʨʝʚ

2
, ʃ.ʇ. ʄʠʣʝʰʢʦ

3 

1
ʘʩʧʠʨʘʥʪ ʢʘʬʝʜʨʳ ʊɹʕʍ ʀʊɸ ʖʌʋ, 

2
ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʅʊ ʄʉʊ 

ʀʊɸ ʖʌʋ, 
3
ʜ.ʪ.ʥ., ʜʦʮʝʥʪ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʊɹʕʍ ʀʊɸ ʖʌʋ 

 

ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʊɽʍʅʆʃʆɻʀʀ ʀɿɻʆʊʆɺʃɽʅʀʗ 

ʄʆʇ-ʊʈɸʅɿʀʉʊʆʈʆɺ ʉ ʇʈʀʄɽʅɽʅʀɽʄ ɸʅʆɼʅʓʍ 

ʆʂʉʀɼʅʓʍ ʇʃɽʅʆʂ ʂʈɽʄʅʀʗ 

 

ɺ ʨʘʙʦʪʝ [1] ʧʨʠʚʝʜʝʥʘ ʤʘʨʰʨʫʪʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʢʨʝʤʥʠʝʚʳʭ ʄʆʇïʪʨʘʥʟʠʩʪʦʨʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʬʦʩʬʦʨʩʦʜʝʨʞʘʱʠʭ 

ʘʥʦʜʥʳʭ ʦʢʩʠʜʥʳʭ ʧʣʝʥʦʢ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʜʠʬʬʫʟʠʠ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʦʙʣʘʩʪʝʡ ʠʩʪʦʢʘ, ʩʪʦʢʘ, ʚʩʪʨʦʝʥʥʦʛʦ ʢʘʥʘʣʘ n
ï
-ʪʠʧʘ ʠ ʧʦʜʟʘʪʚʦʨʥʦʛʦ 

ʜʠʵʣʝʢʪʨʠʢʘ. 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʫʪʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʜʘʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ. 

ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʜʟʘʪʚʦʨʥʦʛʦ 

ʜʠʵʣʝʢʪʨʠʢʘ ʷʚʣʷʝʪʩʷ ʘʥʦʜʥʦʝ ʵʣʝʢʪʨʦʣʠʪʠʯʝʩʢʦʝ ʣʝʛʠʨʦʚʘʥʠʝ 

ʬʦʩʬʦʨʦʤ ʪʝʨʤʠʯʝʩʢʠʭ ʦʢʩʠʜʥʳʭ ʧʣʝʥʦʢ ʢʨʝʤʥʠʷ ʥʘʥʦʤʝʪʨʦʚʦʡ 

ʪʦʣʱʠʥʳ [2]. 

ɺ ʢʘʯʝʩʪʚʝ ʜʨʫʛʦʛʦ ʤʝʪʦʜʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʜʟʘʪʚʦʨʥʦʛʦ 

ʜʠʵʣʝʢʪʨʠʢʘ ʤʦʞʝʪ ʫʧʦʪʨʝʙʣʷʪʴʩʷ ʪʘʢʞʝ ʨʝʘʥʦʜʠʨʦʚʘʥʠʝ ʘʥʦʜʥʳʭ 

ʦʢʩʠʜʥʳʭ ʧʣʝʥʦʢ ʚ ʬʦʩʬʘʪʥʳʭ ʵʣʝʢʪʨʦʣʠʪʘʭ [3]. 

ɺʳʙʦʨ ʨʝʞʠʤʦʚ ʩʦʟʜʘʥʠʷ ʦʙʣʘʩʪʝʡ ʠʩʪʦʢʘ ʠ ʩʪʦʢʘ ʤʦʞʥʦ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʨʘʙʦʪʝ [4]. 

 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɹʨʝʜʠʭʠʥ ʀ.ʉ., ɺʦʣʢʦʚʘ ʊ.ɸ., ʄʠʣʝʰʢʦ ʃ. ʇ., ʇʘʣʠʝʥʢʦ ɸ. ʅ., 

ʏʠʩʪʷʢʦʚ ʖ. ɼ. ʇʨʠʤʝʥʝʥʠʝ ʘʥʦʜʥʳʭ ʦʢʠʩʥʳʭ ʧʣʝʥʦʢ, ʣʝʛʠʨʦʚʘʥʥʳʭ 
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ʬʦʩʬʦʨʦʤ,  ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʄʆʇ-ʪʨʘʥʟʠʩʪʦʨʦʚ // ɺ ʢʥ.: 

çɸʢʪʠʚʠʨʫʝʤʳʝ ʧʨʦʮʝʩʩʳ ʪʝʭʥʦʣʦʛʠʠ  ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʠè. ï ʊʘʛʘʥʨʦʛ: 

ʀʟʜ-ʚʦ ʊʈʊʀ. 1976. ï ɺʳʧ. 2 ï ʉ. 206 ï 209. 

2. ʄʠʣʝʰʢʦ ʃ.ʇ. ɸʥʦʜʥʦʝ ʵʣʝʢʪʨʦʣʠʪʠʯʝʩʢʦʝ ʣʝʛʠʨʦʚʘʥʠʝ ʪʝʨʤʠʯʝʩʢʠʭ 

ʦʢʩʠʜʥʳʭ   ʧʣʝʥʦʢ ʢʨʝʤʥʠʷ // ʌʍʆʄ. ï 2002. ï ˉ6. ï ʉ. 55-59. 

3. ʄʠʣʝʰʢʦ ʃ.ʇ., ɸʚʜʝʝʚ ʉ.ʇ. ʈʝʘʥʦʜʠʨʦʚʘʥʠʝ ʘʥʦʜʥʳʭ ʦʢʩʠʜʥʳʭ 

ʧʣʝʥʦʢ ʚ   ʣʝʛʠʨʫʶʱʠʭ ʵʣʝʢʪʨʦʣʠʪʘʭ // ʌʍʆʄ. ï 2004. ï ˉ4. ï ʉ.61-63. 

4. ʄʠʣʝʰʢʦ ʃ.ʇ.,  ɸʚʜʝʝʚ ʉ.ʇ. ɺʣʠʷʥʠʝ ʧʨʦʮʝʩʩʘ ʘʥʦʜʥʦʛʦ ʦʢʠʩʣʝʥʠʷ 

ʢʨʝʤʥʠʷ ʥʘ ʧʘʨʘʤʝʪʨʳ ʜʠʬʬʫʟʠʠ ʧʨʠʤʝʩʝʡ ʙʦʨʘ ʠ ʬʦʩʬʦʨʘ ʠʟ 

ʣʝʛʠʨʦʚʘʥʥʳʭ ʦʢʩʠʜʥʳʭ  ʧʣʝʥʦʢ // ʀʟʚʝʩʪʠʷ ʚʫʟʦʚ. ʕʣʝʢʪʨʦʥʠʢʘ. ï 2004. 

ï ˉ5. ï ʉ. 25-32. 

 

 

 

 

 

ʉɽʂʎʀʗ 3. ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ 

 

 

ɹʘʫʙʝʢʦʚʘ ɼ.ɻ. 

ɸʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ çʇʨʠʢʣʘʜʥʦʡ ʙʠʦʣʦʛʠʠ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʠè  

ʌɻɹʆʋ ɺʇʆ çɸɻʊʋè; ʚʝʜʫʱʠʡ ʠʥʞʝʥʝʨ çʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘè, suslig.zenia@mail.ru 

 

ɺʃʀʗʅʀɽ ʃɸɹʆʈɸʊʆʈʅʆɻʆ ʆɹʈɸɿʎɸ ɹʀʆʇʈɽʇɸʈɸʊɸ   

ʅɸ ɿɸʈɸɾɽʅʅʆʉʊʔ ʂʃʋɹʅɽʁ ʂɸʈʊʆʌɽʃʗ 

ʄʀʂʈʆʄʀʎɽʊɸʄʀ ɺ ʋʉʃʆɺʀʗʍ ʇʆʃɽɺʆɻʆ ʆʇʓʊɸ 

 

ʂʘʨʪʦʬʝʣʴ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʚ ʈʦʩʩʠʠ. ʆʜʥʘʢʦ ʢʘʨʪʦʬʝʣʴ ʷʚʣʷʝʪʩʷ 

ʢʫʣʴʪʫʨʦʡ, ʧʦʜʚʝʨʞʝʥʥʦʡ ʙʦʣʝʟʥʷʤ, ʯʪʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʦʙʫʩʣʦʚʣʝʥʦ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʬʠʟʠʦʣʦʛʠʠ ʵʪʦʛʦ ʨʘʩʪʝʥʠʷ ʠ 

ʬʠʪʦʩʘʥʠʪʘʨʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʘʛʨʦʙʠʦʮʝʥʦʟʦʚ [ɸʢʠʤʦʚʘ, 2009].  

ʆʩʥʦʚʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʟʘʱʠʪʳ ʢʘʨʪʦʬʝʣʷ ʦʪ ʨʘʟʣʠʯʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʷʚʣʷʶʪʩʷ ʩʝʣʝʢʮʠʷ ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʦʭʨʘʥʝʥʠʷ 

ʫʨʦʞʘʷ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ 

ʭʠʤʠʯʝʩʢʠʡ ʤʝʪʦʜ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ. ʆʜʥʘʢʦ, ʧʨʠʤʝʥʝʥʠʝ 

ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʬʫʥʛʠʮʠʜʦʚ ʢʘʢ ʚʝʱʝʩʪʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʜʣʠʪʝʣʴʥʦʤʫ 

ʭʨʘʥʝʥʠʶ ʦʚʦʱʝʡ ʠ ʬʨʫʢʪʦʚ, ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʟʘʛʨʷʟʥʝʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʥʘʢʦʧʣʝʥʠʶ ʧʝʩʪʠʮʠʜʦʚ ʚ ʧʦʯʚʝ, ʚʦʜʝ, ʧʨʦʜʫʢʪʘʭ 

ʧʠʪʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʷʚʣʝʥʠʶ ʫʩʪʦʡʯʠʚʳʭ ʰʪʘʤʤʦʚ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

mailto:suslig.zenia@mail.ru
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ɸʣʴʪʝʨʥʘʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʟʘʱʠʪʳ ʢʘʨʪʦʬʝʣʷ ʷʚʣʷʝʪʩʷ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ. ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ 

ʩʪʘʥʦʚʷʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʧʝʩʪʠʮʠʜʘʤ. ʂʨʦʤʝ ʟʘʱʠʪʥʦʛʦ ʵʬʬʝʢʪʘ, 

ʜʝʡʩʪʚʫʶʱʠʝ ʘʛʝʥʪʳ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʩʧʦʩʦʙʥʳ 

ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʧʨʠʨʦʜʥʳʝ ʨʝʛʫʣʷʪʦʨʥʳʝ ʤʝʭʘʥʠʟʤʳ 

ʚ ʘʛʨʦʙʠʦʮʝʥʦʟʘʭ. ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ 

ʨʘʩʪʝʥʠʡ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʚʳʩʦʢʫʶ ʵʢʦʣʦʛʠʯʥʦʩʪʴ, ʩʧʝʮʠʬʠʯʥʦʩʪʴ 

ʜʝʡʩʪʚʠʷ, ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʧʦʧʫʣʷʮʠʡ 

ʬʠʪʦʧʘʪʦʛʝʥʦʚ ʢ ʧʝʩʪʠʮʠʜʘʤ [ʄʝʣʝʥʪʴʝʚ, 2007]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʝ  ʢʘʨʪʦʬʝʣʷ  ʦʪ  ʙʦʣʝʟʥʝʡ  

ʚ  ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʠ ʭʨʘʥʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʘʢʪʫʘʣʴʥʳ, ʧʦʩʢʦʣʴʢʫ 

ʫʱʝʨʙ, ʧʨʠʯʠʥʷʝʤʳʡ ʬʠʪʦʧʘʪʦʛʝʥʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ, ʧʨʠʚʦʜʠʪ ʢ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʦʪʝʨʷʤ ʫʨʦʞʘʷ  ʵʪʦʡ  ʮʝʥʥʦʡ  ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ  

ʢʫʣʴʪʫʨʳ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ 

ʦʙʨʘʟʮʘ ʙʠʦʧʨʝʧʘʨʘʪʘ  ʥʘ ʟʘʨʘʞʝʥʥʦʩʪʴ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ 

ʤʠʢʨʦʤʠʮʝʪʘʤʠ ʚ ʫʩʣʦʚʠʷʭ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ.  

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʢʣʫʙʥʠ ʢʘʨʪʦʬʝʣʷ ʣʝʪʥʝʛʦ ʩʨʦʢʘ 

ʧʦʩʘʜʢʠ. ʂʣʫʙʥʠ ʢʘʨʪʦʬʝʣʷ ʚʳʨʘʱʠʚʘʣʠʩʴ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʧʦʯʚʘʭ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʤ ʦʙʨʘʟʮʦʤ ʙʠʦʧʨʝʧʘʨʘʪʘ, ʚ 

ʂʘʤʳʟʷʢʩʢʦʤ ʨʘʡʦʥʝ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ (ʆʆʆ çʅʘʜʝʞʜʘ 2è). 

ʂʣʫʙʥʠ ʢʘʨʪʦʬʝʣʷ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʣʘʙʦʨʘʪʦʨʥʳʤ ʦʙʨʘʟʮʦʤ 

ʙʠʦʧʨʝʧʘʨʘʪʘ ʥʘ ʦʩʥʦʚʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ ʨ. Bacillus. ʉʭʝʤʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʢʣʶʯʘʣʘ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʦʙʨʘʙʦʪʢʠ: ʦʧʨʳʩʢʠʚʘʥʠʝ 

ʧʦʯʚʳ ʣʘʙʦʨʘʪʦʨʥʳʤ ʦʙʨʘʟʮʦʤ ʙʠʦʧʨʝʧʘʨʘʪʘ; ʦʧʨʳʩʢʠʚʘʥʠʝ ʠ ʜʚʦʡʥʦʡ 

ʧʨʦʣʠʚ ʧʦʜ ʢʦʨʝʥʴ; ʜʚʦʡʥʦʡ ʧʨʦʣʠʚ ʧʦʜ ʢʦʨʝʥʴ ʨʘʩʪʝʥʠʷ.  

ʄʠʢʨʦʦʨʛʘʥʠʟʤ, ʚʟʷʪʳʡ ʟʘ ʦʩʥʦʚʫ ʙʠʦʧʨʝʧʘʨʘʪʘ, ʚʳʜʝʣʝʥ ʠʟ 

ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʦʙʣʘʜʘʝʪ ʚʳʨʘʞʝʥʥʦʡ 

ʬʫʥʛʠʮʠʜʥʦʡ ʠ ʬʠʪʦʩʪʠʤʫʣʠʨʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʴʶ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʚ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʘʛʨʦʥʦʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ [ɿʝʥʦʚʘ, 

2002; ʄʝʪʦʜʳé, 2005; ʀʜʝʥʪʠʬʠʢʘʮʠʷé, 2007; ʂʫʨʘʢʦʚ, 2001]. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʘʨʠʘʥʪʳ ʦʙʨʘʙʦʪʢʠ ï 

ʦʧʨʳʩʢʠʚʘʥʠʝ ʧʦʯʚʳ ʠ ʦʧʨʳʩʢʠʚʘʥʠʝ ʧʦʯʚʳ + ʜʚʦʡʥʦʡ ʧʨʦʣʠʚ ʧʦʯʚʳ, 

ʦʢʘʟʳʚʘʶʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʯʠʩʣʝʥʥʦʩʪʴ ʤʠʢʨʦʤʠʮʝʪʦʚ. 

ɺʘʨʠʘʥʪ ʦʙʨʘʙʦʪʢʠ ï ʜʚʦʡʥʦʡ ʧʨʦʣʠʚ, ʟʘʤʝʪʥʦ ʩʥʠʞʘʝʪ ʯʠʩʣʝʥʥʦʩʪʴ 

ʤʠʢʨʦʤʠʮʝʪʦʚ ʥʘ ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʠʢʨʦʬʣʦʨʳ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ, 

ʚʳʨʘʱʝʥʥʳʭ ʚ ʧʦʯʚʝ, ʦʙʨʘʙʦʪʘʥʥʦʡ ʣʘʙʦʨʘʪʦʨʥʳʤ ʦʙʨʘʟʮʦʤ 

ʙʠʦʧʨʝʧʘʨʘʪʘ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʣʘʙʦʨʘʪʦʨʥʳʡ ʦʙʨʘʟʝʮ ʚʣʠʷʝʪ ʥʘ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ (ʩʥʠʞʘʝʪ ʯʠʩʣʝʥʥʦʩʪʴ ʤʠʢʨʦʤʠʮʝʪʦʚ) ʠ ʢʘʯʝʩʪʚʝʥʥʳʡ 

(ʫʤʝʥʴʰʘʝʪ ʯʠʩʣʝʥʥʦʩʪʴ ʘʤʠʣʦʣʠʪʠʢʦʚ, ʛʣʶʢʦʟʦʣʠʪʠʢʦʚ ʠ 

ʢʨʘʭʤʘʣʦʣʠʪʠʢʦʚ; ʩʥʠʞʘʝʪ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ) ʩʦʩʪʘʚ 

ʤʠʢʨʦʤʠʮʝʪʦʚ. ʆʙʨʘʙʦʪʢʘ ʣʘʙʦʨʘʪʦʨʥʳʤ ʦʙʨʘʟʮʦʤ ʙʠʦʧʨʝʧʘʨʘʪʘ 
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ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʠʢʨʦʙʠʦʮʝʥʦʟʘ ʦʙʨʘʙʦʪʘʥʥʳʭ 

ʧʦʯʚ ʠ ʤʠʢʨʦʬʣʦʨʫ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ. 

ʋʤʝʥʴʰʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʘʤʠʣʦʣʠʪʠʢʦʚ ʠ ʢʨʘʭʤʘʣʦʣʠʪʠʢʦʚ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫeʪ ʦ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʜʝʡʩʪʚʠʠ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʨʘʟʮʘ 

ʙʠʦʧʨʝʧʘʨʘʪʘ, ʯʪʦ ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʜʣʷ ʭʨʘʥʝʥʠʷ ʢʘʨʪʦʬʝʣʷ. 

ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʤʠʢʨʦʤʠʮʝʪʳ ʨʦʜʦʚ 

Alternaria, Aspergillus, Mucor, Penicillium ʠ Trichoderma. ʇʦ ʯʠʩʣʝʥʥʦʩʪʠ 

ʠ ʚʠʜʦʚʦʤʫ ʨʘʟʥʦʦʙʨʘʟʠʶ ʧʨʝʦʙʣʘʜʘʶʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ Aspergillus. 

ɹʳʩʪʨʦʨʘʩʪʫʱʠʝ ʚʠʜʳ ʤʠʢʨʦʤʠʮʝʪʦʚ ʚʩʪʨʝʯʘʶʪʩʷ ʯʘʱʝ 

ʤʝʜʣʝʥʥʦʨʘʩʪʫʱʠʭ ʚʠʜʦʚ. ɺʳʜʝʣʝʥʥʳʝ ʤʠʢʨʦʤʠʮʝʪʳ ʥʝ ʬʠʪʦʪʦʢʩʠʯʥʳ, 

ʪʘʢ ʢʘʢ ʩʥʠʞʝʥʠʝ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ʥʘ 30 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ 

ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. 

ɺ ʭʦʜʝ ʧʦʣʝʚʳʭ ʠʩʧʳʪʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʨʘʟʮʘ ʙʠʦʧʨʝʧʘʨʘʪʘ ʧʦʚʳʰʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢʘʨʪʦʬʝʣʷ 

ʢ ʘʣʴʪʝʨʥʘʨʠʦʟʫ ʥʘ 53,8 %; ʧʦʚʳʰʘʝʪ ʫʨʦʞʘʡʥʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʥʘ 31,5 

%; ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʳʩʪʨʦʤʫ ʧʨʦʨʘʩʪʘʥʠʶ ʠ ʫʚʝʣʠʯʝʥʠʶ ʤʘʩʩʳ ʢʣʫʙʥʝʡ; 

ʩʥʠʞʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʙʦʣʴʥʳʭ ʢʣʫʙʥʝʡ ʥʘ 100 %; ʫʚʝʣʠʯʠʚʘʝʪ 

ʩʦʜʝʨʞʘʥʠʝ ʚ ʩʪʨʫʢʪʫʨʝ ʫʨʦʞʘʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʠ ʩʝʤʝʥʥʳʭ 

ʢʣʫʙʥʝʡ ʥʘ 61,9 ʠ 37,2 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʨʘʞʝʥʥʦʩʪʠ ʢʣʫʙʥʝʡ 

ʢʘʨʪʦʬʝʣʷ ʣʝʪʥʝʛʦ ʩʨʦʢʘ ʧʦʩʘʜʢʠ ʤʠʢʨʦʤʠʮʝʪʘʤʠ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ 

ʜʚʦʡʥʦʡ ʧʨʦʣʠʚ ʧʦʜ ʢʦʨʝʥʴ ʨʘʩʪʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʯʠʩʣʝʥʥʦʩʪʴ 

ʤʠʢʨʦʤʠʮʝʪʦʚ ʥʘ ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ 

ʜʘʥʥʳʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʝʚʳʭ ʠʩʧʳʪʘʥʠʡ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʙʠʦʧʨʝʧʘʨʘʪʘ.  
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ʉʪʫʜʝʥʪʢʘ 4 ʢʫʨʩʘ  

ʌɻɹʆʋ ɺʇʆ çɸʩʪʨʘʭʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ  

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ʌʀɿʀʆʃʆɻʆ ï ɹʀʆʍʀʄʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ 

ɹɸʂʊɽʈʀɸʃʔʅʓʍ ʀɿʆʃʗʊʆɺ, ɺʓɼɽʃɽʅʅʓʍ  

ʉ ʇʆɺɽʈʍʅʆʉʊʀ ɹʀʆʈɸɿʃɸɻɸɽʄʓʍ  

ʇʆʃʀʄɽʈʅʓʍ ʄɸʊɽʈʀɸʃʆɺ 

 

ʄʥʦʛʠʤʠ ʫʯʝʥʳʤʠ ʠʟʫʯʘʶʪʩʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʢʫʣʴʪʠʚʠʨʫʝʤʳʝ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ ʚ ʧʨʦʮʝʩʩʝ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʛʫʪ ʫʩʚʘʠʚʘʪʴ ʩʣʦʞʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʚʭʦʜʷʱʠʝ ʚ 

ʠʭ ʩʦʩʪʘʚ [1, 2]. ʆʜʥʠʤ ʠʟ ʙʳʩʪʨʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʥʘʧʨʘʚʣʝʥʠʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʟʘʤʝʱʝʥʠʝ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʦʣʠʤʝʨʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʙʠʦʨʘʟʣʘʛʘʝʤʳʤʠ (ɹʇʄ), ʩʦʟʜʘʥʥʳʤʠ ʥʘ ʦʩʥʦʚʝ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʣʝʛʢʦ ʧʦʜʚʝʨʛʘʶʪʩʷ ʨʘʟʣʦʞʝʥʠʶ ʚ 

ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʘ 

ʪʘʢ ʞʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ï ʜʝʩʪʨʫʢʪʦʨʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʰʠʨʦʢʠʤ 

ʩʧʝʢʪʨʦʤ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʬʝʨʤʝʥʪʘʪʠʚʥʳʭ ʘʢʪʠʚʥʦʩʪʝʡ.  

ɹʘʢʪʝʨʠʠ ʨʦʜʘ Bacillus ʚʳʟʳʚʘʶʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʤʠʢʨʦʙʠʦʣʦʛʦʚ 

ʧʦ ʧʨʠʯʠʥʝ ʧʦʚʩʝʤʝʩʪʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʵʪʦʛʦ ʨʦʜʘ, 

ʠʭ ʮʠʢʣʘ ʨʘʟʚʠʪʠʷ, ʥʝʦʙʳʯʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʧʦʨ ʢ ʬʠʟʠʯʝʩʢʠʤ ʠ 

ʭʠʤʠʯʝʩʢʠʤ ʘʛʝʥʪʘʤ. ʀʟʫʯʝʥʠʝ ʙʘʢʪʝʨʠʡ ʨʦʜʘ Bacillus ʚʝʜʝʪʩʷ ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ: ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʛʝʥʥʦʡ ʠʥʞʝʥʝʨʠʠ, 

ʙʠʦʪʝʭʥʦʣʦʛʠʠ, ʘ ʪʘʢʞʝ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʅʘʢʦʧʣʝʥʥʳʝ 

ʟʥʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʨʝʠʤʫʱʝʩʪʚʘʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʨʦʜʘ 

Bacillus, ʢʘʢ ʧʨʦʜʫʮʝʥʪʦʚ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ: ʬʝʨʤʝʥʪʦʚ, 

ʘʥʪʠʙʠʦʪʠʢʦʚ, ʠʥʩʝʢʪʠʮʠʜʦʚ ʠ ʪʧ.  

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʬʠʟʠʦʣʦʛʦ ï 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʠʟʦʣʷʪʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʩ 
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ʧʦʚʝʨʭʥʦʩʪʠ ʙʠʦʨʘʟʣʘʛʘʝʤʳʭ ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʙʠʦʧʘʢʝʪ 

ʛʠʧʝʨʤʘʨʢʝʪʘ çʆôʢʝʡè). 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʅʘʯʘʣʴʥʳʡ ʵʪʘʧ ʨʘʙʦʪʳ - ʧʦʩʪʘʥʦʚʢʘ ʤʦʜʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ 

3-ʭ ʢʦʤʧʦʥʝʥʪʘʭ ʩʨʝʜʳ (ʧʦʯʚʘ, ʚʦʟʜʫʭ, ʚʦʜʘ), ʢʫʜʘ ʚʥʦʩʠʣʠ ʨʘʚʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʟʮʦʚ ʙʠʦʨʘʟʣʘʛʘʝʤʦʛʦ ʧʦʣʠʤʝʨʥʦʛʦ ʤʘʪʝʨʠʘʣʘ (12 ʰʪ., 

4*4ʩʤ). ʇʦʩʪʘʥʦʚʢʘ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʦʩʫʱʝʩʪʚʣʝʥʘ ʚ ʩʝʥʪʷʙʨʝ 2013 ʛʦʜʘ. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ɹʇʄ, ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʝʨʠʦʜʠʯʝʩʢʠʡ ʛʣʫʙʠʥʥʳʡ ʚʳʩʝʚ ʩʦ ʩʤʳʚʦʚ 

ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʨʘʟʣʠʯʥʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ (ʇɸ ï 

ʦʨʛʘʥʦʪʨʦʬʳ, ʏʘʧʝʢʘ - ʣʠʪʦʪʨʦʬʳ). ʀʟʫʯʘʣʠ ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʘ ʪʘʢ ʞʝ ʜʦʤʠʥʠʨʫʶʱʠʝ 

ʬʦʨʤʳ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʭʦʜʝ ʠʟʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, 

ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʙʠʦʨʘʟʣʘʛʘʝʤʦʛʦ ʧʦʣʠʤʝʨʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʜʦʤʠʥʠʨʫʶʱʠʤʠ ʦʢʘʟʘʣʠʩʴ 7 ʰʪʘʤʤʦʚ ʙʘʢʪʝʨʠʡ ʨʦʜʘ 

Bacillus. ʄʠʢʨʦʦʨʛʘʥʠʟʤʳ ʚʳʜʝʣʝʥʳ ʚ ʯʠʩʪʳʝ ʢʫʣʴʪʫʨʳ ʤʝʪʦʜʦʤ 

ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʧʝʨʝʩʝʚʘ ʥʘ ʩʢʦʰʝʥʥʳʡ ʧʠʪʘʪʝʣʴʥʳʡ ʘʛʘʨ.  

ʇʨʦʠʟʚʝʣʠ ʠʟʫʯʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʚʳʜʝʣʝʥʥʳʭ ʠʟʦʣʷʪʦʚ [3], ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ ʧʨʦʚʝʩʪʠ 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʫʶ ʚʠʜʦʚʫʶ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʜʘʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʘ 1 

ʌʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚʳʜʝʣʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 
ʇʨʠʟʥʘʢʠ ʐʪʘʤʤʳ 

1 2 3 4 5 

ʊʝʩʪ  ʥʘ  ʢʘʪʘʣʘʟʫ + + + + + 

ʆʙʨʘʟʦʚʘʥʠʝ ʢʠʩʣʦʪʳ ʠʟ ʛʣʶʢʦʟʳ - - + - - 

ʆʙʨʘʟʦʚʘʥʠʝ ʢʠʩʣʦʪʳ ʠʟ ʘʨʘʙʠʥʦʟʳ Ñ + + Ñ Ñ 

ʆʙʨʘʟʦʚʘʥʠʝ ʢʠʩʣʦʪʳ ʠʟ ʢʩʠʣʦʟʳ - Ñ - - - 

ʆʙʨʘʟʦʚʘʥʠʝ ʢʠʩʣʦʪʳ ʠʟ ʤʘʥʥʠʪʘ + + + - + 

ʆʙʨʘʟʦʚʘʥʠʝ ʠʥʜʦʣʘ + + - - + 

ɻʠʜʨʦʣʠʟ ʢʨʘʭʤʘʣʘ + + + + + 

ɻʠʜʨʦʣʠʟ ʢʘʟʝʠʥʘ + - + + + 

ɻʠʜʨʦʣʠʟ ʞʝʣʘʪʠʥʳ + + + + + 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʥʠʪʨʘʪʦʚ + + + + + 

ʆʙʨʘʟʦʚʘʥʠʝ ʬʝʥʠʣʘʣʘʥʠʥʜʝʟʘʤʠʥʘʟʳ Ñ - - - Ñ 

ɸʢʪʠʚʥʦʩʪʴ ʣʝʮʠʪʠʥʘʟʳ Ñ Ñ Ñ + Ñ 

ʈʦʩʪ ʥʘ ʩʨʝʜʝ ʩ 7% NaCl Ñ Ñ + + Ñ 

ʈʦʩʪ ʧʨʠ ʨʅ 5,7 + Ñ Ñ + + 

ʆʪʥʦʰʝʥʠʝ ʢ ʢʠʩʣʦʨʦʜʫ + + + + + 

ʆʪʥʦʰʝʥʠʝ ʢ ʪʝʤʧʝʨʘʪʫʨʝ + + + + + 

ʇʨʠʤʝʯʘʥʠʝ: ç-è ʦʪʩʫʪʩʪʚʠʝ ʩʚʦʡʩʪʚʘ, çÑè ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʦʷʚʣʝʥʠʝ 

ʩʚʦʡʩʪʚʘ, ç+è ʧʨʦʷʚʣʝʥʠʝ ʩʚʦʡʩʪʚʘ 
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ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʦ ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʷʭ ʚʳʜʝʣʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʨʦʜʘ Bacillus ʠ 

ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʪʘʙʣʠʮʝ çʉʫʤʤʘʨʥʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʣʷ ʫʧʨʦʱʝʥʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʙʘʢʪʝʨʠʡ ʨʦʜʘ 

Bacillusè ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʳʜʝʣʝʥʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ 5 ʚʠʜʘʤ.  

ʇʨʦʠʟʚʦʜʠʪʩʷ ʠʟʫʯʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʳʜʝʣʝʥʥʳʭ 

ʰʪʘʤʤʦʚ (ʦʪʥʦʰʝʥʠʝ ʢ ʨʘʟʣʠʯʥʳʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ, ʮʠʪʦʣʦʛʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ, ʢʨʠʚʘʷ ʨʦʩʪʘ).  
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ʉɽʂʎʀʗ 4. ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʥʘʫʢʠ 

 

ʋɼʂ  556.36 (470.45) 

ɹɹʂ  ɼ 89 (2ʈ-4 ɺ 0, 20) 

 

ɺʝʨʰʠʥʠʥʘ ɽʣʝʥʘ ʅʠʢʦʣʘʝʚʥʘ 

ʢʘʥʜʠʜʘʪ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨ rʛʝʦʛʨʘʬʠʠ  

ʠ ʛʝʦʵʢʦʣʦʛʠʠ, ʌɻɹʆʋ ɺʇʆ çɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ  

ʩʦʮʠʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʛ. ɺʦʣʛʦʛʨʘʜ, ʈʦʩʩʠʷ 

  

ɻɽʆɻʈɸʌʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ ʈʆɼʅʀʂʆɺ  

ʉɽʈɸʌʀʄʆɺʀʏʉʂʆɻʆ ʈɸʁʆʅɸ 

 

 ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʧʨʝʜʣʦʞʝʥ ʘʥʘʣʠʟ ʤʥʦʛʦʦʙʨʘʟʠʷ ʨʦʜʥʠʢʦʚ 

ʉʝʨʘʬʠʤʦʚʠʯʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʠʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʥʝʜʨʘʭ ɺʦʣʛʦʛʨʘʜʩʢʦʡ 

ʦʙʣʘʩʪʠ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʟʥʘʯʠʪʝʣʴʥʳʝ ʟʘʧʘʩʳ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, 

ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʧʠʪʴʝʚʳʭ ʮʝʣʝʡ. ʅʘʠʙʦʣʝʝ ʦʙʝʩʧʝʯʝʥʳ ʨʝʩʫʨʩʘʤʠ 

http://www.google.ru/search?hl=ru&tbo=p&tbm=bks&q=inauthor:%22%D0%98.%D0%92+%D0%90%D0%B2%D1%81%D1%8E%D0%BA%22
http://www.google.ru/search?hl=ru&tbo=p&tbm=bks&q=inauthor:%22%D0%9C.%D0%90+%D0%90%D0%BB%D1%8C-%D0%9D%D1%83%D1%80%D0%B8%22
http://www.google.ru/search?hl=ru&tbo=p&tbm=bks&q=inauthor:%22%D0%9C.%D0%90+%D0%90%D0%BB%D1%8C-%D0%9D%D1%83%D1%80%D0%B8%22
http://www.google.ru/search?hl=ru&tbo=p&tbm=bks&q=inauthor:%22%D0%9B.%D0%98+%D0%92%D0%BE%D1%80%D0%BE%D0%B1%D1%8C%D0%B5%D0%B2%D0%B0%22
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ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʧʠʪʴʝʚʦʛʦ ʢʘʯʝʩʪʚʘ ʩʝʚʝʨʥʳʝ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʝ ʨʘʡʦʥʳ 

ʦʙʣʘʩʪʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢ ʇʨʠʚʦʣʞʩʢʦ-ʍʦʧʸʨʩʢʦʤʫ 

ʘʨʪʝʟʠʘʥʩʢʦʤʫ ʙʘʩʩʝʡʥʫ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, 

ʯʪʦ ʤʥʦʛʠʝ ʠʟ ʠʟʫʯʝʥʥʳʭ ʥʘʤʠ ʨʦʜʥʠʢʦʚ ʥʝ ʦʙʫʩʪʨʦʝʥʳ, ʦʥʠ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʩʪʥʳʤ ʥʘʩʝʣʝʥʠʝʤ ʚ ʧʠʪʴʝʚʳʭ ʮʝʣʷʭ. ʇʨʠʰʣʦ ʚʨʝʤʷ, 

ʢʦʛʜʘ ʞʠʟʥʴ ʠ ʙʣʘʛʦʧʦʣʫʯʠʝ ʯʝʣʦʚʝʢʘ ʚ ʣʶʙʦʤ ʥʘʩʝʣʸʥʥʦʤ ʧʫʥʢʪʝ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʩʦʩʪʦʷʥʠʝʤ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʦʜʥʠʢ, ʚʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ, ʦʩʘʜʦʯʥʳʝ ʦʪʣʦʞʝʥʠʷ, 

ʨʘʟʛʨʫʟʢʘ ʚʝʨʭʦʚʦʜʢʠ, ʤʝʞʧʣʘʩʪʦʚʳʝ, ʥʘʧʦʨʥʳʝ, ʜʝʙʠʪ. 
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GEOGRAPHICAL FEATURES OF SPRINGS 

SERAFIMOVICHSKY AREA  

 

Summary: In article the analysis of variety of springs of the 

Serafimovichsky area and their geographical features of distribution across 

the studied territory are offered. The northern and northwest regions of area 

relating mainly to the Volga-Hopyorsky artesian basin are most provided 

with resources of underground waters of drinking quality. It should be noted 

that in spite of the fact that many of the springs studied by us aren't equipped, 

they are widely used by local population in the drinking purposes. Time 

when life and wellbeing of the person in any settlement are defined by water 

supply sources, a state of environment came. 

Keywords: spring, water-bearing horizon, sedimentary deposits, unloading 

of a verkhovodka, intersheeted, pressure head, spring output. 

 

ʉʝʨʘʬʠʤʦʚʠʯʩʢʠʡ ʨʘʡʦʥ ʨʘʩʧʦʣʦʞʝʥ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʦ ʦʙʝ ʩʪʦʨʦʥʳ ʨʝʢʠ ɼʦʥ. ʃʝʚʦʙʝʨʝʞʥʫʶ ʯʘʩʪʴ 

ʟʘʥʠʤʘʶʪ ɸʨʯʝʜʠʥʩʢʦ-ɼʦʥʩʢʠʝ ʧʝʩʢʠ, ʧʨʘʚʳʡ ʙʝʨʝʛ ï ɼʦʥʩʢʘʷ ʛʨʷʜʘ. 

ɻʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʪʝʨʨʠʪʦʨʠʠ ʦʙʫʩʣʦʚʣʝʥʳ ʛʝʦʣʦʛʦ-

ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠʝʤ, ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʨʝʣʴʝʬʘ ʠ ʢʣʠʤʘʪʦʤ. 

ʊʝʨʨʠʪʦʨʠʷ ʉʝʨʘʬʠʤʦʚʠʯʩʢʦʛʦ ʨʘʡʦʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʧʨʝʜʝʣʘʭ 

ʇʨʠʚʦʣʞʩʢʦ-ʍʦʧʸʨʩʢʦʛʦ ʠ ɼʦʥʝʮʢʦ-ɼʦʥʩʢʦʛʦ ʘʨʪʝʟʠʘʥʩʢʠʭ ʙʘʩʩʝʡʥʦʚ 

ʧʣʘʩʪʦʚʳʭ ʚʦʜ. ɻʨʘʥʠʮʘ ʤʝʞʜʫ ʵʪʠʤʠ ʜʚʫʤʷ ʙʘʩʩʝʡʥʘʤʠ ʧʨʦʭʦʜʠʪ ʧʦ 

ʨʝʢʝ ɼʦʥ, ʧʨʘʚʦʙʝʨʝʞʴʝ ʢʦʪʦʨʦʛʦ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʧʨʝʜʝʣʘʭ ɼʦʥʝʮʢʦ-

ɼʦʥʩʢʦʛʦ, ʘ ʣʝʚʦʙʝʨʝʞʴʝ ï ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʇʨʠʚʦʣʞʩʢʦ-

ʍʦʧʸʨʩʢʦʛʦ ʘʨʪʝʟʠʘʥʩʢʠʭ ʙʘʩʩʝʡʥʦʚ.  

ʇʦʜʟʝʤʥʳʝ ʚʦʜʳ ʧʨʠʫʨʦʯʝʥʳ ʢʦ ʚʩʝʤ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤ ʦʩʘʜʦʯʥʦʡ 

ʪʦʣʱʠ ʙʘʩʩʝʡʥʘ. ʈʘʩʯʣʝʥʝʥʥʦʩʪʴ ʨʝʣʴʝʬʘ ʠ ʙʣʠʟʢʦʝ ʟʘʣʝʛʘʥʠʝ ʢ 
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ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʦʧʨʦʥʠʮʘʝʤʳʭ ʧʦʨʦʜ ʩʦʟʜʘʶʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ 

ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʝʩʥʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʥʝʦʛʝʥʦʚʳʭ ʠ 

ʧʘʣʝʦʛʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ. ʈʘʟʛʨʫʟʢʘ ʧʝʨʚʳʭ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʜʦʣʠʥʘʤ ʙʦʣʴʰʠʭ ʠ ʤʘʣʳʭ ʨʝʢ. 

ɺʦʜʳ, ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ ʯʝʪʚʝʨʪʠʯʥʳʤ, ʥʝʦʛʝʥʦʚʳʤ ʠ ʧʘʣʝʦʛʝʥʦʚʳʤ 

ʧʦʨʦʜʘʤ, ʥʦʩʷʪ ʛʨʫʥʪʦʚʳʡ ʭʘʨʘʢʪʝʨ. ʂ ʦʩʘʜʦʯʥʳʤ ʦʪʣʦʞʝʥʠʷʤ ʤʝʟʦʟʦʷ, 

ʪʨʝʱʠʥʦʚʘʪʳʤ ʧʦʨʦʜʘʤ ʧʘʣʝʦʟʦʷ ï ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʝʞʧʣʘʩʪʦʚʳʝ, 

ʥʘʧʦʨʥʳʝ [1]. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʉʝʨʘʬʠʤʦʚʠʯʩʢʦʛʦ ʨʘʡʦʥʘ ʚ ʙʘʣʢʘʭ ɻʨʦʰʝʚʘ, 

ʆʣʴʰʘʥʢʘ, ʄʦʢʨʳʡ ʃʦʞʦʢ, ɸʣʬʸʨʢʠʥʘ, ɹʝʣʘʷ ʠ ʚ ʦʚʨʘʛʘʭ ʈʦʜʥʠʢʦʚʳʡ, 

ʉʨʝʜʥʠʡ, ʂʦʪʦʚ, ɻʨʫʰʝʚʩʢʠʡ, ʇʦʧʦʚ ʠ ʜʨ. ʠʤʝʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʨʦʜʥʠʢʠ (ʙʦʣʝʝ 50), ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʚʳʩʦʢʦʜʝʙʠʪʥʳʝ [3].  

ɺ ʥʝʜʘʣʸʢʦʤ ʧʨʦʰʣʦʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʘ ʙʳʣʦ ʤʥʦʛʦ ʨʦʜʥʠʢʦʚ 

ʠ ʢʦʣʦʜʮʝʚ, ʦʩʦʙʝʥʥʦ ʚ ʝʛʦ ʣʝʚʦʙʝʨʝʞʥʦʡ ʯʘʩʪʠ: ʌʦʤʠʥ ʢʦʣʦʜʝʮ, 

ʂʘʣʠʥʦʚ ʢʦʣʦʜʝʮ, ʢʦʣʦʜʝʮ ɸʨʝʩʪʘʥʪʩʢʠʡ, ʥʦ ʙʦʣʴʰʠʥʩʪʚʦ ʨʦʜʥʠʢʦʚ 

ʙʝʟʳʤʷʥʥʳʝ, ʘ, ʪʦ ʠ ʩʦʚʩʝʤ ʠʩʯʝʟʥʫʚʰʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʘʣʦ ʢʪʦ ʦ 

ʥʠʭ ʟʥʘʝʪ.  

ʈʦʜʥʠʢʠ ʚ ʛ. ʉʝʨʘʬʠʤʦʚʠʯʝ ʩʚʷʟʘʥʳ, ʚ ʦʩʥʦʚʥʦʤ, ʩ ʦʚʨʘʞʥʦ-

ʙʘʣʦʯʥʦʡ ʩʝʪʴʶ, ʢʦʪʦʨʘʷ ʪʷʥʝʪʩʷ ʯʝʨʝʟ ʛʦʨʦʜ ʧʦ ʫʣ. ʈʦʜʥʠʢʦʚʦʡ 

(ʨʘʥʴʰʝ ʟʜʝʩʴ ʙʠʣʠ ʨʦʜʥʠʢʠ) ʠ ʚʳʭʦʜʠʪ ʢ ɼʦʥʫ ʚ ʨʘʡʦʥʝ ʙʳʚʰʝʡ 

ʧʨʠʩʪʘʥʠ.  

ʈʦʜʥʠʢ ʂʦʣʴʮʝʚʦʡ (ɹʘʟʥʠʥʩʢʠʡ) ʥʘʭʦʜʠʪʩʷ ʥʘ ʦʢʨʘʠʥʝ ʛ. 

ʉʝʨʘʬʠʤʦʚʠʯʘ, ʨʷʜʦʤ ʩ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʪʨʘʩʩʦʡ. ʆʥ ʠʟʚʝʩʪʝʥ ʥʝ ʪʦʣʴʢʦ 

ʤʝʩʪʥʳʤ ʞʠʪʝʣʷʤ, ʥʦ ʠ ʧʨʦʝʟʞʘʶʱʠʤ ʤʠʤʦ ʪʫʨʠʩʪʘʤ. ʕʪʦʪ ʨʦʜʥʠʢ 

ʥʘʭʦʜʠʪʩʷ ʢʘʢ ʨʘʟ ʚ ʪʘʢʦʡ ʪʦʣʱʝ. 

ʅʘ ʣʠʥʠʠ ʪʦʡ ʞʝ ʨʘʟʣʦʤʥʦʡ ʟʦʥʳ, ʚ ʯʝʨʪʝ ʛʦʨʦʜʘ, ʚ ʦʚʨʘʛʝ ʇʪʘʭʠʥ 

ʨʘʩʧʦʣʦʞʝʥ ʨʦʜʥʠʢ ɸʥʠʩʦʚʢʘ, ʚʦʜʳ ʢʦʪʦʨʦʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠ ʚ 

ʧʠʪʴʝʚʳʭ ʮʝʣʷʭ, ʠ ʜʣʷ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʫʞʜ, ʪʘʢ ʢʘʢ ʦʥ ʠʤʝʝʪ ʚʳʩʦʢʠʡ 

ʜʝʙʠʪ. ɺʦʟʣʝ ʵʪʦʛʦ ʨʦʜʥʠʢʘ ʜʦ ʨʝʚʦʣʶʮʠʠ (1917 ʛ.) ʙʳʣ ʚʠʥʦ-ʚʦʜʦʯʥʳʡ 

ʟʘʚʦʜ, ʥʳʥʝ ʪʝʭʥʠʢʫʤ. ʇʦ ʩʚʠʜʝʪʝʣʴʩʪʚʘʤ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ, ʘʥʠʩʦʚʫʶ 

ʚʦʜʢʫ, ʠʟʛʦʪʦʚʣʝʥʥʫʶ ʥʘ ʚʦʜʝ ʵʪʦʛʦ ʨʦʜʥʠʢʘ, ʧʦʩʪʘʚʣʷʣʠ ʢ ʮʘʨʩʢʦʤʫ 

ʜʚʦʨʫ. 

ɽʩʪʴ ʝʱʸ ʦʜʥʘ ʣʠʥʠʷ, ʨʦʜʥʠʢʠ ʧʦ ʥʝʡ ʚʳʭʦʜʷʪ ʚ ʥʝʙʦʣʴʰʦʤ ʦʚʨʘʛʝ, 

ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʯʫʪʴ ʚʳʰʝ ʧʦ ʪʝʯʝʥʠʶ ɼʦʥʘ, ʥʝʜʘʣʝʢʦ ʦʪ 

ʭʣʝʙʦʧʨʠʸʤʥʦʛʦ ʧʫʥʢʪʘ, ʠ ʜʘʣʝʝ ʧʦ ʚʩʝʤʫ ʩʢʣʦʥʫ ʜʦ ʦʚʨʘʛʘ ʍʦʣʦʜʥʦʛʦ ʠ 

ʤʦʥʘʩʪʳʨʷ. ɻʠʜʨʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʥʘ ʵʪʦʤ ʩʢʣʦʥʝ ʦʩʣʦʞʥʷʝʪʩʷ 

ʪʝʤ, ʯʪʦ ʟʜʝʩʴ ʧʨʦʠʩʭʦʜʠʪ ʘʢʪʠʚʥʘʷ ʨʘʟʛʨʫʟʢʘ ʚʝʨʭʦʚʦʜʢʠ.  

ɾʠʪʝʣʠ ʭ. ɹʦʣʴʰʦʛʦ ʠʩʧʦʣʴʟʫʶʪ ʚʦʜʫ ʠʟ ʉʚʝʥʪʦʚʩʢʦʛʦ ʨʦʜʥʠʢʘ. 

ʍʫʪʦʨʷʥʝ ʫʭʘʞʠʚʘʶʪ ʟʘ ʥʠʤ, ʥʝ ʜʘʶʪ ʝʤʫ ʟʘʠʣʠʪʴʩʷ. ʂ ʨʦʜʥʠʢʫ 

ʩʦʦʨʫʞʝʥʳ ʩʪʫʧʝʥʴʢʠ. ɺ ʥʘʯʘʣʝ 50-ʭ ʛʛ. XX ʚ. ɸʣʝʢʩʝʡ ɺʘʩʠʣʴʝʚʠʯ 

ʉʚʝʥʪʦʢ ʧʦʩʪʨʦʠʣ ʚʦʟʣʝ ʵʪʦʛʦ ʨʦʜʥʠʢʘ ʜʦʤ. ɺ 60-ʭ ʛʛ. ɸʣʝʢʩʝʡ 

ɺʘʩʠʣʴʝʚʠʯ ʦʙʫʩʪʨʦʠʣ ʨʦʜʥʠʢ: ʩʜʝʣʘʣ ʢʦʣʦʜʝʮ, ʩʢʦʥʩʪʨʫʠʨʦʚʘʣ 

çʞʫʨʘʚʝʣʴè ʠ ʧʦʩʪʨʦʠʣ ʜʣʷ ʥʝʛʦ çʜʦʤʠʢè. ʕʪʦʪ ʢʦʣʦʜʝʮ ʩʫʱʝʩʪʚʫʝʪ ʠ ʚ 
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ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʠ ʭʦʪʷ ɸʣʝʢʩʝʶ ɺʘʩʠʣʴʝʚʠʯʫ ʫʞʝ ʟʘ 80 ʣʝʪ, ʦʥ ʧʦ-

ʧʨʝʞʥʝʤʫ ʩʣʝʜʠʪ ʟʘ ʢʦʣʦʜʮʝʤ. 

ʉʝʣʠʚʘʥʦʚʩʢʠʡ ʨʦʜʥʠʢ, ʧʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫ ʤʝʩʪʥʳʭ ʩʪʘʨʦʞʠʣʦʚ, 

ʧʨʦʙʠʣʩʷ ʩʢʚʦʟʴ ʟʝʤʥʫʶ ʪʦʣʱʫ, ʚ 30-ʭ ʛʛ. XX ʚ. ɺ 60-ʭ ʛʛ. ʵʪʦʪ ʨʦʜʥʠʢ 

ʥʘʟʳʚʘʣʠ çʌʠʣʠʘʣʦʚʩʢʠʤè. ʉ 1972 ʛ. ʨʦʜʥʠʢ ʩʪʘʣʠ ʥʘʟʳʚʘʪʴ 

ʉʝʣʠʚʘʥʦʚʩʢʠʤ, ʧʦʪʦʤʫ ʯʪʦ ɺʝʥʠʘʤʠʥ ʄʠʭʘʡʣʦʚʠʯ ʉʝʣʠʚʘʥʦʚ 

ʦʙʫʩʪʨʦʠʣ ʵʪʦʪ ʨʦʜʥʠʢ: ʪʝʧʝʨʴ ʦʥ ʟʘʱʠʱʸʥ ʜʝʨʝʚʷʥʥʳʤ ʩʦʦʨʫʞʝʥʠʝʤ, 

ʠʤʝʝʪ ʪʨʫʙʫ, ʚʦʜʘ ʧʦ ʢʦʪʦʨʦʡ ʧʦʧʘʜʘʝʪ ʥʘ ʞʝʣʦʙ, ʘ ʟʘʪʝʤ ʚʧʘʜʘʝʪ ʚ ʨʝʢʫ 

ʎʫʮʢʘʥ. ʈʦʜʥʠʢ ʩʫʱʝʩʪʚʫʝʪ ʠ ʧʦ ʩʝʡ ʜʝʥʴ, ʤʝʩʪʥʳʝ ʞʠʪʝʣʠ ʢʨʫʛʣʳʡ ʛʦʜ 

ʙʝʨʫʪ ʠʟ ʥʝʛʦ ʚʦʜʫ. 

çʉʝʨʝʙʨʷʥʳʡè ʨʦʜʥʠʢ ʨʘʩʧʦʣʦʞʝʥ ʧʨʠʤʝʨʥʦ ʚ 10-12 ʢʤ ʦʪ ʭ. 

ʉʨʝʜʥʝʮʘʨʠʮʳʥʩʢʦʛʦ, ʚ ʟʘʨʦʩʰʝʡ ʢʫʩʪʘʨʥʠʢʦʤ ʙʘʣʢʝ. ʄʝʩʪʥʳʝ ʞʠʪʝʣʠ 

ʩʯʠʪʘʶʪ, ʯʪʦ ʚ ʚʦʜʝ ʩʦʜʝʨʞʘʪʩʷ ʠʦʥʳ ʩʝʨʝʙʨʘ, ʧʦ ʠʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫ ʚʦʜʘ, 

ʥʘʙʨʘʥʥʘʷ ʚ ʧʦʩʫʜʫ, ʥʝ ʧʦʨʪʠʪʩʷ ʜʦʣʛʦʝ ʚʨʝʤʷ. ʉʪʘʨʦʞʠʣʳ 

ʨʘʩʩʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʘ ʂʨʝʱʝʥʠʝ ʫ ʨʦʜʥʠʢʘ ʚʳʩʪʨʘʠʚʘʝʪʩʷ ʙʦʣʴʰʘʷ 

ʦʯʝʨʝʜʴ, ʧʘʣʦʤʥʠʢʠ ʧʨʠʝʟʞʘʶʪ ʠʟ ʩʦʩʝʜʥʠʭ ʨʘʡʦʥʦʚ ʦʙʣʘʩʪʠ, ʯʪʦʙʳ 

ʥʘʙʨʘʪʴ ʵʪʦʡ ʚʢʫʩʥʦʡ ʠ ʣʝʯʝʙʥʦʡ ʚʦʜʳ. 

ʈʷʜʦʤ ʩ ʭ. ʌʦʤʠʭʠʥʩʢʠʤ ʥʘʭʦʜʠʪʩʷ ʂʦʪʦʚ ʨʦʜʥʠʢ. ɿʜʝʩʴ ʤʦʞʥʦ ʠ 

ʠʩʧʠʪʴ ʚʦʜʳ, ʠ ʠʩʢʫʧʘʪʴʩʷ. ʄʝʩʪʦ ʚʳʭʦʜʘ ʨʦʜʥʠʢʘ ʦʯʝʥʴ ʞʠʚʦʧʠʩʥʦʝ. 

ɺ ʨʘʡʦʥʝ ʭ. ʊʨʷʩʠʥʦʚʩʢʠʡ ʨʘʩʧʦʣʦʞʝʥ ʠʥʪʝʨʝʩʥʳʡ ʚʦʜʦʸʤ, 

ʦʙʨʘʟʦʚʘʥʥʳʡ ʧʫʪʸʤ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥʳ ï ʦʟʝʨʦ ʉʦʣʸʥʝʥʴʢʦʝ. ʂʦʛʜʘ-ʪʦ 

ʛʝʦʣʦʛʠ ʧʨʦʙʫʨʠʣʠ ʟʜʝʩʴ ʩʢʚʘʞʠʥʫ, ʠʟ ʢʦʪʦʨʦʡ ʟʘʙʠʣ ʬʦʥʪʘʥ, ʢʘʢ 

ʦʢʘʟʘʣʦʩʴ, ʣʝʯʝʙʥʦʡ ʚʦʜʳ, ʙʦʛʘʪʦʡ ʩʦʣʷʤʠ ʞʝʣʝʟʘ, ʧʨʠʜʘʶʱʠʤʠ ʝʡ 

ʭʘʨʘʢʪʝʨʥʳʡ ʚʢʫʩ ʠ ʞʝʣʪʦʚʘʪʳʡ ʮʚʝʪ.  

ʄʥʦʛʦ ʨʦʜʥʠʢʦʚ ʚ ʭ. ɹʦʙʨʦʚʩʢʠʡ-2. ʉʪʘʨʝʡʰʠʝ ʞʠʪʝʣʠ ʵʪʦʛʦ 

ʭʫʪʦʨʘ ʇʝʨʩʠʢʦʚ ʌʝʜʦʨ ɸʣʝʢʩʝʝʚʠʯ ʠ ʉʠʜʦʨʦʚ ɸʣʝʢʩʘʥʜʨ ʄʠʭʘʡʣʦʚʠʯ 

ʨʘʩʩʢʘʟʘʣʠ ʦ ʪʦʤ, ʯʪʦ ʨʦʜʥʠʢʠ ʟʜʝʩʴ ʠʤʝʶʪ ʚʝʢʦʚʫʶ ʠʩʪʦʨʠʶ. ɺ ʜʘʣʸʢʠʝ 

ʚʨʝʤʝʥʘ ʟʜʝʩʴ ʥʝ ʙʳʣʦ ʜʝʨʝʚʴʝʚ, ʘ ʙʳʣʠ ʦʛʦʨʦʜʳ ʩ ʢʦʣʦʜʮʘʤʠ. ɼʝʨʝʚʴʷ 

ʩʪʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʩ 1972 ʛ., ʚʦʜʳ ʚ ʵʪʦ ʚʨʝʤʷ ʩʪʘʣʦ ʙʦʣʴʰʝ. ʆʜʠʥ 

ʠʩʪʦʯʥʠʢ ʥʘʭʦʜʠʪʩʷ ʚ ʥʝʙʦʣʴʰʦʡ ʙʘʣʢʝ. ʉʝʚʝʨʥʘʷ ʵʢʩʧʦʟʠʮʠʷ ʩʢʣʦʥʘ 

ʙʘʣʢʠ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʠ ʢʨʫʪʘʷ, ʶʞʥʘʷ ï ʥʠʟʢʘʷ ʠ ʧʦʣʦʛʘʷ. ʆʯʝʚʠʜʥʦ, ʯʪʦ 

ʚʦʜʘ ʨʦʜʥʠʢʘ ʚʳʩʪʫʧʘʝʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ, ʩʢʘʧʣʠʚʘʷʩʴ ʚ ʚʦʜʦʥʦʩʥʦʤ 

ʛʦʨʠʟʦʥʪʝ, ʩʦʩʪʦʷʱʝʤ ʠʟ ʧʝʩʢʘ, ʚʦʜʦʫʧʦʨʥʳʤ ʩʣʦʝʤ ʷʚʣʷʶʪʩʷ ʛʣʠʥʳ. 

ɺʦʜʘ ʚʳʪʝʢʘʝʪ ʩʧʦʢʦʡʥʦ, ʙʝʟ ʥʘʧʦʨʘ. ʈʫʯʝʡ, ʦʙʨʘʟʦʚʘʥʥʳʡ ʚʦʜʘʤʠ 

ʨʦʜʥʠʢʘ, ʚʧʘʜʘʝʪ ʚ ʨ. ɼʦʥ. 

ʅʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʭ. ɹʦʙʨʦʚʩʢʠʡ-2, ʥʝʜʘʣʝʢʦ ʦʪ ʚʲʝʟʜʘ ʚ ʭʫʪʦʨ, ʧʦ 

ʢʨʘʶ ʧʨʘʚʦʛʦ ʙʝʨʝʛʘ ʥʘʭʦʜʠʪʩʷ ʙʝʟʳʤʷʥʥʳʡ ʠʩʪʦʯʥʠʢ. ʆʥ ʦʙʨʘʟʦʚʘʣʩʷ 

ʪʘʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ. ʅʘ ʜʥʝ ʙʘʣʢʠ, ʨʘʟʜʝʣʷʶʱʠʡ ʭʫʪʦʨ ʥʘ ʜʚʝ 

ʯʘʩʪʠ, ʥʘʰʣʠ ʚʳʭʦʜ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʤʥʦʞʝʩʪʚʦ ʨʦʜʥʠʢʦʚ. ɺʦʜʘ, ʩʪʝʢʘʷ 

ʨʫʯʴʷʤʠ, ʧʦ ʭʦʜʫ ʩʚʦʝʛʦ ʪʝʯʝʥʠʷ ʠ ʧʠʪʘʷʩʴ ʜʨʫʛʠʤʠ ʨʦʜʥʠʢʘʤʠ, ʚʧʘʜʘʝʪ 

ʚ ʨʝʢʫ ɼʦʥ. 

ɺ ʦʩʥʦʚʘʥʠʠ ʚʳʩʦʢʦʛʦ ʩʢʣʦʥʘ ʙʝʟʳʤʷʥʥʦʡ ʙʘʣʢʠ, ʩ ʣʝʚʦʡ ʩʪʦʨʦʥʳ 

ʨʘʩʧʦʣʦʞʝʥ ʝʱʸ ʦʜʠʥ ʨʦʜʥʠʢ, ʥʝ ʠʤʝʶʱʠʡ ʥʘʟʚʘʥʠʷ. ʆʥ ʦʙʫʩʪʨʦʝʥ, 

ʚʦʜʳ ʨʦʜʥʠʢʘ ʚʳʭʦʜʷʪ ʠʟ ʧʣʘʩʪʠʢʦʚʦʡ ʪʨʫʙʳ, ʢʦʪʦʨʘʷ ʚʩʪʨʦʝʥʘ ʚ 
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ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʢʣʦʥʘ. ʏʝʨʝʟ ʙʘʣʢʫ, ʟʘʧʦʣʥʝʥʥʫʶ ʚʦʜʦʡ, ʩʦʦʨʫʞʝʥ ʤʦʩʪ. 

ʂ ʠʩʪʦʯʥʠʢʫ ʚʝʜʫʪ ʜʝʨʝʚʷʥʥʳʝ ʩʪʫʧʝʥʴʢʠ. ɿʜʝʩʴ ʞʝ, ʥʝʜʘʣʝʢʦ ʦʪ 

ʨʦʜʥʠʢʘ ʠʤʝʝʪʩʷ ʝʱʝ ʜʚʘ ʚʳʭʦʜʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʥʘ ʟʝʤʥʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ.  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʩʪ. ʋʩʪʴ-ʍʦʧʸʨʩʢʦʡ ʨʘʩʧʦʣʦʞʝʥʦ ʧʷʪʴ ʨʦʜʥʠʢʦʚ. 

ɺʦʜʳ ʵʪʠʭ ʨʦʜʥʠʢʦʚ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʩʪʥʳʤʠ ʞʠʪʝʣʷʤʠ. 

ʅʘ ʶʛʝ ʭ. ʆʪʨʦʞʢʠ ʨʘʩʧʦʣʦʞʝʥ ɸʛʝʝʚʩʢʠʡ ʨʦʜʥʠʢ. ʉʣʠʚʘʷʩʴ ʚ ʦʜʠʥ 

ʦʙʱʠʡ ʨʫʯʝʡ, ʨʦʜʥʠʢ ʚʧʘʜʘʝʪ ʚ ʇʘʥʩʢʦʝ ʦʟʝʨʦ. ɽʱʸ ʚ XIX  ʚ. ʟʜʝʩʴ 

ʧʨʦʞʠʚʘʣʘ ʩʝʤʴʷ ɸʛʝʝʚʘ, ʠʤʝʥʥʦ ʦʥʠ ʠ ʩʬʦʨʤʠʨʦʚʘʣʠ ʦʟʝʨʦ ʥʘ ʤʝʩʪʝ 

ʚʦʜʦʩʙʦʨʘ. ʈʦʜʥʠʢ ʥʠʩʭʦʜʷʱʠʡ, ʚʦʜʘ ʚʳʪʝʢʘʝʪ ʩʧʦʢʦʡʥʦ. ʀʟ ʦʜʥʦʛʦ 

ʨʦʜʥʠʢʘ ʚʦʜʫ ʧʠʪʴ ʥʝʣʴʟʷ, ʦʥʘ ʠʤʝʝʪ ʞʝʣʪʦʚʘʪʳʡ ʥʘʣʸʪ, ʥʝʧʨʠʷʪʥʳʡ 

ʟʘʧʘʭ ʠ ʛʦʨʴʢʦʚʘʪʳʡ ʧʨʠʚʢʫʩ. ʈʦʜʥʠʢʠ ʥʝ ʦʙʫʩʪʨʦʝʥʳ ʠ ʟʘʙʨʦʰʝʥʳ. ʇʦ 

ʙʝʨʝʛʘʤ ʇʘʥʩʢʦʛʦ ʦʟʝʨʘ ʧʨʦʠʟʨʘʩʪʘʝʪ ʦʣʴʭʘ, ʠʚʘ, ʜʫʙ. 

ɺ ʶʞʥʦʡ ʯʘʩʪʠ ʭ. ʆʪʨʦʞʢʠ ʨʘʩʧʦʣʦʞʝʥ ɹʫʜʳʣʴʩʢʠʡ ʨʦʜʥʠʢ, 

ʠʟʚʝʩʪʥʳʡ ʩ XIX  ʚ. ʆʥ ʦʙʫʩʪʨʦʝʥ ʚ ʚʠʜʝ ʜʝʨʝʚʷʥʥʦʛʦ ʩʨʫʙʘ ʩ ʦʪʢʠʜʥʦʡ 

ʢʨʳʰʢʦʡ, ʧʨʝʜʦʭʨʘʥʷʶʱʝʡ ʟʝʨʢʘʣʦ ʚʦʜʳ ʦʪ ʚʥʝʰʥʠʭ ʟʘʛʨʷʟʥʝʥʠʡ. 

ʈʦʜʥʠʢ ʥʠʩʭʦʜʷʱʠʡ, ʚʦʜʘ ʚʳʪʝʢʘʝʪ ʩʧʦʢʦʡʥʦ. ɺʝʩʥʦʡ ʜʝʙʠʪ ʨʦʜʥʠʢʘ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʣʝʪʦʤ ʫʨʦʚʝʥʴ ʚʦʜʳ ʚ ʩʨʫʙʝ ʧʦʥʠʞʘʝʪʩʷ. ʊʝʤʧʝʨʘʪʫʨʘ 

ʚʦʜʳ ʧʦʩʪʦʷʥʥʘʷ 5-6Üʉ. ɺʦʜʘ ʚ ʥʸʤ ʧʨʦʟʨʘʯʥʘʷ, ʚʢʫʩʥʘʷ, ʙʝʟ ʟʘʧʘʭʘ. 

ʈʷʜʦʤ ʩ ʨʦʜʥʠʢʦʤ ʧʨʦʠʟʨʘʩʪʘʝʪ ʚʝʢʦʚʘʷ ʚʝʨʙʘ.  

ʉʣʝʜʫʶʱʠʡ ʙʝʟʳʤʷʥʥʳʡ ʨʦʜʥʠʢ ʥʘʭʦʜʠʪʩʷ ʦʢʦʣʦ ʜʦʨʦʛʠ ʠʟ ʭ. 

ʆʪʨʦʞʢʠ, ʚ ʙʳʣʳʝ ʚʨʝʤʝʥʘ ʤʝʩʪʥʳʝ ʞʠʪʝʣʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʝʛʦ ʚʦʜʳ ʚ 

ʧʠʪʴʝʚʳʭ ʮʝʣʷʭ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʦʜʥʠʢ ʟʘʙʨʦʰʝʥ ʠ ʥʝʧʨʠʛʦʜʝʥ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʝʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʫʩʪʨʦʡʩʪʚʘ. 

ɺʦʜʫ ʝʛʦ ʥʝ ʠʩʧʦʣʴʟʫʶʪ.   

ʄʝʨʢʫʣʦʚʩʢʠʝ ʨʦʜʥʠʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʝʜʘʣʝʢʦ ʦʪ ʫʩʘʜʴʙʳ 

ʄʝʨʢʫʣʦʚʳʭ, ʦʪʯʝʛʦ ʠ ʧʦʣʫʯʠʣʠ ʩʚʦʸ ʥʘʟʚʘʥʠʝ. ʈʦʜʥʠʢ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ 

ʚʳʭʦʜʦʚ ʥʘ ʟʝʤʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʪʦʣʴʢʦ ʦʜʠʥ ʠʟ ʥʠʭ ʦʙʫʩʪʨʦʝʥ ʚ ʚʠʜʝ 

ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʪʨʫʙʳ. ʈʦʜʥʠʢ ʥʠʩʭʦʜʷʱʠʡ, ʜʝʙʠʪ ʝʛʦ ʥʠʟʢʠʡ. ɺʧʘʜʘʝʪ ʚ 

ʦʟʝʨʦ ɻʫʩʳʥʢʫ. 

ʍʦʚʘʡʩʢʠʝ ʨʦʜʥʠʢʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʭ. ʆʪʨʦʞʢʠ. 

ʉʦʙʠʨʘʷ ʚʦʜʳ ʚ ʝʜʠʥʳʡ ʨʫʯʝʡ, ʦʥ ʚʧʘʜʘʝʪ ʚ ʦʟʝʨʦ ɻʫʩʳʥʢʫ. ɺʦʜʘ ʚ 

ʨʦʜʥʠʢʝ ʧʨʦʟʨʘʯʥʘʷ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʤʝʩʪʥʳʤ ʥʘʩʝʣʝʥʠʝʤ ʚ ʧʠʪʴʝʚʳʭ 

ʮʝʣʷʭ. 

ʉʣʝʜʫʶʱʠʡ ʨʦʜʥʠʢ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʳʚʰʝʡ ʫʩʘʜʴʙʳ 

ɹʘʪʳʨʝʚʘ. ɺʦʟʣʝ ʨʦʜʥʠʢʘ ʧʨʦʠʟʨʘʩʪʘʝʪ ʚʝʢʦʚʘʷ ʚʝʨʙʘ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʘʣʸʢʦʤ ʧʨʦʰʣʦʤ ʨʦʜʥʠʢʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʨʫʙ 

ʩʛʥʠʣ ʠ ʚʦʜʫ ʨʦʜʥʠʢʘ ʥʝ ʠʩʧʦʣʴʟʫʶʪ. 

ɺʩʝ ʨʦʜʥʠʢʠ ʨʘʡʦʥʘ ʫʩʣʦʚʥʦ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: 

ʚʦʜʦʩʙʦʨʥʠʢʠ, ʠ ʦʜʠʥʦʯʥʳʝ ʨʦʜʥʠʢʠ. ɺʦʜʦʩʙʦʨʥʠʢʠ ï ʵʪʦ ʪʝ ʨʦʜʥʠʢʠ, 

ʢʦʪʦʨʳʝ ʚʳʭʦʜʷʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʟʝʤʣʠ ʛʨʫʧʧʘʤʠ, ʚ ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʪʘʭ 

ʥʝʜʘʣʝʢʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʂʘʢ ʧʨʘʚʠʣʦ, ʵʪʦ ʚʦʩʭʦʜʷʱʠʝ ʨʦʜʥʠʢʠ. ʆʙʳʯʥʦ, 

ʦʙʲʝʜʠʥʷʷʩʴ ʚ ʦʜʥʦ ʨʫʩʣʦ, ʚʦʜʘ, ʥʘʢʘʧʣʠʚʘʷʩʴ, ʦʙʨʘʟʫʝʪ ʚʦʜʦʝʤ ï 

ʦʟʝʨʢʦ. ʅʘ ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʚʦʜʦʸʤʘʭ, 
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ʦʙʨʘʟʦʚʘʥʥʳʭ ʨʦʜʥʠʢʘʤʠ ʨʘʥʴʰʝ ʩʪʘʚʠʣʠ ʤʝʣʴʥʠʮʳ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: 

ɸʛʝʝʚʩʢʠʝ, ʌʦʬʠʣʦʚʩʢʠʝ, ʄʝʨʢʫʣʦʚʩʢʠʝ, ʍʦʚʘʡʩʢʠʝ ʠ ʄʘʭʦʨʠʥʦ 

ʙʦʣʦʪʦ. ʀʭ ʚʦʜʳ ʧʠʪʘʶʪ ʤʝʩʪʥʳʝ ʦʟʝʨʘ: ʇʘʥʩʢʦʝ, ʝʨʠʢ ʂʨʫʪʦʙʝʨʝʛʠ, 

ɻʫʩʳʥʢʘ, ʉʘʨʤʘ ʠ ʂʥʷʞʥʦʝ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʵʪʠ ʝʨʠʢʠ, ʚʧʘʜʘʶʪ ʚ ɼʦʥ. 

ʆʜʠʥʦʯʥʳʝ ʨʦʜʥʠʢʠ ï ʵʪʦ ʨʦʜʥʠʢʠ, ʚʳʭʦʜʷʱʠʝ ʥʘ ʟʝʤʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ 

ʧʦ ʦʜʥʦʤʫ. ʅʘ ʥʠʭ ʦʙʳʯʥʦ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʩʨʫʙʳ, ʢʘʧʪʘʞʠ ʠ ʪ.ʜ. ʕʪʦ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʥʠʩʭʦʜʷʱʠʝ ʨʦʜʥʠʢʠ, ʦʥʠ ʠʤʝʶʪ ʩʧʦʢʦʡʥʳʡ ʭʘʨʘʢʪʝʨ, 

ʧʦʩʪʦʷʥʥʳʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ 5-6ÜC.  

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʥʘʤʠ ʨʦʜʥʠʢʦʚ ʉʝʨʘʬʠʤʦʚʠʯʩʢʦʛʦ 

ʨʘʡʦʥʘ ʥʝ ʦʙʫʩʪʨʦʝʥʳ, ʟʘʙʨʦʰʝʥʳ, ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʭ ʚʦʜʳ ʥʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʠʪʴʝʚʳʭ ʮʝʣʷʭ. ʕʪʠ ʨʦʜʥʠʢʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʟʣʠʚʘʷʩʴ 

ʥʘ ʨʘʚʥʠʥʥʳʭ ʫʯʘʩʪʢʘʭ, ʧʨʠʚʦʜʷʪ ʢ ʟʘʙʦʣʘʯʠʚʘʥʠʶ ʠʣʠ ʩʣʠʚʘʷʩʴ ʩ 

ʜʨʫʛʠʤʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʨʦʜʥʠʢʘʤʠ, ʦʙʨʘʟʫʶʪ ʨʫʯʴʠ, ʢʦʪʦʨʳʝ 

ʚʧʘʜʘʶʪ ʚ ʨʝʢʠ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʠʟʫʯʝʥʥʳʭ ʥʘʤʠ ʨʦʜʥʠʢʦʚ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʠʪʴʝʚʳʭ ʮʝʣʷʭ, ʠ ʧʦʩʣʝ ʵʪʦʛʦ ʠʭ ʦʙʫʩʪʨʦʠʪʴ, 

ʧʦʩʨʝʜʩʪʚʦʤ ʢʘʧʪʠʨʦʚʘʥʠʷ. ʄʥʦʛʠʝ ʨʦʜʥʠʢʠ ʚ ʙʳʣʳʝ ʚʨʝʤʝʥʘ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʝʩʪʥʳʤ ʥʘʩʝʣʝʥʠʝʤ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʥʝ ʪʦʣʴʢʦ 

ʨʘʩʩʢʘʟʳ ʤʝʩʪʥʳʭ ʩʪʘʨʦʞʠʣʦʚ, ʥʦ ʠ ʚʝʢʦʚʳʝ ʚʝʨʙʳ, ʨʘʩʪʫʱʠʝ ʫ ʠʩʪʦʢʦʚ 

ʤʥʦʛʠʭ ʨʦʜʥʠʢʦʚ. ɺʝʜʴ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʚ ʜʘʣʝʢʦʤ ʧʨʦʰʣʦʤ, ʧʨʠ 

ʦʙʥʘʨʫʞʝʥʠʠ ʠ ʦʙʫʩʪʨʦʡʩʪʚʝ ʨʦʜʥʠʢʘ ʫ ʝʛʦ ʠʩʪʦʢʘ, ʧʦ ʦʙʳʯʘʶ ʢʘʟʘʢʦʚ, 

ʚʳʩʘʞʠʚʘʣʘʩʴ ʦʩʚʷʱʸʥʥʘʷ ʚʝʨʙʘ. ʊʘʢ, ʙʣʘʛʦʜʘʨʷ ʦʙʳʯʘʶ, ʧʫʪʥʠʢ ʤʦʛ 

ʫʟʥʘʪʴ, ʛʜʝ ʤʦʞʥʦ ʠʩʧʠʪʴ ʚʦʜʳ. 

ʈʦʜʥʠʢʦʚʘʷ ʚʦʜʘ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘʩʝʣʝʥʠʝʤ. ʆʙʫʩʪʨʦʡʩʪʚʦ 

ʨʦʜʥʠʢʦʚ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʠʭ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʩʦʩʪʦʷʥʠʠ ʪʨʝʙʫʝʪ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʠ ʜʦʣʞʥʳ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 

ʘʜʤʠʥʠʩʪʨʘʮʠʝʡ ʨʘʡʦʥʘ. 

ɺ ʥʝʜʨʘʭ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʟʘʧʘʩʳ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʧʠʪʴʝʚʳʭ ʮʝʣʝʡ. ʅʘʠʙʦʣʝʝ 

ʦʙʝʩʧʝʯʝʥʳ ʨʝʩʫʨʩʘʤʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʧʠʪʴʝʚʦʛʦ ʢʘʯʝʩʪʚʘ ʩʝʚʝʨʥʳʝ ʠ 

ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʝ ʨʘʡʦʥʳ ʦʙʣʘʩʪʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢ 

ʇʨʠʚʦʣʞʩʢʦ-ʍʦʧʸʨʩʢʦʤʫ ʘʨʪʝʟʠʘʥʩʢʦʤʫ ʙʘʩʩʝʡʥʫ. ʇʨʠʰʣʦ ʚʨʝʤʷ, 

ʢʦʛʜʘ ʞʠʟʥʴ ʠ ʙʣʘʛʦʧʦʣʫʯʠʝ ʯʝʣʦʚʝʢʘ ʚ ʢʘʞʜʦʤ ʥʘʩʝʣʸʥʥʦʤ ʧʫʥʢʪʝ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʩʦʩʪʦʷʥʠʝʤ ʦʢʨʫʞʘʶʱʝʡ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɼʦʢʣʘʜ ʦ ʩʦʩʪʦʷʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ɺʦʣʛʦʛʨʘʜʩʢʦʡ 

ʦʙʣʘʩʪʠ ʚ 2012 ʛʦʜʫ. ï ɻʦʩ. ʂʦʤ. ʧʦ ʦʭʨʘʥʝ ʦʢʨ. ʩʨʝʜʳ ɺʦʣʛ. 

ʦʙʣʘʩʪʠ/ʇʦʜ ʨʝʜ. ɺ.ʅ. ʂʦʣʝʩʦʚʘ. ï ɺʦʣʛʦʛʨʘʜ, 2013. 

2. ʈʦʜʥʠʢʠ ʠ ʨʝʢʠ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ/ʄʦʥʦʛʨʘʬʠʷ/ɺ.ɸ. ɹʨʳʣʝʚ, 

ʅ.ɸ. ʉʘʤʫʩʴ, ɽ.ʅ. ʉʣʘʚʛʦʨʦʜʩʢʘʷ; ɺʆʂʄ. ï ɺʦʣʛʦʛʨʘʜ: ʄʠʭʘʠʣ, 2007 

(ʆʆʆ çɸʨʪ ʣʠʥʠʷè). ï 200 ʩ. 
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3. ʉʣʘʚʛʦʨʦʜʩʢʘʷ ɽ.ʅ. ɻʠʜʨʦʩʝʪʴ ʧʨʠʨʦʜʥʳʭ ʧʘʨʢʦʚ ɺʦʣʛʦʛʨʘʜʩʢʦʡ 

ʦʙʣʘʩʪʠ (ʥʘ ʧʨʠʤʝʨʝ ʅʠʞʥʝ-ʍʦʧʸʨʩʢʦʛʦ ʠ ʋʩʪʴ-ʄʝʜʚʝʜʠʮʢʦʛʦ)//ʆʙʱʠʝ, 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʠʥʞʝʥʝʨʥʳʝ ʘʩʧʝʢʪʳ ʠʟʫʯʝʥʠʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ, 

ʨʫʩʣʦʚʳʭ ʠ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʄ.: ʛʝʦʛʨʘʬ. ʬʘʢ-ʪ ʄɻʋ, 2008. ï ʉ. 

238-240.  
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ʉɽʂʎʀʗ 5. ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ 

 

 

ɸʢʠʰʝʚ ɸ.ɸ. 

ʖʞʥʦ ï ʋʨʘʣʴʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ (ʅʀʋ), 

 ʬʠʣʠʘʣ ʚ ʛ. ʄʠʘʩʩ 

 

ʕʃɽʄɽʅʊʓ ɿɸʑʀʊʓ ɺ ʀʉʊʆʏʅʀʂɸʍ ɺʊʆʈʀʏʅʆɻʆ 

ʕʃɽʂʊʈʆʇʀʊɸʅʀʗ 

 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʣʶʙʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʢʨʦʤʝ ʠʭ 

ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ ʠʭ ʟʘʱʠʪʳ. ʇʨʠʯʝʤ, ʟʘʱʠʪʳ ʥʝ 

ʪʦʣʴʢʦ ʦʪ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʩʠʩʪʝʤʫ, ʥʦ ʠ ʦʪ ʥʝʧʨʘʚʠʣʴʥʦʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʦʪʜʝʣʴʥʳʭ ʝʝ ʙʣʦʢʦʚ (ʥʘʧʨʠʤʝʨ, 

ʦʙʨʳʚ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʚʳʭʦʜ ʩʠʩʪʝʤʳ ʟʘ ʛʨʘʥʠʮʫ 

ʫʩʪʦʡʯʠʚʦʩʪʠ). 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʯʠʥʳ ʦʪʢʘʟʘ ʕʋ: 

1. ʅʘʨʫʰʝʥʠʷ ʨʝʞʠʤʘ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ (ʩʢʘʯʢʠ ʥʘʧʨʷʞʝʥʠʷ 

ʧʠʪʘʶʱʝʡ ʩʝʪʠ, ʝʛʦ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ, ʠ ʪ.ʜ.). 

2. ʇʨʝʭʦʜʥʳʝ ʧʨʦʮʝʩʩʳ (ʥʘʧʨʠʤʝʨ, ʟʘʨʷʜʢʘ ʚʭʦʜʥʳʭ 

ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʚ ʠʤʧʫʣʴʩʥʦʤ ʠʩʪʦʯʥʠʢʝ ʧʠʪʘʥʠʷ) 
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3. ɺʥʝʰʥʠʝ ʬʘʢʪʦʨʳ: ʤʝʭʘʥʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ (ʫʜʘʨʳ, 

ʚʠʙʨʘʮʠʷ), ʪʝʨʤʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʚʳʩʦʢʘʷ ʚʣʘʞʥʦʩʪʴ, ʧʦʚʳʰʝʥʥʳʡ 

ʤʘʛʥʠʪʥʳʡ, ʨʘʜʠʘʮʠʦʥʥʳʡ ʬʦʥ, ʚʦʟʜʝʡʩʪʚʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʤʝʭ, 

ʜʨʝʙʝʟʛ ʢʦʥʪʘʢʪʦʚ.  

4. ɺʦʟʜʝʡʩʪʚʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ: 

ʥʘʨʫʰʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ, ʢʨʘʞʘ ʠʥʬʦʨʤʘʮʠʠ,  

ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʜʦʩʪʫʧ. 

5. ʉʫʙʲʝʢʪʠʚʥʳʡ ʬʘʢʪʦʨ (ʥʝʧʨʘʚʠʣʴʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʠʣʠ 

ʫʩʪʘʥʦʚʢʘ ʕʋ). 

6. ʆʪʢʘʟ ʦʪʜʝʣʴʥʳʭ ʙʣʦʢʦʚ (ʯʘʩʪʠ) ʫʩʪʨʦʡʩʪʚʘ.  

ʇʨʠʥʮʠʧ ʙʣʦʯʥʦ-ʤʦʜʫʣʴʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʚʚʝʜʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʦʜʩʠʩʪʝʤʳ (ʙʣʦʢʘ) ʟʘʱʠʪʳ, ʦʜʥʘʢʦ, ʚʝʩʴʤʘ 

ʩʣʦʞʥʦ ʩʦʟʜʘʪʴ ʫʥʠʚʝʨʩʘʣʴʥʫʶ ʩʭʝʤʫ ʟʘʱʠʪʳ, ʪ.ʢ. ʥʝʚʦʟʤʦʞʥʦ 

ʧʨʝʜʩʢʘʟʘʪʴ ʢʦʥʢʨʝʪʥʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ ʩʭʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ. ʇʦʵʪʦʤʫ ʦʪʜʝʣʴʥʳʝ ʫʟʣʳ ʟʘʱʠʪʳ ʚʳʙʠʨʘʶʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʫʩʪʨʦʡʩʪʚʘ, ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ. 

ʇʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʦʚ ʟʘʱʠʪʳ ʟʘʚʠʩʷʪ ʦʪ ʩʧʝʮʠʬʠʢʠ ʠ ʢʦʥʢʨʝʪʥʦʛʦ 

ʪʠʧʘ ʵʣʝʤʝʥʪʘ ʠʣʠ ʫʩʪʨʦʡʩʪʚʘ. ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʧʘʨʘʤʝʪʨʳ 

ʵʣʝʤʝʥʪʦʚ ʟʘʱʠʪʳ, ʫʯʠʪʳʚʘʝʤʳʝ ʧʨʠ ʠʭ ʚʳʙʦʨʝ. 

ʆʜʠʥ ʠʟ ʧʘʨʘʤʝʪʨʦʚ ʫʟʣʦʚ ʟʘʱʠʪʳ ʷʚʣʷʝʪʩʷ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʠʣʠ 

ʚʨʝʤʷ ʩʨʘʙʘʪʳʚʘʥʠʷ. ɺ ʩʣʫʯʘʝ ʥʝʚʝʨʥʦʛʦ ʚʳʙʦʨʘ ʢʦʤʧʦʥʝʥʪʘ ʟʘʱʠʪʳ 

ʠʣʠ ʝʛʦ ʧʘʨʘʤʝʪʨʘ ʚʦʟʤʦʞʝʥ ʚʳʭʦʜ ʠʟ ʩʪʨʦʷ ʜʦ ʪʦʛʦ, ʢʘʢ ʩʨʘʙʦʪʘʝʪ 

ʟʘʱʠʪʘ. 

ʉʣʝʜʫʶʱʠʡ ʧʘʨʘʤʝʪʨ - ʧʨʝʜʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʟʘʱʠʪʳ. ʅʘʧʨʠʤʝʨ, 

ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʚʘʨʠʩʪʦʨʦʚ, ʧʨʝʚʳʰʝʥʠʝ ʢʦʪʦʨʦʛʦ 

ʜʘʞʝ ʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ  ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʠʚʦʜʠʪ ʢ ʠʭ 

ʚʟʨʳʚʫ. 

ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʧʦʣʝʟʥʳʤ ʩʚʦʡʩʪʚʦʤ ʫʩʪʨʦʡʩʪʚ ʟʘʱʠʪʳ 

ʷʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʫʩʪʨʦʡʩʪʚʘ 

(ʩʠʩʪʝʤʳ) ʧʦʩʣʝ ʠʩʯʝʟʥʦʚʝʥʠʷ ʠʩʪʦʯʥʠʢʘ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʅʘʧʨʠʤʝʨ, ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚ ʦʩʚʝʪʠʪʝʣʴʥʫʶ ʩʝʪʴ, 

ʩʚʝʪʦʜʠʦʜʥʳʡ ʬʦʥʘʨʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʰʝʣ ʚ ʚʳʩʦʢʦʦʤʥʦʝ 

ʩʦʩʪʦʷʥʠʝ, ʩʦʭʨʘʥʷʷ ʧʨʠ ʵʪʦʤ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠʤʧʫʣʴʩʥʦʛʦ ʙʣʦʢʘ 

ʧʠʪʘʥʠʷ ʠ ʩʘʤʠʭ ʩʚʝʪʦʜʠʦʜʦʚ. 

ʈʘʩʩʤʦʪʨʠʤ ʵʣʝʤʝʥʪʳ ʠ ʫʩʪʨʦʡʩʪʚʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʟʘʱʠʪʳ 

ʠʩʪʦʯʥʠʢʦʚ ʚʪʦʨʠʯʥʦʛʦ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ (ʀɺʇ), ʪ.ʢ. ʀɺʇ ʷʚʣʷʶʪʩʷ 

ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʦʡ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʦʡ ʯʘʩʪʴʶ ʕʋ.  

ɺ ʣʠʥʝʡʥʳʭ ʙʣʦʢʘʭ ʧʠʪʘʥʠʷ ʜʣʷ ʟʘʱʠʪʳ ʧʝʨʚʠʯʥʳʭ ʠ ʚʪʦʨʠʯʥʳʭ 

ʮʝʧʝʡ ʪʨʘʜʠʮʠʦʥʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʣʘʚʢʠʝ ʧʨʝʜʦʭʨʘʥʠʪʝʣʠ ʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʘʢʩʠʤʘʣʴʥʳʝ ʪʦʢ ʠ ʥʘʧʨʷʞʝʥʠʝ. ʇʨʠ ʚʳʙʦʨʝ 

ʧʨʝʜʦʭʨʘʥʠʪʝʣʷ ʚ ʮʝʧʴ ʧʝʨʚʠʯʥʦʡ ʦʙʤʦʪʢʠ ʫʯʠʪʳʚʘʝʪʩʷ, ʯʪʦ ʚʦ ʚʨʝʤʷ 

ʚʢʣʶʯʝʥʠʷ ʟʥʘʯʝʥʠʝ ʪʦʢʘ ʤʦʞʝʪ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʨʝʚʳʰʘʪʴ ʟʥʘʯʝʥʠʝ 

ʪʦʢʘ ʨʘʙʦʯʝʛʦ ʨʝʞʠʤʘ (ʚ ʩʚʷʟʠ ʩ ʟʘʨʷʜʢʦʡ ʩʛʣʘʞʠʚʘʶʱʠʭ 



51 

 

ʢʦʥʜʝʥʩʘʪʦʨʦʚ), ʘ ʪʘʢ ʞʝ ʚʦʟʤʦʞʥʳʝ ʩʢʘʯʢʠ ʧʠʪʘʶʱʝʡ ʩʝʪʠ. ʇʨʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʣʫʯʰʝ ʠʟʤʝʨʠʪʴ ʜʝʡʩʪʚʫʶʱʝʝ ʟʥʘʯʝʥʠʝ ʪʦʢʘ ʚ ʨʘʙʦʯʝʤ 

ʨʝʞʠʤʝ ʘʤʧʝʨʤʝʪʨʦʤ, ʘ ʟʘʪʝʤ ʚʳʙʨʘʪʴ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴ ʥʘ 50% ʙʦʣʴʰʝ 

ʠʟʤʝʨʝʥʥʦʡ ʚʝʣʠʯʠʥʳ.
[1]

 

 ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʀʄʉ-ʩʪʘʙʠʣʠʟʘʪʦʨʘ (ʙʝʟ ʚʥʝʰʥʠʭ ʩʭʝʤ ʜʣʷ 

ʫʚʝʣʠʯʝʥʠʷ ʚʳʭʦʜʥʦʛʦ ʪʦʢʘ) ʟʘʱʠʪʘ ʚʳʭʦʜʘ ʙʣʦʢʘ ʧʠʪʘʥʠʷ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʘʤʦʡ ʀʄʉ ʩʪʘʙʠʣʠʟʘʪʦʨʦʤ, ʪ.ʢ ʙʦʣʴʰʠʥʩʪʚʦ ʪʘʢʠʭ 

ʤʠʢʨʦʩʭʝʤ (ʥʘʧʨʠʤʝʨ ʟʘʨʫʙʝʞʥʘʷ ʩʝʨʠʷ 78ʭʭ) ʠʤʝʶʪ ʟʘʷʚʣʝʥʥʫʶ ʚ 

ʦʧʠʩʘʥʠʠ ʪʦʢʦʚʫʶ ʠ ʪʝʧʣʦʚʫʶ ʟʘʱʠʪʫ. 

ɺ ʦʪʣʠʯʠʠ ʦʪ ʣʠʥʝʡʥʳʭ, ʠʤʧʫʣʴʩʥʳʝ ʙʣʦʢʠ ʧʠʪʘʥʠʷ ʠʤʝʶʪ ʙʦʣʝʝ 

ʩʣʦʞʥʳʝ ʚʭʦʜʥʳʝ ʮʝʧʠ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʬʠʣʴʪʨʦʚ ʧʦʜʘʚʣʝʥʠʷ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʤʝʭ (ʕʄʇ), ʚʘʨʠʩʪʦʨʚ, NTC ʪʝʨʤʠʩʪʦʨʦʚ 

(ʪʝʨʤʠʩʪʦʨʳ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ). ʇʨʠ 

ʵʪʦʤ ʩʭʝʤʦʪʝʭʥʠʢʘ ʚʭʦʜʥʳʭ ʮʝʧʝʡ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʩʭʝʤʳ 

ʠʤʧʫʣʴʩʥʦʛʦ ʙʣʦʢʘ ʧʠʪʘʥʠʷ. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʚʭʦʜʥʦʡ ʮʝʧʠ ʠʤʧʫʣʴʩʥʦʛʦ ʙʣʦʢʘ ʧʠʪʘʥʠʷ ʧʨʠʚʝʜʝʥʘ 

ʥʘ ʨʠʩʫʥʢʝ 1. ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʦ ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ: 

 

 
ʈʠʩ.1 ʇʨʠʤʝʨ ʩʭʝʤʳ ʚʭʦʜʥʦʡ ʮʝʧʠ ʠʤʧʫʣʴʩʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ. 

 

ʌʠʣʴʪʨʳ ʧʦʜʘʚʣʝʥʠʷ ʕʄʇ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʟʘʱʠʪʳ ʫʩʪʨʦʡʩʪʚʘ ʦʪ 

ʨʘʟʣʠʯʥʳʭ ɺʏ ʧʦʤʝʭ, ñʜʨʝʙʝʟʛʘò ʢʦʥʪʘʢʪʦʚ, ʥʘʚʦʜʦʢ ʠ ʪ.ʧ., 

ʧʦʩʪʫʧʘʶʱʠʭ ʠʟ ʩʝʪʠ ʧʠʪʘʥʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦʧʘʜʘʥʠʷ ʧʦʤʝʭ ʚ ʩʝʪʴ, 

ʛʝʥʝʨʠʨʫʝʤʳʝ ʩʘʤʠʤ ʙʣʦʢʦʤ ʧʠʪʘʥʠʷ.
[2]

 ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ LC-

ʬʠʣʴʪʨ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʢʦʥʜʝʥʩʘʪʦʨʦʚ C1 ï C5 ʠ ʜʨʦʩʩʝʣʷ L1 ʜʣʷ 

ʧʦʜʘʚʣʝʥʠʷ ʕʄʇ. ɼʨʦʩʩʝʣʴ ʩ ʤʘʛʥʠʪʥʦʡ ʩʚʷʟʴʶ L2 ʩʣʫʞʠʪ ʜʣʷ 

ʧʦʜʘʚʣʝʥʠʷ ʩʠʥʬʘʟʥʳʭ ʧʦʤʝʭ ʠ ʦʛʨʘʥʠʯʠʚʘʝʪ ʧʦʤʝʭʠ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ 

ʙʣʦʢʝ ʧʠʪʘʥʠʷ. ʌʠʣʴʪʨʳ ʕʄʇ ʚʳʧʦʣʥʷʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʧʝʯʘʪʥʦʡ 

ʧʣʘʪʝ ʠʤʧʫʣʴʩʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ, ʣʠʙʦ ʚ ʚʠʜʝ ʟʘʢʦʥʯʝʥʥʦʛʦ ʙʣʦʢʘ. 

ʀʥʦʛʜʘ ʵʪʠ ʙʣʦʢʠ ʩʦʚʤʝʱʝʥʳ ʩ ʝʚʨʦʨʘʟʲʝʤʦʤ ʧʠʪʘʥʠʷ ʠ ʚʳʢʣʶʯʘʪʝʣʝʤ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʫʩʪʨʦʡʩʪʚʘ ʛʦʨʘʟʜʦ ʧʨʦʱʝ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʛʦʪʦʚʳʤ ʬʠʣʴʪʨʦʤ. ʇʨʠ ʚʳʙʦʨʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ  ʨʘʙʦʯʝʝ 

ʥʘʧʨʷʞʝʥʠʝ ʩʝʪʠ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ ʪʦʢ. 
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ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʦʪʦʚʳʭ ʙʣʦʢʦʚ ʧʠʪʘʥʠʷ ʚ ʧʨʦʝʢʪʠʨʫʝʤʦʤ ʕʋ 

ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ 

ʚʤʝʩʪʦ ʬʠʣʴʪʨʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʨʫʛʠʭ ʫʩʪʨʦʡʩʪʚ ʟʘʱʠʪʳ) ʩʪʘʚʷʪ ʥʘ 

ʧʝʯʘʪʥʦʡ ʧʣʘʪʝ ʧʝʨʝʤʳʯʢʠ. ʇʦʵʪʦʤʫ, ʝʩʣʠ ʥʝʪ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʢʘʯʝʩʪʚʝ 

ʠʤʧʫʣʴʩʥʦʛʦ ʙʣʦʢʘ ʧʠʪʘʥʠʷ, ʣʫʯʰʝ ʧʨʦʚʝʨʠʪʴ ʝʛʦ ʚʭʦʜʥʫʶ ʮʝʧʴ ʥʘ 

ʥʘʣʠʯʠʝ ʵʣʝʤʝʥʪʦʚ ʟʘʱʠʪʳ ʠ ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʧʦʣʥʠʪʴ 

ʛʦʪʦʚʳʤ ʬʠʣʴʪʨʦʤ.  

ɺʘʨʠʩʪʦʨʳ ʵʪʦ ʥʝʣʠʥʝʡʥʳʝ ʨʝʟʠʩʪʦʨʳ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʦʪʦʨʳʭ 

ʟʘʚʠʩʠʪ ʦʪ ʧʨʠʣʦʞʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ 

ʩʨʝʜʩʪʚʦʤ ʟʘʱʠʪʳ ʚʭʦʜʥʳʭ ʮʝʧʝʡ ʦʪ ʠʤʧʫʣʴʩʥʳʭ ʧʝʨʝʥʘʧʨʷʞʝʥʠʡ ʚ 

ʧʠʪʘʶʱʝʡ ʩʝʪʠ. ɺɸʍ ʚʘʨʠʩʪʦʨʘ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3. ʂʘʢ ʚʠʜʥʦ ʠʟ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʚʘʨʠʩʪʦʨ ʨʝʟʢʦ ʫʤʝʥʴʰʘʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʨʠ 

ʧʨʝʚʳʰʝʥʠʠ  ʧʦʨʦʛʦʚʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʪʝʤ ʩʘʤʳʤ ʩʪʘʙʠʣʠʟʠʨʫʷ 

ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʚʭʦʜʝ ʠʤʧʫʣʴʩʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ.
[5]

 

 

 
 

ʈʠʩ.3 ɺɸʍ ʚʘʨʠʩʪʦʨʘ. 

 

ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʚʳʙʦʨʝ 

ʚʘʨʠʩʪʦʨʦʚ: ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ (ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʚʘʨʠʩʪʦʨʝ 

ʧʨʠ ʪʦʢʝ 1ʤɸ), ʥʘʧʨʷʞʝʥʠʝ ʩʨʘʙʘʪʳʚʘʥʠʷ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ 

ʨʘʩʩʝʠʚʘʥʠʷ. ɹʳʩʪʨʦʜʝʡʩʪʚʠʝ ʚʘʨʠʩʪʦʨʦʚ ʧʦʨʷʜʢʘ 20 ʥʩ. 

ɺʘʨʠʩʪʦʨʳ ʚʢʣʶʯʘʶʪ ʧʘʨʘʣʣʝʣʴʥʦ ʚʭʦʜʫ ʠʤʧʫʣʴʩʥʦʛʦ ʠʩʪʦʯʥʠʢʘ 

ʧʠʪʘʥʠʷ (ʨʠʩʫʥʦʢ 1 ʧʦʟ. R2). 

NTC (Negative temperature coefficient) ʪʝʨʤʠʩʪʦʨʳ - ʪʝʨʤʠʩʪʦʨʳ ʩ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ, ʚ ʩʭʝʤʘʭ ʟʘʱʠʪʳ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʛʨʘʥʠʯʝʥʠʷ ʧʫʩʢʦʚʳʭ ʪʦʢʦʚ ʧʨʠ ʚʢʣʶʯʝʥʠʠ. 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ NTC ʪʝʨʤʠʩʪʦʨʘ ʦʪʨʘʞʘʝʪ ʨʠʩ. 4. ʇʨʠ ʚʢʣʶʯʝʥʠʠ 
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ʭʦʣʦʜʥʳʡ ʪʝʨʤʠʩʪʦʨ ʠʤʝʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʳʰʝ, ʯʝʤ ʚ ʥʘʛʨʝʪʦʤ 

ʩʦʩʪʦʷʥʠʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʛʨʘʥʠʯʠʚʘʷ ʪʦʢ. ʇʨʠ ʧʨʦʪʝʢʘʥʠʠ ʯʝʨʝʟ ʥʝʛʦ 

ʪʦʢʘ ʪʝʨʤʠʩʪʦʨ ʥʘʛʨʝʚʘʝʪʩʷ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʝʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʦ ʟʥʘʯʝʥʠʷ ʨʘʙʦʯʝʛʦ ʨʝʞʠʤʘ.  

NTC ʪʝʨʤʠʩʪʦʨʳ ʚʢʣʶʯʘʶʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʦ ʚʭʦʜʥʫʶ ʮʝʧʴ 

ʠʤʧʫʣʴʩʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ (ʨʠʩʫʥʦʢ 1 ʧʦʟʠʮʠʷ R1). ʇʨʠ ʚʳʙʦʨʝ 

NTC ʪʝʨʤʠʩʪʦʨʘ ʫʯʠʪʳʚʘʝʪʩʷ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨ, ʢʘʢ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʨʠ 25 

ʉ
0
, ʨʘʙʦʯʠʡ ʪʦʢ ʠ ʤʘʢʩʠʤʘʣʴʥʘʷ ʨʘʩʩʝʠʚʘʝʤʘʷ ʤʦʱʥʦʩʪʴ.

[4] 
 

 

 
ʈʠʩ.4 ʊʂʉ NTC ʪʝʨʤʠʩʪʦʨʘ. 

 

ʂʨʦʤʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʪʘʢ ʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʧʣʘʚʢʠʝ ʧʨʝʜʦʭʨʘʥʠʪʝʣʠ (FU1). ʀʥʦʛʜʘ ʚ ʢʘʯʝʩʪʚʝ 

ʩʘʤʦʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʭʩʷ ʧʨʝʜʦʭʨʘʥʠʪʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ PTC 

(Positive temperature coefficient) ʪʝʨʤʠʩʪʦʨʳ ï ʪʝʨʤʠʩʪʦʨʳ ʩ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ. ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ 

ʜʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ ʟʘʱʠʪʳ ʦʙʨʘʪʝʥ ʚʳʰʝʦʧʠʩʘʥʥʦʤʫ NTC ʪʝʨʤʠʩʪʦʨʫ. 

ɿʜʝʩʴ ʧʨʦʪʝʢʘʶʱʠʡ ʯʨʝʟʤʝʨʥʳʡ ʪʦʢ ʯʝʨʝʟ ʪʝʨʤʠʩʪʦʨ (ʪʦʢ ʢ.ʟ.) ʚʳʟʳʚʘʝʪ 

ʝʛʦ ʥʘʛʨʝʚ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦʚʳʰʝʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʪʝʨʤʠʩʪʦʨʘ. 

ʇʨʠʯʝʤ ʪʝʨʤʠʩʪʦʨ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʪʦʢʦʚʫʶ, ʥʦ ʠ ʪʝʧʣʦʚʫʶ 

ʟʘʱʠʪʫ (ʥʘʧʨʠʤʝʨ, ʪʝʧʣʦʚʘʷ ʟʘʱʠʪʘ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ). ʊʘʢʞʝ PTC 

ʪʝʨʤʠʩʪʦʨʳ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʟʘʱʠʪʳ ʚ  ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʝ, 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʝʪʷʭ (ʥʘʧʨʠʤʝʨ, ʚ ʘʙʦʥʝʥʪʩʢʠʭ ʟʘʱʠʪʥʳʭ 

ʫʩʪʨʦʡʩʪʚʘʭ - ɸɿʋ). 
[5]

 

ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ PTC ʪʝʨʤʠʩʪʦʨʦʚ ï ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʜʦʧʫʩʪʠʤʦʝ  ʥʘʧʨʷʞʝʥʠʝ, ʨʘʙʦʯʠʡ ʪʦʢ ʠ ʥʦʨʤʠʨʫʝʤʘʷ ʪʝʤʧʝʨʘʪʫʨʘ. 

ʇʨʝʠʤʫʱʝʩʪʚʦ ʪʝʨʤʠʩʪʦʨʦʚ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʦʙʳʯʥʳʤʠ ʧʣʘʚʢʠʤʠ 

ʧʨʝʜʦʭʨʘʥʠʪʝʣʷʤʠ ï ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʩʣʝ ʠʩʯʝʟʥʦʚʝʥʠʷ 

ʥʝʠʩʧʨʘʚʥʦʩʪʠ. 
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ʉʪʘʙʠʣʠʟʘʮʠʷ ʚ ʠʤʧʫʣʴʩʥʦʤ ʠʩʪʦʯʥʠʢʝ ʧʠʪʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ 

ʩʯʝʪ ʮʝʧʝʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʢʦʪʦʨʳʝ ʜʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʶʪʩʷ 

ʛʘʣʴʚʘʥʠʯʝʩʢʠ ʠʟʦʣʠʨʦʚʘʥʥʳʤʠ ʯʝʨʝʟ ʦʧʪʨʦʥ ʠʣʠ ʯʝʨʝʟ ʪʨʘʥʩʬʦʨʤʘʪʦʨ. 

ʉʫʱʝʩʪʚʫʝʪ ʦʧʘʩʥʦʩʪʴ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ ʵʣʝʤʝʥʪʦʚ ʮʝʧʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ 

ʠ ʧʦʷʚʣʝʥʠʠ ʥʘ ʚʳʭʦʜʝ ʥʝʜʦʧʫʩʪʠʤʦʛʦ ʜʣʷ ʥʘʛʨʫʟʢʠ ʥʘʧʨʷʞʝʥʠʷ. 

ɿʘʱʠʪʘ ʦʪ ʜʘʥʥʦʛʦ ʚʠʜʘ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʤʦʛʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʚ 

ʤʠʢʨʦʩʭʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ.  

ɺʪʦʨʠʯʥʳʝ ʮʝʧʠ ʠʤʧʫʣʴʩʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ ʥʝ ʦʩʥʘʱʘʶʪʩʷ 

ʧʨʝʜʦʭʨʘʥʠʪʝʣʷʤʠ, ʧʦʩʢʦʣʴʢʫ ʚʩʝ ʬʫʥʢʮʠʠ ʟʘʱʠʪʳ ʚʦʟʣʦʞʝʥʳ ʥʘ 

ʤʠʢʨʦʩʭʝʤʫ ʫʧʨʘʚʣʝʥʠʷ. ʆʙʱʠʤ ʜʣʷ ʚʩʝʭ ʩʭʝʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʠʭ 

ʜʝʡʩʪʚʠʝ ʚʳʟʳʚʘʝʪ ʦʩʪʘʥʦʚʢʫ  ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʐʀʄ-ʨʝʛʫʣʷʪʦʨʘ ʧʨʠ 

ʧʨʝʚʳʰʝʥʠʠ ʪʦʢʘ ʚʳʰʝ ʧʨʝʜʝʣʴʥʦʛʦ.
[3]

 

ʉʦ ʩʪʦʨʦʥʳ ʚʪʦʨʠʯʥʳʭ ʮʝʧʝʡ ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ ʧʦʧʘʜʘʥʠʷ ɺʏ 

ʠʤʧʫʣʴʩʦʚ (ʢʘʢ ʧʨʘʚʠʣʦ, ʩ ʯʘʩʪʦʪʦʡ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ) ʚ ʥʘʛʨʫʟʢʫ. 

ʇʦʜʘʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ LC ʬʠʣʴʪʨʦʤ, ʦʜʥʘʢʦ, ʢʘʢ ʠ ʬʠʣʴʪʨʳ 

ʧʦʜʘʚʣʝʥʠʷ ʕʄʇ ʠʭ ʤʦʛʫʪ ʥʝ ʫʩʪʘʥʦʚʠʪʴ. ɽʩʣʠ ʥʘʛʨʫʟʢʘ ʯʫʚʩʪʚʠʪʝʣʴʥʘ 

ʢ ʧʦʤʝʭʘʤ, ʧʝʨʝʜ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʫʯʰʝ ʫʙʝʜʠʪʴʩʷ ʚ ʥʘʣʠʯʠʠ ʬʠʣʴʪʨʘ 

ʧʦʤʝʭ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʧʦʣʥʠʪʴ ʩʭʝʤʫ ʬʠʣʴʪʨʦʤ. ʉʭʝʤʳ ʪʘʢʠʭ 

ʬʠʣʴʪʨʦʚ ʠ ʤʝʪʦʜʠʢʫ ʠʭ ʨʘʩʯʝʪʘ ʩʣʝʜʫʝʪ ʠʩʢʘʪʴ ʚ ʪʝʤʘʪʠʯʝʩʢʦʡ 

ʣʠʪʝʨʘʪʫʨʝ. ʇʨʠ ʨʘʩʯʝʪʝ ʬʠʣʴʪʨʘ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʯʘʩʪʦʪʫ, ʥʘ ʢʦʪʦʨʦʡ 

ʚʝʜʝʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚ ʜʘʥʥʦʤ ʠʤʧʫʣʴʩʥʦʤ ʠʩʪʦʯʥʠʢʝ ʧʠʪʘʥʠʷ (ʵʪʫ 

ʠʥʬʦʨʤʘʮʠʶ ʤʦʞʥʦ ʫʟʥʘʪʴ ʚ ʨʫʢʦʚʦʜʩʪʚʝ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʣʠʙʦ 

ʠʟʤʝʨʠʪʴ ʯʘʩʪʦʪʦʤʝʨʦʤ ʠʣʠ ʦʩʮʠʣʣʦʛʨʘʬʦʤ). 

ʀʩʪʦʯʥʠʢ ʚʪʦʨʠʯʥʦʛʦ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ï ʥʘʠʙʦʣʝʝ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʦʧʘʩʥʘʷ ʯʘʩʪʴ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʇʦʵʪʦʤʫ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, 

ʨʝʤʦʥʪʝ ʠʣʠ ʤʦʜʠʬʠʢʘʮʠʠ ʠʩʪʦʯʥʠʢʦʚ ʩʣʝʜʫʝʪ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʷʪʴ ʵʣʝʤʝʥʪʘʤ ʟʘʱʠʪʳ: ʟʥʘʪʴ ʥʘʟʥʘʯʝʥʠʝ, ʩʣʝʜʠʪʴ ʟʘ ʠʭ ʩʦʩʪʦʷʥʠʝʤ, 

ʘ ʚ ʩʣʫʯʘʝ ʟʘʤʝʥʳ ʧʨʘʚʠʣʴʥʦ ʚʳʙʠʨʘʪʴ ʧʘʨʘʤʝʪʨʳ.  
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ɼʘʥʠʣʦʚ ɸ.ɺ. 

ɺʝʜʫʱʠʡ ʠʥʞʝʥʝʨ ʛʨʫʧʧʳ ʜʠʘʛʥʦʩʪʠʢʠ ʬʠʣʠʘʣʘ çɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʠʡè 

ʆʆʆ çʊʄʍ-ʉʝʨʚʠʩè, ʩʪʫʜʝʥʪ çʉʠʙʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷè ʬʘʢʫʣʴʪʝʪʘ çʋʧʨʘʚʣʝʥʠʝ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠè 

 

ʆʇʈɽɼɽʃɽʅʀɽ ʇʈɽɼʆʊʂɸɿʅʆɻʆ ʉʆʉʊʆʗʅʀʗ ɼʀɿɽʃʔʅʓʍ 

ɼɺʀɻɸʊɽʃɽʁ ʉʊʈʆʀʊɽʃʔʅʆ-ɼʆʈʆɾʅʓʍ ʄɸʐʀʅ 

 

ʉʪʨʦʠʪʝʣʴʥʳʝ, ʜʦʨʦʞʥʳʝ ʠ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʘʰʠʥʳ 

ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʫ ʢʦʤʧʣʝʢʩʥʦʡ ʤʝʭʘʥʠʟʘʮʠʠ ʠ ʩʪʨʦʠʪʝʣʴʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʈʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʘʰʠʥ 

ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʭ ʩʠʣʦʚʦʡ ʫʩʪʘʥʦʚʢʠ, ʚ 

ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʦʡ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʠʟʝʣʴʥʳʝ ʜʚʠʛʘʪʝʣʠ 

ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ. ʋʭʫʜʰʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ɼɺʉ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʤʘʰʠʥʳ ʚ ʮʝʣʦʤ, ʘ ʪʘʢ ʞʝ 

ʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʨʘʩʭʦʜʘ ʛʦʨʶʯʝ-ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʧʦʚʳʰʝʥʥʦʤʫ ʠʟʥʦʩʫ ʦʩʥʦʚʥʳʭ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʫʟʣʦʚ ʠ ʜʨʫʛʠʭ 

ʩʠʩʪʝʤ ʜʚʠʛʘʪʝʣʷ. ʆʧʳʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʪʨʦʠʪʝʣʴʥʦʡ ʠ ʜʦʨʦʞʥʦʡ 

ʪʝʭʥʠʢʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʦʣʷ ʦʪʢʘʟʦʚ, ʧʨʠʭʦʜʷʱʘʷʩʷ ʥʘ ɼɺʉ, 

ʩʦʩʪʘʚʣʷʝʪ ʚʝʣʠʯʠʥʫ ʦʪ 25 ʜʦ 40%, ʘ ʚʨʝʤʷ, ʟʘʪʨʘʯʝʥʥʦʝ ʥʘ ʫʩʪʨʘʥʝʥʠʝ 

ʦʪʢʘʟʘ, ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʧʦʣʦʚʠʥʳ ʦʪ ʦʙʱʝʛʦ ʚʨʝʤʝʥʠ ʫʩʪʨʘʥʝʥʠʷ 

ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʤʘʰʠʥ. ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʪʢʘʟʦʚ 

ɼɺʉ ʷʚʣʷʶʪʩʷ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʪʦʧʣʠʚʥʦʡ ʘʧʧʘʨʘʪʫʨʳ, ʠʟʥʦʩ 

ʩʦʧʨʷʞʝʥʠʡ ʤʝʭʘʥʠʟʤʘ ʛʘʟʦʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʮʠʣʠʥʜʨʦʧʦʨʰʥʝʚʦʡ ʛʨʫʧʧʳ 

ʠ ʢʨʠʚʦʰʠʧʥʦ-ʰʘʪʫʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ. ʊʝʭʥʠʯʝʩʢʦʝ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʝ 

ʤʘʰʠʥ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ 

ʧʨʝʜʫʧʨʝʞʜʘʪʴ ʦʪʢʘʟʳ ɼɺʉ, ʫʤʝʥʴʰʘʪʴ ʚʨʝʤʷ ʧʨʦʩʪʦʝʚ ʤʘʰʠʥ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʫʚʝʣʠʯʠʚʘʪʴ ʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʧʦʚʳʰʘʪʴ ʢʘʯʝʩʪʚʦ 

ʨʘʙʦʪʳ. ɺʥʝʜʨʝʥʠʝ ʙʝʟʨʘʟʙʦʨʥʳʭ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ 

ʚ 2 ʠ ʙʦʣʝʝ ʨʘʟ ʫʤʝʥʴʰʠʪʴ ʯʠʩʣʦ ʦʪʢʘʟʦʚ ʠ ʩʥʠʟʠʪʴ ʧʨʦʩʪʦʠ ʤʘʰʠʥ ʧʦ 

ʪʝʭʥʠʯʝʩʢʠʤ ʥʝʠʩʧʨʘʚʥʦʩʪʷʤ, ʫʚʝʣʠʯʠʪʴ ʚ 2 ʨʘʟʘ ʤʝʞʨʝʤʦʥʪʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʨʝʩʫʨʩ, ʩʥʠʟʠʪʴ ʥʘ 40% ʟʘʪʨʘʪʳ ʥʘ ʊʆ, ʥʘ 20 - 25 % 

ʩʥʠʟʠʪʴ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ, ʥʘ 15 - 25 % ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʤʘʰʠʥ ʠ ʥʘ 16 - 26 % ʧʦʚʳʩʠʪʴ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʜʝʪʘʣʝʡ. ʇʨʠʤʝʥʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʤʦʥʠʪʦʨʠʥʛʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʧʨʦʠʩʭʦʜʷʱʠʝ ʧʨʦʮʝʩʩʳ 

ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ ʤʘʰʠʥʳ ʠ ʧʨʠʤʝʥʷʪʴ ʥʦʚʳʝ, ʙʦʣʝʝ 

ʩʦʚʝʨʰʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʚʳʰʘʝʪ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠ 

ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ. ɺ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ, 

ʯʪʦʙʳ ʠʩʧʦʣʴʟʫʝʤʳʝ ʤʝʪʦʜʳ ʙʳʣʠ ʤʘʢʩʠʤʘʣʴʥʦ ʦʧʝʨʘʪʠʚʥʳ, ʜʝʰʝʚʳ, 

ʥʠʟʢʦ ʪʨʫʜʦʸʤʢʠ ʠ ʠʤʝʣʠ ʚʳʩʦʢʫʶ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 
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ʩʠʛʥʘʣʦʚ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʷʚʣʷʝʪʩʷ 

ʜʠʥʘʤʠʯʝʩʢʠʡ ʤʝʪʦʜ ʢʦʥʪʨʦʣʷ ʧʦʢʘʟʘʪʝʣʝʡ ɼɺʉ ʧʦ ʧʘʨʘʤʝʪʨʫ ʫʛʣʦʚʦʛʦ 

ʫʩʢʦʨʝʥʠʷ.  

ʇʨʠʥʮʠʧ ʤʝʪʦʜʘ ʦʩʥʦʚʘʥ ʥʘ ʪʦʤ, ʯʪʦ ʨʘʙʦʯʠʝ ʧʨʦʮʝʩʩʳ ʚ 

ʮʠʣʠʥʜʨʘʭ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʮʠʢʣʠʯʝʩʢʠʤʠ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʤʠ 

ʦʙʤʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʧʦʜʘʯʠ ʚʦʟʜʫʭʘ ʠ ʪʦʧʣʠʚʘ, ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ 

ʩʛʦʨʘʥʠʷ ʨʘʙʦʯʝʡ ʩʤʝʩʠ, ʟʘʚʠʩʷʱʝʡ ʦʪ ʝʝ ʩʦʩʪʘʚʘ ʠ ʤʦʤʝʥʪʘ 

ʚʦʩʧʣʘʤʝʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʪʝʭʥʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʩʦʧʨʷʞʝʥʠʡ 

ʤʝʭʘʥʠʟʤʘ ʛʘʟʦʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʮʠʣʠʥʜʨʦʧʦʨʰʥʝʚʦʡ ʛʨʫʧʧʳ ʠ 

ʢʨʠʚʦʰʠʧʥʦ-ʰʘʪʫʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ, ʠʤʝʶʪ ʞʝʩʪʢʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ 

ʩʚʷʟʴ ʩ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʴʶ ʚʨʘʱʝʥʠʷ ʠ ʫʛʣʦʚʳʤ ʧʦʣʦʞʝʥʠʝʤ 

ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʨʭʥʝʡ ʤʝʨʪʚʦʡ ʪʦʯʢʠ ʧʦʨʰʥʷ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʮʠʣʠʥʜʨʘ ʚ ʪʘʢʪʝ ʩʞʘʪʠʷ. ʇʨʠ ʵʪʦʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʚ ʢʘʞʜʦʤ ʠʟ ʮʠʣʠʥʜʨʦʚ ɼɺʉ ʦʪʨʘʞʘʝʪʩʷ ʥʘ 

ʧʦʢʘʟʘʪʝʣʷʭ ʚʥʫʪʨʠʮʠʢʣʦʚʳʭ ʠʟʤʝʥʝʥʠʡ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʢʦʣʝʥʯʘʪʦʛʦ 

ʚʘʣʘ ʧʦ ʫʛʣʫ ʝʛʦ ʧʦʚʦʨʦʪʘ ʚ ʧʨʝʜʝʣʘʭ ʝʛʦ ʨʘʙʦʯʝʛʦ ʭʦʜʘ. ɺ ʨʘʤʢʘʭ 

ʨʘʙʦʪʳ ʩʦʟʜʘʥ ʧʨʦʪʦʪʠʧ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʇʕɺʄ ʠ ʘʥʘʣʦʛʦʚʦ-ʮʠʬʨʦʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ, ʧʦʟʚʦʣʷʶʱʠʡ ʚ 

ʨʝʞʠʤʝ ʤʠʥʠʤʘʣʴʥʦ ʫʩʪʦʡʯʠʚʦʛʦ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʜʚʠʛʘʪʝʣʷ ʚʥʫʪʨʝʥʥʝʛʦ 

ʩʛʦʨʘʥʠʷ ʧʨʦʠʟʚʦʜʠʪʴ ʟʘʧʠʩʴ ʠ ʜʘʣʴʥʝʡʰʫʶ ʦʙʨʘʙʦʪʢʫ ʩʠʛʥʘʣʘ ʩ 

ʜʘʪʯʠʢʦʚ ʤʝʪʦʜʦʤ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʦʚ ʟʘʚʠʩʠʤʦʩʪʝʡ  ʫʛʣʦʚʦʡ 

ʩʢʦʨʦʩʪʠ ʠ ʫʛʣʦʚʦʛʦ ʫʩʢʦʨʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ 

ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʷ ʜʚʠʛʘʪʝʣʷ ʧʫʪʝʤ ʦʮʝʥʢʠ ʧʦʮʠʣʠʥʜʨʦʚʦʡ 

ʤʦʱʥʦʩʪʠ. ʋʩʪʘʥʦʚʢʘ ʜʘʪʯʠʢʦʚ ʥʘ ʜʚʠʛʘʪʝʣʴ ʥʝ ʪʨʝʙʫʝʪ ʜʦʨʘʙʦʪʢʠ 

ʜʚʠʛʘʪʝʣʷ ʠʣʠ ʝʛʦ ʨʘʟʙʦʨʢʠ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ 

ʫʩʪʘʥʦʚʠʪʴ ʵʥʢʨʝʤʝʥʪʘʣʴʥʳʡ ʵʥʢʦʜʝʨ ʥʘ ʚʳʭʦʜʥʦʤ ʚʘʣʫ ʢʦʣʝʥʯʘʪʦʛʦ 

ʚʘʣʘ ʠ ʧʦʜʢʣʶʯʠʪʴ ʜʘʪʯʠʢ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʩ ʚʝʨʭʥʝʡ ʤʝʨʪʚʦʡ ʪʦʯʢʦʡ 

ʧʝʨʚʦʛʦ ʮʠʣʠʥʜʨʘ, ʧʨʦʠʟʚʝʩʪʠ ʟʘʧʠʩʴ ʜʘʥʥʳʭ ʠ ʦʮʝʥʠʪʴ ʧʦʮʠʣʠʥʜʨʦʚʫʶ 

ʤʦʱʥʦʩʪʴ ɼɺʉ ʧʦ ʛʨʘʬʠʢʘʤ. ʈʝʟʫʣʴʪʘʪʦʤ ʦʮʝʥʢʠ ʷʚʣʷʝʪʩʷ ʚʳʚʦʜ ʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʘʣʴʥʝʡʰʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ 

ʙʦʣʝʝ ʫʛʣʫʙʣʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʫʟʣʦʚ ʠ ʜʝʪʘʣʝʡ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʧʥʝʚʤʦʧʣʦʪʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʮʠʣʠʥʜʨʘ ʠʣʠ ʨʘʙʦʪʳ ʪʦʧʣʠʚʥʦʡ 

ʘʧʧʘʨʘʪʫʨʳ. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʷʚʣʷʝʪʩʷ 

ʫʥʠʚʝʨʩʘʣʴʥʳʤ, ʦʭʚʘʪʳʚʘʝʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʜʚʠʛʘʪʝʣʝʡ ʚʳʧʫʩʢʘʝʤʳʭ 

ʢʘʢ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʪʘʢ ʠ ʠʤʧʦʨʪʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ, ʧʦʟʚʦʣʷʝʪ 

ʦʧʨʝʜʝʣʷʪʴ ʧʦʮʠʣʠʥʜʨʦʚʫʶ ʤʦʱʥʦʩʪʴ ɼɺʉ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʮʝʥʢʠ 

ʤʦʱʥʦʩʪʠ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʟʥʘʯʠʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʠʣʠ ʫʛʣʫʙʣʝʥʥʦʝ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʝ ʙʣʘʛʦʜʘʨʷ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤ ʤʝʨʦʧʨʠʷʪʠʷʤ ʧʦ ʚʳʷʚʣʝʥʠʶ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ɼɺʉ. 

 

ʃʠʪʝʨʘʪʫʨʘ  

ɸ.ʃ. ʄʘʥʘʢʦʚ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʥʫʪʨʠʮʠʢʣʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʜʣʷ ʦʮʝʥʢʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʜʚʠʛʘʪʝʣʝʡ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ / ɸ.ʃ. ʄʘʥʘʢʦʚ, ɺ.ʀ. ʂʦʯʝʨʛʠʥ, ɸ.ʉ. 
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ʀ.ʇ. ʊʝʨʩʢʠʭ ʅʘʫʯʥʳʝ ʦʩʥʦʚʳ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 

ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʳʭ ʘʛʨʝʛʘʪʦʚ / ʀ.ʇ. ʊʝʨʩʢʠʭ ï ʀʨʢʫʪʩʢ: ʠʟʜʘʪʝʣʴʩʪʚʦ 

çʀʨʢʫʪè, 1987. 

ɺ.ʀ. ɹʝʣʴʩʢʠʭ ɼʠʘʛʥʦʩʪʠʢʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʨʝʛʫʣʠʨʦʚʢʘ 
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ʂʫʜʨʷʚʮʝʚʘ ɿ. ɻ. 

ʆʆʆ çɼʉʄ ʅʫʪʨʠʰʥʣ ʇʨʦʜʫʢʪʩ ʈʫʩè, ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʜʠʨʝʢʪʦʨ. 

ʄʘʛʠʩʪʨʘʥʪ ʅʘʙʝʨʝʞʥʦʯʝʣʥʠʥʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʂʌʋ, 

ʛ. ʅʘʙʝʨʝʞʥʳʝ ʏʝʣʥʳ 

 

ʉʅʀɾɽʅʀɽ ʊɽʍʅʆɻɽʅʅʆʁ ʆʇɸʉʅʆʉʊʀ ɺ ʇʈʆʀɿɺʆɼʉʊɺɽ 

ɺʀʊɸʄʀʅʅʆ-ʄʀʅɽʈɸʃʔʅʓʍ ʉʄɽʉɽʁ (ʇʈɽʄʀʂʉʆɺ) 

 

ɺʟʨʳʚʦʦʧʘʩʥʦʩʪʴ ʷʚʣʷʝʪʩʷ 

ʪʨʘʚʤʠʨʫʶʱʠʤ ʬʘʢʪʦʨʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʨʝʜʳ ʩ ʥʘʠʙʦʣʝʝ 

ʩʝʨʴʝʟʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʜʣʷ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. ɺʟʨʳʚʳ ʧʨʠ ʦʙʨʘʱʝʥʠʠ 

ʩ ʛʦʨʶʯʠʤʠ ʧʦʨʦʰʢʘʤʠ ʥʝʨʝʜʢʦ ʧʨʠʚʦʜʷʪ ʢ ʩʝʨʴʝʟʥʳʤ ʪʨʘʚʤʘʤ ʠʣʠ 

ʣʝʪʘʣʴʥʳʤ ʠʩʭʦʜʘʤ. 

ɺʦ ʤʥʦʛʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʭʠʤʠʯʝʩʢʦʡ, ʧʠʱʝʚʦʡ ʠ 

ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʝʡ ʧʨʠʤʝʥʷʶʪʩʷ ʤʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ 

ʥʘʭʦʜʷʩʴ ʚ ʜʠʩʧʝʨʩʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʦʙʣʘʜʘʶʪ ʩʚʦʡʩʪʚʘʤʠ ʚʦʟʛʦʨʘʥʠʷ. [6; 

ʩ.7] 

ʆʙʨʘʙʦʪʢʘ ʛʦʨʶʯʠʭ ʧʦʨʦʰʢʦʚ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʧʨʠʚʦʜʠʪ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ʩʤʝʩʝʡ ʠʟ ʛʦʨʶʯʝʛʦ ʧʦʨʦʰʢʘ ʠ ʚʦʟʜʫʭʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ 

ʜʘʥʥʳʝ ʩʤʝʩʠ ʚʦʩʧʣʘʤʝʥʷʶʪʩʷ ʦʪ ʚʥʝʰʥʠʭ ʠʩʪʦʯʥʠʢʦʚ ʚʦʩʧʣʘʤʝʥʝʥʠʷ, 

ʝʩʣʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʛʦʨʶʯʝʛʦ ʧʦʨʦʰʢʘ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʪ 30 

ʜʦ 6000 ʛ/ʤ3ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ɼʠʨʝʢʪʠʚʝ ɽʉ 1999/92/EC, ATEX 137 ʠ 

ɻʆʉʊ 12.1.044ð89 ʉʉɹʊ "ʇʦʞʘʨʦʚʟʨʳʚʦʦʧʘʩʥʦʩʪʴ ʚʝʱʝʩʪʚ ʠ 

ʤʘʪʝʨʠʘʣʦʚ. ʅʦʤʝʥʢʣʘʪʫʨʘ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʤʝʪʦʜʳ ʠʭ ʦʧʨʝʜʝʣʝʥʠʷ". [3; 

ʩ.2] 

ɺʦʩʧʣʘʤʝʥʝʥʠʝ ʚʟʨʳʚʯʘʪʳʭ ʩʤʝʩʝʡ ʠʟ ʧʳʣʠ ʠ ʚʦʟʜʫʭʘ ʧʨʠʚʦʜʷʪ ʢ 

ʧʳʣʝʚʳʤ ʚʟʨʳʚʘʤ. ʇʨʠʯʠʥʘʤʠ ʠʭ ʤʦʛʫʪ ʙʳʪʴ ʵʢʟʦʪʝʨʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ, 

ʩʘʤʦʚʦʩʧʣʘʤʝʥʝʥʠʝ, ʥʘʣʠʯʠʝ ʛʦʨʷʯʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠʣʠ ʦʪʢʨʳʪʦʝ 

ʧʣʘʤʷ, ʤʝʭʘʥʠʯʝʩʢʦʝ ʪʨʝʥʠʝ ʯʘʩʪʝʡ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʩʢʨʦʦʙʨʘʟʦʚʘʥʠʝ 

ʧʦʚʨʝʞʜʝʥʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʝ 

ʨʘʟʨʷʜʳ. 

ʂʦʨʦʥʥʳʝ ʨʘʟʨʷʜʳ ʠ ʢʠʩʪʝʚʳʝ ʨʘʟʨʷʜʳ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʪʦʯʥʠʢʘʤʠ 

ʚʦʩʧʣʘʤʝʥʝʥʠʷ ʜʣʷ ʛʦʨʶʯʠʭ ʧʦʨʦʰʢʦʚ. ʀʩʢʨʦʚʳʝ ʨʘʟʨʷʜʳ ʤʦʛʫʪ 
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ʚʦʩʧʣʘʤʝʥʠʪʴ ʚʟʨʳʚʯʘʪʫʶ ʩʤʝʩʴ ʠʟ ʧʳʣʠ ʠ ʚʦʟʜʫʭʘ, ʚʦʟʥʠʢʘʷ ʤʝʞʜʫ 

ʧʨʦʚʦʜʷʱʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠ ʜʝʪʘʣʷʤʠ, ʝʩʣʠ ʦʥʠ ʥʝ ʟʘʟʝʤʣʝʥʳ. ɺ ʩʚʷʟʠ 

ʩ ʵʪʠʤ ʚʩʝ ʧʨʦʚʦʜʷʱʠʝ ʵʣʝʤʝʥʪʳ ʫʩʪʘʥʦʚʦʢ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʟʝʤʣʝʥʳ ʠ 

ʢʘʯʝʩʪʚʦ ʟʘʟʝʤʣʝʥʠʷ ʜʦʣʞʥʦ ʧʨʦʚʝʨʷʪʴʩʷ ʧʝʨʠʦʜʠʯʝʩʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʇʨʘʚʠʣʘʤʠ ʫʩʪʨʦʡʩʪʚ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ (ʇʋʕ). [2; ʩ.11] 

ʈʘʩʧʨʦʩʪʨʘʥʷʶʱʠʝʩʷ ʢʠʩʪʝʚʳʝ ʨʘʟʨʷʜʳ ʚʦʟʥʠʢʘʶʪ ʥʘ 

ʥʝʧʨʦʚʦʜʷʱʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʪʦʣʱʠʥʦʡ 2-9 ʤʤ, ʥʘ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʷʪ 

ʧʨʦʮʝʩʩʳ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʨʘʟʨʷʜʦʚ, ʥʘʧʨʠʤʝʨ, ʚ ʮʠʢʣʦʥʘʭ ʠʣʠ 

ʩʫʰʠʣʢʘʭ ʩ ʥʝʧʨʦʚʦʜʷʱʠʤ ʦʙʣʠʮʦʚʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. 

ʂʦʥʫʩʥʳʡ ʨʘʟʨʷʜ ï ʵʪʦ ʚʠʜ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʟʨʷʜʘ, 

ʧʨʦʷʚʣʷʶʱʠʡʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʳʧʫʯʠʭ ʜʠʵʣʝʢʪʨʠʢʦʚ ʚ ʩʠʣʦʩʘʭ ʠ 

ʜʨʫʛʠʭ ʙʦʣʴʰʠʭ ʙʫʥʢʝʨʘʭ, ʤʝʞʜʫ ʧʦʚʝʨʭʥʦʩʪʴʶ ʢʦʥʫʩʘ ʦʙʨʘʟʫʝʤʦʛʦ 

ʟʘʛʨʫʞʘʝʤʳʤ ʤʘʪʝʨʠʘʣʦʤ ʠ ʩʪʝʥʢʘʤʠ ʩʠʣʦʩʘ. ɽʛʦ ʵʥʝʨʛʠʷ ʜʦʩʪʠʛʘʝʪ ʦʪ 1 

ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʤɼʞ. ʅʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʯʠʪʘʶʪ, ʯʪʦ 

ʦʥʠ ʠʤʝʶʪ ʤʝʩʪʦ ʪʘʢʞʝ ʚʥʫʪʨʠ ʧʨʠʟʤʳ (ʧʦʨʦʰʢʦʦʙʨʘʟʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʭʨʘʥʝʥʥʳʭ ʥʘʚʘʣʦʤ). ʋʩʣʦʚʠʷ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʥʫʩʥʦʛʦ 

ʨʘʟʨʷʜʘ ʜʦ ʢʦʥʮʘ ʥʝ ʠʟʫʯʝʥʳ. ʇʨʠʟʥʘʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ 

ʨʘʟʚʠʪʠʝ ʢʦʥʫʩʥʦʛʦ ʨʘʟʨʷʜʘ, ʷʚʣʷʶʪʩʷ: ʫʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʧʦʨʦʰʢʘ, ʪʦʢ ʟʘʨʷʜʘ, ʦʙʲʝʤ ʠ ʛʝʦʤʝʪʨʠʷ ʦʙʲʝʤʘ ʧʦʨʦʰʢʘ, ʘ ʪʘʢʞʝ 

ʨʘʟʤʝʨ ʯʘʩʪʠʮ ʧʦʨʦʰʢʘ. [8; ʩ.513] 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʤ ʨʘʟʨʷʜʝ ʤʦʞʝʪ ʙʳʪʴ 

ʦʩʚʦʙʦʞʜʝʥʘ ʵʥʝʨʛʠʷ ʨʘʟʨʷʜʘ Wr, ʩʧʦʩʦʙʥʘʷ ʧʨʠʚʝʩʪʠ ʢ ʚʦʩʧʣʘʤʝʥʝʥʠʶ 

ʚ ʫʩʣʦʚʠʷʭ ʚʟʨʳʚʦʦʧʘʩʥʦʡ ʩʨʝʜʳ. ɼʣʷ ʦʮʝʥʢʠ ʵʥʝʨʛʠʠ ʢʦʥʫʩʥʦʛʦ 

ʨʘʟʨʷʜʘ ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʚ ʩʠʣʦʩʘʭ ʜʠʘʤʝʪʨʦʤ 0,5õ3 ʤ ʟʘʛʨʫʞʝʥʥʳʭ 

ʧʦʨʦʰʢʘʤʠ ʩ ʨʘʟʤʝʨʦʤ ʯʘʩʪʠʮ ʚ ʜʠʘʧʘʟʦʥʝ 0,1õ3 ʤʤ ʤʳ ʧʨʠʤʝʥʷʝʤ 

ʵʤʧʠʨʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ: 

Wr= 5,22 Ĭ D
3,36 
Ĭ d

1,46
[ʤɼʞ], 

ʛʜʝ: D ï ʜʠʘʤʝʪʨ ʩʠʣʦʩʘ, ʢʦʥʩʪʨʫʢʮʠʷ ʢʦʪʦʨʦʛʦ ʚʳʧʦʣʥʝʥʥʦʛʦ ʠʟ 

ʧʨʦʚʦʜʥʠʢʘ, d ï ʤʝʜʠʘʥʘ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʯʘʩʪʠʮ 

ʦʙʨʘʟʫʶʱʠʭ ʢʦʥʫʩ ʠʟ ʧʦʨʦʰʢʘ ʚ ʩʠʣʦʩʝ [10; ʩ.11]. 

ʀʟ ʚʳʰʝʫʢʘʟʘʥʥʦʡ ʬʦʨʤʫʣʳ ʩʣʝʜʫʝʪ, ʯʪʦ ʢʦʥʫʩʥʳʝ ʨʘʟʨʷʜʳ, 

ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʧʦʨʦʰʢʝ ʩ ʢʨʫʧʥʳʤʠ ʯʘʩʪʠʮʘʤʠ, ʦʙʣʘʜʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʙʦʣʴʰʝʡ ʵʥʝʨʛʠʝʡ, ʯʝʤ ʨʘʟʨʷʜʳ ʬʦʨʤʠʨʫʝʤʳʝ ʧʦʨʦʰʢʦʤ ʩ ʤʝʣʢʠʤʠ 

ʯʘʩʪʠʮʘʤʠ, ʫʚʝʣʠʯʝʥʠʝ ʜʠʘʤʝʪʨʘ ʩʠʣʦʩʘ ʧʨʠʚʦʜʠʪ ʢ ʙʳʩʪʨʦʤʫ ʨʦʩʪʫ 

ʵʥʝʨʛʠʠ ʵʪʠʭ ʨʘʟʨʷʜʦʚ. 

ɺʦʩʧʣʘʤʝʥʷʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʟʨʷʜʘ 

ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʵʥʝʨʛʠʝʡ ʟʘʞʠʛʘʥʠʷ Ezmin 

ʛʦʨʶʯʝʛʦ ʤʘʪʝʨʠʘʣʘ. ɽʩʣʠ ʵʥʝʨʛʠʷ ʨʘʟʨʷʜʘ ʙʦʣʴʰʝ ʤʠʥʠʤʘʣʴʥʦʡ 

ʵʥʝʨʛʠʠ ʟʘʞʠʛʘʥʠʷ ʠ ʜʦʩʪʠʛʘʝʪ ʟʥʘʯʝʥʠʝ Wr>Ezmin, ʪʦ ʚʦʟʥʠʢʘʝʪ 

ʠʩʪʦʯʥʠʢʦʤ ʚʦʩʧʣʘʤʝʥʝʥʠʷ (ʩʤ. ʈʠʩ.1 ɺʦʩʧʣʘʤʝʥʷʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʟʨʷʜʘ). 
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ʈʠʩ. 1. ɺʦʩʧʣʘʤʝʥʷʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʟʨʷʜʘ 

 

ʄʠʥʠʤʘʣʴʥʘʷ ʵʥʝʨʛʠʷ ʟʘʞʠʛʘʥʠʷ (ʄʕɿ)- ʥʘʠʤʝʥʴʰʘʷ 

ʵʥʝʨʛʠʷ ʠʩʪʦʯʥʠʢʘ ʟʘʞʠʛʘʥʠʷ, ʩʧʦʩʦʙʥʘʷ 

ʠʥʠʮʠʠʨʦʚʘʪʴ ʛʦʨʝʥʠʝ ʣʝʛʢʦʚʦʩʧʣʘʤʝʥʷʝʤʦʡ (ʩʪʝʭʠʦʤʝʪʨʠʯʝʩʢʦʡ) 

ʩʤʝʩʠ ʛʦʨʶʯʝʛʦ ʚʝʱʝʩʪʚʘ (ʛʘʟʘ, ʧʘʨʘ, ʧʳʣʠ) ʩ ʚʦʟʜʫʭʦʤ, ʪʦ ʝʩʪʴ 

ʚʟʨʳʚʦʦʧʘʩʥʦʡ ʩʤʝʩʠ. ɿʥʘʯʝʥʠʝ ʄʕɿ ʧʨʠʤʝʥʷʶʪ ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ 

ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʡ ʠʩʢʨʦʙʝʟʦʧʘʩʥʦʩʪʠ ʘʧʧʘʨʘʪʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʞʘʨʦʚʟʨʳʚʦʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʨʘʙʦʪʢʠ 

ʛʦʨʶʯʠʭ ʚʝʱʝʩʪʚ. 

ɿʥʘʯʝʥʠʝ ʤʠʥʠʤʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʟʘʞʠʛʘʥʠʷ ʛʦʨʶʯʝʛʦ ʧʦʨʦʰʢʘ 

ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʝʛʦ ʧʦʜʚʝʨʞʝʥʥʦʩʪʴ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʤʫ 

ʨʘʟʨʷʜʫ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʤʠʥʠʤʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʟʘʞʠʛʘʥʠʷ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʟʘʞʠʛʘʥʠʠ ʩ ʟʘʜʘʥʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʚʟʨʳʚʦʦʧʘʩʥʦʡ 

ʩʤʝʩʠ ʨʘʟʣʠʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʨʘʟʨʷʜʦʤ ʨʘʟʣʠʯʥʦʡ 

ʵʥʝʨʛʠʠ. 

ʇʨʦʮʝʩʩʘʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʳʭ ʩʤʝʩʝʡ 

(ʧʨʝʤʠʢʩʦʚ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʦʨʶʯʠʭ ʧʦʨʦʰʢʦʚ ʩʚʦʡʩʪʚʝʥʝʥ 

ʥʝʦʪʲʝʤʣʝʤʳʡ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʦʚ ʠ ʚʟʨʳʚʦʚ 

ʇʨʝʤʠʢʩʳ - ʦʜʥʦʨʦʜʥʘʷ ʩʤʝʩʴ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʚʠʪʘʤʠʥʦʚ, 

ʬʝʨʤʝʥʪʦʚ, ʘʥʪʠʙʠʦʪʠʢʦʚ, ʘʥʪʠʦʢʩʠʜʘʥʪʘ ʥʘ ʦʩʥʦʚʝ ʠʟʤʝʣʴʯʝʥʥʳʭ 

ʦʪʨʫʙʝʡ, ʠʟʚʝʩʪʥʷʢʦʚʦʡ ʤʫʢʠ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʞʠʜʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ʇʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʝʤʠʢʩʦʚ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʘʧʦʣʥʝʥʠʝ 

ʩʠʣʦʩʦʚ ʩʳʨʴʝʤ, ʜʦʟʠʨʦʚʘʥʠʝ ʠ ʚʟʚʝʰʠʚʘʥʠʝ ʦʪʜʝʣʴʥʳʭ ʩʳʨʴʝʚʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʩʤʝʰʠʚʘʥʠʝ ʠ ʧʨʦʩʝʠʚʘʥʠʝ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʠ 

ʜʘʣʴʥʝʡʰʘʷ ʝʛʦ ʫʧʘʢʦʚʢʘ. 

ɿʘʚʦʜ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʳʭ ʩʤʝʩʝʡ 

(ʧʨʝʤʠʢʩʦʚ) ʚ ʛʦʨʦʜʝ ʅʘʙʝʨʝʞʥʳʝ ʏʝʣʥʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 42-

ʤʝʪʨʦʚʫʶ ʙʘʰʥʶ. ʇʨʦʮʝʩʩ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʝʤʠʢʩʘ ʧʨʦʭʦʜʠʪ ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʛʨʘʚʠʪʘʮʠʠ. ɺ ʚʝʨʭʥʝʡ ʪʦʯʢʝ ʙʘʰʥʠ (ʦʪʤʝʪʢʘ 42ʤ.) 

ʧʨʦʠʩʭʦʜʠʪ ʟʘʛʨʫʟʢʘ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʝʤʠʢʩʘ ʯʝʨʝʟ ʩʪʘʥʮʠʠ ʨʫʯʥʦʡ 

http://slovari.yandex.ru/~%D0%BA%D0%BD%D0%B8%D0%B3%D0%B8/%D0%9E%D1%85%D1%80%D0%B0%D0%BD%D0%B0%20%D1%82%D1%80%D1%83%D0%B4%D0%B0/%D0%98%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%BA%20%D0%B7%D0%B0%D0%B6%D0%B8%D0%B3%D0%B0%D0%BD%D0%B8%D1%8F/
http://slovari.yandex.ru/~%D0%BA%D0%BD%D0%B8%D0%B3%D0%B8/%D0%9E%D1%85%D1%80%D0%B0%D0%BD%D0%B0%20%D1%82%D1%80%D1%83%D0%B4%D0%B0/%D0%93%D0%BE%D1%80%D0%B5%D0%BD%D0%B8%D0%B5/
http://slovari.yandex.ru/~%D0%BA%D0%BD%D0%B8%D0%B3%D0%B8/%D0%9E%D1%85%D1%80%D0%B0%D0%BD%D0%B0%20%D1%82%D1%80%D1%83%D0%B4%D0%B0/%D0%93%D0%BE%D1%80%D1%8E%D1%87%D0%B8%D0%B5%20%D0%B2%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%B0/
http://slovari.yandex.ru/~%D0%BA%D0%BD%D0%B8%D0%B3%D0%B8/%D0%9E%D1%85%D1%80%D0%B0%D0%BD%D0%B0%20%D1%82%D1%80%D1%83%D0%B4%D0%B0/%D0%93%D0%B0%D0%B7/
http://slovari.yandex.ru/~%D0%BA%D0%BD%D0%B8%D0%B3%D0%B8/%D0%9E%D1%85%D1%80%D0%B0%D0%BD%D0%B0%20%D1%82%D1%80%D1%83%D0%B4%D0%B0/%D0%9F%D0%B0%D1%80/
http://slovari.yandex.ru/~%D0%BA%D0%BD%D0%B8%D0%B3%D0%B8/%D0%9E%D1%85%D1%80%D0%B0%D0%BD%D0%B0%20%D1%82%D1%80%D1%83%D0%B4%D0%B0/%D0%9F%D1%8B%D0%BB%D1%8C/
http://slovari.yandex.ru/~%D0%BA%D0%BD%D0%B8%D0%B3%D0%B8/%D0%9E%D1%85%D1%80%D0%B0%D0%BD%D0%B0%20%D1%82%D1%80%D1%83%D0%B4%D0%B0/%D0%92%D0%B7%D1%80%D1%8B%D0%B2%D0%BE%D0%BE%D0%BF%D0%B0%D1%81%D0%BD%D1%8B%D0%B5%20%D1%81%D0%BC%D0%B5%D1%81%D0%B8/
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ʟʘʛʨʫʟʢʠ ʚ ʙʫʥʢʝʨʳ. ɺ ʥʠʞʥʝʡ ʪʦʯʢʝ ʙʘʰʥʠ (ʦʪʤʝʪʢʘ 0ʤ.) - ʫʧʘʢʦʚʢʘ 

ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɼʦʟʠʨʦʚʘʥʠʝ, ʚʟʚʝʰʠʚʘʥʠʝ, ʩʤʝʰʠʚʘʥʠʝ ʠ ʧʨʦʩʝʠʚʘʥʠʝ 

ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʝʤʠʢʩʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ. 

ʋʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʧʨʦʮʝʩʩʦʤ ʚ 

ʩʧʝʮʠʘʣʴʥʦ ʦʙʦʨʫʜʦʚʘʥʥʦʤ ʧʦʤʝʱʝʥʠʠ. 

ʈʫʯʥʦʡ ʪʨʫʜ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʟʘʛʨʫʟʢʠ ʩʠʣʦʩʦʚ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʧʨʝʤʠʢʩʦʚ, ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ ʜʚʘʜʮʘʪʠ ʧʷʪʠ 

ʢʠʣʦʛʨʘʤʤʦʚʳʭ ʤʝʰʢʘʭ. 

ɼʣʷ ʨʫʢʦʚʦʜʩʪʚʘ ʟʘʚʦʜʘ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʧʨʝʤʠʢʩʦʚ ʚʘʞʥʦ 

ʫʣʫʯʰʘʪʴ ʫʩʣʦʚʠʷ ʪʨʫʜʘ ʨʘʙʦʯʠʭ, ʠ ʩʥʠʞʝʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʪʷʞʝʩʪʠ 

ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʦʡ ʟʘʜʘʯʝʡ. 

ʈʝʰʝʥʠʝ ʧʦ ʟʘʛʨʫʟʢʝ ʩʳʨʴʷ ʚ ʩʠʣʦʩʳ ʠʟ ʤʷʛʢʠʭ ʢʦʥʪʝʡʥʝʨʦʚ 

ʨʘʟʦʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʄʂʈ, ʙʠʛ-ʙʝʛʦʚ) ʚʝʩʦʤ 500-1200 ʢʛ ʩ ʧʦʤʦʱʴʶ 

ʛʨʫʟʦʧʦʜʲʝʤʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʥʘʛʨʫʟʢʫ ʥʘ 

ʨʘʙʦʪʥʠʢʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʇʨʦʮʝʩʩ ʟʘʛʨʫʟʢʠ ʩʳʨʴʷ ʚ ʩʠʣʦʩʳ ʩʚʷʟʘʥ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʧʳʣʝʚʦʟʜʫʰʥʳʭ ʩʤʝʩʝʡ ʚ ʟʘʤʢʥʫʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʨʠʩʢʦʤ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʥʫʩʥʦʛʦ ʨʘʟʨʷʜʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʤʠʥʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ 

ʯʘʩʪʠʮ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʝʤʠʢʩʦʚ ʩʦʩʪʘʚʣʷʝʪ 0,8ʤʤ. ʄʠʥʠʤʘʣʴʥʘʷ ʵʥʝʨʛʠʷ 

ʟʘʞʠʛʘʥʠʷ ʥʘʠʙʦʣʝʝ ʚʟʨʳʚʦʦʧʘʩʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ Ezmin = 3 

ʤɼʞ. ʆʧʨʝʜʝʣʠʤ ʜʠʘʤʝʪʨ ʩʠʣʦʩʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʨʠʩʢ ʢʦʥʫʩʥʦʛʦ ʨʘʟʨʷʜʘ 

ʦʪʩʫʪʩʪʚʫʝʪ (ʩʤ. ʊʘʙʣ.1 ʆʧʨʝʜʝʣʝʥʠʝ ʜʠʘʤʝʪʨʘ ʩʠʣʦʩʘ). 

 
ʊʘʙʣ. 1. ʆʧʨʝʜʝʣʝʥʠʝ ʜʠʘʤʝʪʨʘ ʩʠʣʦʩʘ 

 
 

ʈʘʟʤʝʨ ʜʘʥʥʦʛʦ ʜʠʘʤʝʪʨʘ ʩʦʩʪʘʚʣʷʝʪ D <0,934ʤ. ʈʘʟʤʝʨ ʜʠʘʤʝʪʨʘ 

ʟʘʛʨʫʟʦʯʥʳʭ ʩʠʣʦʩʦʚ ʥʘ ʟʘʚʦʜʝ ʧʨʝʤʠʢʩʦʚ ʩʦʩʪʘʚʣʷʝʪ D = 1,3ʤ. ɼʣʷ 
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ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩʠʣʦʩʘ ʥʝʦʙʭʦʜʠʤʦ ʛʘʨʘʥʪʠʨʦʚʘʪʴ 

ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʥʫʩʥʦʛʦ ʨʘʟʨʷʜʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʢʘ ʚ ʩʠʣʦʩʝ ʪʦʢʦʧʨʦʚʦʜʷʱʝʛʦ ʵʣʝʢʪʨʦʜʘ, 

ʟʘʢʨʝʧʣʝʥʥʦʛʦ ʚʥʫʪʨʠ ʝʛʦ ʦʙʲʝʤʘ, ʧʦʟʚʦʣʷʝʪ ʵʥʝʨʛʠʠ ʩʪʘʪʠʯʝʩʢʦʛʦ 

ʨʘʟʨʷʜʘ ʥʝ ʧʨʝʚʳʰʘʪʴ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʵʥʝʨʛʠʠ ʟʘʞʠʛʘʥʠʷ ʨʘʚʥʦʡ 

3 ʤɼʞ, ʪʝʤ ʩʘʤʳʤ ʥʠʚʝʣʠʨʫʷ ʨʠʩʢʠ ʚʟʨʳʚʦʦʧʘʩʥʦʩʪʠ. ʉʦʝʜʠʥʝʥʥʳʝ 

ʢʦʥʮʳ ʵʣʝʢʪʨʦʜʦʚ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʨʘʚʥʠʚʘʥʠʝ ʧʦʪʝʥʮʠʘʣʦʚ ʦʙʲʝʢʪʘ 

(ʩʤ. ʈʠʩ.2 ʉʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʪʦʢʦʧʨʦʚʦʜʷʱʝʛʦ ʵʣʝʢʪʨʦʜʘ ʚ ʩʠʣʦʩʝ). 

 
ʈʠʩ. 2. ʉʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʪʦʢʦʧʨʦʚʦʜʷʱʝʛʦ ʵʣʝʢʪʨʦʜʘ ʚ ʩʠʣʦʩʝ 
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ʄʦʨʦʟʦʚʘ ɸ. ʅ. 

 ʩʪʫʜʝʥʪʢʘ 

ɼʨʦʟʜʦʚ ʉ.ɸ. 

ʜʦʮʝʥʪ 

ʢʘʬʝʜʨʘ ʧʨʠʢʣʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʠ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ, ʄʦʩʢʦʚʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʝʯʘʪʠ ʠʤʝʥʠ ʀʚʘʥʘ ʌʝʜʦʨʦʚʘ 

 

ʇʆʉʊʈʆɽʅʀɽ ɸʃɻʆʈʀʊʄɸ ɸɺʊʆʄɸʊʀɿɸʎʀʀ ʆɹʈɸɹʆʊʂʀ 

ɼɸʅʅʓʍ ɼʃʗ ʂʈɸʊʂʆ- ʀ ʉʈɽɼʅɽʉʈʆʏʅʆɻʆ ʇʈʆɻʅʆɿɸ 

ɿɸɻʈʋɾɽʅʅʆʉʊʀ ɼʆʈʆɾʅʆʁ ʉɽʊʀ ʄʆʉʂɺʓ 

 

ɺ ʨʘʙʦʪʝ [1] ʠʩʩʣʝʜʦʚʘʣʘʩʴ ʧʨʦʙʣʝʤʘ ʪʨʘʬʠʢʘ ʚ ʄʦʩʢʚʝ ʩ 

ʧʦʤʦʱʴʶ ʘʧʧʘʨʘʪʘ ʘʥʘʣʠʟʘ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ. 

ʀʩʩʣʝʜʦʚʘʣʠʩʴ ʚʳʨʘʞʝʥʥʳʝ ʚ ʙʘʣʣʘʭ ʟʥʘʯʝʥʠʷ ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ 

ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʚ ʛʦʨʦʜʝ (ʜʘʥʥʳʝ ʟʘʠʤʩʪʚʦʚʘʥʳ ʩ ʩʝʨʚʠʩʘ 

çʧʨʦʙʢʠè ʩʣʫʞʙʳ yandex) ʟʘ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ï ʩʦ ʚʪʦʨʥʠʢʘ ʧʦ ʩʫʙʙʦʪʫ 

ʨʠʩ.1. 

          
ʈʠʩ.1. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ. ʇʦ ʚʝʨʪʠʢʘʣʠ ʦʪʣʦʞʝʥʳ ʟʥʘʯʝʥʠʷ ʙʘʣʣʦʚ, 

ʚ ʢʦʪʦʨʳʭ ʠʟʤʝʨʷʝʪʩʷ ʠʩʩʣʝʜʫʝʤʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʘ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ ï ʥʦʤʝʨ 

ʠʟʤʝʨʝʥʠʷ (734 ʪʦʯʢʠ) 
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ɸʚʪʦʨʳ ʨʘʙʦʪʳ ʧʨʝʜʣʦʞʠʣʠ ʦʨʠʛʠʥʘʣʴʥʫʶ ʤʝʪʦʜʠʢʫ ʦʧʨʝʜʝʣʝʥʠʷ 

ʚʦʟʤʦʞʥʦʛʦ ʤʠʥʠʤʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ. ʆʥ ʦʧʨʝʜʝʣʷʣʩʷ ʧʫʪʝʤ ʧʦʩʪʨʦʝʥʠʷ 

ʵʤʧʠʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʣʷ ʚʩʝʡ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʝʝ 

ʯʘʩʪʝʡ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʧʨʝʜʝʣʝʥʠʝʤ ʠʭ ʠʜʝʥʪʠʯʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʨʠʪʝʨʠʝʚ ʇʠʨʩʦʥʘ ʠ ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ  ʧʨʦʚʝʜʝʥʠʝ ʌʫʨʴʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ 

ʠ ʧʦʣʫʯʝʥʠʝ ʧʨʦʛʥʦʟʘ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʜʦʨʦʛ ʥʘ ʧʦʥʝʜʝʣʴʥʠʢ ʠ ʩʫʙʙʦʪʫ 

çʰʘʛ ʚʣʝʚʦè ʠ çʰʘʛ ʚʧʨʘʚʦè. ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ 

ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ, ʦʧʠʩʳʚʘʶʱʠʭ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, 

ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʵʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ [2-7]. 

ʇʨʦʚʝʜʝʤ ʨʘʟʣʦʞʝʥʠʝ ʚ ʨʷʜ ʌʫʨʴʝ  ʠʩʩʣʝʜʫʝʤʦʡ ʬʫʥʢʮʠʠ 

ʬʦʨʤʘʣʴʥʦ. ɺʩʝʛʦ ʥʘʙʣʶʜʘʣʦʩʴ 734 ʪʦʯʢʠ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ [1] 

ʤʘʢʩʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʧʝʨʠʦʜʘ ʷʚʣʷʝʪʩʷ 183,5 ʪʦʯʢʠ (ʯʝʪʳʨʝ 

ʧʝʨʠʦʜʘ); ʫʩʣʦʚʥʦ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʤ ï 146,8 (ʧʷʪʴ ʧʝʨʠʦʜʦʚ); 

ʤʠʥʠʤʘʣʴʥʳʤ ï 122,3 (ʰʝʩʪʴ ʧʝʨʠʦʜʦʚ). 

ʇʦʜʛʦʪʦʚʠʤʩʷ ʢ ʨʘʟʣʦʞʝʥʠʶ ʚ ʨʷʜ ʌʫʨʴʝ ʩ ʧʝʨʠʦʜʦʤ ʚ 184 ʪʦʯʢʠ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʷʪʴ FFT(fast Fourier 

transform) [8], ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʙʳʣʦ ʨʘʚʥʦ 2
n
. ɽʩʣʠ 

ʟʘʜʘʚʘʪʴ ʬʫʥʢʮʠʶ ʚʥʫʪʨʠ ʦʜʥʦʛʦ ʧʝʨʠʦʜʘ, ʪʦ ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ 

ʦʙʲʝʤʘ ʜʦʣʞʥʦ ʦʩʪʘʪʴʩʷ ʧʨʠʤʝʨʥʦ 70% ʪʦʯʝʢ, ʣʠʙʦ ʜʦʣʞʥʦ ʧʦʷʚʠʪʴʩʷ 

ʥʘ 40% ʪʦʯʝʢ ʙʦʣʴʰʝ, ʯʝʤ ʝʩʪʴ. ʈʘʟʫʤʥʝʝ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʠʦʜʘ ʚʳʙʨʘʪʴ 

512 ʪʦʯʝʢ ʠ ʦʪʙʨʦʩʠʪʴ ʨʘʟʥʠʮʫ ʚ 40 ʪʦʯʝʢ (184Ŀ4=552), ʪ.ʢ. ʧʨʠ ʵʪʦʤ ʵʪʦ 

ʙʫʜʝʪ ʧʦʪʝʨʷʥʦ ʚʩʝʛʦ 8% ʪʦʯʝʢ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʣʦʞʝʥʠʷ ʜʦʤʠʥʠʨʫʶʪ 

ʪʨʝʪʴʷ, ʯʝʪʚʝʨʪʘʷ ʠ ʩʝʜʴʤʘʷ ʛʘʨʤʦʥʠʢʠ, ʪ.ʝ. ʧʝʨʠʦʜʳ 512/3=171, 

512/4=128 ʠ 512/7=73 ʩ ʚʝʩʘʤʠ 1,64;1,29 ʠ 0,89 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʊʝʧʝʨʴ ʦʩʫʱʝʩʪʚʠʤ ʧʨʠʤʝʨʥʦʝ ʨʘʟʣʦʞʝʥʠʝ ʚ ʨʷʜ ʌʫʨʴʝ ʧʦ 

ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʤʫ ʧʝʨʠʦʜʫ. ɼʣʷ ʵʪʦʛʦ ʧʦʜʙʝʨʝʤ ʙʣʠʞʘʡʰʫʶ 

ʢʨʘʪʥʫʶ ʝʤʫ ʩʪʝʧʝʥʴ ʜʚʦʡʢʠ: (147-128)/128=15%. ɼʦʤʠʥʠʨʫʶʪ ʧʝʨʚʘʷ, 

ʚʪʦʨʘʷ ʠ ʯʝʪʚʝʨʪʘʷ ʛʘʨʤʦʥʠʢʠ, ʪ.ʝ. ʧʝʨʠʦʜʳ 128, 64 ʠ 32 ʩ ʚʝʩʘʤʠ 1,90; 

1,23 ʠ 0,85 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʣʷ ʤʠʥʠʤʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʵʪʦ ʞʝ 

ʨʘʟʣʦʞʝʥʠʝ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʦʮʝʥʢʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʜʣʷ 

ʦʧʠʩʘʥʠʷ ʜʠʥʘʤʠʢʠ ʮʠʢʣʠʯʝʩʢʦʡ ʢʦʤʧʦʥʝʥʪʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 

ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʜʦʩʪʘʪʦʯʥʦ ʪʨʝʭ ʛʘʨʤʦʥʠʢ ʜʣʷ 

ʧʝʨʠʦʜʘ ʠʟ ʜʠʘʧʘʟʦʥʘ ʦʪ 122 ʜʦ 184 ʩ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʧʝʨʠʦʜʦʚ ʛʘʨʤʦʥʠʢ ʚ ʵʪʦʤ ʠʥʪʝʨʚʘʣʝ. 

ɺ ʧʨʦʛʨʘʤʤʝ Microcal Origin ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʪʴ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʨʦʠʟʚʦʣʴʥʦʡ ʥʝʣʠʥʝʡʥʦʡ ʢʨʠʚʦʡ ʩ 

ʧʘʨʘʤʝʪʨʘʤʠ ʟʘ ʩʯʝʪ ʧʦʜʙʦʨʘ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʤʝʪʦʜʦʤ ʃʝʚʝʥʙʝʨʛʘ-

ʄʘʨʢʫʘʨʪʘ.  ɺʦʟʴʤʝʤ ʩ ʠʟʙʳʪʢʦʤ ʩʨʘʟʫ ʜʝʩʷʪʴ ʛʘʨʤʦʥʠʢ ʜʣʷ ʧʝʨʠʦʜʘ ʚ 

147 ʪʦʯʝʢ ʠ ʘʧʧʨʦʢʩʠʤʠʨʫʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ. ʈʝʟʫʣʴʪʘʪ 

ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 2. 
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ʈʠʩ.2. ʈʘʟʣʦʞʝʥʠʝ ʌʫʨʴʝ ʜʦ ʜʝʩʷʪʦʡ ʛʘʨʤʦʥʠʢʠ (ʩʧʣʦʰʥʘʷ ʢʨʠʚʘʷ).  

ɿʜʝʩʴ, ʢʘʢ ʠ ʥʘ ʨʠʩʫʥʢʝ 1, ʘ ʪʘʢʞʝ ʥʘ ʨʠʩʫʥʢʘʭ 3-5 ʧʦ ʦʩʠ ʍ  ʥʦʤʝʨ 

ʠʟʤʝʨʝʥʠʷ, ʧʦ ʦʩʠ Y  ʟʥʘʯʝʥʠʷ ʙʘʣʣʦʚ 

 

ʀʟ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʯʪʦ ʚʩʝ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʪʨʘʞʝʥʳ, 

ʦʜʥʘʢʦ ʥʝ ʭʚʘʪʘʝʪ ʪʨʝʥʜʘ, ʢʦʪʦʨʳʡ ʙʳ ʫʚʝʣʠʯʠʣ ʚʩʝ ʘʤʧʣʠʪʫʜʳ ʚ ʥʘʯʘʣʝ 

ʚʳʙʦʨʢʠ ʠ ʫʤʝʥʴʰʠʣ ʙʳ ʠʭ ʚ ʢʦʥʮʝ. ɽʩʣʠ ʦʙʱʠʤ ʤʥʦʞʠʪʝʣʝʤ ʢ 

ʧʦʣʫʯʠʚʰʝʡʩʷ ʬʫʥʢʮʠʠ ʚʳʙʨʘʪʴ, ʥʘʧʨʠʤʝʨ, ʧʘʨʘʙʦʣʫ, ʪʦ ʧʦʣʫʯʠʪʩʷ 

ʢʨʠʚʘʷ, ʧʦʢʘʟʘʥʥʘʷ ʥʘ ʨʠʩ.3 çʩʠʥʠʤ ʮʚʝʪʦʤè: 

 
ʈʠʩ.3. ʈʘʟʣʦʞʝʥʠʝ ʌʫʨʴʝ ʜʦ ʜʝʩʷʪʦʡ ʛʘʨʤʦʥʠʢʠ (çʢʨʘʩʥʘʷè ʩʧʣʦʰʥʘʷ ʢʨʠʚʘʷ 

ʠ ʘʤʧʣʠʪʫʜʥʘʷ ʤʦʜʫʣʷʮʠʷ - ʩʧʣʦʰʥʘʷ ʢʨʠʚʘʷ çʩʠʥʷʷè) 
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ʇʨʦʛʥʦʩʪʠʯʝʩʢʘʷ ʩʠʣʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʣʠʥʦʤʠʘʣʴʥʦʛʦ ʪʨʝʥʜʘ 

ʥʝʚʝʣʠʢʘ, ʦʜʥʘʢʦ ʢʘʯʝʩʪʚʦ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ 

ʩʨʘʟʫ ʩʪʘʥʦʚʠʪʩʷ ʧʨʠʝʤʣʝʤʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʜʝʪʝʨʤʠʥʘʮʠʠ. ɿʘʤʝʪʠʤ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ 

ʧʘʨʘʙʦʣʠʯʝʩʢʦʛʦ ʪʨʝʥʜʘ ʙʝʟ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʠʡ ʥʝ ʧʨʝʚʳʰʘʣ 

ʟʥʘʯʝʥʠʷ 0,19, ʪ.ʝ. ʙʳʣ ʢʘʪʝʛʦʨʠʯʝʩʢʠ ʥʝ ʧʨʠʝʤʣʝʤ, ʠ ʥʝ ʤʦʛ ʚʳʟʳʚʘʪʴ 

ʦʩʦʙʦʛʦ ʜʦʚʝʨʠʷ ʢʘʢ ʢʦʤʧʦʥʝʥʪ ʤʦʜʝʣʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚʢʣʘʜ 

ʮʠʢʣʠʯʝʩʢʦʡ ʢʦʤʧʦʥʝʥʪʳ ʧʘʨʘʙʦʣʠʯʝʩʢʦʛʦ ʪʨʝʥʜʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʜʝʪʝʨʤʠʥʘʮʠʠ ʥʘ ʫʨʦʚʥʝ 0,62, ʯʪʦ ʪʘʢʞʝ ʥʝ ʜʦʩʪʘʪʦʯʥʦ, 

ʥʦ ʧʦʟʚʦʣʠʣʦ ʦʙʲʷʩʥʠʪʴ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʫʶ ʜʦʣʶ ʜʠʩʧʝʨʩʠʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ.  

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʵʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʦʙʳʯʥʦ 

ʚʳʜʝʣʷʶʪ ʪʨʝʥʜʦʚʫʶ ʠ ʮʠʢʣʠʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʠʝ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ 

(ʩʤ., ʥʘʧʨʠʤʝʨ, [9-13]), ʧʨʠʟʚʘʥʥʳʝ ʦʧʠʩʳʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʦʩʥʦʚʥʫʶ ʥʝʧʝʨʠʦʜʠʯʝʩʢʫʶ ʠ ʦʩʥʦʚʥʫʶ ʧʝʨʠʦʜʠʯʝʩʢʫʶ ʪʝʥʜʝʥʮʠʠ ʚ 

ʜʠʥʘʤʠʢʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ 

çʧʨʘʚʠʣʴʥʦʡè ʩʪʨʘʪʝʛʠʝʡ ʦʢʘʟʘʣʦʩʴ ʠʤʝʥʥʦ ʧʝʨʚʠʯʥʦʝ ʚʳʜʝʣʝʥʠʝ 

ʮʠʢʣʠʯʝʩʢʦʡ ʢʦʤʧʦʥʝʥʪʳ, ʠ ʣʠʰʴ ʟʘʪʝʤ ï ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʥʝʧʝʨʠʦʜʠʯʝʩʢʦʡ ʪʨʝʥʜʦʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ (ʩʤ. ʪʘʢʞʝ [14,15]).  

ʇʦʩʪʨʦʠʤ ʧʨʦʛʥʦʟ çʚʣʝʚʦè ʠ çʚʧʨʘʚʦè ʨʠʩ.4. 
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ʈʠʩ.4. ʕʢʩʪʨʘʧʦʣʷʮʠʷ ʧʦʣʫʯʝʥʥʦʡ ʢʨʠʚʦʡ çʚʣʝʚʦè ʠ çʚʧʨʘʚʦè ʥʘ ʦʜʠʥ ʧʝʨʠʦʜ 

 

ɺʠʜʥʦ, ʯʪʦ çʚʧʨʘʚʦè ï ʢʘʯʝʩʪʚʦ ʧʨʦʛʥʦʟʘ ʩʦʚʩʝʤ ʥʝʧʨʠʝʤʣʝʤʦ, ʪ.ʢ. 

ʧʘʨʘʙʦʣʘ ʫʰʣʘ ʚ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʟʦʥʫ, ʘ çʚʣʝʚʦè ï ʢʘʯʝʩʪʚʦ ʧʨʦʛʥʦʟʘ  

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ. ʏʪʦʙʳ ʩʥʷʪʴ ʧʨʦʙʣʝʤʫ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʥʘʜʦ ʚʩʧʦʤʥʠʪʴ: ʜʣʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʷʜʦʚ 

ʪʨʝʥʜʳ ʥʝ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʣʠʥʦʤʠʘʣʴʥʳʤʠ [1]. ʀʩʧʦʣʴʟʫʷ ʪʫ ʞʝ 

ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʫʶ ʤʦʜʝʣʴ, ʥʦ ʟʘʤʝʥʷʷ ʧʘʨʘʙʦʣʫ ʥʘ ʢʚʘʜʨʘʪ ʢʦʩʠʥʫʩʘ ʩ 

ʧʘʨʘʤʝʪʨʘʤʠ ʘʤʧʣʠʪʫʜʘ, ʧʝʨʠʦʜ ʠ ʥʘʯʘʣʴʥʘʷ ʬʘʟʘ, ʧʦʣʫʯʠʤ ʩʠʥʶʶ 
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ʢʨʠʚʫʶ (ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʨʦʛʥʦʟ ʥʘ ʦʜʠʥ ʧʝʨʠʦʜ çʚʣʝʚʦè ʠ 

çʚʧʨʘʚʦè ʦʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ) ʨʠʩ.5. 
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ʈʠʩ.5. ʕʢʩʪʨʘʧʦʣʷʮʠʷ ʧʦʣʫʯʝʥʥʦʡ ʢʨʠʚʦʡ çʚʣʝʚʦè ʠ çʚʧʨʘʚʦè  

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʫʣʠʨʫʶʱʝʡ ʢʨʠʚʦʡ  

ʚ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʦʡ ʤʦʜʝʣʠ ʬʫʥʢʮʠʠ ʢʚʘʜʨʘʪ ʢʦʩʠʥʫʩʘ 

 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʦʪʤʝʪʠʤ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʧʨʦʛʥʦʟʘ ʤʦʞʥʦ ʧʨʠʟʥʘʪʴ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ: ʚ ʧʦʥʝʜʝʣʴʥʠʢ ʧʨʦʙʢʠ ʥʝ ʚʩʝʛʜʘ ʜʦʩʪʠʛʘʶʪ ʩʚʦʝʛʦ 

ʤʘʢʩʠʤʫʤʘ, ʘ ʚ ʚʦʩʢʨʝʩʝʥʴʝ ʪʨʘʬʠʢ ʟʘʤʝʪʥʦ ʩʥʠʞʘʝʪʩʷ. ʉʣʝʜʫʝʪ ʪʘʢʞʝ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʤʧʴʶʪʝʨ çʥʠʯʝʛʦ ʥʝ ʟʥʘʣè ʧʨʦ ʧʝʨʠʦʜ ʥʝʜʝʣʷ, ʦʜʥʘʢʦ 

ʧʦʜʦʙʨʘʣ ʧʝʨʠʦʜ ʪʨʝʥʜʘ ʧʨʘʚʠʣʴʥʦ ʠ ʜʦʩʪʘʪʦʯʥʦ ʢʘʯʝʩʪʚʝʥʥʦ 

ʧʨʝʜʩʢʘʟʘʣ ʜʠʥʘʤʠʢʫ ʧʨʦʙʦʢ ʥʘ ʦʜʠʥ ʜʝʥʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʠ 

ʚʩʝʛʦ ʪʦʣʴʢʦ ʦ ʧʷʪʠ ʜʥʷʭ. ʋʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʧʨʦʛʥʦʟʘ ʤʦʞʥʦ: 

- ʘʥʘʣʠʟʠʨʫʷ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʳʭ,  

- ʚʳʙʨʘʚ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʡ ʪʨʝʥʜ ʠ 

- ʠʩʧʦʣʴʟʫʷ ʘʧʨʠʦʨʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʠʨʦʜʝ ʠʩʩʣʝʜʫʝʤʳʭ 

ʜʘʥʥʳʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʥʝʢʦʪʦʨʳʝ ʘʩʧʝʢʪʳ ʘʥʘʣʠʟʘ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ çʘʣʬʘʚʠʪʥʳʭè ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʚʨʝʤʝʥʥʳʭ 

ʨʷʜʦʚ,  ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʠʤʝʨ, ʧʦʟʚʦʣʷʶʱʠʡ ʚ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ ʦʮʝʥʠʪʴ 

ʪʨʫʜʥʦʩʪʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʝʘʣʴʥʳʭ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ, ʩʪʝʧʝʥʴ ʫʜʦʙʩʪʚʘ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ ʩʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ɸʚʪʦʨʳ ʚʳʨʘʞʘʶʪ ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ ʟʘʚʝʜʫʶʱʝʤʫ ʢʘʬʝʜʨʦʡ 

ʈʳʪʠʢʦʚʫ ɻʝʦʨʛʠʶ ʆʣʝʛʦʚʠʯʫ ʟʘ ʧʦʤʦʱʴ ʚ ʧʨʦʚʝʜʝʥʠʠ ʌʫʨʴʝ ʘʥʘʣʠʟʘ 

(ʧʨʦʛʨʘʤʤʘ Microcal Origin). 
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ʌɻɹʆʋ ɺʇʆ çʂʝʤʝʨʦʚʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʠʱʝʚʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ (ʫʥʠʚʝʨʩʠʪʝʪ)è, ʛ. ʂʝʤʝʨʦʚʦ, ʈʦʩʩʠʷ 

 

ʇɽʅʆʆɹʈɸɿʋʖʑʀɽ ʉɺʆʁʉʊɺɸ ʈɸʉʊɺʆʈʆɺ  

ʄʆʖʑʀʍ ʉʈɽɼʉʊɺ 

 

ʄʦʶʱʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ʥʘʟʳʚʘʶʪ ʩʣʦʞʥʳʝ ʩʠʩʪʝʤʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ (ʇɸɺ ʨʘʟʥʦʡ ʧʨʠʨʦʜʳ, ʟʘʛʫʩʪʠʪʝʣʠ, 

ʧʝʥʦʦʙʨʘʟʦʚʘʪʝʣʠ, ʢʦʥʩʝʨʚʘʥʪʳ, ʢʨʘʩʠʪʝʣʠ, ʦʪʜʫʰʢʠ ʠ ʜʨ.), 

ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʩʪʠʨʢʠ, ʤʳʪʴʷ, ʯʠʩʪʢʠ ʠʟʜʝʣʠʡ ʠ ʧʨʝʜʤʝʪʦʚ 

ʜʦʤʘʰʥʝʛʦ ʦʙʠʭʦʜʘ, ʧʨʠ ʤʳʪʴʝ ʚʦʣʦʩ(ʰʘʤʧʫʥʠ) ʠ ʜʨ.[1] ɼʣʷ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʚʘ ʚʠʜʘ ʤʦʶʱʠʭ ʩʨʝʜʩʪʚ: ʚʦʜʥʳʡ 

ʨʘʩʪʚʦʨ ʤʦʶʱʝʛʦ ʩʨʝʜʩʪʚʘ çFairyè, ʩʦʜʝʨʞʘʱʠʡ ʣʘʫʨʝʪʩʫʣʴʬʘʪ ʥʘʪʨʠʷ- 

ʘʥʠʦʥʥʦʝ ʇɸɺ ʩ ʦʙʱʝʡ ʬʦʨʤʫʣʦʡ C12H25(CH2CH2CHO)3O-SO5Na ʠ 

ʦʢʩʠʜ ʣʘʫʨʘʤʠʥʘ(ʥʝʠʥʦʛʝʥʦʝ ʇɸɺ), ʠ ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʰʘʤʧʫʥʷ, 

ʩʦʜʝʨʞʘʱʠʡ ʣʘʫʨʝʪʩʫʣʴʬʘʪ ʥʘʪʨʠʷ ʠ ʥʝʠʥʦʛʝʥʦʝ ʇɸɺ ʢʦʢʘʤʠʜ ʩ ʦʙʱʝʡ 

ʬʦʨʤʫʣʦʡ R-CO-N-(CH2-CH2-OH)2.[2], [3]. ʂʦʥʮʝʥʪʨʘʮʠʷ ʤʦʶʱʠʭ 

ʩʨʝʜʩʪʚ ʚ ʫʩʣʦʚʠʷʭ ʦʧʳʪʘ ʩʦʩʪʘʚʠʣʘ 0,1%. ʈʘʩʪʚʦʨʳ ʜʣʷ ʠʩʧʳʪʘʥʠʡ 

ʙʳʣʠ ʧʨʠʛʦʪʦʚʣʝʥʳ ʥʘ ʩʪʘʥʜʘʨʪʥʦʡ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʝ ʠ ʥʘ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʝ, ʦʙʨʘʙʦʪʘʥʥʦʡ ʚ ʥʝʪʝʧʣʦʚʦʤ ʨʝʞʠʤʝ ʚ ʙʳʪʦʚʦʡ 

ʤʠʢʨʦʚʦʣʥʦʚʦʡ ʧʝʯʠ ʩ ʯʘʩʪʦʪʦʡ 2.45 ɻɻʮ. ʊʘʢʘʷ ʯʘʩʪʦʪʘ ʷʚʣʷʝʪʩʷ 

ʨʝʟʦʥʘʥʩʥʦʡ ʯʘʩʪʦʪʦʡ ʜʣʷ ʤʦʣʝʢʫʣ ʚʦʜʳ, ʢʦʪʦʨʳʝ ʠʥʪʝʥʩʠʚʥʦ 

ʧʦʛʣʦʱʘʶʪ ʵʥʝʨʛʠʶ ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʥʠʭ ʤʠʢʨʦʚʦʣʥ, ʫʚʝʣʠʯʠʚʘʷ 

ʵʥʝʨʛʠʶ ʚʦʜʦʨʦʜʥʳʭ ʩʚʷʟʝʡ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ, ʚʦʜʘ 

ʤʝʥʷʝʪ ʩʚʦʠ ʦʩʥʦʚʥʳʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

(ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ, pH, ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʠ ʜʨ.). ʇʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʷʚʣʝʥʠʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʚʦʜʳ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʠʢʨʦʚʦʣʥʳ ʥʘʭʦʜʷʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ (ʤʦʙʠʣʴʥʘʷ ʩʚʷʟʴ, 

ʨʘʜʘʨʳ, ʪʝʣʝʚʠʜʝʥʠʝ, ʩʧʫʪʥʠʢʠ, ʧʨʦʤʳʰʣʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʪ.ʜ.). 

ʄʠʢʨʦʚʦʣʥʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ- ʵʪʦ ʩʝʨʴʝʟʥʦʝ ʠ ʚʘʞʥʦʝ ʩʦʚʨʝʤʝʥʥʦʝ 

ʜʦʩʪʠʞʝʥʠʝ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ, ʢʦʪʦʨʦʝ ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʟʚʠʚʘʝʪʩʷ. 

ʉ ʧʦʤʦʱʴʶ ʚʳʙʨʘʥʥʳʭ ʨʘʩʪʚʦʨʦʚ ʤʦʶʱʠʭ ʩʨʝʜʩʪʚ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʧʝʥʳ. ʇʦ ʠʟʚʝʩʪʥʳʤ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʠʢʘʤ ʠʟʫʯʘʣʠʩʴ ʦʩʥʦʚʥʳʝ 

ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʥʦʦʙʨʘʟʦʚʘʥʠʷ ʵʪʠʭ ʜʚʫʭ ʩʝʨʠʡ 

ʨʘʩʪʚʦʨʦʚ: ʢʨʘʪʥʦʩʪʴ ʧʝʥʳ, ʢʠʥʝʪʠʯʝʩʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʚʨʝʤʷ ʞʠʟʥʠ 

http://institutiones.com/personalities/621-metod-pofessora-tinbergena.html
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ʧʝʥʳ, ʜʠʩʧʝʨʩʥʦʩʪʴ ʧʝʥʳ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 

ˉ 

ʧ/ʧ 

ɺʠʜʳ ʚʦʜʳ ʜʣʷ 

ʨʘʩʪʚʦʨʘ 

ʇʝʥʦʦʙʨʘʟʦ

ʚʘʪʝʣʴ 

ʂʨʘʪʥʦʩʪʴ 

ʧʝʥʳ 

ɺʨʝʤʷ 

ʞʠʟʥʠ 

ʧʝʥʳ, ʩ  

ɼʠʘʤʝʪʨ 

ʧʫʟʳʨʴʢʦʚ

ʤʤ 

1 ʅʝʦʙʨʘʙʦʪʘʥʥʘʷ 

ʩʪʘʥʜʘʨʪʥʘʷ ʚʦʜʘ 

çFairyè 0,2 32 2,5 

ʐʘʤʧʫʥʴ 1,9 31,5 3 

2 ʆʙʨʘʙʦʪʘʥʥʘʷ 

ʤʠʢʨʦʚʦʣʥʘʤʠ 

çFairyè 0,14/0,7
* 

64/2
**  

1/0,4
***  

ʐʘʤʧʫʥʴ 0,84/0,44* 65/2,06** 2/0,66*** 

* - ʯʠʩʣʦ, ʧʦʢʘʟʳʚʘʶʱʝʝ ʚʦ ʩʢʦʣʴʢʦ ʨʘʟ ʫʤʝʥʴʰʠʣʘʩʴ ʢʨʘʪʥʦʩʪʴ ʧʝʥʳ 

** - ʯʠʩʣʦ, ʧʦʢʘʟʳʚʘʶʱʝʝ ʚʦ ʩʢʦʣʴʢʦ ʨʘʟ ʫʚʝʣʠʯʠʣʦʩʴ ʚʨʝʤʷ ʞʠʟʥʠ ʧʝʥʳ 

*** - ʯʠʩʣʦ, ʧʦʢʘʟʳʚʘʶʱʝʝ ʚʦ ʩʢʦʣʴʢʦ ʨʘʟ ʫʤʝʥʴʰʠʣʩʷ ʜʠʘʤʝʪʨ ʧʫʟʳʨʴʢʦʚ 

 

ʀʟ ʪʘʙʣ. 1 ʩʣʝʜʫʝʪ, ʯʪʦ ʨʘʩʪʚʦʨʳ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʦʶʱʠʭ ʇɸɺ 

ʠʤʝʶʪ ʨʘʟʣʠʯʥʫʶ ʧʝʥʦʦʙʨʘʟʫʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʦʙʨʘʟʫʶʪ ʧʝʥʫ ʩ 

ʠʟʤʝʥʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʇʨʦʷʚʣʝʥʠʝ ʪʘʢʠʭ ʵʬʬʝʢʪʦʚ 

ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʤʠʢʨʦʚʦʣʥ ʧʨʦʠʩʭʦʜʠʪ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʚʦʜʳ, ʧʨʠ ʢʦʪʦʨʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʵʥʝʨʛʠʷ 

ʚʦʜʦʨʦʜʥʳʭ ʩʚʷʟʝʡ.  

ɺʳʚʦʜʳ: 1) ʂʨʘʪʥʦʩʪʴ ʧʝʥʳ ʫʤʝʥʴʰʘʝʪʩʷ ʚ 0,44-0,7 ʨʘʟ.  

2) ɺʨʝʤʷ ʞʠʟʥʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 2 ʨʘʟʘ. 

3) ɼʠʘʤʝʪʨ ʧʫʟʳʨʴʢʦʚ ʫʤʝʥʴʰʘʝʪʩʷ ʚ 0,4-0,66 ʨʘʟ. 

ʅʘʡʜʝʥʥʳʡ ʧʨʠʝʤ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʢʘʢ ʩʧʦʩʦʙ ʛʘʰʝʥʠʷ ʧʝʥ 

ʚ ʪʝʭʥʦʣʦʛʠʷʭ ʨʘʟʣʠʯʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ. 
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ʩʪʫʜʝʥʪ rʛʨʫʧʧʳ ɸʕʉ-12-ɼ ɺʀʊʀ ʅʀʗʋ ʄʀʌʀ 

 

ʋʄɽʅʔʐɽʅʀɽ ʂʆʃʀʏɽʉʊɺɸ ʎɽʄɽʅʊʀʈʆɺɸʅʅʓʍ ɾʈʆ  

ɿɸ ʉʏɪʊ ʇʆɺʓʐɽʅʀʗ ʀʍ ʉʆʃɽʉʆɼɽʈɾɸʅʀʗ  

ʇʈʀ ʇʆʄʆʑʀ ɼʆʋʇɸʈʀɺɸʅʀʗ 

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʧʨʝʜʣʦʞʝʥʘ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʠʜʝʷ, 

ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʦʙʲʸʤ ʮʝʤʝʥʪʠʨʦʚʘʥʥʳʭ ɾʈʆ ʟʘ ʩʯʝʪ 

ʧʦʚʳʰʝʥʠʷ ʩʦʣʝʩʦʜʝʨʞʘʥʠʷ ʚ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʤ ʢʫʙʦʚʦʤ ʦʩʪʘʪʢʝ 

ʧʨʠ ʧʦʤʦʱʠ ʝʛʦ ʜʦʫʧʘʨʠʚʘʥʠʷ ʚ ʤʦʥʞʫʩʝ ʂʂʆ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʫʙʦʚʳʡ ʦʩʪʘʪʦʢ, ʤʦʥʞʫʩ, ʫʧʘʨʠʚʘʥʠʝ, ɾʈʆ, 

ʮʝʤʝʥʪʠʨʦʚʘʥʠʝ, ʢʦʥʮʝʥʪʨʘʮʠʷ, ʫʧʘʨʠʚʘʥʠʝ. 

 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ ʣʶʙʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʘʪʦʤʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʧʦʷʚʣʝʥʠʝ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ. ʆʩʦʙʳʤ 

ʚʠʜʦʤ ʈɸʆ ʷʚʣʷʶʪʩʷ ʞʠʜʢʠʝ ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʦʪʭʦʜʳ ð ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʦʪʭʦʜʳ, ʩʦʜʝʨʞʘʱʠʝ ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʥʫʢʣʠʜʳ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʇʨʠ ʨʘʙʦʪʝ ʦʜʥʦʛʦ ʵʥʝʨʛʦʙʣʦʢʘ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ 

ʥʘʨʘʙʘʪʳʚʘʝʪʩʷ ʦʪ 50 ʜʦ 100 ʢʫʙʠʯʝʩʢʠʭ ʤʝʪʨʦʚ ɾʈʆ. ɺ ʚʠʜʫ 

ʥʘʢʦʧʣʝʥʠʷ ɾʈʆ ʥʘ ʜʝʡʩʪʚʫʶʱʠʭ ʙʣʦʢʘʭ ɸʕʉ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʦʚʳʭ, 

ʧʨʦʙʣʝʤʘ ʫʪʠʣʠʟʘʮʠʠ ɾʈʆ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʚʘʞʥʦʡ. 

ʇʨʦʮʝʩʩ ʦʪʚʝʨʞʜʝʥʠʷ ɾʈʆ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ɾʈʆ ʨʘʟʜʝʣʷʶʪʩʷ ʧʦ ʫʨʦʚʥʶ ʘʢʪʠʚʥʦʩʪʠ. ɿʘʪʝʤ 

ʩʨʝʜʥʝ- ʠ ʥʠʟʢʦʘʢʪʠʚʥʳʝ ɾʈʆ ʧʦʩʪʫʧʘʶʪ ʚ ʫʧʘʨʠʚʘʪʝʣʠ, ʢʦʪʦʨʳʝ 

ʧʨʦʠʟʚʦʜʷʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʫʧʘʨʠʚʘʥʠʝ ʜʦ ʩʦʩʪʦʷʥʠʷ ʢʫʙʦʚʦʛʦ ʦʩʪʘʪʢʘ 

(ʂʆ), ʢʦʪʦʨʳʡ ʧʦʜʘʸʪʩʷ ʚ ʫʩʪʘʥʦʚʢʫ ʛʣʫʙʦʢʦʛʦ ʫʧʘʨʠʚʘʥʠʷ ʠ ʟʘʪʝʤ ʂʂ0 

ʧʦʜʘʶʪʩʷ ʥʘ ʫʩʪʘʥʦʚʢʠ ʦʪʚʝʨʞʜʝʥʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʭʝʤ ʦʙʨʘʱʝʥʠʷ ʩ ɾʈʆ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʭʦʜʥʳʤ ʷʚʣʷʝʪʩʷ ʫʧʘʨʠʚʘʥʠʝ ɾʈʆ ʜʦ 600-800 ʛ/ʣ ʠ 

ʜʘʣʴʥʝʡʰʝʝ ʮʝʤʝʥʪʠʨʦʚʘʥʠʝ. ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʧʨʠ ʫʪʠʣʠʟʘʮʠʠ 

ɾʈʆ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʩʦʣʝʩʦʜʝʨʞʘʥʠʷ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ 

ʢʫʙʦʚʦʛʦ ʦʩʪʘʪʢʘ ʧʝʨʝʜ ʮʝʤʝʥʪʠʨʦʚʘʥʠʝʤ. 

ʄʳ ʧʦʩʪʘʚʠʣʠ ʮʝʣʴ ʠʟʫʯʠʪʴ ʤʝʪʦʜʠʢʫ ʫʧʘʨʠʚʘʥʠʷ ʠ ʧʨʝʜʣʦʞʠʪʴ 

ʩʧʦʩʦʙ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ. 

ʇʨʦʮʝʩʩ ʫʧʘʨʠʚʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ɺ 

ʋɻʋ ʩʥʘʯʘʣʘ ʪʝʤʧʝʨʘʪʫʨʘ ʂʆ ʧʦʚʳʰʘʝʪʩʷ ʚ ʧʦʜʦʛʨʝʚʘʪʝʣʷʭ, ʟʘʪʝʤ 

ʫʧʘʨʠʚʘʝʪʩʷ ʚ ʠʩʧʘʨʠʪʝʣʷʭ ʜʦ ʩʦʩʪʦʷʥʠʷ ʩʦʣʝʚʦʛʦ ʧʣʘʚʘ ï 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ ʢʫʙʦʚʦʛʦ ʦʩʪʘʪʢʘ (ʂʂʆ). ɺ ʠʩʧʘʨʠʪʝʣʷʭ ʋɻʋ 

ʦʙʨʘʟʫʝʪʩʷ ʧʘʨʦʞʠʜʢʦʩʪʥʘʷ ʩʤʝʩʴ, ʨʘʟʜʝʣʷʶʱʘʷʩʷ ʚ ʩʝʧʘʨʘʪʦʨʝ ʥʘ ʧʘʨ, 

ʢʦʪʦʨʳʡ ʧʦʜʘʸʪʩʷ ʚ ʢʦʥʜʝʥʩʘʪʦʨ, ʠ ʂʂʆ, ʢʦʪʦʨʳʡ ʧʦʜʘʸʪʩʷ ʚ ʸʤʢʦʩʪʴ-

ʥʘʢʦʧʠʪʝʣʴ ʦʙʲʸʤʦʤ 1,8 ʤ
3
. ʇʦ ʤʝʨʝ ʟʘʧʦʣʥʝʥʠʷ ʸʤʢʦʩʪʠ, ʂʂʆ ʧʦʜ 
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ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʪʷʞʝʩʪʠ ʩʪʝʢʘʝʪ ʚ ʩʧʝʮʠʘʣʴʥʫʶ ʸʤʢʦʩʪʴ ï ʤʦʥʞʫʩ ʂʂʆ 

ʦʙʲʸʤʦʤ 2 ʤ
3
.  

ʉʫʱʝʩʪʚʫʶʱʠʝ ʫʩʪʘʥʦʚʢʠ ʋɻʋ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʩʦʣʝʚʦʡ ʧʣʘʚ ʩ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʥʝ ʙʦʣʝʝ 150-300 ʛ/ʣ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʤʝʝʪʩʷ 

ʝʜʠʥʩʪʚʝʥʥʘʷ ʫʩʪʘʥʦʚʢʘ ʋɻʋ-500 ʥʘ ʅʦʚʦʚʦʨʦʥʝʞʩʢʠʡ ɸʕʉ, 

ʧʦʟʚʦʣʷʶʱʘʷ ʧʦʣʫʯʠʪʴ ʢʦʥʮʝʥʪʨʘʮʠʶ ʚ 600-800 ʛ/ʣ. 

ɺ ʜʘʥʥʦʡ ʠʜʝʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʥʝʜʦʩʪʘʪʦʯʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʂʂʆ ʩ ʧʦʤʦʱʴʶ ʜʦʫʧʘʨʠʚʘʥʠʷ ʚ ʤʦʥʞʫʩʝ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʤʦʥʞʫʩ ʂʂʆ. ʄʦʥʞʫʩ ʦʙʦʨʫʜʦʚʘʥ ʧʘʨʦʚʦʡ 

ʨʫʙʘʰʢʦʡ, ʢʦʪʦʨʘʷ ʩʣʫʞʠʪ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 

ʂʂʆ ʚʦ ʠʟʙʝʞʘʥʠʝ ʝʛʦ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʳʤʠ 

ʜʘʪʯʠʢʘʤʠ ʠ ʧʦʜʚʦʜʘʤʠ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʚ ʩʧʝʮ. ʚʝʥʪʠʣʷʮʠʶ. ʇʦʜʦʛʨʝʚ 

ʂʂʆ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʛʨʝʶʱʝʛʦ ʧʘʨʘ, ʧʦʜʘʶʱʝʛʦʩʷ ʚ 

ʧʘʨʦʚʫʶ ʨʫʙʘʰʢʫ ʩ ʜʘʚʣʝʥʠʝʤ 0,3 ʄʇʘ. ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʜʦʫʧʘʨʠʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʜʘʚʣʝʥʠʝ ʛʨʝʶʱʝʛʦ ʧʘʨʘ 0,6 ʄʇʘ, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʘʚʣʝʥʠʶ ʧʘʨʘ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʥʫʞʜʳ ɸʕʉ, ʘ ʪʘʢ ʞʝ 

ʚʭʦʜʠʪ ʚ ʟʦʥʫ ʨʘʙʦʯʠʭ ʟʥʘʯʝʥʠʡ ʜʘʚʣʝʥʠʷ ʤʦʥʞʫʩʘ. 

ʉʦʛʣʘʩʥʦ ʧʨʦʚʝʜʸʥʥʦʤʫ ʪʝʧʣʦʚʦʤʫ ʨʘʩʯʝʪʫ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʙʳʣʠ 

ʚʟʷʪʳ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʩʦʣʝʩʦʜʝʨʞʘʥʠʷ ʠ ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ ʂʂʆ, 

ʚʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʜʦʫʧʘʨʠʚʘʥʠʷ ʦʪ 225 ʛ/ʣ ʜʦ 700 ʛ/ʣ ʟʘʡʤʝʪ 

ʦʢʦʣʦ 2,5 ʯʘʩʘ. 

ʄʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʩʨʝʜʠ ʫʩʪʘʥʦʚʦʢ ʛʣʫʙʦʢʦʛʦ 

ʫʧʘʨʠʚʘʥʠʷ ʦʙʣʘʜʘʶʪ ʋɻʋ-500 - 500 ʢʛ ʂʂʆ ʚ ʯʘʩ. ʊʦ ʝʩʪʴ ʜʣʷ 

ʥʘʨʘʙʦʪʢʠ 1,8ʤ
3
 ʂʂʆ ʪʨʝʙʫʝʪʩʷ ʤʠʥʠʤʫʤ 3,6 ʯʘʩʘ, ʯʪʦ ʙʦʣʴʰʝ 

ʨʘʩʯʸʪʥʦʛʦ ʚʨʝʤʝʥʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʜʦʫʧʘʨʠʚʘʥʠʷ. ʉʣʝʜʩʪʚʝʥʥʦ, ʥʝ 

ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʥʘʢʦʧʣʝʥʠʷ ʤʦʥʞʫʩʦʚ ʂʂʆ, ʯʪʦ ʦʩʪʘʚʣʷʝʪ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʮʝʧʦʯʢʫ ʫʧʘʨʠʚʘʥʠʷ ʂʆ ʜʦ ʂʂʆ ʥʝʧʨʝʨʳʚʥʦʡ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʥʞʫʩʘ ʧʦʣʥʦʩʪʴʶ ʧʦʟʚʦʣʷʶʪ 

ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʝʜʣʦʞʝʥʥʫʶ ʠʜʝʶ. 

ɼʦʫʧʘʨʠʚʘʥʠʝ ʚ ʤʦʥʞʫʩʘʭ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʩʦʣʝʩʦʜʝʨʞʘʥʠʝ 

ʂʂʆ ʜʦ ʦʧʪʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ. 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʠʜʝʷ ʥʝ ʪʨʝʙʫʝʪ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʢʦʥʩʪʨʫʢʮʠʶ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʫʩʪʘʥʦʚʦʢ ʛʣʫʙʦʢʦʛʦ ʫʧʘʨʠʚʘʥʠʷ ʠ ʮʝʤʝʥʪʠʨʦʚʘʥʠʷ, ʯʪʦ 

ʜʝʣʘʝʪ ʝʸ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʦʡ. ʊʘʢ ʢʘʢ ʧʨʠ ʧʦʚʳʰʝʥʠʠ 

ʩʦʣʝʩʦʜʝʨʞʘʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʦʙʲʸʤʘ ʢʦʥʝʯʥʳʭ ʪʚʸʨʜʳʭ 

ʈɸʆ ʚ ʚʠʜʝ ʮʝʤʝʥʪʥʦʛʦ ʢʦʤʧʘʫʥʜʘ ʚ ʜʚʘ ʨʘʟʘ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʦʢʨʘʱʘʝʪ ʧʣʦʱʘʜʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʠʭ ʟʘʭʦʨʦʥʝʥʠʷ. 
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ʍʘʙʠʨʦʚʘ  ʃ. ʄ. 

ʩʪʫʜʝʥʪʢʘ 

ɼʨʦʟʜʦʚ ʉ.ɸ. 

ʜʦʮʝʥʪ 

 ʢʘʬʝʜʨʘ ʧʨʠʢʣʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʠ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ, 

ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʝʯʘʪʠ  

ʠʤʝʥʠ ʀʚʘʥʘ ʌʝʜʦʨʦʚʘ 

 

ɸʅɸʃʀɿ ʀ ʇʈʆɻʅʆɿʀʈʆɺɸʅʀɽ ʊʈɸʌʀʂɸ ɺ ʄʆʉʂɺɽ  

ʉ ʇʆʄʆʑʔʖ ɺʈɽʄɽʅʅʓʍ ʈʗɼʆɺ 

 

ɸʥʘʣʠʟ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ, ʦʧʠʩʳʚʘʶʱʠʭ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʠ ʭʦʨʦʰʦ 

ʨʘʟʚʠʪʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʵʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ 

[1-8]. ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʵʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʷʚʣʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʪʘʢʦʡ ʚʝʨʦʷʪʥʦʩʪʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ, ʯʪʦʙʳ ʧʦʩʣʝʜʫʶʱʠʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦʜʪʚʝʨʞʜʘʣʠ 

ʩʧʨʦʛʥʦʟʠʨʦʚʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩ ʟʘʜʘʥʥʦʡ ʪʦʯʥʦʩʪʴʶ. ɿʘʜʘʯʝʡ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʪʘʢʞʝ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʧʨʦʛʥʦʟ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ ʧʨʠ 

ʫʩʣʦʚʠʠ ʩʦʭʨʘʥʝʥʠʷ ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʝ ʪʝʥʜʝʥʮʠʡ ʠ ʚʥʫʪʨʝʥʥʠʭ ʩʚʷʟʝʡ ʩ ʫʢʘʟʘʥʠʝʤ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʧʨʦʛʥʦʟʘ ʠ ʚʝʣʠʯʠʥʳ ʝʛʦ ʚʦʟʤʦʞʥʦʡ ʦʰʠʙʢʠ. 

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʵʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʦʙʳʯʥʦ 

ʚʳʜʝʣʷʶʪ ʪʨʝʥʜʦʚʫʶ, ʩʝʟʦʥʥʫʶ, ʮʠʢʣʠʯʝʩʢʫʶ ʠ ʩʣʫʯʘʡʥʫʶ 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ (ʩʤ., ʥʘʧʨʠʤʝʨ, [9-14]). ʊʨʝʥʜʦʚʘʷ ʠ 

ʮʠʢʣʠʯʝʩʢʘʷ ʢʦʤʧʦʥʝʥʪʳ ʧʨʠʟʚʘʥʳ ʦʧʠʩʳʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʦʩʥʦʚʥʫʶ ʥʝʧʝʨʠʦʜʠʯʝʩʢʫʶ ʠ ʦʩʥʦʚʥʫʶ ʧʝʨʠʦʜʠʯʝʩʢʫʶ ʪʝʥʜʝʥʮʠʠ ʚ 

ʜʠʥʘʤʠʢʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ. ʊʨʘʜʠʮʠʦʥʥʦ ʧʦʜ 

ʪʨʝʥʜʦʚʦʡ ʢʦʤʧʦʥʝʥʪʦʡ ʧʦʥʠʤʘʶʪ ʥʝʧʝʨʠʦʜʠʯʝʩʢʫʶ (ʧʦʣʠʥʦʤʠʘʣʴʥʫʶ, 

ʣʦʛʘʨʠʬʤʠʯʝʩʢʫʶ, ʧʦʢʘʟʘʪʝʣʴʥʫʶ ʠʣʠ ʜʨ.) ʬʫʥʢʮʠʶ, ʩʚʷʟʳʚʘʶʱʫʶ 

ʠʩʩʣʝʜʫʝʤʫʶ ʚʝʣʠʯʠʥʫ ʩ ʧʝʨʝʤʝʥʥʦʡ ʚʨʝʤʝʥʠ, ʘ ʧʦʜ ʮʠʢʣʠʯʝʩʢʦʡ 

ʢʦʤʧʦʥʝʥʪʦʡ ï ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʩʠʥʫʩʦʠʜʫ ʠʣʠ ʣʠʥʝʡʥʫʶ 

ʢʦʤʙʠʥʘʮʠʶ ʩʠʥʫʩʦʠʜ.  

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ, ʚ ʢʦʪʦʨʳʭ ʪʨʝʥʜʦʚʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ ʷʚʣʷʝʪʩʷ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʦʡ, ʘ ʦʩʪʘʣʴʥʳʝ ʦʢʘʟʳʚʘʶʪʩʷ 

ʩʨʘʚʥʠʤʳʤʠ ʩʦ ʩʣʫʯʘʡʥʦʡ ʢʦʤʧʦʥʝʥʪʦʡ. ʆʜʥʘʢʦ ʥʝ ʤʝʥʴʰʝ ʩʫʱʝʩʪʚʫʝʪ 

ʠ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ, ʚ ʢʦʪʦʨʳʭ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʦʡ ʦʢʘʟʳʚʘʝʪʩʷ 

ʮʠʢʣʠʯʝʩʢʘʷ ʢʦʤʧʦʥʝʥʪʘ ʩ ʪʝʤ ʠʣʠ ʠʥʳʤ ʧʝʨʠʦʜʦʤ (ʠʣʠ ʥʘʙʦʨʦʤ 

ʧʝʨʠʦʜʦʚ), ʘ ʪʨʝʥʜʦʚʘʷ ʢʦʤʧʦʥʝʥʪʘ ʥʝʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʩʣʫʯʘʡʥʦʡ. ʀ, ʥʘʢʦʥʝʮ, ʥʘʠʙʦʣʝʝ çʥʝʧʨʠʷʪʥʳʤè ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʣʫʯʘʝʤ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳʡ ʚʢʣʘʜ 

ʪʨʝʥʜʦʚʦʡ ʠ ʮʠʢʣʠʯʝʩʢʦʡ ʢʦʤʧʦʥʝʥʪ ʚ ʜʠʥʘʤʠʢʫ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ. ɺʦʟʥʠʢʘʶʪ ʜʚʝ ʩʪʨʘʪʝʛʠʠ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ 
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ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ: ʩʥʘʯʘʣʘ ʚʳʜʝʣʠʪʴ ʪʨʝʥʜʦʚʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ, ʘ ʟʘʪʝʤ 

ʮʠʢʣʠʯʝʩʢʫʶ [15, 16], ʠʣʠ ʥʘʦʙʦʨʦʪ, ʩʥʘʯʘʣʘ ʚʳʜʝʣʠʪʴ ʧʝʨʠʦʜʠʯʝʩʢʫʶ 

ʢʦʤʧʦʥʝʥʪʫ, ʘ ʟʘʪʝʤ ï ʪʨʝʥʜʦʚʫʶ. 

ʅʘʠʙʦʣʝʝ ʘʜʝʢʚʘʪʥʳʤʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʦʛʨʘʥʠʯʝʥʥʳʝ ʩʚʝʨʭʫ ʠ 

ʩʥʠʟʫ ʪʨʝʥʜʳ ʜʚʫʭ ʪʠʧʦʚ: ʦʧʨʝʜʝʣʝʥʥʳʝ ʥʘ ʢʦʥʝʯʥʦʤ ʤʥʦʞʝʩʪʚʝ 

ʟʥʘʯʝʥʠʡ ʘʨʛʫʤʝʥʪʘ ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʩ ʯʝʪʢʦ ʟʘʜʘʥʥʳʤ ʥʘʯʘʣʦʤ 

ʠ ʢʦʥʮʦʤ, ʠ ʦʧʨʝʜʝʣʝʥʥʳʝ ʥʘ ʚʩʝʡ ʯʠʩʣʦʚʦʡ ʧʨʷʤʦʡ ʜʣʷ ʦʧʠʩʘʥʠʷ 

ʪʝʦʨʝʪʠʯʝʩʢʠ ʙʝʩʢʦʥʝʯʥʳʭ ʚʦ ʚʨʝʤʝʥʠ ʧʨʦʮʝʩʩʦʚ. ʕʪʠ ʪʨʝʥʜʳ ʩʫʪʴ 

ʨʘʜʠʢʘʣ-ʩʦʜʝʨʞʘʱʠʝ ʚʳʨʘʞʝʥʠʷ ʚʠʜʘ 
21 t- , ʦʙʨʘʪʥʳʝ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ (arcos(t), arctg(t)), ʬʫʥʢʮʠʠ ʚʠʜʘ ( )2exp t-   

ʠ ʠʤ ʧʦʜʦʙʥʳʝ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʫʧʨʘʚʣʷʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʥʘ ʦʛʨʘʥʠʯʝʥʥʦʤ ʥʘʙʦʨʝ ʟʥʘʯʝʥʠʡ ʥʝʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ ʚʩʝ ʵʪʠ 

ʚʳʨʘʞʝʥʠʷ ʩ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʴʶ ʘʜʝʢʚʘʪʥʦʩʪʠ ʦʧʠʩʳʚʘʶʪʩʷ 

ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʪʨʝʥʜʘʤʠ ʟʘ ʩʯʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʣʦʞʝʥʠʷ ʵʪʠʭ 

ʚʳʨʘʞʝʥʠʡ ʚ ʨʷʜ ʊʝʡʣʦʨʘ, ʧʨʠ ʵʪʦʤ ʷʚʣʷʷʩʴ ʙʦʣʝʝ ʦʙʦʩʥʦʚʘʥʥʳʤʠ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʣʦʛʠʢʠ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʮʝʩʩʦʚ.  

ʈʘʩʩʤʦʪʨʠʤ ʮʠʢʣʠʯʝʩʢʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʧʦ ʪʝʦʨʠʠ ʕʣʣʠʦʪʪʘ [3]. 

ɺʦ-ʧʝʨʚʳʭ, ʩʠʥʫʩʦʠʜʳ ʩ ʙʦʣʴʰʠʤʠ ʧʝʨʠʦʜʘʤʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦ 

ʥʝʦʪʣʠʯʠʤʳ ʦʪ ʧʦʣʠʥʦʤʦʚ. ɺʦ-ʚʪʦʨʳʭ, ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʩʧʝʢʪʨʘʣʴʥʳʡ 

ʘʥʘʣʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʨʘʟʣʦʞʠʚ ʠʭ ʚ ʨʷʜ ʌʫʨʴʝ [17]. 

ʆʜʥʘʢʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʥʝ ʷʚʣʷʶʪʩʷ ʥʝʧʨʝʨʳʚʥʦʡ 

ʬʫʥʢʮʠʝʡ, ʘ ʨʘʟʣʦʞʝʥʠʝ ʚ ʨʷʜ ʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʬʫʥʢʮʠʷ ʥʘ ʟʘʜʘʥʥʦʤ 

ʠʥʪʝʨʚʘʣʝ ʙʳʣʘ ʭʦʪʷ ʙʳ ʢʫʩʦʯʥʦ-ʥʝʧʨʝʨʳʚʥʦʡ.  

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʵʢʦʥʦʤʠʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʥʘʠʙʦʣʴʰʠʡ 

ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʠʟʢʦʯʘʩʪʦʪʥʘʷ ʦʙʣʘʩʪʴ ʩʧʝʢʪʨʘ. ʌʘʢʪʠʯʝʩʢʠ ï 

ʪʨʝʙʫʝʪʩʷ ʦʮʝʥʠʪʴ ʧʘʨʘʤʝʪʨʳ ʨʘʟʣʦʞʝʥʠʷ ʚ ʣʠʥʝʡʥʫʶ ʢʦʤʙʠʥʘʮʠʶ ʥʝ 

ʦʯʝʥʴ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʠʥʫʩʦʠʜ ʠ ʢʦʩʠʥʫʩʦʠʜ ʩ ʢʨʘʪʥʳʤʠ 

ʯʘʩʪʦʪʘʤʠ (ʧʨʠ ʵʪʦʤ ʢʘʞʜʦʡ ʟʥʘʯʠʤʦʡ ʩʠʥʫʩʦʠʜʝ ʞʝʣʘʪʝʣʴʥʦ ʥʘʡʪʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ).  

ʆʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʦʛʦ ʧʝʨʠʦʜʘ ʢʦʣʝʙʘʥʠʡ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ. ʇʨʠ ʯʘʩʪʦʪʥʦʤ ʘʥʘʣʠʟʝ ʩ 

ʧʦʤʦʱʴʶ FFT (Fast Fourier Transform) [18] ʤʳ ʟʘʜʘʝʤ ʵʪʦʪ ʧʝʨʠʦʜ 

ʥʝʷʚʥʦ ʚʳʙʦʨʢʦʡ ʠʟ 2n ʟʥʘʯʝʥʠʡ, ʥʦ ʦʥ ʚʦʚʩʝ ʥʝ ʦʙʷʟʘʥ ʙʳʪʴ ʠʤʝʥʥʦ 

ʢʨʘʪʥʳʤ 2n, ʘ ʦʧʠʩʘʥʥʳʡ ʚʳʰʝ ʧʝʨʝʩʯʝʪ ʯʝʨʝʟ ʚʚʝʜʝʥʠʝ 

ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʥʝʧʨʝʨʳʚʥʦʡ ʬʫʥʢʮʠʠ ʥʝ ʜʘʝʪ ʥʠʢʘʢʠʭ ʫʢʘʟʘʥʠʡ ʥʘ ʪʦ, 

ʢʘʢʦʡ ʧʝʨʠʦʜ ʚʳʙʨʘʪʴ.  

ʉ ʬʦʨʤʘʣʴʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʣʷ ʧʦʠʩʢʘ ʧʝʨʠʦʜʘ T ʥʝʧʨʝʨʳʚʥʦʡ 

ʬʫʥʢʮʠʠ ʜʦʩʪʘʪʦʯʥʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʝʨʝʙʨʘʪʴ ʚʩʝ ʟʥʘʯʝʥʠʷ T, 

ʧʨʦʚʝʨʷʷ ʪʦʞʜʝʩʪʚʦ-ʦʧʨʝʜʝʣʝʥʠʝ.  ʇʨʠ ʵʪʦʤ ʧʝʨʠʦʜ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ 

ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʤ, ʘ ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘʙʦʨ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʜʘʥʥʳʭ ï ʥʝʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʤ. ɹʦʣʝʝ ʪʦʛʦ, ʚ ʩʣʫʯʘʝ ʩ 

ʘʧʧʨʦʢʩʠʤʘʮʠʝʡ ʪʦʯʥʦʛʦ ʨʘʚʝʥʩʪʚʘ ʤʦʞʝʪ ʠ ʥʝ ʧʦʣʫʯʠʪʴʩʷ, ʘ ʟʥʘʯʠʪ, 

ʚʦʟʥʠʢʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʦʢ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ 
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ʧʝʨʠʦʜʘ. ʇʨʠ ʨʝʘʣʴʥʦʡ ʦʮʝʥʢʝ ʧʝʨʠʦʜʘ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʘʥʥʳʤ 

ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʛʠʩʪʦʛʨʘʤʤʫ ʟʘʚʠʩʠʤʦʩʪʠ ʩʫʤʤʳ ʢʚʘʜʨʘʪʦʚ 

ʦʪʢʣʦʥʝʥʠʡ   
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                    (1)          

ʦʪ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ m, ʢʦʜʠʨʫʶʱʝʛʦ ʢʦʣʠʯʝʩʪʚʦ ʠʥʪʝʨʚʘʣʦʚ 

ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʠʟʤʝʨʝʥʠʷʤʠ. ɿʜʝʩʴ kf   ʫʨʦʚʥʠ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʷʜʘ. ɽʩʣʠ ʧʝʨʠʦʜʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʠʩʫʪʩʪʚʫʝʪ, ʪʦ 

ʣʦʢʘʣʴʥʳʝ ʤʠʥʠʤʫʤʳ ʵʪʦʡ ʛʠʩʪʦʛʨʘʤʤʳ ʙʫʜʫʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʚʦʟʤʦʞʥʳʝ 

ʟʥʘʯʝʥʠʷ ʧʝʨʠʦʜʦʚ. ʆʜʥʘʢʦ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʧʝʨʠʦʜʘ 

ʫʢʘʟʘʥʥʳʤ ʩʧʦʩʦʙʦʤ ʪʨʝʙʫʝʪʩʷ ʧʦʜʪʚʝʨʞʜʘʪʴ ʝʱʝ ʢʘʢʠʤ-ʣʠʙʦ ʤʝʪʦʜʦʤ. 

ʄʳ ʧʨʝʜʣʘʛʘʝʤ ʩʣʝʜʫʶʱʫʶ ʠʜʝʶ: ʝʩʣʠ ʬʫʥʢʮʠʷ ʧʝʨʠʦʜʠʯʝʩʢʘʷ 

(ʠʣʠ ʩʦʜʝʨʞʠʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʧʝʨʠʦʜʠʯʝʩʢʫʶ ʢʦʤʧʦʥʝʥʪʫ), ʪʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʙʣʶʜʝʥʠʡ ʧʦ ʦʜʥʦʤʫ ʧʝʨʠʦʜʫ ʜʦʣʞʥʦ ʩʦʚʧʘʜʘʪʴ ʩ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʧʦ ʚʩʝʤ ʥʘʙʣʶʜʘʝʤʳʤ ʧʝʨʠʦʜʘʤ. ʄʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ 

ʩʝʙʝ ʪʘʢʠʝ ʜʘʥʥʳʝ, ʜʣʷ ʢʦʪʦʨʳʭ ʵʪʦ ʥʝ ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʧʦʵʪʦʤʫ ʦʙʩʫʞʜʘʝʤʦʝ ʫʩʣʦʚʠʝ ʷʚʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʳʤ, ʥʦ ʥʝ ʜʦʩʪʘʪʦʯʥʳʤ. (ʊʦ ʝʩʪʴ, ʧʦʩʣʝ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʛʠʧʦʪʝʟʳ ʦ ʤʠʥʠʤʘʣʴʥʦʤ ʧʝʨʠʦʜʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʷʪʴ ʝʝ 

ʩʪʘʥʜʘʨʪʥʳʤʠ ʵʢʦʥʦʤʝʪʨʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʥʘ ʚʩʝʡ ʜʦʩʪʫʧʥʦʡ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʜʣʘʛʘʝʤʦʛʦ 

ʤʝʪʦʜʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʨʦʠʪʴ ʵʤʧʠʨʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʫʶ ʚʝʩʴ ʥʘʙʦʨ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, 

ʵʤʧʠʨʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʦʪʜʝʣʴʥʳʝ 

ʯʘʩʪʠ ʚʳʙʦʨʢʠ, ʠ ʩʨʘʚʥʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʝʞʜʫ 

ʩʦʙʦʡ (ʥʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʫʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʦʜʠʬʠʢʘʮʠʠ ʢʨʠʪʝʨʠʝʚ 

ʇʠʨʩʦʥʘ ʠ ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ). ʏʘʩʪʴ ʚʳʙʦʨʢʠ, ʜʣʷ ʢʦʪʦʨʦʡ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʧʦʨʦʛʫ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʨʘʟʨʝʰʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʧʦʩʪʨʦʝʥʥʦʛʦ ʧʦ ʚʩʝʡ 

ʚʳʙʦʨʢʝ, ʠ ʙʫʜʝʪ ʟʘʜʘʚʘʪʴ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʝ ʟʥʘʯʝʥʠʝ ʧʝʨʠʦʜʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʠʧʦʪʝʟʳ ʦ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʤ 

ʟʥʘʯʝʥʠʠ ʧʝʨʠʦʜʘ. ʅʘ ʨʠʩ.1 ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ï ʚʳʨʘʞʝʥʥʳʝ ʚ ʙʘʣʣʘʭ ʟʥʘʯʝʥʠʷ ʩʨʝʜʥʝʛʦ 

ʫʨʦʚʥʷ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʚ ʛʦʨʦʜʝ ʄʦʩʢʚʝ (ʧʝʨʚʠʯʥʳʝ 

ʜʘʥʥʳʝ ʟʘʠʤʩʪʚʦʚʘʥʳ ʩ ʩʝʨʚʠʩʘ çʧʨʦʙʢʠè ʩʣʫʞʙʳ yandex) ʟʘ ʥʝʩʢʦʣʴʢʦ 

ʜʥʝʡ ï ʩʦ ʚʪʦʨʥʠʢʘ ʧʦ ʩʫʙʙʦʪʫ. 
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ʈʠʩ.1. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ. ɿʜʝʩʴ ʧʦ ʚʝʨʪʠʢʘʣʠ ʦʪʣʦʞʝʥʳ ʟʥʘʯʝʥʠʷ 

ʙʘʣʣʦʚ, ʚ ʢʦʪʦʨʳʭ ʠʟʤʝʨʷʝʪʩʷ ʠʩʩʣʝʜʫʝʤʳʡ ʧʦʢʘʟʘʪʝʣʴ,  

ʘ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ ï ʥʦʤʝʨ ʠʟʤʝʨʝʥʠʷ. 

 

ɺʦʦʙʱʝ ʛʦʚʦʨʷ, ʚʠʟʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ 

ʥʘʣʠʯʠʝ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʚʨʝʤʝʥʥʦʤ ʨʷʜʫ, ʦʜʥʘʢʦ, 

ʚʦ-ʧʝʨʚʳʭ, ʚʠʜʥʦ, ʯʪʦ ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʤʝʥʷʝʪʩʷ ʩʦ ʚʨʝʤʝʥʝʤ, ʯʪʦ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʠʩʢʘʞʝʥʠʶ ʟʥʘʯʝʥʠʷ ʧʝʨʠʦʜʘ, ʚʦ-ʚʪʦʨʳʭ, ʚʠʜʥʦ, ʯʪʦ 

ʨʘʟʙʨʦʩ ʥʘʙʣʶʜʘʝʤʳʭ ʟʥʘʯʝʥʠʡ ʤʘʩʢʠʨʫʝʪ ʵʪʦʪ ʧʝʨʠʦʜ, ʘ ʚ-ʪʨʝʪʴʠʭ 

ʚʠʜʥʦ, ʯʪʦ ʟʘʜʘʚʘʪʴ ʢʫʩʦʯʥʦ-ʥʝʧʨʝʨʳʚʥʫʶ ʬʫʥʢʮʠʶ (ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʌʫʨʴʝ-ʘʥʘʣʠʟʘ) ʧʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʘʥʥʳʤ ʚʝʩʴʤʘ 

ʥʝʫʜʦʙʥʦ. 

ʉʥʘʯʘʣʘ ʦʮʝʥʠʤ ʧʝʨʠʦʜ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʧʦʩʪʨʦʠʤ 

ʛʠʩʪʦʛʨʘʤʤʫ ʟʘʚʠʩʠʤʦʩʪʠ ʩʫʤʤʳ ʢʚʘʜʨʘʪʦʚ ʦʪʢʣʦʥʝʥʠʡ (1) ʦʪ ʟʥʘʯʝʥʠʷ 

ʧʘʨʘʤʝʪʨʘ m, ʢʦʜʠʨʫʶʱʝʛʦ ʢʦʣʠʯʝʩʪʚʦ ʠʥʪʝʨʚʘʣʦʚ ʚʨʝʤʝʥʠ ʤʝʞʜʫ 

ʩʦʩʝʜʥʠʤʠ ʠʟʤʝʨʝʥʠʷʤʠ ʨʠʩ.2.  

ʀʟ ʨʠʩ.2 ʚʠʜʥʦ, ʯʪʦ ʧʝʨʚʳʡ ʥʘʙʣʶʜʘʶʱʠʡʩʷ ʣʦʢʘʣʴʥʳʡ ʤʠʥʠʤʫʤ 

ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʟʥʘʯʝʥʠʡ ʦʪ 140 ʜʦ 150, ʪ.ʝ. ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʡ 

ʧʝʨʠʦʜ ʜʦʣʞʝʥ ʥʘʭʦʜʠʪʴʩʷ ʪʘʢʞʝ ʚ ʵʪʦʤ ʜʠʘʧʘʟʦʥʝ. ɹʦʣʝʝ ʪʦʛʦ, ʚʠʜʥʦ, 

ʯʪʦ ʣʦʢʘʣʴʥʳʝ ʤʘʢʩʠʤʫʤʳ ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʠ ʟʥʘʯʝʥʠʷʭ n ʙʣʠʟʢʠʭ ʢ 75 ʠ 

220, ʯʪʦ ʢʦʩʚʝʥʥʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʘʣʠʯʠʝ ʧʝʨʠʦʜʘ ʚ ʫʢʘʟʘʥʥʦʤ 

ʜʠʘʧʘʟʦʥʝ ʟʥʘʯʝʥʠʡ (ʪ.ʢ. ʣʦʢʘʣʴʥʳʡ ʤʘʢʩʠʤʫʤ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʥʝʯʝʪʥʳʤ ʧʦʣʫʮʝʣʳʤ ʟʥʘʯʝʥʠʷʤ ʧʝʨʠʦʜʘ). 
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ʈʠʩ.2. ɿʘʚʠʩʠʤʦʩʪʴ ʩʫʤʤʳ ʢʚʘʜʨʘʪʦʚ ʦʪʢʣʦʥʝʥʠʡ (1) ʦʪ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ 

m, ʢʦʜʠʨʫʶʱʝʛʦ ʢʦʣʠʯʝʩʪʚʦ ʠʥʪʝʨʚʘʣʦʚ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ 

ʠʟʤʝʨʝʥʠʷʤʠ. ɿʜʝʩʴ l, m ʠ n ʚʳʙʨʘʥʳ ʪʘʢ, ʯʪʦʙʳ ʢʦʣʠʯʝʩʪʚʦ ʫʯʘʩʪʚʫʶʱʠʭ  

ʚ ʘʥʘʣʠʟʝ ʪʦʯʝʢ ʙʳʣʦ ʦʜʠʥʘʢʦʚʳʤ. 

 

ʆʩʫʱʝʩʪʚʠʤ ʧʨʦʚʝʨʢʫ ʵʪʦʡ ʛʠʧʦʪʝʟʳ ʤʝʪʦʜʦʤ ʧʦʩʪʨʦʝʥʠʷ ʠ 

ʩʨʘʚʥʝʥʠʷ ʵʤʧʠʨʠʯʝʩʢʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ. ɽʩʣʠ ʨʘʟʜʝʣʠʪʴ ʚʳʙʦʨʢʫ 

ʧʦʧʦʣʘʤ, ʧʦʩʪʨʦʠʪʴ ʛʠʩʪʦʛʨʘʤʤʫ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʮʝʣʠʢʦʤ ʠ ʜʣʷ 

ʢʘʞʜʦʡ ʧʦʣʦʚʠʥʳ (ʨʠʩ.3), ʘ ʧʦʪʦʤ ʩ ʧʦʤʦʱʴʶ ʢʨʠʪʝʨʠʷ ʇʠʨʩʦʥʘ 

ʩʨʘʚʥʠʪʴ ʨʝʟʫʣʴʪʘʪ, ʪʦ ʛʠʧʦʪʝʟʘ ʦʙ ʠʜʝʥʪʠʯʥʦʩʪʠ ʦʙʦʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ 

ʙʘʟʦʚʦʤʫ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʠʥʷʪʘ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ ʥʝ ʤʝʥʝʝ ʯʝʤ 95%.   

 

 
 

ʈʠʩ.3. ʀʩʭʦʜʥʦʝ ʵʤʧʠʨʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ:  

ʜʣʷ ʚʳʙʦʨʢʠ  BASE ʠ ʜʚʫʭ ʝʝ ʧʦʣʦʚʠʥ  ʈ1 ʠ ʈ2.  
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ɽʩʣʠ ʨʘʟʜʝʣʠʪʴ ʚʳʙʦʨʢʫ ʥʘ ʯʝʪʳʨʝ ʯʘʩʪʠ (ʛʠʩʪʦʛʨʘʤʤʘ ʨʠʩ.4), ʪʦ 

ʛʠʧʦʪʝʟʘ ʦʙ ʠʜʝʥʪʠʯʥʦʩʪʠ ʚʩʝʭ ʯʝʪʳʨʝʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʙʘʟʦʚʦʤʫ ʤʦʞʝʪ 

ʙʳʪʴ ʧʨʠʥʷʪʘ ʫʞʝ ʪʦʣʴʢʦ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 66% (ʨʠʩ.5). 

 

 
 

ʈʠʩ.4.ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʣʷ ʠʩʭʦʜʥʦʡ ʚʳʙʦʨʢʠ  BASE  

ʠ ʯʝʪʳʨʝʭ ʝʝ ʯʘʩʪʝʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ  ʈA, PB,PC ʠ ʈD 

 

 

 
               

ʈʠʩ.5. ʇʨʦʚʝʨʢʘ ʠʜʝʥʪʠʯʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʝʪʳʨʝʭ ʯʘʩʪʝʡ ʠʩʭʦʜʥʦʤʫ  

ʩ ʧʦʤʦʱʴʶ ʢʨʠʪʝʨʠʷ ʇʠʨʩʦʥʘ: A  96%; B  94%; C  87% ʠ D  66% 
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ɼʘʣʝʝ, ʨʘʟʜʝʣʠʚ ʚʳʙʦʨʢʫ ʥʘ ʚʦʩʝʤʴ ʯʘʩʪʝʡ, ʫʙʝʜʠʤʩʷ, ʯʪʦ ʙʣʦʢʠ 

ʉ,F,H ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷʤʠ, ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʱʠʤʠʩʷ 

ʦʪ ʙʘʟʦʚʦʛʦ, ʪ.ʝ. ʪʘʢʦʝ ʨʘʟʙʠʝʥʠʝ ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ ʩʣʠʰʢʦʤ çʯʘʩʪʦʝè            

(ʩʤ. ʨʠʩ.6).  

 

 
ʈʠʩ.6. ʇʨʦʚʝʨʢʘ ʠʜʝʥʪʠʯʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʦʩʴʤʠ ʯʘʩʪʝʡ  

ʠʩʭʦʜʥʦʤʫ ʩ ʧʦʤʦʱʴʶ ʢʨʠʪʝʨʠʷ ʇʠʨʩʦʥʘ. 

 

ʇʦʩʢʦʣʴʢʫ ʨʘʟʙʠʝʥʠʝ ʥʘ ʯʝʪʳʨʝ ʙʣʦʢʘ ʥʝ ʦʙʣʘʜʘʣʦ ʚʳʰʝʫʢʘʟʘʥʥʳʤ 

ʥʝʜʦʩʪʘʪʢʦʤ, ʣʦʛʠʯʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚʦʟʤʦʞʥʦ ʨʘʟʙʠʝʥʠʝ ʠʩʭʦʜʥʦʡ 

ʚʳʙʦʨʢʠ ʥʘ ʰʝʩʪʴ ʯʘʩʪʝʡ (çʩʝʨʝʜʠʥʘè ʤʝʞʜʫ ʯʝʪʳʨʴʤʷ ʠ ʚʦʩʝʤʴʶ) 

ʙʫʜʝʪ ʦʙʣʘʜʘʪʴ ʵʪʠʤ ʩʚʦʡʩʪʚʦʤ. ɺʠʜʥʦ, ʯʪʦ ʧʨʠ ʪʘʢʦʤ ʨʘʟʙʠʝʥʠʠ ʚ 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚʳʙʦʨʢʝ ʤʦʛʣʦ ʙʳ çʫʤʝʩʪʠʪʴʩʷè ʯʫʪʴ ʙʦʣʝʝ ʧʷʪʠ 

ʧʝʨʠʦʜʦʚ ʥʝʢʦʪʦʨʦʡ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ. 

 

 
ʈʠʩ.7. ʇʨʦʚʝʨʢʘ ʠʜʝʥʪʠʯʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʰʝʩʪʠ ʯʘʩʪʝʡ  

ʠʩʭʦʜʥʦʤʫ ʩ ʧʦʤʦʱʴʶ ʢʨʠʪʝʨʠʷ ʇʠʨʩʦʥʘ. 
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ʆʜʥʘʢʦ ʧʨʦʚʝʨʢʘ ʨʘʟʙʠʝʥʠʝʤ ʥʘ ʰʝʩʪʴ ʠ ʥʘ ʧʷʪʴ ʢʦʤʧʦʥʝʥʪ (ʨʠʩ.7 

ʠ 8) ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʦʜʪʚʝʨʜʠʪʴ ʵʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʪ.ʢ. ʧʦʩʣʝʜʥʠʝ ʙʣʦʢʠ 

ʜʘʥʥʳʭ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 

ʩʦʚʧʘʜʝʥʠʷ ʧʘʨʮʠʘʣʴʥʦʛʦ ʠ ʙʘʟʦʚʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʡ. 

 

 
 

ʈʠʩ.8. ʇʨʦʚʝʨʢʘ ʠʜʝʥʪʠʯʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʷʪʠ ʯʘʩʪʝʡ ʠʩʭʦʜʥʦʤʫ.  

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʘʛʘʷ 50% ʧʦʨʦʛʦʤ ʜʦʚʝʨʠʷ, ʤʦʞʥʦ 

ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚʳʙʦʨʢʝ ʦʪ ʯʝʪʳʨʝʭ ʜʦ ʧʷʪʠ 

ʧʝʨʠʦʜʦʚ. ʇʨʠʯʝʤ ʙʣʠʞʝ ʢ ʢʦʥʮʫ ʚʳʙʦʨʢʠ, ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, 

ʥʘʙʣʶʜʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʪʨʝʥʜʦʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ. ɺʠʟʫʘʣʴʥʳʡ ʘʥʘʣʠʟ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʵʪʠ ʞʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʙʝʟ 

ʧʨʠʚʣʝʯʝʥʠʷ ʢʘʢʦʛʦ-ʣʠʙʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʦʜʥʘʢʦ ʟʘʜʘʯʝʡ 

ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʯʘʩʪʠ ʘʣʛʦʨʠʪʤʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʦʙʨʘʙʦʪʢʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ ɹɽɿ ʫʯʘʩʪʠʷ 

ʵʢʩʧʝʨʪʘ.  

ɺʳʜʚʠʥʫʪʘʷ ʛʠʧʦʪʝʟʘ ʙʳʣʘ ʧʦʜʪʚʝʨʞʜʝʥʘ ʩ ʧʦʤʦʱʴʶ ʢʨʠʪʝʨʠʷ 

ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ: ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʥʘʙʣʶʜʝʥʠʝ ʯʝʪʳʨʝʭ ʠʣʠ ʧʷʪʠ ʧʝʨʠʦʜʦʚ ʢʚʘʟʠʧʝʨʠʦʜʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʦʞʝʥʘ ʠ ʘʧʨʦʙʠʨʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʝʨʠʦʜʘ ʮʠʢʣʠʯʝʩʢʦʡ ʢʦʤʧʦʥʝʥʪʳ ʵʢʦʥʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

ʩʨʝʜʩʪʚʘʤʠ MS Excel. ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʦʩʫʱʝʩʪʚʠʪʴ ʨʘʟʣʦʞʝʥʠʝ ʚ ʨʷʜ ʌʫʨʴʝ, ʧʨʦʚʝʩʪʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʫʶ 

ʬʠʣʴʪʨʘʮʠʶ ʠ ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʜʠʥʘʤʠʢʫ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʦʮʝʩʩʘ.  

ɸʚʪʦʨʳ ʚʳʨʘʞʘʶʪ ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ ʇʝʪʨʫʰʠʥʫ ɺʣʘʜʠʤʠʨʫ 

ʅʠʢʦʣʘʝʚʠʯʫ ʟʘ ʧʦʤʦʱʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʠʜʝʥʪʠʯʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʩ 

ʧʦʤʦʱʴʶ ʢʨʠʪʝʨʠʝʚ ʇʠʨʩʦʥʘ ʠ ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ. 
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1
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1
ʆʆʆ "ʄʝʜʠʮʠʥʩʢʠʡ ʎʝʥʪʨ "ɸʧʦʣʣʦʥ"   

ʈʦʩʩʠʷ,  191015, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʫʣ. 9-ʷ ʉʦʚʝʪʩʢʘʷ ʜ.4  
2
ɻɹʆʋɺʇʆ ʉɿɻʄʋ ʠʤ. ʀ.ʀ.ʄʝʯʥʠʢʦʚʘ ʄɿʉʈ ʈʦʩʩʠʠ ʂʘʬʝʜʨʘ 

ʘʢʫʰʝʨʩʪʚʘ ʠ ʛʠʥʝʢʦʣʦʛʠʠ ˉ 3  ʧʝʜʠʘʪʨʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ  

ʈʦʩʩʠʷ 191015 ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ ʂʠʨʦʯʥʘʷ ʫʣ. ʜ. 41 

 

ʇʈʆɹʃɽʄɸ ʅʆɿʆʂʆʄʀɸʃʔʅʓʍ ʀʅʌɽʂʎʀʀ  

ʇʈʀ ʀʉʇʆʃʔɿʆɺɸʅʀʀ ʉʆɺʈɽʄɽʅʅʆɻʆ ʄɽɼʀʎʀʅʉʂʆɻʆ 

ʆɹʆʈʋɼʆɺɸʅʀʗ ɺ ʃɽʏɽɹʅʓʍ ʋʏʈɽɾɼɽʅʀʗʍ 

 

ɸʥʥʦʪʘʮʠʷ: ʅʦʟʦʢʦʤʠʘʣʴʥʳʝ ʠʥʬʝʢʮʠʠ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ 

ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʧʨʦʙʣʝʤ ʘʢʫʰʝʨʩʢʦ-ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʮʠʦʥʘʨʦʚ. 

ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʘʞʥʦʡ ʨʦʣʠ 

ʫʣɹʪʨʘʟʚʫʢʦʚʳʭ ʜʘʪʯʠʢʦʚ ʠ ʛʝʣʝʡ ʚ ʢʘʯʝʩʪʚʝ ʚʝʢʪʦʨʘ ʧʝʨʝʥʦʩʘ 

ʠʥʬʝʢʮʠʡ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʩʥʠʞʝʥʠʷ ʯʘʩʪʦʪʳ ʠʥʬʠʮʠʨʦʚʘʥʠʷ 

ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ɺ ʥʘʩʪʦʷʱʝʤ ʦʙʟʦʨʝ 

ʣʠʪʝʨʘʪʫʨʳ ʦʙʩʫʞʜʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʣʘʪʝʢʩʥʳʭ ʥʘʩʘʜʦʢ ʜʣʷ 

ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʜʘʪʯʠʢʦʚ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ ʧʝʨʝʥʦʩʘ ʠʥʬʝʢʮʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʦʟʦʢʦʤʠʘʣʴʥʳʝ ʠʥʬʝʢʮʠʠ, ʠʥʬʝʢʮʠʠ 

ʥʦʚʦʨʦʞʜʸʥʥʳʭ, ʣʘʪʝʢʩʥʳʝ ʥʘʩʘʜʢʠ, ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. 

 

Abstract: Nosocomial infections are one of the most important problems 

in gynecologist and obstetrician clinics. Numerous data suggests that 

ultrasound transducers and coupling gel play important role as a vector for 

nosocomial infections transmission. Traditional methods have a limited 
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effectiveness for decrease rate of infections transmission. This literature 

review discusses use of latex membranes for ultrasound transducers in 

purpose to decrease a risk of infections transmission. 

Key words: nosocomial infections, newborn infections, latex 

membranes, ultrasound. 

 

ʅʦʟʦʢʦʤʠʘʣʴʥʳʝ ʠʥʬʝʢʮʠʠ (ʅʀ) ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ 

ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚʩʝʭ ʩʪʨʘʥ ʤʠʨʘ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʧʨʝʜʧʨʠʥʠʤʘʝʤʳʝ ʤʝʨʳ ʧʦ ʠʭ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ. ʇʦ ʜʘʥʥʳʤ ɺʆɿ, 

ʚʥʫʪʨʠʙʦʣʴʥʠʯʥʳʝ ʠʥʬʝʢʮʠʠ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʚʝʜʫʱʠʭ ʧʨʠʯʠʥ 

ʩʤʝʨʪʥʦʩʪʠ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ, ʘ ʠʭ ʨʘʟʚʠʪʠʝ ʫʚʝʣʠʯʠʚʘʝʪ 

ʨʠʩʢ ʣʝʪʘʣʴʥʦʛʦ ʠʩʭʦʜʘ ʚ 10 ʨʘʟ [1]. ʉʦʛʣʘʩʥʦ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʝ, 

ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʢʘʞʜʳʡ ʛʦʜ ʨʝʛʠʩʪʨʠʨʫʶʪ ʜʦ 50 ʪʳʩʷʯ ʩʣʫʯʘʝʚ 

ʅʀ, ʦʜʥʘʢʦ ʜʘʥʥʳʝ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʳʭ ʚʳʙʦʨʦʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʨʝʘʣʴʥʳʝ ʮʠʬʨʳ ʧʨʝʚʳʰʘʶʪ ʦʬʠʮʠʘʣʴʥʳʝ ʚ 30-50 

ʨʘʟ [2]. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʅʀ ʥʝ ʪʦʣʴʢʦ ʦʩʣʦʞʥʷʝʪ ʪʝʯʝʥʠʝ 

ʦʩʥʦʚʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʝʙʳʚʘʥʠʷ ʚ 

ʩʪʘʮʠʦʥʘʨʝ ʚ ʩʨʝʜʥʝʤ ʥʘ 6 ʜʥʝʡ, ʥʦ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʨʴʝʟʥʫʶ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʧʨʦʙʣʝʤʫ ʜʣʷ ʚʩʝʡ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. 

ɽʞʝʛʦʜʥʳʝ ʜʝʥʝʞʥʳʝ ʪʨʘʪʳ ʥʘ ʙʦʨʴʙʫ ʩ ʅʀ ʩʦʩʪʘʚʣʷʶʪ ʚ ʩʨʝʜʥʝʤ 5 

ʤʣʨʜ. ʨʫʙʣʝʡ [3, 4].  

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʚʦʟʙʫʜʠʪʝʣʝʡ ʅʀ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʝʚʘʣʠʨʫʶʱʝʛʦ ʤʠʢʨʦʙʥʦʛʦ ʩʦʩʪʘʚʘ ʚ ʢʘʞʜʦʤ ʣʝʯʝʙʥʦ-

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʤ ʫʯʨʝʞʜʝʥʠʠ (ʃʇʋ). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʦ, 

ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʤʠʢʨʦʙʥʦʛʦ ʩʧʝʢʪʨʘ ʅʀ 

ʦʧʨʝʜʝʣʷʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʨʦʬʠʣʝʤ ʩʪʘʮʠʦʥʘʨʘ, ʭʘʨʘʢʪʝʨʦʤ ʠ 

ʫʨʦʚʥʝʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠ ʣʝʯʝʙʥʳʭ ʧʨʦʮʝʜʫʨ [5]. 

 

ʇʨʦʙʣʝʤʘ ʥʦʟʦʢʦʤʠʘʣʴʥʳʭ ʠʥʬʝʢʮʠʡ  

ʚ ʘʢʫʰʝʨʩʢʦ-ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ. 

ʅʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʘʢʫʰʝʨʩʢʦ-

ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʮʠʦʥʘʨʘ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʛʥʦʡʥʦ-

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (ɻɺɿ), ʚʳʟʳʚʘʝʤʳʭ ʅʀ. ʆʩʥʦʚʥʦʡ 

ʧʨʠʯʠʥʦʡ ʠʭ ʨʘʟʚʠʪʠʷ, ʧʦ-ʧʨʝʞʥʝʤʫ, ʩʯʠʪʘʝʪʩʷ Staphylococcus aureus, 

ʦʜʥʘʢʦ ʦʪʤʝʯʘʝʪʩʷ ʨʦʩʪ ʯʠʩʣʘ ʠʥʬʝʢʮʠʡ, ʚʳʟʚʘʥʥʳʭ ʢʦʘʛʫʣʘʟʘ-

ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʩʪʘʬʠʣʦʢʦʢʢʘʤʠ. ɻɺɿ ʯʨʝʟʚʳʯʘʡʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ 

ʘʢʫʰʝʨʩʢʦ-ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʡ ʧʨʘʢʪʠʢʝ, ʠʭ ʜʠʘʛʥʦʩʪʠʨʫʶʪ 5 - 15% 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʠ 4,9 - 11,9% ʨʦʜʠʣʴʥʠʮ [6]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ 

ʧʦʣʘʛʘʪʴ, ʯʪʦ ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʅʀ ʤʦʞʝʪ ʩʣʫʞʠʪʴ 

ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʢʨʠʪʝʨʠʝʤ  ʢʘʯʝʩʪʚʘ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, 

ʪʘʢ ʢʘʢ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʅʀ ʠ ʚʦʟʤʦʞʥʘʷ ʩʤʝʨʪʥʦʩʪʴ ʦʪ ʥʠʭ ʥʘʧʨʷʤʫʶ 

ʩʚʷʟʘʥʘ ʩ ʫʩʣʦʚʠʷʤʠ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʪʝʢʘʝʪ ʛʦʩʧʠʪʘʣʠʟʘʮʠʷ ʠ ʧʨʠʝʤ 

ʧʘʮʠʝʥʪʦʚ [7, 8]. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦ ʠʟʫʯʘʶʪ ʨʦʣʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʧʝʨʝʜʘʯʝ ʅʀ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚʘʞʥʳʤ ʚʝʢʪʦʨʦʤ 

ʧʝʨʝʜʘʯʠ ʅʀ ʚ ʘʢʫʰʝʨʩʢʦ-ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʮʠʦʥʘʨʘʭ ʤʦʛʫʪ ʙʳʪʴ 

ʘʧʧʘʨʘʪʳ ʜʣʷ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʋɿʀ). ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ, 

ʧʨʦʚʝʜʝʥʥʦʤ J.J. Baker ʠ R.L. Lambert (2000) ʙʳʣʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʋɿ-ʜʠʘʛʥʦʩʪʠʢʠ, ʘ ʪʘʢʞʝ 

ʢʦʥʪʝʡʥʝʨʦʚ ʩ ʤʝʜʠʮʠʥʩʢʠʤ ʛʝʣʝʤ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʨʘʟʣʠʯʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʨʦʜʦʚ Pseudomonas, Actinobacter, Pasteurella ʠ 

Rhodotorula [9], ʧʦʜʦʙʥʳʝ ʜʘʥʥʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʠ ʚ ʜʨʫʛʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ [10 - 13]. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚʳʷʚʣʝʥʥʳʭ ʚ ʋɿ-ʢʘʙʠʥʝʪʘʭ, ʙʳʣʠ ʤʫʣʴʪʠʨʝʟʠʩʪʝʥʪʳ 

ʢ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ ʧʨʝʧʘʨʘʪʘʤ ʠ ʦʪʥʦʩʠʣʠʩʴ ʢ ʧʘʪʦʛʝʥʥʦʡ ʠʣʠ 

ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʦʡ ʬʣʦʨʝ.  

ʂ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤ ʠ ʟʥʘʯʠʤʳʤ ʨʘʙʦʪʘʤ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ 

ʦʪʥʦʩʠʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʦʚʝʜʝʥʥʦʝ S. S. Schabrun ʠ L. Chipchase et al. 

(2006) [14]. ɸʚʪʦʨʘʤʠ ʙʳʣʘ ʦʮʝʥʝʥʘ ʩʪʝʧʝʥʴ ʙʘʢʪʝʨʠʘʣʴʥʦʡ 

ʢʦʥʪʘʤʠʥʘʮʠʠ ʠ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʋɿ-ʜʘʪʯʠʢʘ ʠ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʛʝʣʷ ʚ ʫʩʣʦʚʠʷʭ ʘʤʙʫʣʘʪʦʨʥʦʛʦ ʢʘʙʠʥʝʪʘ, ʘ ʪʘʢʞʝ 

ʚʳʧʦʣʥʝʥʘ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʤʝʨ ʧʦ 

ʠʥʬʝʢʮʠʦʥʥʦʤʫ ʢʦʥʪʨʦʣʶ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʋɿ-ʜʘʪʯʠʢʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʷʚʣʷʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʚʝʢʪʦʨʦʤ ʧʝʨʝʜʘʯʠ 

ʅʀ ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʢ, ʢʦʪʦʨʳʤ ʧʨʦʚʦʜʠʣʦʩʴ ʋɿʀ ʚ ʫʩʣʦʚʠʷʭ 

ʘʤʙʫʣʘʪʦʨʥʦʛʦ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʠʝʤʘ [14].  

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʨʝʜʠ ʚʳʜʝʣʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʙʦʣʝʝ 80% ʦʢʘʟʘʣʠʩʴ ʢʦʘʛʫʣʘʟʘ-ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʩʪʘʬʠʣʦʢʦʢʢʘʤʠ, ʯʪʦ 

ʪʘʢʞʝ ʙʳʣʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ ʚ ʨʘʙʦʪʘʭ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ [9, 15]. 

ʊʘʢʞʝ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʦʪʜʝʣʴʥʳʝ ʢʦʣʦʥʠʠ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ 

[15, 16]. ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʫʩʣʦʚʣʝʥʳ 

ʥʠʟʢʦʡ ʚʣʘʞʥʦʩʪʴʶ ʛʝʣʝʡ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʋɿʀ, ʘ ʪʘʢʞʝ ʟʘʛʨʷʟʥʝʥʠʝʤ 

ʜʘʪʯʠʢʦʚ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʦʡ ʬʣʦʨʦʡ ʩ ʢʦʞʠ ʯʝʣʦʚʝʢʘ [14].  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪʳ ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ ʛʝʣʴ, 

ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʥʝʩʪʝʨʠʣʴʥʳʭ ʋɿʀ, ʚʦ ʤʥʦʛʦʤ ʠʟ-ʟʘ 

ʩʚʦʝʡ ʚʣʘʞʥʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʩʨʝʜʦʡ ʜʣʷ ʨʦʩʪʘ 

ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʬʣʦʨʳ. ɺ ʩʨʝʜʥʝʤ ʠʟ ʟʘʛʨʷʟʥʝʥʥʦʛʦ 

ʦʙʨʘʟʮʘ ʘʚʪʦʨʘʤ ʫʜʘʣʦʩʴ ʚʳʩʝʷʪʴ ʜʦ 300 ʂʆɽ, ʘ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʦʧʧʦʨʪʫʥʠʩʪʠʯʝʩʢʠʤʠ ʠ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʘʪʦʛʝʥʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʪʘʢʠʤʠ ʢʘʢ: S. aureus, S 

maltophilla, A. baumannii, R. mucilaginosa. ɺʩʝ ʵʪʠ ʬʘʢʪʳ ʠ ʦʧʘʩʥʦʩʪʴ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʅʀ ʢʘʢ ʟʘʢʦʥʦʤʝʨʥʦʛʦ ʩʣʝʜʩʪʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʋɿʀ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʯʨʝʟʚʳʯʘʡʥʫʶ ʚʘʞʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʯʝʪʢʦʛʦ ʠ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ [14]. 

ɺ 1968 E.H. Spaulding ʧʨʝʜʣʦʞʠʣ ʨʘʟʜʝʣʝʥʠʝ ʧʨʦʮʝʜʫʨ 

ʧʨʦʚʦʜʠʤʳʭ ʚ ʭʦʜʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʋɿ-ʜʠʘʛʥʦʩʪʠʢʠ ʧʦ ʫʨʦʚʥʷʤ 
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ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʟʘʨʘʞʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ ʧʨʦʮʝʜʫʨʳ ʩ ʚʳʩʦʢʠʤ, 

ʩʨʝʜʥʠʤ ʠ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʨʠʩʢʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʦ 

ʨʘʮʠʦʥʘʣʠʟʠʨʦʚʘʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʩʪʝʨʠʣʠʟʘʮʠʠ ʠ 

ʜʝʟʠʥʬʝʢʮʠʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʣʞʥʦʛʦ ʫʨʦʚʥʷ ʠʥʬʝʢʮʠʦʥʥʦʛʦ 

ʢʦʥʪʨʦʣʷ [17]. ɺ ʢʘʪʝʛʦʨʠʶ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʨʘʟʣʠʯʥʳʝ 

ʚʠʜʳ ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʦʛʦ ʋɿʀ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʜʘʪʯʠʢ ʤʦʞʝʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʨʘʟʣʠʯʥʳʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʞʠʜʢʦʩʪʷʤʠ ʠ 

ʪʢʘʥʷʤʠ ʧʘʮʠʝʥʪʢʠ [18]. ʂ ʚʝʢʪʦʨʘʤ ʧʝʨʝʜʘʯʠ ʅʀ ʩʨʝʜʥʝʛʦ ʨʠʩʢʘ 

ʦʪʥʦʩʠʪʩʷ ʋɿ-ʦʙʦʨʫʜʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʢʦʥʪʘʢʪʠʨʫʝʪ ʩʦ ʩʣʠʟʠʩʪʳʤʠ 

ʦʙʦʣʦʯʢʘʤʠ ʠʣʠ ʧʦʚʨʝʞʜʝʥʥʦʡ ʢʦʞʝʡ. ɺ ʵʪʫ ʛʨʫʧʧʫ ʚʢʣʶʯʘʶʪ ʋɿʀ-

ʜʘʪʯʠʢʠ ʜʣʷ ʪʨʘʥʩʚʘʛʠʥʘʣʴʥʦʛʦ, ʪʨʘʥʩʨʝʢʪʘʣʴʥʦʛʦ ʋɿʀ, 

ʯʨʝʟʧʠʱʝʚʦʜʥʦʡ ʕʍʆ-ʂɻ ʘ ʪʘʢʞʝ ʧʫʥʢʮʠʦʥʥʳʝ ʜʘʪʯʠʢʠ [19]. ʂ 

ʦʙʦʨʫʜʦʚʘʥʠʶ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʨʠʩʢʘ ʧʝʨʝʜʘʯʠ ʅʀ ʦʪʥʦʩʷʪʩʷ 

ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʋɿ-ʜʘʪʯʠʢʠ, ʢʦʪʦʨʳʝ ʢʦʥʪʘʢʪʠʨʫʶʪ ʩ ʥʝʧʦʚʨʝʞʜʝʥʥʦʡ 

ʢʦʞʝʡ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʋɿʀ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʠ ʦʨʛʘʥʦʚ 

ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ [19].  

 

ɺʣʠʷʥʠʝ ʥʦʟʦʢʦʤʠʘʣʴʥʳʭ ʠʥʬʝʢʮʠʡ ʥʘ ʘʢʫʰʝʨʩʢʠʝ ʠʩʭʦʜʳ 

ʇʦʩʣʝʨʦʜʦʚʳʝ ɻɺɿ ʠ ʠʭ ʦʩʣʦʞʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʚʘʞʥʦʡ ʤʝʜʠʢʦ-

ʩʦʮʠʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʪʘʢ ʢʘʢ ʟʘʥʠʤʘʶʪ ʦʜʥʦ ʠʟ ʧʝʨʚʳʭ ʤʝʩʪ ʚ 

ʩʪʨʫʢʪʫʨʝ ʤʘʪʝʨʠʥʩʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ [20, 21]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠ ʣʝʯʝʙʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʠʣʦ ʩʥʠʟʠʪʴ ʯʠʩʣʦ ʪʷʞʝʣʳʭ ʩʝʧʪʠʯʝʩʢʠʭ ʬʦʨʤ ʠ 

ʣʝʪʘʣʴʥʦʩʪʴ ʦʪ ʥʠʭ [22]. ʆʜʥʘʢʦ, ʥʝ ʩʤʦʪʨʷ ʥʘ ʚʩʝ ʟʘʱʠʪʥʳʝ ʤʝʨʳ, 

ʯʘʩʪʦʪʘ ʦʩʪʘʝʪʩʷ ʚʳʩʦʢʦʡ, ʩʦʩʪʘʚʣʷʷ, ʧʦ ʜʘʥʥʳʤ ʨʘʟʥʳʭ ʘʚʪʦʨʦʚ ʦʪ 5 ʜʦ 

26% [23]. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ 15 ʣʝʪ ʩʝʧʪʠʯʝʩʢʠʝ ʧʦʩʣʝʨʦʜʦʚʳʝ 

ʦʩʣʦʞʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʤʠ ʧʨʠʯʠʥʘʤʠ ʤʘʪʝʨʠʥʩʢʦʡ 

ʩʤʝʨʪʥʦʩʪʠ, ʚʳʟʳʚʘʷ ʜʦ 26% ʣʝʪʘʣʴʥʳʭ ʠʩʭʦʜʦʚ. ʆʪ ʩʝʧʪʠʯʝʩʢʠʭ 

ʘʢʫʰʝʨʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʛʠʙʥʝʪ ʚ ʩʨʝʜʥʝʤ 150 ʪʳʩʷʯ 

ʞʝʥʱʠʥ [23, 24]. 

ʈʷʜ ʬʘʢʪʦʨʦʚ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʚʳʩʦʢʫʶ ʯʘʩʪʦʪʫ ʧʦʩʣʝʨʦʜʦʚʳʭ 

ʠʥʬʝʢʮʠʡ: ʪʷʞʝʣʘʷ ʵʢʩʪʨʘʛʝʥʠʪʘʣʴʥʘʷ ʧʘʪʦʣʦʛʠʷ, ʛʝʩʪʦʟ, ʘʥʝʤʠʷ ʠ 

ʧʠʝʣʦʥʝʬʨʠʪ, ʚʦʟʥʠʢʰʠʝ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʧʨʝʜʣʝʞʘʥʠʝ 

ʧʣʘʮʝʥʪʳ,  ʨʘʟʣʠʯʥʳʝ ʩʪʝʧʝʥʠ ʬʝʪʦ-ʧʣʘʮʝʥʪʘʨʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ, 

ʚʥʫʪʨʠʫʪʨʦʙʥʦʝ ʠʥʬʠʮʠʨʦʚʘʥʠʝ ʧʣʦʜʘ, ʤʥʦʛʦʚʦʜʠʝ, ʠʥʜʫʮʠʨʦʚʘʥʥʘʷ 

ʙʝʨʝʤʝʥʥʦʩʪʴ, ʛʦʨʤʦʥʘʣʴʥʘʷ ʠ ʭʠʨʫʨʛʠʯʝʩʢʘʷ ʢʦʨʨʝʢʮʠʷ ʥʝʜʦʥʦʰʝʥʥʦʡ 

ʙʝʨʝʤʝʥʥʦʩʪʠ, ʛʝʥʠʪʘʣʴʥʘʷ ʠʥʬʝʢʮʠʷ. ʆʩʣʦʞʥʝʥʥʳʝ ʨʦʜʳ: ʜʣʠʪʝʣʴʥʳʡ 

ʙʝʟʚʦʜʥʳʡ ʧʨʦʤʝʞʫʪʦʢ, ʩʣʘʙʦʩʪʴ ʨʦʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʤʥʦʛʦʢʨʘʪʥʳʝ 

ʚʣʘʛʘʣʠʱʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʭʦʨʠʦʘʤʥʠʦʥʠʪ ʚ ʨʦʜʘʭ, ʪʨʘʚʤʳ ʧʦʜʦʚʳʭ 

ʧʫʪʝʡ, ʢʨʦʚʦʪʝʯʝʥʠʷ, ʦʧʝʨʘʪʠʚʥʳʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚʦ ʚʨʝʤʷ ʨʦʜʦʚ [25]. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʧʦʩʣʝʨʦʜʦʚʳʭ ɻʉɿ ʷʚʣʷʝʪʩʷ ʠʭ 

ʧʦʣʠʤʠʢʨʦʙʥʘʷ ʵʪʠʦʣʦʛʠʷ, ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʢʘʢ ʧʘʪʦʛʝʥʥʦʡ, ʪʘʢ ʠ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʦʡ ʬʣʦʨʳ [21]. ʂ 

ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤ ʦʪʥʦʩʷʪ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʝ: 
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ʵʥʪʝʨʦʢʦʢʢʠ, ʟʦʣʦʪʠʩʪʳʡ ʠ ʵʧʠʜʝʨʤʘʣʴʥʳʡ ʩʪʘʬʠʣʦʢʦʢʢʠ, ʩʪʨʝʧʪʦʢʦʢʢʠ 

ɸ ʠ ɺ, ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʝ: ʢʠʰʝʯʥʘʷ ʧʘʣʦʯʢʘ, ʢʣʝʙʩʠʝʣʣʘ, ʧʨʦʪʝʡ, 

ʵʥʪʝʨʦʙʘʢʪʝʨʠʠ, ʩʠʥʝʛʥʦʡʥʘʷ ʧʘʣʦʯʢʘ, ʘʵʨʦʙʥʳʝ ʙʘʢʪʝʨʠʠ [26]. ʀʟ 

ʛʨʫʧʧʳ ʘʥʘʵʨʦʙʥʳʭ ʙʘʢʪʝʨʠʡ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʙʘʢʪʝʨʦʠʜʳ, 

ʧʝʧʪʦʢʦʢʢʠ, ʧʝʧʪʦʩʪʨʝʧʪʦʢʦʢʢʠ [27]. 

ɺ ʧʦʩʣʝʨʦʜʦʚʦʤ ʧʝʨʠʦʜʝ ʚ ʧʦʣʦʚʦʤ ʪʨʘʢʪʝ ʨʦʜʠʣʴʥʠʮʳ ʥʝ 

ʦʩʪʘʝʪʩʷ ʟʥʘʯʠʤʳʭ ʧʨʦʪʠʚʦʠʥʬʝʢʮʠʦʥʥʳʭ ʙʘʨʴʝʨʦʚ. ɺʥʫʪʨʝʥʥʷʷ 

ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʩʣʝʨʦʜʦʚʦʡ ʤʘʪʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʦʣʴʰʫʶ ʨʘʥʝʚʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ, ʘ ʩʦʜʝʨʞʠʤʦʝ (ʩʛʫʩʪʢʠ ʢʨʦʚʠ, ʵʧʠʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ, 

ʫʯʘʩʪʢʠ ʜʝʮʠʜʫʘʣʴʥʦʡ ʦʙʦʣʦʯʢʠ) ʷʚʣʷʝʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʩʨʝʜʦʡ ʜʣʷ 

ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʨʦʩʪʘ [28]. ʇʦʣʦʩʪʴ ʤʘʪʢʠ ʣʝʛʢʦ ʠʥʬʠʮʠʨʫʝʪʩʷ 

ʚʦʩʭʦʜʷʱʠʤ ʧʫʪʝʤ ʧʘʪʦʛʝʥʥʦʡ ʠ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʦʡ 

ʚʣʘʛʘʣʠʱʘ [19,29]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʣʝʨʦʜʦʚʘʷ ʠʥʬʝʢʮʠʷ ʷʚʣʷʝʪʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʘʥʝʚʦʡ: ʘ ʟʘʨʘʞʝʥʠʶ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʫʙʠʥʚʦʣʶʮʠʷ 

ʤʘʪʢʠ, ʟʘʜʝʨʞʢʘ ʯʘʩʪʝʡ ʧʦʩʣʝʜʘ, ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʣʦʚʳʭ 

ʦʨʛʘʥʦʚ ʚ ʘʥʘʤʥʝʟʝ, ʵʢʩʪʨʘʛʝʥʠʪʘʣʴʥʳʝ ʦʯʘʛʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʠʥʬʝʢʮʠʠ, 

ʘʥʝʤʠʷ, ʵʥʜʦʢʨʠʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʥʘʨʫʰʝʥʠʝ ʩʘʥʠʪʘʨʥʦ-

ʵʧʠʜʝʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʚ ʃʇʋ [30, 31]. ʆʩʥʦʚʥʳʤʠ ʧʫʪʷʤʠ ʧʝʨʝʜʘʯʠ 

ʠʥʬʝʢʮʠʠ, ʧʦ ʤʥʝʥʠʶ ʙʦʣʴʰʠʥʩʪʚʘ ʘʚʪʦʨʦʚ, ʦʩʪʘʝʪʩʷ ʚ 90% ʩʣʫʯʘʝʚ 

ʘʫʪʦʠʥʬʠʮʠʨʦʚʘʥʠʝ ʟʘ ʩʯʝʪ ʩʦʙʩʪʚʝʥʥʦʡ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʦʡ ʬʣʦʨʳ 

[32].  ʅʘ ʜʦʣʶ ʦʩʪʘʚʰʠʭʩʷ 10% ʧʨʠʭʦʜʠʪʩʷ ʟʘʨʘʞʝʥʠʝ ʫʩʣʦʚʥʦ-

ʧʘʪʦʛʝʥʥʦʡ ʠ ʧʘʪʦʛʝʥʥʦʡ  ʤʫʣʴʪʠʨʝʟʠʩʪʝʥʪʥʦʡ ʬʣʦʨʦʡ ʃʇʋ, ʯʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʠʥʬʝʢʮʠʦʥʥʦʤʫ ʢʦʥʪʨʦʣʶ [33]. 

 

ʋɿ-ʜʘʪʯʠʢʠ ʠ ʧʨʦʙʣʝʤʘ ʧʠʦʜʝʨʤʠʡ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʨʦʚʝʜʝʥʥʦʤ G.C. Maguire ʠ J. Nordin (1981) [34] 

ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʅʀ ʫ 

ʟʜʦʨʦʚʳʭ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʚ ʤʘʪʝʨʠʥʩʢʠʭ ʧʘʣʘʪʘʭ. ɸʚʪʦʨʘʤʠ ʚʳʷʚʣʝʥʦ, 

ʯʪʦ ʫʨʦʚʝʥʴ ʠʥʬʠʮʠʨʦʚʘʥʥʦʩʪʠ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʦʩʪʘʚʣʷʝʪ 0,3 - 1,7 ʥʘ 

100 ʥʦʚʦʨʦʞʜʝʥʥʳʭ [34]. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʢʦʣʦ 20% 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʠʥʬʠʮʠʨʫʶʪʩʷ ʅʀ ʚ ʧʝʨʚʫʶ ʥʝʜʝʣʶ ʞʠʟʥʠ, ʯʘʩʪʦʪʘ 

ʨʘʟʚʠʪʠʷ ʧʠʦʜʝʨʤʠʡ ʩʦʩʪʘʚʣʷʝʪ 3 - 6 ʩʣʫʯʘʝʚ ʥʘ 1000 ʜʝʪʝʡ. ɺ 

ʥʝʩʢʦʣʴʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʠʤʝʥʥʦ ʛʝʣʴ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʋɿʀ ʩʪʘʣ ʦʩʥʦʚʥʳʤ ʚʝʢʪʦʨʦʤ ʧʝʨʝʥʦʩʘ ʙʘʢʪʝʨʠʡ, 

ʚʳʟʚʘʚʰʠʭ ʧʠʦʜʝʨʤʠʶ. ʇʦʢʘʟʘʥʦ, ʧʝʨʚʳʝ ʩʠʤʧʪʦʤʳ ʟʘʙʦʣʝʚʘʥʠʷ ʯʘʩʪʦ 

ʧʨʦʷʚʣʷʶʪʩʷ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʯʝʨʝʟ 2 - 5 ʜʥʝʡ ʧʦʩʣʝ ʋɿʀ 

ʪʘʟʦʙʝʜʨʝʥʥʳʭ ʩʫʩʪʘʚʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʘʚʪʦʨʘʤʠ ʚʳʷʚʣʝʥʦ, ʯʪʦ 

ʚʳʜʝʣʝʥʥʳʡ ʫ ʟʘʙʦʣʝʚʰʠʭ ʜʝʪʝʡ ʰʪʘʤʤ Staphylococcus aureus ʙʳʣ 

ʠʜʝʥʪʠʯʝʥ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤ, ʚʳʜʝʣʝʥʥʳʤ ʠʟ ʤʝʜʠʮʠʥʩʢʦʛʦ ʛʝʣʷ, ʘ 

ʧʨʝʢʨʘʱʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʨʘʞʝʥʥʦʛʦ ʛʝʣʷ ʧʨʠʚʝʣʦ ʢ ʧʦʣʥʦʤʫ 

ʠʩʯʝʟʥʦʚʝʥʠʶ ʚʩʧʳʰʢʠ ʧʠʦʜʝʨʤʠʠ ʩʨʝʜʠ ʥʦʚʦʨʦʞʜʝʥʥʳʭ [35].  



86 

 

ʕʪʘ ʨʘʙʦʪʘ ʠʥʪʝʨʝʩʥʘ ʪʝʤ, ʯʪʦ ʚʧʝʨʚʳʝ ʤʝʜʠʮʠʥʩʢʠʡ ʛʝʣʴ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʋɿʀ ʙʳʣ ʧʨʠʟʥʘʥ ʚʝʢʪʦʨʦʤ ʧʝʨʝʥʦʩʘ ʅʀ ʩʨʝʜʠ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ. ʈʘʥʝʝ ʚʩʧʳʰʢʠ ʧʠʦʜʝʨʤʠʡ ʩʨʝʜʠ ʥʦʚʦʨʦʞʜʝʥʥʳʭ, 

ʚʳʟʚʘʥʥʳʝ Pseudomonas aureginosa ʠ Serratia marcescens, ʦʙʲʷʩʥʷʣʠ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʝʨʝʥʦʩʦʤ ʙʘʢʪʝʨʠʡ ʯʝʨʝʟ ʢʦʥʪʘʤʠʥʠʨʦʚʘʥʥʳʝ ʨʫʢʠ 

ʤʝʜʧʝʨʩʦʥʘʣʘ ʠʣʠ ʤʳʣʦ [36, 37]. ʀʩʩʣʝʜʫʷ ʨʘʟʥʳʝ  ʛʨʫʧʧʳ ʜʝʪʝʡ ʩ 

ʧʠʦʜʝʨʤʠʷʤʠ, K. Weist ʠ C. Wendt (2000) ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʜʝʪʠ 

ʧʦʩʣʝ ʢʝʩʘʨʝʚʘ ʩʝʯʝʥʠʷ ʥʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʳ ʨʘʟʚʠʪʠʶ ʧʠʦʜʝʨʤʠʡ ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʜʝʪʝʡ, ʨʦʞʜʝʥʥʳʭ ʯʝʨʝʟ ʝʩʪʝʩʪʚʝʥʥʳʝ ʨʦʜʦʚʳʝ ʧʫʪʠ [35]. ʇʦ 

ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʙʦʣʝʝ ʤʝʜʣʝʥʥʳʤ ʨʘʟʚʠʪʠʝʤ ʥʦʨʤʘʣʴʥʦʡ 

ʬʣʦʨʳ ʫ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʩʥʠʞʝʥʥʦʡ ʢʦʣʦʥʠʟʘʮʠʦʥʥʦʡ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʫ ʪʘʢʠʭ ʜʝʪʝʡ [35]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʩʧʳʰʢʠ ʧʠʦʜʝʨʤʠʡ ʩʨʝʜʠ ʥʦʚʦʨʦʞʜʝʥʥʳʭ 

ʧʦʜʯʝʨʢʠʚʘʝʪ ʚʘʞʥʦʩʪʴ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʷ ʙʘʢʪʝʨʠʡ ʚ ʜʝʣʝ ʯʝʪʢʦʡ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʦʟʙʫʜʠʪʝʣʝʡ. ɼʘʞʝ ʧʨʠ ʢʘʞʫʱʠʤʩʷ ʨʘʟʥʦʦʙʨʘʟʠʠ 

ʬʣʦʨʳ, ʪʘʢʠʝ ʤʝʪʦʜʳ ʢʘʢ ʇʎʈ ʩʦ ʩʣʫʯʘʡʥʦʡ ʘʤʧʣʠʬʠʢʘʮʠʝʡ 

ʧʦʣʠʤʦʨʬʥʦʡ ɼʅʂ ʠʣʠ ʵʣʝʢʪʨʦʬʦʨʝʟ ʚ ʧʫʣʴʩʠʨʫʶʱʝʤ ʧʦʣʝ, ʧʦʤʦʛʘʶʪ 

ʚ ʦʙʥʘʨʫʞʝʥʠʠ ʚʝʢʪʦʨʘ ʧʝʨʝʥʦʩʘ. ʍʦʪʷ ʧʦʩʣʝʜʥʠʡ ʩʯʠʪʘʶʪ ʟʦʣʦʪʳʤ 

ʩʪʘʥʜʘʨʪʦʤ, ʇʎʈ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʥʝʛʦ, ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʫʞʝ ʚ ʪʝʯʝʥʠʝ 8 

ʯʘʩʦʚ [38, 39].  

 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʩʥʠʞʝʥʠʷ ʧʝʨʝʥʦʩʘ ʠʥʬʝʢʮʠʠ  

ʋɿ-ʜʘʪʯʠʢʦʚ ʚ ʘʢʫʰʝʨʩʢʦ-ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʠʟʫʯʝʥʘ ʨʦʣʴ ʨʘʟʣʠʯʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʚʝʢʪʦʨʘ ʧʝʨʝʥʦʩʘ ʥʦʟʦʢʦʤʠʘʣʴʥʳʭ ʠʥʬʝʢʮʠʡ 

[40]. ʅʦ ʤʝʜʠʮʠʥʩʢʠʡ ʛʝʣʴ ʠ ʋɿ-ʜʘʪʯʠʢʠ  ʧʦʧʘʣʠ ʚ ʬʦʢʫʩ ʚʥʠʤʘʥʠʷ 

ʧʨʦʪʠʚʦʵʧʠʜʝʤʠʯʝʩʢʠʭ ʩʣʫʞʙ ʚ ʚʠʜʫ ʚʦʟʤʦʞʥʦʡ ʧʝʨʝʜʘʯʠ 

ʥʦʟʦʢʦʤʠʘʣʴʥʳʭ ʠʥʬʝʢʮʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, 

Spenser ʠ ʩʦʘʚʪ. (1988) ʫʢʘʟʳʚʘʶʪ ʥʘ 33%-ʥʫʶ ʚʝʨʦʷʪʥʦʩʪʴ  ʟʘʨʘʞʝʥʠʷ 

ʟʦʣʦʪʠʩʪʳʤ ʩʪʘʬʠʣʦʢʦʢʢʦʤ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʫʪʠʥʥʳʭ ʋɿʀ ʫ ʧʘʮʠʝʥʪʦʚ 

ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ [41]. ɺ ʜʨʫʛʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʝʨʦʷʪʥʦʩʪʴ 

ʧʝʨʝʜʘʯʠ S epidermidis ʯʝʨʝʟ ʋɿʀ-ʜʘʪʯʠʢ  ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʚ 23,5% [42].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʠʥʩʪʚʦ ʩʧʝʮʠʘʣʠʩʪʦʚ ʋɿ-ʜʠʘʛʥʦʩʪʠʢʠ 

ʠʩʧʦʣʴʟʫʶʪ ʢʣʘʩʩʠʬʠʢʘʮʠʶ E. H. Spaulding ʜʣʷ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʨʠʩʢʘ 

ʧʝʨʝʥʦʩʘ ʠʥʬʝʢʮʠʠ ʥʘ ʋɿ-ʜʘʪʯʠʢ ʠ ʚʝʨʦʷʪʥʦʩʪʠ ʜʘʣʴʥʝʡʰʝʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʝʢʮʠʠ ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ [17]. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʥʘʟʥʘʯʝʥʠʷ ʋɿ-ʜʘʪʯʠʢʦʚ ʚ ʭʦʜʝ ʤʘʥʠʧʫʣʷʮʠʡ, ʩʫʱʝʩʪʚʫʶʪ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʪʦʢʦʣʳ ʦʙʨʘʙʦʪʢʠ ʠʭ ʜʦ ʠ ʧʦʩʣʝ ʢʦʥʪʘʢʪʘ ʩ 

ʧʘʮʠʝʥʪʦʤ, ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʪʦʜʦʚ 

ʙʘʨʴʝʨʥʦʡ ʟʘʱʠʪʳ [43]. ʃʦʛʠʯʝʥ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʠ 

ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ ʚ ʭʦʜʝ ʠʥʚʘʟʠʚʥʦʡ ʧʨʦʮʝʜʫʨʳ ʜʘʪʯʠʢ ʜʦʣʞʝʥ ʙʳʪʴ 

ʧʨʦʩʪʝʨʠʣʠʟʦʚʘʥ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʟʘʱʠʱʝʥ ʣʘʪʝʢʩʥʦʡ ʥʘʩʘʜʢʦʡ [44], ʚ 

ʩʣʫʯʘʝ ʧʨʦʮʝʜʫʨ ʩʨʝʜʥʝʛʦ ʨʠʩʢʘ ʧʝʨʝʥʦʩʘ ʠʥʬʝʢʮʠʠ ʜʦʩʪʘʪʦʯʥʦ 



87 

 

ʩʪʝʨʠʣʠʟʘʮʠʠ ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ, ʘ ʚ ʭʦʜʝ ʧʨʦʮʝʜʫʨ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ 

ʦʧʘʩʥʦʩʪʠ ʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʦʡ ʷʚʣʷʝʪʩʷ ʜʝʟʠʥʬʝʢʮʠʷ [45].  

ʅʝʩʤʦʪʨʷ ʥʘ ʦʧʠʩʘʥʥʳʝ ʤʝʪʦʜʳ ʩʪʝʨʠʣʠʟʘʮʠʠ ʠ ʜʝʟʠʥʬʝʢʮʠʠ, ʜʦ 

ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ ʤʝʪʦʜʦʤ ʦʩʪʘʝʪʩʷ 

ʧʨʦʪʠʨʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʫʭʠʤʠ ʘʙʩʦʨʙʠʨʫʶʱʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ 

(ʙʫʤʘʛʦʡ ʠʣʠ ʪʢʘʥʷʤʠ). ʊʝʤ ʥʝ ʤʝʥʝʝ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ 

ʩʭʦʜʷʪʩʷ ʚʦ ʤʥʝʥʠʠ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʪʠʨʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ [46, 47]. ɼʣʷ ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ ʧʝʨʝʜʘʯʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʧʘʮʠʝʥʪʫ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʋɿʀ, ʪʘʢʞʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʙʨʘʙʦʪʢʘ ʋɿ-

ʜʘʪʯʠʢʦʚ 70% ʩʧʠʨʪʦʤ [47]. ʕʪʦʪ ʤʝʪʦʜ ʭʦʨʦʰʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣ ʩʝʙʷ 

ʜʣʷ ʜʝʟʠʥʬʝʢʮʠʠ ʜʘʪʯʠʢʘ, ʥʦ ʠʤʝʝʪ ʨʷʜ ʩʝʨʴʝʟʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ, 

ʧʦʩʢʦʣʴʢʫ ʧʨʦʪʠʨʘʥʠʝ ʤʦʞʝʪ ʨʘʟʨʫʰʠʪʴ ʟʘʱʠʪʥʳʡ ʩʣʦʡ ʥʘ ʜʘʪʯʠʢʝ ʠ 

ʪʝʤ ʩʘʤʳʤ ʚʳʟʚʘʪʴ ʧʦʷʚʣʝʥʠʝ ʘʨʪʝʬʘʢʪʦʚ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ [48].  

ɺ ʩʚʷʟʠ ʩ ʨʘʩʪʫʱʠʤʠ ʪʝʤʧʘʤʠ ʚʥʝʜʨʝʥʠʷ ʧʨʘʢʪʠʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʋɿʀ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʝ, ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʦʡ ʝʛʦ 

ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʨʦʣʴ ʚ ʢʘʯʝʩʪʚʝ ʚʝʢʪʦʨʘ ʧʝʨʝʥʦʩʘ ʅʀ ʚ ʫʩʣʦʚʠʷʭ, ʢʘʢ 

ʣʝʯʝʙʥʦʛʦ ʩʪʘʮʠʦʥʘʨʘ, ʪʘʢ ʠ ʘʤʙʫʣʘʪʦʨʥʦʛʦ ʧʨʠʝʤʘ. ʉ ʵʪʦʡ ʮʝʣʴʶ B.J. 

Abdulah ʠ ʩʦʘʚʪ (1998) ʠʩʩʣʝʜʦʚʘʣʠ ʨʘʟʣʠʯʥʳʝ ʤʝʤʙʨʘʥʳ (ʙʳʪʦʚʳʝ 

ʧʣʝʥʢʠ, ʧʨʝʟʝʨʚʘʪʠʚʳ, ʭʠʨʫʨʛʠʯʝʩʢʠʝ ʧʝʨʯʘʪʢʠ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ 

ʣʘʪʝʢʩʥʳʝ ʥʘʩʘʜʢʠ ʜʣʷ ʋɿʀ-ʜʘʪʯʠʢʦʚ) ʥʘ ʧʨʝʜʤʝʪ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʫʜʦʙʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʩʪʦʠʤʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʛʦ ʠʩʢʘʞʝʥʠʷ ʜʘʥʥʳʭ 

ʋɿʀ [49].  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʦ ʙʝʟʦʧʘʩʥʦʩʪʴ ʢʘʞʜʦʡ ʠʟ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʤʦʜʝʣʝʡ, ʥʠ ʦʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ ʥʝ ʥʘʨʫʰʘʣ ʧʘʨʘʤʝʪʨʳ 

ʋɿ-ʩʢʘʥʠʨʦʚʘʥʠʷ, ʯʪʦ, ʦʜʥʘʢʦ ʤʦʛʣʦ ʧʨʦʠʟʦʡʪʠ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ 

ʧʨʠʤʳʢʘʥʠʷ ʠʣʠ ʩʢʦʧʣʝʥʠʷ ʧʫʟʳʨʴʢʦʚ ʚʦʟʜʫʭʘ ʚ ʩʣʦʝ ʛʝʣʷ ʤʝʞʜʫ 

ʜʘʪʯʠʢʦʤ ʠ ʟʘʱʠʪʥʦʡ ʤʝʤʙʨʘʥʦʡ. ʆʜʥʘʢʦ ʥʘʠʙʦʣʝʝ ʭʦʨʦʰʦ ʩʝʙʷ 

ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʘ ʜʣʷ ʦʙʱʝʛʦ ʥʝʩʪʝʨʠʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʳʯʥʘʷ 

ʙʳʪʦʚʘʷ ʧʣʝʥʢʘ, ʪʘʢ ʢʘʢ ʦʥʘ ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʘ ʧʨʠ ʥʘʥʝʩʝʥʠʠ ʥʘ ʜʘʪʯʠʢ ʠ 

ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ʅʦ ʯʪʦ ʩʘʤʦʝ ʚʘʞʥʦʝ, ʧʨʠ ʝʸ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝ ʙʳʣʦ 

ʦʙʥʘʨʫʞʝʥʦ ʨʦʩʪʘ ʥʦʟʦʢʦʤʠʘʣʴʥʳʭ ʙʘʢʪʝʨʠʡ ʫ ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ 

ʧʝʨʝʥʝʩʣʠ ʋɿ-ʩʢʘʥʠʨʦʚʘʥʠʝ. ʊʘʢʞʝ ʚ ʧʦʣʴʟʫ ʧʣʝʥʢʠ B. J. J. Abdulah ʠ 

ʩʦʘʚʪʦʨʳ (1998) ʦʪʥʦʩʷʪ ʝʸ ʚʩʝʦʙʱʫʶ ʜʦʩʪʫʧʥʦʩʪʴ, ʯʪʦ ʠʛʨʘʝʪ 

ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ [49]. ʏʪʦ ʢʘʩʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʤʙʨʘʥ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʋɿʀ ʚ ʫʩʣʦʚʠʷʭ ʪʨʝʙʫʶʱʠʭ ʩʪʝʨʠʣʴʥʦʩʪʠ, ʪʦ 

ʥʝʩʦʤʥʝʥʥʳʤʠ ʣʠʜʝʨʘʤʠ ʩʪʘʣʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʩʪʝʨʠʣʴʥʳʝ 

ʥʘʩʘʜʢʠ ʜʣʷ ʜʘʪʯʠʢʦʚ [49, 50]. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʙʣʝʤʘ ʅʀ ʷʚʣʷʝʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʦʩʪʨʳʤ 

ʚʦʧʨʦʩʦʤ ʜʣʷ ʚʩʝʡ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʚ ʈʌ, ʥʦ ʠ ʚ 

ʤʠʨʝ. ɽʞʝʛʦʜʥʦ ʚ ʈʦʩʩʠʠ ʨʝʛʠʩʪʨʠʨʫʶʪ ʦʢʦʣʦ 50 ʪʳʩʷʯ ʩʣʫʯʘʝʚ ʅʀ, 

ʦʜʥʘʢʦ ʬʘʢʪʠʯʝʩʢʠ ʵʪʘ ʮʠʬʨʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʰʝ ʚ 30-50 ʨʘʟ. ʈʘʟʚʠʪʠʝ 

ʅʀ ʥʝ ʪʦʣʴʢʦ ʫʩʫʛʫʙʣʷʝʪ ʪʝʯʝʥʠʝ ʦʩʥʦʚʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ, ʫʜʣʠʥʷʝʪ 



88 

 

ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʚ ʩʪʘʮʠʦʥʘʨʝ, ʥʦ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʨʴʝʟʥʫʶ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʧʨʦʙʣʝʤʫ, ʣʦʞʘʩʴ ʬʠʥʘʥʩʦʚʳʤ ʙʨʝʤʝʥʝʤ ʥʘ ʩʠʩʪʝʤʫ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ.  

ʉʨʝʜʠ ʚʦʟʙʫʜʠʪʝʣʝʡ ʅʀ ʚ ʘʢʫʰʝʨʩʢʦ-ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ 

ʧʨʝʚʘʣʠʨʫʝʪ ʨʘʟʥʦʦʙʨʘʟʥʘʷ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʘʷ ʬʣʦʨʘ, ʚ ʦʩʥʦʚʥʦʤ   

ʩʪʘʬʠʣʦʢʦʢʢʠ ʩ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤ ʦʙʥʘʨʫʞʝʥʠʝʤ ʢʦʘʛʫʣʘʟʘ-

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʬʦʨʤ. ʅʦ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʪʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ ʨʦʩʪ ʠ 

ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʦʡ ʬʣʦʨʳ, ʯʝʤ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʨʘʩʪʫʱʠʡ ʠʥʪʝʨʝʩ ʢ 

ʤʝʜʠʮʠʥʩʢʦʤʫ ʛʝʣʶ ʚ ʢʘʯʝʩʪʚʝ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʅʀ. ʅʘ 

ʧʨʦʪʷʞʝʥʠʠ ʜʝʩʷʪʠ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʣʝʪ ʙʳʣ ʧʦʩʪʘʚʣʝʥ ʚʦʧʨʦʩ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʦʣʠ ʜʘʪʯʠʢʘ ʠ ʛʝʣʷ  ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʚʝʢʪʦʨʘ 

ʧʝʨʝʜʘʯʠ ʅʀ ʚ ʘʢʫʰʝʨʩʢʦ-ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʋɿʀ. ʀ ʤʥʦʛʠʝ ʫʯʝʥʳʝ ʩʭʦʜʷʪʩʷ ʚʦ ʤʥʝʥʠʠ, ʯʪʦ ʛʝʣʴ ʠʛʨʘʝʪ ʚʘʞʥʫʶ 

ʨʦʣʴ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʅʀ, ʧʦʩʢʦʣʴʢʫ ʷʚʣʷʝʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʩʨʝʜʦʡ 

ʜʣʷ ʨʦʩʪʘ ʙʘʢʪʝʨʠʡ. 

 ɼʣʷ ʩʥʠʞʝʥʠʷ ʚʦʟʤʦʞʥʦʡ ʧʝʨʝʜʘʯʠ ʠʥʬʝʢʮʠʠ ʤʝʞʜʫ ʧʘʮʠʝʥʪʘʤʠ 

ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʋɿʀ, ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʦʯʠʩʪʢʠ ʜʘʪʯʠʢʘ. 

ʉʪʝʨʠʣʠʟʘʮʠʷ ʠ ʜʝʟʠʥʬʝʢʮʠʷ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʜʠʢʘʣʴʥʳʤʠ 

ʤʝʪʦʜʘʤʠ, ʠ ʩʭʝʤʳ ʠʭ ʧʨʦʚʝʜʝʥʠʷ ʚʘʨʴʠʨʫʶʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʨʠʩʢʘ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ. ʇʨʦʪʠʨʘʥʠʝ ʜʘʪʯʠʢʘ 

ʩʫʭʠʤʠ ʘʙʩʦʨʙʠʨʫʶʱʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʥʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʩʯʠʪʘʶʪ 

ʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʦʡ, ʥʦ ʵʪʦ ʷʚʣʷʝʪʩʷ ʩʧʦʨʥʳʤ ʫʪʚʝʨʞʜʝʥʠʝʤ. ɼʨʫʛʘʷ 

ʯʘʩʪʴ ʘʚʪʦʨʦʚ ʚʳʩʪʫʧʘʝʪ ʟʘ ʧʨʦʪʠʨʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʘʪʯʠʢʘ 70%-

ʩʧʠʨʪʦʤ, ʤʝʨʘ ʩʘʤʘ ʧʦ ʩʝʙʝ ʜʦʩʪʘʪʦʯʥʘʷ, ʥʦ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝ ʚʳʛʦʜʥʘʷ ʚ 

ʦʪʜʘʣʝʥʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ, ʚ ʚʠʜʫ ʩʥʠʞʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʩʨʦʢʘ 

ʜʘʪʯʠʢʘ ʠʟ-ʟʘ ʧʦʷʚʣʝʥʠʷ ʘʨʪʝʬʘʢʪʦʚ ʠ ʧʦʩʪʝʧʝʥʥʦʡ ʜʝʛʨʘʜʘʮʠʝʡ 

ʟʘʱʠʪʥʦʛʦ ʩʣʦʷ. 

 ʇʦʵʪʦʤʫ ʥʘ ʧʝʨʝʜʥʠʡ ʧʣʘʥ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʳʰʣʦ ʧʨʠʤʝʥʝʥʠʝ 

ʨʘʟʣʠʯʥʳʭ ʤʝʨ ʙʘʨʴʝʨʥʦʡ ʟʘʱʠʪʳ: ʨʘʟʣʠʯʥʳʭ ʤʝʤʙʨʘʥ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʣʘʪʝʢʩʥʳʭ ʯʝʭʣʦʚ ʜʣʷ ʋɿ-ʜʘʪʯʠʢʦʚ. 

ʉʘʤʠ ʧʦ ʩʝʙʝ ʙʦʣʴʰʠʥʩʪʚʦ ʤʝʤʙʨʘʥ ʥʝ ʚʳʟʳʚʘʶʪ ʧʦʷʚʣʝʥʠʝ 

ʘʨʪʝʬʘʢʪʦʚ, ʥʦ ʦʛʨʘʥʠʯʠʚʘʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʷʚʣʷʶʪʩʷ ʩʫʙʲʝʢʪʠʚʥʳʝ 

ʧʨʦʙʣʝʤʳ ʫʜʦʙʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʩʪʝʨʠʣʴʥʦʩʪʠ. 

ʅʝʩʪʝʨʠʣʴʥʳʝ ʤʝʤʙʨʘʥʳ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʋɿʀ ʥʘ ʩʣʠʟʠʩʪʳʭ (ʪʨʘʥʩʚʘʛʠʥʘʣʴʥʦʝ ʠ ʪʨʘʥʩʨʝʢʪʘʣʴʥʦʝ ʋɿʀ), ʘ ʪʘʢʞʝ ʚ 

ʭʦʜʝ ʠʥʚʘʟʠʚʥʳʭ ʤʘʥʠʧʫʣʷʮʠʡ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʋɿʀ (ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʦʝ 

ʋɿʀ, ʧʨʝʥʘʪʘʣʴʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʧʨ.). ɺ ʭʦʜʝ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ, ʥʦ ʚ ʪʦʞʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʟʘʪʨʘʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʙʘʨʴʝʨʥʦʡ ʟʘʱʠʪʳ, ʦʢʘʟʳʚʘʶʪʩʷ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʩʪʝʨʠʣʴʥʳʝ ʣʘʪʝʢʩʥʳʝ ʥʘʩʘʜʢʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, 

ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʟʘʱʠʪʳ, ʘ ʪʘʢʞʝ ʪʝʭʥʠʯʝʩʢʠʝ 

ʘʩʧʝʢʪʳ ʠʭ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʦʩʪʘʶʪʩʷ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʳʤʠ, ʧʨʠʤʝʥʝʥʠʝ ʣʘʪʝʢʩʥʳʭ ʥʘʩʘʜʦʢ ʟʘʥʷʣʦ 

ʜʦʩʪʦʡʥʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʩʨʝʜʩʪʚ ʧʨʦʬʠʣʘʢʪʠʢʠ ʚʥʫʪʨʠʙʦʣʴʥʠʯʥʳʭ 
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ʠʥʬʝʢʮʠʡ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʨʷʜʫ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ ʩʪʝʨʠʣʠʟʘʮʠʠ ʠ ʜʝʟʠʥʬʝʢʮʠʠ, ʧʨʦʪʠʨʘʥʠʝʤ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʫʭʠʤʠ ʘʙʩʦʨʙʠʨʫʶʱʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʠ 70% ʩʧʠʨʪʦʤ. 
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ʊʈʋɼʅʆʉʊʀ ɼʀɸɻʅʆʉʊʀʂʀ ʊʈʆʄɹʆʕʄɹʆʃʀʀ ʃɽɻʆʏʅʆʁ 

ɸʈʊɽʈʀʀ ʋ ʇɸʎʀɽʅʊʆɺ ʄʆʃʆɼʆɻʆ ɺʆɿʈɸʉʊɸ 

 

ʊʨʦʤʙʦʵʤʙʦʣʠʷ ʣʸʛʦʯʥʦʡ ʘʨʪʝʨʠʠ - ʵʪʦ ʚʥʝʟʘʧʥʘʷ ʟʘʢʫʧʦʨʢʘ 

ʩʛʫʩʪʢʦʤ ʢʨʦʚʠ ʚʝʪʚʝʡ ʣʸʛʦʯʥʦʡ ʘʨʪʝʨʠʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʝʢʨʘʱʝʥʠʝʤ 

ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʪʢʘʥʠ ʣʸʛʢʦʛʦ.  ʈʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ ʪʨʦʤʙʦʵʤʙʦʣʠʠ 

ʣʸʛʦʯʥʦʡ ʘʨʪʝʨʠʠ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 1 ʩʣʫʯʘʷ ʥʘ 1000 ʯʝʣʦʚʝʢ ʚ ʛʦʜ. ʀʟ-ʟʘ 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʠ ʩʣʦʞʥʦʩʪʝʡ ʩʚʦʝʚʨʝʤʝʥʥʦʡ 

ʦʙʲʝʢʪʠʚʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʩʪʘʪʠʩʪʠʢʘ ʧʦ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚ ʈʦʩʩʠʠ 

ʦʪʩʫʪʩʪʚʫʝʪ. ɽʞʝʛʦʜʥʦ ʦʪ ʪʨʦʤʙʦʵʤʙʦʣʠʠ ʣʸʛʦʯʥʦʡ ʘʨʪʝʨʠʠ ʧʦʛʠʙʘʝʪ 

0,1% ʥʘʩʝʣʝʥʠʷ ɿʝʤʣʠ. ʃʝʪʘʣʴʥʳʡ ʠʩʭʦʜ ʥʘʩʪʫʧʘʝʪ ʯʘʩʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʦʛʨʝʰʥʦʩʪʝʡ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʣʝʯʝʥʠʠ, ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʩʪʠ ʠ 

ʥʝʘʜʝʢʚʘʪʥʦʩʪʠ ʧʨʠʤʝʥʷʝʤʳʭ ʤʝʨ.  ʕʪʦʪ ʜʠʘʛʥʦʟ ʩʣʝʜʫʝʪ ʧʦʜʦʟʨʝʚʘʪʴ ʫ 

ʣʶʙʦʛʦ ʧʘʮʠʝʥʪʘ ʚ ʩʣʫʯʘʝ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʦʙʲʷʩʥʠʪʴ ʚʥʝʟʘʧʥʫʶ 

ʦʜʳʰʢʫ, ʥʝʟʘʚʠʩʷʱʫʶ ʦʪ ʧʦʣʦʞʝʥʠʷ ʪʝʣʘ, ʛʠʧʦʪʝʥʟʠʶ, ʧʣʝʚʨʘʣʴʥʫʶ 

ʙʦʣʴ, ʦʙʤʦʨʦʢ, ʢʨʦʚʦʭʘʨʢʘʥʴʝ. ʆʯʝʥʴ ʯʘʩʪʦ ʜʠʘʛʥʦʟ ʪʨʦʤʙʦʵʤʙʦʣʠʠ 

ʣʸʛʦʯʥʦʡ ʘʨʪʝʨʠʠ ʷʚʣʷʝʪʩʷ ʜʠʘʛʥʦʟʦʤ ʚʝʨʦʷʪʥʦʩʪʠ, ʢʦʪʦʨʘʷ 

ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʘʮʠʝʥʪʦʤ, ʬʘʢʪʦʨʦʚ 

ʨʠʩʢʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʘ ʪʘʢ ʞʝ ʠʟ ʩʦʦʪʥʦʰʝʥʠʡ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʩ 

ʢʣʠʥʠʢʦʡ. ʂʣʠʥʠʢʘ ʯʘʩʪʦ ʥʝʩʧʝʮʠʬʠʯʥʘ ʠ ʩʛʣʘʞʝʥʘ. ɺ 50% ʩʣʫʯʘʝʚ 

ʪʨʦʤʙʦʵʤʙʦʣʠʷ ʣʸʛʦʯʥʦʡ ʘʨʪʝʨʠʠ ʚʦʦʙʱʝ ʤʦʞʝʪ ʧʨʦʪʝʢʘʪʴ 

ʙʝʩʩʠʤʧʪʦʤʥʦ. ʇʦʵʪʦʤʫ ʠ ʥʫʞʥʦ ʦʮʝʥʠʚʘʪʴ ʬʘʢʪʦʨʳ ʨʠʩʢʘ. ʅʘʠʙʦʣʝʝ 

ʚʝʨʦʷʪʥʳʝ-ʵʪʦ ʧʝʨʝʣʦʤ ʥʠʞʥʝʡ ʢʦʥʝʯʥʦʩʪʠ, ʧʨʦʪʝʟʠʨʦʚʘʥʠʝ ʢʨʫʧʥʳʭ 

ʩʫʩʪʘʚʦʚ, ʙʦʣʴʰʦʝ ʦʧʝʨʘʪʠʚʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ, ʪʨʘʚʤʘ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ, 

ʦʥʢʦʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʣʶʙʳʝ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ ʨʘʢʘ, ʠʥʩʫʣʴʪ ʩ 

ʧʣʝʛʠʝʡ ʥʠʞʥʝʡ ʢʦʥʝʯʥʦʩʪʠ, ʙʝʨʝʤʝʥʥʦʩʪʴ ʠ 6 ʥʝʜʝʣʴ ʧʦʩʣʝ ʨʦʜʦʚ, 

ʜʣʠʪʝʣʴʥʘʷ ʠʤʤʦʙʠʣʠʟʘʮʠʷ [1]. 

ʇʨʝʜʩʪʘʚʣʷʝʤ ʢʣʠʥʠʯʝʩʢʠʡ ʩʣʫʯʘʡ: ʧʘʮʠʝʥʪ ʂ., 1996 ʛʦʜʘ 

ʨʦʞʜʝʥʠʷ, ʩʦʣʜʘʪ ʩʨʦʯʥʦʡ ʩʣʫʞʙʳ, ʚ ʧʦʜʨʦʩʪʢʦʚʦʤ ʚʦʟʨʘʩʪʝ 

ʥʘʙʣʶʜʘʣʩʷ ʧʦ ʧʦʚʦʜʫ ʛʠʧʝʨʪʨʦʤʙʦʮʠʪʦʟʘ. ʉ ʠʶʥʷ 2014 ʛʦʜʘ ʦʪʤʝʯʘʝʪ 

ʧʝʨʠʦʜʠʯʝʩʢʫʶ ʦʜʳʰʢʫ ʩʤʝʰʘʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʧʨʠ ʬʠʟʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʝ (ʙʝʛʝ). ɺ ʩʝʥʪʷʙʨʝ ʧʘʮʠʝʥʪ ʦʪʤʝʯʘʝʪ ʧʦʪʝʨʶ ʩʦʟʥʘʥʠʷ ʧʨʠ 

ʙʳʩʪʨʦʤ ʧʦʜʲʸʤʝ ʧʦ ʣʝʩʪʥʠʮʝ. 27.10.14  ʟʘʙʦʣʝʣ ʧʨʦʩʪʫʜʥʳʤ 

ʟʘʙʦʣʝʚʘʥʠʝʤ, ʦʪʤʝʯʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ ʜʦ 38,9
ʦ
ʉ, 

ʩʣʘʙʦʩʪʴ, ʧʦʷʚʠʣʩʷ ʩʫʭʦʡ ʢʘʰʝʣʴ.  ʃʝʯʠʣʩʷ ʚ ʤʝʜʧʫʥʢʪʝ ʯʘʩʪʠ  

(ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʤʠ, ʤʫʢʦʣʠʪʠʢʘʤʠ, ʞʘʨʦʧʦʥʠʞʘʶʱʠʤʠ). ɹʳʣ ʚʳʧʠʩʘʥ 

ʩ ʫʣʫʯʰʝʥʠʝʤ. 05.11.14 ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥ ʚʥʦʚʴ ʩ ʦʜʳʰʢʦʡ ʠ 

ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ ʜʦ 38-38,5
ʦ
ʉ.  09.11.14 ʢ ʩʠʤʧʪʦʤʘʤ 

ʧʨʠʩʦʝʜʠʥʠʣʠʩʴ ʧʦʪʝʨʷ ʛʦʣʦʩʘ, ʦʜʳʰʢʘ ʩʤʝʰʘʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʧʨʠ 

ʤʘʣʝʡʰʝʡ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ, ʦʜʥʦʢʨʘʪʥʘʷ ʧʦʪʝʨʷ ʩʦʟʥʘʥʠʷ  ʩ 

ʥʝʧʨʦʠʟʚʦʣʴʥʳʤ ʤʦʯʝʠʩʧʫʩʢʘʥʠʝʤ. ɺ ʩʚʷʟʠ ʩ ʫʭʫʜʰʝʥʠʝʤ ʩʦʩʪʦʷʥʠʷ 
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ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥ ʚ ʄɹʋɿ ʎɻɹ  ʛ. ʂʘʤʝʥʩʢ-ʐʘʭʪʠʥʩʢʦʛʦ. ɺ ʦʙʱʝʤ 

ʘʥʘʣʠʟʝ ʢʨʦʚʠ ʦʙʥʘʨʫʞʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʪʨʦʤʙʦʮʠʪʦʚ  ʜʦ 

1400 ʭ 10
9
/ʣ, ʥʝʡʪʨʦʬʠʣʴʥʳʡ  ʣʝʡʢʦʮʠʪʦʟ (24 ʭ 10

9
/ʣ). ɺʳʧʦʣʥʝʥʘ 

ʨʝʥʪʛʝʥʦʛʨʘʤʤʘ ʦʨʛʘʥʦʚ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ. ʆʪʤʝʯʘʝʪʩʷ ʫʩʠʣʝʥʠʝ, 

ʦʙʦʛʘʱʝʥʠʝ ʣʸʛʦʯʥʦʛʦ ʨʠʩʫʥʢʘ ʚ ʧʨʠʢʦʨʥʝʚʳʭ ʦʪʜʝʣʘʭ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ. 

ʂʦʨʥʠ ʤʘʣʦʩʪʨʫʢʪʫʨʥʳ ʟʘ ʩʯʸʪ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. ʇʦ 

ʜʘʥʥʳʤ ʨʝʥʪʛʝʥʦʛʨʘʤʤʳ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʦʡ 

(ʦʜrh ʢʘ ʥʝʷʩʥʦʛʦ ʛʝʥʝʟʘ ʩʤʝʰʘʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʦʙʤʦʨʦʢ) ʠ ʬʘʢʪʦʨʘʤʠ 

ʨʠʩʢʘ (ʪʨʦʤʙʦʮʠʪʦʟ) ʥʝ ʠʩʢʣʶʯʘʝʪʩʷ ʪʨʦʙʦʵʤʙʦʣʠʷ ʤʝʣʢʠʭ ʚʝʪʚʝʡ 

ʣʸʛʦʯʥʳʭ ʘʨʪʝʨʠʡ. ʇʨʦʚʦʜʠʣʦʩʴ ʥʝʦʪʣʦʞʥʦʝ ʣʝʯʝʥʠʝ ʘʥʪʠʢʦʘʛʫʣʷʥʪʘʤʠ 

ʠ ʠʥʛʘʣʷʮʠʷʤʠ ʫʚʣʘʞʥʸʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ. ɺ ʩʨʦʯʥʦʤ ʧʦʨʷʜʢʝ ʧʝʨʝʚʝʜʸʥ 

ʚ ʌɻʂʋ 1602 ɺʂɻ ʄʆ ʈʌ. ʆʙʲʝʢʪʠʚʥʦ: ʆʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʪʷʞʸʣʦʝ, 

ʫʨʦʚʝʥʴ ʩʦʟʥʘʥʠʷ - ʦʛʣʫʰʝʥʠʝ. ʊʷʞʝʩʪʴ ʩʦʩʪʦʷʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ 

ʜʳʭʘʪʝʣʴʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʠ ʮʠʨʢʫʣʷʪʦʨʥʳʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ.  

ʇʦʣʦʞʝʥʠʝ ʚʳʥʫʞʜʝʥʥʦʝ - ʦʨʪʦʧʥʦʵ. ʋʚʝʣʠʯʝʥʳ ʧʦʜʤʳʰʝʯʥʳʝ 

ʣʠʤʬʦʫʟʣʳ, ʢʦʥʩʠʩʪʝʥʮʠʷ ʵʣʘʩʪʠʯʝʩʢʘʷ. ʏʘʩʪʦʪʘ ʜʳʭʘʥʠʷ 40 ʚ ʤʠʥʫʪʫ.  

ʉʘʪʫʨʘʮʠʷ ʢʠʩʣʦʨʦʜʘ 88% ʙʝʟ ʠʥʛʘʣʷʮʠʠ ʢʠʩʣʦʨʦʜʘ. ɻʨʫʜʥʘʷ ʢʣʝʪʢʘ 

ʘʩʪʝʥʠʯʝʩʢʘʷ, ʜʳʭʘʥʠʝ ʞʸʩʪʢʦʝ, ʩʫʭʠʝ ʠ ʢʨʝʧʠʪʠʨʫʶʱʠʝ ʭʨʠʧʳ ʚ ʦʙʦʠʭ 

ʣʸʛʢʠʭ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʩʝʨʜʝʯʥʘʷ ʪʫʧʦʩʪʴ: ʚʝʨʭʥʷʷ ʛʨʘʥʠʮʘ ʚ ʪʨʝʪʴʝʤ 

ʤʝʞʨʝʙʝʨʴʝ, ʧʨʘʚʘʷ ʥʘ 0,5 ʩʤ ʦʪ ʧʨʘʚʦʛʦ ʢʨʘʷ ʛʨʫʜʠʥʳ, ʣʝʚʘʷ ʥʘ 1 ʩʤ 

ʢʥʫʪʨʠ ʦʪ ʩʨʝʜʥʝʢʣʶʯʠʯʥʦʡ ʣʠʥʠʠ ʚ ʧʷʪʦʤ ʤʝʞʨʝʙʝʨʴʝ. ʊʦʥʳ ʩʝʨʜʮʘ 

ʛʨʦʤʢʠʝ, ʨʠʪʤʠʯʥʳʝ, ʘʢʮʝʥʪ  II  ʪʦʥʘ ʥʘʜ ʣʸʛʦʯʥʦʡ ʘʨʪʝʨʠʡ. 

ɸʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ 130/80 ʤʤ ʨʪ.ʩʪ. ʇʫʣʴʩ 100 ʚ ʤʠʥʫʪʫ, 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʥʘʧʦʣʥʝʥʠʷ ʠ ʥʘʧʨʷʞʝʥʠʷ. ʗʟʳʢ ʚʣʘʞʥʳʡ, 

ʦʙʣʦʞʝʥ ʙʝʣʳʤ ʥʘʣʸʪʦʤ.  ɾʠʚʦʪ ʤʷʛʢʠʡ, ʙʝʟʙʦʣʝʟʥʝʥʥʳʡ. ʇʝʯʝʥʴ ʥʘ 1 

ʩʤ ʚʳʩʪʫʧʘʝʪ ʠʟ-ʧʦʜ ʢʨʘʷ ʨʸʙʝʨʥʦʡ ʜʫʛʠ. ʉʝʣʝʟʸʥʢʘ ʦʪʯʸʪʣʠʚʦ ʥʝ 

ʧʘʣʴʧʠʨʫʝʪʩʷ. ʉʠʤʧʪʦʤ ʧʦʢʦʣʘʯʠʚʘʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ. 

ʆʪʸʢʦʚ ʥʝʪ. ɼʠʫʨʝʟ ʘʜʝʢʚʘʪʥʳʡ. ʄʦʯʘ ʦʙʳʯʥʦʡ ʦʢʨʘʩʢʠ. ʅʘ ʙʘʟʝ ʌɻʂʋ 

1602 ɺʂɻ ʄʆ ʈʌ ʙʳʣʦ ʧʨʦʜʦʣʞʝʥʦ ʦʙʩʣʝʜʦʚʘʥʠʝ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ 

ʜʠʘʛʥʦʩʪʠʢʘ. ɺ ʦʙʱʝʤ ʘʥʘʣʠʟʝ ʢʨʦʚʠ ʛʝʤʦʛʣʦʙʠʥ 124 ʛ/ʣ, ʣʝʡʢʦʮʠʪʦʟ 

(17ʭ10
9
/ʣ), ʪʨʦʤʙʦʮʠʪʦʟ (3300ʭ10

9
/ʣ), ʫʩʢʦʨʝʥʠʝ ʉʆɽ(24 ʤʤ/ʯ), 11% 

ʨʝʪʠʢʫʣʦʮʠʪʦʚ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʠ ʘʙʩʦʣʶʪʥʘʷ ʣʠʤʬʦʧʝʥʠʷ. ɺ 

ʙʠʦʭʠʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʢʨʦʚʠʦʙʥʘʨʫʞʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ  

ɸʏʊɺ (41,5 ʩ.).  ʚ ʦʙʱʝʤ ʘʥʘʣʠʟʝ ʤʦʯʠ ʧʨʦʪʝʠʥʫʨʠʷ (ʙʝʣʦʢ 0,035ʛ/ʣ),  

ʛʝʤʘʪʫʨʠʷ (ʥʝʠʟʤʝʥʸʥʥʳʝ ʵʨʠʪʨʦʮʠʪʳ-30-35 ʚ ʧʦʣʝ ʟʨʝʥʠʷ). ʇʦ ʜʘʥʥʳʤ 

ʕʂɻ: ʧʨʠʟʥʘʢʠ ʩʫʙʵʥʜʦʢʘʨʜʠʘʣʴʥʦʡ ʠʰʝʤʠʠ ʥʠʞʥʝʡ ʩʪʝʥʢʠ ʣʝʚʦʛʦ 

ʞʝʣʫʜʦʯʢʘ, ʈ - ʧʫʣʴʤʦʥʘʣʝ, ʥʝʧʦʣʥʘʷ ʙʣʦʢʘʜʘ ʧʨʘʚʦʡ ʥʦʞʢʠ ʧʫʯʢʘ ɻʠʩʘ. 

ʇʦ ʨʝʥʪʛʝʥʦʛʨʘʤʤʝ ʦʨʛʘʥʦʚ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ: ʦʪʤʝʯʘʶʪʩʷ ʫʯʘʩʪʢʠ 

ʠʥʬʠʣʴʪʨʘʮʠʠ ʚ ʧʨʦʝʢʮʠʠ S4-6 ʣʝʚʦʛʦ ʣʸʛʢʦʛʦ. ʆʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ 

ʧʥʝʚʤʘʪʠʟʘʮʠʠ ʧʨʘʚʦʛʦ ʣʸʛʢʦʛʦ, ʫʩʠʣʝʥʠʝ, ʦʙʦʛʘʱʝʥʠʝ ʣʸʛʦʯʥʦʛʦ 

ʨʠʩʫʥʢʘ ʚ ʧʨʠʢʦʨʥʝʚʳʭ ʦʪʜʝʣʘʭ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ. ʂʦʨʥʠ ʣʸʛʠʭ, ʢʫʧʦʣ 

ʜʠʘʬʨʘʛʤʳ çʩʤʘʟʘʥʳè. ʅʝʦʙʭʦʜʠʤʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ 

ʤʝʞʜʫ ʪʨʦʤʙʦʵʤʙʦʣʠʝʡ ʣʸʛʦʯʥʦʡ ʘʨʪʝʨʠʠ ʠ ʧʥʝʚʤʦʥʠʝʡ. ʂʊ ʛʨʫʜʥʦʡ 

ʧʦʣʦʩʪʠ: ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠʢʦʨʥʝʚʘʷ ʠʥʬʠʣʴʪʨʘʮʠʷ ʚ ʚʝʨʭʥʠʭ ʜʦʣʷʭ 
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ʦʙʦʠʭ ʣʸʛʢʠʭ ʧʦ ʪʠʧʫ ʤʘʪʦʚʦʛʦ ʩʪʝʢʣʘ. ɺ S3 S10 ʩʧʨʘʚʘ, ʚ S8 ʩʣʝʚʘ 

ʧʘʨʘʢʦʩʪʘʣʴʥʦ ʦʧʨʝʜʝʣʷʶʪʩʷ ʤʝʣʢʠʝ ʠʥʬʠʣʴʪʨʘʪʳ ʙʣʠʟʢʠʝ ʧʦ  ʬʦʨʤʝ ʢ 

ʪʨʝʫʛʦʣʴʥʦʡ. ʄʥʦʞʝʩʪʚʝʥʥʳʝ ʘʢʩʠʣʣʷʨʥʳʝ ʫʟʣʳ. ʉʣʝʚʘ 2 ʫʚʝʣʠʯʝʥʳ ʜʦ 

1,5 ʩʤ, ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʜʦ 0,7 ʩʤ ʧʘʨʘʘʦʨʪʘʣʴʥʳʝ, ʙʠʬʫʨʢʘʮʠʦʥʥʳʝ, 

ʧʘʨʘʪʨʘʭʝʘʣʴʥʳʝ. ɿʘʢʣʶʯʝʥʠʝ: ʂʊ-ʧʨʠʟʥʘʢʠ ʪʨʦʤʙʦʵʤʙʦʣʠʠ ʤʝʣʢʠʭ 

ʚʝʪʚʝʡ ʣʸʛʦʯʥʦʡ ʘʨʪʝʨʠʠ. ʃʠʤʬʘʜʝʥʦʧʘʪʠʷ. ʕʭʦʂɻ: ʛʠʧʦʢʠʥʝʟ ʧʝʨʝʜʥʠʭ 

ʠ ʧʝʨʝʜʥʝʧʝʨʝʛʦʨʦʜʦʯʥʳʭ ʩʝʛʤʝʥʪʦʚ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ. ɼʦʧʣʝʨʦʚʩʢʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ: ʪʨʠʢʫʩʧʠʜʘʣʴʥʘʷ ʨʝʛʫʨʛʠʪʘʮʠʷ 1-2 ʩʪʝʧʝʥʠ, ʤʠʪʨʘʣʴʥʘʷ, 

ʣʸʛʦʯʥʘʷ ʨʝʛʫʨʛʠʪʘʮʠʷ 1 ʩʪʝʧʝʥʠ. ʉʨʝʜʥʝʝ ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʚ 

ʣʸʛʦʯʥʦʡ ʘʨʪʝʨʠʠ ʥʝʨʝʟʢʦ ʫʚʝʣʠʯʝʥʦ (36,3 ʤʤ ʨʪ.ʩʪ.). ʋʚʝʣʠʯʝʥʘ 

ʩʝʣʝʟʸʥʢʘ. ʂ ʥʝʡ ʧʨʠʤʳʢʘʝʪ  ʨʘʩʧʦʣʦʞʝʥʥʦʝ, ʦʯʝʚʠʜʥʦ, ʟʘʙʨʶʰʠʥʥʦ 

ʞʠʜʢʦʩʪʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ 5+8 ʩʤ ʩ ʤʝʣʢʠʤʠ, ʧʦʚʳʰʝʥʥʦʡ ʵʭʦʛʝʥʥʦʩʪʠ, 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʚʢʣʶʯʝʥʠʷʤʠ. ʋɿʀ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ: ʇʝʯʝʥʴ 

ʫʤʝʨʝʥʥʦ ʫʚʝʣʠʯʝʥʘ, ʙʝʟ ʦʯʘʛʦʚʳʭ ʠʟʤʝʥʝʥʠʡ, ʦʜʥʦʨʦʜʥʦʡ ʩʪʨʫʢʪʫʨʳ, 

ʦʙʳʯʥʦʡ ʵʭʦʛʝʥʥʦʩʪʠ, ʝʸ ʞʸʣʯʥʳʝ ʧʨʦʪʦʢʠ ʠ ʩʦʩʫʜʳ ʥʝ ʨʘʩʰʠʨʝʥʳ. 

ʉʝʣʝʟʸʥʢʘ 13,5ʭ6 ʩʤ, ʙʝʟ ʦʯʘʛʦʚʳʭ ʠ ʠʥʬʠʣʴʪʨʘʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ. 

ɿʘʢʣʶʯʝʥʠʝ: ʫʤʝʨʝʥʥʦ ʚʳʨʘʞʝʥʥʳʝ  ʛʝʧʘʪʦ- ʠ ʩʧʣʝʥʦʤʝʛʘʣʠʷ. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʞʘʣʦʙ ʧʘʮʠʝʥʪʘ (ʦʜʳʰʢʘ ʩʤʝʰʘʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʧʨʠ 

ʤʘʣʝʡʰʝʡ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ, ʦʙʤʦʨʦʢ), ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ 

ʚʝʥʦʟʥʦʛʦ ʪʨʦʤʙʦʟʘ( ʪʨʦʤʙʦʮʠʪʦʟ), ʜʘʥʥʳʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʪʦʜʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ(ʠʟʤʝʥʝʥʠʷ ʥʘ ʨʝʥʪʛʝʥʦʛʨʘʤʤʝ ʛʨʫʜʥʦʡ ʧʦʣʦʩʪʠ; ʕʂɻ;  

ʂʊ-ʧʨʠʟʥʘʢʠ ʪʨʦʤʙʦʵʤʙʦʣʠʠ ʤʝʣʢʠʭ ʚʝʪʚʝʡ ʣʸʛʦʯʥʦʡ ʘʨʪʝʨʠʠ, ʜʘʥʥʳʤ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʝʨʜʮʘ) ʧʦʩʪʘʚʣʝʥ ʜʠʘʛʥʦʟ 

ʪʨʦʤʙʦʵʤʙʦʣʠʠ ʤʝʣʢʠʭ ʚʝʪʚʝʡ ʣʸʛʦʯʥʦʡ ʘʨʪʝʨʠʠ. ʅʘʯʘʪʦ ʣʝʯʝʥʠʝ 

ʘʥʪʠʢʦʘʛʫʣʷʥʪʘʤʠ (ʠʥʬʫʟʠʠ ʛʝʧʘʨʠʥʘ ʯʝʨʝʟ ʠʥʬʫʟʦʤʘʪ ʧʦʜ ʢʦʥʪʨʦʣʝʤ 

ɸʏʊɺ). ɸʏʊɺ ʫʚʝʣʠʯʠʣʦʩʴ ʚ ʜʠʥʘʤʠʢʝ ʜʦ 100 ʩʝʢʫʥʜ. 10.11.14 

ʧʨʦʚʝʜʝʥʘ ʢʦʥʩʫʣʴʪʘʮʠʷ ʛʝʤʘʪʦʣʦʛʘ. ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʳʡ ʜʠʘʛʥʦʟ 

ʦʩʪʨʳʡ ʠʣʠ ʭʨʦʥʠʯʝʩʢʠʡ ʤʝʛʘʢʘʨʠʦʮʠʪʘʨʥʳʡ ʣʝʡʢʦʟ. ɼʣʷ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʜʠʘʛʥʦʟʘ ʥʘʟʥʘʯʝʥʘ ʩʪʝʨʥʘʣʴʥʘʷ ʧʫʥʢʮʠʷ ʩ 

ʠʤʤʫʥʦʬʝʥʦʪʠʧʠʨʦʚʘʥʠʝʤ ʢʣʝʪʦʢ ʚʝʥʦʟʥʦʡ ʢʨʦʚʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʠʤʤʫʥʦʬʝʥʦʪʠʧʠʨʦʚʘʥʠʷ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʜʘʥʥʳʭ ʟʘ ʦʩʪʨʳʡ ʣʝʡʢʦʟ ʥʝ 

ʚʳʷʚʣʝʥʦ. ʇʦʧʫʣʷʮʠʷ CD34+ ʢʣʝʪʦʢ ʤʠʝʣʦʠʜʥʦʡ ʣʠʥʝʡʥʦʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʩ ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʫʨʦʚʥʝʤ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ CD45, 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʙʣʘʩʪʳ, ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 2% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ 

ʣʝʡʢʦʮʠʪʦʚ. ʇʦʧʫʣʷʮʠʷ ʢʣʝʪʦʢ ʥʠʟʢʦʡ ʛʨʘʥʫʣʷʨʥʦʩʪʠ, 

ʤʝʛʘʢʘʨʠʦʮʠʪʘʨʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 

9% ʦʪ ʢʣʝʪʦʯʥʦʛʦ ʩʦʩʪʘʚʘ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʧʘʮʠʝʥʪʘ 

ʫʩʪʘʥʦʚʣʝʥ ʜʠʘʛʥʦʟ: ʆʩʥʦʚʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ: ʍʨʦʥʠʯʝʩʢʠʡ 

ʤʝʛʘʢʘʨʠʦʮʠʪʘʨʥʳʡ ʣʝʡʢʦʟ, ʚʧʝʨʚʳʝ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʳʡ. 

ʊʨʦʤʙʦʵʤʙʦʣʠʷ ʤʝʣʢʠʭ ʚʝʪʚʝʡ ʣʸʛʦʯʥʦʡ ʘʨʪʝʨʠʠ. ɻʝʧʘʪʦʩʧʣʝʥʦʤʝʛʘʣʠʷ. 

ʇʦʣʠʦʨʛʘʥʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ (ʮʝʨʝʙʨʘʣʴʥʘʷ, ʧʦʯʝʯʥʘʷ, ʧʝʯʸʥʦʯʥʘʷ). 

ɸʩʧʠʨʘʮʠʦʥʥʘʷ ʧʥʝʚʤʦʥʠʷ? ʉʨʦʯʥʦ ʥʘʯʘʪʘ ʮʠʪʦʨʝʜʫʢʪʠʚʥʘʷ ʪʝʨʘʧʠʷ. 

ʅʘ ʬʣʶʦʨʦʛʨʘʤʤʝ ʣʸʛʢʠʭ 11.11.14: ʣʸʛʦʯʥʳʝ ʧʦʣʷ ʙʝʟ ʦʯʘʛʦʚʳʭ ʠ 

ʠʥʬʠʣʴʪʨʘʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ. ʂʦʨʥʠ ʩʪʨʫʢʪʫʨʥʳ. ʊʝʥʴ ʩʨʝʜʦʩʪʝʥʠʷ 
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ʨʘʩʰʠʨʝʥʘ ʚʣʝʚʦ, ʘʦʨʪʘ ʫʧʣʦʪʥʝʥʘ. ʂʫʧʦʣ ʜʠʘʬʨʘʛʤʳ ʩ ʨʦʚʥʳʤʠ 

ʯʸʪʢʠʤʠ ʢʦʥʪʫʨʘʤʠ. ʉʠʥʫʩʳ ʩʚʦʙʦʜʥʳ. ʉʦʩʪʦʷʥʠʝ ʧʘʮʠʝʥʪʘ 

ʧʨʦʜʦʣʞʘʣʦ ʦʩʪʘʚʘʪʴʩʷ ʪʷʞʸʣʳʤ, ʙʝʟ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʠ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ ʥʦʨʤʘʣʠʟʦʚʘʣʘʩʴ. ʉʘʪʫʨʘʮʠʷ ʢʠʩʣʦʨʦʜʘ ʦʩʪʘʚʘʣʘʩʴ ʚ 

ʧʨʝʜʝʣʘʭ 88-92% ʙʝʟ ʢʠʩʣʦʨʦʜʥʦʡ ʧʦʜʜʝʨʞʢʠ, 94-97% ʥʘ ʬʦʥʝ 

ʠʥʛʘʣʷʮʠʠ ʢʠʩʣʦʨʦʜʘ. ʏʘʩʪʦʪʘ ʜʳʭʘʥʠʷ ʢʦʣʝʙʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 24-28 ʚ 

ʤʠʥʫʪʫ. ʉʦʭʨʘʥʷʣʠʩʴ ʩʠʥʫʩʦʚʘʷ ʪʘʭʠʢʘʨʜʠʷ (ʯʘʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ 

ʩʦʢʨʘʱʝʥʠʡ 100-120 ʚ ʤʠʥʫʪʫ) ʠ ʘʢʮʝʥʪ ʚʪʦʨʦʛʦ ʪʦʥʘ ʥʘʜ ʣʸʛʦʯʥʦʡ 

ʘʨʪʝʨʠʝʡ (ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʡ ʦ ʛʠʧʝʨʪʝʥʟʠʠ ʤʘʣʦʛʦ ʢʨʫʛʘ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ). ʂʦʣʠʯʝʩʪʚʦ ʪʨʦʤʙʦʮʠʪʦʚ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 900-

3300ʭ10
9
/ʣ. ʇʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʛʘʟʦʚ ʘʨʪʝʨʠʘʣʴʥʦʡ ʢʨʦʚʠ ʚʳʷʚʣʝʥ 

ʜʝʬʠʮʠʪ ʦʩʥʦʚʘʥʠʡ ʠ ʨʝʩʧʠʨʘʪʦʨʥʳʡ ʘʣʢʘʣʦʟ. ɺ ʜʠʥʘʤʠʢʝ ʩʥʠʟʠʣʦʩʴ 

ʯʠʩʣʦ ʣʝʡʢʦʮʠʪʦʚ ʜʦ 10ʭ10
12
/ʣ. ʉʆɽ ʦʩʪʘʚʘʣʦʩʴ ʧʦʚʳʰʝʥʥʳʤ ʚ 

ʧʨʝʜʝʣʘʭ 22-35 ʤʤ/ʯ. ʃʝʯʝʥʠʝ ʚʢʣʶʯʘʣʦ ʤʝʪʘʙʦʣʠʯʝʩʢʫʶ ʠ 

ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʫʶ ʪʝʨʘʧʠʶ, ʘʥʛʠʦʧʨʦʪʝʢʪʦʨʳ ʠ ʚʠʪʘʤʠʥʳ ʛʨʫʧʧʳ ɺ, 

ʮʠʪʦʨʝʜʫʢʪʠʚʥʫʶ ʪʝʨʘʧʠʶ, ʘʥʪʠʢʦʘʛʫʣʷʥʪʳ. ʇʨʦʚʦʜʠʣʦʩʴ ʧʦʩʪʝʧʝʥʥʦʝ 

ʨʘʩʰʠʨʝʥʠʝ ʨʝʞʠʤʘ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʦʝ ʧʘʮʠʝʥʪ 

ʧʝʨʝʥʦʩʠʣ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ. 

ɺ ʜʠʥʘʤʠʢʝ ʥʘʯʘʣ ʩʥʠʞʘʪʴʩʷ ʫʨʦʚʝʥʴ ʛʝʤʦʛʣʦʙʠʥʘ ʧʘʮʠʝʥʪʘ ʩ 124 

ʛ/ʣ ʜʦ 98 ʛ/ʣ. ɹʦʣʴʥʦʤʫ ʧʨʦʚʦʜʠʣʦʩʴ ʧʝʨʝʣʠʚʘʥʠʝ ʩʚʝʞʝʟʘʤʦʨʦʞʝʥʥʦʡ 

ʧʣʘʟʤʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʟʦʰʣʦ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʛʝʤʦʛʣʦʙʠʥʘ ʜʦ 

119 ʛ/ʣ. 13.11.14 ʧʨʦʚʝʜʝʥʦ ʧʦʚʪʦʨʥʦʝ ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʩʝʨʜʮʘ. ɼʠʥʘʤʠʢʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ. ʅʦʨʤʘʣʠʟʦʚʘʣʩʷ ʢʠʥʝʟ ʚʩʝʭ 

ʩʝʛʤʝʥʪʦʚ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ, ʫʚʝʣʠʯʠʣʩʷ ʜʠʘʤʝʪʨ ʦʩʥʦʚʥʦʛʦ ʩʪʚʦʣʘ 

ʣʸʛʦʯʥʦʡ ʘʨʪʝʨʠʠ, ʣʸʛʦʯʥʘʷ ʨʝʛʫʨʛʠʪʘʮʠʷ 1-2 ʩʪʝʧʝʥʠ. ʅʝ ʦʙʥʘʨʫʞʝʥʦ 

ʞʠʜʢʦʩʪʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʫʚʝʣʠʯʝʥʥʦʡ ʩʝʣʝʟʸʥʢʠ. ɹʳʣ 

ʩʬʦʨʤʠʨʦʚʘʥ ʢʦʥʩʠʣʠʫʤ, ʥʘ ʢʦʪʦʨʦʤ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʙʦʣʴʥʦʛʦ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ ʣʝʯʝʥʠʷ ʚ ʛ. 

ʄʦʩʢʚʝ. 17.11.14 ʫ ʧʘʮʠʝʥʪʘ ʧʦʷʚʠʣʠʩʴ ʞʘʣʦʙʳ ʥʘ ʙʦʣʠ ʚ ʧʨʘʚʦʡ 

ʧʦʜʢʣʶʯʠʯʥʦʡ ʦʙʣʘʩʪʠ ʠ ʥʝʧʨʠʷʪʥʳʝ ʦʱʫʱʝʥʠʷ ʚ ʧʨʘʚʦʤ ʧʨʝʜʧʣʝʯʴʝ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʦʚʝʜʝʥʦ ʪʨʠʧʣʝʢʩʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ ʚʝʥ ʚʝʨʭʥʠʭ 

ʢʦʥʝʯʥʦʩʪʝʡ, ʪʘʢ ʢʘʢ ʟʘʧʦʜʦʟʨʝʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʨʦʤʙʘ. ʆʙʥʘʨʫʞʝʥʳ  

ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʧʨʠʟʥʘʢʠ ʥʝʦʢʢʣʶʟʠʚʥʦʛʦ ʪʨʦʤʙʦʟʘ ʧʨʠʫʩʪʴʝʚʦʛʦ 

ʦʪʜʝʣʘ ʧʨʘʚʦʡ ʧʦʜʢʣʶʯʠʯʥʦʡ ʚʝʥʳ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʪʨʦʤʙʦʪʠʯʝʩʢʠʭ 

ʤʘʩʩ ʚ ʧʨʘʚʫʶ ʧʣʝʯʝʛʦʣʦʚʥʫʶ ʚʝʥʫ ʩ ʧʨʠʟʥʘʢʘʤʠ ʬʣʦʪʘʮʠʠ ʚʝʨʭʫʰʢʠ 

ʪʨʦʤʙʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 3,1-3,5 ʩʤ. ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʧʨʠʟʥʘʢʠ 

ʥʝʦʢʢʣʶʟʠʚʥʦʛʦ ʪʨʦʤʙʦʟʘ ʢʫʙʠʪʘʣʴʥʦʡ ʚʝʥʳ ʩʧʨʘʚʘ. ʄʘʛʠʩʪʨʘʣʴʥʳʝ 

ʚʝʥʳ ʣʝʚʦʡ ʚʝʨʭʥʝʡ ʢʦʥʝʯʥʦʩʪʠ ʥʘ ʤʦʤʝʥʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʜʦʩʪʫʧʥʳʭ 

ʣʦʢʘʮʠʠ ʫʯʘʩʪʢʘʭ ʧʨʦʭʦʜʠʤʳ. ʅʘʟʥʘʯʝʥʘ ʢʦʥʩʫʣʴʪʘʮʠʷ ʘʥʛʠʦʭʠʨʫʨʛʘ. 

ʇʦʩʪʘʚʣʝʥ ʜʠʘʛʥʦʟ: ʌʣʝʙʦʪʨʦʤʙʦʟ ʧʨʘʚʦʡ ʧʦʜʢʣʶʯʠʯʥʦʡ ʚʝʥʳ ʩ 

ʧʨʠʟʥʘʢʘʤʠ ʬʣʦʪʘʮʠʠ ʚʝʨʭʫʰʢʠ ʪʨʦʤʙʘ ʚ ʩʨʝʜʥʝʤ ʩʝʛʤʝʥʪʝ 

ʧʦʜʢʣʶʯʠʯʥʦʡ ʚʝʥʳ. ɹʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʜʠʥʘʤʠʯʝʩʢʦʤ 

ʥʘʙʣʶʜʝʥʠʠ ʧʘʮʠʝʥʪʘ. ʇʦ ʜʘʥʥʳʤ  ʪʨʠʧʣʝʢʩʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʚʝʥ 

ʚʝʨʭʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʧʨʦʠʟʦʰʣʘ ʬʠʢʩʘʮʠʷ ʪʨʦʤʙʘ ʢ ʩʪʝʥʢʝ 
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ʧʨʠʫʩʪʴʝʚʦʛʦ ʦʪʜʝʣʘ ʧʨʘʚʦʡ ʧʦʜʢʣʶʯʠʯʥʦʡ ʚʝʥʳ ʩʧʨʘʚʘ. 23.11.14 ʛʦʜʘ 

ʧʘʮʠʝʥʪ ʂ. ʚ ʪʷʞʸʣʦʤ, ʩʪʘʙʠʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥ ʚ ʛ. 

ʄʦʩʢʚʫ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ 

ʦʥʢʦʣʦʛʠʯʝʩʢʠʡ ʩʪʘʮʠʦʥʘʨ. ʊʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʧʨʦʰʣʘ ʙʝʟ ʦʩʣʦʞʥʝʥʠʡ. 

ɼʘʣʴʥʝʡʰʘʷ ʩʫʜʴʙʘ ʧʘʮʠʝʥʪʘ ʂ., ʢ ʩʦʞʘʣʝʥʠʶ, ʥʝʠʟʚʝʩʪʥʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʤʦʞʝʤ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

ʪʨʦʤʙʦʵʤʙʦʣʠʷ ʣʸʛʦʯʥʦʡ ʘʨʪʝʨʠʠ ʷʚʣʷʝʪʩʷ ʛʨʦʟʥʳʤ ʦʩʣʦʞʥʝʥʠʝʤ 

ʤʥʦʛʠʭ ʪʷʞʸʣʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʉʣʦʞʥʦʩʪʴ ʧʦʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ ʚ 

ʦʪʩʫʪʩʪʚʠʠ ʧʘʪʦʛʥʦʤʦʥʠʯʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʦʙʩʣʝʜʦʚʘʥʠʷ. ʏʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʣʝʪʘʣʴʥʳʡ 

ʠʩʭʦʜ ʥʝʦʙʭʦʜʠʤʘ çʥʘʮʝʣʝʥʥʦʩʪʴè ʥʘ ʵʪʦʪ ʜʠʘʛʥʦʟ ʫ ʚʨʘʯʝʡ ʨʘʟʣʠʯʥʳʭ 

ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʚʳʷʚʣʝʥʠʝ ʧʨʝʜʧʦʣʘʛʘʶʱʠʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʫ 

ʧʘʮʠʝʥʪʘ ʠ ʠʥʪʝʛʨʘʮʠʷ ʠʭ ʩ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʦʡ ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʪʦʜʦʚ ʦʙʩʣʝʜʦʚʘʥʠʷ. ʊʦʣʴʢʦ ʪʦʛʜʘ ʤʳ ʩʤʦʞʝʤ 

ʜʦʙʠʪʴʩʷ ʜʦʩʪʦʚʝʨʥʦʛʦ ʩʥʠʞʝʥʠʷ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. 

 

ʃʠʪʝʨʘʪʫʨʘ 
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ʃʠʧʘʪʦʚ ʗ.ɺ. 

ʅʘʯʘʣʴʥʠʢ ʦʪʜʝʣʝʥʠʷ ʘʥʝʩʪʝʟʠʦʣʦʛʠʠ-ʨʝʘʥʠʤʘʮʠʠ 

ʄʝʜʠʮʠʥʩʢʠʡ ʦʪʨʷʜ (ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʛ. ʏʠʪʘ)  

ʌɻʂʋ ç321 ʚʦʝʥʥʳʡ ʢʣʠʥʠʯʝʩʢʠʡ ʛʦʩʧʠʪʘʣʴè ʄʆ ʈʌ 

ʄʘʭʥʦʚʩʢʠʡ ɸ.ʀ. 

ʛʣʘʚʥʳʡ ʭʠʨʫʨʛ ʌɻʂʋ ç442 ʚʦʝʥʥʳʡ ʢʣʠʥʠʯʝʩʢʠʡ ʛʦʩʧʠʪʘʣʴè 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʆʙʦʨʦʥʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

 

ɸʅɽʉʊɽɿʀʗ ʋ ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʓʍ ɾʀɺʆʊʅʓʍ  

ʇʆ ʇʆɺʆɼʋ ʆʇɽʈɸʎʀʁ ɺ ʋʉʃʆɺʀʗʍ ʇʆɼɺʀɾʅʓʍ 

ʄɽɼʀʎʀʅʉʂʀʍ ʂʆʄʇʃɽʂʉʆɺ 

 

ʇʨʦʙʣʝʤʘ ʩʧʝʮʠʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʚʨʘʯʝʡ-ʘʥʝʩʪʝʟʠʦʣʦʛʦʚ ʠ 

ʚʨʘʯʝʡ-ʭʠʨʫʨʛʦʚ ʢ ʨʘʙʦʪʝ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʜʣʷ 

ɺʦʦʨʫʞʝʥʥʳʭ ʩʠʣ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʇʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʚ 

ʚʳʧʦʣʥʝʥʠʠ ʤʝʜʠʮʠʥʩʢʠʭ ʚʤʝʰʘʪʝʣʴʩʪʚ, ʧʨʠʦʙʨʝʪʘʝʤʳʝ ʚʨʘʯʘʤʠ ʚ 

çʪʝʧʣʠʯʥʳʭè ʩʪʘʮʠʦʥʘʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝʜʦʩʪʘʪʦʯʥʳ ʜʣʷ  

ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʡ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʙʦʝʚʦʡ ʪʨʘʚʤʳ ʚ 

ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʥʝʢʝʥʦʚ ʠ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ, ʠʤʝʶʱʠʭ ʩʭʦʞʫʶ ʩ ʯʝʣʦʚʝʢʦʤ ʘʥʘʪʦʤʠʶ ʠ 



98 

 

ʬʠʟʠʦʣʦʛʠʶ. ʂ ʪʘʢʠʤ ʞʠʚʦʪʥʳʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʚʠʥʴʶ. ʉʪʨʦʝʥʠʝ ʝʸ 

ʦʨʛʘʥʦʚ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʚʝʩʴʤʘ ʩʭʦʞʝ ʩ ʯʝʣʦʚʝʯʝʩʢʠʤ, ʨʘʟʤʝʨʳ 

ʞʠʚʦʪʥʳʭ ʚʧʦʣʥʝ ʧʦʟʚʦʣʷʶʪ ʧʨʠʤʝʥʷʪʴ ʢʦʤʧʣʝʢʪʥʦ-ʪʘʙʝʣʴʥʦʝ 

ʦʩʥʘʱʝʥʠʝ ʤʝʜʠʮʠʥʩʢʦʡ ʩʣʫʞʙʳ ɺʦʦʨʫʞʝʥʥʳʭ ʉʠʣ (ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʦʣʝʚʦʛʦ ʵʥʜʦʚʠʜʝʦʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʂʉʊ-ʕʍ).  

ɺʳʧʦʣʥʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʚ 

ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩ ʧʦʟʠʮʠʠ ʛʫʤʘʥʥʦʛʦ 

ʦʪʥʦʰʝʥʠʷ ʢ ʞʠʚʦʪʥʳʤ ʠ ʩʦʙʣʶʜʝʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ.  ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʪ ʧʨʠʢʘʟʘ ʄʠʥʠʩʪʨʘ ʆʙʦʨʦʥʳ, 

ʢʦʪʦʨʳʡ ʙʳ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʣ ʧʦʨʷʜʦʢ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʦʧʝʨʘʪʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ. ɺ ʩʚʦʝʡ ʨʘʙʦʪʝ ʤʳ ʩʩʳʣʘʣʠʩʴ ʥʘ 

ʪʨʝʙʦʚʘʥʠʷ ʌʝʜʝʨʘʣʴʥʦʛʦ ɿʘʢʦʥʘ ˉ 52-ʌɿ çʆ ʞʠʚʦʪʥʦʤ ʤʠʨʝè ʦʪ 

24.04.1995 ʛ. ʠ ʇʨʠʢʘʟʘ ʄʠʥʠʩʪʝʨʩʪʚʘ ʚʳʩʰʝʛʦ ʠ ʩʨʝʜʥʝʛʦ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʉʉʉʈ ˉ 742   ʦʪ 13.11.84 ʛ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʚʝʜʝʥʠʝ ʦʙʱʝʡ ʘʥʝʩʪʝʟʠʠ ʫ ʩʚʠʥʴʠ ʠʤʝʝʪ 

ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʉʚʠʥʴʠ ʦʯʝʥʴ ʚʦʩʧʨʠʠʤʯʠʚʳ ʢ ʩʪʨʝʩʩʫ ʠ ʥʝʛʘʪʠʚʥʦ 

ʨʝʘʛʠʨʫʶʪ ʥʘ ʤʘʥʠʧʫʣʷʮʠʠ ʩ ʥʠʤʠ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʥʝʢʦʦʧʝʨʘʪʠʚʥʳʤʠ 

ʞʠʚʦʪʥʳʤʠ ʠ ʩ ʙʦʣʴʰʠʤ ʪʨʫʜʦʤ ʧʦʜʜʘʶʪʩʷ ʜʨʝʩʩʠʨʦʚʢʝ. ʋ ʩʚʠʥʝʡ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʝʥʴʢʦʝ 

ʩʝʨʜʮʝ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʚʠʪʠʶ ʦʩʪʨʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚ ʥʝʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʧʦʣʦʞʝʥʠʠ (ʩ ʦʧʫʱʝʥʥʳʤ 

ʛʦʣʦʚʥʳʤ ʢʦʥʮʦʤ) ʠʣʠ ʧʨʠ ʥʘʣʦʞʝʥʠʠ ʢʘʨʙʦʧʝʨʠʪʦʥʝʫʤʘ [4].   

ʋ ʩʚʠʥʴʠ ʪʨʫʜʥʦ ʥʘʡʪʠ ʧʦʜʭʦʜʷʱʫʶ ʚʝʥʫ ʜʣʷ ʩʦʩʫʜʠʩʪʦʛʦ ʜʦʩʪʫʧʘ. 

ɽʜʠʥʩʪʚʝʥʥʦʝ ʤʝʩʪʦ, ʛʜʝ ʵʪʦ ʚʦʟʤʦʞʥʦ ï ʟʘʜʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ ʫʰʥʳʭ 

ʨʘʢʦʚʠʥ. ʊʘʤ ʚʝʥʳ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʢʦʞʝʡ, ʚʦʟʤʦʞʥʘ ʫʩʪʘʥʦʚʢʘ ʚ ʥʠʭ 

ʩʪʘʥʜʘʨʪʥʳʭ ʥʘʙʦʨʦʚ ʜʣʷ ʢʘʪʝʪʝʨʠʟʘʮʠʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʚʝʥ. ʇʨʠ ʵʪʦʤ 

ʚʝʥʫ ʣʝʛʢʦ ʩʧʫʪʘʪʴ ʩ ʧʨʦʞʠʣʢʘʤʠ ʫʰʥʳʭ ʭʨʷʱʝʡ. ɼʣʷ ʚʥʫʪʨʠʤʳʰʝʯʥʳʭ 

ʠʥʲʝʢʮʠʡ ʥʫʞʥʘ ʦʯʝʥʴ ʜʣʠʥʥʘʷ ʠʛʣʘ ʠʟ-ʟʘ ʪʦʣʩʪʦʛʦ ʩʣʦʷ ʞʠʨʘ, ʢʦʪʦʨʳʡ 

ʨʘʚʥʦʤʝʨʥʦ ʧʦʢʨʳʚʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʸ ʪʝʣʦ ʞʠʚʦʪʥʦʛʦ [4]. 

ɾʝʣʫʜʦʢ ʫ ʩʚʠʥʴʠ ʦʜʥʦʢʘʤʝʨʥʳʡ, ʧʦʵʪʦʤʫ ʧʝʨʠʦʜ ʚʦʟʜʝʨʞʘʥʠʷ ʦʪ 

ʝʜʳ ʧʝʨʝʜ ʘʥʝʩʪʝʟʠʝʡ ʩʦʩʪʘʚʣʷʝʪ 6-8 ʯʘʩʦʚ. ʉʣʶʥʦʦʪʜʝʣʝʥʠʝ ʚʳʨʘʞʝʥʦ 

ʦʯʝʥʴ ʭʦʨʦʰʦ, ʦʙʷʟʘʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʄ-ʭʦʣʠʥʦʣʠʪʠʢʘ ʚ ʢʦʤʧʣʝʢʩʝ 

ʧʨʝʤʝʜʠʢʘʮʠʠ [4].  

ɺʝʨʭʥʠʝ ʜʳʭʘʪʝʣʴʥʳʝ ʧʫʪʠ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʯʝʣʦʚʝʯʝʩʢʠʭ. 

ʇʦʩʢʦʣʴʢʫ ʯʝʣʶʩʪʠ ʩʠʣʴʥʦ ʚʳʪʷʥʫʪʳ ʚʧʝʨʸʜ, ʪʦ ʜʣʷ ʠʥʪʫʙʘʮʠʠ 

ʥʝʦʙʭʦʜʠʤ ʩʘʤʳʡ ʜʣʠʥʥʳʡ ʧʨʷʤʦʡ ʢʣʠʥʦʢ ʣʘʨʠʥʛʦʩʢʦʧʘ. ʇʝʨʝʜ 

ʠʥʪʫʙʘʮʠʝʡ ʪʨʘʭʝʠ ʩʝʜʘʮʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʛʣʫʙʦʢʦʡ, ʩʚʠʥʴʷ ʚʧʦʣʥʝ 

ʩʧʦʩʦʙʥʘ ʨʘʟʛʨʳʟʪʴ ʟʫʙʘʤʠ ʦʩʥʦʚʘʥʠʝ ʣʘʤʧʦʯʢʠ ʢʣʠʥʢʘ ʠ ʥʘʥʝʩʪʠ 

ʪʨʘʚʤʫ ʤʝʜʠʮʠʥʩʢʦʤʫ ʧʝʨʩʦʥʘʣʫ. ɻʦʣʦʩʦʚʘʷ ʱʝʣʴ ʣʝʛʢʦ ʩʧʘʟʤʠʨʫʝʪʩʷ, 

ʧʦʵʪʦʤʫ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʠʤʝʥʝʥʠʝ ʤʝʩʪʥʦʛʦ ʘʥʝʩʪʝʪʠʢʘ ʚ ʚʠʜʝ ʩʧʨʝʷ [4].  

ɼʣʷ ʘʥʝʩʪʝʟʠʠ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʢ ʩʧʝʮʠʘʣʴʥʳʭ 

ʚʝʪʝʨʠʥʘʨʥʳʭ (ʘʟʘʧʝʨʦʥ, ʘʮʝʧʨʦʤʘʟʠʥ, ʤʝʜʝʪʦʤʠʜʠʥ), ʪʘʢ ʠ 

ʤʝʜʠʮʠʥʩʢʠʭ (ʜʠʘʟʝʧʘʤ, ʤʠʜʘʟʦʣʘʤ, ʢʝʪʘʤʠʥ, ʧʨʦʧʦʬʦʣ, ʪʠʦʧʝʥʪʘʣ) 

ʧʨʝʧʘʨʘʪʦʚ [1,2,3,4].  
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ɺ ʥʘʰʝʡ ʨʘʙʦʪʝ ʤʳ ʨʘʩʩʢʘʞʝʤ ʦ ʧʨʦʚʝʜʝʥʠʠ ʦʙʱʝʡ 

ʥʝʠʥʛʘʣʷʮʠʦʥʥʦʡ ʘʥʝʩʪʝʟʠʠ ʩ ʠʥʪʫʙʘʮʠʝʡ ʪʨʘʭʝʠ ʠ ʀɺʃ ʩʚʠʥʴʝ ʚ 

ʚʦʟʨʘʩʪʝ 3 ʤʝʩʷʮʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʣʘʧʘʨʦʩʢʦʧʠʠ ʩ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʨʘʟʨʳʚʘ ʧʝʯʝʥʠ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʝʤ ʦʢʦʥʯʘʪʝʣʴʥʦʡ 

ʦʩʪʘʥʦʚʢʠ ʢʨʦʚʦʪʝʯʝʥʠʷ ʵʣʝʢʪʨʦʭʠʨʫʨʛʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʚʦ ʚʨʝʤʷ 

ʫʯʝʥʠʡ ʩ ʤʝʜʠʮʠʥʩʢʠʤ ʦʪʨʷʜʦʤ (ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ) ʌɻʂʋ ç442 

ʆɺʂɻè ʚ 2011 ʛ., ʘ ʪʘʢʞʝ ʦ ʧʨʦʚʝʜʝʥʠʠ ʦʙʱʝʡ ʠʥʛʘʣʷʮʠʦʥʥʦʡ ʘʥʝʩʪʝʟʠʠ 

ʩʝʚʦʬʣʶʨʘʥʦʤ ʫ ʜʚʫʭ ʩʚʠʥʝʡ ʚ ʚʦʟʨʘʩʪʝ 2 ʠ 3 ʤʝʩʷʮʘ ʚʦ ʚʨʝʤʷ ʩʙʦʨʦʚ ʩ 

ʚʨʘʯʘʤʠ-ʭʠʨʫʨʛʘʤʠ ɿʘʧʘʜʥʦʛʦ ʚʦʝʥʥʦʛʦ ʦʢʨʫʛʘ ʚ ʥʦʷʙʨʝ 2014 ʛ.   

ɸʥʝʩʪʝʟʠʷ ʠ ʦʧʝʨʘʮʠʷ ʚ 2011 ʛ. ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʤʦʜʫʣʝ 

ʧʝʨʝʤʝʥʥʦʛʦ ʦʙʲʸʤʘ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʪʨʷʜʘ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ʕʪʦ ʧʦ ʩʫʪʠ ʩʚʦʝʡ ʤʦʙʠʣʴʥʘʷ ʦʧʝʨʘʮʠʦʥʥʘʷ, ʛʜʝ ʝʩʪʴ ʚʩʸ ʥʝʦʙʭʦʜʠʤʦʝ.  

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʞʠʚʦʪʥʦʝ ʜʦʩʪʘʚʠʣʠ ʥʘ ʤʝʩʪʦ ʜʠʩʣʦʢʘʮʠʠ 

ʦʪʨʷʜʘ ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʥʝ ʢʦʨʤʠʣʠ ʚ ʪʝʯʝʥʠʝ 8 ʯʘʩʦʚ 

ʧʝʨʝʜ ʥʘʨʢʦʟʦʤ, ʦʜʥʘʢʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʦʧʝʨʘʮʠʝʡ ʞʠʚʦʪʥʦʝ 

ʫʧʦʪʨʝʙʠʣʦ ʚ ʧʠʱʫ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʨʘʚʳ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ 

ʧʦʣʥʦʩʪʴʶ ʩʤʦʜʝʣʠʨʦʚʘʣʦ ʨʝʘʣʴʥʳʝ ʧʦʣʝʚʳʝ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʚʦʝʥʥʳʭ 

ʘʥʝʩʪʝʟʠʦʣʦʛʦʚ ʠ ʭʠʨʫʨʛʦʚ. 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʤʘʥʠʧʫʣʷʮʠʡ ʞʠʚʦʪʥʦʝ ʙʳʣʦ ʚʳʤʳʪʦ ʩ ʤʳʣʦʤ ʠ 

ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʧʫʪʸʤ ʟʘʚʦʨʘʯʠʚʘʥʠʷ ʚ ʢʣʝʸʥʢʫ ʪʘʢ, ʯʪʦʙʳ ʙʳʣ 

ʦʙʝʩʧʝʯʝʥ ʜʦʩʪʫʧ ʢ ʛʦʣʦʚʝ. ʇʨʝʤʝʜʠʢʘʮʠʷ ï ʜʠʤʝʜʨʦʣʘ 1% - 1 ʤʣ ʚ/ʤ 

(ʪʦʣʱʠʥʘ ʧʦʜʢʦʞʥʦʡ ʢʣʝʪʯʘʪʢʠ ʧʦʟʚʦʣʷʣʘ ʵʪʦ ʩʜʝʣʘʪʴ). ʏʝʨʝʟ 30 ʤʠʥʫʪ 

ʫ ʞʠʚʦʪʥʦʛʦ ʩʪʘʣʦ ʦʪʤʝʯʘʪʴʩʷ ʩʝʜʘʪʠʚʥʦʝ ʜʝʡʩʪʚʠʝ  ʧʨʝʧʘʨʘʪʘ, ʦʥʦ 

ʩʪʘʣʦ ʙʦʣʝʝ ʩʧʦʢʦʡʥʳʤ.  

ʅʘ ʦʧʝʨʘʮʠʦʥʥʦʤ ʩʪʦʣʝ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʢʘʥʶʣʷ ʚ ʫʰʥʫʶ ʚʝʥʫ, 

ʥʘʯʘʪʘ ʠʥʬʫʟʠʷ 0,9% ʨʘʩʪʚʦʨʘ ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ. ʀʥʜʫʢʮʠʷ ʘʥʝʩʪʝʟʠʠ 

ʚʳʧʦʣʥʷʣʘʩʴ ʧʨʦʧʦʬʦʣʦʤ ʚ ʜʦʟʝ 2 ʤʛ/ʢʛ. ʇʦʩʣʝ ʟʘʩʳʧʘʥʠʷ ʞʠʚʦʪʥʦʛʦ 

ʝʛʦ ʛʦʨʪʘʥʦʛʣʦʪʢʫ ʦʧʨʳʩʢʘʣʠ 10% ʨʘʩʪʚʦʨʦʤ ʣʠʜʦʢʘʠʥʘ ʜʣʷ 

ʪʝʨʤʠʥʘʣʴʥʦʡ ʘʥʝʩʪʝʟʠʠ. ʃʘʨʠʥʛʦʩʢʦʧʠʷ ʚʳʧʦʣʥʷʣʘʩʴ ʧʨʷʤʳʤ 

ʢʣʠʥʢʦʤ, ʠʥʪʫʙʘʮʠʷ ʪʨʘʭʝʠ ʩʪʘʥʜʘʨʪʥʦʡ ʪʨʫʙʢʦʡ ˉ 6,5 ʩʦ 2 ʧʦʧʳʪʢʠ ʥʘ 

ʩʧʦʥʪʘʥʥʦʤ ʜʳʭʘʥʠʠ. ʇʦʣʦʞʝʥʠʝ ʪʨʫʙʢʠ ʧʨʦʢʦʥʪʨʦʣʠʨʦʚʘʥʦ 

ʘʫʩʢʫʣʴʪʘʮʠʝʡ ʣʸʛʢʠʭ ʩ 2-ʭ ʩʪʦʨʦʥ.  

ʅʘʯʘʪʘ ʀɺʃ ʘʧʧʘʨʘʪʦʤ çʌʘʟʘ-5è ʧʦ ʧʦʣʫʦʪʢʨʳʪʦʤʫ ʢʦʥʪʫʨʫ ʩ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʢʠʩʣʦʨʦʜʘ ʚ ʜʳʭʘʪʝʣʴʥʦʡ ʩʤʝʩʠ 40%. ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʩ 

ʘʧʧʘʨʘʪʦʤ ʭʦʨʦʰʘʷ. ʇʘʨʘʤʝʪʨʳ ʚʝʥʪʠʣʷʮʠʠ ʚʳʩʪʘʚʣʷʣʠʩʴ ʧʦ 

ʧʨʠʥʮʠʧʘʤ ʤʝʜʠʮʠʥʩʢʦʡ ʘʥʝʩʪʝʟʠʦʣʦʛʠʠ: Vt=250 ʤʣ, MV=3500 ʤʣ, f=14 

ʚ ʤʠʥ. ɼʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʦʥʠʪʦʨ ʧʨʠʢʨʦʚʘʪʥʳʡ 

çʊʨʠʪʦʥè.   

ʇʦʩʣʝ ʨʘʟʚʠʪʠʷ ʘʥʝʩʪʝʟʠʠ ʜʦʩʪʘʪʦʯʥʦʡ ʛʣʫʙʠʥʳ ʚʳʧʦʣʥʝʥʳ 

ʧʨʦʢʦʣʳ ʧʝʨʝʜʥʝʡ ʙʨʶʰʥʦʡ ʩʪʝʥʢʠ, ʥʘʣʦʞʝʥ ʢʘʨʙʦʧʝʨʠʪʦʥʝʫʤ 12 

ʤʤ.ʨʪ.ʩʪ., ʥʘʯʘʪʘ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʘʷ ʦʧʝʨʘʮʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʪʩʫʪʩʪʚʠʝ 

ʤʠʦʨʝʣʘʢʩʘʥʪʦʚ, ʫʩʣʦʚʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ 

ʙʳʣʠ ʚʧʦʣʥʝ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤʠ. 
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ʇʦʜʜʝʨʞʘʥʠʝ ʘʥʝʩʪʝʟʠʠ ʧʨʦʚʦʜʠʣʦʩʴ ʚʥʫʪʨʠʚʝʥʥʳʤ ʚʚʝʜʝʥʠʝʤ 

ʧʨʦʧʦʬʦʣʘ ʚ ʜʦʟʝ 2 ʤʛ/ʢʛ ʢʘʞʜʳʝ 20-25 ʤʠʥʫʪ. ʊʝʯʝʥʠʝ ʘʥʝʩʪʝʟʠʠ 

ʛʣʘʜʢʦʝ, ʙʝʟ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʏʉʉ=80-90 ʚ ʤʠʥ. ʅʘʨʢʦʪʠʯʝʩʢʠʝ 

ʘʥʘʣʴʛʝʪʠʢʠ ʠ ʤʠʦʨʝʣʘʢʩʘʥʪʳ ʥʝ ʧʨʠʤʝʥʷʣʠʩʴ. 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʦʧʝʨʘʮʠʠ ʠ ʘʥʝʩʪʝʟʠʠ, ʧʦʩʣʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʘʜʝʢʚʘʪʥʦʛʦ ʩʦʟʥʘʥʠʷ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʜʳʭʘʥʠʷ ʞʠʚʦʪʥʦʝ ʙʳʣʦ 

ʵʢʩʪʫʙʠʨʦʚʘʥʦ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 

ʧʨʦʪʝʢʘʣ ʚʦʟʣʝ ʤʦʜʫʣʷ ʦʪʜʝʣʝʥʠʷ ʘʥʝʩʪʝʟʠʦʣʦʛʠʠ ʠ ʨʝʘʥʠʤʘʮʠʠ ʥʘ 

ʩʚʝʞʝʤ ʚʦʟʜʫʭʝ. ɾʠʚʦʪʥʦʝ ʯʫʚʩʪʚʦʚʘʣʦ ʩʝʙʷ ʭʦʨʦʰʦ ʠ ʫʞʝ ʯʝʨʝʟ 40 

ʤʠʥʫʪ ʧʦʩʣʝ ʥʘʨʢʦʟʘ ʫʧʦʪʨʝʙʣʷʣʦ ʚ ʧʠʱʫ ʪʨʘʚʫ.  

ɺʩʝʛʦ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ 2 ʜʝʤʦʥʩʪʨʘʪʠʚʥʳʭ ʦʧʝʨʘʮʠʠ ʜʣʷ 

ʥʝʩʢʦʣʴʢʠʭ ʫʯʝʙʥʳʭ ʛʨʫʧʧ ʦʙʱʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 4 ʯʘʩʘ ʢʘʞʜʘʷ. 

ʆʩʣʦʞʥʝʥʠʡ ʥʝ ʦʪʤʝʯʘʣʦʩʴ. ɾʠʚʦʪʥʦʝ ʦʩʪʘʚʣʝʥʦ ʚ ʧʦʜʩʦʙʥʦʤ 

ʭʦʟʷʡʩʪʚʝ ʦʪʨʷʜʘ. 

 ɺ 2014 ʛ. ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʙʱʫʶ ʠʥʛʘʣʷʮʠʦʥʥʫʶ ʘʥʝʩʪʝʟʠʶ 

ʩʝʚʦʬʣʶʨʘʥʦʤ. ʆʧʝʨʘʮʠʠ ʠ ʘʥʝʩʪʝʟʠʷ ʚʳʧʦʣʥʷʣʠʩʴ ʚ 

ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʤ ʚʘʨʠʘʥʪʝ ʘʚʪʦʧʝʨʝʚʷʟʦʯʥʦʡ çɸʇ-2è. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʚ ʥʝʸ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʥʘʨʢʦʟʥʳʡ ʘʧʧʘʨʘʪ Draeger 

ñFabiusò, ʦʩʥʘʱʸʥʥʳʡ ʩʧʝʮʠʘʣʴʥʳʤ ʠʩʧʘʨʠʪʝʣʝʤ. ɸʥʝʩʪʝʟʠʷ 

ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʧʦʣʫʟʘʢʨʳʪʦʤʫ ʢʦʥʪʫʨʫ. ʀʥʜʫʢʮʠʷ ʘʥʝʩʪʝʟʠʠ 

ʠʥʛʘʣʷʮʠʦʥʥʘʷ, ʪʘʢ ʢʘʢ ʚ ʵʪʦʪ ʨʘʟ ʥʝ ʫʜʘʣʦʩʴ ʥʘʣʘʜʠʪʴ ʘʜʝʢʚʘʪʥʳʡ 

ʚʝʥʦʟʥʳʡ ʜʦʩʪʫʧ. ʉʚʠʥʴʝ ʥʘ ʤʦʨʜʫ ʥʘʢʣʘʜʳʚʘʣʘʩʴ ʤʘʩʢʘ ʠ ʥʘʯʠʥʘʣʘʩʴ 

ʠʥʛʘʣʷʮʠʷ ʥʘʨʢʦʪʠʯʝʩʢʦʡ ʩʤʝʩʠ ʢʠʩʣʦʨʦʜʘ ʩ ʧʘʨʘʤʠ ʩʝʚʦʨʘʥʘ ʚ 

ʚʦʟʨʘʩʪʘʶʱʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʦ 6 ʦʙ%. ʇʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ 

ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʩʪʘʜʠʠ ʥʘʨʢʦʟʘ (ʦʪʩʫʪʩʪʚʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ, 

ʨʘʩʩʣʘʙʣʝʥʠʝ ʯʝʣʶʩʪʝʡ, ʩʦʭʨʘʥʸʥʥʦʝ ʩʧʦʥʪʘʥʥʦʝ ʜʳʭʘʥʠʝ) ʚʳʧʦʣʥʷʣʘʩʴ 

ʠʥʪʫʙʘʮʠʷ ʪʨʘʭʝʠ. ʅʘʯʠʥʘʣʘʩʴ ʀɺʃ ʩ ʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʚʳʰʝ 

ʧʘʨʘʤʝʪʨʘʤʠ, ʩʦʜʝʨʞʘʥʠʝ ʩʝʚʦʨʘʥʘ ʫʤʝʥʴʰʘʣʦʩʴ ʜʦ 1,5-2 ʦʙ%. ɼʣʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʝʟʙʦʣʠʚʘʥʠʷ ʚʚʦʜʠʣʩʷ ʢʝʪʦʨʦʣ ʚ ʜʦʟʝ 30 ʤʛ. 

 ɾʠʚʦʪʥʳʝ ʧʝʨʝʥʝʩʣʠ ʦʧʝʨʘʮʠʶ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ.  

ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʤʦʞʝʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʜʣʷ ʦʙʫʯʝʥʠʷ ʚʨʘʯʝʡ-

ʘʥʝʩʪʝʟʠʦʣʦʛʦʚ ʠ ʚʨʘʯʝʡ-ʭʠʨʫʨʛʦʚ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʩʣʫʞʙʳ 

ʤʝʜʠʮʠʥʳ ʢʘʪʘʩʪʨʦʬ. 
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ʆʜʠʘʟʝ ɹ. ɽ.  

ɻɹʆʋ ɺʇʆ çʂʫʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ʄʀʅɿɼʈɸɺɸ ʈʆʉʉʀʀ 

 

ɺʆɿɼɽʁʉʊɺʀɽ   ɸʂʋʉʊʀʏɽʉʂʆʁ ʅɸɻʈʋɿʂʀ   

ʀ ʄʆɹʀʃʔʅʓʍ ʋʉʊʈʆʁʉʊɺ  ʅɸ ʆʉʊʈʆʊʋ ʉʃʋʍɸ 

 

ʆ ʥʝʛʘʪʠʚʥʦʤ ʚʣʠʷʥʠʠ ʠʥʪʝʥʩʠʚʥʦʡ ʟʚʫʢʦʚʦʡ ʠ ʰʫʤʦʚʦʡ ʥʘʛʨʫʟʢʠ 

ʥʘ ʚʩʝ ʦʪʜʝʣʳ ʦʨʛʘʥʘ ʩʣʫʭʘ ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʘ ʩʠʩʪʝʤʫ 

ʟʚʫʢʦʚʦʩʧʨʠʷʪʠʷ ʠʟʚʝʩʪʥʦ ʜʘʚʥʦ. ʅʦ ʵʪʦʪ ʚʦʧʨʦʩ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʠ 

ʩʝʛʦʜʥʷ, ʪʘʢ ʢʘʢ, ʧʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ (ɺʆɿ) ʧʦ ʠʥʜʫʩʪʨʠʘʣʴʥʦ ʨʘʟʚʠʪʳʤ ʩʪʨʘʥʘʤ, 

ʢʦʣʠʯʝʩʪʚʦ ʣʠʮ ʚ ʤʠʨʝ, ʩʪʨʘʜʘʶʱʠʭ ʥʘʨʫʰʝʥʠʷʤʠ ʩʣʫʭʘ, ʩʦʩʪʘʚʣʷʝʪ 

ʧʦʨʷʜʢʘ 500 ʤʣʥ. ʏʠʩʣʦ ʙʦʣʴʥʳʭ ʩ ʥʘʨʫʰʝʥʠʝʤ ʩʣʫʭʘ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʧʨʝʚʳʰʘʝʪ 13 ʤʣʥ. ʯʝʣʦʚʝʢ, ʙʦʣʝʝ 1 ʤʣʥ. - ʜʝʪʠ.  ʇʦ 

ʧʨʦʛʥʦʟʘʤ ɺʆɿ, ʢ 2020 ʛʦʜʫ ʙʦʣʝʝ 30% ʚʩʝʡ ʧʦʧʫʣʷʮʠʠ ʟʝʤʥʦʛʦ ʰʘʨʘ 

ʙʫʜʫʪ ʠʤʝʪʴ ʥʘʨʫʰʝʥʠʷ ʩʣʫʭʘ.  

ʎʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ  ʙʳʣʦ ʚʳʷʚʣʝʥʠʝ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ  

ʦʩʪʨʦʪʦʡ ʩʣʫʭʘ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʘʢʫʩʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʥʘʫʰʥʠʢʦʚ ʫ ʩʪʫʜʝʥʪʦʚ ʚ 

ʚʦʟʨʘʩʪʝ ʦʪ 17 ʜʦ 25 ʣʝʪ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ ʙʘʟʝ ʫʯʝʙʥʦ-

ʥʘʫʯʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʢʘʬʝʜʨʳ ʙʠʦʬʠʟʠʢʠ ʂɻʄʋ.  ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 

ʚʣʠʷʥʠʝ ʜʣʠʪʝʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʪʦʚʦʛʦ ʪʝʣʝʬʦʥʘ ʥʘ ʦʩʪʨʦʪʫ 

ʩʣʫʭʘ ʫ 229 ʩʪʫʜʝʥʪʦʚ 1 ʢʫʨʩʘ ʣʝʯʝʙʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ.  ɺʩʝ ʩʪʫʜʝʥʪʳ 

ʦʪʚʝʪʠʣʠ ʥʘ 5 ʚʦʧʨʦʩʦʚ ʦʧʨʦʩʥʦʛʦ ʣʠʩʪʘ, ʘ ʪʘʢʞʝ ʧʨʦʰʣʠ 

ʘʫʜʠʦʤʝʪʨʠʯʝʩʢʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʛʦ 

ʘʫʜʠʦʤʝʪʨʘ ɸʇ-02. ʀʟʤʝʨʝʥʠʷ ʧʨʠ ʘʫʜʠʦʣʦʛʠʯʝʩʢʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ 

ʠʩʧʳʪʫʝʤʳʭ ʦʩʥʦʚʳʚʘʣʠʩʴ ʥʘ ʧʨʝʜʲʷʚʣʝʥʠʠ ʠʤ ʥʘʙʦʨʘ ʟʚʫʢʦʚʳʭ 

ʩʠʛʥʘʣʦʚ ʠ ʧʦʣʫʯʝʥʠʠ ʦʪ ʥʠʭ ʨʝʯʝʚʦʛʦ ʦʪʯʝʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʦʙʥʘʨʫʞʝʥʠʷ ʠʤʠ ʵʪʠʭ ʩʠʛʥʘʣʦʚ, ʘ ʪʘʢʞʝ ʦ ʩʭʦʜʩʪʚʝ ʠ ʨʘʟʣʠʯʠʠ 

ʧʨʝʜʲʷʚʣʝʥʥʳʭ ʩʪʠʤʫʣʦʚ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 74 

ʩʪʫʜʝʥʪʘ (32%) ʠʟ ʚʩʝʭ ʦʧʨʦʰʝʥʥʳʭ ʠʤʝʣʠ ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ 

ʦʩʪʨʦʪʳ ʩʣʫʭʘ  (ʦʪ 41 ʜʦ 90 ʜɹ). ʇʨʠʯʝʤ, 45 ʩʪʫʜʝʥʪʦʚ (60,8%)  ʩʦ 

ʩʥʠʞʝʥʠʝʤ ʦʩʪʨʦʪʳ ʩʣʫʭʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʘʫʰʥʠʢʠ ʯʘʱʝ ʯʝʪʳʨʝʭ ʨʘʟ ʚ 

ʥʝʜʝʣʶ ʠ 38 (51,4%) - ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʝʣʝʬʦʥ ʙʦʣʝʝ 1 ʯʘʩʘ ʚ ʜʝʥʴ.  

ʉʨʝʜʠ ʩʪʫʜʝʥʪʦʚ  ʩ ʜʦʩʪʦʚʝʨʥʳʤ ʩʥʠʞʝʥʠʝʤ ʦʩʪʨʦʪʳ ʩʣʫʭʘ   

ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʪʷʞʝʩʪʠ ʧʦʪʝʨʠ ʩʣʫʭʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 49 (66,2%) 
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ʠʩʧʳʪʫʝʤʳʭ ʠʤʝʶʪ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʦʩʪʨʦʪʳ ʩʣʫʭʘ (ʦʪ 41 ʜʦ 

55 ʜɹ), 19 (25,7%) ï ʫʤʝʨʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ (ʦʪ 56 ʜʦ 70 ʜɹ), 5,4% - 

ʩʫʱʝʩʪʚʝʥʥʳʝ (71-90 ʜɹ) ʠ 2 ʩʪʫʜʝʥʪʘ ï ʦʩʥʦʚʘʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʦʩʪʨʦʪʳ ʩʣʫʭʘ (ʩʚʳʰʝ 90 ʜɹ) (ʨʠʩ.1). 

ʊʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʯʘʩʪʦʝ (ʙʦʣʝʝ ʯʝʪʳʨʝʭ ʨʘʟ ʚ ʥʝʜʝʣʶ) ʠ 

ʜʣʠʪʝʣʴʥʦʝ  (ʙʦʣʝʝ 1 ʯʘʩʘ ʚ ʜʝʥʴ) ʧʨʦʩʣʫʰʠʚʘʥʠʝ ʤʫʟʳʢʠ ʫʩʪʦʡʯʠʚʦ 

ʧʦʥʠʞʘʝʪ ʩʣʫʭ ʥʘ ʦʙʦʠʭ ʫʰʘʭ (ʦʪ 41 ʜʦ 55 ʜɹ) ʫ 28,4 % ʩʪʫʜʝʥʪʦʚ,  ʫ 

9,5% ʩʪʫʜʝʥʪʦʚ ʚʳʟʳʚʘʝʪ ʫʤʝʨʝʥʥʫʶ ʧʦʪʝʨʶ ʩʣʫʭʘ (ʦʪ 56 ʜʦ 70 ʜɹ), 

ʩʫʱʝʩʪʚʝʥʥʘʷ ʧʦʪʝʨʷ ʩʣʫʭʘ (71-90 ʜɹ) ʥʘ ʦʙʦʠʭ ʫʰʘʭ ʥʘʙʣʶʜʘʣʘʩʴ 

ʪʦʣʴʢʦ ʫ 1 ʠʩʧʳʪʫʝʤʦʛʦ. 

ʇʨʠʯʝʤ ʚ ʛʨʫʧʧʝ ʩ ʫʤʝʨʝʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʦʩʪʨʦʪʳ ʩʣʫʭʘ 

ʜʦʤʠʥʠʨʫʝʪ ʫʭʫʜʰʝʥʠʝ ʩʣʫʭʘ ʣʝʚʳʤ ʫʭʦʤ (53%), ʘ ʚ ʛʨʫʧʧʘʭ 

ʠʩʧʳʪʫʝʤʳʭ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ, ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʠ ʦʩʥʦʚʘʪʝʣʴʥʳʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ ʦʩʪʨʦʪʳ ʩʣʫʭʘ  ʜʦʤʠʥʠʨʫʶʪ ʦʙʘ ʫʭʘ (54,5%).  

 

 
 

ʈʠʩ.1. ɸʥʘʣʠʟ ʪʷʞʝʩʪʠ ʧʦʪʝʨʠ ʩʣʫʭʘ: 1-  ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʦʩʪʨʦʪʳ 

ʩʣʫʭʘ; 2- ʫʤʝʨʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʦʩʪʨʦʪʳ ʩʣʫʭʘ; 3- ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʦʩʪʨʦʪʳ ʩʣʫʭʘ; 4- ʦʩʥʦʚʘʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʦʩʪʨʦʪʳ ʩʣʫʭʘ. 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ 

ʜʣʠʪʝʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʩʦʪʦʚʦʛʦ ʪʝʣʝʬʦʥʘ  (ʙʦʣʝʝ 1 ʯʘʩʘ ʚ ʜʝʥʴ),  ʘ 

ʪʘʢʞʝ ʯʘʩʪʦʝ (ʙʦʣʝʝ ʯʝʪʳʨʝʭ ʨʘʟ ʚ ʥʝʜʝʣʶ) ʠ ʜʣʠʪʝʣʴʥʦʝ  (ʙʦʣʝʝ 1 ʯʘʩʘ ʚ 

ʜʝʥʴ) ʧʨʦʩʣʫʰʠʚʘʥʠʝ ʤʫʟʳʢʠ ʫʭʫʜʰʘʝʪ ʘʢʪʠʚʥʦʩʪʴ ʩʣʫʭʦʚʦʛʦ 

ʘʥʘʣʠʟʘʪʦʨʘ, ʫʚʝʣʠʯʠʚʘʝʪ ʨʘʟʣʠʯʠʝ ʚʝʣʠʯʠʥ ʩʣʫʭʦʚʳʭ ʧʦʨʦʛʦʚ ʧʨʘʚʦʛʦ 

ʠ ʣʝʚʦʛʦ ʫʭʘ.  
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ɺ.ʄ. ɼʨʫʭ
1
, ʀ.ʅ. ʂʫʟʥʝʮʦʚ

2
, 

 
ɺ.ʀ. ʂʠʩʝʣʝʚ

1
,  

ɽ.ʃ. ʄʫʡʞʥʝʢ
3
, ʆ.ʀ. ʇʯʝʣʠʥʮʝʚʘ

1 

1
ʌɻʆʋ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʈʦʩʩʠʡʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʜʨʫʞʙʳ ʥʘʨʦʜʦʚè; 117198, ʛ. ʄʦʩʢʚʘ, ʫʣ. ʄʠʢʣʫʭʦ-ʄʘʢʣʘʷ, 

ʜ. 6; 
2
ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʄʦʩʢʦʚʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʢʦ-ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʤ. ɸ.ʀ. ɽʚʜʦʢʠʤʦʚʘè ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʛ. ʄʦʩʢʚʘ; 127473, ʛ. ʄʦʩʢʚʘ, ʫʣ. ɼʝʣʝʛʘʪʩʢʘʷ, ʜ. 20, ʩʪʨ. 1; 

 
3
ɿʘʢʨʳʪʦʝ ʘʢʮʠʦʥʝʨʥʦʝ ʦʙʱʝʩʪʚʦ çʄʠʨʘʢʩɹʠʦʌʘʨʤʘè;  

121248, ʛ. ʄʦʩʢʚʘ, ʂʫʪʫʟʦʚʩʢʠʡ ʧʨ-ʪ., ʜ. 12, ʩʪʨ. 2  

 

ʀʉʉʃɽɼʆɺɸʅʀɽ ɺʃʀʗʅʀʗ ʅʆɺʆʁ ʌɸʈʄɸʎɽɺʊʀʏɽʉʂʆʁ 

ʂʆʄʇʆɿʀʎʀʀ 3,3-ɼʀʀʅɼʆʃʀʃʄɽʊɸʅɸ ʅɸ 

ʉʆʆʊʅʆʐɽʅʀɽ ʄɽʊɸɹʆʃʀʊʆɺ 2-ʆʅɽ1/16ȷ-ʆʅɽ1  

ʋ ʄʓʐɽʁ ʉ ʈɸʂʆʄ ʕʅɼʆʄɽʊʈʀʗ 

 

ɸʥʥʦʪʘʮʠʷ: ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʚʳʩʦʢʦʙʠʦʜʦʩʪʫʧʥʦʛʦ 3,3-

ʜʠʠʥʜʦʣʠʣʤʝʪʘʥʘ (ɼʀʄ) ʥʘ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʪʘʙʦʣʠʪʦʚ ʵʩʪʨʦʛʝʥʦʚ ʚ 

ʤʦʯʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʩ ʧʝʨʝʚʠʪʳʤʠ ʦʧʫʭʦʣʷʤʠ ʨʘʢʘ 

ʵʥʜʦʤʝʪʨʠʷ. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʠʟʫʯʘʝʤʘʷ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʘʷ ʢʦʤʧʦʟʠʮʠʷ 

ɼʀʄ ʠʟʤʝʥʷʝʪ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʪʘʙʦʣʠʪʦʚ 2-ʆʅɽ1/16Ŭ-ʆʅɽ1 ʚ 

ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ 2-ʆʅɽ1. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 3,3-ʜʠʠʥʜʦʣʠʣʤʝʪʘʥ (ɼʀʄ), ʤʝʪʘʙʦʣʠʪʳ 

ʵʩʪʨʦʛʝʥʦʚ, ʨʘʢ ʵʥʜʦʤʝʪʨʠʷ, ʜʦʢʣʠʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ: ɺʦ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʜʦʢʘʟʘʥʘ ʚʳʩʦʢʘʷ 

ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʘʷ ʘʢʪʠʚʥʦʩʪʴ 3,3-ʜʠʠʥʜʦʣʠʣʤʝʪʘʥʘ (ɼʀʄ) [2-7]. 

ʉʫʙʩʪʘʥʮʠʷ ɼʀʄ, ʦʜʥʠʤ ʠʟ ʤʝʭʘʥʠʟʤʦʚ ʜʝʡʩʪʚʠʷ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ 

ʵʩʪʨʦʛʝʥʦʚʘʷ ʨʝʛʫʣʷʮʠʷ ï ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʘʛʝʥʪ ʜʣʷ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʦʧʫʭʦʣʝʚʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʵʥʜʦʤʝʪʨʠʷ.  

ʎʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʥʦʚʦʡ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ 

ʢʦʤʧʦʟʠʮʠʠ ɼʀʄ ʥʘ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʪʘʙʦʣʠʪʦʚ ʵʩʪʨʦʛʝʥʦʚ ʚ ʤʦʯʝ ʫ 

ʤʳʰʝʡ ʩ ʨʘʢʦʤ ʵʥʜʦʤʝʪʨʠʷ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ: ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʥʘ 50 ʤʳʰʘʭ 

ʣʠʥʠʠ Balb/c-nude(nu/nu) ʩ ʧʝʨʝʚʠʪʳʤʠ ʢʣʝʪʢʘʤʠ ʨʘʢʘ ʵʥʜʦʤʝʪʨʠʷ. 

ʌʘʨʤʘʮʝʚʪʠʯʝʩʢʘʷ ʢʦʤʧʦʟʠʮʠʷ ʚʚʦʜʠʣʘʩʴ ʞʠʚʦʪʥʳʤ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ ʝʞʝʜʥʝʚʥʦ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦ ʚ 

ʢʦʥʮʝʥʪʨʘʮʠʠ 133 ʤʛ/ʢʛ ʚ ʪʝʯʝʥʠʝ 30 ʜʥʝʡ. ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ 

ʧʦʣʫʯʘʣʘ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʫʶ ʚʦʜʫ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʧʨʝʜʝʣʷʣʠ 

ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʪʘʙʦʣʠʪʦʚ ʵʩʪʨʦʛʝʥʦʚ 2-ʆʅɽ1/16Ŭ-ʆʅɽ1 ʚ ʤʦʯʝ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ, ʤʝʪʦʜʦʤ ʪʚʝʨʜʦʬʘʟʥʦʛʦ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ 

ʘʥʘʣʠʟʘ.  
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ: ʉʦʦʪʥʦʰʝʥʠʝ 2-ʆʅɽ1/16Ŭ-ʆʅɽ1 

ʷʚʣʷʝʪʩʷ ʧʦʜʪʚʝʨʞʜʝʥʥʳʤ ʙʠʦʤʘʨʢʝʨʦʤ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʨʠʩʢʘ ʠ 

ʧʨʦʛʥʦʟʘ ʨʘʟʚʠʪʠʷ ʵʩʪʨʦʛʝʥ-ʟʘʚʠʩʠʤʳʭ ʦʧʫʭʦʣʝʚʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ɼʠʥʘʤʠʢʘ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʪʘʙʦʣʠʪʦʚ ʵʩʪʨʦʛʝʥʦʚ ʫ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʞʠʚʦʪʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ.1: 

 

 
 

ʈʠʩ. 1. ɼʠʥʘʤʠʢʘ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʪʘʙʦʣʠʪʦʚ ʵʩʪʨʦʛʝʥʦʚ 2-ʆʅɽ1/16Ŭ-ʆʅɽ1  

ʚ ʤʦʯʝ ʫ ʤʳʰʝʡ ʣʠʥʠʠ Balb/c-nude(nu/nu) ʩ ʧʝʨʝʚʠʪʳʤ ʨʘʢʦʤ ʵʥʜʦʤʝʪʨʠʷ.  

 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ 

ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʪʘʙʦʣʠʪʦʚ ʵʩʪʨʦʛʝʥʦʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ 

ʫʨʦʚʝʥʴ ʤʝʪʘʙʦʣʠʪʦʚ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ. ʋʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʪʘʙʦʣʠʪʘ 2-ʆʅɽ1 ʚ ʛʨʫʧʧʝ ʤʳʰʝʡ, ʧʦʣʫʯʘʶʱʠʭ 

ɼʀʄ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʟʠʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʷʭ, ʠʤʝʶʱʠʭ ʤʝʩʪʦ ʚ 

ʦʧʫʭʦʣʝʚʦʡ ʪʢʘʥʠ. ʊʘʢ, ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘ ʤʳʰʘʭ ʩ ʧʝʨʝʚʠʪʳʤʠ 

ʢʣʝʪʢʘʤʠ ʨʘʢʘ ʵʥʜʦʤʝʪʨʠʷ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ɼʀʄ ʚʳʟʳʚʘʝʪ 

ʪʦʨʤʦʞʝʥʠʝ ʨʦʩʪʘ ʦʧʫʭʦʣʠ [1]. ɹʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʦʦʪʥʦʰʝʥʠʷ 

ʤʝʪʘʙʦʣʠʪʦʚ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ 

ʤʦʞʝʪ ʦʙʲʷʩʥʷʪʴʩʷ ʵʬʬʝʢʪʘʤʠ ɼʀʄ, ʢʦʪʦʨʳʡ ʩʪʘʣ  

ʚʳʩʦʢʦʙʠʦʜʦʩʪʫʧʥʳʤ. ɸʚʪʦʨʘʤʠ ʚʳʜʝʣʷʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʚʦʟʤʦʞʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ ʪʦʨʤʦʞʝʥʠʷ ʨʦʩʪʘ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ: ʧʨʦʘʧʦʧʪʦʪʠʯʝʩʢʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ, ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʛʝʥʦʚ, ʦʧʦʩʨʝʜʫʶʱʠʭ ʘʥʪʠʘʧʦʧʪʦʪʠʯʝʩʢʠʝ 

ʢʣʝʪʦʯʥʳʝ ʩʦʙʳʪʠʷ, ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʙʝʣʢʦʚ ʢʣʝʪʦʯʥʦʛʦ ʮʠʢʣʘ [2-7]. ʊʘʢ, 

ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ in vitro ʦʜʥʠʤ ʠʟ ʚʦʟʤʦʞʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʠʥʛʠʙʠʨʦʚʘʥʠʷ 

ʨʦʩʪʘ ʢʣʝʪʦʢ ʙʳʣ ʚʳʜʝʣʝʥ ʩʧʦʩʦʙʥʦʩʪʴ ʢʣʝʪʦʢ ʠʥʜʫʮʠʨʦʚʘʪʴ ʘʧʦʧʪʦʟ 

ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ ʨʘʢʘ ʵʥʜʦʤʝʪʨʠʷ [1]. ʇʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʚʳʜʝʣʠʪʴ ʚ ʢʘʯʝʩʪʚʝ 

ʚʦʟʤʦʞʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʜʝʡʩʪʚʠʷ ɼʀʄ ʚ ʦʪʥʦʰʝʥʠʠ ʪʦʨʤʦʞʝʥʠʷ ʨʦʩʪʘ 

ʦʧʫʭʦʣʝʡ ï ʠʟʤʝʥʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʪʘʙʦʣʠʪʦʚ ʵʩʪʨʦʛʝʥʦʚ ʠ 

ʵʩʪʨʦʛʝʥʦʚʦʡ ʨʝʛʫʣʷʮʠʠ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʚʳʨʘʙʦʪʢʠ 2-ʆʅɽ1, 

ʦʪʚʝʯʘʶʱʝʛʦ ʟʘ ʘʥʪʠʧʨʦʣʠʬʝʨʘʪʠʚʥʦʝ ʜʝʡʩʪʚʠʝ. 
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ɺʳʚʦʜʳ: ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʘʷ ʢʦʤʧʦʟʠʮʠʷ ʥʘ ʦʩʥʦʚʝ ɼʀʄ ʠʟʤʝʥʷʝʪ 

ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʪʘʙʦʣʠʪʦʚ 2-ʆʅɽ1/16Ŭ-ʆʅɽ1 ʫ ʤʳʰʝʡ ʩ ʧʝʨʝʚʠʪʳʤ 

ʨʘʢʦʤ ʵʥʜʦʤʝʪʨʠʷ ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ ʘʥʪʠʧʨʦʣʠʬʝʨʘʪʠʚʥʦʛʦ 

ʤʝʪʘʙʦʣʠʪʘ 2-ʆʅɽ1. 
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ʉɽʂʎʀʗ 7. ʌʘʨʤʘʢʦʣʦʛʠʷ, ʬʘʨʤʘʮʠʷ  

 

 
1
ʃʠʧʘʪʦʚ ʗ.ɺ., 

2
ʃʠʧʘʪʦʚʘ ɽ.ʂ. 

1
ʅʘʯʘʣʴʥʠʢ ʦʪʜʝʣʝʥʠʷ ʘʥʝʩʪʝʟʠʦʣʦʛʠʠ-ʨʝʘʥʠʤʘʮʠʠ  

ʄʝʜʠʠʮʥʩʢʦʛʦ ʦʪʨʷʜʘ (ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʛ. ʏʠʪʘ)  

ʌɻʂʋ ç321 ʚʦʝʥʥʳʡ ʢʣʠʥʠʯʝʩʢʠʡ ʛʦʩʧʠʪʘʣʴè ʄʆ ʈʌ; 
2
ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʢʣʠʥʠʯʝʩʢʘʷ ʬʘʨʤʘʢʦʣʦʛʠʷè 

ʄʝʜʠʮʠʥʩʢʦʛʦ ʢʦʣʣʝʜʞʘ ʠʤ. ɹʝʭʪʝʨʝʚʘ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

 

ɺʓɹʆʈ ʆɹʑɽɻʆ ʀʅɻɸʃʗʎʀʆʅʅʆɻʆ ɸʅɽʉʊɽʊʀʂɸ  

ʉ ʇʆɿʀʎʀʀ ɹɽɿʆʇɸʉʅʆʉʊʀ ʀ ʕʂʆʅʆʄʀʏɽʉʂʆʁ ɺʓɻʆɼʓ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʫʯʨʝʞʜʝʥʠʷ ʩʪʘʣʠ 

ʧʦʩʪʫʧʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʥʘʨʢʦʟʥʳʝ ʘʧʧʘʨʘʪʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʦʚʦʜʠʪʴ 

ʦʙʱʫʶ ʠʥʛʘʣʷʮʠʦʥʥʫʶ ʘʥʝʩʪʝʟʠʶ ʧʦ ʧʦʣʫʟʘʢʨʳʪʦʤʫ ʢʦʥʪʫʨʫ ʥʘ ʥʠʟʢʦʤ 

ʧʦʪʦʢʝ ʩʚʝʞʝʡ ʜʳʭʘʪʝʣʴʥʦʡ ʩʤʝʩʠ. ʕʪʦ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ çlow-flowè - 

ʘʥʝʩʪʝʟʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʧʨʠʪʦʢ ʩʚʝʞʝʡ ʛʘʟʦʚʦʡ ʩʤʝʩʠ ʚ ʜʳʭʘʪʝʣʴʥʳʡ 

ʢʦʥʪʫʨ ʤʝʥʴʰʝ ʤʠʥʫʪʥʦʡ ʚʝʥʪʠʣʷʮʠʠ ʣʸʛʢʠʭ. ʆʥʠ ʩʥʘʙʞʝʥʳ 

ʩʧʝʮʠʘʣʴʥʳʤʠ ʪʝʨʤʦʢʦʤʧʝʥʩʠʨʫʶʱʠʤʠ ʠʩʧʘʨʠʪʝʣʷʤʠ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʧʘʨʦʦʙʨʘʟʫʶʱʠʭ ʦʙʱʠʭ ʘʥʝʩʪʝʪʠʢʦʚ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʠʥʛʘʣʷʮʠʦʥʥʳʝ ʘʥʝʩʪʝʪʠʢʠ ʠʤʝʶʪ ʥʝʤʘʣʦ ʦʙʱʠʭ ʩʚʦʡʩʪʚ 

ʠ ʩʭʦʞʝʝ ʚʣʠʷʥʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. ʅʦ ʢʘʢʦʡ ʠʟ ʘʥʝʩʪʝʪʠʢʦʚ 

ʚʳʙʨʘʪʴ ʜʣʷ ʨʘʙʦʪʳ?  

ʉ ʮʝʣʴʶ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩ, ʢʘʢʦʡ ʧʨʝʧʘʨʘʪ ʣʫʯʰʝ ʟʘʢʫʧʘʪʴ ʜʣʷ 

ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʫʯʨʝʞʜʝʥʠʷ, ʩʨʘʚʥʠʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʩʝʚʦʬʣʫʨʘʥ, ʜʝʩʬʣʫʨʘʥ ʠ ʠʟʦʬʣʫʨʘʥ. ʉʨʘʚʥʠʚʘʪʴ ʙʫʜʝʤ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʢʨʠʪʝʨʠʷʤ: ʪʝʭʥʠʯʝʩʢʠʝ 

ʘʩʧʝʢʪʳ ʧʨʠʤʝʥʝʥʠʷ (ʩʧʝʮʠʘʣʴʥʘʷ ʘʧʧʘʨʘʪʫʨʘ, ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ 

ʧʝʨʩʦʥʘʣ ʠ ʜʨ.), ʙʳʩʪʨʦʪʘ ʠʥʜʫʢʮʠʠ ʠ ʩʢʦʨʦʩʪʴ ʧʨʦʙʫʞʜʝʥʠʷ ʧʦʩʣʝ 

ʘʥʝʩʪʝʟʠʠ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʣʷ ʧʘʮʠʝʥʪʘ ʠ ʧʝʨʩʦʥʘʣʘ ʦʧʝʨʘʮʠʦʥʥʦʡ, 

ʩʪʦʠʤʦʩʪʴ ʧʨʝʧʘʨʘʪʘ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʧʨʠʤʝʥʝʥʠʷ. ɺʩʝ ʪʨʠ ʧʨʝʧʘʨʘʪʘ ʪʨʝʙʫʶʪ 

ʜʣʷ ʨʘʙʦʪʳ ʩʧʝʮʠʘʣʴʥʳʡ ʥʘʨʢʦʟʥʳʡ ʘʧʧʘʨʘʪ, ʨʘʙʦʪʘʶʱʠʡ ʧʦ 

ʧʦʣʫʟʘʢʨʳʪʦʤʫ ʠʣʠ ʟʘʢʨʳʪʦʤʫ ʢʦʥʪʫʨʫ [5,6]. ɺ ʩʦʩʪʘʚʝ ʢʦʥʪʫʨʘ ʜʦʣʞʝʥ 

ʙʳʪʴ ʘʜʩʦʨʙʝʨ-ʧʦʛʣʦʪʠʪʝʣʴ. ɺ ʢʘʯʝʩʪʚʝ ʘʜʩʦʨʙʝʥʪʘ ʧʨʠʤʝʥʷʝʪʩʷ, 

ʥʘʧʨʠʤʝʨ, ʥʘʪʨʦʥʥʘʷ ʠʟʚʝʩʪʴ. ʆʥʘ ʪʨʝʙʫʝʪ ʟʘʤʝʥʳ ʚ ʩʨʝʜʥʝʤ ʨʘʟ ʚ 

ʥʝʜʝʣʶ [6], ʥʦ ʤʦʞʝʪ ʠ ʯʘʱʝ, ʝʩʣʠ ʘʧʧʘʨʘʪ ʨʘʙʦʪʘʝʪ ʜʦʣʛʦ. ʂʨʠʪʝʨʠʡ ʝʸ 

ʟʘʤʝʥʳ ï ʠʟʤʝʥʝʥʠʝ ʮʚʝʪʘ ʠʥʜʠʢʘʪʦʨʘ ʫ 50-70% ʦʙʲʸʤʘ. ɼʣʷ ʢʘʞʜʦʛʦ 

ʧʨʝʧʘʨʘʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʚʦʡ ʪʠʧ ʠʩʧʘʨʠʪʝʣʷ. ʅʝʣʴʟʷ ʧʨʠʤʝʥʷʪʴ 

ʧʨʝʧʘʨʘʪ ʠʟ ʠʩʧʘʨʠʪʝʣʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʜʨʫʛʦʛʦ ʘʥʝʩʪʝʪʠʢʘ. ɺ 

ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʜʦʨʦʞʝ ʚʩʝʛʦ ʦʙʦʡʜʸʪʩʷ ʜʝʩʬʣʫʨʘʥ [3]: ʥʝʦʙʭʦʜʠʤ 

ʩʧʝʮʠʘʣʴʥʳʡ ʠʩʧʘʨʠʪʝʣʴ, ʢʦʪʦʨʳʡ ʢʦʤʧʝʥʩʠʨʫʝʪ ʠʟʤʝʥʝʥʠʷ ʥʝ ʪʦʣʴʢʦ 

ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʥʦ ʠ ʜʘʚʣʝʥʠʷ. ʀʥʘʯʝ ʧʨʦʩʪʦ 
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ʥʝʚʦʟʤʦʞʥʦ ʨʘʙʦʪʘʪʴ, ʜʝʩʬʣʫʨʘʥ ʥʘ ʚʳʩʦʪʝ ʫʨʦʚʥʷ ʤʦʨʷ ʤʛʥʦʚʝʥʥʦ 

ʠʩʧʘʨʷʝʪʩʷ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʅʦ ʪʨʫʜʥʦʩʪʠ ʩʦ ʩʪʦʠʤʦʩʪʴʶ 

ʠʩʧʘʨʠʪʝʣʝʡ ʧʨʝʦʜʦʣʝʚʘʶʪ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʘʥʝʩʪʝʪʠʢʦʚ, ʚʳʜʘʚʘʷ ʠʭ ʚ 

ʣʠʟʠʥʛ ʩ ʫʩʣʦʚʠʝʤ, ʯʪʦ ʫ ʥʠʭ ʙʫʜʫʪ ʟʘʢʫʧʘʪʴʩʷ ʧʨʝʧʘʨʘʪʳ. ɺ ʩʨʝʜʥʝʤ 

ʠʩʧʘʨʠʪʝʣʴ ʩʪʦʠʪ ʦʢʦʣʦ 7000 ʝʚʨʦ. 

ʊʘʢʞʝ ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ʦʪʚʦʜʢʠ 

ʦʪʨʘʙʦʪʘʥʥʦʡ ʛʘʟʦʚʦʡ ʩʤʝʩʠ ʚ ʦʧʝʨʘʮʠʦʥʥʦʡ. ʀ ʥʝ ʩʣʝʜʫʝʪ ʟʘʙʳʚʘʪʴ, 

ʯʪʦ ʥʘʨʢʦʟʥʳʝ ʘʧʧʘʨʘʪʳ ʥʫʞʜʘʶʪʩʷ ʚ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʦʤ 

ʛʘʨʘʥʪʠʡʥʦʤ ʪʝʭʥʠʯʝʩʢʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ ʠ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʡ ʧʦʚʝʨʢʝ! 

ɺʩʝ ʪʨʠ ʧʨʝʧʘʨʘʪʘ ʜʦʣʞʝʥ ʧʨʠʤʝʥʷʪʴ ʪʦʣʴʢʦ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ 

ʧʝʨʩʦʥʘʣ [6]! 

ɺʳʚʦʜ: ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘʠʤʝʥʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʝʥ 

ʜʝʩʬʣʫʨʘʥ, ʢʘʢ ʪʨʝʙʫʶʱʠʡ ʙʦʣʝʝ ʩʣʦʞʥʦʛʦ (ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʦʨʦʛʦʛʦ) 

ʠʩʧʘʨʠʪʝʣʷ.   

ɹʳʩʪʨʦʪʘ ʠʥʜʫʢʮʠʠ ʠ ʩʢʦʨʦʩʪʴ ʧʨʦʙʫʞʜʝʥʠʷ ʧʦʩʣʝ ʘʥʝʩʪʝʟʠʠ. 

ʀʥʜʫʢʮʠʶ ʘʥʝʩʪʝʟʠʠ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʚʩʝʤʠ ʪʨʝʤʷ ʧʨʝʧʘʨʘʪʘʤʠ. 

ɼʝʩʬʣʫʨʘʥ, ʢ ʩʦʞʘʣʝʥʠʶ, ʠʤʝʝʪ ʥʝʧʨʠʷʪʥʳʡ ʟʘʧʘʭ ʠ ʤʦʞʝʪ ʚʳʟʚʘʪʴ 

ʣʘʨʠʥʛʦʩʧʘʟʤ [3]. ʇʦ ʩʢʦʨʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʷ ʵʬʬʝʢʪʘ ʩʣʝʜʫʝʪ 

ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʪʘʢʦʡ ʧʦʢʘʟʘʪʝʣʴ, ʢʘʢ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʢʨʦʚʴ/ʛʘʟ (ɔ ʢ/ʛ). ʵʪʦ ʦʪʥʦʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʥʝʩʪʝʪʠʢʘ ʚ ʜʚʫʭ ʬʘʟʘʭ ʚ 

ʨʘʚʥʦʚʝʩʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʈʘʚʥʦʚʝʩʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʦʩʪʦʷʥʠʝ, 

ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʜʠʥʘʢʦʚʳʤ ʧʘʨʮʠʘʣʴʥʳʤ ʜʘʚʣʝʥʠʝʤ ʚ ʦʙʝʠʭ 

ʬʘʟʘʭ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʩʝʚʦʬʣʫʨʘʥʘ ɔ ʢ/ʛ = 0,65 [2,5]. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʧʨʠ 

ʨʘʚʥʦʚʝʩʥʦʤ ʩʦʩʪʦʷʥʠʠ 1 ʤʣ ʢʨʦʚʠ ʩʦʜʝʨʞʠʪ 0,65 ʦʪ ʪʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʩʝʚʦʬʣʫʨʘʥʘ, ʢʦʪʦʨʦʝ ʥʘʭʦʜʠʪʩʷ ʚ 1 ʤʣ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʛʘʟʘ. ʏʝʤ ʙʦʣʴʰʝ 

ɔ ʢ/ʛ, ʪʝʤ ʙʦʣʴʰʝ ʘʥʝʩʪʝʪʠʢʘ ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ ʢʨʦʚʠ, ʪʝʤ ʤʝʜʣʝʥʥʝʝ 

ʜʦʩʪʠʛʘʝʪʩʷ ʨʘʚʥʦʚʝʩʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʝʞʜʫ ʘʣʴʚʝʦʣʷʨʥʳʤ ʛʘʟʦʤ ʠ 

ʚʜʳʭʘʝʤʦʡ ʛʘʟʦʚʦʡ ʩʤʝʩʴʶ, ʪʝʤ ʤʝʜʣʝʥʥʝʝ ʠʥʜʫʢʮʠʷ ʠ ʧʨʦʙʫʞʜʝʥʠʝ 

ʧʦʩʣʝ ʘʥʝʩʪʝʟʠʠ. ʋ ʩʝʚʦʬʣʫʨʘʥʘ  ɔ ʢ/ʛ = 0,65 [2]; ʫ ʠʟʦʬʣʫʨʘʥʘ ɔ ʢ/ʛ = 1,4 

[4]; ʫ ʜʝʩʬʣʫʨʘʥʘ ɔ ʢ/ʛ = 0,42 [3]. 

ɺʳʚʦʜ: ʥʘʠʙʦʣʝʝ çʙʳʩʪʨʳʤè ʘʥʝʩʪʝʪʠʢʦʤ ʷʚʣʷʝʪʩʷ ʜʝʩʬʣʫʨʘʥ. ʅʦ 

ʜʣʷ ʠʥʛʘʣʷʮʠʦʥʥʦʡ ʠʥʜʫʢʮʠʠ ʣʫʯʰʝ ʙʨʘʪʴ ʩʝʚʦʬʣʫʨʘʥ, ʪʘʢ ʢʘʢ ʝʩʪʴ ʫ 

ʥʝʛʦ ʦʩʦʙʝʥʥʦʩʪʴ ï ʦʥ ʥʝ ʠʤʝʝʪ ʨʝʟʢʦʛʦ ʟʘʧʘʭʘ ʠ ʥʝ ʨʘʟʜʨʘʞʘʝʪ 

ʜʳʭʘʪʝʣʴʥʳʝ ʧʫʪʠ. 

ɹʝʟʦʧʘʩʥʦʩʪʴ ʜʣʷ ʧʘʮʠʝʥʪʘ ʠ ʧʝʨʩʦʥʘʣʘ ʦʧʝʨʘʮʠʦʥʥʦʡ. ɺʩʝ ʪʨʠ 

ʘʥʝʩʪʝʪʠʢʘ ʜʦʩʪʘʪʦʯʥʦ ʙʝʟʦʧʘʩʥʳ ʠ ʠʤʝʶʪ ʩʭʦʞʠʝ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʷ ʢ 

ʧʨʠʤʝʥʝʥʠʶ. ʕʪʦ ʪʷʞʸʣʘʷ ʛʠʧʦʚʦʣʝʤʠʷ (ʦʩʦʙʝʥʥʦ ʧʨʠ ʢʨʦʚʦʧʦʪʝʨʝ), 

ʚʳʩʦʢʠʡ ʨʠʩʢ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʡ ʛʠʧʝʨʪʝʨʤʠʠ ʠ ʚʥʫʪʨʠʯʝʨʝʧʥʘʷ 

ʛʠʧʝʨʪʝʥʟʠʷ. 

ɺ ʧʨʦʮʝʩʩʝ ʙʠʦʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʝʚʦʬʣʫʨʘʥʘ ʥʘʙʣʶʜʘʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʦʥʦʚ ʬʪʦʨʘ ʚ ʢʨʦʚʠ, ʦʜʥʘʢʦ ʥʝ ʫʜʘʣʦʩʴ 

ʧʦʣʫʯʠʪʴ ʫʙʝʜʠʪʝʣʴʥʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʚʣʠʷʥʠʷ ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʥʘ ʯʘʩʪʦʪʫ 

ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʧʦʩʣʝ ʘʥʝʩʪʝʟʠʠ. ʉʝʚʦʬʣʫʨʘʥ ʧʦʩʣʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦ ʱʝʣʦʯʥʳʤ ʘʜʩʦʨʙʝʥʪʦʤ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 
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ʥʝʬʨʦʪʦʢʩʠʯʥʦʛʦ ʚʝʱʝʩʪʚʘ ɸ [2]. ʅʦ ʪʘʢʞʝ ʥʝ ʫʜʘʣʦʩʴ ʧʦʣʫʯʠʪʴ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʩʚʷʟʠ ʩʝʚʦʬʣʫʨʘʥʦʚʦʡ ʘʥʝʩʪʝʟʠʠʠ ʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʡ 

ʜʠʩʬʫʥʢʮʠʠ ʧʦʯʝʢ. ʇʨʦʙʣʝʤʫ ʚʦʟʛʦʨʘʥʠʷ ʘʜʩʦʨʙʝʥʪʘ ʠ ʦʙʨʘʟʦʚʘʥʠʷ 

ʬʪʦʨʠʩʪʦʛʦ ʚʦʜʦʨʦʜʘ ʩʦʟʜʘʪʝʣʠ ʩʝʚʦʬʣʫʨʘʥʘ ʨʝʰʠʣʠ ʧʫʪʸʤ ʜʦʙʘʚʣʝʥʠʷ 

ʚʦʜʳ ʠ ʧʨʠʤʝʥʝʥʠʷ ʧʣʘʩʪʠʢʦʚʳʭ ʬʣʘʢʦʥʦʚ [5]. 

ɼʝʩʬʣʫʨʘʥ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʦʪʨʘʚʣʝʥʠʝ ʫʛʘʨʥʳʤ ʛʘʟʦʤ, ʪʨʫʜʥʦ 

ʜʠʘʛʥʦʩʪʠʨʫʝʤʦʝ ʚ ʫʩʣʦʚʠʷʭ ʦʙʱʝʡ ʘʥʝʩʪʝʟʠʠ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʝʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʩʫʭʠʤ ʘʜʩʦʨʙʝʥʪʦʤ [3]. 

ʀʟʦʬʣʫʨʘʥ ʚ ʧʨʦʮʝʩʩʝ ʤʝʪʘʙʦʣʠʟʤʘ ʦʙʨʘʟʫʝʪ ʪʨʠʬʪʦʨʫʢʩʫʩʥʫʶ 

ʢʠʩʣʦʪʫ, ʥʦ ʪʘʢʞʝ ʥʝ ʜʦʢʘʟʘʥ ʪʦʢʩʠʯʥʳʡ ʵʬʬʝʢʪ ʜʘʞʝ ʧʦʩʣʝ ʜʣʠʪʝʣʴʥʳʭ 

ʘʥʝʩʪʝʟʠʡ ʠ ʩʝʜʘʮʠʡ ʚ ʦʪʜʝʣʝʥʠʠ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʘʧʠʠ[4,5.6]. 

ɺʳʚʦʜ: ʚʩʝ ʪʨʠ ʘʥʝʩʪʝʪʠʢʘ ʙʝʟʦʧʘʩʥʳ ʚ ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ ʧʨʠ 

ʛʨʘʤʦʪʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ʅʦ ʵʪʦ ʥʝ ʦʩʚʦʙʦʞʜʘʝʪ ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ 

ʙʦʣʴʥʠʯʥʳʭ ʟʜʘʥʠʡ ʦʪ ʫʩʪʘʥʦʚʢʠ ʩʠʩʪʝʤ ʚʝʥʪʠʣʷʮʠʠ ʚ ʦʧʝʨʘʮʠʦʥʥʳʭ!  

ʉʪʦʠʤʦʩʪʴ. ʉʝʚʦʬʣʫʨʘʥ, ʪʦʨʛʦʚʘʷ ʤʘʨʢʘ ʉʝʚʦʨʘʥ, ʩʨʝʜʥʷʷ ʮʝʥʘ 1 

ʬʣʘʢʦʥʘ 250 ʤʣ 8 148 ʨʫʙʣʝʡ 62 ʢʦʧʝʡʢʠ 

(http://www.pharmindex.ru/sevoran.html). ʀʟʦʬʣʫʨʘʥ (ʬʦʨʘʥ, ʘʝʨʨʘʥ), 

ʩʨʝʜʥʷʷ ʮʝʥʘ 2750 ʨʫʙʣʝʡ 00 ʢʦʧʝʝʢ ʟʘ ʬʣʘʢʦʥ ʸʤʢʦʩʪʴʶ 100 ʤʣ  ʧʦ 

ʩʦʩʪʦʷʥʠʶ ʥʘ 10 ʤʘʷ 2015 ʛ. 

(http://www.aptekamos.ru/apteka/price.html?id=49025). ɼʝʩʬʣʫʨʘʥ 

(ʩʫʧʨʘʥ), ʮʝʥʘ 1 ʬʣʘʢʦʥʘ ʧʦ 240 ʤʣ. 7645 ʨʫʙ. 40 ʢʦʧ [1]. ʎʝʥʘ 1 ʤʣ:  

ʩʝʚʦʬʣʫʨʘʥ 32 ʨ. 59 ʢʦʧ.; ʠʟʦʬʣʫʨʘʥ 27 ʨ. 50 ʢʦʧ.; ʜʝʩʬʣʫʨʘʥ  31 ʨʫʙ. 86 

ʢʦʧ. ʇʦʢʘ ʩʘʤʳʡ ʜʝʰʸʚʳʡ ʧʨʝʧʘʨʘʪ ʠʟʦʬʣʫʨʘʥ. ʅʦ, ʤʦʞʝʪ ʙʳʪʴ, ʝʛʦ 

ʧʦʪʨʝʙʫʝʪʩʷ ʪʘʢ ʤʥʦʛʦ, ʯʪʦ ʩʪʦʠʤʦʩʪʴ ʘʥʝʩʪʝʟʠʠ ʚʳʨʘʩʪʝʪ ʚ ʨʘʟʳ? 

ʆʙʩʫʜʠʤ ʨʘʩʭʦʜ ʧʨʝʧʘʨʘʪʘ ʥʘ ʘʥʝʩʪʝʟʠʶ. ɸʣʴʚʝʦʣʷʨʥʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ, ʚʳʟʳʚʘʶʱʘʷ ʩʦʩʪʦʷʥʠʝ ʘʥʝʩʪʝʟʠʠ, ʩʦʩʪʘʚʣʷʝʪ 1,3 

ʤʠʥʠʤʘʣʴʥʦʡ ʘʣʴʚʝʦʣʷʨʥʦʡ ʠ ʨʘʚʥʘ ʫ ʩʝʚʦʬʣʫʨʘʥʘ 2,6 %; ʫ ʠʟʦʬʣʫʨʘʥʘ 

1,56 %, ʫ ʜʝʩʬʣʫʨʘʥʘ 7,8 %. ʌʦʨʤʫʣʘ ʜʣʷ ʨʘʩʯʸʪʘ ʩʪʦʠʤʦʩʪʠ 

ʠʥʛʘʣʷʮʠʦʥʥʦʡ ʘʥʝʩʪʝʟʠʠ [1]: 

ʉʪʦʠʤʦʩʪʴ (ʨʫʙ)=ʢʦʥʮʝʥʪʨʘʮʠʷ ʛʘʟʘ (Fd%)*ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ 

ʩʚʝʞʝʛʦ ʛʘʟʘ (ʣ/ʤʠʥ)*ʩʪʦʠʤʦʩʪʴ ʘʥʝʩʪʝʪʠʢʘ (ʨʫʙ./ʤʣ)*ʂ, ʛʜʝ  

 

ʂ= 
ɼʣʠʪʝʣʴʥʦʩʪʴ ʠʥʛʘʣʷʮʠʠȟʤʠʥzʤʦʣʝʢʫʣʷʨʥʫʶ ʤʘʩʩʫ ʛʨʘʤʤ

ʌʘʢʪʦʨ ʫʯʸʪʘ ʤʦʣʷʨʥʦʛʦ ʦʙʲʸʤʘ ʛʘʟʘ ʧʨʠ Áʉ ʧzʣʦʪʥʦʩʪʴ 
ʛʨʘʤʤ

ʤʣ

 

 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʠʥʛʘʣʷʮʠʠ ʧʨʠʤʝʤ ʟʘ 60 ʤʠʥ, ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ï 2 

ʣ/ʤʠʥ. ʉʪʦʠʤʦʩʪʴ ʧʨʝʧʘʨʘʪʦʚ ʫʞʝ ʧʦʜʩʯʠʪʘʥʘ, ʧʦʣʫʯʠʤ ʦʩʥʦʚʥʳʝ 

ʩʧʨʘʚʦʯʥʳʝ ʜʘʥʥʳʝ. ʉʝʚʦʬʣʫʨʘʥ - ʧʣʦʪʥʦʩʪʴ 1,525, ʤʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ 

200,05; ʜʝʩʬʣʫʨʘʥ ï ʧʣʦʪʥʦʩʪʴ 1,425, ʤʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ 168,0; 

ʠʟʦʬʣʫʨʘʥ ï ʧʣʦʪʥʦʩʪʴ 1,5, ʤʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ 184,5. 

ʇʨʠʩʪʫʧʠʤ ʢ ʨʘʩʯʸʪʘʤ: ʉʝʚʦʬʣʫʨʘʥ ʂ = 60*200,05/2412*1,525 = 

12003/3678,3 = 3,26, ʩʪʦʠʤʦʩʪʴ 2,6*2*32,59*3,26=552,47 ʨʫʙʣʷ ʟʘ 1 ʯʘʩ 

ʘʥʝʩʪʝʟʠʠ. ɼʝʩʬʣʫʨʘʥ ʂ = 60*168,0/2412*1,425 = 10080/3437,1 = 2,93; 

ʩʪʦʠʤʦʩʪʴ 7,8*2*31,86*2,93 = 1456 ʨʫʙ. 26 ʢʦʧ.  ʟʘ 1 ʯʘʩ ʘʥʝʩʪʝʟʠʠ. 

(http:/www.pharmindex.ru/sevoran.html)
http://www.aptekamos.ru/apteka/price.html?id=49025
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ʀʟʦʬʣʫʨʘʥ ʂ = 60*184,5/2412*1,5 = 11070/3618=3,06; ʩʪʦʠʤʦʩʪʴ 

1,56*2*27,5*3,06 = 262 ʨʫʙ. 55 ʢʦʧ. 

ɺʳʚʦʜ: ʚ ʥʦʤʠʥʘʮʠʠ çʩʪʦʠʤʦʩʪʴè ʦʜʥʦʟʥʘʯʥʦ ʧʦʙʝʜʠʣ ʠʟʦʬʣʫʨʘʥ.  

ʆʙʱʠʝ ʚʳʚʦʜʳ: ʝʩʣʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ, ʤʦʞʥʦ ʧʦʢʫʧʘʪʴ 

ʜʚʘ ʘʥʝʩʪʝʪʠʢʘ. ɽʩʣʠ ʪʨʠ, ʪʦ ʚʦʟʥʠʢʘʶʪ ʪʨʫʜʥʦʩʪʠ ï ʢ ʥʘʨʢʦʟʥʦʤʫ 

ʘʧʧʘʨʘʪʫ ʙʦʣʴʰʝ ʜʚʫʭ ʠʩʧʘʨʠʪʝʣʝʡ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʝ ʢʨʝʧʠʪʩʷ, ʧʨʠʜʸʪʩʷ 

ʧʝʨʝʩʪʘʚʣʷʪʴ ʠʭ. ʕʪʦ ʥʝ ʩʣʦʞʥʦ, ʥʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʣʦʤʢʘʤ ʘʧʧʘʨʘʪʫʨʳ. 

ɼʣʷ ʠʥʜʫʢʮʠʠ ʠʥʛʘʣʷʮʠʦʥʥʦʡ ʘʥʝʩʪʝʟʠʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʝʚʦʬʣʫʨʘʥ, ʜʣʷ 

ʧʦʜʜʝʨʞʘʥʠʷ ʘʥʝʩʪʝʟʠʠ ʜʦ 60 ʤʠʥʫʪ ï ʜʝʩʬʣʫʨʘʥ, ʜʣʷ ʜʣʠʪʝʣʴʥʳʭ 

ʘʥʝʩʪʝʟʠʡ ï ʠʟʦʬʣʫʨʘʥ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʧʨʦʙʫʞʜʝʥʠʝ ʚʩʸ ʨʘʚʥʦ 

ʙʫʜʝʪ ʜʦʣʛʠʤ ʠʟ-ʟʘ ʥʘʨʢʦʪʠʯʝʩʢʠʭ ʘʥʘʣʴʛʝʪʠʢʦʚ ʠ ʤʠʦʨʝʣʘʢʩʘʥʪʦʚ, 

ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʥʝʤʘʣʦ ʚ ʦʨʛʘʥʠʟʤʝ ʢ ʤʦʤʝʥʪʫ ʦʢʦʥʯʘʥʠʷ ʘʥʝʩʪʝʟʠʠ. ʋ 

ʢʘʞʜʦʛʦ ʧʨʝʧʘʨʘʪʘ ʝʩʪʴ ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ, ʠ ʚʨʘʯ ʥʝ ʜʦʣʞʝʥ 

ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʪʦʣʴʢʦ ʥʘ  ʝʛʦ ʩʪʦʠʤʦʩʪʴ. 

 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɹʝʣʦʫʩʦʚ ɼ.ʖ., ɸʬʘʥʘʩʴʝʚ ɽ.ɺ., ɽʬʨʝʤʦʚʘ ɽ.ɸ. ʉʨʘʚʥʠʪʝʣʴʥʘʷ 
ʦʮʝʥʢʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʠʥʛʘʣʷʮʠʦʥʥʳʭ ʘʥʝʩʪʝʪʠʢʦʚ. ʂʘʯʝʩʪʚʝʥʥʘʷ ʢʣʠʥʠʯʝʩʢʘʷ ʧʨʘʢʪʠʢʘ, 

ˉ2 ʟʘ 2014 ʛ. 

2. ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʤʝʜʠʮʠʥʩʢʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ 

ʧʨʝʧʘʨʘʪʘ ʉʝʚʦʨʘʥ; 

3. ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʤʝʜʠʮʠʥʩʢʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ 

ʧʨʝʧʘʨʘʪʘ ʉʫʧʨʘʥ; 

4. ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʤʝʜʠʮʠʥʩʢʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ 

ʧʨʝʧʘʨʘʪʘ ʀʟʦʬʣʫʨʘʥ; 

5. ɼʞ. ʕʜʚʘʨʜ ʄʦʨʛʘʥ-ʤʣ., ʄʵʛʠʜ ʉ. ʄʠʭʘʠʣ, ʄʘʡʢʣ ɼʞ. ʄʘʨʨʠ 

ʂʣʠʥʠʯʝʩʢʘʷ ʘʥʝʩʪʝʟʠʦʣʦʛʠʷ: ʢʥʠʛʘ 1-ʷ / ʀʟʜ. 4-ʝ, ʠʩʧʨ. ï ʇʝʨ. ʩ 

ʘʥʛʣ. ï ʄ.: ʀʟʜʘʪʝʣʴʩʪʚʦ ɹʀʅʆʄ, 2011. ï 400 ʩ., ʠʣ. 

6. ɸʥʝʩʪʝʟʠʦʣʦʛʠʷ / ʧʦʜ ʨʝʜ. ʈʘʡʥʝʨʘ ʐʝʬʝʨʘ, ʄʘʪʠʘʩʘ ʕʙʝʨʭʘʨʜʪʘ; 
ʧʝʨ. ʩ ʥʝʤ. ʧʦʜ ʨʝʜ. ʆ.ɸ. ɼʦʣʠʥʦʡ. ï ʄ.: ɻʕʆʊɸʈ-ʄʝʜʠʘ, 2009. ï 
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ʉɽʂʎʀʗ 8. ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʥʘʫʢʠ 

 

 

ʋɼʂ 632.937(574.51) 

ʉʝʡʪʢʘʣʠ ʅ., ɸʜʠʣʭʘʥʢʳʟʳ ɸ., ʂʫʙʝʥʢʫʣʦʚ ʂ., ʉʘʛʠʪʦʚ ɸ.ʆ., 

ʉʣʷʤʦʚʘ ʅ.ɼ., ʋʩʧʘʥʦʚ ɸ.ʄ., ɼʫʡʩʝʤʙʝʢʦʚ ɹ.ɸ.  

ʊʆʆ çʂʘʟʘʭʩʢʠʡ ʅʀʀ ʟʘʱʠʪʳ ʠ ʢʘʨʘʥʪʠʥʘ ʨʘʩʪʝʥʠʡè,  

ʛ. ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ, nukesh127@mail.ru 

 

ɺʓʗɺʃɽʅʀɽ ɸʂʊʀɺʅʓʍ ɺʀɼʆɺ ʕʅʊʆʄʆʇɸʊʆɻɽʅʅʓʍ 

ʄʀʂʈʆʆʈɻɸʅʀɿʄʆɺ, ʆʉʋʑɽʉʊɺʃʗʖʑʀʍ 

ɹʀʆʃʆɻʀʏɽʉʂʀʁ ʂʆʅʊʈʆʃʔ ʅɸɼ ɺʈɽɼʀʊɽʃʗʄʀ  

ɺ ɼɾʋʅɻɸʈʉʂʆʄ ɸʃɸʊɸʋ 

   

 ɺ ɼʞʫʥʛʘʨʩʢʦʤ ɸʣʘʪʘʫ, ʢʘʢ ʥʠʛʜʝ ʚ ʤʠʨʝ, ʠʤʝʶʪʩʷ ʙʦʣʴʰʠʝ 

ʧʣʦʱʘʜʠ ʜʠʢʦʡ ʷʙʣʦʥʠ (ʙʦʣʝʝ 10 ʪʳʩ. ʛʘ) ʩʦ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʙʣʘʛʦʧʦʣʫʯʥʦʡ ʵʢʦʣʦʛʠʝʡ. ɻʦʚʦʨʷ ʦ ʩʦʭʨʘʥʝʥʠʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, 

ʩʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʥʘʩʝʢʦʤʳʝ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʷʚʣʷʶʪʩʷ 

ʥʝʧʨʝʤʝʥʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʣʝʩʥʦʛʦ ʙʠʦʮʝʥʦʟʘ ʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʤʦʛʫʪ ʥʘʥʝʩʪʠ ʦʛʨʦʤʥʳʡ ʫʱʝʨʙ. ɼʠʢʠʝ ʷʙʣʦʥʥʠʢʠ ʚ ʛʦʨʘʭ 

ʷʚʣʷʶʪʩʷ ʧʦʩʪʦʷʥʥʳʤʠ ʦʯʘʛʘʤʠ ʨʘʟʤʥʦʞʝʥʠʷ ʚʨʝʜʠʪʝʣʝʡ. ʇʨʠʤʝʨʦʤ 

ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʥʘʰʝʩʪʚʠʝ ʷʙʣʦʥʥʦʡ ʤʦʣʠ ʥʘ ʷʙʣʦʥʝʚʳʝ ʣʝʩʘ 

ɼʞʫʥʛʘʨʩʢʦʛʦ ɸʣʘʪʘʫ ʚ 2000-2004 ʛʛ., ʯʪʦ ʧʨʠʚʝʣʦ ʣʝʩ ʢ ʙʦʣʴʰʠʤ 

ʦʧʫʩʪʦʰʝʥʠʷʤ ï ʤʘʩʩʦʚʦʡ ʛʠʙʝʣʠ ʜʝʨʝʚʴʝʚ ʜʠʢʦʡ ʷʙʣʦʥʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʥʘ ʩʝʛʦʜʥʷ 20-25% ʜʝʨʝʚʴʝʚ ʧʦʛʠʙʣʠ ʠʣʠ ʥʘʭʦʜʷʪʩʷ ʚ ʩʠʣʴʥʦ-

ʦʩʣʘʙʣʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʅʘ ʙʦʨʴʙʫ ʩ ʚʨʝʜʠʪʝʣʷʤʠ (ʧʫʪʝʤ 

ʘʚʠʘʦʙʨʘʙʦʪʢʠ) ʧʦʜ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʤ ʨʫʢʦʚʦʜʩʪʚʦʤ ʀʥʩʪʠʪʫʪʘ ʚ 

2003-2005 ʛʛ. ʙʳʣʠ ʟʘʪʨʘʯʝʥʳ 168 ʤʣʥ. ʪʝʥʛʝ ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ. ʇʦ 

ʥʘʰʠʤ ʥʘʙʣʶʜʝʥʠʷʤ, ʚ 2010-2011 ʛʛ. ʤʘʩʩʦʚʘʷ ʚʩʧʳʰʢʘ ʷʙʣʦʥʥʦʡ ʤʦʣʠ 

ʠʤʝʣʘ ʤʝʩʪʦ ʚ ɿʘʠʣʠʡʩʢʦʤ ɸʣʘʪʘʫ. 

 ʕʬʬʝʢʪʠʚʥʘʷ ʟʘʱʠʪʘ ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʝʦʙʭʦʜʠʤʳʭ 

ʫʩʣʦʚʠʡ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. ʆʩʦʙʦ ʦʧʘʩʥʳʝ ʚʨʝʜʥʳʝ ʦʨʛʘʥʠʟʤʳ ʩʧʦʩʦʙʥʳ 

ʧʨʠʯʠʥʠʪʴ ʛʨʦʤʘʜʥʳʡ ʫʱʝʨʙ ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ 

ʩʣʫʞʙʳ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʟʘ 2000-2007 ʛʛ. ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʙʲʝʤʳ 

ʭʠʤʠʯʝʩʢʠʭ ʦʙʨʘʙʦʪʦʢ ʧʨʦʪʠʚ ʥʠʭ ʩʦʩʪʘʚʣʷʶʪ ʦʪ 91,3% ʜʦ 99,1% ʦʪ 

ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʨʦʚʦʜʠʤʳʭ ʧʨʦʪʠʚ ʚʩʝʭ ʚʠʜʦʚ 

ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 

 ʉʦʩʪʦʷʥʠʝ ʧʦʩʝʚʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʣʝʩʦʚ ʠ ʩʘʜʦʚʦ-

ʧʘʨʢʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʯʘʩʪʦ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ 

ʬʠʪʦʩʘʥʠʪʘʨʠʠ ʠ ʚʳʥʫʞʜʘʝʪ ʝʞʝʛʦʜʥʦ ʧʨʦʚʦʜʠʪʴ ʟʘʱʠʪʥʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ ʥʘ ʙʦʣʴʰʠʭ ʧʣʦʱʘʜʷʭ. ɺ ʩʚʷʟʠ ʩ ʫʭʫʜʰʝʥʠʝʤ ʵʢʦʣʦʛʠʠ ʠ 

ʧʨʦʙʣʝʤʦʡ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ 
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ʟʘʱʠʪʝ ʨʘʩʪʝʥʠʡ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʠ ʚʘʞʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʟʘʜʘʯʝʡ. 

 ɺ 2012 ʛ. ʥʘʤʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʤʘʨʰʨʫʪʥʳʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʚ 

ʧʨʝʜʛʦʨʴʷʭ ɿʘʠʣʠʡʩʢʦʛʦ ʠ ɼʞʫʥʛʘʨʩʢʦʛʦ ɸʣʘʪʘʫ ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɹʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʙʦʣʝʝ 100 ʧʦʛʠʙʰʠʭ ʥʘʩʝʢʦʤʳʭ ʩ ʧʨʠʟʥʘʢʘʤʠ ʤʠʢʦʟʘ 

ʠ 22 ʦʙʨʘʟʮʘ ʩ ʧʨʠʟʥʘʢʘʤʠ ʙʘʢʪʝʨʠʦʟʘ. ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʚʳʜʝʣʝʥʠʝ 

ʠʟʦʣʷʪʦʚ ʚ ʯʠʩʪʫʶ ʢʫʣʴʪʫʨʫ ʥʘ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ çɸè ʠ ʉʘʙʫʨʦ.  

 ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʰʪʘʤʤʦʚ ʵʥʪʦʤʦʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʦʪʥʦʰʝʥʠʠ 

ʛʫʩʝʥʠʮ ʷʙʣʦʥʥʦʡ ʤʦʣʠ ʠ ʙʦʷʨʳʰʥʠʢʦʚʦʡ ʣʠʩʪʦʚʝʨʪʢʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʨʘʙʦʪʳ, ʚ ʢʘʯʝʩʪʚʝ ʰʪʘʤʤʦʚ-ʧʨʦʜʫʮʝʥʪʦʚ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʠʟʦʣʷʪʳ 

ʙʘʢʪʝʨʠʠ Bacillusthuringiensis. 

 ɺ 2013 ʛʦʜʫ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʠʟʦʣʷʪʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʚ 2012 ʛʦʜʫ, ʚ ʦʪʥʦʰʝʥʠʠ ʛʫʩʝʥʠʮ 2 ʠ 3 ʚʦʟʨʘʩʪʦʚ 

ʛʦʨʥʦʛʦ ʢʦʣʴʯʘʪʦʛʦ ʰʝʣʢʦʧʨʷʜʘ, ʙʦʷʨʳʰʥʠʢʦʚʦʡ ʣʠʩʪʦʚʝʨʪʢʠ ʠ 

ʷʙʣʦʥʥʦʡ ʤʦʣʠ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ.  

 
ʊʘʙʣʠʮʘ 1 ï ʆʮʝʥʢʘ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠʟʦʣʷʪʦʚ Bacillus thuringiensis, 

ʚʳʜʝʣʝʥʥʳʭ ʚ  2012 ʛ., ʚ ʦʪʥʦʰʝʥʠʠ ʛʫʩʝʥʠʮ ʥʝʢʦʪʦʨʳʭ ʯʝʰʫʝʢʨʳʣʳʭ 

ʅʘʟʚʘʥʠʷ 

ʠʟʦʣʷʪʦʚ 

ʊʠʪʨʳ ʩʧʦʨ ʉʤʝʨʪʥʦʩʪʴ ʛʫʩʝʥʠʮ, %, 5 ʩʫʪʢʠ 

ʛʦʨʥʳʡ 

ʢʦʣʴʯʘʪʳʡ 

ʰʝʣʢʦʧʨʷʜ 

ʙʦʷʨʳʰʥʠʢʦʚʘʷ 

ʣʠʩʪʦʚʝʨʪʢʘ 

ʷʙʣʦʥʥʘʷ 

ʤʦʣʴ 

BSJA1-13 1ʭ10
7
 55,0Ñ7,4 70,0Ñ4,8 55,6Ñ2,5 

1ʭ10
8
 82,0Ñ6,3 75,0Ñ8,2 80,5Ñ4,4 

BSJA2-13 1ʭ10
7
 60,0Ñ4,8 42,5Ñ2,9 50,0Ñ3,9 

1ʭ10
8
 62,5Ñ2,5 45,5Ñ11,8 60,5Ñ4,1 

BSJA3-13 1ʭ10
7
 72,0Ñ5,5 85,0Ñ4,2 50,5Ñ7,2 

1ʭ10
8
 95,0Ñ2,2 87,0Ñ2,2 85,5Ñ4,1 

BSJA4-13 1ʭ10
7
 85,5Ñ4,8 95,0Ñ3,8 80,5Ñ4,2 

1ʭ10
8
 95,0Ñ3,8 90,5Ñ4,1 92,0Ñ5,1 

2127-3k 

(ʵʪʘʣʦʥ) 

1ʭ10
7
 90,5Ñ4,1 97,5Ñ3,4 75,5Ñ2,4 

1ʭ10
8
 100 95,5Ñ4,5 100 

ʂʦʥʪʨʦʣʴ  0,0 0,0 0,0 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1, ʧʨʠ ʟʘʨʘʞʝʥʠʠ ʪʠʪʨʦʤ ʩʧʦʨ 1ʭ10
8 
ʠʟʦʣʷʪʳ 

ʧʦʢʘʟʘʣʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʨʝʜʠʪʝʣʷʤ. 

ʊʘʢ, ʠʭ ʩʤʝʨʪʥʦʩʪʴ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 70 ʜʦ 95%. ʃʠʰʴ ʧʨʠ ʟʘʨʘʞʝʥʠʠ 

ʠʟʦʣʷʪʦʤ BSJA2-13 ʨʝʟʫʣʴʪʘʪʳ ʜʦʩʪʠʛʣʠ ʩʨʝʜʥʠʭ ʧʦʢʘʟʘʪʝʣʝʡ: ʛʠʙʝʣʴ 

ʛʫʩʝʥʠʮ ʛʦʨʥʦʛʦ ʢʦʣʴʯʘʪʦʛʦ ʰʝʣʢʦʧʨʷʜʘ ʥʝ ʧʨʝʚʳʰʘʣʘ 65%, 

ʙʦʷʨʳʰʥʠʢʦʚʦʡ ʣʠʩʪʦʚʝʨʪʢʠ ʠ ʷʙʣʦʥʥʦʡ ʤʦʣʠ 47,5 ʠ 63,3%, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʪʘʣʦʥʥʦʛʦ ʰʪʘʤʤʘ 2127-3k 

ʩʤʝʨʪʥʦʩʪʴ ʜʦʩʪʠʛʘʣʘ 100%.  

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʥʪʦʤʦʧʘʪʦʛʝʥʥʳʝ ʙʘʢʪʝʨʠʠ Bacillusthuringiensis 

ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 



112 

 

ʢʦʥʪʨʦʣʷ ʥʘʜ ʚʨʝʜʠʪʝʣʷʤʠ ʚ ɼʞʫʥʛʘʨʩʢʦʤ ɸʣʘʪʘʫ ʠ ʪʨʝʙʫʝʪ 

ʜʘʣʴʥʝʡʰʝʡ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

Resume 

 The estimation of the biological activity of isolates of bacteria Bacillus 

thuringiensis against caterpillars 2-3 ages mountain ringed moth, tortrix how 

thorn and Codling moth in laboratory conditions. As a result of infection titre 

dispute 1ʭ10
8
 isolates showed quite high results in relation to pests, because, 

their mortality rate varied from 70 to 95%. 

 Key word: Lepidoptera, entomopathogen, bacterium, Bacillus 

thuringiensis, biological control. 
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ʉɽʂʎʀʗ 9. ʀʩʪʦʨʠʯʝʩʢʠʝ ʥʘʫʢʠ 

 

 

ɽʨʦʧʦʚʘ ɽ. ɺ. 

ʩʪʫʜʝʥʪʢʘ 4 ʢʫʨʩʘ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ,  

ʌɻɹʆʋ ɺʇʆ çɺʣʘʜʠʤʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤʝʥʠ ɸ. ɻ. ʠ ʅ. ɻ. ʉʪʦʣʝʪʦʚʳʭè 

 

ɼʆʄɸʐʅʀʁ ɹʓʊ ʀ ɺʆʉʇʀʊɸʅʀɽ ɼɽʊɽʁ ɺ ʉɽʄʔɽ 

ʌɸɹʈʀʏʅʆʁ ʈɸɹʆʊʅʀʎʓ ɻɽʈʄɸʅʀʀ  

ɺ ʂʆʅʎɽ XIX  ï ʅɸʏɸʃɽ XX ɺɺ. 

 

ɿʘʥʷʪʦʩʪʴ ʥʘ ʬʘʙʨʠʢʝ ʠʣʠ ʧʨʝʜʧʨʠʷʪʠʠ ʩʦʩʪʘʚʣʷʣʘ ʦʜʥʫ ʯʘʩʪʴ 

ʪʨʫʜʦʚʦʛʦ ʜʥʷ ʬʘʙʨʠʯʥʦʡ ʨʘʙʦʪʥʠʮʳ. ɺʪʦʨʫʶ ʯʘʩʪʴ ʜʥʷ ʟʘʥʠʤʘʣ 

ʜʦʤʘʰʥʠʡ ʙʳʪ ʠ ʚʦʩʧʠʪʘʥʠʝ ʜʝʪʝʡ. ɾʝʥʱʠʥʝ ʧʨʠʭʦʜʠʣʦʩʴ ʪʨʫʜʠʪʴʩʷ ʥʝ 

ʪʦʣʴʢʦ ʥʘ ʨʘʙʦʪʝ, ʥʦ ʠ ʜʦʤʘ, ʚʝʜʴ ʜʦʤʘʰʥʷʷ ʨʘʙʦʪʘ ʫʜʣʠʥʷʣʘ ʝʝ ʨʘʙʦʯʠʡ 

ʜʝʥʴ ʝʱʝ ʥʘ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ. 
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ʌʘʙʨʠʯʥʘʷ ʨʘʙʦʪʥʠʮʘ ʚʩʪʘʚʘʣʘ ʦʢʦʣʦ 5 ʫʪʨʘ ʠ ʜʦ ʥʘʯʘʣʘ ʨʘʙʦʯʝʛʦ 

ʜʥʷ ʫʙʠʨʘʣʘ ʢʚʘʨʪʠʨʫ, ʛʦʪʦʚʠʣʘ ʧʝʨʚʳʡ ʠ ʚʪʦʨʦʡ ʟʘʚʪʨʘʢ, ʤʳʣʘ ʧʦʩʫʜʫ 

ʠ ʩʦʙʠʨʘʣʘʩʴ ʥʘ ʨʘʙʦʪʫ. ʂʦʛʜʘ ʨʘʙʦʯʠʡ ʜʝʥʴ ʟʘʢʘʥʯʠʚʘʣʩʷ, ʦʥʘ ʩʧʝʰʠʣʘ 

ʚ ʤʘʛʘʟʠʥʳ ʠ ʜʦʤʦʡ, ʛʜʝ ʛʦʪʦʚʠʣʘ ʫʞʠʥ, ʝʜʫ ʥʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ ʠ 

ʚʳʧʦʣʥʷʣʘ ʜʨʫʛʫʶ ʜʦʤʘʰʥʶʶ ʨʘʙʦʪʫ. ɼʦʤʘʰʥʠʝ ʜʝʣʘ ʨʘʙʦʪʥʠʮʳ ʙʳʣʠ 

ʨʘʟʥʦʦʙʨʘʟʥʳ: ʩʪʠʨʢʘ, ʰʠʪʴʝ, ʫʭʦʜ ʟʘ ʜʝʪʴʤʠ ʠ ʜʨ. ʅʘ ʜʦʩʫʛ ʚʨʝʤʝʥʠ ʥʝ 

ʦʩʪʘʚʘʣʦʩʴ [2: 61]. ʊʘʢʘʷ ʜʚʦʡʥʘʷ ʥʘʛʨʫʟʢʘ ʩʠʣʴʥʦ ʩʢʘʟʳʚʘʣʘʩʴ ʥʘ ʝʝ 

ʟʜʦʨʦʚʴʝ. ʇʨʘʢʪʠʯʝʩʢʠ ʢʨʫʛʣʦʩʫʪʦʯʥʘʷ ʨʘʙʦʪʘ ʠʟʥʫʨʷʣʘ ʝʝ. 42-ʣʝʪʥʷʷ 

ʪʝʢʩʪʠʣʴʱʠʮʘ ʠ ʤʘʪʴ ʜʚʫʭ ʩʳʥʦʚʝʡ ʧʠʩʘʣʘ: çʄʘʪʴ, ʢʦʪʦʨʘʷ ʨʘʙʦʪʘʝʪ ʩ 

ʫʪʨʘ ʜʦ ʚʝʯʝʨʘ ʠ ʠʤʝʝʪ ʩʝʤʴʶ, ʩʦʩʪʦʷʱʫʶ ʪʦʣʴʢʦ ʠʟ ʤʫʞʯʠʥ ʜʦʣʞʥʘ 

ʨʘʙʦʪʘʪʴ ʚʜʚʦʝ ʠ ʚʪʨʦʝè [2: 61].  ɸ ʪʘʢ ʧʠʩʘʣʘ ʦ ʩʚʦʝʤ ʙʳʪʝ 36-ʣʝʪʥʷʷ 

ʧʨʷʜʠʣʴʱʠʮʘ: çʅʘʰʘ ʩʝʤʴʷ ʩʦʩʪʦʠʪ ʠʟ ʧʷʪʠ ʚʟʨʦʩʣʳʭ ʚ ʚʦʟʨʘʩʪʝ 15, 17, 

19, 42 ʠ 44 ʣʝʪ. ʅʦʯʴ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʚ 4.30 ʫʪʨʘ. ʉʘʤʦʝ ʚʨʝʤʷ ʦʜʝʪʴʩʷ, 

ʫʤʳʪʴʩʷ, ʧʦʟʘʙʦʪʠʪʴʩʷ ʦ ʟʘʚʪʨʘʢʝ ʜʣʷ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʠ ʚʩʝʭ ʨʘʟʙʫʜʠʪʴ, 

ʚʝʜʴ ʚ 5.15 ʥʘʜʦ ʠʜʪʠ ʥʘ ʨʘʙʦʪʫ, ʪʘʢ ʢʘʢ ʜʦʨʦʛʘ ʜʣʠʪʩʷ 45 ʤʠʥʫʪ. ʇʦ 

ʧʫʪʠ ʩ ʬʘʙʨʠʢʠ ʜʦʤʦʡ ʷ ʜʦʣʞʥʘ ʧʦʟʘʙʦʪʠʪʴʩʷ ʦ ʧʦʢʫʧʢʘʭ, ʪʘʢ ʯʪʦ ʯʘʱʝ 

ʚʩʝʛʦ ʧʨʠʭʦʞʫ ʜʦʤʦʡ ʧʦʩʣʝ 16 ʯʘʩʦʚ. ʇʨʠʜʷ ʩʶʜʘ, ʷ ʥʘʯʠʥʘʶ ʙʳʩʪʨʦ 

ʨʘʙʦʪʘʪʴ. ʅʘʜʦ ʧʨʠʛʦʪʦʚʠʪʴ ʦʙʝʜ, ʚʝʜʴ ʫ ʤʫʞʘ ʠ ʜʝʪʝʡ ʩʢʦʨʦ ʚʝʯʝʨʥʠʡ 

ʦʪʜʳʭ. ʉ 18 ʜʦ 19 ʯʘʩʦʚ ʤʳ ʫʞʠʥʘʝʤ. ʇʦʢʘ ʚʘʨʠʪʩʷ ʦʙʝʜ, ʜʝʣʘʝʪʩʷ 

ʜʨʫʛʘʷ ʨʘʙʦʪʘ ʧʦ ʜʦʤʫ. ɺ ʚʝʯʝʨʥʶʶ ʩʤʝʥʫ ʜʦʙʘʚʣʷʝʪʩʷ ʝʱʝ ʠ ʪʦ, ʯʪʦ ʷ ʚ 

ʪʨʠ ʧʝʨʚʳʭ ʯʘʩʪʠ ʜʥʷ ʥʘʨʷʜʫ ʩ ʜʦʤʘʰʥʠʤʠ ʜʝʣʘʤʠ ʜʦʣʞʥʘ ʩʪʠʨʘʪʴ 

ʙʝʣʴʝ ʜʣʷ ʩʝʤʴʠ. ʄʳ ʞʠʚʝʤ ʚ ʧʦʩʝʣʢʝ, ʠ ʫ ʥʘʩ ʜʚʘ ʦʛʦʨʦʜʘ, ʢʦʪʦʨʳʝ 

ʪʘʢʞʝ ʪʨʝʙʫʶʪ ʥʝʤʘʣʦ ʪʨʫʜʘ ʚʝʩʥʦʡ-ʦʩʝʥʴʶ. ʇʨʠ ʵʪʦʤ ʤʦʡ ʤʫʞ 

ʧʦʤʦʛʘʝʪ ʤʥʝ ʦʯʝʥʴ ʤʘʣʦè [4: 70]. 

ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʤʫʞʯʠʥʳ-ʨʘʙʦʯʠʝ ʚ ʩʚʦʙʦʜʥʦʝ ʚʨʝʤʷ ʧʦʩʝʱʘʣʠ 

ʧʠʚʥʳʝ, ʠʛʨʘʣʠ ʚ ʬʫʪʙʦʣ, ʠʭ ʞʝʥʳ ʛʦʪʦʚʠʣʠ ʧʠʱʫ, ʥʘʚʦʜʠʣʠ ʧʦʨʷʜʦʢ ʚ 

ʢʚʘʨʪʠʨʝ, ʧʦʢʫʧʘʣʠ ʧʨʦʜʫʢʪʳ, ʫʭʘʞʠʚʘʣʠ ʟʘ ʜʝʪʴʤʠ. ɿʘʤʫʞʥʷʷ 

ʞʝʥʱʠʥʘ-ʨʘʙʦʪʥʠʮʘ ʜʝʣʘʣʘ ʚʩʶ ʨʘʙʦʪʫ ʧʦ ʜʦʤʫ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. 

ʇʦʤʦʯʴ ʝʡ ʤʦʛʣʠ ʧʦʚʟʨʦʩʣʝʚʰʠʝ ʜʦʯʝʨʠ. ɸ ʝʩʣʠ ʧʦʩʣʝ ʩʤʝʨʪʠ 

ʨʦʜʠʪʝʣʝʡ ʚ ʩʝʤʴʝ ʦʩʪʘʚʘʣʠʩʴ ʥʝʩʢʦʣʴʢʦ ʙʨʘʪʴʝʚ ʧʨʠ ʦʜʥʦʡ ʨʘʙʦʪʘʚʰʝʡ 

ʩʝʩʪʨʝ, ʪʦ ʫʭʦʜ ʟʘ ʜʦʤʦʤ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ʙʨʘʪʴʝʚ ʦʩʪʘʚʘʣʠʩʴ ʥʘ ʥʝʡ ï 

ʚʧʣʦʪʴ ʜʦ ʪʦʛʦ, ʯʪʦ, ʚʩʪʘʚ ʛʦʨʘʟʜʦ ʨʘʥʴʰʝ ʠʭ, ʦʥʘ ʢʦʨʤʠʣʘ ʠʭ ʠ ʛʦʪʦʚʠʣʘ 

ʠʤ ʩ ʩʦʙʦʡ ʥʘ ʨʘʙʦʪʫ ʚʪʦʨʦʡ ʟʘʚʪʨʘʢ.  

ʋʭʦʜ ʟʘ ʜʝʪʴʤʠ ʚ ʨʘʙʦʯʝʡ ʩʝʤʴʝ ʙʳʣ ʚʝʩʴʤʘ ʧʦʚʝʨʭʥʦʩʪʥʳʤ. ʋ 

ʨʘʙʦʪʥʠʮʳ ʟʘʯʘʩʪʫʶ ʥʝ ʭʚʘʪʘʣʦ ʚʨʝʤʝʥʠ ʥʘ ʚʦʩʧʠʪʘʥʠʝ ʩʚʦʠʭ ʜʝʪʝʡ. 

ʋʪʨʦʤ ʦʥʘ ʫʭʦʜʠʣʘ ʥʘ ʨʘʙʦʪʫ, ʦʩʪʘʚʠʚ ʠʭ ʥʘ ʧʦʧʝʯʝʥʠʝ ʩʪʘʨʰʝʡ 

ʩʝʩʪʨʝʥʢʝ, ʩʝʨʜʦʙʦʣʴʥʦʡ ʩʦʩʝʜʢʝ ʠʣʠ ʥʘʝʤʥʦʡ ʞʝʥʱʠʥʝ ʥʷʥʴʢʝ ʠʣʠ 

ʩʦʩʝʜʢʝ, ʣʶʙʝʟʥʦ ʩʦʛʣʘʩʠʚʰʝʡʩʷ ʧʨʠʩʤʦʪʨʝʪʴ ʟʘ ʜʝʪʴʤʠ ʟʘ ʥʝʢʫʶ ʧʣʘʪʫ. 

ɺʝʯʝʨʦʤ ʞʝ ʦʥʘ ʧʨʠʭʦʜʠʣʘ ʠʭ ʧʦʢʦʨʤʠʪʴ ʠ ʙʳʩʪʨʦ ʫʣʦʞʠʪʴ ʩʧʘʪʴ, 

ʯʪʦʙʳ ʩʧʦʢʦʡʥʦ ʟʘʥʷʪʴʩʷ ʥʘʢʦʧʠʚʰʝʡʩʷ ʜʦʤʘʰʥʝʡ ʨʘʙʦʪʦʡ. ʇʦʵʪʦʤʫ 

ʤʥʦʛʠʝ ʜʝʪʠ ʩ ʤʘʣʳʭ ʣʝʪ ʥʝ ʞʠʣʠ ʚ ʩʝʤʴʝ ʠʣʠ ʚʩʪʨʝʯʘʣʠʩʴ ʩ ʨʦʜʠʪʝʣʷʤʠ 

ʦʯʝʥʴ ʨʝʜʢʦ, ʢʦʛʜʘ ʩʘʤʠ ʙʦʣʝʣʠ, ʠʣʠ, ʢʦʛʜʘ ʨʦʜʠʪʝʣʠ ʥʝ ʠʤʝʣʠ ʨʘʙʦʪʳ. 

ʏʘʱʝ ʚʩʝʛʦ ʚʦʩʧʠʪʘʪʝʣʝʤ ʜʝʪʝʡ ʨʘʙʦʪʥʠʮʳ ʩʪʘʥʦʚʠʣʩʷ ʩʣʫʯʘʡ, ʘ 

ʰʢʦʣʦʡ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʣʠʷʶʱʝʡ ʥʘ ʥʠʭ, - ʥʫʞʜʘ [2: 62]. ʃ. ɹʨʘʫʥ ʧʦ 
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ʵʪʦʤʫ ʧʦʚʦʜʫ ʧʠʩʘʣʘ ʩʣʝʜʫʶʱʝʝ: çʌʘʙʨʠʯʥʦʝ ʜʠʪʷ ʨʘʩʪʝʪ ʩʠʨʦʪʦʡ, ʘ 

ʩʠʨʦʪʩʪʚʦ ʵʪʦ ʥʘʩʪʫʧʘʝʪ ʩ ʧʝʨʚʳʭ ʜʥʝʡ ʝʛʦ ʞʠʟʥʠ. ɺʝʜʴ ʯʝʨʝʟ ʯʝʪʳʨʝ 

ʥʝʜʝʣʠ ʧʦʩʣʝ ʨʦʜʦʚ ʞʝʥʱʠʥʘ ʦʙʷʟʘʥʘ ʙʳʪʴ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ. ʋ ʥʝʝ ʥʝʪ 

ʚʨʝʤʝʥʠ ʥʘ ʚʦʩʧʠʪʘʥʠʝ ʩʚʦʝʛʦ ʜʨʘʛʦʮʝʥʥʦʛʦ ʜʠʪʷè [3: 255]. 

ɾʝʥʱʠʥʘ-ʧʨʦʣʝʪʘʨʢʘ ʥʝ ʤʦʛʣʘ ʜʘʪʴ ʩʚʦʝʤʫ ʨʝʙʝʥʢʫ ʚʦʩʧʠʪʘʥʠʝ, 

ʢʦʪʦʨʦʝ ʦʥʘ ʩʯʠʪʘʣʘ ʥʫʞʥʳʤ, ʘ ʜʦʣʞʥʘ ʙʳʣʘ ʚʳʙʠʨʘʪʴ ʪʘʢʦʝ, ʢʦʪʦʨʦʝ 

ʦʙʭʦʜʠʣʦʩʴ ʜʝʰʝʚʣʝ ʠ ʦʩʪʘʚʣʷʣʦ ʝʡ ʚʨʝʤʷ ʜʣʷ ʨʘʙʦʪʳ. ʆʥʘ ʥʝ ʠʤʝʣʘ 

ʥʠʢʘʢʦʛʦ ʥʨʘʚʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʩʚʦʠʭ ʜʝʪʝʡ, ʚʝʜʴ ʦʥʘ ʩʘʤʘ ʠ ʥʝ 

ʯʫʚʩʪʚʦʚʘʣʘ ʩʝʙʷ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʦʡ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʟʘʥʷʪʴʩʷ ʠʭ 

ʚʦʩʧʠʪʘʥʠʝʤ. ʈʘʙʦʪʥʠʮʘ  ʫʜʝʣʷʣʘ ʜʝʪʷʤ ʚʨʝʤʷ ʚ ʢʦʨʦʪʢʠʝ ʧʨʦʤʝʞʫʪʢʠ 

ʤʝʞʜʫ ʨʘʙʦʪʦʡ, ʚ ʚʦʩʢʨʝʩʝʥʠʝ ʠ ʧʨʘʟʜʥʠʯʥʳʝ ʜʥʠ. ʅʦ ʪʝʣʦ ʝʝ 

ʦʙʳʢʥʦʚʝʥʥʦ ʪʘʢ ʫʩʪʘʚʘʣʦ, ʘ ʫʤ ʙʳʣ ʪʘʢ ʫʜʨʫʯʝʥ ʟʘʙʦʪʘʤʠ, ʠ ʚ ʵʪʠ ʜʥʠ ʫ 

ʥʝʝ ʙʳʣʦ ʩʪʦʣʴʢʦ ʜʦʤʘʰʥʝʡ ʨʘʙʦʪʳ, ʥʘʢʦʧʠʚʰʝʡʩʷ ʟʘ ʥʝʜʝʣʶ 

ʬʘʙʨʠʯʥʦʡ ʨʘʙʦʪʳ, ʯʪʦ ʝʡ ʯʘʩʪʦ ʥʝ ʜʦ ʜʝʪʝʡ [5: 26-27]. ʅʝ ʜʦ ʜʝʪʝʡ ʯʘʱʝ 

ʚʩʝʛʦ ʙʳʣʦ ʠ ʝʝ ʤʫʞʫ, ʢʦʪʦʨʳʡ, ʧʨʠʭʦʜʷ ʩ ʨʘʙʦʪʳ, ʩʨʘʟʫ ʧʨʠʜʘʚʘʣʩʷ 

ʦʪʜʳʭʫ. 

ɸ. ɹʝʙʝʣʴ ʦʧʠʩʳʚʘʝʪ ʜʝʥʴ ʩʝʤʴʠ ʨʘʙʦʯʠʭ ʪʘʢ: çʄʫʞ ʠ ʞʝʥʘ ʠʜʫʪ ʥʘ 

ʨʘʙʦʪʫ. ɼʝʪʠ ʦʩʪʘʶʪʩʷ ʦʜʥʠ ʠʣʠ ʥʘ ʧʦʧʝʯʝʥʠʠ ʩʪʘʨʰʠʭ ʙʨʘʪʴʝʚ ʠ 

ʩʝʩʪʝʨ, ʢʦʪʦʨʳʝ ʩʘʤʠ ʥʫʞʜʘʶʪʩʷ ʚ ʧʨʠʩʤʦʪʨʝ ʠ ʚʦʩʧʠʪʘʥʠʠ. ʊʦʨʦʧʣʠʚʦ 

ʚ ʦʙʝʜʝʥʥʳʡ ʯʘʩ ʧʨʦʛʣʘʪʳʚʘʝʪʩʷ ʩʢʫʜʥʘʷ ʧʠʱʘ, ʝʩʣʠ ʚʦʦʙʱʝ ʨʦʜʠʪʝʣʠ 

ʠʤʝʶʪ ʚʨʝʤʷ ʚʝʨʥʫʪʴʩʷ ʜʦʤʦʡ, ʯʪʦ ʚ ʪʳʩʷʯʝ ʩʣʫʯʘʝʚ, ʚʩʣʝʜʩʪʚʠʝ 

ʦʪʜʘʣʝʥʥʦʩʪʠ ʤʘʩʪʝʨʩʢʠʭ ʠ ʢʨʘʪʢʦʩʪʠ ʧʝʨʝʨʳʚʘ, ʥʝʚʦʟʤʦʞʥʦ; ʚʝʯʝʨʦʤ 

ʫʩʪʘʣʳʝ ʚʦʟʚʨʘʱʘʶʪʩʷ ʦʥʠ ʦʙʘ ʜʦʤʦʡ. ɺʤʝʩʪʦ ʧʨʠʚʝʪʣʠʚʦʡ, ʫʶʪʥʦʡ 

ʜʦʤʘʰʥʝʡ ʦʙʩʪʘʥʦʚʢʠ ʠʭ ʚʩʪʨʝʯʘʝʪ ʪʝʩʥʦʝ, ʥʝʟʜʦʨʦʚʦʝ ʞʠʣʠʱʝ, ʛʜʝ 

ʤʘʣʦ ʩʚʝʪʘ ʠ ʚʦʟʜʫʭʘ, ʛʜʝ ʯʘʩʪʦ ʥʝʪ ʩʘʤʳʭ ʥʝʦʙʭʦʜʠʤʳʭ ʫʜʦʙʩʪʚ. ʋ 

ʞʝʥʳ ʨʘʙʦʯʝʛʦ, ʚʝʨʥʫʚʰʝʡʩʷ ʚʝʯʝʨʦʤ ʜʦʤʦʡ ʫʩʪʘʣʦʡ ʠ ʠʩʪʦʤʣʝʥʥʦʡ, 

ʩʥʦʚʘ ʨʫʢʠ ʧʦʣʥʳ ʨʘʙʦʪʦʡ: ʦʥʘ ʜʦʣʞʥʘ ʨʘʙʦʪʘʪʴ ʜʦ ʧʦʣʥʦʛʦ 

ʠʟʥʝʤʦʞʝʥʠʷ, ʯʪʦʙʳ ʚʳʧʦʣʥʠʪʴ ʭʦʪʷ ʙʳ ʩʘʤʳʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʝʣʘ ʧʦ 

ʭʦʟʷʡʩʪʚʫ. ɼʝʪʝʡ ʧʦʩʧʝʰʥʦ ʫʢʣʘʜʳʚʘʶʪ ʚ ʧʦʩʪʝʣʴ, ʠ ʞʝʥʘ ʩʘʜʠʪʩʷ ʰʠʪʴ 

ʠ ʰʪʦʧʘʪʴ ʜʦ ʧʦʟʜʥʝʡ ʥʦʯʠ. ɽʡ ʥʝʜʦʩʪʘʝʪ ʩʪʦʣʴ ʥʝʦʙʭʦʜʠʤʦʡ ʙʝʩʝʜʳ, 

ʦʙʦʜʨʝʥʠʷ. ʄʫʞ ʯʘʩʪʦ ʥʝʚʝʞʝʩʪʚʝʥ, ʞʝʥʘ ʟʥʘʝʪ ʝʱʝ ʤʝʥʴʰʝ, ʠ ʪʦ 

ʥʝʤʥʦʛʦʝ, ʯʪʦ ʦʥʠ ʤʦʛʫʪ ʩʦʦʙʱʠʪʴ ʜʨʫʛ ʜʨʫʛʫ, ʫʞʝ ʩʢʘʟʘʥʦ. ʄʫʞ ʠʜʝʪ ʚ 

ʪʨʘʢʪʠʨ, ʠʱʘ ʪʘʤ ʨʘʟʚʣʝʯʝʥʠʡ, ʢʦʪʦʨʳʭ ʝʤʫ ʥʝʜʦʩʪʘʝʪ ʜʦʤʘ, ʦʥ ʧʴʝʪ, ʠ, 

ʢʘʢ ʙʳ ʤʘʣʦ ʵʪʦ ʥʠ ʩʪʦʠʣʦ, ʦʥ ʨʘʩʭʦʜʫʝʪ ʧʨʠ ʩʚʦʝʤ ʧʦʣʦʞʝʥʠʠ ʩʣʠʰʢʦʤ 

ʤʥʦʛʦ. ʀʥʦʛʜʘ ʦʥ ʚʪʷʛʠʚʘʝʪʩʷ ʚ ʠʛʨʫ, ʢʦʪʦʨʘʷ ʙʝʨʝʪ ʤʥʦʛʦ ʞʝʨʪʚ ʠ ʠʟ 

ʚʳʩʰʠʭ ʢʣʘʩʩʦʚ, ʠ ʧʨʦʠʛʨʳʚʘʝʪ ʝʱʝ ʙʦʣʴʰʝ, ʯʝʤ ʧʨʦʧʠʚʘʝʪ. ɾʝʥʘ 

ʤʝʞʜʫ ʪʝʤ ʩʠʜʠʪ ʜʦʤʘ, ʠ ʚ ʥʝʡ ʢʠʧʠʪ ʟʣʦʙʘ; ʦʥʘ ʜʦʣʞʥʘ ʨʘʙʦʪʘʪʴ, ʢʘʢ 

ʚʴʶʯʥʦʝ ʞʠʚʦʪʥʦʝ, ʜʣʷ ʥʝʝ ʥʝʪ ʥʠ ʦʪʜʳʭʘ, ʥʠ ʧʝʨʝʜʳʰʢʠ; ʤʫʞ ʚʩʝ ʞʝ 

ʧʦʣʴʟʫʝʪʩʷ, ʢʘʢ ʤʦʞʝʪ, ʩʚʦʙʦʜʦʡ, ʢʦʪʦʨʫʶ ʝʤʫ, ʢʘʢ ʤʫʞʯʠʥʝ, ʜʘʣ 

ʩʣʫʯʘʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʷʚʣʷʝʪʩʷ ʨʘʟʜʦʨè [1: 451]. 

ɿʘʤʫʞʥʝʡ ʨʘʙʦʪʥʠʮʝ ʧʨʠʭʦʜʠʣʦʩʴ ʪʷʞʝʣʦ, ʥʦ ʪʘʢʞʝ ʪʷʞʝʣʦ 

ʧʨʠʭʦʜʠʣʦʩʴ ʠ ʥʝʟʘʤʫʞʥʝʡ ʨʘʙʦʪʥʠʮʝ, ʢʦʪʦʨʘʷ, ʧʦʧʘʚ ʚ ʢʘʙʘʣʫ ʢ 

ʢʘʧʠʪʘʣʠʩʪʫ, ʥʝ ʤʦʛʣʘ ʫʩʪʨʦʠʪʴ ʩʝʙʝ ʩʝʤʝʡʥʦʡ ʞʠʟʥʠ ʠ ʚʦʩʧʠʪʳʚʘʪʴ 



115 

 

ʜʝʪʝʡ. ʈʘʙʦʪʘ ʦʪʥʠʤʘʣʘ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʝʝ ʚʨʝʤʝʥʠ ʠ ʩʠʣ, ʢʦʪʦʨʳʝ 

ʥʝʣʴʟʷ ʙʳʣʦ ʥʠʯʝʤ ʚʦʩʧʦʣʥʠʪʴ.  

ʅʝʟʘʤʫʞʥʠʝ ʨʘʙʦʪʥʠʮʳ ʯʘʱʝ ʚʩʝʛʦ ʥʝ ʠʤʝʣʠ ʩʨʝʜʩʪʚ ʥʘ 

ʩʦʙʩʪʚʝʥʥʦʝ ʞʠʣʴʝ, ʠ ʧʦʵʪʦʤʫ ʠʤ ʧʨʠʭʦʜʠʣʦʩʴ ʩʥʠʤʘʪʴ ʢʦʤʥʘʪʫ ʠʣʠ 

ʢʦʡʢʫ, ʟʘ ʢʦʪʦʨʫʶ ʥʝ ʚʩʝʤ ʫʜʘʚʘʣʦʩʴ ʧʣʘʪʠʪʴ ʩʪʦʣʴʢʦ, ʩʢʦʣʴʢʦ ʟʘ ʥʝʝ 

ʪʨʝʙʫʶʪ. ʇʦʵʪʦʤʫ ʞʝʥʱʠʥʝ ʧʨʠʭʦʜʠʣʦʩʴ ʧʦ ʚʦʟʚʨʘʱʝʥʠʶ ʜʦʤʦʡ 

ʧʦʤʦʛʘʪʴ ʥʘ ʢʫʭʥʝ ʢʚʘʨʪʠʨʥʦʡ ʭʦʟʷʡʢʝ, ʫ ʢʦʪʦʨʦʡ ʦʥʘ ʚʩʝʛʜʘ ʙʳʣʘ ʚ 

ʜʦʣʛʫ. ʇʨʠʭʦʜʠʣʦʩʴ ʩʣʝʜʠʪʴ ʟʘ ʜʝʪʴʤʠ, ʧʦʤʦʛʘʪʴ ʚ ʢʨʦʡʢʝ ʠ ʰʠʪʴʝ, 

ʩʪʠʨʘʪʴ ʠ ʯʠʥʠʪʴ ʦʜʝʞʜʫ [3: 249].  

ʇʦʣʦʞʝʥʠʝ ʥʝʟʘʤʫʞʥʠʭ ʨʘʙʦʪʥʠʮ, ʫ ʢʦʪʦʨʳʭ ʙʳʣʠ ʜʝʪʠ, ʙʳʣʦ 

ʥʝʩʢʦʣʴʢʦ ʭʫʞʝ. ʇʨʦʣʝʪʘʨʢʘ ʚʳʥʫʞʜʝʥʘ ʙʳʣʘ ʜʝʣʠʪʴ ʟʘʨʘʙʦʪʘʥʥʳʝ 

ʢʨʦʭʠ ʩ ʤʘʣʶʪʢʘʤʠ ʠ ʯʘʩʪʦ ʙʳʪʴ ʩʚʠʜʝʪʝʣʴʥʠʮʝʡ ʠʭ ʛʦʣʦʜʘ ʠ ʩʣʝʟ [3: 

255].  ɺʝʜʴ ʧʨʦʢʦʨʤʠʪʴ ʜʝʪʝʡ ʙʳʣʦ ʥʝʧʨʦʩʪʦ. ɽʩʣʠ ʨʝʙʝʥʦʢ ʠ ʧʠʪʘʣʩʷ, 

ʪʦ ʦʯʝʥʴ ʜʝʰʝʚʦʡ ʠ ʥʝʟʜʦʨʦʚʦʡ ʧʠʱʝʡ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʜʦʩʪʫʧʥʘ 

ʨʘʙʦʪʥʠʮʝ ʟʘ ʤʠʥʠʤʘʣʴʥʫʶ ʮʝʥʫ. ɺʦʩʧʠʪʳʚʘʣʠʩʴ ʪʘʢʠʝ ʜʝʪʠ ʥʘ ʫʣʠʮʝ. 

ʅʝʟʘʤʫʞʥʝʡ ʬʘʙʨʠʯʥʦʡ ʨʘʙʦʪʥʠʮʝ ʥʠʢʪʦ ʥʝ ʧʦʤʦʛʘʣ. ɽʡ ʙʳʣʦ ʥʝ ʩ ʢʝʤ 

ʠ ʥʝʛʜʝ ʦʩʪʘʚʠʪʴ ʜʝʪʝʡ, ʧʦʵʪʦʤʫ ʦʥʠ ʩʪʘʥʦʚʠʣʠʩʴ ʞʝʨʪʚʘʤʠ ʜʫʨʥʦʛʦ 

ʚʣʠʷʥʠʷ ʠʣʠ ʞʝʨʪʚʘʤʠ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ, ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʠʣʠ ʚ 

ʚʠʜʫ ʜʦʣʛʦʛʦ ʧʨʝʙʳʚʘʥʠʷ ʜʦʤʘ ʦʜʥʠʤʠ. çʈʘʙʦʪʥʠʮʘ ʟʘʧʠʨʘʝʪ ʜʝʪʝʡ 

ʜʦʤʘ ʥʘ ʢʣʶʯ, ʘ ʤʘʣʝʥʴʢʠʭ ʧʨʠʚʷʟʳʚʘʝʪ ʢ ʢʨʦʚʘʪʠ, ʯʪʦ ʜʝʣʘʝʪ ʤʘʣʶʪʦʢ 

ʞʝʨʪʚʘʤʠ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ. ɼʝʪʠ ʦʙʞʠʛʘʶʪʩʷ ʫ ʧʝʯʝʡ, ʪʦʥʫʪ ʚ 

ʣʦʭʘʥʷʭ ʩ ʚʦʜʦʡ, ʚʳʣʝʪʘʶʪ ʠʟ ʦʢʥʘ, ʛʨʫʜʥʳʝ ʜʝʪʠ ʟʘʧʫʪʳʚʘʶʪʩʷ ʚ 

ʧʝʣʝʥʢʘʭ ʠ ʙʠʥʪʘʭ, ʟʘʜʳʭʘʶʪʩʷ ʧʦʜ ʧʦʜʫʰʢʦʡè [3: 257]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʝʤʝʡʥʘʷ ʞʠʟʥʴ ʧʨʦʣʝʪʘʨʢʠ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ 

ʫʭʦʜ ʟʘ ʜʦʤʦʤ, ʤʫʞʝʤ ʠ ʜʝʪʴʤʠ. ɺʝʩʴ ʝʝ ʜʦʩʫʛ ʩʦʩʪʘʚʣʷʣʘ ʩʪʠʨʢʘ, 

ʛʦʪʦʚʢʘ, ʰʠʪʴʝ, ʫʙʦʨʢʘ. ʏʘʱʝ ʚʩʝʛʦ ʝʝ ʨʘʙʦʯʠʡ ʜʝʥʴ ʥʘʯʠʥʘʣʩʷ ʩ 

ʨʘʥʥʝʛʦ ʫʪʨʘ, ʘ ʟʘʢʘʥʯʠʚʘʣʩʷ ʧʦʟʜʥʝʡ ʥʦʯʴʶ. ʀʥʦʛʜʘ ʨʘʙʦʯʠʡ ʛʨʘʬʠʢ 

ʞʝʥʱʠʥʳ ʙʳʣ ʥʘʩʪʦʣʴʢʦ ʧʨʦʜʦʣʞʠʪʝʣʝʥ ʠ ʪʷʞʝʣ, ʯʪʦ ʥʝ ʦʩʪʘʚʘʣʦʩʴ 

ʚʨʝʤʝʥʠ ʥʘ ʚʦʩʧʠʪʘʥʠʝ ʜʝʪʝʡ. ʇʦ ʩʫʪʠ ʜʝʣʘ ʦʥʠ ʙʳʣʠ ʧʨʝʜʦʩʪʘʚʣʝʥʳ 

ʩʘʤʠ ʩʝʙʝ. ʇʦʵʪʦʤʫ ʥʝʨʝʜʢʦ ʜʝʪʠ ʩʪʘʥʦʚʠʣʠʩʴ ʞʝʨʪʚʘʤʠ ʥʝʩʯʘʩʪʥʳʭ 

ʩʣʫʯʘʝʚ, ʢʦʪʦʨʳʝ ʦʤʨʘʯʘʣʠ ʚʩʝ ʩʝʤʝʡʩʪʚʦ. ʏʣʝʥʳ ʩʝʤʴʠ ʨʘʙʦʯʝʛʦ 

ʚʠʜʝʣʠʩʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʦʯʝʥʴ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ. ʊʘʢʘʷ 

ʩʝʤʝʡʥʘʷ ʞʠʟʥʴ ʥʝ ʫʣʫʯʰʘʣʘ ʧʦʣʦʞʝʥʠʷ ʞʝʥʱʠʥʳ, ʘ ʚʩʝ ʙʦʣʝʝ 

ʨʘʟʨʫʰʘʣʘ ʧʨʦʣʝʪʘʨʩʢʠʡ ʙʨʘʢ. 
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ʢ.ʠ.ʥ., ʌɻɸʆʋ ɺʇʆ "ʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ" 

 

ʂ ʀʉʊʆʈʀʀ ʋʏʈɽɾɼɽʅʀʁ ɿɼʈɸɺʆʆʍʈɸʅɽʅʀʗ ɺ ɻʆʈʆɼɸʍ 

ʇʈʀɽʅʀʉɽʁʉʂʆɻʆ ʈɽɻʀʆʅɸ ɺ 1920-1929 ɻɻ. 

 

ʉʦʚʝʪʩʢʘʷ ʚʣʘʩʪʴ ʧʨʦʚʦʟʛʣʘʩʠʣʘ ʦʭʨʘʥʫ ʟʜʦʨʦʚʴʷ ʪʨʫʜʷʱʠʭʩʷ 

ʦʜʥʦʡ ʠʟ ʧʝʨʚʦʦʯʝʨʝʜʥʳʭ ʩʚʦʠʭ ʟʘʜʘʯ. ʆʜʥʘʢʦ ʩʪʘʥʦʚʣʝʥʠʝ ʩʠʩʪʝʤʳ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʧʦʚʩʝʤʝʩʪʥʦ ʧʨʦʭʦʜʠʣʦ ʜʣʠʪʝʣʴʥʦ ʠ ʥʝʧʨʦʩʪʦ ʚ 

ʪʷʞʝʣʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʧʝʨʠʦʜʘ ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʩʢʦʡ 

ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ.  

çɺ 1-ʡ ʧʝʨʠʦʜ (ʩ ʜʝʢʘʙʨʷ 1919 ʧʦ ʜʝʢʘʙʨʴ 1921 ʛʦʜʘ) 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʣʝʯʝʙʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʚ ʛʦʨʦʜʘʭ ʠ ʩʦʜʝʨʞʘʥʠʷ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʠ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʠʟ 

ʙʶʜʞʝʪʘ ʈʦʩʩʠʡʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ.  

2-ʡ ʧʝʨʠʦʜ (ʩ ʜʝʢʘʙʨʷ 1921 ʧʦ ʦʢʪʷʙʨʴ 1922 ʛʦʜʘ) ʥʘʯʘʣʩʷ ʅʕʇ, 

ʣʝʯʝʙʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʧʝʨʝʭʦʜʠʣʠ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʥʘʙʞʝʥʠʷ ʠ 

ʩʦʜʝʨʞʘʥʠʷ ʥʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʠʟ ʤʝʩʪʥʦʛʦ ʙʶʜʞʝʪʘ, ʘ ʯʘʩʪʠʯʥʦ  

ʧʝʨʝʭʦʜʠʣʠ ʥʘ ʩʥʘʙʞʝʥʠʝ ʠ ʩʦʜʝʨʞʘʥʠʝ ʟʘ ʩʯʝʪ ʥʘʩʝʣʝʥʠʷ. 

ɺ 3-ʡ ʧʝʨʠʦʜ (ʩ ʥʦʷʙʨʷ 1922 ʧʦ 1929-1930 ʛʦʜʳ) ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʠʟ ʩʨʝʜʩʪʚ ʤʝʩʪʥʦʛʦ ʠ 

ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʙʶʜʞʝʪʦʚ. ʈʷʜʦʤ ʜʝʢʨʝʪʦʚ ʉʦʚʝʪʩʢʦʡ ʚʣʘʩʪʠ 

ʦʙʝʩʧʝʯʠʚʘʣʘʩʴ ʙʝʩʧʣʘʪʥʘʷ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʧʦʤʦʱʴ 

ʰʠʨʦʢʠʤ ʩʣʦʷʤ ʥʘʩʝʣʝʥʠʷè./2/     

 ʉ ʧʦʷʚʣʝʥʠʝʤ ʛʫʙʟʜʨʘʚʘ ʚ 1920 ʛʦʜʫ, ʧʝʨʝʜ ʥʠʤ ʚʩʪʘʣʘ ʟʘʜʘʯʘ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʦʡ ʩʝʪʠ, ʢʦʪʦʨʘʷ ʚ ɽʥʠʩʝʡʩʢʦʡ 

ʛʫʙʝʨʥʠʠ ʚ ʜʦʨʝʚʦʣʶʮʠʦʥʥʦʝ ʚʨʝʤʷ ʙʳʣʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ./3/ çɺ ʩʘʤʦʤ 

ʛʦʨʦʜʝ ʂʨʘʩʥʦʷʨʩʢʝ ʜʦ ʉʦʚʝʪʩʢʦʡ ʚʣʘʩʪʠ ʙʳʣʦ 3 ʙʦʣʴʥʠʮʳ: ɻʫʙʝʨʥʩʢʘʷ, 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʘʷ ʠ ʧʨʠ ʜʦʤʝ ʣʠʰʝʥʠʷ ʩʚʦʙʦʜʳ, 3 ʛʦʨʦʜʩʢʠʝ 

ʣʝʯʝʙʥʠʮʳ, 2 ʨʦʜʜʦʤʘ, ʰʢʦʣʴʥʘʷ ʘʤʙʫʣʘʪʦʨʠʷ ʠ ʩʪʘʥʮʠʷ ʵʢʩʪʨʝʥʥʦʡ 

ʧʦʤʦʱʠè./4/ 

ʅʝ ʣʫʯʰʝ ʙʳʣʦ ʠ ʧʦʣʦʞʝʥʠʝ ʚ ʜʨʫʛʠʭ ʛʦʨʦʜʘʭ ʪʘʢ, ʥʘʧʨʠʤʝʨ, ʚ 

ʄʠʥʫʩʠʥʩʢʝ ʚ ʛʦʨʦʜʝ ʩ ʥʘʩʝʣʝʥʠʝʤ ʦʢʦʣʦ 20 ʪʳʩ. ʙʳʣʦ ʚʩʝʛʦ ʜʚʘ ʚʨʘʯʘ ʠ 
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ʩʝʤʴ ʩʨʝʜʥʠʭ ʤʝʜʨʘʙʦʪʥʠʢʦʚ. ʅʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʙʶʜʞʝʪʝ 

ʩʦʜʝʨʞʘʣʘʩʴ ʝʜʠʥʩʪʚʝʥʥʘʷ ʚ ʛʦʨʦʜʝ ʫʝʟʜʥʘʷ ʙʦʣʴʥʠʮʘ ʥʘ 40 ʢʦʝʢ. 

ɹʶʜʞʝʪ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʩʦʩʪʦʷʣ ʠʟ ʧʦʞʝʨʪʚʦʚʘʥʠʡ, ʩʙʦʨʦʚ ʦʪ 

ʣʝʢʮʠʡ, ʢʦʥʮʝʨʪʦʚ ʠ ʪ. ʜ.  

ɺʩʧʳʭʥʫʚʰʠʝ ʚ 1920 - 1921 ʛʦʜʳ ʵʧʠʜʝʤʠʠ ʪʠʬʘ ʠ ʭʦʣʝʨʳ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʥʘ ʚʨʝʤʷ ʨʦʩʪʫ ʩʝʪʠ ʫʯʨʝʞʜʝʥʠʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ɺ 

ʛʦʨʦʜʘʭ ʩʪʘʣʠ ʦʪʢʨʳʚʘʪʴʩʷ ʬʝʣʴʜʰʝʨʩʢʠʝ ʧʫʥʢʪʳ ʠ ʟʘʨʘʟʥʳʝ ʙʘʨʘʢʠ, ʥʦ 

ʚʩʝ ʵʪʦ ʧʨʦʠʩʭʦʜʠʣʦ ʧʨʠ ʧʦʣʥʦʤ ʦʪʩʫʪʩʪʚʠʠ ʤʝʜʠʢʘʤʝʥʪʦʚ, 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ.  

ɺʤʝʩʪʝ ʩ ʦʢʦʥʯʘʥʠʝʤ ʵʧʠʜʝʤʠʡ ʩʪʘʣʘ ʩʚʝʨʪʳʚʘʪʴʩʷ ʠ 

ʩʫʱʝʩʪʚʫʶʱʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʩʝʪʴ, ʘ ʪʘʢʞʝ ʧʝʨʝʜʘʯʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʥʘ ʤʝʩʪʥʳʡ ʙʶʜʞʝʪ ʫʩʫʛʫʙʠʣʦ ʠ 

ʙʝʟ ʪʦʛʦ ʧʣʘʯʝʚʥʫʶ ʩʠʪʫʘʮʠʶ. ʉʦʢʨʘʱʝʥʠʝ ʩʝʪʠ ʣʝʯʝʙʥʳʭ ʫʯʨʝʞʜʝʥʠʡ 

ʧʨʦʜʦʣʞʘʣʦʩʴ ʜʦ 1924 ʛʦʜʘ. 

ʉʫʱʝʩʪʚʝʥʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ, ʩʫʱʝʩʪʚʫʶʱʝʡ ʣʝʯʝʙʥʦʡ ʩʝʪʠ ʙʳʣʦ 

ʪʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʣʝʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʧʦʤʝʱʘʣʠʩʴ ʚ ʩʣʫʯʘʡʥʳʭ 

ʟʜʘʥʠʷʭ, ʪʨʝʙʫʶʱʠʭ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ ʠ ʧʝʨʝʩʪʨʦʡʢʠ. ʊʦʣʴʢʦ 

ʥʝʤʥʦʛʠʝ ʣʝʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ ʧʦʤʝʱʘʣʠʩʴ ʚ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʪʦʛʦ 

ʧʦʩʪʨʦʝʥʥʳʭ ʟʜʘʥʠʷʭ. ɸʙʩʦʣʶʪʥʦ ʚʩʝ ʣʝʯʝʙʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʥʫʞʜʘʣʠʩʴ 

ʚ ʧʦʧʦʣʥʝʥʠʠ ʠʥʚʝʥʪʘʨʝʤ, ʙʝʣʴʝʤ ʠ ʧʨʦʯʠʤʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʚʝʱʘʤʠ. 

ʇʦʚʩʶʜʫ ʦʱʫʱʘʣʘʩʴ ʦʩʪʨʘʷ ʥʫʞʜʘ ʚ ʧʨʝʜʤʝʪʘʭ ʫʭʦʜʘ ʟʘ ʙʦʣʴʥʳʤʠ, 

ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʩʘʤʳʝ ʥʝʦʙʭʦʜʠʤʳʝ ʤʝʜʠʢʘʤʝʥʪʳ./6/  

ʊʨʫʜʥʦ ʨʝʰʘʝʤʦʡ ʙʳʣʘ ʧʨʦʙʣʝʤʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ. ʅʘ 1923 

ʙʶʜʞʝʪʥʳʡ ʛʦʜ ʛʫʙʟʜʨʘʚʫ ʥʫʞʥʦ ʙʳʣʦ ʥʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ 353 429 

ʨʫʙʣʝʡ ʟʦʣʦʪʦʤ, ʘ ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʩʤʝʪ ʯʝʨʝʟ ʬʠʥʘʥʩʦʚʫʶ, 

ʙʶʜʞʝʪʥʫʶ ʠ ʧʣʘʥʦʚʫʶ ʢʦʤʠʩʩʠʶ ʙʳʣʦ ʘʩʩʠʛʥʦʚʘʥʦ ʣʠʰʴ 218 716 

ʨʫʙʣʝʡ ʟʦʣʦʪʦʤ. 

ʕʪʦʪ ʙʶʜʞʝʪ (14.4%) ʙʳʣ ʦʯʝʥʴ ʤʘʣ ʠ ʥʝ ʜʘʚʘʣ ʚʦʟʤʦʞʥʦʩʪʠ 

ʨʘʟʚʠʚʘʪʴ ʣʝʯʝʙʥʫʶ ʧʦʤʦʱʴ ʥʘʩʝʣʝʥʠʶ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ. ɺʩʝʛʦ 

ʩʤʝʪʳ ʚʳʧʦʣʥʝʥʳ ʧʦ ʛʫʙʝʨʥʠʠ ʙʳʣʠ ʥʘ 70.5%, ʘ ʧʦ ʫʝʟʜʘʤ ʥʘ 50.4%. ʇʦ 

ʤʝʩʪʥʦʤʫ ʙʶʜʞʝʪʫ ʥʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʙʳʣʦ ʦʪʧʫʱʝʥʦ 11.4%, ʯʪʦ ʥʘ 

3% ʤʝʥʴʰʝ ʧʨʦʰʣʦʛʦʜʥʝʛʦ./8/  

ʇʦʩʣʝ ʧʨʠʥʷʪʠʷ ʵʪʦʛʦ ʙʶʜʞʝʪʘ ʚ ʛʫʙʝʨʥʠʠ ʥʘʯʘʣʦʩʴ ʩʦʢʨʘʱʝʥʠʝ 

ʚʨʘʯʝʙʥʳʭ ʫʯʘʩʪʢʦʚ. ʊʘʢ ʞʝ ʧʦ ʧʨʠʥʷʪʦʤʫ ʙʶʜʞʝʪʫ çʩʨʝʜʩʪʚ ʥʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ ʣʝʯʝʙʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʥʝ ʙʳʣʦ, ʚ ʛʫʙʝʨʥʠʠ ʚ 

ʦʩʥʦʚʥʦʤ ʧʨʦʠʟʚʦʜʠʣʩʷ ʨʝʤʦʥʪ ʟʜʘʥʠʡ. ɺ ʂʨʘʩʥʦʷʨʩʢʝ ʣʝʯʝʙʥʳʝ 

ʫʯʨʝʞʜʝʥʠʷ ʙʳʣʠ ʦʪʨʝʤʦʥʪʠʨʦʚʘʥʳ ʥʘ ʩʫʤʤʫ 9818 ʨʫʙʣʝʡ 64 ʢʦʧʝʡʢʠ, 

ʠ ʧʨʦʠʟʚʝʜʝʥʥʳʝ ʨʘʙʦʪʳ ʚ ʦʩʥʦʚʥʦʤ ʥʦʩʠʣʠ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʝʥʥʳʡ 

ʭʘʨʘʢʪʝʨè./9/ 

ɺ 1924 ʛʦʜʫ ʣʝʯʝʙʥʘʷ ʩʝʪʴ ɽʥʠʩʝʡʩʢʦʡ ʛʫʙʝʨʥʠʠ ʧʨʝʜʩʪʘʚʣʷʣʘ ʠʟ 

ʩʝʙʷ çʚ ʩʦʚʦʢʫʧʥʦʩʪʠ 60 ʙʦʣʴʥʠʮ, 78 ʧʫʥʢʪʦʚ, 23 ʘʤʙʫʣʘʪʦʨʠʠ ʠ 

ʩʧʝʮʠʘʣʴʥʳʭ ʣʝʯʝʙʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʩ ʢʦʣʠʯʝʩʪʚʦʤ 1 499 ʢʦʝʢ. ɺʩʷ ʵʪʘ 

ʛʨʫʧʧʘ ʧʦʜʨʘʟʜʝʣʷʣʘʩʴ ʥʘ ʪʨʠ ʦʩʥʦʚʥʳʝ: ʢʨʫʧʥʳʝ ʯʘʩʪʠ ʧʦ ʛʫʙʝʨʥʩʢʦʤʫ 

ʛʦʨʦʜʫ ʂʨʘʩʥʦʷʨʩʢʫ; ʫʝʟʜʥʳʤ ʛʦʨʦʜʘʤ; ʩʝʣʴʩʢʫʶ ʚʨʘʯʝʙʥʫʶ ʩʝʪʴ. 
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ɻʦʨʦʜʩʢʘʷ ʩʝʪʴ ʙʳʣʘ ʚ ʦʩʥʦʚʥʦʤ ʘʤʙʫʣʘʪʦʨʥʘʷ. ɿʘ 1925 ʛʦʜ ʯʝʨʝʟ 

ʘʤʙʫʣʘʪʦʨʠʠ ʛʫʙʝʨʥʩʢʦʛʦ ʛʦʨʦʜʘ ʧʨʦʰʣʦ 82 775 ʯʝʣʦʚʝʢ, ʩʜʝʣʘʚʰʠʭ 334 

249 ʧʦʩʝʱʝʥʠʡè./10/ 

ʉ 1925 ʛʦʜʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʫʣʫʯʰʠʣʦʩʴ. ʕʪʦ 

ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʨʘʡʦʥʠʨʦʚʘʥʠʝʤ ʉʠʙʠʨʠ ʠ ʩʧʝʮʠʘʣʴʥʳʤ 

ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ɺʩʝʩʦʶʟʥʦʛʦ ʩʲʝʟʜʘ ʩʦʚʝʪʦʚ ʧʦ ʜʦʢʣʘʜʫ ʅʘʨʢʦʤʟʜʨʘʚʘ. 

ʉ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʉʠʙʠʨʴ ʩʪʘʣʘ ʨʘʟʚʠʚʘʪʴʩʷ ʢʘʢ ʢʨʘʡ ʩʦ ʩʚʦʠʤ ʙʶʜʞʝʪʦʤ 

ʠ ʩʚʦʠʤʠ ʦʨʛʘʥʘʤʠ ʫʧʨʘʚʣʝʥʠʷ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʧʦʚʳʰʝʥʠʶ 

ʘʩʩʠʛʥʦʚʘʥʠʡ ʥʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʥʘ 25 ï 30%./11/  

ʆ ʩʦʩʪʦʷʥʠʠ ʣʝʯʝʙʥʦʡ ʩʝʪʠ ʦʢʨʫʛʘ ʛʦʚʦʨʷʪ ʜʘʥʥʳʝ ʩʣʝʜʫʶʱʝʡ 

ʪʘʙʣʠʮʳ.  

 

ʊʘʙʣʠʮʘ. ʉʦʩʪʦʷʥʠʝ ʣʝʯʝʙʥʦʡ ʩʝʪʠ ʦʢʨʫʛʘ 1925-1929 ʛʛ. /14/ 
 1925/1926 

ʛʛ. 

1926/1927 ʛʛ. 1927/1928 

ʛʛ. 

1928/1929 

ʛʛ. 

ɻʦʨʦʜʩʢʘʷ ʣʝʯʝʙʥʘʷ ʩʝʪʴ: 

ʂʦʣʠʯʝʩʪʚʦ ʢʦʝʢ 

ʙʝʟ ʪʶʨʝʤʥʳʭ 

325 312 332 344 

ɺʨʘʯʝʡ ʚ 

ʙʦʣʴʥʠʮʘʭ ʙʝʟ 

ʪʶʨʝʤʥʳʭ 

14 14 17 16 

1 ʢʦʡʢʘ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʢʦʣ-ʚʦ 

ʥʘʩʝʣʝʥʠʷ 

212 233 226 225 

% ʜʦʩʪʠʞʝʥʠʷ 

ʥʦʨʤʳ 1 ʢʦʡʢʘ 

ʥʘ 150 ʯʝʣʦʚʝʢ 

78% 63% 61% 61% 

ʂʦʣʠʯʝʩʪʚʦ 

ʘʤʙʫʣʘʪʦʨʠʡ 

5 5 5 5 

      

ʂʘʢ ʚʠʜʥʦ ʠʟ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ ʦ ʣʝʯʝʙʥʦʡ ʩʝʪʠ ʦʢʨʫʛʘ, 

ʜʘʞʝ ʣʝʯʝʙʥʘʷ ʩʝʪʴ ʛʦʨʦʜʘ ʂʨʘʩʥʦʷʨʩʢʘ (ʙʦʣʴʥʠʮʳ) ʦʙʩʣʫʞʠʚʘʝʪ ʥʫʞʜʳ 

ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚʩʝʛʦ ʣʠʰʴ ʥʘ 61%, ʘ ʝʩʣʠ ʧʨʠʥʷʪʴ ʚʦ ʚʥʠʤʘʥʠʝ, 

ʯʪʦ ʦʢʨʫʞʥʘʷ ʙʦʣʴʥʠʮʘ ʦʙʩʣʫʞʠʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʥʫʞʜʳ ʢʨʝʩʪʴʷʥʩʢʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʦʢʨʫʛʘ, ʥʦ ʠ ʩʦʩʝʜʥʠʭ ʦʢʨʫʛʦʚ ʙʳʚʰʝʡ ɽʥʠʩʝʡʩʢʦʡ ʛʫʙʝʨʥʠʠ, 

ʪʦ ʧʨʦʮʝʥʪ ʦʭʚʘʪʘ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʙʫʜʝʪ ʝʱʝ ʥʠʞʝ.  

ɺ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʦʨʛʘʥʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ 

ʜʦʩʪʘʪʦʯʥʦ ʫʩʧʝʰʥʦ ʨʝʰʘʣʠʩʴ ʤʥʦʛʠʝ ʧʨʦʙʣʝʤʳ, ʦʜʥʘʢʦ ʠʟ-ʟʘ 

ʥʝʭʚʘʪʢʠ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ, ʩʣʘʙʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʝʤ ʯʘʩʪʴ ʠʟ ʵʪʠʭ ʧʨʦʙʣʝʤ ʥʝ ʙʳʣʘ ʨʝʰʝʥʘ. 

ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʝʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʧʨʦʠʩʭʦʜʠʣʦ ʥʘ ʩʪʘʨʦʡ ʩʠʩʪʝʤʝ, ʧʝʨʝʜ ʢʦʪʦʨʦʡ ʚʩʪʘʚʘʣʦ ʤʥʦʞʝʩʪʚʦ 

ʧʨʦʙʣʝʤ, ʪʘʢʠʭ ʢʘʢ ʥʝʜʦʩʪʘʪʦʢ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʥʝʭʚʘʪʢʘ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ, ʧʣʘʯʝʚʥʦʝ ʩʦʩʪʦʷʥʠʝ ʫʯʨʝʞʜʝʥʠʡ 
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ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ʠʪʦʛʝ ʚ 1920-ʝ ʛʦʜʳ ʜʘʥʥʘʷ ʩʠʩʪʝʤʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʥʝ ʩʣʦʞʠʣʘʩʴ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʙʳʣʘ ʥʝʵʬʬʝʢʪʠʚʥʦʡ. ʀ ʪʦʣʴʢʦ ʫʞʝ ʚ 

ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʧʨʦʠʟʦʡʜʝʪ ʧʦʣʥʦʝ ʦʬʦʨʤʣʝʥʠʝ ʠ ʟʘʢʨʝʧʣʝʥʠʝ 

ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʩʫʱʝʩʪʚʫʝʪ, ʧʦ ʩʝʡ 

ʜʝʥʴ. 
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ʉɽʂʎʀʗ 10. ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʥʘʫʢʠ 

 

 

ɸʛʘʨʢʦʚʘ ɸʣʝʢʩʘʥʜʨʘ ʉʝʨʛʝʝʚʥʘ 

ʅʀʋ çɹʝʣ ɻʋè, ʤʘʛʠʩʪʨ, 2 ʢʫʨʩ 

 

ʉʆɺʈɽʄɽʅʅʓɽ ʇʆɼʍʆɼʓ ʂ ʆʈɻɸʅʀɿɸʎʀʀ  

ɺʅʋʊʈɽʅʅɽɻʆ ʂʆʅʊʈʆʃʗ ɺ ʂʆʄʄɽʈʏɽʉʂʆʄ ɹɸʅʂɽ 

 

ʆʩʥʦʚʦʡ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ ʚʳʩʪʫʧʘʶʪ ʢʦʤʤʝʨʯʝʩʢʠʝ ʙʘʥʢʠ. ɺ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʙʘʥʢʦʚʩʢʘʷ ʩʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʟʚʝʥʦʤ ʨʳʥʦʯʥʦʡ 

ʵʢʦʥʦʤʠʢʠ. ʆʜʥʘʢʦ ʚ ʈʦʩʩʠʠ ʦʩʪʘʝʪʩʷ ʥʝʨʝʰʝʥʥʦʡ ʟʘʜʘʯʘ ʩʦʟʜʘʥʠʷ 

ʥʘʜʝʞʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʝ ʥʘʢʦʧʠʣʦʩʴ ʤʥʦʛʦ 

ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʩʘʤʠʭ ʙʘʥʢʦʚ, ʩ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʦʡ, ʙʘʥʢʦʚʩʢʠʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʠ 

ʙʘʥʢʦʚʩʢʠʤ ʥʘʜʟʦʨʦʤ.  ɺʦ ʤʥʦʛʠʭ ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʦʩʪʘʝʪʩʷ 

ʥʠʟʢʦʝ ʢʘʯʝʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʥʫʪʨʝʥʥʠʡ ʢʦʥʪʨʦʣʴ ʥʝ 

ʵʬʬʝʢʪʠʚʝʥ, ʘ ʦʥ ʚʳʩʪʫʧʘʝʪ ʚʘʞʥʝʡʰʠʤ ʵʣʝʤʝʥʪʦʤ ʚ ʫʧʨʘʚʣʝʥʠʠ. 

ɺ ʧʝʨʠʦʜ ʛʣʦʙʘʣʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʠ ʟʘʨʫʙʝʞʥʳʝ 

ʩʧʝʮʠʘʣʠʩʪʳ ʠʩʧʦʣʴʟʫʶʪ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ çʈʝʢʦʤʝʥʜʘʮʠʠ ɹʘʟʝʣʴʩʢʦʛʦ 

ʢʦʤʠʪʝʪʘ ʧʦ ʙʘʥʢʦʚʩʢʦʤʫ ʥʘʜʟʦʨʫè ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ ʙʘʥʢʦʚʩʢʠʭ 

ʨʠʩʢʦʚ. 

ɺʦ ʚʩʝʤ ʤʠʨʝ ɹʘʟʝʣʴʩʢʠʡ ʢʦʤʠʪʝʪ ʠ ʙʘʥʢʦʚʩʢʠʝ ʦʨʛʘʥʳ ʥʘʜʟʦʨʘ ʚʩʸ 

ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʶʪ ʥʘʜʝʞʥʦʩʪʠ ʩʠʩʪʝʤ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ. 

ʊʘʢʦʡ ʧʦʚʳʰʝʥʥʳʡ ʠʥʪʝʨʝʩ ʢ ʚʥʫʪʨʝʥʥʝʤʫ ʢʦʥʪʨʦʣʶ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ 

ʫʙʳʪʢʘʤʠ, ʢʦʪʦʨʳʝ ʥʝʩʫʪ ʙʘʥʢʦʚʩʢʠʝ ʫʯʨʝʞʜʝʥʠʷ. ʇʨʠ ʵʬʬʝʢʪʠʚʥʦʡ 

ʩʠʩʪʝʤʝ ʚʥʫʪʨʝʥʥʝʛʦ ʙʘʥʢʦʚʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʫʙʳʪʢʠ ʤʦʞʥʦ ʙʳʣʦ ʙʳ 

ʠʟʙʝʞʘʪʴ. ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʧʦʤʦʛʘʝʪ ʫʤʝʥʴʰʠʪʴ ʫʨʦʚʝʥʴ ʙʘʥʢʦʚʩʢʠʭ 

ʨʠʩʢʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʣʠ ʢ ʫʙʳʪʢʘʤ. 

ʎɹ ʈʌ ʦʧʨʝʜʝʣʷʝʪ ʦʩʥʦʚʥʳʝ ʮʝʣʠ ʚʥʫʪʨʝʥʥʝʛʦ ʙʘʥʢʦʚʩʢʦʛʦ 

ʢʦʥʪʨʦʣʷ: 

¶ ʟʘʱʠʪʫ ʠʥʪʝʨʝʩʦʚ ʠʥʚʝʩʪʦʨʦʚ, ʙʘʥʢʦʚ ʠ ʠʭ ʢʣʠʝʥʪʦʚ ʧʫʪʝʤ 

ʢʦʥʪʨʦʣʠʨʦʚʘʥʠʷ ʩʦʙʣʶʜʝʥʠʷ ʩʦʪʨʫʜʥʠʢʘʤʠ ʙʘʥʢʘ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ ʠ ʩʪʘʥʜʘʨʪʦʚ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

¶ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʜʣʝʞʘʱʝʛʦ ʫʨʦʚʥʷ ʥʘʜʝʞʥʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 
ʭʘʨʘʢʪʝʨʫ ʠ ʤʘʩʰʪʘʙʘʤ ʧʨʦʚʦʜʠʤʳʭ ʙʘʥʢʦʤ ʦʧʝʨʘʮʠʡ, ʘ ʪʘʢʞʝ 

ʤʠʥʠʤʠʟʘʮʠʶ ʨʠʩʢʦʚ ʙʘʥʢʦʚʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʦʜ ʦʙʲʝʢʪʦʤ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʧʦʥʠʤʘʝʪʩʷ ʚʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ  ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʙʘʥʢʘ, ʧʦʧʘʜʘʶʱʠʭ ʚ ʟʦʥʫ ʝʛʦ 

ʜʝʡʩʪʚʠʷ. ʕʪʦ ʬʠʥʘʥʩʦʚʦ-ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʙʘʥʢʘ ʠ ʝʛʦ 

ʜʦʯʝʨʥʠʝ ʩʪʨʫʢʪʫʨʳ; ʜʝʷʪʝʣʴʥʦʩʪʴ ʝʛʦ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠ 

ʬʠʣʠʘʣʦʚ; ʦʪʜʝʣʴʥʳʝ ʙʘʥʢʦʚʩʢʠʝ ʧʨʦʜʫʢʪʳ, ʦʧʝʨʘʮʠʠ ʠ ʩʜʝʣʢʠ, 
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ʚʳʧʦʣʥʷʝʤʳʝ ʙʘʥʢʦʤ; ʬʠʥʘʥʩʦʚʳʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʪʦʢʠ; ʨʘʙʦʪʘ 

ʦʪʜʝʣʴʥʳʭ ʤʝʥʝʜʞʝʨʦʚ ʠ ʨʷʜʦʚʳʭ ʩʦʪʨʫʜʥʠʢʦʚ. 

 ʕʬʬʝʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʙʘʥʢʘ 

ʟʘʚʠʩʠʪ ʦʪ ʪʦʯʥʦʛʦ ʩʣʝʜʦʚʘʥʠʷ ʧʨʠʥʮʠʧʘʤ. ɺʥʫʪʨʝʥʥʠʡ ʢʦʥʪʨʦʣʴ 

ʦʙʲʝʢʪʠʚʥʦ ʥʝʦʙʭʦʜʠʤ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʠ ʫʨʦʚʥʷʭ ʫʧʨʘʚʣʝʥʠʷ. 

ʅʘʠʙʦʣʝʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʘʩʧʝʢʪʳ ʦʪ ʩʦʟʜʘʥʠʷ ʦʪʜʝʣʘ ʚʥʫʪʨʝʥʥʝʛʦ 

ʢʦʥʪʨʦʣʷ ʚ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʤ ʙʘʥʢʝ ʤʦʛʫʪ ʟʘʢʣʶʯʘʪʴʩʷ ʚ ʪʦʤ, ʯʪʦ: 

¶ ʚʦ-ʧʝʨʚʳʭ, ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʚʝʪʫ ʜʠʨʝʢʪʦʨʦʚ ʠʣʠ ʠʩʧʦʣʥʠʪʝʣʴʥʦʤʫ 

ʦʨʛʘʥʫ ʥʘʣʘʜʠʪʴ ʵʬʬʝʢʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ ʨʘʙʦʪʳ ʧʦʜʨʘʟʜʝʣʝʥʠʡ 

ʙʘʥʢʘ; 

¶ ʚʦ-ʚʪʦʨʳʭ, ʮʝʣʝʚʳʝ ʢʦʥʪʨʦʣʴʥʳʝ ʘʫʜʠʪʦʨʩʢʠʝ ʧʨʦʚʝʨʢʠ ʠ ʘʥʘʣʠʟ 
ʧʦʤʦʛʘʶʪ ʚʳʷʚʠʪʴ ʨʝʟʝʨʚʳ ʙʘʥʢʘ ʠ ʦʧʨʝʜʝʣʠʪʴ ʩʘʤʳʝ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʝʛʦ ʨʘʟʚʠʪʠʷ; 

¶ ʚ-ʪʨʝʪʴʠʭ, ʚʥʫʪʨʝʥʥʠʝ ʘʫʜʠʪʦʨʳ ʚ ʭʦʜʝ ʢʦʥʪʨʦʣʷ ʜʦʣʞʥʳ 

ʚʳʧʦʣʥʷʪʴ ʢʦʥʩʫʣʴʪʘʪʠʚʥʳʝ ʬʫʥʢʮʠʠ, ʢʘʢ ʚ ʛʦʣʦʚʥʦʤ ʦʪʜʝʣʝʥʠʠ 

ʙʘʥʢʘ, ʪʘʢ ʠ ʚ ʝʛʦ ʬʠʣʠʘʣʘʭ. 

ʅʳʥʝʰʥʠʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʚ ʈʌ ʥʘʮʝʣʝʥ ʥʘ 

ʦʙʲʝʢʪʠʚʥʦʝ ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʨʫʢʦʚʦʜʩʪʚʘ.  ɺʥʫʪʨʝʥʥʠʝ ʘʫʜʠʪʦʨʳ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʜʯʠʥʝʥʳ ʨʫʢʦʚʦʜʠʪʝʣʶ. ʆʥʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʝʤʫ 

ʚʩʶ ʧʦʣʫʯʝʥʥʫʶ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʨʢʠ ʠʥʬʦʨʤʘʮʠʶ. ʇʦ ʨʝʰʝʥʠʶ, 

ʧʨʠʥʠʤʘʝʤʦʤʫ ʨʫʢʦʚʦʜʩʪʚʦʤ, ʧʨʦʠʩʭʦʜʠʪ ʦʙʩʣʫʞʠʚʘʥʠʝ ʙʘʥʢʘ ʚ ʮʝʣʦʤ, 

ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʢʘʟʘʥʠʝ ʫʩʣʫʛ ʩʦʪʨʫʜʥʠʢʘʤ-ʫʧʨʘʚʣʝʥʮʘʤ. 

 ɺʦ ʤʥʦʛʦʤ ʵʬʬʝʢʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʙʘʥʢʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴʶ ʨʫʢʦʚʦʜʩʪʚʘ ʚʩʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ 

ʧʨʠʥʠʤʘʪʴ ʠ ʦʙʦʩʥʦʚʳʚʘʪʴ. ɺ ʢʦʤʧʣʝʢʩʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ ʘʫʜʠʪ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʟʨʘʯʥʦʩʪʴ ʬʠʥʘʥʩʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʘʥʢʘ ʥʘ ʚʩʝʭ ʝʛʦ 

ʫʨʦʚʥʷʭ. ɺ ʢʦʥʢʫʨʝʥʪʥʳʭ ʫʩʣʦʚʠʷʭ ʦʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ ʜʝʣʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. ɺ ʨʘʤʢʘʭ ʚʥʫʪʨʝʥʥʝʛʦ ʘʫʜʠʪʘ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʪʘʢʞʝ 

ʤʘʨʢʝʪʠʥʛʦʚʳʡ ʘʫʜʠʪ, ʢʦʪʦʨʳʡ ʠʩʩʣʝʜʫʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʳʥʢʘʭ ʩʙʳʪʘ 

ʙʘʥʢʦʚʩʢʦʛʦ ʧʨʦʜʫʢʪʘ, ʘʥʘʣʠʟʠʨʫʝʪ ʩʦʩʪʦʷʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʦʩʪʦʷʥʠʝ 

ʠʤʫʱʝʩʪʚʘ, ʢʣʘʩʩʠʬʠʮʠʨʫʝʪ ʨʘʩʭʦʜʳ ʠ ʜʦʭʦʜʳ, ʬʠʥʘʥʩʦʚʳʝ 

ʦʙʷʟʘʪʝʣʴʩʪʚʘ, ʬʠʥʘʥʩʦʚʫʶ ʠ ʢʨʝʜʠʪʥʫʶ ʧʦʣʠʪʠʢʫ.  

ɺʥʫʪʨʝʥʥʠʡ ʢʦʥʪʨʦʣʴ ʥʘʧʨʘʚʣʝʥ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʙʘʥʢʦʤ ʩʚʦʠʭ 

ʛʣʘʚʥʳʭ ʮʝʣʝʡ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʚʢʣʶʯʘʝʪ ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʪʘʥʜʘʨʪʦʚ, 

ʠʟʤʝʨʝʥʠʝ ʜʦʩʪʠʛʥʫʪʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʧʨʦʚʝʜʝʥʠʝ ʢʦʨʨʝʢʪʠʨʦʚʦʢ, ʝʩʣʠ 

ʨʝʟʫʣʴʪʘʪʳ ʥʠʞʝ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ. ʀʟʤʝʥʝʥʠʝ ʟʘʢʦʥʦʚ ʪʘʢʞʝ ʤʦʞʝʪ 

ʚʦʩʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʨʝʘʣʠʟʘʮʠʠ ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʛʦ.  ʈʝʘʛʠʨʫʷ ʥʘ 

ʚʦʟʥʠʢʰʠʝ ʠʟʤʝʥʝʥʠʷ, ʙʘʥʢʠ ʧʨʠʤʝʥʷʶʪ ʤʝʭʘʥʠʟʤ ʦʮʝʥʢʠ, ʧʦʪʦʤʫ ʯʪʦ 

ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʝʤʘʷ ʝʱʸ ʚʯʝʨʘ ʩʪʨʫʢʪʫʨʘ ʩʝʛʦʜʥʷ ʥʝ ʦʧʨʘʚʜʳʚʘʝʪ 

ʥʘʜʝʞʜʳ ʨʫʢʦʚʦʜʠʪʝʣʷ ʙʘʥʢʘ. 

ɺ ʫʧʨʘʚʣʝʥʠʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʬʘʢʪʦʨ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʩʚʷʟʘʥ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ, ʚʳʧʦʣʥʷʶʱʠʤʠ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʙʘʥʢʦʚʩʢʠʝ ʬʫʥʢʮʠʠ. ɿʜʝʩʴ ʥʝ ʚʩʝʛʜʘ  ʫʜʘʝʪʩʷ 

ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʝʘʢʮʠʶ ʨʘʙʦʪʥʠʢʦʚ ʥʘ ʚʚʝʜʝʥʠʝ ʥʘ ʚʚʝʜʝʥʠʝ ʥʦʚʳʭ 
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ʧʦʣʦʞʝʥʠʡ ʠʣʠ ʠʥʩʪʨʫʢʮʠʡ, ʚʦʟʣʘʛʘʶʱʠʭ ʥʘ ʥʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʦʙʷʟʘʥʥʦʩʪʠ. 

ʆʰʠʙʢʠ, ʜʦʧʫʱʝʥʥʳʝ ʚ ʫʧʨʘʚʣʝʥʠʠ ʙʘʥʢʦʤ ʠʣʠ ʚʦʟʥʠʢʰʠʝ ʧʨʠ 

ʘʥʘʣʠʟʝ ʧʨʦʙʣʝʤʥʦʡ ʩʠʪʫʘʮʠʠ, ʦʪʷʛʦʱʘʶʪʩʷ ʥʝʪʦʯʥʦʡ ʦʮʝʥʢʦʡ ʫʩʣʦʚʠʡ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʧʦʚʝʜʝʥʠʷ ʣʶʜʝʡ. ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʪʘʢʦʛʦ ʨʦʜʘ 

ʦʰʠʙʦʢ ʚ ʙʘʥʢʝ ʠʟ-ʟʘ ʩʪʝʧʝʥʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʠʤ 

ʦʧʝʨʘʮʠʡ. ʆʪʩʶʜʘ ʬʫʥʢʮʠʷ ʢʦʥʪʨʦʣʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʱʘʪʝʣʴʥʦʤ 

ʠʟʫʯʝʥʠʠ ʧʨʦʙʣʝʤʳ ʠ ʧʨʦʚʝʜʝʥʠʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʜʦ ʪʦʛʦ ʤʦʤʝʥʪʘ, 

ʢʦʛʜʘ ʦʥʠ ʧʝʨʝʡʜʫʪ ʚ ʨʘʟʨʷʜ ʢʨʠʟʠʩʥʳʭ. 

ɼʣʷ ʚʩʝʡ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ ʧʦʪʨʝʙʫʝʪʩʷ ʛʨʘʤʦʪʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʩʠʩʪʝʤʳ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ. ʆʥʘ ʧʦʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʙʘʥʢʦʚʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʥʘʜʟʦʨʘ, ʧʦʤʦʞʝʪ 

ʜʦʩʪʠʯʴ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʚ ʨʦʩʪʝ ʜʦʚʝʨʠʷ, ʚ ʫʧʨʦʯʝʥʠʠ 

ʨʝʧʫʪʘʮʠʠ ʠ ʜʝʣʦʚʳʭ ʫʩʧʝʭʦʚ, ʢʘʢ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʙʘʥʢʦʚ, ʪʘʢ ʠ ʜʣʷ ʚʩʝʡ 

ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ ʈʌ. 

ʕʬʬʝʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʚʳʷʚʣʷʝʪ ʠ ʦʮʝʥʠʚʘʝʪ 

ʥʘ ʧʦʩʪʦʷʥʥʦʡ ʦʩʥʦʚʝ ʢʨʠʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʨʠʩʢʦʚ. ʊʘʢʘʷ ʦʮʝʥʢʘ 

ʜʦʣʞʥʘ ʦʭʚʘʪʳʚʘʪʴ ʚʩʝ ʨʠʩʢʠ, ʢʦʪʦʨʳʝ ʧʨʠʥʠʤʘʝʪ ʥʘ ʩʝʙʷ ʙʘʥʢ ʥʘ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʠ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦʡ ʦʩʥʦʚʝ. 

ʆʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠʣʠ ʦʧʠʩʘʪʴ ʥʘʯʘʣʦ ʥʘʩʪʫʧʣʝʥʠʷ ʨʠʩʢʘ ʥʝ 

ʧʦʟʚʦʣʷʝʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʠʪʫʘʮʠʡ. 

ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʥʦʚʳʤʠ ʠʣʠ ʨʘʥʝʝ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʤʠ ʨʠʩʢʘʤʠ 

ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʜʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʩʠʩʪʝʤʫ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ. 

ʅʘʧʨʠʤʝʨ, ʚ ʧʦʣʦʞʝʥʠʝ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʉɺʂ ʙʘʥʢʘ ʞʝʣʘʪʝʣʴʥʦ 

ʟʘʢʨʝʧʠʪʴ ʜʦʢʫʤʝʥʪʘʣʴʥʦ ʧʦʨʷʜʦʢ ʜʝʡʩʪʚʠʡ ʉɺʂ. ʊʘʢʠʝ ʜʝʡʩʪʚʠʷ 

ʧʦʪʨʝʙʫʶʪ ʦʪ ʩʣʫʞʙʳ ʦʩʫʱʝʩʪʚʣʷʪʴ ʘʥʘʣʠʟ ʭʦʜʘ ʦʧʝʨʘʮʠʠ ʙʘʥʢʘ ʦʪ ʝʝ 

ʥʘʯʘʣʘ ʠ ʜʦ ʦʢʦʥʯʘʥʠʷ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʘʩʧʦʨʷʞʝʥʠʡ ʨʫʢʦʚʦʜʩʪʚʘ 

ʙʘʥʢʘ. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʥʘʩʪʫʧʠʣʘ ʩʠʪʫʘʮʠʷ ʨʠʩʢʘ ʠ ʧʦʚʣʝʢʣʘ ʟʘ ʩʦʙʦʡ 

ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʙʘʥʢʘ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ 

ʜʝʪʘʣʴʥʦʛʦ ʩʣʫʞʝʙʥʦʛʦ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʯʠʚʰʝʛʦʩʷ. ʇʨʦʚʝʜʝʥʠʝ 

ʪʘʢʦʛʦ ʩʣʫʞʝʙʥʦʛʦ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʠʥʠʮʠʠʨʫʝʪʩʷ ʣʶʙʳʤ 

ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ ʠʣʠ ʩʦʪʨʫʜʥʠʢʦʤ ʙʘʥʢʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʥʫʪʨʝʥʥʠʤʠ 

ʥʦʨʤʘʤʠ ʩʪʘʥʜʘʨʪʦʚ ʧʦʚʝʜʝʥʠʷ. ɺ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ɹʘʥʢʘ 

ʈʦʩʩʠʠ ʧʦʨʷʜʦʢ ʧʨʦʚʝʜʝʥʠʷ ʩʣʫʞʝʙʥʳʭ  ʨʘʩʩʣʝʜʦʚʘʥʠʡ ʥʝ ʦʛʦʚʦʨʝʥ, ʥʦ 

ʥʘ ʧʨʘʢʪʠʢʝ ʦʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʣʫʞʙʦʡ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʚ ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʘʭ 

ʚʥʫʪʨʝʥʥʠʡ ʢʦʥʪʨʦʣʴ ʚʟʘʠʤʦʩʚʷʟʘʥ ʩ ʙʘʥʢʦʚʩʢʠʤʠ ʨʠʩʢʘʤʠ, ʧʨʠ ʝʛʦ 

ʦʪʚʝʪʩʪʚʝʥʥʦʤ ʠʩʧʦʣʥʝʥʠʠ ʤʦʞʥʦ ʫʩʧʝʰʥʦ ʧʨʝʦʜʦʣʝʪʴ ʩʠʩʪʝʤʥʳʝ 

ʢʨʠʟʠʩʳ, ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʩ ʥʠʤʠ ʧʦʪʝʨʠ ʠ ʧʨʠʚʝʩʪʠ ʢ 

ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʠ ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

ʂʨʘʡʥʝ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʫʩʚʦʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʩʝʤʠ 

ʩʦʪʨʫʜʥʠʢʘʤʠ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʩʨʝʜʩʪʚ ʩʚʷʟʠ ʚʚʠʜʫ ʫʩʣʦʞʥʝʥʠʷ ʚ ʩʠʩʪʝʤʝ 

ɹʘʥʢʘ ʈʦʩʩʠʠ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʠʟ-ʟʘ ʨʦʩʪʘ 
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ʦʙʲʝʤʦʚ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʨʘʟʚʠʪʠʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ 

ʙʘʟʳ ʠ ʨʘʩʰʠʨʝʥʠʷ ʢʨʫʛʘ ʬʫʥʢʮʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʦʨʛʘʥʠʟʘʮʠʠ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʧʨʠʦʨʠʪʝʪʥʳʤ ʷʚʣʷʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝ ʨʠʩʢʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʢʦʪʦʨʳʡ ʥʘʧʨʘʚʣʝʥ ʥʘ 

ʦʧʝʨʘʮʠʠ, ʙʦʣʝʝ ʚʩʝʛʦ ʧʦʜʚʝʨʞʝʥʥʳʤ ʨʠʩʢʘʤ. ʆʪ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʫʣʫʯʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʧʨʦʮʝʩʩʘ, ʘ 

ʥʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʚʝʨʝʥʥʳʭ ʦʧʝʨʘʮʠʡ. 

ʆʜʥʘʢʦ, ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʠʤ ʨʠʩʢʦʚ, ʧʨʦʩʪʦʛʦ ʦʧʠʩʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ 

ʧʨʦʮʝʩʩʦʚ ʥʝʜʦʩʪʘʪʦʯʥʦ. ɺʘʞʥʦ ʧʦʥʠʤʘʪʴ ʩʫʱʥʦʩʪʴ ʧʨʦʮʝʜʫʨ, 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʡ, ʟʥʘʥʠʝ ʢʦʥʝʯʥʳʭ ʩʨʦʢʦʚ, ʬʦʨʤ 

ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ ʠ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʚʘʞʥʳʭ ʜʝʡʩʪʚʠʡ. 

ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ 

ʠʛʨʘʝʪ ʩʦʟʜʘʥʠʝ ʤʝʭʘʥʠʟʤʘ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʠ ʥʘʣʠʯʠʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʧʦʜʛʦʪʦʚʣʝʥʥʦʡ ʩʣʫʞʙʳ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ. 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʫʧʨʘʚʣʝʥʯʝʩʢʫʶ ʠ ʦʧʝʨʘʮʠʦʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ɹʘʥʢʘ ʈʦʩʩʠʠ ʧʦʟʚʦʣʠʪ ʩʣʘʞʝʥʥʦʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʚʩʝʡ ʩʪʨʫʢʪʫʨʳ ʠ ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʚʥʫʪʨʝʥʥʝʛʦ 

ʢʦʥʪʨʦʣʷ ʥʘ ʦʩʥʦʚʝ ʨʠʩʢʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʦʮʝʩʩʥʳʭ ʪʝʭʥʦʣʦʛʠʡ.  

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠʟʤʝʥʝʥʠʝ ʧʦʜʭʦʜʦʚ ʢ ʨʘʙʦʪʝ 

ʦʧʨʝʜʝʣʷʝʪ ʧʝʨʝʭʦʜ ʢ ʧʦʩʪʨʦʝʥʠʶ ʟʨʝʣʦʡ ʢʦʥʪʨʦʣʴʥʦʡ ʩʨʝʜʳ, ʢʦʪʦʨʘʷ 

ʧʦʤʦʞʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʨʝʟʫʣʴʪʘʪʠʚʥʦʡ ʚʩʶ ʩʠʩʪʝʤʫ ʚʥʫʪʨʝʥʥʝʛʦ 

ʢʦʥʪʨʦʣʷ, ʙʣʘʛʦʜʘʨʷ: 

¶ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ ʘʜʝʢʚʘʪʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ;  

¶ ʚʟʚʝʰʝʥʥʦʤʫ ʧʦʜʭʦʜʫ ʢ ʨʘʟʨʘʙʦʪʢʝ ʢʘʞʜʦʛʦ ʧʨʦʮʝʩʩʘ ʠ 

ʧʦʜʧʨʦʮʝʩʩʘ; 

¶ ʧʦʜʙʦʨʫ ʠ ʧʦʜʛʦʪʦʚʢʝ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ, ʥʘ ʢʦʪʦʨʳʭ 
ʚʦʟʣʦʞʝʥʳ ʢʦʥʪʨʦʣʴʥʳʝ ʬʫʥʢʮʠʠ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʦʧʝʨʘʮʠʡ; 

¶ ʧʦʩʪʦʷʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʠʩʪʝʤʳ 

ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ. 

ʀʪʘʢ, ʈʦʩʩʠʡʩʢʘʷ ʬʝʜʝʨʘʮʠʷ ʜʦʣʞʥʘ ʨʘʟʚʠʚʘʪʴ ʫʩʪʦʡʯʠʚʫʶ ʙʘʥʢʦʚʩʢʫʶ 

ʩʠʩʪʝʤʫ, ʫʜʝʣʷʪʴ ʚʥʠʤʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʚ 

ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʘʭ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʫ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

ɼʝʡʩʪʚʫʶʱʘʷ ʩʠʩʪʝʤʘ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʥʫʞʜʘʝʪʩʷ ʚ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ 
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ɹʫʜʢʦ ʄ. ɺ. 

ʂʫʙʘʥʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʨʘʩʥʦʜʘʨ 
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ʀʅʅʆɺɸʎʀʀ ɺ ʉʌɽʈɽ ɹɸʅʂʆɺʉʂʆɻʆ ʆɹʉʃʋɾʀɺɸʅʀʗ: 

ʊɽʂʋʑʀɽ ʈɽɸʃʀʀ, ʇʈʆɹʃɽʄʓ ʀ ʇɽʈʉʇɽʂʊʀɺʓ 

ʈɸɿɺʀʊʀʗ 

 

ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʠʤʝʥʥʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʜʨʘʡʚʝʨʦʚ ʨʘʟʚʠʪʠʷ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʥʘʧʨʘʚʣʝʥʠʝ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʳ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʢʘʞʜʦʡ ʠʟ ʩʬʝʨ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. ɼʠʥʘʤʠʯʥʳʡ, ʩʪʨʝʤʠʪʝʣʴʥʦ 

ʥʘʙʠʨʘʶʱʠʡ ʪʝʤʧ ʧʨʦʮʝʩʩ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʠʝ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʚʣʝʢʫʪ ʟʘ 

ʩʦʙʦʡ ʟʘʤʝʪʥʫʶ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʭʘʨʘʢʪʝʨʘ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʦʪʥʦʰʝʥʠʡ. 

ɺ ʫʩʣʦʚʠʷʭ ʙʫʨʥʦʛʦ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ, 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʩʫʙʲʝʢʪʘ ʵʢʦʥʦʤʠʢʠ ʟʘʚʠʩʷʪ ʚʦ ʤʥʦʛʦʤ ʦʪ ʥʘʣʠʯʠʷ ʚ ʝʛʦ ʨʘʩʧʦʨʷʞʝʥʠʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʦʪʚʝʯʘʶʱʝʡ ʧʝʨʝʜʦʚʳʤ ʩʪʘʥʜʘʨʪʘʤ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʩʬʝʨʘ ʬʠʥʘʥʩʦʚ ʩʝʛʦʜʥʷ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ 

ʩʚʦʠʭ ʘʩʧʝʢʪʘʭ, ʚʢʣʶʯʘʷ ʬʦʨʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʫʙʲʝʢʪʦʚ ʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʤʝʪʦʜʳ, ʩʧʦʩʦʙʳ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʧʨʦʚʝʜʝʥʠʷ 

ʬʠʥʘʥʩʦʚʳʭ ʦʧʝʨʘʮʠʡ. ʉʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʩʨʝʜʩʪʚʘ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝ ʪʦʣʴʢʦ ʩʪʠʤʫʣʠʨʫʶʪ ʠ ʥʘʧʨʘʚʣʷʶʪ 

ʨʘʟʚʠʪʠʝ ʜʝʥʝʞʥʦ-ʢʨʝʜʠʪʥʳʭ ʦʪʥʦʰʝʥʠʡ - ʩʦʚʝʨʰʝʥʥʦ ʦʙʲʝʢʪʠʚʥʦ 

ʤʦʞʥʦ ʦʪʚʝʩʪʠ ʠʤ ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʚ ʬʠʥʘʥʩʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ. ʅʘ 

ʪʝʢʫʱʠʡ ʜʝʥʴ ʩʢʣʘʜʳʚʘʝʪʩʷ ʩʠʪʫʘʮʠʷ, ʚ ʢʦʪʦʨʦʡ ʩʚʦʙʦʜʥʳʡ ʠ 

ʩʚʦʝʚʨʝʤʝʥʥʳʡ ʜʦʩʪʫʧ ʩʫʙʲʝʢʪʦʚ ʢ ʙʘʥʢʦʚʩʢʠʤ ʫʩʣʫʛʘʤ - ʦʙʷʟʘʪʝʣʴʥʦʝ 

ʠ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʦʝ ʫʩʣʦʚʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʦʪʥʦʰʝʥʠʡ ʚ ʩʠʩʪʝʤʝ 

ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʩʪʘʙʠʣʴʥʦʛʦ ʝʸ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʩʜʝʣʘʣʠ ʚʦʟʤʦʞʥʳʤ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʧʝʮʠʘʣʴʥʳʭ 

ʩʝʨʚʠʩʦʚ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʦʪʥʦʰʝʥʠʡ, ʚʧʣʦʪʴ ʜʦ ʛʣʦʙʘʣʴʥʦʛʦ, ʦʙʱʝʤʠʨʦʚʦʛʦ ʤʘʩʰʪʘʙʘ. 

ɺʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʀʂʊ-ʩʨʝʜʩʪʚ ʚ ʩʬʝʨʫ ʜʝʥʝʞʥʦ-ʢʨʝʜʠʪʥʳʭ 

ʦʪʥʦʰʝʥʠʡ ʤʝʥʷʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ ʦ 

ʧʨʠʚʳʯʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʢʘʪʝʛʦʨʠʷʭ. ʊʘʢ, ʩʝʛʦʜʥʷ ʧʦʥʷʪʠʝ çʜʝʥʴʛʠè 

ʚʩʸ ʙʦʣʝʝ ʫʢʨʝʧʣʷʝʪʩʷ ʚ ʥʘʰʝʤ ʩʦʟʥʘʥʠʠ ʚ ʥʝʩʢʦʣʴʢʦ ʦʙʥʦʚʣʝʥʥʳʭ 

ʬʫʥʢʮʠʷʭ, ʬʦʨʤʘʭ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ, ʘ ʪʘʢʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʢʘʪʝʛʦʨʠʠ, 

ʢʘʢ çʧʣʘʪʝʞè ʠ çʨʘʩʯʝʪè ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʳʤʠ ʪʝʤʧʘʤʠ ʜʦʧʦʣʥʷʶʪʩʷ ʠ 

ʨʘʩʰʠʨʷʶʪʩʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʩʝʨʚʠʩʳ, ʘ ʟʥʘʯʠʪ, ʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʢʣʠʝʥʪʦʚ ʙʘʥʢʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʧʝʨʝʜʦʚʳʤ ʩʪʘʥʜʘʨʪʘʤ.  

 



125 

 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʪʘʢʠʭ ʛʣʦʙʘʣʴʥʳʭ ʧʦʥʷʪʠʡ ʩʠʩʪʝʤʳ ʤʠʨʦʚʦʛʦ 

ʭʦʟʷʡʩʪʚʘ, ʢʘʢ çʬʠʥʘʥʩʦʚʳʡ ʨʳʥʦʢè ʠ çʜʝʥʝʞʥʦ-ʢʨʝʜʠʪʥʘʷ ʩʬʝʨʘè ʚ 

ʮʝʣʦʤ, ʪʦ ʠʭ ʩʫʱʥʦʩʪʴ ʠ ʧʨʠʥʮʠʧʳ ʚʩʸ ʯʘʱʝ ʨʘʩʢʨʳʚʘʶʪʩʷ ʠʤʝʥʥʦ 

ʯʝʨʝʟ ʧʨʠʟʤʫ ʚʠʨʪʫʘʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʀ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʪʘʢʦʡ 

ʧʦʜʭʦʜ ʥʝ ʙʫʜʝʪ ʣʠʰʝʥ ʦʩʥʦʚʘʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʨʘʟʚʠʪʠʝ ʬʦʨʤ 

ʬʠʥʘʥʩʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʫʙʲʝʢʪʦʚ ʵʢʦʥʦʤʠʢʠ ʦʧʠʨʘʝʪʩʷ ʥʘ 

ʤʦʱʥʳʡ ʬʫʥʜʘʤʝʥʪ - ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʶ ʠ ʠʥʪʝʨʥʝʪʠʟʘʮʠʶ.  

ʕʣʝʢʪʨʦʥʥʳʝ ʨʘʩʯʝʪʳ ʠ ʧʣʘʪʝʞʠ, ʧʦʣʫʯʝʥʠʝ ʩʩʫʜ, ʦʪʢʨʳʪʠʝ 

ʜʝʧʦʟʠʪʥʳʭ ʩʯʝʪʦʚ ʯʝʨʝʟ ʧʦʩʨʝʜʩʪʚʦ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʬʠʥʘʥʩʦʚʳʝ ʧʦʨʪʘʣʳ ʠ ʵʣʝʢʪʨʦʥʥʳʝ ʣʠʯʥʳʝ ʢʘʙʠʥʝʪʳ ʬʠʟʠʯʝʩʢʠʭ ʠ 

ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ, ʘʛʨʝʛʠʨʦʚʘʥʠʝ ʩʯʝʪʦʚ, ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ ʣʠʯʥʦʡ 

ʬʠʥʘʥʩʦʚʦʡ ʩʪʘʪʠʩʪʠʢʦʡ - ʚʩʸ ʵʪʦ ʷʚʣʷʝʪʩʷ ʜʘʣʝʢʦ ʥʝ ʧʦʣʥʳʤ ʧʝʨʝʯʥʝʤ.  

ʊʝʭʥʦʣʦʛʠʠ ʠ ʠʥʥʦʚʘʮʠʠ ʚ ʩʬʝʨʝ ʙʘʥʢʦʚʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʧʦʜʚʝʨʛʘʶʪʩʷ ʢʘʯʝʩʪʚʝʥʥʳʤ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷʤ, ʪʨʘʥʩʬʦʨʤʠʨʫʶʪʩʷ, 

ʚʥʝʜʨʷʶʪʩʷ (ʠʣʠ ʞʝ, ʥʘʧʨʦʪʠʚ, ʣʠʢʚʠʜʠʨʫʶʪʩʷ) ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʨʷʜʘ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʘʜʘʯ, ʚ ʯʠʩʣʝ ʢʦʪʦʨʳʭ: 

- ʧʦʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʠ ʩʦʚʝʨʰʝʥʠʷ ʦʧʝʨʘʮʠʡ; 

- ʫʣʫʯʰʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʩʠʩʪʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʢʘʢ ʩʦʭʨʘʥʥʦʩʪʴ ʩʨʝʜʩʪʚ ʥʘ ʩʯʝʪʘʭ, ʪʘʢ ʠ ʟʘʱʠʪʫ ʜʘʥʥʳʭ; 

- ʨʘʟʨʘʙʦʪʢʘ ʩʝʨʚʠʩʦʚ, ʜʝʣʘʶʱʠʭ ʫʩʣʫʛʠ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ 

ʩʫʙʲʝʢʪʦʚ.  

ɹʝʩʩʧʦʨʥʦ, ʚ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʚʨʝʤʷ ʩʪʘʥʦʚʠʪʩʷ ʝʱʝ ʦʜʥʠʤ ʚʘʞʥʳʤ 

ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ, ʩʦʢʨʘʱʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʦʚʝʜʝʥʠʷ 

ʦʧʝʨʘʮʠʡ ʚ ʩʬʝʨʝ ʜʝʥʝʞʥʦ-ʢʨʝʜʠʪʥʳʭ ʦʪʥʦʰʝʥʠʡ - ʙʦʣʴʰʦʡ ʧʣʶʩ ʜʣʷ 

ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ. ʕʢʦʥʦʤʠʷ ʚʨʝʤʝʥʠ ʙʣʘʛʦʧʨʠʷʪʥʘ ʢʘʢ ʜʣʷ 

ʢʣʠʝʥʪʦʚ ʙʘʥʢʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʬʠʟʠʯʝʩʢʠʤʠ ʣʠʮʘʤʠ, ʪʘʢ ʠ ʜʣʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʠ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʫʩʣʦʚʠʷʭ ʞʝʩʪʢʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʚ ʩʬʝʨʝ ʙʘʥʢʦʚʩʢʠʭ 

ʫʩʣʫʛ, ʢʣʠʝʥʪʩʢʦʝ ʧʨʝʜʧʦʯʪʝʥʠʝ ʙʫʜʝʪ ʥʘ ʩʪʦʨʦʥʝ ʪʝʭ ʩʫʙʲʝʢʪʦʚ 

ʩʝʢʪʦʨʘ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʦʙʝʩʧʝʯʠʪʴ ʥʝ ʪʦʣʴʢʦ ʙʳʩʪʨʦʪʫ ʠ 

ʥʘʜʝʞʥʦʩʪʴ ʧʨʦʚʦʜʠʤʳʭ ʦʧʝʨʘʮʠʡ, ʥʦ ʠ ʩʚʦʙʦʜʥʳʡ ʜʦʩʪʫʧ ʢ 

ʥʝʦʙʭʦʜʠʤʳʤ ʩʝʨʚʠʩʘʤ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʧʨʦʠʩʭʦʜʠʪ ʩʚʦʝʦʙʨʘʟʥʘʷ 

çʛʦʥʢʘ ʚʦʦʨʫʞʝʥʠʷè ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʦʚ, ʧʦʙʝʜʫ ʚ ʢʦʪʦʨʦʡ ʤʦʛʫʪ 

ʦʜʝʨʞʘʪʴ ʩʫʙʲʝʢʪʳ, ʙʝʩʧʨʝʨʳʚʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʶʱʠʝ ʠ ʧʦʧʦʣʥʷʶʱʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʡ ʘʨʩʝʥʘʣ ʠ ʛʦʪʦʚʳʝ ʢ ʚʥʝʜʨʝʥʠʶ 

ʠʥʥʦʚʘʮʠʡ ʚ ʧʨʘʢʪʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʠʛʨʘʶʪ 

ʠʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʫʜʦʙʩʪʚʘ 

ʜʦʩʪʫʧʘ ʢʣʠʝʥʪʩʢʦʡ ʘʫʜʠʪʦʨʠʠ ʢ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʤ ʙʘʥʢʦʤ ʫʩʣʫʛʘʤ. 

ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʫʧʨʘʚʣʝʥʠʷ 

ʩʯʝʪʘʤʠ ʠ ʦʙʤʝʥ ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʧʦʩʨʝʜʩʪʚʦʤ ʩʝʪʠ 

ʀʥʪʝʨʥʝʪ. ʊʘʢʠʝ ʚʠʜʳ ʪʝʭʥʦʣʦʛʠʡ ʩʪʘʣʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʠ 

ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʟʘʤʝʥʦʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʙʘʥʢʦʚʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, 

ʙʘʟʠʨʦʚʘʚʰʝʛʦʩʷ ʥʘ ʩʠʩʪʝʤʝ çʂʣʠʝʥʪ-ʙʘʥʢè. 
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ʅʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʥʘʟʘʜ ʤʦʙʠʣʴʥʳʡ ʙʘʥʢʠʥʛ ʧʦʜʨʘʟʫʤʝʚʘʣ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʙʘʥʢʦʚʩʢʠʭ ʫʩʣʫʛ ʢʣʠʝʥʪʘʤ 

ʧʦʩʨʝʜʩʪʚʦʤ ʩʦʝʜʠʥʝʥʠʷ ʯʝʨʝʟ ʩʦʪʦʚʫʶ ʩʚʷʟʴ (SMS-ʙʘʥʢʠʥʛ). ʊʘʢʠʝ 

ʩʝʨʚʠʩʳ ʜʘʚʘʣʠ ʢʣʠʝʥʪʘʤ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʚʝʨʰʘʪʴ ʪʘʢʠʝ ʜʝʡʩʪʚʠʷ, ʢʘʢ 

ʧʨʦʚʝʨʢʘ ʩʦʩʪʦʷʥʠʷ ʩʯʝʪʘ ʠ ʧʨʦʩʪʳʝ ʧʣʘʪʝʞʥʳʝ ʦʧʝʨʘʮʠʠ. ʉʝʛʦʜʥʷ ʞʝ 

ʤʦʙʠʣʴʥʳʡ ʙʘʥʢʠʥʛ, ʦʩʥʦʚʳʚʘʶʱʠʡʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʡ 

ʪʠʧʘ çʀʥʪʝʨʥʝʪ-ʢʣʠʝʥʪè, ʧʨʝʜʩʪʘʚʣʝʥ ʧʦʣʥʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ 

ʤʦʙʠʣʴʥʳʤʠ ʠ ʠʥʪʝʨʥʝʪ-ʧʨʠʣʦʞʝʥʠʷʤʠ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʯʝʨʝʟ ʚʝʙ-ʩʘʡʪ 

ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʙʘʥʢʘ ʩʦʚʝʨʰʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʳʝ ʦʧʝʨʘʮʠʠ ʙʝʟ 

ʣʠʯʥʦʛʦ ʧʦʩʝʱʝʥʠʷ ʦʪʜʝʣʝʥʠʷ ʙʘʥʢʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʝʨʚʠʩʳ 

ʤʦʙʠʣʴʥʦʛʦ ʙʘʥʢʠʥʛʘ ʧʦʟʚʦʣʷʶʪ ʢʣʠʝʥʪʫ ʩʦʚʝʨʰʘʪʴ ʫʧʨʘʚʣʝʥʠʝ 

ʙʘʥʢʦʚʩʢʠʤ ʩʯʝʪʦʤ ʩʦ ʩʚʦʝʛʦ ʧʣʘʥʰʝʪʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʠʣʠ ʩʤʘʨʪʬʦʥʘ.   

ʆʪʤʝʪʠʤ, ʯʪʦ ʨʦʣʴ ʠʥʥʦʚʘʮʠʡ ʤʦʙʠʣʴʥʦʛʦ ʙʘʥʢʠʥʛʘ, 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʩʪʘʥʦʚʠʪʩʷ ʚʩʸ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʡ ʚ ʩʠʩʪʝʤʝ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʙʘʥʢʦʚʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ.  ʊʘʢ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʢʘʯʝʩʪʚʦ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʤʦʞʝʪ ʦʢʘʟʘʪʴ 

ʚʣʠʷʥʠʝ ʥʘ ʚʳʙʦʨ ʢʣʠʝʥʪʦʤ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʙʘʥʢʘ. ʂʘʢ ʩʦʚʝʨʰʝʥʥʦ 

ʩʧʨʘʚʝʜʣʠʚʦ ʦʪʤʝʪʠʣ ʚ ʩʚʦʝʡ ʢʥʠʛʝ-ʙʝʩʪʩʝʣʣʝʨʝ çɹʘʥʢ 3.0è ɹʨʝʪʪ ʂʠʥʛ, 

çʙʘʥʢ ʩʝʛʦʜʥʷ - ʵʪʦ ʥʝ ʪʦ, ʢʫʜʘ ʚʳ ʭʦʜʠʪʝ, ʘ ʪʦ, ʯʪʦ ʚʳ ʜʝʣʘʝʪʝè[1].  

ɿʘ ʜʦʩʪʘʪʦʯʥʦ ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ (ʜʣʷ ʈʦʩʩʠʠ ʵʪʦ ʧʦʩʣʝʜʥʝʝ 

ʜʝʩʷʪʠʣʝʪʠʝ) ʤʦʙʠʣʴʥʳʡ ʙʘʥʢʠʥʛ ʠʟ ʚʝʩʴʤʘ ʩʧʦʨʥʦʛʦ ʚ ʦʪʥʦʰʝʥʠʠ 

ʙʫʜʫʱʝʡ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ 

ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʣʩʷ ʚ ʦʜʥʫ ʠʟ ʦʩʥʦʚʥʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʩʠʩʪʝʤ 

ʦʙʩʣʫʞʠʚʘʥʠʷ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʝʩʪʴ ʚʧʦʣʥʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʩʥʦʚʘʥʠʷ 

ʜʦʚʝʨʷʪʴ ʧʦʟʠʪʠʚʥʳʤ ʜʣʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʙʘʥʢʦʚʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʨʦʛʥʦʟʘʤ. ɺʦ-ʧʝʨʚʳʭ, ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʤʦʙʠʣʴʥʳʭ ʙʘʥʢʦʚ ʙʫʜʝʪ ʚʦʟʨʘʩʪʘʪʴ ʧʦ ʤʝʨʝ ʪʦʛʦ, ʢʘʢ ʧʦʩʪʝʧʝʥʥʦ 

ʪʘʢʦʛʦ ʨʦʜʘ ʩʝʨʚʠʩʳ ʧʦʣʦʞʠʪʝʣʴʥʦ ʟʘʨʝʢʦʤʝʥʜʫʶʪ ʩʝʙʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ʉʠʩʪʝʤʳ ʟʘʱʠʪʳ ʜʘʥʥʳʭ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʘʢʪʠʚʥʦ 

ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ, ʘ ʵʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʚʳʰʘʝʪ ʫʨʦʚʝʥʴ ʜʦʚʝʨʠʷ 

ʢʣʠʝʥʪʦʚ. ɺʦ-ʚʪʦʨʳʭ, ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ, ʯʠʩʣʦ ʢʣʠʝʥʪʦʚ 

ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʦʚ ʚʩʸ ʙʦʣʝʝ ʙʫʜʝʪ ʧʦʧʦʣʥʷʪʴʩʷ ʤʦʣʦʜʳʤ 

ʧʦʢʦʣʝʥʠʝʤ, ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʱʠʤ ʠʥʪʝʨʥʝʪ-ʩʝʨʚʠʩʳ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ 

ʞʠʟʥʠ ʜʣʷ ʙʳʪʦʚʳʭ ʥʫʞʜ.  

ʀʥʥʦʚʘʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ ʥʦʚʳʭ ʩʝʨʚʠʩʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʙʘʥʢʦʚʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʢʨʦʝʪʩʷ ʠʤʝʥʥʦ ʚ 

ʘʜʘʧʪʘʮʠʠ  ʢ ʝʞʝʜʥʝʚʥʦʤʫ ʧʦʚʝʜʝʥʠʶ ʢʣʠʝʥʪʘ ʢʘʢ ʩʫʙʲʝʢʪʘ 

ʬʠʥʘʥʩʦʚʳʭ ʦʪʥʦʰʝʥʠʡ. ʊʘʢ, ʦʪʤʝʪʠʤ, ʯʪʦ, ʥʘʠʙʦʣʝʝ ʧʝʨʝʜʦʚʳʝ 

ʧʨʠʣʦʞʝʥʠʷ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʪʘʢʠʭ ʫʩʣʫʛ, ʢʘʢ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʚʦʠʭ ʨʘʩʭʦʜʦʚ ʠ ʘʚʪʦʧʣʘʪʝʞʠ. ʊʦ ʝʩʪʴ, 

ʩʘʤʠ ʧʦ ʩʝʙʝ ʪʝʭʥʦʣʦʛʠʠ ʠʥʪʝʨʥʝʪ-  ʠ ʤʦʙʠʣʴʥʦʛʦ ʙʘʥʢʠʥʛʘ ʥʝ ʷʚʣʷʶʪʩʷ 

ʠʥʥʦʚʘʮʠʝʡ, ʥʦ ʪʘʢʦʡ ʭʘʨʘʢʪʝʨ ʥʦʩʠʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʦʮʝʩʩ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʝʨʚʠʩʦʚ, ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ ʨʘʩʰʠʨʝʥʠʠ 

ʢʦʣʠʯʝʩʪʚʘ ʠ ʢʘʯʝʩʪʚʘ  ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʳʭ ʫʩʣʫʛ.   
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 ʀʟʚʝʩʪʥʳʝ ʠ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʝ ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʚ 

ʩʪʨʘʥʝ ʠ ʤʠʨʝ  ʪʝʨʤʠʥʘʣʳ ʠ ʙʘʥʢʦʤʘʪʳ ʫʯʘʩʪʚʫʶʪ  ʚ  ʠʥʥʦʚʘʮʠʦʥʥʦʤ 

ʧʨʦʮʝʩʩʝ  ʢʘʢ  ʵʣʝʤʝʥʪ  ʙʘʥʢʦʚʩʢʠʭ ʦʬʠʩʦʚ  ʧʨʠʥʮʠʧʠʘʣʴʥʦʛʦ ʥʦʚʦʛʦ 

ʬʦʨʤʘʪʘ. ʈʘʩʰʠʨʝʥʠʝ  ʠʭ  ʬʫʥʢʮʠʦʥʘʣʘ  ʧʦʟʚʦʣʷʝʪ ʢʣʠʝʥʪʘʤ  

ʧʨʦʠʟʚʦʜʠʪʴ  ʦʧʣʘʪʫ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʛʦ ʥʘʙʦʨʘ  ʫʩʣʫʛ,  ʘ ʙʘʥʢʘʤ - 

ʜʝʣʘʪʴ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʢʨʝʜʠʪʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ, ʙʘʟʠʨʫʶʱʠʝʩʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ  ʥʘ ʘʥʘʣʠʟʝ ʧʦʚʝʜʝʥʠʷ ʢʣʠʝʥʪʘ. ʉʧʠʩʦʢ ʜʦʩʪʫʧʥʳʭ 

ʙʘʥʢʦʚʩʢʠʭ ʫʩʣʫʛ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦ ʧʦʩʨʝʜʩʪʚʦʤ 

ʙʘʥʢʦʤʘʪʦʚ,  ʧʦʩʪʦʷʥʥʦ ʨʘʩʰʠʨʷʝʪʩʷ. 

ʊʘʢʞʝ ʦʪʤʝʪʠʤ, ʯʪʦ  ʚ ʤʠʨʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʨʝʘʣʠʟʫʶʪʩʷ 

ʧʨʦʝʢʪʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʫʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʘʤʠʭ ʫʩʪʨʦʡʩʪʚ 

ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ʇʦʚʳʰʝʥʠʶ ʩʪʝʧʝʥʠ ʫʜʦʙʩʪʚʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʙʘʥʢʦʚʩʢʦʛʦ  

ʦʙʩʣʫʞʠʚʘʥʠʷ ʚʦ ʤʥʦʛʦʤ ʩʧʦʩʦʙʩʪʚʫʝʪ ʢʦʥʩʦʣʠʜʘʮʠʷ  ʫʞʝ ʠʤʝʶʱʠʭʩʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʝʜʠʥʳʭ, ʫʥʠʚʝʨʩʘʣʴʥʳʭ 

ʩʝʨʚʠʩʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʦʚʝʜʝʥʠʷ ʬʠʥʘʥʩʦʚʳʭ ʦʧʝʨʘʮʠʡ.  ʇʨʠʤʝʨʦʤ 

ʪʘʢʦʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʦʩʩʠʡʩʢʦʛʦ ʨʝʰʝʥʠʷ  ʷʚʣʷʶʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʝ 

ʵʣʝʢʪʨʦʥʥʳʝ ʢʘʨʪʳ (ʋʕʂ),  ʚʥʝʜʨʝʥʠʝ ʢʦʪʦʨʳʭ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ  

ʟʘʢʦʥʦʤ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛʘʭ. ɺ ʋʕʂ, ʧʦʤʠʤʦ  ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʜʘʥʥʳʭ ʛʨʘʞʜʘʥʠʥʘ, ʩʪʨʘʭʦʚʦʛʦ ʥʦʤʝʨʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʣʠʮʝʚʦʛʦ 

ʩʯʝʪʘ ʚ ʩʠʩʪʝʤʝ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʧʝʥʩʠʦʥʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ (ʉʅʀʃʉ), 

ʥʦʤʝʨʘ ʧʦʣʠʩʘ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ (ʆʄʉ) ʠ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʣʠʯʥʦʩʪʠ, ʪʘʢʞʝ ʚʢʣʶʯʝʥʦ ʙʘʥʢʦʚʩʢʦʝ ʧʣʘʪʝʞʥʦʝ 

ʧʨʠʣʦʞʝʥʠʝ. 

ɺ ʯʠʩʣʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʥʜʝʥʮʠʡ ʩʬʝʨʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʙʘʥʢʦʚʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ ʥʘʧʨʘʚʣʝʥʠʷ, 

ʩʚʷʟʘʥʥʳʝ ʥʝ ʪʦʣʴʢʦ ʩ ʚʥʝʜʨʝʥʠʝʤ ʥʦʚʳʭ ʘʧʧʘʨʘʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ, ʥʦ ʠ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ ʫʩʣʫʛ, ʘʜʘʧʪʠʨʫʶʱʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʬʠʥʘʥʩʦʚʦʛʦ ʠʥʩʪʠʪʫʪʘ ʢ ʟʘʧʨʦʩʘʤ ʠ ʧʦʪʨʝʙʥʦʩʪʷʤ ʩʦʚʨʝʤʝʥʥʦʡ 

ʵʢʦʥʦʤʠʢʠ ʠ ʦʪʜʝʣʴʥʳʭ ʝʝ ʩʫʙʲʝʢʪʦʚ. ʅʘʧʨʠʤʝʨ, ʩʝʛʦʜʥʷ ʩʦʟʜʘʶʪʩʷ 

ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʥʝʢʦʪʦʨʦʛʦ ʨʦʜʘ ʫʥʠʬʠʢʘʮʠʠ ʚʦʟʤʦʞʥʦʩʪʝʡ  ʠ 

ʚʟʘʠʤʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʩʝʨʚʠʩʦʚ (ʧʨʠʚʷʟʢʘ ʢ ʩʠʩʪʝʤʝ ʠʥʪʝʨʥʝʪ-ʙʘʥʢʘ ʢʘʨʪ 

ʜʨʫʛʠʭ ʙʘʥʢʦʚ ʜʣʷ ʩʦʚʝʨʰʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʦʧʝʨʘʮʠʡ; ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʩʤʦʪʨʘ ʙʘʣʘʥʩʦʚ ʧʦ ʜʨʫʛʠʤ ʩʯʝʪʘʤ ʢʣʠʝʥʪʦʚ, ʩʝʨʚʠʩʳ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘʤ ʧʨʦʜʘʚʘʪʴ ʪʦʚʘʨʳ ʚ ʢʨʝʜʠʪ). 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʩʬʝʨʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʙʘʥʢʦʚʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ  

ʚ ʈʦʩʩʠʠ ʨʘʟʚʠʚʘʝʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ,  ʧʦ çʜʦʛʦʥʷʶʱʝʤʫè, ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʢ ʨʘʟʚʠʪʳʤ ʩʪʨʘʥʘʤ, ʩʮʝʥʘʨʠʶ, ʦʮʝʥʠʚʘʪʴ ʧʝʨʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʝʛʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʦʜʩʠʩʪʝʤʳ ʬʠʥʘʥʩʦʚʳʭ 

ʦʪʥʦʰʝʥʠʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʯʝʨʝʟ ʧʨʠʟʤʫ ʚʥʝʜʨʷʝʤʳʭ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ 

ʵʪʘʧʝ ʟʘ ʨʫʙʝʞʦʤ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ. ʇʨʠ ʵʪʦʤ 

ʚʘʞʥʦ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ, ʧʨʠ ʚʩʝʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, 

ʥʝʧʨʠʤʝʥʠʤʳ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʦʩʩʠʡʩʢʠʤʠ ʩʫʙʲʝʢʪʘʤʠ ʧʦ ʨʷʜʫ 

ʦʙʲʝʢʪʠʚʥʳʭ ʧʨʠʯʠʥ (ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ 
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ʚʩʪʨʘʠʚʘʥʠʝ ʠʭ ʚ ʩʠʩʪʝʤʫ ʙʘʥʢʦʚʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʝ ʧʨʠʥʝʩʝʪ 

ʞʝʣʘʝʤʳʭ  ʨʝʟʫʣʴʪʘʪʦʚ). 

ɺʳʙʦʨ ʩʪʨʘʪʝʛʠʠ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʝʡ ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʪʝʤʧʳ ʨʘʟʚʠʪʠʷ  

ʩʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʙʘʥʢʦʚʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, 

ʧʨʦʜʠʢʪʦʚʘʥ ʮʝʣʳʤ ʨʷʜʦʤ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʦʚ, ʠ ʥʘʨʷʜʫ ʩ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʠ ʪʝʭʥʠʯʝʩʢʠʤ ʥʝʦʙʭʦʜʠʤʦ ʙʨʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʪʘʢʠʝ, 

ʢʘʢ  ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʠ ʩʦʮʠʘʣʴʥʳʡ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʤʥʦʛʠʝ 

ʪʨʫʜʥʦʩʪʠ ʥʘ ʧʫʪʠ ʩʦʟʜʘʥʠʷ ʛʘʨʤʦʥʠʯʥʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʡ ʠ 

ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʫʙʲʝʢʪʦʚ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʳ ʥʠʚʝʣʠʨʫʶʪʩʷ, ʥʝ ʚ ʧʦʩʣʝʜʥʶʶ ʦʯʝʨʝʜʴ, 

ʫʩʠʣʠʷʤʠ, ʧʨʝʜʧʨʠʥʠʤʘʝʤʳʤʠ ʚ ʦʙʣʘʩʪʠ ʢʦʨʨʝʢʪʠʨʦʚʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ  ʢʣʠʝʥʪʦʚ ʙʘʥʢʦʚ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʤʦʞʥʳʝ  ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ  ʩʠʩʪʝʤ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ  ʤʥʦʛʦʯʠʩʣʝʥʥʳ. ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, 

ʫʯʠʪʳʚʘʶʱʠʡ ʚʩʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʪʝʥʜʝʥʮʠʠ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʩʧʨʦʩʘ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʫʩʧʝʰʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʦʛʦ 

ʠʣʠ ʠʥʦʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. ʊʝʤʧʳ ʠ ʭʘʨʘʢʪʝʨ  ʨʘʩʰʠʨʝʥʠʷ 

ʪʝʭʥʠʯʝʩʢʦʛʦ  ʧʦʪʝʥʮʠʘʣʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ  ʷʚʣʷʶʪʩʷ ʧʦʣʥʦʮʝʥʥʳʤ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʧʦʟʠʪʠʚʥʳʭ 

ʧʨʦʛʥʦʟʦʚ ʢʘʩʘʪʝʣʴʥʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤ ɼɹʆ. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʘʜʝʢʚʘʪʥʦʩʪʴ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʠʥʥʦʚʘʮʠʡ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʨʘʟʨʝʟʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ  ʜʦʣʞʥʘ ʙʳʪʴ 

ʪʱʘʪʝʣʴʥʦ çʚʟʚʝʰʝʥʘè ʠ ʦʙʦʩʥʦʚʘʥʘ.  

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭ ʠʣʠ ʠʥʳʭ ʧʨʠʥʮʠʧʦʚ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʠʩʪʝʤ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʙʘʥʢʦʚʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʨʘʡʥʝ ʚʘʞʥʦ ʙʨʘʪʴ ʚʦ 

ʚʥʠʤʘʥʠʝ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʩʧʝʮʠʬʠʢʫ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʡ 

ʩʬʝʨʳ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. ʊʘʢ, ʩʝʛʦʜʥʷ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʨʷʜ ʢʣʶʯʝʚʳʭ 

ʪʝʥʜʝʥʮʠʡ ʠ ʪʝʩʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʧʨʦʙʣʝʤ, ʪʨʝʙʫʶʱʠʭ 

ʨʘʟʨʝʰʝʥʠʷ. 

ɺʦ-ʧʝʨʚʳʭ, ʤʘʩʰʪʘʙʳ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʬʝʨʝ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʦʨʛʘʥʠʟʘʮʠʠ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ, ʙʝʟʦʧʘʩʥʳʭ ʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʩʨʝʜʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʙʘʥʢʦʚʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʝ ʚ 

ʧʦʣʥʦʡ ʤʝʨʝ.  ʐʠʨʦʢʦʤʘʩʰʪʘʙʥʫʶ ʠ ʧʨʦʜʫʢʪʠʚʥʫʶ ʠʥʥʦʚʘʮʠʦʥʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ, ʧʦ ʨʷʜʫ ʦʙʲʝʢʪʠʚʥʳʭ ʧʨʠʯʠʥ,  ʨʘʟʚʦʨʘʯʠʚʘʶʪ ʣʠʰʴ 

ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠ ʯʘʩʪʥʳʝ ʙʘʥʢʦʚʩʢʠʝ ʫʯʨʝʞʜʝʥʠʷ, 

ʘ ʙʦʣʝʝ ʤʝʣʢʠʝ  ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʢʘʢ ʨʘʟʨʘʙʦʪʯʠʢʠ 

ʦʪʜʝʣʴʥʳʭ (ʪʦʯʝʯʥʳʭ) ʥʦʚʦʚʚʝʜʝʥʠʡ, ʨʦʣʴ ʢʦʪʦʨʳʭ ʚ ʦʙʱʝʡ ʩʠʩʪʝʤʝ, ʚ 

ʢʦʥʝʯʥʦ ʠʪʦʛʝ, ʥʝ ʪʘʢ ʟʥʘʯʠʪʝʣʴʥʘ.  

ɺʦ-ʚʪʦʨʳʭ, ʚʧʦʣʥʝ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʪʝʤʧʳ ʠ ʩʫʱʥʦʩʪʴ  ʧʨʦʮʝʩʩʘ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ  ʩʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʙʘʥʢʦʚʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠʤʝʶʪ  ʚʝʩʴʤʘ  ʪʝʩʥʫʶ ʚʟʘʠʤʦʩʚʷʟʴ  ʩ 

ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʝʡ ʚ ʩʪʨʘʥʝ ʠ  ʤʠʨʝ. ɺ ʩʚʝʪʝ ʮʝʧʦʯʢʠ 
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ʧʦʩʣʝʜʥʠʭ ʩʦʙʳʪʠʡ,  ʥʝʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʦʢʘʟʳʚʘʝʪ 

ʩʜʝʨʞʠʚʘʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʠʩʩʣʝʜʫʝʤʦʡ ʥʘʤʠ ʩʬʝʨʳ ʬʠʥʘʥʩʦʚ.  

ɺ-ʪʨʝʪʴʠʭ, ʚ ʠʥʥʦʚʘʮʠʦʥʥʦʤ ʙʘʥʢʦʚʩʢʦʤ ʧʨʦʮʝʩʩʝ ʈʦʩʩʠʠ ʠʤʝʶʪ 

ʤʝʩʪʦ ʚʳʩʦʢʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ, ʘ ʪʘʢʞʝ ʢʘʜʨʦʚʳʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ. ɺ 

ʫʩʣʦʚʠʷʭ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʘʜʘʧʪʘʮʠʠ ʢ ʚʳʩʦʢʠʤ ʪʝʭʥʦʣʦʛʠʷʤ 

ʧʦʨʦʞʜʘʝʪʩʷ ʩʚʦʝʛʦ ʨʦʜʘ ʜʝʬʠʮʠʪ ʚʣʘʜʝʶʱʠʭ ʩʧʝʮʠʘʣʴʥʳʤʠ ʥʘʚʳʢʘʤʠ 

ʢʘʜʨʦʚ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ʠʤʠ, ʘ ʪʘʢʞʝ ʚʦʟʥʠʢʘʶʪ 

ʧʨʦʙʣʝʤʳ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩ ʙʘʟʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʪʘʢʠʝ ʧʨʦʪʠʚʦʨʝʯʠʷ 

ʪʨʝʙʫʶʪ ʧʨʦʜʫʤʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʠ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʤʝʨ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʜʝʪʘʣʴʥʦʡ ʧʨʦʨʘʙʦʪʢʦʡ ʢʘʢ ʧʨʦʮʝʜʫʨ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʧʝʨʝʦʩʥʘʱʝʥʠʷ, ʪʘʢ ʠ ʧʦʨʷʜʢʦʤ ʥʘʡʤʘ ʠ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʨʘʙʦʯʠʭ 

ʢʘʜʨʦʚ ʚ ʙʘʥʢʘʭ.  

ɺ-ʯʝʪʚʝʨʪʳʭ, ʦʪʤʝʪʠʤ ʩʧʝʮʠʬʠʢʫ ʪʘʢʦʛʦ ʟʥʘʯʠʤʦʛʦ ʠ ʰʠʨʦʢʦʛʦ 

ʘʩʧʝʢʪʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʙʘʥʢʦʚʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ, ʢʘʢ ʙʝʟʦʧʘʩʥʦʩʪʴ. ʕʪʦʪ ʚʦʧʨʦʩ ʧʨʦʷʚʣʷʝʪʩʷ ʦʩʦʙʦ ʦʩʪʨʦ 

ʚ ʨʘʟʣʠʯʥʳʭ ʧʣʦʩʢʦʩʪʷʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩʫʙʲʝʢʪʦʚ ʬʠʥʘʥʩʦʚ. ɺ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʢʦʥʝʯʥʦ, ʨʝʯʴ ʠʜʸʪ ʦʙ ʦʙʝʩʧʝʯʝʥʠʠ ʟʘʱʠʪʳ 

ʧʨʦʚʦʜʠʤʳʭ ʪʨʘʥʟʘʢʮʠʡ ʥʘ ʜʦʣʞʥʦʤ ʫʨʦʚʥʝ. ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʧʦʠʩʢʠ 

ʩʝʛʦʜʥʷ ʚʦ ʤʥʦʛʦʤ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʚʳʩʦʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʪʘʢʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʦʜʨʘʟʫʤʝʚʘʪʴ 

ʧʨʝʩʝʯʝʥʠʝ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢʘʢ ʢ ʩʯʝʪʘʤ ʩʫʙʲʝʢʪʦʚ, ʪʘʢ 

ʠ ʢ ʧʝʨʩʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʆʜʥʦʡ ʠʟ ʪʨʫʜʥʦʨʘʟʨʝʰʠʤʳʭ ʧʨʦʙʣʝʤ, 

ʧʦʨʦʞʜʘʝʤʳʭ ʠʥʬʦʨʤʘʪʠʟʘʮʠʝʡ ʬʠʥʘʥʩʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʦʩʪʘʸʪʩʷ 

ʷʚʣʝʥʠʝ, ʠʟʚʝʩʪʥʦʝ ʢʘʢ  ʢʠʙʝʨʧʨʝʩʪʫʧʥʦʩʪʴ.  ʋʥʠʚʝʨʩʘʣʴʥʳʭ ʠ 

ʩʦʚʝʨʰʝʥʥʳʭ ʩʧʦʩʦʙʦʚ ʠ ʩʨʝʜʩʪʚ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʢʠʙʝʨʩʪʨʫʢʪʫʨ, ʧʦ ʩʫʪʠ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ. ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʣʶʙʳʝ, ʜʘʞʝ ʪʱʘʪʝʣʴʥʦ 

ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʠ ʧʨʦʜʫʤʘʥʥʳʝ,  ʩʪʘʥʜʘʨʪʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘʱʠʪʳ 

ʬʠʥʘʥʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʤʝʶʪ ʩʚʦʠ ʥʝʜʦʩʪʘʪʢʠ.  ɹʦʣʝʝ ʪʦʛʦ, ʥʘ 

ʛʣʦʙʘʣʴʥʦʤ ʫʨʦʚʥʝ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʥʫʪʨʠ ʥʘʮʠʦʥʘʣʴʥʳʭ 

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ    ʜʝʣʘʪʴ ʚʳʙʦʨ ʤʝʞʜʫ ʩʦʜʝʡʩʪʚʠʝʤ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʦʨʛʘʥʠʟʘʮʠʝʡ ʤʝʨ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ 

ʚʥʫʪʨʠʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʪʱʘʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʩʣʝʜʩʪʚʠʡ ʚʚʝʜʝʥʠʷ ʚ ʬʠʥʘʥʩʦʚʫʶ ʧʨʘʢʪʠʢʫ ʪʝʭ 

ʠʣʠ ʠʥʳʭ  ʧʨʦʜʫʢʪʦʚ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʠ ʦ ʚʘʞʥʦʩʪʠ  

ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʠʩʪʝʤ 

ʤʦʥʠʪʦʨʠʥʛʘ, ʢʦʥʪʨʦʣʷ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʫʧʦʣʥʦʤʦʯʝʥʥʳʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ - ʩ ʜʨʫʛʦʡ.    

 ʂʨʦʤʝ ʪʦʛʦ, ʚʦʧʨʦʩ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ  

ʧʘʨʘʤʝʪʨʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʘʢʪʠʚʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʣʫʛ, ʧʨʝʜʣʘʛʘʝʤʳʭ ʢʨʝʜʠʪʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ. ɺʦʧʨʦʩ 

ʜʦʚʝʨʠʷ ʚ ʜʘʥʥʦʤ ʘʩʧʝʢʪʝ ʚʦ ʤʥʦʛʦʤ ʦʢʘʟʳʚʘʝʪ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 
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ʩʧʝʮʠʬʠʢʫ ʧʦʚʝʜʝʥʠʷ ʢʣʠʝʥʪʦʚ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʧʨʝʜʣʘʛʘʝʤʳʭ  

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ.   

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʩʠʩʪʝʤʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʙʘʥʢʦʚʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʨʦʪʠʚʦʨʝʯʠʷ, ʧʦʨʦʞʜʘʝʤʳʝ ʧʨʦʮʝʩʩʦʤ 

ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʬʠʥʘʥʩʦʚʳʭ ʦʪʥʦʰʝʥʠʡ ʵʢʦʥʦʤʠʢʠ ʥʘ ʚʩʝʭ ʝʸ ʫʨʦʚʥʷʭ, 

ʘ ʪʘʢʞʝ ʧʨʦʙʣʝʤʳ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʩʪʘʥʜʘʨʪʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ  ʤʦʛʫʪ ʙʳʪʴ ʵʣʠʤʠʥʠʨʦʚʘʥʳ ʪʦʣʴʢʦ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ  ʩʠʩʪʝʤʥʦʛʦ, ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ, ʧʨʝʜʧʦʣʘʛʘʶʱʝʛʦ 

ʫʚʷʟʢʫ ʨʝʘʣʴʥʦʡ ʠ ʚʠʨʪʫʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʠʭ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʵʢʦʥʦʤʠʢʠ. ɹʦʣʝʝ ʪʦʛʦ, ʥʘʨʷʜʫ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 

ʢʘʯʝʩʪʚʝʥʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʘʞʥʦ ʧʨʠʥʠʤʘʪʴ ʤʝʨʳ ʧʦ 

ʩʦʜʝʡʩʪʚʠʶ ʘʜʘʧʪʘʮʠʠ ʚʩʝʡ ʩʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʙʘʥʢʦʚʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʢ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʘʤ, ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʝ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʠ ʫʨʦʚʥʷ ʜʦʚʝʨʠʷ ʢ ʧʨʝʜʣʘʛʘʝʤʳʤ 

ʪʝʭʥʦʣʦʛʠʷʤ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʦʙʝʩʧʝʯʠʪ ʥʘʠʙʦʣʴʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʡ ʚ ʩʠʩʪʝʤʫ ɼɹʆ.  
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ɸʋʊʉʆʈʉʀʅɻ ʂɸʂ ʆʉʆɹʆɽ ʅɸʇʈɸɺʃɽʅʀɽ 

ʆʇɽʈɸʎʀʆʅʅʆʁ ʉʊʈɸʊɽɻʀʀ ʆʈɻɸʅʀɿɸʎʀʀ 

 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʝʛʦ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʷʚʣʷʝʪʩʷ ʘʫʪʩʦʨʩʠʥʛ. ʅʘ 

ʧʨʘʢʪʠʢʝ ʦʥ ʨʝʘʣʠʟʫʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʜʘʚʥʦ, ʦʜʥʘʢʦ ʤʘʩʩʦʚʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʘʫʪʩʦʨʩʠʥʛʦʚʳʭ ʫʩʣʫʛ ʥʘʯʘʣʦʩʴ ʣʠʰʴ ʩ ʧʦʷʚʣʝʥʠʝʤ ʚ 

ʩʝʨʝʜʠʥʝ 20ʚ. ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʡ: 

1. ɻʣʦʙʘʣʠʟʘʮʠʷ ʙʠʟʥʝʩʘ. 

2. ʋʩʠʣʝʥʠʝ ʢʦʥʢʫʨʝʥʮʠʠ. 

3. ʌʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʦʡ ʧʘʨʘʜʠʛʤʳ ʫʧʨʘʚʣʝʥʠʷ. 

4. ʈʘʟʫʢʨʫʧʥʝʥʠʝ ʢʦʤʧʘʥʠʡ ʠ ʨʘʟʚʠʪʠʝ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ. 

5. ʋʩʣʦʞʥʝʥʠʝ ʩʠʩʪʝʤʳ ʩʚʷʟʝʡ ʤʝʞʜʫ ʦʨʛʘʥʠʟʘʮʠʷʤʠ. 
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6. ʈʘʟʚʠʪʠʝ ʥʦʚʳʭ ʩʨʝʜʩʪʚ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʀʊ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʝʥʝʜʞʤʝʥʪʝ ʧʦʜ ʘʫʪʩʦʨʩʠʥʛʦʤ ʧʦʥʠʤʘʝʪʩʷ 

ʚʳʧʦʣʥʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʬʫʥʢʮʠʡ ʠʣʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʚʥʝʰʥʝʡ 

ʦʨʛʘʥʠʟʘʮʠʝʡ, ʨʘʩʧʦʣʘʛʘʶʱʝʡ ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʵʪʦʛʦ ʨʝʩʫʨʩʘʤʠ, ʥʘ 

ʦʩʥʦʚʝ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʩʦʛʣʘʰʝʥʠʷ [2]. ʏʪʦ ʢʘʩʘʝʪʩʷ ʦʙʱʝʧʨʠʟʥʘʥʥʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚʠʜʦʚ ʘʫʪʩʦʨʩʠʥʛʘ ï ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʝʝ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ ʚʚʠʜʫ ʙʳʩʪʨʳʭ ʪʝʤʧʦʚ ʨʦʩʪʘ ʨʘʟʚʠʪʠʷ ʩʝʢʪʦʨʘ 

ʘʫʪʩʦʨʩʠʥʛʦʚʳʭ ʫʩʣʫʛ, ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʦʚʳʭ ʬʦʨʤ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʚ 

ʫʩʣʦʚʠʷʭ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʛʣʦʙʘʣʠʟʘʮʠʠ, ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʨʘʟʣʠʯʠʡ ʚ 

ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ. 

ɹ. ɸʥʠʢʠʥ, ʀ. ʈʫʜʘʷ ʩ ʪ. ʟ. ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ, 

ʨʘʟʜʝʣʝʥʠʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʨʠʩʢʦʚ ʚʳʜʝʣʷʶʪ ʯʘʩʪʠʯʥʳʡ ʠ ʧʦʣʥʳʡ 

ʘʫʪʩʦʨʩʠʥʛ [1]. ʏʘʩʪʠʯʥʳʡ ʘʫʪʩʦʨʩʠʥʛ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʝʨʝʜʘʯʫ 

ʢʦʤʧʘʥʠʠ-ʘʫʪʩʦʨʩʝʨʫ ʢʦʥʢʨʝʪʥʳʭ ʬʫʥʢʮʠʡ ʠʣʠ ʯʘʩʪʝʡ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʨʠ ʵʪʦʤ ʨʷʜ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʬʫʥʢʮʠʡ 

ʚʳʧʦʣʥʷʝʪʩʷ ʝʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ʇʦʣʥʳʡ ʘʫʪʩʦʨʩʠʥʛ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʧʝʨʝʜʘʯʝ ʘʫʪʩʦʨʩʝʨʫ ʙʠʟʥʝʩ- ʧʨʦʮʝʩʩʦʚ ʩ ʚʦʟʣʦʞʝʥʠʝʤ ʥʘ ʥʝʛʦ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʮʝʩʩʘ. ʇʦ ʭʘʨʘʢʪʝʨʫ ʧʝʨʝʜʘʚʘʝʤʳʭ 

ʬʫʥʢʮʠʡ ʨʘʟʣʠʯʘʶʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ (ʧʝʨʝʜʘʯʘ ʬʫʥʢʮʠʡ ʫʧʨʘʚʣʝʥʠʷ), 

ʦʧʝʨʘʮʠʦʥʥʳʡ (ʧʝʨʝʜʘʯʘ ʬʫʥʢʮʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ) ʠ ʨʝʩʫʨʩʥʳʡ (ʦʪʢʘʟ ʦʪ 

ʩʦʙʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʧʨʠʦʙʨʝʪʝʥʠʝ ʠʭ ʥʘ ʩʪʦʨʦʥʝ) ʘʫʪʩʦʨʩʠʥʛ. ʊʘʢʞʝ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʝʨʝʜʘʚʘʝʤʳʭ ʥʘ 

ʘʫʪʩʦʨʩʠʥʛ, ʚʳʜʝʣʷʶʪ IT-ʘʫʪʩʦʨʩʠʥʛ, ʘʫʪʩʦʨʩʠʥʛ ʬʫʥʢʮʠʡ ʫʧʨʘʚʣʝʥʠʷ, 

ʶʨʠʜʠʯʝʩʢʠʭ, ʤʘʨʢʝʪʠʥʛʦʚʳʭ, ʣʦʛʠʩʪʠʯʝʩʢʠʭ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʬʫʥʢʮʠʡ, ʙʫʭʛʘʣʪʝʨʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʯʝʣʦʚʝʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʘʫʪʩʦʨʩʠʥʛʘ ʩʚʷʟʘʥʦ ʩ ʨʷʜʦʤ ʚʳʛʦʜ ʦʪ ʝʛʦ 

ʧʨʠʤʝʥʝʥʠʷ: 

1) ʧʦʚʳʰʝʥʠʝ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘ ʩʯʝʪ 
ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʝʩʫʨʩʦʚ ʥʘ ʝʝ ʢʣʶʯʝʚʦʡ ʢʦʤʧʝʪʝʥʮʠʠ; 

2) ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʨʝʰʝʥʠʡ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʜʫʢʮʠʠ/ʫʩʣʫʛ; 

3) ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʯʘʩʪʠ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʜʨʫʛʦʤ ʥʘʧʨʘʚʣʝʥʠʠ; 

4) ʧʦʣʫʯʝʥʠʝ ʜʦʩʪʫʧʘ ʢ ʥʦʚʳʤ ʟʥʘʥʠʷʤ, ʪʝʭʥʦʣʦʛʠʷʤ, ʜʨ. ʨʝʩʫʨʩʘʤ; 

5) ʩʦʢʨʘʱʝʥʠʝ ʠʥʚʝʩʪʠʮʠʡ ʚ ʘʢʪʠʚʳ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʠʭ ʥʘ ʥʦʚʳʝ ʮʝʣʠ 

ʠ ʧʨʦʝʢʪʳ; 

6) ʩʥʠʞʝʥʠʝ ʜʣʷ ʟʘʢʘʟʯʠʢʘ ʩʪʦʠʤʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʠ ʫʩʣʫʛ, 
ʧʝʨʝʜʘʚʘʝʤʳʭ ʥʘ ʘʫʪʩʦʨʩʠʥʛ; 

7) ʩʥʠʞʝʥʠʝ ʜʣʷ ʟʘʢʘʟʯʠʢʘ ʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʘ ʨʠʩʢʘ; 

8) ʧʦʣʫʯʝʥʠʝ ʜʝʥʝʞʥʳʭ ʨʝʩʫʨʩʦʚ ʟʘ ʩʯʝʪ ʧʝʨʝʜʘʯʠ ʘʢʪʠʚʦʚ 

ʘʫʪʩʦʨʩʝʨʫ.  

ʇʨʘʢʪʠʢʘ ʟʘʨʫʙʝʞʥʳʭ ʢʦʤʧʘʥʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʤʥʦʛʠʝ 

ʥʘʯʠʥʘʶʱʠʝ ʬʠʨʤʳ ʧʨʠʙʝʛʘʶʪ ʢ ʘʫʪʩʦʨʩʠʥʛʫ ʜʣʷ ʩʢʦʨʦʛʦ ʩʪʘʥʦʚʣʝʥʠʷ 

ʠ ʨʘʟʚʠʪʠʷ ʩʚʦʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʨʘʩʪʫʱʠʝ ʢʦʤʧʘʥʠʠ ʠʩʧʦʣʴʟʫʶʪ ʝʛʦ ʜʣʷ 
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ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʢʣʶʯʝʚʦʛʦ ʧʨʦʮʝʩʩʘ ʠʣʠ ʨʘʜʠʢʘʣʴʥʦʛʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʦʩʥʦʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʈʦʩʩʠʠ ʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʘʫʪʩʦʨʩʠʥʛʘ ʥʘʯʘʣʦʩʴ ʣʠʰʴ ʚ ʢʦʥʮʝ 90-ʭ ʛʛ. 20ʚ. ʈʳʥʦʢ ʘʫʪʩʦʨʩʠʥʛʦʚʳʭ 

ʫʩʣʫʛ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʥʘʭʦʜʠʪʩʷ ʚ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ. ʕʪʦʤʫ ʚ 

ʥʝʤʘʣʦʡ ʩʪʝʧʝʥʠ ʧʦʩʧʦʩʦʙʩʪʚʦʚʘʣ ʥʝʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʤʝʥʝʜʞʤʝʥʪʘ, 

ʢʦʪʦʨʳʡ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʦʮʝʥʠʪʴ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʦʙʦʩʥʦʚʘʪʴ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʝʨʝʭʦʜʘ ʥʘ ʘʫʪʩʦʨʩʠʥʛ. 

ʇʦʤʠʤʦ ʧʨʝʠʤʫʱʝʩʪʚ, ʧʝʨʝʜʘʯʘ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠʣʠ ʠʭ ʯʘʩʪʠ ʥʘ 

ʘʫʪʩʦʨʩʠʥʛ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ: 

1. ʇʦʪʝʨʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ, ʩʥʠʞʝʥʠʝ 

ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʚ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʥʝʦʙʭʦʜʠʤʳʭ ʜʘʥʥʳʭ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʝʡ. 

2. ʋʪʨʘʪʘ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ 
ʩ ʦʩʥʦʚʥʳʤ ʚʠʜʦʤ, ʦʙʝʩʧʝʯʠʚʘʣʠ ʦʨʛʘʥʠʟʘʮʠʠ ʫʩʧʝʭ ʥʘ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʤ ʨʳʥʢʝ. 

3. ʋʛʨʦʟʘ ʨʦʩʪʘ ʟʘʪʨʘʪ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ 

ʘʫʪʩʦʨʩʠʥʛ- ʧʨʦʝʢʪʘ. 

4. ʋʛʨʦʟʘ ʟʘʚʠʩʠʤʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʦʪ ʬʠʨʤʳ- ʧʨʦʚʘʡʜʝʨʘ. 

5. ʈʠʩʢ ʫʙʳʪʢʦʚ ʠʟ-ʟʘ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʠ ʫʩʣʫʛ, ʩʨʳʚʘ 

ʩʨʦʢʦʚ ʧʦʩʪʘʚʦʢ ʠʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʤʝʥʳ ʦʨʛʘʥʠʟʘʮʠʠ- 

ʘʫʪʩʦʨʩʝʨʘ. 

6. ʈʠʩʢ ʧʦʪʝʨʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ. 

ɺ ʪʝʦʨʠʠ ʠ ʥʘ ʧʨʘʢʪʠʢʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ 

ʦʙʦʩʥʦʚʘʥʠʶ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʭʦʜʘ ʥʘ ʘʫʪʩʦʨʩʠʥʛ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʦʜʥʠʤ ʠʟ ʥʠʭ, ʘʣʛʦʨʠʪʤ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʚʢʣʶʯʘʝʪ 3 ʦʩʥʦʚʥʳʭ ʵʪʘʧʘ: 

1. ʆʮʝʥʢʘ ʩʦʙʩʪʚʝʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ: ʦʮʝʥʢʘ ʛʨʘʥʠʮ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʥʘ ʘʫʪʩʦʨʩʠʥʛ ʧʨʦʮʝʩʩʦʚ, ʨʘʙʦʪ ʠ ʜʨ., ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ 

ʠ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʨʘʙʦʪ (ʫʩʣʫʛ) ʧʨʠ ʠʭ ʚʳʧʦʣʥʝʥʠʠ 

ʩʦʙʩʪʚʝʥʥʳʤʠ ʩʠʣʘʤʠ, ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʷʭ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ.  

2. ʆʮʝʥʢʘ ʚʦʟʤʦʞʥʳʭ ʨʠʩʢʦʚ ʠ ʧʦʪʝʨʴ ʚ ʩʚʷʟʠ ʩ ʧʝʨʝʭʦʜʦʤ ʥʘ 
ʘʫʪʩʦʨʩʠʥʛ. 

3. ʆʮʝʥʢʘ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʘʫʪʩʦʨʩʝʨʦʚ: ʘʥʘʣʠʟ 

ʢʘʯʝʩʪʚʘ, ʩʪʦʠʤʦʩʪʠ ʧʨʝʜʣʘʛʘʝʤʳʭ ʨʘʙʦʪ (ʫʩʣʫʛ), ʦʮʝʥʢʘ 

ʨʝʧʫʪʘʮʠʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʠʩʧʦʣʥʠʪʝʣʝʡ. 

ʇʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʝʨʝʭʦʜʘ ʥʘ ʘʫʪʩʦʨʩʠʥʛ 

ʪʨʝʙʫʝʪ ʦʪ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ ʠ 

ʥʘʚʳʢʦʚ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʠʜʦʚ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʨʘʙʦʪ. ɺ 

ʩʣʫʯʘʝ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦ ʧʝʨʝʭʦʜʝ ʥʘ ʘʫʪʩʦʨʩʠʥʛ ʦʨʛʘʥʠʟʘʮʠʷ ʜʦʣʞʥʘ 

ʦʩʫʱʝʩʪʚʠʪʴ ʧʨʦʮʝʜʫʨʫ ʢʦʥʢʫʨʩʘ ʧʦ ʚʳʙʦʨʫ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ 

ʢʦʤʧʘʥʠʠ, ʟʘʪʝʤ ʧʨʦʚʝʩʪʠ ʨʘʙʦʪʫ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʠ ʟʘʢʣʶʯʝʥʠʶ ʜʦʛʦʚʦʨʘ 

ʩ ʚʳʙʨʘʥʥʦʡ ʬʠʨʤʦʡ. 
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ʅʘ ʧʨʘʢʪʠʢʝ ʩʫʱʝʩʪʚʫʝʪ ʛʨʫʧʧʘ ʤʝʪʦʜʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʨʘʩʩʯʠʪʘʪʴ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ ʧʝʨʝʜʘʯʠ ʧʨʦʮʝʩʩʘ ʥʘ ʘʫʪʩʦʨʩʠʥʛ (ʕʘʫ). 

ɻʨʫʧʧʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʦʩʥʦʚʘʥʘ ʥʘ ʦʮʝʥʢʝ ʟʘʪʨʘʪ. ɽʩʣʠ 

ʩʦʙʩʪʚʝʥʥʳʝ ʠʟʜʝʨʞʢʠ (ɿʩ) ʧʨʝʚʳʰʘʶʪ ʘʫʪʩʦʨʩʠʥʛʦʚʳʝ (ɿʘ), ʪʦ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʝʨʝʜʘʪʴ ʧʨʦʮʝʩʩ ʥʘ ʘʫʪʩʦʨʩʠʥʛ. 

ʕʘʫ = ɿʩ ïɿʘ. 

 ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʪ ʧʝʨʝʜʘʯʠ 

ʧʨʦʮʝʩʩʘ ʥʘ ʘʫʪʩʦʨʩʠʥʛ (ɸʵ) ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʢʘʢ ʦʪʥʦʰʝʥʠʝ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ (ʕʘʫ) ʢ ʟʘʪʨʘʪʘʤ ʥʘ ʝʛʦ ʜʦʩʪʠʞʝʥʠʝ (ɿʘ): 

ɸʵ = ʕʘʫ/ɿʘ. 

ʏʝʤ ʙʦʣʴʰʝ ʚʝʣʠʯʠʥʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʪʝʤ 

ʮʝʣʝʩʦʦʙʨʘʟʥʝʝ ʧʝʨʝʜʘʯʘ ʧʨʦʮʝʩʩʘ ʥʘ ʘʫʪʩʦʨʩʠʥʛ. 

ɺ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠ ʧʝʨʝʚʦʜʝ ʧʨʦʮʝʩʩʘ 

(ʧʦʜʨʘʟʜʝʣʝʥʠʷ) ʥʘ ʘʫʪʩʦʨʩʠʥʛ ʦʮʝʥʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, 

ʦʩʦʙʝʥʥʦ ʢʦʩʚʝʥʥʳʡ, ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʦ. ʇʦʵʪʦʤʫ ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪ 

ʤʝʪʦʜ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ, ʧʨʠ ʢʦʪʦʨʦʤ ʚʤʝʩʪʦ ʨʘʩʯʝʪʘ ʧʨʠʙʝʛʘʶʪ ʢ 

ʤʥʝʥʠʶ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

 

ʃʠʪʝʨʘʪʫʨʘ 
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ʂʘʥʘʝʚ ɸ.ɸ. 

ɹʘʨʥʘʫʣʴʩʢʠʡ ʬʠʣʠʘʣ ʌʠʥʘʥʩʦʚʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ  

ʧʨʠ ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

 

ʇʈʆɹʃɽʄɸ ʉʅʀɾɽʅʀʗ ɿɸʊʈɸʊ ʅɸ ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ 

ʊɽʍʅʆʃʆɻʀʀ ɿɸ ʉʏɽʊ ʆɹʒɽɼʀʅɽʅʀʗ ʉɽʊɽʁ ʇɽʈɽɼɸʏʀ 

ɼɸʅʅʓʍ ʆʈɻɸʅʀɿɸʎʀʁ ɸʃʊɸʁʉʂʆɻʆ ʂʈɸʗ  

 

ʉʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʪʢʨʳʚʘʶʪ ʙʦʣʴʰʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʢʦʥʦʤʠʢʠ ʨʝʛʠʦʥʦʚ 

ʈʦʩʩʠʠ. ʉʧʝʢʪʨ ʪʘʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʟʥʘʯʠʪʝʣʴʥʦ 

ʨʘʩʰʠʨʷʝʪʩʷ - ʥʦʚʦʚʚʝʜʝʥʠʷ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʚʩʝ ʩʬʝʨʳ ʞʠʟʥʠ: 

ʦʙʨʘʟʦʚʘʥʠʝ, ʙʠʟʥʝʩ, ʬʠʥʘʥʩʳ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ 

ʥʘʠʙʦʣʝʝ ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʦʪʨʘʩʣʝʡ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ, ʚ 

ʢʦʪʦʨʫʶ ʚʢʣʘʜʳʚʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʨʝʩʫʨʩʳ ʨʝʛʠʦʥʘ. 



134 

 

ʉʝʛʦʜʥʷ ʠʥʚʝʩʪʠʮʠʠ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʤʦʛʫʪ ʚʥʝʩʪʠ 

ʨʝʰʘʶʱʠʡ ʚʢʣʘʜ ʚ ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ, ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʪʨʫʜʘ ʠ ʨʦʩʪ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʢʨʘʷ. ɺʤʝʩʪʝ ʩ ʪʝʤ, 

ʚʣʦʞʝʥʠʝ ʢʨʫʧʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʪʨʝʙʫʝʪ ʦʨʛʘʥʠʟʘʮʠʠ 

ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʧʨʦʚʝʜʝʥʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 

ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ,  ʦʮʝʥʢʠ ʨʠʩʢʦʚ ʪʘʢʠʭ ʧʨʦʝʢʪʦʚ, 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʧʨʦʛʨʘʤʤ ʩʪʨʘʭʦʚʘʥʠʷ ʬʠʥʘʥʩʦʚʳʭ ʧʦʪʝʨʴ 

[1]. ɼʣʷ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʘʢʪʫʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʘ 

ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʩʯʝʪ ʦʙʲʝʜʠʥʝʥʠʷ 

ʨʘʟʨʦʟʥʝʥʥʳʭ ʩʝʪʝʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʦʨʛʘʥʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ. 

ɺ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʦʙʲʝʤ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ, ʭʨʘʥʠʤʦʡ ʠ ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɺ 

ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʩʬʦʨʤʠʨʦʚʘʥʦ ʤʥʦʞʝʩʪʚʦ ʩʝʪʝʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, 

ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʨʘʟʣʠʯʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ, ʵʪʠ ʩʝʪʠ ʩʫʱʝʩʪʚʫʶʪ 

ʧʘʨʘʣʣʝʣʴʥʦ, ʥʘ ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ ʪʨʝʙʫʶʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʨʝʩʫʨʩʦʚ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʨʛʘʥʠʟʘʮʠʡ ʠ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ.   

ʉ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʥʘ 

ʩʦʜʝʨʞʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʟʘ ʩʯʝʪ 

ʦʙʲʝʜʠʥʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʝʪʝʡ. ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʧʨʦʝʢʪ 

ʦʙʲʝʜʠʥʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʝʪʝʡ ʜʚʫʭ ʦʨʛʘʥʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ 

ʚʣʘʩʪʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ: ɻʣʘʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʧʦ 

ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʝ ʥʘʩʝʣʝʥʠʷ ʠ ʧʨʝʦʜʦʣʝʥʠʶ ʧʦʩʣʝʜʩʪʚʠʡ ʷʜʝʨʥʳʭ 

ʠʩʧʳʪʘʥʠʡ ʥʘ ʉʝʤʠʧʘʣʘʪʠʥʩʢʦʤ ʧʦʣʠʛʦʥʝ ʠ ʋʧʨʘʚʣʝʥʠʷ ɸʣʪʘʡʩʢʦʛʦ 

ʢʨʘʷ ʧʦ ʪʨʫʜʫ ʠ ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʟʜʘʝʪʩʷ ɻʣʘʚʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʧʦ ʪʨʫʜʫ ʠ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʝ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʜʚʝ ʨʘʟʜʝʣʝʥʥʳʝ ʩʝʪʠ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ ʵʪʦ ʩʝʪʠ ɻʣʘʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʧʦ ʩʦʮʠʘʣʴʥʦʡ 

ʟʘʱʠʪʝ ʥʘʩʝʣʝʥʠʷ ʠ ʧʨʝʦʜʦʣʝʥʠʶ ʧʦʩʣʝʜʩʪʚʠʡ ʷʜʝʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʥʘ 

ʉʝʤʠʧʘʣʘʪʠʥʩʢʦʤ ʧʦʣʠʛʦʥʝ ʠ ʋʧʨʘʚʣʝʥʠʷ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʧʦ ʪʨʫʜʫ ʠ 

ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ [2]. ʊʝʨʨʠʪʦʨʠʘʣʴʥʦ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘ ʵʪʠʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʢʘʞʜʦʤ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʨʘʡʦʥʝ ɸʣʪʘʡʩʢʦʛʦ 

ʢʨʘʷ, ʟʘʯʘʩʪʫʶ ʨʘʟʤʝʱʝʥʳ ʚ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʟʜʘʥʠʷʭ [3]. ʆʩʥʦʚʥʳʝ 

ʟʘʪʨʘʪʳ ʥʘ ʩʦʜʝʨʞʘʥʠʷ ʩʝʪʝʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠʜʫʪ ʥʘ ʘʨʝʥʜʫ ʢʘʥʘʣʦʚ 

ʩʚʷʟʠ, ʩʦʜʝʨʞʘʥʠʝ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ, ʩʦʜʝʨʞʘʥʠʝ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪ.ʜ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʩʥʠʟʠʪʴ ʩʪʦʠʤʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʝʪʝʡ. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʧʦʩʪʨʦʝʥʠʷ ʦʙʲʝʜʠʥʝʥʥʦʡ ʩʝʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʷ ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʝʝ ʩʦʜʝʨʞʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ, ʘ 

ʪʘʢʞʝ ʩʦʟʜʘʥʠʝ ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ, ʤʫʥʠʮʠʧʘʣʴʥʳʭ 

ʬʫʥʢʮʠʡ ʠ ʦʢʘʟʘʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ. 
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ʉʦʟʜʘʥʥʘʷ ʦʙʲʝʜʠʥʝʥʥʘʷ ʩʝʪʴ ʧʦʟʚʦʣʠʪ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʢʘʥʘʣʳ ʩʚʷʟʠ, ʩʥʠʟʠʪʴ ʩʪʦʠʤʦʩʪʴ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʆʜʥʠʤ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʧʨʝʠʤʫʱʝʩʪʚ ʧʦʩʪʨʦʝʥʠʷ ʜʘʥʥʦʡ ʩʝʪʠ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ 

ʟʘʪʨʘʪ ʥʘ ʘʨʝʥʜʫ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʟʘ ʩʯʝʪ ʨʝʘʣʠʟʘʮʠʠ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʟʘʢʫʧʢʝ ʫʩʣʫʛ ʩʚʷʟʠ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʢʫʨʩʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʚʳʙʦʨʫ ʩʝʪʝʚʳʭ ʧʨʦʚʘʡʜʝʨʦʚ. 

ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʝʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʣʘʥʠʨʫʝʪʩʷ ʧʦʣʫʯʠʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʥʘ 

ʩʦʜʝʨʞʘʥʠʝ ʜʫʙʣʠʨʫʶʱʠʭ ʜʨʫʛ ʜʨʫʛʘ ʩʝʪʝʡ. ʉʝʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʩʝʪʝʚʳʭ ʨʝʩʫʨʩʦʚ ʠ 

ʩʝʨʚʠʩʦʚ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʨʘʩʭʦʜʳ ʥʘ ʩʚʷʟʴ, ʩʦʢʨʘʪʠʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʣʠʰʥʠʭ ʩʦʚʝʱʘʥʠʡ ʠ ʢʦʤʘʥʜʠʨʦʚʦʢ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʦʙʲʝʜʠʥʝʥʠʝ ʩʝʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦʟʚʦʣʠʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʜʦʩʪʫʧʦʤ ʢ ʩʝʪʠ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʩʫʨʩʦʚ ʩʝʪʠ ʠʥʪʝʨʥʝʪ, ʦʙʝʩʧʝʯʝʥʠʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʦʙʝʩʧʝʯʝʥʠʝʤ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʡ ʧʨʦʧʫʩʢʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢʘʥʘʣʦʚ ʩʚʷʟʠ.  

ɸʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʙʲʝʜʠʥʝʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʝʪʝʡ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʦʜʥʦʤ ʟʜʘʥʠʠ, ʧʦʟʚʦʣʠʪ: 

- ʉʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ  ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʝʪʠ; 

- ɺʥʝʜʨʠʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ; 

- ʆʨʛʘʥʠʟʦʚʘʪʴ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ ʟʘʢʫʧʢʠ ʜʦʩʪʫʧʘ ʢ ʩʝʪʠ ʠʥʪʝʨʥʝʪ; 

- ʉʦʟʜʘʪʴ ʩʝʨʚʠʩʳ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʚʠʜʝʦ-ʢʦʥʬʝʨʝʥʮʠʠ, ʚʝʙʠʥʘʨʳ, IP-ʪʝʣʝʬʦʥʠʷ ʠ 

ʪ.ʜ.);  

- ʆʨʛʘʥʠʟʦʚʘʪʴ ʟʘʱʠʱʝʥʥʳʝ ʢʘʥʘʣʳ ʩʚʷʟʠ; 

- ʉʦʟʜʘʪʴ ʝʜʠʥʳʡ ʮʝʥʪʨ ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʴʶ. 

ʇʦ ʜʘʥʥʳʤ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʦʙʲʝʜʠʥʝʥʠʝ 

ʩʝʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʟʘ ʩʯʝʪ ʦʨʛʘʥʠʟʘʮʠʠ ʫʜʘʣʝʥʥʦʡ ʥʘʩʪʨʦʡʢʠ 

ʨʘʙʦʯʠʭ ʩʪʘʥʮʠʡ, ʫʩʪʘʥʦʚʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʧʦʜʜʝʨʞʢʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʪʝʭ ʤʫʥʠʮʠʧʘʣʠʪʝʪʘʭ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ ʧʦʟʚʦʣʠʪʴ ʩʝʙʝ 

ʰʪʘʪʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. 
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3. ʉʘʡʪ - ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ ʧʦʨʪʘʣ [ʵʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ] ï URL: http://www.aup.ru/books/m223/ 

 

http://elibrary.ru/item.asp?id=16556327
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ʂʥʷʟʴʢʦʚ ɸ.ɸ. 

ʂʘʥʜʠʜʘʪ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ, ʤʘʛʠʩʪʨʘʥʪ ʢʘʬʝʜʨʳ ʬʠʥʘʥʩʦʚ  

ʠ ʢʨʝʜʠʪʘ ʗʨɻʋ ʠʤ. ʇ.ɻ. ɼʝʤʠʜʦʚʘ, ʛ. ʗʨʦʩʣʘʚʣʴ 

alknyazkov@mail.ru 

 

ʆɹ ʀʅɺɽʉʊʀʎʀʆʅʅʆʁ ʇʈʀɺʃɽʂɸʊɽʃʔʅʆʉʊʀ 

ʗʈʆʉʃɸɺʉʂʆʁ ʆɹʃɸʉʊʀ 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʥʦʩʪʨʘʥʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʩʪʘʥʦʚʷʪʩʷ ʦʜʥʠʤ ʠʟ 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʬʘʢʪʦʨʦʚ ʨʘʟʚʠʪʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ. ɺ ʩʪʨʘʥʘʭ 

ʩ ʧʝʨʝʭʦʜʥʦʡ ʵʢʦʥʦʤʠʢʦʡ, ʪʘʢʠʝ ʢʘʢ ʈʦʩʩʠʷ, ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʟʘʚʝʨʰʝʥʠʷ ʨʳʥʦʯʥʦʡ ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʠ, ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʘʙʠʣʴʥʦ 

ʚʳʩʦʢʠʭ ʪʝʤʧʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ 

ʚ ʤʠʨʦʚʫʶ ʵʢʦʥʦʤʠʢʫ, ʯʨʝʟʚʳʯʘʡʥʦ ʘʢʪʫʘʣʴʥʦ ʧʨʠʚʣʝʯʝʥʠʝ ʧʨʷʤʳʭ 

ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʩʫʙʲʝʢʪʳ ʈʌ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʢʣʠʤʘʪ ʩʪʘʣ 

ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʘʪʴʩʷ. ʕʪʦʤʫ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʪʘʢʞʝ ʚʥʝʜʨʝʥʠʝ 

ʬʝʜʝʨʘʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʠ 

ʦʙʦʟʥʘʯʝʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ ʧʨʠʦʨʠʪʝʪʥʦʡ ʟʘʜʘʯʝʡ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ. ʆʜʥʘʢʦ, ʘʥʘʣʠʟʠʨʫʷ 

ʜʘʥʥʳʝ ʦʙ ʦʙʲʝʤʘʭ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʩʫʙʲʝʢʪʳ ʈʦʩʩʠʠ, ʤʳ 

ʧʦʥʠʤʘʝʤ, ʥʘʩʢʦʣʴʢʦ ʩʠʣʴʥʦ ʨʘʟʣʠʯʘʝʪʩʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʢʣʠʤʘʪ. 

ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ 

ʚ ʨʝʛʠʦʥʘʭ ʷʚʣʷʝʪʩʷ ʥʝʵʬʬʝʢʪʠʚʥʘʷ ʨʝʛʠʦʥʘʣʴʥʘʷ ʧʦʣʠʪʠʢʘ ʚ ʫʢʘʟʘʥʥʦʡ 

ʩʬʝʨʝ. ɹʦʣʴʰʠʥʩʪʚʦ ʨʝʛʠʦʥʦʚ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʪʘʢ ʠ ʥʝ 

ʨʘʟʨʘʙʦʪʘʣʠ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʩʪʨʘʪʝʛʠʶ ʠ ʥʝ ʩʦʟʜʘʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʦʨʛʘʥ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ. ʃʠʰʴ ʚ ʥʝʢʦʪʦʨʳʭ ʨʝʛʠʦʥʘʭ ʨʝʘʣʠʟʫʝʪʩʷ 

ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʠ ʧʨʝʜʧʨʠʥʠʤʘʶʪʩʷ ʤʝʨʳ ʜʣʷ ʫʣʫʯʰʝʥʠʷ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ. 

ɺ ʮʝʣʦʤ ʈʦʩʩʠʶ ʧʨʠʥʷʪʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʳʨʴʝʚʫʶ ʩʪʨʘʥʫ, 

ʙʣʘʛʦʜʘʨʷ ʙʦʛʘʪʩʪʚʫ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʇʦ ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ 

ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʳʨʴʝʚʳʭ ʨʝʛʠʦʥʦʚ ʥʘ 30% ʬʦʨʤʠʨʫʝʪ 

ɺɺʇ ʈʦʩʩʠʠ. ʆʜʥʘʢʦ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʢʦʥʪʝʢʩʪʝ ʛʦʚʦʨʠʪʴ ʦ ʩʳʨʴʝʚʦʡ 

ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʥʝ ʧʨʠʭʦʜʠʪʩʷ, ʪʘʢ ʢʘʢ ʨʝʛʠʦʥʳ ʈʦʩʩʠʠ ʷʚʣʷʶʪʩʷ ʚ 

ʦʩʥʦʚʥʦʤ ʥʝʩʳʨʴʝʚʳʤʠ. ʂ ʪʦʤʫ ʞʝ ʠʤʝʥʥʦ ʚ ʥʝʩʳʨʴʝʚʳʭ ʨʝʛʠʦʥʘʭ, 

ʦʙʨʘʟʫʶʱʠʭ ʮʝʥʪʨʘʣʴʥʫʶ ʯʘʩʪʴ ʈʦʩʩʠʠ, ʧʨʦʞʠʚʘʝʪ ʙʦʣʴʰʠʥʩʪʚʦ 

ʥʘʩʝʣʝʥʠʷ ʈʌ. 

ɺ ʩʚʷʟʠ ʩ ʠʟʣʦʞʝʥʥʳʤ, ʚ ʧʨʦʮʝʩʩʝ ʫʣʫʯʰʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ 

ʢʣʠʤʘʪʘ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ ʥʝʦʙʭʦʜʠʤʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʨʝʛʠʦʥʳ, ʥʝ 

ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʝʩʷ ʥʘ ʜʦʙʳʯʝ ʩʳʨʴʷ. ʆʧʳʪ ʂʘʣʫʞʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʜʨʫʛʠʭ ʫʩʧʝʰʥʳʭ ʨʝʛʠʦʥʦʚ, ʪʘʢʠʭ ʢʘʢ ɹʝʣʛʦʨʦʜʩʢʘʷ, ʃʠʧʝʮʢʘʷ, 

ʊʦʤʩʢʘʷ, ʗʨʦʩʣʘʚʩʢʘʷ ʦʙʣʘʩʪʠ ʧʦʣʦʞʝʥ ʚ ʦʩʥʦʚʫ ʉʪʘʥʜʘʨʪʘ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʩʫʙʲʝʢʪʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ ʚ 
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