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ʉʆʉʊɸɺ ʆʈɻʂʆʄʀʊɽʊɸ 

 

ʇʨʝʜʩʝʜʘʪʝʣʴ ʦʨʛʢʦʤʠʪʝʪʘ: 

ʇʫʩʪʦʚʦʡ ʅ.ɺ., ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʧʨʦʯʥʦʩʪʠ 

ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ,  ʧʨʝʟʠʜʝʥʪ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʅɻʊʋ). 

ʉʦʧʨʝʜʩʝʜʘʪʝʣʠ: 

ʀʚʘʥʢʦʚ ɺ.ʀ., ʧʨʝʜʩʝʜʘʪʝʣʴ ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʡ ʘʩʩʦʮʠʘʮʠʠ çʉʠʙʠʨʩʢʦʝ 
ʩʦʛʣʘʰʝʥʠʝè, ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʢʦʤʠʪʝʪ; 
ɼʠʢʘʥʩʢʠʡ ʅ.ʉ., ʘʢʘʜʝʤʠʢ ʈɸʅ, ʩʦʚʝʪʥʠʢ ʈɸʅ, ʧʨʦʬʝʩʩʦʨ, ʜ.ʬ.-ʤ.ʥ.; 
ʅʘʢʦʨʷʢʦʚ ɺ.ɽ., ʘʢʘʜʝʤʠʢ ʈɸʅ, ʩʦʚʝʪʥʠʢ ʈɸʅ, ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

ʀʥʩʪʠʪʫʪʘ ʪʝʧʣʦʬʠʟʠʢʠ ʉʆ ʈɸʅ, ʨʫʢʦʚʦʜʠʪʝʣʴ  ɸʅʆ "ʀʥʩʪʠʪʫʪ ʧʝʨʝʜʦʚʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ";   
ʇʝʛʘʰʢʠʥ ʕ Φ̅ΦΣ ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʜʠʨʝʢʪʦʨ ʅʠʞʥʝʪʘʛʠʣʴʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ (ʬʠʣʠʘʣʘ) ʋʨʘʣʴʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʧʝʨʚʦʛʦ 

ʧʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʠ ɹ.ʅ. ɽʣʴʮʠʥʘ, ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ɸɺʅ; 
ʉʝʨʴʝʟʥʦʚ ɸ.ʅ., ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʉʠʙʠʨʩʢʦʛʦ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʘʚʠʘʮʠʠ ʠʤʝʥʠ ʉ.ɸ. ʏʘʧʣʳʛʠʥʘ (ʉʠʙʅʀɸ); 
ʉʤʠʨʥʦʚ ʉ.ɸ., ʟʘʤʝʩʪʠʪʝʣʴ ɻʝʥʝʨʘʣʴʥʦʛʦ ʜʠʨʝʢʪʦʨʘ ʆɸʆ "ʂʦʤʧʘʥʠʷ "ʉʫʭʦʡ", 
ʜʠʨʝʢʪʦʨ ʅɸɿ ʠʤ. ɺ.ʇ. ʏʢʘʣʦʚʘ; 

ʌʦʤʠʥ ɺ.ʄ., ʘʢʘʜʝʤʠʢ ʈɸʅ, ʧʨʦʬʝʩʩʦʨ, ʜ.ʬ.-ʤ.ʥ., ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ 

ʀʥʩʪʠʪʫʪʘ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʧʨʠʢʣʘʜʥʦʡ ʤʝʭʘʥʠʢʠ ʉʆ ʈɸʅ, ʇʦʯʝʪʥʳʡ ʜʦʢʪʦʨ 

ʅɻʊʋ; 
ʈʘʟʛʦʥʦʚ ɺ.ʃ., ʧʦʣʢʦʚʥʠʢ, ʥʘʯʘʣʴʥʠʢ ɺʋʅʎ ʉɺ çʆʙʱʝʚʦʡʩʢʦʚʦʡ ʘʢʘʜʝʤʠʠ 
ɺʦʦʨʫʞʝʥʥʳʭ ʩʠʣ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè (ʬʠʣʠʘʣ ʛ. ʅʦʚʦʩʠʙʠʨʩʢ); 
ʕʜʚʘʙʥʠʢ ɺ.ɻ., ʢ.ʪ.ʥ., ʜ.ʵ.ʥ., ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈɸʈɸʅ, ʟʘʤ. ʛʝʥʝʨʘʣʴʥʦʛʦ 

ʜʠʨʝʢʪʦʨʘ ʧʦ ʨʘʟʚʠʪʠʶ ʆɸʆ ʅʘʫʯʥʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʵʣʝʢʪʨʦʥʥʳʭ 

ʧʨʠʙʦʨʦʚ (ʅʀʀʕʇ). 

ʏʣʝʥʳ ʆʨʛʢʦʤʠʪʝʪʘ: 

ɸʪʘʧʠʥ ɺ. ɻ., ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʢʘʬʝʜʨʘ çʇʨʦʯʥʦʩʪʠ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚè 
(ʇʃɸ) ʅɻʊʋ; 

ɻʫʩʴʢʦʚ ɸ.ɺ., ʜ.ʪ.ʥ., ʜʦʮʝʥʪ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ɻɼʋ ʅɻʊʋ ï ʦʪʚʝʪʩʪʚʝʥʥʳʡ 

ʩʝʢʨʝʪʘʨʴ, ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ɸɺʅ; 

ɼʴʷʯʝʥʢʦ ʖ.ɺ., ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ çʊʝʭʥʠʯʝʩʢʦʡ ʪʝʧʣʦʬʠʟʠʢʠè (ʊʊʌ) 
ʅɻʊʋ; 

ʂʘʨʧʦʚʠʯ ɸ.ʀ., ʜ.ʵ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ çʕʢʦʥʦʤʠʯʝʩʢʘʷ ʪʝʦʨʠʷ 

ʠ ʧʨʠʢʣʘʜʥʘʷ ʵʢʦʥʦʤʠʢʘè (ʕʊʇʕ) ʅɻʊʋ; 

ʂʦʨʦʙʝʡʥʠʢʦʚ ʉ.ʄ., ʜ.ʬ.-ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ  çɹʝʟʦʧʘʩʥʦʩʪʠ 

ʪʨʫʜʘè  (ɹʊ) ʅɻʊʋ; 

ʂʦʩʪʠʥ ɺ.ɺ., ʧʨʝʟʠʜʝʥʪ ʆʆʆ çɸʚʠʘʪʝʭʩʥʘʙè; 
ʂʫʨʣʘʝʚ ʅ.ɺ., ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʟʘʤʝʩʪʠʪʝʣʴ ʟʘʚʝʜʫʶʱʝʛʦ ʢʘʬʝʜʨʦʡ  çʉʘʤʦʣʝʪʦ- 

ʠ ʚʝʨʪʦʣʝʪʦʩʪʨʦʝʥʠʷè  (ʉʠɺʉ)  ʅɻʊʋ; 
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ʃʘʨʠʯʢʠʥ ɺ.ɺ., ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ çʀʥʞʝʥʝʨʥʳʭ 

ʧʨʦʙʣʝʤʳ ʵʢʦʣʦʛʠʠè (ʀʇʕ) ʅɻʊʋ; 

ʃʝʛʢʠʡ ɺ.ʅ., ʜ.ʪ.ʥ., ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ çɸʚʪʦʥʦʤʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ 
ʫʧʨʘʚʣʷʶʱʠʭ ʩʠʩʪʝʤè (ɸʀʋʉ) ʅɻʊʋ; 

ʃʝʚʠʥ ɺ.ɽ., ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʟʘʤʝʩʪʠʪʝʣʴ ʟʘʚʝʜʫʶʱʝʛʦ ʢʘʬʝʜʨʦʡ  ʇʃɸ ʅɻʊʋ; 

ʄʝʨʞʠʝʚʩʢʠʡ ʃ.ɸ., ʜ.ʬ.-ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ,  ʅʀʀ ɻʠʜʨʦʜʠʥʘʤʠʢʠ ʠʤ. ʄ.ɸ. 

ʃʘʚʨʝʥʪʴʝʚʘ ʉʆ ʈɸʅ, ʯʣʝʥ- ʢʦʨʨʝʩʧʦʥʜʝʥʪ ɸɺʅ; 

ʄʠʣʝʚʩʢʠʡ ʂ.ɽ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ɻɼʋ ʅɻʊʋ,  ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ  ɸɺʅ; 

ʅʝʤʠʨʦʚʩʢʠʡ ʖ.ɺ., ʜ.ʬ.-ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʀʊʇʄ ʉʆ 

ʈɸʅ,  ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ  ʯʣʝʥ ɸɺʅ; 

ʆʙʫʭʦʚʩʢʠʡ ɸ.ɼ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʟʘʤʝʩʪʠʪʝʣʴ ʟʘʚʝʜʫʶʱʝʛʦ ʢʘʬʝʜʨʳ ɸɻɼ; 

ʇʦʣʷʢʦʚ ʉ.ɸ., ʢ.ʶ.ʥ., ʜʦʮʝʥʪ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʫʛʦʣʦʚʥʦʛʦ ʧʨʘʚʘ ʠ ʧʨʦʮʝʩʩʘ, 

ʜʝʢʘʥ ʶʨʠʜʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ; 

ʈʘʩʪʦʨʛʫʝʚ ɻ.ʀ., ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʧʝʨʚʳʡ ʧʨʦʨʝʢʪʦʨ ʅɻʊʋ; 

ʉʘʣʝʥʢʦ ʉ.ɼ., ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʘ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ 

ʅɻʊʋ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ çɸʵʨʦʛʠʜʨʦʜʠʥʘʤʠʢʠè (ɸɻɼ) ʅɻʊʋ; 

ʍʤʝʣʴʥʠʢʦʚ ɽ.ɸ., ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʅʠʞʥʝʪʘʛʠʣʴʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ (ʬʠʣʠʘʣʘ) ʋʨʘʣʴʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʧʝʨʚʦʛʦ 

ʧʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʠ ɹ.ʅ. ɽʣʴʮʠʥʘ, ʫʯʝʥʳʡ ʩʝʢʨʝʪʘʨʴ ʈʋʉʎ ʈɸʈɸʅ, ʯʣʝʥ-

ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈɸʈɸʅ, ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʯʣʝʥ ɸɺʅ; 

ʏʠʯʠʥʜʘʝʚ ɸ.ɺ., ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ çʊʝʭʥʠʯʝʩʢʦʡ 

ʪʝʧʣʦʬʠʟʠʢʠè (ʊʊʌ) ʅɻʊʋ. 

 

ʈʘʙʦʯʘʷ ʛʨʫʧʧʘ: 

ɺʦʣʴʬ ʅ.ɸ., ʤʘʛʠʩʪʨʘʥʪ, ʛʨ. ʄɹʄ-51 

ɼʦʣʤʘʪʦʚ ɸ.ʉ., ʩʪʫʜʝʥʪ, ʛʨ. ʄɸ-31 

ʂʦʨʥʘʢʦʚ ɽ.ɸ., ʩʪʫʜʝʥʪ, ʛʨ. ʄɸ-31 

ʊʠʭʦʥʠʥʘ ʂ.ɺ., ʤʘʛʠʩʪʨʘʥʪ, ʛʨ. ʄɹʄ-51 
 

ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ ʩʙʦʨʥʠʢʘ ʪʨʫʜʦʚ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ çʅʇʆ-2016è 

ʉʘʣʝʥʢʦ ʉ.ɼ., ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ- ʧʨʝʜʩʝʜʘʪʝʣʴ 

ɸʪʘʧʠʥ ɺ.ɻ., ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ 

ɹʘʣʘʛʘʥʩʢʠʡ ʀ.ɸ., ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ 

ɻʫʩʴʢʦʚ ɸ.ɺ., ʜ.ʪ.ʥ., ʜʦʮʝʥʪ- ʫʯʸʥʳʡ ʩʝʢʨʝʪʘʨʴ 

ʂʘʨʧʦʚʠʯ ɸ.ʀ., ʜ.ʵ.ʥ., ʧʨʦʬʝʩʩʦʨ 

ʂʦʨʦʙʝʡʥʠʢʦʚ ʉ.ʄ., ʜ.ʬ-ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ 

ʂʫʨʣʘʝʚ ʅ.ɺ., ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ 

ʃʘʨʠʯʢʠʥ ɺ.ɺ., ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ 

ʃʝʚʠʥ ɺ.ɽ., ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ 

ʃʝʛʢʠʡ ɺ.ʅ., ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ 

ʆʙʫʭʦʚʩʢʠʡ ɸ.ɼ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʇʦʣʷʢʦʚ ʉ.ɸ., ʢ.ʶ.ʥ., ʜʦʮʝʥʪ 

ʈʘʩʪʦʨʛʫʝʚ ɻ.ʀ., ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ 

ʏʠʯʠʥʜʘʝʚ ɸ.ɺ, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ  



  
 

5 
 

ʉɽʂʎʀʗ: ʂʆʅʉʊʈʋʂʎʀʗ ʀ ɼɽʁʉʊɺʀɽ ʉʈɽɼʉʊɺ 

ʇʆʈɸɾɽʅʀʗ ʀ ɹʆɽʇʈʀʇɸʉʆɺ 
 
 

ʋɼʂ 54.03:66-933 

 

ʈɸɿʈɸɹʆʊʂɸ ʊɽʍʅʆʃʆɻʀʀ ʇʈɽʉʉʆɺɸʅʀʗ ʐʊʆʂʆɺ ɼʃʗ 

ʉʇɽʎʀɸʃʔʅʓʍ ɹʆɽʇʈʀʇɸʉʆɺ 

 

ɸʢʩʝʥʦʚ ʅʠʢʠʪʘ ɸʣʝʢʩʝʝʚʠʯ, ʩʪʫʜʝʥʪ; ɻʫʙʠʥ ʉʝʨʛʝʡ ɻʨʠʛʦʨʴʝʚʠʯ 

ɹʝʨʜʩʢʠʡ ʇʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʂʦʣʣʝʜʞ, 633004, ʈʦʩʩʠʷ, ʅʦʚʦʩʠʙʠʨʩʢʘʷ 

ʦʙʣ., ʛ. ɹʝʨʜʩʢ, ʫʣ. ʆʩʪʨʦʚʩʢʦʛʦ, 97, ʪʝʣ: 8 (383-41) 2-66-05 

ɸʢʩʝʥʦʚ ʅ. ɸ., E-mail: stalker-stavr@yandex.ru 

ɻʫʙʠʥ ʉ. ɻ., E-mail: ognewik61@mail.ru 

ɸʜʨʝʩ ʜʣʷ ʢʦʨʨʝʩʧʦʥʜʝʥʮʠʠ: 633004, ʈʦʩʩʠʷ, ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣ., ʛ. 

ɹʝʨʜʩʢʠʡ ʇʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʂʦʣʣʝʜʞ, ɹʝʨʜʩʢ, ʫʣ. ʆʩʪʨʦʚʩʢʦʛʦ, 97,  

ʪʝʣ: 8 (383-41)2-66-05 

ʇʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠ ʧʦʜʦʙʨʘʥʳ ʧʨʦʯʥʦʩʪʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʥʘ ʧʨʠʤʝʨʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ ʜʣʷ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʙʦʝʧʨʠʧʘʩʦʚ ʩ ʦʪʩʝʯʢʦʡ ʧʦʨʦʭʦʚʳʭ ʛʘʟʦʚ ʚ ʧʝʨʝʤʝʥʥʦ-ʟʘʤʢʥʫʪʦʤ 

ʦʙʲʸʤʝ. ʈʘʟʨʘʙʦʪʘʥʘ ʠ ʧʨʝʜʣʦʞʝʥʘ ʪʝʭʥʦʣʦʛʠʷ ʙʝʟʦʪʭʦʜʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʜʘʥʥʳʭ ʜʝʪʘʣʝʡ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʠ ʫʜʝʰʝʚʠʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʜʝʪʘʣʝʡ ʜʣʷ ʩʧʝʮʠʘʣʴʥʳʭ ʙʦʝʧʨʠʧʘʩʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʛʣʝʧʣʘʩʪʠʢʠ; ʧʦʣʠʪʝʪʨʦʵʪʠʣʝʥʬʪʦʨʘʪ; ʧʨʝʩʩʦʚʘʥʠʝ; 

ʩʧʝʢʘʥʠʝ; ʨʝʞʠʤ ʦʭʣʘʞʜʝʥʠʷ; ʨʝʞʠʤ ʟʘʢʘʣʢʠ. 

ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʦʣʢʘʪʝʣʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʧʦʣʠʤʝʨʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ 

ʙʳʣʠ ʚʳʙʨʘʥʳ ʫʛʣʝʧʣʘʩʪʠʢʠ (ʂʝʚʣʘʨ, ʉʝʣʠʦʥ) ʠ ʇʊʌʕ 

(ʧʦʣʠʪʝʪʨʦʵʪʠʣʝʥʬʪʦʨʘʪ). ʋʛʣʝʧʣʘʩʪʠʢʠ ʠʤʝʶʪ ʷʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʚ ʦʙʣʘʩʪʠ 

ʨʘʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ (ʜʦ 500Áʉ) ʠ ʙʦʣʴʰʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʨʘʟʨʳʚʥʳʤ 

ʥʘʛʨʫʟʢʘʤ, ʥʦ ʙʳʣʠ ʠʩʢʣʶʯʝʥʳ ʠʟ-ʟʘ ʥʝ ʦʧʨʘʚʜʘʥʥʦʡ ʪʨʫʜʦʝʤʢʦʩʪʠ, ʩʣʦʞʥʦʩʪʠ 

ʦʙʨʘʙʦʪʢʠ ʠ ʤʘʣʝʥʴʢʦʡ ʧʣʦʱʘʜʢʠ ʫʧʨʫʛʦʡ ʜʝʬʦʨʤʘʮʠʠ. ʇʊʌʕ ʭʦʪʴ ʠ ʠʤʝʝʪ 

ʤʝʥʴʰʫʶ ʪʝʨʤʠʯʝʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ (370-420Áʉ), ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʨʫʜʦʝʤʢʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʛʦʜʥʝʝ, ʘ ʪʘʢ-ʞʝ ʠʤʝʝʪ ʨʷʜ ʧʦʣʝʟʥʳʭ ʩʚʦʡʩʪʚ, 

ʪʘʢʠʭ ʢʘʢ ʥʠʟʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ, ʭʠʤʠʯʝʩʢʘʷ ʩʪʦʡʢʦʩʪʴ, ʚʳʩʦʢʘʷ ʫʧʨʫʛʘʷ 

ʜʝʬʦʨʤʘʮʠʷ. [1]   

ʉʚʦʡʩʪʚʘ ʇʊʌʕ: ɹʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʚ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʘʪʦʤʦʚ ʬʪʦʨʘ, ʬʪʦʨʦʧʣʘʩʪʳ ʦʪʣʠʯʘʶʪʩʷ ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʭʠʤʠʯʝʩʢʦʡ, 

ʨʘʜʠʘʮʠʦʥʥʦʡ ʠ ʢʦʨʨʦʟʠʦʥʥʦʡ ʩʪʦʡʢʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʦʙʣʘʜʘʶʪ ʦʪʣʠʯʥʦʡ 

ʘʪʤʦʩʬʝʨʦʩʪʦʡʢʦʩʪʴʶ, ʪʝʧʣʦʩʪʦʡʢʦʩʪʴʶ ʠ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʴʶ. ʌʪʦʨʦʧʣʘʩʪʳ 

ʥʝʛʦʨʶʯʠʝ.[2] ʕʪʠ ʧʦʣʠʤʝʨʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠʤʝʶʪ ʥʠʟʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ, 

ʦʯʝʥʴ ʥʠʟʢʦʝ ʚʦʜʦʧʦʛʣʦʱʝʥʠʝ ʠ ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʭʦʨʦʰʠʝ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʚʳʩʦʢʫʶ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʧʨʦʯʥʦʩʪʴ. ʌʪʦʨʦʧʣʘʩʪʳ ʧʣʦʭʦ 

ʨʘʩʪʚʦʨʠʤʳ ʠʣʠ ʚʦʦʙʱʝ ʥʝʨʘʩʪʚʦʨʠʤʳ ʚʦ ʤʥʦʛʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʠʪʝʣʷʭ. 
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ʌʪʦʨʦʧʣʘʩʪ-4 ʩʪʦʝʢ ʢʦ ʚʩʝʤ ʢʠʩʣʦʪʘʤ, ʥʝʬʪʝʧʨʦʜʫʢʪʘʤ, ʱʝʣʦʯʘʤ ʚ ʠʥʪʝʨʚʘʣʝ 

ʪʝʤʧʝʨʘʪʫʨ ʦʪ -269Áʉ ʜʦ +260Áʉ, ʟʘ ʯʪʦ ʫʜʦʩʪʦʠʣʩʷ ʥʘʟʚʘʥʠʷ çʧʣʘʩʪʠʢʦʚʘʷ 

ʧʣʘʪʠʥʘè. 

ʌʪʦʨʦʧʣʘʩʪ-4 ï ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ ʧʦʣʠʤʝʨ, ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʧʣʘʚʣʝʥʠʷ 

ʢʨʠʩʪʘʣʣʠʪʦʚ 327Áʉ ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ ʩʪʝʢʣʦʚʘʥʠʷ ʘʤʦʨʬʥʳʭ ʫʯʘʩʪʢʦʚ ʦʪ -100 ʜʦ 

-120Áʉ.[3] ɼʘʞʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʳ ʨʘʟʣʦʞʝʥʠʷ (415Áʉ) 

ʬʪʦʨʦʧʣʘʩʪ-4 ʥʝ ʧʝʨʝʭʦʜʠʪ ʚ ʚʷʟʢʦʪʝʢʫʯʝʝ ʩʦʩʪʦʷʥʠʝ, ʧʦʵʪʦʤʫ ʧʝʨʝʨʘʙʦʪʢʘ ʝʛʦ 

ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʤʝʪʦʜʦʤ ʩʧʝʢʘʥʠʷ ʦʪʧʨʝʩʩʦʚʘʥʥʳʭ ʪʘʙʣʝʪʦʢ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʩʢʦʨʦʩʪʠ ʦʭʣʘʞʜʝʥʠʷ (ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʥʠʞʝ 250Áʉ) ʧʦʩʣʝ ʩʧʝʢʘʥʠʷ ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʟʘʢʘʣʝʥʥʳʝ ʠʟʜʝʣʠʷ ʩʦ ʩʪʝʧʝʥʴʶ ʢʨʠʩʪʘʣʣʠʯʥʦʩʪʠ ʦʢʦʣʦ 50% ʠ 

ʧʣʦʪʥʦʩʪʴʶ ʧʨʠʤʝʨʥʦ 2,15 ʛ/ʩʤ
3
 ʠʣʠ ʥʝʟʘʢʘʣʝʥʥʳʝ ʩʦ ʩʪʝʧʝʥʴʶ 

ʢʨʠʩʪʘʣʣʠʯʥʦʩʪʠ ʙʦʣʝʝ 65% ʧʣʦʪʥʦʩʪʴʶ ʚʳʰʝ 2,20 ʛ/ʩʤ
3
. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʦʪ -269Áʉ ʜʦ +260Áʉ ʩʪʝʧʝʥʴ ʢʨʠʩʪʘʣʣʠʯʥʦʩʪʠ, ʜʦʩʪʠʛʥʫʪʘʷ ʧʨʠ 

ʜʘʥʥʦʤ ʨʝʞʠʤʝ ʦʭʣʘʞʜʝʥʠʷ, ʥʝ ʤʝʥʷʝʪʩʷ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʳʰʝ 260Áʉ ʩʪʝʧʝʥʴ 

ʢʨʠʩʪʘʣʣʠʯʥʦʩʪʠ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʦʩʦʙʝʥʥʦ ʙʳʩʪʨʦ ʦʥʘ ʚʳʨʘʩʪʘʝʪ 

ʧʨʠ 310-315Áʉ. ʇʨʠ 327Áʉ ʢʨʠʩʪʘʣʣʠʪʳ ʬʪʦʨʦʧʣʘʩʪʘ-4 ʧʣʘʚʷʪʩʷ, ʠ ʦʥ 

ʩʪʘʥʦʚʠʪʩʷ ʧʦʣʥʦʩʪʴʶ ʘʤʦʨʬʥʳʤ, ʩʦʚʝʨʰʝʥʥʦ ʧʨʦʟʨʘʯʥʳʤ (ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʧʦʨʠʩʪʦʩʪʠ), ʚʳʩʦʢʦʵʣʘʩʪʠʯʥʳʤ, ʥʦ ʥʝ ʪʝʯʝʪ. ʆʙʲʝʤ ʚʦʟʨʘʩʪʘʝʪ ʥʘ 20%. ʊʦʯʢʘ 

ʧʣʘʚʣʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʚʥʝʰʥʝʛʦ ʜʘʚʣʝʥʠʷ ï ʥʘ ʢʘʞʜʫʶ ʘʪʤʦʩʬʝʨʫ ʧʦʚʳʰʘʝʪʩʷ 

ʥʘ 0,154Áʉ. ʇʨʠ ʦʩʪʳʚʘʥʠʠ ʨʘʩʧʣʘʚʘ ʥʠʞʝ 327Áʉ ʦʙʨʘʟʝʮ ʤʫʪʥʝʝʪ ʠ ʩʪʘʥʦʚʠʪʩʷ 

ʥʝʧʨʦʟʨʘʯʥʳʤ ï ʤʦʣʦʯʥʦ-ʙʝʣʳʤ. ʉʢʦʨʦʩʪʴ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʟʘʚʠʩʠʪ ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ (ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʧʨʠ 310-315Áʉ), ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʚʳʜʝʨʞʢʠ ʚ ʨʘʩʧʣʘʚʣʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ (ʯʝʤ ʙʦʣʴʰʝ ʚʨʝʤʷ ʩʧʝʢʘʥʠʷ, ʪʝʤ 

ʙʳʩʪʨʝʝ ʢʨʠʩʪʘʣʣʠʟʫʝʪʩʷ ʦʙʨʘʟʝʮ) ʠ ʦʪ ʩʨʝʜʥʝʛʦ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʝʩʘ ʧʦʣʠʤʝʨʘ 

(ʯʝʤ ʥʠʞʝ ʤʦʣʝʢʫʣʷʨʥʳʡ ʚʝʩ ʧʦʣʠʤʝʨʘ, ʪʝʤ ʙʳʩʪʨʝʝ ʦʥ ʢʨʠʩʪʘʣʣʠʟʫʝʪʩʷ)(ʩʤ. 

ʪʘʙʣ).[3] 

ʊʘʙʣʠʮʘ 

ʌʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʇʊʌʕ 
ʇʣʦʪʥʦʩʪʴ 2,18-2,21 ʛ/ʩʤ

3
 

ʅʘʩʳʧʥʘʷ ʧʣʦʪʥʦʩʪʴ: 350-600 ʢʛ/ʤ
3
 

ʈʘʟʨʫʰʘʶʱʝʝ ʥʘʧʨʷʞʝʥʠʝ ʧʨʠ ʠʟʛʠʙʝ 10,7-13,7 ʄʇʘ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʠʷ ʢʨʠʩʪʘʣʣʦʚ 327
Á
ʉ 

ʊʝʤʧʝʨʘʪʫʨʘ ʨʘʟʣʦʞʝʥʠʷ ʩʚʳʰʝ 415
Á
ʉ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ 0,25 ɺʪ/ʤĿʂ 

ʋʜʘʨʥʘʷ ʚʷʟʢʦʩʪʴ 125 ʢɼʞ/ʤ
2
 

ʊʚʝʨʜʦʩʪʴ ʧʦ ʤʝʪʦʜʫ ʚʜʘʚʣʠʚʘʥʠʷ ʰʘʨʠʢʘ 29,4-39,2 ʄʇʘ 

 

ʇʈɽʉʆɺɸʅʀɽ: ʆʙʳʯʥʦ ʧʨʝʩʩʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʧʨʝʩʩʘʭ, ʨʘʩʩʯʠʪʘʥʥʳʭ ʥʘ ʜʘʚʣʝʥʠʝ 35 ʄʇʘ (350 ʢʛʩ/ʩʤ
2
). 

ʂʘʯʝʩʪʚʝʥʥʳʝ ʟʘʛʦʪʦʚʢʠ ʩʨʝʜʥʠʭ ʠ ʦʩʦʙʝʥʥʦ ʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʥʘ ʧʨʝʩʩʘʭ ʩ ʜʚʫʩʪʦʨʦʥʥʠʤ ʧʨʝʩʩʦʚʘʥʠʝʤ. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʦʜʥʦʩʪʦʨʦʥʥʝʛʦ ʧʨʠ ʜʚʫʩʪʦʨʦʥʥʝʤ ʧʨʝʩʩʦʚʘʥʠʠ ʤʘʪʨʠʮʫ ʬʦʨʤʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪ 

ʥʘ ʥʠʞʥʝʡ ʧʣʠʪʝ, ʥʘ ʨʘʩʧʦʨʢʝ, ʢʦʪʦʨʫʶ ʫʜʘʣʷʶʪ ʧʦʩʣʝ ʧʝʨʚʦʡ ʩʪʘʜʠʠ 

ʫʧʣʦʪʥʝʥʠʷ ʧʦʨʦʰʢʘ. ʅʘ ʚʪʦʨʦʡ ʩʪʘʜʠʠ ʫʧʣʦʪʥʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʪʦʣʴʢʦ 

ʧʨʦʜʚʠʞʝʥʠʝ ʚʝʨʭʥʝʛʦ ʧʫʘʥʩʦʥʘ, ʥʦ ʠ ʥʝʢʦʪʦʨʦʝ ʦʧʫʩʢʘʥʠʝ ʤʘʪʨʠʮʳ. 
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ʇʨʝʩʩʦʚʘʥʠʝ ʥʘ ʚʪʦʨʦʡ ʩʪʘʜʠʠ ʜʦʫʧʣʦʪʥʷʝʪ ʥʠʞʥʠʝ ʩʣʦʠ ʧʦʣʠʤʝʨʘ ʠ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʘʪʴ ʙʣʦʢʠ ʩ ʙʦʣʴʰʝʡ ʦʜʥʦʨʦʜʥʦʩʪʴʶ. 

 
ʈʠʩ. ʉʭʝʤʘ ʩʪʨʦʝʥʠʷ ʜʚʫʭʩʪʦʨʦʥʥʝʛʦ ʧʨʝʩʩʘ: 

1-ʇʫʘʥʩʦʥ, 2-ʌʦʨʤʘ, 3- ʇʊʌʕ, 4- ʄʘʪʨʠʮʘ 

 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʩʳʧʥʦʡ ʧʣʦʪʥʦʩʪʠ ʇʊʌʕ ʚʳʩʦʪʘ ʬʦʨʤʳ ʜʦʣʞʥʘ ʙʳʪʴ 

ʚ 3,5ð7 ʨʘʟ ʙʦʣʴʰʝ ʚʳʩʦʪʳ ʦʪʧʨʝʩʩʦʚʘʥʥʦʡ ʟʘʛʦʪʦʚʢʠ. ʇʦʵʪʦʤʫ ʠʥʦʛʜʘ 

ʠʩʧʦʣʴʟʫʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʥʘʩʪʘʚʢʠ ʢ ʤʘʪʨʠʮʝ. ʈʘʜʠʘʣʴʥʳʡ ʟʘʟʦʨ ʤʝʞʜʫ 

ʤʘʪʨʠʮʝʡ ʠ ʧʫʘʥʩʦʥʦʤ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,13ð0,25 ʤʢʤ. ʇʨʝʩʩ-ʬʦʨʤʳ 

ʤʦʞʥʦ ʠʟʛʦʪʦʚʣʷʪʴ ʠʟ ʦʙʳʯʥʳʭ ʤʘʣʦʫʛʣʝʨʦʜʠʩʪʳʭ ʩʪʘʣʝʡ, ʧʦʚʝʨʭʥʦʩʪʴ ʬʦʨʤʳ 

ʥʝʦʙʭʦʜʠʤʦ ʦʪʧʦʣʠʨʦʚʘʪʴ ʠ ʦʪ ʭʨʦʤʠʨʦʚʘʪʴ. ʇʨʠ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ 

ʬʦʨʤʦʚʘʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʦʨʤʳ ʠʟ ʥʝʨʞʘʚʝʶʱʠʭ ʩʪʘʣʝʡ.[4] 

ʈʘʟʣʠʯʥʳʝ ʤʘʨʢʠ ʇʊʌʕ ʜʦʣʞʥʳ ʧʨʝʩʩʦʚʘʪʴʩʷ ʧʨʠ ʨʘʟʣʠʯʥʦʤ ʜʘʚʣʝʥʠʠ. 

ʆʙʳʯʥʦ ʜʣʷ ʯʠʩʪʦʛʦ ʧʦʣʠʤʝʨʘ ʜʘʚʣʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 25ð42 ʄʇʘ (250ð420 

ʢʛʩ/ʩʤ
2
) ʠ ʜʣʷ ʢʦʤʧʦʟʠʮʠʡ ð35ð 100 ʄʇʘ (350ð1000 ʢʛʩ/ʩʤ

2
). ɹʦʣʴʰʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʢʘʯʝʩʪʚʘ ʠʟʜʝʣʠʡ ʠʤʝʝʪ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʨʦʰʢʘ ʚ 

ʬʦʨʤʝ. ʊʝʤʧʝʨʘʪʫʨʘ ʧʨʝʩʩʦʚʘʥʠʷ ʟʘʛʦʪʦʚʢʠ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 21Áʉ (ʪ. ʝ. 

ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʝʨʝʭʦʜʘ ʧʨʠ 19Áʉ) ʠ ʥʝ ʚʳʰʝ 28Áʉ.  ʉʢʦʨʦʩʪʴ ʩʤʳʢʘʥʠʷ 

ʬʦʨʤʳ ʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʩʣʠʰʢʦʤ ʙʦʣʴʰʦʡ (ʦʧʪʠʤʘʣʴʥʦ 10ð120 ʤʤ/ʤʠʥ) ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʫʜʘʣʝʥʠʷ ʚʦʟʜʫʭʘ. ɺʨʝʤʷ ʚʳʜʝʨʞʢʠ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʟʘʚʠʩʠʪ ʦʪ 

ʤʘʩʩʳ ʠ ʬʦʨʤʳ ʟʘʛʦʪʦʚʢʠ ʠ ʩʦʩʪʘʚʣʷʝʪ 5ð30 ʤʠʥ. ʇʦʩʢʦʣʴʢʫ ʧʦʨʦʰʦʢ ʇʊʌʕ 

ʣʝʛʢʦ ʵʣʝʢʪʨʠʟʫʝʪʩʷ ʠ ʧʨʠʪʷʛʠʚʘʝʪ ʧʳʣʴ ʠʟ ʚʦʟʜʫʭʘ, ʧʦʤʝʱʝʥʠʝ ʜʣʷ 

ʧʨʝʩʩʦʚʘʥʠʷ ʇʊʌʕ ʦʪʜʝʣʷʝʪʩʷ ʦʪ ʜʨʫʛʠʭ ʩʪʘʜʠʡ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʩʥʘʙʞʘʝʪʩʷ 

ʯʠʩʪʳʤ ʦʪʬʠʣʴʪʨʦʚʘʥʥʳʤ ʚʦʟʜʫʭʦʤ. 

ʇʨʠ ʩʚʦʙʦʜʥʦʤ ʩʧʝʢʘʥʠʠ ʦʪʬʦʨʤʦʚʘʥʥʫʶ ʟʘʛʦʪʦʚʢʫ ʦʩʪʦʨʦʞʥʦ 

ʠʟʚʣʝʢʘʶʪ ʠʟ ʬʦʨʤʳ ʠ ʧʦʤʝʱʘʶʪ ʚ ʧʝʯʴ ʜʣʷ ʩʧʝʢʘʥʠʷ. ʉʧʝʢʘʥʠʝ ʧʨʦʚʦʜʠʪʩʷ 

ʧʨʠ 370ð385 ʛʨʘʜʫʩʘʭ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʧʝʢʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʤʘʩʩʳ 

ʟʘʛʦʪʦʚʢʠ ʠ ʜʣʷ ʢʨʫʧʥʳʭ ʟʘʛʦʪʦʚʦʢ ʩʦʩʪʘʚʣʷʝʪ ʥʝʩʢʦʣʴʢʦ ʩʫʪʦʢ. ʇʨʠ ʩʧʝʢʘʥʠʠ 

ʟʘʛʦʪʦʚʦʢ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʳʰʝ 385Áʉ ʩʥʠʞʘʝʪʩʷ ʤʝʭʘʥʠʯʝʩʢʘʷ ʧʨʦʯʥʦʩʪʴ 

ʠʟʜʝʣʠʷ, ʘ ʥʠʞʝ 370Áʉ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʧʝʢʘʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʇʨʠ 

ʩʧʝʢʘʥʠʠ ʧʨʦʪʝʢʘʶʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʧʨʦʮʝʩʩʘ. ɺʥʘʯʘʣʝ ʧʨʠ 342Áʉ (ʜʣʷ ʠʩʭʦʜʥʦʛʦ 

ʧʦʨʦʰʢʦʦʙʨʘʟʥʦʛʦ ʧʦʣʠʤʝʨʘ) ʧʨʦʠʩʭʦʜʠʪ ʧʣʘʚʣʝʥʠʝ ʢʨʠʩʪʘʣʣʠʪʦʚ ʠ ʧʦʣʠʤʝʨ 
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ʨʘʩʰʠʨʷʝʪʩʷ ʥʘ 25%, ʟʘʪʝʤ ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʯʘʩʪʠʮʳ ʧʦʣʠʤʝʨʘ 

ʩʧʣʘʚʣʷʶʪʩʷ, ʠ ʧʦʣʫʯʘʝʪʩʷ ʤʦʥʦʣʠʪʥʳʡ ʙʣʦʢ. ʇʘʨʘʤʝʪʨʳ ʩʧʝʢʘʥʠʷ, ʢʘʢ ʠ 

ʧʨʝʩʩʦʚʘʥʠʷ, ʟʘʚʠʩʷʪ ʦʪ ʩʚʦʡʩʪʚ   ʧʦʣʠʤʝʨʘ ʠ ʛʘʙʘʨʠʪʦʚ ʠʟʜʝʣʠʷ. 

ɼʣʷ ʩʚʦʙʦʜʥʦʛʦ ʩʧʝʢʘʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʵʣʝʢʪʨʦʧʝʯʠ ʩ 

ʨʘʙʦʯʝʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʜʦ 450Áʉ, ʩ ʨʝʮʠʨʢʫʣʷʮʠʝʡ ʚʦʟʜʫʭʘ ʠ ʚʳʥʦʩʥʳʤʠ 

ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʷʤʠ. ʇʝʯʠ ʠʤʝʶʪ ʤʝʩʪʥʫʶ ʚʝʥʪʠʣʷʮʠʶ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʚʳʢʣʶʯʘʶʪʩʷ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʧʝʯʠ 420Áʉ. ʊʝʤʧʝʨʘʪʫʨʘ ʧʝʯʠ 

ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʩ ʪʦʯʥʦʩʪʴʶ Ñ5Áʉ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʝʛʫʣʠʨʫʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʧʦ ʟʘʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ. ʈʘʟʤʝʱʝʥʠʝ ʟʘʛʦʪʦʚʦʢ ʚ ʧʝʯʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʤʘʢʩʠʤʘʣʴʥʫʶ ʪʫʨʙʫʣʝʥʪʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ. 

ʊʝʤʧʝʨʘʪʫʨʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʟʘʛʦʪʦʚʢʠ ʧʦʤʝʱʘʶʪ ʚ ʧʝʯʴ, ʥʝ ʜʦʣʞʥʘ 

ʧʨʝʚʳʰʘʪʴ 90Áʉ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʥʢʠʭ ʠʟʜʝʣʠʡ). ʇʨʠ ʵʪʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 

ʟʘʛʦʪʦʚʢʠ ʚʳʜʝʨʞʠʚʘʶʪ ʚ ʪʝʯʝʥʠʝ ʯʘʩʘ. ɿʘʪʝʤ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʳʰʘʝʪʩʷ 

ʤʝʜʣʝʥʥʦ (10ð25Áʉ/ʯ) ʠʣʠ ʩʪʫʧʝʥʯʘʪʦ (ʩ ʚʳʜʝʨʞʢʦʡ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʜʠʘʧʘʟʦʥʝ 288ð349Áʉ). ɺʳʜʝʨʞʢʘ ʚ ʧʝʯʠ ʥʘ 1 ʤʤ ʪʦʣʱʠʥʳ 

ʠʟʜʝʣʠʷ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 5ð 10 ʤʠʥ ʜʣʷ 

ʪʦʥʢʠʭ ʠ ʦʢʦʣʦ 5 ʤʠʥ ʜʣʷ ʪʦʣʩʪʦʩʪʝʥʥʳʭ ʠʟʜʝʣʠʡ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʩʧʝʢʘʥʠʷ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 382Áʉ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʩʦʙʣʶʜʘʪʴ ʧʨʠ 

ʩʧʝʢʘʥʠʠ ʢʨʫʧʥʳʭ ʟʘʛʦʪʦʚʦʢ.  

ʂʘʯʝʩʪʚʦ ʠʟʜʝʣʠʡ ʟʘʚʠʩʠʪ ʦʪ ʩʪʨʫʢʪʫʨʳ ʧʦʣʠʤʝʨʘ, ʢʦʪʦʨʘʷ ʟʘʚʠʩʠʪ ʦʪ 

ʨʝʞʠʤʦʚ ʦʭʣʘʞʜʝʥʠʷ ʠ ʟʘʢʘʣʢʠ. ʇʨʠ ʩʥʠʞʝʥʠʠ ʩʪʝʧʝʥʠ ʢʨʠʩʪʘʣʣʠʯʥʦʩʪʠ 

ʇʊʌʕ, ʜʦʩʪʠʛʘʝʤʦʤ ʟʘʢʘʣʢʦʡ, ʫʣʫʯʰʘʶʪʩʷ ʤʥʦʛʠʝ ʩʚʦʡʩʪʚʘ, ʢʨʦʤʝ ʞʝʩʪʢʦʩʪʠ 

ʠ ʧʨʦʥʠʮʘʝʤʦʩʪʠ. ʆʜʥʘʢʦ ʟʘʢʘʣʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝʯʘʩʪʦ, ʪʘʢ ʢʘʢ ʬʦʨʩʠʨʦʚʘʥʠʝ 

ʨʝʞʠʤʘ ʦʭʣʘʞʜʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ ʙʣʦʢʦʚ, ʧʨʠʚʦʜʠʪ ʢ 

ʨʘʩʪʨʝʩʢʠʚʘʥʠʶ ʠʟʜʝʣʠʡ.[5] ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʩʢʦʨʦʩʪʴ ʦʭʣʘʞʜʝʥʠʷ ʦʪ 8 ʜʦ 

14Áʉ/ʯ ʧʨʠ ʦʭʣʘʞʜʝʥʠʠ ʨʘʩʧʣʘʚʘ ʜʦ 200Áʉ ʠ 50Áʉ/ʯð ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʠʞʝ 

200Áʉ. ʀʟʚʣʝʢʘʪʴ ʟʘʛʦʪʦʚʢʠ ʠʟ ʧʝʯʠ ʤʦʞʥʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʝ ʚʳʰʝ 90Áʉ. 

ɹʦʛʘʪʳʡ ʘʩʩʦʨʪʠʤʝʥʪ ʤʘʨʦʢ ʇʊʌʕ ʧʦʟʚʦʣʷʝʪ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʦʙʦʜʥʦʝ ʩʧʝʢʘʥʠʝ ʦʪʬʦʨʤʦʚʘʥʥʳʭ ʟʘʛʦʪʦʚʦʢ, ʠʟʙʝʛʘʷ ʩʧʝʢʘʥʠʷ 

ʠʣʠ (ʠ) ʦʭʣʘʞʜʝʥʠʷ ʧʦʜ ʜʘʚʣʝʥʠʝʤ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʠʟʜʝʣʠʡ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʧʦʨʠʩʪʦʩʪʴʶ, ʦʩʦʙʝʥʥʦ ʠʟ ʥʘʧʦʣʥʝʥʥʳʭ ʢʦʤʧʦʟʠʮʠʡ, 

ʧʨʠʤʝʥʷʶʪ ʦʭʣʘʞʜʝʥʠʝ ʠʟʜʝʣʠʡ ʧʦʜ ʜʘʚʣʝʥʠʝʤ (ʚ ʧʨʝʩʩʝ).  ʕʪʦʪ ʩʧʦʩʦʙ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʦʚʥʳʭ (ʙʝʟ ʢʦʨʦʙʣʝʥʠʷ) ʣʠʩʪʦʚ. ʉʥʠʞʝʥʠʝ 

ʧʦʨʠʩʪʦʩʪʠ ʠʟʜʝʣʠʡ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʩʧʝʢʘʥʠʝʤ ʚ ʠʥʝʨʪʥʦʡ ʩʨʝʜʝ (ʘʟʦʪ; 

ʘʨʛʦʥ), ʯʪʦ ʪʘʢʞʝ ʫʣʫʯʰʘʝʪ ʜʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʠ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʜʘʚʣʝʥʠʝ 

ʧʨʝʩʩʦʚʘʥʠʷ. 

 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʦʣʢʘʪʝʣʝʡ:  

ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʤ ʵʪʘʧ - ʵʪʦ ʧʨʠʦʙʨʝʪʝʥʠʝ ʥʫʞʥʦʛʦ ʩʳʨʴʷ ʠ 

ʠʟʛʦʪʦʚʣʝʥʠʝ ʧʨʝʩʩ-ʬʦʨʤ.  

ʇʝʨʚʳʤ ʵʪʘʧʦʤ ʠʟʛʦʪʦʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʟʘʛʨʫʟʢʘ ʥʘʚʝʩʢʠ ʇʕʊʌ, ʥʫʞʥʳʭ 

ʩʚʦʡʩʪʚ (ʚʣʘʞʥʦʩʪʴ ʥʝ ʙʦʣʝʝ 0.1 ʧʨʦʮʝʥʪʘ ʦʪ ʤʘʩʩʳ, ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʜʠʘʧʘʟʦʥʝ 

21-28Áʉ). 

ɺʪʦʨʦʡ ʵʪʘʧ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʵʪʦ: ʧʨʝʩʩʦʚʘʥʠʝ. ʆʧʫʩʢʘʥʠʝ 
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ʧʫʘʥʩʦʥʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 100ʤʤ/ʤʠʥ. ʜʘʙʳ ʦʙʝʩʧʝʯʠʪʴ ʫʜʘʣʝʥʠʝ 

ʚʦʟʜʫʭʘ. ʅʝʦʙʭʦʜʠʤʦ ʚʳʜʝʨʞʘʪʴ ʟʘʛʦʪʦʚʢʫ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʥʘ 10 ʤʠʥʫʪ ʧʨʠ 30 

ʄʧʘ. ʈʘʜʠʘʣʴʥʳʡ ʟʘʟʦʨ ʤʝʞʜʫ ʤʘʪʨʠʮʝʡ ʠ ʧʫʘʥʩʦʥʦʤ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

0,13ð0,25 ʤʢʤ. ʇʦʩʣʝ ʨʘʟʤʳʢʘʥʠʷ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʫʜʘʣʝʥʠʠ ʦʙʣʦʷ, ʪʘʢ 

ʢʘʢ ʦʥ ʥʝ ʦʙʨʘʟʫʝʪʩʷ ʚ ʩʠʣʫ ʦʜʥʦʡ ʤʘʩʩʳ ʟʘʛʦʪʦʚʢʠ ʠ ʥʘʚʝʩʢʠ ʠ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ ʨʘʜʠʘʣʴʥʦʛʦ ʟʘʟʦʨʘ. 

ʊʨʝʪʠʡ ʵʪʘʧ: ʩʧʝʢʘʥʠʝ. ʇʦʩʣʝ ʠʟʚʣʝʯʝʥʠʷ ʟʘʛʦʪʦʚʢʠ ʠʟ ʧʨʝʩʩʘ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʤʝʩʪʠʪʴ ʝʸ ʚ ʧʝʯʴ, ʨʘʟʦʛʨʝʪʫʶ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 90Áʉ, ʧʦʩʪʝʧʝʥʥʦ ʧʦʚʳʰʘʷ 

ʪʝʤʧʝʨʘʪʫʨʫ (5-6Áʉ/ʤʠʥ.) ʜʦ 350Áʉ, ʧʨʠ ʵʪʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠʟʜʝʣʠʝ 

ʚʳʜʝʨʞʠʚʘʝʪʩʷ ʚ ʧʝʯʠ 10 ʤʠʥ. ʆʙʱʝʝ ʚʨʝʤʷ ʩʧʝʢʘʥʠʷ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 

ʯʘʩʘ. 

ʏʝʪʚʝʨʪʳʡ ʵʪʘʧ: ʦʭʣʘʞʜʝʥʠʝ. ɿʘʛʦʪʦʚʢʫ ʥʝʦʙʭʦʜʠʤʦ ʦʭʣʘʞʜʘʪʴ ʩʦ 

ʩʢʦʨʦʩʪʴʶ 10-15Áʉ/ʯ. ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 200Áʉ, ʧʦʩʣʝ ʯʝʛʦ ʩʢʦʨʦʩʪʴ ʦʭʣʘʞʜʝʥʠʷ 

ʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ ʜʦ 50Áʉ/ʯ. ɿʘʛʦʪʦʚʢʫ ʠʟʚʣʝʢʘʪʴ ʠʟ ʧʝʯʠ ʤʦʞʥʦ ʥʝ ʨʘʥʴʰʝ, ʯʝʤ 

ʦʥʘ ʦʩʪʳʥʝʪ ʧʦ 90Áʉ, ʧʦʩʣʝ ʯʝʛʦ ʝʝ ʤʦʞʥʦ ʦʪʧʨʘʚʣʷʪʴ ʥʘ ʩʙʦʨʢʫ. 
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The comparative analysis was carried out and strength characteristics of 

composite materials, on the example of production the details for producing of 

ammunition with a cut-off of powder gases in the variable closed volume were picked 

up. The technology of waste-free production of these details was developed and 

offered that would allow to increase the technological effectiveness and to reduce the 

price of production of details for special ammunition. 

 

Keywords: coal plastics; politetro¯tilenftorat; pressing; agglomeration; cooling 

mode; training mode. 
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ɸʥʥʦʪʘʮʠʷ  

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʩʣʫʞʝʙʥʳʭ ʠʟʦʙʨʝʪʝʥʠʡ. ɼʘʥʳ ʦʧʨʝʜʝʣʝʥʠʷ ʩʣʫʞʝʙʥʳʭ ʠʟʦʙʨʝʪʝʥʠʡ. 

ʆʙʦʟʥʘʯʝʥʘ ʧʨʦʙʣʝʤʘ ʚʳʧʣʘʪʳ ʘʚʪʦʨʩʢʦʛʦ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ. ʇʨʠʚʝʜʝʥʘ 

ʩʫʜʝʙʥʘʷ ʧʨʘʢʪʠʢʘ  ʧʦ ʜʘʥʥʦʤʫ ʚʦʧʨʦʩʫ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʧʨʘʚʘ, ʩʣʫʞʝʙʥʳʝ ʠʟʦʙʨʝʪʝʥʠʷ, 

ʧʘʪʝʥʪ, ʚʦʟʥʘʛʨʘʞʜʝʥʠʝ, ʨʘʙʦʪʥʠʢ, ʨʘʙʦʪʦʜʘʪʝʣʴ.  
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ʆʙʲʝʢʪʘʤ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʩʚʷʱʝʥ ʨʘʟʜʝʣ 7 ɻʂ ʈʌ[1]. 

ʉʪʘʪʴʷ 1225 ɻʂ ʈʌ ʦʧʨʝʜʝʣʷʝʪ ʧʝʨʝʯʝʥʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʧʨʘʚ. ʂʘʞʜʦʤʫ ʠʟ 

ʵʪʠʭ ʦʙʲʝʢʪʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʧʨʘʚ ʦʪʚʝʜʝʥʦ ʩʚʦʝ ʧʦʣʝ ʜʝʷʪʝʣʴʥʦʩʪʠ: 

ʦʙʲʝʢʪʘʤ ʧʘʪʝʥʪʥʦʛʦ ʧʨʘʚʘ - ʧʨʦʠʟʚʦʜʩʪʚʦ, ʦʙʲʝʢʪʘʤ ʘʚʪʦʨʩʢʦʛʦ ʧʨʘʚʘ - ʥʘʫʢʘ, 

ʢʫʣʴʪʫʨʘ, ʨʘʟʚʣʝʯʝʥʠʷ, ʪʦʚʘʨʥʳʤ ʟʥʘʢʘʤ - ʪʦʚʘʨʦʦʙʦʨʦʪ.  

ʅʘʩ ʞʝ ʠʥʪʝʨʝʩʫʝʪ ʧʘʪʝʥʪʥʦʝ ʧʨʘʚʦ, ʪʦ ʝʩʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʧʨʘʚʘ ʥʘ 

ʠʟʦʙʨʝʪʝʥʠʷ, ʧʦʣʝʟʥʳʝ ʤʦʜʝʣʠ ʠ ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʙʨʘʟʮʳ. 

ʆʜʠʥ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʚʦʧʨʦʩʦʚ ʧʘʪʝʥʪʥʦʛʦ ʧʨʘʚʘ - ʧʨʘʚʦʚʦʡ ʨʝʞʠʤ 

ʩʣʫʞʝʙʥʳʭ ʠʟʦʙʨʝʪʝʥʠʡ.  

ʉʦʛʣʘʩʥʦ ʩʪ. 1370 ɻʂ ʈʌ ʠʟʦʙʨʝʪʝʥʠʝ, ʧʦʣʝʟʥʘʷ ʤʦʜʝʣʴ ʠʣʠ 

ʧʨʦʤʳʰʣʝʥʥʳʡ ʦʙʨʘʟʝʮ, ʩʦʟʜʘʥʥʳʡ ʨʘʙʦʪʥʠʢʦʤ ʚ ʩʚʷʟʠ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʩʚʦʠʭ 

ʪʨʫʜʦʚʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ ʠʣʠ ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʜʘʥʠʷ ʨʘʙʦʪʦʜʘʪʝʣʷ, ʧʨʠʟʥʘʶʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʣʫʞʝʙʥʳʤ ʠʟʦʙʨʝʪʝʥʠʝʤ, ʩʣʫʞʝʙʥʦʡ ʧʦʣʝʟʥʦʡ ʤʦʜʝʣʴʶ ʠʣʠ 

ʩʣʫʞʝʙʥʳʤ ʧʨʦʤʳʰʣʝʥʥʳʤ ʦʙʨʘʟʮʦʤ. ʄʦʤʝʥʪʦʤ ʩʦʟʜʘʥʠʷ ʩʣʫʞʝʙʥʦʛʦ 

ʠʟʦʙʨʝʪʝʥʠʷ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʨʝʟʫʣʴʪʘʪ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪʥʠʢʘ ʦʙʨʝʪʘʝʪ ʩʣʝʜʫʶʱʠʝ ʢʘʯʝʩʪʚʘ ʦʙʲʝʢʪʘ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ: ʥʦʚʠʟʥʫ, ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʠʡ ʫʨʦʚʝʥʴ ʠ 

ʧʨʦʤʳʰʣʝʥʥʫʶ ʧʨʠʤʝʥʠʤʦʩʪʴ. ʌʘʢʪ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʠʟʦʙʨʝʪʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʘʥʠʝʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʛʨʘʞʜʘʥʩʢʠʭ ʧʨʘʚ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʧʨʘʚ ʥʘ ʩʣʫʞʝʙʥʦʝ ʠʟʦʙʨʝʪʝʥʠʝ.  ɸʚʪʦʨ ʠʟʦʙʨʝʪʝʥʠʷ ʦʙʷʟʘʥ 

ʫʚʝʜʦʤʠʪʴ ʨʘʙʦʪʦʜʘʪʝʣʷ ʦ ʩʦʟʜʘʥʥʦʤ ʩʣʫʞʝʙʥʦʤ ʠʟʦʙʨʝʪʝʥʠʠ ʠ ʫ ʨʘʙʦʪʦʜʘʪʝʣʷ 

ʚʦʟʥʠʢʘʝʪ ʧʨʘʚʦ ʥʘ ʧʦʣʫʯʝʥʠʝ ʧʘʪʝʥʪʘ ʥʘ ʫʢʘʟʘʥʥʦʝ ʠʟʦʙʨʝʪʝʥʠʝ. 

ʉʦʛʣʘʩʥʦ ʧ.4 ʩʪ 1370 ɻʂ ʈʌ ʨʘʙʦʪʦʜʘʪʝʣʴ ʚ ʪʝʯʝʥʠʝ ʯʝʪʳʨʝʭ ʤʝʩʷʮʝʚ ʩ 

ʜʘʪʳ ʫʚʝʜʦʤʣʝʥʠʷ ʝʛʦ ʨʘʙʦʪʥʠʢʦʤ ʦ ʩʣʫʞʝʙʥʦʤ ʠʟʦʙʨʝʪʝʥʠʠ ʤʦʞʝʪ ʧʦʜʘʪʴ 

ʟʘʷʚʢʫ ʥʘ ʚʳʜʘʯʫ ʧʘʪʝʥʪʘ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʦʨʛʘʥ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ. ɺ 

ʠʥʦʤ ʩʣʫʯʘʝ ʧʨʘʚʦ ʥʘ ʧʦʣʫʯʝʥʠʝ ʧʘʪʝʥʪʘ ʧʝʨʝʭʦʜʠʪ ʢ ʘʚʪʦʨʫ-ʨʘʙʦʪʥʠʢʫ. 

ʇʦʩʢʦʣʴʢʫ ʵʪʦ ʪʘʢ, ʪʦ, ʢʘʟʘʣʦʩʴ ʙʳ, ʜʦʣʞʥʳ ʚʦʟʥʠʢʘʪʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʢʦʥʬʣʠʢʪʳ (ʚʢʣʶʯʘʷ ʩʫʜʝʙʥʳʝ ʩʧʦʨʳ) ʤʝʞʜʫ ʘʚʪʦʨʘʤʠ-ʨʘʙʦʪʥʠʢʘʤʠ ʠ 

ʨʘʙʦʪʦʜʘʪʝʣʷʤʠ, ʢʘʩʘʶʱʠʝʩʷ ʩʣʫʞʝʙʥʳʭ ʠʟʦʙʨʝʪʝʥʠʡ. ʅʦ ʧʨʘʢʪʠʯʝʩʢʠ ʪʘʢʠʝ 

ʩʧʦʨʳ ʚʦʟʥʠʢʘʶʪ ʚ ʨʝʜʯʘʡʰʠʭ, ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʩʣʫʯʘʷʭ. ɺ ʦʩʪʘʣʴʥʦʤ ʚ ʵʪʦʡ 

ʩʬʝʨʝ ʘʙʩʦʣʶʪʥʘʷ ʪʠʰʠʥʘ ʠʟ-ʟʘ ʟʘʚʠʩʠʤʦʩʪʠ ʨʘʙʦʪʥʠʢʘ ʦʪ ʨʘʙʦʪʦʜʘʪʝʣʷ[2]. 

ʊʝʦʨʝʪʠʯʝʩʢʠ ʪʨʫʜʦʚʳʝ ʦʪʥʦʰʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʪʥʦʰʝʥʠʷʤʠ ʨʘʚʥʦʧʨʘʚʥʳʭ 

ʫʯʘʩʪʥʠʢʦʚ. ʆʥʠ ʩʭʦʜʥʳ ʩ ʛʨʘʞʜʘʥʩʢʠʤʠ ʧʨʘʚʦʦʪʥʦʰʝʥʠʷʤʠ ʠ ʜʦʛʦʚʦʨʘʤʠ. ʅʦ 

ʝʩʪʴ ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʪʣʠʯʠʷ. ʊʨʫʜʦʚʳʝ ʦʪʥʦʰʝʥʠʷ - ʚʩʝʛʜʘ ʜʣʷʱʠʝʩʷ 

ʦʪʥʦʰʝʥʠʷ. ʀʭ ʧʨʝʜʤʝʪʦʤ ʷʚʣʷʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʨʘʟʥʳʭ ʧʦʨʫʯʝʥʠʡ 

ʨʘʙʦʪʦʜʘʪʝʣʷ, ʨʘʟʥʳʭ ʚʠʜʦʚ ʨʘʙʦʪ. ʊʨʫʜʦʚʳʝ ʦʪʥʦʰʝʥʠʷ ʧʨʠʚʣʝʢʘʶʪ ʨʘʙʦʪʥʠʢʘ 

ʩʚʦʝʡ ʩʪʘʙʠʣʴʥʦʩʪʴʶ, ʧʦʩʪʦʷʥʩʪʚʦʤ, ʫʚʝʨʝʥʥʦʩʪʴʶ ʚ ʪʦʤ, ʯʪʦ ʥʝ ʪʦʣʴʢʦ ʚ ʵʪʦʤ 

ʤʝʩʷʮʝ, ʥʦ ʠ ʚ ʙʫʜʫʱʝʤ ʝʤʫ ʙʫʜʝʪ ʦʙʝʩʧʝʯʝʥʦ ʧʦʣʫʯʝʥʠʝ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ. 

ɽʱʝ ʙʦʣʴʰʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʨʘʙʦʪʥʠʢʘ ʦʪ ʨʘʙʦʪʦʜʘʪʝʣʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʚʷʟʠ ʩ 

ʪʝʤ, ʯʪʦ ʨʘʙʦʪʥʠʢ ʦʙʳʯʥʦ ʨʘʩʪʝʪ ʥʘ ʩʣʫʞʙʝ: ʦʥ ʧʦʣʫʯʘʝʪ ʧʦʚʳʰʝʥʠʷ ʠ ʚ 

ʜʦʣʞʥʦʩʪʠ, ʠ ʚ ʟʘʨʧʣʘʪʝ, ʘ ʧʨʠ ʣʶʙʦʡ ʩʤʝʥʝ ʤʝʩʪʘ ʨʘʙʦʪʳ ʧʨʠʭʦʜʠʪʩʷ ʥʘʯʠʥʘʪʴ 

ʚʩʝ ʩʥʘʯʘʣʘ. ʈʘʙʦʪʦʜʘʪʝʣʴ ʵʢʦʥʦʤʠʯʝʩʢʠ ʩʠʣʴʥʘʷ ʩʪʦʨʦʥʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʨʘʙʦʪʥʠʢʫ. ɺ ʛʨʘʞʜʘʥʩʢʦʤ ʧʨʘʚʝ ʪʘʢʠʝ ʩʣʫʯʘʠ ʚʩʪʨʝʯʘʶʪʩʷ. ʅʝʦʙʭʦʜʠʤ 
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ʤʝʭʘʥʠʟʤ ʙʘʣʘʥʩʠʨʦʚʢʠ ʜʘʥʥʳʭ ʦʪʥʦʰʝʥʠʡ. ʕʪʠʤ ʤʝʭʘʥʠʟʤʦʤ ʠ ʙʫʜʝʪ ʜʦʛʦʚʦʨ  

ʤʝʞʜʫ ʨʘʙʦʪʥʠʢʦʤ ʠ ʨʘʙʦʪʦʜʘʪʝʣʝʤ. 

ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʠʟ ʢʘʞʜʳʭ 10 ʧʘʪʝʥʪʦʚ ʥʘ 

ʠʟʦʙʨʝʪʝʥʠʷ, ʚʳʜʘʥʥʳʭ ʈʦʩʧʘʪʝʥʪʦʤ ʚ 2006 - 2010 ʛʛ. ʨʦʩʩʠʡʩʢʠʤ ʟʘʷʚʠʪʝʣʷʤ, 

ʪʦʣʴʢʦ ʯʝʪʳʨʝ ʙʳʣʠ ʚʳʜʘʥʳ ʬʠʟʠʯʝʩʢʠʤ ʣʠʮʘʤ (ʛʨʘʞʜʘʥʘʤ)[3]. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ 

60% ʪʘʢʠʭ ʧʘʪʝʥʪʦʚ ʚʳʜʘʚʘʣʦʩʴ ʶʨʠʜʠʯʝʩʢʠʤ ʣʠʮʘʤ. 

ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʟʘʱʠʪʳ ʘʚʪʦʨʘ ʠʟʦʙʨʝʪʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʘʚʦ ʥʘ 

ʧʦʣʫʯʝʥʠʝ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʈʘʟʤʝʨ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ, ʫʩʣʦʚʠʷ ʠ ʧʦʨʷʜʦʢ ʝʛʦ ʚʳʧʣʘʪʳ ʤʦʞʝʪ 

ʙʳʪʴ ʦʧʨʝʜʝʣʝʥ ʜʦʛʦʚʦʨʦʤ ʤʝʞʜʫ ʨʘʙʦʪʥʠʢʦʤ ʠ ʨʘʙʦʪʦʜʘʪʝʣʝʤ, ʘ ʚ ʩʣʫʯʘʝ 

ʩʧʦʨʘ ï ʩʫʜʦʤ, ʪʘʢ ʢʘʢ ʧʨʘʚʦ ʨʘʙʦʪʥʠʢʘ ʥʘ ʧʦʣʫʯʝʥʠʝ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ ʟʘ 

ʩʣʫʞʝʙʥʦʝ ʠʟʦʙʨʝʪʝʥʠʝ ʧʨʷʤʦ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʚ ʪʨʝʪʴʝʤ ʘʙʟʘʮʝ ʧ. 4 ʩʪ. 1370 ɻʂ 

ʈʌ. ɺʦʟʥʘʛʨʘʞʜʝʥʠʝ ʜʦʣʞʥʦ ʚʳʧʣʘʯʠʚʘʪʴʩʷ ʨʘʙʦʪʥʠʢʫ ʩʚʝʨʭ ʝʛʦ ʟʘʨʧʣʘʪʳ. 

ʅʘʢʦʥʝʮ, ʦʙʷʟʘʥʥʦʩʪʴ ʚʳʧʣʘʪʳ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ ʟʘ ʩʣʫʞʝʙʥʦʝ ʠʟʦʙʨʝʪʝʥʠʝ 

ʚʩʝʛʜʘ ʚʦʟʣʘʛʘʝʪʩʷ ʥʘ ʨʘʙʦʪʦʜʘʪʝʣʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʢʪʦ ʷʚʣʷʝʪʩʷ 

ʚʣʘʜʝʣʴʮʝʤ ʧʘʪʝʥʪʘ - ʩʘʤ ʨʘʙʦʪʦʜʘʪʝʣʴ ʠʣʠ ʠʥʦʝ ʣʠʮʦ, ʢʦʪʦʨʦʤʫ ʨʘʙʦʪʦʜʘʪʝʣʴ 

ʧʝʨʝʜʘʣ ʧʨʘʚʦ ʥʘ ʧʦʣʫʯʝʥʠʝ ʧʘʪʝʥʪʘ ʠʣʠ ʧʨʦʠʟʚʝʣ ʦʪʯʫʞʜʝʥʠʝ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦʛʦ ʧʘʪʝʥʪʥʦʛʦ ʧʨʘʚʘ. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʧʨʷʤʦ ʫʢʘʟʘʥʦ ʚ ʧ. 51 

ʇʦʩʪʘʥʦʚʣʝʥʠʷ ʧʣʝʥʫʤʦʚ ɺʝʨʭʦʚʥʦʛʦ ʉʫʜʘ ʠ ɺʳʩʰʝʛʦ ɸʨʙʠʪʨʘʞʥʦʛʦ ʉʫʜʘ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 26 ʤʘʨʪʘ 2009 N 5/29 çʆ ʥʝʢʦʪʦʨʳʭ ʚʦʧʨʦʩʘʭ, 

ʚʦʟʥʠʢʰʠʭ ʚ ʩʚʷʟʠ ʩ ʚʚʝʜʝʥʠʝʤ ʚ ʜʝʡʩʪʚʠʝ ʯʘʩʪʠ ʯʝʪʚʝʨʪʦʡ ɻʨʘʞʜʘʥʩʢʦʛʦ 

ʢʦʜʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè[4]. ʂʦʛʜʘ ʤʝʞʜʫ ʨʘʙʦʪʥʠʢʦʤ ʠ ʨʘʙʦʪʦʜʘʪʝʣʝʤ 

ʥʝ ʟʘʢʣʶʯʝʥ ʜʦʛʦʚʦʨ ʦ ʚʳʧʣʘʪʝ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ, ʪʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʨʘʟʤʝʨʘ 

ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ ʥʫʞʥʦ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʦʪ 

04.06.2014 ʛ ˉ 512 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʧʨʘʚʠʣ ʚʳʧʣʘʪʳ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ ʟʘ 

ʩʣʫʞʝʙʥʳʝ ʠʟʦʙʨʝʪʝʥʠʷ, ʩʣʫʞʝʙʥʳʝ ʧʦʣʝʟʥʳʝ ʤʦʜʝʣʠ, ʩʣʫʞʝʙʥʳʝ 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʙʨʘʟʮʳè.  

ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʚʦʧʨʦʩʦʚ ʧʨʘʚʦʚʦʡ ʦʭʨʘʥʳ ʠ ʟʘʱʠʪʳ ʧʨʘʚ ʥʘ ʨʝʟʫʣʴʪʘʪʳ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʫʜʘʤʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʢʦʥʢʨʝʪʥʳʡ ʧʨʠʤʝʨ ʩʫʜʝʙʥʦʡ ʧʨʘʢʪʠʢʠ. 

ɻʨʫʧʧʘ ʘʚʪʦʨʦʚ ʦʙʨʘʪʠʣʘʩʴ ʚ ʩʫʜ ʩ ʠʩʢʦʤ ʢ ʦʙʱʝʩʪʚʫ ʦ ʚʳʧʣʘʪʝ 

ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʟʦʙʨʝʪʝʥʠʷ, ʧʝʥʠ ʟʘ ʥʝʩʚʦʝʚʨʝʤʝʥʥʫʶ 

ʚʳʧʣʘʪʫ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ, ʚʦʟʤʝʱʝʥʠʠ ʨʘʩʭʦʜʦʚ ʥʘ ʦʧʣʘʪʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʦʰʣʠʥʳ. ʆʙʱʝʩʪʚʫ ʚʳʜʘʥ ʧʘʪʝʥʪ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ, ʦʥʦ ʚʥʝʜʨʝʥʦ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʧʨʦʜʦʣʞʘʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ, ʦʜʥʘʢʦ ʘʚʪʦʨʩʢʦʝ ʚʦʟʥʘʛʨʘʞʜʝʥʠʝ 

ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʟʦʙʨʝʪʝʥʠʷ ʩʚʦʝʚʨʝʤʝʥʥʦ ʥʝ ʚʳʧʣʘʯʝʥʦ. ʉʫʜ ʧʝʨʚʦʡ 

ʠʥʩʪʘʥʮʠʠ ʧʨʠʰʝʣ ʢ ʚʳʚʦʜʫ ʦ ʪʦʤ, ʯʪʦ ʜʝʡʩʪʚʫʶʱʝʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʥʝ 

ʩʦʜʝʨʞʠʪ ʥʦʨʤ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʭ ʧʨʝʢʨʘʱʝʥʠʝ ʚʳʧʣʘʪʳ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ 

ʘʚʪʦʨʘʤ ʠʟʦʙʨʝʪʝʥʠʷ ʚ ʩʚʷʟʠ ʩ ʜʦʩʨʦʯʥʳʤ ʧʨʝʢʨʘʱʝʥʠʝʤ ʜʝʡʩʪʚʠʷ ʧʘʪʝʥʪʘ. 

ʄʝʞʜʫ ʪʝʤ ʧʨʘʚʦ ʥʘ ʧʦʣʫʯʝʥʠʝ ʧʘʪʝʥʪʘ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ, ʧʦʣʝʟʥʫʶ ʤʦʜʝʣʴ ʠʣʠ 

ʧʨʦʤʳʰʣʝʥʥʳʡ ʦʙʨʘʟʝʮ, ʩʦʟʜʘʥʥʳʝ ʨʘʙʦʪʥʠʢʦʤ (ʘʚʪʦʨʦʤ) ʚ ʩʚʷʟʠ ʩ 

ʚʳʧʦʣʥʝʥʠʝʤ ʩʚʦʠʭ ʪʨʫʜʦʚʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ ʠʣʠ ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʜʘʥʠʷ 

ʨʘʙʦʪʦʜʘʪʝʣʷ (ʩʣʫʞʝʙʥʦʝ ʠʟʦʙʨʝʪʝʥʠʝ, ʩʣʫʞʝʙʥʘʷ ʧʦʣʝʟʥʘʷ ʤʦʜʝʣʴ, ʩʣʫʞʝʙʥʳʡ 

ʧʨʦʤʳʰʣʝʥʥʳʡ ʦʙʨʘʟʝʮ), ʧʨʠʥʘʜʣʝʞʠʪ ʨʘʙʦʪʦʜʘʪʝʣʶ, ʝʩʣʠ ʜʦʛʦʚʦʨʦʤ ʤʝʞʜʫ 
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ʥʠʤ ʠ ʨʘʙʦʪʥʠʢʦʤ (ʘʚʪʦʨʦʤ) ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʠʥʦʝ (ʧ. 2 ʩʪ. 8 ʇʘʪʝʥʪʥʦʛʦ 

ʟʘʢʦʥʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 23 ʩʝʥʪʷʙʨʷ 1992 ʛ. N 3517-1. ɺʦʟʨʘʞʘʷ 

ʧʨʦʪʠʚ ʟʘʷʚʣʝʥʥʳʭ ʠʩʢʦʚʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʦʪʚʝʪʯʠʢ ʫʢʘʟʘʣ, ʯʪʦ ʩ ʤʘʨʪʘ 2009 ʛ. 

ʦʙʱʝʩʪʚʦ ʥʝ ʠʩʧʦʣʴʟʫʝʪ ʠʟʦʙʨʝʪʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ 31 ʤʘʨʪʘ 2009 ʛ.ʜʝʡʩʪʚʠʝ 

ʧʘʪʝʥʪʘ ʧʨʝʢʨʘʱʝʥʦ. ɼʦʩʨʦʯʥʦʝ ʧʨʝʢʨʘʱʝʥʠʝ ʜʝʡʩʪʚʠʷ ʧʘʪʝʥʪʘ ʦʟʥʘʯʘʝʪ 

ʠʟʤʝʥʝʥʠʝ ʨʝʞʠʤʘ ʶʨʠʜʠʯʝʩʢʦʡ ʤʦʥʦʧʦʣʠʠ, ʚ ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʣʠʩʴ ʦʭʨʘʥʷʝʤʳʝ 

ʪʝʭʥʠʯʝʩʢʦʝ ʠʣʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʝ ʨʝʰʝʥʠʝ ʥʘ ʨʝʞʠʤ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʜʦʩʪʦʷʥʠʷ ʚ ʧʝʨʠʦʜ ʜʦ ʦʢʦʥʯʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʟʘʢʦʥʦʤ 

ʩʨʦʢʘ ʜʝʡʩʪʚʠʷ ʧʘʪʝʥʪʘ. (ʆʧʨʝʜʝʣʝʥʠʷ ʉʫʜʝʙʥʦʡ ʢʦʣʣʝʛʠʠ ʧʦ ʛʨʘʞʜʘʥʩʢʠʤ 

ʜʝʣʘʤ ɺʝʨʭʦʚʥʦʛʦ ʉʫʜʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 15 ʬʝʚʨʘʣʷ 2011 ʛ. N 46-ɺ10-

31, ʦʪ 17 ʤʘʷ 2011 ʛ. N 46-ɺ11-8)[5].  

ɺ ʠʪʦʛʝ ʠʩʢʦʚʦʝ ʟʘʷʚʣʝʥʠʝ ʙʳʣʦ ʫʜʦʚʣʝʪʚʦʨʝʥʦ, ʙʳʣʘ ʚʦʟʣʦʞʝʥʘ 

ʦʙʷʟʘʥʥʦʩʪʴ ʥʘ ʦʪʚʝʪʯʠʢʘ  ʧʦ ʚʳʧʣʘʪʝ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ  ʘʚʪʦʨʘʤ ʠʟʦʙʨʝʪʝʥʠʷ  ʚ 

ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ, ʚ ʪʦʤ ʯʠʩʣʝ  ʚʢʣʶʯʘʶʱʝʛʦ ʚʨʝʤʷ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ 

ʜʝʡʩʪʚʠʷ ʧʘʪʝʥʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʣʷ ʯʝʪʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʨʘʚʦʚʦʛʦ ʨʝʞʠʤʘ ʩʣʫʞʝʙʥʳʭ ʠʟʦʙʨʝʪʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʟʘʢʣʶʯʠʪʴ ʜʦʛʦʚʦʨ 

ʤʝʞʜʫ ʨʘʙʦʪʦʜʘʪʝʣʝʤ ʠ ʨʘʙʦʪʥʠʢʦʤ. ʇʨʠ ʟʘʢʣʶʯʝʥʠʠ ʜʦʛʦʚʦʨʘ ʩʪʦʨʦʥʘʤ 

ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʨʘʟʤʝʨ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ ʠ ʫʩʣʦʚʠʷ ʝʛʦ ʚʳʧʣʘʪʳ, 

ʫʩʣʦʚʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʣʠʯʥʳʭ ʥʝʠʤʫʱʝʩʪʚʝʥʥʳʭ ʧʨʘʚ ʠ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʧʨʘʚ 

ʥʘ ʩʣʫʞʝʙʥʦʝ ʠʟʦʙʨʝʪʝʥʠʝ. ʊʘʢʘʷ ʜʦʛʦʚʦʨʝʥʥʦʩʪʴ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʘʚʦʚʦʡ 

ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʩʥʠʞʘʝʪ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʧʦʨʦʚ ʧʨʠ ʚʳʧʣʘʪʝ ʘʚʪʦʨʩʢʦʛʦ 

ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ. 
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ʋɼʂ 623.562 

 

ʈɸɿʈɸɹʆʊʂɸ ʄɽʊʆɼʀʂʀ ʆʎɽʅʂʀ ʌʋɻɸʉʅʆʉʊʀ 

ɺɿʈʓɺʏɸʊʓʍ ɺɽʑɽʉʊɺ ʅɸ ʆʉʅʆɺɽ ʊʈʆʊʀʃɸ. 

 

ɺʘʥʜʳʰʝʚ ɸʨʪʸʤ ʄʘʢʩʠʤʦʚʠʯ; ʉʤʘʛʠʥ ʂʦʥʩʪʘʥʪʠʥ ɺʣʘʜʠʤʠʨʦʚʠʯ, 
ʘʩʧʠʨʘʥʪ, ɿʘʚʦʜʦʚʘ ʊʘʪʴʷʥʘ ɽʚʛʝʥʴʝʚʥʘ, ʠʥʞʝʥʝʨ (ʚʝʜʫʱʠʡ);  

ʢ.ʪ.ʥ. ʉʪʳʨʦʚ ɸʣʝʢʩʝʡ ɺʘʜʠʤʦʚʠʯ;   

ʜ.ʪ.ʥ. ʍʤʝʣʴʥʠʢʦʚ ɽʚʛʝʥʠʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

ʅʠʞʥʝʪʘʛʠʣʴʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ, ʬʠʣʠʘʣ ʋʨʘʣʴʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʧʝʨʚʦʛʦ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʠ ɹ. ʅ. ɽʣʴʮʠʥʘ,622031, ʈʦʩʩʠʷ, 

ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ, ʫʣ. ʂʨʘʩʥʦʛʚʘʨʜʝʡʩʢʘʷ, 59,ʪʝʣ. (343) 525-65-00 

ɺʘʥʜʳʰʝʚ ɸ. ʄ., e-mail wandishomg@gmail.ru 

ɿʘʚʦʜʦʚʘ ʊ. ɽ., e-mail  tanushka-zavodova@yandex.ru 

ʉʤʘʛʠʥ ʂ. ɺ., e-mail smaginkv@gmail.com 

ʉʪʳʨʦʚ ɸ. ɺ., e-mail styrov.aleksej@yandex.ru 

ʍʤʝʣʴʥʠʢʦʚ ɽ. ɸ., e-mail khmelnikov7@gmail.com 

ɸʜʨʝʩ ʜʣʷ ʢʦʨʨʝʩʧʦʥʜʝʥʮʠʠ: ʍʤʝʣʴʥʠʢʦʚ ɽʚʛʝʥʠʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ, 

ʅʠʞʥʝʪʘʛʠʣʴʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ, ʬʠʣʠʘʣ ʋʨʘʣʴʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʧʝʨʚʦʛʦ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʠ ɹ. ʅ. ɽʣʴʮʠʥʘ, 622031, ʈʦʩʩʠʷ, 

ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ, ʫʣ. ʂʨʘʩʥʦʛʚʘʨʜʝʡʩʢʘʷ, 59, 

ʪʝʣ. (343) 525-65-00 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʝʪʦʜʠʢ ʨʘʩʯʝʪʘ 

ʧʘʨʘʤʝʪʨʦʚ ʬʫʛʘʩʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʦʙʲʝʢʪʠʚʥʦ ʠ ʚ ʙʦʣʝʝ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʧʨʦʠʟʚʦʜʠʪʴ ʦʙʨʘʙʦʪʢʫ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʧʳʪʘʥʠʡ. ʇʨʦʙʣʝʤʘ ʩʦʟʜʘʥʠʷ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʬʫʛʘʩʥʦʩʪʠ ʚʟʨʳʚʯʘʪʳʭ 

mailto:zzdddzero@yandex.ru
mailto:yu.a.kozlova@mail.ru
mailto:wandishomg@gmail.ru
https://vk.com/write?email=tanushka-zavodova@yandex.ru
https://vk.com/write?email=smaginkv@gmail.com
https://vk.com/write?email=styrov.aleksej@yandex.ru
mailto:khmelnikov7@gmail.com
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ʚʝʱʝʩʪʚ, ʧʦʟʚʦʣʷʶʱʝʡ ʩ ʙʦʣʴʰʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ 

ʧʨʦʠʟʚʦʜʠʪʴ ʦʙʨʘʙʦʪʢʫ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʳʪʘʥʠʡ, ʥʦʩʠʪ ʘʢʪʫʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʚ 

ʩʚʷʟʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʠʩʧʳʪʘʥʠʡ. ʋʩʧʝʰʥʦʝ ʨʝʰʝʥʠʝ ʜʘʥʥʦʡ 

ʧʨʦʙʣʝʤʳ ʧʦʟʚʦʣʠʪ: 

- ʫʩʪʨʘʥʠʪʴ ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ ʩʫʱʝʩʪʚʫʶʱʝʡ ʤʝʪʦʜʠʢʠ, 

ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʡ ɻʆʉʊ ɺ 25801-83 ʠ ɻʆʉʊ ɺ 24868-81; 

- ʠʩʢʣʶʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʰʠʙʦʢ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ; 

- ʩʦʢʨʘʪʠʪʴ ʩʨʦʢʠ ʠʩʧʦʣʥʝʥʠʷ ʟʘʢʘʟʦʚ ʥʘ ʦʙʨʘʙʦʪʢʫ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʧʳʪʘʥʠʡ; 

- ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʩʪʦʷʥʥʦ ʧʦʚʳʰʘʶʱʠʝʩʷ ʪʨʝʙʦʚʘʥʠʷ ʟʘʢʘʟʯʠʢʘ ʧʦ 
ʢʘʯʝʩʪʚʫ ʠ ʫʨʦʚʥʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʠʟʜʝʣʠʡ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

 ʌʫʛʘʩʥʦʝ ʜʝʡʩʪʚʠʝ; ʤʘʢʩʠʤʘʣʴʥʦʝ ʠʟʙʳʪʦʯʥʦʝ ʜʘʚʣʝʥʠʝ; ʣʠʪʳʝ ʟʘʨʷʜʳ; 

ʧʦʜʩʪʠʣʘʶʱʘʷ ʧʦʚʝʨʭʥʦʩʪʴ; ANSYS AUTODYN. 

 

ʉʫʱʝʩʪʚʫʶʱʘʷ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʛʘʩʥʦʩʪʠ ʦʩʥʦʚʘʥʘ ʥʘ 

ʧʨʠʤʝʥʝʥʠʠ ɻʆʉʊ ɺ 25801-83 ʠ ɻʆʉʊ ɺ 24868-81. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʟʘʨʷʜʳ: 

¶ ʣʠʪʦʡ ʧʦʣʫʩʬʝʨʠʯʝʩʢʠʡ ʟʘʨʷʜ ʪʨʦʪʠʣʘ (ʊʅʊ) ʤʘʩʩʦʡ 6ʢʛ 

¶ ʣʠʪʦʡ ʩʬʝʨʠʯʝʩʢʠʡ ʟʘʨʷʜ ʩʤʝʩʠ ʪʨʦʪʠʣʘ ʩ ʛʝʢʩʦʛʝʥʦʤ (ʊɻ 50/50) 

ʤʘʩʩʦʡ 278ʛ 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ʨʝʛʠʩʪʨʘʮʠʠ 

ʜʘʚʣʝʥʠʷ ʚ ʬʫʥʢʮʠʠ ʚʨʝʤʝʥʠ ʩ ʧʦʤʦʱʴʶ ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʜʘʪʯʠʢʦʚ 

ʜʘʚʣʝʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʥʦʛʦʢʘʥʘʣʴʥʦʡ ʫʩʠʣʠʪʝʣʴʥʦ-ʨʝʛʠʩʪʨʠʨʫʶʱʝʡ 

ʘʧʧʘʨʘʪʫʨʳ. 

ʇʨʠʙʦʨʥʦʝ ʧʦʣʝ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʩʢʦʨʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʫʜʘʨʥʦʡ ʚʦʣʥʳ 

ʜʦʣʞʥʦ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʨʦʚʥʫʶ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʣʦʱʘʜʢʫ ʚ ʬʦʨʤʝ ʢʨʫʛʘ 

(ʢʚʘʜʨʘʪʘ, ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ ʪʨʝʙʫʝʤʳʭ ʨʘʟʤʝʨʦʚ), ʦʯʠʱʝʥʥʫʶ ʦʪ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʩʥʝʛʘ ʠ ʜʨʫʛʠʭ ʧʨʝʜʤʝʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʦʪʨʘʞʝʥʠʝ 

ʠʣʠ ʧʝʨʝʢʨʳʪʠʝ ʚʦʟʜʫʰʥʦʡ ʫʜʘʨʥʦʡ ʚʦʣʥʳ (ɺʋɺ). ʇʨʠ ʠʩʧʳʪʘʥʠʷʭ ʜʘʪʯʠʢʠ 

ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʥʘ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʛʣʠʥʘ. ʕʢʩʧʝʨʠʤʝʥʪʳ 

ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ ʤʠʥʫʩ 1,6 ϊʉ ʠ ʘʪʤʦʩʬʝʨʥʦʤ ʜʘʚʣʝʥʠʠ 
736 ʤʤ.ʨʪ.ʩʪ. 

ʈʘʟʤʝʨʳ ʧʨʠʙʦʨʥʦʛʦ ʧʦʣʷ ʜʦʣʞʥʳ ʙʳʪʴ ʥʝ ʤʝʥʝʝ ʫʜʚʦʝʥʥʦʡ ʚʝʣʠʯʠʥʳ, 

ʦʧʨʝʜʝʣʷʝʤʦʡ ʧʦ ʬʦʨʤʫʣʝ (1) 
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ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʧʨʠʙʦʨʥʦʛʦ ʧʦʣʷʶ 

1 - ɸʚʪʦʥʦʤʥʳʡ ʮʠʬʨʦʚʦʡ ʠʟʤʝʨʠʪʝʣʴ ʩʢʦʨʦʩʪʠ ʎʀʉ-5; 2 - ɿʘʨʷʜ ʚʟʨʳʚʯʘʪʦʛʦ 

ʚʝʱʝʩʪʚʘ 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʠʟʤʝʨʝʥʠʶ ʧʘʨʘʤʝʪʨʦʚ ɺʋɺ ʧʨʠ 

ʠʩʧʳʪʘʥʠʷʭ ʧʨʦʚʦʜʷʪ ʧʨʦʚʝʨʢʫ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠʙʦʨʦʚ ʠ ʜʘʪʯʠʢʦʚ, 

ʠʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʫ (2).[1] 
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ʂʦʵʬʬʠʮʠʝʥʪʳ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʘʨʷʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

ʂʦʵʬʬʠʮʠʝʥʪʳ, ʚʭʦʜʷʱʠʝ ʚ ʟʘʚʠʩʠʤʦʩʪʴ 1 ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʟʘʨʷʜʦʚ 

˭͊ͪΎ͒ 

ˤ  ʕ
A B C 

́˹́ 93 382 1274 

́˥ рлκрл 83,4 294,3 784,8 

ʇʝʨʝʜ ʧʨʦʚʝʜʝʥʠʝʤ ʦʩʥʦʚʥʦʡ ʩʝʨʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʦʚʦʜʷʪ ʧʨʦʚʝʨʢʫ 

ʢʦʨʨʝʢʪʥʦʩʪʠ ʧʦʢʘʟʘʥʠʡ ʧʨʠʙʦʨʦʚ ʎʀʉ-5 ʩʨʘʚʥʝʥʠʝʤ ʟʥʘʯʝʥʠʡ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʨʘʩʩʯʠʪʘʥʥʦʛʦ ʧʦ ʬʦʨʤʫʣʝ 1ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʩʧʳʪʘʥʠʷ 

ʵʪʘʣʦʥʥʦʛʦ ʟʘʨʷʜʘ. ʉʨʝʜʥʝʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʧʦ ʢʘʞʜʦʤʫ ʠʟ ʨʘʜʠʫʩʦʚ ʦʪ 

ʮʝʥʪʨʘ ʧʨʠʙʦʨʥʦʛʦ ʧʦʣʷ ʥʝ ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ ʨʘʩʯʝʪʥʳʭ ʚʝʣʠʯʠʥ ʙʦʣʝʝ ʯʝʤ 

ʥʘ 10 %. 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʨʘʩʯʝʪʦʚ ʧʦ ʬʦʨʤʫʣʝ 1 ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ 

ʨʝʟʫʣʴʪʘʪ ʧʦʣʫʯʘʝʪʩʷ ʯʘʱʝ ʚʩʝʛʦ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ, ʨʘʟʥʠʮʘ ʤʝʞʜʫ 

ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ ʧʦ ʧʨʠʙʦʨʘʤ ʠ ʨʘʩʯʝʪʫ ʧʨʝʚʳʰʘʝʪ 

10 %. ʉʦʚʧʘʜʝʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ  ʪʦʣʴʢʦ ʧʨʠ ʚʟʨʳʚʝ ʵʪʘʣʦʥʥʦʛʦ ʟʘʨʷʜʘ ʥʘ 

ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʠʧʘ  ʙʝʪʦʥʝ. 

ʅʘ ʦʩʥʦʚʝ ʦʧʳʪʥʳʭ ʜʘʥʥʳʭ ʧʦʣʫʯʝʥʥʳʭ ʄ. ɸ. ʉʘʜʦʚʩʢʠʤ ʜʣʷ 

ʩʬʝʨʠʯʝʩʢʦʡ ʫʜʘʨʥʦʡ ʚʦʣʥʳ ʧʨʠ ʚʟʨʳʚʝ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʛʦ ʟʘʨʷʜʘ ʚ 

ʙʝʟʛʨʘʥʠʯʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ [2]. ʇʦʣʫʯʝʥʳ ʵʤʧʠʨʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 2. 
 

ʊʘʙʣʠʮʘ 2 
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ʂʦʵʬʬʠʮʠʝʥʪʳ ʜʣʷ ʬʦʨʤʫʣʳ ʉʘʜʦʚʩʢʦʛʦ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʟʘʨʷʜʦʚ 

˭͊ͪΎ͒ 

ˤ  ʕ
A B C 

́˹́ 84 270 700 

́˥ рлκрл 85 300 800 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣʠ ʧʨʦʠʟʚʝʜʝʥʳ ʨʘʩʯʝʪʳ ʧʦ 

ʧʨʝʜʣʦʞʝʥʥʳʤ ʬʦʨʤʫʣʘʤ ʉʘʜʦʚʩʢʦʛʦ ʠ ʧʦ ʬʦʨʤʫʣʘʤ ʠʟ ʤʝʪʦʜʠʢʠ ʠʟʤʝʨʝʥʠʡ 

ʧʘʨʘʤʝʪʨʦʚ ɺʋɺ ʜʣʷ ʪʝʭ ʞʝ ʫʩʣʦʚʠʡ ʢʘʢ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ.  

ʇʨʝʜʣʦʞʝʥʥʳʝ ʬʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʚʣʠʷʥʠʝ 

ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʨʝʟʫʣʴʪʘʪ, ʧʦʵʪʦʤʫ ʨʘʩʯʝʪ ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʨʘʩʩʯʠʪʘʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʨʘʩʩʪʦʷʥʠʷʭ ʦʪ ʮʝʥʪʨʘ ʟʘʨʷʜʘ ʜʣʷ: 

¶ ʊʅʊ. ʇʦʛʨʝʰʥʦʩʪʴ ʤʝʞʜʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʠ 

ʨʘʩʯʝʪʦʤ ʧʦ ʬʦʨʤʫʣʝ ʙʝʟ ʫʯʝʪʘ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 3 ʤ 

ʩʦʩʪʘʚʣʷʝʪ 3,70 %, ʥʘ ʨʘʩʩʪʦʷʥʠʠ 7 ʤ ï 1,78 %. ʇʦʛʨʝʰʥʦʩʪʴ ʤʝʞʜʫ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʠ ʨʘʩʯʝʪʦʤ ʧʦ ʬʦʨʤʫʣʝ ʩ ʫʯʝʪʦʤ ʧʦʜʩʪʠʣʘʶʱʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 3 ʤ ʩʦʩʪʘʚʣʷʝʪ 1,35 %, ʥʘ ʨʘʩʩʪʦʷʥʠʠ 7 ʤ ï 1,37 %. 

¶ ʊɻ50/50. ʇʦʛʨʝʰʥʦʩʪʴ ʤʝʞʜʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʠ 

ʨʘʩʯʝʪʦʤ ʧʦ ʬʦʨʤʫʣʝ ʙʝʟ ʫʯʝʪʘ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1,8 ʤ 

ʩʦʩʪʘʚʣʷʝʪ 33,86 %. ʇʦʛʨʝʰʥʦʩʪʴ ʤʝʞʜʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʠ 

ʨʘʩʯʝʪʦʤ ʧʦ ʬʦʨʤʫʣʝ ʩ ʫʯʝʪʦʤ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1,8 ʤ 

ʩʦʩʪʘʚʣʷʝʪ 4,67 %. 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʢʨʠʚʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʚʟʨʳʚʘ ʜʣʷ ʟʘʨʷʜʘ ʊɻ 

50/50 ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. 

ʈʠʩʫʥʦʢ 2. ʂʨʠʚʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ  ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʮʝʥʪʨʘ ʟʘʨʷʜʘ ʜʣʷ ʊɻ50/50. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʠʷʥʠʷ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʨʝʟʫʣʴʪʘʪ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ ʧʨʠʚʦʜʠʪʩʷ  ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚʟʨʳʚʦʚ ʩ 

ʪʘʢʠʤʠ ʞʝ ʫʩʣʦʚʠʷʤʠ ʢʘʢ ʚ ʨʝʘʣʴʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ 
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ʧʨʦʚʦʜʠʪʩʷ ʩʨʝʜʩʪʚʘʤʠ ANSYS AUTODYN. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ  ʚ 2D ʦʩʝʩʠʤʤʝʪʨʠʯʥʦʡ ʧʦʩʪʘʥʦʚʢʝ. 

ʊʝʯʝʥʠʝ ʨʘʩʰʠʨʷʶʱʠʭʩʷ ʧʨʦʜʫʢʪʦʚ ʜʝʪʦʥʘʮʠʠ ʦʧʠʩʳʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʤʘʪʝʨʠʘʣʘ ʙʝʟ ʫʯʝʪʘ ʚʷʟʢʦʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʫʨʘʚʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ɼʞʦʥʘ-ʋʠʣʢʠʥʩʘ-ʃʠ. 

ɺʦʟʜʫʰʥʘʷ ʩʨʝʜʘ ʦʧʠʩʳʚʘʝʪʩʷ ʩʠʩʪʝʤʦʡ ʫʨʘʚʥʝʥʠʡ ʜʣʷ ʥʝʚʷʟʢʦʡ ʛʘʟʦʚʦʡ 

ʩʨʝʜʳ, ʟʘʤʢʥʫʪʦʡ ʫʨʘʚʥʝʥʠʝʤ ʩʦʩʪʦʷʥʠʷ ʠʜʝʘʣʴʥʦʛʦ ʛʘʟʘ. 

ɼʣʷ ʚʦʟʜʫʭʘ ʠ ɺɺ ʠʩʧʦʣʴʟʦʚʘʥʘ ʕʡʣʝʨʦʚʘ ʩʝʪʢʘ. ʇʦʜʩʪʠʣʘʶʱʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ ʚ ʃʘʛʨʘʥʞʝʚʦʡ ʩʝʪʢʝ. ʈʝʰʘʪʝʣʴ ʚʳʙʨʘʥ SPH. ɼʘʪʯʠʢʠ ʫʩʪʘʥʦʚʣʝʥʳ 

ʥʘ ʨʘʩʩʪʦʷʥʠʷʭ ʢʘʢ ʚ ʨʘʩʯʝʪʥʳʭ ʬʦʨʤʫʣʘʭ. ʇʦʩʣʝ ʢʘʞʜʦʛʦ ʨʘʩʯʝʪʘ ʤʝʥʷʝʪʩʷ 

ʤʘʪʝʨʠʘʣ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʯʝʪ ʚ ʪʦʡ ʞʝ ʩʝʪʢʝ ʩ 

ʪʝʤʠ ʞʝ ʫʩʣʦʚʠʷʤʠ. 

ɿʥʘʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʠʤʝʶʪ ʨʘʟʣʠʯʥʫʶ ʚʝʣʠʯʠʥʫ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʦʜʩʪʠʣʘʶʱʠʭ 

ʧʦʚʝʨʭʥʦʩʪʷʭ ʠ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʨʘʩʯʝʪʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦ ʬʦʨʤʫʣʘʤ ʉʘʜʦʚʩʢʦʛʦ ʥʘ 

ʚʝʣʠʯʠʥʫ ʥʝ ʙʦʣʝʝ 10%. 

ɻʨʘʬʠʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ ʜʣʷ ʚʟʨʳʚʘ 

ʟʘʨʷʜʘ ʊɻ50/50 ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʘʣʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3. 
ʈʠʩʫʥʦʢ 3.ɻʨʘʬʠʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ ʜʣʷ ʟʘʨʷʜʘ 

ʊɻ50/50 ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʘʣʴ 

 

ʇʨʠ ʚʥʝʩʝʥʠʠ ʧʦʧʨʘʚʦʢ ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 

ʤʝʪʦʜʠʢʫ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʭ ʯʠʩʣʦ ʤʦʞʝʪ ʩʦʢʨʘʪʠʪʴʩʷ ʥʘ 30%. 

ʀʩʩʣʝʜʫʝʤʘʷ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʛʘʩʥʦʩʪʠ ʟʘ ʩʯʝʪ ʚʥʝʩʝʥʠʷ 

ʧʦʧʨʘʚʦʢ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʦʚʦʜʠʤʳʭ ʠʩʧʳʪʘʥʠʡ, ʦʙʲʝʢʪʠʚʥʦ ʠ ʚ ʙʦʣʝʝ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʧʨʦʠʟʚʦʜʠʪʴ 

ʦʙʨʘʙʦʪʢʫ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʳʪʘʥʠʡ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʦʩʥʦʚʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʥʘ ʤʘʪʝʨʠʘʣʳ, ʧʦʣʫʯʝʥʠʝ 
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ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʉʣʝʜʫʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘ ʚʝʣʠʯʠʥʫ ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ 

ʧʦʜʩʪʠʣʘʶʱʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʧʨʠ ʚʟʨʳʚʝ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ. ʇʨʠ 

ʨʘʩʯʝʪʝ ʧʦ ʬʦʨʤʫʣʘʤ ʠʟ ɻʆʉʊʘ ʧʦʣʫʯʘʝʤʳʝ ʟʥʘʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ ʙʫʜʫʪ ʥʝ ʢʦʨʨʝʢʪʥʳ. ʉʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʩʯʝʪ ʧʦ 

ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʝʪʦʜʠʢʝ ʩ ʫʯʝʪʦʤ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʪʦʯʥʳʭ ʠ ʜʦʩʪʦʚʝʨʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 
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Abstract: This article discusses the research of methods of calculation of high-

capacity parameters depending on external conditions that allow objectively and in a 

shorter time to make processing of test results. The problem of creating a 

methodology for estimation high-capacity explosives, which allows a greater 

efficiency and reliability make processing of the test results, is relevant in connection 

with the increase in the number of tests. The successful solution of this problem will 

allow: 

- eliminate imperfections existing techniques regulated GOST 25801-83 and 
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GOST V 24868-81; 

- exclude the possibility of errors in data processing; 

- to reduce lead times for processing of test results; 

- meet constantly rising customer demands for quality and efficiency level of 

developed products. 

 

Key words: High-capacity action; maximum overpressure; alloy charges; the 

underlying surface; ANSYS AUTODYN. 
 

 

 

 

ʋɼʂ 335(100)  

 

ʈɸɿɺʀʊʀɽ ʉʆɺʈɽʄɽʅʅʓʍ ʉʈɽɼʉʊɺ ʇʆʈɸɾɽʅʀʗ ʀ ʀʍ 

ɺʃʀʗʅʀɽ ʅɸ ʊɸʂʊʀʂʋ ɼɽʁʉʊɺʀʁ ʇʆɼʈɸɿɼɽʃɽʅʀʁ 

 

ɻʠʣʝʚ  ɸʣʝʢʩʘʥʜʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ, ʢʫʨʩʘʥʪ ʪʨʝʪʴʝʛʦ ʢʫʨʩʘ, 

ʉʫʩʣʦʚ ɼʤʠʪʨʠʡ ɺʘʣʝʥʪʠʥʦʚʠʯ, ʢ.ʚ.ʥ., ʧʦʣʢʦʚʥʠʢ 

ʉʫʩʣʦʚ ɼ.ɺ. email sdv1968@yandex.ru 

ɸʜʨʝʩ ʜʣʷ ʢʦʨʨʝʩʧʦʥʜʝʥʮʠʠ : ʉʫʩʣʦʚ ɼʤʠʪʨʠʡ ɺʘʣʝʥʪʠʥʦʚʠʯ, 

ʅʦʚʦʩʠʙʠʨʩʢʦʝ ʚʳʩʰʝʝ ʚʦʝʥʥʦʝ ʢʦʤʘʥʜʥʦʝ ʫʯʠʣʠʱʝ, ʈʦʩʩʠʷ, 630117, ʛ. 

ʅʦʚʦʩʠʙʠʨʩʢ, ʫʣ. ʀʚʘʥʦʚʘ, 49, ʪʝʣ. (383)332-02-53, 332- 50-45. 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʚʦʝʡ ʩʪʘʪʴʝ ʘʚʪʦʨ ʨʘʩʩʢʘʟʳʚʘʝʪ ʦ ʪʝʥʜʝʥʮʠʷʭ ʨʘʟʚʠʪʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʧʦʨʘʞʝʥʠʷ ʠ ʠʭ ʚʣʠʷʥʠʠ ʥʘ ʪʘʢʪʠʢʫ ʜʝʡʩʪʚʠʡ 

ʦʙʱʝʚʦʡʩʢʦʚʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʘ ʪʘʢʞʝ ʦ ʧʨʝʠʤʫʱʝʩʪʚʘʭ ʠ ʥʝʜʦʩʪʘʪʢʘʭ 

ʥʝʢʦʪʦʨʳʭ ʩʨʝʜʩʪʚ ʧʦʨʘʞʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʩʪʝʤʳ ʦʨʫʞʠʷ, ʇʊʋʈ, ʩʠʩʪʝʤʘ ʥʘʚʝʜʝʥʠʷ. 

ɺʚʝʜʝʥʠʝ. ʅʘʨʷʜʫ ʩ ʦʛʨʦʤʥʳʤʠ ʜʦʩʪʠʞʝʥʠʷʤʠ ʚʦ ʚʩʝʭ ʦʙʣʘʩʪʷʭ 

ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢ ʢʦʥʮʫ ʍʍ - ʥʘʯʘʣʫ XXI ʚʝʢʘ ʦʙʦʩʪʨʠʣʠʩʴ 

ʥʘʟʨʝʚʰʠʝ ʚ ʤʠʨʝ ʛʣʦʙʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ: ʠʩʪʦʱʝʥʠʝ ʟʘʧʘʩʦʚ ʧʦʣʝʟʥʳʭ  

ʠʩʢʦʧʘʝʤʳʭ, ʪʦʧʣʠʚʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ; ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʠ ʧʨʠʨʦʜʥʳʝ ʢʘʪʘʩʪʨʦʬʳ. ʉʪʦʷʱʠʝ ʧʝʨʝʜ ʮʠʚʠʣʠʟʘʮʠʝʡ ʧʨʦʙʣʝʤʳ ʜʘʣʝʢʦ ʥʝ 

ʚʩʝʛʜʘ ʨʝʰʘʣʠʩʴ ʠ ʨʝʰʘʶʪʩʷ ʟʘ ʩʪʦʣʦʤ ʧʝʨʝʛʦʚʦʨʦʚ. ɺʦʦʨʫʞʝʥʥʘʷ ʙʦʨʴʙʘ ʧʦ-

ʧʨʝʞʥʝʤʫ ʦʩʪʘʝʪʩʷ ʦʩʥʦʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʨʝʰʝʥʠʷ ʩʧʦʨʥʳʭ ʚʦʧʨʦʩʦʚ ʤʝʞʜʫ 

ʛʦʩʫʜʘʨʩʪʚʘʤʠ. ʇʦʣʠʪʠʯʝʩʢʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʨʷʜʘ ʩʪʨʘʥ ʧʨʠʙʝʛʘʝʪ ʢ 

ʚʦʦʨʫʞʝʥʥʦʤʫ ʥʘʩʠʣʠʶ ʜʘʞʝ ʙʝʟ ʧʦʧʳʪʦʢ ʤʠʨʥʦʛʦ ʫʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʧʦʨʥʳʭ 

ʚʦʧʨʦʩʦʚ. ɺ ʵʪʠʭ ʩʪʨʘʥʘʭ ʫʞʝ ʧʦʣʥʳʤ ʭʦʜʦʤ ʬʦʨʤʠʨʫʝʪʩʷ ʥʦʚʘʷ ʤʘʪʝʨʠʘʣʴʥʦ-

ʪʝʭʥʠʯʝʩʢʘʷ ʙʘʟʘ ʜʣʷ ʚʝʜʝʥʠʷ ʚʦʡʥʳ ʚ ʥʦʚʦʤ ʪʳʩʷʯʝʣʝʪʠʠ, ʦʩʥʦʚʫ ʢʦʪʦʨʦʡ 

ʩʦʩʪʘʚʣʷʶʪ ʥʘʫʢʦʝʤʢʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʩʠʩʪʝʤʳ. ʆʛʨʦʤʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ ʚʠʜʦʚ ʦʨʫʞʠʷ ʠ ʩʠʩʪʝʤ ʚʦʦʨʫʞʝʥʠʡ, 

ʩʧʦʩʦʙʥʳʭ ʧʦʣʥʦʩʪʴʶ ʠʟʤʝʥʠʪʴ ʭʘʨʘʢʪʝʨ ʚʝʜʝʥʠʷ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ [1]. ɺ ʵʪʦʤ 
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ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʫʯʝʪʘ ʫʢʘʟʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʪʘʢʪʠʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡ ʯʘʩʪʝʡ ʠ ʧʦʜʨʘʟʜʝʣʝʥʠʡ. 

ʊʝʦʨʠʷ. ʅʘ ʚʦʦʨʫʞʝʥʠʝ ʚʝʜʫʱʠʭ ʩʪʨʘʥ ʤʠʨʘ ʫʞʝ ʧʦʩʪʫʧʘʶʪ ʥʦʚʝʡʰʠʝ 

ʚʠʜʳ ʩʠʩʪʝʤ ʦʨʫʞʠʷ, ʛʣʘʚʥʳʤ ʦʪʣʠʯʠʪʝʣʴʥʳʤ ʧʨʠʟʥʘʢʦʤ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ 

ʨʝʘʣʠʟʦʚʘʥʥʳʡ ʧʨʠʥʮʠʧ çʚʳʩʪʨʝʣ ï ʧʦʨʘʞʝʥʠʝè. 

ʅʘʠʙʦʣʝʝ ʦʙʱʠʤʠ ʯʝʨʪʘʤʠ ʨʘʟʚʠʪʠʷ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʦʨʫʞʠʷ ʷʚʣʷʶʪʩʷ:  

ʫʚʝʣʠʯʝʥʠʝ ʜʘʣʴʥʦʩʪʠ ʩʪʨʝʣʴʙʳ;  

ʰʠʨʦʢʘʷ ʫʥʠʬʠʢʘʮʠʷ ʦʨʫʞʠʷ; 

ʠʩʢʣʶʯʝʥʠʝ ʯʝʣʦʚʝʢʘ ʠʟ ʧʨʦʮʝʩʩʘ çʨʘʟʚʝʜʢʘ -  ʮʝʣʝʫʢʘʟʘʥʠʝ -  

ʧʦʨʘʞʝʥʠʝè; 

ʫʚʝʣʠʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʨʘʞʝʥʠʷ ʟʘ ʩʯʝʪ ʚʳʩʦʢʦʪʦʯʥʦʡ ʥʘʚʠʛʘʮʠʠ ʠ 

ʧʦʚʳʰʝʥʠʷ ʤʦʛʫʱʝʩʪʚʘ ʚʟʨʳʚʯʘʪʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘ ʛʦʣʦʚʥʦʡ ʯʘʩʪʠ. 

ʉ ʧʦʷʚʣʝʥʠʝʤ ʥʘ ʧʦʣʝ ʙʦʷ ʙʨʦʥʠʨʦʚʘʥʥʳʭ ʤʘʰʠʥ (ʪʘʥʢʠ, ɹʄʇ, ɹʊʈ) 

ʧʝʨʝʜ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ, ʚʝʜʫʱʠʤʠ ʙʦʡ, ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʙʦʨʴʙʳ ʩ 

ʥʠʤʠ, ʵʪʦ ʜʘʣʦ ʪʦʣʯʦʢ ʢ ʨʘʟʚʠʪʠʶ ʧʨʦʪʠʚʦʪʘʥʢʦʚʳʭ ʩʨʝʜʩʪʚ, ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ 

ʷʚʣʷʝʪʩʷ ʇʊʋʈ [2]. 

ʇʝʨʚʳʝ ʇʊʋʈ (çʈʦʪʝʥʢʵʧʴʭʝʥè ῐ çʂʨʘʩʥʘʷ ʰʘʧʦʯʢʘè) ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ 

ʚ 1944 ῐ 1945 ʛʛ. ʚ ʥʘʮʠʩʪʩʢʦʡ ɻʝʨʤʘʥʠʠ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ ʩʦʟʜʘʥʠʷ çʦʨʫʞʠʷ 

ʚʦʟʤʝʟʜʠʷè. ʉʚʠʜʝʪʝʣʴʩʪʚ ʙʦʝʚʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʵʪʠʭ ʇʊʋʈ ʥʝʪ. ɺ 1944 ʛ. ʙʳʣʠ 

ʥʝʤʮʘʤʠ ʙʳʣʠ ʠʩʧʳʪʘʥʳ ʧʷʪʴ ʨʘʢʝʪ ʧʦ ʪʨʦʬʝʡʥʦʤʫ ʊ-34 ʯʝʪʳʨʝ ʨʘʢʝʪʳ 

ʦʧʝʨʘʪʦʨ ʥʝ ʩʤʦʛ ʥʘʚʝʩʪʠ ʥʘ ʮʝʣʴ, ʘ ʧʷʪʦʡ ʨʘʢʝʪʦʡ ʪʘʥʢ ʙʳʣ ʧʦʨʘʞʝʥ. ʇʦʩʣʝ 

ʠʩʧʳʪʘʥʠʡ ʥʘ ʟʘʚʦʜʝ BMW ʙʳʣʦ ʥʘʣʘʞʝʥʦ ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʥʦ 

ʩʣʫʯʘʝʚ ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʛʦ ʇʊʋʈ ʚ ʙʦʶ ʥʝ ʟʘʬʠʢʩʠʨʦʚʘʥʦ. 

ɺ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʇʊʋʈ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʧʦʢʦʣʝʥʠʷ, ʛʨʘʜʘʮʠʷ 

ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʦʪ ʩʧʦʩʦʙʦʚ ʥʘʚʝʜʝʥʠʷ ʨʘʢʝʪʳ ʚ ʮʝʣʴ. 

ɺʧʝʨʚʳʝ ʇʊʋʈ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ (SS-10 ʧʨʦʠʟʚʦʜʩʪʚʘ ʌʨʘʥʮʠʠ) ʙʳʣʠ 

ʧʨʠʤʝʥʝʥʳ ʚ ʙʦʝʚʳʭ ʫʩʣʦʚʠʷʭ ʀʟʨʘʠʣʝʤ ʚ ʚʦʡʥʝ ʧʨʦʪʠʚ ɽʛʠʧʪʘ ʚ 1956 ʛ. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʤʘʩʩʦʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʇʊʋʈ çʄʘʣʶʪʢʘè (ʧʨʦʠʟʚʦʜʩʪʚʘ ʉʉʉʈ) 

ɽʛʠʧʪʦʤ ʚ ʚʦʡʥʝ ʧʨʦʪʠʚ ʀʟʨʘʠʣʷ ʚ 1967 ʛ. ʧʨʠʚʝʣʦ ʢ ʥʝʦʞʠʜʘʥʥʦ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʧʦʪʝʨʷʤ ʠʟʨʘʠʣʴʩʢʠʭ ʪʘʥʢʦʚ (ʦʢʦʣʦ 300) ʠ ʚʳʟʚʘʣʦ ʧʦʚʳʰʝʥʥʳʡ ʠʥʪʝʨʝʩ ʢ 

ʜʘʥʥʦʤʫ ʚʠʜʫ ʦʨʫʞʠʷ. 

ʇʊʋʈ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʠʤʝʣʠ ʨʫʯʥʫʶ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ, ʧʨʠ 

ʢʦʪʦʨʦʡ ʥʘʚʦʜʯʠʢ ʩ ʧʦʤʦʱʴʶ ʧʨʠʮʝʣʘ ʜʦʣʞʝʥ ʩʣʝʜʠʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʟʘ 

ʨʘʢʝʪʦʡ ʠ ʮʝʣʴʶ, ʚʨʫʯʥʫʶ ʚʳʨʘʙʘʪʳʚʘʪʴ ʢʦʤʘʥʜʳ ʫʧʨʘʚʣʝʥʠʷ, ʧʝʨʝʜʘʚʘʝʤʳʝ 

ʨʘʢʝʪʝ ʧʦ ʧʨʦʚʦʜʘʤ. ɻʣʘʚʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ʵʪʦʡ ʩʠʩʪʝʤʳ ï ʪʨʝʙʦʚʘʥʠʝ ʙʦʣʴʰʦʛʦ 

ʦʧʳʪʘ ʠ ʥʘʪʨʝʥʠʨʦʚʘʥʥʦʩʪʠ ʥʘʚʦʜʯʠʢʦʚ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʫʚʝʣʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ 

ʨʘʢʝʪʳ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ ʠʟʨʘʠʣʴʩʢʠʝ ʪʘʥʢʠʩʪʳ ʠ ʧʝʭʦʪʘ ʘʢʪʠʚʥʦ ʦʙʩʪʨʝʣʠʚʘʣʠ ʠʟ 

ʧʫʣʝʤʝʪʦʚ ʤʝʩʪʦ ʧʫʩʢʘ ʇʊʋʈ, ʚ ʩʣʫʯʘʝ ʨʘʥʝʥʠʷ ʠʣʠ ʩʤʝʨʪʠ ʦʧʝʨʘʪʦʨʘ 

ʥʝʫʧʨʘʚʣʷʝʤʘʷ ʨʘʢʝʪʘ ʫʪʳʢʘʣʘʩʴ ʚ ʟʝʤʣʶ ʠʣʠ ʫʭʦʜʠʣʘ ʚ ʥʝʙʦ. 

ʇʊʋʈ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ ʠʤʝʶʪ ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ 

ʥʘʚʝʜʝʥʠʷ ʩ ʧʦʤʦʱʴʶ, ʢʦʪʦʨʦʡ ʥʘʚʦʜʯʠʢ ʯʝʨʝʟ ʦʧʪʠʯʝʩʢʠʡ ʧʨʠʮʝʣ ʩʣʝʜʠʪ 

ʪʦʣʴʢʦ ʟʘ ʮʝʣʴʶ, ʘ ʩʣʝʞʝʥʠʝ ʟʘ ʨʘʢʝʪʦʡ ʠ ʚʳʨʘʙʦʪʢʘ ʢʦʤʘʥʜ ʫʧʨʘʚʣʝʥʠʷ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʘʟʝʤʥʦʡ ʘʧʧʘʨʘʪʫʨʦʡ. ʉʚʷʟʴ ʩ ʨʘʢʝʪʦʡ 
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ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʧʨʦʚʦʜʘʤ, ʧʦ ʢʘʥʘʣʫ ʨʘʜʠʦʩʚʷʟʠ ʠʣʠ ʧʦ ʣʫʯʫ ʣʘʟʝʨʘ. ʏʪʦ 

ʧʦʟʚʦʣʠʣʦ ʨʘʟʤʝʱʘʪʴ ʇʊʋʈ ʥʘ ʚʦʟʜʫʰʥʳʭ ʥʦʩʠʪʝʣʷʭ. ʂ ʇʊʋʈ ʚʪʦʨʦʛʦ 

ʧʦʢʦʣʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʇʊʋʈ çʄʝʪʠʩè, çʌʘʛʦʪè, çʂʦʨʥʝʪè, M47 Dragon, TOW, 

Milan.  

ʇʦʷʚʣʝʥʠʝ ʇʊʋʈ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ ʚʳʥʫʜʠʣʦ ʚʥʦʩʠʪʴ 

ʠʟʤʝʥʝʥʠʝ ʚ ʪʘʢʪʠʢʫ ʧʨʠʤʝʥʝʥʠʷ ʙʨʦʥʝʪʘʥʢʦʚʦʡ ʪʝʭʥʠʢʠ, ʧʨʘʚʜʘ ʵʪʦ ʥʝ ʥʘʰʣʦ 

ʦʪʥʦʰʝʥʠʷ ʚ ʫʩʪʘʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʦʩʪʨʦ ʚʩʪʘʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʟʘʱʠʪʳ ʙʨʦʥʝʪʝʭʥʠʢʠ ʥʘ 

ʧʦʣʝ ʙʦʷ, ʢʦʪʦʨʘʷ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʦ ʩʣʝʜʫʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: 

ʩʦʟʜʘʥʠʝ ʛʨʫʧʧ ʪʘʥʢʦʚ, ʢʦʪʦʨʳʝ ʜʝʡʩʪʚʫʶʪ ʚʥʝ ʟʦʥ ʧʨʠʤʝʥʝʥʠʷ ʇʊʋʈ 

(ʜʠʩʪʘʥʮʠʨʦʚʘʥʠʝ); 

ʢʦʤʧʣʝʢʩʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʟʘʱʠʪʥʳʭ ʩʚʦʡʩʪʚ ʪʘʥʢʦʚ ʠ ɹʄʇ ʠ ʟʘʱʠʪʥʳʭ 

ʜʝʡʩʪʚʠʡ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʜʝʡʩʪʚʠʷ ʙʨʦʥʝʪʘʥʢʦʚʦʡ ʪʝʭʥʠʢʠ; 

ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦʝ ʫʥʠʯʪʦʞʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʜʣʷ ʪʘʥʢʦʚ 

ʦʙʲʝʢʪʦʚ ʧʨʦʪʠʚʥʠʢʘ. 

ʅʦ ʩʧʠʩʳʚʘʪʴ ʇʊʋʈ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ ʝʱʝ ʨʘʥʦ, ʪʘʢ ʧʨʦʚʦʜʠʤʘʷ ɺʉ 

ʀʟʨʘʠʣʷ ʦʧʝʨʘʮʠʷ çʃʠʪʦʡ ʩʚʠʥʝʮè ʧʦʢʘʟʘʣʘ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʇʊʋʈ çʂʦʨʥʝʪè 

ʧʘʣʝʩʪʠʥʩʢʠʤʠ ʙʦʝʚʠʢʘʤʠ ʧʨʠʚʝʣʦ ʢ ʚʳʚʦʜʫ ʠʟ ʩʪʨʦʷ ʙʦʣʴʰʝʡ ʧʦʣʦʚʠʥʳ 

ʪʘʥʢʦʚ çʄʝʨʢʘʚʘè, ʢʦʪʦʨʳʝ ʩʯʠʪʘʶʪʩʷ ʩʘʤʳʤʠ ʟʘʱʠʱʝʥʥʳʤʠ ʪʘʥʢʘʤʠ ʚ ʤʠʨʝ 

[3]. 

ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʇʊʋʈ ʩʚʷʟʘʥʳ ʩ ʧʝʨʝʭʦʜʦʤ ʢ ʩʠʩʪʝʤʘʤ 

çʚʳʩʪʨʝʣʠʣ ð ʟʘʙʳʣè, ʧʦʚʳʰʝʥʠʶ ʧʦʤʝʭʦʟʘʱʠʱʝʥʥʦʩʪʠ ʢʘʥʘʣʘ ʫʧʨʘʚʣʝʥʠʷ, 

ʧʦʨʘʞʝʥʠʶ ʙʨʦʥʝʪʝʭʥʠʢʠ ʚ ʥʘʠʤʝʥʝʝ ʟʘʱʠʱʝʥʥʳʝ ʯʘʩʪʠ (ʪʦʥʢʘʷ ʚʝʨʭʥʷʷ 

ʙʨʦʥʷ), ʫʩʪʘʥʦʚʢʠ ʪʘʥʜʝʤʥʳʭ ɹʏ (ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʡ ʟʘʱʠʪʳ), 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʰʘʩʩʠ ʩ ʧʫʩʢʦʚʦʡ ʫʩʪʘʥʦʚʢʦʡ ʥʘ ʤʘʯʪʝ ʚʩʝ ʵʪʦ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʇʊʋʈ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ. 

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦ ʨʘʙʦʪʘʭ ʧʦ ʇʊʋʈ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ 

ʦʪʢʨʳʪʦʡ  ʠʥʬʦʨʤʘʮʠʠ ʥʝʪ. ɸ ʚ ʉʐɸ ʜʘʥʥʳʡ ʇʊʋʈ ʫʞʝ ʨʘʟʨʘʙʦʪʘʥ ʠ ʧʨʠʥʷʪ 

ʥʘ ʚʦʦʨʫʞʝʥʠʝ ʵʪʦ FGM-148 ɼʞʘʚʝʣʠʥ (ɼʨʦʪʠʢ) [4]. 

ʆʥ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʫʥʠʯʪʦʞʝʥʠʷ ʙʨʦʥʝʪʝʭʥʠʢʠ, ʟʘʱʠʱʸʥʥʳʭ ʦʙʲʝʢʪʦʚ 

(ʪʠʧʘ ʙʫʥʢʝʨ, ɼʆʊ, ɼɿʆʊ) ʠ ʥʠʟʢʦʣʝʪʷʱʠʭ ʤʘʣʦ ʩʢʦʨʦʩʪʥʳʭ ʮʝʣʝʡ (ʚʝʨʪʦʣʸʪʦʚ, 

ɹʇʃɸ). ʗʚʣʷʝʪʩʷ ʧʝʨʚʳʤ ʩʝʨʠʡʥʳʤ ʇʊʈʂ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ. ʇʨʠʥʷʪ ʥʘ 

ʚʦʦʨʫʞʝʥʠʝ ɸʨʤʠʠ ʉʐɸ ʚ 1996 ʛʦʜʫ. ʋʩʧʝʰʥʦ ʧʨʠʤʝʥʷʣʩʷ ʚ ʀʨʘʢʝ. 

ʇʦʩʪʘʚʣʷʝʪʩʷ ʥʘ ʵʢʩʧʦʨʪ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʢʦʤʧʣʝʢʩʘ: 

ʥʘʚʝʜʝʥʠʝ ʨʘʢʝʪʳ ʚʦʟʤʦʞʥʦ ʚ ʩʣʦʞʥʳʭ ʤʝʪʝʦʫʩʣʦʚʠʷʭ, ʧʨʠ ʧʦʚʳʰʝʥʥʦʡ 

ʟʘʜʳʤʣʝʥʥʦʩʪʠ ʠ ʚ ʪʸʤʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʛʨʦʤʥʦʝ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʝʨʝʜ ʪʝʤʠ ʢʦʤʧʣʝʢʩʘʤʠ 2-ʛʦ ʧʦʢʦʣʝʥʠʷ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʥʝ 

ʚʭʦʜʠʪ ʪʝʧʣʦʚʠʟʠʦʥʥʳʡ ʧʨʠʮʝʣ; 

ʩʠʩʪʝʤʘ ʥʘʚʝʜʝʥʠʷ ʨʘʢʝʪʳ ʠʩʢʣʶʯʘʝʪ ʣʶʙʫʶ ʘʢʪʠʚʥʫʶ ʧʦʜʩʚʝʪʢʫ ʮʝʣʠ, 

ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʨʘʙʘʪʳʚʘʥʠʶ ʉʇɿ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʧʦʩʪʘʥʦʚʢʦʡ 

ʜʳʤʦʚʦʡ ʟʘʚʝʩʳ; 
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ʧʦʨʘʞʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʥʘʠʤʝʥʝʝ ʟʘʱʠʱʝʥʥʫʶ ʯʘʩʪʴ ʪʘʥʢʘ ð ʢʨʳʰʫ, 

ʧʨʠ ʵʪʦʤ ʦʩʪʘʪʦʯʥʘʷ ʩʪʨʫʷ ʙʣʘʛʦʜʘʨʷ ʢʘʣʠʙʨʫ ɹʏ ʙʫʜʝʪ ʠʤʝʪʴ ʤʦʱʥʦʝ 

ʟʘʙʨʦʥʝʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ; 

ʨʘʢʝʪʘ ʧʦʣʥʦʩʪʴʶ ʠʤʤʫʥʥʘ ʢ ʩʫʱʝʩʪʚʫʶʱʠʤ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʢʦʤʧʣʝʢʩʘʤ ʘʢʪʠʚʥʦʡ ʟʘʱʠʪʳ, ʥʝ ʢʦʥʪʨʦʣʠʨʫʶʱʠʤ ʚʝʨʭʥʶʶ ʧʦʣʫʩʬʝʨʫ ɹʊʊ; 

ʨʘʢʝʪʝ ʥʝʚʦʟʤʦʞʥʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʦʚʘʪʴ ʣʶʙʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʦʧʪʠʢʦ-

ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʦʜʘʚʣʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʝʝ ʩʠʩʪʝʤʘ ʥʘʚʝʜʝʥʠʷ ʚʦʦʙʱʝ ʥʝ 

ʧʨʠʥʠʤʘʝʪ ʤʦʜʫʣʠʨʦʚʘʥʥʳʡ ʩʠʛʥʘʣ, ʥʦ ʥʘʚʦʜʠʪʩʷ ʥʘ ʠʩʪʦʯʥʠʢ ʀʂ-ʠʟʣʫʯʝʥʠʷ 

ʜʘʣʴʥʝʡ ʯʘʩʪʠ ʩʧʝʢʪʨʘ (ʪ. ʦ., ʩʠʣʴʥʦ ʥʘʛʨʝʚʘʶʱʠʝʩʷ ʉʆʕʇ ʷʚʣʷʶʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʧʦʚʳʰʝʥʠʷ ʪʝʧʣʦʢʦʥʪʨʘʩʪʥʦʩʪʠ ʮʝʣʠ). 

ʅʝʜʦʩʪʘʪʢʠ ʢʦʤʧʣʝʢʩʘ: 

ʢʦʤʧʣʝʢʩ ʤʦʞʝʪ ʚʝʩʪʠ ʦʛʦʥʴ ʪʦʣʴʢʦ ʧʦ ʮʝʣʷʤ ʚ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ, ʯʪʦ 

ʩʪʘʚʠʪ ʧʦʜ ʩʦʤʥʝʥʠʝ ʝʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʝʨʝʜ ʇʊʈʂ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ (ʄʝʪʠʩ-

ʄ, ʂʦʨʥʝʪ) ʥʘ ʜʠʩʪʘʥʮʠʷʭ ʙʦʣʴʰʝ 1000 ʤʝʪʨʦʚ. ʅʘ ʜʠʩʪʘʥʮʠʷʭ ʜʦ 600 ʤʝʪʨʦʚ 

ʚʦʟʥʠʢʘʝʪ ʧʦʭʦʞʘʷ ʧʨʦʙʣʝʤʘ ð ʨʘʮʠʦʥʘʣʴʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʝʝ ʣʸʛʢʠʝ ʠ 

ʜʝʰʸʚʳʝ ʨʫʯʥʳʝ ʛʨʘʥʘʪʦʤʝʪʳ;  

ʦʧʝʨʘʪʦʨ ʢʦʤʧʣʝʢʩʘ ʥʝ ʠʤʝʝʪ ʥʠʢʘʢʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʜʢʦʨʨʝʢʪʠʨʦʚʘʪʴ 

ʧʦʣʸʪ ʨʘʢʝʪʳ ʧʦʩʣʝ ʧʫʩʢʘ (ʢʦʛʜʘ ʮʝʣʴ ʧʣʦʭʦ ʢʦʥʪʨʘʩʪʠʨʫʝʪ ʩ ʤʝʩʪʥʦʩʪʴʶ ʨʘʢʝʪʘ 

ʤʦʞʝʪ ʩʙʠʪʴʩʷ). 

ʩʪʦʠʤʦʩʪʴ ʦʜʥʦʡ ʨʘʢʝʪʳ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ $80 000, ʩʪʦʠʤʦʩʪʴ ʧʫʩʢʦʚʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ð ʦʢʦʣʦ $125 000, ʯʪʦ ʧʨʠʤʝʨʥʦ ʚʜʚʦʝ ʜʦʨʦʞʝ ʩʪʦʠʤʦʩʪʠ ʇʊʋʈ 

ʧʨʦʰʣʦʛʦ ʧʦʢʦʣʝʥʠʷ ʪʠʧʘ çʂʦʨʥʝʪè. ʉʪʦʣʴ ʙʦʣʴʰʘʷ ʩʪʦʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʘ 

ʦʙʲʷʩʥʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʬʨʘʢʨʘʩʥʦʡ ʛʦʣʦʚʢʦʡ ʩʘʤʦʥʘʚʝʜʝʥʠʷ ʩ 

ʦʙʲʝʢʪʠʚʘʤʠ ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ. ʅʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʮʝʥʫ, ʢ ʜʘʥʥʦʤʫ ʦʨʫʞʠʶ, 

ʙʣʘʛʦʜʘʨʷ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʷʚʣʷʶʪ ʠʥʪʝʨʝʩ ʜʘʞʝ 

ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʩʪʨʘʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʀʥʜʠʷ ʠ ʂʦʣʫʤʙʠʷ; 

ʠʥʬʨʘʢʨʘʩʥʘʷ ʛʦʣʦʚʢʘ ʩʘʤʦʥʘʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʘ çɼʞʘʚʝʣʠʥè ʪʨʝʙʫʝʪ 

ʧʝʨʝʜ ʚʢʣʶʯʝʥʠʝʤ ʦʭʣʘʞʜʝʥʠʷ, ʯʪʦ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʚʨʝʤʝʥʝʤ ʥʘ ʟʘʭʚʘʪ ʮʝʣʠ, 

ʧʨʠʙʘʚʣʷʝʪ 25-30 ʩʝʢʫʥʜ ʢʦ ʚʨʝʤʝʥʠ ʧʦʜʛʦʪʦʚʢʠ ʨʘʢʝʪʳ ʢ ʧʫʩʢʫ; 

ʥʝʢʦʪʦʨʳʝ ʩʧʝʮʠʘʣʠʩʪʳ ʦʪʤʝʯʘʶʪ ʥʝʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʜʦʙʥʳʭ 

ʩʠʩʪʝʤ: ʧʦʧʘʜʘʥʠʝ ʨʘʢʝʪʳ çɼʞʘʚʝʣʠʥè ʚ ʪʘʥʢ ʩʚʝʨʭʫ ʥʝ ʚʩʝʛʜʘ ʧʨʠʚʦʜʠʪ ʢ 

ʚʳʚʝʜʝʥʠʶ ʝʛʦ ʠʟ ʩʪʨʦʷ (ʧʦʨʘʞʘʶʪʩʷ ʣʠʰʴ ʙʦʨʪʦʚʳʝ ʵʢʨʘʥʳ ʠʣʠ ʤʦʪʦʨʥʦ-

ʪʨʘʥʩʤʠʩʩʠʦʥʥʦʝ ʦʪʜʝʣʝʥʠʝ), ʯʪʦ ʚʳʟʚʘʥʦ ʥʝʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ [5]. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ. ɼʣʷ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʇʊʋʈ ʪʨʝʪʴʝʛʦ 

ʧʦʢʦʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ: 

ʩʦʟʜʘʥʠʝ ʛʨʫʧʧ ʪʘʥʢʦʚ, ʢʦʪʦʨʳʝ ʜʝʡʩʪʚʫʶʪ ʚʥʝ ʟʦʥ ʧʨʠʤʝʥʝʥʠʷ ʇʊʋʈ 

(ʜʠʩʪʘʥʮʠʨʦʚʘʥʠʝ); 

ʦʙʦʨʫʜʦʚʘʪʴ ʢʘʞʜʫʶ ʝʜʠʥʠʮʫ ʙʨʦʥʝʪʝʭʥʠʢʠ ʩʠʩʪʝʤʦʡ ʘʢʪʠʚʥʦʡ ʟʘʱʠʪʳ 

çɸʨʝʥʘè; 

ʨʘʟʤʝʱʘʪʴ ʚʦʟʣʝ ʪʘʥʢʦʚ ʠ ɹʄʇ ʪʝʧʣʦʚʳʝ ʣʦʞʥʳʝ ʮʝʣʠ, ʢʦʪʦʨʳʝ 

ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʝʡ ʢʦʥʪʨʘʩʪʥʦʩʪʴʶ, ʯʝʤ ʪʘʥʢ ʠ ɹʄʇ; 

ʨʘʟʤʝʱʘʪʴ ʥʘʜ ʚʝʨʭʥʝʡ ʧʨʦʝʢʮʠʝʡ ʩʝʪʯʘʪʳʝ ʵʢʨʘʥʳ ʜʣʷ 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʛʦ ʩʨʘʙʘʪʳʚʘʥʠʷ ʙʦʝʚʦʡ ʯʘʩʪʠ ʇʊʋʈ. 
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ɺʳʚʦʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʝʤ ʩʦʚʝʨʰʝʥʥʝʝ ʚʦʦʨʫʞʝʥʠʝ, ʧʦʩʪʫʧʘʶʱʝʝ ʚ 

ʚʦʡʩʢʘ, ʯʝʤ ʙʦʣʴʰʝ ʦʪʣʠʯʘʝʪʩʷ ʥʦʚʦʝ ʧʦʢʦʣʝʥʠʝ ʦʨʫʞʠʷ ʦʪ ʧʨʝʜʳʜʫʱʝʛʦ, ʪʝʤ 

ʛʣʫʙʞʝ, ʨʘʟʥʦʩʪʦʨʦʥʥʝʝ ʝʛʦ ʚʣʠʷʥʠʝ ʥʘ ʪʘʢʪʠʢʫ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʯʝʤ 

ʦʧʝʨʘʪʠʚʥʝʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠʚʝʜʝʥʠʝ ʪʘʢʪʠʢʠ ʚ ʧʦʣʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʝʝ 

ʤʘʪʝʨʠʘʣʴʥʦʡ ʦʩʥʦʚʦʡ ʠ ʧʝʨʩʧʝʢʪʠʚʦʡ ʨʘʟʚʠʪʠʷ ʩʨʝʜʩʪʚ ʙʦʨʴʙʳ, ʪʝʤ ʘʢʪʠʚʥʝʝ 

ʪʝʦʨʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦʮʝʩʩʫ ʦʙʥʦʚʣʝʥʠʷ ʙʦʝʚʳʭ ʩʨʝʜʩʪʚ, ʚʳʨʘʙʦʪʢʝ ʥʦʚʳʭ 

ʪʘʢʪʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʥʠʤ ʠ ʜʘʣʴʥʝʡʰʝʤʫ ʠʭ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ. 
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1. ɺʚʝʜʝʥʠʝ 

ʎʠʬʨʦʚʳʝ ʧʨʠʮʝʣʳ ï ʵʪʦ ʢʣʘʩʩ ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʳʭ ʧʨʠʙʦʨʦʚ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʥʘʚʝʜʝʥʠʷ ʦʨʫʞʠʷ ʥʘ ʮʝʣʴ, ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʢʦʪʦʨʳʭ 

ʦʩʥʦʚʘʥ ʥʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʦʧʪʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ 

ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʦʡ ʠ ʦʪʦʙʨʘʞʝʥʠʝʤ ʥʘ ʵʢʨʘʥʝ [1]. 

ʇʨʠʥʮʠʧʦʤ ʜʝʡʩʪʚʠʷ ʮʠʬʨʦʚʳʝ ʧʨʠʮʝʣʳ ʧʦʭʦʞʠ ʥʘ ʮʠʬʨʦʚʳʝ ʚʠʜʝʦʢʘʤʝʨʳ. 

ʆʪʣʠʯʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʣʠʯʠʠ ʥʘ ʢʦʨʧʫʩʝ ʢʨʝʧʣʝʥʠʷ ʢ ʦʨʫʞʠʶ, ʘ ʪʘʢʞʝ ʚ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠʙʦʨʘ ʢ ʫʜʘʨʥʳʤ ʥʘʛʨʫʟʢʘʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʠʙʦʨʫ ʥʝ 

ʚʳʭʦʜʠʪʴ ʠʟ ʩʪʨʦʷ ʚ ʧʨʦʮʝʩʩʝ ʩʪʨʝʣʴʙʳ, ʘ ʪʘʢʞʝ ʦʙʣʘʜʘʪʴ ʩʚʦʡʩʪʚʦʤ 

çʥʝʩʙʠʚʘʝʤʦʩʪʠè ï ʨʘʩʧʦʣʦʞʝʥʠʝ ʠ ʦʨʠʝʥʪʘʮʠʷ ʦʙʲʝʢʪʠʚʘ ʠ ʬʦʪʦʧʨʠʝʤʥʦʡ 

ʤʘʪʨʠʮʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʨʫʞʠʷ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʚʳʩʪʨʝʣʘ ʥʝ ʜʦʣʞʥʳ ʤʝʥʷʪʴʩʷ. ɺ 

ʨʘʙʦʪʝ [1] ʦʧʠʩʘʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʮʠʬʨʦʚʳʭ ʧʨʠʮʝʣʦʚ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʧʨʠʮʝʣʘʤʠ ʜʣʷ ʩʪʨʝʣʢʦʚʦʛʦ ʦʨʫʞʠʷ. ɺ ʥʘʩʪʦʷʱʝʡ 

ʨʘʙʦʪʝ ʦʧʠʩʳʚʘʶʪʩʷ ʩʧʦʩʦʙʳ ʫʣʫʯʰʝʥʠʷ ʮʠʬʨʦʚʳʭ ʧʨʠʮʝʣʦʚ, ʧʦʚʳʰʘʶʱʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʧʨʠʤʝʥʝʥʠʷ. 

2. ʉʧʦʩʦʙʳ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠʮʝʣʦʚ 

ʆʯʝʚʠʜʥʳʤ ʫʣʫʯʰʝʥʠʝʤ ʮʠʬʨʦʚʦʛʦ ʧʨʠʮʝʣʘ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ 

ʪʦʯʥʦʩʪʠ ʠ ʢʫʯʥʦʩʪʠ ʩʪʨʝʣʴʙʳ ʧʨʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ʆʜʥʦ ʠʟ ʧʨʘʚʠʣ 

ʧʨʠʮʝʣʠʚʘʥʠʷ ʛʣʘʩʠʪ: ʥʝʣʴʟʷ ʩʚʘʣʠʚʘʪʴ ʚʠʥʪʦʚʢʫ [2]. ʇʦʜ ʩʚʘʣʠʚʘʥʠʝʤ 

ʧʦʥʠʤʘʶʪ ʙʦʢʦʚʦʡ ʥʘʢʣʦʥ ʚʠʥʪʦʚʢʠ, ʪ.ʝ. ʪʘʢʦʝ ʧʦʣʦʞʝʥʠʝ, ʢʦʛʜʘ ʛʨʠʚʢʘ 

ʦʪʢʨʳʪʦʛʦ ʧʨʠʮʝʣʘ ʠ ʰʢʘʣʘ ʙʦʢʦʚʳʭ ʧʦʧʨʘʚʦʢ ʦʧʪʠʯʝʩʢʦʛʦ ʧʨʠʮʝʣʘ 
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ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦ. ɽʩʣʠ ʚʠʥʪʦʚʢʘ ʜʝʨʞʠʪʩʷ ʥʝ ʪʦʯʥʦ ʚ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʘ ʩʚʘʣʝʥʘ, ʪ.ʝ. ʥʘʢʣʦʥʝʥʘ, ʥʘʧʨʠʤʝʨ, ʚ ʧʨʘʚʫʶ 

ʩʪʦʨʦʥʫ, ʪʦ ʧʫʣʷ ʫʡʜʸʪ ʧʨʘʚʝʝ ʠ ʥʠʞʝ, ʘ ʧʨʠ ʥʘʢʣʦʥʝ (ʩʚʘʣʠʚʘʥʠʠ) ʚ ʣʝʚʫʶ 

ʩʪʦʨʦʥʫ ʧʦʧʘʜʘʥʠʝ ʙʫʜʝʪ ʚʣʝʚʦ ʠ ʪʘʢʞʝ ʥʠʞʝ [2]. ʆʪʢʣʦʥʝʥʠʝ ʧʫʣʠ ʪʝʤ ʙʦʣʴʰʝ, 

ʯʝʤ ʙʦʣʴʰʝ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʮʝʣʠ ʠ ʫʛʦʣ ʩʚʘʣʠʚʘʥʠʷ. 

ʇʨʠʯʠʥʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʘʥʥʦʛʦ ʵʬʬʝʢʪʘ ʦʧʠʩʘʥʘ ʚ [3]. ɺ ʵʪʦʡ ʞʝ ʨʘʙʦʪʝ 

ʧʨʠʚʦʜʷʪʩʷ ʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʩʪʨʝʣʴʙʝ ʦʪʢʣʦʥʝʥʠʡ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʛʣʦʚ ʩʚʘʣʠʚʘʥʠʷ. 

ʆʪʦʙʨʘʞʝʥʠʝ ʥʘ ʵʢʨʘʥʝ ʧʨʠʙʦʨʘ ʥʘʣʠʯʠʷ ʩʚʘʣʠʚʘʥʠʷ (ʨʠʩʫʥʦʢ 1) 

ʧʦʟʚʦʣʷʝʪ ʩʪʨʝʣʢʫ ʚʳʨʘʚʥʠʚʘʪʴ ʦʨʫʞʠʝ ʚ ʤʦʤʝʥʪ ʧʨʠʮʝʣʠʚʘʥʠʷ, ʯʪʦ ʧʦʚʳʰʘʝʪ 

ʪʦʯʥʦʩʪʴ ʩʪʨʝʣʴʙʳ ʠ ʢʫʯʥʦʩʪʴ ʟʘ ʩʯʝʪ ʦʜʠʥʘʢʦʚʦʩʪʠ ʧʦʣʦʞʝʥʠʷ ʦʨʫʞʠʷ ʚ 

ʤʦʤʝʥʪ ʢʘʞʜʦʛʦ ʚʳʩʪʨʝʣʘ. ʇʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʩʪʨʝʣʴʙʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʠʥʜʠʢʘʪʦʨʘ ʥʘʢʣʦʥʘ ʚ ʩʦʩʪʘʚʝ ʧʨʠʮʝʣʘ ʧʦʜʪʚʝʨʞʜʝʥʳ ʠʩʧʳʪʘʥʠʷʤʠ ʥʘ 

ʩʪʨʝʣʴʙʠʱʝ. ɺ ʯʘʩʪʥʦʩʪʠ ʫ ʩʪʨʝʣʢʦʚ ʥʘʯʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʧʦʜʛʦʪʦʚʢʝ ʢʫʯʥʦʩʪʴ 

ʩʪʨʝʣʴʙʳ ʚʦʟʨʘʩʪʘʝʪ ʚ ʜʚʘ ʩ ʧʦʣʦʚʠʥʦʡ ʨʘʟʘ [3]. 

 

 
ʈʠʩ. 1. ʀʟʦʙʨʘʞʝʥʠʝ, ʥʘʙʣʶʜʘʝʤʦʝ ʯʝʨʝʟ ʮʠʬʨʦʚʦʡ ʧʨʠʮʝʣ ʧʨʠ ʥʘʣʠʯʠʠ ʙʦʢʦʚʦʛʦ 

ʥʘʢʣʦʥʘ (ʬʦʪʦ ʩʣʝʚʘ ʠ ʩʧʨʘʚʘ) ʠ ʧʨʠ ʝʛʦ ʦʪʩʫʪʩʪʚʠʠ (ʬʦʪʦ ʚ ʮʝʥʪʨʝ) 

 

ɼʨʫʛʠʤ ʩʧʦʩʦʙʦʤ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʩʪʨʝʣʴʙʳ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ 

ʘʣʛʦʨʠʪʤʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʩʦ ʩʛʣʘʞʠʚʘʥʠʝʤ, 

ʧʨʝʜʣʦʞʝʥʥʳʤ ʚ ʨʘʙʦʪʝ [4]. ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʩʪʨʝʣʴʙʝ 

ʧʦ ʤʘʣʦʨʘʟʤʝʨʥʳʤ ʮʝʣʷʤ, ʚʳʩʦʪʦʡ ʜʦ 8 ʧʠʢʩʝʣʝʡ ʥʘ ʵʢʨʘʥʝ ʧʨʠʙʦʨʘ. ʇʨʠ 

ʩʪʨʝʣʴʙʝ ʧʦ ʩʨʝʜʥʠʤ ʠ ʢʨʫʧʥʳʤ ʦʙʲʝʢʪʘʤ (ʚʳʩʦʪʦʡ ʙʦʣʝʝ 8 ʧʠʢʩʝʣʝʡ) ʚ 

ʧʨʠʤʝʥʝʥʠʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ (ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʚ ʩʛʣʘʞʠʚʘʥʠʠ ʝʛʦ) 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʝʪ. 

ʉʛʣʘʞʠʚʘʥʠʝ ʫʚʝʣʠʯʝʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʨʷʙʠ ʠ 

ʠʟʤʝʥʝʥʠʷ ʢʦʥʪʫʨʦʚ ʥʘʙʣʶʜʘʝʤʳʭ ʦʙʲʝʢʪʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʪʦʯʥʦʩʪʠ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʠʮʝʣʴʥʦʛʦ ʟʥʘʢʘ ʠ ʫʤʝʥʴʰʝʥʠʶ ʚʨʝʤʝʥʠ 

ʧʨʠʮʝʣʠʚʘʥʠʷ. ʊʘʢʞʝ ʩʛʣʘʞʠʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʧʦʷʚʣʝʥʠʝ 

ʩʪʫʧʝʥʯʘʪʳʭ ʠʣʠ ʟʫʙʯʘʪʳʭ ʜʠʘʛʦʥʘʣʴʥʳʭ ʛʨʘʥʠʮ ʥʘʙʣʶʜʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʥʘ 

ʫʚʝʣʠʯʝʥʥʦʤ ʠʟʦʙʨʘʞʝʥʠʠ, ʯʪʦ ʪʘʢʞʝ ʧʦʚʳʰʘʝʪ ʢʦʤʬʦʨʪʥʦʩʪʴ ʥʘʙʣʶʜʝʥʠʷ. 

ʇʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʮʠʬʨʦʚʦʛʦ ʧʨʠʮʝʣʘ ʤʦʞʥʦ, 

ʨʝʘʣʠʟʦʚʘʚ ʩʧʦʩʦʙ ʚʚʦʜʘ ʧʦʧʨʘʚʦʢ ʚ ʧʨʠʮʝʣʴʥʳʡ ʟʥʘʢ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʩʤʝʱʝʥʠʠ ʠʟʦʙʨʘʞʝʥʠʷ ʩʮʝʥʳ ʥʘ ʵʢʨʘʥʝ ʧʨʠʙʦʨʘ ʧʨʠ ʥʝʧʦʜʚʠʞʥʦʤ 

ʧʨʠʮʝʣʴʥʦʤ ʟʥʘʢʝ, ʥʘʭʦʜʷʱʝʤʩʷ ʚ ʮʝʥʪʨʝ ʧʦʣʷ ʟʨʝʥʠʷ [5]. 

ʇʨʠ ʩʪʨʝʣʴʙʝ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʦʨʫʞʠʶ ʤʦʛʫʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʠʝ ʫʛʣʳ ʧʨʠʮʝʣʠʚʘʥʠʷ, ʦʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ ʦʨʫʞʠʷ, 
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ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʩʪʨʝʣʴʙʳ ʧʘʪʨʦʥʘʤʠ ʩ ʜʦʟʚʫʢʦʚʦʡ ʩʢʦʨʦʩʪʴʶ, ʧʫʣʠ 

ʢʦʪʦʨʳʭ ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʦ ʢʨʫʪʫʶ ʪʨʘʝʢʪʦʨʠʶ ʧʦʣʝʪʘ. ɺ ʩʣʫʯʘʝ ʙʦʣʴʰʦʛʦ ʫʛʣʘ 

ʧʨʠʮʝʣʠʚʘʥʠʷ, ʧʨʠʮʝʣʴʥʘʷ ʤʘʨʢʘ ʚ ʢʣʘʩʩʠʯʝʩʢʠʭ ʧʨʠʮʝʣʘʭ ʩʤʝʱʘʝʪʩʷ ʚʥʠʟ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʙʣʶʜʘʝʤʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠ ʥʘʚʝʜʝʥʠʠ 

ʤʘʨʢʠ ʥʘ ʮʝʣʴ ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʧʦʣʷ ʟʨʝʥʠʷ ʧʨʠʙʦʨʘ ʦʢʘʟʳʚʘʝʪʩʷ ʟʘʥʷʪʦʡ 

ʠʟʦʙʨʘʞʝʥʠʝʤ ʥʝʙʘ, ʘ ʠʥʪʝʨʝʩʫʶʱʠʝ ʩʪʨʝʣʢʘ ʦʙʲʝʢʪʳ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʮʝʣʠ, 

ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʥʠʞʝ ʪʦʯʢʠ ʧʨʠʮʝʣʠʚʘʥʠʷ, ʦʢʘʟʳʚʘʶʪʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʧʦʣʷ 

ʟʨʝʥʠʷ. ʉʤʝʱʝʥʠʝ ʞʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʠʮʝʣʴʥʳʡ ʟʥʘʢ ʦʩʪʘʝʪʩʷ ʧʦ 

ʮʝʥʪʫ ʧʦʣʷ ʟʨʝʥʠʷ, ʧʦʟʚʦʣʷʝʪ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʮʝʣʷʤ ʦʩʪʘʚʘʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʚʠʜʠʤʦʩʪʠ, ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʚʳʰʘʝʪʩʷ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ 

ʤʦʥʠʪʦʨʝ ʧʨʠʙʦʨʘ. ʉʭʝʤʘʪʠʯʥʦ ʧʨʦʮʝʩʩ ʧʨʠʮʝʣʠʚʘʥʠʷ ʜʣʷ ʦʙʦʠʭ ʩʣʫʯʘʝʚ 

ʠʟʦʙʨʘʞʝʥ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

 
ʘ 

 
ʙ 

ʈʠʩ. 2. ʉʭʝʤʘʪʠʯʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʨʦʮʝʩʩʘ ʧʨʠʮʝʣʠʚʘʥʠʷ; 

ʘ) ʧʨʠ ʩʤʝʱʝʥʠʝʤ ʧʨʠʮʝʣʴʥʦʡ ʰʢʘʣʳ ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʧʦʣʷ ʟʨʝʥʠʷ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ; 

ʙ) ʇʨʠ ʩʤʝʱʝʥʠʠ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʝʛʦ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʦʷʚʣʷʶʪʩʷ ʨʘʥʝʝ ʥʝ ʚʠʜʠʤʳʝ 

ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫ ʙʳʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʮʝʣʷʤʠ 

 

3. ʇʦʚʳʰʝʥʠʝ ʢʦʤʬʦʨʪʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʇʦʤʠʤʦ ʫʚʝʣʠʯʝʥʠʷ ʪʦʯʥʦʩʪʠ ʠ ʢʫʯʥʦʩʪʠ ʩʪʨʝʣʴʙʳ ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ 

ʫʚʝʣʠʯʠʚʘʪʴ ʢʦʤʬʦʨʪʥʦʩʪʴ ʠ ʧʨʦʩʪʦʪʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʮʝʣʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ 

ʩʦʩʪʘʚʝ ʧʨʠʮʝʣʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʦʢʫʣʷʨ, ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʧʦʩʪʨʦʝʥʥʳʡ 

ʧʦ ʩʭʝʤʝ ʨʝʪʠʥʘʣʴʥʦʛʦ ʜʠʩʧʣʝʷ [6], ʬʦʨʤʠʨʫʶʱʝʛʦ ʠʟʦʙʨʘʞʝʥʠʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʩʝʪʯʘʪʢʝ ʛʣʘʟʘ ʥʘʙʣʶʜʘʪʝʣʷ. ɺ ʦʢʫʣʷʨʘʭ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ ʠʟʦʙʨʘʞʝʥʠʝ ʬʦʨʤʠʨʫʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʛʣʘʟʦʤ 

ʥʘʙʣʶʜʘʪʝʣʷ, ʯʪʦ ʟʘʩʪʘʚʣʷʝʪ ʝʛʦ ʧʦʩʪʦʷʥʥʦ ʬʦʢʫʩʠʨʦʚʘʪʴ ʛʣʘʟ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʛʣʫʙʠʥʝ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʠʟʦʙʨʘʞʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʦʣʫʯʘʝʤʦʝ ʦʪ 

ʢʘʤʝʨʳ, ʩʥʘʙʞʝʥʥʦʡ ʦʧʪʠʯʝʩʢʠʤ ʦʙʲʝʢʪʠʚʦʤ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʝʩʪʝʩʪʚʝʥʥʦʤʫ 

ʟʨʠʪʝʣʴʥʦʤʫ ʚʦʩʧʨʠʷʪʠʶ ʪʦʡ ʞʝ ʩʨʝʜʳ ʯʝʣʦʚʝʢʦʤ [7]. ʇʨʠʤʝʥʝʥʠʝ ʪʘʢ 

ʥʘʟʳʚʘʝʤʦʛʦ ʚʠʨʪʫʘʣʴʥʦʛʦ ʩʬʝʨʠʯʝʩʢʦʛʦ ʵʢʨʘʥʘ [6] ʧʦʟʚʦʣʷʝʪ ʫʩʪʨʘʥʠʪʴ 

ʠʩʢʘʞʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʦʙʲʝʢʪʦʚ ʧʨʠ ʙʦʣʴʰʠʭ ʧʦʣʷʭ ʟʨʝʥʠʷ ʥʘ 

ʤʘʣʦʤ ʨʘʩʩʪʦʷʥʠʠ ʟʘ ʩʯʝʪ ʩʦʦʪʚʝʪʩʪʚʠʷ ʬʠʟʠʦʣʦʛʠʠ ʠ ʧʩʠʭʦʣʦʛʠʠ ʟʨʠʪʝʣʴʥʦʛʦ 
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ʚʦʩʧʨʠʷʪʠʷ. ʇʨʠ ʪʘʢʦʤ ʩʧʦʩʦʙʝ ʦʪʦʙʨʘʞʝʥʠʷ ʪʦʯʝʥʳʝ ʵʣʝʤʝʥʪʳ ʠʟʦʙʨʘʞʝʥʠʡ 

ʦʙʲʝʢʪʦʚ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʩʬʝʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʮʝʥʪʨ ʢʦʪʦʨʦʡ ʩʦʚʤʝʱʝʥ 

ʩ ʮʝʥʪʨʦʤ ʚʨʘʱʝʥʠʷ ʛʣʘʟʘ. 

 

 
ʈʠʩ. 3. ʀʟʦʙʨʘʞʝʥʠʝ ʩ ʜʠʩʧʣʝʷ ʥʘ ʩʬʝʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʢʨʫʛ ʛʣʘʟʘ 

 

ʊʨʘʜʠʮʠʦʥʥʦ ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʮʠʬʨʦʚʳʭ ʧʨʠʮʝʣʘʭ ʢʥʦʧʦʯʥʳʝ ʦʨʛʘʥʳ 

ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʧʨʦʩʪʳʤʠ ʚ ʠʟʛʦʪʦʚʣʝʥʠʠ ʠ ʫʜʦʙʥʳʤʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʥʘʧʠʩʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʠʙʦʨʘ. ʆʜʥʘʢʦ ʦʥʠ ʷʚʣʷʶʪʩʷ 

ʥʝʧʨʠʚʳʯʥʳʤʠ ʜʣʷ ʩʪʨʝʣʢʦʚ ʚ ʦʪʣʠʯʠʝ ʦʪ ʢʣʘʩʩʠʯʝʩʢʠʭ ʙʘʨʘʙʘʥʯʠʢʦʚ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʚʚʦʜʘ ʧʦʧʨʘʚʦʢ ʚ ʧʨʠʮʝʣʴʥʳʡ ʟʥʘʢ. ʆʩʥʦʚʥʦʡ ʩʣʦʞʥʦʩʪʴʶ 

ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʙʘʨʘʙʘʥʯʠʢʦʚ ʜʣʷ ʮʠʬʨʦʚʦʛʦ ʧʨʠʮʝʣʘ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ 

ʠʭ ʛʝʨʤʝʪʠʯʥʦʩʪʠ. ɺ ʨʘʙʦʪʝ [8] ʧʨʝʜʣʦʞʝʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʙʘʨʘʙʘʥʯʠʢʘ ʥʘ ʙʘʟʝ 

ʜʘʪʯʠʢʘ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. ʇʨʠ ʝʛʦ ʨʘʟʨʘʙʦʪʢʝ ʙʳʣʠ ʧʨʠʥʷʪʳ ʚʦ ʚʥʠʤʘʥʠʝ 

ʥʝʩʢʦʣʴʢʦ ʪʨʝʙʦʚʘʥʠʡ, ʢʦʪʦʨʳʤ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʡ ʤʝʭʘʥʠʟʤ ʜʦʣʞʝʥ 

ʫʜʦʚʣʝʪʚʦʨʷʪʴ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʦʩʪʦʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʥʘʣʠʯʠʝ ʟʘʱʠʪʳ ʦʪ 

ʩʘʤʦʩʨʘʙʘʪʳʚʘʥʠʷ, ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʨʦʯʥʦʩʪʴ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʫʜʘʨʘʤ, ʘ ʪʘʢʞʝ ʪʘʢʪʠʣʴʥʦʩʪʴ. ʄʝʭʘʥʠʟʤ ʜʦʣʞʝʥ ʙʳʪʴ 

ʪʘʢʪʠʣʴʥʳʤ, ʯʪʦʙʳ ʩʪʨʝʣʦʢ, ʧʦʣʴʟʫʷʩʴ ʜʘʥʥʳʤ ʤʝʭʘʥʠʟʤʦʤ, ʦʱʫʱʘʣ ʦʙʨʘʪʥʫʶ 

ʩʚʷʟʴ ʩ ʥʠʤ. 

ʉ ʮʝʣʴʶ ʵʢʦʥʦʤʠʠ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʧʫʩʘ ʧʨʠʙʦʨʘ, ʠʤʝʝʪ ʩʤʳʩʣ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʥʦʧʢʠ ʚʢʣʶʯʝʥʠʷ/ʚʳʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ ʥʝ ʪʦʣʴʢʦ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʧʠʪʘʥʠʝʤ ʧʨʠʙʦʨʘ, ʥʦ ʪʘʢʞʝ ʚ ʢʘʯʝʩʪʚʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʢʥʦʧʢʠ 

ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʙʦʨʘ ʠʣʠ ʨʝʞʠʤʦʚ ʝʛʦ ʨʘʙʦʪʳ. ʈʝʘʣʠʟʦʚʘʥʦ ʵʪʦ 

ʤʦʞʝʪ ʙʳʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɺʢʣʶʯʝʥʠʝ ʧʨʠʙʦʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ ʧʠʪʘʥʠʷ. ɽʩʣʠ ʞʝ ʧʨʠʙʦʨ ʥʘʭʦʜʠʪʩʷ ʚʦ ʚʢʣʶʯʝʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ, ʪʦ ʧʨʠ ʢʦʨʦʪʢʦʤ ʥʘʞʘʪʠʠ ʢʥʦʧʢʘ ʧʠʪʘʥʠʷ ʠʛʨʘʝʪ ʨʦʣʴ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʢʥʦʧʢʠ, ʘ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ (ʙʦʣʝʝ ʜʚʫʭ ʩʝʢʫʥʜ) ʫʜʝʨʞʠʚʘʥʠʠ 

ʢʥʦʧʢʠ, ʧʨʦʠʩʭʦʜʠʪ ʚʳʢʣʶʯʝʥʠʝ ʧʨʠʙʦʨʘ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʡ ʚʦʟʤʦʞʥʦʩʪʠ 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʩʭʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʠʪʘʥʠʝʤ, ʦʧʠʩʘʥʥʘʷ ʚ ʨʘʙʦʪʝ [9]. 

ʊʠʧʦʚʳʤ ʫʣʫʯʰʝʥʠʝʤ ʣʶʙʦʛʦ ʧʨʠʙʦʨʘ ʥʘʙʣʶʜʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʠʟʫʘʣʴʥʦʝ 

ʫʣʫʯʰʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʜʝʤʦʥʩʪʨʠʨʫʝʤʦʛʦ ʧʨʠʙʦʨʦʤ, ʠ ʧʦʚʳʰʝʥʠʝ ʝʛʦ 

ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʧʨʠ ʥʘʙʣʶʜʝʥʠʠ ʦʧʝʨʘʪʦʨʦʤ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʘʣʛʦʨʠʪʤʦʚ. ʅʘʧʨʠʤʝʨ, ʚ ʪʨʘʢʪʝ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ 

ʨʝʘʣʠʟʦʚʘʥ ʘʣʛʦʨʠʪʤ ʢʫʩʦʯʥʦ-ʣʠʥʝʡʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʦʥʪʨʘʩʪʥʦʩʪʠ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘʙʣʶʜʘʪʴ ʷʨʢʠʝ ʠ ʩʚʝʪʣʳʝ ʦʙʲʝʢʪʳ [10], ʠʣʠ 

ʣʶʙʳʝ ʜʨʫʛʠʝ ʘʣʛʦʨʠʪʤʳ, ʜʘʶʱʠʝ ʢʘʯʝʩʪʚʝʥʥʦʝ ʫʣʫʯʰʝʥʠʝ ʥʘʙʣʶʜʘʝʤʦʡ 

ʢʘʨʪʠʥʢʠ. 
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4. ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʦ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ ʫʣʫʯʰʝʥʠʷ ʮʠʬʨʦʚʦʛʦ ʧʨʠʮʝʣʘ 

ʜʣʷ ʩʪʨʝʣʢʦʚʦʛʦ ʦʨʫʞʠʷ. ʉʨʝʜʠ ʥʠʭ ʫʣʫʯʰʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘ 

ʩʯʝʪ ʚʚʝʜʝʥʠʷ ʚ ʢʦʥʩʪʨʫʢʮʠʶ ʧʨʠʙʦʨʘ ʥʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ï ʜʘʪʯʠʢʘ ʥʘʢʣʦʥʘ, 

ʬʦʪʦʧʨʠʝʤʥʠʢʘ ʩ ʠʟʙʳʪʦʯʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ, ʧʦʚʳʰʝʥʠʝ ʢʦʤʬʦʨʪʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʙʦʨʘ ʧʨʦʛʨʘʤʤʥʳʤ ʩʧʦʩʦʙʦʤ (ʧʨʠʤʝʥʝʥʠʝ ʘʣʛʦʨʠʪʤʦʚ 

ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʷ), ʠʣʠ ʠʟʤʝʥʝʥʠʝʤ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠʙʦʨʘ (ʟʘʤʝʥʘ 

ʢʥʦʧʦʯʥʳʭ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʠ ʥʘ ʙʘʨʘʙʘʥʯʠʢʠ, ʠʟʤʝʥʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ 

ʦʢʫʣʷʨʘ). ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʜʘʶʪ ʢʘʞʜʳʡ ʠʟ ʦʧʠʩʘʥʥʳʭ ʩʧʦʩʦʙʦʚ. 
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Keywords: digital sight, sighting accuracy, inclination sensor, smoothing 

algorithm, retinal display 
 

 

 

 

ʋɼʂ: 623.438.332 

ʉʆɿɼɸʅʀɽ ʃʋʏʐɽʁ ɺ ʄʀʈɽ ʊʗɾɪʃʆʁ ɹʄʇ ʅɸ ɹɸɿɽ 

ʇʃɸʊʌʆʈʄʓ çɸʈʄɸʊɸè 

 

ɻʦʨʦʚʦʡ ʉʝʨʛʝʡ ɸʣʝʢʩʝʝʚʠʯ 
ʅʦʚʦʩʠʙʠʨʩʢʦʝ ʚʳʩʰʝʝ ʚʦʝʥʥʦʝ ʢʦʤʘʥʜʥʦʝ ʫʯʠʣʠʱʝ, 630117, ʈʦʩʩʠʷ, 

ʛ. ʅʦʚʦʩʠʙʠʨʩʢ, ʫʣ. ʀʚʘʥʦʚʘ, 49 

ɻʦʨʦʚʦʡ ʉ.ɸ., e-mailgtasa@ngs.ru 

ɸʜʨʝʩ ʜʣʷ ʢʦʨʨʝʩʧʦʥʜʝʥʮʠʠ:ɻʦʨʦʚʦʡ ʉʝʨʛʝʡ ɸʣʝʢʩʝʝʚʠʯ, 

ʅʦʚʦʩʠʙʠʨʩʢʦʝ ʚʳʩʰʝʝ ʚʦʝʥʥʦʝ ʢʦʤʘʥʜʥʦʝ ʫʯʠʣʠʱʝ, 630117, ʈʦʩʩʠʷ, 

ʛ. ʅʦʚʦʩʠʙʠʨʩʢ, ʫʣ. ʀʚʘʥʦʚʘ, 49, ʪʝʣ. 83833325045 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʧʠʩʘʥʦ ʧʦʷʚʣʝʥʠʝ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ 

ʤʝʞʚʠʜʦʚʦʡ ʪʷʞʸʣʦʡ ɹʄʇ ʥʘ ʙʘʟʝ ʧʣʘʪʬʦʨʤʳ çɸʨʤʘʪʘè. ɼʘʥʥʘʷ ʩʪʘʪʴʷ 

ʦʪʨʘʞʘʝʪ ʤʦʜʫʣʴʥʳʝ ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ 

ʙʦʝʚʳʝ ʩʚʦʡʩʪʚʘ ʦʧʠʩʘʥʥʦʡ ʙʦʝʚʦʡ ʤʘʰʠʥʳ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʫʰʢʘ, ʙʘʰʥʷ, ʙʦʝʚʦʝ ʦʪʜʝʣʝʥʠʝ, ʙʦʝʚʘʷ ʤʘʰʠʥʘ. 

 

2013 ʛʦʜ ʩʪʘʣ ʧʦʚʦʨʦʪʥʳʤ ʚ ʨʝʘʣʠʟʘʮʠʠ ʦʜʥʦʛʦ ʠʟ ʥʘʠʙʦʣʝʝ ʘʤʙʠʮʠʦʟʥʳʭ 

ʠ ʧʨʠʦʨʠʪʝʪʥʳʭ ʦʙʦʨʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʜʣʷ ʩʫʭʦʧʫʪʥʳʭ ʚʦʡʩʢ. ʅʘʢʦʥʝʮ 

ʧʦʷʚʠʣʠʩʴ ʚ ʤʝʪʘʣʣʝ ʤʘʰʠʥʳ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʤʝʞʚʠʜʦʚʦʡ ʪʷʞʸʣʦʡ 

ʧʣʘʪʬʦʨʤʳ çɸʨʤʘʪʘè. 

 

mailto:gtasa@ngs.ru


  
 

31 
 

 
 

ʃʶʙʘʷ ʚʦʝʥʥʘʷ ʪʝʭʥʠʢʘ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʪʘʢʪʠʢʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʟʘʜʘʥʠʷ ʤʠʥʠʩʪʝʨʩʪʚʘ ʦʙʦʨʦʥʳ. ʂʦʥʩʪʨʫʢʪʦʨʘʤ ʥʝʨʝʜʢʦ ʧʨʠʭʦʜʠʪʩʷ ʣʦʤʘʪʴ 

ʛʦʣʦʚʫ, ʯʪʦʙʳ ʩʦʚʤʝʩʪʠʪʴ ʥʝʩʦʚʤʝʩʪʠʤʦʝ. 

ʅʝʦʙʠʪʘʝʤʦʝ ʙʦʝʚʦʝ ʦʪʜʝʣʝʥʠʝ ʧʦʩʪʘʚʠʣʦ ʚʦʧʨʦʩ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ. ɺ ʥʦʚʝʡʰʝʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ɹʄʇ ʨʝʘʣʠʟʦʚʘʥ ʧʨʠʥʮʠʧ ʠʜʝʦʣʦʛʠʠ 

ʮʠʬʨʦʚʦʛʦ ʙʦʨʪʘ. ʆʥ ʫʚʝʣʠʯʠʚʘʝʪ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʧʨʦʮʝʩʩʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʤʘʰʠʥʦʡ, ʠ ʚʦʦʨʫʞʝʥʠʝʤ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʢʘʞʜʫʶ ʝʜʠʥʠʮʫ 

ʙʨʦʥʝʪʝʭʥʠʢʠ ʚ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʪʘʢʪʠʯʝʩʢʠʤ ʟʚʝʥʦʤ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʚʦʦʨʫʞʝʥʠʷ ʥʘ ʥʝʡ ʧʨʠʤʝʥʝʥʘ 30-ʤʤ 

ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʧʫʰʢʘ 2ɸ42 ʩ ʙʦʝʟʘʧʘʩʦʤ ʚ 500 ʧʘʪʨʦʥʦʚ (160 ʙʨʦʥʝʙʦʡʥʦ-

ʧʦʜʢʘʣʠʙʝʨʥʳʭ /340 ʦʩʢʦʣʦʯʥʦ-ʬʫʛʘʩʥʳʭ ʩʥʘʨʷʜʦʚ), ʜʘʣʴʥʦʩʪʴ ʩʪʨʝʣʴʙʳ ï ʜʦ 

4000 ʤ. 

ɹʣʦʯʥʦ-ʤʦʜʫʣʴʥʳʡ ʧʨʠʥʮʠʧ ʧʦʩʪʨʦʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ 

ʟʘʱʠʱʸʥʥʦʩʪʠ ʵʢʠʧʘʞʘ ʠ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʙʦʝʚʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

ʈʘʙʦʯʠʝ ʤʝʩʪʘ ʦʩʥʘʱʝʥʳ ʫʜʦʙʥʳʤʠ ʘʥʪʠʪʨʘʚʤʘʪʠʯʝʩʢʠʤʠ ʢʨʝʩʣʘʤʠ, 

ʵʣʝʢʪʨʦʥʥʳʤʠ ʜʠʩʧʣʝʷʤʠ. ɹʫʜʝʪ ʨʝʘʣʠʟʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʧʨʝʨʳʚʥʦʛʦ 

ʥʘʭʦʞʜʝʥʠʷ ʚ ʙʨʦʥʝʢʘʧʩʫʣʝ ʚ ʪʝʯʝʥʠʝ ʜʝʩʷʪʢʦʚ ʯʘʩʦʚ, ʜʣʷ ʯʝʛʦ ʤʘʰʠʥʫ 

ʦʩʥʘʩʪʷʪ ʬʠʣʴʪʨʦʚʝʥʪʠʣʷʮʠʦʥʥʦʡ ʫʩʪʘʥʦʚʢʦʡ, ʩʠʩʪʝʤʦʡ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ, 

ʧʦʜʦʛʨʝʚʘ ʠ ʚʩʪʨʦʝʥʥʳʤ ʩʘʥʫʟʣʦʤ. 

 
ɺʳʩʦʢʦʨʝʩʫʨʩʥʳʡ ʜʚʠʛʘʪʝʣʴ ʤʦʱʥʦʩʪʴʶ ʧʦʨʷʜʢʘ 1500 ʣ.ʩ. (ʚʝʨʦʷʪʥʦ 

ʯʝʣʷʙʠʥʩʢʠʡ ɸ-85-3ɸ) ʠ ʦʙʩʣʫʞʠʚʘʶʱʠʝ ʝʛʦ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʪʨʘʥʩʤʠʩʩʠʷ 

ʙʫʜʫʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʤʝʞʜʫ ʣʦʙʦʚʦʡ ʙʨʦʥʝʟʘʱʠʪʦʡ ʠ ʦʙʠʪʘʝʤʦʡ ʙʨʦʥʝʢʘʧʩʫʣʦʡ. 

ɺʳʩʦʢʘʷ ʤʦʱʥʦʩʪʴ ʧʦʟʚʦʣʠʪ ʨʘʟʛʦʥʷʪʴʩʷ ʪʷʞʸʣʦʡ ʤʘʰʠʥʝ ʜʦ ʩʢʦʨʦʩʪʠ ʩʚʳʰʝ 

70 ʢʤ/ʯ. 



  
 

32 
 

ʍʦʜʦʚʘʷ ʯʘʩʪʴ ï ʩʝʤʠʦʧʦʨʥʘʷ, ʩ ʧʝʨʝʜʥʠʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʚʝʜʫʱʝʛʦ 

ʢʦʣʝʩʘ. ʇʨʠʤʝʥʝʥʳ ʢʘʪʢʠ ʦʪ ʪʘʥʢʘ ʊ-90ʉʄ. ɸʢʪʠʚʥʘʷ ʧʦʜʚʝʩʢʘ ʧʦʟʚʦʣʠʪ 

ʤʘʰʠʥʝ ʧʝʨʝʜʚʠʛʘʪʴʩʷ ʥʘ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ ʧʦ ʧʝʨʝʩʝʯʸʥʥʦʡ ʤʝʩʪʥʦʩʪʠ, ʘ 

ʪʘʢʞʝ ʩʥʠʟʠʪ ʫʪʦʤʣʷʝʤʦʩʪʴ ʵʢʠʧʘʞʘ ʠ ʧʦʚʳʩʠʪ ʪʦʯʥʦʩʪʴ ʩʪʨʝʣʴʙʳ. 

ʅʦʚʘʷ ʧʦʜʚʝʩʢʘ, ʜʚʠʛʘʪʝʣʴ ʧʦʚʳʰʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʷʪ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʜʚʠʞʥʦʩʪʠ ʙʦʝʚʦʡ ʤʘʰʠʥʳ. 

 

 

 

 

 

 

V-ʦʙʨʘʟʥʘʷ ʬʦʨʤʘ ʟʥʘʯʠʪʝʣʴʥʦ ʫʢʨʝʧʣʸʥʥʦʛʦ ʜʥʠʱʘ ʩʥʠʟʠʪ ʚʝʨʦʷʪʥʦʩʪʴ 

ʧʦʨʘʞʝʥʠʷ ʵʢʠʧʘʞʘ ʤʠʥʘʤʠ ʠʣʠ ʬʫʛʘʩʘʤʠ. 

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʵʪʦʤʫ ʥʘ ʥʘʜʛʫʩʝʥʠʯʥʳʭ ʧʦʣʢʘʭ ʚ ʥʦʩʦʚʦʡ ʯʘʩʪʠ ʤʘʰʠʥʳ 

ʧʦʜ ʩʧʝʮʠʘʣʴʥʳʤʠ ʙʨʦʥʠʨʦʚʘʥʥʳʤʠ ʢʦʞʫʭʘʤʠ ʤʦʞʝʪ ʨʘʟʤʝʱʘʪʴʩʷ 

ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʘʢʪʠʚʥʦʡ ʟʘʱʠʪʳ ʪʠʧʘ çɸʨʝʥʘè, ʚʧʝʨʚʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʚʳʩʪʘʚʢʝ çRussiaArmsExpo 2013è. 

ʌʘʢʪʠʯʝʩʢʠ ʵʪʦ ʥʝ ʙʦʝʚʘʷ ʤʘʰʠʥʘ ʧʝʭʦʪʳ, ʘ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ ʜʣʷ 

ʜʦʩʪʘʚʢʠ ʤʦʪʦʩʪʨʝʣʢʦʚ ʠ ʠʥʦʛʜʘ ʧʦʜʜʝʨʞʢʠ ʧʫʰʝʯʥʦ-ʧʫʣʝʤʸʪʥʳʤ ʦʛʥʸʤ 

ʩʧʝʰʠʚʰʠʭʩʷ ʙʦʡʮʦʚ. ʍʦʪʷ ʪʷʞʸʣʘʷ ʙʨʦʥʷ ʥʝ ʩʜʝʣʘʝʪ ʥʠ ʪʘʥʢ, ʥʠ ɹʄʊ 

ʥʝʫʷʟʚʠʤʳʤʠ ʦʪ ʦʛʥʷ ʇʊʉ, ʦʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʰʘʥʩʳ ʥʘ ʚʳʞʠʚʘʥʠʝ ʠ 

ʫʩʠʣʠʚʘʝʪ ʙʦʝʚʦʡ ʧʦʨʷʜʦʢ ʚʦʡʩʢ. 

ʈʘʩʩʤʦʪʨʠʤ ʚʘʨʠʘʥʪ ʢʦʤʧʦʥʦʚʢʠ çʄʊʆ ï ʦʪʜʝʣʝʥʠʝ ʫʧʨʘʚʣʝʥʠʷ (ʆʋ) ï 

ʜʝʩʘʥʪʥʦʝ ʦʪʜʝʣʝʥʠʝ (ɼʆ)è. ʇʝʨʝʜ ʄʊʆ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʣʦʙʦʚʦʡ ʤʦʜʫʣʴ ʩ 

ʦʩʥʦʚʥʦʡ ʟʘʱʠʪʦʡ. ʇʨʠ ʧʦʨʘʞʝʥʠʠ ʊɹʄʇ ʚ ʣʦʙ ʦʪʩʝʢ ʄʊʆ ʙʫʜʝʪ ʩʣʫʞʠʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʟʘʱʠʪʦʡ ʵʢʠʧʘʞʘ ʠ ʜʝʩʘʥʪʘ. ʕʢʠʧʘʞ, ʥʘʭʦʜʷʩʴ ʙʣʠʟʢʦ ʢ ʮʝʥʪʨʫ 

ʰʘʩʩʠ, ʨʘʟʤʝʱʘʝʪʩʷ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ. ɼʆ ʧʦʣʫʯʘʝʪ ʫʜʦʙʥʳʡ 

ʢʦʨʤʦʚʦʡ ʚʳʭʦʜ, ʢʘʢ ʥʘ ʣʸʛʢʠʭ ɹʊʈ ʠ ɹʄʇ. 

ɹʘʰʝʥʥʳʡ ʤʦʜʫʣʴ (ɹʄ) ʩ ʚʳʥʝʩʝʥʥʳʤ ʚʦʦʨʫʞʝʥʠʝʤ ʚ ʩʣʝʜʫʶʱʝʤ 

ʩʦʩʪʘʚʝ: ʜʠʩʪʘʥʮʠʦʥʥʦ ʫʧʨʘʚʣʷʝʤʘʷ 30-ʤʤ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʧʫʰʢʘ 2ɸ42 ʩ 

ʫʛʣʘʤʠ ʧʨʦʢʘʯʢʠ ʦʪ -10 ʜʦ +60 ʛʨʘʜʫʩʦʚ ʠ ʙʦʝʢʦʤʧʣʝʢʪʦʤ 500 ʩʥʘʨʷʜʦʚ; 

ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʡ ʩʥʘʨʫʞʠ ʙʘʰʥʠ 7,62-ʤʤ ʩʧʘʨʝʥʥʳʡ ʧʫʣʝʤʸʪ ʇʂʊʄ (6ʇ7ʂ) ʥʘ 

ʦʪʜʝʣʴʥʦʡ ʧʘʩʪʝʣʠ, ʩʦʝʜʠʥʸʥʥʦʡ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʥʳʤ ʧʨʠʚʦʜʦʤ ʩ ʧʫʰʢʦʡ, ʩ 

ʛʦʪʦʚʳʤ ʢ ʙʦʶ ʢʦʤʧʣʝʢʪʦʤ 1000 ʧʘʪʨʦʥʦʚ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ 1000 ʧʘʪʨʦʥʦʚ ʚ 

ʣʝʥʪʘʭ ʚ ʷʱʠʢʝ ɿʀʇ ʥʘ ʢʦʨʤʝ ʙʘʰʥʠ; ʜʠʩʪʘʥʮʠʦʥʥʦ ʫʧʨʘʚʣʷʝʤʳʡ 30-ʤʤ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʛʨʘʥʘʪʦʤʸʪ ɸɻ-30 ʚ ʩʲʸʤʥʦʤ ʤʦʜʫʣʝ ʩ ʫʛʣʘʤʠ ʧʨʦʢʘʯʢʠ ʦʪ -6 

ʜʦ +45 ʛʨʘʜʫʩʦʚ (ʩʧʨʘʚʘ ʥʘ ʢʨʳʰʝ ʙʘʰʥʠ, ʙʦʝʢʦʤʧʣʝʢʪ 300 ʩʥʘʨʷʜʦʚ, 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ 300 ʩʥʘʨʷʜʦʚ ʚ ʣʝʥʪʘʭ ʭʨʘʥʷʪʩʷ ʚ ʷʱʠʢʝ ɿʀʇ ʥʘ ʢʦʨʤʝ ʙʘʰʥʠ); 

ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʩ 12,7-ʤʤ ʧʫʣʝʤʸʪʦʤ çʂʦʨʜè (6ʇ49) (ʤʦʥʪʠʨʫʝʪʩʷ 

ʩʠʥʭʨʦʥʥʦ ʩ ʢʦʤʘʥʜʠʨʩʢʦʡ ʧʘʥʦʨʘʤʦʡ ʠ ʦʪʩʣʝʞʠʚʘʝʪ ʩʪʘʙʠʣʠʟʘʮʠʶ ʟʝʨʢʘʣʘ 
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ʧʘʥʦʨʘʤʳ ʧʦ ʚʝʨʪʠʢʘʣʠ ʠ ʚʨʘʱʝʥʠʝ ʧʘʥʦʨʘʤʳ ʧʦ ʛʦʨʠʟʦʥʪʫ, ʫʛʣʳ ʧʨʦʢʘʯʢʠ ï 

ʦʪ -10 ʜʦ +70 ʛʨʘʜʫʩʦʚ, ʛʦʪʦʚʳʡ ʢ ʙʦʶ ʢʦʤʧʣʝʢʪ ï 300 ʧʘʪʨʦʥʦʚ ʚ ʣʝʥʪʝ, 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ 300 ʧʘʪʨʦʥʦʚ ʚ ʣʝʥʪʘʭ ï ʚ ʷʱʠʢʝ ɿʀʇ ʥʘ ʢʦʨʤʝ ʙʘʰʥʠ). 

 
ɼʣʷ ʙʣʠʞʥʝʛʦ ʦʙʟʦʨʘ ʵʢʠʧʘʞ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ 

ʩʠʩʪʝʤʫ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ, ʢʘʤʝʨʳ ʢʦʪʦʨʦʡ ʙʫʜʫʪ ʧʝʨʝʜʘʚʘʪʴ ʢʘʨʪʠʥʢʫ ʥʘ 

ʜʠʩʧʣʝʠ, ʩʦʟʜʘʚʘʷ ʦʙʟʦʨ ʥʘ 360 ʛʨʘʜʫʩʦʚ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʙʦʝʚʦʛʦ ʤʦʜʫʣʷ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚʩʝ ʝʛʦ ʩʠʩʪʝʤʳ 

ʚʳʧʦʣʥʝʥʳ ʘʚʪʦʥʦʤʥʳʤʠ ʠ ʚʤʝʩʪʝ ʩ ʙʦʝʟʘʧʘʩʦʤ ʨʘʩʧʦʣʦʞʝʥʳ ʚʥʫʪʨʠ ʙʘʰʥʠ, ʠ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʣʥʦʩʪʴʶ ʠʟʦʣʠʨʦʚʘʥʳ ʦʪ ʦʙʠʪʘʝʤʦʛʦ ʦʪʜʝʣʝʥʠʷ. ʇʦʤʠʤʦ 

ʚʦʦʨʫʞʝʥʠʷ ʤʦʜʫʣʴ ʦʩʥʘʱʸʥ ʢʦʤʧʣʝʢʩʦʤ ʘʢʪʠʚʥʦʡ ʟʘʱʠʪʳ çɸʬʛʘʥʠʪè, 

ʜʘʪʯʠʢʘʤʠ ʦʙʥʘʨʫʞʝʥʠʷ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ ʩʪʘʥʮʠʝʡ ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ. 

ʉʠʩʪʝʤʘ ʘʚʪʦʩʦʧʨʦʚʦʞʜʝʥʠʷ ʮʝʣʠ ʧʦʟʚʦʣʠʪ ʚʝʩʪʠ ʦʛʦʥʴ ʩ ʚʳʩʦʢʦʡ 

ʪʦʯʥʦʩʪʴʶ ʥʘ ʚʩʶ ʜʘʣʴʥʦʩʪʴ ʩʪʨʝʣʴʙʳ ʩ ʤʝʩʪʘ ʠ ʚ ʜʚʠʞʝʥʠʠ. ʇʨʠʮʝʣʳʠʤʝʶʪ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ ʠ ʚʦ ʤʥʦʛʦʤ ʙʫʜʫʪ ʜʫʙʣʠʨʦʚʘʪʴ ʜʨʫʛ ʜʨʫʛʘ, ʯʪʦ 

ʦʯʝʥʴ ʚʘʞʥʦ ʧʨʠ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. 

ʇʨʠʮʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʩʦʩʪʦʠʪ ʠʟ ʧʨʠʮʝʣʘ ʥʘʚʦʜʯʠʢʘ ʤʥʦʛʦʢʘʥʘʣʴʥʦʛʦ (ʩ 

ʪʝʣʝʚʠʟʠʦʥʥʳʤ ʠ ʪʝʧʣʦʚʠʟʠʦʥʥʳʤ ʢʘʥʘʣʘʤʠ), ʣʘʟʝʨʥʦʛʦ ʜʘʣʴʥʦʤʝʨʘ ʠ 

ʣʘʟʝʨʥʦʛʦ ʢʘʥʘʣʘ ʜʣʷ ʫʧʨʘʚʣʷʝʤʳʭ ʨʘʢʝʪ. ʊʝʣʝʚʠʟʠʦʥʥʳʡ ʢʘʥʘʣ ʥʘʙʣʶʜʝʥʠʷ ʠ 

ʚʝʜʝʥʠʷ ʦʛʥʷ ʧʦʟʚʦʣʷʝʪ ʨʘʩʧʦʟʥʘʚʘʪʴ ʮʝʣʠ ʪʠʧʘ çʪʘʥʢè ʥʘ ʜʘʣʴʥʦʩʪʷʭ ʜʦ 5000 

ʤʝʪʨʦʚ. ʀʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʪʝʧʣʦʚʠʟʠʦʥʥʳʡ ʢʘʥʘʣ ʧʦʟʚʦʣʷʝʪ ʚʝʩʪʠ ʦʛʦʥʴ ʚ 

ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʡ ʚʠʜʠʤʦʩʪʠ ʠ ʥʦʯʴʶ, ʨʘʩʧʦʟʥʘʚʘʪʴ ʮʝʣʠ ʪʠʧʘ çʪʘʥʢè ʥʘ 

ʜʘʣʴʥʦʩʪʷʭ ʜʦ 3300 ʤʝʪʨʦʚ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʘʣʴʥʦʩʪʴ, ʠʟʤʝʨʷʝʤʘʷ 

ʜʘʣʴʥʦʤʝʨʦʤ, ʜʦ 7500 ʤʝʪʨʦʚ. 

ʕʢʠʧʘʞ ʊɹʄʇ ï ʢʦʤʘʥʜʠʨ ʪʘʥʢʘ, ʥʘʚʦʜʯʠʢ ʠ ʤʝʭʘʥʠʢ-ʚʦʜʠʪʝʣʴ. ɼʝʩʘʥʪ ï 

ʚʦʩʝʤʴ-ʜʝʩʷʪʴ ʯʝʣʦʚʝʢ. ʕʢʠʧʘʞ ʠ ʜʝʩʘʥʪ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʜʚʫʭ ʦʪʜʝʣʴʥʳʭ 

ʙʨʦʥʝʢʘʧʩʫʣʘʭ. ɼʆ ʦʙʦʨʫʜʫʝʪʩʷ ʘʧʧʘʨʝʣʴʶ ʠ ʜʚʝʨʴʶ ʚ ʥʝʡ ʜʣʷ ʚʳʭʦʜʘ ʩʪʨʝʣʢʦʚ 

ʥʘʨʫʞʫ, ʘ ʪʘʢʞʝ ʚʝʨʭʥʠʤʠ ʜʝʩʘʥʪʥʳʤʠ ʣʶʢʘʤʠ, ʚ ʜʥʠʱʝ ʥʘʭʦʜʠʪʩʷ ʘʚʘʨʠʡʥʳʡ 

ʣʶʢ ʜʣʷ ʵʚʘʢʫʘʮʠʠ ʜʝʩʘʥʪʥʠʢʦʚ ʚ ʩʣʫʯʘʝ ʧʝʨʝʚʦʨʘʯʠʚʘʥʠʷ ʤʘʰʠʥʳ. 

ʇʨʠ ʵʪʦʤ ʫ ʚʩʝʭ ʪʨʸʭ ʯʣʝʥʦʚ ʵʢʠʧʘʞʘ ʙʫʜʫʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʣʶʢʠ ʚ 

ʢʨʳʰʝ ʠ ʧʨʠʙʦʨʳ ʥʘʙʣʶʜʝʥʠʷ, ʘ ʜʣʷ ʚʭʦʜʘ ʠ ʚʳʭʦʜʘ ʜʝʩʘʥʪʘ ʚ ʢʦʨʤʝ ʙʫʜʝʪ 

ʦʙʦʨʫʜʦʚʘʥʘ ʘʧʧʘʨʝʣʴ ʩ ʚʩʪʨʦʝʥʥʦʡ ʜʚʝʨʴʶ. 

ʅʝʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʩʝʨʠʡʥʳʭ ɹʄʇ ʠ ʪʘʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʙʘʰʥʠ ï ʦʥʘ 

çʩʜʚʠʥʫʪʘè ʜʘʣʝʢʦ ʥʘʟʘʜ. 
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ʃʦʙʦʚʘʷ ʧʨʦʝʢʮʠʷ ʠʤʝʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʢʦʤʙʠʥʠʨʦʚʘʥʥʫʶ ʟʘʱʠʪʫ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʟʘʱʠʪʫ ʵʢʠʧʘʞʘ ʥʝ ʪʦʣʴʢʦ ʦʪ ʧʫʣʴ, ʦʩʢʦʣʢʦʚ ʠ 

ʤʘʣʦʢʘʣʠʙʝʨʥʳʭ ʩʥʘʨʷʜʦʚ, ʥʦ ʠ ʦʪ ʤʦʱʥʳʭ ʙʦʝʧʨʠʧʘʩʦʚ ʪʘʥʢʦʚʳʭ ʧʫʰʝʢ ʠ 

ʧʨʦʪʠʚʦʪʘʥʢʦʚʳʭ ʨʘʢʝʪ. ɼʦʩʪʘʪʦʯʥʦ ʩʠʣʴʥʦ ʤʘʰʠʥʘ ʟʘʱʠʱʝʥʘ ʠ ʩ ʜʨʫʛʠʭ 

ʩʪʦʨʦʥ, ʯʪʦ ʜʦʩʪʠʛʥʫʪʦ ʟʘ ʩʯʸʪ ʵʢʨʘʥʠʨʦʚʘʥʠʷ ʦʙʠʪʘʝʤʦʡ ʢʘʧʩʫʣʳ 

ʚʪʦʨʦʩʪʝʧʝʥʥʳʤʠ ʘʛʨʝʛʘʪʘʤʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʘʤʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʨʘʟʨʘʙʦʪʦʢ 

ʚ ʦʙʣʘʩʪʠ ʙʨʦʥʠʨʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ ʟʘʤʝʥʷʪ ʩʦʙʦʡ 

ʜʠʥʘʤʠʯʝʩʢʫʶ ʟʘʱʠʪʫ. 

ʂʦʥʝʯʥʦ ʞʝ, ʥʦʚʘʷ ɹʄʇ ʙʫʜʝʪ ʦʩʥʘʱʝʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʷʶʱʝʡ 

ʩʠʩʪʝʤʦʡ ʥʘ ʩʘʤʦʡ ʩʦʚʨʝʤʝʥʥʦʡ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʝ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʙʫʜʝʪ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚʩʝ ʫʟʣʳ ʠ ʘʛʨʝʛʘʪʳ ʤʘʰʠʥʳ, ʚʝʩʪʠ ʜʠʘʛʥʦʩʪʠʢʫ 

ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ, ʫʧʨʘʚʣʷʪʴ ʙʦʨʪʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʦʥʘ ʙʫʜʝʪ 

ʠʥʪʝʛʨʠʨʦʚʘʥʘ ʚ ʝʜʠʥʫʶ ʩ ɸʉʋ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʟʘʰʠʬʨʦʚʘʥʥʳʭ 

ʢʘʥʘʣʦʚ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. 
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ʈʘʟʚʝʜʳʚʘʪʝʣʴʥʦ-ʩʠʛʥʘʣʠʟʘʮʠʦʥʥʳʡ ʢʦʤʧʣʝʢʩ çʈʘʜʠʦʙʘʨʴʝʨè  ð 

ʘʚʪʦʥʦʤʥʳʡ ʩʠʛʥʘʣʠʟʘʮʠʦʥʥʳʡ ʢʦʤʧʣʝʢʩ ʦʭʨʘʥʳ ʫʯʘʩʪʢʦʚ ʤʝʩʪʥʦʩʪʠ ʠ 

ʧʝʨʠʤʝʪʨʦʚ ʚʘʞʥʳʭ ʦʙʲʝʢʪʦʚ. ɺʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʯʝʪʳʨʝ ʛʨʫʧʧʳ ʩʨʝʜʩʪʚ ʦʭʨʘʥʳ. 
ʉʝʪʴ ʈʉʂ ʈɹ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʥʘ ʦʩʥʦʚʝ ʩʠʥʭʨʦʥʥʦʛʦ ʩʝʪʝʚʦʛʦ ʧʨʦʪʦʢʦʣʘ. 
ʉʝʪʝʚʦʡ ʫʨʦʚʝʥʴ ʧʨʦʪʦʢʦʣʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʩʝʪʠ, ʦʙʤʝʥ 

ʢʦʨʦʪʢʠʤʠ ʧʘʢʝʪʘʤʠ ʩ ʚʳʜʝʣʝʥʠʝʤ ʢʘʞʜʦʤʫ ʫʟʣʫ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʚʨʝʤʝʥʥʦʛʦ 

ʦʢʥʘ ʜʣʷ ʧʝʨʝʜʘʯʠ ʚ ʢʘʞʜʦʤ ʢʘʜʨʝ, ʘʥʘʣʠʟ ʚʟʘʠʤʥʦʡ ʨʘʜʠʦʩʣʳʰʠʤʦʩʪʠ ʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʦʩʪʨʦʝʥʠʝ ʤʘʨʰʨʫʪʥʳʭ ʪʘʙʣʠʮ ʨʝʪʨʘʥʩʣʷʮʠʠ ʧʘʢʝʪʦʚ. ɼʣʷ 

ʠʩʢʣʶʯʝʥʠʷ ʧʝʨʝʢʨʳʚʘʥʠʷ ʧʝʨʝʜʘʚʘʝʤʳʭ ʧʘʢʝʪʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʭʘʥʠʟʤ 

"ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʦʢʥʘ ʧʝʨʝʜʘʯʠ". ɺʨʝʤʷ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʦʜʠʥʘʢʦʚʳʝ ʧʦ 

ʜʣʠʪʝʣʴʥʦʩʪʠ "ʢʘʜʨʳ", ʠ ʚ ʢʘʞʜʦʤ ʢʘʜʨʝ ʢʘʞʜʦʤʫ ʫʟʣʫ ʩʝʪʠ ʚʳʜʝʣʷʝʪʩʷ 

ʚʨʝʤʝʥʥʦʝ ʦʢʥʦ, ʚ ʢʦʪʦʨʦʤ ʦʥ ʠ ʪʦʣʴʢʦ ʦʥ ʤʦʞʝʪ ʧʝʨʝʜʘʚʘʪʴ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʈʘʟʚʝʜʳʚʘʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ, ʩʨʝʜʩʪʚʘ ʦʙʥʘʨʫʞʝʥʠʷ, 

ʩʨʝʜʩʪʚʘ ʨʝʪʨʘʥʩʣʷʮʠʠ, ʫʩʪʨʦʡʩʪʚʘ ʩʦʧʨʷʞʝʥʠʷ, ʦʜʥʦʧʦʨʪʦʚʳʡ ʘʩʠʥʭʨʦʥʥʳʡ 

ʩʝʨʚʝʨ MOXA. 
 

ʈʘʟʚʝʜʳʚʘʪʝʣʴʥʦ-ʩʠʛʥʘʣʠʟʘʮʠʦʥʥʳʡ ʢʦʤʧʣʝʢʩ çʈʘʜʠʦʙʘʨʴʝʨè ð 

ʘʚʪʦʥʦʤʥʳʡ ʩʠʛʥʘʣʠʟʘʮʠʦʥʥʳʡ ʢʦʤʧʣʝʢʩ ʦʭʨʘʥʳ ʫʯʘʩʪʢʦʚ ʤʝʩʪʥʦʩʪʠ ʠ 

ʧʝʨʠʤʝʪʨʦʚ ʚʘʞʥʳʭ ʦʙʲʝʢʪʦʚ.[1] 

ʂʦʤʧʣʝʢʩ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʨʦʧʨʠʷʪʠʡ 

ʧʦ ʦʭʨʘʥʝ ʩʠʣʴʥʦʧʝʨʝʩʝʯʸʥʥʳʭ ʠ ʥʝʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʚ ʠʥʞʝʥʝʨʥʦʤ ʦʪʥʦʰʝʥʠʠ 

ʫʯʘʩʪʢʦʚ ʤʝʩʪʥʦʩʪʠ. 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʢʦʤʧʣʝʢʩʘ ʦʩʥʦʚʘʥ ʥʘ ʧʦʣʫʯʝʥʠʠ ʠ ʦʙʨʘʙʦʪʢʝ 

ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʨʘʜʠʦʩʠʛʥʘʣʠʟʘʪʦʨʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ. ɺ ʩʦʩʪʘʚʝ ʢʦʤʧʣʝʢʩʘ ʠʤʝʶʪʩʷ ʨʘʜʠʦʩʠʛʥʘʣʠʟʘʪʦʨʳ ʩ 

ʩʝʡʩʤʠʯʝʩʢʠʤʠ, ʤʘʛʥʠʪʥʳʤʠ, ʠʥʬʨʘʢʨʘʩʥʳʤʠ, ʨʘʜʠʦʣʫʯʝʚʳʤʠ ʩʝʥʩʦʨʘʤʠ, 

ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʥʘ ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʘʭ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʦʙʥʘʨʫʞʠʚʘʪʴ ʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʯʝʣʦʚʝʢʘ 

(ʜʚʠʛʘʶʱʝʛʦʩʷ ʰʘʛʦʤ, ʧʦʣʟʫʱʝʛʦ, ʙʝʛʫʱʝʛʦ) ʠʣʠ ʛʨʫʧʧʫ ʣʶʜʝʡ. [2] 

ʉʦʩʪʘʚ ʈʉʂ çʈʘʜʠʦʙʘʨʴʝʨè 

ʈʘʟʚʝʜʳʚʘʪʝʣʴʥʦ-ʩʠʛʥʘʣʠʟʘʮʠʦʥʥʳʡ ʢʦʤʧʣʝʢʩ çʈʘʜʠʦʙʘʨʴʝʨè ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʯʝʪʳʨʝ ʛʨʫʧʧʳ ʩʨʝʜʩʪʚ ʦʭʨʘʥʳ: 

1. ʉʨʝʜʩʪʚʘ ʦʙʥʘʨʫʞʝʥʠʷ. ʕʪʦ ʫʩʪʨʦʡʩʪʚʘ, ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʢʦʪʦʨʳʭ: 

ʦʙʥʘʨʫʞʠʪʴ ʥʘʨʫʰʠʪʝʣʷ ʠ ʚʳʜʘʪʴ ʚ ʩʝʪʴ ʪʨʝʚʦʞʥʦʝ ʩʦʦʙʱʝʥʠʝ ʦ ʝʛʦ 
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ʧʨʦʥʠʢʥʦʚʝʥʠʠ ʥʘ ʦʭʨʘʥʷʝʤʫʶ ʪʝʨʨʠʪʦʨʠʶ. ʕʪʠ ʫʩʪʨʦʡʩʪʚʘ ʧʦʩʪʦʷʥʥʦ 

ʥʘʭʦʜʷʪʩʷ ʚ ʨʝʞʠʤʝ ʦʭʨʘʥʳ. ʂ ʩʨʝʜʩʪʚʘʤ ʦʙʥʘʨʫʞʝʥʠʷ ʚ ʉʂ ʈɹ ʦʪʥʦʩʷʪʩʷ 

ʨʘʜʠʦʩʠʛʥʘʣʠʟʘʪʦʨ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʈʉ-ʋ (ʠʩʧʦʣʴʟʫʶʱʠʡ ʚʠʙʨʘʮʠʦʥʥʳʡ ʠ 

ʦʙʨʳʚʥʦʡ ʜʘʪʯʠʢʠ), ʣʫʯʝʚʦʡ ʩʠʛʥʘʣʠʟʘʪʦʨ ʈʉ-ʃ, ʠʥʬʨʘʢʨʘʩʥʳʡ ʩʠʛʥʘʣʠʟʘʪʦʨ 

ʈʉ-ʀʂ. 

2. ʇʦʜʩʠʩʪʝʤʘ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ. ɿʘʜʘʯʘ ʵʪʦʡ ʧʦʜʩʠʩʪʝʤʳ: ʧʦʤʦʯʴ 

ʦʧʝʨʘʪʦʨʫ ʩʠʛʥʘʣʠʟʘʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦʥʷʪʴ, ʯʪʦ ʠʤʝʥʥʦ ʧʨʦʠʟʦʰʣʦ; 

ʨʘʟʣʠʯʠʪʴ ʣʦʞʥʫʶ ʠ ʙʦʝʚʫʶ ʪʨʝʚʦʛʠ, ʚʳʷʩʥʠʪʴ, ʷʚʣʷʝʪʩʷ ʣʠ ʥʘʨʫʰʠʪʝʣʴ 

ʯʝʣʦʚʝʢʦʤ ʠʣʠ ʵʪʦ ʢʨʫʧʥʦʝ ʞʠʚʦʪʥʦʝ, ʚʳʷʩʥʠʪʴ, ʦʜʠʥ ʣʠ ʵʪʦ ʥʘʨʫʰʠʪʝʣʴ ʠʣʠ 

ʠʭ ʥʝʩʢʦʣʴʢʦ, ʚʦʦʨʫʞʝʥʳ ʣʠ ʦʥʠ ʠ ʪ.ʜ. ɺ ʧʦʜʩʠʩʪʝʤʫ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʚʭʦʜʠʪ 

ʜʚʘ ʫʩʪʨʦʡʩʪʚʘ: ʪʝʣʝʚʠʟʠʦʥʥʘʷ ʢʘʤʝʨʘ ʈʉ-ʊɺ ʠ ʪʝʧʣʦʚʠʟʠʦʥʥʘʷ ʢʘʤʝʨʘ 

(ʩʥʠʤʘʶʱʘʷ ʚ ʠʥʬʨʘʢʨʘʩʥʦʤ ʜʠʘʧʘʟʦʥʝ) ʈʉ-ʊʇ.   

3. ʉʨʝʜʩʪʚʘ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. ʉ ʵʪʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ 

ʨʘʙʦʪʘʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʧʝʨʘʪʦʨʳ. ʀʭ ʟʘʜʘʯʘ: ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ 

(ʚʢʣʶʯʘʷ ʪʨʝʚʦʞʥʳʝ ʩʦʦʙʱʝʥʠʷ) ʦʪ ʜʨʫʛʠʭ ʫʩʪʨʦʡʩʪʚ ʉʂ ʈɹ ʠ ʧʝʨʝʜʘʪʴ ʝʸ 

ʦʧʝʨʘʪʦʨʫ ʚ ʫʜʦʙʥʦʡ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ ʬʦʨʤʝ, ʘ ʪʘʢʞʝ  ʧʝʨʝʜʘʪʴ ʦʪ ʦʧʝʨʘʪʦʨʘ 

ʫʩʪʨʦʡʩʪʚʘʤ ʢʦʤʧʣʝʢʩʘ ʢʦʤʘʥʜʳ ʫʧʨʘʚʣʝʥʠʷ. ʉ ʧʦʤʦʱʴʶ ʵʪʠʭ ʢʦʤʘʥʜ 

ʦʧʝʨʘʪʦʨ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʠ ʚʳʢʣʶʯʘʪʴ ʨʘʟʣʠʯʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʥʘʩʪʨʘʠʚʘʪʴ ʠʭ, 

ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʨʝʞʠʤʳ ʠʭ ʨʘʙʦʪʳ ʠ ʪʘʢ ʜʘʣʝʝ. ɺ ʩʦʩʪʘʚʝ ʉʂ ʈɹ 

ʠʤʝʶʪʩʷ ʯʝʪʳʨʝ  ʫʩʪʨʦʡʩʪʚʘ ʵʪʦʡ ʛʨʫʧʧʳ: ʢʦʥʪʨʦʣʴʥʳʡ ʧʨʠʸʤʥʠʢ ʂʆʇʈ, 

ʤʦʙʠʣʴʥʳʡ ʧʫʣʴʪ ʦʧʝʨʘʪʦʨʘ ʄʇʆ, ʪʝʣʝʚʠʟʠʦʥʥʳʡ ʧʨʠʸʤʥʠʢ ʇʊɺ. 

4. ʉʨʝʜʩʪʚʘ ʨʝʪʨʘʥʩʣʷʮʠʠ. ʕʪʦ ʫʩʪʨʦʡʩʪʚʘ, ʠʤʝʶʱʠʝ ʝʜʠʥʩʪʚʝʥʥʫʶ 

ʟʘʜʘʯʫ: ʧʝʨʝʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʨʫʙʝʞʝʡ ʦʭʨʘʥʳ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥʳ ʩʨʝʜʩʪʚʘ 

ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʜʦʨʘʟʚʝʜʢʠ, ʢ ʤʝʩʪʫ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʧʝʨʘʪʦʨʘ ʦʭʨʘʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ. ɺ ʉʂ ʈɹ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ ʚʠʜʘ ʫʩʪʨʦʡʩʪʚ ʨʝʪʨʘʥʩʣʷʮʠʠ: 

ʪʝʣʝʚʠʟʠʦʥʥʳʡ ʨʝʪʨʘʥʩʣʷʪʦʨ ʊɺ-ʈ ʠ ʤʘʛʠʩʪʨʘʣʴʥʳʡ ʨʝʪʨʘʥʩʣʷʪʦʨ ʄʈ. ʂʨʦʤʝ 

ʪʦʛʦ, ʚ ʩʝʪʠ, ʥʝ ʠʤʝʶʱʝʡ ʧʦʜʩʠʩʪʝʤʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, ʚ ʢʘʯʝʩʪʚʝ ʫʩʪʨʦʡʩʪʚʘ 

ʨʝʪʨʘʥʩʣʷʮʠʠ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʩʠʛʥʘʣʠʟʘʪʦʨ ʈʉ-ʋ, 

ʨʘʙʦʪʘʶʱʠʡ ʚ ʨʝʞʠʤʘ ʘʚʪʦʥʦʤʥʦʛʦ ʨʝʪʨʘʥʩʣʷʪʦʨʘ ɸɺʈ. 

ʂʨʦʤʝ ʥʘʟʚʘʥʥʳʭ ʩʨʝʜʩʪʚ ʦʭʨʘʥʳ, ʚ ʈʉʂ çʈʘʜʠʦʙʘʨʴʝʨè ʚʭʦʜʠʪ 

ʩʧʝʮʠʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (ʉʇʆ), ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠ 

ʩʨʝʜʩʪʚʘ ʦʙʝʩʧʝʯʝʥʠʷ (ʘʥʪʝʥʥʳ, ʘʥʪʝʥʥʦ-ʤʘʯʪʦʚʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʫʩʪʨʦʡʩʪʚʘ 

ʢʨʝʧʣʝʥʠʷ, ʠʩʪʦʯʥʠʢʠ ʧʠʪʘʥʠʷ, ʢʘʙʝʣʠ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ). 

ʉʠʥʭʨʦʥʥʳʡ ʩʝʪʝʚʦʡ ʧʨʦʪʦʢʦʣ  

 ʉʝʪʴ ʈʉʂ ʈɹ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʥʘ ʦʩʥʦʚʝ ʩʠʥʭʨʦʥʥʦʛʦ ʩʝʪʝʚʦʛʦ ʧʨʦʪʦʢʦʣʘ, 

ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ: 

- ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʤʘʨʰʨʫʪʠʟʘʮʠʶ ʧʘʢʝʪʦʚ ʠʩʭʦʜʷ ʠʟ ʫʩʣʦʚʠʡ 

ʧʨʦʭʦʞʜʝʥʠʷ ʨʘʜʠʦʩʠʛʥʘʣʦʚ; 

- ʘʜʘʧʪʘʮʠʶ ʤʘʨʰʨʫʪʦʚ ʨʝʪʨʘʥʩʣʷʮʠʠ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʫʩʣʦʚʠʡ 

ʧʨʦʭʦʞʜʝʥʠʷ; 

- ʛʘʨʘʥʪʠʨʦʚʘʥʥʫʶ ʜʦʩʪʘʚʢʫ ʧʘʢʝʪʘ ʚ ʫʩʣʦʚʠʷʭ ʥʝʫʩʪʦʡʯʠʚʦʡ ʩʚʷʟʠ. 

ʉʝʪʝʚʦʡ ʫʨʦʚʝʥʴ ʧʨʦʪʦʢʦʣʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʩʝʪʠ, ʦʙʤʝʥ 

ʢʦʨʦʪʢʠʤʠ ʧʘʢʝʪʘʤʠ ʩ ʚʳʜʝʣʝʥʠʝʤ ʢʘʞʜʦʤʫ ʫʟʣʫ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʚʨʝʤʝʥʥʦʛʦ 

ʦʢʥʘ ʜʣʷ ʧʝʨʝʜʘʯʠ ʚ ʢʘʞʜʦʤ ʢʘʜʨʝ, ʘʥʘʣʠʟ ʚʟʘʠʤʥʦʡ ʨʘʜʠʦʩʣʳʰʠʤʦʩʪʠ ʠ 



  
 

37 
 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʦʩʪʨʦʝʥʠʝ ʤʘʨʰʨʫʪʥʳʭ ʪʘʙʣʠʮ ʨʝʪʨʘʥʩʣʷʮʠʠ ʧʘʢʝʪʦʚ. 

ʉʝʪʝʚʦʡ ʫʨʦʚʝʥʴ ʧʨʦʪʦʢʦʣʘ ʨʘʙʦʪʘʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ʇʦʣʴʟʦʚʘʪʝʣʶ 

ʜʦʩʪʫʧʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʦʤ, ʩ ʢʘʢʠʤʠ ʫʟʣʘʤʠ ʩʝʪʠ ʝʩʪʴ ʧʨʷʤʘʷ ʩʚʷʟʴ, ʠ ʢʘʢʠʝ 

ʜʦʩʪʫʧʥʳ ʯʝʨʝʟ ʨʝʪʨʘʥʩʣʷʮʠʶ ʜʨʫʛʠʤʠ ʫʟʣʘʤʠ.  

ʆʙʤʝʥ ʨʘʜʠʦʤʦʜʝʤʘ ʩ ʚʥʝʰʥʠʤ ʫʩʪʨʦʡʩʪʚʦʤ ʩʦʩʪʦʠʪ ʚ ʦʩʥʦʚʥʦʤ ʚ ʪʦʤ, 

ʯʪʦ ʤʦʜʝʤ ʧʦʣʫʯʘʝʪ ʦʪ ʚʥʝʰʥʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʘʢʝʪ ʩ ʫʢʘʟʘʥʠʝʤ ʘʜʨʝʩʘ ʠ 

ʦʪʧʨʘʚʣʷʝʪ ʝʛʦ ʧʦ ʥʘʟʥʘʯʝʥʠʶ. ɽʩʣʠ ʤʝʞʜʫ ʦʪʧʨʘʚʠʪʝʣʝʤ ʧʘʢʝʪʘ ʠ ʧʦʣʫʯʘʪʝʣʝʤ 

ʝʩʪʴ ʧʨʷʤʘʷ ʩʣʳʰʠʤʦʩʪʴ, ʧʘʢʝʪ ʧʝʨʝʜʘʸʪʩʷ ʥʘʧʨʷʤʫʶ. ɽʩʣʠ ʥʝʪ, ʪʦ ʦʥ 

ʧʝʨʝʜʘʸʪʩʷ ʧʦ ʮʝʧʦʯʢʝ ʨʝʪʨʘʥʩʣʷʮʠʠ. ʄʝʭʘʥʠʟʤʳ ʢʚʠʪʠʨʦʚʘʥʠʷ, ʧʦʚʪʦʨʥʳʭ 

ʧʦʧʳʪʦʢ ʠ ʟʘʧʘʩʥʳʭ ʧʫʪʝʡ ʦʙʝʩʧʝʯʠʚʘʶʪ ʛʘʨʘʥʪʠʨʦʚʘʥʥʫʶ ʜʦʩʪʘʚʢʫ ʧʘʢʝʪʘ ʧʨʠ 

ʥʝʫʩʪʦʡʯʠʚʦʡ ʨʘʜʠʦʩʚʷʟʠ. ʂʦʛʜʘ ʧʘʢʝʪ ʜʦʩʪʠʛʘʝʪ ʧʫʥʢʪʘ ʥʘʟʥʘʯʝʥʠʷ, ʦʥ 

ʧʝʨʝʜʘʸʪʩʷ ʚʥʝʰʥʝʤʫ ʫʩʪʨʦʡʩʪʚʫ ʫʟʣʘ ʥʘʟʥʘʯʝʥʠʷ ʩ ʫʢʘʟʘʥʠʝʤ ʥʦʤʝʨʘ ʫʟʣʘ-

ʦʪʧʨʘʚʠʪʝʣʷ. [3] 

ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʩʠʥʭʨʦʥʥʦʛʦ ʩʝʪʝʚʦʛʦ ʧʨʦʪʦʢʦʣʘ 

ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʧʝʨʝʢʨʳʚʘʥʠʷ ʧʝʨʝʜʘʚʘʝʤʳʭ ʧʘʢʝʪʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʤʝʭʘʥʠʟʤ "ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʦʢʥʘ ʧʝʨʝʜʘʯʠ". ɺʨʝʤʷ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʦʜʠʥʘʢʦʚʳʝ 

ʧʦ ʜʣʠʪʝʣʴʥʦʩʪʠ "ʢʘʜʨʳ", ʠ ʚ ʢʘʞʜʦʤ ʢʘʜʨʝ ʢʘʞʜʦʤʫ ʫʟʣʫ ʩʝʪʠ ʚʳʜʝʣʷʝʪʩʷ 

ʚʨʝʤʝʥʥʦʝ ʦʢʥʦ, ʚ ʢʦʪʦʨʦʤ ʦʥ ʠ ʪʦʣʴʢʦ ʦʥ ʤʦʞʝʪ ʧʝʨʝʜʘʚʘʪʴ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʠʥʭʨʦʥʠʟʦʚʘʪʴ ʢʘʜʨʳ, ʫʟʣʳ ʧʝʨʠʦʜʠʯʝʩʢʠ 

ʦʙʤʝʥʠʚʘʶʪʩʷ ʩʠʥʭʨʦʧʘʢʝʪʘʤʠ. ʆʜʠʥ ʠʟ ʫʟʣʦʚ ʥʘʟʥʘʯʘʝʪʩʷ ʚʝʜʫʱʠʤ, ʦʥ 

ʷʚʣʷʝʪʩʷ ʠʥʠʮʠʘʪʦʨʦʤ ʨʘʩʩʳʣʢʠ ʩʠʥʭʨʦʧʘʢʝʪʦʚ. ʃʶʙʦʡ ʜʨʫʛʦʡ ʫʟʝʣ, ʧʦʣʫʯʠʚ 

ʩʠʥʭʨʦʧʘʢʝʪ, ʢʦʨʨʝʢʪʠʨʫʶʪ ʧʦ ʥʝʤʫ ʩʚʦʠ ʯʘʩʳ, ʠ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʝʨʝʜʘʸʪ 

ʩʠʥʭʨʦʧʘʢʝʪ, ʧʦ ʢʦʪʦʨʦʤʫ ʢʦʨʨʝʢʪʠʨʫʶʪ ʚʨʝʤʷ ʪʝ ʫʟʣʳ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚʥʝ 

ʧʨʷʤʦʡ ʨʘʜʠʦʩʣʳʰʠʤʦʩʪʠ ʚʝʜʫʱʝʛʦ. 
 
 
 
 
 

 

 

 

 

 

 

 

ʈʠʩ. 1 ɺʨʝʤʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʧʝʨʝʜʘʯʠ ʧʘʢʝʪʦʚ ʫʟʣʘʤʠ ʩ ʥʦʤʝʨʘʤʠ 1,4 ʠ 7, ʛʜʝ ʫʟʝʣ ˉ1 

ï ʚʝʜʫʱʠʡ, ʘ ʫʟʝʣ ˉ7 ʥʝ "ʩʣʳʰʠʪ" ʚʝʜʫʱʝʛʦ ʥʘʧʨʷʤʫʶ. 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʩʝʪʠ ʷʚʣʷʝʪʩʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʢʘʜʨʘ ï ʦʥʘ 

ʤʦʞʝʪ ʙʳʪʴ ʦʪ ʜʝʩʷʪʢʦʚ ʤʠʣʣʠʩʝʢʫʥʜ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʩʝʢʫʥʜ. ʕʪʘ ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʨʝʤʝʥʠ ʜʦʩʪʘʚʢʠ ʧʘʢʝʪʘ ʥʘ ʦʜʠʥ ʰʘʛ ʨʝʪʨʘʥʩʣʷʮʠʠ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʧʘʢʝʪʘ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʫʟʝʣ ʤʦʞʝʪ ʧʝʨʝʜʘʪʴ ʚ 

ʦʪʚʝʜʸʥʥʦʤ ʝʤʫ ʦʢʥʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʢʘʜʨʘ ʠ ʯʠʩʣʦʤ ʦʢʦʥ, ʥʘ 

ʢʦʪʦʨʦʝ ʦʥ ʨʘʟʙʠʪ ï ʵʪʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʫʟʣʦʚ ʚ ʜʘʥʥʦʡ ʩʝʪʠ. ɽʩʣʠ 

ʩʫʤʤʘʨʥʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʦʢʦʥ ʧʝʨʝʜʘʯʠ ʤʝʥʴʰʝ ʜʣʠʪʝʣʴʥʦʩʪʠ ʢʘʜʨʘ, ʪʦ 

ʦʩʪʘʚʰʝʝʩʷ ʚʨʝʤʷ ʚ ʢʘʞʜʦʤ ʢʘʜʨʝ ʤʦʞʝʪ ʚʳʜʝʣʷʪʴʩʷ ʦʜʥʦʤʫ ʠʟ ʫʟʣʦʚ ʢʘʢ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʢʥʦ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʣʠʥʥʳʭ ʧʘʢʝʪʦʚ. 
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ʋʟʝʣ ʤʦʞʝʪ ʧʝʨʝʜʘʚʘʪʴ ʚ ʦʪʚʝʜʸʥʥʦʤ ʝʤʫ ʦʢʥʝ ʠ ʧʨʦʩʣʫʰʠʚʘʪʴ ʵʬʠʨ ʚ 

ʦʢʥʘʭ, ʦʪʚʝʜʸʥʥʳʭ ʜʨʫʛʠʤ ʫʟʣʘʤ. ʇʨʠʸʤ ʚʢʣʶʯʘʝʪʩʷ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʦʯʝʨʝʜʥʦʛʦ 

ʦʢʥʘ, ʠ ʝʩʣʠ ʚ ʥʘʯʘʣʝ ʦʢʥʘ ʥʝ ʦʙʥʘʨʫʞʝʥ ʩʠʛʥʘʣ ï ʤʘʨʢʝʨ ʥʘʯʘʣʘ ʧʘʢʝʪʘ, ʪʦ 

ʧʨʠʸʤ ʚʳʢʣʶʯʘʝʪʩʷ. ɽʩʣʠ ʝʩʪʴ ʧʘʢʝʪ, ʪʦ ʦʥ ʧʨʠʥʠʤʘʝʪʩʷ, ʟʘʪʝʤ ʧʨʠʸʤ 

ʚʳʢʣʶʯʘʝʪʩʷ ʜʦ ʥʘʯʘʣʘ ʩʣʝʜʫʶʱʝʛʦ ʦʢʥʘ. 

 

 

 

 

 
ʈʠʩ. 2 ʫʟʝʣ ɹ ʧʨʦʩʣʫʰʠʚʘʝʪ ʥʘʯʘʣʦ "ʧʫʩʪʦʛʦ" ʦʢʥʘ ʧʝʨʝʜʘʯʠ, ʘ ʚ ʩʣʝʜʫʶʱʝʤ ʦʢʥʝ 

ʧʨʠʥʠʤʘʝʪ ʧʘʢʝʪ ʦʪ ʫʟʣʘ ɸ. 

ʆʧʪʠʤʠʟʘʮʠʷ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʩʝʪʠ. ʇʨʠ ʧʝʨʝʚʦʜʝ ʩʝʪʠ ʚ ʵʢʦʥʦʤʠʯʥʳʡ 

ʨʝʞʠʤ ʜʝʡʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʧʨʘʚʠʣʘ: 

1. ʋʟʝʣ, ʢʦʪʦʨʳʡ ʩʘʤ ʨʝʪʨʘʥʩʣʷʪʦʨʦʤ ʥʝ ʷʚʣʷʝʪʩʷ, ʚ ʵʢʦʥʦʤʠʯʥʦʤ 

ʨʝʞʠʤʝ ʩʣʫʰʘʝʪ ʥʝ ʚʩʝ ʫʟʣʳ, ʩ ʢʦʪʦʨʳʤʠ ʝʩʪʴ ʭʦʨʦʰʘʷ ʩʚʷʟʴ, ʘ ʪʦʣʴʢʦ ʪʝ ʠʟ 

ʥʠʭ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʨʝʪʨʘʥʩʣʷʪʦʨʘʤʠ.  

2. ʋʟʝʣ ʞʝ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʨʝʪʨʘʥʩʣʷʪʦʨʦʤ, ʧʦ ʧʨʝʞʥʝʤʫ ʩʣʫʰʘʝʪ 

ʚʩʝʭ, ʢʦʛʦ ʙʳʣʦ ʩʣʳʰʥʦ ʥʘ ʤʦʤʝʥʪ ʚʢʣʶʯʝʥʠʷ ʵʢʦʥʦʤʠʯʥʦʛʦ ʨʝʞʠʤʘ. ʊʦ ʝʩʪʴ, 

çʷ ʩʣʫʰʘʶ ʪʝʙʷ, ʝʩʣʠ ʪʝʙʷ ʙʳʣʦ ʭʦʨʦʰʦ ʩʣʳʰʥʦ, ʠ ʝʩʣʠ ʭʦʪʷ ʙʳ ʦʜʠʥ ʠʟ ʥʘʩ ï 

ʨʝʪʨʘʥʩʣʷʪʦʨè. 

ʈʘʩʩʤʦʪʨʠʤ ʜʣʷ ʧʨʠʤʝʨʘ ʨʘʜʠʦʩʝʪʴ ʩʣʝʜʫʶʱʝʡ ʪʦʧʦʣʦʛʠʠ.  

 
ʆʪʨʝʟʢʘʤʠ ʧʨʷʤʳʭ ʦʙʦʟʥʘʯʝʥʳ ʪʝ ʟʚʝʥʴʷ, ʚ ʢʦʪʦʨʳʭ ʚ ʦʙʝ ʩʪʦʨʦʥʳ ʢʘʯʝʩʪʚʦ 

ʨʘʜʠʦʩʣʳʰʠʤʦʩʪʠ ʩʚʷʟʠ ʥʝ ʤʝʥʝʝ ʯʝʤ 2-ʛʦ ʫʨʦʚʥʷ. ʏʝʨʥʳʤ ʬʦʥʦʤ ʦʙʦʟʥʘʯʝʥʳ 

ʫʟʣʳ, ʫ ʢʦʪʦʨʳʭ ʫʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʝʥʠʝ ʬʣʘʛʘ ʨʝʪʨʘʥʩʣʷʮʠʠ çɼɸè. 

ɺ ʵʪʦʤ ʧʨʠʤʝʨʝ ʫʟʝʣ 00 (ʚʝʜʫʱʠʡ) ʧʨʦʩʣʫʰʠʚʘʝʪ ʪʦʣʴʢʦ ʦʢʥʦ, ʦʪʚʝʜʸʥʥʦʝ 

ʜʣʷ ʧʝʨʝʜʘʯʠ 01, 01 ʩʣʫʰʘʝʪ 3 ʦʢʥʘ - 00, 02, 06. 02 ʧʨʦʩʣʫʰʠʚʘʝʪ 5 ʦʢʦʥ - 01, 03, 

04, 05 ʠ 06. ʋʟʣʳ 03, 04, 05 ʭʦʪʷ ʠ ʤʦʛʫʪ ʩʣʳʰʘʪʴ ʜʨʫʛ ʜʨʫʛʘ, ʧʨʦʩʣʫʰʠʚʘʶʪ 

ʪʦʣʴʢʦ 02, ʘ 06 ʩʣʫʰʘʝʪ 01 ʠ 02. [1] 

ʈʘʩʩʤʦʪʨʠʤ ʨʘʩʯʸʪʥʳʡ ʨʘʩʭʦʜ ʵʥʝʨʛʠʠ ʩʝʡʩʤʠʯʝʩʢʠʤʠ ʜʘʪʯʠʢʘʤʠ ʜʣʷ 

ʜʘʥʥʦʛʦ ʧʨʠʤʝʨʘ. ɹʫʜʝʤ ʠʩʭʦʜʠʪʴ ʠʟ ʩʪʘʥʜʘʨʪʥʦʡ ʩʝʪʠ ʥʘ 40 ʫʟʣʦʚ ʩ ʢʘʜʨʦʤ 1 

ʩ,  ʠ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ɺʀʇ-1013. ɿʘʣʦʞʠʤ ʚ ʨʘʩʯʸʪ ʥʘʧʨʷʞʝʥʠʝ ʠʩʪʦʯʥʠʢʘ 

10,5 ɺ ʠ ʸʤʢʦʩʪʴ, ʩ ʫʯʸʪʦʤ ʩʘʤʦʨʘʟʨʷʜʘ ʠ ʧʦʪʝʨʠ ʸʤʢʦʩʪʠ ʥʘ ʭʦʣʦʜʝ, 11 ɸ/ʯ. 

ɹʘʟʦʚʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʜʘʪʯʠʢʘ (ʚ ʨʝʞʠʤʝ ʩʥʘ) ʦʪ ʠʩʪʦʯʥʠʢʘ ʩ ʥʘʧʨʷʞʝʥʠʝʤ 

10.5 ɺ ʩʦʩʪʘʚʣʷʝʪ 76 ʤʢɸ, ʩʝʡʩʤʠʯʝʩʢʘʷ ʯʘʩʪʴ ʜʘʪʯʠʢʘ (ʚ ʨʝʞʠʤʝ çʪʦʣʴʢʦ 

ʧʝʰʝʭʦʜè) ʧʦʪʨʝʙʣʷʝʪ 0,95 ʤɺʪ, ʠʣʠ 90 ʤʢɸ, ʠʪʦʛʦ 166 ʤʢɸ ʙʝʟ ʧʦʪʨʝʙʣʝʥʠʷ 

ʨʘʜʠʦʢʘʥʘʣʘ. ɹʝʟ ʫʯʸʪʘ ʧʦʣʝʟʥʦʛʦ ʪʨʘʬʠʢʘ ʚ ʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ ʩʨʝʜʥʠʡ ʪʦʢ, 

ʈʠʩ. 3 ʊʦʧʦʣʦʛʠʷ ʩʚʷʟʠ 
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ʧʦʪʨʝʙʣʷʝʤʳʡ ʜʘʪʯʠʢʦʤ 1,21 ʤɸ, ʨʘʩʯʸʪʥʳʡ ʨʝʩʫʨʩ ʙʘʪʘʨʝʠ 378 ʩʫʪʦʢ, ʪ.ʝ. 

ʦʢʦʣʦ ʛʦʜʘ. [4] 

ɺ ɻʢʦʥʦʤʠʯʥʦʤ ʨʝʞʠʤʝ: 

- ʜʣʷ ʫʟʣʘ 02 ʠʟ ʥʘʰʝʛʦ ʧʨʠʤʝʨʘ ʩʨʝʜʥʠʡ ʪʦʢ 0,32 ʤɸ, ʨʝʩʫʨʩ 1432 ʩʫʪʦʢ, 

ʧʦʯʪʠ 4 ʛʦʜʘ; 

- ʜʣʷ ʫʟʣʘ 01 ʩʨʝʜʥʠʡ ʪʦʢ 0,27 ʤɸ, ʨʝʩʫʨʩ 1700 ʩʫʪʦʢ,  ʯʫʪʴ ʙʦʣʝʝ 4,5 ʛʦʜʘ; 

- ʜʣʷ ʧʝʨʠʬʝʨʠʡʥʳʭ ʜʘʪʯʠʢʦʚ 03, 04, 05 ʩʨʝʜʥʠʡ ʪʦʢ 0,25 ʤɸ, ʨʝʩʫʨʩ 1800 

ʩʫʪʦʢ, ʦʢʦʣʦ 5 ʣʝʪ. 

ɺʢʣʘʜ ʧʦʣʝʟʥʦʛʦ ʪʨʘʬʠʢʘ ʚ ʧʦʪʨʝʙʣʝʥʠʝ ʧʨʝʥʝʙʨʝʞʠʤʦ ʤʘʣ: ʧʝʨʝʜʘʯʘ 100 

ʧʘʢʝʪʦʚ (çʪʨʝʚʦʛè) ʚ ʩʫʪʢʠ ʜʦʙʘʚʣʷʝʪ ʢ ʩʨʝʜʥʝʤʫ ʧʦʪʨʝʙʣʝʥʠʶ 2 ʤʢɸ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʜʣʷ ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʩʝʪʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ: 

1. ʉ ʧʦʤʦʱʴʶ ʩʨʝʜʩʪʚ ʉʇʆ ʦʪʢʣʶʯʘʪʴ ʬʫʥʢʮʠʶ ʨʝʪʨʘʥʩʣʷʪʦʨʘ ʫ ʪʝʭ 

ʜʘʪʯʠʢʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʝʪʨʘʥʩʣʷʮʠʠ ʧʘʢʝʪʦʚ. 

ɺ ʛʨʫʧʧʝ ʢʦʤʧʘʢʪʥʦ (ʚ ʧʨʝʜʝʣʘʭ ʚʟʘʠʤʥʦʡ ʨʘʜʠʦʩʣʳʰʠʤʦʩʪʠ) ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʜʘʪʯʠʢʦʚ ʣʫʯʰʝ ʦʩʪʘʚʣʷʪʴ ʪʦʣʴʢʦ ʦʜʠʥ ʨʝʪʨʘʥʩʣʷʪʦʨ, ʠ ʧʨʠ ʵʪʦʤ ʠʤʝʪʴ ʚ ʚʠʜʫ, 

ʯʪʦ ʫ ʨʝʪʨʘʥʩʣʷʪʦʨʘ ʨʝʩʫʨʩ ʙʘʪʘʨʝʠ ʙʫʜʝʪ ʤʝʥʴʰʝ. 

2. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʜʘʪʯʠʢʠ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʤʝʩʪʥʦʩʪʠ ʠ ʥʘʩʪʨʦʝʥʘ 

ʩʠʩʪʝʤʘ ʨʝʪʨʘʥʩʣʷʮʠʠ, ʩʝʪʴ ʥʘʜʦ ʧʝʨʝʚʝʩʪʠ ʚ ʵʢʦʥʦʤʠʯʥʳʡ ʨʝʞʠʤ. 

3. ɽʩʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʰʠʙʢʠ ʧʨʠ ʨʘʟʜʘʯʝ ʬʫʥʢʮʠʠ ʨʝʪʨʘʥʩʣʷʮʠʠ ʯʘʩʪʴ 

ʩʝʪʠ ʦʢʘʟʘʣʘʩʴ ʥʝʜʦʩʪʫʧʥʘ, ʥʘʜʦ ʧʝʨʝʚʝʩʪʠ ʩʝʪʴ ʚ ʘʢʪʠʚʥʳʡ ʨʝʞʠʤ, ʚʳʞʜʘʪʴ 8 

ʤʠʥʫʪ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʘʥʥʳʭ ʩʣʳʰʠʤʦʩʪʠ, ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʩʠʩʪʝʤʫ 

ʨʝʪʨʘʥʩʣʷʮʠʠ ʠ ʩʥʦʚʘ ʧʝʨʝʚʝʩʪʠ ʩʝʪʴ ʚ ʵʢʦʥʦʤʠʯʥʳʡ ʨʝʞʠʤ. [5] 
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Reconnaissance ïsignal complex ñRadiobaryerò is an autonomous complex of 

alarm protection areas and perimeters of the important objects. It includes four groups 

of means of defence. 

The Network of RSK RB is based on a synchronous network protocol. The 

Network level of protocol includes synchronization of network, exchange of short 

packets with allocation of each node guaranteed time window for transmission in 

each frame, the analysis of mutual radio audibility and auto building the routing 

tables of relaying packets. To exclude overlapping of transmitted packets is used the 

mechanism of ñ guaranteed transfer windowò. Time is divided into similar in duration 

ñframesò, and each frame of each node of the network is allocated a temporary 

window in which it and only it can pass. 

Keywords: Reconnaissance complex detection tools, a means of relaying 

device pairing, single-port asynchronous server MOXA. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʬʦʨʤ ʫʜʘʨʥʳʭ ʷʜʝʨ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʧʦʨʘʞʝʥʠʷ ʮʝʣʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʋʜʘʨʥʦʝ ʷʜʨʦ, ʚʟʨʳʚʦʬʦʨʤʠʨʫʝʤʳʝ ʩʥʘʨʷʜʳ,   ʘʵʨʦʜʠʥʘʤʠʢʘ, ʪʦʯʢʠ 

ʠʥʠʮʠʠʨʦʚʘʥʠʷ. 

ɹʦʝʧʨʠʧʘʩʳ ʩ ʧʨʠʥʮʠʧʦʤ ʧʦʨʘʞʝʥʠʷ ʫʜʘʨʥʳʤ ʷʜʨʦʤ [1] ï ʵʪʦ 

ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʢʫʤʫʣʷʪʠʚʥʳʭ ʙʦʝʧʨʠʧʘʩʦʚ, ʪʘʢ ʞʝ ʠʟʚʝʩʪʥʳʭ ʢʘʢ ʙʦʝʧʨʠʧʘʩʳ 

ʩʦ ʩʥʘʨʷʜʦʬʦʨʤʠʨʫʶʱʠʤ ʟʘʨʷʜʦʤ (ʉʌɿ), ʚʟʨʳʚʦʬʦʨʤʠʨʫʝʤʳʤ ʩʥʘʨʷʜʦʤ  EFP 

(Explosively Formed Projectile), ʩʘʤʦʬʦʨʤʠʨʫʶʱʠʤʩʷ ʩʥʘʨʷʜʦʤ SFP (Self 

Formatting Projectile).   ʇʨʠʥʮʠʧ ʧʦʨʘʞʝʥʠʷ ñʫʜʘʨʥʳʤ ʷʜʨʦʤò ʘʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ  ʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʚʦʦʨʫʞʝʥʠʷ: ʩʫʙʙʦʝʧʨʠʧʘʩʳ 

ʢʘʩʩʝʪʥʦʛʦ ʦʨʫʞʠʷ [1], ʠʥʞʝʥʝʨʥʳʭ ʤʠʥʘʭ [1], ʇʊʋʈ [1], ʂɸɿ [2],  ʚʦʟʤʦʞʥʳ 

ʠʩʧʦʣʥʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʨʝʘʢʪʠʚʥʳʭ ʛʨʘʥʘʪ [3]. 

 ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʜʘʥʥʳʭ ʙʦʝʧʨʠʧʘʩʦʚ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʧʨʦʥʠʢʘʶʱʝʛʦ ʵʣʝʤʝʥʪʘ ʙʣʘʛʦʧʨʠʷʪʥʦʡ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʘʣʣʠʩʪʠʢʠ ʬʦʨʤʝ, ʜʣʷ 

ʧʨʦʙʠʪʠʷ ʧʨʝʛʨʘʜ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʦʢʘʟʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʙʨʦʥʝʙʦʡʥʳʭ ʩʥʘʨʷʜʦʚ. 

ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʧʦʨʘʞʝʥʠʝʤ ʫʜʘʨʥʳʤ ʷʜʨʦʤ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʫʤʫʣʷʪʠʚʥʳʤ 

ʵʬʬʝʢʪʦʤ, ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʥʘʷ ʜʘʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʜʦ 150 ʤ, ʚ ʩʨʘʚʥʝʥʠʶ ʩ 

ʤʘʣʳʤ ~0.005 ʤ ʬʦʢʫʩʥʳʤ ʨʘʩʩʪʦʷʥʠʝʤ, ʥʘ ʢʦʪʦʨʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʧʨʦʙʠʪʠʝ, ʙʦʣʴʰʘʷ ʟʘʜʝʡʩʪʚʦʚʘʥʥʘʷ ʤʘʩʩʘ ʦʙʣʠʮʦʚʢʠ (ʜʦ 95% ʫ 

ʫʜʘʨʥʦʛʦ ʷʜʨʘ, 30% ʫ ʢʫʤʫʣʷʪʠʚʥʦʡ ʩʪʨʫʠ), ʘ ʪʘʢ ʞʝ ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʬʦʢʫʩʠʨʦʚʢʠ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʙʦʝʧʨʠʧʘʩʘ. ʆʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʪʝʨʷʷ ʩʢʦʨʦʩʪʴ, 2-5 

ʢʤ\ʩ, ʚ ʦʪʣʠʯʠʠ ʦʪ 8-10 ʢʤ\ʩ ʫ ʢʫʤʫʣʷʪʠʚʥʦʡ ʩʪʨʫʠ. ɺ ʩʨʘʚʥʝʥʠʠ ʩ 

ʢʠʥʝʪʠʯʝʩʢʠʤʠ ʩʥʘʨʷʜʘʤʠ ʫʜʘʨʥʳʝ ʷʜʨʘ ʠʤʝʶʪ ʙʦʣʴʰʫʶ ʩʢʦʨʦʩʪʴ 

(ʢʠʥʝʪʠʯʝʩʢʠʝ ʧʦʜʢʘʣʠʙʝʨʥʳʝ ʩʥʘʨʷʜʳ ʠʤʝʶʪ ʩʢʦʨʦʩʪʴ ʜʦ 2 ʢʤ\ʩ), ʯʪʦ ʜʘʝʪ 

ʙʦʣʴʰʫʶ ʢʠʥʝʪʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ, ʪʝʤ ʩʘʤʳʤ ʫʚʝʣʠʯʠʚʘʷ ʤʦʛʫʱʝʩʪʚʦ. ʆʜʥʘʢʦ, 

ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʧʨʦʙʣʝʤ ʧʨʠʥʮʠʧʘ ʫʜʘʨʥʦʛʦ ʷʜʨʘ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʘʷ 

ʜʘʣʴʥʦʩʪʴ ʧʦʨʘʞʝʥʠʷ, ʢʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ ʜʦ 150 ʤ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʢʠʥʝʪʠʯʝʩʢʠʤ ʜʦ 1000ʤ. ʊʘʢ ʞʝ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʦʙʣʝʤ ʫʜʘʨʥʳʭ ʷʜʝʨ 

ʰʪʘʪʥʳʭ ʙʦʝʧʨʠʧʘʩʦʚ ʷʚʣʷʝʪʩʷ ʠʭ ʨʘʟʨʫʰʝʥʠʝ ʧʦʩʣʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, 

ʧʨʦʠʩʭʦʜʠʪ ʜʨʦʙʣʝʥʠʝ ʷʜʨʘ ʥʘ 25-30 ʬʨʘʛʤʝʥʪʦʚ, ʧʨʠ ʵʪʦʤ ʧʨʦʙʠʚʥʦʝ ʜʝʡʩʪʚʠʝ 

ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʬʨʘʛʤʝʥʪʦʚ ʥʝ ʧʨʝʚʳʰʘʝʪ 10-12 ʤʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤʠ 
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ʥʝʜʦʩʪʘʪʢʘʤʠ, ʚʩʪʘʝʪ ʚʦʧʨʦʩ ʥʝ ʪʦʣʴʢʦ ʦʙ ʫʣʫʯʰʝʥʠʠ ʩʨʝʜʩʪʚ ʜʦʩʪʘʚʢʠ, ʥʦ ʪʘʢ 

ʞʝ ʠ ʩʘʤʦʡ ʬʦʨʤʳ ʫʜʘʨʥʦʛʦ ʷʜʨʘ. 

 
ʈʠʩ. 1 ʉʨʘʚʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʨʠʥʮʠʧʦʚ ʧʦʨʘʞʝʥʠʷ 

ɿʘ ʩʯʝʪ ʛʠʧʝʨʟʚʫʢʦʚʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʫʜʘʨʥʦʛʦ ʷʜʨʘ, ʧʨʦʥʠʢʘʥʠʝ 

ʧʦʨʘʞʘʶʱʝʛʦ ʵʣʝʤʝʥʪʘ ʧʦʣʥʦʩʪʴʶ ʧʦʜʯʠʥʷʝʪʩʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʝʦʨʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʨʘʟʣʠʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʩʦʧʨʦʪʠʚʣʝʥʠʷ Cd ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ, ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʥʘʠʣʫʯʰʫʶ ʬʦʨʤʫ. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʠʥʬʦʨʤʘʮʠʠ ʠʟʣʦʞʝʥʥʦʡ ʚ [4] ʥʘʠʣʫʯʰʝʡ ʬʦʨʤʦʡ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʘʵʨʦʜʠʥʘʤʠʢʠ, ʷʚʣʷʝʪʩʷ ʢʘʧʣʝʚʠʜʥʦʝ ʪʝʣʦ, ʯʪʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʪʘʥʜʘʨʪʥʦʡ 

ʬʦʨʤʳ ʫʜʘʨʥʦʛʦ ʷʜʨʘ (ʈʠʩ. 2). 

 
ʈʠʩ. 2 ʋʜʘʨʥʦʝ ʷʜʨʦ 

ʆʜʥʘʢʦ, ʢʘʧʣʝʚʠʜʥʦʝ ʪʝʣʦ ʥʝ ʦʙʣʘʜʘʝʪ ʜʦʩʪʘʪʦʯʥʦʡ ʙʘʣʣʠʩʪʠʯʝʩʢʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʥʘ ʩʢʦʨʦʩʪʷʭ ʦʪ 2 ʢʤ\ʩ,  ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ ʬʦʨʤʘ. ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥ ʚʦʟʤʦʞʥʳʡ ʭʘʨʘʢʪʝʨ 

ʜʚʠʞʝʥʠʷ ʫʜʣʠʥʝʥʥʳʭ ʫʜʘʨʥʳʭ ʷʜʝʨ, ʢʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʨʘʚʠʣʴʥʦʩʪʠ ʧʦʣʝʪʘ ʷʜʨʘ, ʪʨʝʙʫʝʪʩʷ ʭʚʦʩʪʦʚʘʷ ʯʘʩʪʴ. 
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ʈʠʩ. 3 ɺʦʟʤʦʞʥʳʡ ʭʘʨʘʢʪʝʨ ʜʚʠʞʝʥʠʷ ʧʦ ʪʨʘʝʢʪʦʨʠʠ ʫʜʣʠʥʝʥʥʦʛʦ ʫʜʘʨʥʦʛʦ ʷʜʨʘ ʘ ï 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ; ʙ - ʘʩʠʤʤʝʪʨʠʯʝʩʢʠʡ; ʚ- ʨʘʩʰʠʨʝʥʥʦʡ ʩ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʟʘʧʘʩʦʤ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ; ʛ ï ʨʘʩʰʠʨʝʥʥʦʡ ʩ ʜʦʩʪʘʪʦʯʥʳʤ ʟʘʧʘʩʦʤ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

 

 ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ [6], ʢʦʥʠʯʝʩʢʘʷ ʭʚʦʩʪʦʚʘʷ ʯʘʩʪʴ ʫʣʫʯʰʘʝʪ 

ʙʘʣʣʠʩʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ, ʦʜʥʘʢʦ ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ (ʧʨʠ ʣʫʯʰʝʡ ʬʦʨʤʝ ʠʟ ʧʨʝʜʣʦʞʝʥʥʳʭ ʜʦ 0.57) , ʯʪʦ 

ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʙʨʦʥʝʧʨʦʙʠʪʠʠ. ʂʘʢ ʙʳʣʦ ʚʝʨʥʦ ʧʦʜʤʝʯʝʥʦ ʚ ʩʪʘʪʴʝ, 

ʟʚʝʟʜʦʦʙʨʘʟʥʘʷ ʭʚʦʩʪʦʚʘʷ ʯʘʩʪʴ (ʈʠʩ. 4) ʫʣʫʯʰʘʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʦʯʥʦʩʪʠ ʠ 

ʩʪʘʙʠʣʴʥʦʩʪʠ, ʯʪʦ ʙʳʣʦ ʠʟʣʦʞʝʥʦ ʚ ʩʪʘʪʴʝ [7].  ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʬʦʨʤʘ ñDesign 

6Bò, ʠʟ-ʟʘ ʟʚʝʟʜʦʦʙʨʘʟʥʦʡ ʭʚʦʩʪʦʚʦʡ ʯʘʩʪʠ, ʫʚʝʣʠʯʠʣʦ ʜʘʣʴʥʦʩʪʴ ʧʦʨʘʞʝʥʠʷ ʜʦ 

210 ʤ, ʧʨʠ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ ʧʦʧʘʜʘʥʠʷ, ʟʘ ʩʯʝʪ ʚʨʘʱʝʥʠʷ ʬʦʨʤʳ ʩʦ ʩʢʦʨʦʩʪʴʶ 

700..2000 ʨʘʜ\ʩ. 

 
ʈʠʩ. 4 ʌʦʨʤʳ ʫʜʘʨʥʳʭ ʷʜʝʨ ʩ ʟʚʝʟʜʦʦʙʨʘʟʥʦʡ ʭʚʦʩʪʦʚʘʷ ʯʘʩʪʴʶ 

 

ɺ ʨʘʙʦʪʝ [8], ʚ ʢʦʪʦʨʦʡ ʤʦʜʝʣʠʨʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ 

ʫʜʘʨʥʳʭ ʷʜʝʨ, ʟʘ ʩʯʝʪ ʩʧʦʩʦʙʦʚ ʠʥʠʮʠʘʮʠʠ (ʈʠʩ.4), ʜʦʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʧʨʠ 

ʠʟʤʝʥʝʥʠʠ ʪʦʯʝʢ ʠʥʠʮʠʠʨʦʚʘʥʠʷ, ʤʦʞʥʦ ʜʦʙʠʚʘʪʴʩʷ ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʳ ʫʜʘʨʥʳʭ 

ʷʜʝʨ, ʚʧʣʦʪʴ ʜʦ ʙʣʠʟʢʠʭ ʢ ʢʫʤʫʣʷʪʠʚʥʳʤ ʩʪʨʫʷʤ. ʀʟ ʨʠʩʫʥʢʘ 5 ʤʦʞʥʦ ʫʚʠʜʝʪʴ, 

ʯʪʦ ʨʘʟʥʠʮʘ ʙʨʦʥʝʧʨʦʙʠʪʠʠ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʨʘʚʥʘ 0.3 ʦʪ ʥʘʯʘʣʴʥʦʛʦ ʜʠʘʤʝʪʨʘ 

ʦʙʣʠʮʦʚʢʠ dʟ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʫʜʣʠʥʝʥʠʠ ʷʜʨʘ ʜʦ ʨʘʟʤʝʨʦʚ ʙʣʠʟʢʠʭ ʢ 
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ñʩʪʨʫʡʥʳʤò, ʚʦʟʥʠʢʘʶʪ ʘʥʘʣʦʛʠʯʥʳʝ ʧʨʦʙʣʝʤʳ ʚ ʵʬʬʝʢʪʠʚʥʦʡ ʜʘʣʴʥʦʩʪʠ 

ʜʝʡʩʪʚʠʷ.  

 

ʘ)       ʙ)    

 
ʈʠʩ. 4 ʀʥʠʮʠʠʨʦʚʘʥʠʝ ʚʟʨʳʚʦʬʦʨʤʠʨʫʝʤʦʛʦ ʩʥʘʨʷʜʘ ʠ ʠʥʠʮʠʠʨʦʚʘʥʠʝ ʫʜʣʠʥʝʥʥʦʛʦ 

ʇʕ 

ʘ - ʚʟʨʳʚʦʬʦʨʤʠʨʫʝʤʳʡ ʩʥʘʨʷʜ ʩ ʝʜʠʥʠʯʥʦʡ ʪʦʯʢʦʡ ʠʥʠʮʠʘʮʠʠ; ʙ -   ʨʝʞʠʤ 

ʫʜʣʠʥʝʥʥʦʛʦ ʫʜʘʨʥʦʛʦ ʷʜʨʘ ʩ ʜʚʫʤʷ ʪʦʯʢʘʤʠ ʠʥʠʮʠʘʮʠʠ 

 
ʈʠʩ. 5 ʉʨʘʚʥʝʥʠʝ ʪʠʧʦʚ ʠʥʠʮʠʠʨʦʚʘʥʠʷ 

 

 ɸʥʘʣʠʟʠʨʫʷ, ʤʦʞʥʦ ʧʨʠʡʪʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʫʜʣʠʥʝʥʠʝ ʫʜʘʨʥʦʛʦ ʷʜʨʘ 

ʧʨʦʠʟʚʦʜʠʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʥʘ ʙʨʦʥʝʧʨʦʙʠʚʘʝʤʦʩʪʴ, ʦʜʥʘʢʦ ʩʥʠʞʘʝʪ 

ʵʬʬʝʢʪʠʚʥʫʶ ʜʘʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʷ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʙʦʨʘ ʨʘʟʣʠʯʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʫʜʣʠʥʝʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʜʘʣʴʥʦʩʪʠ ʜʦ ʮʝʣʠ. ʕʪʦ ʤʦʞʥʦ ʜʦʩʪʠʯʴ, ʠʟʤʝʥʷʷ ʪʦʯʢʫ ʠʥʠʮʠʘʮʠʠ. ɺʘʞʥʦ 

ʧʦʥʠʤʘʪʴ, ʯʪʦ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʚʘʞʥʘ ʥʝ ʛʣʫʙʠʥʘ ʧʨʦʙʠʪʠʷ, ʘ ʜʠʘʤʝʪʨ 

ʧʨʦʙʦʠʥʳ (ʜʦʧʫʩʪʠʤ ʧʨʠ ʧʦʨʘʞʝʥʠʠ ʩʦʦʨʫʞʝʥʠʡ ʠ ʣʝʛʢʦʙʨʦʥʠʨʦʚʘʥʥʦʡ 

ʪʝʭʥʠʢʠ). ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʪʨʝʙʫʝʪʩʷ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʘʪʦʯʥʫʶ ʧʣʦʱʘʜʴ 

ʚʦʟʜʝʡʩʪʚʠʷ ʫʜʘʨʥʦʛʦ ʷʜʨʘ ʥʘ ʧʨʝʛʨʘʜʫ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʣʝʜʫʝʪ ʠʟʙʝʛʘʪʴ 

ʚʳʪʷʥʫʪʳʭ ʬʦʨʤ. ʕʪʦ ʦʪʨʘʞʘʝʪ ʭʘʨʘʢʪʝʨ ʧʦʨʘʞʝʥʠʷ ʫʜʘʨʥʳʤ ʷʜʨʦʤ, ʝʛʦ 

ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ. ʋʜʘʨʥʳʝ ʷʜʨʘ ʟʘʥʠʤʘʶʪ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʤʝʩʪʦ ʤʝʞʜʫ 

ʢʫʤʫʣʷʪʠʚʥʳʤʠ ʩʪʨʫʷʤʠ ʠ ʢʠʥʝʪʠʯʝʩʢʠʤʠ ʩʥʘʨʷʜʘʤʠ, ʩʦʯʝʪʘʷ ʚ ʩʝʙʝ ʚʳʩʦʢʫʶ 

ʢʠʥʝʪʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʠ ʜʘʣʴʥʦʩʪʴ ʧʦʨʘʞʝʥʠʷ. 



  
 

45 
 

ʆʪʢʨʳʪʳʤʠ ʦʩʪʘʶʪʩʷ ʚʦʧʨʦʩʳ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʣʝʪʘ 

ʫʜʘʨʥʦʛʦ ʷʜʨʘ. ɺ ʨʘʙʦʪʝ [9] ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʝʪʦʜʠʢʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʥʦ ʠʟ-

ʟʘ ʩʣʦʞʥʦʩʪʠ, ʜʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʯʠʪʘʪʴ ʪʦʣʴʢʦ ʫʧʨʦʱʝʥʥʫʶ 

ʤʦʜʝʣʴ, ʯʪʦ ʜʘʝʪ ʧʦʛʨʝʰʥʦʩʪʴ ʜʦ 10%.  
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʧʦʩʦʙʳ ʫʚʝʣʠʯʝʥʠʷ ʛʣʫʙʠʥʳ ʧʨʦʙʠʪʠʷ 

ʢʫʤʫʣʷʪʠʚʥʳʭ ʧʝʨʬʦʨʘʪʦʨʦʚ. ʇʨʠʚʝʜʝʥʦ ʦʧʠʩʘʥʠʝ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʧʝʨʬʦʨʘʪʦʨʦʚ ʜʘʥʥʦʛʦ ʪʠʧʘ, ʬʠʟʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʚ ʢʦʪʦʨʳʭ ʦʥʠ ʧʨʠʤʝʥʷʶʪʩʷ, 

ʠʭ ʫʩʪʨʦʡʩʪʚʦ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʢʫʤʫʣʷʪʠʚʥʦʡ ʧʝʨʬʦʨʘʮʠʠ ʠ 

ʩʧʦʩʦʙʳ ʠʭ ʨʝʰʝʥʠʡ. ʅʘ ʦʩʥʦʚʝ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʧʨʦʙʣʝʤ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝ ʜʣʠʥʳ ʢʫʤʫʣʷʪʠʚʥʦʡ ʩʪʨʫʠ ʟʘ ʩʯʸʪ ʧʨʠʤʝʥʝʥʠʷ ʚ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ 

ʤʘʛʥʠʪʥʦʛʦ ʠʤʧʫʣʴʩʘ, ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ ʢʫʤʫʣʷʪʠʚʥʫʶ ʩʪʨʫʶ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʬʪʷʥʘʷ ʩʢʚʘʞʠʥʘ; ʢʫʤʫʣʷʪʠʚʥʘʷ ʧʝʨʬʦʨʘʮʠʷ; 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʡ ʤʘʛʥʠʪʥʳʡ ʠʤʧʫʣʴʩ. 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʙʦʣʴʰʠʥʩʪʚʦ ʨʦʩʩʠʡʩʢʠʭ ʩʢʚʘʞʠʥ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ 

ʛʣʫʙʠʥʝ 2,4 ʢʤ. ʉʨʝʜʥʝʝ ʧʦ ʚʝʣʠʯʠʥʝ ʠʟʚʣʝʢʘʝʤʳʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʩ ʟʘʧʘʩʦʤ ʥʝʬʪʠ 10-30 ʤʣʥ ʪ ʠʤʝʝʪ ʧʣʦʱʘʜʴ 10-50 ʢʤ
2 
ʩ 

ʪʦʣʱʠʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ 5-10 ʤ. ɼʠʘʤʝʪʨ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʦʙʩʘʜʥʦʡ 

ʢʦʣʦʥʥʳ ʚ ʵʪʠʭ ʩʢʚʘʞʠʥʘʭ ʥʝ ʧʨʝʚʳʰʘʝʪ 146 ʤʤ[1] (ʈʠʩ._1)[2].  

ʅʘ ʛʣʫʙʠʥʝ 2 ʢʤ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʩʢʚʘʞʠʥʝ ʜʦʩʪʠʛʘʝʪ 100 ʛʨʘʜʫʩʦʚ ʧʦ 
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ʎʝʣʴʩʠʶ, ʘ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʩʢʚʘʞʠʥʥʦʡ ʞʠʜʢʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 30 

ʄʇʘ. ɺ ʩʢʚʘʞʠʥʘʭ ʛʣʫʙʠʥʦʡ ʦʪ 3 ʜʦ 4 ʢʤ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʜʘʚʣʝʥʠʝ ʚʦʟʨʘʩʪʘʶʪ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʦ 200 ʛʨʘʜʫʩʦʚ ʠ 100 ʄʇʘ[3].  

ɺ ʧʨʦʮʝʩʩʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʢʚʘʞʠʥʳ ʚʘʞʥʳʤ ʤʦʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ 

ʧʝʨʬʦʨʘʮʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʢʦʣʦʥʥʳ. ʇʝʨʬʦʨʘʮʠʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʠʣʠ ʫʩʠʣʝʥʠʷ ʧʨʠʪʦʢʘ ʥʝʬʪʠ ʚ ʜʦʙʳʯʥʫʶ ʩʢʚʘʞʠʥʫ ʠʣʠ ʧʣʘʩʪ. 

ʂʦʣʠʯʝʩʪʚʦ ʧʝʨʬʦʨʠʨʫʝʤʳʭ ʦʪʚʝʨʩʪʠʡ ʚ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʢʦʣʦʥʥʝ ʩʢʚʘʞʠʥʳ 

~12..20 ʥʘ ʧʦʛʦʥʥʳʡ ʤʝʪʨ. ɼʠʘʤʝʪʨ ʦʪʚʝʨʩʪʠʷ ~20  ʤʤ ʩ ʛʣʫʙʠʥʦʡ ʧʨʦʙʠʪʠʷ ʜʦ 

1 ʤ [4] (ʈʠʩ._2)[5].  

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʧʝʨʬʦʨʘʮʠʠ: ʧʫʣʝʚʘʷ, ʪʦʨʧʝʜʥʘʷ, 

ʢʫʤʫʣʷʪʠʚʥʘʷ ʠ ʧʝʩʢʦʩʪʨʫʡʥʘʷ.  

ʂʫʤʫʣʷʪʠʚʥʘʷ ʧʝʨʬʦʨʘʮʠʷ ʥʘʰʣʘ ʩʘʤʦʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. 

ʇʦʜʙʠʨʘʷ ʥʝʦʙʭʦʜʠʤʳʝ ɺɺ, ʤʦʞʥʦ ʚ ʰʠʨʦʢʠʭ ʜʠʘʧʘʟʦʥʘʭ ʨʝʛʫʣʠʨʦʚʘʪʴ ʠʭ 

ʪʝʨʤʦʩʪʦʡʢʦʩʪʴ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʜʘʚʣʝʥʠʶ ʠ ʵʪʠʤ ʩʘʤʳʤ ʨʘʩʰʠʨʠʪʴ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʬʦʨʘʮʠʠ ʚ ʩʢʚʘʞʠʥʘʭ ʩ ʚʳʩʦʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʠ 

ʜʘʚʣʝʥʠʷʤʠ[6]. 

 
ʈʠʩ. 1. ʂʦʥʩʪʨʫʢʮʠʷ ʥʝʬʪʷʥʦʡ ʩʢʚʘʞʠʥʳ: 

1. ʆʙʩʘʜʥʘʷ ʢʦʣʦʥʥʘ, 2. ʎʝʤʝʥʪʥʳʡ ʢʘʤʝʥʴ, 3. ʇʨʦʜʫʢʪʠʚʥʳʡ ʧʣʘʩʪ, 

 4. ʇʝʨʬʦʨʠʨʦʚʘʥʥʳʝ ʦʪʚʝʨʩʪʠʷ 
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ʈʠʩ. 2. ʉʭʝʤʘ ʧʝʨʬʦʨʠʨʦʚʘʥʥʦʛʦ ʦʪʚʝʨʩʪʠʷ: 

1. ʆʙʩʘʜʥʘʷ ʢʦʣʦʥʥʘ. 2. ʎʝʤʝʥʪʥʳʡ ʢʘʤʝʥʴ. 3. ʇʝʨʬʦʨʠʨʦʚʘʥʥʦʝ ʦʪʚʝʨʩʪʠʝ. 4. 

ʇʨʦʜʫʢʪʠʚʥʳʡ ʧʣʘʩʪ. 5. ɻʣʫʙʠʥʘ ʧʨʦʙʠʪʠʷ ʧʝʨʬʦʨʘʪʦʨʘ. 

ʂʫʤʫʣʷʪʠʚʥʘʷ ʧʝʨʬʦʨʘʮʠʷ ʠʤʝʝʪ ʜʚʘ ʥʘʧʨʘʚʣʝʥʠʷ: ʛʣʫʙʦʢʦʛʦ ʧʨʦʙʠʪʠʷ ʠ 

ʫʚʝʣʠʯʝʥʠʝ ʚʭʦʜʥʦʛʦ ʦʪʚʝʨʩʪʠʷ.  ɺ ʟʘʨʷʜʘʭ ʛʣʫʙʦʢʦʛʦ ʧʨʦʙʠʪʠʷ ʥʝʦʙʭʦʜʠʤʳ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʧʨʦʙʦʠʥʳ ʠ ʝʸ ʜʠʘʤʝʪʨ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʫʩʠʣʝʥʥʦʛʦ ʧʨʠʪʦʢʘ 

ʥʝʬʪʠ. ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʦʧʠʩʘʥʥʦʛʦ, ʚʩʪʘʸʪ ʟʘʜʘʯʘ ʫʣʫʯʰʝʥʠʷ ʢʫʤʫʣʷʪʠʚʥʳʭ 

ʟʘʨʷʜʦʚ ʛʣʫʙʦʢʦʛʦ ʧʨʦʙʠʪʠʷ[7]. 

ʊʘʢ ʢʘʢ ʢʫʤʫʣʷʪʠʚʥʳʝ ʧʝʨʬʦʨʘʪʦʨʳ  ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʫʩʣʦʚʠʷʭ 

ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ (100-300 ʛʨʘʜʫʩʦʚ ʎʝʣʴʩʠʷ) ʠ ʚʥʝʰʥʝʛʦ 

ʜʘʚʣʝʥʠʷ (30-100 ʄʇʘ), ʪʦ ʫʩʪʨʦʡʩʪʚʘ ʜʦʣʞʥʳ ʥʘʜʝʞʥʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ 

ʧʦʩʣʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʨʝʙʳʚʘʥʠʷ ʚ ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ.  

ɻʣʘʚʥʦʡ ʯʘʩʪʴʶ ʢʫʤʫʣʷʪʠʚʥʳʭ ʧʝʨʬʦʨʘʪʦʨʦʚ ʷʚʣʷʶʪʩʷ ʤʘʣʦʛʘʙʘʨʠʪʥʳʝ 

ʦʩʝʩʠʤʤʝʪʨʠʯʥʳʝ ʢʫʤʫʣʷʪʠʚʥʳʝ ʟʘʨʷʜʳ ʩ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʦʙʣʠʮʦʚʢʦʡ.  

ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʢʫʤʫʣʷʪʠʚʥʳʭ ʟʘʨʷʜʦʚ ʬʦʨʤʘ ʢʫʤʫʣʷʪʠʚʥʦʡ ʚʳʝʤʢʠ 

ʢʦʥʠʯʝʩʢʘʷ, ʫʛʦʣ ʧʨʠ ʝʸ ʚʝʨʰʠʥʝ 60- 75 ʛʨʘʜʫʩʦʚ. ʊʦʣʱʠʥʘ ʤʝʜʥʦʡ ʦʙʣʠʮʦʚʢʠ 

ʢʫʤʫʣʷʪʠʚʥʦʡ ʚʳʝʤʢʠ ʩʦʩʪʘʚʣʷʝʪ 2,5..5,0 % ʦʪ ʝʸ ʜʠʘʤʝʪʨʘ.  

ʉʪʘʙʠʣʴʥʦʩʪʴ ʩʚʦʡʩʪʚ ʢʫʤʫʣʷʪʠʚʥʳʭ ʟʘʨʷʜʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʪʝʨʤʦʩʪʦʡʢʠʤʠ ɺɺ. 

ʂʫʤʫʣʷʪʠʚʥʳʝ ʟʘʨʷʜʳ ʠʟʦʣʠʨʫʶʪ ʦʪ ʩʢʚʘʞʠʥʥʦʡ ʞʠʜʢʦʩʪʠ ʧʫʪʸʤ 

ʨʘʟʤʝʱʝʥʠʷ ʠʭ ʚ ʛʝʨʤʝʪʠʯʥʦʤ ʢʦʨʧʫʩʝ (ʢʦʨʧʫʩʥʳʝ ʢʫʤʫʣʷʪʠʚʥʳʝ 

ʧʝʨʬʦʨʘʪʦʨʳ) ʠʣʠ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʛʝʨʤʝʪʠʯʥʳʭ ʦʙʦʣʦʯʢʘʭ (ʙʝʩʢʦʨʧʫʩʥʳʝ 

ʢʫʤʫʣʷʪʠʚʥʳʝ ʧʝʨʬʦʨʘʪʦʨʳ). ʆʧʫʩʢʘʶʪʩʷ ʚ ʩʢʚʘʞʠʥʳ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ 

ʪʷʞʝʩʪʠ ʠʣʠ ʥʘ ʥʘʩʦʩʥʦ-ʢʦʤʧʨʝʩʩʦʨʥʳʭ ʪʨʫʙʘʭ. ʇʦʜʨʳʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʜʝʪʦʥʠʨʫʶʱʝʛʦ ʰʥʫʨʘ, ʚʟʨʳʚʥʦʛʦ ʧʘʪʨʦʥʘ ʠʣʠ ʜʨʫʛʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 

ʚʦʟʙʫʞʜʝʥʠʷ ʜʝʪʦʥʘʮʠʠ.  

ʅʝʧʨʝʤʝʥʥʳʤ ʫʩʣʦʚʠʝʤ ʦʙʨʘʟʦʚʘʥʠʷ ʢʫʤʫʣʷʪʠʚʥʦʡ ʩʪʨʫʠ ʷʚʣʷʝʪʩʷ 

ʦʪʩʫʪʩʪʚʠʝ ʚ ʢʫʤʫʣʷʪʠʚʥʦʡ ʚʳʝʤʢʝ ʧʣʦʪʥʦʛʦ ʚʝʱʝʩʪʚʘ. ɼʣʷ ʧʨʘʚʠʣʴʥʦʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʫʤʫʣʷʪʠʚʥʦʡ ʩʪʨʫʠ ʪʨʝʙʫʝʪʩʷ ʬʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ. 

ʇʨʠ ʧʝʨʬʦʨʘʮʠʠ ʢʫʤʫʣʷʪʠʚʥʘʷ ʩʪʨʫʷ ʧʨʦʙʠʚʘʝʪ ʩʣʦʞʥʫʶ ʤʥʦʛʦʩʣʦʡʥʫʶ 

ʧʨʝʛʨʘʜʫ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʩʣʦʷ ʩʢʚʘʞʠʥʥʦʡ ʞʠʜʢʦʩʪʠ (10..15 ʤʤ), ʩʪʝʥʢʠ 

ʦʙʩʘʜʥʦʡ ʢʦʣʦʥʥʳ (6..12 ʤʤ ʩʪʘʣʠ) ʠ ʩʣʦʷ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ (20..50 ʤʤ), ʘ 
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ʟʘʪʝʤ ʫʛʣʫʙʠʪʴʩʷ ʚ ʧʦʨʦʜʫ. ʉʫʤʤʘʨʥʘʷ ʛʣʫʙʠʥʘ ʧʨʦʥʠʢʘʥʠʷ ʢʫʤʫʣʷʪʠʚʥʦʡ 

ʩʪʨʫʠ ʠ ʪʘʢʫʶ ʩʣʦʞʥʫʶ ʧʨʝʛʨʘʜʫ ʜʣʷ ʨʘʟʥʳʭ ʢʫʤʫʣʷʪʠʚʥʳʭ ʧʝʨʬʦʨʘʪʦʨʦʚ 

ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ L=150..300 ʤʤ [3] (ʈʠʩ._2). 

ʇʨʠ ʢʫʤʫʣʷʪʠʚʥʦʡ ʧʝʨʬʦʨʘʮʠʠ ʩʢʚʘʞʠʥʳ ʮʝʤʝʥʪʥʳʡ ʢʘʤʝʥʴ ʚ 

ʟʘʢʦʣʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ (ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʝʞʜʫ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʢʦʣʦʥʥʦʡ ʠ 

ʧʦʨʦʜʦʡ) ʠʩʧʳʪʳʚʘʝʪ ʩʠʣʴʥʦʝ ʤʝʭʘʥʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʨʠ ʚʟʨʳʚʝ ɺɺ, 

ʧʨʠʚʦʜʷʱʝʝ ʢ ʝʛʦ ʨʘʟʨʫʰʝʥʠʶ, ʦʪʩʣʦʝʥʠʶ ʦʪ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʢʦʣʦʥʥʳ ʠʣʠ 

ʧʦʨʦʜʳ, ʨʘʩʪʨʝʩʢʠʚʘʥʠʶ. ɺʦ ʠʟʙʝʞʘʥʠʝ ʵʪʦʛʦ ʧʨʠʤʝʥʷʶʪ ʱʘʜʷʱʫʶ 

ʢʫʤʫʣʷʪʠʚʥʫʶ ʧʝʨʬʦʨʘʮʠʶ ʩʣʘʙʳʤʠ ʟʘʨʷʜʘʤʠ, ʦʢʘʟʳʚʘʶʱʫʶ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʝʙʦʣʴʰʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʟʘʢʦʣʦʥʥʳʡ ʮʝʤʝʥʪʥʳʡ ʢʘʤʝʥʴ. ʆʜʥʘʢʦ ʧʨʠ ʵʪʦʤ 

ʢʦʣʠʯʝʩʪʚʦ ʠ ʛʣʫʙʠʥʘ ʧʝʨʬʦʨʘʮʠʦʥʥʳʭ ʦʪʚʝʨʩʪʠʡ ʩʚʦʜʠʪʩʷ ʢ ʤʠʥʠʤʫʤʫ, ʯʪʦ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʢʚʘʞʠʥʳ.  

ɼʣʷ ʨʝʰʝʥʠʷ ʚʳʰʝʦʧʠʩʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʫʚʝʣʠʯʝʥʠʷ ʛʣʫʙʠʥʳ ʧʨʦʙʠʪʠʷ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʦʚʤʝʱʝʥʠʷ ʤʝʩʪʘ ʚʦʟʜʝʡʩʪʚʠʷ ʢʫʤʫʣʷʪʠʚʥʦʡ ʧʝʨʬʦʨʘʮʠʠ ʧʨʠ 

ʚʪʦʨʦʤ ʠ ʧʦʩʣʝʜʫʶʱʠʭ ʮʠʢʣʘʭ ʧʝʨʬʦʨʠʨʦʚʘʥʠʷ ʩ ʤʝʩʪʦʤ ʚʦʟʜʝʡʩʪʚʠʷ 

ʧʝʨʬʦʨʘʮʠʠ ʧʨʠ ʧʝʨʚʦʤ ʮʠʢʣʝ ʧʝʨʬʦʨʠʨʦʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʩʦʚʤʝʱʝʥʠʝ 

ʧʨʦʚʦʜʷʪ ʩʦ ʩʤʝʱʝʥʠʝʤ ʚʚʝʨʭ ʠʣʠ ʚʥʠʟ ʠʣʠ ʧʦ ʘʟʠʤʫʪʫ. ʇʨʠ ʪʘʢʦʡ ʧʝʨʬʦʨʘʮʠʠ 

ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʬʦʨʤʳ, ʨʘʩʰʠʨʝʥʠʝ ʠ ʫʛʣʫʙʣʝʥʠʝ ʦʪʚʝʨʩʪʠʡ ʚ ʩʢʚʘʞʠʥʝ, 

ʩʥʠʞʝʥʠʝ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʟʘʢʦʣʦʥʥʳʡ ʮʝʤʝʥʪʥʳʡ ʢʘʤʝʥʴ, 

ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʝʨʬʦʨʘʮʠʦʥʥʳʭ ʦʪʚʝʨʩʪʠʡ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʠʭ 

ʛʣʫʙʠʥʳ[8]. 

ʇʨʠ ʧʝʨʬʦʨʘʮʠʠ ʢʫʤʫʣʷʪʠʚʥʳʝ ʩʪʨʫʠ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʥʘʛʨʝʪʫʶ ʩʨʝʜʫ, 

ʥʘʭʦʜʷʱʫʶʩʷ ʧʦʜ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʤ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʤ ʜʘʚʣʝʥʠʠ. ʉʨʝʜʘ ʧʦʜ 

ʵʪʠʤ ʜʘʚʣʝʥʠʝʤ ʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ɺɺ, ʠʟ-ʟʘ 

ʯʝʛʦ ʫʤʝʥʴʰʘʝʪʩʷ ʩʢʦʨʦʩʪʴ ʜʝʪʦʥʘʮʠʠ, ʯʪʦ ʚʩʣʝʜʩʪʚʠʝ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ 

ʛʣʫʙʠʥʳ ʠ ʜʠʘʤʝʪʨʘ ʧʨʦʙʠʚʘʝʤʦʛʦ ʚ ʧʦʨʦʜʝ ʢʘʥʘʣʘ. ɽʩʣʠ ʢʫʤʫʣʷʪʠʚʥʳʝ ʩʪʨʫʠ 

ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʩʞʘʪʫʶ ʞʠʜʢʦʩʪʴ, ʪʦ ʚʦʟʤʦʞʥʦ ʩʭʣʦʧʳʚʘʥʠʝ ʦʙʨʘʟʫʝʤʦʡ ʚ 

ʞʠʜʢʦʩʪʠ ʢʘʚʝʨʥʳ, ʯʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʝʪ ʛʣʫʙʠʥʫ ʧʨʦʙʠʪʠʷ. 

ʇʨʠʤʝʥʝʥʠʝ ʪʦʥʢʠʭ ʢʫʤʫʣʷʪʠʚʥʳʭ ʦʙʣʠʮʦʚʦʢ(ʂʆ) ʚ ʢʫʤʫʣʷʪʠʚʥʳʭ 

ʧʝʨʬʦʨʘʪʦʨʘʭ ʩ ʚʝʣʠʯʠʥʦʡ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ ʦʙʦʣʦʯʢʠ ʧʦʨʷʜʢʘ ʪʦʣʱʠʥʳ 

ʩʪʨʫʝʦʙʨʘʟʫʶʱʝʛʦ ʩʣʦʷ ʚ ʢʣʘʩʩʠʯʝʩʢʦʡ ʢʫʤʫʣʷʮʠʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ 

ʛʠʧʝʨʢʫʤʫʣʷʪʠʚʥʦʝ ʪʝʯʝʥʠʝ ʧʨʠ ʤʘʣʳʭ ʫʛʣʘʭ ʨʘʩʢʨʳʪʠʷ ʪʘʢʠʭ ʂʆ, ʪʘʢʠʭ ʞʝ, 

ʢʘʢʠʝ ʧʨʠʤʝʥʷʶʪʩʷ  ʚ ʢʣʘʩʩʠʯʝʩʢʦʡ ʢʫʤʫʣʷʮʠʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʘʩʩʘ ʤʝʪʘʣʣʘ, 

ʠʜʫʱʘʷ ʚ ʢʫʤʫʣʷʪʠʚʥʦʡ ʩʪʨʫʝ  ʚʦʟʨʘʩʪʘʝʪ ʟʘ ʩʯʸʪ ʜʣʠʥʳ ʦʙʨʘʟʫʶʱʝʡ ʂʆ. 

ʈʝʘʣʴʥʦ ʜʣʷ ʂɿ ʜʠʘʤʝʪʨʦʤ 40 ʤʤ ʪʦʣʱʠʥʘ ʘʣʶʤʠʥʠʝʚʦʡ ʂʆ ʚ ʝʸ ʚʝʨʰʠʥʝ 

ʤʦʞʝʪ ʙʳʪʴ ʧʦʨʷʜʢʘ 0,4-0,5 ʤʤ[7].     

ɺ ʨʘʙʦʪʝ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʜʣʠʥʳ ʛʣʫʙʠʥʳ ʧʨʦʙʠʪʠʷ ʟʘʨʷʜʘ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʫʚʝʣʠʯʠʪʴ ʜʣʠʥʫ ʢʫʤʫʣʷʪʠʚʥʦʡ ʩʪʨʫʠ. 

ʅʘ ʟʘʨʷʜʳ ʧʝʨʬʦʨʘʪʦʨʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʡ ʤʘʛʥʠʪʥʳʡ ʠʤʧʫʣʴʩ, ʧʨʦʭʦʜʷʱʠʡ ʯʝʨʝʟ ʢʫʤʫʣʷʪʠʚʥʫʶ 

ʩʪʨʫʶ. 

ʇʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚʦʟʥʠʢʘʶʪ ʫʩʣʦʚʠʷ 

ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʜʣʠʥʳ ʢʫʤʫʣʷʪʠʚʥʦʡ ʩʪʨʫʠ.  

ɺʩʣʝʜʩʪʚʠʝ ʩʢʠʥ-ʵʬʬʝʢʪʘ ʚʥʝʰʥʝʝ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʝ ʧʦʣʝ ʥʝ ʧʨʦʥʠʢʘʝʪ ʚ 
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ʛʣʫʙʴ ʤʘʪʝʨʠʘʣʘ ʩʪʨʫʠ, ʠʥʜʫʮʠʨʫʷ ʵʢʨʘʥʠʨʫʶʱʠʝ ʝʛʦ ʚʠʭʨʝʚʳʝ ʘʟʠʤʫʪʘʣʴʥʳʝ 

ʪʦʢʠ ʚ ʪʦʥʢʦʤ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʩʪʨʫʠ. ʍʘʨʘʢʪʝʨʥʦʝ ʟʥʘʯʝʥʠʝ ʯʘʩʪʦʪʳ 

ʠʟʤʝʥʝʥʠʷ ʧʦʣʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʤʘʣʦʩʪʴ ʪʦʣʱʠʥʳ ʩʢʠʥ-ʩʣʦʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʦʧʝʨʝʯʥʳʤ ʨʘʟʤʝʨʦʤ ʩʪʨʫʠ ʜʣʷ ʤʝʜʥʳʭ ʩʪʨʫʡ ʜʠʘʤʝʪʨʦʤ ʥʝʩʢʦʣʴʢʦ 

ʤʠʣʣʠʤʝʪʨʦʚ ʩʦʩʪʘʚʣʷʝʪ 10
5
-10

6
 ʩ

-1
. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʪʦʢʦʚ ʩ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ʚʦʟʥʠʢʘʶʪ ʫʩʠʣʠʷ, ʩʞʠʤʘʶʱʠʝ 

ʩʪʨʫʶ ʠ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʝ ʪʘʢʞʝ ʚ ʪʦʥʢʦʤ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ. ʇʨʠ ʫʩʣʦʚʠʠ 

ʦʪʩʫʪʩʪʚʠʷ ʧʦʣʷ ʚʥʫʪʨʠ ʩʪʨʫʠ ʵʪʠ ʫʩʠʣʠʷ ʵʢʚʠʚʘʣʝʥʪʥʳ ʧʦ ʩʚʦʝʤʫ ʜʝʡʩʪʚʠʶ 

ʤʘʛʥʠʪʥʦʤʫ ʜʘʚʣʝʥʠʶ. 

ʆʙʫʩʣʦʚʣʝʥʥʦʝ ʧʣʘʩʪʠʯʝʩʢʦʡ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴʶ ʨʘʟʚʠʪʠʝ ʚʦʟʤʫʱʝʥʠʡ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʫʤʫʣʷʪʠʚʥʦʡ ʩʪʨʫʠ ʚʳʟʳʚʘʝʪ ʪʘʢʦʝ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʠʭ ʫʩʠʣʝʥʠʝ ʚ ʤʝʩʪʘʭ ʚʳʧʫʢʣʦʩʪʝʡ 

ʠ, ʥʘʧʨʦʪʠʚ, ʦʩʣʘʙʣʝʥʠʝ ʚ 

ʦʙʣʘʩʪʷʭ ʨʘʟʚʠʚʘʶʱʠʭʩʷ 

ʧʝʨʝʪʷʞʝʢ. ʊʘʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʩʪʨʫʶ ʤʦʞʝʪ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ 

ʧʨʦʮʝʩʩ ʝʸ ʨʘʩʪʷʞʝʥʠʷ. 

ʇʨʠ ʚʦʟʜʝʡʩʪʚʠʠ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ ʚʦʟʥʠʢʘʶʪ ʫʩʣʦʚʠʷ ʜʣʷ 

ʫʚʝʣʠʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʜʣʠʥʳ 

ʢʫʤʫʣʷʪʠʚʥʦʡ ʩʪʨʫʠ, ʧʨʠʯʝʤ ʧʨʠ 

ʦʧʨʝʜʝʣʸʥʥʳʭ ʨʝʞʠʤʘʭ 

ʚʦʟʜʝʡʩʪʚʠʷ ʵʪʦ ʤʦʞʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʥʝ ʪʦʣʴʢʦ ʟʘ ʩʯʸʪ   

ʠʟʤʝʥʝʥʠʷ ʜʣʠʥʳ         

ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʦʩʣʝ ʨʘʟʨʳʚʘ 

ʩʪʨʫʠ ʵʣʝʤʝʥʪʦʚ, ʥʦ ʠ ʟʘ ʩʯʸʪ 

ʫʚʝʣʠʯʝʥʠʷ ʠʭ ʢʦʣʠʯʝʩʪʚʘ. ʅʘ 

ʈʠʩʫʥʢʝ 3[9] ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʦʮʝʩʩ 

ʩʪʘʙʠʣʠʟʘʮʠʠ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ 

ʵʣʝʤʝʥʪʘ ʢʫʤʫʣʷʪʠʚʥʦʡ ʩʪʨʫʠ 

çʰʝʝʯʥʦʡè ʩʪʘʜʠʠ ʧʨʠ 

ʚʦʟʜʝʡʩʪʚʠʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ[9]. 

 
ʈʠʩ.3. ʉʪʘʙʠʣʠʟʘʮʠʷ 

ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʵʣʝʤʝʥʪʘ 

ʢʫʤʫʣʷʪʠʚʥʦʡ ʩʪʨʫʠ çʰʝʝʯʥʦʡè ʩʪʘʜʠʠ 

ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ: 

ʘ ï ʝʩʪʝʩʪʚʝʥʥʦʝ ʜʝʬʦʨʤʠʨʦʚʘʥʠʝ; ʙ ï ʜʝʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ 

ʩʠʥʫʩʦʠʜʘʣʴʥʦʛʦ ʠʤʧʫʣʴʩʘ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ (ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʠʜʝʘʣʴʥʦʡ ʧʨʦʚʦʜʠʤʦʩʪʴ) 

 

ɺʳʩʦʢʦʯʘʩʪʦʪʥʳʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʠʤʧʫʣʴʩ ʧʦʟʚʦʣʷʝʪ ʟʘʤʝʜʣʠʪʴ 

ʨʘʟʚʠʪʠʝ ʧʣʘʩʪʠʯʝʩʢʫʶ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʢʫʤʫʣʷʪʠʚʥʦʡ ʩʪʨʫʠ, ʪʝʤ ʩʘʤʳʤ 
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ʫʚʝʣʠʯʠʪʴ ʝʸ ʜʣʠʥʫ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ ʛʣʫʙʠʥʫ ʧʨʦʙʠʪʠʷ ʢʫʤʫʣʷʪʠʚʥʦʛʦ 

ʟʘʨʷʜʘ. 
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Abstract  

In this paper looks at ways increase the depth of penetration of  jet perforation. 

The description of the application of perforating guns of this type, the physical 

conditions in which they are used, their device. Considers the problems of jet 

perforation and ways of their decisions. On the basis of the considered problem it is 

proposed an increase in the cumulative length of the jet at the expense of use in a 

high-frequency magnetic pulse that passes through the cumulative jet. 
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