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ʋɼʂ 37 

ɹɹʂ ʏ21 

ʄʦʣʦʜʸʞʴ ʠ ʥʘʫʢʘ : ʤʘʪʝʨʠʘʣʳ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯ.-ʧʨʘʢʪ. ʢʦʥʬ. (26 ʤʘʷ 2017 ʛ., 

ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ) ʚ 2 ʪ. ʊ. 1 / ʄʠʥʠʩʪʝʨʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʌɻɸʆʋ ɺʆ çʋʨʘʣʴʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʧʝʨʚʦʛʦ 

ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʠ ɹ.ʅ.ɽʣʴʮʠʥʘè, ʅʠʞʥʝʪʘʛʠʣ. ʪʝʭʥʦʣ. ʠʥ-ʪ (ʬʠʣ.). ï ʅʠʞʥʠʡ ʊʘʛʠʣ: 

ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, 2017. ï 236ʩ. 

ɺ ʩʙʦʨʥʠʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʩʪʫʜʝʥʪʦʚ 

ʅʊʀ (ʬʠʣʠʘʣʘ) ʋʨʌʋ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ, ʟʘʪʨʘʛʠʚʘʶʱʠʝ ʘʢʪʫʘʣʴʥʳʝ 

ʚʦʧʨʦʩʳ ʤʝʪʘʣʣʫʨʛʠʠ, ʩʧʝʮʠʘʣʴʥʦʛʦ ʠ ʦʙʱʝʛʦ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ, ʭʠʤʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 

ʘʨʭʠʪʝʢʪʫʨʳ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʠʢʣʘʜʥʦʡ ʤʝʭʘʥʠʢʠ, ʵʢʦʥʦʤʠʢʠ, ʵʢʦʣʦʛʠʠ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʦʯ. ɺ ʩʙʦʨʥʠʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʪʯʝʪʳ ʦ ʧʨʦʜʝʣʘʥʥʦʡ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʝ ʘʩʧʠʨʘʥʪʦʚ ʠ ʩʪʫʜʝʥʪʦʚ ʩʦʚʤʝʩʪʥʦ ʩ ʠʭ ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ. 

ʄʘʪʝʨʠʘʣʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ ʩʧʝʮʠʘʣʠʩʪʘʤ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ, ʘ ʪʘʢʞʝ 

ʩʪʫʜʝʥʪʘʤ. 

ʋɼʂ 37 

ɹɹʂ ʏ21 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʡ ʢʦʤʠʪʝʪ ʢʦʥʬʝʨʝʥʮʠʠ: 

ʇʨʝʜʩʝʜʘʪʝʣʴ:  ʇʦʪʘʥʠʥ ɺ.ɺ 

ɿʘʤ. ʧʨʝʜʩʝʜʘʪʝʣʷ: ɺʦʨʦʪʥʠʢʦʚ ɺ.ʀ. 

ʏʣʝʥʳ ʦʨʛʢʦʤʠʪʝʪʘ: ʉʠʜʦʨʦʚ ʆ.ʖ., ɻʦʤʘʥ ɺ.ɺ., ɼʦʢʫʯʘʝʚ ʉ.ɺ., ɼʫʙʠʥʠʥʘ ɺ.ɻ., ʀʩʘʢʦʚ ɼ. ɺ., ʇʳʭʪʝʝʚʘ 

ʂ.ɹ., ʊʠʪʦʚʘ ɽ.ʖ., ʐʝʚʯʝʥʢʦ ʆ.ʀ., ʌʝʜʦʨʝʝʚ ʉ. ɸ., ʇʳʩʪʦʛʦʚ ɸ. ɸ.. 

 

ʅʘʫʯʥʦʝ ʠʟʜʘʥʠʝ 

 

ʄʆʃʆɼɽɾʔ ʀ ʅɸʋʂɸ 
 

ʄʘʪʝʨʠʘʣʳ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

ʅʊʀ (ʬʠʣʠʘʣʘ) ʋʨʌʋ 

 

ɺ ʜʚʫʭ ʪʦʤʘʭ 

 

ʂʦʤʧʴʶʪʝʨʥʘʷ ʚʝʨʩʪʢʘ: ɸ.ɸ. ʇʳʩʪʦʛʦʚ 

 
 

 
 

 

 
 

 

 

É ʌɻɸʆʋ ɺʆ çʋʨʘʣʴʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʧʝʨʚʦʛʦ ʇʨʝʟʠʜʝʥʪʘ 

ʈʦʩʩʠʠ ɹ.ʅ.ɽʣʴʮʠʥʘè  

ʅʠʞʥʝʪʘʛʠʣʴʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ  

ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ), 2017 

ϭ ɸʚʪʦʨʳ ʩʪʘʪʝʡ, 2017 
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ȿɜɌɗɨɝɖɔɕ ɠɑɐɑɜɌɗɨəɧɕ ɟəɔɎɑɜɝɔɞɑɞ 
ȴɘɑəɔ ɛɑɜɎɚɏɚ ȻɜɑɓɔɐɑəɞɌ ȼɚɝɝɔɔ ȭ.ȹ. ȱɗɨɢɔəɌ 

ȹɔɒəɑɞɌɏɔɗɨɝɖɔɕ ɞɑɡəɚɗɚɏɔɣɑɝɖɔɕ 
ɔəɝɞɔɞɟɞ (ɠɔɗɔɌɗ) 

 
 
 
 

Ƚȱȶɂȴȴ: 

¶ ȸȱȾȬȷȷȿȼȯȴɃȱȽȶȴȱ ȾȱɁȹȺȷȺȯȴȴ 

¶ ɁȴȸȴɃȱȽȶȴȱ ȾȱɁȹȺȷȺȯȴȴ 

¶ ȽȾȼȺȴȾȱȷɈȽȾȮȺ ȴ ȬȼɁȴȾȱȶȾȿȼȬ 

¶ LANGUAGE EDUCATION F OR TECHNOLOGICAL 
INSTITUTE  
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ʄɽʊɸʃʃʋʈɻʀʏɽʉʂʀɽ ʊɽʍʅʆʃʆɻʀʀ  
 

ʉʆʉʊʆʗʅʀɽ ʀ ʇʋʊʀ ʈɸɿɺʀʊʀʗ ʇʈʆʀɿɺʆɼʉʊɺɸ ʇʈʆʌʀʃɽʁ 

ʉʊʈʆʀʊɽʃʔʅʆɻʆ ʉʆʈʊɸʄɽʅʊɸ ɺ ʂʉʎ ɸʆ çɽɺʈɸɿ-ʅʊʄʂè ʅɸ 

ʇʈʀʄɽʈɽ ʐɺɽʃʃɽʈɸ 20ʇ 

 

ʃʘʙʫʪʠʥ ʉ. ɺ., ʩʪʫʜʝʥʪ ʢʘʬʝʜʨʳ ʄʊ, 

ʄʠʨʦʥʦʚʘ ʄ. ɺ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʄʊ 

 ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

 

ɺʩʣʝʜʩʪʚʠʝ ʨʦʩʪʘ ʮʝʥ ʥʘ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʫʶ ʧʨʦʜʫʢʮʠʶ, ʨʳʥʦʯʥʳʡ ʩʧʨʦʩ 

ʥʘ ʥʝʝ ʥʘʯʠʥʘʝʪ ʧʘʜʘʪʴ, ʠʟ-ʟʘ ʯʝʛʦ ʨʷʜ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʟʘʚʦʜʦʚ ʚ ʩʪʨʘʥʝ 

ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʝʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʥʝʢʦʪʦʨʳʭ ʮʝʭʘʭ [1]. ʆʜʥʘʢʦ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʦʪʜʝʣʴʥʳʭ ʜʝʪʘʣʝʡ, ʦʩʦʙʝʥʥʦ ʧʨʦʬʠʣʝʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʩʪʨʦʠʪʝʣʴʥʦʤʫ 

ʩʦʨʪʘʤʝʥʪʫ, ʚ ʜʘʥʥʳʭ ʮʝʭʘʭ ʥʝ ʧʨʝʢʨʘʱʘʝʪʩʷ. ʕʪʦ ʩʚʷʟʘʥʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʩ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴʶ ʠʭ ʧʨʠʤʝʥʝʥʠʷ, ʢ ʪʘʢʠʤ ʧʨʦʬʠʣʷʤ ʦʪʥʦʩʠʪʩʷ, ʥʘʧʨʠʤʝʨ, 

ʰʚʝʣʣʝʨ. 

ʐʚʝʣʣʝʨ ï ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʚʠʜʦʚ ʤʝʪʘʣʣʦʧʨʦʢʘʪʘ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʣʝʛʢʠʡ ʠ ʧʨʦʯʥʳʡ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ. ʆʥ ʪʘʢ 

ʞʝ ʧʦʤʦʛʘʝʪ ʨʘʟʛʨʫʞʘʪʴ ʥʘʧʨʷʞʝʥʥʳʝ ʫʯʘʩʪʢʠ ʢʦʥʩʪʨʫʢʮʠʠ, ʟʘʤʝʪʥʦ 

ʦʙʣʝʛʯʘʷ ʝʸ. ʇʨʠʤʝʥʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʦʪʨʘʩʣʷʭ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ʏʘʱʝ ʚʩʝʛʦ ʰʚʝʣʣʝʨ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʵʣʝʤʝʥʪʘ ʦʧʦʨʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ 

ʤʦʩʪʦʚ, ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʬʝʨʤ. ʀʤʝʥʥʦ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʰʚʝʣʣʝʨʘ ʧʨʠʚʝʣʘ ʢ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʰʚʝʣʣʝʨʘ 20ʇ ʠ ʚʚʝʜʝʥʠʝ ʝʛʦ ʚ ʩʦʨʪʘʤʝʥʪ ɸʆ çɽɺʈɸɿ-ʅʊʄʂè ʩ ʮʝʣʴʶ 

ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʊʨʝʙʦʚʘʥʠʷ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʩʝʨʴʸʟʥʳʝ ʠ ʚʢʣʶʯʘʶʪ: ʢʦʥʪʨʦʣʴ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʪʨʝʙʦʚʘʥʠʷ ʧʨʠ ʠʩʧʳʪʘʥʠʠ 

ʥʘ ʠʟʛʠʙ, ʫʜʘʨʥʳʡ ʠʟʛʠʙ ʠ ʠʩʧʳʪʘʥʠʠ ʥʘ ʨʘʩʪʷʞʝʥʠʝ, ʪʨʝʙʦʚʘʥʠʷ ʧʦ 

ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʘʨʘʤʝʪʨʘʤ: ʚʨʝʤʝʥʥʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʘʟʨʳʚʫ, ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ, ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʫʜʣʠʥʝʥʠʝ, 

ʫʜʘʨʥʘʷ ʚʷʟʢʦʩʪʴ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʜʘʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʜʦʩʪʠʛʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚʳʙʦʨʦʤ 

ʩʧʦʩʦʙʘʤ ʧʨʦʢʘʪʢʠ. ʉʫʱʝʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʩʧʦʩʦʙʦʚ, ʥʦ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʳʣ ʚʳʙʨʘʥ ʩʧʦʩʦʙ ʧʨʦʢʘʪʢʠ ʰʚʝʣʣʝʨʦʚ ʩ ʫʚʝʣʠʯʝʥʥʳʤ 

ʫʢʣʦʥʦʤ ʧʦʣʦʢ ʠ ʠʟʦʛʥʫʪʦʡ ʩʪʝʥʢʦʡ. ʂʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʢʘʢ ʥʘ ʣʠʥʝʡʥʳʭ, ʪʘʢ ʠ ʥʘ ʥʝʧʨʝʨʳʚʥʳʭ ʩʪʘʥʘʭ, 

ʧʦʪʦʤʫ ʯʪʦ ʵʪʦʪ ʩʧʦʩʦʙ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʰʚʝʣʣʝʨʳ, ʢʘʢ ʩ ʫʢʣʦʥʦʤ 

ʚʥʫʪʨʝʥʥʠʭ ʛʨʘʥʝʡ, ʪʘʢ ʠ ʩ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʛʨʘʥʷʤʠ ʧʦʣʦʢ. ɼʦʩʪʦʠʥʩʪʚʦʤ 

ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ: ʧʨʦʢʘʪʢʘ ʚ ʧʨʝʜʯʠʩʪʦʚʦʤ ʢʘʣʠʙʨʝ ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ 

ʢʦʤʧʝʥʩʘʮʠʠ ʨʝʟʢʦʛʦ ʠʟʤʝʥʝʥʠʷ ʚʳʧʫʩʢʘ, ʫʤʝʥʴʰʘʝʪʩʷ ʩʲʝʤ ʤʝʪʘʣʣʘ ʧʨʠ 

ʧʝʨʝʪʦʯʢʝ ʠ ʨʘʩʭʦʜ ʚʘʣʢʦʚ, ʠʥʪʝʥʩʠʚʥʳʝ ʙʦʢʦʚʳʝ ʦʙʞʘʪʠʷ ʠʟ-ʟʘ ʙʦʣʴʰʦʛʦ 

ʚʳʧʫʩʢʘ. 
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 ɺ ʯʝʨʥʦʚʳʭ ʢʘʣʠʙʨʘʭ ʚ ʵʪʦʤ ʩʧʦʩʦʙʝ ʧʨʠʤʝʥʷʶʪ ʚʳʧʫʩʢ ʜʦ 40%, ʘ ʚ 

ʧʨʝʜʯʠʩʪʦʚʦʤ ʠ ʯʠʩʪʦʚʦʤ ʢʘʣʠʙʨʘʭï10-15%. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʦʢʦʥʯʘʪʝʣʴʥʦʡ 

ʬʦʨʤʳ ʰʚʝʣʣʝʨʘ, ʧʨʦʢʘʪʘʥʥʳʡ ʯʠʩʪʦʚʦʡ ʧʨʦʬʠʣʴ ʩ ʠʟʦʛʥʫʪʦʡ ʩʪʝʥʢʦʡ 

ʧʨʘʚʷʪ ʥʘ ʨʦʣʠʢʦʧʨʘʚʠʣʴʥʦʡ ʤʘʰʠʥʝ ʠʣʠ ʥʘ ʩʧʝʮʠʘʣʴʥʦʤ ʜʦʧʨʘʚʦʯʥʦʤ 

ʫʩʪʨʦʡʩʪʚʝ. [2] 

ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʨʝʞʠʤ ʦʙʞʘʪʠʡ, ʢʦʪʦʨʳʡ 

ʧʦʟʚʦʣʠʣ ʧʨʦʢʘʪʘʪʴ  ʰʚʝʣʣʝʨ ʚ ʦʙʞʠʤʥʦʡ ʢʣʝʪʠ ç850è ʟʘ 5 ʧʨʦʧʫʩʢʦʚ, ʚ 

ʧʝʨʚʦʡ ʢʣʝʪʠ ʪʨʠʦ ʩʪʘʥʘ ç650è ʟʘ 3 ʧʨʦʧʫʩʢʘ, ʚʦ ʚʪʦʨʦʡ ʢʣʝʪʠ ʪʨʠʦ ʩʪʘʥʘ 

ç650è ʟʘ 3 ʧʨʦʧʫʩʢʘ ʠ ʚ ʯʠʩʪʦʚʦʡ ʢʣʝʪʠ ʜʫʦ ʩʪʘʥʘ ç650è ʟʘ 1 ʧʨʦʧʫʩʢ. ʇʨʠ 

ʵʪʦʤ ʤʘʢʩʠʤʘʣʴʥʦʝ ʦʙʞʘʪʠʝ ʧʦʣʫʯʝʥʦ ʚ 3 ʧʨʦʧʫʩʢʝ ʠ ʩʦʩʪʘʚʠʣʦ 120 ʤʤ, ʠ ʥʝ 

ʧʨʝʚʳʰʘʝʪ ʜʦʧʫʩʪʠʤʦʝ.  

ʂʨʦʤʝ ʪʦʛʦ ʨʘʩʩʯʠʪʘʥʳ ʵʥʝʨʛʦʩʠʣʦʚʳʝ ʧʘʨʘʤʝʪʨʳ, ʘ ʠʤʝʥʥʦ ʩʨʝʜʥʝʝ 

ʫʜʝʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʜʦ 196 ʄʇʘ, ʢʦʥʪʘʢʪʥʦʝ ʜʘʚʣʝʥʠʝ ʜʦ 217 ʄʇʘ, ʫʩʠʣʠʝ 

ʤʝʪʘʣʣʘ ʥʘ ʚʘʣʢʠ ʜʦ 853 ʢʅ, ʢʚʘʜʨʘʪʠʯʥʳʡ ʤʦʤʝʥʪ ʟʘ ʮʝʣʳʡ ʧʝʨʠʦʜ ʧʨʦʢʘʪʢʠ 

ʠ ʩʫʤʤʘʨʥʳʡ ʢʚʘʜʨʘʪʠʯʥʳʡ ʤʦʤʝʥʪ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʧʨʦʢʘʪʢʠ ʧʦʣʦʩʳ ʜʦ 310 

ʢʅÖʤ. ʇʦʩʪʨʦʝʥʥʳʡ ʛʨʘʬʠʢ ɸʜʘʤʝʮʢʦʛʦ ʧʦʟʚʦʣʠʣ ʦʧʨʝʜʝʣʠʪʴ ʧʝʨʠʦʜ 

ʧʨʦʢʘʪʢʠ ʨʘʚʥʳʡ 37ʩ ʠ ʚʳʷʚʠʪʴ ʚʦʟʤʦʞʥʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚ 93 ʪ/ʯʘʩ. 

ʇʨʦʚʝʨʢʘ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ ʧʨʠʚʦʜʘ ʢʣʝʪʝʡ ʥʘ ʥʘʛʨʝʚ ʧʦʢʘʟʘʣʘ, ʯʪʦ 

ʧʝʨʝʛʨʝʚ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʘʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʨʝʞʠʤʳ ʧʨʦʢʘʪʢʠ ʷʚʣʷʶʪʩʷ 

ʨʘʮʠʦʥʘʣʴʥʳʤʠ. 

ɸʥʘʣʠʟ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʫʟʢʠʤ 

ʤʝʩʪʦʤ ʷʚʣʷʝʪʩʷ ʧʨʘʚʢʘ. ʆʜʥʠʤ ʠʟ ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʬʘʢʪʦʨʦʚ ʧʨʠ ʧʨʘʚʢʝ 

ʷʚʣʷʝʪʩʷ ʟʘʧʘʩ ʧʨʦʯʥʦʩʪʠ ʪʨʝʪʴʝʛʦ ʧʨʠʚʦʜʥʦʛʦ ʨʦʣʠʢʘ, ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʣʷʝʪ 

1,84. ʕʪʦʛʦ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʫʤʝʥʴʰʠʪʴ ʩʢʦʨʦʩʪʴ ʧʨʘʚʢʠ. 

ʇʨʠ ʫʤʝʥʴʰʝʥʠʠ ʩʢʦʨʦʩʪʠ ʧʨʘʚʢʠ, ʩʥʠʟʠʪʴʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʪʘʥʘ. 

ʊʦʛʜʘ ʥʝʦʙʭʦʜʠʤʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʫʩʪʘʥʦʚʢʘ ʝʱʝ ʦʜʥʦʡ ʨʦʣʠʢʦʧʨʘʚʠʣʴʥʦʡ 

ʤʘʰʠʥʳ, ʘ ʵʪʦ ʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʡ. 

ɼʦʢʘʟʘʥʦ, ʯʪʦ ʟʘʤʝʪʥʦʝ ʠʟʤʝʥʝʥʠʝ ʦʩʪʘʪʦʯʥʦʡ ʢʨʠʚʠʟʥʳ ʰʚʝʣʣʝʨʘ ʠ 

ʦʩʪʘʪʦʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʧʨʦʠʩʭʦʜʠʪ ʫʞʝ ʧʨʠ ʦʪʢʣʦʥʝʥʠʠ ʨʦʣʠʢʦʚ ʦʪ 

ʟʘʜʘʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʥʘ 0,1ð0,2 ʤʤ (ʪ.ʝ. ʠʤʝʝʪ ʤʝʩʪʦ ʚʳʩʦʢʘʷ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʚʦʡʩʪʚ ʧʨʦʢʘʪʘ ʢ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ 

ʧʘʨʘʤʝʪʨʘʤ ʧʨʘʚʠʣʴʥʳʭ ʤʘʰʠʥ), ʧʦʵʪʦʤʫ ʪʦʯʥʦʩʪʴ ʥʘʩʪʨʦʡʢʠ, ʬʦʨʤʠʨʫʝʤʘʷ 

ʪʦʯʥʦʩʪʴʶ ʧʝʨʝʤʝʱʝʥʠʷ ʨʦʣʠʢʦʚ, ʚʝʣʠʯʠʥʘʤʠ ʙʠʝʥʠʷ ʙʘʥʜʘʞʝʡ ʠ ʣʶʬʪʦʚ ʚ 

ʧʦʜʚʠʞʥʳʭ ʯʘʩʪʷʭ ʠ ʞʝʩʪʢʦʩʪʴʶ ʢʦʥʩʪʨʫʢʮʠʠ, ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ 

ʢʦʥʩʪʨʫʢʮʠʝʡ ʈʇʄ. 

ʅʝʮʝʣʝʩʦʦʙʨʘʟʥʦ ʫʤʝʥʴʰʝʥʠʝ ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ 

ʢʦʥʩʪʨʫʢʮʠʷʭ ʈʇʄ ʚʝʣʠʯʠʥ ʰʘʛʦʚ ʠ ʜʠʘʤʝʪʨʦʚ ʨʦʣʠʢʦʚ, ʪʘʢ ʢʘʢ ʵʪʦ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʧʦʚʣʠʷʝʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʩʪʘʪʦʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ. 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʥʠʞʝʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘ ʨʦʣʠʢʠ ʷʚʣʷʝʪʩʷ ʧʦʜʘʯʘ 

ʥʘʛʨʝʪʦʡ ʚʦʜʳ ʚ ʦʯʘʛ ʜʝʬʦʨʤʘʮʠʠ ʧʨʘʚʢʠ. [3] 

ɺ ʩʚʷʟʠ ʩ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴʶ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʢʘʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʰʚʝʣʣʝʨʦʚ ʨʘʟʣʠʯʥʳʭ ʨʘʟʤʝʨʦʚ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʩʰʠʨʠʪʴ ʩʦʨʪʘʤʝʥʪ ʮʝʭʘ 

ʚʚʝʜʝʥʠʝʤ ʚ ʥʝʛʦ ʰʚʝʣʣʝʨʘ ˉ20ʇ. 
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ʇʨʠ ʵʪʦʤ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʩʦʩʪʘʚʠʪ 10 ʤʣʥ. ʨʫʙ. ʚ ʛʦʜ ʧʨʠ 

ʩʝʙʝʩʪʦʠʤʦʩʪʠ 32000 ʨʫʙ. 

 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 

 

1. ɺ. ʇʝʪʣʝʚʦʡ, ɹ. ʃʷʫʚ. ɾʝʣʝʟʥʦʝ ʫʜʦʨʦʞʘʥʠʝ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: www.vedomosti.ru/business/articles/2014/12/23/zheleznoe-udorozhanie.  

2.   ʉʤʠʨʥʦʚ ɺ. ʂ., ʐʠʣʦʚ ɺ. ɸ., ʀʥʘʪʦʚʠʯ ʖ. ɺ. ʂʘʣʠʙʨʦʚʢʘ ʧʨʦʢʘʪʥʳʭ 

ʚʘʣʢʦʚ. ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʜʣʷ ʚʫʟʦʚ. ï ʄ.: ʄʝʪʘʣʣʫʨʛʠʷ, 1987. ï 368 ʩ. 

3. ʇʘʪʝʥʪ ˉ 2120480 ɹʝʜʘʨʝʚ ʅ.ʀ.; ɻʘʣʠʮʳʥ ɻ.ɸ.; ʃʝʙʝʜʝʚ ɺ.ʀ.; ʉʢʦʨʦʭʦʜʦʚ 

ɺ.ɸ.; ʊʨʳʥʢʠʥ ɸ.ʈ.; ʄʦʛʠʣʴʥʳʡ ɺ.ɺ.; ʉʝʨʛʝʝʚ ʊ.ɺ.; ʉʝʣʝʪʢʦʚ ɸ.ʀ. ʆʪʢʨʳʪʦʝ 

ʘʢʮʠʦʥʝʨʥʦʝ ʦʙʱʝʩʪʚʦ "ʂʫʟʥʝʮʢʠʡ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʡ ʢʦʤʙʠʥʘʪ". 

 

ɸʅɸʃʀɿ ɺʆɿɼɽʁʉʊɺʀʗ ʊʗɾɽʃʓʍ ʄɽʊɸʃʃʆɺ ʅɸ ɾʀɺʓɽ 

ʆʈɻɸʅʀɿʄʓ 

 

ɸʛʘʬʦʥʦʚʘ ʂ.ɸ. ʰʢʦʣʘ ˉ80, 10ɸ ʢʣʘʩʩ 

ʇʳʭʪʝʝʚʘ ʂ.ɹ.,  ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʄʊ 

ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

 

ʄʝʪʘʣʣʫʨʛʠʯʝʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠʛʨʘʝʪ ʚ ʵʢʦʥʦʤʠʢʝ ʣʶʙʦʡ ʩʪʨʘʥʳ 

ʦʯʝʥʴ ʚʘʞʥʫʶ ʨʦʣʴ. ʅʦ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʤʝʪʘʣʣʫʨʛʠʷ ʷʚʣʷʝʪʩʷ ʠ ʩʠʣʴʥʳʤ 

ʟʘʛʨʷʟʥʠʪʝʣʝʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʅʠʞʥʠʡ ʊʘʛʠʣ ï ʮʝʥʪʨ ʋʨʘʣʘ, ʩ ʢʨʫʧʥʝʡʰʠʤʠ ʧʨʦʤʳʰʣʝʥʥʳʤʠ 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʦʙʣʘʩʪʠ. ʆʜʥʘʢʦ ʠʭ ʥʝʨʘʮʠʦʥʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʠ 

ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʦʯʠʩʪʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʜʝʣʘʶʪ 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ 

ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ. 

ʆʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ ʚʨʝʜʥʳʭ ʜʣʷ ʙʠʦʩʬʝʨʳ ɿʝʤʣʠ ʟʘʛʨʷʟʥʝʥʠʡ 

ʷʚʣʷʶʪʩʷ ʟʘʛʨʷʟʥʝʥʠʷ ʠʤʝʥʥʦ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ. ʀ ʪʘʢ ʢʘʢ ʩʘʤʳʤ 

ʚʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʢʘʯʝʩʪʚʘ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʪʝʧʝʥʴ ʯʠʩʪʦʪʳ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ, ʪʦ ʚʦʜʦʝʤʳ, ʘ ʪʘʢ ʞʝ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʅʠʞʥʝʛʦ ʊʘʛʠʣʘ 

ʧʨʠʚʣʝʢʘʶʪ ʧʦʚʳʰʝʥʥʦʝ ʚʥʠʤʘʥʠʝ, ʢʘʢ ʚʦʟʤʦʞʥʳʝ ʠʩʪʦʯʥʠʢʠ ʟʘʛʨʷʟʥʝʥʠʷ 

ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ. ʇʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʩʝʣʝʥʠʷ, ʤʘʩʰʪʘʙʘʤ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ 

ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʵʪʫ ʪʝʨʨʠʪʦʨʠʶ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ 

ʥʘʰʝʛʦ ʛʦʨʦʜʘ - ʵʪʦ ʟʦʥʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʙʝʜʩʪʚʠʷ. 

ʇʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʭʠʤʠʯʝʩʢʦʝ 

ʟʘʛʨʷʟʥʝʥʠʝ ʪʦʣʴʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʅʘʣʠʯʠʝ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʷʤ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʨʠʨʦʜʥʳʭ 

ʚʦʜ. ʆʥʠ ʦʢʘʟʳʚʘʶʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʦʜʥʳʝ ʦʨʛʘʥʠʟʤʳ ʠ ʚ 

ʮʝʣʦʤ ʥʘ ʯʝʣʦʚʝʢʘ, ʪ.ʢ. ʥʝʢʦʪʦʨʳʝ ʚʦʜʦʝʤʳ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʧʠʪʴʝʚʦʡ 

ʚʦʜʳ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʘ ʅʠʞʥʠʡ ʊʘʛʠʣ, ʘ ʜʨʫʛʠʝ ʷʚʣʷʶʪʩʷ ʟʦʥʦʡ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʦʪʜʳʭʘ.  
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ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʩʶ ʙʦʣʴʰʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʶʪ ʚʦʧʨʦʩʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʥʘ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ ʠ ʩʨʝʜʫ ʠʭ 

ʦʙʠʪʘʥʠʷ. 

ɼʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʥʘ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ ʙʳʣʦ 

ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʥʘʛʣʷʜʥʦ ʙʳ ʧʦʢʘʟʘʣʦ ʚʦʟʜʝʡʩʪʚʠʝ 

ʥʝʢʦʪʦʨʳʭ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʥʘ ʧʨʦʩʪʝʡʰʠʝ ʦʨʛʘʥʠʟʤʳ. 

ʊʘʢ ʢʘʢ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʧʨʦʷʚʣʷʶʪ ʩʚʦʠ 

ʩʚʦʡʩʪʚʘ ʚ ʚʦʜʝ, ʪʦ ʦʜʥʠʤ ʠʟ ʢʨʠʪʝʨʠʝʚ ʦʪʙʦʨʘ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ 

ʩʨʝʜʘ ʦʙʠʪʘʥʠʷ ï ʚʦʜʥʘʷ ʩʨʝʜʘ. ʅʘʠʙʦʣʝʝ ʣʫʯʰʠʡ ʚʘʨʠʘʥʪ ï ʵʪʦ ʚʦʜʦʨʦʩʣʠ. 

ɺʝʜʴ ʠʤʝʥʥʦ ʚʦʜʦʨʦʩʣʠ ʦʪʥʦʩʷʪʩʷ ʢ ʘʚʪʦʪʨʦʬʥʳʤ ʦʨʛʘʥʠʟʤʘʤ, ʩʦʟʜʘʶʱʠʤ 

ʧʝʨʚʠʯʥʫʶ ʧʠʱʝʚʫʶ ʧʨʦʜʫʢʮʠʶ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʚʦʝʡ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʦʜʥʳʝ ʨʘʩʪʝʥʠʷ ʠʛʨʘʶʪ ʚʝʜʫʱʫʶ 

(ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ) ʨʦʣʴ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʛʠʜʨʦʵʢʦʩʠʩʪʝʤ ʠ ʚʦ ʤʥʦʛʦʤ 

ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʩʪʨʫʢʪʫʨʫ ʙʠʦʪʠʯʝʩʢʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʚʦʜʦʝʤʘ. 

ʊʘʢ ʢʘʢ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʪʦ 

ʚʦʜʦʨʦʩʣʴ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝʧʨʠʭʦʪʣʠʚʦʡ ʚ ʚʳʨʘʱʠʚʘʥʠʠ ʠ ʙʳʩʪʨʦʨʘʩʪʫʱʝʡ, ʘ 

ʪʘʢ ʞʝ ʦʙʣʘʜʘʪʴ ʚʳʩʦʢʦʡ ʬʦʪʦʩʠʥʪʝʟʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʭʦʜʷ ʠʟ ʢʨʠʪʝʨʠʝʚ ʦʪʙʦʨʘ, ʩʘʤʦʡ ʧʦʜʭʦʜʷʱʝʡ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʜʦʨʦʩʣʴʶ ʷʚʣʷʝʪʩʷ Spirulina platensis. ʆʥʘ ʥʝʧʨʠʭʦʪʣʠʚʘ  ʚ 

ʚʳʨʘʱʠʚʘʥʠʠ. ʉʦʣʥʮʝ, ʚʦʟʜʫʭ ʠ ʚʦʜʘ - ʵʪʦ ʚʩʝ, ʯʪʦ ʥʫʞʥʦ ʜʣʷ ʝʝ ʦʙʠʣʴʥʦʛʦ 

ʨʦʩʪʘ. 

ɺʦʜʦʨʦʩʣʴ ʚʳʨʘʱʠʚʘʣʠ ʚ ʦʙʳʯʥʳʭ ʫʩʣʦʚʠʷʭ, ʥʘʙʣʶʜʘʣʦʩʴ ʚʳʜʝʣʝʥʠʝ 

ʢʠʩʣʦʨʦʜʘ ʚ ʧʨʦʙʠʨʢʘʭ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʜʦʙʘʚʣʷʣʠ ʨʘʩʪʚʦʨʘ CrCl3. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʢʠʩʣʦʨʦʜʘ ʚʳʜʝʣʷʣʦʩʴ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ, ʘ ʚʦʜʦʨʦʩʣʠ 

ʙʫʨʝʣʠ ʠ ʨʘʟʨʫʰʘʣʠʩʴ. ɺʦʜʘ ʠʤʝʣʘ ʟʘʪʭʣʳʡ ʟʘʧʘʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʪʷʞʝʣʳʝ 

ʤʝʪʘʣʣʳ ʦʪʨʠʮʘʪʝʣʴʥʦ ʧʦʚʣʠʷʣʠ ʥʘ ʚʦʜʦʨʦʩʣʴ ʉʧʠʨʫʣʠʥʘ, ʘ ʠʤʝʥʥʦ 

ʟʘʤʝʜʣʠʣʠ ʧʨʦʮʝʩʩ ʬʦʪʦʩʠʥʪʝʟʘ, ʠʟʤʝʥʠʣʠ ʚʥʝʰʥʠʡ ʦʙʣʠʢ ʚʦʜʦʨʦʩʣʠ ʠ 

ʢʘʯʝʩʪʚʦ ʩʨʝʜʳ ʝʝ ʦʙʠʪʘʥʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʥʝʦʙʭʦʜʠʤʳ ʚ ʞʠʟʥʠ, ʪʘʢ 

ʢʘʢ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ï 

ʤʘʰʠʥ, ʤʝʭʘʥʠʟʤʦʚ, ʧʨʝʜʤʝʪʦʚ ʙʳʪʘ, ʘ ʪʘʢ ʞʝ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʧʨʦʜʫʢʪʦʚ 

ʧʠʪʘʥʠʷ, ʥʦ ʚ ʧʦʚʳʰʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʢʘʟʳʚʘʶʪ ʩʠʣʴʥʦʝ ʦʪʨʠʮʘʪʝʣʴʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ. 

ʊʘʢʘʷ ʦʙʰʠʨʥʘʷ ʟʦʥʘ ʚʦʟʜʝʡʩʪʚʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, 

ʯʪʦ ʚʩʝ ʞʠʚʳʝ ʩʫʱʝʩʪʚʘ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ 

ʦʪʥʦʰʝʥʠʷʤʠ, ʧʦʩʢʦʣʴʢʫ ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʘʤʠ ʧʠʪʘʥʠʷ ʜʨʫʛʠʭ ʦʨʛʘʥʠʟʤʦʚ. ɸ 

ʪʘʢ ʢʘʢ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʠʤʝʶʪ ʩʚʦʡʩʪʚʦ ʥʘʢʘʧʣʠʚʘʪʴʩʷ, ʪʦ ʦʥʠ ʙʫʜʫʪ 

ʧʝʨʝʭʦʜʠʪʴ ʦʪ ʦʜʥʦʛʦ ʪʨʦʬʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʥʘ ʜʨʫʛʦʡ ʚʤʝʩʪʝ ʩ ʧʦʪʨʝʙʣʷʝʤʦʡ 

ʧʠʱʝʡ. 

ʊʘʢ ʞʝ ʚʦʟʜʝʡʩʪʚʫʷ ʥʘ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ, ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʦʢʘʟʳʚʘʶʪ 

ʚʣʠʷʥʠʝ ʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʪʘʢ ʢʘʢ  ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ ʘʢʪʠʚʥʦ ʚʣʠʷʶʪ 

ʥʘ ʩʨʝʜʫ ʩʚʦʝʛʦ ʦʙʠʪʘʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʨʫʰʝʥʠʷ ʠʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʬʠʟʠʯʝʩʢʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʨʝʜʳ (ʛʘʟʦʚʳʡ ʩʦʩʪʘʚ ʚʦʟʜʫʭʘ ʠ ʚʦʜʳ, 
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ʩʪʨʫʢʪʫʨʘ ʠ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ ʠ ʜʘʞʝ ʢʣʠʤʘʪ ʤʝʩʪʥʦʩʪʠ) ʤʦʛʫʪ ʟʘʤʝʪʥʦ 

ʧʦʤʝʥʷʪʴʩʷ. 

 

ʀʉʉʃɽɼʆɺɸʅʀɽ ɺʃʀʗʅʀʗ ɼʆɹɸɺʂʀ ʅɸʐɸʊʓʈʗ ʅɸ 

ʇʆʂɸɿɸʊɽʃʀ ʉʇɽʂɸʅʀʗ ɾɽʃɽɿʆʈʋɼʅʆɻʆ ɸɻʃʆʄɽʈɸʊɸ
1
 

 

ɿʝʣʝʧʫʢʠʥ ɸ. ɺ., ʆʙʲʝʜʢʦʚ ʄ. ɺ., ʩʪʫʜʝʥʪ rʅʊʀ(ʬʠʣʠʘʣ) ʋʨʌʋ,  

ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʚ ʘʛʣʦʤʝʨʘʮʠʦʥʥʫʶ ʰʠʭʪʫ ʥʝʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚ 

(2 ï 3 %) ʭʣʦʨʠʜʦʚ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʠʪʩʷ ʠ ʥʘʰʘʪʳʨʴ (NH4Cl), ʧʦʟʚʦʣʷʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʧʨʠʤʝʩʝʡ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ 

(Zn, Pb) ʚ ʛʦʪʦʚʦʤ ʘʛʣʦʤʝʨʘʪʝ. ʆʜʥʘʢʦ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʠʤʝʝʪʩʷ ʩʚʝʜʝʥʠʡ ʧʦ ʠʭ ʚʣʠʷʥʠʶ ʥʘ ʧʨʦʮʝʩʩ ʘʛʣʦʤʝʨʘʮʠʠ ʚ ʮʝʣʦʤ. ʇʦʵʪʦʤʫ 

ʮʝʣʴʶ ʚʳʧʦʣʥʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ ʫʩʪʘʥʦʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʡ 

ʧʦʢʘʟʘʪʝʣʝʡ ʩʧʝʢʘʥʠʷ ʞʝʣʝʟʦʨʫʜʥʦʛʦ ʘʛʣʦʤʝʨʘʪʘ ʧʨʠ ʚʚʝʜʝʥʠʠ ʚ ʰʠʭʪʫ 

ʭʣʦʨʠʜʘ ʘʤʤʦʥʠʷ. 

ɺʳʙʦʨ ʚ ʢʘʯʝʩʪʚʝ ʜʦʙʘʚʢʠ ʠʤʝʥʥʦ ʭʣʦʨʠʜʘ ʘʤʤʦʥʠʷ ʦʙʫʩʣʦʚʣʝʥ ʪʝʤ, ʯʪʦ 

ʜʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʷʚʣʷʝʪʩʷ ʦʪʭʦʜʦʤ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʧʦʣʠʵʪʠʣʝʥʧʦʣʠʘʤʠʥʦʚ. ʕʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʝ ʪʦʣʴʢʦ ʠʩʢʣʶʯʝʥʠʝ ʧʨʦʙʣʝʤ ʚ 

ʦʙʝʩʧʝʯʝʥʠʠ ʩʳʨʴʝʤ (ʧʨʠʯʝʤ ʙʝʟ ʫʚʝʣʠʯʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʘʛʣʦʤʝʨʘʪʘ), ʥʦ 

ʠ ʨʘʮʠʦʥʘʣʴʥʫʶ ʫʪʠʣʠʟʘʮʠʶ ʦʪʭʦʜʦʚ ʭʠʤʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ 

ʣʠʢʚʠʜʘʮʠʝʡ, ʚ ʧʝʨʩʧʝʢʪʠʚʝ, ʤʝʩʪ ʩʢʣʘʜʠʨʦʚʘʥʠʷ (ʟʘʭʦʨʦʥʝʥʠʷ). 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʩʧʝʢʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʡ 

ʘʛʣʦʤʝʨʘʮʠʦʥʥʦʡ ʫʩʪʘʥʦʚʢʝ ʩ ʜʠʘʤʝʪʨʦʤ ʯʘʰʠ 314 ʤʤ. ʉʦʩʪʘʚ ʰʠʭʪʳ ʠ 

ʫʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1. 

ʊʘʙʣʠʮʘ 1 

ʉʦʩʪʘʚ ʰʠʭʪʳ ʠ ʫʩʣʦʚʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʩʧʝʢʘʥʠʡ 

ʇʘʨʘʤʝʪʨʳ 

ʩʧʝʢʘʥʠʷ 

ʉʧʝʢʘʥʠʝ 

ʙʘʟʦʚʦʝ ʩ NH4Cl 
ʩ NH4Cl +  

ʉʘʆ  

ʉʦʩʪʘʚ ʰʠʭʪʳ, %: 

ʉʠʜʝʨʠʪ 

ʂ-ʪ ʄʄʉ ʋʄʆ ɺʆʎ 

 

27 

73 

 

27 

73 

 

27 

73 

NH4Cl, % - 1,5 1,0 

ʆʙʦʞʞʝʥʥʘʷ ʠʟʚʝʩʪʴ - - 0,4 

ɺʦʟʚʨʘʪ, % 30 30 30 

ʂʦʢʩʦʚʘʷ ʤʝʣʦʯʴ, % 6,0 6,0 6,0 

ɺʣʘʞʥʦʩʪʴ ʰʠʭʪʳ, % 7,5 7,5 7,0 

ɺʳʩʦʪʘ ʩʣʦʷ, ʤʤ 230 230 230 

ɹʘʟʦʚʳʤʠ ʫʩʣʦʚʠʷʤʠ ʩʧʝʢʘʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʞʝʣʝʟʦʨʫʜʥʦʛʦ ʘʛʣʦʤʝʨʘʪʘ ʜʣʷ ʏʝʣʷʙʠʥʩʢʦʛʦ 

                                                           
1
 ʈʘʙʦʪʘ ʚʳʧʦʣʥʷʣʘʩʴ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɹ. ʉ. ʊʣʝʫʛʘʙʫʣʦʚʘ 
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ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʢʦʤʙʠʥʘʪʘ ʚ ʃʝʙʷʞʠʥʩʢʦʤ ʘʛʣʦʤʝʨʘʮʠʦʥʥʦʤ ʮʝʭʝ ʆɸʆ 

çɺʳʩʦʢʦʛʦʨʩʢʠʡ ɻʆʂè. ɺ ʧʝʨʚʦʡ ʩʝʨʠʠ ʦʧʳʪʥʳʭ ʩʧʝʢʘʥʠʡ ʢ ʙʘʟʦʚʦʡ ʰʠʭʪʝ 

ʜʦʙʘʚʣʷʣʠ 1,5 % ʥʘʰʘʪʳʨʷ, ʚʦ ʚʪʦʨʦʡ ʩʝʨʠʠ ï ʩʤʝʩʴ ʥʘʰʘʪʳʨʷ ʩ ʦʙʦʞʞʝʥʥʦʡ 

ʠʟʚʝʩʪʴʶ. ɺʦ ʚʨʝʤʷ ʦʧʳʪʦʚ ʬʠʢʩʠʨʦʚʘʣʠ ʠʟʤʝʥʝʥʠʝ ʚʦ ʚʨʝʤʝʥʠ ʪʝʤʧʝʨʘʪʫʨʳ 

ʦʪʭʦʜʷʱʠʭ ʛʘʟʦʚ ʠ ʨʘʟʨʝʞʝʥʠʷ ʧʦʜ ʢʦʣʦʩʥʠʢʦʚʦʡ ʨʝʰʝʪʢʦʡ ʫʩʪʘʥʦʚʢʠ. 

ʇʦʢʘʟʘʪʝʣʠ ʩʧʝʢʘʥʠʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 2. 

 ʊʘʙʣʠʮʘ 2 

ʇʦʢʘʟʘʪʝʣʠ ʩʧʝʢʘʥʠʡ 

ʇʦʢʘʟʘʪʝʣʴ ʙʘʟʦʚʦʝ ʩ NH4Cl 
ʩ NH4Cl +  

ʉʘʆ  

ɺʝʨʪʠʢʘʣʴʥʘʷ 

ʩʢʦʨʦʩʪʴ, ʤʤ/ʤʠʥ 
7,08 3,62 6,48 

ɺʳʭʦʜ ʛʦʜʥʦʛʦ, % 81,2 45,0 81,6 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, 

ʪ/(ʤ
2
Ŀʯʘʩ) 

0,525 0,159 0,504 

ʈʘʩʩʝʚ ʘʛʣʦʤʝʨʘʪʘ, % 

+40 ʤʤ 

+25 ʤʤ 

+15 ʤʤ 

+10 ʤʤ 

+5 ʤʤ 

-5 ʤʤ 

 

35,2 

12,4 

11,5 

6,6 

15,5 

18,8 

 

 

 

 

 

45,0 

55,0 

 

20,6 

22,0 

12,5 

8,3 

18,1 

18,4 

ʇʨʦʯʥʦʩʪʴ  

(+5 ʤʤ), % 
68,5 61,3 68,0 

ʀʩʪʠʨʘʝʤʦʩʪʴ,  

(-0,5 ʤʤ), % 
8,9 11,4 9,5 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣ. 2, ʜʦʙʘʚʢʘ ʥʘʰʘʪʳʨʷ ʢ ʙʘʟʦʚʦʡ ʰʠʭʪʝ ʧʨʠ ʧʨʦʯʠʭ 

ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ ʨʝʟʢʦ ʫʭʫʜʰʘʝʪ ʧʦʢʘʟʘʪʝʣʠ ʘʛʣʦʤʝʨʘʮʠʠ. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʭʣʦʨʠʜʘ ʘʤʤʦʥʠʷ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʘʷ 

ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʝʛʦ ʚ ʚʦʜʝ. ʕʪʦ ʩʚʦʡʩʪʚʦ ʢʘʨʜʠʥʘʣʴʥʳʤ ʦʙʨʘʟʦʤ ʠʟʤʝʥʷʝʪ 

ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʧʨʠ ʩʤʝʰʠʚʘʥʠʠ, ʫʚʣʘʞʥʝʥʠʠ ʠ ʦʢʦʤʢʦʚʘʥʠʠ 

ʰʠʭʪʳ.  

ɺʦ-ʧʝʨʚʳʭ, ʩʪʨʝʤʣʝʥʠʝ ʩʦʭʨʘʥʠʪʴ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʜʦʙʘʚʣʷʝʤʦʡ ʚʦʜʳ 

ʥʘ ʧʨʝʞʥʝʤ ʫʨʦʚʥʝ ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʫʚʣʘʞʥʝʥʠʶ ʰʠʭʪʳ, ʪʘʢ ʢʘʢ ʠʟʤʝʥʷʝʪʩʷ 

ʩʦʦʪʥʦʰʝʥʠʝ ʪʚʝʨʜʦʡ ʠ ʞʠʜʢʦʡ ʬʘʟ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʚ ʙʘʟʦʚʦʤ ʚʘʨʠʘʥʪʝ 

ʩʦʦʪʥʦʰʝʥʠʝ ʞʠʜʢʦʡ ʠ ʪʚʝʨʜʦʡ ʬʘʟʳ ʧʨʠ ʦʢʦʤʢʦʚʘʥʠʠ ʩʦʩʪʘʚʣʷʝʪ: 
χȟυ

ρππχȟυ
πȟπψρ ȟ 

ʘ ʧʨʠ ʜʦʙʘʚʢʝ NH4Cl (ʧʝʨʚʘʷ ʩʝʨʠʷ) ʵʪʦ ʩʦʦʪʥʦʰʝʥʠʝ: 
χȟυ ρȟυ

ρππρȟυ χȟυ
πȟπωω 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 1,22 ʨʘʟʘ. 



10 
 

ɺʳʷʚʣʝʥʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʚʳʚʝʩʪʠ ʬʦʨʤʫʣʫ ʧʦ ʢʦʨʨʝʢʪʠʨʦʚʢʝ 

ʦʧʪʠʤʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʰʠʭʪʳ (Wʦʧʪ) ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʰʠʭʪʝ 

ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʜʦʙʘʚʦʢ (ɼ): 

ὡ̏ ̐̓

ὡ̂ ́̈

ρππὡ̂ ́̈
ᶻρππˑ ˑ

ρ
ὡ̂ ́̈

ρππὡ̂ ́̈

 

ɺʦ-ʚʪʦʨʳʭ, ʧʨʠ ʨʘʩʪʚʦʨʝʥʠʠ ʭʣʦʨʠʜʦʚ ʠʟʤʝʥʷʶʪʩʷ ʩʚʦʡʩʪʚʘ ʞʠʜʢʦʡ 

ʬʘʟʳ: ʧʣʦʪʥʦʩʪʴ, ʚʷʟʢʦʩʪʴ, ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʥʘʪʷʞʝʥʠʝ. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ 

ʚʣʠʷʝʪ ʥʘ ʧʨʦʯʥʦʩʪʴ ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʧʨʠ ʦʢʦʤʢʦʚʘʥʠʠ ʢʦʤʦʯʢʦʚ ʠ ʪʨʝʙʫʝʪ 

ʦʪʜʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɺ ʧʨʦʮʝʩʩʝ ʩʧʝʢʘʥʠʷ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʢʘʞʜʳʡ ʵʣʝʤʝʥʪʘʨʥʳʡ ʩʣʦʡ ʰʠʭʪʳ 

ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʩʣʝʜʫʶʱʠʝ ʟʦʥʳ: ʧʝʨʝʫʚʣʘʞʥʝʥʠʷ, ʩʫʰʢʠ, ʥʘʛʨʝʚʘ, ʛʦʨʝʥʠʷ 

ʪʦʧʣʠʚʘ ʠ ʧʣʘʚʣʝʥʠʷ ʰʠʭʪʳ, ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʨʘʩʧʣʘʚʘ ʠ ʦʭʣʘʞʜʝʥʠʷ 

ʘʛʣʦʤʝʨʘʪʘ. ɼʦʙʘʚʢʘ ʭʣʦʨʠʜʘ ʘʤʤʦʥʠʷ (ʦʩʦʙʝʥʥʦ ʧʨʠ ʩʧʝʢʘʥʠʠ ʭʦʣʦʜʥʳʭ 

ʰʠʭʪ) ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʝʙʳʚʘʥʠʝ ʰʠʭʪʳ ʚ ʟʦʥʘʭ ʧʝʨʝʫʚʣʘʞʥʝʥʠʷ 

ʠ ʩʫʰʢʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʧʦʚʝʜʝʥʠʝʤ NH4Cl ʧʨʠ ʘʛʣʦʤʝʨʘʮʠʠ. ɺ ʚʝʨʭʥʠʭ ʩʣʦʷʭ 

ʰʠʭʪʳ (ʚ ʥʘʯʘʣʝ ʩʧʝʢʘʥʠʷ) ʭʣʦʨʠʜ ʘʤʤʦʥʠʷ ʤʦʞʝʪ, ʢʘʢ ʚʦʟʛʦʥʷʪʴʩʷ, ʪʘʢ ʠ 

ʨʘʟʣʘʛʘʪʴʩʷ ʧʦ ʨʝʘʢʮʠʠ: 

NH4Cl = NH3 + ʅCl. 

ʆʙʨʘʟʫʶʱʠʝʩʷ ʛʘʟʳ ʢʦʥʜʝʥʩʠʨʫʶʪʩʷ ʚ ʥʠʞʥʠʭ ʭʦʣʦʜʥʳʭ ʩʣʦʷʭ. ʇʨʠ 

ʵʪʦʤ ʭʣʦʨʦʚʦʜʦʨʦʜ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʦʢʩʠʜʘʤʠ ʤʝʪʘʣʣʦʚ: 

 ʄʝʆ + 2ʅCl = ʄʝʉl2 + ʅ2ʆ, 

ʫʚʝʣʠʯʠʚʘʷ ʚʣʘʞʥʦʩʪʴ ʚ ʟʦʥʝ ʧʝʨʝʫʚʣʘʞʥʝʥʠʷ, ʘ ʘʤʤʠʘʢ ʧʦʛʣʦʱʘʝʪʩʷ ʚʦʜʦʡ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʘʰʘʪʳʨʥʦʛʦ ʩʧʠʨʪʘ: 

NH3 + ʅ2ʆ = NH4ʆʅ. 

ʅʘʣʠʯʠʝ ʚ ʨʘʩʪʚʦʨʝ ʭʣʦʨʠʜʦʚ ʤʝʪʘʣʣʦʚ ʠ ʘʤʤʦʥʠʷ ʧʦʚʳʰʘʝʪ 

ʪʝʤʧʝʨʘʪʫʨʫ ʠʩʧʘʨʝʥʠʷ ʨʘʩʪʚʦʨʘ, ʘ ʧʨʠʩʫʪʩʪʚʠʝ ʘʤʤʠʘʢʘ ʝʝ ʩʥʠʞʘʝʪ. 

ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʜʠʘʧʘʟʦʥ ʟʦʥʳ ʩʫʰʢʠ, ʚ ʮʝʣʦʤ, ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʷʝʪʩʷ, 

ʯʪʦ ʩʥʠʞʘʝʪ ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʚʩʝʛʦ ʩʧʝʢʘʝʤʦʛʦ ʩʣʦʷ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʫʩʪʘʥʦʚʢʠ. 

ɼʦʙʘʚʢʘ ʢ ʥʘʰʘʪʳʨʶ ʦʙʦʞʞʝʥʥʦʡ ʠʟʚʝʩʪʠ ʚʦ ʚʪʦʨʦʡ ʩʝʨʠʠ ʦʧʳʪʦʚ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʨʘʟʦʚʘʥʠʶ ʧʨʠ ʘʛʣʦʤʝʨʘʮʠʠ ʭʣʦʨʠʜʘ ʢʘʣʴʮʠʷ: 

2NH4Cl + ʉʘʆ = ʉʘʉl2 + 2NH3 + ʅ2ʆ. 

ʍʣʦʨʠʜ ʢʘʣʴʮʠʷ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʦʯʥʳʤ ʩʦʝʜʠʥʝʥʠʝʤ ʠʟ ʚʩʝʭ 

ʭʣʦʨʠʜʦʚ, ʠʤʝʝʪ ʥʠʟʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʧʣʘʚʣʝʥʠʷ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʥʠʞʝʥʠʝ 

ʚʷʟʢʦʩʪʠ ʘʛʣʦʤʝʨʘʮʠʦʥʥʳʭ ʨʘʩʧʣʘʚʦʚ. ʇʦʵʪʦʤʫ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʝʢʦʪʦʨʦʝ 

ʫʭʫʜʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʘʛʣʦʤʝʨʘʮʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʘʟʦʚʳʤ ʦʧʳʪʦʤ, 

ʩʢʦʨʦʩʪʴ ʩʧʝʢʘʥʠʷ ʚ ʟʦʥʘʭ ʥʘʛʨʝʚʘ ʠ ʧʣʘʚʣʝʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʭʘʨʘʢʪʝʨʦʤ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪʭʦʜʷʱʠʭ ʛʘʟʦʚ (ʨʠʩ.). 
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ʈʠʩ. ʀʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪʭʦʜʷʱʠʭ ʛʘʟʦʚ 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʧʦʣʥʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʚʳʚʦʜʳ. 

1. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʜʦʙʘʚʦʢ ʢ ʘʛʣʦʤʝʨʘʮʠʦʥʥʦʡ 

ʰʠʭʪʝ ʥʝʦʙʭʦʜʠʤʦ ʩʥʠʞʘʪʴ ʨʘʩʭʦʜ ʚʦʜʳ ʥʘ ʦʢʦʤʢʦʚʘʥʠʝ. ʆʧʪʠʤʘʣʴʥʫʶ 

ʚʣʘʞʥʦʩʪʴ ʰʠʭʪʳ ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʧʦ ʚʳʚʝʜʝʥʥʦʡ ʬʦʨʤʫʣʝ. 

2. ɺʚʝʜʝʥʠʝ ʚ ʰʠʭʪʫ ʧʦʜʦʙʥʳʭ ʜʦʙʘʚʦʢ ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʷ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʩʪʝʧʝʥʠ ʦʢʦʤʢʦʚʘʥʠʷ. ʕʪʦ 

ʚʦʟʤʦʞʥʦ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʧʝʮʠʘʣʴʥʳʭ 

ʩʚʷʟʫʶʱʠʭ. 

3. ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʟʦʥʳ ʧʝʨʝʫʚʣʘʞʥʝʥʠʷ ʪʨʝʙʫʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ 

ʥʘʛʨʝʚ ʰʠʭʪʳ. ʇʨʠ ʵʪʦʤ ʪʝʤʧʝʨʘʪʫʨʘ ʰʠʭʪʳ ʧʨʠ ʚʚʝʜʝʥʠʠ ʚ ʥʝʝ ʭʣʦʨʠʜʘ 

ʘʤʤʦʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʫʚʝʣʠʯʝʥʘ. 

4. ʉʢʦʨʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʨʘʩʧʣʘʚʦʚ ʧʨʠ ʜʦʙʘʚʢʝ ʢ ʘʛʣʦʤʝʨʘʮʠʦʥʥʦʡ 

ʰʠʭʪʝ ʭʣʦʨʠʜʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʇʦʵʪʦʤʫ ʚʳʧʦʣʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʧʦ 

ʦʧʪʠʤʠʟʘʮʠʠ ʧʦʜʛʦʪʦʚʢʠ ʰʠʭʪʳ ʢ ʩʧʝʢʘʥʠʶ ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʧʦʢʘʟʘʪʝʣʠ 

ʧʨʦʮʝʩʩʘ ʘʛʣʦʤʝʨʘʮʠʠ. 

5. ɼʦʙʘʚʢʫ ʥʘʰʘʪʳʨʷ ʮʝʣʝʩʦʦʙʨʘʟʥʝʡ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʩʧʝʢʘʥʠʠ 

ʦʬʣʶʩʦʚʘʥʥʳʭ ʰʠʭʪ ʠʣʠ ʚ ʩʤʝʩʠ ʩ ʠʟʚʝʩʪʴʶ, ʪʘʢ ʢʘʢ ʚ ʵʪʠʭ ʩʣʫʯʘʷʭ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʭʣʦʨʠʜʘ ʢʘʣʴʮʠʷ. 

 

ʀʉʊʆʈʀʗ ʄɸʈʊɽʅʆɺʉʂʆɻʆ ʇʈʆʀɿɺʆɼʉʊɺɸ, ɼʃʗ ʉʊɸʃʔʅʓʍ 

ʌɸʉʆʅʅʓʍ ʆʊʃʀɺʆʂ 

 

ɻʨʫʟʤʘʥ ɺ.ʄ., ʜ.ʪ.ʥ.,ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʄʊ, ɺʘʚʠʣʦʚ ɽ.ɸ.,  

ʩʪʫʜʝʥʪ ʢʘʬʝʜʨʳ ʄʊ, ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

 

ɺ ʥʘʩʪʦʷʱʠʝ ʚʨʝʤʷ ʬʘʩʦʥʥʦʝ ʣʠʪʝʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ 

ʟʘʛʦʪʦʚʠʪʝʣʴʥʦʡ ʙʘʟʦʡ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ. ʆʥʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʜʝʪʘʣʠ 

ʩʣʦʞʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩ ʥʘʠʤʝʥʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ ʪʨʫʜʘ ʠ ʵʥʝʨʛʠʠ. ʆʜʥʘʢʦ 
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ʵʪʘ ʚʦʟʤʦʞʥʦʩʪʴ ʜʘʣʝʢʦ ʥʝ ʧʦʣʥʦʩʪʴʶ ʨʝʘʣʠʟʫʝʪʩʷ ʠʟ-ʟʘ ʧʦʚʳʰʝʥʥʦʡ 

ʜʝʬʝʢʪʥʦʩʪʠ ʦʪʣʠʚʦʢ. 

ʄʝʣʢʠʝ ʧʝʩʯʘʥʳʝ ʨʘʢʦʚʠʥʳ (ʟʘʩʦʨ) ï ʛʣʘʚʥʳʡ ʜʝʬʝʢʪ ʧʨʠ ʣʠʪʴʝ ʚ 

ʧʝʩʯʘʥʳʝ ʬʦʨʤʳ, ʚ ʢʦʪʦʨʳʭ ʧʦʣʫʯʘʶʪ ʧʦʨʷʜʢʘ 80 ï 85% ʦʪʣʠʚʦʢ ʠ ʧʨʦʯʥʦʩʪʴ 

ʢʦʪʦʨʳʭ ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ ʩʠʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʪʦʢʘ ʨʘʩʧʣʘʚʘ, 

ʟʘʧʦʣʥʷʶʱʝʛʦ ʬʦʨʤʫ. ʂʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʨʘʩʧʣʘʚʘ ʪʝʤ ʙʦʣʴʰʝ, ʯʝʤ 

ʙʦʣʴʰʝ ʝʛʦ ʩʢʦʨʦʩʪʴ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʪʝʧʝʥʴ ʵʨʦʟʠʠ (ʨʘʟʤʳʚʘ) ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʝʩʯʘʥʦʡ ʬʦʨʤʳ. ɿʘʩʦʨ ï ʛʣʘʚʥʳʡ ʜʝʬʝʢʪ ʦʪʣʠʚʦʢ ʧʨʠ ʣʠʪʴʝ ʚ ʧʝʩʯʘʥʳʝ 

ʬʦʨʤʳ, ʘ ʵʨʦʟʠʷ ï ʛʣʘʚʥʳʡ ʝʛʦ ʠʩʪʦʯʥʠʢ [1]. ʇʨʠ ʟʘʣʠʚʢʝ ʬʦʨʤ ʠʟ ʩʪʦʧʦʨʥʦʛʦ 

ʢʦʚʰʘ ʩʢʦʨʦʩʪʴ ʨʘʩʧʣʘʚʘ ʚ ʧʦʣʦʩʪʠ ʬʦʨʤʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʛʦ ʦʙʲʝʤʦʤ. 

ʄʦʞʥʦ, ʥʘʧʨʠʤʝʨ, ʟʘʜʘʪʴʩʷ ʪʘʢʦʡ ʧʣʦʱʘʜʴʶ ʩʝʯʝʥʠʷ ʩʪʦʧʦʨʥʦʛʦ ʦʪʚʝʨʩʪʠʷ 

Fʦʪ, ʢʦʪʦʨʘʷ ʧʨʠʥʷʪʘ ʚ ʜʘʥʥʦʤ ʮʝʭʝ, ʠ ʦʧʨʝʜʝʣʠʪʴ, ʧʨʠ ʢʘʢʦʤ ʩʨʝʜʥʝʤ ʥʘʧʦʨʝ 

Hʩʨ ʥʫʞʥʦ ʟʘʣʠʚʘʪʴ ʚ ʜʘʥʥʫʶ ʬʦʨʤʫ. ɺ ʮʝʭʝ ʩʪʘʣʴʥʦʛʦ ʣʠʪʴʷ ʨʘʟʚʝʩʦʤ ʜʦ 500 

ʢʛ ʙʨʘʢ ʧʦ ʟʘʩʦʨʫ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 50% ʦʪ ʚʩʝʛʦ ʩʧʝʢʪʨʘ ʙʨʘʢʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʟʘʣʠʚʢʘ ʬʦʨʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʟ ʩʪʦʧʦʨʥʦʛʦ ʢʦʚʰʘ ʦʙʲʝʤʦʤ 40 ʪ. ʀʟ ʪʘʢʠʭ 

ʢʦʚʰʝʡ ʟʘʣʠʚʘʶʪ ʤʥʦʛʦʪʦʥʥʳʝ ʦʪʣʠʚʢʠ. ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ, ʧʨʦʬʝʩʩʦʨ                       

ɺ.ʄ. ɻʨʫʟʤʘʥ ʚʳʜʚʠʥʫʣ ʛʠʧʦʪʝʟʫ, ʯʪʦ ʪʘʢʦʡ ʢʦʚʰ ʥʝ ʤʦʛ ʙʳʪʴ ʟʘʣʦʞʝʥ ʚ 

ʧʨʦʝʢʪʝ, ʘ ʧʦʷʚʠʣʩʷ ʚ ʮʝʭʝ, ʚʦ ʚʨʝʤʷ ɺʪʦʨʦʡ ʄʠʨʦʚʦʡ ɺʦʡʥʳ, ʢʦʛʜʘ 

ʩʤʝʥʠʣʘʩʴ ʥʦʤʝʥʢʣʘʪʫʨʘ ʦʪʣʠʚʦʢ. ɹʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʦʨʛʘʥʠʟʘʮʠʶ ʧʨʦʮʝʩʩʘ ʤʘʨʪʝʥʦʚʩʢʦʡ ʧʣʘʚʢʠ ʠ ʨʘʟʣʠʚʢʠ ʩʪʘʣʠ ʩ ʤʦʤʝʥʪʘ 

ʦʩʥʦʚʘʥʠʷ ʮʝʭʘ ʜʦ ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ. 

ɼʦ ʥʘʯʘʣʘ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ ʤʘʨʪʝʥʦʚʩʢʠʡ ʮʝʭ ʚ ʦʩʥʦʚʥʦʤ 

ʚʳʧʣʘʚʣʷʣ ʩʪʘʣʴ ʤʘʨʢʠ 20ʃ, ʜʣʷ ʦʪʣʠʚʢʠ ʜʝʪʘʣʝʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ 

ʧʦʣʫʚʘʛʦʥʦʚ [3]. ʇʦ ʫʩʣʦʚʠʷʤ ʨʘʙʦʪʳ ʬʦʨʤʦʚʦʯʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʧʦʪʨʝʙʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʪʘʣʠ ʜʣʷ ʝʜʠʥʦʚʨʝʤʝʥʥʦʡ ʟʘʣʠʚʢʠ ʬʦʨʤ ʢʦʨʧʫʩʦʚ ʬʨʠʢʮʠʦʥʥʳʭ 

ʘʧʧʘʨʘʪʦʚ ʦʧʨʝʜʝʣʷʣʦʩʴ ʚ 25 ï 27 ʪ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤʘʨʪʝʥʦʚʩʢʠʝ ʧʝʯʠ 

ʨʘʙʦʪʘʣʠ ʥʘ ʫʤʝʥʴʰʝʥʥʦʡ ʩʘʜʢʝ, ʠ ʜʘʞʝ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʯʪʠ ʦʪ ʢʘʞʜʦʡ 

ʦʩʪʘʚʘʣʦʩʴ ʚ ʩʨʝʜʥʝʤ 5 ʪ ʤʝʪʘʣʣʘ, ʥʝ ʟʘʣʠʪʦʛʦ ʚ ʬʦʨʤʳ. ʇʨʠ ʪʘʢʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʤʘʨʪʝʥʦʚʩʢʦʤ ʮʝʭʝ ʙʳʣʠ ʙʦʣʴʰʠʝ ʩʣʠʚʳ ʤʝʪʘʣʣʘ, ʯʪʦ 

ʧʨʠʥʦʩʠʣʦ ʝʞʝʛʦʜʥʳʝ ʫʙʳʪʢʠ. 

ʋʩʠʣʠʷ ʢʦʣʣʝʢʪʠʚʘ ʩʪʘʣʝʧʣʘʚʠʣʴʱʠʢʦʚ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʪʦ, ʯʪʦʙʳ 

ʣʠʢʚʠʜʠʨʦʚʘʪʴ ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʧʦʪʝʨʠ ʤʝʪʘʣʣʘ [2]. ʈʘʟʣʠʚʢʘ ʩʪʘʣʠ ʧʦ 

ʬʦʨʤʘʤ ʚ ʜʚʫʭ ʨʘʟʣʠʚʦʯʥʳʭ ʧʨʦʣʝʪʘʭ ʪʨʝʙʫʝʪ ʪʦʯʥʦʛʦ ʜʝʣʝʥʠʷ ʩʪʘʣʠ ʧʦ 

ʢʦʚʰʘʤ ʧʨʠ ʚʳʧʫʩʢʝ ʧʣʘʚʢʠ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʠʟʣʠʰʝʢ ʤʝʪʘʣʣʘ ʚ ʦʜʥʦʤ 

ʠʟ ʢʦʚʰʝʡ ʙʫʜʝʪ ʩʣʠʪ ʚ ʧʨʠʷʤʦʢ, ʘ ʥʝʜʦʩʪʘʪʦʢ ʤʝʪʘʣʣʘ ʚ ʜʨʫʛʦʤ ʢʦʚʰʝ 

ʧʨʠʚʝʜʝʪ ʢ ʪʦʤʫ, ʯʪʦ ʯʘʩʪʴ ʬʦʨʤ ʦʩʪʘʥʝʪʩʷ ʥʝ ʟʘʣʠʪʦʡ [2]. 

ʉ ʥʘʯʘʣʦʤ ʚʦʡʥʳ ʉʦʚʝʪʩʢʦʡ ɸʨʤʠʠ ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʪʘʥʢʦʚ ʠ ʚ ʢʨʘʪʯʘʡʰʠʡ ʩʨʦʢ ʚ ʤʘʨʪʝʥʦʚʩʢʦʤ ʮʝʭʝ ʙʳʣʘ ʦʩʚʦʝʥʘ ʚʳʧʣʘʚʢʘ 

ʩʧʝʮʠʘʣʴʥʳʭ ʩʪʘʣʝʡ ʤʘʨʦʢ çʄɹʃè, çʉɹʃè, çɺʉè, 32ʍ06ʃ ʜʣʷ ʦʪʣʠʚʢʠ ʣʠʪʳʭ 

ʜʝʪʘʣʝʡ ʙʦʝʚʳʭ ʛʫʩʝʥʠʯʥʳʭ ʤʘʰʠʥ, ʧʦ ʙʦʣʴʰʠʥʩʪʚʫ ʙʨʦʥʝʚʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʪʠ ʩʪʘʣʠ ʧʨʝʚʦʩʭʦʜʠʣʠ ʥʝʤʝʮʢʠʝ. 

ʀʟ ʚʦʩʧʦʤʠʥʘʥʠʡ ʛʣʘʚʥʦʛʦ ʠʥʞʝʥʝʨʘ ʋʨʘʣʚʘʛʦʥʟʘʚʦʜʘ ɿʘʙʘʡʢʠʥʘ 

ɸʣʝʢʩʝʷ ɺʘʩʠʣʴʝʚʠʯʘ, ʚʦ ʚʨʝʤʷ ʚʦʡʥʳ ʪʝʭʥʦʣʦʛʘ ʮʝʭʘ ʢʨʫʧʥʦʛʦ ʬʘʩʦʥʥʦʛʦ 

ʙʨʦʥʝʚʦʛʦ ʣʠʪʴʷ: çʉʝʨʴʝʟʥʳʡ ʚʦʧʨʦʩ, ʫʚʝʣʠʯʝʥʠʝ ʚʳʧʣʘʚʢʠ ʞʠʜʢʦʡ ʩʪʘʣʠ, 

ʯʝʪʳʨʝ ʤʘʨʪʝʥʦʚʩʢʠʭ ʠ ʪʘʢʦʝ ʞʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʩʪʘʣʝʧʣʘʚʠʣʴʥʳʭ ʧʝʯʝʡ 
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ʥʝ ʦʙʝʩʧʝʯʠʚʘʣʠ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʞʠʜʢʦʡ ʩʪʘʣʠ. ɹʳʣʦ ʧʦʩʪʨʦʝʥʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʝʱʝ ʜʚʝ ʤʘʨʪʝʥʦʚʩʢʠʭ ʧʝʯʠ ʠ ʫʩʪʘʥʦʚʣʝʥʦ ʝʱʝ ʯʝʪʳʨʝ 

ʵʣʝʢʪʨʦʧʝʯʠ, ʧʨʠʙʳʚʰʠʝ ʠʟ ʍʘʨʴʢʦʚʘ, ʩ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʡ ʟʘʚʘʣʢʦʡ ʰʠʭʪʳ, 

ʚʤʝʩʪʦ ʨʫʯʥʦʡ ʟʘʚʘʣʢʠ, ʚʥʝʜʨʝʥʦ ʩʢʦʨʦʩʪʥʦʝ ʩʪʘʣʝʚʘʨʝʥʠʝ, ʫʚʝʣʠʯʝʥʘ ʩʘʜʢʘ 

ʤʘʨʪʝʥʦʚʩʢʠʭ ʧʝʯʝʡ, ʩ 36 ʪ ʜʦ 60 ʪè [4].  

ʉʫʜʷ ʧʦ ʵʪʠʤ ʜʘʥʥʳʤ ʤʦʞʥʦ ʚʳʜʚʠʥʫʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʚʩʝ ʵʪʠ 

ʤʝʨʦʧʨʠʷʪʠʷ ʨʝʟʢʦ ʫʚʝʣʠʯʠʣʠ ʢʦʣʠʯʝʩʪʚʦ ʚʳʜʘʚʘʝʤʦʡ ʞʠʜʢʦʡ ʩʪʘʣʠ, ʘ ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ ʠ ʝʤʢʦʩʪʴ ʢʦʚʰʘ ʩ 16 ʪ ʜʦ 32 ʪ.  
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ʀʉʉʃɽɼʆɺɸʅʀɽ ɺʆɿʄʆɾʅʆʉʊʀ ʇʆʃʋʏɽʅʀʗ 

ʂʆʅɼʀʎʀʆʅʅʓʍ ʉʊʈʆʀʊɽʃʔʅʓʍ ʄɸʊɽʈʀɸʃʆɺ ɺ ʃʀʊɽʁʅʆʄ 

ʇʈʆʀɿɺʆɼʉʊɺɽ 

 

ʃʘʧʠʥʘ ɸ.ʖ., ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʄʊ,  

ʂʨʘʩʠʣʦʚ ʉ.ɺ., ʉʳʨʦʤʷʪʥʠʢʦʚ ɼ.ʂ., ʩʪʫʜʝʥʪʳ ʢʘʬʝʜʨʳ ʄʊ,  

ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

 

ʉʫʱʥʦʩʪʴ ʣʠʪʝʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʩʪʦʠʪ ʚ ʧʦʣʫʯʝʥʠʠ ʛʦʜʥʳʭ ʦʪʣʠʚʦʢ. 

ʈʘʩʧʣʘʚʣʝʥʥʳʡ ʤʝʪʘʣʣ ʠʣʠ ʩʧʣʘʚ ʟʘʣʠʚʘʶʪ ʚ ʬʦʨʤʫ. ʇʦʵʪʦʤʫ ʬʦʨʤʦʚʦʯʥʳʝ 

ʤʘʪʝʨʠʘʣʳ, ʘ ʪʘʢʞʝ ʩʦʩʪʦʷʥʠʝ ʣʠʪʝʡʥʦʡ ʬʦʨʤʳ ʧʨʠ ʟʘʣʠʚʢʝ ï ʠʛʨʘʶʪ 

ʠʩʢʣʶʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ ʧʦʣʫʯʝʥʠʷ ʦʪʣʠʚʦʢ. ʆʢʦʣʦ 80 % ʚʩʝʭ 

ʦʪʣʠʚʦʢ, ʢʘʢ ʤʝʣʢʠʭ, ʪʘʢ ʠ ʦʯʝʥʴ ʢʨʫʧʥʳʭ, ʧʨʦʩʪʦʡ ʠ ʩʣʦʞʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ, 

ʜʦ ʩʠʭ ʧʦʨ ʧʦʣʫʯʘʶʪ ʚ ʨʘʟʦʚʳʭ ʬʦʨʤʘʭ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʧʝʩʯʘʥʦ-

ʛʣʠʥʠʩʪʳʭ ʩʤʝʩʝʡ. ʉʪʝʥʢʘ ʣʠʪʝʡʥʦʡ ʧʝʩʯʘʥʦʡ ʬʦʨʤʳ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʩʤʝʩʝʡ: 

ʦʙʣʠʮʦʚʦʯʥʦʡ ʠ ʥʘʧʦʣʥʠʪʝʣʴʥʦʡ. ʆʙʣʠʮʦʚʦʯʥʘʷ ʩʤʝʩʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʩʦʧʨʠʢʘʩʘʝʪʩʷ ʩ ʨʘʩʧʣʘʚʣʝʥʥʳʤ ʤʝʪʘʣʣʦʤ, ʧʦʪʦʤʫ ʢ ʥʝʡ ʧʨʝʜʲʷʚʣʷʶʪ 

ʟʘʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʦʛʥʝʫʧʦʨʥʦʩʪʠ, ʧʨʦʯʥʦʩʪʠ, ʚʣʘʞʥʦʩʪʠ, 

ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʠ ʧʨ. ɼʣʷ ʝʝ ʧʦʣʫʯʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʪʦʣʴʢʦ ʢʘʯʝʩʪʚʝʥʥʳʝ 

ʬʦʨʤʦʚʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ (ʧʝʩʦʢ, ʛʣʠʥʳ). ʇʨʠ ʬʦʨʤʦʚʢʝ ʩʤʝʩʴ ʥʘʥʦʩʷʪ ʥʘ 

ʤʦʜʝʣʴ ʪʦʣʱʠʥʦʡ ʧʨʠʤʝʨʥʦ ʦʪ 15 ʜʦ 100 ʤʤ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʦʚ 

ʜʝʪʘʣʠ ʠ ʟʘʣʠʚʘʝʤʦʛʦ ʨʘʩʧʣʘʚʘ. ʕʪʦʪ ʩʣʦʡ ʧʦʜʚʝʨʛʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʤʫ 
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ʚʦʟʜʝʡʩʪʚʠʶ ʨʘʩʧʣʘʚʘ ʧʨʠ ʟʘʣʠʚʢʝ. ʆʩʪʘʣʴʥʦʡ ʦʙʲʝʤ ʬʦʨʤʳ ʟʘʧʦʣʥʷʶʪ 

ʥʘʧʦʣʥʠʪʝʣʴʥʦʡ ʩʤʝʩʴʶ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʷʱʝʡ ʠʟ ʦʙʦʨʦʪʥʦʡ ʩʤʝʩʠ, ʪʦ ʝʩʪʴ 

ʩʤʝʩʠ ʙʳʚʰʝʡ ʚ ʫʧʦʪʨʝʙʣʝʥʠʠ. ʆʩʥʦʚʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʜʣʷ 

ʥʘʧʦʣʥʠʪʝʣʴʥʦʡ ʩʤʝʩʠ ʷʚʣʷʝʪʩʷ ʥʝʚʳʩʦʢʘʷ ʩʳʨʘʷ ʧʨʦʯʥʦʩʪʴ ʠ ʚʳʩʦʢʘʷ 

ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʴ.  

ʇʦʩʣʝ ʟʘʣʠʚʢʠ ʨʘʩʧʣʘʚʘ ʠ ʚʳʙʠʚʢʠ ʦʪʣʠʚʦʢ ʠʟ ʦʧʦʢ ʩʤʝʩʴ ʥʘʧʨʘʚʣʷʝʪʩʷ 

ʚ ʩʤʝʩʝʧʨʠʛʦʪʦʚʠʪʝʣʴʥʦʝ ʦʪʜʝʣʝʥʠʝ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩ 

ʧʦʤʦʱʴʶ ʣʝʥʪʦʯʥʳʭ ʪʨʘʥʩʧʦʨʪʝʨʦʚ. ʆʙʨʘʪʥʦ ʢ ʙʝʛʫʥʘʤ ʧʝʩʦʢ ʚʦʟʚʨʘʱʘʝʪʩʷ 

ʧʦ ʧʦʜʟʝʤʥʳʤ ʪʫʥʥʝʣʷʤ, ʚ ʢʦʪʦʨʳʭ ʛʨʷʟʥʦ, ʧʳʣʴʥʦ ʠ ʧʨʘʢʪʠʯʝʩʢʠ 

ʦʪʩʫʪʩʪʚʫʝʪ ʦʩʚʝʱʝʥʠʝ, ʯʪʦ ʩʦʟʜʘʝʪ ʢʨʘʡʥʝ ʪʷʞʝʣʳʝ ʫʩʣʦʚʠʷ ʪʨʫʜʘ ʜʣʷ 

ʨʘʙʦʯʠʭ. ʂʨʫʛʦʚʦʨʦʪ ʩʤʝʩʠ ʚ ʣʠʪʝʡʥʦʤ ʮʝʭʝ ʜʦʚʦʣʴʥʦ ʪʨʫʜʦʝʤʢʠʡ ʧʨʦʮʝʩʩ 

[1]. ʂʘʞʜʳʝ ʩʫʪʢʠ ʧʦ ʪʨʘʥʩʧʦʨʪʝʨʘʤ ʧʨʦʭʦʜʠʪ ʦʢʦʣʦ ʪʳʩʷʯʝʡ ʪʦʥʥ ʧʝʩʢʘ. 

ʏʪʦʙʳ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʵʪʦʡ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʧʘʩʥʦʡ ʩʪʘʜʠʠ ʬʦʨʤʦʚʦʯʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʧʨʝʜʣʦʞʥʦ  ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʥʘʧʦʣʥʠʪʝʣʴʥʦʡ ʩʤʝʩʠ 

ʩʚʝʞʠʝ, ʢʘʨʴʝʨʥʳʝ ʧʝʩʢʠ, ʢʦʪʦʨʳʝ ʧʦʩʣʝ ʚʳʙʠʚʢʠ ʧʨʦʜʘʚʘʪʴ ʩʪʨʦʠʪʝʣʷʤ. ʕʪʦ 

ʧʦʪʨʝʙʫʝʪ ʠʟʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʣʫʯʝʥʠʷ ʦʪʣʠʚʦʢ. ɺ 

ʯʘʩʪʥʦʩʪʠ ʜʨʦʙʣʝʥʠʝ ʚʳʙʠʪʦʡ ʩʤʝʩʠ ʜʦ ʪʨʝʙʫʝʤʦʛʦ ʩʪʨʦʠʪʝʣʷʤʠ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʝʩʢʘ.  

ʅʘ ɸʆ çʅʇʂ çʋʨʘʣʚʘʛʦʥʟʘʚʦʜè ʠʩʧʦʣʴʟʫʶʪ ʦʙʣʠʮʦʚʦʯʥʫʶ ʩʤʝʩʴ ʩ 

ʜʦʙʘʚʢʦʡ 7% ʞʠʜʢʦʛʦ ʩʪʝʢʣʘ. ɹʳʣʘ ʠʟʛʦʪʦʚʣʝʥʘ ʠ ʟʘʣʠʪʘ ʨʘʩʧʣʘʚʦʤ ʦʜʥʘ 

ʬʦʨʤʘ, ʠʟʛʦʪʦʚʣʝʥʥʘʷ ʧʦʣʥʦʩʪʴʶ ʠʟ ʦʙʣʠʮʦʚʦʯʥʦʡ ʩʤʝʩʠ. ɺʳʙʠʪʘʷ ʩʤʝʩʴ 

ʧʨʝʜʩʪʘʚʠʣʘ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʢʨʫʧʥʳʭ ʧʨʦʯʥʳʭ ʧʝʩʯʘʥʳʭ ʢʫʩʢʦʚ. 

ɼʦʚʝʩʪʠ ʠʭ ʜʦ ʩʳʧʫʯʝʡ ʢʦʥʜʠʮʠʠ ʫʜʘʣʦʩʴ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʥʘ ʱʝʢʦʚʦʡ 

ʜʨʦʙʠʣʢʝ(1,5 ʢɺʪ)  ʠ ʩʤʝʰʠʚʘʶʱʠʭ ʙʝʛʫʥʘʭ (120 ɺʪ.). ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ 

ʨʘʩʯʸʪʳ ʧʦʢʘʟʘʣʠ ʫʚʝʣʠʯʝʥʠʝ ʵʥʝʨʛʦʟʘʪʨʘʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʪʨʘʪʘʤʠ ʥʘ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʦʙʦʨʦʪʥʦʡ ʩʤʝʩʠ ʩ 7% ʞʠʜʢʦʛʦ ʩʪʝʢʣʘ  ʧʦ ʧʦʜʟʝʤʥʳʤ 

ʪʫʥʥʝʣʷʤ. 

ʆʜʥʘʢʦ ʥʘʧʦʣʥʠʪʝʣʴʥʦʡ ʩʤʝʩʠ ʪʨʝʙʫʝʪʩʷ ʧʨʦʯʥʦʩʪʴ ʚ ʧʨʝʜʝʣʘʭ 0,05 ï 

0,06 ʄʇʘ. ɽʝ ʚʧʦʣʥʝ ʦʙʝʩʧʝʯʠʪ ʩʤʝʩʴ ʩ 3 ï 4% ʞʠʜʢʦʛʦ ʩʪʝʢʣʘ. ʇʨʠ ʵʪʦʤ 

ʨʘʙʦʪʘ ʚʳʙʠʚʢʠ ʩʦʢʨʘʪʠʪʩʷ ʧʨʠʤʝʨʥʦ ʚ 5 ï 7 ʨʘʟ, ʢʨʦʤʝ ʪʦʛʦ, ʜʘʣʴʥʝʡʰʝʝ 

ʩʥʠʞʝʥʠʝ  ʨʘʙʦʪʳ ʚʳʙʠʚʢʠ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʟʘ ʩʯʸʪ ʩʧʝʮʠʘʣʴʥʳʭ ʜʦʙʘʚʦʢ [2]. 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʵʪʦʤ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʤʦʜʫʣʷʮʠʠ ʩ 

ʠʟʤʝʥʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʜʦʙʘʚʢʠ ʞʠʜʢʦʛʦ ʩʪʝʢʣʘ ʚ ʩʤʝʩʴ, ʚʘʨʠʘʮʠʠ ʩ 

ʤʦʜʫʣʝʤ, ʘ ʪʘʢʞʝ ʚʨʝʤʷ ʧʨʦʜʫʚʢʠ, ʧʦʟʚʦʣʷʪ ʩʥʠʟʠʪʴ ʵʥʝʨʛʦʟʘʪʨʘʪʳ, ʯʪʦ 

ʧʨʠʚʝʜʝʪ ʥʝ ʪʦʣʴʢʦ  ʢ ʫʣʫʯʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʮʝʭʝ, ʥʦ ʠ 

ʧʨʠʥʝʩʝʪ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʚʳʛʦʜʫ. 

ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ï ʵʪʦ ʯʘʩʪʴ ʙʦʣʴʰʦʛʦ ʧʨʦʝʢʪʘ, ʢʦʪʦʨʳʡ ʪʨʝʙʫʝʪ 

ʜʘʣʴʥʝʡʰʝʡ ʜʦʨʘʙʦʪʢʠ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺʳʙʨʘʚ ʚ ʢʘʯʝʩʪʚʝ ʦʧʪʠʤʠʟʠʨʫʝʤʦʡ 

ʬʫʥʢʮʠʠ (ʫ1) ʧʨʦʯʥʦʩʪʴ ʥʘ ʨʘʟʨʳʚ (ʄʇʘ), ʘ ʚ ʢʘʯʝʩʪʚʝ ʢʦʜʠʨʦʚʘʥʥʳʭ 

ʧʝʨʝʤʝʥʥʳʭ ʩʦʜʝʨʞʘʥʠʝ ʞʠʜʢʦʛʦ ʩʪʝʢʣʘ (ʍ1, %) ʠ ʤʦʜʫʣʴ (ʍ1) ʙʳʣ ʩʦʩʪʘʚʣʝʥ 

ʧʣʘʥ ʵʢʩʧʝʨʠʤʝʥʪʘ (ʪʘʙʣ.1). 
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ʊʘʙʣʠʮʘ 1 

ʇʣʘʥ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʋʨʦʚʝʥʴ ʬʘʢʪʦʨʦʚ 
ʆʙʦʟʥʘʯʝ

ʥʠʝ 

ʂʦʣʠʯʝʩʪʚʦ 

ʞ.ʩʪ., % 

ʭ1 

ʄʦʜʫʣʴ ʞ.ʩʪ.,  

ʭ2 

ʆʩʥʦʚʥʦʡ 0 5 2,7 

ʀʥʪʝʨʚʘʣ ʚʘʨʴʠʨʦʚʘʥʠʷ ȹʍi 2 0,24 

ɺʝʨʭʥʠʡ ʫʨʦʚʝʥʴ + 6 2,94 

ʅʠʞʥʠʡ ʫʨʦʚʝʥʴ ï 4 2,46 

 

ɼʘʣʝʝ ʩʦʩʪʘʚʠʣʠ ʤʘʪʨʠʮʫ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʦʡ ʚʭʦʜʥʳʝ ʬʘʢʪʦʨʳ 

ʟʘʧʠʩʘʣʠ ʚ ʢʦʜʠʨʦʚʘʥʥʦʤ ʚʠʜʝ (ʪʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2 

ʄʘʪʨʠʮʘ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ˉ ʦʧʳʪʘ ʍ1 ʍ2 ʫ1 

1 + +  

2 ï ï  

3 ï +  

4 + ï  

 

ʆʧʨʝʜʝʣʠʚ ʦʧʪʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʬʘʢʪʦʨʦʚ, ʤʳ ʧʦʣʫʯʠʤ ʩʦʩʪʘʚ 

ʬʦʨʤʦʚʦʯʥʦʡ ʩʤʝʩʠ ʩ ʪʨʝʙʫʝʤʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʥʘʧʦʣʥʠʪʝʣʴʥʳʭ ʩʤʝʩʝʡ ʧʝʩʦʢ, ʧʨʠʤʝʥʷʝʤʳʡ 

ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʪʘʢʫʶ ʦʪʨʘʙʦʪʘʥʥʫʶ ʩʤʝʩʴ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ.  

 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 

 

1. ʊʠʪʦʚ ʅ. ɼ., ʉʪʝʧʘʥʦʚ ʖ. ɸ. ʊʝʭʥʦʣʦʛʠʡ ʣʠʪʝʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʄ., 

çʄʘʰʠʥʦʩʪʨʦʝʥʠʝè, 1974, 472 ʩ. 

2. ʃʷʩʩ ɸ.ʄ. ɹʳʩʪʨʦʪʚʝʨʜʝʶʱʠʝ ʬʦʨʤʦʚʦʯʥʳʝ ʩʤʝʩʠ. ʄ. 

çʄʘʰʠʥʦʩʪʨʦʝʥʠʝè,1965,330ʩ. 

  

ʈɸɿʈɸɹʆʊʂɸ ʊɽʍʅʆʃʆɻʀʀ ʂʆʄʇʃɽʂʉʅʆʁ ʇɽʈɽʈɸɹʆʊʂʀ 

ɺɸʅɸɼʀʁʉʆɼɽʈɾɸʑʀʍ ʊʀʊɸʅʆʄɸɻʅɽʊʀʊʆɺ 

 

ʄʘʥʟʦʨ ɼ. ʕ., ʩʪʫʜʝʥʪ ʢʘʬʝʜʨʳ ʄʊ, ʊʣʝʫʛʘʙʫʣʦʚ ɹ. ʉ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʄʊ, ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

 

ʎʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʦʙʫʩʣʦʚʣʝʥʳ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʬʘʢʪʦʨʦʚ: 

ʛʝʦʭʠʤʠʯʝʩʢʠʭ, ʚʩʣʝʜʩʪʚʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʨʫʜ; ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, ʚ 
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ʩʚʷʟʠ ʩ ʥʘʣʠʯʠʝʤ ʪʝʭʥʦʣʦʛʠʠ, ʧʦʟʚʦʣʷʶʱʝʡ ʨʘʟʜʝʣʠʪʴ ʠʭ ʥʘ ʦʩʥʦʚʥʳʝ 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʤʠʥʝʨʘʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ; ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʚ ʩʚʷʟʠ ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʠʙʳʣʠ ʠ ʧʦʚʳʰʝʥʠʷ ʜʨʫʛʠʭ 

ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ [1]. 

ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʧʨʦʛʥʦʟʠʨʦʚʘʥʦ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

TiO2 ʚ ʞʝʣʝʟʦʨʫʜʥʦʤ ʢʦʥʮʝʥʪʨʘʪʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʚ ɾʈʉ, ʧʨʠ ʧʝʨʝʭʦʜʝ 

ʨʘʙʦʪʳ ɸʆ çɽɺʈɸɿ ʂɻʆʂè ʥʘ ʉʦʙʩʪʚʝʥʥʦ ʂʘʯʢʘʥʘʨʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ. 

ʉʦʜʝʨʞʘʥʠʝ TiO2 ʚ ʢʦʥʮʝʥʪʨʘʪʝ ʉʂʄ ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ ʥʘ ʫʨʦʚʥʝ 4,04 % ʚ 

ʩʨʘʚʥʝʥʠʝ ʩ 1,76 % Tiʆ2 ʚ ʩʫʱʝʩʪʚʫʶʱʝʤ ʢʦʥʮʝʥʪʨʘʪʝ ɻʄ.  

ʆʩʦʙʝʥʥʦʩʪʴʶ ʧʣʘʚʢʠ ʪʠʪʘʥʦʤʘʛʥʝʪʠʪʦʚʦʡ ʰʠʭʪʳ ʚ ʜʦʤʝʥʥʳʭ ʧʝʯʘʭ, 

ʩʫʱʝʩʪʚʝʥʥʦ ʦʩʣʦʞʥʷʶʱʠʭ ʨʘʙʦʪʫ ʘʛʨʝʛʘʪʦʚ, ʷʚʣʷʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ 

ʥʝʧʣʘʚʢʠʭ ʤʘʩʩ ʥʘ ʦʩʥʦʚʝ ʢʘʨʙʦʥʠʪʨʠʜʦʚ ʪʠʪʘʥʘ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʩʚʷʟʘʥ ʩ 

ʦʛʨʘʥʠʯʝʥʥʦʡ ʨʘʩʪʚʦʨʠʤʦʩʪʴʶ ʪʠʪʘʥʘ ʚ ʯʫʛʫʥʝ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝʤ 

ʛʝʪʝʨʦʛʝʥʥʳʭ ʩʠʩʪʝʤ, ʧʦʵʪʦʤʫ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʜʠʦʢʩʠʜʘ ʪʠʪʘʥʘ ʚ 

ʰʠʭʪʝ ʫʩʣʦʞʥʠʪ ʥʦʨʤʘʣʴʥʳʡ ʫʩʪʦʷʚʰʠʡʩʷ  ʧʨʦʮʝʩʩ ʜʦʤʝʥʥʦʡ ʧʣʘʚʢʠ ʥʘ ɸʆ 

çɽɺʈɸɿ ʅʊʄʂè. 

ɺ ʩʪʘʪʴʝ çɺʣʠʷʥʠʝ ʤʘʛʥʠʪʦ-ʠʤʧʫʣʴʩʥʦʡ ʦʙʨʘʙʦʪʢʠ ʥʘ ʠʟʤʝʣʴʯʘʝʤʦʩʪʴ ʠ 

ʦʙʦʛʘʪʠʤʦʩʪʴ ʪʠʪʘʥʦʤʘʛʥʝʪʠʪʦʚʦʡ ʨʫʜʳè, ʧʦʤʝʱʝʥʥʦʡ ʚ ʞʫʨʥʘʣʝ 

çʆʙʦʛʘʱʝʥʠʝ ʨʫʜè ʟʘ 2016 ʛʦʜ, ʠʟʫʯʝʥ ʚʦʧʨʦʩ ʢʦʤʧʣʝʢʩʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ 

ʪʠʪʘʥʦʤʘʛʥʝʪʠʪʦʚʦʛʦ ʩʳʨʴʷ ʩ ʨʘʟʜʝʣʝʥʠʝʤ ʥʘ ʤʘʛʥʝʪʠʪʦʚʳʡ ʠ ʠʣʴʤʝʥʠʪʦʚʳʡ 

ʢʦʥʮʝʥʪʨʘʪʳ.  

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʡ 

ʠʟʤʝʣʴʯʝʥʠʷ ʧʨʦʮʝʩʩ ʨʘʟʨʫʰʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʥʝʩʝʣʝʢʪʠʚʥʦ ʠ ʧʦʣʥʦʝ 

ʨʘʩʢʨʳʪʠʝ ʩʨʦʩʪʢʦʚ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʣʠʰʴ ʧʨʠ ʠʟʤʝʣʴʯʝʥʠʠ ʜʦ 

ʥʘʠʤʝʥʴʰʝʛʦ ʨʘʟʤʝʨʘ ʟʝʨʥʘ ʠʟʚʣʝʢʘʝʤʦʛʦ ʤʠʥʝʨʘʣʘ, ʯʪʦ ʚʳʟʳʚʘʝʪ 

ʧʝʨʝʠʟʤʝʣʴʯʝʥʠʝ ʤʘʪʝʨʠʘʣʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʫʞʝ ʦʩʚʦʙʦʜʠʚʰʠʭʩʷ ʟʝʨʝʥ 

ʠʟʚʣʝʢʘʝʤʦʛʦ ʤʠʥʝʨʘʣʘ, ʠ ʧʦʪʝʨʶ ʧʦʩʣʝʜʥʠʭ [2]. 

ɺ ʩʚʷʟʠ ʩ ʥʝʨʘʚʥʦʤʝʨʥʦʡ ʚʢʨʘʧʣʝʥʥʦʩʪʴʶ ʤʠʥʝʨʘʣʦʚ ʠ ʠʭ ʪʝʩʥʳʤ 

ʚʟʘʠʤʦʧʨʦʨʘʩʪʘʥʠʝʤ ʜʣʷ ʙʦʣʝʝ ʠʟʙʠʨʘʪʝʣʴʥʦʛʦ ʨʘʩʢʨʳʪʠʷ ʩʨʦʩʪʢʦʚ, 

ʧʦʚʳʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ʠʟʤʝʣʴʯʝʥʠʝ 

ʧʨʠʤʝʥʝʥʘ ʤʘʛʥʠʪʦ-ʠʤʧʫʣʴʩʥʘʷ ʦʙʨʘʙʦʪʢʘ (ʄʀʆ) ʨʫʜ ʧʝʨʝʜ ʠʟʤʝʣʴʯʝʥʠʝʤ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʷʣʠʩʴ ʥʘ ʨʫʜʘʭ ʂʦʧʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʄʘʣʳʡ ʂʫʡʙʘʩ. ʄʀʆ ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩʩ ʠʟʤʝʣʴʯʝʥʠʷ ʠ 

ʫʤʝʥʴʰʘʝʪ ʚ 1,64-1,51 ʨʘʟʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʨʫʧʥʦʩʪʠ ʧʦʤʦʣʘ, ʝʛʦ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ. ʄʦʢʨʘʷ ʤʘʛʥʠʪʥʘʷ ʩʝʧʘʨʘʮʠʷ ʢʣʘʩʩʘ 0,071-0 ʤʤ, 

ʧʦʣʫʯʝʥʥʦʛʦ ʧʦʩʣʝ ʄʀʆ ʠ ʠʟʤʝʣʴʯʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʥʠʞʝʥʠʝ ʤʘʩʩʦʚʦʡ 

ʜʦʣʠ ʜʠʦʢʩʠʜʘ ʪʠʪʘʥʘ ʚ ʤʘʛʥʠʪʥʦʤ ʧʨʦʜʫʢʪʝ ʩ 4,82 % ʜʦ 3,04 % ʧʨʠ 

ʧʦʚʳʰʝʥʠʠ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʞʝʣʝʟʘ ʩ 60,11 ʜʦ 63,95 % ʠ ʠʟʚʣʝʯʝʥʠʷ ʞʝʣʝʟʘ ʩ 

72,0 ʜʦ 80,19 % [2]. 

ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʪʦ, ʯʪʦ ʄʀʆ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʧʦʣʥʦʝ ʠ ʩʝʣʝʢʪʠʚʥʦʝ ʨʘʩʢʨʳʪʠʝ ʩʨʦʩʪʢʦʚ ʤʠʥʝʨʘʣʦʚ ʠ 

ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʱʘʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ ʥʘ ʠʟʤʝʣʴʯʝʥʠʝ ʨʫʜʳ, 

ʧʦʚʳʰʘʝʪʩʷ ʚʳʭʦʜ ʞʝʣʝʟʘ ʚ ʢʦʥʮʝʥʪʨʘʪ ʠ ʧʦʥʠʞʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʜʠʦʢʩʠʜʘ 

ʪʠʪʘʥʘ ʚ ʤʘʛʥʝʪʠʪʦʚʦʤ ʢʦʥʮʝʥʪʨʘʪʝ. ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʨʝʘʣʠʟʫʝʪ ʢʦʤʧʣʝʢʩʥʫʶ 

ʧʝʨʝʨʘʙʦʪʢʫ ʪʠʪʘʥʦʤʘʛʥʝʪʠʪʦʚ, ʦʩʦʙʝʥʥʦ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʨʘʟʨʘʙʦʪʢʠ 
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ʉʦʙʩʪʚʝʥʥʦ ʂʘʯʢʘʥʘʨʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʧʦʵʪʦʤʫ ʜʘʥʥʦʝ ʨʝʰʝʥʠʝ 

ʧʦʩʪʘʚʣʝʥʥʳʭ ʧʨʦʙʣʝʤ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʢʦʤʧʣʝʢʩʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʨʫʜ ʉʂʄ. 

ɺ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʦʢʦʣʦ ʤʘʛʥʠʪʥʦʛʦ ʚʢʣʶʯʝʥʠʷ ʧʦʷʚʣʷʶʪʩʷ 

ʥʘʧʨʷʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʚʥʝʰʥʠʤʠ ʥʘʛʨʫʟʢʘʤʠ ʠʟʤʝʥʷʶʪ 

ʪʨʘʝʢʪʦʨʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʨʝʱʠʥ, ʦʙʝʩʧʝʯʠʚʘʷ ʠʭ ʨʘʟʚʠʪʠʝ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦ ʛʨʘʥʠʮʘʤ ʨʘʟʜʝʣʘ ʤʠʥʝʨʘʣʦʚ. ʄʝʭʘʥʠʯʝʩʢʠʝ 

ʥʘʧʨʷʞʝʥʠʷ ʚʦʟʥʠʢʘʶʪ ʚ ʤʘʛʥʠʪʥʦʤ ʚʢʣʶʯʝʥʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʤʘʛʥʠʪʦʩʪʨʠʢʮʠʠ, ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʡ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʧʨʠʤʝʩʝʡ. 

ʊʘʢ, ʚ ʤʘʛʥʝʪʠʪʝ ʢʦʥʩʪʘʥʪʘ ʤʘʛʥʠʪʦʩʪʨʠʢʮʠʠ ʠʟʤʝʥʷʝʪʩʷ ʚ ʜʝʩʷʪʢʠ ʨʘʟ. 

ʀʤʧʫʣʴʩʥʦʝ ʠʟʤʝʥʝʥʠʝ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʧʨʠʚʦʜʠʪ ʢ ʩʢʘʯʢʦʦʙʨʘʟʥʦʤʫ 

ʠʟʤʝʥʝʥʠʶ ʥʘʧʨʷʞʝʥʠʡ ʚʥʫʪʨʠ ʠ ʩʥʘʨʫʞʠ ʤʘʛʥʠʪʥʦʛʦ ʚʢʣʶʯʝʥʠʷ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʥʘʧʨʷʞʝʥʠʡ ʩʜʚʠʛʘ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʦʙʨʘʟʦʚʘʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʤʠʢʨʦʪʨʝʱʠʥ ʚʙʣʠʟʠ ʛʨʘʥʠʮʳ ʩʨʘʩʪʘʥʠʷ 

ʤʠʥʝʨʘʣʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʩʭʦʜʷʪ ʠʟʙʠʨʘʪʝʣʴʥʦʝ ʨʘʟʨʫʰʝʥʠʝ ʩʨʦʩʪʢʦʚ ʩ 

ʩʦʭʨʘʥʝʥʠʝʤ ʤʘʛʥʠʪʥʳʭ ʤʠʥʝʨʘʣʦʚ ʠ ʫʤʝʥʴʰʝʥʠʝ ʚʝʣʠʯʠʥʳ ʪʨʝʙʫʝʤʳʭ 

ʨʘʟʨʫʰʘʶʱʠʭ ʥʘʛʨʫʟʦʢ [2]. 

ʉ ʮʝʣʴʶ ʥʘʫʯʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʄʀʆ ʢ ʨʫʜʘʤ ʢʘʯʢʘʥʘʨʩʢʦʡ 

ʛʨʫʧʧʳ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʘ ʠʤʝʥʥʦ ʢ ʧʝʨʩʧʝʢʪʠʚʥʦʤʫ ʉʦʙʩʪʚʝʥʥʦ 

ʢʘʯʢʘʥʘʨʩʢʦʤʫ ʤʝʩʪʦʨʦʞʜʝʥʠʶ, ʙʳʣ ʧʨʦʚʝʜʝʥ ʨʷʜ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘ ʆɸʆ 

çɺɻʆʂè ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʥʘ ʤʘʛʥʠʪʥʫʶ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢʦʥʮʝʥʪʨʘʪʘ 

ʪʠʪʘʥʦʤʘʛʥʝʪʠʪʦʚʦʡ ʨʫʜʳ ɻʫʩʝʚʦʛʦʨʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʇʨʦʚʝʜʝʥ 

ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʛʫʩʝʚʦʛʦʨʩʢʦʡ ʨʫʜʳ, ʢʦʪʦʨʳʡ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʩʦʜʝʨʞʘʥʠʝʤ ʪʠʪʘʥʦʤʘʛʥʝʪʠʪʘ ʩʦʩʪʘʚʣʷʝʪ 15,9 %, ʘ ʠʣʴʤʝʥʠʪʘ ï 1,5 %.  

ʉʜʝʣʘʥ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʨʫʜʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʝʣʢʦʚʢʨʘʧʣʝʥʥʳʤʠ ʠ 

ʪʦʥʢʦʚʢʨʘʧʣʝʥʥʳʤʠ ʨʘʟʥʦʚʠʜʥʦʩʪʷʤʠ. ʊʦʥʢʦ- ʠ ʜʠʩʧʝʨʩʥʦʚʢʨʘʧʣʝʥʥʳʝ 

ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʚʢʨʘʧʣʝʥʥʦʩʪʠ ʪʠʪʘʥʦʤʘʛʥʝʪʠʪʘ ʤʝʥʝʝ 0,2 

ʤʤ (ʙʦʣʝʝ 50 % ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ) ʠ ʟʥʘʯʠʪʝʣʴʥʳʤ (20-100 %) 

ʩʦʜʝʨʞʘʥʠʝʤ ʬʨʘʢʮʠʠ ï0,074+0 ʤʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʥʠʞʝʥʥʳʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʦʙʦʛʘʱʝʥʠʷ, ʪ.ʢ. ʪʨʝʙʫʶʪ ʙʦʣʝʝ ʪʦʥʢʦʛʦ ʠʟʤʝʣʴʯʝʥʠʷ ʠ 

ʷʚʣʷʶʪʩʷ ʪʨʫʜʥʦʦʙʦʛʘʪʠʤʳʤʠ. 

ɼʘʣʝʝ ʧʨʦʙʘ ʢʦʥʮʝʥʪʨʘʪʘ ʙʳʣʘ ʨʘʩʩʝʷʥʘ ʥʘ ʩʠʪʝ ʩ ʨʘʟʤʝʨʦʤ ʷʯʝʡʢʠ 0,063 

ʤʤ. ʇʦʣʫʯʝʥʥʳʝ ʧʨʦʜʫʢʪʳ ʢʨʫʧʥʦʩʪʴʶ +0,063 ʤʤ ʠ ï0,063 ʤʤ ʙʳʣʠ 

ʧʦʜʛʦʪʦʚʣʝʥʳ ʥʘ ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ.  

ʄʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʦʥʮʝʥʪʨʘʪʘ ʢʨʫʧʥʦʩʪʴʶ +0,063 ʤʤ ʧʦʢʘʟʘʣ, 

ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʪʠʪʘʥʦʤʘʛʥʝʪʠʪʘ ʚ ʧʨʦʙʝ ʩʦʩʪʘʚʣʷʝʪ 55,9 %, ʠʣʴʤʝʥʠʪʘ 9,1 %, 

ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʚ ʚʠʜʝ ʪʦʥʢʠʭ ʩʨʦʩʪʢʦʚ ʚ ʤʘʛʥʝʪʠʪʝ; 

ʥʝʨʫʜʥʳʝ ʤʠʥʝʨʘʣʳ ʩʦʩʪʘʚʣʷʶʪ 35,0 % ï ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ ʦʪʜʝʣʴʥʳʤʠ 

ʟʝʨʥʘʤʠ, ʪʘʢ ʠ ʚ ʩʨʦʩʪʢʘʭ ʩ ʨʫʜʥʳʤʠ ʤʠʥʝʨʘʣʘʤʠ. 

ʄʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʦʥʮʝʥʪʨʘʪʘ ʢʨʫʧʥʦʩʪʴʶ ï0,063 ʤʤ ʧʦʢʘʟʘʣ, 

ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʪʠʪʘʥʦʤʘʛʥʝʪʠʪʘ ʚ ʧʨʦʙʝ ʩʦʩʪʘʚʣʷʝʪ 71,7 %, ʠʣʴʤʝʥʠʪʘ 11,6 

%, ʢʦʪʦʨʳʡ  ʩʦʜʝʨʞʠʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʚ ʚʠʜʝ ʪʦʥʢʠʭ ʩʨʦʩʪʢʦʚ ʚ ʤʘʛʥʝʪʠʪʝ; 

ʥʝʨʫʜʥʳʝ ʤʠʥʝʨʘʣʳ ʩʦʩʪʘʚʣʷʶʪ 16,7 % ï ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ ʦʪʜʝʣʴʥʳʤʠ 

ʟʝʨʥʘʤʠ, ʪʘʢ ʠ ʚ ʩʨʦʩʪʢʘʭ ʩ ʨʫʜʥʳʤʠ ʤʠʥʝʨʘʣʘʤʠ.  
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ɺʦ ʚʪʦʨʦʡ ʯʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʠʪʘʥʦʤʘʛʥʝʪʠʪʦʚʳʡ ʢʦʥʮʝʥʪʨʘʪ ʙʳʣ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʩʫʰʝʥ ʠ ʨʘʟʤʘʛʥʠʯʝʥ ʥʘ ʨʘʟʤʘʛʥʠʯʠʚʘʶʱʝʤ ʘʧʧʘʨʘʪʝ. 

ɿʘʪʝʤ ʢʦʥʮʝʥʪʨʘʪ ʨʘʩʩʳʧʘʥ ʪʦʥʢʠʤ ʩʣʦʝʤ ʥʘ ʨʦʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ. ʇʨʠ 

ʧʦʤʦʱʠ ʤʘʛʥʠʪʦʚ Nd-Fe-B ʩʦʩʪʘʚʘ ʩ ʨʘʟʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʴʶ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ ʙʳʣ ʧʨʦʚʝʜʝʥ ʨʷʜ ʦʧʳʪʦʚ. ʄʘʛʥʠʪʦʤ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 50 ʤʤ 

ʚʦʟʜʝʡʩʪʚʦʚʘʣʠ ʥʘ ʩʣʦʡ ʢʦʥʮʝʥʪʨʘʪʘ. ɺʦ ʚʩʝʭ ʦʧʳʪʘʭ ʚʳʜʝʣʝʥʠʝ ʠʣʴʤʝʥʠʪʘ 

ʠʟ ʢʦʥʮʝʥʪʨʘʪʘ ʄʄʉ ʥʝ ʧʨʦʠʟʦʰʣʦ. ʈʝʟʫʣʴʪʘʪʳ ʦʧʳʪʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1. 

 

ʊʘʙʣʠʮʘ 1 

ʈʝʟʫʣʴʪʘʪʳ ʤʘʛʥʠʪʥʦʡ ʩʝʧʘʨʘʮʠʠ 

ˉ ʆʧʳʪʘ ɺ, ʊʣ ʊʠʪʘʥʦʤʘʛʥʝʪʠʪ + ʠʣʴʤʝʥʠʪ ʀʣʴʤʝʥʠʪ 

1 0,12 100 % ī 

2 0,2 100 % ī 

3 0,5 100 % ī 

4 0,75 100 % ī 

5 1,2 100 % ī 

 

ʀʟʚʣʝʯʴ ʠʣʴʤʝʥʠʪ ʚ ʦʪʜʝʣʴʥʳʡ ʢʦʥʮʝʥʪʨʘʪ ʧʨʠ ʧʦʤʦʱʠ ʤʘʛʥʠʪʥʦʡ 

ʩʝʧʘʨʘʮʠʠ ʥʝ ʫʜʘʣʦʩʴ ʠʟ-ʟʘ ʝʛʦ ʥʠʟʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ ʨʫʜʝ ʠ ʪʦʥʢʠʭ ʩʨʦʩʪʢʦʚ 

ʩ ʤʘʛʥʝʪʠʪʦʤ, ʧʦʵʪʦʤʫ ʧʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʄʀʆ ʧʝʨʝʜ ʠʟʤʝʣʴʯʝʥʠʝʤ 

ʪʠʪʘʥʦʤʘʛʥʝʪʠʪʦʚʦʡ ʨʫʜʳ ʧʦʣʥʦʩʪʴʶ ʦʙʦʩʥʦʚʘʥʦ.  

ʇʦʣʥʦʩʪʴʶ ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʚʳʰʝʫʧʦʤʷʥʫʪʦʡ ʥʘʫʯʥʦʡ ʩʪʘʪʴʝ, ʩʜʝʣʘʥ 

ʨʘʩʯʝʪ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʢʦʥʮʝʥʪʨʘʪʘ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣ. 2, ʠʟ 

ʨʫʜʳ ʉʦʙʩʪʚʝʥʥʦ ʂʘʯʢʘʥʘʨʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʩ ʪʝʭʥʦʣʦʛʠʝʡ ʧʨʠʤʝʥʝʥʠʷ 

ʄʀʆ ʧʝʨʝʜ ʠʟʤʝʣʴʯʝʥʠʝʤ. 

 

ʊʘʙʣʠʮʘ 2 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʦʥʮʝʥʪʨʘʪʘ  

FeO Fe2O3 FeS V2O5 CaO MgO SiO2 TiO2 Al 2O3 MnO Cr2O3 P2O5 ʇʇʇ 

29,28 57,00 0,03 0,58 0,90 2,37 2,40 4,04 2,00 0,3 0,03 0,01 1,06 

 

ʊʝʤ ʩʘʤʳʤ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚ ʢʦʥʮʝʥʪʨʘʪʝ ʩʥʠʟʠʣʦʩʴ 

ʩʦʜʝʨʞʘʥʠʝʤ TiO2 ʥʘ 32 %, ʩʦʜʝʨʞʘʥʠʝ V2O5 ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 1,7 % ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʙʘʟʦʚʳʤ ʢʦʥʮʝʥʪʨʘʪʦʤ ʉʂʄ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʄʀʆ. 

ʇʨʠ ʵʪʦʤ ʪʘʢʞʝ ʫʚʝʣʠʯʠʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ Feʦʙ ɦ ʥʘ 1,8 % ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʢʦʥʮʝʥʪʨʘʪʦʤ ʠʟ ɻʄ. 

ɼʘʣʝʝ ʧʨʦʚʝʜʝʥ ʨʘʩʯʝʪ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ɾʈʉ ʠʟ ʜʘʥʥʦʛʦ 

ʢʦʥʮʝʥʪʨʘʪʘ, ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 3 ʠ 4. 
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ʊʘʙʣʠʮʘ 3 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʘʛʣʦʤʝʨʘʪʘ  

FeO Fe2O3 MnO V2O5 CaO SiO2 TiO2 MgO Al 2O3 S P2O5 

9,17 68,53 0,2 0,54 10,05 4,1 2,48 2,4 2,5 0,014 0,014 

 

ʊʘʙʣʠʮʘ 4 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʦʢʘʪʳʰʝʡ 

FeO Fe2O3 MnO V2O5 CaO SiO2 TiO2 MgO Al 2O3 S P2O5 

3,02 84,34 0,21 0,57 1,19 3,84 2,66 2,22 1,93 0,006 0,01 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʜʝʨʞʘʥʠʝ TiO2 ʚ ʘʛʣʦʤʝʨʘʪʝ ʩʥʠʟʠʣʦʩʴ ʥʘ 2,36 %, 

ʩʦʜʝʨʞʘʥʠʝ Feʦʙ ɦ ʚʳʨʦʩʣʦ ʥʘ 2,76 %. ɸʥʘʣʦʛʠʯʥʦ ʩʦʜʝʨʞʘʥʠʝ TiO2 ʚ 

ʦʢʘʪʳʰʘʭ ʩʥʠʟʠʣʦʩʴ ʥʘ 2,21 %, ʩʦʜʝʨʞʘʥʠʝ Feʦʙ ɦʚʳʨʦʩʣʦ ʥʘ 1,00 %. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʪʝʭʥʦʣʦʛʠʠ ʜʦʤʝʥʥʦʡ ʧʣʘʚʢʠ ʩ ʜʘʥʥʳʤʠ ɾʈʉ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 5. 

 

ʊʘʙʣʠʮʘ 5 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʦʤʝʥʥʦʡ ʧʣʘʚʢʠ 

ʇʦʢʘʟʘʪʝʣʴ ɹʘʟʦʚʳʡ ʇʨʦʝʢʪʥʳʡ 

ʆʩʥʦʚʥʦʩʪʴ ʰʣʘʢʘ 1,2 1,2 

ʈʘʩʭʦʜ ʇɻ, ʤ
3
/ʪ ʯʫʛʫʥʘ 120 120 

ʈʘʩʭʦʜ ʇʋʊ, ʢʛ/ʪ ʯʫʛʫʥʘ 35 35 

ʊʝʤʧʝʨʘʪʫʨʘ ʜʫʪʴʷ, 
ʦ
ʉ 1220 1250 

ʊʝʤʧʝʨʘʪʫʨʘ ʯʫʛʫʥʘ, 
ʦ
ʉ 1450 1460 

ʊʝʤʧʝʨʘʪʫʨʘ ʰʣʘʢʘ, 
ʦ
ʉ 1490 1500 

ʉʦʜʝʨʞʘʥʠʝ ʚ ʰʠʭʪʝ Feʦʙ,ɦ % 56,7 57,7 

ʈʘʩʭʦʜ ʘʛʣʦʤʝʨʘʪʘ, ʢʛ/ʪ ʯʫʛʫʥʘ 625,12 617,23 

ʈʘʩʭʦʜ ʦʢʘʪʳʰʝʡ, ʢʛ/ʪ ʯʫʛʫʥʘ 899,56 888,21 

ʈʘʩʭʦʜ ʞʝʣʝʟʦʬʣʶʩʘ, ʢʛ/ʪ ʯʫʛʫʥʘ 130,59 122,44 

ʉʦʜʝʨʞʘʥʠʝ [V] , % 0,517 0,562 

ʉʦʜʝʨʞʘʥʠʝ [Ti] , % 0,153 0,147 

ʋʜʝʣʴʥʳʡ ʚʳʭʦʜ ʰʣʘʢʘ, ʢʛ/ʪ ʯʫʛʫʥʘ 352,33 323,96 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ɼʇ ˉ 6, ʪ/ʩʫʪ 6500 6656 
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ʉʦʟʜʘʥʠʝ ʙʝʟʦʪʭʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʟʘ ʩʯʝʪ ʧʦʣʥʦʛʦ, ʢʦʤʧʣʝʢʩʥʦʛʦ ʠ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʦʪ 

ʜʦʙʳʯʠ ʜʦ ʝʛʦ ʧʝʨʝʨʘʙʦʪʢʠ ï ʘʢʪʫʘʣʴʥʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʧʨʦʙʣʝʤʘ, ʦʜʥʘ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ 

ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʠ ʩʥʠʞʝʥʠʝ ʟʘʛʨʷʟʥʝʥʠʡ ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ ʦʪʭʦʜʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʰʝʥʘ ʧʨʦʙʣʝʤʘ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʘʥʘʜʠʡʩʦʜʝʨʞʘʱʠʭ ʪʠʪʘʥʦʤʘʛʥʝʪʠʪʦʚʳʭ ʨʫʜ ɸʆ çɽɺʈɸɿ 

ʂɻʆʂè. ɺ ʙʣʠʞʘʡʰʝʡ ʧʝʨʩʧʝʢʪʠʚʝ ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʘʥʘ ʨʘʟʨʘʙʦʪʢʘ ʉʦʙʩʪʚʝʥʥʦ 

ʂʘʯʢʘʥʘʨʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʧʦʚʳʰʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ TiO2 

ʚ ʢʦʥʮʝʥʪʨʘʪʝ, ʧʦʵʪʦʤʫ ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʘ ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨ 

ʩʝʣʝʢʪʠʚʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʨʫʜ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ. 

ʇʨʠ ʧʦʤʦʱʠ ʤʘʛʥʠʪʦ-ʠʤʧʫʣʴʩʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʜʨʦʙʣʝʥʦʡ 

ʨʫʜʳ ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʠʥʮʠʧ ʢʦʤʧʣʝʢʩʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ, ʘ ʠʤʝʥʥʦ ʨʘʟʜʝʣʝʥʠʝ 

ʪʠʪʘʥʦʤʘʛʥʝʪʠʪʦʚʦʡ ʨʫʜʳ ʥʘ ʜʚʘ ʢʦʥʮʝʥʪʨʘʪʘ ï ʤʘʛʥʝʪʠʪʦʚʳʡ 

(ʞʝʣʝʟʦʚʘʥʘʜʠʝʚʳʡ) ʠ ʠʣʴʤʝʥʠʪʦʚʳʡ (ʪʠʪʘʥʠʩʪʳʡ), ʯʪʦ ʦʪʢʨʳʚʘʝʪ ʧʝʨʝʜ 

ʤʝʪʘʣʣʫʨʛʘʤʠ ʤʥʦʞʝʩʪʚʦ ʚʘʨʠʘʥʪʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʧʦʩʣʝʜʥʠʭ. ʉʥʠʞʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ TiO2 ʚ ʘʛʣʦʤʝʨʘʪʘʭ ʠ ʦʢʘʪʳʰʘʭ ʧʦʟʚʦʣʠʪ ʚʝʩʪʠ ʥʦʨʤʘʣʴʥʫʶ 

ʧʣʘʚʢʫ ʜʦʤʝʥʥʦʡ ʧʝʯʠ, ʧʦʷʚʠʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʠʟʚʣʝʯʝʥʠʷ 

ʚʘʥʘʜʠʷ ʚ ʯʫʛʫʥ, ʪʦ ʝʩʪʴ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʫʨʦʚʥʷ, ʯʪʦ ʚ ʧʨʝʞʥʠʭ 

ʫʩʣʦʚʠʷʭ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ TiO2 ʥʝ ʧʨʝʜʩʪʘʚʣʷʣʦʩʴ ʚʦʟʤʦʞʥʳʤ 

ʠʟ-ʟʘ ʦʙʨʘʟʦʚʘʥʠʷ ʪʫʛʦʧʣʘʚʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʧʦʩʣʝʜʥʝʛʦ.  
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ʕʂʉʇʈɽʉʉ - ʂʆʅʊʈʆʃʔ ʀɿʄɽʈɽʅʀʗ ɻʃʋɹʀʅʓ 

ʇʈʆʂɸʃʀɺɸʅʀʗ ʄɽʃʖʑʀʍ ʐɸʈʆɺ  

 

 ʈʫʙʮʦʚ ɺ.ʖ., ɸʆ "ɽɺʈɸɿ ʅʠʞʥʝʪʘʛʠʣʴʩʢʠʡ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʡ ʢʦʤʙʠʥʘʪ" 

ʐʝʚʯʝʥʢʦ ʆ.ʀ., ʜ.ʪ.ʥ., ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʄʊ, ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ɸʆ "ɽɺʈɸɿ ʅʠʞʥʝʪʘʛʠʣʴʩʢʠʡ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʡ 

ʢʦʤʙʠʥʘʪ" ʠʜʝʪ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʰʘʨʦʧʨʦʢʘʪʥʦʛʦ ʩʪʘʥʘ 60-130. ʉʪʨʦʠʪʝʣʴʩʪʚʦ 

ʥʦʚʦʛʦ ʩʪʘʥʘ ʦʙʫʩʣʦʚʣʝʥʦ ʧʦʚʳʰʘʶʱʠʤʠʩʷ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʢʘʯʝʩʪʚʫ 

ʤʝʣʶʱʠʭ ʰʘʨʦʚ. ʇʨʦʜʫʢʮʠʷ ʜʝʡʩʪʚʫʶʱʠʭ ʩʪʘʥʦʚ 40-80 ʠ 80-125 ʥʝ 

ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʟʘʢʘʟʯʠʢʦʚ. ʆʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ 
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ʥʝʚʳʧʦʣʥʝʥʠʝ ʫʩʣʦʚʠʡ ʩʦʦʪʚʝʪʩʪʚʠʷ ʰʘʨʘ ʟʘʜʘʥʥʦʡ ʪʚʝʨʜʦʩʪʠ ʠ ʛʣʫʙʠʥʳ 

ʧʨʦʢʘʣʠʚʘʥʠʷ. ʆʪ ʥʘʟʥʘʯʝʥʠʷ ʰʘʨʦʚ ʠ ʠʭ ʜʠʘʤʝʪʨʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʟʥʘʷ 

ʛʣʫʙʠʥʘ ʧʨʦʢʘʣʠʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 0,05 ʜʦ 0,7 ʜʠʘʤʝʪʨʘ ʰʘʨʘ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʜʠʘʤʝʪʨʘ ʚʚʝʜʝʥʘ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʦʜʫʢʮʠʠ ʥʘ ʯʝʪʳʨʝ ʛʨʫʧʧʳ [1]. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʝʣʶʱʠʭ ʰʘʨʦʚ ʧʦ ʛʨʫʧʧʘʤ ʪʚʝʨʜʦʩʪʠ [2]. 

 

ʊʘʙʣʠʮʘ 1  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʨʫʧʧ ʪʚʝʨʜʦʩʪʠ ʰʘʨʦʚ 

ʋʩʣʦʚʥʳʡ ʜʠʘʤʝʪʨ 

ʰʘʨʘ ʚ ʤʤ. 

ʊʚʝʨʜʦʩʪʴ HRC (HB), ʥʝ ʤʝʥʝʝ, ʜʣʷ ʛʨʫʧʧ 

1 2 3 4 

ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʰʘʨʘ 
ʅʘ ʛʣʫʙʠʥʝ 1/2 

ʨʘʜʠʫʩʘ ʰʘʨʘ 

15-70 43(401) 49(462) 55(534) 55(534) 45(415) 

80-100 40(352) 42(375) 52(495) - - 

110-120 35(302) 38(331) 50(477) - - 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʜʣʷ ʰʘʨʦʚ, ʜʠʘʤʝʪʨʦʤ ʤʝʥʝʝ 70 ʤʤ, ʯʝʪʚʝʨʪʦʡ 

ʛʨʫʧʧʳ, ʛʣʫʙʠʥʘ ʧʨʦʢʘʣʠʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʢʨʠʪʝʨʠʝʤ ʢʘʯʝʩʪʚʘ. 

ɺ ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʢʦʥʪʨʦʣʴ ʪʚʝʨʜʦʩʪʠ ʚʳʙʦʨʦʯʥʦʡ ʧʘʨʪʠʠ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʪʚʝʨʜʦʤʝʨʝ ʧʦ ʤʝʪʦʜʫ ʈʦʢʚʝʣʣʘ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʪʚʝʨʜʦʩʪʠ 

ʰʘʨʦʚ ʯʝʪʚʝʨʪʦʡ ʛʨʫʧʧʳ, ʰʘʨ ʨʘʟʨʝʟʘʶʪ ʠ ʧʨʦʠʟʚʦʜʷʪ ʟʘʤʝʨ ʧʘʨʘʤʝʪʨʦʚ ʥʘ 

ʛʣʫʙʠʥʝ 1/2 ʨʘʜʠʫʩʘ ʠ ʚ ʮʝʥʪʨʝ ʰʘʨʘ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʢʦʥʪʨʦʣʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʩʚʷʟʠ ʩ ʪʝʭʥʦʣʦʛʠʝʡ ʨʘʟʨʝʟʢʠ ʰʘʨʘ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ 

ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ ʠ ʧʦʣʫʯʝʥʠʷ ʪʦʯʥʳʭ ʟʥʘʯʝʥʠʡ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ 

ʧʘʨʘʤʝʪʨʦʚ.  

ʇʦʩʣʝ ʟʘʢʘʣʢʠ ʠ ʩʘʤʦʦʪʧʫʩʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʪʙʦʨ ʧʨʦʜʫʢʮʠʠ, ʦʧʳʪʥʘʷ 

ʧʘʨʪʠʷ ʢʦʪʦʨʦʡ ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʣʘʙʦʨʘʪʦʨʠʶ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʟʘʤʝʨʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʢʦʥʪʨʦʣʷ ʩʪʘʥʦʚʷʪʩʷ ʠʟʚʝʩʪʥʳʤʠ ʥʝ ʤʝʥʝʝ ʯʝʤ ʯʝʨʝʟ 3-6 ʯʘʩʦʚ 

ʧʦʩʣʝ ʥʘʯʘʣʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʰʘʨʦʚ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʯʘʩʪʴ ʧʨʦʠʟʚʝʜʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʥʝʢʦʥʜʠʮʠʦʥʥʦʡ. ɸʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ 

ʨʘʟʨʘʙʦʪʢʘ ʩʧʦʩʦʙʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ 

ʰʘʨʦʚ, ʦʩʦʙʝʥʥʦ ʚʘʞʥʳʭ ʜʣʷ ʯʝʪʚʝʨʪʦʡ ʛʨʫʧʧʳ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʦʙʱʝʥʥʦʛʦ ʢʨʠʪʝʨʠʷ ʢʘʯʝʩʪʚʘ, ʜʣʷ ʵʢʩʧʨʝʩʩ - ʤʝʪʦʜʠʢʠ 

ʧʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʢʫʩʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʚʩʣʝʜʩʪʚʠʝ 

ʚʥʝʰʥʠʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʢʦʨʨʝʣʷʮʠʠ ʩ 

ʪʚʝʨʜʦʩʪʴʶ ʠ ʛʣʫʙʠʥʦʡ ʟʘʢʘʣʠʚʘʝʤʦʛʦ ʩʣʦʷ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʘʨʪʠʷ ʠʟ ʜʝʩʷʪʠ ʰʘʨʦʚ Ï60 ʤʤ ʠʟ ʩʪʘʣʠ 

ʐ3ɻ (ʈʠʩ 1.) ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʣʝ ʧʨʦʢʘʪʢʠ ʥʘ ʩʪʘʥʝ (ʩ ʥʘʯʘʣʴʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ 940Áʉ), ʙʳʣʘ ʧʦʤʝʱʝʥʘ ʚ ʨʝʟʝʨʚʫʘʨ ʩ ʚʦʜʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 20Áʉ, 

ʜʣʷ ʟʘʢʘʣʢʠ. ʐʘʨʳ ʙʳʣʠ ʚʳʜʝʨʞʘʥʳ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ ʦʪ 0 ʜʦ 3600 ʩʝʢʫʥʜ, 

ʧʦʣʫʯʠʚ ʨʘʟʥʫʶ ʩʪʝʧʝʥʴ ʟʘʢʘʣʢʠ (ʪʘʙʣʠʮʘ 2), ʠ ʠʟʚʣʝʯʝʥʳ ʜʣʷ ʩʘʤʦʦʪʧʫʩʢʘ. 
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ʈʠʩ. 1. ʇʘʨʠʷ ʰʘʨʦʚ Ï60 ʩ ʨʘʟʥʳʤʠ ʨʝʞʠʤʘʤʠ 

 ʟʘʢʘʪʢʠ ʠ ʩʘʤʦʦʪʧʫʩʢʘ 

 

ʇʦʩʣʝ ʵʪʦʛʦ ʥʘ ʩʧʝʮʠʘʣʴʥʦʤ ʫʩʪʨʦʡʩʪʚʝ ʚʦʟʙʫʞʜʝʥʠʷ ʘʢʫʩʪʠʯʝʩʢʠʭ 

ʢʦʣʝʙʘʥʠʡ (ʨʠʩ. 2.) ʧʨʦʠʟʚʝʜʝʥʦ ʟʚʫʢʦʠʟʚʣʝʯʝʥʠʝ ʧʦʦʯʝʨʝʜʥʦ ʩ ʢʘʞʜʦʛʦ ʰʘʨʘ 

ʩ ʟʘʧʠʩʴʶ ʧʘʨʘʤʝʪʨʦʚ ʟʚʫʢʦʚʳʭ ʢʦʣʝʙʘʥʠʡ. ɻʨʘʬʠʢʠ ʟʚʫʢʦʚʳʭ ʢʦʣʝʙʘʥʠʡ 

ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʳ SoundForgePro11, ʩ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʯʘʩʪʦʪʦʡ 96 ʢɻʮ ʠ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʦʡ ʟʚʫʢʦʚʦʛʦ ʧʦʪʦʢʘ 32 ʙʠʪ, 

ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 3. 

ɼʘʣʝʝ ʰʘʨʳ ʙʳʣʠ ʨʘʟʨʝʟʘʥʳ, ʠ ʧʨʦʚʝʜʝʥ ʟʘʤʝʨ ʪʚʝʨʜʦʩʪʠ ʢʘʞʜʦʛʦ ʰʘʨʘ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʘ ʛʣʫʙʠʥʝ 1/2 ʦʪ ʨʘʜʠʫʩʘ ʰʘʨʘ ʠ ʚ ʮʝʥʪʨʝ ʰʘʨʘ. ɺʩʝ 

ʧʘʨʘʤʝʪʨʳ: ʪʚʝʨʜʦʩʪʴ, ʚʳʜʝʨʞʢʘ, ʯʘʩʪʦʪʘ ʦʩʥʦʚʥʦʛʦ ʪʦʥʘ ʚ ʤʦʤʝʥʪ ʘʪʘʢʠ 

ʟʚʫʢʘ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 
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ʈʠʩ. 2. ʋʩʪʨʦʡʩʪʚʦ ʚʦʟʙʫʞʜʝʥʠʷ ʘʢʫʩʪʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʦʪ ʰʘʨʦʚ. 
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ʈʠʩ. 3. ɻʨʘʬʠʢʠ ʟʚʫʢʦʚʳʭ ʢʦʣʝʙʘʥʠʡ ʟʘʢʘʣʝʥʥʳʭ ʰʘʨʦʚ. 

(I - ʟʦʥʘ ʘʪʘʢʠ ʟʚʫʢʘ, II - ʟʦʥʘ ʥʘʢʦʧʣʝʥʠʷ ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ, III  - ʟʦʥʘ ʟʘʪʫʭʘʥʠʷ 

ʢʦʣʝʙʘʥʠʡ), ʮʠʬʨʳ 1é10 ʥʦʤʝʨʘ ʨʝʞʠʤʦʚ ʠʩʧʳʪʫʝʤʳʭ ʰʘʨʦʚ 
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ʊʘʙʣʠʮʘ 2  

ʇʘʨʘʤʝʪʨʳ ʰʘʨʦʚ ʚ ʦʧʳʪʝ 
ˉ
 
ʰ
ʘ
ʨ
ʘ

 

ɺ
ʨ
ʝ
ʤ
ʷ
 
ʚ
ʳ
ʜ
ʝ
ʨ
ʞ
ʢ
ʠ
 

ʚ
 
ʚ
ʦ
ʜ
ʝ
,
ʩ

 

ʊʚʝʨʜʦʩʪʴ (HRC) 

ɻ
ʨ
ʫ
ʧ
ʧ
ʘ
 

ʪ
ʚ
ʝ
ʨ
ʜ
ʦ
ʩ
ʪ
ʠ

 

ɸ
ʢ
ʫ
ʩ
ʪ
ʠ
ʯ
ʝ
ʩ
ʢ
ʘ
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ʯ
ʘ
ʩ
ʪ
ʦ
ʪ
ʘ

 

(ɻ
ʮ
)

 

ʉ
ʦ
ʦ
ʪ
ʚ
ʝ
ʪ
ʩ
ʪ
ʚ
ʠ
ʝ
 

ʤ
ʫ
ʟ
ʳ
ʢ
ʘ
ʣ
ʴ
ʥ
ʦ
ʡ
 

ʥ
ʦ
ʪ
ʝ
,
 
ʦ
ʢ
ʪ
ʘ
ʚ
ʝ

 

ʅ
ʘ
 

ʧ
ʦ
ʚ
ʝ
ʨ
ʭ
ʥ
ʦ
ʩ
ʪ
ʠ

 

ʅ
ʘ
 
1

/2
 

ʨ
ʘ
ʜ
ʠ
ʫ
ʩ
ʘ

 

ɺ
 
ʮ
ʝ
ʥ
ʪ
ʨ
ʝ
 

ʰ
ʘ
ʨ
ʘ

 

1 0 - - - - 1206 ʈʝ (3) 

2 2 19 - - - 1216 ʈʝ-ʜʠʝʟ (3) 

3 4 27 - - - 1215 ʈʝ-ʜʠʝʟ (3) 

4 10 44 20 - 1 1247 ʈʝ-ʜʠʝʟ (3) 

5 20 52 36 19 2 1291 ʄʠ (3) 

6 30 56 39 29 3 1320 ʄʠ (3) 

7 60 58 51 49 4 1472 ʌʘ-ʜʠʝʟ (3) 

8 300 61 53 51 4 1472 ʌʘ-ʜʠʝʟ (3) 

9 1200 61 56 54 4 1486 ʌʘ-ʜʠʝʟ (3) 

10 3600 61 56 54 4 1481 ʌʘ-ʜʠʝʟ (3) 

 

ʂʘʢ ʧʦʢʘʟʘʥʦ ʚ ʨʘʙʦʪʘʭ [3,4], ʚ ʜʠʘʧʘʟʦʥʝ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʯʘʩʪʦʪ (ʩʦʪʥʠ 

ʢɻʮ) ʥʝʣʠʥʝʡʥʦʩʪʴ ʩʪʨʫʢʪʫʨʥʳʭ ʜʝʬʝʢʪʦʚ ʚʝʜʝʪ ʢ ʨʘʟʚʠʪʠʶ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ 

ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʢʦʣʝʙʘʥʠʡ ʘʢʫʩʪʠʯʝʩʢʠʭ ʨʝʟʦʥʘʪʦʨʦʚ ʠ ʛʝʥʝʨʘʮʠʠ ʢʨʘʪʥʳʭ 

ʩʫʙʛʘʨʤʦʥʠʢ. ʅʠʟʢʦʯʘʩʪʦʪʥʳʝ (ʩʦʪʥʠ ɻʮ - ʜʝʩʷʪʢʠ ʢɻʮ) ʢʦʣʝʙʘʥʠʷ ʜʝʬʝʢʪʥʦʡ 

ʦʙʣʘʩʪʠ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʵʬʬʝʢʪʠʚʥʦʡ ʛʝʥʝʨʘʮʠʝʡ ʚʳʩʰʠʭ ʛʘʨʤʦʥʠʢ 

ʚʩʣʝʜʩʪʚʠʝ ʢʦʥʪʘʢʪʥʦʡ ʘʢʫʩʪʠʯʝʩʢʦʡ ʥʝʣʠʥʝʡʥʦʩʪʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʛʨʘʬʠʢʦʚ ʢʦʣʝʙʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʟʘʢʘʣʢʝ ʥʘ 4 

ʛʨʫʧʧʫ ʪʚʝʨʜʦʩʪʠ, ʢʦʛʜʘ ʛʣʫʙʠʥʘ ʧʨʦʢʘʣʠʚʘʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, 

ʯʘʩʪʦʪʘ ʤʝʥʷʝʪʩʷ ʩ 1320 ɻʮ ʥʘ 1472 ɻʮ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʜʣʷ ʜʘʥʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʮʝʣʳʡ ʤʫʟʳʢʘʣʴʥʳʡ ʪʦʥ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 

ʟʚʫʯʘʥʠʝ, ʧʨʠ ʵʪʦʤ ʟʚʫʢ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʟʚʦʥʢʠʤ, ʯʪʦ ʦʪʨʘʞʘʝʪ ʧʦʷʚʣʝʥʠʝ 

ʥʝʣʠʥʝʡʥʳʭ ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ, ʢʦʪʦʨʳʝ 

ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʥʘ ʦʩʥʦʚʥʦʡ ʪʦʥ. 

ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʩʠʣʠʝ ʠ ʩʢʦʨʦʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ 

ʤʘʷʪʥʠʢʦʚʦʛʦ ʫʜʘʨʥʠʢʘ ʚʣʠʷʶʪ ʪʦʣʴʢʦ ʥʘ ʘʤʧʣʠʪʫʜʫ ʢʦʣʝʙʘʥʠʡ ʧʨʠ 

ʩʦʭʨʘʥʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʯʘʩʪʦʪʳ. 

ɼʣʷ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʢʦʥʪʨʦʣʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʵʣʝʢʪʨʦʥʥʦ-ʘʢʫʩʪʠʯʝʩʢʫʶ ʬʠʢʩʘʮʠʶ ʯʘʩʪʦʪ, ʘ ʪʘʢ ʢʘʢ 

ʧʦʣʫʯʘʝʤʳʡ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʩʦʩʪʘʚʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʜʠʘʧʘʟʦʥ 

ʯʘʩʪʦʪ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʪʚʝʨʜʦʩʪʠ ʰʘʨʦʚ, ʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʦʰʠʙʢʠ ʠʟʤʝʨʝʥʠʷ 

ʩʚʦʜʠʪʩʷ ʢ ʤʠʥʠʤʫʤʫ. 
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ʄʠʥʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʥʘ ʜʘʥʥʳʡ ʤʝʪʦʜ ʢʦʥʪʨʦʣʷ ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʠʚʥʦ 

ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʚʥʦʩʠʪʴ ʢʦʨʨʝʢʪʠʚʳ ʚ ʪʝʭʥʦʣʦʛʠʶ 

ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʰʘʨʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ: 

1. ʋʩʪʘʥʦʚʣʝʥʘ ʢʦʨʨʝʣʷʮʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʰʘʨʦʚ (ʪʚʝʨʜʦʩʪʠ 

ʠ ʛʣʫʙʠʥʳ ʧʨʦʢʘʣʠʚʘʥʠʷ), ʦʧʨʝʜʝʣʷʶʱʠʭ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ (ʛʨʫʧʧʫ 

ʪʚʝʨʜʦʩʪʠ), ʠ ʘʢʫʩʪʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ, ʚʳʟʳʚʘʝʤʳʭ ʚʥʝʰʥʠʤ ʤʝʭʘʥʠʯʝʩʢʠʤ 

ʚʦʟʜʝʡʩʪʚʠʝʤ; 

2. ɿʥʘʯʝʥʠʷ ʯʘʩʪʦʪʳ ʦʩʥʦʚʥʦʛʦ ʪʦʥʘ ʚ ʤʦʤʝʥʪ ʘʪʘʢʠ ʟʚʫʢʘ ʜʣʷ ʨʘʟʥʳʭ 

ʛʨʫʧʧ ʰʘʨʦʚ ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʜʠʘʧʘʟʦʥ, ʤʦʛʫʪ ʥʘʜʝʞʥʦ 

ʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʠʟʤʝʨʠʪʝʣʴʥʳʤʠ ʧʨʠʙʦʨʘʤʠ ʠ ʷʚʣʷʪʴʩʷ ʢʨʠʪʝʨʠʝʤ ʜʣʷ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʟʜʝʣʠʡ ʧʦ ʛʨʫʧʧʘʤ ʢʘʯʝʩʪʚʘ; 

3. ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʤʦʞʝʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥ ʢʘʢ ʵʢʩʧʨʝʩʩ - ʢʦʥʪʨʦʣʴ 

ʰʘʨʦʧʨʦʢʘʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʟʘʢʘʣʢʠ ʠ ʫʚʝʣʠʯʝʥʠʶ ʚʳʭʦʜʘ ʛʦʜʥʦʡ ʧʨʦʜʫʢʮʠʠ. 
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ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ 

ʚʳʧʫʩʢʘʝʤʳʭ ʠʟʜʝʣʠʡ ʠ ʩʥʠʞʝʥʠʝ ʠʭ ʩʝʙʝʩʪʦʠʤʦʩʪʠ. ʆʪ ʩʥʠʞʝʥʠʷ 

ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʟʘʚʠʩʠʪ ʨʘʟʤʝʨ ʯʠʩʪʦʡ ʧʨʠʙʳʣʠ, ʩʥʠʞʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ 

ʧʨʦʜʫʢʮʠʠ ʤʦʞʥʦ ʧʦʚʳʩʠʪʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ. 

ɺʩʝ ʵʪʦ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʪʥʦʩʠʪʩʷ ʢ ʧʨʦʬʠʣʷʤ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʩʦʨʪʘʤʝʥʪʘ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʫʛʦʣʢʘʤ.  

ʋʛʣʦʚʳʝ ʧʨʦʬʠʣʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʢʘʢ ʜʝʪʘʣʴ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʠ, 

ʛʜʝ ʦʥʠ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʶ ʩʚʷʟʫʶʱʝʛʦ ʠʣʠ ʦʧʦʨʥʦʛʦ ʵʣʝʤʝʥʪʘ. ʐʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʧʦʵʪʦʤʫ ʷʚʣʷʶʪʩʷ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʥʘ 

ʨʳʥʢʝ ʩʙʳʪʘ ʧʨʦʜʫʢʮʠʠ. 

ʋʛʣʦʚʘʷ ʩʪʘʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʟʦʛʥʫʪʫʶ ʧʦʣʦʩʫ, ʝʝ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʝʨʝʭʦʜʥʳʡ ʧʨʦʬʠʣʴ ʦʪ ʧʨʦʩʪʳʭ ʩʝʯʝʥʠʡ ʢ ʩʣʦʞʥʳʤ [1]. 

ʆʪʝʯʝʩʪʚʝʥʥʳʝ ʩʪʘʥʜʘʨʪʳ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʚʳʧʫʩʢ ʫʛʣʦʚʦʡ ʩʪʘʣʠ 

ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʜʚʫʭ ʚʠʜʦʚ: ʨʘʚʥʦʧʦʣʦʯʥʦʡ ʧʦ ɻʆʉʊ 8509ï93 ʦʪ ˉ 2 ʜʦ 

ˉ 25 ʠ ʥʝʨʘʚʥʦʧʦʣʦʯʥʦʡ ʧʦ ɻʆʉʊ 8510ï93 ʦʪ ˉ 2,5/1,6 ʜʦ ˉ 25/16 [2]. 

ʊʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʬʣʘʥʮʝʚʳʤ ʧʨʦʬʠʣʷʤ, ʜʦʩʪʘʪʦʯʥʦ 

ʩʝʨʴʝʟʥʳʝ ʠ ʚʢʣʶʯʘʶʪ ʢʦʥʪʨʦʣʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʪʨʝʙʦʚʘʥʠʷ ʧʦ 

ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ, ʪʨʝʙʦʚʘʥʠʷ ʧʨʠ ʠʩʧʳʪʘʥʠʠ ʥʘ ʠʟʛʠʙ, ʫʜʘʨʥʳʡ 

ʠʟʛʠʙ ʠ ʠʩʧʳʪʘʥʠʠ ʥʘ ʨʘʩʪʷʞʝʥʠʝ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʜʘʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʜʦʩʪʠʛʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚʳʙʦʨʦʤ 

ʩʧʦʩʦʙʘ ʧʨʦʢʘʪʢʠ. ʉʫʱʝʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʩʧʦʩʦʙʦʚ, ʥʦ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʚʩʝʦʙʱʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʜʣʷ ʧʨʦʢʘʪʢʠ ʫʛʦʣʢʦʚ ʧʦʣʫʯʠʣʘ ʩʠʩʪʝʤʘ 

ʢʘʣʠʙʨʦʚ ʩ ʨʘʟʚʝʨʥʫʪʳʤʠ ʧʦʣʢʘʤʠ, ʧʨʦʬʠʣʴ ʧʨʠ ʵʪʦʤ ʧʨʦʢʘʪʳʚʘʶʪ ʚ ʩʠʩʪʝʤʝ 

ʟʘʢʨʳʪʳʭ ʢʘʣʠʙʨʦʚ ʩ ʨʘʟʚʝʨʥʫʪʳʤʠ (ʠʟʦʛʥʫʪʳʤʠ) ʜʦ ʛʦʨʠʟʦʥʪʘʣʠ ʧʦʣʢʘʤʠ. 

ʇʨʠ ʨʘʟʚʦʨʦʪʝ ʧʦʣʦʢ ʚʨʝʟ ʚ ʚʘʣʢʠ ʧʦʣʫʯʘʝʪʩʷ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʦʩʪʘʣʴʥʳʭ 

ʩʧʦʩʦʙʘʭ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʩʦʢʨʘʱʘʝʪʩʷ ʨʘʟʥʦʩʪʴ ʨʘʙʦʯʠʭ ʜʠʘʤʝʪʨʦʚ ʧʦ 

ʰʠʨʠʥʝ ʢʘʣʠʙʨʘ, ʫʤʝʥʴʰʘʷ ʩʢʦʣʴʞʝʥʠʝ ʤʝʪʘʣʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʘʣʢʦʚ, ʠʟʥʦʩ 

ʢʘʣʠʙʨʦʚ ʠ ʨʘʩʭʦʜ ʵʥʝʨʛʠʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʧʦʩʦʙ ʙʳʣ ʚʳʙʨʘʥ ʜʣʷ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʫʛʦʣʢʘ ˉ 20 (ʰʠʨʠʥʦʡ 14 ʤʤ) ʚ ʫʩʣʦʚʠʷʭ ʂʉʎ ɸʆ çɽɺʈɸɿ 

ʅʊʄʂè. ʆʜʥʘʢʦ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʦʮʝʩʩʘ ʚʳʟʳʚʘʝʪ ʨʝʟʢʦʝ ʬʦʨʤʦʠʟʤʝʥʝʥʠʝ 

ʚ ʯʠʩʪʦʚʦʤ ʢʘʣʠʙʨʝ ʧʨʦʬʠʣʷ ʫʛʦʣʢʘ ʩ ʦʪʚʦʨʦʪʦʤ ʧʦʣʦʢ ʜʦ ʛʦʨʠʟʦʥʪʘʣʠ, 

ʦʩʦʙʝʥʥʦ ʚ ʩʣʫʯʘʝ ʧʨʦʢʘʪʢʠ ʫʛʦʣʢʦʚ ʩ ʪʦʣʩʪʳʤʠ ʧʦʣʢʘʤʠ ʠ ʥʝʨʘʚʥʦʙʦʢʠʭ 

ʫʛʦʣʢʦʚ, ʠ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʨʘʟʥʦʪʦʣʱʠʥʥʦʩʪʴ ʧʦʣʦʢ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ 

ʧʦʧʝʨʝʯʥʳʭ ʪʨʝʱʠʥ ʥʘ ʥʘʨʫʞʥʳʭ ʛʨʘʥʷʭ ʧʦʣʦʢ [3]. 

ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʨʝʞʠʤ ʦʙʞʘʪʠʷ, ʢʦʪʦʨʳʡ 

ʧʦʟʚʦʣʠʣ ʧʨʦʢʘʪʘʪʴ ʫʛʦʣʦʢ ʚ ʦʙʞʠʤʥʦʡ ʢʣʝʪʠ ç850è ʟʘ 5 ʧʨʦʧʫʩʢʦʚ, ʚ ʧʝʨʚʦʡ 

ʢʣʝʪʠ ʪʨʠʦ ʩʪʘʥʘ ç650è ʟʘ 3 ʧʨʦʧʫʩʢʘ, ʚʦ ʚʪʦʨʦʡ ʢʣʝʪʠ ʪʨʠʦ ʩʪʘʥʘ ç650è ʟʘ 3 

ʧʨʦʧʫʩʢʘ ʠ ʚ ʯʠʩʪʦʚʦʡ ʢʣʝʪʠ ʜʫʦ ʩʪʘʥʘ ç650è ʟʘ 1 ʧʨʦʧʫʩʢ. 

ʂʨʦʤʝ ʪʦʛʦ ʨʘʩʩʯʠʪʘʥʳ ʵʥʝʨʛʦʩʠʣʦʚʳʝ ʧʘʨʘʤʝʪʨʳ, ʘ ʠʤʝʥʥʦ ʩʨʝʜʥʝʝ 

ʫʜʝʣʴʥʦʝ ʜʘʚʣʝʥʠʝ, ʢʦʥʪʘʢʪʥʦʝ ʜʘʚʣʝʥʠʝ, ʫʩʠʣʠʝ ʤʝʪʘʣʣʘ ʥʘ ʚʘʣʢʠ, 

ʢʚʘʜʨʘʪʠʯʥʳʡ ʤʦʤʝʥʪ ʟʘ ʮʝʣʳʡ ʧʝʨʠʦʜ ʧʨʦʢʘʪʢʠ ʠ ʩʫʤʤʘʨʥʳʡ ʢʚʘʜʨʘʪʠʯʥʳʡ 

ʤʦʤʝʥʪ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʧʨʦʢʘʪʢʠ ʧʦʣʦʩʳ ʜʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ.1. 

ʇʨʠʚʝʜʝʥʥʳʝ ʨʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫʩʠʣʠʷ ʧʨʦʢʘʪʢʠ ʥʝ ʧʨʝʚʳʰʘʶʪ 

ʜʦʧʫʩʪʠʤʦʛʦ ʫʩʠʣʠʷ ʜʣʷ ʢʣʝʪʠ. ʇʨʦʚʝʨʢʘ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ ʧʨʠʚʦʜʘ ʢʣʝʪʝʡ 

ʥʘ ʥʘʛʨʝʚ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʧʝʨʝʛʨʝʚʘ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. ɺ 
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ʨʝʟʫʣʴʪʘʪʝ ʜʘʥʥʦʛʦ ʘʥʘʣʠʟʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ 

ʨʝʞʠʤʳ ʧʨʦʢʘʪʢʠ ʷʚʣʷʶʪʩʷ ʨʘʮʠʦʥʘʣʴʥʳʤʠ. 

ʊʘʙʣʠʮʘ 1 

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʧʨʦʢʘʪʢʠ 

ˉ 

ʧʨ. 

ů, 

ʄʇʘ 

p, 

ʄʇʘ 

P, 

ʢʅ 

ʄʢʚ, 

ʢʅĿʤ 

˙̋ ,̃ 

ʢʅĿʤ 

1 68,8 101,25 4833,98 844,9 790,6 

2*  81,1 106,8 6417,7 1091,6 836,9 

3*  88,4 138 5202,6 1086,7 1032,46 

4 101 126,6 8829,2 1139,14 1118,4 

6 94,8 140,1 4854,8 1139,04 817,09 

7 98,1 149,3 3917 1045,7 810,5 

9 94,2 187,43 2430,78 412,5 342,3 

10 97,01 216,65 2120,2 351,44 298,5 

12 116,7 324,36 1937,42 393,16 392,71 

ʇʨʠʤʝʯʘʥʠʝ: * - ʧʦʩʣʝ ʵʪʦʛʦ ʧʨʦʭʦʜʘ ʜʝʣʘʝʪʩʷ 

ʢʘʥʪʦʚʢʘ 

 

ʇʦ ʧʨʦʚʝʜʝʥʥʳʤ ʨʘʩʯʝʪʘʤ ʥʘ ʧʨʦʯʥʦʩʪʴ ʠ ʞʝʩʪʢʦʩʪʴ ʦʙʞʠʤʥʦʡ ʢʣʝʪʠ 

ç850è ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʞʝʩʪʢʦʩʪʠ ʢʣʝʪʠ ʧʨʝʚʳʰʘʝʪ 

ʜʦʧʫʩʪʠʤʦʛʦ ʟʥʘʯʝʥʠʷ ʜʣʷ ʢʣʝʪʝʡ ʢʨʫʧʥʦʩʦʨʪʥʦʛʦ ʩʪʘʥʘ ʠ ʩʦʩʪʘʚʣʷʝʪ 

ʉ=1812,43 ʢʅ/ʤʤ. ɼʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 800 ʜʦ 1600 

ʢʅ/ʤʤ. 

ʅʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʫʚʝʣʠʯʝʥʠʷ ʨʳʥʢʘ ʩʙʳʪʘ, ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ 

ʧʨʦʜʫʢʮʠʠ ʢʨʫʧʥʦʩʦʨʪʥʦʛʦ ʮʝʭʘ ʷʚʣʷʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝ ʩʦʨʪʘʤʝʥʪʘ ʠ 

ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʧʨʦʬʠʣʝʡ. 

ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʨʪʦʚʦʛʦ ʤʝʪʘʣʣʦʧʨʦʢʘʪʘ 

ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʚʳʧʫʩʢʘʝʤʳʭ ʠʟʜʝʣʠʡ ʠ ʩʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʨʘʩʩʯʠʪʘʥ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʢʦʪʦʨʳʡ 

ʩʦʩʪʘʚʠʣ ʙʦʣʝʝ 8 ʤʣʥ. ʨʫʙ. ʚ ʛʦʜ. 

 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 

 

1. ʀʣʶʢʦʚʠʯ ɹ. ʄ., ʅʝʭʘʝʚ ʅ. ɽ. ʇʨʦʢʘʪʢʘ ʠ ʢʘʣʠʙʨʦʚʢʘ. ʉʧʨʘʚʦʯʥʠʢ. 
ɼʥʝʧʨʦʧʝʪʨʦʚʩʢ, 2004. ï 369 ʩ. 

2. ʃʝʤʧʠʮʢʠʡ ɺ. ɺ., ʐʫʣʘʝʚ ʀ. ʇ., ʊʨʠʰʝʚʩʢʠʡ ʀ. ʉ. ʠ ʜʨ. ʉʦʨʪʦʚʳʝ 
ʧʨʦʬʠʣʠ ʧʨʦʢʘʪʘ. ʉʧʨʘʚʦʯʥʠʢ. ï ʄ.: ʄʝʪʘʣʣʫʨʛʠʷ, 1981. ï 624 ʩ. 

3. ʕʬʬʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙ ʧʨʦʢʘʪʢʠ ʬʘʩʦʥʥʳʭ ʧʨʦʬʠʣʝʡ. ɾʘʜʘʥ ɺ.ʊ., 

ʉʪʝʬʘʥʦʚ ɺ.ɽ. ʀʟʜ-ʚʦ çʄʝʪʘʣʣʫʨʛʠʷè, 1970. ï 216 ʩ. 
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ʀʉʉʃɽɼʆɺɸʅʀɽ ʄʀʂʈʆʊɺɽʈɼʆʉʊʀ ʅʀɿʂʆʋɻʃɽʈʆɼʀʉʊʆʁ 

ʉʊɸʃʀ, ʇʆʉʃɽ ɿɸʂɸʃʂʀ ʀ ʆʊʇʋʉʂɸ 

 

ɹʣʠʥʦʚ ɸ.ɺ., ʩʪʫʜʝʥʪ ʢʘʬʝʜʨʳ ʆʄ, ʊʨʝʢʠʥ ɻ.ɽ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʆʄ 

ʐʝʚʯʝʥʢʦ ʆ.ʀ., ʟʘʚ. ʢʘʬʝʜʨʦʡ ʄʊ, ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

 

ʅʘʠʭʫʜʰʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʦʙʣʘʜʘʝʪ ʫʯʘʩʪʦʢ ʧʝʨʝʛʨʝʚʘ ʚ ʟʦʥʝ 

ʪʝʨʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʥʘʧʣʘʚʣʝʥʥʳʭ ʧʦʢʨʳʪʠʡ. 

ʇʦʵʪʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʚʦʡʩʪʚ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʣʘ ʟʘʢʘʣʝʥʥʦʛʦ ʦʪ 

ʪʝʤʧʝʨʘʪʫʨ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʟʦʥʳ ʧʝʨʝʛʨʝʚʘ, ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤ.  

ɿʘʢʘʣʢʫ ʧʨʦʠʟʚʦʜʠʣʠ ʚ ʚʦʜʫ ʧʦʩʣʝ ʚʳʜʝʨʞʢʠ ʦʜʠʥ ʯʘʩ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

1350 ʉ̄. ʆʪʧʫʩʢ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 100 ʜʦ 900 ʉ̄ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ 

ʯʘʩʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʭʣʘʞʜʝʥʠʝʤ ʚ ʚʦʜʝ. ʄʠʢʨʦʪʚʝʨʜʦʩʪʴ ʠʟʤʝʨʷʣʘʩʴ ʥʘ 

ʧʨʠʙʦʨʝ FutureTech FM-300, ʧʠʨʘʤʠʜʦʡ ɺʠʢʢʝʨʩʘ ʧʨʠ ʥʘʛʨʫʟʢʝ 100 ʛ. ʚʨʝʤʷ 

ʧʨʠʣʦʞʝʥʠʷ ʥʘʛʨʫʟʢʠ 5 ʩ. ʊʝʨʤʠʯʝʩʢʠʡ ʮʠʢʣ ʦʪʧʫʩʢʘ ʬʠʢʩʠʨʦʚʘʣʩʷ 

ʧʨʠʚʘʨʝʥʥʦʡ ʢ ʦʙʨʘʟʮʫ ʩʚʠʜʝʪʝʣʶ ʭʨʦʤʝʣʴïʘʣʶʤʝʣʝʚʦʡ ʪʝʨʤʦʧʘʨʦʡ, 

ʦʩʥʘʱʝʥʥʦʡ ɸʎʇ ʥʘ ʦʩʥʦʚʝ ʤʠʢʨʦʩʭʝʤʳ MAX  3855, ʩ ʟʘʧʠʩʴʶ ʟʥʘʯʝʥʠʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ SD-ʢʘʨʪʫ ʩ ʧʦʤʦʱʴʶ ʢʦʥʪʨʦʣʣʝʨʘ Arduino Uno. ʆʙʨʘʙʦʪʢʘ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʧʨʦʛʨʘʤʤʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ Mathcad ʠ 

Excel. 

 

 
ʈʠʩ. 1. ɺʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪʧʫʩʢʘ ʥʘ ʩʨʝʜʥʶʶ ʤʠʢʨʦʪʚʝʨʜʦʩʪʴ ʩʪʘʣʠ 20 

 

ʄʠʢʨʦʪʚʝʨʜʦʩʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʷʝʪʩʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 150 ʉ̄ ʠ 

ʩʦʩʪʘʚʣʷʝʪ 490-510 HV. ɺ ʠʥʪʝʨʚʘʣʝ ʪʝʤʧʝʨʘʪʫʨ ʦʪ 150 ʜʦ 640 ʉ̄ ʧʦʯʪʠ 

ʣʠʥʝʡʥʦ ʩʥʠʞʘʝʪʩʷ ʜʦ 236 HV. ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʨʦʩʪʝ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪʧʫʩʢʘ 

ʤʠʢʨʦʪʚʝʨʜʦʩʪʴ ʩʥʦʚʘ ʚʦʟʨʘʩʪʘʝʪ ʜʦ 440-460 HV. 

ʉʥʠʞʝʥʠʝ ʪʚʝʨʜʦʩʪʠ ʦʙʫʩʣʦʚʣʝʥʦ ʧʨʦʮʝʩʩʘʤʠ ʫʭʦʜʘ ʫʛʣʝʨʦʜʘ ʠʟ 

ʤʘʨʪʝʥʩʠʪʘ, ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʨʙʠʜʦʚ ʠ ʠʭ ʧʦʩʣʝʜʫʶʱʝʡ ʢʦʘʛʫʣʷʮʠʠ [1]. ʈʦʩʪ 
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ʪʚʝʨʜʦʩʪʠ ʦʙʫʩʣʦʚʣʝʥ ʥʝʧʦʣʥʦʡ ʠ ʧʦʣʥʦʡ ʟʘʢʘʣʢʦʡ, ʧʦʩʢʦʣʴʢʫ ʪʝʤʧʝʨʘʪʫʨʘ 

ʥʘʛʨʝʚʘ ʧʨʝʚʳʩʠʣʘ ɸC1. 

ɿʘʢʘʣʢʘ ʦʪ ʪʝʤʧʝʨʘʪʫʨ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʫʯʘʩʪʢʘ ʧʝʨʝʛʨʝʚʘ ʧʨʠʚʦʜʠʪ ʢ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʪʚʝʨʜʦʩʪʠ ʙʦʣʴʰʝʡ ʥʘ 50 HV, ʯʝʤ ʧʨʠ ʟʘʢʘʣʢʝ ʦʪ ʧʨʠʥʷʪʳʭ 

ʪʝʤʧʝʨʘʪʫʨ. ʇʨʠ ʦʪʧʫʩʢʝ ʵʪʦ ʧʨʝʚʳʰʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʤʝʥʷʝʪʩʷ ʠ ʪʦʣʴʢʦ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʳʰʝ 550 ʉ̄ ʩʪʘʥʦʚʠʪʩʷ ʨʘʚʥʳʤ ʥʫʣʶ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʟʘʢʘʣʢʝ ʦʪ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ 

ʫʯʘʩʪʢʘ ʧʝʨʝʛʨʝʚʘ ʟʦʥʳ ʪʝʨʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʩʚʘʨʥʳʭ ʰʚʦʚ, ʪʚʝʨʜʦʩʪʴ 

ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ ʚʳʰʝ ʥʘ 50 HV ʠ ʵʪʦ ʧʨʝʚʳʰʝʥʠʝ ʩʦʭʨʘʥʷʝʪʩʷ ʚʦ 

ʚʨʝʤʷ ʦʪʧʫʩʢʘ ʜʦ ʪʝʤʧʝʨʘʪʫʨ 550 ʉ̄. 

 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 

 

1. ɻʫʣʷʝʚ ɸ.ʇ. ʄʝʪʘʣʣʦʚʝʜʝʥʠʝ. ʄ.: çʄʝʪʘʣʣʫʨʛʠʷè, 1966. 480 ʩ. 

 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʊɺɽʈɼʆʉʊʀ ʉʊɸʃʀ 38ʍʉ, ʇʆʉʃɽ ɿɸʂɸʃʂʀ ʀ 

ʆʊʇʋʉʂɸ 

 

ɼʦʨʦʰʝʥʢʦ ɸ.ɸ., ʩʪʫʜʝʥʪʢʘ ʢʘʬʝʜʨʳ ʆʄ, ʊʨʝʢʠʥ ɻ.ɽ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʆʄ 

ʐʝʚʯʝʥʢʦ ʆ.ʀ., ʟʘʚ. ʢʘʬʝʜʨʦʡ ʄʊ, ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ 

 

ʉʘʤʳʤ ʧʨʦʙʣʝʤʥʳʤ ʫʯʘʩʪʢʦʤ ʟʦʥʳ ʪʝʨʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʩʚʘʨʥʳʭ 

ʰʚʦʚ ʷʚʣʷʝʪʩʷ ʟʦʥʘ ʧʝʨʝʛʨʝʚʘ, ʧʦʵʪʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʪʘʣʝʡ, 

ʪʝʨʤʦʦʙʨʘʙʦʪʘʥʥʳʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʵʪʦʡ ʟʦʥʳ ʧʦʤʦʞʝʪ 

ʧʦʥʷʪʴ ʧʨʦʠʩʭʦʜʷʱʠʝ ʪʘʤ ʧʨʦʮʝʩʩʳ.  

ɿʘʢʘʣʢʫ ʦʙʨʘʟʮʦʚ ʠʟ ʩʪʘʣʠ 38ʍʉ ʧʨʦʠʟʚʦʜʠʣʠ ʚ ʚʦʜʫ ʧʦʩʣʝ ʚʳʜʝʨʞʢʠ 

ʦʜʠʥ ʯʘʩ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 1350 ʉ̄. ʆʪʧʫʩʢ ʧʨʦʚʦʜʠʣʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 100 

ʜʦ 900 ʉ̄ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʯʘʩʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʭʣʘʞʜʝʥʠʝʤ ʚ ʚʦʜʝ. 

ʊʚʝʨʜʦʩʪʴ ʠʟʤʝʨʷʣʘʩʴ ʥʘ ʧʨʠʙʦʨʝ DuraJet ʧʦ ʰʢʘʣʝ çʉè ʈʦʢʚʝʣʣʘ. 

ʊʝʨʤʠʯʝʩʢʠʡ ʮʠʢʣ ʦʪʧʫʩʢʘ ʬʠʢʩʠʨʦʚʘʣʩʷ ʧʨʠʚʘʨʝʥʥʦʡ ʢ ʦʙʨʘʟʮʫ ʩʚʠʜʝʪʝʣʶ 

ʭʨʦʤʝʣʴïʘʣʶʤʝʣʝʚʦʡ ʪʝʨʤʦʧʘʨʦʡ, ʦʩʥʘʱʝʥʥʦʡ ɸʎʇ ʥʘ ʦʩʥʦʚʝ ʤʠʢʨʦʩʭʝʤʳ 

MAX  31855, ʩ ʟʘʧʠʩʴʶ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ SD-ʢʘʨʪʫ ʩ ʧʦʤʦʱʴʶ 

ʢʦʥʪʨʦʣʣʝʨʘ Arduino Uno. ʆʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠʣʘʩʴ 

ʧʨʦʛʨʘʤʤʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ MathCAD ʠ Excel. 

ʂʨʠʚʘʷ ʟʘʚʠʩʠʤʦʩʪʠ ʪʚʝʨʜʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠʤʝʝʪ ʥʠʩʧʘʜʘʶʱʠʡ ʠ 

ʚʦʟʨʘʩʪʘʶʱʠʡ ʫʯʘʩʪʢʠ (ʨʠʩ. 1). 

ʅʘ ʥʠʩʧʘʜʘʶʱʝʤ ʫʯʘʩʪʢʝ ʥʘʙʣʶʜʘʶʪʩʷ ʥʝʙʦʣʴʰʠʝ ʢʦʣʝʙʘʥʠʷ ʪʚʝʨʜʦʩʪʠ 

ʜʦ 300 ʉ̄, ʟʘʪʝʤ ʢʨʠʚʘʷ ʩʪʘʥʦʚʠʪʩʷ ʛʣʘʜʢʦʡ ʠ ʧʦʩʣʝ ʧʨʝʚʳʰʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ɸʉ1 (763 ʉ̄), ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʜʲʝʤ ʢʨʠʚʦʡ ʧʨʘʢʪʠʯʝʩʢʠ ʜʦ 

ʠʩʭʦʜʥʦʡ ʪʚʝʨʜʦʩʪʠ. ʇʘʜʝʥʠʝ ʪʚʝʨʜʦʩʪʠ ʧʨʠ ʦʪʧʫʩʢʝ ʦʙʫʩʣʦʚʣʝʥʦ ʫʭʦʜʦʤ 

ʫʛʣʝʨʦʜʘ ʠʟ ʤʘʨʪʝʥʩʠʪʘ, ʦʙʨʘʟʦʚʘʥʠʝʤ ʠ ʢʦʘʛʫʣʷʮʠʝʡ ʢʘʨʙʠʜʦʚ ʠ ʨʘʩʧʘʜʫ 

ʦʩʪʘʪʦʯʥʦʛʦ ʘʫʩʪʝʥʠʪʘ [2]. ɺʦʟʨʘʩʪʘʥʠʝ ʪʚʝʨʜʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʙʣʘʛʦʜʘʨʷ 

ʧʨʦʮʝʩʩʘʤ ʧʦʣʥʦʡ ʠ ʥʝʧʦʣʥʦʡ ʟʘʢʘʣʢʠ, ʧʦʩʢʦʣʴʢʫ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘ 

ʧʨʝʚʳʰʘʝʪ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʯʘʣʘ ʧʨʝʚʨʘʱʝʥʠʷ. 
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ʈʠʩ. 1. ɺʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪʧʫʩʢʘ ʥʘ ʪʚʝʨʜʦʩʪʴ ʩʪʘʣʠ 38ʍʉ. 

 

ʇʨʝʚʳʰʝʥʠʝ ʪʚʝʨʜʦʩʪʠ ʥʘʜ ʟʥʘʯʝʥʠʝʤ, ʧʦʣʫʯʝʥʥʳʤ ʜʣʷ ʦʙʳʯʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨ ʟʘʢʘʣʢʠ, ʩʦʩʪʘʚʣʷʝʪ 6 HRC, ʧʦʩʣʝ ʦʪʧʫʩʢʘ ʦʥʦ ʩʥʠʞʘʝʪʩʷ ʠ 

ʜʦʩʪʠʛʘʝʪ ʥʫʣʝʚʦʛʦ ʟʥʘʯʝʥʠʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʦʣʦ 250 ʉ̄. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʣʝ ʟʘʢʘʣʢʠ ʩʪʘʣʠ 38ʍʉ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʭʘʨʘʢʪʝʨʥʦʡ 

ʜʣʷ ʫʯʘʩʪʢʘ ʧʝʨʝʛʨʝʚʘ ʟʦʥʳ ʪʝʨʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʧʦʣʫʯʝʥʘ ʪʚʝʨʜʦʩʪʴ ʥʘ 

6 HRC ʧʨʝʚʳʰʘʶʱʫʶ ʪʚʝʨʜʦʩʪʴ ʤʝʪʘʣʣʘ, ʟʘʢʘʣʝʥʥʦʛʦ ʦʪ ʧʨʠʥʷʪʳʭ 

ʪʝʤʧʝʨʘʪʫʨ. ʇʨʠ ʦʪʧʫʩʢʝ ʧʨʝʚʳʰʝʥʠʝ ʪʚʝʨʜʦʩʪʠ ʠʥʪʝʥʩʠʚʥʦ ʩʥʠʞʘʝʪʩʷ ʠ 

ʥʠʚʝʣʠʨʫʝʪʩʷ ʧʦʩʣʝ ʪʝʤʧʝʨʘʪʫʨʳ  ʧʨʝʚʳʰʘʶʱʝʡ 250 ʉ̄. 

 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 

1. ʄʘʨʦʯʥʠʢ ʩʪʘʣʝʡ ʠ ʩʧʣʘʚʦʚ / ɺ.ɻ. ʉʦʨʦʢʠʥ, ɸ.ɺ. ɺʦʣʦʩʥʠʢʦʚʘ, ʉ.ɸ. ɺʷʪʢʠʥ 

ʠ ʜʨ.; ʇʦʜ ʦʙʱ. ʨʝʜ. ɺ.ɻ. ʉʦʨʦʢʠʥʘ. ï ʄ.: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 1989. ï 640 ʩ. 

2. ɻʫʣʷʝʚ ɸ.ʇ. ʄʝʪʘʣʣʦʚʝʜʝʥʠʝ. ʄ.: çʄʝʪʘʣʣʫʨʛʠʷè, 1966. 480 ʩ. 

 

 

ɁȴȸȴɃȱȽȶȴȱ ȾȱɁȹȺȷȺȯȴȴ 
 

ʀɿʋʏɽʅʀɽ  ʉɺʆʁʉʊɺ ʇɸʉʊɽʈʀɿʆɺɸʅʅʆɻʆ ʄʆʃʆʂɸ 

 

ʂʦʚʘʩ ʅ.ʉ., ʫʯʘʱʘʷʩʷ 10 ɸ ʢʣʘʩʩʘ ʄɹʆʋ ʉʆʐ ˉ 80,  

ʀʛʠʰʝʚʘ ɸ.ʉ., ʇʨʦʢʦʧʴʝʚʘ ɸ.ʃ., ʩʪʫʜʝʥʪʳ ʢʘʬʝʜʨʳ ʭʠʤʠʠ,  

ɻʫʨʠʥʘ ʊ.ʉ., ʟʘʚ. ʣʘʙ. ʢʘʬ. ʍʠʤʠʠ,  

ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, ʛ.ʅʠʞʥʠʡ ʊʘʛʠʣ 

 

ʄʦʣʦʢʦ  ʮʝʥʥʦ ʥʝ ʪʦʣʴʢʦ ʩʚʦʝʡ ʧʠʪʘʪʝʣʴʥʦʩʪʴʶ, ʧʦʣʝʟʥʦʩʪʴʶ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʥʦ ʝʱʝ, ʢʘʢ ʠ ʭʣʝʙ,  ʵʪʦ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʡ 

ʧʨʦʜʫʢʪ. 
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ʇʦ  ʤʘʨʢʝʪʠʥʛʦʚʳʤ ʦʧʨʦʩʘʤ  ʛʦʨʦʜʩʢʠʭ ʞʠʪʝʣʝʡ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 15 ʜʦ 65 

ʣʝʪ [1], 86% ʧʦʢʫʧʘʶʪ ʤʦʣʦʢʦ ʚ ʩʫʧʝʨʤʘʨʢʝʪʘʭ ʠ ʫʥʠʚʝʨʩʘʤʘʭ, ʧʦʣʦʚʠʥʘ ʟʘ 

ʦʜʥʫ ʧʦʢʫʧʢʫ ʙʝʨʫʪ 1 ʣ ʤʦʣʦʢʘ, 61% ʧʦʢʫʧʘʶʪ ʤʦʣʦʢʦ ʧʘʩʪʝʨʠʟʦʚʘʥʥʦʝ, 

ʦʩʥʦʚʥʦʡ ʢʨʠʪʝʨʠʡ ʧʦʢʫʧʢʠ- ʜʘʪʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʤʘʨʢʘ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ʀʟ 

ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʬʝʜʝʨʘʣʴʥʳʭ ʤʘʨʦʢ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʥʘʟʳʚʘʣʠʩʴ ʤʘʨʢʠ  

ɼʦʤʠʢ ʚ ʜʝʨʝʚʥʝ, ʇʨʦʩʪʦʢʚʘʰʠʥʦ, 33 ʢʦʨʦʚʳ, ɺʝʩʝʣʳʡ ʤʦʣʦʯʥʠʢ. ʀʩʭʦʜʷ ʠʟ 

ʵʪʠʭ ʦʧʨʦʩʦʚ, ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʳ ʚʟʷʣʠ ʢʣʘʩʩʠʯʝʩʢʦʝ 

ʧʘʩʪʝʨʠʟʦʚʘʥʥʦʝ ʤʦʣʦʢʦ 3,2% ʞʠʨʥʦʩʪʠ ʜʚʫʭ ʬʝʜʝʨʘʣʴʥʳʭ ʤʘʨʦʢ çɼʦʤʠʢ ʚ 

ʜʝʨʝʚʥʝè, çʇʨʦʩʪʦʢʚʘʰʠʥʦè ʠ ʦʜʥʫ ʠʟ ʠʟʚʝʩʪʥʳʭ ʤʝʩʪʥʳʭ ʤʘʨʦʢ ï 

çʄʦʣʦʯʥʘʷ ʙʣʘʛʦʜʘʪʴè, ʛ. ʂʫʰʚʘ, ʢʫʧʣʝʥʥʳʭ ʚ ʩʫʧʝʨʤʘʨʢʝʪʘʭ ʛ. ʅ-ʊʘʛʠʣʘ 

(ʪʘʙʣ.1). 

ʇʦ ʧʨʦʚʝʜʝʥʥʦʤʫ ʥʘʤʠ ʚ ʛ. ʅ-ʊʘʛʠʣʝ ʦʧʨʦʩʫ ʩʨʝʜʠ ʤʦʣʦʜʝʞʠ 14-17 ʣʝʪ 

ʧʨʝʜʧʦʯʪʝʥʠʷ ʧʦ ʤʦʣʦʢʫ ʜʘʥʥʳʭ ʤʘʨʦʢ ʨʘʩʧʨʝʜʝʣʠʣʠʩʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ 

(ʨʠʩ.1). ʇʦ ʦʧʨʦʩʫ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʪʘʛʠʣʴʯʘʥʝ ʚʳʙʠʨʘʶʪ ʤʝʩʪʥʦʛʦ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷ, ʚʝʨʦʷʪʥʦ, ʥʘ ʵʪʦ ʚ ʯʠʩʣʝ ʧʨʦʯʠʭ ʬʘʢʪʦʨʦʚ ʚʣʠʷʝʪ ʠ ʛʦʨʘʟʜʦ 

ʙʦʣʝʝ ʥʠʟʢʘʷ ʮʝʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʬʝʜʝʨʘʣʴʥʳʤʠ ʤʘʨʢʘʤʠ. 

 

 
 
ʈʠʩ. 1. ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ ʚʳʙʦʨʘ ʤʦʣʦʢʘ ʧʨʠ ʧʦʢʫʧʢʝ ʠʟ ʪʨʝʭ ʥʘʟʚʘʥʥʳʭ ʤʘʨʦʢ 

(ʪʘʙʣ.1)

42% 

37% 

21% 

1 2 3 
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ʊʘʙʣʠʮʘ 1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 
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1 
ʄʦʣʦʯʥʘʷ 

ʙʣʘʛʦʜʘʪʴ 

ʄʠʥʠ 

ʤʘʨʪ 

 

624300, ʈʦʩʩʠʷ, 

ʉʚʝʨʜʣʦʚʩʢʘʷ ʦʙʣ, 

ʛ. ʂʫʰʚʘ ʫʣ. 40 ʣʝʪ 

ʆʢʪʷʙʨʷ 2 

ʥʘ 100 ʛ: 

ɹʝʣʢʠ: 2,8% 

ɾʠʨʳ: 3,5% 

ʋʛʣʝʚʦʜʳ: 4,7% 

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ 

ʮʝʥʥʦʩʪʴ 61,5 ʢʢʘʣ 

+4+-2 
ʦ
ʉ 

7 ʩʫʪʦʢ 

15.04.17 13.04.17 0.5 25 50 

2 
ʇʨʦʩʪʦʢʚʘʰʠ

ʥʦ 

ʄʠʥʠʤʘʨ

ʪ 

ʆʆʆ "ʖʥʠʤʠʣʢ 

ʇʨʫʞʘʥʳ", ʈɹ, 

225133, ɹʨʝʩʪʩʢʘʷ 

ʦʙʣ., ʛ. ʇʨʫʞʘʥʳ, ʫʣ. 

ɻʦʨʠʥʘ-ʂʦʣʷʜʳ, 26ʘ 

ʥʘ 100 ʛ: 

ʞʠʨʳ ï  2,5 ʛ; 

ʙʝʣʢʠ ï  3,0 ʛ; 

ʫʛʣʝʚʦʜʳ ï  4,7 ʛ 

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ 

ʮʝʥʥʦʩʪʴ ʥʘ 100 ʛ: 

53 ʢʢʘʣ/223 ʢɼʞ 

ʦʪ +2 

ʜʦ +6 

ÁC 

12 

ʩʫʪʦʢ 

15.04  

.17 
13.04.17 0,93 60 64,5 

3 
ɼʦʤʠʢ ʚ 

ʜʝʨʝʚʥʝ 

ʇʷʪʝʨʦʯʢ

ʘ 

ʆɸʆ "ɺʠʤʤ-ɹʠʣʣʴ-

ɼʘʥʥ", ʛ. ʄʦʩʢʚʘ, 

ɼʤʠʪʨʦʚʩʢʦʝ ʰ., 108 

ʇʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ 

ʥʘ 100 ʛ: 

ɹʝʣʢʠ: 2,8% 

ɾʠʨʳ: 3,5% 

ʋʛʣʝʚʦʜʳ: 4,7% 

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ 

ʮʝʥʥʦʩʪʴ 61,5 ʢʢʘʣ 

ʦʪ +2 

ʜʦ +6 

ÁC 

15 

ʩʫʪʦʢ 

15.04.17 09.04.17 0,93 80 86 
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ʉ ʢʫʧʣʝʥʥʳʤʠ ʦʙʨʘʟʮʘʤʠ ʧʨʦʚʝʣʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʠ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ ʩʦʛʣʘʩʥʦ ɻʆʉʊ.[2,3,4,5] 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ 15 ʘʧʨʝʣʷ 2017 ʛ. ʆʧʨʝʜʝʣʷʣʠʩʴ 

ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: 

1. ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ (ʚʥʝʰʥʠʡ ʚʠʜ, ʮʚʝʪ, ʢʦʥʩʠʩʪʝʥʮʠʷ, 

ʟʘʧʘʭ ʠ ʚʢʫʩ). 

2. ʂʠʩʣʦʪʥʦʩʪʴ ʤʦʣʦʢʘ. 

3. ʇʣʦʪʥʦʩʪʴ ʤʦʣʦʢʘ. 

4. ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ. 

5. ʅʘʣʠʯʠʝ ʬʘʣʴʩʠʬʠʮʠʨʫʶʱʠʭ ʚʝʱʝʩʪʚ 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ[5]  ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʣʦʢʘ 

ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

 ʊʘʙʣʠʮʘ 2 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʧʠʪʴʝʚʦʛʦ ʤʦʣʦʢʘ 

ʇʦʢʘʟʘʪʝʣʴ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ɺʥʝʰʥʠʡ ʚʠʜ ʅʝʧʨʦʟʨʘʯʥʘʷ ʞʠʜʢʦʩʪʴ. ɼʣʷ ʞʠʨʥʦʛʦ ʠ ʚʳʩʦʢʦʞʠʨʥʦʛʦ 

ʧʨʦʜʫʢʪʦʚ ʜʦʧʫʩʢʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʦʪʩʪʦʡ ʞʠʨʘ, 

ʠʩʯʝʟʘʶʱʠʡ ʧʨʠ ʧʝʨʝʤʝʰʠʚʘʥʠʠ. 

ʂʦʥʩʠʩʪʝʥʮʠʷ ɾʠʜʢʘʷ, ʦʜʥʦʨʦʜʥʘʷ, ʥʝ ʪʷʛʫʯʘʷ, ʩʣʝʛʢʘ ʚʷʟʢʘʷ. ɹʝʟ ʭʣʦʧʴʝʚ 

ʙʝʣʢʘ ʠ ʩʙʠʚʰʠʭʩʷ ʢʦʤʦʯʢʦʚ ʞʠʨʘ. 

ɺʢʫʩ ʠ ʟʘʧʘʭ ʍʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʤʦʣʦʢʘ, ʙʝʟ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʠʚʢʫʩʦʚ ʠ 

ʟʘʧʘʭʦʚ, ʩ ʣʝʛʢʠʤ ʧʨʠʚʢʫʩʦʤ ʢʠʧʷʯʝʥʠʷ. ɼʣʷ ʪʦʧʣʝʥʦʛʦ ʠ 

ʩʪʝʨʠʣʠʟʦʚʘʥʥʦʛʦ ʤʦʣʦʢʘ ï ʚʳʨʘʞʝʥʥʳʡ ʧʨʠʚʢʫʩ 

ʢʠʧʷʯʝʥʠʷ. ɼʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ ʠ ʨʝʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ 

ʜʦʧʫʩʢʘʝʪʩʷ ʩʣʘʜʢʦʚʘʪʳʡ ʧʨʠʚʢʫʩ. 

ʎʚʝʪ ɹʝʣʳʡ, ʨʘʚʥʦʤʝʨʥʳʡ ʧʦ ʚʩʝʡ ʤʘʩʩʝ, ʜʣʷ ʪʦʧʣʝʥʦʛʦ ʠ 

ʩʪʝʨʠʣʠʟʦʚʘʥʥʦʛʦ ï ʩ ʢʨʝʤʦʚʳʤ ʦʪʪʝʥʢʦʤ, ʜʣʷ 

ʦʙʝʟʞʠʨʝʥʥʦʛʦ ï ʩʦ ʩʣʝʛʢʘ ʩʠʥʝʚʘʪʳʤ ʦʪʪʝʥʢʦʤ. 

 

ʊʘʙʣʠʮʘ3 

ʈʝʟʫʣʴʪʘʪʳ ʙʘʣʣʦʚʦʡ ʦʮʝʥʢʠ ʦʙʨʘʟʮʦʚ ʤʦʣʦʢʘ ʩʦʛʣʘʩʥʦ ʵʢʩʧʝʨʪʠʟʝ (5 

ʵʢʩʧʝʨʪʦʚ, ʩʨʝʜʥʠʡ ʙʘʣʣ) 

ʆʙʨʘʟʝʮ ɺʥʝʰʥʠʡ 

ʚʠʜ 

ʎʚʝʪ ʂʦʥʩʠʩʪʝʥʮʠʷ ɿʘʧʘʭ ɺʢʫʩ 

ʄʦʣʦʯʥʘʷ 

ʙʣʘʛʦʜʘʪʴ 

5,0 5,0 4,6 4,8 4,8 

ʇʨʦʩʪʦʢʚʘʰʠʥʦ 5,0 5,0 5,0 4,6 4,8 

ɼʦʤʠʢ ʚ 

ʜʝʨʝʚʥʝ 

5,0 5,0 4,8 4,6 4,8 

 

ɺʩʝ ʦʙʨʘʟʮʳ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ,  ʙʝʟ ʧʦʩʪʦʨʦʥʥʠʭ 

ʧʨʠʚʢʫʩʦʚ ʠ ʟʘʧʘʭʦʚ, ʦʮʝʥʢʠ ʟʘ ʟʘʧʘʭ ʙʦʣʝʝ ʚʩʝʛʦ ʩʥʠʞʝʥʳ ʫ 

çʇʨʦʩʪʦʢʚʘʰʠʥʦè ʠ  çɼʦʤʠʢ ʚ ʜʝʨʝʚʥʝè ʢʘʢ ʥʘʠʤʝʥʝʝ ʚʳʨʘʞʝʥʥʳʡ. 

ʂʠʩʣʦʪʥʦʩʪʴ ʦʧʨʝʜʝʣʷʣʠ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʦʤ (ʪʠʪʨʠʤʝʪʨʠʯʝʩʢʠʤ, 
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ʘʨʙʠʪʨʘʞʥʳʤ) ʧʦ ɻʆʉʊ [4]. ɺ ʢʦʥʠʯʝʩʢʫʶ ʢʦʣʙʫ ʥʘʣʠʚʘʣʠ 10 ʤʣ ʤʦʣʦʢʘ ʠ 

20 ʤʣ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ, ʜʦʙʘʚʣʷʣʠ 2-3 ʢʘʧʣʠ 1% ʨʘʩʪʚʦʨʘ 

ʬʝʥʦʣʬʪʘʣʝʠʥʘ. ʉʤʝʩʴ ʪʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝʰʠʚʘʣʠ ʠ ʪʠʪʨʦʚʘʣʠ 0,1 ʥ. 

ʨʘʩʪʚʦʨʦʤ ʛʠʜʨʦʢʩʠʜʘ ʥʘʪʨʠʷ (ʢʘʣʠʷ) ʜʦ ʧʦʷʚʣʝʥʠʷ ʙʣʝʜʥʦ-ʨʦʟʦʚʦʛʦ 

ʦʢʨʘʰʠʚʘʥʠʷ, ʥʝ ʠʩʯʝʟʘʶʱʝʛʦ ʚ ʪʝʯʝʥʠʝ 1 ʤʠʥʫʪʳ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʢʦʥʪʨʦʣʴʥʦʤʫ ʵʪʘʣʦʥʫ ʦʢʨʘʩʢʠ, ʧʨʠʛʦʪʦʚʣʝʥʥʦʤʫ ʠʟ ʨʘʩʪʚʦʨʘ 

ʩʝʨʥʦʢʠʩʣʦʛʦ ʢʦʙʘʣʴʪʘ. ʂʦʣʠʯʝʩʪʚʦ ʤʠʣʣʠʣʠʪʨʦʚ ʱʝʣʦʯʠ, ʟʘʪʨʘʯʝʥʥʦʝ ʥʘ 

ʪʠʪʨʦʚʘʥʠʝ, ʫʤʥʦʞʘʣʠ ʥʘ 10 (ʧʨʠʚʦʜʠʣʠ ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʦʢʘ ʢ 100 ʤʣ) ʠ 

ʥʘʭʦʜʠʣʠ ʢʠʩʣʦʪʥʦʩʪʴ ʤʦʣʦʢʘ ʚ ʛʨʘʜʫʩʘʭ ʊʝʨʥʝʨʘ (
0
ʊ). 

 

 
 
ʈʠʩ.2. ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʢʠʩʣʦʪʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʚ ʛʨʘʜʫʩʘʭ ʊʝʨʥʝʨʘ 

 

ʉʦʛʣʘʩʥʦ ɻʆʉʊ [4], ʢʠʩʣʦʪʥʦʩʪʴ ʤʦʣʦʢʘ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 21
0
ʊ, ʘ 

ʢʠʩʣʦʪʥʦʩʪʴ ʤʦʣʦʢʘ ʚʳʩʰʝʛʦ ʠʣʠ 1 ʩʦʨʪʘ ʜʦʣʞʥʘ ʣʝʞʘʪʴ ʚ ʧʨʝʜʝʣʘʭ 16-18
 

0
ʊ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʚʩʝ ʦʙʨʘʟʮʳ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ɻʆʉʊ, ʧʨʠʯʝʤ 

ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ (16
0
ʊ) ʫʢʘʟʳʚʘʶʪ ʥʘ ʩʚʝʞʝʩʪʴ ʦʙʨʘʟʮʦʚ, ʪʘʢ ʢʘʢ 

ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʚʳʰʘʝʪʩʷ ʧʨʠ ʭʨʘʥʝʥʠʠ. 

 

 
ʈʠʩ.3. ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʧʣʦʪʥʦʩʪʠ 

 

ʇʣʦʪʥʦʩʪʴ ʤʦʣʦʢʘ ʦʧʨʝʜʝʣʷʣʘʩʴ ʘʨʝʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʧʦ 

ɻʆʉʊ[3] ʩ ʫʯʝʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ ʦʙʨʘʟʮʦʚ. ʇʣʦʪʥʦʩʪʴ ʤʦʣʦʢʘ 1 ʩʦʨʪʘ ʥʝ 
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ʜʦʣʞʥʘ ʙʳʪʴ ʤʝʥʴʰʝ 1,027 ʛ/ʤʣ. ʉʦʛʣʘʩʥʦ ʨʠʩ.3 ʚʩʝ ʦʙʨʘʟʮʳ 

ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ. 

ʆʩʥʦʚʥʳʝ ʙʝʣʢʠ ʤʦʣʦʢʘ ï ʵʪʦ ʘʣʴʙʫʤʠʥ, ʢʘʟʝʠʥ (ʥʝ ʤʝʥʝʝ 80%), 

ʛʣʦʙʫʣʠʥ ʠ ʜʨ. ɺ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ ʦʙʳʯʥʦ 

ʧʘʜʘʝʪ.  

ʄʘʩʩʦʚʫʶ ʜʦʣʶ ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ ʢʦʨʦʚʴʝʤ ʤʦʣʦʢʝ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ 

ʬʦʨʤʦʣʴʥʦʛʦ ʪʠʪʨʦʚʘʥʠʷ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʥʝʡʪʨʘʣʠʟʘʮʠʠ 

ʢʘʨʙʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ ʤʦʥʦʘʤʠʥʦʜʠʢʘʨʙʦʥʦʚʳʭ ʢʠʩʣʦʪ ʙʝʣʢʦʚ ʨʘʩʪʚʦʨʦʤ 

ʛʠʜʨʦʢʩʠʜʘ ʥʘʪʨʠʷ. ʆʙʲʝʤ ʛʠʜʨʦʢʩʠʜʘ ʥʘʪʨʠʷ, ʟʘʪʨʘʯʝʥʥʳʡ ʥʘ 

ʥʝʡʪʨʘʣʠʟʘʮʠʶ, ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʤʘʩʩʦʚʦʡ ʜʦʣʝ ʙʝʣʢʘ ʚ ʤʦʣʦʢʝ.  

ʉʦʛʣʘʩʥʦ ɻʆʉʊ[5] ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʜʣʷ ʤʦʣʦʢʘ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ 

ʥʠʞʝ 2,6 % (ʤʘʩʩ.). ʀʟ ʨʠʩ.4 ʚʠʜʥʦ, ʯʪʦ ʪʨʝʙʦʚʘʥʠʷʤ ʛʦʩʪ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ 

ʦʙʨʘʟʝʮ çʇʨʦʩʪʦʢʚʘʰʠʥʦè. 

 

 
 

 
ʈʠʩ.4. ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ ʦʙʨʘʟʮʘʭ 

 

ʄʦʣʦʢʦ, ʢʘʢ ʩʪʦʷʱʝʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʦʨʦʛʦ, ʬʘʣʴʩʠʬʠʮʠʨʫʶʪ ʨʝʜʢʦ, 

ʥʦ ʪʝʤ ʥʝ ʤʝʥʝʝ ʥʘ ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʬʘʣʴʩʠʬʠʢʘʮʠʠ ʤʳ ʥʘʰʠ ʦʙʨʘʟʮʳ 

ʧʨʦʚʝʨʠʣʠ. 

ʅʘʣʠʯʠʝ ʬʘʣʴʩʠʬʠʮʠʨʫʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʤʦʣʦʢʝ ʦʧʨʝʜʝʣʷʣʠ ʧʦ 

ʩʣʝʜʫʶʱʠʤ ʧʦʢʘʟʘʪʝʣʷʤ: ʥʘʣʠʯʠʝ ʩʦʜʳ, ʘʤʤʠʘʢʘ ʠ ʢʨʘʭʤʘʣʘ.  

1) ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʠʤʝʩʠ ʩʦʜʳ ʚ ʤʦʣʦʢʝ. ʉʦʜʫ ʜʦʙʘʚʣʷʶʪ ʜʣʷ 

ʫʤʝʥʴʰʝʥʠʷ ʢʠʩʣʦʪʥʦʩʪʠ. 

ʇʨʦʚʦʜʠʣʠ ʢʘʯʝʩʪʚʝʥʥʳʤ ʤʝʪʦʜʦʤ, ʢʦʪʦʨʳʡ ʦʩʥʦʚʘʥ ʥʘ ʠʟʤʝʥʝʥʠʠ 

ʦʢʨʘʩʢʠ ʨʘʩʪʚʦʨʘ ʥʘ ʢʨʘʩʥʳʡ ʠʥʜʠʢʘʪʦʨʘ ʬʝʥʦʣʨʦʪʘ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʝʛʦ ʚ 

ʤʦʣʦʢʦ, ʩʦʜʝʨʞʘʱʝʝ ʩʦʜʫ. 

2) ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʢʨʘʭʤʘʣʘ ʚ ʤʦʣʦʢʝ. ʂʨʘʭʤʘʣ ʜʦʙʘʚʣʷʶʪ 

ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʚʷʟʢʦʩʪʠ, ʘ ʟʥʘʯʠʪ, ʧʣʦʪʥʦʩʪʠ. 

ʇʨʦʚʦʜʠʣʠ ʢʘʯʝʩʪʚʝʥʥʳʤ ʤʝʪʦʜʦʤ ʧʦ ʠʟʤʝʥʝʥʠʶ ʦʢʨʘʩʢʠ ʡʦʜʘ. 
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ʇʦʷʚʣʝʥʠʝ ʩʠʥʝʡ ʦʢʨʘʩʢʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʢʨʘʭʤʘʣʘ ʚ ʤʦʣʦʢʝ.  

3) ʆʧʨʝʜʝʣʝʥʠʝ ʥʘʣʠʯʠʷ ʘʤʤʠʘʢʘ ʚ ʤʦʣʦʢʝ. ɸʤʤʠʘʢ ʜʦʙʘʚʣʷʶʪ ʜʣʷ 

ʫʚʝʣʠʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʠ ʠ ʫʤʝʥʴʰʝʥʠʷ ʢʠʩʣʦʪʥʦʩʪʠ. 

ʄʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʠʟʤʝʥʝʥʠʠ ʮʚʝʪʘ ʚʳʜʝʣʝʥʥʦʡ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ 

ʧʨʠ ʝʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʨʝʘʢʪʠʚʦʤ ʅʝʩʩʣʝʨʘ. ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʦʧʨʝʜʝʣʷʝʤʦʡ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʘʤʤʠʘʢʘ ʩʦʩʪʘʚʣʷʝʪ 0,006-0,009%.  

ʇʦʷʚʣʝʥʠʝ ʙʣʝʜʥʦ-ʞʝʣʪʦʡ ʠʣʠ ʣʠʤʦʥʥʦ-ʞʝʣʪʦʡ ʦʢʨʘʩʢʠ ʩʤʝʩʠ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʠʩʫʪʩʪʚʠʝ ʘʤʤʠʘʢʘ ʚ ʢʦʣʠʯʝʩʪʚʝ, ʭʘʨʘʢʪʝʨʥʦʤ ʜʣʷ ʤʦʣʦʢʘ, 

ʧʦʷʚʣʝʥʠʝ ʦʨʘʥʞʝʚʦʡ ʦʢʨʘʩʢʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʘʤʤʠʘʢʘ ʚ ʤʦʣʦʢʝ 

ʚʳʰʝ ʝʛʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ. 

ʊʘʙʣʠʮʘ 4  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʣʦʢʘ ʥʘ ʥʘʣʠʯʠʝ ʬʘʣʴʩʠʬʠʮʠʨʫʶʱʠʭ 

ʚʝʱʝʩʪʚ 

ʇʦʢʘʟʘʪʝʣʴ 
ʆʙʨʘʟʮʳ 

1 2 3 

1. ɸʤʤʠʘʢ - - - 

2. ʉʦʜʘ - - - 

3. ʂʨʘʭʤʘʣ - - - 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʘʯʝʩʪʚʝʥʥʳʭ ʨʝʘʢʮʠʡ ʚʳʷʚʣʝʥʦ ʦʪʩʫʪʩʪʚʠʝ 

ʬʘʣʴʩʠʬʠʢʘʮʠʠ ʦʙʨʘʟʮʦʚ ʧʦ ʧʨʦʚʝʨʷʝʤʳʤ ʧʦʢʘʟʘʪʝʣʷʤ. 
 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 

 

1. http://www.fdfgroup.ru/?id=263 

2. ɻʆʉʊ 282823-89. ʄʦʣʦʢʦ ʢʦʨʦʚʴʝ. ʄʝʪʦʜ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ 

ʟʘʧʘʭʘ ʠ ʚʢʫʩʘ. 

3. ɻʆʉʊ 3625-84. ʄʦʣʦʢʦ ʠ ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ. ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʣʦʪʥʦʩʪʠ 

4. ɻʆʉʊ 3624-92. ʄʦʣʦʢʦ ʠ ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ. ʊʠʪʨʠʤʝʪʨʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʢʠʩʣʦʪʥʦʩʪʠ 

5. ɻʆʉʊ ʈ 52090-2003. ʄʦʣʦʢʦ ʧʠʪʴʝʚʦʝ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 

 

ʉʆʆʊɺɽʊʉʊɺʀɽ ʋʇɸʂʆɺʂʀ ʀ ʆʈɻɸʅʆʃɽʇʊʀʏɽʉʂʀʍ 

ʇʆʂɸɿɸʊɽʃɽʁ ʄɽɼɸ ʊʈɽɹʆɺɸʅʀʗʄ ɻʆʉʊ 

 

ʀʛʠʰʝʚʘ ɸ.ʉ., ʩʪʫʜʝʥʪ ʢʘʬʝʜʨʳ ʭʠʤʠʠ,  

 ɻʫʨʠʥʘ ʊ.ʉ., ʟʘʚ. ʣʘʙ. ʢʘʬ. ʭʠʤʠʠ, ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ,  

ʂʘʣʴʩʠʥʘ ʊ.ɼ., ʫʯʘʱʘʷʩʷ 10 ɸ ʢʣʘʩʩʘ ʄɹʆʋ ʉʆʐ ˉ6  

 

ʇʯʝʣʠʥʳʡ ʤʝʜ ð ʫʥʠʢʘʣʴʥʳʡ ʧʠʱʝʚʦʡ, ʜʠʝʪʠʯʝʩʢʠʡ ʠ ʣʝʯʝʙʥʳʡ 

ʧʨʦʜʫʢʪ. ʆʥ ʷʚʣʷʝʪʩʷ ʥʘʩʪʦʷʱʝʡ ʧʨʠʨʦʜʥʦʡ ʢʣʘʜʦʚʦʡ ʫʛʣʝʚʦʜʦʚ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʦʧʪʠʤʘʣʴʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʜʣʷ ʧʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ. ɺ ʤʝʜʝ 

ʩʦʜʝʨʞʠʪʩʷ ʙʦʣʝʝ 300 ʨʘʟʣʠʯʥʳʭ ʚʝʱʝʩʪʚ ʠ ʟʦʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʆʩʥʦʚʥʦʡ 

http://www.fdfgroup.ru/?id=263
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ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʝʛʦ ʷʚʣʷʶʪʩʷ ʫʛʣʝʚʦʜʳ: ʛʣʶʢʦʟʘ ʠ ʬʨʫʢʪʦʟʘ. ʂʨʦʤʝ 

ʫʛʣʝʚʦʜʦʚ, ʚ ʩʦʩʪʘʚ ʤʝʜʘ ʚʭʦʜʷʪ ʥʝʢʦʪʦʨʳʝ ʬʝʨʤʝʥʪʳ, ʧʦʣʝʟʥʳʝ ʜʣʷ 

ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ: ʠʥʚʝʨʪʘʟʘ, ʜʠʘʩʪʘʟʘ, ʢʘʪʘʣʘʟʘ ʠ ʜʨ. 

ʇʦʩʪʦʷʥʥʳʡ ʩʧʨʦʩ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʚʳʩʦʢʠʝ ʮʝʥʳ ʥʝʨʝʜʢʦ ʧʨʠʚʦʜʷʪ ʢ 

ʧʦʩʪʫʧʣʝʥʠʶ ʥʘ ʨʳʥʦʢ ʬʘʣʴʩʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʤʝʜʘ. 

ʅʘʰʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʩʚʷʱʸʥʦ ʪʝʤʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ɻʆʉʊ 54644-2011 

[1]  ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʫʧʣʝʥʥʳʭ 

ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʚ ʧʷʪʠ ʢʨʫʧʥʳʭ ʪʦʨʛʦʚʳʭ ʩʝʪʷʭ ʦʙʨʘʟʮʦʚ ʤʸʜʘ, 

ʚʳʷʚʣʝʥʠʶ ʬʘʣʴʩʠʬʠʢʘʪʘ, ʘ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʘʨʢʠʨʦʚʢʠ ʪʘʨʳ, ʚ 

ʢʦʪʦʨʦʡ ʤʝʜ ʧʨʦʜʘʝʪʩʷ ʧʦʪʨʝʙʠʪʝʣʷʤ, ʟʘʢʦʥʫ ʦ ʟʘʱʠʪʝ ʧʨʘʚ ʧʦʪʨʝʙʠʪʝʣʝʡ.  

ɺ ʜʘʥʥʳʭ ʪʝʟʠʩʘʭ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ  ʧʦ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʠ ʤʘʨʢʠʨʦʚʢʠ ʪʘʨʳ 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫ ʥʘʩ ʚʳʩʪʫʧʘʶʪ ʧʷʪʴ ʦʙʨʘʟʮʦʚ ʮʚʝʪʦʯʥʦʛʦ 

ʤʸʜʘ, ʟʘʢʫʧʣʝʥʥʦʛʦ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʚ ʧʷʪʠ ʢʨʫʧʥʳʭ ʪʦʨʛʦʚʳʭ ʩʝʪʷʭ ʛ. 

ʅ-ʊʘʛʠʣʘ (çʇʷʪʝʨʦʯʢʘè, çʄʝʛʘʤʘʨʪè, çʄʝʜʚʝʜʴè, çʄʘʛʥʠʪè, çʈʘʡʪè). ɺ 

ʪʘʙʣʠʮʝ 1, ʧʨʦʠʟʚʝʜʝʥ ʧʝʨʝʨʘʩʯʝʪ ʮʝʥʳ ʥʘ 100 ʛʨʘʤʤ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʠ 

ʦʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʘʞʜʦʛʦ ʧʨʦʜʫʢʪʘ ʩʦʛʣʘʩʥʦ ʠʥʬʦʨʤʘʮʠʠ ʥʘ 

ʵʪʠʢʝʪʢʝ, ʚ ʪʘʙʣ. 2 - ʥʘʣʠʯʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʵʪʠʢʝʪʢʝ 

ʩʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ [1] ʠ ʟʘʢʦʥʫ ʦ ʟʘʱʠʪʝ ʧʨʘʚ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʦ 

ʚʩʝʤ ʧʷʪʠ ʦʙʨʘʟʮʘʤ. 

 

ʊʘʙʣʠʮʘ 1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 ˉ  
ʅʘʠʤʝʥʦʚʘʥ

ʠʝ  

ʇʨʦʠʟʚʦʜʠ 

ʪʝʣʴ ʠ ʝʛʦ ʘʜʨʝʩ 

ʄʝʩʪʦ 

ʧʨʦʠʩ 

ʭʦʞ 

ʜʝʥʠʷ 

ʄʘʩ 

ʩʘ, ʛ 

ɼʘʪʘ ʠʟʛʦʪʦʚ 

ʣʝʥʠʷ 

ʉʨʦʢ 

ʛʦʜʥʦ

ʩʪʠ, 

ʤʝʩ 

ʎʝʥʘ 

(ʨʫʙ) ʟʘ 

100 ʛʨ. 

1 çʅʘʪʫʨʘʣʴʥ

ʳʡ 

ʮʚʝʪʦʯʥʳʡ 

ʤʸʜè 

ʆʆʆ çʇʯʝʣʦʚʦʜè, 

ʈʦʩʩʠʷ, 195067, ʛ. 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʧʨ. 

ʅʝʧʦʢʦʨʸʥʥʳʭ, ʜ.63, 

ʢʦʨʧ. 35 

ʃʝʥʠʥʛʨʘ

ʜʩʢʘʷ 

ʦʙʣʘʩʪʴ 

350 15.12.2016 24 21.42 

2 çʄʸʜ 

ʧʨʘʚʠʣʴʥʳʭ 

ʧʯʸʣè 

ʆʆʆ çʄʝʜʦʚʘʷ 

ʢʦʤʧʘʥʠʷè, ʈʦʩʩʠʷ, 

ʉʚʝʨʜʣʦʚʩʢʘʷ ʦʙʣ., ʛ. 

ʉʳʩʝʨʪʴ, ʫʣ. ʈʘʙʦʯʝʡ 

ʄʦʣʦʜʸʞʠ, 8ɹ. 

ʈʦʩʪʦʚʩʢ

ʘʷ 

ʦʙʣʘʩʪʴ 

500 01.09.2016 24 35 

3 çʄʝʜʚʝʜʴè ---- ---- 132 ---- ---- 61.36 

4 çʇʨʘʚʠʣʴʥʦ

ʝ ʨʝʰʝʥʠʝè 

ʆʆʆ çʄʝʜʦʚʳʡ ʜʦʤè, 

ʈʦʩʩʠʷ, ʅʦʚʛʦʨʦʜʩʢʘʷ 

ʦʙʣʘʩʪʴ, ɹʘʪʝʮʢʠʡ 

ʨʘʡʦʥ, ʜ.ʄʦʡʢʘ, ʫʣ. 

ɿʝʣʸʥʘʷ, ʜ.26. 

ʅʦʚʛʦʨʦʜ

ʩʢʘʷ 

ʦʙʣʘʩʪʴ 

250 06.11.2016 24 27.96 

5 çʄʝʜʦʚʳʡ 

ʢʨʘʡè 

ʆʆʆ çʄʝʜʦʚʳʡ ʜʦʤè, 

ʈʦʩʩʠʷ, ʅʦʚʛʦʨʦʜʩʢʘʷ 

ʦʙʣʘʩʪʴ, ɹʘʪʝʮʢʠʡ 

ʨʘʡʦʥ, ʜ.ʄʦʡʢʘ, ʫʣ. 

ɿʝʣʸʥʘʷ, ʜ.26. 

ʅʦʚʛʦʨʦʜ

ʩʢʘʷ 

ʦʙʣʘʩʪʴ 

700 08.12.2016 24 27.85 
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ʊʘʙʣʠʮʘ 2 

ʊʦʚʘʨʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʤʘʨʢʠʨʦʚʢʠ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ 

 
 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʦʙʨʘʟʮʘ 

1  2  3  4  5  

ʥʘʠʤʝʥʦʚʘʥʠʝ ʧʨʦʜʫʢʪʘ + + + + + 

ʚʠʜ ʧʨʦʜʫʢʪʘ  + + - + + 

ʛʦʜ ʩʙʦʨʘ + + - + + 

ʥʘʠʤʝʥʦʚʘʥʠʝ, 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ (ʶʨʠʜʠʯʝʩʢʠʡ ʘʜʨʝʩ, ʚʢʣʶʯʘʷ ʩʪʨʘʥʫ) 

ʠʟʛʦʪʦʚʠʪʝʣʷ, ʫʧʘʢʦʚʱʠʢʘ, ʵʢʩʧʦʨʪʝʨʘ, ʠʤʧʦʨʪʝʨʘ ʠ ʤʝʩʪʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ  

+ + - + + 

ʪʦʚʘʨʥʳʡ ʟʥʘʢ ʠʟʛʦʪʦʚʠʪʝʣʷ (ʧʨʠ ʥʘʣʠʯʠʠ) + + - + + 

ʤʘʩʩʘ ʥʝʪʪʦ + + + + + 

ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ + + - + + 

ʩʨʦʢ ʭʨʘʥʝʥʠʷ + + - + + 

ʫʩʣʦʚʠʷ ʭʨʘʥʝʥʠʷ + + - + + 

ʜʘʪʘ ʬʘʩʦʚʘʥʠʷ (ʫʧʘʢʦʚʢʠ) ʧʨʠ ʬʘʩʦʚʘʥʠʠ ʚ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʫʶ ʪʘʨʫ 

+ + - + + 

ʦʙʦʟʥʘʯʝʥʠʝ ʥʦʨʤʘʪʠʚʥʦʛʦ ʜʦʢʫʤʝʥʪʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʢʦʪʦʨʳʤ ʠʟʛʦʪʦʚʣʝʥ ʠ ʤʦʞʝʪ ʙʳʪʴ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥ 

ʧʨʦʜʫʢʪ,ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʝʨʪʠʬʠʢʘʮʠʠ. 

 

+ + - + + 

 

ʉʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʷʤ  ɻʆʉʊ 54644-2011 ʠ ʟʘʢʦʥʫ çʦ ʟʘʱʠʪʝ ʧʨʘʚ 

ʧʦʪʨʝʙʠʪʝʣʷè ʠʥʬʦʨʤʘʮʠʷ  ʥʘ ʫʧʘʢʦʚʢʝ ʜʦʩʪʘʪʦʯʥʘ ʜʣʷ ʚʩʝʭ ʦʙʨʘʟʮʦʚ, 

ʢʨʦʤʝ ʦʙʨʘʟʮʘ ˉ 3 çʄʝʜʚʝʜʴè. ʀʟʚʝʩʪʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʪʦʣʴʢʦ ʤʘʩʩʘ ʠ ʮʝʥʘ. 

ʆʙʨʘʟʝʮ ʙʳʣ ʢʫʧʣʝʥ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤ ʤʘʛʘʟʠʥʝ çʄʝʜʚʝʜʴè ʠ 

ʦʪʩʫʪʩʪʚʠʝ ʜʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʫʧʘʢʦʚʢʝ ʷʚʣʷʝʪʩʷ ʧʨʷʤʳʤ ʥʘʨʫʰʝʥʠʝʤ 

ʟʘʢʦʥʘ ʦ ʟʘʱʠʪʝ ʧʨʘʚ ʧʦʪʨʝʙʠʪʝʣʝʡ 

 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 

 

1. ɻʆʉʊ ʈ 54644-2011. ʄʝʜ ʥʘʪʫʨʘʣʴʥʳʡ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. ð ʄ.: 

ʀʟʜʘʪʝʣʴʩʪʚʦ ʩʪʘʥʜʘʨʪʦʚ, 2013 

2. ɿʘʠʢʠʥʘ ɺ. ʀ.ʕʢʩʧʝʨʪʠʟʘ ʤʝʜʘ ʠ ʩʧʦʩʦʙʳ ʦʙʥʘʨʫʞʝʥʠʷ ʝʛʦ 

ʬʘʣʴʩʠʬʠʢʘʮʠʠ: ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ / ɺ. ʀ. ɿʘʠʢʠʥʘ. ð 3-ʝ ʠʟʜ., ʧʝʨʝʨʘʙ. ʠ 
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ʀʛʠʰʝʚʘ ɸ.ʉ., ʩʪʫʜʝʥʪ ʢʘʬʝʜʨʳ ʭʠʤʠʠ,  

ɻʫʨʠʥʘ ʊ.ʉ., ʟʘʚ. ʣʘʙ. ʢʘʬ. ʭʠʤʠʠ, ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, 

ʂʘʣʴʩʠʥʘ ʊ.ɼ., ʫʯʘʱʘʷʩʷ 10 ɸ ʢʣʘʩʩʘ ʄɹʆʋ ʉʆʐ ˉ6,  

 

ɺ ʧʨʝʜʳʜʫʱʝʡ ʨʘʙʦʪʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʩʙʦʨʥʠʢʝ, ʤʳ ʧʨʦʚʝʨʠʣʠ 

ʜʦʩʪʘʪʦʯʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʦʚʘʨʝ ʥʘ ʫʧʘʢʦʚʢʝ ʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʷʪʠ ʦʙʨʘʟʮʦʚ ʤʝʜʘ, ʢʫʧʣʝʥʥʳʭ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʚ 

ʢʨʫʧʥʳʭ ʪʦʨʛʦʚʳʭ ʩʝʪʷʭ ʛ. ʅ-ʊʘʛʠʣʘ. 

ɺʦ ʚʪʦʨʦʤ ʵʪʘʧʝ ʨʘʙʦʪʳ ʤʳ ʧʨʦʚʝʣʠ ʵʢʩʧʝʨʪʠʟʫ ʢʘʯʝʩʪʚʘ ʤʝʜʘ - ʪʦ 

ʝʩʪʴ ʦʧʳʪʥʳʤ ʧʫʪʝʤ ʧʨʦʚʝʨʠʣʠ ʥʘʣʠʯʠʝ ʬʘʣʴʩʠʬʠʢʘʪʘ (ʪʘʙʣ.1) ʠ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʪʘʙʣ.3) ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ 

[1] 

ʊʘʙʣʠʮʘ 1 

ʉʨʝʜʩʪʚʘ ʠ ʩʧʦʩʦʙʳ ʬʘʣʴʩʠʬʠʢʘʮʠʠ ʤʸʜʘ ʠ ʤʝʪʦʜʳ ʠʭ ʚʳʷʚʣʝʥʠʷ 

 
ʉʨʝʜʩʪʚʘ ʠ 

ʩʧʦʩʦʙʳ 
ʄʝʪʦʜʳ ʚʳʷʚʣʝʥʠʷ [2] 

ʇʨʠʤʝʩʠ 

ʤʫʢʠ ʠʣʠ 

ʢʨʘʭʤʘʣʘ 

ʂ ʨʘʟʙʘʚʣʝʥʥʦʤʫ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ ʤʝʜʫ ʜʦʙʘʚʣʷʶʪ ʥʝʩʢʦʣʴʢʦ 

ʢʘʧʝʣʴ 5%-ʥʦʡ ʥʘʩʪʦʡʢʠ ʡʦʜʘ. ʇʨʠ ʥʘʣʠʯʠʠ ʧʨʠʤʝʩʠ ʨʘʩʪʚʦʨ 

ʦʢʨʘʰʠʚʘʝʪʩʷ ʚ ʩʠʥʠʡ ʮʚʝʪ 

ʇʨʠʤʝʩʠ 

ʤʝʣʘ 

ʆʙʥʘʨʫʞʠʚʘʶʪʩʷ ʜʦʙʘʚʣʝʥʠʝʤ ʚ ʨʘʩʪʚʦʨ ʥʝʩʢʦʣʴʢʠʭ ʢʘʧʝʣʴ ʢʘʢʦʡ-ʣʠʙʦ 

ʢʠʩʣʦʪʳ ʠʣʠ ʫʢʩʫʩʘ. ʅʘʣʠʯʠʝ ʤʝʣʘ ʧʨʠʚʦʜʠʪ ʢ ʙʫʨʥʦʤʫ ʚʳʜʝʣʝʥʠʶ 

ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ. 

CaCO3 +2H
+
=Ca

2+
+CO2+H2O 

ʇʨʠʤʝʩʠ 

ʢʨʘʭʤʘʣʴʥʦʡ 

ʧʘʪʦʢʠ: 

ʂʨʘʭʤʘʣ, 

ʧʦʜʚʝʨʛʥʫʪʳʡ 

ʜʝʡʩʪʚʠʶ 

ʬʝʨʤʝʥʪʦʚ, 

ʧʨʠʤʝʩʴ 

ʧʘʜʝʚʦʛʦ 

ʤʝʜʘ 

ɼʝʢʩʪʨʠʥʳ ʢʨʘʭʤʘʣʴʥʦʡ ʧʘʪʦʢʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʧʠʨʪʘ ʚʳʧʘʜʘʶʪ ʚ ʦʩʘʜʦʢ, 

ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʝʢʩʪʨʠʥʳ ʥʘʪʫʨʘʣʴʥʦʛʦ ʤʝʜʘ ʠʟ-ʟʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ ʠʭ 

ʩʦʜʝʨʞʘʥʠʷ ʥʝ ʦʩʘʞʜʘʶʪʩʷ.  

ʉʧʠʨʪʦʚʘʷ ʨʝʘʢʮʠʷ: 

ʂ ʚʦʜʥʦʤʫ ʨʘʩʪʚʦʨʫ ʤʝʜʘ (1 : 2) ʧʨʠʣʠʚʘʶʪ 96% ʦʪ ʩʧʠʨʪʘ ʠ ʚʟʙʘʣʪʳʚʘʶʪ. 

ʈʘʩʪʚʦʨ ʩʪʘʥʦʚʠʪʩʷ ʤʦʣʦʯʥʦ-ʙʝʣʳʤ ʠ ʚ ʦʪʩʪʦʝ ʦʙʨʘʟʫʝʪʩʷ ʧʨʦʟʨʘʯʥʘʷ 

ʧʦʣʫʞʠʜʢʘʷ ʤʘʩʩʘ (ʜʝʢʩʪʨʠʥ). ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʨʠʤʝʩʠ ʨʘʩʪʚʦʨ ʦʩʪʘʝʪʩʷ 

ʧʨʦʟʨʘʯʥʳʤ ʠ ʪʦʣʴʢʦ ʚ ʤʝʩʪʝ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʠ ʩʣʦʝʚ ʤʝʜʘ ʠ ʩʧʠʨʪʘ 

ʠʤʝʝʪʩʷ ʝʜʚʘ ʟʘʤʝʪʥʘʷ ʤʫʪʴ 

ʇʨʠʤʝʩʴ 

ʩʘʭʘʨʥʦʛʦ 

ʩʠʨʦʧʘ 

(ʨʘʩʪʚʦʨ 

ʩʘʭʘʨʦʟʳ) 

ʉʫʱʥʦʩʪʴ ʢʘʯʝʩʪʚʝʥʥʳʭ ʨʝʘʢʮʠʡ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʩʘʭʘʨʥʘʷ ʧʘʪʦʢʘ 

ʩʦʜʝʨʞʠʪ ʪʨʠʩʘʭʘʨʠʜ ʨʘʬʬʠʥʦʟʫ ʠ ʩʣʝʜʳ ʭʣʦʨʠʜʦʚ, ʢʦʪʦʨʳʝ ʦʩʘʞʜʘʶʪʩʷ 

ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʥʝʢʦʪʦʨʳʭ ʨʝʘʛʝʥʪʦʚ. 

ʆʙʥʘʨʫʞʠʚʘʝʪʩʷ ʜʦʙʘʚʣʝʥʠʝʤ ʢ 5-10%-ʥʦʤʫ ʚʦʜʥʦʤʫ ʨʘʩʪʚʦʨʫ ʤʝʜʘ 

ʨʘʩʪʚʦʨ ʘʟʦʪʥʦʢʠʩʣʦʛʦ ʩʝʨʝʙʨʘ; ʙʝʣʳʡ ʦʩʘʜʦʢ ʭʣʦʨʠʩʪʦʛʦ ʩʝʨʝʙʨʘ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʧʨʠʤʝʩʠ.  

AgNO3+ CI
-
= AgCI® 

ʀʣʠ ʧʨʠʙʘʚʣʷʶʪ ʢ 5 ʤʣ 20%-ʥʦʛʦ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʤʝʜʘ 2,5 ʛ ʩʚʠʥʮʦʚʦʛʦ 

ʫʢʩʫʩʘ ʠ 22,5 ʤʣ ʤʝʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ. ʆʙʨʘʟʦʚʘʥʠʝ ʦʙʠʣʴʥʦʛʦ ʞʝʣʪʦʚʘʪʦ-

ʙʝʣʦʛʦ ʦʩʘʜʢʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʠʤʝʩʴ ʩʘʭʘʨʥʦʛʦ ʩʠʨʦʧʘ 
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ʇʨʦʜʦʣʞʝʥʠʝ ʊʘʙʣʠʮʳ 1 

ʆʧʨʝʜʝʣʝʥʠʝ 

ʧʨʠʤʝʩʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦ 

ʠʥʚʝʨʪʠʨʦʚʘʥ

ʥʦʛʦ ʩʘʭʘʨʘ 

ʠʣʠ 

ʧʨʝʜʚʘʨʠʪʝʣʴ

ʥʦʛʦ 

ʧʨʦʛʨʝʚʘʥʠʷ 

ʤʝʜʘ (ʨʝʘʢʮʠʷ 

ʥʘ 

ʦʢʩʠʤʝʪʠʣʬʫ

ʨʬʫʨʦʣ) 

ʉʦʜʝʨʞʘʥʠʝ ʩʘʭʘʨʦʟʳ ʚ ʤʝʜʝ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʙʦʣʝʝ 6 %. ʇʨʠʤʝʩʴ 

ʩʘʭʘʨʥʦʛʦ ʩʠʨʦʧʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʚ ʥʝʤ ʩʘʭʘʨʦʟʳ. ɽʩʣʠ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ ʩʘʭʘʨʥʳʡ ʩʠʨʦʧ ʥʘʛʨʝʪʴ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʢʠʩʣʦʪ, ʪʦ 

ʧʨʦʠʟʦʡʜʝʪ ʠʩʢʫʩʩʪʚʝʥʥʘʷ ʠʥʚʝʨʩʠʷ ʩʘʭʘʨʦʟʳ ʥʘ ʛʣʶʢʦʟʫ ʠ ʬʨʫʢʪʦʟʫ. 

ʊʘʢʠʤ ʧʫʪʝʤ ʧʦʣʫʯʘʶʪ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʤʝʜ, ʢʦʪʦʨʳʡ ʧʦ ʮʚʝʪʫ ʠ 

ʢʦʥʩʠʩʪʝʥʮʠʠ ʥʘʧʦʤʠʥʘʝʪ ʤʝʜ, ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠ ʵʪʦʪ ʚʠʜ 

ʬʘʣʴʩʠʬʠʢʘʮʠʠ ʦʧʨʝʜʝʣʠʪʴ ʥʝʚʦʟʤʦʞʥʦ. ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʬʘʣʴʩʠʬʠʢʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪ ʨʝʘʢʮʠʶ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʪʦʤ, ʯʪʦ ʧʨʠ 

ʧʨʝʚʨʘʱʝʥʠʠ ʪʨʦʩʪʥʠʢʦʚʦʛʦ (ʩʚʝʢʣʦʚʠʯʥʦʛʦ) ʩʘʭʘʨʘ ʚ ʠʥʚʝʨʪʠʨʦʚʘʥʥʳʡ 

ʧʦʩʨʝʜʩʪʚʦʤ ʢʠʩʣʦʪ ʯʘʩʪʴ ʣʝʚʫʣʝʟʳ (ʧʣʦʜʦʚʦʛʦ ʩʘʭʘʨʘ) ʨʘʟʨʫʰʘʝʪʩʷ. ʇʨʠ 

ʵʪʦʤ ʦʙʨʘʟʫʝʪʩʷ ʦʢʩʠʤʝʪʠʣʬʫʨʬʫʨʦʣ. ʢʦʪʦʨʳʡ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ ʠ ʨʝʟʦʨʮʠʥʘ ʜʘʝʪ ʚʠʰʥʝʚʦ-ʢʨʘʩʥʦʝ 

ʦʢʨʘʰʠʚʘʥʠʝ.  

 
                          10,5

ô
-2
ô
 -ʤʝʪʠʣʬʫʨʠʣ-9-ʦʢʩʦʘʥʪʨʘʮʠʥ-7-ʦʣ-2=ʦʥ 2 ʤʝʪʠʣ -5- 

(3-ʛʠʜʨʦʢʩʠ-6-ʦʢʩʘʥʪʝʥ-9-ʦʥ)ʬʫʨʦʣ 

ʈʠʩ.1. ʈʝʘʢʮʠʷ ʉʝʣʠʚʘʥʦʚʘ-ʌʠʛʝ ʚ ʤʦʜʠʬʠʢʘʮʠʠ ɸ. ɺ. ɸʛʘʥʠʥʘ ʩ 

ʨʝʟʦʨʮʠʥʦʤ 

ɽʩʣʠ ʤʝʜ ʩʦʜʝʨʞʠʪ ʧʨʠʤʝʩʴ ʠʩʢʫʩʩʪʚʝʥʥʦ ʠʥʚʝʨʪʠʨʦʚʘʥʥʦʛʦ ʩʘʭʘʨʘ, ʪʦ 

ʧʦʷʚʣʷʝʪʩʷ ʚʠʰʥʝʚʦ-ʢʨʘʩʥʦʝ ʠʣʠ ʦʨʘʥʞʝʚʦʝ ʦʢʨʘʰʠʚʘʥʠʝ, ʙʳʩʪʨʦ 

ʧʝʨʝʭʦʜʷʱʝʝ ʚ ʢʨʘʩʥʳʡ ʮʚʝʪ. ʇʨʠ ʧʨʦʛʨʝʚʘʥʠʠ ʤʝʜʘ ʮʚʝʪ ʩʪʘʥʦʚʠʪʩʷ 

ʦʨʘʥʞʝʚʳʤ ʠʣʠ ʩʣʘʙʦ-ʨʦʟʦʚʳʤ. ʈʝʘʢʮʠʷ ʫʣʘʚʣʠʚʘʝʪ ʜʦʙʘʚʣʝʥʠʝ ʢ 

ʥʘʪʫʨʘʣʴʥʦʤʫ ʤʝʜʫ ʩʚʳʰʝ 10 % ʠʩʢʫʩʩʪʚʝʥʥʦ ʠʥʚʝʨʪʠʨʦʚʘʥʥʦʛʦ ʩʘʭʘʨʘ. 

ʈʘʟʙʘʚʣʝʥʠʝ 

ʚʦʜʦʡ 

ʆʙʥʘʨʫʞʠʚʘʝʪʩʷ ʧʦ ʫʩʠʣʝʥʥʦʤʫ ʙʨʦʞʝʥʠʶ ʠ ʚʳʜʝʣʝʥʠʶ ʫʛʣʝʢʠʩʣʦʛʦ 

ʛʘʟʘ.  

ʈʝʘʢʮʠʷ ʥʘ 

ʜʠʘʩʪʘʟʫ 

ʌʝʨʤʝʥʪ ʜʠʘʩʪʘʟʘ ʩʦʜʝʨʞʠʪʩʷ ʚ ʥʘʪʫʨʘʣʴʥʦʤ ʤʝʜʝ ʠ ʦʪʩʫʪʩʪʚʫʝʪ ʚ 

ʩʘʭʘʨʥʦʤ ʩʠʨʦʧʝ. ʇʨʠ ʧʨʦʛʨʝʚʘʥʠʠ ʤʝʜʘ ʜʠʘʩʪʘʟʘ ʨʘʟʨʫʰʘʝʪʩʷ. ʂ 10 ʩʤ
3
 

ʨʘʩʪʚʦʨʘ ʤʝʜʘ (1 : 2) ʧʨʠʙʘʚʣʷʶʪ 1 ʩʤ
3
 1%-ʥʦʛʦ ʨʘʩʪʚʦʨʘ ʢʨʘʭʤʘʣʘ, 

ʚʟʙʘʣʪʳʚʘʶʪ ʠ ʚʳʜʝʨʞʠʚʘʶʪ 1 ʯ ʥʘ ʚʦʜʷʥʦʡ ʙʘʥʝ ʧʨʠ 40
0
ʉ. ʇʦʩʣʝ 

ʦʭʣʘʞʜʝʥʠʷ ʩʤʝʩʠ ʜʦ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦʙʘʚʣʷʶʪ ʥʝʩʢʦʣʴʢʦ 

ʢʘʧʝʣʴ ʨʘʩʪʚʦʨʘ ʣʶʛʦʣʷ. ɽʩʣʠ ʚ ʤʝʜʝ ʜʠʘʩʪʘʟʳ ʥʝʪ, ʪʦ ʞʠʜʢʦʩʪʴ ʦʢʨʘʩʠʪʩʷ 

ʚ ʩʠʥʠʡ ʮʚʝʪ ʦʪ ʧʨʠʩʫʪʩʪʚʠʷ ʥʝʠʟʤʝʥʝʥʥʦʛʦ ʢʨʘʭʤʘʣʘ. ʇʨʠ ʥʘʣʠʯʠʠ ʚ 

ʤʝʜʝ ʜʠʘʩʪʘʟʳ ʞʠʜʢʦʩʪʴ ʥʝʩʢʦʣʴʢʦ ʧʦʪʝʤʥʝʝʪ, ʥʦ ʩʠʥʝʡ ʦʢʨʘʩʢʠ ʥʝ 

ʧʨʠʦʙʨʝʪʝʪ. 
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ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʪʠʟʳ 

ʊʘʙʣʠʮʘ 2 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʦʚ ʧʦ ʬʘʣʴʩʠʬʠʢʘʮʠʠ 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʀʪʦʛʠ ʦʧʳʪʘ 

ʄʝʭʘʥʠʯʝʩʢʠʝ ʧʨʠʤʝʩʠ ʅʝ ʦʙʥʘʨʫʞʝʥʳ 

ʇʨʠʤʝʩʠ ʤʫʢʠ ʠʣʠ ʢʨʘʭʤʘʣʘ ʇʨʠʤʝʩʝʡ  ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 

ʇʨʠʤʝʩʠ ʤʝʣʘ ʇʨʠʤʝʩʠ  ʤʝʣʘ  ʦʪʩʫʪʩʪʚʫʶʪ. 

ʈʘʟʙʘʚʣʝʥʠʝ ʚʦʜʦʡ ʅʝ ʦʙʥʘʨʫʞʝʥʦ 

ʇʨʠʤʝʩʠ ʢʨʘʭʤʘʣʴʥʦʡ ʧʘʪʦʢʠ: 

ʂʨʘʭʤʘʣ, ʧʦʜʚʝʨʛʥʫʪʳʡ ʜʝʡʩʪʚʠʶ 

ʬʝʨʤʝʥʪʦʚ, ʧʨʠʤʝʩʴ ʧʘʜʝʚʦʛʦ ʤʝʜʘ 

 

ʇʨʠʤʝʩʠ  ʦʪʩʫʪʩʪʚʫʶʪ 

ʇʨʠʤʝʩʴ ʩʘʭʘʨʥʦʛʦ ʩʠʨʦʧʘ 

(ʨʘʩʪʚʦʨ ʩʘʭʘʨʦʟʳ) 

ʇʨʠʤʝʩʴ  ʩʘʭʘʨʥʦʛʦ  ʩʠʨʦʧʘ ʚʳʷʚʣʝʥʘ  ʫ  

ʦʙʨʘʟʮʦʚ  ˉ4 ʠ  ˉ5. 

ɸʥʘʣʠʟ ʥʘ ʜʠʘʩʪʘʟʫ  

(ʬʝʨʤʝʥʪ ʘʤʠʣʘʟʘ) 

ɼʠʘʩʪʘʟʘ ʦʪʩʫʪʩʪʚʫʝʪ ʚ ʦʙʨʘʟʮʘʭ 

 ˉ4 ʠ  ˉ5 

 (ʨʝʘʢʮʠʷ ʥʘ ʦʢʩʠʤʝʪʠʣʬʫʨʬʫʨʦʣ) ʇʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʧʨʦʛʨʝʚʘʥʠʝ 

ʚʳʷʚʣʝʥʦ  (ʨʦʟʦʚʦʝ ʦʢʨʘʰʠʚʘʥʠʝ) ʫ 

ʦʙʨʘʟʮʦʚ ˉ2  ʠ ˉ4  

 

ʉʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʧʣʦʪʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʷ ʪʘʙʣʠʮʳ 

ʂ.ɺʝʥʜʠʰʘ, ʢʠʩʣʦʪʥʦʩʪʴ - ʪʠʪʨʦʚʘʥʠʝʤ ʛʠʜʨʦʢʩʠʜʦʤ ʥʘʪʨʠʷ ʩ 

ʬʝʥʦʣʬʪʘʣʝʠʥʦʤ [2]. 

ʊʘʙʣʠʮʘ 3 

ʈʝʟʫʣʴʪʘʪʳ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʤʝʜʘ  

 

ʧʘʨʘʤʝʪʨʳ 
ʩʦʛʣʘʩʥʦ 

ɻʆʉʊ [1] 

ʆʙʨʘʟʮʳ 

1 2 3 4 5 

ʉʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ, % ʅʝ ʙʦʣʝʝ 21 17.41 17.41 17.95 21.79 20.5 

ʆʙʱʘʷ ʢʠʩʣʦʪʥʦʩʪʴ, ʩʤ
3
 1-4 1.6 1.9 2.7 1.9 1.8 

 

ɺʳʚʦʜʳ 

- ɺʳʷʚʣʝʥʳ ʧʨʠʤʝʩʠ ʩʘʭʘʨʥʦʛʦ ʩʠʨʦʧʘ ʫ ʦʙʨʘʟʮʦʚ ˉ4 çʇʨʘʚʠʣʴʥʦʝ 

ʨʝʰʝʥʠʝè ʠ ˉ5 çʄʝʜʦʚʳʡ ʢʨʘʡè, ʪʘʢʞʝ ʦʥʠ ʥʝ ʧʨʦʰʣʠ ʘʥʘʣʠʟ ʥʘ ʜʠʘʩʪʘʟʫ, 

ʯʪʦ ʝʱʸ ʨʘʟ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʝʢʘʯʝʩʪʚʝʥʥʦʩʪʴ ʜʘʥʥʦʛʦ ʤʝʜʘ 

- ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʨʝʙʦʚʘʥʠʷʤ 

ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ (ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ ʜʦ 21%, ʢʠʩʣʦʪʥʦʩʪʴ ʚ 

ʧʨʝʜʝʣʘʭ 1-4) ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʩʝ ʦʙʨʘʟʮʳ, ʢʨʦʤʝ ʤʝʜʘ çʇʨʘʚʠʣʴʥʦʝ 

ʨʝʰʝʥʠʝè, ʝʛʦ ʚʣʘʞʥʦʩʪʴ 21.79 %, ʯʪʦ ʧʨʝʚʳʰʘʝʪ ʢʨʘʡʥʝʝ ʟʥʘʯʝʥʠʝ 

ʜʦʧʫʩʪʠʤʦʛʦ 
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- ʇʦʣʦʞʠʪʝʣʴʥʘʷ ʨʝʘʢʮʠʷ ʥʘ ʦʢʩʠʤʝʪʠʣʬʫʨʬʫʨʦʣ, ʯʪʦ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ 

ɻʆʉʊ, ʫ ʦʙʨʘʟʮʦʚ 2 (çʄʝʜ ʧʨʘʚʠʣʴʥʳʭ ʧʯʝʣ) ʠ 4 (çʇʨʘʚʠʣʴʥʦʝ ʨʝʰʝʥʠʝè). 

ʆʙʨʘʟʮʳ, ʯʪʦ ʥʝ ʧʨʦʰʣʠ ʥʘʰʠ ʠʩʧʳʪʘʥʠʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ (4 ʠ 

5), ʷʚʣʷʶʪʩʷ ʩʨʝʜʥʠʤʠ ʧʦ ʧʦ ʮʝʥʝ ʠʟ ʢʫʧʣʝʥʥʳʭ ʦʙʨʘʟʮʦʚ, ʥʦ ʙʣʠʞʝ ʢ 

ʥʠʟʰʝʤʫ ʮʝʥʦʚʦʤʫ ʩʝʛʤʝʥʪʫ. ʊʦ ʝʩʪʴ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʯʠʩʪʦ ʥʝ 

ʧʦʜʪʚʝʨʜʠʣʘʩʴ ʛʠʧʦʪʝʟʘ, ʯʪʦ ʯʝʤ ʜʝʰʝʚʣʝ ʪʦʚʘʨ, ʪʝʤ ʙʦʣʝʝ ʚʝʨʦʷʪʥʘ ʝʛʦ 

ʬʘʣʴʩʠʬʠʢʘʮʠʷ. ɺʩʝ ʠʩʧʳʪʘʥʠʷ ʧʨʦʰʝʣ ʩʘʤʳʡ ʜʝʰʝʚʳʡ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ 100 

ʛ ʪʦʚʘʨ. ʊʘʢ ʞʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʦʣʷ ʬʘʣʴʩʠʬʠʢʘʪʘ, ʧʦ ʢʨʘʡʥʝʡ 

ʤʝʨʝ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ - ʚʝʣʠʢʘ, 3 ʠʟ  5 ʦʙʨʘʟʮʦʚ, ʯʪʦ ʙʳʣʠ ʩʦʚʝʨʰʝʥʥʦ 

ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʢʫʧʣʝʥʳ ʚ ʢʨʫʧʥʳʭ ʪʦʨʛʦʚʳʭ ʩʝʪʷʭ, ʥʝ ʧʨʦʰʣʠ ʪʝʩʪ ʥʘ 

ʪʦʪ ʠʣʠ ʠʥʦʡ ʬʘʣʴʩʠʬʠʢʘʪ ʠʣʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, 

ʀ ʜʘʞʝ ʧʦʢʘʟʘʚʰʠʡ ʦʪʣʠʯʥʳʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ 

ʦʪʩʫʪʩʪʚʠʝ ʬʘʣʴʩʠʬʠʢʘʮʠʠ ʩʘʤʳʡ ʜʦʨʦʛʦʡ ʦʙʨʘʟʝʮ (ˉ3), ʢʫʧʣʝʥʥʳʡ ʚ 

ʤʘʛʘʟʠʥʝ çʄʝʜʚʝʜʴè, ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ɻʆʉʊ ʠ ʟʘʢʦʥʫ ʦ ʟʘʱʠʪʝ ʧʨʘʚ 

ʧʦʪʨʝʙʠʪʝʣʝʡ, ʪʘʢ ʢʘʢ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʦʚʘʨʝ ʥʘ ʫʧʘʢʦʚʢʝ-

ʪʘʨʝ. ʊʦ ʝʩʪʴ ʧʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ ʧʨʦʰʝʣ ʠʩʧʳʪʘʥʠʷ  ʪʦʣʴʢʦ 1 ʠʟ 5 

ʦʙʨʘʟʮʦʚ, ʠʣʠ 20% ʦʪ ʟʘʢʫʧʦʢ. 

 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 
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ʩ 

 

ʍʀʄʀʏɽʉʂɸʗ  ɻʈɽʃʂɸ 

ʉʘʚʠʥ ʅʠʢʠʪʘ, ʫʯʝʥʠʢ 9 ʢʣʘʩʩʘ, 

ʉʠʚʢʦʚʘ ʄʘʨʠʥʘ ɺʘʩʠʣʴʝʚʥʘ, ʫʯʠʪʝʣʴ ʬʠʟʠʢʠ, 

 ʄɹʆʋ ʉʆʐ ˉ 24, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

 

ɺ ʣʶʙʦʤ ʧʦʭʦʜʝ, ʦʩʦʙʝʥʥʦ ʚ ʥʝʧʦʛʦʜʫ, ʯʘʩʪʦ ʚʦʟʥʠʢʘʝʪ ʥʫʞʜʘ ʚ 

ʦʙʳʢʥʦʚʝʥʥʦʡ ʛʨʝʣʢʝ. ʇʨʠʤʝʥʷʶʪ ʠʭ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʚ ʚʦʝʥʥʦʝ ʚʨʝʤʷ ʚ 

ʧʦʣʝʚʳʭ ʣʝʯʝʙʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʠ ʧʨʠ ʵʚʘʢʫʘʮʠʠ ʨʘʥʝʥʳʭ ʠ ʙʦʣʴʥʳʭ, ʘ 

ʪʘʢʞʝ ʩ ʮʝʣʴʶ ʧʨʦʬʠʣʘʢʪʠʢʠ ʦʙʤʦʨʦʞʝʥʠʡ ʚ ʚʦʡʩʢʘʭ. ʍʠʤʠʯʝʩʢʠʝ ʛʨʝʣʢʠ 

ʫʜʦʙʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʚ ʚʦʝʥʥʦ-ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ, ʥʦ ʠ 

ʧʦʭʦʜʥʳʭ. 

ʍʠʤʠʯʝʩʢʘʷ ʛʨʝʣʢʘ ʜʣʷ ʚʦʝʥʥʦʛʦ ï ʦʜʥʦ ʠʟ ʩʨʝʜʩʪʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʟʘʱʠʪʳ. ʉʝʡʯʘʩ ʦʥʠ ʧʨʦʠʟʚʦʜʷʪʩʷ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ, ʠ ʝʝ 

ʤʦʞʥʦ ʚʩʝʛʜʘ ʠʤʝʪʴ ʧʨʠ ʩʝʙʝ. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ ʢʘʞʜʳʡ ʯʝʣʦʚʝʢ, 

ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʜʦʣʞʝʥ ʥʝ ʪʦʣʴʢʦ ʧʦʣʘʛʘʪʴʩʷ ʥʘ 

ʩʦʚʨʝʤʝʥʥʳʝ ʜʦʩʪʠʞʝʥʠʷ, ʥʦ ʠ ʫʤʝʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʜʝʣʘʪʴ ʚʩʝ, ʯʪʦʙʳ 
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ʦʙʝʟʦʧʘʩʠʪʴ ʩʚʦʝ ʟʜʦʨʦʚʴʝ ʠ ʞʠʟʥʴ ʦʪ ʥʝʧʦʛʦʜʳ. ʇʦʵʪʦʤʫ ʫʤʝʥʠʝ ʩʘʤʦʤʫ 

ʩʜʝʣʘʪʴ ʭʠʤʠʯʝʩʢʫʶ ʛʨʝʣʢʫ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʦʯʝʥʴ ʧʨʠʛʦʜʠʪʩʷ. 

ʊʝʨʤʠʥ çʵʥʝʨʛʠʷè ʙʳʣ ʚʚʝʜʝʥ ʚ 1807 ʛ. ʘʥʛʣʠʡʩʢʠʤ ʫʯʝʥʳʤ ʊ. ʖʥʛʦʤ. 

ɺ ʧʝʨʝʚʦʜʝ ʩ ʛʨʝʯʝʩʢʦʛʦ ʵʪʦ ʩʣʦʚʦ ʦʟʥʘʯʘʝʪ çʜʝʡʩʪʚʠʝ, ʜʝʷʪʝʣʴʥʦʩʪʴè. 

ʄʳ ʟʥʘʝʤ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ ʜʚʘ ʚʠʜʘ ʤʝʭʘʥʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ: 

ʢʠʥʝʪʠʯʝʩʢʘʷ ʠ ʧʦʪʝʥʮʠʘʣʴʥʘʷ. ʂʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʝʡ ʪʝʣʘ ʦʙʣʘʜʘʶʪ 

ʚʩʣʝʜʩʪʚʠʝ ʩʚʦʝʛʦ ʜʚʠʞʝʥʠʷ, ʧʦʪʝʥʮʠʘʣʴʥʦʡ ð ʚʩʣʝʜʩʪʚʠʝ ʩʚʦʝʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʜʨʫʛʠʤʠ ʪʝʣʘʤʠ ɺʥʫʪʨʝʥʥʷʷ ʵʥʝʨʛʠʷ ʪʝʣʘ ʟʘʚʠʩʠʪ ʦʪ 

ʩʨʝʜʥʝʡ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʝʛʦ ʤʦʣʝʢʫʣ, ʘ ʵʪʘ ʵʥʝʨʛʠʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʍʠʤʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʠʟʚʝʩʪʥʘ ʢʘʞʜʦʤʫ 

ʩʦʚʨʝʤʝʥʥʦʤʫ ʯʝʣʦʚʝʢʫ ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʷʭ ʚʘʞʥʦ ʟʥʘʪʴ ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ  

ʚʝʱʝʩʪʚ. ʊʘʢ ʥʘʟʳʚʘʶʪ ʩʫʤʤʘʨʥʫʶ ʵʥʝʨʛʠʶ ʘʪʦʤʦʚ ʚ ʤʦʣʝʢʫʣʝ ʠ ʤʦʣʝʢʫʣ 

ʚ ʮʝʣʦʤ. ʄʝʨʦʡ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʷʚʣʷʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ. 

ɿʥʘʥʠʝ ʪʝʧʣʦʚʳʭ ʵʬʬʝʢʪʦʚ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʠʤʝʝʪ ʙʦʣʴʰʦʝ 

ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʢʘʢ ʚ ʭʠʤʠʠ, ʪʘʢ ʠ ʚ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ 

(ʥʘʧʨʠʤʝʨ, ʬʠʟʠʢʝ ʠ ʤʝʜʠʮʠʥʝ). ʊʘʢ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʨʝʘʢʪʦʨʘ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ, ʩʢʦʣʴʢʦ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʜʦʣʞʥʦ 

ʟʘʪʨʘʯʠʚʘʪʴʩʷ ʠʣʠ ʙʫʜʝʪ ʚʳʜʝʣʷʪʴʩʷ ʚ ʭʦʜʝ ʨʝʘʢʮʠʠ ʟʘ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ. ɺ 

ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʧʨʠʪʦʢ ʵʥʝʨʛʠʠ ʜʣʷ 

ʧʦʜʜʝʨʞʘʥʠʷ ʨʝʘʢʮʠʠ, ʥʘʧʨʠʤʝʨ ʧʫʪʝʤ ʧʦʜʦʛʨʝʚʘ ʨʝʘʢʪʦʨʘ. ɺʦ ʚʪʦʨʦʤ 

ʩʣʫʯʘʝ, ʥʘʦʙʦʨʦʪ, ʥʝʦʙʭʦʜʠʤʦ ʵʬʬʝʢʪʠʚʥʦ ʦʪʚʦʜʠʪʴ ʠʟʣʠʰʝʢ ʪʝʧʣʦʪʳ, 

ʠʥʘʯʝ ʧʨʦʠʟʦʡʜʝʪ ʧʝʨʝʛʨʝʚ ʨʝʘʢʪʦʨʘ ʩʦ ʚʩʝʤʠ ʚʳʪʝʢʘʶʱʠʤʠ ʦʪʩʶʜʘ 

ʧʦʩʣʝʜʩʪʚʠʷʤʠ, ʚʧʣʦʪʴ ʜʦ ʚʟʨʳʚʘ. 

ʆʩʦʙʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʭʠʤʠʯʝʩʢʠʝ ʛʨʝʣʢʠ ʧʦʣʫʯʠʣʠ ʚ ʢʦʥʮʝ 1939 

ʛʦʜʘ, ʢʦʛʜʘ ʰʣʠ ʙʦʠ ʥʘ ʂʘʨʝʣʴʩʢʦʤ ʧʝʨʝʰʝʡʢʝ. ʋʩʠʣʠʷʤʠ ʥʝʩʢʦʣʴʢʠʭ 

ʠʥʩʪʠʪʫʪʦʚ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʪʘʢʘʷ ʛʨʝʣʢʘ ʠ ʚ ʦʯʝʥʴ ʢʦʨʦʪʢʠʡ ʩʨʦʢ 

ʚʳʚʝʜʝʥʘ ʚ ʤʘʩʩʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ [7] 

ʍʠʤʠʯʝʩʢʘʷ ʛʨʝʣʢʘ ʥʝ ʪʨʝʙʫʝʪ ʥʘʧʦʣʥʝʥʠʷ ʛʦʨʷʯʝʡ ʚʦʜʦʡ ʠʣʠ 

ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʠʩʪʦʯʥʠʢʫ ʧʠʪʘʥʠʷ.  

ɺ ɺʦʝʥʥʦ-ʤʝʜʠʮʠʥʩʢʦʤ ʤʫʟʝʝ ʛʦʨʦʜʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʚ ʜʝʢʘʙʨʝ 

1944 ʛʦʜʘ ʧʦʷʚʠʣʩʷ ʵʢʩʧʦʥʘʪ, ʧʨʠʚʝʟʝʥʥʳʡ ʩ ʂʘʨʝʣʴʩʢʦʛʦ ʬʨʦʥʪʘ.  ʕʪʘ 

ʤʘʣʝʥʴʢʘʷ ʚʝʱʠʮʘ ʩʧʘʩʣʘ ʞʠʟʥʴ ʤʥʦʛʠʤ ʥʘʰʠʤ ʚʦʠʥʘʤ ʚʦ ʚʨʝʤʷ ʉʦʚʝʪʩʢʦ-

ʬʠʥʣʷʥʜʩʢʦʡ ʠ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥ. ɺʦ ʚʩʝʭ ʭʠʤʠʯʝʩʢʠʭ ʟʘʚʦʜʘʭ 

ʠ ʣʘʙʦʨʘʪʦʨʠʷʭ ʩʪʨʘʥʳ ʧʨʦʠʟʚʦʜʠʣʩʷ ʚʳʧʫʩʢ ʭʠʤʠʯʝʩʢʠʭ ʛʨʝʣʦʢ. ɽʝ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʦʣʜʘʪʳ ʜʣʷ ʦʙʦʛʨʝʚʘ ʥʘ ʧʦʩʪʫ, ʩʘʥʠʪʘʨʳ ʠ ʥʦʩʠʣʴʱʠʢʠ, 

ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʟʘʱʠʪʫ ʦʪ ʭʦʣʦʜʘ ʨʘʥʝʥʳʤ, ʙʨʘʣʠ ʩ ʩʦʙʦʡ ʩʥʘʡʧʝʨʳ ʠ 

ʨʘʟʚʝʜʯʠʢʠ, ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʘʨʪʠʟʘʥʳ ʠ ʣʠʯʥʳʡ ʩʦʩʪʘʚ ʣʳʞʥʳʭ ʙʘʪʘʣʴʦʥʦʚ 

[8]. 

ʉʝʛʦʜʥʷ ʜʣʷ ʨʦʩʩʠʡʩʢʦʡ ʘʨʤʠʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʚʳʧʫʩʢʘʝʪ 

ʪʝʧʣʦʚʳʝ ʘʢʢʫʤʫʣʷʪʦʨʳ ʠ ʪʝʨʤʦʭʠʤʠʯʝʩʢʠʝ ʛʨʝʣʢʠ, ʨʘʟʣʠʯʥʳʝ ʧʦ 

ʛʘʙʘʨʠʪʘʤ ʠ ʤʘʩʩʝ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʠʩʣʘ ʮʠʢʣʦʚ ʟʘʨʷʜʘ ʠ ʨʘʟʨʷʜʘ). 
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ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ ʥʘʜ ʩʦʟʜʘʥʠʝʤ ʩʚʦʝʡ  ʭʠʤʠʯʝʩʢʦʡ ʛʨʝʣʢʠ ʤʥʦʶ 

ʧʨʦʚʝʜʝʥ ʧʦʠʩʢ  ʘʥʘʣʦʛʦʚ ʚ ʠʥʪʝʨʥʝʪʝ ï ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʩʦʛʨʝʚʘʶʱʠʝ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ï ʠ ʥʘʰʸʣ:         

- ʵʣʘʩʪʠʯʥʳʡ ʨʝʟʝʨʚʫʘʨ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʥʦʩʘ ʞʠʜʢʦʩʪʠ,  

- ʜʦʨʦʞʥʳʡ ʩʪʘʢʘʥ,   

- ʟʘʧʘʪʝʥʪʦʚʘʥʥʳʡ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʩʤʝʩʠ ʜʣʷ ʭʠʤʠʯʝʩʢʠʭ ʛʨʝʣʦʢ.  

ʀʟʫʯʠʚ ʦʧʳʪ ʩʦʟʜʘʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʛʨʝʣʦʢ [3], ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ 

ʩʜʝʣʘʪʴ ʧʦʜʦʙʥʫʶ ʛʨʝʣʢʫ. 

ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʚʦʝʡ ʛʨʝʣʢʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʦʩʪʫʧʥʳʝ 

ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʥʝ ʜʦʣʞʥʳ ʧʨʠʯʠʥʠʪʴ ʚʨʝʜ ʯʝʣʦʚʝʢʫ. ʊʨʠ ʯʘʡʥʳʝ 

ʣʦʞʢʠ ʤʝʜʥʦʛʦ ʢʫʧʦʨʦʩʘ ʭʦʨʦʰʦ ʩʤʝʰʘʪʴ ʩ ʜʚʫʤʷ ʯʘʡʥʳʤʠ ʣʦʞʢʘʤʠ 

ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ. ʈʘʩʪʝʨʝʪʴ ʩʤʝʩʴ ʣʦʞʢʦʡ. ʂ ʩʤʝʩʠ ʩʦʣʠ ʠ ʤʝʜʥʦʛʦ 

ʢʫʧʦʨʦʩʘ ʜʦʙʘʚʠʪʴ 5 ʩʪʦʣʦʚʳʭ ʣʦʞʝʢ ʜʨʝʚʝʩʥʳʭ ʦʧʠʣʦʢ. ʈʘʟʤʝʰʘʪʴ 

ʚʝʱʝʩʪʚʘ ʢʘʢ ʩʣʝʜʫʝʪ ʠ ʥʘʧʦʣʥʠʪʴ ʩʤʝʩʴʶ ʥʝʤʝʪʘʣʣʠʯʝʩʢʫʶ ʙʘʥʢʫ (0,3 ï 

0,5 ʣ) ʩ ʘʣʶʤʠʥʠʝʚʦʡ ʧʨʦʚʦʣʦʢʦʡ. ʇʨʦʚʦʣʦʢʫ ʥʫʞʥʦ ʩʦʛʥʫʪʴ, ʯʪʦʙʳ 

ʧʦʙʦʣʴʰʝ ʘʣʶʤʠʥʠʷ ʚʦʰʣʦ ʚ ʙʘʥʢʫ. ʇʦʪʦʤ ʥʘʜʦ ʥʘʣʠʪʴ ʚ ʛʨʝʣʢʫ ʯʝʪʚʝʨʪʴ 

ʩʪʘʢʘʥʘ ʚʦʜʳ, ʙʝʟ ʥʝʸ ʛʨʝʣʢʘ ʨʘʙʦʪʘʪʴ ʥʝ ʥʘʯʥʸʪ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʝʱʝʩʪʚ ʚʳʜʝʣʷʝʪʩʷ ʪʝʧʣʦʪʘ. ʆʯʝʥʴ ʩʢʦʨʦ ʪʝʤʧʝʨʘʪʫʨʘ 

ʜʦʩʪʠʛʥʝʪ ʧʨʠʤʝʨʥʦ 50 ʛʨʘʜʫʩʦʚ. ʀ ʝʱʸ ʯʘʩʘ 2 ʧʦʩʣʝ ʵʪʦʛʦ ʭʠʤʠʯʝʩʢʘʷ 

ʛʨʝʣʢʘ ʙʫʜʝʪ ʪʸʧʣʦʡ. ɺ ʟʘʢʨʳʪʦʡ ʝʤʢʦʩʪʠ ʪʝʧʣʦ ʩʦʭʨʘʥʷʝʪʩʷ ʦʢʦʣʦ 

ʧʦʣʫʪʦʨʘ ʯʘʩʦʚ. ʊʨʝʭ-ʯʝʪʳʨʝʭ ʪʘʢʠʭ ʛʨʝʣʦʢ ʚʧʦʣʥʝ ʭʚʘʪʠʪ ʥʘ ʢʦʨʦʪʢʠʡ 

ʟʠʤʥʠʡ ʜʝʥʴ. 

ʆʪʢʫʜʘ ʙʝʨʝʪʩʷ ʚ ʙʘʥʢʝ ʪʝʧʣʦ, ʠ ʢʘʢʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʢʘʞʜʳʡ ʠʟ 

ʢʦʤʧʦʥʝʥʪʦʚ? 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʜʥʦʛʦ ʢʫʧʦʨʦʩʘ ʩ ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʴʶ 

ʦʙʨʘʟʫʝʪʩʷ ʩʫʣʴʬʘʪ ʥʘʪʨʠʷ ʠ ʭʣʦʨʠʜ  ʤʝʜʠ:                  

CuSO4 + 2NaCl = Na2SO4 + CuCl2 

ɸʣʶʤʠʥʠʡ ʥʝ ʨʝʘʛʠʨʫʝʪ ʩ ʨʘʩʪʚʦʨʦʤ ʩʫʣʴʬʘʪʘ ʤʝʜʠ, ʧʦʩʢʦʣʴʢʫ ʝʛʦ 

ʧʦʚʝʨʭʥʦʩʪʴ ʟʘʱʠʱʝʥʘ ʧʨʦʯʥʦʡ ʦʢʩʠʜʥʦʡ ʧʣʝʥʢʦʡ. ʍʣoʨʠʜ - ʠʦʥʳ 

ʩʧʦʩoʙʩʪʚʫʶʪ ʨʘʟʨʫʰeʥʠʶ ʵʪʦʡ ʦʢʩʠʜʥʦʡ ʧʣʝʥʢʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʘʣʶʤʠʥʠʡ ʥʘʯʠʥʘʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʢʘʪʠʦʥʘʤʠ ʤʝʜʠ ʠ 

ʤoʣʝʢʫʣʘʤʠ ʚoʜʳ:  

2Al + 3CuCl2 = 2AlCl3 + 3Cu 

3Cu
2+

  + 2Al = 3Cu
0
 + 2Al

3+ 

2Al  + 6H2O = 2Al (OH)3 + 3H2
 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʢʮʠʠ  ʘʣʶʤʠʥʠʷ ʩ ʚʦʜʦʡ ʚʳʜʝʣʷʝʪʩʷ ʛʘʟ ʚoʜoʨoʜ. 

ʇʦʵʪʦʤʫ ʚ ʢʨʳʰʢʝ ʙʘʥʢʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʜʝʣʘʪʴ ʥʝʩʢʦʣʴʢʦ ʥʝʙʦʣʴʰʠʭ 

ʦʪʚʝʨʩʪʠʡ ʜʣʷ ʚʳʭʦʜʘ ʛʘʟʘ. 

ʆʧʠʣʢʠ,  ʥʝ ʧʨʠʥʠʤʘʷ ʥʠʢʘʢʦʛʦ ʫʯʘʩʪʠʷ ʚ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʷʭ, ʥʦ 

ʭʦʨʦʰʦ ʚʧʠʪʳʚʘʶʪ ʚ ʩʝʙʷ ʚʦʜʫ ʠ  ʟʘʤʝʜʣʷʶʪ ʪʝʯʝʥʠʝ ʨʝʘʢʮʠʡ, ʨʘʩʪʷʛʠʚʘʶʪ 

ʨʘʙʦʪʫ ʛʨʝʣʢʠ ʚʦ ʚʨʝʤʝʥʠ. ʂ ʪʦʤʫ ʞʝ ʜʨʝʚʝʩʠʥʘ ʦʙʣʘʜʘʝʪ ʜʦʩʪʘʪʦʯʥʦ 

ʥʠʟʢʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ: ʦʥʘ ʢʘʢ ʙʳ ʘʢʢʫʤʫʣʠʨʫʝʪ ʚʳʜʝʣʷʶʱʝʝʩʷ ʪʝʧʣʦ 

ʠ ʟʘʪʝʤ ʧʦʩʪʝʧʝʥʥʦ ʦʪʜʘʸʪ ʝʛʦ. 
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ɺ ʢʘʯʝʩʪʚʝ ʧʦʩʫʜʳ ʜʣʷ ʛʨʝʣʦʢ ʚʤʝʩʪʦ ʩʪʝʢʣʷʥʥʦʡ ʙʘʥʢʠ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ  ʧʣʦʩʢʠʝ ʬʣʘʢʦʥʳ ʠʟ-ʧʦʜ ʰʘʤʧʫʥʝʡ, ʢʦʪʦʨʳʝ ʣʝʛʢʦ ʚʭʦʜʷʪ ʚ 

ʣʶʙʦʡ ʢʘʨʤʘʥ.  

ʀʩʧʦʣʴʟʫʷ ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ, ʮʠʬʨʦʚʦʡ ʠʟʤʝʨʠʪʝʣʴʥʳʡ 

ʤʦʜʫʣʴ çʊʝʤʧʝʨʘʪʫʨʘè ʠ ʙʘʟʦʚʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʠʩʪʝʤʳ ç 

PROLogè   

ʦʧʨʝʜʝʣʠʣʠ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʛʨʝʚʘʥʠʷ ʜʘʥʥʦʡ ʩʤʝʩʠ. ʀʩʭʦʜʥʳʝ ʚʝʱʝʩʪʚʘ 

ʙʨʘʣʠʩʴ ʨʘʟʣʠʯʥʦʡ ʤʘʩʩʳ. ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 

 ʊʘʙʣʠʮʘ 

 

 

 

 

 

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʤʘʩʩʳ ʚʩʝʭ ʠʩʭʦʜʥʳʭ ʚʝʱʝʩʪʚ, ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʠ 

ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘʥʠʷ ʩʤʝʩʠ. 

 ʇʨʝʠʤʫʱʝʩʪʚʘ ʭʠʤʠʯʝʩʢʦʡ ʛʨʝʣʢʠ: 

- ʍʠʤʠʯʝʩʢʘʷ ʛʨʝʣʢʘ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʫʜʦʙʥʘ ʪʝʤ, ʯʪʦ ʥʝ ʪʨʝʙʫʝʪ 

ʥʘʧʦʣʥʝʥʠʷ ʛʦʨʷʯʝʡ ʚʦʜʦʡ ʠʣʠ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʠʩʪʦʯʥʠʢʫ ʧʠʪʘʥʠʷ. 

- ɹʝʟʦʧʘʩʥʘ. 

- ʉʦʟʜʘʸʪ ʪʝʧʣʦ ʚ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʩʠʪʫʘʮʠʷʭ: ʚ ʥʝʧʦʛʦʜʫ, ʚ ʥʦʯʥʦʝ 

ʚʨʝʤʷ. 

- ɺ ʧʦʭʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʛʨʝʣʢʘ ʩʦʙʠʨʘʝʪʩʷ ʣʝʛʢʦ. 

- ʅʝʦʙʭʦʜʠʤʳʝ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʚʩʝʛʜʘ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʨʫʢʦʡ: ʩʦʣʴ, 
ʙʫʪʳʣʢʘ ʠʟ ʧʦʜ ʣʠʤʦʥʘʜʘ,  ʘʣʶʤʠʥʠʝʚʘʷ ʣʦʞʢʘ, ʫ ʢʦʪʦʨʦʡ ʤʦʞʥʦ 

ʦʪʢʨʫʪʠʪʴ ʢʘʢʫʶ-ʪʦ ʝʝ ʯʘʩʪʴ. ʀʟ ʜʦʤʘ ʥʫʞʥʦ ʟʘʭʚʘʪʠʪʴ ʣʠʰʴ ʤʝʜʥʳʡ 

ʢʫʧʦʨʦʩ. ʆʯʝʥʴ ʫʜʦʙʥʘ ʜʣʷ ʦʪʦʛʨʝʚʘʥʠʷ ʦʢʦʯʝʥʝʚʰʠʭ ʧʘʣʴʮʝʚ ʨʫʢ ʥʘ 

ʨʳʙʘʣʢʝ, ʚ ʧʦʭʦʜʝ. 

ʀʪʘʢ, ʚ ʧʦʭʦʜʝ, ʚ ʣʝʩʫ, ʥʘ ʚʦʝʥʥʳʭ ʫʯʝʥʠʷʭ ʠ ʚʦ ʚʨʝʤʷ ʙʦʝʚʳʭ 

ʜʝʡʩʪʚʠʡ ʚ ʥʝʧʦʛʦʜʫ, ʦʙʷʟʘʪʝʣʴʥʦ ʧʦʪʨʝʙʫʝʪʩʷ ʛʨʝʣʢʘ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ 

ʠʟʛʦʪʦʚʠʪʴ ʩʚʦʠʤʠ ʨʫʢʘʤʠ. 
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 ̄ CuSO4 NaCl Al  ʦʧʠʣʢʠ t ʚʦʜʳ V ʚʦʜʳ t ʩʤʝʩʠ 

1 6,4 ʛ 4,7 ʛ 2 ʛ 2 ʛ 18
0
 50 ʤʣ 34

0 

2 16 ʛ 11,7 ʛ 5 ʛ 12 ʛ 18
0
 100 ʤʣ 48

0
 

3 24 ʛ 17,55 ʛ 8 ʛ 20 ʛ 18
0
 150 ʤʣ 76

0 
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ʀʉʉʃɽɼʆɺɸʅʀɽ ʀɿʅʆʉʆʉʊʆʁʂʆʉʊʀ ʂʆɾ ʆɹʈɸɹʆʊɸʅʅʓɽ 

ʍʀʄʀʏɽʉʂʀʄʀ ʇʆʂʈʓʊʀʗʄʀ   

 

ɼʞʠʝʤʙʝʪʦʚʘ ʀ.ʉ., ʜʦʢʪʦʨ PhD, ʊʘʨɻʋ ʠʤ. ʄ.ʍ. ɼʫʣʘʪʠ, ʛ. ʊʘʨʘʟ, 

ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

 

ɺ ʧʨʦʮʝʩʩʝ ʠʟʥʦʩʘ ʩʥʠʞʘʝʪʩʷ ʚʦʜʦʩʪʦʡʢʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʚʝʨʭʘ ʦʙʫʚʠ, 

ʪ.ʝ. ʝʛʦ ʛʠʜʨʦʬʦʙʥʦʩʪʴ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʨʦʮʝʩʩʘ ʛʠʜʨʦʬʦʙʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠʟʜʝʣʠʷ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʝʛʦ ʩʦʭʨʘʥʝʥʠʶ ʝʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ.  

ʅʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʩʪʨʫʢʪʫʨʝ ʚʳʩʦʢʦ-

ʤʦʣʝʢʫʣʷʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʤʝʭʘʥʠʟʤ ʚʣʘʛʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʦʣʠʤʝʨʘ 

ʪʨʘʢʪʫʝʪʩʷ ʨʘʟʣʠʯʥʳʤ ʦʙʨʘʟʦʤ: 1)  ʧʨʦʭʦʞʜʝʥʠʝʤ ʧʘʨʦʦʙʨʘʟʥʦʡ ʚʦʜʳ 

ʯʝʨʝʟ ʢʘʧʠʣʣʷʨʳ, ʧʦʷʚʠʚʰʠʝʩʷ ʚʩʣʝʜʩʪʚʠʝ ʜʝʬʝʢʪʦʚ ʚ ʤʘʪʝʨʠʘʣʝ;  2)   

ʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʜʠʬʬʫʟʠʝʡ, ʧʨʠ ʢʦʪʦʨʦʡ ʩʦʨʙʠʨʦʚʘʥʥʳʝ ʧʦʣʠʤʝʨʦʤ 

ʤʦʣʝʢʫʣʳ ʚʦʜʳ ʩʦʚʝʨʰʘʶʪ ʢʚʘʟʠʫʧʨʫʛʠʝ ʢʦʣʝʙʘʥʠʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʚ 

ʩʪʨʫʢʪʫʨʝ ʧʦʣʠʤʝʨʘ ʚʩʣʝʜʩʪʚʠʝ ʛʠʙʢʦʩʪʠ ʮʝʧʝʡ ʥʝ ʦʙʨʘʟʫʶʪʩʷ ʦʪʚʝʨʩʪʠʷ, 

ʢʫʜʘ ʧʨʦʥʠʢʘʶʪ ʤʦʣʝʢʫʣʳ ʚʦʜʳ; 3) ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʡ ʩʦʨʙʮʠʝʡ ʤʦʣʝʢʫʣ 

ʚʦʜʳ ʧʦʣʠʤʝʨʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʧʦʣʷʨʥʳʝ ʠ    ʛʠʜʨʦʬʠʣʴʥʳʝ  ʛʨʫʧʧʳ. 

ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʧʨʘʢʪʠʢʘ ʠ ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʥʝʩʝʥʠʝ 

ʧʦʢʨʳʪʠʡ ʥʘ ʢʦʞʫ ʫʭʫʜʰʘʝʪ ʝʝ ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ [1,2].  

ʂʘʢ ʧʦʢʘʟʘʣʠ ʥʘʙʣʶʜʝʥʠʷ, ʚ ʧʨʦʮʝʩʩʝ ʦʧʳʪʥʦʡ ʥʦʩʢʠ ʦʙʫʚʠ ʥʘ 

ʧʦʢʨʳʪʠʷʭ ʧʦʷʚʣʷʶʪʩʷ ʪʨʠ ʦʩʥʦʚʥʳʭ ʜʝʬʝʢʪʘ: ʦʩʳʧʘʥʠʝ (ʦʪʜʝʣʝʥʠʝ ʦʪ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʞʠ), ʨʘʩʪʨʝʩʢʠʚʘʥʠʝ, ʠʩʪʠʨʘʥʠʝ, ʢʦʪʦʨʳʝ ʟʘʚʠʩʷʪ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪ ʧʨʦʯʥʦʩʪʠ ʧʨʠʢʣʝʠʚʘʥʠʷ, ʫʩʪʘʣʦʩʪʥʦʡ ʧʨʦʯʥʦʩʪʠ ʠ 

ʩʪʦʡʢʦʩʪʠ ʢ ʪʨʝʥʠʶ. ʇʦʵʪʦʤʫ ʧʦʷʚʣʝʥʠʝ ʵʪʠʭ ʜʝʬʝʢʪʦʚ ʧʦʢʨʳʪʠʡ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʟʫʯʘʪʴ ʚ ʩʚʷʟʠ: ʦʩʳʧʘʥʠʝ ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʧʨʦʯʥʦʩʪʠ 

ʧʨʠʣʠʧʘʥʠʷ, ʨʘʩʪʨʝʩʢʠʚʘʥʠʝ ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʫʩʪʘʣʦʩʪʥʦʡ ʧʨʦʯʥʦʩʪʠ, ʘ 

ʠʩʪʠʨʘʥʠʝ ʩʦ ʟʥʘʯʝʥʠʝʤ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷ ʵʣʘʩʪʠʯʥʦʩʪʠ. ʉ ʧʦʚʳʰʝ-

ʥʠʝʤ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦ ʜʘʥʥʦʝ ʩʚʦʡʩʪʚʦ ʧʦʢʨʳʪʠʷ, 

ʜʦʣʞʝʥ ʫʤʝʥʴʰʘʪʴʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʜʝʬʝʢʪ ʚ ʧʨʦʮʝʩʩʝ ʥʦʩʢʠ ʦʙʫʚʠ.  
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ʇʨʠ ʠʟʫʯʝʥʠʠ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʧʦʢʨʳʪʠʡ ʚ ʢʘʯʝʩʪʚʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʨʦʯʥʦʩʪʠ ʠʭ ʧʨʠʣʠʧʘʥʠʷ ʢ ʢʦʞʝ ʥʘʤʠ ʙʳʣʘ ʧʨʠʥʷʪʘ ʩʠʣʘ, ʥʝʦʙʭʦʜʠʤʘʷ 

ʜʣʷ ʦʪʩʣʘʠʚʘʥʠʷ ʧʦʢʨʳʪʠʷ ʦʪ ʤʦʢʨʦʡ ʢʦʞʠ, ʠ ʝʛʦ ʩʪʦʡʢʦʩʪʴ ʢ ʪʨʝʥʠʶ ʥʘ 

ʤʦʢʨʦʡ ʢʦʞʝ; ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʜʝʬʝʢʪ ʦʩʳʧʘʥʠʷ ʧʨʦʷʚʣʷʝʪʩʷ 

ʦʩʦʙʝʥʥʦ ʩʠʣʴʥʦ ʧʨʠ ʧʨʦʤʦʢʘʥʠʠ ʢʦʞʠ, ʢʦʛʜʘ ʧʨʦʯʥʦʩʪʴ ʧʨʠʣʠʧʘʥʠʷ ʢ ʥʝʡ 

ʧʦʢʨʳʪʠʷ ʫʤʝʥʴʰʘʝʪʩʷ. 

ʆʧʳʪʥʳʝ ʥʦʩʢʠ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʩ ʮʝʣʴʶ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʧʣʝʥʦʯʥʳʭ ʧʦʢʨʳʪʠʡ ʥʘ ʢʦʞʝ - 

ʥʠʪʨʦʮʝʣʣʶʣʦʟʥʳʭ, ʘʢʨʠʣʦʚʳʭ ʠ ʵʤʫʣʴʩʠʦʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ 

ʧʦʣʠʤʝʪʠʣʘʢʨʠʣʘʪʘ. ɸʢʨʠʣʦʚʳʝ ʧʦʢʨʳʪʠʷ ʠʩʧʳʪʳʚʘʣʠʩʴ ʚ ʨʘʟʣʠʯʥʦʤ 

ʩʦʩʪʘʚʝ. ʅʘʙʣʶʜʝʥʠʝ ʟʘ ʧʦʚʝʜʝʥʠʝʤ ʧʦʢʨʳʪʠʡ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʧʨʠ ʦʩʤʦʪʨʝ 

ʦʙʫʚʠ ʯʝʨʝʟ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ ʩ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ 

ʦʮʝʥʢʦʡ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʧʦ ʜʝʬʝʢʪʘʤ: ʦʩʳʧʘʥʠʶ, ʨʘʩʪʨʝʩʢʠʚʘʥʠʶ ʠ 

ʠʩʪʠʨʘʥʠʶ (ʧʦʪʝʨʝ ʙʣʝʩʢʘ). ʇʦʩʣʝ ʢʘʞʜʦʛʦ ʦʩʤʦʪʨʘ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʫʧʘʨ ʦʙʫʚʠ ʩ ʪʝʤ ʠʣʠ ʠʥʳʤ ʠʟ ʫʢʘʟʘʥʥʳʭ ʜʝʬʝʢʪʦʚ ʠ 

ʦʧʨʝʜʝʣʷʣʠ ʧʨʦʮʝʥʪ ʜʝʬʝʢʪʥʳʭ ʧʦʣʫʧʘʨ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʠʭ ʦʙʱʝʤʫ 

ʢʦʣʠʯʝʩʪʚʫ. ʅʘ ʦʩʥʦʚʝ ʵʪʠʭ ʜʘʥʥʳʭ ʚʳʯʠʩʣʷʣʠ ʩʨʝʜʥʠʡ ʩʨʦʢ ʩʣʫʞʙʳ 

ʧʦʢʨʳʪʠʷ, ʧʦʣʫʯʘʷ ʧʦʢʘʟʘʪʝʣʠ, ʩʨʘʚʥʠʪʝʣʴʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʝʛʦ 

ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ. ʇʦʜ ʩʨʝʜʥʠʤ ʩʨʦʢʦʤ ʩʣʫʞʙʳ ʧʦʜʨʘʟʫʤʝʚʘʣʦʩʴ ʚʨʝʤʷ ʚ 

ʜʥʷʭ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʜʘʥʥʳʡ ʜʝʬʝʢʪ ʦʙʥʘʨʫʞʠʚʘʣʩʷ ʥʘ 50% ʠʩ-

ʧʳʪʫʝʤʦʡ ʦʙʫʚʠ [2-3]. 

ʆʩʥʦʚʘʥʠʝʤ      ʜʣʷ      ʧʦʜʩʯʝʪʘ     ʩʣʫʞʠʣʠ      ʨʘʙʦʪʳ,      ʫʩʪʘʥʦʚʠʚ-

ʰʝʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʨʦʢʦʚ ʩʣʫʞʙʳ 

ʤʘʪʝʨʠʘʣʦʚ ʚ ʜʝʪʘʣʷʭ ʦʙʫʚʠ; ʥʘ ʦʩʥʦʚʘʥʠʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠʤ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʨʘʩʪʘʥʠʝ ʚʦ ʚʨʝʤʷ 

ʥʦʩʢʠ ʢʦʣʠʯʝʩʪʚʘ ʠʟʜʝʣʠʡ ʩ ʜʝʬʝʢʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʟʘʢʦʥʫ ʩʫʤʤʘʨʥʦʡ 

ʢʨʠʚʦʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʊʘʢʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʜʣʷ ʠʟʥʦʩʘ 

ʨʘʟʣʠʯʥʳʭ ʜʝʪʘʣʝʡ ʦʙʫʚʠ.  

ʋʢʘʟʘʥʥʳʤ ʤʝʪʦʜʦʤ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʩʨʝʜʥʠʝ ʩʨʦʢʠ ʩʣʫʞʙʳ 

ʧʦʢʨʳʪʠʡ ʥʘ ʦʙʫʚʠ ʜʣʷ ʚʦʝʥʥʦʩʣʫʞʘʱʠʭ ʦʪʜʝʣʴʥʦ ʧʦ ʢʘʞʜʦʤʫ ʜʝʬʝʢʪʫ, 

ʫʩʪʘʥʦʚʣʝʥʥʦʤʫ ʚ ʧʨʦʮʝʩʩʝ ʦʧʳʪʥʦʡ ʥʦʩʢʠ, - ʦʩʳʧʘʥʠʶ, ʧʦʷʚʣʝʥʠʶ 

ʪʨʝʱʠʥ, ʠʩʪʠʨʘʥʠʶ. 

ʇʨʝʜʩʪʘʚʣʷʣʦ ʠʥʪʝʨʝʩ ʚʳʷʩʥʠʪʴ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ 

ʧʦʢʨʳʪʠʡ, ʧʨʠʤʝʥʷʶʱʠʭʩʷ ʜʣʷ ʦʪʜʝʣʢʠ ʢʦʞʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴʶ ʢʦʞ, ʥʘ ʢʦʪʦʨʳʝ ʠʭ ʥʘʥʦʩʷʪ.  

ʆʪʥʦʩʠʪʝʣʴʥʫʶ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʧʦʢʨʳʪʠʷ ʧʦ ʜʘʥʥʦʤʫ ʜʝʬʝʢʪʫ ʤʳ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠ ʦʪʥʦʰʝʥʠʝʤ ʩʨʝʜʥʝʛʦ ʩʨʦʢʘ ʩʣʫʞʙʳ ʧʦʢʨʳʪʠʷ ʢ ʩʨʝʜʥʝʤʫ 

ʩʨʦʢʫ ʩʣʫʞʙʳ ʢʦʞʠ ʚ ʧʨʦʮʝʥʪʘʭ [2-3]. 
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ʊʘʙʣʠʮʘ 1 

ɺʣʠʷʥʠʝ ʫʩʪʘʣʦʩʪʥʦʡ ʧʨʦʯʥʦʩʪʠ ʧʦʢʨʳʪʠʷ ʥʘ ʝʛʦ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʧʦ 

ʧʨʠʟʥʘʢʫ ʨʘʩʪʨʝʩʢʠʚʘʥʠʷ 
ʇʦʢʨʳʪʠʝ ʋʩʪʘʣʦʩʪʥʘʷ ʧʨʦʯʥʦʩʪʴ 

ʧʦʢʨʳʪʠʷ (ʯʠʩʣʦ 

ʠʟʛʠʙʦʚ) 

ʉʨʝʜʥʠʡ 

ʩʨʦʢ 

ʩʣʫʞʙʳ ʚ 

ʜʥʷʭ  

ʆʪʥʦʩʠʪʝʣʴʥʘʷ 

ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ 

ʚ % 

ʉʚʝʞʝʧʦ-

ʣʫʯʝʥʥʦʛʦ 

ʇʦʩʣʝ 

ʩʪʘʨʝʥʠʷ 

ɸʢʨʠʣʦʚʦʝ ʟʘʢʨʝʧʣʝʥʠʝ  9330 5400 215 81 

ʕʤʫʣʴʩʠʦʥʥʦʝ 

ʟʘʢʨʝʧʣʝʥʠʝ 

780 250 90 33,8 

 

ɺ ʪʘʙʣʠʮʝ 1 ʜʘʥʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʧʨʠʥʷʪʳʭ ʥʘʤʠ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ 

ʧʦʢʨʳʪʠʡ ʩ ʠʭ ʬʘʢʪʠʯʝʩʢʦʡ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴʶ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ 

ʜʝʬʝʢʪʫ. ʇʦʷʚʣʝʥʠʝ ʪʨʝʱʠʥ ʥʘ ʧʦʢʨʳʪʠʠ ʚ ʧʨʦʮʝʩʩʝ ʥʦʩʢʠ ʦʙʫʚʠ 

ʩʦʧʦʩʪʘʚʣʷʣʦʩʴ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʝʛʦ ʫʩʪʘʣʦʩʪʥʦʡ ʧʨʦʯʥʦʩʪʠ ʧʨʠ 

ʤʥʦʛʦʢʨʘʪʥʳʭ ʜʝʬʦʨʤʘʮʠʷʭ ʠʟʛʠʙʘ. 

ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1 ʟʘʤʝʪʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʧʨʠʥʷʪʳʤ 

ʧʦʢʘʟʘʪʝʣʝʤ ʫʩʪʘʣʦʩʪʥʦʡ ʧʨʦʯʥʦʩʪʠ ʠ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴʶ ʧʦʢʨʳʪʠʷ ʧʦ 

ʜʝʬʝʢʪʫ ʨʘʩʪʨʝʩʢʠʚʘʥʠʷ. ʅʘ ʧʦʢʨʳʪʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʤʩʷ ʤʝʥʴʰʠʤ 

ʧʦʢʘʟʘʪʝʣʝʤ ʫʩʪʘʣʦʩʪʥʦʡ ʧʨʦʯʥʦʩʪʠ, ʚ ʧʨʦʮʝʩʩʝ ʥʦʩʢʠ ʙʳʩʪʨʝʝ ʧʦʷʚʣʷʶʪʩʷ 

ʪʨʝʱʠʥʳ. ʊʦ ʞʝ ʧʦʜʪʚʝʨʞʜʘʝʪ ʠ ʧʨʘʢʪʠʢʘ ʥʦʩʢʠ ʣʘʢʦʚʦʡ ʦʙʫʚʠ: ʥʘ 

ʧʦʣʠʫʨʝʪʘʥʦʚʳʭ ʧʦʢʨʳʪʠʷʭ ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʫʩʪʘʣʦʩʪʥʦʡ ʧʨʦʯʥʦʩʪʠ n>10
5 

ʪʨʝʱʠʥʳ ʧʦʷʚʣʷʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʟʜʥʝʝ,  ʯʝʤ  ʥʘ   ʤʘʩʣʷʥʳʭ  

ʧʦʢʨʳʪʠʷʭ,  ʧʦʢʘʟʘʪʝʣʴ    ʫʩʪʘʣʦʩʪʥʦʡ   ʧʨʦʯʥʦʩʪʠ ʢʦʪʦʨʳʭ n>10
4
. 

ʀʟ ʪʘʙʣʠʮʳ ʪʘʢʞʝ ʩʣʝʜʫʝʪ, ʯʪʦ, ʧʨʠʤʝʥʷʷ ʨʘʟʣʠʯʥʫʶ ʪʝʭʥʦʣʦʛʠʶ 

ʦʪʜʝʣʢʠ ʢʦʞʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʧʣʝʥʢʦʦʙʨʘʟʫʶʱʝʛʦ 

ʚʝʝɦʩʪʚʘ (ʘʢʨʠʣʦʚʦʡ ʩʤʦʣʳ), ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʦʢʨʳʪʠʝ ʩ ʨʘʟʥʦʡ 

ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴʶ.     

ɿʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʧʨʦʯʥʦʩʪʠ ʧʨʠʣʠʧʘʥʠʷ ʧʦʢʨʳʪʠʷ ʢ ʤʦʢʨʦʡ ʢʦʞʝ 

ʚ ʧʨʝʜʝʣʘʭ 30-90 ʛʩ/ʩʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 28-35% ʝʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʧʦ ʧʨʠʟʥʘʢʫ ʦʩʳʧʘʥʠʷ; ʫʚʝʣʠʯʝʥʠʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʜʦ 

140-200 ʛʩ/ʩʤ ʧʨʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʪʨʝʥʠʶ ʥʘ ʤʦʢʨʦʡ ʢʦʞʝ ʜʦ 500-800 

ʦʙʦʨʦʪʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʜʦ 68%. ʕʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʧʨʠ ʟʥʘʯʝʥʠʠ ʧʦʢʘʟʘʪʝʣʷ ʘʜʛʝʟʠʠ ʩʚʳʰʝ 200 ʛʩ/ʩʤ 

ʤʦʞʥʦ ʜʦʩʪʠʛʥʫʪʴ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʧʦʢʨʳʪʠʷ ʧʦ ʧʨʠʟʥʘʢʫ ʦʩʳʧʘʥʠʷ, 

ʦʜʠʥʘʢʦʚʦʡ ʩ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴʶ ʢʦʞʠ.  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʠʟʣʦʞʝʥʥʦʛʦ ʚʳʰʝ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʨʫʥʪʦʚʢʠ  

ʧʨʦʧʠʪʳʚʘʶʱʠʤʠ   ʜʠʩʧʝʨʩʠʷʤʠ ʚ ʧʨʦʮʝʩʩʝ ʥʘʥʝʩʝʥʠʷ ʘʢʨʠʣʦʚʳʭ 

ʧʦʢʨʳʪʠʡ ʥʘ ʢʦʞʠ ʩ ʝʩʪʝʩʪʚʝʥʥʦʡ ʣʠʮʝʚʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ 

ʧʦʢʘʟʘʪʝʣʴ ʘʜʛʝʟʠʠ ʢ ʤʦʢʨʦʡ ʢʦʞʝ ʜʦ 600 ʛʩ/ʩʤ ʠ ʪʘʢʠʤ ʧʫʪʝʤ ʧʦʣʫʯʠʪʴ 

ʧʦʢʨʳʪʠʷ, ʚʧʦʣʥʝ ʠʟʥʦʩʦʩʪʦʡʢʠʝ ʧʦ ʧʨʠʟʥʘʢʫ ʦʩʳʧʘʥʠʷ [3-4]. 

ɺ ʪʘʙʣʠʮʝ 2 ʩʦʧʦʩʪʘʚʣʝʥʳ ʟʥʘʯʝʥʠʷ ʤʦʜʫʣʷ ʵʣʘʩʪʠʯʥʦʩʪʠ ʧʦʢʨʳʪʠʡ ʩ 

ʠʭ ʩʪʦʡʢʦʩʪʴʶ ʢ ʠʩʪʠʨʘʥʠʶ. 
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ʊʘʙʣʠʮʘ   2 

ɺʣʠʷʥʠʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷ ʵʣʘʩʪʠʯʥʦʩʪʠ ʧʦʢʨʳʪʠʷ ʥʘ ʝʛʦ 

ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʧʦ ʧʨʠʟʥʘʢʫ ʠʩʪʠʨʘʥʠʷ 
ʇʦʢʨʳʪʠʝ 

 

ʄʦʜʫʣʴ 

ʵʣʘʩʪʠʯʥʦʩ

ʪʠ 

ʧʦʢʨʳʪʠʷ ʚ 

ʛʩ/ʤʤ
2 

ʉʨʦʢ 

ʩʣʫʞʙʳ 

ʧʦʢʨʳʪʠʷ ʚ 

ʜʥʷʭ 

ʀʟʥʦʩʦʩʪʦʡʢʦʩʪʴ 

ʧʦʢʨʳʪʠʷ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʠʟʥʦ-

ʩʦʩʪʦʡʢʦʩʪʠ ʢʦʞʠ 

ɸʢʨʠʣʦʚʦʝ: 

 ʙʝʟ ʟʘʢʨʝʧʣʝʥʠʷ 

 ʥʠʪʨʦʮʝʣʣʶʣʦʟʥʳʤ ʣʘʢʦʤ 

      ʩ ʟʘʢʨʝʧʣʝʥʠʝʤ  

      ʥʠʪʨʦʮʝʣʣʶʣʦʟʥʳʤ ʣʘʢʦʤ 

 

400 

 

2000 

2000 

 

90 

 

157 

160 

 

33,8 

 

59,1 

60,2 

ʕʤʫʣʴʩʠʦʥʥʦʝ ʧʦʢʨʳʪʠʝ 487 120 45,1 

ɸʢʨʠʣʦʚʳʝ ʵʤʫʣʴʩʠʠ ʤʘʨʦʢ 1 ʠ 1-ʂ, 2000 167 62,9 

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 2 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʤʦʜʫʣʴ ʵʣʘʩʪʠʯʥʦʩʪʠ ʧʦʢʨʳʪʠʡ 

ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʧʦʢʘʟʘʪʝʣʝʤ ʠʭ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʧʦ ʧʨʠʟʥʘʢʫ ʠʩʪʠʨʘʥʠʷ. 

ʇʨʠʤʝʥʝʥʠʝ ʥʠʪʨʦʮʝʣʣʶʣʦʟʥʦʛʦ ʟʘʢʨʝʧʣʝʥʠʷ ʜʣʷ ʘʢʨʠʣʦʚʳʭ ʧʦʢʨʳʪʠʡ 

ʧʨʠʚʦʜʠʪ ʢ ʟʘʤʝʪʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʠʭ ʤʦʜʫʣʷ ʵʣʘʩʪʠʯʥʦʩʪʠ, ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ, ʩ ʯʝʤ ʧʦʚʳʰʘʝʪʩʷ ʠ ʩʪʦʡʢʦʩʪʴ ʠʭ ʢ ʠʩʪʠʨʘʥʠʶ. 

ʂʦʞʘʥʳʡ ʚʝʨʭ ʦʙʫʚʠ ʜʣʷ ʚʦʝʥʥʦʩʣʫʞʘʱʠʭ ʧʦ ʭʘʨʘʢʪʝʨʫ ʠ ʩʪʝʧʝʥʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʠʟʥʦʩʘ, ʘ ʪʘʢʞʝ ʧʦ ʩʨʦʢʘʤ ʩʣʫʞʙʳ ʟʥʘʯʠʪʝʣʴʥʦ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʠʟʥʦʩʘ ʚʝʨʭʘ ʢʦʞʘʥʦʡ ʦʙʳʯʥʦʡ ʦʙʫʚʠ. ʇʦʷʚʣʝʥʠʝ ʦʩʥʦʚʥʦʡ 

ʤʘʩʩʳ ʜʝʬʝʢʪʦʚ ʜʝʪʘʣʝʡ ʢʦʞʘʥʦʛʦ ʚʝʨʭʘ ʥʝ ʩʚʷʟʘʥʥʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ 

ʠʟʤʝʥʝʥʠʝʤ ʪʦʣʱʠʥʳ ʤʘʪʝʨʠʘʣʘ. 

ʍʘʨʘʢʪʝʨ, ʩʨʦʢʠ ʧʦʷʚʣʝʥʠʷ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʜʝʬʝʢʪʦʚ 

ʢʦʞʘʥʦʛʦ ʚʝʨʭʘ ʚ ʙʦʣʴʰʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʠʜʦʤ ʠ ʩʚʦʡʩʪʚʘʤʠ 

ʧʨʠʤʝʥʝʥʥʦʡ ʢʦʞʠ, ʢʦʥʩʪʨʫʢʮʠʝʡ ʦʙʫʚʠ, ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʜʝʪʘʣʝʡ ʠ 

ʫʩʣʦʚʠʷʤʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʯʝʤ ʙʦʣʴʰʝ ʢʦʞʘ ʥʘʤʦʢʘʝʪ, ʪʝʤ ʙʳʩʪʨʝʝ ʦʥʘ 

ʠʟʥʘʰʠʚʘʝʪʩʷ. ʆʧʳʪʥʳʝ ʥʦʩʢʠ ʦʙʫʚʠ ʠʟ ʚʦʜʦʩʪʦʡʢʦʡ ʢʦʞʠ ʭʨʦʤʦʚʦʛʦ 

ʜʫʙʣʝʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʝʨʝʚʦʜʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʩʝʭ 

ʢʦʞ ʥʘ ʝʜʠʥʳʡ ʤʝʪʦʜ ʭʨʦʤʦʚʦʛʦ ʜʫʙʣʝʥʠʷ ʩ ʰʠʨʦʢʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʠ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʞʠʨʦʚ ʜʣʷ ʞʠʨʦʚʘʥʠʷ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠʚʝʜʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʦʧʳʪʥʦʡ ʥʦʩʢʠ ʘʨʤʝʡʩʢʦʡ ʦʙʫʚʠ ʚ ʥʘʠʙʦʣʝʝ 

ʞʝʩʪʢʠʭ ʫʩʣʦʚʠʷʭ, ʪ. ʝ. ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʩʳʨʫʶ ʧʦʛʦʜʫ. ʆʯʝʚʠʜʥʦ, 

ʧʦʢʘʟʘʪʝʣʠ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʧʦʢʨʳʪʠʡ ʥʘ ʜʨʫʛʠʭ ʚʠʜʘʭ ʦʙʫʚʠ ʤʦʛʫʪ ʠʤʝʪʴ 

ʙʦʣʝʝ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ. 
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ʀʉʉʃɽɼʆɺɸʅʀɽ ʂʃɽʗʑɽʁ ʉʇʆʉʆɹʅʆʉʊʀ 

ʄʆʏɽɺʀʅʆʌʆʈʄɸʃɹɼɽɻʀɼʅʆʁ ʉʄʆʃʓ ʆʊ ʋʉʃʆɺʀʁ 

ʉʀʅʊɽɿɸ 

ʈʘʩʢʘʪʦʚʘ ɽ.ɸ., ʅʊɻʉʇʀ (ʬʠʣʠʘʣ) ʋʈɻʇʇʋ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ɽʅ ʠ 

ʌʄʆ, ʐʘʪʫʥʦʚʘ ʊ.ɸ., ʅʊɻʉʇʀ (ʬʠʣʠʘʣ) ʋʈɻʇʇʋ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ɽʅ ʠ 

ʌʄʆ, ʃʫʢʦʷʥʝʥʢʦ ʂ.ɺ., ʩʪʫʜʝʥʪʢʘ ʅʊɻʉʇʀ (ʬʠʣʠʘʣ) ʋʈɻʇʇʋ ʌɽʄʀ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʣʘʢʦʚ ʠ ʵʤʘʣʝʡ ʦʩʥʦʚʘʥʦ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʪʝʨʠʬʠʮʠʨʦʚʘʥʥʳʭ ʤʦʯʝʚʠʥʦ-ʬʦʨʤʘʣʴʜʝʛʠʜʥʳʭ ʩʤʦʣ  ʠ 

ʩʦʚʤʝʱʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʀʟ ʤʦʯʝʚʠʥʦ-ʬʦʨʤʘʣʴʜʝʛʠʜʥʳʭ ʩʤʦʣ (ʄʌʉ) 

ʧʨʦʠʟʚʦʜʷʪ ʧʨʝʩʩ-ʧʦʨʦʰʢʠ, ʩʣʦʠʩʪʳʝ ʤʘʪʝʨʠʘʣʳ, ʧʝʥʦʧʣʘʩʪ, ʢʣʝʠ. ʉʤʦʣʳ 

ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʪʢʘʥʝʡ, ʙʫʤʘʛʠ, ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʜʨʝʚʝʩʥʦʚʦʣʦʢʥʠʩʪʳʭ ʧʣʠʪ, ʚ ʢʘʯʝʩʪʚʝ ʩʚʷʟʫʶʱʝʛʦ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʬʦʨʤʦʚʦʯʥʳʭ ʩʤʝʩʝʡ ʧʨʠ ʣʠʪʴʝ ʤʝʪʘʣʣʘ ʠ ʪ. ʧ.  

ʄʌʉ - ʧʨʦʜʫʢʪʳ ʢʦʥʜʝʥʩʘʮʠʠ ʤʦʯʝʚʠʥʳ ʩ ʬʦʨʤʘʣʴʜʝʛʠʜʦʤ. 

ʀʪʦʛʦʚʘʷ ʩʭʝʤʘ ʧʨʝʚʨʘʱʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʘʢ: 

 
ʄʝʭʘʥʠʟʤ ʦʙʨʘʟʦʚʘʥʠʷ ʄʌʉ ʩʣʦʞʝʥ ʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʧʨʦʮʝʩʩ ʦʙʨʘʟʦʚʘʥʠʷ 

ʩʤʦʣʦʦʙʨʘʟʥʳʭ ʚʝʱʝʩʪʚ ʧʨʠ ʢʦʥʜʝʥʩʘʮʠʠ ʤʦʯʝʚʠʥʳ ʩ ʬʦʨʤʘʣʴʜʝʛʠʜʦʤ 

ʥʝʣʴʟʷ ʩʯʠʪʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʳʤ. ʅʘʠʙʦʣʝʝ ʧʨʠʟʥʘʥʥʦʡ ʷʚʣʷʝʪʩʷ 

ʪʝʦʨʠʷ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʘʷ ʤʝʭʘʥʠʟʤ ʩʤʦʣʦʦʙʨʘʟʦʚʘʥʠʷ, ʢʘʢ ʧʨʦʮʝʩʩ, ʚ 

ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʣʝʞʘʪ ʨʝʘʢʮʠʠ ʧʦʣʠʢʦʥʜʝʥʩʘʮʠʠ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʥʘ 

ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ  ʤʦʥʦ- ʠ 

ʜʠʤʝʪʠʣʦʣʤʦʯʝʚʠʥʳ. ɺ  ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʦʜʥʦʡ ʠʣʠ ʜʚʫʭ 

ʤʦʣʝʢʫʣ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʢ ʤʦʣʝʢʫʣʝ ʤʦʯʝʚʠʥʳ ʦʙʨʘʟʫʶʪʩʷ ʨʘʩʪʚʦʨʠʤʳʝ ʚ 

ʚʦʜʝ ʠ ʩʧʠʨʪʝ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʧʨʦʜʫʢʪʳ ʚ ʬʦʨʤʝ ʤʦʥʦ- ʠ 

ʜʠʤʝʪʠʣʦʣʤʦʯʝʚʠʥʳ.  
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ʄʝʪʠʣʦʣʴʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʤʦʯʝʚʠʥʳ ʣʝʛʢʦ ʨʝʘʛʠʨʫʶʪ ʤʝʞʜʫ ʩʦʙʦʡ, ʘ 

ʪʘʢʞʝ ʩ ʤʦʯʝʚʠʥʦʡ, ʦʙʨʘʟʫʷ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʧʦ ʩʦʩʪʘʚʫ ʩʤʦʣʦʦʙʨʘʟʥʳʝ 

ʚʝʱʝʩʪʚʘ. ɸʪʦʤʳ ʚʦʜʦʨʦʜʘ ʠʤʠʜʥʦʡ ʛʨʫʧʧʠʨʦʚʢʠ ʣʠʥʝʡʥʦʛʦ ʧʦʣʠʤʝʨʘ 

ʤʦʛʫʪ ʜʘʣʴʰʝ ʟʘʤʝʱʘʪʴʩʷ ʤʝʪʠʣʦʣʴʥʳʤʠ ʛʨʫʧʧʠʨʦʚʢʘʤʠ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 

ʠʟʙʳʪʢʘ ʬʦʨʤʘʣʴʜʝʛʠʜʘ. 

ʉʪʨʫʢʪʫʨʘ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʟʘʚʠʩʠʪ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʤʦʯʝʚʠʥʳ ʠ 

ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʚ ʠʩʭʦʜʥʦʡ ʩʤʝʩʠ. ʇʨʠ ʥʘʛʨʝʚʝ ʣʠʥʝʡʥʦʛʦ ʧʦʣʠʤʝʨʘ ʚ 

ʧʨʠʩʫʪʩʪʚʠʠ ʠʟʙʳʪʢʘ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʦʙʨʘʟʫʝʪʩʷ ʪʨʝʭʤʝʨʥʳʡ ʧʦʣʠʤʝʨ ʠ 

ʦʙʨʘʟʫʶʪʩʷ ʥʝʧʨʠʛʦʜʥʳʝ ʚ ʢʘʯʝʩʪʚʝ ʢʣʝʷʱʠʭ ʚʝʱʝʩʪʚ ʘʤʦʨʬʥʳʝ, 

ʪʨʫʜʥʦʨʘʩʪʚʦʨʠʤʳʝ ʠʣʠ ʩʦʚʩʝʤ ʥʝʨʘʩʪʚʦʨʠʤʳʝ ʧʨʦʜʫʢʪʳ. ʅʝʩʰʠʪʳʝ ʞʝ 

ʄʌʉ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳ ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ  ʢʣʝʝʚ.  

ʄʦʣʝʢʫʣʷʨʥʳʡ ʚʝʩ ʩʤʦʣʦʦʙʨʘʟʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʦʣʠʢʦʥʜʝʥʩʘʮʠʠ ʤʦʯʝʚʠʥʳ 

ʩ ʬʦʨʤʘʣʴʜʝʛʠʜʦʤ ʤʝʥʝʝ 1000. ʕʪʦ ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ ʩʯʠʪʘʪʴ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ 

ʧʦʣʠʢʦʥʜʝʥʩʘʮʠʠ ʜʣʠʥʥʳʝ ʣʠʥʝʡʥʳʝ ʤʦʣʝʢʫʣʳ ʥʝ ʦʙʨʘʟʫʶʪʩʷ. ʄʌʉ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʤʝʩʠ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʠ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʦʯʪʠ ʥʝ ʧʦʜʜʘʶʪʩʷ ʨʘʟʜʝʣʝʥʠʶ. ʅʝʢʦʪʦʨʳʝ ʪʠʧʳ 

ʩʤʦʣ ʦʙʣʘʜʘʶʪ ʩʚʦʡʩʪʚʘʤʠ ʩʦʣʴʚʘʪʠʨʦʚʘʥʥʳʭ ʨʘʩʪʚʦʨʦʚ ʨʘʟʣʠʯʥʦʡ 

ʚʷʟʢʦʩʪʠ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʠʭ ʤʦʣʝʢʫʣʘʭ 

ʩʠʣʴʥʦʧʦʣʷʨʥʳʭ ʛʨʫʧʧ (-ʉʅ2ʆʅ), ʥʘʣʠʯʠʝʤ ʢʦʪʦʨʳʭ ʦʙʲʷʩʥʷʝʪʩʷ ʪʘʢʞʝ 

ʚʳʩʦʢʘʷ ʘʜʛʝʟʠʷ ʢʣʝʝʚ ʥʘ ʦʩʥʦʚʝ ʄʌʉ ʢ ʜʨʝʚʝʩʠʥʝ.  

ʇʦʜ ʚʣʠʷʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʭ ʦʪʚʝʨʞʜʘʶʱʠʭ ʩʨʝʜʩʪʚ ʠ ʪʝʧʣʘ  ʄʌʉ 

ʧʝʨʝʭʦʜʷʪ ʚ ʥʝʧʣʘʚʢʦʝ ʠ ʥʝʨʘʩʪʚʦʨʠʤʦʝ ʩʦʩʪʦʷʥʠʝ. ʇʨʦʜʫʢʪʳ 

ʧʦʣʠʢʦʥʜʝʥʩʘʮʠʠ ʤʦʯʝʚʠʥʳ ʩ ʬʦʨʤʘʣʴʜʝʛʠʜʦʤ ʚ ʧʨʦʮʝʩʩʝ ʦʪʚʝʨʞʜʝʥʠʷ 

ʧʨʝʪʝʨʧʝʚʘʶʪ ʪʨʠ ʩʪʘʜʠʠ ʧʨʝʚʨʘʱʝʥʠʷ- ʥʘʯʘʣʴʥʫʶ ɸ, ʧʨʦʤʝʞʫʪʦʯʥʫʶ ɺ ʠ 

ʢʦʥʝʯʥʫʶ ʉ. ʉʦʝʜʠʥʝʥʠʷ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʨʦʜʫʢʪʳ 

ʨʘʟʣʠʯʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʘʩʪʚʦʨʠʤʳʝ ʚ ʚʦʜʝ. ʇʨʠ 

ʜʘʣʴʥʝʡʰʝʤ ʥʘʛʨʝʚʘʥʠʠ ʠʣʠ ʫʜʣʠʥʝʥʠʠ ʧʝʨʠʦʜʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʦʪʚʝʨʜʠʪʝʣʷʤʠ ʙʝʟ ʥʘʛʨʝʚʘ, ʪ. ʝ. ʥʘ ʚʪʦʨʦʡ ʩʪʘʜʠʠ ʦʪʚʝʨʞʜʝʥʠʷ (ɺ), 

ʤʦʯʝʚʠʥʥʳʝ ʩʤʦʣʳ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʞʝʣʘʪʠʥʦʦʙʨʘʟʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʧʣʦʭʦ 

ʨʘʩʪʚʦʨʠʤʳʝ, ʚ ʚʦʜʝ ʠ ʤʘʣʦ ʨʘʟʤʷʛʯʘʶʱʠʝʩʷ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ. ɺ ʢʦʥʝʯʥʦʡ 

ʩʪʘʜʠʠ (ʉ) ʩʤʦʣʳ ʧʝʨʝʭʦʜʷʪ ʚ ʦʪʚʝʨʞʜʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʪʝʨʷʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʧʣʘʚʠʪʴʩʷ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʠ ʨʘʩʪʚʦʨʷʪʴʩʷ ʚ ʚʦʜʝ ʠ ʚ ʜʨʫʛʠʭ ʨʘʩʪʚʦʨʠʪʝʣʷʭ. 

ʇʝʨʝʭʦʜ ʄʌʉ ʠʟ ʥʘʯʘʣʴʥʦʛʦ ʚ ʦʪʚʝʨʞʜʝʥʥʦʝ, ʥʝʦʙʨʘʪʠʤʦʝ ʩʦʩʪʦʷʥʠʝ, 

ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʦʪʝʢʘʥʠʷ ʤʝʞʜʫ ʮʝʧʷʤʠ ʤʦʣʝʢʫʣ ʭʠʤʠʯʝʩʢʠʭ 

ʨʝʘʢʮʠʡ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʦʧʝʨʝʯʥʳʭ ʩʚʷʟʝʡ. 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʧʦʧʝʨʝʯʥʳʭ ʩʚʷʟʝʡ ʧʨʦʠʩʭʦʜʠʪ ʢʘʢ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 

ʪʦʣʴʢʦ ʦʜʥʠʭ ʤʝʪʠʣʦʣʴʥʳʭ ʛʨʫʧʧ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʮʝʧʷʭ ʤʦʣʝʢʫʣ, ʪʘʢ ʠ 

ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʤʝʪʠʣʦʣʴʥʳʭ ʠ ʘʤʠʜʥʳʭ ʛʨʫʧʧ. 

ʅʘʧʨʘʚʣʝʥʠʝ ʨʝʘʢʮʠʠ ʧʦʣʠʢʦʥʜʝʥʩʘʮʠʠ ʠ ʩʚʦʡʩʪʚʘ ʦʙʨʘʟʫʶʱʠʭʩʷ 

ʧʨʦʜʫʢʪʦʚ ʟʘʚʠʩʷʪ ʦʪ ʫʩʣʦʚʠʡ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʘ ʠ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʦʪ 
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ʩʦʦʪʥʦʰʝʥʠʷ ʠʩʭʦʜʥʳʭ ʚʝʱʝʩʪʚ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʦʜʦʨʦʜʥʳʭ ʠʦʥʦʚ (ʨʅ), 

ʪʝʤʧʝʨʘʪʫʨʳ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʢʦʥʜʝʥʩʘʮʠʠ ʠ ʫʩʣʦʚʠʡ ʧʦʩʣʝʜʫʶʱʝʡ 

ʦʙʨʘʙʦʪʢʠ ʧʨʦʜʫʢʪʦʚ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʢʦʥʜʝʥʩʘʮʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʤʦʯʝʚʠʥʳ ʩ ʬʦʨʤʘʣʴʜʝʛʠʜʦʤ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʘʤʦʨʬʥʳʝ, 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʠ ʩʤʦʣʦʦʙʨʘʟʥʳʝ ʩʦʝʜʠʥʝʥʠʷ. 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʘ ʠʩʩʣʝʜʦʚʘʥʘ ʢʣʝʷʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʤʦʯʝʚʠʥʦ-ʬʦʨʤʘʣʴʜʝʛʠʜʥʦʡ ʩʤʦʣʳ, ʩʠʥʪʝʟʠʨʦʚʥʥʦʡ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʫʩʣʦʚʠʷʭ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʣʝʷʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʤʦʣʳ ʟʘʢʣʶʯʘʣʦʩʴ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʫʩʠʣʠʷ ʧʨʠ  ʧʦʤʦʱʠ ʜʠʥʘʤʦʤʝʪʨʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ 

ʨʘʟʲʝʜʠʥʝʥʠʷ ʩʢʣʝʝʥʥʳʭ ʤʦʯʝʚʠʥʦ-ʬʦʨʤʘʣʴʜʝʛʠʜʥʦʡ ʩʤʦʣʦʡ 

ʧʦʚʝʨʭʥʦʩʪʝʡ  ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʦʪʚʝʨʜʠʪʝʣʝʡ. ʉʠʥʪʝʟ ʄʌʉ  

ʧʨʦʚʦʜʠʣʠ ʚ    ʩʨʝʜʘʭ ʩ ʨʘʟʣʠʯʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʨʅ ʠ  ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʨʝʘʛʝʥʪʦʚ. 

ɺ ʢʨʫʛʣʦʜʦʥʥʦʡ ʢʦʣʙʝ ʩ ʦʙʨʘʪʥʳʤ ʭʦʣʦʜʠʣʴʥʠʢʦʤ ʥʘʛʨʝʚʘʣʠ ʜʦ 

ʢʠʧʝʥʠʷ ʩʤʝʩʴ ʤʦʯʝʚʠʥʳ, ʬʦʨʤʘʣʠʥʘ ʨʘʟʣʠʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ. 

ʅʘʛʨʝʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʧʨʠʤʝʨʥʦ 15 ʤʠʥʫʪ ʜʦ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʦʚʳʰʝʥʠʷ 

ʚʷʟʢʦʩʪʠ ʨʘʩʪʚʦʨʘ. ʈʘʟʙʘʚʣʷʣʠ ʧʦʣʫʯʝʥʥʫʶ ʤʘʩʩʫ ʤʘʣʳʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʚʦʜʳ ʠ ʛʫʩʪʦ ʩʤʘʟʳʚʘʣʠ ʝʡ ʦʜʥʫ ʩʪʦʨʦʥʫ ʜʝʨʝʚʷʥʥʦʡ ʜʦʱʝʯʢʠ. ɼʨʫʛʫʶ 

ʜʦʱʝʯʢʫ ʟʘʨʘʥʝʝ ʧʨʦʧʠʪʳʚʘʣʠ ʦʪʚʝʨʜʠʪʝʣʝʤ (ʩʦʣʷʥʦʡ, ʤʫʨʘʚʴʠʥʦʡ 

ʢʠʩʣʦʪʘʤʠ). ʆʙʨʘʟʮʳ ʧʣʦʪʥʦ ʧʨʠʞʠʤʘʣʠ ʜʨʫʛ ʢ ʜʨʫʛʫ ʠ ʧʦʤʝʱʘʣʠ ʥʘ 30 

ʤʠʥʫʪ ʚ ʩʫʰʠʣʴʥʳʡ ʰʢʘʬ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 80-100ęʉ. ʇʦʩʣʝ ʩʢʣʝʠʚʘʥʠʷ, ʩ 

ʧʦʤʦʱʴʶ ʜʠʥʘʤʦʤʝʪʨʘ, ʦʧʨʝʜʝʣʷʣʠ ʫʩʠʣʠʝ, ʢʦʪʦʨʦʝ ʧʦʪʨʝʙʫʝʪʩʷ ʜʣʷ 

ʨʘʟʲʝʜʠʥʝʥʠʷ ʜʦʱʝʯʝʢ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.  

. 

ʊʘʙʣʠʮʘ 1 

ʂʣʝʷʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʄʌʉ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʩʠʥʪʝʟʘ 

 ̄ ʂʦʥʮʝʥʪʨʘʮʠʷ 

ʬʦʨʤʘʣʠʥʘ 

ʉʨʝʜʘ ʆʪʚʝʨʜʠʪʝʣʴ ʋʩʠʣʠʝ, H 

1 30 ʑʝʣʦʯʥʘʷ ʉʦʣʷʥʘʷ ʢʠʩʣʦʪʘ 102,9   

 

ʄʫʨʘʚʴʠʥʘʷ ʢʠʩʣʦʪʘ 24,5 

2 35 ʑʝʣʦʯʥʘʷ ʉʦʣʷʥʘʷ ʢʠʩʣʦʪʘ 112,7 

ʄʫʨʘʚʴʠʥʘʷ ʢʠʩʣʦʪʘ 49 

3 30 ʂʠʩʣʘʷ ʉʦʣʷʥʘʷ ʢʠʩʣʦʪʘ 107,8 

 

ʄʫʨʘʚʴʠʥʘʷ 

ʢʠʩʣʦʪʘ 

52,9 

4 35 ʂʠʩʣʘʷ ʉʦʣʷʥʘʷ ʢʠʩʣʦʪʘ 122,5  

ʄʫʨʘʚʴʠʥʘʷ ʢʠʩʣʦʪʘ 24,5 

     

ʄʦʣʷʨʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʤʦʯʝʚʠʥʳ ʠ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʜʣʷ ʢʣʝʷʱʠʭ 

ʩʤʦʣ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʥʘʭʦʜʷʪʩʷ 
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ʚ ʧʨʝʜʝʣʘʭ ʦʪ 1:1,5 ʜʦ 1:2. ɺ ʥʘʰʝʡ ʨʘʙʦʪʝ ʧʨʠ ʩʠʥʪʝʟʝ ʙʳʣʠ ʩʦʙʣʶʜʝʥʳ 

ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʙʳʣʠ ʩʜʝʣʘʥʳ 

ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʂʣʝʷʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʤʦʯʝʚʠʥʦ-ʬʦʨʤʘʣʴʜʝʛʠʜʥʦʡ ʩʤʦʣʳ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʬʦʨʤʘʣʠʥʘ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 30% (ʤʘʩʩ.) ʦʢʘʟʘʣʦʩʴ ʥʠʞʝ, 

ʯʝʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 35%-ʦʛʦ ʬʦʨʤʘʣʠʥʘ. ʏʪʦ, ʚʦʟʤʦʞʥʦ, ʦʙʲʷʩʥʷʝʪʩʷ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʚʝʱʝʩʪʚ, ʥʝ ʦʙʣʘʜʘʶʱʠʤʠ ʢʣʝʷʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʌʦʨʤʘʣʠʥ 

ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʙʦʣʴʰʝ, ʯʝʤ 35% ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠ, ʪʘʢ ʢʘʢ ʧʨʠ ʠʟʙʳʪʢʝ 

ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʙʦʣʴʰʝʝ ʝʛʦ ʢʦʣʠʯʝʩʪʚʦ ʚʩʪʫʧʘʝʪ ʚ ʨʝʘʢʮʠʶ ʩ ʤʦʯʝʚʠʥʦʡ, 

ʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʚ ʛʦʪʦʚʦʤ 

ʧʨʦʜʫʢʪʝ, ʯʪʦ ʫʭʫʜʰʘʝʪ ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʤʦʣʳ. 

2. ʂʣʝʷʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʤʦʣʳ, ʧʦʣʫʯʝʥʥʦʡ ʚ ʢʠʩʣʦʡ ʩʨʝʜʝ, ʦʢʘʟʘʣʘʩʴ 

ʚʳʰʝ, ʯʝʤ ʩʤʦʣʳ, ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʚ ʱʝʣʦʯʥʦʡ ʩʨʝʜʝ. ʏʪʦ ʦʙʲʷʩʥʷʝʪʩʷ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʤʝʩʠ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʠ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ, ʦʧʨʝʜʝʣʷʶʱʝʡ ʢʣʝʷʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʩʤʦʣʳ.  

ʇʨʠ ʧʦʣʫʯʝʥʠʠ ʄʌʉ ʚʘʞʥʫʶ ʨʦʣʴ ʠʤʝʝʪ ʨʅ ʨʝʘʢʮʠʦʥʥʦʡ ʩʨʝʜʳ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ ʨʅ ʤʝʥʷʶʪʩʷ ʩʢʦʨʦʩʪʴ ʠ ʛʣʫʙʠʥʘ ʧʨʦʮʝʩʩʘ 

ʧʦʣʠʢʦʥʜʝʥʩʘʮʠʠ, ʘ ʪʘʢʞʝ ʩʚʦʡʩʪʚʘ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. 

3. ʂʣʝʷʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʤʦʣʳ, ʧʦʣʫʯʝʥʥʦʡ ʧʨʠ ʨʅ<7, ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʦʪʚʝʨʜʠʪʝʣʷ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ, ʦʢʘʟʘʣʘʩʴ ʚʳʰʝ, 

ʯʝʤ ʩʤʦʣʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʦʪʚʝʨʜʠʪʝʣʷ ʤʫʨʘʚʴʠʥʦʡ ʢʠʩʣʦʪʳ, 

ʥʦ ʥʘ ʥʝʙʦʣʴʰʫʶ ʚʝʣʠʯʠʥʫ. ʇʨʠ ʦʪʚʝʨʞʜʝʥʠʠ ʧʦʣʠʤʝʨʘ, ʷʚʣʷʶʱʝʛʦʩʷ 

ʥʝʦʙʨʘʪʠʤʳʤ ʧʨʦʮʝʩʩʦʤ, ʧʨʦʠʩʭʦʜʠʪ ʩʰʠʚʘʥʠʝ ʤʘʢʨʦʤʦʣʝʢʫʣ ʟʘ ʩʯʝʪ  

ʨʝʘʢʮʠʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ.  
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ʂ ʋʊʀʃʀɿɸʎʀʀ ʉʆʃʀ ʍʃʆʈʀʉʊʆɻʆ ʅɸʊʈʀʗ ʀɿ ʆʊʍʆɼʗʑʀʍ 

ɺʆɼ  ʎɽʍɸ ʇʆ ʂʆʅʉɽʈɺʀʈʆɺɸʅʀʖ ʂʆɿʃʀʅʓ 

 

ʄʘʨʘʣʙʘʡ ʄ.ʉ.,  ʩʪʫʜʝʥʪ  ʊʘʨɻʋ ʠʤ. ʄ.ʍ.ɼʫʣʘʪʠ,  ʆʨʘʟ ɻ.ʊ., 

ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʊʘʨɻʋ ʠʤ. ʄ.ʍ.ɼʫʣʘʪʠ, ʊʫʨʘʣʠʥʘ ʄ.ʊ., ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʊʘʨɻʋ ʠʤ. ʄ.ʍ.ɼʫʣʘʪʠ,   ʛ.ʊʘʨʘʟ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

 

ʇʨʦʙʣʝʤʘ ʵʢʦʣʦʛʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʝʝʪ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ. ʄʳ ʷʚʣʷʝʤʩʷ ʩʚʠʜʝʪʝʣʷʤʠ ʩʘʤʦʛʦ ʙʦʣʴʰʦʛʦ ʚ ʠʩʪʦʨʠʠ 

ʯʝʣʦʚʝʯʝʩʪʚʘ ʧʦʪʨʝʙʣʝʥʠʷ ʥʘʪʫʨʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʫʚʝʣʠʯʝʥʠʷ ʙʳʪʦʚʳʭ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʪʭʦʜʦʚ. ʇʦʵʪʦʤʫ ʚʳʨʘʙʦʪʢʘ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦ ʨʝʰʝʥʠʶ 

ʢɻʦʣʦʛʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʦʚ 

ʙʝʟʦʧʘʩʥʳʭ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʪ.ʝ. ʦʥʠ ʜʦʣʞʥʳ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʧʨʠ 

ʵʢʦʥʦʤʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʳʨʴʷ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʝʜʢʠʭ ʥʝʚʦʩʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʨʝʩʫʨʩʦʚ ʠ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʧʦʪʨʝʙʣʝʥʠʠ 

ʚʦʜʳ ʠ ʵʥʝʨʛʠʠ [1-5]. 

ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʦʜʫʢʪʦʚ ʩ ʪʘʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʧʨʠ ʚʦʟʤʦʞʥʦ ʥʠʟʢʦʡ ʠʭ 

ʩʪʦʠʤʦʩʪʠ ʠ ʤʠʥʠʤʘʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʦʪʭʦʜʦʚ ʦʙʝʩʧʝʯʠʣʠ ʙʳ ʟʘʤʢʥʫʪʳʡ,  

ʙʝʟʦʧʘʩʥʳʡ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʤʘʪʝʨʠʘʣʴʥʳʡ ʮʠʢʣ. 

 ʂʦʞʝʚʝʥʥʘʷ ʦʪʨʘʩʣʴ ʣʝʛʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʦ ʩʚʦʝʡ ʩʫʪʠ 

ʦʪʥʦʩʠʪʩʷ ʢ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʪ.ʢ. ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʦʞ ʚʩʝ 

ʧʨʦʮʝʩʩʳ ʠ ʦʧʝʨʘʮʠʠ ʩʚʷʟʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʭʠʤʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʦʥʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ  [6-10]. 

ɺ ʧʨʦʮʝʩʩʝ ʧʝʨʝʨʘʙʦʪʢʠ ʰʢʫʨ ʧʨʦʠʩʭʦʜʠʪ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ, ʟʝʤʣʠ 

ʠ ʚ ʦʩʥʦʚʥʦʤ ʚʦʜʳ. ʅʘ ʧʝʨʝʨʘʙʦʪʢʫ 1 ʢʛ ʰʢʫʨ ʪʨʝʙʫʝʪʩʷ ʜʦ 120 ʣʠʪʨʦʚ 

ʚʦʜʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʪʦʯʥʳʭ ʚʦʜ. 

ʇʨʦʙʣʝʤʳ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʨʝʰʘʶʪʩʷ ʧʦ 2 ʚʘʨʠʘʥʪʘʤ: 1 ʚʘʨʠʘʥʪ ï 

ʩʪʦʯʥʳʝ ʚʦʜʳ ʧʦʜʚʝʨʛʘʶʪʩʷ ʦʯʠʩʪʢʝ ʥʘ ʟʘʚʦʜʝ ʧʨʠ ʥʘʣʠʯʠʠ ʫʩʨʝʜʥʝʥʥʳʭ 

ʝʤʢʦʩʪʝʡ, ʛʜʝ ʩʦʙʠʨʘʶʪʩʷ ʩʪʦʢʠ. 2 ʚʘʨʠʘʥʪ ï ʩʪʦʯʥʳʝ ʚʦʜʳ ʩʧʫʩʢʘʶʪʩʷ ʚ 

ʨʝʢʠ ʠʣʠ ʚ ʟʝʤʣʶ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʣʦʱʘʜʴ ʧʦʣʝʡ ʬʠʣʴʪʨʘʮʠʠ ʧʦ ʩʚʦʝʡ 

ʧʣʦʱʘʜʠ ʧʨʝʚʳʰʘʝʪ ʧʣʦʱʘʜʴ ʢʦʞʝʚʝʥʥʳʭ ʟʘʚʦʜʦʚ. 

ʂʦʥʩʝʨʚʠʨʦʚʘʥʠʝ ʢʦʞʝʚʝʥʥʦʛʦ ʩʳʨʴʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʝʨʚʳʭ 

ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʚʳʜʝʣʢʝ ʢʦʞʠ. ʆʩʥʦʚʥʳʤ ʢʦʥʩʝʨʚʠʨʫʶʱʠʤ ʤʘʪʝʨʠʘʣʦʤ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʧʦʩʦʙʦʚ ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʭʣʦʨʠʜ ʥʘʪʨʠʷ. ʆʜʥʘʢʦ 

ʜʘʥʥʳʡ ʧʨʦʜʫʢʪ ʠʤʝʝʪ ʤʥʦʛʦ ʥʝʜʦʩʪʘʪʢʦʚ: ʨʘʩʪʚʦʨʳ ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ 

ʚʳʟʳʚʘʶʪ ʢʦʨʨʦʟʠʶ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʯʠʩʪʢʘ ʩʪʦʯʥʳʭ ʚʦʜ ʦʪ ʩʦʣʠ ʚʝʩʴʤʘ 

ʟʘʪʨʫʜʥʠʪʝʣʴʥʘ ʠ ʥʘ ʧʨʘʢʪʠʢʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʠʤʝʥʷʣʩʷ, ʩʙʨʦʩ ʩʪʦʯʥʳʭ 

ʚʦʜ ʥʘ ʧʦʣʷ ʬʠʣʴʪʨʘʮʠʠ ʧʨʠʚʦʜʠʪ ʢ ʚʳʚʝʜʝʥʠʶ ʵʪʠʭ ʧʣʦʱʘʜʝʡ ʠʟ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʙʦʨʦʪʘ ʠʟ-ʟʘ ʟʘʩʦʣʝʥʠʷ ʠ ʢ ʟʘʛʨʷʟʥʝʥʠʶ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ. 

ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʙʝʟʚʨʝʞʠʚʘʥʠʶ ʩʪʦʯʥʳʭ ʚʦʜ ʮʝʭʘ ʧʦ 

ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʶ ʢʦʞʝʚʝʥʥʦʛʦ ʩʳʨʴʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʫʩʪʘʥʦʚʢʝ, 
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ʩʦʩʪʦʷʱʝʡ ʠʟ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʣʠʪʳ, ʝʤʢʦʩʪʠ ʩ ʨʘʩʪʚʦʨʦʤ, ʧʘʨʦʦʪʚʦʜʷʱʝʡ 

ʪʨʫʙʢʠ, ʦʙʨʘʪʥʦʛʦ ʭʦʣʦʜʠʣʴʥʠʢʘ ʠ ʩʙʦʨʥʠʢʘ ʢʦʥʜʝʥʩʘʪʘ (ʯʠʩʪʦʡ ʚʦʜʳ). 

ʇʣʠʪʫ ʚʢʣʶʯʠʣʠ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʩʝʪʴ. ʇʨʦʮʝʩʩ ʧʘʨʦʦʙʨʘʟʦʚʘʥʠʷ ʥʘʯʘʣʩʷ 

ʩ ʤʦʤʝʥʪʘ ʢʠʧʝʥʠʷ ʨʘʩʪʚʦʨʘ; ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʘʨ ʦʪʚʦʜʠʣʩʷ ʠʟ ʚʩʝʛʦ 

ʦʙʲʝʤʘ ʨʘʩʪʚʦʨʘ ʚ ʦʙʨʘʪʥʳʡ ʭʦʣʦʜʠʣʴʥʠʢ, ʚ ʪʨʫʙʢʠ ʢʦʪʦʨʦʛʦ ʧʦʜʘʚʘʣʘʩʴ 

ʭʦʣʦʜʥʘʷ ʚʦʜʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʝʧʣʦʦʙʤʝʥʘ ʧʘʨ ʧʨʝʚʨʘʪʠʣʩ ̫ʚ ʞʠʜʢʦʩʪʴ [11-

14]; ʞʠʜʢʦʩʪʴ ʩʦʙʠʨʘʣʘʩʴ ʚ ʧʨʠʝʤʥʠʢʝ ʚʦʜʳ. ʊʚʝʨʜʳʡ ʦʩʪʘʪʦʢ (ʥʘʢʠʧʴ) 

ʦʙʨʘʟʦʚʘʣʩʷ ʥʘ ʜʥʝ ʠ ʩʪʝʥʢʘʭ ʢʦʣʙʳ. 

ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʪʦʯʥʳʝ ʚʦʜʳ ʮʝʭʘ ʧʦ 

ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʶ ʢʦʞʝʚʝʥʥʦʛʦ ʩʳʨʴʷ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ ʦʯʠʱʝʥʳ ʦʪ 

ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ ʤʝʪʦʜʦʤ ʚʳʧʘʨʠʚʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʜʘ ʚʦʟʚʨʘʱʘʝʪʩʷ 

ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʮʠʢʣ; ʝʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢʞʝ ʚ ʧʠʪʴʝʚʳʭ ʮʝʣʷʭ. 

ʊʚʝʨʜʳʝ ʚʝʱʝʩʪʚʘ, ʧʦʣʫʯʘʝʤʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʘʨʠʚʘʥʠʷ ʣʝʛʯʝ ʠ ʜʝʰʝʚʣʝ 

ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ, ʭʨʘʥʠʪʴ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴ; ʚʦʟʤʦʞʥʦ ʠʭ ʧʦʚʪʦʨʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʮʝʣʷʭ. 

 ʀʩʩʣʝʜʦʚʘʥʠ ̫ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʚʳʧʘʨʥʦʤ ʘʧʧʘʨʘʪʝ. ʅʘ ʚʥʫʪʨʝʥʥʠʭ 

ʩʪʝʥʢʘʭ ʢʠʧʷʪʠʣʴʥʳʭ ʪʨʫʙ ʦʙʨʘʟʫʶʪʩʷ ʟʘʛʨʷʟʥʝʥʠʷ (ʥʘʢʠʧʴ ʠ ʜʨ.); 

ʩʥʠʞʘʝʪʩʷ ʩʢʦʨʦʩʪʴ ʝʩʪʝʩʪʚʝʥʥʦʡ ʮʠʨʢʫʣʷʮʠʠ ʨʘʩʪʚʦʨʘ. ɿʘʛʨʷʟʥʝʥʠʷ ʥʘ 

ʚʥʫʪʨʝʥʥʠʭ ʩʪʝʥʢʘʭ ʢʠʧʷʪʠʣʴʥʳʭ ʪʨʫʙ ʧʨʠʚʦʜʷʪ ʢ ʨʝʟʢʦʤʫ ʩʥʠʞʝʥʠʶ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʝʧʣʦʧʝʨʝʜʘʯʠ. 

ʆʯʠʩʪʢʘ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʠʧʷʪʠʣʴʥʳʭ ʪʨʫʙ ʚʳʧʘʨʥʦʛʦ 

ʘʧʧʘʨʘʪʘ ʦʪ ʟʘʛʨʷʟʥʝʥʠʡ ʥʘʤʠ ʧʨʦʚʦʜʠʣʘʩʴ ʩʪʨʫʷʤʠ ʚʦʜʳ, ʚʳʪʝʢʘʶʱʠʤʠ 

ʠʟ ʢʘʥʘʣʦʚ ʩʦʧʣʘ ʩ ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʴʶ. ɺʦʜʘ ʧʦʜʘʚʘʣʘʩʴ ʚ ʩʦʧʣʘ ʧʦʜ 

ʜʘʚʣʝʥʠʝʤ 750 ʢʛʩ/ʩʤ
2
. 

ʆʧʳʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʩʣʝ ʜʚʫʭ ï ʪʨʝʭ ʟʘʭʦʜʦʚ ʩʦʧʣʘ ʚ ʢʘʞʜʫʶ 

ʪʨʫʙʢʫ ʠʭ ʚʥʫʪʨʝʥʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʦʢʘʟʘʣʠʩʴ ʚʳʯʠʱʝʥʥʳʤʠ ʦʪ 

ʟʘʛʨʷʟʥʝʥʠʡ. 
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ʋʃʋʏʐɽʅʀɽ ʉɺʆʁʉʊɺ ʐɽʈʉʊʗʅʓʍ  ʄɸʊɽʈʀɸʃʆɺ 

 

ʄʫʭʘʤʝʜʞʘʥʦʚʘ ʉ.ʅ., ʊʘʨɻʋ ʠʤ. ʄ.ʍ. ɼʫʣʘʪʠ, ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʉʘʨʳʙʘʝʚʘ ʕ.ɽ., ʊʘʨɻʋ ʠʤ. ʄ.ʍ. ɼʫʣʘʪʠ, ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

                 ɹʘʢʠʝʚ ɸ., ɸʣʠʙʝʢ ɼ., ʊʘʨɻʋ ʠʤ. ʄ.ʍ.ɼʫʣʘʪʠ, ʩʪʫʜʝʥʪʳ 

 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ  ʦʪʨʘʩʣʝʡ  ʪʝʢʩʪʠʣʴʥʦʡ  ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʂʘʟʘʭʩʪʘʥʘ ʷʚʣʷʝʪʩʷ  ʰʝʨʩʪʷʥʘʷ  ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ.  ʅʘ  ʝʝ  ʧʨʝʜʧʨʠʷʪʠʷʭ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ  ʧʝʨʚʠʯʥʘʷ  ʦʙʨʘʙʦʪʢʘ   ʰʝʨʩʪʠ,  ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʧʨʷʞʘ, 

ʢʘʢ ʠʟ ʯʠʩʪʦʡ ʰʝʨʩʪʠ, ʪʘʢ ʠ ʠʟ ʩʤʝʩʠ ʩ ʭʠʤʠʯʝʩʢʠʤʠ ʚʦʣʦʢʥʘʤʠ, 

ʧʨʦʠʟʚʦʜʷʪʩʷ ʪʢʘʥʠ, ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʢʦʚʨʦʚʳʝ ʠʟʜʝʣʠʷ. ɹʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʰʝʨʩʪʷʥʦʡ ʧʨʷʞʠ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʝʨʭʥʠʭ 

ʪʨʠʢʦʪʘʞʥʳʭ ʠʟʜʝʣʠʡ. 

ʐʝʨʩʪʴ, ʦʙʣʘʜʘʷ ʢʦʤʧʣʝʢʩʦʤ ʮʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʩʚʦʡʩʪʚ, ʠʤʝʝʪ 

ʩʫʱʝʩʪʚʝʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ - ʩʧʦʩʦʙʥʦʩʪʴ ʠʟʤʝʥʷʪʴ ʣʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ ʚ 

ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʘʭ. ʋʩʘʜʢʘ ʠ ʩʚʦʡʣʘʯʠʚʘʥʠʝ ʰʝʨʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʭʫʜʰʘʝʪ 

ʚʥʝʰʥʠʡ ʚʠʜ ʚʳʨʘʙʘʪʳʚʘʝʤʳʭ ʠʟ ʥʝʝ ʠʟʜʝʣʠʡ. ʋʤʝʥʴʰʝʥʠʝ ʣʠʥʝʡʥʳʭ 

ʨʘʟʤʝʨʦʚ ʤʘʪʝʨʠʘʣʦʚ ʧʦʩʣʝ ʤʦʢʨʳʭ ʠ ʪʝʧʣʦʚʳʭ ʦʙʨʘʙʦʪʦʢ ʦʪʨʠʮʘʪʝʣʴʥʦ 

ʚʣʠʷʝʪ ʥʘ        ʢʘʯʝʩʪʚʦ ʰʚʝʡʥʳʭ ʠʟʜʝʣʠʡ (ʧʨʦʠʩʭʦʜʠʪ ʠʩʢʘʞʝʥʠʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʬʦʨʤʳ ʰʚʝʡʥʳʭ ʠʟʜʝʣʠʡ) ʠ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʤʘʪʝʨʠʘʣʦʝʤʢʦʩʪʠ ʠʟʜʝʣʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʚʝʣʠʯʝʥʠʷ ʧʨʠʧʫʩʢʘ ʥʘ ʫʩʘʜʢʫ 

[1,2]. 

ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ: ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʝʜʢʦʥʜʝʥʩʘʪʦʚ ʤʦʯʝʚʠʥʘ -  ʠ ʤʝʣʘʤʠʥʦʬʦʨʤʘʣʴʜʝʛʠʜʥʳʭ ʩʤʦʣ ʜʣʷ 

ʘʧʧʨʝʪʠʨʦʚʘʥʠʷ ʰʝʨʩʪʷʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʮʝʣʴʶ ʧʨʠʜʘʥʠʷ 

ʤʘʣʦʫʩʘʜʦʯʥʦʩʪʠ. 

ɼʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʦʩʪʫʧʥʳʝ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʝʰʝʚʳʝ 

ʧʨʝʧʘʨʘʪʳ: ʢʘʨʙʘʤʦʣ, ʢʘʨʙʘʤʦʣ - ʎʕʄ, ʤʝʪʘʟʠʥ - 6ʋ, ʘ ʚ ʢʘʯʝʩʪʚʝ 

ʬʪʦʨʦʨʛʘʥʠʯʝʩʢʦʛʦ ʣʘʪʝʢʩʘ - ʣʘʪʝʢʩ ʃʌʄ-2. 

ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ʧʨʠ 

ʟʘʢʣʶʯʠʪʝʣʴʥʦʡ ʦʪʜʝʣʢʝ ʰʝʨʩʪʷʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʦʙʨʘʙʦʪʢʫ ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʦʙʨʘʟʮʘʭ ʯʠʩʪʦʰʝʨʩʪʷʥʦʡ ʬʣʘʥʝʣʠ.  
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ʆʙʨʘʟʮ rʬʣʘʥʝʣʠ ʧʨʦʧʠʪʳʚʘʣʠ ʨʘʟʣʠʯʥʳʤʠ ʢʦʤʧʦʟʠʮʠʷʤʠ, ʠʟʤʝʥʷʷ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʝʧʘʨʘʪʦʚ, ʧʨʠʤʝʥʷʷ ʢʘʪʘʣʠʟʘʪʦʨʳ. ʆʙʨʘʟʮʳ ʪʢʘʥʠ ʧʝʨʝʜ 

ʦʙʨʘʙʦʪʢʦʡ ʦʪʞʠʤʘʣʠ ʥʘ ʧʣʶʩʦʚʢʝ ʜʦ ʩʦʜʝʨʞʘʥʠʷ ʚʣʘʛʠ ʚ ʪʢʘʥʠ 80%. 

ɿʘʪʝʤ ʧʨʦʚʦʜʠʣʠ ʦʙʨʘʙʦʪʢʫ ʢʦʤʧʦʟʠʮʠʝʡ ʧʨʠ ʤʦʜʫʣʝ ʚʘʥʥʳ ʨʘʚʥʦʤ 20, 

ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʪʝʯʝʥʠʠ 1 ʤʠʥʫʪ.r ʆʪʞʠʤʘʣʠ ʜʦ 

ʩʦʜʝʨʞʘʥʠʷ ʨʘʩʪʚʦʨʘ ʚ ʪʢʘʥʠ 100%. ɺʩʝ ʦʙʨʘʟʮʳ ʪʢʘʥʠ ʧʦʜʚʝʨʛʘʣʠʩʴ 

ʩʫʰʢʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 100-105
0
ʉ ʠ ʪʝʨʤʦʦʙʨʘʙʦʪʢʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 130

0 

ʉ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥʫʪ. 

ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʨʝʣʘʢʩʘʮʠʦʥʥʦʡ ʫʩʘʜʢʠ ʠ 

ʫʩʘʜʢʠ ʦʪ ʩʚʦʡʣʘʯʠʚʘʥʠʷ ʘʧʧʨʝʪʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʯʠʩʪʦʰʝʨʩʪʷʥʦʡ 

ʬʣʘʥʝʣʠ, ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 1, 2 ʠ 3. 

        

ʊʘʙʣʠʮʘ 1  

ʋʩʘʜʢʘ ʘʧʧʨʝʪʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʯʠʩʪʦʰʝʨʩʪʷʥʦʡ ʬʣʘʥʝʣʠ 

ʢʦʤʧʦʟʠʮʠʝʡ ʤʝʪʘʟʠʥʘ -6ʋ ʩ ʃʌʄ -2 
ˉ 

ʧ/ʧ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʦʙʨʘʟʮʦʚ ʪʢʘʥʠ 

ʈʝʣʘʢʩʘʮʠʦʥʥʘʷ ʫʩʘʜʢʘ ʋʩʘʜʢʘ ʦʪ ʩʚʦʡʣʘʯʠʚʘʥʠʷ , % 

ʧʦ ʦʩʥʦʚʝ ʧʦ ʫʪʢʫ ʧʦ ʦʩʥʦʚʝ ʧʦ ʫʪʢʫ 

 ʅʝ ʦʙʨʘʙʦʪʘʥʥʳʡ 3 0,61 31,6 30,1 

0 ʆʙʨʘʙʦʪʘʥʥʳʡ  ʚʦʜʦʡ 1,2 0,9 30,6 33,8 

1 ʤʝʪʘʟʠʥ-6ʋ-5 ʛ/ʣ 

Al 2 (SO4)3-3ʛ/ʣ 

ʃʌʄ-2  -5 ʛ/ʣ 

0,92 1,21 28,4 27,7 

2 ʄʝʪʘʟʠʥ -6ʋ-5ʛ/ʣ 

MgCl2   - 3 ʛ/ʣ 

ʃʄʌ-2 -5ʛ/ʣ 

2,11 0,61 27,4 31,9 

3 ʄʝʪʘʟʠʥ -6ʋ-10ʛ/ʣ 

MgCl2   - 3 ʛ/ʣ 

ʃʄʌ-2 -5ʛ/ʣ 

1,32 0,31 25,9 30 

4 ʄʝʪʘʟʠʥ -6ʋ-5ʛ/ʣ 

MgCl2   - 3 ʛ/ʣ 

ʃʄʌ-2 -10ʛ/ʣ 

0,29 0,57 26,9 25,8 

5 ʄʝʪʘʟʠʥ -6ʋ-10ʛ/ʣ 

MgCl2   - 3 ʛ/ʣ 

ʃʄʌ-2 -10ʛ/ʣ 

0,3 0,54 28,1 26,1 
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ʊʘʙʣʠʮʘ 2  

ʋʩʘʜʢʘ ʘʧʧʨʝʪʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʯʠʩʪʦʰʝʨʩʪʷʥʦʡ ʬʣʘʥʝʣʠ 

ʢʦʤʧʦʟʠʮʠʝʡ ʢʘʨʙʘʤʦʣʘ ʩ ʃʌʄ -2 
ˉ 

    ʧ/ʧ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʨʘʟʮʦʚ  

ʪʢʘʥʠ 

ʈʝʣʘʢʩʘʮʠʦʥʥʘʷ  ʫʩʘʜʢʘ ʋʩʘʜʢʘ ʦʪ ʩʚʦʡʣʘʯʠʚʘʥʠʷ , % 

ʧʦ ʦʩʥʦʚʝ ʧʦ ʫʪʢʫ ʧʦ ʦʩʥʦʚʝ ʧʦ ʫʪʢʫ 

 ʅʝ ʦʙʨʘʙʦʪʘʥʥʳʡ  3 0,61 31,6 30,1 

0 ʆʙʨʘʙʦʪʘʥʥʳʡ. ʚʦʜʦʡ 1,2 0,9 30,6 33,8 

1 ʂʘʨʙʘʤʦʣ -5 ʛ/ʣ 

Al 2 (SO4)3-3ʛ/ʣ 

ʃʌʄ-2  -5 ʛ/ʣ 

0 0,93 29,1 29,1 

2 ʂʘʨʙʘʤʦʣ-5ʛ/ʣ 

MgCl2   - 3 ʛ/ʣ     

ʃʄʌ-2 -5ʛ/ʣ 

1,81 0,31 27,7 30,5 

3 ʂʘʨʙʘʤʦʣ-10ʛ/ʣ 

MgCl2   - 3 ʛ/ʣ     

ʃʄʌ-2 -5ʛ/ʣ 

1,81 1,52 26,1 30,3 

4 ʂʘʨʙʘʤʦʣ-5ʛ/ʣ 

Al 2 (SO4)3 - 3 ʛ/ʣ     

ʃʄʌ-2 -10ʛ/ʣ 

1,79 0,61 28,1 27,3 

5  ʂʘʨʙʘʤʦʣ-10ʛ/ʣ 

Al 2 (SO4)3  - 3 ʛ/ʣ     

ʃʄʌ-2 -10ʛ/ʣ 

0,91 0,3 25,2 29,7 

 

 

ʊʘʙʣʠʮʘ 3  

ʋʩʘʜʢʘ ʘʧʧʨʝʪʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʯʠʩʪʦʰʝʨʩʪʷʥʦʡ ʬʣʘʥʝʣʠ 

ʢʦʤʧʦʟʠʮʠʝʡ ʢʘʨʙʘʤʦʣʘ  - ʎʕʄ ʩ ʃʌʄ -2 
ˉ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʨʘʟʮʦʚ ʪʢʘʥʠ ʈʝʣʘʢʩʘʮʠʦʥʥʘʷ ʫʩʘʜʢʘ ʋʩʘʜʢʘ ʦʪ 

ʩʚʦʡʣʘʯʠʚʘʥʠʷ,  % 

ʧʦ ʦʩʥʦʚʝ ʧʦ ʫʪʢʫ ʧʦ ʦʩʥʦʚʝ ʧʦ ʫʪʢʫ 

 ʅʝ ʦʙʨʘʙʦʪʘʥʥʳʡ 3 0,61 31,6 30,1 

0 ʆʙʨʘʙʦʪʘʥʥʳʡ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ 

1,2 0,9 30,6 33,8 

1 ʂʘʨʙʘʤʦʣ -ʎʕʄ-5 ʛ/ʣ 

Al 2 (SO4)3-3ʛ/ʣ 

ʃʌʄ-2  -5 ʛ/ʣ 

0,31 0,9 27,4 30,4 

2 ʂʘʨʙʘʤʦʣ-ʎʕʄ5ʛ/ʣ 

MgCl2   - 3 ʛ/ʣ 

ʃʄʌ-2 -5ʛ/ʣ 

0,61 1,83 26,5 28,9 

3 ʂʘʨʙʘʤʦʣ-ʎʕʄ-10ʛ/ʣ 

MgCl2   - 3 ʛ/ʣ 

ʃʄʌ-2 -5ʛ/ʣ 

1,51 0,61 25,7 30,7 

4 ʂʘʨʙʘʤʦʣ-ʎʕʄ-5ʛ/ʣ 

Al 2 (SO4)3 - 3 ʛ/ʣ 

ʃʄʌ-2 -10ʛ/ʣ 

0 0,6 29,5 26,9 

5 ʂʘʨʙʘʤʦʣ-ʎʕʄ-10ʛ/ʣ 

Al 2 (SO4)3  - 3 ʛ/ʣ 

ʃʄʌ-2 -10ʛ/ʣ 

0 0 28,3 28 
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ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʨʝʜʢʦʥʜʝʥʩʘʪʦʚ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʬʪʦʨʦʨʛʘʥʠʯʝʩʢʠʤ ʣʘʪʝʢʩʦʤ ʧʦʟʚʦʣʷʝʪ 

ʩʥʠʟʠʪʴ ʨʝʣʘʢʩʘʮʠʦʥʥʫʶ ʫʩʘʜʢʫ ʠ ʧʦʚʳʩʠʪʴ ʚʦʜʦʫʧʦʨʥʦʩʪʴ 

ʪʦʥʢʦʩʫʢʦʥʥʳʭ ʪʢʘʥʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʜʚʝʨʛʘʪʴʩʷ ʜʝʡʩʪʚʠʶ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ; ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʥʠʞʝʥʠʝ 

ʫʩʘʜʢʠ ʰʝʨʩʪʷʥʦʡ ʬʣʘʥʝʣʠ ʦʪ ʩʚʦʡʣʘʯʠʚʘʥʠʷ ʥʝ ʜʦʩʪʠʛʘʝʪʩʷ, 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʨʝʣʘʢʩʘʮʠʦʥʥʦʡ ʫʩʘʜʢʠ ʥʘ 80-90%, ʪ.ʝ. ʪʘʢʘʷ 

ʦʪʜʝʣʢʘ ʧʨʠʝʤʣʝʤʘ ʜʣʷ ʠʟʜʝʣʠʡ,  ʥʝ ʧʦʜʚʝʨʛʘʶʱʠʭʩʷ ʯʘʩʪʦʡ ʩʪʠʨʢʝ; 

ʬʠʟʠʢʦ - ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʙʨʘʙʦʪʘʥʥʦʡ ʧʦʩʣʝ ʘʧʧʨʝʪʠʨʦʚʘʥʠʷ 

ʪʢʘʥʠ ʩʦʭʨʘʥʷʶʪʩʷ. 
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ʐʦʣʘϨ ɸ., ʢ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ ʊʘʨɻʋ ʠʤ. ʄ.ʍ. ɼʫʣʘʪʠ 
ʊʫʨʛʳʥʙʝʢʦʚʘ ʉ., ʧʨʝʧʦʜʘʚʘʪʝʣʴ ɾʘʤʙʳʣʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʣʣʝʜʞʘ 

 
ʂʫʤʫʣʷʪʠʚʥʳʡ ʵʬʬʝʢʪ ʜʣʠʪʝʣʴʥʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʙʠʦʩʬʝʨʫ ʬʦʨʤʠʨʫʝʪ ʢʨʠʪʠʯʝʩʢʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ 
ʠ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ ʭʠʤʠʯʝʩʢʦʡ 
ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ 
ʨʘʟʨʘʙʦʪʢʘ ʢʘʪʘʣʠʟʘʪʦʨʦʚ, ʧʦʩʢʦʣʴʢʫ ʩʠʥʪʝʟ ʠ ʧʨʠʤʝʥʝʥʠʝ 
ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʠ ʩʝʣʝʢʪʠʚʥʳʭ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʧʦʟʚʦʣʠʪ 
ʠʥʪʝʥʩʠʬʠʮʠʨʦʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʳ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ 
ʩʨʝʜʳ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʯʨʝʟʚʳʯʘʡʥʦ ʚʳʩʦʢʠʡ ʠʥʪʝʨʝʩ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ 
ʚʳʟʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʥʦʚʳʭ ʪʠʧʦʚ 
ʢʘʪʘʣʠʟʘʪʦʨʦʚ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʜʦʩʪʠʞʝʥʠʷʭ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʚ ʦʙʣʘʩʪʠ ʬʠʟʠʢʠ ʠ 
ʭʠʤʠʠ ʥʘʥʦʨʘʟʤʝʨʥʳʭ ʯʘʩʪʠʮ (ʅʈʏ). ʅʘʥʝʩʝʥʠʝ ʧʦʣʠʤʝʨʤʝʪʘʣʣʠʯʝʩʢʠʭ 
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ʢʦʤʧʣʝʢʩʦʚ ʥʘ ʪʚʝʨʜʳʝ ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʥʦʩʠʪʝʣʠ  ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ 
ʟʘʢʨʝʧʣʷʪʴ ʤʝʪʘʣʣʦʢʦʤʧʣʝʢʩʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʦ ʠ ʩʦʭʨʘʥʷʪʴ ʠʭ 
ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʩʪʨʫʢʪʫʨʥʫʶ ʧʦʜʚʠʞʥʦʩʪʴ, ʪʘʢʠʝ ʩʠʩʪʝʤʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 
ʢʘʢ ʭʦʨʦʰʠʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʢʘʯʝʩʪʚʘʤʠ, ʪʘʢ ʠ ʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ɺ 
ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʫʶʪʩʷ ʛʝʪʝʨʦʛʝʥʥʳʝ ʢʘʪʘʣʠʟʘʪʦʨʳ, ʧʦ ʧʨʠʥʮʠʧʫ ʜʝʡʩʪʚʠʷ ʪʘʢ 
ʥʘʟʳʚʘʝʤʳʭ çʫʤʥʳʭè ʩʠʩʪʝʤ (intelligent systems). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʥʮʠʧʳ ʨʘʟʚʠʪʠʷ ʤʠʨʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 
ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʷʶʪʩʷ ʚ ʩʪʦʨʦʥʫ ʩʦʭʨʘʥʝʥʠʷ ʟʘʧʘʩʦʚ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ 
ʜʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʧʦʢʦʣʝʥʠʡ, ʥʘʨʘʩʪʘʝʪ ʪʝʥʜʝʥʮʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ 
ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʚ ʢʘʯʝʩʪʚʝ ʚʪʦʨʠʯʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʚ 
ʢʘʯʝʩʪʚʝ çʟʘʤʝʥʠʪʝʣʝʡè ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʩʳʨʴʷ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʧʦʩʦʙʳ ʠʟʚʣʝʯʝʥʠʷ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʈɿʕ) ʠʟ 
ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ, ʘ ʪʘʢʞʝ ʩʠʥʪʝʟ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʝʢʩʪʫʨʳ ʢʘʪʘʣʠʟʘʪʦʨʦʚ 
ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʮʝʣʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʷʚʣʷʶʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ 
ʘʢʪʫʘʣʴʥʳʤʠ [1]. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʘʪʘʣʠʟʘ ʥʘʠʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʧʨʠʚʣʝʢʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 
ʩʦʟʜʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʠ ʥʦʩʠʪʝʣʝʡ ʩ 
ʨʝʛʫʣʠʨʫʝʤʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʇʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʧʪʠʤʘʣʴʥʳʝ ʮʝʦʣʠʪʩʦʜʝʨʞʘʱʠʝ ʢʘʪʘʣʠʟʘʪʦʨʳ, 
ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʨʘʟʣʠʯʥʳʤʠ ʜʦʙʘʚʢʘʤʠ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʬʦʩʬʦʛʠʧʩʘ 
ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʜʣʷ ʧʨʦʮʝʩʩʦʚ ʛʠʜʨʦʦʙʣʘʛʦʨʘʞʠʚʘʥʠʷ ʙʝʥʟʠʥʘ 
ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʢʨʝʢʠʥʛʘ ʠ ʫʣʫʯʰʝʥʠʷ ʪʦʧʣʠʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʠʟʝʣʴʥʦʡ 
ʬʨʘʢʮʠʠ ʥʝʬʪʠ ʩ ʧʦʣʫʯʝʥʠʝʤ ʧʨʦʜʫʢʪʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 
ʩʪʘʥʜʘʨʪʘʤ ɽʚʨʦ-4. 

ʂ ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʦʪʥʦʩʠʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʚʘʣʦʚ 
ʬʦʩʬʦʛʠʧʩʘ, ʢʦʪʦʨʳʝ ʩʢʦʧʠʣʠʩʴ ʚ ʦʛʨʦʤʥʦʤ ʢʦʣʠʯʝʩʪʚʝ (25 ʤʣʥ. ʪʦʥʥ) ʧʨʠ 
ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠʟ ʬʦʩʬʦʨʠʪʦʚ ʂʘʨʘʪʘʫ. ʉʦʩʪʘʚ ʠ 
ʩʪʨʫʢʪʫʨʘ ʬʦʩʬʦʨʠʪʥʳʭ ʨʫʜ ʂʘʨʘʪʘʫ ʨʘʟʥʦʦʙʨʘʟʥʳ, ʨʘʟʚʠʪʳ ʬʦʩʬʘʪʥʦ-
ʢʘʨʙʦʥʘʪʥʳʝ, ʬʦʩʬʘʪʥʦ-ʢʨʝʤʥʠʩʪʳʝ ʩʝʨʠʠ ʠ ʩʦʜʝʨʞʘʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʠʟ 
ʬʦʩʬʘʪʘ ʢʨʝʤʥʝʟʝʤʘ, ʢʘʨʙʦʥʘʪʦʚ ʩ ʧʨʠʤʝʩʴʶ ʘʣʶʤʦʩʠʣʠʢʘʪʥʳʭ ʠ 
ʞʝʣʝʟʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʬʦʩʬʦʨʠʪʦʚ ʂʘʨʘʪʘʫ ʦʪʣʠʯʘʝʪʩʷ 
ʚr ʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʤʘʛʥʠʷ. ɺʥʝʰʥʝ ʬʦʩʬʦʛʠʧʩ ʤʘʪʝʨʠʘʣ ʩʚʝʪʣʦ-ʩʝʨʦʛʦ 
ʮʚʝʪʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʤʝʣʢʦʜʠʩʧʝʨʩʥʳʡ ʧʦʨʦʰʦʢ. ʌʦʩʬʦʛʠʧʩ - 
ʥʝʦʛʨʘʥʠʯʝʥʥʘʷ ʩʳʨʴʝʚʘʷ ʙʘʟʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʝʪʘʣʣʦʚ. ɼʣʷ ʚʳʷʩʥʝʥʠʷ 
ʧʦʣʥʦʡ ʢʘʨʪʠʥʳ ʩʦʜʝʨʞʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚ ʦʪʭʦʜʘʭ ʙʳʣʦ ʩʜʝʣʘʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ 
ʩʦʜʝʨʞʘʥʠʷ ʦʪʚʘʣʦʚ ʬʦʩʬʦʛʠʧʩʘ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʘʭ ʦʪʭʦʜʦʚ ʟʘʚʦʜʘ 
ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ 
ʬʦʩʬʦʛʠʧʩʘ ʟʘʚʠʩʠʪ ʦʪ ʚʨʝʤʝʥʠ ʠ ʫʩʣʦʚʠʡ ʥʘʭʦʞʜʝʥʠʷ [2]. 

ʇʨʦʚʝʜʝʥ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʦʪʚʘʣʦʚ ʬʦʩʬʦʛʠʧʩʘ ʩ ʧʦʤʦʱʴʶ 
ʨʘʩʪʨʦʚʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ ʈʕʄ ʷʧʦʥʩʢʦʡ ʬʠʨʤʳ JEOL 7500F ʚ 
ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʷʭ ʦʪʭʦʜʦʚ ʟʘʚʦʜʘ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. 
ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʠ ʬʦʩʬʦʛʠʧʩʘ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. 
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ʘ)     ʙ)    ʚ) 
ʈʠʩ. 1. ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʠ ʧʨʦʙ ʬʦʩʬʦʛʠʧʩʘ ʧʨʠ ʨʘʟʣʠʯʥʦʤ ʨʘʟʨʝʰʝʥʠʠ: ʘ) 1000; ʙ) 2500; ʚ) 

3000 

 

ʅʘ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʷʭ ʚʠʜʥʦ, ʯʪʦ ʩʪʨʫʢʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʬʦʩʬʦʛʠʧʩʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʣʦʩʢʠʝ ʢʨʠʩʪʘʣʣʳ ʚ ʬʦʨʤʝ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʦʚ. 

ɼʣʷ ʠʟʚʣʝʯʝʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠʟ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ 

ʠʩʧʦʣʴʟʦʚʘʥʦ ʩʝʨʦʩʦʜʝʨʞʘʱʝʝ ʦʨʛʘʥʠʯʝʩʢʦʝ ʩʦʝʜʠʥʝʥʠʝ, ʢʦʪʦʨʦʝ ʦʙʨʘʟʫʝʪ 

ʫʩʪʦʡʯʠʚʳʝ ʢʦʤʧʣʝʢʩʳ. ɺʳʩʦʢʘʷ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʩʝʣʝʢʪʠʚʥʦʩʪʴ 

ʤʝʨʢʘʧʪʦʩʦʝʜʠʥʝʥʠʡ ʠ ʩʢʣʦʥʥʦʩʪʴ ʠʭ ʢ ʭʝʣʘʪʦʦʙʨʘʟʦʚʘʥʠʶ ʦʪʢʨʳʚʘʶʪ 

ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʤʝʪʦʜʠʢ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʣʝʜʦʚʳʭ ʢʦʣʠʯʝʩʪʚ ʵʣʝʤʝʥʪʦʚ. 

ʈʝʥʪʛʝʥʦʚʩʢʠʡ ʤʠʢʨʦʘʥʘʣʠʟ ʧʨʠʤʝʥʷʣʠ ʜʣʷ ʘʥʘʣʠʟʘ ʬʦʩʬʦʛʠʧʩʘ ʥʘ 

ʩʦʜʝʨʞʘʥʠʝ, ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʩʪʘʚʘ ʬʘʟ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʚ ʧʨʦʙʘʭ, 

ʦʪʦʙʨʘʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʷʭ ʦʪʚʘʣʦʚ ʟʘʚʦʜʘ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ 

ʤʠʢʨʦʘʥʘʣʠʟʘʪʦʨʝ INCA ʬʠʨʤʳ Oxford. ʈʝʟʫʣʴʪʘʪʳ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ 

ʤʠʢʨʦʘʥʘʣʠʟʘ ʬʦʩʬʦʛʠʧʩʘ ʚʳʷʚʠʣʠ ʩʦʜʝʨʞʘʥʠʝ ʧʨʠʤʝʩʝʡ ʚ ʚʠʜʝ ʨʘʟʣʠʯʥʳʭ 

ʤʝʪʘʣʣʦʚ (ʨʠʩʫʥʦʢ 2). 

ɺ ʧʨʦʙʘʭ ʬʦʩʬʦʛʠʧʩʘ ʩʦʜʝʨʞʠʪʩʷ ʦʪ 2,92 ʜʦ 6,64% ʤʦʣʠʙʜʝʥʘ ʠ 

ʩʪʨʦʥʮʠʷ ʦʪ 1,4 ʜʦ 3,49%, ʘ ʪʘʢʞʝ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚ ʚʠʜʝ ʧʨʠʤʝʩʝʡ Ti 

(0,09%) ʠ Fe (0,72%). ʉʦʜʝʨʞʘʥʠʝ ʧʦʜʦʙʥʳʭ ʤʝʪʘʣʣʦʚ ʚ ʪʘʢʠʭ 

ʤʝʣʢʦʜʠʩʧʝʨʩʥʳʭ ʦʪʭʦʜʘʭ ʢʘʢ ʬʦʩʬʦʛʠʧʩ, ʧʦʟʚʦʣʷʝʪ ʦʪʥʝʩʪʠ ʠʭ ʢ ʢʘʪʝʛʦʨʠʠ 

IV ʢʣʘʩʩʘ ʦʧʘʩʥʦʩʪʠ [3]. 
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ʈʠʩ. 2. ʈʝʟʫʣʴʪʘʪʳ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʤʠʢʨʦʘʥʘʣʠʟʘ ʦʪʚʘʣʦʚ ʬʦʩʬʦʛʠʧʩʘ 

 

ʆʜʥʠʤ ʠʟ ʚʦʟʤʦʞʥʳʭ ʧʫʪʝʡ ʩʥʠʞʝʥʠʷ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ 

ʙʠʦʩʬʝʨʫ ʠ ʩʦʟʜʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʦʯʠʩʪʢʘ 

ʠ ʧʝʨʝʨʘʙʦʪʢʘ ʦʪʭʦʜʦʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ, ʚ ʨʷʜʝ 

ʩʣʫʯʘʝʚ, ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʠʩʪʦʯʥʠʢʠ ʩʳʨʴʷ, ʚ ʩʚʷʟʠ ʩ ʚʳʩʦʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʥʠʭ ʮʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 
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ʥʝ ʧʨʦʤʦʢʘʝʪ?  
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ʇʨʦʯʠʪʘʚ ʚ ʵʥʮʠʢʣʦʧʝʜʠʠ ʩʪʘʪʴʶ ʧʨʦ ʨʝʟʠʥʫ, ʷ ʧʦʥʷʣʘ, ʯʪʦ ʦʩʥʦʚʫ 

ʨʝʟʠʥʳ ʩʦʩʪʘʚʣʷʝʪ ʢʘʫʯʫʢ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʪʦʨʳʡ ʥʘʯʘʣʠ ʠʥʜʝʡʮʳ ʜʘʚʥʳʤ-

ʜʘʚʥʦ, ʠʟʛʦʪʘʚʣʠʚʘʷ ʧʨʝʜʤʝʪʳ ʠʟ ʤʣʝʯʥʦʛʦ ʩʦʢʘ ʨʘʩʪʝʥʠʷ ʛʝʚʝʠ.  

ɺ ɽʚʨʦʧʝ ʚʥʠʤʘʥʠʝ ʥʘ ʢʘʫʯʫʢ ʙʳʣʦ ʦʙʨʘʱʝʥʦ ʧʦʩʣʝ ʜʦʢʣʘʜʘ 

ʬʨʘʥʮʫʟʩʢʦʛʦ ʠʥʞʝʥʝʨʘ ʌʨʘʥʩʫʘ ʌʨʝʡʩʠʥʝ ʚ 1751 ʛ. ɼʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ 

ʢʘʫʯʫʢ ʙʳʣ ʣʠʰʴ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʠʛʨʫʰʝʢ. ɿʘʪʝʤ ʙʳʣʠ ʩʦʚʝʨʰʝʥʳ 

ʧʦʧʳʪʢʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʰʠʥ ʧʦʚʦʟʦʢ, ʥʦ ʦʥ ʥʝ ʦʙʣʘʜʘʣ 

ʜʦʩʪʘʪʦʯʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ.  

ʄʥʦʞʝʩʪʚʦ ʫʯʝʥʳʭ-ʭʠʤʠʢʦʚ ʠʟ ʨʘʟʥʳʭ ʩʪʨʘʥ ʟʘʥʠʤʘʣʠʩʴ ʨʘʟʚʠʪʠʝʤ 

ʵʪʦʛʦ ʠʟʦʙʨʝʪʝʥʠʷ, ʧʦʢʘ ʢʘʫʯʫʢ ʧʨʝʚʨʘʪʠʣʩʷ ʚ ʩʦʚʨʝʤʝʥʥʫʶ ʨʝʟʠʥʫ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʝʟʠʥʫ ʜʝʣʘʶʪ ʠʟ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʢʘʫʯʫʢʘ, ʦʪʢʨʳʪʦʛʦ 

ʩʦʚʝʪʩʢʠʤ ʭʠʤʠʢʦʤ ʉ. ɺ. ʃʝʙʝʜʝʚʳʤ ʚ 1932 ʛ.  

ʀʤʝʥʥʦ ʵʪʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʧʦʤʦʛʣʘ ʤʥʝ ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʫʶ ʮʝʣʴ ʠ 

ʟʘʜʘʯʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʯʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ: 

1. ʠʟʫʯʠʪʴ ʠʩʪʦʨʠʶ ʧʦʷʚʣʝʥʠʷ ʚ ʦʙʠʭʦʜʝ ʣʶʜʝʡ ʢʘʫʯʫʢʘ; 

2. ʧʦʣʫʯʠʪʴ ʢʘʫʯʫʢ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ, ʦʮʝʥʠʪʴ ʝʛʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ; 

3. ʪʝʦʨʝʪʠʯʝʩʢʠ ʠʟʫʯʠʪʴ ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʢʘʫʯʫʢʘ, 

ʦʮʝʥʠʪʴ ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ; 

4. ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʠ ʥʘʪʫʨʘʣʴʥʦʛʦ 
ʢʘʫʯʫʢʦʚ, ʚʳʷʩʥʠʪʴ, ʯʝʛʦ ʞʝ ʙʦʣʴʰʝ ʧʨʠʥʦʩʷʪ ʢʘʫʯʫʢʠ ï ʧʦʣʴʟʳ ʠʣʠ ʚʨʝʜʘ; 

5. ʨʘʩʩʤʦʪʨʝʪʴ ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʨʝʟʠʥʳ ʠʟ ʢʘʫʯʫʢʦʚ; 

6. ʦʮʝʥʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʧʦʣʫʯʝʥʠʷ ʠ 

ʫʪʠʣʠʟʘʮʠʠ ʨʝʟʠʥʳ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʩʪʘʚʣʝʥʥʳʤʠ ʟʘʜʘʯʘʤʠ ʙʳʣʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ 

ʛʠʧʦʪʝʟʘ ʧʨʘʢʪʠʯʝʩʢʦʡ ʯʘʩʪʠ  ʠʩʩʣʝʜʦʚʘʥʠʷ: ʢʘʫʯʫʢ ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʠʟ 

ʜʦʤʘʰʥʠʭ ʨʘʩʪʝʥʠʡ, ʝʛʦ ʢʘʯʝʩʪʚʦ ʠ ʢʦʣʠʯʝʩʪʚʦ ʟʘʚʠʩʠʪ ʦʪ ʚʠʜʘ ʨʘʩʪʝʥʠʷ. 

ʀʟ ʣʠʪʝʨʘʪʫʨʳ ʷ ʫʟʥʘʣʘ, ʯʪʦ ʥʘʪʫʨʘʣʴʥʳʡ ʢʘʫʯʫʢ (ʣʘʪʝʢʩ) ʧʦʣʫʯʘʶʪʩʷ 

ʢʦʘʛʫʣʷʮʠʝʡ (ʩʣʠʧʘʥʠʝʤ ʤʝʣʢʠʭ ʯʘʩʪʠʯʝʢ) ʤʣʝʯʥʦʛʦ ʩʦʢʘ ʨʘʩʪʝʥʠʡ. ʉʘʤʦʝ 

ʚʘʞʥʦʝ ʠʟ ʥʠʭ ï ʛʝʚʝʷ ʙʨʘʟʠʣʴʩʢʘʷ, ʠʟ ʢʦʪʦʨʦʡ ʧʦʣʫʯʘʶʪ 96% ʤʠʨʦʚʦʛʦ 

ʦʙʲʝʤʘ ʢʘʫʯʫʢʘ. 

ʋʟʥʘʚ, ʯʪʦ ʛʝʚʝʷ ʥʝ ʩʣʠʰʢʦʤ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʝ ʨʘʩʪʝʥʠʝ, ʷ ʚʳʜʚʠʥʫʣʘ 

ʛʠʧʦʪʝʟʫ, ʯʪʦ ʢʘʫʯʫʢ ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʠʟ ʜʦʤʘʰʥʠʭ ʨʘʩʪʝʥʠʡ, ʝʛʦ ʢʘʯʝʩʪʚʦ 

ʠ ʢʦʣʠʯʝʩʪʚʦ ʟʘʚʠʩʠʪ ʦʪ ʚʠʜʘ ʨʘʩʪʝʥʠʷ. 

ʏʪʦʙʳ ʧʦʜʪʚʝʨʜʠʪʴ ʵʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʷ ʦʪʧʨʘʚʠʣʘʩʴ ʟʘ ʧʦʤʦʱʴʶ ʥʘ 

ʨʘʙʦʪʫ ʢ ʤʘʤʝ ʚ ʅʠʞʥʝʪʘʛʠʣʴʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) 

ʋʨʘʣʴʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʥʘ ʢʘʬʝʜʨʫ ʭʠʤʠʠ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʦ ʚʳʙʨʘʥʦ 3 ʨʘʩʪʝʥʠʷ, ʜʘʶʱʠʭ 

ʤʣʝʯʥʳʡ ʩʦʢ. ʉʥʘʯʘʣʘ ʩʦʙʨʘʣʠ ʚ ʧʨʦʙʠʨʢʠ ʩʦʢ ʚ ʢʘʞʜʦʛʦ ʠʟ ʨʘʩʪʝʥʠʡ. ʀʟ 

ʚʩʝʭ ʨʘʩʪʝʥʠʡ ʧʦʣʫʯʠʣʦʩʴ ʧʨʠʤʝʨʥʦ ʨʘʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ. ʉʥʘʯʘʣʘ ʦʧʳʪ ʥʝ 

ʫʜʘʣʩʷ, ʩʦʢ ʩʚʦʨʘʯʠʚʘʣʩʷ ʠ ʨʘʩʩʣʘʠʚʘʣʩʷ. ɺʳʭʦʜ ʤʥʝ ʧʦʜʩʢʘʟʘʣʘ ʜʦʮʝʥʪ 

ʢʘʬʝʜʨʳ ʭʠʤʠʠ ɽʣʝʥʘ ɺʠʢʪʦʨʦʚʥʘ ʅʘʛʦʚʠʮʳʥʘ. ɺ ʢʘʞʜʫʶ ʧʨʦʙʠʨʢʫ 

ʜʦʙʘʚʠʣʠ ʘʤʤʠʘʢ. ɿʘʪʝʤ ʚ ʢʘʞʜʫʶ ʠʟ ʪʨʝʭ ʧʨʦʙʠʨʦʢ ʜʦʙʘʚʠʣʠ ʫʢʩʫʩʥʫʶ 
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ʢʠʩʣʦʪʫ. ʇʦʩʣʝ ʯʝʛʦ ʥʘʯʘʣʠ ʧʨʦʮʝʩʩ ʚʳʧʘʨʠʚʘʥʠʷ ʠ ʩʙʦʨʘ ʧʦʣʫʯʝʥʥʦʛʦ 

ʢʘʫʯʫʢʘ. ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʘ ʧʦʣʫʯʝʥʠʷ ʥʘʯʘʣʠ ʧʨʦʮʝʩʩ ʠʟʤʝʨʝʥʠʷ 

ʵʣʘʩʪʠʯʥʦʩʪʠ, ʨʘʩʪʷʛʠʚʘʷ ʧʦʣʫʯʝʥʥʳʡ ʢʦʤʦʢ ʚʜʦʣʴ ʦʙʳʢʥʦʚʝʥʥʦʡ 

ʣʠʥʝʡʢʠ.  

 

ʊʘʙʣʠʮʘ 1 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ 
ʅʦʤʝʨ 

ʦʧʳʪʘ 

ʈʘʩʪʝʥʠʝ ʂʦʣʠʯʝʩʪʚʦ 

ʧʦʣʫʯʝʥʥʦʛʦ 

ʤʣʝʯʥʦʛʦ 

ʩʦʢʘ, ʛ 

ʂʦʣʠʯʝʩʪʚʦ 

ʧʦʣʫʯʝʥʥʦʛʦ  

ʢʘʫʯʫʢʘ, ʛ 

ʕʣʘʩʪʠʯʥʦʩʪʴ, 

ʤʤ 

1 ʌʠʢʫʩ ʙʦʣʴʰʦʡ 

ʢʘʫʯʫʢʦʥʦʩʥʳʡ 

15 2 7 

2 ʌʠʢʫʩ ʬʠʜʞʠ 14 1 8 

3 ʕʫʬʦʨʙʠʷ 14 1,1 6 

 

ʗ ʦʪʤʝʪʠʣʘ, ʢʘʢ ʤʥʦʛʦ ʯʘʩʪʝʡ ʨʘʩʪʝʥʠʡ ʷ ʠʩʧʦʣʴʟʦʚʘʣʘ ʠ ʢʘʢ ʤʘʣʦ ʧʨʠ 

ʵʪʦʤ ʧʦʣʫʯʠʣʘ ʢʘʫʯʫʢʘ. ʊʦʛʜʘ ʤʝʥʷ ʟʘʠʥʪʝʨʝʩʦʚʘʣ ʚʦʧʨʦʩ: ʢʘʢ ʞʝ 

ʧʨʦʠʟʚʦʜʷʪ ʢʘʫʯʫʢ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʚʩʝʛʜʘ ʣʠ ʜʣʷ ʵʪʦʛʦ 

ʠʩʧʦʣʴʟʫʶʪ ʨʘʩʪʝʥʠʷ? 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʣʠʪʝʨʘʪʫʨʥʳʝ ʠʩʪʦʯʥʠʢʠ, ʷ ʧʦʥʷʣʘ, ʯʪʦ ʢʘʫʯʫʢʠ 

ʜʝʣʷʪʩʷ ʥʘ ʥʘʪʫʨʘʣʴʥʳʝ ʠ ʩʠʥʪʝʪʠʯʝʩʢʠʝ. ɺʩʝ ʦʥʠ ʵʣʘʩʪʠʯʥʳ, 

ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʳ, ʦʙʣʘʜʘʶʪ ʵʣʝʢʪʨʦʠʟʦʣʷʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʀʟ 

ʢʘʫʯʫʢʦʚ ʧʨʦʠʟʚʦʜʷʪ ʨʝʟʠʥʫ. ʊʘʢ ʯʪʦ ʞʝ ʣʫʯʰʝ ʥʘʪʫʨʘʣʴʥʳʡ ʠʣʠ 

ʩʠʥʪʝʪʠʯʝʩʢʠʡ ʢʘʫʯʫʢ? 

ʗ ʧʦʧʨʦʙʦʚʘʣʘ ʨʘʟʦʙʨʘʪʴʩʷ ʩ ʚʦʧʨʦʩʦʤ ʩʪʨʦʝʥʠʷ ʠ ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʢʘʫʯʫʢʘ. ʇʨʠ ʵʪʦʤ ʷ ʧʦʥʷʣʘ, ʯʪʦ ʤʥʝ ʥʝ ʭʚʘʪʘʝʪ ʟʥʘʥʠʡ ʚ ʦʙʣʘʩʪʠ 

ʬʠʟʠʢʠ ʠ ʭʠʤʠʠ, ʥʦ ʢʦʝ-ʯʪʦ ʷ ʧʦʥʷʣʘ. 

ʗ ʧʦʥʷʣʘ, ʯʪʦ ʚ ʩʦʩʪʘʚ ʢʘʫʯʫʢʘ  ʚʭʦʜʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʤʘʣʝʥʴʢʠʭ ʯʘʩʪʠʯʝʢ ï ʤʦʣʝʢʫʣ ʫʛʣʝʨʦʜʘ ʠ ʚʦʜʦʨʦʜʘ, ʧʨʦʯʥʦ ʩʚʷʟʘʥʥʳʭ 

ʤʝʞʜʫ ʩʦʙʦʡ. 

ʇʨʠ ʨʘʩʪʷʛʠʚʘʥʠʠ ʢʘʫʯʫʢʘ ʢʦʥʮʳ ʮʝʧʦʯʝʢ ʤʦʣʝʢʫʣ ʨʘʟʜʚʠʛʘʶʪʩʷ, ʝʩʣʠ 

ʫʙʨʘʪʴ ʫʩʠʣʠʝ, ʪʦ ʢʦʥʮʳ ʮʝʧʦʯʝʢ ʚʥʦʚʴ ʩʙʣʠʟʷʪʩʷ ʠ ʢʘʫʯʫʢʦʚʦʝ ʠʟʜʝʣʠʝ 

ʚʥʦʚʴ ʧʨʠʤʝʪ ʧʝʨʚʦʥʘʯʘʣʴʥʫʶ ʬʦʨʤʫ ʠ ʨʘʟʤʝʨʳ. ʗ ʧʨʝʜʩʪʘʚʣʷʶ ʩʝʙʝ 

ʤʦʣʝʢʫʣʫ ʢʘʫʯʫʢʘ ʢʘʢ ʧʨʫʞʠʥʫ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʩʠʣʴʥʦ ʨʘʩʪʷʥʫʪʴ, 

ʦʩʚʦʙʦʞʜʸʥʥʘʷ ʧʨʫʞʠʥʘ ʩʥʦʚʘ ʧʨʠʤʝʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ.  

ɽʱʝ ʷ ʧʦʥʷʣʘ, ʯʪʦ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʚ ʢʘʫʯʫʢ ʨʘʟʥʳʭ ʭʠʤʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ ʧʦʣʫʯʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʥʘʯʠʥʘʶʪ ʦʙʣʘʜʘʪʴ ʨʘʟʣʠʯʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʩʚʦʡʩʪʚʘ ʥʘʪʫʨʘʣʴʥʦʛʦ ʠ 

ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʢʘʫʯʫʢʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ 

ʩʣʘʡʜʝ. 

ʇʨʠ ʵʪʦʤ, ʢʘʢ ʥʘʪʫʨʘʣʴʥʳʝ, ʪʘʢ ʠ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʢʘʫʯʫʢʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʚʠʜʝ ʨʝʟʠʥʳ, ʧʦʣʫʯʘʝʤʦʡ ʠʟ ʢʘʫʯʫʢʘ ʚʫʣʢʘʥʠʟʘʮʠʝʡ. 
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ʗ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʘ ʩʚʦʡʩʪʚʘ ʥʘʪʫʨʘʣʴʥʦʛʦ, ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʢʘʫʯʫʢʘ 

ʨʝʟʠʥʳ, ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʠʣʘ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ 

ʩʣʘʡʜʝ. 

ʆʙʣʘʜʘʷ ʫʞʝ ʜʦʩʪʘʪʦʯʥʳʤʠ ʟʥʘʥʠʷʤʠ ʦ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʢʘʫʯʫʢʘ ʠ ʨʝʟʠʥʳ, ʷ ʨʝʰʠʣʘ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʠ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩ: ʧʦʣʴʟʘ 

ʠʣʠ ʚʨʝʜ? ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʚʦʠʭ ʨʘʟʤʳʰʣʝʥʠʡ ʩʦʩʪʘʚʠʣʘ ʪʘʙʣʠʮʫ. 

 

ʊʘʙʣʠʮʘ 2 

ʇʦʣʴʟʘ ʠʣʠ ʚʨʝʜ? 
ʌʘʢʪʦʨ ʈʝʟʠʥʘ, ʧʦʣʫʯʝʥʥʘʷ ʠʟ ʥʘʪʫʨʘʣʴʥʦʛʦ 

ʢʘʫʯʫʢʘ (ʧʦʣʴʟʘ + / ʚʨʝʜ -) 

ʈʝʟʠʥʘ, ʧʦʣʫʯʝʥʥʘʷ ʠʟ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ 

ʢʘʫʯʫʢʘ (ʧʦʣʴʟʘ + / ʚʨʝʜ -) 

ʍʠʤʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ 

ʅʘʪʫʨʘʣʴʥʳʡ 

ʣʘʪʝʢʩ 

+ ʇʨʦʜʫʢʪʳ 

ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʠ 

- 

ʇʨʦʯʥʦʩʪʴ ʄʝʥʝʝ ʧʨʦʯʥʳʝ, 

ʯʝʤ ʧʨʠʨʦʜʥʳʝ 

ʘʥʘʣʦʛʠ 

- ɹʦʣʝʝ ʧʨʦʯʥʳʝ, 

ʯʝʤ ʧʨʠʨʦʜʥʳʝ 

ʘʥʘʣʦʛʠ 

+ 

ʉʪʦʠʤʦʩʪʴ ɹʦʣʝʝ ʜʦʨʦʛʠʝ, ʯʝʤ 

ʧʨʠʨʦʜʥʳʝ 

ʘʥʘʣʦʛʠ 

- ɹʦʣʝʝ ʜʝʰʝʚʳʝ, 

ʯʝʤ ʧʨʠʨʦʜʥʳʝ 

ʘʥʘʣʦʛʠ 

+ 

ʇʨʠ ʥʘʛʨʝʚʘʥʠʠ ʅʝ ʚʳʜʝʣʷʶʪʩʷ 

ʷʜʦʚʠʪʳʝ ʚʝʱʝʩʪʚʘ 

+ ɺʳʜʝʣʷʶʪʩʷ 

ʷʜʦʚʠʪʳʝ ʚʝʱʝʩʪʚʘ 

- 

ɸʣʣʝʨʛʠʷ ʥʘ ʣʘʪʝʢʩ ʋ ʣʶʜʝʡ ʠ 

ʞʠʚʦʪʥʳʭ 

+ ʋ ʣʶʜʝʡ ʠ 

ʞʠʚʦʪʥʳʭ 

- 

ʀʩʪʨʝʙʣʝʥʠʝ 

ʜʝʨʝʚʴʝʚ 

ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʩʳʨʴʷ 

+ ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʩʳʨʴʷ 

- 

ɿʘʧʘʭ ʩʧʝʮʠʬʠʯʝʩʢʠʡ + ʩʧʝʮʠʬʠʯʝʩʢʠʡ + 

ɺʦʟʛʦʨʘʝʤʦʩʪʴ ʠ 

ʪʦʢʩʠʯʥʳʝ 

ʚʝʱʝʩʪʚʘ 

 +  ++ 

ʉʨʦʢ ʩʣʫʞʙʳ  ɹʦʣʝʝ 10 ʣʝʪ  ɹʦʣʝʝ 20 ʣʝʪ 

 

ʈʘʩʩʤʦʪʨʝʚ ʵʪʫ ʪʘʙʣʠʮʫ, ʷ ʧʦʥʷʣʘ, ʯʪʦ ʦʜʥʦʟʥʘʯʥʦʛʦ ʦʪʚʝʪʘ ʥʝ 

ʧʦʣʫʯʝʥʦ. ɿʥʘʯʠʪ, ʧʨʝʜʩʪʦʠʪ ʨʘʟʙʠʨʘʪʴʩʷ ʜʘʣʴʰʝ. ɻʜʝ ʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʨʝʟʠʥʘ? ʂʦʥʝʯʥʦ ʞʝ, ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʰʠʥ ʘʚʪʦʤʦʙʠʣʝʡ, ʙʝʟ ʢʦʪʦʨʳʭ ʤʳ 

ʫʞʝ ʥʝ ʤʦʞʝʤ ʧʨʝʜʩʪʘʚʠʪʴ ʥʘʰʫ ʞʠʟʥʴ. ɹʝʟʦʧʘʩʥʳ ʣʠ ʦʥʠ? 

ɸʚʪʦʤʦʙʠʣʠ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʢʘʥʮʝʨʦʛʝʥʥʦʡ ʦʧʘʩʥʦʩʪʠ ʢʘʢ ʠʟ-

ʟʘ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ ʧʦʩʣʝ ʩʛʦʨʘʥʠʷ ʙʝʥʟʠʥʘ, ʪʘʢ ʠ ʠʟ-ʟʘ ʚʨʝʜʘ ʧʨʠʨʦʜʝ, 

ʥʘʥʦʩʠʤʦʛʦ ʧʨʦʜʫʢʪʘʤʠ ʠʟʥʦʩʘ ʰʠʥ. ʀʟ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʰʠʥ ʧʨʠ 

ʠʩʪʠʨʘʥʠʠ ʦ ʜʦʨʦʛʫ ʚʳʜʝʣʷʶʪʩʷ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʥʝʛʘʪʠʚʥʦ 

ʚʣʠʷʶʪ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʟʜʦʨʦʚʴʝ ʣʶʜʝʡ. ʊʘʢʞʝ ʟʘʛʨʷʟʥʷʶʪ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚʦʟʨʘʩʪʘʶʱʠʝ ʦʙʲʝʤʳ ʫʪʠʣʠʟʘʮʠʠ ʰʠʥ.  

ʇʳʣʴ ʦʪ ʠʟʥʦʩʘ ʰʠʥ ʚʳʟʳʚʘʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʙʦʣʝʚʘʥʠʡ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʠʨʤʳ-ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʠʟ ʨʘʟʥʳʭ ʰʠʥ ʚʳʜʝʣʷʝʪʩʷ ʨʘʟʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ. 

ʊʘʢ ʢʘʢ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʠ ʰʠʨʦʢʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʟʠʥʦʩʦʜʝʨʞʘʱʠʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʙʳʪʫ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʯʝʣʦʚʝʯʝʩʪʚʦ ʥʝ ʤʦʞʝʪ, ʪʦ ʩʪʘʥʦʚʷʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʥʝ 

ʪʦʣʴʢʦ ʚʦʧʨʦʩʳ ʫʤʝʥʴʰʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʧʨʠ ʠʩʪʠʨʘʥʠʠ 

ʰʠʥ ʦ ʜʦʨʦʞʥʦʝ ʧʦʣʦʪʥʦ, ʥʦ ʠ ʫʪʠʣʠʟʘʮʠʷ ʩʪʘʨʳʭ ʦʪʨʘʙʦʪʘʥʥʳʭ ʰʠʥ. 
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ɸ ʚʝʜʴ ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʰʠʥʳ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʮʝʣʝʡ, 

ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʩʣʘʡʜʝ. 

ɺʦʟʚʨʘʱʘʷʩʴ ʢ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʧʦʩʪʘʚʣʝʥʥʦʤʫ ʚʦʧʨʦʩʫ ï ʨʝʟʠʥʘ ï 

ʧʦʣʴʟʘ ʠʣʠ ʚʨʝʜ? ʆʙʝʩʧʝʯʠʚʘʝʪ ʣʠ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʙʝʟʦʧʘʩʥʦʩʪʴ? ʄʦʞʥʦ ʜʘʪʴ ʦʜʥʦʟʥʘʯʥʳʡ ʦʪʚʝʪ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʞʠʟʥʴ ʙʝʟ ʨʝʟʠʥʳ ʥʝʚʦʟʤʦʞʥʘ, ʘʥʘʣʦʛʦʚ ʜʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦʢʘ ʥʝʪ. ʅʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʝ ʪʨʝʙʫʝʪ ʪʱʘʪʝʣʴʥʦʛʦ ʩʦʙʣʶʜʝʥʠʷ ʧʨʘʚʠʣ ʠ ʨʘʟʨʘʙʦʪʢʠ 

ʩʦʚʝʨʰʝʥʥʳʭ ʤʝʪʦʜʦʚ ʫʪʠʣʠʟʘʮʠʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʩʝʡ ʧʣʘʥʝʪʳ. 
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ˉ7. ï ʩ.24-27 

 

ʇʆʃʋʏɽʅʀʗ  ʂʆʃʃʆʀɼʅʆʁ ʅɸʅʆʉɽʈʓ ʀɿ ʅɽʌʊɽʅʆʁ ʉɽʈʓ 

ʊɽʅɻʀɿʉʂʆɻʆ  ʄɽʉʊʆʈʆɾɼɽʅʀʗ 

 

ʉʘʜʠʝʚʘ ʍ.ʈ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ɸʪʝʥʦʚ ɽ.ʀ. ʤʘʛʠʩʪʨ, ʢʘʬʝʜʨʳ çʍʠʤʠʷ ʠ 

ʭʠʤʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷè, ʉʝʡʩʝʙʘʝʚ ɸ.ʄ. ʤʘʛʠʩʪʨ ʢʘʬʝʜʨʳ 

çʄʝʥʝʜʞʤʝʥʪè, ɹʘʣʪʘʙʘʝʚʘ ɼ.ɻ. ʩʪʫʜʝʥʪʢʘ ʢʘʬʝʜʨʳ çʍʠʤʠʷ ʠ 

ʭʠʤʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷè 

 

ɺʘʞʥʝʡʰʝʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʊʝʥʛʠʟʩʢʦʡ ʥʝʬʪʠ ʵʪʦ ʚʳʩʦʢʦʝ ʥʘʭʦʞʜʝʥʠʝ 

ʚ ʥʝʡ ʩʝʨʦʚʦʜʦʨʦʜʘ ʚ ʧʦʧʫʪʥʦʤ ʛʘʟʝ, ʠʩʭʦʜʷ ʦʪ ʵʪʦʛʦ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ 

ʩʳʨʫʶ ʥʝʬʪʴ ʜʦʚʝʩʪʠ ʜʦ ʪʦʚʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʝʝ ʦʯʠʱʘʶʪ, ʠ ʧʦʣʫʯʘʶʪ 

ʜʨʫʛʦʡ ʧʨʦʜʫʢʪ ʩʝʨʫ. ɺ ʩʪʨʘʥʝ ʧʨʦʠʟʚʦʜʷʪ ʦʢʦʣʦ 1 ʤʠʣʣʠʦʥʘ ʪʦʥʥʳ ʩʝʨʳ ʚ 

ʛʦʜ ʦʙʨʘʟʦʚʘʥʥʦʛʦ ʦʪ ʦʯʠʩʪʢʠ ʥʝʬʪʠ. [1] ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʨʳ ʠʟʚʝʩʪʥʦ ʩ 

ʜʨʝʚʥʠʭ ʚʨʝʤʝʥ, ʫʞʝ ʚ ʪʝ ʚʨʝʤʝʥʘ ʝʶ ʧʦʣʴʟʦʚʘʣʠʩʴ ʢʘʢ ʙʘʢʪʝʨʠʮʠʜʥʳʤ 

ʩʨʝʜʩʪʚʦʤ ʚ ʚʠʜʝ ʩʝʨʥʳʭ ʤʘʟʝʡ.  ʇʦ ʨʘʟʚʠʪʠʶ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚʦʟʨʘʩʪʘʣʘ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʩʝʨʝ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ 

[2]. ʉʝʡʯʘʩ ʞʝ ʩʝʨʘ ʚʭʦʜʠʪ ʚ ʧʷʪʸʨʢʫ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ.  

ʎʝʣʴ ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ - ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʚʪʦʨʠʯʥʦʝ ʩʳʨʴʝ, ʊʝʥʛʠʟʩʢʫʶ 

ʩʝʨʫ, ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʂʘʟʘʭʩʪʘʥʘ, ʪʝʤ ʩʘʤʳʤ ʫʣʫʯʰʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʦʝ 

ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ. ʊʘʢ ʢʘʢ ʚʩʝ ʜʨʘʛʦʮʝʥʥʦʝ ʩʳʨʴʝ ʧʨʦʜʘʝʪʩʷ ʟʘ 

ʨʫʙʝʞ. ʇʦʣʫʯʝʥʠʝ ʥʘʥʦ ʨʘʟʤʝʨʥʦʡ ʩʝʨʳ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʫʞʝ ʩʣʫʞʠʪʴ ʚ 

ʢʘʯʝʩʪʚʝ ʬʫʥʛʠʮʠʜʘ, ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʤʝʜʠʮʠʥʝ, ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʪ.ʜ. 

ʇʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʥʘʥʦ ʨʘʟʤʝʨʥʦʡ ʩʝʨʳ ʧʨʦʚʦʜʠʪʩʷ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ. ɺ ʨʘʩʪʚʦʨ ʧʦʣʫʯʝʥʥʦʛʦ ʧʦʣʠʩʫʣʴʬʠʜʘ ʢʘʣʴʮʠʷ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ 

ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʧʨʠʣʠʚʘʝʪʩʷ 20%  ʩʦʣʷʥʘʷ 

ʢʠʩʣʦʪʘ  (ʨʠʩʫʥʦʢ 1) . 

 

 
 

ʈʠʩ.1. ʋʩʪʘʥʦʚʢʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʥʦ ʨʘʟʤʝʨʥʦʡ ʩʝʨʳ 
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ʉʦʦʪʥʦʰʝʥʠʝ ʨʘʩʪʚʦʨʘ ʧʦʣʠʩʫʣʴʬʠʜʦʚ ʢ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʝ ʨʘʚʥʦ 1:0,2.  

ʇʨʠ ʵʪʦʤ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʡ ʨʘʩʪʚʦʨ ʤʫʪʥʝʝʪ ʠ ʦʙʨʘʟʫʝʪʩʷ ʩʚʝʪʣʦ-ʞʝʣʪʳʡ 

ʦʩʘʜʦʢ ʩʝʨʳ. ʇʨʠʤʝʨʦʤ ʚʳʜʝʣʝʥʠʷ ʯʘʩʪʠʮ ʩʝʨʳ ʠʟ ʨʘʩʪʚʦʨʘ ʧʦʣʠ- 

ʩʫʣʴʬʠʜʘ ʢʘʣʴʮʠʷ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʦʡ ʨʝʘʢʮʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʦʩʘʞʜʝʥʠʷ 

ʦʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʦʡ: 

ψὅὥὛρφὌὅὰψὅὥὅὰσὛȢ ὌὛᴻ            (1) 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʪʝʢʘʥʠʷ ʵʪʦʡ ʨʝʘʢʮʠʠ ʚʳʧʘʜʘʝʪ ʚ ʦʩʘʜʦʢ ʯʠʩʪʘʷ ʩʝʨʘ 

ʚ ʚʠʜʝ ʤʦʣʝʢʫʣʳ Ὓ, ʘ ʢʘʣʴʮʠʡ ʧʝʨʝʭʦʜʠʪ ʚ ʨʘʩʪʚʦʨ ʚ ʚʠʜʝ ὅὥὅὰ. ɼʘʣʝʝ 
ʧʦʣʫʯʝʥʥʳʡ ʨʘʩʪʚʦʨ ʬʠʣʴʪʨʫʝʪʩʷ ʠ ʧʦʣʫʯʝʥʥʳʡ ʬʠʣʴʪʨʘʪ ʦʙʠʣʴʥʦ 

ʧʨʦʤʳʚʘʝʪʩʷ ʚʦʜʦʡ ʜʣʷ ʫʜʘʣʝʥʠʷ ʤʦʣʝʢʫʣ ὅὥὅὰ [3]. ʇʦʣʫʯʝʥʥʘʷ ʩʝʨʘ 

ʚʳʩʫʰʠʚʘʝʪʩʷ ʚ ʵʢʩʠʢʘʪʦʨʝ, ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʘʥʘʣʠʟʠʨʫʝʪʩʷ. 

ʆʪʦʙʨʘʥʥʳʝ ʧʨʦʙʳ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩ ɹ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʝʡ ʧʦʣʠ- 

ʩʫʣʴʬʠʜʦʚ. ʂʘʢ ʧʦʢʘʟʘʥʦ, ʚ ʨʠʩʫʥʢʝ 2  ʩʦʜʝʨʞʘʥʠʝ ʧʦʣʠʩʫʣʴʬʠʜʦʚ ʩʦ 

ʚʨʝʤʝʥʝʤ ʥʘʛʨʝʚʘʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

 

 
 
ʈʠʩ.2.  ɿʘʚʠʩʠʤʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʧʦʣʠʩʫʣʴʬʠʜ-ʪʠʦʩʫʣʴʬʘʪʥʦʛʦ ʨʘʩʪʚʦʨʘ  ʦʪ 

ʚʨʝʤʝʥʠ,  † ʤʠʥʫʪ (ʦʨʜʠʥʘʪʘ ʍ) ʠ  ʢʦʥʮʝʥʪʨʘʮʠʠ ʉ, ʛ/ʣ (ʘʙʩʮʠʩʩʘ ʋ)  ʧʦʣʠʩʫʣʴʬʠʜʥʳʭ  
ʠ ʪʠʦʩʫʣʴʬʘʪʥʳʭ ʨʘʩʪʚʦʨʘʭ.  

 

ʊʘʢ ʞʝ ʘʥʘʣʠʟʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʛʨʝʚʘʪʴ ʨʘʩʪʚʦʨ ʙʦʣʴʰʝ 4 ʯʘʩʦʚ ʥʝ 

ʠʤʝʝʪ ʩʤʳʩʣʘ, ʪʘʢ ʢʘʢ ʜʘʣʴʥʝʡʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦʣʠʩʫʣʴʬʠʜʦʚ ʥʝ ʠʜʝʪ ʠ 

ʙʫʜʝʪ ʪʦʣʴʢʦ ʧʝʨʝʨʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ [4]. 

ʆʙʨʘʟʫʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʦʣʠʩʫʣʴʬʠʜʳ, ʦʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʩʥʠʤʦʢ ʀʂ-ʩʧʝʢʪʨʦʚ ʨʘʩʪʚʦʨʦʚ ʨʠʩ.2, ʥʘʙʣʶʜʘʶʪʩʷ ʠʥʪʝʥʩʠʚʥʳʝ ʧʦʣʦʩʳ, 

ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʩʫʣʴʬʠʜʘ ʩ ʯʘʩʪʦʪʘʤʠ 1869 ʩʤ
-1
, ʠ ʧʦʣʠʩʫʣʴʬʠʜʘ ʢʘʣʴʮʠʷ 

1867 ʩʤ
-1
, ʘ ʪʘʢʞʝ ʪʠʦʩʫʣʴʬʘʪʘ ʢʘʣʴʮʠʷ, ʩʣʘʙʳʝ ʧʦʣʦʩʳ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ 

ʩʝʨʳ ʩ ʯʘʩʪʦʪʘʤʠ 2341 ʩʤ
-1
, 2362 ʩʤ

-1
  

ɺ ʪʘʙʣʠʮʝ 1 ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʦʚ ʨʘʩʪʚʦʨʘ ʧʦʣʠʩʫʣʴʬʠʜʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʪʝʢʘʶʱʝʡ ʨʝʘʢʮʠʠ ʦʙʨʘʟʦʚʳʚʘʣʠʩʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʧʦʣʠʩʫʣʴʬʠʜʳ ʢʘʣʴʮʠʷ (70%) ʠ ʧʦʙʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ï ʪʠʦʩʫʣʴʬʘʪ ʢʘʣʴʮʠʷ 

(23%), ʠ ʥʝʧʨʦʨʝʘʛʠʨʦʚʘʚʰʘʷ ʩʝʨʘ ʠ ʠʟʚʝʩʪʴ (7%) . 

0 

20 

40 

60 

80 

100 

120 

140 

60 90 120 150 180 210 240 

͙ͨͦͫͯ͡͡Έͺ͙͒· 

͙ͭͦͫͯ͡Έͺ͊ͭ· 



70 

 

ʆʜʥʘʢʦ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʨʘʩʪʚʦʨ ʪʘʢʞʝ ʙʳʣ 

ʘʥʘʣʠʟʠʨʦʚʘʥ ʥʘ ʥʘʣʠʯʠʝ ʠʩʢʦʤʳʭ ʠʦʥʦʚ S
2-
, S2O3

2-
, SO3

2-
, Sn

2-
 ʧʨʠ ʧʦʤʦʱʠ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

 

                                                                                          ʊʘʙʣʠʮʘ 1 
ʇʨʦʙʘˉ ʇʦʣʠʩʫʣʴʬʠʜʳ 

ʛ/ʣ 

ʊʠʦʩʫʣʴʬʘʪ 

ʢʘʣʴʮʠʷ 

ʛ/ʣ 

ʨʅ 

1 18,1 5,2 10 

2 34,2 7,4 9 

3 58,6 9,9 9 

4 80,7 18 8 

5 96,4 24,2 8 

6 113,1 35,7 7 

7 129,5 42,5 7 
 
 

ɺ ʨʠʩʫʥʢʝ 3 ʧʦʢʘʟʘʥʳ  ʘʥʘʣʠʟʳ ʧʦʨʦʰʢʘ ʥʘʥʦ ʨʘʟʤʝʨʥʦʡ ʩʝʨʳ ʙʳʣʦ 

ʠʩʩʣʝʜʦʚʘʥʦ  ʥʘ ʈʕʄ ï ʈʘʩʪʨʦʚʳʡ ʥʠʟʢʦʚʘʢʫʫʤʥʳʡ ʵʣʝʢʪʨʦʥʥʳʡ 

ʤʠʢʨʦʩʢʦʧ JEOL JSM-6490LV (ʧʨʦʠʟʚʦʜʩʪʚʘ ʗʧʦʥʠʷ) [5]. ʍʠʤʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ ʥʘʥʦ ʨʘʟʤʝʨʥʳʡ ʢʦʣʣʦʠʜʥʦʡ ʩʝʨʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2 ʠ ʩʥʠʤʦʢ 

ʤʠʢʨʦʩʢʦʧʘ ʥʘ ʨʠʩʫʥʢʝ 3. 

 

ʊʘʙʣʠʮʘ 2  

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʦʛʦ ʧʦʨʦʰʢʘ ʩʝʨʳ 

 

 

 

 

 

 

 

 

 

ʕʣʝʤʝʥʪ ɺʝʩʦʚʦʡ % ɸʪʦʤʥʳʡ 

% 

S  99.92 99.93 

Cl  0.08 0.07 

ʀʪʦʛʠ 100.00 100.00 
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ʈʠʩ.3. ʕʣʝʢʪʨʦʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ (ʤʠʢʨʦʩʢʦʧ JEOL JSM-6490LV) 

 

ɹʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʦʙʲʸʤʘ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ ʧʨʠʣʠʚʘʝʤʦʡ 

ʢ ʨʘʩʪʚʦʨʫ ʧʦʣʠʩʫʣʴʬʠʜʦʚ ʚʣʠʷʝʪ ʥʘ ʨʘʟʤʝʨ ʯʘʩʪʠʮ ʩʝʨʳ. ʇʦʵʪʦʤʫ 

ʞʝʣʘʪʝʣʴʥʳʤ ʦʙʲʸʤʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʨʘʩʪʚʦʨʘ ʧʦʣʠʩʫʣʴʬʠʜʘ ʢ ʩʦʣʷʥʦʡ 

ʢʠʩʣʦʪʝ ʷʚʣʷʝʪʩʷ 1:0,2 . 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʙʦʪ ʙʳʣʦ ʚʳʷʚʣʝʥʦ: 

1. ɺʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʧʦʣʠʩʫʣʴʬʠʜʦʚ ʢʘʣʴʮʠʷ ʠʟ ʊʝʥʛʠʟʩʢʦʡ 
ʩʝʨʳ. ʇʨʠ ʵʪʦʤ ʩʦʜʝʨʞʘʥʠʝ ʧʦʣʠʩʫʣʴʬʠʜʦʚ ʚ ʨʘʩʪʚʦʨʝ  ʦʢʦʣʦ 70 %. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʯʪʦ ʥʘʛʨʝʚʘʪʴ ʧʨʠ ʵʪʦʤ ʨʘʩʪʚʦʨ ʙʦʣʴʰʝ 

70-80 □ ʉ ʪʝʤʧʝʨʘʪʫʨʝ  ʥʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ.  

2. ʊʘʢ ʞʝ ʚʦʟʤʦʞʥʦ ʧʦʣʫʯʝʥʠʝ ʢʦʣʣʦʠʜʥʦʡ ʩʝʨʳ ʩ ʧʨʝʦʙʣʘʜʘʶʱʠʤ 
ʨʘʟʤʝʨʦʤ ʯʘʩʪʠʮ 10-40 ʥʤ ʠʟ ʧʦʙʦʯʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʊʝʥʛʠʟʩʢʦʡ ʩʝʨʳ. ʇʨʠ 

ʵʪʦʤ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʯʪʦ ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʩʪʚʦʨ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ ʩ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ 10-20 ʤʘʩʩ.%. ʆʙʲʝʤʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʩʤʝʰʠʚʘʝʤʳʭ 

ʨʘʩʪʚʦʨʦʚ ʧʦʣʠʩʫʣʴʬʠʜʘ ʢʘʣʴʮʠʷ ʠ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 1:0,2; ʧʨʠ ʵʪʦʤ ʧʦʣʫʯʘʶʪ ʢʦʣʣʦʠʜʥʫʶ ʩʝʨʫ ʩ ʧʨʝʦʙʣʘʜʘʶʱʠʤ 

ʨʘʟʤʝʨʦʤ ʯʘʩʪʠʮ ʚ ʧʨʝʜʝʣʘʭ 10-40 ʥʤ.  

3. ʉʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ ʤʝʥʝʝ 20%, ʢʘʢ ʠ 
ʦʙʲʝʤʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʩʤʝʰʠʚʘʝʤʳʭ ʨʘʩʪʚʦʨʦʚ ʧʦʣʠʩʫʣʴʬʠʜʘ ʢʘʣʴʮʠʷ ʢ 

ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ ʥʠʞʝ 1:0,20; ʪʘʢʞʝ ʧʨʠʚʦʜʠʪ ʢ ʫʢʨʫʧʥʝʥʠʶ ʧʦʣʫʯʘʝʤʳʭ 

ʯʘʩʪʠʮ ʢʦʣʣʦʠʜʥʦʡ ʩʝʨʳ. 

4. ʋʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ ʙʦʣʝʝ 20%, ʢʘʢ ʠ 
ʦʙʲʝʤʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʩʤʝʰʠʚʘʝʤʳʭ ʨʘʩʪʚʦʨʦʚ ʧʦʣʠʩʫʣʴʬʠʜʘ ʢʘʣʴʮʠʷ ʢ 

ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ ʚʳʰʝ 1:0,2; ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʨʘʩʭʦʜʫ ʨʝʘʛʝʥʪʘ. 

5. ʀʩʩʣʝʜʦʚʘʥʦ ʀʂ-ʩʧʝʢʪʨʦʩʢʦʧʠʯʝʩʢʠʤ ʠ ʨʝʥʪʛʝʥʪʦʬʘʟʥʳʤ, ʘ ʪʘʢʞʝ 

ʤʠʢʨʦʩʪʨʫʢʪʫʨʫ ʥʘʥʦʩʝʨʳ ʨʘʩʪʨʦʚʳʤ ʵʣʝʢʪʨʦʥʥʳʤ ʤʠʢʨʦʩʢʦʧʦʤ 
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6. ʀʟʫʯʝʥʦ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʦʣʫʯʝʥʠʷ 

ʥʘʥʦʜʠʩʧʝʨʩʥʦʡ ʩʝʨʳ. 

ʀʟʤʝʨʝʥʠʷ ʥʘʥʦʤʝʪʨʦʚ  ʜʣʷ ʥʘʥʦʩʝʨʳ ʠ ʝʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʚʦʜʥʦʡ ʩʨʝʜʝ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʧʝʨʩʧʝʢʪʠʚʥʳʤ. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʤʳ ʟʥʘʝʤ ʦ ʥʝʢʦʪʦʨʳʭ ʪʨʫʜʥʦʩʪʷʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʠʨʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ ʧʦʚʝʜʝʥʠʝ ʠ ʩʫʜʴʙʫ 

ʥʘʥʦʩʝʨʳ.  
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The world needs in phosphoric acid of technical and food brands is 

estimated at 2,8 million tons of P205 per year, including about 15% of food 

grades. Phosphoric acid of food standard is used in production of various 

phosphate salts, for purification of drinking water, fats, sugar, as acid additives 

in drinks, for production of toothpaste, etc. [1]. 

In present the phosphoric acid is received by two methods: oxidation of 

phosphorus obtained by electrothermal reduction of phosphorite and extraction. 

Extraction method is more economic than thermal, therefore it has gained wider 
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application in production. The extraction method is based on decomposition of 

natural phosphates by acids (generally sulfuric acid, to a lesser extent nitric acid 

and in insignificant degree hydrochloric acid). For example, sulfuric acid 

interacts with phosphate according to the following equation [3]: 
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Quality of extraction phosphoric acid (EPA) depends on composition of 

natural phosphates and the mode of production process [2]. The disadvantage of 

this method is that phosphoric acid received by extraction is strongly 

contaminated, the total content of impurities reaches 8 - 10%.  The most 

dangerous impurities in extraction phosphoric acid are fluorine compounds. 

Physiological activity of fluorine is very high. Fluorine has ability to damage 

human bone tissue. Excess of fluorine can cause destruction of teeth enamel both 

of people and animals. Fluorine influences metabolism of plants and is capable 

to cause decrease in rates of oxygen uptake, disorder of respiratory activity, 

decrease in assimilation of nutrients, decrease of maintenance of  chlorophyll, 

suppression of starch synthesis, destruction of DNA and RNA and inhibit some 

other metabolic processes.  

Considering all listed reasons, it is necessary to accelerate development and 

deployment of efficient schemes on cleaning of extraction phosphoric acid from 

impurities. The analysis of statistical data shows that since the beginning of the 

80th of the last century the tendency of increase in production of phosphoric 

acid of qualified brands received by cleaning of the extraction phosphoric acid is 

observed. Manufacturers consider purification of extraction phosphoric acid as a 

serious alternative way to a thermal method of receiving a phosphoric acid. 

Currently various methods of defluorination of phosphoric acid are known: 

1) removing of fluorine containing impurities to the gas phase during acid 

concentration by the hot gaseous heat carriers ; 

2) sorption; 

3) extraction; 

4) crystallization and cryogenic technique; 

5) precipitation of impurities in the form of sparingly soluble salts; 

6) deposition of impurities during neutralization of  EPA; 

7) cleaning of EPA by  solid and suspended solids. 

 

Sorption methods proved to be very efficient for removing impurities from 

various objects. There is no doubt that sorption techniques also can be used for 

cleaning EPA from metal and fluorine impurities. We considered a problem of 

application of adsorption methods for EPA cleaning from fluorine impurities 

using various adsorbents. The use of the adsorption method for direct cleaning 

of extraction phosphoric acid did not find cases in the production practice and is 

not described. However, in general application of this method for other purposes 

is widely known. Adsorption is the method, known since ancient times. It allows 
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to obtain a wide range of deeply purified products in food and chemical industry 

on an industrial scale. 

The phenomenon of adsorption is caused by existence of attractive forces 

between active centers of adsorbent and dissolved molecules on the liquid-solid 

interphase. Process of transition of adsorbate molecules from the solution to the 

surface layer of an adsorbent happens in the case, if attractive forces of 

adsorbent active centers surpass the forces influencing the adsorbate molecules 

in the bulk of solution. Any solid matters possess a surface and, therefore, 

potentially are adsorbents. Many solid matters possess a restricted surface on 

which molecules of matters can keep. It limits total of the substance capable to 

keep on a surface if only one layer of the adsorbed molecules is formed [3]. 

Efficiency of adsorption of substances from aqueous solutions depends on 

the chemical nature of adsorbent surface, size of this surface and its availability. 

But, first of all it is defined by chemical nature of molecules of the extracted 

substances and their structure in aqueous solutions. 

One of the most widespread mineral adsorbents in the production practice 

is the silica gel which has well developed porosity. Externally the silica gel is 

solid grains, transparent or opaque, colorless or slightly brown. Silica gel is one 

of the first inorganic synthetic adsorbents which has well developed porosity. 

Properties of silica gel as an adsorbent for various components are substantially 

defined by chemical constitution of a surface, along with geometrical (porous) 

arrangement. 

An other type of the adsorbent having been studied in this work is synthetic 

zeolite of CaA brand. Zeolites are the aluminosilicates containing oxides of 

alkaline and alkaline earth metals in the structure, characterized by strictly 

regular structure of pores which in ordinary conditions are filled with water 

molecules, that can be removed by heating [3].  

The mechanism of cleaning of extraction phosphoric acid on silica gel or 

zeolite adsorbents is close to ion exchange. Ion-exchange methods have shown 

to be very efficient for cleaning of extraction phosphoric acid from fluorine, 

calcium, a magnesium, iron, etc. As a starting material, samples of extraction 

phosphoric acid produced at ñKazphosphateò LLP were taken. Initial 

characteristics of acid are represented in table 1. 

 

Table 1 

Mass fraction of impurities in extraction phosphoric acid (produced by 

ñKazphosphateò LLP) 

ˉ  ɟ, g/cm
3
 P2O5 

total,% 

CaO, % MgO, 

% 

Fe2O3, 

% 

Al 2O3, 

% 

F,% 

1 1,22 17,7 0,49 1,24 0,79 0,52 1,3 

2 1,26 20,7 0,74 1,73 0,97 0,73 1,8 

3 1,27 21,6 0,57 1,49 0,99 0,86 1,74 

4 1,23 17,9 0,59 0,98 0,95 0,59 1,55 
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Further adsorption cleaning of these samples of extraction phosphoric acid 

was carried out. A separatory funnel was filled with the silica gel or zeolite. The 

extraction phosphoric acid was passed though the sorbent layer at a rate of 2-3 

drops per minute. Eluate was collected in a glass for further definition of a mass 

fraction of fluorine in the purified extraction phosphoric acid. 

 

Table 2 

The results of purification of extraction phosphoric acid from fluorine 

containing impurities on different adsorbents 

 ̄ Initial EPA  

F,% 

Zeolite  

F,% 

Silica gel  

F,% 

1 1,81 0,70 0,13 

2 1,75 0,65 0,10 

3 1,87 0,76 0,15 

 

Thus, as it is shown by the experimental data, the best results have been 

received by the adsorption cleaning of extraction phosphoric acid with the use of 

a silica gel. Possibly it is bound to a larger specific surface area and small pore 

diameter of silica gel than of zeolite of the mentioned brand. Moreover, silica 

gel has shown high activity in relation to other pollutants. As can be seen from 

table 3, the decrease in the content of calcium and magnesium impurities were  

0,57% and 1,28% respectively, iron - 0,39% and aluminum - 0,28%. The 

decrease in the content of fluorine more than 10 times was reached. The purified 

extraction phosphoric acid in this parameter corresponds to the State Standard 

10678-74 (orthophosphoric thermal acid "B"). 

 

Table 3 

Mass fraction of impurities in extraction phosphoric acid after the 

adsorption cleaning on a silica gel 

Extraction 

phosphoric acid 

P2O5  

% 

(total)  

CaO,  

%  

MgO,  

%  

Fe2O3,  

%  

Al 2O3, 

%  

F, 

%  

Initial extraction 

phosphoric acid 

20,7  0,74  1,73  0,97  0,73  1,81  

Extraction 

phosphoric acid 

after cleaning on 

a silica gel 

20,2  0,17  0,45  0,58  0,45  0,13  

 

In conclusion it should be noted that the accumulated experience on 

concentrating and cleaning of a phosphoric acid, and also on extraction of 

harmful components from gaseous and liquid forms in various industries and 

especially fluorides by production of phosphates allows to protect the person 
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and his environment, plants and animal life from harmful effects of the specified 

pollutants already now. 

World tendencies of redistribution of use of high-quality phosphatic raw 

material towards receiving the cleared ecologically safe phosphatic products, 

especially food and technical quality and the predicted body height of volumes 

from production respectively toughen ecological requirements to technological 

processes in order to avoid environmental.  
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ʩʳʨʴʷ ʠ, ʧʦ ʤʝʨʝ ʦʪʨʘʙʦʪʢʠ ʥʘʠʙʦʣʝʝ ʙʦʛʘʪʳʭ ʠ ʣʝʛʢʦʜʦʩʪʫʧʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʢʘʯʝʩʪʚʦ ʨʫʜ ʩʥʠʞʘʝʪʩʷ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ ʠ 

ʩʪʦʠʤʦʩʪʴ ʧʦʣʝʟʥʦʛʦ ʧʨʦʜʫʢʪʘ ʚʦʟʨʘʩʪʘʝʪ. ʇʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʦʩʪʴ ʟʘʜʘʯʠ 

ʫʪʠʣʠʟʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ ʬʦʩʬʦʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʦʪʭʦʜʦʚ ʬʣʦʪʘʮʠʦʥʥʦʛʦ ʦʙʦʛʘʱʝʥʠʷ ʙʝʜʥʳʭ ʬʦʩʬʦʨʠʪʦʚ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʣʦʛʠʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʚʳʛʦʜʳ ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʡ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ ʚ ʢʘʯʝʩʪʚʝ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ 

ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʘʭ ʠ ʧʝʨʚʠʯʥʦʤ 

ʤʠʥʝʨʘʣʴʥʦʤ ʩʳʨʴʝ, ʪʝʤ ʩʘʤʳʤ, ʫʤʝʥʴʰʠʪʴ ʦʙʲʝʤ ʚʝʜʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ 

ʜʦʙʳʚʘʶʱʠʭ ʨʘʙʦʪ ʠ ʪʝʤʧʳ ʨʦʩʪʘ ʦʪʚʘʣʦʚ ʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ [1]. 

ɺ ʛʦʨʦʜʝ ʂʘʨʘʪʘʫ ʬʫʥʢʮʠʦʥʠʨʦʚʘʣʘ ʦʙʦʛʘʪʠʪʝʣʴʥʘʷ ʬʘʙʨʠʢʘ ʧʦ 

ʧʦʣʫʯʝʥʠʶ ʢʦʥʮʝʥʪʨʘʪʘ ʠʟ ʬʦʩʬʘʪʥʳʭ ʨʫʜ ʧʦ ʤʝʪʦʜʫ ʩʫʩʧʝʥʟʠʦʥʥʦ - 
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ʬʣʦʪʘʮʠʦʥʥʦʛʦ ʦʙʦʛʘʱʝʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. ʆʪʭʦʜʳ ʬʣʦʪʘʮʠʦʥʥʦʛʦ ʦʙʦʛʘʱʝʥʠʷ ʚ ʚʠʜʝ ʛʠʜʨʦʩʫʩʧʝʥʟʠʠ 

ʙʝʜʥʳʭ ʰʣʘʤʦʚ ʥʘʧʨʘʚʣʷʣʠʩʴ ʚ ʰʣʘʤʦʥʘʢʦʧʠʪʝʣʴ, ʚ ʢʦʪʦʨʦʤ ʩʫʩʧʝʥʟʠʷ 

ʦʪʩʪʘʠʚʘʣʘʩʴ ʩ ʨʘʟʜʝʣʝʥʠʝʤ ʥʘ ʦʩʘʜʦʢ ʠ ʞʠʜʢʫʶ ʯʘʩʪʴ, ʧʨʦʠʩʭʦʜʠʣʦ 

ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʝʩʪʝʩʪʚʝʥʥʦʝ ʠʩʧʘʨʝʥʠʝ ʚʦʜʳ ʠʟ ʞʠʜʢʦʡ ʯʘʩʪʠ, ʘ ʪʚʝʨʜʘʷ 

ʯʘʩʪʴ ʦʪʭʦʜʘ, ʩʦʜʝʨʞʘʱʘʷ  14-17 % ʈ2ʆ5, ʥʘʢʘʧʣʠʚʘʣʘʩʴ ʚ ʦʙʲʝʤʝ 

ʰʣʘʤʦʥʘʢʦʧʠʪʝʣʷ. ʂʦʣʠʯʝʩʪʚʦ ʥʘʢʦʧʣʝʥʥʳʭ ʚ ʥʝʤ ʪʚʝʨʜʳʭ ʦʪʭʦʜʦʚ 

ʬʣʦʪʘʮʠʦʥʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʬʦʩʬʘʪʥʦʛʦ ʩʳʨʴʷ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 14 ʤʣʥ. ʪ 

(ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʧʦʣʝʟʥʳʡ ʢʦʤʧʦʥʝʥʪ ʈ2ʆ5 - 246,5 ʪʳʩ. ʪ). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʩʢʣʘʜʠʨʦʚʘʥʥʳʝ ʚ ʰʣʘʤʦʥʘʢʦʧʠʪʝʣʝ ʧʦʜ 

ʦʪʢʨʳʪʳʤ ʥʝʙʦʤ ʦʪʭʦʜʳ ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʝʪʨʦʚʦʡ ʠ ʚʦʜʥʦʡ ʵʨʦʟʠʠ, ʯʪʦ 

ʩʦʟʜʘʝʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʦʢʨʫʞʘʶʱʝʛʦ 

ʨʘʡʦʥʘ: ʚʳʥʦʩ ʧʳʣʠ, ʩʦʜʝʨʞʘʱʝʡ ʦʢʠʩʴ ʢʨʝʤʥʠʷ ʩ ʚʳʩʦʭʰʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʰʣʘʤʦʥʘʢʦʧʠʪʝʣʷ, ʚʳʤʳʚ ʬʪʦʨʩʦʜʝʨʞʘʱʠʭ ʩʦʣʝʡ ʠʟ ʪʦʣʱʠ ʦʪʭʦʜʦʚ 

ʜʦʞʜʝʚʳʤʠ ʚʦʜʘʤʠ ʚ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ. 

ʋʪʠʣʠʟʘʮʠʶ ʦʪʭʦʜʦʚ ʦʙʦʛʘʱʝʥʠʷ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʨʝʟʝʨʚ 

ʟʘʧʘʩʦʚ ʦʪʢʨʳʪʦʡ ʨʘʟʨʘʙʦʪʢʠ, ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ  ʢʦʪʦʨʳʤʠ ʚʝʩʴʤʘ 

ʦʛʨʘʥʠʯʝʥʘ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʢʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʥʘʢʦʧʣʝʥʥʳʭ ʦʪʭʦʜʦʚ ʠʟʫʯʝʥʠʝʤ ʠʭ ʤʠʥʝʨʘʣʴʥʦʛʦ ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʝʨʝʨʘʙʦʪʢʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʠʥʦʚʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʩʚʦʝʥʠʷ ʬʦʩʬʘʪʥʦʡ ʩʳʨʴʝʚʦʡ ʙʘʟʳ [2]. 

ʇʝʨʚʦʥʘʯʘʣʴʥʳʤ ʵʪʘʧʦʤ ʨʘʙʦʪʳ ʙʳʣʘ ʦʮʝʥʢʘ ʦʙʲʝʤʦʚ ʦʪʭʦʜʦʚ ʚ 

ʰʣʘʤʦʥʘʢʦʧʠʪʝʣʷʭ. ɸʥʘʣʠʟ ʜʦʢʫʤʝʥʪʘʮʠʠ ʦʙʦʛʘʪʠʪʝʣʴʥʦʡ ʬʘʙʨʠʢʠ ʟʘ 

ʧʝʨʠʦʜ ʝʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʚ 

ʰʣʘʤʦʥʘʢʦʧʠʪʝʣʷʭ ʩʢʦʧʠʣʦʩʴ ʙʦʣʝʝ 14 ʤʣʥ. ʪʦʥʥ ʦʪʭʦʜʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʦʙʱʝʡ  ʧʣʦʱʘʜʴʶ 12 ʛʝʢʪʘʨʦʚ. 

ʇʦʩʢʦʣʴʢʫ ʥʘʢʦʧʣʝʥʠʝ ʰʣʘʤʘ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʣʝʪ, ʪʦ 

ʩʣʝʜʦʚʘʣʦ ʙʳ ʦʞʠʜʘʪʴ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦ ʩʣʦʷʤ ʠ ʧʦ 

ʧʣʦʱʘʜʠ ʰʣʘʤʦʥʘʢʦʧʠʪʝʣʝʡ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ 

ʦʧʨʝʜʝʣʝʥʥʘʷ ʩʭʝʤʘ ʦʪʙʦʨʘ ʦʙʨʘʟʮʦʚ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʣʘ ʙʳ ʥʘʠʙʦʣʝʝ 

ʦʙʲʝʢʪʠʚʥʫʶ ʢʘʨʪʠʥʫ. ʇʨʠ ʦʪʙʦʨʝ ʧʨʦʙʳ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʝʤʠʪʴʩʷ ʢ ʪʦʤʫ, 

ʯʪʦʙʳ ʝʝ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʨʘʚʠʣʴʥʦ ʦʪʨʘʞʘʣ ʩʦʩʪʘʚ ʚʩʝʛʦ 

ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ. ɽʩʣʠ ʵʪʦ ʫʩʣʦʚʠʝ ʥʝ ʩʦʙʣʶʜʝʥʦ ʠ ʧʨʦʙʘ ʥʝ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʥʫʞʥʳʡ ʦʙʲʝʢʪ, ʪʦ ʚʝʩʴ ʘʥʘʣʠʟ, ʜʘʞʝ ʩʘʤʳʡ ʪʦʯʥʳʡ, ʪʝʨʷʝʪ 

ʩʤʳʩʣ. ʇʨʦʙʳ ʬʣʦʪʘʮʠʦʥʥʳʭ ʦʪʭʦʜʦʚ ʙʨʘʣʠʩʴ ʩ ʨʘʟʥʳʭ ʤʝʩʪ: ʩʥʠʟʫ, 

ʩʚʝʨʭʫ, ʠʟ ʩʝʨʝʜʠʥʳ ʠ ʩ ʙʦʢʦʚ, ʘ ʪʘʢʞʝ ʩ ʨʘʟʥʳʭ ʛʣʫʙʠʥ ʦʪ 20 ʩʤ ʜʦ 1 ʤ ʠ  

ʚʝʩʦʤ ʧʦ 5 ʢʛ. ɿʘʪʝʤ ʦʪʦʙʨʘʣʠ ʩʨʝʜʥʶʶ ʧʨʦʙʫ ʤʝʪʦʜʦʤ ʢʚʘʨʪʦʚʘʥʠʷ. 

ɹr ʣʦ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʛʨʘʥʫʣ   ʬʣʦʪʘʮʠʦʥʥʳʭ 

ʦʪʭʦʜʦʚ ʚ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ çʅʘʥʦʠʥʞʝʥʝʨʥʳʝ 

ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷè. ʈʘʩʩʤʦʪʨʝʥʦ  ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʯʘʩʪʠʮ  ʥʘ 

ʨʘʩʪʨʦʚʦʤ ʵʣʝʢʪʨʦʥʦʤ ʤʠʢʨʦʩʢʦʧʝ ʤʘʨʢʠ Jsm ï 7500F,  ʧʨʠ   ʫʚʝʣʠʯʝʥʠʠ ʚ 

500 ʠ 10000 ʨʘʟ   (ʨʠʩʫʥʦʢ 1 ) , ʢʦʪʦʨʦʝ ʧʦʢʘʟʘʣʦ ʚʳʩʦʢʫʶ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ 
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ʯʘʩʪʠʮ. ɸʥʘʣʠʟ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʡ ʧʦʢʘʟʘʣ ʧʨʠʩʫʪʩʪʚʠʝ ʢʨʠʩʪʘʣʣʦʚ 

ʢʘʣʴʮʠʪʘ,  ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ, ʛʠʧʩʘ ʠ ʢʚʘʨʮ. 

 

        
 
ʈʠʩ.1. ʉʪʨʫʢʪʫʨʘ ʦʙʨʘʟʮʦʚ ʬʣʦʪʘʮʠʦʥʥʳʭ ʦʪʭʦʜʦʚ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚ  500 ʠ 10 000 ʨʘʟ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦʟʚʦʣʠʣʦ ʫʩʪʘʥʦʚʠʪʴ ʧʨʝʜʝʣʳ 

ʠʟʤʝʥʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ %: ʈ2ʆ5-17-21; CaO ï 28-

30; Mgʆ ï 3,8-4,0; ʉʆ2 ï 3,6-4,4. ʀʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʠʜʥʦ, ʯʪʦ 

ʬʣʦʪʘʮʠʦʥʥʳʡ ʦʪʭʦʜ  ʚʧʦʣʥʝ ʤʦʞʝʪ ʙʳʪʴ ʫʪʠʣʠʟʠʨʦʚʘʥʦ.  ʉʦʜʝʨʞʘʥʠʝ 

ʦʩʥʦʚʥʦʛʦ ʠʥʪʝʨʝʩʫʶʱʝʛʦ ʥʘʩʢʦʤʧʦʥʝʥʪʘ  ʬʦʩʬʦʨʥʦʛʦ ʘʥʛʠʜʨʠʜʘ  

ʜʦʩʪʘʪʦʯʥʳʡ, ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʦʢʩʠʜʘ ʤʘʛʥʠʷ ʠ ʜʚʫʦʢʠʩʠ ʫʛʣʝʨʦʜʘ ʚʧʦʣʥʝ 

ʫʜʦʚʣʝʪʚʦʨʷʶʪ   ʪʨʝʙʦʚʘʥʠʠ ʢʠʩʣʦʪʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ [3]. 
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 ʆ ʅɽʆɹʍʆɼʀʄʆʉʊʀ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʆʊʍʆɼʆɺ 

ʂʆɾɽɺɽʅʅʓʍ ʇʈɽɼʇʈʀʗʊʀʁ 

 ʂ.ʊ.ɹʘʨʥʘʭʘʥʦʚʘ, ʊʘʨɻʋ,  ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çɸʨʭʠʪʝʢʪʫʨʘ ʠ 

ʩʪʨʦʠʪʝʣʴʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦè 

ʄ.ʄ.ʋʩʫʧʦʚ, ʊʘʨɻʇʀ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çʀʟʦʙʨʘʟʠʪʝʣʴʥʦʝ 

ʠʩʢʫʩʩʪʚʦ ʠ ʯʝʨʯʝʥʠʝè 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʳʥʦʢ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʦʩʥʦʚʥʦʤ 

ʥʘʩʳʱʝʥ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʜʨʝʚʝʩʥʦʩʪʨʫʞʝʯʥʳʭ ʧʣʠʪ. ʕʢʦʣʦʛʠʯʝʩʢʠʝ 

ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʧʦʠʩʢ ʥʦʚʳʭ ʦʙʣʘʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʣʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚʘʭ, ʫʧʘʢʦʚʢʝ ʦʙʫʩʣʦʚʠʣʠ ʪʘʢʠʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʥʠʤ ʢʘʢ ʜʦʣʛʦʚʝʯʥʦʩʪʴ, ʦʛʥʝʙʝʟʦʧʘʩʥʦʩʪʴ, ʚʳʩʦʢʠʝ 

ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʚʦʟʤʦʞʥʦʩʪʴ ʫʪʠʣʠʟʘʮʠʠ.  

ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʣʠʪ ʧʨʠʤʝʥʷʶʪ ʩʚʷʟʫʶʱʠʝ ʥʘ ʦʩʥʦʚʝ 

ʢʘʨʙʘʤʠʜʦʬʦʨʤʘʣʴʜʝʛʠʜʥʳʭ ʠ ʬʝʥʦʣʦʬʦʨʤʘʣʴʜʝʛʠʜʥʳʭ ʩʤʦʣ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʨʝʚʝʩʥʦʩʪʨʫʞʝʯʥʳʭ ʧʣʠʪ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ 

ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʤʝʪʦʜʘ (ʢʘʨʙʘʤʠʜʦʬʦʨʤʘʣʴʜʝʛʠʜʥʳʭ ʠ 

ʬʝʥʦʣʦʬʦʨʤʘʣʴʜʝʛʠʜʥʳʭ ʩʚʷʟʫʶʱʠʭ), ʩʚʷʟʘʥʦ ʩ ʧʦʩʪʦʷʥʥʳʤ ʢʦʥʪʨʦʣʝʤ 

ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʠʭ ʪʘʢʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠ ʚʨʝʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʢʘʢ 

ʬʦʨʤʘʣʴʜʝʛʠʜ, ʬʝʥʦʣ. ʇʨʠ ʜʣʠʪʝʣʴʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʧʘʨʦʚ ʬʦʨʤʘʣʴʜʝʛʠʜʘ  

ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʭʨʦʥʠʯʝʩʢʦʝ ʦʪʨʘʚʣʝʥʠʝ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʝʝʩʷ ʥʝʨʚʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ 

ʜʨʝʚʝʩʥʦʩʪʨʫʞʝʯʥʳʭ ʧʣʠʪ ʥʝʦʙʭʦʜʠʤ ʧʦʜʙʦʨ ʫʥʠʚʝʨʩʘʣʴʥʳʭ 

ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʩʚʷʟʫʶʱʠʭ ʜʦʙʘʚʦʢ ï ʢʦʞʝʚʝʥʥʳʭ ʦʪʭʦʜʦʚ, ʢʦʪʦʨʳʝ 

ʦʪʚʝʯʘʣʠ ʙʳ ʥʦʨʤʘʤ ʧʦ ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ, ʛʠʜʨʦʬʦʙʥʦʩʪʠ, 

ʚʦʟʜʝʡʩʪʚʠʶ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʪʝʨʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ, 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʙʘʢʪʝʨʠʡ. 

ʉʧʝʮʠʬʠʢʦʡ ʢʦʞʝʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ 

ʙʦʣɹh ʦʛʦ (30-50 % ʦʪ ʤʘʩʩʳ ʩʳʨʴʷ) ʢʦʣʠʯʝʩʪʚʘ ʦʪʭʦʜʦʚ. ɿʥʘʯʠʪʝʣʴʥʘʷ 

ʯʘʩʪʴ ʦʪʭʦʜʦʚ ʢʦʞʝʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʝʱʝ ʥʝ ʥʘʰʣʘ ʧʨʠʤʝʥʝʥʠʝ ʠ 

ʚʳʚʦʟʠʪʩʷ ʥʘ ʧʦʣʠʛʦʥ ʪʚʝʨʜʦ-ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ (ʊɹʆ), ʯʪʦ ʧʦʤʠʤʦ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʝʨʴ ʚʝʜʝʪ ʢ ʟʘʛʨʷʟʥʝʥʠʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʇʨʠ 

ʟʘʭʦʨʦʥʝʥʠʠ ʦʪʭʦʜʦʚ ʢʦʞʝʚʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʘ ʧʦʣʠʛʦʥʘʭ ʊɹʆ 

ʧʨʦʪʝʢʘʝʪ ʙʠʦʭʠʤʠʯʝʩʢʦʝ ʨʘʟʣʦʞʝʥʠʝ ʘʟʦʪʦ-, ʩʝʨʦ- ʠ ʫʛʣʝʨʦʜʦʩʦʜʝʨʞʘʱʠʭ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʙʳʩʪʨʦ ʧʦʜʘʶʱʠʭʩʷ ʦʢʠʩʣʝʥʠʶ, ʢʦʪʦʨʳʝ 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʚʳʧʘʜʘʶʪ ʥʘ ʟʝʤʣʶ ʚ ʚʠʜʝ ʢʠʩʣʦʪʥʳʭ ʜʦʞʜʝʡ. ʅʘʠʙʦʣʴʰʫʶ 

ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʧʨʠʨʦʜʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʜʫʙʣʝʥʥʳʝ ʦʪʭʦʜʳ (ʩʪʨʫʞʢʘ, ʦʙʨʝʟʴ, 

ʧʳʣʴ), ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʣʦʞʝʥʠʝ ʢʦʪʦʨʳʭ ʟʘʪʨʫʜʥʝʥʦ ʠʟ-ʟʘ ʧʨʠʩʫʪʩʪʚʠʷ 

ʜʫʙʷʱʠʭ ʩʦʝʜʠʥʝʥʠʡ ʭʨʦʤʘ.  

ʅʝʧʝʨʝʨʘʙʦʪʘʥʥʳʝ ʢʦʣʣʘʛʝʥʩʦʜʝʨʞʘʱʠʝ ʦʪʭʦʜʳ ʦʙʣʘʜʘʶʪ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʩʦʨʙʠʨʦʚʘʪʴ ʢʣʝʪʢʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʤʦʛʫʪ ʩʪʘʪʴ 

ʠʩʪʦʯʥʠʢʦʤ ʦʙʨʘʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʨʫʩʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʩʢʣʘʜʠʨʦʚʘʥʠʝ 

ʦʪʭʦʜʦʚ  ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʠʚʦʜʠʪ ʢ ʤʘʩʩʠʨʦʚʘʥʥʦʤʫ 
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ʟʘʛʨʷʟʥʝʥʠʶ ʧʦʯʚʳ ʠ ʤʠʛʨʘʮʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ, 

ʘ ʪʘʢʞʝ ʢ ʩʤʳʚʫ ʠʭ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʩʪʦʢʦʤ ʚ ʦʪʢʨʳʪʳʝ ʚʦʜʦʝʤʳ. 

ɸʢʢʫʤʫʣʠʨʫʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʛʨʷʟʥʝʥʠʡ, ʧʦʯʚʘ ʥʘ ʜʦʣʛʦʝ 

ʚʨʝʤʷ ʩʪʘʥʦʚʠʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʤʠʛʨʘʮʠʠ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʩʤʝʞʥʳʝ 

ʩʨʝʜʳ: ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ, ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ, ʚ ʨʘʩʪʝʥʠʷ ï ʧʨʦʜʫʢʪʳ 

ʧʠʪʘʥʠʷ. 

ɺʣʠʷʷ ʥʘ ʩʦʩʪʘʚ ʠ ʩʚʦʡʩʪʚʘ ʧʨʠʨʦʜʥʳʭ ʚʦʜ, ʩʦʝʜʠʥʝʥʠʷ ʭʨʦʤʘ 

ʚʳʟʳʚʘʶʪ ʥʝʦʙʨʘʪʠʤʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʨʘʩʪʝʥʠʷʭ ʠ ʚ ʦʨʛʘʥʠʟʤʘʭ ʞʠʚʦʪʥʳʭ, 

ʘ ʯʝʨʝʟ ʥʠʭ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʚʩʶ ʙʠʦʩʬʝʨʫ. ʊʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʭʨʦʤʘ 

ʥʘ ʯʝʣʦʚʝʢʘ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʧʨʠʚʦʜʠʪ ʢ ʫʭʫʜʰʝʥʠʶ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ 

ʢʦʞʝʚʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʧʨʦʮʝʩʩ ʥʘʢʦʧʣʝʥʠʷ  ʵʪʠʭ 

ʦʪʭʦʜʦʚ ʧʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʝʝ, ʯʝʤ ʠʭ ʫʪʠʣʠʟʘʮʠʷ. ʅʝʢʦʪʦʨʳʝ ʨʘʥʝʝ 

ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ ʢʦʞʝʚʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʣʦʚʠʡ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ ʢʦʞʝʚʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɼʣʷ 

ʩʦʟʜʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ, ʧʨʦʩʪʦʛʦ ʠ ʜʝʰʝʚʦʛʦ ʩʧʦʩʦʙʘ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʜʨʝʚʝʩʥʦʩʪʨʫʞʝʯʥʳʭ ʧʣʠʪ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʥʘʫʯʥʳʝ ʦʩʥʦʚʳ 

ʧʨʠʤʝʥʝʥʠʷ ʦʪʭʦʜʦʚ ʢʦʞʝʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʢʘʯʝʩʪʚʝ ʩʚʷʟʫʶʱʝʛʦ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʚʩʝʩʪʦʨʦʥʥʝʝ ʠʟʫʯʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʘʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʩ ʦʩʥʦʚʥʳʤ ʚʝʱʝʩʪʚʦʤ ʜʨʝʚʝʩʠʥʳ ï ʮʝʣʣʶʣʦʟʦʡ. ʇʦʵʪʦʤʫ, 

ʨʘʟʨʘʙʦʪʢʘ ʩʧʦʩʦʙʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ 

ʜʨʝʚʝʩʥʦʩʪʨʫʞʝʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ 

ʩʚʷʟʫʶʱʠʭ ʜʦʙʘʚʦʢ -  ʢʦʞʝʚʝʥʥʳʭ ʦʪʭʦʜʦʚ  ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ. 

ʅʘʤʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ (ɸ.ʉ. ˉ59874) ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʜʨʝʚʝʩʥʦʩʪʨʫʞʝʯʥʳʭ ʧʣʠʪ ʥʘ ʦʩʥʦʚʝ ʢʦʞʝʚʝʥʥʳʭ ʦʪʭʦʜʦʚ. ʉʦʛʣʘʩʥʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʘʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʬʝʥʦʣʘ ʠ 

ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʧʦ ʧʨʝʜʣʘʛʘʝʤʦʡ ʪʝʭʥʦʣʦʛʠʠ ʥʝ ʧʨʝʚʳʰʘʝʪ ʧʨʝʜʝʣʴʥʦ 

ʜʦʧʫʩʪʠʤʳʭ ʧʦ ɻʆʉʊ 10632-89, ʠ ʩʦʩʪʘʚʣʷʝʪ 0,045 ʠ 0,066 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦʩʣʝʜʥʠʡ ʬʘʢʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʦʟʤʦʞʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʞʝʚʝʥʥʳʭ ʦʪʭʦʜʦʚ ʚ ʢʘʯʝʩʪʚʝ ʜʦʙʘʚʦʢ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʜʨʝʚʝʩʥʦʩʪʨʫʞʝʯʥʳʭ ʧʣʠʪ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʩʦʜʝʨʞʘʥʠʝ 

ʬʝʥʦʣʘ ʠ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʠ ʫʣʫʯʰʠʪ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʨʠʤʝʥʷʝʤʳʭ ʧʣʠʪ.   

 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 

 

1. ʈʝʝʩʪʨ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ//Web ʩʘʡʪ: ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʭʨʘʥʳ 
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ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ // ʀʥʞʝʥʝʨʥʘʷ ʵʢʦʣʦʛʠʷ. 
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ʂ ɺʆʇʈʆʉʋ ʆ ʇʈʆʀɿɺʆɼʉʊɺɽ ʕʂʆʃʆɻʀʏɽʉʂʀ ʏʀʉʊʆɻʆ 

ʉʊʈʆʀʊɽʃʔʅʆɻʆ ʄɸʊɽʈʀɸʃɸ 

 

ɹʘʨʥʘʭʘʥʦʚʘ ʂ.ʊ., ʊʘʨɻʋ ʠʤ. ʄ.ʍ.ɼʫʣʘʪʠ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ 

çɸʨʭʠʪʝʢʪʫʨʘ ʠ ʩʪʨʦʠʪʝʣʴʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦè, 

ʋʩʫʧʦʚ ʄ.ʄ., ʊʘʨɻʇʀ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çʀʟʦʙʨʘʟʠʪʝʣʴʥʦʝ 

ʠʩʩʢʫʩʪʚʦè 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʨʝʚʝʩʥʦʩʪʨʫʞʝʯʥʳʭ ʧʣʠʪ, 

ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʤʝʪʦʜʘ, ʩʚʷʟʘʥʦ ʩ ʧʦʩʪʦʷʥʥʳʤ 

ʢʦʥʪʨʦʣʝʤ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʠʭ ʪʘʢʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠ ʚʨʝʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, 

ʢʘʢ ʬʦʨʤʘʣʴʜʝʛʠʜ, ʬʝʥʦʣ. ʇʦʧʘʜʘʥʠʝ ʧʘʨʦʚ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʚ ʦʨʛʘʥʠʟʤ 

ʯʝʣʦʚʝʢʘ ʚʳʟʳʚʘʝʪ ʩʣʝʟʦʪʝʯʝʥʠʝ, ʢʘʰʝʣʴ, ʥʘʩʤʦʨʢ, ʪʦʰʥʦʪʫ, ʛʦʣʦʚʥʫʶ 

ʙʦʣʴ. ʇʨʠ ʜʣʠʪʝʣʴʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʧʘʨʦʚ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ 

ʭʨʦʥʠʯʝʩʢʦʝ ʦʪʨʘʚʣʝʥʠʝ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʝʩʷ ʥʝʨʚʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. 

ʌʝʥʦʣ ʠ ʝʛʦ ʧʨʦʠʟʚʦʜʥʳʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʫʤʤʘʨʥʳʝ ʬʝʥʦʣʳ, ʩʣʘʙʦ 

ʨʘʩʪʚʦʨʠʤʳ ʚ ʚʦʜʝ ʠ ʧʦʵʪʦʤʫ ʧʨʦʯʥʦ ʫʜʝʨʞʠʚʘʶʪʩʷ ʚʤʝʩʪʝ ʩ ʧʘʨʘʤʠ ʚʦʜʳ 

ʚ ʚʦʟʜʫʭʝ. ʇʘʨʳ ʬʝʥʦʣʘ ʪʷʞʝʣʝʝ ʚʦʟʜʫʭʘ ʚ 3-4 ʨʘʟʘ, ʧʦʵʪʦʤʫ ʚ ʧʦʤʝʱʝʥʠʠ 

ʦʥʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚʥʠʟʫ. ʇʦʧʘʜʘʥʠʝ ʧʘʨʦʚ ʬʝʥʦʣʘ ʚ 

ʜʳʭʘʪʝʣʴʥʳʝ ʧʫʪʠ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʩʠʣʴʥʦʝ ʦʪʨʘʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʛʦʣʦʚʦʢʨʫʞʝʥʠʠ, ʰʫʤʝ ʚ ʛʦʣʦʚʝ, ʩʣʘʙʦʩʪʠ ʚ ʥʦʛʘʭ, ʠʥʦʛʜʘ 

ʚ ʧʦʪʝʨʝ ʩʦʟʥʘʥʠʷ. ʇʨʠ ʜʣʠʪʝʣʴʥʦʤ ʚʜʳʭʘʥʠʠ ʧʘʨʦʚ ʬʝʥʦʣʘ ʤʦʞʝʪ 

ʧʨʦʠʟʦʡʪʠ ʦʪʨʘʚʣʝʥʠʝ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʝʩʷ ʨʘʟʜʨʘʞʝʥʠʝʤ ʜʳʭʘʪʝʣʴʥʳʭ 

ʧʫʪʝʡ, ʨʘʩʩʪʨʦʡʩʪʚʦʤ ʧʠʱʝʚʘʨʝʥʠʷ, ʪʦʰʥʦʪʦʡ, ʙʝʩʩʦʥʥʠʮʝʡ, ʨʘʟʜʨʘʞʠ-

ʪʝʣʴʥʦʩʪʴʶ.  

ɺʩʝ ʧʝʨʝʯʠʩʣʝʥʥʦʝ ʪʨʝʙʫʝʪ ʩ ʦʩʦʙʦʡ ʪʱʘʪʝʣʴʥʦʩʪʴʶ ʨʘʟʨʘʙʘʪʳʚʘʪʴ 

ʤʝʪʦʜʳ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [1].  

ɺ ʢʦʞʝʚʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʤʘʩʩʳ ʩʳʨʴʷ ʠ ʚʠʜʘ ʢʦʞʠ, ʦʪʭʦʜʳ ʩʦʩʪʘʚʣʷʶʪ ʦʪ 30-50 % , 

ʢʦʪʦʨʳʝ ʚʚrʦʟʷʪʩʷ ʥʘ ʧʦʣʠʛʦʥ ʪʚʝʨʜʳʭ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ (ʊɹʆ). ʉʨʝʜʥʷʷ 

ʥʦʨʤʘ çʧʨʦʠʟʚʦʜʩʪʚʘè ʊɹʆ ʥʘ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ ʜʦʩʪʠʛʘʝʪ 1 ʤ
3
/ʛʦʜ (ʧʦ 

ʦʙʲʝʤʫ) ʠʣʠ 200 ʢʛ/ʛʦʜ ï ʧʦ ʤʘʩʩʝ. ɸʥʘʣʠʟ ʊɹʆ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʩʥʦʚʥʘʷ 

ʠʭ ʤʘʩʩʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʦʣʶ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ (ʜʦ 80 %). 

ɿʘʭʦʨʦʥʝʥʠʝ ʊɹʆ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʝ, 

ʛʜʝ ʦʪʭʦʜʳ ʧʦʜʚʝʨʛʘʶʪʩʷ ʠʥʪʝʥʩʠʚʥʦʤʫ   ʙʠʦʭʠʤʠʯʝʩʢʦʤʫ   ʨʘʟʣʦʞʝʥʠʶ,   

ʢʦʪʦʨʦʝ   ʚʳʟʳʚʘʝʪ   ʛʝʥʝʨʘʮʠʶ ʩʚʘʣʦʯʥʦʛʦ ʛʘʟʘ (ʉɻ). 

ɺ ʧʨʦʮʝʩʩʝ ʭʨʘʥʝʥʠʷ ʦʪʭʦʜʳ ʩʧʦʩʦʙʥʳ ʧʨʝʚʨʘʱʘʪʴʩʷ ʚ ʜʨʫʛʠʝ 

ʚʝʱʝʩʪʚʘ ʩ ʜʨʫʛʠʤʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʠ ʪʦʢʩʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʕʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʥʘ ʧʦʣʠʛʦʥʘʭ ʭʨʘʥʝʥʠʷ (ʟʘʭʦʨʦʥʝʥʠʷ) ʦʪʭʦʜʦʚ 

ʥʦʚʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚ,  ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʚʳʩʦʢʠʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ ʠ 

ʩʦʝʜʠʥʝʥʠʡ, ʩʧʦʩʦʙʥʳʭ ʧʨʦʥʠʢʘʪʴ ʚ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʫʶ ʩʝʪʴ ʠ ʧʦʜʟʝʤʥʳʝ 

ʚʦʜʳ, ʥʘʥʦʩʷ ʦʱʫʪʠʤʳʡ ʚʨʝʜ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʤʫ ʧʦʢʨʦʚʫ ʠ  

ʧʨʝʜʩʪʘʚʣʷʷ ʩʝʨʴʝʟʥʫʶ ʫʛʨʦʟʫ ʙʠʦʩʬʝʨʝ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘʯʘʩʪʫʶ 
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ʦʪʭʦʜʳ ʢʦʞʝʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦʧʫʩʪʫ ʩʞʠʛʘʶʪʩʷ ʪʝʤ ʩʘʤʳʤ, ʥʘʥʦʩʷ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʨʦʥ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʚ ʚʠʜʝ ʣʝʪʫʯʠʭ ʦʢʩʠʜʦʚ ʫʛʣʝʨʦʜʘ, 

ʘʟʦʪʘ, ʘ ʪʘʢʞʝ ʦʢʩʠʜʦʚ ʭʨʦʤʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʦʪʭʦʜʦʚ ʢʦʞʝʚʝʥʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʠ ʫʪʠʣʠʟʘʮʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ. ɼʣʷ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ɼʉʇ ʥʝʦʙʭʦʜʠʤ ʧʦʜʙʦʨ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʩʚʷʟʫʶʱʝʛʦ, 

ʢʦʪʦʨʦʝ ʦʪʚʝʯʘʣʦ ʙʳ ʥʦʨʤʘʤ ʧʦ ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ, ʛʠʜʨʦʬʦʙʥʦʩʪʠ, 

ʚʦʟʜʝʡʩʪʚʠʶ ʋʌ ʠʟʣʫʯʝʥʠʷ, ʪʝʨʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʚʦʟʜʝʡʩʪʚʠʶ ʙʘʢʪʝʨʠʡ, ʦʜʥʠʤ ʠʟ ʪʘʢʠʭ ʚʠʜʦʚ ʩʚʷʟʫʶʱʝʛʦ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ 

ʦʪʭʦʜʳ ʢʦʞʝʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ. ʂʨʦʤʝ ʵʪʦʛʦ ʦʥʠ ʤʦʛʫʪ ʠʛʨʘʪʴ ʨʦʣʴ 

ʥʘʧʦʣʥʠʪʝʣʝʡ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ɼʉʇ. ʂ ʪʦʤʫ ʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʢʦʞʝʚʝʥʥʳʭ ʦʪʭʦʜʦʚ ʧʦʟʚʦʣʠʪ ʫʤʝʥʴʰʠʪʴ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ [2].  

ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦ-

ʧʘʩʥʦʩʪʠ, ʠʟʚʝʩʪʥʳʭ ʠ ʧʨʝʜʣʘʛʘʝʤʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʥʘʯʘʣʘ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʠʟʚʝʩʪʠ ʯʠʩʣʝʥʥʫʶ ʦʮʝʥʢʫ (ʢʨʠʪʝʨʠʡ) ʚʦʟʜʝʡʩʪʚʠʷ ʠʭ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ [3-4]. ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴʶ  

ʝʜʠʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʮʠʢʣʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪ.ʝ. ʩ ʧʦʟʠʮʠʠ ʪʝʭʥʠʢʦ-

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ. 

ɼʣʷ ʨʘʩʯʝʪʦʚ ʪʝʭʥʠʢʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʮʠʢʣʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʘʪʝʨʠʘʣʴʥʳʡ ʙʘʣʘʥʩ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ɼʉʇ [5].  

ʋʚʝʣʠʯʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʝ ʤʝʨʦʧʨʠʷʪʠʝ ʜʦʣʞʥʦ ʙʳʪʴ 

ʦʛʨʘʥʠʯʝʥʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʫʩʣʦʚʠʝʤ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʦʣʞʥʦ ʙʳʪʴ 

ʩʚʷʟʘʥʦ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʫʨʦʚʥʝʤ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʪ.ʝ. ʜʦʣʞʝʥ ʩʫʱʝʩʪʚʦʚʘʪʴ ʦʧʪʠʤʫʤ ʟʘʪʨʘʪ. ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʝʛʦ 

ʦʧʪʠʤʫʤʘ ʥʝʦʙʭʦʜʠʤʦ ʤʝʥʷʪʴ ʪʝʭʥʦʣʦʛʠʶ ʧʨʦʮʝʩʩʘ. 

ʀʩʧʦʣʴʟʫʷ ʵʢʦʥʦʤʠʯʝʩʢʫ  ʁ ʵʬʬʝʢʪʠʚʥʦʩʪ ɹ ʧʦ ʦʩʫʱʝʩʪʚʣʝʥʠ ʁ

ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʦʮʝʥʢʫ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ, 

ʧʨʠʯʠʥʷʝʤʦʛʦ ʟʘʛʨʷʟʥʝʥʠʝʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʤʦʞʥʦ ʦʮʝʥʠʪʴ 

ʧʨʝʜʦʪʚʨʘʱʝʥʥʳʡ ʫʱʝʨʙ. ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʫʱʝʨʙ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʥʘʨʫʰʝʥʠʷʤʠ, ʚʦʟʥʠʢʘʶʱʠʤʠ ʚ ʧʨʠʨʦʜʥʳʭ ʩʠʩʪʝʤʘʭ. ʅʝʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʥʠʭ ʤʦʛʫʪ ʥʘʩʪʫʧʠʪʴ ʜʘʞʝ ʧʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ 

ʦʪʢʣʦʥʝʥʠʷʭ ʦʪ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʘ ʧʨʠ ʜʦʩʪʠʞʝʥʠʡ ʢʨʠʪʠʯʝʩʢʦʛʦ 

ʫʨʦʚʥʷ ʧʨʦʠʩʭʦʜʷʪ ʥʝʦʙʨʘʪʠʤʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʵʢʦʩʠʩʪʝʤʘʭ.   

ʌʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ  ʫʱʝʨʙʘ - ʝʩʪʴ  ʚʳʨʘʞʝʥʠʝ ʚ 

ʩʪʦʠʤʦʩʪʥʦʡ ʬʦʨʤʝ ʚʝʣʠʯʠʥʘ ʧʨʝʜʦʪʚʨʘʱʘʝʤʦʛʦ, (ʫʩʪʨʘʥʷʝʤʦʛʦ) ʫʱʝʨʙʘ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʟʘ ʚʳʯʝʪʦʤ ʟʘʪʨʘʪ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, 

ʧʨʠʚʝʜʝʥʥʳʭ ʢ ʛʦʜʦʚʦʡ ʨʘʟʤʝʨʥʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʪʠʚʥʳʤ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ.  

 ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʧʨʝʜʦʪʚʨʘʱʝʥʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ 

ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʪ ʩʙʨʦʩʦʚ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʦʧʨʝʜʝʣʷʝʪʩʷ  

ʧʦ ʬʦʨʤʫʣʝ [6-7]: 
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ʇ=ʋ1 ï ʋ2 ʪʳʩ. ʪʛ/ʛʦʜ.,        

ʛʜʝ   ʋ1 ʠ ʋ2  - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʟʥʘʯʝʥʠʷ ʫʱʝʨʙʘ ʜʦ ʠ ʧʦʩʣʝ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ.  

       ɺʝʣʠʯʠʥʘ ʫʱʝʨʙʘ ʋ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ʋ=ɔGkȹMi ʪʳʩ. ʪʛ/ʛʦʜ.,        

ʛʜʝ:  

      ɔ ï ʫʩʣʦʚʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʫʱʝʨʙʘ ʧʨʠʯʠʥʷʝʤʦʛʦ ʚʨʝʜʥʳʤ 

ʦʙʲʝʢʪʦʤ ʧʨʠ ʩʞʠʛʘʥʠʠ ʝʜʠʥʠʮʳ ʤʘʩʩʳ, ʫʩʣ. ʪʛ. 

      Gk ï ʧʦʩʪʦʷʥʥʘʷ ʢʦʥʩʪʘʥʪʘ, ʜʣʷ ʶʞʥʳʭ ʨʝʛʠʦʥʦʚ ʂʘʟʘʭʩʪʘʥʘ 

Gk=0.92 

ʆʧʨʝʜʝʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ /

1M  ʠ //

2M  ʜʣʷ ʨʘʟʥʳʭ ʧʨʠʤʝʩʝʡ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

ɿʥʘʯʝʥʠʷ /

1M  ʠ //

2M  ʜʣʷ ʨʘʟʥʳʭ ʧʨʠʤʝʩʝʡ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʠʤʝʩʝʡ /

1M  //

2M  

ɺʟʚʝʰʝʥʥʳʝ ʚʝʱʝʩʪʚʘ 2,13Ŀ10
-3
 0,8Ŀ10

-3
 

ʍʣʦʨʠʜʳ 14,6Ŀ10
-3
 4,37Ŀ10

-3
 

ɾʠʨʳ 5,1Ŀ10
-3
 1,3Ŀ10

-3
 

ʆʢʠʩʣʳ ʭʨʦʤʘ 8,6Ŀ10
-3
 - 

ʌʝʥʦʣ 4,15Ŀ10
-3
 0,8Ŀ10

-3
 

ʆʙʱʠʡ ʘʟʦʪ 1,9Ŀ10
-3
 0,9Ŀ10

-3
 

ʕʬʠʨʦ -ʵʢʩʪʨʘʛʠʨʫʝʤʳʝ 

ʚʝʱʝʩʪʚʘ 

5,76Ŀ10
-3
 0,44Ŀ10

-3
 

ʉʫʤʤʘ 48,44Ŀ10
-3
 8,83Ŀ10

-3
 

 
///

iii MMM -=D , ʫʩʣ. ʪʦʥʥ/ʛʦʜ.,         

ʛʜʝ:  

       ///

ii MM -  - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠʚʝʜʝʥʥʘʷ ʤʘʩʩʘ ʛʦʜʦʚʦʛʦ ʩʙʨʦʩʘ 

ʧʨʠʤʝʩʝʡ ʧʨʠ ʩʞʠʛʘʥʠʠ  ʜʦ ʠ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʫʩʣ. ʪʦʥʥ/ʛʦʜ. 

            ʉʦʛʣʘʩʥʦ  ʟʥʘʯʝʥʠʷʤ /

1M  ʠ //

2M  ʜʣʷ ʨʘʟʥʳʭ ʧʨʠʤʝʩʝʡ (ʪʘʙʣʠʮʳ 1), 

ʚʝʣʠʯʠʥʘ ʧʨʝʜʦʪʚʨʘʱʝʥʥʦʛʦ ʫʱʝʨʙʘ ʩʦʩʪʘʚʣʷʝʪ: 

- ʧʦ ʚʟʚʝʰʝʥʥʳʤ ʚʝʱʝʩʪʚʘʤ: ʇ1=600Ŀ0.92Ŀ1.32Ŀ10
-3  
=0.73 ʪʛ ʥʘ 1 ʤ

2 
    

ʛʦʪ.ʧʨʦʜ. 

- ʧʦ ʭʣʦʨʠʜʘʤ: ʇ2=600Ŀ0.92Ŀ10.23Ŀ10
-3  
=5.63 ʪʛ ʥʘ 1 ʤ

2 
 ʛʦʪ.ʧʨʦʜ.; 

- ʧʦ ʞʠʨʘʤ: ʇ3=600Ŀ0.92Ŀ3.8Ŀ10
-3  
=2.09 ʪʛ ʥʘ 1 ʤ

2 
 ʛʦʪ.ʧʨʦʜ.; 

- ʧʦ ʦʢʠʩʣʘʤ ʭʨʦʤʘ: ʇ4=600Ŀ0.92Ŀ8.6Ŀ10
-3  
=4.75 ʪʛ ʥʘ 1 ʤ

2 
 ʛʦʪ.ʧʨʦʜ.; 

- ʧʦ ʬʝʥʦʣʫ: ʇ5=600Ŀ0.92Ŀ3.35Ŀ10
-3  
=1.82 ʪʛ ʥʘ 1 ʤ

2 
 ʛʦʪ.ʧʨʦʜ.; 

- ʧʦ ʘʟʦʪʫ: ʇ6=600Ŀ0.92Ŀ1Ŀ10
-3  
=0.55 ʪʛ ʥʘ 1 ʤ

2 
 ʛʦʪ.ʧʨʦʜ.; 

- ʧʦ ʵʬʠʨʦ-ʵʢʩʪʨʘʛʠʨʫʝʤʳʤ ʚʝʱʝʩʪʚʘʤ: ʇ7=600Ŀ0.92Ŀ5.32Ŀ10
-3  
=2.94 ʪʛ 

ʥʘ  1 ʤ
2 
 ʛʦʪ.ʧʨʦʜ. 

ʊʦʛʜʘ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʧʨʝʜʦʪʚʨʘʱʝʥʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʫʱʝʨʙʘ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʪ ʩʙʨʦʩʦʚ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ  
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ʩʦʩʪʘʚʣʷʝʪ: 

ʇ=ʇ1+ ʇ2+ ʇ3+ ʇ4+ ʇ5+ ʇ6+ ʇ7 

ʇ=0.73+5.63+2.09+4.75+1.82+0.55+2.94=19 ʪʝʥʛʝ ʥʘ 1ʤ
2
 ʛʦʪʦʚʦʡ 

ʧʨʦʜʫʢʮʠʠ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʜʨʝʚʝʩʥʦ-

ʩʪʨʫʞʝʯʥʳʝ ʧʣʠʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʩʪʨʦʠʪʝʣʴʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʀʟʛʦʪʦʚʣʝʥʥʳʝ ʧʣʠʪʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ 

ʠʭ ʩʦʩʪʘʚʝ ʜʫʙʷʱʠʭ ʚʝʱʝʩʪʚ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʦʡʢʠ ʢ ʜʝʡʩʪʚʠʶ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʚʥʫʪʨʝʥʥʝʡ 

ʦʪʜʝʣʢʠ ʧʦʤʝʱʝʥʠʠ, ʥʝ ʥʘʥʦʩʷ ʚʨʝʜ ʦʨʛʘʥʠʟʤʫ ʯʝʣʦʚʝʢʘ. ʕʪʦ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʙʣʶʜʝʥʠʝ ʥʦʨʤ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ. 
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ʈɽʂʆʅʉʊʈʋʎʀʗ ʋʉʊɸʅʆɺʂʀ ʇʈʆʀɿɺʆɼʉʊɺɸ 

ʂɸʈɹɸʄʀɼʆʌʆʈʄɸʃʔɼɽɻʀɼʅʆɻʆ ʂʆʅʎɽʅʊʈɸʊɸ ʇʆɼ 

ʇʈʆʀɿɺʆɼʉʊɺʆ ʆɹɽɿʄɽʊɸʅʆʃɽʅʅʆɻʆ ʌʆʈʄɸʃʀʅɸ 

 

ɸʣʠʝʚʘ ʉ.ʈ., ʩʪʫʜʝʥʪʢʘ ʢʘʬʝʜʨʳ ʭʠʤʠʠ ʅʊʀ (ʬʠʣʠʘʣʘ) ʋʨʌʋ 

ʅʦʛʦʚʠʮʳʥʘ ɽ.ɺ., ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʭʠʤʠʠ, 

ʂʫʣʠʢʦʚʘ ʅ.ʄ., ʇɸʆ çʋʨʘʣʭʠʤʧʣʘʩʪè 

 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʦʣʫʧʨʦʜʫʢʪʦʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʬʦʨʤʘʣʴʜʝʛʠʜ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪ ʚʩʝ ʥʦʚʳʝ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ. 

ʌʦʨʤʘʣʴʜʝʛʠʜ ï ʵʪʦ ʘʣʴʜʝʛʠʜ ʤʝʪʘʥʦʣʘ ʠ ʤʫʨʘʚʴʠʥʦʡ ʢʠʩʣʦʪʳ, 

ʧʝʨʚʳʡ ʯʣʝʥ ʛʦʤʦʣʦʛʠʯʝʩʢʦʛʦ ʨʷʜʘ ʘʣʠʬʘʪʠʯʝʩʢʠʭ ʘʣʴʜʝʛʠʜʦʚ. ɹʝʩʮʚʝʪʥʳʡ 

ʛʘʟ, ʩ ʨʝʟʢʠʤ ʟʘʧʘʭʦʤ, ʭʦʨʦʰʦ ʨʘʩʪʚʦʨʠʤ ʚ ʩʧʠʨʪʘʭ, ʧʦʣʷʨʥʳʭ 

ʨʘʩʪʚʦʨʠʪʝʣʷʭ ʠ ʚʦʜʝ [1]. 

ʌʦʨʤʘʣʠʥ ï ʵʪʦ ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʬʦʨʤʘʣʴʜʝʛʠʜʘ, ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʡ 

ʤʝʪʘʥʦʣʦʤ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʝʩʮʚʝʪʥʫʶ ʧʨʦʟʨʘʯʥʫʶ ʞʠʜʢʦʩʪʴ ʩ 

ʭʘʨʘʢʪʝʨʥʳʤ ʨʝʟʢʠʤ ʟʘʧʘʭʦʤ. ɿʘʧʘʭ ʦʙʫʩʣʦʚʣʝʥ ʚʳʜʝʣʝʥʠʝʤ ʠʟ ʬʦʨʤʘʣʠʥʘ 

ʜʘʞʝ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʬʦʨʤʘʣʴʜʝʛʠʜʘ.  

ʌʦʨʤʘʣʴʜʝʛʠʜ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʩʤʦʣ, ʧʣʘʩʪʠʯʝʩʢʠʭ ʤʘʩʩ, ʥʦʚʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʢʨʘʩʠʪʝʣʝʡ, ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʣʘʢʦʚ, ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʠ ʚʟʨʳʚʯʘʪʳʭ ʚʝʱʝʩʪʚ. ɺ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʜʣʷ ʧʨʦʪʨʘʚʣʝʥʠʷ 

ʩʝʤʷʥ, ʚ ʢʦʞʝʚʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʣʷ ʜʫʙʣʝʥʠʷ ʢʦʞʠ, ʚ ʤʝʜʠʮʠʥʝ ʠ ʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʚ ʢʘʯʝʩʪʚʝ ʘʥʪʠʩʝʧʪʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ. ʂʨʫʛ ʧʨʠʤʝʥʝʥʠʷ 

ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʨʘʩʰʠʨʷʝʪʩʷ [1]. 

ɺ ʛʦʨʦʜʝ ʅʠʞʥʠʡ ʊʘʛʠʣ ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʇɸʆ 

çʋʨʘʣʭʠʤʧʣʘʩʪè ʨʘʙʦʪʘʝʪ ʫʩʪʘʥʦʚʢʘ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʢʘʨʙʘʤʠʜʦʬʦʨʤʘʣʴʜʝʛʠʜʥʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ (ʂʌʂ). ʂʌʂ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʢʘʨʙʘʤʠʜʘ ʠ ʬʦʨʤʘʣʴʜʝʛʠʜʘ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʘʨʙʘʤʠʜʦʬʦʨʤʘʣʴʜʝʛʠʜʥʳʭ, 

ʤʝʣʘʤʠʥʦʢʘʨʙʘʤʠʜʦʬʦʨʤʘʣʴʜʝʛʠʜʥʳʭ ʩʤʦʣ ʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʢʘʨʙʘʤʠʜʘ 

ʧʨʦʪʠʚ ʩʣʝʞʠʚʘʝʤʦʩʪʠ; ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʠ 

ʤʝʙʝʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʘʥʝʨʳ, ɼʉʇ ʠ ʪ. ʜ. 

ʈʘʩʪʚʦʨ ʂʌʂ (10 %) ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʭʨʘʥʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ.  

ʅʘ ʟʘʚʦʜʝ ʇɸʆ çʋʨʘʣʭʠʤʧʣʘʩʪè ʠʟʛʦʪʘʚʣʠʚʘʶʪ 

ʢʘʨʙʘʤʠʜʦʬʦʨʤʘʣʴʜʝʛʠʜʥʳʝ ʩʤʦʣʳ. ʉʧʨʦʩ ʥʘ ʜʘʥʥʳʝ ʩʤʦʣʳ ʠʤʝʝʪ 

ʪʝʥʜʝʥʮʠʶ ʢ ʩʥʠʞʝʥʠʶ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ  ʥʘ ʬʝʥʦʣʦʬʦʨʤʘʣʴʜʝʛʠʜʥʳʝ ʩʤʦʣʳ  

ʩʧʨʦʩ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʟʘʚʦʜ ʥʘʨʘʱʠʚʘʝʪ ʦʙʲʝʤʳ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʦʨʤʘʣʠʥʘ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥ ʚʘʨʠʘʥʪ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʜʝʡʩʪʚʫʶʱʝʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʮʝʭʘ ˉ11 ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʚʦʜʘ ʇɸʆ çʋʨʘʣʭʠʤʧʣʘʩʪè.  

ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʂʌʂ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʠʥʪʝʟʝ ʛʘʟʦʦʙʨʘʟʥʦʛʦ 

ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʘʙʩʦʨʙʮʠʝʡ  ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʠʟ 

ʨʝʘʢʮʠʦʥʥʳʭ ʛʘʟʦʚ ʚʦʜʥʳʤ ʨʘʩʪʚʦʨʦʤ ʢʘʨʙʘʤʠʜʘ. 

https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D0%B1%D0%B0%D0%BC%D0%B8%D0%B4%D0%BE%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D0%BB%D1%8C%D0%B4%D0%B5%D0%B3%D0%B8%D0%B4%D0%BD%D0%B0%D1%8F_%D1%81%D0%BC%D0%BE%D0%BB%D0%B0
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ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʦʨʤʘʣʠʥʘ ʚʢʣʶʯʘʝʪ 

ʩʣʝʜʫʶʱʠʝ ʩʪʘʜʠʠ: 

- ʧʦʣʫʯʝʥʠʝ ʩʧʠʨʪʦʛʘʟʦʚʦʡ ʩʤʝʩʠ; 

- ʦʢʠʩʣʝʥʠʝ ʤʝʪʘʥʦʣʘ ʚ ʨʝʘʢʪʦʨʝ ʥʝʧʨʝʨʳʚʥʦʛʦ ʜʝʡʩʪʚʠʷ (ʤʦʜʝʣʴ 

ʈʀɺ; 

- ʦʭʣʘʞʜʝʥʠʝ ʨʝʘʢʪʦʨʘ ʦʢʠʩʣʝʥʠʷ ʤʝʪʘʥʦʣʘ ʜʠʬʝʥʠʣʴʥʦʡ ʩʤʝʩʴʶ; 

- ʘʙʩʦʨʙʮʠʷ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʠʟ ʛʘʟʦʚʦʛʦ ʧʦʪʦʢʘ ʩ ʧʦʣʫʯʝʥʠʝʤ 

ʬʦʨʤʘʣʠʥʘ; 

- ʦʭʣʘʞʜʝʥʠʝ ʘʙʛʘʟʦʚ ʠ ʚʦʟʚʨʘʱʝʥʠʝ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʮʠʢʣ; 

- ʢʘʪʘʣʠʪʠʯʝʩʢʦʝ ʦʙʝʟʚʨʝʞʠʚʘʥʠʝ ʛʘʟʦʚʳʭ ʚʳʙʨʦʩʦʚ. 

ʇʦ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʠʢʘʤ [2-5] ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʩʣʝʜʫʶʱʠʝ 

ʘʧʧʘʨʘʪʳ: ʨʝʘʢʪʦʨ, ʨʝʢʫʧʝʨʘʪʦʨ, ʘʙʩʦʨʙʮʠʦʥʥʘʷ ʢʦʣʦʥʥʘ ʠ ʧʣʘʩʪʠʥʯʘʪʳʡ 

ʪʝʧʣʦʦʙʤʝʥʥʠʢ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʦʪʚʦʜʘ ʪʝʧʣʦʪʳ, ʚʳʜʝʣʷʶʱʝʡʩʷ ʧʨʠ 

ʘʙʩʦʨʙʮʠʠ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʚʦʜʦʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʜʘʥʥʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʨʘʩʯʝʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʝʘʢʪʦʨʘ ʠ ʨʝʢʫʧʝʨʘʪʦʨʘ 

ʩʦʚʧʘʜʘʶʪ ʩ ʨʘʟʤʝʨʘʤʠ ʘʧʧʘʨʘʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʂʌʂ, 

ʪʘʢ ʢʘʢ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʠʥʪʝʟʘ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʫʩʣʦʚʠʷ ʧʨʦʮʝʩʩʘ ʠ 

ʨʘʩʭʦʜʥʳʝ ʥʦʨʤʳ ʥʝ ʤʝʥʷʶʪʩʷ.  

ɺ ʢʦʣʦʥʥʫ ʜʣʷ ʫʣʘʚʣʠʚʘʥʠʷ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʠʟ ʨʝʘʢʮʠʦʥʥʳʭ ʛʘʟʦʚ 

ʚʤʝʩʪʦ ʨʘʩʪʚʦʨʘ ʢʘʨʙʘʤʠʜʘ ʩʣʝʜʫʝʪ ʧʦʜʘʚʘʪʴ ʦʙʝʩʩʦʣʝʥʥʫʶ ʚʦʜʫ.  

ʈʘʩʯʝʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʢʦʥʪʘʢʪʥʦʡ ʢʦʣʦʥʥʳ ʩʦʩʪʘʚʠʣʠ: ʜʠʘʤʝʪʨ       

1600 ʤʤ, ʢʦʣʠʯʝʩʪʚʦ ʩʝʢʮʠʡ ʥʘʩʘʜʢʠ 5, ʚʳʩʦʪʘ ʥʘʩʘʜʢʠ ʚ ʦʜʥʦʡ ʩʝʢʮʠʠ 2 ʤ. 

ɺ ʢʦʣʦʥʥʝ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʥʪʘʢʪʘ ʬʘʟ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʨʝʛʫʣʷʨʥʘʷ ʥʘʩʘʜʢʘ ʠʟ ʢʦʣʝʮ ʈʘʰʠʛʘ ʨʘʟʤʝʨʦʤ 50Ĭ50Ĭ5. 

ʇʨʦʮʝʩʩ ʩʦʨʙʮʠʠ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʳʜʝʣʝʥʠʝʤ 

ʪʝʧʣʦʪʳ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʦʪʚʦʜʠʪʴ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ 

ʫʩʣʦʚʠʡ ʧʦʛʣʦʱʝʥʠʷ ʛʘʟʘ ʚʦʜʦʡ. 

ʉʠʩʪʝʤʫ ʦʭʣʘʞʜʝʥʠʷ ʧʦʛʣʦʱʘʶʱʝʡ ʞʠʜʢʦʩʪʠ ʧʨʠ ʘʙʩʦʨʙʮʠʠ ʤʦʞʥʦ 

ʫʧʨʦʩʪʠʪʴ. ʈʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʠʥ ʧʣʘʩʪʠʥʯʘʪʳʡ ʪʝʧʣʦʦʙʤʝʥʥʠʢ ʩ ʧʣʦʱʘʜʴʶ ʧʦʚʝʨʭʥʦʩʪʠ 

ʪʝʧʣʦʦʙʤʝʥʘ 160 ʤ
2
 ʚʤʝʩʪʦ ʪʨʝʭ ʢʦʞʫʭʦʪʨʫʙʯʘʪʳʭ. ʅʦʚʳʡ ʪʝʧʣʦʦʙʤʝʥʥʠʢ 

ʩʣʝʜʫʝʪ ʫʩʪʘʥʦʚʠʪʴ ʤʝʞʜʫ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʩʝʢʮʠʷʤʠ ʥʘʩʘʜʢʠ.   

ɺ ʮʝʭʝ 11 ʇɸʆ çʋʨʘʣʭʠʤʧʣʘʩʪè ʧʦʩʣʝ ʥʝʙʦʣʴʰʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʫʩʪʘʥʦʚʢʠ ʚʦʟʤʦʞʥʦ ʧʦʣʫʯʝʥʠʝ 30000 ʪ/ʛʦʜ 

ʦʙʝʟʤʝʪʘʥʦʣʝʥʥʦʛʦ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ ʬʦʨʤʘʣʠʥʘ.  

 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 
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ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ. ʇʦʜ ʨʝʜ. ʖ.ɼ. ɼʳʪʥʝʨʩʢʦʛʦ . ï ʄ.: ɸʣʴʷʥʩ,  2008. ï 496 
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3. ʇʘʚʣʦʚ ʂ.ʌ., ʈʦʤʘʥʢʦʚ ʃ.ɻ., ʅʦʩʢʦʚ ɸ.ʉ. ʇʨʠʤʝʨʳ ʠ ʟʘʜʘʯʠ ʧʦ ʢʫʨʩʫ 

ʧʨʦʮʝʩʩʦʚ ʠ ʘʧʧʘʨʘʪʳ ʭʠʤʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ. ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʜʣʷ ʚʫʟʦʚ. 

14-ʝ ʠʟʜ. ʩʪʝʨʝʦʪʠʧ., ʧʝʨʝʧʝʯʘʪʢʘ ʠʟʜʘʥʠʷ 1987 ʛ. ï ʄ.: ɸʣʴʷʥʩ, 2007. ï 576 

ʩ. 

4. ɻʫʪʥʠʢ ʉ.ʇ., ʉʦʩʦʥʢʦ ɺ.ɽ., ɻʫʪʤʘʥ ɺ.ɼ. ʈʘʩʯʝʪʳ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʦʨ- 

ʛʘʥʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ. ï ʄ.: ʍʠʤʠʷ, 1988. ï 272 ʩ. 

5. ʈʘʩʯʝʪʳ ʤʘʰʠʥ ʠ ʘʧʧʘʨʘʪʦʚ ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚ ʠ 

ʥʝʬʪʝʛʘʟʦʧʝʨʘʨʘʙʦʪʢʠ (ʧʨʠʤʝʨʳ ʠ ʟʘʜʘʯʠ): ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ, ʈʘʯʢʦʚʩʢʠʡ 

ʉ. ɺ. ʇʦʥʠʢʘʨʦʚ ʉ. ʀ. ʇʦʥʠʢʘʨʦʚ ʀ. ʀ. ɸʣʴʬʘ-ʄ, 2008. 

 

ʄʆɼɽʈʅʀɿɸʎʀʗ ʋɿʃɸ ʀɿɻʆʊʆɺʃɽʅʀʗ 

ʌɽʅʆʃʆʌʆʈʄɸʃʔɼɽɻʀɼʅʆʁ ʉʄʆʃʓ ʄɸʈʂʀ ʉʌɾ 

ɹʝʨʜʥʠʢʦʚʘ ʇ. ʩʪʫʜʝʥʪ ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, 

ʅʦʛʦʚʠʮʳʥʘ ɽ.ɺ. ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, 

ʂʫʣʠʢʦʚʘ ʅ.ʄ. ʇɸʆ ʋʨʘʣʭʠʤʧʣʘʩʪ 

 

ʉʦʚʨʝʤʝʥʥʳʡ ʤʠʨ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʙʝʟ ʧʨʦʜʫʢʪʦʚ, 

ʧʦʣʫʯʝʥʥʳʭ ʚ ʦʙʣʘʩʪʠ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʊʝʧʣʦʠʟʦʣʠʨʫʶʱʠʝ 

ʤʘʪʝʨʠʘʣʳ, ʧʨʝʜʤʝʪʳ ʤʝʙʝʣʠ ʠʟ ʜʨʝʚʝʩʥʳʭ ʧʣʠʪ, ʰʠʥʳ ʜʣʷ ʘʚʪʦʤʘʰʠʥ ï 

ʚʩʝ ʵʪʦ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʪʦʚʘʨʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘʤʠ ʝʞʝʜʥʝʚʥʦ.  ʇʦʣʫʯʝʥʳ 

ʦʥʠ ʙʣʘʛʦʜʘʨʷ ʬʝʥʦʣʦʬʦʨʤʘʣʴʜʝʛʠʜʥʳʤ ʧʦʣʠʤʝʨʘʤ. 

ʌʝʥʦʣʦʬʦʨʤʘʣʴʜʝʛʠʜʥʳʝ ʩʤʦʣʳ ï ʵʪʦ ʧʨʦʜʫʢʪʳ ʧʦʣʠʢʦʥʜʝʥʩʘʮʠʠ 

ʬʝʥʦʣʘ ʩ ʬʦʨʤʘʣʴʜʝʛʠʜʦʤ ʚ ʢʠʩʣʦʡ ʠʣʠ ʱʝʣʦʯʥʦʡ ʩʨʝʜʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʨʝʘʢʮʠʦʥʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʨʝʘʛʝʥʪʦʚ.  

ʊʝʨʤʦʧʣʘʩʪʠʯʥʳʝ ʥʦʚʦʣʘʯʥʳʝ ʩʤʦʣʳ ʧʦʣʫʯʘʶʪ ʚ ʫʩʣʦʚʠʷʭ ʠʟʙʳʪʢʘ 

ʬʝʥʦʣʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʠʩʣʦʪʥʦʛʦ ʢʘʪʘʣʠʟʘʪʦʨʘ, ʪʝʨʤʦʨʝʘʢʪʠʚʥʫʶ 

ʨʝʟʦʣʴʥʫʶ ʩʤʦʣʫ ʧʦʣʫʯʘʶʪ ʚ ʠʟʙʳʪʢʝ ʬʦʨʤʘʣʴʜʝʛʠʜ ʥʘ ʱʝʣʦʯʥʦʤ 

ʢʘʪʘʣʠʟʘʪʦʨʝ.  

ʆʩʪʘʥʦʚʠʤʩʷ ʧʦʜʨʦʙʥʝʝ ʥʘ ʨʝʟʦʣʴʥʳʭ ʧʦʣʠʤʝʨʘʭ, ʢ ʯʠʩʣʫ ʢʦʪʦʨʳʭ 

ʦʪʥʦʩʷʪʩʷ ʩʤʦʣʳ ʉʌɾ. 

ɺ ʈʦʩʩʠʠ ʦʩʥʦʚʥʦʡ ʦʙʲʝʤ ʌʌʉ ʩʤʦʣ ʠʜʝʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʚʦʜʦʩʪʦʡʢʦʡ ʬʘʥʝʨʳ ʠ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (130 ʪʳʩ. ʪ). ʇʦ 

ʜʘʥʥʳʤ ʄʠʥʨʝʛʠʦʥʘ, ʚ ʈʦʩʩʠʠ ʥʝʦʙʭʦʜʠʤʦ ʦʪʢʨʳʪʴ ʦʢʦʣʦ 15 ʟʘʚʦʜʦʚ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɽʩʣʠ ʵʪʠ ʧʣʘʥʳ ʙʫʜʫʪ 

ʨʝʘʣʠʟʦʚʘʥʳ, ʪʦ ʩʧʨʦʩ ʥʘ ʌʌʉ ʜʣʷ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʝʪ. ʆʪʤʝʪʠʤ, ʯʪʦ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʧʦʪʨʝʙʣʝʥʠʝ ʌʌʉ 

ʜʣʷ ʪʘʢʠʭ ʮʝʣʝʡ ʩʪʘʙʠʣʴʥʦ ʩʥʠʞʘʝʪʩʷ ʠʟ ʛʦʜʘ ʚ ʛʦʜ ʚ ʩʚʷʟʠ ʩ ʧʝʨʝʭʦʜʦʤ ʥʘ 

ʥʦʚʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʝ ʩʚʷʟʫʶʱʠʝ, ʙʝʟ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʠ ʬʝʥʦʣʘ. 

ʉʤʦʣʳ ʤʘʨʢʠ ʉʌɾ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʡ 

ʦʪʨʘʩʣʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʜʨʝʚʝʩʥʦ-ʩʪʨʫʞʝʯʥʳʭ ʧʣʠʪ 

(ɼʉʇ),  ʜʨʝʚʝʩʥʦ-ʚʦʣʦʢʥʠʩʪʳʭ ʧʣʠʪ (ɼɺʇ) ʠ ʜʨʝʚʝʩʥʦ-ʚʦʣʦʢʦʥʥʳʭ ʧʣʠʪ 

(ʄɼʌ). 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʤʥʦʛʠʝ ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʝ ʢʦʤʧʘʥʠʠ 

ʥʘʯʠʥʘʶʪ ʨʘʟʨʘʙʦʪʢʫ ʠ ʚʥʝʜʨʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 
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ʧʨʦʧʠʪʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɿʘʪʨʘʪʳ ʥʘ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ 

ʦʧʨʘʚʜʘʥʳ, ʪʘʢ ʢʘʢ ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʤʦʞʝʪ ʩʘʤ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʨʝʮʝʧʪʫʨʫ 

ʩʤʦʣʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʘʪʝʨʠʘʣʦʚ ʚ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ [1]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʢʦʤʧʘʥʠʷʤ-ʧʦʩʪʘʚʱʠʢʘʤ, ʪʘʢʠʤ ʢʘʢ çʋʨʘʣʭʠʤʧʣʘʩʪè, 

ʩʣʝʜʫʝʪ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢ ʧʨʝʜʲʷʚʣʝʥʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ ʢʣʠʝʥʪʘ. ʊʘʢ ʞʝ ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʠʚʘʪʴ ʦʙʲʝʤ 

ʧʨʦʠʟʚʦʜʩʪʚʘ,  ʩʦʢʨʘʱʘʪʴ ʠʟʜʝʨʞʢʠ ʠ ʫʣʫʯʰʘʪʴ ʢʘʯʝʩʪʚʦ ʧʨʦʠʟʚʦʜʠʤʦʛʦ 

ʧʨʦʜʫʢʪʘ, ʯʪʦʙʳ ʦʩʪʘʚʘʪʴʩʷ ʚ ʯʠʩʣʝ ʧʝʨʚʳʭ ʧʦʩʪʘʚʱʠʢʦʚ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʠ 

ʟʘʨʫʙʝʞʥʦʤ ʨʳʥʢʘʭ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʜʘʥʥʦʡ ʪʝʤʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ ʫʩʣʦʚʠʷʭ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʇɸʆ çʋʨʘʣʭʠʤʧʣʘʩʪè. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʩʤʦʣʳ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʝʨʠʦʜʠʯʝʩʢʦʤ ʨʝʘʢʪʦʨʝ, 

ʩʥʘʙʞʝʥʥʳʤ ʷʢʦʨʥʦʡ ʤʝʰʘʣʢʦʡ. ɺ ʢʘʯʝʩʪʚʝ ʪʝʧʣʦʦʙʤʝʥʥʦʛʦ ʘʧʧʘʨʘʪʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʞʫʭʦʪʨʫʙʥʳʡ ʢʦʥʜʝʥʩʘʪʦʨ (ʦʙʨʘʪʥʳʡ ʭʦʣʦʜʠʣʴʥʠʢ), ʚ 

ʢʦʪʦʨʦʤ ʧʘʨʳ, ʚʳʭʦʜʷʱʠʝ ʠʟ ʨʝʘʢʪʦʨʘ, ʦʭʣʘʞʜʘʶʪʩʷ, ʢʦʥʜʝʥʩʠʨʫʶʪʩʷ ʠ 

ʚʦʟʚʨʘʱʘʶʪʩʷ ʚ ʨʝʘʢʪʦʨ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʩʨʝʜʳ, ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʨʝʘʢʪʦʨʝ ʠ ʦʪʚʦʜ ʪʝʧʣʘ, 

ʚʳʜʝʣʷʶʱʝʛʦʩʷ ʧʨʠ ʧʨʦʪʝʢʘʥʠʠ ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ.  

ʂʦʥʜʝʥʩʘʪʦʨ ʚ ʩʫʱʝʩʪʚʫʶʱʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʜʦʩʪʘʪʦʯʥʦʛʦ ʦʪʚʦʜʘ ʪʝʧʣʘ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʟʘʙʨʦʩ ʩʳʨʴʷ ʚ 

ʚʘʢʫʫʤ-ʨʝʩʠʚʝʨ ʠ ʪʝʨʷʝʪʩʷ ʮʝʥʥʦʝ ʩʳʨʴʝ ʚ ʢʦʣʠʯʝʩʪʚʝ ʦʢʦʣʦ 230 ʢʛ ʥʘ 1 

ʦʧʝʨʘʮʠʶ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʳʣ ʧʨʦʚʝʜʝʥ ʨʘʩʯʝʪ ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʝʨʴ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʧʦʣʫʯʠʣʠ ʩʣʝʜʫʶʱʠʡ ʨʝʟʫʣʴʪʘʪ: ʮʝʭ ʟʘ 1 ʤʝʩʷʮ ʪʝʨʷʝʪ 

ʦʢʦʣʦ 154000 ʨʫʙ. ɼʘʥʥʘʷ ʮʠʬʨʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʠʣʠ ʧʦʣʥʦʡ ʟʘʤʝʥʳ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʪʝʧʣʦʦʙʤʝʥʥʦʛʦ 

ʘʧʧʘʨʘʪʘ. 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʤʦʣʝ ʚ ʤʝʩʷʮ 

ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 600 ʪ/ʤʝʩ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʨʘʩʯʝʪʳ ʦʩʥʦʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʪʘʥʜʘʨʪʥʳʭ ʤʝʪʦʜʠʢ [2-4]. 

ʈʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʜʘʥʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʜʦʣʞʥʳ ʦʜʥʦʚʨʝʤʝʥʥʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʜʚʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʚʝʪʢʠ, ʚ 

ʢʘʞʜʦʡ ʠʟ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʫʩʪʘʥʦʚʣʝʥ ʨʝʘʢʪʦʨ ʦʙʲʝʤʦʤ 10 ʤ
3
. 

ɼʣʷ ʨʝʘʢʪʦʨʘ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʙʳʣ ʩʦʩʪʘʚʣʝʥ ʤʘʪʝʨʠʘʣʴʥʳʡ 

ʙʘʣʘʥʩ ʩ ʫʯʝʪʦʤ ʩʪʘʜʠʡʥʦʩʪʠ ʨʝʘʢʮʠʠ:  ʜʦʟʠʨʦʚʢʫ ʬʦʨʤʘʣʠʥʘ ʠ 

ʢʘʪʘʣʠʟʘʪʦʨʘ ʚʝʜʫʪ ʤʥʦʛʦʩʪʘʜʠʡʥʦ ʚʚʠʜʫ ʚʳʩʦʢʦʡ ʵʢʟʦʪʝʨʤʠʯʥʦʩʪʠ 

ʨʝʘʢʮʠʠ. ʉ ʫʯʝʪʦʤ ʪʝʧʣʦʚʦʛʦ ʵʬʬʝʢʪʘ ʨʝʘʢʮʠʠ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ 

ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʘ, ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʚʦʜʠʪʴ ʚ ʦʙʨʘʪʥʦʤ ʭʦʣʦʜʠʣʴʥʠʢʝ. 

ʆʭʣʘʞʜʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʙʦʨʦʪʥʦʡ ʚʦʜʦʡ, ʢʦʪʦʨʘʷ ʧʦʩʪʫʧʘʝʪ ʚ 

ʪʝʧʣʦʦʙʤʝʥʥʠʢ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 15 Üʉ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʨʘʩʯʝʪʳ ʧʦʜʪʚʝʨʜʠʣʠ, ʯʪʦ ʜʝʡʩʪʚʫʶʱʠʡ ʪʝʧʣʦʦʙʤʝʥʥʠʢ 

ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʪʝʧʣʦʦʙʤʝʥʘ 50 ʤ
2
 ʥʝ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʘʪʦʯʥʦʛʦ 

ʦʭʣʘʞʜʝʥʠʷ ʩʨʝʜʳ ʚ ʨʝʘʢʪʦʨʝ. ɹʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʟʘʤʝʥʠʪʴ ʦʙʨʘʪʥʳʡ 
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ʭʦʣʦʜʠʣʴʥʠʢ ʥʘ ʘʧʧʘʨʘʪ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ 81 ʤ
2
. ɼʠʘʤʝʪʨ ʢʦʞʫʭʘ 600 ʤʤ, 

ʜʠʘʤʝʪʨ ʪʨʫʙ 25Ĭ2, ʢʦʣʠʯʝʩʪʚʦ ʪʨʫʙ 257, ʧʘʨʳ ʧʦʜʘʶʪʩʷ ʚ ʪʨʫʙʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ, ʦʭʣʘʞʜʘʶʱʘʷ ʚʦʜʘ ʚ ʤʝʞʪʨʫʙʥʦʝ. 

ʊʘʢʘʷ ʟʘʤʝʥʘ ʧʦʟʚʦʣʠʪ ʚʝʩʪʠ ʧʨʦʮʝʩʩ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ ʠ ʩʥʠʟʠʪʴ ʧʦʪʝʨʠ ʩʳʨʴʷ. 

 

ɹʀɹʀʃʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 
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ʆʏʀʉʊʂɸ ɼʓʄʆɺʓʍ ɻɸɿʆɺ ʂʆʂʉʆɺʆʁ ʇɽʏʀ ʆʊ 

ʉʆɽɼʀʅɽʅʀʁ ʉɽʈʓ 

 
ʉʠʜʦʨʦʚ ʆ.ʖ., ʟʘʚ.ʢʘʬʝʜʨʦʡ ʭʠʤʠʠ, ʂʫʣʘʛʠʥʘ ɼ.ʄ., ʩʪʫʜʝʥʪʢʘ  

ʢʘʬʝʜʨʳ ʭʠʤʠʠ, ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ,ɻ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

 

ʆʢʠʩʣʝʥʠʝ ʜʠʦʢʩʠʜʘ ʩʝʨʳ ʚ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʘʭ ʧʨʦʪʝʢʘʝʪ ʵʬʬʝʢʪʠʚʥʦ 

ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʩʦʝʜʠʥʝʥʠʡ ʞʝʣʝʟʘ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʩʚʦʝʛʦ ʨʦʜʘ 

ʢʘʪʘʣʠʟʘʪʦʨʘʤʠ [1]. ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣ ʨʘʜʠʢʘʣʴʥʦ-

ʮʝʧʥʦʡ ʤʝʭʘʥʠʟʤ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʠʦʥʦʚ ʞʝʣʝʟʘ ʥʘ ʧʨʦʮʝʩʩ 

ʦʢʠʩʣʝʥʠʷ ʨʘʩʪʚʦʨʸʥʥʦʛʦ ʜʠʦʢʩʠʜʘ ʩʝʨʳ ʢʠʩʣʦʨʦʜʦʤ.  

ɺ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ 

ʦʢʠʩʣʝʥʠʷ ʜʠʦʢʩʠʜʘ ʩʝʨʳ, ʩ ʫʯʘʩʪʠʝʤ ʞʝʣʝʟʘ(II , III). ʄʦʜʝʣʠʨʫʝʪʩʷ 

ʧʦʛʣʦʱʝʥʠʝ ʜʠʦʢʩʠʜʘ ʩʝʨʳ ʩ ʧʦʤʦʱʴʶ ʨʘʩʪʚʦʨʘ  H2ʆïʆ2ïSʆ2ïSʆ3ïFe(II )ï

Fe(III ) [1]. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚ ʨʘʩʪʚʦʨʝ ʧʨʦʪʝʢʘʝʪ ʨʝʘʢʮʠʷ: 

 

ςὊὩ τὕὌ  σ3̨   ς̨  ᵮ &Å3/   ς̊ Ȣ̨   
 

ɺ ʨʘʙʦʪʝ [1] ʧʦʣʫʯʝʥʦ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʢʦʥʩʪʘʥʪʳ ʨʘʚʥʦʚʝʩʠʷ ʵʪʦʡ 

ʨʝʘʢʮʠʠ ʚ ʚʠʜʝ 

ÌÇ+  πȟππωρ z Ô  πȟπσρσȢ 
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ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʢʦʥʩʪʘʥʪʳ ʨʘʚʥʦʚʝʩʠʷ ʯʝʨʝʟ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦʛʣʦʪʠʪʝʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ 

ʚʠʜʝ 
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ʊʦʛʜʘ ʚʝʣʠʯʠʥʫ ʭ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠʟ ʫʨʘʚʥʝʥʠʷ lgK=lgKc ʠ ʟʘʪʝʤ 

ʨʘʩʩʯʠʪʘʪʴ ʨʘʚʥʦʚʝʩʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦʛʣʦʪʠʪʝʣʴʥʦʛʦ 

ʨʘʩʪʚʦʨʘ ʧʦʩʣʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʛʘʟʦʚʦʡ ʬʘʟʦʡ, ʩʦʜʝʨʞʘʱʝʡ ʜʠʦʢʩʠʜ 

ʩʝʨʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʷ ʚ ʩʨʝʜʝ Mathcad ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ 

(ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʂ) ʨʘʚʥʦʚʝʩʥʦʛʦ ʜʘʚʣʝʥʠʷ (ʇʘ) ʜʠʦʢʩʠʜʘ ʩʝʨʳ ʚ ʛʘʟʦʚʦʡ 

ʬʘʟʝ  ʧʦʩʣʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʛʣʦʪʠʪʝʣʴʥʳʤ ʨʘʩʪʚʦʨʦʤ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 

1 (ʥʘʯʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʨʘʚʥʦ 1013 ʇʘ). ʀʟ ʵʪʠʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ, ʯʪʦ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʜʠʦʢʩʠʜʘ ʩʝʨʳ ʨʝʟʢʦ ʩʥʠʞʘʝʪʩʷ (ʧʨʠʤʝʨʥʦ ʚ 100 ʨʘʟ) ʠ 

ʚʝʣʠʯʠʥʘ ʩʥʠʞʝʥʠʷ ʨʘʩʪʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ.  

ʀʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ  Fe(OH)2  ʚ ʨʘʩʪʚʦʨʝ ʥʘ 

ʧʦʛʣʦʱʝʥʠʝ ʜʠʦʢʩʠʜʘ ʩʝʨʳ. ʈʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʚʳʯʠʩʣʝʥʠʡ ʚ ʩʨʝʜʝ Mathcad 

ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ.2. ʆʥʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʠʜʨʦʢʩʠʜʘ ʞʝʣʝʟʘ ʩ 9 ʜʦ 15 ʛ/ʤ
3 
ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʝʪ 

ʧʦʛʣʦʪʠʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʨʘʩʪʚʦʨʘ. ʇʨʠ ʵʪʦʤ ʧʘʨʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ SO2 ʚ 

ʛʘʟʦʚʦʡ ʬʘʟʝ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʧʦʛʣʦʪʠʪʝʣʴʥʳʤ ʨʘʩʪʚʦʨʦʤ ʫʤʝʥʴʰʘʝʪʩʷ ʩ 

125 ʜʦ ʧʨʠʤʝʨʥʦ 10 ʇʘ ʩ ʥʘʯʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ 1013 ʇʘ. 

 

 
ʈʠʩ. 1. ʈʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ (ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʂ) 

ʨʘʚʥʦʚʝʩʥʦʛʦ ʜʘʚʣʝʥʠʷ (ʇʘ) ʜʠʦʢʩʠʜʘ ʩʝʨʳ ʚ ʛʘʟʦʚʦʡ ʬʘʟʝ  ʧʦʩʣʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʧʦʛʣʦʪʠʪʝʣʴʥʳʤ ʨʘʩʪʚʦʨʦʤ  (ʥʘʯʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʨʘʚʥʦ 1013 ʇʘ) 
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ʈʠʩ.2. ɿʘʚʠʩʠʤʦʩʪʴ ʧʘʨʮʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʜʠʦʢʩʠʜʘ ʩʝʨʳ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ 

ʧʦʛʣʦʪʠʪʝʣʴʥʳʤ ʨʘʩʪʚʦʨʦʤ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʥʝʤ Fe(OH)2 (ʜʘʚʣʝʥʠʝ  ʚ ʇʘ; 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʛ/ʤ
3 
). ʅʘʯʘʣʴʥʦʝ ʧʘʨʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʜʠʦʢʩʠʜʘ ʩʝʨʳ 1013 

ʇʘ. 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʯʠʩʣʝʥʠʡ  ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ 

ʫʚʝʣʠʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ Fe(OH)2  ʧʦʛʣʦʪʠʪʝʣʴʥʦʛʦ 

ʨʘʩʪʚʦʨʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʤʝʥʴʰʝʥʠʶ ʦʩʪʘʪʦʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ SO2 ʚ 

ʦʯʠʱʝʥʥʦʤ ʛʘʟʝ, ʪ.ʝ. ʩʪʝʧʝʥʴ ʦʯʠʩʪʢʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 

 

1. ʉʤʦʪʨʘʝʚ ʈ.ɺ., ʄʘʥʠʜʠʥʘ ɽ.ɸ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʛʦ 
ʨʘʚʥʦʚʝʩʠʷ ʧʨʦʮʝʩʩʘ ʘʙʩʦʨʙʮʠʠ ʜʠʦʢʩʠʜʘ ʩʝʨʳ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠ 

ʦʙʨʘʙʦʪʘʥʥʳʤ ʧʦʛʣʦʪʠʪʝʣʴʥʳʤ ʨʘʩʪʚʦʨʦʤ/ ɺʦʧʨʦʩʳ ʭʠʤʠʠ ʠ ʭʠʤʠʯʝʩʢʦʡ 

ʪʝʭʥʦʣʦʛʠʠ. ˉ 2. 2013. ʉ.92-96. 

 

ʉʊʈʆʀʊɽʃʔʉʊɺʆ ʀ ɸʈʍʀʊɽʂʊʋʈɸ 
 

ʀʉʉʃɽɼʆɺɸʅʀɽ ɺʆɿʄʆɾʅʆʉʊʀ ʇʈʀʄɽʅɽʅʀʗ ɹɽʊʆʅʆɺ 

ʅɸ ʆʉʅʆɺɽ ʊɽʍʅʆɻɽʅʅʓʍ ʆʊʍʆɼʆɺ ʅɽʈʋɼʅʆɻʆ 

ʇʈʆʀɿɺʆɼʉʊɺɸ ʇʈʀ ɺʆɿɺɽɼɽʅʀʀ ʇʋʊɽʇʈʆɺʆɼʆɺ 

 

ɸʭʪʷʤʦʚ ɺ.ʌ, ʊʀʋ, ʘʩʧʠʨʘʥʪ ʢʘʬʝʜʨʳ çʉʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳè 

ʍʘʬʠʟʦʚʘ ʕ.ʅ., ʊʀʋ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ 

çʉʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳè 
 

 ʈʘʟʥʦʩʪʦʨʦʥʥʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ ʢʘʯʝʩʪʚʘʤ, ʦʙʣʘʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʠ ʬʠʟʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʙʝʪʦʥʦʚ, ʪʨʝʙʦʚʘʥʠʷ 

ʜʦʣʛʦʚʝʯʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʢ ʨʘʙʦʪʝ ʧʨʝʜʧʨʠʷʪʠʡ ʩʪʨʦʠʪʝʣʴʥʦʡ ʠʥʜʫʩʪʨʠʠ ʚ 

ʨʳʥʦʯʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʩʰʠʨʷʶʪ ʦʙʣʘʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʟʘʧʦʣʥʠʪʝʣʝʡ [1.3] . ʈʝʛʠʦʥʘʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʙʝʪʦʥʘ ʚ ʋʨʘʣʴʩʢʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ 
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ʷʚʣʷʝʪʩʷ,ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʧʦʣʦʞʝʥʠʝʤ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ 

ʢʘʯʝʩʪʚʝ ʤʝʣʢʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ ʥʝʨʫʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʦʪʩʝʚʦʚ ʜʨʦʙʣʝʥʠʷ. 

ʊʘʢʠʝ ʧʝʩʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʚʳʰʝʥʥʦʡ ʢʨʫʧʥʦʩʪʴʶ, ʥʦ ʧʨʠ ʵʪʦʤ 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴʶ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ʊʘʢ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ɻʆʉʊ 31424-2010 ʜʦʧʫʩʪʠʤʦʝ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪʘʭ 

ʩʦʜʝʨʞʘʥʠʝ ʟʝʨʝʥ ʢʨʫʧʥʦʩʪʴʶ ʤʝʥʝʝ 0,16 ʤʤ ʚ ʦʪʩʝʚʘʭ ʥʝ ʜʦʣʞʥʦ 

ʧʨʝʚʳʰʘʪʴ 

20% ʧʨʠ ʥʘʣʠʯʠʠ ʬʨʘʢʮʠʠ 5 ʤʤ ï ʥʝ ʙʦʣʝʝ 10%. ʈʝʟʫʣʴʪʘʪ ʠʩʧʳʪʘʥʠʡ 

ʬʘʢʪʠʯʝʩʢʦʡ ʧʨʦʙʳ ʚʧʦʣʥʝ ʩʧʦʩʦʙʝʥ ʩʦʩʪʘʚʠʪʴ30% ʧʳʣʝʚʠʜʥʳʭ ʯʘʩʪʠʮ 

ʜʘʞʝ ʚ ʢʨʫʧʥʦʤ ʦʪʩʝʚʝ. ʇʨʠ ʵʪʦʤ ʦʯʝʚʠʜʥʘʷ ʥʠʟʢʘʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʨʠʨʦʜʥʳʭ ʧʝʩʢʦʚ ʮʝʥʘ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʦʙʫʩʣʦʚʣʠʚʘʶʪ 

ʧʦʧʫʣʷʨʥʦʩʪʴ ʦʪʩʝʚʘ 

ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʝʪʦʥʦʚ. 

ɹʝʪʦʥʥʳʝ ʩʤʝʩʠ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʦʪʩʝʚʦʚ ʜʨʦʙʣʝʥʠʷ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʚʳʰʝʥʥʦʡ ʚʦʜʦʧʦʪʨʝʙʥʦʩʪʴʶ. ʕʪʦ ʧʨʘʢʪʠʯʝʩʢʠ 

ʠʩʢʣʶʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʠʞʝʥʠʷ ʚʳʩʦʢʠʭ ʧʨʦʯʥʦʩʪʥʳʭ ʠ ʜʨʫʛʠʭ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʆʜʥʘʢʦ ʨʷʜʦʚʳʝ ʢʣʘʩʩʳ ʧʦ ʧʨʦʯʥʦʩʪʠ 

ʟʘʚʠʩʠʤʳ ʦʪ ʚʦʜʦʮʝʤʝʥʪʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʥʝ ʤʝʥʴʰʝ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, 

ʣʶʙʦʡ ʬʘʢʪʦʨ, ʫʚʝʣʠʯʠʚʘʶʱʠʡ ʚʦʜʦʧʦʪʨʝʙʥʦʩʪʴ, ʟʘʢʦʥʦʤʝʨʥʦ 

ʧʨʦʚʦʮʠʨʫʝʪ ʧʦʚʳʰʝʥʠʝ ʨʘʩʭʦʜʘ ʮʝʤʝʥʪʘ, ʘ ʟʥʘʯʠʪ, ʩʝʙʝʩʪʦʠʤʦʩʪʠ. 

ɼʨʫʛʦʡ ʧʦʙʦʯʥʳʡ ʵʬʬʝʢʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʩʝʚʦʚ, ʩʚʷʟʘʥʥʳʡ ʩ 

ʚʦʜʦʧʦʛʣʦʱʝʥʠʝʤ ʧʳʣʝʚʠʜʥʳʤʠ ʯʘʩʪʠʮʘʤʠ ʟʘʧʦʣʥʠʪʝʣʷ ʚ ʧʨʦʮʝʩʩʝ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʫʩʢʦʨʝʥʥʦʡ ʧʦʪʝʨʝ 

ʧʦʜʚʠʞʥʦʩʪʠ ʙʝʪʦʥʥʳʭ ʩʤʝʩʝʡ. ɸʢʪʫʘʣʴʥʦʝ ʪʨʝʙʦʚʘʥʠʝ ʥʝʠʟʤʝʥʥʦʩʪʠ 

ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʯʘʩʦʚ ʩʪʘʥʦʚʠʪʩʷ ʟʘʪʨʫʜʥʠʪʝʣʴʥʳʤ 

ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ ʜʦʚʦʣʴʥʦ ʫʤʝʨʝʥʥʦʛʦ ʫʨʘʣʴʩʢʦʛʦ ʢʣʠʤʘʪʘ. ɺ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʢʨʫʧʥʳʡ ʟʘʧʦʣʥʠʪʝʣʴ, ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʋʨʘʣʴʩʢʦʛʦ ʌʝʜʝʨʘʣʴʥʦʛʦ 

ʦʢʨʫʛʘ, ʧʨʝʜʩʪʘʚʣʝʥ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʥʪʨʫʟʠʚʥʳʤʠ ʧʦʨʦʜʘʤʠ ʩ ʤʘʨʢʦʡ ʧʦ 

ʜʨʦʙʠʤʦʩʪʠ ʚʳʰʝ 1200. ʆʜʥʘʢʦ ʠ ʟʜʝʩʴ ʥʝʨʝʜʢʠ ʦʪʢʣʦʥʝʥʠʷ ʦʪ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʨʦʮʝʥʪʘ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʧʳʣʝʚʠʜʥʳʭ ʯʘʩʪʠʮ [2]. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʵʬʬʝʢʪʠʚʥʳʭ 

ʙʝʪʦʥʦʚ ʜʣʷ ʫʩʣʦʚʠʡ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʥʘ ʧʦʣʠʬʨʘʢʮʠʦʥʥʳʭ ʟʘʧʦʣʥʠʪʝʣʷʭ, 

ʩʦʩʪʦʷʱʠʭ ʠʟ ʱʝʙʥʷ ʠ ʦʪʩʝʚʦʚ ʜʨʦʙʣʝʥʠʷ ʚ ʚʠʜʝ ʧʝʩʢʘ ʠ ʧʳʣʠ ʤʝʩʪʥʳʭ 

ʢʘʨʴʝʨʦʚ, ʘ ʪʘʢʞʝ ʭʠʤʠʯʝʩʢʠʭ ʜʦʙʘʚʦʢ ï ʨʝʛʫʣʷʪʦʨʦʚ ʩʚʦʡʩʪʚ ʙʝʪʦʥʥʦʡ 

ʩʤʝʩʠ. 

ɸʚʪʦʨʘʤʠ ʩʪʘʪʴʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʪʩʝʚʦʚ ʜʨʦʙʣʝʥʠʷ ʱʝʙʥʷ ʩ ʛʨʘʥʠʪʥʦʛʦ ʢʘʨʴʝʨʘ ʛ. ʈʝʞ (ʉʚʝʨʜʣʦʚʩʢʘʷ 

ʦʙʣʘʩʪʴ) ʠ ʜʦʣʦʤʠʪʦʚʦʛʦ ʢʘʨʴʝʨʘ ʛ. ʉʘʪʢʘ (ʏʝʣʷʙʠʥʩʢʘʷ ʦʙʣʘʩʪʴ) ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤʠ ʤʝʪʦʜʠʢʘʤʠ ʧʦ ɻʆʉʊ 31424-2010, 

ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 1,2. 
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ʊʘʙʣʠʮʘ 1  

ʌʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʦʪʩʝʚʦʚ 
ʇʦʢʘʟʘʪʝʣʠ ʑʝʙʝʥʦʯʥʳʝ ʟʘʚʦʜʳ, ʢʘʨʴʝʨʳ 

ʱʝʙʝʥʦʯʥʳʡ ʟʘʚʦʜ, ʛ. 

ʈʝʞ 

ʢʘʨʴʝʨ ʛ. ʉʘʪʢʘ 

ɻʦʨʥʘʷ ʧʦʨʦʜʘ ʛʨʘʥʠʪ ʜʦʣʦʤʠʪ 

ʄʦʜʫʣʴ ʢʨʫʧʥʦʩʪʠ 2,57 1,7 

ʌʨʘʢʮʠʷ ʱʝʙʥʷ 5-10 ʤʤ, % 5 3,8 

ʇɻʀ, % 2,9 2,0 

ʅʘʩʳʧʥʘʷ ʧʣʦʪʥʦʩʪʴ, ʢʛ/ʤ
3
 1450 1380 

ʉʦʜʝʨʞʘʥʠʝ ʛʣʠʥʳ ʚ 

ʢʦʤʢʘʭ, % 

0,3 0,1 

ʄʘʨʢʘ ʱʝʙʥʷ ʧʦ 

ʜʨʦʙʠʤʦʩʪʠ 

1000 800 

 

ʊʘʙʣʠʮʘ 2  

ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʙ ʛʨʘʥʠʪʘ ʠ ʜʦʣʦʤʠʪʘ 

ʃʘʙ. 

ʧʨʦʙʘ ˉ  

ʉʦʜʝʨʞʘʥʠʝ ʦʩʥʦʚʥʳʭ ʦʢʩʠʜʦʚ, ʤʘʩʩ. % 

SiO2 CaO MgO 
Fe2O

3 

Al 2O

3 
TiO2 MnO P2O5 Na2O 

K2

O 
CO2 ʧ.ʧ.ʧ 

390 

(ʛʨʘʥʠʪ) 
70,82 2,33 1,09 4,00 12,58 0,40 0,08 0,05 3,51 2,22 - 2,85 

391 

(ʜʦʣʦʤʠʪ

) 

0,11 31,61 23,04 1,51 2,58 0,09 0,03 0,06 0,33 0,40 40,07 - 

 

ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ, ʢʘʢ ʠ ʣʶʙʦʡ ʩʪʨʦʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ, ʦʪʩʝʚ ʦʪ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʱʝʙʥʷ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʥʝʜʦʩʪʘʪʢʦʚ:  

- ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʬʦʨʤʘ ʠ ʢʘʯʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʨʝʥ - 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʫʛʣʦʚʘʪʳʝ ʩ ʰʝʨʦʭʦʚʘʪʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ; 

-ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʣʶʜʳ (ʦʪʩʝʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʆʆʆ 

çʈʝʞʝʚʩʢʦʡ ʱʝʙʝʥʦʯʥʳʡ ʟʘʚʦʜè). ʏʝʰʫʡʢʠ ʩʣʶʜʳ ʠʤʝʶʪ ʥʠʟʢʫʶ ʘʜʛʝʟʠʶ 

ʢ ʮʝʤʝʥʪʫ, ʯʪʦ ʤʦʞʝʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʚʦʮʠʨʦʚʘʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ʪʨʝʱʠʥ ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʥʠʞʘʪʴ ʧʨʦʯʥʦʩʪʴ ʙʝʪʦʥʘ; 

-ʟʘʧʳʣʝʥʥʦʩʪʴ ʦʪʩʝʚʘ (ʧʨʦʭʦʜ ʯʝʨʝʟ ʩʠʪʦ ˉ 0,16 ʩʦʩʪʘʚʣʷʝʪ 16,5 %) 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʚʦʜʦʧʦʪʨʝʙʥʦʩʪʠ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ, ʯʪʦ ʪʘʢʞʝ 

ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʧʦʢʘʟʘʪʝʣʷʭ ʧʨʦʯʥʦʩʪʠ ʙʝʪʦʥʘ; 

-ʧʦʚʳʰʝʥʥʦʝ ʚʦʜʦʧʦʛʣʦʱʝʥʠʝ ʦʪʩʝʚʘ (12-23 %) ʩʥʠʞʘʝʪ 

ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʴ ʛʦʪʦʚʳʭ ʙʝʪʦʥʥʳʭ ʠʟʜʝʣʠʡ. 

.ʂʘʢ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʧʨʠʤʝʥʝʥʠʝ ʦʪʩʝʚʦʚ ʜʨʦʙʣʝʥʠʷ ʤʦʞʝʪ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʪʴ ʥʘ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʴ ʙʝʪʦʥʘ, ʪ.ʢ. ʚʩʣʝʜʩʪʚʠʝ 

ʚʦʟʨʘʩʪʘʥʠʷ ʚʦʜʦʧʦʪʨʝʙʥʦʩʪʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʙʲʝʤ ʦʪʢʨʳʪʳʭ ʧʦʨ ʠ 

ʩʪʝʧʝʥʴ ʟʘʧʦʣʥʝʥʠʷ ʠʭ ʚʦʜʦʡ; ʚʚʝʜʝʥʠʝ ʦʪʩʝʚʦʚ ʜʨʦʙʣʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʩʥʠʞʝʥʠʶ ʦʙʲʝʤʘ ʫʩʣʦʚʥʦ-ʟʘʤʢʥʫʪʦʡ ʧʦʨʠʩʪʦʩʪʠ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ 

ʠʟ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʦʣʛʦʚʝʯʥʦʡ ʩʪʨʫʢʪʫʨʳ. ʇʦʵʪʦʤʫ ʧʦʥʠʞʝʥʠʝ 
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ʧʦʢʘʟʘʪʝʣʷ ɺ/ʎ ʠ ʫʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʚʦʚʣʝʯʝʥʥʦʛʦ ʚʦʟʜʫʭʘ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʣʫʯʝʥʠʷ ʜʦʣʛʦʚʝʯʥʳʭ ʙʝʪʦʥʦʚ[4-5]. 

ɹʳʣʦ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʢʦʤʧʣʝʢʩʥʦʡ ʜʦʙʘʚʢʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʵʬʠʨʦʚ 

ʧʦʣʠʢʘʨʙʦʢʩʠʣʘʪʦʚ MC-PowerFlow 3100 (80 % ʦʪ ʤʘʩʩʳ ʢʦʤʧʣʝʢʩʥʦʡ 

ʜʦʙʘʚʢʠ) ʠ ʚʦʟʜʫʭʦʚʦʚʣʝʢʘʶʱʝʡ ʜʦʙʘʚʢʠ Centrament Air  202 (20 % ʦʪ 

ʤʘʩʩʳ ʢʦʤʧʣʝʢʩʥʦʡ ʜʦʙʘʚʢʠ) ʥʘ ʩʚʦʡʩʪʚʘ ʙʝʪʦʥʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʦʪʩʝʚʳ 

ʜʨʦʙʣʝʥʠʷ ʱʝʙʥʷ (ʪʘʙʣʠʮʘ 3). 

ʊʘʙʣʠʮʘ 3 

ɺʣʠʷʥʠʝ ʢʦʤʧʣʝʢʩʥʦʡ ʜʦʙʘʚʢʠ ʥʘ ʩʚʦʡʩʪʚʘ ʙʝʪʦʥʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʦʪʩʝʚʳ 

ʜʨʦʙʣʝʥʠʷ ʱʝʙʥʷ 
ˉ 

ʩʦʩʪ

ʘʚʘ 

ʂʦʤʧʣʝ

ʢʩʥʘʷ 

ʜʦʙʘʚʢʘ

, % ʦʪ 

ʤʘʩʩʳ 

ʎ 

ɺ/ʎ ʇʣʦʪ-

ʥʦʩʪʴ

, 

ʢʛ/ʤ
3
 

ʆʙʲʝʤ 

ʚʦʚʣʝʯʝʥ

-ʥʦʛʦ 

ʚʦʟʜʫʭʘ, 

% 

ʇʨʦʯʥʦʩʪʴ 

ʧʨʠ ʩʞʘʪʠʠ 

ʜʦ 

ʠʩʧʳʪʘʥʠʡ 

ʥʘ ʤʦʨʦʟʦ-

ʩʪʦʡʢʦʩʪʴ, 

ʄʇʘ 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ 

ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʞʘʪʠʠ, %, 

ʧʦʩʣʝ ʯʠʩʣʘ ʮʠʢʣʦʚ 

ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʠ 

ʦʪʪʘʠʚʘʥʠʷ 

5 10 20 30 45 

1-4 0% 0,41 2250 0,1 37,5 +0,4 +0,1 -8,4 - - 

1-5 0,4% 0,41 2310 1,4 41,5 +1,6 +0,9 -1,7 - - 

1-6 0,6% 0,41 2360 2,9 47,1 +1,8 0 -2,1 -1,5 - 

1-7 0,8% 0,41 2390 5,3 53,2 +4,2 0 -2,5 -3,4 -8,5 

2-4 0% 0,41 2230 0,4 29,5 +2,0 -1,3 -5,2 - - 

2-5 0,4% 0,41 2250 2,0 32,7 +1,3 +0,1 -1,4 - - 

2-6 0,6% 0,41 2310 3,6 34,8 0,0 -0,4 0 - - 

2-7 0,8% 0,41 2350 5,9 37,8 +2,5 +0,7 0 -6,8 - 

 

ʇʨʠʤʝʯʘʥʠʝ: ʩʦʩʪʘʚ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ: ʚʦʜʘ ï 185 ʢʛ/ʤ
3
, ʮʝʤʝʥʪ ï 450 ʢʛ/ʤ

3
, ʱʝʙʝʥʴ ï 

1040 ʢʛ/ʤ
3
, ʦʪʩʝʚ ʦʪ ʜʨʦʙʣʝʥʠʷ ʱʝʙʥʷ ï 750 ʢʛ/ʤ

3
. ɺ ʩʦʩʪʘʚʘʭ 1-4, 1-5, 1-6, 1-7 ʙʳʣ 

ʧʨʠʤʝʥʝʥ ʛʨʘʥʠʪʥʳʡ ʦʪʩʝʚ, ʚ ʩʦʩʪʘʚʘʭ 2-4, 2-5, 2-6, 2-7 ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʦʣʦʤʠʪʦʚʳʡ 

ʦʪʩʝʚ. ʀʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ɻʆʉʊ 10060-2012 çɹʝʪʦʥʳ. ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ 

ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʠè ʧʦ ʚʪʦʨʦʤʫ ʫʩʢʦʨʝʥʥʦʤʫ ʤʝʪʦʜʫ ʠʩʧʳʪʘʥʠʷ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʥʦʡ ʜʦʙʘʚʢʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʦʟʜʘʥʠʶ 

ʫʩʣʦʚʥʦ-ʟʘʤʢʥʫʪʳʭ ʧʦʨ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʙʝʪʦʥʳ ʩ ʤʘʨʢʦʡ ʧʦ 

ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʠ F 300. 

         ʆʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʘʷ ʘʧʨʦʙʘʮʠʷ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʚ ʜʚʘ ʵʪʘʧʘ: 

- ʇʨʠʤʝʥʝʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʦʩʪʘʚʦʚ ʙʝʪʦʥʘ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʆʙʲʝʢʪʦʤ ʘʧʨʦʙʘʮʠʠ ʩʪʘʣʠ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʣʦʪʢʠ ʃ-15/2(ʉʝʨʠʷ 3.006.1-2.87.) ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʟʘʚʦʜʘ ɾɹʀ çʈʦʪʦʨè ʧ. ɺʠʥʟʠʣʠ, ʊʶʤʝʥʩʢʠʡ ʦʙʣ. 

- ʀʩʧʳʪʘʥʠʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʙʝʪʦʥʘ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʧʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʨʘʟʚʷʟʢʠ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʫʣ. ʇʝʨʤʷʢʦʚʘ ʩ 

ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʦʡ çʊʶʤʝʥʴ-ɹʦʨʦʚʩʢʠʡ-ɹʦʛʘʥʜʠʩʢʠʡè 

ʧʨʦʠʟʚʦʜʩʪʚʘ ɸʆ çʄʦʩʪʦʩʪʨʦʡ-11è 

ɸʧʨʦʙʘʮʠʷ ʧʦʢʘʟʘʣʘ ʚʳʩʦʢʫʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʝ ʦʪʩʝʚʦʚ ʜʨʦʙʣʝʥʠʷ ʱʝʙʥʷ ʚ ʢʘʯʝʩʪʚʝ ʤʝʣʢʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ ʜʣʷ 

ʪʷʞʝʣʳʭ ʚʳʩʦʢʦʧʨʦʯʥʳʭ ʙʝʪʦʥʦʚ ʩ ʧʦʚʳʰʝʥʥʦʡ ʤʘʨʢʦʡ ʧʦ 

ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʠ. 
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ʊʘʙʣʠʮʘ 4 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʪʷʞʝʣʳʭ ʙʝʪʦʥʦʚ ʢʣʘʩʩʘ ɺ30 ʥʘ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʤʝʣʢʦʛʦ 

ʟʘʧʦʣʥʠʪʝʣʷ 
ʂʦʤʧʦʥʝʥʪʳ ʩʤʝʩʠ  ʈʘʩʭʦʜ ʤʘʪʝʨʠʘʣʦʚ ʥʘ  

1 ʤ3 ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ, ʢʛ 

ʉʪʦʠʤʦʩʪʴ ʢʦʤʧʦʥʝʥʪʘ, ʨʫʙ. 

(ʩ ʅɼʉ) 

ʎʝʤʝʥʪ (ʆɸʆ 

çʉʫʭʦʣʦʞʩʢʮʝʤʝʥʪ) 

400 1508,4 

ʑʝʙʝʥʴ, ʬʨʘʢʮʠʠ 5-20 

(ʂʫʨʤʘʥʩʢʠʡ ʱʝʙʝʥʦʯʥʳʡ 

ʟʘʚʦʜ) 

1110 912,4 

ʂʨʫʧʥʦʟʝʨʥʠʩʪʳʡ ʧʝʩʦʢ (ʆʆʆ 

çʊʶʤʝʥʴʥʝʨʫʜè 

800 680,00 

ʆʪʩʝʚ ʦʪ ʜʨʦʙʣʝʥʠʷ ʱʝʙʥʷ 

(ʈʝʞʝʚʩʢʦʡ ʱʝʙʝʥʦʯʥʳʡ 

ʟʘʚʦʜ) 

800 620,00 

ʂʦʤʧʣʝʢʩʥʘʷ ʜʦʙʘʚʢʘ (MC 

Bauchemie) 

2,8 296,00 

ɺʦʜʘ 150 10,5 

 

ɺ ʠʪʦʛʝ ʮʝʥʘ 1 ʤ3 ʙʝʪʦʥʘ ʢʣʘʩʩʘ ɺ30 ʥʘ ʩʞʘʪʠʝ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʧʨʠʨʦʜʥʦʛʦ ʢʨʫʧʥʦʛʦ ʧʝʩʢʘ ʚ ʢʘʯʝʩʪʚʝ ʟʘʧʦʣʥʠʪʝʣʷ ï 3407,3 ʨʫʙʣʝʡ, ʮʝʥʘ 1 

ʤ3 ʙʝʪʦʥʘ ʢʣʘʩʩʘ ɺ30 ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʦʪʩʝʚʘ  - 3347,3 ʨʫʙʣʝʡ, ʯʪʦ ʜʘʝʪ 

ʵʢʦʥʦʤʠʶ 60 ʨʫʙ. ʥʘ 1ʤ3. ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʫʪʚʝʨʞʜʘʪʴ ʦʙ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʦʪʩʝʚʦʚ ʜʨʦʙʣʝʥʠʷ ʚ 

ʚʳʩʦʢʦʧʨʦʯʥʳʭ ʙʝʪʦʥʘʭ 

ʆʩʥʦʚʥʳʝ ʚʳʚʦʜʳ ʧʦ ʨʘʙʦʪʝ: 

1. ʇʨʦʚʝʜʝʥʥʳʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʱʝʙʥʷ ʛʨʘʥʠʪʥʦʛʦ ʢʘʨʴʝʨʘ ʛ. ʈʝʞ (ʉʚʝʨʜʣʦʚʩʢʘʷ 

ʦʙʣʘʩʪʴ) ʠ ʜʦʣʦʤʠʪʦʚʦʛʦ ʢʘʨʴʝʨʘ ʛ. ʉʘʪʢʘ (ʏʝʣʷʙʠʥʩʢʘʷ ʦʙʣʘʩʪʴ) 

ʧʦʟʚʦʣʠʣʠ ʦʙʦʩʥʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʦʪʩʝʚʦʚ ʜʨʦʙʣʝʥʠʷ ʚ ʩʦʩʪʘʚʝ ʪʷʞʝʣʦʛʦ ʮʝʤʝʥʪʥʦʛʦ ʙʝʪʦʥʘ. 

2. ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩʦʩʪʘʚʳ 

ʵʬʬʝʢʪʠʚʥʳʭ ʪʷʞʝʣʳʭ ʙʝʪʦʥʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʩʢʘ ʠʟ ʦʪʩʝʚʦʚ 

ʜʨʦʙʣʝʥʠʷ ʱʝʙʥʷ ʚ ʢʘʯʝʩʪʚʝ ʤʝʣʢʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ. ʇʦʣʫʯʝʥʳ ʙʝʪʦʥʳ 

ʢʣʘʩʩʦʚ ʧʦ ʧʨʦʯʥʦʩʪʠ ʥʘ ʩʞʘʪʠʝ  ɺ40 ʥʘ ʛʨʘʥʠʪʥʳʭ ʦʪʩʝʚʘʭ. 

3. ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʜʦʙʘʚʢʠ MC-PowerFlow ʠ Centrament Air  202 ʥʘ 

ʩʚʦʡʩʪʚʘ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ, ʥʘ ʢʠʥʝʪʠʢʫ ʥʘʙʦʨʘ ʧʨʦʯʥʦʩʪʠ ʠ 

ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʴ ʙʝʪʦʥʥʳʭ ʦʙʨʘʟʮʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʪʭʦʜʦʚ ʦʪ ʜʨʦʙʣʝʥʠʷ 

ʱʝʙʥʷ ʚ ʢʘʯʝʩʪʚʝ ʤʝʣʢʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ. 

4. ʇʨʦʚʝʜʝʥʳ ʦʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʠʟʜʝʣʠʡ ʠ  ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʨʘʟʚʷʟʢʠ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʫʣ. ʇʝʨʤʷʢʦʚʘ ʩ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʦʡ 

çʊʶʤʝʥʴ-ɹʦʨʦʚʩʢʠʡ-ɹʦʛʘʥʜʠʩʢʠʡè ʧʨʦʠʟʚʦʜʩʪʚʘ ɸʆ çʄʦʩʪʦʩʪʨʦʡ-11è 
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ʅɽʆɹʍʆɼʀʄʆʉʊʔ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʆʊʍʆɼʆɺ ɺ ʂɸʏɽʉʊɺɽ 

ɺʊʆʈʀʏʅʆɻʆ ʉʓʈʔʗ 

ɹʘʨʥʘʭʘʥʦʚʘ ʂ.ʊ., ʊʘʨɻʋ ʠʤʝʥʠ ʄ.ʍ. ɼʫʣʘʪʠ (ʂʘʟʘʭʩʪʘʥ),  

 ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çɸʨʭʠʪʝʢʪʫʨʘ ʠ ʩʪʨʦʠʪʝʣʴʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦè, 

ʄʳʣʪʳʢʙʘʝʚʘ ɼ.ʄ., ʊʘʨɻʋ ʠʤʝʥʠ ʄ.ʍ. ɼʫʣʘʪʠ (ʂʘʟʘʭʩʪʘʥ), 

 ʩʪʫʜʝʥʪ ʢʘʬʝʜʨʳ çɸʨʭʠʪʝʢʪʫʨʘ ʠ ʩʪʨʦʠʪʝʣʴʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦè 

 

ʂʦʞʝʚʝʥʥʳʝ ʦʪʭʦʜʳ ʷʚʣʷʶʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʩʧʫʪʥʠʢʦʤ ʪʝʭʥʦʣʦʛʠʠ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʞʠ. ʆʩʥʦʚʥʳʝ ʚʠʜʳ ʦʪʭʦʜʦʚ: ʢʦʞʝʚʝʥʥʳʝ 

ʦʪʭʦʜʳ ʚʝʨʭʘ ʠ ʥʠʟʘ ʦʙʫʚʠ, ʩʳʨʴʝʚʳʝ ʦʪʭʦʜʳ, ʦʙʨʝʟʢʠ ʧʦʜʢʣʘʜʦʯʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʦʪʭʦʜʳ ʚ ʚʠʜʝ ʭʨʦʤʦʚʦʡ ʩʪʨʫʞʢʠ, ʤʝʟʜʨʘ ʠ ʜʨ. ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ 

ʠʤʝʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʚʳʧʫʩʢʫ ʢʦʞʠ ʠ 

ʤʝʭʘ ʠ ʠʟʜʝʣʠʡ ʠʟ ʥʠʭ. ʀʤʝʶʱʠʝʩʷ ʦʪʭʦʜʳ ʟʘʯʘʩʪʫʶ ʩʞʠʛʘʶʪʩʷ, ʫʭʫʜʰʘʷ 

ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʠʤʝʶʱʠʝʩʷ ʦʪʭʦʜʳ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʨʝʟʝʨʚʦʤ ʧʨʠ ʠʭ ʧʦʚʪʦʨʥʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʭʦʜʦʚ ʚ ʢʘʯʝʩʪʚʝ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ 

ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʧʨʠʨʦʜʥʦʛʦ ʩʳʨʴʷ ʜʣʷ ʚʳʧʫʩʢʘ ʪʦʚʘʨʦʚ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠ ʙʳʪʦʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʪʨʝʙʥʦʩʪʴ 
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ʥʘʩʝʣʝʥʠʷ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʚ ʤʘʪʝʨʠʘʣʘʭ ʠ ʥʝʦʙʭʦʜʠʤʳʭ ʠʟʜʝʣʠʷʭ. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʫʣʫʯʰʠʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʚ ʨʝʛʠʦʥʝ ʟʘ ʩʯʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ, ʥʘʧʨʘʚʣʷʝʤʳʭ ʜʣʷ ʩʞʠʛʘʥʠʷ. 

ɹʝʟʦʧʘʩʥʳʝ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʪʝʭʥʦʣʦʛʠʠ ʩʣʝʜʫʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʠʥʪʝʛʨʘʣʴʥʳʝ ʩʠʩʪʝʤʳ, ʦʙʲʝʜʠʥʷʶʱʠʝ ʧʨʦʜʫʢʪʳ, 

ʧʨʦʮʝʩʩʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʙʦʨʫʜʦʚʘʥʠʝ, ʫʩʣʫʛʠ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʠ 

ʤʝʥʝʜʞʝʨʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

ʇʨʦʜʫʢʪʳ, ʙʝʟʦʧʘʩʥʳʝ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʜʦʣʞʥʳ 

ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʧʨʠ ʵʢʦʥʦʤʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʳʨʴʷ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ 

ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʜʢʠʭ ʥʝʚʦʩʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʨʝʩʫʨʩʦʚ ʠ ʚʨʝʜʥʳʭ 

ʚʝʱʝʩʪʚ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʧʦʪʨʝʙʣʝʥʠʠ ʚʦʜʳ ʠ ʵʥʝʨʛʠʠ. ʂʨʦʤʝ ʪʦʛʦ, 

ʪʝʭʥʦʣʦʛʠʷ ʚʪʦʨʠʯʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʵʪʠʭ ʧʨʦʜʫʢʪʦʚ 

ʜʦʣʞʥʘ ʙʳʪʴ ʥʝʩʣʦʞʥʦʡ, ʘ ʩʘʤʠ ʧʨʦʜʫʢʪʳ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴʩʷ ʧʦʣʥʦʡ 

ʙʠʦʜʝʛʨʘʜʘʮʠʝʡ. 

ʆʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ ʥʝ ʪʦʣʴʢʦ ʨʘʟʚʠʪʠʷ, ʥʦ ʯʘʩʪʦ ʜʘʞʝ ʩʦʭʨʘʥʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʞʠ, ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʫʤʝʥʴʰʝʥʠʝ ʠʣʠ ʣʠʢʚʠʜʘʮʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʛʨʦʟ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʨʘʟʨʘʙʦʪʢʘ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʨʝʛʝʥʝʨʘʮʠʠ ʠ 

ʫʪʠʣʠʟʘʮʠʠ ʦʙʨʘʟʫʶʱʠʭʩʷ ʦʪʭʦʜʦʚ. ɼʣʷ ʫʧʦʨʷʜʦʯʝʥʠʷ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʠʤʝʥʷʶʪ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʦʪʭʦʜʦʚ, ʫʯʠʪʳʚʘʶʱʫʶ: ʠʭ ʧʨʠʨʦʜʫ, ʩʚʦʡʩʪʚʘ, 

ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʚʨʝʜʥʦʩʪʴ, ʧʨʠʛʦʜʥʦʩʪʴ, ʤʘʩʩʦʚʦʩʪʴ ʧʨʦʜʫʢʮʠʠ. 

ʂʦʞʝʚʝʥʥʳʝ ʦʪʭʦʜʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʢʦʞʝʚʝʥʥʳʝ ʦʪʭʦʜʳ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʢʦʞʝʚʝʥʥʳʝ ʦʪʭʦʜʳ ʧʦʪʨʝʙʣʝʥʠʷ [1].  

ʂʦʞʝʚʝʥʥʳʝ ʦʪʭʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʙʨʘʟʫʶʪʩʷ ʚ ʢʦʞʝʚʝʥʥʦʡ, ʦʙʫʚʥʦʡ 

ʠ ʢʦʞʛʘʣʘʥʪʝʨʝʡʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʞ ʠ ʠʭ 

ʧʝʨʝʨʘʙʦʪʢʠ ʚ ʠʟʜʝʣʠʷ.  ʂʦʞʝʚʝʥʥʳʝ ʦʪʭʦʜʳ ʧʦʪʨʝʙʣʝʥʠʷ ʦʙʨʘʟʫʶʪʩʷ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʠ ʫ ʥʘʩʝʣʝʥʠʷ ʚ ʚʠʜʝ ʚʳʰʝʜʰʠʭ ʠʟ ʫʧʦʪʨʝʙʣʝʥʠʷ ʠʟʜʝʣʠʡ ʠʟ 

ʢʦʞʠ (ʦʙʫʚʴ, ʢʦʞʛʘʣʘʥʪʝʨʝʷ, ʰʦʨʥʦ-ʩʝʜʝʣʴʥʳʝ ʠʟʜʝʣʠʷ ʠ ʜʨ.).  

ʆʪʭʦʜʳ, ʦʙʨʘʟʫʶʱʠʝ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʦʞ, ʧʦ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ 

ʩʚʦʡʩʪʚʘʤ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʜʚʝ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ: 

- ʢʦʣʣʘʛʝʥʩʦʜʝʨʞʘʱʠʝ;  

- ʢʝʨʘʪʠʥʩʦʜʝʨʞʘʱʠʝ. 

ʂʦʣʣʘʛʝʥʩʦʜʝʨʞʘʱʠʝ ʢʦʞʝʚʝʥʥʳʝ ʦʪʭʦʜʳ ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʥʫʶ 

ʤʘʩʩʫ ʦʪʭʦʜʦʚ ʢʦʞʝʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦ ʩʧʦʩʦʙʫ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ 

ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʜʝʣʷʪʩʷ ʥʘ ʜʫʙʣʝʥʳʝ ʠ ʥʝʜʫʙʣʝʥʳʝ [2]. 

ʅʝʜʫʙʣʝʥʳʝ ʢʦʞʝʚʝʥʥʳʝ ʦʪʭʦʜʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʩʳʨʴʝʚʳʝ ʠ 

ʛʦʣʴʝʚʳʝ. 

ʂ ʩʳʨʴʝʚʳʤ ʢʦʞʝʚʝʥʥʳʤ ʦʪʭʦʜʘʤ ʦʪʥʦʩʷʪʩʷ: 

- ʤʝʟʜʨʘ ʩʳʨʴʝʚʘʷ.  ɺʳʭʦʜ ʤʝʟʜʨʳ ʦʪ ʦʙʱʝʡ ʤʘʩʩʳ ʰʢʫʨʳ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʩʦʩʪʘʚʣʷʝʪ 6-7 %  ʧʨʠ ʚʳʨʘʙʦʪʢʝ ʭʨʦʤʦʚʳʭ ʢʦʞ ʜʣʷ ʚʝʨʭʘ 

ʦʙʫʚʠ ʠ 5-6 %  - ʜʣʷ ʥʠʟʘ ʦʙʫʚʠ; 

- ʩʪʨʫʞʢʘ ʩʳʨʴʝʚʘʷ, ʧʦʣʫʯʝʥʥʘʷ ʧʨʠ ʧʦʜʩʪʨʠʞʢʝ ʚʦʨʦʪʢʦʚ; 

- ʦʙʨʝʟʴ ʢʘʥʪʦʚʦʯʥʘʷ, ʚʦʟʥʠʢʘʶʱʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʘʥʪʦʚʢʠ ʰʢʫʨ ʧʦʩʣʝ 

ʤʝʟʜʨʝʥʠʷ; 
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- ʧʣʝʥʢʘ (ʧʦʜʢʦʞʥʘʷ ʩʦʝʜʠʥʠʪʝʣʴʥʘʷ ʪʢʘʥʴ) ʠ ʧʦʜʢʦʞʥʳʡ ʞʠʨ, 

ʦʙʨʘʟʫʶʱʠʡʩʷ ʚ ʦʩʥʦʚʥʦʤ ʧʨʠ ʤʝʟʜʨʝʥʠʠ ʩʚʠʥʦʡ ʰʢʫʨʳ. 

ʂ ʛʦʣʴʝʚʳʤ ʢʦʞʝʚʝʥʥʳʤ ʦʪʭʦʜʘʤ ʦʪʥʦʩʷʪʩʷ: 

- ʤʝʟʜʨʘ ʛʦʣʴʝʚʘʷ, ʦʙʨʘʟʫʶʱʘʷʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʝʟʜʨʝʥʠʷ ʰʢʫʨ ʧʦʩʣʝ 

ʟʦʣʝʥʠʷ; 

- ʦʙʨʝʟʴ ʩʧʠʣʢʦʚʘʷ, ʧʦʣʫʯʘʶʱʘʷʩʷ ʧʨʠ ʚʳʢʨʘʠʚʘʥʠʠ ʛʦʣʴʝʚʦʛʦ 

ʩʧʠʣʢʘ. 

ʂ ʜʫʙʣʝʥʳʤ ʢʦʞʝʚʝʥʥʳʤ ʦʪʭʦʜʘʤ ʦʪʥʦʩʷʪʩʷ: 

- ʩʪʨʫʞʢʘ ʢʦʞʝʚʝʥʥʘʷ, ʦʙʨʘʟʫʶʱʘʷʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʪʨʦʛʘʥʠʷ 

ʜʫʙʣʝʥʦʛʦ ʧʦʣʫʬʘʙʨʠʢʘʪʘ ʩ ʮʝʣʴʶ ʧʨʠʜʘʥʠʷ ʝʤʫ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʦʣʱʠʥʳ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʦʛʦ ʢʦʞʝʚʝʥʥʦʛʦ ʩʳʨʴʷ ʚʳʜʝʣʷʝʪʩʷ 

ʩʪʨʫʞʢʘ ʦʪ ʰʢʫʨ: ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʢʦʥʩʢʠʭ, ʢʦʟʣʠʥʳʭ, ʦʚʯʠʥʥʳʭ, 

ʩʚʠʥʳʭ; 

 - ʩʧʠʣʦʢ ʭʨʦʤʦʚʳʡ, ʧʦʣʫʯʘʝʤʳʡ ʦʪ ʨʘʩʧʠʣʦʚʘʥʠʷ  ʭʨʦʤʠʨʦʚʘʥʥʦʛʦ 

ʧʦʣʫʬʘʙʨʠʢʘʪʘ ʠʟ ʰʢʫʨ  ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ; 

- ʩʧʠʣʦʢ ʣʠʮʝʚʦʡ,  ʧʦʣʫʯʘʝʤʳʡ  ʧʦʩʣʝ ʜʚʦʝʥʠʷ ʩʚʠʥʳʭ ʢʦʞ; 

- ʢʫʩʢʠ ʠ ʣʦʩʢʫʪ ʢʦʞʝʚʝʥʥʳʝ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʨʳʚʦʚ ʠ  

ʦʙʨʳʚʦʚ ʢʦʞ ʧʨʠ ʠʭ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ, 

- ʦʙʨʝʟʴ ʭʨʦʤʦʚʘʷ, ʦʙʨʘʟʫʶʱʘʷʩʷ ʧʨʠ ʨʘʩʢʨʦʝ ʢʦʞ ʭʨʦʤʦʚʦʛʦ 

ʜʫʙʣʝʥʠʷ ʥʘ ʦʙʫʚʥʳʭ ʠ ʛʘʣʘʥʪʝʨʝʡʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ; 

- ʢʦʞʝʚʝʥʥʘʷ ʧʳʣʴ, ʦʙʨʘʟʫʶʱʘʷʩʷ ʧʨʠ ʰʣʠʬʦʚʘʥʠʠ ʣʠʮʝʚʦʡ ʠ 

ʙʘʭʪʘʨʤʷʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʞʠ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʚʳʨʘʙʦʪʢʝ ʚʝʣʶʨʘ, ʥʫʙʫʢʘ, 

ʧʦʜʢʣʘʜʦʯʥʳʭ ʢʦʞ. 

ʂ ʢʝʨʘʪʠʥʩʦʜʝʨʞʘʱʠʤ [3] ʢʦʞʝʚʝʥʥʳʤ ʦʪʭʦʜʘʤ ʦʪʥʦʩʷʪʩʷ ʰʝʨʩʪʴ ʠ 

ʱʝʪʠʥʘ. 

ʇʨʠʤʝʨʦʤ ʯʘʩʪʠʯʥʦʛʦ ʛʠʜʨʦʣʠʟʘ ʢʦʣʣʘʛʝʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ 

ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʠʟ ʥʠʭ ʢʣʝʷ ʠ ʞʝʣʘʪʠʥʘ. ʇʨʠ ʧʦʣʥʦʤ ʛʠʜʨʦʣʠʟʝ ʧʨʠ 

ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʩ ʨʘʟʣʦʞʝʥʠʝʤ ʢʦʣʣʘʛʝʥʘ ʜʦ ʩʦʩʪʘʚʘ 

ʘʤʠʥʦʢʠʩʣʦʪ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʢʦʨʤʦʚʳʝ ʧʨʦʜʫʢʪʳ [8]. 

 ɺ ʧʝʨʝʨʘʙʦʪʢʝ ʜʫʙʣʝʥʳʭ ʦʪʭʦʜʦʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʥʘʧʨʘʚʣʝʥʠʷ: 

-ʦʪʭʦʜʳ ʧʦʜʚʝʨʛʘʶʪ ʨʘʟʚʦʣʦʢʥʝʥʠʶ ʩ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʦʡ 

ʩʚʷʟʫʶʱʠʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʪʘʢ ʧʦʣʫʯʘʶʪ ʦʙʫʚʥʦʡ ʢʘʨʪʦʥ, ʠʩʢʫʩʩʪʚʝʥʥʳʝ 

ʢʦʞʠ, ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ; 

-ʦʪʭʦʜʳ ʧʦʜʚʝʨʛʘʶʪ ʨʘʟʤʝʣʴʯʝʥʠʶ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ 

ʫʜʦʙʨʝʥʠʷ ʠ ʥʘʧʦʣʥʠʪʝʣʠ. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʧʝʨʝʨʘʙʦʪʢʘ  ʢʦʣʣʘʛʝʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ 

ʢʦʞʝʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦʣʞʥʘ ʙʳʪʴ ʚʳʛʦʜʥʘ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʩ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʝʢ ʟʨʝʥʠʷ [2], ʧʨʠ ʘʥʘʣʠʟʝ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʥʫʞʥʦ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʤʠ ʢʨʠʪʝʨʠʷʤʠ: 

- ʧʝʨʝʨʘʙʦʪʢʘ ʦʪʭʦʜʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʦʡ, ʪ.ʝ. 

ʜʦʣʞʥʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʤʠʥʠʤʘʣʴʥʳʡ ʨʘʩʭʦʜ ʚʦʜʳ, ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ  ʭʠʤʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ; 
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- ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʩʦʢʨʘʱʝʥʠʷ ʟʘʪʨʘʪ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʚʳʚʦʟʦʤ ʦʪʭʦʜʦʚ ʥʘ ʩʚʘʣʢʠ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʠʨʘʪʴ ʪʘʢʠʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʝʨʝʨʘʙʦʪʢʠ ʢʦʣʣʘʛʝʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ ʢʦʞʝʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ (ʜʫʙʣʝʥʳʭ ʠ ʥʝʜʫʙʣʝʥʳʭ), ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʪʦʨʳʭ 

ʧʦʣʥʦʩʪʴʶ ʙʳ ʟʘʚʝʨʰʘʣʩʷ ʠʭ çʞʠʟʥʝʥʥʳʡ ʮʠʢʣè;  

-ʧʨʦʠʟʚʦʜʠʤʳʝ ʧʨʦʜʫʢʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʚʦʩʪʨʝʙʦʚʘʥʳ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ 

ʨʳʥʢʝ ʠ ʠʤʝʪʴ ʩʚʦʶ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ; ʥʝʤʘʣʦʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʚ 

ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʷʚʣʷʝʪʩʷ ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʪʘʢ ʢʘʢ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥ ʩ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴʶ ʧʨʦʠʟʚʦʜʩʪʚʘ.  

ʅʫʞʥʦ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʦʩʣʝʜʥʠʝ ʨʘʟʨʘʙʦʪʢʠ ʚ ʦʙʣʘʩʪʠ 

ʧʝʨʝʨʘʙʦʪʢʠ ʢʦʣʣʘʛʝʥʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ 

ʩʚʦʠʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ çʵʢʦʣʦʛʠʯʥʦʩʪʴʶè ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ. ʉʚʷʟʘʥʦ ʵʪʦ ʩ ʚʦʟʨʘʩʪʘʶʱʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʩʦ ʩʪʦʨʦʥʳ 

ʩʘʤʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʧʨʦʩʪʦ ʥʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʤʘʣʦʵʬʬʝʢʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ʇʦʵʪʦʤʫ ʜʘʥʥʳʝ ʬʘʢʪʦʨʳ ʠʟʥʘʯʘʣʴʥʦ 

ʷʚʣʷʶʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʝʱʝ ʧʨʠ ʚʳʙʦʨʝ ʩʘʤʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ 

ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ [4]. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʠʤʝʶʱʠʭʩʷ ʢʦʞʝʚʝʥʥʳʭ ʦʪʭʦʜʦʚ 

ʷʚʣʷʝʪʩʷ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʨʘʟʤʝʨʦʚ ʬʨʘʢʮʠʡ ʪʨʝʙʦʚʘʥʠʷʤ ʚʦʟʤʦʞʥʦʛʦ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʜʦʙʘʚʦʢ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʨʘʟʣʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʇʦʵʪʦʤʫ, ʧʝʨʚʳʤ ʠ ʦʙʷʟʘʪʝʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʞʝʚʝʥʥʳʭ 

ʦʪʭʦʜʦʚ ʷʚʣʷʝʪʩʷ ʠʭ ʠʟʤʝʣʴʯʝʥʠʝ ʜʦ ʥʝʦʙʭʦʜʠʤʳʭ ʬʨʘʢʮʠʡ [2]. ɺʳʧʫʩʢ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʢʦʣʣʘʛʝʥʩʦʜʝʨʞʘʱʠʭ ʜʨʝʚʝʩʥʦʩʪʨʫʞʝʯʥʳʭ 

ʧʣʠʪ (ɼʉʇ) ʧʦʟʚʦʣʠʣ ʦʧʨʝʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʠʭ ʧʨʝʠʤʫʱʝʩʪʚʘ: 

1. ʉʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʚʨʝʜʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʚʷʟʫʶʱʠʭ. ɺ 

ʯʘʩʪʥʦʩʪʠ ʠʤʝʶʱʘʷʩʷ ʮʝʣʣʶʣʦʟʘ ʚʩʪʫʧʘʝʪ ʚ ʨʝʘʢʮʠʶ ʩ ʚʦʣʦʢʥʘʤʠ ʢʦʞʥʦʛʦ 

ʧʦʢʨʦʚʘ.  

2. ʇʦʚʳʰʘʝʪʩʷ ʧʨʦʯʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ. 

3. ʋʣʫʯʰʘʶʪʩʷ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ɼʉʇ ʩʦʜʝʨʞʘʱʠʭ ʢʦʞʝʚʝʥʥʳʝ ʦʪʭʦʜʳ ʚ ʢʘʯʝʩʪʚʝ ʧʦʢʨʳʪʠʷ ʜʣʷ ʧʦʣʦʚ 

ʥʘʤʥʦʛʦ ʵʬʬʝʢʪʠʚʥʝʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʣʠʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʭʦʜʦʚ ʢʦʞʠ ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ɼʉʇ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ.  

ʂʠʥʝʤʘʪʠʯʝʩʢʘʷ ʩʭʝʤʘ ʠʟʤʝʣʴʯʝʥʠʷ ʢʦʞʠ ʚʢʣʶʯʘʝʪ: ʧʝʨʚʠʯʥʘʷ ʨʝʟʢʘ 

ʚʠʥʪʦʚʳʤʠ ʥʦʞʘʤʠ, ʨʦʪʦʨʥʘʷ ʨʝʟʢʘ ʜʦ ʥʝʦʙʭʦʜʠʤʳʭ ʨʘʟʤʝʨʦʚ. 

ɼʝʡʩʪʚʫʶʱʠʡ ʩʪʝʥʜ ʠʟʤʝʣʴʯʝʥʠʷ ʙʳʣ ʘʧʨʦʙʠʨʦʚʘʥ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʥʝʦʙʭʦʜʠʤʳ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʧʨʝʜʝʣʠʪʴ ʨʝʞʠʤʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʠ ʬʨʘʢʮʠʡ ʦʪʭʦʜʦʚ [3].      

ʆʪʭʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʙʳʪʘ, ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ - ʵʪʦ 

ʥʝʦʪʲʝʤʣʝʤʘʷ ʯʘʩʪʴ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʠʤʝʝʪ ʢʘʢ 

ʦʪʨʠʮʘʪʝʣʴʥʳʝ, ʪʘʢ ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʥʠ 

ʟʘʛʨʷʟʥʷʶʪ ʩʘʥʠʪʘʨʥʫʶ ʠ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ, ʜʣʷ ʠʭ ʫʪʠʣʠʟʘʮʠʠ 

ʟʘʪʨʘʯʠʚʘʶʪʩʷ ʬʠʥʘʥʩʦʚʳʝ ʨʝʩʫʨʩʳ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʯʠʩʪʥʳʝ 

ʩʦʦʨʫʞʝʥʠʷ ʩʦʢʨʘʱʘʶʪ ʧʦʩʝʚʥʳʝ ʧʣʦʱʘʜʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, 
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ʚʦʟʥʠʢʘʶʪ ʦʪʜʝʣʴʥʳʝ ʦʯʘʛʠ ʚʩʧʳʰʝʢ ʙʦʣʝʟʥʝʡ ʠʟ-ʟʘ ʦʪʨʘʚʣʝʥʠʷ ʚʨʝʜʥʳʤʠ 

ʠ ʦʧʘʩʥʳʤʠ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʦʪʭʦʜʘʤʠ [4]. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʵʪʦ ʩʳʨʴʝʚʳʝ ʨʝʩʫʨʩʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʫʣʫʯʰʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʫʣʫʯʰʝʥʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʦʙʩʪʘʥʦʚʢʠ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʠʪʴ ʘʩʩʦʨʪʠʤʝʥʪ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʩʥʠʟʠʪʴ ʝʝ ʩʝʙʝʩʪʦʠʤʦʩʪʴ, ʫʩʪʨʘʥʠʪʴ ʠʤʝʶʱʠʡʩʷ ʜʝʬʠʮʠʪ ʚ ʚʳʧʫʩʢʝ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʚ. 

ɺʩʝ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʦʙʣʝʤʦʡ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʭʦʜʦʚ ʚ ʢʘʯʝʩʪʚʝ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ. ʂʦʥʝʯʥʦ, ʨʳʥʦʯʥʘʷ 

ʵʢʦʥʦʤʠʢʘ ʚʥʦʩʠʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ. 
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ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ɺ ʇʈʆʀɿɺʆɼʉʊɺɽ  

ʕʂʆʃʆɻʀʏɽʉʂʀ ɹɽɿʆʇɸʉʅʓʍ ɼʉʇ 

 

ɹʘʨʥʘʭʘʥʦʚʘ ʂ.ʊ., ʊʘʨɻʋ ʠʤʝʥʠ ʄ.ʍ. ɼʫʣʘʪʠ (ʂʘʟʘʭʩʪʘʥ),  

 ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çɸʨʭʠʪʝʢʪʫʨʘ ʠ ʩʪʨʦʠʪʝʣʴʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦè, 

ʊʘʙʫʨʦʚʘ ʍ., ʊʘʨɻʋ ʠʤʝʥʠ ʄ.ʍ. ɼʫʣʘʪʠ (ʂʘʟʘʭʩʪʘʥ), 

 ʩʪʫʜʝʥʪ ʢʘʬʝʜʨʳ çɸʨʭʠʪʝʢʪʫʨʘ ʠ ʩʪʨʦʠʪʝʣʴʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦè 

 

ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʜʨʝʚʝʩʥʦʩʪʨʫʞʝʯʥʳʭ ʧʣʠʪ ʥʘʠʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʚʝʨʜʳʭ ʙʳʪʦʚʳʭ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʪʭʦʜʦʚ, ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʵʢʦʣʦʛʠʯʥʳʭ ʠ ʣʫʯʰʠʭ, ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʷ, ʤʘʪʝʨʠʘʣʦʚ. ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ ʢʦʞʝʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʳʝ 

ʩʦʜʝʨʞʘʪ ʙʝʣʢʠ, ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʛʠʜʨʦʣʠʟʘʪʦʚ ʢʦʣʣʘʛʝʥʘ [1,2]. 

ʈʘʟʨʘʙʦʪʘʥʳ ʩʧʦʩʦʙʳ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʧʫʪʝʤ ʪʝʨʤʠʯʝʩʢʦʛʦ ʠ 

ʱʝʣʦʯʥʦʛʦ ʛʠʜʨʦʣʠʟʘ. ɹʝʣʢʦʚʳʝ ʛʠʜʨʦʣʠʟʘʪʳ ʥʘʭʦʜʷʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʜʣʷ ʤʘʣʷʨʥʳʭ, ʦʪʜʝʣʦʯʥʳʭ ʨʘʙʦʪ, ʧʨʠʢʣʝʠʚʘʥʠʷ 

ʜʝʢʦʨʘʪʠʚʥʳʭ ʦʙʣʠʮʦʚʦʯʥʳʭ ʧʣʠʪʦʢ, ʥʘʢʣʝʠʚʘʥʠʷ ʦʙʦʝʚ ʚʥʫʪʨʠ 
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ʧʦʤʝʱʝʥʠʡ, ʢʘʢ ʨʝʛʫʣʷʪʦʨʳ ʩʨʦʢʦʚ ʩʭʚʘʪʳʚʘʥʠʷ ʛʠʧʩʦʚʳʭ ʠ ʮʝʤʝʥʪʥʳʭ 

ʨʘʩʪʚʦʨʦʚ ʠ ʢʘʢ ʧʣʘʩʪʠʬʠʮʠʨʫʶʱʠʝ ʜʦʙʘʚʢʠ ʧʨʠ ʧʨʠʛʦʪʦʚʣʝʥʠʠ 

ʰʧʘʢʣʝʚʦʢ, ʮʚʝʪʦʚʳʭ ʧʘʩʪ, ʘ ʪʘʢʞʝ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʪʝʧʣʦʟʚʫʢʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ.  

ʆʩʥʦʚʥʳʤ ʩʳʨʴʝʤ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʛʠʜʨʦʣʠʟʘʪʦʚ ʷʚʣʷʝʪʩʷ ʭʨʦʤʦʚʘʷ 

ʩʪʨʫʞʢʘ, ʭʨʦʤʦʚʘʷ ʩʧʠʣʢʦʚʘʷ ʦʙʨʝʟʴ, ʭʨʦʤʦʚʘʷ ʦʙʨʝʟʴ.  

ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʪʠʭ ʧʨʦʜʫʢʪʦʚ ʚʢʣʶʯʘʝʪ ʪʘʢʠʝ ʦʧʝʨʘʮʠʠ: 

ʩʙʦʨ ʦʪʭʦʜʦʚ, ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʤʘʩʩʳ, ʠʟʤʝʣʴʯʝʥʠʝ, ʛʠʜʨʦʣʠʟ, ʜʝʢʘʥʪʘʮʠʶ 

ʞʠʜʢʦʡ ʯʘʩʪʠ, ʫʧʘʨʠʚʘʥʠʝ, ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʝ ʠ ʟʘʪʘʨʠʚʘʥʠʝ.  

ʆʩʘʜʦʢ - ʰʣʘʤ ʪʘʢʞʝ ʧʦʣʥʦʩʪʴʶ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. 

ʇʦʣʫʯʝʥʠʝ ʙʝʣʢʦʚʳʭ ʛʠʜʨʦʣʠʟʘʪʦʚ ʧʦ ʫʢʘʟʘʥʥʦʡ ʚʳʰʝ ʪʝʭʥʦʣʦʛʠʠ ʥʝ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʦʟʜʘʥʠʝ ʚʪʦʨʠʯʥʳʭ ʦʪʭʦʜʦʚ [2]. ʂʨʦʤʝ ʵʪʦʛʦ, 

ʧʦʣʫʯʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʫʧʦʪʨʝʙʣʷʶʪʩʷ ʚʤʝʩʪʦ ʩʚʷʟʫʶʱʠʭ, ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ (ʤʫʢʘ, ʢʨʘʭʤʘʣ, 

ʢʘʟʝʠʥ), ʚʤʝʩʪʦ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʢʣʝʝʚ, ʤʝʪʠʣʮʝʣʣʶʣʦʟʳ ʠ 

ʜʨ.  

ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ɼʉʇ ʧʨʠʤʝʥʷʶʪ ʜʨʦʚʷʥʫʶ ʜʨʝʚʝʩʠʥʫ, ʱʝʧʫ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ, ʦʪʭʦʜʳ ʣʝʩʦʧʠʣʝʥʠʷ ʠ ʜʝʨʝʚʦʦʙʨʘʙʦʪʢʠ, ʘ ʪʘʢʞʝ 

ʣʝʩʦʩʝʯʥʳʝ ʦʪʭʦʜʳ [3]. 

ʂʘʯʝʩʪʚʦ ʩʪʨʫʞʢʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʩʦʙʦʡ ʦʪʭʦʜʳ ʜʝʨʝʚʦʦʙʨʘʙʦʪʢʠ, 

ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʬʨʝʟʝʨʦʚʘʥʠʠ, ʩʪʨʦʛʘʥʠʠ ʠ ʪʦʯʝʥʠʠ, ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ. 

ʈʘʟʤʝʨʳ ʩʪʨʫʞʢʠ ʧʦ ʜʣʠʥʝ ʥʝ ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ 40 ʤʤ, ʧʦ ʰʠʨʠʥʝ 20 ʤʤ 

ʠ ʧʦ ʪʦʣʱʠʥʝ 0,5 ʤʤ. ʇʨʠ ʵʪʦʤ ʜʦʧʫʩʢʘʝʪʩʷ ʜʦ 10 % ʯʘʩʪʠʮ ʪʦʣʱʠʥʦʡ ʜʦ 2 

ʤʤ. ʄʝʣʢʘʷ ʬʨʘʢʮʠʷ ʩʪʨʫʞʢʠ (ʧʨʦʭʦʜʷʱʘʷ ʯʝʨʝʟ ʩʠʪʦ ʩ ʨʘʟʤʝʨʦʤ ʷʯʝʝʢ ʜʦ 

3 ʤʤ) ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 10 % [4]. 

ʀʩʭʦʜʷ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʩʪʨʫʞʢʘ-ʦʪʭʦʜʳ ʠ ʦʧʠʣʢʠ ʚ  ʙʦʣʴʰʝʤ ʤʘʩʰʪʘʙʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʜʦʙʘʚʢʠ ʢ ʩʧʝʮʠʘʣʴʥʦ ʠʟʛʦʪʦʚʣʝʥʥʦʡ ʩʪʨʫʞʢʝ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʩʣʦʷʭ ɼʉʇ. 

ʇʦʨʦʜʳ ʜʨʝʚʝʩʠʥʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ɼʉʇ. ɼʣʷ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ɼʉʇ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʜʨʝʚʝʩʠʥʫ ʨʘʟʣʠʯʥʳʭ ʧʦʨʦʜ. ʆʜʥʘʢʦ 

ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ɼʉʇ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʩʚʦʡʩʪʚʘʤʠ ʜʨʝʚʝʩʠʥʳ ʵʪʠʭ ʧʦʨʦʜ. 

ʂʘʯʝʩʪʚʦ ɼʉʇ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʠʟ ʩʪʨʫʞʢʠ ʩ ʛʣʘʜʢʦʡ, ʨʦʚʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ [4]. ʐʝʨʦʭʦʚʘʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʫʚʝʣʠʯʠʚʘʝʪ ʘʜʩʦʨʙʮʠʶ 

ʩʚʷʟʫʶʱʝʛʦ ʜʨʝʚʝʩʠʥʦʡ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ 

ʩʚʷʟʫʶʱʝʛʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʨʫʞʢʠ. ʄʝʞʜʫ ʪʝʤ, ʚ ʩʢʣʝʠʚʘʥʠʠ ʩʪʨʫʞʢʠ 

ʫʯʘʩʪʚʫʝʪ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʩʚʷʟʫʶʱʝʝ, ʥʘʭʦʜʷʱʝʝʩʷ ʥʘ ʝʝ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʇʦʵʪʦʤʫ ʧʨʠ ʰʝʨʦʭʦʚʘʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʨʫʞʢʠ ʧʨʦʯʥʦʩʪʴ ʧʣʠʪ 

ʩʥʠʞʘʝʪʩʷ. ɼʨʝʚʝʩʠʥʘ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʠʤʝʝʪ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʝʨʝʜ ʜʨʝʚʝʩʠʥʦʡ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ, ʪʘʢ ʢʘʢ ʠʟ ʥʝʝ 

ʧʦʣʫʯʘʝʪʩʷ ʩʪʨʫʞʢʘ ʩ ʙʦʣʝʝ ʛʣʘʜʢʦʡ ʠ ʨʦʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. 

ʂʨʦʤʝ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʘ ʘʜʩʦʨʙʠʨʫʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 

ʩʪʨʫʞʢʠ ʚʣʠʷʝʪ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʜʨʝʚʝʩʠʥʳ, ʪ. ʝ. ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʭʦʞʜʝʥʠʷ 

ʯʝʨʝʟ ʥʝʝ ʨʘʟʣʠʯʥʳʭ ʞʠʜʢʦʩʪʝʡ. ʏʝʤ ʚʳʰʝ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʜʨʝʚʝʩʠʥʳ, ʪʝʤ 
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ʙʦʣʴʰʝ ʙʫʜʝʪ ʦʥʘ ʘʜʩʦʨʙʠʨʦʚʘʪʴ ʩʚʷʟʫʶʱʝʝ. ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

ʷʚʣʷʝʪʩʷ ʣʝʩʦʜʝʬʠʮʠʪʥʦʡ ʩʪʨʘʥʦʡ, ʧʦʵʪʦʤʫ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʜʨʝʚʝʩʠʥʳ 

ʟʘʚʦʟʠʪʩʷ ʢ ʥʘʤ ʠʟ ʩʦʩʝʜʥʠʭ ʩʪʨʘʥ (ʈʦʩʩʠʷ, ʂʠʪʘʡ, ʄʦʥʛʦʣʠʷ). ʆʩʥʦʚʥʳʝ 

ʜʨʝʚʝʩʥʳʝ ʧʦʨʦʜʳ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚ ʂʘʟʘʭʩʪʘʥʝ: ʢʝʜʨ, ʩʦʩʥʘ, ʝʣʴ, 

ʙʝʨʝʟʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ɼʉʇ ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʤʠ 

ʜʨʝʚʝʩʥʳʤʠ ʧʦʨʦʜʘʤʠ  ʧʦ  ʩʪʝʧʝʥʠ ʠʭ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʷʚʣʷʶʪʩʷ ʩʦʩʥʘ ʠ 

ʢʝʜʨ [5].  

ɺ ʧʨʦʠʟʚʦʜʩʪʚʝ ɼʉʇ ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʢʠʩʣʦʪʥʦʩʪʴ ʩʘʤʦʡ 

ʜʨʝʚʝʩʠʥʳ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʘʷ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʚʦʜʦʨʦʜʥʳʭ ʠʦʥʦʚ (ʨʅ). 

ʂʦʣʠʯʝʩʪʚʦ ʦʪʚʝʨʜʠʪʝʣʷ, ʚʚʦʜʠʤʦʛʦ ʚ ʩʚʷʟʫʶʱʝʝ, ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʩ ʫʯʝʪʦʤ 

ʨʅ ʠʩʧʦʣʴʟʫʝʤʦʡ ʜʨʝʚʝʩʠʥʳ. ʇʨʠ ʵʪʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʦʪʚʝʨʞʜʝʥʠʝ 

ʩʚʷʟʫʶʱʝʛʦ ʚ ʪʝʯʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ, ʟʘʨʘʥʝʝ ʟʘʜʘʥʥʦʛʦ ʚʨʝʤʝʥʠ. ɽʩʣʠ 

ʧʨʠʤʝʥʷʶʪ ʩʤʝʩʴ ʩʪʨʫʞʝʢ ʠʟ ʜʨʝʚʝʩʠʥʳ ʥʝʩʢʦʣʴʢʠʭ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ, ʪʦ 

ʨʝʛʫʣʠʨʦʚʘʪʴ ʚʨʝʤʷ ʦʪʚʝʨʞʜʝʥʠʷ ʩʚʷʟʫʶʱʝʛʦ ʪʨʫʜʥʝʝ, ʚʩʣʝʜʩʪʚʠʝ 

ʨʘʟʣʠʯʠʷ ʟʥʘʯʝʥʠʡ ʨʅ [6]. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʚ 

ʧʨʦʮʝʩʩʝ ʥʘʛʨʝʚʘ ʠʟ ʜʨʝʚʝʩʠʥʳ ʚʳʜʝʣʷʶʪʩʷ ʢʠʩʣʦʪʳ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ 

ʟʘʚʠʩʠʪ ʦʪ ʧʦʨʦʜʳ ʜʨʝʚʝʩʠʥʳ. 

ʇʨʦʯʥʦʩʪʴ ʧʣʠʪ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʦʯʥʦʩʪʴʶ 

ʜʨʝʚʝʩʥʳʭ ʯʘʩʪʠʮ. ʇʨʦʯʥʦʩʪʴ ʜʨʝʚʝʩʠʥʳ ʚ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ 

ʨʘʟʣʠʯʥʘ. ʊʘʢ, ʧʨʦʯʥʦʩʪʴ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʧʨʠ ʩʞʘʪʠʠ ʚʜʦʣʴ ʚʦʣʦʢʦʥ 

ʙʦʣʴʰʝ, ʯʝʤ ʧʨʠ ʩʞʘʪʠʠ ʧʦʧʝʨʝʢ, ʚ 6-20 ʨʘʟ, ʣʠʩʪʚʝʥʥʳʭ - ʚ 3-6 ʨʘʟ. ʉ 

ʫʯʝʪʦʤ ʵʪʦʛʦ ʚʳʧʫʩʢʘʶʪ ɼʉʇ ʩ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʥʘ ʝʝ ʧʦʚʝʨʭʥʦʩʪʠ ʚ 

ʟʘʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʜʨʝʚʝʩʥʳʤʠ ʯʘʩʪʠʮʘʤʠ [6]. 

ɼʣʷ ʦʙʣʘʛʦʨʘʞʠʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʯʥʦʩʪʠ 

ʧʣʠʪʳ ʦʙʣʠʮʦʚʳʚʘʶʪ. ʇʣʠʪʳ ʦʙʣʠʮʦʚʳʚʘʶʪ ʦʜʥʠʤ ʠʣʠ ʜʚʫʤʷ ʩʣʦʷʤʠ 

ʣʫʱʝʥʦʛʦ ʠʣʠ ʩʪʨʦʛʘʥʦʛʦ ʰʧʦʥʘ, ʙʫʤʘʛʦʡ, ʧʨʦʧʠʪʘʥʥʦʡ ʩʠʥʪʝʪʠʯʝʩʢʠʤʠ 

ʩʤʦʣʘʤʠ, ʩʠʥʪʝʪʠʯʝʩʢʠʤʠ ʧʣʝʥʢʘʤʠ (ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜʥʳʤʠ, 

ʧʦʣʠʵʪʠʣʝʥʦʚʳʤʠ ʠ ʜʨ.), ʩʣʦʠʩʪʳʤ ʙʫʤʘʞʥʳʤ ʧʣʘʩʪʠʢʦʤ [7]. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʣʠʪ ʧʨʠʤʝʥʷʶʪ ʩʧʝʮʠʘʣʴʥʦ ʠʟʛʦʪʦʚʣʝʥʥʫʶ ʩʪʨʫʞʢʫ, 

ʩʪʨʫʞʢʫ-ʦʪʭʦʜʳ ʠ ʦʧʠʣʢʠ. ʉʧʝʮʠʘʣʴʥʦ ʠʟʛʦʪʦʚʣʝʥʥʫʶ ʩʪʨʫʞʢʫ ʧʦʣʫʯʘʶʪ 

ʥʘ ʩʪʨʫʞʝʯʥʳʭ ʩʪʘʥʢʘʭ. ʇʣʠʪʳ ʠʟ ʩʧʝʮʠʘʣʴʥʦ ʠʟʛʦʪʦʚʣʝʥʥʦʡ ʩʪʨʫʞʢʠ 

ʠʤʝʶʪ ʥʘʠʙʦʣʝʝ ʛʣʘʜʢʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʩʘʤʫʶ ʚʳʩʦʢʫʶ ʧʨʦʯʥʦʩʪʴ. ʇʣʠʪʳ 

ʠʟ ʩʪʨʫʞʢʠ-ʦʪʭʦʜʦʚ ʠʤʝʶʪ ʤʝʥʝʝ ʛʣʘʜʢʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʫʩʪʫʧʘʶʪ ʧʦ 

ʧʨʦʯʥʦʩʪʠ ʧʣʠʪʘʤ ʠʟ ʩʧʝʮʠʘʣʴʥʦ ʠʟʛʦʪʦʚʣʝʥʥʦʡ ʩʪʨʫʞʢʠ. ʇʣʠʪʳ ʠʟ 

ʦʧʠʣʦʢ ʠʤʝʶʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʛʣʘʜʢʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʥʦ ʦʪʣʠʯʘʶʪʩʷ ʥʘʠ-

ʤʝʥʴʰʝʡ ʧʨʦʯʥʦʩʪʴʶ [7]. 

ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʣʠʪ ʧʨʠʤʝʥʷʶʪ ʩʚʷʟʫʶʱʠʝ ʥʘ ʦʩʥʦʚʝ 

ʢʘʨʙʘʤʠʜʦʬʦʨʤʘʣʴʜʝʛʠʜʥʳʭ, ʬʝʥʦʣʦʬʦʨʤʘʣʴʜʝʛʠʜʥʳʭ ʠ 

ʢʘʨʙʘʤʠʜʦʤʝʣʘʤʠʥʦ-ʬʦʨʤʘʣʴʜʝʛʠʜʥʳʭ ʩʤʦʣ. ɼʉʇ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʢʘʨʙʘʤʠʜʦʬʦʨʤʘʣʴʜʝʛʠʜʥʳʭ ʩʚʷʟʫʶʱʠʭ ʩʯʠʪʘʶʪʩʷ ʛʠʜʨʦʬʦʙʥʳʤʠ. 

ʆʜʥʘʢʦ ʦʥʠ ʩʦʭʨʘʥʷʶʪ ʧʨʦʯʥʦʩʪʴ ʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ 

ʨʘʟʤʝʨʳ ʣʠʰʴ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʭʦʣʦʜʥʦʡ ʚʦʜʳ ʠʣʠ ʪʝʧʣʦʡ (ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʥʝ ʙʦʣʝʝ 60 
0
ʉ) ʠ ʪʝʨʷʶʪ ʝʝ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʥʘʛʨʝʚʘʥʠʠ ʚʦ ʚʣʘʞʥʦʡ ʩʨʝʜʝ. 

ʂʨʦʤʝ ʪʦʛʦ, ʵʪʠ ʧʣʠʪʳ ʥʝ ʩʦʭʨʘʥʷʶʪ ʧʨʦʯʥʦʩʪʴ ʚ ʧʝʨʝʤʝʥʥʳʭ ʚʣʘʞʥʦʩʪʥʦ-
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ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ (ʫʚʣʘʞʥʝʥʠʝ-ʩʫʰʢʘ-ʫʚʣʘʞʥʝʥʠʝ-ʩʫʰʢʘ ʠ.ʪ.ʜ.). 

ɺʩʣʝʜʩʪʚʠʝ ʥʘʣʠʯʠʷ ʩʚʦʙʦʜʥʦʛʦ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʧʣʠʪʳ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳ ʢ 

ʜʝʡʩʪʚʠʶ ʥʘʩʝʢʦʤʳʭ ʠ ʛʨʠʙʦʚ, ʯʝʤ ʜʨʝʚʝʩʠʥʘ [8]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʨʝʚʝʩʥʦʩʪʨʫʞʝʯʥʳʭ ʧʣʠʪ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ 

ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʤʝʪʦʜʘ, ʩʚʷʟʘʥʦ ʩ ʧʦʩʪʦʷʥʥʳʤ ʢʦʥʪʨʦʣʝʤ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʠʭ 

ʪʘʢʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠ ʚʨʝʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʢʘʢ ʬʦʨʤʘʣʴʜʝʛʠʜ, ʬʝʥʦʣ. 

ʇʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʬʝʥʦʣʘ ʠ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʚ ʜʨʝʚʝʩʥʦʩʪʨʫʞʝʯʥʳʭ 

ʧʣʠʪʘʭ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʧʘʨʦʚ ʵʪʠʭ ʚʝʱʝʩʪʚ ʚ 

ʞʠʣʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʷʭ, ʩʣʝʜʩʪʚʠʝʤ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ 

ʚʳʩʦʢʘʷ ʟʘʛʘʟʦʚʘʥʥʦʩʪʴ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ [8,9]. ʇʦʧʘʜʘʥʠʝ ʧʘʨʦʚ 

ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʚʳʟʳʚʘʝʪ ʩʣʝʟʦʪʝʯʝʥʠʝ, ʢʘʰʝʣʴ, 

ʥʘʩʤʦʨʢ, ʪʦʰʥʦʪʫ, ʛʦʣʦʚʥʫʶ ʙʦʣʴ. ʇʨʠ ʜʣʠʪʝʣʴʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʧʘʨʦʚ 

ʬʦʨʤʘʣʴʜʝʛʠʜʘ, ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʭʨʦʥʠʯʝʩʢʦʝ ʦʪʨʘʚʣʝʥʠʝ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʝʝʩʷ ʥʝʨʚʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ʌʝʥʦʣ ʠ ʝʛʦ ʧʨʦʠʟʚʦʜʥʳʝ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʫʤʤʘʨʥʳʝ ʬʝʥʦʣʳ, ʩʣʘʙʦ ʨʘʩʪʚʦʨʠʤʳ ʚ ʚʦʜʝ ʠ ʧʦʵʪʦʤʫ 

ʧʨʦʯʥʦ ʫʜʝʨʞʠʚʘʶʪʩʷ ʚʤʝʩʪʝ ʩ ʧʘʨʘʤʠ ʚʦʜʳ ʚ ʚʦʟʜʫʭʝ. ʇʘʨʳ ʬʝʥʦʣʘ 

ʪʷʞʝʣʝʝ ʚʦʟʜʫʭʘ ʚ 3-4 ʨʘʟʘ, ʧʦʵʪʦʤʫ ʚ ʧʦʤʝʱʝʥʠʠ ʦʥʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ 

ʦʩʥʦʚʥʦʤ ʚʥʠʟʫ. ʇʦʧʘʜʘʥʠʝ ʧʘʨʦʚ ʬʝʥʦʣʘ ʚ ʜʳʭʘʪʝʣʴʥʳʝ ʧʫʪʠ ʤʦʞʝʪ 

ʚʳʟʚʘʪʴ ʩʠʣʴʥʦʝ ʦʪʨʘʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʛʦʣʦʚʦʢʨʫʞʝʥʠʠ, 

ʰʫʤʝ ʚ ʛʦʣʦʚʝ, ʩʣʘʙʦʩʪʠ ʚ ʥʦʛʘʭ, ʠʥʦʛʜʘ ʚ ʧʦʪʝʨʝ ʩʦʟʥʘʥʠʷ. ʇʨʠ 

ʜʣʠʪʝʣʴʥʦʤ ʚʜʳʭʘʥʠʠ ʧʘʨʦʚ ʬʝʥʦʣʘ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʦʪʨʘʚʣʝʥʠʝ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʝʝʩʷ ʨʘʟʜʨʘʞʝʥʠʝʤ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ, ʨʘʩʩʪʨʦʡʩʪʚʦʤ 

ʧʠʱʝʚʘʨʝʥʠʷ, ʪʦʰʥʦʪʦʡ, ʙʝʩʩʦʥʥʠʮʝʡ, ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʴʶ. ʇʨʝʜʝʣʴʥʦ 

ʜʦʧʫʩʢʘʝʤʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʘʨʦʚ ʬʝʥʦʣʘ ʠ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʚ ʚʦʟʜʫʭʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 0,5 ʤʛ ʥʘ 1 ʤ
3
 ʚʦʟʜʫʭʘ, ʘ ʚ 

ʚʦʟʜʫʭʝ ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʡ 0,01 ʤʛ. ʊʘʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʨʘʢʪʠʯʝʩʢʠ 

ʙʝʟʚʨʝʜʥʘ ʜʣʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ [8,9]. 
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ʉɸʄʓɽ ʅɽʆɹʓʏʅʓɽ ɸʈʍʀʊɽʂʊʋʈʅʓɽ ʉʆʆʈʋɾɽʅʀʗ 

ʇʃɸʅɽʊʓ 

 

ɺʦʣʞʘʥʠʥʘ ʅ. ʉ., ɿʘʚ.ʣʘʙʦʨʘʪʦʨʠʝʡ ʢʘʬʝʜʨʳ ʊʆʉʇ,  

ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

 

 ʉʦʚʨʝʤʝʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʧʦʨʘʞʘʝʪ ʥʘʰʝ ʚʦʦʙʨʘʞʝʥʠʝ. ɺʟʛʣʷʥʫʚ 

ʥʘ ʥʝʢʦʪʦʨʳʝ ʟʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ, ʢʦʪʦʨʳʝ-ʪʦ ʠ ʟʜʘʥʠʷʤʠ ʥʘʟʚʘʪʴ 

ʩʣʦʞʥʦ, ʧʨʦʩʪʦ ʫʜʠʚʣʷʝʰʴʩʷ, ʢʘʢ ʚ ʥʠʭ ʤʦʛʫʪ ʞʠʪʴ ʠ ʨʘʙʦʪʘʪʴ ʣʶʜʠ? ɸ 

ʚʝʜʴ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʢʘʢ ʨʘʟ ʠ ʷʚʣʷʶʪʩʷ ʞʠʣʳʤʠ ʜʦʤʘʤʠ ʠʣʠ ʪʦʨʛʦʚʦ-

ʦʬʠʩʥʳʤʠ ʮʝʥʪʨʘʤʠ, ʘ ʥʝʢʦʪʦʨʳʝ - ʵʪʦ ʚʳʩʪʘʚʦʯʥʳʝ ʢʦʤʧʣʝʢʩʳ ʠ 

ʢʦʥʮʝʨʪʥʳʝ ʟʘʣʳ. ʇʨʦʝʢʪʠʨʦʚʘʣʠ ʠʭ ʜʠʟʘʡʥʝʨʳ ʠ ʘʨʭʠʪʝʢʪʦʨʳ ʩ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʙʫʨʥʦʡ ʬʘʥʪʘʟʠʝʡ, ʘ ʧʦʪʦʤ ʥʘ ʥʠʭ ʩʪʦʠʪ ʚʟʛʣʷʥʫʪʴ ʠ ʫʟʥʘʪʴ 

ʧʦʜʨʦʙʥʝʝ.  

 
ʈʠʩ.1 ɸʨʢ ʅʦʚʘ. ʗʧʦʥʠʷ 

 

ʅʘʟʚʘʥʠʝ ʵʪʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ʧʝʨʝʚʦʜʠʪʩʷ ʢʘʢ çʅʦʚʳʡ ʂʦʚʯʝʛè, ʦʥʦ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝ ʯʪʦ ʠʥʦʝ, ʢʘʢ ʢʦʥʮʝʨʪʥʳʡ ʟʘʣ. ʆʜʥʘʢʦ ʵʪʦ ʥʝ ʧʨʦʩʪʦ 

ʟʘʣ, ʘ ʧʝʨʚʳʡ ʚ ʤʠʨʝ ʥʘʜʫʚʥʦʡ ʠ ʧʝʨʝʜʚʠʞʥʦʡ ʟʘʣ ʜʣʷ ʚʳʩʪʫʧʣʝʥʠʡ. ʆʥ 
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ʙʳʣ ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʚ ʚʠʜʝ ʦʛʨʦʤʥʦʡ ʣʠʣʦʚʦ-ʨʦʟʦʚʦʡ ʢʘʧʣʠ, ʢʦʪʦʨʘʷ ʧʦ 

ʩʚʦʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʦʟʜʫʰʥʫʶ ʧʦʜʫʰʢʫ. ɸʚʪʦʨʳ ʧʨʦʝʢʪʘ - 

ʙʨʠʪʘʥʩʢʠʡ ʩʢʫʣʴʧʪʦʨ ɸʥʠʰ ʂʘʧʫʨ ʠ ʷʧʦʥʩʢʠʡ ʘʨʭʠʪʝʢʪʦʨ ɸʨʘʪʘ ʀʩʦʟʘʢʠ. 

ʇʝʨʚʦʝ ʚʳʩʪʫʧʣʝʥʠʝ ʚ çɸʨʢ ʅʦʚʘè ʩʦʩʪʦʷʣʦʩʴ ʚ ʦʢʪʷʙʨʝ 2013 ʛʦʜʘ, ʘ 

ʧʦʩʪʨʦʝʥ ʦʥ ʙʳʣ ʚ 2011 ʛʦʜʫ ʥʘ ʚʦʩʪʦʯʥʦʤ ʧʦʙʝʨʝʞʴʝ ʗʧʦʥʠʠ - ʩʧʝʮʠʘʣʴʥʦ 

ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʜʫʭʘ ʣʶʜʝʡ, ʧʦʩʪʨʘʜʘʚʰʠʭ ʦʪ ʮʫʥʘʤʠ. ɼʘʞʝ ʟʨʠʪʝʣʴʥʳʝ 

ʤʝʩʪʘ ʠ ʩʢʘʤʴʠ ʟʜʝʩʴ ʩʜʝʣʘʥʳ ʠʟ ʦʙʣʦʤʢʦʚ ʜʝʨʝʚʴʝʚ, ʧʦʚʨʝʞʜʝʥʥʳʭ ʚʦ 

ʚʨʝʤʷ ʩʪʠʭʠʡʥʦʛʦ ʙʝʜʩʪʚʠʷ. ʕʪʦ ʜʦʣʞʥʦ ʩʪʘʪʴ ʩʠʤʚʦʣʦʤ ʪʦʛʦ, ʯʪʦ ʧʦʩʣʝ 

ʣʶʙʦʡ ʙʝʜʳ ʥʫʞʥʦ ʚʦʟʨʦʞʜʘʪʴʩʷ ʠ ʞʠʪʴ ʜʘʣʴʰʝ. ʇʦ ʫʪʚʝʨʞʜʝʥʠʷʤ 

ʘʨʭʠʪʝʢʪʦʨʦʚ, ʟʘʣ çɸʨʢ ʅʦʚʘè ʩʪʘʥʝʪ ʩʘʤʳʤ ʢʨʫʧʥʳʤ ʥʘʜʫʚʥʳʤ 

ʢʦʥʮʝʨʪʥʳʤ ʟʘʣʦʤ ʚ ʤʠʨʝ. ɺʳʩʦʪʘ çɸʨʢ ʅʦʚʘè - 18 ʤʝʪʨʦʚ, ʰʠʨʠʥʘ - 35 

ʤʝʪʨʦʚ, ʦʥ ʚʤʝʱʘʝʪ ʦʢʦʣʦ 500 ʟʨʠʪʝʣʝʡ. ɻʣʘʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ 

ʥʝʦʙʳʯʥʦʛʦ ʟʘʣʘ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʦʪʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ - ʜʦʩʪʘʪʦʯʥʦ ʩʜʫʪʴ 

ʚʦʟʜʫʭ ʠ ʧʝʨʝʚʝʟʪʠ ʟʘʣ ʥʘ ʜʨʫʛʦʝ ʤʝʩʪʦ. 

  

 
ʈʠʩ.2 ɿʝʨʢʘʣʴʥʳʡ ʜʦʤ. ʉʐɸ 

 

ʍʦʪʝʣʠ ʙʳ ʚʳ ʞʠʪʴ ʚ ʟʝʨʢʘʣʴʥʦʤ ʜʦʤʝ, ʜʘ ʝʱʝ ʠ ʧʘʨʷʱʝʤ ʥʘʜ ʟʝʤʣʝʡ? 

ɺʨʷʜ ʣʠ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʟʜʝʩʴ ʥʠʢʪʦ ʥʝ ʞʠʚʝʪ, ʘ ʜʦʤ ʠʟ ʟʝʨʢʘʣ ʚ ʛʦʨʦʜʝ 

ʌʣʠʥʪ ʷʚʣʷʝʪʩʷ ʩʚʦʝʦʙʨʘʟʥʳʤ ʧʘʤʷʪʥʠʢʦʤ ʜʦʤʘʰʥʝʤʫ ʫʶʪʫ. ʆʥ ʙʳʣ 

ʩʦʦʨʫʞʝʥ ʣʦʥʜʦʥʩʢʠʤʠ ʘʨʭʠʪʝʢʪʦʨʘʤʠ ʠʟ ʬʠʨʤʳ çTwo Islandsè, ʢʦʪʦʨʳʝ 

ʧʦʩʚʷʪʠʣʠ ʩʚʦʝ ʪʚʦʨʝʥʠʝ ʪʳʩʷʯʘʤ ʩʥʝʩʝʥʥʳʭ ʜʦʤʦʚ ʛʦʨʦʜʘ ʌʣʠʥʪʘ, 

ʞʠʪʝʣʷʤ, ʢʦʪʦʨʳʝ ʚʳʥʫʞʜʝʥʳ ʙʳʣʠ ʧʦʢʠʥʫʪʴ ʵʪʦʪ ʛʦʨʦʜ. ʀʤʝʥʥʦ ʚʦ 

ʌʣʠʥʪʝ ʨʦʜʠʣʘʩʴ ʢʦʛʜʘ-ʪʦ ʣʝʛʝʥʜʘʨʥʘʷ ʘʚʪʦʤʦʙʠʣʴʥʘʷ ʢʦʤʧʘʥʠʷ General 

Motors, ʚʧʦʩʣʝʜʩʪʚʠʠ ʦʥʘ ʩʪʘʣʘ ʧʝʨʝʥʦʩʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ ʜʨʫʛʠʝ ʨʝʛʠʦʥʳ 

ʠ ʩʪʨʘʥʳ, ʘ ʛʦʨʦʜ ʙʝʟ ʥʝʝ ʩʪʘʣ ʤʝʜʣʝʥʥʦ ʫʚʷʜʘʪʴ. ɸʥʛʣʠʡʩʢʦʝ ʥʘʟʚʘʥʠʝ 

ʩʦʦʨʫʞʝʥʠʷ çMark's Houseè (çɼʦʤ ʄʘʨʢʘè) ʚʦʟʥʠʢʣʦ ʠʟ ʠʩʪʦʨʠʠ ʦ 

ʚʦʦʙʨʘʞʘʝʤʦʤ ʞʠʪʝʣʝ ʌʣʠʥʪʘ, ʄʘʨʢʝ ɻʘʤʠʣʴʪʦʥʝ, ʯʴʷ ʩʝʤʴʷ ʣʠʰʠʣʘʩʴ 
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ʩʚʦʝʛʦ ʜʦʤʘ ʚ ʧʝʨʠʦʜ ʫʧʦʤʷʥʫʪʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ. ɹʣʝʩʪʷʱʠʡ 

ʜʦʤ, ʚʦʟʚʳʰʘʶʱʠʡʩʷ ʥʘ ʧʴʝʜʝʩʪʘʣʝ, ʚʝʩʠʪ ʧʦʯʪʠ ʜʚʝ ʪʦʥʥʳ. ɺ ʝʛʦ ʧʦʣʫ - 

882 ʣʘʡʪʙʦʢʩʘ, ʥʘ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʦʪʥʠ ʩʥʠʤʢʦʚ ʣʠʮ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʧʦʨʪʨʝʪʳ ʪʝʭ, ʢʪʦ ʧʦʜʜʝʨʞʘʣ ʠʥʠʮʠʘʪʠʚʫ ʩʦʟʜʘʥʠʷ çɿʝʨʢʘʣʴʥʦʛʦ ʜʦʤʘè. 

 

 
ʈʠʩ.3 ʋʤʥʳʡ ʵʢʦʜʦʤ. ʐʚʝʮʠʷ 

 

ɸ ʚʦʪ ʚ ʪʘʢʦʤ ʜʦʤʠʢʝ ʚʳ ʪʦʯʥʦ ʥʝ ʦʪʢʘʟʘʣʠʩʴ ʙʳ ʧʦʞʠʪʴ, ʭʦʪʷ 

ʧʣʦʱʘʜʴ, ʢʦʪʦʨʫʶ ʦʥ ʟʘʥʠʤʘʝʪ - ʚʩʝʛʦ 10 ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʦʚ! ɸʚʪʦʨʦʤ 

ʵʪʦʛʦ ʧʨʦʝʢʪʘ ʚʳʩʪʫʧʠʣʘ ʰʚʝʜʩʢʘʷ ʘʨʭʠʪʝʢʪʫʨʥʘʷ ʢʦʤʧʘʥʠʷ çʊʝʥʛʙʫʤ 

ɸʨʰʠʪʝʢʪʩè. ʇʦ ʩʣʦʚʘʤ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʵʪʦʪ ʜʦʤʠʢ ʩʪʘʥʝʪ ʦʪʣʠʯʥʦʡ 

ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʩʪʫʜʝʥʯʝʩʢʠʤ ʦʙʱʝʞʠʪʠʷʤ, ʢ ʪʦʤʫ ʞʝ ʚʝʩʴʤʘ ʵʢʦʣʦʛʠʯʥʦʡ. 

ɼʦʤʠʢ ʨʘʩʩʯʠʪʘʥ ʥʘ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ, ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʫʜʘʣʦʩʴ ʨʘʟʤʝʩʪʠʪʴ ʚ 

ʥʝʤ ʢʫʭʥʶ, ʩʘʥʫʟʝʣ, ʤʝʩʪʦ ʜʣʷ ʫʯʝʙʳ ʠ ʩʥʘ, ʪ. ʝ. ʚʩʝ ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ 

ʧʦʣʥʦʮʝʥʥʦʛʦ ʙʳʪʘ ʩʪʫʜʝʥʪʘ. ʉʚʝʪʣʘʷ ʮʚʝʪʦʚʘʷ ʛʘʤʤʘ ʩ ʷʨʢʠʤʠ ʮʚʝʪʦʚʳʤʠ 

ʧʷʪʥʘʤʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ ʢʦʤʬʦʨʪʥʦʡ ʜʣʷ ʞʠʟʥʠ ʘʪʤʦʩʬʝʨʳ. 

ʋʜʘʯʥʘʷ ʧʣʘʥʠʨʦʚʢʘ, ʥʘʣʠʯʠʝ ʜʚʫʭ ʫʨʦʚʥʝʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʪʫʨʘʣʴʥʦʡ 

ʢʣʝʝʥʦʡ ʜʨʝʚʝʩʠʥʳ ʧʦʟʚʦʣʠʣʠ ʩʦʢʨʘʪʠʪʴ ʥʝ ʪʦʣʴʢʦ ʘʨʝʥʜʥʫʶ ʧʣʘʪʫ, ʥʦ ʠ 

ʚʨʝʜʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

  

 
ʈʠʩ.4 ɹʘʤʙʫʢʦʚʳʡ ʜʦʤ. ɺʴʝʪʥʘʤ 
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ɺʴʝʪʥʘʤ ʦʙʣʘʜʘʝʪ ʦʯʝʥʴ ʢʦʚʘʨʥʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ. ɸ 

ʧʦʪʦʤʫ ʩʦʚʩʝʤ ʥʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʠʤʝʥʥʦ ʟʜʝʩʴ ʟʘʜʫʤʘʣʠ ʠ ʚʦʧʣʦʪʠʣʠ ʚ 

ʞʠʟʥʴ ʩʦʟʜʘʥʠʝ ʩʘʤʦʛʦ ʢʨʝʧʢʦʛʦ ʚ ʤʠʨʝ ʙʘʤʙʫʢʦʚʦʛʦ ʜʦʤʘ, ʢʦʪʦʨʳʡ 

ʩʧʦʩʦʙʝʥ ʚʳʜʝʨʞʘʪʴ ʥʘʚʦʜʥʝʥʠʝ ʩ ʫʨʦʚʥʝʤ ʚʦʜʳ ʚ 1,5 ʤʝʪʨʘ. ɸʚʪʦʨʳ 

ʧʨʦʝʢʪʘ - ʚʴʝʪʥʘʤʩʢʘʷ ʘʨʭʠʪʝʢʪʫʨʥʘʷ ʩʪʫʜʠʷ çʕʡʯ ʵʥʜ ʇʠ ɸʨʰʠʪʝʢʪʩè - ʥʝ 

ʥʘʤʝʨʝʥʳ ʦʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʥʘ ʜʦʩʪʠʛʥʫʪʦʤ ʠ ʟʘʥʠʤʘʶʪʩʷ ʧʨʦʚʝʨʢʦʡ, 

ʤʦʞʝʪ ʣʠ ʜʦʤ ʫʩʪʦʷʪʴ ʧʨʠ ʚʳʩʦʪʝ ʚʦʜʳ ʚ ʪʨʠ ʤʝʪʨʘ. ɿʜʘʥʠʝ ʷʚʣʷʝʪʩʷ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʠ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ ʞʠʣʳʤ ʧʦʤʝʱʝʥʠʝʤ, ʥʦ ʠ 

ʦʙʱʝʩʪʚʝʥʥʳʤ - ʰʢʦʣʦʡ, ʙʦʣʴʥʠʮʝʡ ʠ ʪ.ʜ. ʉʪʨʦʡʤʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʜʦʤʘ - ʵʪʦ ʙʘʤʙʫʢ, ɼɺʇ, ʣʠʩʪʴʷ ʢʦʢʦʩʘ. ʂʨʳʰʫ ʤʦʞʥʦ 

ʦʪʢʨʳʚʘʪʴ ʠ ʟʘʢʨʳʚʘʪʴ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ. ɺʥʠʟʫ 

ʨʘʩʧʦʣʦʞʝʥʘ ʩʧʘʣʴʥʷ ʠ ʛʦʩʪʠʥʘʷ, ʘ ʥʘʚʝʨʭʫ ʤʦʞʥʦ ʫʩʪʨʦʠʪʴ ʢʘʙʠʥʝʪ. 

ɿʜʘʥʠʝ - ʤʦʜʫʣʴʥʦʝ, ʘ ʧʦʢʫʧʘʪʝʣʴ ʩʤʦʞʝʪ ʩʦʙʨʘʪʴ ʝʛʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʚʩʝʛʦ ʟʘ 25 ʜʥʝʡ. 

 
ʈʠʩ.5 ɼʦʤ ʩʦ ʩʧʦʣʟʰʠʤ ʬʘʩʘʜʦʤ ʄʘʨʛʠʪ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ 

 

ʇʨʦʛʫʣʠʚʘʷʩʴ ʧʦ ʙʨʠʪʘʥʩʢʦʤʫ ʛʦʨʦʜʫ ʄʘʨʛʠʪ, ʚʳ ʤʦʞʝʪʝ ʥʝʩʢʘʟʘʥʥʦ 

ʫʜʠʚʠʪʴʩʷ, ʥʘʪʢʥʫʚʰʠʩʴ ʥʘ ʪʨʝʭʵʪʘʞʥʳʡ ʜʦʤ ʩʦ... ʩʲʝʭʘʚʰʠʤ ʚʥʠʟ 

ʬʘʩʘʜʦʤ. ʇʝʨʚʳʡ ʵʪʘʞ ʩ ʚʭʦʜʥʦʡ ʜʚʝʨʴʶ ʢʘʢ ʙʳ ʣʝʞʠʪ ʧʨʷʤʦ ʥʘ ʟʝʤʣʝ, ʘ 

ʚʝʨʭʥʠʡ ʵʪʘʞ ʦʪʢʨʳʪ. ʅʝ ʫʜʠʚʣʷʡʪʝʩʴ, ʧʨʠʯʠʥʦʡ ʵʪʦʛʦ çʩʧʦʣʟʰʝʛʦè ʩʦ 

ʩʚʦʝʛʦ ʤʝʩʪʘ ʬʘʩʘʜʘ ʷʚʣʷʝʪʩʷ ʚʦʚʩʝ ʥʝ ʧʨʠʨʦʜʥʳʡ ʢʘʪʘʢʣʠʟʤ ʠ ʥʝ 

ʥʝʜʦʩʪʘʪʢʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʘ ʚʩʝʛʦ ʣʠʰʴ ʙʫʨʥʘʷ ʬʘʥʪʘʟʠʷ ʜʠʟʘʡʥʝʨʘ ɸʣʝʢʩʘ 

ʏʠʥʥʵʢʘ. ʂ ʩʣʦʚʫ, ʥʘ ʩʦʟʜʘʥʠʝ ʠʥʩʪʘʣʣʷʮʠʠ ʫ ʥʝʛʦ ʫʰʝʣ ʧʦʯʪʠ ʛʦʜ. ɼʦʤ 

ʩʪʦʷʣ ʟʘʙʨʦʰʝʥʥʳʤ ʫʞʝ ʜʦʣʛʦʝ ʚʨʝʤʷ. ʂʦʛʜʘ-ʪʦ ʟʜʘʥʠʝ ʙʳʣʦ ʧʨʠʦʙʨʝʪʝʥʦ 

ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʤ, ʠ ʧʣʘʥʠʨʦʚʘʣʦʩʴ, ʯʪʦ ʦʥʦ ʧʨʝʚʨʘʪʠʪʩʷ ʚ ʩʦʮʠʘʣʴʥʦʝ 

ʞʠʣʴʝ. ʅʦ ʚʨʝʤʷ ʰʣʦ, ʘ ʟʜʘʥʠʝ ʚʩʝ ʙʦʣʴʰʝ ʧʨʠʭʦʜʠʣʦ ʚ ʥʝʛʦʜʥʦʩʪʴ ʠ 

ʨʘʟʨʫʰʘʣʦʩʴ. ɼʠʟʘʡʥʝʨ ʩʥʷʣ ʬʘʩʘʜ ʩʦ ʩʪʘʨʦʛʦ ʪʨʝʭʵʪʘʞʥʦʛʦ ʟʜʘʥʠʷ ʠ 

ʟʘʤʝʥʠʣ ʝʛʦ ʥʦʚʦʡ ʩʪʝʥʦʡ. ʅʦʚʳʡ ʬʘʩʘʜ ʦʪʢʨʳʚʘʝʪ ʨʘʟʨʫʰʘʶʱʠʡʩʷ 
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ʚʝʨʭʥʠʡ ʵʪʘʞ ʜʦʤʘ, ʚʦʟʣʝ ʟʝʤʣʠ ʟʘʢʨʫʯʠʚʘʝʪʩʷ ʠ ʫʜʦʙʥʦ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ 

ʟʝʤʣʝ ʧʝʨʝʜ ʟʜʘʥʠʝʤ. 

 

 
ʈʠʩ.6. ɸʪʦʤʠʫʤ, ɹʨʶʩʩʝʣʴ, ɹʝʣʴʛʠʷ 

 

ʅʝ ʪʦʣʴʢʦ ʩʘʤʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʩʢʫʣʴʧʪʫʨʳ, ʟʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ ʤʦʛʫ 

ʧʦʨʘʟʠʪʴ ʥʘʰʝ ʚʦʦʙʨʘʞʝʥʠʝ. ʏʪʦ ʚʳ ʩʢʘʞʝʪʝ ʦ ʩʢʫʣʴʧʪʫʨʝ, ʩʦʦʨʫʞʝʥʥʦʡ ʚ 

ʜʘʣʝʢʦʤ 1958 ʛʦʜʫ? ʕʪʦ ʦʜʥʘ ʠʟ ʛʣʘʚʥʳʭ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʝʡ 

ɹʨʶʩʩʝʣʷ ʠ ʥʘʩʪʦʷʱʠʡ ʩʠʤʚʦʣ ʛʦʨʦʜʘ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ɸʪʦʤʠʫʤ. ʆʥ ʙʳʣ 

ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʢ ʦʪʢʨʳʪʠʶ ɺʩʝʤʠʨʥʦʡ ʚʳʩʪʘʚʢʠ 1958 ʛʦʜʘ ʘʨʭʠʪʝʢʪʦʨʦʤ 

ɸʥʜʨʝ ɺʘʪʝʨʢʝʡʥʦʤ ʢʘʢ ʩʠʤʚʦʣ ʘʪʦʤʥʦʛʦ ʚʝʢʘ ʠ ʤʠʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʘʪʦʤʥʦʡ ʵʥʝʨʛʠʠ ʠ ʧʦʩʪʨʦʝʥ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʘʨʭʠʪʝʢʪʦʨʦʚ ɸʥʜʨʝ ʠ 

ʄʠʰʝʣʷ ʇʦʣʘʢʦʚ. ɺʝʣʠʯʝʩʪʚʝʥʥʘʷ ʩʢʫʣʴʧʪʫʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʦʛʨʦʤʥʫʶ ʤʦʜʝʣʴ ʢʨʠʩʪʘʣʣʘ ʞʝʣʝʟʘ. ʀʟʥʘʯʘʣʴʥʦ ʩʦʦʨʫʞʝʥʠʝ ʙʳʣʦ 

ʧʦʢʨʳʪʦ ʘʣʶʤʠʥʠʝʤ, ʘ ʧʦʩʣʝ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ ʚ 2006 ʛʦʜʫ - ʧʨʦʯʥʦʡ 

ʠ ʜʦʣʛʦʚʝʯʥʦʡ, ʩʚʝʨʢʘʶʱʝʡ ʥʘ ʩʦʣʥʮʝ ʩʪʘʣʴʥʦʡ ʦʙʦʣʦʯʢʦʡ. ɺʳʩʦʪʘ 

ɸʪʦʤʠʫʤʘ ʩʦʩʪʘʚʣʷʝʪ 102 ʤʝʪʨʘ, ʚʝʩ - ʦʢʦʣʦ 2400 ʪʦʥʥ, ʘ ʜʠʘʤʝʪʨ ʢʘʞʜʦʡ 

ʠʟ ʜʝʚʷʪʠ ʩʬʝʨ - 18 ʤʝʪʨʦʚ. ʉʬʝʨʳ ʩʦʝʜʠʥʝʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʪʨʫʙʘʤʠ 

ʜʣʠʥʦʡ 23 ʤ, ʩʦʜʝʨʞʘʱʠʤʠ ʵʩʢʘʣʘʪʦʨʳ ʠ ʢʦʨʠʜʦʨʳ. ɺʩʝʛʦ ʤʝʞʜʫ ʰʘʨʘʤʠ 

ʩʫʱʝʩʪʚʫʝʪ 20 ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʪʨʫʙ. ɺ ʩʨʝʜʥʝʡ ʠʟ ʥʠʭ ʥʘʭʦʜʠʪʩʷ ʣʠʬʪ, 

ʩʧʦʩʦʙʥʳʡ ʟʘ 25 ʩʝʢʫʥʜ ʧʦʜʥʷʪʴ ʧʦʩʝʪʠʪʝʣʝʡ ʢ ʨʝʩʪʦʨʘʥʫ ʠ ʦʙʟʦʨʥʦʡ 

ʧʣʘʪʬʦʨʤʝ, ʥʘʭʦʜʷʱʠʤʩʷ ʚ ʩʘʤʦʤ ʚʳʩʦʢʦʤ ʰʘʨʝ ɸʪʦʤʠʫʤʘ. 

 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 
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ɼɽʌɽʂʊʓ ʇʈʀ ʄʆʅʆʃʀʊʅʆʄ ɼʆʄʆʉʊʈʆɽʅʀʀ 

 

ɿʝʥʢʦʚʘ ɸ.ɸ., ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ,  ʩʪʫʜʝʥʪ ʢʘʬʝʜʨʳ  

çʊʝʭʥʦʣʦʛʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘè 

ɼʫʙʠʥʠʥʘ ɺ.ɻ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚ. ʢʘʬʝʜʨʦʡ ʊʆʉʇ 

 

 ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʦ ʚʩʝʤ ʤʠʨʝ ʧʨʠʦʙʨʝʣʦ ʧʦʧʫʣʷʨʥʦʩʪʴ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠʟ ʤʦʥʦʣʠʪʥʦʛʦ ʞʝʣʝʟʦʙʝʪʦʥʘ. ʄʠʨʦʚʦʡ ʦʧʳʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʦʙʣʠʢʘ ʟʜʘʥʠʡ, ʦʙʲʝʤʥʦ-

ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʤʦʥʦʣʠʪʥʳʤ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ, ʪʘʢ ʢʘʢ ʦʥʦ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʤʦʙʠʣʴʥʳʤ, ʛʠʙʢʠʤ ʠ 

ʵʢʦʥʦʤʠʯʥʳʤ.  

ʅʦ, ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠʤʝʝʪ ʠ ʦʙʦʨʦʪʥʫʶ ʩʪʦʨʦʥʫ. 

ʇʨʠʥʠʤʘʷ ʫʯʘʩʪʠʝ ʚ ʨʘʙʦʪʝ ʥʘʜ ʚʦʟʚʝʜʝʥʠʝʤ ʤʦʥʦʣʠʪʥʳʭ ʟʜʘʥʠʡ, 

ʧʨʦʝʢʪʠʨʦʚʱʠʢʠ, ʩʪʨʦʠʪʝʣʠ ʠ ʫʯʝʥʳʝ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʨʷʜʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ, 

ʥʝ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʠʨʧʠʯʥʳʭ ʠ ʧʘʥʝʣʴʥʳʭ ʜʦʤʦʚ.  

ʆʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ, ʚʳʟʳʚʘʶʱʠʝ ʜʝʬʝʢʪʳ ʧʨʠ ʤʦʥʦʣʠʪʥʦʤ 

ʜʦʤʦʩʪʨʦʝʥʠʠ, ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʦʩʪʨʦʡ ʥʝʭʚʘʪʢʝ ʫʟʢʦʧʨʦʬʠʣʴʥʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʝʦʙʭʦʜʠʤʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚ ʰʪʘʪʝ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ (ʥʘ ʣʶʙʦʤ ʫʨʦʚʥʝ ʠ ʣʶʙʦʡ ʩʪʘʜʠʠ ʧʦʜʛʦʪʦʚʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʝʢʪʘ). 

ɺʦ-ʧʝʨʚʳʭ, ʚʘʞʥʝʡʰʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʤʦʥʦʣʠʪʥʦʛʦ ʜʦʤʦʩʪʨʦʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʙʫʯʝʥʠʝ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʧʝʨʩʦʥʘʣʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ɹʦʣʴʰʠʥʩʪʚʦ ʚʳʷʚʣʝʥʥʳʭ ʜʝʬʝʢʪʦʚ 

ʚ ʦʙʣʘʩʪʠ ʤʦʥʦʣʠʪʥʦʛʦ ʜʦʤʦʩʪʨʦʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʥʝʟʥʘʥʠʷ 

ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤʠ ʠʩʧʦʣʥʠʪʝʣʷʤʠ ʨʘʙʦʪ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʧʨʘʚʠʣ ʫʢʣʘʜʢʠ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ, ʥʝʩʦʙʣʶʜʝʥʠʷ ʫʩʣʦʚʠʡ 

ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʫʢʣʘʜʢʠ ʠ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʙʝʪʦʥʠʨʦʚʘʥʠʷ, ʧʨʘʚʠʣ ʪʝʧʣʦʚʦʡ 

ʦʙʨʘʙʦʪʢʠ ʙʝʪʦʥʘ, ʥʝʫʤʝʥʠʷ ʚʳʧʦʣʥʷʪʴ ʦʙʷʟʘʪʝʣʴʥʳʝ ʢʦʥʪʨʦʣʠʨʫʶʱʠʝ 

ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʭʦʜʫ ʚʳʜʝʨʞʠʚʘʥʠʷ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ. 

ʀʟ-ʟʘ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ ʦʧʘʣʫʙʢʠ ʩ ʮʝʣʴʶ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ 

ʮʠʢʣʦʚ ʝʝ ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʠ, ʩʪʨʦʠʪʝʣʠ ʟʘʯʘʩʪʫʶ ʥʝ ʩʦʙʣʶʜʘʶʪ ʨʝʞʠʤʳ 

ʚʳʜʝʨʞʠʚʘʥʠʷ ʙʝʪʦʥʘ ʚ ʦʧʘʣʫʙʢʝ ʠ ʧʨʦʠʟʚʦʜʷʪ ʨʘʩʧʘʣʫʙʢʫ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ 

ʙʦʣʝʝ ʨʘʥʥʝʡ ʩʪʘʜʠʠ, ʯʝʤ ʵʪʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 

ʢʘʨʪʘʤʠ ʠ ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʥʦʨʤʘʤʠ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʜʝʤʦʥʪʘʞʝ ʦʧʘʣʫʙʢʠ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ 

ʚʝʣʠʯʠʥʘ ʩʮʝʧʣʝʥʠʷ ʙʝʪʦʥʘ ʩ ʦʧʘʣʫʙʢʦʡ: ʙʦʣʴʰʦʝ ʩʮʝʧʣʝʥʠʝ ʟʘʪʨʫʜʥʷʝʪ 

ʨʘʙʦʪʳ ʧʦ ʨʘʩʧʘʣʫʙʢʝ, ʫʭʫʜʰʘʝʪ ʢʘʯʝʩʪʚʦ ʙʝʪʦʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, 

ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʜʝʬʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʤʫ ʠʟʥʦʩʫ 

ʦʧʘʣʫʙʦʯʥʳʭ ʱʠʪʦʚ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʠ 
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ʙʝʪʦʥʘ, ʧʨʦʩʪʦʛʦ ʜʝʤʦʥʪʘʞʘ ʦʧʘʣʫʙʢʠ ʠ ʯʠʩʪʦʪʳ ʝʝ ʧʦʚʝʨʭʥʦʩʪʠ 

ʬʦʨʤʫʶʱʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʦʧʘʣʫʙʢʠ ʚʳʧʦʣʥʷʶʪ ʠʟ ʛʣʘʜʢʠʭ, ʧʣʦʭʦ 

ʩʤʘʯʠʚʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʣʠ ʧʨʠʤʝʥʷʶʪ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ ʩʤʘʟʢʠ. 

ɺʩʝ ʚʠʜʳ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʚʝʜʝʥʠʷ ʙʝʪʦʥʥʳʭ ʨʘʙʦʪ ʧʝʨʝʥʦʩʷʪʩʷ ʥʘ 

ʩʪʨʦʠʪʝʣʴʥʫʶ ʧʣʦʱʘʜʢʫ. ʆʪʩʶʜʘ ʚʳʪʝʢʘʶʪ ʚʦʟʨʘʩʪʘʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʫʨʦʚʥʶ ʠʥʞʝʥʝʨʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʣʠʥʝʡʥʳʭ ʀʊʈ ʧʦʜʨʷʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, 

ʠʥʞʝʥʝʨʦʚ ʧʦ ʢʦʥʪʨʦʣʶ ʢʘʯʝʩʪʚʘ (ʪʝʭʥʘʜʟʦʨʫ) ʟʘʢʘʟʯʠʢʘ. ʆʥʠ ʜʘʶʪ 

ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʦ ʥʝʫʢʦʩʥʠʪʝʣʴʥʦʤ ʩʦʙʣʶʜʝʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʉʅʠʇ ʠ ɻʆʉʊ, ʠ ʥʘ ʥʠʭ ʣʦʞʠʪʩʷ ʚʩʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʢʘʯʝʩʪʚʦ 

ʚʦʟʚʦʜʠʤʳʭ ʩʦʦʨʫʞʝʥʠʡ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʢʣʦʥʥʦʩʪʴ ʤʦʥʦʣʠʪʥʦʛʦ ʙʝʪʦʥʘ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʜʝʬʝʢʪʦʚ 

ʩʚʷʟʘʥʘ ʩ ʩʘʤʦʡ ʧʨʠʨʦʜʦʡ ʵʪʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ɺʦ-ʧʝʨʚʳʭ, ʧʨʦʮʝʩʩ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʙʝʪʦʥʘ ʩʚʷʟʘʥ ʩ ʫʩʘʜʢʦʡ 

(ʫʤʝʥʴʰʝʥʠʝʤ ʦʙʲʸʤʘ). 

ɺʦ-ʚʪʦʨʳʭ, ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʙʝʪʦʥʥʘʷ ʩʤʝʩʴ ʩʦʜʝʨʞʠʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʝ ʚʦʜʳ, ʯʝʤ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʛʠʜʨʘʪʘʮʠʠ (ʟʘʪʚʦʨʝʥʠʷ) 

ʮʝʤʝʥʪʘ, ʯʪʦ ʚʝʜʝʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʥʘʧʨʘʚʣʝʥʥʦʡ ʧʦʨʠʩʪʦʩʪʠ ʙʝʪʦʥʘ ʠʟ-ʟʘ 

ʚʳʭʦʜʘ ʥʝʩʚʷʟʘʥʥʦʡ ʚʦʜʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʳ 

ʙʦʣʴʰʝ ʪʨʝʙʫʝʤʦʛʦ ʚʝʜʝʪ ʢ ʫʭʫʜʰʝʥʠʶ ʩʪʨʫʢʪʫʨʳ ʤʘʪʝʨʠʘʣʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʷʚʣʷʶʪʩʷ ʪʠʧʠʯʥʳʝ ʜʝʬʝʢʪʳ ʙʝʪʦʥʘ - ʵʪʦ ʧʦʨʳ ʠ ʢʘʚʝʨʥʳ ʠʟ-ʟʘ ʚʳʭʦʜʘ 

ʚʦʜʳ ʠ ʪʨʝʱʠʥʳ ʧʨʠ ʫʩʘʜʢʝ. ʇʨʠ ʧʨʘʚʠʣʴʥʦ ʧʦʜʦʙʨʘʥʥʦʡ ʨʝʮʝʧʪʫʨʝ ʩʤʝʩʠ 

ʠ ʩʦʙʣʶʜʝʥʠʠ ʪʝʭʥʦʣʦʛʠʠ ʝʝ ʫʢʣʘʜʢʠ ʤʠʢʨʦʪʨʝʱʠʥʳ ʠ ʧʦʨʳ ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʧʘʩʥʦʩʪʠ ʠ ʥʝ ʧʨʠʚʦʜʷʪ ʢ ʟʘʤʝʪʥʦʤʫ ʫʭʫʜʰʝʥʠʶ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʢʦʥʩʪʨʫʢʮʠʠ. ʌʘʢʪʳ ʵʪʠ ʠʟʚʝʩʪʥʳ 

ʧʦʜʘʚʣʷʶʱʝʤʫ ʙʦʣʴʰʠʥʩʪʚʫ ʩʪʨʦʠʪʝʣʝʡ, ʥʦ ʧʦʨʦʡ ʠʭ ʥʝ ʫʯʠʪʳʚʘʶʪ ʥʘ 

ʧʨʘʢʪʠʢʝ, ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʦʙʣʝʤ ʩʪʨʦʠʪʝʣʠ ʩʦʟʜʘʶʪ ʩʝʙʝ ʩʘʤʠ, ʢʦʛʜʘ ʥʝ 

ʩʦʙʣʶʜʘʶʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ. 

ʇʨʠ ʙʝʪʦʥʠʨʦʚʘʥʠʠ ʢʦʥʩʪʨʫʢʮʠʡ ʟʥʘʯʠʪʝʣʴʥʦʡ ʪʦʣʱʠʥʳ (ʦʩʦʙʝʥʥʦ 

ʵʪʦ ʢʘʩʘʝʪʩʷ ʩʪʝʥ), ʦʙʨʘʟʫʶʪʩʷ ʭʘʨʘʢʪʝʨʥʳʝ ʜʝʬʝʢʪʳ ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʪʝʤ, 

ʯʪʦ ʦʪʜʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʦʢʘʟʳʚʘʶʪʩʷ ʥʝʫʧʣʦʪʥʝʥʥʳʤʠ. ʆʩʦʙʝʥʥʦ ʯʘʩʪʦ 

ʪʨʝʱʠʥʳ ʧʨʦʭʦʜʷʪ ʧʦ ʣʠʥʠʷʤ ʩʦʧʨʷʞʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʦʚ 

ʙʝʪʦʥʠʨʦʚʘʥʠʷ - ʢʘʢ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ, ʪʘʢ ʠ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʪʦʛʦ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʫʢʣʘʜʢʠ ʩʤʝʩʠ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʥʘʜʝʞʥʘʷ ʘʜʛʝʟʠʷ ʩ ʨʘʥʥʝʝ ʫʣʦʞʝʥʥʳʤ ʠ ʟʘʪʚʝʨʜʝʚʰʠʤ ʙʝʪʦʥʦʤ. ɼʦʚʦʣʴʥʦ 

ʯʘʩʪʦ ʫʧʫʩʢʘʶʪ ʠʟ ʚʠʜʫ ʠ ʧʨʦʮʝʩʩʳ ʧʦʜʛʦʪʦʚʢʠ ʧʦʚʝʨʭʥʦʩʪʠ - ʦʯʠʩʪʢʫ, 

ʦʙʝʩʧʳʣʠʚʘʥʠʝ, ʭʦʨʦʰʝʝ ʩʤʘʯʠʚʘʥʠʝ, ʦʯʠʩʪʢʫ ʦʪ ʮʝʤʝʥʪʥʦʛʦ ʤʦʣʦʢʘ ʠ 

ʧʨʦʯʠʝ ʦʙʷʟʘʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʵʪʘʧʳ. ʇʨʠ ʙʝʪʦʥʠʨʦʚʘʥʠʠ ʚ ʛʨʫʥʪʝ, 

ʧʦʧʘʜʘʥʠʝ ʛʨʫʥʪʘ ʚ ʨʘʩʪʚʦʨ ʠʣʠ ʥʘʤʳʚʘʥʠʝ ʛʨʫʥʪʘ ʤʝʞʜʫ ʩʣʦʷʤʠ ʙʝʪʦʥʘ 

(ʧʨʠ ʧʝʨʝʨʳʚʘʭ ʚ ʨʘʙʦʪʘʭ ʧʦ ʙʝʪʦʥʠʨʦʚʘʥʠʶ) ʯʘʩʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʘʥʘʣʦʛʠʯʥʳʤ ʧʨʦʙʣʝʤʘʤ. 

ʆʩʦʙʝʥʥʦ ʯʘʩʪʦ ʧʦʷʚʣʷʶʪʩʷ ʜʝʬʝʢʪʳ ʠʟ-ʟʘ ʥʘʨʫʰʝʥʠʷ ʨʝʮʝʧʪʫʨʳ 

ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʧʨʠ ʧʦʜʘʯʝ ʝʝ ʙʝʪʦʥʦʥʘʩʦʩʘʤʠ. ɿʜʝʩʴ ʠʤʝʝʪ ʤʝʩʪʦ ʩʠʣʴʥʦ 

ʟʘʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ, ʘ ʢʦʥʪʨʦʣʴ ʟʘ ʧʦʜʚʠʞʥʦʩʪʴʶ ʙʝʪʦʥʥʦʡ 

ʩʤʝʩʠ ʥʝ ʦʙʝʩʧʝʯʝʥ. 
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ʄʦʞʥʦ ʩ ʩʦʞʘʣʝʥʠʝʤ ʩʢʘʟʘʪʴ, ʯʪʦ ʚʩʝ ʵʪʠ ʫʧʫʱʝʥʠʷ ʚ ʪʝʭʥʦʣʦʛʠʠ 

ʚʩʪʨʝʯʘʶʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ. ʇʦʩʣʝʜʩʪʚʠʷ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʩʢʚʦʟʥʳʭ ʪʨʝʱʠʥʘʭ 

ʚ ʩʪʝʥʘʭ ʠ ʧʦʪʦʣʢʘʭ. ʀʥʦʛʜʘ ʪʨʝʱʠʥʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʧʘʩʥʦʩʪʴ ʜʣʷ 

ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʜʘʞʝ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʡ - ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʥʠʞʝʥʥʘʷ ʧʨʦʯʥʦʩʪʴ ʙʝʪʦʥʘ ʠ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʢʦʨʨʦʟʠʠ ʘʨʤʘʪʫʨʳ. 

ʉʧʝʮʠʘʣʠʩʪʳ ʨʝʤʦʥʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʩʪʘʣʢʠʚʘʷʩʴ ʩ ʧʦʩʣʝʜʩʪʚʠʷʤʠ 

ʪʘʢʦʛʦ çʩʪʨʦʠʪʝʣʴʩʪʚʘè, ʚʳʥʫʞʜʝʥʳ ʧʨʠʤʝʥʷʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʩʧʦʩʦʙʳ 

ʨʝʤʦʥʪʘ.  

ʂʨʦʤʝ ʪʦʛʦ, ʦʰʠʙʢʠ ʠ ʙʨʘʢ ʧʨʠ ʤʦʥʦʣʠʪʥʦʤ ʜʦʤʦʩʪʨʦʝʥʠʠ 

ʜʦʧʫʩʢʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʬʠʨʤʘʤʠ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʦʠʟʚʦʜʷʱʠʤʠ 

ʨʘʙʦʪʳ, ʥʦ, ʯʪʦ ʛʦʨʘʟʜʦ ʭʫʞʝ, ʠʪʦʛʦʚʳʡ ʙʨʘʢ ʟʘʢʣʘʜʳʚʘʝʪʩʷ ʥʘ ʩʘʤʦʡ 

ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ - ʚ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʷʭ; ʥʘ ʩʪʘʜʠʠ 

ʢʦʤʧʣʝʢʪʘʮʠʠ ʦʙʲʝʢʪʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ - ʚ ʚʠʜʝ ʧʦʩʪʘʚʢʠ ʥʝʢʘʯʝʩʪʚʝʥʥʳʭ, 

ʥʝʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʥʝʦʙʦʩʥʦʚʘʥʥʦʡ ʟʘʤʝʥʳ ʵʪʠʭ 

ʤʘʪʝʨʠʘʣʦʚ; ʥʘ ʩʪʘʜʠʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ - ʚ ʚʠʜʝ ʢʨʘʡʥʝ 

ʣʝʛʢʦʤʳʩʣʝʥʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʛʝʥʧʦʜʨʷʜʯʠʢʘ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʥʘʜʟʦʨʥʳʭ 

ʦʨʛʘʥʦʚ ʢ ʪʦʯʥʦʤʫ ʩʦʙʣʶʜʝʥʠʶ ʪʝʭʥʦʣʦʛʠʠ ʧʦʜʨʷʜʯʠʢʦʤ. 

ʅʘʨʫʰʝʥʠʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʫʩʣʦʚʠʡ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ 

ʜʝʬʝʢʪʦʚ ʧʨʠ ʤʦʥʦʣʠʪʥʦʤ ʜʦʤʦʩʪʨʦʝʥʠʠ ʠ ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʧʨʠ 

ʚʩʝʭ ʩʚʦʠʭ ʜʦʩʪʦʠʥʩʪʚʘʭ ʪʝʭʥʦʣʦʛʠʷ ʤʦʥʦʣʠʪʥʦʛʦ ʜʦʤʦʩʪʨʦʝʥʠʷ ʥʝ 

ʣʠʰʝʥʘ ʠ ʥʝʢʦʪʦʨʳʭ ʥʝʜʦʩʪʘʪʢʦʚ. 
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ʦʛʨʦʤʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʥʦ ʵʪʦ ʞʝ ʠ ʟʘʪʨʫʜʥʷʝʪ ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʜʣʷ 

ʢʦʥʢʨʝʪʥʦʛʦ ʧʦʤʝʱʝʥʠʷ ʤʘʪʝʨʠʘʣʘ. ʏʪʦʙʳ ʩʜʝʣʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʡ ʚʳʙʦʨ, 

ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʚʩʝ ʩʚʦʡʩʪʚʘ ʧʨʝʜʣʘʛʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʵʩʪʝʪʠʯʝʩʢʠʝ, 

ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ).  

ʂ ʧʦʣʘʤ ʧʨʝʜʲʷʚʣʷʶʪ ʨʷʜ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ, 

ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦ-ʵʩʪʝʪʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʟʥʘʯʝʥʠʷ ʠ ʭʘʨʘʢʪʝʨʘ ʧʦʤʝʱʝʥʠʷ. ʇʦʣʳ ʣʶʙʳʭ 

ʧʦʤʝʱʝʥʠʡ ʜʦʣʞʥʳ ʭʦʨʦʰʦ ʩʦʧʨʦʪʠʚʣʷʪʴʩʷ ʤʝʭʘʥʠʯʝʩʢʠʡ ʚʦʟʜʝʡʩʪʚʠʷʤ- 

ʠʩʪʠʨʘʥʠʶ, ʫʜʘʨʫ, ʧʨʦʜʘʚʣʠʚʘʥʠʶ, ʦʙʣʘʜʘʪʴ ʜʦʩʪʘʪʦʯʥʦʡ ʞʝʩʪʢʦʩʪʴʶ, 

ʙʳʪʴ ʛʣʘʜʢʠʤ, ʥʦ ʥʝ ʩʢʦʣʴʟʷʱʠʤ, ʙʝʩʰʫʤʥʳʤ ʧʨʠ ʭʦʜʴʙʝ, ʤʘʣʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʰʚʦʚ ʠ ʣʝʛʢʦ ʦʯʠʱʘʪʴʩʷ ʠ ʜʨ. 

ʇʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʤʫ ʠʩʧʦʣʥʝʥʠʶ ʧʦʣʳ ʤʦʛʫʪ ʙʳʪʴ ï ʙʝʩʧʫʩʪʦʪʥʳʝ, ʩ 

ʚʦʟʜʫʰʥʦʡ ʧʨʦʩʣʦʡʢʦʡ, ʩ ʧʦʜʧʦʣʴʝʤ. ʇʨʠ ʫʩʪʨʦʡʩʪʚʝ ʧʦʣʦʚ ʨʘʟʣʠʯʘʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ  ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ: 

- ʦʩʥʦʚʘʥʠʝ - ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʝʨʝʜʘʯʠ ʥʘʛʨʫʟʦʢ ʥʘ ʛʨʫʥʪ; 

- ʧʦʜʩʪʠʣʘʶʱʠʡ ʩʣʦʡ - ʵʣʝʤʝʥʪ, ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʷʶʱʠʡ 

ʥʘʛʨʫʟʢʫ ʥʘ ʦʩʥʦʚʘʥʠʝ; 

- ʪʝʧʣʦʠʟʦʣʷʮʠʷ - ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʧʦʣʘ; 

- ʛʠʜʨʦʠʟʦʣʷʮʠʷ - ʩʣʦʡ ʧʨʝʧʷʪʩʪʚʫʶʱʠʡ ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʞʠʜʢʦʩʪʠ 

ʯʝʨʝʟ ʧʦʣ; 

- ʧʨʦʩʣʦʡʢʘ - ʚʝʨʭʥʠʡ ʵʣʝʤʝʥʪ ʧʦʣʘ, ʦʪʚʝʯʘʶʱʠʡ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʟʥʘʯʝʥʠʷ 

ʧʦʤʝʱʝʥʠʷ. 

ʋʩʪʨʦʡʩʪʚʦ ʧʦʣʦʚ ʚʭʦʜʠʪ ʚ ʢʦʤʧʣʝʢʩ ʦʪʜʝʣʦʯʥʳʭ ʨʘʙʦʪ ʧʦ ʟʜʘʥʠʶ. 

ʇʦʣʳ ʞʠʣʳʭ, ʦʙʱʝʩʪʚʝʥʥʳʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ ʮʝʤʝʥʪʥʫʶ ʩʪʷʞʢʫ, ʩʫʭʫʶ ʩʪʷʞʢʫ ʠʣʠ ʥʘ ʥʘʣʠʚʥʳʝ 

ʧʦʣʳ, ʦʙʱʝʩʪʨʦʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʜʦ ʥʘʯʘʣʘ 

ʫʩʪʘʥʦʚʢʠ ʧʦʣʦʚ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʘʥʠʪʘʨʥʦ- ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ. 

ʂ ʧʦʣʘʤ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʜʘʥʠʡ  ʧʨʝʜʲʷʚʣʷʶʪ ʧʦʚʳʰʝʥʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʠ ʤʝʭʘʥʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ (ʠʩʪʠʨʘʥʠʶ, 

ʫʜʘʨʫ, ʠ ʜʨ.), ʘ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʧʨʦʠʟʚʦʜʩʪʚ - ʧʦ ʭʠʤʠʯʝʩʢʦʡ ʩʪʦʡʢʦʩʪʠ, 

ʪʝʧʣʦʩʪʦʡʢʦʩʪʠ, ʠ ʜʨ. 

ʇʦʜʛʦʪʦʚʢʘ ʦʩʥʦʚʘʥʠʷ. ʇʨʠ ʫʩʪʨʦʡʩʪʝ ʧʦʣʦʚ ʧʦ ʛʨʫʥʪʫ ʫʜʘʣʷʶʪ 

ʨʘʩʪʠʪʝʣʴʥʳʡ ʩʣʦʡ, ʧʫʯʠʥʠʩʪʳʝ ʠ ʤʝʨʟʣʳʝ ʛʨʫʥʪʳ, ʧʨʠʤʝʩʠ ʩʥʝʛʘ, ʣʴʜʘ ʠ 

ʤʫʩʦʨʘ ʠ ʟʘʤʝʥʷʝʪ ʠʭ ʧʝʩʯʘʥʳʤʠ ʧʦʜʩʳʧʢʘʤʠ. ʆʩʥʦʚʘʥʠʝ ʥʘ ʩʞʠʤʘʝʤʳʭ 

ʛʨʫʥʪʘʭ ʫʧʣʦʪʥʷʶʪ ʩʣʦʝʤ ʱʝʙʥʷ ʠʣʠ ʛʨʘʚʠʷ ʢʨʫʧʥʦʩʪʴʶ 40-60 ʤʤ, 

ʚʪʘʧʣʠʚʘʝʤʦʛʦ ʚ ʛʨʫʥʪ ʢʘʪʢʘʤʠ, ʧʨʠ ʵʪʦʤ ʛʨʫʥʪ ʧʦʣʠʚʘʶʪ ʚʦʜʦʡ. 

ʇʨʠ ʫʩʪʨʦʡʩʪʚʝ ʧʦʣʦʚ ʧʦ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʦʩʥʦʚʘʥʠʶ ʝʛʦ ʥʝʦʙʭʦʜʠʤʦ 

ʚʨrʦʚʥʷʪʴ ʠ ʦʯʠʩʪʠʪʴ ʦʪ ʤʫʩʦʨʘ ʠ ʧʳʣʠ. 

ɹʝʪʦʥʥʳʡ ʧʦʜʩʪʠʣʘʶʱʠʡ ʩʣʦʡ ʚʳʧʦʣʥʷʶʪ ʠʟ ʞʝʩʪʢʦʡ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ 

ʩ ʦʩʘʜʢʦʡ ʢʦʥʫʩʘ 0-20 ʤʤ, ʤʘʨʢʘ ʙʝʪʦʥʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʦʝʢʪʦʤ. 

ɹʝʪʦʥʥʘʷ ʩʤʝʩʴ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʙʝʪʦʥʦ-ʫʢʣʘʜʦʯʥʳʤʠ ʤʘʰʠʥʘʤʠ. ʉʪʷʞʢʘ ï 

ʩʣʦʡ ʪʦʣʱʠʥʦʡ 15-40 ʤʤ ʠʟ ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ʙʝʪʦʥʘ, ʨʘʩʪʚʦʨʘ ʤʘʨʢʠ 150. 

ʇʨʠ ʫʩʪʨʦʡʩʪʚʝ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʠʣʠ ʟʚʫʢʦʠʟʦʣʷʮʠʦʥʳʭ ʩʣʦʝʚ ʠʟ 
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ʧʦʨʠʩʪʳʭ ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʞʝʩʪʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʩʪʷʞʢʘ ʦʙʨʘʟʫʝʪ ʞʝʩʪʢʫʶ 

ʢʦʨʢʫ, ʷʚʣʷʶʱʫʶ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʧʦʢʨʳʪʠʷ ʧʦʣʘ.  

ʉʪʷʞʢʠ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʚʳʨʘʚʥʠʚʘʥʠʷ ʠʣʠ ʧʨʠʜʘʥʠʷ ʞʝʩʪʢʦʩʪʠ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʦʨʤʠʨʫʝʤʦʛʦ ʪʝʧʣʦʫʩʚʦʝʥʠʷ ʧʦʣʘ, ʩʦʟʜʘʥʠʷ 

ʫʢʣʦʥʘ ʚ ʧʦʣʘʭ ʥʘ ʧʝʨʝʢʨʳʪʠʷʭ, ʘ ʪʘʢʞʝ ʜʣʷ ʫʢʨʳʪʠʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ. 

ʇʦ ʚʠʜʫ ʩʪʷʞʢʠ ʧʦʜʨʘʟʜʝʣʷʶʪ: 

ʉʧʣʦʰʥʳʝ ʩʪʷʞʢʠ ʯʘʱʝ ʚʩʝʛʦ ʫʩʪʨʘʠʚʘʶʪʩʷ ʠʟ ʮʝʤʝʥʪʥʦ-ʧʝʩʯʘʥʦʛʦ 

ʨʘʩʪʚʦʨʘ. ɼʣʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʦʣʦʚ ʧʨʠʤʝʥʷʶʪ ʪʘʢʞʝ ʤʘʛʥʝʟʠʘʣʴʥʳʝ ʠʣʠ 

ʢʩʠʣʦʣʠʪʦʚʳʝ ʩʪʷʞʢʠ.  

ʇʦ ʩʚʦʝʤʫ ʫʩʪʨʦʡʩʪʚʫ ʩʧʣʦʰʥʳʝ ʩʪʷʞʢʠ ʜʝʣʷʪ ʥʘ ʩʚʷʟʘʥʥʳʝ 

(ʩʢʨʝʧʣʝʥʥʳʝ) ʩ ʦʩʥʦʚʘʥʠʝʤ, ʩʪʷʞʢʠ ʥʘ ʨʘʟʜʝʣʠʪʝʣʴʥʦʤ ʩʣʦʝ ʠ ʩʪʷʞʢʠ ʥʘ 

ʩʣʦʝ ʠʟʦʣʠʨʫʶʱʝʤ.  

ʉʚʷʟʘʥʥʳʝ (ʩʢʨʝʧʣʝʥʥʳʝ) ʩʪʷʞʢʠ - ʵʪʦ ʩʪʷʞʢʠ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ, 

ʩʮʝʧʣʝʥʳ ʩ ʦʩʥʦʚʘʥʠʝʤ. ʉʚʷʟʘʥʥʳʝ ʩʪʷʞʢʠ ʩʧʦʩʦʙʥʳ ʚʳʜʝʨʞʠʚʘʪʴ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʥʘʛʨʫʟʢʠ.  

ʇʣʘʚʘʶʱʠʝ ʩʪʷʞʢʠ ʥʘ ʠʟʦʣʠʨʫʶʱʝʤ ʩʣʦʝ  ʥʝ ʩʚʷʟʘʥʳ ʩ ʦʩʥʦʚʦʡ, ʘ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʪʘʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʥʘʛʨʫʞʘʝʤʳʡ ʵʣʝʤʝʥʪ.  

ʆʜʥʦʩʣʦʡʥʘʷ ʩʪʷʞʢʘ - ʵʪʦ ʩʪʷʞʢʘ, ʫʢʣʘʜʳʚʘʝʤʘʷ ʚ ʩʣʦʡ ʪʨʝʙʫʝʤʦʡ 

ʪʦʣʱʠʥʳ ʟʘ ʦʜʥʫ ʦʧʝʨʘʮʠʶ.  

ʄʥʦʛʦʩʣʦʡʥʘʷ ʩʪʷʞʢʘ - ʵʪʦ ʩʪʷʞʢʘ, ʩʦʩʪʦʷʱʘʷ ʙʦʣʝʝ ʯʝʤ ʠʟ ʦʜʥʦʛʦ 

ʩʣʦʷ (ʠʟ ʜʚʫʭ ʠʣʠ ʙʦʣʝʝ ʩʣʦʝʚ), ʧʨʠʯʝʤ ʢʘʞʜʳʡ ʩʣʦʡ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʝʥ 

ʙʳʪʴ ʩʮʝʧʣʝʥ ʩ ʩʦʩʝʜʥʠʤʠ.  

ʇʨʦʤʳʰʣʝʥʥʳʡ ʧʦʣ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʭʦʨʦʰʝʡ 

ʭʠʤʠʯʝʩʢʦʡ ʩʪʦʡʢʦʩʪʴʶ, ʧʨʝʢʨʘʩʥʳʤʠ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʢʘʯʝʩʪʚʘʤʠ, 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʯʠʩʪʦʪʦʡ, ʣʝʛʢʦʩʪʴ ʚ ʫʙʦʨʢʝ ʠ ʦʙʩʣʫʞʠʚʘʥʠʠ.  

ʕʬʬʝʢʪʠʚʥʦʝ ʟʚʫʢʦʧʦʛʣʦʱʝʥʠʝ, ʦʪʩʫʪʩʪʚʠʝ ʪʨʝʱʠʥ, ʩʪʳʢʦʚ ʠ ʰʚʦʚ. 

ʇʨʦʤʳʰʣʝʥʥʳʝ ʧʦʣʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʘʤʳʤ ʚʳʩʦʢʠʤ ʩʘʥʠʪʘʨʥʦï

ʛʠʛʠʝʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʩʦʚʨʝʤʝʥʥʦʤʫ 

ʧʨʦʠʟʚʦʜʩʪʚʫ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʚʘʨʠʘʥʪʦʚ ʧʦʣʦʚ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʜʘʥʠʡ: 

ʅʘʣʠʚʥʳʝ ʧʦʣʳ - ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʧʝʮʠʘʣʴʥʳʡ ʨʘʩʪʚʦʨ, ʢʦʪʦʨʳʡ 

ʧʨʠ ʚʳʣʠʚʘʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʙʨʘʟʫʝʪ ʠʜʝʘʣʴʥʦ ʛʣʘʜʢʫʶ 

ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʦʪʣʠʯʘʶʱʫʶʩʷ ʦʩʦʙʦʡ ʧʨʦʯʥʦʩʪʴ ʠ 

ʜʦʣʛʦʚʝʯʥʦʩʪʴʶ. ʊʘʢʠʝ ʧʦʣʳ ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, 

ʪʘʢʠʭ, ʥʘʧʨʠʤʝʨ, ʢʘʢ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʭʠʤʨʝʘʢʪʠʚʦʚ, ʢ 

ʩʪʠʨʘʥʠʶ (ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ). 

ʇʦʣʠʫʨʝʪʘʥʦʚʳʝ ʥʘʣʠʚʥʳʝ ʧʦʣʳ ʩʯʠʪʘʶʪʩʷ ʦʯʝʥʴ ʧʨʦʯʥʳʤʠ ʠ 

ʵʣʘʩʪʠʯʥʳʤʠ, ʧʨʝʢʨʘʩʥʦ ʧʨʦʪʠʚʦʩʪʦʷʪ ʭʠʤʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ. ʅʦ 

ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʜʦ ʧʦʣʥʦʛʦ ʟʘʩʪʳʚʘʥʠʷ ʵʪʠ ʥʘʣʠʚʥʳʝ ʧʦʣʳ ʧʣʦʭʦ 

ʧʝʨʝʥʦʩʷʪ ʚʣʘʛʫ ʠ ʤʦʛʫ ʧʦʢʨʳʪʴʩʷ ʧʫʟʳʨʴʢʘʤʠ. 

ʎʝʤʝʥʪʥʳʝ ʥʘʣʠʚʥʳʝ ʧʦʣʳ  ʫʣʫʯʰʘʶʪ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʣʶʙʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ. ɺ ʩʦʩʪʘʚ ʮʝʤʝʥʪʥʳʭ ʥʘʣʠʚʥʳʭ ʧʦʣʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʭʦʜʷʪ 

ʮʝʤʝʥʪ, ʧʝʩʦʢ ʠ ʩʧʝʮʠʘʣʴʥʦ ʧʦʜʦʙʨʘʥʥʳʡ ʨʷʜ ʩʦʚʝʨʰʝʥʥʦ ʙʝʟʦʧʘʩʥʳʭ 
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ʜʦʙʘʚʦʢ, ʧʨʠʜʘʶʱʠʭ ʦʙʳʯʥʦʤʫ ʮʝʤʝʥʪʥʦ-ʧʝʩʯʘʥʦʤʫ ʨʘʩʪʚʦʨʫ ʫʥʠʢʘʣʴʥʳʝ 

ʩʚʦʡʩʪʚʘ. 

ʕʧʦʢʩʠʜʥʳʝ ʥʘʣʠʚʥʳʝ ʧʦʣʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʚʦʝʦʙʨʘʟʥʳʡ 

ʟʘʱʠʪʥʳʡ ʱʠʪ ʪʦʣʱʠʥʦʡ ʦʪ 0,5 ʜʦ 5 ʤʤ, ʦʩʦʙʝʥʥʦ ʵʬʬʝʢʪʠʚʥʳʡ ʜʣʷ 

ʙʝʪʦʥʥʳʭ, ʢʘʤʝʥʥʳʭ, ʧʣʠʪʦʯʥʳʭ, ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʠ ʜʘʞʝ ʜʝʨʝʚʷʥʥʳʭ 

ʦʩʥʦʚʘʥʠʡ. 

ɹʝʪʦʥʥʳʝ ʧʦʣʳ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʷʭ ʚʳʛʣʷʜʷʪ ʢʘʢ 

ʠʜʝʘʣʴʥʳʝ ʩʪʷʞʢʠ, ʠʤʝʶʱʫʶ ʠʜʝʘʣʴʥʦ ʨʦʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ. ɹʝʪʦʥ 

ʩʧʦʩʦʙʝʥ ʚʳʜʝʨʞʘʪʴ ʜʘʚʣʝʥʠʝ ʜʦ 1000 ʢʛʩ/ʢʚ.ʩʤ. ʀʤʝʝʪ ʥʝʜʦʩʪʘʪʢʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʫʶ ʧʨʦʯʥʦʩʪʴ ʥʘ ʨʘʟʨʳʚ ʠ ʠʟʛʠʙ.  

ɼʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʟʘʱʠʪʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʙʝʪʦʥʘ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʥʘʥʦʩʷʪ ʩʧʝʮʠʘʣʴʥʳʝ ʧʦʣʠʤʝʨʮʝʤʝʥʪʥʳʝ ʠʣʠ ʯʠʩʪʦ ʧʦʣʠʤʝʨʥʳʝ ʧʦʢʨʳʪʠʷ.  

ɹʝʪʦʥʥʳʝ ʧʦʣʳ ʩ ʫʧʨʦʯʥʝʥʠʝʤ ʠ ʦʙʝʩʧʳʣʠʚʘʥʠʝʤ (ʭʠʤʠʯʝʩʢʦʝ 

ʫʧʨʦʯʥʝʥʠʝ) - ʜʘʶʪ ʨʦʚʥʳʡ ʙʣʝʩʪʷʱʠʡ ʙʝʪʦʥʥʳʡ ʧʦʣ ʜʣʷ ʩʢʣʘʜʦʚ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚ. ʊʝʭʥʦʣʦʛʠʯʥʳʡ ʠ ʥʝʜʦʨʦʛʦʡ ʪʠʧ ʙʝʪʦʥʥʦʛʦ ʧʦʣʘ. 

ɼʦʩʪʦʠʥʩʪʚʘ ʪʘʢʦʛʦ ʚʠʜʘ ʧʦʣʘ - ʙʝʩʧʳʣʴʥʦʩʪʴ, ʭʦʨʦʰʘʷ ʩʪʦʡʢʦʩʪʴ ʢ 

ʠʟʥʦʩʫ, ʫʜʘʨʦʧʨʦʯʥʦʩʪʴ, ʩʦʢʨʘʱʝʥʠʝ ʩʨʦʢʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ,  ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʩʥʠʞʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ  

ɹʝʪʦʥʥʳʝ ʧʦʣʳ ʩ ʫʧʨʦʯʥʝʥʥʳʤ ʚʝʨʭʥʠʤ ʩʣʦʝʤ ʠʟ ʫʧʨʦʯʥʷʶʱʝʡ ʩʤʝʩʠ 

(ʪʦʧʧʠʥʛ) ï ʵʪʦ ʨʦʚʥʳʡ ʛʣʘʜʢʠʡ ʙʝʪʦʥʥʳʡ ʧʦʣ ʩ ʥʘʨʝʟʘʥʥʳʤʠ ʠ 

ʟʘʛʝʨʤʝʪʠʟʠʨʦʚʘʥʥʳʤʠ ʰʚʘʤʠ. ʅʘʠʙʦʣʝʝ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʪʠʧ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʦʣʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʦʥʦʣʠʪʥʫʶ ʞʝʣʝʟʦʙʝʪʦʥʥʫʶ 

ʧʣʠʪʫ, ʚʝʨʭʥʠʡ ʩʣʦʡ ʢʦʪʦʨʦʡ ʙʨʦʥʠʨʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʦʡ ʩʫʭʦʡ ʩʤʝʩʴʶ 

çʪʦʧʧʠʥʛʦʤè. ɼʦʩʪʦʠʥʩʪʚʘ ʪʝʭʥʦʣʦʛʠʠ ï ʵʪʦ ʙʝʩʧʳʣʴʥʦʩʪʴ, ʚʳʩʦʢʘʷ 

ʩʪʦʡʢʦʩʪʴ ʢ ʠʟʥʦʩʫ, ʫʜʘʨʦʧʨʦʯʥʦʩʪʴ, ʜʝʢʦʨʘʪʠʚʥʦʩʪʴ, ʩʦʢʨʘʱʝʥʠʝ ʩʨʦʢʦʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʩʥʠʞʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʨʫʛʠʤʠ ʧʦʢʨʳʪʠʷʤʠ. 

ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʣʠʜʝʨʦʤ ʧʦ 

ʢʘʯʝʩʪʚʫ ʷʚʣʷʝʪʩʷ ʥʘʣʠʚʥʦʡ ʧʦʣ, ʟʘ ʩʯʝʪ ʩʚʦʠʭ ʬʠʟʠʯʝʩʢʠʭ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ. ɹʝʪʦʥʥʳʝ ʧʦʣʳ ʚʳʠʛʨʳʚʘʶʪ ʣʠʜʝʨʩʪʚʦ ʧʦ ʢʨʠʪʝʨʠʷʤ ʩʢʦʨʦʩʪʠ 

ʫʩʪʘʥʦʚʢʠ ʠ ʩʪʦʠʤʦʩʪʠ. ʅʝ ʧʦʩʣʝʜʥʶʶ ʨʦʣʴ ʠʛʨʘʶʪ ʵʩʪʝʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, 

ʥʦ ʟʜʝʩʴ ʢʘʞʜʳʡ ʚʳʙʠʨʘʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 

1. ʋʩʪʨʦʡʩʪʚʦ ʠ ʨʝʤʦʥʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʦʣʦʚ ʠ ʩʧʦʨʪʠʚʥʳʭ ʧʦʢʨʳʪʠʡ 
[ʵʣ.ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: www.teplohim.ru ï (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

30.04.2017) 

2. ʉʪʨʦʠʪʝʣʴʥʘʷ ʢʦʤʧʘʥʠʷ ʉʊʕʇ ʀʥʞʉʪʨʦʡ [ʵʣ.ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: www.napol.ru ï (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 30.04.2017) 

3.  ɾʫʨʥʘʣ ʦ ʥʘʧʦʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ [ʵʣ.ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://incorros.ru/ ï (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 30.04.2017) 
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ʆɹɽʉʇɽʏɽʅʀɽ ʊʈɽɹʆɺɸʅʀʁ ɼʆʉʊʋʇʅʆʉʊʀ ɾʀʃʓʍ 

ɿɼɸʅʀʁ ɼʃʗ ʄɸʃʆʄʆɹʀʃʔʅʓʍ ɻʈʋʇʇ ʅɸʉɽʃɽʅʀʗ 

ʋʬʠʣʴʢʠʥʘ ɽ.ʆ., ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ,  ʩʪʫʜʝʥʪ ʢʘʬʝʜʨʳ 

çʊʝʭʥʦʣʦʛʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘè 

ɼʫʙʠʥʠʥʘ ɺ.ɻ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚ. ʢʘʬʝʜʨʦʡ ʊʆʉʇ 

ɾʠʣʠʱʥʘʷ ʧʨʦʙʣʝʤʘ ʙʳʣʘ ʠ ʦʩʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʦʙʣʝʤ 

ʜʣʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʯʘʩʪʥʦʩʪʠ. 

ɽʜʠʥʩʪʚʝʥʥʦ ʧʨʘʚʠʣʴʥʳʡ ʧʫʪʴ ʧʨʝʦʜʦʣʝʥʠʷ ʥʘʩʪʦʷʱʝʡ ʧʨʦʙʣʝʤʳ ï 

ʠʥʪʝʥʩʠʚʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʞʠʣʳʭ ʜʦʤʦʚ. ɾʠʣʦʡ ʜʦʤ ʜʦʣʞʝʥ ʦʪʚʝʯʘʪʴ 

ʤʥʦʛʠʤ ʪʨʝʙʦʚʘʥʠʷʤ: ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ, ʵʢʦʥʦʤʠʯʝʩʢʠʤ, 

ʭʫʜʦʞʝʩʪʚʝʥʥʳʤ ʠ ʪ.ʜ. ʊʘʢ ʞʝ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʚʳʙʦʨʝ ʪʠʧʘ ʞʠʣʦʛʦ ʜʦʤʘ 

ʠʛʨʘʝʪ ʩʦʩʪʘʚ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʘ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʨʦʩʪʘ ʛʦʨʦʜʦʚ ʩʪʘʚʠʪ ʧʝʨʝʜ ʘʨʭʠʪʝʢʪʦʨʘʤʠ 

ʚʘʞʥʝʡʰʫʶ ʟʘʜʘʯʫ ʩʦʟʜʘʥʠʷ ʚ ʛʦʨʦʜʘʭ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ. ʉʨʝʜʘ ʙʦʣʴʰʦʛʦ ʛʦʨʦʜʘ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ. ʇʨʝʦʙʣʘʜʘʥʠʝ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʞʝʣʝʟʦʙʝʪʦʥ, ʤʝʪʘʣʣ), ʘʢʢʫʤʫʣʠʨʫʶʱʠʭ ʪʝʧʣʦ 

ʦʙʲʷʩʥʷʶʪ ʥʝʢʦʪʦʨʳʝ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʤʠʢʨʦʢʣʠʤʘʪʘ ʛʦʨʦʜʘ ï 

ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʣʝʪʦʤ, ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʪʫʤʘʥʥʳʭ ʜʥʝʡ, 

ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ. ɿʘʜʘʯʘ ʧʨʦʝʢʪʠʨʦʚʱʠʢʘ ʩʦʭʨʘʥʠʪʴ 

ʦʟʝʣʝʥʝʥʠʝ ʠ ʭʘʨʘʢʪʝʨ ʨʝʣʴʝʬʘ, ʩʜʝʣʘʪʴ ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʪʠʧʘ ʜʦʤʘ, ʝʛʦ 

ʬʦʨʤʳ ʠ ʚʳʩʦʪʳ. ʆʭʨʘʥʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʜʘʥʥʦʛʦ ʤʝʩʪʘ, ʩʦʟʜʘʥʠʝ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʠ ʩʦʭʨʘʥʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ 

ʧʨʦʞʠʚʘʥʠʷ ʯʝʣʦʚʝʢʘ ʠʤʝʝʪ ʚʳʩʦʢʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʨʝʰʝʥʠʠ ʤʥʦʛʦʵʪʘʞʥʳʭ 

ʞʠʣʳʭ ʜʦʤʦʚ ʠ ʧʣʘʥʠʨʦʚʢʠ ʤʥʦʛʦʵʪʘʞʥʦʡ ʟʘʩʪʨʦʡʢʠ.  

ɼʠʧʣʦʤʥʳʡ ʧʨʦʝʢʪ ʥʘ ʪʝʤʫ: çɾʠʣʦʡ 15-ʪʠ ʵʪʘʞʥʳʡ ʜʦʤ ʚ ʛ.ʅʠʞʥʠʡ 

ʊʘʛʠʣè ʨʘʩʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʟʜʘʥʠʡ, ʤʘʢʩʠʤʘʣʴʥʦ 

ʨʘʮʠʦʥʘʣʴʥʦ ʚʧʠʩʘʥʥʳʭ ʚ ʛʦʨʦʜʩʢʠʝ  ʫʩʣʦʚʠʷ. ʊʘʢʠʝ ʜʦʤʘ ʧʦʟʚʦʣʷʶʪ 

ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʨʨʠʪʦʨʠʶ, ʩʦʢʨʘʱʘʶʪ ʧʨʦʪʷʞʝʥʥʦʩʪʴ 

ʠʥʞʝʥʝʨʥʳʭ ʩʝʪʝʡ, ʫʣʠʮ, ʩʦʦʨʫʞʝʥʠʡ ʛʦʨʦʜʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʞʠʣʦʛʦ ʬʦʥʜʘ (ʢʦʣʠʯʝʩʪʚʦ ʞʠʣʦʡ 

ʧʣʦʱʘʜʠ (ʤĮ), ʧʨʠʭʦʜʷʱʝʡʩʷ ʥʘ 1 ʛʘ ʟʘʩʪʨʘʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ) ʧʨʠ 

ʤʥʦʛʦʵʪʘʞʥʦʡ ʟʘʩʪʨʦʡʢʝ ʜʘʝʪ ʦʱʫʪʠʤʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ. ʇʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʵʪʦʛʦ ʧʨʦʝʢʪʘ ʥʝʦʙʭʦʜʠʤʦ ʫʟʥʘʪʴ ʦ ʪʨʝʙʦʚʘʥʠʷʭ ʢ 

ʜʦʩʪʫʧʥʦʩʪʠ ʟʜʘʥʠʡ ʜʣʷ ʤʘʣʦʤʦʙʠʣʴʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ. 

ɺʩʝʭ ʣʶʜʝʡ, ʠʤʝʶʱʠʭ ʧʨʦʙʣʝʤʳ ʩ ʧʝʨʝʜʚʠʞʝʥʠʝʤ, ʦʙʲʝʜʠʥʷʶʪ 

ʦʜʥʠʤ ʪʝʨʤʠʥʦʤ - ʤʘʣʦʤʦʙʠʣʴʥʳʝ ʛʨʫʧʧʳ ʥʘʩʝʣʝʥʠʷ (ʄɻʅ). ʕʪʦ ʣʶʜʠ, 

ʠʩʧʳʪʳʚʘʶʱʠʝ ʟʘʪʨʫʜʥʝʥʠʷ ʧʨʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤ ʧʝʨʝʜʚʠʞʝʥʠʠ, 

ʧʦʣʫʯʝʥʠʠ ʫʩʣʫʛʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʣʠ ʧʨʠ ʦʨʠʝʥʪʠʨʦʚʘʥʠʠ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. ʇʦʥʷʪʠʝ ʄɻʅ ʦʯʝʥʴ ʯʘʩʪʦ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʪʦʣʴʢʦ ʩ 

ʠʥʚʘʣʠʜʘʤʠ, ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩ ʣʶʜʴʤʠ, ʩʪʨʘʜʘʶʱʠʤʠ ʥʘʨʫʰʝʥʠʷʤʠ 

ʜʚʠʛʘʪʝʣʴʥʳʭ ʬʫʥʢʮʠʡ. ʆʜʥʘʢʦ ʵʪʦ ʧʦʥʷʪʠʝ ʪʘʢʞʝ ʦʪʥʦʩʠʪʩʷ ʢ ʧʦʞʠʣʳʤ 

ʛʨʘʞʜʘʥʘʤ, ʙʝʨʝʤʝʥʥʳʤ ʞʝʥʱʠʥʘʤ, ʣʠʮʘʤ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʧʦʩʣʝ ʪʨʘʚʤʳ ʠ ʪ. ʜ. 
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ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʨʫʧʧʳ ʤʦʙʠʣʴʥʦʩʪʠ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʤ, 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʠ ʠʥʞʝʥʝʨʥʳʤ ʨʝʰʝʥʠʷʤ ʟʜʘʥʠʡ. ʇʨʦʝʢʪʥʳʝ ʨʝʰʝʥʠʷ 

ʦʙʲʝʢʪʦʚ, ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʠʥʚʘʣʠʜʦʚ, ʥʝ ʜʦʣʞʥʳ ʦʛʨʘʥʠʯʠʚʘʪʴ ʫʩʣʦʚʠʷ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʜʨʫʛʠʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʡ. 
ɺ ʟʜʘʥʠʠ ʜʦʣʞʝʥ ʙʳʪʴ ʢʘʢ ʤʠʥʠʤʫʤ ʦʜʠʥ ʚʭʦʜ ʜʦʩʪʫʧʥʳʡ ʜʣʷ 

ʤʘʣʦʤʦʙʠʣʴʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ, ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ ʠ ʠʟ ʢʘʞʜʦʛʦ 

ʜʦʩʪʫʧʥʦʛʦ ʜʣʷ ʄɻʅ ʧʦʜʟʝʤʥʦʛʦ ʠʣʠ ʥʘʜʟʝʤʥʦʛʦ ʧʝʨʝʭʦʜʘ, ʩʦʝʜʠʥʝʥʥʦʛʦ 

ʩ ʵʪʠʤ ʟʜʘʥʠʝʤ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʙʳʪʴ ʦʙʦʟʥʘʯʝʥ ʟʥʘʢʦʤ ʜʦʩʪʫʧʥʦʩʪʠ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʜʚʝʨʠ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʜʝʣʠʪʴ ʮʚʝʪʦʤ, ʘʥʘʣʦʛʠʯʥʦ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʚʭʦʜʫ ʚ ʟʜʘʥʠʝ. ʊʘʢ ʞʝ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʩʪʨʦʡʩʪʚʦ ʜʨʝʥʘʞʘ ʜʣʷ ʦʪʚʦʜʘ ʪʘʣʳʭ ʚʦʜ ʠʟ ʪʘʤʙʫʨʘ ʚ 

ʟʠʤʥʠʡ ʧʝʨʠʦʜ. ʇʦʚʝʨʭʥʦʩʪʠ ʧʦʢʨʳʪʠʡ ʚʭʦʜʥʳʭ ʧʣʦʱʘʜʦʢ ʠ ʪʘʤʙʫʨʦʚ 

ʜʦʣʞʥʳ ʙʳʪʴ ʪʚʝʨʜʳʤʠ, ʥʝ ʜʦʧʫʩʢʘʪʴ ʩʢʦʣʴʞʝʥʠʷ ʧʨʠ ʥʘʤʦʢʘʥʠʠ ʠ ʠʤʝʪʴ 

ʧʦʧʝʨʝʯʥʳʡ ʫʢʣʦʥ ʚ ʧʨʝʜʝʣʘʭ 1-2%. 

ʇʘʥʜʫʩ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʫʢʣʦʥʦʤ 1:20. ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʤʘʨʰʘ 

ʧʘʥʜʫʩʘ ʩʦʩʪʘʚʣʷʝʪ 9 ʤ. ʇʨʠ ʫʩʪʨʦʡʩʪʚʝ ʧʘʥʜʫʩʘ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʧʨʦʤʝʞʫʪʦʯʥʫʶ ʧʣʦʱʘʜʢʫ ʨʘʟʤʝʨʘʤʠ 1,5ʭ1,5ʤ. ʐʠʨʠʥʘ 

ʧʘʥʜʫʩʘ ʩʦʩʪʘʚʣʷʝʪ 1,2 ʤ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʦʛʨʘʞʜʝʥʠʷʤʠ ʧʘʥʜʫʩʘ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʷʪʴ ʚ ʧʨʝʜʝʣʘʭ 1-0,9ʤ. ɺʳʩʦʪʫ ʦʛʨʘʞʜʝʥʠʷ ʧʨʠʥʠʤʘʶʪ 

ʨʘʚʥʦʡ 0,9 ʤ. ʊʘʢ ʞʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʨʫʯʥʠ ʥʘ ʚʳʩʦʪʝ 

0,7 ʤ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʪʝʥʦʡ ʠ ʧʦʨʫʯʥʝʤ 0,045 ʤ. ʆʛʨʘʞʜʝʥʠʝ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʩ ʜʚʫʭ ʩʪʦʨʦʥ. ʊʘʢ ʞʝ ʧʦ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʘʥʜʫʩʘ 

ʫʩʪʨʘʠʚʘʶʪ ʢʦʣʝʩʦʦʪʙʦʡʥʠʢʠ ʚʳʩʦʪʦʡ ʥʝ ʤʝʥʝʝ 0,05 ʤ. ʇʦʚʝʨʭʥʦʩʪʴ ʤʘʨʰʘ 

ʧʘʥʜʫʩʘ ʦʙʣʠʮʦʚʳʚʘʶʪ ʨʝʟʠʥʦʚʳʤ ʧʨʦʪʠʚʦʩʢʦʣʴʟʷʱʠʤ ʧʦʢʨʳʪʠʝʤ ʮʚʝʪʘ, 

ʦʪʣʠʯʥʦʛʦ ʦʪ ʮʚʝʪʘ ʧʣʦʱʘʜʢʠ. ʍʦʪʷ ʙʳ ʦʜʥʫ ʠʟ ʣʝʩʪʥʠʮ ʦʙʦʨʫʜʫʶʪ ʜʣʷ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʄɻʅ. ʇʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʦʛʨʘʞʜʝʥʠʝ ʚʳʩʦʪʦʡ 0,9 ʤ. 

ʇʝʨʚʫʶ ʠ ʧʦʩʣʝʜʥʶʶ ʩʪʫʧʝʥʴ ʤʘʨʰʘ ʚʳʜʝʣʷʶʪ ʢʦʥʪʨʘʩʪʥʳʤʠ ʧʦʣʦʩʘʤʠ 

ʰʠʨʠʥʦʡ 0,15 ʤ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʢʨʘʷ ʧʨʦʩʪʫʧʠ 0,03-0,05 ʤ. 

ʅʘʨʫʞʥʳʝ ʣʝʩʪʥʠʮʳ ʠ ʧʘʥʜʫʩʳ ʜʦʣʞʥʳ ʠʤʝʪʴ ʧʦʨʫʯʥʠ. ʇʨʠ ʰʠʨʠʥʝ 

ʣʝʩʪʥʠʮ ʥʘ ʦʩʥʦʚʥʳʭ ʧʦʜʭʦʜʘʭ ʢ ʟʜʘʥʠʶ 2,5 ʤ ʠ ʙʦʣʝʝ ʩʣʝʜʫʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʨʘʟʜʝʣʠʪʝʣʴʥʳʝ ʧʦʨʫʯʥʠ. ʇʝʨʝʜ 

ʣʝʩʪʥʠʮʝʡ ʠ ʧʘʥʜʫʩʦʤ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 0,8 ʤ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʫʩʪʨʦʡʩʪʚʦ 

ʪʘʢʪʠʣʴʥʳʭ ʧʦʣʦʩ ʰʠʨʠʥʦʡ 0,5 ʤ. 

ʇʫʪʠ ʜʚʠʞʝʥʠʷ ʄɻʅ ʚʥʫʪʨʠ ʟʜʘʥʠʷ ʧʨʦʝʢʪʠʨʫʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʥʦʨʤʘʪʠʚʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʧʫʪʷʤ ʵʚʘʢʫʘʮʠʠ ʣʶʜʝʡ ʠʟ ʟʜʘʥʠʷ. 

ʐʠʨʠʥʘ ʧʫʪʠ ʜʚʠʞʝʥʠʷ (ʚ ʢʦʨʠʜʦʨʘʭ, ʧʦʤʝʱʝʥʠʷʭ, ʛʘʣʝʨʝʷʭ ʠ ʪ.ʧ.) 

ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʤʝʥʝʝ ʧʨʠ ʜʚʠʞʝʥʠʠ ʢʨʝʩʣʘ-ʢʦʣʷʩʢʠ:  ʚ ʦʜʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ - 1,5 ʤ, ʧʨʠ ʚʩʪʨʝʯʥʦʤ ʜʚʠʞʝʥʠʠ - 1,8 ʤ. 

ʐʠʨʠʥʫ ʧʨʦʭʦʜʘ ʚ ʧʦʤʝʱʝʥʠʠ ʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠ ʤʝʙʝʣʴʶ ʩʣʝʜʫʝʪ 

ʧʨʠʥʠʤʘʪʴ ʥʝ ʤʝʥʝʝ 1,2 ʤ. ʐʠʨʠʥʘ ʙʘʣʢʦʥʦʚ ʠ ʣʦʜʞʠʡ ʜʦʣʞʥʘ ʙʳʪʴ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʥʝ ʤʝʥʝʝ 1,4 ʤ. ʐʠʨʠʥʫ ʢʦʨʠʜʦʨʘ ʠʣʠ ʧʝʨʝʭʦʜʘ ʚ ʜʨʫʛʦʝ ʟʜʘʥʠʝ 

ʩʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ ʥʝ ʤʝʥʝʝ 2,0 ʤ. ɻʣʫʙʠʥʘ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ 
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ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ʢʨʝʩʣʘ-ʢʦʣʷʩʢʠ ʧʝʨʝʜ ʜʚʝʨʴʶ ʧʨʠ ʦʪʢʨʳʚʘʥʠʠ "ʦʪ ʩʝʙʷ" 

ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 1,2 ʤ, ʘ ʧʨʠ ʦʪʢʨʳʚʘʥʠʠ "ʢ ʩʝʙʝ" - ʥʝ ʤʝʥʝʝ 1,5 ʤ 

ʧʨʠ ʰʠʨʠʥʝ ʥʝ ʤʝʥʝʝ 1,5 ʤ. 

ʐʠʨʠʥʘ ʜʚʝʨʥʳʭ ʠ ʦʪʢʨʳʪʳʭ ʧʨʦʝʤʦʚ ʚ ʩʪʝʥʝ, ʘ ʪʘʢʞʝ ʚʳʭʦʜʦʚ ʠʟ 

ʧʦʤʝʱʝʥʠʡ ʠ ʠʟ ʢʦʨʠʜʦʨʦʚ ʥʘ ʣʝʩʪʥʠʯʥʫʶ ʢʣʝʪʢʫ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 

0,9 ʤ. ʇʨʠ ʛʣʫʙʠʥʝ ʦʪʢʦʩʘ ʦʪʢʨʳʪʦʛʦ ʧʨʦʝʤʘ ʙʦʣʝʝ 1,0 ʤ ʰʠʨʠʥʫ ʧʨʦʝʤʘ 

ʩʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ ʧʦ ʰʠʨʠʥʝ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʧʨʦʭʦʜʘ, ʥʦ ʥʝ ʤʝʥʝʝ 

1,2 ʤ. ɼʚʝʨʥʳʝ ʧʨʦʝʤʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʜʦʣʞʥʳ ʠʤʝʪʴ ʧʦʨʦʛʦʚ ʠ 
ʧʝʨʝʧʘʜʦʚ ʚʳʩʦʪ ʧʦʣʘ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʩʪʨʦʡʩʪʚʘ ʧʦʨʦʛʦʚ ʠʭ ʚʳʩʦʪʘ 
ʠʣʠ ʧʝʨʝʧʘʜ ʚʳʩʦʪ ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ 0,025 ʤ. 

ʇʘʨʘʤʝʪʨʳ ʢʘʙʠʥʳ ʣʠʬʪʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʧʦʣʴʟʦʚʘʥʠʷ 

ʠʥʚʘʣʠʜʦʤ ʥʘ ʢʨʝʩʣʝ-ʢʦʣʷʩʢʝ, ʜʦʣʞʥʳ ʠʤʝʪʴ ʚʥʫʪʨʝʥʥʠʝ ʨʘʟʤʝʨʳ ʥʝ 

ʤʝʥʝʝ: ʰʠʨʠʥʘ - 1,1 ʤ; ʛʣʫʙʠʥʘ - 1,4 ʤ. ɼʣʷ ʥʦʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ 

ʣʠʬʪʳ ʩ ʰʠʨʠʥʦʡ ʜʚʝʨʥʦʛʦ ʧʨʦʝʤʘ ʥʝ ʤʝʥʝʝ 0,9 ʤ. ʉʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ 

ʣʠʬʪʳ, ʦʩʥʘʱʝʥʥʳʝ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʨʦʪʠʚʦʜʳʤʥʦʡ ʟʘʱʠʪʳ. 

ʈʘʩʩʤʦʪʨʠʤ ʜʦʩʪʫʧʥʦʩʪʴ ʟʜʘʥʠʷ ʜʣʷ ʄɻʅ ʥʘ ʧʨʠʤʝʨʝ ʘʥʘʣʠʟʘ ʞʠʣʦʛʦ 

ʜʦʤʘ ʚ ʛ.ʅʠʞʥʠʡ ʊʘʛʠʣ. (ʪʘʙʣ.1, ʨʠʩ.1,2) 

ɺ ʭʦʜʝ ʜʘʥʥʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʞʠʣʦʡ ʤʥʦʛʦʵʪʘʞʥʳʡ ʜʦʤ 

ʚ ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʝʜʲʷʚʣʝʥʥʳʤ ʥʦʨʤʘʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʠ ʜʦʩʪʫʧʝʥ ʜʣʷ ʄɻʅ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʨʦʠʪʝʣʴʥʳʝ ʢʦʤʧʘʥʠʠ ʥʝʦʭʦʪʥʦ ʠʜʫʪ ʥʘ 

ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʝʢʪʘ, ʜʦʩʪʫʧʥʦʛʦ ʜʣʷ ʄɻʅ, ʠʩʧʦʣʥʷʷ ʣʠʰʴ ʯʘʩʪʴ 

ʥʝʦʙʭʦʜʠʤʳʭ ʪʨʝʙʦʚʘʥʠʡ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʞʠʣʳʭ 

ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ.  

ɺʳʙʦʨ ʤʝʩʪʘ ʧʨʦʞʠʚʘʥʠʷ ʜʣʷ ʣʶʜʝʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʄɻʅ ʵʪʦ 

ʥʝʚʝʨʦʷʪʥʦ ʩʣʦʞʥʦʝ ʨʝʰʝʥʠʝ. ʅʘʡʪʠ ʧʦʜʭʦʜʷʱʠʡ ʜʦʤ ʩ ʧʦʣʥʳʤ 

ʚʳʧʦʣʥʝʥʠʝʤ ʚʩʝʭ ʫʩʣʦʚʠʡ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʣʷ ʙʝʟʙʘʨʴʝʨʥʦʛʦ 

ʧʦʣʴʟʦʚʘʥʠʷ ʧʦʯʪʠ ʥʝʚʦʟʤʦʞʥʦ. 

ʗ ʩʯʠʪʘʶ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʦʜʦʣʝʪʴ ʧʨʝʜʫʙʝʞʜʝʥʠʝ, ʯʪʦ 

ʩʧʝʮʠʘʣʴʥʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʣʠʰʴ ʫʜʦʨʦʞʘʶʪ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠʣʠ ʩʦʟʜʘʶʪ ʧʨʝʧʷʪʩʪʚʠʷ ʜʣʷ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ. 

ɸʜʘʧʪʠʨʦʚʘʥʥʳʝ ʟʜʘʥʠʷ ʫʜʦʙʥʳ ʜʣʷ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʥʘʩʝʣʝʥʠʷ: 

ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ, ʤʘʪʝʨʝʡ ʩ ʧʨʦʛʫʣʦʯʥʳʤʠ ʢʦʣʷʩʢʘʤʠ, ʜʣʷ ʣʶʜʝʡ 

ʧʨʝʢʣʦʥʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩ ʣʶʙʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ, ʜʣʷ 

ʧʦʢʫʧʘʪʝʣʝʡ ʩ ʨʫʯʥʦʡ ʢʣʘʜʴʶ ʠ ʪ. ʧ. ʊʘʢʠʝ ʟʜʘʥʠʷ ʣʝʛʯʝ ʧʦʜʜʘʶʪʩʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤ ʠ ʧʦʵʪʦʤʫ ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳ ʜʣʷ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʚʣʘʜʝʣʴʮʝʚ. 
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     ʊʘʙʣʠʮʘ1 
ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʵʣʝʤʝʥʪʦʚ ʟʜʘʥʠʷ ʠ 

ʪʝʨʨʠʪʦʨʠʠ 

ʅʦʤʝʨ ʧʫʥʢʪʘ ʠ 

ʪʠʧ ʥʦʨʤʘʪʠʚʥʦʛʦ 

ʜʦʢʫʤʝʥʪʘ 

ʋʩʪʘʥʦʚʣʝʥʥʳʡ 

ʥʦʨʤʘʪʠʚ 

ʜʦʩʪʫʧʥʦʩʪʠ 

ʂʘʪʝʛʦʨʠʠ 

ʠʥʚʘʣʠʜʦʚ, 

ʜʣʷ ʢʦʪʦʨʳʭ 

ʥʝʦʙʭʦʜʠʤʦ 

ʩʦʙʣʶʜʝʥʠʝ 

ʥʦʨʤʘʪʠʚʘ 

ɼʘʥʥʳʝ 

ʘʥʘʣʠʟʘ 

ʀʪʦʛ 

ʂʨʳʣʴʮʦ(ʚʭʦʜʥʘʷ ʧʣʦʱʘʜʢʘ) 

ɻʘʙʘʨʠʪʳ ʧʣʦʱʘʜʢʠ 

¶ ʰʠʨʠʥʘ 

¶ ʛʣʫʙʠʥʘ 

ʊʘʙʣ.4.1.ʧ.2.7  

ʉʇ 35-101 

ʥʝ ʤʝʥʝʝ 

2,2 ʤ 

2,2 ʤ 

ʂ 6,76ʤ 

2,6ʤ 

2,6ʤ 

+ 

+ 

+ 

ʆʛʨʘʞʜʝʥʠʝ (ʧʨʠ 

ʚʳʩʦʪʝ ʧʣʦʱʘʜʢʠ ʦʪ 

ʫʨʦʚʥʷ ʟʝʤʣʠ ʙʦʣʝʝ 

45ʩʤ) 

ʧ.3.32 ʉʅʠʇ 35-01 ʥʘʣʠʯʠʝ ʂ,ʆ,ʉ + + 

ʅʝʩʢʦʣʴʟʢʦʝ ʧʦʢʨʳʪʠʝ ʧ.3.14 ʉʅʠʇ 35-01 ʥʘʣʠʯʠʝ ɼʣʷ ʚʩʝʭ 

ʢʘʪʝʛʦʨʠʡ 

+ + 

 

ʅʘʚʝʩ ʜʣʷ ʟʘʱʠʪʳ 

ʢʨʳʣʴʮʘ, ʚʭʦʜʥʦʡ 

ʧʣʦʱʘʜʢʠ ʦʪ ʦʩʘʜʢʦʚ 

ʧ.3.14 ʉʅʠʇ 35-01 ʥʘʣʠʯʠʝ ɼʣʷ ʚʩʝʭ 

ʢʘʪʝʛʦʨʠʡ 

+ + 

ʃʝʩʪʥʠʯʥʳʡ ʤʘʨʰ ʢ 

ʚʭʦʜʥʦʡ ʧʣʦʱʘʜʢʝ: 

¶ h ʠʨʠʥʘ ʤʘʨʰʘ 

¶ ʚʳʩʦʪʘ ʩʪʫʧʝʥʠ 

¶ ʛʣʫʙʠʥʘ ʩʪʫʧʝʥʠ 

¶ ʝʜʠʥʦʦʙʨʘʟʥʘʷ 
ʛʝʦʤʝʪʨʠʷ (ʬʦʨʤʘ, 

ʧʨʦʬʠʣʴ) ʚʩʝʭ 

ʩʪʫʧʝʥʝʡ 

¶ ʨʦʚʥʘʷ 
ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ 

¶ ʢʦʥʪʨʘʩʪʥʘʷ ʦʢʨʘʩʢʘ 
ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ 

ʩʪʫʧʝʥʝʡ 

ʧ.3.27 ʉʅʠʇ 35-01 

ʧ.3.28 ʉʅʠʇ 35-01 

ʧ.3.28 ʉʅʠʇ 35-01 

ʧ.3.27 ʉʅʠʇ 35-01 

 

ʧ.3.28 ʉʅʠʇ 35-01 

 

 

ʧ.3.21 ʉʅʠʇ 35-01 

 

  ʥʝ ʤʝʥʝʝ  

  1,35 ʤ 

12 ʩʤ 

30-35 ʩʤ 

ʥʘʣʠʯʠʝ 

 

 

ʥʘʣʠʯʠʝ 

 

ʥʘʣʠʯʠʝ 

 

 

ʆ, ʉ 

ʆ, ʉ 

ʆ, ʉ 

ʆ, ʉ 

 

 

ʆ, ʉ 

 

ʉ 

 

 

1,8ʤ 

12ʩʤ 

35ʩʤ 

+ 

 

 

+ 

 

+ 

 

 

 

+ 

+ 

+ 

+ 

 

 

+ 

 

+ 

ʈʝʣʴʝʬʥʘʷ 

(ʪʘʢʪʠʣʴʥʘʷ) ʧʦʣʦʩʘ 

ʧʝʨʝʜ ʣʝʩʪʥʠʮʝʡ 

(ʰʠʨʠʥʘ) 

ʧ.3.21 ʉʅʠʇ 35-01 60 ʩʤ ʉ + + 
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ʇʦʨʫʯʥʠ ʩ ʜʚʫʭ 

ʩʪʦʨʦʥ: 

¶ ʚʳʩʦʪʘ ʧʦʨʫʯʥʷ ʦʪ 

ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʝʨʝʜʚʠʞʝʥʠʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ 

ʟʘʚʝʨʰʝʥʠʷ ʧʦʨʫʯʥʷ 

ʧ.3.32 ʉʅʠʇ 35-01 

ʧ.3.32 ʉʅʠʇ 35-01 

 

 

ʧ.3.32 ʉʅʠʇ 35-01 

ʥʘʣʠʯʠʝ 

85-95 ʩʤ 

 

 

30 ʩʤ 

ʆ, ʉ 

ʆ, ʉ 

 

 

ʆ, ʉ 

+ 

86 

 

 

30 

+ 

+ 

 

 

+ 

ʇʦʨʫʯʝʥʴ ʚʜʦʣʴ 

ʩʪʝʥʳ, ʧʨʦʩʚʝʪ ʤʝʞʜʫ 

ʧʦʨʫʯʥʝʤ ʠ ʩʪʝʥʦʡ 

ʧ. 6.6 ʉʇ 35-101 5 ʩʤ ʠ ʙʦʣʝʝ ʆ, ʉ + + 

ʇʘʥʜʫʩ ʢ ʚʭʦʜʥʦʡ 

ʧʣʦʱʘʜʢʝ 

ʧ.3.4 ʉʅʠʇ 35-01 ʧʨʠ ʚʳʩʦʪʝ 

ʧʣʦʱʘʜʢʠ 

ʙʦʣʝʝ 

4ʩʤ ʦʪ ʫʨʦʚʥʷ 

ʟʝʤʣʠ 

ʂ, ʆ + + 

ʐʠʨʠʥʘ ʤʘʨʰʘ 

(ʩʧʣʦʰʥʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ) 

ʧ.3.29 ʉʅʠʇ 35-01 100 ʩʤ ʠ ʙʦʣʝʝ ʂ 120ʩʤ + 

ʋʢʣʦʥ ʤʘʨʰʘ 

(ʚʳʩʦʪʘ/ʜʣʠʥʘ ʠʣʠ 

ʛʨʘʜʫʩʳ) 

ʇ.3.29 

ʧ.4.20 ʨʠʩ.2.22 ʉʇ 

35-101 

1:20 ʂ, ʆ 1:20 + 

ʇʦʢʨʳʪʠʝ ʤʘʨʰʘ ʧ.3.14 ʉʅʠʇ 35-01 ʅʝ ʩʢʦʣʴʟʢʦʝ ɼʣʷ ʚʩʝʭ 

ʢʘʪʝʛʦʨʠʡ 

+ + 

ɹʦʨʪʠʢ ʩ ʦʪʢʨʳʪʦʡ 

ʩʪʦʨʦʥʳ ʤʘʨʰʘ 

ʧ.3.31 ʉʅʠʇ 35-01 5 ʩʤ ʠ ʙʦʣʝʝ ʂ, ʆ 10ʩʤ + 

ʈʘʟʚʦʨʦʪʥʘʷ ʧʣʦʱʘʜʢʘ 

ʧʝʨʝʜ ʧʘʥʜʫʩʦʤ 

ʧ.3.20 ʉʅʠʇ 35-01 ʥʝ ʤʝʥʝʝ 1,5 ʭ 

1,5 ʤ 

ʂ 2ʭ2ʤ + 

ʇʦʨʫʯʥʠ ʧʘʥʜʫʩʘ 

ʜʚʫʭʩʪʦʨʦʥʥʠʝ: 

¶ ʚʳʩʦʪʘ ʦʪ 
ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʨʰʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ 

ʟʘʚʝʨʰʝʥʠʷ ʧʦʨʫʯʥʷ ʩ 

ʥʝʪʨʘʚʤʠʨʫʶʱʠʤ 

ʦʢʦʥʯʘʥʠʝʤ 

ʧ.3.32 ʉʅʠʇ 35-01  

 

80-95 ʩʤ 

 

30 ʩʤ 

ʂ, ʆ 

ʂ, ʆ 

 

 

85ʩʤ 

 

30ʩʤ 

 

 

+ 

 

+ 

ɼʦʤʦʬʦʥ, ʨʝʣʴʝʬʥʳʝ 

ʮʠʬʨʳ 

¶ ʟʘʜʝʨʞʢʘ ʚʨʝʤʝʥʠ 
ʜʝʡʩʪʚʠʷ ʩʠʛʥʘʣʘ 

ʜʦʤʦʬʦʥʘ ʥʘ 

ʦʪʢʨʳʚʘʥʠʝ 

ʧ.4.11 ʉʅʠʇ 35-01 

ʧ.7.7 ʉʇ 35-101 

ʧʦ ʧʨʦʩʴʙʝ ɺʆʀ 

 

ʥʘʣʠʯʠʝ 

 

ʥʝ ʤʝʥʝʝ 15 ʩ 

ʉ 

 

ʂ, ʆ 

+ 

 

15 

+ 

 

+ 

ɺʭʦʜ 

¶ h ʠʨʠʥʘ ʚʭʦʜʥʦʛʦ 

ʧʨʦʝʤʘ 

¶ ʜʦʚʦʜʯʠʢ, ʫʩʠʣʠʝ (ʠʟ 
ʧʘʩʧʦʨʪʘ) 

¶ ʟʘʜʝʨʞʢʘ 
ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʟʘʢʨʳʚʘʥʠʷ ʜʚʝʨʠ 

ʧ.3.23 ʉʅʠʇ 35-01 

 

ʧ.6.18 ʉʅʠʇ 35-01 

ʧ.3.26 ʉʅʠʇ 35-01 

ʥʝ ʤʝʥʝʝ 90 ʩʤ 

ʚ ʩʚʝʪʫ 

 

ʥʝ ʙʦʣʝʝ 2,5 

ʂʛʉ 

5 ʩ ʠ ʙʦʣʝʝ 

ʜʣʷ ʚʩʝʭ 

ʢʘʪʝʛʦʨʠʡ 

 

ʂ, ʆ 

ʂ, ʆ, ʉ 

90ʩʤ 

 

 

2,5 ʂʛʉ 

5 

+ 

 

 

+ 

+ 
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1.2. ʊʘʤʙʫʨ 

ɺʥʫʪʨʝʥʥʠʝ ʨʘʟʤʝʨʳ 

ʪʘʤʙʫʨʘ: 

¶ ɻʣʫʙʠʥʘ 

¶ h ʠʨʠʥʘ 

¶ ʚʳʩʦʪʘ ʧʦʨʦʛʦʚ 

ʧ.3.15 ʉʅʠʇ 35-01 

ʧ.3.15 ʉʅʠʇ 35-01 

ʧ.3.23 ʉʅʠʇ 35-01 

ʥʝ ʤʝʥʝʝ  

 

1,8ʤ 

2,2 ʤ 

2,5 ʩʤ  

ʂ  

 

2,6ʤ 

2,6ʤ 

2ʩʤ 

 

 

+ 

+ 

+ 

1.3.ʇʫʪʠ ʜʚʠʞʝʥʠʷ 

ʃʠʬʪ 

¶ ʛʣʫʙʠʥʘ*ʰʠʨʠʥʘ 
ʢʘʙʠʥʳ 

¶ h ʠʨʠʥʘ ʜʚʝʨʥʦʛʦ 
ʧʨʦʝʤʘ 

¶ ʟʘʜʝʨʞʢʘ ʚʨʝʤʝʥʠ 
ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʟʘʢʨʳʚʘʥʠʷ ʜʚʝʨʝʡ 

¶ ʟʚʫʢʦʚʦʝ ʦʧʦʚʝʱʝʥʠʝ 
ʦ ʥʦʤʝʨʘʭ ʵʪʘʞʝʡ ʚ 

ʢʘʙʠʥʝ 

¶ ʪʘʢʪʠʣʴʥʳʝ 
(ʨʝʣʴʝʬʥʳʝ) ʫʢʘʟʘʪʝʣʠ 

ʥʘ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ 

ʣʠʬʪʦʤ 

ʧ.3.35 ʉʅʠʇ 35-01 

ʧ.2.26 ʯ. 2 ʉʇ 35-

101 

ɻʆʉʊ ʈ 51631-

2000 

ʧ.4.11ʉʇ 35-101 

ʧ.5.16 ɻʆʉʊ ʈ 

51631-2000 

 

ʧ.5.16 ɻʆʉʊ ʈ 

51631 -2000 

ʥʝ ʤʝʥʝʝ 1,4 ʭ 

1,1ʤ 

 

80 ʩʤ ʠ ʙʦʣʝʝ 

 

15 ʩ ʠ ʙʦʣʝʝ 

 

 

ʥʘʣʠʯʠʝ 

 

ʥʘʣʠʯʠʝ 

ʂ 

 

 

ʂ, ʆ 

 

ʂ, ʆ, ʉ 

 

 

ʉ 

 

ʉ 

2,1*1ʤ 

 

 

85ʩʤ 

 

20 

 

 

+ 

 

+ 

+ 

 

 

+ 

 

+ 

 

 

+ 

 

+ 

ʃʠʬʪʦʚʘʷ ʧʣʦʱʘʜʢʘ 

¶ ʛʘʙʘʨʠʪʳ 

¶ ʩʚʝʪʦʚʘʷ 
ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʜʚʠʞʝʥʠʠ ʣʠʬʪʘ 

¶ ʟʚʫʢʦʚʘʷ 
ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʜʚʠʞʝʥʠʠ ʣʠʬʪʘ 

¶ ʥʦʤʝʨ ʵʪʘʞʘ 
ʥʘʧʨʦʪʠʚ ʣʠʬʪʘ 

¶ ʪʘʢʪʠʣʴʥʳʡ  

 ( ʨʝʣʴʝʬʥʳʡ) 

ʫʢʘʟʘʪʝʣʴ ʥʦʤʝʨʘ 

ʵʪʘʞʘ ʥʘ ʢʥʦʧʢʝ 

ʚʳʟʦʚʘ 

ʧ.2.26 ʯ.2 ʉʇ 35-

101 

ʧ.3.37 ʉʅʠʇ 35-01 

ʧ.3.37 ʉʅʠʇ 35-01 

ʧ.3.37 ʉʅʠʇ 35-01 

ʧ.5.16 ɻʆʉʊ ʈ 

51631-2000 

ʥʝ ʤʝʥʝʝ 

1,5ʭ1,5ʤ 

ʥʘʣʠʯʠʝ 

 

ʥʘʣʠʯʠʝ 

 

ʥʘʣʠʯʠʝ 

 

ʥʘʣʠʯʠʝ 

 

ʂ 

ɻ 

 

ʉ 

 

ʉ 

 

ʉ 

 

2,7*2,2

ʤ 

+ 

 

+ 

 

+ 

 

+ 

 

+ 

+ 

 

+ 

 

+ 

 

+ 

2. ʊɽʈʈʀʊʆʈʀʗ ʆɹʒɽʂʊɸ 

2.1. ʇʝʰʝʭʦʜʥʳʝ ʧʫʪʠ ʜʚʠʞʝʥʠʷ 

ʐʠʨʠʥʘ ʧʫʪʝʡ 

ʜʚʠʞʝʥʠʷ 

¶ ʦʩʥʦʚʥʳʭ 

¶ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ 

¶ ʧʣʦʱʘʜʢʘ ʥʘ 
ʧʝʨʝʩʝʯʝʥʠʠ ʧʫʪʝʡ 

ʜʚʠʞʝʥʠʷ 

¶ ʧʦʢʨʳʪʠʝ ʨʦʚʥʦʝ, ʙʝʟ 
ʧʨʠʤʝʥʝʥʠʷ ʥʘʩʳʧʥʳʭ 

ʢʨʫʧʥʦʩʪʨʫʢʪʫʨʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ 

ʧ.3.3 ʉʅʠʇ 35-01 

ʧ.3.17 ʉ 35 -103 

 

ʧ.3.7 ʉʅʠʇ 35-01 

 

 

ʧ.3.7 ʉʅʠʇ 35-01 

ʥʝ ʤʝʥʝʝ  

150 ʩʤ 

 

ʥʝ ʤʝʥʝʝ 120 ʩʤ 

 

ʥʘʣʠʯʠʝ 

 

ʂ, ʆ, ʉ 

 

ʂ, ʆ, ʉ 

 

 

ʂ, ʆ 

 

 

600ʩʤ 

 

500ʩʤ 

 

 

+ 

 

 

+ 

+ 

+ 

 

 

+ 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1 

ʉʲʝʟʜ ʩ ʪʨʦʪʫʘʨʘ ʥʘ 

ʧʨʦʝʟʞʫʶ ʯʘʩʪʴ 

¶ ʫʢʣʦʥ(ʛʨʘʜʫʩ) 

¶ h ʠʨʠʥʘ 

¶ ʚʳʩʦʪʘ ʙʦʨʪʦʚʦʛʦ 
ʢʘʤʥʷ 

ʧ.3.3 ʉʅʠʇ 35-01 

ʧ.3.3 ʉʅʠʇ 35-01 

ʧ.3.4 ʉʅʠʇ 35-01 

 

 

ʥʝ ʙʦʣʝʝ 6
ʦ
 

ʥʝ ʤʝʥʝʝ 1 ʤ 

ʥʝ ʙʦʣʝʝ 4 ʩʤ 

 

 

ʂ, ʆ 

ʂ, ʆ 

ʂ 

 

 

3,8 
ʦ
 

1ʤ 

4ʩ ʤ 

 

 

+ 

+ 

+ 

2.2. ʄʝʩʪʘ ʧʘʨʢʦʚʢʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ 

ʇʣʦʱʘʜʢʠ 

ʘʚʪʦʩʪʦʷʥʢʠ: 

ʂʦʣʠʯʝʩʪʚʦ ʤʝʩʪ 

ʧʘʨʢʦʚʢʠ ʜʣʷ 

ʘʚʪʦʤʘʰʠʥ ʠʥʚʘʣʠʜʦʚ 

ɻʘʙʘʨʠʪʳ ʤʝʩʪʘ 

ʧʘʨʢʦʚʢʠ 

ʉʧʝʮʟʥʘʢ ʠʣʠ 

ʩʧʝʮʨʘʟʤʝʪʢʘ ʥʘ 

ʧʣʦʱʘʜʢʝ 

ʋʜʘʣʝʥʥʦʩʪʴ ʦʪ 

ʦʙʲʝʢʪʘ 

 

ʧ.3.12 ʉʅʠʇ 35-01 

 

 

ʧ.3.12 ʉʅʠʇ 35-01 

 

ʧ.3.12 ʉʅʠʇ 35-01 

 

ʥʝ ʤʝʥʝʝ 1 

 

 

ʥʝ ʤʝʥʝʝ 3,5 

ʭ5,0 

ʥʘʣʠʯʠʝ 

 

ʥʝ ʙʦʣʝʝ 100 ʤ 

 

ʂ 

 

 

ʂ 

 

 

 

1 

 

 

3,5ʭ5ʤ 

 

+ 

 

 

+ 

 

+ 

 

 

+ 

 

+ 

 

 

+ 

ʇʨʠʤʝʯʘʥʠʷ: 

ʇʨʠʥʷʪʳʝ ʩʦʢʨʘʱʝʥʠʷ ʢʘʪʝʛʦʨʠʡ ʠʥʚʘʣʠʜʦʚ: ʂ - ʠʥʚʘʣʠʜʳ-ʂ, ʆ - ʠʥʚʘʣʠʜʳ ʩ ʧʦʨʘʞʝʥʠʝʤ ʦʧʦʨʥʦ-

ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʉ - ʠʥʚʘʣʠʜʳ ʩ ʧʦʨʘʞʝʥʠʝʤ ʟʨʝʥʠʷ, ɻ - ʠʥʚʘʣʠʜʳ ʩ ʧʦʨʘʞʝʥʠʝʤ ʩʣʫʭʘ 

 

 

 

 
ʈʠʩ.1. ɺʭʦʜʥʘʷ ʧʣʦʱʘʜʢʘ (ʧʣʘʥ) 
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ʈʠʩ.2. ɺʭʦʜʥʘʷ ʧʣʦʱʘʜʢʘ (ʬʘʩʘʜ) 

 

ʇʨʦʝʢʪʥʦ-ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʝ 

ʥʘ ʜʦʩʪʫʧʥʦʩʪʴ ʟʜʘʥʠʷ ʠʥʚʘʣʠʜʘʤʠ ʢʘʢ ʩʘʤʦʮʝʣʴ, ʘ ʥʘ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦʝ 

ʧʦʣʫʯʝʥʠʝ ʠʤʠ ʪʨʝʙʫʝʤʦʡ ʫʩʣʫʛʠ. ʏʪʦ ʙʝʟ ʩʦʤʥʝʥʠʡ ʙʫʜʝʪ ʚʳʛʦʜʥʦ ʜʣʷ 

ʚʩʝʭ ʩʪʦʨʦʥ ʠ ʦʙʝʩʧʝʯʠʪ ʢʦʤʬʦʨʪʥʫʶ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʤʘʣʦʤʦʙʠʣʴʥʳʭ 

ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ. 
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ɼɽʌɽʂʊʆʉʂʆʇʀʗ ʀ ʃʆʂɸʃʀɿɸʎʀʗ ʉʂʈʓʊʓʍ ɼɽʌɽʂʊʆɺ 

ɹɽʊʆʅɸ ʇʈʀ ʇʆʄʆʑʀ ʋʃʔʊʈɸɿɺʋʂʆɺʆɻʆ ʊʆʄʆɻʈɸʌɸ 

ɸ1040MIRA   

ʍʦʤʫʪʠʥʥʠʢʦʚ ɺ.ʖ., ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ,  ʩʪʫʜʝʥʪ ʢʘʬʝʜʨʳ  

çʊʝʭʥʦʣʦʛʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘè 

ɼʫʙʠʥʠʥʘɺ.ɻ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚ. ʢʘʬʝʜʨʦʡ ʊʆʉʇ 

ʂʫʟʥʝʮʦʚ ʄ.ʉ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʊʆʉʇ 

 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʟʘʚʦʜʦʚ, ʤʦʩʪʦʚ, ʜʦʨʦʛ, ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, ʤʥʦʛʦʵʪʘʞʥʳʭ 

ʜʦʤʦʚ ʚ ʥʘʯʘʣʝ 20 ʚʝʢʘ ʥʝ ʧʨʝʢʨʘʱʘʣʦʩʴ ʥʝ ʥʘ ʤʠʥʫʪʫ - ʚ ɽʚʨʦʧʝ ʠ 

ɸʤʝʨʠʢʝ ʧʦʣʥʳʤ ʭʦʜʦʤ ʰʣʘ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʷ. ʆʯʝʥʴ ʩʢʦʨʦ ʧʝʨʝʜ 

ʠʥʞʝʥʝʨʘʤʠ ʚʩʪʘʣ ʚʦʧʨʦʩ, ʢʘʢ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʪʝʭ ʩʦʦʨʫʞʝʥʠʡ, 

ʢʦʪʦʨʳʭ ʦʥʠ ʚʦʟʚʝʣʠ ʩ ʧʦʤʦʱʴʶ ʥʦʚʝʡʰʠʭ ʨʘʟʨʘʙʦʪʦʢ ʪʝʭʥʠʢʠ. ɺ 1928 

ʛʦʜʫ ʧʨʦʬʝʩʩʦʨ ʉʦʢʦʣʦʚ ʧʨʝʜʣʦʞʠʣ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʢʦʥʪʨʦʣʷ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ  ʫʣʴʪʨʘʟʚʫʢ. ʉʫʪʴ ʤʝʪʦʜʘ ʧʨʦʩʪʘ  ï ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ 

ʦʩʦʙʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʝʚʨʘʱʘʝʪ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʠʤʧʫʣʴʩʳ ʚ 

ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ, ʠ ʧʝʨʝʜʘʝʪ ʫʧʨʫʛʠʝ ʢʦʣʝʙʘʥʠʷ ʚ ʦʙʲʝʢʪ. ʋʣʴʪʨʘʟʚʫʢ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚ ʤʘʪʝʨʠʘʣʝ ʠ ʦʪʨʘʞʘʝʪʩʷ ʦʪ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʩʪʝʥʢʠ 

ʠʣʠ ʦʪ ʚʥʫʪʨʝʥʥʠʭ ʧʫʩʪʦʪ. ʆʪʨʘʞʝʥʥʳʝ ʚʦʣʥʳ ʧʨʠʥʠʤʘʶʪʩʷ ʪʝʤ ʞʝ, ʠʣʠ 

ʜʨʫʛʠʤ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ ʠ ʚʳʚʦʜʷʪʩʷ ʥʘ ʵʢʨʘʥ ʚ ʬʦʨʤʝ ʵʭʦʛʨʘʤʤʳ. 

ɼʝʬʝʢʪʳ, ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʥʘ ʧʫʪʠ ʚʦʣʥʳ, ʚʣʠʷʶʪ ʥʘ ʵʭʦʛʨʘʤʤʫ. ʉ 

ʧʦʤʦʱʴʶ ʦʙʨʘʟʮʦʚ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʢʘʢ ʪʦʪ ʠʣʠ ʠʥʦʡ ʪʠʧ ʜʝʬʝʢʪʘ ʤʝʥʷʝʪ 

ʚʥʝʰʥʠʡ ʪʠʧ ʛʨʘʬʠʢʘ. ʇʦ ʬʦʨʤʝ ʧʨʠʥʷʪʦʛʦ ʩʠʛʥʘʣʘ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ 

ʚʥʫʪʨʝʥʥʝʤ ʩʦʩʪʦʷʥʠʠ ʨʝʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ.  

ʀʜʝʷ ʩʦʚʝʪʩʢʦʛʦ  ʫʯʝʥʦʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʳʩʪʨʦ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʥʘ 

ʧʨʘʢʪʠʢʝ. ʉ 50-ʭ ʛʦʜʦʚ 20 ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʫʣʴʪʨʘʟʚʫʢ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʠʟʤʝʨʝʥʠʷ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʢʦʥʪʨʦʣʷ ʩʚʘʨʥʳʭ ʰʚʦʚ, 

ʚʥʫʪʨʝʥʥʠʭ ʜʝʬʝʢʪʦʚ ʤʝʪʘʣʣʘ.  

ʉʣʦʞʥʝʝ ʦʙʩʪʦʷʣʠ ʜʝʣʘ ʩ ʛʣʘʚʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʩʦʚʨʝʤʝʥʥʦʩʪʠ. ɹʝʪʦʥ ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʩʪʘʣʠ ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ ʥʝʦʜʥʦʨʦʜʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. 

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʪʨʫʜʠʣʠʩʴ ʧʦ ʦʙʝ ʩʪʦʨʦʥʳ ɸʪʣʘʥʪʠʢʠ, ʠ ʚʩʝ ʪʘʢʠ ʜʦ ʢʦʥʮʘ 

20 ʚʝʢʘ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʢʦʥʪʨʦʣʴ ʢʘʢ ʤʝʪʦʜ ʦʙʩʣʝʜʦʚʘʥʠʷ ʙʝʪʦʥʘ, ʥʝʩʤʦʪʨʷ 

ʥʘ ʢʦʣʦʩʩʘʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʦʩʪʘʚʘʣʩʷ ʥʘ ʚʪʦʨʳʭ ʨʦʣʷʭ.  

ʅʘ ʨʫʙʝʞʝ ʪʨʝʪʴʝʛʦ ʪʳʩʷʯʝʣʝʪʠʷ ʤʠʨ ʟʘʭʣʝʩʪʥʫʣʘ ʚʦʣʥʘ ʪʝʭʥʦʛʝʥʥʳʭ 

ʘʚʘʨʠʡ, ʩʚʷʟʘʥʥʳʭ ʢʘʯʝʩʪʚʦʤ ʢʦʥʩʪʨʫʢʮʠʡ ʠʟ ʞʝʣʝʟʦʙʝʪʦʥʘ (ʪʝʨʤʠʥʘʣ 

ʇʘʨʠʞʩʢʦʛʦ ʘʵʨʦʧʦʨʪʘ çʐʘʨʣʴ ʜʝ-ɻʦʣʣʴè, ʙʘʰʥʷ ʪʝʣʝʮʝʥʪʨʘ ʚ ʉʝʩʪʨʠʝʨʝ, 
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ʤʦʩʪ ʚ ʄʠʥʥʝʘʧʦʣʠʩʝ, ʪʦʥʥʝʣʴ ʚ ɹʦʩʪʦʥʝ, ʘʢʚʘʧʘʨʢ ʚ ʄʦʩʢʚʝè ʠ ʜʨ.). ʕʪʦ 

ʪʦʣʴʢʦ ʩʘʤʳʝ ʪʨʘʛʠʯʥʳʝ ʩʣʫʯʘʠ ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ.  

ɺ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʦʙʱʝʩʪʚʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 

ʩʪʨʫʢʪʫʨʳ ʧʦʪʨʝʙʦʚʘʣʠ ʫʩʠʣʠʪʴ ʥʘʜʟʦʨ ʟʘ ʩʦʦʨʫʞʝʥʠʷʤʠ ʠʟ ʞʝʣʝʟʦʙʝʪʦʥʘ. 

ɺ ʫʟʢʦʤ ʪʝʭʥʠʯʝʩʢʦʤ ʚʩʪʘʣʘ ʟʘʜʘʯʘ ʨʘʩʰʠʨʠʪʴ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʜʣʷ ʧʦʠʩʢʘ 

ʜʝʬʝʢʪʦʚ ʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ. ɺ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ 2000-ʭ ʛʦʜʦʚ 

ʅʇʂ çɸʂʉè ʧʨʠʩʪʫʧʠʣʘ ʢ ʩʦʟʜʘʥʠʶ ʧʨʠʙʦʨʘ, ʢʦʪʦʨʳʡ ʩʤʦʛ ʙʳʪʴ ʧʦʜʥʷʪʴ 

ʥʝʨʘʟʨʫʰʘʶʱʠʡ ʢʦʥʪʨʦʣʴ ʙʝʪʦʥʘ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ.  

ʈʦʩʩʠʡʩʢʠʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʠʤʝʣʠ ʙʦʣʝʝ ʯʝʤ ʜʚʘʜʮʘʪʠʣʝʪʥʠʡ ʦʧʳʪ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʠ ʩ ʫʩʧʝʭʦʤ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʚʦʠ 

ʨʘʟʨʘʙʦʪʢʠ ʚ ʧʨʠʙʦʨʘʭ ʜʣʷ ʤʝʪʘʣʣʘ ʠ ʧʣʘʩʪʠʢʘ. ʆʜʥʘʢʦ ʰʠʨʦʢʦʤʫ 

ʧʨʠʤʝʥʝʥʠʶ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʤʝʪʦʜʘ ʥʘ ʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʤʝʰʘʣʠ 

ʚʝʩʴʤʘ ʩʫʱʝʩʪʚʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ. ʅʘ ʪʝʩʪʠʨʫʝʤʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʜʦʣʞʥʦ 

ʙʳʣʦ ʥʘʥʦʩʠʪʴʩʷ ʩʧʝʮʠʘʣʴʥʦʝ ʢʦʥʪʘʢʪʥʦʝ ʚʝʱʝʩʪʚʦ. ʊʦʣʴʢʦ ʪʘʢ ʤʦʞʥʦ 

ʙʳʣʦ ʧʝʨʝʜʘʪʴ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʠʤʧʫʣʴʩ ʚ ʦʙʲʝʢʪ, ʧʦʩʢʦʣʴʢʫ ʤʘʣʝʡʰʘʷ 

ʚʦʟʜʫʰʥʘʷ ʧʨʦʩʣʦʡʢʘ ʛʘʩʠʣʘ ʩʠʛʥʘʣ. ʕʪʦ ʩʠʣʴʥʦ ʫʚʝʣʠʯʠʚʘʣʦ 

ʪʨʫʜʦʟʘʪʨʘʪʳ. ʂ ʪʦʤʫ ʞʝ ʥʝʢʦʪʦʨʳʝ ʚʝʱʝʩʪʚʘ ʠʤʝʶʪ ʩʚʦʡʩʪʚʦ ʧʦʨʪʠʪʴ 

ʙʝʪʦʥ. ɽʱʝ ʦʜʠʥ ʚʘʞʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ʟʘʢʣʶʯʘʣʩʷ ʚ ʪʦʤ, ʯʪʦ ʫʣʴʪʨʘʟʚʫʢʦʚʘʷ 

ʪʝʭʥʦʣʦʛʠʷ ʪʨʝʙʦʚʘʣʘ ʜʚʫʭʩʪʦʨʦʥʥʝʛʦ ʜʦʩʪʫʧʘ ʢ ʦʙʲʝʢʪʫ. ʕʪʦ ʩʦʟʜʘʚʘʣʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʥʝʫʜʦʙʩʪʚʘ ʦʧʝʨʘʪʦʨʫ ʠ ʜʝʣʘʣʦ ʥʝʚʦʟʤʦʞʥʳʤ ʢʦʥʪʨʦʣʴ 

ʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʪʦʥʥʝʣʝʡ, ʤʦʩʪʦʚ ʠʣʠ ʬʫʥʜʘʤʝʥʪʥʳʭ ʧʣʠʪ.  

ʅʦ ʩʘʤʘʷ ʛʣʘʚʥʘʷ ʧʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʥʝʚʳʩʦʢʦʤ ʢʘʯʝʩʪʚʝ 

ʧʦʣʫʯʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʇʦʩʢʦʣʴʢʫ ʥʝʦʜʥʦʨʦʜʥʘʷ ʩʪʨʫʢʪʫʨʘ ʙʝʪʦʥʘ 

ʭʘʦʪʠʯʥʘ ʯʘʩʪʠʯʥʦ ʧʦʛʣʦʱʘʝʪ ʫʣʴʪʨʘʟʚʫʢʦʚʫʶ ʚʦʣʥʫ, ʪʦ ʜʠʘʛʨʘʤʤʘ 

ʧʦʣʫʯʘʣʘʩʴ ʥʝʯʝʪʢʦʡ, ʩʠʣʴʥʦ ʟʘʰʫʤʣʝʥʥʦʡ, ʨʘʩʰʠʬʨʦʚʘʪʴ ʝʝ ʤʦʛ ʪʦʣʴʢʦ 

ʩʧʝʮʠʘʣʠʩʪ ʩ ʙʦʣʴʰʠʤ ʦʧʳʪʦʤ. ʇʨʠ ʵʪʦʤ ʫʚʝʨʝʥʥʦ ʩʫʜʠʪʴ ʦʥ ʤʦʛ, ʚ 

ʣʫʯʰʝʤ ʩʣʫʯʘʝ, ʦ ʧʨʦʯʥʦʩʪʠ ʙʝʪʦʥʘ ʥʘ ʫʯʘʩʪʢʝ ʢʦʥʪʨʦʣʷ, ʝʛʦ ʪʦʣʱʠʥʝ ʠ ʦ 

ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʜʝʬʝʢʪʘʭ, ʢʦʪʦʨʳʝ ʣʝʛʢʦ ʥʘʭʦʜʠʣʠʩʴ ʠ ʜʨʫʛʠʤʠ 

ʤʝʪʦʜʘʤʠ. ʅʦ ʚʩʝ ʫʩʠʣʠʷ ʙʳʣʠ ʥʝ ʟʨʷ. ɺ 2008 ʛʦʜʫ ʅʇʂ çɸʂʉè 

ʧʨʝʜʩʪʘʚʠʣʘ ʚʩʝʤʫ ʤʠʨʫ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʪʦʤʦʛʨʘʬ çMIRAè, ʯʪʦ ʚ ʧʝʨʝʚʦʜʝ 

ʩ ʣʘʪʳʥʠ ʦʟʥʘʯʘʝʪ çʮʝʣʴè 

ʋʣʴʪʨʘʟʚʫʢʦʚʦʡ ʪʦʤʦʛʨʘʬ ɸ1040 MIRA ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʢʦʥʪʨʦʣʷ 

ʢʦʥʩʪʨʫʢʮʠʡ ʠʟ ʙʝʪʦʥʘ, ʞʝʣʝʟʦʙʝʪʦʥʘ ʠ ʢʘʤʥʷ ʧʨʠ ʦʜʥʦʩʪʦʨʦʥʥʝʤ ʜʦʩʪʫʧʝ 

ʢ ʥʠʤ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʚ ʢʦʥʩʪʨʫʢʮʠʠ, ʧʦʠʩʢʘ 

ʠʥʦʨʦʜʥʳʭ ʚʢʣʶʯʝʥʠʡ, ʧʦʣʦʩʪʝʡ, ʥʝʧʨʦʣʠʚʦʚ, ʨʘʩʩʣʦʝʥʠʡ ʠ ʪʨʝʱʠʥ, ʘ 

ʪʘʢʞʝ ʠʟʤʝʨʝʥʠʷ ʪʦʣʱʠʥʳ ʦʙʲʝʢʪʘ ʢʦʥʪʨʦʣʷ. ɺʦʟʤʦʞʝʥ ʢʦʥʪʨʦʣʴ ʦʙʲʝʢʪʦʚ 

ʩ ʪʦʣʱʠʥʦʡ ʜʦ 2-ʭ ʤʝʪʨʦʚ. 

ʊʝʭʥʦʣʦʛʠʷ ʢʦʥʪʨʦʣʷ, ʨʝʘʣʠʟʦʚʘʥʥʘʷ ʚ ʪʦʤʦʛʨʘʬʝ, ʦʩʥʦʚʘʥʘ ʥʘ 

ʧʨʠʥʮʠʧʝ ʮʠʬʨʦʚʦʡ ʬʦʢʫʩʠʨʦʚʢʠ ʘʥʪʝʥʥʦʡ ʨʝʰʝʪʢʠ. ʄʝʪʦʜ ʩʦʩʪʦʠʪ ʚ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʠ ʥʝʟʘʚʠʩʠʤʦʤ ʟʦʥʜʠʨʦʚʘʥʠʠ ʦʙʲʝʢʪʘ ʢʦʥʪʨʦʣʷ (ʆʂ) 

ʢʘʞʜʳʤ ʵʣʝʤʝʥʪʦʤ ʘʥʪʝʥʥʦʡ ʨʝʰʝʪʢʠ (ɸʈ), ʨʘʟʜʝʣʴʥʦʤ ʧʨʠʸʤʝ 

ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʩʠʛʥʘʣʦʚ ʥʝʟʘʚʠʩʠʤʦ ʢʘʞʜʳʤ ʵʣʝʤʝʥʪʦʤ ɸʈ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʩʝʭ ʧʨʠʥʷʪʳʭ ʨʝʘʣʠʟʘʮʠʡ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠʟʦʙʨʘʞʝʥʠʷ 
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ʧʫʪʸʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʠʭ ʦʙʨʘʙʦʪʢʠ ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʤ ʙʣʦʢʝ 

ʧʨʠʙʦʨʘ. 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʘʞʜʦʡ ʪʦʤʦʛʨʘʤʤʳ ʚʳʧʦʣʥʷʝʪʩʷ ʩʣʝʜʫʶʱʘʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ. ʉʥʘʯʘʣʘ ʟʦʥʜʠʨʫʶʱʠʡ ʠʤʧʫʣʴʩ ʛʝʥʝʨʘʪʦʨʘ 

ʧʦʩʪʫʧʘʝʪ ʥʘ ʧʝʨʚʳʡ ʢʘʥʘʣ ʠ ʪʦʪ ʠʟʣʫʯʘʝʪ ʚ ʦʙʲʝʢʪ ʢʦʥʪʨʦʣʷ ʧʦʧʝʨʝʯʥʫʶ 

ʫʣʴʪʨʘʟʚʫʢʦʚʫʶ ʚʦʣʥʫ. ɹʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʘʥʪʝʥʥʦʡ 

ʨʝʰʝʪʢʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʦʙʣʘʜʘʶʪ ʤʘʣʳʤ ʧʷʪʥʦʤ ʢʦʥʪʘʢʪʘ (ʧʦʨʷʜʢʘ 2 ʤʤ
2
 

ʢʘʞʜʳʡ), ʚʦʣʥʘ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʫʛʣʦʚ Ñ90 

ʛʨʘʜʫʩʦʚ. 

ɺ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʪʝʩʪʦʚʳʝ 

ʠʩʧʳʪʘʥʠʷ ʥʘ ʙʝʪʦʥʥʳʭ ʦʙʨʘʟʮʘʭ ʨʘʟʤʝʨʘʤʠ 1000ʭ1000ʭ1000 ʤʤ.  

ʊʘʢʞʝ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦʣʝʚʳʝ ʠʩʧʳʪʘʥʠʷ ʥʘ ʜʚʫʭ ʢʦʣʦʥʥʘʭ ʩ ʨʘʟʤʝʨʘʤʠ 

3650ʭ1000ʭ1000 ʤʤ.  

 

 
 

ʈʠʩ.1.1. ʂʘʨʪʘ ʢʦʣʦʥʥʳ ˉ1. 

 

ɿʘʢʣʶʯʝʥʠʝ: ʚ ʦʙʲʝʤʝ ʢʦʣʦʥʥʳ ˉ1 ʦʙʥʘʨʫʞʝʥʳ ʦʙʨʘʟʳ ʘʨʤʘʪʫʨʳ 

ʙʣʠʞʥʝʛʦ ʩʣʦʷ, ʚʳʧʫʩʢʠ ʘʨʤʘʪʫʨʳ. ʏʘʩʪʠʯʥʦ ʦʙʥʘʨʫʞʝʥʳ ʦʙʨʘʟʳ ʙʦʢʦʚʦʡ 

ʘʨʤʘʪʫʨʳ, ʜʘʣʴʥʝʛʦ ʩʣʦʷ ʘʨʤʘʪʫʨʳ, ʜʦʥʥʳʡ ʦʙʨʘʟ. ɸʨʤʠʨʦʚʘʥʠʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʯʝʨʪʝʞʘʤ. ɼʝʬʝʢʪʳ  ʥʝ ʦʙʥʘʨʫʞʝʥʳ. [6] 
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ʈʠʩ.1.2. ʂʘʨʪʘ ʢʦʣʦʥʥʳ ˉ2 

 

ɿʘʢʣʶʯʝʥʠʝ: ʚ ʦʙʲʝʤʝ ʢʦʣʦʥʥʳ ˉ2 ʦʙʥʘʨʫʞʝʥʳ ʦʙʨʘʟʳ ʘʨʤʘʪʫʨʳ 

ʙʣʠʞʥʝʛʦ ʩʣʦʷ, ʚʳʧʫʩʢʠ ʘʨʤʘʪʫʨʳ. ʏʘʩʪʠʯʥʦ ʦʙʥʘʨʫʞʝʥʳ ʦʙʨʘʟʳ ʙʦʢʦʚʦʡ 

ʘʨʤʘʪʫʨʳ, ʜʘʣʴʥʝʛʦ ʩʣʦʷ ʘʨʤʘʪʫʨʳ, ʜʦʥʥʳʡ ʦʙʨʘʟ. ɸʨʤʠʨʦʚʘʥʠʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʯʝʨʪʝʞʘʤ. ʆʙʥʘʨʫʞʝʥʘ ʜʝʬʝʢʪʥʘʷ ʟʦʥʘ (ʧʦʢʘʟʘʥʘ ʩʪʨʝʣʢʘʤʠ) 

ʨʘʟʤʝʨʦʤ 132x209 ʤʤ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ ʍ ï 110 ʤʤ, Y ï 30 ʤʤ ʥʘ ʛʣʫʙʠʥʝ Zï

100. [6]. 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʤʥʦʡ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʦʙʩʣʝʜʦʚʘʥʠʝ ʩʢʨʳʪʳʭ 

ʜʝʬʝʢʪʦʚ ʚ ʙʝʪʦʥʥʳʭ ʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʧʨʠ ʧʦʤʦʱʠ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʪʦʤʦʛʨʘʬʘ çɸ1040 MIRAè, ʩʦʛʣʘʩʥʦ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ. 

ʀʟʫʯʝʥʳ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ 

ʪʦʤʦʛʨʘʬʘ çɸ1040 MIRAè, ʤʝʪʦʜ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʪʦʤʦʛʨʘʬʠʠ ʧʨʠ ʧʦʤʦʱʠ 

ʧʨʠʙʦʨʘ, ʚʳʧʦʣʥʝʥʳ ʪʝʩʪʦʚʳʝ ʠʟʤʝʨʝʥʠʷ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʢʨʳʪʳʭ 

ʜʝʬʝʢʪʦʚ ʙʝʪʦʥʘ ʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ, ʩʦʩʪʘʚʣʝʥʘ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ, 

ʠʩʭʦʜʷ ʠʟ ʪʨʝʙʦʚʘʥʠʡ ʢ ʦʬʦʨʤʣʝʥʠʶ ʪʝʢʩʪʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʧʨʝʜʦʩʪʘʚʣʝʥ 

ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 7.1-2003 [1]. 

ʇʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʪʦʤ, ʯʪʦ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʝ ʯʘʩʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʪʦʣʱʠʥʫ ʙʝʪʦʥʘ ʠʣʠ ʦʙʥʘʨʫʞʠʪʴ ʜʝʬʝʢʪʳ ʚ 

ʦʙʲʝʢʪʘʭ, ʜʦʩʪʫʧʥʳʭ ʪʦʣʴʢʦ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʦʙʲʝʢʪʘ 

ʢʦʥʪʨʦʣʷ ʟʘʯʘʩʪʫʶ ʜʝʣʘʝʪ ʥʝʚʦʟʤʦʞʥʳʤ ʧʨʦʚʝʜʝʥʠʝ ʨʘʟʨʫʰʘʶʱʠʭ 

ʠʩʧʳʪʘʥʠʡ, ʪʘʢʠʭ, ʥʘʧʨʠʤʝʨ, ʢʘʢ ʚʳʩʚʝʨʣʠʚʘʥʠʝ ʦʪʚʝʨʩʪʠʡ. ʈʘʟʨʫʰʘʶʱʠʝ 

ʠʩʧʳʪʘʥʠʷ ʪʘʢʞʝ ʥʝʧʨʠʤʝʥʠʤʳ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ 

ʦʧʨʝʜʝʣʠʪʴ ʥʝ ʪʦʣʴʢʦ ʪʦʣʱʠʥʫ ʙʝʪʦʥʥʦʛʦ ʦʙʲʝʢʪʘ ʩ ʦʜʥʦʩʪʦʨʦʥʥʠʤ 

ʜʦʩʪʫʧʦʤ, ʥʦ ʪʘʢʞʝ ʝʸ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʚʩʝʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʠʣʠ ʧʣʦʱʘʜʠ. 

ʈʘʟʨʫʰʘʶʱʠʝ ʠʩʧʳʪʘʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʥʝʵʬʬʝʢʪʠʚʥʳ ʠʣʠ ʜʘʞʝ 

ʥʝʚʦʟʤʦʞʥʳ, ʢʦʛʜʘ ʦʙʲʝʢʪ ʢʦʥʪʨʦʣʷ ʥʘʭʦʜʠʪʩʷ ʚ ʢʦʥʪʘʢʪʝ, ʥʘʧʨʠʤʝʨ, ʩ 

ʚʦʜʦʡ. ʊʘʢʠʤʠ ʦʙʲʝʢʪʘʤʠ ʤʦʛʫʪ ʙʳʪʴ ʬʫʥʜʘʤʝʥʪʳ, ʧʣʠʪʳ, ʩʪʝʥʳ, ʪʶʙʠʥʛʠ 

ʪʦʥʥʝʣʝʡ ʠ ʧʨʦʯʝʝ. 
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ʋʣʴʪʨʘʟʚʫʢʦʚʦʡ ʪʦʤʦʛʨʘʬ çɸ1040 MIRAè, ʙʝʟʫʩʣʦʚʥʦ, ʧʨʠʙʦʨ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʙʝʪʦʥʥʳʭ ʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ 

ʩʣʫʞʠʪ ʜʣʷ ʢʦʥʪʨʦʣʷ ʢʦʥʩʪʨʫʢʮʠʡ ʠʟ ʙʝʪʦʥʘ, ʞʝʣʝʟʦʙʝʪʦʥʘ ʠ ʢʘʤʥʷ ʧʨʠ 

ʦʜʥʦʩʪʦʨʦʥʥʝʤ ʜʦʩʪʫʧʝ ʢ ʥʠʤ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ 

ʚ ʢʦʥʩʪʨʫʢʮʠʠ, ʧʦʠʩʢʘ ʠʥʦʨʦʜʥʳʭ ʚʢʣʶʯʝʥʠʡ, ʧʦʣʦʩʪʝʡ, ʥʝʧʨʦʣʠʚʦʚ, 

ʨʘʩʩʣʦʝʥʠʡ ʠ ʪʨʝʱʠʥ, ʘ ʪʘʢʞʝ ʠʟʤʝʨʝʥʠʷ ʪʦʣʱʠʥʳ ʦʙʲʝʢʪʘ ʢʦʥʪʨʦʣʷ, ʯʪʦ 

ʧʦʢʘʟʘʣʠ ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʪʝʩʪʦʚʳʝ ʠʟʤʝʨʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʨʘʟʜʝʣʝ 4 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ.  

  ʗ ʩʯʠʪʘʶ, ʯʪʦ ʤʥʝ ʫʜʘʣʦʩʴ ʜʦʩʪʠʯʴ ʮʝʣʴ ʨʘʙʦʪʳ, ʘ ʠʤʝʥʥʦ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʙʩʣʝʜʦʚʘʥʠʝ ʩʢʨʳʪʳʭ ʜʝʬʝʢʪʦʚ ʚ ʙʝʪʦʥʥʳʭ ʠ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʧʨʠ ʧʦʤʦʱʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʪʦʤʦʛʨʘʬʘ 

çɸ1040 MIRAè. ʊʝʤʘ ʤʦʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ, ʪʘʢ ʢʘʢ ʜʘʥʥʳʡ 

ʧʨʠʙʦʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʠ ʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ. 

ʈʝʟʫʣʴʪʘʪ ʩʦʩʪʦʷʣ ʚ ʪʦʤ, ʯʪʦ ʦʙʩʣʝʜʦʚʘʥʠʝ ʩʢʨʳʪʳʭ ʜʝʬʝʢʪʦʚ ʚ 

ʙʝʪʦʥʥʳʭ ʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʧʨʠ ʧʦʤʦʱʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ 

ʪʦʤʦʛʨʘʬʘ çɸ1040 MIRAè ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʤ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 

ʦʙʩʣʝʜʦʚʘʥʠʠ. 
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ʃɸɿɽʈʅʓɽ ʊʈɽʂɽʈʓ ɺ ʇʈʆʀɿɺʆɼʉʊɺɽ ʉʊʈʆʀʊɽʃʔʅʓʍ 

ʂʆʅʉʊʈʋʂʎʀʁ 

 

ɹʠʰʘʨʦʚ ʂ. ʃ., ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ,  ʩʪʫʜʝʥʪ ʢʘʬʝʜʨʳ  

çʊʝʭʥʦʣʦʛʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘè 

ʀʣʝʤʢʦʚʘ ʅ.ʈ., ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʊʆʉʇ 

 

ʃʘʟʝʨʳ ʠ ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʥʠʭ ʣʘʟʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘʰʣʠ ʰʠʨʦʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ʉʝʛʦʜʥʷ ʧʨʠʤʝʥʝʥʠʝ ʣʘʟʝʨʦʚ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʚʩʝʚʦʟʤʦʞʥʳʭ ʠʟʤʝʨʝʥʠʡ ʠ ʢʦʥʪʨʦʣʷ ʧʦʣʦʞʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʷʚʣʷʝʪʩʷ ʥʦʨʤʦʡ. ʈʘʟʣʠʯʥʳʝ ʣʘʟʝʨʥʳʝ ʩʠʩʪʝʤʳ ʥʝ ʪʦʣʴʢʦ 

ʦʙʣʝʛʯʠʣʠ ʪʨʫʜʦʝʤʢʠʝ ʦʧʝʨʘʮʠʠ, ʥʦ ʠ ʧʦʚʳʩʠʣʠ ʠʭ ʪʦʯʥʦʩʪʴ. 

ʇʨʠʤʝʥʷʶʪʩʷ ʣʘʟʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʥʘ ʟʘʚʦʜʘʭ ʩʪʨʦʡʠʥʜʫʩʪʨʠʠ. ʊʘʢ 

ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ  ʠ ʩʙʦʨʢʝ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʥʘ ʟʘʚʦʜʘʭ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ ʪʨʝʙʫʝʪʩʷ ʚʝʩʪʠ ʚʳʩʦʢʦʪʦʯʥʳʡ ʢʦʥʪʨʦʣʴ 

ʠʭ ʧʘʨʘʤʝʪʨʦʚ. ʊʨʘʜʠʮʠʦʥʥʦ ʪʘʢʦʡ ʢʦʥʪʨʦʣʴ ʧʨʦʚʦʜʷʪ ʩ ʧʦʤʦʱʴʶ 

ʨʘʟʣʠʯʥʳʭ ʰʘʙʣʦʥʦʚ. ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʩ ʩʝʨʝʜʠʥʳ ʧʨʦʰʣʦʛʦ 

ʚʝʢʘ, ʦʥʘ ʦʪʨʘʙʦʪʘʥʘ ʠ ʧʨʦʩʪʘ, ʥʦ ʠʤʝʝʪ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ. ʆʩʥʦʚʥʳʝ ï 

ʥʠʟʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʚʳʩʦʢʘʷ ʪʨʫʜʦʝʤʢʦʩʪʴ, ʪʘʢ ʢʘʢ  ʥʘ ʢʘʞʜʫʶ 

ʛʨʫʧʧʫ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʵʣʝʤʝʥʪʦʚ ʪʨʝʙʫʝʪʩʷ ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʩʚʦʡ ʰʘʙʣʦʥ, 

ʠ ʧʨʠ ʢʘʞʜʦʤ ʠʟʤʝʥʝʥʠʠ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟʜʝʣʠʷ ʰʘʙʣʦʥ ʧʨʠʭʦʜʠʪʩʷ 

ʟʘʤʝʥʷʪʴ.  

ʉʦʚʨʝʤʝʥʥʳʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤʳ ï ʧʨʠʤʝʥʝʥʠʝ ʣʘʟʝʨʥʦʛʦ 

ʪʨʝʢʝʨʘ. ʀʥʪʝʨʝʩ ʢ ʵʪʠʤ ʧʨʠʙʦʨʘʤ ʚʳʟʚʘʥ ʠʭ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʙʝʩʢʦʥʪʘʢʪʥʳʤ ʩʧʦʩʦʙʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟʤʝʨʝʥʠʡ ʠ ʮʠʬʨʦʚʦʡ ʬʦʨʤʦʡ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ ʢʦʤʧʘʢʪʥʦʩʪʴ ʠ ʤʦʙʠʣʴʥʦʩʪʴ ʵʪʠʭ ʩʠʩʪʝʤ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʘʟʤʝʩʪʠʪʴ ʠʭ ʚ ʩʙʦʨʦʯʥʦʤ ʮʝʭʝ ʠ ʧʨʠʙʣʠʟʠʪʴ ʢ ʠʟʤʝʨʷʝʤʦʤʫ ʦʙʲʝʢʪʫ. 

ʃʘʟʝʨʥʳʡ ʪʨʝʢʝʨ (ʦʪ ʘʥʛʣʠʡʩʢʦʛʦ to track ï ʩʣʝʜʠʪʴ) ï 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʠʙʦʨ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʪʨʝʭʤʝʨʥʳʭ ʢʦʦʨʜʠʥʘʪ, 

ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʢʦʪʦʨʦʛʦ ʦʩʥʦʚʘʥ ʥʘ ʩʣʝʞʝʥʠʠ ʟʘ ʦʪʨʘʞʘʪʝʣʝʤ ʩ 

ʧʦʤʦʱʴʶ ʣʫʯʘ ʣʘʟʝʨʘ. ʇʨʠʙʦʨ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʠʤʝʝʪ ʧʦʚʦʨʦʪʥʫʶ ʛʦʣʦʚʢʫ 

ʩ ʣʘʟʝʨʥʳʤ ʠʟʣʫʯʘʪʝʣʝʤ, ʢʦʪʦʨʘʷ ʩʧʦʩʦʙʥʘ ʚʨʘʱʘʪʴʩʷ ʧʦ ʚʝʨʪʠʢʘʣʠ ʠ ʧʦ 

ʛʦʨʠʟʦʥʪʘʣʠ. ɺʥʫʪʨʠ ʨʘʩʧʦʣʦʞʝʥʳ ʜʚʘ ʚʳʩʦʢʦʪʦʯʥʳʭ ʜʘʪʯʠʢʘ, ʢʦʪʦʨʳʝ ʚ 

ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʦʪʩʣʝʞʠʚʘʶʪ ʫʛʣʳ ʧʦʚʦʨʦʪʘ ʛʦʣʦʚʢʠ ʧʦ ʦʙʝʠʤ 

ʦʩʷʤ. ʇʨʠ ʧʦʧʘʜʘʥʠʠ ʠʩʧʫʩʢʘʝʤʦʛʦ ʧʨʠʙʦʨʦʤ ʣʘʟʝʨʥʦʛʦ ʣʫʯʘ ʚ ʮʝʥʪʨ 

ʦʪʨʘʞʘʪʝʣʷ, ʦʥ ʚʦʟʚʨʘʱʘʝʪʩʷ ʯʝʨʝʟ ʦʙʲʝʢʪʠʚ ʧʨʠʙʦʨʘ ʚ ʧʨʠʝʤʥʳʡ 

ʜʘʪʯʠʢ ʜʘʣʴʥʦʤʝʨʘ. ʉ ʧʦʤʦʱʴʶ ʩʝʨʚʦʧʨʠʚʦʜʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ 

ʧʦʚʦʨʦʪʥʦʡ ʛʦʣʦʚʢʝ, ʪʨʝʢʝʨ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʣʝʜʠʪ ʟʘ ʧʝʨʝʤʝʱʝʥʠʝʤ 

ʦʪʨʘʞʘʪʝʣʷ, ʢʦʪʦʨʳʡ ʚ ʭʦʜʝ ʠʟʤʝʨʝʥʠʡ ʦʧʝʨʘʪʦʨ ʜʦʣʞʝʥ ʧʦʜʥʦʩʠʪʴ ʢ 

https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%8A%D0%B5%D0%BA%D1%82%D0%B8%D0%B2
https://ru.wikipedia.org/wiki/%D0%94%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%BC%D0%B5%D1%80
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ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ. ʂʦʦʨʜʠʥʘʪʳ ʦʪʨʘʞʘʪʝʣʷ x, y, z 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʦʤʧʴʶʪʝʨʦʤ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʚ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ ʪʨʝʢʝʨʘ ʧʦ ʠʟʤʝʨʝʥʥʳʤ ʫʛʣʘʤ ʧʦʚʦʨʦʪʘ ʝʛʦ ʛʦʣʦʚʢʠ Ŭ, ɓ ʠ 

ʨʘʩʩʪʦʷʥʠʶ d ʜʦ ʦʪʨʘʞʘʪʝʣʷ (ʨʠʩ. 1). 

 
ʈʠʩ. 1. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʣʘʟʝʨʥʦʛʦ ʪʨʝʢʝʨʘ 

 

ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʦʧʝʨʘʪʦʨ 

ʜʦʣʞʝʥ ʟʘʤʝʨʠʪʴ ʥʘ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ, 

ʥʘʧʨʠʤʝʨ, ʜʣʷ ʣʠʥʠʠ ï ʤʠʥʠʤʫʤ ʜʚʝ ʪʦʯʢʠ, ʜʣʷ ʧʣʦʩʢʦʩʪʠ ʠ ʦʢʨʫʞʥʦʩʪʠ ï 

ʪʨʠ. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪ ʢʦʦʨʜʠʥʘʪʳ ʮʝʥʪʨʘ ʵʣʝʤʝʥʪʘ, 

ʝʛʦ ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ ʠ ʦʪʢʣʦʥʝʥʠʷ ʬʦʨʤʳ. ʂʨʦʤʝ 

ʪʦʛʦ ʚʦʟʤʦʞʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʣʠʥʝʡʥʦ-ʫʛʣʦʚʳʝ ʨʘʟʤʝʨʳ ʤʝʞʜʫ 

ʠʟʤʝʨʝʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠ ʧʨʦʠʟʚʦʜʠʪʴ ʘʥʘʣʠʟ ʠʭ ʚʟʘʠʤʥʦʛʦ 

ʨʘʩʧʦʣʦʞʝʥʠʷ (ʥʝʧʘʨʘʣʣʝʣʴʥʦʩʪʴ, ʥʝʧʣʦʩʢʦʩʪʥʦʩʪʴ ʠ ʪ. ʜ.). ɼʣʷ ʠʟʤʝʨʝʥʠʷ 

ʢʨʠʚʦʣʠʥʝʡʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʝʪʘʣʝʡ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʤʧʦʨʪʘ CAD ʤʦʜʝʣʝʡ ʚ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʢʦʥʪʨʦʣʷ ʤʝʪʦʜʦʤ 

ʩʨʘʚʥʝʥʠʷ ʩ CAD ʤʦʜʝʣʴʶ. ʆʥʘ ʥʝʩʝʪ ʚ ʩʝʙʝ ʚʩʶ ʥʝʦʙʭʦʜʠʤʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʦʤʠʥʘʣʴʥʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʨʘʟʤʝʨʘʭ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɹʣʘʛʦʜʘʨʷ ʙʦʣʴʰʦʡ ʨʘʙʦʯʝʡ ʟʦʥʝ (ʜʦ 110é160 ʤ ʩ ʦʜʥʦʡ ʫʩʪʘʥʦʚʢʠ), 

ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ  (ʧʦʛʨʝʰʥʦʩʪʴ ʣʠʥʝʡʥʳʭ ʠʟʤʝʨʝʥʠʡ ʦʪ 8 ʤʢʤ + 0,4 ʤʢʤ), 

ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʨʝʜʝʣʷʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʢʦʦʨʜʠʥʘʪʳ 

ʦʪʨʘʞʘʪʝʣʷ ʚ ʜʠʥʘʤʠʯʝʩʢʦʤ ʨʝʞʠʤʝ, ʣʘʟʝʨʥʳʡ ʪʨʝʢʝʨ ʧʦʟʚʦʣʷʝʪ ʚʝʩʪʠ 

ʧʦʦʧʝʨʘʮʠʦʥʥʳʡ ʢʦʥʪʨʦʣʴ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠ ʩʙʦʨʢʝ ʢʨʫʧʥʳʭ 

ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʙʳʣ 

ʧʨʠʤʝʥʝʥ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ ʜʣʷ ʫʥʠʢʘʣʴʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʟʜʘʥʠʡ çʄʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ ʃɸʍʊɸè ʛ. ʉ-ʇʝʪʝʨʙʫʨʛ 

ʥʘ ʆʆʆ çʅʠʞʥʝʪʘʛʠʣʴʩʢʠʡ ʟʘʚʦʜ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡè. ʕʪʦʪ ʢʦʥʪʨʦʣʴ 

ʭʦʨʦʰʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣ ʩʝʙʷ, ʪʘʢ ʢʘʢ ʧʦʟʚʦʣʠʣ ʝʱʝ ʥʘ ʵʪʘʧʝ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʚʝʩʪʠ ʧʦʦʧʝʨʘʮʠʦʥʥʳʡ ʢʦʥʪʨʦʣʴ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʩʥʠʞʝʥʠʷ ʚʦʟʤʦʞʥʳʭ 

ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʧʨʦʝʢʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ CAD ʤʦʜʝʣʠ ʚʩʝʛʦ ʦʙʲʝʢʪʘ (ʨʠʩ. 3). 
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ʈʠʩ.3. ɻʦʪʦʚʘʷ ʢ ʦʪʛʨʫʟʢʝ ʢʦʣʦʥʥʘ ʜʣʷ ʦʙʲʝʢʪʘ çʄʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ ʃɸʍʊɸè 

ʛ. ʉ-ʇʝʪʝʨʙʫʨʛ 

 

ɸʥʘʣʦʛʠʯʥʳʡ ʤʝʪʦʜ ʧʨʠʤʝʥʷʣʩʷ ʥʘ ɸʆ çʏʝʣʷʙʠʥʩʢʠʡ ʟʘʚʦʜ 

ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡè ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ ʜʣʷ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʘʚʠʣʴʦʥʘ çEXPO 2017è ʛ. ɸʩʪʘʥʘ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʣʘʟʝʨʥʳʝ ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʧʨʝʜʣʘʛʘʶʪ ʙʦʣʝʝ 

ʩʦʚʝʨʰʝʥʥʳʝ ʤʝʪʦʜʳ ʢʦʦʨʜʠʥʘʪʥʳʭ ʠʟʤʝʨʝʥʠʡ ʠ ʜʝʣʘʶʪ ʚʦʟʤʦʞʥʦʡ 

ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɹʣʘʛʦʜʘʨʷ 

ʣʘʟʝʨʥʳʤ ʪʨʝʢʝʨʘʤ ʤʦʞʥʦ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʧʨʠ ʢʦʥʪʨʦʣʝ 

ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ ʠʟʜʝʣʠʡ ʠ ʩʙʦʨʦʢ ʚ ʨʘʟʳ ʠ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʩʧʝʮʠʘʣʴʥʳʭ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʰʘʙʣʦʥʦʚ ʠ ʢʦʥʪʨʦʣʴʥʦʡ 

ʦʩʥʘʩʪʢʠ. 

 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 

 

1. http://www.metrologi.ru/ʃʘʟʝʨʥʳʝ ʪʨʝʢʝʨʳ. 

2. tesis.com.ru/FARO Laser Tracker. 

3. w3.leika-geosistems.com/ɺʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʡ ʣʘʟʝʨʥʳʡ ʪʨʝʢʝʨ ʩ ʰʝʩʪʴʶ 

ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ. 
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ʉʇʆʉʆɹʓ ʇʈʆʊʀɺʆʇʆɾɸʈʅʆʁ ɿɸʑʀʊʓ 

ʄɽʊɸʃʃʀʏɽʉʂʀʍ ʂʆʅʉʊʈʋʂʎʀʁ 

 

ɺʣʘʩʝʥʢʦ ɸ.ʀ., ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ,  ʩʪʫʜʝʥʪʢʘ ʢʘʬʝʜʨʳ 

çʊʝʭʥʦʣʦʛʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘè 

ʄʠʭʘʡʣʦʚʘ ɸ. ʀ., ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʊʆʉʇ 

 

ʇʦʜ ʪʝʨʤʠʥʦʤ çʦʛʥʝʟʘʱʠʪʘè ʧʨʠʥʷʪʦ ʧʦʜʨʘʟʫʤʝʚʘʪʴ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ 

ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʜʝʡʩʪʚʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʦʛʥʝʩʪʦʡʢʦʩʪʠ 

ʥʝʩʫʱʠʭ ʠ ʜʨʫʛʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʜʦ ʥʝʦʙʭʦʜʠʤʳʭ ʤʠʥʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʦʛʥʝʟʘʱʠʪʝ ʫʢʘʟʳʚʘʶʪʩʷ ʚ ʉʅʠʇ ʠ ʪʨʝʙʦʚʘʥʠʷʭ 

ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʆʛʥʝʟʘʱʠʪʝ ʧʦʜʣʝʞʘʪ: 
- ʆʧʦʨʥʳʝ ʢʦʣʦʥʥʳ, ʢʦʩʳʥʢʠ. 

- ʇʨʦʛʦʥʳ, ʙʘʣʢʠ ʠ ʬʝʨʤʳ. 

- ʃʝʩʪʥʠʯʥʳʝ ʤʘʨʰʠ, ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʠʟ 
ʤʝʪʘʣʣʘ. 

- ʅʘʧʨʘʚʣʷʶʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʩʪʝʥ. 

- ɼʦʧʦʣʥʠʪʝʣʴʥʦ, ʤʦʞʝʪ ʧʦʥʘʜʦʙʠʪʴʩʷ ʦʛʥʝʟʘʱʠʪʘ 

ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ ɻʂʃ, ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʧʦʨʥʳʝ ʙʘʣʢʠ ʜʣʷ 

ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʟʘʢʨʳʚʘʶʪ ʛʠʧʩʦʚʦʣʦʢʦʥʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ. 

ʊʦʣʱʠʥʘ ʦʛʥʝʟʘʱʠʪʥʦʛʦ ʩʣʦʷ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʝ 

ʨʝʰʝʥʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʟʘʱʠʪʳ ʦʧʦʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʚʦ ʤʥʦʛʦʤ 

ʟʘʚʠʩʷʪ ʦʪ ʪʨʝʙʦʚʘʥʠʡ ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʟʜʘʥʠʷ 

ʠʣʠ ʩʦʦʨʫʞʝʥʠʷ. 

ɺʠʜʳ ʦʛʥʝʟʘʱʠʪʳ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ 

ʇʨʦʪʠʚʦʧʦʞʘʨʥʳʝ ʧʦʢʨʳʪʠʷ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʤʦʛʫʪ ʙʳʪʴ 

ʚʳʧʦʣʥʝʥʳ ʩ ʧʦʤʦʱʴʶ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʧʝʮʠʘʣʴʥʦʛʦ ʢʘʨʢʘʩʘ ʠʣʠ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʧʣʦʠʟʦʣʠʨʫʶʱʠʭ ʠ ʧʦʚʳʰʘʶʱʠʭ ʧʨʦʯʥʦʩʪʴ ʤʘʪʝʨʠʘʣʦʚ. 

ɼʣʷ ʵʪʠʭ ʞʝ ʮʝʣʝʡ ʥʘʥʦʩʷʪ ʘʥʪʠʢʦʨʨʦʟʠʡʥʦʝ ʠ ʦʛʥʝʟʘʱʠʪʥʦʝ ʧʦʢʨʳʪʠʝ, 

ʜʣʷ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ ʚʢʣʶʯʘʶʱʝʝ ʚ ʩʝʙʷ ʩʧʝʮʠʘʣʴʥʳʝ ʣʘʢʠ, ʢʨʘʩʢʠ, 

ʧʨʦʧʠʪʢʠ ʠ ʛʨʫʥʪʦʚʢʠ.  

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʩʧʦʩʦʙʦʚ ʟʘʱʠʪʳ ʤʝʪʘʣʣʠʯʝʩʢʠʭ 

ʠʟʜʝʣʠʡ: 
ʀʟʛʦʪʦʚʣʝʥʠʝ ʢʘʨʢʘʩʘ. ɿʘʱʠʪʘ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʤʦʞʝʪ ʙʳʪʴ 

ʚʳʧʦʣʥʝʥʘ ʩ ʧʦʤʦʱʴʶ ʢʣʘʜʢʠ ʢʠʨʧʠʯʘ, ʠʟʦʣʷʮʠʠ ʤʠʥʝʨʘʣʴʥʳʤʠ 

ʫʪʝʧʣʠʪʝʣʷʤʠ ʠʣʠ ʛʠʧʩʦʢʘʨʪʦʥʥʦʤ. ʂʠʨʧʠʯʥʘʷ ʢʣʘʜʢʘ ʠʣʠ ʙʝʪʦʥʠʨʦʚʘʥʠʝ 

ʪʘʢʞʝ ʧʦʟʚʦʣʷʶʪ ʩʥʠʟʠʪʴ ʪʝʧʣʦʚʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʤʝʪʘʣʣ, ʥʦ ʠʟʦʣʷʮʠʷ 

ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʠʤʝʝʪ ʠ ʩʚʦʠ ʥʝʜʦʩʪʘʪʢʠ. ʉʦ 

ʚʨʝʤʝʥʝʤ ʤʝʪʘʣʣ ʙʝʟ ʜʦʣʞʥʦʡ ʦʙʨʘʙʦʪʢʠ ʛʠʜʨʦʠʟʦʣʷʮʠʝʡ ʥʘʯʠʥʘʝʪ ʛʥʠʪʴ, 

ʯʪʦ ʫʤʝʥʴʰʘʝʪ ʝʛʦ ʧʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɺʦ ʚʨʝʤʷ ʥʘʛʨʝʚʘʥʠʷ 

ʙʝʪʦʥʥʳʡ ʩʣʦʡ ʠ ʢʠʨʧʠʯʥʘʷ ʢʣʘʜʢʘ ʤʦʛʫʪ ʨʘʩʰʠʨʷʪʴʩʷ ʠ ʪʨʝʩʢʘʪʴʩʷ. ɼʣʷ 

ʫʚʝʣʠʯʝʥʠʷ ʟʘʱʠʪʥʳʭ ʩʚʦʡʩʪʚ ʦʙʷʟʘʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʢʝʨʦʚ (ʜʣʷ 

ʢʠʨʧʠʯʘ) ʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʘʨʤʠʨʦʚʘʥʠʷ (ʜʣʷ ʙʝʪʦʥʘ). 
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ʈʠʩ. 1 ɿʘʱʠʪʘ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʤʘʣʦʪʝʧʣʦʧʨʦʚʦʜʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ.  

ʘ  ʢʠʨʧʠʯʦʤ; ʙ  ʛʠʧʩʦʚʳʤʠ ʧʣʠʪʘʤʠ; ʚ  ʰʪʫʢʘʪʫʨʢʦʡ; 1  ʩʪʘʣʴʥʘʷ ʢʦʣʦʥʥʘ; 2  

ʩʪʘʣʴʥʘʷ ʙʘʣʢʘ; 3  ʢʠʨʧʠʯ; 4  ʛʠʧʩʦʚʘʷ ʧʣʠʪʘ; 5  ʰʪʫʢʘʪʫʨʢʘ; 6  ʘʥʢʝʨ; 7  

ʘʨʤʘʪʫʨʥʳʡ ʢʘʨʢʘʩ; 8  ʦʙʲʝʤʥʘʷ ʩʝʪʢʘ 

 

ʆʛʥʝʟʘʱʠʪʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ: ʢʨʘʩʢʠ, ʣʘʢʠ, 

ʛʨʫʥʪʦʚʢʠ, ʧʨʦʧʠʪʢʠ. ʉ ʧʦʤʦʱʴʶ ʃʂʄ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʘ ʣʶʙʘʷ 

ʛʨʫʧʧʘ ʦʛʥʝʟʘʱʠʪʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ, ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ 

ʧʨʦʯʥʦʩʪʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʙʨʘʪʴ ʧʦʜʭʦʜʷʱʝʝ ʩʨʝʜʩʪʚʦ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʥʘʥʝʩʪʠ ʝʛʦ ʚ ʥʝʩʢʦʣʴʢʦ ʩʣʦʝʚ. ʈʘʙʦʪʳ ʧʦ ʥʘʥʝʩʝʥʠʶ ʚʳʧʦʣʥʷʶʪʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʳʩʪʨʦ, ʘ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʛʥʝʟʘʱʠʪʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʤʝʥʝʝ 20-25 ʣʝʪ (ʩʨʦʢ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʠ ʤʘʨʢʠ 

ʠʩʧʦʣʴʟʦʚʘʥʥʦʛʦ ʩʦʩʪʘʚʘ). 

 

 

 

 

 

 

 

 

 

 
 

ʈʠʩ. 2 ʇʦʩʣʦʡʥʘʷ ʟʘʱʠʪʘ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ. 

 
ʇʨʦʪʠʚʦʧʦʞʘʨʥʳʝ ʢʨʘʩʢʠ ʠ ʣʘʢʠ ʧʦ ʤʝʪʘʣʣʫ 

ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʃʂʄ. 

1. ɺʩʧʫʯʠʚʘʶʱʘʷʩʷ ʢʨʘʩʢʘ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʳʜʝʣʷʝʪ ʧʘʨ ʠʣʠ ʛʘʟ ʠ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 
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ʚʳʩʦʢʦʧʦʨʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ. ɺ ʧʨʦʮʝʩʩʝ ʚʩʧʫʯʠʚʘʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʪʦʣʱʠʥʘ ʟʘʱʠʪʥʦʛʦ ʩʣʦʷ. ʉʦʩʪʘʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʩʧʦʩʦʙʝʥ 

ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʚ 10-40 ʨʘʟ. ʇʨʠ ʫʩʣʦʚʠʠ ʥʘʥʝʩʝʥʠʷ ʩʣʦʷ ʚ 1 ʤʤ, ʪʦʣʱʠʥʘ 

ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 4 ʩʤ. 

2. ʆʛʥʝʟʘʱʠʪʥʳʝ ʢʨʘʩʢʠ ʜʣʷ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ ʥʘ ʚʦʜʥʦʡ ʦʩʥʦʚʝ 
ʥʝʚʩʧʫʯʠʚʘʶʱʝʛʦʩʷ ʪʠʧʘ ʨʘʙʦʪʘʶʪ ʟʘ ʩʯʝʪ: ʧʦʛʣʦʱʝʥʠʷ ʪʝʧʣʘ, ʚʳʜʝʣʝʥʠʷ 

ʛʘʟʦʚ ʠʥʛʠʙʠʪʦʨʦʚ ʠ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʚʦʜʳ. ʇʦʩʣʝʜʥʠʝ ʦʙʳʯʥʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʦʤʝʱʝʥʠʷʭ, ʛʜʝ ʥʝʪ ʚʳʩʦʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʦʛʥʝʩʪʦʡʢʦʩʪʠ. 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 

1. ʌɿ ˉ123 ï ʊʝʭʥʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʦ ʪʨʝʙʦʚʘʥʠʷʭ ʧʦʞʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ (ʚ ʨʝʜ. ʌʝʜʝʨʘʣʴʥʳʭ ʟʘʢʦʥʦʚ ʦʪ 10.07.2012 N 117-ʌɿ, ʦʪ 

02.07.2013 N 185-ʌɿ, ʦʪ 23.06.2014 N 160-ʌɿ). 

2. ʉʅʠʇ 21-01-97 çʇʦʞʘʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡè. 

3. ʉʇ 2.13130.2012 çʉʠʩʪʝʤʳ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ. ʆʙʝʩʧʝʯʝʥʠʝ 
ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳè. 

 
ɺʃʀʗʅʀɽ ʇɸʈɸʄɽʊʈʆɺ ʀ ʆʉʅɸʑɽʅʅʆʉʊʀ 

ʇʆʄɽʑɽʅʀʗ ʅɸ ɽɻʆ ʂɸʊɽɻʆʈʀʖ ʇʆ ʇʆɾɸʈʅʆʁ ʀ 

ɺʓɿʈʓɺʆʇʆɾɸʈʅʆʁ ʆʇɸʉʅʆʉʊʀ 

 

ʄʦʩʢʚʠʥ ɺ.ɸ., ʩʪʫʜʝʥʪ ʢʘʬʝʜʨʳ ʊʆʉʇ 

ʏʝʨʥʦʚʘ ɽ.ɺ., ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʊʆʉʇ, 

ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ   

 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʝʛʦ ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ ʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ ʪʨʝʙʦʚʘʥʠʡ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ 

ʢʘʪʝʛʦʨʠʶ ʧʦʤʝʱʝʥʠʷ ʠ ʟʜʘʥʠʷ ʧʦ ʧʦʞʘʨʥʦʡ ʠ ʚʟʨʳʚʦʧʦʞʘʨʥʦʡ 

ʦʧʘʩʥʦʩʪʠ. 

ɺʩʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʟʜʘʥʠʷ ʠ ʧʦʤʝʱʝʥʠʷ ʩʦʛʣʘʩʥʦ ʌɿ ˉ123ʠ ʉʇ 

12.13130.2009 ʜʝʣʷʪʩʷ ʥʘ  ʢʘʪʝʛʦʨʠʠ: 

- ɸ ï ʧʦʚʳʰʝʥʥʘʷ ʚʟʨʳʚʦʧʦʞʘʨʦʦʧʘʩʥʦʩʪʴ 

- ɹ ïʚʟʨʳʚʦʧʦʞʘʨʦʦʧʘʩʥʦʪʴ 

- ɺ1-ɺ4 ïʧʦʞʘʨʦʦʧʘʩʥʦʩʪʴ; 

- ɻ ï ʫʤʝʨʝʥʥʘʷ ʧʦʞʘʨʦʦʧʘʩʥʦʩʪʴ; 

- ɼ ï ʧʦʥʠʞʝʥʥʘʷ ʧʦʞʘʨʦʦʧʘʩʥʦʩʪʴ. 

ʇʨʠ ʵʪʦʤ, ʢʘʪʝʛʦʨʠʷ ʧʦʤʝʱʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʫʪʝʤ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʧʨʦʚʝʨʢʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʢʘʪʝʛʦʨʠʷʤ, ʥʘʯʠʥʘʷ ʩ 

ʩʘʤʦʡ ʦʧʘʩʥʦʡ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ, ʧʨʠʚʝʜʝʥʥʦʡ ʚ ʉʇ 12.13130.2009. ʇʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʢʘʪʝʛʦʨʠʠ ʧʦʤʝʱʝʥʠʷ ʜʦʣʞʥʘ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʥʘʠʭʫʜʰʘʷ 

ʨʘʩʯʝʪʥʘʷ ʩʠʪʫʘʮʠʷ. 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʦʚʝʨʢʘ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʦʤʝʱʝʥʠʷ ʢ 

ʢʘʪʝʛʦʨʠʠ ɸ ʠ ɹ ʧʦ ʧʨʠʣʦʞʝʥʠʶ ɸ ʚ [2]. ʀʪʦʛʦʤ ʨʘʩʯʝʪʘ ʧʦ ʵʪʦʤʫ 
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ʧʨʠʣʦʞʝʥʠʶ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚʟʨʳʚʘ. ʕʪʦʪ 

ʧʘʨʘʤʝʪʨ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʛʦʨʶʯʠʭ ʚʝʱʝʩʪʚ ʧʦ ʬ. ɸ.1 

[2], ʘ ʜʣʷ ʩʤʝʩʝʡ ʧʦ ʬ. ɸ.4 [2]. ɽʩʣʠ ʠʟʙʳʪʦʯʥʦʝ ʜʘʚʣʝʥʠʝ ʚʟʨʳʚʘ 

ʧʨʝʚʦʩʭʦʜʠʪ ʠʣʠ ʨʘʚʥʦ 5 ʢʇʘ, ʪʦ ʧʦʤʝʱʝʥʠʶ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʢʘʪʝʛʦʨʠʷ ɸ 

ʠʣʠ ɹ ( ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʱʝʩʪʚ, ʭʨʘʥʷʱʠʭʩʷ ʠʣʠ ʦʙʨʘʱʘʶʱʠʭʩʷ ʚ ʥʝʤ), 

ʝʩʣʠ ʞʝ ʦʥʦ ʤʝʥʴʰʝ ʢʘʟʘʥʥʦʛʦ ʚʳʰʝ ʟʥʘʯʝʥʠʷ, ʪʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʦʚʝʨʢʘ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʦʤʝʱʝʥʠʷ ʢ ʢʘʪʝʛʦʨʠʠ ɺ. ʇʨʠ ʵʪʦʤ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʦʞʘʨʥʦʡ ʥʘʛʨʫʟʢʠ, ʧʨʠʭʦʜʷʱʝʡʩʷ ʥʘ ʫʯʘʩʪʦʢ, ʜʘʥʥʘʷ ʢʘʪʝʛʦʨʠʷ ʜʝʣʠʪʩʷ 

ʥʘ 4 ʧʦʜʢʘʪʝʛʦʨʠʠ. ɺ1 ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʘʷ, ʘ ɺ4 ï ʥʘʠʤʝʥʝʝ. ʀ ʪʘʢ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʜʦ ʢʘʪʝʛʦʨʠʠ ɼ ʚʢʣʶʯʠʪʝʣʴʥʦ. 

ʎʝʣʴʶ ʥʘʧʠʩʘʥʠʷ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʠ 

ʦʩʥʘʱʝʥʥʦʩʪʠ ʧʦʤʝʱʝʥʠʷ ʥʘ ʝʛʦ ʢʘʪʝʛʦʨʠʶ ʧʦ ʧʦʞʘʨʥʦʡ ʠ 

ʚʟʨʳʚʦʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ. ɼʣʷ ʵʪʦʛʦ ʧʨʦʠʟʚʝʜʝʤ ʨʘʩʯʝʪ ʧʦʤʝʱʝʥʠʷ ʩ 

ʧʦʞʘʨʥʦʡ ʥʘʛʨʫʟʢʦʡ ʠʜʝʥʪʠʯʥʦʡ ʜʣʷ ʚʩʝʭ ʨʘʩʯʝʪʥʳʭ ʩʣʫʯʘʝʚ, ʧʦʦʯʝʨʝʜʥʦ 

ʠʟʤʝʥʷʷ ʝʛʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʠ ʧʘʨʘʤʝʪʨʳ ʝʛʦ ʦʩʥʘʱʝʥʥʦʩʪʠ 

ʨʘʟʣʠʯʥʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʚʣʠʷʶʪ ʥʘ 

ʝʛʦ ʧʦʞʘʨʥʫʶ ʠ ʚʟʨʳʚʦʧʦʞʘʨʥʫʶ ʦʧʘʩʥʦʩʪʴ. 

ɺ ʢʘʯʝʩʪʚʝ ʨʘʩʯʝʪʥʦʛʦ ʩʣʫʯʘʷ ʧʨʠʥʠʤʘʝʤ ʧʦʤʝʱʝʥʠʝ ʜʣʷ ʭʨʘʥʝʥʠʷ 

ʙʝʥʟʠʥʘ ɸʀ 93 (ʣʝʪʥʠʡ) ʚ ʝʤʢʦʩʪʠ ʦʙʲʝʤʦʤ 100ʣ. ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ ʧʦʤʝʱʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ.1. 

 
ʈʠʩ.1. ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʦʤʝʱʝʥʠʷ. 

 

ʈʘʩʯʝʪʳ ʚʳʧʦʣʥʝʥʳ ʧʦ ʤʝʪʦʜʠʢʝ, ʧʨʠʚʝʜʝʥʥʦʡ ʚ [2] ʠ [3].  

ʉʦʛʣʘʩʥʦ [3] ʜʘʥʥʦʝ ʚʝʱʝʩʪʚʦ ʦʪʥʦʩʠʪʩʷ ʢ ʩʤʝʩʷʤ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʨʘʩʯʝʪ ʩʣʝʜʫʝʪ ʚʝʩʪʠ ʧʦ ʬ.ɸ.4 [2]. ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ ʨʘʩʯʝʪʥʫʶ ʬʦʨʤʫʣʫ, 

ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʨʘʟʣʠʯʥʳʝ ʨʘʩʯʝʪʥʳʝ ʩʠʪʫʘʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ 

ʥʘ ʢʘʪʝʛʦʨʠʶ ʧʦ ʚʟʨʳʚʦʧʦʞʘʨʥʦʡ ʠ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ. 

ɝὖ
ά Ὄ̓ ὖ ὤ

ὠ̒̃”̃ ˞̑ Ὕ

ρ

ὑ̎
                                            ρ 

ʛʜʝ ɝὖ ï ʠʟʙʳʪʦʯʥʦʝ ʜʘʚʣʝʥʠʝ ʚʟʨʳʚʘ; 
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Ὄ̓ ï ʪʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ; 

”̃- ʧʣʦʪʥʦʩʪʴ ʚʦʟʜʫʭʘ ʧʨʠ ʥʘʯʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝὝ; 

˞̑ ïʪʝʧʣʦʝʤʢʦʩʪʴ ʚʦʟʜʫʭʘ; 

ὑ̎ ï ʢʦʵʬʬʠʮʠʝʥʪ ʫʯʠʪʳʚʘʶʱʠʡ ʥʝʛʝʨʤʝʪʠʯʥʦʩʪʴ ʧʦʤʝʱʝʥʠʷ; 

ὖ- ʥʘʯʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ; 

ά ïʤʘʩʩʘ ʛʦʨʶʯʝʛʦ ʛʘʟʘ ʠʣʠ ʧʘʨʦʚ ʃɺɾ, ʚʳʰʝʜʰʠʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʝʪʥʦʡ 

ʘʚʘʨʠʠ; 

ὤ ï ʢʦʵʬʬʠʮʠʝʥʪ ʫʯʘʩʪʠʷ ʛʦʨʶʯʠʭ ʛʘʟʦʚ ʠ ʧʘʨʦʚ ʚ ʛʦʨʝʥʠʠ; 

ὠ̒  ̃ï ʩʚʦʙʦʜʥʳʡ ʦʙʲʝʤ ʧʦʤʝʱʝʥʠʷ 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʩʦʩʪʘʚ ʬʦʨʤʫʣʳ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ 

ʧʝʨʝʤʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʣʠʰʴ 2 ʬʘʢʪʦʨʘ: ʩʚʦʙʦʜʥʳʡ ʦʙʲʝʤ ʧʦʤʝʱʝʥʠʷ ʠ 

ʤʘʩʩʘ ʛʦʨʶʯʝʛʦ ʛʘʟʘ ʠʣʠ ʧʘʨʦʚ ʃɺɾ ʠ ɻɾ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʩʤʦʪʨʠʤ 

ʩʣʫʯʘʠ, ʢʦʛʜʘ ʚʦʟʤʦʞʥʦ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʵʪʠ ʧʘʨʘʤʝʪʨʳ ʨʘʟʣʠʯʥʳʤʠ 

ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ʠʣʠ ʠʟʤʝʥʝʥʠʝʤ ʨʘʟʤʝʨʦʚ ʧʦʤʝʱʝʥʠʷ ʠ 

ʧʨʦʚʝʜʝʤ ʜʣʷ ʥʠʭ ʨʘʩʯʝʪʳ ʢʘʪʝʛʦʨʠʡ ʧʦ ʚʟʨʳʚʦʧʦʞʘʨʥʦʡ ʠ ʧʦʞʘʨʥʦʡ 

ʦʧʘʩʥʦʩʪʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʫ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʨʝʜʩʪʘʚʠʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʚ ʙʦʣʝʝ ʥʘʛʣʷʜʥʦʤ ʚʠʜʝ. 

ʊʘʙʣʠʮʘ 1  

ʉʚʦʜʥʘʷ ʨʘʩʯʝʪʥʘʷ ʪʘʙʣʠʮʘ 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʦʚ ʤʦʞʝʤ ʥʘʙʣʶʜʘʪʴ, ʯʪʦ ʫʩʪʨʦʡʩʪʚʦ 

ʚʝʥʪʠʣʷʮʠʠ, ʨʘʙʦʪʘʶʱʝʡ ʚʦ ʚʨʝʤʷ ʧʦʞʘʨʘ ʚ ʜʘʥʥʦʤ ʧʦʤʝʱʝʥʠʠ, ʫʩʪʘʥʦʚʢʘ 

ʝʤʢʦʩʪʠ ʜʣʷ ʣʦʢʘʣʠʟʘʮʠʠ ʨʦʟʣʠʚʘ ʃɺɾ ʠ ʫʚʝʣʠʯʝʥʠʝ ʚʳʩʦʪʳ ʦʜʥʦʟʥʘʯʥʦ 

ʈʘʩʯʝʪʥʳʡ ʩʣʫʯʘʡ DP, ʢʇʘ ʂʘʪʝʛʦʨʠʷ 

ʧʦʤʝʱʝʥʠʷ 

ɹʝʟ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ 

ʤʝʨʦʧʨʠʷʪʠʡ 

24,82 

 

ɸ 

ʉ ʫʩʪʘʥʦʚʢʦʡ 

ʚʝʥʪʠʣʷʮʠʠ, 

ʨʘʙʦʪʘʶʱʝʡ ʧʨʠ 

ʧʦʞʘʨʝ 

8,27 

 

ɸ 

ʉ ʫʩʪʘʥʦʚʢʦʡ 

ʝʤʢʦʩʪʠ ʜʣʷ 

ʣʦʢʘʣʠʟʘʮʠʠ ʨʦʟʣʠʚʘ 

0,25 

 

ɺ 

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʧʣʦʱʘʜʠ ʧʦʤʝʱʝʥʠʷ ʜʦ 

70 ʤ
2 

24,82 ɸ 

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʧʣʦʱʘʜʠ ʧʦʤʝʱʝʥʠʷ ʜʦ 

200 ʤ
2
 

12,41 ɸ 

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʚʳʩʦʪʳ ʧʦʤʝʱʝʥʠʷ  

ʥʘ 3 ʤ 

14,48 ɸ 
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ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʠʟʙʳʪʦʯʥʦʝ ʜʘʚʣʝʥʠʝ ʚʟʨʳʚʘ ʚ ʧʦʤʝʱʝʥʠʠ, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʧʦʤʝʱʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦ ʣʠʰʴ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ 

ʦʙʲʝʤ ʨʘʟʣʠʚʘʶʱʝʡʩʷ ʞʠʜʢʦʩʪʠ ʤʝʥʴʰʝ ʧʣʦʱʘʜʠ ʧʦʤʝʱʝʥʠʷ. ɺ 

ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ, ʧʦʢʘʟʘʪʝʣʴ ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚʟʨʳʚʘ, ʘ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʢʘʪʝʛʦʨʠʷ ʧʦ ʧʦʞʘʨʥʦʡ ʠ ʚʟʨʳʚʦʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ 

ʦʩʪʘʶʪʩʷ ʥʝʠʟʤʝʥʥʳʤʠ. ʅʘ ʨʠʩ. 2 ʧʨʠʚʝʜʝʥ ʛʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ 

ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʧʣʦʱʘʜʠ ʜʣʷ ʧʦʩʪʦʷʥʥʦʛʦ ʦʙʲʝʤʘ 

ʨʘʟʣʠʚʘʶʱʝʡʩʷ ʞʠʜʢʦʩʪʠ (100 ʣ) 

ʈʠʩ. 2 -  ɻʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚʟʨʳʚʘ 

 

ɺʳʚʦʜ: ʧʨʦʠʟʚʝʜʷ ʚʘʨʠʘʪʠʚʥʳʡ ʨʘʩʯʝʪ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʩʥʠʞʝʥʠʷ ʢʘʪʝʛʦʨʠʠ ʧʦ ʧʦʞʘʨʥʦʡ ʠ 

ʚʟʨʳʚʦʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʢʘ ʝʤʢʦʩʪʝʡ ʜʣʷ ʣʦʢʘʣʠʟʘʮʠʠ 

ʨʦʟʣʠʚʘ ʃɺɾ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʧʣʦʱʘʜʴ ʠʩʧʘʨʝʥʠʷ. 

ɺʪʦʨʳʤ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʩʥʘʱʝʥʠʝ ʩʧʝʮʠʘʣʴʥʦʡ ʩʠʩʪʝʤʦʡ 

ʚʝʥʪʠʣʷʮʠʠ. ʊʨʝʪʴʠʤ - ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʧʦʤʝʱʝʥʠʷ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ 

ʝʛʦ ʚʳʩʦʪʳ. ʋʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʧʦʤʝʱʝʥʠʷ ʥʝ ʚʩʝʛʜʘ ʦʢʘʟʳʚʘʝʪ 

ʥʝʦʙʭʦʜʠʤʳʡ ʵʬʬʝʢʪ. 

 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 

 

1. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ çʊʝʭʥʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʦ ʪʨʝʙʦʚʘʥʠʷʭ 

ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè ʦʪ 22 ʠʶʣʷ 2008 ˉ 123-ʌɿ (ʚ ʨʝʜʘʢʮʠʠ ʬʝʜ. 

ʟʘʢʦʥʦʚ ʦʪ 10.07.2012 ˉ117-ʌɿ, ʦʪ 02.07.2013 ˉ 185-ʌɿ, ʦʪ 23.06.2014 ˉ 

160-ʌɿ) 

2. ʉʇ 12.13130.2009 çʆʧʨʝʜʝʣʝʥʠʝ ʢʘʪʝʛʦʨʠʡ ʧʦʤʝʱʝʥʠʡ, ʟʜʘʥʠʡ ʠ 

ʥʘʨʫʞʥʳʭ ʫʩʪʘʥʦʚʦʢ ʧʦ ʚʟʨʳʚʦʧʦʞʘʨʥʦʡ ʠ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠè -  ʄ: 

ʌɻʋ ɺʅʀʀʇʆ ʄʏʉ ʈʦʩʩʠʠ, 2009 - 28 ʩ 
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3. ʇʦʩʦʙʠʝ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʉʇ 12.13130.2009 çʆʧʨʝʜʝʣʝʥʠʝ ʢʘʪʝʛʦʨʠʡ 

ʧʦʤʝʱʝʥʠʡ, ʟʜʘʥʠʡ ʠ ʥʘʨʫʞʥʳʭ ʫʩʪʘʥʦʚʦʢ ʧʦ ʚʟʨʳʚʦʧʦʞʘʨʥʦʡ ʠ 

ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠè/ ʉʤʦʣʠʥ ʀ.ʄ ʠ ʜʨ. - ʄ: ɺʅʀʀʇʆ,2014 -147 ʩ. 

4. çʇʦʞʘʨʦʚʟʨʳʚʦʙʝʟʦʧʘʩʥʦʩʪʴ ʚʝʱʝʩʪʚ ʠ ʤʘʪʝʨʠʘʣʦʚ ʠ ʩʨʝʜʩʪʚʘ ʠʭ 

ʪʫʰʝʥʠʷè: ʩʧʨʘʚ.ʠʟʜ.: ʚ 2 ʢʥʠʛʘʭ/ ɹʘʨʘʪʦʚ ɸ.ʅ., ʂʦʨʦʣʴʯʝʥʢʦ ɻ.ʅ., ʂʨʘʚʯʫʢ 

ʠ ʜʨ. ï ʄ: ʍʠʤʠʷ,  1990 -496 

 

ɹʓʉʊʈʆɺʆɿɺʆɼʀʄʓɽ ɿɼɸʅʀʗ ʀ ʉʆʆʈʋɾɽʅʀʗ 

ʆʚʩʷʥʥʠʢʦʚʘ ʆ.ʅ., ʇʘʨʬʝʥʦʚʘ ʂ.ɺ., ʩʪʫʜʝʥʪʳ, 

ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʉʣʝʧʳʥʠʥʘ ʊ.ʅ. ʢʘʬʝʜʨʘ ʊʆʉʇ, 

ʟʘʚ.ʣʘʙʦʨʘʪʦʨʠʝʡ ɺʦʣʞʘʥʠʥʘ ʅ.ʉ. ʢʘʬʝʜʨʘ ʊʆʉʇ, 

ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ   

 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʚ ʈʦʩʩʠʠ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʝʩʴʤʘ 

ʩʪʨʝʤʠʪʝʣʴʥʦ: ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ, ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʝ ʠ ʤʝʥʝʝ ʟʘʪʨʘʪʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʦʙʣʘʜʘʶʱʠʝ ʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʜʦʩʪʦʠʥʩʪʚ ʠ ʧʨʝʠʤʫʱʝʩʪʚ ʧʝʨʝʜ ʪʨʘʜʠʮʠʦʥʥʳʤʠ 

ʨʝʰʝʥʠʷʤʠ. 

ʆʜʥʦ ʠʟ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʭ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ 

ʨʳʥʢʝ ʨʝʰʝʥʠʡ - ʙʳʩʪʨʦʚʦʟʚʦʜʠʤʳʝ ʟʜʘʥʠʷ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʢʦʪʦʨʳʭ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʯʥʦʛʦ ʥʘʜʝʞʥʦʛʦ ʢʘʨʢʘʩʘ ʚ 

ʦʙʨʘʤʣʝʥʠʠ ʦʛʨʘʞʜʘʶʱʠʭ ʣʝʛʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʙʳʩʪʨʦʚʦʟʚʦʜʠʤʳʭ ʟʜʘʥʠʡ ʷʚʣʷʝʪʩʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʘʣʣʦʢʘʨʢʘʩʘ. ʉʪʝʥʳ ʪʘʢʠʭ ʟʜʘʥʠʡ ʤʦʛʫʪ 

ʠʟʛʦʪʘʚʣʠʚʘʪʴʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʩʲʸʤʥʦʡ ʦʧʘʣʫʙʢʠ, ʥʦ ʦʙʳʯʥʦ 

ʤʦʥʪʠʨʫʶʪʩʷ ʠʟ ʩʵʥʜʚʠʯ-ʧʘʥʝʣʝʡ ʠʣʠ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʠʩʪʦʚʦʡ 

ʩʙʦʨʢʠ.ʆʜʥʦ ʠʟ ʛʣʘʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʙʦʣʴʰʠʥʩʪʚʘ ʙʳʩʪʨʦʚʦʟʚʦʜʠʤʳʭ 

ʟʜʘʥʠʡ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʤʦʢʨʳʭè ʧʨʦʮʝʩʩʦʚ. ʉʪʝʥʳ ʠ 

ʢʨʦʚʣʷ ʟʜʘʥʠʷ ʤʦʥʪʠʨʫʶʪʩʷ ʥʘ ʙʦʣʪʦʚʳʭ ʩʦʝʜʠʥʝʥʠʷʭ ʠʣʠ ʧʨʠ ʧʦʤʦʱʠ 

ʩʚʘʨʢʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʝʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʛʦʜʘ ʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʷʝʪ ʝʛʦ ʧʨʦʮʝʩʩ. ʂʨʦʤʝ ʪʦʛʦ, ʟʘ ʩʯʸʪ ʣʸʛʢʠʭ 

ʦʛʨʘʞʜʘʶʱʠʭ ʠ ʢʨʦʚʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʫʤʝʥʴʰʘʝʪʩʷ ʥʘʛʨʫʟʢʘ ʥʘ 

ʤʝʪʘʣʣʦʢʘʨʢʘʩ ʠ ʬʫʥʜʘʤʝʥʪ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʜʝʰʝʚʣʷʝʪ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ.ɿʜʘʥʠʷ ʥʘ ʙʦʣʪʦʚʳʭ ʩʦʝʜʠʥʝʥʠʷʭ ʤʦʙʠʣʴʥʳ, ʪʘʢ ʢʘʢ ʠʭ 

ʤʦʞʥʦ ʨʘʟʦʙʨʘʪʴ ʠ ʧʝʨʝʚʝʟʪʠ ʚ ʜʨʫʛʦʝ ʤʝʩʪʦ. ʆʜʥʦʵʪʘʞʥʳʝ ʥʝʙʦʣʴʰʠʝ ʧʦ 

ʧʣʦʱʘʜʠ ʙʳʩʪʨʦʚʦʟʚʦʜʠʤʳʝ ʟʜʘʥʠʷ ʤʦʞʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʘ ʨʦʚʥʦʡ 

ʧʣʦʱʘʜʢʝ ʙʝʟ ʬʫʥʜʘʤʝʥʪʘ. 

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʙʳʩʪʨʦʚʦʟʚʦʜʠʤʳʭ ʟʜʘʥʠʡ ʦʯʝʥʴ ʰʠʨʦʢʘ, ʵʪʦ ʥʝ 

ʪʦʣʴʢʦ ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʙʲʝʢʪʳ, ʥʦ ʠ ʪʦʨʛʦʚʳʝ, ʦʬʠʩʥʳʝ ʠ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʟʜʘʥʠʷ, ʩʢʣʘʜʩʢʠʝ ʧʦʤʝʱʝʥʠʷ, ʘʚʪʦʩʝʨʚʠʩʳ, 

ʦʙʱʝʞʠʪʠʷ, ʩʧʦʨʪʠʚʥʦ-ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʪʦʨʛʦʚʳʝ ʮʝʥʪʨ  rʠ 

ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʇʦʜ ʙʦʣʴʰʠʥʩʪʚʦ ʙʠʟʥʝʩ ʟʘʜʘʯ ʠʤʝʥʥʦ ʙʳʩʪʨʦʚʦʟʚʦʜʠʤʳʝ 

ʟʜʘʥʠʷ ʧʦʜʭʦʜʷʪ ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ, ʢʘʢ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʪʘʢ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ. 

https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D1%81%D1%8A%D1%91%D0%BC%D0%BD%D0%B0%D1%8F_%D0%BE%D0%BF%D0%B0%D0%BB%D1%83%D0%B1%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D1%8D%D0%BD%D0%B4%D0%B2%D0%B8%D1%87-%D0%BF%D0%B0%D0%BD%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%A4%D1%83%D0%BD%D0%B4%D0%B0%D0%BC%D0%B5%D0%BD%D1%82
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ɹʳʩʪʨʦʚʦʟʚʦʜʠʤʳʝ ʟʜʘʥʠʷ ʩ ʤʝʪʘʣʣʠʯʝʩʢʠʤ ʢʘʨʢʘʩʦʤ ʠ 

ʦʛʨʘʞʜʘʶʱʠʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ ʠʟ ʩʵʥʜʚʠʯ-ʧʘʥʝʣʝʡ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʝʟʜʝ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʦʥʠ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ 

ʧʦʚʳʰʝʥʥʳʤʠ ʟʘʱʠʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ (ʥʘʧʨʠʤʝʨ, ʙʘʥʢʦʚʩʢʠʝ ʭʨʘʥʠʣʠʱʘ, 

ʬʦʨʪʠʬʠʢʘʮʠʦʥʥʳʝ ʩʦʦʨʫʞʝʥʠʷ) ʠʣʠ ʧʨʠ ʤʘʩʩʦʚʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʞʠʣʴʷ. 

ʋʩʣʦʚʥʦ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʙʳʩʪʨʦʚʦʟʚʦʜʠʤʳʭ ʟʜʘʥʠʡ, 

ʢʦʪʦʨʳʝ ʨʘʟʣʠʯʘʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʭʥʦʣʦʛʠʡ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʚʠʜʘ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ: 

- ʙʳʩʪʨʦʚʦʟʚʦʜʠʤʳʝ ʩʪʨʦʝʥʠʷ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʣʝʞʠʪ 

ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʢʘʨʢʘʩ ʠ ʦʛʨʘʞʜʘʶʱʠʝ ʩʵʥʜʚʠʯ-ʧʘʥʝʣʠ; 

- ʩʦʦʨʫʞʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʧʘʥʝʣʝʡ ʠ ʢʘʨʢʘʩʘ ʠʟ ʜʝʨʝʚʘ; 

- ʩʦʦʨʫʞʝʥʠʷ, ʠʤʝʶʱʠʝ ʦʙʣʝʛʯʝʥʥʳʡ ʢʘʨʢʘʩ, ʜʦʧʦʣʥʝʥʥʳʡ 

ʦʙʰʠʚʢʦʡ ʠ ʚʥʫʪʨʝʥʥʠʤ ʫʪʝʧʣʠʪʝʣʝʤ; 

- ʙʣʦʯʥʦ-ʤʦʜʫʣʴʥʳʝ ʩʪʨʦʝʥʠʷ, ʢʘʨʢʘʩ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ 

ʤʝʪʘʣʣʠʯʝʩʢʠʤ, ʪʘʢ ʠ ʜʝʨʝʚʷʥʥʳʤ. 

ɹʳʩʪʨʦʚʦʟʚʦʜʠʤʳʝ ʟʜʘʥʠʷ ʠʟ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ ʩʦʩʪʦʷʪ 

ʠʟʥʝʩʫʱʝʛʦ ʢʘʨʢʘʩʘ, ʢʨʦʚʣʠ ʠ ʩʪʝʥ.ʅʝʩʫʱʠʡ ʢʘʨʢʘʩ ʢʨʝʧʠʪʩʷ ʥʘ 

ʬʫʥʜʘʤʝʥʪʳ ʟʜʘʥʠʷ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʪʦʯʝʯʥʳʤʠ. ʇʣʦʱʘʜʴ 

ʙʳʩʪʨʦʚʟʚʦʜʠʤʦʛʦ ʟʜʘʥʠʷ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʤʝʥʝʝ 1000 ʤʝʪʨʦʚ. 

ʄʝʞʜʫʵʪʘʞʥʳʝ ʧʝʨʝʢʨʳʪʠʷ ʩʦʩʪʦʷʪ ʠʟ ʢʦʣʦʥʥ ʠ ʧʦʧʝʨʝʯʥʳʭ ʙʘʣʦʢ, 

ʚʳʧʦʣʥʝʥʥʳʭ ʠʟ ʩʪʘʣʴʥʳʭ ʜʚʫʪʘʚʨʦʚʳʭ ʙʘʣʦʢ. ʂʨʦʚʣʷ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʠʟ 

ʢʨʦʚʝʣʴʥʳʭ ʩʵʥʜʚʠʯ-ʧʘʥʝʣʝʡ ʠ ʩʠʩʪʝʤʳ ʢʨʦʚʝʣʴʥʦʛʦ ʧʦʢʨʳʪʠʷ ʥʘ ʙʘʟʝ 

ʬʝʨʤʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʨʦʬʠʣʴʥʳʭ ʪʨʫʙ.  

ʉʪʝʥʳ ʟʜʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʠʟ ʪʨʝʭʩʣʦʡʥʳʭ ʩʵʥʜʚʠʯ-ʧʘʥʝʣʝʡ ʩ 

ʩʝʨʜʝʯʥʠʢʦʤ ʠʟ ʢʦʥʩʪʨʫʢʮʠʦʥʥʦʡ ʤʠʥʝʨʘʣʴʥʦʡ ʙʘʟʘʣʴʪʦʚʦʡ ʚʘʪʳ. 

ʅʘʨʫʞʥʘʷ ʠ ʚʥʫʪʨʝʥʥʷʷ ʦʙʰʠʚʢʘ ʧʘʥʝʣʝʡ - ʦʮʠʥʢʦʚʘʥʥʘʷ ʠ ʦʢʨʘʰʝʥʥʘʷ 

ʣʠʩʪʦʚʘʷ ʩʪʘʣʴ.  

ɹʣʦʯʥʦ-ʤʦʜʫʣʴʥʳʝ ʟʜʘʥʠʷ - ʵʪʦ ʙʳʩʪʨʦʚʦʟʚʦʜʠʤʳʝ ʟʜʘʥʠʷ 

ʤʦʜʫʣʴʥʦʛʦ ʪʠʧʘ, ʚʳʧʦʣʥʝʥʥʳʝ ʠʟ ʩʪʘʥʜʘʨʪʥʳʭ ʙʣʦʢ-ʤʦʜʫʣʝʡ ʠʣʠ ʙʣʦʢ-

ʢʦʥʪʝʡʥʝʨʦʚ, ʦʙʳʯʥʦ ʠʤʝʶʱʠʭ ʨʘʟʤʝʨʳ 2,4ʤ ʭ 6,0 ʭ 2,5ʤ. ʀʟʛʦʪʦʚʣʝʥʠʝ 

ʤʦʜʫʣʴʥʳʭ ʟʜʘʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʣʦʞʥʳʡ, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʙʳʩʪʨʳʡ 

ʧʨʦʮʝʩʩ, ʪ.ʢ. ʦʥʠ ʣʝʛʢʦ ʠ ʙʳʩʪʨʦ ʩʦʙʠʨʘʶʪʩʷ. ʆʩʥʦʚʦʡ ʢʘʨʢʘʩʘ ʷʚʣʷʝʪʩʷ 

ʦʮʠʥʢʦʚʘʥʥʳʡ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ, ʘ ʩʪʝʥʳ ï ʵʪʦ ʧʨʦʬʠʣʠʨʦʚʘʥʥʳʡ 

ʤʝʪʘʣʣ, ʩʵʥʜʚʠʯ-ʧʘʥʝʣʠ ʠʣʠ ʜʨʫʛʠʝ ʚʠʜʳ ʣʠʩʪʦʚʳʭ ʠʟʜʝʣʠʡ. ɼʣʷ ʥʘʨʫʞʥʦʡ 

ʦʪʜʝʣʢʠ ʪʘʢʞʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʦʬʥʘʩʪʠʣ, ʚʘʛʦʥʢʘ, ʩʘʡʜʠʥʛ, ʘ ʜʣʷ 

ʚʥʫʪʨʝʥʥʝʡ ï ʯʘʱʝ ʚʩʝʛʦ ʧʨʠʤʝʥʷʶʪʩʷ: ʣʠʩʪʳ ɼʉʇ, ʧʣʘʩʪʠʢʘ, ʄɼʌ, 

ʛʠʧʩʦʢʘʨʪʦʥʘ ʠ ʜʨʫʛʠʝ ʤʘʪʝʨʠʘʣʳ.ʉ ʮʝʣʴʶ ʧʨʠʜʘʥʠʷ ʪʘʢʠʤ ʟʜʘʥʠʷʤ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʩʪʠʣʷ ʦʥʠ ʤʦʛʫʪ ʦʩʥʘʱʘʪʴʩʷ ʬʘʣʴʰ-

ʢʨʳʰʘʤʠ ʠʣʠ ʜʝʢʦʨʘʪʠʚʥʳʤʠ ʬʘʩʘʜʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʘ ʜʣʷ ʫʜʦʙʩʪʚʘ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʚʫʭ- ʠʣʠ ʪʨʝʭʵʪʘʞʥʳʭ ʟʜʘʥʠʡ ï ʩʥʘʙʞʘʶʪʩʷ ʧʦʣʥʦʮʝʥʥʳʤʠ 

ʣʝʩʪʥʠʯʥʳʤʠ ʤʘʨʰʘʤʠ.ʆʪʜʝʣʴʥʦ ʢʘʞʜʳʡ ʙʣʦʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʥʝʟʘʚʠʩʠʤʳʡ ʵʣʝʤʝʥʪ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʘʟʤʝʨʘ ʩʦ ʩʪʝʥʘʤʠ, ʧʦʪʦʣʢʦʤ, 

ʧʦʣʦʤ, ʘ ʪʘʢʞʝ ʦʢʦʥʥʳʤʠ ʠ ʜʚʝʨʥʳʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ. 

http://www.pkvesta.ru/
http://dimdom.ru/montazh-saydinga-kak-obshit-dom-svoimi-rukami-vyibrat-siding.html
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ʆʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʙʣʦʯʥʦ-ʤʦʜʫʣʴʥʳʭ ʠ ʙʳʩʪʨʦʚʦʟʚʦʜʠʤʳʭ 

ʟʜʘʥʠʡ: 

- ʉʞʘʪʳʝ ʩʨʦʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʜʘʥʠʷ - ʜʦ ʦʜʥʦʡ ʥʝʜʝʣʠ. 

- ɺʦʟʤʦʞʥʦʩʪʴ ʚʦʟʚʦʜʠʪʴ ʦʙʲʝʢʪʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 12 ʤʝʩʷʮʝʚ ʚ ʛʦʜʫ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʨʝʛʠʦʥʘʭ, ʛʜʝ ʥʝʚʦʟʤʦʞʥʦ ʠ ʥʝʚʳʛʦʜʥʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠ ʦʙʳʯʥʳʭ ʩʪʨʦʡʤʘʪʝʨʠʘʣʦʚ. 

- ʋʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʜʫʣʴʥʳʭ ʟʜʘʥʠʡ ʠ ʧʨʝʢʨʘʩʥʳʡ ʚʥʝʰʥʠʡ 

ʚʠʜ. 

- ʄʦʙʠʣʴʥʦʩʪʴ, ʧʦʣʥʘʷ ʟʘʚʦʜʩʢʘʷ ʛʦʪʦʚʥʦʩʪʴ, ʫʜʦʙʩʪʚʦ ʚ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʙʣʦʢ-ʙʦʢʩʦʚ/ʙʣʦʢ-ʤʦʜʫʣʝʡ, ʚʣʠʷʝʪ ʥʘ ʩʢʦʨʦʩʪʴ 

ʚʦʟʚʝʜʝʥʠʷ ʙʳʩʪʨʦʚʦʟʚʦʜʠʤʳʭ ʟʜʘʥʠʡ. 

- ɿʥʘʯʠʪʝʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʤʦʥʪʘʞʘ ʟʜʘʥʠʷ ʙʣʦʯʥʦ-ʤʦʜʫʣʴʥʦʛʦ ʪʠʧʘ. 

- ɺʦʟʤʦʞʥʦʩʪʴ ʜʝʤʦʥʪʘʞʘ ʙʣʦʢ-ʤʦʜʫʣʝʡ. 

- ɺʳʩʦʢʠʝ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʝ ʠ ʦʛʥʝʫʧʦʨʥʳʝ ʢʘʯʝʩʪʚʘ ʟʜʘʥʠʡ. 

- ʉʦʚʨʝʤʝʥʥʳʝ, ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʝ 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʜʘʥʥʳʭ ʟʜʘʥʠʡ. 

- ʈʝʞʠʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʩʨʝʜʳ ʦʪ +60 ʜʦ ī70 Áʉ., 

ʩʥʝʛʦʚʦʡ ʥʘʛʨʫʟʢʠ ʜʦ VI, ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʜʝʨʞʠʚʘʪʴ ʚʝʪʨʦʚʫʶ ʥʘʛʨʫʟʢʫ ʜʦ 

125 ʢʤ/ʯ (ʧʦ ʩʢʦʨʦʩʪʥʦʤʫ ʥʘʧʦʨʫ ʚʝʪʨʘ I-IVʨʘʡʦʥʘʭ), ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʙʳʩʪʨʦʚʦʟʚʦʜʠʤʳʭ ʤʦʜʫʣʴʥʳʭ ʟʜʘʥʠʡ ʚ ʩʝʡʩʤʠʯʝʩʢʠ ʦʧʘʩʥʳʭ ʨʘʡʦʥʘʭ ï 

ʜʦ 8 ʙʘʣʣʦʚ ʧʦ ʰʢʘʣʝ MSK64, ʘ ʪʘʢʞʝ ʚ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʦʙʣʘʩʪʷʭ ï ʩʪʝʧʝʥʴ 

ʦʛʥʝʩʪʦʡʢʦʩʪʠ II ʟʘ ʩʯʝʪ ʥʘʥʝʩʝʥʠʷ ʦʛʥʝʟʘʱʠʪʥʦʛʦ ʧʦʢʨʳʪʠʷ. 

- ɼʦʣʛʦʚʝʯʥʦʩʪʴ ʜʘʥʥʳʭ ʟʜʘʥʠʡ, ʨʘʩʩʯʠʪʘʥʥʳʭ ʢʘʢ ʤʠʥʠʤʫʤ ʥʘ 50 

ʣʝʪ ʙʝʟʫʧʨʝʯʥʦʡ ʩʣʫʞʙʳ, ʘ ʧʨʠ ʭʦʨʦʰʝʤ ʫʭʦʜʝ ʠ ʙʦʣʝʝ. 

- ʉʪʦʠʤʦʩʪʴ ʙʳʩʪʨʦʚʦʟʚʦʜʠʤʳʭ ʟʜʘʥʠʡ ʥʝ ʤʝʥʝʝ ʯʝʤ ʥʘ 30%-60% 

ʜʝʰʝʚʣʝ ʘʥʘʣʦʛʠʯʥʳʭ ʢʘʧʠʪʘʣʴʥʳʭ ʩʪʨʦʝʥʠʡ, ʟʘ ʩʯʝʪ ʵʢʦʥʦʤʠʠ ʥʘ 

ʠʥʞʝʥʝʨʥʳʭ ʠ ʬʫʥʜʘʤʝʥʪʥʳʭ ʨʘʙʦʪʘʭ, ʘ ʪʘʢʞʝ ʤʝʥʴʰʝʡ ʪʨʘʪʳ ʯʝʣʦʚʝʢʦ-

ʯʘʩʦʚ ʥʘ ʚʦʟʚʝʜʝʥʠʝ ʟʜʘʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʠʯʥʳʤ ʢʘʧʠʪʘʣʴʥʳʤ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʩʧʝʢʪʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʙʳʩʪʨʦʚʦʟʚʦʜʠʤʳʭ 

ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʫʜʘʣʦʩʴ ʧʨʠʡʪʠ ʢ ʥʝʩʢʦʣʴʢʠʤ ʚʳʚʦʜʘʤ:  

- ʉʘʤʳʤ ʛʣʘʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʙʳʩʪʨʦʚʦʟʚʦʜʠʤʦʛʦ ʟʜʘʥʠʷ ʷʚʣʷʝʪʩʷ 
ʩʢʦʨʦʩʪʴ ʚʦʟʚʝʜʝʥʠʷ, ʥʝ ʟʘʚʠʩʷʱʘʷ ʦʪ ʚʨʝʤʝʥʠ ʛʦʜʘ. 

- ɼʣʷ ʨʘʡʦʥʦʚ, ʧʦʩʪʨʘʜʘʚʰʠʭ ʦʪ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ, 

ʙʳʩʪʨʦʚʦʟʚʦʜʠʤʳʝ ʟʜʘʥʠʷ ʷʚʣʷʶʪʩʷ ʥʘʠʣʫʯʰʠʤ ʚʳʭʦʜʦʤ ʠʟ ʪʷʞʸʣʦʛʦ 

ʧʦʣʦʞʝʥʠʷ. 

- ʋ ʨʘʟʥʳʭ ʪʠʧʦʚ ʢʦʥʩʪʨʫʢʮʠʡ ʝʩʪʴ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ, 
ʠʩʭʦʜʷ ʠʟ ʥʠʭ ʚʳʙʠʨʘʶʪ ʥʫʞʥʳʡ ʪʠʧ ʢʦʥʩʪʨʫʢʮʠʡ.  

 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 

1. ʊʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʳʩʪʨʦʚʦʟʚʦʜʠʤʳʭ ʟʜʘʥʠʡ. ɸʩʘʫʣ 

ɸ.ʅ., ʂʘʟʘʢʦʚ ʖ.ʅ., ɹʳʢʦʚ ɺ.ʃ., ʂʥʷʟʴ ʀ.ʇ., ɽʨʦʬʝʝʚ ʇ.ʖ. ʇʦʜ ʨʝʜ. ʜ.ʪ.ʥ., 

ʧʨʦʬ. ʖ.ʅ. ʂʘʟʘʢʦʚʘ - ʉʇʙ.: "ɻʫʤʘʥʠʩʪʠʢʘ", 2004. - 472 ʩ. 
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2. Cʪʨʦʠʪʝʣʴʩʪʚʦ ʙʳʩʪʨʦʚʦʟʚʦʜʠʤʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ɸ.ʅ. 

ʄʫʰʠʥʩʢʠʡ, ʉ.ʉ. ɿʠʤʠʥ - ʌɻɸʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦè 

3. ʈʦʤʘʰʢʦ ɺ. ʄ. ʉʙʦʨʥʦ-ʨʘʟʙʦʨʥʳʝ, ʙʳʩʪʨʦʚʦʟʚʦʜʠʤʳʝ, ʟʜʘʥʠʷ-ʤʦʜʫʣʠ. 

4. ʀʩʘʝʚʘ ɽ.ʀ. ɹʳʩʪʨʦʚʦʟʚʦʜʠʤʳʝ ʟʜʘʥʠʷ. ɾʫʨʥʘʣ ʉʪʨʦʡʇʈʆʌʠʣʴ, 2009. 

ˉ3(73).  

 

ʅʆɺʓɽ ʊɽʍʅʆʃʆɻʀʀ ʄɸʃʆʕʊɸɾʅʆɻʆ 

ʉʊʈʆʀʊɽʃʔʉʊɺɸ ɺ ʉɺɽʈɼʃʆɺʉʂʆʁ ʆɹʃɸʉʊʀ 

ɼʦʨʦʰʢʦ ɻ.ʆ., ʃʫʞʝʥʢʦʚʘ ɸ.ɸ.,  ʩʪʫʜʝʥʪʳ ʢʘʬʝʜʨʳ ʊʆʉʇ, 

ʉʣʝʧʳʥʠʥʘ ʊ.ʅ., ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʘ ʊʆʉʇ,  

ɹʠʟʷʝʚ ʉ.ɸ., ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʊʆʉʇ, 

ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ   

 
ʇʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʚ 

ʈʦʩʩʠʠ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʯʠʪʘʝʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʤʘʣʦʵʪʘʞʥʳʭ ʜʦʤʦʚ. ɺʦ 

ʚʩʝʭ ʮʠʚʠʣʠʟʦʚʘʥʥʳʭ ʩʪʨʘʥʘʭ ʙʦʣʝʝ ʢʦʤʬʦʨʪʥʳʤ ʜʣʷ ʧʨʦʞʠʚʘʥʠʷ ʣʶʜʝʡ 

ʧʨʠʟʥʘʥʦ ʥʝ ʚʳʩʦʪʥʦʝ ʞʠʣʴʝ, ʘ ʢʦʪʪʝʜʞʠ, ʪʘʫʥ-ʭʘʫʩʳ ʠ ʜʨʫʛʦʝ 

ʤʘʣʦʵʪʘʞʥʦʝ ʞʠʣʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʚʦʟʚʝʜʝʥʠʶ ʢʦʪʦʨʦʛʦ ʫʜʝʣʷʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ. ʇʦʵʪʦʤʫ ʤʘʣʦʵʪʘʞʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʚ 

ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʨʘʱʠʚʘʝʪ ʦʙʲʝʤʳ ʥʝ ʪʦʣʴʢʦ ʚ ʩʝʣʴʩʢʦʡ 

ʤʝʩʪʥʦʩʪʠ, ʥʦ ʠ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ, ʛʜʝ ʧʦʜ ʟʘʩʪʨʦʡʢʫ ʦʪʚʦʜʷʪʩʷ ʥʦʚʳʝ 

ʪʝʨʨʠʪʦʨʠʠ.  

ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʛʦʜʘ ʨʳʥʦʢ ʤʘʣʦʵʪʘʞʥʦʛʦ ʞʠʣʴʷ ʚ ʉʚʝʨʜʣʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʨʦʩ ï ʩʝʛʦʜʥʷ ʦʥʦ ʟʘʥʠʤʘʝʪ ʦʜʥʫ 

ʧʷʪʫʶ ʯʘʩʪʴ ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʚʚʦʜʠʤʦʛʦ ʞʠʣʴʷ (ʚ 2013 ʛʦʜʫ ʝʛʦ ʦʙʲʝʤ ʥʝ 

ʧʨʝʚʳʰʘʣ 5 %). ɸ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʪʘʣʦ ʷʩʥʦ, ʯʪʦ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ 

ʤʘʩʩʦʚʳʤ ʵʪʦʪ ʩʝʛʤʝʥʪ ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʥʝ ʩʪʘʥʝʪ. ʄʘʣʦʵʪʘʞʥʳʝ 

ʤʥʦʛʦʢʚʘʨʪʠʨʥʠʢʠ ʝʱʝ ʜʦʣʛʦ ʙʫʜʫʪ ʵʢʩʢʣʶʟʠʚʥʳʤ ʧʨʝʜʣʦʞʝʥʠʝʤ ʥʘ 

ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʥʝʜʚʠʞʠʤʦʩʪʠ. 

ʇʦʤʠʤʦ ʪʦʛʦ, ʯʪʦ ʤʘʣʦʵʪʘʞʥʳʝ ʜʦʤʘ ï ʵʪʦ ʦʪʜʝʣʴʥʦ ʩʪʦʷʱʠʝ ʞʠʣʳʝ 

ʜʦʤʘ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʵʪʘʞʝʡ ʥʝ ʙʦʣʝʝ ʯʝʤ ʪʨʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ 

ʧʨʦʞʠʚʘʥʠʷ ʦʜʥʦʡ ʩʝʤʴʠ, ʦʥ ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʤʠ ʜʦʤʘʤʠ. 

ɺʦ-ʧʝʨʚʳʭ, ʜʦʩʪʫʧʥʦʩʪʴ: ʧʨʠ ʥʘʣʠʯʠʠ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʞʠʣʦʛʦ ʜʦʤʘ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʦʜʥʦʡ 

ʩʝʤʴʝʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʣʠ ʩʪʨʦʠʪʝʣʴʥʦʡ ʙʨʠʛʘʜʦʡ. 

ɺʦ-ʚʪʦʨʳʭ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ: ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʩʪʨʦʠʪʝʣʴʥʳʭʪʝʭʥʦʣʦʛʠʡ ʠ ʤʘʪʝʨʠʘʣʦʚ ʤʦʞʥʦ ʣʝʛʢʦ ʜʦʩʪʠʯʴ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʨʦʚʥʷ ʪʝʧʣʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʤʘʣʦʵʪʘʞʥʳʭ ʜʦʤʘʭ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ. 

ɺ-ʪʨʝʪʴʠʭ, ʵʢʦʣʦʛʠʯʥʦʩʪʴ: ʚ ʢʘʯʝʩʪʚʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʝ ʩʳʨʴʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟʦʪʭʦʜʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. 
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ɺ-ʯʝʪʚʝʨʪʳʭ, ʜʠʥʘʤʠʯʥʦʩʪʴ: ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʤʘʩʩʦʚʦʛʦ 

ʚʦʟʚʝʜʝʥʠʷ ʤʘʣʦʵʪʘʞʥʦʛʦ ʞʠʣʴʷ ʧʦʟʚʦʣʷʶ ʦʙʝʩʧʝʯʠʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʞʠʣʳʭ ʜʦʤʦʚ ʚ ʙʦʣʝʝ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ. 

ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʪʝʭʥʦʣʦʛʠʠ ʤʘʣʦʵʪʘʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ: ʢʘʨʢʘʩʥʦʝ ʜʦʤʦʩʪʨʦʝʥʠʝ, 

ʜʦʤʦʩʪʨʦʝʥʠʝ ʠʟ ʩʵʥʜʚʠʯ-ʧʘʥʝʣʝʡ, ʢʠʨʧʠʯʥʦʝ ʜʦʤʦʩʪʨʦʝʥʠʝ, ʙʣʦʯʥʦʝ 

ʜʦʤʦʩʪʨʦʝʥʠʝ (ʧʝʥʦʙʝʪʦʥ, ʛʘʟʦʙʝʪʦʥ), ʜʦʤʦʩʪʨʦʝʥʠʝ ʠʟ ʙʨʫʩʘ ʠ 

ʜʦʤʦʩʪʨʦʝʥʠʝ ʠʟ ʤʦʥʦʣʠʪʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. 

ʆʩʥʦʚʦʡ ʢʘʨʢʘʩʥʦʛʦ ʜʦʤʘ ʷʚʣʷʝʪʩʷ ʜʝʨʝʚʷʥʥʳʡ ʢʘʨʢʘʩ ʠʟ 

ʧʠʣʦʤʘʪʝʨʠʘʣʦʚ ʠʣʠ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʢʘʨʢʘʩ ʠʟ ʦʮʠʥʢʦʚʘʥʥʦʡ ʩʪʘʣʠ. ɺ 

ʢʘʨʢʘʩʥʦ-ʧʘʥʝʣʴʥʦʤ ʜʦʤʦʩʪʨʦʝʥʠʠ ʚʩʝ ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ 

ʧʨʠʦʙʨʝʪʘʝʪ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʤʦʚ ʠʟ ʩʵʥʜʚʠʯ-ʧʘʥʝʣʝʡ. ʉʵʥʜʚʠʯ-ʧʘʥʝʣʠï

ʵʪʦ ʪʨʝʭʩʣʦʡʥʳʝ ʧʘʥʝʣʠ ʩ ʫʪʝʧʣʠʪʝʣʝʤ, ʦʙʣʠʮʦʚʘʥʥʳʝ ʩ ʜʚʫʭ ʩʪʦʨʦʥ 

ʣʠʩʪʦʚʳʤ ʤʘʪʝʨʠʘʣʦʤ. ɺ ʢʘʯʝʩʪʚʝ ʣʠʩʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ: 

ʘʣʶʤʠʥʠʡ, ʦʮʠʥʢʦʚʘʥʥʘʷ ʩʪʘʣʴ ʠʣʠ OSB (OSB ï OrientedStrandBoard ï 

ʧʣʠʪʘ ʩ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʧʣʦʩʢʦʡ ʩʪʨʫʞʢʦʡ). ɺ ʢʘʯʝʩʪʚʝ ʫʪʝʧʣʠʪʝʣʷ ʤʦʛʫʪ 

ʧʨʠʤʝʥʷʪʴʩʷ: ʤʠʥʝʨʘʣʴʥʘʷ ʚʘʪʘ, ʧʝʥʦʧʦʣʠʩʪʠʨʦʣ, ʧʝʥʦʧʦʣʠʫʨʝʪʘʥ. ʊʘʢʘʷ 

ʪʝʨʤʠʯʝʩʢʘʷ ʠʟʦʣʷʮʠʷ ʧʘʥʝʣʝʡ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʝʪ ʠʟʜʝʨʞʢʠ ʥʘ ʥʘʛʨʝʚ 

ʠ ʦʭʣʘʞʜʝʥʠʝ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʳʡ ʚʦʟʜʫʰʥʳʡ ʠ ʧʘʨʦʚʦʡ ʙʘʨʴʝʨ. 

ʂʠʨʧʠʯʥʦʝ ʜʦʤʦʩʪʨʦʝʥʠʝ ï ʪʨʘʜʠʮʠʦʥʥʳʡ ʠ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʤʝʪʦʜ ʚʦʟʚʝʜʝʥʠʷ ʞʠʣʳʭ ʜʦʤʦʚ. ʉʪʝʥʳ ʠʟ ʢʠʨʧʠʯʘ, 

ʙʝʟʫʩʣʦʚʥʦ, ʧʨʦʯʥʳʝ, ʥʦ ʭʦʣʦʜʥʳʝ. ɼʣʷ ʩʥʠʞʝʥʠʷ ʪʝʧʣʦʧʦʪʝʨʴ 

ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʠʚʘʪʴ ʪʦʣʱʠʥʫ ʩʪʝʥʳ, ʧʨʠʯʝʤ ʟʥʘʯʠʪʝʣʴʥʦ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʫʜʦʨʦʞʘʥʠʶ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʉʫʱʝʩʪʚʫʝʪ ʪʝʭʥʦʣʦʛʠʷ ʜʦʤʦʩʪʨʦʝʥʠʷ ʠʟ ʧʦʨʠʟʦʚʘʥʥʦʡ ʢʝʨʘʤʠʢʠ. 

ʂʨʫʧʥʦʬʦʨʤʘʪʥʳʝ ʢʝʨʘʤʠʯʝʩʢʠʝ ʧʦʨʠʟʦʚʘʥʥʳʝ ʙʣʦʢʠ ð ʧʨʦʜʫʢʪ ʜʣʷ 

ʥʘʰʝʡ ʩʪʨʘʥʳ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʦʚʳʡ, ʭʦʪʷ ʚ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ ʵʪʦʪ ʤʘʪʝʨʠʘʣ 

ʧʨʠʤʝʥʷʝʪʩʷ ʧʦʯʪʠ ʧʦʣʚʝʢʘ.  

ʊʝʭʥʦʣʦʛʠʷ ʙʣʦʯʥʦʛʦ ʜʦʤʦʩʪʨʦʝʥʠʷ ï ʵʪʦ ʪʝʭʥʦʣʦʛʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʞʠʣʦʛʦ ʜʦʤʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʘʢʠʭ ʙʣʦʢʦʚ ʢʘʢ: ʷʯʝʠʩʪʳʡ ʙʝʪʦʥ (ʛʘʟʦʙʝʪʦʥ 

ʠ ʧʝʥʦʙʝʪʦʥ). 

ʊʝʭʥʦʣʦʛʠʷ ʚʦʟʚʝʜʝʥʠʷ ʜʝʨʝʚʷʥʥʳʭ ʜʦʤʦʚ ʠʟʚʝʩʪʥʘ c ʜʘʚʥʠʭ ʚʨʝʤʝʥ. 

ʂʦʥʩʪʨʫʢʮʠʠ ʠ ʜʝʪʘʣʠ ʠʟ ʜʝʨʝʚʘ ʜʦʣʛʦʚʝʯʥʳ, ʜʦʩʪʫʧʥʳ ʚ ʦʙʨʘʙʦʪʢʝ ʠ 

ʵʢʦʣʦʛʠʯʥʳ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠʟ ʢʣʝʸʥʦʛʦ ʠ 

ʦʙʳʯʥʦʛʦ ʧʠʣʝʥʦʛʦ ʙʨʫʩʘ. 

ʆʩʥʦʚʥʳʤ ʢʦʥʢʫʨʝʥʪʦʤ ʢʘʨʢʘʩʥʦ-ʧʘʥʝʣʴʥʳʭ ʜʦʤʦʚ ʷʚʣʷʶʪʩʷ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʤʦʥʦʣʠʪʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʠʣʠ ʟʜʘʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʪʝʭʥʦʣʦʛʠʠ ʥʝʩʲʝʤʥʦʡ ʦʧʘʣʫʙʢʠ. ʇʦ ʩʚʦʠʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʠ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʨʝʰʝʥʠʷʤ ʦʥʘ ʩʭʦʞʘ ʩ ʤʦʥʦʣʠʪʥʳʤ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ, 

ʪʦʣʴʢʦ ʦʧʘʣʫʙʢʘ ʟʜʝʩʴ ʧʨʠʤʝʥʷʝʪʩʷ ʥʝ ʢʘʢ ʠʥʚʝʥʪʘʨʴ, ʘ ʢʘʢ ʤʘʪʝʨʠʘʣ, 

ʩʦʩʪʘʚʣʷʶʱʠʡ ʦʙʱʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʩʪʝʥʳ. ʆʧʘʣʫʙʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʚʠʜʝ 

ʩʪʘʥʜʘʨʪʥʳʭ ʜʝʪʘʣʝʡ ʚ ʬʦʨʤʝ ʙʣʦʢʦʚ (ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ 

ʚʘʨʠʘʥʪ) ʣʠʙʦ ʚ ʬʦʨʤʝ ʧʘʥʝʣʝʡ. 
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ʈʘʩʩʤʦʪʨʠʤ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʜʨʫʛʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ 

ʚʳʷʩʥʠʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʩʧʦʩʦʙ ʩʪʨʦʠʪʝʣʴʩʪʚʘ (ʪʘʙʣ. 1.). 

ʂʣʘʩʩʠʯʝʩʢʠʭ ʧʨʠʤʝʨʦʚ ʤʘʣʦʵʪʘʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ ʨʳʥʢʝ 

ʦʙʣʘʩʪʠ ʥʝ ʩʣʠʰʢʦʤ ʤʥʦʛʦ, ʨʘʩʩʤʦʪʨʠʤ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ. 

ɾʠʣʦʡ ʢʦʤʧʣʝʢʩ çʄʠʯʫʨʠʥʩʢʠʡè. ʍʘʨʘʢʪʝʨʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʢʚʘʨʪʘʣʘ 

ʚ ʪʦʤ, ʯʪʦ ʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʯʪʦ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʤʝʞʜʫ 

ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʡ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʦʡ ʠ ʧʦʩʸʣʢʦʤ ʪʘʫʥʭʘʫʩʦʚ. 

"ʄʠʯʫʨʠʥʩʢʠʡ" ʩʪʨʦʷʪ ʧʦ ʪʝʭʥʦʣʦʛʠʠ "ʩʙʦʨʥʦʛʦ ʞʝʣʝʟʦʙʝʪʦʥʘ". 

ʂʦʨʦʙʢʫ ʜʦʤʘ ʚʦʟʚʦʜʷʪ ʠʟ ʦʜʥʦʩʣʦʡʥʳʭ ʤʦʥʦʣʠʪʥʳʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ.  ɿʘʪʝʤ ʩʦʟʜʘʝʪʩʷ ʙʝʩʰʦʚʥʳʡ ʬʘʩʘʜ: ʢʘʞʜʳʡ ʜʦʤ 

"ʦʙʦʨʘʯʠʚʘʶʪ" ʫʪʝʧʣʠʪʝʣʝʤ, ʩʚʝʨʭʫ ʧʦʤʝʱʘʶʪ ʘʨʤʠʨʫʶʱʫʶ ʩʝʪʢʫ, 

ʰʪʫʢʘʪʫʨʷʪ ʠ ʥʘʥʦʩʷʪ ʜʝʢʦʨʘʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ.  ɺ ʢʘʞʜʦʤ ʜʦʤʝ ï ʧʦ 50 

ʢʚʘʨʪʠʨ. ɾʝʣʝʟʦʙʝʪʦʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʦʠʟʚʦʜʷʪ ʥʘ ʟʘʚʦʜʝ "ʃʉʈ 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ" (ʨʘʥʝʝ "ɹʝʪʬʦʨ").  

 

ʊʘʙʣʠʮʘ 1  

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʦʙʟʦʨ ʪʝʭʥʦʣʦʛʠʡ 
ʇʘʨʘʤʝʪʨ ʂʘʨʢʘʩ  ʉʵʥʜʚʠʯ-

ʧʘʥʝʣʠ 

ʂʠʨʧʠʯ ɹʣʦʢʠ  ɹʨʫʩ ʄʦʥʦʣʠʪ 

ʉʪʦʠʤʦʩʪʴ ʧʦʜ 

ʯʠʩʪʦʚʫʶ 

ʦʪʜʝʣʢʫ, ʨʫʙ/ʤ
2 

15000 9000-12000 31000 19000 26000 27000-

30000 

ɼʦʣʛʦʚʝʯʥʦʩʪʴ  ʉʨʝʜʥʷʷ, 

ʟʘʚʠʩʠʪ ʦʪ 

ʢʘʯʝʩʪʚʘ 

ʤʘʪʝʨʠʘʣʦʚ  

ʅʠʟʢʘʷ 

(ʧʦʜʭʦʜʷʪ ʜʣʷ 

ʚʨʝʤʝʥʥʦʛʦ 

ʧʨʦʞʠʚʘʥʠʷ 

ʣʶʜʝʡ, ʘ ʥʝ 

ʜʣʷ 

ʧʦʩʪʦʷʥʥʦʛʦ) 

ʆʯʝʥʴ 

ʚʳʩʦʢʘʷ, ʧʨʠ 

ʩʦʙʣʶʜʝʥʠʠ 

ʪʝʭʥʦʣʦʛʠʠ 

ʢʣʘʜʢʠ ʜʦ 

ʥʝʩʢʦʣʴʢʠʭ 

ʚʝʢʦʚ 

ɺʳʩʦʢʘ

ʷ  

ʉʨʝʜʥʷʷ 25 

ï 50 ʣʝʪ 

ʆʯʝʥʴ 

ʚʳʩʦʢʘʷ, 

ʩʦ 

ʚʨʝʤʝʥʝʤ 

ʥʘʙʠʨʘʝʪ 

ʧʨʦʯʥʦʩʪʴ

, ʙʦʣʝʝ 

100 ʣʝʪ 

ʉʢʦʨʦʩʪʴ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ɺʳʩʦʢʘʷ  ɺʳʩʦʢʘʷ ʅʠʟʢʘʷ, 

ʤʝʜʣʝʥʥʘʷ 

ʩʢʦʨʦʩʪʴ 

ʢʣʘʜʢʠ, ʜʦʤ 

ʦʪʩʪʘʠʚʘʝʪʩʷ 

ʜʦ ʦʪʜʝʣʢʠ  

ɺʳʩʦʢʘ

ʷ  

ʉʨʝʜʥʷʷ 

(ʜʦʤ 

ʫʩʘʞʠʚʘʝʪʩ

ʷ ʛʦʜ ʜʦ 

ʦʪʜʝʣʢʠ) 

ʉʨʝʜʥʷʷ, 

ʟʘʚʠʩʠʪ ʦʪ 

ʤʘʪʝʨʠʘʣʘ 

ʩʪʝʥ 

ʅʘʜʝʞʥʦʩʪʴ 

(ʧʨʦʯʥʦʩʪʴ) 

ʉʨʝʜʥʷʷ  ʅʠʟʢʘʷ ɺʳʩʦʢʘʷ ɺʳʩʦʢʘ

ʷ  

ʉʨʝʜʥʷʷ ʆʯʝʥʴ 

ʚʳʩʦʢʘʷ 

 

ʊʝʭʥʦʣʦʛʠʷ ʦʪʜʝʣʢʠ ʬʘʩʘʜʦʚ çʙʝʟ ʰʚʦʚè ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʜʠʥʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ ʩʪʝʥ, ʥʠʯʝʤ ʥʝ ʦʪʣʠʯʠʤʫʶ ʦʪ ʤʦʥʦʣʠʪʥʳʭ ʜʦʤʦʚ ʙʠʟʥʝʩ-

ʢʣʘʩʩʘ. ʇʨʠʤʝʥʝʥʠʝ ʪʘʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʨʘʩʭʦʜ 

ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʜʦ 30%.  

ʇʦʤʠʤʦ ʪʝʭʥʦʣʦʛʠʠ "ʙʝʩʰʦʚʥʦʛʦ" ʬʘʩʘʜʘ ʥʘ ʦʙʲʝʢʪʘʭ "ɻʨʫʧʧʳ ʃʉʈ" 

ʚ ʢʘʯʝʩʪʚʝ ʬʘʩʘʜʥʳʭ ʩʠʩʪʝʤ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘʚʝʩʥʦʡ ʚʝʥʪʠʣʠʨʫʝʤʳʡ 

ʬʘʩʘʜ ʩ ʢʝʨʘʤʠʯʝʩʢʠʤ ʛʨʘʥʠʪʦʤ. 
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ɺ ʢʚʘʨʪʠʨʘʭ ʥʦʚʦʛʦ ʤʠʢʨʦʨʘʡʦʥʘ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ çʙʳʪʦʚʳʭè 

ʥʦʚʰʝʩʪʚ. ʆʪʦʧʣʝʥʠʝ ʠ ʛʦʨʷʯʝʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʢʘʞʜʦʡ ʢʚʘʨʪʠʨʳ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʛʘʟʦʚʳʤ ʢʦʪʣʦʤ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʦʣʥʫʶ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʦʪʦʧʠʪʝʣʴʥʦʛʦ ʩʝʟʦʥʘ, ʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʝʛʫʣʠʨʦʚʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʢʦʤʥʘʪʘʭ ʧʦ ʩʚʦʝʤʫ ʫʩʤʦʪʨʝʥʠʶ. ʇʣʘʥʠʨʦʚʢʠ: 

ʟʜʝʩʴ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʜʠʘʧʘʟʦʥ ʚʦʟʤʦʞʥʦʛʦ ʤʝʪʨʘʞʘ ʠ çʬʦʨʤè 

ʢʚʘʨʪʠʨ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʪʨʝʪʴʠʭ ʵʪʘʞʘʭ ʜʦʤʦʚ ʝʩʪʴ ʢʚʘʨʪʠʨʳ çʩ 

ʘʥʪʨʝʩʦʣʴʶè - ʚʝʨʭʥʠʤ ʧʦʣʫʵʪʘʞʦʤ. ʇʨʠ ʵʪʦʤ ʘʥʪʨʝʩʦʣʠ ʙʳʚʘʶʪ, ʢʘʢ ʚ 

ʜʚʫʭʢʦʤʥʘʪʥʳʭ, ʪʘʢ ʠ ʚ ʦʜʥʦʢʦʤʥʘʪʥʳʭ ʢʚʘʨʪʠʨʘʭ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ ʯʪʦ 9 ʩʝʥʪʷʙʨʷ 2014 ʚ ʨʘʤʢʘʭ VIII ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʬʦʨʫʤʘ PROEstate 2014 ʩʦʩʪʦʷʣʘʩʴ ʪʦʨʞʝʩʪʚʝʥʥʘʷ 

ʮʝʨʝʤʦʥʠʷ ʥʘʛʨʘʞʜʝʥʠʷ ʧʦʙʝʜʠʪʝʣʝʡ ʠ ʣʘʫʨʝʘʪʦʚ V ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ 

ʂʦʥʢʫʨʩʘ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʜʝʚʝʣʦʧʤʝʥʪʫ ʠ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠGreenAwards. ɺ ʥʦʤʠʥʘʮʠʠ çɾʠʣʠʱʥʦʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ: ʤʘʣʦʵʪʘʞʥʳʝ ʢʦʤʧʣʝʢʩʳè ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʦʝʢʪ ʧʝʨʚʦʛʦ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʛʦ ʜʦʤʘ ʵʢʦʥʦʤ-ʢʣʘʩʩʘ ï çɼʦʤ ɸ+è, ʢʦʪʦʨʳʡ ʥʘʙʨʘʣ 

ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʙʘʣʣʦʚ ʩʨʝʜʠ ʚʩʝʭ ʧʨʦʝʢʪʦʚ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʮʝʥʢʠ 

ʞʶʨʠ ʚʦʰʝʣ ʚ ʯʠʩʣʦ ʧʦʙʝʜʠʪʝʣʝʡ ʠ ʙʳʣ ʧʨʠʟʥʘʥ ʣʫʯʰʠʤ ʩʨʝʜʠ ʦʪʜʝʣʴʥʳʭ 

ʤʘʣʦʵʪʘʞʥʳʭ ʟʜʘʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʢʦʥʢʫʨʩ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠ 

ʦʪʜʝʣʢʘ ʟʘʚʝʨʰʝʥʳ ʚ 2016 ʛʦʜʫ, ʦʩʪʘʣʦʩʴ ʣʠʰʴ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ. 

ʉʪʝʥʳ çɼʦʤʘ ɸ+è ʚʦʟʚʦʜʠʣʠʩʴ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʢʨʫʧʥʦʧʘʥʝʣʴʥʦʛʦ 

ʜʝʨʝʚʷʥʥʦʛʦ ʜʦʤʦʩʪʨʦʝʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʢʣʘʜʢʦʡ ʠʭ ʢʠʨʧʠʯʦʤ. ʂʘʨʢʘʩ 

ʧʘʥʝʣʝʡ ï ʩʦʩʥʦʚʳʡ ʙʨʫʩ, ʩʥʘʨʫʞʠ ʢʦʥʩʪʨʫʢʮʠʷ ʦʙʰʠʪʘ ʧʣʠʪʘʤʠ OSB, 

ʚʥʫʪʨʠ ʧʨʦʣʦʞʝʥ ʫʪʝʧʣʠʪʝʣʴ ʠ ʧʘʨʦʠʟʦʣʷʮʠʷ AirGuard, ʘ ʪʘʢʞʝ ʚʩʷ 

ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʨʘʟʚʦʜʢʘ. ʉʨʘʟʫ ʧʦʩʣʝ ʩʙʦʨʢʠ ʜʦʤʘ ʧʨʠʩʪʫʧʠʣʠ ʢ ʯʠʩʪʦʚʦʡ 

ʦʪʜʝʣʢʝ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʵʢʦʥʦʤʠʪʴ ʥʘ ʨʘʙʦʪʝ ʠ ʤʘʪʝʨʠʘʣʘʭ. ɺ 

ʧʨʦʝʢʪʝ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʜʦʤʘ ʧʨʠʤʝʥʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ 

ʵʢʦʣʦʛʠʯʥʳʝ ʤʘʪʝʨʠʘʣʳ: ʤʠʥʝʨʘʣʦʚʘʪʥʳʝ ʫʪʝʧʣʠʪʝʣʠ ʊɽʍʅʆʃɸʁʊ ʠ 

ʊɽʍʅʆɹʃʆʂ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʨʧʦʨʘʮʠʠ ʊʝʭʥʦʅʀʂʆʃʔ, 

ʛʠʜʨʦʠʟʦʣʷʮʠʦʥʥʘʷ ʤʝʤʙʨʘʥʘ Tyvek ʦʪ ʢʦʤʧʘʥʠʠ DuPont. ʊʝʧʣʦʠʟʦʣʷʮʠʷ 

ʠʟ ʢʘʤʝʥʥʦʡ ʚʘʪʳ ʜʦ 4 ʨʘʟ ʵʬʬʝʢʪʠʚʥʝʝ ʜʝʨʝʚʘ ʠ ʜʦ 20 ʨʘʟ ʵʬʬʝʢʪʠʚʥʝʝ 

ʢʠʨʧʠʯʘ. ʄʘʪʝʨʠʘʣ ʥʝ ʦʙʨʘʟʫʝʪ ʧʫʩʪʦʪ, ʯʪʦ ʩʚʦʜʠʪ ʧʦʪʝʨʠ ʪʝʧʣʘ 

ʧʨʘʢʪʠʯʝʩʢʠ ʢ ʥʫʣʶ. ɺ ʠʪʦʛʝ ʜʦʤ ʙʫʜʝʪ ʥʘʜʝʞʥʦ ʩʦʭʨʘʥʷʪʴ ʪʝʧʣʦ ʟʠʤʦʡ ʠ 

ʧʨʦʭʣʘʜʫ ʣʝʪʦʤ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪ ʟʘʪʨʘʪʳ ʞʠʣʴʮʦʚ ʥʘ 

ʵʥʝʨʛʦʥʦʩʠʪʝʣʠ. 

ʇʨʦʝʢʪ çɼʦʤ ɸ+è ʧʨʠʟʚʘʥ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ 

ʩʝʛʦʜʥʷ ï ʥʝ ʫʜʝʣ ʠʟʙʨʘʥʥʳʭ, ʘ ʚʧʦʣʥʝ ʜʦʩʪʫʧʥʘʷ ʘʣʴʪʝʨʥʘʪʠʚʘ ʧʨʠʚʳʯʥʳʤ 

ʪʝʭʥʦʣʦʛʠʷʤ. ɺʝʜʴ ʵʢʦʥʦʤʠʷ ʥʘ ʵʥʝʨʛʦʥʦʩʠʪʝʣʷʭ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ 

ʝʞʝʛʦʜʥʳʝ ʟʘʪʨʘʪʳ ʜʦʤʦʚʣʘʜʝʣʴʮʘ. 

 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 

1. ɽ.ʄ. ɺʘʥʶʨ çʂʘʪʘʣʦʛ ʩʦʚʨʝʤʝʥʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ 
ʤʘʣʦʵʪʘʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘè - ʄ.,2011ʛ.; 

2. ɻʨʫʧʧʘ ʢʦʤʧʘʥʠʡ çʕʢʦʜʦʣʴʝè URL: http://ekat.ecodolie.ru/; 

http://ekat.ecodolie.ru/
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3.  ʂʦʤʧʘʥʠʷ ɿɸʆ çʃʉʈ. ʅʝʜʚʠʞʠʤʦʩʪʴ-ʋʨʘʣè URL: http://lsrural.ru/; 

4. ʈʦʩʩʠʡʩʢʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʘʛʝʥʪʩʪʚʦ ʧʦ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ URL: 

http://ura.ru/news/; 

5.  ɹʦʣʴʰʦʡ ʧʨʳʞʦʢ. ʄʘʣʦʵʪʘʞʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʚ ʈʦʩʩʠʠ [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ]URL:http:mydome.ru//big_jump_Low_rise_construction_in_Russia; 

6. ɹʘʣʘʝʚ ʉ.ʖ. ɸʥʘʣʠʟ ʟʘʨʫʙʝʞʥʦʛʦ ʦʧʳʪʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ 

ʤʘʣʦʵʪʘʞʥʦʛʦ ʜʦʤʦʩʪʨʦʝʥʠʷ (ʀʄɼ) ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʀʄɼ ʚ 

ʈʦʩʩʠʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. - URL: http:/rusnk.ru/news/housing/foreign/. 

 

ʄɽʍɸʅʀɿʄʓ ʀ ʀʅʉʊʈʋʄɽʅʊʓ, ʀʉʇʆʃʔɿʋɽʄʓɽ ʇʈʀ 

ɼɽʄʆʅʊɸɾɽ ʂʆʅʉʊʈʋʂʎʀʁ 

ɹʘʨʳʰʥʠʢʦʚ ʉ.ɺ., ɻʨʠʰʠʥ ɽ.ʌ.,  ʩʪʫʜʝʥʪʳ ʢʘʬʝʜʨʳ ʊʆʉʇ, 

ʉʣʝʧʳʥʠʥʘ ʊ.ʅ., ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʘ ʊʆʉʇ,  

ɹʠʟʷʝʚ ʉ.ɸ., ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʊʆʉʇ, 

ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ   

 

ʆʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʵʪʘʧʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ ʟʘʩʪʘʠʚʘʶʱʝʡʩʷ 

ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʝʪʩʷ ʩʥʦʩ ʫʩʪʘʨʝʚʰʠʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. ʃʶʙʦʡ 

ʩʪʨʦʠʪʝʣʴʥʳʡ ʜʝʤʦʥʪʘʞ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʜ ʩʦʙʦʡ ʯʘʩʪʠʯʥʫʶ ʠʣʠ ʧʦʣʥʫʶ 

ʣʠʢʚʠʜʘʮʠʶ ʩʪʨʦʝʥʠʷ. ʀ ʭʦʪʷ ʧʨʠʯʠʥʳ ʩʥʦʩʘ ʟʜʘʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʥʳʤʠ, 

ʚʩʝ ʞʝ ʦʥʠ ʚ ʦʩʥʦʚʥʦʤ ʩʚʦʜʷʪʩʷ ʢ ʪʨʝʤ ʩʦʩʪʘʚʣʷʶʱʠʤ: 

1. ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʩʦʦʨʫʞʝʥʠʷ. 

2. ɺʝʪʭʦʝ ʩʦʩʪʦʷʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ. 

3. ʇʦʩʪʨʦʡʢʘ ʥʦʚʦʛʦ ʟʜʘʥʠʷ ʥʘ ʤʝʩʪʝ ʩʪʘʨʦʛʦ. 

ɼʝʤʦʥʪʘʞ, ʨʘʟʙʦʨʢʘ ʟʜʘʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥ ʥʝʩʢʦʣʴʢʠʤʠ 

ʩʧʦʩʦʙʘʤʠ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: ʜʝʤʦʥʪʘʞ ʩʪʝʥ, ʜʝʤʦʥʪʘʞ ʧʝʨʝʛʦʨʦʜʦʢ, 

ʜʝʤʦʥʪʘʞ ʧʝʨʝʢʨʳʪʠʡ, ʩʣʦʤ ʜʨʫʛʠʭ ʢʦʥʩʪʨʫʢʮʠʡ. 

ɼʘʥʥʳʝ ʨʘʙʦʪʳ ʧʨʦʠʟʚʦʜʷʪʩʷ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʜʝʤʦʥʪʘʞ 

ʩʦʦʨʫʞʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦ. 

ɼʨʫʛʦʡ ʚʘʨʠʘʥʪ  ʜʝʤʦʥʪʘʞ ʟʜʘʥʠʡ ʧʫʪʝʤ ʠʭ ʩʥʦʩʘ ʠʣʠ ʧʦʣʥʦʛʦ 

ʩʣʦʤʘ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʵʪʦʛʦ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʣʦʤ ʦʙʲʝʢʪʦʚ 

ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʣʫʯʰʝ ʫʣʦʞʠʪʴʩʷ ʚʦ ʚʨʝʤʝʥʥʳʝ ʨʘʤʢʠ, 

ʦʩʫʱʝʩʪʚʠʪʴ ʧʦʩʪʘʚʣʝʥʥʳʝ ʮʝʣʠ ʩ ʥʘʠʤʝʥʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ 

ʦʙʝʩʧʝʯʠʪʴ ʢʘʯʝʩʪʚʝʥʥʳʡ, ʦʩʥʦʚʘʪʝʣʴʥʳʡ ʜʝʤʦʥʪʘʞ ʢʦʥʩʪʨʫʢʮʠʡ. 

ɼʝʤʦʥʪʘʞ ʦʙʲʝʢʪʦʚ ʧʨʠ ʧʦʤʦʱʠ ʩʣʦʤʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥ ʥʝʙʦʣʴʰʦʡ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʙʨʠʛʘʜʦʡ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦ ʦʙʦʨʫʜʦʚʘʥʥʦʡ 

ʪʝʭʥʠʢʠ. 

ʂʦʛʜʘ ʚʳʧʦʣʥʷʝʪʩʷ ʜʝʤʦʥʪʘʞ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʪʝʭʥʠʢʘ ï ʵʢʩʢʘʚʘʪʦʨʳ ʩ ʧʨʠʢʨʝʧʣʸʥʥʳʤ ʢ ʩʪʨʝʣʘʤ 

ʨʘʟʣʠʯʥʳʤ (ʧʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ) ʥʘʚʝʩʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʪʘʢʞʝ 

ʧʨʠʤʝʥʷʝʪʩʷ ʨʫʯʥʘʷ ʨʘʟʙʦʨʢʘ  ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜʩʪʚ 

ʤʘʣʦʡ ʤʝʭʘʥʠʟʘʮʠʠ ï ʙʝʥʟʦʨʝʟʦʚ ʘʣʤʘʟʥʦ-ʢʘʥʘʪʥʳʭ ʩʪʘʥʢʦʚ ʠ ʪ.ʜ. ʀ ʪʦʣʴʢʦ 

ʧʦʩʣʝ ʨʫʯʥʦʡ ʨʘʟʙʦʨʢʠ ʥʘʯʠʥʘʝʪʩʷ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʡ ʜʝʤʦʥʪʘʞ ʟʜʘʥʠʡ ʠ 

http://lsrural.ru/
http://ura.ru/news/
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ʩʦʦʨʫʞʝʥʠʡ, ʢʦʛʜʘ ʨʫʰʠʪʩʷ ʩʦʦʨʫʞʝʥʠʝ ʧʨʠ ʧʦʤʦʱʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʥʘʚʝʩʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʩʪʨʝʣʝ ʵʢʩʢʘʚʘʪʦʨʘ. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʨʘʙʦʪ ʧʦ ʩʥʦʩʫ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ 

ʥʘ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

1. ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ  ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ 

ʦʮʝʥʢʫ ʦʙʲʝʢʪʘ, ʩʙʦʨ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʩʥʦʩ ʟʜʘʥʠʡ, ʧʦʜʙʦʨ ʩʧʝʮʪʝʭʥʠʢʠ, ʵʬʬʝʢʪʠʚʥʦʡ ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ. 

2. ʇʨʦʮʝʩʩ ʨʫʯʥʦʡ ʨʘʟʙʦʨʢʠ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʫʜʘʣʝʥʠʝ 
ʥʘʧʦʣʴʥʳʭ ʧʦʢʨʳʪʠʡ, ʤʷʛʢʦʡ ʢʨʦʚʣʠ, ʩʪʦʣʷʨʥʳʭ ʠʟʜʝʣʠʡ, ʨʘʟʣʠʯʥʳʭ ʪʨʫʙ. 

3. ʄʝʭʘʥʠʟʠʨʦʚʘʥʥʳʡ ʜʝʤʦʥʪʘʞ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʢʦʛʜʘ 

ʨʫʰʠʪʩʷ ʩʦʦʨʫʞʝʥʠʝ ʧʨʠ ʧʦʤʦʱʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʥʘʚʝʩʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʥʘ ʩʪʨʝʣʝ ʵʢʩʢʘʚʘʪʦʨʘ. 

4. ɼʝʤʦʥʪʘʞʘ ʧʝʨʝʢʨʳʪʠʡ ʜʦʤʦʚ. ɺ ʩʣʫʯʘʝ ʥʝʧʨʘʚʠʣʴʥʦʛʦ 

ʚʳʧʦʣʥʝʥʠʷ ʵʪʦʡ ʧʨʦʮʝʜʫʨʳ ʤʦʞʝʪ ʦʙʨʫʰʠʪʴʩʷ ʵʪʘʞ ʠʣʠ ʜʘʞʝ ʮʝʣʦʝ 

ʩʪʨʦʝʥʠʝ, ʤʦʛʫʪ ʧʦʛʠʙʥʫʪʴ ʣʶʜʠ. 

5. ɼʝʤʦʥʪʘʞ ʩʪʝʥ, ʧʝʨʝʛʦʨʦʜʦʢ. 

6. ɼʝʤʦʥʪʘʞ ʬʫʥʜʘʤʝʥʪʦʚ. ʉʦʙʣʶʜʝʥʠʝ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʤʝʨ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ï ʵʪʦ ʩʘʤʦʝ ʚʘʞʥʦʝ ʧʨʘʚʠʣʦ ʧʨʠ ʜʝʤʦʥʪʘʞʝ ʬʫʥʜʘʤʝʥʪʘ 

ʟʜʘʥʠʷ. 

7. ʇʨʦʜʦʣʞʝʥʠʝ ʨʘʙʦʪ ʥʘ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʝ ʧʨʠ ʧʦʤʦʱʠ 

ʵʢʩʢʘʚʘʪʦʨʘ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʨʘʟʦʙʨʘʪʴ ʟʘʚʘʣʳ: ʦʙʣʦʤʢʠ ʙʝʪʦʥʘ, ʢʫʩʢʠ 

ʘʨʤʘʪʫʨʳ, ʙʠʪʳʡ ʢʠʨʧʠʯ, ʰʪʫʢʘʪʫʨʢʫ ʠ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ ʨʘʟʨʫʰʝʥʠʷ, 

ʦʙʨʘʟʦʚʘʥʥʳʝ ʪʘʤ, ʛʜʝ ʨʘʥʴʰʝ ʙʳʣʦ ʟʜʘʥʠʝ. 

8. ʀʟʤʝʣʴʯʝʥʠʝ ʢʨʫʧʥʳʭ ʙʝʪʦʥʥʳʭ ʦʙʣʦʤʢʦʚ ï ʧʨʠ ʧʦʤʦʱʠ 

ʛʠʜʨʦʥʦʞʥʠʮ (ʨʝʟʢʘ) ʠʣʠ ʛʠʜʨʦʤʦʣʦʪʘ (ʜʨʦʙʣʝʥʠʝ). 

ʊʘʢ ʞʝ ʝʩʪʴ ʪʝʭʥʦʣʦʛʠʷ ʜʝʤʦʥʪʘʞʘ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʙʝʟ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʦʙʨʫʰʝʥʠʷ. ʇʨʠ ʪʘʢʦʤ ʜʝʤʦʥʪʘʞʝ ʛʠʜʨʦʥʦʞʥʠʮʳ ʙʫʜʪʦ 

çʢʫʩʘʶʪè ʟʜʘʥʠʝ, ʩʨʝʟʘʷ ʩʥʘʯʘʣʘ ʩʪʝʥʳ, ʟʘʪʝʤ ʧʝʨʝʢʨʳʪʠʷ ʠ 

ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʠ, ʜʦ ʪʝʭ ʧʦʨ ʥʝ ʦʩʪʘʸʪʩʷ ʦʜʠʥ ʬʫʥʜʘʤʝʥʪ ʥʘ ʤʝʩʪʝ 

ʜʝʤʦʥʪʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ. ʇʨʠʯʸʤ, ʛʠʜʨʦʥʦʞʥʠʮʳ ʠʟʤʝʣʴʯʘʶʪ ʚʩʝ ʦʙʣʦʤʢʠ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʧʣʠʪ, ʯʪʦ ʠʟʙʘʚʣʷʝʪ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʨʪʠʨʦʚʘʪʴ 

ʩʪʨʦʠʪʝʣʴʥʳʡ ʣʦʤ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʪʘʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʥʘʣʠʮʦ, ʜʘ ʠ ʧʨʦʮʝʩʩ 

ʩʦʙʣʶʜʝʥʠʷ ʚʩʝʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʩʘʥʠʪʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ, ʠ ʜʨʫʛʠʭ 

ʥʝʦʙʭʦʜʠʤʳʭ ʥʦʨʤ ʫʧʨʦʱʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ. 

ʇʨʠ ʨʘʟʙʦʨʢʝ, ʩʥʦʩʝ ʠʣʠ ʜʝʤʦʥʪʘʞʝ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʤʝʭʘʥʠʟʤʦʚ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʙʳʩʪʨʦ  ʠ ʢʘʯʝʩʪʚʝʥʥʦ ʨʘʟʦʙʨʘʪʴ ʣʶʙʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʥʘ 

ʥʫʞʥʳʝ ʬʨʘʛʤʝʥʪʳ. ʂ ʪʘʢʠʤ ʠʥʩʪʨʫʤʝʥʪʘʤ ʦʪʥʦʩʷʪ: 

- ʩʪʘʥʦʢ ʘʣʤʘʟʥʦ-ʢʘʥʘʪʥʳʡ; 

- ʫʛʣʦʚʳʝ ʰʣʠʬʤʘʰʠʥʳ; 

- ʥʦʞʥʠʮʳ ʧʦ ʤʝʪʘʣʣʫ ʩ ʛʠʜʨʦʫʩʠʣʠʪʝʣʝʤ; 

- ʛʠʜʨʦʢʣʠʥʴʷ; 

- ʘʮʝʪʠʣʝʥʦʚʳʝ  ʨʝʟʘʢʠ; 
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- ʰʚʦʥʘʨʝʟʯʠʢʠ; 

- ʧʦʜʲʝʤʥʠʢʠ; 

- ʤʘʰʠʥʳ ʩʪʝʥʦʨʝʟʥʳʝ ʦʪʨʝʟʥʳʝ ʠ ʜʨʫʛʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. 

ʇʦʤʠʤʦ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʡ ʨʘʟʙʦʨʢʠ, ʠʥʦʛʜʘ ʪʨʝʙʫʝʪʩʷ ʨʫʯʥʦʡ ʪʨʫʜ, 

ʢʦʛʜʘ ʜʝʤʦʥʪʘʞ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ.  ʕʪʦ 

ʦʪʥʦʩʠʪʩʷ ʢ ʜʝʪʘʣʷʤ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʦʩʦʙʦʡ ʦʩʪʦʨʦʞʥʦʩʪʠ, ʫʧʘʢʦʚʢʠ ʠ 

ʪʘʢʦʡ ʞʝ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ. 

ɼʝʤʦʥʪʘʞ ʙʝʪʦʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʷʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʙʳʚʘʝʪ ʫʜʘʨʥʳʡ ʠ ʙʝʟʫʜʘʨʥʳʡ. ʋʜʘʨʥʳʡ ʜʝʤʦʥʪʘʞ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʛʠʜʨʘʚʣʠʯʝʩʢʠʤʠ ʦʪʙʦʡʥʳʤʠ ʤʦʣʦʪʢʘʤʠ. ɺ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʦʚʦʜʠʪʩʷ ʜʝʤʦʥʪʘʞ ʞʝʣʝʟʦʙʝʪʦʥʘ ʨʘʟʣʠʯʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ. ɻʠʜʨʦʜʝʤʦʥʪʘʞ ʙʝʪʦʥʘ ï ʵʪʦ ʧʨʦʮʝʩʩ, ʨʘʟʨʫʰʘʶʱʠʡ ʙʝʪʦʥ ʩ 

ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʰʫʤʦʤ ʠ ʚʳʜʝʣʝʥʠʝʤ ʧʳʣʠ. ɹʝʟʫʜʘʨʥʳʝ ʩʧʦʩʦʙʳ 

ʦʙʫʩʣʘʚʣʠʚʘʶʪʩʷ ʧʨʠʤʝʥʝʥʠʝʤ ʘʣʤʘʟʥʦʡ, ʣʠʙʦ ʢʘʥʘʪʥʦʡ ʨʝʟʢʠ. ɼʘʥʥʳʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʦʠʟʚʦʜʷʪ ʰʫʤʘ, ʧʦʵʪʦʤʫ ʠʭ ʠʩʧʦʣʴʟʫʶʪ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʞʠʣʳʭ ʢʚʘʨʪʘʣʘʭ. 

ʄʝʭʘʥʠʟʠʨʦʚʘʥʥʳʡ ʩʧʦʩʦʙ ʨʘʟʙʦʨʢʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʦʩʥʦʚʘʥ ʥʘ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪ ʩ ʧʦʤʦʱʴʶ ʤʘʰʠʥ ʠ ʤʝʭʘʥʠʟʤʦʚ: ʪʨʘʢʪʦʨʦʚ 

ʠ ʙʫʣʴʜʦʟʝʨʦʚ ʩ ʥʘʚʝʰʝʥʥʳʤʠ ʧʥʝʚʤʦ- ʠ ʛʠʜʨʦʤʦʣʦʪʘʤʠ, ʰʘʨ-ʤʦʣʦʪʘʤʠ, 

ʠʤʧʫʣʴʩʥʳʭ ʚʦʜʦʤʝʪʦʚ, ʢʣʠʥʦʚʳʭ ʨʘʩʢʘʣʳʚʘʪʝʣʝʡ, ʵʢʩʢʘʚʘʪʦʨʦʚ, 

ʩʢʘʣʦʣʦʤʦʚ, ʤʘʰʠʥ ʜʣʷ ʨʝʟʘʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʠʟ ʙʝʪʦʥʘ ʠ ʞʝʣʝʟʦʙʝʪʦʥʘ 

ʘʣʤʘʟʥʳʤ ʘʙʨʘʟʠʚʥʳʤ ʠ ʪʚʝʨʜʦʩʧʣʘʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʠ ʜʨ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʜʝʤʦʥʪʘʞʝ ʟʜʘʥʠʡ ʤʘʣʦʡ ʵʪʘʞʥʦʩʪʠ ʯʘʱʝ ʚʩʝʛʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʢʩʢʘʚʘʪʦʨ ʩ ʨʘʟʣʠʯʥʳʤ ʥʘʚʝʩʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʧʨʠʯʝʤ ʚ 

ʢʘʯʝʩʪʚʝ ʥʘʚʝʩʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʙʳʯʥʳʡ ʢʦʚʰ. ɼʣʷ 

ʜʝʤʦʥʪʘʞʘ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʛʠʜʨʦʥʦʞʥʠʮʳ 

(ʤʘʥʠʧʫʣʷʪʦʨ), ʰʘʨ ʤʦʣʦʪ. 
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ʉɸʄʓʁ ɼʃʀʅʅʓʁ ʄʆʉʊ ɺ ʄʀʈɽ 

 

ɿʝʥʢʦʚʘ ɸ.ʖ., ɿʝʨʥʫʰʢʠʥʘ ʅ.ʇ.,ʩʪʫʜʝʥʪʳ ʛʨʫʧʧʳ ʊ-430101,  

 ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʉʣʝʧʳʥʠʥʘ ʊ.ʅ. ʢʘʬʝʜʨʘ ʊʆʉʇ,  

ʟʘʚ.ʣʘʙʦʨʘʪʦʨʠʝʡ ɺʦʣʞʘʥʠʥʘ ʅ.ʉ. ʢʘʬʝʜʨʘ ʊʆʉʇ, 

ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ   

 

ʉʘʤʳʡ ʜʣʠʥʥʳʡ ʤʦʩʪ ʚ ʤʠʨʝ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʟʘʣʠʚ ʍʘʥʯʞʦʫ ʚ ʂʠʪʘʝ. 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʵʪʦʛʦ ʤʦʩʪʘ ï ʩʦʝʜʠʥʠʪʴ ʜʚʘ ʩʘʤʳʭ ʙʦʣʴʰʠʭ 

ʠ ʦʞʠʚʣʝʥʥʳʭ ʛʦʨʦʜʘ ʚ ʂʠʪʘʝ: ʧʦʨʪ ʅʠʥʙʦ ʠ ʐʘʥʭʘʡ.  
ɺ ʟʘʣʠʚʝ ʍʘʥʯʞʦʫ ʥʘʙʣʶʜʘʝʪʩʷ ʷʚʣʝʥʠʝ, ʥʘʟʳʚʘʝʤʦʝ çʉʝʨʝʙʨʷʥʳʡ 

ʜʨʘʢʦʥè. ʕʪʦ ï ʛʠʛʘʥʪʩʢʘʷ ʩʪʝʥʘ ʚʦʜʳ, ʢʦʪʦʨʘʷ ʦʙʨʘʟʫʝʪʩʷ ʪʦʛʜʘ, ʢʦʛʜʘ 

ʦʯʝʥʴ ʚʳʩʦʢʠʡ ʧʨʠʣʠʚ ʠ ʩʠʣʴʥʳʝ ʪʝʯʝʥʠʷ ʚ ʟʘʣʠʚʝ ʩʠʣʦʡ ʚʨʳʚʘʶʪʩʷ ʚ 

ʫʟʢʦʝ ʫʩʪʴʝ ʨʝʢʠ. ʉʢʦʨʦʩʪʴ ʵʪʦʡ ʚʦʣʥʳ ʜʦʩʪʠʛʘʝʪ 30ʢʤ/ʯ, ʘ ʚʳʩʦʪʘ 7ʤ. ʇʨʠ 

ʧʦʤʦʱʠ ʛʠʜʨʦʣʦʛʦʚ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʤʘʢʝʪ ʤʦʩʪʘ ʠ ʠʩʩʣʝʜʦʚʘʥʳ ʧʨʠʣʠʚʳ 

ʠ ʦʪʣʠʚʳ ʚ ʪʝʯʝʥʠʠ.ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʥʞʝʥʝʨʳ ʪʦʯʥʦ 

ʚʳʯʠʩʣʠʣʠ,ʛʜʝ ʥʫʞʥʦ ʨʘʩʧʦʣʦʞʠʪʴ ʦʩʥʦʚʘʥʠʝ, ʯʪʦʙʳ ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ 

ʚʣʠʷʥʠʝ ʤʦʩʪʘ ʥʘ ʪʝʯʝʥʠʝ ʠ ʧʨʠʣʠʚʥʳʝ ʧʦʪʦʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʩʪ ʙʫʜʝʪ 

ʛʘʨʤʦʥʠʨʦʚʘʪʴ ʩ ʧʨʠʨʦʜʦʡ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ 36ʢʤ ï ʦʥ ʙʫʜʝʪ ʠʟʚʠʚʘʪʴʩʷ 

ʣʠʥʝʚʳʤ ʟʠʛʟʘʛʦʤ ʧʦ ʟʘʣʠʚʫ ʍʘʥʯʞʦʫ. 

ʇʦʪʨʝʙʦʚʘʣʦʩʴ 10 ʣʝʪ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʙʦʣʝʝ 50 ʦʪʜʝʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʦʢʦʥʯʘʪʝʣʴʥʳʡ 

ʧʨʦʝʢʪ. ɺ 2003 ʛʦʜʫ ʩʘʤʳʡ ʜʣʠʥʥʳʡ ʚ ʤʠʨʝ ʪʨʘʥʩʦʢʝʘʥʩʢʠʡ ʤʦʩʪ ʧʦʣʫʯʠʣ 

ʜʦʙʨʦ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ.ʅʦ, ʢʘʢ ʪʦʣʴʢʦ ʥʘʯʘʣʦʩʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʝʛʦ 

ʦʩʪʘʥʦʚʠʣʠ. ʇʦʜ ʦʢʝʘʥʩʢʠʤ ʜʥʦʤ,ʧʨʷʤʦ ʧʦ ʪʨʘʝʢʪʦʨʠʠ ʤʦʩʪʘ, ʙʳʣʦ 

ʦʪʢʨʳʪʦ ʛʘʟʦʚʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ. ɻʘʟ ʙʳʣ ʪʘʢʠʤ ʞʝ ʩʤʝʨʪʝʣʴʥʦ ʦʧʘʩʥʳʤ, 

ʢʘʢ ʠ çʩʝʨʝʙʨʷʥʳʡ ʜʨʘʢʦʥè ï ʦʥ ʤʦʛ ʧʦʤʝʰʘʪʴ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʧʨʦʝʢʪʘ. 

ʉʣʫʯʘʡʥʘʷ ʠʩʢʨʘ ʤʦʛʣʘ ʙʳ ʚʦʩʧʣʘʤʝʥʠʪʴ ʛʘʟ ʠ ʚʳʟʚʘʪʴ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʡ 

ʚʟʨʳʚ. 

ʀʥʞʝʥʝʨʳ ʧʨʠʜʫʤʘʣʠ ʚʳʭʦʜ ʠʟ ʩʠʪʫʘʮʠʠ. ʆʥʠ ʥʘʰʣʠ ʟʦʥʳ ʩ ʩʘʤʦʡ 

ʙʦʣʴʰʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʛʘʟʘ, ʚʩʪʘʚʠʣʠ ʫʟʢʠʝ ʪʨʫʙʳ ʚ ʧʦʣʦʩʪʠ ʩ ʛʘʟʦʤ ʠ 

ʩʥʘʙʜʠʣʠ ʠʭ ʧʥʝʚʤʦʢʣʘʧʘʥʘʤʠ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʚʳʧʫʩʢʘʪʴ ʛʘʟ ʜʦ ʪʝʭ ʧʦʨ, 

ʧʦʢʘ ʜʘʚʣʝʥʠʝ ʥʝ ʩʥʠʟʠʪʴʩʷ ʜʦ ʪʘʢʦʛʦ ʫʨʦʚʥʷ, ʢʦʛʜʘ ʦʥʦ ʥʝ ʙʫʜʝʪ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʨʘʙʦʯʠʭ ʠ ʤʦʩʪʘ. 
ʇʝʨʚʳʡ ʰʘʛ ʤʦʞʥʦ ʙʳʣʦ ʥʘʢʦʥʝʮ ʩʜʝʣʘʪʴ ʠ ʟʘʙʠʪʴ 6000 ʩʪʘʣʴʥʳʭ 

ʩʚʘʡ ʚ ʤʦʨʩʢʦʝ ʜʥʦ. ʂʘʞʜʘʷ ʩʚʘʷ ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʯʥʦʡ ʠ 

ʜʦʣʛʦʚʝʯʥʦʡ, ʯʪʦʙʳ ʚʳʜʝʨʞʘʪʴ ʩʠʣʫ ʫʜʘʨʘ ʠ ʧʨʝʙʳʚʘʥʠʝ ʚ ʩʦʣʝʥʦʡ ʚʦʜʝ. 

ʉʧʝʮʠʘʣʴʥʦ ʜʣʷ ʵʪʦʛʦ ʥʝʜʘʣʝʢʦ ʦʪ ʩʪʨʦʡʧʣʦʱʘʜʢʠ ʧʦʩʪʨʦʠʣʠ ʟʘʚʦʜ ʜʣʷ ʠʭ 

ʠʟʛʦʪʦʚʣʝʥʠʷ. ʀʟ ʩʪʘʣʴʥʳʭ ʣʠʩʪʦʚ ʪʦʣʱʠʥʦʡ 22ʤʤ ʠʟʛʦʪʘʚʣʠʚʘʣʠ ʪʨʫʙʳ 

ʰʠʨʠʥʦʡ 1,5ʤ ʠ ʜʣʠʥʦʡ ʧʦʯʪʠ 90ʤ. ʂʘʞʜʫʶ ʪʨʫʙʫ ʩʚʘʨʠʣʠ ʜʚʘʞʜʳ ʧʨʠ 

ʧʦʤʦʱʠ ʜʫʛʦʚʦʡ ʩʚʘʨʢʠ, ʩʥʘʯʘʣʘ ʠʟʥʫʪʨʠ, ʘ ʧʦʪʦʤ ʩʥʘʨʫʞʠ. ʇʦʩʣʝ, ʤʝʜʴ 

ʩʢʘʣʳʚʘʣʠ.ʅʘ ʪʦ, ʯʪʦʙʳ ʠʟʛʦʪʦʚʠʪʴ ʠ ʩʚʘʨʠʪʴ ʢʘʞʜʫʶ ʩʚʘʶ ʚʝʩʦʤ ʧʦʯʪʠ 

70ʪ ʫʭʦʜʠʣʦ 40 ʤʠʥʫʪ.  
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ʏʪʦʙʳ ʵʪʠ ʤʦʱʥʳʝ ʩʪʘʣʴʥʳʝ ʢʦʣʦʥʥʳ ʥʝ ʤʦʛʣʠ ʧʨʝʚʨʘʪʠʪʴʩʷ ʚ 

ʨʞʘʚʯʠʥʫ, ʠʭ ʧʦʯʠʩʪʠʣʠ ʩʪʨʫʷʤʠ ʧʝʩʢʘ, ʯʪʦʙʳ ʫʙʨʘʪʴ ʠʤʝʚʰʫʶʩʷ 

ʨʞʘʚʯʠʥʫ ʩ ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ. ɿʘʪʝʤ ʠʭ ʧʦʢʨʳʣʠ ʘʥʪʠʢʦʨʨʦʟʠʡʥʳʤ 

ʚʝʱʝʩʪʚʦʤ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ʨʘʩʧʣʘʚ ʵʧʦʢʩʠʜʘ, ʢʦʪʦʨʳʡ ʥʘʥʝʩʣʠ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 50Áʉ. ʊʝʧʝʨʴ ʩʚʘʠ ʙʳʣʠ ʛʦʪʦʚʳ ʚʳʜʝʨʞʘʪʴ ʥʘʧʦʨ ʩʪʠʭʠʡ ʚ 

ʟʘʣʠʚʝ ʍʘʥʯʞʦʫ.  

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʤʦʩʪʘ ʥʘʯʘʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʩʝʚʝʨʥʦʛʦ ʠ ʶʞʥʦʛʦ 

ʙʝʨʝʛʘ ʟʘʣʠʚʘ. ʇʨʠ ʨʘʩʩʪʦʷʥʠʠ ʤʝʞʜʫ ʥʠʤʠ ʚ 36 ʢʤ ʙʳʣʦ ʚʘʞʥʦ, ʯʪʦʙʳ ʦʙʝ 

ʯʘʩʪʠ ʩʦʚʧʘʣʠ, ʢʦʛʜʘ ʦʥʠ ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ ʚʩʪʨʝʪʷʪʩʷ. ʆ ʪʨʘʜʠʮʠʠ ʩʪʨʦʠʪʝʣʠ 

ʤʦʩʪʦʚ ʧʨʠʤʝʥʷʶʪ ʤʝʪʦʜ ʚʠʟʫʘʣʴʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ 

ʩʪʳʢʦʚʢʫ, ʥʦ ʵʪʦʪ ʤʝʪʦʜ ʥʝ ʛʦʜʠʣʩʷ ʧʨʠ ʪʘʢʦʤ ʙʦʣʴʰʦʤ ʨʘʩʩʪʦʷʥʠʠ ʠ ʚ 

ʫʩʣʦʚʠʷʭ ʩʠʣʴʥʳʭ ʣʠʚʥʝʡ ʠ ʛʫʩʪʦʛʦ ʪʫʤʘʥʘ. ʇʦʵʪʦʤʫ ʜʣʷ ʢʦʥʪʨʦʣʷ 

ʫʩʪʘʥʦʚʢʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʩʚʘʡ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʛʣʦʙʘʣʴʥʦʛʦ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʩ ʧʦʤʦʱʴʶ ʩʧʫʪʥʠʢʦʚ ʚʳʯʠʩʣʷʝʪ ʪʦʯʢʠ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʩʘʥʪʠʤʝʪʨʦʚ. ʂʘʞʜʘʷ ʩʚʘʷ 

ʧʦʣʫʯʠʣʘ ʫʥʠʢʘʣʴʥʳʡ ʧʦʩʪʦʷʥʥʳʡ ʘʜʨʝʩ ʩʦ ʩʚʦʝʡ ʰʠʨʦʪʦʡ ʠ ʜʦʣʛʦʪʦʡ. 

ʇʨʠʝʤʥʠʢʠ ʩʠʩʪʝʤʳ ʥʘ ʢʦʧʨʝ ʥʘʭʦʜʠʣʠ ʵʪʦʪ ʧʦʩʪʦʷʥʥʳʡ ʘʜʨʝʩ ʜʣʷ ʪʦʯʥʦʡ 

ʫʩʪʘʥʦʚʢʠ ʢʘʞʜʦʡ ʩʚʘʠ.ɼʣʷ ʟʘʙʠʚʢʠ ʩʚʘʡ ʚ ʤʦʨʩʢʦʝ ʜʥʦ ʧʦʩʪʨʦʠʣʠ 

ʢʦʣʦʩʩʘʣʴʥʳʡ ʧʣʘʚʫʯʠʡ ʢʦʧʝʨ, ʧʦʨʰʝʥʴ ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʟʘʙʠʚʘʪʴ ʩʚʘʠ ʩ 

ʩʠʣʦʡ 250 ʪ/ʤ
2
. ɼʣʷ ʟʘʙʠʚʢʠ ʦʜʥʦʡ ʩʚʘʠ ʪʨʝʙʦʚʘʣʦʩʴ ʙʦʣʴʰʝ 2 ʯʘʩʦʚ. ʀ 

ʯʝʨʝʟ 2,5 ʛʦʜʘ ʧʦʩʣʝ ʦʜʦʙʨʝʥʠʷ ʧʨʦʝʢʪʘ ʧʝʨʚʘʷ ʩʚʘʷ ʙʳʣʘ ʟʘʙʠʪʘ ʚ 

ʦʩʘʜʦʯʥʳʝ ʧʦʨʦʜʳ. 

ʇʦʪʦʤ ʜʣʷ ʦʧʦʨ ʤʦʩʪʘ ʧʦʪʨʝʙʦʚʘʣʠʩʴ ʙʝʪʦʥʥʳʝ çʙʳʢʠè. ʆʥʠ 

ʦʙʨʘʟʫʶʪ ʦʧʦʨʳ ʜʣʷ ʧʨʦʣʝʪʦʚ ʤʦʩʪʘ. ʕʪʠ ʢʦʣʦʩʩʘʣʴʥʳʝ ʦʧʦʨʳ ʠʤʝʶʪ 

ʨʘʟʣʠʯʥʫʶ ʚʳʩʦʪʫ, ʫ ʩʫʰʠ ʦʥʠ ʤʝʥʴʰʝ ʤʝʪʨʘ, ʘ ʫ ʩʫʜʦʭʦʜʥʦʛʦ ʢʘʥʘʣʘ 

ʙʦʣʝʝ 40ʤ. ʀ ʢʘʢ ʚʩʝ ʤʘʪʝʨʠʘʣʳ ʤʦʩʪʘ ʦʥʠ ʜʦʣʞʥʳ ʧʨʦʜʝʨʞʘʪʴʩʷ, ʧʦ 

ʢʨʘʡʥʝʡ ʤʝʨʝ,100 ʣʝʪ.ɹʝʪʦʥʥʳʝ çʙʳʢʠè ʤʦʩʪʘ ʍʘʥʯʞʦʫ ʙʳʣʠ ʘʨʤʠʨʦʚʘʥʳ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʩʪʘʣʴʥʳʤʠ ʩʪʝʨʞʥʷʤʠ. ʏʪʦʙʳ  ʩʥʠʟʠʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʩʦʣʝʥʦʡ ʚʦʜʳ, ʧʦʧʘʜʘʶʱʝʡ ʥʘ ʩʪʘʣʴ, ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʙʦʣʝʝ ʧʨʦʯʥʳʡ ʠ 

ʤʝʥʝʝ ʧʦʨʠʩʪʳʡ ʩʦʩʪʘʚ ʙʝʪʦʥʘ. 

ʏʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʭʦʜ ʩ ʤʦʨʷ ʦʛʨʦʤʥʳʭ ʢʦʥʪʝʡʥʝʨʥʳʭ ʩʫʜʦʚ ʧʦ 

ʟʘʣʠʚʫ ʍʘʥʯʞʦʫ ʧʨʠʰʣʦʩʴ ʩʜʝʣʘʪʴ ʧʨʦʝʢʪ ʤʦʩʪʘ ʩ ʜʚʫʤʷ ʙʦʣʴʰʠʤʠ 

ʧʨʦʣʝʪʘʤʠ. ʆʥʠ ʙʫʜʫʪ ʠʤʝʪʴ ʚ ʜʣʠʥʫ 450ʤ ʩ ʙʘʰʥʷʤʠ, ʢʦʪʦʨʳʝ ʧʦʜʥʠʤʫʪ 

ʜʦʨʦʞʥʦʝ ʧʦʣʦʪʥʦ ʥʘ 45ʤ ʥʘʜ ʛʣʫʙʦʢʠʤʠ ʚʦʜʘʤʠ ʤʦʨʩʢʠʭ ʧʫʪʝʡ. ʅʦ ʧʦ 

ʤʝʨʝ ʪʦʛʦ, ʢʘʢ ʤʦʩʪ ʚʩʝ ʚʳʰʝ ʧʦʜʥʠʤʘʣʩʷ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʠʥʞʝʥʝʨʘʤ 

ʧʨʠʰʣʦʩʴ ʧʨʠʥʷʪʴ ʚ ʨʘʩʯʝʪ ʝʱʝ ʦʜʥʫ ʤʦʛʫʯʫʶ ʩʠʣʫ ʧʨʠʨʦʜʳ.ɿʘʣʠʚ 

ʍʘʥʯʞʦʫ ʵʪʦ ʤʝʩʪʦ, ʛʜʝ ʩʣʫʯʘʶʪʩʷ ʩʘʤʳʝ ʩʚʠʨʝʧʳʝ ʰʪʦʨʤʳ ʠ ʪʘʡʬʫʥʳ ʥʘ 

ʧʣʘʥʝʪʝ. ʊʘʤ, ʛʜʝ ʧʨʦʭʦʜʠʪ  ʩʫʜʦʭʦʜʥʳʡ ʢʘʥʘʣ, ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʙʳʢʘʤʠ 

ʪʘʢ ʚʝʣʠʢʦ, ʯʪʦ ʚʝʩ ʧʨʦʣʝʪʘ ʥʫʞʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʪʨʦʩʘʤʠ ʩʚʝʨʭʫ, ʘ ʤʦʩʪʳ 

ʥʘ ʪʨʦʩʘʭ ʦʩʦʙʝʥʥʦ ʩʪʨʘʜʘʶʪ ʦʪ ʩʠʣʴʥʦʛʦ ʚʝʪʨʘ. ʉʠʩʪʝʤʘ ʥʝʩʫʱʠʭ 

ʪʨʦʩʦʚ ʢʨʝʧʠʪʴʩʷ ʢ ʙʘʰʥʝ ʚ ʬʦʨʤʝ ʙʫʢʚʳ ɸ ʚʳʩʦʪʦʡ 202ʤ ʥʘ ʶʞʥʦʤ ʢʦʥʮʝ 

ʧʨʦʣʝʪʘ, ʘ ʪʘʢʞʝ ʢ ʜʚʫʤ ʨʦʤʙʦʚʠʜʥʳʤ ʙʘʰʥʷʤ ʚʳʩʦʪʦʡ 187ʤ ʥʘ ʩʝʚʝʨʥʦʤ 

ʢʦʥʮʝ. ʊʨʦʩʳ ʙʫʜʫʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʛʠʛʘʥʪʩʢʠʝ ʧʨʦʣʝʪʳ, ʘ ʪʨʝʫʛʦʣʴʥʘʷ 

ʬʦʨʤʘ ʙʘʰʝʥ ʫʚʝʣʠʯʠʪ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʠ ʩʠʣʴʥʦʤ ʚʝʪʨʝ.  
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ʅʦ ʢʨʦʤʝ ʩʘʤʦʛʦ ʧʨʦʝʢʪʘ, ʥʫʞʥʦ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʢʫ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ.ʀʟ-ʟʘ ʤʦʱʥʳʭ ʪʝʯʝʥʠʡ ʠ ʩʠʣʴʥʳʭ ʚʝʪʨʦʚ ʧʝʨʝʜ 

ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ ʚʩʪʘʣʘ ʟʘʜʘʯʘ ʚʪʠʩʥʫʪʴ ʚʩʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʚ 200 

ʜʥʝʡ.ʂʣʶʯʝʚʘʷ ʯʘʩʪʴ ʨʝʰʝʥʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʪʦʤ, ʯʪʦʙʳ ʩʤʦʥʪʠʨʦʚʘʪʴ 

ʤʥʦʛʠʝ ʢʦʤʧʦʥʝʥʪʳ ʥʘ ʩʫʰʝ, ʛʜʝ ʤʦʞʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʦʢʨʫʞʘʶʱʫʶ 

ʦʙʩʪʘʥʦʚʢʫ. ʂʦʛʜʘ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʟʘʜʝʨʞʠʚʘʶʪ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʘ ʤʦʨʝ, 

ʥʘ ʙʝʨʝʛʫ ʤʦʞʥʦ ʧʨʦʜʦʣʞʘʪʴ ʟʘʚʦʜʩʢʦʝ ʠʟʛʦʪʦʚʣʝʥʠʝ ʜʝʪʘʣʝʡ. ʏʪʦʙʳ 

ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʩʙʦʨʢʠ ʥʘ ʩʪʨʦʡʧʣʦʱʘʜʢʠ ʠʥʞʝʥʝʨʳ ʧʨʠʤʝʥʠʣʠ 

ʭʠʪʨʦʫʤʥʳʡ ʤʝʪʦʜ ʚ ʥʝʚʠʜʘʥʥʳʭ ʧʨʝʞʜʝ ʤʘʩʰʪʘʙʘʭ ï ʛʠʛʘʥʪʩʢʠʝ ʧʨʦʣʝʪʳ 

ʙʫʜʫʪ ʦʪʣʠʚʘʪʴ ʚ ʦʜʥʦʡ ʛʠʛʘʥʪʩʢʦʡ ʬʦʨʤʝ.ʕʪʠ ʤʘʩʩʠʚʥʳʝ ʧʨʦʣʝʪʳ ʠʤʝʶʪ ʚ 

ʜʣʠʥʫ ʜʦ 70ʤ, ʚ ʰʠʨʠʥʫ 16,5ʤ ʠ ʚʝʩʷʪ ʮʝʣʳʭ 2200ʪ. ʇʨʠʢʨʝʧʣʝʥʥʳʝ ʢ 

çʙʳʢʘʤè ʦʥʠ ʩʦʟʜʘʶʪ ʢʦʥʩʪʨʫʢʮʠʶ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʜʝʨʞʘʪʴ ʜʦʨʦʞʥʦʝ 

ʧʦʣʦʪʥʦ.ʏʪʦʙʳ ʠʟʛʦʪʦʚʠʪʴ ʩʘʤʳʝ ʙʦʣʴʰʠʝ ʧʨʦʣʝʪʳ, ʩʚʘʨʠʚʘʣʠ ʚʤʝʩʪʝ 200 

ʪʦʥʥ ʩʪʘʣʴʥʦʡ ʘʨʤʘʪʫʨʳ. ʂʦʛʜʘ ʩʪʘʣʴʥʘʷ ʨʘʤʘ ʙʳʣʘ ʛʦʪʦʚʘ, ʝʝ ʧʝʨʝʥʦʩʠʣʠ 

ʢ ʬʦʨʤʝ ʧʨʠ ʧʦʤʦʱʠ ʛʠʛʘʥʪʩʢʦʛʦ ʢʨʘʥʘ, ʢʦʪʦʨʳʡ ʧʨʠ 

ʧʦʤʦʱʠʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʦʛʦ ʚʨʘʱʝʥʠʷ ʤʘʥʝʚʨʠʨʫʝʪ ʠ ʟʘʥʠʤʘʝʪ ʥʫʞʥʦʝ 

ʧʦʣʦʞʝʥʠʝ, ʘ ʟʘʪʝʤ ʦʩʪʦʨʦʞʥʦ ʤʝʜʣʝʥʥʦ ʦʧʫʩʢʘʝʪ ʩʪʘʣʴʥʫʶ ʨʘʤʫ ʚ ʬʦʨʤʫ. 

ʀʥʞʝʥʝʨʳ ʧʨʦʚʝʨʷʶʪ ʧʦʣʦʞʝʥʠʝ ʨʘʤʳ ʠ ʚʥʦʩʷʪ ʧʦʧʨʘʚʢʠ. ɼʣʷ ʢʘʞʜʦʛʦ 

ʧʨʦʣʝʪʘ ʪʨʝʙʦʚʘʣʦʩʴ 830 ʢʫʙʠʯʝʩʢʠʭ ʤʝʪʨʦʚ ʙʝʪʦʥʘ. ʏʪʦʙʳ ʥʝ ʜʦʧʫʩʪʠʪʴ 

ʧʦʷʚʣʝʥʠʝ ʪʨʝʱʠʥ, ʦʥ ʟʘʣʠʚʘʣʩʷ ʚ ʦʜʠʥ ʧʨʠʝʤ ʧʨʠ ʧʦʤʦʱʠ 4 ʥʘʩʦʩʦʚ. 

ʇʦʜʘʯʘ ʙʝʪʦʥʘ ʙʳʣʘ ʥʝʧʨʝʨʳʚʥʦʡ. ʇʨʠ ʠʩʢʫʩʥʦʡ ʢʦʦʨʜʠʥʘʮʠʠ ʢʘʞʜʳʡ 

ʧʨʦʣʝʪ ʤʦʛ ʙʳʪʴ ʦʪʣʠʪ ʟʘ 8 ʯʘʩʦʚ. ɼʣʷ 36 ʢʠʣʦʤʝʪʨʦʚʦʛʦ ʤʦʩʪʘ ʍʘʥʯʞʦʫ 

ʥʘʜʦ ʙʳʣʦ ʠʟʛʦʪʦʚʠʪʴ 1000 ʙʝʪʦʥʥʳʭ ʧʨʦʣʝʪʦʚ. 

ʏʪʦʙʳ ʫʩʧʝʰʥʦ ʧʝʨʝʤʝʩʪʠʪʴ ʵʪʠ ʜʝʪʘʣʠ ʚ ʤʦʨʝ, ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ 

ʦʧʷʪʴ ʧʦʜʯʠʥʠʪʩʷ ʧʨʠʨʦʜʥʳʤ ʫʩʣʦʚʠʷʤ. ɻʣʫʙʠʥʘ ʤʦʨʷ ʥʘ ʩʝʚʝʨʥʦʤ ʢʦʥʮʝ 

ʟʘʣʠʚʘ ʧʦʟʚʦʣʷʣʘ ʧʦʜʚʦʟʠʪʴ ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʢ ʩʪʨʦʡʧʣʦʱʘʜʢʝ ʥʘ 

ʩʫʜʘʭ, ʵʪʦ ʥʝ ʧʨʝʜʩʪʘʚʣʷʣʦ ʙʦʣʴʰʦʡ ʧʨʦʙʣʝʤʳ ʜʣʷ ʨʘʙʦʯʠʭ. ʅʦ ʜʣʷ 

ʜʦʩʪʘʚʢʠ ʛʠʛʘʥʪʩʢʠʭ ʧʨʦʣʝʪʦʚ ʤʦʩʪʘ ʪʨʝʙʦʚʘʣʠʩʴ ʙʦʣʴʰʠʝ ʧʦʜʲʝʤʥʳʝ 

ʤʦʱʥʦʩʪʠ, ʯʪʦʙʳ ʧʦʜʥʷʪʴ ʜʝʪʘʣʠ ʥʘ çʙʳʢʠè ʚʳʩʦʪʦʡ 45ʤ ʩ ʦʯʝʥʴ ʚʳʩʦʢʦʡ 

ʪʦʯʥʦʩʪʴʶ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʙʦʨʦʪʴʩʷ ʩ ʙʳʩʪʨʳʤʠ ʪʝʯʝʥʠʷʤʠ ʚ ʟʘʣʠʚʝ. 

ɹʳʣ ʠʩʧʦʣʴʟʦʚʘʥ çTIANYIHAOè (ʦʟʥʘʯʘʝʪ çʧʝʨʚʳʡ ʚ ʤʠʨʝè ʩ 

ʢʠʪʘʡʩʢʦʛʦ) ï ʛʠʛʘʥʪʩʢʠʡ ʧʣʘʚʫʯʠʡ ʢʨʘʥ, ʢʦʪʦʨʳʡ ʦʩʥʘʱʝʥ ʤʦʪʦʨʦʤ 

ʤʦʱʥʦʩʪʴʶ 4800 ʣ.ʩ., ʜʣʠʥʦʡ 93ʤ, ʘ ʚʦʜʦʠʟʤʝʱʝʥʠʝ 11 ʪʦʥʥ. ʂʨʘʥ ʤʦʞʝʪ 

ʧʦʜʥʷʪʴ ʚʝʩ ʜʦ 3000 ʪʦʥʥ, ʘ ʚʳʩʦʪʘ ʧʦʜʲʝʤʘ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 53ʤ.  ʅʦ 

çTIANYIHAOè ʥʝʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʜʨʫʛʦʡ ʩʪʦʨʦʥʝ ʟʘʣʠʚʘï ʫ 

ʶʞʥʦʛʦ ʙʝʨʝʛʘ ʩʣʠʰʢʦʤ ʤʝʣʢʦ, ʘ ʪʦʧʢʠʝ ʙʝʨʝʛʘ ʚ ʟʦʥʝ ʧʨʠʣʠʚʘ-ʦʪʣʠʚʘ 

ʪʷʥʫʪʴʩʷ ʥʘ 70ʢʤ ʚʜʦʣʴ ʧʦʙʝʨʝʞʴʷ ʠ ʥʘ 10ʢʤ ʚ ʤʦʨʝ.ʇʨʠ ʦʪʣʠʚʝ ʯʘʩʪʴ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʤʦʞʝʪ ʚʝʩʪʠʩʴ ʥʘ ʪʦʧʢʠʭ ʙʝʨʝʛʘʭ, ʝʩʣʠ ʢʦʥʩʪʨʫʢʮʠʷ ʥʝ 

ʩʣʠʰʢʦʤ ʙʦʣʴʰʘʷ, ʧʦʵʪʦʤʫ ʧʦʩʪʨʦʠʣʠ,ʧʦʜʦʙʥʦ ʟʝʨʢʘʣʴʥʦʤʫ 

ʦʪʨʘʞʝʥʠʶ,ʥʝʙʦʣʴʰʦʡ ʤʦʩʪ ʚ ʢʘʯʝʩʪʚʝ ʩʪʘʨʪʦʚʦʡ ʧʣʦʱʘʜʢʠ ʜʣʷ ʙʦʣʴʰʦʛʦ 

ʤʦʩʪʘ. ʆʥ ʪʷʥʝʪʩʷ ʧʦʯʪʠ ʥʘ 10ʢʤ ʯʝʨʝʟ ʪʦʧʠ, ʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʧʦʜʚʦʟʠʪʴ ʤʘʪʝʨʠʘʣʳ ʢ ʬʨʦʥʪʫ ʨʘʙʦʪ. ʂʦʛʜʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʙʫʜʝʪ 

ʟʘʢʦʥʯʝʥʦ ʵʪʦʪ ʤʦʩʪ ʦʩʪʘʚʷʪ, ʠʩʧʦʣʴʟʫʷ ʝʛʦ ʜʣʷ ʨʝʤʦʥʪʘ ʤʦʩʪʘ, ʘ ʪʘʢʞʝ 
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ʙʘʟʳ ʜʣʷ ʩʣʫʞʙʳ ʩʧʘʩʝʥʠʷ ʥʘ ʤʦʨʝ. ʅʦ ʵʩʪʘʢʘʜʘ ʚʩʝ ʞʝ ʦʩʪʘʝʪʩʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʨʦʯʥʦʡ, ʯʪʦʙʳ ʚʳʜʝʨʞʘʪʴ ʚʝʩ ʧʨʦʣʝʪʦʚ ʤʦʩʪʘ. 

ʏʪʦʙʳ ʩʦʦʨʫʜʠʪʴ ʛʨʦʤʘʜʥʳʝ ʙʘʣʢʠ ʠʥʞʝʥʝʨʳ ʩʢʦʥʩʪʨʫʠʨʦʚʘʣʠ 

ʩʧʝʮʠʘʣʴʥʳʡ ʛʨʫʟʦʚʠʢ ʙʦʣʴʰʝ ʚʩʝʭ ʠʟʚʝʩʪʥʳʭ ʨʘʥʴʰʝ. ʂʣʶʯʦʤ ʢ ʫʩʧʝʭʫ 

ʩʪʘʣʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʝʩ. ʋ ʪʨʘʥʩʧʦʨʪʝʨʘ çTI-1600è 640 ʢʦʣʝʩ, ʦʥ 

ʩʧʝʮʠʘʣʴʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʝʨʝʚʦʟʠʪʴ ʦʛʨʦʤʥʳʝ ʛʨʫʟʳ ʩ 

ʟʘʚʦʜʘ ʢ ʤʝʩʪʫ ʤʦʥʪʘʞʘ. 640 ʢʦʣʝʩ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 4 ʦʪʜʝʣʴʥʳʭ 

ʪʨʘʥʩʧʦʨʪʝʨʘ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ 160 ʢʦʣʝʩ ʚ ʛʨʫʧʧʘʭ ʧʦ 4 ʢʦʣʝʩʘ. 

ʅʘʛʨʫʟʢʘ ʥʘ ʢʘʞʜʫʶ ʛʨʫʧʧʫ ʢʦʣʝʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʝʛʫʣʠʨʫʝʪʩʷ ʧʨʠ 

ʧʦʤʦʱʠ ʝʜʠʥʦʡ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʯʪʦʙʳ ʚʝʩ ʚʩʝʛʜʘ ʨʘʩʧʨʝʜʝʣʷʣʩʷ 

ʨʘʚʥʦʤʝʨʥʦ. ʇʨʠ ʥʘʠʙʦʣʴʰʝʡ ʩʢʦʨʦʩʪʠ 4 ʢʤ/ʯ ʩ ʧʦʣʥʦʡ ʥʘʛʨʫʟʢʦʡ ʵʪʦʪ 

ʪʨʘʥʩʧʦʨʪʝʨ ʥʝ ʚʳʠʛʨʘʝʪ ʥʠʢʘʢʠʭ ʛʦʥʦʢ, ʥʦ ʧʨʦʠʟʚʝʜʝʪ ʨʝʚʦʣʶʮʠʶ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʤʦʩʪʦʚ ʩ ʜʣʠʥʥʳʤʠ ʧʨʦʣʝʪʘʤʠ. ʅʘ ʧʦʤʦʱʴ ʪʨʘʥʩʧʦʨʪʝʨʫ 

ʚʳʰʝʣ ʩʣʝʜʫʶʱʠʡ ʤʝʭʘʥʠʟʤ çLGV-1600è. ʆʥ çʰʘʛʘʣè ʯʝʨʝʟ ʧʨʦʣʝʪʳ 

ʤʦʩʪʘ ʧʦ ʚʦʟʜʫʭʫ. ʂʦʛʜʘ ʵʪʦʪ ʰʘʛʘʶʱʠʡ ʤʝʭʘʥʠʟʤ ʜʦʩʪʠʛʘʣ ʩʘʤʦʛʦ 

ʜʘʣʴʥʝʛʦ çʙʳʢʘè ʝʛʦ ʟʘʜʥʷʷ ʦʧʦʨʘ ʢʘʪʠʣʘʩʴ ʜʦ ʩʘʤʦʛʦ ʢʦʥʮʘ ʨʘʥʝʝ 

ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʩʝʢʮʠʠ. ɿʘʪʝʤ ʧʝʨʝʜʥʷʷ ʦʧʦʨʘ ʜʚʠʛʘʣʘʩʴ ʯʝʨʝʟ ʦʪʢʨʳʪʳʡ 

ʧʨʦʣʝʪ. ʇʦʜʲʝʤʥʳʝ ʣʝʙʝʜʢʠ ʧʝʨʝʤʝʱʘʣʠʩʴ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʨʘʚʥʦʚʝʩʠʪʴ 

ʰʘʛʘʶʱʠʡ ʤʝʭʘʥʠʟʤ. ɿʘʜʥʶʶ ʯʘʩʪʴ ʧʦʜʥʠʤʘʣʠ, ʠ ʤʦʞʥʦ ʙʳʣʦ ʚʜʚʠʥʫʪʴ 

ʪʨʘʥʩʧʦʨʪʝʨ ʚʤʝʩʪʝ ʩ ʛʨʫʟʦʤ. ɿʘʜʥʷʷ ʩʝʢʮʠʷ çʤʥʦʛʦʥʦʞʢʠè ʧʦʜʪʘʣʢʠʚʘʣʘ 

ʛʨʫʟ ʥʘ ʥʫʞʥʦʝ ʤʝʩʪʦ, ʘ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʟʘʜʥʷʷ ʦʧʦʨʘ ʩʢʣʘʜʳʚʘʣʘʩʴ, 

ʣʝʙʝʜʢʠ ʩʥʦʚʘ ʚʳʜʚʠʛʘʣʠʩʴ ʥʘʟʘʜ, ʯʪʦʙʳ ʧʦʜʥʷʪʴ ʛʨʫʟ. ʉʪʘʣʴʥʳʝ ʩʪʝʨʞʥʠ 

ʣʝʙʝʜʦʢ ʧʨʠʢʨʝʧʣʷʣʠ ʢ ʧʨʦʣʝʪʫ ʤʦʩʪʘ. ʅʘ ʥʫʞʥʦʤ ʤʝʩʪʝ ʧʨʦʣʝʪ ʩʥʠʤʘʣʠ ʩ 

çʤʥʦʛʦʥʦʞʢʠè ʠ ʧʝʨʝʥʦʩʠʣʠ ʚ ʧʝʨʝʜʥʶʶ ʩʝʢʮʠʶ ʰʘʛʘʶʱʝʛʦ ʤʝʭʘʥʠʟʤʘ. 

ʂʦʛʜʘ ʚʝʩ ʦʧʷʪʴ ʧʝʨʝʤʝʱʘʣʩʷ ʚʧʝʨʝʜ, ʟʘʜʥʶʶ ʦʧʦʨʫ ʧʦʜʥʠʤʘʣʠ, ʯʪʦʙʳ 

ʧʦʟʚʦʣʠʪʴ ʪʨʘʥʩʧʦʨʪʝʨʫ ʦʪʲʝʭʘʪʴ ʥʘʟʘʜ ʟʘ ʜʨʫʛʠʤ ʛʨʫʟʦʤ, ʘ ʥʦʚʳʡ ʧʨʦʣʝʪ 

ʤʦʩʪʘ ʦʧʫʩʢʘʣʠ ʥʘ ʤʝʩʪʦ. ʕʪʦʪ ʤʝʪʦʜ ʧʦʟʚʦʣʷʣ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʜʦ 3 

ʧʨʦʣʝʪʦʚ ʚ ʜʝʥʴ, ʠ ʤʝʜʣʝʥʥʦ, ʥʦ ʚʝʨʥʦ, ʧʨʦʣʝʪ ʟʘ ʧʨʦʣʝʪʦʤ  ʤʦʩʪ çʰʘʛʘʣè 

ʯʝʨʝʟ ʰʠʨʦʢʠʝ ʪʦʧʢʠʝ ʙʝʨʝʛʘ. 

ʂ ʢʦʥʮʫ 2006 ʛʦʜʘ ʚʩʝ ʩʚʘʠ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʤʝʩʪʦ ʠ ʟʘʢʦʥʯʝʥʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʙʦʣʴʰʠʥʩʪʚʘ ʙʝʪʦʥʥʳʭ çʙʳʢʦʚè ʠ ʢʦʣʦʥʥ. ʇʦʩʣʝ 

ʜʦʙʘʚʣʝʥʠʷ ʧʨʦʣʝʪʦʚ ʤʦʩʪʘ ʧʨʦʷʚʠʣʘʩʴ ʚʩʷ ʛʨʘʮʠʦʟʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ. 

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʘʚʪʦʤʦʙʠʣʠ ʙʫʜʫʪ ʜʚʠʛʘʪʴʩʷ ʧʦ 3 

ʧʦʣʦʩʘʤ ʚ ʦʙʝ ʩʪʦʨʦʥʳ ʩʦ ʩʢʦʨʦʩʪʴʶ ʜʦ 100 ʢʤ/ʯ. ʆʞʠʜʘʝʪʩʷ,ʯʪʦ ʢʘʞʜʳʡ 

ʜʝʥʴ ʧʦ ʤʦʩʪʫ ʙʫʜʝʪ ʧʨʦʝʟʞʘʪʴ 52000 ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʧʨʝʜʩʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ 

ʵʪʦ ʯʠʩʣʦ ʢ 2027 ʛʦʜʫ ʫʚʝʣʠʯʠʪʴʩʷ ʧʦʯʪʠ ʜʦ 100000. 

ʅʘ ʩʦʦʨʫʞʝʥʠʝ  ʤʦʩʪʘ ʠʟʨʘʩʭʦʜʦʚʘʥʦ ʥʝʙʳʚʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʪʨʦʡʤʘʪʝʨʠʘʣʦʚ. 767000ʪʦʥʥ ʩʪʘʣʠ ʠ 240000 ʢʫʙʦʤʝʪʨʦʚ ʙʝʪʦʥʘ. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʤʦʩʪʘ ʙʳʣʦ ʟʘʢʦʥʯʝʥʦ ʚ 2009 ʛʦʜʫ. 
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ʇʈʆɽʂʊʓ ɿɸʉʊʈʆʁʂʀ ʅʀɾʅɽɻʆ ʊɸɻʀʃɸ  

ɺ ʇʈʆʐʃʆʄ ʀ ɺ ʅɸʉʊʆʗʑɽʄ  

ʀʚʘʥʦʚʘ ɸ.ʉ., ʏʘʯʘʥʦʚʘ ɽ.ɸ.,  ʩʪʫʜʝʥʪʢʠ  ʢʘʬʝʜʨʳ ʊʆʉʇ,  

ʏʝʨʥʦʚʘ ɽ.ɺ., ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʊʆʉʇ, 

ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ   

 

ʇʝʨʚʳʡ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʡ ʧʣʘʥ ʛʦʨʦʜʘ ʅʠʞʥʝʛʦ ʊʘʛʠʣʘ ʧʦʷʚʠʣʩʷ ʚ 

ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ. ɺ 30-ʭ ʛʦʜʘʭ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ 

ʧʦʵʪʘʧʥʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʛʦʨʦʜʘ. ɺ ʅʠʞʥʝʤ ʊʘʛʠʣʝ ʩʦʟʜʘʝʪʩʷ ʧʝʨʚʘʷ 

ʧʨʦʝʢʪʥʘʷ ʤʘʩʪʝʨʩʢʘʷ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʀ.ɸ. ʂʦʤʰʠʣʦʚʘ. ʉʭʝʤʘ 

ʧʣʘʥʠʨʦʚʢʠ ʅʠʞʥʝʛʦ ʊʘʛʠʣʘ ʙʳʣʘ ʦʢʦʥʯʘʪʝʣʴʥʦ ʫʪʚʝʨʞʜʝʥʘ ʪʦʣʴʢʦ ʚ 1939 

ʛ., ʚ ʢʘʯʝʩʪʚʝ ʞʠʣʳʭ ʪʝʨʨʠʪʦʨʠʡ ʦʧʨʝʜʝʣʷʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʨʘʡʦʥʳ: 

ʎʝʥʪʨʘʣʴʥʳʡ, ɺʳʡʩʢʠʡ, ɿʘʚʳʡʩʢʠʡ, ɻʘʣʴʷʥʢʘ (ʩ ʨʘʟʚʠʪʠʝʤ ʚ ʶʞʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ), ʂʨʘʩʥʳʡ ʂʘʤʝʥʴ, ʧʣʦʱʘʜʢʘ ʨʫʜʥʠʢʘ ʠʤʝʥʠ III 

ʀʥʪʝʨʥʘʮʠʦʥʘʣʘ, ʂʫʰʚʠʥʩʢʠʡ (ɺʘʛʦʥʩʪʨʦʡ) ʠ ʂʦʨʘʙʝʣʴʥʳʡ ʤʳʩ - ʜʣʷ 

ʇʘʨʢʘ ʢʫʣʴʪʫʨʳ ʠ ʦʪʜʳʭʘ. 

ɺ 1948 ʛʦʜʫ ʘʨʭʠʪʝʢʪʦʨʳ ʕ. ʈʦʟʝʥʙʘʫʤ ʠ ɹ. ʐʪʠʚʝʣʴ 

(ɻʦʨʩʪʨʦʡʧʨʦʝʢʪ) ʚʳʜʚʠʥʫʣʠ ʧʨʝʜʣʦʞʝʥʠʝ ʧʦ ʧʣʘʥʠʨʦʚʢʝ ʮʝʥʪʨʘ ʅʠʞʥʝʛʦ 

ʊʘʛʠʣʘ ʩ ʨʘʟʤʝʱʝʥʠʝʤ ʥʦʚʦʡ ʮʝʥʪʨʘʣʴʥʦʡ ʧʣʦʱʘʜʠ ʥʘ ʩʘʤʦʤ ʚʳʩʦʢʦʤ 

ʫʯʘʩʪʢʝ ʫʣʠʮʳ ʃʝʥʠʥʘ, ʚ ʪʦʤ ʤʝʩʪʦ, ʛʜʝ ʦʥʘ ʜʝʣʘʝʪ ʠʟʣʦʤ, ʧʝʨʝʭʦʜʷ ʚ 

ʉʘʣʜʠʥʩʢʠʡ ʪʨʘʢʪ. ɺʳʙʦʨ ʤʝʩʪʘ, ʙʝʟʫʩʣʦʚʥʦ, ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʫʜʘʯʥʳʤ.  

ʋʣʠʮʘ ʃʝʥʠʥʘ ï ʦʩʥʦʚʥʘʷ ʤʘʛʠʩʪʨʘʣʴ ʅʠʞʥʝʛʦ ʊʘʛʠʣʘ, ʩʚʷʟʫʶʱʝʝ 

ʟʚʝʥʦ ʤʝʞʜʫ ʮʝʥʪʨʦʤ ʠ ʜʨʫʛʠʤʠ ʨʘʡʦʥʘʤʠ ʛʦʨʦʜʘ. ɿʥʘʯʝʥʠʝ ʝʝ, ʢʘʢ 

ʚʘʞʥʝʡʰʝʡ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʠ ʦʙʱʝʛʦʨʦʜʩʢʦʛʦ ʮʝʥʪʨʘ, ʩʦʭʨʘʥʷʪʩʷ ʧʦʩʣʝ 

ʟʘʚʝʨʰʝʥʠʷ ʟʘʩʪʨʦʡʢʠ ʎʝʥʪʨʘʣʴʥʦʡ ʧʣʦʱʘʜʠ ʠ ʇʨʠʚʦʢʟʘʣʴʥʦʡ ʫʣʠʮʳ (ʧʨ. 

ʉʪʨʦʠʪʝʣʝʡ). 

ʉʫʱʝʩʪʚʫʶʱʘʷ ʨʘʟʚʠʣʢʘ ʫʣʠʮ ʙʳʣʘ ʧʦʣʦʞʝʥʘ ʚ ʦʩʥʦʚʫ ʩʠʤʤʝʪʨʠʯʥʦʡ 

ʪʨʝʭʣʫʯʝʚʦʡ ʢʦʤʧʦʟʠʮʠʠ. ʇʦ ʧʨʦʝʢʪʫ ʪʨʠ ʰʠʨʦʢʠʝ ʤʘʛʠʩʪʨʘʣʠ ʚʣʠʚʘʣʠʩʴ ʚ 

ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʮʝʥʪʨʘʣʴʥʫʶ ʧʣʦʱʘʜʴ ʩ ʚʦʩʪʦʢʘ, ʘ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ 

ʫʟʢʦʡ ʩʪʦʨʦʥʝ ʧʣʦʱʘʜʠ ʙʳʣʦ ʟʘʧʨʦʝʢʪʠʨʦʚʘʥʦ ʟʜʘʥʠʝ ɼʨʘʤʘʪʠʯʝʩʢʦʛʦ 
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ʪʝʘʪʨʘ. ɹʦʢʦʚʳʝ ʩʪʦʨʦʥʳ ʧʣʦʱʘʜʠ ʜʦʣʞʥʳ ʙʳʣʠ ʟʘʩʪʨʘʠʚʘʪʴʩʷ ʩʧʣʦʰʥʳʤ 

ʬʨʦʥʪʦʤ ʢʨʫʧʥʳʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ, ʘ ʝʝ ʧʦʧʝʨʝʯʥʘʷ ʦʩʴ ʟʘʢʨʝʧʣʷʣʘʩʴ 

ʚ ʧʨʦʝʢʪʝ ʧʣʘʥʠʨʦʚʢʦʡ ʧʘʨʢʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʙʝʨʝʛʫ 

ʅʠʞʥʝʪʘʛʠʣʴʩʢʦʛʦ ʧʨʫʜʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʣʠʮʘ ʃʝʥʠʥʘ, ʙʣʘʛʦʫʩʪʨʦʝʥʥʘʷ ʠ ʦʟʝʣʝʥʝʥʥʘʷ, ʩ 

ʤʥʦʛʦʵʪʘʞʥʳʤʠ ʞʠʣʳʤʠ ʟʜʘʥʠʷʤʠ, ʧʦ ʩʚʦʠʤ ʘʨʭʠʪʝʢʪʫʨʥʳʤ 

ʜʦʩʪʦʠʥʩʪʚʘʤ, ʙʝʟʫʩʣʦʚʥʦ, ʷʚʣʷʝʪʩʷ ʣʫʯʰʝʡ ʫʣʠʮʝʡ ʅʠʞʥʝʛʦ ʊʘʛʠʣʘ. 

ʄʝʜʣʝʥʥʝʝ ʚʩʝʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʞʠʣʴʷ ʰʣʦ ʚ ɺʳʡʩʢʦʤ ʞʠʣʦʤ ʨʘʡʦʥʝ. 

ɿʜʝʩʴ ʟʘʩʪʨʦʡʢʘ ʚʝʣʘʩʴ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʧʦ ʟʘʧʘʜʥʦʡ ʩʪʦʨʦʥʝ ʫʣʠʮʳ 

ʌʨʫʥʟʝ ʠ ʧʦ ʩʝʚʝʨʥʦʡ ʩʪʦʨʦʥʝ ʙʳʚʰʝʡ ʈʘʟʜʝʣʴʥʦʡ ʫʣʠʮʳ. 

ʉ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʨʘʙʦʪ ʥʘ ɺʳʝ ʧʣʘʥ ʟʘʩʪʨʦʡʢʠ ʥʝʦʜʥʦʢʨʘʪʥʦ ʤʝʥʷʣʩʷ. 

ɺ ʧʨʦʝʢʪ ʩʪʘʣʠ ʚʥʦʩʠʪʴ ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʫʜʝʰʝʚʣʷʣʠ ʦʙʱʫʶ 

ʩʤʝʪʫ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʢʚʘʨʪʘʣʘʭ ʧʨʠʤʝʥʷʣʠʩʴ ʪʠʧʦʚʳʝ 

ʧʨʦʝʢʪʳ ʠʟ ʨʘʟʥʳʭ ʩʝʨʠʡ. ʇʨʠʯʠʥʳ ʚ ʪʝ ʛʦʜʳ ʥʘʟʳʚʘʣʠʩʴ ʨʘʟʥʳʝ, ʚ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʪʘʢʦʝ ʨʝʰʝʥʠʝ ʷʚʣʷʣʦʩʴ ʩʣʝʜʩʪʚʠʝʤ  ʧʨʦʩʯʝʪʦʚ ʚ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ. ʀʟʥʘʯʘʣʴʥʦ ʟʘʧʘʜʥʫʶ ʩʪʦʨʦʥʫ ʫʣʠʮʳ ʌʨʫʥʟʝ 

ʧʣʘʥʠʨʦʚʘʣʠ ʟʘʩʪʨʦʠʪʴ ʜʦʤʘʤʠ ʚ 4 ʠ 5 ʵʪʘʞʝʡ, ʥʦ ʚ ʜʘʣʴʥʝʡʰʝʤ, ʵʪʘʞʥʦʩʪʴ 

ʜʦʤʦʚ ʙʳʣʘ ʧʦʥʠʞʝʥʘ ʜʦ ʪʨʝʭ. ʊʘʢʞʝ ʦʪʢʘʟʘʣʠʩʴ  ʦʪ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʮʝʥʪʨʘʣʴʥʦʡ ʧʣʦʱʘʜʠ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʫʣ. ʌʨʫʥʟʝ ʠ ʫʣ.ʈʘʟʜʝʣʴʥʦʡ, 

ʦʩʪʘʣʠʩʴ ʣʠʰʴ ʚʝʣʠʯʝʩʪʚʝʥʥʳʝ ʜʦʤʘ, ʚʳʧʦʣʥʝʥʥʳʝ ʚ ʩʪʠʣʝ çʠʤʧʝʨʩʢʦʛʦ 

ʩʪʘʣʠʘʥʩʘè, ʩʪʘʣʠ ʥʘʩʪʦʷʱʠʤ ʫʢʨʘʰʝʥʠʝʤ ɺʳʠ.  

ɺ 1934 ʛʦʜʫ ʧʦʷʚʠʣʩʷ ʧʨʦʝʢʪ ʧʣʘʥʠʨʦʚʢʠ ʠ ʟʘʩʪʨʦʡʢʠ 

ʂʨʘʩʥʦʢʘʤʝʥʩʢʦʛʦ ʨʘʡʦʥʘ.  

ʅʘ ʤʘʢʝʪʝ ʟʘʩʪʨʦʡʢʠ ʨʘʡʦʥʘ çʂʨʘʩʥʳʡ ʂʘʤʝʥʴè ʚ ʅʠʞʥʝʤ ʊʘʛʠʣʝ, 

ʩʦʟʜʘʥʥʦʛʦ ʧʦ ʯʝʨʪʝʞʘʤ 1935 ʛʦʜʘ, ʠʤʝʝʪʩʷ ʙʦʣʴʰʦʝ ʩʭʦʜʩʪʚʦ ʩ 

ʘʨʭʠʪʝʢʪʫʨʥʳʤʠ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʷʤʠ ʈʠʤʘ. ʆʜʥʠʤ ʠʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ 

ʧʨʦʝʢʪʘ ʙʳʣ ʟʥʘʤʝʥʠʪʳʡ ʩʦʚʝʪʩʢʠʡ ʘʨʭʠʪʝʢʪʦʨ ʄʦʠʩʝʡ ɻʠʥʟʙʫʨʛ. ɹʦʣʴʰʘʷ 

ʧʣʦʱʘʜʴ ʂʨʘʩʥʦʛʦ ʂʘʤʥʷ ʜʦʣʞʥʘ ʙʳʣʘ ʷʚʣʷʪʴʩʷ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʴʶ 

ʦʙʲʝʤʥʦ ï ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʨʘʡʦʥʘ. ʇʨʦʝʢʪ ʙʳʣ ʥʝʦʙʳʯʝʥ ʠ 

ʪʝʤ, ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ çʥʝʙʦʩʢʨʸʙʦʚè ʚʳʩʦʪʦʡ 13-14 

ʵʪʘʞʝʡ ʧʦ ʫʣʠʮʝ ʇʦʙʝʜʳ, ʘ ʪʘʢʞʝ ʚʘʨʴʠʨʦʚʘʥʠʝʤ ʵʪʘʞʥʦʩʪʠ. ɺʦʧʣʦʱʝʥʠʝʤ 

ʵʪʦʛʦ ʧʨʦʝʢʪʘ ʩʪʘʣʠ ʪʦʣʴʢʦ ʜʚʘ ʧʝʨʚʳʭ ʧʷʪʠʵʪʘʞʥʳʭ ʞʠʣʳʭ ʜʦʤʘ ʧʦ ʫʣʠʮʝ 

ɾʫʢʦʚʩʢʦʛʦ 8, 20. 

ɺʦʟʤʦʞʥʦ, ʝʩʣʠ ʙʳ ʥʝ ʚʪʦʨʘʷ ʤʠʨʦʚʘʷ ʚʦʡʥʘ, ʤʥʦʛʦʝ ʠʟ ʟʘʜʫʤʘʥʥʦʛʦ 

ʤʦʛʣʦ ʙʳ ʧʦʣʫʯʠʪʴʩʷ. 

ɺ 1931 ʛʦʜʫ ʥʘʯʘʣʦʩʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʋʨʘʣʚʘʛʦʥʟʘʚʦʜʘ, ʯʪʦ ʧʦʣʦʞʠʣʦ 

ʥʘʯʘʣʦ ɼʟʝʨʞʠʥʩʢʦʤʫ ʨʘʡʦʥʫ. ʉʦʛʣʘʩʥʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤʫ ʧʣʘʥʫ 

ʟʘʩʪʨʦʡʢʠ, ʦʪ ʟʘʚʦʜʘ ʜʦʣʞʥʳ ʙʳʣʠ ʥʘʯʠʥʘʪʴʩʷ ʯʝʪʳʨʝ ʫʣʠʮʳ, ʢʦʪʦʨʳʝ ʝʱʸ 

ʜʦ ʥʘʯʘʣʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʧʦʣʫʯʠʣʠ ʩʚʦʠ ʥʘʟʚʘʥʠʷ ï ʃʝʥʠʥʘ, ʉʪʘʣʠʥʘ, 

ʂʘʨʣʘ ʄʘʨʢʩʘ ʠ ʌʨʠʜʨʠʭʘ ʕʥʛʝʣʴʩʘ. ɺʦʧʣʦʱʘʪʴ ʧʣʘʥ ʚ ʞʠʟʥʴ ʥʘʯʘʣʠ ʩ 

ʫʣʠʮʳ ʃʝʥʠʥʘ (ʥʳʥʝ ï ʀʣʴʠʯʘ), ʥʦ ʚʩʢʦʨʝ ʨʫʢʦʚʦʜʩʪʚʦ ʩʪʨʦʡʢʠ ʦʪʢʘʟʘʣʦʩʴ 

ʦʪ ʧʨʦʝʢʪʘ ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʦʚ ʚ ʧʦʠʩʢʘʭ ʙʦʣʝʝ ʜʝʰʸʚʳʭ ʨʝʰʝʥʠʡ. ɺ ʠʪʦʛʝ 

ʫʣʠʮʘ ʃʝʥʠʥʘ ʦʢʘʟʘʣʘʩʴ ʟʘʩʪʨʦʝʥʥʦʡ ʥʘʧʦʣʦʚʠʥʫ, ʘ ʥʘ ʫʣʠʮʝ ʉʪʘʣʠʥʘ ʙʳʣʠ 
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ʧʦʩʪʨʦʝʥʳ ʣʠʰʴ ʜʚʘ ʟʜʘʥʠʷ. ɼʦ ʫʣʠʮ ʂʘʨʣʘ ʄʘʨʢʩʘ ʠ ʌʨʠʜʨʠʭʘ ʕʥʛʝʣʴʩʘ 

ʦʯʝʨʝʜʴ ʜʘʞʝ ʥʝ ʜʦʰʣʘ.  

ɺ 1947 ʛʦʜʫ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʥʦʚʳʡ ʧʨʦʝʢʪ ʧʣʘʥʠʨʦʚʢʠ ɼʟʝʨʞʠʥʩʢʦʛʦ 

ʨʘʡʦʥʘ. ʇʨʝʜʫʩʤʘʪʨʠʚʘʣʦʩʴ ʚʦʟʚʝʜʝʥʠʝ ʫʞʝ ʪʨʝʭ ï ʧʷʪʠʵʪʘʞʥʳʭ ʟʜʘʥʠʡ, ʘ 

ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʫʣʠʮʳ ʉʪʘʣʠʥʘ ʠ ʙʫʣʴʚʘʨʘ ʍʤʝʣʴʥʠʮʢʦʛʦ (ʥʳʥʝ ʧʨʦʩʧʝʢʪ 

ɺʘʛʦʥʦʩʪʨʦʠʪʝʣʝʡ ʠ ɼʟʝʨʞʠʥʩʢʦʛʦ) ʭʦʪʝʣʠ ʩʦʟʜʘʪʴ ʮʝʥʪʨʘʣʴʥʫʶ ʧʣʦʱʘʜʴ   

ʠ ʟʜʝʩʴ ʞʝ ʟʜʘʥʠʝ ʨʘʡʦʥʥʦʛʦ ʉʦʚʝʪʘ. ɺʦʩʪʦʯʥʫʶ ʯʘʩʪʴ ʫʣʠʮʳ ʉʪʘʣʠʥʘ 

ʧʣʘʥʠʨʦʚʘʣʦʩʴ ʟʘʤʢʥʫʪʴ ʧʘʨʢʦʤ ʢʫʣʴʪʫʨʳ ʠ ʦʪʜʳʭʘ ʚʧʣʦʪʴ ʜʦ ʇʠʭʪʦʚʳʭ 

ʛʦʨ. ʅʦ ʥʘ ʤʝʩʪʝ, ʛʜʝ ʧʣʘʥʠʨʦʚʘʣʦʩʴ ʧʦʩʪʨʦʠʪʴ ʨʘʡʩʦʚʝʪ, ʙʳʣ ʧʦʩʪʨʦʝʥ 

ʧʝʨʚʳʡ ʚ ʛʦʨʦʜʝ ʰʠʨʦʢʦʬʦʨʤʘʪʥʳʡ  ʢʠʥʦʪʝʘʪʨ çʈʦʩʩʠʷè. 

ɺ ʢʦʥʮʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʥʦʚʳʝ ʢʦʥʮʝʧʮʠʠ ʨʘʟʚʠʪʠʷ 

ʠ ʟʘʩʪʨʦʡʢʠ ʛʦʨʦʜʘ. ʊʘʢ ʚ 80ʭ ʛʦʜʘʭ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʦʜʝʣʴ ʦʙʲʝʤʥʦ-

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʛʦʨʦʜʘ ʮʝʣʴʶ, ʢʦʪʦʨʦʡ ʙʳʣʘ ʨʘʟʨʘʙʦʪʢʘ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʫʣʫʯʰʝʥʠʶ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʩʦʭʨʘʥʝʥʠʶ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʠʩʪʦʨʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʠ ʢʫʣʴʪʫʨʥʳʭ ʧʘʤʷʪʥʠʢʦʚ, 

ʧʨʝʝʤʩʪʚʝʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʟʘʩʪʨʦʡʢʠ ʛʦʨʦʜʘ. ɺ ʥʝʡ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ 

ʧʝʨʩʧʝʢʪʠʚʳ ʟʘʩʪʨʦʡʢʠ ʛʣʘʚʥʦʡ ʧʣʦʱʘʜʠ ʛʦʨʦʜʘ, ʧʦʷʚʣʝʥʠʝ ɼʦʤʘ ʉʦʚʝʪʦʚ, 

ʧʨʦʝʢʪ ɻʘʣʴʷʥʦ-ɻʦʨʙʫʥʦʚʩʢʦʛʦ ʞʠʣʦʛʦ ʤʘʩʩʠʚʘ ʠ ʚʘʨʠʘʥʪ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʩ ʨʝʰʝʥʠʝʤ ʤʫʟʝʡʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʷʜʨʘ ʛʦʨʦʜʘ. 

ɺ ʩʝʨʝʜʠʥʝ 90ʭ ʛʦʜʘʭ  ʪʘʢ ʞʝ ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʜʝʪʘʣʴʥʳʝ ʧʣʘʥʠʨʦʚʢʠ 

ʨʘʡʦʥʦʚ, ʪʘʢʠʝ ʢʘʢ ɿʝʣʝʥʳʡ ʄʳʩ, ʌʦʪʝʝʚʩʢʠʡ, ʄʫʨʠʥʩʢʠʝ ʧʨʫʜʳ, 

ɸʣʝʢʩʘʥʜʨʦʚʩʢʠʡ ʠ ʜʨʫʛʠʝ.  

ɺ 2010 ʛʦʜʫ ʫʪʚʝʨʞʜʝʥ ʛʝʥʝʨʘʣʴʥʳʡ ʧʣʘʥ ʨʘʟʚʠʪʠʷ ʅʠʞʥʝʛʦ ʊʘʛʠʣʘ 

ʜʦ 2030 ʛʦʜʘ. ʉ 2014 ʛʦʜʘ ʘʢʪʠʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʨʝʘʣʠʟʫʶʪʩʷ 

ʧʨʦʝʢʪʳ ʨʝʢʦʥʩʪʨʫʢʮʠʡ ʟʜʘʥʠʡ 19-20 ʚʝʢʦʚ ʠ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ ʠʭ 

ʪʝʨʨʠʪʦʨʠʡ, ʘʣʣʝʡ ʠ ʧʘʨʢʦʚ ʛʦʨʦʜʘ. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ,  ʧʨʝʦʙʨʘʟʠʣʘʩʴ 

ʮʝʥʪʨʘʣʴʥʘʷ ʥʘʙʝʨʝʞʥʘʷ ʛʦʨʦʜʘ, ʢʦʪʦʨʘʷ ʛʘʨʤʦʥʠʯʥʦ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʠ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʮʝʣʦʩʪʥʦʩʪʴ. ɺ ʵʪʦʤ ʛʦʜʫ 

ʟʘʚʝʨʰʠʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʦʛʦ ʧʘʨʢʘ çʅʘʨʦʜʥʳʡè  ʥʘ ʙʝʨʝʛʫ ʨʝʢʠ ʊʘʛʠʣ 

ʤʝʞʜʫ ʫʣ. ʂʨʘʩʥʦʘʨʤʝʡʩʢʘʷ ʠ ʌʨʫʥʟʝ. ɹʫʜʫʪ ʩʜʝʣʘʥʳ ʜʝʪʩʢʘʷ ʠ ʩʤʦʪʨʦʚʘʷ 

ʧʣʦʱʘʜʢʠ, ʭʦʢʢʝʡʥʳʡ ʢʦʨʪ, ʘʚʪʦʧʘʨʢʦʚʢʘ, ʧʣʦʱʘʜʢʠ ʜʣʷ ʘʪʪʨʘʢʮʠʦʥʦʚ ʠ 

ʧʠʢʥʠʢʦʚ. ʊʘʢ ʞʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʨʦʡʩʪʚʘ ʧʘʨʢʘ ʩʦ 

ʩʧʦʨʪʠʚʥʳʤʠ ʠ ʜʝʪʩʢʠʤʠ ʧʣʦʱʘʜʢʘʤʠ ʫ ɻɼʊʖ. ɺ ʩʪʘʜʠʠ ʵʩʢʠʟʘ ʪʘʢ ʞʝ 

ʥʘʭʦʜʠʪʩʷ ʥʘʙʝʨʝʞʥʘʷ ʨʘʡʦʥʘ ʄʫʨʠʥʩʢʠʝ ʧʨʫʜʳ. ʅʘ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʢʠ 

ʥʘʭʦʜʠʪʩʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ɿʝʤʩʢʦʛʦ ʜʦʤʘ ʠ ʟʜʘʥʠʷ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʧʘʨʢʘ 

ʠʤ. ɹʦʥʜʠʥʘ ʧʦ ʋʨʘʣʴʩʢʦʡ ʫʣʠʮʝ.  ɿʘʩʪʨʘʠʚʘʶʪʩʷ ʥʦʚʳʝ  ʤʠʢʨʦʨʘʡʦʥʳ 

ʄʫʨʠʥʩʢʠʝ ʧʨʫʜʳ ʠ ʌʦʪʝʝʚʩʢʠʡ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʦʷʚʠʣʩʷ ʧʨʦʝʢʪ 

ʟʘʩʪʨʦʡʢʠ ʨʘʡʦʥʘ ʟʘ ʉʫʭʦʣʦʞʩʢʠʤ ʧʦʩʝʣʢʦʤ. 

ʇʨʠʤʝʨ ʨʘʟʚʠʪʠʷ ʅʠʞʥʝʛʦ ʊʘʛʠʣʘ ʥʘʛʣʷʜʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, 

ʩʢʦʣʴʢʦ ʪʨʫʜʥʦʩʪʝʡ ʚʦʟʥʠʢʘʝʪ ʚ ʧʣʘʥʘʭ ʟʘʩʪʨʦʡʢʠ ʛʦʨʦʜʘ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ 

ʥʫʞʜʘʝʪʩʷ ʚ ʩʘʤʦʤ ʪʱʘʪʝʣʴʥʦʤ ʠʟʫʯʝʥʠʠ. ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʛʦʨʦʜʘ ʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʠʩʧʨʘʚʣʝʥʠʷ ʩʣʦʞʠʚʰʠʭʩʷ ʥʝʜʦʩʪʘʪʢʘ; ʚʦ-ʚʪʦʨʳʭ, ʜʣʷ ʚʳʷʚʣʝʥʠʷ 

ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʤʦʤʝʥʪʦʚ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʠ.  
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ɼʈɽɺʅʀʁ ʀ ʉʆɺʈɽʄɽʅʅʓʁ ʊɸʈɸɿ 

 

ʇʘʢ.ʉ., ʩʪʫʜʝʥʪʢʘ 4-ʛʦ ʢʫʨʩʘ ʊʘʨɻʋ ʠʤ. ʄ.ʍ. ɼʫʣʘʪʠ. 

ʅʦʛʘʡʙʝʢʦʚʘ ʄ. ʊ., ʩʪ. ʧʨʝʧ. ʢʘʬʝʜʨʳ çɸʨʭʠʪʝʢʪʫʨʘ ʠ 

ʩʪʨʦʠʪʝʣʴʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦè  ʊʘʨɻʋ ʠʤ. ʄ.ʍ. ɼʫʣʘʪʠ, ʛ. ʊʘʨʘʟ 

 

     ɻʦʨʦʜ ʊʘʨʘʟ ʠʤʝʝʪ ʦʛʨʦʤʥʦʝ ʠʩʪʦʨʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʷ ʜʣʷ ʥʘʰʝʡ 

ʩʪʨʘʥʳ. ʂʘʞʜʳʡ ʠʟ ʥʘʩ ʧʦʤʥʠʪ, ʢʘʢʦʡ ʙʳʣ ʊʘʨʘʟ ʨʘʥʴʰʝ, ʢʪʦ-ʪʦ ʩʘʤ ʚʠʜʝʣ, 

ʢʘʢ ʤʝʥʷʣʩʷ ʛʦʨʦʜ, ʘ ʢʪʦ-ʪʦ ʧʦ ʠʩʪʦʨʠʯʝʩʢʠʤ ʩʚʝʜʝʥʠʷʤ. ʊʘʨʘʟ ʥʝʢʦʛʜʘ ʙʳʣ 

ʙʦʛʘʪʝʡʰʠʤ ʛʦʨʦʜʦʤ, ʚʘʞʥʳʤ ʟʚʝʥʦʤ ʥʘ ɺʝʣʠʢʦʤ ʐʝʣʢʦʚʦʤ ʧʫʪʠ. ʉ 

ʢʘʞʜʳʤ ʛʦʜʦʤ ʥʘʰ ʨʦʜʥʦʡ ʛʦʨʦʜ ʧʨʝʦʙʨʘʟʦʚʳʚʘʣʩʷ ʠ ʨʘʩʮʚʝʪʘʣ ʧʨʷʤʦ ʥʘ 

ʛʣʘʟʘʭ, ʨʘʩʰʠʨʷʣ ʩʚʦʠ ʛʨʘʥʠʮʳ, ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʥʦʚʳʝ ʤʠʢʨʦʨʘʡʦʥʳ, 

ʪʦʨʛʦʚʳʝ ʮʝʥʪʨʳ, ʙʘʟʘʨʳ, ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʝ ʮʝʥʪʨʳ, ʧʘʨʢʠ, ʥʦ ʩʝʡʯʘʩ ʷ ʙʳ 

ʭʦʪʝʣʘ ʨʘʩʩʢʘʟʘʪʴ ʧʨʦ ʥʘʰʠ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʠ. 

ɼʦ ʥʘʰʠʭ ʜʥʝʡ ʚ ʊʘʨʘʟʝ ʩʦʭʨʘʥʠʣʩʷ ʪʘʢʦʡ ʠʟʚʝʩʪʥʳʡ ʧʘʤʷʪʥʠʢ 

ʩʨʝʜʥʝʚʝʢʦʚʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʢʘʢ ʤʘʚʟʦʣʝʡ ʂʘʨʘʭʘʥʘ (X-XI ʚʚ.). ɺ 18 ʢʤ 

ʶʛʦ-ʟʘʧʘʜʥʝʝ ʊʘʨʘʟʘ ʥʘʭʦʜʷʪʩʷ ʪʘʢʠʝ ʠʩʪʦʨʠʢʦ-ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʧʘʤʷʪʥʠʢʠ 

ʢʘʢ ʤʘʚʟʦʣʝʡ ɸʡʰʘ-ʙʠʙʠ (XI-XII ʚʚ.) ʠ  ɹʘʙʘʜʞʘ-ʭʘʪʫʥ (X-XI ʚʚ.). 

ɺ ʨʘʡʦʥʝ ʊʘʨʘʟʘ ʩʦʭʨʘʥʠʣʠʩʴ ʜʝʩʷʪʢʠ ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ 

ʙʳʣʦʛʦ ʨʘʩʮʚʝʪʘ ʵʪʠʭ ʤʝʩʪ: ʤʘʚʟʦʣʝʠ ʂʘʨʘʭʘʥʘ ʠ ɼʘʚʫʜʙʝʢʘ, ʟʘʤʢʠ 

ʧʨʘʚʠʪʝʣʝʡ ʠ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ. 

ɸ ʚʦʪ ʥʘʭʦʜʷʱʠʡʩʷ ʚ 40 ʢʠʣʦʤʝʪʨʘʭ ʦʪ ʊʘʨʘʟʘ ʛʦʨʦʜ ɸʢʳʨʪʘʩ 

ʠʥʪʝʨʝʩʝʥ ʩʦʚʩʝʤ ʜʨʫʛʠʤ. ʎʝʥʪʨʦʤ ʝʛʦ ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʦʡ, ʥʘ ʪʨʝʭ 

ʢʚʘʜʨʘʪʥʳʭ ʢʠʣʦʤʝʪʨʘʭ, ʜʚʦʨʝʮ. ʆʥ ʠʤʝʝʪ ʥʝʦʙʳʯʥʫʶ ʧʣʘʥʠʨʦʚʢʫ ʠ 

ʚʳʩʪʨʦʝʥ ʠʟ ʢʘʤʥʷ, ʯʪʦ ʜʣʷ ʵʪʠʭ ʤʝʩʪ ʥʝʭʘʨʘʢʪʝʨʥʦ. ɺʦ ʚʩʝʤ ʖʞʥʦʤ 

ʂʘʟʘʭʩʪʘʥʝ ʵʪʦ, ʧʦʞʘʣʫʡ, ʝʜʠʥʩʪʚʝʥʥʘʷ ʤʦʥʫʤʝʥʪʘʣʴʥʘʷ, ʠʟ ʙʦʣʴʰʠʭ 

ʢʘʤʝʥʥʳʭ ʙʣʦʢʦʚ ʚʳʧʦʣʥʝʥʥʘʷ ʧʦʩʪʨʦʡʢʘ. 

ʊʫʨʠʩʪʘʤ, ʧʦʩʝʱʘʶʱʠʤ ʜʨʝʚʥʠʡ ʠ ʤʦʣʦʜʦʡ ʛʦʨʦʜ ʊʘʨʘʟ, ʝʩʪʴ ʯʪʦ 

ʧʦʩʤʦʪʨʝʪʴ. ɺʳ ʤʦʞʝʪʝ ʫʚʠʜʝʪʴ ʤʥʦʞʝʩʪʚʦ ʠʥʪʝʨʝʩʥʳʭ 

ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʫʢʨʘʰʘʶʪ ʛʦʨʦʜ, ʢʘʞʜʘʷ 

ʜʦʩʪʦʧʨʠʤʝʯʘʣʴʥʦʩʪʴ ʠʤʝʝʪ ʩʚʦʝ ʦʧʨʝʜʝʣʝʥʥʦʝ ʠʩʪʦʨʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ.   

ʊʘʨʘʟ ʠ ɾʘʤʙʳʣʩʢʘʷ ʦʙʣʘʩʪʴ ʙʦʛʘʪʳ ʠʩʪʦʨʠʯʝʩʢʠʤʠ ʧʘʤʷʪʥʠʢʘʤʠ. 

ɸʢʮʝʥʪʠʨʦʚʘʪʴ ʚʥʠʤʘʥʠʝ ʭʦʪʝʣʦʩʴ ʥʘ ʪʘʢʠʭ ʧʘʤʷʪʥʠʢʘʭ ʢʘʢ ʂʘʨʘʭʘʥ ʙʘʙʘ, 

ɸʡʰʘ ʙʠʙʠ ʠ ʛʦʨʦʜʠʱʝ ɸʢʳʨʪʘʩ. 

ʄʘʚʟʦʣʝʡ ʂʘʨʘʭʘʥ ʨʘʩʧʦʣʦʞʝʥ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ ʊʘʨʘʟʘ ʥʘ 

ʧʝʨʝʩʝʯʝʥʠʠ ʫʣʠʮ ʊʦʣʝ ʙʠ ʠ ɹʘʡʟʘʢ ʙʘʪʳʨʘ.  

ɻʝʥʠʘʣʴʥʦʝ ʪʚʦʨʝʥʠʝ ʜʨʝʚʥʝʛʦ ʊʘʨʘʟʘ - ʤʘʚʟʦʣʝʡ ʂʘʨʘʭʘʥʘ,  ʚʦʩʭʠʱʘʣ 

ʩʚʦʝʡ ʢʨʘʩʦʪʦʡ ʮʝʥʠʪʝʣʝʡ ʘʨʭʠʪʝʢʪʫʨʳ ʈʦʩʩʠʠ ʝʱʝ ʚ 1902 ʛʦʜʫ. ʂʘʢ 

ʧʦʢʘʟʘʣʠ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʝ ʨʘʩʢʦʧʢʠ, ʜʣʷ ʦʪʜʝʣʢʠ ʵʪʦʛʦ ʩʦʦʨʫʞʝʥʠʷ 

ʧʨʠʤʝʥʷʣʠʩʴ ʜʦ 30 ʥʘʠʤʝʥʦʚʘʥʠʡ ʬʠʛʫʨʥʳʭ ʢʠʨʧʠʯʝʡ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʩ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʳʩʦʢʠʤ ʤʘʩʪʝʨʩʪʚʦʤ. ʇʦʩʪʨʦʡʢʘ ʙʳʣʘ ʚʦʟʚʝʜʝʥʘ ʚ ʵʧʦʭʫ 

ʢʘʨʘʭʘʥʠʜʦʚ ʚ XI ʚ. ʅʘʨʦʜʥʳʝ ʧʨʝʜʘʥʠʷ ʩʚʷʟʳʚʘʶʪ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʤʘʚʟʦʣʝʷ ʩ ʯʝʣʦʚʝʢʦʤ, ʚʦʟʚʝʜʰʠʤ ʤʘʚʟʦʣʝʠ ɸʡʰʘ ʙʠʙʠ ʠ ɹʘʙʜʞʘ ʭʘʪʫʥ. 
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ɽʛʦ ʠʤʷ ʜʦʧʦʜʣʠʥʥʦ ʥʝʠʟʚʝʩʪʥʦ, ʥʦ ʷʩʥʦ ʦʜʥʦ - ʦʥ ʙʳʣ ʭʘʥʦʤ ʜʠʥʘʩʪʠʠ 

ʂʘʨʘʭʘʥʠʜʦʚ, ʧʨʘʚʠʚʰʝʡ ʚ ʵʪʦʤ ʨʝʛʠʦʥʝ ʚ ʍ- XII ʚʚ. 

ʄʘʚʟʦʣʝʡ ʂʘʨʘʭʘʥ (ɸʫʣʠʝ-ɸʪʘ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʚʘʜʨʘʪʥʦʝ, 

ʧʦʨʪʘʣʴʥʦ-ʢʫʧʦʣʴʥʦʝ ʩʦʦʨʫʞʝʥʠʝ. ʉʦʩʪʦʠʪ ʠʟ ʮʝʥʪʨʘʣʴʥʦʛʦ ʟʘʣʘ ʠ ʪʨʸʭ 

ʥʝʙʦʣʴʰʠʭ ʫʛʣʦʚʳʭ ʧʦʤʝʱʝʥʠʡ, ʯʝʪʚʸʨʪʳʡ ʫʛʦʣ ʤʘʚʟʦʣʝʷ ʟʘʥʷʪ ʣʝʩʪʥʠʮʝʡ, 

ʚʝʜʫʱʝʡ ʥʘ ʢʨʳʰʫ ʩʦʦʨʫʞʝʥʠʷ. 

ʕʪʦʪ ʧʘʤʷʪʥʠʢ ʚʳʧʦʣʥʝʥ ʠʟ ʢʠʪʘʡʩʢʦʛʦ ʢʠʨʧʠʯʘ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ 

ʞʞʝʥʥʳʡ ʩʨʝʜʥʝʚʝʢʦʚʳʡ ʢʠʨʧʠʯ, ʩ ʜʚʫʤʷ ʘʞʫʨʥʳʤʠ ʤʠʥʘʨʝʪʘʤʠ ʧʦ ʙʦʢʘʤ 

ʠʟ ʛʣʘʟʠʨʦʚʘʥʥʳʭ ʢʠʨʧʠʯʝʡ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʨʠʩʫʥʢʦʚ ʧʝʨʝʜʥʝʡ ʩʪʝʥʳ 

ʠʤʝʶʪ ʚʠʜ ʢʨʝʩʪʘ. ɺʭʦʜʥʘʷ ʯʘʩʪʴ ʤʘʚʟʦʣʝʷ ʥʘʭʦʜʠʪʩʷ ʚ ʛʣʫʙʠʥʝ ʘʨʢʠ, ʧʦ 

ʦʙʝ ʩʪʦʨʦʥʳ ʢʦʪʦʨʦʡ ʥʘʭʦʜʷʪʩʷ ʧʦ ʪʨʠ ʥʠʰʠ ʧʨʷʤʦʫʛʦʣʴʥʦʡ, ʢʚʘʜʨʘʪʥʦʡ ʠ 

ʩʪʨʝʣʴʯʘʪʦʡ ʬʦʨʤʳ.  

ʈʠʩ.1. ʄʘʚʟʦʣʝʡ ʂʘʨʘʭʘʥ (ɸʫʣʠʝ-ɸʪʘ) 

 

ʉʝʛʦʜʥʷ ʩʪʝʥʳ ʤʘʚʟʦʣʝʷ ʩʥʘʨʫʞʠ ʦʙʣʦʞʝʥʳ ʩʦʚʨʝʤʝʥʥʳʤ ʢʠʨʧʠʯʦʤ, 

ʘ ʚʥʫʪʨʝʥʥʠʝ ʩʪʝʥʳ (ʢʫʧʦʣ ʠ ʘʨʦʯʥʳʝ ʥʠʰʠ, ʟʘʢʘʥʯʠʚʘʶʱʠʝ ʦʢʦʥʥʳʝ 

ʧʨʦʸʤʳ) ʩʣʦʞʝʥʳ ʠʟ ʢʠʨʧʠʯʘ ʢʘʨʘʭʘʥʠʜʩʢʦʛʦ ʚʨʝʤʝʥʠ. 

ɺ 1906 ʛʦʜʫ ʤʘʚʟʦʣʝʡ ʂʘʨʘʭʘʥʘ ʙʳʣ ʧʝʨʝʩʪʨʦʝʥ, ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʡ 

ʧʨʠʥʮʠʧ ʙʳʣ ʩʦʭʨʘʥʝʥ, ʥʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʜʝʢʦʨʘʪʠʚʥʦʝ 

ʫʙʨʘʥʩʪʚʦ ʙʳʣʦ ʫʪʨʘʯʝʥʦ. ɺʥʫʪʨʠ ʤʘʚʟʦʣʝʷ ʩʦʭʨʘʥʠʣʦʩʴ ʩʪʫʧʝʥʯʘʪʦʝ 

ʥʘʜʛʨʦʙʠʝ. 

ɺʧʝʨʚʳʝ ʤʘʚʟʦʣʝʡ ʙʳʣ ʧʦʜʨʦʙʥʦ ʠʩʩʣʝʜʦʚʘʥ ɹ. ʇ. ɼʝʥʠʢʝ ʠ ʦʧʠʩʘʥ ʠʤ 

ʚ ʢʥʠʛʝ çɸʨʭʠʪʝʢʪʫʨʥʳʡ ʦʨʥʘʤʝʥʪ ʉʨʝʜʥʝʡ ɸʟʠʠè. ɺ 1982 ʛʦʜʫ ʤʘʚʟʦʣʝʡ 

ʂʘʨʘʭʘʥʘ ʙʳʣ ʚʢʣʶʯʝʥ ʚ ʩʧʠʩʦʢ ʧʘʤʷʪʥʠʢʦʚ ʠʩʪʦʨʠʠ ʠ ʢʫʣʴʪʫʨʳ 

ʂʘʟʘʭʩʢʦʡ ʉʉʈ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʟʥʘʯʝʥʠʷ. 

ʄʘʚʟʦʣʝʡ ɸʡʰʘ-ʙʠʙʠïʫʥʠʢʘʣʴʥʳʡ ʠ ʠʥʪʝʨʝʩʥʝʡʰʠʡ ʧʘʤʷʪʥʠʢ 

ʘʨʭʠʪʝʢʪʫʨʳ XII ʚʝʢʘ, ʥʝ ʠʤʝʶʱʠʡ ʘʥʘʣʦʛʦʚ ʚ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʢʫʣʴʪʫʨʝ ʂʘʟʘʭʩʪʘʥʘ ʠ ʉʨʝʜʥʝʡ ɸʟʠʠ. ʄʘʚʟʦʣʝʡ ʜʝʢʦʨʠʨʦʚʘʥ 

ʚʝʣʠʢʦʣʝʧʥʦʡ ʧʦ ʢʨʘʩʦʪʝ ʩʧʣʦʰʥʦʡ ʦʙʣʠʮʦʚʢʦʡ ʠʟ ʪʝʨʨʘʢʦʪʦʚʳʭ ʧʣʠʪ, 

ʫʢʨʘʰʝʥʥʦʡ ʦʨʥʘʤʝʥʪʘʤʠ 60 ʚʠʜʦʚ. ʄʘʚʟʦʣʝʡ ʥʘʭʦʜʠʪʩʷ ʚ ʩʝʣʝ ɸʡʰʘ-
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ʙʠʙʠ, ɾʘʤʙʳʣʩʢʦʛʦ ʨʘʡʦʥʘ ɾʘʤʙʳʣʩʢʦʡ ʦʙʣʘʩʪʠ, ʚ 18 ʢʤ ʦʪ ʛʦʨʦʜʘ 

ʊʘʨʘʟʘ. ʆʥ ʷʚʣʷʝʪʩʷ ʰʝʜʝʚʨʦʤ ʩʨʝʜʥʝʚʝʢʦʚʦʛʦ ʟʦʜʯʝʩʪʚʘ ʂʘʨʘʭʘʥʠʜʩʢʦʡ 

ʵʧʦʭʠ, ʚʦʟʜʚʠʛʥʫʪʳʤ ʫ ʢʘʨʘʚʘʥʥʦʡ ʪʨʦʧʳ ʢ ʶʛʫ ʦʪ ɸʢʳʨʪʘʩʘ. 

ʉʘʤ ʤʘʚʟʦʣʝʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʚʘʜʨʘʪʥʦʝ ʚ ʧʣʘʥʝ ʩʦʦʨʫʞʝʥʠʝ. ɽʛʦ 

ʨʘʟʤʝʨʳ 7,6 ʭ 7,6 ʤʝʪʨʦʚ. ɺ ʦʬʦʨʤʣʝʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʥʝʙʦʣʴʰʠʝ ʥʠʰʠ, 

ʤʘʣʳʝ ʢʦʣʦʥʥʳ, ʩʚʦʜʳ, ʩʪʨʝʣʴʯʘʪʳʝ ʘʨʢʠ, ʪʝʨʨʘʢʦʪʦʚʘʷ ʦʙʣʠʮʦʚʦʯʥʘʷ 

ʧʣʠʪʢʘ. ʉʪʝʥʳ ʤʘʚʟʦʣʝʷ ʪʦʣʱʠʥʦʡ 80 ʩʤ. ɺ ʩʪʝʥʘʭ ʧʨʦʣʦʞʝʥʳ ʜʝʨʝʚʷʥʥʳʝ 

ʙʘʣʢʠ ʠʟ ʘʨʯʠ ʩ ʮʝʣʴʶ ʧʨʦʯʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʩʪʝʥ ʠ ʢʦʣʦʥʥ. ʄʘʚʟʦʣʝʡ 

ʧʦʩʪʨʦʝʥ ʠʟ ʞʞʸʥʦʛʦ ʢʠʨʧʠʯʘ, ʩʥʘʨʫʞʠ ʦʙʣʠʮʦʚʘʥʥʦʛʦ ʪʝʨʨʘʢʦʪʦʚʳʤʠ 

ʧʣʠʪʘʤʠ. ɺ ʮʝʥʪʨʝ ʬʘʩʘʜʘ ʤʘʚʟʦʣʝʷ ʥʘʭʦʜʠʪʩʷ ʥʠʰʘ ʩʦ ʩʪʨʝʣʴʯʘʪʦʡ ʘʨʢʦʡ. 

ʋʛʣʦʚʳʝ ʢʦʣʦʥʥʳ ʩʫʞʘʶʪʩʷ ʢʚʝʨʭʫ, ʛʜʝ ʦʥʠ ʫʢʨʘʰʝʥʳ ʧʦʷʩʦʤ ʠʟ ʠʟʨʘʟʮʦʚ 

ʩ ʨʘʩʪʠʪʝʣʴʥʳʤ ʦʨʥʘʤʝʥʪʦʤ. ɺ ʮʝʥʪʨʝ ʤʘʚʟʦʣʝʷ ʥʘʭʦʜʠʪʩʷ ʥʘʜʛʨʦʙʠʝ (3 ʭ 

1,4 ʤ). ʅʘ ʟʘʧʘʜʥʳʭ ʢʦʣʦʥʥʘʭ ʠʤʝʶʪʩʷ ʧʦʷʩʢʠ ʩ ʥʘʜʧʠʩʷʤʠ, 

ʚʳʧʦʣʥʝʥʥʳʤʠ ʘʨʘʙʩʢʠʤ ʘʣʬʘʚʠʪʦʤ.  ʂʘʧʠʪʝʣʠ ʠ ʢʦʣʦʥʥʳ ʠʟ 

ʪʝʨʨʘʢʦʪʦʚʳʭ ʙʣʦʢʦʚ ʧʦʢʨʳʪʳ, ʢʘʢ ʠ ʚʩʷ ʩʪʝʥʘ, ʪʦʥʯʘʡʰʠʤʠ ʨʠʩʫʥʢʘʤʠ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʤʠ ʙʦʛʘʪʝʡʰʝʝ ʩʦʙʨʘʥʠʝ ʤʦʪʠʚʦʚ ʥʘʨʦʜʥʦʛʦ ʦʨʥʘʤʝʥʪʘ, 

ʫʭʦʜʷʱʠʭ ʢʦʨʥʷʤʠ ʚ ʠʩʢʫʩʩʪʚʦ ʘʥʜʨʦʥʦʚʩʢʠʭ ʠ ʩʘʢʩʢʠʭ ʧʣʝʤʝʥ. ʄʘʚʟʦʣʝʡ 

ʤʦʞʝʪ ʙʳʪʴ ʩʨʘʚʥʠʤ ʣʠʰʴ ʩ ʪʘʢʠʤ ʤʠʨʦʚʳʤ ʰʝʜʝʚʨʦʤ ʜʨʝʚʥʝʛʦ ʟʦʜʯʝʩʪʚʘ, 

ʢʘʢ ʤʘʚʟʦʣʝʡ ʀʩʤʘʠʣʘ ʉʘʤʘʥʠ ʚ ɹʫʭʘʨʝ.  

 

ʆʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ 

ʩʦʦʨʫʞʝʥʠʷ ʩʦʭʨʘʥʠʣʘʩʴ ʪʦʣʴʢʦ 

ʟʘʧʘʜʥʘʷ ʩʪʝʥʘ. ɺ ʫʟʦʨʘʭ 

ʤʘʚʟʦʣʝʷ ʩʦʯʝʪʘʶʪʩʷ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʚʠʜʳ 

ʦʨʥʘʤʝʥʪʘʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ 

ʜʨʝʚʥʠʭ ʧʣʝʤʝʥ ʂʘʟʘʭʩʪʘʥʘ, 

ʚʢʣʶʯʘʶʱʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ, 

ʟʦʦʤʦʨʬʥʳʡ ʠ ʨʘʩʪʠʪʝʣʴʥʳʝ 

ʤʦʪʠʚʳ. ɹʦʛʘʪʳ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳ 

ʢʦʤʧʦʟʠʮʠʦʥʥʦ ʩʦʝʜʠʥʝʥʥʳʝ 

ʦʨʥʘʤʝʥʪʳ ʚ ʚʠʜʝ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʨʠʩʫʥʢʦʚ, 

ʩʦʩʪʦʷʱʠʭ ʠʟ ʧʝʨʝʧʣʝʪʝʥʠʡ 

ʤʥʦʛʦʫʛʦʣʴʥʠʢʦʚ, ʢʨʝʩʪʦʚ, ʟʚʝʟʜ, 

ʘ ʪʘʢʞʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʦʪʠʚʦʚ ʚ 

ʚʠʜʝ ʩʪʝʙʣʝʡ ʩ ʮʚʝʪʘʤʠ.  
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ʈʠʩ. 2. ʄʘʚʟʦʣʝʡ ɸʡʰʘ-ʙʠʙʠ 

 

 

ʄʥʦʛʠʝ ʛʦʜʳ ʩʦʦʨʫʞʝʥʠʝ ɸʢʳʨʪʘʩ ʧʨʠʚʣʝʢʘʝʪ ʠ ʙʫʜʦʨʘʞʠʪ ʫʤʳ ʩʚʦʝʡ 

ʟʘʛʘʜʦʯʥʦʩʪʴʶ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʩʦʧʦʩʪʘʚʣʷʝʪ ɸʢʳʨʪʘʩ ʩʦ 

ʩʨʝʜʥʝʚʝʢʦʚʳʤ ʂʘʩʨʠʙʘʩʦʤ. ʂ ʩʦʞʘʣʝʥʠʶ, ʪʘʢʦʛʦ ʞʝ ʝʜʠʥʦʜʫʰʠʷ ʥʝʪ ʚ 

ʚʦʧʨʦʩʝ ʜʘʪʠʨʦʚʢʠ ʧʘʤʷʪʥʠʢʘ ʠ ʝʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʚʳʜʚʠʛʘʣʠʩʴ ʠ ʦʧʨʦʚʝʨʛʘʣʠʩʴ ʚʝʨʩʠʠ ʦ ʪʦʤ, ʯʪʦ ʵʪʦ çʙʨʘʭʤʘʥʩʢʠʡ ʭʨʘʤè, 

çʥʝʩʪʦʨʠʘʥʩʢʠʡ ʤʦʥʘʩʪʳʨʴè, çʂʘʨʘʚʘʥ-ʩʘʨʘʡè, çʜʚʦʨʝʮ-ʢʨʝʧʦʩʪʴè ʠ 

ʜʨʫʛʠʝ.  

ʇʝʨʚʘʷ ʚʝʨʩʠʷ ʧʦ ʧʦʚʦʜʫ ʥʘʟʥʘʯʝʥʠʷ ɸʢʳʨʪʘʩʘ ʙʳʣʘ ʚʳʜʚʠʥʫʪʘ ʚ 

ʩʝʨʝʜʠʥʝ XIX ʚʝʢʘ. ʇʦ ʤʥʝʥʠʶ ʨʦʩʩʠʡʩʢʦʛʦ ʫʯʝʥʦʛʦ ʇʝʪʨʘ ʃʝʨʭʘ, ɸʢʳʨʪʘʩ 

ʷʚʣʷʣʩʷ ʙʫʜʜʠʡʩʢʠʤ ʤʦʥʘʩʪʳʨʝʤ. ɺ 1894 ʛʦʜʫ ʢʦʤʧʣʝʢʩ ʧʦʩʝʪʠʣ 

ʠʟʚʝʩʪʥʳʡ ʚʦʩʪʦʢʦʚʝʜ ɺʘʩʠʣʠʡ ɹʘʨʪʦʣʴʜ. ʆʥ ʦʙʥʘʨʫʞʠʣ ʥʘ ʦʜʥʦʤ ʠʟ 

ʢʘʤʥʝʡ ʠʟʦʙʨʘʞʝʥʠʝ ʨʳʙʳ ʠ ʧʨʠʰʸʣ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʵʪʦ ʤʦʥʘʩʪʳʨʴ 

ʭʨʠʩʪʠʘʥ-ʥʝʩʪʦʨʠʘʥʮʝʚ, ʢʦʪʦʨʳʝ ʚʦ ʚʨʝʤʝʥʘ ʮʝʨʢʦʚʥʦʛʦ ʨʘʩʢʦʣʘ ʥʘ ʈʫʩʠ 

ʙʝʞʘʣʠ ʚ ʉʨʝʜʥʶʶ ɸʟʠʶ. ʊʨʝʪʴʷ ʚʝʨʩʠʷ ʧʦʷʚʠʣʘʩʴ ʩʧʫʩʪʷ ʧʦʯʪʠ ʩʪʦʣʝʪʠʝ. 

ʅʝʤʝʮʢʠʡ ʫʯʸʥʳʡ ɹʫʨʭʘʨʜ ɹʨʝʥʪʴʝʩ ʚʳʩʢʘʟʘʣ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ 

ɸʢʳʨʪʘʩ ð ʨʝʟʠʜʝʥʮʠʷ ʘʨʘʙʩʢʦʛʦ ʥʘʤʝʩʪʥʠʢʘ ʚ ʉʨʝʜʥʝʡ ɸʟʠʠ ʂʫʪʝʡʙʘ 

ʠʙʥ-ʄʫʩʣʠʤʘ. ɽʱʸ ʦʜʥʦʡ ʚʝʨʩʠʝʡ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʨʘʙʦʪʫ ʪʘʨʘʟʩʢʦʛʦ 

ʞʫʨʥʘʣʠʩʪʘ ɸʤʘʥʪʘʷ ɸʡʟʘʭʤʝʪʦʚʘ, ʢʦʪʦʨʳʡ ʧʨʝʜʧʦʣʦʞʠʣ, ʯʪʦ ʛʦʨʦʜʠʱʝ 

ʏʠʛʠʣʴ, ʧʦ ʩʚʠʜʝʪʝʣʴʩʪʚʘʤ ʠʩʪʦʨʠʢʦʚ, ʦʩʥʦʚʘʥʥʦʝ ɸʣʝʢʩʘʥʜʨʦʤ 

ʄʘʢʝʜʦʥʩʢʠʤ ʚʙʣʠʟʠ ʊʘʨʘʟʘ, ʥʝ ʯʪʦ ʠʥʦʝ, ʢʘʢ ɸʢʳʨʪʘʩ. ɺʨʝʤʝʥʥʳʝ ʞʝ 

ʛʨʘʥʠʮʳ ʵʪʦʡ ʧʦʩʪʨʦʡʢʠ ʜʘʞʝ ʩ ʫʯʝʪʦʤ ʫʪʦʯʥʝʥʠʡ ʧʦʩʣʝʜʥʠʭ ʣʝʪ, 

ʨʘʩʪʷʥʫʪʳ ʩ ʩʝʨ. VIII ʜʦ ʍɯɯ ʚʝʢʘ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʠʥʪʝʨʝʩʥʦʡ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʥʘʫʢʠ, ʢʘʞʝʪʩʷ ʘʥʘʣʦʛʠʷ ʧʨʦʚʦʜʠʤʘʷ ɸ.ʅ.ɹʝʨʥʰʪʘʤʦʤ ʤʝʞʜʫ ʢʠʨʛʠʟʩʢʠʤ 
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ʊʘ-hʈʘʙʘʪʦʤ ʠ ɸʢʳʨʪʘʩʦʤ: çʊʨʫʜʥʦ ʥʘʡʪʠ ʘʥʘʣʦʛʠʠ ʟʜʘʥʠʶ ʊʘʰ-ʈʘʙʘʪ. 

ʇʦʩʪʨʦʡʢʘ ʠʟ ʢʘʤʥʷ, ʧʨʠʤʝʨʥʦ ʵʪʦʛʦ ʞʝ ʚʨʝʤʝʥʠ ʠʟʚʝʩʪʥʘ ʥʝʜʘʣʝʢʦ ʦʪ ʛ. 

ɼʞʘʤʙʫʣʘ, ʚ 6 ʢʤ ʢ ʩʝʚʝʨʫ ʦʪ ʩʪʘʥʮʠʠ ɸʢ-ʏʫʣʘʢ, ʠ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ ɸʢʳʨ-

ʊʘʰ. ʂʘʢ ʚʠʜʠʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʫʶ ʠʩʪʦʨʠʶ ʠʟʫʯʝʥʠʷ 

ɸʢʳʨʪʘʩʘ ʠʟʚʝʩʪʥʝʡʰʠʤʠ ʫʯʝʥʳʤʠ ʥʘʰʝʛʦ ʚʨʝʤʝʥʠ ʚʦʧʨʦʩʦʚ ʦʩʪʘʝʪʩʷ 

ʙʦʣʴʰʝ, ʯʝʤ ʦʪʚʝʪʦʚ. ʉʦʤʥʝʥʠʷ ʚʳʟʳʚʘʝʪ ʚʩʝ: ʚʨʝʤʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, 

ʥʘʟʥʘʯʝʥʠʝ ʩʦʦʨʫʞʝʥʠʷ ʠ ʜʘʞʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʝʛʦ ʥʘʟʚʘʥʠʷ.  

 

ʏʝʪʳʨʝʭʫʛʦʣʴʥʦʝ ʚ ʧʣʘʥʝ (205ʭ185ʤ), ʚʳʣʦʞʝʥʥʦʝ ʠʟ ʤʘʩʩʠʚʥʳʭ 

ʢʘʤʝʥʥʳʭ ʙʣʦʢʦʚ ʢʨʘʩʥʦʛʦ ʧʝʩʯʘʥʠʢʘ, ʦʥʦ ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ ʯʘʩʪʝʡ. ɺ 

ʪʨʝʭ ʠʟ ʥʠʭ ʧʦʤʝʱʝʥʠʷ ʨʘʩʧʦʣʦʞʝʥʳ ʚʦʢʨʫʛ ʜʚʦʨʦʚ, ʘ ʯʝʪʚʝʨʪʘʷ ʩʚʦʙʦʜʥʘ 

ʦʪ ʟʘʩʪʨʦʡʢʠ. ɺ ʮʝʥʪʨʝ ʧʦʩʪʨʦʡʢʠ ʥʘʭʦʜʠʪʩʷ ʜʚʦʨ ʩ ʜʚʫʤʷ ʚʦʜʦʝʤʘʤʠ - 

ʭʘʫʟʘʤʠ. ɺ ʩʦʩʪʘʚ ʢʦʤʧʣʝʢʩʘ ɸʢʳʨʪʘʩ, ʢʨʦʤʝ ʜʚʦʨʮʦʚʦʛʦ ʩʦʦʨʫʞʝʥʠʷ 

ʚʭʦʜʷʪ ʟʘʛʦʨʦʜʥʳʝ ʫʩʘʜʴʙʳ, ʟʘʤʦʢ, ʧʘʨʢ, ʢʘʨʴʝʨ ʧʦ ʜʦʙʳʯʝ ʢʘʤʥʷ, 

ʛʣʠʥʷʥʳʡ ʢʘʨʴʝʨ, ʭʘʫʟʳ ï ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ɽʩʣʠ ʢʦʨʦʪʢʦ ʜʘʪʴ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʯʝʪʳʨʝʭ ʯʘʩʪʝʡ ɸʢʳʨʪʘʩʘ, ʥʘ ʢʦʪʦʨʳʝ ʧʦʩʪʨʦʡʢʫ 

ʨʘʟʜʝʣʷʶʪ ʜʚʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʧʝʨʝʩʝʢʘʶʱʠʝʩʷ ʫʣʠʮʳ, ʦʥʘ ʙʫʜʝʪ 

ʩʣʝʜʫʶʱʝʡ: ʧʝʨʚʘʷ ʩʦʩʪʦʠʪ ʠʟ ʥʝʟʘʩʪʨʦʝʥʥʦʛʦ ʢʚʘʜʨʘʪʥʦʛʦ ʫʯʘʩʪʢʘ 

(27ʭ37ʤ) ʠ ʛʨʫʧʧʳ ʧʦʤʝʱʝʥʠʡ, ʚʳʭʦʜʷʱʠʭ ʚʦ ʜʚʦʨʠʢ (13ʭ18ʤ). ʊʨʠ ʠʟ ʥʠʭ 

ï ʜʣʠʥʥʳʝ ʢʦʨʠʜʦʨʦʦʙʨʘʟʥʳʝ ʧʦʤʝʱʝʥʠʷ ʰʠʨʠʥʦʡ 2,5 ʠ ʜʣʠʥʦʡ 18 ʤ. 

ɺʪʦʨʘʷ ʯʘʩʪʴ ʩʦʩʪʦʠʪ ʠʟ ʞʠʣʦʡ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ. ɾʠʣʘʷ ʯʘʩʪʴ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ 12 ʧʦʤʝʱʝʥʠʡ ʠ ʪʨʠ ʘʡʚʘʥʘ, ʛʨʫʧʧʠʨʫʶʱʠʭʩʷ ʚʦʢʨʫʛ ʜʚʦʨʘ 

ʨʘʟʤʝʨʘʤʠ 18ʭ18ʤ. ɺ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʯʘʩʪʠ ʫʩʪʨʦʝʥʦ 5 ʫʟʢʠʭ ʜʣʠʥʥʳʭ 

ʧʦʤʝʱʝʥʠʡ ʰʠʨʠʥʦʡ ʦʪ 2 ʜʦ 3ʤ, ʚʭʦʜʷʱʠʭ ʚʦ ʚʥʫʪʨʝʥʥʠʡ ʜʚʦʨ. 

ʊʨʠʥʘʜʮʘʪʴ ʧʦʤʝʱʝʥʠʡ ʪʨʝʪʴʝʡ ʯʘʩʪʠ, ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʚʦʢʨʫʛ ʜʚʦʨʘ ʩ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʚʳʭʦʜʦʤ ʥʘʨʫʞʫ. ɾʠʣʳʝ ʢʦʤʥʘʪʳ ʯʝʪʚʝʨʪʦʡ ʯʘʩʪʠ ʪʘʢʞʝ 

ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʚʦʢʨʫʛ ʜʚʦʨʘ (25ʭ34ʤ). ɾʠʣʳʭ ʢʦʤʥʘʪ 18, ʜʚʘ ʘʡʚʘʥʘ ʠ ʪʨʠ 

ʫʟʢʠʭ ʧʦʤʝʱʝʥʠʷ. ʆʜʥʦ ʠʟ ʥʠʭ çʇè - ʦʙʨʘʟʥʦʝ. ʉʪʝʥʳ ʜʚʦʨʮʦʚʦʛʦ 

ʩʦʦʨʫʞʝʥʠʷ ʩʣʦʞʝʥʳ ʠʟ ʜʚʫʭ ʨʷʜʦʚ ʙʣʦʢʦʚ ʩ ʟʘʧʦʣʥʝʥʠʝʤ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʈʠʩ.3.  ɼʨʝʚʥʝʝ ʛʦʨʦʜʠʱʝ ɸʢʳʨʪʘʩ 
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ʤʝʞʜʫ ʥʠʤʠ ʱʝʙʥʝʤ ʠ ʛʣʠʥʦʡ. ʉʪʝʥʦʚʳʝ ʙʣʦʢʠ ʪʱʘʪʝʣʴʥʦ ʦʙʨʘʙʦʪʘʥʳ ʠ 

ʧʦʜʦʛʥʘʥʳ. ʐʠʨʠʥʘ ʩʪʝʥ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 5 ʜʦ 3,5 ʤ. ʌʫʥʜʘʤʝʥʪ ʚʳʣʦʞʝʥ ʠʟ, 

ʢʨʫʧʥʳʭ ʢʘʤʥʝʡ ʢʨʘʩʥʦʛʦ ʧʝʩʯʘʥʠʢʘ. ʇʝʨʝʢʨʳʪʠʷ ʥʘʜ ʧʦʤʝʱʝʥʠʷʤʠ 

ʧʦʩʪʨʦʡʢʠ ʜʚʫʭ ʚʠʜʦʚ. ʅʘʜ ʧʨʷʤʦʫʛʦʣʴʥʳʤʠ ʧʦʤʝʱʝʥʠʷʤʠ ʥʘʭʦʜʷʪʩʷ 

ʩʚʦʜʯʘʪʳʝ ʧʝʨʝʢʨʳʪʠʷ, ʥʘʜ ʢʚʘʜʨʘʪʥʳʤʠ ï ʪʨʠ ʦʜʠʥʘʢʦʚʳʭ ʢʫʧʦʣʘ. 

ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʜʨʝʚʥʠʝ ʤʘʩʪʝʨʘ ʜʣʷ ʙʦʣʴʰʝʡ ʧʨʦʯʥʦʩʪʠ ʧʝʨʝʢʨʳʪʠʷ 

ʥʝʨʝʜʢʦ ʚʳʚʦʜʠʣʠ ʧʷʪʫ ʩʚʦʜʘ ʚʥʫʪʨʴ ʧʦʤʝʱʝʥʠʷ, ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ ʦʪ ʩʪʝʥ. 

ʇʨʠ ʵʪʦʤ ʩʪʝʥʘ, ʦʪ ʢʦʪʦʨʦʡ ʥʘʯʠʥʘʣʩʷ ʩʚʦʜ, ʚʳʢʣʘʜʳʚʘʣʘʩʴ ʩ ʥʘʢʣʦʥʦʤ 

ʧʦʜ ʫʛʣʦʤ 18-26Ü. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʣʦ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʛʨʫʟʢʠ, 

ʘ ʟʥʘʯʠʪ ʠ ʙʦʣʴʰʫʶ ʧʨʦʯʥʦʩʪʴ. ʍʦʪʷ ʟʘʤʦʢ ʠ ʙʳʣ ʦʜʥʦʵʪʘʞʥʳʤ, ʧʦʩʪʨʦʡʢʘ 

ʥʝ ʢʘʟʘʣʘʩʴ ʧʨʠʟʝʤʠʩʪʦʡ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʥʘ ʭʦʣʤʝ, ʢʫʧʦʣʘ ʠ ʩʚʦʜʳ 

ʧʨʠʜʘʚʘʣʠ ʩʪʨʦʡʥʦʩʪʴ ʩʦʦʨʫʞʝʥʠʶ. ɺʳʩʦʢʠʡ, ʩʪʨʦʛʠʡ ʧʦʨʪʘʣ ʝʱʝ ʙʦʣʴʰʝ 

ʧʦʜʯʝʨʢʠʚʘʣ ʵʪʦ. ɺ ʢʘʯʝʩʪʚʝ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʚʩʝʭ ʧʦʩʪʨʦʡʢʘʭ 

ɸʢʳʨʪʘʩʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʛʣʠʥʘ ʠ ʢʘʤʝʥʴ, ʜʦʙʳʚʘʝʤʳʝ ʚ ʢʘʨʴʝʨʝ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ 400 ʤʝʪʨʘʭ ʦʪ ʩʦʦʨʫʞʝʥʠʷ. ɹʳʣʘ ʠʟʫʯʝʥʘ ʩʠʩʪʝʤʘ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʠʟ ʛʦʨʥʳʭ ʨʦʜʥʠʢʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ 3-4 ʢʤ. 

ɺʦʜʦʧʨʦʚʦʜʥʘʷ ʩʠʩʪʝʤʘ ʩʦʩʪʦʷʣʘ ʠʟ ʛʣʠʥʷʥʳʭ ʪʨʫʙ ʠ ʥʝʩʢʦʣʴʢʠʭ 

ʚʦʜʦʭʨʘʥʠʣʠʱ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʢʘʤʝʥʥʦ-ʟʝʤʣʷʥʳʤʠ ʜʘʤʙʘʤʠ. ɺʦʜʘ ʰʣʘ ʧʦ 

ʛʣʠʥʷʥʳʤ ʪʨʫʙʘʤ ʜʣʠʥʦʡ 50-60 ʩʤ. ɼʠʘʤʝʪʨ ʰʠʨʦʢʦʛʦ ʢʦʥʮʘ ʪʨʫʙʳ 

ʩʦʩʪʘʚʣʷʣ 20 ʩʤ, ʘ ʫʟʢʦʛʦ ï 18 ʩʤ.  ɺʦʜʦʧʨʦʚʦʜ ʙʨʘʣ ʥʘʯʘʣʦ ʚ ʫʱʝʣʴʝ 

ʋʟʳʥʙʫʣʘʢ ʠʟ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʫʩʪʨʦʝʥʥʦʛʦ ʩ ʧʦʤʦʱʴʶ 

ʢʘʤʝʥʥʦ-ʟʝʤʣʷʥʦʡ ʜʘʤʙʳ, ʧʝʨʝʛʦʨʦʜʠʚʰʝʡ ʫʱʝʣʴʝ ʚ ʫʟʢʦʤ ʤʝʩʪʝ. ʀʟ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ (ʭʘʫʟ) ʚʦʜʘ ʦʪʚʦʜʠʣʦʩʴ ʚ ʞʠʣʳʝ ʜʦʤʘ ʠ ʫʩʘʜʴʙʳ, ʚʦ ʜʚʦʨʘʭ 

ʢʦʪʦʨʳʭ ʠʤʝʣʠʩʴ ʙʘʩʩʝʡʥʳ. ʈʘʟʚʦʜʢʘ ʚʦʜʳ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʨʠ ʧʦʤʦʱʠ 

ʪʨʫʙ ʨʘʟʥʦʛʦ ʜʠʘʤʝʪʨʘ, ʦʙʣʦʤʢʠ ʢʦʪʦʨʳʭ ʥʘʡʜʝʥʳ ʚʜʦʣʴ ʪʨʘʩʩʳ 

ʚʦʜʦʧʨʦʚʦʜʘ. ʉʝʚʝʨʥʝʝ ɸʢʳʨʪʘʩʘ ʦʙʥʘʨʫʞʝʥʦ ʜʚʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʚʠʜʠʤʦ 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʦʨʦʰʝʥʠʷ ʧʦʩʝʚʦʚ. ʅʘ ʦʜʥʦʡ ʠʟ ʩʦʩʝʜʥʠʭ ʛʦʨʥʳʭ 

ʚʝʨʰʠʥ ʦʙʥʘʨʫʞʝʥʘ ʩʤʦʪʨʦʚʘʷ ʙʘʰʥʷ, ʦʙʝʩʧʝʯʠʚʘʚʰʘʷ ʚʦʝʥʥʫʶ 

ʙʝʟʦʧʘʩʥʦʩʪʴ. ʕʪʦ ʙʳʣʠ ʩʝʨʴʝʟʥʳʝ ʦʪʢʨʳʪʠʷ, ʜʦʧʦʣʥʠʚʰʠʝ ʥʘʫʯʥʳʝ 

ʩʚʝʜʝʥʠʷ ʦʙ ɸʢʳʨʪʘʩʝ.  

ʍʦʪʝʣʦʩʴ ʙʳ ʨʘʩʩʢʘʟʘʪʴ, ʢʘʢ ʠʟʤʝʥʠʣʘʩʴ ʘʨʭʠʪʝʢʪʫʨʘ ʪʝʧʝʨʴ ʫʞʝ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʊʘʨʘʟʘ. ʊʘʢʞʝ ʦʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʢʘʢ ʙʳʩʪʨʦ 

ʨʘʟʚʠʚʘʝʪʩʷ ʥʘʰ ʨʦʜʥʦʡ ʛʦʨʦʜ,  ʨʘʩʩʤʦʪʨʝʚ ʢʘʢ ʤʝʥʷʣʩʷ ʠ ʨʘʩʮʚʝʪʘʣ  ʊʘʨʘʟ 

ʢʦ ʜʥʶ 550-ʣʝʪʠʷʠ ̫ʂʘʟʘʭʩʢʦʛʦ ʭʘʥʩʪʚʘ.  
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ʈʠʩ. 4. ʉʢʚʝʨ ñʄʳʥʙʫʣʘʢò ʩʦ ʩʤʦʪʨʦʚʦʡ ʙʘʰʥʝʡ. 

 

ʂʦ ʜʥʶ ʧʨʘʟʜʥʦʚʘʥʠʷ 550-ʣʝʪʠʷ ʂʘʟʘʭʩʢʦʛʦ ʭʘʥʩʪʚʘ ʩʦʩʪʦʷʣʠʩʴ 

ʦʪʢʨʳʪʠʷ ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ, ʚ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʝ ʢʦʪʦʨʦʛʦ ʙʳʣʠ 

ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʚʩʝ ʨʝʛʠʦʥʳ ʂʘʟʘʭʩʪʘʥʘ ʠ ʩʪʨʦʠʪʝʣʴʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ 

ɾʘʤʙʳʣʩʢʦʡ ʦʙʣʘʩʪʠ.  

ɺ ʨʘʤʢʘʭ ʧʨʘʟʜʥʦʚʘʥʠʷ 550-ʣʝʪʠʷ ʩ ʤʦʤʝʥʪʘ ʦʩʥʦʚʘʥʠʷ ʂʘʟʘʭʩʢʦʛʦ 

ʭʘʥʩʪʚʘ ʙʳʣ ʦʪʢʨʳʪ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʳʡ ʮʝʥʪʨ ñɼʨʝʚʥʠʡ ʊʘʨʘʟò. ɺ VII 

ʚʝʢʝ çɼʨʝʚʥʠʡ ʊʘʨʘʟè ʩʪʘʣ ʢʨʫʧʥʳʤ ʛʦʨʦʜʦʤ, ʠʛʨʘʚʰʠʤ ʚʘʞʥʫʶ ʨʦʣʴ ʥʘ 

ʪʨʘʩʩʝ ɺʝʣʠʢʦʛʦ ʰʝʣʢʦʚʦʛʦ ʧʫʪʠ. ʋʯʝʥʳʝ-ʘʨʭʝʦʣʦʛʠ ʚʳʷʚʠʣʠ, ʯʪʦ 

ʛʦʨʦʜʠʱʝʤ ʜʨʝʚʥʝʛʦ ʊʘʨʘʟʘ ʷʚʣʷʝʪʩʷ ʪʝʨʨʠʪʦʨʠʷ ʙʳʚʰʝʛʦ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʨʳʥʢʘ. ʀʤʝʥʥʦ ʚ ʵʪʦʤ ʤʝʩʪʝ ʨʘʩʧʦʣʦʞʠʣʩʷ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʳʡ ʮʝʥʪʨ 

ñɼʨʝʚʥʠʡ ʊʘʨʘʟò. ɸʚʪʦʨʘʤʠ ʧʨʦʝʢʪʘ ʩʪʘʣʠ ʕʩʢʘʥʜʝʨ ɹʘʡʪʝʥʦʚ , ʜʦʢʪʦʨ 

ʘʨʭʠʪʝʢʪʫʨʳ, ʧʨʦʬʝʩʩʦʨ ʂʘʟɻɸʉɸ,  ɻʘʣʳʤ ʀʩʘʙʘʝʚ, ʢʘʥʜʠʜʘʪ 

ʘʨʭʠʪʝʢʪʫʨʳ, ʧʨʦʬʝʩʩʦʨ ʂʘʟɻɸʉɸ.  
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ʈʠʩ. 5. çɼʦʤ ʜʨʫʞʙʳè 

    

ɻʣʘʚʥʘʷ ʚʭʦʜʥʘʷ ʛʨʫʧʧʘ ʥʘʭʦʜʠʪʩʷ ʥʘ ʛʣʘʚʥʦʡ ʩʤʳʩʣʦʚʦʡ ʦʩʠ, 

ʩʦʝʜʠʥʷʶʱʝʡ ʧʘʤʷʪʥʠʢ ɾʘʤʙʳʣʘ ʠ ʟʜʘʥʠʝ ɼʦʤʘ ʜʨʫʞʙʳ. ɺ ʮʝʣʦʤ 

ʘʨʭʠʪʝʢʪʫʨʥʘʷ ʢʦʥʮʝʧʮʠʷ ʮʝʥʪʨʘ ñɼʨʝʚʥʠʡ ʊʘʨʘʟò ʦʩʥʦʚʘʥʘ ʥʘ ʠʜʝʝ 

ɺʝʣʠʢʦʛʦ ʰʝʣʢʦʚʦʛʦ ʧʫʪʠ: ʩʪʘʨʠʥʥʳʡ ʥʝʢʨʦʧʦʣʴ (ʤʘʚʟʦʣʝʠ ʂʘʨʘʭʘʥʘ, 

ɼʘʫʪʙʝʢʘ), ʪʦʨʛʦʚʦ-ʨʝʤʝʩʣʝʥʥʳʝ ʨʷʜʳ, ñɼʦʤ ʜʨʫʞʙʳò ʥʘ ʧʣʦʱʘʜʠ, ʧʝʨʝʜ 

ʢʦʪʦʨʳʤ ʚʦʟʚʳʰʘʝʪʩʷ ʩʪʝʣʣʘ ñʊʘʨʘʟ ʩʘʟʳò (ñʄʝʣʦʜʠʷ ʊʘʨʘʟʘò). 

çɼʦʤ ʜʨʫʞʙʳè- ʵʪʦ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ, ʛʜʝ ʙʫʜʫʪ 

ʧʨʦʚʦʜʠʪʴʩʷ ʨʘʟʥʦʛʦ ʨʦʜʘ ʩʠʤʧʦʟʠʫʤʳ, ʚʳʩʪʘʚʢʠ, ʚʩʪʨʝʯʠ, ʧʨʘʟʜʥʠʢʠ. 

ɿʜʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʩʪʠʣʝ, ʥʦ ʩ ʜʦʙʘʚʣʝʥʠʷʤʠ ʥʘʨʦʜʥʳʭ 

ʤʦʪʠʚʦʚ ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʚʠʜʝ ʦʨʥʘʤʝʥʪʦʚ ʠ ʢʫʧʦʣʦʦʙʨʘʟʥʦʡ ʬʦʨʤʦʡ 

ʟʜʘʥʠʷ. ʈʷʜʦʤ ʥʘʭʦʜʠʪʩʷ ʩʢʚʝʨ ñʄʳʥʙʫʣʘʢò ʩʦ ʩʤʦʪʨʦʚʦʡ ʙʘʰʥʝʡ.  ɼʘʣʝʝ ʢ 

ʤʫʟʝʶ ñɼʨʝʚʥʠʡ ʊʘʨʘʟò ʧʦʩʝʪʠʪʝʣʴ ʤʦʞʝʪ ʧʨʦʡʪʠ ʧʦ ʘʣʣʝʝ ñɺʝʣʠʢʠʡ 

ʰʝʣʢʦʚʳʡ ʧʫʪʴò.   
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ʈʠʩ. 6. ʉʪʝʣʣʘ ñʊʘʨʘʟ ʩʘʟʳò (ñʄʝʣʦʜʠʷ ʊʘʨʘʟʘò). 

 

ʈʘʩʩʤʦʪʨʠʤ ʧʦ ʧʦʜʨʦʙʥʝʝ ʟʜʘʥʠʝ ʤʫʟʝʷ.  ɸʨʭʠʪʝʢʪʦʨ, ʨʘʟʨʘʙʘʪʳʚʘʷ 

ʧʨʦʝʢʪ ʤʫʟʝʷ, ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ, ʢʘʢʠʤ ʜʦʣʞʥʦ ʙʳʪʴ ʝʛʦ 

ʚʥʫʪʨʝʥʥʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʀʥʪʝʨʴʝʨ ʚʳʧʦʣʥʝʥ ʥʝ ʧʨʦʩʪʦ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ 

ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ, ʘ ʩ ʜʫʭʦʤ ʠ ʭʘʨʘʢʪʝʨʦʤ ʩʘʤʦʡ ʵʢʩʧʦʟʠʮʠʠ. 

ɺ ʤʫʟʝʝ ʵʢʩʧʦʟʠʮʠʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʪʨʝʭ ʫʨʦʚʥʷʭ, ʦʩʚʝʱʝʥʥʳʭ 

ʤʘʩʩʠʚʥʳʤʠ ʪʠʧʦʚʳʤʠ ʚʠʪʨʠʥʘʤʠ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤ ʩʚʝʪʦʤ. ʂʨʦʚʣʷ ʩʚʦʜʘ, 

ʦʙʣʠʮʦʚʘʥʘ ʮʚʝʪʥʦʡ ʤʦʟʘʠʢʦʡ ʚ ʚʠʜʝ ʢʦʚʨʘ. 



163 

 

 
ʈʠʩ. 7. çʂʘʟʘʭʩʢʦʝ ʍʘʥʩʪʚʦè 

 

30-ʤʝʪʨʦʚʳʡ ʤʦʥʫʤʝʥʪ, ʨʘʩʢʨʳʚʘʶʱʠʡ ʠʩʪʦʨʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ 

ʦʙʨʘʟʦʚʘʥʠʷ ʂʘʟʘʭʩʢʦʛʦ ʭʘʥʩʪʚʘ, ʫʩʪʘʥʦʚʣʝʥ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ, 

ʥʘʧʨʦʪʠʚ ʥʦʚʦʛʦ ɼʚʦʨʮʘ ʩʧʦʨʪʘ çʊʘʨʘʟ - ɸʨʝʥʘè. ʉʢʫʣʴʧʪʫʨʥʘʷ 

ʢʦʤʧʦʟʠʮʠʷ, ʨʘʩʢʨʳʚʘʶʱʘʷ ʠʩʪʦʨʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ 

ʂʘʟʘʭʩʢʦʛʦ ʭʘʥʩʪʚʘ, ʭʦʨʦʰʦ ʦʙʦʟʨʝʚʘʝʪʩʷ ʩ ʜʘʣʴʥʠʭ ʧʦʜʭʦʜʦʚ, ʷʚʣʷʷʩʴ 

ʜʦʤʠʥʘʥʪʦʡ ʣʘʥʜʰʘʬʪʥʦʡ ʧʘʥʦʨʘʤʳ. ɺʦʢʨʫʛ ʤʦʥʫʤʝʥʪʘ 

ʙʣʘʛʦʫʩʪʨʘʠʚʘʝʪʩʷ ʪʝʨʨʠʪʦʨʠʷ ʚ 3,5 ʛʘ, ʩʦ ʩʢʚʝʨʦʤ ʠ ʘʚʪʦʧʘʨʢʦʚʢʦʡ.  

ʈʘʩʩʤʦʪʨʠʤ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʝ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʧʣʘʥʠʨʫʶʪʩʷ 

ʚʦʟʚʝʩʪʠ ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ. 

14-ʳʡ ʄʠʢʨʦʨʘʡʦʥ 

 çɺʦʩʪʦʯʥʳʡ ʚʲʝʟʜ ʚ ʊʘʨʘʟ ʙʫʜʝʪ ʦʬʦʨʤʣʝʥ ʜʚʫʤʷ ʜʝʚʷʪʠʵʪʘʞʥʳʤʠ 

ʟʜʘʥʠʷʤʠ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩ ʨʘʟʤʝʱʝʥʥʳʤʠ ʚ ʥʠʭ 

ʦʬʠʩʘʤʠ, ʛʦʩʪʠʥʠʮʝʡ, ʨʝʩʪʦʨʘʥʘʤʠ. ʇʦ ʬʣʘʥʛʘʤ ʨʘʩʧʦʣʦʞʘʪʩʷ ʟʜʘʥʠʷ 

ʪʦʨʛʦʚʦ-ʨʘʟʚʣʝʢʘʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ. ʂʦʤʧʦʟʠʮʠʦʥʥʳʤ ʮʝʥʪʨʦʤ ʚʲʝʟʜʘ ʩʪʘʥʝʪ 

ʧʣʦʱʘʜʴ ʩ ʧʨʦʛʫʣʦʯʥʳʤʠ ʟʦʥʘʤʠ ʠ ʟʝʣʝʥʳʤʠ ʛʘʟʦʥʘʤʠ. ɺ ʮʝʥʪʨʝ ʧʣʦʱʘʜʠ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʟʤʝʩʪʠʪʴ ʩʪʝʣʣʫ, ʩʠʤʚʦʣʠʟʠʨʫʶʱʫʶ ʫʩʪʨʝʤʣʝʥʥʦʩʪʴ 

ʧʦʢʦʣʝʥʠʡ ʢ ʙʫʜʫʱʝʤʫ, ʨʘʟʚʠʪʠʶ, ʧʨʦʛʨʝʩʩʫ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʦʥʘ 

ʙʫʜʝʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʥʘʚʝʩʥʦʡ ʚʠʥʪʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʝʰʝʭʦʜʥʦʛʦ 

ʜʚʫʭʫʨʦʚʥʝʚʦʛʦ ʤʦʩʪʘ-ʨʘʟʚʷʟʢʠ. ʇʨʦʝʢʪʠʨʦʚʱʠʢʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʦʨʛʘʥʠʟʦʚʘʪʴ ʚ ʥʦʚʦʤ ʞʠʣʦʤ ʤʘʩʩʠʚʝ ʧʘʨʢʦʚʫʶ ʟʦʥʫ, ʢʦʪʦʨʫʶ ʫʢʨʘʩʠʪ 

ɼʚʦʨʝʮ ʙʨʘʢʦʩʦʯʝʪʘʥʠʷ. ʉʪʨʦʠʪʝʣʠ ʚʦʟʚʝʜʫʪ ʜʚʝ ʰʢʦʣʳ ʧʦ 1 200 ʤʝʩʪ ʠ 

ʪʨʠ ʜʝʪʩʢʠʭ ʜʦʰʢʦʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷ ʧʦ 250 ʤʝʩʪ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ 177 ʤʝʩʪ 

ʜʣʷ ʜʦʰʢʦʣʴʥʠʢʦʚ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʨʛʘʥʠʟʦʚʘʪʴ ʥʘ ʧʝʨʚʳʭ ʵʪʘʞʘʭ ʞʠʣʳʭ 
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ʟʜʘʥʠʡ. ɺʝʜʴ ʤʠʢʨʦʨʘʡʦʥ ʧʦʟʠʮʠʦʥʠʨʫʝʪʩʷ ʢʘʢ ʮʝʥʪʨ ʜʣʷ ʧʨʦʞʠʚʘʥʠʷ, 

ʜʦʩʫʛʘ ʠ ʦʪʜʳʭʘ ʤʦʣʦʜʝʞʠ. 

ʆʞʠʜʘʝʪʩʷ, ʯʪʦ 14 ʤʠʢʨʦʨʘʡʦʥ ʧʨʠʜʘʩʪ ʦʙʣʘʩʪʥʦʤʫ ʮʝʥʪʨʫ ʥʦʚʳʡ 

ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʦʙʣʠʢ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ ʨʦʩʪʘ ʥʘʩʝʣʝʥʠʷ ʠ 

ʫʚʝʣʠʯʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ. ɿʘ ʛʦʜʳ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʚ ʊʘʨʘʟʝ 

ʧʦʷʚʠʣʠʩʴ ʤʥʦʛʦʵʪʘʞʥʳʝ ʤʠʢʨʦʨʘʡʦʥʳ ʩ ʩʠʤʚʦʣʠʯʝʩʢʠʤʠ ʥʘʟʚʘʥʠʷʤʠ 

çɸʩʪʘʥʘè (12-ʡ) ʠ çɹʘʡʪʝʨʝʢè (13-ʡ), ʚʳʨʦʩʰʠʝ ʥʘ ʧʫʩʪʳʨʷʭ ʟʘʧʘʜʥʦʡ 

ʦʢʨʘʠʥʳ ʦʙʣʘʩʪʥʦʛʦ ʮʝʥʪʨʘ. ɾʠʣʳʝ ʤʘʩʩʠʚʳ ʠʤʝʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠ ʩʦʮʠʘʣʴʥʳʝ ʦʙʲʝʢʪʳ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʭʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩ ʢʘʞʜʳʤ ʥʦʚʳʤ ʛʦʜʦʤ, 

ʤʝʩʷʮʝʤ ʊʘʨʘʟ ʨʘʟʚʠʚʘʝʪʩʷ. ʆʥ ʥʝ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʜʦʩʪʠʛʥʫʪʦʤ ʥʝ 

ʪʦʣʴʢʦ ʚ ʧʣʘʥʝ  ʞʠʟʥʠ, ʢʫʣʴʪʫʨʳ, ʦʙʨʘʟʦʚʘʥʠʷ, ʥʦ ʠ ʚ ʧʣʘʥʝ ʘʨʭʠʪʝʢʪʫʨʳ. 

ʆʥʘ ʨʘʟʚʠʚʘʝʪʩʷ, ʥʘʭʦʜʷ ʚʩʝ ʥʦʚʳʝ ʦʙʨʘʟʳ ʠ ʩʪʠʣʠ. ʏʝʨʧʘʷ ʟʥʘʥʠʷ ʠʟ 

ʠʩʪʦʨʠʠ ʥʘʰʝʛʦ ʥʘʨʦʜʘ ʠ ʚʦʧʣʦʱʘʷ ʠʭ ʚ ʞʠʟʥʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʟʥʘʥʠʡ ʠ ʢʦʥʮʝʧʮʠʡ. ʉʦʟʜʘʚʘʷ ʪʝʤ ʩʘʤʳʤ 

ʫʥʠʢʘʣʴʥʳʝ ʩʪʠʣʠ ʥʦʚʝʡʰʝʡ ɸʨʭʠʪʝʢʪʫʨʳ. 
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ɹʦʣʴʰʦʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʚʦ ʚʩʝ ʚʨʝʤʝʥʘ ʧʦʣʴʟʦʚʘʣʠʩʴ ʟʦʦʧʘʨʢʠ ʢʘʢ  

ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ. ɺ ʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʠʨʦʜʘ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʯʘʩʪʠ ʧʣʘʥʝʪʳ. ɿʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʠ ʚʦʜʘ ʛʘʨʤʦʥʠʯʥʦ 

ʜʦʧʦʣʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ, ʩʦʟʜʘʚʘʷ ʫʥʠʢʘʣʴʥʫʶ ʧʨʠʨʦʜʥʫʶ ʟʦʥʫ, ʩʧʦʢʦʡʩʪʚʠʝ 

ʠ ʫʤʠʨʦʪʚʦʨʝʥʠʝ ʚ ʧʦʩʪʦʷʥʥʦ ʩʧʝʰʘʱʠʭ ʛʦʨʦʜʘʭ. ʉʘʤʘ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʟʦʦʧʘʨʢʦʚ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ  ʠʜʝʠ ʟʘʱʠʪʳ ʧʨʠʨʦʜʳ ʠ 

ʞʠʚʦʪʥʳʭ, ʠʭ ʠʟʫʯʝʥʠʷ ʠ ʚʦʩʧʠʪʘʥʠʝ ʯʫʚʩʪʚʘ ʛʫʤʘʥʥʦʛʦ ʠ ʙʝʨʝʞʥʦʛʦ 

ʦʪʥʦʰʝʥʠʷ ʢ ʥʠʤ. 

ɿʦʦʧʘʨʢʠ ʚ ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ ʷʚʣʷʶʪʩʷ ʤʝʩʪʘʤʠ ʦʪʜʳʭʘ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺ ʥʠʭ ʠʟʫʯʘʶʪ ʧʨʠʨʦʜʫ, ʞʠʚʦʪʥʳʭ, ʤʝʩʪʘ ʠʭ ʦʙʠʪʘʥʠʷ, ʠʭ ʧʦʚʝʜʝʥʠʝ. ʊʘʢ 
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ʞʝ ʚ ʟʦʦʧʘʨʢʘʭ ʩʦʭʨʘʥʷʶʪ ʚʳʤʠʨʘʶʱʠʝ ʚʠʜʳ ʠ ʧʦʚʳʰʘʶʪ ʠʭ ʧʦʧʫʣʷʮʠʶ. 

ɺʩʝ ʵʪʦ ʧʦʢʘʟʳʚʘʝʪ ʚʘʞʥʦʩʪʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʟʦʦʧʘʨʢʦʚ ʥʝ ʪʦʣʴʢʦ ʜʣʷ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ, ʥʦ ʠ ʜʣʷ ʜʠʢʦʡ ʧʨʠʨʦʜʳ. ʏʝʤ ʙʦʣʴʰʝ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʨʦʝʢʪʦʚ ʟʦʦʧʘʨʢʦʚ ʧʦʷʚʣʷʝʪʩʷ, ʪʝʤ ʵʬʬʝʢʪʠʚʥʝʡ 

ʧʨʦʠʩʭʦʜʠʪ ʟʘʱʠʪʘ ʧʨʠʨʦʜʳ ʠ ʙʦʣʝʝ ʛʣʫʙʦʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʷʪʩʷ. 

ɿʦʦʧʘʨʢʠ ʧʦ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʢʘʨʜʠʥʘʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 

ʇʦ ʩʚʦʠʤ ʨʘʟʤʝʨʘʤ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʩʦʚʩʝʤ ʥʝʙʦʣʴʰʠʤʠ ʢʘʢ ʚʦʣʴʝʨ, 

ʨʘʟʤʝʱʝʥʥʳʤʠ  ʚ ʩʘʤʦʤ ʮʝʥʪʨʝ ɹʝʨʣʠʥʘ, ʛʜʝ ʞʠʚʫʪ ʯʝʪʳʨʝ ʙʫʨʳʭ ʤʝʜʚʝʜʷ, 

ʜʦ ʦʛʨʦʤʥʳʭ çʉʘʬʘʨʠ-ʧʘʨʢʦʚè ʩ ʩʘʤʦʡ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʢʦʣʣʝʢʮʠʝʡ 

ʞʠʚʦʪʥʳʭ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʢʘʢ ʯʝʰʩʢʠʡ çʉʘʬʘʨʠè 

ʚ ʛ. ɼʚʫʨ-ʂʘʨʣʦʚʝ. 

ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʤʦʤʝʥʪʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʟʦʦʧʘʨʢʘ 

ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʧʨʠʥʮʠʧʘ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ. ʆʥ ʤʦʞʝʪ ʙʳʪʴ: 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ð ʞʠʚʦʪʥʳʝ ʦʜʥʦʡ ʛʨʫʧʧʳ ʦʪ ʚʠʜʘ ʜʦ ʢʣʘʩʩʘ ʤʦʛʫʪ ʙʳʪʴ 

ʨʘʟʤʝʱʝʥʳ ʚ ʦʜʥʦʡ ʵʢʩʧʦʟʠʮʠʠ;  ʟʦʦʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ð ʨʘʟʤʝʱʝʥʠʝ 

ʞʠʚʦʪʥʳʭ ʧʦ ʩʪʨʘʥʘʤ ʩʚʝʪʘ; ʵʢʦʣʦʛʠʯʝʩʢʠʡ (ʣʘʥʜʰʘʬʪʥʳʡ)ð ʞʠʚʦʪʥʳʝ 

ʨʘʟʤʝʱʘʶʪʩʷ ʚ ʫʩʣʦʚʠʷʭ, ʙʣʠʟʢʠʭ ʢ ʠʭ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ; 

ʩʤʝʰʘʥʥʳʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʩʠʩʪʝʤ; ʧʦʧʫʣʷʨʥʳʡ ð ʧʦʢʘʟ 

ʞʠʚʦʪʥʳʭ, ʚʳʟʳʚʘʶʱʠʭ ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʫ ʧʦʩʝʪʠʪʝʣʝʡ; 

ʢʨʘʝʚʝʜʯʝʩʢʠʡ ð ʧʦʢʘʟ ʞʠʚʦʪʥʳʭ, ʦʙʠʪʘʶʱʠʭ ʚ ʜʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ; 

ʵʚʦʣʶʮʠʦʥʥʳʡ (ʦʪ ʥʠʟʰʠʭ ʢ ʚʳʩʰʠʤ); ʟʦʦʙʦʪʘʥʠʯʝʩʢʠʡ ð 

ʦʜʥʦʚʨʝʤʝʥʥʳʡ ʧʦʢʘʟ ʞʠʚʦʪʥʦʛʦ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ ʨʘʟʣʠʯʥʳʭ 

ʦʙʣʘʩʪʝʡ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʞʠʚʦʧʠʩʥʳʭ ʢʦʤʧʦʟʠʮʠʡ ʚ ʟʦʦʧʘʨʢʘʭ ʥʝʢʦʪʦʨʳʝ 

ʦʙʲʝʢʪʳ ʧʦʤʠʤʦ ʠʭ ʦʩʥʦʚʥʳʭ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʬʫʥʢʮʠʡ ʠʩʧʦʣʴʟʫʶʪ ʚ 

ʜʝʢʦʨʘʪʠʚʥʳʭ ʮʝʣʷʭ. ʊʘʢ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚ ʟʦʥʝ ʧʦʢʘʟʘ ʤʣʝʢʦʧʠʪʘʶʱʠʭ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʚʦʜʦʝʤʘ ʩ ʢʨʘʩʠʚʳʤʠ ʚʦʜʦʧʣʘʚʘʶʱʠʤʠ ʧʪʠʮʘʤʠ, ʫ ʚʭʦʜʘ ʚ 

ʩʦʦʨʫʞʝʥʠʷ ʨʘʩʧʦʣʦʞʠʪʴ ʢʣʝʪʢʠ ʩ ʷʨʢʠʤʠ ʧʦʧʫʛʘʷʤʠ, ʧʘʚʣʠʥʘʤʠ, ʚ ʣʶʙʦʡ 

ʯʘʩʪʠ ʤʘʨʰʨʫʪʘ ʫʤʝʩʪʥʳ ʧʣʦʱʘʜʢʠ ʤʦʣʦʜʥʷʢʘ ʠʣʠ ʨʝʜʢʠʭ ʞʠʚʦʪʥʳʭ. 

ɿʦʥʘ ʵʢʩʧʦʟʠʮʠʠ ʟʦʦʧʘʨʢʦʚ ʟʘʥʠʤʘʝʪ ʚ ʩʨʝʜʥʝʤ 60ð70 % ʪʝʨʨʠʪʦʨʠʠ 

ʠ ʚʢʣʶʯʘʝʪ ʚʦʣʴʝʨʳ, ʚʦʜʥʳʝ ʙʘʩʩʝʡʥʳ, ʩʝʟʦʥʥʳʝ ʧʘʚʠʣʴʦʥʳ ʜʣʷ 

ʞʠʚʦʪʥʳʭ, ʟʜʘʥʠʷ ʢʨʫʛʣʦʛʦʜʠʯʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. 

ʆʩʤʦʪʨ ʵʢʩʧʦʟʠʮʠʠ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʧʨʘʚʠʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʤʘʨʰʨʫʪʦʚ. ɸʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʘʨʢʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʳʤ 

ʨʝʰʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʧʣʘʥʠʨʦʚʢʘ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ ʥʝʩʢʦʣʴʢʠʭ ʤʘʨʰʨʫʪʦʚ" 

ʦʩʤʦʪʨʘ ʵʢʩʧʦʟʠʮʠʠ ʧʦ ʨʘʟʣʠʯʥʳʤ ʩʠʩʪʝʤʘʤ ʙʝʟ ʜʫʙʣʠʨʦʚʘʥʠʷ ʠ 

ʧʝʨʝʩʝʯʝʥʠʷ. ʄʘʨʰʨʫʪʳ ʤʦʛʫʪ ʙʳʪʴ ʢʦʣʴʮʝʚʳʝ, ʧʝʪʣʝʦʙʨʘʟʥʳʝ, 

ʟʠʛʟʘʛʦʦʙʨʘʟʥʳʝ, ʚ ʚʠʜʝ ʩʝʨʧʘʥʪʠʥʘ, ʩʢʚʦʟʥʳʝ ʠ ʪ. ʜ. 

ʅʘ ʧʣʘʥʠʨʦʚʢʫ ʟʦʦʧʘʨʢʘ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʧʨʠʨʦʜʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʨʝʣʴʝʬʘ ʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʣʘʥʜʰʘʬʪʘ, ʨʘʟʤʝʨʳ ʦʪʚʝʜʝʥʥʦʛʦ 

ʫʯʘʩʪʢʘ. ʊʝʨʨʠʪʦʨʠʷ ʟʦʦʧʘʨʢʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ʨʘʟʥʦʭʘʨʘʢʪʝʨʥʳʡ ʨʝʣʴʝʬ, ʯʪʦ 

ʧʦʤʦʞʝʪ ʩʦʟʜʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʠʙʦʣʝʝ 

ʠʥʪʝʨʝʩʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʞʠʚʦʪʥʳʭ. ʍʫʜʦʞʝʩʪʚʝʥʥʳʝ ʢʘʯʝʩʪʚʘ ʨʝʣʴʝʬʘ ʚʦ 
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ʤʥʦʛʦʤ ʟʘʚʠʩʷʪ ʦʪ ʨʘʟʥʦʩʪʠ ʦʪʤʝʪʦʢ ʫʯʘʩʪʢʦʚ, ʥʘʣʠʯʠʷ ʩʢʣʦʥʦʚ, ʭʦʣʤʦʚ, 

ʦʚʨʘʛʦʚ ʠ ʪ. ʜ. 

ʇʨʠʥʷʪʘʷ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʛʝʥʧʣʘʥʘ ʟʦʦʧʘʨʢʘ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʟʦʥʠʨʦʚʘʥʠʝ, ʵʢʩʧʦʟʠʮʠʦʥʥʳʝ ʤʘʨʰʨʫʪʳ ʜʦʣʞʥʳ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʳʧʦʣʥʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʠ ʩʨʝʜʠ ʥʠʭ ʦʜʥʘ 

ʠʟ ʛʣʘʚʥʳʭ ð ʩʦʟʜʘʥʠʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʜʝʪʝʡ. ʉʨʝʜʠ 

ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ð ʢʣʝʪʢʠ ʩ ʤʝʣʢʠʤʠ ʞʠʚʦʪʥʳʤʠ (ʭʦʤʷʢʘʤʠ, 

ʢʨʦʣʠʢʘʤʠ), ʥʘ ʟʝʣʝʥʳʭ ʛʘʟʦʥʘʭ ð ʩʢʫʣʴʧʪʫʨʳ ʛʝʨʦʝʚ ʜʝʪʩʢʠʭ ʩʢʘʟʦʢ, ʚ 

ʧʨʦʩʪʦʨʥʳʭ ʢʣʝʪʢʘʭ ð ʦʙʝʟʴʷʥʳ, ʨʷʜʦʤ ʧʣʦʱʘʜʢʠ ʤʦʣʦʜʥʷʢʘ, ʢʨʫʛ ʜʣʷ 

ʢʘʪʘʥʠʷ ʥʘ ʧʦʥʠ. ʋʩʪʘʚ, ʜʝʪʠ ʩʤʦʛʫʪ ʦʪʜʦʭʥʫʪʴ ʥʘ ʩʢʘʤʝʡʢʘʭ ʩʧʝʮʠʘʣʴʥʳʭ 

ʧʣʦʱʘʜʦʢ, ʚ ʪʝʥʠʩʪʳʭ ʘʣʣʝʷʭ, ʟʜʝʩʴ ʞʝ ʨʘʩʩʪʘʚʣʝʥʳ ʜʦʤʠʢʠ ʜʣʷ ʧʪʠʮ, 

ʙʝʣʦʢ, ʢʦʨʤʫʰʢʠ. 

ʇʘʨʢʦʚʘʷ ʟʦʥʘ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʣʘʥʜʰʘʬʪʦʤ, 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʚʦʜʦʝʤʘʤʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʠʭʠʡ ʦʪʜʳʭ ʧʦʩʝʪʠʪʝʣʝʡ. 

ʃʦʥʜʦʥʩʢʦʝ ʟʦʦʣʦʛʠʯʝʩʢʦʝ ʦʙʱʝʩʪʚʦ ʚ 1826 ʛ. ʦʩʥʦʚʘʣʦ 

ʟʦʦʣʦʛʠʯʝʩʢʠʡ ʩʘʜ ʧʣʦʱʘʜʴʶ 15 ʛʘ ʚ ʈʠʜʞʝʥʩ ï ʧʘʨʢʝ. ʇʨʠ ʝʛʦ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʨʠʝʤʳ ʜʚʦʨʮʦʚʳʭ ʟʦʦʧʘʨʢʦʚ ʜʨʝʚʥʝʛʦ ʂʠʪʘʷ 

ʠ ɽʛʠʧʪʘ. ɺ ʥʝʤ ʧʦʣʫʯʠʣ ʨʘʟʚʠʪʠʝ ʦʜʠʥ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʥʮʠʧʦʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʟʦʦʧʘʨʢʦʚ ð ʜʝʤʦʥʩʪʨʘʮʠʷ ʞʠʚʦʪʥʳʭ ʩʨʝʜʠ 

ʞʠʚʦʧʠʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. 

 

 
ʈʠʩ. 1. ʃʦʥʜʦʥʩʢʠʡ ʟʦʦʣʦʛʠʯʝʩʢʠʡ ʧʘʨʢ, ʦʩʥʦʚʘʥʥʳʡ ʚ 1826 ʛ. 

 

ɺ ʧʘʚʠʣʴʦʥʘʭ  ʈʠʜʞʝʥʩ-ʧʘʨʢʘ ʚʧʝʨʚʳʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʦʚʳʝ 

ʜʦʩʪʠʞʝʥʠʷ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ, ʮʝʥʪʨʘʣʴʥʦʝ ʦʪʦʧʣʝʥʠʝ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ 

ʜʥʝʚʥʦʡ ʩʚʝʪ, ʚʝʥʪʠʣʷʮʠʷ. ʇʨʠʥʮʠʧ ʦʨʛʘʥʠʟʘʮʠʠ ʝʛʦ ʵʢʩʧʦʟʠʮʠʠ ʚ 

ʦʩʥʦʚʥʦʤ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʠ ʯʘʩʪʠʯʥʦ ʧʦʧʫʣʷʨʥʳʡ. ɺʩʷ ʪʝʨʨʠʪʦʨʠʷ 
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ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʟʦʥ: ʵʢʩʧʦʟʠʮʠʠ ð 13 ʛʘ; ʦʙʩʣʫʞʠʚʘʥʠʷ ð 0,8 ʛʘ; 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ð 1 ʛʘ; ʜʝʪʩʢʦʡð 0,2 ʛʘ. ʆʢʦʣʦ 30 % 

ʧʣʦʱʘʜʠ ʟʘʥʷʪʦ ʟʠʤʥʠʤʠ ʧʦʤʝʱʝʥʠʷʤʠ ʜʣʷ ʞʠʚʦʪʥʳʭ. ɿʦʦʧʘʨʢ ʠʤʝʝʪ 

ʤʥʦʛʦʮʝʥʪʨʦʚʫʶ ʧʣʘʥʠʨʦʚʦʯʥʫʶ ʩʪʨʫʢʪʫʨʫ. ʉʝʪʴ ʧʝʰʝʭʦʜʥʳʭ ʘʣʣʝʡ ʠ 

ʜʦʨʦʛ ʩʝʚʝʨʥʦʡ ʟʦʥʳ ʧʨʦʣʦʞʝʥʘ ʧʘʨʘʣʣʝʣʴʥʦ ʢʘʥʘʣʫ ʠ ʫʣʠʮʝ. ɸʣʣʝʠ 

ʶʞʥʦʡ ʟʦʥʳ ʠʜʫʪ ʚʜʦʣʴ ʫʣʠʮʳ ʠ ʟʜʝʩʴ ʨʘʟʤʝʱʝʥʳ ʚʩʝ ʦʩʥʦʚʥʳʝ 

ʩʦʦʨʫʞʝʥʠʷ ʟʦʦʧʘʨʢʘ. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʚʳʟʳʚʘʝʪ ʦʨʠʛʠʥʘʣʴʥʦʝ ʩʦʦʨʫʞʝʥʠʝ 

ʚ ʚʠʜʝ ʪʝʨʨʘʩ, ʚʦʟʚʳʰʘʶʱʠʭʩʷ ʦʜʥʘ ʥʘʜ ʜʨʫʛʦʡ. ʉʤʦʪʨʦʚʳʝ ʧʣʦʱʘʜʢʠ 

ʨʘʟʤʝʱʝʥʳ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʫʨʦʚʥʷʭ ʥʘʜ ʵʢʩʧʦʟʠʮʠʝʡ ʞʠʚʦʪʥʳʭ, ʙʣʘʛʦʜʘʨʷ 

ʯʝʤʫ ʦʯʝʥʴ ʫʜʦʙʥʦ ʥʘʙʣʶʜʘʪʴ ʩʚʝʨʭʫ ʟʘ ʞʠʚʦʪʥʳʤʠ. ʇʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ 

ʪʝʨʨʠʪʦʨʠʷ, ʥʝʙʦʣʴʰʘʷ ʧʦ ʩʚʦʠʤ ʨʘʟʤʝʨʘʤ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʨʘʮʠʦʥʘʣʴʥʦ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʚ ʧʘʨʢʝ ʯʝʪʢʫʶ ʩʠʩʪʝʤʫ 

ʦʨʠʝʥʪʘʮʠʠð ʥʘ ʚʩʝʭ ʧʦʚʦʨʦʪʘʭ ʠ ʩʦʦʨʫʞʝʥʠʷʭ ʧʣʘʥʦʚ  ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʟʘʧʠʩʘʥʳ ʦʪʚʝʪʳ ʥʘ ʚʦʟʥʠʢʘʶʱʠʝ ʫ ʧʦʩʝʪʠʪʝʣʝʡ ʚʦʧʨʦʩʳ. 

ʊʘʢʞʝ ʭʦʪʝʣʦʩʴ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʩʘʤ ʈʠʜʞʝʨʩ-ʧʘʢ, ʚ ʢʦʪʦʨʦʤ 

ʥʘʭʦʜʠʪʩʷ ʟʦʦʧʘʨʢ ʃʦʥʜʦʥʘ. 

ɺ ʩʨʝʜʥʠʝ ʚʝʢʘ ʤʝʩʪʥʦʩʪʴ ʙʳʣʘ ʯʘʩʪʴʶ ʦʙʰʠʨʥʦʛʦ ʣʝʩʘ  ʄʠʜʜʣʩʝʢʩʘ ʠ 

ʥʘʟʳʚʘʣʘʩʴ ʧʘʨʢʦʤ ʄʘʨʠʣʝʙʦʥ, ʢʘʢ ʜʝʨʝʚʥʷ ʠ ʧʦʤʝʩʪʴʝ ʧʦʙʣʠʟʦʩʪʠ. 

ʃʝʩʥʳʝ ʫʛʦʜʴʷ ʧʨʠʥʘʜʣʝʞʘʣʠ ʤʦʥʘʩʪʳʨʶ Barking. ʋ ʧʦʜʥʦʞʴʷ ʭʦʣʤʘ ʣʝʩ 

ʨʝʜʝʣ, ʠ ʥʝʙʦʣʴʰʠʝ ʧʫʩʪʦʰʠ ʩʦʟʜʘʚʘʣʠ ʠʜʝʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʞʠʟʥʠ 

ʦʣʝʥʝʡ. ʅʘ ʵʪʦ ʦʙʨʘʪʠʣ ʚʥʠʤʘʥʠʝ ʢʦʨʦʣʴ ɻʝʥʨʠʭ Vlll ʠ ʚ 1538 ʛ., ʧʦʩʣʝ 

ʨʦʩʧʫʩʢʘ ʤʦʥʘʩʪʳʨʝʡ ʦʥ ʧʨʠʩʦʝʜʠʥʠʣ ʟʝʤʣʠ ʢ ʢʦʨʦʥʝ ʠ ʧʨʝʚʨʘʪʠʣ 554 ʘʢʨʘ 

ʚ ʦʭʦʪʥʠʯʴʠ ʫʛʦʜʴʷ. ɺ ʪʝʯʝʥʠʝ ʧʦʣʫʚʝʢʘ ʵʪʦ ʙʳʣ ʦʜʠʥ ʠʟ ʥʝʩʢʦʣʴʢʠʭ 

ʢʦʨʦʣʝʚʩʢʠʭ ʧʘʨʢʦʚ ʚ ʃʦʥʜʦʥʝ, ʚ ʢʦʪʦʨʦʤ ʢʦʨʦʣʴ ʠʣʠ ʢʦʨʦʣʝʚʘ 

ʨʘʟʚʣʝʢʘʣʠʩʴ ʦʭʦʪʦʡ. ʂ ʢʦʥʮʫ 17-ʦʛʦ ʚʝʢʘ ʦʭʦʪʘ ʚʳʰʣʘ ʠʟ ʤʦʜʳ ʠ ʦʢʦʣʦ 

150 ʣʝʪ ʟʝʤʣʷ ʩʜʘʚʘʣʘʩʴ ʚ ʘʨʝʥʜʫ ʬʝʨʤʝʨʘʤ. 

ɺ ʥʘʯʘʣʝ 19-ʛʦ ʚʝʢʘ ʃʦʥʜʦʥ ʚʧʣʦʪʥʫʶ ʧʦʜʦʰʝʣ ʢ ʛʨʘʥʠʮʘʤ ʧʘʨʢʘ 

ʄʘʨʠʣʝʙʦʥ,  ʩʪʘʣʦ ʷʩʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʜʦʭʦʜ ʢʘʟʥʝ ʧʨʠʥʝʩʝʪ ʟʘʩʪʨʦʡʢʘ 

ʫʯʘʩʪʢʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʦʚʳʡ ʇʨʠʥʮ-ʨʝʛʝʥʪ, ʩʪʘʚʰʠʡ ʧʦʟʞʝ ʢʦʨʦʣʝʤ 

ɻʝʦʨʛʦʤ lV, ʙʳʣ ʧʦʣʦʥ ʨʝʰʠʤʦʩʪʠ  ʧʨʠʜʘʪʴ  ʙʣʝʩʢ  ɻʘʥʥʦʚʝʨʩʢʦʡ 

ʜʠʥʘʩʪʠʠ. ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʦʥ ʩʯʠʪʘʣ ʚʦʧʣʦʱʝʥʠʝ 

ʚ ʞʠʟʥʴ ʢʨʘʩʠʚʳʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʧʨʦʝʢʪʦʚ. ʇʨʠʥʮ ʦʙʲʷʚʠʣ ʦ ʢʦʥʢʫʨʩʝ ʥʘ 

ʧʨʦʝʢʪ ʥʦʚʦʛʦ ʣʝʪʥʝʛʦ ʜʚʦʨʮʘ ʠ ʟʘʩʪʨʦʡʢʠ  ʦʢʨʫʞʘʶʱʝʛʦ ʝʛʦ ʫʯʘʩʪʢʘ. 
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ʈʠʩ. 2. ʂʦʨʦʣʝʚʩʢʘʷ ʪʝʨʨʘʩʘ 

 

ʃʫʯʰʠʡ ʧʨʦʝʢʪ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʢʦʨʦʣʝʚʩʢʠʤ ʘʨʭʠʪʝʢʪʦʨʦʤ, ɼʞʦʥʦʤ 

ʅʵʰʝʤ. ʅʵʰ ʧʨʝʜʣʦʞʠʣ ʩʦʟʜʘʪʴ ʦʛʨʦʤʥʳʡ ʧʘʨʢ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʛʦ 

ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʜʚʦʨʝʮ, ʦʟʝʨʦ ʠ ʢʘʥʘʣ. ʃʝʪʥʠʡ ʜʚʦʨʝʮ ʩʚʷʟʳʚʘʣʩʷ ʩ 

ʦʬʠʮʠʘʣʴʥʦʡ ʨʝʟʠʜʝʥʮʠʝʡ ʧʨʠʥʮʘ ʚ ʉʝʥʪ-ɼʞʝʡʤʩʩʢʦʤ ʜʚʦʨʮʝ ʰʠʨʦʢʠʤ 

ʧʨʦʩʧʝʢʪʦʤ. ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʬʠʥʘʥʩʦʚʳʝ 

ʩʨʝʜʩʪʚʘ, ʅʵʰ ʟʘʧʣʘʥʠʨʦʚʘʣ ʧʦʩʪʨʦʡʢʫ 56 ʯʘʩʪʥʳʭ ʚʠʣʣ ʚ ʧʘʨʢʝ. ʇʘʨʢ 

ʜʦʣʞʥʳ ʙʳʣʠ ʦʢʨʫʞʘʪʴ ʫʣʠʮʳ ʩ ʪʝʨʨʘʩʥʳʤʠ ʞʠʣʳʤʠ ʜʦʤʘʤʠ. ʄʘʨʠʣʝʙʦʥ 

ʧʝʨʝʠʤʝʥʦʚʘʥ ʙʳʣ ʚ ʈʠʜʞʝʥʪʩ-ʇʘʨʢ, ʟʘʪʝʤ  ʩʪʨʦʠʪʝʣʠ ʧʨʠʩʪʫʧʠʣʠ ʢ 

ʩʪʨʦʠʪʝʣʴʩʪʚʫ. ɺʩʢʦʨʝ ʨʝʛʝʥʪ ʧʦʪʝʨʷʣ ʠʥʪʝʨʝʩ ʢ ʣʝʪʥʝʡ ʨʝʟʠʜʝʥʮʠʠ ʠ 

ʟʘʥʷʣʩʷ ʨʝʢʦʥʩʪʨʫʢʮʠʝʡ ɹʫʢʠʥʛʝʤʩʢʦʛʦ ʜʚʦʨʮʘ. 

ʉʥʘʯʘʣʘ, ʝʜʠʥʩʪʚʝʥʥʳʤʠ ʣʶʜʴʤʠ, ʢʦʪʦʨʳʤ ʨʘʟʨʝʰʘʣʦʩʴ ʥʘʭʦʜʠʪʴʩʷ ʚ 

ʧʘʨʢʝ, ʙʳʣʠ ʞʠʪʝʣʠ ʚʠʣʣ ʠ ʪʝʨʨʘʩ. ɺ 1835 ʛʦʜʫ ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʧʘʨʢʘ ʙʳʣʘ 

ʦʪʢʨʳʪʘ ʜʣʷ ʧʫʙʣʠʢʠ, ʘ ʟʘʪʝʤ ʠ ʚʝʩʴ ʧʘʨʢ, ʚʢʣʶʯʘʷ ʭʦʣʤ ʇʨʠʤʨʦʫʟ. 

ʇʘʨʢ ʩʪʘʣ ʜʦʤʦʤ ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʪʘʢʠʭ ʢʘʢ 

ɿʦʦʣʦʛʠʯʝʩʢʦʝ ʆʙʱʝʩʪʚʦ ʠ ʂʦʨʦʣʝʚʩʢʦʝ ɹʦʪʘʥʠʯʝʩʢʦʝ ʆʙʱʝʩʪʚʦ. 

ɿʘ ʧʨʦʰʝʜʰʠʝ 150 ʣʝʪ ʚ ʈʠʜʞʝʥʪʩ-ʇʘʨʢʝ ʤʘʣʦ ʯʪʦ ʠʟʤʝʥʠʣʦʩʴ. ɺ 

ʥʘʯʘʣʝ 1930-ʛʦ ʛ. ʂʦʨʦʣʝʚʩʢʦʝ ɹʦʪʘʥʠʯʝʩʢʦʝ ʆʙʱʝʩʪʚʦ ʨʝʰʠʣʦ ʥʝ 

ʚʦʟʦʙʥʦʚʣʷʪʴ ʩʚʦʡ ʘʨʝʥʜʥʳʡ ʜʦʛʦʚʦʨ, ʠ ʥʘ ʝʛʦ ʫʯʘʩʪʢʝ ʚ ʧʘʨʢʝ ʙʳʣʠ 

ʩʦʟʜʘʥʳ ʉʘʜʳ ʢʦʨʦʣʝʚʳ ʄʘʨʠʠ Queen Maryôs Gardens. 

ʉʘʜʳ ʢʦʨʦʣʝʚʳ ʄʵʨʠ  Queen Maryôs Gardens. 

ʉʘʜ ʙʳʣ ʥʘʟʚʘʥ ʚ ʯʝʩʪʴ ʞʝʥʳ ʢʦʨʦʣʷ ɻʝʦʨʛʘ V. ʆʥ ʙʳʣ ʦʪʢʨʳʪ ʜʣʷ 

ʰʠʨʦʢʦʡ ʧʫʙʣʠʢʠ ʚ 1932 ʛʦʜʫ. ɿʜʝʩʴ ʨʘʩʧʦʣʦʞʝʥʘ ʢʨʫʧʥʝʡʰʘʷ ʢʦʣʣʝʢʮʠʷ 

ʨʦʟ ʚ ʃʦʥʜʦʥʝ.  ɺ ʨʦʟʘʨʠʠ ʚʳʩʘʞʝʥʦ ʦʢʦʣʦ 12 ʪʳʩʷʯ ʨʦʟʦʚʳʭ ʢʫʩʪʦʚ ʚʩʝʭ 

ʚʠʜʦʚ, ʦʪ ʢʣʘʩʩʠʯʝʩʢʠʭ ʜʦ ʩʘʤʳʭ ʩʦʚʨʝʤʝʥʥʳʭ. 

ʈʦʟʳ ʥʝ ʝʜʠʥʩʪʚʝʥʥʦʝ ʩʦʢʨʦʚʠʱʝ ʩʘʜʦʚ. ʎʚʝʪʥʠʢ ʜʝʣʴʬʠʥʠʫʤʘ ʉʘʜʦʚ 

ʢʦʨʦʣʝʚʳ ʄʵʨʠ ʧʦʣʫʯʠʣ ʩʪʘʪʫʩ ʅʘʮʠʦʥʘʣʴʥʦʡ ʂʦʣʣʝʢʮʠʠ. ɺ ʩʘʜʫ ʝʩʪʴ 

ʫʯʘʩʪʢʠ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʨʦʩʢʦʰʥʳʡ ʉʘʜ ʙʝʛʦʥʠʡ. 
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ʈʠʩ. 3. ʖʙʠʣʝʡʥʳʝ ʚʦʨʦʪʘ 

 

ɸʨʦʤʘʪʳ ʵʪʠʭ ʠʟʫʤʠʪʝʣʴʥʳʭ ʨʘʩʪʝʥʠʡ ʦʩʪʘʚʣʷʶʪ ʥʝʟʘʙʳʚʘʝʤʳʝ 

ʚʧʝʯʘʪʣʝʥʠʷ ʦʪ ʧʦʩʝʱʝʥʠʷ ʉʘʜʦʚ ʢʦʨʦʣʝʚʳ ʄʵʨʠ. ʉʘʤʦʝ ʣʫʯʰʝʝ ʚʨʝʤʷ ʜʣʷ 

ʵʪʦʛʦ ð ʧʝʨʚʳʝ ʜʚʝ ʥʝʜʝʣʠ ʠʶʥʷ. 

ʖʙʠʣʝʡʥʳʝ ʚʦʨʦʪʘ Jubilee Gates ʠʟ ʧʦʟʦʣʦʯʝʥʥʦʛʦ ʢʦʚʘʥʦʛʦ ʞʝʣʝʟʘ 

ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ, ʯʪʦʙʳ ʦʪʤʝʪʠʪʴ ʩʝʨʝʙʨʷʥʳʡ ʶʙʠʣʝʡ ʧʨʘʚʣʝʥʠʷ ʢʦʨʦʣʷ 

ɻʝʦʨʛʘ V ʚ 1935 ʛ.  ʉʝʡʯʘʩ ʵʪʦ ʛʣʘʚʥʳʡ ʚʭʦʜ ʚ ʉʘʜʳ ʢʦʨʦʣʝʚʳ ʄʵʨʠ. 

ɻʣʘʚʥʘʷ ʘʣʣʝʷ The Avenue Gardens. 

ɻʣʘʚʥʘʷ ʘʣʣʝʷ ʧʘʨʢʘ ʧʦʣʥʦʩʪʴʶ ʚʦʩʩʪʘʥʦʚʣʝʥʘ ʚ ʚʠʢʪʦʨʠʘʥʩʢʦʤ ʩʪʠʣʝ. 

ɺ ʮʝʥʪʨʝ ʨʘʩʧʦʣʦʞʝʥ ʬʦʥʪʘʥ, ʠʟʚʝʩʪʥʳʡ ʢʘʢ ɻʨʠʬʬʠʥ ʠʣʠ ʃʝʚ ʊʵʟʟʘ. ʆʥ 

ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʚ ʧʘʨʢʝ ʚ 1863 ʛ. 

ʈʝʛʝʥʪ ʧʨʠʛʣʘʩʠʣ ʧʨʠʜʚʦʨʥʦʛʦ ʘʨʭʠʪʝʢʪʦʨʘ ɼʞʦʥʘ ʅʵʰʘ ʠ ʧʦʨʫʯʠʣ 

ʝʤʫ ʩʦʟʜʘʥʠʝ ʧʨʦʝʢʪʘ. ʅʵʰ ʩʧʣʘʥʠʨʦʚʘʣ ʧʨʝʚʨʘʱʝʥʠʝ ʟʘʧʫʱʝʥʥʦʛʦ ʣʝʩʘ ʚ 

ʘʨʠʩʪʦʢʨʘʪʠʯʝʩʢʠʡ ʧʘʨʢ, ʩʦʟʜʘʥʠʝ ʚ ʥʝʤ ʢʘʥʘʣʦʚ ʠ ʦʟʝʨʘ, ʜʚʦʨʝʮ ʚ ʮʝʥʪʨʝ, 

ʘ ʯʪʦʙʳ ʥʘʡʪʠ ʥʘ ʚʩʝ ʵʪʦ ʜʝʥʴʛʠ ð ʘʨʠʩʪʦʢʨʘʪʠʯʝʩʢʠʝ ʚʠʣʣʳ ʚʦʢʨʫʛ ʧʦ 

ʢʨʘʶ ʫʯʘʩʪʢʘ ʠ ʪʘʢʠʝ ʞʝ ʘʨʠʩʪʦʢʨʘʪʠʯʝʩʢʠʝ ʪʝʨʨʘʩʥʳʝ ʜʦʤʘ ʩʥʘʨʫʞʠ 

ʧʘʨʢʘ, ʚʦʢʨʫʛ. ʊʘʢʞʝ ʧʣʘʥʠʨʦʚʘʣʦʩʴ ʩʦʟʜʘʪʴ ʧʘʨʘʜʥʫʶ ʫʣʠʮʫ ʦʪ ʈʠʜʞʝʥʪʩ-

ʧʘʨʢʘ ʜʦ ʮʝʥʪʨʘ, ʘ ʦʪʪʫʜʘ ð ʜʦ ʦʩʥʦʚʥʦʛʦ ʢʦʨʦʣʝʚʩʢʦʛʦ ʜʚʦʨʮʘ, ʉʝʥʪ-

ɼʞʝʡʤʩʩʢʦʛʦ. 

ɺʩʢʦʨʝ ʧʨʠʥʮ ʠʟʤʝʥʠʣ ʤʥʝʥʠʝ, ʨʝʰʠʚ ʥʝ ʩʪʨʦʠʪʴ ʥʦʚʳʡ ʜʚʦʨʝʮ, ʘ 

ʧʝʨʝʩʪʨʦʠʪʴ ʜʣʷ ʩʝʙʷ ɹʫʢʠʥʛʝʤʩʢʠʡ (ʦʪ ʵʪʦʛʦ ʟʜʘʥʠʷ ʩʝʡʯʘʩ ʧʦʯʪʠ ʥʠʯʝʛʦ 

ʥʝ ʦʩʪʘʣʦʩʴ),   ʩʪʨʦʡʢʘ ʙʳʣʘ ʦʩʪʘʥʦʚʣʝʥʘ ʚ 1818 ʛ. ʅʦ ʅʵʰ ʢ ʪʦʤʫ ʚʨʝʤʝʥʠ 

ʫʞʝ ʟʘʢʦʥʯʠʣ ʪʝʨʨʘʩʥʳʝ ʜʦʤʘ ʚʦʢʨʫʛ ʧʘʨʢʘ, ʩʘʤ ʧʘʨʢ ʩ ʧʦʩʘʜʢʦʡ ʜʝʨʝʚʴʝʚ, 

ʦʟʝʨʦ ʠ ʢʘʥʘʣ ʚ ʥʝʤ, ʚʦʩʝʤʴ ʠʟ 56 ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʚʠʣʣ, ʘ ʪʘʢʞʝ 

ʧʘʨʘʜʥʫʶ ʫʣʠʮʫ ʚ ʮʝʥʪʨ, ʧʦʣʫʯʠʚʰʫʶ ʥʘʟʚʘʥʠʝ ʈʠʜʞʝʥʪ-ʩʪʨʠʪ. 
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ɺ ʪʘʢʦʤ ʚʠʜʝ ʧʘʨʢ ʧʨʦʩʪʦʷʣ ʜʦ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ, ʢʦʛʜʘ ʚ ʥʝʤ ʙʳʣʠ 

ʧʦʩʪʨʦʝʥʳ ʟʦʦʧʘʨʢ, ʣʝʪʥʠʡ ʪʝʘʪʨ, ʨʦʟʦʚʳʡ ʩʘʜ, ʟʜʘʥʠʷ ʜʣʷ ʣʘʙʦʨʘʪʦʨʠʡ ʠ 

ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʠ ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʚʠʣʣ. 

 

 

 
ʈʠʩ. 4. ɻʣʘʚʥʳʡ ʚʭʦʜ ʚ ɹʝʨʣʠʥʩʢʠʡ ʟʦʦʧʘʨʢ. 

 

ɸʨʭʠʪʝʢʪʫʨʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʦʝ ʨʝʰʝʥʠʝ ʧʘʨʢʘ ʦʩʥʦʚʘʥʦ ʥʘ ʯʝʪʢʦʤ 

ʟʦʥʠʨʦʚʘʥʠʠ. ʇʦʜ ʟʦʥʫ ʵʢʩʧʦʟʠʮʠʠ ʦʪʚʝʜʝʥʦ 58 % ʪʝʨʨʠʪʦʨʠʠ, ʯʪʦ 

ʩʦʩʪʘʚʣʷʝʪ 92 ʛʘ. ʉʦʜʝʨʞʘʥʠʝ ʞʠʚʦʪʥʳʭ ð ʛʨʫʧʧʦʚʦʝ ʚ ʟʘʛʦʥʘʭ ʠ 

ʚʦʣʴʝʨʘʭ, ʛʜʝ ʩʦʟʜʘʥʳ ʫʩʣʦʚʠʷ, ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʥʳʝ ʢ 

ʝʩʪʝʩʪʚʝʥʥʳʤ. ʉʪʘʨʠʥʥʳʡ ʧʘʨʢ ʌʨʠʜʨʠʭʩʬʝʣʴʜʝ ʩʪʘʣ ʦʩʥʦʚʦʡ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʟʦʦʧʘʨʢʘ, ʚʦʪ ʧʦʯʝʤʫ ʚ ʥʝʤ ʥʘʙʣʶʜʘʝʪʩʷ ʩʦʯʝʪʘʥʠʝ ʨʝʛʫʣʷʨʥʦʡ 

ʧʣʘʥʠʨʦʚʢʠ XIX ʚ. ʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʣʘʥʜʰʘʬʪʘ ʩ ʚʢʣʶʯʝʥʠʝʤ ʙʦʣʴʰʠʭ 

ʚʦʜʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ. 

ɺʩʝ ʚʦʜʦʝʤʳ, ʢʨʦʤʝ ʩʪʘʨʠʥʥʦʛʦ, ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʦʨʤʳ ʢʘʥʘʣʘ, ʥʦʩʷʪ 

ʧʝʡʟʘʞʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʭʦʨʦʰʦ ʩʦʯʝʪʘʶʪʩʷ ʩʦ ʩʚʦʙʦʜʥʳʤʠ ʦʯʝʨʪʘʥʠʷʤʠ 

ʧʝʰʝʭʦʜʥʳʭ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʘʣʣʝʡ ʠ ʜʦʨʦʛ. ʀʩʢʫʩʥʦ ʩʦʟʜʘʥʥʳʝ 

ʞʠʚʦʧʠʩʥʳʝ ʦʪʢʦʩʳ ʙʝʨʝʛʘ, ʫʤʝʣʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ 

(ʧʨʠʤʝʥʝʥʠʝ ʰʠʨʦʢʠʭ ʦʪʢʨʳʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ð ʣʫʛʦʚ ʠ ʪʝʥʠʩʪʳʭ 

ʤʘʩʩʠʚʦʚ), ʞʠʚʦʪʥʳʝ ʠ ʧʪʠʮʳ, ʦʙʠʪʘʶʱʠʝ ʥʘ ʵʪʠʭ çʦʩʪʨʦʚʘʭè, ʜʘʶʪ 

ʧʦʣʥʫʶ ʢʘʨʪʠʥʫ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʨʠʨʦʜʳ. ʀʥʪʝʨʝʩʥʦ ʠ ʨʘʟʥʦʦʙʨʘʟʥʦ 

ʩʤʦʪʨʷʪʩʷ ʛʫʩʠʥʳʝ ʧʨʫʜʳ, ʚʦʜʦʝʤʳ ʥʘ ʫʯʘʩʪʢʘʭ ʜʣʷ ʩʣʦʥʦʚ, ʛʠʧʧʦʧʦʪʘʤʦʚ. 

ɺ ʚʦʣʴʝʨʝ ʙʝʣʳʭ ʤʝʜʚʝʜʝʡ ʚʦʜʦʧʘʜ ʥʠʟʚʝʨʛʘʝʪ ʩʚʦʠ ʚʦʜʳ ʩ 13-ʤʝʪʨʦʚʦʡ 

ʚʳʩʦʪʳ. ɺʦʜʦʝʤ ʦʢʨʫʞʝʥ ʩʢʘʣʠʩʪʳʤʠ ʙʝʨʝʛʘʤʠ, ʢʦʪʦʨʳʝ, ʦʪʨʘʞʘʷʩʴ ʚ 

ʚʦʜʝ, ʩʦʟʜʘʶʪ ʧʨʝʢʨʘʩʥʳʡ ʪʝʤʥʳʡ ʬʦʥ ʜʣʷ ʩʚʝʪʣʳʭ ʤʝʜʚʝʜʝʡ.  

ɺʦʜʘ ʚ ʟʦʦʧʘʨʢʝ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʦʯʝʪʘʥʠʷʭ. ʕʪʦ 

ʥʝʦʙʳʯʥʳʝ ʬʦʥʪʘʥʳ ʩ ʟʘʙʘʚʥʳʤʠ ʩʢʫʣʴʧʪʫʨʘʤʠ. ʕʪʦ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʝ 

ʚʦʜʦʝʤʳ ʚ ʤʠʢʨʦʣʘʥʜʰʘʬʪʝ ʪʨʦʧʠʯʝʩʢʦʛʦ ʟʘʣʘ çɼʦʤʘ ɹʨʝʤʘè, ʛʜʝ ʩʦʟʜʘʥʳ 

ʪʨʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʘ ʩ ʵʢʟʦʪʠʯʝʩʢʠʤʠ ʨʘʩʪʝʥʠʷʤʠ. ʉʦʟʜʘʝʪʩʷ 

ʧʦʣʥʘʷ ʠʣʣʶʟʠʷ, ʯʪʦ ʙʝʨʝʛʘ ʚʦʜʦʝʤʦʚ ʧʦʢʨʳʪʳ ʟʘʨʦʩʣʷʤʠ ʣʝʩʘ. ɺ ʵʪʦʤ ʞʝ 

çɼʦʤʝè ʚ ʧʦʤʝʱʝʥʠʷʭ, ʛʜʝ ʩʦʜʝʨʞʘʪʩʷ ʢʨʫʧʥʳʝ ʭʠʱʥʠʢʠ, ʠʤʝʶʪʩʷ 

ʙʘʩʩʝʡʥʳ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʙʘʩʩʝʡʥʘʤʠ ʥʘ ʦʪʢʨʳʪʳʭ ʧʣʦʱʘʜʢʘʭ.  
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ɼʝʪʩʢʘʷ ʟʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʦʦʧʘʨʢ ʚ ʤʠʥʠʘʪʶʨʝ, ʛʜʝ ʚʩʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʷʤ ʜʝʪʩʢʦʛʦ ʚʦʩʧʨʠʷʪʠʷ. ʇʣʘʥʠʨʦʚʢʘ ʟʦʥʳ 

ʧʨʦʚʝʜʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʣʢʠʭ ʤʘʩʰʪʘʙʥʳʭ ʫʯʘʩʪʢʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʤʘʣʳʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʬʦʨʤ, ʫʩʪʨʦʡʩʪʚʦʤ ʩʪʦʡʢʠʭ ʢ ʚʳʪʘʧʪʳʚʘʥʠʶ 

ʛʘʟʦʥʦʚ.  

 

 

 
ʈʠʩ. 5,6. ɺʦʜʦʧʘʜʳ ʚ ɹʝʨʣʠʥʩʢʦʤ ʟʦʦʧʘʨʢʝ. 

 

 
ʈʠʩ. 7. ɼʚʦʨʝʮ ʚ ʌʨʠʜʨʠʭʩʬʝʣʴʜʝ. 

 

ɸʨʭʠʪʝʢʪʫʨʘ ʜʚʦʨʮʘ ʩʝʛʦʜʥʷ ʧʦʨʘʞʘʝʪ ʯʠʩʪʦʪʦʡ ʬʦʨʤ, ʘ ʮʚʝʪʦʚʦʝ 

ʨʝʰʝʥʠʝ ʟʘʤʢʘ ʚʳʧʦʣʥʝʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʭʨʘʥʠʚʰʠʤʠʩʷ ʟʘʧʠʩʷʤʠ. 

ʇʦʩʣʝʜʥʷʷ ʨʝʩʪʘʚʨʘʮʠʷ ʜʚʦʨʮʘ ʧʨʦʠʩʭʦʜʠʣʘ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʚʦʩʪʦʯʥʦ-

ʛʝʨʤʘʥʩʢʦʛʦ ʘʨʭʠʪʝʢʪʦʨʘ ʚʦ ʚʨʝʤʝʥʘ ɻɼʈ ʠ ʜʣʠʣʘʩʴ ʜʦʩʪʘʪʦʯʥʦ ʜʦʣʛʦ ï ʩ 

ʥʘʯʘʣʘ 1870 ʛʦʜʘ ʧʦ ʢʦʥʝʮ 1981. ʉʝʛʦʜʥʷ ʜʚʦʨʝʮ ʭʨʘʥʠʪ ʚ ʩʚʦʠʭ 

ʧʦʤʝʱʝʥʠʷʭ ʦʜʠʥ ʠʟ ʛʦʨʦʜʩʢʠʭ ʘʨʭʠʚʦʚ, ʘ ʝʱʝ ʦʜʥʘ ʝʛʦ ʯʘʩʪʴ ʩʣʫʞʠʪ 

ʟʦʦʧʘʨʢʫ, ʚʝʨʥʝʝ, ʚ ʥʝʡ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʧʦʤʝʱʝʥʠʷ. 
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ɼʚʦʨʝʮ ʦʢʨʫʞʝʥ ʧʘʨʢʦʤ, ʢ ʪʦʤʫ ʞʝ, ʚ ʥʝʤ ʨʘʩʧʦʣʦʞʝʥʳ ʦʯʝʥʴ ʤʥʦʛʦ 

ʠʥʪʝʨʝʩʥʳʭ ʩʢʫʣʴʧʪʫʨ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʵʪʦʪ ʜʚʦʨʝʮ ʚʭʦʜʠʪ ʚ ʢʦʤʧʣʝʢʩʥʫʶ ʵʢʩʢʫʨʩʠʶ, ʦʜʥʘʢʦ 

ʟʘʯʘʩʪʫʶ ʣʶʙʠʪʝʣʠ ʘʨʭʠʪʝʢʪʫʨʳ ʧʨʠʝʟʞʘʶʪ ʚ ʵʪʦʪ ʨʘʡʦʥ ɹʝʨʣʠʥʘ ʠʤʝʥʥʦ 

ʨʘʜʠ ʩʘʤʦʛʦ ʟʜʘʥʠʷ. ʂ ʩʣʦʚʫ, ʚ ʦʜʥʦʤ ʠʟ ʢʨʳʣʴʝʚ ʜʚʦʨʮʘ ʨʘʩʧʦʣʦʞʠʣʩʷ 

ʤʫʟʝʡ, ʧʦʵʪʦʤʫ ʧʦʩʝʪʠʚ ʝʛʦ, ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʤʥʝʥʠʝ ʦʙ ʠʥʪʝʨʴʝʨʘʭ ʪʝʭ 

ʚʨʝʤʝʥ. 

 
ʈʠʩ. 9,10. ʀʥʪʝʨʴʝʨ ʜʚʦʨʮʘ ʚ ʌʨʠʜʨʠʭʩʬʝʣʴʜʝ. 

 

ʏʝʰʩʢʠʡ çʉʘʬʘʨʠè ʧʦʣʫʯʠʣ ʤʠʨʦʚʫʶ ʠʟʚʝʩʪʥʦʩʪʴ, ʥʘ ʝʛʦ ʧʣʦʱʘʜʠ 

ʙʦʣʝʝ 100 ʛʘ, ʨʘʟʜʝʣʝʥʥʦʡ ʥʘ ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʫʯʘʩʪʢʠ-
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ʦʩʪʨʦʚʘ, ʞʠʚʫʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʘʬʨʠʢʘʥʩʢʠʝ ʟʚʝʨʠ ʚ ʫʩʣʦʚʠʷʭ, 

ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʥʳʭ ʢ ʝʩʪʝʩʪʚʝʥʥʳʤ ð ʥʝʪ ʥʠ ʢʣʝʪʦʢ, ʥʠ ʨʝʰʝʪʦʢ. 

ʂʦʣʴʮʝʚʫʶ ʜʦʨʦʛʫ ʩʦ ʩʧʝʮʠʘʣʴʥʳʤʠ ʩʤʦʪʨʦʚʳʤʠ ʧʣʦʱʘʜʢʘʤʠ ʜʣʷ 

ʧʦʩʝʪʠʪʝʣʝʡ, ʩ ʢʦʪʦʨʳʭ ʫʜʦʙʥʦ ʠ ʙʝʟʦʧʘʩʥʦ ʥʘʙʣʶʜʘʪʴ ʟʘ ʧʦʚʝʜʝʥʠʝʤ 

ʞʠʚʦʪʥʳʭ, ʦʪʜʝʣʷʶʪ ʦʪ ʟʚʝʨʠʥʦʛʦ ʮʘʨʩʪʚʘ ʧʦʣʦʩʳ ʩʪʨʠʞʝʥʦʛʦ ʢʫʩʪʘʨʥʠʢʘ, 

ʨʚʳ, ʥʝʚʳʩʦʢʠʝ ʟʘʙʦʨʳ. 

ɺ ʟʦʦʧʘʨʢʝ ʩʦʜʝʨʞʠʪʩʷ ʙʦʣʝʝ 1500 ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʬʘʫʥʳ ʚʩʝʭ 

ʢʦʥʪʠʥʝʥʪʦʚ. ɺ ʟʠʤʥʝʝ ʚʨʝʤʷ çʥʘʩʝʣʝʥʠʝè ʧʝʨʝʚʦʜʠʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʳʝ 

ʫʪʝʧʣʝʥʥʳʝ ʧʘʚʠʣʴʦʥʳ. 

ʈʘʟʤʝʱʘʷʩʴ ʩʨʝʜʠ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ, ʟʦʦʧʘʨʢ ʚʭʦʜʠʪ ʩʦʩʪʘʚʥʳʤ 

ʵʣʝʤʝʥʪʦʤ ʚ ʧʘʨʢʦʚʫʶ ʩʠʩʪʝʤʫ ʛʦʨʦʜʘ. 

ʇʦʜ ʵʢʩʧʦʟʠʮʠʠ ʞʠʚʦʪʥʳʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪʚʦʜʷʪʩʷ ʫʯʘʩʪʢʠ, 

ʩʚʦʙʦʜʥʳʝ ʦʪ ʣʝʩʘ. ʅʦ ʣʝʩʥʦʡ ʤʘʩʩʠʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʠʥʪʝʨʝʩʥʦʛʦ ʬʦʥʘ ʧʨʠ ʜʝʤʦʥʩʪʨʘʮʠʠ ʞʠʚʦʪʥʳʭ, ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʢʦʤʬʦʨʪʘʙʝʣʴʥʳʭ ʫʩʣʦʚʠʡ ʧʦʩʝʪʠʪʝʣʷʤ, ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʞʠʚʦʧʠʩʥʦʛʦ 

ʣʘʥʜʰʘʬʪʘ ʪʝʨʨʠʪʦʨʠʠ, ʩʦʭʨʘʥʝʥʠʷ ʯʠʩʪʦʪʳ ʚʦʟʜʫʰʥʦʛʦ ʙʘʩʩʝʡʥʘ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʘʷ ʢʦʤʧʦʟʠʮʠʷ 

ʪʝʨʨʠʪʦʨʠʠ ʟʦʦʧʘʨʢʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʣʘʥʜʰʘʬʪʘ, ʥʦ ʠ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʪ ʦʢʨʫʞʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ. 

ɿʦʦʧʘʨʢ ʜʦʣʞʥʳ ʦʢʨʫʞʘʪʴ ʙʫʬʝʨʥʳʝ ʟʦʥʳ, ʧʨʝʜʦʭʨʘʥʷʶʱʠʝ ʝʛʦ ʦʪ 

ʚʣʠʷʥʠʷ ʚʨʝʜʥʳʭ ʛʦʨʦʜʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ ʜʘʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʰʠʨʝʥʠʷ 

ʧʣʦʱʘʜʠ ʵʢʩʧʦʟʠʮʠʠ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʭʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʦʦʧʘʨʢʠ ʵʪʦ ʥʝʦʪʲʝʤʣʝʤʘʷ 

ʯʘʩʪʴ ʥʝ ʪʦʣʴʢʦ ʨʘʟʚʣʝʢʘʪʝʣʴʥʦ - ʜʦʩʫʛʦʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ, ʥʦ 

ʠ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʣʝʯʝʥʠʶ ʠ ʟʘʱʠʪʝ ʞʠʚʦʪʥʳʭ, 

ʨʘʟʚʝʜʝʥʠʶ ʚʳʤʠʨʘʶʱʠʭ ʚʠʜʦʚ ʠ ʚʳʚʝʜʝʥʠʶ ʥʦʚʳʭ. ɻʣʘʚʥʦʡ ʠʭ ʮʝʣʴʶ 

ʜʦʣʞʥʦ ʥʝ ʧʨʦʩʪʦʝ ʨʘʟʚʣʝʯʝʥʠʝ ʧʫʙʣʠʢʠ, ʘ ʚʦʩʧʠʪʘʥʠʝ ʚ ʥʠʭ ʯʫʚʩʪʚʘ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʞʝʣʘʥʠʝ ʟʘʱʠʪʠʪʴ ʧʨʠʨʦʜʫ. ʕʪʦʤʫ ʜʦʣʞʥʘ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʘʨʭʠʪʝʢʪʫʨʘ ʟʦʦʧʘʨʢʦʚ. ʆʥʘ ʜʦʣʞʥʘ, ʥʝ ʪʦʣʴʢʦ ʧʦʢʘʟʳʚʘʪʴ 

ʢʨʘʩʦʪʫ, ʥʦ ʠ ʫʯʠʪʳʚʘʪʴ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʠ ʢʣʠʤʘʪ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʥʘʭʦʞʜʝʥʠʷ ʩʘʤʦʛʦ ʟʦʦʧʘʨʢʘ ʠ ʚʠʜʘ ʞʠʚʦʪʥʦʛʦ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʦʙʠʪʘʪʴ ʚ 

ʜʘʥʥʦʤ ʚʦʣʴʝʨʝ. ʊʘʢ ʞʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʤʝʜʠʮʠʥʩʢʠʡ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 

ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʢʦʤʧʣʝʢʩ. ɺʩʝ ʵʪʦ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʟʦʦʧʘʨʢ ï ʵʪʦ ʥʝ 

ʧʨʦʩʪʦ ʟʜʘʥʠʝ ʠʣʠ ʠʭ ʩʦʚʦʢʫʧʥʦʩʪʴ, ʘ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ, ʨʘʟʣʠʯʥʳʭ ʧʦ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʠ ʪʨʝʙʫʶʱʠʭ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʢʘʞʜʦʤʫ ʠʟ ʥʠʭ. 

 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 

 

1. ʉʪʘʪʴʷ çʃʘʥʜʰʘʬʪʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʠ ʟʝʣʝʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦè, ʨʘʟʜʝʣ 
çɿʦʦʧʘʨʢʠè. ɸʚʪʦʨ ɺ.ɸ. ɻʦʨʦʭʦʚ. http://landscape.totalarch.com/node/46 
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ɸʡʥʘʙʝʢ ʂ. ʤʘʛʠʩʪʨʘʥʪ ʊʘʨɻʋ ʠʤ. ʄ.ʍ.ɼʫʣʘʪʠ 

ʅʦʛʘʡʙʝʢʦʚʘ ʄ. ʊ., ʩʪ. ʧʨʝʧ. ʢʘʬʝʜʨʳ çɸʨʭʠʪʝʢʪʫʨʘ ʠ 

ʩʪʨʦʠʪʝʣʴʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦè  ʊʘʨɻʋ ʠʤ. ʄ.ʍ. ɼʫʣʘʪʠ, ʛ. ʊʘʨʘʟ 

 

ʀʩʪʦʨʠʷ ʬʦʥʜʘ ɻʫʛʛʝʥʭʘʡʤʘ ʠ ʟʥʘʤʝʥʠʪʦʡ ʩʝʪʠ ʦʜʥʦʠʤʝʥʥʳʭ ʤʫʟʝʝʚ 

ʥʘʯʘʣʘʩʴ ʚ 1930 ʛʦʜʫ, ʢʦʛʜʘ 66-ʣʝʪʥʠʡ ʘʤʝʨʠʢʘʥʩʢʠʡ ʧʨʦʤʳʰʣʝʥʥʠʢ 

ʉʦʣʦʤʦʥ ɻʫʛʛʝʥʭʘʡʤ ʚ ʩʦʪʚʦʨʯʝʩʪʚʝ ʩ ʭʫʜʦʞʥʠʢʦʤ ʠ ʪʝʦʨʝʪʠʢʦʤ ʠʩʢʫʩʩʪʚʘ 

ʍʠʣʦʡ ʈʝʙʝʡ, ʨʝʰʠʣ ʩʦʟʜʘʪʴ ʢʦʣʣʝʢʮʠʶ ʧʨʦʠʟʚʝʜʝʥʠʡ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʠʩʢʫʩʩʪʚʘ. ʉʫʜʷ ʧʦ ʚʩʝʤʫ, ʉʦʣʦʤʦʥ ɻʫʛʛʝʥʭʘʡʤ ʙʳʣ ʠʩʢʨʝʥʥʝ ʫʚʣʝʯʝʥ 

ʧʨʝʜʤʝʪʦʤ, ʥʦ ʚʩʝ ʞʝ ʩʯʠʪʘʣ, ʯʪʦ ʝʤʫ ʪʨʝʙʫʝʪʩʷ ʢʦʥʩʫʣʴʪʘʥʪ-

ʧʨʦʬʝʩʩʠʦʥʘʣ, ʢʦʪʦʨʳʤ ʠ ʩʪʘʣʘ ʘʚʩʪʨʠʡʩʢʘʷ ʙʘʨʦʥʝʩʩʘ.  

ʆʥʠ ʤʝʯʪʘʣʠ ʩʦʟʜʘʪʴ ʤʫʟʝʡ. ɺʝʣʠʢʠʡ ʤʫʟʝʡ, ʢʦʪʦʨʳʡ ʙʳʣ ʙʳ ʥʝ ʧʨʦʩʪʦ 

ʛʘʣʝʨʝʡ ʜʣʷ ʵʢʩʧʦʥʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʝʜʝʥʠʡ ʠʩʢʫʩʩʪʚʘ, ʘ "ʭʨʘʤʦʤ ʜʫʭʘ". 

ʇʦʩʢʦʣʴʢʫ ʙʘʨʦʥʝʩʩʘ ʬʦʥ ʈʝʙʝʡ, ʦʪʚʝʯʘʚʰʘʷ ʟʘ ʠʜʝʦʣʦʛʠʶ ʧʨʦʝʢʪʘ, ʙʳʣʘ 

ʘʜʝʧʪʦʤ ʘʚʘʥʛʘʨʜʥʦʛʦ, ʥʝʬʠʛʫʨʘʪʠʚʥʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʪʦ ʧʝʨʚʳʤʠ ʚ ʩʦʙʨʘʥʠʠ 

ʧʦʷʚʠʣʠʩʴ ʨʘʙʦʪʳ ʪʘʢʠʭ ʤʘʩʪʝʨʦʚ ʢʘʢ ɺʘʩʠʣʠʡ ʂʘʥʜʠʥʩʢʠʡ, ʇʘʫʣʴ ʂʣʝʝ, 

ʄʘʨʢ ʐʘʛʘʣ. ʇʦʟʜʥʝʝ ʫʚʣʝʯʝʥʠʝ ʉʦʣʦʤʦʥʘ ɻʫʛʛʝʥʭʘʡʤʘ ʧʨʦʜʦʣʞʠʪ ʝʛʦ 

ʧʣʝʤʷʥʥʠʮʘ ʇʝʛʛʠ, ʢʦʣʣʝʢʮʠʦʥʠʨʦʚʘʚʰʘʷ ʥʘʨʘʚʥʝ ʩ ʧʨʦʠʟʚʝʜʝʥʠʷʤʠ 

ʠʩʢʫʩʩʪʚʘ ʠʭ ʩʦʟʜʘʪʝʣʝʡ. 
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 ʅʘʠʙʦʣʝʝ ʧʦʣʥʦ ʚ ʝʝ ʢʦʣʣʝʢʮʠʠ, ʚ ʩʚʦʝ ʚʨʝʤʷ ʪʘʢʞʝ ʧʝʨʝʜʘʥʥʦʡ 

ʬʦʥʜʫ ʤʫʟʝʷ, ʧʨʝʜʩʪʘʚʣʝʥʦ ʪʚʦʨʯʝʩʪʚʦ ʩʶʨʨʝʘʣʠʩʪʦʚ - ʧʘʤʷʪʴ ʦ ʝʝ ʙʨʘʢʝ ʩ 

ʦʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʭʫʜʦʞʥʠʢʦʚ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʄʘʢʩʦʤ ʕʨʥʩʪʦʤ.  

ʉʝʛʦʜʥʷ ʬʠʣʠʘʣʳ ʤʫʟʝʷ ʉʦʣʦʤʦʥʘ ɻʫʛʛʝʥʭʘʡʤʘ ʝʩʪʴ ʠ ʚ ɸʤʝʨʠʢʝ, ʠ ʚ 

ɽʚʨʦʧʝ. ʆʜʥʘʢʦ ʩʘʤʳʤ ʠʟʚʝʩʪʥʳʤ ʧʦʢʘ ʚʩʝ ʞʝ ʦʩʪʘʝʪʩʷ ʧʝʨʚʳʡ ʅʴʶ-

ʁʦʨʢʩʢʠʡ ʤʫʟʝʡ ʥʘ ʇʷʪʦʡ ɸʚʝʥʶ. ʍʦʪʷ ʧʨʦʠʟʚʝʜʝʥʠʷ ʠʟ ʢʦʣʣʝʢʮʠʠ 

ʦʩʥʦʚʘʪʝʣʷ ʤʫʟʝʷ ʪʝʧʝʨʴ ʟʜʝʩʴ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʥʝʯʘʩʪʦ.  

ʉʝʛʦʜʥʷ ʝʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘ ʝʩʪʴ ʚ ɹʝʨʣʠʥʝ, ɹʠʣʴʙʘʦ, ɺʝʥʝʮʠʠ, ʜʚʘ 

ʤʫʟʝʷ ʚ ʃʘʩ-ɺʝʛʘʩʝ. ʇʣʘʥʳ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʜʘʣʴʥʝʡʰʫʶ ʵʢʩʧʘʥʩʠʶ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʚ ʩʪʨʘʥʳ ɸʟʠʠ, ɸʬʨʠʢʠ ʝʩʪʴ ʠʜʝʷ ʩʦʟʜʘʥʠʷ ʬʠʣʠʘʣʘ ʤʫʟʝʷ ʚ 

ʈʦʩʩʠʠ. 

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʭʦʪʝʣʦʩʴ ʙʳ ʨʘʩʩʢʘʟʘʪʴ ʦ ʩʘʤʦʤ ʟʥʘʤʝʥʠʪʦʤ ʤʝʩʪʝ 

ʥʘʰʝʡ ʧʣʘʥʝʪʳ ï ʦ ʤʫʟʝʝ ʉʦʣʦʤʦʥʘ ɻʫʛʛʝʥʭʘʡʤʘ. ʕʪʦʪ ʤʫʟʝʡ ʦʜʥʦ ʠʟ 

ʚʝʜʫʱʠʭ ʩʦʙʨʘʥʠʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʚ ʤʠʨʝ. ɺʝʜʸʪ ʩʚʦʶ ʠʩʪʦʨʠʶ ʩ 

ʩʦʟʜʘʥʠʷ ʚ 1937 ʛʦʜʫ ʌʦʥʜʘ ɻʫʛʛʝʥʭʘʡʤʘ. ʆʩʥʦʚʘʪʝʣʴ ʤʫʟʝʷ ð ʤʝʮʝʥʘʪ 

ʉʦʣʦʤʦʥ ʈʦʙʝʨʪ ɻʫʛʛʝʥʭʘʡʤ. 

ɸʨʭʠʪʝʢʪʦʨ ʟʜʘʥʠʷ - ʌʨʵʥʢ ʃʣʦʡʜ ʈʘʡʪ ʧʨʦʞʠʣ ʜʝʚʷʥʦʩʪʦ ʜʚʘ ʛʦʜʘ ʠ 

ʟʘ ʩʝʤʴʜʝʩʷʪ ʜʚʘ ʛʦʜʘ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʧʨʦʝʢʪʠʨʦʚʘʣ 800 ʠ 

ʧʦʩʪʨʦʠʣ ʦʢʦʣʦ 400 ʟʜʘʥʠʡ. ʂʨʦʤʝ ʤʫʟʝʷ, ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳ ʪʘʢʠʝ 

ʧʨʦʝʢʪʳ, ʢʘʢ çɼʦʤ ɼʞʝʢʦʙʘè ʚ ʄʵʜʠʩʦʥʝ ð ʫʜʦʙʥʦʝ ʞʠʣʦʝ ʟʜʘʥʠʝ ʜʣʷ 

ʣʶʜʝʡ ʩʨʝʜʥʝʛʦ ʜʦʩʪʘʪʢʘ; ʦʬʠʩ ʬʠʨʤʳ çɼʞʦʥʩʦʥ -ʋʵʢʩè ʚ ʈʘʩʠʥʝ ð 

ʟʜʘʥʠʝ ʙʝʟ ʦʢʦʥ; ʚʠʣʣʘ çɼʦʤ ʥʘ ʚʦʜʦʧʘʜʘʭè ʚ ɹʝʨ-ʈʘʥʝ, ʢʦʪʦʨʳʡ ʙʳʣ 

ʥʘʟʚʘʥ ʢʨʠʪʠʢʘʤʠ ʩʘʤʦʡ ʟʘʤʝʯʘʪʝʣʴʥʦʡ ʞʠʣʦʡ ʧʦʩʪʨʦʡʢʦʡ XX ʚʝʢʘ; 

ʐʢʦʣʘ-ʤʘʩʪʝʨʩʢʘʷ ʚ ʉʢʦʪʪʩʜʝʡʣʝ, ʧʦʣʫʯʠʚʰʘʷ ʥʘʟʚʘʥʠʝ çʊʝʡʣʠʟʠʥ-ʋʵʪʩè. 

 

 
ʈʠʩ.1. ʄʫʟʝʡ ʉ. ɻʫʛʛʝʥʭʘʡʤʘ ʥʘ ʟʥʘʤʝʥʠʪʦʡ ʇʷʪʦʡ ɸʚʝʥʶ ʚ ʅʴʶ-ʁʦʨʢʝ 

https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B9%D1%82,_%D0%A4%D1%80%D1%8D%D0%BD%D0%BA_%D0%9B%D0%BB%D0%BE%D0%B9%D0%B4
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%B4%D0%B8%D1%81%D0%BE%D0%BD_(%D0%92%D0%B8%D1%81%D0%BA%D0%BE%D0%BD%D1%81%D0%B8%D0%BD)
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D0%B8%D0%BD_(%D0%B3%D0%BE%D1%80%D0%BE%D0%B4)
https://ru.wikipedia.org/wiki/XX_%D0%B2%D0%B5%D0%BA
https://ru.wikipedia.org/wiki/%D0%A1%D0%BA%D0%BE%D1%82%D1%82%D1%81%D0%B4%D0%B5%D0%B9%D0%BB
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ɺʳʙʦʨ ʤʝʩʪʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʫʟʝʷ ɻʫʛʛʝʥʭʘʡʤʘ ʧʨʠʰʸʣʩʷ ʥʘ ʫʯʘʩʪʦʢ, 

ʧʨʠʤʳʢʘʶʱʠʡ ʢ ʦʛʨʦʤʥʦʤʫ ʟʝʣʸʥʦʤʫ ʤʘʩʩʠʚʫ ʎʝʥʪʨʘʣʴʥʦʛʦ ʧʘʨʢʘ ʤʝʞʜʫ 

88-ʡ 89-ʡ ʫʣʠʮʘʤʠ ʥʘ ʇʷʪʦʡ ʘʚʝʥʶ. ʇʨʦʝʢʪʠʨʫʷ ʟʜʘʥʠʝ, ʘʨʭʠʪʝʢʪʦʨ ʫʰʝʣ 

ʦʪ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʦʜʝʣʝʡ ʠ ʧʨʝʜʣʦʞʠʣ ʟʨʠʪʝʣʷʤ ʧʦʜʥʷʪʴʩʷ ʥʘ ʣʠʬʪʝ ʥʘ 

ʚʝʨʭʥʠʡ ʵʪʘʞ ʠ ʧʦ ʚʥʫʪʨʝʥʥʝʡ ʥʝʧʨʝʨʳʚʥʦʡ ʩʧʠʨʘʣʠ ʩʧʫʩʢʘʪʴʩʷ ʚʥʠʟ, 

ʦʩʤʘʪʨʠʚʘʷ ʧʦ ʧʫʪʠ ʵʢʩʧʦʟʠʮʠʶ, ʢʘʢ ʥʘ ʩʘʤʦʤ ʧʘʥʜʫʩʝ, ʪʘʢ ʠ ʚ 

ʧʨʠʤʳʢʘʶʱʠʭ ʢ ʥʝʤʫ ʟʘʣʘʭ. 

 
ʈʠʩ.2. ɺʥʫʪʨʠ ʤʫʟʝʷ ʉ. ɻʫʛʛʝʥʭʘʡʤʘ. 

 

ɿʜʘʥʠʝ ʤʫʟʝʷ ʉʦʣʦʤʦʥʘ ɻʫʛʛʝʥʭʘʡʤʘ ʩʨʘʟʫ ʙʳʣʦ ʥʘʟʚʘʥʦ ʚʳʜʘʶʱʠʤʩʷ 

ʩʦʦʨʫʞʝʥʠʝʤ ʥʘ ʧʣʘʥʝʪʝ, ʬʘʥʪʘʩʪʠʯʝʩʢʠʤ ʜʦʤʦʤ ʤʠʨʘ.ʃʶʜʠ ʚʳʨʘʞʘʣʠ 

ʚʦʩʭʠʱʝʥʠʝ ʥʝʦʙʳʯʥʳʤʠ ʬʦʨʤʘʤʠ, ʧʦʪʨʷʩʘʶʱʠʤ ʩʦʯʝʪʘʥʠʝʤ ʤʘʪʝʨʠʘʣʦʚ 

ʪʠʪʘʥʘ, ʢʘʤʥʷ, ʩʪʘʣʠ ʠ ʩʪʝʢʣʘ. ʇʦʩʝʪʠʪʝʣʠ ʛʘʣʝʨʝʠ ʧʝʨʝʞʠʚʘʶʪ 

ʥʝʚʝʨʦʷʪʥʦʝ ʦʱʫʱʝʥʠʝ ʩʚʝʪʘ ʠ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɿʜʘʥʠʝ ʤʫʟʝʷ ʧʦ ʧʨʘʚʫ 

ʧʨʠʟʥʘʥʦ ʚʝʭʦʡ ʚ ʥʦʚʘʪʦʨʩʢʠʭ ʤʝʪʦʜʘʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʩʦʚʨʝʤʝʥʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. 

https://ru.wikipedia.org/wiki/%D0%A6%D0%B5%D0%BD%D1%82%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BF%D0%B0%D1%80%D0%BA_(%D0%9D%D1%8C%D1%8E-%D0%99%D0%BE%D1%80%D0%BA)
https://ru.wikipedia.org/wiki/%D0%9F%D1%8F%D1%82%D0%B0%D1%8F_%D0%B0%D0%B2%D0%B5%D0%BD%D1%8E
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ʈʠʩ. 3. ʇʦʩʝʪʠʪʝʣʠ ʚ ʤʫʟʝʝ ʉʦʣʦʤʦʥʘ ɻʫʛʛʝʥʭʘʡʤʘ ʚ ʅʴʶ-ʁʦʨʢʝ. 

 

ɺʥʝʰʥʝ ʤʫʟʝʡ ʚʳʛʣʷʜʠʪ ʢʘʢ ʧʝʨʝʚʸʨʥʫʪʘʷ ʧʠʨʘʤʠʜʘʣʴʥʘʷ ʙʘʰʥʷ. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʤʫʟʝʷ ʙʳʣʦ ʟʘʚʝʨʰʝʥʦ ʚ 1959 ʛʦʜʫ, ʢʦʛʜʘ ʉʦʣʦʤʦʥʘ 

ɻʫʛʛʝʥʭʘʡʤʘ ʠ ʌʨʵʥʢʘ ʈʘʡʪʘ ʫʞʝ ʥʝ ʙʳʣʦ ʚ ʞʠʚʳʭ. 

 

 
ʈʠʩ. 4. ʄʫʟʝʡ ʉʦʣʦʤʦʥʘ ɻʫʛʛʝʥʭʘʡʤʘ ʥʘ ʇʷʪʦʡ ɸʚʝʥʶ ʚ ʅʴʶ-ʁʦʨʢʝ. 

 

ʉʣʝʜʫʶʱʝʝ ʟʜʘʥʠʝ ï ʂʦʣʣʝʢʮʠʷ ʇʝʛʛʠ ɻʫʛʛʝʥʭʘʡʤ ð ʵʪʦ ʥʝʙʦʣʴʰʦʡ 

ʤʫʟʝʡ ʥʘ ɹʦʣʴʰʦʤ ʢʘʥʘʣʝ ʚ ɺʝʥʝʮʠʠ. ʆʥ ʦʩʥʦʚʘʥ ʚ 1951 ʛʦʜʫ, ʚʭʦʜʠʪ ʚ 

https://ru.wikipedia.org/wiki/1959_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%BD%D0%B4-%D0%BA%D0%B0%D0%BD%D0%B0%D0%BB
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%BD%D0%B5%D1%86%D0%B8%D1%8F
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ʩʦʩʪʘʚ ʬʦʥʜʘ ʉʦʣʦʤʦʥʘ ɻʫʛʛʝʥʭʘʡʤʘ ʩ 1976 ʛʦʜʘ. ʄʫʟʝʡ ʨʘʩʧʦʣʦʞʝʥ ʚ 

ʧʦʩʪʨʦʝʥʥʦʤ ʚ 1798 ʛʦʜʫ ʜʚʦʨʮʝ ɺʝʥʴʝʨʜʝʠʃʝʦʥʠ. ɸʨʭʠʪʝʢʪʦʨ ʟʜʘʥʠʷ - 

ʃʦʨʝʥʮʦ ɹʦʩʯʝʪʪʠ.  

 

 
ʈʠʩ. 5. ʄʫʟʝʡ ʇʝʛʛʠ ɻʫʛʛʝʥʭʘʡʤ ʚ ɺʝʥʝʮʠʠ. 

 

ɺʦ ʚʨʝʤʷ ɺʪʦʨʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ ʇʝʛʛʠ ʩʦʙʠʨʘʣʘ ʧʨʦʠʟʚʝʜʝʥʠʷ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʧʫʪʝʰʝʩʪʚʦʚʘʣʘ ʧʦ ɽʚʨʦʧʝ, ʧʦʧʦʣʥʷʣʘ 

ʢʦʣʣʝʢʮʠʶ. ɺʨʝʤʷ ʚʩʝ-ʪʘʢʠ ʙʳʣʦ ʦʧʘʩʥʦʝ, ʥʦ ʦʥʘ ʩʦʙʠʨʘʣʘ ʠ ʩʦʙʠʨʘʣʘ 

ʩʚʦʶ ʢʦʣʣʝʢʮʠʶ. ɺ 1948 ʛʦʜʫ ʦʥʘ ʦʨʛʘʥʠʟʦʚʘʣʘ ʚ ʩʘʤʦʡ ɺʝʥʝʮʠʠ ʚʳʩʪʘʚʢʫ 

ʩʚʦʠʭ "ʥʘʭʦʜʦʢ", ʘ ʛʦʜ ʩʧʫʩʪʷ ʧʨʠʦʙʨʝʣʘ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʠʤʝʥʥʦ ʵʪʦʪ ʜʦʤ 

- ʧʘʣʘʮʮʦ ɺʝʥʴʝʨʜʝʠʃʝʦʥʠ (PalazzoVenierdeiLeoni), - ʢʦʪʦʨʳʡ 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʩʪʘʣ ʄʫʟʝʝʤ-ʢʦʣʣʝʢʮʠʝʡ ʇʝʛʛʠ ɻʫʛʝʥʭʘʡʤ. ʆʥʘ ʩʘʤʘ 

ʧʨʦʞʠʚʘʣʘ ʟʜʝʩʴ, ʘ ʚ 1951 ʛʦʜʫ ʦʪʢʨʳʣʘ ʜʚʝʨʠ ʩʚʦʝʛʦ ʜʦʤʘ ʜʣʷ 

ʧʦʩʝʪʠʪʝʣʝʡ. 
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ʈʠʩ.6. ɺʭʦʜʥʘʷ ʜʚʝʨʴ ʚ ʤʫʟʝʡ. ɸʚʪʦʨ - ʂʣʝʨ ʌʘʣʴʢʝʥʰʪʝʡʥ (ClaireFalkenstein), 

1961.  

 

ʀʥʪʝʨʝʩʥʳʡ ʬʘʢʪ - ʜʚʝʨʴ ʪʦʞʝ ʷʚʣʷʝʪʩʷ ʤʫʟʝʡʥʳʤ ʵʢʩʧʦʥʘʪʦʤ. ʆʥʘ 

ʚʳʧʦʣʥʝʥʘ ʠʟ ʞʝʣʝʟʥʳʭ ʧʨʫʪʴʝʚ ʠ ʚʩʪʘʚʦʢ ʠʟ ʮʚʝʪʥʦʛʦ ʩʪʝʢʣʘ. 

 

 
ʈʠʩ.7. ʂʦʤʧʦʟʠʮʠʷ ʠʟ ʙʨʦʥʟʳ ʩ ʦʪʚʝʨʩʪʠʷʤʠ (1968 ʛʦʜ) 


