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  ʄʠʥʠʩʪʝʨʩʪʚʦ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʉʪʘʨʦʦʩʢʦʣʴʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤ.ɸ.ɸ. ʋʛʘʨʦʚʘ 

(ʬʠʣʠʘʣ) ʬʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 
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   ʋɼʂ 622: 669 

ɹɹʂ 33: 34.3 

ʉ 568 

 

ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ: 
 

ʄʘʢʘʨʦʚ ɸʣʝʢʩʝʡ ɺʣʘʜʠʤʠʨʦʚʠʯ ï ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʘ ʄʄʊ, ʟʘʚ. ʢʘʬʝʜʨʦʡ ʊʆʄʄ ʠʤ. ɺ.ɹ. ʂʨʘʭʪʘ ʉʊʀ 

ʅʀʊʋ çʄʀʉʠʉè, ʜʦʮ., ʢ.ʪ.ʥ. 

ɽʨʝʤʝʥʢʦ ʖʨʠʡ ʀʚʘʥʦʚʠʯ ï ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʟʘʚ. 

ʢʘʬʝʜʨʦʡ ɸʠʉʋ ʉʊʀ ʅʀʊʋ çʄʀʉʠʉè, ʧʨʦʬ., ʜ.ʪ.ʥ. 

ɺʦʩʪʦʢʦʚʘ ʉʚʝʪʣʘʥʘ ʅʠʢʦʣʘʝʚʥʘ ï ʜʝʢʘʥ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʉʊʀ ʅʀʊʋ çʄʀʉʠʉè, 

ʜʦʮ., ʢ.ʧ.ʥ. 

ʀʣʴʠʯʝʚʘ ɽʣʝʥʘ ɺʷʯʝʩʣʘʚʦʚʥʘ ï ʟʘʤ. ʜʠʨʝʢʪʦʨʘ ʧʦ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʨʘʙʦʪʝ ʉʊʀ ʅʀʊʋ çʄʀʉʠʉè, 

ʧʨʦʬ., ʜ.ʵ.ʥ. 

ʂʨʘʭʪ ʃʶʜʤʠʣʘ ʅʠʢʦʣʘʝʚʥʘ ï ʟʘʚ. ʢʘʬʝʜʨʦʡ ʭʠʤʠʠ ʠ ʬʠʟʠʢʠ ʉʊʀ ʅʀʊʋ çʄʀʉʠʉè, ʧʨʦʬ., ʢ.ʪ.ʥ. 

ʂʦʞʫʭʦʚ ɸʣʝʢʩʝʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ï ʟʘʚ. ʢʘʬʝʜʨʦʡ ʄʄ ʠʤ. ʉ.ʇ. ʋʛʘʨʦʚʦʡ ʉʊʀ ʅʀʊʋ çʄʀʉʠʉè, ʜʦʮ., 

ʜ.ʪ.ʥ. 

 

ʈʝʮʝʥʟʝʥʪʳ: 
 

ʄʘʢʘʨʦʚ ɸʣʝʢʩʝʡ ɺʣʘʜʠʤʠʨʦʚʠʯ ï ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʘ ʄʄʊ, ʟʘʚ. ʢʘʬʝʜʨʦʡ ʊʆʄʄ ʠʤ. ɺ.ɹ. ʂʨʘʭʪʘ ʉʊʀ 

ʅʀʊʋ çʄʀʉʠʉè, ʜʦʮ., ʢ.ʪ.ʥ. 

ɽʨʝʤʝʥʢʦ ʖʨʠʡ ʀʚʘʥʦʚʠʯ ï ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʟʘʚ. 

ʢʘʬʝʜʨʦʡ ɸʠʉʋ ʉʊʀ ʅʀʊʋ çʄʀʉʠʉè, ʧʨʦʬ., ʜ.ʪ.ʥ. 

ɺʦʩʪʦʢʦʚʘ ʉʚʝʪʣʘʥʘ ʅʠʢʦʣʘʝʚʥʘ ï ʜʝʢʘʥ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʉʊʀ ʅʀʊʋ çʄʀʉʠʉè, 

ʜʦʮ., ʢ.ʧ.ʥ. 

ʀʣʴʠʯʝʚʘ ɽʣʝʥʘ ɺʷʯʝʩʣʘʚʦʚʥʘ ï ʟʘʤ. ʜʠʨʝʢʪʦʨʘ ʧʦ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʨʘʙʦʪʝ ʉʊʀ ʅʀʊʋ çʄʀʉʠʉè, 

ʧʨʦʬ., ʜ.ʵ.ʥ. 

ʂʨʘʭʪ ʃʶʜʤʠʣʘ ʅʠʢʦʣʘʝʚʥʘ ï ʟʘʚ. ʢʘʬʝʜʨʦʡ ʭʠʤʠʠ ʠ ʬʠʟʠʢʠ ʉʊʀ ʅʀʊʋ çʄʀʉʠʉè, ʧʨʦʬ., ʢ.ʪ.ʥ. 

ʂʦʞʫʭʦʚ ɸʣʝʢʩʝʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ï ʟʘʚ. ʢʘʬʝʜʨʦʡ ʄʄ ʠʤ. ʉ.ʇ. ʋʛʘʨʦʚʦʡ ʉʊʀ ʅʀʊʋ çʄʀʉʠʉè, ʜʦʮ., 

ʜ.ʪ.ʥ. 

 

 

ʄʘʪʝʨʠʘʣʳ ʐʝʩʪʥʘʜʮʘʪʦʡ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩʪʫʜʝʥʪʦʚ ʠ ʘʩʧʠʨʘʥʪʦʚ, 24-25 

ʘʧʨʝʣʷ 2019 ʛ. / ʨʝʜʢʦʣʣʝʛʠʷ: ʖ.ʀ. ɽʨʝʤʝʥʢʦ, ɽ.ɺ. ʀʣʴʠʯʝʚʘ, ʃ.ʅ. ʂʨʘʭʪ, ɸ.ɸ. ʂʦʞʫʭʦʚ, ɸ.ɺ. ʄʘʢʘʨʦʚ, ʉ.ʅ. 

ɺʦʩʪʦʢʦʚʘ ï ʉʪʘʨʳʡ ʆʩʢʦʣ, 2019. ï 850 ʩ. 

 

 

ʉʙʦʨʥʠʢ ʤʘʪʝʨʠʘʣʦʚ ʐʝʩʪʥʘʜʮʘʪʦʡ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩʪʫʜʝʥʪʦʚ ʠ ʘʩʧʠʨʘʥʪʦʚ 
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ʉɽʂʎʀʗ: ʄɽʊɸʃʃʋʈɻʀʏɽʉʂʀɽ, ʈɽʉʋʈʉʆ- ʀ 

ʕʅɽʈɻʆʉɹɽʈɽɻɸʖʑʀɽ    ʊɽʍʅʆʃʆɻʀʀ 

 

 

ʅɽʂʆʊʆʈʓɽ ʆʉʆɹɽʅʅʆʉʊʀ ʇʆ ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀʖ ʕʂʉʇʃʋɸʊɸʎʀʀ 

ɺʈɸʑɸʖʑʀʍʉʗ ʇɽʏɽʁ 

ɸʣʠʝʚ ʈ.ʅ. ʩʪʫʜʝʥʪ 4 ʢʫʨʩʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜʦʮʝʥʪ, ʢ.ʪ.ʥ. ʉʘʟʦʥʦʚ ɸ.ɺ. 
ʉʪʘʨʦʦʩʢʦʣʴʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤ. ɸ.ɸ. ʋʛʘʨʦʚʘ (ʬʠʣʠʘʣ) ʅʀʊʋ çʄʀʉʠʉè 

 

ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʤʝʪʦʜʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʚʨʘʱʘʶʱʠʭʩʷ ʧʝʯʝʡ (ʩʥʠʞʝʥʠʝ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʥʘʩʪʳʣʝʡ, ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ). 

ʆʧʳʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʨʘʱʘʶʱʠʭʩʷ ʧʝʯʝʡ ʧʦʢʘʟʳʚʘʝʪ [1], ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ 

ʨʘʙʦʪʳ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʩʞʠʛʘʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʪʦʧʣʠʚʘ, ʢʦʪʦʨʦʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʟʘʚʠʩʠʪ ʦʪ ʩʦʚʝʨʰʝʥʩʪʚʘ ʝʛʦ ʩʤʝʰʝʥʠʷ ʩ ʦʢʠʩʣʠʪʝʣʝʤ ʠ ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʜʛʦʪʦʚʢʠ ʩʤʝʩʠ ʢ ʛʦʨʝʥʠʶ [2]. 

ɼʣʷ ʚʝʜʝʥʠʷ ʵʢʦʥʦʤʥʦʛʦ ʨʝʞʠʤʘ ʩʞʠʛʘʥʠʷ ʪʦʧʣʠʚʘ ʩʣʝʜʫʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʪʘʢʦʡ 

ʨʝʞʠʤ, ʢʦʪʦʨʳʡ ʙʳ ʦʙʝʩʧʝʯʠʚʘʣ ʥʝʦʙʭʦʜʠʤʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʦʙʞʠʛʘ ʙʝʟ ʭʠʤʠʯʝʩʢʦʛʦ ʠ 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʥʝʜʦʞʦʛʘ ʪʦʧʣʠʚʘ [3]. ʇʨʘʢʪʠʢʘ ʩʞʠʛʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʦʧʣʠʚʘ 

ʧʦʢʘʟʳʚʘʝʪ [1], ʯʪʦ ʦʙʝʩʧʝʯʠʪʴ ʛʦʨʝʥʠʝ ʪʦʧʣʠʚʘ ʙʝʟ ʭʠʤʠʯʝʩʢʦʛʦ ʥʝʜʦʞʦʛʘ ʧʨʠ 

ʢʦʵʬʬʠʮʠʝʥʪʝ ʠʟʙʳʪʢʘ ʚʦʟʜʫʭʘ Ŭ=1 ʥʝ ʫʜʘʝʪʩʷ ʜʘʞʝ ʧʨʠ ʝʛʦ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʤ ʩʤʝʰʝʥʠʠ 

ʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʛʦʨʝʥʠʷ (1600-1700 
0
ʉ) [4]. ʆʧʳʪʥʳʤ ʧʫʪʝʤ ʫʩʪʘʥʦʚʣʝʥʦ 

[5]ʦʧʪʠʤʘʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ ʟʥʘʯʝʥʠʷ Ŭ = 1,03 Ñ 0,02 ʜʣʷ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʚʨʘʱʘʶʱʠʭʩʷ 

ʦʙʞʠʛʦʚʳʭ ʧʝʯʝʡ [5]. 

ʊʝʧʣʦʚʘʷ ʨʘʙʦʪʘ ʚʨʘʱʘʶʱʝʡ ʧʝʯʠ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʙʦʣʴʰʦʡ 

ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʛʦʨʝʥʠʷ. ʉʦʟʜʘʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʢʘʟʳʚʘʝʪ ʧʨʷʤʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʪʘ, ʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʨʘʙʦʪʳ ʧʝʯʠ ʚ ʟʘʜʘʥʥʦʤ ʨʝʞʠʤʝ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʚʣʠʷʝʪ ʥʘ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʠ ʩʝʙʝʩʪʦʠʤʦʩʪʴ 

ʧʨʦʜʫʢʮʠʠ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʚʨʘʱʘʚʰʝʡʩʷ ʧʝʯʠ ʥʝʦʙʭʦʜʠʤʦ 

ʦʙʝʩʧʝʯʠʪʴ ʧʦʣʥʦʝ ʛʦʨʝʥʠʝ ʪʦʧʣʠʚʘ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʠʟʙʳʪʢʦʤ ʚʦʟʜʫʭʘ, ʥʘʨʷʜʫ ʩ ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʴʶ ʪʝʧʣʦʦʙʤʝʥʘ ʤʝʞʜʫ ʛʘʟʦʤ ʠ ʦʙʞʠʛʘʝʤʦʡ ʩʳʨʴʝʚʦʡ ʩʤʝʩʴʶ. ʇʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ 

ʛʦʨʝʣʦʯʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʷ ʧʦʟʚʦʣʷʶʪ ʦʙʝʩʧʝʯʠʪʴ ʩʦʚʝʨʰʝʥʥʦʝ ʩʤʝʰʝʥʠʝ 

ʪʦʧʣʠʚʘ ʩ ʚʦʟʜʫʭʦʤ ʠ ʧʦʣʫʯʠʪʴ ʬʘʢʝʣ ʥʝʦʙʭʦʜʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ ʠ ʫʩʣʦʚʠʷʤʠ ʨʘʙʦʪʳ ʧʝʯʠ [1]. 

ʉʣʝʜʫʶʱʠʡ ʤʝʪʦʜ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʩʪʨʘʥʝʥʠʠ ʥʘʤʘʟʢʠ, ʩʫʪʴ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʩʥʠʞʝʥʠʠ ʧʦʪʝʨʴ ʪʝʧʣʘ ʯʝʨʝʟ ʬʫʪʝʨʦʚʢʫ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʜʚʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʜʦʩʪʠʞʝʥʠʠ ʪʘʢʦʛʦ ʵʬʬʝʢʪʘ: ʫʚʝʣʠʯʝʥʠʝ ʪʦʣʱʠʥʳ ʬʫʪʝʨʦʚʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʠʨʧʠʯʘ 

ʥʝʦʙʳʯʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ [6]. ʇʦʩʢʦʣʴʢʫ ʫʪʦʣʱʝʥʠʝ ʬʫʪʝʨʦʚʢʠ ʧʨʠʚʦʜʠʪ ʢʦ ʤʥʦʛʠʤ 

ʥʝʞʝʣʘʪʝʣʴʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ: ʨʦʩʪ ʥʘʛʨʫʟʢʠ ʥʘ ʦʧʦʨʘʭ, ʧʦʚʳʰʝʥʠʝ ʠʥʝʨʮʠʦʥʥʦʩʪʠ ʧʝʯʠ, 

ʩʥʠʞʝʥʠʝ ʧʨʦʜʦʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʷ ʤʘʪʝʨʠʘʣʘ, ʪʦ ʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʤ ʧʨʠʭʦʜʠʪʩʷ 

ʧʨʠʟʥʘʪʴ ʚʪʦʨʦʡ ʩʧʦʩʦʙ [6]. 

ɼʣʷ ʢʣʘʜʢʠ ʬʫʪʝʨʦʚʢʠ ʚ ʦʙʞʠʛʦʚʦʡ ʟʦʥʝ ʮʝʤʝʥʪʥʳʭ ʧʝʯʝʡ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ [6] 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʛʥʝʫʧʦʨ ʩ ʚʳʝʤʢʦʡ ʥʘ ʧʦʜʦʰʚʝ. Hʘʣʠʯʠʝ ʚʦʟʜʫʰʥʦʛʦ ʢʘʨʤʘʥʘ ʥʘ ʧʷʪʝ 

ʧʦʟʚʦʣʠʣʦ ʩʥʠʟʠʪʴ ʪʝʧʣʦʚʳʝ ʧʦʪʝʨʠ ʯʝʨʝʟ ʬʫʪʝʨʦʚʢʫ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ [6]. ʇʦʧʳʪʢʘ 

ʧʨʠʤʝʥʠʪʴ ʢʠʨʧʠʯ ʩ ʚʳʝʤʢʦʡ ʥʘ ʧʦʜʦʰʚʝ ʚ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʝʯʘʭ ʦʛʥʝʫʧʦʨʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʫʩʧʝʭʦʤ ʥʝ ʫʚʝʥʯʘʣʘʩʴ [6]. ʇʦʩʣʝ ʦʩʪʘʥʦʚʘ ʧʝʯʠ ʠ ʯʘʩʪʠʯʥʦʛʦ ʜʝʤʦʥʪʘʞʘ 

ʢʣʘʜʢʠ ʚʳʷʩʥʠʣʦʩʴ [6], ʯʪʦ ʚʦʟʜʫʰʥʳʝ ʢʘʨʤʘʥʳ ʦʢʘʟʘʣʠʩʴ ʟʘʧʦʣʥʝʥʥʳʤʠ ʟʘʩʪʳʚʰʠʤ 

ʨʘʩʧʣʘʚʦʤ. ʊʘʢ, ʥʘ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʝ ʢʘʨʤʘʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʜʦʩʪʠʛʘʝʪ 1300-1400 Áʉ. ʕʪʦ ʠ 
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ʦʙʲʷʩʥʷʝʪ ʧʨʠʯʠʥʫ ʟʘʧʦʣʥʝʥʠʷ ʧʦʣʦʩʪʠ ʞʝʣʝʟʠʩʪʳʤ ʨʘʩʧʣʘʚʦʤ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʧʣʘʚʣʝʥʠʷ 

ʥʠʞʝ 1300 Áʉ [6]. 

ɼʘʣʴʥʝʡʰʘʷ ʨʘʙʦʪʘ ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʦʠʩʢ ʨʘʚʥʦʚʝʩʠʷ ʤʝʞʜʫ ʧʦʪʝʨʷʤʠ ʪʝʧʣʘ ʯʝ-

ʨʝʟ ʬʫʪʝʨʦʚʢʫ ʠ ʨʘʚʥʦʤʝʨʥʦʩʪʴʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ ʧʦ ʩʝʯʝʥʠʶ ʠʟʜʝʣʠʷ [6]. B 

paʙoʪe [6] ʠʩʩʣʝʜʦʚʘʥʳ ʢʠʨʧʠʯʠ ʩ ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʦʡ, ʨʘʟʤʝʨʦʤ, ʯʠʩʣʦʤ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝʤ 

ʧʫʩʪʦʪ. ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʦʩʪʘʥʦʚʠʣʠʩʴ ʥʘ ʚʘʨʠʘʥʪʝ ʢʠʨʧʠʯʘ ʩ ʜʚʫʤʷ ʫʢʦʨʦʯʝʥʥʳʤʠ 

ʧʦʣʦʩʪʷʤʠ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʚʙʣʠʟʠ ʭʦʣʦʜʥʦʛʦ ʢʦʥʮʘ ʦʛʥʝʫʧʦʨʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʪʝʤʧʝʨʘʪʫʨʘ 

ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʬʫʪʝʨʦʚʢʠ ʩʦʩʪʘʚʣʷʝʪ 243 Áʉ, ʘ ʧʫʩʪʦʪʳ ʦʢʘʟʳʚʘʶʪʩʷ ʚ ʟʦʥʝ 

ʪʝʤʧʝʨʘʪʫʨ ʥʠʞʝ 1100 Áʉ, ʠ ʨʘʩʧʣʘʚ ʙʫʜʝʪ ʟʘʩʪʳʚʘʪʴ ʨʘʥʝʝ, ʪʘʢ ʠ ʥʝ ʜʦʩʪʠʛʥʫʚ ʠʭ [6]. 

ʉʥʠʞʝʥʠʝ ʪʝʧʣʦʚʳʭ ʧʦʪʝʨʴ ʯʝʨʝʟ ʬʫʪʝʨʦʚʢʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʠʨʧʠʯʦʤ ʙʝʟ ʚʥʫʪ-

ʨʝʥʥʠʭ ʧʫʩʪʦʪ ʣʝʛʢʦ ʦʮʝʥʠʪʴ, ʩʦʧʦʩʪʘʚʠʚ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʨʫʞʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ: 327 ʠ 243 Áʉ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʢʘʟʳʚʘʝʪʩʷ, ʧʨʠʤʝʥʝʥʠʝ ʢʠʨʧʠʯʘ ʩ ʜʚʫʤʷ ʦʚʘʣʴʥʳʤʠ ʚʳʝʤʢʘʤʠ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʢʠʨʧʠʯʦʤ, ʥʝ ʠʤʝʶʱʠʤ ʚʥʫʪʨʝʥʥʠʭ ʧʦʣʦʩʪʝʡ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʪʝʧʣʦʚʳʝ 

ʧʦʪʝʨʠ ʥʘ 25-30 % [6]. 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ, ʚʣʠʷʶʱʠʭ ʥʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʝʯʝʡ, ʷʚʣʷʝʪʩʷ 

ʦʙʨʘʟʦʚʘʥʠʝ ʥʘʩʪʳʣʝʡ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʨʘʟʨʫʰʝʥʠʝ ʬʫʪʝʨʦʚʢʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ ʨʘʮʠʦʥʘʣʴʥʳʭ ʩʧʦʩʦʙʦʚ ʣʠʢʚʠʜʘʮʠʠ ʦʪʣʦʞʝʥʠʡ ʠ ʯʠʩʪʢʠ ʧʝʯʠ, ʠ ʧʨʠ ʵʪʦʤ ʚ 

ʦʩʥʦʚʥʦʤ ʧʨʠʤʝʥʷʝʪʩʷ ʨʫʯʥʦʡ ʪʨʫʜ. ʉʧʦʩʦʙ ʠ ʨʝʘʣʠʟʫʶʱʝʝ ʝʛʦ ʫʩʪʨʦʡʩʪʚʦ ʧʦʟʚʦʣʷʶʪ 

ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʦʯʠʩʪʢʠ, ʫʤʝʥʴʰʠʪʴ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʧʨʦʮʝʩʩʘ, ʜʣʷ ʯʝʛʦ ʧʨʝʜʣʦʞʝʥ 

ʠʥʪʝʨʚʘʣ ʠʟʤʝʥʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʵʥʝʨʛʠʠ ʫʜʝʣʴʥʦʛʦ ʠʤʧʫʣʴʩʘ ʚ ʨʘʙʦʯʝʝ ʚʨʝʤʷ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʧʨʦʮʝʩʩʘ ʠʤʝʝʪ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ [7]. 

ɺ ʧʝʨʠʦʜ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʚ ʤʦʤʝʥʪ ʨʘʙʦʪʳ ʚ ʨʘʟʨʷʜʥʦʤ 

ʠʥʪʝʨʚʘʣʝ, ʧʨʠ ʧʦʜʘʯʝ ʚ ʥʝʛʦ ʠʤʧʫʣʴʩʘ ʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʦʟʜʘʝʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʠʩʢʨʘ, 

ʧʨʦʩʢʘʢʠʚʘʶʱʘʷ ʚ ʤʘʩʩʝ ʥʘʩʪʳʣʠ, ʠ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʫʜʘʨʥʳʝ ʚʦʣʥʳ, ʨʘʟʨʫʰʘʶʱʠʝ ʝʝ, 

ʦʪʜʝʣʷʷ ʝʝ ʦʪ ʩʪʝʥʦʢ. ɺʝʣʠʯʠʥʘ ʵʥʝʨʛʠʠ ʠʤʧʫʣʴʩʘ ʦʧʨʝʜʝʣʷʝʪ ʚʝʣʠʯʠʥʫ ʦʪʢʦʣʘ, ʨʘʟʤʝʨ 

ʢʦʪʦʨʦʛʦ ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʝʛʦ ʚʳʥʦʩʘ ʠʟ ʨʘʙʦʯʝʡ ʟʦʥʳ. 

ʆʧʳʪʳ ʧʦʢʘʟʘʣʠ [7], ʯʪʦ ʚʳʩʦʢʠʡ ʵʬʬʝʢʪ ʦʯʠʩʪʢʠ ʪʨʫʙʯʘʪʳʭ ʚʨʘʱʘʶʱʠʭʩʷ ʧʝʯʝʡ ʦʪ 

ʥʘʩʪʳʣʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚʳʩʦʢʦʚʦʣʴʪʥʳʭ ʠʤʧʫʣʴʩʥʳʭ ʨʘʟʨʷʜʦʚ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʫʜʝʣʴʥʦʡ 

ʵʥʝʨʛʠʠ ʚ ʨʘʙʦʯʝʤ ʧʨʦʤʝʞʫʪʢʝ ʦʪ 6 ʜʦ 4 ɼʞ/ʤʤ. ʇʨʠʤʝʥʝʥʠʝ ʦʪʚʝʨʩʪʠʡ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʤʳʚʘʥʠʝ ʜʝʩʪʨʫʢʮʠʠ ʥʘʩʪʳʣʠ ʧʨʦʤʳʚʦʯʥʦʡ ʞʠʜʢʦʩʪʴʶ, ʯʪʦ 

ʤʠʥʠʤʠʟʠʨʫʝʪ ʧʘʜʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʧʨʝʜʧʨʦʙʠʚʥʦʡ ʤʦʤʝʥʪ ʨʘʟʨʷʜʘ, ʠ ʜʦʧʫʩʢʘʝʪʩʷ ʧʘʜʝʥʠʝ 

ʥʘʧʨʷʞʝʥʠʷ ʫʜʝʣʴʥʦʛʦ ʠʤʧʫʣʴʩʘ ʩ 60 ɼʞ ʜʦ 40 ɼʞ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʧʨʦʮʝʩʩʘ. ʉʥʠʞʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʫʜʝʣʴʥʦʛʦ ʠʤʧʫʣʴʩʘ ʜʦʧʫʩʢʘʝʪ ʪʘʢʞʝ ʚʳʩʦʢʫʶ ʥʘʜʝʞʥʦʩʪʴ 

ʧʝʯʥʦʛʦ ʘʧʧʘʨʘʪʘ ʚ ʩʚʷʟʠ ʩ ʩʥʠʞʝʥʠʝʤ ʧʦʨʦʛʘ ʧʨʦʙʦʷ ʠ ʫʜʘʨʥʳʭ ʥʘʛʨʫʟʦʢ ʥʘ 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ [7]. 
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ʆʎɽʅʂɸ ʕʅɽʈɻʆʕʌʌɽʂʊʀɺʅʆʉʊʀ, ɹɽɿʆʇɸʉʅʆʉʊʀ ʀ ɺʃʀʗʅʀɽ 

ʀʉʊʆʏʅʀʂʆɺ ʉɺɽʊɸ ɹʓʊʆɺʆɻʆ ʅɸɿʅɸʏɽʅʀʗ ʅɸ ɿɼʆʈʆɺʔɽ ʏɽʃʆɺɽʂɸ 

ɸʤʝʣʠʥ ɺ. ʉ., ʩʪʫʜʝʥʪ 4-ʛʦ ʢʫʨʩʘ, ɻʦʨʶʥʦʚʘ ʄ. ɺ., ʧʨʝʧʦʜʘʚʘʪʝʣʴ 
ʉʪʘʨʦʦʩʢʦʣʴʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤ. ɸ.ɸ. ʋʛʘʨʦʚʘ (ʬʠʣʠʘʣ) ʅʀʊʋ çʄʀʉʠʉè 

ʆʩʢʦʣʴʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʢʦʣʣʝʜʞ 

 

ʆʩʚʝʱʝʥʠʝ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʘʞʥʦ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ. ʉ ʧʦʤʦʱʴʶ ʟʨʝʥʠʷ ʯʝʣʦʚʝʢ 

ʧʦʣʫʯʘʝʪ ʧʦʜʘʚʣʷʶʱʫʶ ʯʘʩʪʴ ʠʥʬʦʨʤʘʮʠʠ (ʦʢʦʣʦ 90 %), ʧʦʩʪʫʧʘʶʱʝʡ ʠʟ ʦʢʨʫʞʘʶʱʝʛʦ 

ʤʠʨʘ. ʉʚʝʪ ï ʵʪʦ ʢʣʶʯʝʚʦʡ ʵʣʝʤʝʥʪ ʥʘʰʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚʠʜʝʪʴ, ʦʮʝʥʠʚʘʪʴ ʬʦʨʤʫ, ʮʚʝʪ ʠ 

ʧʝʨʩʧʝʢʪʠʚʫ ʦʢʨʫʞʘʶʱʠʭ ʥʘʩ ʧʨʝʜʤʝʪʦʚ. ʆʜʥʘʢʦ ʥʝ ʜʦʣʞʥʳ ʟʘʙʳʚʘʪʴ, ʯʪʦ ʪʘʢʠʝ ʵʣʝʤʝʥʪʳ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʩʘʤʦʯʫʚʩʪʚʠʷ, ʢʘʢ ʜʫʰʝʚʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠʣʠ ʩʪʝʧʝʥʴ ʫʩʪʘʣʦʩʪʠ, ʟʘʚʠʩʷʪ ʦʪ 

ʦʩʚʝʱʝʥʠʷ ʠ ʮʚʝʪʘ ʦʢʨʫʞʘʶʱʠʭ ʥʘʩ ʧʨʝʜʤʝʪʦʚ. ʅʝʜʦʩʪʘʪʦʯʥʦʝ ʦʩʚʝʱʝʥʠʝ ʚʳʟʳʚʘʝʪ 

ʟʨʠʪʝʣʴʥʳʡ ʜʠʩʢʦʤʬʦʨʪ ʠ ʧʨʠʚʦʜʠʪ ʢ ʦʪʚʣʝʯʝʥʠʶ ʚʥʠʤʘʥʠʷ, ʫʤʝʥʴʰʝʥʠʶ 

ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʩʪʠ ʠ ʦʙʱʝʤʫ ʫʪʦʤʣʝʥʠʶ [2]. 

ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ çʆʙ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʠ ʠ ʧʦʚʳʰʝʥʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠè ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʤʘʩʰʪʘʙʥʦʤ ʚʥʝʜʨʝʥʠʠ ʥʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ, ʢʦʪʦʨʳʝ 

ʧʦʪʨʝʙʣʷʶʪ ʤʝʥʴʰʫʶ ʵʥʝʨʛʠʶ. ɸ ʪʘʢ ʣʠ ʦʥʠ ʙʝʟʦʧʘʩʥʳ? ʂʘʢʦʚʳ ʦʩʥʦʚʥʳʝ ʜʦʩʪʦʠʥʩʪʚʘ 

ʰʠʨʦʢʦ ʨʝʢʣʘʤʠʨʫʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ? ʀ ʢʘʢ ʧʦʜʦʙʨʘʪʴ ʩʘʤʳʝ ʙʝʟʚʨʝʜʥʳʝ ʠ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʝ? ɺʦʪ ʵʪʠ ʚʦʧʨʦʩʳ ʩʪʘʣʠ ʘʢʪʫʘʣʴʥʳ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʯʥʳʭ ʜʣʠʥ ʚʦʣʥ, ʠʟʣʫʯʘʝʤʳʭ ʨʘʟʣʠʯʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ 

ʩʚʝʪʘ, ʧʨʦʚʝʜʝʥʦ ʠʭ ʩʨʘʚʥʝʥʠʝ ʧʦ ʜʠʘʧʘʟʦʥʫ ʠ ʩʪʨʫʢʪʫʨʝ ʠ ʧʦʣʫʯʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠʤ ʢ 

ʩʦʣʥʝʯʥʦʤʫ ʷʚʣʷʝʪʩʷ ʩʧʝʢʪʨ ʣʘʤʧ ʥʘʢʘʣʠʚʘʥʠʷ ʠ ʩʚʝʪʦʜʠʦʜʥʦʡ. 

ʅʘʯʥʝʤ ʩ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʘʩʧʝʢʪʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝʤ ʚ 

ʩʚʝʪʦʜʠʦʜʥʳʭ ʣʘʤʧʘʭ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ. ʉʦʚʩʝʤ ʥʝʜʘʚʥʦ ʙʳʣʠ ʦʯʝʥʴ ʧʦʧʫʣʷʨʥʳ 

ʣʶʤʠʥʝʩʮʝʥʪʥʳʝ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʣʘʤʧʳ, ʩʦʜʝʨʞʘʱʠʝ ʚ ʢʦʣʙʝ ʧʘʨʳ ʨʪʫʪʠ, ʘ ʵʪʦ ʬʘʢʪ, 

ʚʳʟʳʚʘʶʱʠʡ ʥʝʙʝʟʦʩʥʦʚʘʪʝʣʴʥʳʝ ʦʧʘʩʝʥʠʷ. ʋʪʠʣʠʟʘʮʠʷ ʪʘʢʠʭ ʣʘʤʧ, ʚ ʩʣʫʯʘʝ ʥʘʩʪʫʧʣʝʥʠʷ 

ʥʝʠʩʧʨʘʚʥʦʩʪʠ, ʜʦʣʞʥʘ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʦʩʦʙʳʤ ʦʙʨʘʟʦʤ, ʠʭ ʥʝʣʴʟʷ ʧʨʦʩʪʦ ʚʟʷʪʴ ʠ ʚʳʙʨʦʩʠʪʴ 

ʚ ʤʫʩʦʨʥʦʝ ʚʝʜʨʦ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʵʪʠʭ ʣʘʤʧ ʥʘʭʦʜʠʪʩʷ 

ʥʘ ʛʨʘʥʠ ʟʘʧʨʝʪʘ. 

ʉʚʝʪʦʜʠʦʜʥʳʝ ʞʝ ʣʘʤʧʳ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʣʠʰʝʥʳ ʵʪʦʛʦ ʥʝʜʦʩʪʘʪʢʘ. ʄʘʣʦ ʪʦʛʦ, ʚ ʠʭ 

ʢʦʥʩʪʨʫʢʮʠʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʥʝ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʵʣʝʢʪʨʦʥʥʳʭ ʥʘʨʫʯʥʳʭ ʯʘʩʘʭ ʠʣʠ ʩʦʪʦʚʦʤ 

ʪʝʣʝʬʦʥʝ. ʇʦʵʪʦʤʫ ʩʚʝʪʦʜʠʦʜʥʳʝ ʣʘʤʧʳ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʣʶʤʠʥʝʩʮʝʥʪʥʳʭ ʣʘʤʧ, ʙʝʟʦʧʘʩʥʳ ʢʘʢ 

ʜʣʷ ʯʝʣʦʚʝʢʘ, ʪʘʢ ʠ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʦʥʠ ʥʝ ʩʦʜʝʨʞʘʪ ʚ ʩʝʙʝ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ 

ʚʝʱʝʩʪʚ. 

ʅʝ ʣʠʰʥʠʤ ʙʫʜʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʥʦʚʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʩʚʝʪʦʜʠʦʜʥʦʛʦ 

ʩʚʝʪʘ ʥʘ ʯʝʣʦʚʝʢʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʷʛʢʠʡ ʩʚʝʪ ʩʚʝʪʦʜʠʦʜʥʳʭ ʣʘʤʧ ʥʝ ʪʦʣʴʢʦ ʩʣʫʞʠʪ 

ʥʦʨʤʘʣʠʟʘʮʠʠ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʣʶʜʝʡ, ʥʦ ʠ ʧʦʤʦʛʘʝʪ ʧʦʜʜʝʨʞʘʥʠʶ ʧʩʠʭʠʯʝʩʢʦʛʦ 

ʟʜʦʨʦʚʴʷ, ʩʥʠʞʘʷ ʥʘʧʨʷʞʝʥʠʝ ʚ ʨʘʙʦʯʠʭ ʢʦʣʣʝʢʪʠʚʘʭ ʦʬʠʩʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ. 

ʅʝʤʝʮʢʠʝ ʫʯʝʥʳʝ ʥʝʜʘʚʥʦ ʦʪʢʨʳʣʠ ʦʤʦʣʘʞʠʚʘʶʱʝʝ ʜʝʡʩʪʚʠʝ ʩʚʝʪʦʜʠʦʜʥʦʛʦ ʩʚʝʪʘ ʥʘ 

ʢʣʝʪʢʠ ʢʦʞʠ, ʘ ʤʝʜʠʮʠʥʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʚʦʦʙʱʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʩʚʝʪʦʜʠʦʜʥʳʡ ʩʚʝʪ ʫʩʢʦʨʷʝʪ ʨʝʛʝʥʝʨʘʮʠʶ ʧʦʚʨʝʞʜʝʥʥʳʭ ʪʢʘʥʝʡ ʠ ʜʘʞʝ ʥʝʡʨʦʥʦʚ, ʵʪʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʝʜʫʪʩʷ ʥʝʧʨʝʨʳʚʥʦ, ʠ ʚʝʨʦʷʪʥʦ ʤʝʜʠʮʠʥʘ ʚʩʢʦʨʝ ʧʦʣʫʯʠʪ ʚ ʩʚʦʡ ʘʨʩʝʥʘʣ ʝʱʝ 

ʦʜʠʥ ʵʬʬʝʢʪʠʚʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʠʩʮʝʣʝʥʠʷ. 

ʂʘʢ ʚʠʜʠʤ, ʩʚʝʪʦʜʠʦʜʥʳʝ ʣʘʤʧʳ ʥʝ ʧʨʦʩʪʦ ʙʝʟʦʧʘʩʥʳ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ, ʥʦ ʜʘʞʝ 

ʧʦʣʝʟʥʳ! 

2. ʇʨʠ ʠʟʤʝʨʝʥʠʠ ʦʩʚʝʱʝʥʥʦʩʪʠ, ʩʦʟʜʘʚʘʝʤʦʡ ʨʘʟʣʠʯʥʳʤʠ ʣʘʤʧʘʤʠ, ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʤʠʥʠʤʘʣʴʥʫʶ ʦʩʚʝʱʝʥʥʦʩʪʴ ʚ ʜʘʥʥʦʡ ʪʦʯʢʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʫʛʦʣ ʨʘʩʩʝʷʥʠʷ ʩʚʝʪʘ ʠʤʝʝʪ 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʘʷ ʣʘʤʧʘ. 

ʅʝʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʦʩʚʝʱʝʥʥʦʩʪʠ ʨʘʙʦʯʠʭ ʤʝʩʪ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ 

ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʥʠʞʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʠ 

ʢʘʯʝʩʪʚʦ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. 
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ʊʝʧʝʨʴ ʧʨʦ ʩʘʤ ʩʚʝʪ. ɼʣʷ ʩʚʝʪʦʜʠʦʜʥʳʭ ʣʘʤʧ ʭʘʨʘʢʪʝʨʥʦ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʠʭ ʩʧʝʢʪʨʝ ʚʦ ʚʩʝʤ ʜʠʘʧʘʟʦʥʝ ʮʚʝʪʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨ, 

ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʦʩʚʝʱʝʥʠʷ - ʦʪ 3000 ʂ ʜʦ 6500 ʂ. 

ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʜʘʞʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʦʱʥʳʭ ʩʚʝʪʦʜʠʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ, 

ʤʦʞʥʦ ʥʝ ʦʧʘʩʘʪʴʩʷ ʚʨʝʜʥʦʛʦ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʛʣʘʟʘ ʠʣʠ ʥʘ ʢʦʞʫ. ɿʜʝʩʴ 

ʩʪʦʠʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʥʝ ʪʦʣʴʢʦ ʩʦʣʥʮʝ ʠʟʣʫʯʘʝʪ ʚ ʩʚʦʝʤ ʩʧʝʢʪʨʝ ʫʣʴʪʨʘʬʠʦʣʝʪ, ʥʦ ʠ ʣʘʤʧʳ 

ʥʘʢʘʣʠʚʘʥʠʷ ʝʛʦ ʠʤʝʶʪ. 

ʂʨʦʤʝ ʪʦʛʦ, ʦʙʳʯʥʳʝ ʣʘʤʧʳ ʥʘʢʘʣʠʚʘʥʠʷ ʠ ʣʶʤʠʥʝʩʮʝʥʪʥʳʝ ʣʘʤʧʳ ʤʝʨʮʘʶʪ ʩ 

ʯʘʩʪʦʪʦʡ 100 ɻʮ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʫʪʦʤʣʷʝʤʦʩʪʴ, ʚʨʝʜʠʪ ʟʨʝʥʠʶ, ʘ ʪʘʢʞʝ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʝ 

ʯʝʣʦʚʝʢʘ ʚ ʮʝʣʦʤ. 

ʂʘʯʝʩʪʚʝʥʥʳʝ ʩʚʝʪʦʜʠʦʜʥʳʝ ʣʘʤʧʳ ʤʝʨʮʘʥʠʷ ʪʘʢʦʛʦ ʥʝ ʠʤʝʶʪ, ʚ ʥʠʭ ʚʩʪʨʦʝʥ 

ʩʧʝʮʠʘʣʴʥʳʡ ʵʣʝʢʪʨʦʥʥʳʡ ʜʨʘʡʚʝʨ, ʜʝʣʘʶʱʠʡ ʩʚʝʪ ʩʚʝʪʦʜʠʦʜʥʦʡ ʣʘʤʧʳ ʨʦʚʥʳʤ ʠ 

ʢʦʤʬʦʨʪʥʳʤ ʢʘʢ ʜʣʷ ʥʘʰʠʭ ʛʣʘʟ, ʪʘʢ ʠ ʜʣʷ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. ʆʜʥʘʢʦ ʩʤʦʪʨʝʪʴ ʧʨʷʤʦ ʥʘ 

ʨʘʙʦʪʘʶʱʠʡ ʤʦʱʥʳʡ ʩʚʝʪʦʜʠʦʜ ʥʝʣʴʟʷ, ʤʦʞʥʦ ʧʦʚʨʝʜʠʪʴ ʩʝʪʯʘʪʢʫ ʛʣʘʟʘ. 

3. ʋʯʠʪʳʚʘʷ ʩʪʦʠʤʦʩʪʴ ʣʘʤʧ ʠ ʠʭ ʧʦʪʨʝʙʣʷʝʤʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʟʘ ʛʦʜ ʠ ʩʨʘʚʥʠʚ 

ʩʪʦʠʤʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ ʚ ʪʝʯʝʥʠʝ 1, 2, 5, 10 ʠ 15 ʣʝʪ ʙʳʣʦ 

ʧʦʣʫʯʝʥʦ, ʯʪʦ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʘʤʳʝ ʟʥʘʯʠʪʝʣʴʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʟʘʪʨʘʪʳ ʙʫʜʫʪ 

ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʣʘʤʧ ʥʘʢʘʣʠʚʘʥʠʷ. 

ʉʚʝʪʦʚʘʷ ʦʪʜʘʯʘ ʣʶʤʠʥʝʩʮʝʥʪʥʦʡ ʣʘʤʧʳ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʣʘʤʧ 

ʥʘʢʘʣʠʚʘʥʠʷ ʘʥʘʣʦʛʠʯʥʦʡ ʤʦʱʥʦʩʪʠ. ʉʨʦʢ ʩʣʫʞʙʳ ʣʶʤʠʥʝʩʮʝʥʪʥʳʭ ʣʘʤʧ ʦʢʦʣʦ 5 ʣʝʪ ʧʨʠ 

ʫʩʣʦʚʠʠ ʦʛʨʘʥʠʯʝʥʠʷ ʯʠʩʣʘ ʚʢʣʶʯʝʥʠʡ ʜʦ 2000, ʪʦ ʝʩʪʴ ʥʝ ʙʦʣʴʰʝ 5 ʚʢʣʶʯʝʥʠʡ ʚ ʜʝʥʴ ʚ 

ʪʝʯʝʥʠʝ ʛʘʨʘʥʪʠʡʥʦʛʦ ʩʨʦʢʘ 2 ʛʦʜʘ [3]. 

ʇʨʠ ʨʘʙʦʪʝ ʩʚʝʪʦʜʠʦʜʥʳʭ ʣʘʤʧ ʧʨʠʤʝʯʘʪʝʣʴʥʘ ʚʘʞʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ, ʩʚʷʟʘʥʥʘʷ ʩ 

ʚʳʜʝʣʝʥʠʝʤ ʪʝʧʣʘ, ʢʦʪʦʨʫʶ ʚʩʝʛʜʘ ʫʯʠʪʳʚʘʶʪ ʧʨʦʠʟʚʦʜʠʪʝʣʠ. ʇʦʩʢʦʣʴʢʫ ʚ ʢʦʨʧʫʩʝ ʣʘʤʧʳ 

ʥʘ ʥʝʙʦʣʴʰʦʡ ʧʣʦʱʘʜʠ ʨʘʟʤʝʱʝʥʳ ʥʝʩʢʦʣʴʢʦ ʤʝʣʢʠʭ ʩʚʝʪʦʜʠʦʜʦʚ, ʪʦ ʦʪ ʠʭ ʧʦʜʣʦʞʝʢ 

ʪʨʝʙʫʝʪʩʷ ʦʪʚʦʜʠʪʴ ʪʝʧʣʦ ʩ ʧʦʤʦʱʴʶ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʨʘʜʠʘʪʦʨʘ, ʨʦʣʴ ʢʦʪʦʨʦʛʦ ʠʥʦʛʜʘ 

ʚʳʧʦʣʥʷʝʪ ʩʘʤ ʢʦʨʧʫʩ ʣʘʤʧʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ ʥʘʛʨʝʚ ʠʟʜʝʣʠʷ ʚʳʰʝ, ʚ ʭʫʜʰʝʤ ʩʣʫʯʘʝ, ʧʨʠʤʝʨʥʦ 90 

ʛʨʘʜʫʩʦʚ ʎʝʣʴʩʠʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ, ʢʦʥʝʯʥʦ, ʦʪ ʤʦʱʥʦʩʪʠ ʩʘʤʦʡ ʩʚʝʪʦʜʠʦʜʥʦʡ ʣʘʤʧʳ, - ʫ 

ʤʘʣʦʤʦʱʥʳʭ ʣʘʤʧ ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʨʧʫʩʘ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ. ʕʪʦ ʨʷʜʦʤ ʥʝ 

ʩʪʦʠʪ ʩ ʣʘʤʧʘʤʠ ʥʘʢʘʣʠʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʧʨʠʯʠʥʷʪʴ ʩʠʣʴʥʳʝ ʦʞʦʛʠ ʢʦʞʠ ʧʨʠ 

ʩʣʫʯʘʡʥʦʤ ʢ ʥʠʤ ʧʨʠʢʦʩʥʦʚʝʥʠʠ, ʜʘʞʝ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʤʠʥʫʪ ʧʦʩʣʝ ʚʳʢʣʶʯʝʥʠʷ. 

ʂʘʯʝʩʪʚʝʥʥʦ ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʩʚʝʪʦʜʠʦʜʥʳʝ ʣʘʤʧʳ ʦʞʦʛʦʚ ʥʝ ʧʨʠʯʠʥʷʪ. 

ʅʘʢʦʥʝʮ, ʢʦʣʙʳ ʩʚʝʪʦʜʠʦʜʥʳʭ ʣʘʤʧ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʠʟ ʧʨʦʯʥʳʭ, ʥʝʙʴʶʱʠʭʩʷ ʥʘ 

ʦʩʢʦʣʢʠ, ʤʘʪʝʨʠʘʣʦʚ, ʪʘʢʠʭ ʢʘʢ ʧʣʘʩʪʠʢ ʠʣʠ ʧʦʣʠʢʘʨʙʦʥʘʪ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʥʝʪ ʦʧʘʩʥʦʩʪʠ 

ʧʦʣʫʯʝʥʠʷ ʧʦʨʝʟʘ (ʜʘʞʝ ʝʩʣʠ ʫʤʫʜʨʠʪʴʩʷ ʩʣʦʤʘʪʴ ʨʘʩʩʝʠʚʘʪʝʣʴ), ʯʝʛʦ ʥʝʣʴʟʷ ʩʢʘʟʘʪʴ ʥʠ ʦ 

ʣʘʤʧʘʭ ʥʘʢʘʣʠʚʘʥʠʷ, ʥʠ ʦ ʣʶʤʠʥʝʩʮʝʥʪʥʳʭ ʣʘʤʧʘʭ, ʧʨʠ ʨʘʟʙʠʪʠʠ ʢʦʪʦʨʳʭ ʧʦʣʫʯʘʶʪʩʷ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʩʪʨʳʝ ʦʩʢʦʣʢʠ, ʦʧʘʩʥʳʝ ʧʨʠʯʠʥʝʥʠʝʤ ʧʦʨʝʟʦʚ. 

4. ɿʥʘʷ ʩʨʝʜʥʶʶ ʦʩʚʝʱʝʥʥʦʩʪʴ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʧʦʤʝʱʝʥʠʡ ʠ 

ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦʙ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʘʥʪʨʦʧʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʣʘʤʧ, 

ʨʘʟʨʘʙʦʪʘʥʘ ʩʭʝʤʘ ʦʩʚʝʱʝʥʠʷ ʜʣʷ ʩʪʘʥʜʘʨʪʥʦʡ ʪʨʝʭʢʦʤʥʘʪʥʦʡ ʢʚʘʨʪʠʨʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʚʝʪʦʜʠʦʜʥʳʭ ʣʘʤʧ. ʇʨʠ ʵʪʦʤ ʩʪʦʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʩʝʭ ʣʘʤʧ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ ʜʘʝʪ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʵʢʦʥʦʤʠʶ ʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʠ ʜʝʥʝʞʥʳʭ ʟʘʪʨʘʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ, ʨʘʟʣʠʯʥʳʭ ʧʦ ʧʨʠʥʮʠʧʫ ʜʝʡʩʪʚʠʷ, ʤʦʱʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ, ʩʪʝʧʝʥʠ 

ʨʘʩʩʝʷʥʠʷ ʩʚʝʪʦʚʦʛʦ ʧʫʯʢʘ. ɺʳʙʦʨ ʚʩʝʛʜʘ ʦʩʪʘʝʪʩʷ ʟʘ ʧʦʪʨʝʙʠʪʝʣʝʤ, ʢʦʪʦʨʳʡ ʚ ʦʩʥʦʚʥʦʤ 

ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʧʦ ʩʪʦʠʤʦʩʪʠ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ ʠ ʠʭ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʝʩʪʴ 

ʨʷʜ ʦʯʝʥʴ ʚʘʞʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʦʩʚʝʪʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ ʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. ʄʘʣʦ ʢʪʦ ʟʘʜʫʤʳʚʘʝʪʩʷ ʦ ʩʢʫʜʥʦʤ 

ʩʧʝʢʪʨʘʣʴʥʦʤ ʩʦʩʪʘʚʝ ʩʚʝʪʘ ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʨʪʫʪʠ ʚ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʣʘʤʧʘʭ, ʢʦʪʦʨʳʝ 

ʟʘʧʦʣʦʥʠʣʠ ʨʳʥʦʢ ʠ ʢʚʘʨʪʠʨʳ. ʂʘʢ ʧʦʢʘʟʘʣʦ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʚʝʪʦʜʠʦʜʥʳʭ 

https://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D0%B5%D1%82%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BE%D1%82%D0%B4%D0%B0%D1%87%D0%B0
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D0%BC%D0%BF%D0%B0_%D0%BD%D0%B0%D0%BA%D0%B0%D0%BB%D0%B8%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D0%BC%D0%BF%D0%B0_%D0%BD%D0%B0%D0%BA%D0%B0%D0%BB%D0%B8%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
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ʣʘʤʧ ʚʟʘʤʝʥ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʬʠʥʘʥʩʦʚʳʡ ʚʳʠʛʨʳʰ ʚ ʪʝʯʝʥʠʝ ʫʞʝ 2-5 

ʣʝʪ. ʆʥʠ ʙʝʟʦʧʘʩʥʳ ʧʦ ʩʦʩʪʘʚʫ ʠ ʜʘʶʪ ʩʚʝʪ, ʙʣʠʟʢʠʡ ʢ ʩʦʣʥʝʯʥʦʤʫ. 
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3. ʆʙʦʣʝʥʮʝʚ ʖ.ɹ., ɻʠʥʜʠʥ ʕ.ʃ. ʕʣʝʢʪʨʠʯʝʩʢʦʝ ʦʩʚʝʱʝʥʠʝ ʦʙʱʝʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʦʤʝʱʝʥʠʡ. ï ʄ.: ʕʥʝʨʛʦʘʪʦʤʠʟʜʘʪ, ï 2000. ï 305ʩ. 



10 
 

ʄɽʊʆɼʓ ʇʆɺʓʐɽʅʀʗ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʈɸɹʆʊʓ ʈɽʂʊʀʌʀʂɸʎʀʆʅʅʓʍ 

ʂʆʃʆʅʅ 

ɸʥʠʩʠʤʦʚʘ ʊ.ʉ., ʩʪʫʜʝʥʪʢʘ 3 ʢʫʨʩʘ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʌʝʜʠʥʘ ɺ.ɺ. 
ʉʪʘʨʦʦʩʢʦʣʴʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤ. ɸ.ɸ. ʋʛʘʨʦʚʘ (ʬʠʣʠʘʣ) ʅʀʊʋ çʄʀʉʠʉè 

 

ʈʝʢʪʠʬʠʢʘʮʠʷ - ʵʪʦ ʧʨʦʮʝʩʩ ʢʦʥʜʝʥʩʘʮʠʠ ʧʘʨʦʚ ʠ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʯʘʩʪʠʯʥʦʛʦ 

ʠʩʧʘʨʝʥʠʷ ʞʠʜʢʦʩʪʠ. ʇʨʦʮʝʩʩ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʢʦʥʪʘʢʪʠʨʦʚʘʥʠʷ ʧʦʪʦʢʦʚ ʞʠʜʢʦʩʪʠ ʠ 

ʧʘʨʘ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʨʘʟʣʠʯʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ, ʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʙʳʯʥʦ ʚ ʢʦʣʦʥʥʳʭ ʘʧʧʘʨʘʪʘʭ. 

ʅʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʨʘʙʦʪʘʝʪ ʨʝʢʪʠʬʠʢʘʮʠʦʥʥʘʷ ʢʦʣʦʥʥʘ. 

ʈʝʢʪʠʬʠʢʘʮʠʦʥʥʘʷ ʢʦʣʦʥʥʘ ï ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʚʝʨʪʠʢʘʣʴʥʳʡ ʘʧʧʘʨʘʪ, ʚʥʫʪʨʴ 

ʢʦʪʦʨʦʛʦ ʚʩʪʨʦʝʥʳ ʪʝʧʣʦ- ʠ ʤʘʩʩʦʦʙʤʝʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʠ ʜʨʫʛʦʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ. ʆʥʘ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʛʘʟʦʚʳʭ 

ʩʤʝʩʝʡ ʥʘ ʬʨʘʢʮʠʠ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʙʣʠʟʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʢʠʧʝʥʠʷ. ʇʨʠʥʮʠʧ 

ʨʘʙʦʪʳ ʨʝʢʪʠʬʠʢʘʮʠʦʥʥʦʡ ʢʦʣʦʥʥʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʛʨʝʚʝ ʠʩʭʦʜʥʦʡ ʩʤʝʩʠ ʚ 

ʧʘʨʦʞʠʜʢʦʩʪʥʦʡ ʬʘʟʝ ʜʦ ʥʝʦʙʭʦʜʠʤʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʧʦʩʣʝ ʯʝʛʦ ʦʥʘ ʧʦʩʪʫʧʘʝʪ ʚ ʢʦʣʦʥʥʫ ʜʣʷ 

ʧʠʪʘʥʠʷ. ʇʘʨʳ ʧʝʨʝʤʝʱʘʶʪʩʷ ʚ ʚʝʨʭʥʶʶ ʯʘʩʪʴ ʢʦʣʦʥʥʳ, ʦʭʣʘʞʜʘʶʪʩʷ, ʢʦʥʜʝʥʩʠʨʫʶʪʩʷ ʠ ʚ 

ʢʘʯʝʩʪʚʝ ʦʨʦʰʝʥʠʷ ʧʦʜʘʶʪʩʷ ʦʙʨʘʪʥʦ ʥʘ ʚʝʨʭʥʶʶ ʪʘʨʝʣʢʫ ʢʦʣʦʥʥʳ. ɾʠʜʢʦʩʪʴ ʦʙʦʛʘʱʘʝʪʩʷ 

ʪʷʞʝʣʦʢʠʧʷʱʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʩʪʝʢʘʷ ʚʥʠʟ ʧʦ ʪʘʨʝʣʢʘʤ, ʘ ʧʘʨʳ - ʣʝʛʢʦʢʠʧʷʱʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ, ʧʦʜʥʠʤʘʷʩʴ ʚʳʰʝ ʧʦ ʢʦʣʦʥʥʝ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʚʦʩʭʦʜʷʱʝʛʦ ʧʦʪʦʢʘ ʧʘʨʦʚ ʚ 

ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʝʢʪʠʬʠʢʘʮʠʦʥʥʦʡ ʢʦʣʦʥʥʳ ʯʘʩʪʴ ʞʠʜʢʦʩʪʠ ʥʘʧʨʘʚʣʷʶʪ ʚ ʪʝʧʣʦʦʙʤʝʥʥʠʢ, 

ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʧʘʨʳ ʧʦʜʘʶʪ ʦʙʨʘʪʥʦ ʧʦʜ ʥʠʞʥʶʶ ʪʘʨʝʣʢʫ ʢʦʣʦʥʥʳ. 

ɺ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʘ ʨʝʢʪʠʬʠʢʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪ ʜʚʘ ʪʠʧʘ 

ʢʦʣʦʥʥ: ʪʘʨʝʣʴʯʘʪʳʝ, ʚ ʢʦʪʦʨʳʭ ʢʦʥʪʘʢʪʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʚʳʧʦʣʥʝʥʳ ʚ ʚʠʜʝ ʪʘʨʝʣʦʢ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ; ʥʘʩʘʜʦʯʥʳʝ, ʚ ʢʦʪʦʨʳʭ 

ʢʦʥʪʘʢʪʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʟʘʧʦʣʥʷʶʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʝʩʴ ʦʙʲʝʤ ʢʦʣʦʥʥʳ [1]. 

ʊʘʨʝʣʴʯʘʪʳʤʠ ʥʘʟʳʚʘʶʪ ʢʦʣʦʥʥʳʝ ʘʧʧʘʨʘʪʳ, ʚ ʨʘʙʦʯʝʡ ʟʦʥʝ ʢʦʪʦʨʳʭ ʫʩʪʘʥʦʚʣʝʥʳ 

ʪʘʨʝʣʢʠ (ʨʠʩ.1). 

 
1 ï ʢʦʨʧʫʩ; 2 ï ʪʘʨʝʣʢʠ; 3 ï ʢʫʙ; 4, 6 ï ʠʩʯʝʨʧʳʚʘʶʱʘʷ ʠ ʫʢʨʝʧʣʷʶʱʘʷ ʯʘʩʪʠ ʢʦʣʦʥʥʳ; 

5 ï ʧʠʪʘʪʝʣʴʥʘʷ ʪʘʨʝʣʢʘ; 7 ï ʜʝʬʣʝʛʤʘʪʦʨ 

ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʪʘʨʝʣʴʯʘʪʦʡ ʨʝʢʪʠʬʠʢʘʮʠʦʥʥʦʡ ʢʦʣʦʥʥʳ 

 

ʊʘʨʝʣʢʠ ï ʵʪʦ ʫʩʪʨʦʡʩʪʚʘ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʤʘʩʩʦʦʙʤʝʥʘ, ʪ.ʝ. ʧʝʨʝʭʦʜ 

ʢʦʤʧʦʥʝʥʪʘ ʠʟ ʦʜʥʦʡ ʬʘʟʳ ʚ ʜʨʫʛʫʶ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʷʤʦʛʦ ʢʦʥʪʘʢʪʘ ʤʝʞʜʫ ʨʘʙʦʯʠʤʠ 

ʩʨʝʜʘʤʠ. 

ʈʘʟʣʠʯʘʶʪ ʩʪʨʫʡʥʳʡ ʠ ʙʘʨʙʦʪʘʞʥʳʡ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʡ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʪʘʨʝʣʦʢ. ɺ 

ʙʘʨʙʦʪʘʞʥʦʤ ʨʝʞʠʤʝ ʥʘ ʪʘʨʝʣʢʘʭ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʩʣʦʡ ʞʠʜʢʦʩʪʠ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ 

ʙʘʨʙʦʪʠʨʫʝʪ ʚʦʩʭʦʜʷʱʠʡ ʧʦʪʦʢ ʛʘʟʘ, ʦʙʨʘʟʫʷ ʚ ʞʠʜʢʦʩʪʠ ʧʫʟʳʨʴʢʠ. ɺ ʪʘʢʦʤ ʨʝʞʠʤʝ 

ʨʘʙʦʪʘʶʪ ʢʣʘʧʘʥʥʳʝ, ʧʨʦʚʘʣʴʥʳʝ, ʩʠʪʯʘʪʳʝ ʠ ʢʦʣʧʘʯʢʦʚʳʝ ʪʘʨʝʣʢʠ. 
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ʇʨʠ ʧʦʚʳʰʝʥʠʠ ʥʘʛʨʫʟʦʢ ʧʦ ʧʘʨʫ ʩʦʟʜʘʝʪʩʷ ʩʪʨʫʡʥʳʡ ʨʝʞʠʤ. ɺʩʣʝʜʩʪʚʠʝ ʯʝʛʦ 

ʧʨʦʠʩʭʦʜʠʪ ʬʘʟʦʚʘʷ ʠʥʚʝʨʩʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʚ ʛʘʟʦʚʦʡ ʬʘʟʝ ʨʘʩʧʨʝʜʝʣʝʥʘ ʚ ʚʠʜʝ ʢʘʧʝʣʴ ʠ 

ʩʪʨʫʡ ʞʠʜʢʘʷ ʬʘʟʘ, ʪʘʢʦʡ ʨʝʞʠʤ ʥʘʟʳʚʘʝʪʩʷ ʩʪʨʫʡʥʳʤ. ʉʪʨʝʤʣʝʥʠʝ ʢ ʩʦʟʜʘʥʠʶ ʪʘʨʝʣʴʯʘʪʳʭ 

ʘʧʧʘʨʘʪʦʚ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʧʨʠ ʧʦʚʳʰʝʥʥʳʭ ʥʘʛʨʫʟʢʘʭ ʧʦ ʛʘʟʫ, ʧʨʠʚʝʣʦ ʢ ʢʦʥʩʪʨʫʢʮʠʠ 

ʩʪʨʫʡʥʳʭ ʪʘʨʝʣʦʢ. 

ʊʘʨʝʣʴʯʘʪʳʝ ʢʦʣʦʥʥʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩ ʰʠʨʦʢʠʤ ʠʥʪʝʨʚʘʣʦʤ ʥʘʛʨʫʟʦʢ 

ʧʦ ʧʘʨʫ ʠ ʞʠʜʢʦʩʪʠ, ʩʧʦʩʦʙʥʳ ʭʦʨʦʰʦ ʨʘʟʜʝʣʠʪʴ ʩʤʝʩʴ, ʥʦ ʥʝʛʘʪʠʚʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ 

ʚʳʩʦʢʦʝ ʛʠʜʨʘʚʣʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʵʪʠʭ ʘʧʧʘʨʘʪʦʚ, ʥʝ ʚʳʩʦʢʠʡ ʵʬʬʝʢʪ ʨʘʟʜʝʣʝʥʠʷ ʧʨʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʪʘʨʝʣʦʢ. ʇʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʪʘʢʠʭ 

ʨʝʢʪʠʬʠʢʘʮʠʦʥʥʳʭ ʢʦʣʦʥʥ ʚʦʟʤʦʞʥʦ ʧʨʠ ʧʦʤʦʱʠ: 

ʘ) ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʨʝʢʪʠʬʠʢʘʮʠʦʥʥʳʭ ʪʘʨʝʣʦʢ, 

ʦʙʣʘʜʘʶʱʠʭ ʚʳʩʦʢʦʡ ʨʘʟʜʝʣʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ; 

ʙ) ʟʘʤʝʥʳ ʨʝʢʪʠʬʠʢʘʮʠʦʥʥʳʭ ʪʘʨʝʣʦʢ ʩ ʙʦʣʴʰʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ; 

ʚ) ʫʣʫʯʰʝʥʠʷ ʪʝʨʤʦʠʟʦʣʷʮʠʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʨʘʟʜʝʣʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʢʦʣʦʥʥʳ; 

ʛ) ʫʚʝʣʠʯʝʥʠʷ ʬʣʝʛʤʦʚʦʛʦ ʯʠʩʣʘ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʨʘʟʜʝʣʝʥʠʷ ʠ ʤʝʥʴʰʝʛʦ 

ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. 

ʌʣʝʛʤʦʚʦʝ ʯʠʩʣʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʞʠʜʢʦʩʪʠ, ʩʪʝʢʘʶʱʝʡ ʩ 

ʣʶʙʦʡ ʪʘʨʝʣʢʠ ʚ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʦʡ ʩʝʢʮʠʠ ʢʦʣʦʥʥʳ (ʦʪ ʤʝʩʪʘ ʚʚʦʜʘ ʩʳʨʴʷ ʜʦ ʦʪʙʦʨʘ 

ʚʝʨʭʥʝʛʦ ʧʨʦʜʫʢʪʘ ï ʜʠʩʪʠʣʣʷʪʘ), ʢ ʢʦʣʠʯʝʩʪʚʫ ʦʪʙʠʨʘʝʤʦʛʦ ʜʠʩʪʠʣʣʷʪʘ [2]. 

ʋʨʘʚʥʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ (1) ʜʣʷ ʧʨʦʠʟʚʦʣʴʥʦ ʚʳʙʨʘʥʥʦʛʦ ʢʦʥʪʫʨʘ 

ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʦʡ ʩʝʢʮʠʠ ʢʦʣʦʥʥʳ: 

Gi = gi-1 + D, 

ʛʜʝ ï ʨʘʩʭʦʜ ʧʘʨʘ, ʧʦʢʠʜʘʶʱʝʛʦ i-ʶ ʪʘʨʝʣʢʫ,  ï ʨʘʩʭʦʜ ʞʠʜʢʦʩʪʠ, 

ʧʦʩʪʫʧʘʶʱʝʡ ʥʘ i-ʶ ʪʘʨʝʣʢʫ ʩ ʚʳʰʝʣʝʞʘʱʝʡ ʪʘʨʝʣʢʠ, D ï ʨʘʩʭʦʜ ʜʠʩʪʠʣʣʷʪʘ. 

ʊʦʛʜʘ ʬʣʝʛʤʦʚʦʝ ʯʠʩʣʦ (2) ʟʘʧʠʰʝʪʩʷ ʢʘʢ ʦʪʥʦʰʝʥʠʝ: 

D/gf 1ii -= . 

ʈʝʢʪʠʬʠʢʘʮʠʦʥʥʳʝ ʢʦʣʦʥʥʳ ʥʘʩʘʜʦʯʥʦʛʦ ʪʠʧʘ (ʨʠʩ.2) ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ 

ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʡ, ʭʠʤʠʯʝʩʢʦʡ, ʠ ʜʨʫʛʠʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʠ ʨʘʟʜʝʣʝʥʠʠ 

ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʩʤʝʩʝʡ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʝʨʪʠʢʘʣʴʥʳʡ ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ 

ʘʛʨʝʛʘʪ, ʢʦʪʦʨʳʡ ʟʘʧʦʣʥʝʥ ʪʚʝʨʜʦʡ ʥʘʩʘʜʢʦʡ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ 

ʢʦʥʪʘʢʪʘ ʞʠʜʢʦʡ ʠ ʛʘʟʦʚʦʡ ʬʘʟ. ʈʘʟʜʝʣʝʥʠʝ ʩʤʝʩʝʡ ʚ ʢʦʣʦʥʥʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʦʮʝʩʩʦʚ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʝʧʣʦʦʙʤʝʥʘ ʠ ʤʘʩʩʦʦʙʤʝʥʘ ʤʝʞʜʫ ʧʦʪʦʢʘʤʠ ʛʘʟʘ ʠ ʞʠʜʢʦʩʪʠ ʚ ʩʣʦʝ 

ʥʘʩʘʜʢʠ. 

 
1 ï ʢʦʨʧʫʩ; 2 ï ʚʚʦʜ ʥʘʯʘʣʴʥʦʡ ʩʤʝʩʠ; 3 ï ʧʘʨ; 4 ï ʦʨʦʰʝʥʠʝ; 5 ï ʨʝʰʝʪʢʘ; 6 ï ʥʘʩʘʜʢʘ; 7ï

ʦʪʚʦʜ ʚʳʩʦʢʦʢʠʧʷʱʝʛʦ ʧʨʦʜʫʢʪʘ; 8 ï ʚʳʥʦʩʥʦʡ ʢʠʧʷʪʠʣʴʥʠʢ 

ʈʠʩʫʥʦʢ 2 - ʉʭʝʤʘ ʥʘʩʘʜʦʯʥʦʡ ʨʝʢʪʠʬʠʢʘʮʠʦʥʥʦʡ ʢʦʣʦʥʥʳ 



12 
 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʥʘʩʘʜʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ ʦʩʥʦʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ 

ʢʦʥʪʘʢʪʘ ʛʘʟʦʚʦʡ ʠ ʞʠʜʢʦʡ ʬʘʟ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʧʝʣʴ ʞʠʜʢʦʩʪʠ ʠ ʧʫʟʳʨʴʢʦʚ 

ʛʘʟʘ, ʣʠʙʦ ʚʥʝʰʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ ʞʠʜʢʦʡ ʧʣʝʥʢʠ, ʩʪʝʢʘʶʱʝʡ ʧʦ ʵʣʝʤʝʥʪʘʤ ʥʘʩʘʜʢʠ. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʥʘʩʘʜʦʯʥʳʝ ʘʧʧʘʨʘʪʳ ʨʘʙʦʪʘʶʪ ʧʨʠ ʧʨʦʪʠʚʦʪʦʯʥʦʤ ʜʚʠʞʝʥʠʠ ʬʘʟ, ʧʨʠ ʵʪʦʤ ʞʠʜʢʘʷ 

ʬʘʟʘ ʧʦʜʘʝʪʩʷ ʚ ʚʝʨʭʥʶʶ ʯʘʩʪʴ ʢʦʣʦʥʥʳ, ʘ ʛʘʟʦʚʘʷ ī ʚ ʥʠʞʥʶʶ. 

ʅʘʩʘʜʢʘ ʜʦʣʞʥʘ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʩʣʝʜʫʶʱʠʤ ʦʩʥʦʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ: 

ʘ) ʦʙʣʘʜʘʪʴ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ ʜʦʣʝʡ ʩʚʦʙʦʜʥʦʛʦ ʦʙʲʝʤʘ; 

ʙ) ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʴʶ ʠ ʭʠʤʠʯʝʩʢʦʡ ʩʪʦʡʢʦʩʪʴʶ; 

ʚ) ʥʠʟʢʠʤʠ ʩʪʦʠʤʦʩʪʴʶ ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ; 

ʛ) ʩʧʦʩʦʙʥʦʩʪʴʶ ʭʦʨʦʰʦ ʩʤʘʯʠʚʘʪʴʩʷ ʞʠʜʢʦʩʪʴʶ ʠ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʷʪʴ ʝʝ 

ʧʦ ʩʝʯʝʥʠʶ ʘʧʧʘʨʘʪʘ [1]. 

ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʚ ʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʠʤʝʣʠ ʥʘʩʘʜʢʠ ʩ ʢʦʣʴʮʘʤʠ 

ʈʘʰʠʛʘ. ʀʭ ʦʩʥʦʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʜʝʰʝʚʠʟʥʘ ʠ ʧʨʦʩʪʦʪʘ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʘ 

ʥʝʜʦʩʪʘʪʢʠ ʫ ʵʪʦʡ ʥʘʩʘʜʢʠ ʟʥʘʯʠʪʝʣʴʥʳʝ: ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʠʤ ʛʠʜʨʘʚʣʠʯʝʩʢʠʤ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ, ʧʦʪʦʢʠ ʚ ʥʝʡ ʤʦʛʫʪ ʧʝʨʝʤʝʱʘʪʴʩʷ ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʨʝʛʫʣʷʨʥʦʡ ʥʘʩʘʜʢʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʣʴʮʘʤʠ ʈʘʰʠʛʘ (ʨʠʩ.3), 

ʷʚʣʷʝʪʩʷ ʤʝʥʴʰʝʝ ʛʠʜʨʘʚʣʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʥʦ ʜʣʷ ʥʝʸ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʧʦʩʪʦʷʥʥʫʶ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʦʨʦʰʝʥʠʷ. ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʜʘʥʥʦʛʦ ʥʝʜʦʩʪʘʪʢʘ ʥʘʯʘʣʠ 

ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʠ ʧʨʠʤʝʥʷʪʴ ʜʨʫʛʠʝ ʪʠʧʳ ʥʘʩʘʜʦʢ: ʧʝʨʬʦʨʠʨʦʚʘʥʥʳʝ ʢʦʣʴʮʘ ʇʘʣʣʷ, ʩʝʜʣʘ 

ʨʘʟʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʢʦʣʴʮʘ ʩ ʚʥʫʪʨʝʥʥʠʤʠ ʧʝʨʝʛʦʨʦʜʢʘʤʠ. 

 

 
1 ï ʢʦʣʴʮʦ ʈʘʰʠʛʘ; 2,3 - ʢʦʣʴʮʘ ʃʝʩʩʠʥʛʘ; 4 - ʢʦʣʴʮʦ ʇʘʣʣʷ; 5 - ʢʦʣʴʮʦ ɹʘʨʘʜʘ; 

6 - ʩʝʜʣʦ ɹʝʨʣʷ; 7 - ʩʝʜʣʦ ʀʥʪʘʣʣʦʢʩ; 8 - ʨʦʟʝʪʢʘ ʊʝʣʣʝʨʘ 

ʈʠʩʫʥʦʢ 3 ï ɺʠʜʳ ʥʘʩʘʜʦʢ 

 

ɼʦʩʪʦʠʥʩʪʚʦʤ ʥʘʩʘʜʦʯʥʳʭ ʢʦʣʦʥʥ ʷʚʣʷʝʪʩʷ ʥʠʟʢʦʝ ʛʠʜʨʘʚʣʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʪʘʨʝʣʴʯʘʪʳʤ ʘʛʨʝʛʘʪʦʤ, ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʰʠʨʦʢʠʡ ʠʥʪʝʨʚʘʣ 

ʫʩʪʦʡʯʠʚʦʡ ʨʘʙʦʪʳ. ʅʝʜʦʩʪʘʪʢʠ ï ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʧʣʦʪʥʦʩʪʠ ʦʨʦʰʝʥʠʷ ʫʭʫʜʰʘʝʪʩʷ 

ʩʤʘʯʠʚʘʝʤʦʩʪʴ, ʟʘʪʨʫʜʥʝʥ ʪʝʧʣʦʦʪʚʦʜ. 

ʀʩʭʦʜʷ ʠʟ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʦʙʟʦʨʘ, ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʥʘʩʘʜʦʯʥʳʝ 

ʨʝʢʪʠʬʠʢʘʮʠʦʥʥʳʝ ʢʦʣʦʥʥʳ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳ, ʯʝʤ ʪʘʨʝʣʴʯʘʪʳʝ. ɻʣʘʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ 

ʪʘʨʝʣʴʯʘʪʳʭ ʢʦʣʦʥʥ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʩʘʜʦʯʥʳʭ, ʷʚʣʷʝʪʩʷ ʥʝʚʳʩʦʢʠʡ ʵʬʬʝʢʪ ʨʘʟʜʝʣʝʥʠʷ ʧʨʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʪʘʨʝʣʦʢ ʠ ʙʦʣʴʰʦʝ ʛʠʜʨʘʚʣʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ. ʕʬʬʝʢʪ 

ʨʘʟʜʝʣʝʥʠʷ ʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʬʣʝʛʤʦʚʦʛʦ ʯʠʩʣʘ ʠʣʠ ʟʘʤʝʥʳ ʪʘʨʝʣʦʢ ʥʘ 

ʙʦʣʝʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʩ ʤʝʥʴʰʠʤ ʛʠʜʨʘʚʣʠʯʝʩʢʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɸʭʤʝʪʦʚ ʉ.ɸ., ʊ.ʇ. ʉʝʨʠʢʦʚ. ʊʝʭʥʦʣʦʛʠʷ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ ʠ 

ʛʘʟʘ. ï ʉʇʙ.: ʅʝʜʨʘ, 2006 ï 868 ʩ. 
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2. ʃʘʧʪʝʚ ɸ.ɻ., ʄʠʥʘʝʚ ʅ.ɻ. ʈʘʟʜʝʣʝʥʠʝ ʞʠʜʢʠʭ ʠ ʛʘʟʦʚʳʭ ʛʦʤʦʛʝʥʥʳʭ ʩʤʝʩʝʡ ʚ 

ʪʘʨʝʣʴʯʘʪʳʭ ʠ ʥʘʩʘʜʦʯʥʳʭ ʘʧʧʘʨʘʪʘʭ. - ʋʯʝʙ. ʇʦʩʦʙʠʝ. ʂʘʟʘʥʴ: ʂʘʟʘʥ. ʛʦʩ. ʵʥʝʨ. ʫʥ-ʪ, 2005 ï 

200ʩ. 
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ʀɿʄɽʃʔʏɽʅʀɽ ɹɽʅʊʆʅʀʊɸ ʀ ɺʃʀʗʅʀɽ ɽɻʆ ʌʈɸʂʎʀʆʅʅʆɻʆ ʉʆʉʊɸɺɸ ʅɸ 

ʂʆʕʌʌʀʎʀɽʅʊ ʅɸɹʋʍɸʅʀʗ 

ɸʨʫʪʶʥʷʥ ɸʥʥʘ ɹʘʛʨʘʪʦʚʥʘ, ʩʪʫʜʝʥʪʢʘ 3 ʢʫʨʩʘ ʢʘʬʝʜʨʳ ʄʄ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʊʠʤʦʬʝʝʚʘ ɸʥʥʘ ʉʪʝʬʘʥʦʚʥʘ ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 
ʉʪʘʨʦʦʩʢʦʣʴʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤ. ɸ.ɸ. ʋʛʘʨʦʚʘ (ʬʠʣʠʘʣ) ʅʀʊʋ çʄʀʉʠʉè 

 

ɹʝʥʪʦʥʠʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʠʨʦʜʥʳʡ ʤʠʥʝʨʘʣ ʛʣʠʥʠʩʪʦʛʦ ʭʘʨʘʢʪʝʨʘ. ɽʛʦ 

ʦʩʥʦʚʥʦʝ ʩʚʦʡʩʪʚʦ ð ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʟʙʫʭʘʪʴ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʚʦʜʦʡ. ɽʱʸ ʦʜʥʘ ʚʘʞʥʘʷ 

ʯʝʨʪʘ ʙʝʥʪʦʥʠʪʘ ʢʘʢ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ð ʦʥ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʛʝʣʴ ʩ ʙʦʣʴʰʦʡ 

ʧʣʦʪʥʦʩʪʴʶ, ʝʩʣʠ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʝʛʦ ʛʠʜʨʘʪʘʮʠʠ ʦʛʨʘʥʠʯʝʥʥʦ. 

ʐʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʙʝʥʪʦʥʠʪ ʥʘʭʦʜʠʪ ʚ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʄʠʥʝʨʘʣ ʦʙʣʘʜʘʝʪ ʭʦʨʦʰʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʘʙʩʦʨʙʝʥʪʘ ʠ ʭʠʤʠʯʝʩʢʦʡ ʩʪʦʡʢʦʩʪʴʶ, ʚʳʧʦʣʥʷʝʪ 

ʨʦʣʴ ʩʚʷʟʫʶʱʝʛʦ ʵʣʝʤʝʥʪʘ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʢʘʪʳʰʝʡ ʠʟ ʞʝʣʝʟʥʦʡ ʨʫʜʳ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʧʦʜʛʦʪʦʚʢʠ ʩʳʨʴʷ ʢ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʦʚʦʡ ʙʝʥʪʦʥʠʪʦʚʦʡ ʛʣʠʥʳ 

ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʯʝʨʥʦʡ ʤʝʪʘʣʣʫʨʛʠʠ ð ʦʥʘ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʩʪʘʜʠʷʭ 

ʦʙʨʘʙʦʪʢʠ ʩʳʨʴʷ. ɾʝʣʝʟʦʨʫʜʥʳʝ ʦʢʘʪʳʰʠ, ʧʦʣʫʯʘʝʤʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʯʠʩʪʢʠ, ʧʨʠʤʝʥʷʶʪʩʷ 

ʜʣʷ ʨʘʙʦʪʳ ʜʦʤʝʥʥʳʭ ʧʝʯʝʡ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʯʫʛʫʥʘ[1]. 

ɺ ʫʩʣʦʚʠʷʭ ʣʘʙʦʨʘʪʦʨʠʠ ʢʘʬʝʜʨʳ ʤʝʪʘʣʣʫʨʛʠʠ ʠ ʤʝʪʘʣʣʦʚʝʜʝʥʠʷ ʉʊʀ ʅʀʊʋ 

çʄʀʉʠʉè, ʤʳ ʧʨʦʚʝʣʠ ʦʧʳʪʳ ʧʦ ʠʟʤʝʣʴʯʝʥʠʶ ʙʝʥʪʦʥʠʪʦʚ ɸʆ "ʄɻʆʂ" (ʄʠʭʘʡʣʦʚʩʢʦʛʦ 

ʛʦʨʥʦʦʙʦʛʘʪʠʪʝʣʴʥʦʛʦ ʢʦʤʙʠʥʘʪʘ) ʠ ɸʆ "ʃɻʆʂ" (ʃʝʙʝʜʠʥʩʢʦʛʦ ʛʦʨʥʦʦʙʦʛʘʪʠʪʝʣʴʥʦʛʦ 

ʢʦʤʙʠʥʘʪʘ) (ʚʟʷʣʠ ʧʦ 100 ʛ ʢʘʞʜʦʛʦ ʙʝʥʪʦʥʠʪʘ). ʇʦʣʫʯʝʥʥʳʡ ʬʨʘʢʮʠʦʥʥʳʡ ʩʦʩʪʘʚ 

ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 - ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʙʝʥʪʦʥʠʪʦʚ ɸʆ "ʄɻʆʂ" ʠ ɸʆ "ʃɻʆʂ" 

 

ʌʨʘʢʮʠʠ, ʤʢʤ 

ʉʦʩʪʘʚ 

ʄɻʆʂ ʃɻʆʂ 

ʤʘʩʩʘ, ʛ ʤʘʩʩʘ, % ʤʘʩʩʘ, ʛ ʤʘʩʩʘ, % 

-100+63 33,2922 33,3559 75,6278 75,616 

-63+45 14,0603 14,087 9,5952 9,594 

-16 52,4564 52,5568 14,7612 14,759 

ʀʪʦʛʦ: 99,8089 99,997 99,9842 99,969 

 

ʇʦʩʣʝ ʠʟʤʝʣʴʯʝʥʠʷ ʤʳ ʠʟʫʯʠʣʠ ʚʣʠʷʥʠʝ ʩʪʝʧʝʥʠ ʠʟʤʝʣʴʯʝʥʠʷ ʙʝʥʪʦʥʠʪʦʚ ʥʘ ʠʭ 

ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʙʫʭʘʥʠʷ ʠ ʩʢʦʨʦʩʪʴ ʥʘʙʫʭʘʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʛʦʨʥʦ-ʦʙʦʛʘʪʠʪʝʣʴʥʳʭ ʢʦʤʙʠʥʘʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʘ ʨʠʩʫʥʢʝ 1 ʠ 2. 

ʀʟ ʜʘʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʙʝʥʪʦʥʠʪʳ ʦʙʦʠʭ ʧʨʝʜʧʨʠʷʪʠʡ 

ʬʨʘʢʮʠʝʡ 45 ʤʢʤ ʠ ʤʝʥʝʝ ʣʫʯʰʝ ʠ ʙʳʩʪʨʝʝ ʚʧʠʪʳʚʘʶʪ ʚ ʩʝʙʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʣʘʛʠ, 

ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʚʦʟʤʦʞʥʦ ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʚʣʘʞʥʳʤ ʢʦʥʮʝʥʪʨʘʪʦʤ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʦʧʨʦʙʦʚʘʥʥʳʭ ʧʨʝʜʝʣʘʭ ʥʝʢʦʪʦʨʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʤʝʣʢʠʭ ʯʘʩʪʠʮ ʚ ʰʠʭʪʝ ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʨʦʮʝʩʩʝ ʛʨʘʥʫʣʷʮʠʠ 

ʠ ʢʘʯʝʩʪʚʝ ʩʳʨʳʭ ʦʢʘʪʳʰʝʡ. ɸ ʧʨʦʯʥʦʩʪʴ ʩʳʨʳʭ ʦʢʘʪʳʰʝʡ ʪʝʤ ʚʳʰʝ, ʯʝʤ ʙʦʣʴʰʝ ʢʦʥʪʘʢʪʦʚ 

ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʯʘʩʪʠʮʘʤʠ, ʯʠʩʣʦ ʢʦʪʦʨʳʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʨʘʟʤʝʨʘ ʯʘʩʪʠʮ. 

ɸʥʘʣʠʟ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʙʝʥʪʦʥʠʪʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ 

ʠʟʤʝʣʴʯʝʥʥʦʤ ʙʝʥʪʦʥʠʪʝ ʩʦʜʝʨʞʠʪʩʷ ʦʢʦʣʦ 40% ʯʘʩʪʠʮ, ʨʘʟʤʝʨʦʤ ʤʝʥʝʝ 45 ʤʢʤ. ɺʦʟʤʦʞʥʦ, 

ʙʦʣʝʝ ʪʦʥʢʦʝ ʠʟʤʝʣʴʯʝʥʠʝ ʙʝʥʪʦʥʠʪʘ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʦʢʨʘʱʝʥʠʶ ʚʨʝʤʝʥʠ ʝʛʦ 

ʨʝʘʛʠʨʦʚʘʥʠʷ ʩ ʚʣʘʞʥʳʤ ʢʦʥʮʝʥʪʨʘʪʦʤ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ 

ʟʘʪʨʘʪʳ ʥʘ ʠʟʤʝʣʴʯʝʥʠʝ ʙʝʥʪʦʥʠʪʘ ʚʦʟʨʘʩʪʫʪ. ʎʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʜʘʥʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ 

ʜʦʣʞʥʘ ʦʧʨʝʜʝʣʷʪʴʩʷ ʢʦʥʢʨʝʪʥʳʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠ ʮʝʥʘʤʠ ʥʘ ʙʝʥʪʦʥʠʪ [2]. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʨʘʟʤʝʨ ʬʨʘʢʮʠʡ ʙʝʥʪʦʥʠʪʘ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʦʙʨʘʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
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ʈʘʩʩʤʦʪʨʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ ʥʘ ʪʘʢʠʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ, ʢʘʢ ɸʆ ç ʄɻʆʂè (ʄʠʭʘʡʣʦʚʩʢʠʡ ʛʦʨʥʦʦʙʦʛʘʪʠʪʝʣʴʥʳʡ ʢʦʤʙʠʥʘʪ-ʬʘʙʨʠʢʘ 

ˉ2) ʠ ɸʆ çʃɻʆʂè (ʃʝʙʝʜʠʥʩʢʠʡ ʛʦʨʥʦʦʙʦʛʘʪʠʪʝʣʴʥʳʡ ʢʦʤʙʠʥʘʪ-ʬʘʙʨʠʢʘ ˉ1), ʘ ʠʤʝʥʥʦ 

ʄʐʎ-4500ʭ6000 (ʐʘʨʦʚʘʷ ʤʝʣʴʥʠʮʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʅʂʄɿ - "ʅʦʚʦʢʨʘʤʘʪʦʨʩʢʠʡ 

ʄʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʡ ɿʘʚʦʜ") ʠ ʄʄʉ-7000ʭ2300 (ʤʝʣʴʥʠʮʘ ʩʘʤʦʠʟʤʝʣʴʯʝʥʠʷ, ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʅʂʄɿ) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

 
ʈʠʩʫʥʦʢ 1 - ɺʣʠʷʥʠʝ ʚʨʝʤʝʥʠ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʙʫʭʘʥʠʷ ʙʝʥʪʦʥʠʪʘ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʬʨʘʢʮʠʡ 
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ʈʠʩʫʥʦʢ 2 - ɺʣʠʷʥʠʝ ʚʨʝʤʝʥʠ ʥʘ ʩʢʦʨʦʩʪʴ ʥʘʙʫʭʘʥʠʷ ʙʝʥʪʦʥʠʪʘ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʬʨʘʢʮʠʡ 

 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʰʘʨʦʚʦʡ ʤʝʣʴʥʠʮʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. ɺ ʥʝʧʨʝʨʳʚʥʦ 

ʨʘʙʦʪʘʶʱʫʶ ʰʘʨʦʚʫʶ ʤʝʣʴʥʠʮʫ ʠʟʤʝʣʴʯʘʝʤʳʡ ʤʘʪʝʨʠʘʣ ʧʦʜʘʝʪʩʷ ʯʝʨʝʟ ʮʝʥʪʨʘʣʴʥʦʝ 

ʦʪʚʝʨʩʪʠʝ ʚ ʦʜʥʦʡ ʠʟ ʢʨʳʰʝʢ ʚʥʫʪʨʴ ʙʘʨʘʙʘʥʘ ʠ ʧʨʦʜʚʠʛʘʝʪʩʷ ʚʜʦʣʴ ʥʝʛʦ, ʧʦʜʚʝʨʛʘʷʩʴ 

ʚʦʟʜʝʡʩʪʚʠʶ ʤʝʣʶʱʠʭ ʪʝʣ. ʇʨʠ ʵʪʦʤ ʠʟʤʝʣʴʯʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʫʜʘʨʝ 

ʧʘʜʘʶʱʠʭ ʧʦʤʦʣʴʥʳʭ ʰʘʨʦʚ ʠ ʠʩʪʠʨʘʥʠʝʤ ʝʛʦ ʯʘʩʪʠʮ ʤʝʞʜʫ ʪʝʣʘʤʠ. ɼʘʣʝʝ ʨʘʟʛʨʫʟʢʘ 

ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʯʝʨʝʟ ʮʝʥʪʨʘʣʴʥʦʝ ʦʪʚʝʨʩʪʠʝ ʚ ʨʘʟʛʨʫʟʦʯʥʦʡ 

ʢʨʳʰʢʝ. 
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ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʤʝʣʴʥʠʮʳ ʩʘʤʦʠʟʤʝʣʴʯʝʥʠʷ: ʙʘʨʘʙʘʥ ʩ ʙʦʣʴʰʠʤ ʜʠʘʤʝʪʨʦʤ ʠ 

ʤʘʣʝʥʴʢʦʡ ʜʣʠʥʦʡ ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʛʣʘʚʥʦʡ ʯʘʩʪʴʶ ʤʝʣʴʥʠʮʳ. ʄʘʪʝʨʠʘʣʳ ʦʪ ʟʘʛʨʫʟʦʯʥʦʛʦ 

ʦʢʥʘ ʚʭʦʜʷʪ ʚ ʙʘʨʘʙʘʥ ʯʝʨʝʟ ʮʝʥʪʨʘʣʴʥʫʶ ʚʪʫʣʢʫ. ɺʦ ʚʨʝʤʷ ʚʨʘʱʝʥʠʷ ʢʦʨʧʫʩʘ ʙʘʨʘʙʘʥʘ 

ʚʦʟʥʠʢʘʝʪ ʮʝʥʪʨʦʙʝʞʥʘʷ ʩʠʣʘ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʨʫʜʳ ʧʦʜʥʠʤʘʶʪʩʷ ʜʦ ʦʧʨʝʜʝʣʸʥʥʦʡ ʚʳʩʦʪʳ, 

ʧʦʪʦʤ ʧʘʜʘʶʪ, ʫʜʘʨʷʶʪʩʷ ʠ ʜʨʦʙʷʪ ʜʨʫʛ ʜʨʫʛʘ. ɻʦʪʦʚʳʝ ʧʨʦʜʫʢʪʳ ʨʘʟʛʨʫʞʘʶʪʩʷ ʯʝʨʝʟ 

ʨʝʰʝʪʢʫ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʙʘʨʘʙʘʥʘ [3]. 

 

ʊʘʙʣʠʮʘ 2 - ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʄʐʎ-4500ʭ6000 ʠ ʄʄʉ-7000ʭ2300 [4]. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʄʘʨʢʘ ʤʝʣʴʥʠʮʳ 

ʄʐʎ-4500ʭ6000 ʄʄʉ-7000ʭ2300 

ɼʠʘʤʝʪʨ ʙʘʨʘʙʘʥʘ ʚʥʫʪʨʝʥʥʠʡ 4430 ʤʤ 7000 ʤʤ 

ɼʣʠʥʘ ʙʘʨʘʙʘʥʘ 6010 ʙʤʤ 2300 ʤʤ 

ʅʦʤʠʥʘʣʴʥʳʡ ʦʙʲʝʤ ʙʘʨʘʙʘʥʘ 82 ʤį 80 ʤį 

ʅʦʤʠʥʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʙʘʨʘʙʘʥʘ 16,6 ʦʙ/ʤʠʥ 13,3 ʦʙ/ʤʠʥ 

ʉʪʝʧʝʥʴ ʟʘʧʦʣʥʝʥʠʷ ʙʘʨʘʙʘʥʘ ʤʝʣʶʱʠʤʠ ʪʝʣʘʤʠ 0,42 - 

ʄʦʱʥʦʩʪʴ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʛʣʘʚʥʦʛʦ ʧʨʠʚʦʜʘ 2500 ʢɺʪ 2000 ʢɺʪ 

ʇʦʪʨʝʙʣʷʝʤʘʷ (ʨʘʩʯʝʪʥʘʷ) ʤʦʱʥʦʩʪʴ 2200 ʢɺʪ 1800 ʢɺʪ 

ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʤʝʣʴʥʠʮʳ ʚ ʩʙʦʨʝ ʩ ʧʨʠʚʦʜʦʤ 16000ʭ9100ʭ6800 

ʤʤ 

16672ʭ9140ʭ7856 

ʤʤ 

ʄʘʩʩʘ ʤʝʣʴʥʠʮʳ ʙʝʟ ʩʤʘʟʦʯʥʦʛʦ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ 

275 ʪ 450 ʪ 

ʋʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 26,8 ʢɺʪ/ ʤį 25 ʢɺʪ/ ʤį 

ʋʜʝʣʴʥʘʷ ʤʘʩʩʘ  3,91 ʪ/ ʤį 5,6 ʪ/ ʤį 

ʅʘʧʨʷʞʝʥʠʝ ʩʝʪʠ  6 ʢɺ 6 ʢɺ 

ʅʘʛʨʫʟʢʘ 235 ʪ/ʯʘʩ 262 ʪ/ʯʘʩ 

ʋʜʝʣʴʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 0.75 ʪ/ ʤį * ʯʘʩ 1,49 ʪ/ ʤį * ʯʘʩ 

 

ɼʘʥʥʳʝ ʤʝʣʴʥʠʮʳ ʨʘʙʦʪʘʶʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠ ʠʟʤʝʣʴʯʘʶʪ ʩʚʷʟʫʶʱʝʝ (ʙʝʥʪʦʥʠʪ) 

ʜʦ ʬʨʘʢʮʠʠ ʤʝʥʝʝ 45 ʤʢʤ ( ʄʄʉ) ʠ ʜʦ ʬʨʘʢʮʠʠ ʦʪ 63 ʜʦ 45 ʤʢʤ (ʄʐʎ). 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘʠʙʦʣʝʝ 

ʨʘʮʠʦʥʘʣʴʥʦ (ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʘʩʧʝʢʪʝ) ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʣʴʥʠʮʳ ʤʦʢʨʦʛʦ 

ʩʘʤʦʠʟʤʝʣʴʯʝʥʠʷ. ʊʘʢ ʢʘʢ, ʄʄʉ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʄʐʎ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤʠ. ʇʨʠ ʧʨʦʮʝʩʩʝ ʩʘʤʦʠʟʤʝʣʴʯʝʥʠʷ ʦʪʧʘʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʩʨʝʜʥʝʤ, 

ʤʝʣʢʦʤ ʜʨʦʙʣʝʥʠʠ, ʫʣʫʯʰʘʶʪʩʷ ʫʩʣʦʚʠʷ ʠʟʤʝʣʴʯʝʥʠʷ (ʨʫʜʘ ʥʝ ʧʝʨʝʠʟʤʝʣʴʯʘʝʪʩʷ) ʘ ʪʘʢʞʝ 

ʨʝʟʢʦ ʩʥʠʞʘʶʪʩʷ ʢʘʧʠʪʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ ʥʘ ʦʧʝʨʘʮʠʠ ʜʨʦʙʣʝʥʠʷ 

ʠ ʠʟʤʝʣʴʯʝʥʠʷ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʩʭʦʜʩʪʚʝʥʥʳʭ ʯʝʨʪ, ʦʙʝ ʤʝʣʴʥʠʮʳ ʚʳʜʘʶʪ ʥʝʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʰʣʘʤʘ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʫʣʫʯʰʘʶʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɹʝʥʪʦʥʠʪ - ʵʪʦ... ʏʪʦ ʪʘʢʦʝ ʙʝʥʪʦʥʠʪ? [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: 

https://novoevmire.biz/other/bentonit.html (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 25.03.2019). 

2. ʖʩʬʠʥ ʖ.ʉ., ʇʘʰʢʦʚ ʅ.ʌ., ɸʥʪʦʥʝʥʢʦ ʃ. ʂ. 5ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʢʘʪʳʰʝʡ. ʄʦʩʢʚʘ "ʄʝʪʘʣʣʫʨʛʠʷ", 1994 ʛ, 25-26 ʩ. (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

02.04.2019). 

3. ʆɸʆ "ʊʷʞʤʘʰ" ʈʋʉʇʈʆʄ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: http://volga.prom-rus.com/cat-

tehnologicheskoe-oborydovanie/drobilno-razmolnoe-oborydovanie/27271/ (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

04.04.2019). 
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4. ʂʘʨʴʝʨʥʘʷ ʪʝʭʥʠʢʘ ʚ ʈʦʩʩʠʠ: ʄɸʂʉʀ ʕʢʩʢʘʚʘʪʦʨ ʈʫ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: 

https://maxi-exkavator.ru/ (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 06.04.2019). 

5. ɸ.ʉ. ʊʠʤʦʬʝʝʚʘ, ʊ.ɺ. ʅʠʢʠʪʯʝʥʢʦ. ʕʢʩʪʨʘʢʮʠʷ ʯʝʨʥʳʭ ʤʝʪʘʣʣʦʚ ʠʟ ʧʨʠʨʦʜʥʦʛʦ ʠ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʩʳʨʴʷ. ʃʘʙʦʨʘʪʦʨʥʳʡ ʧʨʘʢʪʠʢʫʤ ʉʪʘʨʳʡ ʆʩʢʦʣ, 2012 ʛ. 

6. ʊʠʤʦʬʝʝʚʘ ɸ.ʉ., ʌʝʜʠʥʘ ɺ.ɺ. ʉʧʨʘʚʦʯʥʠʢ ʪʝʧʣʦʬʠʟʠʢʘ-ʤʝʪʘʣʣʫʨʛʘ: ʫʯ. ʧʦʩʦʙʠʝ. - 

ʉʪʘʨʳʡ ʆʩʢʦʣ: ʀʟ-ʚʦ ʢʧʮ çʈʦʩʘè. 
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ʕʅɽʈɻʆʉɹɽʈɽɻɸʖʑʀɽ ʊɽʍʅʆʃʆɻʀʀ ʈɽʂʋʇɽʈɸʎʀʀ ɺʆɿɼʋʍɸ ɺ ʉʀʉʊɽʄɽ 

ɺɽʅʊʀʃʗʎʀʀ ɾʀʃʓʍ ʀ ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʓʍ ʇʆʄɽʑɽʅʀʁ 

ɹʫʣʘʥʦʚ ɸ. ɼ., ʆʨʣʦʚ ʂ. ʇ., ʊʠʭʦʥ ʀ. ɺ., ʩʪʫʜʝʥʪʳ 4-ʛʦ ʢʫʨʩʘ, 

ɻʣʘʜʢʠʭ ʃ. ɸ., ɻʦʨʶʥʦʚʘ ʄ. ɺ., ʧʨʝʧʦʜʘʚʘʪʝʣʠ 
ʉʪʘʨʦʦʩʢʦʣʴʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤ. ɸ.ɸ. ʋʛʘʨʦʚʘ (ʬʠʣʠʘʣ) ʅʀʊʋ çʄʀʉʠʉè 

ʆʩʢʦʣʴʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʢʦʣʣʝʜʞ 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʟʘʜʘʯʘ ʵʥʝʨʛʝʪʠʢʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ, ʠʩʧʦʣʴʟʫʷ ʤʝʥʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ, ʧʦʣʫʯʘʪʴ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʨʝʟʫʣʴʪʘʪ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʜʝʡʩʪʚʫʝʪ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ çʆʙ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʠ ʠ ʧʦʚʳʰʝʥʠʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠè. 

ʆʩʥʦʚʥʫʶ ʨʦʣʴ ʚ ʧʦʚʳʰʝʥʠʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʚ ʨʘʮʠʦʥʘʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ, ʚ ʫʤʝʥʴʰʝʥʠʠ ʚʣʠʷʥʠʷ ʯʝʣʦʚʝʢʘ ʥʘ ʵʢʦʣʦʛʠʶ ʧʨʠʨʦʜʳ ʟʘʥʠʤʘʶʪ - 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʣʝʛʣʠ ʚ ʦʩʥʦʚʫ ʥʘʰʝʡ ʨʘʙʦʪʳ. 

ɺʩʝʤ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʫ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʩʪʦʷʥʥʦ ʫʪʦʣʷʪʴ ʪʘʢʠʝ ʧʦʪʨʝʙʥʦʩʪʠ, ʢʘʢ ʛʦʣʦʜ ʠ ʞʘʞʜʘ. ʊʘʢʞʝ ʤʳ ʥʫʞʜʘʝʤʩʷ ʚ ʢʠʩʣʦʨʦʜʝ, 

ʯʪʦ ʷʚʣʷʝʪʩʷ, ʧʦʞʘʣʫʡ, ʚʘʞʥʝʡʰʝʡ ʧʦʪʨʝʙʥʦʩʪʴʶ. 

ɼʣʷ ʥʘʩʳʱʝʥʠʷ ʚʦʟʜʫʭʘ ʢʠʩʣʦʨʦʜʦʤ, ʤʳ ʚʳʥʫʞʜʝʥʳ ʧʨʦʚʝʪʨʠʚʘʪʴ ʩʚʦʠ ʧʦʤʝʱʝʥʠʷ. 

ʇʨʠ ʦʙʳʯʥʦʤ ʧʨʦʚʝʪʨʠʚʘʥʠʠ ʪʸʧʣʳʡ ʚʦʟʜʫʭ, ʟʘʤʝʥʷʝʪʩʷ ʭʦʣʦʜʥʳʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʥʝʦʙʭʦʜʠʤʦ ʩʥʦʚʘ ʪʨʘʪʠʪʴ ʵʥʝʨʛʠʶ ʜʣʷ ʥʘʛʨʝʚʘ ʧʦʤʝʱʝʥʠʷ. 

ɺʝʥʪʠʣʷʮʠʷ ʩ ʩʠʩʪʝʤʦʡ ʨʝʢʫʧʝʨʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʵʢʦʥʦʤʠʪʴ ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ. 

ʇʨʦʮʝʩʩ ʨʝʢʫʧʝʨʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʬʦʥʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʦʟʜʫʰʥʳʭ ʧʦʪʦʢʦʚ ʩ ʨʘʟʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ. ʊʦ ʝʩʪʴ ʥʘʛʨʝʪʳʝ ʧʦʪʦʢʠ ʦʪʜʘʶʪ ʩʚʦʝ ʪʝʧʣʦ ʭʦʣʦʜʥʳʤ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʬʦʨʤʠʨʫʷ ʦʧʪʠʤʘʣʴʥʳʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʙʘʣʘʥʩ. ɺ ʚʝʥʪʠʣʷʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʨʝʢʫʧʝʨʘʮʠʷ ï 

ʵʪʦ ʧʝʨʝʜʘʯʘ ʪʝʧʣʘ ʩʚʝʞʝʤʫ ʚʦʟʜʫʭʫ, ʢʦʪʦʨʘʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʦʤ 

ʪʝʧʣʦʦʙʤʝʥʥʠʢʝ. ɹʣʘʛʦʜʘʨʷ ʜʘʥʥʦʤʫ ʤʝʪʦʜʫ, ʤʦʞʥʦ ʵʢʦʥʦʤʠʪʴ ʨʝʩʫʨʩʳ, ʟʘʪʨʘʯʠʚʘʝʤʳʝ ʥʘ 

ʥʘʛʨʝʚ ʚʭʦʜʷʱʝʛʦ ʚ ʧʦʤʝʱʝʥʠʝ ʚʦʟʜʫʭʘ. 

ʇʨʠʥʮʠʧ ʨʝʢʫʧʝʨʘʮʠʠ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʩʠʩʪʝʤʝ ʚʝʥʪʠʣʷʮʠʠ ʚ ʚʠʜʝ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ. 

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʥʳʝ ʩʭʝʤʳ ʢʦʥʩʪʨʫʢʮʠʦʥʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ 

ʩʯʠʪʘʶʪʩʷ ʨʦʪʦʨʥʳʝ ʠ ʧʣʘʩʪʠʥʯʘʪʳʝ ʤʦʜʝʣʠ. ʆʥʠ ʨʘʙʦʪʘʶʪ ʥʘ ʧʨʠʥʮʠʧʝ ʧʝʨʝʜʘʯʠ ʪʝʧʣʘ ʧʨʠ 

ʧʦʤʦʱʠ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ, ʦʪʣʠʯʘʶʪʩʷ ʣʠʰʴ ʝʛʦ ʬʦʨʤʦʡ. ʆʜʥʘʢʦ ʚʩʝ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʦʜʝʣʠ, ʢʨʘʡʥʝ ʥʝʚʳʛʦʜʥʳ ʚ ʫʩʣʦʚʠʷʭ ʭʦʣʦʜʥʦʛʦ ʢʣʠʤʘʪʘ, ʪʘʢ ʢʘʢ ʠʭ ʂʇɼ 

ʦʧʫʩʢʘʝʪʩʷ ʜʦ ʟʥʘʯʝʥʠʡ ʙʣʠʟʢʠʭ ʢ 0. ʂʨʦʤʝ ʪʦʛʦ, ʫ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʦʜʝʣʝʡ ʩʫʱʝʩʪʚʫʝʪ 

ʧʨʦʙʣʝʤʘ ʦʙʤʦʨʦʞʝʥʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʥʜʝʥʩʘʪʘ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʦʜʝʣʴ ʨʝʢʫʧʝʨʘʪʦʨʘ ʨʘʙʦʪʘʝʪ ʥʘ ʦʩʥʦʚʝ ʜʚʫʭ ʙʣʦʢʦʚ, ʚ ʢʘʞʜʦʤ ʠʟ 

ʢʦʪʦʨʳʭ ʫʩʪʘʥʦʚʣʝʥʳ ʜʚʘ ʪʝʧʣʦʥʘʩʦʩʘ. ʊʝʧʣʳʡ ʚʦʟʜʫʭ ʟʘʙʠʨʘʝʪʩʷ ʠʟ ʧʦʤʝʱʝʥʠʷ ʧʨʠ ʧʦʤʦʱʠ 

ʪʝʧʣʦʥʘʩʦʩʘ, ʚ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʦʪʙʦʨ ʠ ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʝ ʪʝʧʣʘ. ʇʦʩʣʝ ʯʝʛʦ, ʜʘʥʥʦʝ ʪʝʧʣʦ 

ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʚʪʦʨʦʡ ʪʝʧʣʦʥʘʩʦʩ, ʠ ʥʘʛʨʝʚʘʝʪ ʧʨʠʪʦʯʥʳʡ ʭʦʣʦʜʥʳʡ ʚʦʟʜʫʭ. ʊʘʢʞʝ ʚ ʦʜʥʦʤ ʠʟ 

ʙʣʦʢʦʚ ʧʨʦʠʩʭʦʜʠʪ ʦʯʠʩʪʢʘ ʚʥʝʰʥʝʛʦ ʚʦʟʜʫʭʘ, ʧʨʠ ʧʦʤʦʱʠ ʋʌ ʠʟʣʫʯʝʥʠʷ. 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʤʦʜʝʣʴ ʨʝʢʫʧʝʨʘʪʦʨʘ ʧʨʦʰʣʘ ʘʧʨʦʙʘʮʠʶ, ʧʨʠ ʢʦʪʦʨʦʡ ʚʳʷʚʣʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʝʨʝʜ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʘʥʘʣʦʛʘʤʠ: 

- ʂʇɼ: ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʩʪʨʘʥʘʭ ʩ ʭʦʣʦʜʥʳʤ ʢʣʠʤʘʪʦʤ ʂʇɼ ʣʫʯʰʠʭ ʤʦʜʝʣʝʡ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 40%, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʂʇɼ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʨʝʢʫʧʝʨʘʪʦʨʘ ʥʝ ʧʘʜʘʝʪ ʥʠʞʝ 80%. 

- ʕʥʝʨʛʦʟʘʪʨʘʪʳ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʦʜʝʣʠ ʧʦʪʨʝʙʣʷʶʪ ʦʪ 3 ʜʦ 7 ʂɺʪ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʧʨʝʜʣʘʛʘʝʤʘʷ ʤʦʜʝʣʴ ʧʦʪʨʝʙʣʷʝʪ 0,1 ʂɺʪ. 

- ʉʘʥʠʪʘʨʠʷ: ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʠʩʪʝʤʳ ʧʦʜʚʝʨʞʝʥʳ ʟʘʨʘʞʝʥʠʶ ʛʨʠʙʢʦʤ ʧʨʠ 

ʧʝʨʝʩʝʯʝʥʠʠ ʚʦʟʜʫʭʘ, ʚ ʧʨʝʜʣʘʛʘʝʤʦʡ ʞʝ ʚʝʨʩʠʠ ʚʦʟʜʫʭ ʧʨʠʪʦʯʥʦʡ ʠ ʚʳʪʷʞʥʦʡ ʚʝʥʪʠʣʷʮʠʠ ʥʝ 

ʧʝʨʝʩʝʢʘʝʪʩʷ, ʘ ʠʟʙʳʪʦʯʥʦʝ ʜʘʚʣʝʥʠʝ ʧʨʠʪʦʯʥʦʛʦ ʚʦʟʜʫʭʘ ʠʩʢʣʶʯʘʝʪ ʧʦʧʘʜʘʥʠʝ ʧʦʩʪʦʨʦʥʥʠʭ 

ʚʝʱʝʩʪʚ ʠʟʚʥʝ ʜʘʞʝ ʧʨʠ ʦʪʢʨʳʪʠʠ ʚʭʦʜʥʦʡ ʜʚʝʨʠ. 

- ʂʨʘʪʥʦʩʪʴ ʦʙʤʝʥʘ ʚʦʟʜʫʭʘ ʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤʘʭ ʧʦʥʠʞʘʝʪʩʷ ʚʤʝʩʪʝ ʩ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʥʘ ʫʣʠʮʝ, ʧʨʠ ʝʝ ʧʘʜʝʥʠʠ ʥʠʞʝ 0 ʫʭʦʜʠʪ ʚ ʩʪʘʨʪ-ʩʪʦʧʥʳʡ ʨʝʞʠʤ, ʘ ʟʘʪʝʤ ʠ ʚʦʚʩʝ 
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ʚ ʘʚʘʨʠʡʥʳʡ ʨʝʞʠʤ. ʂʨʘʪʥʦʩʪʴ ʆɺ ʚ ʧʨʝʜʣʘʛʘʝʤʦʤ ʨʝʢʫʧʝʨʘʪʦʨʝ ʥʝ ʦʛʨʘʥʠʯʝʥʘ ʧʦʥʠʞʝʥʠʝʤ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʚʧʣʦʪʴ ʜʦ -40
0
ʉ. 

- V ʦʙʲʝʤ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʨʝʢʫʧʝʨʘʪʦʨʘ ʩ ʨʘʚʥʦʡ ʤʦʱʥʦʩʪʴʶ ʫ ʧʨʝʜʣʘʛʘʝʤʦʛʦ 3,6ʤ
3
. ɺ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʨʝʢʫʧʝʨʘʪʦʨʘ ʚʩʝʛʦ 0,3ʤ
3
. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʝʜʣʘʛʘʝʤʫʶ ʤʦʜʝʣʴ 

ʤʦʞʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʚʥʝ ʧʦʤʝʱʝʥʠʡ. 

- ʎʝʥʘ: ʧʨʠ ʨʘʚʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʩʝʛʦʜʥʷʰʥʠʭ ʮʝʥʘʭ ʥʘ ʨʝʩʫʨʩʳ, ʩʨʦʢ 

ʦʢʫʧʘʝʤʦʩʪʠ ʧʨʝʜʣʘʛʘʝʤʦʡ ʤʦʜʝʣʠ ʨʝʢʫʧʝʨʘʪʦʨʘ - 2 ʛʦʜʘ, ʧʨʦʪʠʚ 40 ʣʝʪ ʫ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʘʥʘʣʦʛʦʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʙʥʦʛʦ ʦʙʨʘʟʮʘ ʨʝʢʫʧʝʨʘʪʦʨ ʫʩʪʘʥʦʚʣʝʥ ʚ ʢʣʠʥʠʢʝ çɸʡʙʦʣʠʪè, ʛ. ʉʪʘʨʳʡ 

ʆʩʢʦʣ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ɸʢʪʦʤ ʦ ʚʥʝʜʨʝʥʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʡ ʚʳʚʦʜ: 

ʚ ʩʚʷʟʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʤʝʱʝʥʠʷ, ʚʦʟʥʠʢʘʝʪ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʫʩʪʨʦʡʩʪʚʘʭ, ʩʥʠʞʘʶʱʠʭ ʨʘʩʭʦʜʳ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʧʦʤʝʱʝʥʠʷ, ʦʜʥʠʤ ʠʟ ʪʘʢʠʭ 

ʫʩʪʨʦʡʩʪʚ ʷʚʣʷʝʪʩʷ ʨʝʢʫʧʝʨʘʪʦʨ. 

ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʧʦʢʘ ʥʝ ʚʝʟʜʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʝʢʫʧʝʨʘʪʦʨ, ʚ ʦʪʣʠʯʠʝ ʦʪ ɽʚʨʦʧʝʡʩʢʠʭ 

ʩʪʨʘʥ, ʛʜʝ ʫʩʪʘʥʦʚʢʘ ʨʝʢʫʧʝʨʘʪʦʨʦʚ ʚ ʚʝʥʪʠʣʷʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʦʙʷʟʘʪʝʣʴʥʘ. ʅʦ ʵʪʦ ʚʦʧʨʦʩ 

ʚʨʝʤʝʥʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʘʨʫʙʝʞʥʳʭ ʘʥʘʣʦʛʦʚ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʜʣʷ ʙʦʣʝʝ 

ʪʸʧʣʦʛʦ ʢʣʠʤʘʪʘ, ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚ ʫʩʣʦʚʠʷʭ ʥʘʰʝʡ ʩʪʨʘʥʳ. 

ɺ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʦʜʝʣʠ ʨʝʢʫʧʝʨʘʪʦʨʘ ʨʝʰʝʥʳ ʥʝʜʦʩʪʘʪʢʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʘʥʘʣʦʛʦʚ, 

ʢʨʦʤʝ ʪʦʛʦ ʜʘʥʥʘʷ ʤʦʜʝʣʴ ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʫʶ ʩʪʦʠʤʦʩʪʴ ʠ ʙʳʩʪʨʫʶ ʦʢʫʧʘʝʤʦʩʪʴ, 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʢʫʧʝʨʘʪʦʨʦʚ ʩ ʪʦʡ ʞʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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2. ɸʥʜʨʝʝʚ ʉ.ʄ. ʈʘʟʨʘʙʦʪʢʘ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʝʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩ ʫʯʝʪʦʤ 
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ʉʈɸɺʅʀʊɽʃʔʅɸʗ ʆʎɽʅʂɸ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʀʉʇʆʃʔɿʆɺɸʅʀʗ 

ʋʉʊɸʅʆɺʂʀ ʇʈʆɼʋɺʂʀ ʀʅɽʈʊʅʓʄ ɻɸɿʆʄ ʀ ɸɻʈɽɻɸʊɸ ʂʆɺʐ-ʇɽʏʔ 

ɺʦʡʣʝʥʢʦ ʄ.ɸ., ʩʪʫʜʝʥʪ 4 ʢʫʨʩʘ,  

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ - ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʉʘʟʦʥʦʚ ɸ.ɺ. 
ʉʪʘʨʦʦʩʢʦʣʴʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤ. ɸ.ɸ. ʋʛʘʨʦʚʘ (ʬʠʣʠʘʣ) ʅʀʊʋ çʄʀʉʠʉè 

 

ɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʤʝʪʘʣʣʫʨʛʠʠ ʦʩʪʘʶʪʩʷ ʥʝʠʟʤʝʥʥʳʤʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ 

ʠʩʪʦʨʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʘʣʠ, ʦʜʥʦʡ ʠʟ ʪʘʢʠʭ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʦ ʨʘʮʠʦʥʘʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʠ ʫʩʣʦʚʠʠ ʧʦʩʪʦʷʥʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʢʘʯʝʩʪʚʫ ʤʝʪʘʣʣʦʧʨʦʜʫʢʮʠʠ ʠ ʟʘʱʠʪʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʝʪʘʣʣʦʧʨʦʠʟʚʦʜʠʪʝʣʠ ʜʝʣʘʶʪ ʚʳʙʦʨ ʚ ʧʦʣʴʟʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʢʦʥʮʝʧʮʠʠ ʚʳʧʣʘʚʢʠ ʞʠʜʢʦʛʦ ʧʦʣʫʧʨʦʜʫʢʪʘ ʚ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʜʫʛʦʚʦʡ 

ʵʣʝʢʪʨʦʧʝʯʠ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʜʦʚʦʜʢʦʡ ʧʦʣʫʧʨʦʜʫʢʪʘ ʚ ʩʪʘʣʝʨʘʟʣʠʚʦʯʥʦʤ ʢʦʚʰʝ (ʩ/ʢ) ʥʘ 

ʫʯʘʩʪʢʝ ʚʥʝʧʝʯʥʦʡ ʦʙʨʘʙʦʪʢʠ [1]. 

ʅʝʦʙʭʦʜʠʤʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʳʧʫʩʢʘ ʧʦʣʫʧʨʦʜʫʢʪʘ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʜʦʩʪʘʪʦʯʥʦ 

ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ: 1630 ï 1660
ʦ
ʉ ʧʨʠ ʜʘʣʴʥʝʡʰʝʡ ʚʥʝʧʝʯʥʦʡ ʦʙʨʘʙʦʪʢʝ ʥʘ ʘʛʨʝʛʘʪʝ ʢʦʚʰ-

ʧʝʯʴ [2]; 1720 - 1750
ʦ
ʉ ʧʨʠ ʧʨʦʜʫʚʢʝ ʤʝʪʘʣʣʘ ʥʘ ʫʩʪʘʥʦʚʢʝ ʧʨʦʜʫʚʢʠ ʠʥʝʨʪʥʳʤ ʛʘʟʦʤ [3]. 

ʋʨʦʚʝʥʴ ʥʝʦʙʭʦʜʠʤʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʳʧʫʩʢʘ ʪʘʢʞʝ ʚ ʩʫʱʝʩʪʚʝʥʥʦʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʢʦʣʠʯʝʩʪʚʦʤ ʜʦʙʘʚʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʚʚʦʜʠʤʳʭ ʚ ʩ/ʢ ʚ ʧʨʦʮʝʩʩʝ ʚʳʧʫʩʢʘ ʤʝʪʘʣʣʘ ʠʟ ʧʝʯʠ, 

ʩʣʘʞʝʥʥʦʩʪʴʶ ʨʘʙʦʪʳ ʢʨʘʥʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʜʦʩʪʫʧʥʦʩʪʴʶ ʘʛʨʝʛʘʪʦʚ ʚʥʝʧʝʯʥʦʡ ʦʙʨʘʙʦʪʢʠ. 

ʉʘʤʳʤ ʧʨʦʩʪʳʤ ʩʧʦʩʦʙʦʤ ʚʥʝʧʝʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʪʘʣʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʫʣʫʯʰʝʥʠʝ ʝʝ 

ʢʘʯʝʩʪʚʘ, ʷʚʣʷʝʪʩʷ ʧʨʦʜʫʚʢʘ ʞʠʜʢʦʛʦ ʤʝʪʘʣʣʘ ʚ ʢʦʚʰʝ ʠʥʝʨʪʥʳʤ ʛʘʟʦʤ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʧʨʦʩʪʦʪʫ ʤʝʪʦʜʘ, ʦʥ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʵʬʬʝʢʪʠʚʥʳʤ, ʪʘʢ ʢʘʢ ʚʳʧʦʣʥʷʝʪ ʨʷʜ ʚʘʞʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʤʠʥʠʤʫʤ, ʪʨʝʙʫʝʤʳʡ ʧʝʨʝʜ ʨʘʟʣʠʚʢʦʡ ʩʪʘʣʠ. ʇʨʠ ʵʪʦʤ 

ʧʨʦʠʩʭʦʜʠʪ ʛʦʤʦʛʝʥʠʟʘʮʠʷ ʨʘʩʧʣʘʚʘ ʧʦ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ, ʚ ʥʝʢʦʪʦʨʦʡ 

ʩʪʝʧʝʥʠ ʧʨʦʮʝʩʩʳ ʜʝʛʘʟʘʮʠʠ ʠ ʫʜʘʣʝʥʠʝ ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʭ ʚʢʣʶʯʝʥʠʡ. ʂʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ 

ʚʳʰʝ, ʦʜʥʠʤ ʠʟ ʥʝʜʦʩʪʘʪʢʦʚ ʪʘʢʦʛʦ ʩʧʦʩʦʙʘ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʳʧʫʩʢʘ 

ʧʦʣʫʧʨʦʜʫʢʪʘ, ʪʘʢ ʢʘʢ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʜʫʚʢʠ ʪʝʤʧʝʨʘʪʫʨʘ ʤʝʪʘʣʣʘ ʚ ʢʦʚʰʝ ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʤʝʥʴʰʘʝʪʩʷ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʘʢʦʛʦ ʩʧʦʩʦʙʘ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʩʪʘʣʴ 

ʫʧʨʦʱʝʥʥʦʛʦ ʩʦʨʪʘʤʝʥʪʘ, ʫ ʢʦʪʦʨʦʡ ʥʘʜʙʘʚʣʝʥʥʘʷ ʩʪʦʠʤʦʩʪʴ ʤʠʥʠʤʘʣʴʥʘ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʨʦʚʥʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ ʚʳʧʫʩʢʝ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ 

ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʧʨʠ ʵʣʝʢʪʨʦʧʣʘʚʢʝ ʩʪʘʣʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ɼʉʇ ʧʨʦʚʦʜʠʪʩʷ ʢʦʨʦʪʢʠʡ 

ʧʝʨʠʦʜ çʜʦʚʦʜʢʠè (ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʦʪ 2 ʜʦ 7 ʤʠʥʫʪ) ʞʠʜʢʦʛʦ ʧʦʣʫʧʨʦʜʫʢʪʘ [2] ʙʝʟ ʟʘʤʝʥʳ 

ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʰʣʘʢʘ. ɹʦʣʴʰʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʭʘʨʘʢʪʝʨʥʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʜʫʚʢʠ 

ʤʝʪʘʣʣʘ ʥʘ ʫʩʪʘʥʦʚʢʝ ʧʨʦʜʫʚʢʠ ʤʝʪʘʣʣʘ ʚ ʢʦʚʰʝ. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʟʘ ʵʪʦ ʚʨʝʤʷ 

ʧʦʣʫʧʨʦʜʫʢʪ ʛʨʝʝʪʩʷ ʜʦ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʳʧʫʩʢʘ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟ ʰʣʘʢʘ ʥʘ 

ʧʦʥʠʞʝʥʥʳʭ ʩʪʫʧʝʥʷʭ ʥʘʧʨʷʞʝʥʠʷ ʧʝʯʥʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʠ ʫʚʝʣʠʯʝʥʥʦʡ ʪʦʢʦʚʦʡ 

ʥʘʛʨʫʟʢʝ. ʇʨʠ ʵʪʦʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʧʣʘ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʜʫʛ ʤʠʥʠʤʘʣʴʥʘ, ʪʘʢ 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʜʫʛʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʵʢʨʘʥʠʨʫʶʪʩʷ ʦʩʪʘʚʰʠʤʩʷ ʧʝʯʥʳʤ ʰʣʘʢʦʤ. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝ ʩʢʘʟʘʥʥʦʛʦ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʣʘʚʢʠ ʠ ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʩʪʘʣʝʧʣʘʚʠʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʩʪʘʣʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʛʨʝʛʘʪ ʢʦʚʰ-ʧʝʯʴ, ʢʦʪʦʨʳʡ 

ʧʦʟʚʦʣʷʝʪ ʛʠʙʢʦ ʫʧʨʘʚʣʷʪʴ ʧʨʦʮʝʩʩʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʨʘʩʧʣʘʚʘ. ɼʘʥʥʳʡ ʘʛʨʝʛʘʪ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʨʷʜ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʪʘʢʠʭ ʢʘʢ: 

ʜʝʩʫʣʴʬʫʨʘʮʠʷ ʩʪʘʣʠ, ʫʩʨʝʜʥʝʥʠʝ ʤʝʪʘʣʣʘ ʧʦ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ, 

ʠʟʤʝʥʝʥʠʝ ʤʦʨʬʦʣʦʛʠʠ ʠ ʢʦʣʠʯʝʩʪʚʘ ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʭ ʚʢʣʶʯʝʥʠʡ ʟʘ ʩʯʝʪ ʤʠʢʨʦʣʝʛʠʨʦʚʘʥʠʷ, 

ʠʩʢʣʶʯʝʥʠʝ ʙʨʘʢʘ ʤʝʪʘʣʣʘ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʚ ʩʣʫʯʘʝ ʚʳʧʫʩʢʘ ʩʪʘʣʠ ʩ ʧʨʝʚʳʰʝʥʠʝʤ 

ʚʨʝʜʥʳʭ ʧʨʠʤʝʩʝʡ ʟʘ ʩʯʝʪ ʨʘʟʙʘʚʣʝʥʠʷ ʯʠʩʪʳʤ ʤʝʪʘʣʣʦʤ ʜʨʫʛʦʡ ʧʣʘʚʢʠ [4]. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʧʨʠʤʝʥʝʥʠʷ ʘʛʨʝʛʘʪʘ ʢʦʚʰ-ʧʝʯʴ ʷʚʣʷʝʪʩʷ 

ʧʦʥʠʞʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʳʧʫʩʢʘ. ɹʣʘʛʦʜʘʨʷ ʯʝʤʫ ʫʤʝʥʴʰʘʝʪʩʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʣʘʚʢʠ ʧʦʜ 

ʪʦʢʦʤ ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ɼʉʇ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʛʨʝʛʘʪ ʢʦʚʰ-ʧʝʯʴ ʠʤʝʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʫʩʪʘʥʦʚʢʦʡ ʧʨʦʜʫʚʢʠ ʠʥʝʨʪʥʳʤ ʛʘʟʦʤ, ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ 

ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʘʛʨʝʛʘʪʦʤ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʚʩʝ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʩʪʘʣʠ ʩ ʚʳʩʦʢʦʡ ʥʘʜʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʴʶ. 
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ʆʎɽʅʂɸ ɺʃʀʗʅʀʗ ɸʃʔʊɽʈʅɸʊʀɺʅʓʍ ʈɽɸɻɽʅʊʆɺ ʅɸ ʕʌʌɽʂʊʀɺʅʆʉʊʔ 

ʋɼɸʃɽʅʀʗ ʅɸʂʀʇʅʓʍ ʆʊʃʆɾɽʅʀʁ 

ɻʘʣʯʝʥʢʦ ɸ. ɺ., ʩʪʫʜʝʥʪʢʘ 4 ʢʫʨʩʘ (ʙʘʢʘʣʘʚʨʠʘʪʘ) 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ - ʜʦʮʝʥʪ, ʢ.ʪ.ʥ. ʄʘʣʘʭʦʚʘ ʆ.ʀ. 
ʉʪʘʨʦʦʩʢʦʣʴʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤ. ɸ.ɸ. ʋʛʘʨʦʚʘ (ʬʠʣʠʘʣ) ʅʀʊʋ çʄʀʉʠʉè 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʝʪʩʷ ʚʣʠʷʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʨʝʘʛʝʥʪʦʚ ʥʘ ʦʪʣʦʞʝʥʠʷ 

ʥʘʢʠʧʠ, ʨʞʘʚʯʠʥʳ ʠ ʰʣʘʤʘ ʩ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʢʦʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺ 

ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʨʝʘʛʝʥʪʘ ʚʳʩʪʫʧʘʝʪ ʤʦʣʦʯʥʘʷ ʩʳʚʦʨʦʪʢʘ. ʇʦʢʘʟʘʥ ʨʝʟʫʣʴʪʘʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʯʠʩʪʥʦʛʦ ʩʦʩʪʘʚʘ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʤʝʪʘʣʣʘ. ʉʜʝʣʘʥ ʚʳʚʦʜ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ ʜʣʷ ʦʯʠʩʪʢʠ ʢʦʪʝʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ. 

 

ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʫʣʫʯʰʝʥʠʷ ʨʘʙʦʪʳ ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʪʣʦʚ ʷʚʣʷʝʪʩʷ 

ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʫʜʘʣʝʥʠʝ ʦʪʣʦʞʝʥʠʡ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʨʝʘʛʝʥʪʦʚ, ʥʝ 

ʥʘʥʦʩʷʱʠʭ ʚʨʝʜ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. 

ʂʦʪʝʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʠʤʝʶʪ ʥʠʟʢʫʶ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʫʭʫʜʰʘʝʪʩʷ 

ʪʝʧʣʦʧʝʨʝʜʘʯʘ ʯʝʨʝʟ ʟʘʛʨʷʟʥʝʥʥʳʝ ʩʪʝʥʢʠ. 

ʆʙʨʘʟʦʚʘʥʠʝ ʢʦʪʝʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ 

ʧʨʦʮʝʩʩʦʚ: 

- ʨʘʟʣʦʞʝʥʠʷ ʩʦʣʝʡ ʢʘʨʙʦʥʘʪʥʦʡ ʞʝʩʪʢʦʩʪʠ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʚʦʜʳ ʜʦ 70Á ʉ ʠ ʚʳʰʝ: 

Ca(HCO3)2= CaCO3Ź+H2O+CO2, 

Mg(HCO3)2=MgCO3Ź+H2O+CO2; 

- ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʩʝʨʥʦʢʠʩʣʦʛʦ ʢʘʣʴʮʠʷ (ʛʠʧʩʘ) ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʝʛʦ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʟʘ 

ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ; 

- ʢʦʘʛʫʣʷʮʠʠ ʢʨʝʤʥʠʝʚʦʡ ʢʠʩʣʦʪʳ ʠʟ ʢʦʣʣʦʠʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ [1]. 

ɺʦʜʘ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʦʪʣʠʯʘʝʪʩʷ ʩʦʣʝʚʳʤ ʩʦʩʪʘʚʦʤ, ʢʦʣʠʯʝʩʪʚʦʤ, ʩʦʩʪʘʚʦʤ ʠ 

ʩʪʝʧʝʥʴʶ ʜʠʩʧʝʨʩʥʦʩʪʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʙʨʘʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʚʠʜʳ ʥʘʢʠʧʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 1 [1]. 

 

ʊʘʙʣʠʮʘ 1 - ʉʨʝʜʥʠʡ ʩʦʩʪʘʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʥʘʢʠʧʠ 

ɺʠʜ ʥʘʢʠʧʠ ʆʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʥʘʢʠʧʠ, % 

CaCO3 CaSO4 Mg(OH)2 Al 2O3+ 

+Fe2O3 

SiO2 

ʂʘʨʙʦʥʘʪʥʘʷ 65 5 25 4 1 

ʉʫʣʴʬʘʪʥʘʷ (ʛʠʧʩʦʚʘʷ) 7 86 2 2 3 

ʉʫʣʴʬʘʪʥʦ-ʩʠʣʠʢʘʪʥʘʷ 12 28 3 28 29 

ʉʤʝʰʘʥʥʘʷ 32 24 18 16 10 

 

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʙʳʩʪʨʳʤ ʩʧʦʩʦʙʦʤ ʦʯʠʩʪʢʠ ʢʦʪʣʘ ʷʚʣʷʝʪʩʷ ʢʠʩʣʦʪʥʘʷ 

ʧʨʦʤʳʚʢʘ. ʆʜʥʘʢʦ ʦʥʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʘ ʜʣʷ ʢʦʪʣʘ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ 

ʢʦʨʨʦʟʠʦʥʥʳʤʠ ʧʦʚʨʝʞʜʝʥʠʷʤʠ ʠ ʢʠʩʣʦʪʥʫʶ ʧʨʦʤʳʚʢʫ ʥʝʣʴʟʷ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʝ ʤʝʨʦʧʨʠʷʪʠʝ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʥʘʥʦʩʠʪ ʚʨʝʜ ʦʢʨʫʞʘʶʱʝʤʫ 

ʤʠʨʫ [2]. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʦʣʦʯʥʫʶ ʩʳʚʦʨʦʪʢʫ ʜʣʷ ʫʜʘʣʝʥʠʷ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʢʦʪʦʨʘʷ ʥʝ ʦʢʘʟʳʚʘʝʪ ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ 

ʢʦʪʣʘ, ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. 

ʀʟ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ ʚ ʩʳʚʦʨʦʪʢʝ ʦʙʥʘʨʫʞʝʥʳ ʤʦʣʦʯʥʘʷ ʢʠʩʣʦʪʘ, ʣʠʤʦʥʥʘʷ, 

ʥʫʢʣʝʠʥʦʚʘʷ ʠ ʣʝʪʫʯʠʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ ï ʫʢʩʫʩʥʘʷ, ʤʫʨʘʚʴʠʥʘʷ, ʧʨʦʧʠʦʥʦʚʘʷ, ʤʘʩʣʷʥʘʷ. 

ʄʦʣʦʯʥʘʷ ʢʠʩʣʦʪʘ ʦʙʨʘʟʫʝʪʩʷ ʠʟ ʣʘʢʪʦʟʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʙʘʢʪʝʨʠʡ. 

ɺ ʩʦʩʪʘʚ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʣʝʡ ʚʭʦʜʠʪ 67% ʬʦʩʬʦʨʘ, 78% ʢʘʣʴʮʠʷ, 80% ʤʘʛʥʠʷ. 

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʥʠʦʥʦʚ (5,831 ʛ / ʣ) ʠ ʢʘʪʠʦʥʦʚ (3,323 ʛ / ʣ) ʚ ʤʦʣʦʯʥʦʡ 

ʩʳʚʦʨʦʪʢʝ ʘʥʘʣʦʛʠʯʥʦ ʩʦʜʝʨʞʘʥʠʶ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʮʝʣʴʥʦʤ ʤʦʣʦʢʝ. ʀʟ ʢʘʪʠʦʥʦʚ ʚ 
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ʩʳʚʦʨʦʪʢʝ ʧʨʝʦʙʣʘʜʘʶʪ ʢʘʣʠʡ, ʥʘʪʨʠʡ, ʢʘʣʴʮʠʡ, ʤʘʛʥʠʡ ʠ ʞʝʣʝʟʦ ʠʟ ʘʥʠʦʥʦʚ - ʦʩʪʘʪʢʠ 

ʣʠʤʦʥʥʦʡ ʬʦʩʬʦʨʥʦʡ, ʤʦʣʦʯʥʦʡ ʠ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪ [3]. 

ʇʦ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʩʳʚʦʨʦʪʢʘ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʥʦʨʤʘʤ, 

ʠʟʣʦʞʝʥʥʳʤ ʚ ʪʘʙʣʠʮʝ 2 [4]. 

 

ʊʘʙʣʠʮʘ 2 - ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʅʦʨʤʘ ʜʣʷ ʩʳʚʦʨʦʪʢʠ 

 ʧʦʜʩʳʨʥʦʡ ʪʚʦʨʦʞʥʦʡ ʢʘʟʝʠʥʦʚʦʡ 

 ʥʝʩʦʣʝʥʦʡ ʩʦʣʝʥʦʡ   

ʂʠʩʣʦʪʥʦʩʪʴ, Áʊ, ʥʝ ʙʦʣʝʝ 20 20 70 75 

ʊʝʤʧʝʨʘʪʫʨʘ, Áʉ, ʥʝ ʚʳʰʝ 6 

 

ʉʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʩʪʘʚ ʩ ʥʘʠʙʦʣʴʰʝʡ ʢʠʩʣʦʪʥʦʩʪʴʶ ʜʣʷ ʙʦʣʝʝ ʙʳʩʪʨʦʛʦ 

ʨʝʟʫʣʴʪʘʪʘ. 

ɹʣʠʟʢʠʤ ʢ ʧʨʝʜʣʘʛʘʝʤʦʤʫ ʩʧʦʩʦʙʫ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ [5] ʦʯʠʩʪʢʠ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʪ ʥʘʢʠʧʠ, ʛʜʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʟʘʢʚʘʰʠʚʘʶʪ 2-3 ʣ ʧʘʩʪʝʨʠʟʦʚʘʥʥʦʛʦ, 

ʦʭʣʘʞʜʝʥʥʦʛʦ ʜʦ 20-33
o
ʉ ʤʦʣʦʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʰʪʘʤʤʦʚ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ. 

ʉʦʩʪʘʚ ʩʢʚʘʰʠʚʘʶʪ ʠ ʧʝʨʝʤʝʰʠʚʘʶʪ, ʘ ʟʘʪʝʤ ʜʦʙʘʚʣʷʶʪ ʩʚʝʞʫʶ ʦʭʣʘʞʜʝʥʥʫʶ ʩʳʚʦʨʦʪʢʫ, 

ʜʦʚʦʜʷ ʦʙʲʝʤ ʟʘʢʚʘʩʢʠ ʜʦ 100 ʣ ʚ ʪʝʯʝʥʠʠ 2-3 ʩʫʪʦʢ ʩ ʧʝʨʝʤʝʰʠʚʘʥʠʝʤ ʯʝʨʝʟ ʢʘʞʜʳʝ 3-4 ʯ ʧʦ 

5 ʤʠʥ. ʇʦʣʫʯʝʥʥʫʶ ʟʘʢʚʘʩʢʫ ʠ ʩʚʝʞʫʶ ʦʭʣʘʞʜʝʥʥʫʶ ʤʦʣʦʯʥʫʶ ʩʳʚʦʨʦʪʢʫ ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʠ 

10:90 ʤʘʩ.% ʟʘʣʠʚʘʶʪ ʚʦ ʚʥʫʪʨʝʥʥʠʡ ʦʙʲʝʤ ʦʯʠʱʘʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ [5]. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʧʦʩʦʙʘ ʦʯʠʩʪʢʠ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʦʡ ʙʳʣ ʚʟʷʪ 

ʦʙʨʘʟʝʮ ʩʪʘʣʴʥʦʡ ʪʨʫʙʳ ʩ ʦʪʣʦʞʝʥʠʷʤʠ ʥʘʢʠʧʠ ʠ ʢʦʨʨʦʟʠʠ ʤʝʪʘʣʣʘ. 

ʆʙʨʘʟʝʮ ʙʳʣ ʧʦʛʨʫʞʝʥ ʚ ʩʦʩʫʜ ʩ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʦʡ ʦʙʲʝʤʦʤ 2 ʣʠʪʨʘ ʥʘ 12 ʯʘʩʦʚ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 
ʈʠʩʫʥʦʢ 1 - ɺʣʠʷʥʠʝ ʤʦʣʦʯʥʦʡ ʩʳʚʦʨʦʪʢʠ ʥʘ ʦʙʨʘʟʝʮ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʦ ʟʘʤʝʯʝʥʦ ʩʣʝʜʫʶʱʝʝ: 

- ʤʦʣʦʯʥʘʷ ʩʳʚʦʨʦʪʢʘ ʩʧʨʘʚʣʷʝʪʩʷ ʩ ʢʦʨʨʦʟʠʝʡ ʤʝʪʘʣʣʘ, ʧʨʠ ʵʪʦʤ ʥʝ ʥʘʥʦʩʠʪ ʚʨʝʜ 

ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

- ʦʪʣʦʞʝʥʠʷ ʥʘʢʠʧʠ ʫʤʝʥʴʰʠʣʠʩʴ ʚ ʦʙʲʝʤʝ, ʦʩʪʘʪʢʠ ʩʪʘʣʠ ʨʳʭʣʳʤʠ, ʣʝʛʢʦ 

ʫʜʘʣʷʝʤʳʤʠ ʧʨʠ ʤʝʭʘʥʠʯʝʩʢʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ; 

- ʩʦʩʪʘʚ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʠʤ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʦʯʠʩʪʢʠ ʢʦʪʣʦʚ. 
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1. ʏʝʨʥʳʰʝʚ, ɼ. ɺ. ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʥʘʢʠʧʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʧʣʘʩʪʠʥʯʘʪʳʭ ʚʦʜʦʥʘʛʨʝʚʘʪʝʣʷʭ 

ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʠʭ ʨʘʙʦʪʳ: ʜʠʩé ʢʘʥʜ. ʪʝʭ. ʥʘʫʢ / ɼ. ɺ. ʏʝʨʥʳʰʝʚ. -ʄ., 2002.- ʉ. 

127-131. 

2. ʕʢʩʧʣʫʘʪʘʮʠʷ ʧʘʨʦʚʦʛʦ ʢʦʪʣʘ ɹʕʄ-25/4,0-380ɻʄ: ʪʝʭʥʠʯʝʩʢʘʷ ʠʥʩʪʨʫʢʮʠʷ / ɸ.ʃ. 

ɺʠʥʦʛʨʘʜʦʚ-ʆɸʆ çʆʕʄʂè, 2012.- 40 ʩ.  



24 
 

3. ʍʨʘʤʮʦʚ ɸ.ɻ. ʄʦʣʦʯʥʘʷ ʩʳʚʦʨʦʪʢʘ,- ʄ.: ɸʛʨʦʧʨʦʤʠʟʜʘʪ, 1990. ʉ. 46-47. 

4. ɻʆʉʊ ʈ 53438-2009. ʉʳʚʦʨʦʪʢʘ ʤʦʣʦʯʥʘʷ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. 

5. ʇʘʪ. 2213922 ʈʦʩʩʠʷ, ʄʇʂ C02F 5/08. ʉʧʦʩʦʙ ʦʯʠʩʪʢʠ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʦʪ ʥʘʢʠʧʠ /ɺ. ʅ. ɹʦʛʦʤʦʣʦʚ ɺ.ʅ. (ʈʦʩʩʠʷ), ɺ. ʇ. ɿʚʝʥʠʛʦʨʦʜʩʢʠʡ (ʋʢʨʘʠʥʘ) - 

ˉ20016140243/12; ɿʘʷʚʣʝʥʦ 16.09.20014; ʆʧʫʙʣ. 05.11. 2016. 

 

 

 

http://www.findpatent.ru/byauthors/167303/
http://www.findpatent.ru/byauthors/167304/


25 
 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʆʉʆɹɽʅʅʆʉʊɽʁ ɸʉʀʄʄɽʊʈʀʏʅʆɻʆ ʇʈʆʎɽʉʉɸ 

ʇʈʆʂɸʊʂʀ 

ɻʦʨʙʫʥʦʚ ʂ.ʉ., ʩʪʫʜʝʥʪ 1 ʢʫʨʩʘ ʤʘʛʠʩʪʨʘʪʫʨʳ 

ɹʘʭʘʝʚ ʂ.ɺ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 
ʃʠʧʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɺ ʧʨʘʢʪʠʢʝ ʣʠʩʪʦʧʨʦʢʘʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʠʤʝʶʪ ʤʝʩʪʦ ʧʨʦʮʝʩʩʳ 

ʧʨʦʢʘʪʢʠ ʩ ʘʩʠʤʤʝʪʨʠʝʡ ʢʦʥʪʘʢʪʥʳʭ ʫʩʣʦʚʠʡ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʢʦʥʪʘʢʪʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʷʭ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʥʝʧʨʘʚʠʣʴʥʦʡ 

ʥʘʩʪʨʦʡʢʠ ʧʨʦʢʘʪʥʦʛʦ ʩʪʘʥʘ, ʥʝʪʦʯʥʦʩʪʝʡ ʚ ʠʟʛʦʪʦʚʣʝʥʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪ. ʧ., ʘ ʚ ʨʷʜʝ 

ʩʣʫʯʘʝʚ ʩʦʟʜʘʝʪʩʷ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ. ʇʨʠ ʵʪʦʤ ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʝʘʣʠʟʫʝʪʩʷ 

ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʘʩʠʤʤʝʪʨʠʠ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʬʘʢʪʦʨʳ ʧʦʷʚʣʝʥʠʝ ʘʩʠʤʤʝʪʨʠʯʥʦʡ ʧʨʦʢʘʪʢʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʭ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. ɸʩʠʤʤʝʪʨʠʯʥʳʤ ʧʨʦʮʝʩʩʦʤ ʧʨʦʢʘʪʢʠ 

ʥʘʟʳʚʘʝʪʩʷ ʪʘʢʦʡ ʧʨʦʮʝʩʩ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʪʩʫʪʩʪʚʫʝʪ ʧʦʣʥʘʷ ʩʠʤʤʝʪʨʠʷ: ʨʘʟʣʠʯʥʳ ʜʠʘʤʝʪʨʳ 

ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ, ʦʪʣʠʯʘʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʦʛʜʘ ʦʜʠʥ ʠʟ ʚʘʣʢʦʚ ʷʚʣʷʝʪʩʷ ʥʝ 

ʧʨʠʚʦʜʥʳʤ, ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʠʝ ʚ ʩʢʦʨʦʩʪʠ ʤʝʞʜʫ ʚʘʣʢʘʤʠ ʠ ʠʭ ʚʟʘʠʤʦʨʘʩʧʦʣʦʞʝʥʠʝ. ɺ ʥʘʰʝ 

ʚʨʝʤʷ ʵʪʠ ʧʨʦʮʝʩʩʳ ʧʦʣʫʯʘʶʪ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʚ ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ. ʇʨʦʮʝʩʩ 

ʣʠʩʪʦʚʦʡ ʧʨʦʢʘʪʢʠ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʧʨʦʮʝʩʩʦʤ ʠ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʧʨʦʢʘʪʢʘ 

ʚʩʝʛʜʘ ʘʩʠʤʤʝʪʨʠʯʥʘ, ʘ ʚ ʩʣʫʯʘʡ ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʦʢʘʪʢʠ ʝʩʪʴ ʠʜʝʘʣʠʟʘʮʠʷ 

ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʡ. ɸʩʠʤʤʝʪʨʠʷ ʤʦʞʝʪ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʚʚʝʜʝʥʘ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʧʨʦʮʝʩʩʘ, 

ʧʦʟʚʦʣʠʪ ʫʧʨʘʚʣʷʪʴ ʬʦʨʤʦʡ ʨʘʩʢʘʪʘ, ʫʤʝʥʴʰʠʪʴ ʫʩʠʣʠʡ ʧʨʦʢʘʪʢʠ, ʠ ʧʨʠ ʵʪʦ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ 

ʚʳʩʦʢʠʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʡ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ. 

ɺʘʞʥʝʡʰʠʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʜʘʥʥʦʛʦ ʚʠʜʘ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʢʘʪʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʝʛʦ ʚʥʝʜʨʝʥʠʷ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ ʘʛʨʝʛʘʪʘʭ ʙʝʟ ʠʭ ʧʦʣʥʦʡ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ. 

ʎʝʣʝʥʘʧʨʘʚʣʝʥʥʘʷ ʘʩʠʤʤʝʪʨʠʷ ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴʩʷ ʟʘ ʩʯʝʪ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ 

ʬʘʢʪʦʨʦʚ: 

1) ʨʘʟʥʠʮʘ ʜʠʘʤʝʪʨʦʚ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ; 

2) ʨʘʟʥʠʮʘ ʩʢʦʨʦʩʪʝʡ ʨʘʙʦʯʠʭ ʚʘʣʢʦʚ; 

3) ʨʘʟʥʠʮʘ ʫʩʣʦʚʠʡ ʪʨʝʥʠʷ ʥʘ ʢʦʥʪʘʢʪʝ ʩ ʚʝʨʭʥʠʤ ʠ ʥʠʞʥʠʤ ʨʘʙʦʯʠʤʠ ʚʘʣʢʘʤʠ; 

4) ʞʝʩʪʢʦ ʟʘʜʘʥʥʳʡ ʫʛʦʣ ʚʭʦʜʘ ʠ ʚʳʭʦʜʘ ʧʦʣʦʩʳ ʠʟ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ; 

5) ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʬʘʢʪʦʨ; 

6) ʨʘʟʣʠʯʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʬʘʢʪʦʨʦʚ (1-5). 

ʉ ʮʝʣʴʶ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʨʘʩʩʤʦʪʨʠʤ ʧʨʦʮʝʩʩ 

ʧʨʦʢʘʪʢʠ ʚ ʚʘʣʢʘʭ ʨʘʟʥʦʛʦ ʜʠʘʤʝʪʨʘ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʨʘʟʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ 

ʧʨʠʚʦʜʥʦʡ, ʘ ʜʨʫʛʦʡ ʥʝ ʧʨʠʚʦʜʥʦʡ. ɿʘʜʘʯʘ ʧʦʣʦʩʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʜ ʫʛʣʦʤ ʢ ʦʩʠ ʧʨʦʢʘʪʢʠ. 

ʌʦʨʤʘ ʧʨʦʜʦʣʴʥʦʛʦ ʩʝʯʝʥʠʷ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʩʣʫʯʘʷ ʧʦʢʘʟʘʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 1. ʆʩʥʦʚʥʳʤʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʘʢʦʛʦ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʷʚʣʷʶʪʩʷ 

ʫʛʦʣ ʟʘʭʚʘʪʘ ʥʘ ʚʝʨʭʥʝʤ ʚʘʣʢʝ , ʫʛʦʣ ʟʘʭʚʘʪʘ ʥʘ ʥʠʞʥʝʤ ʚʘʣʢʝ , ʜʣʠʥʘ ʢʦʥʪʘʢʪʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʚʝʨʭʥʝʤ ʚʘʣʢʝ , ʜʣʠʥʘ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʥʠʞʥʝʤ ʚʘʣʢʝ , 

ʪʝʢʫʱʘʷ ʚʳʩʦʪʘ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ . ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʣʫʯʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʩʦʦʪʥʦʰʝʥʠʷ: 

 (1) 

 (2) 

ʇʨʠ ʧʨʦʢʘʪʢʝ ʩ ʦʜʥʠʤ ʧʨʠʚʦʜʥʳʤ ʚʘʣʢʦʤ ʚʝʣʠʯʠʥʫ ʢʨʠʪʠʯʝʩʢʦʛʦ ʫʛʣʘ ʥʘ ʥʝ 

ʧʨʠʚʦʜʥʦʤ ʚʘʣʢʝ ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʨʘʚʥʦʡ. ʆʧʨʝʜʝʣʠʪʴ ʢʦʥʪʘʢʪʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʦʯʘʛʝ 

ʜʝʬʦʨʤʘʮʠʠ ʤʦʞʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʞʝʥʝʨʥʦʛʦ ʤʝʪʦʜʘ (ʤʝʪʦʜʘ ʪʦʥʢʠʭ ʩʝʯʝʥʠʡ), 

ʫʯʠʪʳʚʘʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʩʣʫʯʘʷ 

ʧʨʦʢʘʪʢʠ. ʇʨʠ ʵʪʦʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʨʘʟʣʠʯʠʝ ʚ ʚʝʣʠʯʠʥʝ ʢʨʠʪʠʯʝʩʢʠʭ ʫʛʣʦʚ ʥʘ ʧʨʠʚʦʜʥʦʤ ʠ ʥʝ 
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ʧʨʠʚʦʜʥʦʤ ʚʘʣʢʘʭ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʩʩʤʦʪʨʝʥʠʷ ʪʨʝʭ ʭʘʨʘʢʪʝʨʥʳʭ ʟʦʥ ʧʦ ʜʣʠʥʝ 

ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ: ʦʪʩʪʘʚʘʥʠʷ, ʩ ʧʨʦʪʠʚ ʥʘʧʨʘʚʣʝʥʥʳʤ ʜʝʡʩʪʚʠʝʤ ʩʠʣ ʪʨʝʥʠʷ ʠ ʦʧʝʨʝʞʝʥʠʷ. 

 
ʈʠʩʫʥʦʢ 1 - ʌʦʨʤʘ ʧʨʦʜʦʣʴʥʦʛʦ ʩʝʯʝʥʠʷ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʡ ʜʣʷ ʘʩʠʤʤʝʪʨʠʯʥʦʛʦ ʩʣʫʯʘʷ 

ʧʨʦʢʘʪʢʠ 

 

ʉʘʤʳʤ ʫʧʨʘʚʣʷʝʤʳʤ ʠ ʵʬʬʝʢʪʠʚʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʘʩʠʤʤʝʪʨʠʯʥʦʡ ʧʨʦʢʘʪʢʠ ʷʚʣʷʪʴʩʷ 

ʨʝʩʠʥʭʨʦʥʠʟʘʮʠʷ ʩʢʦʨʦʩʪʝʡ ʚʝʜʫʱʝʛʦ V1 ʠ ʚʝʜʦʤʦʛʦ V2 ʚʘʣʢʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʳʤ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʘʩʠʤʤʝʪʨʠʠ: 

=V1/V2.       (3) 

ʊʘʢʫʶ ʞʝ ʟʘʚʠʩʠʤʦʩʪʴ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ, ʝʩʣʠ ʧʦʜʙʠʨʘʪʴ ʘʩʠʤʤʝʪʨʠʶ ʧʫʪʝʤ 

ʥʘʭʦʞʜʝʥʠʷ ʚʘʣʢʦʚ ʨʘʟʥʦʛʦ ʜʠʘʤʝʪʨʘ. ʉʢʦʨʦʩʪʥʘʷ ʘʩʠʤʤʝʪʨʠʷ ʫʣʫʯʰʘʝʪ ʩʣʫʞʝʙʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʦʪʦʚʦʛʦ ʧʨʦʢʘʪʘ ʠʟʤʝʥʷʝʪ ʩʪʝʧʝʥʴ ʥʘʛʨʫʟʢʠ ʪʨʘʥʩʤʠʩʩʠʡ ʚʝʜʫʱʝʛʦ 

(ʠʤʝʶʱʝʛʦ ʙʦʣʴʰʫʶ ʩʢʦʨʦʩʪʴ) ʠ ʚʝʜʦʤʦʛʦ ʚʘʣʢʦʚ. ʅʘʛʨʫʟʢʘ ʥʘ ʪʨʘʥʩʤʠʩʩʠʶ ʠ ʧʨʠʚʦʜ 

ʚʝʜʫʱʝʛʦ ʚʘʣʢʘ ʚʦʟʨʘʩʪʘʝʪ, ʘ ʚʝʜʦʤʳʡ ʚʘʣʦʢ ʠ ʝʛʦ ʧʨʠʚʦʜ ʨʘʟʛʨʫʞʘʶʪʩʷ ʚʧʣʦʪʴ ʜʦ ʧʝʨʝʭʦʜʘ 

ʚ ʛʝʥʝʨʘʪʦʨʥʳʡ ʨʝʞʠʤ. ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʫʩʠʣʠʷ ʧʨʦʢʘʪʢʠ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʩʠʤʤʝʪʨʠʠ 

ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. ʇʦ ʜʘʥʥʦʤʫ ʛʨʘʬʠʢʫ ʟʘʚʠʩʠʤʦʩʪʠ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʩʥʠʞʝʥʠʠ 

ʫʩʠʣʠʷ ʧʨʦʢʘʪʢʠ ʦʢʦʣʦ 10%. 
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ʈʠʩʫʥʦʢ 2 - ɿʘʚʠʩʠʤʦʩʪʴ ʫʩʠʣʠʷ ʧʨʦʢʘʪʢʠ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʩʠʤʤʝʪʨʠʡ  

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɹʘʭʘʝʚ ʂ.ɺ. ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʢʘʯʝʩʪʚʘ if-ʩʪʘʣʠ ʥʘ ʦʩʥʦʚʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ, ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʨʝʞʠʤʦʚ ʛʦʨʷʯʝʡ ʧʨʦʢʘʪʢʠ /ʉʢʦʤʦʨʦʭʦʚʘ ɽ.ɺ.,// ɺ ʢʥʠʛʝ: ʉʙʦʨʥʠʢ 

ʪʝʟʠʩʦʚ ʜʦʢʣʘʜʦʚ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩʪʫʜʝʥʪʦʚ ʠ ʘʩʧʠʨʘʥʪʦʚ ʃʠʧʝʮʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʦʩʚʷʱʘʝʪʩʷ 60-ʣʝʪʠʶ ʃʠʧʝʮʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ: ʚ 2-ʭ ʯʘʩʪʷʭ. 2016. ʉ. 260-261. 

2. ɹʝʣʴʩʢʠʡ ʉ.ʄ ʩʧʦʩʦʙ ʧʨʦʢʘʪʢʠ ʣʠʩʪʦʚʦʡ ʩʪʘʣʠ / ʄʫʭʠʥ ʖ.ɸ., ɹʘʭʘʝʚ ʂ.ɺ.// ʧʘʪʝʥʪ ʥʘ 
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ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʥʢʠʭ ʩʪʘʣʴʥʳʭ ʧʦʣʦʩ: ʤʦʥʦʛʨʘʬʠʷ. ʏ.2. ï ʃʠʧʝʮʢ: ʀʟʜ-ʚʦ 
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ʋʃʋʏʐɽʅʀɽ ʉʀʉʊɽʄʓ ʊʈɸʅʉʇʆʈʊʀʈʆɺʂʀ ʍɺʆʉʊʆɺʆɻʆ ʄɸʊɽʈʀɸʃɸ ɺ 

ʋʉʃʆɺʀʗʍ ɸʆ çʂʆʄɹʀʅɸʊ ʂʄɸ ʈʋɼɸè 

ɻʦʨʜʝʝʚ ʀ.ɼ., ʩʪʫʜʝʥʪ 4 ʢʫʨʩʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʌʝʜʠʥʘ ɺ.ɺ. 
ʉʪʘʨʦʦʩʢʦʣʴʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤ. ɸ.ɸ. ʋʛʘʨʦʚʘ (ʬʠʣʠʘʣ) ʅʀʊʋ çʄʀʉʠʉè 

 

ʇʨʠ ʜʦʙʳʯʝ ʨʫʜʳ ʥʘ ʂʦʨʦʙʢʦʚʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʞʝʣʝʟʠʩʪʳʭ ʢʚʘʨʮʠʪʦʚ 

ʧʨʠʥʠʤʘʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʦʯʠʩʪʥʦʡ ʚʳʝʤʢʠ ʵʪʘʞʥʦ-ʢʘʤʝʨʥʦʡ ʩʠʩʪʝʤʦʡ ʨʘʟʨʘʙʦʪʢʠ ʩ 

ʨʘʟʤʝʱʝʥʠʝʤ ʚ ʚʳʨʘʙʦʪʘʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʭʚʦʩʪʦʚ ʦʙʦʛʘʱʝʥʠʷ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʭʚʦʩʪʦʚ ʦʙʦʛʘʱʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʟʘʢʣʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ 

ʨʘʟʤʝʱʝʥʠʝʤ ʚʩʝʛʦ ʠʭ ʦʙʲʝʤʘ ʚ ʚʳʨʘʙʦʪʘʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʰʘʭʪʳ ʦʙʝʩʧʝʯʠʚʘʝʪ [1]: 

- ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʠ ʨʘʟʤʝʱʝʥʠʝ ʚ ʥʠʭ ʭʚʦʩʪʦʚ 
ʦʙʦʛʘʱʝʥʠʷ; 

- ʫʣʫʯʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʚʦʟʜʫʰʥʦʛʦ ʙʘʩʩʝʡʥʘ ʟʘ ʩʯʝʪ ʠʩʢʣʶʯʝʥʠʷ çʧʳʣʝʥʠʷè ʧʣʷʞʝʡ 
ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ; 

- ʫʣʫʯʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʟʘ ʩʯʝʪ ʠʩʢʣʶʯʝʥʠʷ ʠʭ ʟʘʛʨʷʟʥʝʥʠʷ 

ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʳʤʠ ʚʦʜʘʤʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ; 

- ʠʩʢʣʶʯʝʥʠʝ ʦʪʪʦʨʞʝʥʠʷ ʟʝʤʝʣʴ ʧʦʜ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ; 

- ʫʤʝʥʴʰʝʥʠʝ ʦʙʲʝʤʦʚ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʧʨʠ ʚʳʝʤʢʝ ʨʫʜʳ ʧʫʩʪʦʪ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʯʠʩʪʥʦʡ ʚʳʝʤʢʠ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʛʦ ʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʧʦʣʝʟʥʦʛʦ ʠʩʢʦʧʘʝʤʦʛʦ. 

ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʟʘʢʣʘʜʦʯʥʦʡ ʩʤʝʩʠ ʧʨʠʤʝʥʷʶʪʩʷ ʪʝʢʫʱʠʝ ʭʚʦʩʪʳ ʦʙʦʛʘʪʠʪʝʣʴʥʦʡ 

ʬʘʙʨʠʢʠ ʩʦ ʩʣʝʜʫʶʱʠʤ ʧʘʨʘʤʝʪʨʘʤʠ: 

- ʧʣʦʪʥʦʩʪʴ ʧʫʣʴʧʳ 1,2 ʪ/ʤ
3
 

- ʪʝʤʧʝʨʘʪʫʨʘ  19Á ʉ 

- ʩʠʪʦʚʦʡ ʩʦʩʪʘʚ 99% ʢʣʘʩʩʘ ʤʠʥʫʩ 400 ʤʢʤ, 52% ʢʣʘʩʩʘ ʤʠʥʫʩ 44 ʤʢʤ 
- ʧʣʦʪʥʦʩʪʴ ʪʚʝʨʜʦʛʦ 2,86 ï 2,9 ʪ/ʤ

3 

ʊʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʭʚʦʩʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʙʝʟʥʘʧʦʨʥʳʤ (ʩʘʤʦʪʝʯʥʳʤ) 

ʧʫʣʴʧʦʧʨʦʚʦʜʦʤ ʜʠʘʤʝʪʨʦʤ 800 ʤʤ. ʇʦ ʚʩʝʡ ʜʣʠʥʝ ʢʘʥʘʣʘ ʟʥʘʯʝʥʠʷ ʫʢʣʦʥʦʚ ʢʦʣʝʙʣʶʪʩʷ ʦʪ 

ʤʠʥʠʤʘʣʴʥʳʭ ʜʦ ʢʨʠʪʠʯʝʩʢʠ ʚʳʩʦʢʠʭ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʧʨʦʠʩʭʦʜʠʪ ʜʚʠʞʝʥʠʠ ʧʫʣʴʧʳ ʩʦ 

ʩʢʦʨʦʩʪʴʶ ʥʠʞʝ ʢʨʠʪʠʯʝʩʢʦʡ, ʪʚʝʨʜʳʝ ʯʘʩʪʠʮʳ ʦʩʘʞʜʘʶʪʩʷ ʥʘ ʜʥʝ ʪʨʫʙʳ, ʦʙʨʘʟʫʷ ʟʘʠʣʝʥʠʷ, 

ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ ʪʝʯʝʥʠʶ. ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʪʨʝʙʫʝʪ ʥʝʦʪʣʘʛʘʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ, ʪʘʢ ʢʘʢ 

ʤʦʞʝʪ ʧʦʚʣʝʯʴ ʟʘ ʩʦʙʦʡ ʧʦʩʣʝʜʩʪʚʠʷ ʚʧʣʦʪʴ ʜʦ ʦʩʪʘʥʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ 

ʩʢʦʨʦʩʪʴ ʩʤʝʩʠ ʚʳʰʝ ʢʨʠʪʠʯʝʩʢʦʡ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ, ʧʦʵʪʦʤʫ ʧʨʦʠʩʭʦʜʠʪ ʠʩʪʠʨʘʥʠʝ ʵʪʠʭ 

ʫʯʘʩʪʢʦʚ ʧʫʣʴʧʦʧʨʦʚʦʜʘ. 

ʆʩʥʦʚʥʳʝ ʧʫʪʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ: 

1. ʋʩʪʘʥʦʚʢʘ ʥʘʩʦʩʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ ʧʦ ʚʩʝʤʫ ʫʯʘʩʪʢʫ 
ʧʫʣʴʧʦʧʨʦʚʦʜʘ. ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʟʘʪʨʘʪʳ ʥʘ ʧʦʢʫʧʢʫ 2 ʥʘʩʦʩʦʚ, ʠʭ ʤʦʥʪʘʞ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʶ. 

2. ʀʩʧʦʣʴʟʦʚʘʪʴ ʬʠʣʴʪʨ, ʫʣʘʚʣʠʚʘʶʱʠʡ ʢʨʫʧʥʳʝ ʯʘʩʪʠʮʳ. ɺʣʝʯʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʨʘʩʭʦʜʦʚ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʮʠʢʣ, ʚ ʩʣʝʜʩʪʚʠʝ ʫʚʝʣʠʯʝʥʠʷ ʨʘʩʭʦʜʘ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

3. ɿʘʤʝʥʘ ʩʪʘʨʦʛʦ ʧʫʣʴʧʦʧʨʦʚʦʜʘ ʥʘ ʥʦʚʳʡ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʫʤʝʥʴʰʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪ 
ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʠ ʩʦʢʨʘʪʠʪʴ ʚʣʠʷʥʠʝ ʩʠʣ ʪʨʝʥʠʷ ʥʘ ʦʩʘʞʜʝʥʠʝ ʯʘʩʪʠʮ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ 

ʠʟʤʝʥʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʫʢʣʦʥʘ. 

ʎʝʣʴʶ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʙʝʟʥʘʧʦʨʥʳʭ ʧʫʣʴʧʦʧʨʦʚʦʜʦʚ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ 

ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʙʝʟʥʘʧʦʨʥʦʛʦ ʛʠʜʨʦʪʨʘʥʩʧʦʨʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʘʟʤʝʨʦʚ ʞʠʚʦʛʦ ʩʝʯʝʥʠʷ 

ʧʦʪʦʢʘ ʧʫʣʴʧʳ, ʩʢʦʨʦʩʪʠ ʝʝ ʜʚʠʞʝʥʠʷ. ɹʝʟʥʘʧʦʨʥʳʡ ʛʠʜʨʦʪʨʘʥʩʧʦʨʪ ʩʣʝʜʫʝʪ ʧʨʦʝʢʪʠʨʦʚʘʪʴ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʧʫʣʴʧʳ ʦʙʝʩʧʝʯʠʚʘʣʘ ʜʚʠʞʝʥʠʝ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ ʚʦ 

ʚʟʚʝʰʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ (Vʨ ² 1,2Vʢʨ). 

ʂʨʠʪʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʛʠʜʨʦʩʤʝʩʠ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʫ, ʧʨʠ ʢʦʪʦʨʦʡ ʥʝ ʙʫʜʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʦʩʘʞʜʝʥʠʝ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ, ʤ/ʩ [2]: 



29 
 

Vʢʨ=3,5 , 

ʛʜʝ ʈʚʚ ï ʚʝʩʦʚʘʷ ʢʦʥʩʠʩʪʝʥʮʠʷ ʧʫʣʴʧʳ, %; R ï ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʨʘʜʠʫʩ, ʤ ʦʧʨʝʜʝʣʷʝʪʩʷ g ï 

ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ, ʤ/ʩ
2
; dʩʨ ï ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʳʭ ʯʘʩʪʠʮ, ʤ (ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ); Wʩʨ ï ʛʠʜʨʘʚʣʠʯʝʩʢʘʷ ʢʨʫʧʥʦʩʪʴ 

ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʳʭ ʯʘʩʪʠʮ ʛʦʨʥʦʡ ʧʦʨʦʜʳ, ʤ/ʩ. 

ʌʘʢʪʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ ʧʫʣʴʧʳ ʚ ʪʨʫʙʦʧʨʦʚʦʜʝ, (Vʨ, ʤ/ʩ) 
=

, 

ʛʜʝ i ï ʫʢʣʦʥ, ʤ/ʤ (ʩʤ. ʧʨʦʜʦʣʴʥʳʡ ʧʨʦʬʠʣʴ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ D=800ʤʤ); ŭ ï 

ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʣʠʷʥʠʝ ʢʦʥʩʠʩʪʝʥʮʠʠ ʛʠʜʨʦʩʤʝʩʠ; C ï ʢʦʵʬʬʠʮʠʝʥʪ ʐʝʟʠ; R ï 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʨʘʜʠʫʩ, ʤ. 

ʈʘʩʯʝʪ ʩʢʦʨʦʩʪʠ ʩ ʫʯʝʪʦʤ ʚʝʣʠʯʠʥʳ ʫʢʣʦʥʘ, ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʨʘʜʠʫʩʘ ʠ 

ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʪʨʫʙʳ ʙʳʣ ʚʳʧʦʣʥʝʥʳ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ Excel. ʈʝʟʫʣʴʪʘʪʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 
ʈʠʩʫʥʦʢ 1 - ɿʘʚʠʩʠʤʦʩʪʴ ʩʢʦʨʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʫʢʣʦʥʘ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʪʝʯʝʥʠʠ ʧʫʣʴʧʳ ʧʦ ʫʯʘʩʪʢʘʤ ʪʨʫʙʦʧʨʦʚʦʜʘ ʩ ʟʥʘʯʝʥʠʷʤʠ ʫʢʣʦʥʦʚ 

ʦʪ 0,001 ʜʦ 0,005 ʫʩʣʦʚʠʝ Vʨ ² 1,2Vʢʨ ʥʝ ʩʦʙʣʶʜʘʝʪʩʷ ʠ ʟʜʝʩʴ ʧʨʦʠʩʭʦʜʠʪ ʦʩʘʞʜʝʥʠʝ ʯʘʩʪʠʮ 

ʥʘ ʜʥʦ. ɹʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʫʢʣʦʥʘ ʚʝʜʫʪ ʢ ʙʳʩʪʨʦʤʫ ʠʟʥʦʩʫ ʫʯʘʩʪʢʦʚ ʧʫʣʴʧʦʧʨʦʚʦʜʘ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʫʟʣʘ ʩʛʫʱʝʥʠʷ ʧʫʣʴʧʳ [ʊʝʢʩʪ]. ʆɸ çʂʄɸʨʫʜʘè 2016. - 5 ʩ. 

2. ʗʣʪʘʥʝʮ ʀ.ʄ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʦʪʢʨʳʪʳʭ ʛʠʜʨʦʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʠ ʜʨʘʞʥʳʭ 

ʨʘʟʨʘʙʦʪʦʢ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʋʯʝʙʥʠʢ ʜʣʷ ʚʫʟʦʚ. ð ʄʦʩʢʚʘ: ʀʟʜ-ʚʦ ʄʦʩʢʦʚʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʛʦʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 2003. ð 358 ʩ 
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ʈɽʂʆʅʉʊʈʋʂʎʀʗ ʕʃɽʂʊʈʆʆɹʆʈʋɼʆɺɸʅʀʗ ʊʆʂɸʈʅʆ-ʂɸʈʋʉɽʃʔʅʆɻʆ 

ʆɼʅʆʉʊʆɽʏʅʆɻʆ ʉʊɸʅʂɸ ʄɸʈʂʀ 1512, ʕʉʇʎ ɸʆ çʆʕʄʂè 

ɻʦʨʷʠʥʦʚ ʉʝʨʛʝʡ ɻʝʥʘʜʴʝʚʠʯ, ʩʪʫʜʝʥʪ 4-ʛʦ ʢʫʨʩʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʉʫʣʴʜʠʥ ɼʤʠʪʨʠʡ ɺʣʘʜʠʤʠʨʦʚʠʯ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ 
ʉʪʘʨʦʦʩʢʦʣʴʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤ. ɸ.ɸ. ʋʛʘʨʦʚʘ (ʬʠʣʠʘʣ) ʅʀʊʋ çʄʀʉʠʉè 

ʆʩʢʦʣʴʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʢʦʣʣʝʜʞ 

 

ʈʝʢʦʥʩʪʨʫʢʮʠʷ - ʵʪʦ ʢʦʤʧʣʝʢʩ ʨʘʙʦʪ ʧʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʠ ʦʙʥʦʚʣʝʥʠʶ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʢʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʫʣʫʯʰʠʪʴ ʝʝ ʪʝʭʥʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʧʦʢʘʟʘʪʝʣʠ. 

ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʝʨʝʜ ʫʩʪʘʥʦʚʢʦʡ ʥʦʚʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ. ʕʢʦʥʦʤʠʷ ʚ ʚʠʜʝ ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ 

ʩʨʝʜʩʪʚ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʟʘʢʫʧʢʫ ʥʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʊʘʢʞʝ ʥʝʤʘʣʦʚʘʞʥʳʤ 

ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʷ ʚʨʝʤʝʥʠ, ʟʘʪʨʘʯʠʚʘʝʤʦʛʦ ʥʘ ʝʛʦ ʥʘʣʘʜʢʫ, ʫʩʪʘʥʦʚʢʫ ʠ ʥʘ 

ʦʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ, ʨʘʙʦʪʘʶʱʝʛʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʜʘʥʥʦʤ ʩʪʘʥʢʝ. ʕʢʦʥʦʤʠʷ ʚʨʝʤʝʥʠ 

ʧʦʟʚʦʣʷʝʪ ʥʝ ʧʦʥʝʩʪʠ ʙʦʣʴʰʠʝ ʜʝʥʝʞʥʳʝ ʫʙʳʪʢʠ ʠʟ-ʟʘ ʜʣʠʪʝʣʴʥʦʡ ʦʩʪʘʥʦʚʢʠ ʩʪʘʥʢʘ, ʢʦʪʦʨʘʷ 

ʧʨʠʚʝʜʝʪ ʢ ʧʨʦʩʪʦʶ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʮʝʭʝ, ʜʣʷ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʨʘʙʦʪʫ ʢʦʪʦʨʳʭ 

ʪʨʝʙʫʝʪʩʷ ʦʙʨʘʙʦʪʢʘ ʱʠʪʦʚ ʠ ʚʘʣʦʚ ʥʘ ʪʦʢʘʨʥʦ-ʢʘʨʫʩʝʣʴʥʦʤ ʩʪʘʥʢʝ, ʯʪʦ ʚ ʦʙʱʝʤ ʧʨʠʚʦʜʠʪ ʢ 

ʟʘʤʝʜʣʝʥʠʶ ʨʘʙʦʪʳ ʚʩʝʛʦ ʮʝʭʘ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʧʨʦʝʢʪʘ ʩʚʷʟʘʥʘ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʢʘʯʝʩʪʚʝʥʥʦʡ ʠ ʥʘʜʝʞʥʦʡ ʨʘʙʦʪʳ 

ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʙʦʨʘ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʩʭʝʤ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʠ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ. 

ʉʚʦʝʚʨʝʤʝʥʥʦ ʧʨʦʚʝʜʝʥʥʘʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʪʦʢʘʨʥʦ-

ʢʘʨʫʩʝʣʴʥʦʛʦ ʩʪʘʥʢʘ ʤʦʜʝʣʠ 1512 ʦʙʝʩʧʝʯʠʪ ʙʝʟʘʚʘʨʠʡʥʫʶ ʨʘʙʦʪʫ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʪʝʭʦʙʩʣʫʞʠʚʘʥʠʝ 

ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʪʘʥʢʘ. 

ʎʝʣʴ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ: 

1. ʋʩʪʨʘʥʝʥʠʠ ʥʝʜʦʩʪʘʪʢʦʚ ʪʦʢʘʨʥʦ-ʢʘʨʫʩʝʣʴʥʦʛʦ ʩʪʘʥʢʘ, ʧʦʷʚʠʚʰʠʭʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʤʦʨʘʣʴʥʦʛʦ ʠʟʥʦʩʘ ʨʷʜʘ ʵʣʝʤʝʥʪʦʚ ʫʩʪʨʦʡʩʪʚʘ; 

2. ʋʣʫʯʰʝʥʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʩʣʝʜʩʪʚʠʝ ʫʚʝʣʠʯʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ; 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʕʉʇʎ ɸʆ çʆʕʄʂè.. ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʷʚʣʷʝʪʩʷ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʝ ʪʦʢʘʨʥʦ-ʢʘʨʫʩʝʣʴʥʦʛʦ ʩʪʘʥʢʘ 1512. 

ɸʢʮʠʦʥʝʨʥʦʝ ʦʙʱʝʩʪʚʦ çʆʩʢʦʣʴʩʢʠʡ ʵʣʝʢʪʨʦʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʡ ʢʦʤʙʠʥʘʪè (ɸʆ 

çʆʕʄʂè) ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʆɸʆ çʍʦʣʜʠʥʛʦʚʘʷ ʢʦʤʧʘʥʠʷ Ăʄʝʪʘʣʣʦʠʥʚʝʩʪñè. 

ɺ ʩʦʩʪʘʚ ʕʉʇʎ ʚʭʦʜʠʪ ʩʣʝʜʫʶʱʝʝ ʦʩʥʦʚʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ: 

- ʉʪʘʣʝʧʣʘʚʠʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʚʳʧʣʘʚʢʠ ʟʘʜʘʥʥʳʭ ʤʘʨʦʢ ʩʪʘʣʝʡ ʚ ʯʝʪʳʨʝʭ 

ʜʫʛʦʚʳʭ ʵʣʝʢʪʨʦʧʝʯʘʭ, ʜʚʘ ʘʛʨʝʛʘʪʘ ʢʦʤʧʣʝʢʩʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʪʘʣʠ (ɸʂʆʉ), ʜʚʝ ʫʩʪʘʥʦʚʢʠ 

ʧʨʦʜʫʚʢʠ-ʚʘʢʫʫʤʠʨʦʚʘʥʠʷ ʩʪʘʣʠ, ʠ ʜʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ ʧʨʦʜʫʚʢʠ ʘʨʛʦʥʦʤ, ʧʷʪʴ 

ʫʩʪʘʥʦʚʦʢ ʥʝʧʨʝʨʳʚʥʦʡ ʨʘʟʣʠʚʢʠ ʩʪʘʣʠ, ʘ ʪʘʢʞʝ ʯʝʪʳʨʝ ʧʝʯʠ ʟʘʤʝʜʣʝʥʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ. 

- ʏʝʪʳʨʝ ʯʝʪʳʨʝʭʨʫʯʴʝʚʳʭ ʋʅʈʉ ʜʣʷ ʨʘʟʣʠʚʢʠ ʞʠʜʢʦʡ ʩʪʘʣʠ, ʚʢʣʶʯʘʷ ʫʩʪʨʦʡʩʪʚʘ 

ʚʳʧʨʷʤʣʝʥʠʷ ʥʝʧʨʝʨʳʚʥʳʭ ʟʘʛʦʪʦʚʦʢ ʠ ʠʭ ʨʘʟʜʝʣʝʥʠʷ ʥʘ ʤʝʨʥʳʝ ʜʣʠʥʳ ʠ ʤʘʰʠʥʳ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʣʠʪʴʷ ʟʘʛʦʪʦʚʢʠ. 

- ʆʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ (ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ 

ʦʭʣʘʞʜʝʥʠʷ), ʘ ʪʘʢʞʝ ʜʣʷ ʦʩʤʦʪʨʘ, ʤʝʩʪʥʦʡ ʟʘʯʠʩʪʢʠ ʜʝʬʝʢʪʥʳʭ ʟʘʛʦʪʦʚʦʢ ʠ, ʚ ʩʣʫʯʘʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʦʪʨʝʟʢʠ ʜʝʬʝʢʪʥʦʡ ʯʘʩʪʠ ʟʘʛʦʪʦʚʦʢ. 

ʅʘʨʷʜʫ ʩ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʚ ʩʦʩʪʘʚ ʕʉʇʎ ʚʭʦʜʷʪ ʩʧʝʮʠʬʠʯʝʩʢʦʝ 

ʜʣʷ ʮʝʭʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʪʨʘʥʩʧʦʨʪʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʩʝʪʝʚʦʝ ʭʦʟʷʡʩʪʚʦ, 

ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʝ, ʂʀʇ, ʩʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʢʦʥʩʪʨʫʢʮʠʠ ʟʜʘʥʠʡ, ʘ ʪʘʢʞʝ 

ʩʦʦʨʫʞʝʥʠʷ ʠ ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʫʪʠ ʠ ʢʦʤʤʫʥʠʢʘʮʠʠ ʚ ʧʨʝʜʝʣʘʭ ʕʉʇʎ. 
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ɺ ʮʝʭʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʦʚʝʡʰʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʝʤʳ ʠ ʦʧʝʨʘʮʠʠ: ʧʨʦʜʫʚʢʘ 

ʘʨʛʦʥʦʤ, ʚʘʢʫʫʤʠʨʦʚʘʥʠʝ, ʦʙʨʘʙʦʪʢʘ ʧʦʨʦʰʢʦʦʙʨʘʟʥʳʤʠ ʨʝʘʛʝʥʪʘʤʠ, ʟʘʱʠʪʘ ʩʪʨʫʠ ʤʝʪʘʣʣʘ 

ʦʪ ʚʪʦʨʠʯʥʦʛʦ ʦʢʠʩʣʝʥʠʷ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʦʜʜʝʨʞʘʥʠʝ ʫʨʦʚʥʷ ʤʝʪʘʣʣʘ ʚ ʢʨʠʩʪʘʣʣʠʟʘʪʦʨʝ, 

ʪʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʠ ʩʧʝʮʠʘʣʴʥʘʷ ʟʘʯʠʩʪʢʘ ʣʠʪʦʡ ʟʘʛʦʪʦʚʢʠ. 

ʊʦʢʘʨʥʦ-ʢʘʨʫʩʝʣʴʥʳʝ ʩʪʘʥʢʠ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʪʷʞʝʣʳʭ ʜʝʪʘʣʝʡ ʙʦʣʴʰʦʛʦ 

ʜʠʘʤʝʪʨʘ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʜʣʠʥʳ. ʅʘ ʵʪʠʭ ʩʪʘʥʢʘʭ ʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʧʦʯʪʠ ʚʩʝ 

ʪʦʢʘʨʥʳʝ ʦʧʝʨʘʮʠʠ. 

ʉʪʘʥʦʢ ʪʦʢʘʨʥʦ-ʢʘʨʫʩʝʣʴʥʳʡ ʦʜʥʦʩʪʦʝʯʥʳʡ 1512 ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʩʨʝʜʠ ʪʦʢʘʨʥʦ-ʢʘʨʫʩʝʣʴʥʳʭ ʩʪʘʥʢʦʚ. ʉʪʘʥʦʢ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ 

ʪʦʢʘʨʥʫʶ ʦʙʨʘʙʦʪʢʫ ʜʝʪʘʣʝʡ ʜʠʘʤʝʪʨʦʤ ʜʦ 1250 ʤʤ. 

ʂʦʥʩʪʨʫʢʮʠʷ ʩʪʘʥʢʘ 1512 ʫʥʠʬʠʮʠʨʦʚʘʥʘ ʩ ʢʦʥʩʪʨʫʢʮʠʝʡ ʩʪʘʥʢʘ ʤʦʜʝʣʠ 1516 ʠ 

ʦʪʣʠʯʘʝʪʩʷ ʪʦʣʴʢʦ ʨʘʟʤʝʨʘʤʠ ʧʣʘʥʰʘʡʙʳ ʠ ʤʦʱʥʦʩʪʴʶ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ. 

ʅʘ ʩʪʘʥʢʝ ʧʨʦʠʟʚʦʜʷʪ ʮʠʣʠʥʜʨʠʯʝʩʢʦʝ ʠ ʢʦʥʠʯʝʩʢʦʝ ʦʙʪʘʯʠʚʘʥʠʝ ʠ ʨʘʩʪʘʯʠʚʘʥʠʝ, 

ʧʨʦʪʘʯʠʚʘʥʠʝ ʧʣʦʩʢʦʩʪʝʡ - ʢʘʢ ʚʥʫʪʨʝʥʥʠʭ, ʪʘʢ ʠ ʥʘʨʫʞʥʳʭ, ʩʚʝʨʣʝʥʠʝ, ʟʝʥʢʝʨʦʚʘʥʠʝ ʠ 

ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʮʝʥʪʨʘʣʴʥʳʭ ʦʪʚʝʨʩʪʠʡ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʠʩʪʦʚʦʝ ʠ ʯʠʩʪʦʚʦʝ ʦʙʪʘʯʠʚʘʥʠʝ 

ʧʣʦʩʢʠʭ ʪʦʨʮʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. 

ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʪʘʥʢʘ - ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 44-93. ʉʪʘʥʢʠ ʪʦʢʘʨʥʦ-

ʢʘʨʫʩʝʣʴʥʳʝ. ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠ ʨʘʟʤʝʨʳ. ʅʦʨʤʳ ʪʦʯʥʦʩʪʠ ʠ ʞʝʩʪʢʦʩʪʠ. [2]. 

ʊʦʢʘʨʥʦ-ʢʘʨʫʩʝʣʴʥʳʡ ʩʪʘʥʦʢ ʨʘʙʦʪʘʝʪ ʧʦʯʪʠ ʙʝʟ ʦʩʪʘʥʦʚʦʢ, ʪʘʢ ʢʘʢ ʚʳʧʦʣʥʷʝʪ 

ʙʦʣʴʰʠʥʩʪʚʦ ʜʝʡʩʪʚʠʡ ʧʦ ʦʙʨʘʙʦʪʢʝ ʯʘʩʪʝʡ ʨʝʤʦʥʪʠʨʫʝʤʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʘʰʠʥ ʚ ʮʝʭʝ. 

ʀʟ-ʟʘ ʚʳʩʦʢʦʡ ʥʘʛʨʫʟʢʠ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʝ ʩʪʘʥʢʘ ʙʳʩʪʨʝʝ ʠʟʥʘʰʠʚʘʝʪʩʷ ʠ 

ʫʤʝʥʴʰʘʝʪʩʷ ʪʦʯʥʦʩʪʴ ʨʘʙʦʯʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʨʦʙʣʝʤʘʤ 

ʩ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʝʡ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʠʟʚʝʩʪʠ ʨʝʢʦʥʩʪʨʫʢʮʠʶ 

ʠʤʝʶʱʝʛʦʩʷ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʩʪʘʥʢʘ ʧʦʟʚʦʣʠʪ ʧʨʦʜʣʠʪʴ ʩʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʙʝʟ 

ʩʥʠʞʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ. ʋʩʪʘʥʦʚʢʘ ʯʘʩʪʦʪʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʦʙʝʩʧʝʯʠʪ ʧʣʘʚʥʳʡ ʨʘʟʛʦʥ ʠ 

ʪʦʨʤʦʞʝʥʠʝ ʜʚʠʛʘʪʝʣʷ, ʯʪʦ ʩʥʠʟʠʪ ʠʟʥʦʩ ʤʝʭʘʥʠʯʝʩʢʦʡ ʯʘʩʪʠ ʪʦʢʘʨʥʦ-ʢʘʨʫʩʝʣʴʥʦʛʦ ʩʪʘʥʢʘ ʠ 

ʧʨʦʜʣʠʪ ʩʨʦʢ ʩʣʫʞʙʳ, ʪʘʢʞʝ ʯʘʩʪʦʪʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʨʘʩʭʦʜ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ʊʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʵʣʝʢʪʨʦʧʨʠʚʦʜʫ ʛʣʘʚʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠ ʧʦʜʘʯʠ ʪʦʢʘʨʥʦ-

ʢʘʨʫʩʝʣʴʥʳʭ ʩʪʘʥʢʦʚ: 

- ʵʣʝʢʪʨʦʧʨʠʚʦʜ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ; 

- ʚʳʩʦʢʘʷ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ; 

- ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʰʫʤʦʚ ʠ ʚʠʙʨʘʮʠʡ; 

- ʤʠʥʠʤʘʣʴʥʳʝ ʨʘʟʤʝʨʳ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʧʨʠ ʚʳʩʦʢʦʤ ʚʨʘʱʘʶʱʝʤ ʤʦʤʝʥʪʝ; 

- ʚʳʩʦʢʘʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ; 

- ʟʥʘʯʠʪʝʣʴʥʘʷ ʧʝʨʝʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠʚʦʜʘ ʚ ʨʝʞʠʤʘʭ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʠ 

ʧʦʚʪʦʨʥʦ-ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʥʘʛʨʫʟʢʠ; 

- ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʨʝʛʫʣʠʨʦʚʘʥʠʷ; 

- ʚʳʩʦʢʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ; 

- ʚʳʩʦʢʦʝ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʧʨʠ ʨʘʟʛʦʥʝ ʠ ʪʦʨʤʦʞʝʥʠʠ, ʧʦʜʢʣʶʯʝʥʠʠ ʠ ʦʪʢʣʶʯʝʥʠʠ 

ʥʘʛʨʫʟʢʠ ʠ ʧʨʠ ʨʝʚʝʨʩʝ ʧʦʜ ʥʘʛʨʫʟʢʦʡ ʥʘ ʩʘʤʳʭ ʤʘʣʳʭ ʯʘʩʪʦʪʘʭ ʚʨʘʱʝʥʠʷ; 

ɻʣʘʚʥʳʤ ʧʨʠʚʦʜʦʤ ʚ ʪʦʢʘʨʥʦ-ʢʘʨʫʩʝʣʴʥʦʤ ʩʪʘʥʢʝ 1512 ʷʚʣʷʝʪʩʷ ʘʩʠʥʭʨʦʥʥʳʡ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʩ ʢʦʨʦʪʢʦʟʘʤʢʥʫʪʳʤ ʨʦʪʦʨʦʤ 4ɸʄ200ʄ4ʋɿ, ʩʨʝʜʥʠʡ ʩʨʦʢ ʩʣʫʞʙʳ 

ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʝʪ 15 ʣʝʪ. ɼʚʠʛʘʪʝʣʴ ʧʦʜʚʝʨʛʘʣʩʷ ʤʥʦʞʝʩʪʚʫ ʨʝʤʦʥʪʦʚ, ʧʦʵʪʦʤʫ ʫʩʪʘʨʝʣ 

ʢʘʢ ʬʠʟʠʯʝʩʢʠ, ʪʘʢ ʠ ʤʦʨʘʣʴʥʦ. ɺ ʮʝʣʷʭ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʫʣʫʯʰʝʥʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʩʪʘʥʢʘ ʠ ʫʧʨʦʱʝʥʠʶ ʨʘʙʦʪʳ ʩ ʥʠʤ ʜʚʠʛʘʪʝʣʴ ʜʦʣʞʝʥ ʙʳʪʴ ʟʘʤʝʥʝʥ ʥʘ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʫʶ 

ʚʝʨʩʠʶ. 

ʏʪʦʙʳ ʫʣʫʯʰʠʪʴ ʨʘʙʦʪʫ ʜʚʠʛʘʪʝʣʷ, ʘ ʪʘʢ ʞʝ ʝʛʦ ʧʫʩʢʦʚʳʝ ʩʚʦʡʩʪʚʘ ʪʦʢʦʚ, ʥʘ ʩʪʘʥʢʝ 

ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥ ʯʘʩʪʦʪʥʳʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʨʝʛʫʣʠʨʦʚʘʪʴ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʜʝʪʘʣʠ ʚ ʩʦʦʪʚʝʪʩʚʠʠ ʩ ʬʘʢʪʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʦʡ, ʦʙʝʩʧʝʯʠʪ ʚʳʩʦʢʠʡ ʧʫʩʢʦʚʦʡ ʤʦʤʝʥʪ, ʧʣʘʚʥʳʡ ʧʫʩʢ ʙʝʟ ʧʫʩʢʦʚʳʭ ʪʦʢʦʚ ʠ ʫʜʘʨʦʚ, 
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ʠ ʦʩʪʘʥʦʚʢʫ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʝʛʦ ʚʨʘʱʝʥʠʷ, ʧʦʟʚʦʣʠʪ 

ʩʪʘʥʢʫ ʨʘʙʦʪʘʪʴ ʥʘ ʩʢʦʨʦʩʪʷʭ ʚʳʰʝ ʥʦʤʠʥʘʣʴʥʦʡ, ʦʙʝʩʧʝʯʠʪ ʧʦʣʥʫʶ ʵʣʝʢʪʨʦʟʘʱʠʪʫ 

ʜʚʠʛʘʪʝʣʷ ʦʪ ʧʝʨʝʛʨʫʟʦʢ ʧʦ ʪʦʢʫ, ʧʝʨʝʛʨʝʚʘ, ʦʙʨʳʚʘ ʬʘʟ ʠ ʫʪʝʯʝʢ ʥʘ ʟʝʤʣʶ, ʫʤʝʥʴʰʝʥʠʝ 

ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʟʘ ʩʯʝʪ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʤ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʛʨʫʟʢʠ, ʫʚʝʣʠʯʝʥʠʝ ʩʨʦʢʘ ʩʣʫʞʙʳ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʧʦʚʳʰʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʫʧʨʦʱʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ [1]. 

ʂ ʟʘʤʝʥʝ ʧʨʝʜʣʦʞʝʥ ʘʩʠʥʭʨʦʥʥʳʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʩ ʢʦʨʦʪʢʦʟʘʤʢʥʫʪʳʤ ʨʦʪʦʨʦʤ 

4ɸʄ200ʄ4ʋɿ ʥʘ ʩʦʧʦʩʪʘʚʠʤʳʡ ʩ ʥʠʤ, ʥʦ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʡ ʘʩʠʥʭʨʦʥʥʳʡ 

ʢʦʨʦʪʢʦʟʘʤʢʥʫʪʳʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ 5ɸ200ʄ4 ʨʘʙʦʪʘʶʱʠʡ ʩʦʚʤʝʩʪʥʦ ʩ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ 

ʯʘʩʪʦʪʳ. 

ɼʚʠʛʘʪʝʣʠ 4ɸʄ200ʄ4ʋɿ ʠ 5ɸ200ʄ4 ʠʤʝʶʪ ʤʦʱʥʦʩʪʴ ʨʘʚʥʫʶ 37ʢɺʪ, ʧʨʠ 

ʥʘʧʨʷʞʝʥʠʠ ʚ 380ɺ, ʂʦʵʬʬʠʮʠʝʥʪʳ ʤʦʱʥʦʩʪʠ 0,86 ʠ 0,89, ʂʇɼ 91% ʠ 92%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʨʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʯʘʩʪʦʪʳ ʢ ʥʦʚʦʤʫ ʜʚʠʛʘʪʝʣʶ, ʦʥ ʩʪʘʥʝʪ 

ʥʘʤʥʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʝʡ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʝʡ ʠ ʧʨʦʱʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ [4]. 

ɺʳʙʦʨ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʯʘʩʪʦʪʳ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʤʦʱʥʦʩʪʴ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʜʚʠʛʘʪʝʣʷ ʧʝʨʝʤʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʩʦʧʦʩʪʘʚʠʤʘ ʩ ʤʦʱʥʦʩʪʴʶ 

ʯʘʩʪʦʪʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ [3]. 

ʈʘʩʩʯʠʪʘʥʳ ʠ ʚʳʙʨʘʥʳ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʘʧʧʘʨʘʪʳ ʟʘʱʠʪʳ ʜʣʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ 

ʪʦʢʘʨʥʦ-ʢʘʨʫʩʝʣʴʥʦʛʦ ʩʪʘʥʢʘ ʚ ʚʠʜʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ ʤʘʨʢʠ ɸɽ 2053 100 

ʪʦʢʦʧʨʦʚʦʜʷʱʠʡ ʢʘʙʝʣʴ ʤʘʨʢʠ ɺɺɻ 3ʭ35. 

ʈʝʟʫʣʴʪʘʪʳ ʨʝʢʦʥʩʪʨʫʢʮʠʠ: 

1. ɿʘʤʝʥʘ ʘʩʠʥʭʨʦʥʥʦʛʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʩ ʬʘʟʥʳʤ ʨʦʪʦʨʦʤ ʥʘ ʘʩʠʥʭʨʦʥʥʳʡ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʩ ʢʦʨʦʪʢʦʟʘʤʢʥʫʪʳʤ ʨʦʪʦʨʦʤ ʦʙʝʩʧʝʯʠʪ ʧʦʚʳʰʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʦʱʥʦʩʪʠ ʪʦʢʘʨʥʦ-ʢʘʨʫʩʝʣʴʥʦʛʦ ʩʪʘʥʢʘ. 

2. ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʯʘʩʪʦʪʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʩʷ 

ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʝ ʧʨʠ ʨʘʙʦʪʝ ʩʪʘʥʢʘ. 

3. ʉʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʧʣʘʚʥʳʡ ʧʫʩʢ ʙʝʟ ʧʫʩʢʦʚʳʭ ʪʦʢʦʚ ʠ ʫʜʘʨʦʚ, ʪʝʤ ʩʘʤʳʤ 

ʧʦʚʳʰʘʝʪʩʷ ʩʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʠ ʫʤʝʥʴʰʘʶʪʩʷ ʟʘʪʨʘʪʳ ʥʘ ʪʝʭʥʠʯʝʩʢʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ. 

ʉʫʤʤʘ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʢ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, 77007,09 ʨʫʙ. ʦʢʫʧʠʪʩʷ ʚ ʪʝʯʝʥʠʝ 3 ʤʝʩʷʮʝʚ ʟʘ 

ʩʯʝʪ ʛʘʨʘʥʪʠʨʫʝʤʦʡ ʙʝʟʘʚʘʨʠʡʥʦʡ ʨʘʙʦʪʝ, ʧʦʚʳʰʝʥʠʶ ʥʘʜʝʞʥʦʩʪʠ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʩʥʠʞʝʥʠʶ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩʪʘʥʢʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʦʚʝʜʝʥʠʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʪʦʢʘʨʥʦ-ʢʘʨʫʩʝʣʴʥʦʛʦ ʩʪʘʥʢʘ ʤʦʜʝʣʠ 1512 

ʧʦʟʚʦʣʠʪ: ʫʚʝʣʠʯʠʪʴ ʩʨʦʢ ʩʣʫʞʙʳ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʪ ʯʝʛʦ ʩʥʠʟʷʪʩʷ ʟʘʪʨʘʪʳ ʥʘ 

ʪʝʭʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʪʘʥʢʘ, ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʷʪʩʷ ʟʘʪʨʘʪʳ ʥʘ 

ʧʦʪʨʝʙʣʷʝʤʫʶ ʠʤ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ, ʫʚʝʣʠʯʠʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʪʘʥʢʘ, ʯʪʦ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦʚʣʠʷʝʪ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪ ʚʩʝʛʦ ʵʣʝʢʪʨʦʨʝʤʦʥʪʥʦʛʦ ʮʝʭʘ 

ʠ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʮʝʣʦʤ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʐʝʭʦʚʮʦʚ ɺ.ʇ., ʕʣʝʢʪʨʠʯʝʩʢʦʝ ʠ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ: ʋʯʝʙʥʠʢ. - ʄ.: 

ʌʦʨʫʤ: ʀʅʌʈɸ-ʄ.2004. ï 407ʩ. 

2. ʊʦʢʘʨʥʦ-ʢʘʨʫʩʝʣʴʥʳʡ ʩʪʘʥʦʢ 1512 [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: https:// 

http://stankiexpert.ru/stanki/. 
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ʇɽʈʉʇɽʂʊʀɺʓ ʇɽʈɽʈɸɹʆʊʂʀ ʊʀʊɸʅʉʆɼɽʈɾɸʑɽɻʆ ʉʓʈʔʗ ɺ ʈʆʉʉʀʀ 

ɻʨʠʰʢʠʥʘ ɽ. ɺ. ʩʪʫʜʝʥʪʢʘ 3-ʛʦ ʢʫʨʩʘ 
ʌʠʣʠʘʣ ʅʀʊʋ ʄʀʉʠʉ ʚ ʛ. ɻʫʙʢʠʥʝ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʠʚʝʜʝʥ ʦʙʟʦʨ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʠʪʘʥʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ ʚ 

ʈʦʩʩʠʠ, ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʠʟ ʜʘʥʥʦʛʦ ʚʠʜʘ ʩʳʨʴʷ ʢʦʥʮʝʥʪʨʘʪʦʚ: ʠʣʴʤʝʥʠʪʦʚʳʭ, 

ʨʫʪʠʣʦʚʳʭ, ʪʠʪʘʥʦʚʳʭ, ʠʣʴʤʝʥʠʪʦʚʳʭ, ʮʠʨʢʦʥʦʚʳʭ, ʤʦʥʘʮʠʪʦʚʳʭ, ʜʠʩʪʝʥ-ʩʠʣʠʤʘʥʠʪʦʚʳʭ ʠ 

ʪ.ʜ. ʈʘʟʚʠʪʠʝ ʵʥʝʨʛʝʪʠʢʠ, ʘʚʠʘʮʠʠ ʠ ʢʦʩʤʦʥʘʚʪʠʢʠ ʩ ʧʦʟʠʮʠʠ ʧʨʠʤʝʥʝʥʠʷ ʚʳʩʦʢʠʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʝ ʚ ʦʙʣʘʩʪʠ ʩʳʨʴʝʚʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʪ ʟʘʨʫʙʝʞʥʳʭ ʟʘʩʪʘʚʠʪ ʥʘʩ ʧʝʨʝʩʤʦʪʨʝʪʴ ʩʚʦʸ ʦʪʥʦʰʝʥʠʝ ʢ ʪʝʤʝ ʜʦʙʳʯʠ ʠ 

ʧʝʨʝʨʘʙʦʪʢʝ ʪʠʪʘʥʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ ʚ ʈʦʩʩʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʣʴʤʝʥʠʪ, ʪʠʪʘʥ, ʮʠʨʢʦʥ, ʨʫʪʠʣ, ʪʘʥʪʘʣ, ʢʚʘʨʮ, ʤʦʥʘʮʠʪ, ʤʘʛʥʝʪʠʪ, 

ʭʨʦʤʠʪ, ʣʝʡʢʦʢʩʝʥ, ʛʨʘʥʘʪ, ʪʫʤʘʣʠʥ, ʤʘʛʥʠʪʥʦʝ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʦʙʦʛʘʱʝʥʠʝ. 

 

ɺʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʚʦʧʨʦʩ ʦʪʩʫʪʩʪʚʠʷ ʪʠʪʘʥʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ ʚ 

ʈʦʩʩʠʠ, ʪ.ʢ. ʩʦʙʩʪʚʝʥʥʳʭ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʤʘʭ, ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʪ. ʄʝʩʪʦʨʦʞʜʝʥʠʷ, ʦʩʚʦʝʥʠʝ ʢʦʪʦʨʳʭ ʥʘʯʘʣʦʩʴ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ, ʥʝ 

ʩʤʦʛʫʪ ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʢʨʫʧʥʝʡʰʠʭ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʪʠʪʘʥʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ. ʀʟ ʯʠʩʣʘ ʠʟʚʝʩʪʥʳʭ 70 ʪʠʪʘʥʩʦʜʝʨʞʘʱʠʭ ʤʠʥʝʨʘʣʦʚ 

ʥʘʠʙʦʣʴʰʝʝ ʧʨʦʤʳʰʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʠʪʘʥʘ ʠʤʝʶʪ ʪʦʣʴʢʦ ʯʝʪʳʨʝ: ʨʫʪʠʣ, 

ʠʣʴʤʝʥʠʪ, ʧʝʨʦʚʩʢʠʪ ʠ ʩʬʝʥ. ʀʟ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʠʦʢʩʠʜʘ ʪʠʪʘʥʘ 33% ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʠʣʴʤʝʥʠʪʦʚʳʡ ʢʦʥʮʝʥʪʨʘʪ, 14% - ʥʘ ʧʨʠʨʦʜʥʳʡ ʨʫʪʠʣʦʚʳʡ, 16% - ʥʘ ʩʠʥʪʝʪʠʯʝʩʢʠʡ ʨʫʪʠʣ ʠ 

37% - ʥʘ ʪʠʪʘʥ ʚ ʪʠʪʘʥʦʚʳʭ ʰʣʘʢʘʭ. 

ʊʠʪʘʥʦʚʳʝ ʨʫʜʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʢʦʤʧʣʝʢʩʥʳʝ ʠ ʩʦʜʝʨʞʘʪ ʪʘʥʪʘʣ, ʥʠʦʙʠʡ, ʮʠʨʢʦʥʠʡ ʠ 

ʨʝʜʢʦʟʝʤʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ. ʇʨʠ ʩʦʜʝʨʞʘʥʠʠ ʚ ʨʫʜʘʭ ʜʦ 35% Ti ʠʭ ʦʙʦʛʘʱʘʶʪ ʤʝʪʦʜʘʤʠ 

ʛʨʘʚʠʪʘʮʠʠ, ʤʘʛʥʠʪʥʦʡ ʠ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʡ ʩʝʧʘʨʘʮʠʠ. 

ɿʘʧʫʩʢ ʧʝʨʚʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʦʙʦʛʘʪʠʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʧʦ ʧʦʣʫʯʝʥʠʶ 

ʠʣʴʤʝʥʠʪʦʚʳʭ, ʨʫʪʠʣʦʚʳʭ ʠ ʮʠʨʢʦʥʦʚʳʭ ʢʦʥʮʝʥʪʨʘʪʦʚ ʚʳʷʚʠʣ ʨʷʜ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʪʦʨʤʦʟʷʪ ʨʘʟʚʠʪʠʝ ʧʨʝʜʧʨʠʷʪʠʡ. ʂ ʯʠʩʣʫ ʧʨʝʜʧʨʠʷʪʠʡ, 

ʢʦʪʦʨʳʝ ʜʦʩʪʠʛʣʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʆɸʆ çʊʫʛʘʥʩʢʠʡ ɻʆʂè 

çʀʣʴʤʝʥʠʪè (ʛ. ʊʦʤʩʢ) ʠ ʆʆʆ çʊʘʨʩʢʠʡ ɻʆʂè (ʛ. ʊʘʨʘ, ʆʤʩʢʘʷ ʦʙʣ.). ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʤʦʱʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʥʝʚʝʣʠʢʠ, ʦʙʱʠʤʠ ʫʩʠʣʠʷʤʠ ʵʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʩʤʦʛʫʪ ʧʦʢʨʳʪʴ ʣʠʰʴ 

ʯʘʩʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʟʘʚʦʜʦʚ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʩʚʘʨʦʯʥʳʭ ʵʣʝʢʪʨʦʜʦʚ, ʜʣʷ 

ʢʦʪʦʨʳʭ ʠʣʴʤʝʥʠʪ ʠ ʨʫʪʠʣ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʩʳʨʴʝʚʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ. 

ɻʨʘʚʠʪʘʮʠʦʥʥʦʝ ʦʙʦʛʘʱʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʚ ʜʚʝ ʩʪʘʜʠʠ: ʧʝʨʚʘʷ ï ʜʦʚʦʜʢʘ 

ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ ʤʘʛʥʠʪʥʦʡ ʠ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʡ ʩʝʧʘʨʘʮʠʝʡ ʩ ʧʦʣʫʯʝʥʠʝʤ 

ʨʫʪʠʣʦʚʦʛʦ, ʠʣʴʤʝʥʠʪʦʚʦʛʦ, ʮʠʨʢʦʥʦʚʦʛʦ, ʤʦʥʘʮʠʪʦʚʦʛʦ, ʜʠʩʪʝʥ-ʩʠʣʠʤʘʥʠʪʦʚʦʛʦ 

ʢʦʥʮʝʥʪʨʘʪʦʚ. ʇʦʣʫʯʘʝʤʳʝ ʨʫʪʠʣʦʚʳʝ ʢʦʥʮʝʥʪʨʘʪʳ ʦʙʳʯʥʦ ʩʦʜʝʨʞʘʪ, ʜʦ 95% TiO2. ʉʦʩʪʘʚ 

ʠʣʴʤʝʥʠʪʦʚʳʭ ʢʦʥʮʝʥʪʨʘʪʦʚ, %: 42-60 TiO2; 26-34 FeO; 12-34 Fe2O3; 1,5-3,5 SiO2; 1-37 MgO. 

ʇʨʠ ʧʝʨʚʠʯʥʦʤ ʦʙʦʛʘʱʝʥʠʠ ʧʨʠʤʝʥʷʶʪ ʛʠʜʨʦʮʠʢʣʦʥʳ, ʤʥʦʛʦʷʨʫʩʥʳʝ ʚʠʥʪʦʚʳʝ 

ʩʝʧʘʨʘʪʦʨʳ, ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʳʝ ʩʪʦʣʳ. ɼʦʚʦʜʢʘ ʯʝʨʥʦʚʳʭ ʢʦʥʮʝʥʪʨʘʪʦʚ ʦʩʥʦʚʘʥʘ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʨʘʟʣʠʯʥʦʤ ʩʦʯʝʪʘʥʠʠ ʤʘʛʥʠʪʥʦʡ ʠ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʡ ʩʝʧʘʨʘʮʠʠ. 

ʅʘʠʙʦʣʴʰʝʡ ʤʘʛʥʠʪʥʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴʶ ʦʙʣʘʜʘʶʪ ʠʣʴʤʝʥʠʪ ʠ ʤʦʥʘʮʠʪ; ʨʫʪʠʣ ʠ ʮʠʨʢʦʥ 

ʦʪʥʦʩʷʪʩʷ ʢ ʥʝʤʘʛʥʠʪʥʳʤ. 

ʉʝʣʝʢʮʠʷ ʥʝʤʘʛʥʠʪʥʳʭ ʤʠʥʝʨʘʣʦʚ ʦʩʥʦʚʘʥʘ ʥʘ ʠʭ ʨʘʟʣʠʯʥʦʡ ʵʣʝʢʪʨʦʧʨʦʚʦʜʠʤʦʩʪʠ, 

ʧʦ ʤʝʨʝ ʫʙʳʚʘʥʠʷ ʢʦʪʦʨʦʡ ʵʪʠ ʤʠʥʝʨʘʣʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ: ʤʘʛʥʝʪʠʪ, 

ʠʣʴʤʝʥʠʪ, ʨʫʪʠʣ, ʭʨʦʤʠʪ, ʣʝʡʢʦʢʩʝʥ, ʛʨʘʥʘʪ, ʪʫʤʘʣʠʥ, ʮʠʨʢʦʥ ʠ ʢʚʘʨʮ. 

ʇʨʠ ʧʨʝʦʙʣʘʜʘʥʠʠ ʚ ʢʦʣʣʝʢʪʠʚʥʦʤ ʢʦʥʮʝʥʪʨʘʪʝ ʨʫʪʠʣʘ, ʮʠʨʢʦʥʘ ʠ ʘʣʶʤʦʩʠʣʠʢʘʪʦʚ 

ʧʨʦʮʝʩʩ ʜʦʚʦʜʢʠ ʥʘʯʠʥʘʝʪʩʷ ʩ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʡ ʩʝʧʘʨʘʮʠʠ; ʧʨʠ ʧʨʝʦʙʣʘʜʘʥʠʠ ʠʣʴʤʝʥʠʪʘ 

ï ʩ ʤʘʛʥʠʪʥʦʡ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʩʝʣʝʢʪʠʚʥʦʩʪʠ ʠʟʚʣʝʯʝʥʠʷ ʤʠʥʝʨʘʣʦʚ ʧʨʠʤʝʥʷʶʪ ʧʨʦʮʝʩʩ ʦʪʪʠʨʢʠ ï 

ʦʙʨʘʙʦʪʢʘ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ ʨʘʩʪʚʦʨʘʤʠ ʛʠʜʨʦʢʩʠʜʦʚ ʱʝʣʦʯʥʳʭ ʤʠʥʝʨʘʣʦʚ ʠ 
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ʨʘʩʪʚʦʨʦʤ ʬʪʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʧʝʨʝʤʝʰʠʚʘʥʠʠ. ʇʨʠ ʵʪʦʤ ʩ 

ʧʦʚʝʨʭʥʦʩʪʠ ʤʠʥʝʨʘʣʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʨʫʪʠʣʘ ʠ ʮʠʨʢʦʥʘ, ʫʜʘʣʷʶʪʩʷ ʞʝʣʝʟʠʩʪʳʝ ʠ ʛʣʠʥʠʩʪʳʝ 

ʧʣʝʥʢʠ, ʟʘʪʨʫʜʥʷʶʱʠʝ ʧʨʦʮʝʩʩ ʩʝʣʝʢʮʠʠ. 

ɺʩʝ ʩʳʨʴʝʚʳʝ ʠʩʪʦʯʥʠʢʠ ʩʦʜʝʨʞʘʪ ʪʠʪʘʥ ʚ ʬʦʨʤʝ ʜʠʦʢʩʠʜʘ, ʧʨʷʤʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʢʦʪʦʨʦʛʦ ʩʦʧʨʷʞʝʥʦ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʪʨʫʜʥʦʩʪʷʤʠ. ʇʨʠʯʠʥʘ ï ʚʳʩʦʢʘʷ ʨʝʘʢʮʠʦʥʥʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʪʠʪʘʥʘ ʧʨʠ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʦʩʦʙʝʥʥʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʠʩʣʦʨʦʜʫ, 

ʘʟʦʪʫ ʠ ʫʛʣʝʨʦʜʫ. ʈʝʘʢʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʠʪʘʥʘ ʩ ʵʪʠʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʘ ʪʘʢʞʝ ʩ ʦʢʩʠʜʘʤʠ 

ʫʛʣʝʨʦʜʘ ʠ ʧʘʨʘʤʠ ʚʦʜʳ ʧʨʦʪʝʢʘʶʪ ʩ ʙʦʣʴʰʦʡ ʫʙʳʣʴʶ ʵʥʝʨʛʠʠ ɻʠʙʙʩʘ. ʇʦʵʪʦʤʫ, ʜʘʞʝ 

ʥʠʯʪʦʞʥʦ ʤʘʣʳʝ ʢʦʣʠʯʝʩʪʚʘ ʵʪʠʭ ʚʝʱʝʩʪʚ ʚʝʜʫʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʦʢʩʠʜʦʚ, ʢʘʨʙʠʜʦʚ ʠ 

ʥʠʪʨʠʜʦʚ ʪʠʪʘʥʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʪʠʪʘʥʝ ʩʧʦʩʦʙʥʳ ʨʘʩʪʚʦʨʷʪʴʩʷ ʢʠʩʣʦʨʦʜ ʠ ʘʟʦʪ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʪʠʪʘʥʘ ʥʝʦʙʭʦʜʠʤʦ ʠʩʢʣʶʯʠʪʴ 

ʝʛʦ ʢʦʥʪʘʢʪ ʩ ʘʢʪʠʚʥʳʤʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʝʤʫ ʚʝʱʝʩʪʚʘʤʠ. ʅʘ ʧʨʘʢʪʠʢʝ ʵʪʦ ʜʦʩʪʠʛʘʝʪʩʷ 

ʛʝʨʤʝʪʠʟʘʮʠʝʡ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ ʘʧʧʘʨʘʪʫʨʳ ʠʣʠ ʩʦʟʜʘʥʠʝʤ ʚ ʥʝʡ ʥʝʡʪʨʘʣʴʥʦʡ ʛʘʟʦʚʦʡ 

(ʘʨʛʦʥʥʦʡ, ʛʝʣʠʝʚʦʡ) ʩʨʝʜʳ ʠʣʠ ʚʘʢʫʫʤʘ. ʂʨʦʤʝ ʪʦʛʦ, ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʷʚʣʷʝʪʩʷ 

ʚʳʩʦʢʘʷ ʯʠʩʪʦʪʘ, ʢʘʢ ʠʩʭʦʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʪʠʪʘʥʘ, ʪʘʢ ʠ ʧʨʠʤʝʥʷʝʤʳʭ ʨʝʘʛʝʥʪʦʚ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʜʘʚʣʷʶʱʫʶ ʯʘʩʪʴ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʪʠʪʘʥʘ ʧʦʣʫʯʘʶʪ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʝʛʦ ʪʝʪʨʘʭʣʦʨʠʜʘ ʤʘʛʥʠʝʤ ʠʣʠ ʥʘʪʨʠʝʤ. ɺ ʥʝʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʪʠʪʘʥ 

ʧʦʣʫʯʘʶʪ ʧʨʷʤʳʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʠʟ ʜʠʦʢʩʠʜʘ ʢʘʣʴʮʠʝʤ ʠʣʠ ʛʠʜʨʠʜʦʤ ʢʘʣʴʮʠʷ. 

ʅʝʢʦʪʦʨʳʝ ʪʠʪʘʥʦʤʘʛʥʝʪʠʪʦʚʳʝ ʨʫʜʳ ʥʝ ʧʦʜʜʘʶʪʩʷ ʤʝʪʦʜʘʤ ʤʝʭʘʥʠʯʝʩʢʦʛʦ 

ʨʘʟʜʝʣʝʥʠʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʪʠʪʘʥʘ ʠʩʧʦʣʴʟʫʶʪ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʫʶ ʧʣʘʚʢʫ ʥʘ 

ʯʫʛʫʥ ʠ ʙʦʛʘʪʳʡ ʪʠʪʘʥʦʚʳʡ ʰʣʘʢ. ɺʦʩʩʪʘʥʦʚʠʪʝʣʴʥʫʶ ʧʣʘʚʢʫ ʧʨʠʤʝʥʷʶʪ ʪʘʢʞʝ ʜʣʷ 

ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠʣʴʤʝʥʠʪʦʚʳʭ ʢʦʥʮʝʥʪʨʘʪʦʚ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʪʠʪʘʥʘ ʠ ʞʝʣʝʟʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʭʦʜʥʳʤ ʩʳʨʴʝʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʪʠʪʘʥʘ ʷʚʣʷʶʪʩʷ 

ʨʫʪʠʣʦʚʳʝ ʢʦʥʮʝʥʪʨʘʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʥʝ ʤʝʥʝʝ 92-94% TiO2; ʠʣʴʤʝʥʠʪʦʚʳʝ (ʧʦʣʫʯʘʝʤʳʝ ʠʟ 

ʨʦʩʩʳʧʝʡ) ʢʦʥʮʝʥʪʨʘʪʳ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 52-65% TiO2 ʠ 42-4% TiO2 ï ʠʟ ʨʫʜ ʢʦʨʝʥʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 

ʇʨʘʢʪʠʢʘ ʦʩʚʦʝʥʠʷ ʠʣʴʤʝʥʠʪ-ʨʫʪʠʣ-ʮʠʨʢʦʥʦʚʳʭ ʨʦʩʩʳʧʝʡ ʠ ʠʭ ʦʙʦʛʘʱʝʥʠʷ ʧʦʢʘʟʘʣʘ 

ʢʨʠʟʠʩ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʦʙʦʛʘʱʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʩʝʧʘʨʘʮʠʠ, ʭʦʪʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʠʣʴʤʝʥʠʪ-

ʨʫʪʠʣʦʚʳʭ ʠ ʮʠʨʢʦʥʦʚʳʭ ʢʦʥʮʝʥʪʨʘʪʦʚ ʙʳʣʘ ʠʟʫʯʝʥʘ ʜʦʩʪʘʪʦʯʥʦ ʜʘʚʥʦ [1]. ʆʧʳʪ 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʘʧʧʘʨʘʪʦʚ ʜʣʷ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ ʤʝʪʦʜʦʤ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʧʘʨʘʮʠʠ ʥʝ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥ, ʘ ʝʜʠʥʠʯʥʳʝ ʦʙʨʘʟʮʳ ʠʟʛʦʪʦʚʣʝʥʥʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʝ ʧʨʦʰʣʠ ʜʦʩʪʘʪʦʯʥʳʭ ʦʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʠʩʧʳʪʘʥʠʡ ʠ ʠʤʝʶʪ ʩʝʨʴʝʟʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʥʝʜʦʨʘʙʦʪʢʠ. ʋʯʠʪʳʚʘʷ ʵʪʦ, ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʥʝʢʦʪʦʨʳʭ ʦʙʦʛʘʪʠʪʝʣʴʥʳʭ ʬʘʙʨʠʢ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ ʟʘʨʫʙʝʞʥʳʝ 

ʦʙʨʘʟʮʳ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʭ ʩʝʧʘʨʘʪʦʨʦʚ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʘʚʩʪʨʘʣʠʡʩʢʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʛʜʝ ʨʘʙʦʪʘʶʪ ʚ 

ʦʩʥʦʚʥʦʤ ʩ ʧʨʠʙʨʝʞʥʳʤʠ ʨʦʩʩʳʧʷʤʠ, ʚ ʈʦʩʩʠʠ - ʵʪʦ ʧʦʛʨʝʙʝʥʥʳʝ. ɼʘʥʥʦʝ ʦʪʣʠʯʠʝ ʚʥʦʩʠʪ 

ʢʦʨʨʝʢʪʠʚʳ ʚ ʧʨʦʮʝʩʩ ʜʦʙʳʯʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ. ʕʪʦ ʤʦʞʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʥʘ ʧʨʠʤʝʨʝ ʊʘʨʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʛʜʝ ʜʦʙʳʯʘ ʚʝʜʝʪʩʷ 

ʩ ʛʣʫʙʠʥʳ 60-80 ʤ (ʧʨʠ ʤʦʱʥʦʩʪʠ ʧʣʘʩʪʘ 0,5-1,5 ʤ) ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʤʝʪʦʜʦʤ ʩʢʚʘʞʠʥʥʦʡ 

ʛʠʜʨʦʜʦʙʳʯʠ [2]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʦ ʝʜʠʥʩʪʚʝʥʥʦʝ ʚ ʈʦʩʩʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʝ, ʢʦʪʦʨʦʝ 

ʦʪʨʘʙʘʪʳʚʘʝʪʩʷ ʜʘʥʥʳʤ ʤʝʪʦʜʦʤ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ. 

ɹʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʪʘʢʦʛʦ ʨʦʜʘ 

ʫʜʝʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʦʡ ʠʭ ʧʝʨʝʨʘʙʦʪʢʝ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʜʦʣʞʝʥ ʧʨʘʢʪʠʢʦʚʘʪʴʩʷ, ʥʦ ʥʝ ʚʩʝʛʜʘ 

ʦʧʨʘʚʜʳʚʘʝʪʩʷ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. ʅʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʚʘʨʮʘ, ʢʦʪʦʨʦʛʦ ʚ ʨʦʩʩʳʧʠ 

ʥʘʭʦʜʠʪʩʷ ʜʦ 95%. ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʊʘʨʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ, ʪʦ ʦʜʥʘ ʪʦʣʴʢʦ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʢʚʘʨʮʝʚʦʛʦ ʧʝʩʢʘ ʜʦ ʛ. ʆʤʩʢʘ - ʙʣʠʞʘʡʰʝʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʫʟʣʘ ʜʝʣʘʝʪ ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʪʦʛʦ ʧʨʦʜʫʢʪʘ ʥʠʟʢʦʨʝʥʪʘʙʝʣʴʥʳʤ. ʊʝʤ ʙʦʣʝʝ 

ʯʪʦ ʠ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʚʘʨʮʘ ʊʘʨʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʦʩʪʘʚʣʷʝʪ ʞʝʣʘʪʴ ʣʫʯʰʝʛʦ ʧʦ 

ʢʦʣʠʯʝʩʪʚʫ ʧʨʠʤʝʩʝʡ. ʅʘʧʨʠʤʝʨ, ʧʦʣʫʯʝʥʠʝ ʤʘʨʢʠ çɸè, ʢʦʪʦʨʘʷ ʧʨʝʜʥʘʟʥʘʯʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ 

ʜʣʷ ʣʠʪʴʷ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʝʚʦʟʤʦʞʥʦ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ (ʪʘʙʣ.). 
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ʊʘʙʣʠʮʘ ï ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʚʘʨʮʘ ʊʘʨʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʦʢʩʠʜʳ 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ, % 

ʢʚʘʨʮ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ 
ɻʆʉʊ 

SiO2 97,62 98 

Fe2O3 0,7 0,15÷0,05 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʧʦ ʢʨʫʧʥʦʩʪʠ ʢʚʘʨʮ, ʧʦʣʫʯʘʝʤʳʡ ʚ ʢʘʯʝʩʪʚʝ 

ʦʪʜʝʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʪʦʣʴʢʦ ʚ ʢʘʯʝʩʪʚʝ ʬʠʣʴʪʨʫʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ 

ʜʣʷ ʚʦʜʦʦʯʠʩʪʢʠ, ʯʪʦ ʧʝʨʝʚʦʜʠʪ ʝʛʦ ʚ ʙʦʣʝʝ ʜʝʰʝʚʳʡ ʮʝʥʦʚʦʡ ʩʝʛʤʝʥʪ. 

ʂʨʦʤʝ ʪʦʛʦ, ʢʦʤʧʣʝʢʩʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʚʳʜʝʣʝʥʠʝ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʠ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ ʚ ʧʦʜʦʙʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ. 

ʅʘʧʨʠʤʝʨ, ʚʳʜʝʣʝʥʠʝ ʪʘʢʦʛʦ ʤʠʥʝʨʘʣʘ ʢʘʢ ʮʠʨʢʦʥ ʠʣʠ ʤʦʥʘʮʠʪ ʩʨʘʟʫ ʧʝʨʝʚʦʜʠʪ 

ʧʨʝʜʧʨʠʷʪʠʝ ʚ ʢʘʪʝʛʦʨʠʶ ʨʘʜʠʘʮʠʦʥʥʦ-ʦʧʘʩʥʳʭ. ʕʪʦʪ ʚʦʧʨʦʩ ʪʨʝʙʫʝʪ ʩʦʛʣʘʩʦʚʘʥʠʷ ʩ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʥʘʜʟʦʨʥʳʤʠ ʦʨʛʘʥʘʤʠ ʝʱʝ ʥʘ ʵʪʘʧʝ ʧʦʜʛʦʪʦʚʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʝʛʣʘʤʝʥʪʘ, ʠ, ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʥʘ ʵʪʘʧʝ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ [3]. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʭʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʩʣʦʞʥʦʩʪʠ, ʦʩʚʦʝʥʠʝ 

ʠʣʴʤʝʥʠʪ-ʨʫʪʠʣ-ʮʠʨʢʦʥʦʚʳʭ ʨʦʩʩʳʧʝʡ ʥʝ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. ʀʥʪʝʨʝʩ ʢ ʵʪʦʤʫ ʚʠʜʫ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ ʨʘʩʪʝʪ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ, ʚʦʟʤʦʞʥʳʤ ʚʳʭʦʜʦʤ ʤʦʞʝʪ ʩʪʘʪʴ 

ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ ʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʭʦʣʜʠʥʛʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ 

ʧʝʨʝʜʝʣʘ, ʣʠʙʦ ʠʥʚʝʩʪʠʮʠʠ ʠʥʦʩʪʨʘʥʥʳʭ ʢʦʤʧʘʥʠʡ. 

ʈʘʟʚʠʪʠʝ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʣʘʩʪʠ ʵʥʝʨʛʝʪʠʢʠ, ʢʦʩʤʦʥʘʚʪʠʢʠ ʠ ʘʚʠʘʮʠʠ ʟʘʩʪʘʚʠʪ 

ʥʘʩ ʧʝʨʝʩʤʦʪʨʝʪʴ ʩʚʦʸ ʦʪʥʦʰʝʥʠʝ ʢ ʪʝʤʝ ʜʦʙʳʯʠ ʪʠʪʘʥ-ʮʠʨʢʦʥ ʩʦʜʝʨʞʘʱʠʭ ʢʦʥʮʝʥʪʨʘʪʦʚ ʩ 

ʥʦʚʳʭ ʧʦʟʠʮʠʡ: ʩ ʧʦʟʠʮʠʡ ʩʳʨʴʝʚʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʪ 

ʟʘʨʫʙʝʞʥʳʭ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʟʚʠʪʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʪʠʪʘʥ-ʮʠʨʢʦʥʦʚʦʡ ʤʠʥʝʨʘʣʴʥʦ-

ʩʳʨʴʝʚʦʡ ʙʘʟʳ ʢʨʘʡʥʝ ʥʝʦʙʭʦʜʠʤʦ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʆʉʆɹɽʅʅʆʉʊʀ ʊɽʈʄʀʏɽʉʂʆʁ ʆɹʈɸɹʆʊʂʀ ʀ ʇʈʆʎɽʉʉɸ ɿɸʂɸʃʂʀ ʉʊɸʃʀ 

ɿʘʠʢʠʥʘ ɿ.ʉ., ʤʘʛʠʩʪʨʘʥʪ 2 ʢʫʨʩʘ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʌʝʜʠʥʘ ɺ.ɺ. 
ʉʪʘʨʦʦʩʢʦʣʴʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤ. ɸ.ɸ. ʋʛʘʨʦʚʘ (ʬʠʣʠʘʣ) ʅʀʊʋ çʄʀʉʠʉè 

 

ʅʘʫʯʥʳʝ ʦʩʥʦʚʳ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʚʳʜʘʶʱʝʛʦʩʷ ʨʫʩʩʢʦʛʦ ʫʯʝʥʦʛʦ ɼʤʠʪʨʠʷ ʂʦʥʩʪʘʥʪʠʥʦʚʠʯʘ ʏʝʨʥʦʚʘ ʚ ʩʝʨʝʜʠʥʝ XIX ʚʝʢʘ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʪʨʫʜʘ ʤʥʦʛʠʭ ʫʯʝʥʳʭ, ʨʘʟʚʠʚʘʶʱʠʭ ʠʜʝʠ ɼ.ʂ. ʏʝʨʥʦʚʘ, ʤʳ ʠʤʝʝʤ 

ʚʝʩʴʤʘ ʪʦʯʥʫʶ ʜʠʘʛʨʘʤʤʫ ʩʦʩʪʦʷʥʠʷ ʞʝʣʝʟʦʫʛʣʝʨʦʜʠʩʪʳʭ ʩʧʣʘʚʦʚ ï «ɼʠʘʛʨʘʤʤʘ ʩʦʩʪʦʷʥʠʷ 

ʩʠʩʪʝʤʳ çʞʝʣʝʟʦ ï ʫʛʣʝʨʦʜè. 

ʎʝʣʴ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʥʘʛʨʝʚʦʤ ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʧʦʩʣʝʜʫʶʱʠʤ ʦʭʣʘʞʜʝʥʠʝʤ ʧʦʣʫʯʠʪʴ ʪʨʝʙʫʝʤʦʝ ʠʟʤʝʥʝʥʠʝ ʩʪʨʦʝʥʠʷ 

ʤʝʪʘʣʣʘ. 

ʅʘ ʨʝʟʫʣʴʪʘʪ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: 

ʩʢʦʨʦʩʪʴ ʥʘʛʨʝʚʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʳʜʝʨʞʢʠ, ʩʢʦʨʦʩʪʴ ʦʭʣʘʞʜʝʥʠʷ. 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʦʧʝʨʘʮʠʡ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʟʘʢʘʣʢʘ. ʇʨʦʮʝʩʩ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʥʘʛʨʝʚʝ ʩʪʘʣʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʚʳʰʝ ʢʨʠʪʠʯʝʩʢʦʡ ʠ ʧʦʩʣʝʜʫʶʱʝʤ ʙʳʩʪʨʦʤ ʦʭʣʘʞʜʝʥʠʠ, ʩʦ 

ʩʢʦʨʦʩʪʴʶ ʧʦʜʘʚʣʷʶʱʝʡ ʨʘʩʧʘʜ ʘʫʩʪʝʥʠʪʘ ʥʘ ʬʝʨʨʠʪʦ-ʮʝʤʝʥʪʠʪʥʫʶ ʩʤʝʩʴ ʠ 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʩʪʨʫʢʪʫʨʫ ʤʘʨʪʝʥʩʠʪʘ. 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʟʘʢʘʣʢʠ ʩʪʘʣʠ ï ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʦʡ ʪʚʝʨʜʦʩʪʠ, ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʠ 

ʥʝʦʙʭʦʜʠʤʳʭ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. 

ʈʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʪʚʝʨʜʦʩʪʠ ʠ ʧʨʦʯʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʟʘʢʘʣʢʠ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ 

ʬʘʟʦʚʳʭ ʧʨʝʚʨʘʱʝʥʠʡ ʩʪʨʫʢʪʫʨʳ ʚ ʧʨʦʮʝʩʩʝ ʥʘʛʨʝʚʘ ʠ ʦʭʣʘʞʜʝʥʠʷ, ʠ ʦʙʨʘʟʦʚʘʥʠʷ 

ʥʝʨʘʚʥʦʚʝʩʥʳʭ ʪʚʝʨʜʳʭ ʩʪʨʫʢʪʫʨ ï ʤʘʨʪʝʥʩʠʪʘ, ʪʨʦʦʩʪʠʪʘ ʠ ʩʦʨʙʠʪʘ 

ʇʨʠ ʤʝʜʣʝʥʥʦʤ ʦʭʣʘʞʜʝʥʠʠ ʘʫʩʪʝʥʠʪ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʧʝʨʣʠʪ. ʇʨʠ ʙʦʣʴʰʝʡ ʩʢʦʨʦʩʪʠ 

ʦʭʣʘʞʜʝʥʠʷ ʧʝʨʝʦʭʣʘʞʜʝʥʥʳʡ ʘʫʩʪʝʥʠʪ ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʡʜʝʪ ʚ ʩʦʨʙʠʪ. ʇʨʠ ʝʱʝ ʙʦʣʴʰʠʭ 

ʩʢʦʨʦʩʪʷʭ ʦʭʣʘʞʜʝʥʠʷ ʦʙʨʘʟʫʝʪʩʷ ʥʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ï ʪʨʦʦʩʪʠʪ. ʇʨʠ ʦʯʝʥʴ ʙʦʣʴʰʠʭ ʩʢʦʨʦʩʪʷʭ 

ʦʭʣʘʞʜʝʥʠʷ ʦʙʨʘʟʫʝʪʩʷ ʤʘʨʪʝʥʩʠʪ. 

ʉʦʨʙʠʪï ʤʝʭʘʥʠʯʝʩʢʘʷ ʩʤʝʩʴ ʬʝʨʨʠʪʘ ʠ ʮʝʤʝʥʪʠʪʘ, ʦʪʣʠʯʘʶʱʘʷʩʷ ʦʪ ʧʝʨʣʠʪʘ ʙʦʣʝʝ 

ʪʦʥʢʠʤ ʩʪʨʦʝʥʠʝʤ. ʊʘʢʘʷ ʩʪʘʣʴ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʴʶ ʠ ʧʣʘʩʪʠʯʥʦʩʪʴʶ. ʊʨʦʦʩʪʠʪ ï 

ʤʝʭʘʥʠʯʝʩʢʘʷ ʩʤʝʩʴ ʬʝʨʨʠʪʘ ʠ ʮʝʤʝʥʪʠʪʘ, ʦʪʣʠʯʘʶʱʘʷʩʷ ʦʪ ʩʦʨʙʠʪʘ ʝʱʝ ʙʦʣʝʝ ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʴʶ ʜʠʩʧʝʨʩʥʦʩʪʠ. ʆʙʣʘʜʘʝʪ ʜʦʩʪʘʪʦʯʥʦʡ ʧʨʦʯʥʦʩʪʴʶ, ʫʤʝʨʝʥʥʦʡ ʚʷʟʢʦʩʪʴʶ ʠ 

ʧʣʘʩʪʠʯʥʦʩʪʴʶ. ɹʝʡʥʠʪ - ʩʪʨʫʢʪʫʨʘ ʩʪʘʣʠ, ʦʙʨʘʟʫʶʱʘʷʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ 

ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʧʨʝʚʨʘʱʝʥʠʷ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʝʚʨʘʱʝʥʠʷ ʨʘʟʣʠʯʘʶʪ 

ʚʝʨʭʥʠʡ ʙʝʡʥʠʪ, ʠʤʝʶʱʠʡ ʥʝ ʦʯʝʥʴ ʚʳʩʦʢʠʡ ʢʦʤʧʣʝʢʩ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʠ ʥʠʞʥʠʡ 

ʙʝʡʥʠʪ ʩ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʪʚʝʨʜʦʩʪʴʶ, ʚʷʟʢʦʩʪʴʶ ʠ ʧʣʘʩʪʠʯʥʦʩʪʴʶ. ʄʘʨʪʝʥʩʠʪ ï 

ʧʝʨʝʥʘʩʳʱʝʥʥʳʡ ʪʚʝʨʜʳʡ ʨʘʩʪʚʦʨ ʫʛʣʝʨʦʜʘ, ʧʦʣʫʯʝʥʥʳʡ ʠʟ ʘʫʩʪʝʥʠʪʘ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʙʝʟʜʠʬʬʫʟʠʦʥʥʦʛʦ ʧʨʝʚʨʘʱʝʥʠʷ. ʄʠʢʨʦʩʪʨʫʢʪʫʨʘ ʠʛʦʣʴʯʘʪʦʛʦ ʚʠʜʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʤʘʨʪʝʥʩʠʪʥʳʝ ʩʪʘʣʠ ʠʟ-ʟʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʳ ʦʪʣʠʯʘʶʪʩʷ ʩʘʤʦʡ ʚʳʩʦʢʦʡ 

ʪʚʝʨʜʦʩʪʴʶ ʩʨʝʜʠ ʧʦʜʦʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʟʘʢʘʣʦʯʥʳʤʠ ʩʨʝʜʘʤʠ ʷʚʣʷʶʪʩʷ ʚʦʜʘ ʨʘʟʣʠʯʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʧʦʣʠʤʝʨʥʳʝ ʨʘʩʪʚʦʨʳ, ʨʘʩʪʚʦʨʳ ʩʧʠʨʪʦʚ, ʤʘʩʣʦ, ʨʘʩʧʣʘʚʣʝʥʥʳʝ ʩʦʣʠ. 

ɿʘʢʘʣʦʯʥʳʝ ʩʨʝʜʳ ʨʝʟʢʦ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦ ʩʚʦʠʤ ʬʠʟʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ, ʪ. ʝ. ʦʥʠ 

ʩ ʨʘʟʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʦʪʥʠʤʘʶʪ ʪʝʧʣʦ ʦʪ ʥʘʛʨʝʪʳʭ ʧʦʜ ʟʘʢʘʣʢʫ ʜʝʪʘʣʝʡ. 

ʄʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʟʘʢʘʣʦʯʥʳʭ ʩʨʝʜ ʩʣʝʜʫʶʱʠʡ: ʚ ʤʦʤʝʥʪ ʧʦʛʨʫʞʝʥʠʷ ʠʟʜʝʣʠʷ ʚ 

ʟʘʢʘʣʦʯʥʫʶ ʩʨʝʜʫ ʚʦʢʨʫʛ ʥʝʛʦ ʦʙʨʘʟʫʝʪʩʷ ʧʣʝʥʢʘ ʧʝʨʝʛʨʝʪʦʛʦ ʧʘʨʘ, ʦʭʣʘʞʜʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ 

ʯʝʨʝʟ ʩʣʦʡ ʵʪʦʡ ʧʘʨʦʚʦʡ ʨʫʙʘʰʢʠ, ʪʦ ʝʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʜʣʝʥʥʦ. ʂʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʩʪʠʛʘʝʪ ʥʝʢʦʪʦʨʦʛʦ ʟʥʘʯʝʥʠʷ (ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʩʦʩʪʘʚʦʤ ʟʘʢʘʣʠʚʘʶʱʝʡ 

ʞʠʜʢʦʩʪʠ), ʧʨʠ ʢʦʪʦʨʦʤ ʧʘʨʦʚʘʷ ʨʫʙʘʰʢʘ ʨʘʟʨʳʚʘʝʪʩʷ, ʪʦ ʞʠʜʢʦʩʪʴ ʥʘʯʠʥʘʝʪ ʢʠʧʝʪʴ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʠ, ʠ ʦʭʣʘʞʜʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʦ. 

ʇʝʨʚʳʡ ʵʪʘʧ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʜʣʝʥʥʦʛʦ ʢʠʧʝʥʠʷ ʥʘʟʳʚʘʝʪʩʷ ʩʪʘʜʠʝʡ ʧʣʸʥʦʯʥʦʛʦ 

ʢʠʧʝʥʠʷ, ʚʪʦʨʦʡ ʵʪʘʧ ʙʳʩʪʨʦʛʦ ʦʭʣʘʞʜʝʥʠʷ - ʩʪʘʜʠʝʡ ʧʫʟʳʨʴʢʦʚʦʛʦ ʢʠʧʝʥʠʷ. ʂʦʛʜʘ 
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ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʣʣʘ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʳ ʢʠʧʝʥʠʷ ʞʠʜʢʦʩʪʠ, ʞʠʜʢʦʩʪʴ ʢʠʧʝʪʴ 

ʫʞʝ ʥʝ ʤʦʞʝʪ, ʠ ʦʭʣʘʞʜʝʥʠʝ ʟʘʤʝʜʣʠʪʩʷ. ʕʪʦʪ ʵʪʘʧ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ ʢʦʥʚʝʢʪʠʚʥʦʛʦ 

ʪʝʧʣʦʦʙʤʝʥʘ. 

ʅʘʠʣʫʯʰʝʡ ʟʘʢʘʣʦʯʥʦʡ ʩʨʝʜʦʡ ʩʯʠʪʘʝʪʩʷ ʪʘ, ʢʦʪʦʨʘʷ ʙʳʩʪʨʦ ʦʭʣʘʞʜʘʝʪ ʩʪʘʣʴ, ʦʜʥʘʢʦ 

ʝʜʠʥʦʡ, ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʟʘʢʘʣʦʯʥʦʡ ʩʨʝʜʳ ʧʦʢʘ ʝʱʝ ʥʝʪ, ʧʦʵʪʦʤʫ ʥʘ ʧʨʘʢʪʠʢʝ ʧʦʣʴʟʫʶʪʩʷ 

ʨʘʟʣʠʯʥʳʤʠ ʩʨʝʜʘʤʠ. 

ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʧʦʚʝʨʭʥʦʩʪʥʫʶ ʟʘʢʘʣʢʫ. 

ʇʦʚʝʨʭʥʦʩʪʥʘʷ ʟʘʢʘʣʢʘ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʦʙʲʝʤʥʦʡ ʟʘʢʘʣʢʦʡ. ʊʘʢ ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʛʨʝʚʘ ʚʩʝʛʦ ʦʙʲʝʤʘ ʤʘʪʝʨʠʘʣʘ ʜʝʪʘʣʠ 

ʜʦ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʧʦʟʚʦʣʷʝʪ ʵʢʦʥʦʤʠʪʴ ʵʥʝʨʛʠʶ ʠ ʚʨʝʤʷ, ʧʨʠ ʵʪʦʤ ʩʝʨʜʮʝʚʠʥʘ ʜʝʪʘʣʠ 

ʦʩʪʘʝʪʩʷ ʚʷʟʢʦʡ ʠ ʭʦʨʦʰʦ ʚʦʩʧʨʠʥʠʤʘʝʪ ʫʜʘʨʥʳʝ ʠ ʜʨʫʛʠʝ ʥʘʛʨʫʟʢʠ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʦʚʳʰʝʥʠʶ ʧʨʦʯʥʦʩʪʠ ʠ 

ʪʚʝʨʜʦʩʪʠ ʩʪʘʣʠ 40ʍ. ʉ ʧʦʤʦʱʴʶ ʟʘʢʘʣʢʠ ʚ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʘʭ: ʚʦʜʘ (ʪʝʤʧʝʨʘʪʫʨʘ 20 Áʉ ʠ 

50 Áʉ), ʤʘʩʣʦ 25 Áʉ, ʚʦʜʥʳʡ ʨʘʩʪʚʦʨʘ ʩʠʣʠʢʘʪʘ ʥʘʪʨʠʷ (ʞʠʜʢʦʝ ʩʪʝʢʣʦ) 20 Áʉ, ʚʦʟʜʫʭ 20 Áʉ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʪʦʙʨʘʥʥʳʝ ʦʙʨʘʟʮʳ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʚ ʠʥʜʫʢʪʦʨ ʠ ʧʨʦʠʟʚʦʜʠʣʠ 

ʥʘʛʨʝʚ ʧʦʜ ʟʘʢʘʣʢʫ ʥʘ ʫʩʪʘʥʦʚʢʝ ɺʏ-40ɸɺ. ʆʧʳʪʥʳʡ ʩʪʘʣʴʥʦʡ ʦʙʨʘʟʝʮ ʫʩʪʘʥʘʚʣʠʚʘʣʠ 

ʨʝʟʴʙʦʚʦʡ ʯʘʩʪʴʶ ʚʘʣʘ ʚʥʠʟ ʚ ʟʘʭʚʘʪ ʤʘʥʠʧʫʣʷʪʦʨʘ ʜʦ ʫʧʦʨʘ ʠ ʬʠʢʩʠʨʦʚʘʣʠ ʫʟʝʣ ʥʘʞʘʪʠʝʤ 

ʢʥʦʧʢʠ çʇʫʩʢè. ɼʘʣʝʝ ʤʘʥʠʧʫʣʷʪʦʨʦʤ ʚʳʧʦʣʥʷʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ: ʧʝʨʝʤʝʱʝʥʠʝ ʫʟʣʘ 

ʚ ʠʥʜʫʢʪʦʨ; ʥʘʛʨʝʚ ʧʦʜ ʟʘʢʘʣʢʫ [1], ʧʦ ʫʩʪʘʥʦʚʣʝʥʥʦʤʫ ʨʝʞʠʤʫ (ʪʝʤʧʝʨʘʪʫʨʘ ʟʘʢʘʣʢʠ 850 Áʉ, 

ʧʨʦʛʨʝʚ 2 ʩʝʢʫʥʜʳ, ʚʳʜʝʨʞʢʘ 1 ʩʝʢʫʥʜʘ); ʧʝʨʝʤʝʱʝʥʠʝ ʯʝʨʝʟ ʠʥʜʫʢʪʦʨ (ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ 

ʥʘʛʨʝʚʘ ʧʦʜ ʟʘʢʘʣʢʫ) ʚ ʧʨʦʤʝʞʫʪʦʯʥʫʶ ʚʘʥʥʫ ʩ ʟʘʢʘʣʦʯʥʦʡ ʩʨʝʜʦʡ; ʟʘʢʘʣʢʘ ʥʘʛʨʝʪʦʡ ʯʘʩʪʠ 

ʫʟʣʘ; ʧʦʜʲʝʤ ʫʟʣʘ ʚ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ. ʂʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʳ ʦʭʣʘʞʜʘʶʱʝʡ ʩʨʝʜʳ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʪʝʨʤʦʤʝʪʨʦʤ ʊʂʄ-50-ʋʍʃ4. ʇʦʩʣʝ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʦʙʨʘʟʮʳ 

ʧʦʜʚʝʨʛʘʣʠ ʠʩʧʳʪʘʥʠʷʤ ʥʘ ʪʚʝʨʜʦʩʪʴ ʤʝʪʦʜʦʤ ʈʦʢʚʝʣʣʘ ʥʘ ʪʚʝʨʜʦʤʝʨʝ ʪʠʧʘ ʊʈ 5008ɸ ʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʦʙʨʘʟʮʦʚ, ʟʘʢʘʣʝʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʘʭ. ʀʟʫʯʝʥʠʝ 

ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʧʨʦʚʦʜʠʣʠ ʥʘ ʦʧʪʠʯʝʩʢʦʤ ʤʠʢʨʦʩʢʦʧʝ ʩ 200-ʢʨʘʪʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʡ ʨʘʙʦʪʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʣʫʯʰʝʡ ʟʘʢʘʣʦʯʥʦʡ ʩʨʝʜʳ ʩʪʘʣʠ 

40ʍ [2], ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʛʨʝʚʘ ʊɺʏ ʫʩʪʘʥʦʚʠʣʠ: ʫ ʦʙʨʘʟʮʘ, ʥʘʛʨʝʪʦʛʦ ʜʦ ʘʫʩʪʝʥʠʪʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʠ ʟʘʪʝʤ ʤʝʜʣʝʥʥʦ ʦʭʣʘʞʜʝʥʥʦʛʦ ʥʘ ʚʦʟʜʫʭʝ, ʧʝʨʚʦʡ ʬʘʟʦʡ, ʢʦʪʦʨʘʷ ʚʳʜʝʣʠʪʩʷ, 

ʙʫʜʝʪ ʬʝʨʨʠʪ. ʕʪʦ ʧʨʝʚʨʘʱʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʤʝʥʳ ʘʪʦʤʥʦʡ ʨʝʰʝʪʢʠ ʩ 

ʛʨʘʥʝʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ʫ ʘʫʩʪʝʥʠʪʘ ʢ ʦʙʲʝʤʥʦʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ʫ ʬʝʨʨʠʪʘ. ʇʦʩʢʦʣʴʢʫ ʬʝʨʨʠʪ 

ʩʧʦʩʦʙʝʥ ʨʘʩʪʚʦʨʷʪʴ ʪʦʣʴʢʦ ʦʯʝʥʴ ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʛʣʝʨʦʜʘ, ʪʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʫʛʣʝʨʦʜʘ ʚ 

ʦʩʪʘʶʱʝʤʩʷ ʘʫʩʪʝʥʠʪʝ ʚ ʭʦʜʝ ʦʭʣʘʞʜʝʥʠʷ ʙʫʜʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʚʝʩʴ 

ʦʩʪʘʚʰʠʡʩʷ ʘʫʩʪʝʥʠʪ ʥʝ ʧʨʝʚʨʘʪʠʪʩʷ ʚ ʧʝʨʣʠʪ. ʌʝʨʨʠʪ ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʤʷʛʢʠʭ ʠ ʤʘʣʦʧʨʦʯʥʳʭ 

ʬʘʟ ʚ ʩʪʘʣʷʭ. ɺʠʜ ʬʝʨʨʠʪʘ, ʚʳʜʝʣʠʚʰʝʛʦʩʷ ʧʦ ʛʨʘʥʠʮʘʤ ʘʫʩʪʝʥʠʪʥʳʭ ʟʝʨʝʥ ʧʨʠ ʦʭʣʘʞʜʝʥʠʠ 

ʦʙʨʘʟʮʘ, ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 1. ʊʚʝʨʜʦʩʪʴ ʠʩʧʳʪʫʝʤʦʛʦ ʦʙʨʘʟʮʘ ʩʦʩʪʘʚʣʷʝʪ 17 HRC. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʘ ʩʪʘʣʠ ʧʦʩʣʝ ʟʘʢʘʣʢʠ ʥʘ ʚʦʟʜʫʭʝ: ʬʝʨʨʠʪ 

 

ʇʨʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ ʦʭʣʘʞʜʝʥʠʷ, ʯʝʤ ʪʘ, ʯʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʦʭʣʘʞʜʝʥʠʠ ʥʘ 

ʚʦʟʜʫʭʝ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʙʝʞʘʪʴ ʧʨʝʚʨʘʱʝʥʠʷ ʘʫʩʪʝʥʠʪʘ ʚ ʬʝʨʨʠʪ ʠ ʧʝʨʣʠʪ. ʇʨʝʚʨʘʱʝʥʠʝ 

ʘʫʩʪʝʥʠʪʘ ʜʘʝʪ ʩʪʨʫʢʪʫʨʫ [3], ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʭ ʬʝʨʨʠʪʘ ʠ ʮʝʤʝʥʪʠʪʘ, ʦʜʥʘʢʦ ʵʪʠ ʬʘʟʳ ʥʝ 

ʫʧʦʨʷʜʦʯʝʥʳ ʚ ʧʣʘʩʪʠʥʳ. ɺʤʝʩʪʦ ʵʪʦʛʦ ʬʝʨʨʠʪ ʠ ʧʝʨʣʠʪ ʠʤʝʶʪ ʧʝʨʠʩʪʫʶ ʠʣʠ ʠʛʦʣʴʯʘʪʫʶ 

ʩʪʨʫʢʪʫʨʫ, ʠʟʚʝʩʪʥʫʶ ʢʘʢ ʙʝʡʥʠʪ. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥ ʙʝʡʥʠʪ, ʠʤʝʶʱʠʡ ʙʦʣʝʝ 

ʠʛʦʣʴʯʘʪʫʶ ʩʪʨʫʢʪʫʨʫ, ʥʘʟʳʚʘʝʪʩʷ ʥʠʞʥʠʤ ʙʝʡʥʠʪʦʤ, ʜʘʥʥʫʶ ʤʠʢʨʦʩʪʨʫʢʪʫʨʫ ʧʦʣʫʯʠʣ 

ʦʙʨʘʟʝʮ ʧʦʩʣʝ ʟʘʢʘʣʢʠ ʚ ʚʦʜʝ ʧʨʠ 20 Áʉ. ʊʚʝʨʜʦʩʪʴ ʜʘʥʥʦʛʦ ʦʙʨʘʟʮʘ ʩʦʩʪʘʚʣʷʝʪ 47 HRC. 
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ʈʠʩʫʥʦʢ 2 ï ʉʪʨʫʢʪʫʨʘ ʩʪʘʣʠ ʧʦʩʣʝ ʟʘʢʘʣʢʠ ʚ ʚʦʜʝ 20 Áʉ: ʥʠʞʥʠʡ ʙʝʡʥʠʪ 

 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʨʫʢʪʫʨʘ ʪʨʦʦʩʪʠʪ. ɼʘʥʥʫʶ ʤʠʢʨʦʩʪʨʫʢʪʫʨʫ ʧʦʣʫʯʠʣ 

ʦʙʨʘʟʝʮ ʧʦʩʣʝ ʟʘʢʘʣʢʠ ʚ ʚʦʜʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 50 Áʉ. ɺ ʦʧʪʠʯʝʩʢʦʤ ʤʠʢʨʦʩʢʦʧʝ ʪʨʦʦʩʪʠʪ 

ʥʘʙʣʶʜʘʝʪʩʷ ʢʘʢ ʪʸʤʥʳʝ ʫʯʘʩʪʢʠ ʥʘ ʬʦʥʝ ʩʚʝʪʣʳʭ ʧʦʣʝʡ ʤʘʨʪʝʥʩʠʪʘ, ʧʨʠ ʵʪʦʤ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʦʪʜʝʣʴʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʬʝʨʨʠʪʦ-ʮʝʤʝʥʪʠʪʥʦʡ ʩʤʝʩʠ ʧʦʯʪʠ ʥʝʚʦʟʤʦʞʥʦ 

ʚʚʠʜʫ ʝʸ ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʩʪʠ. ʊʚʝʨʜʦʩʪʴ ʩʪʘʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʧʦʩʣʝ ʟʘʢʘʣʢʠ 47 HRC. 
 

 
ʈʠʩʫʥʦʢ 3 ï ʉʪʨʫʢʪʫʨʘ ʩʪʘʣʠ ʧʦʩʣʝ ʟʘʢʘʣʢʠ ʚ ʚʦʜʝ 50 Áʉ: ʥʠʞʥʠʡ ʙʝʡʥʠʪ (ʪʨʦʦʩʪʠʪ) 

 

ʄʠʢʨʦʩʪʨʫʢʪʫʨʘ ʦʙʨʘʟʮʦʚ ʧʦʩʣʝ ʟʘʢʘʣʢʠ ʚ ʤʘʩʣʝ ʠ ʞʠʜʢʦʤ ʩʪʝʢʣʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩʫʥʢʘʭ 4 ʠ 5. ʉʦʨʙʠʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʦʙʨʘʟʫʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʚʨʘʱʝʥʠʷ ʘʫʩʪʝʥʠʪʘ ʧʨʠ 

ʙʦʣʝʝ ʤʝʜʣʝʥʥʦʤ ʦʭʣʘʞʜʝʥʠʠ, ʯʝʤ ʫ ʪʨʦʦʩʪʠʪʘ. ʕʪʘ ʧʝʨʝʭʦʜʥʘʷ ʤʝʞʜʫ ʪʨʦʦʩʪʠʪʦʤ ʠ 

ʧʝʨʣʠʪʦʤ ʩʪʨʫʢʪʫʨʘ, ʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʟʣʠʯʠʤʫʶ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ ʤʝʭʘʥʠʯʝʩʢʫʶ 

ʩʤʝʩʴ ʜʚʫʭ ʬʘʟ ï ʬʝʨʨʠʪʘ ʠ ʮʝʤʝʥʪʠʪʘ, ʥʦ ʧʣʘʩʪʠʥʢʠ ʮʝʤʝʥʪʠʪʘ ʟʥʘʯʠʪʝʣʴʥʦ ʪʦʥʴʰʝ, ʯʝʤ ʚ 

ʧʝʨʣʠʪʝ. ʊʚʝʨʜʦʩʪʴ ʦʙʨʘʟʮʘ ʧʦʩʣʝ ʟʘʢʘʣʢʠ ʚ ʤʘʩʣʦ ʩʦʩʪʘʚʣʷʝʪ 41 HRC, ʚ ʞʠʜʢʦʤ ʩʪʝʢʣʝ ï 26 

HRC. 
 

  
ʈʠʩʫʥʦʢ 4 ï ʉʪʨʫʢʪʫʨʘ ʩʪʘʣʠ ʧʦʩʣʝ 

ʟʘʢʘʣʢʠ ʚ ʤʘʩʣʝ: ʩʦʨʙʠʪ 

ʈʠʩʫʥʦʢ 5 ï ʉʪʨʫʢʪʫʨʘ ʩʪʘʣʠ ʧʦʩʣʝ 

ʟʘʢʘʣʢʠ ʚ ʞʠʜʢʦʤ ʩʪʝʢʣʝ: ʩʦʨʙʠʪ 
 

ʏʝʤ ʤʝʥʴʰʝ ʩʢʦʨʦʩʪʴ ʦʭʣʘʞʜʝʥʠʷ, ʪʝʤ ʤʷʛʯʝ ʧʦʣʫʯʘʝʪʩʷ ʩʪʘʣʴ, ʝʝ ʯʠʩʣʦ ʪʚʝʨʜʦʩʪʠ 

HRC ʫʤʝʥʴʰʘʝʪʩʷ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʯʝʤ ʜʦʣʴʰʝ ʦʭʣʘʞʜʘʝʪʩʷ ʩʪʘʣʴ, ʪʝʤ ʙʦʣʴʰʝ ʠʟ ʥʝʝ 

ʚʳʚʦʜʠʪʩʷ ʫʛʣʝʨʦʜʘ (ʯʝʤ ʤʝʥʴʰʝ ʫʛʣʝʨʦʜʘ ʚ ʩʪʘʣʠ, ʪʝʤ ʤʝʥʴʰʝ ʝʝ ʪʚʝʨʜʦʩʪʴ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʟʘʢʘʣʢʘ ʚ ʤʘʩʣʝ, ʜʘʶʱʘʷ ʩʪʨʫʢʪʫʨʫ 

ʩʦʨʙʠʪʘ, ʢʦʪʦʨʳʡ ʜʦʚʦʣʴʥʦ ʧʣʘʩʪʠʯʥʳʡ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʯʥʳʡ. 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
1. ʕʥʮʠʢʣʦʧʝʜʠʯʝʩʢʠʡ ʩʧʨʘʚʦʯʥʠʢ ʪʝʨʤʠʩʪʘ-ʪʝʭʥʦʣʦʛʘ. ɺ 3-ʭ ʪʦʤʘʭ. ʊ. 1. ʉ.ɹ. ʄʘʩʣʝʥʢʦʚ, 

ɸ.ʀ.ʃʷʧʫʥʦʚ, ɺ.ʄ. ɿʠʥʯʝʥʢʦ, ɹ.ʂ. ʋʰʘʢʦʚ. ʄʦʩʢʚʘ: - ʅʘʫʢʘ ʠ ʪʝʭʥʦʣʦʛʠʠ. 2003. 392 ʩ.: ʠʣʣ. 
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544 ʩ. 
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ʀʉʉʃɽɼʆɺɸʅʀɽ ʎɽʃɽʉʆʆɹʈɸɿʅʆʉʊʀ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʕʅɽʈɻʀʀ ʄɸʃʓʍ 

ʈɽʂ ɼʃʗ ʇʆʃʋʏɽʅʀʗ ʕʃɽʂʊʈʆʕʅɽʈɻʀʀ 

ʀʩʤʦʠʣʦʚ ɸ.ʉ., ʩʪʫʜʝʥʪ 4 ʢʫʨʩʘ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʌʝʜʠʥʘ ɺ.ɺ. 
ʉʪʘʨʦʦʩʢʦʣʴʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤ. ɸ.ɸ. ʋʛʘʨʦʚʘ (ʬʠʣʠʘʣ) ʅʀʊʋ çʄʀʉʠʉè 

 

ɺ ʪʝʯʝʥʠʝ ʚʩʝʭ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʩʝʣʴʩʢʦʝ ʥʘʩʝʣʝʥʠʝ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ 

ʠʩʧʳʪʳʚʘʝʪ ʧʦʩʪʦʷʥʥʳʡ ʜʝʬʠʮʠʪ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʉʝʛʦʜʥʷ ʦʥ ʦʩʦʙʝʥʥʦ ʦʙʦʩʪʨʠʣʩʷ ï ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʝʣʴʩʢʠʭ ʨʘʡʦʥʦʚ ʥʘʩʝʣʝʥʠʝ ʧʦʣʫʯʘʝʪ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʚ ʟʠʤʥʠʡ, ʥʘʠʙʦʣʝʝ 

ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʛʦʜʘ, ʪʦʣʴʢʦ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ ʚ ʩʫʪʢʠ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʷʞʝʣʳʤ 

ʧʦʩʣʝʜʩʪʚʠʷʤ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʞʠʟʥʠ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ï ʚ ʵʢʦʥʦʤʠʢʝ, ʦʙʨʘʟʦʚʘʥʠʠ, 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ, ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʝ. 

ʇʨʠ ʵʪʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʢʨʫʧʥʳʭ ɻʕʉ, ʢʘʢ ʧʦʢʘʟʘʣ ʦʧʳʪ ʉʉʉʈ, ʥʝ ʨʝʰʘʝʪ ʚʦʧʨʦʩ 

ʩʝʣʴʩʢʦʛʦ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ, ʪʘʢ ʢʘʢ ʪʘʢʠʝ ɻʕʉ ʦʨʠʝʥʪʠʨʦʚʘʥʳ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʘ ʢʦʥʢʨʝʪʥʳʝ 

ʢʨʫʧʥʳʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʢʦʤʧʣʝʢʩʳ. 

ʊʦ ʞʝ ʩʘʤʦʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʠ ʦ ʩʪʨʦʷʱʠʭʩʷ ʩʝʛʦʜʥʷ ʟʘ ʩʯʝʪ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ 

ʢʨʫʧʥʳʭ ɻʕʉ. ʆʥʠ, ʢʨʦʤʝ ʪʦʛʦ, ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʵʢʩʧʦʨʪ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʇʦʵʪʦʤʫ ʩʝʣʴʩʢʠʝ, 

ʦʩʦʙʝʥʥʦ ʫʜʘʣʝʥʥʳʝ ʠ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʝ ʨʘʡʦʥʳ ʊʘʜʞʠʢʠʩʪʘʥʘ ʤʦʛʫʪ ʙʳʪʴ ʥʘʜʝʞʥʦ 

ʦʙʝʩʧʝʯʝʥʳ ʵʣʝʢʪʨʦʵʥʝʨʛʠʝʡ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʵʪʠʭ ʞʝ ʨʘʡʦʥʘʭ ʤʘʣʳʭ 

ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ (ʄɻʕʉ). ʇʦʪʝʥʮʠʘʣʴʥʳʝ ʨʝʩʫʨʩʳ ʤʘʣʦʡ ʵʥʝʨʛʝʪʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥʘ 

ʦʯʝʥʴ ʚʝʣʠʢʠ ʠ ʚʦ ʤʥʦʛʦ ʨʘʟ ʧʨʝʚʳʰʘʶʪ ʨʝʘʣʴʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʈʝʩʧʫʙʣʠʢʠ, ʜʘʞʝ ʩ ʫʯʝʪʦʤ 

ʦʪʜʘʣʝʥʥʦʡ ʧʝʨʩʧʝʢʪʠʚʳ. 

ʀ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʵʪʦ, ʫʩʧʝʭʠ ʚ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʤʘʣʦʡ ʵʥʝʨʛʝʪʠʢʠ ʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʄɻʕʉ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʦʯʝʥʴ ʩʢʨʦʤʥʳʝ. ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʪʘʢʦʛʦ 

ʜʦʩʪʘʪʦʯʥʦ ʩʣʘʙʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʯʝʪʢʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ 

ʤʘʣʦʡ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʈʝʩʧʫʙʣʠʢʠ, ʠ ʜʘʞʝ ʝʝ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʦʩʥʦʚ. 

ɺʦʜʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʦʛʦ ʨʝʛʠʦʥʘ ʦʙʣʘʜʘʝʪ 

ʢʨʫʧʥʝʡʰʠʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ [1], ʜʦʩʪʠʛʘʶʱʠʤ, ʧʦ ʨʘʟʥʳʤ ʦʮʝʥʢʘʤ, ʦʪ 430 ʜʦ 

460 ʤʣʨʜ. ʢɺʪʯ/ʛʦʜ (ʨʠʩ. 1). 

 

 
ʈʠʩʫʥʦʢ 1 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʛʠʜʨʦʨʝʩʫʨʩʦʚ ʩʪʨʘʥ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ (2012 ʛ.) 

 

ɺ ʪʦʞʝ ʚʨʝʤʷ, ʦʛʨʦʤʥʳʡ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʥʝʝ, ʯʝʤ ʥʘ 10% (ʨʠʩ. 2). 

ʄʝʞʜʫ ʪʝʤ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʨʷʜʘ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʚ ʧʦʩʪʩʦʚʝʪʩʢʠʝ ʛʦʜʳ ʙʳʣʦ 

ʦʪʣʦʞʝʥʦ ʠʣʠ ʟʘʤʦʨʦʞʝʥʦ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʊʘʜʞʠʢʠʩʪʘʥ ʠ ʂʳʨʛʳʟʩʪʘʥ, ʦʙʣʘʜʘʶʱʠʝ 
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ʣʴʚʠʥʦʡ ʜʦʣʝʡ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʥʝ ʤʦʛʫʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʝʘʣʠʟʦʚʘʪʴ 

ʧʨʦʝʢʪʳ, ʪʨʝʙʫʶʱʠʝ çʜʣʠʥʥʳʭè ʠʥʚʝʩʪʠʮʠʡ ʚ ʩʦʪʥʠ ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ. ʉʝʨʴʝʟʥʝʡʰʘʷ 

ʧʨʦʙʣʝʤʘ - ʫʚʷʟʢʘ ʠʥʪʝʨʝʩʦʚ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ ʠ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. ʈʘʟʚʠʪʠʝ 

ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʪʨʝʙʫʝʪ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʫʯʝʪʘ ʠʥʪʝʨʝʩʦʚ ʚʩʝʭ ʩʪʨʘʥ ʙʘʩʩʝʡʥʦʚ ɸʤʫʜʘʨʴʠ ʠ 

ʉʳʨʜʘʨʴʠ, ʚʝʜʴ ʨʝʯʴ ʠʜʝʪ ʥʝ ʪʦʣʴʢʦ ʦʙ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʥʦ ʠ ʚʦʜʝ, ʥʘ ʢʦʪʦʨʦʡ ʟʠʞʜʝʪʩʷ ʚʩʝ 

ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʩʪʨʘʥ ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʦʛʦ ʨʝʛʠʦʥʘ. 

 

 
ʈʠʩʫʥʦʢ 2 ï ɼʦʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʛʠʜʨʦʨʝʩʫʨʩʦʚ ʚ ʩʪʨʘʥʘʭ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ 

 

ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʧʨʠ ʥʘʣʠʯʠʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ 

ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʩʪʨʝʤʣʝʥʠʝ ʊʘʜʞʠʢʠʩʪʘʥʘ ʠ ʂʳʨʛʳʟʩʪʘʥʘ ʢ 

ʨʘʟʚʠʪʠʶ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ. ʇʦ ʜʘʥʥʳʤ ʇʨʦʛʨʘʤʤʳ ʆʆʅ ʜʣʷ ʵʢʦʥʦʤʠʢ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ 

(ʉʇɽʂɸ), ʚʦʟʦʙʥʦʚʣʷʝʤʳʡ ʛʠʜʨʦʧʦʪʝʥʮʠʘʣ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʥʘ 6%. ʆʩʥʦʚʥʦʡ ʦʙʲʝʤ ʛʠʜʨʦʧʦʪʝʥʮʠʘʣʘ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥ ʚ 

ʊʘʜʞʠʢʠʩʪʘʥʝ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʤʫ ʚʦʩʴʤʦʝ ʤʝʩʪʦ ʚ ʤʠʨʝ ʧʦʩʣʝ ʂʠʪʘʷ, ʈʦʩʩʠʠ, ʉʐɸ, 

ɹʨʘʟʠʣʠʠ, ɿʘʠʨʘ, ʀʥʜʠʠ ʠ ʂʘʥʘʜʳ [1]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʤʠʨʝ ʥʘʤʝʯʘʝʪʩʷ ʜʚʘ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ 

ʤʘʣʳʭ ɻʕʉ: 

1) ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʤʘʣʳʭ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʚ ʨʘʡʦʥʘʭ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ 

ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʚ ʩʦʩʪʘʚʝ ʧʨʦʝʢʪʠʨʫʝʤʳʭ, ʩʪʨʦʷʱʠʭʩʷ ʠ ʧʦʩʪʨʦʝʥʥʳʭ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʪʘʢʠʭ, ʢʘʢ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʠʨʨʠʛʘʮʠʦʥʥʳʝ ʩʙʨʦʩʳ, ʢʘʥʘʣʳ ʠ 

ʪʫʥʥʝʣʠ; 

2) ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʤʘʣʳʭ ɻʕʉ ʚ ʨʘʡʦʥʘʭ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʩ 

ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ ʦʩʚʦʝʥʠʷ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʚʳʩʦʢʠʤʠ ʟʘʪʨʘʪʘʤʠ ʚ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ. 

ʇʨʠ ʵʪʦʤ ʧʦʚʩʝʤʝʩʪʥʦ ʫʜʝʣʷʝʪʩʷ ʚʥʠʤʘʥʠʝ ʦʙʩʣʝʜʦʚʘʥʠʶ ʨʘʥʝʝ ʟʘʢʦʥʩʝʨʚʠʨʦʚʘʥʥʳʭ 

ʤʘʣʳʭ ɻʕʉ ʥʘ ʧʨʝʜʤʝʪ ʦʧʨʝʜʝʣʝʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʚʚʦʜʘ ʠʭ ʚ ʜʝʡʩʪʚʠʝ ʩ ʦʩʥʘʱʝʥʠʝʤ 

ʩʦʚʨʝʤʝʥʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʫʧʨʘʚʣʝʥʠʝʤ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʪ ʝʜʠʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʝ ʧʦʥʷʪʠʷ "ʤʘʣʘʷ 

ɻʕʉ". ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʄɻʕʉ ʜʝʣʷʪ ʥʘ ʪʨʠ ʛʨʫʧʧʳ [2]: 

- ʤʠʢʨʦ-ɻʕʉ, ʤʦʱʥʦʩʪʴʶ ʦʪ ʜʝʩʷʪʢʦʚ ʠ ʩʦʪʝʥ ɺʪ ʜʦ 50-70 ʢɺʪ; 

- ʤʠʥʠ- ɻʕʉ, ʤʦʱʥʦʩʪʴʶ ʦʪ 50-100 ʢɺʪ ʜʦ 500 - 1000 ʢɺʪ; 

- ʤʘʣʳʝ ɻʕʉ, ʤʦʱʥʦʩʪʴʶ ʦʪ 500 - 1000 ʢɺʪ ʜʦ 5000-15000 ʢɺʪ. 

ɹʦʣʝʝ 70 % ʥʘʩʝʣʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʧʨʦʞʠʚʘʝʪ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ. 

ʈʘʩʩʨʝʜʦʪʦʯʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʨʘʩʩʝʣʝʥʠʷ ʵʪʦʡ ʯʘʩʪʠ ʥʘʩʝʣʝʥʠʷ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʧʦʚʳʰʝʥʥʳʡ 
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ʨʘʩʭʦʜ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʧʨʦʞʠʚʘʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʙʦʣʴʰʦʡ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʢ ʤʘʣʳʤ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʷʤ 

ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʨʷʜ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ. ʂ ʠʭ ʯʠʩʣʫ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ: 

- ʦʨʠʝʥʪʘʮʠʶ ʥʘ ʜʝʰʝʚʳʝ ʨʝʰʝʥʠʷ ʧʦ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʳʤ ʩʭʝʤʘʤ; 

- ʥʘʣʠʯʠʝ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʟʘʚʦʜʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠ ʧʦʩʪʘʚʣʷʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

- ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪʩʫʪʩʪʚʠʝ ʨʝʛʫʣʠʨʫʝʤʦʩʪʠ ʚʳʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʪʦʪʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʙʦʪʳ. 

ʆʪʤʝʯʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʘʣʳʭ ɻʕʉ ʩʥʠʞʘʶʪ ʠʭ ʩʪʦʠʤʦʩʪʴ, ʩʦʢʨʘʱʘʶʪ ʩʨʦʢʠ ʠʭ 

ʩʦʦʨʫʞʝʥʠʷ, ʧʦʟʚʦʣʷʶʪ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʩʪʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʪʨʫʜʦʚʳʝ ʨʝʩʫʨʩʳ ʧʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʚ 

ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʨʠ ʩʦʦʨʫʞʝʥʠʠ ʤʘʣʳʭ ɻʕʉ ʚ ʨʘʡʦʥʘʭ ʩ ʙʦʣʴʰʠʤʠ ʢʦʣʝʙʘʥʠʷʤʠ 

ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʝʝ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ ʚʳʩʦʪʳ ʧʣʦʪʠʥʳ, 

ʜʣʷ ʧʣʦʪʠʥʥʦʡ, ʠʣʠ ʜʣʠʥʳ ʚʦʜʦʚʦʜʘ, ʜʣʷ ʜʝʨʠʚʘʮʠʦʥʥʦʡ ʤʘʣʦʡ ɻʕʉ. ʇʦʵʪʦʤʫ, ʧʘʨʘʤʝʪʨʳ 

ʤʘʣʦʡ ɻʕʉ ʜʦʣʞʥʳ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴʩʷ ʩ ʫʯʝʪʦʤ ʭʘʨʘʢʪʝʨʘ ʛʨʘʬʠʢʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ, 

ʩʪʦʠʤʦʩʪʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʧʨʠʥʮʠʧʦʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʯʥʦʛʦ ʩʪʦʢʘ, ʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʥʫʞʜʳ ʠʣʠ ʩ ʫʯʝʪʦʤ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʥʫʞʜʳ ʨʘʟʣʠʯʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʩʪʦʠʤʦʩʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʨʝʰʝʥʠʡ - ʜʠʟʝʣʴʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʩʦʦʨʫʞʝʥʠʝ ʃʕʇ ʠʣʠ ʜʨʫʛʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʩʧʦʩʦʙʳ 

ʛʝʥʝʨʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʚʳʚʦʜʳ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʄɻʕʉ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʣʦʢʘʣʴʥʳʝ ʫʩʣʦʚʠʷ, ʫʯʠʪʳʚʘʶʱʠʝ ʚʩʝ 

ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ ʬʘʢʪʦʨʳ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʧʦʣʫʯʝʥʠʝ ʦʙʦʙʱʝʥʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʥʘ ʙʘʟʝ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʨʘʩʯʝʪʦʚ ʧʦ ʫʧʨʦʱʝʥʥʳʤ ʤʝʪʦʜʠʢʘʤ. ʅʝʦʙʭʦʜʠʤ ʰʠʨʦʢʠʡ 

ʢʨʫʛ ʢʦʤʧʴʶʪʝʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʩʯʝʪʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʪʨʘʞʝʥʠʝ ʠ ʠʟʫʯʝʥʠʝ 

ʚʣʠʷʥʠʷ ʦʪʜʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʠ ʜʣʷ ʫʩʣʦʚʠʡ ʠʭ ʢʦʤʙʠʥʘʮʠʠ ʚ ʢʦʥʢʨʝʪʥʦʤ 

ʩʣʫʯʘʝ [3]. 

ʆʩʚʦʝʥʠʝ 10% ʚʘʣʦʚʦʛʦ ʛʠʜʨʦʧʦʪʝʥʮʠʘʣʘ ʨʝʢ ʤʦʱʥʦʩʪʴʶ ʤʝʥʝʝ 25 ʤɺʪ, ʯʪʦ ʩʦʩʪʘʚʠʪ, 

ʧʨʠʤʝʨʥʦ, 9 % ʩʦʚʨʝʤʝʥʥʦʡ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʨʝʩʧʫʙʣʠʢʠ, ʚʧʦʣʥʝ 

ʚʦʟʤʦʞʥʦʝ ʠ ʚʝʨʦʷʪʥʦʝ ʟʘ 15-20-ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʧʦʟʚʦʣʠʪ ʵʣʝʢʪʨʠʬʠʮʠʨʦʚʘʪʴ ʜʦ 75% ʤʝʣʢʠʭ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʠʩʧʳʪʳʚʘʶʱʠʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʥʘʨʘʩʪʘʶʱʠʡ ʜʝʬʠʮʠʪ ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠʣʠ ʚʦʦʙʱʝ ʥʝ ʵʣʝʢʪʨʠʬʠʮʠʨʦʚʘʥʥʳʭ. ʕʪʦ ʧʦʟʚʦʣʠʪ 

ʨʝʰʠʪʴ ʦʩʪʨʳʝ ʩʦʮʠʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ, ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʨʘʟʚʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ 

ʩʠʣʳ ʵʪʠʭ ʨʘʡʦʥʦʚ ʠ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʥʘʩʝʣʝʥʠʷ. 
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ʇʈʆʄʓʐʃɽʅʅʓʍ ɸɻʈɽɻɸʊʆɺ 

ʂʘʥʪʘʨʯʷʥ ʄ.ɺ., ʩʪʫʜʝʥʪ 4 ʢʫʨʩʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʭ.ʥ., ʜʦʮ. ɸ.ɺ. ʏʠʯʚʘʨʠʥ; ʢ.ʪ.ʥ., ʜʦʮ. ɺ.ɺ. ʌʝʜʠʥʘ. 
ʉʪʘʨʦʦʩʢʦʣʴʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤ. ɸ.ɸ. ʋʛʘʨʦʚʘ (ʬʠʣʠʘʣ) ʅʀʊʋ çʄʀʉʠʉè 

 

ʆʛʥʝʫʧʦʨʥʳʝ ʤʘʪʝʨʠʘʣʳ ʧʦʣʫʯʠʣʠ ʩʚʦʝ ʥʘʟʚʘʥʠʝ ʠʟ-ʟʘ ʩʧʦʩʦʙʥʦʩʪʠ ʩʦʭʨʘʥʷʪʴ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʰʠʨʦʢʦʤ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʨʝʤʝʥʥʦʤ ʠʥʪʝʚʘʣʝ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʦʛʥʝʫʧʦʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 1600 ʛʨʘʜʫʩʦʚ ʠ 

ʚʳʰʝ. ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʦʛʥʝʫʧʦʨʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʠʥʝʨʘʣʴʥʦʛʦ 

ʩʳʨʴʷ, ʢʦʪʦʨʦʝ ʦʙʣʘʜʘʝʪ ʚʩʝʤʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʢʘʯʝʩʪʚʘʤʠ [1]. 

ʈʘʟʙʝʨʝʤ ʨʝʮʝʧʪʫʨʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʛʥʝʫʧʦʨʥʦʡ ʢʝʨʘʤʠʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʘʢʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʢʘʢ ʙʦʡ ʩʪʝʢʣʘ ʠ ʧʳʣʴ ʛʘʟʦʦʯʠʩʪʢʠ ʵʣʝʢʪʨʦʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʩʦʜʝʨʞʘʱʫʶ ʚ ʩʝʙʝ ʩʦʝʜʠʥʝʥʠʷ ʞʝʣʝʟʘ, ʘʣʶʤʠʥʠʷ, ʢʘʣʴʮʠʷ ʠ ʜʨʫʛʠʭ ʤʝʪʘʣʣʦʚ. ʉʫʪʴ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʷʚʣʝʥʠʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʛʥʝʫʧʦʨʥʦʡ 

ʢʝʨʘʤʠʢʠ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ, ʯʘʩʪʠʯʥʳʤ ʟʘʤʝʱʝʥʠʝʤ ʧʳʣʠ ʛʘʟʦʦʯʠʩʪʢʠ ʥʘ ʩʦʝʜʠʥʝʥʠʷ 

ʘʣʶʤʠʥʠʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʇʝʨʚʫʶ ʩʝʨʠʶ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʩʣʝʜʫʶʱʝʤ ʧʨʦʮʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ 

ʢʦʤʧʦʥʝʥʪʦʚ: 

- ʧʳʣʴ 25%, ʩʪʝʢʣʦ 75%, ʧʝʥʦʦʙʨʘʟʦʚʘʪʝʣʴ; 

- ʧʳʣʴ 50%, ʩʪʝʢʣʦ 50%, ʧʝʥʦʦʙʨʘʟʦʚʘʪʝʣʴ; 

- ʧʳʣʴ 75%, ʩʪʝʢʣʦ 25%, ʧʝʥʦʦʙʨʘʟʦʚʘʪʝʣʴ. 

ɺ ʢʘʯʝʩʪʚʝ ʩʚʷʟʫʶʱʝʛʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʟʣʠʯʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʚ ʯʠʩʣʝ ʢʦʪʦʨʳʭ: 

ʮʝʤʝʥʪʥʦʝ ʚʷʞʫʱʝʝ, ʛʠʧʩ, ʢʨʘʭʤʘʣ, ʘʢʨʠʣʦʚʳʡ ʧʦʣʠʤʝʨ. ʅʘʠʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʢʨʠʣʦʚʦʛʦ ʚʷʞʫʱʝʛʦ ʥʘ ʚʦʜʥʦʡ ʦʩʥʦʚʝ. 

ʇʦʩʣʝ ʩʤʝʰʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ, ʦʙʨʘʟʮʳ ʧʦʜʚʝʨʛʘʣʠ ʩʫʰʢʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 200ÁC ʚ 

ʪʝʯʝʥʠʠ 60 ʤʠʥʫʪ [2]. ʇʨʠ ʵʪʦʤ ʨʝʞʠʤʝ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʦʙʨʘʟʮʳ ʩʦʭʨʘʥʷʣʠ 

ʛʝʦʤʝʪʨʠʶ, ʥʝ ʩʢʘʣʳʚʘʣʠʩʴ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʨʘʟʨʫʰʘʣʠʩʴ ʧʨʠ ʤʝʭʘʥʠʯʝʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ. 

ʅʘʠʙʦʣʴʰʫʶ ʧʣʦʪʥʦʩʪʴ ʠ ʤʘʣʫʶ ʧʦʨʠʩʪʦʩʪʴ ʠʤʝʣ ʦʙʨʘʟʝʮ ʩ ʛʠʧʩʦʚʳʤ ʚʷʞʫʱʠʤ, ʯʪʦ ʥʝ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʧʨʦʚʦʜʠʣʠ ʦʙʞʠʛ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 800ÁC ʠ ʚʨʝʤʝʥʠ ʩʧʝʢʘʥʠʷ 30 

ʤʠʥʫʪ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ ʩʦʩʪʘʚʠʣʘ 1000ÁC, ʩʚʳʰʝ ʢʦʪʦʨʦʡ ʯʘʩʪʴ 

ʦʙʨʘʟʮʦʚ ʧʦʢʨʳʚʘʣʠʩʴ ʩʪʝʢʣʷʥʥʦʡ ʛʣʘʟʫʨʴʶ, ʪʝʨʷʷ ʩʚʦʶ ʧʝʨʚʦʥʘʯʘʣʴʥʫʶ ʬʦʨʤʫ. ʇʦʩʣʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʦʡ ʨʝʮʝʧʪʫʨʦʡ ʦʙʣʘʜʘʝʪ 

ʦʙʨʘʟʝʮ, ʫ ʢʦʪʦʨʦʛʦ ʚ ʩʦʩʪʘʚʝ 50% ʙʦʷ ʩʪʝʢʣʘ ʠ 50% ʧʳʣʠ ʛʘʟʦʦʯʠʩʪʢʠ. ʆʙʨʘʟʝʮ ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ ʩʪʝʢʣʘ 75% ʥʘʯʠʥʘʝʪ ʪʝʨʷʪʴ ʬʦʨʤʫ ʧʨʠ 1000ÁC (ʨʠʩ. 1). 

 

 
ʈʠʩʫʥʦʢ 1 - ʆʙʨʘʟʝʮ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʪʝʢʣʘ 75% 
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ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʜʝʪ ʟʘʤʝʱʝʥʠʝ ʧʳʣʠ ʛʘʟʦʦʯʠʩʪʢʠ ʥʘ ʘʣʶʤʠʥʠʡ. 

ʇʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ: 

- ʧʳʣʴ 45%, ʩʪʝʢʣʦ 45%, ʘʣʶʤʠʥʠʡ 10%; 

- ʧʳʣʴ 40%, ʩʪʝʢʣʦ40%, ʘʣʶʤʠʥʠʡ 20%; 

- ʧʳʣʴ 35%, ʩʪʝʢʣʦ 35%, ʘʣʶʤʠʥʠʡ 30%; 

- ʧʳʣʴ 25%, ʩʪʝʢʣʦ 25%, ʘʣʶʤʠʥʠʡ 50%; 

- ʧʳʣʴ 25%, ʩʪʝʢʣʦ 25%, ʘʣʶʤʠʥʠʡ 50%; 

- ʧʳʣʴ 35%, ʩʪʝʢʣʦ 35%, ʘʣʶʤʠʥʠʡ 30%. 

ʇʦʩʣʝ ʩʫʰʢʠ ʠ ʦʙʞʠʛʘ ʚʩʝ ʦʙʨʘʟʮʳ ʩʦʭʨʘʥʠʣʠ ʩʚʦʶ ʬʦʨʤʫ ʠ ʠʤʝʣʠ ʟʘʢʨʳʪʳʝ ʧʦʨʳ 

(ʨʠʩ.2). 

 

 
ʈʠʩʫʥʦʢ 2 - ʆʙʨʘʟʮʳ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʘʣʶʤʠʥʠʷ 10%, 20%, 30% ʠ 50% 

 

ʅʘʠʣʫʯʰʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʦʙʣʘʜʘʣʠ ʦʙʨʘʟʮʳ, ʩʦʜʝʨʞʘʱʠʝ ʨʘʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʳʣʠ 

ʛʘʟʦʦʯʠʩʪʢʠ ʠ ʙʦʡ ʩʪʝʢʣʘ ʥʝ ʟʘʚʠʩʠʤʦ ʦʪ ʪʠʧʘ ʚʩʧʝʥʠʚʘʶʱʝʛʦ ʘʛʝʥʪʘ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɹʫʜʥʠʢʦʚ ʇ.ʇ. ʍʠʤʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ ʢʝʨʘʤʠʢʠ ʠ ʦʛʥʝʫʧʦʨʦʚ / ʠʥʪʝʨʤʝʥʪ ʠʥʞʠʥʠʨʠʥʛ 
2009ʛ. ï ʩ.16-18. 

2. ʈʳʱʝʥʢʦ ʄ.ʀ., ʍʠʤʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ ʢʝʨʘʤʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ / ɾʫʨʥʘʣ "ʅʦʚʦʩʪʠ 
ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ" ˉ1, 2011 ʛ. 
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ʇʆɺʓʐɽʅʀɽ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʈɸɹʆʊʓ ʂʆʄʇʈɽʉʉʆʈʅʓʍ ʉʊɸʅʎʀʁ ɿɸ 

ʉʏɽʊ ɺʅɽɼʈɽʅʀʗ ʉʀʉʊɽʄʓ ʋɺʃɸɾʅɽʅʀʗ ɺʆɿɼʋʍɸ ʅɸ ɺʍʆɼɽ ɺ 

ʂʆʄʇʈɽʉʉʆʈ 

ʂʘʨʘʤʠʥ ɸ.ɺ., ʩʪʫʜʝʥʪ 3 ʢʫʨʩʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʌʝʜʠʥʘ ɺ.ɺ. 
ʉʪʘʨʦʦʩʢʦʣʴʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤ. ɸ.ɸ. ʋʛʘʨʦʚʘ (ʬʠʣʠʘʣ) ʅʀʊʋ çʄʀʉʠʉè 

 

ʅʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʚʩʝʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʨʘʩʭʦʜʫʝʪʩʷ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ. 

ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ ʚʦʟʜʫʭ ʟʘʙʠʨʘʝʪʩʷ ʠʟ ʘʪʤʦʩʬʝʨʳ ʯʝʨʝʟ 

ʚʩʘʩʳʚʘʶʱʠʡ ʚʦʟʜʫʭʦʧʨʦʚʦʜ ʠ, ʧʨʦʭʦʜʷ ʯʝʨʝʟ ʩʪʘʮʠʦʥʘʨʥʳʡ ʚʦʟʜʫʰʥʳʡ ʬʠʣʴʪʨ, ʦʯʠʱʘʝʪʩʷ 

ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ (ʧʳʣʴ, ʩʦʨ ʠ ʧʨ.). ʂʦʤʧʨʝʩʩʦʨ ʩʞʠʤʘʝʪ ʚʦʟʜʫʭ ʠ ʧʦʜʘʝʪ ʝʛʦ ʚ 

ʥʘʛʥʝʪʘʪʝʣʴʥʳʡ ʚʦʟʜʫʭʦʧʨʦʚʦʜ. ɼʘʣʝʝ ʚʦʟʜʫʭ ʧʨʦʭʦʜʠʪ ʚʦʟʜʫʭʦʦʭʣʘʜʠʪʝʣʴ ʠ ʧʦʩʪʫʧʘʝʪ ʚ 

ʩʝʪʴ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ ʢʦʤʧʨʝʩʩʦʨʥʦʡ ʩʪʘʥʮʠʠ. 

ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ (ʙʘʨʦʤʝʪʨʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ, ʪʝʤʧʝʨʘʪʫʨʘ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʚʣʘʞʥʦʩʪʴ) ʚʩʘʩʳʚʘʝʤʦʛʦ ʚʦʟʜʫʭʘ ʩʠʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʦʤʧʨʝʩʩʦʨʘ. 

ʕʢʩʧʣʫʘʪʘʮʠʷ ʢʦʤʧʨʝʩʩʦʨʥʳʭ ʫʩʪʘʥʦʚʦʢ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ 

ʦʢʘʟʳʚʘʝʪ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʣʦʪʥʦʩʪʴ ʚʦʟʜʫʭʘ ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ. ʋʩʪʘʥʦʚʣʝʥʦ ʯʪʦ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʜʘʚʣʝʥʠʠ 101,325 ʢʇʘ ʧʣʦʪʥʦʩʪʴ ʚʦʟʜʫʭʘ 

ʧʨʠ 0Áʉ ʨʘʚʥʘ 1,292 ʢʛ/ʤį, ʘ ʧʨʠ +30Áʉ ï 1,1644 ʢʛ/ʤį. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, 

ʯʪʦ ʧʣʦʪʥʦʩʪʴ ʚʦʟʜʫʭʘ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʥʘʠʙʦʣʴʰʘʷ, ʘ ʚ ʣʝʪʥʠʡ ʥʘʠʤʝʥʴʰʘʷ [1]. 

ʉ ʮʝʣʴʶ ʩʥʠʟʠʪʴ ʨʘʩʭʦʜʳ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʘ ʪʘʢʞʝ ʧʦʚʳʩʠʪʴ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʦʤʧʨʝʩʩʦʨʘ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʥʘ ʢʦʤʙʠʥʘʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʥʝʜʨʠʪʴ 

ʩʠʩʪʝʤʫ ʦʭʣʘʞʜʝʥʠʷ ʚʦʟʜʫʭʘ, ʥʘ ʚʭʦʜʝ ʚ ʢʦʤʧʨʝʩʩʦʨ, ʪʦ ʝʩʪʴ ʩʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ, ʟʘʙʠʨʘʝʤʦʛʦ ʢʦʤʧʨʝʩʩʦʨʦʤ ʠʟ ʘʪʤʦʩʬʝʨʳ. 

ʉʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ ʩ ʧʦʤʦʱʴʶ 

ʘʜʠʘʙʘʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ. ʉʫʱʥʦʩʪʴ ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ, ʦʙʨʘʙʘʪʳʚʘʝʤʳʡ ʚ ʦʨʦʩʠʪʝʣʴʥʦʡ ʢʘʤʝʨʝ, 

ʚʩʪʫʧʘʷ ʚ ʢʦʥʪʘʢʪ ʩ ʢʘʧʝʣʴʢʘʤʠ ʨʘʟʙʨʳʟʛʠʚʘʝʤʦʡ ʚʦʜʳ, ʠʤʝʶʱʝʡ ʪʝʤʧʝʨʘʪʫʨʫ ʤʦʢʨʦʛʦ 

ʪʝʨʤʦʤʝʪʨʘ (ʪ.ʝ. tʚʦʜʳ = tʤ), ʧʨʠʥʠʤʘʝʪ ʩʦʩʪʦʷʥʠʝ, ʙʣʠʟʢʦʝ ʢ ʩʦʩʪʦʷʥʠʶ ʥʘʩʳʱʝʥʠʷ 

(ʧʨʘʢʪʠʯʝʩʢʠ 95 %), ʟʘ ʩʯʝʪ ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ, ʠʩʧʘʨʝʥʠʷ ʚʣʘʛʠ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʠʩʧʘʨʝʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ, ʢʦʛʜʘ ʦʙʨʘʙʘʪʳʚʘʝʤʳʡ ʚʦʟʜʫʭ ʠʤʝʝʪ 

ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʚʣʘʞʥʦʩʪʴ ʥʠʞʝ 100 %. ʀʩʪʦʯʥʠʢʦʤ ʪʝʧʣʘ ʚ ʠʩʧʘʨʝʥʠʠ ʙʫʜʝʪ ʷʚʣʷʝʪʩʷ 

ʚʦʟʜʫʭ, ʘ ʧʦʪʝʥʮʠʘʣʦʤ ʧʝʨʝʥʦʩʘ ʪʝʧʣʘ - ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ ʠ ʚʦʜʳ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʪʝʧʣʦʦʙʤʝʥʘ ʧʨʠʪʦʯʥʳʡ ʚʦʟʜʫʭ, ʦʪʜʘʚʘʷ ʷʚʥʦʝ ʪʝʧʣʦ, ʩʥʠʞʘʝʪ 

ʩʚʦʶ ʪʝʤʧʝʨʘʪʫʨʫ. ɺ ʫʩʣʦʚʠʷʭ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʧʦʣʥʦʛʦ ʥʘʩʳʱʝʥʠʷ 

ʢʦʥʝʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʚʥʘ ʪʝʤʧʝʨʘʪʫʨʝ ʤʦʢʨʦʛʦ ʪʝʨʤʦʤʝʪʨʘ. ʆʙʳʯʥʦ 

ʢʦʥʝʯʥʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʙʣʠʟʢʘ ʢ 95 % [2]. 

ɺ ʢʘʤʝʨʝ ʦʨʦʰʝʥʠʷ ʨʘʟʙʨʳʟʛʠʚʘʝʤʘʷ ʚʦʜʘ ʧʨʠ ʢʦʥʪʘʢʪʝ ʩ ʦʙʨʘʙʘʪʳʚʘʝʤʳʤ ʚʦʟʜʫʭʦʤ 

ʧʨʠʥʠʤʘʝʪ ʪʝʤʧʝʨʘʪʫʨʫ ʤʦʢʨʦʛʦ ʪʝʨʤʦʤʝʪʨʘ. ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʫʢʘʟʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ 

ʥʝ ʪʨʝʙʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʭ ʦʭʣʘʞʜʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ. ʀʟ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʟʙʨʳʟʛʠʚʘʝʤʦʡ 

ʚʦʜʳ ʠʩʧʘʨʷʝʪʩʷ ʚʩʝʛʦ 3 - 5 %. ʆʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʝʝ ʚʳʧʘʜʘʝʪ ʚ ʧʦʜʜʦʥ, ʦʪʢʫʜʘ ʟʘʙʠʨʘʝʪʩʷ 

ʥʘʩʦʩʦʤ ʠ ʥʘʧʨʘʚʣʷʝʪʩʷ ʢ ʬʦʨʩʫʥʢʘʤ. ɼʦʙʘʚʣʝʥʠʝ ʚʦʜʳ ʧʨʦʠʟʚʦʜʠʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩ 

ʧʦʤʦʱʴʶ ʰʘʨʦʚʦʛʦ ʢʨʘʥʘ. ɺʩʣʝʜʩʪʚʠʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʦʙʘʚʣʷʝʤʦʡ ʚʦʜʳ 

ʟʘʤʝʪʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʨʘʟʙʨʳʟʛʠʚʘʝʤʦʡ ʚʦʜʳ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. 

ʈʘʩʧʳʣʝʥʥʘʷ ʩʧʝʮʠʘʣʴʥʳʤ ʦʙʨʘʟʦʤ ʚʦʜʘ ʠʩʧʘʨʷʝʪʩʷ, ʧʦʛʣʦʱʘʷ ʵʥʝʨʛʠʶ (ʪʝʧʣʦʪʫ) ʠʟ 

ʚʦʟʜʫʭʘ, ʧʨʠ ʵʪʦʤ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʩʥʠʞʘʝʪʩʷ. ɺʦʜʘ ʨʘʩʧʳʣʷʝʪʩʷ ʠ ʩʦʟʜʘʝʪ ʪʫʤʘʥ 

ʤʝʣʴʯʘʡʰʠʭ ʢʘʧʝʣʴ, ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ ʢʦʪʦʨʳʭ ʥʝ ʧʨʝʚʳʰʘʝʪ 10 ʤʠʢʨʦʥ. ʀʩʧʘʨʷʷʩʴ ʵʪʠ ʢʘʧʣʠ 

ʤʛʥʦʚʝʥʥʦ ʧʦʛʣʦʱʘʶʪ ʪʝʧʣʦ ʠʟ ʚʦʟʜʫʭʘ. ʕʥʝʨʛʠʷ ʧʝʨʝʭʦʜʘ ʚʦʜʳ ʠʟ ʞʠʜʢʦʛʦ ʚ ʛʘʟʦʦʙʨʘʟʥʦʝ 

ʩʦʩʪʦʷʥʠʝ, ʧʦʛʣʦʱʘʝʪʩʷ ʠʟ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʦʭʣʘʞʜʘʷ ʚʦʟʜʫʭ. 

ʉ ʧʦʤʦʱʴʶ ʪʘʢʦʛʦ ʧʨʷʤʦʛʦ ʘʜʠʘʙʘʪʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʦʭʣʘʞʜʝʥʠʷ (ʪʫʤʘʥʦʦʙʨʘʟʦʚʘʥʠʝ) 

ʤʦʞʥʦ ʵʬʬʝʢʪʠʚʥʦ ʦʭʣʘʞʜʘʪʴ ʚʦʟʜʫʭ, ʥʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʳʭ 
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ʟʘʜʘʯ, ʪʘʢ ʢʘʢ ʧʨʠ ʵʪʦʤ ʧʦʚʳʰʘʝʪʩʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʪʘʢʦʛʦ ʧʨʦʮʝʩʩʘ ʟʘʚʠʩʠʪ ʦʪ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ. 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ - ʢʦʣʠʯʝʩʪʚʦ ʚʣʘʛʠ ʚ ʚʦʟʜʫʭʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʚʣʘʛʠ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴʩʷ ʚ ʚʦʟʜʫʭʝ ʧʨʠ ʪʝʭ ʞʝ 

ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ 

ʧʦʪʝʥʮʠʘʣʘ ʦʭʣʘʞʜʝʥʠʷ. ʏʝʤ ʥʠʞʝ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ, ʪʝʤ ʙʦʣʴʰʝ ʚʦʜʳ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʘʨʝʥʦ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʙʦʣʴʰʝ ʪʝʧʣʘ ʫʜʘʣʝʥʦ ʠʟ ʚʦʟʜʫʭʘ. ʀʩʧʘʨʠʪʝʣʴʥʦʝ ʦʭʣʘʞʜʝʥʠʝ 

ʤʦʞʝʪ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʝʛʠʦʥʦʚ ʤʠʨʘ, ʧʦʩʢʦʣʴʢʫ, ʢʦʛʜʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʜʦʩʪʠʛʘʝʪ ʩʚʦʝʛʦ ʜʥʝʚʥʦʛʦ ʤʘʢʩʠʤʫʤʘ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʤʠʥʠʤʘʣʴʥʦʤ ʫʨʦʚʥʝ [2]. 

C ʮʝʣʴʶ ʩʥʠʟʠʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ, ʟʘʙʠʨʘʝʤʦʛʦ ʢʦʤʧʨʝʩʩʦʨʦʤ ʠʟ 

ʘʪʤʦʩʬʝʨʳ, ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʨʘʩʯʝʪ ʘʜʠʘʙʘʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʫʚʣʘʞʥʝʥʠʷ ʚʦʟʜʫʭʘ ʩʦ 

ʩʣʝʜʫʶʱʠʤʠ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ: ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʧʦ ʩʫʭʦʤʫ ʪʝʨʤʦʤʝʪʨʫ ʜʦ ʦʨʦʰʝʥʠʷ 

tc1= 20Áʉ; ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʜʦ ʦʨʦʰʝʥʠʷ ű=70%; ʩʨʝʜʥʝʝ ʙʘʨʦʤʝʪʨʠʯʝʩʢʦʝ 

ʜʘʚʣʝʥʠʝ P = 1 ɹʘʨ; ʪʝʤʧʝʨʘʪʫʨʘ ʤʦʢʨʦʛʦ ʪʝʨʤʦʤʝʪʨʘ tʤ= 16Áʉ; ʥʘʯʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʨʘʩʧʳʣʷʝʤʦʡ ʚʦʜʳ tʚʥ= 22Áʉ; ʨʘʩʭʦʜ ʚʦʟʜʫʭʘ 30 000 ʤį/ʯ; ʨʘʩʭʦʜ ʚʦʜʳ 1ʤį/ʯ. 

ʆʧʨʝʜʝʣʠʣʠ ʪʝʤʧʝʨʘʪʫʨʫ ʪʦʯʢʠ ʨʦʩʳ ʩ ʧʦʤʦʱʴʶ Id ʜʠʘʛʨʘʤʤʳ. ʇʨʦʚʝʣʠ ʣʠʥʠʶ 

d=const ʜʦ ʧʝʨʝʩʝʯʝʥʠʷ ʩ ʢʨʠʚʦʡ ű=100% ʯʝʨʝʟ ʪʦʯʢʫ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʫʶ ʩʦʩʪʦʷʥʠʝ ʚʦʟʜʫʭʘ 

(tʩ1 = 20Áʉ ʠ ű = 70%). ʊʝʤʧʝʨʘʪʫʨʘ ʪʦʯʢʠ ʨʦʩʳ ʷʚʣʷʝʪʩʷ ʧʨʝʜʝʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ, ʜʦ 

ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʦʭʣʘʜʠʪʴ ʚʣʘʞʥʳʡ ʚʦʟʜʫʭ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʠ ʙʝʟ ʚʳʧʘʜʝʥʠʷ 

ʢʦʥʜʝʥʩʘʪʘ. tʨ = 14,5Áʉ [3]. 

ʇʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʢʦʥʪʘʢʪʝ ʚʦʟʜʫʭʘ ʩ ʚʦʜʦʡ ʤʦʛʫʪ ʧʨʦʠʩʭʦʜʠʪʴ ʩʝʤʴ ʨʘʟʣʠʯʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʪʝʧʣʦ- ʠ ʚʣʘʛʦʦʙʤʝʥʘ, ʢʦʪʦʨʳʝ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʪʨʠ ʛʨʫʧʧʳ: ʧʨʦʮʝʩʩʳ, 

ʧʨʦʪʝʢʘʶʱʠʝ ʩ ʧʦʥʠʞʝʥʠʝʤ ʪʝʧʣʦʩʦʜʝʨʞʘʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʨʝʞʠʤʘʤʠ ʚʣʘʛʦʦʙʤʝʥʘ 

ʧʨʠ ʦʭʣʘʞʜʝʥʠʠ ʚʦʟʜʫʭʘ; ʧʨʦʮʝʩʩʳ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʪʝʧʣʦʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ 

ʚʦʟʜʫʭʘ; ʧʨʦʮʝʩʩʳ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʧʦʚʳʰʝʥʠʝʤ ʪʝʧʣʦʩʦʜʝʨʞʘʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ 

ʨʝʞʠʤʘʤʠ ʪʝʧʣʦʦʙʤʝʥʘ ʧʨʠ ʫʚʣʘʞʥʝʥʠʠ ʚʦʟʜʫʭʘ. 

ʇʨʦʠʟʚʝʜʝʥʠʝ ʢʨʠʪʝʨʠʝʚ ʄ1R = -1 ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʛʨʘʥʠʯʥʳʤ ʫʩʣʦʚʠʝʤ, 

ʨʘʟʜʝʣʷʶʱʠʤ ʪʨʠ ʛʨʫʧʧʳ ʧʨʦʮʝʩʩʦʚ. ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʢʨʠʪʝʨʠʡ, ʫʯʠʪʳʚʘʶʱʠʡ ʥʘʯʘʣʴʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʚʦʟʜʫʭʘ ʠ ʚʦʜʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 ;
1

1

pc

ʚʥp

tt

tt
ʄ

-

-
=  (1) 

ʛʜʝ tc1 - ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʧʦ ʩʫʭʦʤʫ ʪʝʨʤʦʤʝʪʨʫ ʜʦ ʦʨʦʰʝʥʠʷ; tʚʥ - ʥʘʯʘʣʴʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʨʘʩʧʳʣʷʝʤʦʡ ʚʦʜʳ; tʨ ï ʪʝʤʧʝʨʘʪʫʨʘ ʪʦʯʢʠ ʨʦʩʳ. 

345,0
5,1420

4,165,14
1 -=

-

-
=ʄ  

ʂʨʠʪʝʨʠʡ R, ʫʯʠʪʳʚʘʶʱʠʡ ʚʣʠʷʥʠʝ ʚʣʘʛʦʦʙʤʝʥʘ ʥʘ ʪʝʧʣʦʦʙʤʝʥ: 

 )(00077,0)(022,0795,1 22

ʚʥʚʥpʨʚʥp ttttttR +++++=  (2) 

02,3)4,164,161414(00077,0)4,1614(022,0795,1 22 =+Ö++++=R  

ʇʨʦʠʟʚʝʜʝʥʠʝ ʢʨʠʪʝʨʠʝʚ M1ȚR ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʦʪʥʦʰʝʥʠʝ ʜʚʠʞʫʱʝʡ ʩʠʣʳ ʚʣʘʛʦʦʙʤʝʥʘ 

ʢ ʥʘʯʘʣʴʥʦʡ ʛʠʛʨʦʤʝʪʨʠʯʝʩʢʦʡ ʨʘʟʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʚʦʟʜʫʭʘ ʠ ʧʦʵʪʦʤʫ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʥʦʛʦ ʪʝʧʣʦʦʙʤʝʥʘ. 

04,102,3345,0Rʄ1 -=Ö-= . 

ʅʘʡʜʝʥʥʳʤ ʢʨʠʪʝʨʠʷʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʦʮʝʩʩ ʘʜʠʘʙʘʪʠʯʝʩʢʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʙʝʟ 

ʠʟʤʝʥʝʥʠʷ ʪʝʧʣʦʩʦʜʝʨʞʘʥʠʷ, ʠʩʭʦʜʷ ʠʟ ʫʩʣʦʚʠʷ ʄ1R =-1 

ʈʘʩʩʯʠʪʘʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʦʨʦʰʝʥʠʷ ɺ: 

 ɺ = W/G, (3) 

ʛʜʝ W = VʚʦʜȚrɟʚʦʜʳ = 1Ț997,77 ï ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ, ʨʘʩʧʳʣʷʝʤʦʝ ʬʦʨʩʫʥʢʘʤʠ ʚ 

ʢʘʤʝʨʝ ʦʨʦʰʝʥʠʷ, ʢʛ/ʯ; G = VʚʦʜȚrɟʚʦʟʜ = 30000Ț1,205 = 36150 ï ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ 

ʚʦʟʜʫʭʘ, ʢʛ/ʯ. 
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ʊʦʛʜʘ ʢʦʵʬʬʠʮʠʝʥʪ ʦʨʦʰʝʥʠʷ 

ɺ = 997,77/36150 = 0,0276. 

ɺʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʥʦʤʦʛʨʘʤʤʦʡ ʜʣʷ ʨʘʩʯʝʪʘ ʧʨʦʮʝʩʩʦʚ ʘʜʠʘʙʘʪʠʯʝʩʢʦʛʦ ʫʚʣʘʞʥʝʥʠʷ 

ʚʦʟʜʫʭʘ ʚ ʦʨʦʩʠʪʝʣʴʥʳʭ ʢʘʤʝʨʘʭ ʧʦ ʤʝʪʦʜʫ ʃ.ʄ. ɿʫʩʤʘʥʦʚʠʯʘ, ʦʧʨʝʜʝʣʠʣʠ ʚʝʣʠʯʠʥʫ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ æTʩ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʠʣʘ 0,41. 

ʂʦʥʝʯʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʟʜʫʭʘ tʩ2 ʦʧʨʝʜʝʣʷʝʤ ʧʦ ʬʦʨʤʫʣʝ: 

 );tt(bʊtt p1ʩʩ1ʩ2ʩ -ÖD-=  (4) 

ʛʜʝ ʧʘʨʘʤʝʪʨ b = 1 (ʪʘʢ ʢʘʢ R = 3,0 > 2,7). 

( ) ʉ745,175,1420141,020t 2ʩ ¯=-ÖÖ-=  

ʈʘʩʩʯʠʪʘʣʠ ʧʣʦʪʥʦʩʪʴ ʚʦʟʜʫʭʘ ʧʨʠ ʢʦʥʝʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʫʨʘʚʥʝʥʠʷ ʄʝʥʜʝʣʝʝʚʘ-ʂʣʘʧʝʡʨʦʥʘ: 

 
TR

Mp

Ö

Ö
=r , (5) 

ʛʜʝ ʨ - ʘʙʩʦʣʶʪʥʦʝ ʜʘʚʣʝʥʠʝ; R - ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʛʘʟʦʚʘʷ ʧʦʩʪʦʷʥʥʘʷ; T - ʘʙʩʦʣʶʪʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ; ʄ - ʤʦʣʷʨʥʘʷ ʤʘʩʩʘ. 

3
33

/216,1
745,29031,8

102910325,101
ʤʢʛ=

Ö

ÖÖÖ
=

-

r  

ʇʨʦʚʝʜʝʥʥʳʝ ʨʘʩʯʝʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʠʩʪʝʤʘ ʫʚʣʘʞʥʝʥʠʷ ʚʦʟʜʫʭʘ ʧʦʟʚʦʣʷʝʪ 

ʩʥʠʟʠʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʥʘ 2,25Áʉ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʚʳʩʠʪ ʧʣʦʪʥʦʩʪʴ 

ʚʦʟʜʫʭʘ, ʧʦʜʘʚʘʝʤʦʛʦ ʚ ʢʦʤʧʨʝʩʩʦʨ ʥʘ 0,0119 ʢʛ/ʤį. 
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ʂ ɺʆʇʈʆʉʋ ʌʈɸʂʎʀʆʅʅʆɻʆ ʈɸɿɼɽʃɽʅʀʗ ɺɿɺʐɽʅʅʓʍ ɺɽʑɽʉʊɺ, 

ʊʈɸʅʉʇʆʈʊʀʈʋɽʄʓʍ ɻɸɿʆɺʓʄ ʇʆʊʆʂʆʄ 

ʂʠʨʶʰʠʥʘ ʂ.ʖ., ʩʪʫʜʝʥʪ 4 ʢʫʨʩʘ 

ʉʪʝʨʣʠʛʦʚ ɺ.ɸ. ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 
ʃʠʧʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɺʦ ʤʥʦʛʠʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ (ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʘʷ, ʛʦʨʥʦʜʦʙʳʚʘʶʱʘʷ, 

ʭʠʤʠʯʝʩʢʘʷ, ʧʠʱʝʚʘʷ ʠ ʪ.ʜ.) ʚ ʧʨʦʮʝʩʩʝ ʫʜʘʣʝʥʠʷ ʟʘʧʳʣʝʥʥʳʭ ʛʘʟʦʚʳʭ ʧʦʪʦʢʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʳʭ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʣʘʚʣʠʚʘʥʠʷ ʠʟ ʧʦʪʦʢʘ ʠ ʬʨʘʢʮʠʦʥʥʦʛʦ 

ʨʘʟʜʝʣʝʥʠʷ ʯʘʩʪʠʮ. ʋʜʘʣʝʥʠʝ ʠʟ ʛʘʟʦʚ ʚʟʚʝʰʝʥʥʳʭ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ ʦʩʫʱʝʩʪʚʣʷʶʪ ʩ ʨʘʟʥʳʤʠ 

ʮʝʣʷʤʠ: ʫʤʝʥʴʰʝʥʠʝ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʧʦʪʦʢʦʚ, ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʚ ʘʪʤʦʩʬʝʨʫ, ʫʣʘʚʣʠʚʘʥʠʝ 

ʮʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʪ.ʜ. ɺ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʳʝ ʚʝʱʝʩʪʚʘ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʚ 

ʩʦʩʪʘʚʝ ʥʝʦʜʥʦʨʦʜʥʳʝ ʧʦ ʩʚʦʝʤʫ ʨʘʟʤʝʨʫ, ʬʦʨʤʝ ʠ ʫʜʝʣʴʥʦʤʫ ʚʝʩʫ ʯʘʩʪʠʮʳ. ʇʦʵʪʦʤʫ 

ʧʦʤʠʤʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʜʝʣʝʥʠʷ ʚʦʟʜʫʭʘ ʠ ʤʘʪʝʨʠʘʣʘ, ʘʢʪʫʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʘ 

ʬʨʘʢʮʠʦʥʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʘ ʪʘʢʞʝ ʨʘʟʜʝʣʝʥʠʷ ʚʝʱʝʩʪʚ ʧʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʶ ( ʦʨʛʘʥʠʯʝʩʢʠʝ, ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ, ʤʠʥʝʨʘʣʴʥʳʝ ʠ ʪ.ʜ.), ʨʝʰʝʥʠʝ ʢʦʪʦʨʦʡ 

ʤʦʛʣʦ ʙʳ ʧʦʟʚʦʣʠʪʴ ʚ ʜʘʣʴʥʝʡʰʝʤ ʫʧʨʦʩʪʠʪʴ ʧʨʦʮʝʩʩ ʧʦʩʣʝʜʫʶʱʝʡ ʧʝʨʝʨʘʙʦʪʢʠ 

ʫʣʦʚʣʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʣʠ ʝʛʦ ʫʪʠʣʠʟʘʮʠʠ. 

ɺ ʨʘʙʦʪʝ ʩʜʝʣʘʥʘ ʧʦʧʳʪʢʘ ʦʮʝʥʠʪʴ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ 

ʚʟʚʝʰʝʥʥʳʭ ʯʘʩʪʠʮ ʛʘʟʦʚʳʤʠ ʧʦʪʦʢʘʤʠ, ʫʣʘʚʣʠʚʘʥʠʝ ʠ ʫʜʘʣʝʥʠʝ ʵʪʠʭ ʯʘʩʪʠʮ ʠʟ ʧʦʪʦʢʦʚ 

ʛʘʟʘ. 

ɺ ʧʨʦʮʝʩʩʝ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʛʘʟʦʤ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ ʚʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʯʘʩʪʠʮʳ 

ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʡ ʨʘʟʤʝʨ ʠ ʨʘʟʣʠʯʥʫʶ ʤʘʩʩʫ, ʚʳʧʘʜʘʶʪ ʠʟ ʧʦʪʦʢʘ ʦʥʠ ʪʘʢ ʞʝ ʩ ʨʘʟʣʠʯʥʦʡ 

ʩʢʦʨʦʩʪʴʶ. ʇʨʠʯʝʤ ʧʨʠ ʜʚʠʞʝʥʠʠ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʠ ʚʝʨʪʠʢʘʣʴʥʦʤ ʫʯʘʩʪʢʘʭ 

ʪʨʫʙʦʧʨʦʚʦʜʘ ʯʘʩʪʠʮʳ ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʝʜʫʪ ʩʝʙʷ ʧʦ-ʨʘʟʥʦʤʫ. ɹʦʣʝʝ ʢʨʫʧʥʳʝ 

ʤʘʩʩʠʚʥʳʝ ʯʘʩʪʠʮʳ ʦʩʝʜʘʶʪ (ʚʳʧʘʜʘʶʪ) ʠʟ ʧʦʪʦʢʘ ʩ ʨʘʟʣʠʯʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʤʝʥʝʝ ʢʨʫʧʥʳʝ, 

ʙʦʣʝʝ ʣʝʛʢʠʝ ï ʚʠʪʘʶʪ ʚ ʧʦʪʦʢʝ ʠ ʧʨʠ ʩʪʦʣʢʥʦʚʝʥʠʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʢʦʘʛʫʣʠʨʫʶʪʩʷ ʠ 

ʧʦʩʪʝʧʝʥʥʦ ʫʢʨʫʧʥʷʶʪʩʷ, ʠ ʦʩʝʜʘʶʪ. [1] 

ɺ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʯʘʩʪʠʮʳ ʚʟʚʝʩʝʡ ʜʚʠʞʫʪʩʷ ʩʢʘʯʢʦʦʙʨʘʟʥʦ. 

ʀʟʥʘʯʘʣʴʥʦ ʯʘʩʪʠʮʳ ʢʘʪʷʪʩʷ ʧʦ ʜʥʫ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʟʘʪʝʤ ʟʘ ʩʯʝʪ ʧʦʜʲʝʤʥʦʡ ʩʠʣʳ ʚʟʤʳʚʘʶʪ 

ʠ ʣʝʪʷʪ ʥʝʢʦʪʦʨʦʝ ʨʘʩʩʪʦʷʥʠʝ, ʧʦʢʘ ʩʥʦʚʘ ʥʝ ʦʧʫʩʪʷʪʩʷ ʠ ʪ.ʜ. 

ɺ ʚʝʨʪʠʢʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʯʘʩʪʠʮʳ ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘʭʦʜʷʪʩʷ ʚ 

ʚʦʩʭʦʜʷʱʝʤ ʧʦʪʦʢʝ. ɽʩʣʠ ʯʘʩʪʠʮʳ ʠʤʝʶʪ ʪʫ ʞʝ ʩʢʦʨʦʩʪʴ, ʯʪʦ ʠ ʧʦʪʦʢ, ʪʦ ʦʥʠ ʙʫʜʫʪ 

ʫʜʝʨʞʠʚʘʪʴʩʷ ʚ ʚʦʟʜʫʭʝ, ʪ.ʝ. ʚʠʪʘʪʴ. ʉʢʦʨʦʩʪʴʶ ʚʠʪʘʥʠʷ ʯʘʩʪʠʮʳ ʥʘʟʳʚʘʝʪʩʷ ʪʘʢʘʷ ʩʢʦʨʦʩʪʴ 

ʧʦʪʦʢʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʯʘʩʪʠʮʘ ʙʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚʦ ʚʟʚʝʰʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʪ.ʝ. ʩʦʚʝʨʰʘʪʴ 

ʢʦʣʝʙʘʪʝʣʴʥʳʝ ʜʚʠʞʝʥʠʷ. ʏʘʩʪʠʮʳ ʙʫʜʫʪ ʚʠʪʘʪʴ ʚ ʧʦʪʦʢʝ ʪʦʛʜʘ, ʢʦʛʜʘ ʩʠʣʘ ʪʷʞʝʩʪʠ, 

ʜʝʡʩʪʚʫʶʱʘʷ ʥʘ ʥʠʭ, ʙʫʜʝʪ ʨʘʚʥʘ ʩʦʧʨʦʪʠʚʣʝʥʠʶ ʜʚʠʞʝʥʠʷ (ʧʘʜʝʥʠʷ) ʯʘʩʪʠʮ. ʊʘʢ ʢʘʢ ʚʦʟʜʫʭ 

ʚʷʟʢʘʷ ʩʨʝʜʘ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʘʜʝʥʠʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʩʢʦʨʦʩʪʠ ʚ ʢʚʘʜʨʘʪʝ, ʪ.ʝ.  

(  - ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʠʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ). [2] 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʠ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʛʘʟʘ ʜʦʣʞʥʘ 

ʙʳʪʴ ʙʦʣʴʰʝ ʩʢʦʨʦʩʪʠ ʚʠʪʘʥʠʷ ʠ ʪʨʦʛʘʥʠʷ ʩ ʪʝʤ, ʯʪʦʙʳ ʯʘʩʪʠʮʳ ʤʦʞʥʦ ʙʳʣʦ ʧʝʨʝʤʝʱʘʪʴ. ɺ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʢʘʥʘʣʘʭ ʯʘʩʪʠʮʳ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʤʝʱʘʪʴ ʚʚʝʨʭ ʠ ʚ ʩʣʫʯʘʝ ʠʭ ʦʩʝʜʘʥʠʷ ʥʘ ʜʥʦ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʩʪʨʦʥʫʪʴ ʩ ʤʝʩʪʘ. [3] ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʪʝʨʠʘʣʘ ʚ 

ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʧʥʝʚʤʦʪʨʘʥʩʧʦʨʪʘ ʧʨʠʥʠʤʘʶʪ ʨʘʙʦʯʫʶ ʩʢʦʨʦʩʪʴ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʩʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʘʪʝʨʠʘʣʘ ʚ ʧʦʪʦʢʝ ʚʦʟʜʫʭʘ (). 

ʏʘʩʪʠʮʳ ʤʘʪʝʨʠʘʣʘ, ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʠʝʩʷ ʚʦʟʜʫʰʥʳʤ ʧʦʪʦʢʦʤ, ʧʝʨʝʤʝʱʘʶʪʩʷ 

ʚʩʣʝʜʩʪʚʠʝ ʜʝʡʩʪʚʠʷ ʧʦʜʲʝʤʥʦʡ ʩʠʣʳ ʚʦʟʜʫʭʘ ʥʘ ʢʘʞʜʫʶ ʯʘʩʪʠʮʫ. 

ʊʚʝʨʜʘʷ ʯʘʩʪʠʮʘ ʙʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚʦ ʚʟʚʝʰʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʪʦʛʜʘ, ʢʦʛʜʘ ʩʠʣʘ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʚʠʞʝʥʠʶ ʯʘʩʪʠʮʝ ʙʫʜʝʪ ʨʘʚʥʘ ʚʝʩʫ ʵʪʦʡ ʯʘʩʪʠʮʳ, ʪ.ʝ. 

      (1) 
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ʛʜʝ  ï ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ; 

 ï ʧʣʦʱʘʜʴ ʤʠʜʝʣʝʚʦʛʦ ʩʝʯʝʥʠʷ, ʤ
2
; 

 - ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʚʦʟʜʫʭʘ, ʧʦʜʜʝʨʞʠʚʘʶʱʘʷ ʯʘʩʪʠʮʫ ʚʦ ʚʟʚʝʰʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ 

ʚʥʫʪʨʠ ʧʦʪʦʢʘ, ʢʦʪʦʨʫʶ ʥʘʟʳʚʘʶʪ ʩʢʦʨʦʩʪʴʶ ʚʠʪʘʥʠʷ, ʤ/ʩ; 

 - ʚʝʩ ʯʘʩʪʠʮʳ, ʅ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ  ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʧʳʪʥʳʤ 

ʧʫʪʝʤ. 

ɽʩʣʠ ʯʘʩʪʠʮʘ ʤʘʪʝʨʠʘʣʘ ʠʤʝʝʪ ʬʦʨʤʫ ʰʘʨʘ, ʪʦ ʧʣʦʱʘʜʴ ʤʠʜʝʣʝʚʦʛʦ ʩʝʯʝʥʠʷ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

       (2) 

ʛʜʝ  - ʜʠʘʤʝʪʨ ʯʘʩʪʠʮʳ, ʤ. 

ɺʝʩ ʰʘʨʦʦʙʨʘʟʥʦʡ ʯʘʩʪʠʮʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

       (3) 

ʛʜʝ  - ʫʜʝʣʴʥʳʡ ʚʝʩ ʤʘʪʝʨʠʘʣʘ ʯʘʩʪʠʮʳ, ʅ/ʤ
3
. 

ʉʢʦʨʦʩʪʴ ʚʠʪʘʥʠʷ ʯʘʩʪʠʮʳ ʠʟ ʫʨʘʚʥʝʥʠʷ (1) ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

 , ʤ/ʩ, 

ʘ ʩ ʫʯʸʪʦʤ (2) ʠ (3) ʠʤʝʝʤ 

 , ʤ/ʩ 

ʛʜʝ  - ʫʜʝʣʴʥʳʡ ʚʝʩ ʚʦʟʜʫʭʘ, ʅ/ʤ
3
. 

ʋʯʠʪʳʚʘʷ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ 

ʧʝʨʝʤʝʱʝʥʠʝ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ ʛʘʟʦʚʳʤ ʧʦʪʦʢʦʤ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪ ʚʠʪʘʥʠʷ ʯʘʩʪʠʮ, ʢʦʪʦʨʳʡ 

ʪʘʢʞʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʪʜʝʣʝʥʠʷ ʚʟʚʝʰʝʥʥʳʭ ʧʨʠʤʝʩʝʡ ʠʟ ʧʦʪʦʢʘ ʠ ʨʘʟʜʝʣʝʥʠʷ ʠʭ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ. 

ʇʨʠ ʦʪʜʝʣʝʥʠʠ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ ʠʟ ʛʘʟʦʚʦʛʦ ʧʦʪʦʢʘ ʟʘʜʘʯʘ ʫʣʘʚʣʠʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʨʝʟʢʦʤ ʩʥʠʞʝʥʠʠ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʧʝʨʝʤʝʱʘʶʱʠʭʩʷ ʚ ʧʦʪʦʢʝ ʯʘʩʪʠʮ, ʧʨʠ ʵʪʦʤ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʣʦʪʥʦʩʪʠ, ʨʘʟʤʝʨʘ ʠ ʬʦʨʤʳ, ʢʘʞʜʘʷ ʯʘʩʪʠʮʘ ʦʙʣʘʜʘʝʪ ʨʘʟʣʠʯʥʦʡ (ʩʚʦʝʡ) 

ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʝʡ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʢʦʨʦʩʪʴʶ ʚʠʪʘʥʠʷ. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʩʧʦʩʦʙʦʚ ʨʘʟʜʝʣʝʥʠʷ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ ʠ ʪʨʘʥʩʧʦʨʪʠʨʫʝʤʦʛʦ 

ʚʝʱʝʩʪʚʘ, ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙ ʨʘʟʜʝʣʝʥʠʝ ʟʘʧʳʣʝʥʥʦʛʦ ʧʦʪʦʢʘ ʟʘ ʩʯʝʪ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚʠʭʨʝʚʦʛʦ ʪʝʯʝʥʠʷ, ʚʩʣʝʜʩʪʚʠʝ ʨʝʟʢʦʛʦ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ 

ʧʦʪʦʢʘ, ʛʜʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʮʝʥʪʨʦʙʝʞʥʳʭ ʩʠʣ ʚʟʚʝʰʝʥʥʳʝ ʯʘʩʪʠʮʳ ʪʝʨʷʶʪ ʯʘʩʪʴ 

ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʠ ʚʳʧʘʜʘʶʪ ʠʟ ʧʦʪʦʢʘ. ʇʨʠʤʝʨʳ  

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʠʭʨʝʚʦʛʦ ʪʝʯʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 1 ʠ ʨʠʩ. 2. 

 

 
ʈʠʩʫʥʦʢ 1 - 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʚʠʭʨʷ ʧʨʠ ʦʙʪʝʢʘʥʠʠ 

ʦʩʪʨʦʛʦ ʨʝʙʨʘ 

 
ʈʠʩʫʥʦʢ 2 - 

ʆʙʨʘʟʦʚʘʥʠʝ ʚʠʭʨʷ ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʦʪʦʢʘ ʚ 

ʧʨʷʤʦʫʛʦʣʴʥʦʤ ʢʦʣʝʥʝ 
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ʕʬʬʝʢʪ ʚʠʭʨʷ (ʮʝʥʪʨʦʙʝʞʥʦʛʦ ʚʨʘʱʝʥʠʷ) ʠʩʧʦʣʴʟʫʶʪ ʚ ʚʠʭʨʝʚʳʭ ʮʠʢʣʦʥʘʭ (ʨʠʩ. 3), 

ʛʜʝ ʧʦʪʦʢ ʛʘʟʘ ʧʦʜʚʦʜʠʪʩʷ ʪʘʥʛʝʥʮʠʘʣʴʥʦ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʠ ʧʦʩʣʝ ʯʝʛʦ ʜʚʠʞʝʪʩʷ ʧʦ ʩʧʠʨʘʣʠ. 

ɺʟʚʝʰʝʥʥʳʝ ʯʘʩʪʠʮʳ, ʧʦʩʪʫʧʘʶʱʠʝ ʚ ʮʠʢʣʦʥ ʩ ʧʦʪʦʢʦʤ ʛʘʟʘ, ʫʯʘʩʪʚʫʶʪ ʚʦ ʚʨʘʱʘʪʝʣʴʥʦʤ 

ʜʚʠʞʝʥʠʠ ʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣ ʠʥʝʨʮʠʠ ʙʦʣʝʝ ʪʷʞʝʣʳʝ ʯʘʩʪʠʮʳ ʧʳʣʠ ʚʳʥʦʩʷʪʩʷ ʠʟ ʧʦʪʦʢʘ ʠ 

ʦʩʝʜʘʶʪ ʥʘ ʩʪʝʥʢʘʭ ʘʧʧʘʨʘʪʘ, ʘ ʣʝʛʢʠʝ ʯʘʩʪʠʮʳ ʦʩʪʘʶʪʩʷ ʚ ʮʝʥʪʨʝ ʧʦʪʦʢʘ. 

 

 
ʈʠʩʫʥʦʢ 3 - ɺʠʭʨʝʚʦʡ ʮʠʢʣʦʥ 

 

ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʝʩʣʠ ʜʣʷ ʢʘʞʜʦʡ ʯʘʩʪʠʮʳ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʟʦʥʝ ʧʦʪʦʢʘ ʩʦʟʜʘʪʴ 

ʫʩʣʦʚʠʷ ʜʣʷ ʨʝʟʢʦʛʦ ʩʥʠʞʝʥʠʷ ʩʢʦʨʦʩʪʠ ʚʠʪʘʥʠʷ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʜʝʡʩʪʚʠʝʤ ʮʝʥʪʨʦʙʝʞʥʳʭ 

ʩʠʣ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚʠʭʨʝʡ, ʪʦ ʠʟ ʧʦʪʦʢʘ, ʚ ʨʘʟʥʳʭ ʵʣʝʤʝʥʪʘʭ 

ʩʠʩʪʝʤʳ, ʤʦʞʥʦ ʫʣʦʚʠʪʴ ʯʘʩʪʠʮʳ ʨʘʟʣʠʯʥʳʭ ʬʨʘʢʮʠʡ ʠ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. 

ʅʘ ʵʪʦʡ ʦʩʥʦʚʝ ʚʦʟʥʠʢʘʝʪ ʠʥʪʝʨʝʩ ʨʘʟʨʘʙʦʪʢʠ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʦʝ ʧʦ ʤʝʨʝ ʜʚʠʞʝʥʠʷ 

ʧʦʪʦʢʘ ʧʦʟʚʦʣʠʪ ʟʘ ʩʯʝʪ ʢʘʩʢʘʜʥʦʛʦ ʠʣʠ ʩʪʫʧʝʥʯʘʪʦʛʦ ʧʦʥʠʞʝʥʠʷ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ 

ʯʘʩʪʠʮ ʨʘʟʣʠʯʥʳʭ ʧʦ ʬʦʨʤʝ, ʤʘʩʩʝ ʠ ʧʨʦʠʩʭʦʞʜʝʥʠʶ, ʩʦʨʪʠʨʦʚʘʪʴ ʠʭ ʧʦ ʬʨʘʢʮʠʷʤ ʠ 

ʦʙʝʩʧʝʯʠʪʴ ʫʜʦʙʩʪʚʦ ʠʭ ʫʪʠʣʠʟʘʮʠʠ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʂʘʤʝʥʝʚ ʇ.ʅ., ʆʪʦʧʣʝʥʠʝ ʠ ʚʝʥʪʠʣʷʮʠʷ. ʏʘʩʪʴ II. ɺʝʥʪʠʣʷʮʠʷ. ʀʟʜʘʪʝʣʴʩʪʚʦ ʧʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʫ, ʄ.: -1964 ʛ. 

2. ɹʘʪʫʨʠʥ ɺ.ɺ. ʆʪʦʧʣʝʥʠʝ, ʚʝʥʪʠʣʷʮʠʷ ʠ ʛʘʟʦʩʥʘʙʞʝʥʠʝ. ʏʘʩʪʴ II. ɺʝʥʪʠʣʷʮʠʷ. 

ɻʦʩʩʪʨʦʡʠʟʜʘʪ, ʄ., 1959 ʛ. 

3. ʊʘʣʠʝʚ ɺ. ʅ. ɸʵʨʦʜʠʥʘʤʠʢʘ ʚʝʥʪʠʣʷʮʠʠ: ʋʯʝʙ. ʧʦʩʦʙʠʝ ʜʣʷ ʚʫʟʦʚ. ï ʄ.: ʉʪʨʦʡʠʟʜʘʪ, 

1979. ï 295 ʩ., ʠʣ. 

4. ʇʦʚʭ ʀ.ʃ. ʊʝʭʥʠʯʝʩʢʘʷ ʛʠʜʨʦʤʝʭʘʥʠʢʘ. 2-ʝ ʠʟʜ., ʜʦʧ. ʃ., çʄʘʰʠʥʦʩʪʨʦʝʥʠʝè (ʃʝʥʠʥʛʨ. 

ʦʪʜ-ʥʠʝ), 1976. ï 504 ʩ. ʩ ʠʣ. 

5. ɸʣʴʪʰʫʣʴ ɸ.ɼ., ʂʠʩʝʣʝʚ ʇ.ɻ. ɻʠʜʨʘʚʣʠʢʘ ʠ ʘʵʨʦʜʠʥʘʤʠʢʘ (ʆʩʥʦʚʳ ʤʝʭʘʥʠʢʠ ʞʠʜʢʦʩʪʠ). 
ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʜʣʷ ʚʫʟʦʚ. ʀʟʜ. 2-ʝ, ʧʝʨʝʨʘʙ. ʠ ʜʦʧ. ʄ., ʉʪʨʦʡʠʟʜʘʪ, 1975.- 323 ʩ. 
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ʆɹʆʉʅʆɺɸʅʀɽ ɺʅɽɼʈɽʅʀʗ ʉʀʉɽʄʓ ʄɸʐʀʅʅʆɻʆ ɿʈɽʅʀʗ ʅɸ ʌɸɹʈʀʂɽ 

ʆʂʆʄʂʆɺɸʅʀʗ ʂʆʅʎɽʅʊʈɸʊɸ ʉʊʆʁʃɽʅʉʂʆɻʆ ɻʆʂɸ 

ʂʥʷʟʝʚ ʀ.ʉ., ʩʪʫʜʝʥʪ 1 ʢʫʨʩʘ ʤʘʛʠʩʪʨʘʪʫʨʳ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ - ʉʢʣʷʨ ɺ.ɸ., ʢ.ʪ.ʥ., ʜʦʮ 
ʉʪʘʨʦʦʩʢʦʣʴʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤ. ɸ.ɸ. ʋʛʘʨʦʚʘ (ʬʠʣʠʘʣ) ʅʀʊʋ çʄʀʉʠʉè 

 

ʉʠʩʪʝʤʫ ʤʘʰʠʥʥʦʛʦ ʟʨʝʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʉʪʦʡʣʝʥʩʢʦʤ ʛʦʨʥʦ-

ʦʙʦʛʘʪʠʪʝʣʴʥʦʤ ʢʦʤʙʠʥʘʪʝ, ʢʦʪʦʨʳʡ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʛʨʫʧʧʳ ʢʦʤʧʘʥʠʡ ʅʃʄʂ. ʉʠʩʪʝʤʘ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴ ʬʫʥʢʮʠʶ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʢʦʣʦʩʥʠʢʦʚʦʡ 

ʨʝhʝʪʢʠ, ʪʝʣʝʞʝʢ ʦʙʞʠʛʦʚʦʡ ʤʘʰʠʥʳ. 

ɼʘʥʥʘʷ ʤʘʰʠʥʘ ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʙʦʣʴʰʦʡ ʧʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚ ɽʚʨʦʧʝ. ʅʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 7,5 ʤʣʥ. ʪʦʥʥ ʦʢʘʪʳʰʝʡ ʚ ʛʦʜ. ɺ ʜʘʣʴʥʝʡʰʝʤ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʫʚʝʣʠʯʠʪʴ ʜʘʥʥʦʝ ʯʠʩʣʦ ʜʦ 9 ʤʣʥ. ʪʦʥʥ ʦʢʘʪʳʰʝʡ ʚ ʛʦʜ. ʋʚʝʣʠʯʠʪʴ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʧʫʪʝʤ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʘ 

ʦʙʞʠʛʘ ʦʢʘʪʳʰʝʡ [1, 2]. 

ɺʚʠʜʫ ʵʪʦʛʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʚʦʟʤʦʞʥʘ ʧʦʚʳʰʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʢʦʣʦʩʥʠʢʠ ʪʝʣʝʞʝʢ. 

ʏʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʝʜʝʪ ʢ ʧʦʚʳʰʝʥʥʦʤʫ ʠʟʥʦʩʫ ʢʦʣʦʩʥʠʢʦʚ [3, 4]. ʊʘʢʞʝ ʢ ʧʨʠʯʠʥʘʤ 

ʠʟʥʦʩʘ ʢʦʣʦʩʥʠʢʦʚ ʦʪʥʦʩʠʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʝ ʩʝʨʳ ʚ ʦʢʘʪʳʰʘʭ. ʕʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ 

ʪʝʤ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʘ ʠʜʝʪ ʥʘ ʙʦʣʴʰʦʡ ʛʣʫʙʠʥʝ ʢʘʨʴʝʨʘ, ʯʪʦ ʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʩʝʨʳ ʚ ʦʢʘʪʳʰʘʭ. 

ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʤʦʞʝʪ ʧʨʠʥʝʩʪʠ ʦʯʝʥʴ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʨʝʜ ʧʨʝʜʧʨʠʷʪʠʶ. ɸ ʠʤʝʥʥʦ 

ʚ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʚ ʬʠʥʘʥʩʦʚʦʤ ʧʣʘʥʝ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʧʨʦʛʘʨʝ ʦʜʥʦʛʦ ʢʦʣʦʩʥʠʢʘ ʪʝʨʷʝʪʩʷ ʦʪ 

50 ʜʦ 70 ʢʛ ʪʦʚʘʨʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʥʘ ʢʦʪʦʨʳʡ ʫʞʝ ʙʳʣʠ ʧʦʪʨʘʯʝʥʳ ʨʝʩʫʨʩʳ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ 

ʝʛʦ ʠʟʛʦʪʦʚʣʝʥʠʝ. 

ʅʦ ʩʘʤʦʝ ʛʣʘʚʥʦʝ ï ʵʪʦ ʧʦʩʣʝ ʧʨʦʛʘʨʘ ʦʜʥʦʛʦ ʢʦʣʦʩʥʠʢʘ ʩʠʣʴʥʦ ʤʝʥʷʝʪʩʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʛʘʟʦʚʦʛʦ ʧʦʪʦʢʘ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʝʜʝʪ: 

1) ʫʚʝʣʠʯʝʥʠʶ ʠʟʥʦʩʫ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʦʛʘʨʘ ʩʦʩʝʜʥʠʭ ʢʦʣʦʩʥʠʢʦʚ. 

2) ʧʨʦʠʟʦʡʜʝʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ çʪʝʤʧʝʨʘʪʫʨʥʳʡ ʰʦʢè ʦʢʘʪʳʰʝʡ. 

ʌʠʟʠʢʘ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ɺʦ ʚʨʝʤʷ ʦʙʞʠʛʘ ʧʨʦʠʩʭʦʜʠʪ 

ʫʧʨʦʯʥʝʥʠʝ ʦʢʘʪʳʰʘ ʟʘ ʩʯʝʪ ʝʛʦ ʩʧʝʢʘʥʠʷ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʫʤʝʥʴʰʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʚʣʘʛʠ ʚ 

ʥʝʤ. ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʜʦʣʞʝʥ ʧʨʦʠʩʭʦʜʠʪʴ ʧʦʩʪʝʧʝʥʥʦ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʦʙʞʠʛʦʚʦʡ 

ʤʘʰʠʥʳ. ʅʦ ʠʟ-ʟʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʙʣʘʩʪʠ, ʩ ʥʠʟʢʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʛʘʟʦʚʦʤʫ ʧʦʪʦʢʫ, 

ʧʨʦʠʩʭʦʜʠʪ ʨʝʟʢʦʝ ʫʤʝʥʴʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚʣʘʛʠ, ʘ ʪʘʢ ʢʘʢ ʦʢʘʪʳʰʠ ʦʙʣʘʜʘʶʪ ʥʝ ʩʘʤʦʡ 

ʚʳʩʦʢʦʡ ʧʦʨʠʩʪʦʩʪʴʶ, ʧʘʨ ʥʝ ʫʩʧʝʚʘʝʪ ʚʳʩʚʦʙʦʞʜʘʪʴʩʷ ʠʟ ʪʝʣʘ ʦʢʘʪʳʰʘ ʠ ʧʨʦʠʩʭʦʜʠʪ ʝʛʦ 

ʨʘʟʨʳʚ. ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʧʨʠʚʦʜʠʪ ʢ ʙʨʘʢʦʚʢʝ ʜʘʥʥʦʡ ʪʝʣʝʞʢʠ ʩ ʦʢʘʪʳʰʘʤʠ. ɸ ʵʪʦ ʫʞʝ ʦʢʦʣʦ 

5 ʪʦʥʥ ʦʢʘʪʳʰʝʡ. 

ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʨʘʥʥʠʡ ʚʳʭʦʜ ʠʟ ʩʪʨʦʷ 

ʩʦʩʝʜʥʠʭ ʢʦʣʦʩʥʠʢʦʚ. ʉʪʦʠʤʦʩʪʴ ʧʦʩʣʝʜʥʠʭ ʪʦʞʝ ʚʝʩʴʤʘ ʦʱʫʪʠʤʦ ʙʴʝʪ ʧʦ çʢʦʰʝʣʴʢʫè ʛʨʫʧʧ 

ʢʦʤʧʘʥʠʡ ʅʃʄʂ. 

ʊʨʝʪʠʡ ʘʩʧʝʢʪ ʧʨʦʙʣʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʝʵʬʬʝʢʪʠʚʥʦʤ ʨʝʤʦʥʪʝ ʜʘʥʥʳʭ ʪʝʣʝʞʝʢ. ʅʘ 

ʧʨʘʢʪʠʢʝ ʨʝʤʦʥʪ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʦʯʝʨʝʜʠ. ɺ ʫʯʝʪ ʥʝ ʙʝʨʝʪʩʷ ʩʪʝʧʝʥʴ ʠʟʥʦʩʘ. ʊ.ʝ. ʨʝʤʦʥʪʫ 

ʤʦʞʝʪ ʧʦʜʣʝʞʘʪʴ ʪʝʣʝʞʢʘ, ʢʦʪʦʨʘʷ ʚ ʥʝʤ ʥʝ ʥʫʞʜʘʝʪʩʷ ʪʦʣʴʢʦ ʧʦʪʦʤʫ, ʯʪʦ ʧʦʜʦʰʣʘ ʝʝ 

ʦʯʝʨʝʜʴ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʪʝʣʝʞʢʘ, ʢʦʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤ ʨʝʤʦʥʪ ʤʦʞʝʪ ʝʱʝ ʥʝʜʝʣʶ ʜʨʫʛʫʶ ʥʝ 

ʨʝʤʦʥʪʠʨʦʚʘʪʴʩʷ. ʉʪʨʫʢʪʫʨʘ ʟʘʪʨʘʪ ʥʘ ʫʩʪʘʥʦʚʢʫ ʩʠʩʪʝʤʳ ʤʘʰʠʥʥʦʛʦ ʟʨʝʥʠʷ ʧʨʠʚʝʜʝʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 1. ɿʘʪʨʘʪʳ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʚʥʳ 0, ʪʘʢ ʢʘʢ ʙʫʜʝʪ 

ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʩʚʦʠʤʠ ʩʠʣʘʤʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʵʢʦʥʦʤʠʠ ʙʫʜʝʤ ʫʯʠʪʳʚʘʪʴ ʩʪʦʠʤʦʩʪʴ ʩʫʤʤʘʨʥʫʶ ʩʪʦʠʤʦʩʪʴ 

ʦʢʘʪʳʰʝʡ, ʢʦʪʦʨʘʷ ʤʦʛʣʘ ʙʳ ʙʳʪʴ ʧʦʪʝʨʷʥʘ ʧʨʠ ʩʪʘʨʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʘʥʥʦʡ ʆʄ. 

ʉʪʦʠʤʦʩʪʴ ʦʜʥʦʛʦ ʢʦʣʦʩʥʠʢʘ, ʠʩʧʦʣʴʟʫʶʱʝʛʦʩʷ ʥʘ ʜʘʥʥʦʡ ʦʙʞʠʛʦʚʦʡ ʤʘʰʠʥʝ, ʩʦʩʪʘʚʣʷʝʪ 14 

800 ʨʫʙʣʝʡ/ʰʪ. 

ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʧʨʦʠʟʚʝʜʝʪ ʨʘʩʯʝʪ ʩʪʦʠʤʦʩʪʠ ʢʦʤʧʣʝʢʪʘ ʢʦʣʦʩʥʠʢʦʚ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʩʝʭ ʪʝʣʝʞʝʢ ʦʙʞʠʛʦʚʦʡ ʤʘʰʠʥʳ. ʅʘ ʦʜʥʦʡ ʪʝʣʝʞʢʝ 396 ʢʦʣʦʩʥʠʢʦʚ. ʊʝʣʝʞʝʢ 
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ʚ ʤʘʰʠʥʝ 282 ʰʪʫʢʠ. ʇʫʪʝʤ ʥʝʭʠʪʨʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʙʳʣʦ ʚʳʷʩʥʝʥʦ, ʯʪʦ 

ʩʪʦʠʤʦʩʪʴ ʧʦʣʥʦʛʦ ʢʦʤʧʣʝʢʪʘ ʩʪʦʠʪ 1.652 ʤʣʨʜ. ʨʫʙʣʝʡ. 

ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʢʝ ʠʟ-ʟʘ ʧʨʦʛʘʨʘ ʦʜʥʦʛʦ ʢʦʣʦʩʥʠʢʘ, ʚ ʩʘʤʦʤ ʥʝʛʘʪʠʚʥʦʤ ʚʘʨʠʘʥʪʝ 

ʧʦʚʨʝʞʜʘʶʪʩʷ ʝʱʝ 3-4 ʢʦʣʦʩʥʠʢʘ. ʂʘʞʜʫʶ ʩʤʝʥʫ ʧʨʦʠʩʭʦʜʠʪ ʟʘʤʝʥʘ 2 ʪʝʣʝʞʝʢ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʘ ʟʘʪʨʘʪ ʥʘ ʩʠʩʪʝʤʫ ʤʘʰʠʥʥʦʛʦ ʟʨʝʥʠʷ 

 

ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʟʜʝʨʞʢʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ 

ʚʥʝʜʨʝʥʠʠ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ. ɺ ʢʘʯʝʩʪʚʝ ʩʨʝʜʥʝʧʦʩʪʦʷʥʥʳʭ ʠʟʜʝʨʞʝʢ ʚʦʟʴʤʝʤ ʩʫʤʤʫ ʚ 5 000 

ʨʫʙʣʝʡ. ʂʘʞʜʳʝ ʧʦʣʛʦʜʘ ʙʫʜʝʤ ʠʥʜʝʢʩʠʨʦʚʘʪʴ ʜʘʥʥʫʶ ʩʫʤʤʫ ʥʘ 7 ʧʨʦʮʝʥʪʦʚ. ʕʪʠʤ 

ʠʥʜʝʢʩʠʨʦʚʘʥʠʝʤ ʤʳ ʫʯʪʝʤ ʨʠʩʢʠ ʩʚʷʟʘʥʥʳʝ ʩ ʠʥʬʣʷʮʠʝʡ ʠ ʢʦʣʝʙʘʥʠʝʤ ʢʫʨʩʘ ʠʥʦʩʪʨʘʥʥʳʭ 

ʚʘʣʶʪ. ʊʘʢʞʝ ʢʘʞʜʳʝ ʧʦʣʛʦʜʘ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʧʦʚʳʰʘʶʪʩʷ ʪʘʨʠʬʳ ʥʘ ʵʥʝʨʛʦʥʦʩʠʪʝʣʠ. ʂ 

ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʵʣʝʢʪʨʠʯʝʩʪʚʦ ʠ ʧʨʠʨʦʜʥʳʡ ʛʘʟ. 

ʅʘ ʧʝʨʠʦʜ ʦʢʫʧʘʝʤʦʩʪʠ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʩʠʪʫʘʮʠʷ ʥʘ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʤ ʨʳʥʢʝ. ʕʪʦ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʠʟʤʝʥʝʥʠʶ ʦʧʪʦʚʦʡ ʮʝʥʳ ʥʘ ʪʦʚʘʨʥʳʝ ʦʢʘʪʳʰʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʦʩʥʦʚʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʧʝʨʝʜʝʣʘ. 

 

ɺʳʚʦʜ 

ʉʦʛʣʘʩʥʦ ʨʘʩʯʝʪʘʤ ʧʦʣʫʯʝʥʦ, ʯʪʦ ʦʢʫʧʘʝʤʦʩʪʴ ʧʨʦʝʢʪʘ, ʧʨʠ ʥʳʥʝʰʥʠʭ ʫʩʣʦʚʠʷʭ 

ʩʦʩʪʘʚʠʪ 16 ʤʝʩʷʮʝʚ ʠʣʠ 1,3 ʛʦʜʘ ɼʘʥʥʳʡ ʧʝʨʠʦʜ ʥʝ ʷʚʣʷʝʪʩʷ ʜʣʠʪʝʣʴʥʳʤ ʚ ʫʩʣʦʚʠʷʭ 

ʙʠʟʥʝʩʘ. 
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ʕʃɽʂʊʈʀʏɽʉʊɺʆ ʀɿ ʄʍɸ ʀ ɹɸʂʊɽʈʀʁ  

ʂʦʪʝʥʝʚ ʀ. ɸ., ʩʪʫʜʝʥʪ 2-ʛʦ ʢʫʨʩʘ 
ʆʩʢʦʣʴʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʢʦʣʣʝʜʞ ʉʊʀ ʅʀʊʋ çʄʀʉʠʉè, 

 

çʄʦʭʦʚʦʡ ʉʪʦʣè ʷʚʣʷʝʪʩʷ ʢʦʥʮʝʧʮʠʝʡ ʧʨʦʜʫʢʪʘ, ʢʦʪʦʨʳʡ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʙʫʜʫʱʝʝ ʧʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ BPV, ʯʪʦ ʦʟʥʘʯʘʝʪ ʙʠʦ-ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʘʷ. 

ʋʩʪʨʦʡʩʪʚʘ BPV ʚʳʨʘʙʘʪʳʚʘʶʪ ʵʣʝʢʪʨʠʯʝʩʪʚʦ ʠʟ ʵʥʝʨʛʠʠ ʩʚʝʪʘ, ʠʩʧʦʣʴʟʫʷ 

ʬʦʪʦʩʠʥʪʝʟ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʪʘʢʠʭ ʢʘʢ ʮʠʘʥʦʙʘʢʪʝʨʠʠ, ʤʦʭ, ʚʦʜʦʨʦʩʣʠ ʠ ʩʦʩʫʜʠʩʪʳʝ 

ʨʘʩʪʝʥʠʷ. 

ʉʪʦʣ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʥʦʞʝʩʪʚʦ BPV ʫʩʪʨʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʛʝʥʝʨʠʨʫʶʪ ʵʣʝʢʪʨʠʯʝʩʪʚʦ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʥʝʨʛʠʷ, ʚʳʨʘʙʘʪʳʚʘʝʤʘʷ ʩʪʦʣʦʤ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʠʪʘʥʠʷ ʯʝʛʦ-ʣʠʙʦ 

ʧʦʣʝʟʥʦʛʦ. ɼʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʚʳʨʘʙʦʪʢʠ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʙʳʣʘ ʩʦʟʜʘʥʘ ʧʨʦʝʮʠʨʫʝʤʘʷ 

ʘʥʠʤʘʮʠʷ ï ʠʤʝʥʥʦ ʦʥʘ ʠ ʧʠʪʘʝʪʩʷ ʦʪ ʵʥʝʨʛʠʠ, ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ʩʪʦʣʦʤ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʵʥʝʨʛʠʠ, ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ʩʪʦʣʦʤ, ʥʝ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʧʠʪʘʥʠʷ 

ʤʦʱʥʳʭ ʧʨʠʙʦʨʦʚ, ʪʠʧʘ ʣʘʤʧʳ. ʊʝʭʥʦʣʦʛʠʷ BPV ʥʘʭʦʜʠʪʩʷ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ, 

ʠʤʝʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʝʧʷʪʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʦʜʦʣʝʪʴ, ʧʨʝʞʜʝ 

ʯʝʤ ʪʘʢʠʝ ʧʨʦʜʫʢʪʳ, ʢʘʢ ʉʪʦʣ ʩʪʘʥʫʪ ʢʦʤʤʝʨʯʝʩʢʠ ʞʠʟʥʝʩʧʦʩʦʙʥʳʤʠ. 

ʄʦʭʦʚʦʡ ʉʪʦʣ ʙʳʣ ʧʦʜʛʦʪʦʚʣʝʥ ʚ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʨʦʝʢʪʘ ʧʦʜ ʥʘʟʚʘʥʠʝʤ 

"ɼʠʟʘʡʥ ʚ ʥʘʫʢʝ", ʢʦʪʦʨʳʡ ʥʘʧʨʘʚʣʝʥ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʦʛʦ, ʢʘʢ ʜʠʟʘʡʥʝʨʳ ʤʦʛʣʠ ʙʳ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʬʠʣʦʩʦʬʠʠ, ʣʝʞʘʱʝʡ ʚ ʦʩʥʦʚʝ 

ʜʠʟʘʡʥʘ, ʢʦʥʮʝʧʪ ʠʩʧʦʣʴʟʫʝʪ ʣʘʤʧʫ, ʧʦʢʘʟʳʚʘʷ ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʙʫʜʫʱʝʝ ʧʨʠʤʝʥʝʥʠʝ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ. ʀʜʝʷ, ʣʝʞʘʱʘʷ ʚ ʉʪʦʣʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʵʥʝʨʛʠʷ, 

ʚʳʨʘʙʘʪʳʚʘʝʤʘʷ ʚ ʪʝʯʝʥʠʝ ʜʥʷ ʙʫʜʝʪ ʭʨʘʥʠʪʴʩʷ ʚ ʙʘʪʘʨʝʝ. ɺʝʯʝʨʦʤ ʵʪʘ ʵʥʝʨʛʠʷ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʧʠʪʘʥʠʷ ʣʘʤʧʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʉʪʦʣ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʦʢʦʣʦ 520 

ʜʞʦʫʣʝʡ (J) ʵʥʝʨʛʠʠ ʚ ʜʝʥʴ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʄʦʭʦʚʦʡ ʉʪʦʣ ï ʵʪʦ ʢʦʥʮʝʧʮʠʷ. ʅʦ ʚ ʦʙʦʟʨʠʤʦʤ ʙʫʜʫʱʝʤ 

ʩʦʟʜʘʪʝʣʠ ʪʝʭʥʦʣʦʛʠʠ ʧʣʘʥʠʨʫʶ ʝʝ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʶ ʠ ʚʦʧʣʦʱʝʥʠʝ ʚ ʧʦʚʩʝʜʥʝʚʥʳʭ 

ʙʳʪʦʚʳʭ ʧʨʝʜʤʝʪʘʭ.[2] 

ʂʦʥʝʯʥʦ, ʥʝʣʴʟʷ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʤʦʭʦʚʦʡ ʩʪʦʣ ʤʦʞʝʪ ʟʘʤʝʥʠʪʴ ʵʣʝʢʪʨʠʯʝʩʢʫʶ, 

ʩʦʣʥʝʯʥʫʶ ʠʣʠ ʚʝʪʨʦʚʫʶ ʵʥʝʨʛʠʶ, ʥʦ ʨʝʰʠʪʴ ʢʘʢʠʝ-ʪʦ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʵʪʦʪ 

ʧʨʝʜʤʝʪ ʩʤʦʞʝʪ. 

ʉʝʡʯʘʩ ʫʯʸʥʳʝ ʨʘʙʦʪʘʶʪ ʥʘʜ ʩʦʟʜʘʥʠʝʤ ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʜʣʠʪʝʣʴʥʦʛʦ ʧʦʣʸʪʘ. ɺ ʀʥʩʪʠʪʫʪʝ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ 

ʧʨʦʚʦʜʷʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʝʱʸ ʩʦʚʩʝʤ ʥʝʜʘʚʥʦ ʧʦʢʘʟʘʣʠʩʴ ʙʳ ʬʘʥʪʘʩʪʠʢʦʡ. 

ʏʝʣʦʚʝʯʝʩʪʚʦ ʜʘʚʥʦ ʩʪʨʝʤʠʪʩʷ ʢ ʦʩʚʦʝʥʠʶ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ. 

ʆʩʪʨʦ ʩʪʦʠʪ ʧʨʦʙʣʝʤʘ ʧʝʨʝʨʘʙʦʪʢʠ ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʫʩʦʨʘ. ʏʘʩʪʴ ʦʪʭʦʜʦʚ ʠʟ 

ʨʦʩʩʠʡʩʢʦʛʦ ʤʦʜʫʣʷ ʚʦʟʚʨʘʱʘʝʪʩʷ ʩ ʛʨʫʟʦʚʳʤ ʢʦʨʘʙʣʸʤ çʇʨʦʛʨʝʩʩè ʥʘ ɿʝʤʣʶ. ɺʦ ʚʨʝʤʷ 

ʜʘʣʴʥʝʛʦ ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʦʣʸʪʘ ʪʘʢʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝ ʙʫʜʝʪ. ʀ ʟʜʝʩʴ ʥʘ ʧʦʤʦʱʴ ʢʦʩʤʦʥʘʚʪʘʤ 

ʤʦʛʫʪ ʧʨʠʡʪʠ ʙʘʢʪʝʨʠʠ. ʀʩʩʣʝʜʫʷ ʷʚʣʝʥʠʝ ʙʠʦʵʣʝʢʪʨʠʯʝʩʪʚʘ, ʫʯʸʥʳʝ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ, 

ʝʩʣʠ ʛʨʘʤʦʪʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʮʝʩʩ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ ʧʨʠ ʧʦʤʦʱʠ 

ʙʘʢʪʝʨʠʡ, ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʤʘʣʝʥʴʢʠʡ ʙʠʦʪʦʧʣʠʚʥʳʡ ʨʝʘʢʪʦʨ. 

ʊʠʧʠʯʥʳʡ ʤʠʢʨʦʙʥʳʡ ʪʦʧʣʠʚʥʳʡ ʵʣʝʤʝʥʪ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʢʘʤʝʨ, ʩʦʝʜʠʥʸʥʥʳʭ 

ʧʨʦʪʦʥʦʧʨʦʚʦʜʷʱʝʡ ʤʝʤʙʨʘʥʦʡ 

ɹʘʢʪʝʨʠʠ ʧʦʛʣʦʱʘʶʪ ʫʛʣʝʚʦʜʳ ʠ ʚʳʜʝʣʷʶʪ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ (ʉʆ2) ʠ ʧʨʦʪʦʥʳ (ʅ+), ʘ 

ʪʘʢʞʝ ʵʣʝʢʪʨʦʥʳ (e-).ʉʠʣʘ ʪʦʢʘ ʧʨʠ ʵʪʦʤ ʤʠʥʠʤʘʣʴʥʘʷ ï ʦʥʘ ʠʟʤʝʨʷʝʪʩʷ ʤʠʢʨʦʘʤʧʝʨʘʤʠ. 

ʋʯʸʥʳʝ ʧʨʦʚʦʜʷʪ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʧʦʜʟʘʨʷʞʘʷ ʨʘʟʣʠʯʥʳʝ ʧʨʠʙʦʨʳ ʙʠʦʵʣʝʢʪʨʠʯʝʩʪʚʦʤ, 

ʧʦʣʫʯʘʝʤʳʤ ʠʟ ʩʪʦʯʥʳʭ ʚʦʜ. ʊʘʢ, ʥʘ ʙʘʟʝ ʀʥʩʪʠʪʫʪʘ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʚ 

ʪʝʯʝʥʠʝ 520 ʩʫʪʦʢ ʙʝʩʧʝʨʝʙʦʡʥʦ ʨʘʙʦʪʘʣ ʘʥʘʣʠʟʘʪʦʨ ʩʦʜʝʨʞʘʥʠʷ ʚ ʚʦʟʜʫʭʝ ʉʆ2 ʠ ʆ2, 

ʧʦʜʧʠʪʳʚʘʝʤʳʡ ʄʊʕ. ʄʠʢʨʦʙʥʳʡ ʪʦʧʣʠʚʥʳʡ ʵʣʝʤʝʥʪ ʙʳʣ ʟʘʧʨʘʚʣʝʥ ʘʢʪʠʚʥʳʤ ʠʣʦʤ, 

ʩʦʙʨʘʥʥʳʤ ʥʘ ʂʫʨʴʷʥʦʚʩʢʦʡ ʩʪʘʥʮʠʠ ʘʵʨʘʮʠʠ. 

https://www.facepla.net/the-news/5005-%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%BE-%D0%B8%D0%B7-%D0%BC%D1%85%D0%B0.html
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ɼʣʠʪʝʣʴʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʳʙʨʘʥʘ ʥʝ ʩʣʫʯʘʡʥʦ: 520 ʩʫʪʦʢ ï ʨʘʩʩʯʠʪʘʥʥʘʷ 

ʨʦʩʩʠʡʩʢʠʤʠ ʫʯʸʥʳʤʠ ʦʧʪʠʤʘʣʴʥʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʦʣʸʪʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʛʨʫʧʧʳ ʢ ʄʘʨʩʫ 

ʠ ʦʙʨʘʪʥʦ ʥʘ ɿʝʤʣʶ. 

ʉʨʝʜʥʠʡ ʤʠʢʨʦʙʥʳʡ ʪʦʧʣʠʚʥʳʡ ʵʣʝʤʝʥʪ (ʄʊʕ) ʜʘʸʪ ʧʨʠʤʝʨʥʦ 0,7 ʚʦʣʴʪʘ. ʇʨʠ 

ʩʦʧʨʦʪʠʚʣʝʥʠʠ ʦʢʦʣʦ 100 ʂʆʤ ʵʪʦ ʤʦʞʥʦ ʩʨʘʚʥʠʪʴ ʩ ʨʘʙʦʪʦʡ İ ʧʘʣʴʯʠʢʦʚʦʡ ʙʘʪʘʨʝʡʢʠ, 

ʵʪʦʛʦ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ, ʥʘʧʨʠʤʝʨ, ʟʘʧʠʪʘʪʴ ʩʚʝʪʦʜʠʦʜʥʫʶ ʣʘʤʧʦʯʢʫ. 

ɺ ʠʶʣʝ 2014 ʛʦʜʘ ʙʳʣ ʧʨʦʚʝʜʸʥ ʵʢʩʧʝʨʠʤʝʥʪ ʥʘ ʙʦʨʪʫ ʩʧʫʪʥʠʢʘ çʌʦʪʦʥ-ʄ4è. ɺ 

ʪʝʯʝʥʠʝ 30 ʩʫʪʦʢ ʦʜʠʥ ʄʊʕ ʥʘʭʦʜʠʣʩʷ ʚ ʩʪʨʘʪʦʩʬʝʨʝ ʥʘ ʚʳʩʦʪʝ 570 ʢʤ, ʛʜʝ ʪʝʣʝʤʝʪʨʠʠ 

ʤʦʞʥʦ ʙʳʣʦ ʩʣʝʜʠʪʴ ʟʘ ʧʨʦʜʫʢʮʠʝʡ ʙʠʦʵʣʝʢʪʨʠʯʝʩʪʚʘ, ʘ ʚʪʦʨʦʡ ʪʘʢʦʡ ʞʝ ï ʥʘ ɿʝʤʣʝ. 

ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʙʠʦʵʣʝʢʪʨʠʯʝʩʪʚʘ, ʚʳʨʘʙʘʪʳʚʘʝʤʦʝ ʚ ʢʦʩʤʦʩʝ ʠ ʥʘ ɿʝʤʣʝ, 

ʩʦʧʦʩʪʘʚʠʤʦ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʪ ʟʘʤʳʩʣʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʄʊʕ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʮʝʣʷʭ ʧʨʠʰʣʦʩʴ ʧʦʢʘ 

ʦʪʢʘʟʘʪʴʩʷ. ʉʝʡʯʘʩ ʤʠʢʨʦʙʥʳʝ ʪʦʧʣʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʩʨʝʜʩʪʚʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʪʘʙʦʣʠʟʤʘ ʙʘʢʪʝʨʠʡ, ʠʭ ʚʥʝʰʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʮʝʧʝʡ.[1] 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʃʝʚ ʄʘʨʠʥʘ. ɹʠʦʵʣʝʢʪʨʠʯʝʩʪʚʦ / ʄʘʨʠʥʘ ʃʝʚ // ɺʦʝʥʥʦ-ʢʦʩʤʠʯʝʩʢʘʷ ʩʬʝʨʘ ï 2016 - 

ˉ2(87) ï ʩ.44-49 

2. FacePla.net. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: http://www.facepla.net/the-news/5005. ʕʣʝʢʪʨʠʯʝʩʪʚʦ-

ʠʟ-ʤʭʘ, 19.03.2015ʛ. 
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ʈɸɿʈɸɹʆʊʂɸ ʄɽʊʆɼʀʂʀ ʀʉʉʃɽɼʆɺɸʅʀʗ ʉʂʆʈʆʉʊʀ ɺʊʆʈʀʏʅʆɻʆ 

ʆʂʀʉʃɽʅʀʗ ɻʆʈʗʏɽɹʈʀʂɽʊʀʈʆɺɸʅʅʆɻʆ ɾɽʃɽɿɸ 

ʄʘʟʫʨ ʅ.ʀ., ʩʪʫʜʝʥʪ 1 ʢʫʨʩʘ ʤʘʛʠʩʪʨʘʪʫʨʳ ʢʘʬʝʜʨʳ ʄʄ ʠʤ ʉ.ʇ. ʋʛʘʨʦʚʦʡ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ - ʢ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʊʠʤʦʬʝʝʚʘ ɸ.ʉ. 
ʉʪʘʨʦʦʩʢʦʣʴʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤ. ɸ.ɸ. ʋʛʘʨʦʚʘ (ʬʠʣʠʘʣ) ʅʀʊʋ çʄʀʉʠʉè 

 

ʂʘʞʜʳʡ ʤʝʪʘʣʣʠʟʦʚʘʥʥʳʡ ʧʨʦʜʫʢʪ ʧʨʠ ʥʘʣʠʯʠʠ ʦʢʠʩʣʠʪʝʣʷ ʩʧʦʩʦʙʝʥ ʦʢʠʩʣʷʪʴʩʷ. 

ɽʩʣʠ ʫʜʝʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʧʨʦʜʫʢʪʘ ʙʦʣʴʰʘʷ (ʧʨʠʤʝʨ, ʤʝʪʘʣʣʠʟʦʚʘʥʥʳʝ ʦʢʘʪʳʰʠ), ʪʦ 

ʩʢʦʨʦʩʪʴ ʦʢʠʩʣʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʘʷ. ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʩʢʦʨʦʩʪʠ ʚʪʦʨʠʯʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʛʦʨʷʯʠʝ 

ʤʝʪʘʣʣʠʟʦʚʘʥʥʳʝ ʦʢʘʪʳʰʠ ʧʨʝʩʩʫʶʪ ʚ ʙʨʠʢʝʪʳ. ʅʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʪʦʜʘ ʦʭʣʘʞʜʝʥʠʷ 

ʙʨʠʢʝʪʦʚ, ʦʪ ʧʨʦʯʥʦʩʪʠ ʠʭ, ʩʢʦʨʦʩʪʴ ʦʢʠʩʣʝʥʠʷ ʤʝʥʷʝʪʩʷ. ʇʨʠ ʨʝʟʢʦʤ ʦʭʣʘʞʜʝʥʠʠ ʤʦʞʝʪ 

ʥʘʩʪʫʧʠʪʴ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʰʦʢ ʠ ʧʨʠ ʵʪʦʤ ʤʦʞʝʪ ʙʨʠʢʝʪ ʨʘʟʨʫʰʘʪʴʩʷ ʠʣʠ ʚ ʥʝʤ ʤʦʛʫʪ 

ʧʦʷʚʣʷʪʴʩʷ ʪʨʝʱʠʥʳ, ʧʨʠ ʵʪʦʤ ʥʘʨʫʰʘʝʪʩʷ ʮʝʣʦʩʪʥʦʩʪʴ ʙʨʠʢʝʪʘ, ʪʦ ʝʩʪʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʫʜʝʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʠʟʤʝʥʷʝʪ ʩʢʦʨʦʩʪʴ ʦʢʠʩʣʝʥʠʷ ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ. ɸ ʧʨʠ 

ʵʪʦʤ ʪʝʨʷʝʪʩʷ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ɻɹɾ - ʫʤʝʥʴʰʘʝʪʩʷ ʩʪʝʧʝʥʴ ʤʝʪʘʣʣʠʟʘʮʠʠ[1]. 

ɼʣʷ ʧʨʦʛʥʦʟʘ ʜʣʠʪʝʣʴʥʦʩʪʠ ʭʨʘʥʝʥʠʷ ɻɹɾ ʙʝʟ ʦʩʦʙʦʛʦ ʥʘʨʫʰʝʥʠʷ ʩʪʝʧʝʥʠ 

ʤʝʪʘʣʣʠʟʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʢʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʢʦʨʦʩʪʠ ʚʪʦʨʠʯʥʦʛʦ 

ʦʢʠʩʣʝʥʠʷ ɻɹɾ, ʪ. ʢ. ʚ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʦʥʘ ʥʝ ʚʳʷʚʣʝʥʘ. 

ʈʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʤʝʪʦʜʠʢʘ ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʠʥʮʠʧʝ ʤʝʪʦʜʠʢʠ ʩʢʦʨʦʩʪʠ ʚʪʦʨʠʯʥʦʛʦ 

ʦʢʠʩʣʝʥʠʷ ʤʝʪʘʣʣʠʟʦʚʘʥʥʳʭ ʦʢʘʪʳʰʝʡ ʤʝʪʦʜʦʤ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ ʚ ʨʝʘʢʮʠʦʥʥʦʤ ʩʦʩʫʜʝ 

[2]. ʅʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʣʴʟʦʚʘʪʴʩʷ ʵʪʦʡ ʤʝʪʦʜʠʢʦʡ, ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʩʪʠ ʩʝʨʴʝʟʥʳʝ 

ʠʟʤʝʥʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ: 

- ʦʧʨʝʜʝʣʝʥʠʝ ʤʠʥʠʤʘʣʴʥʦʡ ʤʘʩʩʳ ɻɹɾ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʚ 

ʜʦʩʪʘʪʦʯʥʦ ʢʦʨʦʪʢʠʡ ʩʨʦʢ ʨʝʟʫʣʴʪʘʪ; 

- ʤʠʥʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʯʪʦʙʳ ʨʝʟʫʣʴʪʘʪ ʩʢʦʨʦʩʪʠ ʚʪʦʨʠʯʥʦʛʦ 

ʦʢʠʩʣʝʥʠʷ ʙʳʣ ʜʦʩʪʦʚʝʨʥʳʤ; 

- ʚʣʘʞʥʦʩʪʴ ɻɹɾ. 

ʕʪʠ ʚʦʧʨʦʩʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ. 

ʆʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʪʦʨʠʯʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ɻɹɾ: ʦʧʨʝʜʝʣʝʥʥʘʷ ʤʘʩʩʘ 

ʛʦʨʷʯʝʙʨʠʢʝʪʠʨʦʚʘʥʥʦʛʦ ʞʝʣʝʟʘ ʧʦʤʝʱʘʝʪʩʷ ʚ ʨʝʘʢʮʠʦʥʥʳʡ ʩʦʩʫʜ, ʨʦʣʴ ʢʦʪʦʨʦʛʦ ʚ ʥʘʰʝʤ 

ʵʢʩʧʝʨʠʤʝʥʪʝ ʠʛʨʘʝʪ ʚʘʢʫʫʤʥʳʡ ʵʢʩʠʢʘʪʦʨ. ʕʢʩʠʢʘʪʦʨ ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʘʥʘʣʠʟʘʪʦʨʦʤ 

ʢʠʩʣʦʨʦʜʘ ʠ ʤʠʢʨʦʤʘʥʦʤʝʪʨʦʤ ʠ ʦʢʨʫʞʘʶʱʝʡ ʘʪʤʦʩʬʝʨʦʡ. 

ʂʦʛʜʘ ʚ ʵʢʩʠʢʘʪʦʨ ʧʦʤʝʱʘʝʪʩʷ ʩʚʝʞʝʠʟʛʦʪʦʚʣʝʥʥʳʡ ʙʨʠʢʝʪ ʩ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʦ ʚ 

ʵʢʩʠʢʘʪʦʨʝ ʥʘʭʦʜʠʪʩʷ ʚʦʟʜʫʭ, ʥʘʯʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʠʩʣʦʨʦʜʘ ʚ ʢʦʪʦʨʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʘʥʘʣʠʟʘʪʦʨʦʤ (ʦʥʦ ʨʘʚʥʦ ʩʦʜʝʨʞʘʥʠʶ ʢʠʩʣʦʨʦʜʘ ʚ ʦʢʨʫʞʘʶʱʝʡ ʘʪʤʦʩʬʝʨʝ). ʇʨʠ 

ʛʝʨʤʝʪʠʯʥʦʤ ʟʘʢʨʳʪʠʠ ʵʢʩʠʢʘʪʦʨʘ, ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʧʨʦʠʩʭʦʜʠʪ ʧʦʛʣʦʱʝʥʠʝ ʢʠʩʣʦʨʦʜʘ, 

ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʵʢʩʠʢʘʪʦʨʝ ʙʨʠʢʝʪʦʤ ʠ ʧʨʠ ʵʪʦʤ ʜʘʚʣʝʥʠʝ ʚ ʵʢʩʠʢʘʪʦʨʝ, ʨʝʛʠʩʪʨʠʨʫʝʤʦʝ 

ʤʠʢʨʦʤʘʥʦʤʝʪʨʦʤ, ʫʤʝʥʴʰʘʝʪʩʷ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʘʢʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʦʢʘʪʳʰʝʡ ʧʦ ʤʝʪʦʜʠʢʝ ʥʝʦʙʭʦʜʠʤʦ ʚʟʷʪʴ 

200ʛ, ʥʦ ʦʜʠʥ ʙʨʠʢʝʪ ʠʤʝʝʪ ʤʘʩʩʫ ʙʦʣʝʝ 500ʛ. ɼʣʷ ʚʳʷʩʥʝʥʠʷ ʤʠʥʠʤʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

ʦʢʠʩʣʝʥʠʷ ɻɹɾ ʙʳʣʠ ʚʟʷʪʳ: 1 ʙʨʠʢʝʪ, 2 ʙʨʠʢʝʪʘ ʠ 3 ʙʨʠʢʝʪʘ ʩ ʨʝʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʩʣʝ 

ʛʨʦʭʦʯʝʥʠʷ, ʧʦ ʢʦʪʦʨʳʤ ʦʧʨʝʜʝʣʷʣʘʩʴ ʩʢʦʨʦʩʪʴ ʦʢʠʩʣʝʥʠʷ, ʨʝʛʠʩʪʨʠʨʦʚʘʣʦʩʴ ʚʨʝʤʷ ʠ 

ʩʦʜʝʨʞʘʥʠʝ ʢʠʩʣʦʨʦʜʘ ʚ ʵʢʩʠʢʘʪʦʨʝ.ʂʦʛʜʘ ʚ ʵʢʩʠʢʘʪʦʨʝ ʥʘʭʦʜʠʣʩʷ ʦʜʠʥ ʙʨʠʢʝʪ ʠ ʜʚʘ 

ʙʨʠʢʝʪʘ, ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʠʟʤʝʥʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʚ ʨʝʘʢʮʠʦʥʥʦʤ ʩʦʩʫʜʝ ʪʨʝʙʦʚʘʣʦʩʴ ʚʨʝʤʷ ʥʝ 

ʤʝʥʝʝ ʯʘʩʘ. ʇʨʠ ʥʘʣʠʯʠʠ 3 ʙʨʠʢʝʪʦʚ ʥʘʣʠʯʠʝ ʠʟʤʝʥʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʨʝʛʠʩʪʨʠʨʦʚʘʣʦʩʴ ʫʞʝ 

ʯʝʨʝʟ 15ʤʠʥʫʪ. ɹʳʣ ʧʨʦʚʝʜʝʥ ʦʪʜʝʣʴʥʦ ʵʢʩʧʝʨʠʤʝʥʪ ʩ 3 ʙʨʠʢʝʪʘʤʠ, ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʚ ʪʝʯʝʥʠʝ 2 ʯʘʩʦʚ ʯʝʨʝʟ 30ʤʠʥʫʪ, ʧʨʠ ʵʪʦʤ ʵʢʩʠʢʘʪʦʨ ʥʝ ʦʪʢʨʳʚʘʣʩʷ. ɺ ʪʘʙʣʠʮʝ ʫʢʘʟʘʥʳ 

ʫʩʨʝʜʥʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʧʨʦʚʦʜʠʚʰʠʭʩʷ 5 ʨʘʟ ʜʣʷ ʙʦʣʴʰʝʡ ʪʦʯʥʦʩʪʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʇʦ ʜʘʥʥʳʤ ʘʥʘʣʠʟʘʪʦʨʘ ʩʦʜʝʨʞʘʥʠʝ ʢʠʩʣʦʨʦʜʘ ʚ ʵʢʩʠʢʘʪʦʨʝ ʫʤʝʥʴʰʘʝʪʩʷ ʠ ʧʨʠʯʝʤ, 

ʟʘ ʧʝʨʚʳʝ 15 ʤʠʥʫʪ ʧʦʢʘʟʘʥʠʷ ʢʠʩʣʦʨʦʜʘ ʠʟʤʝʥʠʣʠʩʴ ʥʘ ʚʝʣʠʯʠʥʫ, ʢʦʪʦʨʫʶ ʘʥʘʣʠʟʘʪʦʨ ʥʝ 

ʨʝʛʠʩʪʨʠʨʫʝʪ, ʯʝʨʝʟ ʢʘʞʜʳʝ 0,5ʯʘʩʘ ʧʦʢʘʟʘʥʠʷ ʠʟʤʝʥʷʣʠʩʴ ʥʘ ʚʝʣʠʯʠʥʫ 0,01% (ʩʤ. ʪʘʙʣ.1). 
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ʄʦʞʥʦ ʙʨʘʪʴ ʣʶʙʦʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ, ʥʦ ʦʙʳʯʥʦ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʘʥʘʣʠʟ ʚ ʪʝʯʝʥʠʝ 

ʢʦʨʦʪʢʦʛʦ ʚʨʝʤʝʥʠ. 

 

ʊʘʙʣʠʮʘ 1 - ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʠʥʠʤʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʦʢʠʩʣʝʥʠʷ ɻɹɾ 

ʀʟʤʝʨʷʝʤʘʷ ʅʘʯʘʣʦ 3 ʙʨʠʢʝʪʘ 

ʚʝʣʠʯʠʥʘ 1ʟʘʤʝʨ 2ʟʘʤʝʨ 3ʟʘʤʝʨ 4ʟʘʤʝʨ 5ʟʘʤʝʨ 

ʆ2 % 19,83 19,83-19,82 19,82 19,81 19,80 19,79 

ɺʨʝʤʷ, ʤʠʥ  15 30 60 90 120 

ʊʝʤʧʝʨʘʪʫʨʘ ʆ2 25,1  25,1 25,2 25,2 25,3 

æʈ,ʤʤ ʩʧʠʨʪ. ʩʪ.   24 4 6 16 

ʈʘʪʤ. *10
-3

 ʇʘ 98,9 98,9 98,9 98,9 98,9 98,9 

ʄʘʩʩʘ1ʙʨʠʢʝʪʘ 638,4     638,4 

ʄʘʩʩʘ2 ʙʨʠʢʝʪʘ 637,7     637,7 

ʄʘʩʩʘ3 ʙʨʠʢʝʪʘ 670,7     670,7 

 

ʇʦ ʜʘʥʥʳʤ ʘʥʘʣʠʟʘʪʦʨʘ ʩʦʜʝʨʞʘʥʠʝ ʢʠʩʣʦʨʦʜʘ ʚ ʵʢʩʠʢʘʪʦʨʝ ʫʤʝʥʴʰʘʝʪʩʷ ʠ ʧʨʠʯʝʤ, 

ʟʘ ʧʝʨʚʳʝ 15 ʤʠʥʫʪ ʧʦʢʘʟʘʥʠʷ ʢʠʩʣʦʨʦʜʘ ʠʟʤʝʥʠʣʠʩʴ ʥʘ ʚʝʣʠʯʠʥʫ, ʢʦʪʦʨʫʶ ʘʥʘʣʠʟʘʪʦʨ ʥʝ 

ʨʝʛʠʩʪʨʠʨʫʝʪ, ʯʝʨʝʟ ʢʘʞʜʳʝ 0,5ʯʘʩʘ ʧʦʢʘʟʘʥʠʷ ʠʟʤʝʥʷʣʠʩʴ ʥʘ ʚʝʣʠʯʠʥʫ 0,01%. ʄʦʞʥʦ ʙʨʘʪʴ 

ʣʶʙʦʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ, ʥʦ ʦʙʳʯʥʦ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʘʥʘʣʠʟ ʚ ʪʝʯʝʥʠʝ ʢʦʨʦʪʢʦʛʦ 

ʚʨʝʤʝʥʠʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʠ ʦʢʠʩʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʷʪʴ 

ʧʦʢʘʟʘʥʠʷ ʯʝʨʝʟ 30ʤʠʥʫʪ. 

ʇʨʦʚʝʨʠʪʴ ʠʟʤʝʥʝʥʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʦʢʠʩʣʷʪʴʩʷ ɻɹɾ ʧʨʠ ʥʘʣʠʯʠʠ ʦʜʠʥʘʢʦʚʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʢʠʩʣʦʨʦʜʘ ʚ ʵʢʩʠʢʘʪʦʨʝ ʦʧʨʝʜʝʣʝʥʦ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʝ, ʛʜʝ ʙʨʘʣʠʩʴ 3 ʙʨʠʢʝʪʘ ʠ 

ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʷʣʠʩʴ ʯʝʨʝʟ ʯʘʩ ʚ ʪʝʯʝʥʠʝ ʪʦʞʝ 2 ʯʘʩʦʚ, ʥʦ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʧʨʦʤʝʞʫʪʢʘ 

ʚʨʝʤʝʥʠ ʵʢʩʠʢʘʪʦʨ ʦʪʢʨʳʚʘʣʩʷ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʘʪʤʦʩʬʝʨʳ ʦʜʠʥʘʢʦʚʦʡ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʢʠʩʣʦʨʦʜʘ ʩ ʧʝʨʚʳʤ ʠʟʤʝʨʝʥʠʝʤ (ʪʘʙʣ.2). 

 

ʊʘʙʣʠʮʘ 2 - ʀʟʤʝʥʝʥʠʝ ʦʢʠʩʣʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʙʨʠʢʝʪʦʚ ʚʦ ʚʨʝʤʝʥʠ 

ʀʟʤʝʨʷʝʤʘʷ 

ʚʝʣʠʯʠʥʘ 

ʅʘʯʘʣʦ 3 ʙʨʠʢʝʪʘ 

1 ʟʘʤʝʨ 2 ʟʘʤʝʨ 

ʆ2 % 19,83 19,81 19,79 

ɺʨʝʤʷ, ʤʠʥ 0 60 120 

ʊʝʤʧʝʨʘʪʫʨʘ ʆ2 25,5 25,4 25,5 

æʈ,ʤʤ ʩʧʠʨʪ.ʩʪ.  17 203 

ʈʘʪʤ. *10
-3
 ʇʘ

 
98,9 98,9 98,9 

ʄʘʩʩʘ I ʙʨʠʢʝʪʘ 638,4 638,4 638,4 

ʄʘʩʩʘ 2 ʙʨʠʢʝʪʘ 637,7 637,7 637,7 

ʄʘʩʩʘ 3ʙʨʠʢʝʪʘ 670,7 670,7 670,7 

 

ɺ ʪʘʙʣʠʮʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʫʩʨʝʜʥʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ 5 ʦʧʳʪʘʤ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʵʢʩʠʢʘʪʦʨʝ ʚʦʦʙʱʝ ʥʝ ʠʟʤʝʥʷʣʘʩʴ ʠ ʥʝ 

ʚʣʠʷʣʘ ʥʘ ʦʢʠʩʣʝʥʠʝ ɻɹɾ, ʤʘʩʩʘ ʙʨʠʢʝʪʦʚ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ ʜʚʫʭ ʯʘʩʦʚ ʥʝ ʠʟʤʝʥʷʣʘʩʴ, 

ʚʠʜʠʤʦ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚʝʩʳ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʪʦʯʥʦʩʪʴʶ ʠʟʤʝʨʝʥʠʷ (), ʢʦʥʝʯʥʦ, 

ʢʠʩʣʦʨʦʜʘ ʟʘ ʵʪʠ ʯʘʩʳ ʩʪʦʣʴʢʦ ʥʝ ʧʦʛʣʦʪʠʪʴʩʷ. ʇʝʨʝʧʘʜ ʜʘʚʣʝʥʠʷ ʚ ʵʢʩʠʢʘʪʦʨʝ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, 

ʯʪʦ ʤʝʥʷʝʪʩʷ ʜʘʚʣʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʧʦʛʣʦʱʝʥʠʷ ʢʠʩʣʦʨʦʜʘ, ʥʦ ʠ ʟʘ ʩʯʝʪ ʠʩʧʘʨʝʥʠʷ ʚʦʜʳ. 

ʉʢʦʨʦʩʪʴ ʧʦʛʣʦʱʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʙʨʠʢʝʪʘʤʠ ʦʩʪʘʣʘʩʴ ʧʦʩʪʦʷʥʥʦʡ, ʢʘʢ ʠ ʚ ʧʝʨʚʦʤ 

ʵʢʩʧʝʨʠʤʝʥʪʝ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʥʘʣʠʯʠʝ ʥʝʙʦʣʴʰʦʛʦ ʠʟʤʝʥʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʢʠʩʣʦʨʦʜʘ 

ʚ ʨʝʘʢʮʠʦʥʥʦʤ ʩʦʩʫʜʝ ʥʝ ʚʣʠʷʝʪ ʥʘ ʩʢʦʨʦʩʪʴ ʦʢʠʩʣʝʥʠʷ ɻɹɾ. 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʩʢʦʨʦʩʪʠ ʦʢʠʩʣʝʥʠʷ 

ʛʦʨʷʯʝʙʨʠʢʝʪʠʨʦʚʘʥʥʦʛʦ ʞʝʣʝʟʘ ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʚʣʘʞʥʦʩʪʠ ʙʨʠʢʝʪʦʚ ʜʦ 1%, 

ʚʳʷʩʥʝʥʦ, ʯʪʦ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʙʨʘʪʴ ʥʝ ʤʝʥʝʝ 3 ʙʨʠʢʝʪʦʚ ʠ ʚʨʝʤʷ, ʚ ʪʝʯʝʥʠʝ 
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ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʢʠʩʣʝʥʠʝ ʜʦʣʞʥʦ ʩʦʩʪʘʚʣʷʪʴ 30 ʤʠʥʫʪ. ɺ ʦʧʳʪʝ ʜʣʷ ʙʦʣʝʝ ʪʦʯʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʤʠʢʨʦʤʘʥʦʤʝʪʨʦʤ ʄʄʅ-2400. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʨʝʘʢʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ɻɹɾ 

ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʥʘ ʵʪʫ ʚʝʣʠʯʠʥʫ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʳʜʝʨʞʢʠ ʥʘ 

ʚʦʟʜʫʭʝ ʢʘʢ ʚ ʩʫʭʦʤ, ʪʘʢ ʠ ʚʦ ʚʣʘʞʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʪʝʤʧʝʨʘʪʫʨʘ, ʩʪʝʧʝʥʴ ʫʚʣʘʞʥʝʥʠʷ, 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʠʩʣʦʨʦʜʘ ʚ ʨʝʘʢʮʠʦʥʥʦʤ ʩʦʩʫʜʝ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʠʷʥʠʷ ʚʣʘʞʥʦʩʪʠ ɻɹɾ ʥʘ ʩʢʦʨʦʩʪʴ ʦʢʠʩʣʝʥʠʷ ʙʳʣ ʧʨʦʚʝʜʝʥ 

ʵʢʩʧʝʨʠʤʝʥʪ ʩ ʚʣʘʞʥʳʤ ɻɹɾ. ɼʣʷ ʵʪʦʛʦ ʙʨʘʣʠ ʙʨʠʢʝʪʳ ʠ ʦʧʫʩʢʘʣʠ ʠʭ ʚ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʫʶ 

ʚʦʜʫ, ʛʜʝ ʦʥʠ ʥʘʭʦʜʠʣʠʩʴ ʚ ʪʝʯʝʥʠʝ 30ʤʠʥʫʪ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʫʞʝ 

ʥʝ ʚʳʜʝʣʷʣʠʩʴ ʧʫʟʳʨʴʢʠ ʚʦʟʜʫʭʘ ʠʟ ʙʨʠʢʝʪʦʚ. 

ʇʦʜʛʦʪʦʚʣʝʥʥʫʶ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʦʙʫ ʧʨʦʤʦʢʘʣʠ ʧʣʦʪʥʦʡ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʴʶ, 

ʭʦʨʦʰʦ ʚʧʠʪʳʚʘʶʱʫʶ ʚʣʘʛʫ, ʟʘʪʝʤ ʚʟʚʝʰʠʚʘʣʠ. 

ʉʠʩʪʝʤʫ ʨʝʛʠʩʪʨʘʮʠʠ ʩʦʜʝʨʞʘʥʠʷ ʢʠʩʣʦʨʦʜʘ ʠ ʨʝʘʢʮʠʦʥʥʳʡ ʩʦʩʫʜ ʧʨʦʜʫʚʘʣʠ 

ʘʪʤʦʩʬʝʨʥʳʤ ʚʦʟʜʫʭʦʤ ʜʣʷ ʦʜʠʥʘʢʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʢʠʩʣʦʨʦʜʘ ʠ ʚ ʩʦʩʫʜʝ ʠ ʚ ʪʨʫʙʢʘʭ, 

ʩʦʝʜʠʥʷʶʱʠʭ ʧʨʠʙʦʨʳ. 

ɿʘʪʝʤ ʨʝʘʢʮʠʦʥʥʳʡ ʩʦʩʫʜ ʥʘʢʨʳʚʘʣʠ ʢʨʳʰʢʦʡ, ʦʪʢʨʳʚʘʣʠ ʢʨʘʥ ʩʦʦʙʱʝʥʠʷ ʩ 

ʘʪʤʦʩʬʝʨʦʡ ʚʳʨʘʚʥʠʚʘʣʠ ʜʘʚʣʝʥʠʝ ʚ ʨʝʘʢʮʠʦʥʥʦʤ ʩʦʩʫʜʝ ʩ ʘʪʤʦʩʬʝʨʥʳʤ. ɼʘʣʝʝ ʧʝʨʝʢʨʳʚʘʣʠ 

ʢʨʘʥ ʠ ʟʘʧʫʩʢʘʣʠ ʨʝʛʠʩʪʨʘʪʦʨ ʩʦʜʝʨʞʘʥʠʷ ʢʠʩʣʦʨʦʜʘ ʚ ʨʝʘʢʮʠʦʥʥʦʤ ʩʦʩʫʜʝ. ʆʜʥʦʚʨʝʤʝʥʥʦ 

ʧʦʜʢʣʶʯʘʣʠ ʤʠʢʨʦʤʘʥʦʤʝʪʨ. 

ʇʦ ʠʩʪʝʯʝʥʠʠ 30 ʤʠʥʫʪ ʨʝʛʠʩʪʨʠʨʦʚʘʣʦʩʴ ʟʥʘʯʝʥʠʝ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʝ 

ʢʠʩʣʦʨʦʜʘ ʚ ʵʢʩʠʢʘʪʦʨʝ ( ʪʘʙʣ. 3)[3]. 

 

ʊʘʙʣʠʮʘ 3 - ʈʝʟʫʣʴʪʘʪʳ ʧʦ ʧʣʦʪʥʦʩʪʠ ʠ ʚʣʘʞʥʦʩʪʠ ʙʨʠʢʝʪʦʚ, ʩʤʦʯʝʥʥʳʭ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ 

ʚʦʜʦʡ 

 

ʈʝʟʫʣʴʪʘʪʳ ʧʦ ʦʢʠʩʣʝʥʠʶ ʙʨʠʢʝʪʦʚ, ʩʫʭʠʭ ʠ ʩʤʦʯʝʥʥʳʭ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 1 

 

 
ʈʠʩʫʥʦʢ 1 - ʈʝʘʢʮʠʦʥʥʘʷ ʩʥʧʦʩʦʙʥʦʩʪʴ ʛʦʨʷʯʝʙʨʠʢʝʪʠʨʦʚʘʥʥʦʛʦ ʞʝʣʝʟʘ 

 

ɽʩʣʠ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʜʘʚʣʝʥʠʝ ʘʪʤʦʩʬʝʨʥʦʝ, ʪʦ ʦʥʦ ʦʩʪʘʝʪʩʷ ʦʜʠʥʘʢʦʚʳʤ ʚʦ ʚʨʝʤʷ 

ʦʧʳʪʦʚ, ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʵʢʩʠʢʘʪʦʨʝ ʪʦʞʝ ʥʝ ʤʝʥʷʣʘʩʴ, ʟʥʘʯʠʪ, ʠʟʤʝʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʢʠʩʣʦʨʦʜʘ ʚʣʝʢʣʦ ʟʘ ʩʦʙʦʡ ʠʟʤʝʥʝʥʠʝ ʜʘʚʣʝʥʠʝ ʚ ʵʢʩʠʢʘʪʦʨʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʢʦʨʦʩʪʴ 

ʦʢʠʩʣʝʥʠʷ ʤʦʢʨʦʛʦ ʙʨʠʢʝʪʘ ʚʳʰʝ, ʯʝʤ ʩʫʭʦʛʦ ʚ 9 ʨʘʟ. ʇʨʦʩʯʠʪʳʚʘʷ ʧʦʪʝʨʶ ʞʝʣʝʟʘ 

ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʜʣʷ ʤʦʢʨʦʛʦ ʙʨʠʢʝʪʘ, ʤʦʞʥʦ ʩʫʜʠʪʴ ʠ ʦ ʩʢʦʨʦʩʪʠ ʦʢʠʩʣʝʥʠʷ ʩʫʭʦʛʦ. ɽʩʣʠ 

ʩʢʦʨʦʩʪʴ ʦʢʠʩʣʝʥʠʷ ʤʦʢʨʦʛʦ ɻɹɾ ʫʜʦʚʣʝʪʚʦʨʷʝʪ, ʪʦ ʩʫʭʦʡ ʪʝʤ ʙʦʣʝʝ, ʪʘʢ ʢʘʢ ʙʫʜʝʪ ʠʤʝʪʴ 

ʩʢʦʨʦʩʪʴ ʤʝʥʴʰʫʶ ʚ 9 ʨʘʟ, ʧʨʠʯʝʤ ʤʦʞʥʦ ʜʣʷ ʚʣʘʞʥʳʭ ʫʤʝʥʴʰʠʪʴ ʚʨʝʤʷ , ʯʝʨʝʟ ʢʦʪʦʨʦʝ 

ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʢʠʩʣʦʨʦʜʘ. 

 

ɻɹɾ ʄʩ,ʛ ʄʤ,ʛ V,ʩʤ
3
 ɟ,ʛ/ʩʤ

3 
ȹ (ʛ) ʚʣʘʛʘ % ʚʣʘʛʠ

 

1 697,8 718,9 142 4,91 21,1 2,94 

2 682,0 706,3 117 5,83 24,3 3,44 

3 690,9 711,9 127 5,43 21 2,95 
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ɺʳʚʦʜʳ 

1. ɺ ʨʘʙʦʪʝ ʙʳʣʦ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʩʢʦʨʦʩʪʠ ʨʝʘʢʮʠʦʥʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʩʫʭʦʛʦ ɻɹɾ ʥʝʦʙʭʦʜʠʤʦ ʙʨʘʪʴ ʤʠʥʠʤʫʤ 3 ʙʨʠʢʝʪʘ ʜʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʠ ʦʢʠʩʣʝʥʠʷ. 

2. ɺʨʝʤʷ ʨʝʛʠʩʪʨʘʮʠʠ ʜʘʥʥʳʭ ʚ ʦʧʳʪʝ ʙʝʟ ʦʪʢʨʳʪʠʷ ʨʝʘʢʮʠʦʥʥʦʛʦ ʩʦʩʫʜʘ ʜʦʣʞʥʦ 

ʩʦʩʪʘʚʣʷʪʴ 0,5ʯʘʩʘ. 

3. ɺʝʩʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩʳ ʙʨʠʢʝʪʦʚ ʞʝʣʘʪʝʣʴʥʦ ʙʨʘʪʴ ʙʦʣʴʰʝʡ ʪʦʯʥʦʩʪʠ 

( ). 

4. ɽʩʣʠ ʚʟʷʪʴ ʙʨʠʢʝʪ, ʦʧʫʱʝʥʥʳʡ ʚ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʫʶ ʚʦʜʫ ʥʘ 0,5ʯʘʩʘ, ʘ ʧʦʪʦʤ 

ʧʨʦʚʝʨʠʪʴ ʥʘ ʚʪʦʨʠʯʥʦʝ ʦʢʠʩʣʝʥʠʝ, ʪʦ ʪʦʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʯʝʨʝʟ 20 ʤʠʥʫʪ. 

ʉʢʦʨʦʩʪʴ ʦʢʠʩʣʝʥʠʷ ʚʣʘʞʥʦʛʦ ɻɹɾ ʙʦʣʴʰʝ ʚ 9 ʨʘʟ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɹ.ʀ. ɹʦʥʜʘʨʝʥʢʦ, ɺ.ɸ.ʐʘʧʦʚʘʣʦʚ, ʅ.ʀ.ɻʘʨʤʘʰ ʊʝʦʨʠʷ ʠ ʪʝʭʥʦʣʦʛʠʷ ʙʝʩʢʦʢʩʦʚʦʡ 

ʤʝʪʘʣʣʫʨʛʠʠ :ʂʠʝʚ ʅʘʫʢʦʚʘ ʜʫʤʢʘ,2003ʛ.-508ʩ. 

2. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʠʥʩʪʨʫʢʮʠʠ. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʘʟʨʘʙʦʪʢʝè ʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʊʅ ɾ-186-2005 ʆʪʙʦʨ ʠ ʧʦʜʛʦʪʦʚʢʘ ʧʨʦʙ ʤʝʪʘʣʣʠʟʦʚʘʥʥʳʭ ʦʢʘʪʳʰʝʡ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʘʢʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʚʦʟʛʦʨʘʝʤʦʩʪʠ.- 2006ʛ-10ʩ. 

3. ʊʠʤʦʬʝʝʚʘ ɸ.ʉ., ʅʠʢʠʪʯʝʥʢʦ ʊ.ɺ., ʂʦʞʫʭʦʚ ɸ.ɸ., ʄʘʭʤʫʜʦʚ ɼ.ɼ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʧʨʦʮʝʩʩʘ ʚʪʦʨʠʯʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʛʦʨʷʯʝʙʨʠʢʝʪʠʨʦʚʘʥʥʦʛʦ ʞʝʣʝʟʘ ʚʝʩʦʚʳʤ ʤʝʪʦʜʦʤ. ɺ 

ʩʙʦʨʥʠʢʝ çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʛʦʨʥʦ-ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʅʘʫʢʘ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʦè: ʤʘʪʝʨʠʘʣʳ ʇʷʪʥʘʜʮʘʪʦʡ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, 

21-23 ʥʦʷʙʨʷ 2018 ʛ. ï ʉʪʘʨʳʡ ʆʩʢʦʣ, 2018. ï ʩ. 139-142. 
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ʅɽʂʆʊʆʈʓɽ ʆʉʆɹɽʅʅʆʉʊʀ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʉʆɺʈɽʄɽʅʅʓʍ 

ʊɽʇʃʆʀɿʆʃʗʎʀʆʅʅʓʍ ʄɸʊɽʈʀɸʃʆɺ ɼʃʗ ʇʆɺʓʐɽʅʀʗ ʕʌʌɽʂʊʀɺʅʆʉʊʀ 

ʈɸɹʆʊʓ ʂʆʊʃʆɺ 

ʄʘʨʢʝʣʦʚʘ ɸ.ʀ, ʩʪʫʜʝʥʪ 4 ʢʫʨʩʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ - ʜʦʮʝʥʪ, ʢ.ʪ.ʥ. ʉʘʟʦʥʦʚ ɸ.ɺ. 
ʉʪʘʨʦʦʩʢʦʣʴʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤ. ɸ.ɸ. ʋʛʘʨʦʚʘ (ʬʠʣʠʘʣ) ʅʀʊʋ çʄʀʉʠʉè 

 

ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʪʝʧʣʦʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʡ 

ʪʝʧʣʦʠʟʦʣʷʮʠʠ [1]. 

ɼʣʷ ʤʘʪʝʨʠʘʣʦʚ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʢʦʪʣʦʚ ʪʨʝʙʫʶʪʩʷ ʚʳʩʦʢʠʝ ʦʛʥʝ - ʠ ʪʝʨʤʦʩʪʦʡʢʦʩʪʴ, 

ʯʪʦ ʜʝʣʘʝʪ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ. ʆʙʤʫʨʦʚʢʘ 

ʢʦʪʝʣʴʥʦʛʦ ʘʛʨʝʛʘʪʘ ʢʘʢ ʧʨʘʚʠʣʦ ʚʳʧʦʣʥʷʝʪʩʷ ʤʥʦʛʦʩʣʦʡʥʦʡ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʩʝʛʦʜʥʷ ʥʘ ʨʳʥʢʝ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦʷʚʠʣʠʩʴ 

ʩʦʚʨʝʤʝʥʥʳʝ ʚʠʜʳ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʧʦʢʨʳʪʠʡ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʪʝʧʣʦʟʘʱʠʪʳ ʠ ʩʥʠʞʝʥʠʷ 

ʪʝʧʣʦʧʦʪʝʨʴ ʯʝʨʝʟ ʦʛʨʘʞʜʘʶʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ [2]. 

ʕʪʠ ʤʘʪʝʨʠʘʣʳ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʦʙʣʘʜʘʶʪ ʤʠʥʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, ʯʝʤ ʫ ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʝʧʣʦʠʟʦʣʷʮʠʠ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʷʚʣʷʝʪʩʷ 

ʚʘʢʫʫʤʥʘʷ ʪʝʧʣʦʠʟʦʣʷʮʠʷ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʠʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʫʣʫʯʰʝʥʠʷ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ, ʪʘʢ ʢʘʢ ʤʠʥʠʤʠʟʠʨʫʝʪ ʵʥʝʨʛʦʧʦʪʝʨʠ ʚ 

ʦʢʨʫʞʘʶʱʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. 

ʊʝʭʥʦʣʦʛʠʷ ʚʘʢʫʫʤʥʳʭ ʠʟʦʣʷʮʠʦʥʥʳʭ ʧʘʥʝʣʝʡ ʩʪʘʣʘ ʜʦʩʪʫʧʥʦʡ ʩ ʧʦʷʚʣʝʥʠʝʤ 

ʜʝʰʝʚʳʭ ʥʘʧʦʣʥʠʪʝʣʝʡ ʥʘ ʦʩʥʦʚʝ ʣʝʛʢʠʭ ʧʦʨʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɿʘ ʩʯʝʪ ʚʘʢʫʫʤʘ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʚʝʱʝʩʪʚ ʫʤʝʥʴʰʘʝʪʩʷ ï ʥʘ ʵʪʦʤ ʩʚʦʡʩʪʚʝ ʠ ʦʩʥʦʚʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʨʘʙʦʪʳ 

ʜʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʇʨʠʤʝʥʝʥʠʝ ʚʘʢʫʫʤʠʨʦʚʘʥʠʷ ʚ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʘʭ ʦʩʥʦʚʘʥʦ 

ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʧʝʨʝʜʘʯʠ ʪʝʧʣʘ ʚ ʨʘʟʨʷʞʝʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʚʘʢʫʫʤʥʦʡ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʦʙʤʫʨʦʚʢʝ ʢʦʪʣʘ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ 

ʪʦʣʱʠʥʫ ʩʣʦʷ ʫʪʝʧʣʠʪʝʣʷ, ʧʨʠ ʵʪʦʤ ʧʦʚʳʩʠʚ ʝʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʝʧʣʦʧʝʨʝʜʘʯʝ. ʀʟʥʘʯʘʣʴʥʦ 

ʪʝʭʥʦʣʦʛʠʷ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʨʤʦʟʘʱʠʪʳ ʠ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʢʦʩʤʠʯʝʩʢʦʛʦ 

ʢʦʨʘʙʣʷ. 

ʇʨʠʤʝʥʝʥʠʝ ʚʘʢʫʫʤʘ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʪʴ ʪʦʣʱʠʥʫ 

ʪʝʨʤʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʩʣʦʷ, ʪʝʤ ʩʘʤʳʤ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʚʝʣʠʯʘʪʩʷ. 

ʉʫʱʝʩʪʚʫʝʪ ʪʨʠ ʤʝʪʦʜʘ ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ [3]: 

1. ɺʳʩʦʢʦʚʘʢʫʫʤʥʘʷ ʠʟʦʣʷʮʠʷ ï ʠʟ ʧʦʣʦʩʪʠ ʫʜʘʣʷʝʪʩʷ ʚʦʟʜʫʭ, ʠʟ-ʟʘ ʯʝʛʦ ʥʝ 

ʚʦʟʤʦʞʝʥ ʧʝʨʝʥʦʩ ʛʘʟʦʤ ʵʥʝʨʛʠʠ, ʦʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʦʩʪʘʶʪʩʷ ʪʝʧʣʦʧʦʪʝʨʠ ʩ ʧʦʚʝʨʭʥʦʩʪʠ 

ʪʚʝʨʜʳʭ ʪʝʣ. 

2. ɺʘʢʫʫʤʥʦ-ʧʦʨʦʰʢʦʚʘʷ ʠʟʦʣʷʮʠʷ ï ʧʦʤʝʱʘʶʪ ʚ ʧʦʣʦʩʪʴ ʩ ʚʘʢʫʫʤʦʤ ʤʝʣʢʠʡ 

ʧʦʨʦʰʦʢ, ʢʦʪʦʨʳʡ ʧʦʣʥʦʩʪʴʶ ʛʘʩʠʪ ʜʚʠʞʝʥʠʝ ʦʩʪʘʚʰʠʭʩʷ ʤʦʣʝʢʫʣ ʛʘʟʘ, ʚʤʝʩʪʝ ʩ ʵʪʠʤ ʪʘʢʦʡ 

ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʷʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʬʦʨʤʫ ʠʟʦʣʷʮʠʠ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʜʝʰʝʚʣʷʝʪ 

ʠʟʛʦʪʦʚʣʝʥʠʝ. 

3. ɺʘʢʫʫʤʥʦ-ʤʥʦʛʦʩʣʦʡʥʘʷ ʠʟʦʣʷʮʠʷ ï ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʤʝʪʦʜ ʧʨʠʤʝʥʝʥʠʷ, 

ʢʦʪʦʨʳʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʩʣʦʝʚ ʩ ʦʪʨʘʞʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, 

ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʢʘʯʝʩʪʚʝ ʵʢʨʘʥʦʚ ʜʣʷ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʵʢʨʘʥʳ ʨʘʟʜʝʣʝʥʳ 

ʩʪʝʢʣʦʪʢʘʥʴʶ ʩ ʧʦʜʜʝʨʞʠʚʘʝʤʳʤ ʚʘʢʫʫʤʦʤ. 

ɼʣʷ ʪʘʢʠʭ ʩʦʚʨʝʤʝʥʥʳʭ ʫʪʝʧʣʠʪʝʣʝʡ ʥʝʦʙʭʦʜʠʤ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʯʥʳʡ ʠ ʣʝʛʢʠʡ 

ʤʘʪʝʨʠʘʣ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʙʳ ʚ ʢʘʯʝʩʪʚʝ ʩʪʝʥʦʢ ʧʘʥʝʣʝʡ. ʉʦʟʜʘʥʠʝ ʪʘʢʠʭ ʤʘʪʝʨʠʘʣʦʚ 

ʨʘʟʨʘʙʦʪʘʥʦ ʥʘ ʦʩʥʦʚʝ ʥʦʚʦʛʦ ʚʠʜʘ ʧʘʥʝʣʝʡ, ʥʘʧʦʣʥʝʥʥʳʭ ʤʝʣʢʠʤ ʧʦʨʦʰʢʦʤ ʠʣʠ ʘʵʨʦʛʝʣʝʤ. 

ɺ ʢʘʯʝʩʪʚʝ ʩʪʝʥʦʢ ʧʘʥʝʣʝʡ ʫʪʝʧʣʠʪʝʣʷ, ʢʦʥʩʪʨʫʢʮʠʷ ʠʤʝʝʪ ʚʠʜ ʧʣʝʥʦʯʥʦʡ ʦʙʦʣʦʯʢʠ, ʛʜʝ 

ʥʝʨʝʜʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʘʣʶʤʠʥʠʝʚʘʷ ʬʦʣʴʛʘ ʠʣʠ ʤʝʪʘʣʣʠʟʠʨʦʚʘʥʥʘʷ ʧʦʣʠʵʬʠʨʥʘʷ ʧʣʝʥʢʘ. 

ʏʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʜʝʬʦʨʤʘʮʠʶ ʧʣʝʥʦʯʥʦʡ ʦʙʦʣʦʯʢʠ ʥʘ ʥʝʝ ʥʘʥʦʩʠʪʩʷ ʧʣʘʩʪʠʢ, ʘ ʜʣʷ 

ʦʪʩʫʪʩʪʚʠʷ ʚʦʟʤʦʞʥʦʡ ʧʝʨʝʜʘʯʠ ʪʝʧʣʘ ʧʘʥʝʣʠ ʟʘʱʠʱʝʥʳ ʤʝʪʘʣʣʠʯʝʩʢʠʤ ʵʢʨʘʥʦʤ ʠʟ ʬʦʣʴʛʠ. 
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ʇʘʥʝʣʴʥʳʤ ʥʘʧʦʣʥʠʪʝʣʝʤ ʷʚʣʷʝʪʩʷ ʤʝʣʢʠʡ ʧʦʨʠʩʪʳʡ ʧʦʨʦʰʦʢ: ʚʩʧʫʯʝʥʥʳʡ ʧʝʨʣʠʪ 

ʠʣʠ ʘʵʨʦʛʝʣʴ ʢʨʝʤʥʠʝʚʦʡ ʢʠʩʣʦʪʳ, ʥʝʨʝʜʢʦ ʟʘʤʝʥʷʶʪ ʧʝʥʦʧʦʣʠʩʪʠʨʦʣ ʠ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥ. 

ʊʝʧʣʦʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʘʥʝʣʝʡ ʟʘʚʠʩʷʪ ʦʪ ʚʝʣʠʯʠʥʳ ʝʛʦ ʧʦʨ ʠ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʦʛʦ 

ʩʦʩʪʘʚʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʥʘʧʦʣʥʠʪʝʣʝʤ ʷʚʣʷʶʪʩʷ ʢʨʝʤʥʝʛʝʣʠ ʠ 

ʧʝʨʣʠʪ ʩ ʦʪʣʠʯʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʦʛʣʦʱʘʪʴ ʛʘʟ ʠ ʚʣʘʛʫ. ʅʘʧʦʣʥʠʪʝʣʴ ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʪʝʥʢʠ 

ʧʘʥʝʣʠ ʠ ʠʩʢʣʶʯʘʝʪ ʧʝʨʝʜʘʯʫ ʪʝʧʣʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ 

ʪʦʣʱʠʥʫ ʠʟʦʣʷʮʠʦʥʥʦʛʦ ʩʣʦʷ ʦʪ 6 ʜʦ 10 ʨʘʟ. 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʳ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʥʝʢʦʪʦʨʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. 

 

ʊʘʙʣʠʮʘ 1 ï ʂʦʵʬʬʠʮʠʝʥʪʳ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʤʘʪʝʨʠʘʣʦʚ [4] 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʊʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ, ɺʪ/ʤĀʂ 

ɺʘʢʫʫʤʥʘʷ ʪʝʧʣʦʠʟʦʣʷʮʠʷ  0,002 

ɺʘʢʫʫʤʥʘʷ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʘʷ ʧʣʠʪʘ 0,006 

ʇʝʥʦʫʨʝʪʘʥ 0,024 

ʇʝʥʦʧʦʣʠʩʪʠʨʦʣ 0,041 

ʄʠʥʝʨʘʣʴʥʘʷ ʚʘʪʘ 0,05 

ɻʘʟʦʩʠʣʠʢʘʪ 0,16 

ʂʠʨʧʠʯ 0,37 

 

ɺʘʢʫʫʤʥʘʷ ʪʝʧʣʦʠʟʦʣʷʮʠʷ, ʢʘʢ ʠ ʣʶʙʦʡ ʜʨʫʛʦʡ ʤʘʪʝʨʠʘʣ ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʠ 

ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʩʪʦʨʦʥʳ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 ï ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʚʘʢʫʫʤʥʦʡ ʪʝʧʣʦʠʟʦʣʷʮʠʠ [5] 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʅʝʜʦʩʪʘʪʢʠ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʠ ʧʦʞʘʨʝ (ʢʣʘʩʩ 

ʦʛʥʝʩʪʦʡʢʦʩʪʠ ɸ); ʚʳʩʦʢʘʷ ʥʘʜʝʞʥʦʩʪʴ;  

ʩʣʦʞʥʦʩʪʴ ʤʦʥʪʘʞʘ: ʦʩʦʙʝʥʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ 

ʠʩʢʣʶʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʝʟʘʥʠʷ, ʩʚʝʨʣʝʥʠʷ 

ʠʣʠ ʧʦʜʛʦʥʢʠ ʧʦʜ ʥʫʞʥʳʡ ʨʘʟʤʝʨ; 

ʵʢʦʣʦʛʠʯʥʦʩʪʴ; ʤʦʥʪʘʞ ʧʘʥʝʣʝʡ ʚʳʧʦʣʥʷʝʪʩʷ ʪʦʣʴʢʦ ʩ 

ʧʦʤʦʱʴʶ ʢʣʝʝʚʦʡ ʩʤʝʩʠ; 

ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʪʝʣʴʥʳʡ ʩʨʦʢ ʩʣʫʞʙʳ: 50 

- 80 ʣʝʪ. 

ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʠ ʦʙʦʣʦʯʢʠ ʧʘʥʝʣʠ ʣʠʰʘʶʪʩʷ 

ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ; 

ʦʪʩʫʪʩʪʚʠʝ ʟʘʧʘʭʘ ʠ ʢʘʢʠʭ - ʣʠʙʦ 

ʪʦʢʩʠʯʥʳʭ ʚʳʜʝʣʝʥʠʡ; 

ʩʦʙʣʶʜʝʥʠʝ ʦʩʪʦʨʦʞʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ 

ʧʝʨʝʚʦʟʢʠ; 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʘʥʝʣʴʥʳʭ ʬʦʨʤ; ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʤʘʪʝʨʠʘʣʘ. 

ʧʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʥʝʣʝʡ;  

 

ʅʘ ʩʨʦʢ ʩʣʫʞʙʳ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ 

ʚʣʘʛʠ ʠ ʛʘʟʦʚ ʯʝʨʝʟ ʦʙʦʣʦʯʢʫ ʠ ʩʚʘʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʩʪʝʧʝʥʴ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʚʘʢʫʫʤʘ, 

ʨʘʟʤʝʨ ʠʟʜʝʣʠʷ, ʩʦʩʪʘʚ, ʩʚʦʡʩʪʚʦ ʠ ʢʘʯʝʩʪʚʦ ʤʘʪʝʨʠʘʣʘ ʢʘʢ ʥʘʧʦʣʥʠʪʝʣʷ ʪʘʢ ʠ ʦʙʦʣʦʯʢʠ [3-5]. 

ʅʠʟʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʤʝʜʣʷʶʪ ʜʚʠʞʝʥʠʝ ʤʦʣʝʢʫʣ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ, ʘ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʝʝ ʫʚʝʣʠʯʝʥʠʶ. 

ɺ ʧʨʦʰʣʦʤ ʚʘʢʫʫʤʠʨʦʚʘʥʠʝ ʧʨʠʤʝʥʷʣʘʩʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʢʨʠʦʛʝʥʥʦʡ ʪʝʭʥʠʢʝ, ʥʦ 

ʪʝʧʝʨʴ ʩʦʚʨʝʤʝʥʥʳʝ ʩʧʦʩʦʙʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʝʣʢʦʧʦʨʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʤʘʩʩʦʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʫʪʝʧʣʝʥʠʷ ʚ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʝ [2,5]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʘʢʫʫʤʠʨʦʚʘʥʥʳʭ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʧʘʥʝʣʝʡ, ʠʭ 

ʧʦʩʣʝʜʫʶʱʝʝ ʦʩʫʱʝʩʪʚʣʝʥʠʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʤʦʜʝʨʥʠʟʘʮʠʠ ʪʝʧʣʦʦʙʤʝʥʥʳʭ ʫʩʪʘʥʦʚʦʢ ʠ 

ʘʛʨʝʛʘʪʦʚ, ʧʨʠʚʝʜʝʪ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʠ ʩʜʝʣʘʝʪ ʝʛʦ ʙʦʣʝʝ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʤ, 

ʵʢʦʥʦʤʠʯʥʳʤ, ʵʢʦʣʦʛʠʯʥʳʤ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʫʪʝʧʣʠʪʝʣʷʤʠ ʧʣʶʩʳ ʥʦʚʦʛʦ 

ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʙʝʩʩʧʦʨʥʳ [2-5]. 
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ʋʄʅʓɽ ʉɽʊʀ 

ʄʝʣʴʥʠʢ ɹ.ɸ., ʩʪʫʜʝʥʪ 2 ʢʫʨʩʘ 
ʆʩʢʦʣʴʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʢʦʣʣʝʜʞ ʉʊʀ ʅʀʊʋ çʄʀʉʠʉè 

 

ʋʤʥʳʝ ʩʝʪʠ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ (ʘʥʛʣ. Smart grid) ð ʵʪʦ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʳʝ ʩʝʪʠ 

ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʩʝʪʠ ʠ 

ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʵʥʝʨʛʦʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʠ, 

ʧʦʟʚʦʣʷʶʱʝʡ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʚʳʰʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʥʘʜʸʞʥʦʩʪʴ, ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʚʳʛʦʜʫ, 

ʘ ʪʘʢʞʝ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ [3]. 

 

 
ʈʠʩʫʥʦʢ 1 

 

ʇʦʷʚʣʝʥʠʝ ʚ 1886 ʛʦʜʫ ʧʝʨʚʦʡ ʵʣʝʢʪʨʦʩʝʪʠ ʩʪʘʣʦ ʥʘʯʘʣʦʤ ʥʦʚʦʛʦ ʵʪʘʧʘ ʨʘʟʚʠʪʠʷ 

ʯʝʣʦʚʝʯʝʩʪʚʘ. ɹʫʜʫʯʠ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ, ʦʥʘ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʫʶ ʩʠʩʪʝʤʫ 

ʧʝʨʝʜʘʯʠ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʂ ʥʘʯʘʣʫ 20 ʚʝʢʘ ʢʦʣʠʯʝʩʪʚʦ ʣʦʢʘʣʴʥʳʭ ʩʝʪʝʡ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʦʩʴ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ ʚʦʟʥʠʢʣʘ ʧʦʪʨʝʙʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʷ ʠʭ ʤʝʞʜʫ ʩʦʙʦʡ. ʎʝʣʴʶ ʪʘʢʦʛʦ 

ʤʝʨʦʧʨʠʷʪʠʷ ʙʳʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʦʙʲʝʜʠʥʝʥʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʝʝ 

ʵʢʦʥʦʤʠʯʥʦʩʪʠ. ʂ ʥʘʯʘʣʫ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ ʍʍ ʚʝʢʘ ʧʨʦʠʟʦʰʝʣ ʩʫʱʝʩʪʚʝʥʥʳʡ ʨʦʩʪ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʨʘʟʚʠʪʳʭ ʛʦʩʫʜʘʨʩʪʚʘʭ. 

ɺʙʣʠʟʠ ʨʘʡʦʥʦʚ ʩ ʟʘʣʝʞʘʤʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʥʝʜʘʣʝʢʦ ʦʪ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ 

ʧʫʪʝʡ ʠ ʧʦʨʪʦʚ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. 

ɺʦʧʨʦʩ ʩ ʚʳʙʦʨʦʤ ʧʣʦʱʘʜʝʡ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʛʠʜʨʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʣʦʪʠʥ ʦʢʘʟʘʣ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʤʝʱʝʥʠʝ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʝʪʠ. 

ʇʦʨʷʜʦʢ ʨʘʩʧʦʣʦʞʝʥʠʷ ʘʪʦʤʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʥʘʭʦʜʠʣʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʩʪʫʧʘ 

ʢ ʚʦʜʝ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʩʠʩʪʝʤ.[1] 

ʉʘʤʳʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʛʨʷʟʥʳʤʠ ʷʚʣʷʶʪʩʷ ʩʪʘʥʮʠʠ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʥʘ ʠʩʢʦʧʘʝʤʦʤ 

ʪʦʧʣʠʚʝ. ʕʪʦʪ ʬʘʢʪ ʧʦʩʣʫʞʠʣ ʧʨʠʯʠʥʦʡ ʨʘʟʤʝʱʝʥʠʷ ʪʘʢʠʭ ʩʪʨʦʝʥʠʡ ʥʘ ʙʦʣʴʰʦʤ ʨʘʩʩʪʦʷʥʠʠ 

ʦʪ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. 

ʂʦʥʝʮ 60-ʭ ʛʦʜʦʚ ʍʍ ʩʪʦʣʝʪʠʷ ʦʟʥʘʤʝʥʦʚʘʣʩʷ ʥʘʣʠʯʠʝʤ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʚʦ ʤʥʦʞʝʩʪʚʝ 

ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ. ʅʝ ʧʦʩʪʫʧʘʣʦ ʵʣʝʢʪʨʠʯʝʩʪʚʦ ʣʠʰʴ ʚ ʩʘʤʳʝ ʦʪʜʘʣʝʥʥʳʝ ʨʝʛʠʦʥʳ. 

ʉ ʮʝʣʴʶ, ʯʪʦʙʳ ʢʘʞʜʳʡ ʧʦʪʨʝʙʠʪʝʣʴ ʦʧʣʘʯʠʚʘʣ ʪʦʣʴʢʦ ʪʦʪ ʦʙʲʝʤ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, 

ʢʦʪʦʨʳʡ ʦʥ ʧʦʪʨʝʙʣʷʝʪ, ʚʝʜʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʡ ʫʯʝʪ ʧʦ ʢʘʞʜʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ. 

ɺʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʛʨʘʥʠʯʝʥʘ, 

ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘʰʣʠ ʪʘʨʠʬʳ ʩ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʩʫʤʤʦʡ ʦʧʣʘʪʳ ʠ ʧʦʥʷʪʠʝ çʜʚʦʡʥʦʛʦ 

ʪʘʨʠʬʘè, ʢʦʪʦʨʦʝ ʦʟʥʘʯʘʝʪ ʩʥʠʞʝʥʠʝ ʮʝʥʳ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ. 

https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%82%D1%8C_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%81%D0%BD%D0%B0%D0%B1%D0%B6%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%82%D1%8C_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%81%D0%BD%D0%B0%D0%B1%D0%B6%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B5_%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BC%D1%83%D0%BD%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D0%B5%D1%82%D1%8C
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ʅʘ ʧʨʦʪʷʞʝʥʠʠ 20 ʣʝʪ (70-ʝ ï 90-ʝ ʛʦʜʳ) ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʫʚʝʣʠʯʝʥʠʝ ʩʧʨʦʩʘ ʥʘ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ, ʯʪʦ ʧʦʩʣʫʞʠʣʦ ʧʦʚʦʜʦʤ ʢ ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ. 

ʄʥʦʛʠʝ ʨʘʡʦʥʳ ʦʢʘʟʘʣʠʩʴ ʥʝ ʧʦʜʛʦʪʦʚʣʝʥʳ ʢ ʤʘʩʩʦʚʦʡ ʧʦʩʪʘʚʢʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, 

ʩʣʝʜʩʪʚʠʝʤ ʯʝʛʦ ʩʪʘʣʠ ʪʘʢʠʝ ʷʚʣʝʥʠʷ, ʢʘʢ: 

¶ ʫʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʨʝʩʫʨʩʘ, 

¶ ʘʚʘʨʠʡʥʳʝ ʩʠʪʫʘʮʠʠ, 

¶ ʨʘʟʣʠʯʥʳʝ ʢʦʣʝʙʘʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʚ ʩʝʪʠ. 

ʄʥʦʛʠʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʦʪʦʧʠʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʠ ʨʘʟʣʠʯʥʳʝ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʧʘʜʘʣʠ ʚʦ ʚʩʝ ʙʦʣʴʰʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʧʦʩʪʘʚʦʢ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʧʦʵʪʦʤʫ 

ʦʩʥʦʚʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʧʦʪʨʝʙʠʪʝʣʝʡ ʩʪʘʥʦʚʠʣʦʩʴ ʥʘʣʠʯʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ 

ʥʘʜʝʞʥʦʩʪʠ ʧʦʣʫʯʘʝʤʦʛʦ ʵʣʝʢʪʨʠʯʝʩʪʚʘ. 

ɺ ʢʦʥʮʝ ʍʍ ʩʪʦʣʝʪʠʷ ʩʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʠ 

ʩʬʦʨʤʠʨʦʚʘʥʳ ʛʨʘʬʠʢʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʧʨʦʩʘ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ. ʆʩʥʦʚʥʳʝ ʧʠʢʠ ʩʧʨʦʩʘ 

ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʡ ʧʨʠʭʦʜʠʣʠʩʴ ʥʘ ʠʭ ʦʙʦʛʨʝʚ ʠ ʦʭʣʘʞʜʝʥʠʝ. 

ʉʛʣʘʞʠʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʧʠʢʠ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ ʧʨʠʤʝʥʝʥʠʶ çʧʠʢʦʚʳʭ 

ʛʝʥʝʨʘʪʦʨʦʚè, ʢʦʪʦʨʳʝ ʝʞʝʜʥʝʚʥʦ ʨʘʙʦʪʘʣʠ ʢʦʨʦʪʢʠʝ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ. ʇʨʝʠʤʫʱʝʩʪʚʦʤ 

ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʩʣʫʞʠʣʘ ʥʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ ʛʝʥʝʨʘʪʦʨʦʚ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʙʳʩʪʨʦʛʦ ʟʘʧʫʩʢʘ. 

ʋʞʝ ʚ XXI ʩʪʦʣʝʪʠʠ ʚ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ ʥʘʯʘʣʠʩʴ ʚʥʝʜʨʝʥʠʷ ʫʤʥʳʭ ʩʝʪʝʡ. 

ʇʠʦʥʝʨʘʤʠ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚʳʩʪʫʧʠʣʠ ʂʠʪʘʡ, ʀʥʜʠʷ ʠ ɹʨʘʟʠʣʠʷ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʄʠʥʠʩʪʝʨʩʪʚʘ ʵʥʝʨʛʝʪʠʢʠ ʉʐɸ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʩʝʪʷʤ (Smart Grid) 

ʧʨʠʩʫʱʠ ʩʣʝʜʫʶʱʠʝ ʘʪʨʠʙʫʪʳ : 

¶ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʧʦʩʣʝ ʩʙʦʝʚ ʚ ʧʦʜʘʯʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ; 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʘʢʪʠʚʥʦʛʦ ʫʯʘʩʪʠʷ ʚ ʨʘʙʦʪʝ ʩʝʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ; 

¶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʝʪʠ ʢ ʬʠʟʠʯʝʩʢʦʤʫ ʠ ʢʠʙʝʨʥʝʪʠʯʝʩʢʦʤʫ ʚʤʝʰʘʪʝʣʴʩʪʚʫ 

ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ; 

¶ ʦʙʝʩʧʝʯʝʥʠʝ ʪʨʝʙʫʝʤʦʛʦ ʢʘʯʝʩʪʚʘ ʧʝʨʝʜʘʚʘʝʤʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ; 

¶ ʦʙʝʩʧʝʯʝʥʠʝ ʩʠʥʭʨʦʥʥʦʡ ʨʘʙʦʪʳ ʠʩʪʦʯʥʠʢʦʚ ʛʝʥʝʨʘʮʠʠ ʠ ʫʟʣʦʚ ʭʨʘʥʝʥʠʷ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ; 

¶ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʨʳʥʢʦʚ; 

¶ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ [2]. 

ʇʦ ʤʥʝʥʠʶ ɽʚʨʦʧʝʡʩʢʦʡ ʂʦʤʠʩʩʠʠ, ʟʘʥʠʤʘʶʱʝʡʩʷ ʚʦʧʨʦʩʘʤʠ ʨʘʟʚʠʪʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʚ ʦʙʣʘʩʪʠ ʵʥʝʨʛʝʪʠʢʠ, Smart Grid ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤʠ 

ʘʩʧʝʢʪʘʤʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ : 

¶ ɻʠʙʢʦʩʪʴ. ʉʝʪʴ ʜʦʣʞʥʘ ʧʦʜʩʪʨʘʠʚʘʪʴʩʷ ʧʦʜ ʥʫʞʜʳ ʧʦʪʨʝʙʠʪʝʣʝʡ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

¶ ɼʦʩʪʫʧʥʦʩʪʴ. ʉʝʪʴ ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʩʪʫʧʥʘ ʜʣʷ ʥʦʚʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʧʨʠʯʸʤ ʚ 

ʢʘʯʝʩʪʚʝ ʥʦʚʳʭ ʧʦʜʢʣʶʯʝʥʠʡ ʢ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ 

ʛʝʥʝʨʠʨʫʶʱʠʝ ʠʩʪʦʯʥʠʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ɺʕʀ ʩ ʥʫʣʝʚʳʤ ʠʣʠ ʧʦʥʠʞʝʥʥʳʤ ʚʳʙʨʦʩʦʤ CO2. 

¶ ʅʘʜʸʞʥʦʩʪʴ. ʉʝʪʴ ʜʦʣʞʥʘ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʟʘʱʠʱʸʥʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʧʦʩʪʘʚʢʠ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʮʠʬʨʦʚʦʛʦ ʚʝʢʘ [4]. 

¶ ʕʢʦʥʦʤʠʯʥʦʩʪʴ. ʅʘʠʙʦʣʴʰʫʶ ʮʝʥʥʦʩʪʴ ʜʦʣʞʥʳ ʧʨʝʜʩʪʘʚʣʷʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʦʩʪʨʦʝʥʠʠ Smart Grid ʩʦʚʤʝʩʪʥʦ ʩ ʵʬʬʝʢʪʠʚʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʠ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʝʪʠ. 

ɺ ʈʦʩʩʠʠ ʠʜʝʷ Smart Grid ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʮʝʧʮʠʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʘʢʪʠʚʥʦ-ʘʜʘʧʪʠʚʥʦʡ ʩʝʪʠ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤʠ 

ʧʨʠʟʥʘʢʘʤʠ : 

¶ ʥʘʩʳʱʝʥʥʦʩʪʴ ʩʝʪʠ ʘʢʪʠʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʠʟʤʝʥʷʪʴ 

ʪʦʧʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʩʝʪʠ; 

¶ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʘʪʯʠʢʦʚ, ʠʟʤʝʨʷʶʱʠʭ ʪʝʢʫʱʠʝ ʨʝʞʠʤʥʳʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ 

ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʩʝʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ ʵʥʝʨʛʦʩʠʩʪʝʤʳ; 
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¶ ʩʠʩʪʝʤʘ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ (ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʝ ʢʦʤʧʣʝʢʩʳ), ʘ 

ʪʘʢʞʝ ʩʨʝʜʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʘʢʪʠʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʩʝʪʠ ʠ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʢʘʤʠ ʧʦʪʨʝʙʠʪʝʣʝʡ; 

¶ ʥʘʣʠʯʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠ ʤʝʭʘʥʠʟʤʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʚ 

ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠʟʤʝʥʷʪʴ ʪʦʧʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʩʝʪʠ, ʘ ʪʘʢʞʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩʦ ʩʤʝʞʥʳʤʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ; 

¶ ʩʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʪʝʢʫʱʝʡ ʩʠʪʫʘʮʠʠ ʠ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʛʥʦʟʦʚ 

ʨʘʙʦʪʳ ʩʝʪʠ; 

¶ ʚʳʩʦʢʦʝ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʫʧʨʘʚʣʷʶʱʝʡ ʩʠʩʪʝʤʳ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ 

[5]. 

 

 
ʈʠʩʫʥʦʢ 2 

 

ʆʩʥʦʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʫʤʥʳʭ ʩʝʪʝʡ ʧʦʷʚʠʣʠʩʴ ʠʟ-ʟʘ ʨʘʥʥʝʡ ʧʦʧʳʪʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʠʟʤʝʨʝʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ. ɺ 1980 ʛʦʜʫ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ 

ʩʯʠʪʳʚʘʥʠʝ ʧʦʢʘʟʘʥʠʡ ʩʯʝʪʯʠʢʦʚ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ 

ʢʨʫʧʥʳʭ ʢʣʠʝʥʪʦʚ, ʠ ʧʨʝʚʨʘʪʠʣʘʩʴ ʚ ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʩʯʸʪʯʠʢ 1990-ʭ ʛʦʜʦʚ, ʢʦʪʦʨʳʡ 

ʩʦʭʨʘʥʷʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʦʤ, ʢʘʢ ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ ʜʥʷ. 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʩʯʸʪʯʠʢ ʥʘʭʦʜʠʪʩʷ ʚ ʥʝʧʨʝʨʳʚʥʦʡ ʩʚʷʟʠ ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʵʥʝʨʛʠʠ, ʪʦ 

ʝʩʪʴ ʤʦʥʠʪʦʨʠʥʛ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚ 

ʢʘʯʝʩʪʚʝ ʠʥʪʝʨʬʝʡʩʘ ʜʣʷ ʫʩʪʨʦʡʩʪʚ ʙʳʩʪʨʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʩʧʨʦʩ ʠ çʫʤʥʳʝ ʨʦʟʝʪʢʠè. 

ʈʘʥʥʠʝ ʬʦʨʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩʧʨʦʩʦʤ ʙʳʣʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʧʘʩʩʠʚʥʦ ʦʧʨʝʜʝʣʷʣʠ 

ʥʘʛʨʫʟʢʫ ʥʘ ʵʥʝʨʛʦʩʠʩʪʝʤʫ, ʢʦʥʪʨʦʣʠʨʫʷ ʠʟʤʝʥʝʥʠʷ ʯʘʩʪʦʪʳ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ. ʊʘʢʠʝ 

ʫʩʪʨʦʡʩʪʚʘ, ʢʘʢ ʧʨʦʤʳʰʣʝʥʥʳʝ ʠ ʙʳʪʦʚʳʝ ʢʦʥʜʠʮʠʦʥʝʨʳ, ʭʦʣʦʜʠʣʴʥʠʢʠ ʠ ʦʙʦʛʨʝʚʘʪʝʣʠ 

ʤʦʛʣʠ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʩʚʦʡ ʨʘʙʦʯʠʡ ʮʠʢʣ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʟʘʧʫʩʢʘ ʚʦ ʚʨʝʤʷ ʧʠʢʦʚʦʡ 

ʥʘʛʨʫʟʢʠ ʩʝʪʠ. ʅʘʯʠʥʘʷ ʩ 2000 ʛʦʜʘ ʠʪʘʣʴʷʥʩʢʠʡ ʧʨʦʝʢʪ Telegestore ʧʝʨʚʳʤ ʠʩʧʦʣʴʟʦʚʘʣ 

ʙʦʣʴʰʫʶ ʩʝʪʴ (27 000 000) ʜʦʤʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʤʘʨʪ-ʩʯʝʪʯʠʢʦʚ ʩʦʝʜʠʥʸʥʥʳʭ ʯʝʨʝʟ 

ʮʠʬʨʦʚʫʶ ʩʝʪʴ ʠʩʧʦʣʴʟʫʷ ʩʘʤʫ ʣʠʥʠʶ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ. ɺ ʦʜʥʠʭ ʩʣʫʯʘʷʭ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʝʭʥʦʣʦʛʠʠ ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʜʦʩʪʫʧʘ ʧʦ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ, ʚ ʜʨʫʛʠʭ- 

ʙʝʩʧʨʦʚʦʜʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʪʘʢʠʝ ʢʘʢ ʷʯʝʠʩʪʘʷ ʪʦʧʦʣʦʛʠʷ ʜʣʷ ʙʦʣʝʝ ʥʘʜʝʞʥʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ 

ʢ ʨʘʟʣʠʯʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ ʚ ʜʦʤʝ, ʘ ʪʘʢʞʝ ʧʦʜʜʝʨʞʢʫ ʫʯʸʪʘ ʜʨʫʛʠʭ ʢʦʤʤʫʥʘʣʴʥʳʭ ʫʩʣʫʛ 

ʪʘʢʠʭ ʢʘʢ ʛʘʟ ʠ ʚʦʜʘ [7]. 

ʈʝʚʦʣʶʮʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʛʣʦʙʘʣʴʥʳʭ ʩʝʪʝʡ ʧʨʦʠʟʦʰʣʘ ʚ ʥʘʯʘʣʝ 

1990-ʭ, ʢʦʛʜʘ ʘʤʝʨʠʢʘʥʩʢʦʝ ʘʛʝʥʪʩʪʚʦ Bonneville Power Administration ʨʘʩʰʠʨʠʣʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʤʥʳʭ ʩʝʪʝʡ ʜʘʪʯʠʢʘʤʠ, ʩʧʦʩʦʙʥʳʤʠ ʧʨʦʚʦʜʠʪʴ ʦʯʝʥʴ ʙʳʩʪʨʳʡ ʘʥʘʣʠʟ 

ʘʥʦʤʘʣʠʡ ʢʘʯʝʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʦʯʝʥʴ ʙʦʣʴʰʠʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʩʰʪʘʙʘʭ. 


