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ɺɽʃʀʂʀʁ ʐʆʃɽʉ ï ʅʆɺɽ ʄɯʉʎɽɿʅɸʍʆɼɾɽʅʅʗ ʅʀɾʅʔʆɻʆ 

ʇɸʃɽʆʃɯʊʋ ʅɸ ɿɸʂɸʈʇɸʊʊɯ (ʈɽɿʋʃʔʊɸʊʀ ʇɸʃɽʆʇɽɼʆʃʆɻɯʏʅʀʍ 

ʊɸ ɸʈʍɽʆʃʆɻɯʏʅʀʍ ɼʆʉʃɯɼɾɽʅʔ) 

 

ɾʘʥʥʘ ʄʘʪʚʽʾʰʠʥʘ
1
, ʉʝʨʛʽʡ ʈʠʞʦʚ

2
, ʉʝʨʛʽʡ ʂʘʨʤʘʟʠʥʝʥʢʦ

1
 

1
ɯʥʩʪʠʪʫʪ ʛʝʦʛʨʘʬʽʾ ʅɸʅʋ 

2
ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

 
ɺ ʩʪʘʪʪʽ ʧʦʜʘʶʪʴʩʷ ʨʝʟʫʣʴʪʘʪʠ ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʠʭ ʪʘ ʘʨʭʝʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʥʦʚʦʛʦ ʥʠʞʥʴʦʧʘʣʝʦʣʽʪʠʯʥʦʛʦ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ɺʝʣʠʢʠʡ ʐʦʣʝʩ ʥʘ ɿʘʢʘʨʧʘʪʪʽ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʧʦʧʝʨʝʜʥʽʭ ʨʦʙʽʪ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʣʽʪʦʣʦʛʽʯʥʽ ʥʘʰʘʨʫʚʘʥʥʷ ʢʘʡʥʘʟʦʶ ʪʘ 

ʘʣʶʚʽʘʣʴʥʽ ʥʘʢʦʧʠʯʝʥʥʷ ʟʽ ʩʣʽʜʘʤʠ ʜʽʷʣʴʥʦʩʪʽ ʜʘʚʥʴʦʶ ʣʶʜʠʥʠ. ɿʘʣʠʰʢʠ ʜʽʷʣʴʥʦʩʪʽ 

ʜʘʚʥʽʭ ʤʝʰʢʘʥʮʽʚ ʂʘʨʧʘʪ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʘʩʠʚʥʠʭ ʨʫʙʣʷʯʠʭ ʪʘ 

ʦʙʨʦʙʣʝʥʠʭ ʧʨʝʜʤʝʪʽʚ, ʚʠʨʦʙʣʝʥʠʭ ʟ ʛʘʣʴʢʠ ʪʘ ʚʫʣʢʘʥʽʯʥʦʛʦ ʩʢʣʘ (ʨʽʦʣʽʪʫ). ʊʠʧʦʣʦʛʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʨʪʝʬʘʢʪʽʚ ʚʢʘʟʫʶʪʴ ʥʘ ʜʦʩʪʘʪʥʴʦ ʜʘʚʥʽʡ ʚʽʢ ʮʠʭ ʟʥʘʭʽʜʦʢ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʥʠʞʥʽʡ ʧʘʣʝʦʣʽʪ, ʧʘʣʝʦʧʝʜʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʘʨʭʝʦʣʦʛʽʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ, ɺʝʣʠʢʠʡ ʐʦʣʝʩ. 

 

ʄʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ɺʝʣʠʢʠʡ ʐʦʣʝʩ ʙʫʣʦ ʚʽʜʢʨʠʪʝ ʉ.ʄ.ʈʠʞʦʚʠʤ, 

ʇ.ʆ.ʃʝʚʯʫʢʦʤ ʽ ʉ.ʇ.ʂʘʨʤʘʟʠʥʝʥʢʦʤ ʚ ʣʠʧʥʽ 2014 ʨʦʢʫ ʧʽʜ ʯʘʩ ʢʦʤʧʣʝʢʩʥʠʭ 

ʘʨʭʝʦʣʦʛʽʯʥʠʭ  ʽ ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʣʝʡʩʪʦʮʝʥʦʚʠʭ ʽ ʧʣʽʦʮʝʥʦʚʠʭ 

ʚʽʜʢʣʘʜʽʚ ʥʘ ʙʘʛʘʪʦʰʘʨʦʚʽʡ ʧʘʣʝʦʣʽʪʠʯʥʽʡ ʩʪʦʷʥʮʽ ʄʘʣʠʡ ʈʘʢʦʚʝʮʴ IV ʥʘ 

ɿʘʢʘʨʧʘʪʪʽ. ʅʦʚʽ ʘʨʪʝʬʘʢʪʠ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʥʘ ʧʽʚʜʝʥʥʠʭ ʦʢʦʣʠʮʷʭ ʩʝʣʘ ɺʝʣʠʢʠʡ 

ʈʘʢʦʚʝʮʴ ɯʨʰʘʚʩʴʢʦʛʦ ʨʘʡʦʥʫ (ʈʠʩ.1, 2) ʚ ʤʝʞʘʭ ʭʨʝʙʪʘ ɺʝʣʠʢʠʡ ʐʦʣʝʩ 

ɺʠʛʦʨʣʘʪ-ɻʫʪʠʥʩʴʢʦʛʦ ʚʫʣʢʘʥʽʯʥʦʛʦ ʧʘʩʤʘ. ɺ ʢʘʨôʻʨʽ ʧʦ ʚʠʜʦʙʫʚʘʥʥʶ ʪʫʬʽʚ ʥʘ 

ʧʦʚʝʨʭʥʽ ʦʜʥʦʛʦ ʟ ʧʨʠʨʦʜʥʠʭ ʤʘʡʜʘʥʯʠʢʽʚ (280ʤ ʥʘʜ ʨʽʚʥʝʤ ʤʦʨʷ) ʙʫʣʠ ʟʽʙʨʘʥʽ 

ʢʘʤôʷʥʽ ʚʠʨʦʙʠ ʥʠʞʥʴʦʧʘʣʝʦʣʽʪʠʯʥʦʛʦ ʯʘʩʫ. ɹʽʣʴʰʽʩʪʴ ʘʨʪʝʬʘʢʪʽʚ ʙʫʣʦ 

ʚʠʛʦʪʦʚʣʝʥʦ ʟ ʨʽʦʣʽʪʫ, ʢʚʘʨʮʝʚʦʛʦ ʧʽʩʢʦʚʠʢʫ ʽ ʢʚʘʨʮʠʪʫ. ʇʦʧʝʨʝʜʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʮʠʭ ʨʦʙʽʪ ʙʫʣʠ ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ 2015 ʨʦʮʽ (ʈʠʞʦʚ, ʂʘʨʤʘʟʠʥʝʥʢʦ, Ryzhov, 

Karmazinenko, 2015). 

ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ (ʨʝʣʴʻʬ, ʪʝʢʪʦʥʽʢʘ, ʛʝʦʣʦʛʽʷ, ʛʝʦʤʦʨʬʦʣʦʛʽʷ, ʢʣʽʤʘʪ, 

ʣʘʥʜʰʘʬʪʠ), ʽʩʪʦʨʽʷ ʜʦʩʣʽʜʞʝʥʴ (ʛʝʦʣʦʛʽʯʥʠʭ, ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʠʭ, 

ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʠʭ, ʘʨʭʝʦʣʦʛʽʯʥʠʭ) ʘʥʪʨʦʧʦʛʝʥʦʚʠʭ ʽ ʙʽʣʴʰ ʜʘʚʥʽʭ ʚʽʜʢʣʘʜʽʚ, ʘ 

ʪʘʢʦʞ ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʽ ʦʙʩʪʘʥʦʚʢʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ɿʘʢʘʨʧʘʪʪʷ ʚ ʜʦ ʘʥʪʨʦʧʦʛʝʥʦʚʠʡ 

ʽ ʯʝʪʚʝʨʪʠʥʥʠʡ ʯʘʩʠ ʜʝʪʘʣʴʥʦ ʚʠʩʚʽʪʣʝʥʽ ʚ ʫʟʘʛʘʣʴʥʶʶʯʽʡ ʩʪʘʪʪʽ ʘʚʪʦʨʽʚ 

(ʄʘʪʚʠʠʰʠʥʘ, ʂʘʨʤʘʟʠʥʝʥʢʦ, Matviyishina, Karmazinenko, 2015). 

ʇʘʣʝʦʛʝʦʛʨʘʬʠ (ɾ.ʄ.ʄʘʪʚʽʾʰʠʥʘ, ʉ.ʇ.ʂʘʨʤʘʟʠʥʝʥʢʦ) ʽ ʘʨʭʝʦʣʦʛʠ 

(ʉ.ʄ.ʈʠʞʦʚ) ʚʞʝ ʤʘʶʪʴ ʟʥʘʯʥʠʡ 10-ʨʽʯʥʠʡ ʜʦʩʚʽʜ ʩʧʽʚʧʨʘʮʽ ʥʘ ʙʘʛʘʪʦʰʘʨʦʚʽʡ 

ʧʘʣʝʦʣʽʪʠʯʥʽʡ ʩʪʦʷʥʮʽ ʄʘʣʠʡ ʈʘʢʦʚʝʮʴ IV ʥʘ ɿʘʢʘʨʧʘʪʪʽ. ʈʝʟʫʣʴʪʘʪʠ ʮʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʥʝʦʜʥʦʨʘʟʦʚʦ ʚʠʩʚʽʪʣʶʚʘʣʠʩʷ ʫ ʤʦʥʦʛʨʘʬʽʷʭ ʽ ʩʪʘʪʪʷʭ 

(ʂʘʨʤʘʟʠʥʝʥʢʦ, 2013; ʄʘʪʚʽʾʰʠʥʘ ʪʘ ʽʥ., 2011, 2012; ʄʘʪʚʽʾʰʠʥʘ, ʂʘʨʤʘʟʠʥʝʥʢʦ, 

2015, 2016; ʄʘʪʚʠʠʰʠʥʘ, ʂʘʨʤʘʟʠʥʝʥʢʦ, Matviyishina, Karmazinenko, 2015; 

ʈʠʞʦʚ, 1998,  2003;  ʈʳʞʦʚ, 1999;  ʈʳʞʦʚ ʠ ʜʨ., 2009;  ʈʳʞʦʚ,  ʂʘʨʤʘʟʠʥʝʥʢʦ, 

___________________ 

É ʄʘʪʚʽʾʰʠʥʘ ɾ., ʈʠʞʦʚ ʉ., ʂʘʨʤʘʟʠʥʝʥʢʦ ʉ., 2016 
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ʈʠʩ.1. ʊʦʧʦʛʨʘʬʽʯʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʘʣʝʦʣʽʪʠʯʥʠʭ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʴ ʚ ʨʘʡʦʥʽ 

ʩʽʣ ʄʘʣʠʡ ʪʘ ɺʝʣʠʢʠʡ ʈʘʢʦʚʝʮʴ ɯʨʰʘʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʉʪʦʷʥʢʘ ʄʘʣʠʡ ʈʘʢʦʚʝʮʴ IV ï 1; ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ɺʝʣʠʢʠʡ ʐʦʣʝʩ ï 2; ʩʪʦʷʥʢʘ 

ʂʦʨʦʣʝʚʦ ï 3 

 

 Ryzhov, Karmazinenko 2015; ʈʳʞʦʚ ʠ ʜʨ., Ryzhov et al., 2015; ʉʪʝʧʘʥʯʫʢ ʪʘ ʽʥ., 

2013; Ryzhov, 2014; ʪʘ ʽʥ.). 

ʋ ʣʠʧʥʽ 2015 ʨʦʢʫ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʝʢʩʧʝʜʠʮʽʾ, ʷʢʫ ʦʯʦʣʶʚʘʚ ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ 

ʘʨʭʝʦʣʦʛʽʾ ʪʘ ʤʫʟʝʻʟʥʘʚʩʪʚʘ ʂʅʋ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ ʉ.ʄ.ʈʠʞʦʚ, ʙʫʣʠ 

ʧʨʦʚʝʜʝʥʽ ʘʨʭʝʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʥʦʛʦ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʽʟ ʟʘʣʫʯʝʥʥʷʤ 

ʩʧʝʮʽʘʣʽʩʪʽʚ ʛʝʦʣʦʛʽʚ (ʖ.ʄ.ɺʝʢʣʠʯ), ʧʘʣʝʦʛʝʦʛʨʘʬʽʚ (ɾ.ʄ.ʄʘʪʚʽʾʰʠʥʘ, 

ʉ.ʇ.ʂʘʨʤʘʟʠʥʝʥʢʦ), ʛʝʦʬʽʟʠʢʽʚ (ʂ.ʄ.ɹʦʥʜʘʨ). ʈʦʙʦʪʠ ʧʨʦʚʦʜʠʣʠʩʷ ʚ ʨʘʡʦʥʽ 

ʫʨʦʯʠʱʘ ɻʫʢʘʣʦ (ʭʨʝʙʝʪ ɺʝʣʠʢʠʡ ʐʦʣʝʩ), ʜʝ ʨʦʟʪʘʰʦʚʫʚʘʚʩʷ ʪʫʬʦʚʠʡ ʢʘʨôʻʨ. 

ʋʨʦʯʠʱʝ ɻʫʢʘʣʦ ʧʨʦʪʷʛʫʻʪʴʩʷ ʚʽʜ ʫʨʦʯʠʱʘ ʉʘʻʚʦ ʥʘ ʟʘʭʽʜʥʠʭ ʦʢʨʘʾʥʘʭ ʩ. ʄʘʣʠʡ  
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ʈʠʩ.2. ʈʦʟʪʘʰʫʚʘʥʥʷ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ɺʝʣʠʢʠʡ ʐʦʣʝʩ. 1 ï ʪʫʬʦʚʠʡ ʢʘʨôʻʨ; 

2 ï ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ɺʝʣʠʢʠʡ ʐʦʣʝʩ; 3 ï ʫʨʦʯʠʰʝ ɻʫʢʘʣʦ; 4 ï ʫʨʦʯʠʱʝ ʉʘʻʚʦ 

 

ʈʘʢʦʚʝʮʴ ʽ ʧʨʦʭʦʜʠʪʴ ʚ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ (1ʢʤ) ʜʦ ʥʘʡʙʣʠʞʯʠʭ ʭʘʪ 

ʩ. ɺʝʣʠʢʠʡ ʈʘʢʦʚʝʮʴ. ʊʫʬʦʚʠʡ ʢʘʨôʻʨ ʧʨʠʧʠʥʠʚ ʨʦʙʦʪʠ 10 ʨʦʢʽʚ ʪʦʤʫ. ʂʘʨôʻʨ 

ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʩʝʨʝʜʥʴʦʤʫ ʨʽʚʥʽ ʤʽʞ ʥʠʟʴʢʠʤʠ ʽ ʚʦʜʦʜʽʣʴʥʠʤʠ ʜʦʣʠʥʘʤʠ. 

ʅʘʡʚʠʱʘ ʪʦʯʢʘ ʫʨʦʯʠʱʘ 305 ʤ, ʚʠʩʦʪʥʽ ʚʽʜʤʽʪʢʠ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʢʘʨôʻʨʫ ï     

278 ʤ. ʇʦʪʫʞʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʠʭ ʪʫʬʦʚʠʭ ʧʦʨʽʜ ï 18 ʤ. 

ɺ ʭʦʜʽ ʦʙʩʪʝʞʝʥʥʷ ʩʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʢʘʨôʻʨʫ ʥʘʤʠ ʙʫʣʦ ʟʘʢʣʘʜʝʥʦ 8 ʨʦʟʯʠʩʪʦʢ ʽ 

1 ʰʫʨʬ (ʨʠʩ. 3, 4) ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʽʟʥʦʛʦ ʨʦʜʫ ʘʨʭʝʦʣʦʛʽʯʥʠʭ ʽ 

ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʠʭ ʨʦʙʽʪ. ʇʘʣʝʦʧʝʜʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʩʘʤʧʝʨʝʜ ʧʦʣʷʛʘʣʠ ʫ 

ʚʠʚʯʝʥʥʽ, ʷʢ ʤʦʨʬʦʣʦʛʽʯʥʠʭ (ʟʘʙʘʨʚʣʝʥʥʷ, ʩʪʨʫʢʪʫʨʘ, ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʩʢʣʘʜ, 

ʚʦʣʦʛʽʩʪʴ, ʥʦʚʦʫʪʚʦʨʝʥʥʷ, ʚʢʣʶʯʝʥʥʷ, ʧʝʨʝʭʽʜ ʤʽʞ ʛʦʨʠʟʦʥʪʘʤʠ, ʤʝʞʘ) ʪʘʢ ʽ 

ʤʽʢʨʦʤʦʨʬʦʣʦʛʽʯʥʠʭ (ʩʢʝʣʝʪ, ʧʣʘʟʤʘ, ʢʦʣʽʨ, ʘʛʨʝʛʦʚʘʥʽʩʪʴ, ʧʦʨʠʩʪʽʩʪʴ, ʦʨʛʘʥʽʯʥʘ ʽ 

ʛʣʠʥʠʩʪʘ ʯʘʩʪʠʥʠ, ʤʽʥʝʨʘʣʴʥʠʡ ʩʢʝʣʝʪ, ʥʦʚʦʫʪʚʦʨʝʥʥʷ, ʤʽʢʨʦʩʪʨʫʢʪʫʨʘ) 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʘʚʥʽʭ ˇʨʫʥʪʽʚ ʽ ʚʽʜʢʣʘʜʽʚ (ʄʝʪʦʜʠʢʘ é, 1979; ʄʘʪʚʠʠʰʠʥʘ, 1982; 

ʂʘʨʤʘʟʠʥʝʥʢʦ, 2010; ʇʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʘ é, 2010). 

ʋ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʢʘʨôʻʨʫ ʛʝʦʣʦʛʽʯʥʽ ʚʝʨʩʪʚʠ ʜʦʩʠʪʴ ʪʨʽʱʠʥʫʚʘʪʽ ʽ 

ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʪʫʬʦʚʠʭ ʨʽʦʣʽʪʦʚʠʭ ʚʘʣʫʥʽʚ, ʙʣʦʢʽʚ, ʚʘʣʫʥʯʠʢʽʚ, ʚʫʣʢʘʥʽʯʥʠʭ 

ʙʨʝʢʯʽʡ, ʛʨʘʚʽʶ ʢʚʘʨʮʝʚʠʭ ʪʘ ʢʚʘʨʮʠʪʦʚʠʭ ʛʘʣʝʯʥʠʢʽʚ. ʅʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ 

ʥʘʷʚʥʠʡ ʧʽʱʘʥʦ-ʩʫʛʣʠʥʢʦʚʠʡ ʩʽʨʫʚʘʪʦ-ʙʫʨʫʚʘʪʠʡ ʤʘʪʝʨʽʘʣ. ʇʨʠ ʚʽʟʫʘʣʴʥʦʤʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥʽ ʟʘʛʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʮʠʭ ʥʘʰʘʨʫʚʘʥʴ ʥʘʜ ʪʫʬʘʤʠ ʜʦ 1,5ʤ. 

ɺʫʣʢʘʥʦ-ʢʣʘʩʪʠʯʥʘ ʪʘ ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʠʢʦʚʽ ʪʦʚʱʽ ʥʘʜ ʩʫʮʽʣʴʥʠʤʠ ʪʫʬʘʤʠ 

ʧʨʦʩʣʽʜʢʦʚʫʶʪʴʩʷ ʜʦ ʚʝʨʭʽʚʢʠ ʧʨʘʚʦʛʦ ʙʦʨʪʫ ʫʨʦʯʠʱʘ. ʋ ʥʽʡ, ʚ 10ʤ ʥʘ ʩʭʽʜ ʚʽʜ 

ʙʦʨʪʠʢʫ ʢʘʨôʻʨʫ, ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʦʜʠʥ ʚʠʢʦʧʥʠʡ ˇʨʫʥʪ (ʟʘʯʠʩʪʢʘ ˉ 2), ʘ ʚʠʱʝ 

ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʷ ʰʘʨʠ ʛʘʣʴʢʠ ʚ ʙʫʨʦʤʫ, ʯʝʨʚʦʥʦ-ʙʫʨʦʤʫ ʤʘʪʝʨʽʘʣʽ (ʟʘʯʠʩʪʢʠ ˉ7, 

8). 

ɿʘ 30 ʤ ʚʠʱʝ ʧʦ ʩʭʠʣʫ ʥʘ ʩʭʽʜ ʚʽʜ ʢʘʨôʻʨʥʦʾ ʙʨʦʚʢʠ (275 ʤ ʥʘʜ ʨʽʚʥʝʤ ʤʦʨʷ), 

ʥʘ ʨʽʚʥʽʡ ʧʣʦʱʘʜʮʽ  ʧʦʚʝʨʭʥʽ (295 ʤ ʥ.ʨ.ʤ.) ʙʫʣʠ  ʧʨʦʩʪʝʞʝʥʽ ʰʘʨʠ ʟ ʚʝʣʠʢʦʶ  
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ʈʠʩ. 3. ʉʭʝʤʘʪʠʯʥʠʡ ʛʝʦʣʦʛʽʯʥʠʡ ʧʨʦʬʽʣʴ ɺʝʣʠʢʦʨʘʢʦʚʝʮʴʢʦʛʦ ʪʫʬʦʚʦʛʦ 

ʢʘʨôʻʨʫ. ʈʦʟʪʘʰʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʦʙôʻʢʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʽ 

ɺʝʣʠʢʠʡ ʐʦʣʝʩ 

 
ʈʠʩ. 4. ʊʦʧʦʛʨʘʬʽʯʥʘ ʩʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ ʘʨʭʝʦʣʦʛʽʯʥʠʭ ʨʦʟʚʽʜʦʢ ʚ 

ʨʘʡʦʥʽ ɺʝʣʠʢʦʨʘʢʦʚʝʮʴʢʦʛʦ ʪʫʬʦʚʦʛʦ ʢʘʨôʻʨʫ 
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ʢʽʣʴʢʽʩʪʶ ʚʘʣʫʥʯʠʢʽʚ ʨʽʟʥʦʤʘʥʽʪʥʦʛʦ ʩʢʣʘʜʫ (1-10-20 ʩʤ ʚ ʜʽʘʤʝʪʨʽ) ʚ ʧʽʱʘʥʦ-

ʩʫʛʣʠʥʢʦʚʦʤʫ ʯʝʨʚʦʥʦ-ʙʫʨʦʤʫ ʤʘʪʝʨʽʘʣʽ. ɺ ʧʨʠʧʦʚʝʨʭʥʝʚʽʡ ʯʘʩʪʠʥʽ ʫʨʦʯʠʱʘ 

(ʟʘʯʠʩʪʢʠ ˉ 7, 8) ʧʦʪʫʞʥʽʩʪʴ ʛʘʣʴʢʦʚʠʭ ʥʘʰʘʨʫʚʘʥʴ ʩʢʣʘʜʘʻ 3-4 ʤ ʚ ʛʣʠʙʠʥʫ. 

ʂʨʫʧʥʽʰʽ ʚʘʣʫʥʯʠʢʠ (ʚʽʜ 7 ʜʦ 20 ʩʤ ʚ ʜʽʘʤʝʪʨʽ) ʟʥʘʭʦʜʠʣʠʩʷ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ 

ʟʘʯʠʩʪʦʢ, ʘ ʥʘʰʘʨʫʚʘʥʥʷ ʜʨʽʙʥʽʰʦʾ ʛʘʣʴʢʠ (1-4 ʩʤ ʚ ʜʽʘʤʝʪʨʽ) ï ʫ ʧʨʠ ʧʦʚʝʨʭʥʝʚʽʡ 

ʟʦʥʽ ʧʽʜ ʪʦʥʢʠʤ ʜʝʨʥʦʚʠʤ ʰʘʨʦʤ. 

ʇʨʝʜʩʪʘʚʣʝʥʽ ʛʘʣʴʢʦʚʽ ʥʘʰʘʨʫʚʘʥʥʷ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʚʦʜʦʜʽʣʫ, ʷʢʠʡ 

ʧʨʦʨʽʟʘʻʪʴʩʷ ʪʝʢʪʦʥʽʯʥʠʤʠ ʣʽʥʽʷʤʠ ʨʦʟʣʦʤʽʚ ʟ ʚʦʜʦʪʦʢʘʤʠ. ʂʦʥʪʠʥʝʥʪʘʣʴʥʠʤʠ 

ʨʽʯʢʦʚʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʾʭ ʥʘʟʚʘʪʠ ʚʘʞʢʦ, ʪʦʤʫ ʱʦ ʥʝʤʘʻ ʧʦʷʩʥʝʥʴ ʬʦʨʤʫʚʘʥʥʷ 

ʘʣʶʚʽʘʣʴʥʠʭ ʰʘʨʽʚ ʥʘ ʪʘʢʽʡ ʚʠʩʦʪʽ. ʉʢʦʨʽʰʝ ʟʘ ʚʩʝ ï ʮʝ ʘʣʶʚʽʡ ʘʙʦ ʛʘʣʝʯʥʠʢʠ 

ʧʨʠʙʝʨʝʞʥʦʾ ʟʦʥʠ ʜʘʚʥʴʦʛʦ ʤʦʨʷ, ʱʦ ʚʠʥʝʩʝʥʽ ʥʘ ʪʘʢʫ ʚʠʩʦʪʫ ʪʝʢʪʦʥʽʯʥʠʤʠ 

ʨʫʭʘʤʠ ʧʨʠ ʛʦʨʦʫʪʚʦʨʝʥʥʽ ʫ ʟʚôʷʟʢʫ ʟ ʚʫʣʢʘʥʽʯʥʦʶ ʜʽʷʣʴʥʽʩʪʶ. 

ʅʘ ʧʦʚʝʨʭʥʽ ʚʦʜʦʜʽʣʫ ʽ ʙʽʣʴʰ ʧʦʣʦʛʠʭ ʩʭʠʣʘʭ ʮʷ ʛʘʣʴʢʘ ʟ ʧʽʨʦʢʣʘʩʪʠʯʥʠʤ 

ʤʘʪʝʨʽʘʣʦʤ ʧʝʨʝʢʨʠʚʘʻʪʴʩʷ ʩʫʯʘʩʥʠʤ ʜʝʨʥʦʚʠʤ ˇʨʫʥʪʦʤ, ʱʦ ʬʦʨʤʫʻʪʴʩʷ ʥʘ 

ʣʝʛʢʠʭ ʩʫʛʣʠʥʢʘʭ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʚ ʪʦʤʫ ʯʠʩʣʽ ʤʘʪʝʨʽʘʣ, ʱʦ ʫʪʚʦʨʠʚʩʷ ʧʨʠ 

ʧʝʨʝʨʦʙʮʽ, ʨʦʟʚʽʶʚʘʥʥʽ ʽ ʧʝʨʝʚʽʜʢʣʘʜʝʥʥʽ ʪʫʬʽʚ, ʱʦ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʟʥʘʯʥʦ 

ʧʽʟʥʽʰʝ ʚʽʜ ʯʘʩʫ ʫʪʚʦʨʝʥʥʷ ʦʩʪʘʥʥʽʭ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʘʡʞʝ ʚʽʜ ʧʦʚʝʨʭʥʽ ʚʦʜʦʜʽʣʫ 

ʜʦ ʰʘʨʽʚ ʢʘʤôʷʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘʜ ʪʫʬʘʤʠ ʚʽʜʢʣʘʜʠ ʧʝʨʝʚʘʞʥʦ ʩʢʣʘʜʝʥʽ 

ʛʘʣʝʯʥʠʢʦʚʠʤʠ ʰʘʨʘʤʠ ʟ ʚʢʣʶʯʝʥʥʷʤ ʧʽʨʦʢʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ ʡʦʛʦ 

ʩʫʮʽʣʴʥʠʤʠ ʩʤʫʛʘʤʠ. ʅʘ ʜʝʷʢʠʭ ʜʽʣʷʥʢʘʭ ʧʽʱʘʥʦ-ʛʘʣʝʯʥʠʢʦʚʽ ʰʘʨʠ 

ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʩʫʯʘʩʥʠʤ ˇʨʫʥʪʦʤ ʟ ʦʟʥʘʢʘʤʠ ʣʽʩʦʚʦʛʦ ʙʫʨʦʟʝʤʦʫʪʚʦʨʝʥʥʷ. 

ʅʠʞʯʝ ʧʦ ʩʭʠʣʫ ʧʽʜ ʰʘʨʦʤ ʛʘʣʝʯʥʠʢʽʚ ʟ ʧʽʩʢʦʤ ʥʘ ʩʪʠʢʫ ʟ ʥʠʞʯʝʣʝʞʘʯʠʤ ʥʘʜ 

ʪʫʬʦʚʠʤ ʢʘʤôʷʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʥʘʤʠ ʦʧʠʩʘʥʠʡ ʯʽʪʢʦ ʚʠʨʘʞʝʥʠʡ ʯʝʨʚʦʥʦʢʦʣʽʨʥʠʡ 

ˇʨʫʥʪ, ʟ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʤ ʧʨʦʬʽʣʝʤ, ʟʥʘʯʥʦ ʦʟʘʣʽʟʥʝʥʠʡ ʽ ʦʤʘʥʛʦʚʘʥʠʡ, ʱʦ 

ʬʦʨʤʫʚʘʚʩʷ ʫ ʢʣʽʤʘʪʽ ʚʦʣʦʛʠʭ ʩʫʙʪʨʦʧʽʢʽʚ. ɿʘ ʚʢʘʟʘʥʠʤʠ ʦʟʥʘʢʘʤʠ ˇʨʫʥʪ 

ʧʦʧʝʨʝʜʥʴʦ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʷʢ ʥʠʞʥʴʦʧʣʽʦʮʝʥʦʚʠʡ ʽʚʘʥʽʚʩʴʢʠʡ (?) 

(ʩʪʨʘʪʠʛʨʘʬʽʯʥʘ ʩʭʝʤʘ ɺʝʢʣʠʯʘ ʪʘ ʽʥ., 1993), ʘʣʝ ʮʝ ʱʝ ʧʦʪʨʝʙʫʻ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʫ 

ʩʧʽʚʩʪʘʚʣʝʥʥʽ ʟ ʽʥʰʠʤʠ ʨʦʟʨʽʟʘʤʠ ʧʣʽʦʮʝʥʫ ɿʘʢʘʨʧʘʪʪʷ. ˆʨʫʥʪ ʟʘʣʷʛʘʻ ʥʘ ʟʥʘʯʥʽʡ 

ʚʠʩʦʪʽ, ʜʦʙʨʝ ʩʬʦʨʤʦʚʘʥʠʡ. 

ɺ ʟʘʯʠʩʪʢʘʭ ˉ1, 3, 5, 6, 7, 8 ʽ ʰʫʨʬʽ 1 ʦʧʠʩʘʥʽ ʧʽʱʘʥʦ-ʛʘʣʝʯʥʠʢʦʚʽ ʽ 

ʧʽʨʦʢʣʘʩʪʠʯʥʽ ʚʽʜʢʣʘʜʠ ʥʘ ʩʭʠʣʘʭ ʨʽʟʥʦʾ ʢʨʫʪʠʟʥʠ ʡ ʚʠʩʦʪʥʦʛʦ ʧʦʣʦʞʝʥʥʷ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʘʚʥʴʦʶ ʣʶʜʠʥʦʶ ʷʢ ʩʠʨʦʚʠʥʘ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʥʘʨʷʜʴ 

ʧʨʘʮʽ. ʋ ʧʽʨʦʢʣʘʩʪʠʯʥʠʭ ʚʽʜʢʣʘʜʘʭ, ʦʩʦʙʣʠʚʦ ʥʘ ʨʽʚʥʽ ʙʽʣʷ ʦʩʥʦʚʥʠʭ ʨʦʟʢʦʧʦʢ ʟ 

ʘʨʪʝʬʘʢʪʘʤʠ ʚʠʱʝ ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʣʦʱʘʜʦʢ, ʚ ʧʫʭʢʠʭ ʧʽʱʘʥʦ-ʩʫʧʽʱʘʥʠʭ 

ʚʽʜʢʣʘʜʘʭ ʟ ʦʙʢʘʪʘʥʠʤʠ ʚʘʣʫʥʘʤʠ ʽ, ʫʣʘʤʢʘʤʠ ʢʘʤôʷʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʫʩʪʨʽʯʘʣʠʩʷ 

çʢʘʤôʷʥʽ ʙʦʤʙʠè, ʽʥʦʜʽ ʜʦ 50 ʩʤ ʽ ʙʽʣʴʰʝ ʚ ʜʽʘʤʝʪʨʽ, ʱʦ ʷʚʥʦ ʚʠʟʥʘʯʘʣʠʩʷ ʷʢ 

ʧʨʦʜʫʢʪʠ ʚʠʢʠʜʽʚ ʚʫʣʢʘʥʽʚ. ʇʦ ʧʝʨʠʬʝʨʽʾ ʯʘʩʪʦ ʚʦʥʠ ʙʫʣʠ ʦʧʘʣʝʥʠʤʠ ʽ ʟ ʢʦʨʢʘʤʠ 

ʟʘʣʽʟʠʩʪʦʛʦ ʙʽʣʴʰ ʚʠʚʽʪʨʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ.  

ɼʘʣʽ ʽʟ 8 ʨʦʟʯʠʩʪʦʢ ʽ 1 ʰʫʨʬʫ ʜʝʪʘʣʴʥʽʰʝ ʟʘʧʠʥʠʤʦʩʷ ʥʘ ʧʘʣʝʦʧʝʜʦʣʦʛʽʯʥʦʤʫ 

ʦʧʠʩʽ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʬʝʥʦʤʝʥʽʚ. ɸ ʩʘʤʝ ʢʦʨʦʪʢʦʤʫ ʤʦʨʬʦʣʦʛʽʯʥʦʤʫ 

ʦʧʠʩʽ ʟʘʯʠʩʪʢʠ ˉ2 ʟ ʥʘʡʜʘʚʥʽʰʽʤ ˇʨʫʥʪʦʤ ʽ ʚʽʜʢʣʘʜʽʚ ʚ ʟʘʯʠʩʪʮʽ ˉ4, ʜʝ ʟʥʘʡʜʝʥʘ 

ʦʩʥʦʚʥʘ ʤʘʩʘ ʘʨʪʝʬʘʢʪʽʚ.  

ɿʘʯʠʩʪʢʘ ˉ2 ʨʦʟʪʘʰʦʚʫʚʘʣʘʩʷ ʥʘ ʚʽʜʩʪʘʥʽ 15-20ʤ ʚ 10-15ʤ ʥʘ ʧʽʚʥʽʯ ʚʽʜ 

ʧʣʦʱʘʜʢʠ, ʜʝ ʙʫʚ ʟʽʙʨʘʥʠʡ ʧʦʚʝʨʭʥʝʚʠʡ ʤʘʪʝʨʽʘʣ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ɺʝʣʠʢʠʡ 

ʐʦʣʝʩ. ɺʦʥʠ ʟʥʘʭʦʜʠʣʠʩʷ ʥʘ ʩʭʠʣʽ 45
ʦ
 ʚ ʥʝʚʝʣʠʯʢʦʤʫ ʧʽʜʣʽʩʢʫ ʟ ʙʝʨʝʟʠ, ʦʩʠʢʠ, 

ʙʫʢʫ. ɺ ʪʨʴʦʭ ʩʪʽʥʢʘʭ ʥʘ ʤʽʩʮʽ ʷʤʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʩʘʤʝ ʡ ʙʫʚ 

ʤʦʨʬʦʣʦʛʽʯʥʦ ʦʧʠʩʘʥʠʡ ʽʤʦʚʽʨʥʽʰʝ ʟʘ ʚʩʝ ʥʠʞʥʴʦʧʣʽʦʮʝʦʚʠʡ ʽʚʘʥʢʽʚʩʴʢʠʡ ˇʨʫʥʪ 
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ï ʥʘʡʙʽʣʴʰ ʷʩʢʨʘʚʠʡ ʽ ʜʘʚʥʽʡ ʟʘ ʚʽʢʦʤ ʽʟ ʦʧʠʩʘʥʠʭ ʪʫʪ ˇʨʫʥʪʽʚ. ɺ ʟʘʯʠʩʪʮʽ 

ʧʨʦʩʪʝʞʝʥʽ ʪʘʢʽ ʰʘʨʠ ʽ ˇʨʫʥʪʠ (ʨʠʩ. 5). 

ɻʦʣʦʮʝʥʦʚʠʡ ʛʦʨʠʟʦʥʪ ï 0,0-0,4 ʤ ï ʙʫʨʠʡ ʣʽʩʦʚʠʡ ˇʨʫʥʪ, ʱʦ ʩʬʦʨʤʫʚʘʚʩʷ ʥʘ 

ʧʽʱʘʥʦ-ʛʘʣʝʯʥʠʢʦʚʦʤʫ ʤʘʪʝʨʽʘʣʽ. 

ɯʚʘʥʢʽʚʩʴʢʠʡ (?) ʛʦʨʠʟʦʥʪ (iv) ï 0,4-1,8ʤ ï ʧʨʦʩʪʝʞʝʥʦ ʜʚʘ ʯʝʨʚʦʥʦ-ʙʫʨʽ ʟʘ 

ʢʦʣʴʦʨʦʤ ˇʨʫʥʪʠ ʦʧʪʠʤʫʤʫ ivb2 i ivb1. ɺʝʨʭʥʽʡ ˇʨʫʥʪ ivb2 (0,4 ï 1,0ʤ) ï ʟ 

ʛʝʥʝʪʠʯʥʠʤʠ ʛʦʨʠʟʦʥʪʘʤʠ Hp (ʧʝʨ.), Ihgl, Pigl. ʅʠʞʥʽʡ ˇʨʫʥʪ ivb1 (1,0-1,8ʤ) 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ, ʟ ʪʨʴʦʤʘ ʛʝʥʝʪʠʯʥʠʤʠ ʛʦʨʠʟʦʥʪʘʤʠ. 

ɺ ʤʽʢʨʦʙʫʜʦʚʽ ʜʣʷ ʦʙʦʭ ˇʨʫʥʪʽʚ ʭʘʨʘʢʪʝʨʥʽ ʛʣʠʥʠʩʪʘ ʧʣʘʟʤʘ, ʟʥʘʯʥʘ ʩʪʫʧʽʥʴ 

ʦʟʘʣʽʟʥʝʥʦʩʪʽ ʽ ʦʤʘʥʛʦʚʘʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʽ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʥʘʪʝʢʽʚ ʢʦʣʦʤʦʨʬʥʠʭ 

ʛʣʠʥ (ʾʭ ʙʽʣʴʰʝ ʚ ʥʠʞʥʴʦʤʫ ˇʨʫʥʪʽ) ʯʝʨʚʦʥʦʛʦ ʢʦʣʴʦʨʫ, ʣʫʩʢʫʚʘʪʠʭ, ʱʦ ʤʦʞʝ 

ʩʚʽʜʯʠʪʠ ʧʨʦ ʨʦʟʚʠʪʦʢ ʧʨʦʮʝʩʽʚ ʦʧʽʜʟʦʣʶʚʘʥʥʷ ʽ ʣʝʩʠʚʘʞʫ ʚ ʫʤʦʚʘʭ ʪʝʧʣʦʛʦ, 

ʥʘʚʽʪʴ ʞʘʨʢʦʛʦ ʚʦʣʦʛʦʛʦ ʩʫʙʪʨʦʧʽʯʥʦʛʦ ʢʣʽʤʘʪʫ ʟ ʨʦʟʚʠʥʫʪʠʤʠ ʧʨʦʮʝʩʘʤʠ 

ʚʠʚʽʪʨʶʚʘʥʥʷ. 

ɿʘʯʠʩʪʢʘ 4 (ʢʚʘʜʨʘʪ ɯɼ) ʻ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ, ʨʦʟʤʽʱʝʥʘ ʥʘ ʧʽʚʜʝʥʥʠʡ ʩʭʽʜ 

ʚʽʜ ʟʘʯʠʩʪʢʠ ˉ3, ʩʘʤʝ ʪʫʪ ʚʽʜʢʨʠʪʽ ʦʩʥʦʚʥʽ ʟʥʘʭʽʜʢʠ ʘʨʪʝʬʘʢʪʽʚ. ɿʚʝʨʭʫ 

ʧʨʦʩʪʝʞʝʥʽ ʧʦʜʽʙʥʽ ʜʦ ʪʝʨʘʩʦʚʠʭ ʤʘʡʜʘʥʯʠʢʠ ʰʠʨʠʥʦʶ ʜʦ 4ʤ, ʥʘ ʷʢʠʭ ʚ 

ʦʩʥʦʚʥʦʤʫ ʽ ʧʨʘʮʶʚʘʣʠ ʘʨʭʝʦʣʦʛʠ. ʇʦ ʚʦʜʦʪʦʢʫ ʙʫʣʠ ʟʥʘʡʜʝʥʽ ʘʨʪʝʬʘʢʪʠ. ɺ 

ʮʴʦʤʫ ʤʽʩʮʽ ʚʦʜʦʪʽʢ ʨʦʙʠʪʴ ʨʽʟʢʠʡ ʧʦʚʦʨʦʪ ʥʘ ʧʽʚʜʝʥʴ ʚ ʙʽʢ ʫʨʚʠʱʘ ʫʨʦʯʠʱʘ 

ɻʫʢʘʣʦ. ʅʘ 4ʤ ʥʠʞʯʝ ʧʽʜ ʚʦʜʦʪʦʢʦʤ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʙʘʛʘʪʦ ʦʙʢʘʪʘʥʠʭ ʜʦ 20ʩʤ ʚ 

ʜʽʘʤʝʪʨʽ ʚʘʣʫʥʽʚ ʽ ʛʘʣʴʢʠ. ʇʦ ʜʥʠʱʫ ʚʦʜʦʪʦʢʫ ʧʨʦʩʪʝʞʝʥʦ ʣʝʛʢʦʩʫʛʣʠʥʢʦʚʽ 

ʧʦʨʦʜʠ. 

ʆʧʠʩʘʥʘ ʥʝʚʝʣʠʢʘ ʪʨʘʥʰʝʷ ʨʦʟʤʽʨʦʤ 30ʩʤ ʥʘ 1ʤ ʽ ʩʘʤʝ ʚ ʥʽʡ ʟʥʘʡʜʝʥʽ 

ʘʨʪʝʬʘʢʪʠ ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚôʷʟʘʥʽ ʟ ʧʝʚʥʠʤ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʤ ʧʦʣʦʞʝʥʥʷʤ. 

ɿʚʝʨʭʫ ʜʦ ʥʠʟʫ ʨʦʟʨʽʟ ʪʘʢʠʡ (ʈʠʩ.6). 

ɯ ï 0,0 ï 0,10ʤ ï ʩʚʽʪʣʦ-ʧʘʣʝʚʠʡ, ʧʫʭʢʠʡ, ʨʦʟʩʠʧʯʘʩʪʠʡ, ʣʝʛʢʦʩʫʛʣʠʥʢʦʚʠʡ 

ʤʘʪʝʨʽʘʣ. ɺ ʥʠʞʯʝ ʨʦʟʪʘʰʦʚʘʥʦʤʫ ʯʝʨʚʦʥʫʚʘʪʦ-ʙʫʨʦʤʫ ʙʽʣʴʰ ʛʣʠʥʠʩʪʦʤʫ 

ʤʘʪʝʨʽʘʣʽ ʟʥʘʡʜʝʥʦ ʘʨʪʝʬʘʢʪʠ ʪʠʧʫ ʚʽʜʙʽʡʥʠʢʘ (ʚ 7ʩʤ ʚʽʜ ʧʦʚʝʨʭʥʽ). 

ɼʣʷ ʤʽʢʨʦʙʫʜʦʚʠ (ʈʠʩ.7) ʤʘʪʝʨʽʘʣʫ ʽʟ ʰʘʨʫ ɯ ʭʘʨʘʢʪʝʨʥʝ ʧʝʨʝʚʘʞʘʥʥʷ 

ʛʫʤʫʩʦʚʦ-ʛʣʠʥʠʩʪʦʾ ʧʣʘʟʤʠ, ʚ ʷʢʽʡ ʚʽʜʦʢʨʝʤʣʶʶʪʴʩʷ ʛʫʤʫʩʦʚʦ-ʛʣʠʥʠʩʪʽ ʥʘʪʝʢʠ 

ʥʝʚʝʣʠʢʦʛʦ ʨʦʟʤʽʨʫ. ʍʘʨʘʢʪʝʨʥʘ ʧʠʣʫʚʘʪʦ-ʧʣʘʟʤʦʚʘ ʤʽʢʨʦʙʫʜʦʚʘ ʽ ʟʥʘʯʥʘ 

ʢʽʣʴʢʽʩʪʴ ʦʟʥʘʢ ʧʝʨʝʤʽʱʝʥʴ ʽ ʩʢʫʧʯʝʥʴ ʪʝʤʥʦ-ʩʽʨʦʛʦ ʛʫʤʫʩʫ ʽ ʦʨʛʘʥʦ-ʛʣʠʥʠʩʪʦʾ 

ʨʝʯʦʚʠʥʠ, ʷʢʽ ʚʠʦʢʨʝʤʣʶʶʪʴʩʷ ʚ ʦʢʨʫʛʣʽ ʥʦʜʫʣʴʥʽ ʫʪʚʦʨʝʥʥʷ. ɿʫʩʪʨʽʯʘʶʪʴʩʷ 

ʙʘʛʘʪʦ ʦʨʛʘʥʦ-ʟʘʣʽʟʠʩʪʦ-ʤʘʥʛʘʥʦʚʠʭ ʩʢʫʧʯʝʥʴ (ʥʦʜʫʣʽʚ) ʨʦʟʤʽʨʦʤ (0,1, 0,15, 0,2, 

0,4 ʽ 0,6ʤʤ) ʽ ʜʨʽʙʥʠʭ ʟʘʣʽʟʠʩʪʦ-ʤʘʥʛʘʥʦʚʠʭ ʤʽʢʨʦʦʨʪʰʪʝʡʥʽʚ ʽ ʩʢʫʧʯʝʥʴ. ʉʝʨʝʜ 

ʟʝʨʝʥ ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʝʣʝʪʫ ʧʝʨʝʚʘʞʘʶʪʴ ʜʨʽʙʥʽ, ʭʦʯʘ ʻ ʽ ʢʨʫʧʥʽ ʟʝʨʥʘ (3) 

ʧʦʣʴʦʚʦʛʦ ʰʧʘʪʫ ʽ ʢʚʘʨʮʫ (0,5, 0,6 ʽ 1,0ʤʤ) ʚʠʜʥʦ ʦʜʥʝ ʢʨʫʧʥʝ ʫʣʘʤʢʦʚʝ ʩʢʝʣʝʪʥʝ 

ʫʪʚʦʨʝʥʥʷ ʜʽʘʤʝʪʨʦʤ 0,6 ʥʘ 0,8ʤʤ. 

ɯɯ ï 0,10 ï 0,20ʤ ï ʧʨʦʤʽʞʥʠʡ ʰʘʨ ʟ ʘʨʪʝʬʘʢʪʘʤʠ. 

ɯɯɯ ï 0,20 ï 0,30ʤ ï ʩʚʽʪʣʦ-ʙʫʨʠʡ ʩʫʛʣʠʥʢʦʚʠʡ ʤʘʪʝʨʽʘʣ, ʜʦ ʥʠʟʫ ʩʪʘʻ 

ʪʝʤʥʽʰʠʤ, ʚʢʣʶʯʘʻ ʪʫʬʦʚʽ ʫʣʘʤʢʠ. 

ʇʽʜ ʤʽʢʨʦʩʢʦʧʦʤ ʤʘʪʝʨʽʘʣ ʽʟ ʰʘʨʽʚ ɯɯ ʽ ɯɯɯ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʠʣʫʚʘʪʦ-

ʧʣʘʟʤʦʚʦʶ ʽ ʧʣʘʟʤʦʚʦʶ ʤʽʢʨʦʙʫʜʦʚʦʶ (ʈʠʩ.7). ʇʝʨʝʚʘʞʘʶʪʴ ʛʫʤʫʩʦʚʦ-ʛʣʠʥʠʩʪʽ ʽ 

ʛʣʠʥʠʩʪʽ ʥʘʪʝʢʠ, ʘ ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʩʣʽʜʠ ʧʝʨʝʤʽʱʝʥʥʷ ʽ ʩʢʫʧʯʝʥʥʷ ʧʣʘʟʤʠ. 

ɹʘʛʘʪʦ ʜʨʽʙʥʠʭ (0,1ʤʤ) ʤʽʢʨʦʦʨʰʪʝʡʥʽʚ ʽ ʟʘʣʽʟʠʩʪʠʭ ʤʽʥʝʨʘʣʽʚ, ʥʘʷʚʥʝ ʦʜʥʝ 

ʟʘʣʽʟʠʩʪʦ-ʤʘʥʛʘʥʦʚʝ ʫʪʚʦʨʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʜʠʬʫʟʽʡʥʦʛʦ ʢʽʣʴʮʷ (0,35ʤʤ), ʜʨʫʛʝ 

ʧʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʷʢ ʢʦʥʮʝʥʪʨʘʮʽʷ ʟʘʣʽʟʠʩʪʦʾ ʨʝʯʦʚʠʥʠ. ʉʝʨʝʜ ʪʨʴʦʭ ʩʢʝʣʝʪʥʠʭ 
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ʈʠʩ.5. ʄʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ɺʝʣʠʢʠʡ ʐʦʣʝʩ. ɿʘʯʠʩʪʢʘ ˉ2: ɯ ï ʚʠʜ ʟ ʧʽʚʜʥʷ 

(ʬʦʪʦ); ɯɯ ï ʧʦʣʴʦʚʘ ʟʘʨʠʩʦʚʢʘ (ʘ) ʽ ʧʨʠʤʘʟʢʠ ʧʨʠʨʦʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʙ) 

  

ʫʪʚʦʨʝʥʴ ʦʜʥʝ ʟ ʥʠʭ ʪʨʠʢʫʪʥʦʾ ʬʦʨʤʠ ʨʦʟʤʽʨʦʤ 0,9ʤʤ ʽ ʚʠʜʥʦ ʢʽʣʴʢʘ ʟʝʨʝʥ 

ʧʦʣʴʦʚʦʛʦ ʰʧʘʪʫ (0,2-0,3ʤʤ). 

ʉʪʨʘʪʠʛʨʘʬʽʯʥʝ ʧʦʣʦʞʝʥʥʷ ʘʨʪʝʬʘʢʪʽʚ ʥʝ ʧʦʚʥʽʩʪʶ ʟôʷʩʦʚʘʥʝ ʽ ʧʦʪʨʝʙʫʻ 

ʜʦʜʘʪʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɹʝʟʩʫʤʥʽʚʥʦ, ʱʦ ʨʽʚʥʘ ʧʣʦʱʘʜʢʘ ʷʢʘ ʧʝʨʝʢʨʠʚʘʻ ʙʽʣʴʰ 

ʛʣʠʥʠʩʪʠʡ ʤʘʪʝʨʽʘʣ ï ʮʝ ʬʨʘʛʤʝʥʪ ʜʘʚʥʴʦʾ ʪʝʨʘʩʠ, ʮʦʢʦʣʝʤ ʷʢʦʾ ʩʣʫʛʫʶʪʴ ʜʘʚʥʽʰʽ 

ʧʘʣʝʦʛʝʥʦʚʽ, ʤʽʦʮʝʥʦʚʽ ʚ ʪʦʤʫ ʯʠʩʣʽ ʚʫʣʢʘʥʽʯʥʽ ʧʦʨʦʜʠ. ʎʝ ʩʚʦʻʨʽʜʥʘ ʪʝʨʘʩʦʚʘ  


