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ɺʉʊʋʇ 

 

 

ʌʦʨʤʫʚʘʥʥʷ ʛʦʪʦʚʥʦʩʪʽ ʬʘʭʽʚʮʽʚ ʟ ʧʨʠʢʣʘʜʥʦʾ ʤʝʭʘʥʽʢʠ ʜʦ ʤʘʡʙʫʪ-

ʥʴʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʦʚôʷʟʘʥʝ ʽʟ ʥʘʙʫʪʪʷʤ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʱʦʜʦ 

ʨʦʟʨʦʙʢʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ʪʠʧʦʚʠʭ ʜʝʪʘʣʝʡ, ʚʠ-

ʟʥʘʯʝʥʥʷ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʜʝʪʘʣʝʡ, ʚʠʙʦʨʫ ʦʙ-

ʣʘʜʥʘʥʥʷ, ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʩʥʘʱʝʥʥʷ, ʨʝʞʠʤʫ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʪʘ ʨʦʟ-

ʨʦʙʢʠ ʢʘʨʪ ʥʘʣʘʜʦʢ ʜʦ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʚʠʥʠʢʘʻ 

ʟʘʚʜʘʥʥʷ ʩʬʦʨʤʫʚʘʪʠ ʫ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʢʦʛʥʽʪʠʚʥʽ, ʘʬʝʢʪʠʚʥʽ ʪʘ ʧʩʠ-

ʭʦʤʦʪʦʨʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚ ʩʬʝʨʽ ʨʦʟʨʦʙʢʠ ʪʠʧʦʚʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝ-

ʩʽʚ ʦʙʨʦʙʢʠ ʜʝʪʘʣʝʡ ʤʘʰʠʥ ʜʣʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʫʯʘʩʥʠʭ ʜʦʩʷʛʥʝʥʴ ʥʘʫʢʠ ʪʘ ʪʝʭʥʽʢʠ. ʇʽʩʣʷ ʚʠʚʯʝʥʥʷ ʜʠʩʮʠʧʣʽʥʠ ʤʘʡʙʫʪ-

ʥʽʡ ʬʘʭʽʚʝʮʴ ʧʦʚʠʥʝʥ ʙʫʪʠ ʟʜʘʪʥʠʤ ʨʦʟʚôʷʟʫʚʘʪʠ ʟʘʚʜʘʥʥʷ, ʧʦʚôʷʟʘʥʽ ʟ ʪʝʭ-

ʥʦʣʦʛʽʯʥʦʶ ʧʽʜʛʦʪʦʚʢʦʶ ʚʠʨʦʙʥʠʮʪʚʘ ʜʣʷ ʪʠʧʦʚʠʭ ʜʝʪʘʣʝʡ ʤʘʰʠʥ. 

ʄʝʪʘ ʜʠʩʮʠʧʣʽʥʠ ï ʬʦʨʤʫʚʘʥʥʷ ʢʦʛʥʽʪʠʚʥʠʭ, ʘʬʝʢʪʠʚʥʠʭ ʪʘ ʧʩʠʭʦ-

ʤʦʪʦʨʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʚ ʩʬʝʨʽ ʨʦʟʨʦʙʢʠ ʪʠʧʦʚʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦ-

ʮʝʩʽʚ ʦʙʨʦʙʢʠ ʜʝʪʘʣʝʡ ʤʘʰʠʥ ʜʣʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʚʠʨʦʙʥʠʮʪʚʘ. 

ɿʘʚʜʘʥʥʷ ʜʠʩʮʠʧʣʽʥʠ: 

ï ʦʪʨʠʤʘʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʟʥʘʥʴ ʧʨʦ ʦʩʥʦʚʥʽ ʤʝʪʦʜʠ ʦʙʨʦʙʢʠ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ ʚ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ 

ʜʝʪʘʣʝʡ;  

ï ʚʠʚʯʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʧʦʣʦʞʝʥʴ ʱʦʜʦ ʨʦʟʨʦʙʢʠ ʪʠʧʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʦʙʨʦʙʢʠ ʜʝʪʘʣʝʡ ʟʘʛʘʣʴʥʦʛʦ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ; 

ï ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʘʥʘʣʽʟʫ ʢʨʝʩʣʝʥʠʢʽʚ ʜʝʪʘʣʝʡ ʤʘʰʠʥ, 

ʦʙʛʨʫʥʪʦʚʘʥʦʛʦ ʚʠʙʦʨʫ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ, ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʦʩʥʘʱʝʥʥʷ; 

ï ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʨʦʟʨʦʙʢʠ ʢʘʨʪ ʥʘʣʘʛʦʜʞʝʥʥʷ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 

ʦʧʝʨʘʮʽʡ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ʜʝʪʘʣʝʡ ʟʘʛʘʣʴʥʦʛʦ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ. 
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1 ʄɸʐʀʅʆɹʋɼɯɺʅɽ ɺʀʈʆɹʅʀʎʊɺʆ  

ʊɸ ʁʆɻʆ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ 

 

 

1.1 ɿʘʛʘʣʴʥʽ ʧʦʥʷʪʪʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ 

 

 

ʄʘʰʠʥʦʙʫʜʽʚʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʻ ʦʜʥʽʻʶ ʟ ʧʨʦʚʽʜʥʠʭ ʛʘʣʫʟʝʡ, ʜʝ ʩʪʚʦ-

ʨʶʶʪʴʩʷ ʟʥʘʨʷʜʜʷ ʧʨʘʮʽ ʪʘ ʧʨʝʜʤʝʪʠ ʩʧʦʞʠʚʘʥʥʷ. ʈʽʚʝʥʴ ʚʠʨʦʙʥʠʮʪʚʘ ʤʘ-

ʰʠʥ, ʦʙʣʘʜʥʘʥʥʷ, ʧʨʠʣʘʜʽʚ ʚʠʟʥʘʯʘʻ ʪʝʭʥʽʯʥʠʡ ʧʨʦʛʨʝʩ ʽʥʰʠʭ ʛʘʣʫʟʝʡ ʝʢʦ-

ʥʦʤʽʢʠ ʜʝʨʞʘʚʠ. ɿʘʛʘʣʴʥʽ ʧʦʥʷʪʪʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʜʞʝʨʝʣʘʭ 

[1; 2; 3; 4]. 

ʊʝʭʥʦʣʦʛʽʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʘʰʠʥ, ʘʧʘʨʘʪʽʚ, ʧʨʠʣʘʜʽʚ, ʤʝʭʘʥʽʟʤʽʚ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʧʝʨʘʮʽʡ, ʚʥʘʩʣʽʜʦʢ ʚʠʢʦʥʘʥʥʷ ʷʢʠʭ ʟʘʛʦʪʦʚʢʠ ʧʝʨʝʪʚʦʨʁ-

ʶʪʴʩʷ ʥʘ ʜʝʪʘʣʽ, ʘ ʧʦʪʽʤ ʥʘ ʚʠʨʦʙʠ. ʊʝʨʤʽʥʦʤ ʟʘʛʦʪʦʚʢʘ ʚʠʟʥʘʯʘʶʪʴ ʧʨʝʜ-

ʤʝʪ ʧʨʘʮʽ, ʟ ʷʢʦʛʦ ʚʠʛʦʪʦʚʣʷʶʪʴ ʜʝʪʘʣʴ. 

ɺʠʨʽʙ ï ʮʝ ʙʫʜʴ-ʷʢʠʡ ʧʨʝʜʤʝʪ ʘʙʦ ʥʘʙʽʨ ʧʨʝʜʤʝʪʽʚ ʚʠʨʦʙʥʠʮʪʚʘ, ʷʢʠʡ 

ʥʝʦʙʭʽʜʥʦ ʚʠʛʦʪʦʚʣʷʪʠ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ. ʈʦʟʨʽʟʥʷʶʪʴ ʚʠʨʦʙʠ ʦʩʥʦʚʥʦʛʦ ʡ 

ʜʦʧʦʤʽʞʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ɺʠʨʦʙʘʤʠ ʦʩʥʦʚʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘʟʠʚʘʶʪʴ 

ʪʽ, ʱʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʠʛʦʪʦʚʣʷʶʪʴ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ. ɺʠʨʦʙʠ ʜʦʧʦʤʽʞʥʦʛʦ ʚʠ-

ʨʦʙʥʠʮʪʚʘ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʣʘʩʥʠʭ ʧʦʪʨʝʙ ʚʠʨʦʙʥʠʮʪʚʘ. ʗʢʱʦ ʧʽʜʧʨʠʻʤʩʪ-

ʚʘ ʚʠʛʦʪʦʚʣʷʶʪʴ ʚʠʨʦʙʠ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʥʘ ʚʣʘʩʥʽ ʧʦʪʨʝʙʠ, ʾʭ ʥʘʟʠʚʘʶʪʴ 

ʚʠʨʦʙʘʤʠ ʦʩʥʦʚʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʋʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʚʠʜʠ ʚʠʨʦʙʽʚ: 

ʘ) ʜʝʪʘʣʽ; 

ʙ) ʩʢʣʘʜʘʣʴʥʽ ʦʜʠʥʠʮʽ (ʚʫʟʣʠ); 

ʚ) ʢʦʤʧʣʝʢʩʠ; 

ʛ) ʢʦʤʧʣʝʢʪʠ. 

ɼʝʪʘʣʴ ʻ ʚʠʨʦʙʦʤ, ʚʠʛʦʪʦʚʣʝʥʠʤ ʟ ʦʜʥʦʨʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʙʝʟ ʟʘʩʪʦ-

ʩʫʚʘʥʥʷ ʩʢʣʘʜʘʣʴʥʠʭ ʦʧʝʨʘʮʽʡ (ʚʘʣ, ʛʚʠʥʪ, ʢʨʠʰʢʘ ʡ ʽʥ.). 

ʉʢʣʘʜʘʣʴʥʦʶ ʦʜʠʥʠʮʝʶ, ʚʫʟʣʦʤ ï ʥʘʟʠʚʘʻʪʴʩʷ ʚʠʨʽʙ, ʩʢʣʘʜʦʚʽ ʯʘʩʪʠʥʠ 

ʷʢʦʛʦ ʥʝʦʙʭʽʜʥʦ ʟ'ʻʜʥʫʚʘʪʠ ʤʽʞ ʩʦʙʦʶ ʥʘ ʚʠʨʦʙʥʠʯʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ ʟʘ ʜʦ-

ʧʦʤʦʛʦʶ ʩʢʣʘʜʘʣʴʥʠʭ ʦʧʝʨʘʮʽʡ (ʚʝʨʩʪʘʪ, ʘʚʪʦʤʦʙʽʣʴ, ʨʝʜʫʢʪʦʨ ʽ ʽʥ.). 

ʂʦʤʧʣʝʢʩʦʤ ʥʘʟʠʚʘʻʪʴʩʷ ʜʚʘ ʽ ʙʽʣʴʰ ʩʧʝʮʠʬʽʢʦʚʘʥʠʭ ʚʠʨʦʙʠ, ʥʝ ʟ'ʻʜ-

ʥʘʥʠʭ ʥʘ ʚʠʨʦʙʥʠʯʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʢʣʘʜʘʣʴʥʠʭ ʦʧʝʨʘʮʽʡ, 

ʘʣʝ ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʚʟʘʻʤʦʟʘʣʝʞʥʠʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʬʫʥʢʮʽʡ 

(ʥʘʧʨʠʢʣʘʜ, ʧʦʪʦʢʦʚʘ ʣʽʥʽʷ ʚʝʨʩʪʘʪʽʚ). ʋ ʢʦʤʧʣʝʢʩ ʢʨʽʤ ʚʠʨʦʙʽʚ, ʱʦ ʚʠʢʦ-

ʥʫʶʪʴ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʾ, ʤʦʞʫʪʴ ʚʭʦʜʠʪʠ ʜʝʪʘʣʽ, ʩʢʣʘʜʘʣʴʥʽ ʦʜʠʥʠʮʽ ʽ ʢʦʤ-

ʧʣʝʢʪʠ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʜʦʧʦʤʽʞʥʠʭ ʬʫʥʢʮʽʡ. 

ʂʦʤʧʣʝʢʪ ï ʮʝ ʜʚʘ ʽ ʙʽʣʴʰʝ ʚʠʨʦʙʠ, ʥʝ ʟ'ʻʜʥʘʥʠʭ ʥʘ ʚʠʨʦʙʥʠʯʦʤʫ ʧʽʜ-

ʧʨʠʻʤʩʪʚʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʢʣʘʜʘʣʴʥʠʭ ʦʧʝʨʘʮʽʡ, ʪʘ ʷʢʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʥʘʙʽʨ 

ʚʠʨʦʙʽʚ, ʱʦ ʤʘʶʪʴ ʟʘʛʘʣʴʥʝ ʝʢʩʧʣʫʘʪʘʮʽʡʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʜʦʧʦʤʽʞʥʦʛʦ ʭʘʨʘ-

ʢʪʝʨʫ (ʥʘʧʨʠʢʣʘʜ, ʢʦʤʧʣʝʢʪ ʟʘʧʘʩʥʠʭ ʯʘʩʪʠʥ, ʢʦʤʧʣʝʢʪ ʽʥʩʪʨʫʤʝʥʪʫ ʽ ʪ.ʜ.). 
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1.2 ɺʠʨʦʙʥʠʯʠʡ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩʠ 

 

 

ɺʠʨʦʙʥʠʯʠʤ ʧʨʦʮʝʩʦʤ ʥʘʟʠʚʘʻʪʴʩʷ ʩʫʢʫʧʥʽʩʪʴ ʦʢʨʝʤʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ 

ʚʠʢʦʥʫʻʪʴʩʷ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʟ ʤʘʪʝʨʽʘʣʽʚ ʽ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʛʦʪʦʚʠʭ ʤʘʰʠʥ 

(ʚʠʨʦʙʽʚ). 

ɼʦ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ ʚʭʦʜʷʪʴ ʢʨʽʤ ʦʩʥʦʚʥʠʭ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʦʚôʷʟʘʥʠʭ ʟ ʚʠʛʦʪʦʚʣʝʥʥʷʤ ʜʝʪʘʣʝʡ ʽ ʩʢʣʘʜʘʥʥʷʤ ʟ ʥʠʭ ʤʘʰʠʥʠ, ʧʨʦʮʝʩʽʚ 

ʱʝ ʽ ʫʩʽ ʜʦʧʦʤʽʞʥʽ ʧʨʦʮʝʩʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʧʨʦʜʫʢʮʽʾ (ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʽ ʜʝʪʘʣʝʡ, ʢʦʥʪʨʦʣʴ ʜʝʪʘʣʝʡ, ʚʠʛʦ-

ʪʦʚʣʝʥʥʷ ʧʨʠʩʪʨʦʾʚ ʽ ʨʽʟʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʽ ʪ. ʽʥ.). 

ʊʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ ʥʘʟʠʚʘʶʪʴ ʧʦʩʪʫʧʦʚʫ ʟʤʽʥʫ ʬʦʨʤʠ, ʨʦʟʤʽ-

ʨʽʚ, ʚʣʘʩʪʠʚʦʩʪʝʡ  ʤʘʪʝʨʽʘʣʫ ʘʙʦ ʥʘʧʽʚʬʘʙʨʠʢʘʪʫ ʟ ʤʝʪʦʶ ʦʜʝʨʞʘʥʥʷ ʜʝʪʘʣʽ 

ʘʙʦ ʚʠʨʦʙʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʜʘʥʠʭ ʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ. 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ʻ ʯʘʩʪʠʥʦʶ ʟʘʛʘʣʴʥʦʛʦ 

ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ ʚʠʛʦʪʦʚʣʝʥʥʷ ʫʩʽʻʾ ʤʘʰʠʥʠ. 

ɺʠʨʦʙʥʠʯʠʡ ʧʨʦʮʝʩ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʽ ʝʪʘʧʠ [2; 3]: 

1) ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʘʛʦʪʦʚʦʢ ʜʝʪʘʣʝʡ ï ʣʠʪʪʷ, ʢʫʚʘʥʥʷ, ʰʪʘʤʧʫʚʘʥʥʷ 

ʘʙʦ ʧʝʨʚʠʥʥʘ ʦʙʨʦʙʢʘ ʧʨʦʢʘʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ; 

2) ʦʙʨʦʙʢʘ ʟʘʛʦʪʦʚʦʢ ʥʘ ʤʝʪʘʣʦʨʽʟʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ ʜʣʷ ʦʜʝʨʞʘʥʥʷ 

ʜʝʪʘʣʝʡ ʟ ʦʩʪʘʪʦʯʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʽ ʬʦʨʤʘʤʠ; 

3) ʩʢʣʘʜʘʥʥʷ ʚʫʟʣʽʚ ʽ ʘʛʨʝʛʘʪʽʚ (ʘʙʦ ʤʝʭʘʥʽʟʤʽʚ); 

4) ʦʩʪʘʪʦʯʥʝ ʩʢʣʘʜʘʥʥʷ ʚʩʽʻʾ ʤʘʰʠʥʠ; 

5) ʨʝʛʫʣʶʚʘʥʥʷ ʡ ʚʠʧʨʦʙʫʚʘʥʥʷ ʤʘʰʠʥʠ; 

6) ʬʘʨʙʫʚʘʥʥʷ ʡ ʦʟʜʦʙʣʝʥʥʷ ʤʘʰʠʥʠ (ʚʠʨʦʙʫ). 

 

 

1.3 ɺʠʜʠ (ʪʠʧʠ) ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʾʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

 

 

ɿʘʣʝʞʥʦ ʚʽʜ ʨʦʟʤʽʨʫ ʚʠʨʦʙʥʠʯʦʾ ʧʨʦʛʨʘʤʠ, ʭʘʨʘʢʪʝʨʫ ʧʨʦʜʫʢʮʽʾ, ʘ ʪʘ-

ʢʦʞ ʪʝʭʥʽʯʥʠʭ ʽ ʝʢʦʥʦʤʽʯʥʠʭ ʫʤʦʚ ʚʠʢʦʥʘʥʥʷ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ ʫʩʽ ʚʠ-

ʨʦʙʥʠʮʪʚʘ ʫʤʦʚʥʦ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ 3 ʦʩʥʦʚʥʠʭ ʚʠʜʠ (ʪʠʧʠ): ʦʜʠʥʠʯʥʝ (ʽʥ-

ʜʠʚʽʜʫʘʣʴʥʝ), ʩʝʨʽʡʥʝ ʽ ʤʘʩʦʚʝ [2; 3, 4]. 

ʆʜʠʥʠʯʥʠʤ ʥʘʟʠʚʘʻʪʴʩʷ ʚʠʨʦʙʥʠʮʪʚʦ, ʧʨʠ ʷʢʦʤʫ ʚʠʨʦʙʠ ʚʠʛʦʪʦʚʣʷ-

ʶʪʴʩʷ ʦʜʠʥʠʯʥʠʤʠ ʝʢʟʝʤʧʣʷʨʘʤʠ, ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʧʦ ʢʦʥʩʪʨʫʢʮʽʾ ʘʙʦ ʨʦʟ-

ʤʽʨʘʤ, ʧʨʠʯʦʤʫ ʧʦʚʪʦʨʶʚʘʥʽʩʪʴ ʮʠʭ ʚʠʨʦʙʽʚ ʨʽʜʢʘ ʯʠ ʟʦʚʩʽʤ ʚʽʜʩʫʪʥʷ. 

ʆʜʠʥʠʯʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʫʥʽʚʝʨʩʘʣʴʥʝ, ʪʦʤʫ ʱʦ ʚʦʥʦ ʦʭʦʧʣʶʻ ʨʽʟʥʦ-

ʭʘʨʘʢʪʝʨʥʽ ʪʠʧʠ ʚʠʨʦʙʽʚ, ʽ ʧʦʚʠʥʥʦ ʙʫʪʠ ʛʥʫʯʢʠʤ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʨʽʟʥʦʤʘʥʽ-

ʪʥʠʭ ʟʘʚʜʘʥʴ. ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʙʫʜʫʻʪʴʩʷ ʪʘ-

ʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘ ʦʜʥʦʤʫ ʚʝʨʩʪʘʪʽ ʚʠʢʦʥʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ʦʜ-

ʥʦʪʠʧʥʠʭ ʦʧʝʨʘʮʽʡ ʦʙʨʦʙʢʠ ʜʝʪʘʣʝʡ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ (ʧʨʠʥʮʠʧ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʧʝʨʘʮʽʡ). ʎʝʭ ʦʩʥʘʱʫʻʪʴʩʷ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʤʝʪʘʣʦʨʽʟʘʣʴʥʠʤ 

ʦʙʣʘʜʥʘʥʥʷʤ, ʫʥʽʚʝʨʩʘʣʴʥʠʤʠ ʚʝʨʩʪʘʪʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ (ʩʪʘʥʜʘʨʪʥʠʤʠ ʧʘ-

ʪʨʦʥʘʤʠ, ʣʝʱʘʪʘʤʠ, ʧʨʠʭʚʘʪʘʤʠ, ʧʨʠʟʤʘʤʠ), ʫʥʽʚʝʨʩʘʣʴʥʠʤʠ ʨʽʟʘʣʴʥʠʤʠ 
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ʽʥʩʪʨʫʤʝʥʪʘʤʠ (ʩʪʘʥʜʘʨʪʥʠʤʠ ʨʽʟʮʷʤʠ, ʩʚʝʨʜʣʘʤʠ, ʟʝʥʢʝʨʘʤʠ, ʬʨʝʟʘʤʠ ʡ ʪ. 

ʽʥ.), ʫʥʽʚʝʨʩʘʣʴʥʠʤʠ ʚʠʤʽʨʶʚʘʣʴʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ (ʰʪʘʥʛʝʥʮʠʨʢʫʣʷʤʠ, 

ʣʽʥʽʡʢʘʤʠ, ʤʽʢʨʦʤʝʪʨʘʤʠ). 

ʆʙʣʘʜʥʘʥʥʷ ʨʦʟʤʽʱʫʶʪʴ ʟʘ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʛʨʫʧʘʤʠ (ʪʦʢʘʨʥʽ, ʬʨʝʟʝ-

ʨʥʽ, ʰʣʽʬʫʚʘʣʴʥʽ). ʅʦʨʤʫʚʘʥʥʷ ʦʧʝʨʘʮʽʡ ʫʢʨʫʧʥʝʥʝ. ʂʚʘʣʽʬʽʢʘʮʽʷ ʨʦʙʽʪʥʠ-

ʢʽʚ ʚʠʩʦʢʘ ʯʝʨʝʟ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʦʾ ʨʦʙʦʪʠ. ʉʦʙʽʚʘʨ-

ʪʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʚʝʣʠʢʘ. ʆʜʠʥʠʯʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʽʩʥʫʻ ʫ ʚʘʞʢʦ-

ʤʫ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ, ʥʘ ʩʫʜʥʦʙʫʜʽʚʥʠʭ ʟʘʚʦʜʘʭ, ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʭʽʤʽʯʥʦʛʦ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, ʫ ʨʝʤʦʥʪʥʠʭ ʮʝʭʘʭ ʡ ʪ. ʜ. 

ʉʝʨʽʡʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʦʙʤʝʞʝʥʦʶ ʥʦʤʝʥʢʣʘʪʫʨʦʶ 

ʚʠʨʦʙʽʚ, ʱʦ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʧʘʨʪʽʷʤʠ ʘʙʦ ʩʝʨʽʷʤʠ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʦʜ-

ʥʦʡʤʝʥʥʠʭ, ʦʜʥʦʪʠʧʥʠʭ ʟʘ ʢʦʥʩʪʨʫʢʮʽʻʶ ʽ ʦʜʥʘʢʦʚʠʭ ʟʘ ʨʦʟʤʽʨʘʤʠ ʚʠʨʦʙʽʚ, 

ʱʦ ʟʘʧʫʩʢʘʶʪʴʩʷ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʦʜʥʦʯʘʩʥʦ. ʆʩʥʦʚʥʠʤ ʧʨʠʥʮʠʧʦʤ ʮʴʦʛʦ 

ʪʠʧʫ ʚʠʨʦʙʥʠʮʪʚʘ ʻ ʚʠʛʦʪʦʚʣʝʥʥʷ ʫʩʽʻʾ ʧʘʨʪʽʾ (ʩʝʨʽʾ) ʧʦʚʥʽʩʪʶ ʷʢ ʫ ʦʙʨʦʙʮʽ 

ʜʝʪʘʣʝʡ, ʪʘʢ ʽ ʫ ʩʢʣʘʜʘʥʥʽ. 

ʇʦʥʷʪʪʷ ñʧʘʨʪʽʷò ʥʘʣʝʞʠʪʴ ʜʦ ʢʽʣʴʢʦʩʪʽ ʜʝʪʘʣʝʡ, ʘ ʧʦʥʷʪʪʷ ñʩʝʨʽʷò ï 

ʜʦ ʢʽʣʴʢʦʩʪʽ ʤʘʰʠʥ, ʱʦ ʟʘʧʫʩʢʘʶʪʴʩʷ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʦʜʥʦʯʘʩʥʦ. ʂʽʣʴʢʽʩʪʴ 

ʜʝʪʘʣʝʡ ʚ ʧʘʨʪʽʾ ʽ ʢʽʣʴʢʽʩʪʴ ʤʘʰʠʥ ʫ ʩʝʨʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʨʽʟʥʠʤʠ. 

ʄʽʥʽʤʘʣʴʥʠʡ ʨʦʟʤʽʨ ʧʘʨʪʽʾ ʨʦʟʨʘʭʦʚʫʶʪʴ ʟʘ ʥʘʩʪʫʧʥʦʶ ʟʘʣʝʞʥʽʩʪʶ [5]: 
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ʜʝ tʧ-ʟ ï ʯʘʩ ʥʘ ʧʝʨʝʥʘʣʘʛʦʜʞʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʧʦ ʧʨʦʚʽʜʥʽʡ ʦʧʝʨʘʮʽʾ (ʧʽʜʛʦ-

ʪʦʚʯʦ-ʟʘʢʣʶʯʥʠʡ ʯʘʩ); 

tʰʪ ï ʰʪʫʯʥʠʡ ʯʘʩ ʧʦ ʪʦʡ ʞʝ ʧʨʦʚʽʜʥʽʡ ʦʧʝʨʘʮʽʾ; 

Ŭ ï ʢʦʝʬʽʮʽʻʥʪ ʜʦʧʫʩʪʠʤʠʭ ʚʪʨʘʪ ʯʘʩʫ ʥʘ ʧʝʨʝʥʘʣʘʛʦʜʞʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ 

(0,02ï0,12): ʜʣʷ ʚʝʣʠʢʦʩʝʨʽʡʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ï 0,02ï0,05; ʩʝʨʽʡʥʦʛʦ ï 

0,03ï0,08; ʜʨʽʙʥʦʩʝʨʽʡʥʦʛʦ ï 0,05ï0,12. 

ɿʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʚʠʨʦʙʽʚ ʫ ʧʘʨʪʽʾ ʘʙʦ ʩʝʨʽʾ ʨʦʟʨʽʟʥʷʶʪʴ ʜʨʽʙʥʦ-

ʩʝʨʽʡʥʝ, ʩʝʨʝʜʥʴʦʩʝʨʽʡʥʝ ʽ ʚʝʣʠʢʦʩʝʨʽʡʥʝ ʚʠʨʦʙʥʠʮʪʚʦ (ʪʘʙʣ. 1.1). 

ʊʘʢʠʡ ʧʦʜʽʣ ʻ ʫʤʦʚʥʠʤ ʜʣʷ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ: ʧʨʠ 

ʦʜʥʽʡ ʽ ʪʽʡ ʞʝ ʢʽʣʴʢʦʩʪʽ ʤʘʰʠʥ ʫ ʩʝʨʽʾ, ʘʣʝ ʨʽʟʥʠʭ ʨʦʟʤʽʨʽʚ, ʩʢʣʘʜʥʦʩʪʽ ʽ 

ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʦ ʤʦʞʝ ʙʫʪʠ ʚʽʜʥʝʩʝʥʦ ʜʦ ʨʽʟʥʠʭ ʚʠʜʽʚ. 

ʋ ʩʝʨʽʡʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʧʝʨʝʚʘʞʥʦ ʜʠʬʝʨʝʥ-

ʮʽʡʥʠʡ, ʪʦʙʪʦ ʧʦʜʽʣʝʥʠʡ ʥʘ ʦʢʨʝʤʽ ʦʧʝʨʘʮʽʾ, ʱʦ ʟʘʢʨʽʧʣʝʥʽ ʟʘ ʚʠʟʥʘʯʝʥʠʤʠ 

ʚʝʨʩʪʘʪʘʤʠ. 

 

ʊʘʙʣʠʮʷ 1.1 ï ʇʨʠʙʣʠʟʥʠʡ ʨʦʟʧʦʜʽʣ ʢʽʣʴʢʦʩʪʽ ʤʘʰʠʥ ʟʘ ʩʝʨʽʡʥʽʩʪʶ [3] 

ɺʠʜ  

ʚʠʨʦʙʥʠʮʪʚʘ 

ʂʽʣʴʢʽʩʪʴ ʤʘʰʠʥ ʫ ʩʝʨʽʾ 

ʚʝʣʠʢʠʭ ʩʝʨʝʜʥʽʭ ʜʨʽʙʥʠʭ 

ɼʨʽʙʥʦʩʝʨʽʡʥʝ 

ʉʝʨʝʜʥʴʦʩʝʨʽʡʥʝ 

ɺʝʣʠʢʦʩʝʨʽʡʥʝ 

2é5 

6é25 

ʇʦʥʘʜ 25 

6é25 

26é150 

ʇʦʥʘʜ 150 

10é50 

51é300 

ʇʦʥʘʜ 300 
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ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʝ ʦʩʥʘʱʝʥʥʷ, ʧʨʠʯʦʤʫ ʨʘʟʦʤ ʟ 
ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʧʝʮʽʘʣʽʟʦʚʘʥʝ ʽ ʩʧʝʮʽʘʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ. 
ɿʘʩʪʦʩʦʚʫʶʪʴ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʽ ʩʧʝʮʽʘʣʴʥʽ ʧʨʠʩʪʨʦʾ, ʫʥʽʚʝʨʩʘʣʴʥʽ ʽ ʩʧʝʮʽʘʣʴ-
ʥʽ ʨʽʟʘʣʴʥʽ ʽ ʚʠʤʽʨʶʚʘʣʴʥʽ (ʛʨʘʥʠʯʥʽ ʢʘʣʽʙʨʠ ʽ ʰʘʙʣʦʥʠ) ʽʥʩʪʨʫʤʝʥʪʠ. ʉʝ-
ʨʽʡʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʟʥʘʯʥʦ ʝʢʦʥʦʤʥʽʰʝ, ʥʽʞ ʦʜʠʥʠʯʥʝ ʯʝʨʝʟ ʢʨʘʱʝ ʚʠʢʦʨʠ-
ʩʪʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ, ʩʧʝʮʽʘʣʽʟʘʮʽʶ ʨʦʙʽʪʥʠʢʽʚ, ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 
ʧʨʘʮʽ. 

ʉʝʨʽʡʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʻ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʪʠʧʦʤ ʚʠʨʦʙʥʠʮʪʚʘ ʫ 
ʟʘʛʘʣʴʥʦʤʫ ʽ ʩʝʨʝʜʥʴʦʤʫ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ (ʚʝʨʩʪʘʪʦʙʫʜʫʚʘʥʥʷ, ʚʠʨʦʙʥʠʮ-
ʪʚʦ ʢʦʤʧʨʝʩʦʨʽʚ, ʥʘʩʦʩʽʚ, ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʭʘʨʯʦʚʦʾ ʽ ʣʽʩʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, 
ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʽʥ.). 

ʄʘʩʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʫʟʴʢʦʶ ʩʧʝʮʽʘʣʽʟʘʮʽʻʶ ʽ ʚʝ-
ʣʠʢʠʤ ʦʙʩʷʛʦʤ ʚʠʧʫʩʢʫ ʚʠʨʦʙʽʚ, ʱʦ ʙʝʟʫʧʠʥʥʦ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʧʨʦʪʷʛʦʤ 
ʟʥʘʯʥʦʛʦ ʧʝʨʽʦʜʫ. ɯʩʥʫʻ ʜʚʘ ʚʠʜʠ ʤʘʩʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ: 

ʇʦʪʦʯʥʦ-ʤʘʩʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ, ʧʨʠ ʷʢʦʤʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʙʝʟʧʝʨʝʨʚ-
ʥʽʩʪʴ ʨʫʭʫ ʜʝʪʘʣʝʡ ʧʦ ʨʦʙʦʯʠʤ ʤʽʩʮʷʤ, ʨʦʟʪʘʰʦʚʘʥʠʤ ʫ ʧʦʨʷʜʢʫ ʧʦʩʣʽʜʦʚ-
ʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ, ʱʦ ʟʘʢʨʽʧʣʝʥʽ ʟʘ ʚʠʟʥʘʯʝʥʠʤʠ ʨʦʙʦʯʠʤʠ ʤʽ-
ʩʮʷʤʠ ʽ ʚʠʢʦʥʫʶʪʴʩʷ ʧʨʠʙʣʠʟʥʦ ʟʘ ʦʜʥʘʢʦʚʠʡ (ʘʙʦ ʢʨʘʪʥʠʡ) ʧʨʦʤʽʞʦʢ ʯʘ-
ʩʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʪʘʢʪʫ ʚʠʧʫʩʢʫ ʜʝʪʘʣʝʡ [3; 5]: 

 
60 ʜF m

ʚ N
t = ,     (1.2) 

 

ʜʝ Fʜ ï ʜʽʡʩʥʠʡ ʨʽʯʥʠʡ ʬʦʥʜ ʯʘʩʫ ʨʦʙʦʪʠ ʚʝʨʩʪʘʪʘ ʧʨʠ ʨʦʙʦʪʽ ʫ ʦʜʥʫ ʟʤʽʥʫ, 

ʛʦʜ; 

m ï ʢʽʣʴʢʽʩʪʴ ʨʦʙʦʯʠʭ ʟʤʽʥ; 

N ï ʨʽʯʥʘ ʧʨʦʛʨʘʤʘ ʚʠʧʫʩʢʫ ʚʠʨʦʙʽʚ. 

ʄʘʩʦʚʝ ʧʨʷʤʦʪʦʯʥʝ ʚʠʨʦʙʥʠʮʪʚʦ, ʧʨʠ ʷʢʦʤʫ ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ 
ʪʘʢʦʞ ʟʜʽʡʩʥʶʶʪʴʩʷ ʥʘ ʚʠʟʥʘʯʝʥʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʧʦ-
ʨʷʜʢʫ ʦʧʝʨʘʮʽʡ, ʘʣʝ ʯʘʩ ʥʘ ʚʠʢʦʥʘʥʥʷ ʦʢʨʝʤʠʭ ʦʧʝʨʘʮʽʡ ʥʝ ʟʘʚʞʜʠ ʦʜʥʘʢʦ-
ʚʠʡ (ʘʙʦ ʢʨʘʪʥʠʡ ʪʘʢʪʫ), ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʫ ʜʝʷʢʠʭ ʚʝʨʩʪʘʪʽʚ ʫʪʚʦʨʶʶʪʴʩʷ 
ʟʘʜʽʣʠ ʽ ʨʫʭ ʜʝʪʘʣʝʡ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʧʝʨʝʨʚʦʶ. 

ʄʘʩʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ʤʦʞʣʠʚʝ ʽ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʝ ʧʨʠ ʚʠʧʫʩʢʫ ʜʦʩ-
ʪʘʪʥʴʦ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʠʨʦʙʽʚ, ʢʦʣʠ ʫʩʽ ʚʠʪʨʘʪʠ ʥʘ ʦʨʛʘʥʽʟʘʮʽʶ ʤʘʩʦʚʦʛʦ 
ʚʠʨʦʙʥʠʮʪʚʘ ʦʢʫʧʣʷʪʴʩʷ ʽ ʩʦʙʽʚʘʨʪʽʩʪʴ ʦʜʠʥʠʮʽ ʧʨʦʜʫʢʮʽʾ ʙʫʜʝ ʥʠʞʯʦʶ, 
ʯʠʤ ʧʨʠ ʩʝʨʽʡʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ. 

ʇʨʠ ʤʘʩʦʚʦʤʫ ʽ ʚʝʣʠʢʦʩʝʨʽʡʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʘʭ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦ-
ʮʝʩ ʙʫʜʫʻʪʴʩʷ ʟʘ ʧʨʠʥʮʠʧʦʤ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʘʙʦ ʟʘ ʧʨʠʥʮʠʧʦʤ ʢʦʥʮʝʥʪʨʘʮʽʾ 
ʦʧʝʨʘʮʽʡ. 

ɿʘ ʧʨʠʥʮʠʧʦʤ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʜʠʬʝʨʝʥʮʽʶʻʪʴʩʷ 
ʥʘ ʝʣʝʤʝʥʪʘʨʥʽ ʦʧʝʨʘʮʽʾ ʟ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʠʤ ʯʘʩʦʤ ʚʠʢʦʥʘʥʥʷ (ʪʘʢʪʦʤ) 
ʘʙʦ ʢʨʘʪʥʽ ʪʘʢʪʫ; ʢʦʞʥʠʡ ʚʝʨʩʪʘʪ ʚʠʢʦʥʫʻ ʦʜʥʫ ʚʠʟʥʘʯʝʥʫ ʦʧʝʨʘʮʽʶ. ɺʠʢʦ-
ʨʠʩʪʦʚʫʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʽ ʚʫʟʴʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʚʝʨʩʪʘʪʠ; ʧʨʠʩʪʨʦʾ ʜʣʷ ʦʙʨʦ-
ʙʢʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʪʝʞ ʩʧʝʮʽʘʣʴʥʠʤʠ (ʯʘʩʪʦ ʪʘʢʽ ʧʨʠʩʪʨʦʾ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʯʘ-
ʩʪʠʥʦʶ ʚʝʨʩʪʘʪʫ).  
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ɿʘ ʧʨʠʥʮʠʧʦʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʧʝʨʝʜʙʘʯʘʻ ʢʦʥʮʝ-

ʥʪʨʘʮʽʶ ʦʧʝʨʘʮʽʡ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʥʘ ʙʘʛʘʪʦʰʧʠʥʜʝʣʴʥʠʭ ʘʚʪʦʤʘʪʘʭ, ʥʘ-

ʧʽʚʘʚʪʦʤʘʪʘʭ, ʘʛʨʝʛʘʪʥʠʭ, ʙʘʛʘʪʦʧʦʟʠʮʽʡʥʠʭ, ʙʘʛʘʪʦʨʽʟʮʝʚʠʭ ʚʝʨʩʪʘʪʘʭ, 

ʦʢʨʝʤʦ ʥʘ ʢʦʞʥʦʤʫ ʚʝʨʩʪʘʪʽ ʘʙʦ ʥʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʚʝʨʩʪʘʪʘʭ, ʱʦ ʟʚôʷʟʘʥʽ 

ʫ ʦʜʥʫ ʣʽʥʽʶ (ʘʚʪʦʤʘʪʠʯʥʽ ʣʽʥʽʾ), ʚʠʢʦʥʫʶʯʠʭ ʜʝʢʽʣʴʢʘ ʦʧʝʨʘʮʽʡ ʧʨʠ ʤʘʣʽʡ 

ʚʠʪʨʘʪʽ ʦʩʥʦʚʥʦʛʦ (ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ) ʯʘʩʫ. (ɸʚʪʦʤʦʙʽʣʴʥʝ ʽ ʪʨʘʢʪʦʨʥʝ ʚʠʨʦ-

ʙʥʠʮʪʚʦ). 

ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʽ ʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʨʽʟʘʣʴʥʽ ʽʥʩʪʨʫʤʝʥʪʠ; ʚ 

ʷʢʦʩʪʽ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʛʨʘʥʠʯʥʽ ʢʘʣʽʙʨʠ, ʘ 

ʪʘʢʦʞ ʘʚʪʦʤʘʪʠʯʥʽ ʚʠʤʽʨʶʚʘʣʴʥʽ ʧʨʠʩʪʨʦʾ. 

ʆʨʛʘʥʽʟʘʮʽʷ ʧʦʩʪʘʯʘʥʥʷ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ ʦʩʥʦʚʥʠʤʠ ʽ ʜʦʧʦʤʽʞʥʠʤʠ 

ʤʘʪʝʨʽʘʣʘʤʠ, ʥʘʧʽʚʬʘʙʨʠʢʘʪʘʤʠ, ʨʽʟʘʣʴʥʠʤ, ʚʠʤʽʨʶʚʘʣʴʥʠʤ ʽ ʜʦʧʦʤʽʞʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ, ʧʨʠʩʪʨʦʷʤʠ ʡ ʪ. ʽʥ.  ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʙʝʟʧʝʨʝʙʽʡʥʽʩʪʴ 

ʨʦʙʦʪʠ. 

ʉʦʙʽʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʜʫʞʝ ʥʠʟʴʢʘ ʯʝʨʝʟ ʚʝʣʠʢʫ ʧʨʦʛʨʘʤʫ ʚʠʧʫʩʢʫ 

ʚʠʨʦʙʽʚ. ʄʘʩʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʘʚʪʦʤʦʙʽʣʝ- ʽ ʪʨʘʢʪʦʨʦʙʫ-

ʜʫʚʘʥʥʽ, ʜʚʠʛʫʥʦʙʫʜʽʚʥʽ, ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʧʦ ʚʠʛʦʪʦʚʣʝʥʥʶ ʤʦʪʦʮʠʢʣʽʚ, ʚʝ-

ʣʦʩʠʧʝʜʽʚ, ʭʦʣʦʜʠʣʴʥʠʢʽʚ ʡ ʪ. ʽʥ. 

ʊʠʧ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʞʥʘ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʟʘ ʢʦʝʬʽʮʽʻʥʪʦʤ ʟʘʢʨʽʧ-

ʣʝʥʥʷ ʦʧʝʨʘʮʽʡ [6]: 

 
ʆ

ʟʦ ʈ
ʂ S

S
= ,      (1.3) 

 

ʜʝ äʆ ï ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʠʭ ʦʧʝʨʘʮʽʡ; 

äʈ ï ʢʽʣʴʢʽʩʪʴ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʟ ʨʽʟʥʠʤʠ ʦʧʝʨʘʮʽʷʤʠ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʫ ʨʦʟʨʘʭʫʥʢʫ ʚʠʟʥʘʯʘʶʪʴ ʪʠʧ ʚʠʨʦʙʥʠʮʪʚʘ: 

ï ʤʘʩʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ï ʂɿʆ = 1; 

ï ʚʝʣʠʢʦʩʝʨʽʡʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ï ʂɿʆ ² 1...10; 

ï ʩʝʨʝʜʥʴʦʩʝʨʽʡʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ï ʂɿʆ ²  10...20; 

ï ʜʨʽʙʥʦʩʝʨʽʡʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ï ʂɿʆ  ² 20...40; 

ï ʦʜʠʥʠʯʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ï ʂɿʆ ʥʝ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ (>40). 

 

 

1.4 ʆʩʥʦʚʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʦʙʨʦʙʢʠ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 

 

 

ɺʠʨʦʙʥʠʮʪʚʦ ʤʘʰʠʥ, ʧʨʠʣʘʜʽʚ, ʘʧʘʨʘʪʽʚ ʽ ʽʥʰʠʭ ʚʠʨʦʙʽʚ ʤʘʰʠʥʦʙʫʜʫ-

ʚʘʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʝʪʘʧʽʚ: ʦʪʨʠʤʘʥʥʷ ʟʘʛʦʪʦʚʦʢ; ʦʙʨʦʙʢʘ ʟʘʛʦʪʦʚʦʢ; 

ʩʢʣʘʜʘʥʥʷ ʩʢʣʘʜʘʣʴʥʠʭ ʦʜʠʥʠʮʴ; ʟʘʛʘʣʴʥʝ ʩʢʣʘʜʘʥʥʷ ʚʠʨʦʙʽʚ; ʢʦʥʪʨʦʣʴ, ʨʝ-

ʛʫʣʁʚʘʥʥʷ ʪʘ ʚʠʧʨʦʙʫʚʘʥʥʷ ʚʠʨʦʙʽʚ; ʢʦʤʧʣʝʢʪʘʮʽʷ ʽ ʫʧʘʢʦʚʢʘ ʚʠʨʦʙʽʚ. ɺʠ-

ʛʦʪʦʚʣʝʥʥʷ ʤʘʰʠʥ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʟʘʛʦʪʦʚʦʢ (ʨʠʩ. 1.1). 

ʈʦʟʨʽʟʥʷʶʪʴ ʪʨʠ ʦʩʥʦʚʥʠʭ ʚʠʜʠ ʟʘʛʦʪʦʚʦʢ: ʤʘʰʠʥʦʙʫʜʽʚʥʽ ʧʨʦʬʽʣʽ, 

ʰʪʫʯʥʽ ʽ ʢʦʤʙʽʥʦʚʘʥʽ. ʄʘʰʠʥʦʙʫʜʽʚʥʽ ʧʨʦʬʽʣʽ ʚʠʛʦʪʦʚʣʷʶʪʴ ʧʦʩʪʽʡʥʦʛʦ ʧʝ-

ʨʝʪʠʥʫ (ʥʘʧʨʠʢʣʘʜ, ʢʨʫʛʣʦʛʦ, ʰʝʩʪʠʛʨʘʥʥʦʛʦ ʘʙʦ ʪʨʫʙʠ) ʘʙʦ ʧʝʨʽʦʜʠʯʥʦʛʦ. 
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ʋ ʚʝʣʠʢʦʩʝʨʽʡʥʦʤʫ ʽ ʤʘʩʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢʦʞ ʩʧʝʮʽʘʣʴ-

ʥʠʡ ʧʨʦʢʘʪ. ʐʪʫʯʥʽ ʟʘʛʦʪʦʚʢʠ ʦʪʨʠʤʫʶʪʴ ʣʠʪʪʷʤ, ʢʫʚʘʥʥʷʤ, ʰʪʘʤʧʫʚʘʥ-

ʥʷʤ ʘʙʦ ʟʚʘʨʶʚʘʥʥʷʤ. ʂʦʤʙʽʥʦʚʘʥʽ ʟʘʛʦʪʦʚʢʠ ï ʮʝ ʩʢʣʘʜʥʽ ʟʘʛʦʪʦʚʢʠ, ʷʢʽ 

ʦʜʝʨʞʫʶʪʴ ʟ'ʻʜʥʘʥʥʷʤ (ʥʘʧʨʠʢʣʘʜ, ʟʚʘʨʶʚʘʥʥʷʤ) ʦʢʨʝʤʠʭ ʙʽʣʴʰ ʧʨʦʩʪʠʭ 

ʝʣʝʤʝʥʪʽʚ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʥʘ ʟʥʠʟʠʪʠ ʤʘʩʫ ʟʘʛʦʪʦʚʢʠ, ʘ ʜʣʷ ʙʽʣʴʰ 

ʥʘʚʘʥʪʘʞʝʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʘʪʝʨʽʘʣʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠ-

ʤʦʛʘʤ. 

ɿʘʛʦʪʦʚʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʢʦʥʬʽʛʫʨʘʮʽʻʶ ʽ ʨʦʟʤʽʨʘʤʠ, ʪʦʯʥʽʩʪʶ 

ʦʪʨʠʤʘʥʠʭ ʨʦʟʤʽʨʽʚ, ʩʪʘʥʦʤ ʧʦʚʝʨʭʥʽ ʽ ʪ. ʜ. 

ʌʦʨʤʠ ʽ ʨʦʟʤʽʨʠ ʟʘʛʦʪʦʚʢʠ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʚʠʟʥʘʯʘʶʪʴ ʪʝʭʥʦʣʦʛʽʶ ʷʢ 

ʾʾ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʪʘʢ ʽ ʧʦʜʘʣʴʰʦʾ ʦʙʨʦʙʢʠ. ʊʦʯʥʽʩʪʴ ʨʦʟʤʽʨʽʚ ʟʘʛʦʪʦʚʢʠ ʻ 

ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʬʘʢʪʦʨʦʤ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʚʘʨʪʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʽ. 

ʇʨʠ ʮʴʦʤʫ ʙʘʞʘʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʙʽʣʴʥʽʩʪʴ ʨʦʟʤʽʨʽʚ ʟʘʛʦʪʦʚʢʠ ʚ ʯʘʩʽ ʽ ʚ 

ʤʝʞʘʭ ʧʘʨʪʽʾ ʟʘʧʫʩʢʫ. ɿʘʛʘʣʴʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ ʚʠʛʦ-

ʪʦʚʣʝʥʥʷ ʟʘʛʦʪʦʚʦʢ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1.2. 

ɺ ʤʘʰʠʥʦʙʫʜʽʚʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʟʥʘʯʥʘ ʜʦʣʷ ʦʙʨʦʙʢʠ ʜʝʪʘʣʝʡ ʤʘ-

ʰʠʥ ʚʠʢʦʥʫʻʪʴʩʷ ʤʝʭʘʥʽʯʥʠʤ ʩʧʦʩʦʙʦʤ [3]. ʆʙʨʦʙʢʘ ʟʽ ʟʥʷʪʪʷʤ ʩʪʨʫʞʢʠ ï 

ʮʝ ʨʽʟʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʣʝʟʦʚʠʤ ʪʘ ʘʙʨʘʟʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ. ʇʣʘʩʪʠʯʥʝ ʜʝ-

ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʦʙʨʦʙʢʠ ʙʝʟ ʟʥʷʪʪʷ ʩʪʨʫʞʢʠ ï ʮʝ ʫʪʠʩʥʝʥʥʷ 

ʤʝʪʘʣʫ, ʷʢʝ ʚʠʢʦʥʫʻʪʴʩʷ ʦʙʢʦʯʫʚʘʥʥʷʤ ʘʙʦ ʨʦʟʢʦʯʫʚʘʥʥʷʤ ʨʦʣʠʢʘʤʠ, ʢʘʣʽ-

ʙʨʫʚʘʥʥʷ ʦʪʚʦʨʽʚ ʰʘʨʠʢʦʤ ʘʙʦ ʦʧʨʘʚʢʦʶ, ʥʘʢʦʯʫʚʘʥʥʷ ʨʠʬʣʝʥʥʷ. ʇʨʠ ʧʦ-

ʧʝʨʝʜʥʽʡ ʦʙʨʦʙʮʽ ʤʝʪʘʣʝʚʠʭ ʟʘʛʦʪʦʚʦʢ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʭʦʣʦʜʥʘ ʧʨʘʚʢʘ. 

ɼʨʦʙʦʩʪʨʫʤʠʥʘ ʦʙʨʦʙʢʘ ʧʽʜ ʯʘʩ ʷʢʦʾ ʦʙʨʦʙʣʶʚʘʥʘ ʧʦʚʝʨʭʥʷ ʦʪʨʠʤʫʻ ʧʣʘʩ-

ʪʠʯʥʝ ʜʝʬʦʨʤʫʚʘʥʥʷ, ʷʢʝ ʥʘʟʠʚʘʶʪʴ ʜʨʦʙʦʩʪʨʫʤʠʥʥʠʡ ʥʘʢʣʝʧ, ʱʦ ʜʦʧʦʤʘ-

ʛʘʻ ʧʽʜʚʠʱʠʪʠ ʪʚʝʨʜʽʩʪʴ ʪʘ ʤʽʮʥʽʩʪʴ ʧʦʚʝʨʭʥʽ. ɺʠʢʦʥʫʶʪʴ ʪʘʢʠʡ ʚʠʜ ʦʙʨʦ-

ʙʢʠ ʜʣʷ ʪʝʨʤʽʯʥʦ ʦʙʨʦʙʣʝʥʠʭ ʜʝʪʘʣʝʡ ʚ ʩʧʝʮʽʘʣʴʥʦʤʫ ʦʙʣʘʜʥʘʥʥʽ ʧʽʜ ʜʽʻʶ 

ʧʦʪʦʢʫ ʩʪʘʣʝʚʦʾ ʘʙʦ ʯʘʚʫʥʥʦʾ ʜʨʦʙʠ, ʱʦ ʚʠʢʠʜʘʻʪʴʩʷ ʜʨʦʙʦʤʝʪʦʤ. 

ɼʦ ʭʽʤʽʢʦ-ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ʚʽʜʥʦʩʷʪʴ ʜʦʚʦʜʢʫ (ʧʨʠʪʠʨʘʥʥʷ), ʧʦʣʽ-

ʨʫʚʘʥʥʷ, ʟʘʪʦʯʫʚʘʥʥʷ ʪʚʝʨʜʦʩʧʣʘʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ [3]. 

ɼʦʚʦʜʢʫ, ʧʨʠʪʠʨʢʫ ʧʨʠʪʠʨʘʤʠ, ʷʢʽ ʚʠʛʦʪʦʚʣʝʥʽ ʧʝʨʝʚʘʞʥʦ ʟ ʯʘʚʫʥʫ, 

ʤʝʜʽ ʘʙʦ ʣʘʪʫʥʽ ʪʘ ʰʘʨʞʦʚʘʥʽ ʜʨʽʙʥʦ ʟʝʨʥʦʚʠʤʠ ʘʙʨʘʟʠʚʥʠʤʠ ʧʦʨʦʰʢʘʤʠ, 

ʤʽʢʦʧʦʨʦʰʢʘʤʠ ʪʘ ʧʘʩʪʘʤʠ. ʄʘʪʝʨʽʘʣ ʧʦʨʦʰʢʫ ʧʦʚʠʥʝʥ ʙʫʪʠ ʤôʷʢʽʰʝ ʥʽʞ 

ʤʘʪʝʨʽʘʣ ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ. ʄʘʪʝʨʽʘʣ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʚʩʪʫʧʘʻ ʚ ʭʽ-

ʤʽʯʥʫ ʨʝʘʢʮʽʶ ʟ ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ (ʇɸʈ), ʷʢʽ ʚʚʝʜʝʥʽ ʚ 

ʟʦʥʫ ʦʙʨʦʙʢʠ ʪʘ ʫʪʚʦʨʶʶʪʴ ʣʝʛʢʦʨʫʡʥʽʚʥʽ ʭʽʤʽʯʥʽ ʩʧʦʣʫʢʠ, ʘʙʦ ʧʽʜʜʘʻʪʴʩʷ 

ʘʜʩʦʨʙʮʽʡʥʦ-ʭʽʤʽʯʥʦʾ ʜʽʾ ʟʘʩʪʦʩʦʚʫʚʘʥʦʛʦ ʨʝʘʛʝʥʪʫ. ʇʽʜ ʯʘʩ ʘʜʩʦʨʙʫʚʘʥʥʷ 

ʥʘ ʧʦʚʝʨʭʥʽ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʪʽʣʘ ʇɸʈ ʽʥʪʝʥʩʠʬʽʢʫʶʪʴ ʨʦʟʚʠʪʦʢ ʩʣʘʙʢʠʭ 

ʤʽʩʮʴ (ʜʝʬʝʢʪʽʚ), ʤʽʢʨʦʱʽʣʠʥ ʽ ʪʠʤ ʩʘʤʠʤ ʧʦʣʝʛʰʫʶʪʴ ʧʦʜʘʣʴʰʫ ʤʝʭʘʥʽʯ-

ʥʫ ʦʙʨʦʙʢʫ. ɺʩʽ ʇɸʈ (ʧʘʩʪʠ ʽ ʨʽʜʠʥʠ), ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʭʽʤʽʢʦ-

ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ (ʍʄʆ), ʧʦʻʜʥʫʶʪʴ ʧʨʠʥʮʠʧʠ ʭʽʤʽʯʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʽ 

ʘʜʩʦʨʙʮʽʡʥʦ-ʭʽʤʽʯʥʦʛʦ ʚʧʣʠʚʫ. ʇʨʠ ʍʄʆ ʤʝʪʘʣʽʚ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫ-

ʶʪʴ ʦʣʝʾʥʦʚʫ, ʩʪʝʘʨʠʥʦʚʫ ʢʠʩʣʦʪʠ ʽ ʢʘʥʽʬʦʣʴ. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʚʠʜʦʤ 

ʍʄʆ ʻ ʧʦʣʽʨʫʚʘʥʥʷ ʧʦʚʝʨʭʥʽ ʤʝʪʘʣʫ, ʩʢʣʘ ʘʙʦ ʢʘʤʝʥʶ.  
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ʇʦʣʽʨʫʚʘʥʥʷ ʤ'ʷʢʠʤʠ ʢʦʣʘʤʠ, ʷʢʽ ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʩʫʢʥʘ, ʙʷʟʽ, ʧʦʚʩʪʽ, 

ʧʘʧʝʨʫ, ʰʢʽʨʠ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʣʽʨʫʚʘʣʴʥʠʭ ʧʘʩʪ, ʱʦ ʤʽʩʪʷʪʴ 

ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ, ʷʢʽ ʭʽʤʽʯʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʧʨʘʮʴʦʚʘʥʠʡ ʤʘ-

ʪʝʨʽʘʣ. 

ɿʘʛʦʩʪʨʶʚʘʥʥʷ ʽ ʜʦʚʝʜʝʥʥʷ ʪʚʝʨʜʦʩʧʣʘʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʚʠʢʦʥʫʶʪʴ 

ʚ ʨʦʟʯʠʥʽ ʩʽʨʯʘʥʦʢʠʩʣʦʾ ʤʽʜʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʙʨʘʟʠʚʥʦʛʦ ʧʦʨʦʰʢʫ ʽ ʤʝʪʘʣʝ-

ʚʦʛʦ ʜʠʩʢʘ. 

ʉʫʪʥʽʩʪʴ ʝʣʝʢʪʨʦʭʽʤʽʯʥʠʭ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʧʦʣʷʛʘʻ ʚ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʫ ʬʦʨʤʽ ʝʣʝʢʪʨʦʣʽʟʫ. ʆʜʥʠʤ ʟ ʪʘʢʠʭ ʤʝʪʦʜʽʚ ʻ ʝʣʝʢʪʨʦ-

ʧʦʣʽʨʫʚʘʥʥʷ, ʷʢʝ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʟʚʠʯʘʡʥʠʭ ʝʣʝʢʪʨʦʣʽʪʠʯʥʠʭ ʚʘʥʥʘʭ ʽʟ ʟʘ-

ʩʪʦʩʫʚʘʥʥʷʤ ʩʧʝʮʽʘʣʴʥʠʭ ʝʣʝʢʪʨʦʣʽʪʽʚ ʽ ʚʽʜʧʦʚʽʜʥʠʭ ʨʝʞʠʤʽʚ ʩʪʨʫʤʫ. 

ʊʝʨʤʽʯʥʘ ʦʙʨʦʙʢʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʟ ʤʝʪʦʶ ʟʤʽʥʠʪʠ ʩʪʨʫʢʪʫʨʫ ʤʝʪʘʣʫ 

ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʽ ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʝʭ-

ʥʽʯʥʠʤ ʚʠʤʦʛʘʤ. ʊʝʨʤʽʯʥʘ ʦʙʨʦʙʢʘ ʜʝʪʘʣʝʡ ʤʘʰʠʥ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʘ 

ʥʘ ʧʦʯʘʪʢʦʚʽʡ, ʧʨʦʤʽʞʥʽʡ ʽ ʢʽʥʮʝʚʽʡ ʩʪʘʜʽʷʭ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. ɺʠʙʽʨ 

ʦʧʝʨʘʮʽʡ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ ʪʘ ʝʢʩʧʣʫʘ-

ʪʘʮʽʡʥʠʤʠ ʚʠʤʦʛʘʤʠ, ʘ ʪʘʢʦʞ ʚʠʤʦʛʘʤʠ ʪʝʭʥʦʣʦʛʽʾ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ. 

ʍʽʤʽʢʦ-ʪʝʨʤʽʯʥʘ ʦʙʨʦʙʢʘ ʤʝʪʘʣʝʚʠʭ ʜʝʪʘʣʝʡ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʟ ʤʝʪʦʶ 

ʟʤʽʥʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʪʘ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʝʪʘʣʝʡ, ʥʘʧʨʠʢʣʘʜ ʧʽʜ-

ʚʠʱʠʪʠ ʞʘʨʦʤʽʮʥʽʩʪʴ, ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ, ʰʣʷʭʦʤ ʟʤʽʥʠ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʧʦ-

ʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʤʝʪʘʣʫ, ʷʢʠʡ ʰʪʫʯʥʦ ʥʘʩʠʯʫʻʪʴʩʷ ʘʟʦʪʦʤ (ʘʟʦʪʫʚʘʥʥʷ), 

ʘʣʶʤʽʥʽʻʤ (ʘʣʽʪʫʚʘʥʥʷ), ʚʫʛʣʝʮʝʤ ʽ ʘʟʦʪʦʤ ʦʜʥʦʯʘʩʥʦ ʟ ʥʘʩʪʫʧʥʠʤ ʟʘʛʘʨʪʫ-

ʚʘʥʥʷʤ (ʮʽʘʥʫʚʘʥʥʷ) ʽ ʜʝʷʢʠʤʠ ʽʥʰʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʘ ʪʘʢʦʞ ʥʘʩʠʯʝʥʥʷ ʥʠ-

ʟʴʢʦʚʫʛʣʝʮʝʚʦʾ ʩʪʘʣʽ ʚʫʛʣʝʮʝʤ ʟ ʥʘʩʪʫʧʥʠʤ ʟʘʛʘʨʪʫʚʘʥʥʷʤ (ʮʝʤʝʥʪʘʮʽʷ) [3]. 

ɼʦ ʪʝʨʤʽʯʥʠʭ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʚʽʜʥʦʩʷʪʴ ʩʪʘʨʽʥʥʷ. ʉʪʘʨʽʥʥʷ ʤʘʻ ʥʘ 

ʤʝʪʽ ʧʨʠʚʝʩʪʠ ʩʪʨʫʢʪʫʨʫ ʚʽʜʣʠʚʢʠ ʚ ʩʪʘʥ ʨʽʚʥʦʚʘʛʠ ï ʟʚʽʣʴʥʠʪʠ ʟʘʛʦʪʦʚʢʫ 

ʚʽʜ ʚʥʫʪʨʽʰʥʽʭ ʥʘʧʨʫʛ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʟʘʩʪʠʛʘʥʥʽ ʤʝʪʘʣʫ ʘʙʦ ʧʨʠ ʧʦʧʝ-

ʨʝʜʥʽʡ ʤʝʭʘʥʽʯʥʽʡ ʦʙʨʦʙʮʽ (ʦʙʜʠʨʘʥʥʽ). 

ʉʪʘʨʽʥʥʷ ʙʫʚʘʻ ʧʨʠʨʦʜʥʝ ʽ ʰʪʫʯʥʝ. ʄʝʪʦʜ ʧʨʠʨʦʜʥʦʛʦ ʩʪʘʨʽʥʥʷ ʧʦʣʷ-

ʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʟʘʛʦʪʦʚʢʘ ʧʽʩʣʷ ʣʠʪʪʷ ʘʙʦ ʧʽʩʣʷ ʦʙʜʠʨʘʥʥʷ ʚʠʪʨʠʤʫʻʪʴʩʷ ʥʘ 

ʚʽʜʢʨʠʪʦʤʫ ʧʦʚʽʪʨʽ ʧʨʦʪʷʛʦʤ 0,5ï6 ʤʽʩʷʮʽʚ ʽ ʙʽʣʴʰʝ. ʐʪʫʯʥʝ ʩʪʘʨʽʥʥʷ ʧʝʨʝ-

ʚʘʞʥʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʪʝʨʤʽʯʥʦʶ ʦʙʨʦʙʢʦʶ ʟʘʛʦʪʦʚʢʠ ʰʣʷʭʦʤ ʥʘʛʨʽʚʘʥʥʷ ʾʾ ʚ 

ʧʝʯʽ (ʝʣʝʢʪʨʠʯʥʦʾ, ʛʘʟʦʚʦʾ, ʥʘʬʪʦʚʦʾ) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 450ï500Á ʉ, ʚʠʪʨʠʤ-

ʢʠ ʧʨʦʪʷʛʦʤ 12ï15 ʛʦʜʠʥ ʽ ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʦʪʷʛʦʤ 2,5ï3 ʛʦʜʠʥ ʨʘʟʦʤ ʟ ʧʽʯ-

ʯʶ, ʧʽʩʣʷ ʯʦʛʦ ʟʘʛʦʪʦʚʢʘ ʦʩʪʘʪʦʯʥʦ ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʥʘ ʧʦʚʽʪʨʽ. ʐʪʫʯʥʝ ʩʪʘ-

ʨʽʥʥʷ ʤʦʞʣʠʚʦ ʚʠʢʦʥʫʚʘʪʠ ʦʙʩʪʫʢʫʚʘʥʥʷʤ ʜʝʪʘʣʽ ʥʘ ʧʽʜʚʽʩʽ, ʩʪʨʫʰʫʚʘʥʥʷʤ, 

ʧʨʦʧʫʩʢʘʥʥʷʤ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ, ʧʨʦʧʫʩʢʘʥʥʷʤ ʜʝʪʘʣʽ ʯʝʨʝʟ ʤʠʡʥʫ 

ʤʘʰʠʥʫ ʟ ʭʦʣʦʜʥʦʶ ʽ ʛʘʨʷʯʦʶ ʚʦʜʦʶ, ʰʣʽʬʫʚʘʥʥʷʤ ʥʝʦʙʨʦʙʣʶʚʘʥʠʭ ʧʦʚʝ-

ʨʭʦʥʴ ʜʝʪʘʣʽ ʨʫʯʥʠʤʠ ʰʣʽʬʫʚʘʣʴʥʠʤʠ ʢʨʫʛʘʤʠ. 

ʉʪʘʨʽʥʥʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʜʣʷ ʚʝʣʠʢʠʭ ʣʠʪʠʭ ʜʝʪʘʣʝʡ ʚʽʜ 

ʷʢʠʭ ʚʠʤʘʛʘʶʪʴ ʩʪʘʙʽʣʴʥʽʩʪʴ ʬʦʨʤʠ ʽ ʨʦʟʤʽʨʽʚ, ʥʘʧʨʠʢʣʘʜ ʜʣʷ ʩʪʘʥʠʥ ʤʝʪʘ-

ʣʦʨʽʟʘʣʴʥʠʭ ʚʝʨʩʪʘʪʽʚ. 

ɽʣʝʢʪʨʦʽʩʢʨʦʚʠʡ ʤʝʪʦʜ ʦʙʨʦʙʢʠ [7, 8] ʤʝʪʘʣʽʚ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ 

ʤʽʞ ʜʚʦʤʘ ʟʙʣʠʞʝʥʠʤʠ ʤʝʪʘʣʝʚʠʤʠ ʝʣʝʢʪʨʦʜʘʤʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʧʽʜ 

ʩʪʨʫʤʦʤ (ʘʥʦʜ ï ʜʝʪʘʣʴ, ʷʢʫ ʦʙʨʦʙʣʷʶʪʴ), ʚʠʥʠʢʘʻ ʝʣʝʢʪʨʦʽʩʢʨʦʚʠʡ ʨʦʟʨʷʜ, 
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ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʽʩʮʝʚʝ ʩʧʨʷʤʦʚʘʥʝ ʨʫʡʥʫʚʘʥʥʷ (ʝʣʝʢʪʨʦʝʨʦ-

ʟʽʷ) ʤʝʪʘʣʫ ï ʘʥʦʜʘ. ʎʝʡ ʤʝʪʦʜ ʝʣʝʢʪʨʦʦʙʨʦʙʢʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʦʪʨʠʤʘʥ-

ʥʷ ʥʘʩʢʨʽʟʥʠʭ ʽ ʛʣʫʭʠʭ ʦʪʚʦʨʽʚ ʨʽʟʥʦʛʦ ʧʨʦʬʽʣʶ ʚ ʤʝʪʘʣʝʚʠʭ ʟʘʛʦʪʦʚʢʘʭ 

(ʥʘʧʨʠʢʣʘʜ, ʚ ʰʪʘʤʧʘʭ) ʧʨʠ ʦʙʨʦʙʮʽ ʟʘʛʘʨʪʦʚʘʥʠʭ ʤʝʪʘʣʽʚ, ʪʚʝʨʜʠʭ ʩʧʣʘʚʽʚ 

ʪʘ ʽʥʰʠʭ ʚʘʞʢʦʦʙʨʦʙʣʶʚʘʥʠʭ ʩʪʨʫʤʦʧʨʦʚʽʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ɸʥʦʜʥʦ-ʤʝʭʘʥʽʯʥʠʡ ʤʝʪʦʜ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʧʦʩ-

ʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʯʝʨʝʟ ʝʣʝʢʪʨʦʣʽʪ ʽ ʝʣʝʢʪʨʦʜʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʮʝʩ ʨʦʟʯʠ-

ʥʝʥʥʷ ʧʦʚʝʨʭʥʽ ʘʥʦʜʘ ʟ ʫʪʚʦʨʝʥʥʷʤ ʧʣʽʚʢʠ, ʷʢʘ ʧʨʠʤʫʩʦʚʦ ʟʥʽʤʘʻʪʴʩʷ ʦʙʝʨ-

ʪʦʚʠʤ ʜʠʩʢʦʤ. ʄʝʪʦʜ ʦʙʨʦʙʢʠ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ ʨʦʟʨʽʟʘʥʥʽ ʚʘʞʢʦʦʙʨʦʙ-

ʣʶʚʘʥʠʭ ʤʝʪʘʣʽʚ, ʟʘʪʦʯʫʚʘʥʥʷ ʽ ʜʦʚʝʜʝʥʥʷ ʨʽʟʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʟ ʪʚʝʨ-

ʜʠʭ ʩʧʣʘʚʽʚ, ʦʟʜʦʙʣʶʚʘʥʦʤʫ ʰʣʽʬʫʚʘʥʥʽ ʪʚʝʨʜʠʭ ʤʘʛʥʽʪʥʠʭ ʩʧʣʘʚʽʚ. 

ɸʥʦʜʥʦ-ʤʝʭʘʥʽʯʥʝ ʨʦʟʨʽʟʘʥʥʷ ʤʝʪʘʣʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʜʠʩʢʦʤ-

ʝʣʝʢʪʨʦʜʦʤ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ ʟ ʚʝʣʠʢʦʶ ʰʚʠʜʢʽʩʪʶ. ɼʠʩʢ-ʝʣʝʢʪʨʦʜ ʧʨʠʻʜ-

ʥʘʥʠʡ ʜʦ ʥʝʛʘʪʠʚʥʦʛʦ ʧʦʣʶʩʘ (ʟʘʪʠʩʢʘʯʘ), ʟʘʛʦʪʦʚʢʘ ï ʜʦ ʧʦʟʠʪʠʚʥʦʛʦ. ɺ 

ʟʦʥʫ ʦʙʨʦʙʢʠ ʧʦʜʘʻʪʴʩʷ ʚʦʜʥʠʡ ʨʦʟʯʠʥ ʨʽʜʢʦʛʦ ʩʢʣʘ ï ʝʣʝʢʪʨʦʣʽʪ; ʤʽʞ ʜʠʩ-

ʢʦʤ ʽ ʟʘʛʦʪʦʚʢʦʶ ʙʝʟʧʝʨʝʨʚʥʦ ʧʨʦʭʦʜʠʪʴ ʝʣʝʢʪʨʠʯʥʠʡ ʩʪʨʫʤ. ɺʨʽʟʘʥʥʷ ʜʠ-

ʩʢʘ ʜʦʩʷʛʘʻʪʴʩʷ ʡʦʛʦ ʧʦʧʝʨʝʯʥʦʶ ʧʦʜʘʯʝʶ. ɼʠʩʢ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʟ ʤʘʪʝʨʽʘ-

ʣʫ ʟ ʪʚʝʨʜʽʩʪʶ ʥʠʞʯʝ ʪʚʝʨʜʦʩʪʽ ʟʘʛʦʪʦʚʢʠ, ʷʢʫ ʨʦʟʨʽʟʘʶʪʴ ï ʟ ʤ'ʷʢʦʾ ʩʪʘʣʽ, 

ʤʽʜʽ, ʯʘʚʫʥʫ. 

ʋʣʴʪʨʘʟʚʫʢʦʚʠʡ ʤʝʪʦʜ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʝʥʝʨʛʽʷ ʚʽʙʨʫʶʯʦʛʦ ʽʥ-

ʩʪʨʫʤʝʥʪʫ ʫ ʚʠʛʣʷʜʽ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʢʦʣʠʚʘʥʴ ʧʦʚʽʪʨʷ ʧʝʨʝʜʘʻʪʴʩʷ ʯʘʩʪʠʥ-

ʢʘʤ ʘʙʨʘʟʠʚʥʦʛʦ ʤʽʢʨʦʧʦʨʦʰʢʫ, ʷʢʽ ʥʘʜʭʦʜʷʪʴ ʟʚʘʞʝʥʠʤʠ ʫ ʚʦʜʽ ʘʙʦ ʤʘʩʣʽ 

ʧʽʜ ʪʦʨʮʝʚʫ ʧʦʚʝʨʭʥʶ ʽʥʩʪʨʫʤʝʥʪʫ ʽ ʨʫʡʥʫʶʪʴ ʦʧʨʘʮʴʦʚʘʥʠʡ ʤʘʪʝʨʽʘʣ [9, 

10]. ʎʝʡ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʦʙʨʦʙʣʷʪʠ ʦʪʚʦʨʠ ʙʫʜʴ-ʷʢʦʛʦ ʧʨʦʬʽʣʶ ʚ ʜʝʪʘʣʷʭ, 

ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʚʘʞʢʦʦʙʨʦʙʣʶʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʪʘʢʠʭ, ʷʢ, ʥʘʧʨʠʢʣʘʜ, ʘʣ-

ʤʘʟ, ʩʢʣʦ, ʢʝʨʘʤʽʢʘ, ʪʚʝʨʜʽ ʩʧʣʘʚʠ, ʢʚʘʨʮ ʪʘ ʽʥ. 

ɻʘʣʴʚʘʥʽʯʥʠʡ ʤʝʪʦʜ, ʷʢʠʡ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʝʣʝʢʪʨʦʣʽʟʽ, ʚʠʢʦʨʠʩʪʦʚʫ-

ʶʪʴ ʜʣʷ ʧʦʢʨʠʪʪʷ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʰʘʨʦʤ ʽʥʰʠʭ ʤʝʪʘʣʽʚ. ɼʣʷ ʧʦʢʨʠʪʪʷ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʽ ʤʘʪʝʨʽʘʣʠ ʷʢ ʭʨʦʤ, ʥʽʢʝʣʴ, ʮʠʥʢ, ʤʽʜʴ ʪʘ ʽʥ. ʍʨʦʤʫ-

ʚʘʥʥʷ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʧʨʦʚʦʜʠʪʴʩʷ ʟ ʤʝʪʦʶ ʟʘʧʦʙʽʛʘʥʥʷ ʾʭ ʧʦʰʢʦʜʞʝʥ-

ʥʷ ʚʽʜ ʢʦʨʦʟʽʾ, ʟʙʽʣʴʰʝʥʥʷ ʦʧʽʨʥʦʩʪʽ ʤʝʭʘʥʽʯʥʦʤʫ ʟʥʦʰʫʚʘʥʥʶ, ʧʨʦʜʦʚ-

ʞʝʥʥʷ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ, ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʟʤʽʨʽʚ ʟʥʦʰʝʥʠʭ ʧʦʚʝʨʭʦʥʴ ʪʘ ʜʣʷ 

ʜʦʜʘʥʥʷ ʜʝʪʘʣʷʤ ʢʨʘʩʠʚʦʛʦ ʚʠʜʫ ʽ ʙʣʠʩʢʫ [9]. 

ʅʽʢʝʣʶʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʜʦʜʘʥʥʷ ʚʠʨʦʙʘʤ ʢʨʘʩʠʚʦʾ ʙʣʠʩʢʫ-

ʯʦʾ ʧʦʚʝʨʭʥʽ ʪʘ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʢʦʨʦʟʽʾ ʜʝʪʘʣʝʡ. 

ʆʙʤʽʜʥʝʥʥʶ ʧʽʜʜʘʶʪʴ ʯʘʩʪʠʥʠ ʮʝʤʝʥʪʦʚʘʥʦʾ ʜʝʪʘʣʽ, ʷʢʽ ʥʝ ʧʽʜʣʷʛʘ-

ʶʪʴ ʧʦʜʘʣʴʰʦʤʫ ʟʘʛʘʨʪʫʚʘʥʥʶ, ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʾʭ ʚʽʜ ʥʘʚʫʛʣʝʮʴʦʚʫʚʘʥʥʷ ʟ 

ʤʝʪʦʶ ʧʦʣʽʧʰʝʥʥʷ ʧʦʜʘʣʴʰʦʾ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ. 

ʄʝʪʘʣʽʟʘʮʽʷ ï ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʧʠʣʶʚʘʥʥʷ 

(ʧʫʣʴʚʝʨʠʟʘʮʽʾ) ʨʦʟʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ, ʷʢʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʨʝʤʦʥʪʫ ʽ 

ʚʽʜʥʦʚʣʝʥʥʷ ʟʥʦʰʝʥʠʭ ʜʝʪʘʣʝʡ, ʚʠʧʨʘʚʣʝʥʥʷ ʙʨʘʢʫ, ʧʽʜʚʠʱʝʥʥʷ ʞʘʨʦʪʨʠʚ-

ʢʦʩʪʽ ʜʝʪʘʣʝʡ (ʘʣʽʪʫʚʘʥʥʷ ï ʧʦʢʨʠʪʪʷ ʘʣʶʤʽʥʽʻʤ), ʜʦʜʘʥʥʷ ʘʥʪʠʢʦʨʦʟʽʡʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ (ʦʮʠʥʢʫʚʘʥʥʷ, ʘʣʽʪʫʚʘʥʥʷ). ʇʽʜ ʯʘʩ ʧʨʦʮʝʩʫ ʤʝʪʘʣʽʟʘʮʽʾ ʜʦ 

ʩʦʧʣʘ ʘʧʘʨʘʪʫ ʧʦʜʘʻʪʴʩʷ ʜʨʽʪ ʟ ʤʝʪʘʣʫ, ʩʣʫʞʙʦʚʮʷ ʤʘʪʝʨʽʘʣʦʤ ʜʣʷ ʧʦʢʨʠʪ-

ʪʷ, ʜʦ ʷʢʦʾ ʧʽʜʚʦʜʷʪʴʩʷ ʢʠʩʝʥʴ ʽ ʘʮʝʪʠʣʝʥ, ʱʦ ʜʘʶʪʴ ʧʨʠ ʛʦʨʽʥʥʽ ʚʠʩʦʢʫ 
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ʪʝʤʧʝʨʘʪʫʨʫ (ʜʦ 3000Áʉ), ʜʨʽʪ ʧʣʘʚʠʪʴʩʷ; ʨʦʟʧʣʘʚʣʝʥʠʡ ʤʝʪʘʣ ʨʦʟʧʦʨʦʰʫ-

ʻʪʴʩʷ ʩʪʠʩʥʝʥʠʤ ʧʦʚʽʪʨʷʤ, ʱʦ ʧʦʩʪʫʧʘʻ ʜʦ ʩʦʧʣʘ ʧʽʜ ʪʠʩʢʦʤ, ʟ ʩʠʣʦʶ ʚʜʘ-

ʨʷʻʪʴʩʷ ʦʙ ʧʦʚʝʨʭʥʶ ʜʝʪʘʣʽ ʽ ʤʽʮʥʦ ʜʦ ʥʝʾ ʧʨʠʩʪʘʻ. ʊʝʨʤʽʯʥʘ ʤʝʪʘʣʽʟʘʮʽʷ ï 

ʮʝ ʧʨʦʮʝʩ ʧʽʜ ʯʘʩ ʷʢʦʛʦ ʜʝʪʘʣʽ ʥʘʛʨʽʚʘʶʪʴ ʨʘʟʦʤ ʟ ʨʦʟʧʣʘʚʣʝʥʠʤ ʤʝʪʘʣʦʤ 

ʧʦʢʨʠʪʪʷ (ʥʘʧʨʠʢʣʘʜ, ʘʣʶʤʽʥʽʻʤ) ʜʣʷ ʟʤʽʥʠ ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʚʝʨʭ-

ʥʝʚʦʛʦ ʰʘʨʫ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʞʘʨʦʪʨʠʚʢʦʩʪʽ ʜʝʪʘʣʝʡ ʽ ʜʦʜʘʥʥʷ ʾʤ ʘʥ-

ʪʠʢʦʨʦʟʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʇʦʢʨʠʪʪʷ ʪʚʝʨʜʠʤʠ ʩʧʣʘʚʘʤʠ ʟ ʤʝʪʦʶ ʧʽʜʚʠ-

ʱʝʥʥʷ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʜʝʪʘʣʝʡ ʧʨʦʚʦʜʠʪʴʩʷ ʰʣʷʭʦʤ ʥʘʚʘʨʢʠ ʘʙʦ ʥʘʧʣʘʚ-

ʣʝʥʥʷ ʪʚʝʨʜʠʭ ʩʧʣʘʚʽʚ ʥʘ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʝʡ [10]. 

ɿʚʘʨʶʚʘʥʥʷ ʤʝʪʘʣʽʚ ï ʦʜʠʥ ʽʟ ʩʧʦʩʦʙʽʚ ʟ'ʻʜʥʘʥʥʷ ʤʝʪʘʣʝʚʠʭ ʜʝʪʘʣʝʡ; 

ʷʢʠʡ ʧʦʜʽʣʷʶʪʴ ʥʘ ʭʽʤʽʯʥʝ (ʛʘʟʦʚʝ, ʪʝʨʤʽʪʥʝ ʽ ʽʥ.) ʽ ʝʣʝʢʪʨʠʯʥʝ (ʝʣʝʢʪʨʦʜʫ-

ʛʦʚʝ, ʢʦʥʪʘʢʪʥʝ ʽ ʽʥ.). ɿʚʘʨʶʚʘʥʥʷ ʤʦʞʝ ʟʘʤʽʥʠʪʠ ʧʘʡʢʫ, ʢʣʝʧʢʫ, ʢʦʚʢʫ, 

ʣʠʪʪʷ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʠ ʝʢʦʥʦʤʽʶ ʤʝʪʘʣʫ, ʱʦ ʟʤʝʥʰʫʻ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʦʜʫʢʮʽʾ, ʟʜʝʰʝʚʣʶʻ ʚʠʨʦʙʥʠʮʪʚʦ. 

ʇʽʜ ʯʘʩ ʽ ʧʽʩʣʷ ʦʙʨʦʙʢʠ ʜʝʪʘʣʝʡ ʧʨʦʚʦʜʠʪʴʩʷ ʾʭ ʦʯʠʩʪʢʘ, ʧʨʦʤʠʚʢʘ, 

ʧʨʦʩʫʰʢʘ ʪʘ ʧʦʢʨʠʪʪʷ ʤʘʩʪʠʣʦʤ. ʆʯʠʱʝʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʤʝʭʘʥʽʯʥʠʤʠ ʘʙʦ 

ʭʽʤʽʯʥʠʤʠ ʩʧʦʩʦʙʘʤʠ, ʧʨʦʤʠʚʢʘ ï ʚ ʤʠʡʥʠʭ ʙʘʢʘʭ ʘʙʦ ʤʠʡʥʠʭ ʤʘʰʠʥʘʭ, 

ʧʨʦʩʫʰʢʘ ï ʦʙʜʫʚʘʥʥʷ ʩʪʠʩʥʝʥʠʤ ʧʦʚʽʪʨʷʤ. ɼʝʪʘʣʽ ʧʦʢʨʠʚʘʶʪʴ ʟʤʘʱʝʥʥʷʤ 

ʟ ʤʝʪʦʶ ʟʘʧʦʙʽʛʘʥʥʷ ʢʦʨʦʟʽʾ. 

 

 

ʇʠʪʘʥʥʷ ʜʣʷ ʢʦʥʪʨʦʣʶ 

 

1. ʑʦ ʪʘʢʝ ʚʠʨʽʙ, ʥʘʟʚʽʪʴ ʚʠʜʠ ʚʠʨʦʙʽʚ? ʑʦ ʪʘʢʝ ʩʢʣʘʜʘʣʴʥʘ ʦʜʠʥʠʮʷ, 

ʢʦʤʧʣʝʢʩ, ʢʦʤʧʣʝʢʪ? 

2. ɼʘʡʪʝ ʚʠʟʥʘʯʝʥʥʷ ʚʠʨʦʙʥʠʯʦʤʫ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʮʝʩʫ. 

3. ʅʘʟʚʽʪʴ ʪʠʧʠ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʜʘʡʪʝ ʾʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ. 

4. ʅʘʟʚʽʪʴ ʦʩʥʦʚʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʦʙʨʦʙʢʠ ʜʝʪʘʣʝʡ ʤʘʰʠʥ. 
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2 ʗʂɯʉʊʔ ɺʀʈʆɹɯɺ ʄɸʐʀʅʆɹʋɼʋɺɸʅʅʗ. 

ʆʉʅʆɺʀ ɹɸɿʋɺɸʅʅʗ ɺ ʄɸʐʀʅʆɹʋɼʋɺɸʅʅɯ 

 

 

2.1 ʇʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʤʘʰʠʥʠ ʽ ʾʾ ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ 

 

 

ʗʢʽʩʪʴ ʤʘʰʠʥʠï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʦʙʫʤʦʚ-

ʣʶʶʪʴ ʾʾ ʧʨʠʜʘʪʥʽʩʪʴ ʟʘʜʦʚʦʣʴʥʷʪʠ ʚʠʟʥʘʯʝʥʽ ʧʦʪʨʝʙʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʾ ʧʨʠ-

ʟʥʘʯʝʥʥʷ [11]. 

ʇʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʤʘʰʠʥʠ: 

1) ʪʝʭʥʽʯʥʠʡ ʨʽʚʝʥʴ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʩʪʫʧʽʥʴ ʜʦʩʢʦʥʘʣʦʩʪʽ ʤʘʰʠʥʠ (ʧʦ-

ʪʫʞʥʽʩʪʴ, ʢ.ʢ.ʜ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʽ ʪ. ʜ.); 

2) ʚʠʨʦʙʥʠʯʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ (ʘʙʦ ʧʦʢʘʟʥʠʢʠ ʪʝʭʥʦʣʦʛʽʯʥʦʩ-

ʪʽ ʢʦʥʩʪʨʫʢʮʽʾ), ʷʢʽ ʬʽʢʩʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʨʽʰʝʥʴ ʟ ʪʦʯʢʠ 

ʟʦʨʫ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʚʠʪʨʘʪ ʧʨʘʮʽ ʽ ʟʘʩʦʙʽʚ ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠ-

ʨʦʙʫ, ʡʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʶ, ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʨʝʤʦʥʪ; 

3) ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ (ʥʘʜʽʡʥʽʩʪʴ ʚʠʨʦʙʫ, ʝʨʛʦʥʦʤʽʯʥʘ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʘ, ʝʩʪʝʪʠʯʥʘ ʦʮʽʥʢʘ). 

ʅʘʜʽʡʥʽʩʪʴï ʮʝ ʚʣʘʩʪʠʚʽʩʪʴ ʚʠʨʦʙʫ ʟʙʝʨʽʛʘʪʠ ʟʥʘʯʝʥʥʷ ʫʩʪʘʥʦʚʣʝʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʫ ʚʠʟʥʘʯʝʥʠʭ ʤʝʞʘʭ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘʜʘʥʠʤ 

ʨʝʞʠʤʘʤ ʽ ʫʤʦʚʘʤ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʪʨʘʥʩʧʦʨʪʫ-

ʚʘʥʥʷ [11]. 

 

 

2.2 ʊʦʯʥʽʩʪʴ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽ ʷʢʽʩʪʴ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ 

ʤʘʰʠʥ. ʌʘʢʪʦʨʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʪʦʯʥʽʩʪʴ ʦʙʨʦʙʢʠ 

 

 

ʊʦʯʥʽʩʪʴ ʜʝʪʘʣʽ ʟʘ ʛʝʦʤʝʪʨʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʧôʷʪʴʤʘ ʚʠʜʘʤʠ ʚʽʜʭʠʣʝʥʴ: ʟʘ ʨʦʟʤʽʨʦʤ, ʟʘ ʬʦʨʤʦʶ, ʟʘ ʨʦʟʪʘʰʫʚʘʥʥʷʤ, ʟʘ 

ʭʚʠʣʷʩʪʽʩʪʶ, ʟʘ ʰʦʨʩʪʢʽʩʪʶ [12, 13]. 

ʇʨʠ ʥʦʨʤʫʚʘʥʥʽ ʪʦʯʥʦʩʪʽ ʨʦʟʤʽʨʽʚ ʜʝʪʘʣʝʡ ʨʦʟʨʽʟʥʷʶʪʴ ʥʦʤʽʥʘʣʴʥʽ, 

ʜʽʡʩʥʽ ʽ ʛʨʘʥʠʯʥʽ ʨʦʟʤʽʨʠ. ɺʽʜʥʽʤʘʶʯʠ ʚʽʜ ʜʽʡʩʥʠʭ ʽ ʛʨʘʥʠʯʥʠʭ ʨʦʟʤʽʨʽʚ 

ʥʦʤʽʥʘʣʴʥʠʡ, ʥʘʭʦʜʷʪʴ ʜʽʡʩʥʽ ʽ ʛʨʘʥʠʯʥʽ ʚʽʜʭʠʣʝʥʥʷ. 

ʅʦʤʽʥʘʣʴʥʠʡ ʨʦʟʤʽʨ Dʥ, ʷʢʠʡ ʦʪʨʠʤʫʶʪʴ ʫ ʨʝʟʫʣʴʪʘʪʽ ʽʥʞʝʥʝʨʥʠʭ ʨʦ-

ʟʨʘʭʫʥʢʽʚ, ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʦʢʨʫʛʣʶʶʪʴ ʜʦ ʥʘʡʙʣʠʞʯʦʛʦ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʟʥʘʯʝʥʥʷ. ʆʢʨʫʛʣʝʥʥʷ ʨʦʟʤʽʨʽʚ ʩʢʦʨʦʯʫʻ ʾʭ ʟʘʛʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʫ ʤʘʰʠʥʦʙʫ-

ʜʫʚʘʥʥʽ. 

ɼʽʡʩʥʽ ʨʦʟʤʽʨʠ ʽ ʜʽʡʩʥʽ ʚʽʜʭʠʣʝʥʥʷ ʚʠʟʥʘʯʘʶʪʴ ʫ ʨʝʟʫʣʴʪʘʪʽ ʚʠʤʽʨʫ 

ʨʝʘʣʴʥʠʭ ʦʙôʻʢʪʽʚ. 

ʈʦʟʤʽʨʠ, ʷʢʠʤʠ ʦʙʤʝʞʫʶʪʴ ʜʦʧʫʩʪʠʤʽ ʟʤʽʥʠ ʜʽʡʩʥʠʭ ʨʦʟʤʽʨʽʚ, ʥʘʟʠ-

ʚʘʶʪʴ ʛʨʘʥʠʯʥʠʤʠ. 

ʅʘʡʙʽʣʴʰʦʤʫ ʛʨʘʥʠʯʥʦʤʫ ʨʦʟʤʽʨʫ Dʥʙ ʚʽʜʧʦʚʽʜʘʻ ʚʝʨʭʥʻ ʛʨʘʥʠʯʥʝ ʚʽʜ-

ʭʠʣʝʥʥʷ ɺɺ, ʘ ʥʘʡʤʝʥʰʦʤʫ Dʥʤ ï ʥʠʞʥʻ ʛʨʘʥʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ ʅɺ (ʨʠʩ. 2.1; 
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2.2). ɻʨʘʥʠʯʥʽ ʚʽʜʭʠʣʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʜʘʪʥʠʤʠ, ʚʽʜôʻʤʥʠʤʠ ʘʙʦ ʥʫʣʴʦʚʠʤʠ. 

 

 

ʈʠʩʫʥʦʢ 2.1 ï ʇʦʣʷ ʜʦʧʫʩʢʽʚ ʜʣʷ ʚʘʣʘ ʽ ʦʪʚʦʨʫ 

 

ʈʽʟʥʠʮʶ ʤʽʞ ʛʨʘʥʠʯʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʘʙʦ ʛʨʘʥʠʯʥʠʤʠ ʚʽʜʭʠʣʝʥʥʷʤʠ 

ʥʘʟʠʚʘʶʪʴ ʜʦʧʫʩʢʦʤ ʨʦʟʤʽʨʫ:ʅʄʅɹ DD -=d , ʘʙʦ ʅɺɺɺ-=d , ʜʝ ɺɺ ï 

ʚʝʨʭʥʻ ʚʽʜʭʠʣʝʥʥʷ; ʅɺ ï ʥʠʞʥʻ ʚʽʜʭʠʣʝʥʥʷ. 

ʅʘʧʨʠʢʣʘʜ: ʜʣʷ ʨʦʟʤʽʨʫ 
01,0

04,045+-  ʜʽʡʩʥʽ ʨʦʟʤʽʨʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚ ʤʝʞʘʭ 

45,01 ï 44,96 ʤʤ. ɼʦʧʫʩʢ ʨʦʟʤʽʨʫ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ: d = 45,01 ï 44,96 = 

= 0,05 ʤʤ ʘʙʦ d = 0,01 ï (ï0,04) = 0,05 ʤʤ 

ɼʦʧʫʩʢ ʻ ʧʦʢʘʟʥʠʢʦʤ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʪʦʯʥʽʩʪʴ ʽ ʚʽʜʦʙʨʘʞʫʻ ʟʘʪʨʘ-

ʪʠ ʥʘ ʦʙʨʦʙʢʫ. ʏʠʤ ʤʝʥʰʝ ʜʦʧʫʩʢ, ʪʠʤ ʚʠʱʝ ʪʦʯʥʽʩʪʴ, ʪʠʤ ʙʽʣʴʰ ʪʨʫʜʦʤʽʩ-

ʪʢʦʶ ʙʫʜʝ ʦʙʨʦʙʢʘ ʟʘʛʦʪʦʚʢʠ. 

 

 

ʈʠʩʫʥʦʢ 2.2 ï ʇʨʠʢʣʘʜ ʧʦʟʥʘʯʝʥʥʷ ʧʦʣʽʚ ʜʦʧʫʩʢʽʚ ʥʘ ʢʨʝʩʣʝʥʥʷʭ 

 

ɺʽʜʥʦʩʥʠʡ ʨʽʚʝʥʴ ʪʦʯʥʦʩʪʽ ʨʦʟʤʽʨʽʚ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ ʢʚʘʣʽʪʝʪʘʤʠ. 

ɼʣʷ ʨʦʟʤʽʨʽʚ ʚʽʜ 1 ʜʦ 10000 ʤʤ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 19 ʢʚʘʣʽʪʝʪʽʚ ʪʦʯʥʦʩʪʽ 

(IT01, IT0, IT1...IT17). ʇʦʣʝ ʜʦʧʫʩʢʫ ï ʣʘʪʠʥʩʴʢʠʤʠ ʧʨʦʧʠʩʥʠʤʠ ʣʽʪʝʨʘʤʠ 

ʜʣʷ ʦʪʚʦʨʫ ï A, B, C, CD, D, E, EF, F, FG, G, H, Js, K, M, N, P, R, S, T, U, V, 

X, Y, Z, ZA, ZB, ZC, ʜʣʷ ʚʘʣʘ: a, b, c, cd, d, e, ef, f, fg, g, h, js, k, m, n, p, r, s, t, 

u, v, x, y, z, za, zb, zc. ɿʥʘʯʝʥʥʷ ʜʦʧʫʩʢʫ ʟʨʦʩʪʘʻ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʥʦʤʝʨʫ 

ʢʚʘʣʽʪʝʪʫ. ʇʨʠ ʤʝʭʘʥʽʯʥʽʡ ʦʙʨʦʙʮʽ ʪʦʯʥʽʩʪʴ ʨʦʟʤʽʨʽʚ ʟʤʽʥʶʻʪʴʩʷ ʚ ʤʝʞʘʭ 

ʚʽʜ IT14 ʜʦ IT5.   
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ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʦʯʥʦʩʪʽ ʬʦʨʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠʣʝʛʣʽ ʧʦʚʝʨʭʥʽ ʽ 

ʧʨʦʬʽʣʽ, ʷʢʽ ʤʘʶʪʴ ʽʜʝʘʣʴʥʫ ʢʦʥʬʽʛʫʨʘʮʽʶ ʽ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʽ ʜʦ ʨʝ-

ʘʣʴʥʦʾ ʧʦʚʝʨʭʥʽ ʘʙʦ ʧʝʨʝʨʽʟʫ ʽ ʧʨʦʭʦʜʷʪʴ ʧʦʟʘ ʤʘʪʝʨʽʘʣʫ ʜʝʪʘʣʽ (ʨʠʩ. 2.3). 

 

 

1 ï ʧʨʠʣʝʛʣʠʡ ʧʨʦʬʽʣʴ; 2 ï ʨʝʘʣʴʥʠʡ ʧʨʦʬʽʣʴ; o ï ʜʦʧʫʩʢ ʢʨʫʛʣʦʪʠ 

ʈʠʩʫʥʦʢ 2.3 ï ʉʭʝʤʘ ʚʠʟʥʘʯʝʥʥʷ ʪʦʯʥʦʩʪʽ ʬʦʨʤʠ 

 

ʇʦʢʘʟʥʠʢ Dű ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰʦʶ ʚʽʜʩʪʘʥʥʶ ʚʽʜ ʪʦʯʦʢ ʨʝʘʣʴʥʦʾ 
ʧʦʚʝʨʭʥʽ (ʧʨʦʬʽʣʶ) ʜʦ ʧʨʠʣʝʛʣʦʾ ʧʦʚʝʨʭʥʽ (ʧʨʦʬʽʣʶ) ʧʦ ʥʦʨʤʘʣʽ ʜʦ ʦʩʪʘʥʥʴʦʾ. 

ɺʽʜʭʠʣʝʥʥʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʦʚʝʨʭʥʽ (ʧʨʦʬʽʣʶ) ï ʮʝ ʚʽʜʭʠʣʝʥʥʷ ʾʾ (ʡʦ-

ʛʦ) ʨʝʘʣʴʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʽʜ ʽʜʝʘʣʴʥʦʛʦ ʧʨʘʚʠʣʴʥʦʛʦ. ʑʦʙ ʚʠʢʣʶʯʠʪʠ 

ʧʨʠ ʮʴʦʤʫ ʚʧʣʠʚ ʚʽʜʭʠʣʝʥʥʷ ʬʦʨʤʠ, ʨʝʘʣʴʥʽ ʧʦʚʝʨʭʥʽ (ʧʨʦʬʽʣʽ) ʟʘʤʽʥʶʶʪʴ 

ʧʨʠʣʝʛʣʠʤʠ, ʘ ʟʘ ʦʩʽ, ʧʣʦʱʠʥʠ ʩʠʤʝʪʨʽʾ ʽ ʮʝʥʪʨʠ ʨʝʘʣʴʥʠʭ ʧʦʚʝʨʭʦʥʴ (ʧʨʦʬʽ-

ʣʽʚ) ʧʨʠʡʤʘʶʪʴ ʦʩʽ, ʧʣʦʱʠʥʠ ʩʠʤʝʪʨʽʾ ʽ ʮʝʥʪʨʠ ʧʨʠʣʝʛʣʠʭ ʝʣʝʤʝʥʪʽʚ. 

ʅʘʧʨʠʢʣʘʜ, ʚʽʜʭʠʣʝʥʥʷ ʩʧʽʚʚʽʩʥʦʩʪʽ ʚʽʜʥʦʩʥʦ ʦʩʽ ʙʘʟʦʚʦʾ ʧʦʚʝʨʭʥʽ 

ʦʮʽʥʶʻʪʴʩʷ ʥʘʡʙʽʣʴʰʦʶ ʚʽʜʩʪʘʥʥʶ Dr ʤʽʞ ʚʽʩʩʶ ʧʦʚʝʨʭʥʽ ʦʙʝʨʪʘʥʥʷ 1, ʱʦ 
ʨʦʟʛʣʷʜʘʻʪʴʩʷ, ʽ ʚʽʩʩʶ ʙʘʟʦʚʦʾ ʧʦʚʝʨʭʥʽ 2 ʥʘ ʜʦʚʞʠʥʽ L ʜʽʣʷʥʢʠ, ʷʢʘ ʥʦʨʤʫ-

ʻʪʴʩʷ (ʨʠʩ. 2.4). 

 

 

ʈʠʩʫʥʦʢ 2.4 ï ʉʭʝʤʘ ʚʠʟʥʘʯʝʥʥʷ ʪʦʯʥʦʩʪʽ ʨʦʟʪʘʰʫʚʘʥʥʷ 

 

ʇʨʠʧʫʩʪʠʤʽ ʚʽʜʭʠʣʝʥʥʷ ʬʦʨʤʠ ʨʝʛʣʘʤʝʥʪʫʶʪʴʩʷ ʜʦʧʫʩʢʘʤʠ ʢʨʫʛʣʦ-

ʪʠ, ʮʠʣʽʥʜʨʠʯʥʦʩʪʽ, ʧʣʦʱʠʥʥʦʩʪʽ ʽ ʪ. ʜ., ʘ ʧʨʠʧʫʩʪʠʤʽ ʚʽʜʭʠʣʝʥʥʷ ʨʦʟʪʘʰʫ-

ʚʘʥʥʷ ï ʜʦʧʫʩʢʘʤʠ ʧʘʨʘʣʝʣʴʥʦʩʪʽ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʽ, ʩʧʽʚʚʽʩʥʦʩʪʽ ʽ ʪ. ʜ. 

ɺʠʤʽʨʶʶʯʠ ʮʠʣʽʥʜʨʠʯʥʫ ʜʝʪʘʣʴ ʫ ʧʦʧʝʨʝʯʥʦʤʫ ʧʝʨʝʨʽʟʽ ʧʦ ʚʟʘʻʤʥʦ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʤ ʜʽʘʤʝʪʨʘʤ, ʚʠʷʚʣʷʶʪʴ ʦʚʘʣʴʥʽʩʪʴ (ʨʠʩ. 2.5, ʘ), ʘ ʚʠʤʽ-

ʨʦʤ ʜʽʘʤʝʪʨʽʚ ʫ ʧʦʟʜʦʚʞʥʴʦʤʫ ʧʝʨʝʨʽʟʽ ʫʩʪʘʥʦʚʣʶʶʪʴ ʥʘʷʚʥʽʩʪʴ ʢʦʥʫʩʦʧʦ-

ʜʽʙʥʦʩʪʽ (ʨʠʩ. 2.5, ʙ), ʙʦʯʢʦʧʦʜʽʙʥʦʩʪʽ (ʨʠʩ. 2.5, ʚ), ʩʽʜʣʦʧʦʜʽʙʥʦʩʪʽ (ʨʠʩ. 

2.5, ʛ). ɺʽʜʭʠʣʝʥʥʷ ʬʦʨʤʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘʣʝʞʥʽʩʪʶ Dű =(dmax ï dmin)/2 
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ʈʠʩʫʥʦʢ 2.5 ï ʉʭʝʤʘ ʚʠʤʽʨʫ ʚʽʜʭʠʣʝʥʥʷ ʬʦʨʤʠ 

 

ʇʨʠ ʨʦʟʛʣʷʜʽ ʚʽʜʭʠʣʝʥʥʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʨʝʘʣʴʥʦʾ ʧʦʚʝʨʭʥʽ ʙʝʟ ʟʘʤʽʥʠ 

ʾʾ ʧʨʠʣʝʛʣʦʶ ʦʮʽʥʶʻʪʴʩʷ ʩʫʤʘʨʥʝ ʚʽʜʭʠʣʝʥʥʷ ʬʦʨʤʠ ʽ ʨʦʟʪʘʰʫʚʘʥʥʷ. 

ʅʘʧʨʠʢʣʘʜ, ʨʘʜʽʘʣʴʥʝ ʙʠʪʪʷ ʮʠʣʽʥʜʨʠʯʥʦʾ ʧʦʚʝʨʭʥʽ ʚʠʟʥʘʯʘʶʪʴ Dŭ 

ʥʘʡʙʽʣʴʰʦʾ ʡ ʥʘʡʤʝʥʰʦʾ ʚʽʜʩʪʘʥʝʡ ʚʽʜ ʪʦʯʦʢ ʨʝʘʣʴʥʦʾ ʧʦʚʝʨʭʥʽ ʜʦ ʙʘʟʦʚʦʾ 

ʦʩʽ ʆ (ʨʠʩ. 2.6). 

 

ʈʠʩʫʥʦʢ 2.6 ï ʉʭʝʤʘ ʚʠʤʽʨʫ ʨʘʜʽʘʣʴʥʦʛʦ ʙʠʪʪʷ 

 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʜʦʧʫʩʢʽʚ ʬʦʨʤʠ ʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ 

ʪʘʙʣ. 2.2. 

ʍʚʠʣʷʩʪʽʩʪʴ ʽ ʰʦʨʩʪʢʽʩʪʴ ʥʝ ʚʠʟʥʘʯʘʶʪʴ ʚʽʜʭʠʣʝʥʥʷ ʬʦʨʤʠ ʜʝʪʘʣʽ, 

ʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʨʝʣʴʻʬ ʾʾ ʧʦʚʝʨʭʥʽ. 

ʍʚʠʣʷʩʪʽʩʪʴ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʥʝʨʽʚʥʦʩʪʝʡ, ʱʦ ʧʝʨʽʦʜʠʯʥʦ ʯʝʨʛʫʶʪʴʩʷ 

ʟ ʚʽʜʥʦʩʥʦ ʚʝʣʠʢʠʤ ʢʨʦʢʦʤ, ʱʦ ʧʝʨʝʚʠʱʫʻ ʧʨʠ ʚʠʤʽʨʽ ʰʦʨʩʪʢʦʩʪʽ ʙʘʟʦʚʫ 

ʜʦʚʞʠʥʫ. 

ʐʦʨʩʪʢʽʩʪʴ ʧʦʚʝʨʭʥʽ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʥʝʨʽʚʥʦʩʪʝʡ ʟ ʚʽʜʥʦʩʥʦ ʤʘʣʠʤʠ 

ʢʨʦʢʘʤʠ ʽ ʚʠʩʦʪʦʶ, ʱʦ ʦʮʽʥʶʶʪʴ ʥʘ ʙʘʟʦʚʽʡ ʜʦʚʞʠʥʽ (ʨʠʩ. 2.7). 

ʇʘʨʘʤʝʪʨʠ ʰʦʨʩʪʢʦʩʪʽ ʧʽʜʨʦʟʜʽʣʷʶʪʴʩʷ ʥʘ ʪʨʠ ʛʨʫʧʠ: ʧʘʨʘʤʝʪʨʠ ʚʠ-

ʩʦʪʠ (Ra ï ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ ʧʨʦʬʽʣʶ, Rz ï ʚʠʩʦʪʘ ʥʝʨʽʚʥʦ-

ʩʪʝʡ ʧʨʦʬʽʣʶ ʧʦ 10 ʪʦʯʢʘʤ, Rmax ï ʥʘʡʙʽʣʴʰʘ ʚʠʩʦʪʘ ʥʝʨʽʚʥʦʩʪʝʡ ʧʨʦʬʽʣʶ), 

ʧʘʨʘʤʝʪʨʠ ʢʨʦʢʫ (Sm ï ʩʝʨʝʜʥʽʡ ʢʨʦʢ ʥʝʨʽʚʥʦʩʪʝʡ, S ï ʩʝʨʝʜʥʽʡ ʢʨʦʢ ʥʝʨʽʚ-

ʥʦʩʪʝʡ ʧʨʦʬʽʣʶ ʧʦ ʚʝʨʰʠʥʘʭ), ʚʽʜʥʦʩʥʫ ʦʧʦʨʥʫ ʜʦʚʞʠʥʫ ʧʨʦʬʽʣʶ tp. 

ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʧʦʢʘʟʥʠʢʽʚ ʰʦʨʩʪʢʦʩʪʽ ʧʦʚʝʨʭʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʻʜʠʥʫ 

ʙʘʟʫ ï ʩʝʨʝʜʥʶ ʣʽʥʽʶ m. ʉʝʨʝʜʥʷ ʣʽʥʽʷ ʤʘʻ ʬʦʨʤʫ ʥʦʤʽʥʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ ʽ 

ʧʨʦʚʦʜʠʪʴʩʷ ʪʘʢ, ʱʦʙ ʫ ʤʝʞʘʭ ʙʘʟʦʚʦʾ ʜʦʚʞʠʥʠ l ʩʝʨʝʜʥʻ ʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠ-

ʣʝʥʥʷ ʪʦʯʦʢ ʧʨʦʬʽʣʶ ʚʽʜ ʮʽʻʾ ʣʽʥʽʾ ʙʫʣʦ ʤʽʥʽʤʘʣʴʥʠʤ (ʪʘʙʣ. 2.1). 
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ʊʘʙʣʠʮʷ 2.1 ï ʂʣʘʩʠʬʽʢʘʮʽʷ ʜʦʧʫʩʢʽʚ ʬʦʨʤʠ ʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ 
 

ɻʨʫʧʘ ʜʦʧʫʩʢʽʚ ɺʠʜ ʜʦʧʫʩʢʫ ɿʥʘʢ 

ɼʦʧʫʩʢʠ ʬʦʨʤʠ 

ɼʦʧʫʩʢ ʧʨʷʤʦʣʽʥʽʡʥʦʩʪʽ 

ɼʦʧʫʩʢ ʧʣʦʱʠʥʥʦʩʪʽ 

ɼʦʧʫʩʢ ʢʨʫʛʣʦʪʠ 

ɼʦʧʫʩʢ ʮʠʣʽʥʜʨʠʯʥʦʩʪʽ 

ɼʦʧʫʩʢ ʧʨʦʬʽʣʶ ʧʦʟʜʦʚʞʥʴʦʛʦ 

ʧʝʨʝʨʽʟʫ  

ɼʦʧʫʩʢʠ ʨʦʟʪʘʰʫ-

ʚʘʥʥʷ 

ɼʦʧʫʩʢ ʧʘʨʘʣʝʣʴʥʦʩʪʽ 

ɼʦʧʫʩʢ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʽ 

ɼʦʧʫʩʢ ʥʘʭʠʣʫ 

ɼʦʧʫʩʢ ʩʧʽʚʚʽʩʥʦʩʪʽ 

ɼʦʧʫʩʢ ʩʠʤʝʪʨʠʯʥʦʩʪʽ 

ʇʦʟʠʮʽʡʥʠʡ ʜʦʧʫʩʢ 

ɼʦʧʫʩʢ ʧʝʨʝʪʠʥʫ ʦʩʝʡ  

ʉʫʤʘʨʥʽ ʜʦʧʫʩʢʠ 

ʬʦʨʤʠ ʽ ʨʦʟʪʘʰʫ-

ʚʘʥʥʷ 

ɼʦʧʫʩʢ ʨʘʜʽʘʣʴʥʦʛʦ ʘʙʦ ʪʦʨʮʝʚʦʛʦ 

ʙʠʪʪʷ  

 ɼʦʧʫʩʢ ʧʦʚʥʦʛʦ ʨʘʜʽʘʣʴʥʦʛʦ ʘʙʦ 

ʪʦʨʮʝʚʦʛʦ ʙʠʪʪʷ  

ɼʦʧʫʩʢ ʬʦʨʤʠ ʟʘʜʘʥʦʛʦ ʧʨʦʬʽʣʶ 

ɼʦʧʫʩʢ ʬʦʨʤʠ ʟʘʜʘʥʦʾ ʧʦʚʝʨʭʥʽ  
 

 

 
ʈʠʩʫʥʦʢ 2.7 ï ʇʨʦʬʽʣʴ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʽ 

 

Ra ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʘʙʩʦʣʶʪʥʠʤ ʟʥʘʯʝʥʥʷʤ ʚʽʜʭʠʣʝʥʴ ʧʨʦʬʽʣʶ y(x), (yi) 

ʫ ʤʝʞʘʭ ʙʘʟʦʚʦʾ ʜʦʚʞʠʥʠ: 

 

Ra y x dx y
l n i

i

nl
= @

=
äñ

1 1

10

( ) ,     (2.1) 

 

ʜʝ n ï ʢʽʣʴʢʽʩʪʴ ʜʠʩʢʨʝʪʥʘ ʦʙʤʽʨʶʚʘʥʠʭ ʚʽʜʭʠʣʝʥʴ; 
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Rz ʚʠʟʥʘʯʘʶʪʴ ʷʢ ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʩʫʤʠ ʘʙʩʦʣʶʪʥʠʭ ʟʥʘʯʝʥʴ ʚʠʩʦʪ 

ʧ'ʷʪʠ ʥʘʡʙʽʣʴʰʠʭ ʚʠʩʪʫʧʽʚ Hmax ʽ ʛʣʠʙʠʥ ʧ'ʷʪʠ ʥʘʡʙʽʣʴʰʠʭ ʟʘʧʘʜʠʥ ʅmin ʫ 

ʤʝʞʘʭ ʙʘʟʦʚʦʾ ʜʦʚʞʠʥʠ: 

 

Rz H Hi i
ii

= +
=
ä

=
ä1

5 1

5

1

5
( max min ) .   (2.2) 

 

ʉʝʨʝʜʥʽʡ ʢʨʦʢ ʥʝʨʽʚʥʦʩʪʝʡ Sm ʚʠʟʥʘʯʘʶʪʴ ʷʢ ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ 

ʟʥʘʯʝʥʥʷ ʢʨʦʢʫ ʥʝʨʽʚʥʦʩʪʝʡ Smi ʫ ʤʝʞʘʭ ʙʘʟʦʚʦʾ ʜʦʚʞʠʥʠ: 

 

Sm Sm
n i

i

n
=

=
ä1

1

     (2.3) 

 

ʉʝʨʝʜʥʽʡ ʢʨʦʢ ʥʝʨʽʚʥʦʩʪʝʡ ʧʨʦʬʽʣʶ ʧʦ ʚʝʨʰʠʥʘʭ S ï ʮʝ ʩʝʨʝʜʥʻ ʘʨʠ-

ʬʤʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʢʨʦʢʫ ʥʝʨʽʚʥʦʩʪʝʡ ʧʨʦʬʽʣʶ ʧʦ ʚʝʨʰʠʥʘʭ Si ʫ ʤʝʞʘʭ 

ʙʘʟʦʚʦʾ ʜʦʚʞʠʥʠ: 

S S
n i

i

n
=

=
ä1

1

      (2.4) 

 

ɺʽʜʥʦʩʥʘ ʦʧʦʨʥʘ ʜʦʚʞʠʥʘ ʧʨʦʬʽʣʶ tp ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʚʽʜʥʦʰʝʥʥʷ 

ʦʧʦʨʥʦʾ ʜʦʚʞʠʥʠ ʧʨʦʬʽʣʶ hp ʜʦ ʙʘʟʦʚʦʾ ʜʦʚʞʠʥʠ: 

 

t b p
p

p

l l i
i

n
= = Ö

=
ä

h
1

1

    (2.5) 

 

ʆʧʦʨʥʘ ʜʦʚʞʠʥʘ ʧʨʦʬʽʣʶ hpï ʮʝ ʩʫʤʘ ʜʦʚʞʠʥ ʚʽʜʨʽʟʢʽʚ ʫ ʤʝʞʘʭ ʙʘ-

ʟʦʚʦʾ ʜʦʚʞʠʥʠ, ʱʦ ʚʽʜʪʠʥʘʶʪʴʩʷ ʥʘ ʟʘʜʘʥʦʤʫ ʨʽʚʥʽ ʚ ʤʘʪʝʨʽʘʣʽ ʚʠʩʪʫʧʽʚ 

ʧʨʦʬʽʣʶ ʣʽʥʽʻʶ, ʝʢʚʽʜʠʩʪʘʥʪʥʦʾ ʩʝʨʝʜʥʽʡ ʣʽʥʽʾ. 

ɽʢʦʥʦʤʽʯʥʘ ʪʦʯʥʽʩʪʴ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠï ʮʝ ʪʦʯʥʽʩʪʴ, ʱʦ ʧʨʠ ʤʽʥʽ-

ʤʘʣʴʥʽʡ ʩʦʙʽʚʘʨʪʦʩʪʽ ʦʙʨʦʙʢʠ ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ ʥʦʨʤʘʣʴʥʠʭ ʚʠʨʦʙʥʠʯʠʭ 

ʫʤʦʚʘʭ, ʱʦ ʧʝʨʝʜʙʘʯʘʶʪʴ ʨʦʙʦʪʫ ʥʘ ʩʧʨʘʚʥʦʤʫ ʦʙʣʘʜʥʘʥʥʽ ʟ ʟʘʩʪʦʩʫʚʘʥ-

ʥʷʤ ʥʝʦʙʭʽʜʥʠʭ ʧʨʠʩʪʨʦʾʚ ʽ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʧʨʠ ʢʚʘʣʽʬʽʢʘʮʽʾ ʨʦʙʽʪʥʠʢʽʚ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʭʘʨʘʢʪʝʨʫ ʨʦʙʦʪʠ. 

ɼʦʩʷʞʥʘ ʪʦʯʥʽʩʪʴ ï ʮʝ ʪʦʯʥʽʩʪʴ, ʷʢʫ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʧʨʠ ʦʙʨʦʙʮʽ ʚ 

ʦʩʦʙʣʠʚʠʭ, ʥʘʡʙʽʣʴʰ ʚʽʜʧʦʚʽʜʥʠʭ ʫʤʦʚʘʭ, ʥʝʚʣʘʩʪʠʚʠʭ ʜʣʷ ʜʘʥʦʛʦ ʚʠʨʦʙ-

ʥʠʮʪʚʘ, ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʤʠ ʨʦʙʽʪʥʠʢʘʤʠ, ʧʨʠ ʟʥʘʯʥʠʭ ʚʠʪʨʘʪʘʭ ʯʘʩʫ, 

ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʦʙʨʦʙʢʠ. 
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ʊʘʙʣʠʮʷ 2.2 ï ʂʣʘʩʠ ʰʦʨʩʪʢʦʩʪʽ 
 

ʂʣʘʩ  

ʰʦʨʩʪʢʦʩʪʽ  

ʧʦʚʝʨʭʥʽ 

ʉʝʨʝʜʥʻ  

ʘʨʠʬʤʝʪʠʯʥʝ  

ʚʽʜʭʠʣʝʥʥʷ  

ʧʨʦʬʽʣʶ Ra,  

ʤʢʤ 

ɺʠʩʦʪʘ  

ʥʝʨʽʚʥʦʩʪʝʡ Rz, 

ʤʢʤ 

ɹʘʟʦʚʘ  

ʜʦʚʞʠʥʘ l, 

ʤʤ 

1 

2 

3 

 50 

25 

12,5 

320é160 

160é80 

80é40 

8 

4 

5 

 6,3 

3,2 

40é20 

20é10 
2,5 

6 

7 

8 

2,5é1,25 

1,25é0,63 

0,63é0,32 

1,6 

0,8 

0,4 

 

0,8 

9 

10 

11 

12 

0,32é0,16 

0,16é0,08 

0,08é0,04 

0,04é0,02 

0,2 

0,1 

0,05 

0,025 

 

0,25 

13 

14 

 0,012 

ï 

0,1é0,05 

0,05é0,025 
0,08 

 

ʌʘʢʪʦʨʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʪʦʯʥʽʩʪʴ ʦʙʨʦʙʢʠ: 

ï ʥʝʪʦʯʥʽʩʪʴ ʚʝʨʩʪʘʪʽʚ, ʱʦ ʻ ʥʘʩʣʽʜʢʦʤ ʥʝʪʦʯʥʦʩʪʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʾʭ 

ʦʩʥʦʚʥʠʭ ʜʝʪʘʣʝʡ ʽ ʚʫʟʣʽʚ ʽ ʥʝʪʦʯʥʦʩʪʽ ʩʢʣʘʜʘʥʥʷ, ʟʦʢʨʝʤʘ ʥʝʧʨʠʧʫʩʪʠʤʦ 

ʚʝʣʠʢʠʭ ʟʘʟʦʨʽʚ ʚ ʧʽʜʰʠʧʥʠʢʘʭ ʘʙʦ ʥʘʧʨʷʤʥʠʭ, ʟʥʦʩʫ ʧʦʚʝʨʭʦʥʴ, ʱʦ ʢʦʥ-

ʪʘʢʪʫʶʪʴ, ʦʚʘʣʴʥʦʩʪʽ ʰʠʡʦʢ ʰʧʠʥʜʝʣʽʚ, ʧʦʨʫʰʝʥʥʷ ʚʟʘʻʤʥʦʾ ʧʝʨʧʝʥʜʠʢʫ-

ʣʷʨʥʦʩʪʽ ʘʙʦ ʧʘʨʘʣʝʣʴʥʦʩʪʽ ʦʩʝʡ, ʥʝʪʦʯʥʦʩʪʽ ʘʙʦ ʥʝʩʧʨʘʚʥʦʩʪʽ ʥʘʧʨʘʚʣʷʶ-

ʯʠʭ, ʭʦʜʦʚʠʭ ʛʚʠʥʪʽʚ ʽ ʪ. ʧ; 

ï ʩʪʫʧʽʥʴ ʪʦʯʥʦʩʪʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʽʟʘʣʴʥʦʛʦ ʽ ʜʦʧʦʤʽʞʥʦʛʦ ʽʥʩʪʨʫʤʝ-

ʥʪʫ ʽ ʡʦʛʦ ʟʥʦʰʫʚʘʥʥʷ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ; 

ï ʧʦʭʠʙʢʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ ʽ ʥʘʣʘʰʪʫʚʘʥʥʷ ʚʝʨʩʪʘʪʘ ʥʘ ʨʦʟʤʽʨ; 

ï ʧʦʭʠʙʢʠ ʙʘʟʫʚʘʥʥʷ ʽ ʫʩʪʘʥʦʚʢʠ ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ ʥʘ ʚʝʨʩʪʘʪʽ ʘʙʦ 

ʚ ʧʨʠʩʪʦʩʫʚʘʥʥʽ; 

ï ʜʝʬʦʨʤʘʮʽʾ ʜʝʪʘʣʝʡ ʚʝʨʩʪʘʪʘ, ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ, ʽʥʩʪʨʫʤʝʥʪʫ, 

ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʧʽʜ ʯʘʩ ʦʙʨʦʙʢʠ ʧʽʜ ʚʧʣʠʚʦʤ ʩʠʣʠ ʨʽʟʘʥʥʷ ʪʘ ʚʥʘʩʣʽʜʦʢ ʥʝ-

ʜʦʩʪʘʪʥʴʦʾ ʾʭ ʞʦʨʩʪʢʦʩʪʽ, ʜʝʬʦʨʤʘʮʽʷ ʜʝʪʘʣʽ, ʱʦ ʚʠʥʠʢʘʻ ʧʨʠ ʾʾ ʟʘʢʨʽʧʣʝʥʥʽ 

ʧʽʜ ʯʘʩ ʦʙʨʦʙʢʠ; 

ï ʪʝʧʣʦʚʽ ʜʝʬʦʨʤʘʮʽʾ ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ, ʜʝʪʘʣʝʡ ʚʝʨʩʪʘʪʘ ʪʘ ʽʥ-

ʩʪʨʫʤʝʥʪʫ ʚ ʧʨʦʮʝʩʽ ʦʙʨʦʙʢʠ ʽ ʜʝʬʦʨʤʘʮʽʾ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʚʧʣʠʚʦʤ ʚʥʫ-

ʪʨʽʰʥʽʭ ʥʘʧʨʫʞʝʥʴ ʚ ʤʘʪʝʨʽʘʣʽ ʜʝʪʘʣʽ. 

ï ʧʦʤʠʣʢʠ ʚ ʚʠʤʽʨʘʭ ʚʥʘʩʣʽʜʦʢ ʥʝʪʦʯʥʦʩʪʽ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʽʥʩʪʨʫ-

ʤʝʥʪʘ, ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʥʠʤ, ʚʧʣʠʚʫ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʪ. ʧ. 

ï ʧʦʤʠʣʢʠ ʚʠʢʦʥʘʚʮʷ ʨʦʙʦʪʠ. 
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2.3 ʇʦʥʷʪʪʷ ʧʨʦ ʙʘʟʫʚʘʥʥʷ. ʂʣʘʩʠʬʽʢʘʮʽʷ ʙʘʟ 

 

 

ɹʘʟʫʚʘʥʥʷʤ ʥʘʟʠʚʘʻʪʴʩʷ ʥʘʜʘʥʥʷ ʟʘʛʦʪʦʚʮʽ ʘʙʦ ʚʠʨʦʙʫ ʥʝʦʙʭʽʜʥʦʛʦ 

ʧʦʣʦʞʝʥʥʷ ʚʽʜʥʦʩʥʦ ʦʙʨʘʥʦʾ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ [14, 15]. 

ʇʨʠ ʫʩʪʘʥʦʚʮʽ ʟʘʛʦʪʦʚʦʢ ʫ ʧʨʠʩʪʨʦʷʭ ʚʠʨʽʰʫʶʪʴʩʷ ʜʚʘ ʨʽʟʥʠʭ ʟʘ-

ʚʜʘʥʥʷ: ʦʨʽʻʥʪʫʚʘʥʥʷ, ʷʢʝ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʘʟʫʚʘʥʥʷ, ʽ ʩʪʚʦ-

ʨʝʥʥʷ ʥʝʨʫʭʦʤʦʩʪʽ, ʱʦ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘʢʨʽʧʣʝʥʥʷʤ ʟʘʛʦʪʦʚʦʢ. 

ʎʽ ʟʘʚʜʘʥʥʷ ʪʝʦʨʝʪʠʯʥʦ ʚʠʨʽʰʫʶʪʴʩʷ ʥʘʢʣʘʜʝʥʥʷʤ ʚʠʟʥʘʯʝʥʠʭ ʦʙ-

ʤʝʞʝʥʴ (ʟʚôʷʟʢʽʚ) ʥʘ ʤʦʞʣʠʚʽ ʧʝʨʝʤʽʱʝʥʥʷ ʟʘʛʦʪʦʚʢʠ (ʤʝʭʘʥʽʯʥʦʾ ʩʠʩʪʝʤʠ) 

ʫ ʧʨʦʩʪʦʨʽ (ʨʠʩ. 2.8). 

ʇʽʜ ʟʚôʷʟʢʘʤʠ ʨʦʟʫʤʽʶʪʴ ʦʙʤʝʞʝʥʥʷ ʧʦʟʠʮʽʡʥʦʛʦ (ʛʝʦʤʝʪʨʠʯʥʦʛʦ) 

ʘʙʦ ʢʽʥʝʤʘʪʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʱʦ ʥʘʢʣʘʜʘʶʪʴʩʷ ʥʘ ʨʫʭ ʪʦʯʦʢ ʪʽʣʘ, ʱʦ ʨʦʟʛ-

ʣʷʜʘʻʪʴʩʷ. 

ʆʧʦʨʥʘ ʪʦʯʢʘ ï ʮʝ ʽʜʝʘʣʴʥʘ ʪʦʯʢʘ ʢʦʥʪʘʢʪʫ ʧʦʚʝʨʭʦʥʴ ʟʘʛʦʪʦʚʢʠ ʽ 

ʧʨʠʩʪʨʦʶ, ʷʢʘ ʧʦʟʙʘʚʣʷʻ ʟʘʛʦʪʦʚʢʫ ʦʜʥʦʛʦ ʩʪʫʧʝʥʶ ʩʚʦʙʦʜʠ, ʽ ʨʦʙʠʪʴ ʥʝ-

ʤʦʞʣʠʚʠʤ ʾʾ ʧʝʨʝʤʽʱʝʥʥʷ ʫ ʥʘʧʨʷʤʢʫ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤʫ ʦʧʦʨʥʽʡ ʧʦʚʝʨʭʥʽ. 

ʇʨʘʚʠʣʦ 6 ʪʦʯʦʢ. ɼʣʷ ʧʦʚʥʦʛʦ ʙʘʟʫʚʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʚ ʧʨʠʩʪʨʦʾ ʥʝʦʙ-

ʭʽʜʥʦ ʽ ʜʦʩʪʘʪʥʴʦ ʩʪʚʦʨʠʪʠ ʚ ʥʴʦʤʫ ʰʽʩʪʴ ʦʧʦʨʥʠʭ ʪʦʯʦʢ, ʨʦʟʪʘʰʦʚʘʥʠʭ 

ʚʠʟʥʘʯʝʥʠʤ ʩʧʦʩʦʙʦʤ ʚʽʜʥʦʩʥʦ ʙʘʟʦʚʠʭ ʧʦʚʝʨʭʦʥʴ ʟʘʛʦʪʦʚʢʠ. 

 

 
 

ʈʠʩʫʥʦʢ 2.8 ï ʆʨʽʻʥʪʫʚʘʥʥʷ ʧʨʠʟʤʘʪʠʯʥʦʛʦ ʪʽʣʘ ʚ ʧʨʦʩʪʦʨʽ 

 

ʇʦʚʝʨʭʥʽ, ʣʽʥʽʾ ʘʙʦ ʪʦʯʢʠ  ʟʘʛʦʪʦʚʦʢ ʘʙʦ ʜʝʪʘʣʝʡ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫ-

ʶʪʴʩʷ ʧʨʠ ʙʘʟʫʚʘʥʥʽ, ʥʘʟʠʚʘʶʪʴʩʷ ʙʘʟʘʤʠ. ʂʣʘʩʠʬʽʢʘʮʽʷ ʙʘʟ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʥʘ ʨʠʩ. 2.9. 
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ʈʠʩʫʥʦʢ 2.9 ï ʂʣʘʩʠʬʽʢʘʮʽʷ ʙʘʟ [14] 

 

ʂʦʥʩʪʨʫʢʪʦʨʩʴʢʘ ʙʘʟʘ ï ʮʝ ʙʘʟʘ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʟʥʘ-

ʯʝʥʥʷ ʧʦʣʦʞʝʥʥʷ  ʜʝʪʘʣʽ ʘʙʦ ʩʢʣʘʜʘʣʴʥʦʾ ʦʜʠʥʠʮʽ ʫ ʚʠʨʦʙʽ (ʨʠʩ. 10). 

ʆʩʥʦʚʥʘ ʙʘʟʘ ï ʮʝ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʘ ʙʘʟʘ ʜʘʥʦʾ  ʜʝʪʘʣʽ ʘʙʦ ʩʢʣʘʜʘʣʴʥʦʾ 

ʦʜʠʥʠʮʽ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʾʭʥʴʦʛʦ ʧʦʣʦʞʝʥʥʷ ʫ ʚʠʨʦʙʽ. 

ɼʦʧʦʤʽʞʥʘ ʙʘʟʘï ʮʝ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʘ ʙʘʟʘ ʜʘʥʦʾ ʜʝʪʘʣʽ ʘʙʦ ʩʢʣʘʜʘ-

ʣʴʥʦʾ ʦʜʠʥʠʮʽ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʣʦʞʝʥʥʷ ʚʠʨʦʙʫ, ʱʦ 

ʧʨʠʻʜʥʫʻʪʴʩʷ ʜʦ ʥʠʭ. 

 

 
ʈʠʩʫʥʦʢ 2.10 ï ʂʦʥʩʪʨʫʢʪʦʨʩʴʢʽ ʙʘʟʠ [3] 

 

ɺʠʤʽʨʶʚʘʣʴʥʘ ʙʘʟʘ ï ʮʝ ʙʘʟʘ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʚʽʜʥʦʩʥʦʛʦ ʧʦʣʦʞʝʥʥʷ  ʟʘʛʦʪʦʚʢʠ ʘʙʦ ʚʠʨʦʙʫ ʽ ʟʘʩʦʙʽʚ ʚʠʤʽʨʫ (ʨʠʩ. 11). 

 

 
 

ʈʠʩʫʥʦʢ 2.11 ï ɺʠʤʽʨʶʚʘʣʴʥʘ ʙʘʟʘ [3] 
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ʊʝʭʥʦʣʦʛʽʯʥʘ ʙʘʟʘï ʮʝ ʙʘʟʘ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦ-

ʣʦʞʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʘʙʦ ʚʠʨʦʙʫ ʚ ʧʨʦʮʝʩʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʘʙʦ ʨʝʤʦʥʪʫ. 

ʊʝʭʥʦʣʦʛʽʯʥʽ ʙʘʟʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʢʦʥʪʘʢʪʥʽ, ʥʘʩʪʨʦʶʚʘʣʴʥʽ, ʧʝʨʝʚʽ-

ʨʥʽ, h ʪʫʯʥʽ. 

ʂʦʥʪʘʢʪʥʽ ʙʘʟʠï ʮʝ ʪʝʭʥʦʣʦʛʽʯʥʽ ʙʘʟʠ, ʷʢʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʪʠʢʘʶʪʴʩʷ 

ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʫʩʪʘʥʦʚʦʯʥʠʤʠ ʧʦʚʝʨʭʥʷʤʠ ʧʨʠʩʪʨʦʶ ʘʙʦ ʚʝʨʩʪʘʪʘ (ʜʠʚ. 

ʨʠʩ. 2.12, ʘ).  

ʅʘʩʪʨʦʶʚʘʣʴʥʘ ʙʘʟʘ ï ʮʝ ʧʦʚʝʨʭʥʷ ʟʘʛʦʪʦʚʢʠ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʦʾ 

ʦʨʽʻʥʪʫʶʪʴʩʷ ʧʦʚʝʨʭʥʽ, ʱʦ ʦʙʨʦʙʣʷʶʪʴʩʷ (ʨʠʩ. 2.12, ʙ). 

 

 

ʘ ï ʢʦʥʪʘʢʪʥʘ ʙʘʟʘ; ʙ ï ʥʘʩʪʨʦʶʚʘʣʴʥʘ ʙʘʟʘ 

ʈʠʩʫʥʦʢ 2.12 ï ʊʠʧʠ ʙʘʟ [3]  

 

ʇʝʨʝʚʽʨʥʘ ʙʘʟʘ ï ʮʝ ʧʦʚʝʨʭʥʷ, ʣʽʥʽʷ ʘʙʦ ʪʦʯʢʘ ʟʘʛʦʪʦʚʢʘ ʘʙʦ ʜʝʪʘʣʽ, 

ʚʽʜʥʦʩʥʦ ʷʢʠʭ ʚʠʢʦʥʫʶʪʴʩʷ ʚʠʚʽʨʢʘ ʧʦʣʦʞʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʥʘ ʚʝʨʩʪʘʪʽ ʘʙʦ 

ʫʩʪʘʥʦʚʢʘ ʨʽʟʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘ, ʘ ʪʘʢʦʞ ʚʠʚʽʨʢʘ ʧʦʣʦʞʝʥʥʷ ʽʥʰʠʭ ʜʝʪʘ-

ʣʝʡ ʘʙʦ ʩʢʣʘʜʘʣʴʥʠʭ ʦʜʠʥʠʮʴ ʧʨʠ ʩʢʣʘʜʘʥʥʽ (ʨʠʩ. 2.13). 

 

 

ʈʠʩʫʥʦʢ 2.13 ï ʇʝʨʝʚʽʨʥʘ ʙʘʟʘ [3] 

 

ʐʪʫʯʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʙʘʟʠ ʩʪʚʦʨʶʶʪʴʩʷ ʜʣʷ ʤʦʞʣʠʚʦʩʪʽ ʦʨʽʻʥʪʫʚʘʥ-

ʥʷ ʽ ʟʘʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʫ ʧʨʠʩʪʨʦʾ (ʨʠʩ. 2.14). 
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ʈʠʩʫʥʦʢ 2.14 ï ʐʪʫʯʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʙʘʟʠ [3] 

 

ɹʘʟʫʚʘʥʥʷ ʧʨʠʟʤʘʪʠʯʥʦʛʦ ʪʽʣʘ. ʈʦʟʨʽʟʥʷʶʪʴ ʫʩʪʘʥʦʚʦʯʥʫ ʙʘʟʫ I (ʨʠʩ. 

2.15), ʱʦ ʢʦʥʪʘʢʪʫʻ ʟ 3 ʦʧʦʨʥʠʤʠ ʪʦʯʢʘʤʠ (ʧʦʟʙʘʚʣʷʻ ʟʘʛʦʪʦʚʢʫ 3 ʩʪʫʧʝʥʽʚ 

ʩʚʦʙʦʜʠ),ʥʘʧʨʷʤʥʫ ʙʘʟʫ II, ʱʦ ʢʦʥʪʘʢʪʫʻ ʟ 2 ʦʧʦʨʥʠʤʠ ʪʦʯʢʘʤʠ (ʧʦʟʙʘʚʣʷʻ 

ʟʘʛʦʪʦʚʢʫ 2 ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ) ʽ ʦʧʦʨʥʫ (ʫʧʦʨʥʫ) ʙʘʟʫ III, ʱʦ ʢʦʥʪʘʢʪʫʻ ʟ 1 

ʦʧʦʨʥʦʶ ʪʦʯʢʦʶ (ʧʦʟʙʘʚʣʷʻ ʟʘʛʦʪʦʚʢʫ 1 ʩʪʫʧʝʥʷ ʩʚʦʙʦʜʠ). 

 

 

ʈʠʩʫʥʦʢ 2.15 ï ɹʘʟʫʚʘʥʥʷ ʧʨʠʟʤʘʪʠʯʥʦʛʦ ʪʽʣʘ [3] 

 

ɹʘʟʫʚʘʥʥʷ ʜʦʚʛʦʛʦ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʪʽʣʘ (L>D). ʈʦʟʨʽʟʥʷʶʪʴ ʧʦʜʚʽʡʥʫ-

ʥʘʧʨʷʤʥʫ ʙʘʟʫ I (ʨʠʩ. 2.16), ʱʦ ʢʦʥʪʘʢʪʫʻ ʟ 4 ʦʧʦʨʥʠʤʠ ʪʦʯʢʘʤʠ (ʧʦʟʙʘʚʣʷʻ 

ʟʘʛʦʪʦʚʢʫ 4 ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ), ʦʧʦʨʥʫ ʙʘʟʫ II, ʱʦ ʢʦʥʪʘʢʪʫʻ ʟ 1 ʦʧʦʨʥʦʶ 

ʪʦʯʢʦʶ (ʧʦʟʙʘʚʣʷʻ ʟʘʛʦʪʦʚʢʫ 1 ʩʪʫʧʝʥʷ ʩʚʦʙʦʜʠ), ʜʨʫʛʫ ʦʧʦʨʥʫ ʙʘʟʫ III 

(ʰʧʦʥʦʯʥʘ ʢʘʥʘʚʢʘ), ʱʦ ʢʦʥʪʘʢʪʫʻ ʟ 1 ʦʧʦʨʥʦʶ ʪʦʯʢʦʶ (ʧʦʟʙʘʚʣʷʻ ʟʘʛʦʪʦ-

ʚʢʫ 1 ʩʪʫʧʝʥʷ ʩʚʦʙʦʜʠ). 
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ʈʠʩʫʥʦʢ 2.16 ï ɹʘʟʫʚʘʥʥʷ ʜʦʚʛʦʛʦ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʪʽʣʘ [3] 

 

ɹʘʟʫʚʘʥʥʷ ʢʦʨʦʪʢʦʛʦ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʪʽʣʘ (L<D). ʈʦʟʨʽʟʥʷʶʪʴ ʫʩʪʘʥʦ-

ʚʦʯʥʫ ʙʘʟʫ I (ʨʠʩ. 2.17), ʱʦ ʢʦʥʪʘʢʪʫʻ ʟ 3 ʦʧʦʨʥʠʤʠ ʪʦʯʢʘʤʠ (ʧʦʟʙʘʚʣʷʻ ʟʘʛʦ-

ʪʦʚʢʫ 3 ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ), ʧʦʜʚʽʡʥʫ ʦʧʦʨʥʫ ʙʘʟʫ II, ʱʦ ʢʦʥʪʘʢʪʫʻ ʟ 2 ʦʧʦʨʥʠ-

ʤʠ ʪʦʯʢʘʤʠ (ʧʦʟʙʘʚʣʷʻ ʟʘʛʦʪʦʚʢʫ 2 ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ), ʽ ʦʧʦʨʥʫ ʙʘʟʫ III, ʱʦ 

ʢʦʥʪʘʢʪʫʻ ʟ 1 ʦʧʦʨʥʦʶ ʪʦʯʢʦʶ (ʧʦʟʙʘʚʣʷʻ ʟʘʛʦʪʦʚʢʫ 1 ʩʪʫʧʝʥʷ ʩʚʦʙʦʜʠ). 

 

 

ʈʠʩʫʥʦʢ 2.17 ï ɹʘʟʫʚʘʥʥʷ ʢʦʨʦʪʢʦʛʦ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʪʽʣʘ [3] 

 

ʇʨʠʭʦʚʘʥʘ ʙʘʟʘ ï ʮʝ ʙʘʟʘ ʟʘʛʦʪʦʚʢʠ ʘʙʦ ʚʠʨʦʙʫ ʫ ʚʠʛʣʷʜʽ ʫʷʚʣʶʚʘʥʦʾ 

ʧʣʦʱʠʥʠ, ʦʩʽ ʘʙʦ ʪʦʯʢʠ (ʨʠʩ. 2.18, ʘ). 

 

 

ʈʠʩʫʥʦʢ 2.18 ï ʇʨʠʭʦʚʘʥʘ ʽ ʷʚʥʘ ʙʘʟʠ [3] 
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ʗʚʥʘ ʙʘʟʘ ï ʮʝ ʙʘʟʘ ʟʘʛʦʪʦʚʢʠ ʘʙʦ ʚʠʨʦʙʫ ʫ ʚʠʛʣʷʜʽ ʨʝʘʣʴʥʦʾ ʧʦʚʝʨʭʥʽ, 

ʨʦʟʤʽʯʘʣʴʥʦʾ ʣʽʥʽʾ ʘʙʦ ʪʦʯʢʠ ʧʝʨʝʪʠʥʘʥʥʷ ʨʦʟʤʽʯʘʣʴʥʠʭ ʣʽʥʽʡ (ʨʠʩ. 2.18, ʙ). 

 

 

ʇʠʪʘʥʥʷ ʜʣʷ ʢʦʥʪʨʦʣʶ 

 

1. ʈʦʟʢʨʠʡʪʝ ʩʫʪʴ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʤʘʰʠʥʠ. 

2. ʗʢ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʦʯʥʽʩʪʴ ʜʝʪʘʣʽ ʧʦ ʛʝʦʤʝʪʨʠʯʥʠʤ ʧʘʨʘʤʝʪʨʘʤ? 

3. ʗʢ ʚʠʟʥʘʯʘʶʪʴ ʪʦʯʥʽʩʪʴ ʬʦʨʤʠ ʧʦʚʝʨʭʥʽ? 

4. ʗʢ ʚʠʟʥʘʯʘʶʪʴ ʚʽʜʭʠʣʝʥʥʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʦʚʝʨʭʥʽ (ʧʨʦʬʽʣʶ)? 

5. ʗʢ ʧʦʟʥʘʯʘʶʪʴ ʜʦʧʫʩʢʠ ʬʦʨʤʠ, ʜʦʧʫʩʢʠ ʨʦʟʪʘʰʫʚʘʥʥʷ, ʩʫʤʘʨʥʽ 

ʜʦʧʫʩʢʠ ʬʦʨʤʠ ʽ ʨʦʟʪʘʰʫʚʘʥʥʷ? 

6. ʗʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʭʚʠʣʷʩʪʽʩʪʴ ʪʘ ʰʦʨʩʪʢʽʩʪʴ 

ʧʦʚʝʨʭʥʽ? 

7. ʑʦ ʪʘʢʝ ʙʘʟʫʚʘʥʥʷ, ʙʘʟʠ? ʇʨʘʚʠʣʦ ʰʝʩʪʠ ʪʦʯʦʢ. 

8. ʂʣʘʩʠʬʽʢʘʮʽʷ ʙʘʟ. 

9. ʇʦʷʩʥʽʪʴ ʙʘʟʫʚʘʥʥʷ ʧʨʠʟʤʘʪʠʯʥʦʛʦ ʪʽʣʘ. 

10. ʇʦʷʩʥʽʪʴ ʙʘʟʫʚʘʥʥʷ ʜʦʚʛʦʛʦ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʪʽʣʘ (L>D). 

11. ʇʦʷʩʥʽʪʴ ʙʘʟʫʚʘʥʥʷ ʢʦʨʦʪʢʦʛʦ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʪʽʣʘ (L<D). 
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3 ʄɽʊʆɼʀ ʇʆʇɽʈɽɼʅʔʆɰ ʆɹʈʆɹʂʀ ɿɸɻʆʊʆɺʆʂ 

 

 

3.1 ʇʨʘʚʢʘ ʟʘʛʦʪʦʚʦʢ. ʆʙʜʠʨʢʘ ʧʨʫʪʢʽʚ. ʈʦʟʨʽʟʘʥʥʷ ʧʨʫʪʢʽʚ, 

ʚʘʣʽʚ, ʪʨʫʙ ʪʘ ʣʠʩʪʽʚ 

 

 

ʌʦʨʤʘ ʽ ʨʦʟʤʽʨʠ ʟʘʛʦʪʦʚʢʠ, ʘ ʪʘʢʦʞ ʩʪʘʥ ʾʾ ʧʦʚʝʨʭʦʥʴ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʧʦʜʘʣʴʰʫ ʦʙʨʦʙʢʫ ʨʽʟʘʥʥʷʤ, ʪʦʤʫ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʟʘʛʦʪʦʚʦʢ ʥʝʦʙʭʽʜʥʘ ʧʦʧʝ-

ʨʝʜʥʷ ʧʽʜʛʦʪʦʚʢʘ, ʷʢʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʾʤ ʥʘʜʘʻʪʴʩʷ ʪʘʢʠʡ ʩʪʘʥ ʘʙʦ ʚʠ-

ʛʣʷʜ, ʧʨʠ ʷʢʦʤʫ ʤʦʞʥʘ ʚʠʢʦʥʫʚʘʪʠ ʤʝʭʘʥʽʯʥʫ ʦʙʨʦʙʢʫ ʥʘ ʤʝʪʘʣʦʨʽʟʘʣʴʥʠʭ 

ʚʝʨʩʪʘʪʘʭ. ʆʩʦʙʣʠʚʦ ʨʝʪʝʣʴʥʦ ʮʷ ʨʦʙʦʪʘ ʚʠʢʦʥʫʻʪʴʩʷ, ʷʢʱʦ ʧʦʜʘʣʴʰʘ ʦʙ-

ʨʦʙʢʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʘʚʪʦʤʘʪʠʯʥʠʭ ʣʽʥʽʷʭ ʘʙʦ ʛʥʫʯʢʠʭ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ 

ʢʦʤʧʣʝʢʩʘʭ. ɼʦ ʦʧʝʨʘʮʽʡ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʚʽʜʥʦʩʷʪʴ ʟʘʯʠʩʪʢʫ, ʧʨʘʚʢʫ, 

ʦʙʜʠʨʘʥʥʷ, ʨʦʟʨʽʟʘʥʥʷ, ʮʝʥʪʨʫʚʘʥʥʷ ʪʘ ʦʙʨʦʙʢʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʙʘʟ. ʇʨʦʢʘʪ 

ʫ ʚʠʛʣʷʜʽ ʧʨʫʪʢʽʚ ʧʽʜʜʘʻʪʴʩʷ ʚʠʧʨʘʚʣʝʥʥʶ, ʦʙʜʠʨʘʥʥʶ, ʨʦʟʨʽʟʘʥʥʶ, 

ʮʝʥʪʨʫʚʘʥʥʶ. ɼʣʷ ʟʘʛʦʪʦʚʦʢ ʦʪʨʠʤʘʥʠʭ ʢʫʚʘʥʥʷʤ ʡ ʰʪʘʤʧʫʚʘʥʥʷʤ ʚʠʢʦ-

ʥʫʻʪʴʩʷ ʬʨʝʟʝʨʫʚʘʥʥʷ ʽ ʮʝʥʪʨʫʚʘʥʥʷ ʪʦʨʮʽʚ, ʦʙʜʠʨʘʥʥʷ ʽ ʧʦʧʝʨʝʜʥʻ ʨʦʟʪʦ-

ʯʫʚʘʥʥʷ ʦʪʚʦʨʽʚ. 

ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ʧʨʫʪʢʦʚʠʡ ʤʘʪʝʨʽʘʣ ʽ ʟʘʛʦʪʦʚʢʠ 

ʜʣʷ ʚʘʣʽʚ ʟ ʤʝʪʦʶ ʫʩʫʥʝʥʥʷ ʚʠʢʨʠʚʣʝʥʥʷ ʦʩʝʡ ʧʨʘʚʣʷʪʴ ʚ ʭʦʣʦʜʥʦʤʫ ʩʪʘʥʽ. 

ɿʘʛʦʪʦʚʢʠ ʫ ʚʠʛʣʷʜʽ ʧʦʢʦʚʦʢ ʽ ʰʪʘʤʧʦʚʦʢ ʧʨʠ ʟʥʘʯʥʠʭ ʜʽʘʤʝʪʨʘʭ ʽ ʜʦʚʞʠʥʽ 

ʧʨʘʚʣʷʪʴ ʚ ʥʘʛʨʽʪʦʤʫ ʩʪʘʥʽ ʧʽʜ ʤʦʣʦʪʘʤʠ. 

ʇʨʫʪʢʠ ʽ ʟʘʛʦʪʦʚʢʠ ʜʣʷ ʚʘʣʽʚ ʤʦʞʥʘ ʧʨʘʚʠʪʠ ʥʘ ʧʨʝʩʘʭ ʨʫʯʥʠʭ, ʛʚʠʥ-

ʪʦʚʠʭ, ʝʢʩʮʝʥʪʨʠʢʦʚʠʭ, ʛʽʜʨʘʚʣʽʯʥʠʭ, ʧʥʝʚʤʘʪʠʯʥʠʭ ʽ ʬʨʠʢʮʽʡʥʠʭ. ʇʝʨʝʜ 

ʧʨʘʚʢʦʶ ʚʘʣʠ ʧʝʨʝʚʽʨʷʶʪʴ ʚ ʮʝʥʪʨʘʭ ʽ ʧʨʠ ʮʴʦʤʫ ʚʠʟʥʘʯʘʶʪʴ ʤʽʩʮʷ, ʱʦ ʧʽ-

ʜʣʷʛʘʶʪʴ ʚʠʧʨʘʚʣʝʥʥʶ; ʧʽʩʣʷ ʮʴʦʛʦ ʾʭ ʧʨʘʚʣʷʪʴ ʥʘ ʧʨʝʩʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʠʟʤ. ɼʣʷ ʧʨʘʚʢʠ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʧʨʘʚʠʣʴʥʽ ʚʝʨʩʪʘʪʠ 

(ʨʠʩ. 3.1). 

 

 

1, 2, 3 ï ʧʘʨʠ ʨʦʣʠʢʽʚ ʟ ʫʚʽʛʥʫʪʦʶ ʧʦʚʝʨʭʥʝʶ; 

4 ï ʧʨʫʪʦʢ; 5 ï ʙʘʨʘʙʘʥ; 6 ï ʩʧʝʮʽʘʣʴʥʽ ʩʪʦʢ̫ʠ; 

7 ï ʧʝʨʝʩʫʚʥʽ ʨʦʣʠʢʠ 

ʈʠʩʫʥʦʢ 3.1 ï ɿʘʛʘʣʴʥʘ ʩʭʝʤʘ ʧʨʘʚʠʣʴʥʦʛʦ ʚʝʨʩʪʘʪʘ ʟ ʪʨʴʦʤʘ  

ʧʘʨʘʤʠ ʨʦʣʠʢʽʚ [3] 
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ʇʨʫʪʢʠ ʧʨʦʧʫʩʢʘʶʪʴ ʯʝʨʝʟ ʙʘʨʘʙʘʥ ʚʽʜ 1 ʜʦ 6 ʨʘʟʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʫ-
ʧʝʥʷ ʚʠʢʨʠʚʣʝʥʥʷ ʦʩʽ ʧʨʫʪʢʘ ʽ ʚʠʤʦʛ ʜʦ ʧʨʷʤʦʣʽʥʽʡʥʦʩʪʽ ʧʦʚʝʨʭʥʽ. ʊʦʯʥʽʩʪʴ 
ʧʨʘʚʢʠ ʜʦʩʷʛʘʻ 0,1ï0,2 ʤʤ ʥʘ 1 ʤ ʜʦʚʞʠʥʠ ʧʨʫʪʢʘ [16]. ʊʘʢʦʞ ʻ ʧʨʘʚʠʣʴʥʽ 
ʚʝʨʩʪʘʪʠ ʟ ʪʨʴʦʤʘ ʨʦʣʠʢʘʤʠ, ʷʢʽ ʧʝʨʝʙʫʚʘʶʪʴ ʚ ʥʝʨʫʭʦʤʦʤʫ ʙʘʨʘʙʘʥʽ ʽ ʧʝ-
ʨʝʜʘʶʪʴ ʦʙʝʨʪʘʥʥʷ ʧʨʫʪʢʠ ʪʘ ʟ ʦʜʥʽʻʶ ʧʘʨʦʶ ʨʦʣʠʢʽʚ ʜʣʷ ʧʨʫʪʢʽʚ ʟ ʜʽʘʤʝʪ-
ʨʦʤ 3ï20 ʤʤ. 

ɼʣʷ ʦʙʜʠʨʘʥʥʷ ʧʨʫʪʢʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʙʝʟʮʝʥʪʨʦʚʦ-ʦʙʜʠʨʫʚʘʣʴʥʽ ʚʝʨ-
ʩʪʘʪʠ (ʨʠʩ. 3.2), ʥʘ ʷʢʠʭ ʤʦʞʥʘ ʦʙʜʠʨʘʪʠ ʧʨʫʪʢʦʚʠʡ ʤʘʪʝʨʽʘʣ ʜʽʘʤʝʪʨʦʤ ʚʽʜ 
15 ʜʦ 80 ʤʤ, ʜʦʚʞʠʥʦʶ ʜʦ 7 ʤ. 

 

 

1 ï ʩʧʝʮʽʘʣʴʥʽ ʨʦʣʠʢʠ ʜʣʷ ʧʦʜʘʯʽ ʧʨʫʪʢʘ; 

2, 4 ï ʨʽʟʮʽ ʜʣʷ ʯʦʨʥʦʚʦʛʦ ʪʘ ʯʠʩʪʦʚʦʛʦ ʦʙʜʠʨʘʥʥʷ; 

3 ï ʟʫʙʯʘʪʝ ʢʦʣʝʩʦ, ʷʢʝ ʦʙʝʨʪʘʻ ʨʽʟʮʝʚʽ ʛʦʣʦʚʢʠ; 

5 ï ʩʫʭʘʨʽ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʨʦʛʠʥʘʥʥʷ ʧʨʫʪʢʘ; 

ʈʠʩʫʥʦʢ 3.2 ï ʉʭʝʤʘ ʙʝʩʮʝʥʪʨʦʚʦ-ʦʙʜʠʨʫʚʘʣʴʥʦʛʦ ʚʝʨʩʪʘʪʘ [3]  

 
ɼʣʷ ʨʦʟʨʽʟʘʥʥʷ ʧʨʫʪʢʽʚ ʪʘ ʚʘʣʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʦʟʨʽʟʫʚʘʣʴʥʽ ʚʝʨʩ-

ʪʘʪʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷ. 
ʇʨʫʪʢʠ ʽ ʚʘʣʠ ʨʦʟʨʽʟʘʶʪʴ ʥʘ ʧʨʠʚʦʜʥʠʭ ʥʦʞʽʚʢʘʭ. ʇʨʠʚʦʜʥʽ ʥʦʞʽʚʢʠ 

ʨʦʟʨʽʟʘʶʪʴ ʧʨʫʪʢʦʚʠʡ ʤʘʪʝʨʽʘʣ ʥʦʞʽʚʢʦʚʠʤ ʧʦʣʦʪʥʦʤ, ʷʢʝ ʟʜʽʡʩʥʶʻ ʧʽʜ 
ʜʝʷʢʠʤ ʪʠʩʢʦʤ ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ ʚʽʜ ʤʝʭʘʥʽʯʥʦʛʦ ʧʨʠʚʦʜʫ. ʈʽʟʘ-
ʣʴʥʽ ʢʨʘʡʢʠ ʟʫʙʽʚ ʧʠʣʷʣʴʥʦʛʦ ʧʦʣʦʪʥʘ ʩʧʨʷʤʦʚʘʥʽ ʚ ʙʽʢ ʨʦʟʨʽʟʘʥʥʷ; ʧʦʣʦʪ-
ʥʦ ʧʨʠʪʠʩʢʘʻʪʴʩʷ ʜʦ ʟʘʛʦʪʦʚʢʠ ʪʽʣʴʢʠ ʧʽʜ ʯʘʩ ʨʦʙʦʯʦʛʦ ʭʦʜʫ, ʘ ʧʨʠ ʟʚʦʨʦʪ-
ʥʦʤʫ ʭʦʜʽ ʧʽʜʚʦʜʠʪʴʩʷ ʛʽʜʨʘʚʣʽʯʥʠʤ ʤʝʭʘʥʽʟʤʦʤ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʪʝʨʪʷ 
ʟʫʙʽʚ ʦ ʤʘʪʝʨʽʘʣ ʧʨʠ ʟʚʦʨʦʪʥʦʤʫ ʭʦʜʽ ʚʠʢʣʶʯʘʻʪʴʩʷ, ʟʥʦʩ ʧʦʣʦʪʥʘ ʟʤʝʥʰʫ-
ʻʪʴʩʷ, ʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʥʦʞʽʚʢʠ ʟʙʽʣʴʰʫʻʪʴʩʷ. ʆʩʥʦʚʥʠʤ ʨʦʙʦʯʠʤ ʽʥʩʪʨʫ-
ʤʝʥʪʦʤ ʥʦʞʽʚʢʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʻ ʨʘʤʘ, ʷʢʘ ʦʪʨʠʤʫʻ ʚʽʜ ʝʣʝʢʪʨʠʯʥʦʛʦ ʜʚʠ-
ʛʫʥʘ ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ ʧʽʜ ʯʘʩ ʧʨʦʮʝʩʫ. ʇʦʜʘʯʘ ʽ ʚʽʜʚʝʜʝʥʥʷ ʨʘʤʠ 
ʟʜʽʡʩʥʶʶʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʮʠʣʽʥʜʨʘ. ʇʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʥʦʞʽʚʦʢ ʚ ʪʦʤʫ, ʱʦ ʰʠʨʠʥʘ ʧʨʦʨʽʟʽ ʤʝʥʰʝ, ʥʽʞ ʧʨʠ ʨʦʟʨʽʟʘʥʥʽ ʜʠʩʢʦʚʠʤʠ 
ʧʠʣʘʤʠ ï ʮʝ ʟʤʝʥʰʫʻ ʚʠʪʨʘʪʠ ʤʘʪʝʨʽʘʣʫ. ɼʦ ʦʩʥʦʚʥʠʭ ʥʝʜʦʣʽʢʽʚ ʤʦʞʥʘ ʚʽ-
ʜʥʝʩʪʠ ʥʠʞʯʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʥʽʞ ʧʨʠ ʨʦʟʨʽʟʘʥʥʽ ʜʠʩʢʦʚʦʶ ʧʠʣʦʶ ʪʘ ʥʘʷ-
ʚʥʽʩʪʴ ʢʦʩʦʛʦ ʟʨʽʟʫ. 

ɼʠʩʢʦʚʽ ʧʠʣʠ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʨʦʟʨʽʟʘʥʥʷ ʧʨʦʢʘʪʫ, ʧʨʫʪ-
ʢʽʚ, ʙʘʣʦʢ ʨʽʟʥʠʭ ʧʨʦʬʽʣʽʚ ʽ ʪʨʫʙ. ʈʦʟʨʽʟʘʥʥʷ ʧʨʫʪʢʽʚ ʜʠʩʢʦʚʦʶ ʧʠʣʢʦʶ ʨʦ-
ʙʣʷʪʴ ʧʦ ʦʜʥʦʤʫ ʘʙʦ ʧʘʢʝʪʦʤ (ʨʠʩ. 3.3).  
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ɺʝʨʩʪʘʪʠ ʟ ʜʠʩʢʦʚʦʶ ʧʠʣʢʦʶ ʤʘʶʪʴ ʤʽʮʥʫ ʢʦʥʩʪʨʫʢʮʽʶ, ʷʢʫ ʜʦʧʦʚ-

ʥʶʻ ʟʨʫʯʥʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ. ʇʽʜ ʯʘʩ ʨʦʟʨʽʟʘʥʥʷ ʢʨʫʛʣʦʛʦ ʧʨʫʪʢʘ ʘʙʦ 

ʙʘʣʦʢ ʬʘʩʦʥʥʦʛʦ ʧʨʦʬʽʣʶ ʧʣʦʱʘ ʧʝʨʝʪʠʥʫ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʻʪʴʩʷ ʚ ʤʽʨʫ 

ʧʨʦʭʦʜʞʝʥʥʷ ʧʠʣʢʠ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʧʨʠ ʨʽʚʥʦʤʽʨʥʽʡ ʧʦʜʘʯʽ ʽʥʩʪʨʫʤʝʥʪʫ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʨʽʟʢʽ ʟʤʽʥʠ ʩʠʣʠ ʨʽʟʘʥʥʷ. ʎʽ ʟʤʽʥʠ ʥʝʛʘʪʠʚʥʦ ʚʽʜʙʠʚʘʶʪʴʩʷ ʥʘ 

ʨʦʙʦʪʽ ʚʝʨʩʪʘʪʘ, ʚʠʢʣʠʢʘʶʯʠ ʩʠʣʴʥʽ ʥʘʧʨʫʛʠ ʚ ʦʢʨʝʤʠʭ ʡʦʛʦ ʯʘʩʪʠʥʘʭ. 

ʑʦʙ ʫʥʠʢʥʫʪʠ ʮʴʦʛʦ, ʥʝʦʙʭʽʜʥʦ ʢʦʨʝʛʫʚʘʪʠ ʧʦʜʘʯʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʝʣʠʯʠ-

ʥʠ ʧʣʦʱʽ ʧʝʨʝʪʠʥʫ, ʷʢʠʡ ʨʦʟʨʽʟʘʻʪʴʩʷ ʪʘʢ, ʱʦʙ ʚʝʨʩʪʘʪ ʟʘʚʞʜʠ ʧʨʘʮʶʚʘʚ 

ʧʨʠ ʦʜʥʘʢʦʚʽʡ ʩʠʣʽ ʨʽʟʘʥʥʷ, ʪʦʙʪʦ ʟʽ ʟʤʽʥʥʦʶ ʚʝʣʠʯʠʥʦʶ ʧʦʜʘʯʽ. 

 

 

1 ï ʩʧʝʮʽʘʣʴʥʽ ʨʦʣʠʢʠ ʜʣʷ ʧʦʜʘʯʽ ʧʨʫʪʢʘ; 

2, 4 ï ʨʽʟʮʽ ʜʣʷ ʯʦʨʥʦʚʦʛʦ ʪʘ ʯʠʩʪʦʚʦʛʦ ʦʙʜʠʨʘʥʥʷ; 

3 ï ʟʫʙʯʘʪʝ ʢʦʣʝʩʦ, ʷʢʝ ʦʙʝʨʪʘʻ ʨʽʟʮʝʚʽ ʛʦʣʦʚʢʠ; 

5 ï ʩʫʭʘʨʽ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʨʦʛʠʥʘʥʥʷ ʧʨʫʪʢʘ; 

ʈʠʩʫʥʦʢ 3.3 ï ʉʭʝʤʘ ʨʦʟʨʽʟʘʥʥʷ ʧʨʦʢʘʪʫ ʜʠʩʢʦʚʦʶ ʧʠʣʦʶ [3] 

 

ɻʽʜʨʘʚʣʽʯʥʘ ʩʠʩʪʝʤʘ ʧʦʜʘʯʽ (ʨʠʩ. 3.4) ʜʦʟʚʦʣʷʻ ʪʦʯʥʦ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʽ 

ʧʣʘʚʥʦ ʟʤʽʥʶʚʘʪʠ ʚʝʣʠʯʠʥʫ ʧʦʜʘʯʽ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʚʝʨʩʪʘʪ ʧʨʘʮʶʻ ʩʪʘʙʽʣʴʥʽʰʝ. 

 

 

ʈʠʩʫʥʦʢ 3.4 ï ɼʠʩʢʦʚʘ ʧʠʣʘ ʟ ʛʽʜʨʘʚʣʽʯʥʦʶ ʧʦʜʘʯʝʶ[3] 

 

ʉʪʨʽʯʢʦʚʠʡ ʚʽʜʨʽʟʥʠʡ ʚʝʨʩʪʘʪ ï ʮʝ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ ʟʜʽʡʩʥʶʻ ʙʝʟʧʝʨʝ-

ʨʚʥʠʡ ʧʨʦʮʝʩ ʨʽʟʘʥʥʷ ʤʝʪʘʣʝʚʠʭ ʟʘʛʦʪʦʚʦʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʨʽʯʢʦʚʦʾ ʧʠʣʢʠ. 

ɿʘʤʢʥʫʪʘ ʩʪʨʽʯʢʘ ʪʦʚʱʠʥʦʶ 1,0ï1,5 ʤʤ ʟ ʟʫʙʮʷʤʠ ʟ ʤʽʮʥʦʾ ʩʪʘʣʽ ï ʦʩʥʦʚʥʠʡ 

ʽʥʩʪʨʫʤʝʥʪ ʚ ʨʦʙʦʪʽ ʜʘʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ. ʆʙʣʘʜʥʘʥʥʷ ʙʫʚʘʻ ʚʝʨʪʠʢʘʣʴʥʝ, ʛʦ-

ʨʠʟʦʥʪʘʣʴʥʝ (ʨʠʩ. 3.5) ʪʘ ʟ ʥʘʭʠʣʦʤ. ʉʪʨʽʯʢʦʚʽ ʧʠʣʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʛʦʣʦ-

ʚʥʠʤ ʯʠʥʦʤ ʜʣʷ ʨʦʟʨʽʟʘʥʥʷ ʧʨʫʪʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʢʦʣʴʦʨʦʚʠʭ ʤʝʪʘʣʽʚ 
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(ʣʘʪʫʥʽ, ʯʝʨʚʦʥʦʾ ʤʽʜʽ, ʘʣʶʤʽʥʽʶ ʽ ʽʥ.). ɺʦʥʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʘʢʦʞ ʜʣʷ ʚʠ-

ʨʽʟʘʥʥʷ ʢʨʠʚʦʰʠʧʽʚ ʢʦʣʽʥʯʘʩʪʠʭ ʚʘʣʽʚ, ʰʘʪʫʥʽʚ ʽ ʽʥʰʠʭ ʧʦʜʽʙʥʠʭ ʜʝʪʘʣʝʡ. 

ɼʦ ʦʩʥʦʚʥʠʭ ʧʝʨʝʚʘʛ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʥʝʟʥʘʯʥʽ ʚʪʨʘʪʠ ʥʘ ʧʨʦʨʽʟ ʧʨʠ ʨʦʟʨʽ-

ʟʘʥʥʽ ʩʪʨʽʯʢʦʚʦʶ ʧʠʣʢʦʶ, ʪʘʢ ʷʢ ʪʦʚʱʠʥʘ ʩʪʨʽʯʢʠ ʤʘʣʘ. 
ʌʨʠʢʮʽʡʥʦʶ (ʘʙʦ ʙʝʟʟʫʙʦʶ) ʧʠʣʢʦʶ ʥʘʟʠʚʘʻʪʴʩʷ ʪʦʥʢʠʡ ʩʪʘʣʝʚʠʡ 

ʜʠʩʢ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ ʚʽʜ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ (ʟʽ ʰʚʠʜʢʽʩʪʶ 100ï140 ʤ/ʩ). ʇʨʠ 
ʧʦʜʘʯʽ ʪʘ ʦʙʝʨʪʘʥʥʽ ʜʠʩʢ ʚʥʘʩʣʽʜʦʢ ʪʝʨʪʷ ʚ ʧʨʦʨʽʟʽ ʥʘʛʨʽʚʘʻ ʯʘʩʪʠʥʢʠ ʤʝʪʘ-
ʣʫ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ, ʧʨʠ ʷʢʽʡ ʧʦʯʠʥʘʻʪʴʩʷ ʧʣʘʚʣʝʥʥʷ (å700

ʦ
). ʈʦʟʧʣʘʚʣʝʥʠʡ 

ʤʝʪʘʣ ʚʠʜʘʣʷʻʪʴʩʷ ʟ ʧʨʦʨʽʟʫ ʩʘʤʠʤ ʞʝ ʜʠʩʢʦʤ, ʷʢʠʡ ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʧʦʚʽʪ-
ʨʷʤ ʽ ʚʦʜʦʶ. ɼʣʷ ʟʙʽʣʴʰʝʥʥʷ ʪʝʨʪʷ ʧʦʚʝʨʭʥʶ ʽʥʩʪʨʫʤʝʥʪʘ ʟʘʙʝʟʧʝʯʫʶʪʴ 
ʱʽʣʴʥʦʶ ʥʘʩʽʯʢʦʶ, ʱʦ ʪʨʦʭʠ ʟʙʽʣʴʰʫʻ ʰʠʨʠʥʫ ʧʨʦʧʠʣʘ. ʌʨʠʢʮʽʡʥʽ ʧʠʣʠ 
ʨʦʟʨʽʟʘʶʪʴ ʤʘʪʝʨʽʘʣ ʜʫʞʝ ʰʚʠʜʢʦ, ʱʦ ʚʠʤʘʛʘʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʫ ʷʢʦʩʪʽ ʧʨʠ-
ʚʦʜʫ ʝʣʝʢʪʨʦʜʚʠʛʫʥ ʚʝʣʠʢʦʾ ʧʦʪʫʞʥʦʩʪʽ. ʌʨʠʢʮʽʡʥʠʤʠ ʧʠʣʢʘʤʠ ʤʦʞʥʘ ʨʦ-
ʟʨʽʟʘʪʠ ʟʘʛʘʨʪʦʚʘʥʽ ʩʪʘʣʴʥʽ ʜʝʪʘʣʽ, ʱʦ ʥʝ ʧʽʜʜʘʶʪʴʩʷ ʨʦʟʨʽʟʘʥʥʷ ʟʚʠʯʘʡʥʠ-
ʤʠ ʧʠʣʘʤʠ. 

 

 

ʘ ï Lenker HDM450 ʟ ʤʦʞʣʠʚʽʩʪʶ ʧʨʦʛʨʘʤʫʚʘʥʥʷ; 

ʙ ï Lenker HDM450 ʥʘʧʽʚ ʘʚʪʦʤʘʪʠʯʥʠʡ 

ʈʠʩʫʥʦʢ 3.5 ï ʉʪʨʽʯʢʦʚʦ-ʚʽʜʨʽʟʥʠʡ ʚʝʨʩʪʘʪ [17]  

 
ɽʣʝʢʪʨʠʯʥʘ ʬʨʠʢʮʽʡʥʘ ʧʠʣʘ ʨʦʟʨʽʟʘʻ ʤʘʪʝʨʽʘʣ ʰʣʷʭʦʤ ʩʧʽʣʴʥʦʾ ʨʦʙʦ-

ʪʠ ʬʨʠʢʮʽʡʥʦʾ (ʙʝʟʟʫʙʦʾ) ʧʠʣʠ ʟ ʝʣʝʢʪʨʠʯʥʦʶ ʜʫʛʦʶ. ɯʥʩʪʨʫʤʝʥʪ, ʷʢʠʡ ʧʦ-
ʻʜʥʘʥʦ ʟ ʦʜʥʠʤ ʧʦʣʶʩʦʤ ʜʞʝʨʝʣʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʨʦʟʨʽʟʘʻ ʤʘʪʝʨʽʘʣ, ʷʢʠʡ 
ʧʦʻʜʥʘʥʦ ʟ ʽʥʰʠʤ; ʧʨʠ ʮʴʦʤʫ ʫʪʚʦʨʶʻʪʴʩʷ ʚʦʣʴʪʦʚʘ ʜʫʛʘ. ʄʝʪʘʣ ʚ ʧʨʦʨʽʟʽ 
ʧʣʘʚʠʪʴʩʷ, ʘ ʜʠʩʢ ʪʽʣʴʢʠ ʚʠʜʘʣʷʻ ʨʦʟʧʣʘʚʣʝʥʠʡ ʤʝʪʘʣ. ʇʦʚʝʨʭʥʷ ʤʝʪʘʣʫ ʚ 
ʧʨʦʨʽʟʽ ʚʠʭʦʜʠʪʴ ʜʦʩʪʘʪʥʴʦ ʨʽʚʥʦʶ ʽ ʯʠʩʪʦʶ. 

ʈʦʟʨʽʟʘʥʥʷ ʧʦ ʜʦʚʞʠʥʽ ʢʨʫʛʣʠʭ ʽ ʰʝʩʪʠʛʨʘʥʥʠʭ ʧʨʫʪʢʽʚ, ʘ ʪʘʢʦʞ ʪʨʫʙ 
ʚʠʢʦʥʫʶʪʴ ʥʘ ʚʽʜʨʽʟʥʠʭ ʚʝʨʩʪʘʪʘʭ. ʋ ʮʠʭ ʚʝʨʩʪʘʪʽʚ ʥʘ ʤʽʮʥʽʡ ʩʪʘʥʠʥʽ ʨʦʟ-
ʪʘʰʦʚʘʥʘ ʧʝʨʝʜʥʷ ʙʘʙʢʘ ʟ ʧʦʨʦʞʥʠʩʪʠʤ ʰʧʠʥʜʝʣʝʤ, ʧʦ ʦʙʦʭ ʢʽʥʮʷʭ ʷʢʦʛʦ 
ʨʦʟʤʽʱʝʥʽ ʪʨʠʢʫʣʘʯʢʦʚʽ ʟʘʪʠʩʢʥʽ ʧʘʪʨʦʥʠ. ʇʝʨʝʚʘʛʦʶ ʮʠʭ ʚʝʨʩʪʘʪʽʚ ʻ ʚʝʣʠ-
ʢʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʧʨʦʩʪʦʪʘ ʽ ʥʝʚʠʩʦʢʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʩʘʤʦʛʦ ʚʝʨʩʪʘʪʘ ʽ ʽʥ-
ʩʪʨʫʤʝʥʪʘ (ʨʽʟʮʽʚ). ʅʝʜʦʣʽʢʦʤ ʚʽʜʨʽʟʥʠʭ ʚʝʨʩʪʘʪʽʚ ʻ ʰʠʨʦʢʘ ʧʨʦʨʽʟʴ (3ï5 
ʤʤ), ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʝʣʠʢʦʾ ʚʪʨʘʪʠ ʤʘʪʝʨʽʘʣʫ. ɺʽʜʨʽʟʥʽ ʚʝʨʩʪʘʪʠ, ʷʢʽ ʟʘ-
ʙʝʟʧʝʯʝʥʽ ʜʚʦʤʘ ʩʫʧʦʨʪʘʤʠ ï ʧʝʨʝʜʥʽʤ ʽ ʟʘʜʥʽʤ ï ʽ ʧʨʘʮʶʶʪʴ ʦʜʥʦʯʘʩʥʦ 
ʜʚʦʤʘ ʨʽʟʮʷʤʠ, ʤʘʶʪʴ ʙʽʣʴʰʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 
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ɿʙʽʣʴʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʽʜʨʽʟʥʠʭ ʚʝʨʩʪʘʪʽʚ ʜʦʩʷʛʘʻʪʴʩʷ ʪʘʢʦʞ ʧʨʠ-

ʩʪʨʦʻʤ, ʱʦ ʨʝʛʫʣʶʻ ʽ ʧʽʜʪʨʠʤʫʻ ʧʦʩʪʽʡʥʫ ʰʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ. ɺʝʨʪʠʢʘʣʴʥʽ ʚʽʜ-

ʨʽʟʥʽ ʘʚʪʦʤʘʪʠ ʧʨʠʩʪʦʩʦʚʘʥʽ ʜʣʷ ʨʦʟʨʽʟʘʥʥʷ ʢʘʣʽʙʨʦʚʘʥʠʭ ʛʥʫʪʠʭ ʧʦ ʚʩʽʡ ʜʦʚ-

ʞʠʥʽ ʧʨʫʪʢʽʚ. ʋ ʮʠʭ ʚʝʨʩʪʘʪʽʚ ʧʨʫʪʦʢ ʟʘʢʣʘʜʘʻʪʴʩʷ ʟʚʝʨʭʫ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʚʦʥʠ 

ʟʘʡʤʘʶʪʴ ʤʘʣʫ ʧʣʦʱʫ ʚ ʮʝʭʫ. ʇʨʫʪʦʢ ʧʽʜ ʜʽʻʶ ʩʚʦʻʾ ʚʘʛʠ ʦʧʫʩʢʘʻʪʴʩʷ ʥʘ ʧʽʜʩ-

ʪʘʚʢʫ ʽ ʟʘʪʠʩʢʘʻʪʴʩʷ; ʧʽʩʣʷ ʯʦʛʦ ʜʦ ʥʴʦʛʦ ʧʽʜʭʦʜʠʪʴ ʩʫʧʦʨʪ ʟ ʨʽʟʮʝʤ. 

ʊʦʢʘʨʥʦ-ʩʚʝʨʜʣʠʣʴʥʦ-ʚʽʜʨʽʟʥʽ ʚʝʨʩʪʘʪʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʟʘʛʦʪʽʚʝʣʴʥʠʭ 

ʮʝʭʘʭ ʜʣʷ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʜʠʨʘʥʥʷ, ʨʦʟʪʦʯʫʚʘʥʥʷ, ʩʚʝʨʜʣʽʥʥʷ, ʚʽʜʨʽʟʘʥʥʷ ʷʢ 

ʧʨʫʪʢʽʚ, ʪʘʢ ʧʦʢʦʚʦʢ ʽ ʰʪʘʤʧʦʚʦʢ. ɺ ʨʫʭʦʤʠʡ ʟʘʜʥʽʡ ʙʘʙʮʽ ʚʝʨʩʪʘʪʘ ʢʨʽʧʠʪʴʩʷ 

ʩʧʽʨʘʣʴʥʝ ʩʚʝʨʜʣʦ ʜʣʷ ʩʚʝʨʜʣʽʥʥʷ ʦʪʚʦʨʫ. ʇʝʨʝʜʥʽʡ ʩʫʧʦʨʪ ʩʣʫʞʠʪʴ ʜʣʷ ʦʙʜʠ-

ʨʘʥʥʷ ʡ ʨʦʟʪʦʯʫʚʘʥʥʷ, ʟʘʜʥʽʡ ï ʜʣʷ ʚʽʜʨʽʟʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʚʽʜ ʧʨʫʪʢʘ (ʨʠʩ. 3.6).  

 

 

ʈʠʩʫʥʦʢ 3.6 ï ʉʭʝʤʘ ʦʙʨʦʙʢʠ ʥʘ ʪʦʢʘʨʥʦ-ʩʚʝʨʜʣʠʣʴʥʦ-ʚʽʜʨʽʟʥʦʤʫ ʚʝʨʩʪʘʪʽ [3] 

 

ɺʝʨʩʪʘʪʠ, ʱʦ ʧʨʘʮʶʶʪʴ ʪʦʥʢʠʤ ʘʙʨʘʟʠʚʥʠʤ ʢʨʫʛʦʤ, ʩʣʫʞʘʪʴ ʜʣʷ ʨʦ-

ʟʨʽʟʘʥʥʷ ʧʨʫʪʢʽʚ ʽ ʪʨʫʙ (ʪʘʢʦʞ ʟʘʛʘʨʪʦʚʘʥʦʾ ʩʪʘʣʽ ʽ ʪʨʫʙ). ɿʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʝʣʘʩʪʠʯʥʽ ʘʙʨʘʟʠʚʥʽ ʢʨʫʛʠ, ʪʦʚʱʠʥʦʶ 2ï3 ʤʤ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʚʪʨʘʪʘ ʤʝʪʘʣʫ ʥʘ 

ʧʨʦʨʽʟ ʥʝʟʥʘʯʥʘ. ʇʨʠ ʨʦʟʨʽʟʫʚʘʥʥʽ ʪʨʫʙ ʚʝʣʠʢʦʛʦ ʜʽʘʤʝʪʨʘ ʾʭ ʥʝʦʙʭʽʜʥʦ ʧʦʚʝʨ-

ʪʘʪʠ ʥʘʚʢʦʣʦ ʦʩʽ. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʦʟʨʽʟʘʥʥʷ ʘʙʨʘʟʠʚʥʠʤ ʢʨʫʛʦʤ ʜʦʩʠʪʴ ʚʠʩʦʢʘ 

(ʥʘʧʨʠʢʣʘʜ, ʧʨʫʪʦʢ ʜʽʘʤʝʪʨʦʤ 40ï50 ʤʤ ʨʦʟʨʽʟʘʻʪʴʩʷ ʟʘ 5ï6 ʩ). 

 

 
 

ʘ ï ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ,  ʙ ï ʟʚʠʯʘʡʥʦʾ ʷʢʦʩʪʽ  

ʈʠʩʫʥʦʢ 3.7 ï ʉʭʝʤʘ ʧʨʦʮʝʩʫ ʧʣʘʟʤʦʚʦʛʦ ʨʽʟʘʥʥʷ  
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ʂʨʽʤ ʟʘʟʥʘʯʝʥʠʭ ʚʠʱʝ ʩʧʦʩʦʙʽʚ ʧʨʫʪʢʠ, ʪʨʫʙʠ ʪʘ ʟʘʛʦʪʦʚʢʠ (ʰʪʘʤʧʫ-

ʚʘʥʥʷ, ʧʦʢʦʚʢʠ, ʚʽʜʣʠʚʢʠ) ʤʦʞʥʘ ʨʦʟʨʽʟʘʪʠ ʥʘ ʟʚʠʯʘʡʥʠʭ ʪʦʢʘʨʥʠʭ (ʚʽʜʨʽʟ-

ʥʠʤʠ ʨʽʟʮʷʤʠ), ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʬʨʝʟʝʨʥʠʭ (ʚʽʜʨʽʟʥʠʤʠ ʬʨʝʟʘʤʠ) ʽ ʩʪʨʫʛʘʣʴ-

ʥʠʭ ʚʝʨʩʪʘʪʘʭ. ʊʘʢʦʞ ʨʦʟʨʽʟʘʥʥʷ ʧʨʫʪʢʽʚ, ʪʨʫʙ ʽ ʽʥʰʠʭ ʤʦʞʝ ʧʨʦʚʦʜʠʪʴʩʷ 

ʥʘʩʪʫʧʥʠʤʠ ʤʝʪʦʜʘʤʠ: ʘʥʦʜʥʦ-ʤʝʭʘʥʽʯʥʠʤ, ʝʣʝʢʪʨʦʽʩʢʨʦʚʠʤ, ʫʣʴʪʨʘʟʚʫʢʦ-

ʚʠʤ, ʝʣʝʢʪʨʦʣʽʪʠʯʥʠʤ, ʝʣʝʢʪʨʦʥʥʦ-ʧʨʦʤʝʥʝʚʠʤ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʘʟʝʨʘ, ʚʠ-

ʙʫʭʫ ʽ ʧʣʘʟʤʦʚʠʤ ʩʪʨʫʤʝʥʝʤ [18]. 

ʇʨʫʪʢʦʚʠʡ ʤʘʪʝʨʽʘʣ ʤʦʞʥʘ ʨʦʟʨʽʟʘʪʠ ʥʘ ʧʨʝʩʘʭ ʽ ʥʦʞʠʮʷʤʠ, ʱʦ ʟʘ-

ʩʪʦʩʦʚʫʻʪʴʩʷ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʚ ʟʘʛʦʪʽʚʝʣʴʥʠʭ ʚʽʜʜʽʣʝʥʥʷʭ ʢʦʚʘʣʴʩʴʢʠʭ ʮʝʭʽʚ. 

ɼʣʷ ʨʦʟʨʽʟʘʥʥʷ ʣʠʩʪʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘʟʚʠʯʘʡ ʟʘʩʪʦʩʦʚʫʶʪʴ ʥʦʞʠʮʽ 

ʨʽʟʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ: ʨʫʯʥʽ, ʛʽʣʴʡʦʪʠʥʥʽ, ʨʦʣʠʢʦʚʽ (ʨʠʩ. 3.8). 

 

 
 

ʈʠʩʫʥʦʢ 3.8 ï ɻʽʣʴʡʦʪʠʥʥʽ ʥʦʞʠʮʽ XïCUT [18] 
 
ʂʨʽʤ ʟʘʟʥʘʯʝʥʠʭ ʩʧʦʩʦʙʽʚ ʤʝʭʘʥʽʯʥʦʛʦ ʨʦʟʨʽʟʘʥʥʷ ʧʨʫʪʢʦʚʦʛʦ ʪʘ ʣʠʩ-

ʪʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʜʝʷʢʽ ʟ ʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʽ ʜʣʷ ʨʦʟʨʽʟʘʥʥʷ ʪʨʫʙ) ʟʘ-
ʩʪʦʩʦʚʫʻʪʴʩʷ ʪʘʢʦʞ ʛʘʟʦʚʝ (ʘʚʪʦʛʝʥʥʝ), ʘʥʦʜʥʦ-ʤʝʭʘʥʽʯʥʝ, ʝʣʝʢʪʨʦʽʩʢʨʦʚʝ ʽ 
ʫʣʴʪʨʘʟʚʫʢʦʚʝ ʨʦʟʨʽʟʘʥʥʷ. 

 
 
3.2 ʎʝʥʪʨʫʚʘʥʥʷ ʟʘʛʦʪʦʚʢʠ 
 
 
ʎʝʥʪʨʦʚʽ ʦʪʚʦʨʠ ʚ ʜʝʪʘʣʷʭ ʪʠʧʫ ʚʘʣʽʚ ʻ ʙʘʟʦʶ ʜʣʷ ʨʷʜʫ ʦʧʝʨʘʮʽʡ: ʪʦ-

ʯʽʥʥʷ, ʥʘʨʽʟʫʚʘʥʥʷ ʨʽʟʴʙʠ, ʰʣʽʬʫʚʘʥʥʷ, ʥʘʨʽʟʫʚʘʥʥʷ ʰʣʽʮʽʚ ʪʘ ʽʥ., ʘ ʪʘʢʦʞ 
ʜʣʷ ʢʦʥʪʨʦʣʶ ʽ ʧʝʨʝʚʽʨʢʠ ʛʦʪʦʚʠʭ ʜʝʪʘʣʝʡ. ʇʨʠ ʨʝʤʦʥʪʥʠʭ ʨʦʙʦʪʘʭ 
ʮʝʥʪʨʦʚʠʤʠ ʦʪʚʦʨʘʤʠ ʢʦʨʠʩʪʫʶʪʴʩʷ ʷʢ ʙʘʟʘʤʠ ʜʣʷ ʧʨʘʚʢʠ ʟʥʦʰʝʥʠʭ ʘʙʦ 
ʧʦʰʢʦʜʞʝʥʠʭ ʧʦʚʝʨʭʦʥʴ ʰʠʡʦʢ ʚʘʣʽʚ, ʜʣʷ ʰʣʽʬʫʚʘʥʥʷ, ʢʦʥʪʨʦʣʶ ʪʘ ʥʘ 
ʽʥʰʠʭ ʦʧʝʨʘʮʽʷʭ. ʗʢʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʮʝʥʪʨʦʚʠʭ ʦʪʚʦʨʽʚ ʤʘʻ ʚʝʣʠʢʠʡ 
ʚʧʣʠʚ ʥʘ ʪʦʯʥʽʩʪʴ ʙʽʣʴʰʦʩʪʽ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʽ, ʷʢʽ ʦʪʨʠʤʘʥʥʽ ʧʽʜ ʯʘʩ ʤʝʭʘ-
ʥʽʯʥʦʾ ʦʙʨʦʙʢʠ. ʊʦʤʫ ʮʝʥʪʨʦʚʽ ʦʪʚʦʨʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʥʝʦʙʭʽʜ-
ʥʦʶ ʪʦʯʥʽʩʪʶ, ʢʦʥʫʩʥʦʩʪʶ ʾʭ ʧʦʚʠʥʥʘ ʪʦʯʥʦ ʟʙʽʛʘʪʠʩʷ ʟ ʢʦʥʫʩʥʦʩʪʶ 
ʮʝʥʪʨʽʚ ʚʝʨʩʪʘʪʘ. ʇʨʠ ʥʝʜʦʪʨʠʤʘʥʥʽ ʮʠʭ ʚʠʤʦʛ ʮʝʥʪʨʦʚʽ ʦʪʚʦʨʠ ʰʚʠʜʢʦ 
ʚʪʨʘʯʘʶʪʴ ʬʦʨʤʫ ʽ ʨʦʟʤʽʨʠ ʪʘ ʫʰʢʦʜʞʫʶʪʴ ʮʝʥʪʨʠ ʚʝʨʩʪʘʪʘ. 
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ʎʝʥʪʨʦʚʽ ʦʪʚʦʨʠ ʫ ʟʘʛʦʪʦʚʦʢ (ʜʝʪʘʣʝʡ) ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʚʠʢʦʥʫ-

ʶʪʴ ʟ ʢʫʪʦʤ ʢʦʥʫʩʘ 60Á. ɯʥʦʜʽ ʧʨʠ ʦʙʨʦʙʮʽ ʚʝʣʠʢʠʭ, ʚʘʞʢʠʭ ʜʝʪʘʣʝʡ ʮʝʡ ʢʫʪ 

ʟʙʽʣʴʰʫʶʪʴ ʜʦ 75Á ʘʙʦ 90Á. ʎʝʥʪʨ ʚʝʨʩʪʘʪʘ ʧʦʚʠʥʝʥ ʩʪʠʢʘʪʠʩʷ ʟ ʮʝʥʪʨʦʚʠʤ 

ʦʪʚʦʨʦʤ ʟʘʛʦʪʦʚʢʠ ʣʠʰʝ ʧʦ ʧʦʚʝʨʭʥʽ ʢʦʥʫʩʘ, ʚʝʨʰʠʥʘ ʮʝʥʪʨʫ ʥʝ ʧʦʚʠʥʥʘ 

ʫʧʠʨʘʪʠʩʷ ʚ ʟʘʛʦʪʦʚʢʫ [19]. ʊʦʤʫ ʮʝʥʪʨʦʚʽ ʦʪʚʦʨʠ ʟʘʚʞʜʠ ʤʘʶʪʴ ʮʠʣʽʥʜʨʠ-

ʯʥʫ ʯʘʩʪʠʥʫ ʤʘʣʦʛʦ ʜʽʘʤʝʪʨʘ d ʽ ʢʦʥʽʯʥʫ ʧʦʚʝʨʭʥʶ ʟ ʥʘʡʙʽʣʴʰʠʤ ʜʽʘʤʝʪ-

ʨʦʤ D ʽ ʢʫʪʦʤ ʢʦʥʫʩʘ Ŭ (ʨʠʩ. 3.9, ʘ). ɯʥʦʜʽ ʮʝʥʪʨʦʚʠʡ ʦʪʚʽʨ ʤʘʻ ʱʝ ʜʨʫʛʫ 

ʢʦʥʽʯʥʫ ʧʦʚʝʨʭʥʶ ʟ ʚʝʣʠʢʠʤ ʜʽʘʤʝʪʨʦʤ Do ʢʫʪʦʤ ʧʨʠ ʚʝʨʰʠʥʽ ʢʦʥʫʩʘ 120Á 

(ʨʠʩ. 3.9, ʙ), ʷʢʘ ʨʦʙʠʪʴʩʷ ʟ ʤʝʪʦʶ ʫʥʠʢʥʫʪʠ ʧʦʷʚʠ ʥʘ ʪʦʨʮʷʭ ʚʘʣʫ ʟʘʜʠʨʦʢ 

ʧʨʠ ʥʝʚʝʣʠʢʦʤʫ ʟʥʦʩʽ ʮʝʥʪʨʦʚʠʭ ʦʪʚʦʨʽʚ, ʦʙʝʨʝʛʪʠ ʾʭ ʧʨʠ ʚʠʧʘʜʢʦʚʦʤʫ 

ʧʦʰʢʦʜʞʝʥʥʽ ʪʦʨʮʽʚ ʚʘʣʘ ʘʙʦ ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʨʽʟʘʪʠ ʮʽ ʪʦʨʮʽ ʙʝʟ ʟʤʝ-

ʥʰʝʥʥʷ ʦʧʦʨʥʦʾ ʧʦʚʝʨʭʥʽ ʮʝʥʪʨʦʚʠʭ ʦʪʚʦʨʽʚ. 

ʎʝʥʪʨʫʚʘʥʥʷ ʟʘʛʦʪʦʚʦʢ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʩʚʝʨʜʣʠʣʴʥʠʭ, ʨʦʟʪʦʯʫʚʘʣʴ-

ʥʠʭ (ʚʝʣʠʢʠʭ ʟʘʛʦʪʦʚʦʢ) ʪʦʢʘʨʥʠʭ ʽ ʨʝʚʦʣʴʚʝʨʥʠʭ ʚʝʨʩʪʘʪʘʭ, ʘ ʚ ʩʝʨʽʡʥʦʤʫ ʽ 

ʤʘʩʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʘʭ ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ ʦʜʥʦ- ʘʙʦ ʜʚʦʙʽʯʥʠʭ ʮʝʥʪʨʫʚʘʣʴ-

ʥʠʭ ʚʝʨʩʪʘʪʘʭ ʪʘ ʬʨʝʟʝʨʥʦ-ʮʝʥʪʨʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ, ʷʢʽ ʮʝʥʪʨʫʶʪʴ ʦʙʠʜʚʘ 

ʢʽʥʮʽ ʚʘʣʘ ʦʜʥʦʯʘʩʥʦ. 

 

 
 

ʘ ï ʮʝʥʪʨʦʚʽ ʦʪʚʦʨʠ ʟ ʢʫʪʦʤ ʢʦʥʫʩʘ 60Á ʪʘ ʬʦʨʤʠ ɸ, ɺ, ʊ; 

ʙ ï ʮʝʥʪʨʦʚʽ ʦʪʚʦʨʠ ʟ ʢʫʪʦʤ ʢʦʥʫʩʘ 75Á ʪʘ ʬʦʨʤʠ ʉ, ɽ; 

ʚ ï ʮʝʥʪʨʦʚʠʡ ʦʪʚʽʨ ʟ ʜʫʛʦʧʦʜʽʙʥʦʶ ʪʚʽʨʥʦʶ, ʬʦʨʤʘ R; 

ʛ ï ʮʝʥʪʨʦʚʠʡ ʦʪʚʽʨ ʟ ʤʝʪʨʠʯʥʦʶ ʨʽʟʴʙʦʶ, ʬʦʨʤʠ F, H, ʈ 

ʈʠʩʫʥʦʢ 3.9 ï ʂʦʥʩʪʨʫʢʮʽʾ ʮʝʥʪʨʦʚʠʭ ʦʪʚʦʨʽʚ [19] 
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ʎʝʥʪʨʫʚʘʥʥʷ ʟʘʛʦʪʦʚʦʢ ʚʠʨʦʙʣʷʶʪʴ ʜʚʦʤʘ ʽʥʩʪʨʫʤʝʥʪʘʤʠ: ʩʧʽʨʘʣʴ-
ʥʠʤ ʩʚʝʨʜʣʦʤ, ʷʢʠʤ ʩʚʝʨʜʣʷʪʴ ʮʠʣʽʥʜʨʠʯʥʠʡ ʦʪʚʽʨ ʤʘʣʦʛʦ ʜʽʘʤʝʪʨʫ, ʽ ʟʝʥ-
ʢʽʚʢʦʶ, ʷʢʘ ʫʪʚʦʨʶʻ ʢʦʥʽʯʥʫ ʧʦʚʝʨʭʥʶ (ʨʠʩ. 3.10, ʘ) ʘʙʦ ʩʧʝʮʽʘʣʴʥʠʤʠ 
ʢʦʤʙʽʥʦʚʘʥʠʤʠ ʮʝʥʪʨʫʚʘʣʴʥʠʤʠ ʩʚʝʨʜʣʘʤʠ (ʨʠʩ. 3.10, ʙ), ʷʢʽ ʚʠʢʦʥʫʶʪʴ 
ʩʚʝʨʜʣʽʥʥʷ ʽ ʟʝʥʢʫʚʘʥʥʷ. 

ʅʘ ʬʨʝʟʝʨʥʦ-ʮʝʥʪʨʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ (ʨʠʩ. 3.11) ʥʘ ʟʘʛʦʪʦʚʮʽ ʩʧʦʯʘ-
ʪʢʫ ʬʨʝʟʝʨʫʶʪʴ ʪʦʨʮʝʚʽ ʧʦʚʝʨʭʥʽ ʦʜʥʦʯʘʩʥʦ ʟ ʦʙʦʭ ʢʽʥʮʽʚ, ʧʽʩʣʷ ʯʦʛʦ ʢʦʤ-
ʙʽʥʦʚʘʥʠʤʠ ʮʝʥʪʨʫʚʘʣʴʥʠʤʠ ʩʚʝʨʜʣʘʤʠ ʩʚʝʨʜʣʷʪʴ ʦʪʚʦʨʠ. 

 

 

ʈʠʩʫʥʦʢ 3.10 ï ʇʨʦʮʝʩ ʮʝʥʪʨʫʚʘʥʥʷ ʪʘ ʢʦʤʙʽʥʦʚʘʥʽ ʮʝʥʪʨʫʚʘʣʴʥʽ ʩʚʝʨʜʣʘ 

 

ɺ ʚʝʣʠʢʦʩʝʨʽʡʥʦʤʫ ʪʘ ʤʘʩʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʦʙʨʦʙʢʫ ʪʦʨʮʽʚ ʽ 

ʮʝʥʪʨʫʚʘʥʥʷ ʟʘʛʦʪʦʚʦʢ ʚʠʢʦʥʫʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʜʥʦʛʦ ʘʙʦ ʜʚʦʭ ʰʠʨʦʢʠʭ 

ʪʚʝʨʜʦʩʧʣʘʚʥʠʭ ʨʽʟʮʽʚ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʨʘʟʦʤ ʟʽ ʩʪʘʥʜʘʨʪʥʠʤ ʢʦʤʙʽʥʦʚʘʥʠʤ 

ʮʝʥʪʨʫʚʘʣʴʥʽ ʩʚʝʨʜʣʦʤ ʚ ʩʧʝʮʽʘʣʴʥʽʡ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʾ ʛʦʣʽʚʮʽ. 

 

 

ʈʠʩʫʥʦʢ 3.11 ï ʉʭʝʤʘ ʦʙʨʦʙʢʠ ʟʘʛʦʪʦʚʢʠ ʥʘ ʬʨʝʟʝʨʥʦ-ʮʝʥʪʨʫʚʘʣʴʥʦʤʫ  

ʚʝʨʩʪʘʪʽ [3] 

 

ʇʽʜʨʽʟʥʦʾ ʨʽʟʝʮʴ ʦʩʥʘʱʫʶʪʴ ʧʣʘʩʪʠʥʢʦʶ ʟ ʪʚʝʨʜʦʛʦ ʩʧʣʘʚʫ, ʘ ʮʝʥʪʨʫ-

ʚʘʣʴʥʝ ʩʚʝʨʜʣʦ ʚʠʛʦʪʦʚʣʝʥʦ ʟʽ ʰʚʠʜʢʦʨʽʟʘʣʴʥʦʾ ʩʪʘʣʽ, ʪʦ ʧʨʠ ʦʜʥʦʤʫ ʯʠʩʣʽ 

ʦʙʦʨʦʪʽʚ ʛʦʣʦʚʢʠ ʽʥʩʪʨʫʤʝʥʪʠ ʧʨʘʮʶʶʪʴ ʧʨʠʙʣʠʟʥʦ ʟ ʦʧʪʠʤʘʣʴʥʠʤʠ ʰʚʠ-

ʜʢʦʩʪʷʤʠ ʨʽʟʘʥʥʷ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʨʽʟʥʠʮʶ ʚ ʜʽʘʤʝʪʨʘʭ ʦʙʨʦʙʢʠ. 
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ʇʨʠ ʨʦʙʦʪʽ ʥʘ ʪʦʢʘʨʥʦʤʫ ʚʝʨʩʪʘʪʽ (ʨʠʩ. 3.12, ʘ) ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʘ ʛʦ-

ʣʦʚʢʘ 1 ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚ ʰʧʠʥʜʝʣʴ ʚʝʨʩʪʘʪʘ ʽ ʦʪʨʠʤʫʻ ʦʙʝʨʪʘʥʥʷ. ɿʘʛʦʪʦ-

ʚʢʘ 2 ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚ ʟʘʪʠʩʢʥʦʤʫ ʧʨʠʩʪʦʩʫʚʘʥʥʽ 3, ʷʢʝ ʟʤʦʥʪʦʚʘʥʝ ʥʘ ʢʘ-

ʨʝʪʮʽ ʩʫʧʦʨʪʘ ʽ ʦʪʨʠʤʫʻ ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ ʧʦʜʘʯʽ ʜʦ ʫʧʦʨʫ 5. ɼʣʷ ʫʩʪʘʥʦʚ-

ʢʠ ʟʘʛʦʪʦʚʢʠ ʧʦ ʜʦʚʞʠʥʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʨʝʛʫʣʴʦʚʘʥʠʡ ʫʧʦʨ 4. 

ɯʥʰʠʡ ʚʘʨʽʘʥʪ (ʨʠʩ. 3.12, ʙ) ʟʘʛʦʪʦʚʢʘ 3 ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʫ ʪʦʢʘʨʥʠʡ 

ʚʝʨʩʪʘʪ ʚ ʦʪʚʽʨ ʰʧʠʥʜʝʣʷ ʜʦ ʫʧʦʨʫ 4, ʟʘʪʠʩʢʘʻʪʴʩʷ ʚ ʪʨʠʢʫʣʘʯʢʦʚʦʤʫ ʧʘʪ-

ʨʦʥʽ ʽ ʦʪʨʠʤʫʻ ʦʙʝʨʪʘʣʴʥʠʡ ʨʫʭ. ɯʥʩʪʨʫʤʝʥʪʘʣʴʥʘ ʛʦʣʦʚʢʘ 2 ʢʨʽʧʠʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʾ ʜʝʨʞʘʚʢʠ ʚ ʨʽʟʮʝʪʨʠʤʘʯʽ 1 ʚʝʨʩʪʘʪʘ. ʊʘʢʫ ʦʙʨʦʙʢʫ 

ʤʦʞʣʠʚʦ ʚʠʢʦʥʫʚʘʪʠ ʽ ʥʘ ʛʦʨʠʟʦʥʪʘʣʥɹʦ-ʬʨʝʟʝʨʥʦʤʫ ʚʝʨʩʪʘʪʽ (ʨʠʩ. 3.12, ʚ). 

ɺ ʨʦʟʛʣʷʥʫʪʠʭ ʩʭʝʤʘʭ ʦʙʨʦʙʣʷʻʪʴʩʷ ʩʧʦʯʘʪʢʫ ʧʝʨʰʠʡ ʪʦʨʝʮʴ, ʧʦʪʽʤ ʧʽʩʣʷ 

ʧʦʚʦʨʦʪʫ ʟʘʛʦʪʦʚʢʠ ï ʜʨʫʛʠʡ. 

 

 
 

ʈʠʩʫʥʦʢ 3.12 ï ʉʭʝʤʠ ʮʝʥʪʨʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʾ  

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʾ ʛʦʣʦʚʢʠ [3] 

 

ʅʘʡʢʨʘʱʠʤ ʚʘʨʽʘʥʪʦʤ ʟ ʪʦʯʢʠ ʟʦʨʫ ʦʪʨʠʤʘʥʥʷ ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ ʽ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʻ ʦʙʨʦʙʢʘ ʥʘ ʩʧʝʮʽʘʣʴʥʦʤʫ ʜʚʦʩʪʦʨʦʥʥʴʦʤʫ ʚʝʨʩʪʘʪʽ (ʨʠʩ. 

3.12, ʛ) ʘʛʨʝʛʘʪʥʦʛʦ ʪʠʧʫ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʬʨʝʟʝʨʥʦ-ʮʝʥʪʨʫʚʘʣʴʥʠʤ ʚʝʨʩʪʘ-

ʪʦʤ, ʮʝʡ ʟʘʤʽʩʪʴ ʯʦʪʠʨʴʦʭ ʰʧʠʥʜʝʣʽʚ ʤʘʻ ʚʩʴʦʛʦ ʜʚʘ ʽ ʜʣʷ ʟʘʛʦʪʦʚʢʠ ʥʝ ʧʦʪ-

ʨ̔ ʙʥʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʧʦʜʘʯʫ. 

ʇʽʩʣʷ ʪʝʨʤʽʯʥʦʾ ʦʧʝʨʘʮʽʾ ʪʘ ʧʝʨʝʜ ʚʽʜʧʦʚʽʜʘʣʴʥʠʤʠ ʦʧʝʨʘʮʽʷʤʠ 

ʮʝʥʪʨʦʚʽ ʦʪʚʦʨʠ ʩʣʽʜ ʚʠʧʨʘʚʣʷʪʠ ʧʦʚʪʦʨʥʠʤ ʮʝʥʪʨʫʚʘʥʥʷʤ. ʋ ʨʘʟʽ ʷʢʱʦ 

ʜʝʪʘʣʴ ʧʨʦʭʦʜʠʪʴ ʟʘʛʘʨʪʫʚʘʥʥʷ, ʘ ʧʦʪʽʤ ʰʣʽʬʫʻʪʴʩʷ ʚ ʮʝʥʪʨʘʭ, ʪʦ ʧʽʩʣʷ ʛʘʨ-

ʪʫ ʮʝʥʪʨʠ ʥʝʦʙʭʽʜʥʦ ʦʯʠʩʪʠʪʠ ʚʽʜ ʦʢʘʣʠʥʠ. ɺʠʢʦʥʫʻʪʴʩʷ ʮʝ ʧʨʠ ʰʣʽʬʫʚʘʥ-

ʥʽ ʩʧʝʮʽʘʣʴʥʠʤʠ ʰʣʽʬʫʚʘʣʴʥʠʤʠ ʢʨʫʛʘʤʠ ʥʘ ʮʝʥʪʨʦʰʣʽʬʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘ-

ʪʘʭ (ʨʠʩ. 3.13, 3.14). 
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ʈʠʩʫʥʦʢ 3.13 ï ʉʭʝʤʘ ʧʨʘʚʢʠ ʮʝʥʪʨʦʚʦʛʦ ʦʪʚʦʨʫ 

 

 
 

ʘ ï ʚʝʨʪʠʢʘʣʴʥʠʡ ʮʝʥʪʨʦʰʣʽʬʫʚʘʣʴʥʠʡ ʚʝʨʩʪʘʪ ʤʦʜ. Henninger ZS 

102/201/1000;ʙ ï ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʮʝʥʪʨʦʰʣʽʬʫʚʘʣʴʥʠʡ ʚʫʟʦʣ ʤʦʜ. 

Henninger ZS25 ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘ ʪʦʢʘʨʥʠʡ ʚʝʨʩʪʘʪ 

ʈʠʩʫʥʦʢ 3.14 ï ʎʝʥʪʨʦʰʣʽʬʫʚʘʣʴʥʽ ʚʝʨʩʪʘʪʠ [21]  

 

 

ʇʠʪʘʥʥʷ ʜʣʷ ʢʦʥʪʨʦʣʶ 

 

1. ʗʢʽ ʜʽʾ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʦ ʧʨʫʪʢʦʚʦʾ ʟʘʛʦʪʦʚʢʠ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʤʝʭʘ-

ʥʽʯʥʦʾ ʦʙʨʦʙʢʠ? 

2. ʗʢʝ ʦʙʣʘʜʥʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʧʨʘʚʢʠ ʟʘʛʦʪʦʚʦʢ? 

3. ʅʘʟʚʽʪʴ ʩʧʦʩʦʙʠ ʨʦʟʨʽʟʘʥʥʷ ʧʨʫʪʢʽʚ? 

4. ʗʢʽ ʦʧʝʨʘʮʽʾ ʚʠʢʦʥʫʶʪʴ ʥʘ ʪʦʢʘʨʥʦ-ʩʚʝʨʜʣʠʣʴʥʦ-ʚʽʜʨʽʟʥʠʭ ʚʝʨʩʪʘ-

ʪʘʭ ʚ ʟʘʛʦʪʽʚʝʣʴʥʠʭ ʚʽʜʜʽʣʝʥʥʷʭ? 

5. ʇʨʠʟʥʘʯʝʥʥʷ, ʪʠʧʠ, ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʮʝʥʪʨʦʚʠʭ ʦʪʚʦʨʽʚ? 

6. ʅʘʟʚʽʪʴ ʽʥʩʪʨʫʤʝʥʪ ʽ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʮʝʥʪʨʫʚʘʥʥʷ ʟʘʛʦʪʦʚʦʢ. 
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4 ʄɽʊʆɼʀ ʆɹʈʆɹʂʀ ɿʆɺʅɯʐʅɯʍ ʇʆɺɽʈʍʆʅʔ ʊɯʃ 

ʆɹɽʈʊɸʅʅʗ 

 

 

4.1 ʊʝʭʥʦʣʦʛʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʦʙʨʦʙʢʠ ʣʝʟʦʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ, 

ʩʭʝʤʠ ʦʙʨʦʙʢʠ, ʪʝʭʥʦʣʦʛʽʯʥʝ ʦʩʥʘʱʝʥʥʷ, ʽʥʩʪʨʫʤʝʥʪ, ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ 

ʧʦʚʝʨʭʥʽ 

 

 

ʆʙʨʦʙʢʘ ʟʦʚʥʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ʪʽʣ ʦʙʝʨʪʘʥʥʷ (ʮʠʣʽʥʜʨʠʯʥʠʭ, ʢʦʥʽʯʥʠʭ ʽ 

ʬʘʩʦʥʥʠʭ ʽ ʪʦʨʮʝʚʠʭ) ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʝʨʘʮʽʾ ʪʦʯʽʥʥʷ [15]: 

ï ʧʨʠ ʯʦʨʥʦʚʦʤʫ ʪʦʯʽʥʥʽ ʚʠʜʘʣʷʶʪʴ ʦʩʥʦʚʥʫ ʯʘʩʪʠʥʫ ʧʨʠʧʫʩʢʫ (ʜʦ 

70%), ʦʜʝʨʞʫʶʪʴ ʪʦʯʥʽʩʪʴ 14ï12 ʢʚʘʣʽʪʝʪʽʚ ʽ ʰʦʨʩʪʢʽʩʪʴ Rʘ = 12,5ï50 ʤʢʤ; 

ï ʧʨʠ ʥʘʧʽʚʯʠʩʪʦʚʦʤʫ ʪʦʯʽʥʥʽ ʚʠʜʘʣʷʶʪʴ 20ï25% ʧʨʠʧʫʩʢʫ, ʦʜʝʨʞʫ-

ʶʪʴ ʪʦʯʥʽʩʪʴ 13ï11 ʢʚʘʣʽʪʝʪʽʚ ʽ ʰʦʨʩʪʢʽʩʪʴ Rʘ = 12,5ï3,2 ʤʢʤ; 

ï ʧʨʠ ʯʠʩʪʦʚʦʤʫ ʪʦʯʽʥʥʽ ʦʜʝʨʞʫʶʪʴ ʪʦʯʥʽʩʪʴ 10ï8 ʢʚʘʣʽʪʝʪʽʚ ʽ ʰʦʨʩ-

ʪʢʽʩʪʴ Rʘ = 6,3ï1,6 ʤʢʤ; 

ï ʧʨʠ ʪʦʥʢʦʤʫ ʪʦʯʽʥʥʽ ʦʜʝʨʞʫʶʪʴ ʪʦʯʥʽʩʪʴ 8ï6 ʢʚʘʣʽʪʝʪʽʚ ʽ ʰʦʨʩʪ-

ʢʽʩʪʴ Rʘ = 1,6ï0,4 ʤʢʤ. 

ʆʧʝʨʘʮʽʾ ʪʦʯʽʥʥʷ ʚʠʢʦʥʫʶʪʴʩʷ ʥʘ ʪʦʢʘʨʥʠʭ, ʪʦʢʘʨʥʦ-ʨʝʚʦʣʴʚʝʨʥʠʭ, 

ʪʦʢʘʨʥʦ-ʢʘʨʫʩʝʣʴʥʠʭ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ, ʧʦʣʫʘʚʪʦʤʘʪʘʭ ʪʘ ʘʚʪʦʤʘ-

ʪʘʭ, ʪʦʢʘʨʥʠʭ ʦʙʨʦʙʣʶʚʘʣʴʥʠʭ ʮʝʥʪʨʘʭ (ʨʠʩ. 4.1). ʆʙʪʦʯʫʚʘʥʥʷ ʜʝʪʘʣʽ ʪʘ-

ʢʦʞ ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ ʥʘ ʨʦʟʪʦʯʫʚʘʣʴʥʦʤʫ ʚʝʨʩʪʘʪʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʝʮʽʘ-

ʣʴʥʦʛʦ ʧʨʠʩʪʦʩʫʚʘʥʥʷ. 

 

 

ʘ ï ʜʚʦʚʩ̔ʥʠʡ ʪʦʢʘʨʥʠʡ ʚʝʨʩʪʘʪ ʟ ʏʇʋ Accuway (ʊʘʡʚʘʥʴ); 

ʙ ï ʪʦʢʘʨʥʦ-ʛʚʠʥʪʦʨʽʟʥʠʡ ʚʝʨʩʪʘʪ ʉU400M 

ʈʠʩʫʥʦʢ 4.1 ï ʇʨʠʢʣʘʜʠ ʩʫʯʘʩʥʠʭ ʪʦʢʘʨʥʠʭ ʚʝʨʩʪʘʪʽʚ [22] 
 

ɻʦʣʦʚʥʠʤ ʨʫʭʦʤ ʻ ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ. ʈʫʭ ʧʦʜʘʯʽ ʦʜʝʨʞʫʻ ʨʽʟʘʣʴ-

ʥʠʡ ʽʥʩʪʨʫʤʝʥʪ. ɻʦʣʦʚʥʠʡ ʧʘʨʘʤʝʪʨ ʪʦʢʘʨʥʠʭ ʚʝʨʩʪʘʪʽʚ ï ʥʘʡʙʽʣʴʰʠʡ ʜʽʘ-

ʤʝʪʨ D ʦʙʨʦʙʣʶʚʘʥʦʾ ʟʘʛʦʪʦʚʢʠ ʥʘʜ ʩʪʘʥʠʥʦʶ. ɼʦ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʚʽʜʥʦʩʷʪʴʩʷ ʥʘʡʙʽʣʴʰʠʡ ʜʽʘʤʝʪʨ D1 (D1< D) ʦʙʨʦʙʣʶʚʘʥʦʾ ʟʘʛʦʪʦʚʢʠ ʥʘʜ 
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ʩʫʧʦʨʪʦʤ, ʥʘʡʙʽʣʴʰʘ ʚʽʜʩʪʘʥʴ L ʤʽʞ ʚʠʩʪʫʧʘʶʯʠʤʠ ʢʽʥʮʷʤʠ ʮʝʥʪʨʽʚ ʧʝ-

ʨʝʜʥʴʦʾ ʽ ʟʘʜʥʴʦʾ ʙʘʙʦʢ. 
ʆʩʥʦʚʥʽ ʩʭʝʤʠ ʦʙʨʦʙʢʠ ʟʦʚʥʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ʥʘ ʪʦʢʘʨʥʠʭ ʚʝʨʩʪʘʪʘʭ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 4.2ï4.4. 
ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʬʦʨʤʠ ʽ ʨʦʟʤʽʨʽʚ ʜʝʪʘʣʽ ʦʙʨʦʙʢʫ ʚʠʢʦʥʫʶʪʴ ʟʘ ʜʦʧʦ-

ʤʦʛʦʶ ʨʽʟʥʠʭ ʧʨʠʩʪʨʦʾʚ. ʂʦʨʦʪʢʽ ʜʝʪʘʣʽ (l/d< 5) ʦʙʨʦʙʣʷʶʪʴ ʧʨʠ ʢʦʥʩʦʣʴʥʦʤʫ 
ʟʘʢʨʽʧʣʝʥʥʽ ʟʘʛʦʪʦʚʢʠ (ʨʠʩ.4.2, ʘ) ʚ ʩʘʤʦʮʝʥʪʨʫʚʘʣʴʥʦʤʫ ʪʨʠʢʫʣʘʯʢʦʚʦʤʫ ʘʙʦ 
ʯʦʪʠʨʠʢʫʣʘʯʢʦʚʦʤʫ ʧʘʪʨʦʥʽ (ʨʠʩ.4.3, ʘ). ʇʨʠ ʪʦʯʽʥʥʽ ʜʦʚʛʠʭ ʜʝʪʘʣʝʡ (l/d> 5) 
ʧʨʘʚʠʡ ʢʽʥʝʮʴ ʟʘʛʦʪʦʚʢʠ ʧʦʚʠʥʥʠʡ ʤʘʪʠ ʜʦʜʘʪʢʦʚʫ ʦʧʦʨʫ ï ʮʝʥʪʨ (ʨʠʩ. 4.2, ʙ; 
4.3, ʙ, ʚ). ɼʣʷ ʮʴʦʛʦ ʚ ʪʦʨʮʽ ʜʝʪʘʣʽ ʩʚʝʨʜʣʷʪʴ ʮʝʥʪʨʦʚʠʡ ʦʪʚʽʨ. ɼʨʽʙʥʽ ʽ ʩʝʨʝʜʥʽ 
ʜʝʪʘʣʽ ʚʩʪʘʥʦʚʣʶʶʪʴ ʚ ʟʚʠʯʘʡʥʠʭ ʫʧʦʨʥʠʭ ʮʝʥʪʨʘʭ ʟ ʢʫʪʦʤ ʢʦʥʫʩʘ ʧʨʠ ʚʝʨ-
ʰʠʥʽ 60Ü. ʋ ʨʘʟʽ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʽʜʨʽʟʫʚʘʥʥʷ ʪʦʨʮʷ ʜʝʪʘʣʽ ʟ ʙʦʢʫ ʟʘʜʥʴʦʾ ʙʘʙʢʠ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʣʫʮʝʥʪʨ. ɿʘʛʦʪʦʚʢʠ ʟ ʦʪʚʦʨʦʤ ʚʩʪʘʥʦʚʣʶʶʪʴ ʚ ʮʝʥʪʨʘʭ 
ʟʙʽʣʴʰʝʥʦʛʦ ʜʽʘʤʝʪʨʫ ʽʟ ʟʨʽʟʘʥʦʶ ʚʝʨʰʠʥʦʶ ʢʦʥʫʩʘ, ʧʨʠʯʦʤʫ ʧʝʨʝʜʥʽʡ ʮʝʥʪʨ 
ʯʘʩʪʦ ʚʠʢʦʥʫʶʪʴ ʨʠʬʣʝʥʠʤ, ʱʦʙ ʦʙʨʦʙʣʷʪʠ ʜʝʪʘʣʴ ʙʝʟ ʧʦʚʽʜʢʘ. ɿʘʛʦʪʦʚʢʠ 
ʤʘʣʦʛʦ ʜʽʘʤʝʪʨʘ ʚʩʪʘʥʦʚʣʶʶʪʴ ʚ ʟʚʦʨʦʪʥʴʦʤʫ ʮʝʥʪʨʽ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʥʫ-
ʩʥʠʭ ʬʘʩʦʢ ʥʘ ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʟʘʛʦʪʦʚʢʠ. ɼʣʷ ʦʙʨʦʙʢʠ ʟ ʚʠʩʦʢʠʤʠ ʰʚʠʜ-
ʢʦʩʪʷʤʠ ʨʽʟʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʙʝʨʪʦʚʠʡ ʮʝʥʪʨ (ʨʠʩ. 4.3, ʚ). ʊʦʯʥʽʩʪʴ ʦʙ-
ʨʦʙʢʠ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʠʞʯʝ (ʨʘʜʽʘʣʴʥʝ ʙʠʪʪʷ ʩʪʘʥʦʚʠʪʴ 0,01 ʤʤ). 

 

ʘ ï ʫ ʧʘʪʨʦʥʽ;  ʙ ï ʫ ʮʝʥʪʨʘʭ 

ʈʠʩʫʥʦʢ 4.2 ï ʉʭʝʤʘ ʦʙʨʦʙʢʠ ʜʝʪʘʣʝʡ  

 

 

ʘ ï ʪʨʠʢʫʣʘʯʢʦʚʠʡ ʧʘʪʨʦʥ; ʙ ï ʥʝʨʫʭʦʤʠʡ ʮʝʥʪʨ; 

 ʚ ï ʮʝʥʪʨ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ  

ʈʠʩʫʥʦʢ 4.3 ï ʉʭʝʤʘ ʦʙʨʦʙʢʠ ʟ ʚʠʩʦʢʠʤʠ ʰʚʠʜʢʦʩʪʷʤʠ ʨʽʟʘʥʥʷ   
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ʇʨʠ ʦʙʨʦʙʮʽ ʚʘʞʢʠʭ ʟʘʛʦʪʦʚʦʢ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫʩʪʘʥʦʚʢʫ ʚ ʯʦʪʠʨʠ-

ʢʫʣʘʯʢʦʚʦʤʫ ʧʘʪʨʦʥʽ ʪʘ ʮʝʥʪʨʽ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ (ʨʠʩ. 4.4). 

 

 
 

ʈʠʩʫʥʦʢ 4.4 ï ʆʙʨʦʙʢʘ ʟʘʛʦʪʦʚʢʠ ʚ ʯʦʪʠʨʠʢʫʣʘʯʢʦʚʦʤʫ ʧʘʪʨʦʥʽ ʪʘ ʮʝʥʪʨʽ 

 

ʇʨʠ ʦʙʨʦʙʮʽ ʫ ʮʝʥʪʨʘʭ ʥʘ ʰʧʠʥʜʝʣʴ ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʦʚʽʜʢʦʚʠʡ ʧʘʪ-

ʨʦʥ, ʘ ʥʘ ʣʽʚʠʡ ʢʽʥʝʮʴ ʟʘʛʦʪʦʚʢʠ ï ʭʦʤʫʪʠʢ ʘʙʦ ʫʪʠʩʢʘʶʪʴ ʜʝʪʘʣʴ ʚ ʪʨʠʢʫ-

ʣʘʯʢʦʚʦʤʫ ʧʘʪʨʦʥʽ. ʋ ʰʧʠʥʜʝʣʴ ʧʝʨʝʜʥʴʦʾ ʙʘʙʢʠ ʚʩʪʘʥʦʚʣʶʶʪʴ ʥʝʨʫʭʦʤʠʡ 

ʮʝʥʪʨ, ʘ ʫ ʧʽʥʦʣʴ ʟʘʜʥʴʦʾ ʙʘʙʢʠ ï ʮʝʥʪʨ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ (ʜʠʚ. ʨʠʩ. 4.3). 

ɼʣʷ ʜʫʞʝ ʜʦʚʛʠʭ ʜʝʪʘʣʝʡ (l/d> 10) ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʦʜʘʪʢʦʚʽ ʦʧʦʨʠ ï 

ʣʶʥʝʪʠ. ʈʫʭʦʤʠʡ ʣʶʥʝʪ ʢʨʽʧʠʪʴʩʷ ʜʦ ʢʘʨʝʪʢʠ ʩʫʧʦʨʪʘ (ʨʠʩ. 4.5, ʘ), ʘ ʥʝʨʫ-

ʭʦʤʠʡ ï ʜʦ ʩʪʘʥʠʥʠ ʚʝʨʩʪʘʪʘ (ʨʠʩ. 4.5, ʙ). ʅʝʨʫʭʦʤʠʡ ʣʶʥʝʪ ï ʜʣʷ ʩʪʫʧʽʥ-

ʯʘʩʪʠʭ ʽ ʚʘʞʢʠʭ ʚʘʣʽʚ; ʨʫʭʦʤʠʡ ʣʶʥʝʪ ï ʜʣʷ ʛʣʘʜʢʠʭ ʚʘʣʽʚ. 

 

 
 

ʘ ï ʟ ʣʶʥʝʪʦʤ,  ʙ ï ʨʫʭʦʤʠʡ ʣʶʥʝʪ; ʚ ï ʥʝʨʫʭʦʤʠʡ ʣʶʥʝʪ 

ʈʠʩʫʥʦʢ 4.5 ï ʉʭʝʤʘ ʦʙʨʦʙʢʠ ʜʦʚʛʠʭ ʜʝʪʘʣʝʡ [23]  

  



42 

ʊʦʯʽʥʥʷ ʟʦʚʥʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ʟʘʛʦʪʦʚʢʠ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʚ ʥʝʾ ʪʦʯʥʦʛʦ 
ʦʪʚʦʨʫ ʚʠʢʦʥʫʶʪʴ ʥʘ ʦʧʨʘʚʢʘʭ, ʫʩʪʘʥʦʚʯʘ ʧʦʚʝʨʭʥʷ ʷʢʠʭ ʤʦʞʝ ʙʫʪʠ ʞʦʨʩ-
ʪʢʦʶ ʘʙʦ ʨʦʟʩʫʚʥʦʶ (ʮʘʥʛʦʚʦʶ). ʇʦ ʩʧʦʩʦʙʽ ʢʨʽʧʣʝʥʥʷ ʥʘ ʚʝʨʩʪʘʪʽ ʦʧʨʘʚʢʠ 
ʤʦʞʫʪʴ ʙʫʪʠ ʰʧʠʥʜʝʣʴʥʠʤʠ (ʢʦʥʩʦʣʴʥʠʤʠ, ʟ ʢʦʥʽʯʥʠʤ ʭʚʦʩʪʦʚʠʢʦʤ) (ʨʠʩ. 
4.6, ʘ, ʙ) ʽ ʮʝʥʪʨʦʚʠʤʠ (ʨʠʩ. 4.6, ʚ). 

 

 
 

ʘ ï ʨʦʟʩʫʚʥʘ; ʙ ï ʞʦʨʩʪʢʘ; ʚ ï ʮʝʥʪʨʦʚʘ 
ʈʠʩʫʥʦʢ 4.6 ï ʆʧʨʘʚʢʠ ʰʧʠʥʜʝʣʴʥʽ [25]  

 
ɼʣʷ ʟʘʛʦʪʦʚʦʢ ʪʠʧʫ ʪʨʫʙ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʮʝʥʪʨʠ ʡʦʨʞʦʚʽ (ʜʣʷ ʦʪʚʦʨʽʚ 

d<200 ʤʤ, ʪʦʯʥʽʩʪʴ ʫʩʪʘʥʦʚʢʠ 0,5 ʤʤ), ʭʨʝʩʪʦʚʠʥʠ ʨʝʛʫʣʴʦʚʘʥʽ ʽ ʮʝʥʪʨʠ (ʜʣʷ 
ʦʪʚʦʨʽʚ d = 400ï1500 ʤʤ, ʪʦʯʥʽʩʪʴ ʫʩʪʘʥʦʚʢʠ 0,5 ʤʤ) (ʨʠʩ. 4.7, ʘ), ʭʨʝʩʪʦʚʠʥʠ 
ʚʚʘʨʝʥʽ ʽ ʮʝʥʪʨʠ (ʜʣʷ ʦʪʚʦʨʽʚ d>1500 ʤʤ, ʙʝʟ ʚʠʚʽʨʢʠ) (ʨʠʩ. 4.7, ʙ). 

 

 
 

ʘ ï ʭʨʝʩʪʦʚʠʥʠ ʨʝʛʫʣʴʦʚʘʥʽ ʽ ʮʝʥʪʨʠ;ʙ ï  ʭʨʝʩʪʦʚʠʥʠ ʚʚʘʨʝʥʽ ʽ ʮʝʥʪʨʠ  
ʈʠʩʫʥʦʢ 4.7 ï ʍʨʝʩʪʦʚʠʥʠ ʽ ʮʝʥʪʨʠ ʜʣʷ ʟʘʛʦʪʦʚʦʢ ʪʠʧʫ ʪʨʫʙ [3]  

 
ɯʟ ʟʙʽʣʴʰʝʥʥʷʤ ʨʦʟʤʽʨʽʚ ʚʝʨʩʪʘʪʘ ʟʨʦʩʪʘʻ ʩʪʫʧʽʥʴ ʡʦʛʦ ʤʝʭʘʥʽʟʘʮʽʾ. 

ʇʨʠ ʟʥʘʯʝʥʥʽ ʧʘʨʘʤʝʪʨʫ D=800ï1000 ʤʤ ʚʝʨʭʥʽ (ʨʽʟʮʝʚʽ) ʧʦʣʦʟʢʠ ʤʘʶʪʴ 
ʤʝʭʘʥʽʯʥʠʡ ʧʨʠʚʦʜ, ʱʦ ʜʦʟʚʦʣʷʻ ʤʝʭʘʥʽʟʫʚʘʪʠ ʪʦʯʽʥʥʷ ʢʦʥʫʩʽʚ ʟʘ ʩʧʦʩʦʙʦʤ 
ʧʦʚʦʨʦʪʫ ʥʘʧʨʷʤʥʠʭ ʚʝʨʭʥʽʭ ʧʦʣʦʟʢʽʚ. 

ʋ ʙʽʣʴʰ ʚʝʣʠʢʠʭ ʚʝʨʩʪʘʪʽʚ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʦʜʥʦʯʘʩʥʝ ʚʢʣʶʯʝʥʥʷ ʨʫ-
ʭʦʤʠʭ ʯʘʩʪʠʥ ʩʫʧʦʨʪʘ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʙʨʦʙʣʷʪʠ ʢʦʥʽʯʥʽ ʧʦʚʝʨʭʥʽ ʟʘ ʩʧʦʩʦ-
ʙʦʤ ʜʚʦʭ ʧʦʜʘʯ. ɺʝʨʩʪʘʪʠ ʟ D > 1600 ʤʤ ʤʘʶʪʴ 2 ʩʫʧʦʨʪʠ. ʋ ʦʩʦʙʣʠʚʦ ʚʝ-

ʣʠʢʠʭ ʚʝʨʩʪʘʪʽʚ ʟ D ² 2000 ʤʤ ʦʜʠʥ ʟ ʩʫʧʦʨʪʽʚ ï ʪʽʣʴʢʠ ʛʚʠʥʪʦʨʽʟʥʠʡ. ʋ ʚʘ-
ʞʢʠʭ ʚʝʨʩʪʘʪʘʭ ʥʝ ʪʽʣʴʢʠ ʩʫʧʦʨʪʠ, ʘʣʝ ʡ ʟʘʜʥʷ ʙʘʙʢʘ, ʘ ʫ ʦʩʦʙʣʠʚʦ ʚʝʣʠʢʠʭ 
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ʚʝʨʩʪʘʪʘʭ ʽ ʧʽʥʦʣʴ ʤʘʶʪʴ ʧʨʠʩʢʦʨʝʥʽ ʤʝʭʘʥʽʯʥʽ ʧʝʨʝʤʽʱʝʥʥʷ. ɺʝʨʩʪʘʪʠ ʟ 
ʯʠʩʣʦʚʠʤ ʧʨʦʛʨʘʤʥʠʤ ʫʧʨʘʚʣʽʥʥʷʤ (ʏʇʋ) ʦʩʥʘʱʫʶʪʴʩʷ ʚʝʨʩʪʘʪʥʠʤʠ ʧʨʠ-
ʩʪʨʦʷʤʠ ï ʧʘʪʨʦʥʘʤʠ ʟ ʛʽʜʨʦ- ʘʙʦ ʧʥʝʚʤʦʧʨʠʚʦʜʘʤʠ. 

ʅʘ ʪʦʢʘʨʥʠʭ ʚʝʨʩʪʘʭ ʨʽʟʮʷʤʠ ʪʘʢʦʞ ʚʠʢʦʥʫʶʪʴ ʚʽʜʨʽʟʘʥʥʷ ʪʘ ʧʽʜʨʽ-

ʟʘʥʥʷ ʧʦʚʝʨʭʦʥʴ ʪʽʣ ʦʙʝʨʪʘʥʥʷ (ʨʠʩ. 4.8). 

 

ʘ ï ʚʽʜʨʽʟʘʥʥʷ ʧʨʷʤʠʤ ʨʽʟʮʝʤ ʜʣʷ ʪʦʥʢʦʩʪʽʥʥʠʭ ʜʝʪʘʣʝʡ; 

ʙ ï ʚʽʜʨʽʟʘʥʥʷ ʚʽʜʽʛʥʫʪʠʤ ʨʽʟʮʝʤ ʜʣʷ ʪʦʚʩʪʦʩʪʽʥʥʠʭ ʜʝʪʘʣʝʡ; 

ʚ ï ʧʽʜʨʽʟʘʥʥʷ ʪʦʨʮʽʚ 

ʈʠʩʫʥʦʢ 4.8 ï ʉʭʝʤʠ ʦʙʨʦʙʢʠ ʪʦʨʮʝʚʠʭ ʧʦʚʝʨʭʦʥʴ ʪʽʣ ʦʙʝʨʪʘʥʥʷ [3] 

 

ɿʦʚʥʽʰʥʽ ʢʦʥʫʩʥʽ ʪʘ ʬʘʩʦʥʥʽ ʧʦʚʝʨʭʥʽ ʥʘ ʪʽʣʘʭ ʦʙʝʨʪʘʥʥʷ ʤʦʞʥʘ ʚʠ-

ʢʦʥʘʪʠ ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʩʭʝʤʘʤʠ (ʨʠʩ. 4.9, ʨʠʩ. 4.10). ʅʘ ʨʠʩ. 4.9 ʪʘ 4.10: 1 ï 

ʟʘʛʦʪʦʚʢʘ; 2 ï ʽʥʩʪʨʫʤʝʥʪ; 3 ï ʩʫʧʦʨʪ; 4 ï ʢʦʧʽʨ; 5 ï ʨʽʟʮʝʪʨʠʤʘʯ; 6 ï ʫʧʦʨ. 

 

 

ʘ ï ʰʠʨʦʢʠʤ ʨʽʟʮʝʤ; ʙ ï ʰʣʷʭʦʤ ʟʩʫʚʫ ʟʘʜʥʴʦʾ ʙʘʙʢʠ; 

ʚ ï ʰʣʷʭʦʤ ʟʩʫʚʫ ʚʝʨʭʥʽʭ ʧʦʟʜʦʚʞʥʽʭ ʽ ʧʦʣʦʟʢʽʚ ʩʫʧʦʨʪʫ; 

ʛ ï ʟʘ ʢʦʧʽʨʦʤ; ʜ ï ʧʨʠ ʦʜʥʦʯʘʩʥʽʡ ʧʦʟʜʦʚʞʥʽʡ ʽ ʧʦʧʝʨʝʯʥʽʡ ʧʦʜʘʯʽ 

 (ʘʙʦ ʟʘ ʧʨʦʛʨʘʤʦʶ ʥʘ ʚʝʨʩʪʘʪʽ ʟ ʏʇʋ) 

ʈʠʩʫʥʦʢ 4.9 ï ʉʭʝʤʠ ʦʙʨʦʙʢʠ ʢʦʥʫʩʽʚ [3]  

ʌʘʩʦʥʽ ʧʦʚʝʨʭʥʽ ʚʠʢʦʥʫʶʪʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʘʩʦʥʥʦʛʦ ʨʽʟʮʷ, ʟʘ ʢʦ-

ʧʽʨʦʤ, ʘ ʪʘʢʦʞ ʥʘ ʚʝʨʩʪʘʪʽ ʟ ʏʇʋ.   



44 

 

ʘ ï ʬʘʩʦʥʥʠʤ ʨʽʟʮʝʤ; ʙ ï ʪʦʨʮʝʚʠʭ ʧʦʚʝʨʭʦʥʴ ʟʘ ʢʦʧʽʨʦʤ; 

ʚ ï ʟʘ ʢʦʧʽʨʦʤ, ʟʘʢʨʽʧʣʝʥʠʤ ʫ ʟʘʜʥʽʡ ʙʘʙʮʽ; 

ʛ ï ʟʘ ʢʦʧʽʨʦʤ, ʟʘʢʨʽʧʣʝʥʠʤ ʥʘ ʢʨʦʥʰʪʝʡʥʽ ʟʟʘʜʫ (ʘʙʦ ʩʧʝʨʝʜʫ) 

ʈʠʩʫʥʦʢ 4.10 ï ʉʭʝʤʠ ʦʙʨʦʙʢʠ ʬʘʩʦʥʥʠʭ ʧʦʚʝʨʭʦʥʴ ʥʘ ʪʦʢʘʨʥʠʭ ʚʝʨʩʪʘʪʘʭ [3]  

 

ʆʩʥʦʚʥʠʤ ʨʽʟʘʣʴʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʻ ʨʽʟʝʮʴ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʨʽʟʮʽʚ ʤʦ-

ʞʥʘ ʪʦʯʠʪʠ ʟʦʚʥʽʰʥʽ ʧʦʚʝʨʭʥʽ ʦʙʝʨʪʘʥʥʷ, ʧʽʜʨʽʟʘʪʠ ʧʣʦʩʢʽ ʪʦʨʮʝʚʽ ʧʦʚʝʨʭ-

ʥʽ, ʧʨʦʨʽʟʘʪʠ ʢʘʥʘʚʢʠ, ʚʽʜʨʽʟʘʪʠ ʟʘʛʦʪʦʚʢʫ, ʘ ʪʘʢʦʞ ʦʙʨʦʙʣʷʪʠ ʬʘʩʦʥʥʽ ʧʦ-

ʚʝʨʭʥʽ ʧʨʠ ʧʨʷʤʦʣʽʥʽʡʥʦʤʫ ʥʘʧʨʷʤʢʫ ʧʦʜʘʯʽ. 

ʈʽʟʮʽ ʢʣʘʩʠʬʽʢʫʶʪʴ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ, ʥʘʧʨʷʤʢʦʤ ʨʫʭʫ, ʬʦʨʤʦʶ ʨʽʟʘ-

ʣʴʥʦʾ ʯʘʩʪʠʥʠ ʽ ʟʘ ʢʦʥʩʪʨʫʢʮʽʻʶ.  

ɿʘ ʧʨʠʟʥʘʯʝʥʥʷʤ ʨʽʟʮʽ (ʨʠʩ. 4.11) ʧʽʜʨʦʟʜʽʣʷʶʪʴʩʷ ʥʘ ʧʨʦʭʽʜʥʽ 6, 8 ʽ 

ʧʨʦʭʽʜʥʽ ʫʧʦʨʥʽ 4, ʧʽʜʨʽʟʥʽ 1, ʚʽʜʨʽʟʥʽ ʽ ʧʨʦʨʽʟʥʽ 5, ʨʦʟʪʦʯʫʚʘʣʴʥʽ 9, 10, ʬʘ-

ʩʦʥʥʽ 2 (ʨʠʩ. 4.12), ʨʽʟʴʙʦʚʽ 7, ʨʽʟʮʽ ʜʣʷ ʯʠʩʪʦʚʦʾ ʦʙʨʦʙʢʠ 3 ʽ ʽʥʰʽ. 

ɿʘ ʥʘʧʨʷʤʢʦʤ ʨʫʭʫ: ʧʨʘʚʽ 6 ʽ ʣʽʚʽ 1, ʨʘʜʽʘʣʴʥʽ ʽ ʪʘʥʛʝʥʮʽʘʣʴʥʽ. 

ɿʘ ʬʦʨʤʦʶ ʨʽʟʘʣʴʥʦʾ ʯʘʩʪʠʥʠ: ʧʨʷʤʽ 6, 3, ʚʽʜʽʛʥʫʪʽ 1, 4, 8, 9,10, ʚʽʜʪʷ-

ʛʥʫʪʽ 5, 7 ʽ ʚʠʛʥʫʪʽ. 

ɿʘ ʢʦʥʩʪʨʫʢʮʽʻʶ ʨʽʟʮʽ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʩʫʮʽʣʴʥʽ ʽ ʟʙʽʨʥʽ (ʨʠʩ. 4.12) ʟ 

ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ ʢʨʽʧʣʝʥʥʷ ʨʽʟʘʣʴʥʦʾ ʧʣʘʩʪʠʥʠ, ʨʽʟʮʝʚʽ ʙʣʦʢʠ. 

 

 

ʈʠʩʫʥʦʢ 4.11 ï ʆʩʥʦʚʥʽ ʪʠʧʠ ʪʦʢʘʨʥʠʭ ʨʽʟʮʽʚ 
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ʘ ï ʨʽʟʮʽ ʟ ʤʝʭʘʥʽʯʥʠʤ ʢʨʽʧʣʝʥʥʷʤ ʧʣʘʩʪʠʥʠ 
ʙ ï ʬʘʩʦʥʥʽ ʨʽʟʮʽ ʧʨʠʟʤʘʪʠʯʥʽ; ʚ ï ʬʘʩʦʥʥʽ ʨʽʟʮʽ ʢʨʫʛʣʽ 

ʈʠʩʫʥʦʢ 4.12 ï ʂʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʦʢʘʨʥʠʭ ʨʽʟʮʽʚ [26]  
 
ʆʜʥʠʤ ʟ ʧʨʦʜʫʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʟʦʚʥʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ʦʙʝʨ-

ʪʘʥʥʷ ʻ ʬʨʝʟʝʨʫʚʘʥʥʷ (ʬʨʝʟʦʪʦʯʥʽʥʥʷ). ʊʘʢʠʡ ʤʝʪʦʜ ʨʝʘʣʽʟʫʶʪʴ ʥʘ ʩʧʝʮʽʘ-
ʣʴʥʠʭ ʬʨʝʟʝʨʥʠʭ ʚʝʨʩʪʘʪʘʭ ʧʨʠ ʦʙʨʦʙʮʽ ʟʘʛʦʪʦʚʦʢ ʩʭʽʜʯʘʩʪʠʭ ʚʘʣʽʚ, ʢʦʣʽʥ-
ʯʘʩʪʠʭ ʚʘʣʽʚ ʪʘ ʽʥʰʠʭ, ʚʝʨʪʠʢʘʣʴʥʦ-ʬʨʝʟʝʨʥʠʭ ʚʝʨʩʪʘʪʘʭ ʽ ʚʝʨʩʪʘʪʘʭ ʟ 
ʏʇʋ, ʪʦʢʘʨʥʠʭ ʦʙʨʦʙʣʶʚʘʣʴʥʠʭ ʮʝʥʪʨʘʭ, ʢʽʥʮʝʚʠʤʠ ʬʨʝʟʘʤʠ (ʨʠʩ. 4.13). 
ʊʦʯʥʽʩʪʴ ʦʙʨʦʙʢʠ ʟʘʙʝʟʧʝʯʫʻ 9ï10 ʢʚʘʣʽʪʝʪ, Ra = 12,5...6,3 ʤʢʤ. 

 

 

ʈʠʩʫʥʦʢ 4.13 ï ʉʭʝʤʘ ʬʨʝʟʦʪʦʯʽʥʥʷ 

 
ʇʨʦʪʷʛʫʚʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʧʦʚʝʨʭʦʥʴ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚ 

ʤʘʩʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʽ ʚʠʢʦʥʫʶʪʴ ʥʘ ʚʝʨʩʪʘʪʘʭ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 
(ʚʝʨʩʪʘʪʘʭ ʜʣʷ ʧʨʦʪʷʛʫʚʘʥʥʷ ʰʠʡʦʢ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ ʜʚʠʛʫʥʽʚ ʚʥʫʪʨʽʰ-
ʥʴʦʛʦ ʟʛʦʨʷʥʥʷ) [24]. ʇʨʠ ʧʨʦʪʷʛʫʚʘʥʥʽ ʟʘʛʦʪʦʚʢʘ ʦʙʝʨʪʘʻʪʴʩʷ, ʘ ʧʣʦʩʢʘ 
ʧʨʦʪʷʞʢʘ ʧʨʷʤʦʣʽʥʽʡʥʦ ʧʝʨʝʤʽʱʘʻʪʴʩʷ. ʂʦʞʝʥ ʟʫʙ ʧʨʦʪʷʞʢʠ ʧʨʘʮʶʻ ʷʢ 
ʨʽʟʝʮʴ, ʘ ʰʠʨʠʥʘ ʧʨʦʪʷʛʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʘʻ ʰʠʨʠʥʽ ʦʙʨʦʙʣʶʚʘʥʦʾ ʧʦʚʝʨʭʥʽ. 
ʇʨʦʪʷʛʫʚʘʥʥʷ ʻ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʦʙʨʦʙʢʠ ʽ ʟʘʙʝʟʧʝʯʫʻ ʪʦʯ-
ʥʽʩʪʴ ʧʦ 8ï7 ʢʚʘʣʽʪʝʪʘʤʠ ʽ Ra = 6,3ï0,2 ʤʢʤ.  
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4.2 ʆʩʦʙʣʠʚʦʩʪʽ ʦʙʨʦʙʢʠ ʥʘ ʨʝʚʦʣʴʚʝʨʥʠʭ ʽ ʢʘʨʫʩʝʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ, 

ʪʦʢʘʨʥʠʭ ʘʚʪʦʤʘʪʘʭ ʽ ʥʘʧʽʚʘʚʪʦʤʘʪʘʭ 

 

 

ʊʦʢʘʨʥʦ-ʨʝʚʦʣʴʚʝʨʥʽ (ʩʢʦʨʦʯʝʥʦ ʨʝʚʦʣʴʚʝʨʥʽ) ʚʝʨʩʪʘʪʠ ʚʽʜʨʽʟʥʷʶʪʴ-

ʩʷ ʚʽʜ ʪʦʢʘʨʥʦ-ʛʚʠʥʪʦʨʽʟʥʠʭ ʚʽʜʩʫʪʥʽʩʪʶ ʟʘʜʥʴʦʾ ʙʘʙʢʠ, ʟʘʤʽʩʪʴ ʷʢʦʾ ʫʩʪʘ-

ʥʦʚʣʝʥʦ ʨʝʚʦʣʴʚʝʨʥʠʡ ʩʫʧʦʨʪ, ʥʘ ʷʢʦʤʫ ʟʤʦʥʪʦʚʘʥʦ ʨʝʚʦʣʴʚʝʨʥʫ ʛʦʣʦʚʢʫ. 

ʋ ʨʝʚʦʣʴʚʝʨʥʠʭ ʚʝʨʩʪʘʪʘʭ ʪʘʢʦʞ ʚʽʜʩʫʪʥʽ ʭʦʜʦʚʽ ʛʚʠʥʪʠ. ʋ ʛʥʽʟʜʘʭ ʨʝʚʦʣʴ-

ʚʝʨʥʦʾ ʛʦʣʦʚʢʠ ʤʦʞʥʘ ʟʘʢʨʽʧʠʪʠ ʨʽʟʮʽ, ʩʚʝʨʜʣʘ, ʟʝʥʢʝʨʠ, ʨʦʟʛʦʨʪʢʠ, ʤʽʪʯʠ-

ʢʠ, ʧʣʘʰʢʠ ʽ ʪ. ʜ. ʇʨʠʯʦʤʫ ʫ ʦʜʥʦʤʫ ʛʥʽʟʜʽ ʤʦʞʥʘ ʟʘʢʨʽʧʠʪʠ ʜʝʢʽʣʴʢʘ ʽʥ-

ʩʪʨʫʤʝʥʪʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʢʦʨʦʪʠʪʠ ʤʘʰʠʥʥʠʡ ʯʘʩ. ʅʘʷʚʥʽʩʪʴ ʤʝʭʘʥʽʟʤʫ 

ʜʣʷ ʧʦʚʦʨʦʪʫ ʨʝʚʦʣʴʚʝʨʥʦʾ ʛʦʣʦʚʢʠ, ʘ ʪʘʢʦʞ ʫʧʦʨʽʚ ʽ ʽʥʰʠʭ ʤʝʭʘʥʽʟʤʽʚ ʜʦ-

ʟʚʦʣʷʻ ʩʢʦʨʦʪʠʪʠ ʜʦʧʦʤʽʞʥʠʡ ʯʘʩ. ʏʝʨʝʟ ʩʢʣʘʜʥʝ ʥʘʣʘʛʦʜʞʝʥʥʷ ʪʦʢʘʨʥʦ-

ʨʝʚʦʣʴʚʝʨʥʽ ʚʝʨʩʪʘʪʠ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʫ ʩʝʨʽʡʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ. 

ʆʩʥʦʚʥʦʶ ʦʟʥʘʢʦʶ ʢʣʘʩʠʬʽʢʘʮʽʾ ʨʝʚʦʣʴʚʝʨʥʠʭ ʚʝʨʩʪʘʪʽʚ ʻ ʨʦʟʪʘʰʫ-

ʚʘʥʥʷ ʦʩʽ ʧʦʚʦʨʦʪʫ ʨʝʚʦʣʴʚʝʨʥʦʾ ʛʦʣʦʚʢʠ. ɯʩʥʫʻ ʜʚʘ ʚʠʜʠ ʨʝʚʦʣʴʚʝʨʥʠʭ ʚʝ-

ʨʩʪʘʪʽʚ: ʟ ʚʝʨʪʠʢʘʣʴʥʦʶ ʽ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʚʽʩʩʶ ʦʙʝʨʪʘʥʥʷ ʨʝʚʦʣʴʚʝʨʥʦʾ 

ʛʦʣʦʚʢʠ. 

ʅʘ ʨʝʚʦʣʴʚʝʨʥʠʭ ʚʝʨʩʪʘʪʘʭ ʟ ʚʝʨʪʠʢʘʣʴʥʦʶ ʚʽʩʩʶ ʦʙʝʨʪʘʥʥʷ ʨʝʚʦʣʴ-

ʚʝʨʥʦʾ ʛʦʣʦʚʢʠ (ʨʠʩ. 4.14, ʘ) ʧʦʨʫʯ ʟ ʨʝʚʦʣʴʚʝʨʥʠʤ ʩʫʧʦʨʪʦʤ ʻ ʪʘʢʦʞ ʩʫ-

ʧʦʨʪ, ʷʢ ʽ ʥʘ ʪʦʢʘʨʥʦʤʫ ʚʝʨʩʪʘʪʽ, ʷʢʠʡ ʦʪʨʠʤʫʻ ʧʦʟʜʦʚʞʥʶ ʽ ʧʦʧʝʨʝʯʥʫ ʧʦ-

ʜʘʯʽ. ʎʽ ʚʝʨʩʪʘʪʠ ʜʦʟʚʦʣʷʶʪʴ ʚʝʩʪʠ ʦʙʨʦʙʢʫ ʦʜʥʦʯʘʩʥʦ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʧʦʟ-

ʜʦʚʞʥʴʦʛʦ ʽ ʨʝʚʦʣʴʚʝʨʥʦʛʦ ʩʫʧʦʨʪʽʚ. ɿʘʛʦʪʦʚʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʫ ʚʠʛʣʷʜʽ ʧʨʫ-

ʪʢʽʚ ʘʙʦ ʧʦʰʪʫʯʥʽ. ʇʨʫʪʢʠ ʟʘʢʨʽʧʣʶʶʪʴʩʷ ʫ ʮʘʥʛʦʚʠʭ ʟʘʪʠʩʢʫʚʘʯʘʭ, ʘ ʧʦ-

ʰʪʫʯʥʽ ʟʘʛʦʪʦʚʢʠ ï ʧʘʪʨʦʥʘʤʠ.  

 

 

ʈʠʩʫʥʦʢ 4.14 ï ʉʭʝʤʠ ʨʝʚʦʣʴʚʝʨʥʠʭ ʚʝʨʩʪʘʪʽʚ [3] 

 

ɯʥʩʪʨʫʤʝʥʪ ʩʫʧʦʨʪʘ 6 ʦʪʨʠʤʫʻ ʧʦʟʜʦʚʞʥʶ ʽ ʧʦʧʝʨʝʯʥʫ ʧʦʜʘʯʽ. ʅʘ ʩʫ-

ʧʦʨʪʽ ʫʩʪʘʥʦʚʣʝʥʠʡ ʙʘʨʘʙʘʥ 2 ʟ ʫʧʦʨʘʤʠ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʨʫʯ-

ʥʽʡ ʧʦʜʘʯʽ. ʈʝʚʦʣʴʚʝʨʥʠʡ ʩʫʧʦʨʪ 5 ʤʘʻ ʧʦʟʜʦʚʞʥʶ ʧʦʜʘʯʫ. ʅʘ ʩʫʧʦʨʪʽ ʟʤʦ-

ʥʪʦʚʘʥʘ ʨʝʚʦʣʴʚʝʨʥʘ ʛʦʣʦʚʢʘ 3. ʇʽʜ ʯʘʩ ʚʽʜʚʝʜʝʥʥʷ ʨʝʚʦʣʴʚʝʨʥʦʛʦ ʩʫʧʦʨʪʫ 

ʧʨʘʚʦʨʫʯ ʛʦʣʦʚʢʘ ʧʦʚʝʨʪʘʻʪʴʩʷ ʜʣʷ ʟʤʽʥʠ ʨʽʟʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘ. ʆʜʥʦʯʘ-

ʩʥʦ ʧʦʚʝʨʪʘʻʪʴʩʷ ʽ ʙʘʨʘʙʘʥ 4 ʟ ʫʧʦʨʘʤʠ. ʇʨʠ ʧʦʚʦʨʦʪʽ ʙʘʨʘʙʘʥʫ ʫʧʦʨʠ ʯʝ-

ʨʝʟ ʚʽʜʧʦʚʽʜʥʽ ʧʝʨʝʤʠʢʘʯʽ ʧʦʜʘʶʪʴ ʢʦʤʘʥʜʫ ʥʘ ʧʝʨʝʢʣʶʯʝʥʥʷ ʢʦʨʦʙʢʠ 
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ʰʚʠʜʢʦʩʪʝʡ 1 ʽ ʢʦʨʦʙʢʠ ʧʦʜʘʯ 8. ʈʫʭ ʟ ʢʦʨʦʙʢʠ ʧʦʜʘʯ ʥʘ ʩʫʧʦʨʪʠ ʧʝʨʝʜʘ-

ʻʪʴʩʷ ʭʦʜʦʚʠʤ ʚʘʣʦʤ 7. 

ʅʘ ʨʝʚʦʣʴʚʝʨʥʠʭ ʚʝʨʩʪʘʪʘʭ ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʚʽʩʩʶ ʦʙʝʨʪʘʥʥʷ ʨʝʚʦ-

ʣʴʚʝʨʥʦʾ ʛʦʣʦʚʢʠ (ʨʠʩ.4.14, ʙ) ʨʝʚʦʣʴʚʝʨʥʠʡ ʩʫʧʦʨʪ 4 ʨʘʟʦʤ ʟ ʨʝʚʦʣʴʚʝʨʥʦʶ 

ʛʦʣʦʚʢʦʶ 2 ʦʪʨʠʤʫʶʪʴ ʧʦʟʜʦʚʞʥʶ ʧʦʜʘʯʫ. ʅʘ ʚʝʨʩʪʘʪʘʭ ʪʘʢʦʛʦ ʪʠʧʫ ʧʦʧʝ-

ʨʝʯʥʽ ʩʫʧʦʨʪʠ ʚʽʜʩʫʪʥʽ. ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʪʘʢʠʭ ʦʧʝʨʘʮʽʡ, ʷʢ ʧʽʜʨʽʟʢʘ ʪʦʨʮʶ, 

ʚʽʜʨʽʟʘʥʥʷ ʜʝʪʘʣʽ 8, ʨʝʚʦʣʴʚʝʨʥʘ ʛʦʣʦʚʢʘ ʦʪʨʠʤʫʻ ʦʙʝʨʪʘʥʥʷ ï ʢʨʫʛʦʚʫ ʧʦ-

ʜʘʯʫ. ʎʝʡ ʨʫʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʤʝʭʘʥʽʯʥʦ ʘʙʦ ʚʨʫʯʥʫ. ɼʣʷ ʟʤʽʥʠ ʨʽʟʘʣʴʥʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʘ ʨʝʚʦʣʴʚʝʨʥʘ ʛʦʣʦʚʢʘ ʦʪʨʠʤʫʻ ʦʙʝʨʪʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʢʦʤʘʥʜʦ-

ʘʧʘʨʘʪ 3 ʧʦʜʘʻ ʢʦʤʘʥʜʫ ʥʘ ʧʝʨʝʢʣʶʯʝʥʥʷ ʢʦʨʦʙʢʠ ʰʚʠʜʢʦʩʪʝʡ 1 ʽ ʢʦʨʦʙʢʠ 

ʧʦʜʘʯ 7. ʅʘ ʪʦʨʮʽ ʩʫʧʦʨʪʘ ʫʩʪʘʥʦʚʣʝʥʠʡ ʙʘʨʘʙʘʥ ʫʧʦʨʽʚ 5. ʈʫʭ ʚʽʜ ʢʦʨʦʙʢʠ 

ʧʦʜʘʯ ʥʘ ʤʝʭʘʥʽʟʤ ʩʫʧʦʨʪʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʭʦʜʦʚʠʤ ʚʘʣʦʤ 6. 

ʅʘ ʪʦʢʘʨʥʦ-ʢʘʨʫʩʝʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ ʦʙʨʦʙʣʷʶʪʴ ʚʘʞʢʽ ʟʘʛʦʪʦʚʢʠ ʫ 

ʷʢʠʭ ʚʽʜʥʦʰʝʥʥʷ ʜʦʚʞʠʥʠ (ʚʠʩʦʪʠ) ʜʦ ʜʽʘʤʝʪʨʘ ʩʪʘʥʦʚʠʪʴ 0,3ï0,5. ʎʝ ʨʦ-

ʪʦʨʠ ʚʦʜʷʥʠʭ ʽ ʛʘʟʦʚʠʭ ʪʫʨʙʽʥ, ʟʫʙʯʘʩʪʽ ʢʦʣʝʩʘ, ʤʘʭʦʚʠʢʠ. ʍʘʨʘʢʪʝʨʥʦʶ 

ʦʩʦʙʣʠʚʽʩʪʶ ʪʦʢʘʨʥʦ-ʢʘʨʫʩʝʣʴʥʠʭ (ʩʢʦʨʦʯʝʥʦ ʢʘʨʫʩʝʣʴʥʠʭ ʚʝʨʩʪʘʪʽʚ) ʻ 

ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʣʦʱʠʥʠ ʢʨʫʛʣʦʛʦ ʩʪʦʣʫ (ʧʣʘʥʰʘʡʙʠ), ʥʘ 

ʷʢʽʡ ʢʨʽʧʠʪʴʩʷ ʟʘʛʦʪʦʚʢʘ, ʱʦ ʦʪʨʠʤʫʻ ʧʨʠ ʦʙʨʦʙʮʽ ʦʙʝʨʪʘʥʥʷ ʥʘʚʢʦʣʦ ʚʝʨ-

ʪʠʢʘʣʴʥʦʾ ʦʩʽ (ʨʠʩ.4.15). ɺʝʨʩʪʘʪʠ ʟ ʧʣʘʥʰʘʡʙʦʶ, ʜʽʘʤʝʪʨ ʷʢʦʾ D¢(2ï3,5) ʤ, 
ʚʠʧʫʩʢʘʶʪʴʩʷ ʦʜʥʦʩʪʽʡʢʦʚʠʤʠ (ʨʠʩ. 4.15, ʘïʚ), ʟ ʧʣʘʥʰʘʡʙʘʤʠ ʙʽʣʴʰʦʛʦ 

ʜʽʘʤʝʪʨʫ ï ʜʚʦʩʪʽʡʢʦʚʠʤʠ (ʨʠʩ.4.15, ʛ, ʜ), ʥʘ ʷʢʠʭ ʤʦʞʥʘ ʦʙʨʦʙʣʷʪʠ ʜʝʪʘʣʽ 

ʜʽʘʤʝʪʨʦʤ ʜʦ 24 ʤ. 

 

 

1 ï ʧʦʧʝʨʝʯʠʥʘ; 2 ï ʚʝʨʪʠʢʘʣʴʥʠʡ ʩʫʧʦʨʪ; 3 ï ʨʝʚʦʣʴʚʝʨʥʘ ʛʦʣʦʚʢʘ; 

4 ï ʜʦʜʘʪʢʦʚʠʡ ʚʝʨʪʠʢʘʣʴʥʠʡ ʩʫʧʦʨʪ; 5 ï ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʩʫʧʦʨʪ; 

6 ï ʢʦʥʩʦʣʴ; 7 ï ʩʪʽʡʢʘ; 8 ï ʨʫʭʦʤʠʡ ʩʪʽʣ 

ʈʠʩʫʥʦʢ 4.15 ï ʂʦʤʧʦʥʫʚʘʥʥʷ ʪʦʢʘʨʥʦ-ʢʘʨʫʩʝʣʴʥʠʭ ʚʝʨʩʪʘʪʽʚ [25] 

 

ʆʙʨʦʙʣʶʚʘʥʘ ʜʝʪʘʣʴ ʢʨʽʧʠʪʴʩʷ ʥʘ ʧʣʘʥʰʘʡʙʽ. ʉʪʦʷʢʠ ʩʢʨʽʧʣʝʥʽ ʚʝʨʭ-

ʥʴʦʶ ʙʘʣʢʦʶ. ʇʦ ʚʝʨʪʠʢʘʣʴʥʠʤ ʥʘʧʨʷʤʥʠʤ ʩʪʦʷʢʘʤ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʪʨʘʚʝ-

ʨʩʘ, ʘ ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ ʥʘʧʨʷʤʥʠʤ ʪʨʘʚʝʨʩʠ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʩʫʧʦʨʪʠ, ʥʘ 

ʷʢʠʭ ʟʘʢʨʽʧʣʶʶʪʴʩʷ ʨʽʟʘʣʴʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʫ ʨʝʚʦʣʴʚʝʨʥʽʡ ʛʦʣʦʚʮʽ. 

ɼʝʷʢʽ ʢʦʥʩʪʨʫʢʮʽʾ ʚʝʨʩʪʘʪʽʚ ʤʘʶʪʴ ʙʦʢʦʚʠʡ ʩʫʧʦʨʪ, ʷʢʠʡ ʧʝʨʝʤʽʱʘ-

ʻʪʴʩʷ ʧʦ ʚʝʨʪʠʢʘʣʴʥʠʤ ʥʘʧʨʷʤʥʠʤ ʩʪʦʷʢʘʤ ʽ ʩʣʫʞʠʪʴ ʜʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʨʽʟʘ-

ʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘ. 

ʆʩʥʦʚʥʽ ʩʭʝʤʠ ʦʙʨʦʙʢʠ ʥʘ ʢʘʨʫʩʝʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʘʣʽ 

(ʨʠʩ. 4.16; 4.17; 4.18).  
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ʘ ï ʩʚʝʨʜʣʝʥʥʷ, ʟʝʥʢʝʨʫʚʘʥʥʷ, ʨʦʟʛʦʨʪʘʥʥʷ; 

ʙ ï ʯʦʨʥʦʚʝ ʽ ʯʠʩʪʦʚʝ ʨʦʟʪʦʯʫʚʘʥʥʷ; 

ʚ ï ʧʽʜʨʽʟʘʥʥʷ ʪʦʨʮʶ ʧʽʜʨʽʟʥʠʤ ʨʽʟʮʝʤ; 

ʛ ï ʧʽʜʨʽʟʘʥʥʷ ʪʦʨʮʶ ʚʝʨʪʠʢʘʣʴʥʠʤ ʘʙʦ ʙʦʢʦʚʠʤ ʩʫʧʦʨʪʦʤ; 

ʜ ï ʦʙʪʦʯʫʚʘʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʜʽʘʤʝʪʨʘ ʙʦʢʦʚʠʤ 

ʘʙʦ ʚʝʨʪʠʢʘʣʴʥʠʤ ʩʫʧʦʨʪʦʤ 

ʈʠʩʫʥʦʢ 4.16 ï ʉʭʝʤʠ ʦʙʨʦʙʢʠ ʥʘ ʢʘʨʫʩʝʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ 

 

 

ʘ ï ʩʭʝʤʘ ʦʙʨʦʙʢʠ ʢʦʥʫʩʥʠʭ ʦʪʚʦʨʽʚ ʧʨʦʬʽʣʴʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ: ʩʚʝʨʜʣʦʤ, 

ʟʝʥʢʝʨʦʤ ʽ ʨʦʟʚʝʨʪʢʦʶ; 

ʙ ï ʩʭʝʤʘ ʦʙʨʦʙʢʠ ʟʦʚʥʽʰʥʴʦʛʦ ʜʽʘʤʝʪʨʘ ʧʨʦʬʽʣʴʥʠʤ ʨʽʟʮʝʤ; 

ʚ ï ʩʭʝʤʘ ʦʙʨʦʙʢʠ ʟ ʨʦʟʚʦʨʦʪʦʤ ʥʘ ʢʫʪ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʫʧʦʨʪʫ; 

ʛ ï ʩʭʝʤʘ ʦʙʨʦʙʢʠ ʟʘ ʢʦʧʽʨʦʤ 

ʈʠʩʫʥʦʢ 4.17 ï ʉʭʝʤʠ ʦʙʨʦʙʢʠ ʢʦʥʫʩʥʠʭ ʧʦʚʝʨʭʦʥʴ ʥʘ ʢʘʨʫʩʝʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ [23] 
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ʘ ï ʩʭʝʤʘ ʦʙʨʦʙʢʠ ʚʝʨʪʠʢʘʣʴʥʠʤ ʩʫʧʦʨʪʦʤ ʚʠʧʫʢʣʠʭ ʘʙʦ ʚʠʛʥʫʪʠʭ  

ʧʦʚʝʨʭʦʥʴ; ʙ ï ʩʭʝʤʘ ʦʙʨʦʙʢʠ ʙʦʢʦʚʠʤ ʩʫʧʦʨʪʦʤ 

ʈʠʩʫʥʦʢ 4.18 ï ʉʭʝʤʠ ʦʙʨʦʙʢʠ ʬʘʩʦʥʥʠʭ ʧʦʚʝʨʭʦʥʴ ʥʘ ʢʘʨʫʩʝʣʴʥʠʭ  

ʚʝʨʩʪʘʪʘʭ ʟʘ ʢʦʧʽʨʦʤ [23]  

 
ɺ ʚʝʣʠʢʦʩʝʨʽʡʥʦʤʫ ʪʘ ʤʘʩʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʜʣʷ ʦʙʨʦʙʢʠ ʧʨʫʪʢʽʚ 

ʢʨʫʛʣʦʛʦ, ʢʚʘʜʨʘʪʥʦʛʦ ʘʙʦ ʰʝʩʪʠʛʨʘʥʥʦʛʦ ʧʝʨʝʨʽʟʫ, ʘ ʪʘʢʦʞ ʚʽʜʣʠʪʠʭ, ʢʦ-
ʚʘʥʠʭ ʟʘʛʦʪʦʚʦʢ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʚʪʦʤʘʪʠ ʪʘ ʥʘʧʽʚʘʚʪʦʤʘʪʠ. ɸʚʪʦʤʘʪʠ ï 
ʚʝʨʩʪʘʪʠ ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʷʢʽ ʙʝʟ ʚʪʨʫʯʘʥʥʷ ʣʶʜʠʥʠ ʟʜʽʡʩʥʶʶʪʴ 
ʫʩʽ ʩʪʘʜʽʾ ʨʦʙʦʯʦʛʦ ʮʠʢʣʫ ʚʽʜ ʧʦʜʘʯʽ ʟʘʛʦʪʦʚʢʠ ʜʦ ʚʠʜʘʯʽ ʛʦʪʦʚʦʾ ʜʝʪʘʣʽ. 

ɺʝʨʩʪʘʪ, ʫ ʷʢʦʤʫ ʜʣʷ ʧʦʜʘʯʽ-ʚʠʜʘʯʽ ʜʝʪʘʣʽ ʧʦʪʨʝʙʫʻʪʴʩʷ ʫʯʘʩʪʴ ʣʶ-
ʜʠʥʠ, ʘ ʚʩʽ ʽʥʰʽ ʩʪʘʜʽʾ ʨʦʙʦʯʦʛʦ ʮʠʢʣʫ ʟʜʽʡʩʥʶʶʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ, ʥʘʟʠʚʘ-
ʻʪʴʩʷ ʥʘʧʽʚʘʚʪʦʤʘʪʦʤ. 

ʊʦʢʘʨʥʽ ʘʚʪʦʤʘʪʠ ʪʘ ʥʘʧʽʚʘʚʪʦʤʘʪʠ ʨʦʟʨʽʟʥʷʶʪʴ ʟʘ ʩʪʫʧʝʥʝʤ ʫʥʽʚʝʨ-
ʩʘʣʴʥʦʩʪʽ, ʨʦʟʪʘʰʫʚʘʥʥʶ ʰʧʠʥʜʝʣʽʚ ʽ ʾʭ ʢʽʣʴʢʽʩʪʶ, ʚʠʜʦʤ ʦʙʨʦʙʣʶʚʘʥʠʭ 
ʟʘʛʦʪʦʚʦʢ ʽ ʽʥʰʠʤ ʦʟʥʘʢʘʤ. ʅʘʡʙʽʣʴʰʝ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʣʠ ʫʥʽʚʝʨʩʘʣʴʥʽ ʛʦ-
ʨʠʟʦʥʪʘʣʴʥʽ ʦʜʥʦʰʧʠʥʜʝʣʴʥʽ ʧʨʫʪʢʦʚʽ ʘʚʪʦʤʘʪʠ: ʬʘʩʦʥʥʦ-ʚʽʜʨʽʟʥʽ, ʬʘʩʦʥ-
ʥʦ-ʧʦʟʜʦʚʞʥʽ ʽ ʨʝʚʦʣʴʚʝʨʥʽ. 

ʌʘʩʦʥʥʦ-ʚʽʜʨʽʟʥʽ ʘʚʪʦʤʘʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʙʨʦʙʢʠ ʬʘʩʦʥ-
ʥʠʭ ʢʦʨʦʪʢʠʭ ʜʝʪʘʣʝʡ ʜʽʘʤʝʪʨʦʤ ʚʽʜ 3 ʜʦ 25 ʤʤ. ɿʘʛʦʪʦʚʢʘ ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʚ 
ʰʧʠʥʜʝʣʽ 1 (ʨʠʩ. 4.19) ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʘʥʛʦʚʦʛʦ ʟʘʪʠʩʢʫʚʘʯʘ. ɺʝʨʩʪʘʪ ʤʦʞʝ 
ʤʘʪʠ ʚʽʜ ʜʚʦʭ ʜʦ ʯʦʪʠʨʴʦʭ ʩʫʧʦʨʪʽʚ, ʱʦ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʪʽʣʴʢʠ ʚ ʧʦʧʝʨʝʯ-
ʥʦʤʫ ʥʘʧʨʷʤʢʫ ʽ ʥʝʩʫʪʴ ʬʘʩʦʥʥʠʡ ʪʘ ʚʽʜʨʽʟʥʠʡ ʨʽʟʮʽ. ʅʘ ʨʠʩ. 4.19 ʧʦʢʘʟʘʥʦ 
ʜʚʘ ʩʫʧʦʨʪʘ 2, 3. ʊʘʢʽ ʚʝʨʩʪʘʪʠ ʤʘʶʪʴ ʚʽʜʢʠʜʥʠʡ ʫʧʦʨ 4 ʜʣʷ ʧʨʫʪʢʽʚ. 

 

 

ʈʠʩʫʥʦʢ 4.19 ï ʉʭʝʤʘ ʨʦʙʦʪʠ ʬʘʩʦʥʥʦ-ʚʽʜʨʽʟʥʦʛʦ ʘʚʪʦʤʘʪʘ 
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ʌʘʩʦʥʥʦ-ʧʦʟʜʦʚʞʥʽ ʚʝʨʩʪʘʪʠʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʦʙʨʦʙʢʠ ʜʦʚʛʠʭ ʜʝʪʘ-

ʣʝʡ ʤʘʣʦʛʦ ʜʽʘʤʝʪʨʘ (ʨʠʩ.4.20).ɺ ʬʘʩʦʥʥʦ-ʧʦʚʟʜʦʚʞʥʽʭ ʘʚʪʦʤʘʪʘʭ ʧʨʫʪʦʢ 1 

(ʨʠʩ. 4.21) ʧʽʜ ʯʘʩ ʦʙʨʦʙʢʠ ʦʪʨʠʤʫʻ ʦʙʝʨʪʘʣʴʥʠʡ ʽ ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ ʨʘʟʦʤ 

ʟʽ ʰʧʠʥʜʝʣʴʥʦʶ ʙʘʙʢʦʶ 2. 

 

 ʘ ï ʥʘ ʘʚʪʦʤʘʪʘʭ ʧʦʟʜʦʚʞʥʴʦʛʦ ʪʦʯʽʥʥʷ;  

ʙ ï ʥʘ ʬʘʩʦʥʥʦ-ʧʦʚʟʜʦʚʞʥʽʭ ʘʚʪʦʤʘʪʘʭ 

ʈʠʩʫʥʦʢ 4.20 ï ʊʠʧʠ ʜʝʪʘʣʝʡ [24]  

 

ɸʚʪʦʤʘʪ ʤʘʻ 4ï5 ʧʦʧʝʨʝʯʥʠʭ ʩʫʧʦʨʪʽʚ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘʚʢʦʣʦ ʦʙʨʦʙ-

ʣʶʚʘʥʦʛʦ ʧʨʫʪʢʘ. ɺʦʥʠ ʦʪʨʠʤʫʶʪʴ ʧʦʧʝʨʝʯʥʫ ʧʦʜʘʯʫ ʚʽʜ ʦʢʨʝʤʠʭ ʢʫʣʘʯ-

ʢʽʚ. ʉʫʧʦʨʪʠ ʨʦʟʪʘʰʦʚʘʥʽ ʧʦʨʫʯ ʟ ʣʶʥʝʪʦʤ 3, ʚ ʷʢʦʤʫ ʦʙʝʨʪʘʻʪʴʩʷ ʧʨʫʪʦʢ. 

ʇʦʛʦʜʞʝʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʧʨʫʪʢʘ ʽ ʧʦʧʝʨʝʯʥʠʭ ʩʫʧʦʨʪʽʚ ʜʦʟʚʦʣʷʶʪʴ ʦʙʨʦʙ-

ʣʷʪʠ ʬʘʩʦʥʥʽ ʧʦʚʝʨʭʥʽ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʘʩʦʥʥʠʭ ʨʽʟʮʽʚ. ɼʣʷ ʥʘʨʽʟʘʥʥʷ 

ʨʽʟʴʙʠ, ʩʚʝʨʜʣʽʥʥʷ, ʬʨʝʟʝʨʫʚʘʥʥʷ ʧʘʟʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʧʨʠ-

ʩʪʨʦʾ. ʅʘʚʘʥʪʘʞʝʥʥʷ 4 ʧʦʪʨʽʙʥʝ ʜʣʷ ʫʪʨʠʤʫʚʘʥʥʷ ʧʨʫʪʢʘ ʚ ʧʝʨʝʜʥʴʦʤʫ ʧʦ-

ʣʦʞʝʥʥʽ ʡʦʛʦ ʧʨʠ ʚʽʜʭʦʜʽ ʰʧʠʥʜʝʣʴʥʦʾ ʙʘʙʢʠ ʥʘʟʘʜ.  

ʅʘ ʙʘʛʘʪʦʨʽʟʮʝʚʠʭ ʥʘʧʽʚʘʚʪʦʤʘʪʘʭ ʟʘʛʦʪʦʚʢʠ ʦʙʨʦʙʣʷʶʪʴ ʧʦʧʝʨʝʯʥʠʤ, 

ʧʦʟʜʦʚʞʥʽʤ ʪʘ ʢʦʤʙʽʥʦʚʘʥʠʤ ʨʫʭʘʤʠ ʩʫʧʦʨʪʽʚ, ʥʘ ʷʢʠʭ ʚʩʪʘʥʦʚʣʝʥʦ ʨʽʟʮʽ. 

ʆʙʪʦʯʫʚʘʥʥʷ ʟ ʧʦʟʜʦʚʞʥʴʦʶ ʧʦʜʘʯʝʶ ʨʽʟʮʽʚ ʚʠʢʦʥʫʶʪʴ ʪʘʢ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩ.4.21 ʘ, ʘʙʦ ʚʨʽʟʘʥʥʷʤ ʽ ʥʘʩʪʫʧʥʦʶ ʧʦʟʜʦʚʞʥʴʦʶ ʧʦʜʘʯʝʶ (ʨʠʩ. 4.21 ʙ, ʚ). 

 

 

ʈʠʩʫʥʦʢ 4.21 ï ʉʭʝʤʘ ʙʘʛʘʪʦʨʽʟʮʝʚʦʾ ʦʙʨʦʙʢʠ [3]   
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ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʨʽʟʮʽ ʚʩʪʘʥʦʚʣʶʶʪʴ ʥʘ ʩʫʧʦʨʪʽ ʟ ʥʝʦʙʭʽʜʥʠʤ ʚʟʘ-
ʻʤʥʠʤ ʨʦʟʤʽʱʝʥʥʷʤ. ʇʨʘʮʶʶʪʴ ʚʦʥʠ ʧʦʩʣʽʜʦʚʥʦ. ɺ ʜʨʫʛʦʤʫ ʚʠʧʘʜʢʫ ʨʽʟʮʽ 
ʧʨʘʮʶʶʪʴ ʦʜʥʦʯʘʩʥʦ, ʩʧʦʯʘʪʢʫ ʩ ʢʦʩʠʤ ʚʨʽʟʫʚʘʥʥʷʤ, ʘ ʧʦʪʽʤ ʟ ʧʦʟʜʦʚʞ-
ʥʴʦʶ ʧʦʜʘʯʝʶ (ʨʠʩ.4.21, ʙ), ʢʦʣʠ ʜʦʚʞʠʥʘ ʩʪʫʧʝʥʝʡ ʚʘʣʘ ʦʜʥʘʢʦʚʘ. ʂʦʣʠ 
ʜʦʚʞʠʥʘ ʩʪʫʧʝʥʝʡ ʚʘʣʘ ʨʽʟʥʘ (ʨʠʩ. 4.21, ʚ), ʧʨʘʮʶʶʪʴ ʥʝ ʚʩʽ ʨʽʟʮʽ. ʅʘ ʥʘʧʽʚʘʚ-
ʪʦʤʘʪʘʭ ʤʦʞʥʘ ʦʙʪʦʯʫʚʘʪʠ ʟʘʛʦʪʦʚʢʠ ʽ ʟ ʧʦʧʝʨʝʯʥʦʶ ʧʦʜʘʯʝʶ (ʨʠʩ. 4.21, ʛ). 

ɹʘʛʘʪʦʰʧʠʥʜʝʣʴʥʽ ʘʚʪʦʤʘʪʠ ʤʦʞʫʪʴ ʤʘʪʠ ʜʦ ʚʦʩʴʤʠ ʰʧʠʥʜʝʣʽʚ. ʆʙ-
ʨʦʙʢʫ ʤʦʞʥʘ ʚʝʩʪʠ ʟʘ ʧʘʨʘʣʝʣʴʥʠʤ, ʧʦʩʣʽʜʦʚʥʠʤ, ʧʘʨʘʣʝʣʴʥʦ-ʧʦʩʣʽʜʦʚʥʠʤ 
ʤʝʪʦʜʘʤʠ (ʨʠʩ. 4.22). 

ʅʘ ʦʩʪʘʥʥʽʡ ʧʦʟʠʮʽʾ ʚʽʜʨʽʟʫʻʪʴʩʷ ʜʝʪʘʣʴ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʚʪʦʤʘʪʠʯ-
ʥʝ ʢʦʥʪʨʦʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʘʚʪʦʤʘʪʠʯʥʫ ʧʽʜʥʘʣʘʛʦʜʞʫʚʘʣʴʥʫ ʦʧʝʨʘʮʽʶ, 
ʘʚʪʦʤʘʪʠʯʥʫ ʟʘʤʽʥʫ ʨʽʟʮʽʚ. 

 

 

ʘ ï ʟʘ ʧʘʨʘʣʝʣʴʥʠʤ ʤʝʪʦʜʦʤ ʦʜʥʦʯʘʩʥʦ ʯʦʪʠʨʴʦʭ ʟʘʛʦʪʦʚʦʢ  
ʥʘ ʯʦʪʠʨʠʰʧʠʥʜʝʣʴʥʦʤʫ ʘʚʪʦʤʘʪʽ;  

ʙ ï ʟʘ ʧʦʩʣʽʜʦʚʥʠʤ ʤʝʪʦʜʦʤ ʦʜʥʽʻʾ ʟʘʛʦʪʦʚʢʠ  
ʥʘ ʯʦʪʠʨʠʰʧʠʥʜʝʣʴʥʦʤʫ ʘʚʪʦʤʘʪʽ; 

ʚ ï ʟʘ ʧʘʨʘʣʝʣʴʥʦ-ʧʦʩʣʽʜʦʚʥʠʤ ʤʝʪʦʜʦʤ ʦʜʥʦʯʘʩʥʦ ʜʚʦʭ ʟʘʛʦʪʦʚʦʢ  
ʥʘ ʚʦʩʴʤʠʰʧʠʥʜʝʣʴʥʦʤʫ ʘʚʪʦʤʘʪʽ 

ʈʠʩʫʥʦʢ 4.22 ï ʉʭʝʤʘ ʦʙʨʦʙʢʠ ʥʘ ʙʘʛʘʪʦʰʧʠʥʜʝʣʴʥʠʭ ʧʨʫʪʢʦʚʠʭ 
ʘʚʪʦʤʘʪʘʭ[3] 

 
 

4.3 ʄʝʪʦʜʠ ʯʠʩʪʦʚʦʾ, ʦʟʜʦʙʣʶʚʘʥʦʾ ʪʘ ʟʤʽʮʥʶʚʘʣʴʥʦʾ ʦʙʨʦʙʢʠ 

ʟʦʚʥʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ʪʽʣ ʦʙʝʨʪʘʥʥʷ 

 
 
ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʧʦʚʝʨʭʦʥʴ ʟ ʪʦʯʥʽʩʪʶ 8ï5 ʢʚʘʣʽʪʝʪ, ʪʘ ʰʦʨʩʪʢʽʩʪʶ Ra 

0,32ï0,04 ʤʢʤ ʦʩʪʘʪʦʯʥʦ ʦʙʨʦʙʣʝʥʦʾ ʟʦʚʥʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 
ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʤʦʛ ʪʘ ʭʘʨʘʢʪʝʨʫ ʜʝʪʘʣʽ ʨʽʟʥʦʤʘʥʽʪʥʽ ʚʠʜʠ ʯʠʩʪʦʚʦʾ ʦʧʦ-
ʨʷʜʞʫʚʘʣʴʥʦʾ ʦʙʨʦʙʢʠ. ʎʽ ʫʤʦʚʠ ʜʦʩʷʛʘʶʪʴʩʷ ʧʨʠ ʪʦʥʢʽʡ ʦʙʨʦʙʮʽ, ʱʦ 
ʚʠʢʦʥʫʻʪʴʩʷ ʧʨʠ ʚʝʣʠʢʠʭ ʰʚʠʜʢʦʩʪʷʭ ʨʽʟʘʥʥʷ ʥʘ ʚʝʨʩʪʘʪʘʭ, ʱʦ ʤʘʶʪʴ 
ʚʝʣʠʢʫ ʞʦʨʩʪʢʽʩʪʴ ʽ ʪʦʯʥʽʩʪʴ. ʇʨʠ ʪʦʥʢʦʤʫ ʪʦʯʽʥʥʽ ʟʘʛʦʪʦʚʦʢ ʟ ʢʦʣʴʦʨʦʚʠʭ 
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ʤʝʪʘʣʽʚ ʽ ʩʧʣʘʚʽʚ, ʥʝʤʝʪʘʣʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʘʣʴʥʠʡ ʽʥ-
ʩʪʨʫʤʝʥʪ ʟ ʘʣʤʘʟʦʤ, ʘ ʧʨʠ ʪʦʯʽʥʥʽ ʟʘʛʦʪʦʚʦʢ ʟʽ ʩʪʘʣʽ ʽ ʯʘʚʫʥʘ ï ʪʚʝʨʜʦʩʧʣʘ-
ʚʥʠʡ ʨʽʟʘʣʴʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʽʟ ʜʦʚʝʜʝʥʠʤʠ ʨʽʟʘʣʴʥʠʤʠ ʢʨʦʤʢʘʤʠ. ʐʚʠʜ-
ʢʽʩʪʴ ʨʽʟʘʥʥʷ ʩʢʣʘʜʘʻ 100ï1000 ʤ/ʭʚ. ʊʘ ʙʽʣʴʰʝ ʧʨʠ ʧʦʜʘʯʽ 0,03ï0,1 ʤʤ/ʦʙ 
ʪʘ ʛʣʠʙʠʥʽ 0,05 ï 0,1 ʤʤ (ʜʣʷ ʘʣʶʤʽʥʽʻʚʠʭ ʩʧʣʘʚʽʚ). 

ʐʣʽʬʫʚʘʥʥʷ ï ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʡ ʚʠʜ ʘʙʨʘʟʠʚʥʦʾ ʦʙʨʦʙʢʠ, 
ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʪʦʯʥʽʩʪʴ 8ï6 ʢʚʘʣʽʪʝʪʽʚ ʽ ʰʦʨʩʪʢʽʩʪʴ Ra = 0,32ï0,16 ʤʢʤ. 

ɺʠʜʠ ʰʣʽʬʫʚʘʥʥʷ: 
ï ʛʨʫʙʝ (ʦʙʜʠʨʥʝ) ï ʧʨʠʧʫʩʢ ʜʦ 1 ʤʤ ʥʘ ʜʽʘʤʝʪʨ ʽ ʙʽʣʴʰʝ, ʚʠʢʦʨʠʩʪʦ-

ʚʫʻʪʴʩʷ ʧʽʜ ʯʘʩ ʦʙʜʠʨʘʥʥʷ ʟʘʛʦʪʦʚʦʢ; 
ï ʯʦʨʥʦʚʝ ï ʦʜʥʦʨʘʟʦʚʝ ʘʙʦ ʧʦʧʝʨʝʜʥʻ ʧʽʩʣʷ ʪʦʢʘʨʥʦʾ ʪʘ ʜʦ ʪʝʨʤʽʯʥʦʾ 

ʦʙʨʦʙʢʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʧʦʚʝʨʭʥʽ ʜʦ ʦʩʪʘʪʦʯʥʦʾ ʦʙʨʦʙʢʠ, 
ʦʜʝʨʞʫʶʪʴ ʪʦʯʥʽʩʪʴ 9ï8 ʢʚʘʣʽʪʝʪʽʚ ʽ ʰʦʨʩʪʢʽʩʪʴ Rʘ = 6,3ï0,4 ʤʢʤ; 

ï ʯʠʩʪʦʚʝ, ʙʫʚʘʻ ʦʜʥʦʨʘʟʦʚʝ ʦʩʪʘʪʦʯʥʝ ʘʙʦ ʧʦʧʝʨʝʜʥʻ ï ʚʠʢʦʨʠʩʪʦ-
ʚʫʶʪʴ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʬʦʨʤʠ ʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ, ʦʜʝʨʞʫʶʪʴ ʪʦʯ-
ʥʽʩʪʴ 7ï6 ʢʚʘʣʽʪʝʪʽʚ ʽ ʰʦʨʩʪʢʽʩʪʴ Rʘ = 1,6ï0,4 ʤʢʤ; ʦʩʪʘʪʦʯʥʝ (ʪʦʥʢʝ) ï ʚʠ-
ʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʰʦʨʩʪʢʦʩʪʽ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ, ʦʜʝʨ-
ʞʫʶʪʴ ʪʦʯʥʽʩʪʴ 6ï5 ʢʚʘʣʽʪʝʪʽʚ ʽ ʰʦʨʩʪʢʽʩʪʴ Rʘ = 1,6ï0,1 ʤʢʤ; 

ɻʦʣʦʚʥʠʡ ʨʫʭ ʧʨʠ ʰʣʽʬʫʚʘʥʥʽ ï ʦʢʨʫʞʥʘ ʰʚʠʜʢʽʩʪʴ ʢʨʫʛʘ. ʈʦʟʨʽʟʥʷ-
ʶʪʴ ʟʚʠʯʘʡʥʝ ʰʣʽʬʫʚʘʥʥʷ Vʢ < 35 ʤ/ʩ, ʰʚʠʜʢʽʩʥʝ Vʢ = 35ï60 ʤ/ʩ, ʚʠʩʦʢʦʰ-
ʚʠʜʢʽʩʥʝ Vʢ > 60 ʤ/ʩ. ʇʦʜʘʯʘ ʤʦʞʝ ʙʫʪʠ ʧʦʟʜʦʚʞʥʴʦʶ Sʧʦʚ, ʧʦʧʝʨʝʯʥʦʶ Sʧ, 
ʚʝʨʪʠʢʘʣʴʥʦʶ Sʚ ʽ ʽʥ. 

ʐʣʽʬʫʚʘʥʥʷ ʚ ʮʝʥʪʨʘʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʙʨʦʙʢʠ ʟʦʚʥʽʰʥʽʭ ʮʠ-
ʣʽʥʜʨʠʯʥʠʭ, ʢʦʥʽʯʥʠʭ ʽ ʬʘʩʦʥʥʠʭ ʧʦʚʝʨʭʦʥʴ. ɯʩʥʫʻ ʪʨʠ ʚʠʜʠ ʰʣʽʬʫʚʘʥʥʷ ʚ 
ʮʝʥʪʨʘʭ: ʤʝʪʦʜʦʤ ʧʦʟʜʦʚʞʥʴʦʾ ʧʦʜʘʯʽ (ʨʠʩ.4.23, ʘ), ʛʣʠʙʠʥʥʝ ʰʣʽʬʫʚʘʥʥʷ 
(ʨʠʩ.4.23, ʙ) ʽ ʚʨʽʟʥʝ ʰʣʽʬʫʚʘʥʥʷ ʜʝʪʘʣʝʡ ʽʟ ʧʨʷʤʦʣʽʥʽʡʥʦʶ ʘʙʦ ʢʨʠʚʦʣʽʥʽʡ-
ʥʦʶ ʪʚʽʨʥʦʶ (ʨʠʩ.4.23, ʚ, ʛ). ɺ ʦʩʪʘʥʥʴʦʤʫ ʚʠʧʘʜʢʫ ʢʨʫʛ ʧʦʚʠʥʥʠʡ ʙʫʪʠ 
ʙʽʣʴʰʦʾ ʰʠʨʠʥʠ, ʯʠʤ ʰʠʨʠʥʘ ʜʝʪʘʣʽ. ʋ ʚʨʽʟʥʠʭ ʚʝʨʩʪʘʪʘʭ ʚʽʜʩʫʪʥʷ ʧʦʟʜʦʚ-
ʞʥʷ ʧʦʜʘʯʘ ʩʪʦʣʫ. 

 

ʈʠʩʫʥʦʢ 4.23 ï ʉʭʝʤʠ ʢʨʫʛʣʦʛʦ ʰʣʽʬʫʚʘʥʥʷ [3]  
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ɺʠʜʠ ʢʨʫʛʣʦʰʣʽʬʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʽʚ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 4.24. 

 
ʈʠʩʫʥʦʢ 4.24 ï ɺʠʜʠ ʢʨʫʛʣʦʰʣʽʬʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʽʚ 

 
ʢʨʫʛʣʦʰʣʽʬʫʚʘʣʴʥʠʡ ʚʝʨʩʪʘʪ ʦʩʥʘʱʝʥʠʡ ʧʦʚʦʨʦʪʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʚ 

ʧʝʨʝʜʥʽʡ ʽ ʰʣʽʬʫʚʘʣʴʥʽʡ ʙʘʙʢʘʭ. ʇʝʨʝʜʥʶ ʽ ʟʘʜʥʶ ʙʘʙʢʠ ʤʦʞʥʘ ʧʦʚʝʨʪʘʪʠ ʚ 

ʤʝʞʘʭ °10
Á
 ʚʽʜʥʦʩʥʦ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʩʪʦʣʫ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʰʣʽ-

ʬʫʚʘʥʥʽ ʢʦʥʽʯʥʠʭ ʧʦʚʝʨʭʦʥʴ (ʨʠʩ. 4.25). ʐʣʽʬʫʚʘʥʥʷ ʢʦʥʽʯʥʠʭ ʧʦʚʝʨʭʦʥʴ ʟ 
ʢʫʪʦʤ ʥʘʭʠʣʫ ʥʝ ʙʽʣʴʰʝ 8

Á
ʚʠʢʦʥʫʶʪʴ ʥʘ ʧʨʦʩʪʠʭ ʚʝʨʩʪʘʪʘʭ ʧʨʠ ʫʩʪʘʥʦʚʮʽ ʚ 

ʮʝʥʪʨʘʭ ʟʘ ʨʘʭʫʥʦʢ ʧʦʚʦʨʦʪʫ ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ ʩʪʦʣʘ (ʨʠʩ. 4.25, ʘ). 
ʐʣʽʬʫʚʘʥʥʷ ʢʦʥʽʯʥʠʭ ʧʦʚʝʨʭʦʥʴ ʥʘ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ ʚʠʢʦ-

ʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʚʦʨʦʪʫ ʧʝʨʝʜʥʴʦʾ ʙʘʙʢʠ (ʨʠʩ. 4.25, ʙ) ʘʙʦ ʰʧʠʥʜʝ-
ʣʴʥʦʾ ʙʘʙʢʠ ʽʟ ʢʨʫʛʦʤ (ʨʠʩʫʥʦʢ 4.25, ʚ). 

 

ʈʠʩʫʥʦʢ 4.25 ï ʐʣʽʬʫʚʘʥʥʷ ʢʦʥʽʯʥʠʭ ʧʦʚʝʨʭʦʥʴ ʥʘ ʢʨʫʛʣʦʰʣʽʬʫʚʘʣʴʥʠʭ  
ʚʝʨʩʪʘʪʘʭ  
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ɼʦʜʘʪʢʦʚʦ ʢʨʫʛʣʦʰʣʽʬʫʚʘʣʴʥʽ ʚʝʨʩʪʘʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʦ ʩʠ-

ʩʪʝʤʦʶ ʘʢʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʪʘ ʧʨʠʣʘʜʦʤ ʜʣʷ ʰʣʽʬʫʚʘʥʥʷ ʪʦʨʮʽʚ. 

ʊʦʨʮʝʢʨʫʛʣʦʰʣʽʬʫʚʘʣʴʥʠʡ ʚʝʨʩʪʘʪ ʟʜʽʡʩʥʶʻ ʦʙʨʦʙʢʫ ʟʦʚʥʽʰʥʽʭ ʮʠ-

ʣʽʥʜʨʠʯʥʠʭ, ʢʦʥʽʯʥʠʭ, ʪʦʨʮʝʚʠʭ ʧʦʚʝʨʭʦʥʴ ʰʣʽʬʫʚʘʥʥʷʤ ʟ ʦʩʴʦʚʠʤ ʨʫʭʦʤ 

ʧʦʜʘʯʽ ʽ ʚʨʽʟʥʠʤ ʰʣʽʬʫʚʘʥʥʷʤ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʚʨʽʟʥʦʛʦ ʰʣʽʬʫʚʘʥʥʷ ʤʦʞʣʠ-

ʚʦ ʦʙʨʦʙʠʪʠ ʟʦʚʥʽʰʥʶ ʽ ʧʨʠʣʝʛʣʫ ʪʦʨʮʝʚʫ ʧʦʚʝʨʭʥʶ ʟʘ ʦʜʥʫ ʦʧʝʨʘʮʽʶ. 

ɼʣʷ ʰʣʽʬʫʚʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ʪʽʣ ʦʙʝʨʪʘʥʥʷ ʚ ʚʝʣʠʢʦʩʝʨʽʡ-

ʥʦʤʫ ʪʘ ʤʘʩʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʧʦʩʽʙ ʙʝʟʮʝʥʪʨʦʚʦʛʦ ʰʣʽ-

ʬʫʚʘʥʥʷ ʟ ʧʦʚʟʜʦʚʞʥʴʦʶ ʧʦʜʘʯʝʶ ʘʙʦ ʚʨʽʟʘʥʥʷʤ.  

ʇʝʨʝʚʘʛʠ ʙʝʟʮʝʥʪʨʦʚʦʛʦ ʰʣʽʬʫʚʘʥʥʷ [3]: 

ï ʚʠʩʦʢʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ (ʧʦʜʘʯʘ ʟʘʛʦʪʦʚʦʢ, ʜʦʩʷʛʥʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ 

ʨʦʟʤʽʨʫ, ʚʠʜʘʣʝʥʥʷ ʜʝʪʘʣʽ ʟ ʚʝʨʩʪʘʪʘ ʽ ʽʥʰʽ ʜʽʾ ʟʜʽʡʩʥʶʶʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ). 

ɺʝʨʩʪʘʪ ʣʝʛʢʦ ʘʚʪʦʤʘʪʠʟʫʻʪʴʩʷ ʪʘ ʚʢʣʶʯʘʻʪʴʩʷ ʚ ʘʚʪʦʤʘʪʠʯʥʽ ʣʽʥʽʾ; 

ï ʩʧʦʩʽʙ ʥʝ ʚʠʤʘʛʘʻʪʴʩʷ ʮʝʥʪʨʫʚʘʥʥʷ ʜʝʪʘʣʝʡ, ʪʦʤʫ ʤʦʞʥʘ ʧʨʠʟʥʘʯʘ-

ʪʠ ʟʥʘʯʥʦ ʤʝʥʰʠʡ ʧʨʠʧʫʩʢ ʧʽʜ ʰʣʽʬʫʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʚʠʢʣʶʯʘʶʪʴʩʷ ʧʦʤʠ-

ʣʢʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʯʝʨʝʟ ʥʝʧʨʘʚʠʣʴʥʝ ʮʝʥʪʨʫʚʘʥʥʷ; 

ï ʥʝʤʘʻ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʣʶʥʝʪʠ ʧʨʠ ʰʣʽʬʫʚʘʥʥʽ ʜʦʚʛʠʭ 

ʚʘʣʽʚ. 

ʅʝʜʦʣʽʢʠ ʙʝʟʮʝʥʪʨʦʚʦʛʦ ʰʣʽʬʫʚʘʥʥʷ: 

ï ʥʝ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʪʦʯʥʦʾ ʢʦʥʮʝʥʪʨʠʯʥʦʩʪʽ ʟʦʚʥʽʰʥʴʦʾ ʽ ʚʥʫʪʨʽʰʥʴʦʾ 

ʮʠʣʽʥʜʨʠʯʥʠʭ ʧʦʚʝʨʭʦʥʴ; 

ï ʫ ʩʪʫʧʽʥʯʘʪʠʭ ʚʘʣʘʭ ʥʝ ʤʦʞʥʘ ʰʣʽʬʫʚʘʪʠ ʢʦʞʥʫ ʩʪʫʧʝʥʴ ʦʢʨʝʤʦ, 

ʪʘʢ ʷʢ ʥʝ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʢʦʥʮʝʥʪʨʠʯʥʽʩʪʴ ʢʽʣ ʩʪʫʧʝʥʽʚ. ʋ ʜʚʦʩʪʫʧʝʥʝʚʠʭ 

ʚʘʣʘʭ ʪʨʝʙʘ ʰʣʽʬʫʚʘʪʠ ʦʜʥʦʯʘʩʥʦ ʦʙʠʜʚʽ ʩʪʫʧʝʥʽ, ʤʘʶʯʠ ʜʣʷ ʢʦʞʥʦʛʦ ʜʽʘ-

ʤʝʪʨʘ ʚʘʣʠʢʘ ʜʚʘ ʢʨʫʛʘ (ʢʨʫʛ, ʱʦ ʰʣʽʬʫʻ ʪʘ ʚʝʜʫʯʠʡ); 

ï ʥʘʣʘʛʦʜʞʝʥʥʷ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʮʝʥʪʨʽʚ ʰʣʽʬʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʽʚ, 

ʦʩʦʙʣʠʚʦ ʧʨʠ ʰʣʽʬʫʚʘʥʥʽ ʩʪʫʧʽʥʯʘʪʠʭ ʚʘʣʽʚ, ʚʠʤʘʛʘʶʪʴ ʟʥʘʯʥʦʾ ʚʠʪʨʘʪʠ 

ʯʘʩʫ ʪʘ ʝʬʝʢʪʠʚʥʦ ʫ ʚʝʣʠʢʦʩʝʨʽʡʥʦʤʫ ʪʘ ʤʘʩʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ. 

ʇʨʠ ʙʝʟʮʝʥʪʨʦʚʦʤʫ ʟʦʚʥʽʰʥʴʦʤʫ ʰʣʽʬʫʚʘʥʥʽ ʟ ʧʦʟʜʦʚʞʥʴʦʶ ʧʦʜʘ-

ʯʝʶ (ʨʠʩ. 4.26) ʟʘʛʦʪʦʚʢʘ 1 ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʤʽʞ ʢʨʫʛʦʤ 3, ʱʦ ʰʣʽʬʫʻ ʽ ʚʝ-

ʜʫʯʠʤ ʢʨʫʛʦʤ 4, ʘ ʟʥʠʟʫ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʫʧʦʨʦʤ (ʥʦʞʝʤ) 2. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥ-

ʥʷ ʧʦʟʜʦʚʞʥʴʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʚʽʩʴ ʚʝʜʫʯʦʛʦ ʢʨʫʛʘ ʚʩʪʘʥʦʚʣʝʥʘ 

ʧʽʜ ʥʝʚʝʣʠʢʠʤ ʢʫʪʦʤ ʜʦ ʦʩʽ ʢʨʫʛʘ, ʱʦ ʰʣʽʬʫʻ. 

 

 

ʈʠʩʫʥʦʢ 4.26 ï ʉʭʝʤʘ ʙʝʟʮʝʥʪʨʦʚʦʛʦ ʟʦʚʥʽʰʥʴʦʛʦ ʰʣʽʬʫʚʘʥʥʷ  

ʟ ʧʦʚʟʜʦʚʞʥʴʦʶ ʧʦʜʘʯʝʶ  
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ʊʦʥʢʝ ʰʣʽʬʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʜʝʨʞʘʥʥʷ 6ï5 ʢʚʘʣʽʪʝʪʫ ʪʦ-
ʯʥʦʩʪʽ ʽ ʰʦʨʩʪʢʦʩʪʽ Ra = 0,32 ʤʢʤ ʽ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʞʦʨʩʪʢʦʤʫ ʦʙʣʘʜʥʘʥʥʽ ʟ 
ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ ʧʝʨʝʤʽʱʝʥʥʷ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ. 

ʇʨʠ ʰʣʽʬʫʚʘʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʰʣʽʬʫʚʘʣʴʥʽ ʢʨʫʛʠ, ʛʦʣʦʚʢʠ, ʩʝʛʤʝ-
ʥʪʠ, ʙʨʫʩʢʠ. ʎʽ ʽʥʩʪʨʫʤʝʥʪʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʘʙʨʘʟʠʚʥʠʤ ʤʘʪʝʨʽʘʣʦʤ, ʡʦ-
ʛʦ ʟʝʨʥʠʩʪʽʩʪʶ, ʪʚʝʨʜʽʩʪʶ, ʩʪʨʫʢʪʫʨʦʶ, ʟʚ'ʷʟʢʦʶ, ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ ʬʦʨ-
ʤʘʤʠ, ʨʦʟʤʽʨʘʤʠ. ʗʢ ʦʩʥʦʚʥʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʰʣʽʬʫʚʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʙʨʘʟʠʚʥʽ, ʘʣʤʘʟʥʽ ʽ ʝʣʴʙʦʨʦʚʽ ʰʣʽʬʫʚʘʣʴʥʽ ʟʝʨʥʘ. ʄʘʨʢʫ-
ʚʘʥʥʷ ʰʣʽʬʫʚʘʣʴʥʠʭ ʢʨʫʛʽʚ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ɼʉʊʋ 2424 çʂʨʫʛʠ ʰʣʽʬʫʚʘʣʴ-
ʥʽ. ʊʝʭʥʽʯʥʽ ʫʤʦʚʠè, ɼʉʊʋ 3647 çʄʘʪʝʨʽʘʣʠ ʰʣʽʬʫʚʘʣʴʥʽ. ʂʣʘʩʠʬʽʢʘʮʽʷ. 
ɿʝʨʥʠʩʪʽʩʪʴ ʪʘ ʟʝʨʥʦʚʠʡ ʩʢʣʘʜ. ʄʝʪʦʜʠ ʢʦʥʪʨʦʣʶè, ɼʉʊʋ18118 çɯʥʩʪʨʫ-
ʤʝʥʪ ʘʙʨʘʟʠʚʥʠʡ. ɺʠʤʽʨʶʚʘʥʥʷ ʪʚʝʨʜʦʪʽ ʧʽʩʢʦʩʪʨʫʤʠʥʥʠʤ ʤʝʪʦʜʦʤè ʘʙʦ ʟʘ 
ʩʪʘʥʜʘʨʪʦʤ FEPA (Federationof European Producers of Abrasives ï ʌʝʜʝʨʘʮʽʾ 
ɭʚʨʦʧʝʡʩʴʢʠʭ ɺʠʨʦʙʥʠʢʽʚ ʘʙʨʘʟʠʚʽʚ). 

ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʘʙʨʘʟʠʚʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʚ ʦʩʥʦʚʥʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫ-
ʶʪʴ ʝʣʝʢʪʨʦʢʦʨʫʥʜ ʨʽʟʥʠʭ ʤʘʨʦʢ (ʥʦʨʤʘʣʴʥʠʡ, ʙʽʣʠʡ, ʭʨʦʤʠʩʪʠʡ, ʪʠʪʘʥʠʩʪʠʡ, 
ʮʠʨʢʦʥʽʻʚʠʡ), ʤʦʥʦʢʦʨʫʥʜ, ʢʘʨʙʽʜ ʢʨʝʤʥʽʶ ʟʝʣʝʥʠʡ ʽ ʯʦʨʥʠʡ. ʅʘʧʨʠʢʣʘʜ: 
ʝʣʝʢʪʨʦʢʦʨʫʥʜ ʥʦʨʤʘʣʴʥʠʡ (ʤʘʨʢʠ 12ɸ, 13ɸ, 14ɸ, 15ɸ ï ʰʣʽʬʫʚʘʥʥʷ ʚʫʛʣʝ-
ʮʝʚʠʭ ʽ ʣʝʛʦʚʘʥʠʭ ʩʪʘʣʝʡ ʟ ʚʝʣʠʢʠʤʠ ʧʨʠʧʫʩʢʘʤʠ); ʝʣʝʢʪʨʦʢʦʨʫʥʜ ʙʽʣʠʡ (ʤʘ-
ʨʢʠ 23ɸ, 24ɸ, 25ɸ ï ʯʠʩʪʦʚʝ ʰʣʽʬʫʚʘʥʥʷ, ʟʘʪʦʯʝʥʥʷ ʨʽʟʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘ); 
ʢʘʨʙʽʜ ʢʨʝʤʥʽʶ ʯʦʨʥʠʡ (ʤʘʨʢʠ 53ʉ, 54ʉ, 55ʉ ï ʦʙʨʦʙʢʘ ʪʚʝʨʜʠʭ ʩʧʣʘʚʽʚ, ʚʘ-
ʞʢʽ ʦʙʜʠʨʥʽ ʨʦʙʦʪʠ, ʨʽʟʘʥʥʷ ʤʝʪʘʣʽʚ); ʢʘʨʙʽʜ ʢʨʝʤʥʽʶ ʟʝʣʝʥʠʡ (ʤʘʨʢʠ 63ʉ, 
64ʉ ï ʜʣʷ ʦʟʜʦʙʣʶʚʘʣʴʥʦʛʦ ʰʣʽʬʫʚʘʥʥʷ, ʟʘʪʦʯʝʥʥʷ ʨʽʟʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘ). 

ɿʝʨʥʠʩʪʽʩʪʴ ʚʢʘʟʫʻ ʥʘ ʨʦʟʤʽʨ ʨʽʟʘʣʴʥʠʭ ʟʝʨʝʥ ʦʩʥʦʚʥʦʾ ʬʨʘʢʮʽʾ, ʱʦ 
ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʜʘʥʦʤʫ ʽʥʩʪʨʫʤʝʥʪʽ. ɸʙʨʘʟʠʚʥʽ ʤʘʪʝʨʽʘʣʠ ʧʦ ʟʝʨʥʠʩʪʦʩʪʽ 
ʧʽʜʨʦʟʜʽʣʷʶʪʴʩʷ ʥʘ 3 ʛʨʫʧʠ: ʰʣʽʬʟʝʨʥʦ 200ï16 ʨʦʟʤʽʨʦʤ 2500ï160 ʤʢʤ; 
ʰʣʽʬʧʦʨʦʰʢʠ 12ï4 ʨʦʟʤʽʨʦʤ 160ï40 ʤʢʤ; ʤʽʢʨʦʰʣʽʬʧʦʨʦʰʢʠ ʄ63ïʄ20 
ʨʦʟʤʽʨʦʤ 63ï14 ʤʢʤ ʽ ʪʦʥʢʽ ʤʽʢʨʦʧʦʨʦʰʢʠ ʄ14ïʄ5 ʨʦʟʤʽʨʦʤ 14ï3 ʤʢʤ 
(ʪʘʙʣ. 4.1). ʅʘʧʨʠʢʣʘʜ: 63, 50 ï ʧʣʦʩʢʝ ʰʣʽʬʫʚʘʥʥʷ ʪʦʨʮʝʤ ʢʨʫʛʘ, ʧʦʧʝʨʝʯ-
ʥʝ ʰʣʽʬʫʚʘʥʥʷ ʥʝʟʘʛʘʨʪʦʚʘʥʦʾ ʩʪʘʣʽ; 40, 32, 25 ï ʧʦʧʝʨʝʜʥʻ ʡ ʦʩʪʘʪʦʯʥʝ 
ʰʣʽʬʫʚʘʥʥʷ ʟʘʛʘʨʪʦʚʘʥʦʾ ʩʪʘʣʽ (Ra = 2,5 ï0,63 ʤʢʤ); 20, 16 ï ʯʠʩʪʦʚʝ ʰʣʽ-
ʬʫʚʘʥʥʷ (Ra = 1,25ï0,32 ʤʢʤ). 

 

ʊʘʙʣʠʮʷ 4.1 ï ʇʦʟʥʘʯʝʥʥʷ ʟʝʨʥʠʩʪʦʩʪʽ ʟʘ ʩʪʘʥʜʘʨʪʦʤ FEPA ʪʘ 

ɼʉʊʋ 3647 

ɿʝʨʥʠʩʪʽʩʪʴ 

ɺʝʣʠʢʘ ʉʝʨʝʜʥʷ ʄʘʣʘ ʊʦʥʢʘ 

FEPA (ɼʉʊʋ 3647) ɼʉʊʋ 3647 
F4 F14 F36 (50) F90 (16) F100(12)  M63 M7 
F5 F16(125) F40  F120(10)  M50 M5 
F6 F20(100) F46 (40)  F150 (8)  M40  
F7 F22 F54 (32)  F180 (6)  M28  
F8 F24 (80) F60 (25)  F220 (5)  M20  

F10(200) F30 (63) F70 (20)    M14  
F12(160)  F80    M10  
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ʊʚʝʨʜʽʩʪʴ ʘʙʨʘʟʠʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘ ʭʘʨʘʢʪʝʨʠʟʫʻ ʤʽʮʥʽʩʪʴ ʫʪʨʠʤʘʥʥʷ 

ʘʙʨʘʟʠʚʥʠʭ ʟʝʨʝʥ ʟʚ'ʷʟʢʦʶ ʫ ʪʽʣʽ ʽʥʩʪʨʫʤʝʥʪʘ. ʅʘʧʨʠʢʣʘʜ: ʤ'ʷʢʽ ï ʄ1, ʄ2, 

ʄ3; ʩʝʨʝʜʥʴʦʤ'ʷʢʽ ï ʉʄ1, ʉʄ2 ï ʧʣʦʩʢʝ ʰʣʽʬʫʚʘʥʥʷ ʪʦʨʮʝʤ ʢʨʫʛʘ, ʰʣʽʬʫ-

ʚʘʥʥʷ ʟʘʛʘʨʪʦʚʘʥʠʭ ʚʫʛʣʝʮʝʚʠʭ ʽ ʣʝʛʦʚʘʥʠʭ ʩʪʘʣʝʡ, ʯʠʩʪʦʚʝ ʢʨʫʛʣʝ ʟʦʚʥʽʰʥʻ, 

ʚʥʫʪʨʽʰʥʻ, ʪʦʥʢʝ ʰʣʽʬʫʚʘʥʥʷ; ʩʝʨʝʜʥʽ ï ʉ1, ʉ2, ʩʝʨʝʜʥʴʦʪʚʝʨʜʽ ï ʉʊ1, ʉʊ2, 

ʉʊ3 ï ʢʨʫʛʣʝ ʟʦʚʥʽʰʥʻ, ʚʥʫʪʨʽʰʥʻ ʰʣʽʬʫʚʘʥʥʷ ʥʝʟʘʛʘʨʪʦʚʘʥʠʭ ʚʫʛʣʝʮʝʚʠʭ ʽ 

ʣʝʛʦʚʘʥʠʭ ʩʪʘʣʝʡ; ʪʚʝʨʜʽ ï ʊ1, ʊ2, ʜʫʞʝ ʪʚʝʨʜʽ ɺʊ1, ɺʊ2 ʽ ʥʘʜʟʚʠʯʘʡʥʦ ʪʚʝʨ-

ʜʽ ʏʊ1, ʏʊ2 ï ʦʙʜʠʨʥʝ ʰʣʽʬʫʚʘʥʥʷ, ʚʠʧʨʘʚʣʝʥʥʷ ʘʙʨʘʟʠʚʥʠʭ ʢʨʫʛʽʚ. 

ʉʪʨʫʢʪʫʨʘ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʦʙôʻʤʦʤ ʘʙʨʘʟʠʚʥʠʭ ʟʝ-

ʨʝʥ, ʟʚ'ʷʟʢʦʶ ʽ ʧʦʨ ʫ ʪʽʣʽ ʽʥʩʪʨʫʤʝʥʪʘ. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʢʨʫʛʠ ʟʽ ʩʪʨʫʢʪʫʨʘ-

ʤʠ 1ï12 (1, 2, 3, 4 ï ʱʽʣʴʥʘ; 5, 6, 7 ï ʩʝʨʝʜʥʷ; 8, 9, 10 ï ʚʽʜʢʨʠʪʘ; 11, 12 ï ʚʠʩʦ-

ʢʦʧʦʨʠʩʪʘ). 

ɿʚ'ʷʟʢʘ ʚʠʟʥʘʯʘʻ ʤʽʮʥʽʩʪʴ ʽ ʪʚʝʨʜʽʩʪʴ ʽʥʩʪʨʫʤʝʥʪʘ. ʅʘʧʨʠʢʣʘʜ: ʢʝʨʘ-

ʤʽʯʥʘ (V ï ʟʘ ʧʦʟʥʘʯʝʥʥʷʤ FEPA) ʂ1, ʂ2, ʂ4, ʂ5, ʂ7, ʂ8 (ʫʩʽ ʚʠʜʠ ʰʣʽʬʫ-

ʚʘʥʥʷ), ʙʘʢʝʣʽʪʦʚʘ (ɺ ï ʟʘ ʧʦʟʥʘʯʝʥʥʷʤ FEPA) ɹ, ɹ1, ɹ2, ɹ3 (ʦʙʜʠʨʥʝ ʧʣʦʩ-

ʢʝ ʽ ʚʥʫʪʨʽʰʥʻ ʰʣʽʬʫʚʘʥʥʷ), ʚʫʣʢʘʥʽʪʦʚʘ (R ï ʟʘ ʧʦʟʥʘʯʝʥʥʷʤ FEPA) ɺ, ɺ1, 

ɺ2, ɺ3 (ʙʝʟʮʝʥʪʨʦʚʝ ʽ ʧʨʦʬʽʣʴʥʝ ʰʣʽʬʫʚʘʥʥʷ), ʛʨʠʬʪʘʣʽʻʚʘ ɻʌ (ʜʦʚʦʜʦʯʥʽ ʽ 

ʧʦʣʽʨʫʚʘʣʴʥʽ ʨʦʙʦʪʠ). 

 

ʊʘʙʣʠʮʷ 4.2 ï ʇʦʟʥʘʯʝʥʥʷ ʪʚʝʨʜʦʩʪʽ ʘʙʨʘʟʠʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ 
 

ʄôʷʢʽ 
ʉʝʨʝʜʥʴʦ 

ʤôʷʢʽ 
ʉʝʨʝʜʥʽ 

ʉʝʨʝʜʥʴʦ 

ʪʚʝʨʜʽ 
ʊʚʝʨʜʽ 

ɼʫʞʝ 

ʪʚʝʨʜʽ 

ʅʘʜʟʚʠ-

ʯʘʡʥʦ 

ʪʚʝʨʜʽ 

FEPA (ɼʉʊʋ 18118) 

F (BM1) K (CM1) M (C1) O (CT1) R (T1) 
T, U 

(BT) 

V W X Y Z 

(ʏʊ) 

G (BM2

) 
L (CM2) N (C2) P (CT2) S (T2)   

H (M1)   Q (CT3)    

I (M2)       

J (M3)       

 

ʌʦʨʤʘ ʽ ʨʦʟʤʽʨʠ ʰʣʽʬʫʚʘʣʴʥʠʭ ʢʨʫʛʽʚ, ʛʦʣʦʚʦʢ, ʩʝʛʤʝʥʪʽʚ, ʙʨʫʩʢʽʚ 

ʨʝʛʣʘʤʝʥʪʫʶʪʴʩʷ ʩʪʘʥʜʘʨʪʘʤʠ. ʆʢʨʝʤʽ ʧʨʠʢʣʘʜʠ ʧʨʠʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 4.3. 

ʇʨʠʢʣʘʜ ʫʤʦʚʥʦʛʦ ʧʦʟʥʘʯʝʥʥʷ ʢʨʫʛʘ ʪʠʧʫ ʇʇ ʨʦʟʤʽʨʘʤʠ D = 300 ʤʤ, 

H = 20 ʤʤ, d = 127 ʤʤ ʽʟ ʝʣʝʢʪʨʦʢʦʨʫʥʜʫ ʙʽʣʦʛʦ ʤʘʨʢʠ 24ɸ, ʟʝʨʥʠʩʪʽʩʪʶ 25, 

ʪʚʝʨʜʽʩʪʶ ʉʊ2, ʩʪʨʫʢʪʫʨʦʶ 6 ʥʘ ʢʝʨʘʤʽʯʥʽʡ ʟʚ'ʷʟʮʽ: 

 

ʇʇ 300ʭ20ʭ127 24ɸ 25 ʉʊ2 6 ʂ ɻʆʉʊ 2424ï75. 

 

ɼʦ ʩʧʝʮʽʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʦʟʜʦʙʣʶʚʘʣʴʥʦʾ ʦʙʨʦʙʢʠ ʚʽʜʥʦʩʷʪʴʩʷ: ʩʫʧʝ-

ʨʬʽʥʽʰʫʚʘʥʥʷ, ʧʨʠʪʠʨʘʥʥʷ ʽ ʧʦʣʽʨʫʚʘʥʥʷ. 

ʉʫʧʝʨʬʽʥʽʰʫʚʘʥʥʷ ï ʮʝ ʪʦʥʢʠʡ ʧʨʦʮʝʩ ʘʙʨʘʟʠʚʥʦʾ ʦʙʨʦʙʢʠ ʧʝʨʝʚʘʞʥʦ 

ʟʦʚʥʽʰʥʽʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʧʦʚʝʨʭʦʥʴ ʢʦʣʠʚʥʠʤʠ ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʤʠ ʙʨʫʩʢʘ-

ʤʠ (ʨʠʩ. 4.27).  
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ʈʠʩʫʥʦʢ 4.27 ï ʉʭʝʤʘ ʩʫʧʝʨʬʽʥʽʰʫʚʘʥʥʷ 

 

ɺʽʙʨʘʮʽʡʥʠʡ ʨʫʭ ʙʨʫʩʢʽʚ ʜʦ 20 ʢɻʮ ʽ ʙʽʣʴʰʝ ʟ ʘʤʧʣʽʪʫʜʦʶ 2ï5 ʤʤ ʧʨʠ 

ʥʘʷʚʥʦʩʪʽ ʦʙʝʨʪʘʣʴʥʦʛʦ ʽ ʧʦʩʪʫʧʘʣʴʥʦʛʦ ʨʫʭʽʚ ʟʘʛʦʪʦʚʢʠ 3 ʫʩʢʣʘʜʥʶʻ ʪʨʘʻ-

ʢʪʦʨʽʶ ʘʙʨʘʟʠʚʥʠʭ ʟʝʨʝʥ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʚʠʥʪʦʚʦʶ ʪʨʘʻʢʪʦʨʽʻʶ ʧʨʠ ʭʦʥʽʥ-

ʛʫʚʘʥʥʽ, ʱʦ ʧʨʠʩʢʦʨʶʻ ʧʨʦʮʝʩ ʟʥʷʪʪʷ ʤʘʪʝʨʽʘʣʫ ʽ ʧʦʣʽʧʰʫʻ ʦʜʥʦʨʽʜʥʽʩʪʴ 

ʫʪʚʦʨʝʥʦʾ ʧʦʚʝʨʭʥʽ. ʆʩʦʙʣʠʚʽʩʪʶ ʩʫʧʝʨʬʽʥʽʰʫʚʘʥʥʷ ʻ ʥʝʟʥʘʯʥʠʡ ʪʠʩʢ ʙʨʫ-

ʩʢʽʚ 2, ʫʩʪʘʥʦʚʣʝʥʠʭ ʥʘ ʦʙʨʦʙʣʶʚʘʥʫ ʧʦʚʝʨʭʥʶ, ʱʦ ʥʝ ʚʠʧʨʘʚʣʷʻ ʾʾ ʬʦʨʤʫ 

ʽ ʨʦʟʪʘʰʫʚʘʥʥʷ. ʇʨʠ ʩʫʧʝʨʬʽʥʽʰʫʚʘʥʥʽ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʰʦʨʩʪʢʦʩʪʽ ʧʦʚʝʨʭʥʽ 

Ra = 0,1ï0,01 ʤʢʤ ʧʨʠ ʪʦʯʥʦʩʪʽ 5ï4 ʢʚʘʣʽʪʝʪ. 

 

ʊʘʙʣʠʮʷ 4.3 ï ʌʦʨʤʠ ʰʣʽʬʫʚʘʣʴʥʠʭ ʢʨʫʛʽʚ 

ʈʽʟʥʦʚʠʜʠ 

ɸʙʨʘʟʠʚʥʠʡ ʽʥʩʪʨʫʤʝʥʪ 

ɽʩʢʽʟ ʧʝʨʝʨʽʟʫ 
ʇʦʟʥʘʯʝʥʥʷɼʉʊʋ 

2424 (FEPA) 

ʇʣʦʩʢʽ: 

ʧʨʷʤʦʛʦ ʧʨʦʬʽʣʶ 

 

    ʟ ʚʠʪʦʯʢʦʶ 

 

ɼʠʩʢʠ 

 

ʊʘʨʽʣʢʠ 

 

 

 

ʏʘʰʢʠ ʢʦʥʽʯʥʽ 

 

ɻʦʣʦʚʢʠ ʮʠʣʽʥʜʨʠʯʥʽ 

 

ɹʨʫʩʢʠ ʭʦʥʽʥʛʫʚʘʣʴʥʽ 

 
 

ʇʇ (1) 

 

 

ʇɺ (5) 

 

ɼ (41) 

 

ʊ 

 

 

 

ʏʂ (11) 

 

ɻʎ 

 

ɹʍ 

 

ɺ ʪʘʙʣʠʮʽ 4.4 ʚ ʧʦʨʽʚʥʷʥʥʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʦʟʥʘʯʝʥʥʷ ʰʣʽʬʫʚʘʣʴʥʦʛʦ ʢʨʫʛʘ. 
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ʊʘʙʣʠʮʷ 4.4 ï ʄʘʨʢʫʚʘʥʥʷ ʰʣʽʬʫʚʘʣʴʥʦʛʦ ʢʨʫʛʘ 
 

ʇʇ 150x20x32 14ɸ 50 CT2 5 ɹ ʋ 63 ʤ/ʩ ɸ 2 ʢʣ. 

ʊʠʧ ʈʦʟʤʠʨʠ 

ʐʣ̔ -

ʬʫ-

ʚʘʣɹ-

ʥʠʡ 

ʤʘ-

ʪʝʨ̔-

ʘʣ 

ɿʝʨ-

ʥʠʩ-

ʪʽʩʪʴ 

ʊʚʝʨ-

ʜʽʩʪʴ 

ʉʪʨʫ

ʢʪʫʨʘ 

ɿʚôʷʟ

ʢʘ 

ʅʘʚ̫-

ʥʽʩʪʴ 

ʟʤʽʮʥʶ-

ʶʯʠʭ 

ʝʣʝʤʝʥ-

ʪʽʚ 

ʈʦʙʦʯʘ 

ʰʚʠʜ-

ʢʽʩʪʴ 

ʤ/ʩ 

ʂʣʘʩ 

ʪʦʯ-

ʥʦʩʪʽ 

ʂʣʘʩ 

ʥʝʚʨʽ-

ʚʥʦʚʘ-

ʞʝʥʦʩ-

ʪʽ 

1 150x20x32 14ɸ F36 P 5 B F 63 ʤ/ʩ 
 

2 ʢʣ. 

 

ʂʨʫʛ ʰʣʽʬʫʚʘʣʴʥʠʡ ʇʇ 150ʭ20ʭ32 14ɸ 50 ʉʊ2 5 ɹ ʋ 63 ʤ/ʩ  ɸ 2 ʢʣ 

ʂʨʫʛ ʰʣʽʬʫʚʘʣʴʥʠʡ 1 150ʭ20ʭ32 14ɸ F36 P 5 B F 63 ʤ/ʩ  2 ʢʣ 

 
ʇʨʠʪʠʨʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʟʜʦʙʣʶʚʘʣʴʥʦʾ ʦʙʨʦʙʢʠ ʮʠʣʽʥʜ-

ʨʠʯʥʠʭ, ʢʦʥʽʯʥʠʭ, ʩʬʝʨʠʯʥʠʭ ʽ ʽʥʰʠʭ ʧʦʚʝʨʭʦʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʪʠʨʽʚ 1 
ʚʠʟʥʘʯʝʥʦʾ ʬʦʨʤʠ (ʨʠʩ. 4.28). ʇʨʠʪʠʨ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʜʝʨʝʚʘ, ʙʨʦʥʟʠ, ʯʘ-
ʚʫʥʘ, ʩʢʣʘ ʟ ʜʫʞʝ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ. ɸʙʨʘʟʠʚ ʫ ʚʠʜʽ ʧʦʨʦʰʢʫ ʚʪʠʨʘʶʪʴ 
(ʰʘʨʞʫʶʪʴ) ʫ ʧʨʠʪʠʨ ʘʙʦ ʥʘʥʦʩʷʪʴ ʥʘ ʥʴʦʛʦ ʫ ʚʠʜʽ ʧʘʩʪʠ. ʗʢ ʘʙʨʘʟʠʚʥʠʡ 
ʤʘʪʝʨʽʘʣ ʢʨʽʤ ʝʣʝʢʪʨʦʢʦʨʫʥʜʫ ʽ ʢʘʨʙʽʜʫ ʢʨʝʤʥʽʶ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʘʨʙʽʜ 
ʙʦʨʘ, ʦʢʩʠʜ ʭʨʦʤʫ ʡ ʘʣʤʘʟʠ. ʄʝʪʦʜʦʤ ʧʨʠʪʠʨʘʥʥʷ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʰʦʨʩʪ-
ʢʦʩʪʽ ʧʦʚʝʨʭʥʽ Ra = 0,16ï0,01 ʤʢʤ ʧʨʠ ʪʦʯʥʦʩʪʽ 5ï4 ʢʚʘʣʽʪʝʪ. 

 

 

ʈʠʩʫʥʦʢ 4.28 ï ʉʭʝʤʘ ʧʨʠʪʠʨʘʥʥʷ ʟʦʚʥʽʰʥʴʦʾ ʮʠʣʽʥʜʨʠʯʥʦʾ ʧʦʚʝʨʭʥʽ 

 
ʇʦʣʽʨʫʚʘʥʥʷ ʚʠʢʦʥʫʶʪʴ ʧʘʩʪʘʤʠ ʘʙʦ ʘʙʨʘʟʠʚʥʠʤʠ ʟʝʨʥʘʤʠ, ʟʤʽʰʘʥʠ-

ʤʠ ʟʽ ʟʤʘʟʢʦʶ, ʷʢʽ ʥʘʥʦʩʷʪʴ ʥʘ ʝʣʘʩʪʠʯʥʽ ʥʦʩʽʾ, ʱʦ ʰʚʠʜʢʦ ʦʙʝʨʪʘʶʪʴʩʷ ï 
ʢʨʫʛʠ ʘʙʦ ʩʪʨʽʯʢʠ. ʇʨʠ ʮʴʦʤʫ ʦʜʥʦʯʘʩʥʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʦʮʝʩʠ ʪʦʥʢʦʛʦ 
ʨʽʟʘʥʥʷ, ʧʣʘʩʪʠʯʥʝ ʜʝʬʦʨʤʫʚʘʥʥʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʪʘ ʭʽʤʽʯʥʽ ʨʝʘʢʮʽʾ ʧʽʜ 
ʚʧʣʠʚʦʤ ʥʘ ʤʝʪʘʣ ʭʽʤʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ. ʂʨʫʛʠ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʧʦʚ-
ʩʪʽ, ʬʝʪʨʫ, ʰʢʽʨʠ, ʢʘʧʨʦʥʫ ʡ ʽʥʰʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʉʪʨʽʯʢʠ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʥʘ 
ʪʢʘʥʠʥʥʽʡ, ʥʝʡʣʦʥʦʚʽʡ ʽ ʽʥʰʽʡ ʦʩʥʦʚʘʭ. ʉʪʨʽʯʢʦʚʝ ʰʣʽʬʫʚʘʥʥʷ ʚʠʢʦʥʫʶʪʴ 
ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ ʪʘ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ (ʨʠʩ. 4.29). ʐʦʨʩʪʢʽʩʪʴ ʦʙʨʦʙ-
ʣʝʥʦʾ ʧʦʚʝʨʭʥʽ Ra = 0,16ï0,063 ʤʢʤ. 

ʇʦʣʽʨʫʶʪʴ ʥʘ ʚʝʣʠʢʠʭ ʰʚʠʜʢʦʩʪʷʭ (ʜʦ 40ï50 ʤ/ʩ). ɿʘʛʦʪʦʚʢʘ ʧʽʜʪʠʩʢʫ-
ʻʪʴʩʷ ʜʦ ʢʦʣʘ ʟʫʩʠʣʣʷʤ ʈ (ʨʠʩ. 4.29, ʚ) ʽ ʨʦʙʠʪʴ ʨʫʭʠ ʧʦʜʘʯʽ sʧ ʽ sʢp ʚʽʜʧʦʚʽʜʥʦ 
ʜʦ ʧʨʦʬʽʣʶ ʦʙʨʦʙʣʶʚʘʥʦʾ ʧʦʚʝʨʭʥʽ. ʇʦʣʽʨʫʚʘʥʥʷ ʩʪʨʽʯʢʘʤʠ (ʨʠʩ. 4.29, ʘ, ʙ) 
ʤʘʻ ʨʷʜ ʧʝʨʝʚʘʛ. ʈʦʙʦʯʘ ʧʦʚʝʨʭʥʷ ʩʪʨʽʯʢʠ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʨʦʙʦʯʫ ʧʦʚʝʨʭ-
ʥʶ ʢʨʫʛʘ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʝ ʨʦʟʩʽʶʚʘʥʥʷ ʪʝʧʣʦʪʠ. 
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ɽʣʘʩʪʠʯʥʘ ʩʪʨʽʯʢʘ ʦʛʠʥʘʻ ʚʩʶ ʰʣʽʬʫʻʪʴʩʷ ʧʦʚʝʨʭʥʷ. ʊʦʤʫ ʨʫʭʽʚ ʧʦʜʘʯʽ 
ʤʦʞʝ ʥʝ ʙʫʪʠ. 

 

ʘ ï ʙʝʟʮʝʥʪʨʦʚʝ ʧʦʣʽʨʫʚʘʥʥʷ; ʙ ï ʧʦʣʽʨʫʚʘʥʥʷ ʩʪʨʽʯʢʦʶ, ʧʨʠʪʠʩʥʫʪʦʶ ʜʦ 

ʜʝʪʘʣʽ ʞʦʨʩʪʢʠʤ ʘʙʦ ʧʨʫʞʥʠʤ ʢʦʥʪʨʪʽʣʦʤ; ʚ ï ʧʦʣʽʨʫʚʘʥʥʷ ʢʨʫʛʦʤ; 

ʛ ï ʧʦʣʽʨʫʚʘʥʥʷ ʩʪʨʽʯʢʦʶ ʬʘʩʦʥʥʠʭ ʧʦʚʝʨʭʦʥʴ 

ʈʠʩʫʥʦʢ 4.29 ï ʉʭʝʤʘ ʧʦʣʽʨʫʚʘʥʥʷ ʟʦʚʥʽʰʥʴʦʾ ʮʠʣʽʥʜʨʠʯʥʦʾ ʧʦʚʝʨʭʥʽ 

 

ʆʙʢʘʪʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʦʙʨʦʙʢʠ ʮʠʣʽʥʜʨʠʯʥʠʭ, ʢʦʥʽʯʥʠʭ, 

ʬʘʩʦʥʥʠʭ ʟʦʚʥʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ. ʗʢ ʜʘʚʠʣʴʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʨʦʣʠʢʠ ʽ ʢʫʣʴʢʠ. ɯʥʩʪʨʫʤʝʥʪ, ʟʘʢʨʽʧʣʝʥʽ ʚ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʠʩʪʨʦʷʭ, ʧʨʘʮʶʻ 

ʧʨʠ ʧʦʟʜʦʚʞʥʽʡ ʘʙʦ ʧʦʧʝʨʝʯʥʽʡ ʧʦʜʘʯʽ (ʨʠʩ. 4.30). 

 

 

ʘ ï ʢʫʣʴʢʦʶ; ʙ ï ʨʦʣʠʢʦʤ  
ʈʠʩʫʥʦʢ 4.30 ï ʉʭʝʤʘ ʦʙʢʘʪʫʚʘʥʥʷ ʟʦʚʥʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ  

 
ʈʦʣʠʢʠ ʽ ʢʫʣʴʢʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʤʘʪʝʨʽʘʣʽʚ: ʐʍ15, ʍɺɻ, 9ʍ, ʈ6ʄ5 ʽ 

ʪʚʝʨʜʠʭ ʩʧʣʘʚʽʚ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 
ʤʘʩʪʠʣʦ, ʱʦ ʤʽʩʪʠʪʴ ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ. ɺʠʛʣʘʜʞʫʚʘʥʥʷ ʘʣʤʘ-
ʟʦʤ (ʘʣʤʘʟʥʝ ʚʠʛʣʘʜʞʫʚʘʥʥʷ), ʷʢʽ ʤʘʶʪʴ ʥʝʟʥʘʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʧʨʠ 
ʢʦʚʟʘʥʥʽ, ʚʠʩʦʢʫ ʪʚʝʨʜʽʩʪʴ ʽ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ. ʐʦʨʩʪʢʽʩʪʴ ʧʦʚʝʨʭʥʽ ʤʦʞʥʘ 
ʟʨʦʙʠʪʠ ʜʫʞʝ ʤʘʣʦʶ (Rz = 0,05ï0,025 ʤʢʤ). ʁʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʟʚʦʣʷʻ 
ʚʠʛʣʘʜʞʫʚʘʪʠ ʧʦʚʝʨʭʥʽ, ʟʘʛʘʨʪʦʚʘʥʽ ʥʘ ʚʠʩʦʢʫ ʪʚʝʨʜʽʩʪʴ (HRC 60). ʈʦʙʦʯʦʾ 
ʯʘʩʪʠʥʠ ʘʣʤʘʟʫ ʥʘʜʘʶʪʴ ʩʬʝʨʠʯʥʫ ʬʦʨʤʫ (R = 2ï4 ʤʤ). ɺʠʛʣʘʜʞʫʶʪʴ ʧʨʠ 
ʰʚʠʜʢʦʩʪʽ 50ï150 ʤ/ʭʚ, ʧʦʜʘʯʘ 0,05ï0,1 ʤʤ/ʦʙ.  
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ɿʤʽʮʥʶʚʘʣʴʥʘ ʦʙʨʦʙʢʘ ï ʮʝ ʧʨʦʮʝʩ ʣʦʢʘʣʽʟʦʚʘʥʠʭ ʫʜʘʨʥʠʭ ʜʽʡ ʽʥʩʪʨʫʤʝʥ-
ʪʽʚ ʥʘ ʤʘʪʝʨʽʘʣ ʟʘʛʦʪʦʚʢʠ. ɿʦʥʠ, ʱʦ ʩʧʨʠʡʤʘʶʪʴ ʫʜʘʨʠ, ʧʨʠʣʷʛʘʶʪʴ ʦʜʥʘ ʜʦ ʽʥ-
ʰʦʾ. ʊʦʤʫ ʟʥʘʯʥʽ ʤʽʩʮʝʚʽ ʜʽʾ ʩʧʨʠʡʤʘʻ ʧʨʘʢʪʠʯʥʦ ʚʩʷ ʦʙʨʦʙʣʝʥʘ ʧʦʚʝʨʭʥʷ. 

ʈʦʪʘʮʽʡʥʘ ʦʙʨʦʙʢʘ (ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʚʽʜʮʝʥʪʨʦʚʦ-ʫʜʘʨʥʦʾ ʜʽʾ) ʧʦʙʫʜʦ-
ʚʘʥʘ ʥʘ ʫʜʘʨʘʭ ʢʫʣʴʦʢ ʯʠ ʨʦʣʠʢʽʚ, ʚʽʣʴʥʦ ʨʦʟʪʘʰʦʚʘʥʠʭ ʫ ʛʥʽʟʜʘʭ ʧʨʠʩʪʨʦ-
ʾʚ, ʱʦ ʰʚʠʜʢʦ ʦʙʝʨʪʘʶʪʴʩʷ ʧʽʜ ʜʽʻʶ ʚʽʜʮʝʥʪʨʦʚʦʾ ʩʠʣʠ (ʨʠʩ. 4.31). 

 

 

ʈʠʩʫʥʦʢ 4.31 ï ʉʭʝʤʘ ʨʦʪʘʮʽʡʥʦʾ ʦʙʨʦʙʢʠ ʪʘ ʢʦʥʩʪʨʫʢʮʽʷ ʽʥʩʪʨʫʤʝʥʪʫ[3]  
 
ʊʚʝʨʜʽʩʪʴ ʧʦʚʝʨʭʥʽ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ 30ï80%, ʛʣʠʙʠʥʘ ʥʘʢʣʝʧʘʥʦʛʦ 

ʰʘʨʫ ï 0,3ï2,0 ʤʤ, ʟʘʣʠʰʢʦʚʽ ʥʘʧʨʫʛʠ ʩʪʠʩʢʫ ï 400ï800 ʄʇʘ. ʆʙʨʦʙʢʫ ʜʝ-
ʪʘʣʝʡ ʟʜʽʡʩʥʶʶʪʴ ʥʘ ʪʦʢʘʨʥʠʭ, ʬʨʝʟʝʨʥʠʭ ʪʘ ʰʣʽʬʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ. ʇʦ-
ʚʝʨʭʥʷ ʜʝʪʘʣʽ ʟʤʘʱʫʻʪʴʩʷ ʛʘʩʦʤ, ʘ ʰʘʨʠʢʠ ï ʩʫʤʽʰʰʶ ʽʥʜʫʩʪʨʽʘʣʴʥʦʾ ʦʣʽʾ 
(60%) ʽ ʛʘʩʫ (40%). 

ʇʠʪʘʥʥʷ ʜʣʷ ʢʦʥʪʨʦʣʶ 
 

1. ʇʦʷʩʥʽʪʴ ʪʝʭʥʦʣʦʛʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʦʙʨʦʙʢʠ ʪʦʯʽʥʥʷʤ? 
2. ʅʘʟʚʽʪʴ ʦʩʥʦʚʥʽ ʨʫʭʠ ʨʽʟʘʥʥʷ ʧʨʠ ʦʙʨʦʙʮʽ ʮʠʣʽʥʜʨʠʯʥʠʭ ʧʦʚʝʨʭʦʥʴ 

ʣʝʟʦʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʥʘ ʪʦʢʘʨʥʠʭ ʚʝʨʩʪʘʪʘʭ? 
3. ʅʘʟʚʽʪʴ ʪʝʭʥʦʣʦʛʽʯʥʝ ʦʩʥʘʱʝʥʥʷ ʜʣʷ ʪʦʢʘʨʥʠʭ ʨʦʙʦʪ: ʧʨʠʩʪʦʩʫʚʘʥʥʷ 

ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ. ʂʣʘʩʠʬʽʢʘʮʽʷ ʨʽʟʮʽʚ. 
4. ʗʢʽ ʚʠʜʠ ʨʦʙʽʪ ʤʦʞʣʠʚʦ ʚʠʢʦʥʫʚʘʪʠ ʥʘ ʪʦʢʘʨʥʠʭ ʚʝʨʩʪʘʪʘʭ? ʇʦʷʩʥʽʪʴ 

ʩʭʝʤʠ ʦʙʨʦʙʣʝʥʥʷ. 
5. ʇʦʷʩʥʽʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ ʽ ʩʭʝʤʠ ʦʙʨʦʙʢʠ ʥʘ ʪʦʢʘʨʥʦ-

ʢʘʨʫʩʝʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ. 
6. ʇʦʷʩʥʽʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ ʽ ʩʭʝʤʠ ʦʙʨʦʙʢʠ ʥʘ ʪʦʢʘʨʥʦ-

ʨʝʚʦʣʴʚʝʨʥʠʭ ʚʝʨʩʪʘʪʘʭ, ʪʦʢʘʨʥʠʭ ʥʘʧʽʚʘʚʪʦʤʘʪʘʭ ʽ ʘʚʪʦʤʘʪʘʭ. 
7. ʅʘʟʚʽʪʴ ʚʠʜʠ ʢʨʫʛʣʦʛʦ ʟʦʚʥʽʰʥʴʦʛʦ ʰʣʽʬʫʚʘʥʥʷ: ʩʭʝʤʠ ʦʙʨʦʙʢʠ, ʦʙ-

ʣʘʜʥʘʥʥʷ. 
8. ʇʦʷʩʥʽʪʴ ʩʭʝʤʠ ʦʙʨʦʙʢʠ ʩʧʦʩʦʙʦʤ ʙʝʟʮʝʥʪʨʦʚʦʛʦ ʰʣʽʬʫʚʘʥʥʷ. ʅʘ-

ʟʚʽʪʴ ʦʙʣʘʜʥʘʥʥʷ. 
9. ʇʦʷʩʥʽʪʴ ʩʭʝʤʠ ʦʙʨʦʙʢʠ ʜʣʷ ʰʣʽʬʫʚʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʢʦʥʽʯʥʠʭ ʧʦʚʝʨʭʦʥʴ. 
10. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʚʠʙʽʨ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʙʨʘʟʠʚʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ. 
11. ʈʦʟʢʨʠʡʪʝ ʤʝʪʦʜʠ ʦʧʦʨʷʜʞʫʚʘʣʴʥʦʾ ʦʙʨʦʙʢʠ ʘʙʨʘʟʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥ-

ʪʦʤ: ʩʫʧʝʨʬʽʥʽʰʫʚʘʥʥʷ, ʧʦʣʽʨʫʚʘʥʥʷ, ʧʨʠʪʠʨʘʥʥʷ. 
12. ʇʦʷʩʥʽʪʴ ʩʧʦʩʦʙʠ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʤʝʪʦʜʘʤʠ ʇʇɼ: ʩʭʝʤʠ ʦʙʨʦʙʢʠ. 
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5 ʄɽʊʆɼʀ ʆɹʈʆɹʂʀ ɺʅʋʊʈɯʐʅɯʍ ʇʆɺɽʈʍʆʅʔ ʆɹɽʈʊɸʅʅʗ 

ʊɸ ʆʊɺʆʈɯɺ 

 

 

5.1 ʄʝʪʦʜʠ ʦʙʨʦʙʢʠ ʚʥʫʪʨʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ʦʙʝʨʪʘʥʥʷ ʪʘ ʦʪʚʦ-

ʨʽʚ ʣʝʟʦʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʩʭʝʤʠ ʦʙʨʦʙʢʠ, ʪʝʭʥʦʣʦʛʽʯʥʝ ʦʩʥʘʱʝʥʥʷ,  

ʽʥʩʪʨʫʤʝʥʪ 

 

 

ʆʙʨʦʙʣʷʪʠ ʦʪʚʦʨʠ ʤʦʞʥʘ ʟʥʷʪʪʷʤ ʽ ʙʝʟ ʟʥʷʪʪʷ ʩʪʨʫʞʢʠ. ʃʝʟʦʚʠʤ ʥ̔-

ʩʪʨʫʤʝʥʪʦʤ ʤʦʞʥʘ ʚʠʢʦʥʫʚʘʪʠ ʩʚʝʨʜʣʽʥʥʷ, ʟʝʥʢʫʚʘʥʥʷ, ʨʦʟʛʦʨʪʘʥʥʷ, ʨʦʟ-

ʪʦʯʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ ʪʦʥʢʝ (ʘʣʤʘʟʥʝ), ʧʨʦʪʷʛʫʚʘʥʥʷ. ɸʙʨʘʟʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥ-

ʪʦʤ ʟʜʽʡʩʥʶʶʪʴ ʰʣʽʬʫʚʘʥʥʷ, ʭʦʥʽʥʛʫʚʘʥʥʷ, ʩʫʧʝʨʬʽʥʽʰʫʚʘʥʥʷ; ʧʨʠʪʠʨʘʥ-

ʥʷ (ʜʦʚʝʜʝʥʥʷ). ʆʙʨʦʙʢʘ ʦʪʚʦʨʽʚ ʙʝʟ ʟʥʷʪʪʷ ʩʪʨʫʞʢʠ ʧʨʦʚʦʜʠʪʴʩʷ ʢʘʣʽʙʨʫ-

ʚʘʥʥʷʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʰʠʚʦʢ ʽ ʢʫʣʴʦʢ, ʷʢʽ ʚʠʛʣʘʜʞʫʶʪʴ, ʘ ʪʘʢʦʞ ʨʦʟʢʦ-

ʯʫʚʘʥʥʷ. 

ɺʠʢʦʥʘʥʥʷ ʦʪʚʦʨʽʚ ʫ ʩʫʮʽʣʴʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʟ ʪʦʯʥʽʩʪʶ 12ï14 ʢʚʘʣʽʪʝʪ 

ʽ hʦʨʩʪʢʽʩʪʴ ʧʦʚʝʨʭʥʽ Rʘ = 6,3ï12,5 ʤʢʤ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʚʝʨʜ-

ʣʽʥʥʷ. ʉʚʝʨʜʣʽʥʥʷï ʮʝ ʧʨʦʮʝʩ ʫʪʚʦʨʝʥʥʷ ʦʪʚʦʨʫ ʚ ʩʫʮʽʣʴʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʚʝʨʜʣʘ. ʉʚʝʨʜʣʦʤ ʤʦʞʥʘ ʪʘʢʦʞ ʨʦʟʩʚʝʨʜʣʶʚʘʪʠ ʦʪʚʽʨ, ʱʦ 

ʦʪʨʠʤʘʥʠʡ ʫ ʟʘʛʦʪʦʚʮʽ ʧʨʠ ʣʠʪʪʽ, ʰʪʘʤʧʫʚʘʥʥʽ ʘʙʦ ʩʚʝʨʜʣʽʥʥʽ. ɼʣʷ ʚʠʢʣʶ-

ʯʝʥʥʷ ʚʽʜʚʝʜʝʥʥʷ ʩʚʝʨʜʣʘ ʧʽʜ ʯʘʩ ʦʙʨʦʙʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʥʜʫʢʪʦʨʠ ʟ 

ʥʘʧʨʘʚʣʷʶʯʠʤʠ ʢʦʥʜʫʢʪʦʨʥʠʤʠ ʚʪʫʣʢʘʤʠ (ʜʦʩʷʞʥʘ ʪʦʯʥʽʩʪʴ 10ï11 ʢʚʘʣʽ-

ʪʝʪ). ʆʪʚʦʨʠ ʜʽʘʤʝʪʨʦʤ ʙʽʣʴʰʝ 30 ʤʤ ʚ ʩʫʮʽʣʴʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʟʘʟʚʠʯʘʡ ʩʚʝ-

ʨʜʣʷʪʴ ʜʚʦʤʘ ʩʚʝʨʜʣʘʤʠ ʟ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʦʩʴʦʚʦʾ ʩʠʣʠ ʪʘ ʚʽʜʚʝʜʝʥʥʷ 

ʩʚʝʨʜʣʘ. ʇʨʠ ʩʚʝʨʜʣʽʥʥʽ ʦʪʚʦʨʽʚ ʧʽʜ ʨʽʟʴʙʫ ʜʽʘʤʝʪʨ ʩʚʝʨʜʣʘ ʧʨʠʡʤʘʻʪʴʩʷ 

ʙʽʣʴʰʝ ʚʥʫʪʨʽʰʥʴʦʛʦ ʜʽʘʤʝʪʨʘ ʨʽʟʴʙʠ ʥʘ ʚʝʣʠʯʠʥʫ ʘ = 0,34ï0,4 ʛʣʠʙʠʥʠ 

ʨʽʟʴʙʠ. 

ɿʝʥʢʝʨʫʚʘʥʥʷʤ ʤʦʞʥʘ ʦʜʝʨʞʘʪʠ ʪʦʯʥʽʩʪʴ 11ï10 ʢʚʘʣʽʪʝʪʽʚ ʽ ʰʦʨʩʪ-

ʢʽʩʪʴ Rʘ = 6,3ï3,2 ʤʢʤ. 

ʈʦʟʛʦʨʪʘʥʥʷʤ (ʯʦʨʥʦʚʠʤ) ʤʦʞʥʘ ʦʜʝʨʞʘʪʠ ʪʦʯʥʽʩʪʴ 9ï8 ʢʚʘʣʽʪʝʪʽʚ, 

ʯʠʩʪʦʚʠʤ ʨʦʟʛʦʨʪʘʥʥʷʤ ï 7ï6 ʢʚʘʣʽʪʝʪʽʚ ʽ ʰʦʨʩʪʢʽʩʪʴ Rʘ = 3,2ï1,6 ʤʢʤ. 

ɺʝʣʠʢʫ ʯʘʩʪʠʥʫ ʦʪʚʦʨʽʚ ʤʘʣʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʜʽʘʤʝʪʨʽʚ (ʜʦ 100 ʤʤ) ʫ 

ʜʝʪʘʣʷʭ ʦʜʝʨʞʫʶʪʴ ʥʘ ʩʚʝʨʜʣʠʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ. ɯʥʩʪʨʫʤʝʥʪ ʚʠʢʦʥʫʻ ʦʙʠʜʚʘ 

ʨʫʭʠ ʨʽʟʘʥʥʷ: ʛʦʣʦʚʥʠʡ ʦʙʝʨʪʘʣʴʥʠʡ ʡ ʦʩʴʦʚʠʡ ʧʦʜʘʯʽ. ɻʦʣʦʚʥʠʡ ʧʘʨʘʤʝʪʨ 

ʩʚʝʨʜʣʠʣʴʥʠʭ ʚʝʨʩʪʘʪʽʚ ï ʥʘʡʙʽʣʴʰʠʡ ʜʽʘʤʝʪʨ Dʥʙ ʩʚʝʨʜʣʽʥʥʷ ʦʪʚʦʨʫ ʚ ʩʪʘ-

ʣʽ ʩʝʨʝʜʥʴʦʾ ʪʚʝʨʜʦʩʪʽ. ɼʦ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʥʘʡʙʽʣʴʰʠʡ 

ʚʠʣʽʪ Lʥʙ ʰʧʠʥʜʝʣʷ, ʥʘʡʙʽʣʴʰʘ ʚʽʜʩʪʘʥʴ Hʥʙ ʚʽʜ ʪʦʨʮʷ ʰʧʠʥʜʝʣʷ ʜʦ ʩʪʦʣʫ 

ʘʙʦ ʬʫʥʜʘʤʝʥʪʥʦʾ ʧʣʠʪʠ, ʥʘʡʙʽʣʴʰʠʡ ʭʽʜ hʥʙ ʰʧʠʥʜʝʣʷ ʽ ʪ. ʜ. 

ɺʝʨʪʠʢʘʣʴʥʦ-ʩʚʝʨʜʣʠʣʴʥʽ ʚʝʨʩʪʘʪʠ (ʨʠʩ. 5.1, ʘ) ʙʫʚʘʶʪʴ ʦʜʥʦ- ʽ ʙʘʛʘ-

ʪʦʰʧʠʥʜʝʣʴʥʠʤʠ, ʫ ʥʘʩʪʽʣʴʥʦʤʫ ʽ ʥʘʧʽʣʴʥʦʤʫ ʚʠʢʦʥʘʥʥʽ, ʟ Dʥʙ ʚʽʜ 3 ʜʦ 75 

ʤʤ. ɺʝʨʩʪʘʪ ʤʦʞʝ ʤʘʪʠ ʧʦʚʦʨʦʪʥʠʡ ʩʪʽʣ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʝʩʪʠ ʙʘʛʘʪʦ-

ʢʦʦʨʜʠʥʘʪʥʫ ʦʙʨʦʙʢʫ ʜʝʪʘʣʝʡ ʧʦ ʢʦʥʜʫʢʪʦʨʫ ʘʙʦ ʧʦ ʨʦʟʤʽʪʮʽ ʙʝʟ ʧʝʨʝʟʘʢ-

ʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʢʠ. ɯʥʩʪʨʫʤʝʥʪ ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʫ ʰʧʠʥʜʝʣʽ, ʷʢʠʡ ʨʦʟʪʘʰʦ-

ʚʘʥʝ ʫ ʩʚʝʨʜʣʠʣʴʥʽʡ ʙʘʙʮʽ. ʅʘ ʨʘʜʽʘʣʴʥʦ-ʩʚʝʨʜʣʠʣʴʥʦʤʫ ʚʝʨʩʪʘʪʽ 
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(ʨʠʩ. 5.1, ʙ) ʦʙʨʦʙʣʶʚʘʥʘ ʜʝʪʘʣʴ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ ʩʪʦʣʽ ʘʙʦ ʙʝʟʧʦʩʝʨʝʜ-

ʥʴʦ ʥʘ ʬʫʥʜʘʤʝʥʪʥʽʡ ʧʣʠʪʽ 1 ʘʙʦ ʥʘ ʧʦʣʫ. ʉʫʤʽʱʝʥʥʷ ʮʝʥʪʨʽʚ ʽʥʩʪʨʫʤʝʥʪʘ ʽ 

ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʦʪʚʦʨʫ ʚʠʢʦʥʫʻʪʴʩʷ ʧʦʚʦʨʦʪʦʤ ʪʨʘʚʝʨʩʠ ʽ ʧʦʟʜʦʚʞʥʽʤ ʧʝ-

ʨʝʤʽʱʝʥʥʷʤ ʩʚʝʨʜʣʠʣʴʥʦʾ ʛʦʣʦʚʢʠ ʚʟʜʦʚʞ ʪʨʘʚʝʨʩʠ. ʉʚʝʨʜʣʠʣʴʥʘ ʛʦʣʦʚʢʘ 

8 ʤʦʞʝ ʧʝʨʝʤʽʱʫʚʘʪʠʩʴ ʚʟʜʦʚʞ ʪʨʘʚʝʨʩʠ 7 ʽ ʧʦʚʝʨʪʘʪʠʩʴ ʨʘʟʦʤ ʟ ʥʝʶ ʽ ʧʦ-

ʚʦʨʦʪʥʦʶ ʛʽʣʴʟʦʶ 6 ʥʘ 360
0
. 

 

 
 

1 ï ʬʫʥʜʘʤʝʥʪʥʘ ʧʣʠʪʘ;2 ï çʧʣʘʚʘʶʯʠʡè ʩʪʽʣ; 3 ï ʢʦʣʦʥʘ; 

4 ï ʩʚʝʨʜʣʠʣʴʥʘ ʙʘʙʢʘ; 5 ï ʢʦʨʦʙʢʘ ʰʚʠʜʢʦʩʪʝʡ ʟʽ ʰʧʠʥʜʝʣʝʤ; 

6 ï ʧʦʚʦʨʦʪʥʘ ʛʽʣʴʟʘ; 7 ï ʪʨʘʚʝʨʩʘ (ʨʫʢʘʚ); 8 ï ʩʚʝʨʜʣʠʣʴʥʘ ʛʦʣʦʚʢʘ 

ʘ ï ʚʝʨʪʠʢʘʣʴʥʦ-ʩʚʝʨʜʣʠʣʴʥʠʡ; ʙ ï ʨʘʜʽʘʣʴʥʦ-ʩʚʝʨʜʣʠʣʴʥʠʡ  

ʈʠʩʫʥʦʢ 5.1 ï ʉʚʝʨʜʣʠʣʴʥʽ ʚʝʨʩʪʘʪʠ [27; 28]  

 

ɻʦʨʠʟʦʥʪʘʣʴʥʦ-ʨʦʟʪʦʯʫʚʘʣʴʥʽ ʚʝʨʩʪʘʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʙ-

ʨʦʙʢʠ ʚ ʢʦʨʧʫʩʥʠʭ ʜʝʪʘʣʷʭ ʪʦʯʥʠʭ ʦʪʚʦʨʽʚ. ʅʘ ʪʘʢʠʭ ʚʝʨʩʪʘʪʠ ʢʨʽʤ ʨʦʟʪʦ-

ʯʫʚʘʥʥʷ ʤʦʞʣʠʚʦ ʚʠʢʦʥʫʚʘʪʠ ʩʚʝʨʜʣʽʥʥʷ, ʟʝʥʢʝʨʫʚʘʥʥʷ, ʥʘʨʽʟʫʚʘʥʥʷ ʚʥʫʪ-

ʨʽʰʥʴʦʾ ʽ ʟʦʚʥʽʰʥʴʦʾ ʨʽʟʴʙʠ, ʦʙʪʦʯʫʚʘʥʥʷ ʮʠʣʽʥʜʨʠʯʥʠʭ ʧʦʚʝʨʭʦʥʴ, ʧʽʜʨʽ-

ʟʫʚʘʥʥʷ ʪʦʨʮʽʚ, ʮʠʣʽʥʜʨʠʯʥʝ ʽ ʪʦʨʮʝʚʝ ʬʨʝʟʝʨʫʚʘʥʥʷ. ɿʘʙʝʟʧʝʯʫʻʪʴʩʷ ʪʦʯ-

ʥʽʩʪʴ 9ï8 ʢʚʘʣʽʪʝʪʽʚ, ʰʦʨʩʪʢʽʩʪʴ Rʘ = 6,3ï3,2 ʤʢʤ. 

ʋʩʪʘʥʦʚʣʝʥʦ 3 ʪʠʧʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʨʦʟʪʦʯʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʽʚ. ɺʝʨʩ-

ʪʘʪʠ ʩʝʨʝʜʥʽʭ ʨʦʟʤʽʨʽʚ ʚʠʛʦʪʦʚʣʷʶʪʴ ʧʦ ʪʠʧʫ ɹ (ʨʠʩ. 5.2). 

ʅʘ ʥʘʧʨʷʤʥʠʭ ʩʪʘʥʠʥʠ 7 ʫʩʪʘʥʦʚʣʝʥʘ ʧʝʨʝʜʥʷ ʩʪʽʡʢʘ 5, ʱʦ ʥʝʩʝ 

ʰʧʠʥʜʝʣʴʥʫ ʙʘʙʢʫ 6 ʟ ʚʠʩʫʚʥʠʤ ʰʧʠʥʜʝʣʝʤ 3 ʽ ʧʣʘʥʰʘʡʙʦʶ 4. ɼʽʘʤʝʪʨ 

ʰʧʠʥʜʝʣʷ d ʻ ʛʦʣʦʚʥʠʤ ʧʘʨʘʤʝʪʨʦʤ ʚʝʨʩʪʘʪʘ. ʐʧʠʥʜʝʣʴ ʚʠʢʦʥʫʻ ʛʦʣʦʚʥʠʡ 

ʦʙʝʨʪʘʣʴʥʠʡ ʨʫʭ ʨʽʟʘʥʥʷ ʽ ʩʣʫʞʠʪʴ ʜʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʨʽʟʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥ-

ʪʘ. ɿʘʜʥʷ ʩʪʽʡʢʘ 1 ʟ ʣʶʥʝʪʦʤ ʩʣʫʞʠʪʴ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʨʦʟʪʦʯʫʚʘʣʴʥʠʭ ʦʧʨʘʚ 

(ʙʦʨʰʪʘʥʛ). ɿʘʛʦʪʦʚʢʘ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ ʩʪʽʣ 2 ʚʝʨʩʪʘʪʘ. ʇʣʘʥʰʘʡʙʘ ʤʘʻ 

ʥʝʟʘʣʝʞʥʝ ʚʽʜ ʰʧʠʥʜʝʣʷ ʦʙʝʨʪʘʥʥʷ ʽ ʤʦʞʝ ʥʝʩʪʠ ʨʘʜʽʘʣʴʥʠʡ ʩʫʧʦʨʪ 8. ʅʘ 

ʧʣʘʥʰʘʡʙʽ ʽ ʩʫʧʦʨʪʽ ʚʩʪʘʥʦʚʣʶʶʪʴ ʨʽʟʮʽ. 
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ʈʠʩʫʥʦʢ 5.2 ï ɻʦʨʠʟʦʥʪʘʣʴʥʦ-ʨʦʟʪʦʯʫʚʘʣʴʥʠʡ ʚʝʨʩʪʘʪ 

 

ʈʫʭ ʧʦʜʘʯʽ ʚʠʢʦʥʫʻʪʴʩʷ ʽʥʩʪʨʫʤʝʥʪʦʤ ʧʨʠ ʦʩʴʦʚʦʤʫ ʧʝʨʝʤʽʱʝʥʥʽ 

ʰʧʠʥʜʝʣʷ (Sʦ), ʨʘʜʽʘʣʴʥʦʤʫ ʧʝʨʝʤʽʱʝʥʥʽ ʩʫʧʦʨʪʘ (Sʨ), ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʧʝ-

ʨʝʤʽʱʝʥʥʽ ʰʧʠʥʜʝʣʴʥʦʾ ʙʘʙʢʠ (Sʚ), ʧʦʟʜʦʚʞʥʴʦʤʫ ʧʝʨʝʤʽʱʝʥʥʽ ʧʝʨʝʜʥʴʦʾ 

ʩʪʽʡʢʠ (Sʧʦʚ) ʘʙʦ ʟʘʛʦʪʦʚʢʠ ʧʨʠ ʧʦʧʝʨʝʯʥʦʤʫ ʧʝʨʝʤʽʱʝʥʥʽ ʩʪʦʣʫ (Sʧ). 

ʋ ʚʝʨʩʪʘʪʘʭ ʪʠʧʫ ɸ, ʧʦ ʷʢʦʤʫ ʚʠʛʦʪʦʚʣʷʶʪʴ ʧʝʨʝʚʘʞʥʦ ʚʝʨʩʪʘʪʠ ʥʝ-

ʚʝʣʠʢʠʭ ʨʦʟʤʽʨʽʚ, Sʧʦʚ  ̔Sʧ ʚʠʢʦʥʫʻ ʩʪʽʣ, ʘ ʧʝʨʝʜʥʷ ʩʪʽʡʢʘ ʥʝʨʫʭʦʤʘ. 

ɺʘʞʢʽ ʚʝʨʩʪʘʪʠ ʚ ʦʩʥʦʚʥʦʤʫ ʚʠʛʦʪʦʚʣʷʶʪʴ ʧʦ ʪʠʧʫ ɺ. ɼʣʷ ʥʠʭ ʭʘʨʘʢ-

ʪʝʨʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʩʪʦʣʫ, ʽ ʟʘʛʦʪʦʚʢʫ ʚʩʪʘʥʦʚʣʶʶʪʴ ʥʘ ʩʪʘʥʠʥʫ. ʇʝʨʝʜʥʷ 

ʩʪʽʡʢʘ, ʨʫʭʣʠʚʘ ʚ ʧʦʧʝʨʝʯʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʤʦʞʝ ʤʘʪʠ ʪʘʢʦʞ ʽ ʧʦʟʜʦʚʞʥʻ 

ʧʝʨʝʤʽʱʝʥʥʷ. 

ʗʢ ʚ ʩʚʝʨʜʣʠʣʴʥʠʭ ʪʘʢ ʠ ʚ ʨʦʟʪʦʯʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʨʽʟʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʨʽʟʥʠʭ ʜʽʘʤʝʪʨʽʚ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʝ-

ʨʝʭʽʜʥʠʭ ʚʪʫʣʦʢ. ɼʣʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʟ ʮʠʣʽʥʜʨʠʯʥʠʤ ʭʚʦʩʪʦʚʠʢʦʤ ʚʠʢʦʨʠʩ-

ʪʦʚʫʶʪʴ ʨʦʟʨʽʟʥʽ ʚʪʫʣʢʠ, ʧʘʪʨʦʥʠ ʜʚʦ-, ʪʨʠʢʫʣʘʯʢʦʚʽ ʽ ʮʘʥʛʦʚʽ. 

ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʽ ʟʘʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʦʢ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʘʰʠʥʥʽ ʣʝʱʘ-

ʪʘ, ʢʦʩʠʥʮʽ, ʧʦʚʦʨʦʪʥʽ ʩʪʦʣʠ, ʩʪʨʫʙʮʠʥʠ, ʧʨʠʭʚʘʪʠ, ʧʨʠʟʤʠ ʡ ʽʥʰʽ ʧʨʠʩʪʨʦʾ. 

ɼʣʷ ʨʦʟʪʦʯʫʚʘʥʥʷ ʦʪʚʦʨʽʚ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʨʦʟʪʦʯʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘ-

ʪʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʚʦʭʦʧʦʨʥʽ (ʙʦʨʰʪʘʥʛʠ) ʘʙʦ ʢʦʥʩʦʣʴʥʽ ʦʧʨʘʚʢʠ, ʫ ʷʢʽ 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʨʽʟʮʽ. 

ʅʘ ʨʦʟʪʦʯʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ ʜʣʷ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʚʠʢʦʨʠʩʪʦʚʫ-

ʶʪʴ ʨʽʟʥʽ ʽʥʩʪʨʫʤʝʥʪʠ: ʨʽʟʮʽ, ʩʚʝʨʜʣʠ, ʟʝʥʢʝʨʠ, ʨʦʟʛʦʨʪʢʠ, ʤʽʪʯʠʢʠ, ʬʨʝʟʠ. 

ʈʦʟʪʦʯʫʚʘʣʴʥʽ ʨʽʟʮʽ ʟʘ ʬʦʨʤʦʶ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʩʪʨʠʞʥʷ ʧʽʜʨʦʟʜʽʣʷ-

ʶʪʴ ʥʘ ʢʚʘʜʨʘʪʥʽ, ʧʨʷʤʦʢʫʪʥʽ (ʨʠʩ. 5.3, ʘ) ʽ ʢʨʫʛʣʽ (ʨʠʩ. 5.3, ʙ). 

ɿʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʦʙʨʦʙʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʪʠʧʠ ʨʦʟʪʦʯʫʚʘʣʴ-

ʥʠʭ ʨʽʟʮʽʚ: ʧʨʦʭʽʜʥʽ, ʧʽʜʨʽʟʥʽ, ʢʘʥʘʚʢʦʚʽ ʡ ʨʽʟʴʙʦʚʽ. ʐʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʧʣʘʩʪʠʥʯʘʩʪʽ ʨʽʟʮʽ ï ʦʩʥʦʚʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʨʦʟʪʦʯʫʚʘʥʥʷ ʦʪʚʦʨʽʚ ʜʽʘʤʝ-

ʪʨʦʤ ʙʽʣʴʰʝ 20 ʤʤ. ʇʣʘʩʪʠʥʯʘʩʪʽ ʨʽʟʮʽ ʧʦʜʽʣʷʶʪʴ ʥʘ ʦʜʥʦ- ʽ ʜʚʦʣʝʟʚʽʡʥʽ 

(ʨʠʩ. 5.3, ʚ). ɼʚʦʣʝʟʚʽʡʥʽ ʧʣʘʩʪʠʥʯʘʩʪʽ ʨʽʟʮʽ ʚʠʢʦʥʫʶʪʴ ʟʘ ʨʦʟʤʽʨʦʤ ʦʪʚʦʨʫ, 

ʱʦ ʨʦʟʪʦʯʫʻ. 

ʈʦʟʪʦʯʫʚʘʣʴʥʽ ʙʣʦʢʠ (ʨʠʩ. 5.3, ʛ) ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʟʙʽʨʥʫ ʢʦʥʩʪʨʫʢʮʽʶ, 

ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʦʨʧʫʩʘ ʽ ʚʩʪʘʚʥʠʭ ʨʝʛʫʣʴʦʚʘʥʠʭ ʨʽʟʮʽʚ 2, ʟʘʢʨʽʧʣʝʥʠʭ 

ʛʚʠʥʪʘʤʠ 3 ʽ 4. ʈʽʟʮʽ ʨʝʛʫʣʶʶʪʴ ʟʘ ʜʽʘʤʝʪʨʦʤ ʦʪʚʦʨʫ, ʷʢʠʡ ʨʦʟʪʦʯʫʶʪʴ. 

ʈʦʟʪʦʯʫʚʘʣʴʥʽ ʛʦʣʦʚʢʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʦʙʨʦʙʢʠ ʦʪʚʦʨʽʚ ʚʝʣʠʢʦʛʦ 

ʜʽʘʤʝʪʨʘ. ʅʘ ʨʠʩʫʥʢʫ 5.3, ʜ ʧʦʢʘʟʘʥʘ ʨʦʟʥʽʤʥʘ ʨʦʟʪʦʯʫʚʘʣʴʥʘ ʛʦʣʦʚʢʘ ʜʣʷ 
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ʦʙʨʦʙʢʠ ʦʪʚʦʨʽʚ ʜʽʘʤʝʪʨʦʤ 130ï225 ʤʤ. ʇʽʜʨʽʟʥʽ ʨʽʟʮʽ ʛʦʣʦʚʢʠ ʧʦʧʝʨʝʜʥʴʦ 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʟʘ ʜʽʘʤʝʪʨʦʤ ʡ ʪʦʨʮʝʤ ʥʘ ʟʘʜʘʥʠʡ ʨʦʟʤʽʨ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʙ-

ʨʦʙʣʷʪʠ ʜʝʢʽʣʴʢʘ ʩʧʽʚʚʽʩʥʠʭ ʦʪʚʦʨʽʚ ʷʢ ʟʘ ʜʽʘʤʝʪʨʦʤ, ʪʘʢ ʽ ʟʘ ʪʦʨʮʷʤʠ. 

ʉʧʝʮʽʘʣʴʥʽ ʨʦʟʪʦʯʫʚʘʣʴʥʽ ʛʦʣʦʚʢʠ ʟ ʥʝʨʝʛʫʣʴʦʚʘʥʠʤʠ ʡ ʨʝʛʫʣʴʦʚʘ-

ʥʠʤʠ ʥʦʞʘʤʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʦʩʪʘʪʦʯʥʦʾ ʦʙʨʦʙʢʠ ʦʪʚʦʨʽʚ ʧʽʩʣʷ ʧʦʧʝʨʝʜ-

ʥʴʦʛʦ ʨʦʟʪʦʯʫʚʘʥʥʷ ʾʭʥʽʤʠ ʨʽʟʮʷʤʠ. ʈʝʛʫʣʴʦʚʘʥʝ ʧʣʘʚʘʶʯʝ ʨʦʟʪʦʯʫʚʘʣʴʥʘ 

ʛʦʣʦʚʢʘ (ʨʠʩ. 5.3, ʝ) ʤʘʻ ʜʚʘ ʥʦʞʽ 5, ʱʦ ʚʟʘʻʤʥʦ ʧʝʨʝʤʽʱʘʶʪʴʩʷ ʰʧʦʥʢʦʶ 7 

ʽ ʩʢʨʽʧʣʝʥʠʭ ʛʚʠʥʪʘʤʠ 6 ʧʨʠ ʫʧʦʨʽ ʫ ʛʚʠʥʪ 8 ʧʦʣʦʞʝʥʥʷ ʷʢʦʛʦ ʨʝʛʫʣʶʻʪʴʩʷ 

ʟʘʣʝʞʥʦ ʚʽʜ ʟʘʜʘʥʦʛʦ ʨʦʟʤʽʨʫ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʦʪʚʦʨʫ.  

 

 

ʈʠʩʫʥʦʢ 5.3 ï ʈʽʟʘʣʴʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʨʦʟʪʦʯʫʚʘʥʥʷ ʦʪʚʦʨʽʚ [26]  

 

ʇʨʠʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʦʙʨʦʙʢʠ ʟʘʛʦʪʦʚʦʢ ʥʘ ʨʦʟʪʦʯʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ 

ɿʘʛʦʪʦʚʢʠ ʥʘ ʩʪʦʣʽ ʨʦʟʪʦʯʫʚʘʣʴʥʦʛʦ ʚʝʨʩʪʘʪʘ ʟʘʢʨʽʧʣʶʶʪʴ ʟʘ ʜʦʧʦ-

ʤʦʛʦʶ ʨʽʟʥʠʭ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʧʨʠʩʪʦʩʫʚʘʥʴ: ʧʨʠʪʠʩʢʥʠʭ ʧʣʘʥʦʢ, ʚʝʨʩʪʘʪʥʠʭ 

ʙʦʣʪʽʚ, ʢʦʩʠʥʮʽʚ, ʧʨʠʟʤ. 

ʇʨʠ ʦʙʨʦʙʮʽ ʦʪʚʦʨʽʚ ʽ ʧʣʦʱʠʥ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʧʽʜ ʢʫʪʦʤ ʜʦ ʦʩʥʦʚʠ ʟʘ-

ʛʦʪʦʚʢʠ ʘʙʦ ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ, ʟʘʩʪʦʩʦʚʫʶʪʴ ʢʦʩʠʥʮʽ. ɿʘʛʦʪʦʚʢʠ ʟ ʦʧʦʨʥʠʤʠ 

ʧʦʚʝʨʭʥʷʤʠ ʮʠʣʽʥʜʨʠʯʥʦʾ ʬʦʨʤʠ ʚʩʪʘʥʦʚʣʶʶʪʴ ʥʘ ʧʨʠʟʤʠ. 

ʂʦʨʧʫʩʥʽ ʜʝʪʘʣʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʝʣʠʢʠʤ ʨʽʟʥʦʤʘʥʽʪʪʷʤ ʬʦʨʤ ʽ ʨʦʟʤʽ-

ʨʽʚ ʦʙʨʦʙʣʶʚʘʥʠʭ ʧʦʚʝʨʭʦʥʴ ʽ ʪʦʯʥʽʩʪʶ ʾʭʥʴʦʾ ʦʙʨʦʙʢʠ. ɿʘʣʝʞʥʦ ʚʽʜ ʮʴʦʛʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʨʦʟʪʦʯʫʚʘʣʴʥʠʭ ʢʦʥʜʫʢʪʦʨʽʚ ʜʣʷ ʟʘʢʨʽʧ-

ʣʝʥʥʷ ʢʦʨʧʫʩʥʠʭ ʟʘʛʦʪʦʚʦʢ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʘʚʠʣʴʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʽʥʩʪʨʫ-

ʤʝʥʪʘ ʱʦʜʦ ʦʙʨʦʙʣʶʚʘʥʦʾ ʧʦʚʝʨʭʥʽ. 

ʈʽʟʘʣʴʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʥʘ ʨʦʟʪʦʯʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ ʟʘʢʨʽʧʣʶʶʪʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʜʦʧʦʤʽʞʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘ: ʢʦʥʩʦʣʴʥʠʭ ʦʧʨʘʚʦʢ, ʜʚʦʭ ʦʧʦʨʥʠʭ 

ʦʧʨʘʚʦʢ ʽ ʧʘʪʨʦʥʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʦʧʦʤʽʞʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘ ʦʙʫʤʦʚʣʝʥʝ 

ʪʠʤ, ʱʦ ʨʽʟʝʮʴ ʥʝ ʤʦʞʥʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʢʨʽʧʣʶʚʘʪʠ ʚ ʨʦʟʪʦʯʫʚʘʣʴʥʦʤʫ 

ʰʧʠʥʜʝʣʽ ʘʙʦ ʨʘʜʽʘʣʴʥʦʤʫ ʩʫʧʦʨʪʽ. ʈʦʟʪʦʯʫʚʘʣʴʥʽ ʦʧʨʘʚʢʠ ʤʘʶʪʴ ʧʨʷʤʦʢʫ-

ʪʥʽ, ʢʚʘʜʨʘʪʥʽ ʘʙʦ ʢʨʫʛʣʽ ʦʪʚʦʨʠ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʥʷ ʨʽʟʮʽʚ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ 

ʧʽʜ ʢʫʪʦʤ 45Á ʘʙʦ 90Á ʜʦ ʦʩʽ ʦʧʨʘʚʢʠ. ʂʦʨʦʪʢʽ ʢʦʥʩʦʣʴʥʽ ʦʧʨʘʚʢʠ ʧʨʠʟʥʘʯʝʥʽ 
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ʜʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʦʜʥʦʛʦ ʘʙʦ ʜʚʦʭ ʨʽʟʮʽʚ ʧʨʠ ʨʦʟʪʦʯʫʚʘʥʥʽ ʛʣʫʭʠʭ ʽ ʥʘʩʢʨʽʟ-

ʥʠʭ ʦʪʚʦʨʽʚ ʥʝʚʝʣʠʢʦʾ ʜʦʚʞʠʥʠ. 

ɼʣʷ ʨʦʟʪʦʯʫʚʘʥʥʷ ʦʪʚʦʨʽʚ, ʱʦ ʧʝʨʝʙʫʚʘʶʪʴ ʥʘ ʚʝʣʠʢʽʡ ʚʽʜʩʪʘʥʽ ʚʽʜ 

ʪʦʨʮʷ ʧʣʘʥʰʘʡʙʠ ʚʝʨʩʪʘʪʘ, ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʩʧʽʚʚʽʩʥʠʭ ʦʪʚʦʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫ-

ʶʪʴ ʧʦʜʦʚʞʝʥʽ ʢʦʥʩʦʣʴʥʽ ʦʧʨʘʚʣʝʥʥʷ (ʨʠʩ. 5.4, ʘ). ɿʘʩʪʦʩʦʚʫʶʪʴ ʢʦʥʩʦʣʴʥʽ 

ʦʧʨʘʚʢʠ ʪʘʢʦʞ ʜʣʷ ʧʣʘʩʪʠʥʯʘʩʪʠʭ ʧʣʘʚʘʶʯʠʭ ʨʦʟʛʦʨʥʝʥʴ (ʨʠʩ. 5.4, ʙ). ʇʣʘ-

ʩʪʠʥʢʫ 3 ʚʩʪʘʚʣʷʶʪʴ ʫ ʛʥʽʟʜʦ ʦʧʨʘʚʣʝʥʥʷ ʡ ʛʚʠʥʪʦʤ 1 ʫʪʨʠʤʫʶʪʴ ʚʽʜ ʚʠʧʘ-

ʜʘʥʥʷ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʟʘʚʜʷʢʠ ʥʘʷʚʥʦʩʪʽ ʥʝʚʝʣʠʢʦʛʦ ʟʘʟʦʨʫ (0,1ï0,15 ʤʤ) ʤʽʞ 

ʧʘʟʦʤ 2 ʧʣʘʩʪʠʥʢʠ 3 ʽ ʛʚʠʥʪʦʤ 1 ʪʦʯʥʽʩʪʴ ʦʪʚʦʨʫ ʟʥʠʞʫʻʪʴʩʷ. 

 

 

ʈʠʩʫʥʦʢ 5.4 ï ʆʧʨʘʚʣʝʥʥʷ ʜʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʨʽʟʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ  

ʥʘ ʨʦʟʪʦʯʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ 

 

ɼʚʦʦʧʦʨʥʘ ʨʦʟʪʦʯʫʚʘʣʴʥʘ ʦʧʨʘʚʢʘ (ʨʠʩ. 5.4, ʚ) ʷʚʣʷʻ ʩʦʙʦʶ ʜʦʚʛʠʡ 

ʚʘʣ ʟ ʢʦʥʽʯʥʠʤ ʭʚʦʩʪʦʚʠʢʦʤ ʥʘ ʦʜʥʦʤʫ ʢʽʥʮʽ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʡʦʛʦ ʚ ʰʧʠʥʜʝ-

ʣʽ ʚʝʨʩʪʘʪʘ. ɯʥʰʠʡ ʢʽʥʝʮʴ ʦʧʨʘʚʢʠ ʟʘʢʨʽʧʣʶʶʪʴ ʫ ʣʶʥʝʪʽ ʟʘʜʥʴʦʛʦ ʩʪʦʷʢʘ 

ʚʝʨʩʪʘʪʘ. ʇʦ ʜʦʚʞʝʥʥʽ ʦʧʨʘʚʢʠ ʨʦʟʪʘʰʦʚʘʥʽ ʚʽʢʥʘ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʩʪʨʠʞʥʝ-

ʚʠʭ ʽ ʧʣʘʩʪʠʥʯʘʩʪʠʭ ʨʽʟʮʽʚ. 

ɼʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʩʪʘʥʜʘʨʪʥʠʭ ʙʘʛʘʪʦʣʝʟʦʚʠʭ ʨʽʟʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ  

(ʩʚʝʨʜʣ, ʟʝʥʢʝʨʽʚ, ʨʦʟʛʦʨʪʦʢ, ʬʨʝʟ ʽ ʪ. ʧ.) ʥʘ ʨʦʟʪʦʯʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ ʟʘ-

ʩʪʦʩʦʚʫʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʦʧʨʘʚʢʠ, ʧʝʨʝʭʽʜʥʽ ʚʪʫʣʢʠ ʡ ʧʘʪʨʦʥʠ. 

ɻʦʨʠʟʦʥʪʘʣʴʥʦ-ʨʦʟʪʦʯʫʚʘʣʴʥʽ ʚʝʨʩʪʘʪʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʥʘʡʧʦʰʠʨʝʥʽ-

ʰʠʭ, ʥʘ ʾʭʥʽʡ ʙʘʟʽ ʚʠʢʦʥʘʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʽʥʰʠʭ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʽ ʩʧʝʮʽʘʣʴʥʠʭ 

ʨʦʟʪʦʯʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ. 

ʅʘ ʨʦʟʪʦʯʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ ʦʙʨʦʙʣʷʶʪʴ ʦʪʚʦʨʠ, ʟʦʚʥʽʰʥʽ ʮʠʣʽʥʜ-

ʨʠʯʥʽ ʡ ʧʣʦʩʢʽ ʧʦʚʝʨʭʥʽ, ʫʩʪʫʧʠ, ʢʘʥʘʚʢʠ, ʨʽʜʰʝ ʢʦʥʽʯʥʽ ʦʪʚʦʨʠ ʡ ʥʘʨʽʟʘʶʪʴ 

ʚʥʫʪʨʽʰʥʶ ʡ ʟʦʚʥʽʰʥʶ ʨʽʟʴʙʫ ʨʽʟʮʷʤʠ. ʅʘʡʧʦʰʠʨʝʥʽʰʠʡ ʚʠʜ ʦʙʨʦʙʢʠ ʥʘ 

ʨʦʟʪʦʯʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ ï ʨʦʟʪʦʯʫʚʘʥʥʷ ʦʪʚʦʨʽʚ. ʈʦʟʪʦʯʫʚʘʥʥʷ ʮʠʣʽʥʜʨʠ-

ʯʥʠʭ ʦʪʚʦʨʽʚ ʚʠʢʦʥʫʶʪʴ ʨʽʟʮʷʤʠ, ʫʩʪʘʥʦʚʣʝʥʠʤʠ ʥʘ ʢʦʥʩʦʣʴʥʽʡ ʘʙʦ ʜʚʦʭʦ-

ʧʦʨʥʽʡ ʦʧʨʘʚʮʽ.  
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ʉʧʽʨʘʣʴʥʽ ʩʚʝʨʜʣʘ (ʨʠʩ. 5.5) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠ ʩʚʝʨʜʣʽʥʥʽ ʘʙʦ ʨʦʟ-

ʩʚʝʨʜʣʶʚʘʥʥʽ ʜʽʘʤʝʪʨʦʤ D ʜʦ 80 ʤʤ ʽʟ ʮʠʣʽʥʜʨʠʯʥʠʤ ʭʚʦʩʪʦʚʠʢʦʤ 

(D = 0,10ï20 ʤʤ) ʽ ʢʦʥʽʯʥʠʤ ʭʚʦʩʪʦʚʠʢʦʤ (D = 6ï80 ʤʤ).ʈʦʙʦʯʘ ʯʘʩʪʠʥʘ 

ʩʚʝʨʜʣʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʽʟʘʣʴʥʦʾ ʪʘ ʥʘʧʨʷʤʥʦʾ ʯʘʩʪʠʥ. 

 

 

ʈʠʩʫʥʦʢ 5.5 ï ʇʨʠʢʣʘʜʠ ʩʧʽʨʘʣʴʥʠʭ ʩʚʝʨʜʣ [26; 29]  

 

ʄʘʣʦʨʦʟʤʽʨʥʽ ʩʚʝʨʜʣʘ (ʨʠʩ. 5.5, ʘ) (D = 0,1ï1,0 ʤʤ) ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ 

ʩʪʘʣʝʡ ʈ6ʄ5 ʽ ʈ6ʄ5ʂ5, ʘ D = 0,6ï1,0 ʤʤ ï ʟ ʪʚʝʨʜʠʭ ʩʧʣʘʚʽʚ ɺʂ10ʄ ʪʘ 

ɺʂ15ʄ (ʨʠʩ. 5.5, ʙ). ɼʣʷ ʜʽʘʤʝʪʨʽʚ D = 1,5ï10 ʤʤ ʩʚʝʨʜʣʘ ʚʠʧʫʩʢʘʶʪʴʩʷ 

ʩʫʮʽʣʴʥʽ (ʨʠʩ. 5.3, ʚ) ʽ ʩʢʣʘʜʝʥʽ: ʟ ʪʚʝʨʜʦʩʧʣʘʚʥʦʶ ʛʚʠʥʪʦʚʦʶ ʨʦʙʦʯʦʶ ʯʘʩ-

ʪʠʥʦʶ lo ʽ ʩʪʘʣʴʥʦʶ ʭʚʦʩʪʦʚʦʶ ʯʘʩʪʠʥʦʶ (ʨʠʩ. 5.5, ʛ). ʉʚʝʨʜʣʘ ʜʽʘʤʝʪʨʦʤ D 

= 6 ï 80 ʤʤ (ʨʠʩ. 5.5, ʜ) ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʢʦʥʽʯʥʠʤ ʭʚʦʩʪʦʚʠʢʦʤ. ɼʣʷ ʩʚʝʨʜ-

ʣʝʥʥʷ ʚʘʞʢʦʦʙʨʦʙʣʶʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʚʝʨʜʣʘ ʟ ʚʥʫʪʨʽʰ-

ʥʴʦʶ ʧʦʜʘʯʝʶ ʄʆʈ (D = 18ï32 ʤʤ) (ʨʠʩ.5.5, ʝ). 

ʇʨʠ d<30 ʤʤ ʽ l>10d ʦʪʚʦʨʽʚ ʾʭ ʦʙʨʦʙʣʷʶʪʴ ʨʫʰʥʠʯʥʠʤʠ ʩʚʝʨʜʣʘʤʠ 

(ʨʠʩ. 5.6). ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʨʽʟʘʥʥʷ ʛʦʣʦʚʥʘ ʨʽʟʘʣʴʥʘ ʢʨʦʤ-

ʢʘ ʟʤʽʱʝʥʘ ʥʘ 0,2D ʚʽʜ ʦʩʽ ʩʚʝʨʜʣʘ. ʉʚʝʨʜʣʦ ʤʘʻ ʚʥʫʪʨʽʰʥʽʡ ʢʘʥʘʣ ʢʨʫʛʣʦʛʦ 

ʘʙʦ ʩʝʨʧʦʧʦʜʽʙʥʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ ʜʣʷ ʧʽʜʚʝʜʝʥʥʷ ʄʆʈ ʧʽʜ ʪʠʩʢʦʤ 

2 ï 4 ʄʇʘ, ʷʢʘ ʚʠʚʦʜʠʪʴʩʷ ʨʘʟʦʤ ʟʽ ʩʪʨʫʞʢʦʶ ʧʦ ʟʦʚʥʽʰʥʽʡ ʧʨʷʤʽʡ ʢʘʥʘʚʮʽ. 

 

 

ʈʠʩʫʥʦʢ 5.6 ï ʇʨʠʢʣʘʜ ʢʦʥʩʪʨʫʢʮʽʾ ʨʫʰʥʠʯʥʦʛʦ ʩʚʝʨʜʣʘ [29]  

ʅʘʩʢʨʽʟʥʽ ʦʪʚʦʨʠ ʙʽʣʴʰ 80 ʤʤ ʩʚʝʨʜʣʷʪʴ ʢʽʣʴʮʝʚʠʤʠ ʩʚʝʨʜʣʘʤʠ (ʨʠʩ. 

5.7). ʂʽʣʴʮʝʚʽ ʩʚʝʨʜʣʘ ʤʘʶʪʴ ʪʨʫʙʯʘʩʪʠʡ ʢʦʨʧʫʩ 3 ʟ ʟʘʢʨʽʧʣʝʥʠʤʠ ʥʘ ʪʦʨʮʽ 

ʥʦʞʘʤʠ 1. ɼʣʷ ʥʘʧʨʘʚʣʝʥʥʷ ʩʚʝʨʜʣʘ ʥʘ ʢʦʨʧʫʩʽ ʫʩʪʘʥʦʚʣʝʥʽ ʢʫʣʘʯʢʠ 2. 
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ʈʠʩʫʥʦʢ 5.7 ï ʇʨʠʢʣʘʜ ʢʦʥʩʪʨʫʢʮʽʾ ʢʽʣʴʮʝʚʦʛʦ ʩʚʝʨʜʣʘ [29]  
 

ʇʝʨʦʚʽ ʘʙʦ ʧʣʦʩʢʽ ʩʚʝʨʜʣʘ (ʨʠʩ. 5.8) ʧʨʦʩʪʽ ʟʘ ʢʦʥʩʪʨʫʢʮʽʻʶ, ʘʣʝ ʯʝʨʝʟ 

ʩʢʣʘʜʥʽ ʫʤʦʚʠ ʚʽʜʚʝʜʝʥʥʷ ʩʪʨʫʞʢʠ ʽ ʚʘʞʢʠʭ ʫʤʦʚ ʨʽʟʘʥʥʷ ʾʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚ 

ʦʩʥʦʚʥʦʤʫ ʜʣʷ ʦʙʨʦʙʢʠ ʦʪʚʦʨʽʚ ʛʣʠʙʠʥʦʶ l¢D. 

 

 

ʈʠʩʫʥʦʢ 5.8 ï ʇʨʠʢʣʘʜ ʢʦʥʩʪʨʫʢʮʽʾ ʧʝʨʦʚʦʛʦ ʩʚʝʨʜʣʘ [29]  

 

ʉʚʝʨʜʣʘ ʰʥʝʢʦʚʽ (ʚʽʜ ʥʝʤ. Schnecke) (ʨʠʩ. 5.9) ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠ ʦʙ-

ʨʦʙʮʽ ʦʪʚʦʨʽʚ (D = 3ï30 ʤʤ) ʜʦʚʞʠʥʦʶ ʙʽʣʴʰʝ 10D ʙʝʟ ʧʝʨʽʦʜʠʯʥʦʛʦ ʚʠʚʝ-

ʜʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘ ʟ ʟʘʛʦʪʦʚʢʠ. ɺʦʥʠ ʤʘʶʪʴ ʙʽʣʴʰʽ ʢʫʪʠ ʥʘʭʠʣʫ ʛʚʠʥʪʦʚʠʭ 

ʢʘʥʘʚʦʢ w (w = 60
0
), ʱʦ ʧʦʣʝʛʰʫʻ ʚʽʜʚʝʜʝʥʥʷ ʩʪʨʫʞʢʠ ʟ ʟʦʥʠ ʨʽʟʘʥʥʷ. ʂʘ-

ʥʘʚʢʠ ʚ ʦʩʴʦʚʦʤʫ ʧʝʨʝʪʠʥʽ ɸïɸ ʤʘʶʪʴ ʪʨʠʢʫʪʥʠʡ ʧʨʦʬʽʣʴ. ɼʣʷ ʧʽʜʚʠʱʝʥ-

ʥʷ ʞʦʨʩʪʢʦʩʪʽ ʰʥʝʢʦʚʽ ʩʚʝʨʜʣʘ ʤʘʶʪʴ ʧʦʪʦʚʱʝʥʝ ʦʩʝʨʜʷ, ʱʦ ʜʦʨʽʚʥʶʻ (0,3 

ï 0,35)D. ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʟʘʪʦʯʫʚʘʥʥʷ ʧʦʧʝʨʝʯʥʦʾ ʢʨʦʤʢʠ (ʜʦ 0,1D). 

 

 

ʈʠʩʫʥʦʢ 5.9 ï ʇʨʠʢʣʘʜ ʢʦʥʩʪʨʫʢʮʽʾ ʰʥʝʢʦʚʦʛʦ ʩʚʝʨʜʣʘ [29]  

 

ɽʞʝʢʪʦʨʥʽ ʩʚʝʨʜʣʘ (ʨʠʩ. 5.10) ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʛʣʠʙʦʢʦʛʦ ʩʚʝʨʜʣʝʥʥʷ 

ʦʪʚʦʨʽʚ ʜʽʘʤʝʪʨʦʤ D = 20 ï 65 ʤʤ. 
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ʈʠʩʫʥʦʢ 5.10 ï ʇʨʠʢʣʘʜ ʢʦʥʩʪʨʫʢʮʽʾ ʝʞʝʢʪʦʨʥʦʛʦ ʩʚʝʨʜʣʘ [29]  
 

ɻʦʣʦʚʢʘ 2 ʥʘʛʚʠʥʯʝʥʘ ʥʘ ʟʦʚʥʽʰʥʶ ʪʨʫʙʢʫ 3, ʱʦ ʻ ʥʝʩʫʯʠʤ ʢʦʨʧʫ-
ʩʦʤ. ʈʽʟʘʣʴʥʘ ʯʘʩʪʠʥʘ 1 ʦʩʥʘʱʝʥʘ ʪʚʝʨʜʦʩʧʣʘʚʥʠʤʠ ʧʣʘʩʪʠʥʘʤʠ, ʨʦʟʪʘʰʦ-
ʚʘʥʠʤʠ ʚ ʰʘʭʦʚʦʤʫ ʧʦʨʷʜʢʫ. ʊʦʤʫ ʩʪʨʫʞʢʘ ʟʨʽʟʘʻʪʴʩʷ ʚ ʚʠʛʣʷʜʽ ʦʢʨʝʤʠʭ 
ʩʪʨʽʯʦʢ, ʘ ʧʦʪʽʤ ʜʨʦʙʠʪʴʩʷ ʩʪʨʫʞʢʦʣʘʤʘʣʴʥʠʤʠ ʫʩʪʫʧʘʤʠ ʽ ʣʝʛʢʦ ʚʠʜʘʣʷ-
ʻʪʴʩʷ. ʆʩʦʙʣʠʚʽʩʪʶ ʝʞʝʢʪʦʨʥʠʭ ʩʚʝʨʜʝʣ ʻ ʝʬʝʢʪ ʧʽʜʩʦʩʫ ʄʆʈ, ʷʢʘ ʚʠʜʘʣʷ-
ʻʪʴʩʷ ʨʘʟʦʤ ʟʽ ʩʪʨʫʞʢʦʶ ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʨʽʜʞʝʥʥʷ ʫʩʝʨʝʜʠʥʽ ʩʚʝʨʜʣʘ. ʈʦʟ-
ʨʽʜʞʝʥʥʷ ʚʠʥʠʢʘʻ ʯʝʨʝʟ ʨʦʟʜʽʣʝʥʥʷ ʧʨʷʤʦʛʦ ʧʦʪʦʢʫ ɸ ʨʽʜʠʥʠ (ʧʽʜ ʪʠʩʢʦʤ 
2ï3 ʄʇʘ) ʥʘ ʜʚʘ: ʙʽʣʷ 0,7 ʨʽʜʠʥʠ ʩʧʨʷʤʦʚʫʻʪʴʩʷ ʚ ʟʦʥʫ ʨʽʟʘʥʥʷ, ʘ 0,3 ʥʘʟʘʜ 
ʯʝʨʝʟ ʱʽʣʠʥʠ ɹ ʫ ʚʥʫʪʨʽʰʥʽʡ ʢʘʥʘʣ ʪʨʫʙʠ 4. ʑʝ ʨʦʟʨʽʜʞʝʥʥʷ ʱʦ ʚʠʥʠʢʘʻ 
ʤʽʞ ʧʦʪʦʢʦʤ ʨʽʜʠʥʠ ʟʽ ʩʪʨʫʞʢʦʶ ʽ ʧʦʪʦʢʦʤ ʯʝʨʝʟ ʱʽʣʠʥʠ ɹ, ʧʦʢʨʘʱʫʻ ʫʤʦ-
ʚʠ ʚʽʜʚʝʜʝʥʥʷ ʩʪʨʫʞʢʠ. ɽʞʝʢʪʦʨʥʽ ʩʚʝʨʜʣʘ ʧʨʘʮʶʶʪʴ ʥʘ ʰʚʠʜʢʦʩʪʷʭ ʨʽ-
ʟʘʥʥʷ 25ï200 ʤ/ʭʚ ʪʘ ʧʦʜʘʯʘʭ 0,15ï0,7 ʤʤ/ʦʙ. ɿʘʙʝʟʧʝʯʫʻʪʴʩʷ ʪʦʯʥʽʩʪʴ 9ï
11 ʢʚʘʣʽʪʝʪʽʚ ʽ Ra = 1,25ï0,63 ʤʢʤ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʦʙʨʦʙʢʠ ʩʣʫ-
ʞʘʪʴ ʪʚʝʨʜʦʩʧʣʘʚʥʽ ʥʘʧʨʷʤʥʽ 5. 

ɿʝʥʢʝʨ (ʨʠʩ. 5.11) ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʩʚʝʨʜʣʘ ʙʽʣʴʰ ʞʦʨʩʪʢʦʶ ʨʦʙʦʯʦʶ 
ʯʘʩʪʠʥʦʶ, ʚʽʜʩʫʪʥʽʩʪʶ ʧʦʧʝʨʝʯʥʦʾ ʢʨʦʤʢʠ ʽ ʟʙʽʣʴʰʝʥʠʤ ʯʠʩʣʦʤ ʟʫʙôʾʚ (3ï4). 

 

 

ʘ ï ʟʝʥʢʝʨ ʟ ʭʚʦʩʪʦʚʠʢʦʤ; ʙ ï ʟʝʥʢʝʨʠ ʥʘʩʘʜʥʽ 

ʈʠʩʫʥʦʢ 5.11 ï ʇʨʠʢʣʘʜ ʢʦʥʩʪʨʫʢʮʽʾ ʟʝʥʢʝʨʘ [29]  

 

ɿʝʥʢʝʨʠ ʦʙʨʦʙʣʷʶʪʴ ʧʦʧʝʨʝʜʥʴʦ ʦʪʨʠʤʘʥʽ ʦʪʚʦʨʠ, ʽʩʪʦʪʥʦ ʧʽʜʚʠʱʫ-

ʶʯʠ ʾʭʥʶ ʪʦʯʥʽʩʪʴ, ʦʩʦʙʣʠʚʦ ʧʦ ʨʦʟʪʘʰʫʚʘʥʥʶ ʦʩʽ. ɿʝʥʢʝʨʠ ʜʽʘʤʝʪʨʦʤ ʜʦ 

40 ʤʤ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʚ ʭʚʦʩʪʦʚʦʤʫ ʚʠʢʦʥʘʥʥʽ. ʅʘʩʘʜʥʽ ʟʝʥʢʝʨʠ (ʨʠʩ. 

5.11, ʙ) ʚʠʧʫʩʢʘʶʪʴ, ʧʦʯʠʥʘʶʯʠ ʟ ʜʽʘʤʝʪʨʘ 25 ʤʤ.  
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ʉʧʝʮʽʘʣʴʥʽ ʟʝʥʢʝʨʠ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʦʙʨʦʙʢʠ ʧʦʛʣʠʙʣʝʥʴ ʧʽʜ ʛʦʣʽʚʢʠ 
ʙʦʣʪʽʚ ʽ ʛʚʠʥʪʽʚ, ʥʘʟʠʚʘʶʪʴ ʟʝʥʢʽʚʢʘʤʠ (ʨʠʩ. 5.12, ʙ, ʚ). ɺʦʥʠ ʙʫʚʘʶʪʴ ʮʠʣ̔-
ʥʜʨʠʯʥʠʤʠ ʽ ʢʦʥʽʯʥʠʤʠ. ɿ ʥʘʧʨʷʤʥʦʶ ʯʘʩʪʠʥʦʶ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʽʚʚʽʩ-
ʥʦʩʪʽ ʧʦʛʣʠʙʣʝʥʥʷ ʽ ʦʩʥʦʚʥʦʛʦ ʦʪʚʦʨʫ ʚʠʛʦʪʦʚʣʷʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʟʝʥʢʝʨʠ ï 
ʮʝʢʦʚʢʠ (ʨʠʩ. 5.10, ʛ). 

 

 

ʘ ï ʥʘʩʘʜʥʠʡ; ʙ ï ʩʧʝʮʽʘʣʴʥʽ 
ʈʠʩʫʥʦʢ 5.12 ï ɿʝʥʢʝʨʠ [3]  

 
ʈʦʟʛʦʨʪʢʠ (ʨʠʩ. 5.13) ʻ ʙʘʛʘʪʦʣʝʟʦʚʠʤ ʨʽʟʘʣʴʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʱʦ 

ʟʨʽʟʫʻ ʜʫʞʝ ʪʦʥʢʽ ʰʘʨʠ ʤʘʪʝʨʽʘʣʫ ʟ ʦʙʨʦʙʣʶʚʘʥʦʾ ʧʦʚʝʨʭʥʽ. ʈʦʟʨʽʟʥʷʶʪʴ 
ʨʦʟʚʝʨʪʢʠ ʮʠʣʽʥʜʨʠʯʥʽ ʽ ʢʦʥʽʯʥʽ. ʂʦʥʽʯʥʽ ʨʦʟʚʝʨʪʢʠ ʟ ʩʪʨʫʞʢʦʨʦʟʧʦʜʽʣʴʥʠ-
ʤʠ ʢʘʥʘʚʢʘʤʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʦʟʛʦʨʪʘʥʥʷ. ʈʦʟʛʦʨʪʢʠ ʚʠ-
ʛʦʪʦʚʣʷʶʪʴ ʭʚʦʩʪʦʚʠʤʠ (ʨʠʩ. 5.11, ʘ) ʽ ʥʘʩʘʜʥʠʤʠ (ʨʠʩ. 5.11, ʙ), ʽʟ ʧʨʷʤʠʤʠ 
ʽ ʛʚʠʥʪʦʚʠʤʠ ʟʫʙô̫ ʤʠ. 

 

ʈʠʩʫʥʦʢ 5.13 ï ʇʨʠʢʣʘʜ ʢʦʥʩʪʨʫʢʮʽʡ ʨʦʟʛʦʨʪʦʢ 

 
ʇʨʠ ʨʦʟʪʦʯʫʚʘʥʥʽ ʦʪʚʦʨʽʚ ʥʘ ʪʦʢʘʨʥʠʭ ʚʝʨʩʪʘʪʘʭ ʟʘʛʦʪʦʚʢʘ ʚʩʪʘʥʦʚ-

ʣʶʻʪʴʩʷ ʚ ʧʨʠʩʪʦʩʫʚʘʥʥʽ (ʫʥʽʚʝʨʩʘʣʴʥʦʤʫ ʘʙʦ ʩʧʝʮʽʘʣʴʥʦʤʫ), ʦʙʝʨʪʘʻʪʴʩʷ ʟ 
ʟʘʜʘʥʦʶ ʰʚʠʜʢʽʩʪʶ, ʘ ʨʽʟʝʮʴ ʚʠʢʦʥʫʻ ʨʫʭ ʟ ʧʦʚʟʜʦʚʞʥʴʦʶ (ʨʠʩ. 5.14, ʘ) ʪʘ 
ʧʦʧʝʨʝʯʥʦʶ ʧʦʜʘʯʝʶ (ʨʠʩ. 5.14, ʙ). ʈʽʟʮʽ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʚ ʨʽʟʮʝʪʨʠʤʘʯʽ 
ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʾ ʜʝʨʞʘʚʢʠ. ʇʨʠ ʚʠʢʦʥʘʥʥʽ 
ʦʪʚʦʨʽʚ ʦʩʴʦʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʩʚʝʨʜʣʦ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʫ ʟʘʜʥʽʡ ʙʘʙʮʽ. 

 

ʈʠʩʫʥʦʢ 5.14 ï ʉʭʝʤʠ ʨʦʟʪʦʯʫʚʘʥʥʷ ʦʪʚʦʨʽʚ ʥʘ ʪʦʢʘʨʥʦʤʫ ʚʝʨʩʪʘʪʽ 
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ʉʭʝʤʠ ʦʙʨʦʙʢʠ ʥʘ ʨʦʟʪʦʯʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ 

ʨʠʩ. 5.15ï5.18. 

 

 

ʘ ï ʩʚʝʨʜʣʽʥʥʷ ʩʧʽʨʘʣʴʥʠʤ ʩʚʝʨʜʣʦʤ, ʜʣʷ ʦʪʚʦʨʽʚ d<80 ʤʤ ʧʨʠ l/d<10; 

ʙ ï ʚʠʢʦʥʘʥʥʷ ʦʪʚʦʨʫ ʩʚʝʨʜʣʦʤ ʜʣʷ ʛʣʠʙʦʢʦʛʦ ʩʚʝʨʜʣʝʥʥʷ, ʜʣʷ ʦʪʚʦʨʽʚ  

d>35 ʧʨʠ l/d>1; 

ʚ ï ʩʚʝʨʜʣʽʥʥʷ ʪʨʝʧʘʥʫʚʘʣʴʥʦʶ ʛʦʣʦʚʢʦʶ, ʜʣʷ ʦʪʚʦʨʽʚ d> 110 ʤʤ; 

ʛ ï ʟʝʥʢʝʨʫʚʘʥʥʷ ʩʫʮʽʣʴʥʠʤ ʘʙʦ ʥʘʩʘʜʥʠʤ ʟʝʥʢʝʨʦʤ, ʜʣʷ ʦʪʚʦʨʽʚ d<80 ʤʤ; 

ʜ ï ʨʦʟʛʦʨʪʘʥʥʷ ʩʫʮʽʣʴʥʦʶ ʘʙʦ ʥʘʩʘʜʥʦʶ ʨʦʟʛʦʨʪʢʦʶ ,  

ʜʣʷ ʦʪʚʦʨʽʚ d<80 ʤʤ; 

ʝ ï ʮʝʥʪʨʫʚʘʥʥʷ ʟʝʥʢʽʚʢʦʶ ʘʙʦ ʧʣʘʩʪʠʥʦʶ ʧʽʩʣʷ ʩʚʝʨʜʣʝʥʥʷ 

ʈʠʩʫʥʦʢ 5.15 ï ʉʭʝʤʠ ʦʙʨʦʙʢʠ ʦʩʴʦʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ  

ʥʘ ʨʦʟʪʦʯʫʚʘʣʴʥʦʤʫ ʚʝʨʩʪʘʪʽ 

 

 

 

ʘ ï ʦʧʨʘʚʢʦʶ ʙʝʟ ʦʧʦʨʠ ʰʧʠʥʜʝʣʷ ʜʣʷ ʦʪʚʦʨʽʚ l<5d; 

ʙ ï ʙʦʨʰʪʘʥʛʦʶ ʟ ʦʧʦʨʦʶ ʫ ʟʘʜʥʴʦʤʫ ʩʪʦʷʢʫ ʜʣʷ ʦʪʚʦʨʽʚ l> 5dï6d; 

ʚ ï ʦʧʨʘʚʢʦʶ ʟ ʜʚʦʭ ʩʪʦʨʽʥ ʟ ʧʦʚʦʨʦʪʦʤ ʜʝʪʘʣʽ ʟʘ ʥʘʷʚʥʦʩʪʽ ʧʦʚʦʨʦʪʥʦʛʦ 

ʩʪʦʣʫ ʜʣʷ l>5dï6d 

ʈʠʩʫʥʦʢ 5.16 ï ʉʭʝʤʠ ʨʦʟʪʦʯʫʚʘʥʥʷ ʦʪʚʦʨʽʚ ʟ ʦʜʥʽʻʶ ʚʽʩʩʶ 
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ʘ ï ʨʽʟʮʝʤ ʦʩʴʦʚʦʶ ʧʦʜʘʯʝʶ ʧʨʠ ʥʝʚʝʣʠʢʦʤʫ ʧʨʠʧʫʩʢʫ ʪʘ ʰʠʨʠʥʽ ʧʣʘʩʪʠʥʠ 

ʨʽʟʮʷ ʙʽʣʴʰʝ ʨʦʟʤʽʨʫ ʘ; 

 ʙ ï ʧʽʜʨʽʟʥʠʤ ʥʦʞʝʤ (ʧʣʘʩʪʠʥʦʶ) ʧʨʠ ʥʝʚʝʣʠʢʦʤʫ ʧʨʠʧʫʩʢʫ ʪʘ ʜʽʘʤʝʪʨ ̔

ʧʣʘʩʪʠʥʠ ʙʽʣʴʰʝ D; 

ʚ ï ʨʽʟʮʝʚʦʶ ʛʦʣʦʚʢʦʶ ʧʨʠ ʚʝʣʠʢʦʤʫ ʧʨʠʧʫʩʢʫ ʽ ʚʝʣʠʢʦʤʫ ʦʙô̒ʤ̔ ʨʦʙ̔ʪ; 

ʛ ï ʨʽʟʮʝʤ ʧʨʠ ʚʝʣʠʢʦʤʫ ʧʨʠʧʫʩʢʫ ʟ ʪʦʨʮʷ ʽ ʥʝʚʝʣʠʢʦʤʫ ʦʙôʻʤʽ ʨʦʙʽʪ;  

ʜ ï ʣʝʪʶʯʠʤ ʩʫʧʦʨʪʦʤ, ʟʘʢʨʽʧʣʝʥʠʤ ʥʘ ʧʣʘʥʰʘʡʙʽ ʧʨʠ D>1000 ʤʤ 

ʈʠʩʫʥʦʢ 5.17 ï ʉʭʝʤʠ ʦʙʨʦʙʢʠ ʪʦʨʮʝʚʠʭ ʧʦʚʝʨʭʦʥʴ  

ʥʘ ʨʦʟʪʦʯʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ 

 

  

ʘ ï ʩʫʧʦʨʪʦʤ ʟ ʧʦʧʝʨʝʯʥʦʶ ʧʦʜʘʯʝʶ  

(ʨʘʜʽʘʣʴʥʠʤʠ ʧʦʣʦʟʢʘʤʠ ʟʘ ʾʭ ʥʘʷʚʥʦʩʪʽ); 

ʙ ï ʣʝʪʶʯʠʤ ʩʫʧʦʨʪʦʤ, ʟʘʢʨʽʧʣʝʥʠʤ ʚ ʰʧʠʥʜʝʣʽ ʧʨʠ ʜʽʘʤʝʪʨʽ ʤʝʥʰʝ 

1 000 ʤʤ ʽ ʚʽʜʩʫʪʥʦʩʪʽ ʧʦʣʦʟʢʽʚ ʥʘ ʚʝʨʩʪʘʪʽ;  

ʚ ï ʣʝʪʶʯʠʤ ʩʫʧʦʨʪʦʤ, ʟʘʢʨʽʧʣʝʥʠʤ ʥʘ ʙʦʨʰʪʘʥʟʽ  

ʧʨʠ ʜʽʘʤʝʪʨʽ ʙʽʣʴʰʝ 1000 ʤʤ 

ʈʠʩʫʥʦʢ 5.18 ï ʉʭʝʤʘ ʦʙʨʦʙʢʠ ʢʘʥʘʚʦʢ ʚ ʦʪʚʦʨʘʭ 

 

ɼʣʷ ʨʦʟʪʦʯʫʚʘʥʥʷ ʚʝʣʠʢʠʭ ʦʪʚʦʨʽʚ ʽ ʦʙʪʦʯʫʚʘʥʥʷ ʚʝʣʠʢʠʭ ʪʦʨʮʝʚʠʭ 

ʧʣʦɦʠʥ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢ ʟʚʘʥʠʡ "ʣʝʪʶʯʠʡ ʩʫʧʦʨʪ", ʷʢʠʡ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ 

ʥʘ ʙʦʨʰʪʘʥʟʽ (ʨʠʩ. 5.18, ʙ, ʚ). ɿʘ ʜʦʧʦʤʦʛʦʶ ʪʘʢʦʛʦ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʫ ʚʠʢʣʶ-

ʯʥʠʭ ʚʠʧʘʜʢʘʭ ʤʦʞʥʘ ʚʠʢʦʥʫʚʘʪʠ ʦʙʪʦʯʫʚʘʥʥʷ ʟʦʚʥʽʰʥʴʦʾ ʮʠʣʽʥʜʨʠʯʥʦʾ 
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ʧʦʚʝʨʭʥʽ, ʷʢʱʦ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʙʝʨʝʛʪʠ ʢʦʥʮʝʥʪʨʠʯʥʽʩʪʴ ʦʪʚʦʨʫ ʪʘ ʟʦʚʥʽʰ-

ʥʴʦʾ ʧʦʚʝʨʭʥʽ ʘʙʦ ʷʢʱʦ ʚʠʢʦʥʫʚʘʪʠ ʦʙʪʦʯʫʚʘʥʥʽ ʥʘ ʽʥʰʦʤʫ ʦʙʣʘʜʥʘʥʥʽ  

ʥʝʤʦʞʣʠʚʦ. 

 

 

5.2 ʄʝʪʦʜʠ ʯʠʩʪʦʚʦʾ, ʦʟʜʦʙʣʶʚʘʥʦʾ ʪʘ ʟʤʽʮʥʶʚʘʣʴʥʦʾ ʦʙʨʦʙʢʠ 

ʚʥʫʪʨʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ʦʙʝʨʪʘʥʥʷ 

 

 

ʏʠʩʪʦʚʘ ʦʙʨʦʙʢʘ ʦʪʚʦʨʽʚ, ʷʢʘ ʚʠʢʦʥʫʻʪʴʩʷ ʦʩʴʦʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ï 

ʮʝ ʯʠʩʪʦʚʝ ʨʦʟʛʦʨʪʘʥʥʷ, ʱʦ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʥʘ ʩʚʝʨʜʣʠʣʴʥʠʭ ʽ ʪʦ-

ʢʘʨʥʦ-ʨʝʚʦʣʴʚʝʨʥʠʭ ʚʝʨʩʪʘʪʘʭ ʜʣʷ ʦʪʚʦʨʽʚ ʜʽʘʤʝʪʨʦʤ ʜʦ 150 ʤʤ. 

ʆʜʥʠʤ ʽʟ ʤʝʪʦʜʽʚ ʯʠʩʪʦʚʦʛʦ ʦʟʜʦʙʣʝʥʥʷ ʦʪʚʦʨʽʚ  ̒ʪʦʥʢʝ (ʘʣʤʘʟʥʝ) 

ʨʦʟʪʦʯʫʚʘʥʥʷ. ʈʦʟʪʦʯʫʚʘʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʧʨʠ ʚʝʣʠʢʽʡ ʰʚʠʜʢʦʩʪʽ, ʤʘʣʽʡ 

ʛʣʠʙʠʥʽ ʨʽʟʘʥʥʷ ʽ ʤʘʣʦʾ ʧʦʜʘʯʽ. ʂʨʽʤ ʘʣʤʘʟʥʠʭ ʨʽʟʮʽʚ ʜʣʷ ʨʦʟʪʦʯʫʚʘʥʥʷ ʟʘ-

ʩʪʦʩʦʚʫʶʪʴ ʨʽʟʮʽ ʟ ʧʣʘʩʪʠʥʢʘʤʠ ʪʚʝʨʜʠʭ ʩʧʣʘʚʽʚ, ʷʢʽ ʪʘʢʦʞ ʜʘʶʪʴ ʭʦʨʦʰʽ 

ʨʝʟʫʣʴʪʘʪʠ ʱʦʜʦ ʰʦʨʩʪʢʦʩʪʽ ʽ ʪʦʯʥʦʩʪʽ ʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽ. ʂʦʥʩʪʨʫʢʮʽʾ 

ʚʝʨʩʪʘʪʽʚ ʜʣʷ ʘʣʤʘʟʥʦʛʦ ʨʦʟʪʦʯʫʚʘʥʥʷ ʤʘʶʪʴ ʜʦʩʪʘʪʥʶ ʤʽʮʥʽʩʪʴ ʽ ʞʦʨʩʪ-

ʢʠʤʠ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʚʽʙʨʘʮʽʡ ʰʧʠʥʜʝʣʷ ʽ ʩʪʘʥʠʥʠ. ɻʣʠʙʠʥʘ ʨʽʟʘʥʥʷ ʧʨʠ 

ʮʴʦʤʫ ʤʝʪʦʜʽ ʦʙʨʦʙʢʠ ʦʨʽʻʥʪʦʚʥʦ ʩʢʣʘʜʘʻ 0,05ï0,10 ʤʤ ʧʨʠ ʧʦʜʘʯʘʭ 0,01ï

0,08 ʤʤ/ʦʙ. ʐʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ ʜʣʷ ʯʘʚʫʥʫ ï120ï250 ʤ/ʭʚ, ʜʣʷ ʙʨʦʥʟʠ 300ï

400 ʤ/ʭʚ, ʜʣʷ ʙʘʙʽʪʫ 400ï1000 ʤ/ʭʚ, ʜʣʷ ʘʣʶʤʽʥʽʻʚʠʭ ʩʧʣʘʚʽʚ 500ï

1500 ʤ/ʭʚ. 

ʊʦʥʢʝ ʨʦʟʪʦʯʫʚʘʥʥʷ ʤʘʻ ʪʘʢʽ ʧʝʨʝʚʘʛʠ, ʷʢ ʚʽʜʩʫʪʥʽʩʪʴ ʚ ʧʦʨʘʭ ʦʙʨʦʙ-

ʣʝʥʦʾ ʧʦʚʝʨʭʥʽ ʘʙʨʘʟʠʚʥʠʭ ʟʝʨʝʥ, ʥʘʷʚʥʽʩʪʴ ʷʢʠʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʦʙʨʦ-

ʙʮʽ ʘʙʨʘʟʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ (ʧʨʠ ʰʣʽʬʫʚʘʥʥʽ ʘʙʦ ʭʦʥʽʥʛʫʚʘʥʥʽ); ʣʝʛʢʦ 

ʜʦʩʷʛʘʻʪʴʩʷ ʚʠʩʦʢʘ ʪʦʯʥʽʩʪʴ (6ï8 ʢʚʘʣʽʪʝʪ) ʪʘ ʥʠʟʴʢʘ ʰʦʨʩʪʢʽʩʪʴ ʧʦʚʝʨʭʥʽ 

(Ra3,2ï0,2); ʧʨʦʩʪʘ ʢʦʥʩʪʨʫʢʮʽʷ ʨʽʟʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ, ʦʩʥʘʱʝʥʦʛʦ ʘʣʤʘ-

ʟʦʤ ʘʙʦ ʪʚʝʨʜʠʤ ʩʧʣʘʚʦʤ. 

ʏʠʩʪʦʚʝ ʨʦʟʪʦʯʫʚʘʥʥʷ ʦʪʚʦʨʽʚ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʚʩʽʭ ʚʠʜʘʭ ʚʠʨʦʙʥʠʮ-

ʪʚʘ: ʫ ʚʝʣʠʢʦʩʝʨʽʡʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʚʦʥʦ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʙʘʛʘʪʦʰʧʠʥʜʝʣʴ-

ʥʠʭ ʚʝʨʩʪʘʪʘʭ, ʘ ʚ ʜʨʽʙʥʦʩʝʨʽʡʥʦʤʫ ï ʥʘ ʪʦʢʘʨʥʠʭ ʽ ʦʜʥʦʰʧʠʥʜʝʣʴʥʠʭ ʛʦ-

ʨʠʟʦʥʪʘʣʴʥʦ-ʨʦʟʪʦʯʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ 

ʇʨʦʪʷʛʫʚʘʥʥʷï ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʡ ʧʨʦʮʝʩ ʦʙʨʦʙʢʠ ʟʦʚʥʽʰʥʽʭ ʽ 

ʚʥʫʪʨʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ʙʘʛʘʪʦʣʝʟʦʚʠʤʠ ʨʽʟʘʣʴʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ï ʧʨʦʪʷ-

ʞʢʘʤʠ ʽ ʧʨʦʰʠʚʢʘʤʠ. ʇʨʦʪʷʛʫʚʘʥʥʷʤ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘ ʯʦʨʥʦʚʦʤʫ ʧʨʦʭʦʜʽ 

ï ʪʦʯʥʽʩʪʴ 11ï10 ʢʚʘʣʽʪʝʪʽʚ ʽ ʰʦʨʩʪʢʽʩʪʴ Ra = 12,5ï0,8 ʤʢʤ; ʯʠʩʪʦʚʦʤʫ ʧʨʦ-

ʭʦʜʽ ï ʪʦʯʥʽʩʪʴ 9ï6 ʢʚʘʣʽʪʝʪʽʚ ʽ ʰʦʨʩʪʢʽʩʪʴ Ra = 6,3 ï 0,2 ʤʢʤ. 

ɻʦʣʦʚʥʠʡ ʨʫʭ (ʨʠʩ. 5.19) ï ʧʝʨʝʤʽʱʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘ ʫʟʜʦʚʞ ʦʩʽ ʟʽ 

ʰʚʠʜʢʽʩʪʶ v = 1ï20 ʤ/ʭʚ. ʉʧʝʮʽʘʣʴʥʦʛʦ ʨʫʭʫ ʧʦʜʘʯʽ ʥʝʤʘʻ: ʟʨʽʟʘʥʥʷ ʧʨʠʧʫ-

ʩʢʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʦʩʦʙʣʠʚʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʽʥʩʪʨʫʤʝʥʪʘ ï ʧʝʨʝʚʠʱʝʥ-

ʥʷ ʦʜʥʦʛʦ ʟʫʙʘ ʥʘʜ ʽʥʰʠʤ ʥʘ ʚʝʣʠʯʠʥʫ ʘ = 0,01ï0,4 ʤʤ/ʟʫʙ. 
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ʈʠʩʫʥʦʢ 5.19 ï ʉʭʝʤʘ ʧʨʦʪʷʛʫʚʘʥʥʷ  

 

ʇʨʦʪʷʛʫʚʘʣʴʥʽ ʚʝʨʩʪʘʪʠ ʙʫʚʘʶʪʴ ʜʣʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʽ ʟʦʚʥʽʰʥʴʦʛʦ 

ʧʨʦʪʷʛʫʚʘʥʥʷ. ʇʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʤʫ ʚʠʢʦʥʘʥʥʶ ï ʛʦʨʠʟʦʥʪʘʣʴʥʽ, ʚʝʨʪʠʢʘ-

ʣʴʥʽ ʽ ʙʝʟʫʧʠʥʥʦʾ ʜʽʾ. 

ɻʦʨʠʟʦʥʪʘʣʴʥʦ-ʧʨʦʪʷʛʫʚʘʣʴʥʽ ʚʝʨʩʪʘʪʠ (ʨʠʩ. 5.20), ʱʦ ʚʠʢʦʨʠʩʪʦʚʫ-

ʶʪʴ ʚ ʦʩʥʦʚʥʦʤʫ ʜʣʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʨʦʪʷʛʫʚʘʥʥʷ, ʨʦʟʚʠʚʘʶʪʴ ʪʷʛʦʚʝ ʟʫ-

ʩʠʣʣʷ ʚʽʜ 25 ʜʦ 100 ʢʅ. 

 

 

ʈʠʩʫʥʦʢ 5.20 ï ɻʦʨʠʟʦʥʪʘʣʴʥʦ-ʧʨʦʪʷʞʥʠʡ ʚʝʨʩʪʘʪ 

 

ʅʘ ʩʪʘʥʠʥʽ 1 ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʧʨʦʪʷʞʥʦʛʦ ʚʝʨʩʪʘʪʘ, ʷʢʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ 

ʚʝʣʠʢʦʶ ʜʦʚʞʠʥʦʶ ʧʨʠ ʚʽʜʥʦʩʥʦ ʤʘʣʠʭ ʚʠʩʦʪʽ ʽ ʰʠʨʠʥʽ, ʟʤʦʥʪʦʚʘʥʽ ʩʠʣʦ-

ʚʠʡ ʮʠʣʽʥʜʨ 2 ʽ ʛʽʜʨʦʩʪʘʥʮʽʷ. ʆʙʨʦʙʣʶʚʘʥʘ ʟʘʛʦʪʦʚʢʘ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ 

ʧʣʘʥʰʘʡʙʫ 4 ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʩʪʨʦʶ. ʇʨʦʪʷʞʢʘ 5 ʧʨʦ-

ʧʫʩʢʘʻʪʴʩʷ ʯʝʨʝʟ ʦʪʚʽʨ ʟʘʛʦʪʦʚʢʠ ʽ ʟʘʤʢʦʚʦʶ ʯʘʩʪʠʥʦʶ ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʚ ʪʷ-

ʛʦʚʦʤʫ ʧʘʪʨʦʥʽ, ʟʤʦʥʪʦʚʘʥʦʤʫ ʥʘ ʰʪʦʮʽ ʩʠʣʦʚʦʛʦ ʮʠʣʽʥʜʨʘ 2. ʇʨʠ ʨʦʙʦʪʽ ʟ 

ʜʦʚʛʠʤʠ ʧʨʦʪʷʞʢʘʤʠ ʟʘʜʥʽʡ ʭʚʦʩʪʦʚʠʢ ʬʽʢʩʫʻʪʴʩʷ ʚ ʢʘʨʝʪʮʽ 7, ʱʦ ʤʦʞʝ ʧʝ-

ʨʝʤʽʱʘʪʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʽʜʨʦʮʠʣʽʥʜʨʘ, ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʚ ʧʨʠʩʪʘʚʥʽʡ ʩʪʘ-

ʥʠʥʽ 8. ʇʨʦʪʷʞʢʘ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʨʦʣʠʢʦʤ 6. 

ɺʝʨʪʠʢʘʣʴʥʦ-ʧʨʦʪʷʞʥʽ ʚʝʨʩʪʘʪʠ ʟʘʡʤʘʶʪʴ ʤʝʥʰʫ ʧʣʦʱʫ ʽ ʨʦʟʚʠʚʘ-

ʶʪʴ ʪʷʛʦʚʝ ʟʫʩʠʣʣʷ 50ï200 ʢʅ. ɺʠʧʫʩʢʘʶʪʴʩʷ ʜʣʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʽ ʟʦʚʥʽʰ-

ʥʴʦʛʦ ʧʨʦʪʷʛʫʚʘʥʥʷ. ʉʪʽʣ ʚʝʨʩʪʘʪʘ ʟ ʟʘʛʦʪʦʚʢʦʶ ʧʽʩʣʷ ʧʨʦʪʷʛʫʚʘʥʥʷ ʦʪʚʦʨʫ 

ʘʙʦ ʧʦʚʝʨʭʥʽ ʚʽʜʚʦʜʠʪʴʩʷ ʫʙʽʢ ʽ ʧʦʚʝʨʪʘʻʪʴʩʷ ʫ ʚʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ ʧʽʩʣʷ 

ʧʽʜʡʦʤʫ ʧʨʦʪʷʞʢʠ. 
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ʇʨʦʪʷʞʢʘ 1 (ʨʠʩ. 5.21, ʘ) ʟʘʤʢʦʚʦʶ ʯʘʩʪʠʥʦʶ ʟ'ʻʜʥʫʶʪʴʩʷ ʟ ʪʷʛʦʚʠʤ 

ʧʘʪʨʦʥʦʤ ʚʝʨʩʪʘʪʘ. ʇʝʨʝʜʥʷ ʥʘʧʨʷʤʥʘ ʟ ʧʝʨʝʭʽʜʥʠʤ ʢʦʥʫʩʦʤ ʟʘʙʝʟʧʝʯʫʻ 

ʧʣʘʚʥʝ ʚʭʦʜʞʝʥʥʷ ʚ ʦʙʨʦʙʣʶʚʘʥʠʡ ʦʪʚʽʨ ʽ ʮʝʥʪʨʫʚʘʥʥʷ ʚ ʥʴʦʤʫ ʽʥʩʪʨʫʤʝʥ-

ʪʘ. ʇʨʠʧʫʩʢ ʧʨʘʢʪʠʯʥʦ ʚʝʩʴ ʟʥʽʤʘʻʪʴʩʷ ʨʽʟʘʣʴʥʦʶ ʯʘʩʪʠʥʦʶ. ʂʘʣʽʙʨʫʚʘʣʴ-

ʥʘ ʯʘʩʪʠʥʘ ʧʽʜʚʠʱʫʻ ʪʦʯʥʽʩʪʴ ʧʦʚʝʨʭʥʽ ʽ ʟʤʝʥʰʫʻ ʰʦʨʩʪʢʽʩʪʴ. ɿʘʜʥʷ ʥʘ-

ʧʨʷʤʥʘ ʧʝʨʝʰʢʦʜʞʘʻ ʧʝʨʝʢʦʩʫ ʟʘʛʦʪʦʚʢʠ 2 ʚ ʤʦʤʝʥʪ ʚʠʭʦʜʫ ʟ ʾʾ ʦʩʪʘʥʥʽʭ 

ʢʘʣʽʙʨʫʚʘʣʴʥʠʭ ʟʫʙʽʚ. ɿʘʜʥʽʡ ʭʚʦʩʪʦʚʠʢ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʨʦʚʠ-

ʩʘʥʥʷ ʜʦʚʛʦʾ ʧʨʦʪʷʞʢʠ (ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʚ ʢʘʨʝʪʮʽ). 

 

 

ʈʠʩʫʥʦʢ 5.21 ï ʉʭʝʤʘ ʨʦʙʦʪʠ ʧʨʦʪʷʞʢʠ ʽ ʧʨʦʰʠʚʢʠ 

 

ʆʙʨʦʙʢʫ ʧʨʦʰʠʚʘʥʥʷʤʠ ʯʘʩʪʦ ʚʠʢʦʥʫʶʪʴ ʥʘ ʧʨʝʩʘʭ ʨʽʟʥʠʭ ʪʠʧʽʚ. 

ʇʨʦʰʠʚʢʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʢʘʣʽʙʨʫʚʘʣʴʥʠʭ ʦʧʝʨʘʮʽʡ, ʘ ʪʘʢʦʞ 

ʜʣʷ ʦʙʨʦʙʢʠ ʛʣʫʭʠʭ ʦʪʚʦʨʽʚ. ʇʨʦʰʠʚʢʠ ʧʨʦʰʪʦʚʭʫʶʪʴʩʷ ʯʝʨʝʟ ʦʪʚʽʨ (ʨʠʩ. 

5.21, ʙ) ʽ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʨʦʪʷʞʦʢ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʨʦʟʪʷʛ, ʧʨʘʮʶʶʪʴ ʥʘ 

ʧʦʟʜʦʚʞʥʽʡ ʚʠʛʠʥ ʪʘ ʩʪʠʩʢ. ɼʦʚʞʠʥʘ ʧʨʦʰʠʚʦʢ 150ï300 ʤʤ, ʱʦ ʟʥʘʯʥʦ ʢʦ-

ʨʦʪʰʝ ʧʨʦʪʷʞʦʢ (ʚʽʜʩʫʪʥʽ ʟʘʤʢʦʚʘ ʯʘʩʪʠʥʘ ʽ ʟʘʜʥʽʡ ʭʚʦʩʪʦʚʠʢ). 

ʉʭʝʤʠ ʧʨʦʪʷʛʫʚʘʥʥʷ: 

1) ʇʨʦʬʽʣʴʥʘ (ʨʠʩ. 5.22, ʘ) ï ʫʚʝʩʴ ʧʨʠʧʫʩʢ ʟʥʽʤʘʻʪʴʩʷ ʰʘʨʘʤʠ, ʧʦ 

ʚʩʴʦʤʫ ʧʨʦʬʽʣʶ ʢʦʥʬʽʛʫʨʘʮʽʷ ʰʘʨʽʚ ʚʽʜʧʦʚʽʜʘʻ ʢʦʥʬʽʛʫʨʘʮʽʾ ʛʦʪʦʚʦʛʦ ʧʨʦ-

ʬʽʣʶ; ʩʭʝʤʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʷʢ ʦʩʪʘʪʦʯʥʘ; ʥʝʜʦʣʽʢ ʾʾ ï ʩʢʣʘʜʥʽʩʪʴ ʚʠʛʦʪʦʚ-

ʣʝʥʥʷ, ʟʘʪʦʯʫʚʘʥʥʷ ʽ ʧʝʨʝʪʦʯʫʚʘʥʥʷ ʧʨʦʪʷʞʢʠ; 

2) ɻʝʥʝʨʘʪʦʨʥʘ (ʨʠʩ. 5.22, ʙ) ï ʧʨʠʧʫʩʢ ʟʥʽʤʘʻʪʴʩʷ ʧʣʦʩʢʠʤʠ ʧʘʨʘʣʝ-

ʣʴʥʠʤʠ ʘʙʦ ʜʫʛʦʧʦʜʽʙʥʠʤʠ ʰʘʨʘʤʠ; 

3) ɻʨʫʧʦʚʘ ʟʤʽʥʥʦʛʦ ʨʽʟʘʥʥʷ (ʨʠʩ. 5.22, ʚ) ï ʢʦʞʥʠʡ ʟʫʙ ʟʨʽʟʘʻ ʪʽʣʴʢʠ 

ʯʘʩʪʠʥʫ ʧʨʠʧʫʩʢʫ ʟʘ ʨʘʭʫʥʦʢ ʫʢʦʨʦʯʝʥʥʷ ʜʦʚʞʠʥʠ ʨʝʛʫʣʶʶʯʠʭ ʢʨʦʤʦʢ 

ʟʫʙôʾʚ, ʱʦ ʟʥʠʞʫʻ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʟʫʙ, ʜʦʟʚʦʣʷʻ ʧʨʘʮʶʚʘʪʠ ʟ ʙʽʣʴʰʠʤʠ 

ʪʦʚʱʠʥʘʤʠ ʟʨʽʟʫ ʧʨʠ ʪʦʤʫ ʞ ʥʘʚʘʥʪʘʞʝʥʥʽ. 

ʇʦ ʢʦʥʩʪʨʫʢʮʽʾ ʧʨʦʪʷʞʢʠ ʙʫʚʘʶʪʴ ʩʫʮʽʣʴʥʽ, ʟʙʽʨʥʽ ʽ ʩʢʣʘʜʝʥʽ. ɺʠʛʦ-

ʪʦʚʣʷʶʪʴʩʷ ʟʽ ʰʚʠʜʢʦʨʽʟʘʣʴʥʠʭ ʩʪʘʣʝʡ ʈ6ʄ5, ʈ9ʌ5, ʈ9ʄ4ʂ8, ʣʝʛʦʚʘʥʦʾ 

ʩʪʘʣʽ ʍɺɻ. 
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I ï ʧʨʦʪʷʞʢʘ; II  ï ʚʠʨʽʙ; Sz ï ʧʦʜʘʯʘ ʥʘ ʟʫʙ; ɸ ï ʧʨʠʧʫʩʢ ʥʘ ʧʨʦʪʷʛʫʚʘʥʥʷ; 

1 ï ʤʝʪʘʣ, ʱʦ ʟʨʽʟʘʻʪʴʩʷ ʧʝʨʰʠʤ ʟʫʙʦʤ ʫʩʽʭ ʩʝʢʮʽʡ ʛʨʫʧʦʚʠʭ ʧʨʦʪʷʞʦʢ 

ʘʙʦ ʢʦʞʥʠʤ ʟʫʙʦʤ ʟʚʠʯʘʡʥʠʭ ʧʨʦʪʷʞʦʢ; 

2 ï ʤʝʪʘʣ, ʱʦ ʟʨʽʟʘʻʪʴʩʷ ʜʨʫʛʠʤ ʟʫʙʦʤ ʫʩʽʭ ʩʝʢʮʽʡ 

ʈʠʩʫʥʦʢ 5.22 ï ʉʭʝʤʠ ʧʨʦʪʷʛʫʚʘʥʥʷ [30]  

 

ʇʨʦʪʷʛʫʚʘʥʥʷ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʦʙʨʦʙʢʠ ʦʪʚʦʨʽʚ; ʚ ʙʘʛʘʪʴʦʭ 

ʚʠʧʘʜʢʘʭ ʚʦʥʦ ʟʘʤʽʥʶʻ ʨʦʟʛʦʨʪʘʥʥʷ ʮʠʣʽʥʜʨʠʯʥʠʭ ʦʪʚʦʨʽʚ; ʜʣʷ ʚʠʛʦʪʦʚʣʝʥ-

ʥʷ ʰʣʽʮʴʦʚʠʭ (ʘ ʪʘʢʦʞ ʽʥʰʠʭ ʬʦʨʤ) ʦʪʚʦʨʽʚ ʧʨʦʪʷʛʫʚʘʥʥʷ ʻ ʻʜʠʥʠʤ, ʧʨʘʢʪʠ-

ʯʥʦ ʟʘʩʪʦʩʦʚʥʠʤ ʧʨʦʜʫʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ, ʘʜʞʝ ʜʦʚʙʘʥʥʷ ʰʣʽʮʽʚ ʚ ʦʪʚʦʨʘʭ 

ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʚ ʦʜʠʥʠʯʥʦʤʫ ʽ ʜʨʽʙʥʦʩʝʨʽʡʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ. 

ʅʘ ʚʥʫʪʨʽʰʥʴʦʰʣʽʬʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ ʦʪʚʦʨʠ ʰʣʽʬʫʶʪʴʩʷ ʥʘʩʪʫʧ-

ʥʠʤʠ ʩʧʦʩʦʙʘʤʠ: 

1) ʧʨʠ ʦʙʝʨʪʘʥʥʽ ʜʝʪʘʣʽ, ʷʢʘ ʟʘʢʨʽʧʣʝʥʘ ʫ ʧʘʪʨʦʥʽ; 

2) ʧʨʠ ʥʝʨʫʭʦʤʽʡ ʜʝʪʘʣʽ ï ʥʘ ʚʝʨʩʪʘʪʘʭ ʟ ʧʣʘʥʝʪʘʨʥʠʤ ʨʫʭʦʤ ʰʧʠʥ-

ʜʝʣʷ; 

3) ʧʨʠ ʦʙʝʨʪʘʻʪʴʩʷ ʥʝʟʘʢʨʽʧʣʝʥʦʾ ʜʝʪʘʣʽ ï ʙʝʟʮʝʥʪʨʦʚʝ ʰʣʽʬʫʚʘʥʥʷ. 

ɺʥʫʪʨʽʰʥʻ ʢʨʫʛʣʝ ʰʣʽʬʫʚʘʥʥʷ ʤʘʻ ʜʚʘ ʨʽʟʥʦʚʠʜʠ: ʫ ʧʘʪʨʦʥʽ 

(ʨʠʩ. 5.23, ʘ) ʽ ʧʣʘʥʝʪʘʨʥʝ (ʨʠʩ. 5.23, ʙ). ʇʘʪʨʦʥʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ 

ʦʙʨʦʙʮʽ ʥʝʚʝʣʠʢʠʭ ʟʘʛʦʪʦʚʦʢ, ʘ ʧʣʘʥʝʪʘʨʥʝ ï ʧʨʠ ʦʙʨʦʙʮʽ ʚʝʣʠʢʠʭ ʽ ʚʘʞʢʠʭ 

ʟʘʛʦʪʦʚʦʢ. 

 

 

ʈʠʩʫʥʦʢ 5.23 ï ʉʭʝʤʠ ʧʘʪʨʦʥʥʦʛʦ ʽ ʧʣʘʥʝʪʘʨʥʦʛʦ ʰʣʽʬʫʚʘʥʥʷ [3]  

  



76 

ɺʥʫʪʨʽʰʥʻ ʢʨʫʛʣʝ ʧʘʪʨʦʥʥʝ ʰʣʽʬʫʚʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʟʚʠʯʘʡʥʠʭ 

ʚʥʫʪʨʽʰʥʴʦʰʣʽʬʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ (ʨʠʩ. 5.24). ɿʘʛʦʪʦʚʢʘ  ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ 

ʚ ʧʘʪʨʦʥʽ 1, ʟʘʢʨʽʧʣʝʥʦʤʫ ʥʘ ʰʧʠʥʜʝʣʽ ʰʧʠʥʜʝʣʴʥʦʾ ʙʘʙʢʠ 3. ɺʝʨʩʪʘʪʠ ʥʝ 

ʤʘʶʪʴ ʟʘʜʥʴʦʾ ʙʘʙʢʠ. ɯʥʩʪʨʫʤʝʥʪ 4 ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʥʘ ʢʦʥʩʦʣʴʥʦʤʫ ʰʧʠʥ-

ʜʝʣʽ ʰʧʠʥʜʝʣʴʥʦʾ ʙʘʙʢʠ 6, ʫʩʪʘʥʦʚʣʝʥʦʾ ʥʘ ʩʪʦʣʽ 7. ʉʪʽʣ ʨʦʙʠʪʴ ʟʚʦʨʦʪʥʦ-

ʧʦʩʪʫʧʘʣʴʥʠʡ ʧʦʟʜʦʚʞʥʽʡ ʨʫʭ. ʇʨʠ ʨʦʙʦʪʽ ʟʘʛʦʪʦʚʢʘ ʟʘʢʨʠʚʘʻʪʴʩʷ ʢʦʞʫʭʦʤ 

2. ʇʨʠʩʪʨʽʡ 5 ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʦʙʨʦʙʢʠ ʪʦʨʮʽʚ ʟʘʛʦʪʦʚʢʠ. 

 

 

ʈʠʩʫʥʦʢ 5.24 ï ʉʭʝʤʘ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʚʥʫʪʨʽʰʥʴʦʰʣʽʬʫʚʘʣʴʥʦʛʦ ʚʝʨʩʪʘʪʘ 
 

ɿʘʢʨʽʧʣʝʥʥʷ ʪʘ ʮʝʥʪʨʫʚʘʥʥʷ ʜʝʪʘʣʝʡ ʧʨʠ ʚʥʫʪʨʽʰʥʴʦʤʫ ʰʣʽʬʫʚʘʥʥʽ 

ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʩʘʤʦʮʝʥʪʨʫʚʘʣʴʥʠʭ ʧʘʪʨʦʥʘʭ. ɼʣʷ ʰʣʽʬʫʚʘʥʥʷ ʦʪʚʦʨʽʚ ʚ ʟʫ-

ʙʯʘʩʪʠʭ ʢʦʣʝʩʘʭ ʾʭ ʟʘʢʨʽʧʣʶʶʪʴ ʚ ʩʧʝʮʽʘʣʴʥʠʭ ʧʘʪʨʦʥʘʭ ʟ ʮʝʥʪʨʫʚʘʥʥʷʤ 

ʨʦʣʠʢʘʤʠ ʘʙʦ ʢʫʣʴʢʘʤʠ ʧʦ ʧʦʯʘʪʢʦʚʽʡ ʦʢʨʫʞʥʦʩʪʽ ʘʙʦ ʟ ʮʝʥʪʨʫʚʘʥʥʷʤ ʩʧʝ-

ʮʽʘʣʴʥʠʤʠ ʟʫʙʯʘʩʪʠʤʠ ʢʦʣʝʩʘʤʠ, ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʝʢʩʮʝʥʪʨʠʯʥʦ ʧʦ ʚʽʜʥʦ-

ʰʝʥʥʶ ʜʦ ʩʚʦʻʾ ʦʩʽ [3]. 

ɼʣʷ ʰʣʽʬʫʚʘʥʥʷ ʪʦʨʮʷ ʜʝʪʘʣʽ ʧʽʩʣʷ ʰʣʽʬʫʚʘʥʥʷ ʦʪʚʦʨʫ ʚ ʥʽʡ ʜʦʮʽʣʴʥʦ 

ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʚʝʨʩʪʘʪʘʤʠ, ʱʦ ʤʘʶʪʴ ʢʨʽʤ ʢʦʣʘ 4 ʜʣʷ ʰʣʽʬʫʚʘʥʥʷ ʦʪʚʦʨʫ 

ʜʨʫʛʝ ʢʦʣʦ5 ʜʣʷ ʰʣʽʬʫʚʘʥʥʷ ʪʦʨʮʷ (ʨʠʩ. 5.24); ʮʝ ʟʘʙʝʟʧʝʯʫʻ ʜʦʪʨʠʤʘʥʥʷ ʜʦ-

ʧʫʩʢʫ ʧʘʨʘʣʝʣʴʥʦʩʪʽ ʪʦʨʮʝʚʦʾ ʧʦʚʝʨʭʥʽ ʜʦ ʦʩʽ ʦʪʚʦʨʫ ʜʝʪʘʣʽ, ʪʘʢ ʷʢ ʰʣʽʬʫʚʘʥ-

ʥʷ ʡʜʝ ʟ ʦʜʥʽʻʾ ʫʩʪʘʥʦʚʢʠ ʜʝʪʘʣʽ; ʧʨʠ ʮʴʦʤʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʧʦʩʦʙʫ ʧʣʘʥʝʪʘʨʥʦʛʦ ʰʣʽʬʫʚʘʥʥʷ ʜʝʪʘʣʴ ʥʝʨʫʭʦ-

ʤʘ, ʦʪʚʦʨʠ ʰʣʽʬʫʶʪʴ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʘʙʦ ʚʝʨʪʠʢʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ ʟ 

ʧʣʘʥʝʪʘʨʥʠʤ ʨʫʭʦʤ ʰʧʠʥʜʝʣʷ. ʐʧʠʥʜʝʣʴ ʟ ʰʣʽʬʫʚʘʣʴʥʠʤ ʢʨʫʛʦʤ ʤʘʻ ʯʦ-

ʪʠʨʠ ʨʫʭʫ(ʨʠʩ. 5.23, ʙ):  

ï ʦʙʝʨʪʘʥʥʷ ʥʘʚʢʦʣʦ ʩʚʦʻʾ ʦʩʽ; 

ï ʧʣʘʥʝʪʘʨʥʠʡ ʨʫʭ ʧʦ ʢʦʣʫ ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʽ; 

ï ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ ʫʟʜʦʚʞ ʦʩʽ ʜʝʪʘʣʽ; 

ï ʧʦʧʝʨʝʯʥʫ ʧʦʜʘʯʫ.  

ʇʨʠ ʚʥʫʪʨʽʰʥʴʦʤʫ ʙʝʟʮʝʥʪʨʦʚʦʤʫ ʰʣʽʬʫʚʘʥʥʽ(ʨʠʩ. 5.25) ʟʘʛʦʪʦʚʢʘ 1 
ʫʩʪʘʥʦʚʣʝʥʘ ʤʽʞ ʚʝʜʫʯʠʤ ʨʦʣʠʢʦʤ 2, ʦʧʦʨʥʠʤ 3 ʽ ʧʨʠʪʠʩʢʥʠʤ ʨʦʣʠʢʦʤ 
4. ɺʝʜʫʯʠʡ ʨʦʣʠʢ ʦʙʝʨʪʘʻʪʴʩʷ ʚʽʜ ʩʚʦʛʦ ʧʨʠʚʦʜʘ ʽ ʩʠʣʘʤʠ ʪʝʨʪʷ ʦʙʝʨʪʘʻ 
ʟʘʛʦʪʦʚʢʫ. ʆʩʪʘʥʥʷ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʦʙʝʨʪʘʻ ʦʧʦʨʥʠʡ ʽ ʧʨʠʪʠʩʢʥʠʡ ʨʦʣʠʢʠ.  
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ɺ ʦʩʴʦʚʦʤʫ ʥʘʧʨʷʤʢʫ ʟʘʛʦʪʦʚʢʘ ʬʽʢʩʫʻʪʴʩʷ ʦʧʦʨʥʦʶ ʚʪʫʣʢʦʶ. ʐʣʽʬʫʚʘʣʴ-
ʥʠʡ ʢʨʫʛ 5 ʤʘʻ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʨʠʚʦʜ. ʎʝʡ ʚʠʜ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʰʣʽʬʫ-
ʚʘʥʥʷ ʢʦʨʦʪʢʠʭ ʢʽʣʝʮʴ, ʱʦ ʤʘʶʪʴ ʪʦʯʥʫ ʟʦʚʥʽʰʥʶ ʧʦʚʝʨʭʥʶ. 

 

ʈʠʩʫʥʦʢ 5.25 ï ʉʭʝʤʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʙʝʟʮʝʥʪʨʦʚʦʛʦ ʰʣʽʬʫʚʘʥʥʷ [24]  
 
ʊʦʯʥʽʩʪʴ ʦʙʨʦʙʢʠ ʧʨʠ ʙʝʟʮʝʥʪʨʦʚʦʤʫ ʰʣʽʬʫʚʘʥʥʽ ʧʦ ʜʽʘʤʝʪʨʫ ʤʦʞʥʘ 

ʦʪʨʠʤʘʪʠ 6ï7 ʢʚʘʣʽʪʝʪʫ, ʘ ʪʦʯʥʽʩʪʴ ʥʘ ʢʦʥʮʝʥʪʨʠʯʥʽ ʽ ʧʘʨʘʣʝʣʴʥʽʩʪʴ ʦʩʝʡ 
ʚʥʫʪʨʽʰʥʴʦʛʦ ʦʪʚʦʨʫ ʽ ʟʦʚʥʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʜʦ 0,003 ʤʤ. ʎʝʡ ʩʧʦʩʽʙ ʤʦʞʥʘ 
ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʰʣʽʬʫʚʘʥʥʷ ʜʝʪʘʣʝʡ ʜʽʘʤʝʪʨʦʤ ʚʽʜ 10 ʜʦ 
200 ʤʤ ʟ ʥʘʩʢʨʽʟʥʠʤʠ ʽ ʛʣʫʭʠʤʠ ʦʪʚʦʨʘʤʠ, ʘ ʪʘʢʦʞ ʟ ʢʦʥʽʯʥʠʤʠ ʦʪʚʦʨʘʤʠ. 
ʄʦʞʥʘ ʪʘʢʦʞ ʰʣʽʬʫʚʘʪʠ ʦʪʚʦʨʠ ʚ ʜʝʪʘʣʷʭ, ʱʦ ʤʘʶʪʴ ʥʘ ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨ-
ʭʥʽ ʫʩʪʫʧʠ ʽ ʙʫʨʪʠʢʠ. ʎʝʡ ʩʧʦʩʽʙ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʰʣʽʬʫʚʘʥʥʷ 
ʢʽʣʝʮʴ ʧʽʜʰʠʧʥʠʢʽʚ ʢʦʯʝʥʥʷ. ɺʠʤʽʨʶʚʘʥʥʷ ʰʣʽʬʦʚʘʥʦʛʦ ʦʪʚʦʨʫ ʧʨʠ ʙʝʟʮʝ-
ʥʪʨʦʚʦʤʫ ʚʥʫʪʨʽʰʥʴʦʤʫ ʰʣʽʬʫʚʘʥʥʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ. 

ʍʦʥʽʥʛʫʚʘʥʥʷʤ ʥʘʟʠʚʘʶʪʴ ʤʝʪʦʜ ʦʙʨʦʙʢʠ ʧʝʨʝʚʘʞʥʦ ʥʘʩʢʨʽʟʥʠʭ ʮʠʣʽʥ-
ʜʨʠʯʥʠʭ ʧʦʚʝʨʭʦʥʴ ʟʘʛʦʪʦʚʢʠ 1 ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʤʠ ʘʙʨʘʟʠʚʥʠʤʠ ʙʨʫʩʢʘʤʠ, 
ʟʘʢʨʽʧʣʝʥʠʤʠ ʚ ʩʧʝʮʽʘʣʴʥʽʡ ʛʦʣʦʚʮʽ ï ʭʦʥʠ 2 (ʨʠʩ. 5.26). ɹʨʫʩʢʠ ʧʦʩʪʽʡʥʦ ʧʨʠ-
ʪʠʩʢʘʶʪʴʩʷ ʜʦ ʦʙʨʦʙʣʶʚʘʥʦʾ ʧʦʚʝʨʭʥʽ ʤʝʭʘʥʽʯʥʠʤ ʘʙʦ ʽʥʰʠʤ ʧʨʠʩʪʨʦʻʤ. 

 

 

 ʈʠʩʫʥʦʢ 5.26 ï ʉʭʝʤʘ ʭʦʥʽʥʛʫʚʘʥʥʷ  
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ʍʦʥ 2, ʰʘʨʥʽʨʥʦ ʟ'ʻʜʥʘʥʠʡ ʟʽ ʰʧʠʥʜʝʣʝʤ ʚʝʨʩʪʘʪʘ, ʚʠʢʦʥʫʻ ʦʙʝʨʪʘ-

ʣʴʥʠʡ ʽ ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ ʚʽʜʥʦʩʥʦ ʦʩʽ ʥʝʨʫʭʦʤʦʾ ʟʘʛʦʪʦʚʢʠ 1. 

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʰʚʠʜʢʦʩʪʝʡ ʮʠʭ ʨʫʭʽʚ ï V1>V2. ʍʦʥʽʥʛʫʚʘʥʥʷʤ ʩʪʚʦʨʶ-

ʻʪʴʩʷ ʩʧʝʮʠʬʽʯʥʠʡ ʩʽʪʯʘʩʪʠʡ ʤʽʢʨʦʧʨʦʬʽʣʴ ʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽ, ʱʦ ʩʧʨʠʷʻ 

ʢʨʘʱʦʤʫ ʫʪʨʠʤʘʥʥʶ ʟʤʘʟʢʠ ʥʘ ʮʽʡ ʧʦʚʝʨʭʥʽ ʚ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʫʤʦʚʘʭ. 

ʍʦʥʽʥʛʫʚʘʣʴʥʽ ʙʨʫʩʢʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʝʣʝʢʪʨʦʢʦʨʫʥʜʫ ʜʣʷ ʦʙʨʦʙʢʠ ʩʪʘʣʽ ʽ 

ʢʘʨʙʽʜʫ ʢʨʝʤʥʽʶ ʜʣʷ ʦʙʨʦʙʢʠ ʯʘʚʫʥʘ. ʍʦʥʽʥʛʫʚʘʥʥʷʤ ʦʜʝʨʞʫʶʪʴ ʪʦʯʥʽʩʪʴ 

ʧʦ 6ï5 ʢʚʘʣʽʪʝʪʫ ʽ ʰʦʨʩʪʢʽʩʪʴ Ra = 0,4ï0,08 ʤʢʤ. ʍʦʥʽʥʛʫʚʘʥʥʷ ʚʠʢʦʥʫʶʪʴ 

ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʦʜʥʦ- ʽ ʙʘʛʘʪʦʰʧʠʥʜʝʣʴʥʠʤʠ, 

ʚʝʨʪʠʢʘʣʴʥʠʤʠ ʽ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ. 

ʍʦʥʽʥʛʫʚʘʥʥʷ ʤʘʻ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʥʫʪʨʽʰʥʽʤ ʰʣʽʬʫʚʘʥʥʷʤ ʥʘʩʪʫʧʥʽ 

ʧʝʨʝʚʘʛʠ: 

ï ʟʘʙʝʟʧʝʯʝʥʥʷ ʮʠʣʽʥʜʨʠʯʥʦʩʪʽ ʧʦʚʝʨʭʥʽ ʦʪʚʦʨʫ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʚʽ-

ʜʪʠʩʢʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ, ʷʢʠʡ ʤʘʻ ʤʽʩʮʝ ʧʨʠ ʨʦʙʦʪʽ ʥʘ ʚʥʫʪʨʽʰʥʴʦʰʣʽʬʫʚʘ-

ʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ; 

ï ʚʽʜʩʫʪʥʽʩʪʴ ʚʽʙʨʘʮʽʡ; 

ï ʧʣʘʚʥʽʩʪʴ ʭʦʜʫ ʭʦʥʽʥʛʫʚʘʣʴʥʦʾ ʛʦʣʦʚʢʠ, ʱʦ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘʚʜʷʢʠ ʛ̔ -

ʜʨʘʚʣʽʯʥʽʡ ʧʦʜʘʯʽ. 

ʇʨʠʧʫʩʢ ʥʘ ʭʦʥʽʥʛʫʚʘʥʥʷ ʚʽʜ 0,05 ʜʦ 0,10 ʤʤ ʤʦʞʝ ʙʫʪʠ ʟʥʷʪʠʡ ʟʘ 1ï2 ʭʚ. 

ʇʨʦʮʝʩ ʧʨʠʪʠʨʘʥʥʷ (ʜʦʚʝʜʝʥʥʷ) ʦʪʚʦʨʽʚ ʧʦʣʷʛʘʻ ʫ ʟʤʝʥʰʝʥʽ ʰʦʨʩʪ-

ʢʦʩʪʽ ʥʘ ʧʦʚʝʨʭʥʽ ʦʪʚʦʨʫ ʧʽʩʣʷ ʡʦʛʦ ʯʠʩʪʦʚʦʾ ʦʙʨʦʙʢʠ ʯʘʚʫʥʥʠʤʠ ʘʙʦ ʤʽʜ-

ʥʠʤʠ ʧʨʠʪʠʨʘʤʠ (ʨʠʩ. 5.27), ʱʦ ʩʪʚʦʨʶʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʫʞʠʥ ʪʠʩʢ ʥʘ 

ʩʪʽʥʢʠ ʦʪʚʦʨʫ. 

 

 

ʈʠʩʫʥʦʢ 5.27 ï ɻʦʣʦʚʢʘ ʟ ʯʘʚʫʥʥʠʤʠ ʧʨʠʪʠʨʘʤʠ [24]  

 

ʇʨʠʪʠʨʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʧʨʠ ʦʙʝʨʪʘʥʥʽ ʧʨʠʪʠʨʫ ʟʤʽʥʥʦ ʚ ʦʙʦʭ ʥʘ-

ʧʨʷʤʢʘʭ ʥʘ ʧʽʚʦʙʝʨʪʘ ʟ ʦʜʥʦʯʘʩʥʠʤ ʧʝʨʝʤʽʱʝʥʥʷʤ ʡʦʛʦ ʚʟʜʦʚʞ ʦʩʽ ʦʙʨʦʙ-

ʣʶʚʘʥʦʛʦ ʦʪʚʦʨʫ. ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʧʨʠʪʠʨ ʧʦʣʠʚʘʻʪʴʩʷ ʛʘʩʦʤ. ʊʘʢʠʤ ʤʝʪʦ-

ʜʦʤ ʦʪʨʠʤʫʶʪʴ ʰʦʨʩʪʢʽʩʪʴ ʧʦʚʝʨʭʥʽ ʧʦ Ra = 0,04 ï 0,16 ʤʢʤ, ʘʣʝ ʚʦʥʘ ʥʝ 

ʚʠʧʨʘʚʣʷʶʪʴ ʥʽ ʦʚʘʣʴʥʦʩʪʽ, ʥʽ ʢʦʥʫʩʥʦʩʪʽ ʦʪʚʦʨʫ. ʇʨʠʪʠʨʘʥʥʷ ʻ ʤʘʣʦʧʨʦ-

ʜʫʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʥʽ, ʪʘʢ ʷʢ ʧʨʦʚʦʜʠʪʴʩʷ ʜʦʩʠʪʴ ʧʦʚʽʣʴ-

ʥʦ ʽ ʪʦʤʫ ʚ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʥʝ ʯʘʩʪʦ. 

ʆʙʨʦʙʢʫ ʦʪʚʦʨʽʚ ʙʝʟ ʟʥʷʪʪʷ ʩʪʨʫʞʢʠ ʚʠʢʦʥʫʶʪʴ ʪʘʢʠʤʠ ʤʝʪʦʜʘʤʠ, ʷʢ 

ʢʘʣʽʙʨʫʚʘʥʥʷ (ʜʦʨʥʫʚʘʥʥʷ) ʧʨʦʰʠʚʢʘʤʠ (ʜʦʨʥʘʤʠ) ʪʘ ʢʫʣʴʢʘʤʠ, ʘ ʪʘʢʦʞ 

ʨʦʟʢʘʯʫʚʘʥʥʷ ʦʪʚʦʨʽʚ.  
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ʈʦʟʢʦʯʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʦʙʨʦʙʢʠ ʮʠʣʽʥʜʨʠʯʥʠʭ, ʢʦʥʽʯʥʠʭ, 

ʧʣʦʩʢʠʭ ʽ ʬʘʩʦʥʥʠʭ ʧʦʚʝʨʭʦʥʴ. ʗʢ ʜʘʚʠʣʴʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʨʦʣʠʢʠ ʽ ʢʫʣʴʢʠ. ʈʦʣʠʢʠ, ʟʘʢʨʽʧʣʝʥʽ ʚ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʠʩʪʨʦʷʭ, ʧʨʘʮʶʶʪʴ 

ʧʨʠ ʧʦʟʜʦʚʞʥʽʡ ʘʙʦ ʧʦʧʝʨʝʯʥʽʡ ʧʦʜʘʯʽ (ʨʠʩ. 5.28). ʇʨʠ ʦʙʨʦʙʮʽ ʚʥʫʪʨʽʰʥʽʭ 

ʧʦʚʝʨʭʦʥʴ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʦʟʢʘʪʥʠʢʠ (ʨʠʩ. 5.28, ʙ, ʚ, ʛ), ʱʦ ʜʦʟʚʦʣʷʶʪʴ 

ʚʝʩʪʠ ʧʨʦʮʝʩ ʜʝʬʦʨʤʫʚʘʥʥʷ ʦʜʥʦʯʘʩʥʦ ʜʝʢʽʣʴʢʦʤʘ ʨʦʣʠʢʘʤʠ. 

 

 

ʈʠʩʫʥʦʢ 5.28 ï ʉʭʝʤʘ ʦʙʢʘʪʫʚʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʨʦʣʠʢʦʤ 

ʪʘ ʨʦʟʢʘʪʥʠʢʦʤ 

 

ʈʦʟʢʦʯʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʢʘʪʥʠʢʽʚ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʦʪʨʠ-

ʤʘʥʥʷ ʱʽʣʴʥʦʾ ʽ ʛʣʘʜʢʦʾ ʧʦʚʝʨʭʥʽ ʦʪʚʦʨʫ ʽ ʧʨʦʚʦʜʠʪʴʩʷ ʩʪʘʣʝʚʠʤʠ, ʟʘʛʘʨʪʦ-

ʚʘʥʠʤʠ ʽ ʚʽʜʰʣʽʬʦʚʘʥʠʤʠ ʨʦʣʠʢʘʤʠ ʙʦʯʢʦʧʦʜʽʙʥʦʾ ʬʦʨʤʠ (ʜʠʚ. ʨʠʩ. 5.28, 

ʙ, ʚ, ʛ). ʈʦʣʠʢʠ (10ï12 ʰʪ.) ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʚ ʩʪʘʣʝʚʦʤʫ ʢʦʨʧʫʩʽ, ʷʢʠʡ 

ʩʣʫʞʠʪʴ ʜʣʷ ʥʠʭ ʦʧʦʨʥʦʶ ʧʦʚʝʨʭʥʝʶ. ʅʝʜʦʣʽʢʦʤ ʨʦʟʢʦʯʫʚʘʥʥʷ ʻ ʩʢʣʘʜ-

ʥʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʪʦʯʥʦʛʦ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʦʪʚʦʨʫ ʚʥʘʩʣʽʜʦʢ ʚʝʣʠʢʦʛʦ ʪʠʩʢʫ 

ʥʘ ʩʪʽʥʢʠ ʦʪʚʦʨʫ, ʥʝʨʽʚʥʦʤʽʨʥʦʾ ʪʦʚʱʠʥʠ ʩʪʽʥʦʢ ʽ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ 

ʜʝʪʘʣʽ. ʎʽ ʬʘʢʪʦʨʠ ʚʠʢʣʠʢʘʶʪʴ ʜʝʬʦʨʤʘʮʽʶ ʜʝʪʘʣʽ. ʐʚʠʜʢʽʩʪʴ ʨʦʟʢʦʯʫʚʘʥ-

ʥʷ ʜʦ 200 ʤ/ʭʚ, ʧʦʜʘʯʘ ʜʦ 5 ʤʤ/ʦʙ. ʈʦʟʢʦʯʫʚʘʥʥʷ ʚʠʤʘʛʘʻ ʧʦʩʠʣʝʥʦʛʦ ʟʤʘ-

ʱʫʚʘʥʥʷ ʨʦʙʦʯʦʾ ʧʦʚʝʨʭʥʽ. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽʥʦʜʽ ʟʘʢʦʯʫʚʘʥʥʷ ʟʘʜʠʨʦʢ, ʚ 

ʩʪʽʥʢʠ ʦʪʚʦʨʫ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʥʝʙʘʞʘʥʽ ʥʘʩʣʽʜʢʠ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʝʪʘʣʽ, 

ʪʦʤʫ ʥʝʦʙʭʽʜʥʦ ʧʦʧʝʨʝʜʥʴʦ ʨʦʟʛʦʨʪʘʪʠ ʦʪʚʽʨ ʥʘʯʠʩʪʦ. 

ʂʘʣʽʙʨʫʚʘʥʥʷ ʦʪʚʦʨʽʚ ʚʠʢʦʥʫʶʪʴ ʧʨʦʰʪʦʚʭʫʚʘʥʥʷʤ ʘʙʦ ʧʨʦʪʷʛʫʚʘʥ-

ʥʷʤ ʽʥʩʪʨʫʤʝʥʪʘ ʢʨʽʟʴ ʥʝʙʘʛʘʪʦ ʤʝʥʰʠʡ ʟʘ ʨʦʟʤʽʨʦʤ ʦʪʚʽʨ (ʨʠʩ. 5.27).  

ʉʧʝʮʽʘʣʴʥʘ ʦʧʨʘʚʢʘ ï ʜʦʨʥ ïʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʧʨʠ ʧʨʦʪʷʛʫʚʘʥʥʽ ʽ ʧʨʠ 

ʧʨʦʰʪʦʚʭʫʚʘʥʥʽ (ʨʠʩ. 5.29, ʙ, ʚ). ʂʘʣʽʙʨʫʚʘʥʥʷ ʚʠʢʦʥʫʶʪʴ ʟ ʨʷʩʥʠʤ ʟʤʘʱʫ-

ʚʘʥʥʷʤ (ʩʫʣʴʬʦʬʨʝʟʦʣʦʤ). ʆʜʝʨʞʫʶʪʴ 7ï6 ʢʚʘʣʽʪʝʪʠ ʽ ʰʦʨʩʪʢʽʩʪʴ Ra = 

1,6ï0,8 ʤʢʤ. 

ʂʘʣʽʙʨʫʚʘʥʥʷ ʢʫʣʴʢʦʶ (ʨʠʩ. 5.29, ʘ) ʧʦʣʷʛʘʻ ʚ ʧʨʦʜʘʚʣʶʚʘʥʥʽ ʩʪʘʣʝ-

ʚʦʾ ʟʘʛʘʨʪʦʚʘʥʦʾ ʢʫʣʴʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʝʩʘ ʯʝʨʝʟ ʦʪʚʽʨ, ʷʢʠʡ ʧʝʨʝʜ ʮʠʤ 

ʦʙʨʦʙʣʝʥʦ ʟ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ. ɼʽʘʤʝʪʨ ʢʫʣʴʢʠ ʧʦʚʠʥʝʥ ʙʫʪʠ ʪʨʦʭʠ ʙʽʣʴʰʝ 

ʜʽʘʤʝʪʨʫ ʦʪʚʦʨʫ, ʦʪʨʠʤʘʥʦʛʦ ʧʽʩʣʷ ʧʨʦʜʘʚʣʶʚʘʥʥʷ ʢʫʣʴʢʠ, ʪʘʢ ʷʢ ʚ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʷʚʠʱʝ ʧʨʫʞʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ. ʅʘ ʩʧʝʮʽʘʣʴʥʠʭ 

ʧʨʝʩʘʭ ʜʣʷ ʢʘʣʽʙʨʫʚʘʥʥʷ ʢʫʣʴʢʦʶ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʝ ʧʦʚʝʨʥʝʥʥʷ 

ʢʫʣʴʢʠ. ʐʚʠʜʢʽʩʪʴ ʢʘʣʽʙʨʫʚʘʥʥʷ 2ï7 ʤ/ʭʚ.  
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ʘ, ʙ ï ʧʨʦʰʪʦʚʭʫʚʘʥʥʷʤ ʢʫʣʴʢʠ ʽ ʦʧʨʘʚʢʠ (ʥʘ ʧʨʝʩʘʭ); 

ʚ, ʛ ï ʢʘʣʽʙʨʫʚʘʥʥʷʤ ʟʽ ʩʪʠʩʢʫʚʘʥʥʷʤ ʽ ʟ ʨʦʟʪʷʛʫʚʘʥʥʷʤ ʜʝʪʘʣʽ  

(ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʧʨʦʪʷʛʫʚʘʣʴʥʦʤʫ ʚʝʨʩʪʘʪʽ);  

(1 ï ʦʙʨʦʙʣʶʚʘʥʘ ʜʝʪʘʣʴ; 2 ï ʽʥʩʪʨʫʤʝʥʪ) 

ʈʠʩʫʥʦʢ 5.29 ï ʉʭʝʤʠ ʢʘʣʽʙʨʫʚʘʥʥʷ ʦʪʚʦʨʫ 

 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʽ ʫ ʩʫʯʘʩʥʦʤʫ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ ʚʠʢʦ-

ʨʠʩʪʦʚʫʶʪʴ ʦʙôʻʤʥʝ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʝ ʜʦʨʥʫʚʘʥʥʷ. ʇʽʜ ʯʘʩ ʧʨʦʮʝʩʫ ʯʝʨʝʟ 

ʤʽʩʮʝ ʢʦʥʪʘʢʪʫ ʽʥʩʪʨʫʤʝʥʪʘ (ʜʦʨʥʘ) ʟ ʧʦʚʝʨʭʥʝʶ ʦʪʚʦʨʫ ʧʨʦʭʦʜʠʪʴ ʩʪʨʫʤ 

ʚʝʣʠʢʦʾ ʩʠʣʠ ʽ ʥʠʟʴʢʦʾ ʥʘʧʨʫʛʠ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʥʘʛʨʽʚʘʥʥʷ ʣʦʢʘʣʴʥʦʾ ʢʽʣʴ-

ʮʝʚʦʾ ʧʦʚʝʨʭʥʽ ʜʦ ʪʝʤʧʝʨʘʪʫʨ, ʚʠʱʝ ʬʘʟʦʚʠʭ ʧʝʨʝʪʚʦʨʝʥʴ. ʇʦʚʝʨʭʥʷ ʦʪʚʦʨʫ 

ʦʪʨʠʤʘʻ ʙʽʣʴʰʫ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ, ʥʽʞ ʧʨʠ ʤʝʭʘʥʽʯʥʦʤʫ ʜʦʨʥʫʚʘʥʥʽ. 

 

 

ʇʠʪʘʥʥʷ ʜʣʷ ʢʦʥʪʨʦʣʶ 

 

1. ʇʦʷʩʥʽʪʴ ʪʝʭʥʦʣʦʛʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʩʚʝʨʜʣʽʥʥʷ, ʟʝʥʢʝʨʫʚʘʥʥʷ, ʨʦʟ-

ʛʦʨʪʘʥʥʷ.  

2. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʪʝʭʥʦʣʦʛʽʯʥʝ ʦʩʥʘʱʝʥʥʷ ʜʣʷ ʦʙʨʦʙʢʠ ʦʪʚʦʨʽʚ: 

ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ. 

3. ʅʘʟʚʽʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʦʙʨʦʙʢʠ ʛʣʠʙʦʢʠʭ ʦʪʚʦʨʽʚ: ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʨʽ-

ʟʘʣʴʥʠʡ ʽʥʩʪʨʫʤʝʥʪ. 

4. ʇʦʷʩʥʽʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ ʚʝʨʩʪʘʪʽʚ ʽ ʩʭʝʤʠ ʦʙʨʦʙʢʠ ʥʘ ʛʦ-

ʨʠʟʦʥʪʘʣʴʥʦ-ʨʦʟʪʦʯʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ. 

5. ʇʦʷʩʥʽʪʴ ʪʝʭʥʦʣʦʛʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʪʷʛʫʚʘʥʥʷ. ʆʙʨʦʙʢʘ ʥʘ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʦ- ʽ ʚʝʨʪʠʢʘʣʴʥʦ-ʧʨʦʪʷʞʥʠʭ ʚʝʨʩʪʘʪʘʭ 

6. ʅʘʟʚʽʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʽ ʩʭʝʤʠ ʨʦʙʦʪʠ ʧʨʦʪʷʞʢʠ ʽ 

ʧʨʦʰʠʚʢʠ. ʇʦʷʩʥʽʪʴ ʩʭʝʤʠ ʟʥʷʪʪʷ ʧʨʠʧʫʩʢʫ ʧʨʠ ʧʨʦʪʷʛʫʚʘʥʥʽ. 

7. ʅʘʟʚʽʪʴ ʚʠʜʠ ʢʨʫʛʣʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʰʣʽʬʫʚʘʥʥʷ: ʩʭʝʤʠ ʦʙʨʦʙʢʠ, 

ʦʙʣʘʜʥʘʥʥʷ. 

8. ʅʘʟʚʽʪʴ ʚʠʜʠ ʙʝʟʮʝʥʪʨʦʚʦʛʦ ʰʣʽʬʫʚʘʥʥʷ. ʉʭʝʤʠ ʦʙʨʦʙʢʠ, ʦʙʣʘʜʥʘʥʥʷ. 

9. ʇʦʷʩʥʽʪʴ ʦʧʦʨʷʜʞʫʚʘʣʴʥʫ ʦʙʨʦʙʢʫ ʘʙʨʘʟʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ: ʭʦ-

ʥʽʥʛʫʚʘʥʥʷ, ʧʨʠʪʠʨʘʥʥʷ. 

10. ʇʦʷʩʥʠʪʴ ʤʝʪʦʜʠ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʇʇɼ, ʩʭʝʤʠ ʦʙʨʦʙʢʠ.  
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6 ʄɽʊʆɼʀ ʆɹʈʆɹʂʀ ʇʃʆʉʂʀʍ ʇʆɺɽʈʍʆʅʔ 

 

 

6.1 ʄʝʪʦʜʠ ʦʙʨʦʙʢʠ ʧʣʦʩʢʠʭ ʧʦʚʝʨʭʦʥʴ ʣʝʟʦʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ, 

ʩʭʝʤʠ ʦʙʨʦʙʢʠ, ʪʝʭʥʦʣʦʛʽʯʥʝ ʦʩʥʘʱʝʥʥʷ, ʽʥʩʪʨʫʤʝʥʪ 

 

 

ɼʦ ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʧʣʦʩʢʠʭ ʧʦʚʝʨʭʦʥʴ ʣʝʟʦʚʠʤ ʽʥʩʪʨʫʤʝ-

ʥʪʦʤ ʚʽʜʥʦʩʷʪʴ ʬʨʝʟʝʨʫʚʘʥʥʷ, ʩʪʨʫʛʘʥʥʷ, ʜʦʚʙʘʥʥʷ, ʧʨʦʪʷʛʫʚʘʥʥʷ. 

ʌʨʝʟʝʨʫʚʘʥʥʷï ʮʝ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʡ ʤʝʪʦʜ ʦʙʨʦʙʢʠ ʧʣʦʱʠʥʠ, 

ʢʨʠʚʦʣʽʥʽʡʥʠʭ ʧʦʚʝʨʭʦʥʴ ʽ ʨʽʟʥʠʭ ʢʘʥʘʚʦʢ, ʫʩʪʫʧʽʚ, ʚʠʩʪʫʧʽʚ ʙʘʛʘʪʦʣʝʟʦʚʠ-

ʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ï ʬʨʝʟʘʤʠ, ʱʦ ʚʠʢʦʥʫʶʪʴ ʛʦʣʦʚʥʠʡ ʦʙʝʨʪʘʣʴʥʠʡ ʨʫʭ. 

ʈʫʭ ʧʦʜʘʯʽ ʥʘʡʯʘʩʪʽʰʝ ʦʜʝʨʞʫʻ ʟʘʛʦʪʦʚʢʘ. ʌʨʝʟʝʨʫʚʘʥʥʷ ʙʫʚʘʻ: 

ï ʯʦʨʥʦʚʝ, ʟʘʙʝʟʧʝʯʫʻ 14ï11 ʢʚʘʣʽʪʝʪ ʪʦʯʥʦʩʪʽ ʪʘ ʰʦʨʩʪʢʽʩʪʴ R-

a = 12,5ï3,2 ʤʢʤ; 

ï ʧʦʣʫʯʠʩʪʦʚʝ, ʟʘʙʝʟʧʝʯʫʻ 12ï10 ʢʚʘʣʽʪʝʪ ʪʦʯʥʦʩʪʽ ʪʘ ʰʦʨʩʪʢʽʩʪʴ 

Ra = 3,2ï1,6 ʤʢʤ; 

ï ʯʠʩʪʦʚʝ, ʟʘʙʝʟʧʝʯʫʻ 10ï8 ʢʚʘʣʽʪʝʪ ʪʦʯʥʦʩʪʽ ʪʘ ʰʦʨʩʪʢʽʩʪʴ Ra = 1,6ï

0,8 ʤʢʤ; 

ï ʪʦʥʢʝ, ʟʘʙʝʟʧʝʯʫʻ 8ï6 ʢʚʘʣʽʪʝʪ ʪʦʯʥʦʩʪʽ ʪʘ ʰʦʨʩʪʢʽʩʪʴ Ra = 1,6ï0,2 ʤʢʤ. 

ɺʠʢʦʥʘʪʠ ʬʨʝʟʝʨʫʚʘʥʥʷ ʧʦʚʝʨʭʥʽ ʤʦʞʣʠʚʦ ʥʘ ʬʨʝʟʝʨʥʠʭ ʚʝʨʩʪʘʪʘʭ 

ʩʝʨʝʜ ʷʢʠʭ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʥʩʪʨʫʢʮʽʾ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʢʦʥʩʦʣʴʥʦ-ʬʨʝʟʝʨʥʽ 

ʚʝʨʩʪʘʪʠ ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ ʽ ʚʝʨʪʠʢʘʣʴʥʠʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʦʩʽ ʰʧʠʥʜʝʣʷ, 

ʙʝʟʢʦʥʩʦʣʴʥʽ (ʟ ʭʨʝʩʪʦʚʠʤ ʩʪʦʣʦʤ), ʧʦʚʟʜʦʞʥʴʦ-ʬʨʝʟʝʨʥʽ, ʢʘʨʫʩʝʣʴʥʦ ʬʨʝ-

ʟʝʨʥʽ, ʬʨʝʟʝʨʥʽ ʚʝʨʩʪʘʪʠ ʟ ʏʇʋ. ʂʨʽʤ ʪʦʛʦ ʦʙʨʦʙʢʫ ʬʨʝʟʝʨʫʚʘʥʥʷʤ ʚʠʢʦ-

ʥʫʶʪʴ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʨʦʟʪʦʯʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ, ʪʦʢʘʨʥʦ-ʬʨʝʟʝʨʥʠʭ ʪʘ 

ʩʚʝʨʜʣʠʣʴʥʦ-ʬʨʝʟʝʨʥʦ-ʨʦʟʪʦʯʫʚʘʣʴʥʠʭ ʦʙʨʦʙʥʠʭ ʮʝʥʪʨʘʭ. 

ʂʦʥʩʦʣʴʥʦ-ʬʨʝʟʝʨʫʚʘʣʴʥʠʡ ʚʝʨʩʪʘʪ (ʨʠʩ. 6.1, ʘ) ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ 

ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʦʩʽ ʰʧʠʥʜʝʣʷ ʤʘʻ ʭʦʙʦʪ, ʥʘ ʥʘʧʨʷʤʥʠʭ ʷʢʦʛʦ ʟʘʢʨʽʧʣʶʶʪʴ-

ʩʷ ʧʽʜʚʽʩʢʠ, ʷʢʽ ʩʣʫʞʘʪʴ ʦʧʦʨʘʤʠ ʜʣʷ ʧʨʘʚʦʛʦ ʢʽʥʮʷ ʜʦʚʛʦʾ ʦʧʨʘʚʢʠ ʟ ʽʥ-

ʩʪʨʫʤʝʥʪʦʤ. ʋ ʚʝʨʩʪʘʪʫ ʟ ʚʝʨʪʠʢʘʣʴʥʠʤ ʚʠʢʦʥʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ ʰʧʠʥʜʝ-

ʣʴʥʫ ʛʦʣʦʚʢʫ, ʷʢʘ ʤʦʞʝ ʧʦʚʝʨʪʘʪʠʩʴ ʥʘʚʢʦʣʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʦʩʽ. ɹʝʟʢʦʥʩʦ-

ʣʴʥʦʬʨʝʟʝʨʥʽ ʚʝʨʩʪʘʪʠ (ʨʠʩ 6.1, ʙ) ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʦʙʨʦʙʢʠ ʚʝʣʠʢʠʭ 

ʜʝʪʘʣʝʡ, ʪʘʢʦʞ ʦʩʥʘʱʝʥʥʽ ʧʦʚʦʨʦʪʥʦʶ ʰʧʠʥʜʝʣʴʥʦʶ ʛʦʣʦʚʢʦʶ. ʆʩʦʙʣʠʚʦ-

ʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ ʮʠʭ ʚʝʨʩʪʘʪʽʚ ï ʚʽʜʩʫʪʥʽʩʪʴ ʢʦʥʩʦʣʽ, ʥʘʷʚʥʽʩʪʴ ʤʘʩʠʚʥʦʾ 

ʩʪʘʥʠʥʠ ʽ ʩʪʦʷʢʠ, ʧʽʜʚʠʱʝʥʽ ʞʦʨʩʪʢʽʩʪʴ, ʧʦʪʫʞʥʽʩʪʴ ʽ ʰʚʠʜʢʦʭʽʜʥʽʩʪʴ, 

ʯʝʨʚôʷʯʥʦ-ʨʝʡʢʦʚʠʡ ʧʨʠʚʦʜ ʧʦʜʘʯʽ ʩʪʦʣʘ. ɺʩʝ ʮʝ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʪʦʯ-

ʥʽʩʪʴ ʽ ʷʢʽʩʪʴ ʦʙʨʦʙʢʠ ʧʨʠ ʧʽʜʚʠʱʝʥʠʭ ʨʝʞʠʤʘʭ ʨʽʟʘʥʥʷ. 

ʋ ʧʦʟʜʦʚʞʥʴʦ-ʬʨʝʟʝʨʥʠʭ ʚʝʨʩʪʘʪʽʚ ʩʪʽʣ ʤʦʞʝ ʧʝʨʝʤʽʱʘʪʠʩʷ ʪʽʣʴʢʠ ʚ 

ʦʜʥʦʤʫ ï ʧʦʟʜʦʚʞʥʴʦʤʫ ʥʘʧʨʷʤʢʫ. ʅʘ ʩʪʘʥʠʥʽ ʟʤʦʥʪʦʚʘʥʽ ʩʪʽʡʢʽ, ʱʦ ʩʢʨʽʧ-

ʣʝʥʽ ʟʚʝʨʭʫ ʙʘʣʢʦʶ. ʇʦ ʥʘʧʨʷʤʥʠʤ ʩʪʦʡʦʢ ʤʦʞʝ ʧʝʨʝʤʽʱʘʪʠʩʷ ʪʨʘʚʝʨʩʘ ʥʘ 

ʷʢʽʡ ʚʩʪʘʥʦʚʣʝʥʽ ʜʚʽ ʰʧʠʥʜʝʣʴʥʽ ʛʦʣʦʚʢʠ ʟ ʚʝʨʪʠʢʘʣʴʥʠʤʠ ʰʧʠʥʜʝʣʷʤʠ. ʅʘ 

ʥʘʧʨʷʤʥʠʭ ʩʪʦʡʦʢ ʟʤʦʥʪʦʚʘʥʽ ʜʚʽ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʰʧʠʥʜʝʣʴʥʽ ʛʦʣʦʚʢʠ. ʌʨʝ-

ʟʝʨʥʽ ʛʦʣʦʚʢʠ ʧʦʚʦʨʦʪʥʽ. ɼʝʪʘʣʴ ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʥʘ ʩʪʦʣʽ ʚʝʨʩʪʘʪʘ ʟʘ ʜʦʧʦ-

ʤʦʛʦʶ ʧʨʠʩʪʨʦʾʚ ʽ ʦʜʝʨʞʫʻ ʧʦʟʜʦʚʞʥʻ ʧʝʨʝʤʽʱʝʥʥʷ. ɻʦʣʦʚʥʠʤ ʨʫʭʦʤ ʻ 
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ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʽʚ. ʂʦʞʥʘ ʬʨʝʟʝʨʥʘ ʛʦʣʦʚʢʘ ʤʘʻ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʨʠ-

ʚʦʜ. 

 

ʘ ï ʚʝʨʪʠʢʘʣʴʥʠʡ ʢʦʥʩʦʣʴʥʦ-ʬʨʝʟʝʨʫʚʘʣʴʥʠʡ ʚʝʨʩʪʘʪ; 

ʙ ï ʙʝʟʢʦʥʩʦʣʴʥʠʡ ʬʨʝʟʝʨʫʚʘʣʴʥʠʡ ʚʝʨʩʪʘʪ; 

ʚ ï ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʬʨʝʟʝʨʫʚʘʣʴʥʠʡ ʚʝʨʩʪʘʪ; 

ʛ ï ʧʦʟʜʦʚʞʥʴʦ-ʬʨʝʟʝʨʫʚʘʣʴʥʠʡ ʚʝʨʩʪʘʪ 

ʈʠʩʫʥʦʢ 6.1 ï ʇʨʠʢʣʘʜʠ ʬʨʝʟʝʨʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʽʚ[28]  

 

ɼʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʜʝʪʘʣʽ ʥʘ ʚʝʨʩʪʘʪʽ ʧʨʠ ʬʨʝʟʝʨʫʚʘʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʤʘʰʠʥʥʽ ʣʝʱʘʪʘ, ʧʨʠʭʚʘʪʠ, ʢʦʩʠʥʮʽ, ʫʥʽʚʝʨʩʘʣʴʥʦ-ʟʙʽʨʥʽ ʧʨʠʩʪʨʦʾ (ʋɿʇ), 

ʫʧʦʨʠ ʡ ʽʥ. 

ʋʩʽ ʬʨʝʟʠ ʧʦ ʢʦʥʩʪʨʫʢʮʽʾ ʘʙʦ ʬʦʨʤʽ ʟʫʙʘ ʙʫʚʘʶʪʴ ʜʚʦʭ ʪʠʧʽʚ (ʨʠʩ. 

6.2): ʬʨʝʟʠ ʟ ʛʦʩʪʨʠʤʠ (ʘ) ʽ ʬʨʝʟʠ ʟ ʟʘʪʠʣʦʚʘʥʠʤʠ (ʙ) ʟʫʙô̫ ʤʠ. 

 

 

ʈʠʩʫʥʦʢ 6.2 ï ʌʦʨʤʘ ʟʫʙʚ̔ ʬʨʝʟ  



83 

ɿʘʜʥʷ ʧʦʚʝʨʭʥʷ ʟʘʪʠʣʦʚʘʥʠʭ ʬʨʝʟ ʫʪʚʦʨʝʥʘ ʩʧʽʨʘʣʣʶ ɸʨʭʽʤʝʜʘ. ɿʘ-

ʪʦʯʫʚʘʥʥʷ ʟʫʙôʾʚ ʚʠʢʦʥʫʻʪʴʩʷ ʧʦ ʧʝʨʝʜʥʽʡ ʧʦʚʝʨʭʥʽ. ʊʘʢʽ ʬʨʝʟʠ ʚʠʢʦʨʠʩʪʦ-

ʚʫʶʪʴʩʷ ʜʣʷ ʦʙʨʦʙʢʠ ʬʘʩʦʥʥʠʭ ʢʨʠʚʦʣʽʥʽʡʥʠʭ ʧʦʚʝʨʭʦʥʴ. 

ʌʨʝʟʠ ʟ ʛʦʩʪʨʠʤʠ ʟʫʙôʷʤʠ ʤʘʶʪʴ ʙʽʣʴʰ ʚʠʩʦʢʫ ʩʪʽʡʢʽʩʪʴ ʽ ʜʘʶʪʴ ʤʝ-

ʥʰʫ ʰʦʨʩʪʢʽʩʪʴ. ʌʨʝʟʠ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʜʨʽʙʥʠʤʠ (ʪʠʧ 1) ʽ ʚʝʣʠʢʠʤʠ 

ʟʫʙô̫ ʤʠ (ʪʠʧ 2). ʆʩʪʘʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠ ʯʦʨʥʦʚʽʡ ʦʙʨʦʙʮʽ, ʘ ʧʝʨʰʦʛʦ 

ʪʠʧʫ ï ʜʣʷ ʯʠʩʪʦʚʦʾ ʽ ʥʘʧʽʚʯʠʩʪʦʚʦʾ ʦʙʨʦʙʢʠ. 

ʌʨʝʟʠ (ʨʠʩ. 6.3) ʢʣʘʩʠʬʽʢʫʶʪʴ: 

ï ʟʘ ʤʽʩʮʝʤ ʨʦʟʪʘʰʫʚʘʥʥʷ ʨʽʟʘʣʴʥʠʭ ʟʫʙôʾʚ ʥʘ ʢʦʨʧʫʩʽ ï ʥʘ ʮʠʣʽʥʜʨʠ-

ʯʥʽ (ʘ), ʪʦʨʮʝʚʽ (ʛ, ʜ), ʜʠʩʢʦʚʽ ï ʦʜʥʦʙʽʯʥʽ (ʚʽʜʨʽʟʥʽ), ʜʚʦʭ- ʽ ʪʨʠʩʪʦʨʦʥʥʽ (ʙ), 

ʢʽʥʮʝʚʽ (ʚ), ʬʘʩʦʥʥʽ (ʝ), ʢʫʪʦʚʽ (ʞ, ʟ), ʯʝʨʚ'ʷʯʥʽ ʡ ʽʥ.; 

ï ʟʘ ʥʘʧʨʷʤʢʦʤ ʟʫʙôʾ ʚ ʚʽʜʥʦʩʥʦ ʦʩʽ ï ʧʨʷʤʦʟʫʙʽ (ʙ, ʜ), ʟʽ ʩʧʽʨʘʣʴʥʠʤ 

ʟʫʙʦʤ (ʘ, ʚ, ʛ); 

ï ʟʘ ʩʧʦʩʦʙʦʤ ʫʩʪʘʥʦʚʢʠ ʥʘ ʚʝʨʩʪʘʪʽ ï ʥʘʩʘʜʥʽ (ʘ, ʙ, ʝ) ʽ ʭʚʦʩʪʦʚʽ (ʚ, ʛ, ʜ); 

ï ʟʘ ʚʠʜʦʤ  ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫï ʰʚʠʜʢʦʨʽʟʘʣʴʥʽ, ʪʚʝʨʜʦ-

ʩʧʣʘʚʥʽ, ʝʣʴʙʦʨʦʚʽ; 

ï ʟʘ ʢʦʥʩʪʨʫʢʮʽʻʶ ï ʩʫʮʽʣʴʥʽ (ʟʽ ʰʚʠʜʢʦʨʽʟʘʣʴʥʦʾ ʩʪʘʣʽ), ʟ ʥʘʧʘʷʥʠʤʠ 

ʧʣʘʩʪʠʥʢʘʤʠ, ʽʟ ʢʨʫʛʣʠʤʠ ʽ ʙʘʛʘʪʦʛʨʘʥʥʠʤʠ ʧʣʘʩʪʠʥʢʘʤʠ, ʱʦ ʥʝ ʧʝʨʝʪʦʯʫ-

ʶʪʴʩʷ, ʚʩʪʘʚʥʠʤʠ (ʛ, ʜ) ʟʫʙô̫ ʤʠ. 

 

 

ʈʠʩʫʥʦʢ 6.3 ï ʊʠʧʠ ʬʨʝʟ ʪʘ ʩʭʝʤʠ ʬʨʝʟʝʨʫʚʘʥʥʷ ʥʘ ʬʨʝʟʝʨʫʚʘʣʴʥʠʭ 

ʚʝʨʩʪʘʪʘʭ ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʪʘ ʚʝʨʪʠʢʘʣʴʥʦʶ ʚʽʩʩʶ ʰʧʠʥʜʝʣʷ [29; 31]  

 

ɺʩʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʩʭʝʤʠ ʬʨʝʟʝʨʫʚʘʥʥʷ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ 2 ʦʩʥʦʚʥʠʭ ʪʠʧʠ: 

ï ʮʠʣʽʥʜʨʠʯʥʝ ʬʨʝʟʝʨʫʚʘʥʥʷ ï ʢʦʣʠ ʨʽʟʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʟʫʙôʷʤʠ, ʨʦʟ-

ʪʘʰʦʚʘʥʠʤʠ ʥʘ ʮʠʣʽʥʜʨʠʯʥʽʡ ʪʚʽʨʥʽʡ (ʨʠʩ. 6.3, ʘ); 

ï ʪʦʨʮʝʚʝ ʬʨʝʟʝʨʫʚʘʥʥʷ ï ʚʠʢʦʥʫʻʪʴʩʷ ʟʫʙô̫ ʤʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ 

ʪʦʨʮʝʚʽʡ ʯʘʩʪʠʥʽ ʬʨʝʟʠ (ʨʠʩ. 6.3, ʛ). 

ʇʨʠ ʬʨʝʟʝʨʫʚʘʥʥʽ ʮʠʣʽʥʜʨʠʯʥʠʤʠ, ʜʠʩʢʦʚʠʤʠ, ʢʫʪʦʚʠʤʠ ʽ ʬʘʩʦʥʥʠ-

ʤʠ ʬʨʝʟʘʤʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʚʽ ʩʭʝʤʠ ʨʽʟʘʥʥʷ (ʩʭʝʤʠ ʟʥʷʪʪʷ ʧʨʠʧʫʩʢʫ) (ʨʠʩ. 

6.4): ʟʫʩʪʨʽʯʥʝ (ʧʨʦʪʠ ʧʦʜʘʯʽ) (ʘ) ʽ ʧʦʧʫʪʥʝ (ʧʦ ʧʦʜʘʯʽ) (ʙ) ʬʨʝʟʝʨʫʚʘʥʥʷ. 


