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1 ʈʘʟʜʝʣ I. ʆʉʅʆɺʓ ʊɽʆʈʀʀ ʀ ʋʉʊʈʆʁʉʊɺʆ 
ʂʈɽʁʉɽʈʉʂʀʍ ʗʍʊ 
ɻʣʘʚʘ 1. ʕʣʝʤʝʥʪʳ ʪʝʦʨʠʠ ʧʘʨʫʩʥʦʡ ʷʭʪʳ. 

1.1 ʊʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʧʘʨʫʩʥʦʡ ʷʭʪʝ. 

ʂ ʫʨʦʚʥʶ ʢʦʤʬʦʨʪʘ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʙʦʨʪʫ ʧʘʨʫʩʥʳʭ ʷʭʪ, ʚ ʯʘʩʪʥʦʩʪʠ ʢʨʝʡʩʝʨʩʢʦ-ʛʦʥʦʯʥʳʭ 
ʢʣʘʩʩʦʚ, ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʠʟʚʝʩʪʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʥʘʟʥʘʯʝʥʠʝʤ. ʆʜʥʘʢʦ ʩʘʤʳʡ 
ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʢʦʤʬʦʨʪʘ, ʩʘʤʳʝ ʩʦʚʝʨʰʝʥʥʳʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʧʘʨʫʩʦʚ, ʩʘʤʳʝ 
ʩʦʚʨʝʤʝʥʥʳʝ ʵʣʝʢʪʨʦʥʥʳʝ ʧʨʠʙʦʨʳ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʷʭʪʦʡ ʦʢʘʞʫʪʩʷ ʙʝʩʧʦʣʝʟʥʳʤʠ, ʝʩʣʠ ʦʥʘ ʥʝ 
ʙʫʜʝʪ ʦʙʣʘʜʘʪʴ ʤʦʨʝʭʦʜʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʛʘʨʘʥʪʠʨʫʶʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʣʘʚʘʥʠʷ ʧʨʠ 
ʫʩʣʦʚʠʷʭ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʨʘʡʦʥʦʤ ʧʣʘʚʘʥʠʷ ʠ ʥʘʟʥʘʯʝʥʠʝʤ ʷʭʪʳ. 

ʗʭʪʘ ʜʦʣʞʥʘ ʧʨʠʥʠʤʘʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ ʥʘʛʨʫʟʢʫ, ʩʦʭʨʘʥʷʷ ʜʦʩʪʘʪʦʯʥʫʶ ʚʳʩʦʪʫ ʥʘʜʚʦʜʥʦʛʦ ʙʦʨʪʘ, 
ʯʪʦʙʳ ʥʝ ʙʳʪʴ ʟʘʣʠʪʦʡ ʥʘ ʚʦʣʥʝ. ʆʥʘ ʜʦʣʞʥʘ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʜʘʚʣʝʥʠʶ ʚʝʪʨʘ ʥʘ ʧʘʨʫʩʘ, ʯʪʦʙʳ ʥʝ 
ʙʳʪʴ ʦʧʨʦʢʠʥʫʪʦʡ ʚʥʝʟʘʧʥʦ ʥʘʣʝʪʝʚʰʠʤ ʰʢʚʘʣʦʤ. ʆʪ ʷʭʪʳ ʪʨʝʙʫʝʪʩʷ ʭʦʨʦʰʘʷ ʤʘʥʝʚʨʝʥʥʦʩʪʴ ʚ 
ʪʝʩʥʦʡ ʛʘʚʘʥʠ, ʠ ʧʦʩʣʫʰʥʦʩʪʴ ʨʫʣʶ ʥʘ ʰʪʦʨʤʦʚʦʡ ʚʦʣʥʝ. ʆʥʘ ʜʦʣʞʥʘ ʧʦʜʜʝʨʞʠʚʘʪʴ, ʚʦʟʤʦʞʥʦ, 
ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ ʧʨʠ ʣʶʙʳʭ ʫʩʣʦʚʠʷʭ ʠ ʙʳʪʴ ʩʧʦʩʦʙʥʦʡ ʠʜʪʠ ʢʨʫʪʦ ʢ ʚʝʪʨʫ. ɺʩʝ ʵʪʦ ʠ 
ʩʦʩʪʘʚʣʷʝʪ ʚʘʞʥʝʡʰʠʝ ʤʦʨʝʭʦʜʥʳʝ ʢʘʯʝʩʪʚʘ: ʧʣʘʚʫʯʝʩʪʴ, ʥʝʧʦʪʦʧʣʷʝʤʦʩʪʴ, ʦʩʪʦʡʯʠʚʦʩʪʴ, 
ʭʦʜʢʦʩʪʴ, ʫʧʨʘʚʣʷʝʤʦʩʪʴ, ʧʦʚʝʜʝʥʠʝ ʧʨʠ ʚʦʣʥʝʥʠʠ, ʩʧʦʩʦʙʥʦʩʪʴ ʥʝʩʪʠ ʧʘʨʫʩʘ.  

ʀʟʫʯʝʥʠʝ ʵʪʠʭ ʢʘʯʝʩʪʚ ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪʦʤ ʩʧʝʮʠʘʣʴʥʦʡ ʥʘʫʢʠ - ʪʝʦʨʠʠ ʢʦʨʘʙʣʷ. ʕʪʘ ʥʘʫʢʘ 
ʦʧʨʝʜʝʣʷʝʪ ʪʘʢʞʝ ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ ʦʪʜʝʣʴʥʳʝ ʤʦʨʝʭʦʜʥʳʝ ʢʘʯʝʩʪʚʘ ʠ ʢʦʪʦʨʳʝ 
ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʚʘʪʴ ʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʦ. ʅʘʢʦʥʝʮ, ʪʝʦʨʠʷ ʢʦʨʘʙʣʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʩʚʷʟʴ ʤʝʞʜʫ 
ʬʦʨʤʦʡ ʢʦʨʧʫʩʘ ʩʫʜʥʘ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʝʛʦ ʤʦʨʝʭʦʜʥʳʭ ʢʘʯʝʩʪʚ. 

ɺ ʥʘʩʪʦʷʱʝʡ ʛʣʘʚʝ ʧʨʠʚʦʜʷʪʩʷ ʚʘʞʥʝʡʰʠʝ ʵʣʝʤʝʥʪʳ ʪʝʦʨʠʠ ʢʦʨʘʙʣʷ ʚ ʧʨʠʣʦʞʝʥʠʠ ʢ ʧʘʨʫʩʥʦʡ 
ʷʭʪʝ ʩʨʝʜʥʠʭ ʨʘʟʤʝʨʝʥʠʡ ʚ ʦʙʲʝʤʝ, ʥʝʦʙʭʦʜʠʤʦʤ ʢʘʧʠʪʘʥʫ ʧʨʠ ʚʳʭʦʜʝ ʚ ʧʣʘʚʘʥʠʝ. 

1.2 ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʷʭʪʳ. 

ʆʩʥʦʚʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʢʦʨʧʫʩʘ ʷʭʪʳ ʷʚʣʷʶʪʩʷ ʝʛʦ ʛʣʘʚʥʳʝ ʨʘʟʤʝʨʝʥʠʷ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʡ 
ʯʝʨʪʝʞ, ʜʘʶʱʠʡ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʦʙʚʦʜʘʭ ʢʦʨʧʫʩʘ.  

ɻʣʘʚʥʳʤʠ ʨʘʟʤʝʨʝʥʠʷʤʠ ʷʭʪʳ ʷʚʣʷʶʪʩʷ ʝʝ ʜʣʠʥʘ, ʰʠʨʠʥʘ, ʚʳʩʦʪʘ ʙʦʨʪʘ ʠ ʦʩʘʜʢʘ (ʨʠʩ. 1). ɿʥʘʥʠʝ 
ʵʪʠʭ ʚʝʣʠʯʠʥ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʨʝʰʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʟʘʜʘʯ (ʧʣʘʚʘʥʠʝ ʥʘ ʤʝʣʢʦʚʦʜʴʝ, ʰʚʘʨʪʦʚʢʘ ʠ ʪ. 
ʜ.). ʈʘʟʣʠʯʘʶʪ ʥʝʩʢʦʣʴʢʦ ʟʥʘʯʝʥʠʡ ʢʘʞʜʦʛʦ ʠʟ ʵʪʠʭ ʨʘʟʤʝʨʝʥʠʡ. 
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¶ ɼʣʠʥʘ ʥʘʠʙʦʣʴʰʘʷ (ʚ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʩʫʜʦʚ ʦʥʘ ʦʙʦʟʥʘʯʘʝʪʩʷ L ) -ʨʘʩʩʪʦʷʥʠʝ ʧʦ 
ʛʦʨʠʟʦʥʪʘʣʠ, ʠʟʤʝʨʝʥʥʦʝ ʤʝʞʜʫ ʢʨʘʡʥʠʤʠ ʪʦʯʢʘʤʠ ʧʦ ʦʙʰʠʚʢʝ ʩʫʜʥʘ.  

¶ ɼʣʠʥʘ ʧʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʚʘʪʝʨʣʠʥʠʠ ʂɺʃ (Lʢʚʣ) - ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʨʘʡʥʠʤʠ ʪʦʯʢʘʤʠ 
ʢʦʨʧʫʩʘ, ʠʟʤʝʨʝʥʥʦʝ ʧʦ ʟʝʨʢʘʣʫ ʚʦʜʳ ʧʨʠ ʧʦʣʥʦʡ ʥʘʛʨʫʟʢʝ ʩʫʜʥʘ ʣʠʙʦ ʧʨʠ ʜʨʫʛʦʡ 
ʭʘʨʘʢʪʝʨʥʦʡ ʥʘʛʨʫʟʢʝ, ʥʘʧʨʠʤʝʨ ʚ ʩʦʩʪʦʷʥʠʠ ʦʙʤʝʨʘ (ʩʤ. ʛʣ. 4).  

¶ ʐʠʨʠʥʘ ʥʘʠʙʦʣʴʰʘʷ (ɺ) ʠʟʤʝʨʷʝʪʩʷ ʚ ʩʘʤʦʤ ʰʠʨʦʢʦʤ ʤʝʩʪʝ ʩʫʜʥʘ.  

¶ ʐʠʨʠʥʘ ʧʦ ʂɺʃ (ɺ ʢʚʣ) - ʥʘʠʙʦʣʴʰʘʷ ʰʠʨʠʥʘ, ʠʟʤʝʨʝʥʥʘʷ ʚ ʧʣʦʩʢʦʩʪʠ ʚʘʪʝʨʣʠʥʠʠ.  

¶ ɺʳʩʦʪʘ ʥʘʜʚʦʜʥʦʛʦ ʙʦʨʪʘ (F) ʠʟʤʝʨʷʝʪʩʷ ʦʪ ʚʘʪʝʨʣʠʥʠʠ ʜʦ ʚʝʨʭʥʝʡ ʢʨʦʤʢʠ ʧʘʣʫʙʥʦʛʦ 
ʥʘʩʪʠʣʘ ʫ ʙʦʨʪʘ. ʈʘʟʣʠʯʘʶʪ ʤʠʥʠʤʘʣʴʥʳʡ ʥʘʜʚʦʜʥʳʡ ʙʦʨʪ Fʤ, ʥʘʜʚʦʜʥʳʡ ʙʦʨʪ ʚ ʥʦʩʫ Fʘ 
(ʠʟʤʝʨʷʝʪʩʷ ʧʦ ʦʪʚʝʩʫ, ʦʧʫʱʝʥʥʦʤʫ ʠʟ ʩʘʤʦʡ ʢʨʘʡʥʝʡ ʪʦʯʢʠ ʬʦʨʰʪʝʚʥʷ) ʠ ʥʘʜʚʦʜʥʳʡ ʙʦʨʪ 
ʚ ʢʦʨʤʝ Fʢ (ʧʦ ʦʪʚʝʩʫ, ʦʧʫʱʝʥʥʦʤʫ ʠʟ ʢʨʘʡʥʝʡ ʢʦʨʤʦʚʦʡ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʣʠʥʠʠ ʧʘʣʫʙʳ 
ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʪʨʘʥʮʘ).  

¶ ʆʩʘʜʢʘ ʩʨʝʜʥʷʷ (ʊʩʨ) - ʫʛʣʫʙʣʝʥʠʝ ʩʫʜʥʘ, ʠʟʤʝʨʝʥʥʦʝ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ - ʥʘ ʤʠʜʝʣʝ - ʦʪ 
ʚʘʪʝʨʣʠʥʠʠ ʜʦ ʥʠʞʥʝʡ ʢʨʦʤʢʠ ʬʘʣʴʰʢʠʣʷ. ʅʘ ʷʭʪʘʭ ʩ ʜʣʠʥʥʦʡ ʢʠʣʝʚʦʡ ʣʠʥʠʝʡ ʠʟʤʝʨʷʶʪ 
ʝʱʝ ʤʘʢʩʠʤʘʣʴʥʫʶ ʦʩʘʜʢʫ - ʦʪ ʚʘʪʝʨʣʠʥʠʠ ʜʦ ʩʘʤʦʡ ʥʠʞʥʝʡ ʪʦʯʢʠ ʢʠʣʷ, ʦʙʳʯʥʦ 
ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚʙʣʠʟʠ ʧʷʪʢʠ ʨʫʣʷ.  

¶ ʇʦʣʥʘʷ ʚʳʩʦʪʘ ʙʦʨʪʘ ʥʘ ʤʠʜʝʣʝ (ʅ) ʠʟʤʝʨʷʝʪʩʷ ʦʪ ʚʝʨʭʥʝʡ ʧʣʦʩʢʦʩʪʠ ʙʘʣʣʘʩʪʥʦʛʦ 
ʬʘʣʴʰʢʠʣʷ ʜʦ ʚʝʨʭʥʝʡ ʢʨʦʤʢʠ ʧʘʣʫʙʥʦʛʦ ʥʘʩʪʠʣʘ ʫ ʙʦʨʪʘ. ɺʤʝʩʪʝ ʩ L ʠ ɺ ʚʳʩʦʪʘ ʙʦʨʪʘ 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʘʚʠʣʘʭ ʧʦʩʪʨʦʡʢʠ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʷʭʪ ʚ ʢʘʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʘ ʜʣʷ 
ʥʘʟʥʘʯʝʥʠʷ ʨʘʟʤʝʨʦʚ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʜʝʪʘʣʝʡ ʥʘʙʦʨʘ ʢʦʨʧʫʩʘ, ʵʣʝʤʝʥʪʦʚ ʷʢʦʨʥʦʛʦ 
ʫʩʪʨʦʡʩʪʚʘ ʠ ʪ. ʧ.  

ʂʨʦʤʝ ʛʣʘʚʥʳʭ ʨʘʟʤʝʨʝʥʠʡ ʢʦʨʧʫʩʘ ʩʫʱʝʩʪʚʫʶʪ ʝʱʝ ʛʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ, ʥʘʧʨʠʤʝʨ ʜʣʠʥʘ 
ʚʤʝʩʪʝ ʩ ʙʫʰʧʨʠʪʦʤ, ʚʳʩʦʪʘ ʦʪ ʥʠʞʥʝʡ ʪʦʯʢʠ ʢʠʣʷ ʜʦ ʚʝʨʭʥʝʡ ʪʦʯʢʠ ʥʘʜʩʪʨʦʡʢʠ, ʰʠʨʠʥʘ ʚʤʝʩʪʝ ʩ 
ʚʳʩʪʫʧʘʶʱʠʤʠ ʩʥʘʨʫʞʠ ʦʙʰʠʚʢʠ ʙʫʨʪʠʢʘʤʠ ʠʣʠ ʧʨʠʚʘʣʴʥʳʤ ʙʨʫʩʴʷʤʠ ʠ ʪ. ʧ. 

ɻʣʘʚʥʳʝ ʨʘʟʤʝʨʝʥʠʷ ʷʭʪʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʟ ʫʩʣʦʚʠʡ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʳʭ ʤʦʨʝʭʦʜʥʳʭ ʢʘʯʝʩʪʚ, 
ʚʥʫʪʨʝʥʥʝʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʞʠʣʳʭ ʠ ʩʣʫʞʝʙʥʳʭ ʧʦʤʝʱʝʥʠʡ, ʯʘʩʪʦ ʩ ʮʝʣʴʶ ʧʦʣʫʯʠʪʴ 
ʦʧʨʝʜʝʣʝʥʥʳʡ ʛʦʥʦʯʥʳʡ ʙʘʣʣ ʠʣʠ ʢʣʘʩʩ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʦʩʥʦʚʥʳʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 
ʵʣʝʤʝʥʪʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʢʘʯʝʩʪʚʘ ʩʫʜʥʘ - ʝʛʦ ʤʦʨʝʭʦʜʥʦʩʪʴ, ʚʤʝʩʪʠʤʦʩʪʴ 
ʠ ʦʙʠʪʘʝʤʦʩʪʴ. 
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ʂʨʦʤʝ ʘʙʩʦʣʶʪʥʳʭ ʮʠʬʨ ʩʫʜʦʩʪʨʦʠʪʝʣʠ ʠ ʤʦʨʷʢʠ ʯʘʩʪʦ ʦʧʝʨʠʨʫʶʪ ʙʝʟʨʘʟʤʝʨʥʳʤʠ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ - ʩʦʦʪʥʦʰʝʥʠʷʤʠ ʛʣʘʚʥʳʭ ʨʘʟʤʝʨʝʥʠʡ. ʅʘʠʙʦʣʝʝ ʫʧʦʪʨʝʙʠʪʝʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ 
ʩʣʝʜʫʶʱʠʝ.  

¶ ʆʪʥʦʰʝʥʠʝ ʜʣʠʥʳ ʧʦ ʚʘʪʝʨʣʠʥʠʠ ʢ ʰʠʨʠʥʝ Lʢʚʣ/Bʢʚʣ - ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʭʦʜʢʦʩʪʴ ʩʫʜʥʘ 
(ʯʝʤ ʙʦʣʴʰʝ Lʢʚʣ/ɺʢʚʣ, ʪʝʤ ʣʝʛʯʝ ʥʘ ʭʦʜʫ, ʙʳʩʪʨʦʭʦʜʥʝʝ ʩʫʜʥʦ) ʠ ʦʩʪʦʡʯʠʚʦʩʪʴ (ʯʝʤ 
ʤʝʥʴʰʝ Lʢʚʣ/Bʢʚʣ, ʪʝʤ ʦʩʪʦʡʯʠʚʝʝ ʷʭʪʘ). ʋ ʩʦʚʨʝʤʝʥʥʳʭ ʢʨʝʡʩʝʨʩʢʦ-ʛʦʥʦʯʥʳʭ ʷʭʪ, 
ʧʦʩʪʨʦʝʥʥʳʭ ʧʦ ʧʨʘʚʠʣʘʤ IOR, L/B==2,5-5,0, ʫ ʢʨʝʡʩʝʨʩʢʠʭ ʰʚʝʨʪʙʦʪʦʚ L/B = 2,8-3,8.  

¶ ʆʪʥʦʰʝʥʠʝ ʰʠʨʠʥʳ ʧʦ ʂɺʃ ʢ ʦʩʘʜʢʝ ɺʢʚʣ/ʊʩʨ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʭʦʜʢʦʩʪʴ, ʦʩʪʦʡʯʠʚʦʩʪʴ ʠ 
ʤʦʨʝʭʦʜʥʦʩʪʴ. ʏʝʤ ʙʦʣʴʰʝ ɺʢʚʣ/ʊʩʨ, ʪʝʤ ʦʩʪʦʡʯʠʚʝʝ ʩʫʜʥʦ, ʦʜʥʘʢʦ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ 
ʩʦʭʨʘʥʷʪʴ ʩʢʦʨʦʩʪʴ ʧʨʠ ʚʦʣʥʝʥʠʠ ʦʢʘʟʳʚʘʝʪʩʷ ʥʠʞʝ, ʯʝʤ ʫ ʙʦʣʝʝ ʫʟʢʦʡ ʠ ʛʣʫʙʦʢʦʩʠʜʷʱʝʡ 
ʷʭʪʳ. ʗʭʪʳ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʦʙʚʦʜʘʤʠ ʢʦʨʧʫʩʦʚ ʠʤʝʣʠ ɺʢʚʣ/ʊʩʨ = 1,2-1,6; ʫ ʩʦʚʨʝʤʝʥʥʳʭ 
ʢʨʝʡʩʝʨʩʢʦ-ʛʦʥʦʯʥʳʭ ʷʭʪ ɺʢʚʣ/ʊʩʨ =1,8. ɼʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ʢʠʣʝʚʳʭ ʷʭʪ ʩ ʚʳʨʘʞʝʥʥʳʤ 
ʧʣʘʚʥʠʢʦʚʳʤ ʢʠʣʝʤ ʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʦ ʦʪʥʦʰʝʥʠʝ ɺʢʚʣ/ʊʩʨ, ʪ.ʝ. ʰʠʨʠʥʳ ʧʦ ʂɺʃ ʢ ʦʩʘʜʢʝ 
ʢʦʨʧʫʩʘ (ʙʝʟ ʢʠʣʷ).  

¶ ʆʪʥʦʰʝʥʠʝ ʥʘʠʙʦʣʴʰʝʡ ʜʣʠʥʳ ʢ ʚʳʩʦʪʝ ʙʦʨʪʘ L/H ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʨʦʯʥʦʩʪʴ ʠ ʞʝʩʪʢʦʩʪʴ 
ʢʦʨʧʫʩʘ. ʏʝʤ ʦʪʥʦʰʝʥʠʝ ʤʝʥʴʰʝ, ʪʝʤ ʙʦʣʴʰʝʡ ʧʨʦʜʦʣʴʥʦʡ ʞʝʩʪʢʦʩʪʴʶ ʦʙʣʘʜʘʝʪ ʢʦʨʧʫʩ, 
ʪʝʤ ʤʝʥʴʰʝ ʦʥ ʜʝʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʚʦʣʥʝ ʠ ʦʪ ʪʷʛʠ ʰʪʘʛʦʚ.  

ʊʝʦʨʝʪʠʯʝʩʢʠʡ ʯʝʨʪʝʞ ʷʭʪʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʣʦʞʥʫʶ ʢʨʠʚʦʣʠʥʝʡʥʫʶ ʥʘʨʫʞʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʨʧʫʩʘ 
ʚ ʚʠʜʝ ʧʨʦʝʢʮʠʡ ʥʘ ʪʨʠ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʝ ʧʣʦʩʢʦʩʪʠ. ʅʘ ʵʪʠʭ ʧʨʦʝʢʮʠʷʭ ʠʟʦʙʨʘʞʘʶʪʩʷ 
ʩʣʝʜʳ ʧʝʨʝʩʝʯʝʥʠʷ ʥʘʨʫʞʥʦʡ ʦʙʰʠʚʢʠ ʩ ʩʝʢʫʱʠʤʠ ʧʣʦʩʢʦʩʪʷʤʠ, ʧʦʣʦʞʝʥʠʝ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ 
ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʪʘʥʦʚʠʚʰʠʤʠʩʷ ʚ ʩʫʜʦʩʪʨʦʝʥʠʠ ʧʨʘʚʠʣʘʤʠ. ʊʨʠ ʧʣʦʩʢʦʩʪʠ - ʜʠʘʤʝʪʨʘʣʴʥʘʷ, 
ʦʩʥʦʚʥʘʷ ʠ ʧʣʦʩʢʦʩʪʴ ʤʠʜʝʣʴ-ʰʧʘʥʛʦʫʪʘ ʷʚʣʷʶʪʩʷ ʙʘʟʦʚʳʤʠ ʧʣʦʩʢʦʩʪʷʤʠ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 
ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʯʝʨʪʝʞʘ ʠ ʜʣʷ ʧʦʩʪʨʦʡʢʠ ʩʫʜʥʘ; ʦʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʢʦʦʨʜʠʥʘʪʥʳʭ 
ʧʣʦʩʢʦʩʪʝʡ, ʦʪ ʢʦʪʦʨʳʭ ʦʪʩʯʠʪʳʚʘʶʪ ʚʩʝ ʨʘʟʤʝʨʳ ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʡ ʤʦʜʝʨʥʠʟʘʮʠʠ ʷʭʪʳ. 

¶ ɼʠʘʤʝʪʨʘʣʴʥʘʷ ʧʣʦʩʢʦʩʪʴ (ɼʇ) - ʚʝʨʪʠʢʘʣʴʥʘʷ ʧʨʦʜʦʣʴʥʘʷ ʧʣʦʩʢʦʩʪʴ ʩʠʤʤʝʪʨʠʠ, 
ʨʘʟʜʝʣʷʶʱʘʷ ʢʦʨʧʫʩ ʷʭʪʳ ʥʘ ʧʨʘʚʫʶ ʠ ʣʝʚʫʶ ʧʦʣʦʚʠʥʳ.  

¶ ʆʩʥʦʚʥʘʷ ʧʣʦʩʢʦʩʪʴ (ʆʇ) - ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʧʣʦʩʢʦʩʪʴ, ʧʨʦʭʦʜʷʱʘʷ ʯʝʨʝʟ ʩʘʤʫʶ ʥʠʞʥʶʶ 
ʪʦʯʢʫ ʢʠʣʷ. ʃʠʥʠʷ ʧʝʨʝʩʝʯʝʥʠʷ ʦʩʥʦʚʥʦʡ ʧʣʦʩʢʦʩʪʠ ʩ ɼʇ ʥʘʟʳʚʘʝʪʩʷ ʦʩʥʦʚʥʦʡ ʣʠʥʠʝʡ 
(ʆʃ).  

¶ ʇʣʦʩʢʦʩʪʴ ʤʠʜʝʣ -ɹʰʧʘʥʛʦʫʪʘ (ʤʠʜʝʣʷ) - ʚʝʨʪʠʢʘʣʴʥʘʷ ʧʦʧʝʨʝʯʥʘʷ ʧʣʦʩʢʦʩʪʴ, 
ʧʨʦʭʦʜʷʱʘʷ ʧʦʩʝʨʝʜʠʥʝ ʜʣʠʥʳ ʷʭʪʳ ʧʦ ʂɺʃ. ʕʪʫ ʧʣʦʩʢʦʩʪʴ ʦʙʦʟʥʘʯʘʶʪ ʟʥʘʯʢʦʤ ʤʠʜʝʣʷ - 

ʇʨʠ ʦʮʝʥʢʝ ʬʦʨʤʳ ʢʦʨʧʫʩʘ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʤʠʜʝʣʝʤ ʩʘʤʳʡ ʙʦʣʴʰʦʡ ʧʦ ʧʣʦʱʘʜʠ 
ʧʦʛʨʫʞʝʥʥʦʡ ʯʘʩʪʠ ʰʧʘʥʛʦʫʪ.  

ʊʨʠ ʧʨʦʝʢʮʠʠ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʯʝʨʪʝʞʘ ʧʦʣʫʯʘʶʪʩʷ ʩʝʯʝʥʠʝʤ ʢʦʨʧʫʩʘ ʧʣʦʩʢʦʩʪʷʤʠ, ʧʘʨʘʣʣʝʣʴʥʳʤʠ 
ʧʝʨʝʯʠʩʣʝʥʥʳʤ ʪʨʝʤ ʙʘʟʦʚʳʤ ʧʣʦʩʢʦʩʪʷʤ. ɹʦʢʦʚʘʷ ʧʨʦʝʢʮʠʷ ("ʙʦʢ") ʦʙʨʘʟʫʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʩʝʯʝʥʠʷ ʢʦʨʧʫʩʘ ʨʘʚʥʦʦʪʩʪʦʷʱʠʤʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʣʦʩʢʦʩʪʷʤʠ, ʧʘʨʘʣʣʝʣʴʥʳʤʠ ɼʇ. ʇʦʢʘʟʘʥʥʳʝ ʥʘ 
ʥʝʡ ʢʨʠʚʳʝ ʣʠʥʠʠ ʩʝʯʝʥʠʡ ʥʘʟʳʚʘʶʪʩʷ ʙʘʪʦʢʩʘʤʠ. ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʧʦʣʫʯʘʶʪʩʷ ʜʚʝ ʜʨʫʛʠʝ 
ʧʨʦʝʢʮʠʠ - "ʧʦʣʫʰʠʨʦʪʘ" ʠ "ʢʦʨʧʫʩ". ʇʝʨʚʘʷ ʦʙʨʘʟʫʝʪʩʷ ʩʝʯʝʥʠʷʤʠ ʢʦʨʧʫʩʘ ʧʣʦʩʢʦʩʪʷʤʠ, 
ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʆʇ, - ʚʘʪʝʨʣʠʥʠʷʤʠ, ʚʪʦʨʘʷ - ʩʝʯʝʥʠʝʤ ʢʦʨʧʫʩʘ ʧʣʦʩʢʦʩʪʷʤʠ, ʧʘʨʘʣʣʝʣʴʥʳʤʠ 
ʤʠʜʝʣʶ,- ʰʧʘʥʛʦʫʪʘʤʠ. ʅʘ "ʙʦʢʫ" ʠ "ʧʦʣʫʰʠʨʦʪʝ" ʰʧʘʥʛʦʫʪʳ ʠʟʦʙʨʘʞʘʶʪʩʷ ʚ ʚʠʜʝ ʧʨʷʤʳʭ ʣʠʥʠʡ; 
ʥʘ "ʢʦʨʧʫʩʝ" ʦʥʠ ʢʨʠʚʦʣʠʥʝʡʥʳʝ. ɺʘʪʝʨʣʠʥʠʠ ʚʳʛʣʷʜʷʪ ʚ ʚʠʜʝ ʧʨʷʤʳʭ ʥʘ "ʙʦʢʫ" ʠ "ʢʦʨʧʫʩʝ", ʘ 
ʙʘʪʦʢʩʳ - ʥʘ "ʧʦʣʫʰʠʨʦʪʝ" ʠ "ʢʦʨʧʫʩʝ" (ʨʠʩ. 2). ʇʨʷʤʳʝ ʣʠʥʠʠ ʥʘ ʢʘʞʜʦʡ ʧʨʦʝʢʮʠʠ ʦʙʨʘʟʫʶʪ ʩʝʪʢʫ 
ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʯʝʨʪʝʞʘ (ʥʘ ʧʨʠʤʝʨʝ ʷʭʪʳ "ʉʠʤʬʦʥʠʷ", ʢʦʥʩʪʨʫʢʪʦʨ ʌʠʣʠʧʧ ɹʨʘʡʘʥ, ʌʨʘʥʮʠʷ, 
L=9,5m, B=3,25m, F=1,02m, T=1,88m, V=5,14t. 1-10 - ʰʧʘʥʛʦʫʪʳ, ʊʨ - ʪʨʘʥʝʮ, ʃɹ - ʣʠʥʠʷ ʙʦʨʪʘ, ɹ1-
ɹ3 - ʙʘʪʦʢʩʳ, ɺʃ1-ɺʃ6 - ʚʘʪʝʨʣʠʥʠʠ, ɼ - ʜʠʘʛʦʥʘʣʴ, ʠʣʠ ʨʳʙʠʥʘ).. 
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ʅʘ ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʯʝʨʪʝʞʝ ʢʨʦʤʝ ʫʧʦʤʷʥʫʪʳʭ ʣʠʥʠʡ ʙʘʪʦʢʩʦʚ, ʰʧʘʥʛʦʫʪʦʚ ʠ ʚʘʪʝʨʣʠʥʠʡ 
ʠʟʦʙʨʘʞʘʶʪ ʦʯʝʨʪʘʥʠʷ ʧʣʘʚʥʠʢʦʚʳʭ ʢʠʣʝʡ, ʨʫʣʝʡ, ʪʨʘʥʮʘ, ʬʘʣʴʰʙʦʨʪʘ ʠ ʪ. ʧ. ʊʘʢ ʢʘʢ ʢʦʨʧʫʩ 
ʩʠʤʤʝʪʨʠʯʝʥ ʦʪʥʦʩʠʪʝʣʴʥʦ ɼʇ, ʪʦ ʥʘ ʧʦʣʫʰʠʨʦʪʝ ʠʟʦʙʨʘʞʘʶʪ ʚʘʪʝʨʣʠʥʠʠ ʪʦʣʴʢʦ ʣʝʚʦʛʦ ʙʦʨʪʘ; ʥʘ 
ʧʨʦʝʢʮʠʠ "ɹʦʢ" ʧʦ ʧʨʘʚʫʶ ʩʪʦʨʦʥʫ ʦʪ ʣʠʥʠʠ ɼʇ ʚʳʯʝʨʯʠʚʘʶʪ ʦʙʚʦʜʳ ʥʦʩʦʚʳʭ ʰʧʘʥʛʦʫʪʦʚ, ʘ ʧʦ 
ʣʝʚʫʶ - ʦʙʚʦʜʳ ʢʦʨʤʦʚʳʭ. 

ɺʩʝ ʣʠʥʠʠ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʯʝʨʪʝʞʘ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʛʣʘʩʦʚʘʥʳ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʣʶʙʘʷ ʪʦʯʢʘ ʥʘ 
ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʧʫʩʘ ʜʦʣʞʥʘ ʦʪʩʪʦʷʪʴ ʥʘ ʨʘʚʥʳʭ ʨʘʩʩʪʦʷʥʠʷʭ, ʥʘʧʨʠʤʝʨ ʦʪ ɼʇ ʥʘ ʚʩʝʭ ʪʨʝʭ 
ʧʨʦʝʢʮʠʷʭ. ʇʨʠ ʩʦʛʣʘʩʦʚʘʥʠʠ ʣʠʥʠʡ ʢʦʥʩʪʨʫʢʪʦʨ ʦʙʳʯʥʦ ʧʨʦʚʝʨʷʝʪ ʧʦʣʦʞʝʥʠʝ ʪʦʯʝʢ ʧʝʨʝʩʝʯʝʥʠʷ 
ʢʨʠʚʳʭ ʣʠʥʠʡ ʩ ʧʨʷʤʳʤʠ ʣʠʥʠʷʤʠ ʩʝʪʢʠ. ɼʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʦʛʣʘʩʦʚʘʥʠʷ ʦʙʚʦʜʦʚ ʢʦʨʧʫʩʘ ʥʘ 
ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʯʝʨʪʝʞʝ ʧʨʦʚʦʜʷʪ ʨʳʙʠʥʳ ʠʣʠ ʜʠʘʛʦʥʘʣʠ - ʩʣʝʜʳ ʩʝʯʝʥʠʷ ʢʦʨʧʫʩʘ ʧʨʦʜʦʣʴʥʳʤʠ, 
ʥʘʢʣʦʥʥʳʤʠ ʢ ɼʇ ʧʣʦʩʢʦʩʪʷʤʠ, ʧʨʦʚʝʜʝʥʥʳʤʠ ʯʝʨʝʟ ʭʘʨʘʢʪʝʨʥʳʝ ʪʦʯʢʠ ʥʘ ʧʨʦʝʢʮʠʠ "ʢʦʨʧʫʩ" - 
ʩʢʫʣʫ, ʚʦʛʥʫʪʦʩʪʴ ʧʨʠ ʢʠʣʝ ʠ ʪ. ʧ. ɼʠʘʛʦʥʘʣʠ ʧʨʦʚʦʜʷʪʩʷ ʪʦʣʴʢʦ ʥʘ "ʢʦʨʧʫʩʝ", ʚ ʚʠʜʝ ʧʨʷʤʳʭ ʣʠʥʠʡ, 
ʠ ʥʘ ʧʦʣʫʰʠʨʦʪʝ ʚʥʠʟ ʦʪ ɼʇ, ʛʜʝ ʦʥʠ ʠʤʝʶʪ ʚʠʜ ʧʣʘʚʥʳʭ ʢʨʠʚʳʭ ʣʠʥʠʡ. 

ʆʧʳʪʥʦʤʫ ʛʣʘʟʫ ʢʘʞʜʘʷ ʠʟ ʣʠʥʠʡ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʯʝʨʪʝʞʘ ʤʦʞʝʪ ʤʥʦʛʦʝ ʩʢʘʟʘʪʴ ʦ ʢʘʯʝʩʪʚʘʭ ʩʫʜʥʘ. 
ʅʘʧʨʠʤʝʨ, ʧʣʘʚʥʳʝ ʩʪʨʦʡʥʳʝ ʚʘʪʝʨʣʠʥʠʠ ʩ ʦʩʪʨʳʤ ʚʭʦʜʦʤ ʚ ʥʦʩʫ ʠ ʥʝ ʩʣʠʰʢʦʤ ʢʨʫʪʦʡ ʢʨʠʚʠʟʥʦʡ 
ʚ ʢʦʨʤʝ ʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ ʭʦʨʦʰʝʛʦ ʦʙʪʝʢʘʥʠʷ ʢʦʨʧʫʩʘ ʚʦʜʦʡ, ʢʘʢ ʠ ʜʠʘʛʦʥʘʣʠ ʘʥʘʣʦʛʠʯʥʦʛʦ ʚʠʜʘ. 
ɹʘʪʦʢʩʳ ʩ ʧʣʘʚʥʳʤ ʠ ʧʦʣʦʛʠʤ - ʧʦʜ ʫʛʣʦʤ 15-20Á ʢ ʂɺʃ ʚʳʭʦʜʦʤ ʥʘʜ ʚʘʪʝʨʣʠʥʠʝʡ ʪʘʢʞʝ ʚʘʞʥʳ ʜʣʷ 
ʧʣʘʚʥʦʛʦ, ʙʝʟ ʟʘʚʠʭʨʝʥʠʡ, ʦʙʪʝʢʘʥʠʷ ʢʦʨʧʫʩʘ. ʐʧʘʥʛʦʫʪʳ ʩ ʷʚʥʦ ʚʳʨʘʞʝʥʥʦʡ ʩʢʫʣʦʡ ʠ ʧʝʨʝʭʦʜʦʤ 
ʜʥʠʱʘ ʚ ʙʦʨʪʘ ʧʦ ʤʘʣʦʤʫ ʨʘʜʠʫʩʫ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʳʩʦʢʦʡ ʥʘʯʘʣʴʥʦʡ ʦʩʪʦʡʯʠʚʦʩʪʠ ʷʭʪʳ. ɺ 
ʥʦʩʦʚʦʡ ʯʘʩʪʠ V-ʦʙʨʘʟʥʳʝ ʰʧʘʥʛʦʫʪʳ ʩ ʦʩʪʨʦʡ ʚʝʨʰʠʥʦʡ ʧʨʠ ʢʠʣʝ ʠ ʧʣʘʚʥʳʤ ʨʘʩʰʠʨʝʥʠʝʤ ʢ 
ʧʘʣʫʙʝ ʚʘʞʥʳ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʥʘ ʚʟʚʦʣʥʦʚʘʥʥʦʤ ʤʦʨʝ ʠ ʥʝʟʘʣʠʚʘʝʤʦʩʪʠ ʧʘʣʫʙʳ.  

ʉʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʙʚʦʜʳ ʢʦʨʧʫʩʘ ʦʢʘʟʳʚʘʶʪ ʇʨʘʚʠʣʘ ʦʙʤʝʨʘ, ʧʦ ʢʦʪʦʨʳʤ ʩʪʨʦʠʪʩʷ ʷʭʪʘ. 
ʊʘʢ, ʚ 70-ʭ ʛʦʜʘʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʚʝʜʝʥʥʦʛʦ ʚ ʧʨʘʚʠʣʘ ʦʙʤʝʨʘ IOR, ʟʘʤʝʨʘ ʛʣʫʙʠʥʳ ʪʨʶʤʘ 
(ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʂɺʃ ʜʦ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʰʠʚʢʠ) ʥʘ ʤʠʜʝʣʝ ʚ ʪʨʝʭ ʤʝʩʪʘʭ ʧʦ ʰʠʨʠʥʝ ʷʭʪʳ 
ʧʦʷʚʠʣʠʩʴ ʩʫʜʘ ʩ ʪʨʘʧʝʮʠʝʚʠʜʥʳʤʠ ʰʧʘʥʛʦʫʪʘʤʠ. ʕʪʠ ʞʝ ʇʨʘʚʠʣʘ ʜʘʣʠ ʞʠʟʥʴ ʧʨʠʥʮʠʧʠʘʣʴʥʦ 
ʥʦʚʳʤ ʦʙʚʦʜʘʤ ʢʦʨʧʫʩʦʚ - ʩ ʢʦʨʦʪʢʠʤʠ ʩʚʝʩʘʤʠ ʦʢʦʥʝʯʥʦʩʪʝʡ, "ʦʙʨʘʪʥʳʤ" ʥʘʢʣʦʥʦʤ ʪʨʘʥʮʘ, 
ʚʳʩʦʢʠʤ ʥʘʜʚʦʜʥʳʤ ʙʦʨʪʦʤ ʠ ʧʣʘʚʥʠʢʦʚʳʤ ʢʠʣʝʤ, ʢʦʪʦʨʳʝ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ 
ʢʣʘʩʩʠʯʝʩʢʠʭ ʷʭʪʝʥʥʳʭ ʦʙʚʦʜʦʚ, ʛʦʩʧʦʜʩʪʚʦʚʘʚʰʠʭ ʜʦ ʢʦʥʮʘ 60-ʭ ʛʦʜʦʚ. 

ɺʘʞʥʝʡʰʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʷʭʪʳ ʷʚʣʷʝʪʩʷ ʝʝ ʦʙʲʝʤʥʦʝ ʚʦʜʦʠʟʤʝʱʝʥʠʝ V, ʪ. ʝ. ʦʙʲʝʤ ʚʦʜʳ, 
ʚʳʪʝʩʥʷʝʤʳʡ ʷʭʪʦʡ ʧʨʠ ʝʝ ʧʦʛʨʫʞʝʥʠʠ ʧʦ ʂɺʃ. ʆʙʲʝʤʥʦʝ ʚʦʜʦʠʟʤʝʱʝʥʠʝ ʷʭʪʳ ʚʤʝʩʪʝ ʩ ʝʝ 
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ʛʣʘʚʥʳʤʠ ʨʘʟʤʝʨʝʥʠʷʤʠ ʧʦʟʚʦʣʷʝʪ ʩʫʜʠʪʴ ʦ ʚʝʣʠʯʠʥʝ ʩʫʜʥʘ, ʝʛʦ ʚʤʝʩʪʠʤʦʩʪʠ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 
ʤʦʨʝʭʦʜʥʳʭ ʢʘʯʝʩʪʚʘʭ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʷʭʪ ʯʘʩʪʦ ʧʦʣʴʟʫʶʪʩʷ ʙʝʟʨʘʟʤʝʨʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ - 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʧʦʣʥʦʪʳ ʚʦʜʦʠʟʤʝʱʝʥʠʷ ʠʣʠ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʦʙʱʝʡ ʧʦʣʥʦʪʳ , ʩʚʷʟʳʚʘʶʱʠʤ 
ʣʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ ʢʦʨʧʫʩʘ ʩ ʝʛʦ ʧʦʛʨʫʞʝʥʥʳʤ ʦʙʲʝʤʦʤ. ʕʪʦʪ ʢʦʵʬʬʠʮʠʝʥʪ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 
ʦʪʥʦʰʝʥʠʝ ʦʙʲʝʤʥʦʛʦ ʚʦʜʦʠʟʤʝʱʝʥʠʷ ʢ ʦʙʲʝʤʫ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ, ʠʤʝʶʱʝʛʦ ʩʪʦʨʦʥʳ, ʨʘʚʥʳʝ 
Lʢʚʣ, ɺʢʚʣ ʠ Tʩʨ (ʨʠʩ. ɿ): 

= V/(Lʢʣʚ*ɺʢʚʣ*ʊʩʨ).  

 

ʏʝʤ ʤʝʥʴʰʝ ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʱʝʡ ʧʦʣʥʦʪʳ, ʪʝʤ ʙʦʣʝʝ ʦʩʪʨʳʝ ʦʙʚʦʜʳ ʠʤʝʝʪ ʷʭʪʘ, ʪʝʤ ʦʥʘ 
ʙʳʩʪʨʦʭʦʜʥʝʝ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ d ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʠ ʧʦʣʝʟʥʳʡ 
ʦʙʲʝʤ ʢʦʨʧʫʩʘ ʥʠʞʝ ʚʘʪʝʨʣʠʥʠʠ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʢʘʶʪ ʜʦʩʪʘʪʦʯʥʦʡ 
ʚʳʩʦʪʳ ʫʚʝʣʠʯʠʚʘʪʴ ʚʳʩʦʪʫ ʙʦʨʪʘ ʠʣʠ ʜʝʣʘʪʴ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʥʘʜʩʪʨʦʡʢʠ. ʇʘʨʫʩʥʳʝ ʷʭʪʳ ʦʪʥʦʩʷʪ 
ʢ ʥʘʠʤʝʥʝʝ ʧʦʣʥʳʤ ʩʫʜʘʤ. ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʱʝʡ ʧʦʣʥʦʪʳ ʜʣʷ ʢʨʝʡʩʝʨʩʢʦ-ʛʦʥʦʯʥʳʭ ʷʭʪ ʩʦʩʪʘʚʣʷʝʪ 

= 0,15-0,22, ʜʣʷ ʢʨʝʡʩʝʨʩʢʠʭ ʰʚʝʨʪʙʦʪʦʚ = 0,26-0,35. ʂʦʨʧʫʩʘ ʰʭʝʨʥʳʭ ʢʨʝʡʩʝʨʦʚ ʠʤʝʣʠ = 

0,12-0,15, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʛʨʫʟʦʚʳʭ ʢʦʤʤʝʨʯʝʩʢʠʭ ʩʫʜʦʚ ʭʘʨʘʢʪʝʨʥʘ ʚʝʣʠʯʠʥʘ = 
0,82.  

ʂ ʯʠʩʣʫ ʙʝʟʨʘʟʤʝʨʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʬʦʨʤʫ ʢʦʨʧʫʩʘ ʷʭʪʳ, ʦʪʥʦʩʷʪʩʷ ʪʘʢʞʝ 
ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʦʣʥʦʪʳ ʧʣʦʱʘʜʝʡ ʚʘʪʝʨʣʠʥʠʠ a ʠ ʤʠʜʝʣʴ-ʰʧʘʥʛʦʫʪʘ b. ʇʝʨʚʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ 
ʩʦʙʦʡ ʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʠ ʚʘʪʝʨʣʠʥʠʠ S ʢ ʧʨʷʤʦʫʛʦʣʴʥʠʢʫ ʩʦ ʩʪʦʨʦʥʘʤʠ Lʢʚʣ ʠ ɺʢʚʣ: 
a = S / Lʢʚʣ * ɺʢʚʣ; 
ʚʪʦʨʦʡ - ʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʠ ʧʦʛʨʫʞʝʥʥʦʡ ʯʘʩʪʠ ʤʠʜʝʣʷ ʟʥʘʢ ʢ ʧʨʷʤʦʫʛʦʣʴʥʠʢʫ, ʩʪʦʨʦʥʳ ʢʦʪʦʨʦʛʦ 
ʨʘʚʥʳ ɺʢʚʣ ʠ ʊʩʨ: 

b = / ɺʢʚʣ * ʊʩʨ.  

ʂʦʵʬʬʠʮʠʝʥʪ a, ʨʘʚʥʳʡ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʢʨʝʡʩʝʨʩʢʠʭ ʷʭʪ 0,70-0,72, ʜʣʷ ʰʚʝʨʪʙʦʪʦʚ 0,60-0,67, 
ʧʦʢʘʟʳʚʘʝʪ, ʥʘʩʢʦʣʴʢʦ ʟʘʦʩʪʨʝʥʘ ʂɺʃ ʚ ʦʢʦʥʝʯʥʦʩʪʷʭ, ʠ ʢʘʢʫʶ ʨʦʣʴ ʚ ʥʘʯʘʣʴʥʦʡ ʦʩʪʦʡʯʠʚʦʩʪʠ 
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ʷʭʪʳ ʠʛʨʘʝʪ ʬʦʨʤʘ ʝʝ ʢʦʨʧʫʩʘ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʣʥʦʪʳ ʚʘʪʝʨʣʠʥʠʠ ʧʦʚʳʰʘʝʪʩʷ ʦʩʪʦʡʯʠʚʦʩʪʴ, ʥʦ 
ʥʝʩʢʦʣʴʢʦ ʫʭʫʜʰʘʝʪʩʷ ʦʙʪʝʢʘʝʤʦʩʪʴ ʢʦʨʧʫʩʘ ʠ ʝʛʦ ʭʦʜʢʦʩʪʴ ʥʘ ʚʦʣʥʝ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʙʦʣʴʰʦʡ 
ʦʩʘʜʢʝ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʦʜʦʣʴʥʦʡ ʧʦʣʥʦʪʳ (ʠʣʠ ʧʨʠʟʤʘʪʠʯʝʩʢʠʡ) , ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 
ʦʪʥʦʰʝʥʠʝ ʦʙʲʝʤʥʦʛʦ ʚʦʜʦʠʟʤʝʱʝʥʠʷ ʢ ʦʙʲʝʤʫ ʧʨʠʟʤʳ, ʠʤʝʶʱʝʡ ʦʩʥʦʚʘʥʠʝʤ ʧʦʛʨʫʞʝʥʥʫʶ ʯʘʩʪʴ 
ʤʠʜʝʣʷ, ʘ ʚʳʩʦʪʦʡ ʜʣʠʥʫ ʷʭʪʳ ʧʦ ʂɺʃ ʩʣʫʞʠʪ ʜʣʷ ʦʮʝʥʢʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʦʜʳ ʜʚʠʞʝʥʠʶ ʷʭʪ: 

= V / ( * Lʢʚʣ ) 

ʇʨʠʟʤʘʪʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʭʘʨʘʢʪʝʨʠʟʫʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʛʨʫʞʝʥʥʦʛʦ ʦʙʲʝʤʘ ʢʦʨʧʫʩʘ ʧʦ 
ʜʣʠʥʝ, ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʪʫ ʯʘʩʪʴ ʵʥʝʨʛʠʠ ʚʝʪʨʘ, ʢʦʪʦʨʘʷ ʟʘʪʨʘʯʠʚʘʝʪʩʷ ʥʘ 
ʧʨʝʦʜʦʣʝʥʠʝ ʚʦʣʥʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʦʨʧʫʩʘ. ʆʧʪʠʤʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ j ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʥʘ ʢʘʢʫʶ 

ʩʢʦʨʦʩʪʴ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʷʭʪʘ. ɽʩʣʠ ʨʝʯʴ ʠʜʝʪ ʦʙ ʦʯʝʥʴ ʙʳʩʪʨʦʭʦʜʥʳʭ ʩʫʜʘʭ, ʪʦ ʧʨʠʥʠʤʘʝʪʩʷ 

ʙʣʠʟʢʠʤ ʢ 0,62. ɼʣʷ ʷʭʪ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʥʘ ʩʣʘʙʳʝ ʚʝʪʨʘ, ʨʘʚʥʘ 0,52-0,53. 

1.3 ʇʣʘʚʫʯʝʩʪʴ, ʦʩʘʜʢʘ ʠ ʜʠʬʬʝʨʝʥʪ. 

ʇʣʘʚʫʯʝʩʪʴ - ʩʧʦʩʦʙʥʦʩʪʴ ʩʫʜʥʘ ʜʝʨʞʘʪʴʩʷ ʥʘ ʧʣʘʚʫ, ʠʤʝʷ ʟʘʜʘʥʥʫʶ ʦʩʘʜʢʫ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʡ 
ʥʘʛʨʫʟʢʝ. ʕʪʦ ʢʘʯʝʩʪʚʦ ʜʦʣʞʥʦ ʩʦʭʨʘʥʷʪʴʩʷ ʚ ʣʶʙʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʷʭʪʳ.  

ʅʘ ʧʦʛʨʫʞʝʥʥʫʶ ʚ ʚʦʜʫ ʧʦʚʝʨʭʥʦʩʪʴ ʩʫʜʥʘ ʧʨʠ ʝʛʦ ʥʝʧʦʜʚʠʞʥʦʤ ʩʦʩʪʦʷʥʠʠ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ 
ʜʝʡʩʪʚʫʶʪ ʩʠʣʳ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʚʦʜʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʧʦʚʝʨʭʥʦʩʪʠ. 
ɺʩʝ ʵʪʠ ʩʠʣʳ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʢ ʦʜʥʦʡ ʩʠʣʝ ʧʣʘʚʫʯʝʩʪʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʚʚʝʨʭ ʠ ʧʨʠʣʦʞʝʥʥʦʡ ʚ 
ʮʝʥʪʨʝ ʪʷʞʝʩʪʠ ʧʦʛʨʫʞʝʥʥʦʛʦ ʦʙʲʝʤʘ - ʮʝʥʪʨʝ ʚʝʣʠʯʠʥʳ ʎɺ. ʉʦʛʣʘʩʥʦ ʠʟʚʝʩʪʥʦʤʫ ʟʘʢʦʥʫ 
ɸʨʭʠʤʝʜʘ, ʩʠʣʘ ʧʣʘʚʫʯʝʩʪʠ ʨʘʚʥʘ ʤʘʩʩʝ ʚʦʜʳ, ʚʳʪʝʩʥʝʥʥʦʡ ʩʫʜʥʦʤ.  

ʂʨʦʤʝ ʜʘʚʣʝʥʠʷ ʚʦʜʳ ʥʘ ʢʦʨʧʫʩ ʩʫʜʥʘ ʜʝʡʩʪʚʫʶʪ ʩʠʣʳ ʪʷʞʝʩʪʠ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ 
ʧʨʠʚʝʜʝʥʳ ʢ ʦʜʥʦʡ ʨʘʚʥʦʜʝʡʩʪʚʫʶʱʝʡ ʩʠʣʝ D, ʥʘʧʨʘʚʣʝʥʥʦʡ ʚʥʠʟ ʠ ʧʨʠʣʦʞʝʥʥʦʡ ʚ ʮʝʥʪʨʝ 
ʪʷʞʝʩʪʠ ʎʊ ʩʫʜʥʘ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʫʜʥʦ ʧʣʘʚʘʣʦ ʚ ʩʦʩʪʦʷʥʠʠ ʨʘʚʥʦʚʝʩʠʷ, ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ 
ʩʠʣʘ ʧʣʘʚʫʯʝʩʪʠ ʠ ʩʠʣʘ ʪʷʞʝʩʪʠ ʙʳʣʠ ʨʘʚʥʳ ʠ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʥʘ ʦʜʥʦʡ ʚʝʨʪʠʢʘʣʠ:  

D = * V; Xʜ = Xʩ 

ʛʜʝ - ʧʣʦʪʥʦʩʪʴ ʚʦʜʳ, ʪ/ʤ3; V - ʦʙʲʝʤʥʦʝ ʚʦʜʦʠʟʤʝʱʝʥʠʝ, ʤ3; D-ʤʘʩʩʘ ʩʫʜʥʘ ʠʣʠ ʤʘʩʩʦʚʦʝ 
ʚʦʜʦʠʟʤʝʱʝʥʠʝ, ʪ; Xʜ - ʦʪʩʪʦʷʥʠʝ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ, ʎʊ, ʦʪ ʧʣʦʩʢʦʩʪʠ ʤʠʜʝʣʷ, ʤ; Xʩ - ʦʪʩʪʦʷʥʠʝ 
ʮʝʥʪʨʘ ʚʝʣʠʯʠʥʳ ʎɺ ʦʪ ʧʣʦʩʢʦʩʪʠ ʤʠʜʝʣʷ, ʤ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʣʦʪʥʦʩʪʠ ʚʦʜʳ, ʚ ʢʦʪʦʨʦʡ ʧʣʘʚʘʝʪ ʷʭʪʘ, ʝʝ ʦʙʲʝʤʥʦʝ ʚʦʜʦʠʟʤʝʱʝʥʠʝ ʤʦʞʝʪ 
ʠʟʤʝʥʷʪʴʩʷ, ʭʦʪʷ ʤʘʩʩʘ ʩʫʜʥʘ ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ. ɺ ʧʨʝʩʥʦʡ ʚʦʜʝ, ʧʣʦʪʥʦʩʪʴ ʢʦʪʦʨʦʡ ʙʣʠʟʢʘ ʢ 
ʝʜʠʥʠʮʝ, ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʩʫʜʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʘʩʩʳ ʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʠʡ ʧʦʛʨʫʞʝʥʥʳʡ ʦʙʲʝʤ V, 

ʯʝʤ ʚ ʩʦʣʝʥʦʡ ʚʦʜʝ, ʧʣʦʪʥʦʩʪʴ ʢʦʪʦʨʦʡ ʢʦʣʝʙʣʝʪʩʷ ʦʪ =1,010-1,015 ʪ/ʤ3 ʚ ɹʘʣʪʠʡʩʢʦʤ ʤʦʨʝ ʜʦ 
1,023-1,028 ʪ/ʤ3 ʚ ʦʢʝʘʥʝ. ʀʟʤʝʥʝʥʠʝ ʦʙʲʝʤʥʦʛʦ ʚʦʜʦʠʟʤʝʱʝʥʠʷ ʧʨʠ ʧʝʨʝʭʦʜʝ ʷʭʪʳ ʠʟ ʧʨʝʩʥʦʡ 

ʚʦʜʳ ( =1,00) ʚ ʤʦʨʩʢʫʶ ʠ ʥʘʦʙʦʨʦʪ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʦʩʘʜʢʠ. ɺʝʣʠʯʠʥʘ ʵʪʦʛʦ 
ʠʟʤʝʥʝʥʠʷ ʥʝʚʝʣʠʢʘ - ʤʝʥʝʝ 1 % ʦʩʘʜʢʠ ʠ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʢʘʯʝʩʪʚʘʭ ʷʭʪʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 
ʩʢʘʟʳʚʘʝʪʩʷ. ʆʜʥʘʢʦ ʚʣʠʷʥʠʝ ʩʦʣʝʥʦʩʪʠ ʥʘ ʦʩʘʜʢʫ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʦʙʤʝʨʝ ʷʭʪʳ ʠ 
ʚʳʯʠʩʣʝʥʠʠ ʝʝ ʛʦʥʦʯʥʦʛʦ ʙʘʣʣʘ.  

ɿʥʘʥʠʝ ʛʣʘʚʥʳʭ ʨʘʟʤʝʨʝʥʠʡ ʷʭʪʳ ʠ ʝʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʣʥʦʪʳ ʧʦʟʚʦʣʷʝʪ ʢʘʧʠʪʘʥʫ ʚʳʧʦʣʥʷʪʴ 
ʥʝʢʦʪʦʨʳʝ ʵʣʝʤʝʥʪʘʨʥʳʝ ʨʘʩʯʝʪʳ ʧʨʠʙʣʠʞʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʚʦʜʦʠʟʤʝʱʝʥʠʷ, ʠʟʤʝʥʝʥʠʷ ʦʩʘʜʢʠ 
ʧʨʠ ʧʨʠʝʤʝ ʛʨʫʟʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʚʝʣʠʯʠʥʳ.  

ɺʦʜʦʠʟʤʝʱʝʥʠʝ: 

D = * * Lʢʚʣ * ɺʢʚʣ * ʊʩʨ, ʪ. (6)  

ɻʨʫʟ, ʠʟʤʝʥʷʶʱʠʡ ʦʩʘʜʢʫ ʥʘ 1 ʩʤ: 

ʨ == 0,01 * * a * Lʢʚʣ * ɺʢʚʣ, ʪ. (7)  
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ɽʩʣʠ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠʣʠ ʧʦʩʪʨʦʡʢʝ ʷʭʪʳ ʦʢʘʞʝʪʩʷ, ʯʪʦ ʝʝ ʤʘʩʩʘ ʧʨʝʚʳʰʘʝʪ ʚʦʜʦʠʟʤʝʱʝʥʠʝ 
ʧʦ ʂɺʃ, ʘ ʎʊ ʩʤʝʱʝʥ ʚ ʥʦʩ ʠʣʠ ʢʦʨʤʫ ʦʪ ʎɺ, ʪʦ ʧʨʠ ʩʧʫʩʢʝ ʥʘ ʚʦʜʫ ʦʥʘ ʧʦʛʨʫʟʠʪʩʷ ʛʣʫʙʞʝ 
ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʚʘʪʝʨʣʠʥʠʠ ʠ ʧʦʣʫʯʠʪ ʥʘʢʣʦʥ - ʜʠʬʬʝʨʝʥʪ ʥʘ ʥʦʩ ʠʣʠ ʥʘ ʢʦʨʤʫ. ʇʨʠ ʧʨʦʜʦʣʴʥʦʤ 
ʥʘʢʣʦʥʝʥʠʠ ʚ ʚʦʜʫ ʧʦʛʨʫʞʘʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʢʦʨʧʫʩʘ ʚ ʥʦʩʫ ʠʣʠ ʢʦʨʤʝ ʠ ʚ ʪʫ ʞʝ ʩʪʦʨʦʥʫ 
ʩʤʝʱʘʝʪʩʷ ʪʦʯʢʘ ʧʨʠʣʦʞʝʥʠʷ ʨʘʚʥʦʜʝʡʩʪʚʫʶʱʝʡ ʩʠʣ ʧʣʘʚʫʯʝʩʪʠ (ʎɺ) ʜʦ ʪʦʛʦ ʤʦʤʝʥʪʘ, ʧʦʢʘ ʚʥʦʚʴ 
ʥʝ ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪʦ ʫʩʣʦʚʠʝ ʧʣʘʚʘʥʠʷ ʚ ʩʦʩʪʦʷʥʠʠ ʨʘʚʥʦʚʝʩʠʷ ʪ. ʝ. Xʜ = Xʩ. 

ʀ ʫʚʝʣʠʯʝʥʠʝ ʦʩʘʜʢʠ, ʠ ʜʠʬʬʝʨʝʥʪ ʥʝʞʝʣʘʪʝʣʴʥʳ, ʪʘʢ ʢʘʢ ʦʙʚʦʜʳ ʚʘʪʝʨʣʠʥʠʡ ʷʭʪʳ ʤʦʛʫʪ 
ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʪʝʭ, ʯʪʦ ʙʳʣʠ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʝʝ ʧʦʩʘʜʢʦʡ ʧʦ ʧʨʦʝʢʪʥʦʡ ʂɺʃ. ʏʪʦʙʳ 
ʵʪʦʛʦ ʥʝ ʩʣʫʯʠʣʦʩʴ, ʧʦʩʣʝ ʚʳʙʦʨʘ ʛʣʘʚʥʳʭ ʨʘʟʤʝʨʝʥʠʡ ʢʦʥʩʪʨʫʢʪʦʨ ʜʦʣʞʝʥ ʭʦʪʷ ʙʳ 
ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʮʝʥʠʪʴ ʤʘʩʩʫ ʙʫʜʫʱʝʡ ʷʭʪʳ. ɼʣʷ ʵʪʦʛʦ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʨʘʩʯʝʪ 
ʤʘʩʩʦʚʦʡ ʥʘʛʨʫʟʢʠ ʧʦ ʦʩʥʦʚʥʳʤ ʨʘʟʜʝʣʘʤ: ʢʦʨʧʫʩ; ʜʝʣʴʥʳʝ ʚʝʱʠ ʠ ʧʘʣʫʙʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ; 
ʦʙʦʨʫʜʦʚʘʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʧʦʤʝʱʝʥʠʡ; ʨʘʥʛʦʫʪ, ʪʘʢʝʣʘʞ ʠ ʧʘʨʫʩʘ; ʜʚʠʛʘʪʝʣʴ ʩ ʪʨʫʙʦʧʨʦʚʦʜʘʤʠ, 
ʛʨʝʙʥʳʤ ʚʘʣʦʤ ʠ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʝʤ; ʩʠʩʪʝʤʳ ʩ ʪʨʫʙʦʧʨʦʚʦʜʘʤʠ ʮʠʩʪʝʨʥʘʤʠ; ʧʦʣʝʟʥʘʷ 
ʥʘʛʨʫʟʢʘ - ʵʢʠʧʘʞ, ʟʘʧʘʩʳ ʧʨʝʩʥʦʡ ʚʦʜʳ ʠ ʧʨʦʚʠʟʠʠ ʪʦʧʣʠʚʦ ʜʣʷ ʜʚʠʛʘʪʝʣʷ, ʩʥʘʙʞʝʥʠʝ; 
ʙʘʣʣʘʩʪʥʳʡ ʬʘʣʴʰʢʠʣʴ. ʇʨʠʤʝʨʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʵʪʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʤʘʩʩʦʚʦʡ ʥʘʛʨʫʟʢʠ ʜʘʥʦ ʚ 
ʪʘʙʣ. 1, ʘ ʩʫʤʤʘ ʠʭ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʚʥʘ ʤʘʩʩʦʚʦ ʚʦʜʦʠʟʤʝʱʝʥʠʶ ʷʭʪʳ ʧʦ ʂɺʃ. 

ʉʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʜʠʬʬʝʨʝʥʪ ʷʭʪʳ ʦʢʘʟʳʚʘʶʪ ʧʝʨʝʤʝʥʥʳʝ ʤʘʩʩʳ - ʪʦʧʣʠʚʦ ʠ ʚʦʜʘ ʚ 
ʮʠʩʪʝʨʥʘʭ, ʢʦʪʦʨʳʝ ʨʘʩʭʦʜʫʶʪʩʷ ʚ ʪʝʯʝʥʠʝ ʧʣʘʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʵʢʠʧʘʞ, ʠʤʝʶʱʠʡ ʚʦʟʤʦʞʥʦʩʪʴ 
ʧʝʨʝʤʝʱʘʪʴʩʷ ʧʦ ʷʭʪʝ. ʇʦʵʪʦʤʫ ʮʠʩʪʝʨʥʳ ʜʣʷ ʞʠʜʢʦʩʪʝʡ ʩʪʘʨʘʶʪʩʷ ʨʘʩʧʦʣʘʛʘʪʴ ʚʙʣʠʟʠ ʦʙʱʝʛʦ 
ʎʊ ʷʭʪʳ, ʘ ʵʢʠʧʘʞ ʚʦ ʚʨʝʤʷ ʛʦʥʢʠ ʨʘʩʩʨʝʜʦʪʦʯʠʚʘʪʴ ʥʘ ʧʘʣʫʙʝ ʠ ʚ ʧʦʤʝʱʝʥʠʷʭ, ʥʝ ʜʦʧʫʩʢʘʷ ʝʛʦ 
ʩʢʦʧʣʝʥʠʷ ʚ ʢʦʨʤʦʚʦʤ ʢʦʢʧʠʪʝ, ʛʜʝ ʤʘʩʩʘ ʣʶʜʝʡ ʩʦʟʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʜʠʬʬʝʨʝʥʪʫʶʱʠʡ ʤʦʤʝʥʪ 
ʥʘ ʢʦʨʤʫ. 
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1.4 ʅʝʧʦʪʦʧʣʷʝʤʦʩʪʴ. 

ʉʧʦʩʦʙʥʦʩʪʴ ʩʫʜʥʘ ʦʩʪʘʚʘʪʴʩʷ ʥʘ ʧʣʘʚʫ ʠ 
ʩʦʭʨʘʥʷʪʴ ʩʚʦʠ ʤʦʨʝʭʦʜʥʳʝ ʢʘʯʝʩʪʚʘ ʚ 
ʩʣʫʯʘʝ ʧʦʣʫʯʝʥʠʷ ʧʨʦʙʦʠʥʳ ʚ ʦʙʰʠʚʢʝ 
ʠʣʠ ʟʘʪʦʧʣʝʥʠʷ ʯʝʨʝʟ ʧʘʣʫʙʥʳʝ 
ʦʪʚʝʨʩʪʠʷ ʥʘʟʳʚʘʝʪʩʷ 
ʥʝʧʦʪʦʧʣʷʝʤʦʩʪʴʶ. ʕʪʦ ʩʚʦʡʩʪʚʦ ʚ 
ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʘʧʘʩʦʤ 
ʧʣʘʚʫʯʝʩʪʠ ʩʫʜʥʘ - ʝʛʦ ʥʘʜʚʦʜʥʳʤ 
ʦʙʲʝʤʦʤ ʦʪ ʂɺʃ ʜʦ ʧʘʣʫʙʳ. ʏʝʤ ʚʳʰʝ 
ʥʘʜʚʦʜʥʳʡ ʙʦʨʪ, ʪʝʤ ʙʦʣʴʰʝ ʟʘʧʘʩ 
ʧʣʘʚʫʯʝʩʪʠ, ʪʝʤ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 
ʚʦʜʳ ʤʦʞʝʪ ʚʣʠʪʴʩʷ ʚʥʫʪʨʴ ʷʭʪʳ, ʧʨʝʞʜʝ 
ʯʝʤ ʦʥʘ ʟʘʪʦʥʝʪ. 

ʅʝʧʦʪʦʧʣʷʝʤʦʩʪʴ ʙʝʟ ʙʘʣʣʘʩʪʥʳʭ 
ʰʚʝʨʪʙʦʪʦʚ ʠ ʥʝʙʦʣʴʰʠʭ ʷʭʪ ʦʙʝʩʧʝʯʠʪʴ 
ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʩʣʦʞʥʦ. ɹʣʘʛʦʜʘʨʷ 
ʣʝʛʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʢʦʨʧʫʩʘ ʨʘʟʥʦʩʪʴ 
ʤʝʞʜʫ ʤʘʩʩʦʡ ʷʭʪʳ ʠ ʩʠʣʦʡ ʧʦʜʜʝʨʞʘʥʠʷ 
ʚ ʘʚʘʨʠʡʥʦʤ ʩʦʩʪʦʷʥʠʠ ʥʝʚʝʣʠʢʘ. 
ʊʨʝʙʫʝʪʩʷ ʣʠʰʴ ʥʝʙʦʣʴʰʦʡ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʟʘʧʘʩ ʧʣʘʚʫʯʝʩʪʠ ʚ ʚʠʜʝ 
ʤʝʞʜʫʜʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʙʦʨʪʦʚʳʭ 
ʦʪʩʝʢʦʚ ʧʣʘʚʫʯʝʩʪʠ, ʛʝʨʤʝʪʠʯʥʳʭ ʦʪʩʝʢʦʚ 
ʚ ʥʦʩʫ ʠ ʢʦʨʤʝ, ʧʦʜ ʢʦʢʧʠʪʦʤ. ɼʣʷ 
ʙʦʣʴʰʝʡ ʥʘʜʝʞʥʦʩʪʠ ʵʪʠ ʦʪʩʝʢʠ 
ʟʘʧʦʣʥʷʶʪ ʣʝʛʢʠʤ ʧʝʥʠʩʪʳʤ ʧʣʘʩʪʠʢʦʤ, 
ʥʝ ʚʧʠʪʳʚʘʶʱʠʤ ʚʦʜʫ. ʆʙʲʝʤ ʦʪʩʝʢʦʚ 
ʧʣʘʚʫʯʝʩʪʠ ʠʣʠ ʙʣʦʢʦʚ ʧʝʥʦʧʣʘʩʪʘ 
ʨʘʩʩʯʠʪʳʚʘʶʪ ʪʘʢ, ʯʪʦʙʳ ʧʨʠ ʟʘʧʦʣʥʝʥʠʠ 
ʚʦʜʦʡ ʷʭʪʘ ʜʝʨʞʘʣʘʩʴ ʥʘ ʧʣʘʚʫ ʩ 
ʥʘʜʚʦʜʥʳʤ ʙʦʨʪʦʤ ʦʢʦʣʦ 10 ʩʤ ʠ ʧʦ 
ʚʦʟʤʦʞʥʦʩʪʠ ʥʘ ʨʦʚʥʦʤ ʢʠʣʝ. ʏʪʦʙʳ ʦʥʘ 
ʩʦʭʨʘʥʷʣʘ ʩʚʦʶ ʩʧʦʩʦʙʥʦʩʪʴ 
ʩʦʧʨʦʪʠʚʣʷʪʴʩʷ ʢʨʝʥʫ ʠ ʜʠʬʬʝʨʝʥʪʫ, 
ʦʪʩʝʢʠ ʧʣʘʚʫʯʝʩʪʠ ʨʘʟʤʝʱʘʶʪ ʚ 
ʦʢʦʥʝʯʥʦʩʪʷʭ ʢʦʨʧʫʩʘ ʠ ʧʦ ʙʦʨʪʘʤ.  

ʆʙʝʩʧʝʯʠʪʴ ʥʝʧʦʪʦʧʣʷʝʤʦʩʪʴ ʢʨʫʧʥʦʡ 
ʷʭʪʳ, ʩʥʘʙʞʝʥʥʦʡ ʬʘʣʴʰʢʠʣʝʤ ʤʘʩʩʦʡ 
40-50% ʝʝ ʚʦʜʦʠʟʤʝʱʝʥʠʷ ʠ ʠʤʝʶʱʝʡ 
ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʚʥʫʪʨʝʥʥʠʭ ʧʦʤʝʱʝʥʠʡ, 
ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ. ɺ ʜʘʥʥʦʤ 
ʩʣʫʯʘʝ ʧʦʤʦʛʣʦ ʙʳ ʜʝʣʝʥʠʝ ʢʦʨʧʫʩʘ 
ʧʦʧʝʨʝʯʥʳʤʠ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʳʤʠ 
ʧʝʨʝʙʦʨʢʘʤʠ ʥʘ ʥʝʩʢʦʣʴʢʦ ʦʪʩʝʢʦʚ. 
ʆʜʥʘʢʦ ʛʣʫʭʠʝ ʧʝʨʝʙʦʨʢʠ ʩʦʟʜʘʶʪ 
ʙʦʣʴʰʠʝ ʥʝʫʜʦʙʩʪʚʘ ʜʣʷ ʦʙʠʪʘʝʤʦʩʪʠ 
ʷʭʪ, ʘ ʧʨʠ ʫʩʪʨʦʡʩʪʚʝ ʜʚʝʨʝʡ ʧʝʨʝʙʦʨʢʠ 
ʪʝʨʷʶʪ ʩʤʳʩʣ. ʇʦʵʪʦʤʫ ʜʘʞʝ ʥʘ ʙʦʣʴʰʠʭ 
ʷʭʪʘʭ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʜʚʝ 
ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʳʝ ʧʝʨʝʙʦʨʢʠ - 
ʬʦʨʧʠʢʦʚʫʶ (ʚʙʣʠʟʠ ʥʦʩʦʚʦʛʦ ʢʦʥʮʘ ʂɺʃ) 
ʠ ʘʭʪʝʨʧʠʢʦʚʫʶ (ʚ ʨʘʡʦʥʝ ʢʦʢʧʠʪʘ), 
ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʜʦʩʪʫʧ ʚʦʜʳ ʚʥʫʪʨʴ ʧʨʠ 
ʧʦʣʫʯʝʥʠʠ ʧʨʦʙʦʠʥʳ ʚ ʦʢʦʥʝʯʥʦʩʪʷʭ.  
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ʆʧʳʪ, ʦʜʥʘʢʦ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʤʦʨʝ ʦʪ ʧʨʦʙʦʠʥ ʧʨʠ ʩʪʦʣʢʥʦʚʝʥʠʷʭ ʷʭʪʳ ʛʠʙʥʫʪ ʩʨʘʚʥʠʪʝʣʴʥʦ 
ʨʝʜʢʦ. ɻʦʨʘʟʜʦ ʙʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʝʛʝʨʤʝʪʠʯʥʦʩʪʴ ʟʘʢʨʳʪʠʡ ʧʘʣʫʙʥʳʭ ʣʶʢʦʚ, 
ʨʘʟʙʠʪʳʝ ʠʣʣʶʤʠʥʘʪʦʨʳ. ʀʤʝʥʥʦ ʵʪʦ ʩʪʘʣʦ ʧʨʠʯʠʥʦʡ ʛʠʙʝʣʠ ʧʷʪʠ ʷʭʪ ʚ ʪʨʘʛʠʯʝʩʢʦʡ ʌʘʩʪʥʝʪʩʢʦʡ 
ʛʦʥʢʝ 1979 ʛ. ʫ ʙʝʨʝʛʦʚ ʀʨʣʘʥʜʠʠ. ʅʘ ʵʪʠʭ ʷʭʪʘʭ (ʪʘʢ ʞʝ ʢʘʢ ʠ ʝʱʝ ʥʘ 98 ʠʟ 234 ʫʯʘʩʪʚʦʚʘʚʰʠʭ ʚ 
ʛʦʥʢʝ ʩʫʜʦʚ) ʧʨʠʯʠʥʦʡ ʧʦʧʘʜʘʥʠʷ ʙʦʣʴʰʠʭ ʤʘʩʩ ʚʦʜʳ ʚʥʫʪʨʴ ʢʦʨʧʫʩʘ ʙʳʣʠ ʥʝʥʘʜʝʞʥʳʝ ʟʘʢʨʳʪʠʷ 
ʚʭʦʜʥʳʭ ʣʶʢʦʚ ʚ ʩʪʝʥʢʘʭ ʨʫʙʦʢ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʟʘʜʚʠʞʥʳʝ ʱʠʪʢʠ ʚʳʩʢʘʢʠʚʘʣʠ ʠʟ ʩʚʦʠʭ ʧʘʟʦʚ ʧʨʠ 
ʦʧʨʦʢʠʜʳʚʘʥʠʠ ʷʭʪ, ʦʢʘʟʳʚʘʣʠʩʴ ʩʤʳʪʳʤʠ ʟʘ ʙʦʨʪ ʠʣʠ ʟʘʪʝʨʷʚʰʠʤʠʩʷ ʚʥʫʪʨʠ ʷʭʪ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʧʨʘʢʪʠʢʘ ʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʷʭʪʘ, ʧʦʣʦʞʝʥʥʘʷ ʧʘʨʫʩʘʤʠ ʥʘ ʚʦʜʫ, ʥʝ ʤʦʛʣʘ ʙʳʪʴ ʟʘʣʠʪʘ 
ʯʝʨʝʟ ʦʪʢʨʳʪʳʝ ʣʶʢʠ. ɺʭʦʜʥʳʝ ʣʶʢʠ ʧʨʝʜʧʠʩʳʚʘʝʪʩʷ ʦʙʦʨʫʜʦʚʘʪʴ ʜʚʝʨʮʘʤʠ ʥʘ ʧʨʦʯʥʳʭ ʧʝʪʣʷʭ, 
ʦʪʢʨʳʚʘʝʤʳʤʠ ʦʙʷʟʘʪʝʣʴʥʦ ʥʘʨʫʞʫ. ɺʩʝ ʠʣʣʶʤʠʥʘʪʦʨʳ ʠ ʩʚʝʪʣʳʝ ʣʶʢʠ ʜʦʣʞʥʳ ʩʥʘʙʞʘʪʴʩʷ 
ʟʘʱʠʪʥʳʤʠ ʱʠʪʢʘʤʠ, ʢʦʪʦʨʳʝ ʚ ʰʪʦʨʤʦʚʳʭ ʫʩʣʦʚʠʷʭ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʥʘʨʫʞʠ. ɺʩʝ ʦʪʚʝʨʩʪʠʷ ʚ 
ʢʦʨʧʫʩʝ ʜʣʷ ʟʘʙʦʨʘ ʟʘʙʦʨʪʥʦʡ ʚʦʜʳ ʠʣʠ ʚʳʧʫʩʢʘ ʩʪʦʯʥʳʭ ʚʦʜ, ʚʦʜʳ ʠʟ ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ 
ʜʚʠʛʘʪʝʣʷ ʠ ʪ. ʧ. ʩʥʘʙʞʘʶʪʩʷ ʥʘʜʝʞʥʳʤʠ ʟʘʧʦʨʥʳʤʠ ʚʝʥʪʠʣʷʤʠ ʠ ʢʣʘʧʘʥʘʤʠ, ʘ ʦʩʫʰʠʪʝʣʴʥʘʷ 
ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ʜʦʩʪʘʪʦʯʥʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʢʨʝʡʩʝʨʩʢʦ-ʛʦʥʦʯʥʘʷ ʷʭʪʘ ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʦʡ ʞʠʚʫʯʝʩʪʴʶ, ʪ. ʝ. ʩʧʦʩʦʙʥʦʩʪʴʶ 
ʦʩʪʘʚʘʪʴʩʷ ʧʨʠ ʘʚʘʨʠʠ ʥʘ ʧʣʘʚʫ ʠ ʧʝʨʝʤʝʱʘʪʴʩʷ ʚ ʥʫʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɺ ʫʧʦʤʷʥʫʪʦʡ 
ʌʘʩʪʥʝʪʩʢʦʡ ʛʦʥʢʝ ʥʘ ʛʨʝʙʥʷʭ ʢʨʫʪʳʭ ʚʦʣʥ ʦʧʨʦʢʠʥʫʣʦʩʴ 77 ʷʭʪ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʩʦʚʝʨʰʠʣʠ 
ʧʦʣʥʳʡ ʦʙʦʨʦʪ ʥʘ 360Á. ʅʝʩʤʦʪʨʷ ʥʘ ʧʦʚʨʝʞʜʝʥʠʷ ʠ ʙʦʣʴʰʠʝ ʤʘʩʩʳ ʚʦʜʳ, ʧʦʧʘʚʰʠʝ ʚʥʫʪʨʴ ʷʭʪ, 
ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʙʳʣʠ ʧʨʠʚʝʜʝʥʳ ʚ ʧʦʨʪʳ-ʫʙʝʞʠʱʘ ʩʚʦʠʤʠ ʵʢʠʧʘʞʘʤʠ. ʕʢʠʧʘʞʠ ʰʝʩʪʠ ʷʭʪ, 
ʧʦʩʯʠʪʘʚʰʠʝ ʧʦʣʦʞʝʥʠʝ ʢʨʠʪʠʯʝʩʢʠʤ, ʧʦʢʠʥʫʣʠ ʠʭ ʥʘ ʥʘʜʫʚʥʳʭ ʩʧʘʩʘʪʝʣʴʥʳʭ ʧʣʦʪʘʭ, ʢʦʪʦʨʳʝ ʚ 
ʪʝʭ ʫʩʣʦʚʠʷʭ ʦʢʘʟʘʣʠʩʴ ʥʝʜʦʩʪʘʪʦʯʥʦ ʥʘʜʝʞʥʳʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʛʠʙʣʦ ʩʝʤʴ ʯʝʣʦʚʝʢ. ɺ ʪʦ ʞʝ 
ʚʨʝʤʷ ʪʦʣʴʢʦ ʜʚʝ ʠʟ ʧʦʢʠʥʫʪʳʭ ʰʝʩʪʠ ʷʭʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʫʪʦʥʫʣʠ. ʏʝʪʳʨʝ ʩʫʜʥʘ, ʥʝʩʤʦʪʨʷ ʥʘ 
ʞʝʩʪʦʢʠʡ ʰʪʦʨʤ, ʦʩʪʘʣʠʩʴ ʥʘ ʧʣʘʚʫ ʠ ʙʳʣʠ ʚʧʦʩʣʝʜʩʪʚʠʠ ʦʙʥʘʨʫʞʝʥʳ ʚ ʤʦʨʝ ʠ ʦʪʙʫʢʩʠʨʦʚʘʥʳ ʚ 
ʛʘʚʘʥʠ. 
 

  

1.5 ʉʠʣʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʢʦʨʧʫʩ ʠ ʧʘʨʫʩʘ ʷʭʪʳ. 

ɼʦ ʩʠʭ ʧʦʨ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʜʝʡʩʪʚʠʝ ʥʘ ʷʭʪʫ ʪʦʣʴʢʦ ʜʚʫʭ ʩʠʣ - ʩʠʣʳ ʧʣʘʚʫʯʝʩʪʠ ʠ ʩʠʣʳ ʚʝʩʘ, 
ʧʨʝʜʧʦʣʘʛʘʷ, ʯʪʦ ʦʥʘ ʥʘʭʦʜʠʪʩʷ ʚ ʨʘʚʥʦʚʝʩʠʠ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ. ʅʦ ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʜʚʠʞʝʥʠʷ ʚʧʝʨʝʜ 
ʥʘ ʷʭʪʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʘʨʫʩʘ, ʥʘ ʩʫʜʥʦ ʜʝʡʩʪʚʫʝʪ ʩʣʦʞʥʘʷ ʩʠʩʪʝʤʘ ʩʠʣ. ʉʭʝʤʘʪʠʯʝʩʢʠ ʦʥʘ 
ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 4, ʛʜʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʪʠʧʠʯʥʳʡ ʩʣʫʯʘʡ ʜʚʠʞʝʥʠʷ ʷʭʪʳ ʚ 
ʙʝʡʜʝʚʠʥʜ. 

ʇʨʠ ʦʙʪʝʢʘʥʠʠ ʧʘʨʫʩʦʚ ʚʦʟʜʫʰʥʳʤ ʧʦʪʦʢʦʤ - ʚʝʪʨʦʤ - ʥʘ ʥʠʭ ʩʦʟʜʘʝʪʩʷ ʨʝʟʫʣʴʪʠʨʫʶʱʘʷ 
ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʩʠʣʘ ɸ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʧʨʠʤʝʨʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʧʦʚʝʨʭʥʦʩʪʠ ʧʘʨʫʩʘ ʠ 
ʧʨʠʣʦʞʝʥʥʘʷ ʚ ʮʝʥʪʨʝ ʧʘʨʫʩʥʦʩʪʠ (ʎʇ) ʚʳʩʦʢʦ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʚʦʜʳ. ʉʦʛʣʘʩʥʦ ʪʨʝʪʴʝʤʫ ʟʘʢʦʥʫ 
ʤʝʭʘʥʠʢʠ, ʧʨʠ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʜʚʠʞʝʥʠʠ ʪʝʣʘ ʧʦ ʧʨʷʤʦʡ ʢʘʞʜʦʡ ʩʠʣʝ, ʧʨʠʣʦʞʝʥʥʦʡ ʢ ʪʝʣʫ, ʚ 
ʜʘʥʥʦʤ ʩʣʫʯʘʝ - ʢ ʧʘʨʫʩʘʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʢʦʨʧʫʩʦʤ ʷʭʪʳ ʯʝʨʝʟ ʤʘʯʪʫ, ʩʪʦʷʯʠʡ ʪʘʢʝʣʘʞ ʠ ʰʢʦʪʳ, 
ʜʦʣʞʥʘ ʧʨʦʪʠʚʦʜʝʡʩʪʚʦʚʘʪʴ ʨʘʚʥʘʷ ʝʡ ʧʦ ʚʝʣʠʯʠʥʝ ʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʥʘʧʨʘʚʣʝʥʥʘʷ ʩʠʣʘ. ʅʘ 
ʷʭʪʝ - ʵʪʦ ʨʝʟʫʣʴʪʠʨʫʶʱʘʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʩʠʣʘ ʅ, ʧʨʠʣʦʞʝʥʥʘʷ ʢ ʧʦʜʚʦʜʥʦʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʞʜʫ ʵʪʠʤʠ ʩʠʣʘʤʠ ʩʫʱʝʩʪʚʫʝʪ ʠʟʚʝʩʪʥʦʝ ʨʘʩʩʪʦʷʥʠʝ - ʧʣʝʯʦ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ 
ʦʙʨʘʟʫʝʪʩʷ ʤʦʤʝʥʪ ʧʘʨʳ ʩʠʣ. 
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ʀ ʘʵʨʦ- ʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʩʠʣʳ ʦʢʘʟʳʚʘʶʪʩʷ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʥʝ ʚ ʧʣʦʩʢʦʩʪʠ, ʘ ʚ 
ʧʨʦʩʪʨʘʥʩʪʚʝ, ʧʦʵʪʦʤʫ ʧʨʠ ʠʟʫʯʝʥʠʠ ʤʝʭʘʥʠʢʠ ʜʚʠʞʝʥʠʷ ʷʭʪʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʧʨʦʝʢʮʠʠ ʵʪʠʭ ʩʠʣ 
ʥʘ ʛʣʘʚʥʳʝ ʢʦʦʨʜʠʥʘʪʥʳʝ ʧʣʦʩʢʦʩʪʠ. ʀʤʝʷ ʚ ʚʠʜʫ ʫʧʦʤʷʥʫʪʳʡ ʪʨʝʪʠʡ ʟʘʢʦʥ ʅʴʶʪʦʥʘ, ʚʳʧʠʰʝʤ 
ʧʦʧʘʨʥʦ ʚʩʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʣʳ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ 
ʨʝʘʢʮʠʠ (ʩʤ. ʪʘʙʣʠʯʢʫ):  

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʷʭʪʘ ʫʩʪʦʡʯʠʚʦ ʰʣʘ ʧʦ ʢʫʨʩʫ, ʢʘʞʜʘʷ ʧʘʨʘ ʩʠʣ ʠ ʢʘʞʜʘʷ ʧʘʨʘ ʤʦʤʝʥʪʦʚ ʩʠʣ 
ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʚʥʳ ʜʨʫʛ ʜʨʫʛʫ. ʅʘʧʨʠʤʝʨ, ʩʠʣʘ ʜʨʝʡʬʘ Fʜ, ʠ ʩʠʣʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʨʝʡʬʫ Rʜ 
ʩʦʟʜʘʶʪ ʢʨʝʥʷʱʠʡ ʤʦʤʝʥʪ ʄʢʨ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʙʳʪʴ ʫʨʘʚʥʦʚʝʰʝʥ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʤ 
ʤʦʤʝʥʪʦʤ ʄʚ ʠʣʠ ʤʦʤʝʥʪʦʤ ʧʦʧʝʨʝʯʥʦʡ ʦʩʪʦʡʯʠʚʦʩʪʠ. ʄʚ ʦʙʨʘʟʫʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʜʝʡʩʪʚʠʶ ʩʠʣ 

ʚʝʩʘ D ʠ ʧʣʘʚʫʯʝʩʪʠ ʷʭʪʳ V, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʧʣʝʯʝ l. ʕʪʠ ʞʝ ʩʠʣʳ ʚʝʩʘ ʠ ʧʣʘʚʫʯʝʩʪʠ ʦʙʨʘʟʫʶʪ 
ʤʦʤʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʠʬʬʝʨʝʥʪʫ ʠʣʠ ʤʦʤʝʥʪ ʧʨʦʜʦʣʴʥʦʡ ʦʩʪʦʡʯʠʚʦʩʪʠ Ml, ʨʘʚʥʳʡ ʧʦ ʚʝʣʠʯʠʥʝ 
ʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʶʱʠʡ ʜʠʬʬʝʨʝʥʪʫʶʱʝʤʫ ʤʦʤʝʥʪʫ Mʜ. ʉʣʘʛʘʝʤʳʤʠ ʧʦʩʣʝʜʥʝʛʦ ʷʚʣʷʶʪʩʷ 
ʤʦʤʝʥʪʳ ʧʘʨ ʩʠʣ ʊ - R ʠ Fʚ - ʅʚ.  

ɺ ʧʨʠʚʝʜʝʥʥʫʶ ʩʭʝʤʫ ʜʝʡʩʪʚʠʷ ʩʠʣ ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʦʧʨʘʚʢʠ ʚʥʦʩʠʪ, ʦʩʦʙʝʥʥʦ ʥʘ ʣʝʛʢʠʭ ʷʭʪʘʭ, 
ʵʢʠʧʘʞ. ʇʝʨʝʤʝʱʘʷʩʴ ʥʘ ʥʘʚʝʪʨʝʥʥʳʡ ʙʦʨʪ ʠʣʠ ʧʦ ʜʣʠʥʝ ʷʭʪʳ, ʵʢʠʧʘʞ ʩʚʦʠʤ ʚʝʩʦʤ ʵʬʬʝʢʪʠʚʥʦ 
ʦʪʢʨʝʥʠʚʘʝʪ ʩʫʜʥʦ ʠʣʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʝʪ ʝʛʦ ʜʠʬʬʝʨʝʥʪʫ ʥʘ ʥʦʩ. ɺ ʩʦʟʜʘʥʠʠ ʫʚʘʣʠʚʘʶʱʝʛʦ 
ʤʦʤʝʥʪʘ ʄʜ ʨʝʰʘʶʱʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʦʪʢʣʦʥʝʥʠʶ ʨʫʣʷ. 

ɸʵʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʙʦʢʦʚʘʷ ʩʠʣʘ Fʜ, ʢʨʦʤʝ ʢʨʝʥʘ ʚʳʟʳʚʘʝʪ ʙʦʢʦʚʦʡ ʩʥʦʩ - ʜʨʝʡʬ, ʧʦʵʪʦʤʫ ʷʭʪʘ 
ʜʚʠʞʝʪʩʷ ʥʝ ʩʪʨʦʛʦ ʧʦ ɼʇ, ʘ ʩ ʥʝʙʦʣʴʰʠʤ ʫʛʣʦʤ ʜʨʝʡʬʘ l. ʀʤʝʥʥʦ ʵʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ 
ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʥʘ ʢʠʣʝ ʷʭʪʳ ʩʠʣʳ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʨʝʡʬʫ Rʜ, ʢʦʪʦʨʘʷ ʧʦ ʩʚʦʝʡ 
ʧʨʠʨʦʜʝ ʘʥʘʣʦʛʠʯʥʘ ʧʦʜʲʝʤʥʦʡ ʩʠʣʝ, ʚʦʟʥʠʢʘʶʱʝʡ ʥʘ ʢʨʳʣʝ ʩʘʤʦʣʝʪʘ, ʨʘʩʧʦʣʘʛʘʝʤʦʤ ʧʦʜ ʫʛʣʦʤ 
ʘʪʘʢʠ ʢ ʥʘʙʝʛʘʶʱʝʤʫ ʧʦʪʦʢʫ. ɸʥʘʣʦʛʠʯʥʦ ʢʨʳʣʫ ʨʘʙʦʪʘʝʪ ʥʘ ʢʫʨʩʝ ʙʝʡʜʝʚʠʥʜ ʠ ʧʘʨʫʩ, ʜʣʷ 
ʢʦʪʦʨʦʛʦ ʫʛʣʦʤ ʘʪʘʢʠ ʷʚʣʷʝʪʩʷ ʫʛʦʣ ʤʝʞʜʫ ʭʦʨʜʦʡ ʧʘʨʫʩʘ ʠ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚʳʤʧʝʣʴʥʦʛʦ ʚʝʪʨʘ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʦʨʠʠ ʢʦʨʘʙʣʷ ʧʘʨʫʩʥʘʷ ʷʭʪʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʠʤʙʠʦʟ ʜʚʫʭ 
ʢʨʳʣʴʝʚ: ʢʦʨʧʫʩʘ, ʜʚʠʞʫʱʝʛʦʩʷ ʚ ʚʦʜʝ, ʠ ʧʘʨʫʩʘ, ʥʘ ʢʦʪʦʨʳʡ ʚʦʟʜʝʡʩʪʚʫʝʪ ʚʳʤʧʝʣʴʥʳʡ ʚʝʪʝʨ. 

 



 14 

1.6  ʆʩʪʦʡʯʠʚʦʩʪʴ. 

ʂʘʢ ʤʳ ʫʞʝ ʛʦʚʦʨʠʣʠ, ʷʭʪʘ ʧʦʜʚʝʨʞʝʥʘ ʜʝʡʩʪʚʠʶ ʩʠʣ ʠ ʤʦʤʝʥʪʦʚ ʩʠʣ, ʩʪʨʝʤʷʱʠʭʩʷ ʥʘʢʣʦʥʠʪʴ ʝʝ ʚ 
ʧʦʧʝʨʝʯʥʦʤ ʠ ʧʨʦʜʦʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ. ʉʧʦʩʦʙʥʦʩʪʴ ʩʫʜʥʘ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʜʝʡʩʪʚʠʶ ʵʪʠʭ ʩʠʣ ʠ 
ʚʦʟʚʨʘʱʘʪʴʩʷ ʚ ʧʨʷʤʦʝ ʧʦʣʦʞʝʥʠʝ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ʠʭ ʜʝʡʩʪʚʠʷ ʥʘʟʳʚʘʝʪʩʷ ʦʩʪʦʡʯʠʚʦʩʪʴʶ. 
ʅʘʠʙʦʣʝʝ ʚʘʞʥʦʡ ʜʣʷ ʷʭʪʳ ʷʚʣʷʝʪʩʷ ʧʦʧʝʨʝʯʥʘʷ ʦʩʪʦʡʯʠʚʦʩʪʴ. 

 

ʂʦʛʜʘ ʷʭʪʘ ʧʣʘʚʘʝʪ ʙʝʟ ʢʨʝʥʘ, ʪʦ ʩʠʣʳ ʪʷʞʝʩʪʠ ʠ ʧʣʘʚʫʯʝʩʪʠ, ʧʨʠʣʦʞʝʥʥʳʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʎʊ ʠ 
ʎɺ, ʜʝʡʩʪʚʫʶʪ ʧʦ ʦʜʥʦʡ ʚʝʨʪʠʢʘʣʠ. ɽʩʣʠ ʧʨʠ ʢʨʝʥʝ ʵʢʠʧʘʞ ʣʠʙʦ ʜʨʫʛʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʤʘʩʩʦʚʦʡ 
ʥʘʛʨʫʟʢʠ ʥʝ ʧʝʨʝʤʝʱʘʶʪʩʷ, ʪʦ ʧʨʠ ʣʶʙʦʤ ʦʪʢʣʦʥʝʥʠʠ ʎʊ ʩʦʭʨʘʥʷʝʪ ʩʚʦʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ 
ʧʦʣʦʞʝʥʠʝ ʚ ɼʇ (ʪʦʯʢʘ G ʥʘ ʨʠʩ. 5), ʚʨʘʱʘʷʩʴ ʚʤʝʩʪʝ ʩ ʩʫʜʥʦʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚʩʣʝʜʩʪʚʠʝ 
ʠʟʤʝʥʠʚʰʝʡʩʷ ʬʦʨʤʳ ʧʦʜʚʦʜʥʦʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʎɺ ʩʤʝʱʘʝʪʩʷ ʠʟ ʪʦʯʢʠ ʉʦ ʚ ʩʪʦʨʦʥʫ ʥʘʢʨʝʥʝʥʥʦʛʦ 

ʙʦʨʪʘ ʜʦ ʧʦʣʦʞʝʥʠʷ C1. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʚʦʟʥʠʢʘʝʪ ʤʦʤʝʥʪ ʧʘʨʳ ʩʠʣ D ʠ V ʩ ʧʣʝʯʦʤ l, ʨʘʚʥʳʤ 
ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʨʘʩʩʪʦʷʥʠʶ ʤʝʞʜʫ ʎʊ ʠ ʥʦʚʳʤ ʎɺ ʷʭʪʳ. ʕʪʦʪ ʤʦʤʝʥʪ ʩʪʨʝʤʠʪʩʷ ʚʦʟʚʨʘʪʠʪʴ 
ʷʭʪʫ ʚ ʧʨʷʤʦʝ ʧʦʣʦʞʝʥʠʝ ʠ ʧʦʪʦʤʫ ʥʘʟʳʚʘʝʪʩʷ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʤ. 

ʇʨʠ ʢʨʝʥʝ ʎɺ ʧʝʨʝʤʝʱʘʝʪʩʷ ʧʦ ʢʨʠʚʦʡ ʪʨʘʝʢʪʦʨʠʠ CoC1, ʨʘʜʠʫʩ ʢʨʠʚʠʟʥʳ r ʢʦʪʦʨʦʡ ʥʘʟʳʚʘʝʪʩʷ 
ʧʦʧʝʨʝʯʥʳʤ ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʠʤ ʨʘʜʠʫʩʦʤ, ʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʝʤʫ ʮʝʥʪʨ ʢʨʠʚʠʟʥʳ ʄ - 
ʧʦʧʝʨʝʯʥʳʤ ʤʝʪʘʮʝʥʪʨʦʤ. ɺʝʣʠʯʠʥʘ ʨʘʜʠʫʩʘ r ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʬʦʨʤʘ ʢʨʠʚʦʡ ʉʦ C1 ʟʘʚʠʩʷʪ ʦʪ 
ʦʙʚʦʜʦʚ ʢʦʨʧʫʩʘ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʨʝʥʘ ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʠʡ ʨʘʜʠʫʩ ʫʤʝʥʴʰʘʝʪʩʷ, 
ʪʘʢ ʢʘʢ ʝʛʦ ʚʝʣʠʯʠʥʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʯʝʪʚʝʨʪʦʡ ʩʪʝʧʝʥʠ ʰʠʨʠʥʳ ʚʘʪʝʨʣʠʥʠʠ.  

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʣʝʯʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʝʛʦ ʤʦʤʝʥʪʘ ʟʘʚʠʩʠʪ ʦʪ ʨʘʩʩʪʦʷʥʠʷ GM - ʚʦʟʚʳʰʝʥʠʷ 
ʤʝʪʘʮʝʥʪʨʘ ʥʘʜ ʮʝʥʪʨʦʤ ʪʷʞʝʩʪʠ: ʯʝʤ ʦʥʦ ʤʝʥʴʰʝ, ʪʝʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʝʥʴʰʝ ʧʨʠ ʢʨʝʥʝ ʠ ʧʣʝʯʦ 
l. ʅʘ ʩʘʤʦʡ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʥʘʢʣʦʥʘ ʚʝʣʠʯʠʥʳ GM ʠʣʠ h ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʫʜʦʩʪʨʦʠʪʝʣʷʤʠ ʢʘʢ 
ʤʝʨʘ ʦʩʪʦʡʯʠʚʦʩʪʠ ʩʫʜʥʘ ʠ ʥʘʟʳʚʘʝʪʩʷ ʥʘʯʘʣʴʥʦʡ ʧʦʧʝʨʝʯʥʦʡ ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʦʡ ʚʳʩʦʪʦʡ. ʏʝʤ 
ʙʦʣʴʰʝ h, ʪʝʤ ʥʝʦʙʭʦʜʠʤʘ ʙʦʣʴʰʘʷ ʢʨʝʥʷʱʘʷ ʩʠʣʘ, ʯʪʦʙʳ ʥʘʢʣʦʥʠʪʴ ʷʭʪʫ ʥʘ ʢʘʢʦʡ-ʣʠʙʦ 
ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʛʦʣ ʢʨʝʥʘ, ʪʝʤ ʦʩʪʦʡʯʠʚʝʝ ʩʫʜʥʦ. ʅʘ ʢʨʝʡʩʝʨʩʢʦ-ʛʦʥʦʯʥʳʭ ʷʭʪʘʭ ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʘʷ 
ʚʳʩʦʪʘ ʩʦʩʪʘʚʣʷʝʪ ʦʙʳʯʥʦ 0,75-1,2 ʤ; ʥʘ ʢʨʝʡʩʝʨʩʢʠʭ ʰʚʝʨʪʙʦʪʘʭ - 0,6-0,8 ʤ.  

ʇʦ ʪʨʝʫʛʦʣʴʥʠʢʫ GMN ʣʝʛʢʦ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʝʝ ʧʣʝʯʦ I = GN = h * Sin . 

ɺʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʡ ʤʦʤʝʥʪ, ʫʯʠʪʳʚʘʷ ʨʘʚʝʥʩʪʚʦ V ʠ D, ʨʘʚʝʥ: 

ʄɺ = D * h * Sin , ʪʤ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʘʷ ʚʳʩʦʪʘ ʠʟʤʝʥʷʝʪʩʷ ʚ ʜʦʚʦʣʴʥʦ ʫʟʢʠʭ 
ʧʨʝʜʝʣʘʭ ʜʣʷ ʷʭʪ ʨʘʟʣʠʯʥʳʭ ʨʘʟʤʝʨʝʥʠʡ, ʚʝʣʠʯʠʥʘ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʝʛʦ ʤʦʤʝʥʪʘ ʧʨʷʤʦ 
ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʚʦʜʦʠʟʤʝʱʝʥʠʶ ʷʭʪʳ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʦʣʝʝ ʪʷʞʝʣʦʝ ʩʫʜʥʦ ʦʢʘʟʳʚʘʝʪʩʷ ʚ 
ʩʦʩʪʦʷʥʠʠ ʚʳʜʝʨʞʘʪʴ ʢʨʝʥʷʱʠʡ ʤʦʤʝʥʪ ʙʦʣʴʰʝʡ ʚʝʣʠʯʠʥʳ. 

ɺʦʩʩʪʘʥʘʚʣʠʚʘʶʱʝʝ ʧʣʝʯʦ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ ʨʘʟʥʦʩʪʴ ʜʚʫʭ ʨʘʩʩʪʦʷʥʠʡ (ʩʤ. ʨʠʩ. 5): lʬ - 
ʧʣʝʯʘ ʦʩʪʦʡʯʠʚʦʩʪʠ ʬʦʨʤʳ ʠ lʚ - ʧʣʝʯʘ ʦʩʪʦʡʯʠʚʦʩʪʠ ʚʝʩʘ. ʅʝʪʨʫʜʥʦ ʫʩʪʘʥʦʚʠʪʴ ʬʠʟʠʯʝʩʢʠʡ 
ʩʤʳʩʣ ʵʪʠʭ ʚʝʣʠʯʠʥ, ʪʘʢ ʢʘʢ lʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪʢʣʦʥʝʥʠʝʤ ʧʨʠ ʢʨʝʥʝ ʣʠʥʠʠ ʜʝʡʩʪʚʠʷ ʩʠʣʳ ʚʝʩʘ ʦʪ 
ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʪʦʯʥʦ ʥʘʜ ʉ0, ʘ lʬ - ʩʤʝʱʝʥʠʝʤ ʥʘ ʧʦʜʚʝʪʨʝʥʥʳʡ ʙʦʨʪ ʮʝʥʪʨʘ 

ʚʝʣʠʯʠʥʳ ʧʦʛʨʫʞʝʥʥʦʛʦ ʦʙʲʝʤʘ ʢʦʨʧʫʩʘ. ʈʘʩʩʤʘʪʨʠʚʘʷ ʜʝʡʩʪʚʠʝ ʩʠʣ D ʠ V ʦʪʥʦʩʠʪʝʣʴʥʦ ʉ0, 

ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʩʠʣʘ ʚʝʩʘ D ʩʪʨʝʤʠʪʩʷ ʥʘʢʨʝʥʠʪʴ ʷʭʪʫ ʝʱʝ ʙʦʣʴʰʝ, ʘ ʩʠʣʘ V, ʥʘʦʙʦʨʦʪ - 
ʚʳʧʨʷʤʠʪʴ ʩʫʜʥʦ.  

 

ʇʦ ʪʨʝʫʛʦʣʴʥʠʢʫ CoGK ʤʦʞʥʦ ʥʘʡʪʠ, ʯʪʦ lʚ = GK = Co * G * Sin , ʛʜʝ C0*G - ʚʦʟʚʳʰʝʥʠʝ ʎʊ ʥʘʜ 
ʎɺ ʚ ʧʨʷʤʦʤ ʧʦʣʦʞʝʥʠʠ ʷʭʪʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ 
ʩʠʣ ʚʝʩʘ, ʥʝʦʙʭʦʜʠʤʦ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʥʠʟʠʪʴ ʎʊ ʷʭʪʳ. ɺ ʠʜʝʘʣʴʥʦʤ ʩʣʫʯʘʝ ʎʊ ʜʦʣʞʝʥ ʙʳ 
ʨʘʩʧʦʣʦʞʠʪʴʩʷ ʥʠʞʝ ʎɺ, ʪʦʛʜʘ ʧʣʝʯʦ ʦʩʪʦʡʯʠʚʦʩʪʠ ʚʝʩʘ ʩʪʘʥʦʚʠʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʠ ʤʘʩʩʘ ʷʭʪʳ 
ʧʦʤʦʛʘʝʪ ʝʡ ʩʦʧʨʦʪʠʚʣʷʪʴʩʷ ʜʝʡʩʪʚʠʶ ʢʨʝʥʷʱʝʛʦ ʤʦʤʝʥʪʘ. ʆʜʥʘʢʦ ʪʦʣʴʢʦ ʥʝʤʥʦʛʠʝ ʷʭʪʳ ʠʤʝʶʪ 
ʪʘʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ: ʫʛʣʫʙʣʝʥʠʝ ʎʊ ʥʠʞʝ ʎɺ ʩʚʷʟʘʥʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʯʝʥʴ ʪʷʞʝʣʦʛʦ ʙʘʣʣʘʩʪʘ, 
ʧʨʝʚʳʰʘʶʱʝʛʦ 60% ʚʦʜʦʠʟʤʝʱʝʥʠʷ ʷʭʪʳ, ʯʨʝʟʤʝʨʥʳʤ ʦʙʣʝʛʯʝʥʠʝʤ ʢʦʥʩʪʨʫʢʮʠʠ ʢʦʨʧʫʩʘ, 
ʨʘʥʛʦʫʪʘ ʠ ʪʘʢʝʣʘʞʘ. ʕʬʬʝʢʪ, ʘʥʘʣʦʛʠʯʥʳʡ ʩʥʠʞʝʥʠʶ ʎʊ, ʜʘʝʪ ʧʝʨʝʤʝʱʝʥʠʝ ʵʢʠʧʘʞʘ ʥʘ 
ʥʘʚʝʪʨʝʥʥʳʡ ʙʦʨʪ. ɽʩʣʠ ʨʝʯʴ ʠʜʝʪ ʦ ʣʝʛʢʦʤ ʰʚʝʨʪʙʦʪʝ, ʪʦ ʵʢʠʧʘʞʫ ʫʜʘʝʪʩʷ ʩʤʝʩʪʠʪʴ ʦʙʱʠʡ ʎʊ 
ʥʘʩʪʦʣʴʢʦ, ʯʪʦ ʣʠʥʠʷ ʜʝʡʩʪʚʠʷ ʩʠʣʳ D ʧʝʨʝʩʝʢʘʝʪʩʷ ʩ ɼʇ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʎɺ ʠ ʧʣʝʯʦ 
ʦʩʪʦʡʯʠʚʦʩʪʠ ʚʝʩʘ ʧʦʣʫʯʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤ. 
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ʋ ʢʠʣʝʚʦʡ ʷʭʪʳ ʙʣʘʛʦʜʘʨʷ ʪʷʞʝʣʦʤʫ ʙʘʣʣʘʩʪʥʦʤʫ ʬʘʣʴʰʢʠʣʶ ʮʝʥʪʨ ʪʷʞʝʩʪʠ ʥʘʭʦʜʠʪʩʷ 
ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʦ (ʯʘʱʝ ʚʩʝʛʦ - ʧʦʜ ʚʘʪʝʨʣʠʥʠʝʡ ʠʣʠ ʩʣʝʛʢʘ ʚʳʰʝ ʥʝʝ). ʆʩʪʦʡʯʠʚʦʩʪʴ ʷʭʪʳ ʚʩʝʛʜʘ 
ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʠ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʫʤʘ ʧʨʠ ʢʨʝʥʝ ʦʢʦʣʦ 90Á, ʢʦʛʜʘ ʷʭʪʘ ʣʝʞʠʪ ʧʘʨʫʩʘʤʠ ʥʘ ʚʦʜʝ. 
ʈʘʟʫʤʝʝʪʩʷ, ʪʘʢʦʡ ʢʨʝʥ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪ ʪʦʣʴʢʦ ʥʘ ʷʭʪʝ ʩ ʥʘʜʝʞʥʦ ʟʘʢʨʳʪʳʤʠ ʦʪʚʝʨʩʪʠʷʤʠ ʚ 
ʧʘʣʫʙʝ ʠ ʩ ʩʘʤʦʦʪʣʠʚʥʳʤ ʢʦʢʧʠʪʦʤ. ʗʭʪʘ ʩ ʦʪʢʨʳʪʳʤ ʢʦʢʧʠʪʦʤ ʤʦʞʝʪ ʙʳʪʴ ʟʘʣʠʪʘ ʚʦʜʦʡ ʧʨʠ 
ʛʦʨʘʟʜʦ ʤʝʥʴʰʝʤ ʫʛʣʝ ʢʨʝʥʘ (ʷʭʪʘ ʢʣʘʩʩʘ "ɼʨʘʢʦʥ", ʥʘʧʨʠʤʝʨ, ʧʨʠ 52Á) ʠ ʧʦʡʪʠ ʢʦ ʜʥʫ ʥʝ ʫʩʧʝʚ 
ʚʳʧʨʷʤʠʪʴʩʷ. 

ʋ ʤʦʨʝʭʦʜʥʳʭ ʷʭʪ ʧʦʣʦʞʝʥʠʝ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʥʘʩʪʫʧʘʝʪ ʧʨʠ ʢʨʝʥʝ ʦʢʦʣʦ 130Á, ʢʦʛʜʘ 
ʤʘʯʪʘ ʫʞʝ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʚʦʜʦʡ, ʙʫʜʫʯʠ ʥʘʧʨʘʚʣʝʥʥʦʡ, ʚʥʠʟ ʧʦʜ ʫʛʣʦʤ 40Á ʢ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʨʠ 
ʜʘʣʴʥʝʡʰʝʤ ʫʚʝʣʠʯʝʥʠʠ ʢʨʝʥʘ ʧʣʝʯʦ ʦʩʪʦʡʯʠʚʦʩʪʠ ʩʪʘʥʦʚʠʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʤ, ʦʧʨʦʢʠʜʳʚʘʶʱʠʡ 
ʤʦʤʝʥʪ ʩʧʦʩʦʙʩʪʚʫʝʪ ʜʦʩʪʠʞʝʥʠʶ ʚʪʦʨʦʛʦ ʧʦʣʦʞʝʥʠʷ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʧʨʠ ʢʨʝʥʝ 180Á 
(ʚʚʝʨʭ ʢʠʣʝʤ), ʢʦʛʜʘ ʎʊ ʦʢʘʟʳʚʘʝʪʩʷ ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚʳʩʦʢʦ ʥʘʜ ʎɺ ʜʦʩʪʘʪʦʯʥʦ ʥʝʙʦʣʴʰʦʡ 
ʚʦʣʥʳ, ʯʪʦʙʳ ʩʫʜʥʦ ʧʨʠʥʷʣʦ ʚʥʦʚʴ ʥʦʨʤʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ - ʚʥʠʟ ʢʠʣʝʤ. ʀʟʚʝʩʪʥʦ ʥʝʤʘʣʦ 
ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʷʭʪʳ ʩʦʚʝʨʰʘʣʠ ʧʦʣʥʳʡ ʦʙʦʨʦʪ ʥʘ 360Á ʠ ʩʦʭʨʘʥʷʣʠ ʩʚʦʠ ʤʦʨʝʭʦʜʥʳʝ ʢʘʯʝʩʪʚʘ.  

ʉʨʘʚʥʠʚʘʷ ʦʩʪʦʡʯʠʚʦʩʪʴ ʢʠʣʝʚʦʡ ʷʭʪʳ ʠ ʰʚʝʨʪʙʦʪʘ, ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʛʣʘʚʥʫʶ ʨʦʣʴ ʚ ʩʦʟʜʘʥʠʠ 
ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʝʛʦ ʤʦʤʝʥʪʘ ʫ ʰʚʝʨʪʙʦʪʘ ʠʛʨʘʝʪ ʦʩʪʦʡʯʠʚʦʩʪʴ ʬʦʨʤʳ, ʘ ʫ ʢʠʣʝʚʦʡ ʷʭʪʳ - 
ʦʩʪʦʡʯʠʚʦʩʪʴ ʚʝʩʘ. ʇʦʵʪʦʤʫ ʠ ʩʫʱʝʩʪʚʫʝʪ ʩʪʦʣʴ ʟʘʤʝʪʥʘʷ ʨʘʟʥʠʮʘ ʚ ʦʙʚʦʜʘʭ ʠʭ ʢʦʨʧʫʩʦʚ: 
ʰʚʝʨʪʙʦʪʳ ʠʤʝʶʪ ʰʠʨʦʢʠʝ ʢʦʨʧʫʩʘ ʩ L/B == 2,6-3,2, ʩʦ ʩʢʫʣʦʡ ʤʘʣʦʛʦ ʨʘʜʠʫʩʘ ʠ ʙʦʣʴʰʦʡ ʧʦʣʥʦʪʦʡ 
ʚʘʪʝʨʣʠʥʠʠ. ɺ ʝʱʝ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʬʦʨʤʘ ʢʦʨʧʫʩʘ ʦʧʨʝʜʝʣʷʝʪ ʦʩʪʦʡʯʠʚʦʩʪʴ ʢʘʪʘʤʘʨʘʥʦʚ, ʫ 
ʢʦʪʦʨʳʭ ʦʙʲʝʤʥʦʝ ʚʦʜʦʠʟʤʝʱʝʥʠʝ ʨʘʟʜʝʣʝʥʦ ʧʦʨʦʚʥʫ ʤʝʞʜʫ ʜʚʫʤʷ ʢʦʨʧʫʩʘʤʠ. ʋʞʝ ʧʨʠ 
ʥʝʙʦʣʴʰʦʤ ʢʨʝʥʝ ʚʦʜʦʠʟʤʝʱʝʥʠʝ ʤʝʞʜʫ ʢʦʨʧʫʩʘʤʠ ʨʝʟʢʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʝʪʩʷ, ʫʚʝʣʠʯʠʚʘʷ ʩʠʣʫ 
ʧʣʘʚʫʯʝʩʪʠ ʢʦʨʧʫʩʘ, ʧʦʛʨʫʞʘʶʱʝʛʦʩʷ ʚ ʚʦʜʫ (ʨʠʩ. 6). ʂʦʛʜʘ ʜʨʫʛʦʡ ʢʦʨʧʫʩ ʚʳʭʦʜʠʪ ʠʟ ʚʦʜʳ (ʧʨʠ 
ʢʨʝʥʝ 8-15Á), ʧʣʝʯʦ ʦʩʪʦʡʯʠʚʦʩʪʠ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʝʣʠʯʠʥʳ - ʦʥʦ ʥʝʤʥʦʛʦ ʤʝʥʴʰʝ 
ʧʦʣʦʚʠʥʳ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ɼʇ ʢʦʨʧʫʩʦʚ. ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʫʚʝʣʠʯʝʥʠʠ ʢʨʝʥʘ ʢʘʪʘʤʘʨʘʥ ʚʝʜʝʪ 
ʩʝʙʷ ʧʦʜʦʙʥʦ ʰʚʝʨʪʙʦʪʫ, ʵʢʠʧʘʞ ʢʦʪʦʨʦʛʦ ʚʠʩʠʪ ʥʘ ʪʨʘʧʝʮʠʠ. ʇʨʠ ʢʨʝʥʝ 50-60Á ʥʘʩʪʫʧʘʝʪ ʤʦʤʝʥʪ 
ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʧʦʩʣʝ ʯʝʛʦ ʦʩʪʦʡʯʠʚʦʩʪʴ ʢʘʪʘʤʘʨʘʥʘ ʩʪʘʥʦʚʠʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʦʡ. 

ɼʠʘʛʨʘʤʤʘ ʩʪʘʪʠʯʝʩʢʦʡ ʦʩʪʦʡʯʠʚʦʩʪʠ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʦʣʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʦʩʪʦʡʯʠʚʦʩʪʠ 
ʭ̫ʪʳ ʤʦʞʝʪ ʙʳʪʴ ʢʨʠʚʘʷ ʠʟʤʝʥʝʥʠʷ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʝʛʦ ʤʦʤʝʥʪʘ ʄʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʛʣʘ ʢʨʝʥʘ 

ʠʣʠ ʜʠʘʛʨʘʤʤʘ ʩʪʘʪʠʯʝʩʢʦʡ ʦʩʪʦʡʯʠʚʦʩʪʠ (ʨʠʩ. 7). ʅʘ ʜʠʘʛʨʘʤʤʝ ʭʦʨʦʰʦ ʨʘʟʣʠʯʠʤʳ ʤʦʤʝʥʪʳ 
ʤʘʢʩʠʤʫʤʘ ʦʩʪʦʡʯʠʚʦʩʪʠ (ɾ) ʠ ʧʨʝʜʝʣʴʥʦʛʦ ʫʛʣʘ ʢʨʝʥʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʩʫʜʥʦ, ʙʫʜʫʯʠ ʧʨʝʜʦʩʪʘʚʣʝʥʦ 
ʩʘʤʦ ʩʝʙʝ, ʦʧʨʦʢʠʜʳʚʘʝʪʩʷ (3 -ʫʛʦʣ ʟʘʢʘʪʘ ʜʠʘʛʨʘʤʤʳ ʩʪʘʪʠʯʝʩʢʦʡ ʦʩʪʦʡʯʠʚʦʩʪʠ).  



 17 

 

ʉ ʧʦʤʦʱʴʶ ʜʠʘʛʨʘʤʤʳ ʢʘʧʠʪʘʥ ʩʫʜʥʘ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʚʘʪʴ, ʥʘʧʨʠʤʝʨ, ʩʧʦʩʦʙʥʦʩʪʴ ʷʭʪʳ 
ʥʝʩʪʠ ʪʫ ʠʣʠ, ʠʥʫʶ ʧʘʨʫʩʥʦʩʪʴ ʧʨʠ ʚʝʪʨʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʠʣʳ.ɼʣʷ ʵʪʦʛʦ ʥʘ ʜʠʘʛʨʘʤʤʫ 

ʦʩʪʦʡʯʠʚʦʩʪʠ ʥʘʥʦʩʷʪ ʢʨʠʚʳʝ ʠʟʤʝʥʝʥʠʷ ʢʨʝʥʷʱʝʛʦ ʤʦʤʝʥʪʘ ʄʢʨ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʛʣʘ ʢʨʝʥʘ . 
ʊʦʯʢʘ ɹ ʧʝʨʝʩʝʯʝʥʠʷ ʦʙʝʠʭ ʢʨʠʚʳʭ ʫʢʘʟʳʚʘʝʪ ʥʘ ʫʛʦʣ ʢʨʝʥʘ, ʢʦʪʦʨʳʡ ʧʦʣʫʯʠʪ ʷʭʪʘ ʧʨʠ 
ʩʪʘʪʠʯʝʩʢʦʤ, ʩ ʧʣʘʚʥʳʤ ʥʘʨʘʩʪʘʥʠʝʤ ʜʝʡʩʪʚʠʠ ʚʝʪʨʘ. ʅʘ ʨʠʩ. 7 ʷʭʪʘ ʧʦʣʫʯʠʪ ʢʨʝʥ, 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʪʦʯʢʝ ɼ, - ʦʢʦʣʦ 29Á. ɼʣʷ ʩʫʜʦʚ, ʠʤʝʶʱʠʭ ʷʚʥʦ ʚʳʨʘʞʝʥʥʳʝ ʥʠʩʭʦʜʷʱʠʝ ʚʝʪʚʠ 
ʜʠʘʛʨʘʤʤʳ ʦʩʪʦʡʯʠʚʦʩʪʠ (ʰʚʝʨʪʙʦʪʦʚ, ʢʦʤʧʨʦʤʠʩʩʦʚ ʠ ʢʘʪʘʤʘʨʘʥʦʚ), ʧʣʘʚʘʥʠʝ ʤʦʞʝʪ, ʙʳʪʴ 
ʜʦʧʫʱʝʥʦ ʪʦʣʴʢʦ ʧʨʠ ʫʛʣʘʭ ʢʨʝʥʘ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʭ ʪʦʯʢʠ ʤʘʢʩʠʤʫʤʘ ʥʘ ʜʠʘʛʨʘʤʤʝ ʦʩʪʦʡʯʠʚʦʩʪʠ.  

ʅʘ ʧʨʘʢʪʠʢʝ ʵʢʠʧʘʞʘʤ ʷʭʪ ʧʨʠʭʦʜʠʪʩʷ ʥʝʨʝʜʢʦ ʠʤʝʪʴ ʜʝʣʦ ʩ ʜʠʥʘʤʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ ʚʥʝʰʥʠʭ 
ʩʠʣ, ʧʨʠ ʢʦʪʦʨʦʤ ʢʨʝʥʷʱʠʡ ʤʦʤʝʥʪ ʜʦʩʪʠʛʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʡ ʚʝʣʠʯʠʥʳ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦ ʢʦʨʦʪʢʠʡ 
ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ. ʊʘʢʦʝ ʙʳʚʘʝʪ ʧʨʠ ʰʢʚʘʣʝ ʠʣʠ ʫʜʘʨʝ ʚʦʣʥʳ ʚ ʥʘʚʝʪʨʝʥʥʫʶ ʩʢʫʣʫ. ɺ ʵʪʠʭ 
ʩʣʫʯʘʷʭ ʚʘʞʥʘ ʥʝ ʪʦʣʴʢʦ ʚʝʣʠʯʠʥʘ ʢʨʝʥʷʱʝʛʦ ʤʦʤʝʥʪʘ, ʥʦ ʠ ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ, ʩʦʦʙʱʘʝʤʘʷ 
ʩʫʜʥʫ ʠ ʧʦʛʣʦʱʘʝʤʘʷ ʨʘʙʦʪʦʡ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʝʛʦ ʤʦʤʝʥʪʘ.  

ʅʘ ʜʠʘʛʨʘʤʤʝ ʩʪʘʪʠʯʝʩʢʦʡ ʦʩʪʦʡʯʠʚʦʩʪʠ ʨʘʙʦʪʘ ʦʙʦʠʭ ʤʦʤʝʥʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ 
ʧʣʦʱʘʜʝʡ, ʟʘʢʣʶʯʝʥʥʳʭ ʤʝʞʜʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʢʨʠʚʳʤʠ ʠ ʦʩʷʤʠ ʦʨʜʠʥʘʪ. ʋʩʣʦʚʠʝʤ 
ʨʘʚʥʦʚʝʩʠʷ ʷʭʪʳ ʧʨʠ ʜʠʥʘʤʠʯʝʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʚʥʝʰʥʠʭ ʩʠʣ ʙʫʜʝʪ ʨʘʚʝʥʩʪʚʦ ʧʣʦʱʘʜʝʡ ʆɸɹɺɽ 
(ʨʘʙʦʪʘ ʄʢʨ) ʠ ʆɹɻɺɽ (ʨʘʙʦʪʘ ʄʚ). ʋʯʠʪʳʚʘʷ, ʯʪʦ ʧʣʦʱʘʜʠ ʆɹɺɽ ʦʙʱʠʝ, ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 
ʨʘʚʝʥʩʪʚʦ ʧʣʦʱʘʜʝʡ ʆɸɹ ʠ ɹɻɺ. ʅʘ ʨʠʩ. 7 ʚʠʜʥʦ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʚʝʪʨʘ ʫʛʦʣ 
ʢʨʝʥʘ (ʪʦʯʢʘ ɽ, ʦʢʦʣʦ 62Á) ʟʘʤʝʪʥʦ ʧʨʝʚʳʰʘʝʪ ʢʨʝʥ ʦʪ ʚʝʪʨʘ ʪʘʢʦʡ ʞʝ ʩʠʣʳ ʧʨʠ ʝʛʦ ʩʪʘʪʠʯʝʩʢʦʤ 
ʜʝʡʩʪʚʠʠ.  

ʇʦ ʜʠʘʛʨʘʤʤʝ ʩʪʘʪʠʯʝʩʢʦʡ ʦʩʪʦʡʯʠʚʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥ ʧʨʝʜʝʣʴʥʳʡ ʜʠʥʘʤʠʯʝʩʢʠʡ 
ʢʨʝʥʷʱʠʡ ʤʦʤʝʥʪ, ʦʧʨʦʢʠʜʳʚʘʶʱʠʡ ʰʚʝʨʪʙʦʪ ʠʣʠ ʫʛʨʦʞʘʶʱʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʭʪʳ ʩ ʦʪʢʨʳʪʳʤ 
ʢʦʢʧʠʪʦʤ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʜʝʡʩʪʚʠʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʝʛʦ ʤʦʤʝʥʪʘ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʪʦʣʴʢʦ 
ʜʦ ʫʛʣʘ ʟʘʣʠʚʘʥʠʷ ʢʦʢʧʠʪʘ ʠʣʠ ʜʦ ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʠ ʩʥʠʞʝʥʠʷ ʜʠʘʛʨʘʤʤʳ ʩʪʘʪʠʯʝʩʢʦʡ 
ʦʩʪʦʡʯʠʚʦʩʪʠ. 

ʇʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʢʠʣʝʚʳʝ ʷʭʪʳ, ʩʥʘʙʞʝʥʥʳʝ ʪʷʞʝʣʳʤ ʙʘʣʣʘʩʪʦʤ, ʧʨʘʢʪʠʯʝʩʢʠ 
ʥʝʦʧʨʦʢʠʜʳʚʘʝʤʳ. ʆʜʥʘʢʦ ʚ ʫʞʝ ʫʧʦʤʠʥʘʚʰʝʡʩʷ ʌʘʩʪʥʝʪʩʢʦʡ ʛʦʥʢʝ 1979 ʛ. 77 ʷʭʪ ʙʳʣʠ 
ʦʧʨʦʢʠʥʫʪʳ ʥʘ ʫʛʦʣ ʢʨʝʥʘ ʙʦʣʝʝ 90Á, ʧʨʠʯʝʤ ʯʘʩʪʴ ʠʟ ʥʠʭ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ (ʦʪ 30 ʩʝʢ ʜʦ 5 ʤʠʥ) 
ʦʩʪʘʚʘʣʘʩʴ ʥʘ ʧʣʘʚʫ ʚʚʝʨʭ ʢʠʣʝʤ, ʘ ʥʝʩʢʦʣʴʢʦ ʷʭʪ ʚʩʪʘʣʠ ʧʦʪʦʤ ʚ ʥʦʨʤʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʯʝʨʝʟ 
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ʜʨʫʛʦʡ ʙʦʨʪ. ʅʘʠʙʦʣʝʝ ʩʝʨʴʝʟʥʳʤʠ ʧʦʚʨʝʞʜʝʥʠʷʤʠ ʧʨʠ ʵʪʦʤ ʙʳʣʠ ʧʦʪʝʨʠ ʤʘʯʪ (ʥʘ 12 ʷʭʪʘʭ), 
ʧʘʜʝʥʠʝ ʠʟ ʩʚʦʠʭ ʛʥʝʟʜ ʘʢʢʫʤʫʣʷʪʦʨʦʚ, ʪʷʞʝʣʳʭ ʢʘʤʙʫʟʥʳʭ ʧʣʠʪ ʠ ʜʨʫʛʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʂ 
ʥʝʞʝʣʘʪʝʣʴʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʧʨʠʚʝʣʦ ʠ ʧʦʧʘʜʘʥʠʝ ʚʦʜʳ ʚʥʫʪʨʴ ʢʦʨʧʫʩʦʚ. ʉʣʫʯʠʣʦʩʴ ʵʪʦ ʧʦʜ 
ʜʠʥʘʤʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʢʨʫʪʦʡ 9-10-ʤʝʪʨʦʚʦʡ ʚʦʣʥʳ, ʧʨʦʬʠʣʴ ʢʦʪʦʨʦʡ ʨʝʟʢʦ ʣʦʤʘʣʩʷ ʧʨʠ 
ʧʝʨʝʭʦʜʝ ʠʟ ʦʢʝʘʥʘ ʚ ʤʝʣʢʦʚʦʜʥʦʝ ʀʨʣʘʥʜʩʢʦʝ ʤʦʨʝ, ʧʨʠ ʚʝʪʨʝ ʩʢʦʨʦʩʪʴʶ 25-30 ʤ/ʩ. 

ʌʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʧʦʧʝʨʝʯʥʫʶ ʦʩʪʦʡʯʠʚʦʩʪ.ɹ ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʤʦʞʝʤ ʩʜʝʣʘʪʴ 
ʦʧʨʝʜʝʣʝʥʥʳʝ ʚʳʚʦʜʳ ʦ ʚʣʠʷʥʠʠ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʦʝʢʪʘ ʷʭʪʳ ʥʘ ʝʝ ʦʩʪʦʡʯʠʚʦʩʪʴ. ʅʘ 
ʤʘʣʳʭ ʫʛʣʘʭ ʢʨʝʥʘ ʛʣʘʚʥʫʶ ʨʦʣʴ ʚ ʩʦʟʜʘʥʠʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʝʛʦ ʤʦʤʝʥʪʘ ʠʛʨʘʶʪ ʰʠʨʠʥʘ ʷʭʪʳ ʠ 
ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʥʦʪʳ ʧʣʦʱʘʜʠ ʚʘʪʝʨʣʠʥʠʠ. ʏʝʤ ʰʠʨʝ ʷʭʪʘ ʠ ʧʦʣʥʝʝ ʝʝ ʚʘʪʝʨʣʠʥʠʷ, ʪʝʤ ʜʘʣʴʰʝ 
ʦʪ ɼʇ ʩʤʝʱʘʝʪʩʷ ʎɺ ʧʨʠ ʢʨʝʥʝ ʩʫʜʥʘ, ʪʝʤ ʙʦʣʴʰʝ ʧʣʝʯʦ ʦʩʪʦʡʯʠʚʦʩʪʠ ʬʦʨʤʳ. ɼʠʘʛʨʘʤʤʘ 
ʩʪʘʪʠʯʝʩʢʦʡ ʦʩʪʦʡʯʠʚʦʩʪʠ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʡ ʷʭʪʳ ʠʤʝʝʪ ʙʦʣʝʝ ʢʨʫʪʫʶ ʚʦʩʭʦʜʷʱʫʶ ʚʝʪʚʴ, ʯʝʤ 

ʫʟʢʦʡ, - ʜʦ = 60-80Á.  

ʏʝʤ ʥʠʞʝ ʨʘʩʧʦʣʦʞʝʥ ʮʝʥʪʨ ʪʷʞʝʩʪʠ ʷʭʪʳ, ʪʝʤ ʦʥʘ ʦʩʪʦʡʯʠʚʝʝ, ʧʨʠʯʝʤ ʚʣʠʷʥʠʝ ʛʣʫʙʦʢʦʡ ʦʩʘʜʢʠ ʠ 
ʙʦʣʴʰʦʛʦ ʙʘʣʣʘʩʪʘ ʩʢʘʟʳʚʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦ ʚʩʝʡ ʜʠʘʛʨʘʤʤʝ ʦʩʪʦʡʯʠʚʦʩʪʠ ʷʭʪʳ. ɿʘʥʠʤʘʷʩʴ 
ʤʦʜʝʨʥʠʟʘʮʠʝʡ ʷʭʪʳ, ʧʦʣʝʟʥʦ ʧʦʤʥʠʪʴ ʧʨʦʩʪʦʝ ʧʨʘʚʠʣʦ: ʢʘʞʜʳʡ ʢʠʣʦʛʨʘʤʤ ʧʦʜ ʚʘʪʝʨʣʠʥʠʝʡ 
ʧʦʚʳʰʘʝʪ ʦʩʪʦʡʯʠʚʦʩʪʴ, ʘ ʢʘʞʜʳʡ ʢʠʣʦʛʨʘʤʤ ʥʘʜ ʚʘʪʝʨʣʠʥʠʝʡ ʫʭʫʜʰʘʝʪ ʝʝ. ʆʩʦʙʝʥʥʦ 
ʦʱʫʪʠʤ ʜʣʷ ʦʩʪʦʡʯʠʚʦʩʪʠ ʪʷʞʝʣʳʡ ʨʘʥʛʦʫʪ ʠ ʪʘʢʝʣʘʞ. 

ʇʨʠ ʦʜʠʥʘʢʦʚʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʷʭʪʘ ʩ ʠʟʙʳʪʦʯʥʳʤ ʥʘʜʚʦʜʥʳʤ ʙʦʨʪʦʤ ʠʤʝʝʪ ʠ 
ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʦʩʪʦʡʯʠʚʦʩʪʴ ʥʘ ʫʛʣʘʭ ʢʨʝʥʘ ʙʦʣʝʝ 30-35Á, ʢʦʛʜʘ ʥʘ ʩʫʜʥʝ ʩ ʥʦʨʤʘʣʴʥʦʡ ʚʳʩʦʪʦʡ 
ʙʦʨʪʘ ʧʘʣʫʙʘ ʥʘʯʠʥʘʝʪ ʚʭʦʜʠʪʴ ʚ ʚʦʜʫ. ɺʳʩʦʢʦʙʦʨʪʥʘʷ ʷʭʪʘ ʠʤʝʝʪ ʙʦʣʴʰʫʶ ʚʝʣʠʯʠʥʫ 
ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʝʛʦ ʤʦʤʝʥʪʘ. ʕʪʦ ʢʘʯʝʩʪʚʦ ʧʨʠʩʫʱʝ ʪʘʢʞʝ ʷʭʪʘʤ, ʠʤʝʶʱʠʤ 
ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʳʝ ʨʫʙʢʠ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ.  

ʆʩʦʙʦ ʩʣʝʜʫʝʪ ʦʩʪʘʥʦʚʠʪʴʩʷ ʥʘ ʚʣʠʷʥʠʠ ʚʦʜʳ ʚ ʪʨʶʤʝ ʠ ʞʠʜʢʦʩʪʝʡ ʚ ʮʠʩʪʝʨʥʘʭ. ɼʝʣʦ ʥʝ ʪʦʣʴʢʦ ʚ 
ʧʝʨʝʤʝʱʝʥʠʠ ʤʘʩʩ ʞʠʜʢʦʩʪʝʡ ʚ ʩʪʦʨʦʥʫ ʥʘʢʨʝʥʝʥʥʦʛʦ ʙʦʨʪʘ; ʛʣʘʚʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʥʘʣʠʯʠʝ 
ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʝʨʝʣʠʚʘʶʱʝʡʩʷ ʞʠʜʢʦʩʪʠ, ʘ ʠʤʝʥʥʦ - ʝʝ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ. ɽʩʣʠ, ʥʘʧʨʠʤʝʨ, ʧʦʚʝʨʭʥʦʩʪʴ ʚʦʜʳ ʚ ʪʨʶʤʝ ʠʤʝʝʪ ʜʣʠʥʫ l, ʘ ʰʠʨʠʥʫ b, ʪʦ 
ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʘʷ ʚʳʩʦʪʘ ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ ʚʝʣʠʯʠʥʫ 

(9)  

ʆʩʦʙʝʥʥʦ ʦʧʘʩʥʘ ʚʦʜʘ ʚ ʪʨʶʤʝ, ʩʚʦʙʦʜʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʠʤʝʝʪ ʙʦʣʴʰʫʶ ʰʠʨʠʥʫ. ʇʦʵʪʦʤʫ 
ʧʨʠ ʧʣʘʚʘʥʠʠ ʚ ʰʪʦʨʤʦʚʳʭ ʫʩʣʦʚʠʷʭ ʚʦʜʫ ʠʟ ʪʨʶʤʘ ʥʫʞʥʦ ʩʚʦʝʚʨʝʤʝʥʥʦ ʫʜʘʣʷʪʴ. 

ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʚʣʠʷʥʠʷ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʞʠʜʢʦʩʪʝʡ ʚ ʮʠʩʪʝʨʥʘʭ ʫʩʪʘʥʘʚʣʠʚʘʶʪ 
ʧʨʦʜʦʣʴʥʳʝ ʦʪʙʦʡʥʳʝ ʧʝʨʝʙʦʨʢʠ, ʢʦʪʦʨʳʝ ʧʦ ʰʠʨʠʥʝ ʜʝʣʷʪ ʥʘ ʥʝʩʢʦʣʴʢʦ ʯʘʩʪʝʡ. ɺ ʧʝʨʝʙʦʨʢʘʭ 
ʜʝʣʘʶʪ ʦʪʚʝʨʩʪʠʷ ʜʣʷ ʩʚʦʙʦʜʥʦʛʦ ʧʝʨʝʪʝʢʘʥʠʷ ʞʠʜʢʦʩʪʠ. 

ʇʦʧʝʨʝʯʥʘʷ ʦʩʪʦʡʯʠʚʦʩʪʴ ʠ ʭʦʜʢʦʩʪʴ ʷʭʪʳ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʨʝʥʘ ʩʚʝʨʭ 10-12Á ʩʦʧʨʦʪʠʚʣʝʥʠʝ 
ʚʦʜʳ ʜʚʠʞʝʥʠʶ ʷʭʪʳ ʟʘʤʝʪʥʦ ʚʦʟʨʘʩʪʘʝʪ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʩʢʦʨʦʩʪʠ. ʇʦʵʪʦʤʫ ʚʘʞʥʦ, ʯʪʦʙʳ 
ʧʨʠ ʫʩʠʣʝʥʠʠ ʚʝʪʨʘ ʷʭʪʘ ʜʦʣʴʰʝ ʤʦʛʣʘ ʥʝʩʪʠ ʵʬʬʝʢʪʠʚʥʫʶ ʧʘʨʫʩʥʦʩʪʴ, ʥʝ ʠʤʝʷ ʯʨʝʟʤʝʨʥʦʛʦ 
ʢʨʝʥʘ.ʅʝʨʝʜʢʦ ʜʘʞʝ ʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʢʨʫʧʥʳʭ ʷʭʪʘʭ ʚʦ ʚʨʝʤʷ ʛʦʥʦʢ ʵʢʠʧʘʞ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ 
ʥʘʚʝʪʨʝʥʥʦʤ ʙʦʨʪʫ, ʧʳʪʘʷʩʴ ʫʤʝʥʴʰʠʪʴ ʢʨʝʥ.  

ʅʘʩʢʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʦ ʧʝʨʝʤʝʱʝʥʠʝ ʛʨʫʟʘ (ʵʢʠʧʘʞʘ) ʥʘ ʦʜʠʥ ʙʦʨʪ, ʥʝʪʨʫʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʧʦ 
ʧʨʦʩʪʝʡʰʝʡ ʬʦʨʤʫʣʝ, ʢʦʪʦʨʘʷ ʩʧʨʘʚʝʜʣʠʚʘ ʜʣʷ ʥʝʙʦʣʴʰʠʭ ʫʛʣʦʚ (ʚ ʧʨʝʜʝʣʘʭ 0-10Á) ʢʨʝʥʘ: 
Mo = D * h / 57,3 tm, (10) ʛʜʝ  

¶ Mo - ʤʦʤʝʥʪ, ʢʨʝʥʷʱʠʡ ʷʭʪʫ ʥʘ 1Á;  

¶ D - ʚʦʜʦʠʟʤʝʱʝʥʠʝ ʷʭʪʳ, ʪ;  

¶ h - ʥʘʯʘʣʴʥʘʷ ʧʦʧʝʨʝʯʥʘʷ ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʘʷ ʚʳʩʦʪʘ, ʤ.  

ɿʥʘʷ ʤʘʩʩʫ ʧʝʨʝʤʝʱʘʝʤʦʛʦ ʛʨʫʟʘ ʠ ʨʘʩʩʪʦʷʥʠʝ ʥʦʚʦʛʦ ʤʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʝʛʦ ʦʪ ɼʇ, ʤʦʞʥʦ 
ʦʧʨʝʜʝʣʠʪʴ ʢʨʝʥʷʱʠʡ ʤʦʤʝʥʪ, ʘ ʨʘʟʜʝʣʠʚ ʝʛʦ ʥʘ ʄʦ, ʧʦʣʫʯʠʪʴ ʫʛʦʣ ʢʨʝʥʘ ʚ ʛʨʘʜʫʩʘʭ. ʅʘʧʨʠʤʝʨ, 
ʝʩʣʠ ʥʘ ʷʭʪʝ ʚʦʜʦʠʟʤʝʱʝʥʠʝʤ 7 ʪ ʧʨʠ h=1ʤ ʧʷʪʴ ʯʝʣʦʚʝʢ ʨʘʩʧʦʣʦʞʘʪʩʷ ʫ ʙʦʨʪʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1,5 
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ʤ ʦʪ ɼʇ, ʪʦ ʩʦʟʜʘʚʘʝʤʳʡ ʠʤʠ ʢʨʝʥʷʱʠʡ ʤʦʤʝʥʪ ʧʨʠʜʘʩʪ ʷʭʪʝ ʢʨʝʥ ʚ 4,5Á (ʠʣʠ ʫʤʝʥʴʰʠʪ ʧʨʠʤʝʨʥʦ 
ʥʘ ʩʪʦʣʴʢʦ ʞʝ ʢʨʝʥ ʥʘ ʜʨʫʛʦʡ ʙʦʨʪ).  

ʇʨʦʜʦʣʴʥʘʷ ʦʩʪʦʡʯʠʚʦʩʪʴ. ʌʠʟʠʢʘ ʷʚʣʝʥʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʧʨʠ ʧʨʦʜʦʣʴʥʳʭ ʥʘʢʣʦʥʘʭ ʷʭʪʳ 
ʘʥʘʣʦʛʠʯʥʘ ʷʚʣʝʥʠʷʤ ʧʨʠ ʢʨʝʥʝ, ʥʦ ʧʨʦʜʦʣʴʥʘʷ ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʘʷ ʚʳʩʦʪʘ ʧʦ ʚʝʣʠʯʠʥʝ ʩʨʘʚʥʠʤʘ ʩ 
ʜʣʠʥʦʡ ʷʭʪʳ. ʇʦʵʪʦʤʫ ʧʨʦʜʦʣʴʥʳʝ ʥʘʢʣʦʥʳ, ʜʠʬʬʝʨʝʥʪ, ʦʙʳʯʥʦ ʥʝʚʝʣʠʢʠ ʠ ʠʟʤʝʨʷʶʪʩʷ ʥʝ ʚ 
ʛʨʘʜʫʩʘʭ, ʘ ʧʦ ʠʟʤʝʥʝʥʠʷʤ ʦʩʘʜʢʠ ʥʦʩʦʤ ʠ ʢʦʨʤʦʡ. ʀ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʝʩʣʠ ʠʟ ʷʭʪʳ ʚʳʞʠʤʘʶʪ ʚʩʝ ʝʝ 
ʚʦʟʤʦʞʥʦʩʪʠ, ʥʝʣʴʟʷ ʥʝ ʩʯʠʪʘʪʴʩʷ ʩ ʜʝʡʩʪʚʠʝʤ ʩʠʣ, ʜʠʬʬʝʨʝʥʪʫʶʱʠʭ ʷʭʪʫ ʥʘ ʥʦʩ ʠ 
ʧʝʨʝʤʝʱʘʶʱʠʭ ʮʝʥʪʨ ʚʝʣʠʯʠʥʳ, ʚʧʝʨʝʜ (ʩʤ. ʨʠʩ. 4). ʕʪʦʤʫ ʤʦʞʥʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʦʚʘʪʴ, 
ʧʝʨʝʤʝʱʘʷ ʵʢʠʧʘʞ ʚ ʢʦʨʤʦʚʫʶ ʯʘʩʪʴ ʧʘʣʫʙʳ.  

ʅʘʠʙʦʣʴʰʝʡ ʚʝʣʠʯʠʥʳ ʜʠʬʬʝʨʝʥʪʫʶʱʠʝ ʥʘ ʥʦʩ ʩʠʣʳ ʜʦʩʪʠʛʘʶʪ ʧʨʠ ʧʣʘʚʘʥʠʠ ʚ ʙʘʢʰʪʘʛ; ʥʘ ʵʪʦʤ 
ʢʫʨʩʝ, ʦʩʦʙʝʥʥʦ ʚ ʩʠʣʴʥʳʡ ʚʝʪʝʨ, ʵʢʠʧʘʞ ʩʣʝʜʫʝʪ ʩʤʝʱʘʪʴ, ʚʦʟʤʦʞʥʦ, ʜʘʣʴʰʝ ʚ ʢʦʨʤʫ. ʅʘ ʢʫʨʩʝ 
ʙʝʡʜʝʚʠʥʜ ʜʠʬʬʝʨʝʥʪʫʶʱʠʡ ʤʦʤʝʥʪ ʥʝʚʝʣʠʢ, ʠ ʵʢʠʧʘʞʫ ʣʫʯʰʝ ʚʩʝʛʦ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʙʣʠʟ ʤʠʜʝʣʷ, 
ʦʪʢʨʝʥʠʚʘʷ ʩʫʜʥʦ. ʅʘ ʬʦʨʜʝʚʠʥʜʝ ʜʠʬʬʝʨʝʥʪʫʶʱʠʡ ʤʦʤʝʥʪ ʦʢʘʟʳʚʘʝʪʩʷ ʤʝʥʴʰʝ, ʯʝʤ ʥʘ 
ʙʘʢʰʪʘʛʝ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʷʭʪʘ ʥʝʩʝʪ ʩʧʠʥʘʢʝʨ ʠ ʙʣʫʧʝʨ, ʜʘʶʱʠʝ ʦʧʨʝʜʝʣʝʥʥʫʶ ʧʦʜʲʝʤʥʫʶ ʩʠʣʫ. 

ʋ ʢʘʪʘʤʘʨʘʥʦʚ ʚʝʣʠʯʠʥʘ ʧʨʦʜʦʣʴʥʦʡ ʤʝʪʘʮʝʥʪʨʠʯʝʩʢʦʡ ʚʳʩʦʪʳ ʩʨʘʚʥʠʤʘ ʩ ʧʦʧʝʨʝʯʥʦʡ, ʠʥʦʛʜʘ 
ʤʝʥʴʰʝ ʥʝʝ. ʇʦʵʪʦʤʫ ʜʝʡʩʪʚʠʝ ʜʠʬʬʝʨʝʥʪʫʶʱʝʛʦ ʤʦʤʝʥʪʘ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʟʘʤʝʪʥʦʝ ʥʘ ʢʠʣʝʚʦʡ 
ʷʭʪʝ, ʤʦʞʝʪ ʦʧʨʦʢʠʥʫʪʴ ʢʘʪʘʤʘʨʘʥ, ʪʘʢʠʭ ʞʝ ʛʣʘʚʥʳʭ ʨʘʟʤʝʨʝʥʠʡ. ʉʪʘʪʠʩʪʠʢʘ ʘʚʘʨʠʡ ʦʪʤʝʯʘʝʪ 
ʩʣʫʯʘʠ ʦʧʨʦʢʠʜʳʚʘʥʠʷ ʯʝʨʝʟ ʥʦʩ ʥʘ ʧʦʧʫʪʥʳʭ ʢʫʨʩʘʭ ʢʨʝʡʩʝʨʩʢʠʭ ʢʘʪʘʤʘʨʘʥʦʚ ʩ ʚʳʩʦʢʦʡ 
ʧʘʨʫʩʥʦʩʪʴʶ.  

1.7 ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʜʨʝʡʬʫ. 

ʇʦʧʝʨʝʯʥʘʷ ʩʠʣʘ Fʜ (ʩʤ.ʠʩ. 4) ʥʝ ʪʦʣʴʢʦ ʢʨʝʥʠʪ ʷʭʪʫ, ʦʥʘ ʚʳʟʳʚʘʝʪ ʙʦʢʦʚʦʡ ʩʥʦʩ - ʜʨʝʡʬ ʧʦʜ 
ʚʝʪʝʨ. ʉʠʣʘ ʜʨʝʡʬʘ ʟʘʚʠʩʠʪ ʦʪ ʢʫʨʩʘ ʷʭʪʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʪʨʘ. ʇʨʠ ʧʣʘʚʘʥʠʠ ʚ ʢʨʫʪʦʡ ʙʝʡʜʝʚʠʥʜ 
ʦʥʘ ʚʪʨʦʝ ʧʨʝʚʳʰʘʝʪ ʩʠʣʫ ʪʷʛʠ, ʜʚʠʞʫʱʫʶ ʷʭʪʫ ʚʧʝʨʝʜ; ʥʘ ʛʘʣʬʚʠʥʜʝ ʦʙʝ ʩʠʣʳ ʧʨʠʤʝʨʥʦ ʨʘʚʥʳ; 
ʚ ʢʨʫʪʦʡ ʙʘʢʰʪʘʛ (ʠʩʪʠʥʥʳʡ ʚʝʪʝʨ ʦʢʦʣʦ 135Á ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʫʨʩʘ ʷʭʪʳ) ʜʚʠʞʫʱʘʷ ʩʠʣʘ 
ʦʢʘʟʳʚʘʝʪʩʷ ʚ 2- 3 ʨʘʟʘ ʙʦʣʴʰʝ ʩʠʣʳ ʜʨʝʡʬʘ, ʘ ʥʘ ʯʠʩʪʦʤ ʬʦʨʜʝʚʠʥʜʝ ʩʠʣʘ ʜʨʝʡʬʘ ʚʦʚʩʝ 
ʦʪʩʫʪʩʪʚʫʝʪ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʫʜʥʦ ʫʩʧʝʰʥʦ ʧʨʦʜʚʠʛʘʣʦʩʴ ʚʧʝʨʝʜ ʢʫʨʩʦʤ ʦʪ 
ʙʝʡʜʝʚʠʥʜʘ ʜʦ ʛʘʣʬʚʠʥʜʘ, ʦʥʦ ʜʦʣʞʥʦ ʦʙʣʘʜʘʪʴ ʜʦʩʪʘʪʦʯʥʳʤ ʙʦʢʦʚʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʜʨʝʡʬʫ, 
ʥʘʤʥʦʛʦ ʧʨʝʚʳʰʘʶʱʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʦʜʳ ʜʚʠʞʝʥʠʶ ʷʭʪʳ ʧʦ ʢʫʨʩʫ.  

ʌʫʥʢʮʠʶ ʩʦʟʜʘʥʠʷ ʩʠʣʳ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʨʝʡʬʫ ʫ ʩʦʚʨʝʤʝʥʥʳʭ ʷʭʪ ʚʳʧʦʣʥʷʶʪ ʚ ʦʩʥʦʚʥʦʤ 
ʰʚʝʨʪʳ, ʧʣʘʚʥʠʢʦʚʳʝ ʢʠʣʠ ʠ ʨʫʣʠ.  

ʂʘʢ ʤʳ ʫʞʝ ʛʦʚʦʨʠʣʠ, ʥʝʧʨʝʤʝʥʥʳʤ ʫʩʣʦʚʠʝʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʠʣʳ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʨʝʡʬʫ 
ʷʚʣʷʝʪʩʷ ʜʚʠʞʝʥʠʝ ʷʭʪʳ ʧʦʜ ʥʝʙʦʣʴʰʠʤ ʫʛʣʦʤ ʢ ɼʇ - ʫʛʣʦʤ ʜʨʝʡʬʘ. ʈʘʩʩʤʦʪʨʠʤ, ʯʪʦ ʧʨʠ ʵʪʦʤ 
ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʦʪʦʢʝ ʚʦʜʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫ ʢʠʣʷ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʨʳʣʦ ʩ 
ʧʦʧʝʨʝʯʥʳʤ ʩʝʯʝʥʠʝʤ ʚ ʚʠʜʝ ʪʦʥʢʦʛʦ ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ (ʨʠʩ. 8).  
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ɽʩʣʠ ʫʛʦʣ ʜʨʝʡʬʘ ʦʪʩʫʪʩʪʚʫʝʪ (ʨʠʩ. 8, ʘ), ʪʦ ʧʦʪʦʢ ʚʦʜʳ, ʚʩʪʨʝʯʘʷʩʴ ʩ ʧʨʦʬʠʣʝʤ ʢʠʣʷ ʚ ʪʦʯʢʝ ʘ, 
ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʜʚʝ ʯʘʩʪʠ. ɺ ʵʪʦʡ ʪʦʯʢʝ, ʥʘʟʳʚʘʝʤʦʡ ʢʨʠʪʠʯʝʩʢʦʡ, ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʨʘʚʥʘ ʆ, 
ʜʘʚʣʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʝ, ʨʘʚʥʦʝ ʩʢʦʨʦʩʪʥʦʤʫ ʥʘʧʦʨʫ 

(  * v**2) / 2, ʛʜʝ 

¶ - ʤʘʩʩʦʚʘʷ ʧʣʦʪʥʦʩʪʴ ʚʦʜʳ (ʜʣʷ ʧʨʝʩʥʦʡ ʚʦʜʳ = 102 ʢʛʩ**2 / ʤ**4 );  

¶ V - ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʷʭʪʳ (ʤ/ʩ).  

ʀ ʚʝʨʭʥʷʷ ʠ ʥʠʞʥʷʷ ʯʘʩʪʠ ʧʦʪʦʢʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʙʪʝʢʘʶʪ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʬʠʣʷ ʠ ʚʥʦʚʴ 
ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʪʦʯʢʝ b ʥʘ ʚʳʭʦʜʷʱʝʡ ʢʨʦʤʢʝ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʥʠʢʘʢʦʡ ʩʠʣʳ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʧʦʧʝʨʝʢ 
ʧʦʪʦʢʘ, ʥʘ ʧʨʦʬʠʣʝ ʚʦʟʥʠʢʥʫʪʴ ʥʝ ʤʦʞʝʪ; ʙʫʜʝʪ ʜʝʡʩʪʚʦʚʘʪʴ ʪʦʣʴʢʦ ʦʜʥʘ ʩʠʣʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 
ʪʨʝʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʚʷʟʢʦʩʪʴʶ ʚʦʜʳ.  

ɽʩʣʠ ʞʝ ʧʨʦʬʠʣʴ ʦʪʢʣʦʥʠʪʴ ʥʘ ʥʝʢʦʪʦʨʳʡ ʫʛʦʣ ʘʪʘʢʠ a (ʚ ʩʣʫʯʘʝ ʷʭʪʝʥʥʦʛʦ ʢʠʣʷ - ʫʛʦʣ ʜʨʝʡʬʘ), ʪʦ 
ʢʘʨʪʠʥʘ ʦʙʪʝʢʘʥʠʷ ʧʨʦʬʠʣʷ ʠʟʤʝʥʠʪʩʷ (ʨʠʩ. 8, ʙ). ʂʨʠʪʠʯʝʩʢʘʷ ʪʦʯʢʘ a ʧʝʨʝʤʝʩʪʠʪʩʷ ʥʘ ʥʠʞʥʶʶ 
ʯʘʩʪʴ "ʥʦʩʠʢʘ" ʧʨʦʬʠʣʷ. ʇʫʪʴ, ʢʦʪʦʨʳʡ ʜʦʣʞʥʘ ʧʨʦʡʪʠ ʯʘʩʪʠʮʘ ʚʦʜʳ ʚʜʦʣʴ ʚʝʨʭʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 
ʧʨʦʬʠʣʷ, ʫʜʣʠʥʠʪʩʷ, ʘ ʪʦʯʢʘ b1, ʛʜʝ ʧʦ ʫʩʣʦʚʠʷʤ ʥʝʨʘʟʨʳʚʥʦʩʪʠ ʧʦʪʦʢʘ ʜʦʣʞʥʳ ʙʳʣʠ ʙʳ 
ʚʩʪʨʝʪʠʪʴʩʷ ʯʘʩʪʠʮʳ, ʦʙʪʝʢʘʶʱʠʝ ʚʝʨʭʥʶʶ ʠ ʥʠʞʥʶʶ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʬʠʣʷ, ʧʨʦʡʜʷ ʨʘʚʥʳʡ ʧʫʪʴ, 
ʦʢʘʟʳʚʘʝʪʩʷ ʥʘ ʚʝʨʭʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʆʜʥʘʢʦ ʧʨʠ ʦʛʠʙʘʥʠʠ ʦʩʪʨʦʡ ʚʳʭʦʜʷʱʝʡ ʢʨʦʤʢʠ ʧʨʦʬʠʣʷ 
ʥʠʞʥʷʷ ʯʘʩʪʴ ʧʦʪʦʢʘ ʩʨʳʚʘʝʪʩʷ ʩ ʢʨʦʤʢʠ ʚ ʚʠʜʝ ʚʠʭʨʷ (ʨʠʩ. 8, ʚ ʠ ʛ). ʕʪʦʪ ʚʠʭʨʴ, ʥʘʟʳʚʘʝʤʳʡ 
ʩʪʘʨʪʦʚʳʤ, ʚʨʘʱʘʷʩʴ ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ, ʚʳʟʳʚʘʝʪ ʮʠʨʢʫʣʷʮʠʶ ʚʦʜʳ ʚʦʢʨʫʛ ʧʨʦʬʠʣʷ ʚ 
ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʪ. ʝ. ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ (ʨʠʩ. 8, ʜ). ɼʘʥʥʦʝ ʷʚʣʝʥʠʝ, ʚʳʟʚʘʥʥʦʝ ʩʠʣʘʤʠ 
ʚʷʟʢʦʩʪʠ, ʘʥʘʣʦʛʠʯʥʦ ʚʨʘʱʝʥʠʶ ʙʦʣʴʰʦʛʦ ʟʫʙʯʘʪʦʛʦ ʢʦʣʝʩʘ (ʮʠʨʢʫʣʷʮʠʷ), ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ 
ʟʘʮʝʧʣʝʥʠʠ ʩ ʤʘʣʦʡ ʚʝʜʫʱʝʡ ʰʝʩʪʝʨʥʝʡ (ʩʪʘʨʪʦʚʳʡ ʚʠʭʨʴ).  

ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʚʦʟʥʠʢʘʝʪ ʮʠʨʢʫʣʷʮʠʷ, ʩʪʘʨʪʦʚʳʡ ʚʠʭʨʴ ʩʨʳʚʘʝʪʩʷ ʩ ʚʳʭʦʜʷʱʝʡ ʢʨʦʤʢʠ, ʪʦʯʢʘ b2 
ʧʝʨʝʤʝʱʘʝʪʩʷ ʙʣʠʞʝ ʢ ʵʪʦʡ ʢʨʦʤʢʝ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʟʜʝʩʴ ʙʦʣʴʰʝ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʨʘʟʥʦʩʪʠ 
ʩʢʦʨʦʩʪʝʡ, ʩ ʢʦʪʦʨʳʤʠ ʢʨʳʣʦ ʧʦʢʠʜʘʶʪ ʚʝʨʭʥʷʷ ʠ ʥʠʞʥʷʷ ʯʘʩʪʠ ʧʦʪʦʢʘ. ʎʠʨʢʫʣʷʮʠʷ ʞʝ ʚʦʢʨʫʛ 
ʢʨʳʣʘ ʩʪʘʥʦʚʠʪʩʷ ʧʨʠʯʠʥʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʜʲʝʤʥʦʡ ʩʠʣʳ Y, ʥʘʧʨʘʚʣʝʥʥʦʡ ʧʦʧʝʨʝʢ ʧʦʪʦʢʘ: ʫ 
ʚʝʨʭʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʳʣʘ ʩʢʦʨʦʩʪʴ ʯʘʩʪʠʮ ʚʦʜʳ ʟʘ ʩʯʝʪ ʮʠʨʢʫʣʷʮʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʫ ʥʠʞʥʝʡ, 
ʚʩʪʨʝʯʘʷʩʴ ʩ ʯʘʩʪʠʮʘʤʠ, ʚʦʚʣʝʯʝʥʥʳʤʠ ʚ ʮʠʨʢʫʣʷʮʠʶ,- ʟʘʪʦʨʤʘʞʠʚʘʝʪʩʷ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫ 
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ʚʝʨʭʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʘʚʣʝʥʠʝ ʧʦʥʠʞʘʝʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʘʚʣʝʥʠʝʤ ʚ ʧʦʪʦʢʝ ʧʝʨʝʜ ʢʨʳʣʦʤ, ʘ ʫ 
ʥʠʞʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ - ʧʦʚʳʰʘʝʪʩʷ. ʈʘʟʥʦʩʪʴ ʜʘʚʣʝʥʠʡ ʠ ʜʘʝʪ ʧʦʜʲʝʤʥʫʶ ʩʠʣʫ Y.  

ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʧʨʦʬʠʣʴ ʙʫʜʝʪ ʜʝʡʩʪʚʦʚʘʪʴ ʩʠʣʘ ʣʦʙʦʚʦʛʦ (ʧʨʦʬʠʣʴʥʦʛʦ) ʩʦʧʨʦʪʠʚʣʝʥʠʷ X, 
ʚʦʟʥʠʢʘʶʱʘʷ ʚʩʣʝʜʩʪʚʠʝ ʪʨʝʥʠʷ ʚʦʜʳ ʦ ʧʦʚʝʨʭʥʦʩʪʴ ʧʨʦʬʠʣʷ ʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ 
ʝʛʦ ʧʝʨʝʜʥʶʶ ʯʘʩʪʴ. 

ʅʘ ʨʠʩ. 9 ʧʨʝʜʩʪʘʚʣʝʥʳ 
ʨʝʟʫʣʴʪʘʪʳ ʟʘʤʝʨʘ ʜʘʚʣʝʥʠʷ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʧʨʦʬʠʣʷ, ʩʜʝʣʘʥʥʦʛʦ ʚ 
ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʨʫʙʝ. ʇʦ ʦʩʠ ʦʨʜʠʥʘʪ ʦʪʣʦʞʝʥʦ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʉʨ, ʢʦʪʦʨʳʡ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʥʦʰʝʥʠʝ ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ (ʧʦʣʥʦʝ ʜʘʚʣʝʥʠʝ ʤʠʥʫʩ ʘʪʤʦʩʬʝʨʥʦʝ) ʢ 

ʩʢʦʨʦʩʪʥʦʤʫ ʥʘʧʦʨʫ (  * v**2) / 2. ʅʘ ʚʝʨʭʥʝʡ ʩʪʦʨʦʥʝ ʧʨʦʬʠʣʷ ʜʘʚʣʝʥʠʝ ʦʪʨʠʮʘʪʝʣʴʥʦʝ 
(ʨʘʟʨʝʞʝʥʠʝ), ʥʘ ʥʠʞʥʝʡ - ʧʦʣʦʞʠʪʝʣʴʥʦʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʲʝʤʥʘʷ ʩʠʣʘ, ʜʝʡʩʪʚʫʶʱʘʷ ʥʘ 
ʣʶʙʦʡ ʵʣʝʤʝʥʪ ʧʨʦʬʠʣʷ, ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʥʝʛʦ ʩʠʣ ʜʘʚʣʝʥʠʷ ʠ ʨʘʟʨʝʞʝʥʠʷ, ʘ ʚ 
ʮʝʣʦʤ ʦʥʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʧʣʦʱʘʜʠ, ʟʘʢʣʶʯʝʥʥʦʡ ʤʝʞʜʫ ʢʨʠʚʳʤʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʚʣʝʥʠʷ ʧʦ 
ʭʦʨʜʝ ʧʨʦʬʠʣʷ (ʥʘ ʨʠʩ. 9 ʟʘʰʪʨʠʭʦʚʘʥʦ). 

ɼʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩ. 9, ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʨʷʜ ʚʘʞʥʳʭ ʚʳʚʦʜʦʚ ʦ ʨʘʙʦʪʝ ʷʭʪʝʥʥʦʛʦ 
ʢʠʣʷ. ɺʦ-ʧʝʨʚʳʭ, ʛʣʘʚʥʫʶ ʨʦʣʴ ʚ ʩʦʟʜʘʥʠʠ ʙʦʢʦʚʦʡ ʩʠʣʳ ʠʛʨʘʝʪ ʨʘʟʨʝʞʝʥʠʝ, ʚʦʟʥʠʢʘʶʱʝʝ ʥʘ 
ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʚʥʠʢʘ ʩʦ ʩʪʦʨʦʥʳ ʥʘʚʝʪʨʝʥʥʦʛʦ ʙʦʨʪʘ. ɺʦ-ʚʪʦʨʳʭ, ʧʠʢ ʨʘʟʨʝʞʝʥʠʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ 
ʚʙʣʠʟʠ ʚʭʦʜʷʱʝʡ ʢʨʦʤʢʠ ʢʠʣʷ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʦʯʢʘ ʧʨʠʣʦʞʝʥʠʷ ʨʝʟʫʣʴʪʠʨʫʶʱʝʡ ʧʦʜʲʝʤʥʦʡ 
ʩʠʣʳ ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʝʨʝʜʥʝʡ ʪʨʝʪʠ ʭʦʨʜʳ ʧʣʘʚʥʠʢʘ. ɺ ʮʝʣʦʤ ʞʝ ʧʦʜʲʝʤʥʘʷ ʩʠʣʘ ʚʦʟʨʘʩʪʘʝʪ 
ʚʧʣʦʪʴ ʜʦ ʫʛʣʘ ʘʪʘʢʠ 15-18Á, ʧʦʩʣʝ ʯʝʛʦ ʚʥʝʟʘʧʥʦ ʧʘʜʘʝʪ. 

ɺʩʣʝʜʩʪʚʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʟʘʚʠʭʨʝʥʠʷ ʥʘ ʩʪʦʨʦʥʝ ʨʘʟʨʝʞʝʥʠʷ ʧʣʘʚʥʦʝ ʦʙʪʝʢʘʥʠʝ ʢʨʳʣʘ 
ʥʘʨʫʰʘʝʪʩʷ, ʨʘʟʨʝʞʝʥʠʝ ʧʘʜʘʝʪ ʠ ʧʨʦʠʩʭʦʜʠʪ ʩʨʳʚ ʧʦʪʦʢʘ (ʵʪʦ ʷʚʣʝʥʠʝ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ 
ʨʘʩʩʤʦʪʨʝʥʦ ʚ ʛʣ. 2 ʜʣʷ ʧʘʨʫʩʦʚ). ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʫʛʣʘ ʘʪʘʢʠ ʚʦʟʨʘʩʪʘʝʪ ʣʦʙʦʚʦʝ 
ʩʦʧʨʦʪʠʚʣʝʥʠʝ - ʦʥʦ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʫʤʘ ʧʨʠ a=90Á. 



 22 

ɺʝʣʠʯʠʥʘ ʜʨʝʡʬʘ ʩʦʚʨʝʤʝʥʥʦʡ ʷʭʪʳ ʨʝʜʢʦ ʧʨʝʚʳʰʘʝʪ 5Á, ʪʘʢ ʯʪʦ ʩʨʳʚ, ʧʦʪʦʢʘ ʩ ʢʠʣʷ ʤʦʞʥʦ ʥʝ 
ʦʧʘʩʘʪʴʩʷ. ʆʜʥʘʢʦ ʢʨʠʪʠʯʝʩʢʠʡ ʫʛʦʣ ʘʪʘʢʠ ʜʦʣʞʝʥ ʫʯʠʪʳʚʘʪʴʩʷ ʜʣʷ ʷʭʪʝʥʥʳʭ ʨʫʣʝʡ, ʢʦʪʦʨʳʝ 
ʧʨʦʝʢʪʠʨʫʶʪʩʷ ʠ ʨʘʙʦʪʘʶʪ ʪʘʢʞʝ ʧʦ ʧʨʠʥʮʠʧʫ ʢʨʳʣʘ.  

ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʷʭʪʝʥʥʳʭ ʢʠʣʝʡ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 
ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʩʦʟʜʘʥʠʠ ʩʠʣʳ ʩʦʧʨʦʪʠʚʣʝʥʠʶ ʜʨʝʡʬʫ. ɺ ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ ʠʟʣʦʞʝʥʥʦʝ ʜʘʣʝʝ 
ʤʦʞʥʦ ʨʘʩʧʨʦʩʪʨʘʥʠʪʴ ʠ ʥʘ ʨʫʣʠ ʩ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʦʥʠ ʨʘʙʦʪʘʶʪ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʠʤ ʫʛʣʦʤ 
ʘʪʘʢʠ. 

ʊʦʣʱʠʥʘ ʠ ʬʦʨʤʘ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʢʠʣʷ. ʀʩʧʳʪʘʥʠʷ ʩʠʤʤʝʪʨʠʯʥʳʭ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ 
ʧʨʦʬʠʣʝʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʦʣʝʝ ʪʦʣʩʪʳʝ ʧʨʦʬʠʣʠ (ʩ ʙʦʣʴʰʝʡ ʚʝʣʠʯʠʥʦʡ ʦʪʥʦʰʝʥʠʷ ʪʦʣʱʠʥʳ 
ʩʝʯʝʥʠʷ t ʢ ʝʛʦ ʭʦʨʜʝ b) ʜʘʶʪ ʙʦʣʴʰʫʶ ʧʦʜʲʝʤʥʫʶ ʩʠʣʫ. ʀʭ ʣʦʙʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʳʰʝ, ʯʝʤ ʫ 
ʧʨʦʬʠʣʝʡ ʩ ʤʝʥʴʰʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʪʦʣʱʠʥʦʡ. ʆʧʪʠʤʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ 
ʧʨʠ t/b = 0,09-0,12. ɺʝʣʠʯʠʥʘ ʧʦʜʲʝʤʥʦʡ ʩʠʣʳ ʥʘ ʪʘʢʠʭ ʧʨʦʬʠʣʷʭ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʦ ʟʘʚʠʩʠʪ ʦʪ 
ʩʢʦʨʦʩʪʠ ʷʭʪʳ, ʧʦʵʪʦʤʫ ʢʠʣʠ ʨʘʟʚʠʚʘʶʪ ʜʦʩʪʘʪʦʯʥʫʶ ʩʠʣʫ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʨʝʡʬʘ ʠ ʚ ʩʣʘʙʳʡ 
ʚʝʪʝʨ.  

ʉʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʝʣʠʯʠʥʫ ʩʠʣʳ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʨʝʡʬʫ ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʝʥʠʝ 
ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʦʣʱʠʥʳ ʧʨʦʬʠʣʷ ʧʦ ʜʣʠʥʝ ʭʦʨʜʳ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʦʢʘʟʳʚʘʶʪʩʷ 
ʧʨʦʬʠʣʠ, ʫ ʢʦʪʦʨʳʭ ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʦʣʱʠʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 40-50% ʭʦʨʜʳ ʦʪ ʠʭ 
"ʥʦʩʠʢʘ". ɼʣʷ ʷʭʪʝʥʥʳʭ ʨʫʣʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʧʦʜ ʙʦʣʴʰʠʤʠ ʫʛʣʘʤʠ ʘʪʘʢʠ, ʠʩʧʦʣʴʟʫʶʪ ʧʨʦʬʠʣʠ ʩ 
ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʦʣʱʠʥʦʡ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʝʩʢʦʣʴʢʦ ʙʣʠʞʝ ʢ ʧʝʨʝʜʥʝʡ ʢʨʦʤʢʝ, - ʜʦ 30% ʭʦʨʜʳ. 

ʆʧʨʝʜʝʣʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʠʣʷ ʦʢʘʟʳʚʘʝʪ ʬʦʨʤʘ, "ʥʦʩʠʢʘ" ʧʨʦʬʠʣʷ - ʨʘʜʠʫʩ 
ʦʢʨʫʛʣʝʥʠʷ ʚʭʦʜʷʱʝʡ ʢʨʦʤʢʠ. ɽʩʣʠ ʢʨʦʤʢʘ ʩʣʠʰʢʦʤ ʦʩʪʨʘʷ, ʪʦ ʥʘʙʝʛʘʶʱʠʡ ʥʘ ʢʠʣʴ ʧʦʪʦʢ ʧʦʣʫʯʘʝʪ 
ʟʜʝʩʴ ʙʦʣʴʰʦʝ ʫʩʢʦʨʝʥʠʝ ʠ ʩʨʳʚʘʝʪʩʷ ʩ ʧʨʦʬʠʣʷ ʚ ʚʠʜʝ ʚʠʭʨʝʡ. ʇʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʧʘʜʝʥʠʝ 
ʧʦʜʲʝʤʥʦʡ ʩʠʣʳ, ʦʩʦʙʝʥʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʨʠ ʙʦʣʴʰʠʭ ʫʛʣʘʭ ʘʪʘʢʠ. ʇʦʵʪʦʤʫ ʧʦʜʦʙʥʦʝ ʟʘʦʩʪʨʝʥʠʝ 
ʚʭʦʜʷʱʝʡ ʢʨʦʤʢʠ ʥʝʜʦʧʫʩʪʠʤʦ ʜʣʷ ʨʫʣʝʡ.  

ɸʵʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʫʜʣʠʥʝʥʠʝ. ʋ ʢʦʥʮʦʚ ʢʨʳʣʘ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʧʝʨʝʪʝʢʘʥʠʝ ʚʦʜʳ ʠʟ ʦʙʣʘʩʪʠ 
ʧʦʚʳʰʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʩʧʠʥʢʫ ʧʨʦʬʠʣʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩ ʢʦʥʮʦʚ ʢʨʳʣʘ ʩʨʳʚʘʶʪʩʷ ʚʠʭʨʠ, 
ʦʙʨʘʟʫʶʱʠʝ ʜʚʝ ʚʠʭʨʝʚʳʝ ʜʦʨʦʞʢʠ. ʅʘ ʠʭ ʧʦʜʜʝʨʞʘʥʠʝ ʟʘʪʨʘʯʠʚʘʝʪʩʷ ʜʦʚʦʣʴʥʦ ʟʥʘʯʠʪʝʣʴʥʘʷ 
ʯʘʩʪʴ ʵʥʝʨʛʠʠ, ʦʙʨʘʟʫʷ ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ ʠʥʜʫʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ. ʂʨʦʤʝ ʪʦʛʦ, ʚʩʣʝʜʩʪʚʠʝ 
ʚʳʨʘʚʥʠʚʘʥʠʷ ʜʘʚʣʝʥʠʡ ʫ ʢʦʥʮʦʚ ʢʨʳʣʘ ʧʨʦʠʩʭʦʜʠʪ ʤʝʩʪʥʦʝ ʧʘʜʝʥʠʝ ʧʦʜʲʝʤʥʦʡ ʩʠʣʳ, ʢʘʢ ʵʪʦ 
ʧʦʢʘʟʘʥʦ ʥʘ ʵʧʶʨʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʝʝ ʧʦ ʜʣʠʥʝ ʢʨʳʣʘ ʥʘ ʨʠʩ.10.  
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ʏʝʤ ʢʦʨʦʯʝ ʜʣʠʥʘ ʢʨʳʣʘ L ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʝʛʦ ʭʦʨʜʝ b, ʪ. ʝ. ʯʝʤ ʤʝʥʴʰʝ ʝʛʦ ʫʜʣʠʥʝʥʠʝ L/b, ʪʝʤ 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʧʦʪʝʨʷ ʧʦʜʲʝʤʥʦʡ ʩʠʣʳ ʠ ʪʝʤ ʙʦʣʴʰʝ ʠʥʜʫʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ. ɺ 
ʘʵʨʦʜʠʥʘʤʠʢʝ ʧʨʠʥʷʪʦ ʦʮʝʥʠʚʘʪʴ ʫʜʣʠʥʝʥʠʝ ʢʨʳʣʘ ʧʦ ʬʦʨʤʫʣʝ 

= L**2 / S  
(ʛʜʝ S-ʧʣʦʱʘʜʴ ʢʨʳʣʘ), ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʘ ʜʣʷ ʢʨʳʣʴʝʚ ʠ ʧʣʘʚʥʠʢʦʚ ʣʶʙʳʭ 

ʦʯʝʨʪʘʥʠʡ. ʇʨʠ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʬʦʨʤʝ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʫʜʣʠʥʝʥʠʝ ʨʘʚʥʦ ʩʦʦʪʥʦʰʝʥʠʶ = L / b; 

ʜʣʷ ʪʨʝʫʛʦʣʴʥʦʛʦ ʢʨʳʣʘ = 2 * L / b. 

ʅʘ ʨʠʩ. 10 ʧʦʢʘʟʘʥʦ ʢʨʳʣʦ, ʩʦʩʪʘʚʣʝʥʥʦʝ ʠʟ ʜʚʫʭ ʪʨʘʧʝʮʠʝʚʠʜʥʳʭ ʧʣʘʚʥʠʢʦʚʳʭ ʢʠʣʝʡ. ʅʘ ʷʭʪʝ 
ʢʠʣʴ ʢʨʝʧʠʪʩʷ ʰʠʨʦʢʠʤ ʦʩʥʦʚʘʥʠʝʤ ʢ ʜʥʠʱʫ, ʧʦʵʪʦʤʫ ʟʜʝʩʴ ʧʝʨʝʪʝʢʘʥʠʝ ʚʦʜʳ ʥʘ ʩʪʦʨʦʥʫ 
ʨʘʟʨʝʞʝʥʠʷ ʦʪʩʫʪʩʪʚʫʝʪ ʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ʢʦʨʧʫʩʘ ʜʘʚʣʝʥʠʷ ʥʘ ʦʙʦʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʚʳʨʘʚʥʠʚʘʝʪʩʷ. 
ɹʝʟ ʵʪʦʛʦ ʚʣʠʷʥʠʷ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʩʯʠʪʘʪʴ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʫʜʣʠʥʝʥʠʝ ʚʜʚʦʝ ʙʦʣʴʰʠʤ, ʯʝʤ 
ʦʪʥʦʰʝʥʠʝ ʛʣʫʙʠʥʳ ʢʠʣʷ ʢ ʝʛʦ ʦʩʘʜʢʝ. ʅʘ ʧʨʘʢʪʠʢʝ ʞʝ ʵʪʦ ʦʪʥʦʰʝʥʠʝ, ʟʘʚʠʩʷʱʝʝ ʦʪ ʨʘʟʤʝʨʦʚ 
ʢʠʣʷ, ʦʙʚʦʜʦʚ ʷʭʪʳ ʠ ʫʛʣʘ ʢʨʝʥʘ ʧʨʝʚʳʰʘʝʪʩʷ ʪʦʣʴʢʦ ʚ 1,2-1,3 ʨʘʟʘ. 
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ɺʣʠʷʥʠʝ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʜʣʠʥʝʥʠʷ ʢʠʣʷ ʥʘ ʚʝʣʠʯʠʥʫ ʨʘʟʚʠʚʘʝʤʦʡ ʠʤ ʩʠʣʳ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 
ʜʨʝʡʬʫ Rʜ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʧʳʪʘʥʠʡ ʧʣʘʚʥʠʢʘ, ʠʤʝʶʱʝʛʦ ʧʨʦʬʠʣʴ NACA 009 (t/b 
= 9%) ʠ ʧʣʦʱʘʜʴ 0,37 ʤ2 (ʨʠʩ. 11). ʉʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʷʭʪʳ 3 
ʫʟʣʘ (1,5 ʤ/ʩ). ʀʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟʤʝʥʝʥʠʝ ʩʠʣʳ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʨʝʡʬʫ ʧʨʠ ʫʛʣʝ ʘʪʘʢʠ 4-6Á, 

ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʛʣʫ ʜʨʝʡʬʘ ʷʭʪʳ ʥʘ ʢʫʨʩʝ ʙʝʡʜʝʚʠʥʜ. ɽʩʣʠ ʧʨʠʥʷʪʴ ʩʠʣʫ Rʜ ʧʨʠ ʫʜʣʠʥʝʥʠʠ = 

1 ʟʘ ʝʜʠʥʠʮʫ (6,8 ʧʨʠ a =5Á), ʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʜʦ 2 ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʨʝʡʬʫ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʙʦʣʝʝ 

ʯʝʤ ʚ 1,5 ʨʘʟʘ (10,4 ʢʛ), ʘ ʧʨʠ = 3 - ʨʦʚʥʦ ʚʜʚʦʝ (13,6 ʢʛ). ʕʪʦʪ ʞʝ ʛʨʘʬʠʢ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʜʣʷ 
ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʫʣʝʡ ʨʘʟʣʠʯʥʦʛʦ ʫʜʣʠʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʚ ʦʙʣʘʩʪʠ 
ʙʦʣʴʰʠʭ ʫʛʣʦʚ ʘʪʘʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʚʝʣʠʯʠʚʘʷ ʫʜʣʠʥʝʥʠʝ ʧʣʘʚʥʠʢʘ ʢʠʣʷ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʚʝʣʠʯʠʥʫ 
ʙʦʢʦʚʦʡ ʩʠʣʳ Rʜ ʧʨʠ ʤʝʥʴʰʝʡ ʧʣʦʱʘʜʠ ʢʠʣʷ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʤʝʥʴʰʝʡ ʧʣʦʱʘʜʠ ʩʤʦʯʝʥʥʦʡ 
ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʠ ʚʦʜʳ ʜʚʠʞʝʥʠʶ ʷʭʪʳ. ʋʜʣʠʥʝʥʠʝ ʢʠʣʝʡ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ ʢʨʝʡʩʝʨʩʢʦ-

ʛʦʥʦʯʥʳʭ ʷʭʪʘʭ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ = 1-3. ʇʝʨʦ ʨʫʣʷ, ʩʣʫʞʘʱʝʝ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 
ʩʫʜʥʦʤ, ʥʦ ʠ ʷʚʣʷʶʱʝʝʩʷ ʩʦʩʪʘʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʚ ʩʦʟʜʘʥʠʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʷʭʪʳ, ʠʤʝʝʪ ʝʱʝ 

ʙʦʣʴʰʝʝ ʫʜʣʠʥʝʥʠʝ, ʧʨʠʙʣʠʞʘʶʱʝʝʩʷ ʢ = 4.  

ʇʣʦʱʘʜʴ ʠ ʬʦʨʤʳ ʢʠʣʷ. ʏʘʱʝ ʚʩʝʛʦ ʨʘʟʤʝʨʳ ʢʠʣʷ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, 
ʩʨʘʚʥʠʚʘʷ ʧʨʦʝʢʪʠʨʫʝʤʫʶ ʷʭʪʫ ʩ ʭʦʨʦʰʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʚʰʠʤʠ ʩʝʙʷ ʩʫʜʘʤʠ. ʅʘ ʩʦʚʨʝʤʝʥʥʳʭ 
ʢʨʝʡʩʝʨʩʢʦ-ʛʦʥʦʯʥʳʭ ʷʭʪʘʭ ʩ ʨʘʟʜʝʣʴʥʳʤ ʦʪ ʢʠʣʷ ʨʫʣʝʤ ʩʫʤʤʘʨʥʘʷ ʧʣʦʱʘʜʴ ʢʠʣʷ ʠ ʨʫʣʷ 
ʩʦʩʪʘʚʣʷʝʪ ʦʪ 4,5 ʜʦ 6,5% ʧʣʦʱʘʜʠ ʧʘʨʫʩʥʦʩʪʠ ʷʭʪʳ, ʘ ʧʣʦʱʘʜʴ ʨʫʣʷ - 20-40% ʧʣʦʱʘʜʠ ʢʠʣʷ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʜʣʠʥʝʥʠʷ ʢʦʥʩʪʨʫʢʪʦʨ ʷʭʪʳ ʩʪʨʝʤʠʪʩʷ ʧʨʠʥʷʪʴ ʦʩʘʜʢʫ ʥʘʠʙʦʣʴʰʝʡ 
ʜʦʧʫʩʢʘʝʤʦʡ ʧʦ ʫʩʣʦʚʠʷʤ ʧʣʘʚʘʥʠʷ ʠʣʠ ʧʨʘʚʠʣʘʤʠ ʦʙʤʝʨʘ. ʏʘʱʝ ʚʩʝʛʦ ʢʠʣʴ ʠʤʝʝʪ ʚʠʜ ʪʨʘʧʝʮʠʠ ʩ 
ʥʘʢʣʦʥʥʦʡ ʧʝʨʝʜʥʝʡ ʢʨʦʤʢʦʡ. ʂʘʢ ʧʦʢʘʟʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʜʣʷ ʷʭʪʝʥʥʳʭ ʢʠʣʝʡ, ʠʤʝʶʱʠʭ 
ʫʜʣʠʥʝʥʠʝ ʦʪ 1 ʜʦ 3, ʫʛʦʣ ʤʝʞʜʫ ʧʝʨʝʜʥʝʡ ʢʨʦʤʢʦʡ ʠ ʚʝʨʪʠʢʘʣʴʶ ʚ ʧʨʝʜʝʣʘʭ ʦʪ -8Á ʜʦ 22,5Á 
ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʣʠʷʝʪ ʥʘ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʠʣʷ. ɽʩʣʠ ʢʠʣʴ (ʠʣʠ ʰʚʝʨʪ) ʦʯʝʥʴ 
ʫʟʢʠʡ ʠ ʜʣʠʥʥʳʡ, ʪʦ ʥʘʢʣʦʥ ʧʝʨʝʜʥʝʡ ʢʨʦʤʢʠ ʙʦʣʝʝ 15Á ʢ ʚʝʨʪʠʢʘʣʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʦʪʢʣʦʥʝʥʠʝʤ 
ʣʠʥʠʡ ʪʦʢʘ ʚʦʜʳ ʚʥʠʟ ʧʦ ʧʨʦʬʠʣʶ - ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ ʥʠʞʥʝʤʫ ʟʘʜʥʝʤʫ ʫʛʣʫ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ 
ʧʘʜʘʝʪ ʧʦʜʲʝʤʥʘʷ ʩʠʣʘ ʠ ʚʦʟʨʘʩʪʘʝʪ ʣʦʙʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʠʣʷ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʧʪʠʤʘʣʴʥʳʡ 
ʫʛʦʣ ʥʘʢʣʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 5Á ʢ ʚʝʨʪʠʢʘʣʠ.  
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ʅʘ ʚʝʣʠʯʠʥʫ ʧʦʜʲʝʤʥʦʡ ʩʠʣʳ, ʨʘʟʚʠʚʘʝʤʦʡ ʢʠʣʝʤ ʠ ʨʫʣʝʤ, ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʢʘʯʝʩʪʚʦ ʦʪʜʝʣʢʠ 
ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʧʝʨʝʜʥʝʡ ʢʨʦʤʢʠ, ʛʜʝ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʪʦʢ, ʦʙʪʝʢʘʶʱʠʡ ʧʨʦʬʠʣʴ. 
ʇʦʵʪʦʤʫ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʦʣʠʨʦʚʘʪʴ ʢʠʣʴ ʠ ʨʫʣʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʥʝ ʤʝʥʝʝ 1,5% ʭʦʨʜʳ ʧʨʦʬʠʣʷ. 

ʉʢʦʨʦʩʪʴ ʷʭʪʳ. ʇʦʜʲʝʤʥʘʷ ʩʠʣʘ ʥʘ ʣʶʙʦʤ ʢʨʳʣʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

Y = Cʫ * ( * v**2 / 2) * S, ʢʛʩ, (11) ʛʜʝ  

¶ ʉʫ - ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʜʲʝʤʥʦʡ ʩʠʣʳ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʢʨʳʣʘ - ʬʦʨʤʳ ʧʨʦʬʠʣʷ, 
ʫʜʣʠʥʝʥʠʷ, ʦʯʝʨʪʘʥʠʡ ʚ ʧʣʘʥʝ, ʘ ʪʘʢʞʝ ʦʪ ʫʛʣʘ ʘʪʘʢʠ - ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʫʛʣʘ ʘʪʘʢʠ ʦʥ 
ʚʦʟʨʘʩʪʘʝʪ;  

¶ - ʤʘʩʩʦʚʘʷ ʧʣʦʪʥʦʩʪʴ ʚʦʜʳ, ʢʛʩ**2/ʤ**4;  

¶ v - ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ, ʦʙʪʝʢʘʶʱʝʛʦ ʢʨʳʣʦ, ʤ/ʩ;  

¶ S - ʧʣʦʱʘʜʴ ʢʨʳʣʘ, ʤ2.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʠʣʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʨʝʡʬʫ - ʚʝʣʠʯʠʥʘ ʧʝʨʝʤʝʥʥʘʷ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘʷ ʢʚʘʜʨʘʪʫ 
ʩʢʦʨʦʩʪʠ. ɺ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʜʚʠʞʝʥʠʷ ʷʭʪʳ, ʥʘʧʨʠʤʝʨ, ʧʦʩʣʝ ʧʦʚʦʨʦʪʘ ʦʚʝʨʰʪʘʛ, ʢʦʛʜʘ ʩʫʜʥʦ 
ʪʝʨʷʝʪ ʭʦʜ, ʠʣʠ ʧʨʠ ʦʪʭʦʜʝ ʦʪ ʙʦʥʘ ʚ ʧʨʠʞʠʤʥʦʡ ʚʝʪʝʨ, ʧʦʜʲʝʤʥʘʷ ʩʠʣʘ ʥʘ ʢʠʣʝ ʥʝʚʝʣʠʢʘ. ɼʣʷ 
ʪʦʛʦ ʯʪʦʙʳ ʩʠʣʘ Y ʩʨʘʚʥʷʣʘʩʴ ʩ ʩʠʣʦʡ ʜʨʝʡʬʘ Fd, ʢʠʣʴ ʜʦʣʞʝʥ ʨʘʩʧʦʣʦʞʠʪʴʩʷ ʢ ʥʘʙʝʛʘʶʱʝʤʫ 
ʧʦʪʦʢʫ ʧʦʜ ʙʦʣʴʰʠʤ ʫʛʣʦʤ ʘʪʘʢʠ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʩʫʜʥʦ ʥʘʯʠʥʘʝʪ ʜʚʠʞʝʥʠʝ ʩ ʙʦʣʴʰʠʤ ʫʛʣʦʤ 
ʜʨʝʡʬʘ. ʇʦ ʤʝʨʝ ʥʘʙʦʨʘ ʩʢʦʨʦʩʪʠ ʫʛʦʣ ʜʨʝʡʬʘ ʫʤʝʥʴʰʘʝʪʩʷ, ʧʦʢʘ ʥʝ ʜʦʩʪʠʛʥʝʪ ʩʚʦʝʡ ʥʦʨʤʘʣʴʥʦʡ 
ʚʝʣʠʯʠʥʳ - 3 - 5Á. 

ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʜʦʣʞʝʥ ʫʯʠʪʳʚʘʪʴ ʢʘʧʠʪʘʥ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʷ ʜʦʩʪʘʪʦʯʥʦ ʤʝʩʪʘ ʩ ʧʦʜʚʝʪʨʘ ʧʨʠ 
ʨʘʟʛʦʥʝ ʷʭʪʳ ʠʣʠ ʧʦʩʣʝ ʧʦʚʦʨʦʪʘ ʥʘ ʥʦʚʳʡ ʛʘʣʩ. ɹʦʣʴʰʦʡ ʥʘʯʘʣʴʥʳʡ ʫʛʦʣ ʜʨʝʡʬʘ ʥʝʦʙʭʦʜʠʤʦ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʩʢʦʨʝʡʰʝʛʦ ʥʘʙʦʨʘ ʩʢʦʨʦʩʪʠ, ʩʣʝʛʢʘ ʧʦʪʨʘʚʠʚ ʰʢʦʪʳ. ʂʩʪʘʪʠ, ʙʣʘʛʦʜʘʨʷ ʵʪʦʤʫ 
ʫʤʝʥʴʰʘʝʪʩʷ ʩʠʣʘ ʜʨʝʡʬʘ ʥʘ ʧʘʨʫʩʘʭ.  

ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʧʦʤʥʠʪʴ ʤʝʭʘʥʠʢʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʜʲʝʤʥʦʡ ʩʠʣʳ, ʢʦʪʦʨʘʷ ʧʦʷʚʣʷʝʪʩʷ ʥʘ ʢʠʣʝ 
ʪʦʣʴʢʦ ʧʦʩʣʝ ʦʪʨʳʚʘ ʩʪʘʨʪʦʚʦʛʦ ʚʠʭʨʷ ʠ ʨʘʟʚʠʪʠʷ ʫʩʪʦʡʯʠʚʦʡ ʮʠʨʢʫʣʷʮʠʠ. ʅʘ ʫʟʢʦʤ ʢʠʣʝ 
ʩʦʚʨʝʤʝʥʥʦʡ ʷʭʪʳ ʮʠʨʢʫʣʷʮʠʷ ʚʦʟʥʠʢʘʝʪ ʙʳʩʪʨʝʝ, ʯʝʤ ʥʘ ʢʦʨʧʫʩʝ ʷʭʪʳ ʩ ʥʘʚʝʩʥʳʤ ʥʘ ʢʠʣʝ ʨʫʣʝʤ, 
ʪ. ʝ. ʥʘ ʢʨʳʣʝ ʩ ʙʦʣʴʰʦʡ ʭʦʨʜʦʡ. ɺʪʦʨʘʷ ʷʭʪʘ ʙʦʣʴʰʝ ʩʜʨʝʡʬʫʝʪ ʧʦʜ ʚʝʪʝʨ, ʧʨʝʞʜʝ ʯʝʤ ʢʦʨʧʫʩ 
ʥʘʯʥʝʪ ʵʬʬʝʢʪʠʚʥʦ ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʜʨʝʡʬʫ. 

1.8  ʋʧʨʘʚʣʷʝʤʦʩʪʴ. 

ʋʧʨʘʚʣʷʝʤʦʩʪʴʶ ʥʘʟʳʚʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʩʫʜʥʘ, ʧʦʟʚʦʣʷʶʱʝʝ ʝʤʫ ʩʣʝʜʦʚʘʪʴ ʧʦ ʟʘʜʘʥʥʦʤʫ ʢʫʨʩʫ ʠʣʠ 
ʠʟʤʝʥʷʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ. ʋʧʨʘʚʣʷʝʤʦʡ ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ ʪʦʣʴʢʦ ʪʘ ʷʭʪʘ, ʢʦʪʦʨʘʷ ʨʝʘʛʠʨʫʝʪ 
ʥʫʞʥʳʤ ʦʙʨʘʟʦʤ ʥʘ ʧʝʨʝʢʣʘʜʢʫ ʨʫʣʷ. 

ʋʧʨʘʚʣʷʝʤʦʩʪʴ ʦʙʲʝʜʠʥʷʝʪ ʜʚʘ ʩʚʦʡʩʪʚʘ ʩʫʜʥʘ - ʫʩʪʦʡʯʠʚʦʩʪʴ ʥʘ ʢʫʨʩʝ ʠ ʧʦʚʦʨʦʪʣʠʚʦʩʪʴ. 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʥʘ ʢʫʨʩʝ - ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʷʭʪʳ ʫʜʝʨʞʠʚʘʪʴ ʟʘʜʘʥʥʦʝ ʧʨʷʤʦʣʠʥʝʡʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ 
ʜʚʠʞʝʥʠʷ ʧʨʠ ʜʝʡʩʪʚʠʠ ʥʘ ʥʝʝ ʨʘʟʣʠʯʥʳʭ ʚʥʝʰʥʠʭ ʩʠʣ: ʚʝʪʨʘ, ʚʦʣʥʝʥʠʷ ʠ ʪ. ʧ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʥʘ 
ʢʫʨʩʝ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʷʭʪʳ ʠ ʭʘʨʘʢʪʝʨʘ ʜʝʡʩʪʚʠʷ ʚʥʝʰʥʠʭ ʩʠʣ, 
ʥʦ ʠ ʦʪ ʨʝʘʢʮʠʠ ʨʫʣʝʚʦʛʦ ʥʘ ʦʪʢʣʦʥʝʥʠʝ ʩʫʜʥʘ ʦʪ ʢʫʨʩʘ, ʝʛʦ ʯʫʪʴʷ ʨʫʣʷ. 

ʆʙʨʘʪʠʤʩʷ ʚʥʦʚʴ ʢ ʩʭʝʤʝ ʜʝʡʩʪʚʠʷ ʚʥʝʰʥʠʭ ʩʠʣ ʥʘ ʧʘʨʫʩʘ ʠ ʢʦʨʧʫʩ ʷʭʪʳ (ʩʤ. ʨʠʩ. 4). ʈʝʰʘʶʱʝʝ 
ʟʥʘʯʝʥʠʝ ʜʣʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʷʭʪʳ ʥʘ ʢʫʨʩʝ ʠʤʝʝʪ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʜʚʫʭ ʧʘʨ ʩʠʣ. ʂʨʝʥʷʱʘʷ 
ʩʠʣʘ Fʜ ʠ ʩʠʣʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʨʝʡʬʫ Rʜ ʩʪʨʝʤʷʪʩʷ ʫʚʘʣʠʪʴ ʥʦʩ ʷʭʪʳ ʧʦʜ ʚʝʪʝʨ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 
ʚʪʦʨʘʷ ʧʘʨʘ - ʩʠʣʘ ʪʷʛʠ ʊ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʚʠʞʝʥʠʶ R ʧʨʠʚʦʜʠʪ ʷʭʪʫ ʢ ʚʝʪʨʫ. ʆʯʝʚʠʜʥʦ, ʯʪʦ 
ʨʝʘʢʮʠʷ ʷʭʪʳ ʟʘʚʠʩʠʪ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʚʝʣʠʯʠʥʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʩʠʣ ʠ ʧʣʝʯ ʘ ʠ b, ʥʘ ʢʦʪʦʨʳʭ 
ʦʥʠ ʜʝʡʩʪʚʫʶʪ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʫʛʣʘ ʢʨʝʥʘ ʧʣʝʯʦ ʧʨʠʚʦʜʷʱʝʡ ʧʘʨʳ b ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʇʣʝʯʦ 
ʫʚʘʣʠʚʘʶʱʝʡ ʧʘʨʳ, ʘ ʟʘʚʠʩʠʪ ʦʪ ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʮʝʥʪʨʘ ʧʘʨʫʩʥʦʩʪʠ (ʎʇ) - ʪʦʯʢʠ 
ʧʨʠʣʦʞʝʥʠʷ ʨʝʟʫʣʴʪʠʨʫʶʱʝʡ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʣ ʢ ʧʘʨʫʩʘʤ ʠ ʮʝʥʪʨʘ ʙʦʢʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 
(ʎɹʉ) - ʪʦʯʢʠ ʧʨʠʣʦʞʝʥʠʷ ʨʝʟʫʣʴʪʠʨʫʶʱʝʡ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʣ ʢ ʢʦʨʧʫʩʫ ʷʭʪʳ. ʇʦʣʦʞʝʥʠʝ 
ʵʪʠʭ ʪʦʯʝʢ ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ: ʢʫʨʩʘ ʷʭʪʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʪʨʘ, ʬʦʨʤʳ 
ʠ ʥʘʩʪʨʦʡʢʠ ʧʘʨʫʩʦʚ, ʢʨʝʥʘ ʠ ʜʠʬʬʝʨʝʥʪʘ ʷʭʪʳ, ʬʦʨʤʳ ʠ ʧʨʦʬʠʣʷ ʢʠʣʷ ʠ ʨʫʣʷ ʠ ʪ. ʧ. 
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ʇʦʵʪʦʤʫ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʧʝʨʝʚʦʦʨʫʞʝʥʠʠ ʷʭʪ ʦʧʝʨʠʨʫʶʪ ʩ ʫʩʣʦʚʥʳʤʠ ʎʇ ʠ ʎɹʉ, ʩʯʠʪʘʷ ʠʭ 
ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ ʮʝʥʪʨʘʭ ʪʷʞʝʩʪʠ ʧʣʦʩʢʠʭ ʬʠʛʫʨ, ʢʦʪʦʨʳʤʠ ʷʚʣʷʶʪʩʷ ʧʘʨʫʩʘ, ʧʦʩʪʘʚʣʝʥʥʳʝ ʚ 
ʜʠʘʤʝʪʨʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʷʭʪʳ, ʠ ʧʦʜʚʦʜʥʳʝ ʦʯʝʨʪʘʥʠʷ ɼʇ ʩ ʢʠʣʝʤ, ʧʣʘʚʥʠʢʘʤʠ ʠ ʨʫʣʝʤ (ʨʠʩ. 12).  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʮʝʥʪʨ ʪʷʞʝʩʪʠ ʪʨʝʫʛʦʣʴʥʦʛʦ ʧʘʨʫʩʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʜʚʫʭ ʤʝʜʠʘʥ, ʘ 
ʦʙʱʠʡ ʮʝʥʪʨ ʪʷʞʝʩʪʠ ʜʚʫʭ ʧʘʨʫʩʦʚ ʥʘʭʦʜʠʪʩʷ ʥʘ ʦʪʨʝʟʢʝ ʧʨʷʤʦʡ, ʩʦʝʜʠʥʷʶʱʝʡ ʎʇ ʦʙʦʠʭ ʧʘʨʫʩʦʚ, 
ʠ ʜʝʣʠʪ ʵʪʦʪ ʦʪʨʝʟʦʢ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʠʭ ʧʣʦʱʘʜʠ. ʆʙʳʯʥʦ, ʚ ʨʘʩʯʝʪ ʧʨʠʥʠʤʘʝʪʩʷ ʥʝ 
ʬʘʢʪʠʯʝʩʢʘʷ ʧʣʦʱʘʜʴ ʩʪʘʢʩʝʣʷ, ʘ ʦʙʤʝʨʥʘʷ ʧʣʦʱʘʜʴ ʧʝʨʝʜʥʝʛʦ ʧʘʨʫʩʥʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ.  

ʇʦʣʦʞʝʥʠʝ ʎɹʉ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʫʨʘʚʥʦʚʝʰʠʚʘʷ ʥʘ ʦʩʪʨʠʝ ʠʛʦʣʢʠ ʧʨʦʬʠʣʴ ʧʦʜʚʦʜʥʦʡ ʯʘʩʪʠ 
ɼʇ, ʚʳʨʝʟʘʥʥʳʡ ʠʟ ʪʦʥʢʦʛʦ ʢʘʨʪʦʥʘ. ʂʦʛʜʘ ʰʘʙʣʦʥ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʩʪʨʦʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦ, ʠʛʣʘ 
ʥʘʭʦʜʠʪʩʷ ʚ ʫʩʣʦʚʥʦʡ ʪʦʯʢʝ ʎɹʉ. ʅʘʧʦʤʥʠʤ, ʯʪʦ ʚ ʩʦʟʜʘʥʠʠ ʩʠʣʳ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʨʝʡʬʫ ʛʣʘʚʥʘʷ 
ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʧʣʘʚʥʠʢʦʚʦʤʫ ʢʠʣʶ ʠ ʨʫʣʶ. ʎʝʥʪʨʳ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʜʘʚʣʝʥʠʡ ʥʘ ʠʭ 
ʧʨʦʬʠʣʷʭ ʤʦʛʫʪ ʙʳʪʴ ʥʘʡʜʝʥʳ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʧʨʦʬʠʣʝʡ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 
ʪʦʣʱʠʥʦʡ t/b ʦʢʦʣʦ 8% ʵʪʘ ʪʦʯʢʘ ʥʘʭʦʜʠʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʢʦʣʦ 26% ʭʦʨʜʳ ʦʪ ʚʭʦʜʷʱʝʡ ʢʨʦʤʢʠ. 
ʆʜʥʘʢʦ ʢʦʨʧʫʩ ʷʭʪʳ, ʭʦʪʷ ʠ ʫʯʘʩʪʚʫʝʪ ʚ ʩʦʟʜʘʥʠʠ ʧʦʧʝʨʝʯʥʦʡ ʩʠʣʳ ʚ ʤʘʣʦʡ ʩʪʝʧʝʥʠ, ʚʥʦʩʠʪ 
ʦʧʨʝʜʝʣʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʭʘʨʘʢʪʝʨ ʦʙʪʝʢʘʥʠʷ ʢʠʣʷ ʠ ʨʫʣʷ, ʧʨʠʯʝʤ ʦʥ ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 
ʦʪ ʫʛʣʘ ʢʨʝʥʘ ʠ ʜʠʬʬʝʨʝʥʪʘ, ʘ ʪʘʢʞʝ ʩʢʦʨʦʩʪʠ ʷʭʪʳ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʘ ʢʫʨʩʝ ʙʝʡʜʝʚʠʥʜ 
ʠʩʪʠʥʥʳʡ ʎɹʉ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚʧʝʨʝʜ.  

ʂʦʥʩʪʨʫʢʪʦʨʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʩʧʦʣʘʛʘʶʪ ʎʇ ʥʘ ʥʝʢʦʪʦʨʦʤ ʨʘʩʩʪʦʷʥʠʠ (ʦʧʝʨʝʞʝʥʠʠ) ʚʧʝʨʝʜʠ ʎɹʉ. 
ʆʙʳʯʥʦ ʦʧʝʨʝʞʝʥʠʝ ʟʘʜʘʝʪʩʷ ʚ ʧʨʦʮʝʥʪʘʭ ʜʣʠʥʳ ʩʫʜʥʘ ʧʦ ʚʘʪʝʨʣʠʥʠʠ ʠ ʩʦʩʪʘʚʣʷʝʪ ʜʣʷ 
ʙʝʨʤʫʜʩʢʦʛʦ ʰʣʶʧʘ 15-18% Lʢʚʣ. 

ɽʩʣʠ ʠʩʪʠʥʥʳʡ ʎʇ ʦʢʘʟʳʚʘʝʪʩʷ ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʩʣʠʰʢʦʤ ʜʘʣʝʢʦ ʚʧʝʨʝʜʠ ʎɹʉ, ʷʭʪʘ ʥʘ ʢʫʨʩʝ 
ʙʝʡʜʝʚʠʥʜ ʫʚʘʣʠʚʘʝʪʩʷ ʧʦʜ ʚʝʪʝʨ ʠ ʨʫʣʝʚʦʤʫ ʧʨʠʭʦʜʠʪʩʷ ʧʦʩʪʦʷʥʥʦ ʜʝʨʞʘʪʴ ʨʫʣʴ ʦʪʢʣʦʥʝʥʥʳʤ 
ʥʘ ʚʝʪʝʨ. ɽʩʣʠ ʞʝ ʎʇ ʦʢʘʟʳʚʘʝʪʩʷ ʧʦʟʘʜʠ ʎɹʉ, ʪʦ ʷʭʪʘ ʩʪʨʝʤʠʪʩʷ ʧʨʠʚʝʩʪʠʩʴ ʢ ʚʝʪʨʫ; ʪʨʝʙʫʝʪʩʷ 
ʧʦʩʪʦʷʥʥʘʷ ʨʘʙʦʪʘ ʨʫʣʝʤ, ʯʪʦʙʳ ʩʜʝʨʞʠʚʘʪʴ ʩʫʜʥʦ.  
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ʆʩʦʙʝʥʥʦ ʥʝʧʨʠʷʪʥʘ ʪʝʥʜʝʥʮʠʷ ʷʭʪʳ ʢ ʫʚʘʣʠʚʘʥʠʶ. ɺ ʩʣʫʯʘʝ ʘʚʘʨʠʠ ʩ ʨʫʣʝʤ ʷʭʪʫ ʥʝ ʫʜʘʝʪʩʷ ʩ 
ʧʦʤʦʱʴʶ ʦʜʥʠʭ ʧʘʨʫʩʦʚ ʧʨʠʚʝʩʪʠ ʥʘ ʢʫʨʩ ʙʝʡʜʝʚʠʥʜ, ʢʨʦʤʝ ʪʦʛʦ, ʦʥʘ ʦʙʣʘʜʘʝʪ ʧʦʚʳʰʝʥʥʳʤ 
ʜʨʝʡʬʦʤ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʢʠʣʴ ʷʭʪʳ ʦʪʢʣʦʥʷʝʪ ʩʪʝʢʘʶʱʠʡ ʩ ʥʝʛʦ ʧʦʪʦʢ ʚʦʜʳ ʙʣʠʞʝ ʢ ɼʇ ʩʫʜʥʘ. 
ʇʦʵʪʦʤʫ ʝʩʣʠ ʨʫʣʴ ʩʪʦʠʪ ʧʨʷʤʦ, ʦʥ ʨʘʙʦʪʘʝʪ ʩ ʟʘʤʝʪʥʦ ʤʝʥʴʰʠʤ ʫʛʣʦʤ ʘʪʘʢʠ, ʯʝʤ ʢʠʣʴ. ɽʩʣʠ 
ʦʪʢʣʦʥʠʪʴ ʨʫʣʴ ʚ ʥʘʚʝʪʨʝʥʥʫʶ ʩʪʦʨʦʥʫ, ʪʦ ʦʙʨʘʟʫʝʤʘʷ ʥʘ ʥʝʤ ʧʦʜʲʝʤʥʘʷ ʩʠʣʘ ʦʢʘʟʳʚʘʝʪʩʷ 
ʥʘʧʨʘʚʣʝʥʥʦʡ ʚ ʧʦʜʚʝʪʨʝʥʥʫʶ ʩʪʦʨʦʥʫ - ʪʫʜʘ ʞʝ, ʯʪʦ ʠ ʩʠʣʘ ʜʨʝʡʬʘ ʥʘ ʧʘʨʫʩʘʭ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 
ʢʠʣʴ ʠ ʨʫʣʴ "ʪʷʥʫʪ" ʚ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ ʠ ʷʭʪʘ ʥʝʫʩʪʦʡʯʠʚʘ ʥʘ ʢʫʨʩʝ. 

ʀʥʦʝ ʜʝʣʦ ʣʝʛʢʘʷ ʪʝʥʜʝʥʮʠʷ ʷʭʪʳ ʧʨʠʚʦʜʠʪʴʩʷ. ʇʝʨʝʣʦʞʝʥʥʳʡ ʥʘ ʥʝʙʦʣʴʰʦʡ ʫʛʦʣ (3-4Á) ʧʦʜ ʚʝʪʝʨ 
ʨʫʣʴ ʨʘʙʦʪʘʝʪ ʩ ʪʘʢʠʤ ʞʝ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʠʤ ʫʛʣʦʤ ʘʪʘʢʠ, ʯʪʦ ʠ ʢʠʣʴ, ʠ ʵʬʬʝʢʪʠʚʥʦ ʫʯʘʩʪʚʫʝʪ 
ʚ ʩʦʧʨʦʪʠʚʣʝʥʠʠ ʜʨʝʡʬʫ. ʇʦʧʝʨʝʯʥʘʷ ʩʠʣʘ, ʚʦʟʥʠʢʘʶʱʘʷ ʥʘ ʨʫʣʝ, ʚʳʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ 
ʩʤʝʱʝʥʠʝ ʦʙʱʝʛʦ ʎɹʉ ʢ ʢʦʨʤʝ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʫʛʦʣ ʜʨʝʡʬʘ, ʷʭʪʘ ʫʩʪʦʡʯʠʚʦ ʣʝʞʠʪ 
ʥʘ ʢʫʨʩʝ. 

ʆʜʥʘʢʦ ʝʩʣʠ ʥʘ ʢʫʨʩʝ ʙʝʡʜʝʚʠʥʜ ʨʫʣʴ ʧʨʠʭʦʜʠʪʩʷ ʧʦʩʪʦʷʥʥʦ ʧʝʨʝʢʣʘʜʳʚʘʪʴ ʧʦʜ ʚʝʪʝʨ ʥʘ 
ʙʦʣʴʰʫʶ ʚʝʣʠʯʠʥʫ, ʯʝʤ 3-4Á, ʩʣʝʜʫʝʪ ʧʦʜʫʤʘʪʴ ʦ ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʎɹʉ ʠ 
ʎʇ. ʅʘ ʫʞʝ ʧʦʩʪʨʦʝʥʥʦʡ ʷʭʪʝ ʵʪʦ ʧʨʦʱʝ ʜʝʣʘʪʴ, ʧʝʨʝʤʝʱʘʷ ʚʧʝʨʝʜ ʎʇ, - ʫʩʪʘʥʘʚʣʠʚʘʷ ʤʘʯʪʫ ʚ 
ʩʪʝʧʩʝ ʚ ʢʨʘʡʥʝʝ ʥʦʩʦʚʦʝ ʧʦʣʦʞʝʥʠʝ ʠʣʠ ʥʘʢʣʦʥʷʷ ʝʝ ʚʧʝʨʝʜ. ʇʨʠʯʠʥʦʡ ʧʨʠʚʝʜʝʥʠʷ ʷʭʪʳ ʤʦʞʝʪ 
ʙʳʪʴ ʪʘʢʞʝ ʛʨʦʪ - ʩʣʠʰʢʦʤ "ʧʫʟʘʪʳʡ" ʠʣʠ ʩ ʧʝʨʝʙʨʘʥʥʦʡ ʟʘʜʥʝʡ ʰʢʘʪʦʨʠʥʦʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 
ʧʦʣʝʟʝʥ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʰʪʘʛ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʧʨʠʜʘʪʴ ʤʘʯʪʝ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ (ʧʦ 
ʚʳʩʦʪʝ) ʧʨʦʛʠʙ ʚʧʝʨʝʜ ʠ ʪʝʤ ʩʘʤʳʤ ʩʜʝʣʘʪʴ ʧʘʨʫʩ ʙʦʣʝʝ ʧʣʦʩʢʠʤ, ʘ ʪʘʢʞʝ ʦʩʣʘʙʠʪʴ ʟʘʜʥʶʶ 
ʰʢʘʪʦʨʠʥʫ. ʄʦʞʥʦ ʪʘʢʞʝ ʫʢʦʨʦʪʠʪʴ ʜʣʠʥʫ ʥʠʞʥʝʡ ʰʢʘʪʦʨʠʥʳ ʛʨʦʪʘ.  

ʉʣʦʞʥʝʝ ʩʤʝʩʪʠʪʴ ʚ ʢʦʨʤʫ ʎɹʉ, ʜʣʷ ʯʝʛʦ ʥʫʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʢʦʨʤʦʚʦʡ ʧʣʘʚʥʠʯʦʢ ʧʝʨʝʜ ʨʫʣʝʤ ʠʣʠ 
ʫʚʝʣʠʯʠʪʴ ʧʣʦʱʘʜʴ ʧʝʨʘ ʨʫʣʷ. 

ʄʳ ʫʞʝ ʛʦʚʦʨʠʣʠ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʨʝʥʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʠ ʪʝʥʜʝʥʮʠʷ ʷʭʪʳ ʧʨʠʚʦʜʠʪʴʩʷ. ʕʪʦ 
ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʚʩʣʝʜʩʪʚʠʝ ʫʚʝʣʠʯʝʥʠʷ ʧʣʝʯʘ ʧʨʠʚʦʜʷʱʝʡ ʧʘʨʳ ʩʠʣ - ʊ ʠ R. ʇʨʠ ʢʨʝʥʝ 
ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʚ ʨʘʡʦʥʝ ʥʦʩʦʚʦʡ ʚʦʣʥʳ ʧʦʚʳʰʘʝʪʩʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʤʝʱʝʥʠʶ 
ʎɹʉ ʚʧʝʨʝʜ. ʇʦʵʪʦʤʫ ʚ ʩʚʝʞʠʡ ʚʝʪʝʨ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʪʝʥʜʝʥʮʠʠ ʷʭʪʳ ʧʨʠʚʦʜʠʪʴʩʷ ʩʣʝʜʫʝʪ 
ʧʝʨʝʤʝʩʪʠʪʴ ʚʧʝʨʝʜ ʠ ʎʇ: ʚʟʷʪʴ ʨʠʬ ʥʘ ʛʨʦʪʝ ʠʣʠ ʥʝʤʥʦʛʦ ʧʝʨʝʪʨʘʚʠʪʴ ʝʛʦ ʜʣʷ ʜʘʥʥʦʛʦ ʢʫʨʩʘ. 
ʇʦʣʝʟʥʦ ʪʘʢʞʝ ʩʤʝʥʠʪʴ ʩʪʘʢʩʝʣʴ ʥʘ ʤʝʥʴʰʠʡ ʧʦ ʧʣʦʱʘʜʠ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʫʤʝʥʴʰʘʝʪʩʷ ʢʨʝʥ ʠ 
ʜʠʬʬʝʨʝʥʪ ʷʭʪʳ ʥʘ ʥʦʩ. 

ʆʧʳʪʥʳʡ ʢʦʥʩʪʨʫʢʪʦʨ ʧʨʠ ʚʳʙʦʨʝ ʚʝʣʠʯʠʥʳ ʦʧʝʨʝʞʝʥʠʷ ʘ ʦʙʳʯʥʦ ʫʯʠʪʳʚʘʝʪ ʦʩʪʦʡʯʠʚʦʩʪʴ ʷʭʪʳ, 
ʯʪʦʙʳ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʨʦʩʪ ʧʨʠʚʦʜʷʱʝʛʦ ʤʦʤʝʥʪʘ ʧʨʠ ʢʨʝʥʝ: ʜʣʷ ʷʭʪʳ ʩ ʤʝʥʴʰʝʡ ʦʩʪʦʡʯʠʚʦʩʪʴʶ 
ʟʘʜʘʝʪʩʷ ʙʦʣʴʰʘʷ ʚʝʣʠʯʠʥʘ ʦʧʝʨʝʞʝʥʠʷ, ʜʣʷ ʙʦʣʝʝ ʦʩʪʦʡʯʠʚʳʭ ʩʫʜʦʚ ʦʧʝʨʝʞʝʥʠʝ ʧʨʠʥʠʤʘʝʪʩʷ 
ʤʠʥʠʤʘʣʴʥʳʤ. 

ʍʦʨʦʰʦ ʫʮʝʥʪʨʦʚʘʥʥʳʝ ʷʭʪʳ ʯʘʩʪʦ ʦʙʣʘʜʘʶʪ ʧʦʚʳʰʝʥʥʦʡ ʨʳʩʢʣʠʚʦʩʪʴʶ ʥʘ ʢʫʨʩʝ ʙʘʢʰʪʘʛ, ʢʦʛʜʘ 
ʧʦʪʨʘʚʣʝʥʥʳʡ ʥʘ ʙʦʨʪ ʛʨʦʪ ʩʪʨʝʤʠʪʩʷ ʨʘʟʚʝʨʥʫʪʴ ʷʭʪʫ ʥʦʩʦʤ ʢ ʚʝʪʨʫ. ʕʪʦʤʫ ʧʦʤʦʛʘʝʪ ʠ ʚʳʩʦʢʘʷ 
ʚʦʣʥʘ, ʥʘʙʝʛʘʶʱʘʷ ʩ ʢʦʨʤʳ ʧʦʜ ʫʛʣʦʤ ʢ ɼʇ. ʏʪʦʙʳ ʦʜʝʨʞʠʚʘʪʴ ʷʭʪʫ ʥʘ ʢʫʨʩʝ, ʧʨʠʭʦʜʠʪʩʷ ʩʠʣʴʥʦ 
ʨʘʙʦʪʘʪʴ ʨʫʣʝʤ, ʦʪʢʣʦʥʷʷ ʝʛʦ ʥʘ ʢʨʠʪʠʯʝʩʢʠʡ ʫʛʦʣ, ʢʦʛʜʘ ʚʦʟʤʦʞʝʥ ʩʨʳʚ ʧʦʪʦʢʘ ʩ ʝʛʦ 
ʧʦʜʚʝʪʨʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʦʙʳʯʥʦ ʵʪʦ ʩʣʫʯʘʝʪʩʷ ʧʨʠ ʫʛʣʘʭ ʘʪʘʢʠ a 15-20Á). ʕʪʦ ʷʚʣʝʥʠʝ 
ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʪʝʨʝʡ ʧʦʜʲʝʤʥʦʡ ʩʠʣʳ ʥʘ ʨʫʣʝ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʷʭʪʳ. ʗʭʪʘ 
ʚʥʝʟʘʧʥʦ ʤʦʞʝʪ ʨʝʟʢʦ ʙʨʦʩʠʪʴʩʷ ʢ ʚʝʪʨʫ ʠ ʧʦʣʫʯʠʪʴ ʙʦʣʴʰʦʡ ʢʨʝʥ, ʧʨʠ ʵʪʦʤ ʠʟ-ʟʘ ʫʤʝʥʴʰʝʥʠʷ 
ʫʛʣʫʙʣʝʥʠʷ ʧʝʨʘ ʨʫʣʷ ʥʘ ʩʪʦʨʦʥʫ ʨʘʟʨʝʞʝʥʠʷ ʤʦʞʝʪ ʧʨʦʨʚʘʪʴʩʷ ʚʦʟʜʫʭ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ.  

ɹʦʨʴʙʘ ʩ ʵʪʠʤ ʷʚʣʝʥʠʝʤ, ʧʦʣʫʯʠʚʰʠʤ ʥʘʟʚʘʥʠʝ ʙʨʦʯʠʥʛ, ʟʘʩʪʘʚʣʷʝʪ ʫʚʝʣʠʯʠʚʘʪʴ ʧʣʦʱʘʜʴ ʧʝʨʘ 
ʨʫʣʷ ʠ ʝʛʦ ʫʜʣʠʥʝʥʠʝ, ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʧʝʨʝʜ ʨʫʣʝʤ ʧʣʘʚʥʠʢ, ʧʣʦʱʘʜʴ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 
ʯʝʪʚʝʨʪʠ ʧʣʦʱʘʜʠ ʧʝʨʘ. ɹʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʧʣʘʚʥʠʢʘ ʧʝʨʝʜ ʨʫʣʝʤ ʦʨʛʘʥʠʟʫʝʪʩʷ ʥʘʧʨʘʚʣʝʥʥʳʡ 
ʧʦʪʦʢ ʚʦʜʳ, ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʢʨʠʪʠʯʝʩʢʠʝ ʫʛʣʳ ʘʪʘʢʠ ʨʫʣʷ, ʧʨʝʜʦʪʚʨʘʱʘʝʪʩʷ ʧʨʦʨʳʚ ʚʦʟʜʫʭʘ ʢ ʥʝʤʫ 
ʠ ʫʤʝʥʴʰʘʝʪʩʷ ʫʩʠʣʠʝ ʥʘ ʨʫʤʧʝʣʝ. ʇʨʠ ʧʣʘʚʘʥʠʠ ʚ ʙʘʢʰʪʘʛ ʵʢʠʧʘʞ ʜʦʣʞʝʥ ʩʪʨʝʤʠʪʴʩʷ ʢ ʪʦʤ 
ʯʪʦʙʳ ʪʷʛʘ ʩʧʠʥʘʢʝʨʘ ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʚʧʝʨʝʜ, ʘ ʥʝ ʚʙʦʢ ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ 
ʠʟʣʠʰʥʝʛʦ ʢʨʝʥʘ. ɺʘʞʥʦ ʪʘʢʞʝ ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʧʦʷʚʣʝʥʠʶ ʜʠʬʬʝʨʝʥʪʘ ʥʘ ʥʦʩ, ʧʨʠ ʢʦʪʦʨʦʤ ʤʦʞʝʪ 
ʫʤʝʥʴʰʠʪʴʩʷ ʫʛʣʫʙʣʝʥʠʝ ʨʫʣʷ. ɹʨʦʯʠʥʛʫ ʩʧʦʩʦʙʩʪʚʫʝʪ ʪʘʢʞʝ ʙʦʨʪʦʚʘʷ ʢʘʯʢʘ ʷʭʪʳ, ʧʦʷʚʣʷʶʱʘʷʩʷ 
ʚʩʣʝʜʩʪʚʠʝ ʩʨʳʚʦʚ ʧʦʪʦʢʘ ʚʦʟʜʫʭʘ ʩʦ ʩʧʠʥʘʢʝʨʘ. 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʥʘ ʢʫʨʩʝ ʧʦʤʠʤʦ ʨʘʩʩʤʦʪʨʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʚʥʝʰʥʠʭ ʩʠʣ ʠ ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ 
ʠʭ ʪʦʯʝʢ ʧʨʠʣʦʞʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʧʦʜʚʦʜʥʦʡ ʯʘʩʪʠ ɼʇ. ʈʘʥʝʝ ʜʣʷ ʜʘʣʴʥʠʭ 
ʧʣʘʚʘʥʠʡ ʧʦ ʦʪʢʨʳʪʦʡ ʚʦʜʝ ʦʪʜʘʚʘʣʠ ʧʨʝʜʧʦʯʪʝʥʠʝ ʷʭʪʘʤ ʩ ʜʣʠʥʥʦʡ ʢʠʣʝʚʦʡ ʣʠʥʠʝʡ, ʢʘʢ 



 28 

ʦʙʣʘʜʘʶʱʠʤ ʙʦʣʴʰʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʧʦʚʦʨʦʪʫ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ - ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʥʘ ʢʫʨʩʝ. 
ʆʜʥʘʢʦ ʵʪʦʤʫ ʪʠʧʫ ʩʫʜʦʚ ʩʚʦʡʩʪʚʝʥʥʳ ʩʫʱʝʩʪʚʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʘ ʥʘʧʨʠʤʝʨ ʙʦʣʴʰʘʷ ʩʤʦʯʝʥʥʘʷ 
ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʧʣʦʭʘʷ ʧʦʚʦʨʦʪʣʠʚʦʩʪʴ. ʂ ʪʦʤʫ ʞʝ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʫʩʪʦʡʯʠʚʦʩʪʴ ʥʘ ʢʫʨʩʝ ʟʘʚʠʩʠʪ 
ʥʝ ʩʪʦʣʴʢʦ ʦʪ ʚʝʣʠʯʠʥʳ ʙʦʢʦʚʦʡ ʧʨʦʝʢʮʠʠ ɼʇ, ʩʢʦʣʴʢʦ ʦʪ ʧʦʣʦʞʝʥʠʷ ʨʫʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʎɹʉ, ʪ. ʝ. 
ʦʪ "ʨʳʯʘʛʘ", ʥʘ ʢʦʪʦʨʦʤ ʜʝʡʩʪʚʫʝʪ ʨʫʣʴ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʝʩʣʠ ʵʪʦ ʨʘʩʩʪʦʷʥʠʝ ʦʢʘʟʳʚʘʝʪʩʷ ʤʝʥʝʝ 
25% Lʢʚʣ, ʪʦ ʷʭʪʘ ʩʪʘʥʦʚʠʪʩʷ ʨʳʩʢʣʠʚʦʡ ʠ ʧʣʦʭʦ ʨʝʘʛʠʨʫʝʪ ʥʘ ʦʪʢʣʦʥʝʥʠʝ ʨʫʣʷ. ʇʨʠ l = 40-45% 
Lʢʚʣ (ʩʤ. ʨʠʩ. 12) ʫʜʝʨʞʘʥʠʝ ʩʫʜʥʘ ʥʘ ʟʘʜʘʥʥʦʤ ʢʫʨʩʝ ʥʝ ʩʦʩʪʘʚʣʷʝʪ ʪʨʫʜʘ. 

ʇʦʚʦʨʦʪʣʠʚʦʩʪʴ - ʩʧʦʩʦʙʥʦʩʪʴ ʩʫʜʥʘ ʠʟʤʝʥʷʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʦʧʠʩʳʚʘʪʴ ʪʨʘʝʢʪʦʨʠʶ 
ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʫʣʷ ʠ ʧʘʨʫʩʦʚ. ɼʝʡʩʪʚʠʝ ʨʫʣʷ ʦʩʥʦʚʘʥʦ ʥʘ ʪʦʤ ʞʝ ʧʨʠʥʮʠʧʝ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ 
ʢʨʳʣʘ, ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʠ ʜʣʷ ʷʭʪʝʥʥʦʛʦ ʢʠʣʷ. ʇʨʠ ʧʝʨʝʢʣʘʜʢʝ ʨʫʣʷ ʥʘ ʥʝʢʦʪʦʨʳʡ ʫʛʦʣ 
ʚʦʟʥʠʢʘʝʪ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʩʠʣʘ R, ʦʜʥʘ ʠʟ ʩʦʩʪʘʚʣʷʶʱʠʭ ʢʦʪʦʨʦʡ N ʪʦʣʢʘʝʪ ʢʦʨʤʫ ʷʭʪʳ ʚ 
ʩʪʦʨʦʥʫ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʪʦʡ, ʚ ʢʦʪʦʨʫʶ ʧʦʣʦʞʝʥ ʨʫʣʴ (ʨʠʩ. 13). ʇʦʜ ʝʝ ʜʝʡʩʪʚʠʝʤ ʩʫʜʥʦ 
ʥʘʯʠʥʘʝʪ ʜʚʠʛʘʪʴʩʷ ʧʦ ʢʨʠʚʦʡ ʪʨʘʝʢʪʦʨʠʠ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩʠʣʘ R ʜʘʝʪ ʩʦʩʪʘʚʣʷʶʱʫʶ Q - ʩʠʣʫ 
ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʪʦʨʤʦʟʷʱʫʶ ʭʦʜ ʷʭʪʳ. 

 

ɽʩʣʠ ʟʘʢʨʝʧʠʪʴ ʨʫʣʴ ʚ ʦʜʥʦʤ ʧʦʣʦʞʝʥʠʠ, ʪʦ ʩʫʜʥʦ ʧʦʡʜʝʪ ʧʨʠʤʝʨʥʦ ʧʦ ʦʢʨʫʞʥʦʩʪʠ, ʥʘʟʳʚʘʝʤʦʡ 
ʮʠʨʢʫʣʷʮʠʝʡ. ɼʠʘʤʝʪʨ ʠʣʠ ʨʘʜʠʫʩ ʮʠʨʢʫʣʷʮʠʠ ʷʚʣʷʝʪʩʷ ʤʝʨʦʡ ʧʦʚʦʨʦʪʣʠʚʦʩʪʠ ʩʫʜʥʘ: ʯʝʤ ʙʦʣʴʰʝ 
ʨʘʜʠʫʩ ʮʠʨʢʫʣʷʮʠʠ, ʪʝʤ ʭʫʞʝ ʧʦʚʦʨʦʪʣʠʚʦʩʪʴ. ʇʦ ʮʠʨʢʫʣʷʮʠʠ ʜʚʠʞʝʪʩʷ ʪʦʣʴʢʦ ʮʝʥʪʨ ʪʷʞʝʩʪʠ 
ʷʭʪʳ, ʢʦʨʤʫ ʚʳʥʦʩʠʪ ʥʘʨʫʞʫ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩʫʜʥʦ ʧʦʣʫʯʘʝʪ ʜʨʝʡʬ, ʚʳʟʚʘʥʥʳʡ ʮʝʥʪʨʦʙʝʞʥʦʡ 
ʩʠʣʦʡ ʠ ʦʪʯʘʩʪʠ ʩʠʣʦʡ N ʥʘ ʧʝʨʝ ʨʫʣʷ. 

ʈʘʜʠʫʩ ʮʠʨʢʫʣʷʮʠʠ ʟʘʚʠʩʠʪ ʦʪ ʩʢʦʨʦʩʪʠ ʠ ʤʘʩʩʳ ʷʭʪʳ, ʝʝ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʎʊ, ʦʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʫʣʷ - ʚʝʣʠʯʠʥʳ ʩʠʣʳ N ʠ ʝʝ ʧʣʝʯʘ 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʎʊ ʧʨʠ ʜʘʥʥʦʤ ʦʪʢʣʦʥʝʥʠʠ ʨʫʣʷ. ʏʝʤ ʙʦʣʴʰʝ ʩʢʦʨʦʩʪʴ ʠ ʚʦʜʦʠʟʤʝʱʝʥʠʝ ʷʭʪʳ, ʯʝʤ 
ʙʦʣʴʰʝ ʪʷʞʝʣʳʭ ʤʘʩʩ (ʜʚʠʛʘʪʝʣʴ, ʷʢʦʨʷ, ʜʝʪʘʣʠ ʦʙʦʨʫʜʦʚʘʥʠʷ) ʨʘʟʤʝʱʝʥʦ ʚ ʦʢʦʥʝʯʥʦʩʪʷʭ ʩʫʜʥʘ, 
ʪʝʤ ʙʦʣʴʰʝ ʨʘʜʠʫʩ ʮʠʨʢʫʣʷʮʠʠ. ʆʙʳʯʥʦ ʨʘʜʠʫʩ ʮʠʨʢʫʣʷʮʠʠ, ʦʧʨʝʜʝʣʝʥʥʳʡ ʥʘ ʭʦʜʦʚʳʭ 
ʠʩʧʳʪʘʥʠʷʭ ʷʭʪʳ, ʚʳʨʘʞʘʶʪ ʚ ʜʣʠʥʘʭ ʢʦʨʧʫʩʘ. 

ʇʦʚʦʨʦʪʣʠʚʦʩʪʴ ʪʝʤ ʣʫʯʰʝ, ʯʝʤ ʢʦʨʦʯʝ ʧʦʜʚʦʜʥʘʷ ʯʘʩʪʴ ʩʫʜʥʘ ʠ ʯʝʤ ʙʣʠʞʝ ʢ ʤʠʜʝʣʶ 
ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʘ ʝʝ ʦʩʥʦʚʥʘʷ ʧʣʦʱʘʜʴ. ʇʣʦʭʦʡ ʧʦʚʦʨʦʪʣʠʚʦʩʪʴʶ ʦʙʣʘʜʘʶʪ, ʥʘʧʨʠʤʝʨ, ʩʫʜʘ ʩ 
ʜʣʠʥʥʦʡ ʢʠʣʝʚʦʡ ʣʠʥʠʝʡ (ʪʠʧʘ ʚʦʝʥʥʦ-ʤʦʨʩʢʠʭ ʰʣʶʧʦʢ) ʠ, ʥʘʦʙʦʨʦʪ, ʭʦʨʦʰʝʡ - ʰʚʝʨʪʙʦʪʳ ʩ 
ʫʟʢʠʤʠ ʛʣʫʙʦʢʠʤʠ ʰʚʝʨʪʘʤʠ.  

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʫʣʷ ʟʘʚʠʩʠʪ ʦʪ ʧʣʦʱʘʜʠ ʠ ʬʦʨʤʳ ʧʝʨʘ, ʧʨʦʬʠʣʷ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ, 
ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʜʣʠʥʝʥʠʷ, ʪʠʧʘ ʫʩʪʘʥʦʚʢʠ (ʥʘ ʘʭʪʝʨʰʪʝʚʥʝ, ʦʪʜʝʣʴʥʦ ʦʪ ʢʠʣʷ ʠʣʠ ʥʘ 
ʧʣʘʚʥʠʢʝ), ʘ ʪʘʢʞʝ ʨʘʩʩʪʦʷʥʠʷ ʙʘʣʣʝʨʘ ʦʪ ʎɹʉ. ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʨʫʣʠ, 
ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʝ ʚ ʚʠʜʝ ʢʨʳʣʘ ʩ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʤ ʧʨʦʬʠʣʝʤ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ. 
ʄʘʢʩʠʤʘʣʴʥʦʡ ʪʦʣʱʠʥʘ ʧʨʦʬʠʣʷ ʧʨʠʥʠʤʘʝʪʩʷ ʦʙʳʯʥʦ ʚ ʧʨʝʜʝʣʘʭ 10-12% ʭʦʨʜʳ ʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ 
ʥʘ 1/3 ʭʦʨʜʳ ʦʪ ʧʝʨʝʜʥʝʡ ʢʨʦʤʢʠ. ʇʣʦʱʘʜʴ ʨʫʣʷ ʩʦʩʪʘʚʣʷʝʪ ʦʙʳʯʥʦ 9,5-11% ʧʣʦʱʘʜʠ 
ʧʦʛʨʫʞʝʥʥʦʡ ʯʘʩʪʠ ɼʇ ʷʭʪʳ.  

ʈʫʣʴ ʩ ʙʦʣʴʰʠʤ ʫʜʣʠʥʝʥʠʝʤ (ʦʪʥʦʰʝʥʠʝ ʢʚʘʜʨʘʪʘ ʛʣʫʙʠʥʳ ʧʦʛʨʫʞʝʥʠʷ ʨʫʣʷ ʢ ʝʛʦ ʧʣʦʱʘʜʠ) 
ʨʘʟʚʠʚʘʝʪ ʙʦʣʴʰʫʶ ʧʦʧʝʨʝʯʥʫʶ ʩʠʣʫ ʥʘ ʤʘʣʳʭ ʫʛʣʘʭ ʘʪʘʢʠ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʦʥ ʵʬʬʝʢʪʠʚʥʦ 
ʫʯʘʩʪʚʫʝʪ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʙʦʢʦʚʦʡ ʩʠʣʳ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʨʝʡʬʫ. ʆʜʥʘʢʦ, ʢʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 
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11, ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʛʣʘʭ ʘʪʘʢʠ ʧʨʦʬʠʣʝʡ ʨʘʟʣʠʯʥʦʛʦ ʫʜʣʠʥʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʦʪʨʳʚ ʧʦʪʦʢʘ ʦʪ 
ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʨʝʞʝʥʠʷ, ʧʦʩʣʝ ʯʝʛʦ ʧʦʜʲʝʤʥʘʷ ʩʠʣʘ ʥʘ ʧʨʦʬʠʣʝ ʩʫʱʝʩʪʚʝʥʥʦ ʧʘʜʘʝʪ. ʅʘʧʨʠʤʝʨ, 

ʧʨʠ = 6 ʢʨʠʪʠʯʝʩʢʠʡ ʫʛʦʣ ʧʝʨʝʢʣʘʜʢʠ ʨʫʣʷ ʩʦʩʪʘʚʣʷʝʪ 15Á; ʧʨʠ = 2 - 30Á. ɺ ʢʘʯʝʩʪʚʝ ʢʦʤʧʨʦʤʠʩʩʘ 

ʧʨʠʤʝʥʷʶʪ ʨʫʣʠ ʩ ʫʜʣʠʥʝʥʠʝʤ = 4-5 (ʩʦʦʪʥʦʰʝʥʠʝ ʩʪʦʨʦʥ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʨʫʣʷ 2-2,5), ʘ ʜʣʷ 
ʧʦʚʳʰʝʥʠʷ ʢʨʠʪʠʯʝʩʢʦʛʦ ʫʛʣʘ ʧʝʨʝʢʣʘʜʢʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʧʝʨʝʜ ʨʫʣʝʤ ʧʣʘʚʥʠʢ-ʩʢʝʛ. ʈʫʣʴ ʩ 
ʙʦʣʴʰʠʤ ʫʜʣʠʥʝʥʠʝʤ ʙʳʩʪʨʝʝ ʨʝʘʛʠʨʫʝʪ ʥʘ ʧʝʨʝʢʣʘʜʢʫ, ʪʘʢ ʢʘʢ ʮʠʨʢʫʣʷʮʠʷ ʧʦʪʦʢʘ, 
ʦʙʫʩʣʦʚʣʠʚʘʶʱʘʷ ʧʦʜʲʝʤʥʫʶ ʩʠʣʫ, ʙʳʩʪʨʝʝ ʨʘʟʚʠʚʘʝʪʩʷ ʚʦʢʨʫʛ ʧʨʦʬʠʣʷ ʩ ʤʘʣʦʡ ʭʦʨʜʦʡ, ʯʝʤ 
ʚʦʢʨʫʛ ʚʩʝʡ ʧʦʜʚʦʜʥʦʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʩ ʥʘʚʝʩʥʳʤ ʥʘ ʘʭʪʝʨʰʪʝʚʥʝ ʨʫʣʝʤ.  

ɺʝʨʭʥʷʷ ʢʨʦʤʢʘ ʨʫʣʷ ʜʦʣʞʥʘ ʧʣʦʪʥʦ ʧʨʠʣʝʛʘʪʴ ʢ ʢʦʨʧʫʩʫ ʚ ʧʨʝʜʝʣʘʭ ʨʘʙʦʯʠʭ ʦʪʢʣʦʥʝʥʠʡ Ñ30Á, 
ʯʪʦʙʳ ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʧʝʨʝʪʝʢʘʥʠʶ ʚʦʜʳ ʯʝʨʝʟ ʥʝʝ; ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ 
ʨʫʣʷ ʫʭʫʜʰʘʝʪʩʷ. ʀʥʦʛʜʘ ʥʘ ʧʝʨʝ ʨʫʣʷ, ʝʩʣʠ ʦʥ ʥʘʚʝʰʝʥ ʥʘ ʪʨʘʥʮʝ, ʟʘʢʨʝʧʣʷʶʪ 
ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʫʶ ʰʘʡʙʫ ʚ ʚʠʜʝ ʰʠʨʦʢʦʡ ʧʣʘʩʪʠʥʳ ʙʣʠʟ ʚʘʪʝʨʣʠʥʠʠ. 

ʉʢʘʟʘʥʥʦʝ ʦ ʬʦʨʤʝ ʢʠʣʝʡ ʧʨʠʤʝʥʠʤʦ ʠ ʢ ʨʫʣʷʤ: ʦʧʪʠʤʘʣʴʥʦʡ ʩʯʠʪʘʝʪʩʷ ʪʨʘʧʝʮʠʝʚʠʜʥʘʷ ʬʦʨʤʘ ʩ 
ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʣʠʙʦ ʩʣʝʛʢʘ ʩʢʨʫʛʣʝʥʥʦʡ ʥʠʞʥʝʡ ʢʨʦʤʢʦʡ. ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʫʩʠʣʠʡ ʥʘ ʨʫʤʧʝʣʝ ʨʫʣʴ 
ʠʥʦʛʜʘ ʜʝʣʘʶʪ ʙʘʣʘʥʩʠʨʥʦʛʦ ʪʠʧʘ - ʩ ʦʩʴʶ ʚʨʘʱʝʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ 1/4-1/5 ʭʦʨʜʳ ʦʪ "ʥʦʩʠʢʘ" 
ʧʨʦʬʠʣʷ. 

ʇʨʠ ʫʧʨʘʚʣʝʥʠʠ ʷʭʪʦʡ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʩʧʝʮʠʬʠʢʫ ʨʘʙʦʪʳ ʨʫʣʷ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ, ʠ, 
ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʨʳʚ ʧʦʪʦʢʘ ʩ ʝʛʦ ʩʧʠʥʢʠ. ʅʝʣʴʟʷ ʜʝʣʘʪʴ ʨʝʟʢʠʭ ʧʝʨʝʢʣʘʜʦʢ ʨʫʣʷ ʥʘ ʙʦʨʪ ʚ ʥʘʯʘʣʝ 
ʧʦʚʦʨʦʪʘ - ʧʨʦʠʟʦʡʜʝʪ ʩʨʳʚ ʧʦʪʦʢʘ, ʧʦʧʝʨʝʯʥʘʷ ʩʠʣʘ N ʥʘ ʨʫʣʝ ʫʧʘʜʝʪ, ʟʘʪʦ ʙʳʩʪʨʦ ʫʚʝʣʠʯʠʪʩʷ 
ʩʠʣʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ R. ʗʭʪʘ ʙʫʜʝʪ ʚʭʦʜʠʪʴ ʚ ʮʠʨʢʫʣʷʮʠʶ ʤʝʜʣʝʥʥʦ ʠ ʩ ʙʦʣʴʰʦʡ ʧʦʪʝʨʝʡ ʩʢʦʨʦʩʪʠ. 
ʅʘʯʠʥʘʪʴ ʧʦʚʦʨʦʪ ʥʝʦʙʭʦʜʠʤʦ, ʧʝʨʝʣʦʞʠʚ ʨʫʣʴ ʥʘ ʥʝʙʦʣʴʰʦʡ ʫʛʦʣ, ʥʦ ʢʘʢ ʪʦʣʴʢʦ ʢʦʨʤʘ ʧʦʢʘʪʠʪʩʷ 
ʥʘʨʫʞʫ, ʠ ʫʛʦʣ ʘʪʘʢʠ ʨʫʣʷ ʥʘʯʥʝʪ ʫʤʝʥʴʰʘʪʴʩʷ, ʝʛʦ ʩʣʝʜʫʝʪ ʧʝʨʝʣʦʞʠʪʴ ʥʘ ʙʦʣʴʰʠʡ ʫʛʦʣ 
ʦʪʥʦʩʠʪʝʣʴʥʦ ɼʇ ʷʭʪʳ.  

ʉʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʧʦʧʝʨʝʯʥʘʷ, ʩʠʣʘ ʥʘ ʨʫʣʝ ʙʳʩʪʨʦ ʚʦʟʨʘʩʪʘʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʷʭʪʳ. 
ɺ ʩʣʘʙʳʡ ʚʝʪʝʨ ʙʝʩʧʦʣʝʟʥʦ ʧʳʪʘʪʴʩʷ ʧʦʚʝʨʥʫʪʴ ʷʭʪʫ ʙʳʩʪʨʦ, ʧʝʨʝʢʣʘʜʳʚʘʷ ʨʫʣʴ ʥʘ ʙʦʣʴʰʦʡ ʫʛʦʣ 
(ʢʩʪʘʪʠ, ʚʝʣʠʯʠʥʘ ʢʨʠʪʠʯʝʩʢʦʛʦ ʫʛʣʘ ʟʘʚʠʩʠʪ ʦʪ ʩʢʦʨʦʩʪʠ: ʥʘ ʤʝʥʴʰʝʡ ʩʢʦʨʦʩʪʠ ʦʪʨʳʚ ʧʦʪʦʢʘ 
ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʤʝʥʴʰʠʭ ʫʛʣʘʭ ʘʪʘʢʠ). 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʨʫʣʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʢʫʨʩʘ ʷʭʪʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʬʦʨʤʳ, ʢʦʥʩʪʨʫʢʮʠʠ ʠ 
ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 10 ʜʦ 40% ʦʙʱʝʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʷʭʪʳ. ʇʦʵʪʦʤʫ ʢ ʪʝʭʥʠʢʝ 
ʫʧʨʘʚʣʝʥʠʷ ʨʫʣʝʤ (ʠ ʢ ʮʝʥʪʨʦʚʢʝ ʷʭʪʳ, ʦʪ ʢʦʪʦʨʦʡ ʟʘʚʠʩʠʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʥʘ ʢʫʨʩʝ) ʥʘʜʦ ʦʪʥʦʩʠʪʴʩʷ 
ʚʝʩɹʤʘ ʩʝʨʴʝʟʥʦ, ʥʝ ʜʦʧʫʩʢʘʪʴ ʦʪʢʣʦʥʝʥʠʷ ʨʫʣʷ ʥʘ ʙʦʣʴʰʠʡ ʫʛʦʣ, ʯʝʤ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ. 

1.9  ʍʦʜʢʦʩʪʴ. 

 

ʍʦʜʢʦʩʪʴʶ ʥʘʟʳʚʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʷʭʪʳ ʨʘʟʚʠʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʢʦʨʦʩʪʴ ʧʨʠ ʵʬʬʝʢʪʠʚʥʦʤ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʥʝʨʛʠʠ ʚʝʪʨʘ. 

ʉʢʦʨʦʩʪʴ, ʢʦʪʦʨʫʶ ʤʦʞʝʪ ʨʘʟʚʠʪʴ ʷʭʪʘ, ʟʘʚʠʩʠʪ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʪ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ, ʧʦʩʢʦʣʴʢʫ ʚʩʝ 
ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʩʠʣʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʧʘʨʫʩ ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʠʣʘ ʪʷʛʠ, ʚʦʟʨʘʩʪʘʚ 
ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʢʚʘʜʨʘʪʫ ʩʢʦʨʦʩʪʠ ʚʳʤʧʝʣʴʥʦʛʦ ʚʝʪʨʘ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʘ ʟʘʚʠʩʠʪ ʠ ʦʪ 
ʵʥʝʨʛʦʚʦʦʨʫʞʝʥʥʦʩʪʠ ʩʫʜʥʘ - ʦʪʥʦʰʝʥʠʷ ʧʣʦʱʘʜʠ ʧʘʨʫʩʥʦʩʪʠ ʢ ʝʛʦ ʨʘʟʤʝʨʝʥʥʦʤ. ɺ ʢʘʯʝʩʪʚʝ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʥʝʨʛʦʚʦʦʨʫʞʝʥʥʦʩʪʠ ʯʘʱʝ ʚʩʝʛʦ ʧʨʠʤʝʥʷʶʪ ʦʪʥʦʰʝʥʠʝ 
S**1/2 / V**1/3 
(ʛʜʝ S -ʧʣʦʱʘʜʴ ʧʘʨʫʩʥʦʩʪʠ ʤ2; V-ʧʦʣʥʦʝ ʚʦʜʦʠʟʤʝʱʝʥʠʝ, ʤ3); ʠʣʠ 

S/  

(ʟʜʝʩʴ - ʩʤʦʯʝʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʨʧʫʩʘ, ʚʢʣʶʯʘʷ ʢʠʣʴ ʠ ʨʫʣʴ). ʉʠʣʘ ʪʷʛʠ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ 
ʩʢʦʨʦʩʪʴ ʷʭʪʳ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʱʝ ʠ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʘʨʫʩʥʦʛʦ ʚʦʦʨʫʞʝʥʠʷ ʨʘʟʚʠʚʘʪʴ ʜʦʩʪʘʪʦʯʥʫʶ 
ʪʷʛʫ ʥʘ ʨʘʟʣʠʯʥʳʭ ʢʫʨʩʘʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʘʧʨʘʚʣʝʥʠʶ ʚʝʪʨʘ.  

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʬʘʢʪʦʨʳ ʦʪʥʦʩʷʪʩʷ ʢ ʧʘʨʫʩʘʤ - ʜʚʠʞʠʪʝʣʶ ʷʭʪʳ, ʧʨʝʦʙʨʘʟʫʶʱʝʤʫ ʵʥʝʨʛʠʶ ʚʝʪʨʘ 
ʚ ʜʚʠʞʫʱʫʶ ʩʠʣʫ ʊ. ʂʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ 4, ʵʪʘ ʩʠʣʘ ʧʨʠ ʨʘʚʥʦʤʝʨʥʦʤ ʜʚʠʞʝʥʠʠ ʷʭʪʳ ʜʦʣʞʥʘ 
ʙʳʪʴ ʨʘʚʥʘ ʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʥʘʧʨʘʚʣʝʥʘ ʩʠʣʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʚʠʞʝʥʠʶ R. ʇʦʩʣʝʜʥʷʷ 
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ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʝʢʮʠʶ ʨʝʟʫʣʴʪʠʨʫʶʱʠʭ ʚʩʝʭ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ 
ʩʤʦʯʝʥʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʨʧʫʩʘ, ʥʘ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ. 

ʈʘʟʣʠʯʘʶʪ ʜʚʘ ʨʦʜʘ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʣ: ʩʠʣʳ ʜʘʚʣʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ 
ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʧʫʩʘ, ʠ ʩʠʣʳ ʚʷʟʢʦʩʪʠ, ʜʝʡʩʪʚʫʶʱʠʝ ʧʦ ʢʘʩʘʪʝʣʴʥʦʡ ʢ ʵʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 
ʈʝʟʫʣʴʪʠʨʫʶʱʘʷ ʩʠʣ ʚʷʟʢʦʩʪʠ ʜʘʝʪ ʩʠʣʫ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʪʨʝʥʠʷ.  

ʉʠʣʳ ʜʘʚʣʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥʳ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʨʠ ʜʚʠʞʝʥʠʠ ʷʭʪʳ ʚʦʣʥ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ, 
ʧʦʵʪʦʤʫ ʠʭ ʨʝʟʫʣʴʪʠʨʫʶʱʘʷ ʜʘʝʪ ʩʠʣʫ ʚʦʣʥʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ.  

ʇʨʠ ʙʦʣʴʰʦʡ ʢʨʠʚʠʟʥʝ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʧʫʩʘ ʚ ʢʦʨʤʦʚʦʡ ʯʘʩʪʠ ʧʦʛʨʘʥʠʯʥʳʡ ʩʣʦʡ ʤʦʞʝʪ 
ʦʪʨʳʚʘʪʴʩʷ ʦʪ ʦʙʰʠʚʢʠ, ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʟʘʚʠʭʨʝʥʠʷ, ʧʦʛʣʦʱʘʶʱʠʝ ʯʘʩʪʴ ʵʥʝʨʛʠʠ ʜʚʠʞʫʱʝʡ 
ʩʠʣʳ. ʊʘʢ ʚʦʟʥʠʢʘʝʪ ʝʱʝ ʦʜʥʘ ʩʦʩʪʘʚʣʷʶʱʘʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʚʠʞʝʥʠʶ ʷʭʪʳ - ʩʦʧʨʦʪʠʚʣʝʥʠʝ 
ʬʦʨʤʳ. 

ɽʱʝ ʜʚʘ ʚʠʜʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦʷʚʣʷʶʪʩʷ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʷʭʪʘ ʜʚʠʞʝʪʩʷ ʥʝ ʧʨʷʤʦ ʚʜʦʣʴ ɼʇ, ʘ ʩ 
ʥʝʢʦʪʦʨʳʤ ʫʛʣʦʤ ʜʨʝʡʬʘ ʠ ʩ ʢʨʝʥʦʤ. ʕʪʦ ʠʥʜʫʢʪʠʚʥʦʝ ʠ ʢʨʝʥʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. ʉʫʱʝʩʪʚʝʥʥʫʶ 
ʜʦʣʶ ʚ ʠʥʜʫʢʪʠʚʥʦʤ ʩʦʧʨʦʪʠʚʣʝʥʠʠ ʟʘʥʠʤʘʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʳʩʪʫʧʘʶʱʠʭ ʯʘʩʪʝʡ - ʢʠʣʷ ʠ ʨʫʣʷ. 

ʅʘʢʦʥʝʮ, ʜʚʠʞʝʥʠʶ ʷʭʪʳ ʚʧʝʨʝʜ ʦʢʘʟʳʚʘʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠ ʚʦʟʜʫʭ, ʦʤʳʚʘʶʱʠʡ ʢʦʨʧʫʩ, ʵʢʠʧʘʞ, 
ʨʘʟʚʠʪʫʶ ʩʠʩʪʝʤʫ ʪʨʦʩʦʚ ʪʘʢʝʣʘʞʘ ʠ ʧʘʨʫʩʘ. ʕʪʘ ʯʘʩʪʴ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ 
ʚʦʟʜʫʰʥʦʛʦ.  

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʪʨʝʥʠʷ. ʇʨʠ ʜʚʠʞʝʥʠʠ ʷʭʪʳ ʯʘʩʪʠʮʳ ʚʦʜʳ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠʤʳʢʘʶʱʠʝ ʢ 
ʦʙʰʠʚʢʝ ʢʦʨʧʫʩʘ, ʢʘʢ ʙʳ ʧʨʠʣʠʧʘʶʪ ʢ ʥʝʡ ʠ ʫʚʣʝʢʘʶʪʩʷ ʚʤʝʩʪʝ ʩ ʩʫʜʥʦʤ. ʉʢʦʨʦʩʪʴ ʵʪʠʭ ʯʘʩʪʠʮ 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʧʫʩʘ ʨʘʚʥʘ ʥʫʣʶ (ʨʠʩ.14). ʉʣʝʜʫʶʱʠʡ ʩʣʦʡ ʯʘʩʪʠʮ, ʩʢʦʣʴʟʷ ʧʦ ʧʝʨʚʦʤʫ, ʫʞʝ 
ʥʝʤʥʦʛʦ ʦʪʩʪʘʝʪ ʦʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʦʯʝʢ ʢʦʨʧʫʩʘ, ʘ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʦʙʰʠʚʢʠ 
ʚʦʜʘ ʚʦʦʙʱʝ ʦʩʪʘʝʪʩʷ ʥʝʧʦʜʚʠʞʥʦʡ ʠʣʠ ʠʤʝʝʪ ʩʢʦʨʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʧʫʩʘ, ʨʘʚʥʫʶ ʩʢʦʨʦʩʪʠ 
ʷʭʪʳ v. ʕʪʦʪ ʩʣʦʡ ʚʦʜʳ, ʚ ʢʦʪʦʨʦʤ ʜʝʡʩʪʚʫʶʪ ʩʠʣʳ ʚʷʟʢʦʩʪʠ, ʘ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʯʘʩʪʠʮ ʚʦʜʳ 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʧʫʩʘ ʚʦʟʨʘʩʪʘʝʪ ʦʪ 0 ʜʦ ʩʢʦʨʦʩʪʠ ʩʫʜʥʘ, ʥʘʟʳʚʘʝʪʩʷ ʧʦʛʨʘʥʠʯʥʳʤ ʩʣʦʝʤ. 
ʊʦʣʱʠʥʘ ʝʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʝʣʠʢʘ ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 1 ʜʦ 2% ʜʣʠʥʳ ʢʦʨʧʫʩʘ ʧʦ ʚʘʪʝʨʣʠʥʠʠ, 
ʦʜʥʘʢʦ ʭʘʨʘʢʪʝʨ ʠʣʠ ʨʝʞʠʤ ʜʚʠʞʝʥʠʷ ʯʘʩʪʠʮ ʚʦʜʳ ʚ ʥʝʤ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 
ʚʝʣʠʯʠʥʫ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʪʨʝʥʠʷ. 
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ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʝʞʠʤ ʜʚʠʞʝʥʠʷ ʯʘʩʪʠʮ ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʦʨʦʩʪʠ ʩʫʜʥʘ ʠ ʜʣʠʥʳ 
ʝʛʦ ʩʤʦʯʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ɺ ʛʠʜʨʦʜʠʥʘʤʠʢʝ ʵʪʘ ʟʘʚʠʩʠʤʦʩʪʴ ʚʳʨʘʞʘʝʪʩʷ ʯʠʩʣʦʤ ʈʝʡʥʦʣʴʜʩʘ: 

Rʝ = (v * L)/ , (12) ʛʜʝ  

¶ - ʢʦʵʬʬʠʮʠʝʥʪ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʚʷʟʢʦʩʪʠ ʚʦʜʳ (ʜʣʷ ʧʨʝʩʥʦʡ ʚʦʜʳ = 1,15-10-6 ʤ**2/ʩ);  

¶ L - ʜʣʠʥʘ ʩʤʦʯʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʤ;  

¶ v - ʩʢʦʨʦʩʪʴ ʷʭʪʳ, ʤ/ʩ.  

ʇʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʤ ʯʠʩʣʝ Re = 10-6 ʯʘʩʪʠʮʳ ʚʦʜʳ ʚ ʧʦʛʨʘʥʠʯʥʦʤ ʩʣʦʝ ʜʚʠʞʫʪʩʷ 
ʩʣʦʷʤʠ, ʦʙʨʘʟʫʷ ʣʘʤʠʥʘʨʥʳʡ ʧʦʪʦʢ. ɽʛʦ ʵʥʝʨʛʠʠ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʧʨʝʦʜʦʣʝʪʴ 
ʩʠʣʳ ʚʷʟʢʦʩʪʠ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ ʧʦʧʝʨʝʯʥʳʤ ʧʝʨʝʤʝʱʝʥʠʷʤ ʯʘʩʪʠʮ.ʅʘʠʙʦʣʴʰʠʡ ʧʝʨʝʧʘʜ 
ʩʢʦʨʦʩʪʠ ʤʝʞʜʫ ʩʣʦʷʤʠ ʯʘʩʪʠʮ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʧʫʩʘ; 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʩʠʣʳ ʪʨʝʥʠʷ ʠʤʝʶʪ ʟʜʝʩʴ ʥʘʠʙʦʣʴʰʫʶ ʚʝʣʠʯʠʥʫ.  

ʏʠʩʣʦ ʈʝʡʥʦʣʴʜʩʘ ʚ ʧʦʛʨʘʥʠʯʥʦʤ ʩʣʦʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʯʘʩʪʠʮ ʚʦʜʳ ʦʪ 
ʬʦʨʰʪʝʚʥʷ (ʩ ʚʦʟʨʘʩʪʘʥʠʝʤ ʩʤʦʯʝʥʥʦʡ ʜʣʠʥʳ). ʇʨʠ ʩʢʦʨʦʩʪʠ 2 ʤ/ʩ, ʥʘʧʨʠʤʝʨ, ʫʞʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 
ʦʢʦʣʦ 2 ʤ ʦʪ ʥʝʛʦ Re ʜʦʩʪʠʛʥʝʪ ʢʨʠʪʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʳ, ʧʨʠ ʢʦʪʦʨʦʡ ʨʝʞʠʤ ʧʦʪʦʢʘ ʚ ʧʦʛʨʘʥʠʯʥʦʤ 
ʩʣʦʝ ʩʪʘʥʦʚʠʪʩʷ ʚʠʭʨʝʚʳʤ, ʪ. ʝ. ʪʫʨʙʫʣʝʥʪʥʳʤ ʠ ʥʘʧʨʘʚʣʝʥʥʳʤ ʧʦʧʝʨʝʢ ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ. 
ɺʩʣʝʜʩʪʚʠʝ ʚʦʟʥʠʢʰʝʛʦ ʦʙʤʝʥʘ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʝʡ ʤʝʞʜʫ ʩʣʦʷʤʠ ʩʢʦʨʦʩʪʴ ʯʘʩʪʠʮ ʙʣʠʟ 
ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʧʫʩʘ ʨʘʩʪʝʪ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʝʤ ʧʨʠ ʣʘʤʠʥʘʨʥʦʤ ʧʦʪʦʢʝ. ʇʝʨʝʧʘʜ ʩʢʦʨʦʩʪʝʡ 

v ʟʜʝʩʴ ʚʦʟʨʘʩʪʘʝʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʩʪʝʪ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʨʝʥʠʷ. ɺʩʣʝʜʩʪʚʠʝ ʧʦʧʝʨʝʯʥʳʭ 
ʜʚʠʞʝʥʠʡ ʯʘʩʪʠʮ ʚʦʜʳ ʪʦʣʱʠʥʘ ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʨʝʥʠʷ ʨʝʟʢʦ 
ʫʚʝʣʠʯʠʚʘʝʪʩʷ.  

ʃʘʤʠʥʘʨʥʳʡ ʨʝʞʠʤ ʦʙʪʝʢʘʥʠʷ ʦʭʚʘʪʳʚʘʝʪ ʪʦʣʴʢʦ ʥʝʙʦʣʴʰʫʶ ʯʘʩʪʴ ʢʦʨʧʫʩʘ ʷʭʪʳ ʚ ʥʦʩʦʚʦʡ ʝʛʦ 
ʯʘʩʪʠ ʪʦʣʴʢʦ ʥʘ ʤʘʣʳʭ ʩʢʦʨʦʩʪʷʭ. ʂʨʠʪʠʯʝʩʢʘʷ ʚʝʣʠʯʠʥʘ Re, ʧʨʠ ʢʦʪʦʨʦʡ ʚʦʟʥʠʢʘʝʪ ʪʫʨʙʫʣʝʥʪʥʦʝ 
ʦʙʪʝʢʘʥʠʝ ʢʦʨʧʫʩʘ, ʣʝʞʠʪ ʚ ʧʨʝʜʝʣʘʭ (5 * 10**5) - (6 * 10**6) ʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ 
ʬʦʨʤʳ ʠ ʛʣʘʜʢʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʝʛʦ. ʇʨʠ ʧʦʚʳʰʝʥʠʠ ʩʢʦʨʦʩʪʠ ʪʦʯʢʘ ʧʝʨʝʭʦʜʘ, ʣʘʤʠʥʘʨʥʦʛʦ 
ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ ʚ ʪʫʨʙʫʣʝʥʪʥʳʡ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ ʩʪʦʨʦʥʫ ʥʦʩʘ. ʇʨʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ 
ʩʢʦʨʦʩʪʠ ʤʦʞʝʪ ʥʘʩʪʫʧʠʪʴ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʚʩʷ ʩʤʦʯʝʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʨʧʫʩʘ ʙʫʜʝʪ ʦʭʚʘʯʝʥʘ 
ʪʫʨʙʫʣʝʥʪʥʳʤ ʧʦʪʦʢʦʤ. ʇʨʘʚʜʘ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʢʦʣʦ ʦʙʰʠʚʢʠ, ʛʜʝ ʩʢʦʨʦʩʪʴ ʦʙʪʝʢʘʥʠʷ ʙʣʠʟʢʘ ʢ 
ʥʫʣʶ, ʚʩʝ ʞʝ ʩʦʭʨʘʥʷʝʪʩʷ ʪʦʥʯʘʡʰʘʷ ʧʣʝʥʢʘ ʩ ʣʘʤʠʥʘʨʥʳʤ ʨʝʞʠʤʦʤ - ʣʘʤʠʥʘʨʥʳʡ ʧʦʜʩʣʦʡ.  

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʪʨʝʥʠʷ ʨʘʩʩʯʠʪʳʚʘʶʪ ʧʦ ʬʦʨʤʫʣʝ: 

Rʪʨ = ʪʨ * ( * v**2 / 2) * , ʢʛʩ, ʛʜʝ 

¶ Rʪʨ - ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʨʝʥʠʷ, ʢʛ;  

¶ ʪʨ - ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʪʨʝʥʠʷ;  

¶ - ʤʘʩʩʦʚʘʷ ʧʣʦʪʥʦʩʪʴ ʚʦʜʳ; ʜʣʷ ʧʨʝʩʥʦʡ ʚʦʜʳ: = 102 ʢʛ*ʩ**2/ʤ**4;  

¶ v - ʩʢʦʨʦʩʪʴ ʷʭʪʳ, ʤ/ʩ;  

¶ - ʩʤʦʯʝʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ, ʤ2.  

ʂʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʪʨʝʥʠʷ - ʚʝʣʠʯʠʥʘ ʧʝʨʝʤʝʥʥʘʷ, ʟʘʚʠʩʷʱʘʷ ʦʪ ʭʘʨʘʢʪʝʨʘ ʧʦʪʦʢʘ ʚ 
ʧʦʛʨʘʥʠʯʥʦʤ ʩʣʦʝ, ʜʣʠʥʳ ʢʦʨʧʫʩʘ Lʢʚʣ, ʩʢʦʨʦʩʪʠ v ʠ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʧʫʩʘ. 

ʅʘ ʨʠʩ. 15 ʧʦʢʘʟaʥa ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʪʨʝʥʠʷ ʪʨ ʦʪ ʯʠʩʣʘ Re ʠ 
ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʧʫʩʘ. 
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ʈʦʩʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʰʝʨʦʭʦʚʘʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʣʘʜʢʦʡ ʥʝʪʨʫʜʥʦ ʦʙʲʷʩʥʠʪʴ 
ʥʘʣʠʯʠʝʤ ʚ ʪʫʨʙʫʣʝʥʪʥʦʤ ʧʦʛʨʘʥʠʯʥʦʤ ʩʣʦʝ ʣʘʤʠʥʘʨʥʦʛʦ ʧʦʜʩʣʦʷ. ɽʩʣʠ ʙʫʛʦʨʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 
ʧʦʣʥʦʩʪʴʶ ʧʦʛʨʫʞʝʥʳ ʚ ʣʘʤʠʥʘʨʥʳʡ ʧʦʜʩʣʦʡ, ʪʦ ʦʥʠ ʥʝ ʚʥʦʩʷʪ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ 
ʭʘʨʘʢʪʝʨ ʣʘʤʠʥʘʨʥʦʛʦ ʪʝʯʝʥʠʷ ʧʦʜʩʣʦʷ. ɽʩʣʠ ʞʝ ʥʝʨʦʚʥʦʩʪʠ ʧʨʝʚʳʰʘʶʪ ʪʦʣʱʠʥʫ ʧʦʜʩʣʦʷ ʠ 
ʚʳʩʪʫʧʘʶʪ ʥʘʜ ʥʠʤ, ʪʦ ʧʨʦʠʩʭʦʜʠʪ ʪʫʨʙʫʣʠʟʘʮʠʷ ʜʚʠʞʝʥʠʷ ʯʘʩʪʠʮ ʚʦʜʳ ʧʦ ʚʩʝʡ ʪʦʣʱʠʥʝ 
ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ, ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ. 

ʈʠʩ. 15 ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʚʘʞʥʦʩʪʴ ʦʪʜʝʣʢʠ ʜʥʠʱʘ ʷʭʪʳ ʜʣʷ ʩʥʠʞʝʥʠʷ ʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʪʨʝʥʠʷ. 
ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʷʭʪʘ ʜʣʠʥʦʡ 7,5 ʤ ʧʦ ʚʘʪʝʨʣʠʥʠʠ ʠʜʝʪ ʩʦ ʩʢʦʨʦʩʪʴʶ v = 6 ʫʟʣ. (3,1 ʤ/ʩ), ʪʦ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʯʠʩʣʦ 
Re = (3,1 * 7,5) / (1,15 * 10**-6 ) = 2*10**7.  

ɼʦʧʫʩʪʠʤ, ʯʪʦ ʜʥʠʱʝ ʷʭʪʳ ʠʤʝʝʪ ʰʝʨʦʭʦʚʘʪʦʩʪʴ (ʩʨʝʜʥʶʶ ʚʳʩʦʪʫ ʥʝʨʦʚʥʦʩʪʝʡ) k = 0,2 ʤʤ, ʯʪʦ 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʰʝʨʦʭʦʚʘʪʦʩʪʠ  
L/k = 7500 / 0,2 = 3,75*10**4 . 

ɼʣʷ ʜʘʥʥʦʡ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʠ ʯʠʩʣʘ Rʝ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʨʘʚʝʥ ʪʨ = 0,0038 (ʪʦʯʢʘ ɻ). 

ʆʮʝʥʠʤ, ʤʦʞʥʦ ʣʠ ʧʦʣʫʯʠʪʴ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʦʚʝʨʭʥʦʩʪʴ ʜʥʠʱʘ, ʙʣʠʟʢʫʶ ʢ ʪʝʭʥʠʯʝʩʢʠ ʛʣʘʜʢʦʡ. 
ʇʨʠ Re = 2*10**7 ʪʘʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʰʝʨʦʭʦʚʘʪʦʩʪʴ L/k = 3*10**5 ʠʣʠ 
ʘʙʩʦʣʶʪʥʘʷ ʰʝʨʦʭʦʚʘʪʦʩʪʴ k = 7500/3*10**5 = 0,025 ʤʤ. ʆʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʪʦʛʦ ʤʦʞʥʦ 
ʜʦʙʠʪʴʩʷ, ʪʱʘʪʝʣʴʥʦ ʦʪʰʣʠʬʦʚʘʚ ʜʥʠʱʝ ʤʝʣʢʦʡ ʰʢʫʨʢʦʡ, ʘ ʟʘʪʝʤ ʦʪʣʘʢʠʨʦʚʘʚ ʝʛʦ. ʆʧʨʘʚʜʘʶʪʩʷ 
ʣʠ ʟʘʪʨʘʯʝʥʥʳʝ ʫʩʠʣʠʷ? ɻʨʘʬʠʢ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʪʨʝʥʠʷ ʩʥʠʟʠʪʩʷ ʜʦ 

ʪʨ = 0,0028 (ʪʦʯʢʘ ɼ), ʠʣʠ ʥʘ 30%, ʯʝʤ, ʢʦʥʝʯʥʦ, ʥʝ ʤʦʞʝʪ ʧʨʝʥʝʙʨʝʛʘʪʴ ʵʢʠʧʘʞ, ʨʘʩʩʯʠʪʳʚʘʶʱʠʡ 
ʥʘ ʫʩʧʝʭ ʚ ʛʦʥʢʘʭ. 

ʃʠʥʠʷ ɹ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʜʦʧʫʩʪʠʤʫʶ ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʜʥʠʱʘ ʜʣʷ ʷʭʪ ʨʘʟʣʠʯʥʳʭ ʨʘʟʤʝʨʦʚ ʠ 
ʨʘʟʣʠʯʥʦʡ ʩʢʦʨʦʩʪʠ. ʄʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʣʠʥʳ ʧʦ ʚʘʪʝʨʣʠʥʠʠ ʠ ʩʢʦʨʦʩʪʠ 
ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʟʨʘʩʪʘʶʪ.  
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ɼʣʷ ʦʨʠʝʥʪʠʨʦʚʢʠ ʧʨʠʚʝʜʝʤ ʟʥʘʯʝʥʠʷ ʰʝʨʦʭʦʚʘʪʦʩʪʠ (ʚ ʤʤ) ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ: 

¶ ʜʝʨʝʚʷʥʥʘʷ, ʪʱʘʪʝʣʴʥʦ ʣʘʢʠʨʦʚʘʥʥʘʷ ʠ ʰʣʠʬʦʚʘʥʥʘʷ - 0,003-0,005;  

¶ ʜʝʨʝʚʷʥʥʘʷ, ʦʢʨʘʰʝʥʥʘʷ ʠ ʰʣʠʬʦʚʘʥʥʘʷ - 0,02-0,03;  

¶ ʦʢʨʘʰʝʥʥʘʷ ʧʘʪʝʥʪʦʚʘʥʥʳʤ ʧʦʢʨʳʪʠʝʤ - 0,04-0,06;  

¶ ʜʝʨʝʚʷʥʥʘʷ, ʦʢʨʘʰʝʥʥʘʷ ʩʫʨʠʢʦʤ - 0,15;  

¶ ʦʙʳʯʥʘʷ ʜʦʩʢʘ - 0,5;  

¶ ʦʙʨʦʩʰʝʝ ʨʘʢʫʰʢʘʤʠ ʜʥʠʱʝ - ʜʦ 4,0.  

ʄʳ ʫʞʝ ʛʦʚʦʨʠʣʠ, ʯʪʦ ʥʘ ʯʘʩʪʠ ʜʣʠʥʳ ʷʭʪʳ, ʥʘʯʠʥʘʷ ʦʪ ʬʦʨʰʪʝʚʥʷ, ʤʦʞʝʪ ʩʦʭʨʘʥʷʪʴʩʷ 
ʣʘʤʠʥʘʨʥʳʡ ʧʦʛʨʘʥʠʯʥʳʡ ʩʣʦʡ, ʝʩʣʠ ʪʦʣʴʢʦ ʠʟʣʠʰʥʷʷ ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʥʝ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 
ʪʫʨʙʫʣʠʟʘʮʠʠ ʧʦʪʦʢʘ. ʇʦʵʪʦʤʫ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʪʱʘʪʝʣʴʥʦ ʦʙʨʘʙʘʪʳʚʘʪʴ ʥʦʩʦʚʫʶ ʯʘʩʪʴ ʢʦʨʧʫʩʘ, 
ʚʩʝ ʚʭʦʜʷʱʠʝ ʢʨʦʤʢʠ ʢʠʣʷ, ʧʣʘʚʥʠʢʦʚ ʠ ʨʫʣʝʡ. ʇʨʠ ʤʘʣʳʭ ʧʦʧʝʨʝʯʥʳʭ ʨʘʟʤʝpax - ʭʦʨʜʘʭ ʩʣʝʜʫʝʪ 
ʰʣʠʬʦʚʘʪʴ ʚʩʶ ʧʦʚʝʨʭʥʦʩʪʴ ʢʠʣʷ ʠ ʨʫʣʷ. ɺ ʢʦʨʤʦʚʦʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ, ʛʜʝ ʪʦʣʱʠʥʘ ʧʦʛʨʘʥʠʯʥʦʛʦ 
ʩʣʦʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʪʜʝʣʢʝ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʥʝʩʢʦʣʴʢʦ ʩʥʠʞʝʥʳ.  

ʆʩʦʙʝʥʥʦ ʩʠʣʴʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʩʦʧʨʦʪʠʚʣʝʥʠʠ ʪʨʝʥʠʷ ʦʙʨʘʩʪʘʥʠʝ ʜʥʠʱʘ ʚʦʜʦʨʦʩʣʷʤʠ ʠ 
ʨʘʢʫʰʢʘʤʠ. ɽʩʣʠ ʧʝʨʠʦʜʠʯʝʩʢʠ ʥʝ ʦʯʠʱʘʪʴ ʜʥʠʱʝ ʷʭʪ, ʧʦʩʪʦʷʥʥʦ ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʚʦʜʝ, ʪʦ ʯʝʨʝʟ 
ʜʚʘ-ʪʨʠ ʤʝʩʷʮʘ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʨʝʥʠʷ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴʩʷ ʥʘ 50-80%, ʯʪʦ ʨʘʚʥʦʩʠʣʴʥʦ ʧʦʪʝʨʝ 
ʩʢʦʨʦʩʪʠ ʚ ʩʨʝʜʥʠʡ ʚʝʪʝʨ ʥʘ 15-25%.  

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʬʦʨʤʳ. ɼʘʞʝ ʫ ʭʦʨʦʰʦ ʦʙʪʝʢʘʝʤʦʛʦ ʢʦʨʧʫʩʘ ʥʘ ʭʦʜʫ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ 
ʢʠʣʴʚʘʪʝʨʥʳʡ ʩʣʝʜ - ʩʪʨʫʶ, ʚ ʢʦʪʦʨʦʡ ʚʦʜʘ ʩʦʚʝʨʰʘʝʪ ʚʠʭʨʝʚʳʝ ʜʚʠʞʝʥʠʷ. ʕʪʦ ʩʣʝʜʩʪʚʠʝ ʦʪʨʳʚʘ 
ʦʪ ʢʦʨʧʫʩʘ ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʦʯʢʝ (ɹ ʥʘ ʨ 14). ʇʦʣʦʞʝʥʠʝ ʪʦʯʢʠ ʟʘʚʠʩʠʪ ʦʪ 
ʭʘʨʘʢʪʝʨʘ ʠʟʤʝʥʝʥʠʷ ʢʨʠʚʠʟʥʳ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ ʜʣʠʥʝ ʢʦʨʧʫʩʘ. ʏʝʤ ʧʣʘʚʥʝʝ ʦʙʚʦʜʳ ʢʦʨʤʦʚʦʡ 
ʦʢʦʥʝʯʥʦʩʪʠ, ʪʝʤ ʜʘʣʴʰʝ ʢ ʢʦʨʤʝ ʧʨʦʠʩʭʦʜʠʪ ʦʪʨʳʚ ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ ʠ ʤʝʥʴʰʝ 
ʚʠʭʨʝʦʙʨʘʟʦʚʘʥʠʝ.  

ʇʨʠ ʥʦʨʤʘʣʴʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ ʜʣʠʥʳ ʢʦʨʧʫʩʘ ʢ ʰʠʨʠʥʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʬʦʨʤʳ ʥʝʚʝʣʠʢʦ. 
ʋʚʝʣʠʯʝʥʠʝ ʝʛʦ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʥʘʣʠʯʠʝʤ ʦʩʪʨʳʭ ʩʢʫʣ, ʩʣʦʤʦʚ ʦʙʚʦʜʦʚ ʢʦʨʧʫʩʘ, 
ʧʨʘʚʠʣʴʥʦ ʩʧʨʦʬʠʣʠʨʦʚʘʥʥʳʭ ʢʠʣʝʡ, ʨʫʣʝʡ ʠ ʜʨʫʛʠʭ ʚʳʩʪʫʧʘʶʱʠʭ ʯʘʩʪʝʡ. ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʬʦʨʤʳ 
ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʟʦʥʳ ʣʘʤʠʥʘʨʥʦʛʦ ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ, ʵʪʦʤʫ 
ʩʣʝʜʫʝʪ ʩʥʷʪʴ ʥʘʧʣʳʚʳ ʢʨʘʩʢʠ, ʫʤʝʥʴʰʠʪʴ ʰʝʨʦʭʦʚʘʪʦʩʪʴ, ʟʘʜʝʣʘʪʴ ʚʳʝʤʢʠ ʚ ʦʙʰʠʚʢʝ, ʧʦʩʪʘʚʠʪʴ 
ʦʙʪʝʢʘʪʝʣʠ ʥʘ ʚʳʩʪʫʧʘʶʱʠʝ ʧʘʪʨʫʙʢʠ ʠ ʪ. ʧ. 

ɺʦʣʥʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ. ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʚʦʣʥ ʫ ʢʦʨʧʫʩʘ ʩʫʜʥʘ ʧʨʠ ʜʚʠʞʝʥʠʠ ʚʳʟʚʘʥʦ ʜʝʡʩʪʚʠʝʤ 
ʩʠʣ ʪʷʞʝʩʪʠ ʞʠʜʢʦʩʪʠ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ ʚʦʜʳ ʠ ʚʦʟʜʫʭʘ. ɺ ʥʦʩʦʚʦʡ ʦʢʦʥʝʯʥʦʩʪʠ, ʚ ʤʝʩʪʝ ʚʩʪʨʝʯʠ 
ʢʦʨʧʫʩʘ ʩ ʚʦʜʦʡ, ʜʘʚʣʝʥʠʝ ʨʝʟʢʦ ʧʦʚʳʰʘʝʪʩʷ, ʠ ʚʦʜʘ ʧʦʜʥʠʤʘʝʪʩʷ ʥʘ ʥʝʢʦʪʦʨʫʶ ʚʳʩʦʪʫ. ɹʣʠʞʝ ʢ 
ʤʠʜʝʣʶ, ʛʜʝ ʚʩʣʝʜʩʪʚʠʝ ʨʘʩʰʠʨʝʥʠʷ ʢʦʨʧʫʩʘ ʩʫʜʥʘ ʩʢʦʨʦʩʪʴ ʦʙʪʝʢʘʶʱʝʛʦ ʧʦʪʦʢʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, 
ʜʘʚʣʝʥʠʝ ʚ ʥʝʤ, ʩʦʛʣʘʩʥʦ ʟʘʢʦʥʫ ɹʝʨʥʫʣʣʠ, ʧʘʜʘʝʪ, ʠ ʫʨʦʚʝʥʴ ʚʦʜʳ ʧʦʥʠʞʘʝʪʩʷ. ɺ ʢʦʨʤʦʚʦʡ ʯʘʩʪʠ, 
ʛʜʝ ʜʘʚʣʝʥʠʝ ʚʥʦʚʴ ʧʦʚʳʰʘʝʪʩʷ, ʦʙʨʘʟʫʝʪʩʷ ʚʪʦʨʘʷ ʚʝʨʰʠʥʘ ʚʦʣʥʳ. ʏʘʩʪʠʮʳ ʚʦʜʳ ʥʘʯʠʥʘʶʪ 
ʩʦʚʝʨʰʘʪʴ ʢʦʣʝʙʘʥʠʷ ʚʙʣʠʟʠ ʢʦʨʧʫʩʘ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʚʪʦʨʠʯʥʳʝ ʢʦʣʝʙʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ. 
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ɺʦʟʥʠʢʘʝʪ ʩʣʦʞʥʘʷ ʩʠʩʪʝʤʘ ʥʦʩʦʚʳʭ ʠ ʢʦʨʤʦʚʳʭ ʚʦʣʥ, ʢʦʪʦʨʘʷ ʧʦ ʩʚʦʝʤʫ ʭʘʨʘʢʪʝʨʫ ʦʜʠʥʘʢʦʚʘ 
ʜʣʷ ʩʫʜʦʚ ʣʶʙʳʭ ʨʘʟʤʝʨʦʚ (ʨʠʩ. 16). ʅʘ ʤʘʣʦʡ ʩʢʦʨʦʩʪʠ ʭʦʨʦʰʦ ʟʘʤʝʪʥʳ ʨʘʩʭʦʜʷʱʠʝʩʷ ʚʦʣʥʳ, 
ʟʘʨʦʞʜʘʶʱʠʝʩʷ ʚ ʥʦʩʫ ʠ ʢʦʨʤʝ ʩʫʜʥʘ. ʀʭ ʛʨʝʙʥʠ ʨʘʩʧʦʣʦʞʝʥʳ ʧʦʜ ʫʛʣʦʤ 36-400 ʢ ʜʠʘʤʝʪʨʘʣʴʥʦʡ 
ʧʣʦʩʢʦʩʪʠ. ʅʘ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʷʭ ʚʳʜʝʣʷʶʪʩʷ ʧʦʧʝʨʝʯʥʳʝ ʚʦʣʥʳ, ʛʨʝʙʥʠ ʢʦʪʦʨʳʝ ʥʝ 
ʚʳʭʦʜʷʪ ʟʘ ʧʨʝʜʝʣʳ ʩʝʢʪʦʨʘ, ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʫʛʣʦʤ 18-20Á ʢ ɼʇ ʩʫʜʥʘ. ʅʦʩʦʚʘʷ ʠ ʢʦʨʤʦʚʘʷ ʩʠʩʪʝʤʳ 
ʧʦʧʝʨʝʯʥʳʭ ʚʦʣʥ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʩʣʝʜʩʪʚʠʝʤ ʯʝʛʦ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʫʚʝʣʠʯʝʥʠʝ 
ʚʳʩʦʪʳ ʩʫʤʤʘʨʥʦʡ ʚʦʣʥʳ ʟʘ ʢʦʨʤʦʡ ʩʫʜʥʘ, ʪʘʢ ʠ ʝʝ ʫʤʝʥʴʰʝʥʠʝ. ʇʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʦʪ ʩʫʜʥʘ 
ʵʥʝʨʛʠʷ ʚʦʣʥ ʧʦʛʣʦʱʘʝʪʩʷ ʩʨʝʜʦʡ, ʠ ʦʥʠ ʧʦʩʪʝʧʝʥʥʦ ʟʘʪʫʭʘʶʪ. 

ɺʝʣʠʯʠʥʘ ʚʦʣʥʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʦʨʦʩʪʠ ʷʭʪʳ. ʀʟ ʪʝʦʨʠʠ 

ʢʦʣʝʙʘʥʠʡ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʣʥ ʩʚʷʟʘʥʘ ʩ ʠʭ ʜʣʠʥʦʡ ʩʦʦʪʥʦʰʝʥʠʝʤ 

= (2 * * v**2 ) / , ʤ, 

ʛʜʝ = 3,14; v - ʩʢʦʨʦʩʪʴ ʷʭʪʳ, ʤ/ʩ; = 9,81 ʤ/ʩ**2 - ʫʩʢʦʨʝʥʠʝ ʩʠʣʳ ʪʷʞʝʩʪʠ.  

ʇʦʩʢʦʣʴʢʫ ʚʦʣʥʦʚʘʷ ʩʠʩʪʝʤʘ ʜʚʠʞʝʪʩʷ ʚʤʝʩʪʝ ʩ ʷʭʪʦʡ, ʪʦ ʠ ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʣʥʳ 
ʨʘʚʥʘ ʩʢʦʨʦʩʪʠ ʷʭʪʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʧʦʜʩʯʠʪʘʪʴ ʜʣʠʥʫ ʧʦʧʝʨʝʯʥʦʡ ʚʦʣʥʳ ʜʣʷ ʢʘʞʜʦʡ 
ʩʢʦʨʦʩʪʠ ʷʭʪʳ: 

ʉʢʦʨʦʩʪʴ, ʫʟ 2 4 6 8 10 12 

ɼʣʠʥʘ ʚʦʣʥʳ, ʤ 0,68 2,72 6,12 10,9 17 24,5 

ɽʩʣʠ ʨʝʯʴ ʠʜʝʪ, ʥʘʧʨʠʤʝʨ, ʦ ʷʭʪʝ ʜʣʠʥʦʡ ʧʦ ʚʘʪʝʨʣʠʥʠʠ 8 ʤ, ʪʦ ʧʨʠ ʩʢʦʨʦʩʪʠ 4 ʫʟ ʥʘ ʜʣʠʥʝ ʢʦʨʧʫʩʘ 
ʨʘʟʤʝʩʪʠʪʩʷ ʦʢʦʣʦ ʪʨʝʭ ʧʦʧʝʨʝʯʥʳʭ ʚʦʣʥ, ʧʨʠ ʩʢʦʨʦʩʪʠ 6 ʫʟ - ʧʦʣʪʦʨʳ. ɿʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʜʣʠʥʦʡ 

ʧʦʧʝʨʝʯʥʦʡ ʚʦʣʥʳ , ʩʦʟʜʘʚʘʝʤʦʡ ʢʦʨʧʫʩʦʤ ʜʣʠʥʦʡ Lʢʚʣ ʜʚʠʞʫʱʠʤʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ v, ʚʦ ʤʥʦʛʦʤ 
ʦʧʨʝʜʝʣʷʝʪ ʚʝʣʠʯʠʥʫ ʚʦʣʥʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ.  

ɼʣʷ ʚʝʣʠʯʠʥʳ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʘʞʥʦ, ʢʘʢʘʷ ʯʘʩʪʴ ʥʦʩʦʚʦʡ ʧʦʧʝʨʝʯʥʦʡ ʚʦʣʥʳ ʧʦʜʦʡʜʝʪ ʢ ʤʝʩʪʫ, ʛʜʝ 
ʨʘʩʧʦʣʦʞʝʥ ʛʨʝʙʝʥʴ ʢʦʨʤʦʚʦʡ ʚʦʣʥʳ. ɽʩʣʠ ʥʘ ʜʣʠʥʝ ʷʭʪʳ ʧʦ ʂɺʃ ʫʣʦʞʠʪʩʷ ʮʝʣʦʝ ʯʠʩʣʦ ʧʦʣʫʚʦʣʥ, 
ʪʦ ʚ ʢʦʨʤʝ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʣʠʙʦ ʚʝʨʰʠʥʘ, ʣʠʙʦ ʧʦʜʦʰʚʘ ʥʦʩʦʚʦʡ ʧʦʧʝʨʝʯʥʦʡ ʚʦʣʥʳ. ʇʨʦʠʟʦʡʜʝʪ 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʘʷ (ʨʠʩ. 17, ʙ) ʠʣʠ ʙʣʘʛʦʧʨʠʷʪʥʘʷ (ʨʠʩ. 17, ʘ) ʠʥʪʝʨʬʝʨʝʥʮʠʷ ʚʦʣʥ. 
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ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʚʳʩʦʪʘ ʩʫʤʤʘʨʥʦʡ ʚʦʣʥʳ ʚʦʟʨʘʩʪʘʝʪ ʠ, ʧʦʩʢʦʣʴʢʫ ʵʥʝʨʛʠʷ ʚʦʣʥ ʠ ʚʝʣʠʯʠʥʘ 
ʚʦʣʥʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ ʢʚʘʜʨʘʪʫ ʠʭ ʘʤʧʣʠʪʫʜ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʷʭʪʳ 
ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ. ʇʨʠ ʙʣʘʛʦʧʨʠʷʪʥʦʤ ʩʣʦʞʝʥʠʠ ʧʦʜʦʰʚʳ ʥʦʩʦʚ ʚʦʣʥʳ ʩ ʚʝʨʰʠʥʦʡ 
ʢʦʨʤʦʚʦʡ ʩʫʤʤʘʨʥʘʷ ʚʳʩʦʪʘ ʚʦʣʥʳ ʩʥʠʟʠʪʩʷ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʫʚʝʣʠʯʠʪʩʷ ʤʝʜʣʝʥʥʝʝ. 

 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʧʨʦʚʝʜʝʥʥʳʤʠ ʥʘ ʤʦʜʝʣʷʭ ʚ ʦʧʳʪʥʦʤ ʙʘʩʩʝʡʥʝ ʠ ʥʘ ʥʘʪʫʨʥʳʭ 
ʩʫʜʘʭ, ycʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʭʘʨʘʢʪʝʨ ʚʦʣʥʦʦʙʨʘʟʦʚʘʥʠʷ ʚʩʝʭ ʩʫʜʦʚ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʨʘʟʤʝʨʝʥʠʡ ʠ 
ʘʙʩʦʣʶʪʥʦʡ ʩʢʦʨʦʩʪʠ, ʦʢʘʟʳʚʘʝʪʩʷ ʦʜʠʥʘʢʦʚ, ʝʩʣʠ ʨʘʚʥʳ ʠʭ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʩʢʦʨʦʩʪʠ ʠʣʠ ʯʠʩʣʘ 
ʌʨʫʜʘ: 

Fr = v / (  * Lʢʚʣ)**1/2 

ɿʘʤʝʪʠʤ, ʯʪʦ ʚ ʬʦʨʤʫʣʫ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʚʭʦʜʷʪ ʜʣʠʥʘ ʩʫʜʥʘ ʧʦ ʚʘʪʝʨʣʠʥʠʠ ʠ ʪʝ ʞʝ 
ʩʠʤʚʦʣʳ, ʯʪʦ ʠ ʚ ʬʦʨʤʫʣʫ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʣʠʥʳ ʚʦʣʥʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʝ ʩʢʦʨʦʩʪʠ. ʕʪʠʤ 
ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʚʟʘʠʤʦʩʚʷʟʴ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʚʦʣʥʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʝʛʦ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ 
ʩʢʦʨʦʩʪʠ ʠ ʜʣʠʥʳ ʩʫʜʥʘ. 

ʅʘ ʤʘʣʳʭ ʩʢʦʨʦʩʪʷʭ ʧʨʠ Fr = 0,1-0,2 ʚʦʣʥʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʷʭʪʳ ʥʝʚʝʣʠʢʦ. ʇʨʠ Fr = 0,2 ʥʘ 
ʜʣʠʥʝ ʢʦʨʧʫʩʘ ʫʢʣʘʜʳʚʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʯʝʪʳʨʝ ʥʝʚʳʩʦʢʠʝ ʥʦʩʦʚʳʝ ʧʦʧʝʨʝʯʥʳʝ ʚʦʣʥʳ. ʇʦ ʤʝʨʝ 
ʧʦʚʳʰʝʥʠʷ ʩʢʦʨʦʩʪʠ ʚʦʣʥʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʘʯʠʥʘʝʪ ʙʳʩʪʨʦ ʨʘʩʪʠ. ʇʨʠ ʯʠʩʣʘʭ Fr, ʨʘʚʥʳʭ 0,25, 
0,30 ʠ 0,50, ʠʤʝʝʪ ʤʝʩʪʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʘʷ ʠʥʪʝʨʬʝʨʝʥʮʠʷ ʧʦʧʝʨʝʯʥʳʭ ʚʦʣʥ, ʘ ʦʪʥʦʩʠʪʝʣʴʥʘʷ 
ʩʢʦʨʦʩʪʴ Fr = 0,5-0,6 ʷʚʣʷʝʪʩʷ ʧʦʨʦʛʦʤ, ʧʨʝʚʳʩʠʪʴ ʢʦʪʦʨʳʡ ʦʙʳʯʥʘʷ ʷʭʪʘ ʚʦʜʦʠʟʤʝʱʘʶʱʝʛʦ ʪʠʧʘ 
ʥʝ ʤʦʞʝʪ ʥʠ ʧʨʠ ʢʘʢʠʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ. ʅʘ ʵʪʦʡ ʩʢʦʨʦʩʪʠ ʷʭʪʘ ʦʢʘʟʳʚʘʝʪʩʷ ʟʘʞʘʪʦʡ ʤʝʞʜʫ ʜʚʫʤʷ 
ʛʨʝʙʥʷʤʠ ʦʜʥʦʡ ʧʦʧʝʨʝʯʥʦʡ ʚʦʣʥʳ: ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʝʝ ʚʦʟʨʘʩʪʘʝʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʰʝʩʪʦʡ 
ʩʪʝʧʝʥʠ ʩʢʦʨʦʩʪʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʪʷʛʠ ʧʘʨʫʩʦʚ, ʜʘʞʝ ʧʨʠ ʬʦʨʩʠʨʦʚʘʥʠʠ ʠʤʠ ʚ ʩʚʝʞʠʡ ʚʝʪʝʨ, 
ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʭʦʪʷ ʙʳ ʥʝʙʦʣʴʰʦʡ ʧʨʠʨʦʩʪ ʩʢʦʨʦʩʪʠ. ʇʦʵʪʦʤʫ 
ʩʢʦʨʦʩʪʴ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʯʠʩʣʫ ʌʨʫʜʘ ʦʢʦʣʦ 0,5, ʩʯʠʪʘʶʪ ʧʨʝʜʝʣʴʥʦʡ ʜʣʷ ʚʦʜʦʠʟʤʝʱʘʶʱʠʭ 
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ʷʭʪ. ɽʝ ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ, ʫʯʠʪʳʚʘʷ, ʯʪʦ - ʚʝʣʠʯʠʥʘ ʧʦʩʪʦʷʥʥʘʷ, ʧʦ ʬʦʨʤʫʣʝ*: 
v = (1,5 - 1,6) * (Lʢʚʣ**1/2), ʤ/ʩ,;  
V = 3 * (Lʢʚʣ**1/2), ʫʟ. (17)  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ, ʢʦʪʦʨʦʡ ʤʦʛʫʪ ʜʦʩʪʠʯʴ ʷʭʪʳ ʦʪʜʝʣʴʥʳʭ ʪʠʧʦʚ, ʩʦʩʪʘʚʣʷʝʪ 
ʦʢʦʣʦ:  

¶ ʢʣʘʩʩ "ʉʦʣʠʥʛ"- 7,5 ʫʟ;  

¶ ʪʠʧ "ɸʣʴʢʦʨ" - 9 ʫʟ;  

¶ ʪʠʧ "ʂʦʥʨʘʜ-54" - 11,2 ʫʟ;  

¶ ʢʣʘʩʩ R12 - 12 ʫʟ.  

 
*ʇʨʠ ʧʝʨʝʚʦʜʝ ʩʢʦʨʦʩʪʠ ʠʟ ʤʝʪʨʠʯʝʩʢʠʭ ʤʝʨ ʚ ʫʟʣʳ ʠ ʥʘʦʙʦʨʦʪ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ 1 ʫʟʝʣ = 
1,852 ʢʤ/ʯ = 0,514 ʤ/ʩ.  

 

ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʚ ʦʢʝʘʥʩʢʠʭ ʛʦʥʢʘʭ ʢʨʝʡʩʝʨʩʢʠʭ ʷʭʪ, ʦʜʥʘʢʦ, ʜʦʩʪʠʛʘʣʠʩʴ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʩʢʦʨʦʩʪʠ, 
ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʨʘʟʚʠʪʴ ʚ ʪʝʯʝʥʠʝ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʩʫʜʘ ʦʙʣʝʛʯʝʥʥʦʛʦ ʪʠʧʘ. ʕʪʦ 
ʧʨʦʠʩʭʦʜʠʣʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʧʦʧʫʪʥʳʭ ʢʫʨʩʘʭ ʠ ʧʨʠ ʢʨʫʧʥʦʡ ʚʦʣʥʝ, ʧʨʠ ʰʪʦʨʤʦʚʳʭ ʚʝʪʨʘʭ ʠ 
ʬʦʨʩʠʨʦʚʘʥʠʠ ʧʘʨʫʩʘʤʠ. ɺ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʧʦʜ ʷʭʪʫ ʧʦʜʢʘʪʳʚʘʣʩʷ ʛʨʝʙʝʥʴ ʦʯʝʨʝʜʥʦʡ ʚʦʣʥʳ, 
ʩʤʦʯʝʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʨʧʫʩʘ ʨʝʟʢʦ ʫʤʝʥʴʰʘʣʘʩʴ ʠ ʩʫʜʥʦ, ʚʳʭʦʜʠʣʦ ʥʘ ʨʝʞʠʤ ʩʝʨʬʠʥʛʘ - 
ʩʢʦʣʴʞʝʥʠʷ ʚʤʝʩʪʝ ʩ ʛʨʝʙʥʝʤ ʚʝʪʨʦʚʦʡ ʚʦʣʥʳ. ʇʨʠ ʵʪʦʤ ʥʘ ʷʭʪʝ ʜʣʠʥʦʡ ʧʦ ʂɺʃ 19,8 ʤ, ʥʘʧʨʠʤʝʨ, 
ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ 22 ʫʟ (V =4,95 Lʢʚʣ). 

 

ʂʘʢ ʚʠʜʥʦ ʥʘ ʨʠʩ. 18, ʜʦʣʷ ʚʦʣʥʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ ʦʙʱʝʤ ʙʘʣʘʥʩʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʦʜʳ 
ʜʚʠʞʝʥʠʶ ʷʭʪʳ ʚʦʟʨʘʩʪʘʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʷʭʪʳ. ʅʘ ʧʨʝʜʝʣʴʥʳʭ ʩʢʦʨʦʩʪʷʭ ʦʥʦ ʜʦʩʪʠʛʘʝʪ 
60-65%, ʘ ʧʨʠ ʜʚʠʞʝʥʠʠ ʚ ʩʣʘʙʳʡ ʚʝʪʝʨ ʥʘ ʩʦʟʜʘʥʠʝ ʚʦʣʥ ʟʘʪʨʘʯʠʚʘʝʪʩʷ ʦʢʦʣʦ 30% ʜʚʠʞʫʱʝʡ 
ʩʠʣʳ ʧʘʨʫʩʦʚ. ʇʦʵʪʦʤʫ ʩʥʠʞʝʥʠʝ ʚʦʣʥʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʷʭʪ, ʦʪ ʢʦʪʦʨʳʭ 
ʦʞʠʜʘʶʪ ʭʦʨʦʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʩʚʝʞʠʡ ʚʝʪʝʨ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʘ ʪʘʢʠʭ ʷʭʪ ʩʪʘʨʘʶʪʩʷ 
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ʦʙʣʝʛʯʠʪʴ ʢʦʨʧʫʩ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʯʪʦʙʳ ʟʥʘʯʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʣʠʥʳ ʙʳʣʦ ʚ ʧʨʝʜʝʣʘʭ Lʢʚʣ / 
D**1/3 = 4,2-5,2 (ʯʝʤ ʙʦʣʴʰʝ ʵʪʘ ʜʣʠʥʘ, ʪʝʤ ʤʝʥʴʰʝ ʚʦʣʥʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ). ʂʦʵʬʬʠʮʠʝʥʪ 

ʧʨʦʜʦʣʴʥʦʡ ʧʦʣʥʦʪʳ ʧʨʠʥʠʤʘʶʪ ʨʘʚʥʳʤ 0,60, ʯʪʦʙʳ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʠʪʴ 
ʚʦʜʦʠʟʤʝʱʝʥʠʝ ʷʭʪʳ ʧʦ ʜʣʠʥʝ ʠ ʫʤʝʥʴʰʠʪʴ ʛʣʫʙʠʥʫ ʚʦʣʥʦʚʦʡ ʚʧʘʜʠʥʳ ʚʙʣʠʟʠ ʤʠʜʝʣʷ. 

ɹʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʦʣʥʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʢʘʟʳʚʘʝʪ ʠ ʦʪʥʦʰʝʥʠʝ Lʢʚʣ/ɺʢʚʣ. ɹʣʘʛʦʜʘʨʷ 
ʙʦʣʴʰʦʤʫ ʫʜʣʠʥʝʥʠʶ ʢʦʨʧʫʩʦʚ ʢʘʪʘʤʘʨʘʥʦʚ (Lʢʚʣ/ɺʢʚʣ = 10 - 20) ʠ ʦʪʩʫʪʩʪʚʠʶ ʥʘ ʥʠʭ ʪʷʞʝʣʳʭ 
ʬʘʣʴʰʢʠʣʝʡ ʫʜʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʠʭ ʚʦʣʥʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠ ʜʦʩʪʠʯʴ ʛʦʨʘʟʜʦ ʙʦʣʝʝ 
ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʝʡ, ʯʝʤ 3 * (Lʢʚʣ**1/2). ʅʘʧʨʠʤʝʨ, ʢʘʪʘʤʘʨʘʥ ʪʠʧʘ "ʎʝʥʪʘʫʨʫʩ" (Lʢʚʣ = 10 ʤ) ʧʨʠ 
ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʚʘʝʪ ʩʢʦʨʦʩʪʴ 18 ʫʟ (~5,8 * (Lʢʚʣ**1/2)).  

ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʘ ʚʟʚʦʣʥʦʚʘʥʥʦʤ ʤʦʨʝ. ʅʝʨʝʜʢʦ ʷʭʪʩʤʝʥʳ ʦʙʥʘʨʫʞʠʚʘʶʪ, ʯʪʦ 
ʧʦʩʣʝ ʤʥʦʛʠʭ ʯʘʩʦʚ, ʟʘʪʨʘʯʝʥʥʳʭ ʥʘ ʣʘʚʠʨʦʚʢʫ ʧʨʦʪʠʚ ʚʦʣʥʳ, ʷʭʪʘ ʚʳʙʠʨʘʝʪʩʷ ʥʘ ʚʝʪʝʨ 
ʩʯʠʪʘʥʥʳʝ ʤʠʣʠ. ʀ ʵʪʦ ʧʦʩʣʝ ʠʟʤʘʪʳʚʘʶʱʝʡ ʢʠʣʝʚʦʡ ʢʘʯʢʠ!  

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʠʭʦʜʠʪʩʷ ʩʯʠʪʘʪʴʩʷ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʜʚʠʞʝʥʠʶ ʷʭʪʳ, 
ʢʦʪʦʨʦʝ ʧʦʷʚʣʷʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʢʠʣʝʚʦʡ ʢʘʯʢʠ ʩʫʜʥʘ. ʆʩʦʙʝʥʥʦ ʟʘʤʝʪʥʦ ʧʘʜʝʥʠʝ ʩʢʦʨʦʩʪʠ ʷʭʪʳ, 
ʝʩʣʠ ʧʝʨʠʦʜ ʝʝ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʦʜʦʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ ʩʦʚʧʘʜʘʝʪ ʩ ʧʝʨʠʦʜʦʤ ʚʦʣʥʳ, ʪ. ʝ. ʧʨʠ 
ʨʝʟʦʥʘʥʩʝ. ɺ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʞʝ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʤʦʞʥʦ ʫʙʝʜʠʪʴʩʷ, ʝʩʣʠ, ʥʘʧʨʠʤʝʨ, 
ʩʧʨʳʛʥʫʪʴ ʩ ʥʦʩʘ ʷʭʪʳ ʥʘ ʧʨʠʯʘʣ. ʂʘʞʜʘʷ ʷʭʪʘ ʧʨʠ ʵʪʦʤ ʚʝʜʝʪ ʩʝʙʷ, ʧʦ-ʨʘʟʥʦʤʫ: ʫ ʦʜʥʦʡ ʢʘʯʢʘ 
ʧʦʨʳʚʠʩʪʘʷ ʩʢʦʨʦ ʟʘʪʫʭʘʝʪ, ʫ ʜʨʫʛʦʡ - ʧʣʘʚʥʘʷ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦʣʛʦ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʝʨʠʦʜ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʦʜʦʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ ʷʭʪʳ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʜʦʣʴʥʦʛʦ 
ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ ʪ. ʝ. ʦʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʤʘʩʩ ʧʦ ʜʣʠʥʝ ʩʫʜʥʘ, ʦʪ ʦʙʚʦʜʦʚ ʢʦʨʧʫʩʘ, ʦʩʦʙʝʥʥʦ ʚ 
ʦʢʦʥʝʯʥʦʩʪʷʭ, ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʧʣʦʱʘʜʠ ʚʘʪʝʨʣʠʥʠʠ ʠ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ 
ʷʭʪʳ. ɽʩʣʠ, ʥʘʧʨʠʤʝʨ, ʎʊ ʧʣʦʱʘʜʠ ʚʘʪʝʨʣʠʥʠʠ ʩʦʚʧʘʜʘʝʪ ʩ ʎʊ ʷʭʪʳ. ɹʦʣʴʰʠʝ ʤʘʩʩʳ (ʷʢʦʨʷ ʩ 
ʮʝʧʷʤʠ, ʜʚʠʛʘʪʝʣʴ ʮʠʩʪʝʨʥʳ ʪʦʧʣʠʚʘ ʠ ʧʨʝʩʥʦʡ ʚʦʜʳ ʠ ʪ. ʧ.) ʨʘʩʧʦʣʦʞʝʥʳ ʜʘʣʝʢʦ ʦʪ ʤʠʜʝʣʷ ʠ 
ʦʙʚʦʜʳ, ʥʦʩʘ ʠ ʢʦʨʤʳ ʧʦʯʪʠ ʩʠʤʤʝʪʨʠʯʥʳ, ʷʭʪʘ ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʧʝʨʠʦʜ ʠ ʘʤʧʣʠʪʫʜʫ 
ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʙʣʠʟʢʠʤ ʢ ʧʝʨʠʦʜʫ ʥʘʠʙʦʣʝʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ 
ʚʦʣʥʳ ʜʣʠʥʦʡ ʦʪ 0,8 ʜʦ 1,5 ʜʣʠʥʳ ʷʭʪʳ ʧʦ ʂɺʃ. ʇʨʠ ʩʠʣʴʥʦʡ ʢʠʣʝʚʦʡ ʢʘʯʢʝ ʷʭʪʘ ʧʨʠʚʦʜʠʪ ʚ 
ʜʚʠʞʝʥʠʝ ʙʦʣʴʰʠʝ ʤʘʩʩʳ ʚʦʜʳ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʦʧʨʠʢʘʩʘʶʱʠʝʩʷ ʩ ʢʦʨʧʫʩʦʤ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 
ʧʦʛʣʦʱʘʝʪʩʷ ʯʘʩʪʴ ʵʥʝʨʛʠʠ ʚʝʪʨʘ, ʢʦʪʦʨʘʷ ʤʦʛʣʘ ʙʳ ʟʘʪʨʘʯʠʚʘʪʴʩʷ ʥʘ ʧʨʦʜʚʠʞʝʥʠʝ ʩʫʜʥʘ ʚʧʝʨʝʜ, 
ʘ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʦʜʳ ʧʦʚʳʰʘʝʪʩʷ 2-25 ʨʘʟʘ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʠʭʦʡ ʚʦʣʥʳ).  

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʷʭʪ ʦʙʳʯʥʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʫʤʝʥʴʰʝʥʠʷ ʨʘʟʤʘʭʦʚ 
ʦʢʦʥʝʯʥʦʩʪʝʡ ʷʭʪʳ ʠ ʩʤʷʛʯʝʥʠʷ ʢʘʯʢʠ. ʅʘʠʙʦʣʝʝ ʪʷʞʝʣʳʝ ʤʘʩʩʳ (ʬʘʣʴʰʢʠʣʴ, ʤʘʯʪʫ, ʜʚʠʛʘʪʝʣʴ, 
ʮʠʩʪʝʨʥʳ ʠ ʪ. ʧ.) ʩʪʘʨʘʶʪʩʷ ʨʘʩʧʦʣʦʞʠʪʴ ʚʙʣʠʟʠ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʩʫʜʥʘ. ʆʙʚʦʜʳ ʢʦʨʧʫʩʘ ʚʳʰʝ 
ʚʘʪʝʨʣʠʥʠʠ ʦʙʳʯʥʦ ʚʳʧʦʣʥʷʶʪʩʷ ʥʝʩʠʤʤʝʪʨʠʯʥʳʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʠʜʝʣʷ. ʇʦ ʤʝʨʝ ʜʚʠʞʝʥʠʷ 
ʢʦʨʤʳ ʚʥʠʟ ʰʠʨʠʥʘ ʚʘʪʝʨʣʠʥʠʠ ʫ ʪʨʘʥʮʘ ʠ ʧʦʛʨʫʞʘʶʱʠʡʩʷ ʦʙʲʝʤ ʢʦʨʧʫʩʘ ʧʨʦʛʨʝʩʩʠʚʥʦ 
ʫʚʝʣʠʯʠʚʘʶʪʩʷ, ʧʨʝʧʷʪʩʪʚʫʷ ʛʣʫʙʦʢʦʤʫ ʧʦʛʨʫʞʝʥʠʶ ʢʦʨʤʳ ʚ ʚʦʜʫ ʠ ʧʦʛʣʦʱʘʷ ʵʥʝʨʛʠʶ ʢʘʯʢʠ. 
ʍʦʨʦʰʠʡ ʨʘʟʚʘʣ ʥʘʜʚʦʜʥʦʛʦ ʙʦʨʪʘ ʚ ʥʦʩʫ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʫʩʢʦʨʝʥʠʡ ʥʦʩʦʚʦʡ ʯʘʩʪʠ 
ʷʭʪʳ ʧʨʠ ʜʚʠʞʝʥʠʠ ʝʝ ʚʥʠʟ.  

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʧʨʦʜʦʣʴʥʦʡ ʢʘʯʢʠ ʠʤʝʝʪ ʫʤʝʥʴʰʝʥʠʝ ʤʘʩʩʳ ʨʘʥʛʦʫʪʘ ʠ 
ʪʘʢʝʣʘʞʘ, ʧʦʩʢʦʣʴʢʫ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʤʘʩʩʳ ʷʭʪʳ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʧʨʦʠʟʚʝʜʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʤʘʩʩ 
ʥʘ ʢʚʘʜʨʘʪʳ ʦʪʩʪʦʷʥʠʷ ʠʭ ʦʪ ʎʊ ʩʫʜʥʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʜʦʣʴʥʫʶ ʢʘʯʢʫ ʢʠʣʦʛʨʘʤʤʘ 
ʤʘʩʩʳ ʥʘ ʪʦʧʝ ʤʘʯʪʳ, ʦʪʩʪʦʷʱʝʡ ʦʪ ʎʊ ʥʘ 12 ʤ, ʘʥʘʣʦʛʠʯʥʦ ʛʨʫʟʫ 70 ʢʛ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʥʘ ʫʨʦʚʥʝ 
ʧʘʣʫʙʳ.  

ʈʠʩ. 18 ʜʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʜʦʣʝ ʜʦʙʘʚʦʯʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʠ ʭʦʜʝ ʥʘ ʚʦʣʥʝʥʠʠ ʜʣʷ 
ʢʨʝʡʩʝʨʩʢʦ-ʛʦʥʦʯʥʦʡ ʷʭʪʳ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʢʦʨʦʩʪʠ ʵʪʘ ʩʦʩʪʘʚʣʷʶʱʘʷ ʦʙʱʝʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 
ʤʦʞʝʪ ʚʦʟʨʘʩʪʠ ʜʦ 15-25%, ʯʪʦ ʨʘʚʥʦʩʠʣʴʥʦ ʧʦʪʝʨʝ ʩʢʦʨʦʩʪʠ ʥʘ 3-4%. ʇʦʪʝʨʷ ʩʫʱʝʩʪʚʝʥʥʦ 
ʚʦʟʨʘʩʪʘʝʪ ʧʨʠ ʨʝʟʦʥʘʥʩʝ, ʧʦʵʪʦʤʫ ʵʢʠʧʘʞ ʜʦʣʞʝʥ ʧʨʝʜʧʨʠʥʷʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʤʝʨʳ ʜʣʷ 
ʫʤʝʥʴʰʝʥʠʷ ʘʤʧʣʠʪʫʜʳ ʠ ʠʟʤʝʥʝʥʠʷ ʯʘʩʪʦʪʳ ʢʦʣʝʙʘʥʠʡ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʢʫʨʩ ʷʭʪʳ 
ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʦʣʥʝ, ʝʩʣʠ ʧʦʟʚʦʣʷʶʪ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ, ʠʣʠ ʧʦʧʳʪʘʪʴʩʷ ʠʟʤʝʥʠʪʴ ʧʝʨʠʦʜ 
ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʩʫʜʥʘ, ʧʝʨʝʤʝʩʪʠʚ ʣʶʜʝʡ ʥʘ ʢʦʨʤʫ. ʊʦʛʜʘ ʷʭʪʘ ʧʦʣʫʯʠʪ ʜʠʬʬʝʨʝʥʪ ʥʘ 
ʢʦʨʤʫ, ʢʦʪʦʨʘʷ ʩʚʦʠʤ ʦʙʲʝʤʦʤ ʠ ʙʦʣʴʰʦʡ ʰʠʨʠʥʦʡ ʚʘʪʝʨʣʠʥʠʠ ʙʫʜʝʪ ʛʘʩʠʪʴ ʢʘʯʢʫ.  

ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʪ ʢʨʝʥʘ ʠ ʜʨʝʡʬʘ. ʀʩʧʳʪʘʥʠʷ ʤʦʜʝʣʝʡ ʷʭʪ ʚ ʦʧʳʪʥʳʭ 
ʙʘʩʩʝʡʥʘʭ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʨʝʥʘ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʦʨʧʫʩʘ ʧʨʝʚʳʰʘʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 
ʪʝʭ ʞʝ ʤʦʜʝʣʝʡ, ʠʩʧʳʪʘʥʥʳʭ ʥʘ ʭʦʜʫ ʙʝʟ ʢʨʝʥʘ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʥʘ ʨʠʩ. 18 ʜʘʥʘ ʢʨʠʚʘʷ 
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ʠʟʤʝʥʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʷʭʪʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʛʣʘ ʢʨʝʥʘ ʠ ʩʢʦʨʦʩʪʠ. ʇʨʠ 
ʢʨʝʥʝ ʜʦ 15Á ʧʨʠʨʦʩʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʝʚʝʣʠʢ - ʥʝ ʙʦʣʝʝ 5%. ʆʜʥʘʢʦ ʥʘ ʩʢʦʨʦʩʪʠ ʦʢʦʣʦ 6 ʫʟ ʠ ʧʨʠ 
ʢʨʝʥʝ 35Á ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʫʞʝ ʥʘ 38% ʙʦʣʴʰʝ, ʯʝʤ ʧʨʠ ʧʣʘʚʘʥʠʠ ʙʝʟ ʢʨʝʥʘ. ɼʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 
ʷʭʪʳ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ 0,4 ʫʟ ʩʢʦʨʦʩʪʠ.  

ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦʟʚʦʣʠʣʠ ʚʳʷʩʥʠʪʴ, ʯʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʦʞʝʪ 
ʙʳʪʴ ʨʘʟʜʝʣʝʥʦ ʥʘ ʜʚʝ ʩʦʩʪʘʚʣʷʶʱʠʝ - ʠʥʜʫʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʪ ʢʨʝʥʘ. 
ʆʙʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʚʳʟʚʘʥʳ ʜʝʡʩʪʚʠʝʤ ʢʨʝʥʷʱʝʡ ʩʠʣʳ Fʜ (ʩʤ. ʨʠʩ.4). ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 
ʠʥʜʫʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʜʲʝʤʥʘʷ ʩʠʣʘ ʥʘ ʢʠʣʝ ʠ ʨʫʣʝ, ʧʝʨʝʪʝʢʘʥʠʝ ʚʦʜʳ ʯʝʨʝʟ 
ʥʠʞʥʶʶ ʢʨʦʤʢʫ ʧʣʘʚʥʠʢʦʚ ʢʠʣʷ ʠ ʨʫʣʷ ʩʦ ʩʪʦʨʦʥʳ ʧʦʚʳʰʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʩʪʦʨʦʥʫ ʨʘʟʨʝʞʝʥʠʷ, 
ʢʘʢ ʤʳ ʫʞʝ ʛʦʚʦʨʠʣʠ (ʩʤ. ʨʠʩ. 20). ʉʨʳʚʘʶʱʠʝʩʷ ʩ ʥʠʞʥʝʡ ʢʨʦʤʢʠ ʚʠʭʨʠ ʪʨʝʙʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 
ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ ʜʚʠʞʫʱʝʡ ʩʠʣʳ. ʏʝʤ ʙʦʣʴʰʝ ʚʝʣʠʯʠʥʘ ʧʦʜʲʝʤʥʦʡ ʩʠʣʳ, ʦʙʨʘʟʫʶʱʝʡʩʷ ʥʘ 
ʧʣʘʚʥʠʢʘʭ, ʪʝʤ ʙʦʣʴʰʝ ʨʘʟʥʦʩʪʴ ʜʘʚʣʝʥʠʡ ʥʘ ʠʭ ʩʪʦʨʦʥʘʭ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʙʦʣʴʰʝ ʠʥʜʫʢʪʠʚʥʦʝ 
ʩʦʧʨʦʪʠʚʣʝʥʠʝ. ʅʘʦʙʦʨʦʪ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʜʣʠʥʝʥʠʷ ʧʣʘʚʥʠʢʘ, ʪ. ʝ. ʩ 
ʫʤʝʥʴʰʝʥʠʝʤ ʩʨʝʜʥʝʡ ʭʦʨʜʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʱʘʜʠ ʧʣʘʚʥʠʢʘ, ʠʥʜʫʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 
ʫʤʝʥʴʰʘʝʪʩʷ.  

ʆʧʨʝʜʝʣʝʥʥʫʶ ʜʦʣʶ ʟʜʝʩʴ ʚʥʦʩʠʪ ʠ ʢʦʨʧʫʩ ʷʭʪʳ, ʢʦʪʦʨʳʡ ʦʙʪʝʢʘʝʪʩʷ ʥʝ ʧʦ ʦʧʪʠʤʘʣʴʥʳʤ 
ʚʘʪʝʨʣʠʥʠʷʤ, ʘ ʧʦʜ ʫʛʣʦʤ ʜʨʝʡʬʘ.  

ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʪ ʢʨʝʥʘ ʦʙʫʩʣʦʚʣʝʥʦ ʢʘʢ ʧʦʷʚʣʝʥʠʝʤ ʥʝʩʠʤʤʝʪʨʠʯʥʦʩʪʠ ʚ 
ʦʙʚʦʜʘʭ ʢʦʨʧʫʩʘ, ʪʘʢ ʠ ʠʟʤʝʥʝʥʠʝʤ ʧʦʣʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʜʘʚʣʝʥʠʡ ʫ ʥʘʚʝʪʨʝʥʥʦʛʦ ʠ 
ʧʦʜʚʝʪʨʝʥʥʦʛʦ ʙʦʨʪʦʚ ʩʫʜʥʘ. ʋ ʷʭʪ ʩ ʜʣʠʥʥʳʤʠ ʩʚʝʩʘʤʠ ʢʨʝʥ ʦʢʦʣʦ 5Á ʚʳʟʳʚʘʝʪ ʠʥʦʛʜʘ ʜʘʞʝ 
ʥʝʢʦʪʦʨʦʝ ʩʥʠʞʝʥʠʝ ʧʦʣʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʤʦʯʝʥʥʦʡ ʜʣʠʥʳ ʢʦʨʧʫʩʘ. ʐʠʨʦʢʠʡ 
"ʰʚʝʨʪʙʦʪʥʳʡ" ʩʦʚʨʝʤʝʥʥʳʡ ʢʦʨʧʫʩ ʧʨʠ ʢʨʝʥʝ 8-10Á ʫʤʝʥʴʰʘʝʪ ʩʤʦʯʝʥʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʠ 
ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʩʥʠʟʠʪʴʩʷ ʥʘ 2-4%. ʅʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʨʝʥʘ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 
ʥʘʯʠʥʘʝʪ ʚʦʟʨʘʩʪʘʪʴ, ʩʦʩʪʘʚʣʷʷ ʧʨʠʤʝʨʥʦ 1/3 ʚʝʣʠʯʠʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ; 
ʦʩʪʘʣʴʥʦʝ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʦʣʶ ʠʥʜʫʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. ʀ ʚʩʝ ʞʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʪ ʢʨʝʥʘ 
ʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢʦ - ʦʥʦ ʜʦʩʪʠʛʘʝʪ ʦʢʦʣʦ 15% ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʷʭʪʳ, ʠʜʫʱʝʡ ʙʝʟ ʢʨʝʥʘ. 
ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʫʯʘʩʪʠʠ ʚ ʛʦʥʢʝ ʵʢʠʧʘʞ ʜʦʣʞʝʥ ʧʨʠʥʷʪʴ ʤʝʨʳ ʢ ʫʤʝʥʴʰʝʥʠʶ ʢʨʝʥʘ. 

ʅʘ ʨʠʩ. 18 ʭʦʨʦʰʦ ʚʠʜʥʦ, ʯʪʦ ʢʨʝʥ 30Á ʷʚʣʷʝʪʩʷ ʜʣʷ ʜʘʥʥʦʡ ʷʭʪʳ ʢʨʠʪʠʯʝʩʢʠʤ. ɼʘʣʴʥʝʡʰʝʝ 
ʫʩʠʣʝʥʠʝ ʚʝʪʨʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʩʫʜʥʦ ʧʦʣʫʯʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʢʨʝʥ, ʧʨʠʚʦʜʠʪ ʫʞʝ ʥʝ ʢ ʧʦʚʳʰʝʥʠʶ 
ʩʢʦʨʦʩʪʠ, ʘ, ʥʘʦʙʦʨʦʪ, ʢ ʩʥʠʞʝʥʠʶ. ɿʥʘʯʠʪ, ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʵʪʦʛʦ ʢʨʝʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʫʤʝʥʴʰʠʪʴ 
ʧʣʦʱʘʜʴ ʧʘʨʫʩʥʦʩʪʠ, ʘ ʥʘ ʥʝʙʦʣʴʰʦʡ ʷʭʪʝ ʧʦʧʳʪʘʪʴʩʷ ʦʪʢʨʝʥʠʪʴ ʩʫʜʥʦ ʤʘʩʩʦʡ ʵʢʠʧʘʞʘ. 

ʇʨʠ ʢʨʝʥʝ ʥʝ ʪʦʣʴʢʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʨʘʩʪʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʥʦ ʠ ʫʭʫʜʰʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʨʘʙʦʪʳ ʧʘʨʫʩʥʦʛʦ ʚʦʦʨʫʞʝʥʠʷ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʢʣʦʥʥʦʩʪʴ ʷʭʪʳ ʧʨʠʚʦʜʠʪʴʩʷ ʢ ʚʝʪʨʫ. ɼʣʷ 
ʫʜʝʨʞʘʥʠʷ ʩʫʜʥʘ ʥʘ ʢʫʨʩʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʢʣʦʥʷʪʴ ʨʫʣʴ ʥʘ ʙʦʣʴʰʦʡ ʫʛʦʣ, ʯʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 
ʫʚʝʣʠʯʠʚʘʝʪ ʣʦʙʦʚʦʝ ʠʥʜʫʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʫʣʷ.  

ɺʦʟʜʫʰʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʦʨʧʫʩʘ ʷʭʪʳ, ʨʫʙʦʢ ʠ ʵʢʠʧʘʞʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʧʘʣʫʙʝ, 
ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʚʝʣʠʢʦ. ʆʥʦ ʜʦʩʪʠʛʘʝʪ ʟʘʤʝʪʥʦʡ ʚʝʣʠʯʠʥʳ ʪʦʣʴʢʦ ʚ ʩʠʣʴʥʳʡ ʚʝʪʝʨ ʠ ʥʘ ʢʫʨʩʝ 
ʙʝʡʜʝʚʠʥʜ. ɻʦʨʘʟʜʦ ʙʦʣʴʰʝʝ, ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʘʥʛʦʫʪʘ, ʧʘʨʫʩʦʚ ʠ ʪʘʢʝʣʘʞʘ, 
ʨʘʩʩʤʦʪʨʝʥʠʶ ʢʦʪʦʨʳʭ ʫʜʝʣʝʥʦ ʚʥʠʤʘʥʠʝ ʚ ʛʣ. 2 ʇʨʠʢʣʘʜʥʘʷ ʘʵʨʦʜʠʥʘʤʠʢʘ ʧʘʨʫʩʘ. 
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2 ɻʣʘʚʘ 2. ʇʨʠʢʣʘʜʥʘʷ ʘʵʨʦʜʠʥʘʤʠʢʘ ʧʘʨʫʩʘ. 

2.1 ʈʘʙʦʪʘ ʧʘʨʫʩʘ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʪʝʦʨʠʷ ʧʘʨʫʩʘ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʧʦʣʦʞʝʥʠʷʭ ʘʵʨʦʜʠʥʘʤʠʢʠ ʢʨʳʣʘ, ʵʣʝʤʝʥʪʳ ʢʦʪʦʨʦʡ 
ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʛʣʘʚʝ "ʕʣʝʤʝʥʪʳ ʪʝʦʨʠʠ ʧʘʨʫʩʥʦʡ ʷʭʪʳ" (ʩʤ. "ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʜʨʝʡʬʫ"). 
ʄʝʭʘʥʠʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʣʳ ʥʘ ʧʘʨʫʩʝ, ʠʟʛʦʪʦʚʣʝʥʥʦʤ ʠʟ ʪʢʘʥʠ, ʚ ʧʨʠʥʮʠʧʝ 
ʘʥʘʣʦʛʠʯʥʘ ʠ ʜʣʷ ʞʝʩʪʢʦʛʦ ʧʨʦʬʠʣʠʨʦʚʘʥʥʦʛʦ ʢʨʳʣʘ. ɺ ʣʶʙʦʤ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ ʧʘʨʫʩʘ 
ʜʦʣʞʥʘ ʨʘʟʚʠʪʴʩʷ ʮʠʨʢʫʣʷʮʠʷ ʧʦʪʦʢʘ ʚʦʟʜʫʭʘ, ʢʘʢ ʚʦʢʨʫʛ ʧʨʦʬʠʣʷ ʢʨʳʣʘ (ʩʤ. ʨʠʩ.8), ʯʪʦʙʳ 
ʧʦʷʚʠʣʘʩʴ ʧʦʜʲʝʤʥʘʷ ʩʠʣʘ. 

ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʘʵʨʦʜʠʥʘʤʠʢʘ ʧʘʨʫʩʘ ʠʟ ʪʢʘʥʠ ʠʤʝʝʪ ʨʷʜ ʩʫʱʝʩʪʚʝʥʥʳʭ ʦʪʣʠʯʠʡ ʦʪ ʞʝʩʪʢʦʛʦ 
ʢʨʳʣʘ, ʢʘʢʠʤ, ʥʘʧʨʠʤʝʨ, ʷʚʣʷʝʪʩʷ ʷʭʪʝʥʥʳʡ ʢʠʣʴ. ɺʩʣʝʜʩʪʚʠʝ ʵʣʘʩʪʠʯʥʦʩʪʠ ʪʢʘʥʠ ʧʘʨʫʩ ʠʟʤʝʥʷʝʪ 
ʩʚʦʡ ʧʨʦʬʠʣʴ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʦʪʦʢʘ ʚʦʟʜʫʭʘ. ʆʥ ʦʙʣʘʜʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʩʢʨʫʯʠʚʘʪʴʩʷ - ʠʟʤʝʥʷʪʴ 
ʫʛʦʣ ʘʪʘʢʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʝʪʨʫ ʧʦ ʚʳʩʦʪʝ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʦʣʫʯʠʚʰʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 
ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʬʠʣʝʡ ʩʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʪʦʣʩʪʦʡ ʚʭʦʜʷʱʝʡ ʢʨʦʤʢʦʡ ʧʘʨʫʩ ʠʤʝʝʪ ʦʩʪʨʫʶ 
ʧʝʨʝʜʥʶʶ ʢʨʦʤʢʫ ʠ ʚʳʧʫʢʣʦ-ʚʦʛʥʫʪʫʶ ʬʦʨʤʫ, ʦʙʨʘʟʦʚʘʥʥʫʶ ʪʦʥʢʠʤ ʤʘʪʝʨʠʘʣʦʤ. ʅʘʢʦʥʝʮ, 
ʧʝʨʝʜʥʝʡ ʢʨʦʤʢʦʡ ʧʘʨʫʩ ʤʦʞʝʪ ʢʨʝʧʠʪʴʩʷ ʢ ʤʘʯʪʝ, ʠʤʝʶʱʝʡ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʦʝ ʧʦʧʝʨʝʯʥʦʝ 
ʩʝʯʝʥʠʝ, ʯʪʦ ʚʥʦʩʠʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʚ ʢʘʨʪʠʥʫ ʦʙʪʝʢʘʥʠʷ ʧʘʨʫʩʘ ʧʦʪʦʢʦʤ ʠ ʚ 
ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʜʘʚʣʝʥʠʷ ʧʦ ʰʠʨʠʥʝ ʧʘʨʫʩʘ. 

 

ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʵʣʝʤʝʥʪʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʘʵʨʦʜʠʥʘʤʠʢʫ ʧʘʨʫʩʘ, ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʜʘʣʴʰʝ, ʥʦ 
ʜʣʷ ʥʘʯʘʣʘ ʫʩʪʘʥʦʚʠʤ ʚʣʠʷʥʠʝ ʩʦʩʪʘʚʣʷʶʱʠʭ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʣʳ ʥʘ ʜʚʠʞʝʥʠʝ ʷʭʪʳ ʧʨʠ 
ʨʘʟʣʠʯʥʳʭ ʢʫʨʩʘʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʪʨʘ. 

ɽʩʣʠ ʷʭʪʘ ʠʜʝʪ ʢʫʨʩʦʤ ʙʝʡʜʝʚʠʥʜ, ʪʦ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʥʘʙʝʛʘʶʱʝʛʦ ʧʦʪʦʢʘ ʚʦʟʜʫʭʘ ʥʘ ʧʘʨʫʩʘʭ, 
ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʦʜ ʫʛʣʦʤ ʘʪʘʢʠ a ʢ ʥʘʧʨʘʚʣʝʥʠʶ ʚʳʤʧʝʣʴʥʦʛʦ ʚʝʪʨʘ, ʚʦʟʥʠʢʘʝʪ ʨʝʟʫʣʴʪʠʨʫʶʱʘʷ 
ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʩʠʣʘ ɸ (ʨʠʩ. 19). ʇʦ ʘʥʘʣʦʛʠʠ ʩ ʞʝʩʪʢʠʤ ʢʨʳʣʦʤ ʵʪʫ ʩʠʣʫ ʤʦʞʥʦ ʨʘʟʣʦʞʠʪʴ ʥʘ 
ʜʚʝ ʩʦʩʪʘʚʣʷʶʱʠʝ: ʧʦʜʲʝʤʥʫʶ ʩʠʣʫ Y, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫʶ ʥʘʧʨʘʚʣʝʥʠʶ ʚʳʤʧʝʣʴʥʦʛʦ ʚʝʪʨʘ, ʠ 
ʣʦʙʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ X, ʜʝʡʩʪʚʫʶʱʝʝ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʚʝʪʨʘ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʵʪʠ ʩʠʣʳ ʤʳ ʙʫʜʝʤ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʘʩʩʤʦʪʨʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʘʨʫʩʘ ʠ ʚʩʝʛʦ ʧʘʨʫʩʥʦʛʦ ʚʦʦʨʫʞʝʥʠʷ ʚ ʮʝʣʦʤ.  

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʣʳ ɸ ʥʘ ʜʚʠʞʝʥʠʝ ʷʭʪʳ, ʧʨʝʜʩʪʘʚʠʤ ʝʝ ʚ 
ʚʠʜʝ ʜʚʫʭ ʜʨʫʛʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ: ʩʠʣʳ ʪʷʛʠ ʊ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʧʦ ʦʩʠ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ, ʠ 
ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʝʡ ʩʠʣʳ ʜʨʝʡʬʘ D. ʅʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʷʭʪʳ (ʧʫʪʴ) ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʝʝ ʢʫʨʩʘ 

ʥʘ ʚʝʣʠʯʠʥʫ ʫʛʣʘ ʜʨʝʡʬʘ , ʦʜʥʘʢʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʘʥʘʣʠʟʝ ʵʪʠʤ ʫʛʣʦʤ ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ.  

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʥʘ ʚʳʙʨʘʥʥʦʤ ʢʫʨʩʝ ʙʝʡʜʝʚʠʥʜ ʫʜʘʣʦʩʴ ʫʚʝʣʠʯʠʪʴ ʧʦʜʲʝʤʥʫʶ ʩʠʣʫ ʥʘ ʧʘʨʫʩʝ 
ʜʦ ʚʝʣʠʯʠʥʳ Y1, ʘ ʣʦʙʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʝ ʠʟʤʝʥʠʣʦʩʴ. ʉʠʣʳ Y1 ʠ X, ʙʫʜʫʯʠ ʩʣʦʞʝʥʥʳʤʠ ʧʦ 
ʧʨʘʚʠʣʫ ʩʣʦʞʝʥʠʷ ʚʝʢʪʦʨʦʚ, ʦʙʨʘʟʫʶʪ ʥʦʚʫʶ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʫʶ ʩʠʣʫ ɸ1. ʀʟʤʝʥʷʪʩʷ ʠ ʝʝ 
ʩʦʩʪʘʚʣʷʶʱʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʜʚʠʞʝʥʠʷ ʷʭʪʳ ʊ ʠ D. ɹʝʟ ʚʳʯʠʩʣʝʥʠʡ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʚ 
ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʜʲʝʤʥʦʡ ʩʠʣʳ ʫʚʝʣʠʯʘʪʩʷ ʠ ʩʠʣʘ ʪʷʛʠ, ʠ ʩʠʣʘ ʜʨʝʡʬʘ (ʨʠʩ. 20). 
ɸʥʘʣʦʛʠʯʥʦʝ ʧʦʩʪʨʦʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʣʦʙʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘ 
ʢʫʨʩʝ ʙʝʡʜʝʚʠʥʜ ʩʠʣʘ ʪʷʛʠ ʫʤʝʥʴʰʘʝʪʩʷ, ʘ ʩʠʣʘ ʜʨʝʡʬʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ 
ʧʣʘʚʘʥʠʠ ʚ ʣʘʚʠʨʦʚʢʫ ʵʢʠʧʘʞ ʷʭʪʳ ʜʦʣʞʝʥ ʩʪʨʝʤʠʪʴʩʷ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʜʦʙʠʪʴʩʷ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ 
ʧʘʨʫʩʘʭ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦʜʲʝʤʥʦʡ ʩʠʣʳ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ ʚʝʣʠʯʠʥʝ ʣʦʙʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. 
ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʜʣʷ ʦʩʪʨʳʭ ʢʫʨʩʦʚ ʥʝʦʙʭʦʜʠʤʘ ʨʘʙʦʪʘ ʧʘʨʫʩʘ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ 
ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʤ ʢʘʯʝʩʪʚʦʤ, ʢʦʪʦʨʦʝ ʯʠʩʣʝʥʥʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʦʪʥʦʰʝʥʠʠ ʧʦʜʲʝʤʥʦʡ ʩʠʣʳ ʢ 
ʣʦʙʦʚʦʤʫ ʩʦʧʨʦʪʠʚʣʝʥʠʶ.  

K = Y / X 
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(ʈʠʩ.19 ʉʭʝʤʘ ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʧʘʨʫʩʘ ʷʭʪʳ; ʦʩʥʦʚʥʳʝ ʫʛʣʦʚʳʝ ʧʘʨʘʤʝʪʨʳ ʜʚʠʞʝʥʠʷ ʠ 

ʫʩʪʘʥʦʚʢʠ ʧʘʨʫʩʦʚ: - ʧʫʪʴ ʷʭʪʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʳʤʧʝʣʴʥʦʤʫ ʚʝʪʨʫ; - ʫʛʦʣ ʜʨʝʡʬʘ; ʘ - ʫʛʦʣ 

ʘʪʘʢʠ ʧʘʨʫʩʘ; - ʫʛʦʣ ʫʩʪʘʥʦʚʢʠ ʧʘʨʫʩʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ɼʇ ʷʭʪʳ; Vʠ - ʩʢʦʨʦʩʪʴ ʠʩʪʠʥʥʦʛʦ ʚʝʪʨʘ; V - 
ʩʢʦʨʦʩʪʴ ʷʭʪʳ; Vʚ - ʩʢʦʨʦʩʪʴ ʚʳʤʧʝʣʴʥʦʛʦ ʚʝʪʨʘ; Vʥʚ - ʩʢʦʨʦʩʪʴ ʧʨʷʤʦ ʧʨʦʪʠʚ ʚʝʪʨʘ). 

ʆʪʤʝʪʠʤ, ʯʪʦ ʥʘ ʢʫʨʩʝ ʙʝʡʜʝʚʠʥʜ ʚʳʤʧʝʣʴʥʳʡ ʚʝʪʝʨ, ʷʚʣʷʶʱʠʡʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʩʣʦʞʝʥʠʷ 
ʚʝʢʪʦʨʦʚ ʠʩʪʠʥʥʦʛʦ ʚʝʪʨʘ ʠ ʜʚʠʞʝʥʠʷ ʷʭʪʳ, ʠʤʝʝʪ ʥʘʠʚʳʩʰʫʶ ʩʢʦʨʦʩʪʴ Vʚ (ʩʤ. ʨʠʩ. 19, ʙ), ʯʪʦ 
ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʚʝʣʠʯʠʥʝ ʦʙʝʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʣʳ - Y ʠ X. 

ʅʘ ʢʫʨʩʝ ʛʘʣʬʚʠʥʜ ʧʦʜʲʝʤʥʘʷ ʩʠʣʘ ʷʚʣʷʝʪʩʷ ʩʠʣʦʡ ʪʷʛʠ, ʘ ʣʦʙʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ - ʩʠʣʦʡ 
ʜʨʝʡʬʘ. ɽʩʣʠ ʣʦʙʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʫʚʝʣʠʯʠʪʴ, ʪʦ ʫʚʝʣʠʯʠʪʩʷ ʪʦʣʴʢʦ ʩʠʣʘ ʜʨʝʡʬʘ. ʆʜʥʘʢʦ ʥʘ 
ʭʦʜʦʚʳʝ ʢʘʯʝʩʪʚʘ ʷʭʪʳ ʵʪʦ ʚʣʠʷʝʪ ʚ ʟʘʤʝʪʥʦ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʝʤ ʥʘ ʢʫʨʩʝ ʙʝʡʜʝʚʠʥʜ, ʧʦʩʢʦʣʴʢʫ 
ʩʢʦʨʦʩʪʴ ʚʳʤʧʝʣʴʥʦʛʦ ʚʝʪʨʘ ʥʘ ʢʫʨʩʝ ʛʘʣʬʚʠʥʜ ʩʥʠʟʠʣʘʩʴ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʝʣʠʯʠʥʘ ʩʠʣʳ 
ʜʨʝʡʬʘ ʤʝʥʴʰʝ. 
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ʈʠʩ. 20 ʈʦʣʴ ʩʦʩʪʘʚʣʷʶʱʠʭ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʣʳ ʥʘ ʨʘʟʣʠʯʥʳʭ ʢʫʨʩʘʭ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʚʳʤʧʝʣʴʥʦʛʦ ʚʝʪʨʘ. 

ʅʘ ʢʫʨʩʝ ʙʘʢʰʪʘʛ ʧʘʨʫʩ ʨʘʙʦʪʘʝʪ ʥʘ ʙʦʣʴʰʠʭ ʫʛʣʘʭ ʘʪʘʢʠ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʦʜʲʝʤʥʘʷ ʩʠʣʘ 
ʦʢʘʟʳʚʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʣʦʙʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. ɽʩʣʠ ʫʚʝʣʠʯʠʪʴ ʣʦʙʦʚʦʝ 
ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʪʦ ʪʷʛʘ ʠ ʩʠʣʘ ʜʨʝʡʬʘ ʫʚʝʣʠʯʘʪʩʷ. ʇʨʠ ʚʦʟʨʘʩʪʘʥʠʠ ʧʦʜʲʝʤʥʦʡ ʩʠʣʳ ʪʷʛʘ ʪʘʢʞʝ 
ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʩʠʣʘ ʜʨʝʡʬʘ ʫʤʝʥʴʰʘʝʪʩʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ ʢʫʨʩʝ ʙʘʢʰʪʘʛ ʨʦʩʪ ʠ ʧʦʜʲʝʤʥʦʡ 
ʩʠʣʳ ʠ (ʠʣʠ) ʣʦʙʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪ ʪʷʛʫ. ʉʠʣʘ ʜʨʝʡʬʘ ʪʝʤ ʙʦʣʴʰʝ, ʯʝʤ ʙʦʣʴʰʝ 
ʣʦʙʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ. ʅʘ ʢʫʨʩʝ ʬʦʨʜʝʚʠʥʜ ʫʛʦʣ ʘʪʘʢʠ ʧʘʨʫʩʘ ʙʣʠʟʦʢ ʢ 90Á, ʧʦʵʪʦʤʫ ʧʦʜʲʝʤʥʘʷ 
ʩʠʣʘ ʥʘ ʧʘʨʫʩʝ ʨʘʚʥʘ ʥʫʣʶ, ʘ ʣʦʙʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʧʦ ʦʩʠ ʜʚʠʞʝʥʠʷ ʷʭʪʳ ʠ 
ʩʪʘʥʦʚʠʪʩʷ ʩʠʣʦʡ ʪʷʛʠ. ʉʠʣʘ ʜʨʝʡʬʘ ʨʘʚʥʘ ʥʫʣʶ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ ʢʫʨʩʝ ʬʦʨʜʝʚʠʥʜ ʜʣʷ 
ʫʚʝʣʠʯʝʥʠʷ ʩʠʣʳ ʪʷʛʠ ʥʫʞʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʣʦʙʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʘʨʫʩʥʦʛʦ ʚʦʦʨʫʞʝʥʠʷ, ʯʪʦ ʥʘ 
ʛʦʥʦʯʥʳʭ ʷʭʪʘʭ ʜʦʩʪʠʛʘʝʪʩʷ ʧʦʩʪʘʥʦʚʢʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʘʨʫʩʦʚ - ʩʧʠʥʘʢʝʨʘ ʠ ʙʣʫʧʝʨʘ, 
ʠʤʝʶʱʠʭ ʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ ʠ ʧʣʦʭʦ ʦʙʪʝʢʘʝʤʫʶ ʬʦʨʤʫ.  

ʆʪʤʝʪʠʤ, ʯʪʦ ʥʘ ʢʫʨʩʝ ʬʦʨʜʝʚʠʥʜ ʥʘ ʧʘʨʫʩʘ ʜʝʡʩʪʚʫʝʪ ʚʳʤʧʝʣʴʥʳʡ ʚʝʪʝʨ ʤʠʥʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ, 
ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʥʘ ʧʘʨʫʩʘ ʜʝʡʩʪʚʫʶʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʫʤʝʨʝʥʥʳʝ ʩʠʣʳ. 

2.2 ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʪʳ ʧʘʨʫʩʘ ʢʘʢ ʢʨʳʣʘ. 

 

ʊʦʣʴʢʦ ʧʨʠ ʥʝʙʦʣʴʰʦʤ ʟʥʘʯʝʥʠʠ ʫʛʣʘ ʘʪʘʢʠ, ʢʦʛʜʘ ʥʘ ʦʩʪʨʦʤ ʠ ʪʦʥʢʦʤ ʧʨʦʬʠʣʝ ʝʱʝ ʥʝ ʦʙʨʘʟʫʝʪʩʷ 
ʧʦʜʲʝʤʥʘʷ ʩʠʣʘ, ʧʘʨʫʩ ʦʙʪʝʢʘʝʪʩʷ ʧʦʪʦʢʦʤ ʚʦʟʜʫʭʘ, ʦʜʠʥʘʢʦʚʦ ʧʣʘʚʥʳʤ ʩ ʥʠʞʥʝʡ ʠ ʩ ʚʝʨʭʥʝʡ 
ʩʪʦʨʦʥʳ. ʇʨʠ ʥʝʙʦʣʴʰʦʤ ʫʚʝʣʠʯʝʥʠʠ ʫʛʣʘ ʘʪʘʢʠ ʢʨʠʪʠʯʝʩʢʘʷ ʪʦʯʢʘ ʧʝʨʝʤʝʱʘʝʪʩʷ ʥʘ ʥʠʞʥʶʶ 
ʩʪʦʨʦʥʫ ʧʨʦʬʠʣʷ ʠ ʧʦʪʦʢʫ ʧʨʠʭʦʜʠʪʩʷ ʦʛʠʙʘʪʴ ʦʩʪʨʫʶ ʢʨʦʤʢʫ ʩ ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʴʶ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫ 
ʚʭʦʜʷʱʝʡ ʢʨʦʤʢʠ ʦʙʨʘʟʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʟʨʝʞʝʥʠʝ ʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ʵʪʦʛʦ ʨʘʟʨʝʞʝʥʠʷ 
ʧʦʛʨʘʥʠʯʥʳʡ ʩʣʦʡ ʦʪʨʳʚʘʝʪʩʷ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʬʠʣʷ, ʦʙʨʘʟʫʷ ʥʘ ʝʛʦ ʩʧʠʥʢʝ ʚʠʭʨʝʚʦʡ ʧʫʟʳʨʴ. 
ʇʨʠ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʧʦʪʦʢ ʙʳʩʪʨʦ ʧʦʛʣʦʱʘʝʪ ʵʥʝʨʛʠʶ ʚʠʭʨʝʡ ʠ ʩʣʦʡ ʚʥʦʚʴ 
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ʧʨʠʩʦʝʜʠʥʷʝʪʩʷ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʬʠʣʷ ʥʘ ʥʝʢʦʪʦʨʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʚʭʦʜʷʱʝʡ ʢʨʦʤʢʠ (ʨʠʩ. 21).  

ɺʠʭʨʝʚʦʡ ʧʫʟʳʨʴ, ʨʘʟʤʝʨʳ ʢʦʪʦʨʦʛʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʫʛʣʘ ʘʪʘʢʠ, ʚʥʦʩʠʪ 
ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʥʠʞʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚʜʦʣʴ ʧʦʜʚʝʪʨʝʥʥʦʡ ʩʪʦʨʦʥʳ 
ʧʘʨʫʩʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʥʥʳʤ ʥʘ ʨʠʩ.10 ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʜʘʚʣʝʥʠʷ ʥʘ ʞʝʩʪʢʦʤ ʧʨʦʬʠʣʝ ʩ 
ʪʦʣʩʪʦʡ ʩʢʨʫʛʣʝʥʥʦʡ ʧʝʨʝʜʥʝʡ ʢʨʦʤʢʦʡ. ʅʘʧʦʤʥʠʤ, ʯʪʦ ʠʤʝʥʥʦ ʨʘʟʨʝʞʝʥʠʝ ʥʘ ʧʦʜʚʝʪʨʝʥʥʦʡ 
ʩʪʦʨʦʥʝ ʧʘʨʫʩʘ ʠʛʨʘʝʪ ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʚ ʩʦʟʜʘʥʠʠ ʧʦʜʲʝʤʥʦʡ ʩʠʣʳ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʠʣʳ ʪʷʛʠ ʥʘ 
ʦʩʪʨʳʭ ʢ ʚʝʪʨʫ ʢʫʨʩʘʭ.  

ʅʘ ʨʠʩ. 21 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʟʘʤʝʨʦʚ ʨʘʟʨʝʞʝʥʠʷ ʥʘ ʞʝʩʪʢʦʤ ʚʳʧʫʢʣʦ-ʚʦʛʥʫʪʦʤ ʧʨʦʬʠʣʝ, 
ʘʥʘʣʦʛʠʯʥʦ ʧʘʨʫʩʫ. ʅʘ ʤʘʣʳʭ ʫʛʣʘʭ ʘʪʘʢʠ ʧʨʦʬʠʣʴ ʦʙʪʝʢʘʝʪʩʷ ʧʣʘʚʥʳʤ ʣʘʤʠʥʘʨʥʳʤ ʧʦʪʦʢʦʤ.  

ʇʨʠ a = 4Á ʥʘʯʠʥʘʝʪʝ ʦʪʨʳʚ ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ. ɺ ʵʪʦʪ ʤʦʤʝʥʪ ʜʦʩʪʠʛʘʝʪʩʷ ʥʘʠʚʳʩʰʝʝ 
ʨʘʟʨʝʞʝʥʠʝ, ʧʠʢ ʢʦʪʦʨʦʛʦ ʨʘʩʧʦʣʦʞʝʥ ʚʙʣʠʟʠ ʚʭʦʜʷʱʝʡ ʢʨʦʤʢʠ.  

ʇʨʠ a = 60 ʚʠʭʨʝʚʦʡ ʧʫʟʳʨʴ ʟʘʥʠʤʘʝʪ ʥʘ ʧʦʜʚʝʪʨʝʥʥʦʡ ʩʪʦʨʦʥʝ ʦʢʦʣʦ 25% ʭʦʨʜʳ ʧʨʦʬʠʣʷ b. 
ʈʘʟʨʝʞʝʥʠʝ ʫʤʝʥʴʰʘʝʪʩʷ, ʠ ʵʧʶʨʘ ʝʛʦ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʧʣʘʚʥʦʡ.  

ʇʨʠ a = 10Á ʧʫʟʳʨʴ ʦʭʚʘʪʳʚʘʝʪ ʚʩʶ ʰʠʨʠʥʫ ʧʨʦʬʠʣʷ, ʝʛʦ ʪʦʣʱʠʥʘ ʩʦʩʪʘʚʣʷʝʪ 3,5% b. ɼʘʚʣʝʥʠʝ 
ʧʦʚʳʰʘʝʪʩʷ ʚ 2,5 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʟʨʝʞʝʥʠʝʤ ʧʨʠ a = 4Á; ʧʠʢʘ ʨʘʟʨʝʞʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ - 
ʦʥʦ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʦ ʧʦ ʚʩʝʡ ʰʠʨʠʥʝ ʧʨʦʬʠʣʷ. ɿʥʘʯʠʪ, ʧʦʜʲʝʤʥʘʷ ʩʠʣʘ ʩʫʱʝʩʪʚʝʥʥʦ 
ʩʥʠʟʠʣʘʩʴ, ʘ ʣʦʙʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʦʟʨʦʩʣʦ (ʩʤ. ʨʠʩ. 27).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʢʫʨʩʝ ʙʝʡʜʝʚʠʥʜ ʫʚʝʣʠʯʝʥʠʝ ʫʛʣʘ ʘʪʘʢʠ ʧʘʨʫʩʘ ʢ ʚʳʤʧʝʣʴʥʦʤʫ ʚʝʪʨʫ ʙʦʣʝʝ 5-
6Á ʥʝʞʝʣʘʪʝʣʴʥʦ. ʅʘ ʨʝʘʣʴʥʦʤ ʧʘʨʫʩʝ ʚʠʭʨʝʚʦʡ ʧʫʟʳʨʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʚʠʜʠʤʳʡ ʛʣʘʟʫ 
ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʚʘʣʠʢ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʡʩʷ ʧʦ ʚʩʝʡ ʚʳʩʦʪʝ ʧʘʨʫʩʘ. ʏʝʤ ʙʦʣʴʰʝ ʚʳʙʨʘʥ ʰʢʦʪ, 
ʪʝʤ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʦʜʚʝʪʨʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʘʨʫʩʘ ʟʘʭʚʘʪʳʚʘʝʪʩʷ ʚʠʭʨʝʚʳʤ ʚʘʣʠʢʦʤ, 
ʫʤʝʥʴʰʘʷ ʧʦʜʲʝʤʥʫʶ ʩʠʣʫ.  

ɼʣʷ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʛʣʘ ʘʪʘʢʠ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʥʜʠʢʘʪʦʨʳ ʦʙʪʝʢʘʥʠʷ ʚ 
ʚʠʜʝ ʣʝʥʪʦʯʝʢ ʠʟ ʪʦʥʢʦʡ ʪʢʘʥʠ, ʟʘʢʨʝʧʣʝʥʥʳʭ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʧʝʨʝʜʥʝʡ 
ʰʢʘʪʦʨʠʥʳ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ ʧʘʨʫʩʘ (ʨʠʩ.22). 
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ʊʘʢʠʤ ʤʝʩʪʦʤ ʷʚʣʷʝʪʩʷ ʪʦʯʢʘ ɹ 
ʚʦʟʚpaʪa ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ ʢ 
ʧʦʚʝʨʭʥʦʩʪʠ ʧʘʨʫʩʘ. ʇʨʠ ʫʛʣʝ 
ʘʪʘʢʠ a = 5Á ʦʥʘ ʦʪʩʪʦʠʪ ʦʪ 
ʧʝʨʝʜʥʝʡ ʰʢʘʪʦʨʠʥʳ ʧʨʠʤʝʨʥʦ ʥʘ 
15% ʰʠʨʠʥʳ ʧʘʨʫʩʘ ʚ ʢʘʞʜʦʤ ʝʛʦ 
ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ. ʂʘʢ ʪʦʣʴʢʦ 
ʚʠʭʨʝʚʦʡ ʧʫʟʳʨʴ ʜʦʩʪʠʛʥʝʪ ʵʪʦʡ 
ʪʦʯʢʠ, ʣʝʥʪʦʯʢʘ ʠʥʜʠʢʘʪʦʨʘ ʥʘ 
ʧʦʜʚʝʪʨʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʘʨʫʩʘ, 
ʨʘʥʝʝ ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘʟʘʜ ʧʦ 
ʧʦʪʦʢʫ ʚʦʟʜʫʭʘ, ʦʪʢʣʦʥʠʪʩʷ ʚʚʝʨʭ ʠ 
ʚʧʝʨʝʜ, ʫʢʘʟʳʚʘʷ ʥʘ 
ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʟʜʝʩʴ ʚʠʭʨʝʡ. 
ɼʘʣʴʥʝʡʰʝʝ ʚʳʙʠʨʘʥʠʝ ʰʢʦʪʦʚ - 
ʫʚʝʣʠʯʝʥʠʝ ʫʛʣʘ ʘʪʘʢʠ - ʥʝ ʪʦʣʴʢʦ 
ʙʝʩʧʦʣʝʟʥʦ, ʥʦ ʜʘʞʝ ʚʨʝʜʥʦ, ʪʘʢ 
ʢʘʢ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʴʰʦʡ ʧʦʪʝʨʝ 
ʧʦʜʲʝʤʥʦʡ ʩʠʣʳ. 

ʋʩʪʘʥʦʚʢʘ ʪʨʝʭ-ʯʝʪʳʨʝʭ ʧʦʜʦʙʥʳʭ 
ʠʥʜʠʢʘʪʦʨʦʚ, ʨʘʚʥʦʤʝʨʥʦ 
ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʧʦ ʚʳʩʦʪʝ ʩʪʘʢʩʝʣʷ, ʦʙʣʝʛʯʘʝʪ ʨʫʣʝʚʦʤʫ ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʢʫʨʩʘ ʧʨʠ ʣʘʚʠʨʦʚʢʝ. 
ɺʳʙʨʘʚ ʥʘʠʚʳʛʦʜʥʝʡʰʠʤ ʦʙʨʘʟʦʤ ʰʢʦʪʳ ʜʣʷ ʜʘʥʥʦʛʦ ʢʫʨʩʘ, ʚʝʜʫʪ ʷʭʪʫ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 
ʠʥʜʠʢʘʪʦʨʳ ʥʘ ʥʘʚʝʪʨʝʥʥʦʡ ʩʪʦʨʦʥʝ ʩʪʘʢʩʝʣʷ ʩʣʝʛʢʘ ʧʦʜʨʘʛʠʚʘʣʠ, ʘ ʥʘ ʧʦʜʚʝʪʨʝʥʥʦʡ ʙʳʣʠ 
ʚʳʪʷʥʫʪʳ ʚ ʩʪʦʨʦʥʫ ʟʘʜʥʝʡ ʰʢʘʪʦʨʠʥʳ (ʨʠʩ. 23).  

ʇʨʠʯʠʥʦʡ ʧʘʜʝʥʠʷ ʧʦʜʲʝʤʥʦʡ ʩʠʣʳ ʥʘ ʧʘʨʫʩʝ ʷʚʣʷʝʪʩʷ ʩʨʳʚ ʧʦʪʦʢʘ ʩ ʝʛʦ ʧʦʜʚʝʪʨʝʥʥʦʡ ʩʪʦʨʦʥʳ 
ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʫʛʣʘ ʘʪʘʢʠ (ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʜʙʠʨʘʥʠʶ ʰʢʦʪʦʚ ʠʣʠ ʫʚʘʣʠʚʘʥʠʶ ʷʭʪʳ), ʧʦʵʪʦʤʫ 
ʛʣʘʚʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʠʥʜʠʢʘʪʦʨʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʧʦʜʚʝʪʨʝʥʥʦʡ ʩʪʦʨʦʥʝ. ɽʩʣʠ ʦʥʠ ʥʘʯʠʥʘʶʪ 
ʧʦʜʥʠʤʘʪʴʩʷ ʠ ʩʦʚʝʨʰʘʪʴ ʙʝʩʧʦʨʷʜʦʯʥʳʝ ʜʚʠʞʝʥʠʷ, ʟʥʘʯʠʪ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʚʝʩʪʠ ʷʭʪʫ ʢ ʚʝʪʨʫ 
ʠʣʠ ʧʦʪʨʘʚʠʪʴ ʰʢʦʪʳ. 

ʋʛʦʣ ʘʪʘʢʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʦʜʲʝʤʥʘʷ ʩʠʣʘ ʧʝʨʝʩʪʘʝʪ ʨʘʩʪʠ, ʥʘʟʳʚʘʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠʤ ʫʛʣʦʤ ʘʪʘʢʠ. 

ɽʛʦ ʚʝʣʠʯʠʥʘ ʟʘʚʠʩʠʪ ʦʪ ʛʣʫʙʠʥʳ ʠ ʬʦʨʤʳ "ʧʫʟʘ" ʧʘʨʫʩʘ, ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʜʣʠʥʝʥʠʷ (ʦʥʦ ʜʣʷ 
ʧʘʨʫʩʦʚ ʚʳʯʠʩʣʷʝʪʩʷ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʜʣʷ ʢʠʣʝʡ ʠ ʨʫʣʝʡ), ʥʘʣʠʯʠʷ ʫ ʧʝʨʝʜʥʝʡ ʰʢʘʪʦʨʠʥʳ ʤʘʯʪʳ ʠʣʠ 
ʦʙʪʝʢʘʪʝʣʷ ʰʪʘʛʘ. 

ʈʠʩ. 23. ʇʦʚʝʜʝʥʠʝ ʠʥʜʠʢʘʪʦʨʦʚ ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʛʣʘ ʘʪʘʢʠ ʧʘʨʫʩʘ. 

ɺ ʩʣʘʙʳʡ ʚʝʪʝʨ ʧʦʪʦʢ ʚʦʟʜʫʭʘ 
ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʤʝʥʴʰʠʭ ʫʛʣʘʭ 
ʘʪʘʢʠ, ʯʝʤ ʚ ʩʠʣʴʥʳʡ. ʇʨʠ 
ʧʦʩʪʘʥʦʚʢʝ ʩʪʘʢʩʝʣʷ ʧʝʨʝʜ ʛʨʦʪʦʤ 
ʙʣʘʛʦʜʘʨʷ ʧʦʚʳʰʝʥʠʶ ʩʢʦʨʦʩʪʠ 
ʧʦʪʦʢʘ ʚ ʟʘʟʦʨʝ ʤʝʞʜʫ ʦʙʦʠʤʠ 
ʧʘʨʫʩʘʤʠ ʤʦʤʝʥʪ ʩʨʳʚʘ 
ʩʜʚʠʛʘʝʪʩʷ ʚ ʩʪʦʨʦʥʫ ʙʦʣʴʰʠʭ 
ʫʛʣʦʚ ʘʪʘʢ. ʆʙʨʘʪʥʦʝ ʜʝʡʩʪʚʠʝ 
ʦʢʘʟʳʚʘʝʪ ʤʘʯʪʘ, ʩʨʳʚʘʶʱʠʝʩʷ ʩ 
ʥʝʝ ʥʘ ʧʦʜʚʝʪʨʝʥʥʫʶ ʩʪʦʨʦʥʫ 
ʧʘʨʫʩʘ ʚʠʭʨʠ ʩʧʦʩʦʙʩʪʚʫʶ ʩʨʳʚʫ 

ʧʦʪʦʢʘ ʧʨʠ ʤʝʥʴʰʠʭ ʫʛʣʘ ʘʪʘʢʠ.  

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʫʛʣʘ ʘʪʘʢʠ ʩʚʝʨʭ ʢʨʠʪʠʯʝʩʢʦʛʦ ʧʦʜʲʝʤʥʘʷ ʩʠʣʘ ʧʘʜʘʝʪ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘʩʪʝʪ 
ʣʦʙʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ. ʇʨʠ a = 90Á ʧʦʜʲʝʤʥʘʷ ʩʠʣʘ ʥʘ ʧʘʨʫʩʝ ʥʝ ʩʦʟʜʘʝʪʩʷ: ʦʥ ʦʙʣʘʜʘʝʪ ʣʠʰʴ 
ʣʦʙʦʚʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ. 

ʇʦʣʷʨʘ ʧʘʨʫʩʘ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ ʧʘʨʫʩʘ ʷʚʣʷʝʪʩʷ ʧʦʣʷʨʘ - ʛʨʘʬʠʢ 
ʠʟʤʝʥʝʥʠʷ ʧʦʜʲʝʤʥʦʡ ʩʠʣʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʣʦʙʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ ʫʛʣʘ ʘʪʘʢʠ (ʨʠʩ. 24, ʘ). 
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ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʣʷʨʫ ʤʦʞʥʦ ʙʳʣʦ ʧʨʠʤʝʥʠʪʴ ʢ ʧʘʨʫʩʫ ʣʶʙʳʭ ʨʘʟʤʝʨʦʚ, ʧʦ ʦʩʷʤ ʢʦʦʨʜʠʥʘʪ 
ʦʪʢʣʘʜʳʚʘʶʪ ʥʝ ʟʥʘʯʝʥʠʷ ʩʠʣ, ʘ ʙʝʟʨʘʟʤʝʨʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʦʜʲʝʤʥʦʡ ʩʠʣʳ ʉʫ ʠ ʣʦʙʦʚʦʛʦ 
ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʉʭ. ɼʘʥʥʳʝ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʦʣʷʨʳ ʧʦʣʫʯʘʶʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʜʫʚʦʢ ʤʦʜʝʣʝʡ 
ʧʘʨʫʩʦʚ ʚ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʪʨʫʙʘʭ.  

ʉ ʧʦʤʦʱʴʶ ʧʦʣʷʨʳ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚʝʣʠʯʠʥʳ ʧʦʜʲʝʤʥʦʡ ʩʠʣʳ ʠ ʣʦʙʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʘ 
ʪʘʢʞʝ ʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ - ʧʨʦʝʢʮʠʡ ʥʘ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʷʭʪʳ. ʆʧʫʩʪʠʚ, ʥʘʧʨʠʤʝʨ, ʠʟ ʪʦʯʢʠ 
ʧʦʣʷʨʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʫʛʣʫ ʘʪʘʢʠ a = 20Á, ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʥʘ ʦʩʴ ʜʚʠʞʝʥʠʷ ʷʭʪʳ, ʤʦʞʥʦ ʥʘʡʪʠ 
ʚʝʣʠʯʠʥʫ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʠʣʳ ʪʷʛʠ ʉʪ ʢʘʢ ʦʪʨʝʟʢʘ ʧʨʷʤʦʡ ɸʆ. ɼʣʠʥʘ ʩʘʤʦʛʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ ɸɺ 
ʙʫʜʝʪ ʥʝ ʯʪʦ ʠʥʦʝ, ʢʘʢ ʢʦʵʬʬʠʮʠʝʥʪ ʩʠʣʳ ʜʨʝʡʬʘ Cd. ʋʤʥʦʞʠʚ ʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʉʪ ʠ ʉd ʥʘ ʧʣʦʱʘʜʴ ʧʘʨʫʩʘ S ʠ ʩʢʦʨʦʩʪʥʦʡ ʥʘʧʦʨ (  * v**2) / 2, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 
ʚʝʣʠʯʠʥʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʠʣ.  

ʇʦʣʷʨʘ ʧʘʨʫʩʘ ʧʦʟʚʦʣʷʝʪ 
ʦʧʨʝʜʝʣʠʪʴ ʥʘʠʚʳʛʦʜʥʝʡʰʠʡ ʫʛʦʣ 
ʫʩʪʘʥʦʚʢʠ ʧʘʨʫʩʦʚ ʥʘ ʜʘʥʥʦʤ ʢʫʨʩʝ 
ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʝʪʨʫ. 
ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʷʛʘ, ʦʯʝʚʠʜʥʦ, 
ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʦʤ ʢ 
ʦʩʠ ʜʚʠʞʝʥʠʷ ʷʭʪʳ, ʢʦʪʦʨʳʡ 
ʦʜʥʦʚʨʝʤʝʥʥʦ ʷʚʣʷʝʪʩʷ 
ʢʘʩʘʪʝʣʴʥʦʡ ʢ ʧʦʣʷʨʝ. ʋʛʦʣ ʘʪʘʢʠ a 
= 14Á, ʦʧʨʝʜʝʣʷʝʤʳʡ ʪʦʯʢʦʡ 
ʢʘʩʘʥʠʷ ʉ, ʙʫʜʝʪ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʥʘʠʚʳʛʦʜʥʝʡʰʠʤ. 
ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʝʤʫ ʫʛʦʣ 
ʫʩʪʘʥʦʚʢʠ ʧʘʨʫʩʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ɼʇ 

ʷʭʪʳ ʥʝʩʣʦʞʥʦ ʥʘʡʪʠ, ʚʳʯʪʷ ʠʟ 
ʢʫʨʩʦʚʦʛʦ ʫʛʣʘ (ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʚʳʤʧʝʣʴʥʦʤʫ ʚʝʪʨʫ ʜʨʝʡʬ ) ʠ 
ʫʛʦʣ ʘʪʘʢʠ a (ʩʤ. ʨʠʩ.19). 

ʅʝʩʣʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʘʥʘʣʦʛʠʯʥʳʝ 
ʧʦʩʪʨʦʝʥʠʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʟʥʘʯʝʥʠʡ ʢʫʨʩʦʚʦʛʦ ʫʛʣʘ ʠ 
ʦʧʨʝʜʝʣʠʪʴ ʥʘʠʚʳʛʦʜʥʝʡʰʠʝ ʫʛʣʳ 
ʫʩʪʘʥʦʚʢʠ ʧʘʨʫʩʘ ʠ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʫʛʣʳ ʘʪʘʢʠ. 
ʄʦʞʥʦ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʜʣʷ ʜʘʥʥʦʛʦ 
ʧʘʨʫʩʘ ʧʦʯʪʠ ʥʘ ʚʩʝʭ ʦʩʪʨʳʭ ʫʛʣʘʭ 
ʢ ʚʝʪʨʫ, ʚʧʣʦʪʴ ʜʦ ʙʘʢʰʪʘʛʘ, 
ʥʘʠʚʳʛʦʜʥʝʡʰʠʝ ʫʛʣʳ ʘʪʘʢʠ ʙʣʠʟʢʠ 
ʠ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 14-15Á. 

ʉʢʨʫʯʠʚʘʥʠʝ ʧʘʨʫʩʘ. ʉ ʚʳʙʦʨʦʤ 
ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʛʣʘ ʘʪʘʢʠ ʧʘʨʫʩʘ 
ʩʚʷʟʘʥʦ ʝʛʦ ʩʚʦʡʩʪʚʦ ʩʢʨʫʯʠʚʘʪʴʩʷ, 
ʪ. ʝ. ʠʟʤʝʥʷʪʴ ʫʛʦʣ ʘʪʘʢʠ ʧʦ 
ʚʳʩʦʪʝ. ʇʨʠ ʚʳʙʠʨʘʥʠʠ ʰʢʦʪʦʚ 
ʫʜʘʝʪʩʷ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʪʦʣʴʢʦ 
ʥʠʞʥʶʶ ʪʨʝʪʴ ʧʘʨʫʩʘ; ʚ ʚʝʨʭʥʝʡ 
ʞʝ ʯʘʩʪʠ ʪʢʘʥʴ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 
ʥʝʩʢʦʣʴʢʦ ʦʪʢʣʦʥʷʪʴʩʷ ʥʘ 
ʧʦʜʚʝʪʝʨ, ʫʤʝʥʴʰʘʷ ʪʝʤ ʩʘʤʳʤ 
ʫʛʦʣ ʘʪʘʢʠ. ɽʩʣʠ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʪʴ 

ʩʧʝʮʠʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʢʦʥʪʨʦʣʷ ʩʢʨʫʯʠʚʘʥʠʷ ʧʘʨʫʩʘ, ʪʦ ʨʘʟʥʦʩʪʴ ʚ ʫʛʣʘʭ ʘʪʘʢʠ ʠʣʠ ʫʛʦʣ 
ʩʢʨʫʯʠʚʘʥʠʷ ʤʦʞʝʪ ʜʦʩʪʠʯʴ 20Á. ɸ ʪʘʢ ʢʘʢ ʧʘʨʫʩ ʚʳʙʠʨʘʶʪ, ʦʨʠʝʥʪʠʨʫʷʩʴ ʥʘ ʧʦʚʝʜʝʥʠʝ ʝʛʦ 
ʚʝʨʭʥʝʡ ʯʘʩʪʠ (ʧʦʢʘ ʥʝ ʧʝʨʝʩʪʘʥʝʪ ʟʘʧʦʣʘʩʢʠʚʘʪʴ ʪʢʘʥʴ ʫ ʧʝʨʝʜʥʝʡ ʰʢʘʪʦʨʠʥʳ), ʪʦ ʥʠʞʥʷʷ ʯʘʩʪʴ 
ʦʢʘʟʳʚʘʝʪʩʷ ʨʘʙʦʪʘʶʱʝʡ ʩ ʠʟʙʳʪʦʯʥʳʤʠ ʫʛʣʘʤʠ ʘʪʘʢʠ. ɿʜʝʩʴ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʩʨʳʚ ʧʦʪʦʢʘ ʩ 
ʧʦʜʚʝʪʨʝʥʥʦʡ ʩʪʦʨʦʥʳ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʧʘʩʪʴ ʧʦʜʲʝʤʥʘʷ ʩʠʣʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʷʛʘ ʩʢʨʫʯʝʥʥʦʛʦ 
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ʧʘʨʫʩʘ ʦʢʘʟʳʚʘʝʪʩʷ ʥʠʞʝ, ʯʝʤ ʝʩʣʠ ʙʳ ʢʘʞʜʦʝ ʝʛʦ ʩʝʯʝʥʠʝ ʧʦ ʚʳʩʦʪʝ ʠʤʝʣʦ ʦʧʪʠʤʘʣʴʥʳʡ ʫʛʦʣ 
ʘʪʘʢʠ.  

ʆʩʦʙʝʥʥʦ ʩʠʣʴʥʦ ʟʘʤʝʪʥʦ ʩʢʨʫʯʠʚʘʥʠʝ ʧʘʨʫʩʘ ʥʘ ʧʦʣʥʳʭ ʢʫʨʩʘʭ ʠ ʧʨʠ ʩʚʝʞʝʤ ʚʝʪʨʝ, ʢʦʛʜʘ ʰʢʦʪʳ 
ʧʦʪʨʘʚʣʝʥʳ ʠ ʥʦʢ ʛʠʢʘ ʟʘʜʠʨʘʝʪʩʷ ʚʚʝʨʭ. ʇʨʠ ʵʪʦʤ ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʧʘʨʫʩʘ ʫʭʦʜʠʪ ʧʦʜ ʚʝʪʝʨ ʠ ʧʦʯʪʠ 
ʟʘʧʦʣʘʩʢʠʚʘʝʪ, ʘ ʥʠʞʥʷʷ ʨʘʙʦʪʘʝʪ ʧʦʜ ʩʣʠʰʢʦʤ ʙʦʣʴʰʠʤ ʫʛʣʦʤ ʘʪʘʢʠ.  

ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʩʢʨʫʯʠʚʘʥʠʷ ʛʨʦʪʘ ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʷʭʪ ʧʨʠʤʝʥʷʶʪ ʦʪʪʷʞʢʠ ʛʠʢʘ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ 
ʟʘʜʠʨʘʥʠʶ ʥʦʢʘ ʚʚʝʨʭ, ʘ ʪʘʢʞʝ ʧʨʦʚʦʜʢʫ ʛʠʢʘ-ʰʢʦʪʘ ʩ ʦʜʥʠʤ ʠʣʠ ʜʚʫʤʷ ʧʦʧʝʨʝʯʥʳʤʠ ʧʦʛʦʥʘʤʠ, 
ʧʨʦʩʪʠʨʘʶʱʠʤʠʩʷ ʥʘ ʚʩʶ ʰʠʨʠʥʫ ʷʭʪʳ. ʇʨʠ ʤʝʱʝʥʠʠ ʧʦʣʟʫʥʘ ʛʠʢʘ-ʰʢʦʪʘ ʢ ʙʦʨʪʫ ʷʭʪʳ ʪʷʛʘ ʰʢʦʪʦʚ 
ʩʪʘʥʦʚʠʪʩʷ ʧʦʯʪʠ ʚʝʨʪʠʢʘʣʴʥʦʡ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʫʜʘʝʪʩʷ ʜʝʨʞʘʪʴ ʟʘʜʥʶʶ ʰʢʘʪʦʨʠʥʫ ʧʘʨʫʩʘ ʥʘ 
ʦʩʪʨʳʭ ʢʫʨʩʘʭ ʙʦʣʝʝ ʪʫʛʦʡ.  

ʉʚʠʜʝʪʝʣʴʩʪʚʦʤ ʧʨʘʚʠʣʴʥʦʡ ʨʝʛʫʣʠʨʦʚʢʠ ʥʘʪʷʞʝʥʠʷ ʦʪʪʷʞʢʠ ʛʠʢʘ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦʝ 
(ʧʦ ʚʩʝʡ ʚʳʩʦʪʝ) ʟʘʧʦʣʘʩʢʠʚʘʥʠʝ ʪʢʘʥʠ ʫ ʧʝʨʝʜʥʝʡ ʰʢʘʪʦʨʠʥʳ ʧʨʠ ʧʦʪʨʘʚʣʠʚʘʥʠʠ ʰʢʦʪʘ. 

ɹʳʣʦ ʙʳ ʦʰʠʙʢʦʡ ʩʯʠʪʘʪʴ, ʯʪʦ ʧʘʨʫʩ ʚʦʦʙʱʝ ʥʝ ʜʦʣʞʝʥ ʠʤʝʪʴ ʩʢʨʫʯʠʚʘʥʠʷ ʧʦ ʚʳʩʦʪʝ, ʪ. ʝ. ʠʤʝʪʴ 
ʚʩʝ ʩʝʯʝʥʠʷ ʧʦʚʝʨʥʫʪʳʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʠʢʘ ʥʘ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʫʛʦʣ. ʅʘ ʢʨʫʧʥʳʭ ʷʭʪʘʭ ʥʘʜʦ 
ʫʯʠʪʳʚʘʪʴ ʠʟʤʝʥʝʥʠʝ ʩʢʦʨʦʩʪʠ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʚʳʤʧʝʣʴʥʦʛʦ ʚʝʪʨʘ ʧʦ ʚʳʩʦʪʝ ʠ ʥʘʣʠʯʠʝ ʚ ʚʝʨʭʥʝʡ 
ʯʘʩʪʠ ʧʘʨʫʩʘ ʧʝʨʝʪʝʢʘʥʠʷ ʚʦʟʜʫʭʘ ʠʟ ʟʦʥʳ ʧʦʚʳʰʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʧʦʜʚʝʪʨʝʥʥʫʶ ʩʪʦʨʦʥʫ. ɺ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʩʦʪʳ ʧʘʨʫʩʥʦʩʪʠ ʠ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʧʦʣʫʯʘʝʪʩʷ ʨʘʟʥʦʩʪʴ ʚ ʫʛʣʘʭ ʘʪʘʢʠ ʦʪ 3-5Á ʚ 
ʙʝʡʜʝʚʠʥʜ ʜʦ 10-12Á ʥʘ ʢʫʨʩʝ ʙʘʢʰʪʘʛ. ɺ ʪʘʢʠʭ ʧʨʝʜʝʣʘʭ ʩʢʨʫʯʠʚʘʥʠʝ ʧʘʨʫʩʘ ʜʦʧʫʩʪʠʤʦ ʠ 
ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʝʛʦ ʨʘʙʦʪʝ.  

ʎʠʨʢʫʣʷʮʠʷ ʚʦʟʜʫʭʘ ʚʦʢʨʫʛ ʢʨʳʣʘ (ʩʤ. ʨʠʩ. 10), ʧʦʷʚʣʷʶʱʘʷʩʷ ʚʤʝʩʪʝ ʩ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʣʦʡ, 
ʚʳʟʳʚʘʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦ ʩʢʦʨʦʩʪʠ ʧʦʧʝʨʝʯʥʳʝ ʧʦʪʦʢʠ ʚʦʟʜʫʭʘ Vʠ ʫ ʚʭʦʜʷʱʝʡ ʠ ʚʳʭʦʜʷʱʝʡ 
ʢʨʦʤʦʢ. ɺʩʣʝʜʩʪʚʠʝ ʧʝʨʝʪʝʢʘʥʠʷ ʚʦʟʜʫʭʘ ʯʝʨʝʟ ʢʨʦʤʢʠ ʫ ʢʦʥʮʦʚ ʢʨʳʣʘ ʵʪʠ ʧʦʪʦʢʠ ʫʩʠʣʠʚʘʶʪʩʷ ʠ 
ʦʪʢʣʦʥʷʶʪ ʦʩʥʦʚʥʦʡ ʧʦʪʦʢ, ʥʘʙʝʛʘʶʱʠʡ ʥʘ ʢʨʳʣʦ, ʪʘʢ, ʯʪʦ ʫʛʦʣ ʘʪʘʢʠ ʞʝʩʪʢʦʛʦ ʪʨʝʫʛʦʣʴʥʦʛʦ 
ʙʝʨʤʫʜʩʢʦʛʦ ʧʘʨʫʩʘ ʧʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʚʝʨʰʠʥʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʙʣʠʟ ʬʘʣʦʚʦʛʦ ʫʛʣʘ 
ʧʨʠʤʝʨʥʦ ʥʘ 20% ʧʨʝʚʳʰʘʝʪ ʫʛʦʣ ʘʪʘʢʠ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʧʘʨʫʩʘ. ɹʣʠʟ ʛʠʢʘ ʬʘʢʪʠʯʝʩʢʠʡ ʫʛʦʣ ʘʪʘʢʠ, 
ʥʘʦʙʦʨʦʪ, ʥʝʩʢʦʣʴʢʦ ʫʤʝʥʴʰʘʝʪʩʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʙʳ ʧʘʨʫʩ ʥʝ 
ʠʤʝʣ ʩʢʨʫʯʠʚʘʥʠʷ, ʪʦ ʝʛʦ ʚʝʨʭʥʷʷ 
ʯʘʩʪʴ ʨʘʙʦʪʘʣʘ ʙʳ ʧʨʠ 
ʟʘʢʨʠʪʠʯʝʩʢʠʭ ʫʛʣʘʭ ʘʪʘʢʠ ʠ 
ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʫʯʘʩʪʚʦʚʘʣʘ ʙʳ ʚ 
ʩʦʟʜʘʥʠʠ ʜʚʠʞʫʱʝʡ ʩʠʣʳ. 
ʆʧʳʪʥʳʡ ʵʢʠʧʘʞ ʧʦʩʪʦʷʥʥʦ 
ʢʦʥʪʨʦʣʠʨʫʝʪ ʠ ʨʝʛʫʣʠʨʫʝʪ 
ʩʢʨʫʯʠʚʘʥʠʝ ʧʘʨʫʩʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 
ʦʪ ʩʠʣʳ ʚʝʪʨʘ ʠ ʢʫʨʩʘ ʷʭʪʳ ʩ 
ʧʦʤʦʱʴʶ ʦʪʪʷʞʢʠ ʛʠʢʘ ʠ 
ʧʝʨʝʤʝʱʝʥʠʷ ʥʠʞʥʝʛʦ ʙʣʦʢʘ ʛʠʢʘ-
ʰʢʦʪʘ ʧʦ ʧʦʛʦʥʫ. 

ɺʣʠʷʥʠʝ ʤʘʯʪʳ. ʄʘʯʪʘ ʷʚʣʷʝʪʩʷ 
ʠʩʪʦʯʥʠʢʦʤ ʦʙʨʘʟʦʚʘʥʠʷ 
ʟʘʚʠʭʨʝʥʠʡ, ʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦ 
ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ 
ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʦʪʦʢʘ ʥʘ 
ʧʦʜʚʝʪʨʝʥʥʦʡ ʩʪʦʨʦʥʝ ʧʘʨʫʩʘ. 
ɿʜʝʩɹ ʚʠʭʨʝʚʦʡ ʩʣʝʜ ʤʘʯʪʳ 
ʫʤʝʥʴʰʘʝʪ ʨʘʟʨʝʞʝʥʠʝ, 
ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʫʤʝʥʴʰʘʝʪʩʷ 
ʚʝʣʠʯʠʥʘ ʧʦʜʲʝʤʥʦʡ ʩʠʣʳ. ʂʨʦʤʝ 
ʪʦʛʦ, ʩʘʤʘ ʤʘʯʪʘ ʦʙʣʘʜʘʝʪ 
ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʤ ʣʦʙʦʚʳʤ 
ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ.  
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ɹʦʣʴʰʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʬʦʨʤʘ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʤʘʯʪʳ, ʦʩʦʙʝʥʥʦ ʧʝʨʝʜʥʝʡ ʝʝ ʢʨʦʤʢʠ, ʥʘ 
ʢʦʪʦʨʦʡ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʪʦʢ. ɺʘʞʥʦ, ʯʪʦʙʳ ʥʘ ʢʫʨʩʝ ʙʝʡʜʝʚʠʥʜ, ʢʦʛʜʘ ʷʭʪʘ ʠʜʝʪ ʧʦʜ ʫʛʣʦʤ 25-30Á ʢ 
ʚʳʤʧʝʣʴʥʦʤʫ ʚʝʪʨʫ, ʚʠʭʨʝʚʘʷ ʜʦʨʦʞʢʘ, ʩʨʳʚʘʶʱʘʷʩʷ ʩ ʧʦʜʚʝʪʨʝʥʥʦʡ ʩʪʦʨʦʥʳ ʤʘʯʪʳ, ʠʤʝʣʘ ʙʳ 
ʤʠʥʠʤʘʣʴʥʫʶ ʰʠʨʠʥʫ. ʇʘʨʫʩ ʟʘ ʤʘʯʪʦʡ ʧʘʨʘʙʦʣʠʯʝʩʢʠʤ ʧʦʧʝʨʝʯʥʳʤ ʩʝʯʝʥʠʝ ʠ ʪʫʧʦʡ ʢʦʨʤʦʚʦʡ 
ʢʨʦʤʢʦʡ ʦʙʣʘʜʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʤ ʢʘʯʝʩʪʚʦʤ, ʯʝʤ ʟʘ ʤʘʯʪʦʡ ʵʣʣʠʧʪʠʯʝʩʢʦʛʦ 
ʩʝʯʝʥʠʷ (ʨʠʩ. 25). ʅʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʦʢʘʟʳʚʘʝʪʩʷ ʚʘʨʠʘʥʪ ʤʘʯʪʳ ʩ ʧʘʨʫʩʦʤ, ʟʘʢʨʝʧʣʝʥʥʳʤ 
ʧʝʨʝʜʥʝʡ ʰʢʘʪʦʨʠʥʦʡ ʙʣʠʟ ʝʝ ʧʦʜʚʝʪʨʝʥʥʦʡ ʩʪʦʨʦʥʳ: ʢʘʯʝʩʪʚʦ ʝʛʦ ʨʘʙʦʪʳ ʥʘ 40% ʚʳʰʝ, ʯʝʤ 
ʧʘʨʫʩʘ ʩ ʵʣʣʠʧʪʠʯʝʩʢʦʡ ʤʘʯʪʦʡ. ʕʪʦ ʣʠʰʥʝʝ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʪʦʤʫ, ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ 
ʤʘʯʪʳ ʚ ʦʩʥʦʚʥʦʤ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʧʦʜʚʝʪʨʝʥʥʫʶ ʩʪʦʨʦʥʫ ʧʘʨʫʩʘ. 

ʄʘʯʪʘ, ʠʤʝʶʱʘʷ ʙʦʣʴʰʦʝ ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ, ʤʦʞʝʪ ʩʥʠʟʠʪʴ ʧʦʜʲʝʤʥʫʶ ʩʠʣʫ ʧʘʨʫʩʘ ʥʘ 25% ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʨʫʩʦʤ, ʧʦʩʪʘʚʣʝʥʥʳʤ ʥʘ ʰʪʘʛʝ. ʆʩʦʙʝʥʥʦ ʚʝʣʠʢʠ ʧʦʪʝʨʠ ʧʦʜʲʝʤʥʦʡ ʩʠʣʳ ʧʨʠ 
ʧʦʩʪʘʥʦʚʢʝ ʧʘʨʫʩʘ ʥʘ ʨʝʣʴʩʝ ʩ ʧʦʣʟʫʥʢʘʤʠ, ʢʦʛʜʘ ʚ ʱʝʣʴ ʤʝʞʜʫ ʤʘʯʪʦʡ ʠ ʧʘʨʫʩʦʤ ʧʝʨʝʪʝʢʘʝʪ 
ʚʦʟʜʫʭ ʩ ʥʘʚʝʪʨʝʥʥʦʡ ʩʪʦʨʦʥʳ ʧʘʨʫʩʘ ʚ ʦʙʣʘʩʪʴ ʧʠʢʘ ʨʘʟʨʝʞʝʥʠʷ ʥʘ ʧʦʜʚʝʪʨʝʥʥʦʡ ʩʪʦʨʦʥʝ. 
ʅʝʫʜʘʯʥʳ ʤʘʯʪʳ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʩʝʯʝʥʠʷ, ʙʝʟ ʩʫʞʝʥʠʷ ʢ ʪʦʧʫ: ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʪʥʦʰʝʥʠʝ 
ʜʠʘʤʝʪʨʘ ʤʘʯʪʳ ʫʤʝʥʴʰʘʶʱʝʡʩʷ ʟʜʝʩʴ ʰʠʨʠʥʝ ʧʘʨʫ ʩʪʘʥʦʚʠʪʩʷ ʚʝʣʠʢʦ. ʄʦʞʝʪ ʦʢʘʟʘʪʴʩʷ, ʯʪʦ 
ʯʘʩʪʴ ʧʘʨʫʩʘ ʙʣʠʟ ʬʘʣʦʚʦʛʦ yʛʣʘ ʚʦʦʙʱʝ ʥʝ ʙʫʜʝʪ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʩʦʟʜʘʥʠʠ ʧʦʜʲʝʤʥʦʡ ʩʠʣʳ, ʘ 
ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʪʷʛʠ ʥʘ ʢʫʨʩʝ ʙʝʡʜʝʚʠʥʜ. 
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ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʷʭʪʘʭ ʧʦʣʫʯʠʣʠ ʤʘʯʪʳ, ʠʤʝʶʱʠʝ ʦʚʘʣʴʥʦʝ ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ, 
ʩ ʩʦʦʪʥʦʰʝʥʠʝʤ ʦʢʦʣʦ 3:2, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʙʦʣʴʰʫʶ ʧʨʦʜʦʣʴʥʫʶ ʞʝʩʪʢʦʩʪʴ. ʂʘʧʣʝʚʠʜʥʳʝ ʠ 
ʜʨʫʛʠʝ ʪʠʧʳ ʦʙʪʝʢʘʝʤʳʭ ʧʨʦʬʠʣʝʡ ʮʝʣʝʩʦʦʙʨʘʟʥʳ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʤʘʯʪʘ ʚʨʘʱʘʝʪʩʷ 
ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʧʦʜ ʥʘʠʚʳʛʦʜʥʝʡʰʠʤ ʫʛʣʦʤ ʢ ʚʳʤʧʝʣʴʥʦʤʫ ʚʝʪʨʫ ʧʨʠ ʧʝʨʝʤʝʥʝ ʛʘʣʩʘ. ʊʘʢʠʤʠ 
ʤʘʯʪʘʤʠ ʩʥʘʙʞʘʶʪ ʦʙʳʯʥʦ ʙʫepa ʠ ʢʘʪʘʤʘʨʘʥʳ. 

2.3 ʌʦʨʤʘ ʧʘʨʫʩʘ ʠ ʢʦʥʪʨʦʣʴ ʟʘ ʥʝʶ. 

ʇʦʧʝʨʝʯʥʳʡ ʧʨʦʬʠʣʴ ʧʘʨʫʩʘ. ʆʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʚʝʣʠʯʠʥʫ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ 
ʩʠʣ ʥʘ ʧʘʨʫʩʝ ʠ ʝʛʦ ʪʷʛʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʷʚʣʷʝʪʩʷ ʝʛʦ ʧʨʦʬʠʣʴ, ʪ. ʝ. ʬʦʨʤʘ ʠ ʨʘʟʤʝʨʳ "ʧʫʟʘ". 

ʅʘ ʨʠʩ. 26 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʣʷʨʳ ʯʝʪʳʨʝʭ ʞʝʩʪʢʠʭ ʤʦʜʝʣʝʡ ʙʝʨʤʫʜʩʢʠʭ ʧʘʨʫʩʦʚ, ʠʤʝʶʱʠʭ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʫʜʣʠʥʝʥʠʝ =4 ʠ ʨʘʩʩʪʦʷʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʛʣʫʙʠʥʳ "ʧʫʟʘ" ʦʪ ʧʝʨʝʜʥʝʡ 
ʰʢʘʪʦʨʠʥʳ, ʨʘʚʥʦʝ 1/3 ʭʦʨʜʳ. ʆʪ ʨʝʘʣʴʥʳʭ ʧʘʨʫʩʦʚ ʤʦʜʝʣʠ ʦʪʣʠʯʘʣʠʩʴ ʝʱʝ ʦʪʩʫʪʩʪʚʠʝʤ ʫʛʣʘ 
ʩʢʨʫʯʠʚʘʥʠʷ ʠ ʧʦʩʪʦʷʥʩʪʚʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʛʣʫʙʠʥʳ "ʧʫʟʘ" ʧʦ ʚʳʩʦʪʝ. 

ʅʘ ʧʦʣʷʨʘʭ (ʨʠʩ. 26) ʚʠʜʥʦ, ʯʪʦ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʛʣʫʙʠʥʳ "ʧʫʟʘ" ʢʘʯʝʩʪʚʦ ʧʘʨʫʩʘ ʚʦʟʨʘʩʪʘʝʪ 
ʙʣʘʛʦʜʘʨʷ ʩʥʠʞʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʣʦʙʦʚʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ (ʧʦʢʘʟʘʥʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʪʨʝʣʢʦʡ). 
ʄʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʲʝʤʥʘʷ ʩʠʣʘ ʧʘʨʫʩʘ, ʥʘʦʙʦʨʦʪ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʛʣʫʙʠʥʳ 
"ʧʫʟʘ" (ʧʦʢʘʟʘʥʦ ʥʘʢʣʦʥʥʦʡ ʩʪʨʝʣʢʦʡ). 

ʇʦʩʤʦʪʨʠʤ ʪʝʧʝʨʴ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʛʫʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʢʘʯʝʩʪʚʘ ʧʘʨʫʩʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ 

ʧʨʦʬʠʣʷ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʷʭʪʘ ʠʜʝʪ ʢʫʨʩʦʤ ʙʝʡʜʝʚʠʥʜ ʧʦʜ ʫʛʣʦʤ = 30Á ʢ ʥʘʧʨʘʚʣʝʥʠʶ 
ʚʳʤʧʝʣʴʥʦʛʦ ʚʝʪʨʘ. ʆʯʝʚʠʜʥʦ, ʥʘʠʙʦʣʴʰʫʶ ʪʷʛʫ ʜʘʩʪ ʪʦʪ ʧʘʨʫʩ, ʢʘʩʘʪʝʣʴʥʘʷ ʢ ʧʦʣʷʨʝ ʢʦʪʦʨʦʛʦ - 
ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʢ ʣʠʥʠʠ ʧʫʪʠ ʷʭʪʳ (ʩʤ. ʨʠʩ. 24) ʙʫʜʝʪ ʦʪʩʪʦʷʪʴ ʦʪ ʪʦʯʢʠ 0 ʜʘʣʴʰʝ ʧʦʜʦʙʥʳʭ ʞʝ 
ʢʘʩʘʪʝʣʴʥʳʭ ʢ ʜʨʫʛʠʤ ʧʦʣʷʨʘʤ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʘʠʙʦʣʴʰʫʶ ʪʷʛʫ ʠʤʝʝʪ ʧʘʨʫʩ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 
ʛʣʫʙʠʥʦʡ "ʧʫʟʘ" f/b=1/10. ʆʜʥʘʢʦ ʥʝʪʨʫʜʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚʳʠʛʨʳʰ ʚ ʪʷʛʝ ʵʪʦʛʦ ʧʘʨʫʩʘ ʙʫʜʝʪ 
ʤʠʥʠʤʘʣʴʥʳʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʦʣʝʝ ʧʣʦʩʢʠʤ ʧʘʨʫʩʦʤ, ʠʤʝʶʱʠʤ f/b = 1/15. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʙʦʣʝʝ 
"ʧʫʟʘʪʳʡ" ʧʘʨʫʩ (f/b = 1/10) ʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʫʶ ʧʦʧʝʨʝʯʥʫʶ ʩʠʣʫ ʜʨʝʡʬʘ, ʯʝʤ ʧʘʨʫʩ ʩ f/b = 
1/15. ʇʦʵʪʦʤʫ ʥʝʙʦʣʴʰʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʙʦʣʝʝ "ʧʫʟʘʪʦʛʦ" ʧʘʨʫʩʘ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʦ ʥʘ 
ʣʘʚʠʨʦʚʢʝ ʪʦʣʴʢʦ ʚ ʩʣʘʙʳʡ ʚʝʪʝʨ, ʢʦʛʜʘ ʘʙʩʦʣʶʪʥʘʷ ʚʝʣʠʯʠʥʘ ʩʠʣʳ ʜʨʝʡʬʘ ʙʫʜʝʪ ʥʝʚʝʣʠʢʘ. ɺ 
ʩʚʝʞʠʡ ʚʝʪʝʨ ʧʣʘʚʘʥʠʝ ʩ ʪʘʢʠʤ ʧʘʨʫʩʦʤ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʙʦʣʴʰʠʤ ʢʨʝʥʦʤ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʜʚʠʞʝʥʠʶ, ʪʘʢ ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʚʳʠʛʨʳʰʘ ʚ ʩʢʦʨʦʩʪʠ ʥʝ 
ʧʦʣʫʯʠʪʩʷ.  

ɽʱʝ ʙʦʣʝʝ "ʧʫʟʘʪʳʝ" ʧʘʨʫʩʘ f/b=1/5 ʠ 1/4 ʥʘ ʢʫʨʩʝ ʙʝʡʜʝʚʠʥʜ ʥʝ ʪʦʣʴʢʦ ʥʝ ʜʘʶʪ ʫʚʝʣʠʯʝʥʠʷ ʩʠʣʳ 
ʪʷʛʠ, ʥʦ ʠ ʦʪʣʠʯʘʶʪʩʷ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝʡ ʚʝʣʠʯʠʥʦʡ ʩʠʣʳ ʜʨʝʡʬʘ. ʆʜʥʘʢʦ ʙʦʣʝʝ ʚʳʩʦʢʠʡ 
ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʜʲʝʤʥʦʡ ʩʠʣʳ "ʧʫʟʘʪʳʭ" ʧʘʨʫʩʦʚ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʥʘ ʜʨʫʛʠʭ, ʙʦʣʝʝ 
ʧʦʣʥʳʭ, ʢʫʨʩʘʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʝʪʨʫ: ʥʘʧʨʠʤʝʨ, ʥʘ ʢʫʨʩʝ ʛʘʣʬʚʠʥʜ, ʢʦʛʜʘ ʧʦʜʲʝʤʥʘʷ ʩʠʣʘ ʜʘʝʪ 
ʥʘʠʙʦʣʴʰʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʥʘ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ (ʩʤ. ʨʠʩ. 24, ʙ). ɺ ʧʨʘʢʪʠʢʝ ʤʦʨʩʢʠʭ ʛʦʥʦʢ 
ʵʪʦ ʢʘʯʝʩʪʚʦ "ʧʫʟʘʪʳʭ" ʧʘʨʫʩʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʩʤʝʥʝ ʥʘ ʧʦʣʥʳʭ ʢʫʨʩʘʭ ʣʘʚʠʨʦʚʦʯʥʳʭ 
ʧʝʨʝʜʥʠʭ ʧʘʨʫʩʦʚ ʥʘ ʜʨʠʬʪʝʨʛʝʥʫʶ, ʙʣʫʧʝʨ ʠʣʠ ʩʧʠʥʘʢʝʨ. 

ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʨʝʠʤʫʱʝʩʪʚʘ "ʧʫʟʘʪʳʭ" ʧʘʨʫʩʦʚ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʦʩʥʦʚʥʦʤ ʧʨʠ 
ʩʣʘʙʳʭ ʚʝʪʨʘʭ, ʢʦʛʜʘ ʩʢʦʨʦʩʪʴ ʷʭʪʳ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʩʠʣʝ ʪʷʛʠ. ɺ ʩʠʣʴʥʳʝ ʚʝʪʨʘ, ʢʦʛʜʘ 
ʷʭʪʘ ʨʘʟʚʠʚʘʝʪ ʩʚʦʶ ʧʨʝʜʝʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʧʦʜ ʦʙʳʯʥʳʤʠ ʣʘʚʠʨʦʚʦʯʥʳʤʠ ʧʘʨʫʩʘʤʠ ʠ ʜʘʣʴʥʝʡʰʝʝ 
ʧʦʚʳʰʝʥʠʝ ʪʷʛʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʫʚʝʣʠʯʠʚʘʝʪ ʩʢʦʨʦʩʪʴ, ʧʦʩʪʘʥʦʚʢʘ "ʧʫʟʘʪʳʭ" ʧʘʨʫʩʦʚ ʥʝ ʜʘʝʪ 
ʵʬʬʝʢʪʘ. ɹʦʣʝʝ ʪʦʛʦ, ʙʦʣʴʰʘʷ ʩʠʣʘ ʜʨʝʡʬʘ "ʧʫʟʘʪʦʛʦ" ʧʘʨʫʩʘ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʙʦʣʴʰʠʡ ʢʨʝʥ ʠ 
ʜʨʝʡʬ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʧʦʚʳʰʝʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʦʜʳ ʜʚʠʞʝʥʠʶ ʷʭʪʳ.  

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ (ʣʘʚʠʨʦʚʦʯʥʳʭ) ʧʘʨʫʩʦʚ ʜʣʷ ʩʨʝʜʥʝʛʦ ʚʝʪʨʘ (2-4 ʙʘʣʣʘ) ʧʨʠʤʝʥʷʶʪ ʧʘʨʫʩʘ ʩ 
"ʧʫʟʦʤ" f/b=9-10%. ɼʣʷ ʩʣʘʙʦʛʦ ʚʝʪʨʘ ʚʳʛʦʜʥʳ ʙʦʣʝʝ "ʧʫʟʘʪʳʝ" ʧʘʨʫʩʘ - f/b ʜʦ 12%, ʘ ʧʨʠ ʚʝʪʨʝ 
ʙʦʣʝʝ 5 ʙʘʣʣʦʚ - ʧʘʨʫʩʘ ʩ "ʧʫʟʦʤ" ʥʝ ʙʦʣʝʝ 6% (f/b=1/17 -1/25).  

ɺ ʛʦʥʢʘʭ ʷʭʪʩʤʝʥʳ ʰʠʨʦʢʦ ʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʝʣʠʯʠʥʳ "ʧʫʟʘ" 
ʧʘʨʫʩʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʠʣʳ ʚʝʪʨʘ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʥʘʩʪʨʦʡʢʝ ʛʨʦʪʘ, ʪʘʢ ʢʘʢ ʧʦ 
ʧʨʘʚʠʣʘʤ IOR ʟʘʤʝʥʘ ʝʛʦ ʚʦ ʚʨʝʤʷ ʛʦʥʦʢ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ, ʘ ʚʝʪʨʦʚʳʝ ʫʩʣʦʚʠʷ ʤʦʛʫʪ ʠʟʤʝʥʷʪʴʩʷ ʚ 
ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ. ʆʩʥʦʚʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ "ʧʫʟʘ" ʛʨʦʪʘ ʷʚʣʷʶʪʩʷ 
ʧʨʦʜʦʣʴʥʳʡ ʠʟʛʠʙ ʤʘʯʪʳ, ʥʘʪʷʞʝʥʠʝ ʰʢʘʪʦʨʠʥ (ʦʪʪʷʞʢʘ ʂʵʥʠʥʛʭʵʤʘ ʠ ʛʨʦʪʘ-ʰʢʦʪ), ʫʧʣʦʱʘʶʱʠʡ 
ʨʠʬ, ʥʘʪʷʞʝʥʠʝ ʛʠʢʘ-ʰʢʦʪʘ ʠ ʧʦʣʦʞʝʥʠʝ ʝʛʦ ʙʣʦʢʘ ʥʘ ʧʦʛʦʥʝ ʧʦ ʰʠʨʠʥʝ ʷʭʪʳ, ʦʪʪʷʞʢʘ ʛʠʢʘ. 
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ʇʨʦʜʦʣʴʥʳʡ ʠʟʛʠʙ ʤʘʯʪʳ ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʜʚʝ ʚʝʨʭʥʠʝ ʪʨʝʪʠ ʧʘʨʫʩʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 
ʜʨʫʛʠʝ ʩʨʝʜʩʪʚʘ ʵʬʬʝʢʪʠʚʥʳ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʧʨʦʬʠʣʷ ʫ ʛʠʢʘ. 

ɺ ʩʣʘʙʳʡ ʚʝʪʝʨ, ʢʦʛʜʘ ʚʘʞʥʦ ʠʤʝʪʴ ʛʨʦʪ ʥʘʠʙʦʣʝʝ "ʧʫʟʘʪʳʤ", ʤʘʯʪʘ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʷʤʦʡ, ʛʨʦʪʘ-
ʰʢʦʪ ʠ ʦʪʪʷʞʢʫ ʛʠʢʘ ʚʳʙʠʨʘʶʪ ʥʝ ʜʦ ʢʦʥʮʘ, ʦʪʪʷʞʢʘ ʂʵʥʠʥʛʭʵʤʘ ʨʘʩʪʨʘʚʣʝʥʘ. ɹʣʦʢ ʥʘ ʧʦʛʦʥʝ ʛʠʢʘ-
ʰʢʦʪʘ ʧʝʨʝʤʝʱʘʶʪ ʦʪ ɼʇ ʚ ʩʪʦʨʦʥʫ ʥʘʚʝʪʨʝʥʥʦʛʦ ʙʦʨʪʘ; ʛʠʢʘ-ʰʢʦʪ ʚʪʫʛʫʶ ʥʝ ʚʳʙʠʨʘʶʪ. 

ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ "ʧʫʟʘ" ʩʪʘʢʩʝʣʷ ʠʣʠ ʛʝʥʫʠ ʙʣʦʢ (ʢʠʧʫ) ʩʪʘʢʩʝʣʴ-ʰʢʦʪʘ ʧʝʨʝʤʝʱʘʶʪ ʚʧʝʨʝʜ ʠ ʙʣʠʞʝ 
ʢ ɼʇ ʷʭʪʳ. ʇʨʠ ʵʪʦʤ "ʧʫʟʦ" ʧʝʨʝʤʝʱʘʝʪʩʷ ʚʧʝʨʝʜ, ʥʘʪʷʞʝʥʠʝ ʟʘʜʥʝʡ ʰʢʘʪʦʨʠʥʳ ʦʩʣʘʙʣʷʝʪʩʷ, 
ʟʘʟʦʨ ʤʝʞʜʫ ʛʨʦʪʦʤ ʠ ʩʪʘʢʩʝʣʝʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ.  

ʉ ʫʩʠʣʝʥʠʝʤ ʚʝʪʨʘ ʤʘʯʪʝ ʧʨʠʜʘʶʪ ʠʟʛʠʙ ʩ ʚʳʧʫʢʣʦʩʪʴʶ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʚʧʝʨʝʜ, ʫʚʝʣʠʯʠʚʘʷ 
ʥʘʪʷʞʝʥʠʝ ʘʭʪʝʨʰʪʘʛʘ (ʧʨʠ ʦʩʥʘʩʪʢʝ ʪʠʧʘ 3/4 ʠʣʠ 7/8) ʠʣʠ ʨʝʛʫʣʠʨʫʷ ʥʘʪʷʞʝʥʠʝ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ 
ʰʪʘʛʘ ʠ ʙʘʢʰʪʘʛʦʚ (ʧʨʠ ʪʦʧʦʚʦʡ ʦʩʥʘʩʪʢʝ). ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʠʟʣʠʰʝʢ ʧʘʨʫʩʘ ʫʙʠʨʘʝʪʩʷ ʚ 
ʦʙʨʘʟʦʚʘʚʰʠʡʩʷ ʩʝʨʧ ʫ ʧʝʨʝʜʥʝʡ ʰʢʘʪʦʨʠʥʳ, "ʧʫʟʦ" ʩʪʘʥʦʚʠʪʩʷ ʤʝʥʴʰʝ ʠ ʧʝʨʝʤʝʱʘʝʪʩʷ ʙʣʠʞʝ ʢ 
ʤʘʯʪʝ. ʆʪʪʷʞʢʫ ʂʵʥʠʥʛʭʵʤʘ, ʛʨʦʪʘ-ʰʢʦʪ ʠ ʦʪʪʷʞʢʫ ʛʠʢʘ ʚʳʙʠʨʘʶ ʚʪʫʛʫʶ; ʙʣʦʢ ʛʠʢʘ-ʰʢʦʪʘ ʩʤʝʱʘʶʪ 
ʧʦ ʧʦʛʦʥʫ ʥʘ ʧʦʜʚʝʪʨʝʥʥʳʡ ʙʦʨʪ. ʐʢʦʪʳ ʚʳʙʠʨʘʶʪ ʙʦʣʝʝ ʪʫʛʦ, ʯʝʤ ʚ ʩʣʘʙʳʡ ʚʝʪʝʨ. ʇʨʠ 
ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʜʝʣʘʪʴ ʧʘʨʫʩ ʝʱʝ ʙʦʣʝʝ ʧʣʦʩʢʠʤ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʙʝʨʫʪ ʫʧʣʦʱʘʶʱʠʡ ʨʠʬ, 
ʠʩʧʦʣʴʟʫʷ ʣʶʚʝʨʩʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚʙʣʠʟʠ ʛʠʢʘ. 

ʇʨʦʬʠʣʴ ʛʝʥʫʠ ʤʦʞʝʪ ʙʳʪʴ ʩʜʝʣʘʥ ʙʦʣʝʝ ʧʣʦʩʢʠʤ ʧʨʠ ʧʝʨʝʜʚʠʞʝʥʠʠ ʙʣʦʢʘ ʩʪʘʢʩʝʣʴ-ʰʢʦʪʘ ʥʘʟʘʜ 
ʠ ʢ ʙʦʨʪʫ ʙʦʣʴʰʝʤ ʥʘʪʷʞʝʥʠʠ ʧʝʨʝʜʥʝʡ ʰʢʘʪʦʨʠʥʳ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʬʠʣʴ ʧʝʨʝʜʥʠʭ 
ʧʘʨʫʩʦʚ ʦʢʘʟʳʚʘʝʪ ʥʘʪʷʞʝʥʠʝ ʰʪʘʛʘ: ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʘʨʫʩ ʩʪʘʣ ʙʦʣʝʝ ʧʣʦʩʢʠʤ, ʥʝʦʙʭʦʜʠʤʦ ʧʦ 
ʚʦʟʤʦʞʥʦʩʪʠ ʣʠʢʚʠʜʠʨʦʚʘʪʴ ʧʨʦʛʠʙ ʰʪʘʛʘ. 

ɹʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʪʷʛʦʚʳʝ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʨʫʩʘ ʢʨʦʤʝ 
ʚʝʣʠʯʠʥʳ "ʧʫʟʘ" ʦʢʘʟʳʚʘʝʪ 
ʤʝʩʪʦ ʧʦʣʦʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ 
ʚʳʧʫʢʣʦʩʪʠ ʦʪ ʧʝʨʝʜʥʝʡ 
ʰʢʘʪʦʨʠʥʳ. ʅʘ ʨʠʩ. 27 ʧʦʢʘʟʘʥʦ 
ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʟʨʝʞʝʥʠʷ ʥʘ 
ʧʦʜʚʝʪʨʝʥʥʦʡ ʩʪʦʨʦʥʝ ʞʝʩʪʢʦʡ 
ʤʦʜʝʣʠ ʧʘʨʫʩʘ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 
ʚʝʣʠʯʠʥʦʡ "ʧʫʟʘ" f/b =0,188 ʧʨʠ 
ʦʪʩʪʦʷʥʠʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ "ʧʫʟʘ" 
ʥʘ 40 ʠ 60% ʭʦʨʜʳ ʦʪ ʧʝʨʝʜʥʝʡ 
ʢʨʦʤʢʠ ʠ ʧʨʠ ʫʛʣʝ ʘʪʘʢʠ a = 15Á 
(ʭʘʨʘʢʪʝʨʥʳʡ "ʧʨʦʚʘʣ" ʥʘ ʵʧʶʨʝ 
ʜʘʚʣʝʥʠʷ ʷʚʣʷʡʩʷ ʩʣʝʜʩʪʚʠʝʤ 
ʨʘʟʚʠʪʦʛʦ ʚʠʭʨʝʚʦʛʦ ʧʫʟʳʨʷ - ʩʤ. 
ʨʠʩ. 21). ʂʘʢ ʚʠʜʠʤ, ʚ ʩʦʟʜʘʥʠʠ 
ʜʚʠʞʫʱʝʡ ʩʠʣʳ ʛʣʘʚʥʫʶ ʨʦʣʴ 
ʠʛʨʘʝʪ ʧʝʨʝʜʥʷʷ ʯʘʩʪʴ ʧʘʨʫʩʘ, 
ʛʜʝ ʢʦʥʮʝʥʪʨʠʨʫʝʪʩʷ ʨʘʟʨʝʞʝʥʠʝ 
ʫ ʧʘʨʫʩʘ ʩ "ʧʫʟʦʤ", 
ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʥʘ 40% ʭʦʨʜʳ 
ʦʪ ʧʝʨʝʜʥʝʡ ʰʢʘʪʦʨʠʥʳ. ʂʦʛʜʘ 
ʞʝ "ʧʫʟʦ" ʩʤʝʱʝʥʦ ʢ ʟʘʜʥʝʡ 
ʰʢʘʪʦʨʠʥʝ, ʦʙʣʘʩʪʴ ʨʘʟʨʝʞʝʥʠʷ 
ʦʭʚʘʪʳʚʘʝʪ ʠ ʟʘʜʥʶʶ ʯʘʩʪʴ 
ʧʨʦʬʠʣʷ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ 
ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦʩʪʘʚʣʷʶʱʘʷ R, 
ʥʘʧʨʘʚʣʝʥʥʘʷ ʧʨʦʪʠʚ ʜʚʠʞʝʥʠʷ 
ʷʭʪʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ 
ʩʤʝʱʝʥʠʠ "ʧʫʟʘ" ʢ ʟʘʜʥʝʡ 
ʰʢʘʪʦʨʠʥʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʧʘʨʫʩʘ ʩʥʠʞʘʝʪʩʷ ʢʘʢ ʚ 
ʨʝʟʫʣʴʪʘʪʝ ʧʘʜʝʥʠʷ ʧʦʜʲʝʤʥʦʡ 
ʩʠʣʳ ʚ ʧʝʨʝʜʥʝʡ ʯʘʩʪʠ ʧʘʨʫʩʘ, 
ʪʘʢ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʦʩʪʘ ʩʠʣ 
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ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʪʦʨʤʦʟʷʱʠʭ ʭʦʜ ʩʫʜʥʘ. 

ʃʘʚʠʨʦʚʦʯʥʳʝ ʧʘʨʫʩʘ ʰʴʶʪ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʛʣʫʙʠʥʦʡ "ʧʫʟʘ", ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʦʪ ʧʝʨʝʜʥʝʡ 
ʰʢʘʪʦʨʠʥʳ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʪ 35-40% ʰʠʨʠʥʳ ʧʘʨʫʩʘ b ʜʣʷ ʧʣʦʩʢʠʭ ʧʘʨʫʩʦʚ, ʜʦ 40-50% b ʜʣʷ 
ʙʦʣʝʝ ʧʦʣʥʳʭ. 

ɺʦ ʚʩʝʭ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʷʭ ʤʘʢʩʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ "ʧʫʟʘ" ʜʦʣʞʥʘ ʥʘʭʦʜʠʪʴʩʷ ʚ ʫʢʘʟʘʥʥʳʭ 
ʧʨʝʜʝʣʘʭ. ʇʦʵʪʦʤʫ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʰʠʨʠʥʳ ʧʘʨʫʩʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ ʛʠʢʫ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 
ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʘʙʩʦʣʶʪʥʘʷ ʚʝʣʠʯʠʥʘ "ʧʫʟʘ". ʋ ʛʠʢʘ ʥʘ ʦʙʝʟʚʝʪʨʝʥʥʦʤ ʧʘʨʫʩʝ "ʧʫʟʦ" ʦʙʨʘʟʫʝʪ 
"ʤʝʰʦʯʝʢ", ʢʦʪʦʨʳʡ ʚ ʩʠʣʴʥʳʡ ʚʝʪʝʨ ʤʦʞʥʦ ʫʙʨʘʪʴ ʚ ʩʢʘʪʢʫ ʫʧʣʦʱʘʶʱʝʛʦ ʨʠʬʘ.  

ʌʦʨʤʘ ʧʘʨʫʩʘ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʵʨʦʜʠʥʘʤʠʢʠ ʢʨʳʣʘ ʥʘʠʙʦʣʝʝ ʚʳʛʦʜʥʳʤ ʙʳʣ ʙʳ ʧʘʨʫʩ ʩ 
ʵʣʣʠʧʩʦʚʠʜʥʦʡ ʚʝʨʭʥʝʡ ʯʘʩʪʴʶ. ʀʤʝʥʥʦ ʚ ʝʛʦ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʙʨʘʟʫʶʪʩʷ ʧʦʪʦʢʠ ʚʦʟʜʫʭʘ, 
ʧʝʨʝʪʝʢʘʶʱʝʛʦ ʩ ʥʘʚʝʪʨʝʥʥʦʡ ʩʪʦʨʦʥʳ ʥʘ ʧʦʜʚʝʪʨʝʥʥʫʶ - ʚ ʦʙʣʘʩʪʴ ʨʘʟʨʝʞʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ 
ʚʦʟʥʠʢʘʶʪ ʚʠʭʨʠ, ʩʨʳʚʘʶʱʠʝʩʷ ʩ ʢʨʦʤʢʠ ʧʘʨʫʩʘ ʠ ʫʭʦʜʷʱʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʕʪʠ ʚʦʟʤʫʱʝʥʠʷ 
ʪʨʝʙʫʶʪ ʟʘʪʨʘʪ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚʝʪʨʘ, ʢʦʪʦʨʳʝ ʚʳʨʘʞʘʶʪʩʷ ʚ ʨʦʩʪʝ ʦʙʱʝʛʦ 
ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʫʜʥʘ ʚ ʚʠʜʝ ʩʦʩʪʘʚʣʷʶʱʝʡ ʠʥʜʫʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ.  

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʤ ʠʥʜʫʢʪʠʚʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʦʙʣʘʜʘʝʪ ʯʝʪʳʨʝʭʫʛʦʣʴʥʳʡ ʛʘʬʝʣʴʥʳʡ 
ʧʘʨʫʩ, ʫ ʢʦʪʦʨʦʛʦ ʧʝʨʝʪʝʢʘʥʠʝ ʚʦʟʜʫʭʘ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʰʠʨʦʢʠʤ ʢʨʦʤʢʘʤ. 
ʇʦʵʪʦʤʫ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʜʲʝʤʥʦʡ ʩʠʣʳ ʟʜʝʩʴ ʨʝʟʢʦ ʧʘʜʘʝʪ (ʩʤ. ʨʠʩ. 8). 

ʋ ʧʘʨʫʩʘ ʩ ʵʣʣʠʧʩʦʚʠʜʥʦʡ ʚʝʨʭʥʝʡ ʯʘʩʪʴʶ ʚʝʣʠʯʠʥʘ ʧʦʜʲʝʤʥʦʡ ʩʠʣʳ ʠʟ-ʟʘ ʧʣʘʚʥʦʛʦ ʫʤʝʥʴʰʝʥʠʷ 
ʧʣʦʱʘʜʠ ʧʘʨʫʩʘ ʫ ʚʝʨʭʥʝʛʦ ʢʦʥʮʘ ʪʘʢʞʝ ʧʣʘʚʥʦ ʫʙʳʚʘʝʪ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʧʣʘʚʥʦ ʫʙʳʚʘʝʪ ʠ 
ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʝʨʝʪʝʢʘʥʠʷ ʚʦʟʜʫʭʘ ʯʝʨʝʟ ʢʨʦʤʢʠ, ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʤʝʩʪʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʫʛʣʘ ʘʪʘʢʠ ʠ 
ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʜʲʝʤʥʦʡ ʩʠʣʳ.  

ʇʦʧʳʪʢʘ ʧʨʠʙʣʠʟʠʪʴ ʬʦʨʤʫ ʧʘʨʫʩʘ 
ʢ ʵʣʣʠʧʩʦʚʠʜʥʦʡ ʧʨʠ 
ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʛʨʘʥʠʯʝʥʠʷʭ 
ʰʠʨʠʥʳ ʬʘʣʦʚʦʡ ʜʦʩʢʠ ʠ 
ʵʣʘʩʪʠʯʥʦʩʪʠ ʤʘʯʪʳ ʙʳʣʘ ʩʜʝʣʘʥʘ, 
ʥʘʧʨʠʤʝʨ, ʥʘ ʘʥʛʣʠʡʩʢʦʤ 
ʜʚʝʥʘʜʮʘʪʠʤʝʪʨʦʚʠʢʝ "ʃʘʡʦʥʭʘʪ" - 
ʧʨʝʪʝʥʜʝʥʪʝ ʥʘ ʂʫʙʦʢ ɸʤʝʨʠʢʠ 
1980 ʛ.: ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʤʘʯʪʳ ʥʘ 
ʥʝʤ ʙʳʣʘ ʩʠʣʴʥʦ ʠʟʦʛʥʫʪʘ. 
ʀʩʧʳʪʘʥʠʷ ʚ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ 
ʪʨʫʙʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʛʨʦʪ ʩ ʛʥʫʪʦʡ 
ʤʘʯʪʦʡ ʜʘʝʪ ʧʨʠʤʝʨʥʦ 10-30% 
ʫʚʝʣʠʯʝʥʠʷ ʜʚʠʞʫʱʝʡ ʩʠʣʳ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʳʯʥʳʤ ʙʝʨʤʫʜʩʢʠʤ 
ʧʘʨʫʩʦʤ ʠʣʠ ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ 
ʣʘʚʠʨʦʚʢʠ ʥʘ ʚʝʪʝʨ ʧʦʨʷʜʢʘ 4%.  

ʋ ʪʨʝʫʛʦʣʴʥʦʛʦ ʧʘʨʫʩʘ ʦʩʥʦʚʥʘʷ 
ʧʣʦʱʘʜʴ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 
ʥʘʛʨʫʟʢʘ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʥʠʞʥʝʡ 
ʪʨʝʪʠ. ʇʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ ʢ 
ʬʘʣʦʚʦʤʫ ʫʛʣʫ ʧʣʦʱʘʜʴ ʠ 
ʧʦʜʲʝʤʥʘʷ ʩʠʣʘ ʫʙʳʚʘʶʪ, ʯʪʦ 
ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 
ʫʤʝʥʴʰʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʠ 
ʬʘʢʪʠʯʝʩʢʦʛʦ ʫʛʣʘ ʘʪʘʢʠ ʧʘʨʫʩʘ ʢ 
ʥʘʙʝʛʘʶʱʝʤʫ ʧʦʪʦʢʫ. ɹʣʠʟ 
ʬʘʣʦʚʦʛʦ ʫʛʣʘ ʪʘʢʞʝ ʫʩʠʣʠʚʘʝʪʩʷ 
ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʤʘʯʪʳ 

ʧʦʩʢʦʣʴʢʫ ʨʘʟʤʝʨʳ ʝʝ ʩʝʯʝʥʠʷ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʭʦʨʜʳ ʧʘʨʫʩʘ. ʕʢʩʧʝʨʠʤʝʥʪʳ 
ʧʦʢʘʟʘʣʠ, ʯʪʦ ʝʩʣʠ ʩʨʝʟʘʪʴ ʙʝʨʤʫʜʩʢʠʡ ʧʘʨʫʩ ʥʘ 15% ʚʳʩʦʪʳ ʦʪ ʚʝʨʰʠʥʳ, ʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʝʛʦ ʪʷʛʘ 
ʥʝ ʫʤʝʥʴʰʠʪʩʷ.  
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ʉʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʨʫʩʘ ʦʢʘʟʳʚʘʝʪ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʫʜʣʠʥʝʥʠʝ ʧʘʨʫʩʘ 
(ʦʪʥʦʰʝʥʠʝ ʜʣʠʥʳ ʧʝʨʝʜʥʝʡ ʰʢʘʪʦʨʠʥʳ) ʢ ʝʛʦ ʩʨʝʜʥʝʡ ʭʦʨʜʝ, ʠʟʤʝʨʝʥʥʦʡ ʥʘ ʧʦʣʦʚʠʥʝ ʚʳʩʦʪʳ, 
ʠʣʠ ʦʪʥʦʰʝʥʠʝ ʢʚʘʜʨʘʪʘ ʚʳʩʦʪʳ ʧʘʨʫʩʘ ʠ ʝʛʦ ʧʣʦʱʘʜʠ. 

ʅʘ ʨʠʩ. 28 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʣʷʨʳ ʪʨʝʭ ʧʘʨʫʩʦʚ ʨʘʟʣʠʯʥʦʛʦ ʫʜʣʠʥʝʥʠʷ - ʦʪ = 1 ʜʦ 6, ʠʤʝʶʱʠʭ 
ʦʜʠʥʘʢʦʚʦʝ "ʧʫʟʦ" f/b=7,4%. ʉʨʘʚʥʠʚʘʷ ʧʦʣʷʨʳ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʫʛʣʝ ʘʪʘʢʠ a = 10Á 

ʥʘʠʚʳʩʰʫʶ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʫ ʩʠʣʫ ʜʘʝʪ ʧʘʨʫʩ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʫʜʣʠʥʝʥʠʝʤ = 6. ʕʪʦʪ ʞʝ ʧʘʨʫʩ 
ʠʤʝʝʪ ʥʘʠʚʳʛʦʜʥʝʡʰʝʝ ʥʘʧʨʘʚʣʝʥʠʝ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʣʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʷʛʠ 
ʥʘ ʢʫʨʩʝ ʙʝʡʜʝʚʠʥʜ.  

ɸʵʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʩʠʣʘ ʥʘ ʧʘʨʫʩ ʠʤʝʶʱʝʤ = 6 ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʫʤ ʧʨʠ a = 15Á, ʟʘʪʝʤ ʧʘʜʘʝʪ. 
ʇʨʠ ʫʛʣʝ ʘʪʘʢʠ ʦʢʦʣʦ 35Á, ʪ. ʝ. ʥʘ ʧʦʣʥʳʭ ʢʫʨʩʘʭ, ʟʘʤʝʪʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʦʣʫʯʘʡ ʙʦʣʝʝ ʰʠʨʦʢʠʝ 

ʧʘʨʫʩʘ, ʠʤʝʶʱʠʝ = 1. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʘʨʫʩ ʩ ʙʦʣʴʰʠʤ ʫʜʣʠʥʝʥʠʝʤ 
ʧʨʠ ʧʝʨʝʭʦʜʝ ʷʭʪʳ ʥʘ ʧʦʣʥʳʡ ʢʫʨʩ ʩʪʘʥʦʚʠʪʩʷ ʤʝʥʝʝ ʚʳʛʦʜʥʳʤ. ʅʘ ʢʫʨʩʝ ʧʦʣʥʳʡ ʙʘʢʰʪʘʛ, 
ʥʘʧʨʠʤʝʨ, ʙʦʣʝʝ ʙʳʩʪʨʦʭʦʜʥʦʡ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʷʭʪʘ, ocʥʘʱʝʥʥʘʷ ʰʠʨʦʢʠʤʠ ʛʘʬʝʣʴʥʳʤʠ 
ʧʘʨʫʩʘʤʠ ʩ ʫʜʣʠʥʝʥʠʝʤ ʦʢʦʣʦ 1. ɺʦʪ ʧʦʯʝʤʫ ʥʝʩʤʦʪʨʷ ʥʘ ʦʙʱʝʧʨʠʟʥʘʥʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ 
ʙʝʨʤʫʜʩʢʠʭ ʧʘʨʫʩʦʚ, ʛʘʬʝʣʴʥʳʝ ʧʘʨʫʩʘ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪ ʥʘ ʤʦʪʦʨʥʦ-ʧʘʨʫʩʥʳʭ ʷʭʪʘʭ, ʫ 
ʢʦʪʦʨʳʭ ʧʘʨʫʩʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʠ ʩʠʣʴʥʳʭ ʚʝʪʨʘʭ ʠ ʥʘ ʧʦʧʫʪʥʳʭ ʢʫʨʩʘʭ.  

ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʩʦʚʨʝʤʝʥʥʳʭ ʷʭʪ ʣʘʚʠʨʦʚʦʯʥʳʝ ʧʘʨʫʩʘ ʠʤʝʶʪ ʦʪʥʦʰʝʥʠʝ ʜʣʠʥ ʰʢʘʪʦʨʠʥ ʦʪ 3 ʜʦ 5; 
ʧʘʨʫʩʘ ʜʣʷ ʧʦʣʥʳʭ ʢʫʨʩʦʚ - ʜʨʠʬʪʝʨʳ, ʙʣʫʧʝʨʳ ʠ ʩʧʠʥʘʢʝʨʳ ʰʴʶʪ ʩ ʩʦʦʪʥʦʰʝʥʠʝʤ ʰʢʘʪʦʨʠʥ, 
ʙʣʠʟʢʠʤ ʢ 1. 

ʇʨʝʜʝʣʦʤ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʨʫʩʦʚ ʙʦʣʴʰʦʛʦ ʫʜʣʠʥʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʛʨʘʥʠʯʝʥʥʘʷ ʦʩʪʦʡʯʠʚʦʩʪʴ 
ʷʭʪ, ʥʝ ʧʦʟʚʦʣʷʶʱʘʷ ʯʨʝʟʤʝʨʥʦ ʧʦʚʳʰʘʪʴ ʧʦʣʦʞʝʥʠʝ ʎʇ. ɹʦʣʝʝ ʚʳʩʦʢʘʷ ʧʘʨʫʩʥʦʩʪʴ ʪʨʝʙʫʝʪ 
ʪʘʢʞʝ ʨʘʥʛʦʫʪʘ ʙʦʣʴʰʝʛʦ ʩʝʯʝʥʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʚʣʠʷʥʠʷ ʤʘʯʪʳ ʥʘ ʙʦʣʴʰʫʶ 
ʯʘʩʪʴ ʧʣʦʱʘʜʠ ʛʨʦʪʘ. 

2.4 ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʘʨʫʩʦʚ. 

ʄʳ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʦʩʦʙʝʥʥʦʩʪʠ - ʘʵʨʦʜʠʥʘʤʠʢʠ ʦʜʠʥʦʯʥʦʛʦ ʧʘʨʫʩʘ ʢʘʢ ʢʨʳʣʘ ʩ ʪʦʥʢʠʤ 
ʧʦʧʝʨʝʯʥʳʤ ʧʨʦʬʠʣʝʤ. ɹʦʣʴʰʠʥʩʪʚʦ ʷʭʪ, ʦʜʥʘʢʦ, ʦʩʥʘʱʝʥʳ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʜʚʫʤʷ ʧʘʨʫʩʘʤʠ - 
ʛʨʦʪʦʤ ʠ ʩʪʘʢʩʝʣʝʤ. ʇʦʩʢʦʣʴʢʫ ʦʙʘ ʧʘʨʫʩʘ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʜʨʫʛ ʦʪ 
ʜʨʫʛʘ ʠ ʦʙʪʝʢʘʶʪʩʷ ʦʜʥʠʤ ʧʦʪʦʢʦʤ ʚʦʟʜʫʭʘ, ʪʦ ʝʩʪʝʩʪʚʝʥʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ ʥʘʣʠʯʠʝ ʠʭ ʚʟʘʠʤʥʦʛʦ 
ʚʣʠʷʥʠʷ.  
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ɼʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʩʨʝʜʠ ʷʭʪʩʤʝʥʦʚ ʧʦʣʴʟʦʚʘʣʘʩʴ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʪʝʦʨʠʷ ɺʝʥʪʫʨʠ, 
ʟʘʠʤʩʪʚʦʚʘʥʥʘʷ ʠʟ ʘʚʠʘʮʠʠ. ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʪʝʦʨʠʠ, ʦʩʥʦʚʥʳʤ ʥʘʟʥʘʯʝʥʠʝʤ ʩʪʘʢʩʝʣʷ ʩʯʠʪʘʣʦʩʴ 
ʩʦʟʜʘʥʠʝ ʱʝʣʠ - ʩʦʧʣʘ ʤʝʞʜʫ ʩʪʘʢʩʝʣʝʤ ʠ ʛʨʦʪʦʤ, ʚʭʦʜʷ ʚ ʢʦʪʦʨʫʶ, ʧʦʪʦʢ ʚʦʟʜʫʭʘ ʫʚʝʣʠʯʠʚʘʝʪ 
ʩʚʦʶ ʩʢʦʨʦʩʪʴ, ʩʧʦʩʦʙʩʪʚʫʷ ʪʝʤ ʩʘʤʳʤ ʧʦʥʠʞʝʥʠʶ ʜʘʚʣʝʥʠʷ ʥʘ ʧʦʜʚʝʪʨʝʥʥʦʡ ʩʪʦʨʦʥʝ ʛʨʦʪʘ, 
ʦʩʦʙʝʥʥʦ ʚ ʨʘʡʦʥʝ, ʛʜʝ ʧʘʨʫʩʘ ʧʝʨʝʨʳʚʘʶʪ ʜʨʫʛ ʜʨʫʛʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʦʣʞʥʘ ʫʚʝʣʠʯʠʚʘʪʴʩʷ 
ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʩʠʣʘ ʥʘ ʛʨʦʪʝ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʘʨʫʩʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʠʭʨʝʚʦʡ ʪʝʦʨʠʠ 
ʢʨʳʣʘ - ʠʩʭʦʜʷ ʠʟ ʥʘʣʠʯʠʷ ʮʠʨʢʫʣʷʮʠʠ ʚʦʢʨʫʛ ʦʙʦʠʭ ʧʘʨʫʩʦʚ (ʨʠʩ. 29). ʆʩʥʦʚʥʘʷ ʨʦʣʴ ʚ ʧʘʨʝ ʛʨʦʪ - 
ʩʪʘʢʩʝʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʩʪʘʢʩʝʣʶ. ɹʝʩʩʧʦʨʥʦ, ʯʪʦ ʚʦʟʜʫʭ, ʧʨʦʪʝʢʘʶʱʠʡ ʚ ʱʝʣʠ ʤʝʞʜʫ ʛʨʦʪʦʤ ʠ 
ʩʪʘʢʩʝʣʝʤ, ʠʤʝʝʪ ʧʦʚʳʰʝʥʥʫʶ ʩʢʦʨʦʩʪʴ. ʆʜʥʘʢʦ ʵʪʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʩʢʦʨʦʩʪʠ 
ʧʦʪʦʢʘ, ʦʙʪʝʢʘʶʱʝʛʦ ʧʦʜʚʝʪʨʝʥʥʫʶ ʩʪʦʨʦʥʫ ʩʪʘʢʩʝʣʷ. ʏʘʩʪʠʮʳ ʚʦʟʜʫʭʘ, ʚʳʨʳʚʘʷʩʴ ʠʟ ʱʝʣʠ, 
ʫʚʣʝʢʘʶʪ ʩ ʩʦʙʦʡ ʚʦʟʜʫʭ ʩ ʧʦʜʚʝʪʨʝʥʥʦʡ ʩʪʦʨʦʥʳ ʩʪʘʢʩʝʣʷ ʧʦʜʦʙʥʦ ʵʞʝʢʪʦʨʫ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ 
ʫʩʢʦʨʷʝʪʩʷ ʧʦʪʦʢ ʚʜʦʣʴ ʚʩʝʡ ʧʦʜʚʝʪʨʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʘʢʩʝʣʷ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʮʠʨʢʫʣʷʮʠʷ 
ʚʦʢʨʫʛ ʝʛʦ ʧʨʦʬʠʣʷ ʠ ʚʦʟʨʘʩʪʘʝʪ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʩʠʣʘ. ʀ ʯʪʦ ʝʱʝ ʚʘʞʥʦ - ʧʘʨʫʩ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ 
ʙʝʟ ʩʨʳʚʘ ʧʦʪʦʢʘ ʥʘ ʙʦʣʴʰʠʭ ʫʛʣʘʭ ʘʪʘʢʠ.  

ɺʳʟʚʘʥʥʘʷ ʩʢʦʨʦʩʪʴ (ʧʦʧʝʨʝʯʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʚʩʣʝʜʩʪʚʠʝ ʮʠʨʢʫʣʷʮʠʠ) ʫ ʧʝʨʝʜʥʝʡ ʰʢʘʪʦʨʠʥʳ 
ʛʨʦʪʘ ʫʚʝʣʠʯʠʚʘʝʪ ʫʛʦʣ ʘʪʘʢʠ, ʧʦʜ ʢʦʪʦʨʳʤ ʧʦʪʦʢ ʥʘʪʝʢʘʝʪ ʥʘ ʩʪʘʢʩʝʣʴ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ 
ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʩʠʣʘ ʨʘʩʪʝʪ ʠ ʦʪʢʣʦʥʷʝʪʩʷ ʚʧʝʨʝʜ - ʥʘ ʙʦʣʝʝ ʚʳʛʦʜʥʳʡ ʫʛʦʣ. ʅʘ ʢʫʨʩʝ 
ʙʝʡʜʝʚʠʥʜ, ʢ ʩʣʦʚʫ ʩʢʘʟʘʪʴ, ʙʦʣʴʰʦʡ ʛʝʥʫʵʟʩʢʠʡ ʩʪʘʢʩʝʣʴ ʜʘʝʪ ʥʘ 30% ʙʦʣʴʰʫʶ ʜʚʠʞʫʱʫʶ ʩʠʣʫ, 
ʯʝʤ ʛʨʦʪ, ʠ ʥʘ 45% ʤʝʥʴʰʫʶ ʩʠʣʫ ʜʨʝʡʬʘ.  
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ɻʨʦʪ ʨʘʙʦʪʘʝʪ ʚ ʦʙʣʘʩʪʠ ʧʦʪʦʢʘ, ʦʪʢʣʦʥʷʝʤʦʛʦ ʚʳʟʚʘʥʥʳʤʠ ʩʢʦʨʦʩʪʷʤʠ ʫ ʟʘʜʥʝʡ ʰʢʘʪʦʨʠʥʳ 
ʩʪʘʢʩʝʣʷ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʫʛʣʘ ʘʪʘʢʠ ʛʨʦʪʘ. ʆʜʥʘʢʦ ʚʦʟʜʫʭ, ʦʪʨʘʞʝʥʥʳʡ ʦʪ ʩʪʘʢʩʝʣʷ, 
ʢʘʢ ʙʳ ʧʨʠʣʠʧʘʝʪ ʢ ʧʦʜʚʝʪʨʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʦʪʘ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʧʨʝʜʦʪʚʨʘʱʘʝʪʩʷ ʦʪʨʳʚ ʦʪ 
ʥʝʝ ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ. 

ʉʪʘʢʩʝʣʴ ʚʣʠʷʝʪ ʠ ʥʘ ʧʦʣʦʞʝʥʠʝ ʢʨʠʪʠʯʝʩʢʦʡ ʪʦʯʢʠ: ʦʥʘ ʧʝʨʝʤʝʱʘʝʪʩʷ ʩ ʥʘʚʝʪʨʝʥʥʦʡ ʩʪʦʨʦʥʳ 
ʤʘʯʪʳ ʙʣʠʞʝ ʢ ʝʝ ʧʝʨʝʜʥʝʡ ʢʨʦʤʢʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʤʝʥʴʰʘʝʪʩʷ ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʩ ʧʦʜʚʝʪʨʝʥʥʦʡ 
ʩʪʦʨʦʥʳ ʛʨʦʪʘ ʠ ʩʠʣʴʥʦ ʩʥʠʞʘʝʪʩʷ ʧʠʢ ʨʘʟʨʝʞʝʥʠʷ ʫ ʧʝʨʝʜʥʝʡ ʰʢʘʪʦʨʠʥʳ. ʇʦʵʪʦʤʫ ʪʝʥʜʝʥʮʠʷ ʢ 
ʦʪʨʳʚʫ ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ ʠ ʦʙʨʘʟʦʚʘʥʠʶ ʟʘʚʠʭʨʝʥʠʡ ʥʘ ʛʨʦʪʝ ʦʩʣʘʙʝʚʘʝʪ, ʧʘʨʫʩ ʙʦʣʝʝ 
ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʝʪ ʥʘ ʙʦʣʴʰʠʭ ʫʛʣʘʭ ʘʪʘʢʠ, ʯʝʤ ʙʝʟ ʩʪʘʢʩʝʣʷ. ʉʢʦʨʝʝ ʵʪʠʤ, ʘ ʥʝ ʫʩʢʦʨʝʥʠʝʤ 
ʧʦʪʦʢʘ ʚ ʱʝʣʠ ʤʝʞʜʫ ʛʨʦʪʦʤ ʠ ʩʪʘʢʩʝʣʝʤ, ʧʦ ʪʝʦʨʠʠ ɺʝʥʪʫʨʠ, ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 
ʜʝʡʩʪʚʠʝ ʩʪʘʢʩʝʣʷ ʥʘ ʨʘʙʦʪʫ ʛʨʦʪʘ. 

ʏʝʤ ʙʦʣʴʰʝ ʚʳʙʠʨʘʶʪ ʩʪʘʢʩʝʣʴ, ʪʝʤ ʤʝʥʴʰʝ ʩʪʘʥʦʚʠʪʩʷ ʨʘʟʥʦʩʪʴ ʜʘʚʣʝʥʠʡ ʥʘ ʧʦʜʚʝʪʨʝʥʥʦʡ ʠ 
ʥʘʚʝʪʨʝʥʥʦʡ ʩʪʦʨʦʥʘʭ ʛʨʦʪʘ. ʂʦʛʜʘ ʦʥʠ ʩʨʘʚʥʷʶʪʩʷ, ʚʳʧʫʢʣʘʷ ʬʦʨʤʘ ʧʘʨʫʩʘ ʫʞʝ ʥʝ ʤʦʞʝʪ 
ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ - ʧʘʨʫʩ ʟʘʧʦʣʘʩʢʠʚʘʝʪ. ʇʦʩʢʦʣʴʢʫ ʩʪʘʢʩʝʣʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʝʥ, ʯʝʤ ʛʨʦʪ, ʠ ʜʘʝʪ 
ʤʝʥʴʰʫʶ ʢʨʝʥʷʱʫʶ ʩʠʣʫ, ʪʦ ʵʢʠʧʘʞʠ ʢʨʝʡʩʝʨʩʢʦ-ʛʦʥʦʯʥʳʭ ʷʭʪ ʫʜʝʣʷʶʪ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ 
ʧʦʜʙʦʨʫ ʩʪʘʢʩʝʣʝʡ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʢʫʨʩʦʚ ʠ ʩʠʣʳ ʚʝʪʨʘ. ɺ ʛʦʥʢʘʭ ʧʨʠ ʫʩʠʣʝʥʠʠ ʚʝʪʨʘ 
ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʫʤʝʥʴʰʘʪ ʧʣʦʱʘʜʴ ʧʘʨʫʩʥʦʩʪʠ ʨʠʬʣʝʥʠʝʤ ʛʨʦʪʘ ʧʨʦʜʦʣʞʘʷ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝʩʪʠ 
ʩʪʘʢʩʝʣʴ. ʅʘ ʦʪʜʝʣʴʥʳʭ ʧʦʨʳʚʘʭ ʢʨʝʥ ʤʦʞʥʦ ʫʤʝʥʴʰʘʪʴ, ʧʦʪʨʘʚʣʠʚʘʷ ʛʨʦʪ. 

ʇʦʩʢʦʣʴʢʫ ʇʨʘʚʠʣʘ ʦʙʤʝʨʘ I0R 
ʧʨʷʤʦ ʥʝ ʦʛʨʘʥʠʯʠʚʘʶʪ ʜʣʠʥʫ 
ʥʠʞʥʝʡ ʰʢʘʪʦʨʠʥʳ ʩʪʘʢʩʝʣʝʡ, ʪʦ 
ʦʙʳʯʥʦ ʩʪʘʨʘʶʪʩʷ ʰʠʪʴ ʠʭ ʩ 
ʤʘʢʩʠʤʘʣʴʥʳʤ ʧʝʨʝʢʨʦʝʤ 
(ʟʘʭʦʜʦʤ ʩʪʘʢʩʝʣʷ ʟʘ ʤʘʯʪʫ). 
ʉʫʱʝʩʪʚʫʶʪ, ʦʜʥʘʢʦ, ʚʧʦʣʥʝ 
ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʝʜʝʣʳ ʧʝʨʝʢʨʦʷ, 
ʜʘʣʝʝ ʢʦʪʦʨʳʭ ʧʘʨʫʩ ʪʝʨʷʝʪ ʩʚʦʶ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʥʘʯʠʥʘʝʪ 
ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʪʴ ʥʘ ʨʘʙʦʪʫ 
ʛʨʦʪʘ. 

ʇʨʝʞʜʝ ʚʩʝʛʦ ʵʪʦ ʦʙʝʩʧʝʯʝʥʠʝ 
ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʛʣʘ ʫʩʪʘʥʦʚʢʠ 
ʩʪʘʢʩʝʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ɼʇ ʷʭʪʳ, 
ʢʦʪʦʨʳʡ ʨʘʚʝʥ ʜʣʷ ʣʘʚʠʨʦʚʢʠ 12-
18Á. ʕʪʦ ʪʨʫʜʥʦʜʦʩʪʠʞʠʤʦ ʧʨʠ 
ʙʦʣʴʰʦʡ ʜʣʠʥʝ ʥʠʞʥʝʡ ʰʢʘʪʦʨʠʥʳ 
ʩʪʘʢʩʝʣʷ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ 
ʥʝʙʦʣʴʰʦʡ ʰʠʨʠʥʝ ʧʘʣʫʙʳ ʷʭʪʳ. 
ʂʘʢ ʧʨʘʚʠʣʦ, ʢʠʧʳ ʩʪʘʢʩʝʣʴ-ʰʢʦʪʦʚ 
ʫʜʘʝʪʩʷ ʨʘʟʤʝʩʪʠʪʴ ʧʨʠ ʥʝʩʢʦʣʴʢʦ 
ʤʝʥʴʰʠʭ ʫʛʣʘʭ ʫʩʪʘʥʦʚʢʠ ʧʘʨʫʩʘ - 

9-12Á. ʇʦ ʵʪʦʤʫ ʧʨʠ ʩʣʠʰʢʦʤ "ʧʫʟʘʪʦʤ" ʩʪʘʢʩʝʣʝ ʚʦʟʤʦʞʝʥ ʩʪʦʢ ʧʦʪʦʢʘ ʚʦʟʜʫʭʘ ʩ ʥʝʛʦ ʥʘ ʧʝʨʝʜʥʶʶ 
ʰʢʘʪʦʨʠʥʫ ʛʨʦʪʘ ʠ ʟʘʧʦʣʘʩʢʠʚʘʥʠʝ ʝʝ ʧʦ ʚʩʝʡ ʚʳʩʦʪʝ. ʂʨʦʤʝ ʪʦʛʦ, ʚʦʟʤʦʞʥʦ ʩʠʣʴʥʦʝ ʩʢʨʫʯʠʚʘʥʠʝ 
ʩʪʘʢʩʝʣʷ: ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʚʝʪʝʨ ʙʫʜʝʪ ʚʳʜʫʚʘʪʴ ʠʟ ʧʘʨʫʩʘ ʠ ʦʥ ʧʝʨʝʩʪʘʥʝʪ ʨʘʙʦʪʘʪʴ.  

ɼʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʦʣʦʞʝʥʠʷ ʢʠʧ ʩʪʘʢʩʝʣʴ-ʰʢʦʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ ʩʪʘʢʩʝʣʷ ʠ ʢʫʨʩʘ 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʪʨʘ ʠʩʧʦʣʴʟʫʶʪ ʩʧʝʮʠʘʣʴʥʳʡ ʬʘʣʴʰʙʦʨʪ ʠʟ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʫʛʣʦ-ʙʫʣʴʙʦʚʦʛʦ 
ʧʨʦʬʠʣʷ ʩ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʦʪʚʝʨʩʪʠʡ ʠʣʠ ʢʨʝʧʷʪ ʢʠʧʳ ʥʘ ʧʝʨʝʜʚʠʞʥʳʭ ʧʦʣʟʫʥʘʭ, ʩʢʦʣʴʟʷʱʠʭ ʧʦ 
ʧʨʦʯʥʦʤʫ ʧʘʣʫʙʥʦʤʫ ʨʝʣʴʩʫ. ʇʨʠ ʥʘʩʪʨʦʡʢʝ ʩʪʘʢʩʝʣʷ ʩʪʘʨʘʶʪʩʷ ʧʦʣʫʯʠʪʴ ʨʘʚʥʦʤʝʨʥʳʡ ʟʘʟʦʨ 
ʤʝʞʜʫ ʛʨʦʪʦʤ ʠ ʩʪʘʢʩʝʣʝʤ ʧʦ ʚʩʝʡ ʚʳʩʦʪʝ ʠ "ʧʫʟʦ" ʩʪʘʢʩʝʣʷ, ʩʤʝʱʝʥʥʦʝ ʢ ʧʝʨʝʜʥʝʡ ʰʢʘʪʦʨʠʥʝ. 
ʇʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʢʠʧʳ ʚʧʝʨʝʜ ʪʷʛʘ ʰʢʦʪʘ ʩʠʣʴʥʝʝ ʥʘʪʷʛʠʚʘʝʪ ʟʘʜʥʶʶ ʰʢʘʪʦʨʠʥʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ 
"ʧʫʟʦ" ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦ ʚʩʝʡ ʧʣʦʱʘʜʠ, ʧʘʨʫʩ ʤʝʥʴʰʝ ʩʢʨʫʯʠʚʘʝʪʩʷ, ʥʦ ʚʦʟʤʦʞʥʦ ʟʘʚʦʨʘʯʠʚʘʥʠʝ 
ʟʘʜʥʝʡ ʰʢʘʪʦʨʠʥʳ ʥʘ ʚʝʪʝʨ. ʇʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʢʠʧʳ ʥʘʟʘʜ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘʪʷʞʝʥʠʝ ʥʠʞʥʝʡ 
ʰʢʘʪʦʨʠʥʳ; ʥʘʪʷʞʝʥʠʝ ʟʘʜʥʝʡ ʰʢʘʪʦʨʠʥʳ ʙʫʜʝʪ ʥʝʜʦʩʪʘʪʦʯʥʳʤ, ʧʘʨʫʩ ʩʠʣʴʥʦ ʩʢʨʫʪʠʪʩʷ ʠ ʤʦʞʝʪ 
ʟʘʧʦʣʘʩʢʠʚʘʪʴ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ. ʀʥʦʛʜʘ ʧʦʣʝʟʥʦ ʧʨʠʤʝʥʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʩʥʘʩʪʴ - ʦʪʪʷʞʢʫ 
ʰʢʦʪʘ (ʨʠʩ. 30) ʜʣʷ ʦʩʘʞʠʚʘʥʠʷ ʟʘʜʥʝʡ ʰʢʘʪʦʨʠʥʳ. ɺʳʙʨʘʚ ʚʪʫʛʫʶ ʧʘʨʫʩ ʧʦ ʥʠʞʥʝʡ ʰʢʘʪʦʨʠʥʝ ʟʘ 
ʰʢʦʪ, ʩ ʧʦʤʦʱʴʶ ʦʪʪʷʞʢʠ ʜʦʙʠʚʘʶʪʩʷ ʥʫʞʥʦʛʦ ʥʘʪʷʞʝʥʠʷ ʟʘʜʥʝʡ ʰʢʘʪʦʨʠʥʳ ʠ ʧʦʣʦʞʝʥʠʷ "ʧʫʟʘ" 
ʧʦ ʰʠʨʠʥʝ ʧʘʨʫʩʘ, ʫʩʪʨʘʥʷʶʪ ʩʠʣʴʥʦʝ ʩʢʨʫʯʠʚʘʥʠʝ. ʇʨʘʚʠʣʴʥʦ ʦʪʨʝʛʫʣʠʨʦʚʘʥʥʳʡ ʩʪʘʢʩʝʣʴ 
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ʜʦʣʞʝʥ ʜʘʚʘʪʴ ʧʦʪʦʢ ʚʦʟʜʫʭʘ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʧʦ ʢʘʩʘʪʝʣʴʥʦʡ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʦʪʘ ʠ ʧʨʠ 
ʧʨʠʚʝʜʝʥʠʠ ʷʭʪʳ ʟʘʧʦʣʘʩʢʠʚʘʪʴ ʩʨʘʟʫ ʧʦ ʚʩʝʡ ʚʳʩʦʪʝ. ʍʦʨʦʰʫʶ ʩʣʫʞʙʫ ʧʨʠ ʥʘʩʪʨʦʡʢʝ ʤʦʛʫʪ 
ʦʢʘʟʘʪʴ ʠʥʜʠʢʘʪʦʨʳ (ʩʤ. ʨʠʩ. 22-23). 

ɹʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦʣʥʦʪʫ ʩʪʘʢʩʝʣʷ ʦʢʘʟʳʚʘʝʪ ʧʨʦʛʠʙ ʰʪʘʛʘ. ʏʝʤ ʩʠʣʴʥʝʝ ʧʨʠ ʫʩʠʣʝʥʠʠ ʚʝʪʨʘ 
ʧʨʦʛʠʙʘʝʪʩʷ ʰʪʘʛ, ʪʝʤ ʙʦʣʴʰʝ ʩʪʘʥʦʚʠʪʩʷ "ʧʫʟʦ" ʧʘʨʫʩʘ ʠ ʦʥ ʥʘʯʠʥʘʝʪ ʟʘʜʫʚʘʪʴ ʥʘ ʛʨʦʪ. ɺ 
ʠʟʚʝʩʪʥʦʡ ʤʝʨʝ ʧʨʦʛʠʙ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤ ʨʘʩʢʨʦʝʤ ʩʪʘʢʩʝʣʷ ʩ ʚʳʧʫʢʣʦʩʪʴʶ ʚ ʥʠʞʥʝʡ 
ʯʘʩʪʠ ʧʝʨʝʜʥʝʡ ʰʢʘʪʦʨʠʥʳ ʠ ʚʦʛʥʫʪʦʩʪʴʶ (ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʩʝʨʧʦʤ) ʚ ʚʝʨʭʥʝʡ. ʄʥʦʛʠʝ ʷʭʪʳ ʟʘ 
ʨʫʙʝʞʦʤ ʩʥʘʙʞʘʶʪ ʤʦʱʥʳʤʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʤʠ, ʚʠʥʪʦʚʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʠʣʠ ʪʘʣʷʤʠ ʜʣʷ 
ʫʚʝʣʠʯʝʥʠʷ ʥʘʪʷʞʝʥʠʷ ʘʭʪʝʨʰʪʘʛʘ ʠ ʜʘʞʝ ʥʘʢʣʦʥʘ ʤʘʯʪʳ ʥʘʟʘʜ. 

2.5 ʃʦʙʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʷʭʪʳ. 

ɺʣʠʷʥʠʝ ʣʦʙʦʚʦʛʦ (ʚʦʟʜʫʰʥʦʛʦ) ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʷʭʪʳ ʥʘ ʝʝ ʭʦʜʦʚʳʝ ʢʘʯʝʩʪʚʘ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 
ʚʝʣʠʢʦ. ʅʘ ʢʫʨʩʝ ʙʝʡʜʝʚʠʥʜ ʧʨʠ ʚʝʪʨʝ 4 ʙʘʣʣʘ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʚʦʟʜʫʰʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʷʭʪʳ 
ʟʘʪʨʘʯʠʚʘʝʪʩʷ ʦʢʦʣʦ ʦʜʥʦʡ ʪʨʝʪʠ ʩʠʣʳ ʪʷʛʠ, ʨʘʟʚʠʚʘʝʤʦʡ ʧʘʨʫʩʘʤʠ. ʇʦʵʪʦʤʫ ʩʥʠʞʝʥʠʝ ʣʦʙʦʚʦʛʦ 
ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʪʘʢ ʞʝ ʚʘʞʥʦ, ʢʘʢ ʠ ʩʥʠʞʝʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʦʜʳ. 

ɺ ʦʙʱʝʤ ʙʘʣʘʥʩʝ ʚʦʟʜʫʰʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘ ʜʦʣʶ ʧʘʨʫʩʦʚ ʠ ʨʘʥʛʦʫʪʘ ʧʨʠʭʦʜʠʪʩʷ 70-78%, 
ʪʘʢʝʣʘʞʘ - 3-5%, ʢʦʨʧʫʩʘ- 15-18%, ʵʢʠʧʘʞʘ- 4-6%. ʇʦʩʢʦʣʴʢʫ ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʧʘʨʫʩʘ ʠ 
ʨʘʥʛʦʫʪ, ʨʘʩʩʤʦʪʨʠʤ ʧʨʠʯʠʥʳ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʝ ʧʦʷʚʣʝʥʠʝ ʥʘ ʥʠʭ ʩʠʣ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. 

ɺʦʟʜʫʰʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʢʘʢ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʦʜʳ, ʩʯʠʪʘʶʪ ʚʦʟʤʦʞʥʳʤ ʨʘʟʜʝʣʠʪʴ ʥʘ 
ʥʝʩʢʦʣʴʢʦ ʢʦʤʧʦʥʝʥʪʦʚ. ɼʣʷ ʧʘʨʫʩʦʚ ʠʭ ʜʚʘ: ʠʥʜʫʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʬʦʨʤʳ 
(ʠʣʠ ʧʨʦʬʠʣʴʥʦʝ). ʂʘʢ ʤʳ ʫʞʝ ʛʦʚʦʨʠʣʠ, ʠʥʜʫʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʥʝʠʟʙʝʞʥʳʤ 
ʩʣʝʜʩʪʚʠʝʤ ʜʝʡʩʪʚʠʷ ʥʘ ʧʘʨʫʩʝ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʧʦʜʲʝʤʥʦʡ ʩʠʣʳ. ʇʦ ʤʝʨʝ ʨʦʩʪʘ ʩʢʦʨʦʩʪʠ 
ʚʳʤʧʝʣʴʥʦʛʦ ʚʝʪʨʘ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʝʣʠʯʠʥʳ ʧʦʜʲʝʤʥʦʡ ʩʠʣʳ ʨʘʩʪʝʪ ʠ ʚʝʣʠʯʠʥʘ ʠʥʜʫʢʪʠʚʥʦʛʦ 
ʩʦʧʨʦʪʠʚʣʝʥʠʷ. ɺ ʩʨʝʜʥʠʡ ʚʝʪʝʨ ʚ ʦʙʣʘʩʪʠ ʦʧʪʠʤʘʣʴʥʳʭ ʫʛʣʦʚ ʘʪʘʢʠ ʧʘʨʫʩʘ (a = 5-15Á) 
ʠʥʜʫʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʬʦʨʤʳ. ʇʨʦʷʚʣʷʝʪʩʷ ʦʥʦ ʚ ʚʠʜʝ 
ʜʚʫʭ ʚʠʭʨʝʚʳʭ ʜʦʨʦʞʝʢ, ʩʪʝʢʘʶʱʠʭ ʩ ʥʠʞʥʝʡ ʰʢʘʪʦʨʠʥʳ ʠ ʙʣʠʟ ʬʘʣʦʚʦʛʦ ʫʛʣʘ ʧʘʨʫʩʘ.  

ʆʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʠʥʜʫʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ,- ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʫʜʣʠʥʝʥʠʝ ʠ 
ʬʦʨʤʘ ʧʘʨʫʩʦʚ, ʫʛʦʣ ʩʢʨʫʯʠʚʘʥʠʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ "ʧʫʟʘ" ʧʦ ʚʳʩʦʪʝ ʧʘʨʫʩʘ. ʏʝʤ ʙʦʣʴʰʝ 
ʫʜʣʠʥʝʥʠʝ ʧʘʨʫʩʘ (ʪ.ʝ. ʯʝʤ ʤʝʥʴʰʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʪʳ ʧʘʨʫʩʘ ʜʣʠʥʘ ʥʠʞʥʝʡ ʰʢʘʪʦʨʠʥʳ ʠ 
ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʘʨʫʩʘ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʪʝʢʘʥʠʝ ʚʦʟʜʫʭʘ ʠʟ ʟʦʥʳ ʧʦʚʳʰʝʥʥʦʛʦ 
ʜʘʚʣʝʥʠʷ ʥʘ ʩʪʦʨʦʥʫ ʨʘʟʨʝʞʝʥʠʷ), ʯʝʤ ʙʣʠʞʝ ʢ ʬʦʨʤʝ ʵʣʣʠʧʩʘ ʬʦʨʤʘ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʘʨʫʩʘ, ʪʝʤ 
ʤʝʥʴʰʝ ʠʥʜʫʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ. ʆʪ ʫʛʣʘ ʩʢʨʫʯʠʚʘʥʠʷ ʠ ʚʝʣʠʯʠʥʳ "ʧʫʟʘ" ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 
ʧʘʨʫʩʘ ʟʘʚʠʩʠʪ ʚʝʣʠʯʠʥʘ ʧʦʜʲʝʤʥʦʡ ʩʠʣʳ ʠ ʝʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ. ʋ ʪʨʝʫʛʦʣʴʥʦʛʦ 
ʙʝʨʤʫʜʩʢʦʛʦ ʧʘʨʫʩʘ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʞʝʣʘʪʝʣʴʥʦ ʧʦʣʫʯʠʪʴ ʙʦʣʴʰʫʶ ʧʦʜʲʝʤʥʫʶ ʩʠʣʫ ʥʘ ʝʜʠʥʠʮʫ 
ʧʣʦʱʘʜʠ, ʯʝʤ ʥʘ ʩʝʨʝʜʠʥʝ ʚʳʩʦʪʳ ʤʘʯʪʳ, ʧʦʪʦʤʫ ʯʪʦ ʪʦʛʜʘ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʛʨʫʟʢʠ 
ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʵʣʣʠʧʪʠʯʝʩʢʦʤʫ ʢʨʳʣʫ, ʠʤʝʶʱʝʤʫ ʤʠʥʠʤʘʣʴʥʦʝ ʠʥʜʫʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ. ɺʦʪ 
ʧʦʯʝʤʫ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʘʨʫʩʘ ʯʘʩʪʦ ʚʳʢʨʘʠʚʘʶʪ ʩ ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʠʤ "ʧʫʟʦʤ", ʘ ʩʢʨʫʯʠʚʘʥʠʝ 
ʧʘʨʫʩʘ ʜʦʧʫʩʢʘʝʪʩʷ ʣʠʰʴ ʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʫʛʣʳ. ʂʦʨʧʫʩ ʷʭʪʳ, ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ 
ʢʦʪʦʨʦʛʦ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʠʞʥʠʝ ʰʢʘʪʦʨʠʥʳ ʧʘʨʫʩʦʚ, ʷʚʣʷʝʪʩʷ ʩʚʦʝʦʙʨʘʟʥʦʡ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ 
ʰʘʡʙʦʡ, ʚ ʠʟʚʝʩʪʥʦʡ ʤʝʨʝ ʩʥʠʞʘʶʱʝʡ ʧʝʨʝʪʝʢʘʥʠʝ ʚʦʟʜʫʭʘ ʯʝʨʝʟ ʥʠʞʥʠʝ ʰʢʘʪʦʨʠʥʳ.  

ʇʨʦʬʠʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʘʨʫʩʦʚ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʨʝʥʠʷ 
ʠ ʜʘʚʣʝʥʠʷ. ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʪʨʝʥʠʷ ʚʳʟʚʘʥʦ ʚʷʟʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚʦʟʜʫʭʘ ʠ ʧʦʜʯʠʥʷʝʪʩʷ ʪʝʤ ʞʝ 
ʟʘʢʦʥʘʤ, ʯʪʦ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʨʝʥʠʷ ʚʦʜʳ, ʭʦʪʷ ʢʦʵʬʬʠʮʠʝʥʪ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʚʷʟʢʦʩʪʠ ʚʦʟʜʫʭʘ ʚ 
860 ʨʘʟ ʤʝʥʴʰʝ, ʯʝʤ ʚʦʜʳ. ʅʦʨʤʘʣʴʥʳʤ ʨʝʞʠʤʦʤ ʦʙʪʝʢʘʥʠʷ ʧʘʨʫʩʦʚ ʷʚʣʷʝʪʩʷ ʪʫʨʙʫʣʝʥʪʥʳʡ, ʧʨʠ 
ʢʦʪʦʨʦʤ ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʪʨʝʥʠʷ ʚ ʙʦʣʴʰʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʛʣʘʜʢʦʩʪʠ 
ʧʦʚʝʨʭʥʦʩʪʠ. ɹʦʣʝʝ ʚʦʨʩʠʩʪʳʝ ʠ ʠʤʝʶʱʠʝ ʢʨʫʧʥʫʶ ʪʝʢʩʪʫʨʫ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʳʝ ʪʢʘʥʠ ʦʙʣʘʜʘʶʪ 
ʙʦʣʴʰʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʪʨʝʥʠʷ, ʯʝʤ ʣʘʚʩʘʥʦʚʳʝ ʠʣʠ ʜʘʢʨʦʥʦʚʳʝ, ʦʩʦʙʝʥʥʦ ʧʨʦʧʠʪʘʥʥʳʝ 
ʩʤʦʣʦʡ.  

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʪʨʝʥʠʷ ʧʦʚʳʰʘʝʪʩʷ ʧʨʠ ʥʘʣʠʯʠʠ ʥʘ ʧʘʨʫʩʘʭ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʰʚʦʚ, 
ʧʦʧʝʨʝʯʥʳʭ ʤʦʨʱʠʥ ʩʢʣʘʜʦʢ, ʨʘʟʣʠʯʥʳʭ ʥʘʰʠʚʦʢ. ʆʩʦʙʝʥʥʦ ʚʘʞʥʦ ʠʤʝʪʴ ʛʣʘʜʢʫʶ ʧʦʚʝʨʭʥʦʩʪʴ 
ʙʣʠʟ ʧʝʨʝʜʥʝʡ ʰʢʘʪʦʨʠʥʳ ʧʘʨʫʩʘ, ʛʜʝ ʚʦʟʤʦʞʥʦ ʣʘʤʠʥʘʨʥʦʝ ʦʙʪʝʢʘʥʠʝ ʠ ʛʜʝ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʪʦʢ 
ʚʜʦʣʴ ʧʦʜʚʝʪʨʝʥʥʦʡ ʩʪʦʨʦʥʳ ʧʘʨʫʩʘ. ʅʘʣʠʯʠʝ ʟʜʝʩʴ ʤʦʨʱʠʥ ʠʣʠ ʥʘʰʠʚʦʢ ʩʧʦʩʦʙʩʪʚʫʝʪ 
ʪʫʨʙʫʣʠʟʘʮʠʠ ʧʦʪʦʢʘ ʠ ʝʛʦ ʦʪʨʳʚʫ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʧʘʨʫʩʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʘʜʘʝʪ ʧʦʜʲʝʤʥʘʷ 
ʩʠʣʘ.  
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ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʜʘʚʣʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʬʦʨʤʳ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ - ʧʨʦʬʠʣʷ ʧʘʨʫʩʘ ʠ ʫʛʣʘ ʘʪʘʢʠ 
ʝʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʤʧʝʣʴʥʦʛʦ ʚʝʪʨʘ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʣʦʩʢʦʡ ʧʣʘʩʪʠʥʳ ʧʨʠ 
ʥʫʣʝʚʦʤ ʫʛʣʝ ʘʪʘʢʠ ʚʦ ʬʣʶʛʝʨʥʦʤ ʧʦʣʦʞʝʥʠʠ ʙʫʜʝʪ ʧʦʣʥʦʩʪʴʶ ʦʙʫʩʣʦʚʣʝʥʦ ʪʨʝʥʠʝʤ. ʇʦ ʤʝʨʝ 
ʫʚʝʣʠʯʝʥʠʷ ʫʛʣʘ ʘʪʘʢʠ ʧʦʷʚʠʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʠ ʨʘʩʧʦʣʦʞʝʥʠʠ 
ʧʣʘʩʪʠʥʳ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʧʦʪʦʢʫ ʙʫʜʝʪ ʤʘʢʩʠʤʘʣʴʥʳʤ ʠ ʧʦʣʥʦʩʪʴʶ ʧʨʝʜʩʪʘʚʠʪ ʩʦʙʦʡ 
ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʘʚʣʝʥʠʡ. ɽʩʣʠ ʧʨʠ a = 0Á ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʣʘʩʪʠʥʳ Cʭ = 0,004 - 
0,008, ʪʦ ʧʨʠ a = 90Á Cʭ = 1,9. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʘʚʣʝʥʠʷ ʤʦʞʝʪ ʚ 250-500 ʨʘʟ 
ʧʨʝʚʳʰʘʪʴ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʨʝʥʠʷ, ʦʜʥʘʢʦ ʚʣʠʷʥʠʝ ʪʨʝʥʠʷ ʥʘ ʨʝʞʠʤ ʦʙʪʝʢʘʥʠʷ ʧʘʨʫʩʘ ʠ ʝʛʦ 
ʧʦʜʲʝʤʥʫʶ ʩʠʣʫ ʟʘʩʪʘʚʣʷʝʪ ʧʘʨʫʩʥʳʭ ʤʘʩʪʝʨʦʚ ʵʢʠʧʘʞ ʷʭʪʳ ʫʜʝʣʷʪʴ ʢʘʯʝʩʪʚʫ ʦʪʜʝʣʢʠ ʧʘʨʫʩʦʚ 
ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ. 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʜʘʚʣʝʥʠʷ ʧʘʨʫʩʘ, ʠʤʝʶʱʝʛʦ "ʧʫʟʦ", ʧʨʠ ʤʘʣʳʭ ʫʛʣʘʭ ʘʪʘʢʠ ʧʨʝʚʳʰʘʝʪ 
ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʣʦʩʢʦʡ ʧʣʘʩʪʠʥʳ. ʏʝʤ ʙʦʣʴʰʝ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʝʣʠʯʠʥʘ "ʧʫʟʘ" ʠ ʯʝʤ ʜʘʣʴʰʝ 
ʧʝʨʝʜʥʝʡ ʢʨʦʤʢʠ ʦʥʦ ʨʘʩʧʦʣʘʛʘʝʪʩʷ, ʪʝʤ ʙʦʣʴʰʝ ʧʨʦʬʠʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ. ʅʘ ʝʛʦ ʚʝʣʠʯʠʥʝ 
ʩʠʣʴʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʠʩʢʘʞʝʥʠʷ ʧʨʘʚʠʣʴʥʦʛʦ ʧʨʦʬʠʣʷ - ʩʢʣʘʜʢʠ, ʩʣʠʰʢʦʤ ʪʫʛʦ ʥʘʙʠʪʳʝ ʚ ʢʘʨʤʘʥʘʭ 
ʣʘʪʳ, ʩʚʦʙʦʜʥʦ ʙʦʣʪʘʶʱʘʷʩʷ ʠʣʠ, ʥʘʦʙʦʨʦʪ, ʩʣʠʰʢʦʤ ʧʝʨʝʙʨʘʥʥʘʷ ʟʘʜʥʷʷ ʰʢʘʪʦʨʠʥʘ ʠ ʪ. ʧ.  

ʆ ʚʨʝʜʥʦʤ, ʥʦ ʥʝʠʟʙʝʞʥʦʤ ʚʣʠʷʥʠʠ ʤʘʯʪʳ ʥʘ ʪʷʛʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʨʫʩʘ ʤʳ ʫʞʝ ʛʦʚʦʨʠʣʠ. 
ʂʨʦʤʝ ʪʦʛʦ, ʤʘʯʪʘ ʩʘʤʘ ʧʦ ʩʝʙʝ ʷʚʣʷʝʪʩʷ ʜʘʣʝʢʦ ʥʝ ʠʜʝʘʣʴʥʦ ʦʙʪʝʢʘʝʤʳʤ ʪʝʣʦʤ, ʦʙʣʘʜʘʝʪ 
ʜʦʚʦʣʴʥʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʨʦʬʠʣʴʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʚʦʟʨʘʩʪʘʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 
ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ. ʅʝʤʘʣʦ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʚ ʩʠʣʴʥʳʡ ʧʦʧʫʪʥʳʡ ʚʝʪʝʨ ʷʭʪʘ ʧʦʜ ʦʜʥʠʤ ʨʘʥʛʦʫʪʦʤ 
ʨʘʟʚʠʚʘʝʪ ʜʦʩʪʘʪʦʯʥʫʶ ʩʢʦʨʦʩʪʴ, ʯʪʦʙʳ ʩʣʫʰʘʪʴʩʷ ʨʫʣʷ. 

ʀʥʦʝ ʜʝʣʦ ʦʙʪʝʢʘʪʝʣʠ ʰʪʘʛʘ, ʩʥʘʙʞʝʥʥʳʝ ʣʠʢʧʘʟʦʤ, ʢʦʪʦʨʳʝ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʩʝ ʯʘʱʝ ʥʘʭʦʜʷʪ 
ʧʨʠʤʝʥʝʥʠʝ ʥʘ ʢʨʝʡʩʝʨʩʢʦ-ʛʦʥʦʯʥʳʭ ʷʭʪʘʭ (ʩʤ. ʨʠʩ. 46). ɺʳʧʦʣʥʷʝʤʳʝ ʦʙʳʯʥʦ ʚ ʚʠʜʝ ʭʦʨʦʰʦ 
ʦʙʪʝʢʘʝʤʦʛʦ ʘʣʶʤʠʥʠʝʚʦʛʦ ʠʣʠ ʧʣʘʩʪʠʢʦʚʦʛʦ ʧʨʦʬʠʣʷ ʩ ʪʦʣʱʠʥʦʡ, ʨʘʚʥʦʡ 24-29% ʭʦʨʜʳ, ʦʥʠ 
ʧʨʠʤʝʨʥʦ ʥʘ 20% ʩʥʠʞʘʶʪ ʧʨʦʬʠʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʪʘʢʩʝʣʷ ʠ ʥʘ 5% ʧʦʚʳʰʘʶʪ ʝʛʦ 
ʧʦʜʲʝʤʥʫʶ ʩʠʣʫ. ɻʣʘʚʥʳʡ ʵʬʬʝʢʪ ʩʦʩʪʦʠʪ ʚ ʦʬʦʨʤʣʝʥʠʠ ʠ ʫʪʦʣʱʝʥʠʠ ʚʭʦʜʷʱʝʡ ʢʨʦʤʢʠ ʩʪʘʢʩʝʣʷ 
ʢʘʢ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ. ʂʨʠʪʠʯʝʩʢʘʷ ʪʦʯʢʘ (ʩʤ. ʨʠʩ. 22) ʧʝʨʝʤʝʱʘʝʪʩʷ ʙʣʠʞʝ ʢ 
ʧʦʜʚʝʪʨʝʥʥʦʡ ʩʪʦʨʦʥʝ ʦʙʪʝʢʘʪʝʣʷ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʧʠʢ ʨʘʟʨʝʞʝʥʠʷ ʚʙʣʠʟʠ ʧʝʨʝʜʥʝʡ ʰʢʘʪʦʨʠʥʳ 
ʩʪʘʥʦʚʠʪʩʷ ʧʣʘʚʥʝʝ ʠ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʠʭ ʫʛʣʘʭ ʘʪʘʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʦʙʪʝʢʘʪʝʣʠ 
ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʤʝʥʴʰʝʥʠʶ ʧʨʦʛʠʙʘ ʰʪʘʛʘ, ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʶʱʝʛʦ ʥʘ ʧʨʦʬʠʣʴ ʧʘʨʫʩʘ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʘʨʫʩa, ʩʦʟʜʘʶʱʝʛʦ ʜʚʠʞʫʱʫʶ ʩʠʣʫ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʤʘʯʪʳ, ʢʨʘʩʧʠʮ, 
ʛʠʢʘ, ʩʪʦʷʯʝʛʦ ʠ ʙʝʛʫʯʝʛʦ ʪʘʢʝʣʘʞʘ ʦʪʥʦʩʷʪ ʢ ʪʘʢ ʥʘʟʳʚʘʝʤʦʤʫ ʧʘʨʘʟʠʪʥʦʤʫ ʩʦʧʨʦʪʠʚʣʝʥʠʶ. ʆʥʦ 
ʟʘʥʠʤʘʝʪ 10-12% ʦʙʱʝʛʦ ʚʦʟʜʫʰʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʧʦʵʪʦʤʫ ʩʦʢʨʘʱʝʥʠʝ ʜʣʠʥʳ ʠ ʫʤʝʥʴʰʝʥʠʝ 
ʜʠʘʤʝʪʨʘ ʚʩʝʭ ʪʨʦʩʦʚ ʥʘ ʷʭʪʘʭ ʦʯʝʥʴ ʚʘʞʥʦ. ʄʘʯʪʳ ʞʝʣʘʪʝʣʴʥʦ "ʦʯʠʩʪʠʪʴ" ʦʪ ʙʦʣʴʰʠʥʩʪʚʘ ʬʘʣʦʚ 
ʠ ʵʣʝʢʪʨʦʧʨʦʚʦʜʢʠ, ʫʙʨʘʚ ʠʭ ʚʥʫʪʨʴ. ʇʦ ʚʦʟʤʦʞʥʦʩʪʠ ʚʥʫʪʨʠ ʤʘʯʪʳ ʩʣʝʜʫʝʪ ʨʘʩʧʦʣʦʞʠʪʴ 
ʢʨʝʧʣʝʥʠʷ ʩʪʦʷʯʝʛʦ ʪʘʢʝʣʘʞʘ ʠ ʙʣʦʢʠ ʬʘʣʦʚ. 

2.6 ʍʦʜʦʚʳʝ ʢʘʯʝʩʪʚʘ ʷʭʪʳ ʥʘ ʨʘʟʣʠʯʥʳʭ ʢʫʨʩʘʭ. 

ʇʦʷʚʠʚʰʠʝʩʷ ʚ ʦʩʥʘʱʝʥʠʠ ʷʭʪ ʧʨʠʙʦʨʳ ʧʦʟʚʦʣʷʶʪ ʠʟʤʝʨʷʪʴ ʧʘʨʘʤʝʪʨʳ ʠʭ ʜʚʠʞʝʥʠʷ ʠ ʥʘ ʦʩʥʦʚʝ 
ʵʪʠʭ ʠʟʤʝʨʝʥʠʡ ʦʮʝʥʠʚʘʪʴ ʭʦʜʦʚʳʝ ʢʘʯʝʩʪʚʘ ʩʫʜʥʘ ʥʘ ʨʘʟʥʳʭ ʢʫʨʩʘʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʝʪʨʫ 
ʢʦʣʠʯʝʩʪʚʝʥʥʦ, ʘ ʥʝ "ʥʘ ʛʣʘʟʦʢ". ʅʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʝ ʧʨʠʙʦʨʳ ʜʘʶʪ ʩʣʝʜʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ: 

¶ ʫʛʦʣ ʤʝʞʜʫ ɼʇ ʷʭʪʳ ʠ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚʳʤʧʝʣʴʥʦʛʦ ʚʝʪʨʘ;  

¶ ʩʢʦʨʦʩʪʴ ʚʳʤʧʝʣʴʥʦʛʦ ʚʝʪʨʘ;  

¶ ʩʢʦʨʦʩʪʴ ʷʭʪʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʦʜʳ;  

¶ ʤʛʥʦʚʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʩʢʦʨʦʩʪʠ ʷʭʪʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʙʨʘʥʥʦʡ ʪʦʯʢʠ ʦʪʩʯʝʪʘ.  

ʇʦʣʴʟʫʷʩʴ ʧʦʢʘʟʘʥʠʷʤʠ ʵʪʠʭ ʧʨʠʙʦʨʦʚ, ʵʢʠʧʘʞ ʤʦʞʝʪ ʦʧʪʠʤʘʣʴʥʳʤ ʦʙʨʘʟʦʤ ʥʘʩʪʨʦʠʪʴ ʧʘʨʫʩʘ ʜʣʷ 
ʢʘʞʜʦʛʦ ʢʫʨʩʘ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʥʘʠʚʳʩʰʫʶ ʩʢʦʨʦʩʪʴ, ʘ ʪʘʢʞʝ ʧʦʩʪʨʦʠʪʴ ʧʦʣʷʨʥʫʶ ʜʠʘʛʨʘʤʤʫ 
ʭʦʜʢʦʩʪʠ ʷʭʪʳ (ʨʠʩ. 31). ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʜʠʘʛʨʘʤʤʳ ʷʭʪʘ ʩʯʠʪʘʝʪʩʷ ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʮʝʥʪʨʝ 
ʥʝʩʢʦʣʴʢʠʭ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʭ ʦʢʨʫʞʥʦʩʪʝʡ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʦʡ 
ʩʢʦʨʦʩʪʠ (4, 5, 6 ʠ ʪ. ʜ. ʫʟ.). ʀʟ ʮʝʥʪʨʘ ʯʝʨʝʟ 10Á ʧʨʦʚʦʜʷʪʩʷ ʣʫʯʠ, ʦʙʦʟʥʘʯʘʶʱʠʝ ʢʫʨʩʳ ʷʭʪʳ ʧʦ 
ʦʪʥʦʰʝʥʠʶ ʢ ʥʘʧʨʘʚʣʝʥʠʶ ʠʩʪʠʥʥʦʛʦ (ʠʣʠ ʚʳʤʧʝʣʴʥʦʛʦ) ʚʝʪʨʘ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ 
ʜʠʘʛʨʘʤʤʳ ʤʦʛʫʪ ʙʳʪʴ ʥʘʥʝʩʝʥʳ ʢʫʨʩʳ ʩʫʜʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʪʠʥʥʦʛʦ, ʘ ʧʦ ʣʝʚʫʶ - 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʤʧʝʣʴʥʦʛʦ ʚʝʪʨʘ. ɿʘʪʝʤ ʥʘ ʢʘʞʜʦʤ ʣʫʯʝ ʦʪʢʣʘʜʳʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ 
ʩʢʦʨʦʩʪʠ ʥʘ ʜʘʥʥʦʤ ʢʫʨʩʝ ʠ ʧʨʠ ʜʘʥʥʦʡ ʩʠʣʝ ʚʝʪʨʘ.  
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ʅʝʪʨʫʜʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʦʣʷʨʘ ʩʢʦʨʦʩʪʠ ʷʭʪʳ ʥʘ ʢʫʨʩʝ ʦʪ ʧʦʣʥʦʛʦ ʙʝʡʜʝʚʠʥʜʘ ʜʦ ʢʨʫʪʦʛʦ ʙʘʢʰʪʘʛʘ 
ʙʣʠʟʢʘ ʢ ʜʫʛʝ ʦʢʨʫʞʥʦʩʪʠ, ʠʥʳʤʠ ʩʣʦʚʘʤʠ, ʩ ʠʟʤʝʥʝʥʠʝʤ ʢʫʨʩʦʚʦʛʦ ʫʛʣʘ ʚʝʪʨʘ ʩʢʦʨʦʩʪʴ ʤʝʥʷʝʪʩʷ 
ʦʯʝʥʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ʇʨʠ ʧʝʨʝʭʦʜʝ ʷʭʪʳ ʥʘ ʯʠʩʪʳʡ ʬʦʨʜʝʚʠʥʜ ʩʢʦʨʦʩʪʴ ʟʘʤʝʪʥʦ ʧʘʜʘʝʪ, 
ʦʩʦʙʝʥʥʦ ʚ ʩʣʘʙʳʡ ʚʝʪʝʨ. ʆʙʲʷʩʥʷʝʪʩʷ ʵʪʦ ʩʫʱʝʩʪʚʝʥʥʳʤ ʩʥʠʞʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʚʳʤʧʝʣʴʥʦʛʦ 
ʚʝʪʨʘ ʠ, ʧʦʩʢʦʣʴʢʫ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʩʠʣʳ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ ʝʝ ʢʚʘʜʨʘʪʫ, ʫʤʝʥʴʰʝʥʠʝʤ ʩʠʣʳ 
ʪʷʛʠ. 

ʇʦʩʪʘʥʦʚʢʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʘʨʫʩʦʚ - ʩʧʠʥʘʢʝʨʘ ʠ ʙʣʫʧʝʨʘ ʧʦʤʦʛʘʝʪ ʫʚʝʣʠʯʠʪʴ ʩʢʦʨʦʩʪʴ ʷʭʪʳ ʚ 
ʩʣʘʙʳʡ ʠ ʩʨʝʜʥʠʡ ʚʝʪʝʨ. ɺ ʩʠʣʴʥʳʡ ʞʝ ʚʝʪʝʨ, ʢʦʛʜʘ ʩʢʦʨʦʩʪʴ ʦʢʘʟʳʚʘʝʪʩʷ ʙʣʠʟʢʦʡ ʢ ʧʨʝʜʝʣʴʥʦʡ, V 
= 3 * (Lʢʚʣ**1/2), ʫʟ. ʠ ʢʨʠʚʘʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʦʜʳ ʢʨʫʪʦ ʧʦʜʥʠʤʘʝʪʩʷ ʚʚʝʨʭ, ʫʚʝʣʠʯʝʥʠʝ ʩʠʣʳ ʪʷʛʠ 
ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʧʘʨʫʩʥʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʜʘʝʪ ʧʦʚʳʰʝʥʠʷ ʩʢʦʨʦʩʪʠ. ʅʘ ʢʫʨʩʝ ʙʝʡʜʝʚʠʥʜ 
ʩʢʦʨʦʩʪʴ ʚʳʤʧʝʣʴʥʦʛʦ ʚʝʪʨʘ ʠ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʩʠʣʳ ʤʘʢʩʠʤʘʣʴʥʳʝ, ʦʜʥʘʢʦ ʧʦʜʲʝʤʥʘʷ ʩʠʣʘ 
ʜʘʝʪ ʦʯʝʥʴ ʥʝʙʦʣʴʰʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʜʚʠʞʝʥʠʷ ʷʭʪ (ʩʤ. ʨʠʩ. 20). ʉ ʫʚʝʣʠʯʝʥʠʝʤ 
ʞʝ ʥʘ ʵʪʦʤ ʢʫʨʩʝ ʢʨʝʥʘ ʫʤʝʥʴʰʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʡ ʫʛʦʣ ʘʪʘʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʤʧʝʣʴʥʦʛʦ ʚʝʪʨʘ, 
ʧʘʜʘʝʪ ʚʝʣʠʯʠʥʘ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʣʳ ʠ ʩʠʣʳ ʪʷʛʠ. ʇʦ ʵʪʦʤʫ ʥʘ ʦʩʪʨʳʭ ʢʫʨʩʘʭ ʙʦʣʝʝ 
ʦʩʪʦʡʯʠʚʘʷ ʷʭʪʘ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʙʳʩʪʨʦʭʦʜʥʝʡ.  

ʉ ʧʦʤʦʱʴʶ ʧʦʣʷʨʥʦʡ ʜʠʘʛʨʘʤʤʳ ʨʫʣʝʚʦʡ ʷʭʪʳ ʤʦʞʝʪ ʨʝʰʘʪʴ ʨʘʟʣʠʯʥʳʝ ʪʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ, 
ʥʘʧʨʠʤʝʨ ʚʳʙʨʘʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʢʫʨʩ ʚ ʣʘʚʠʨʦʚʢʫ. ʆʥ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʥʘʠʙʦʣʴʰʝʡ ʩʢʦʨʦʩʪʠ 
ʧʨʦʜʚʠʞʝʥʠʷ ʧʨʷʤʦ ʧʨʦʪʠʚ ʚʝʪʨa. ɼʣʷ ʵʪʦʛʦ ʩʣʝʜʫʝʪ ʧʨʦʚʝʩʪʠ ʢʘʩʘʪʝʣʴʥʫʶ ʢ ʧʦʣʷʨʝ ʜʣʷ ʜʘʥʥʦʡ 
ʩʠʣʳ ʚʝʪʨʘ - ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʢ ʝʛʦ ʥʘʧʨʘʚʣʝʥʠʶ. ʊʦʯʢʘ ʢʘʩʘʥʠʷ ʧʦʣʷʨʳ ʫʢʘʟʳʚʘʝʪ ʥʘʠʙʦʣʝʝ 
ʚʳʛʦʜʥʳʡ ʢʫʨʩ. ʇʨʠ ʧʣʘʚʘʥʠʠ ʧʦʣʥʳʤ ʢʫʨʩʦʤ, ʟʥʘʷ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ, ʤʦʞʥʦ ʩ 
ʧʦʤʦʱʴʶ ʧʦʣʷʨʳ ʦʧʨʝʜʝʣʠʪʴ, kʘʢ ʚʳʛʦʜʥʝʝ ʙʫʜʝʪ ʧʨʦʡʪʠ ʜʠʩʪʘʥʮʠʶ - ʢʫʨʩʦʤ ʬʦʨʜʝʚʠʥʜ ʠʣʠ 
ʜʚʫʤʷ ʙʘʢʰʪʘʛʘʤʠ ʩʦ ʩʤʝʥʦʡ ʛʘʣʩʘ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʙʣʝʛʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʷʨʥʦʡ ʜʠʘʛʨʘʤʤʳ, ʥʘ ʢʨʠʚʳʭ ʩʢʦʨʦʩʪʠ 
ʥʘʥʦʩʷʪ ʢʫʨʩʳ ʷʭʪʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʤʧʝʣʴʥʦʛʦ ʚʝʪʨʘ. ʇʦʣʫʯʘʶʪʩʷ ʦʥʠ ʧʦʩʪʨʦʝʥʠʝʤ ʪʨʝʫʛʦʣʴʥʠʢʘ 
ʩʢʦʨʦʩʪʝʡ ʧʦ ʜʘʥʥʳʤ ʩʥʷʪʳʤ ʩ ʜʠʘʛʨʘʤʤʳ (ʩʤ. ʨʠʩ. 19, ʙ) ʧʦʩʢʦʣʴʢʫ ʩ ʜʚʠʞʫʱʝʡʩʷ ʷʭʪʳ 
ʦʧʨʝʜʝʣʠʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʠʩʪʠʥʥʦʛʦ ʚʝʪʨʘ ʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠʙʣʠʞʝʥʥʦ - ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʘʩʘ ʠ 
ʚʦʣʥʳ ʣʠʙʦ ʧʦ ʙʝʨʝʛʦʚʳʤ ʧʨʠʤʝʪʘʤ.  
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3 ɻʣʘʚʘ 3. ʅʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ 
ʢʨʝʡʩʝʨʩʢʦ-ʛʦʥʦʯʥʳʭ ʷʭʪ. 

3.1 ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ 
ʢʨʝʡʩʝʨʩʢʦ-ʛʦʥʦʯʥʳʤ ʷʭʪʘʤ 

ʗʭʪʳ ʜʣʷ ʜʘʣʴʥʠʭ ʧʣʘʚʘʥʠʡ (ʢʨʝʡʩʝʨʩʢʠʝ ʷʭʪʳ) ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ, 
ʦʪʣʠʯʘʶʱʠʝʩʷ ʧʦ ʩʚʦʝʤʫ ʥʘʟʥʘʯʝʥʠʶ: ʢʨʝʡʩʝʨʩʢʦ-ʛʦʥʦʯʥʳʝ, ʢʨʝʡʩʝʨʩʢʠʝ ʠ ʪʫʨʠʩʪʩʢʠʝ.  
ʆʩʥʦʚʥʳʤ ʥʘʟʥʘʯʝʥʠʝʤ ʢʨʝʡʩʝʨʩʢʦ-ʛʦʥʦʯʥʳʭ ʷʭʪ (ʠʭ ʧʨʘʚʠʣʴʥʝʝ ʙʳʣʦ ʙʳ ʥʘʟʳʚʘʪʴ ʛʦʥʦʯʥʳʤʠ 
ʷʭʪʘʤʠ ʦʪʢʨʳʪʦʛʦ ʤʦʨʷ) ʷʚʣʷʝʪʩʷ ʫʩʧʝʰʥʦʝ ʚʳʩʪʫʧʣʝʥʠʝ ʚ ʤʘʨʰʨʫʪʥʳʭ ʛʦʥʢʘʭ ʥʘ ʜʣʠʥʥʳʝ 
ʜʠʩʪʘʥʮʠʠ. ʂʨʝʡʩʝʨʩʢʦ-ʛʦʥʦʯʥʳʝ ʷʭʪʳ ʠʤʝʶʪ ʭʘʨʘʢʪʝʨʥʦʝ ʧʘʨʫʩʥʦʝ ʚʦʦʨʫʞʝʥʠʝ ʩ ʫʟʢʠʤʠ ʠ 
ʚʳʩʦʢʠʤʠ ʧʘʨʫʩʘʤʠ, ʩʚʦʙʦʜʥʫʶ ʧʘʣʫʙʫ, ʥʘʩʳʱʝʥʥʫʶ ʤʝʭʘʥʠʟʤʘʤʠ ʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʜʣʷ 
ʫʧʨʘʚʣʝʥʠʷ ʧʘʨʫʩʘʤʠ ʠ ʠʭ ʥʘʩʪʨʦʡʢʠ (ʨʠʩ. 32). ʊʠʧʠʯʥʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʵʪʦʡ ʛʨʫʧʧʳ ʷʭʪ 
ʷʚʣʷʶʪʩʷ, ʥʘʧʨʠʤʝʨ, ʦʜʥʦʪʦʥʥʠʢ "ʄʘʨʠʥʘ", ʷʭʪʳ "ʂʦʥʨʘʜ-44" ʠ "ʂʦʥʨʘʜ-54". 

 

ʈʠʩ. 32. ʆʜʥʦʪʦʥʥʠʢ "ʄʘʨʠʥʘ" ʧʦʩʪʨʦʡʢʠ ʣʝʥʠʥʛʨʘʜʩʢʦʡ ʩʫʜʦʚʝʨʬʠ ɺʎʉʇʉ:  
1 - ʛʨʝʙʥʦʡ ʚʠʥʪ ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʰʘʛʘ; 2 - ʧʝʨʦ ʨʫʣʷ; 3 - ʩʢʦʙ-ʪʨʘʧ; 4 - ʥʘʜʫʚʥʦʡ ʩʧʘʩʘʪʝʣʴʥʳʡ ʧʣʦʪ 
ʇʉʅ-6ʄ; 5 - ʧʨʠʚʦʜ ʥʘʪʷʞʥʦʛʦ ʘʭʪʝʨʰʪʘʛʘ; 6 - ʰʪʫʨʚʘʣ; 7 - ʧʫʪʝʚʦʡ ʢʦʤʧʘʩ; 8 - ʧʨʠʙʦʨʥʘʷ ʧʘʥʝʣʴ; 
9 - ʛʣʘʚʥʳʡ ʢʦʤʧʘʩ; 10 - ʜʚʫʭʩʢʦʨʦʩʪʥʘʷ ʣʝʙʝʜʢʘ; 11 - ʦʜʥʦʩʢʦʨʦʩʪʥʘʷ ʣʝʙʝʜʢʘ; 12 - ʚʭʦʜʥʦʡ ʣʶʢ; 
13 - ʥʘʪʷʞʢʘ ʚʥʫʪʨʝʥʥʝʛʦ ʰʪʘʛʘ; 14 - ʚʘʥʪ-ʧʫʪʝʥʩ; 15 - ʬʘʣʦʚʘʷ ʣʝʙʝʜʢʘ; 16 - ʩʧʠʥʘʢʝʨ-ʛʠʢ; 17 - 
ʥʘʪʷʞʢʘ ʙʘʛʰʪʘʛʘ; 18 - ʚʝʥʪʠʣʷʮʠʦʥʥʳʡ ʜʝʬʣʝʢʪʦʨ. 

ʂʨʝʡʩʝʨʩʢʠʝ ʷʭʪʳ - ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦʭʦʜʥʳʝ ʩʫʜʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʜʘʣʴʥʠʭ ʩʧʦʨʪʠʚʥʳʭ 
ʧʣʘʚʘʥʠʡ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʩʣʦʞʥʦʩʪʠ ʠ ʧʨʦʪʷʞʝʥʥʦʩʪʠ. ʉʫʜʘ ʵʪʦʛʦ ʪʠʧʘ ʧʨʠʥʠʤʘʶʪ ʪʘʢʞʝ 
ʫʯʘʩʪʠʝ ʚ ʤʦʨʩʢʠʭ ʛʦʥʢʘʭ, ʭʦʪʷ ʠ ʩ ʤʝʥʴʰʠʤʠ ʰʘʥʩʘʤʠ ʥʘ ʫʩʧʝʭ ʧʨʠ ʚʳʩʪʫʧʣʝʥʠʠ ʚ ʦʜʥʦʡ ʟʘʯʝʪʥʦʡ 
ʛʨʫʧʧʝ ʩ ʛʦʥʦʯʥʳʤʠ ʷʭʪʘʤʠ. ʂʨʝʡʩʝʨʩʢʠʝ ʷʭʪʳ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʥʘ ʤʥʦʛʦʜʥʝʚʥʦʝ ʧʨʝʙʳʚʘʥʠʝ 
ʵʢʠʧʘʞʘ ʥʘ ʙʦʨʪʫ, ʠʤʝʶʪ ʣʫʯʰʠʝ ʫʩʣʦʚʠʷ ʦʙʠʪʘʝʤʦʩʪʠ, ʙʦʣʴʰʠʝ ʟʘʧʘʩʳ ʧʨʝʩʥʦʡ ʚʦʜʳ ʠ ʪʦʧʣʠʚʘ, 
ʯʘʩʪʦ ʩʥʘʙʞʘʶʪʩʷ ʙʦʣʝʝ ʤʦʱʥʳʤ ʜʚʠʛʘʪʝʣʝʤ. ʊʘʢʠʝ ʩʫʜʘ ʠʤʝʶʪ ʧʘʣʫʙʥʳʝ ʨʫʙʢʠ, ʧʦʟʚʦʣʷʶʱʠʝ 
ʫʚʝʣʠʯʠʪʴ ʦʙʲʝʤ ʚʥʫʪʨʝʥʥʠʭ ʧʦʤʝʱʝʥʠʡ ʠ ʠʭ ʚʳʩʦʪʫ; ʢʦʥʩʪʨʫʢʮʠʶ ʢʦʨʧʫʩʘ, ʦʪʚʝʯʘʶʱʫʶ 
ʧʨʘʚʠʣʘʤ ʧʦʩʪʨʦʡʢʠ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʦʙʱʝʩʪʚ. ʇʨʠ ʙʦʣʴʰʠʭ ʠʟʤʝʨʝʥʠʷʭ ʦʥʠ ʦʩʥʘʱʘʶʪʩʷ 
ʜʚʫʭʤʘʯʪʦʚʳʤ ʚʦʦʨʫʞʝʥʠʝʤ. ʂ ʩʫʜʘʤ ʵʪʦʡ ʛʨʫʧʧʳ ʤʦʞʥʦ, ʥʘʧʨʠʤʝʨ, ʦʪʥʝʩʪʠ ʦʜʥʦʪʦʥʥʠʢ, 
ʧʦʩʪʨʦʝʥʥʳʡ ʥʝʙʦʣʴʰʦʡ ʩʝʨʠʝʡ ʥʘ ʪʘʣʣʠʥʩʢʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʚʝʨʬʠ ʩʧʦʨʪʠʚʥʦʛʦ 
ʩʫʜʦʩʪʨʦʝʥʠʷ, ʷʭʪʳ ʪʠʧʘ "ʂʦʥʨʘʜ-45" ʠ "ʆʧʘʣ".  



 58 

ʊʫʨʠʩʪʩʢʠʝ ʷʭʪʳ - ʤʦʨʝʭʦʜʥʳʝ ʠ ʢʦʤʬʦʨʪʘʙʝʣʴʥʳʝ ʩʫʜʘ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʥʘ ʜʣʠʪʝʣʴʥʦʝ ʧʣʘʚʘʥʠʝ, 
ʥʝ ʣʠʤʠʪʠʨʫʝʤʦʝ ʥʦʨʤʘʪʠʚʘʤʠ ʚʨʝʤʝʥʠ. ʆʥʠ ʦʩʥʘʱʘʶʪʩʷ ʥʠʟʢʠʤ ʧʘʨʫʩʥʳʤ ʚʦʦʨʫʞʝʥʠʝʤ ʩ 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʧʣʦʱʘʜʴʶ ʧʘʨʫʩʥʦʩʪʠ, ʯʘʩʪʦ ʩʪʠʣʠʟʫʶʪʩʷ ʧʦʜ ʩʪʘʨʠʥʥʳʝ ʢʝʯʠ, ʰʭʫʥʳ ʠ 
ʪʝʥʜʝʨʘ. ʄʦʱʥʳʡ ʜʚʠʛʘʪʝʣʴ ʠ ʪʦʧʣʠʚʥʳʝ ʮʠʩʪʝʨʥʳ ʙʦʣʴʰʦʡ ʝʤʢʦʩʪʠ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ 
ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ ʠ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʘʣʴʥʦʩʪʴ ʧʣʘʚʘʥʠʷ ʧʦʜ ʜʚʠʛʘʪʝʣʝʤ. ʇʦ ʩʢʦʨʦʩʪʠ ʠ 
ʣʘʚʠʨʦʚʦʯʥʳʤ ʢʘʯʝʩʪʚʘʤ ʦʥʠ ʫʩʪʫʧʘʶʪ ʢʨʝʡʩʝʨʩʢʠʤ.  
ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʥʘ ʷʭʪʝ, ʝʝ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʢʘʢ 
ʷʭʪʫ ʧʘʨʫʩʥʦ-ʤʦʪʦʨʥʫʶ - ʩʦ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤ ʜʚʠʛʘʪʝʣʝʤ ʠʣʠ ʢʘʢ ʤʦʪʦʨʥʦ-ʧʘʨʫʩʥʫʶ. ɺ ʧʝʨʚʦʤ 
ʩʣʫʯʘʝ ʤʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ ʩʦʩʪʘʚʣʷʝʪ 1,5-2,5 ʣ.ʩ. ʥʘ ʢʘʞʜʫʶ ʪʦʥʥʫ ʧʦʣʥʦʛʦ ʚʦʜʦʠʟʤʝʱʝʥʠʷ ʷʭʪʳ, 
ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ ʦʪ 5 ʜʦ 6 ʫʟ. ʇʦ ʟʘʧʘʩʫ ʪʦʧʣʠʚʘ ʜʣʷ ʜʚʠʛʘʪʝʣʷ ʷʭʪʘ ʠʤʝʝʪ 
ʜʘʣʴʥʦʩʪʴ ʧʣʘʚʘʥʠʷ 80-120 ʤʠʣʴ; ʠʩʧʦʣʴʟʫʶʪʩʷ ʛʨʝʙʥʳʝ ʚʠʥʪʳ ʩʦ ʩʢʣʘʜʳʚʘʶʱʠʤʠʩʷ ʣʦʧʘʩʪʷʤʠ 
ʠʣʠ ʬʣʶʛʝʨʥʦʛʦ ʪʠʧʘ, ʦʢʘʟʳʚʘʶʱʠʝ ʤʠʥʠʤʘʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʚʠʞʝʥʠʶ ʷʭʪʳ ʧʦʜ ʧʘʨʫʩʘʤʠ. 
ɼʚʠʛʘʪʝʣʴ ʩʣʫʞʠʪ ʣʠʰʴ ʜʣʷ ʚʳʭʦʜʘ ʠʟ ʛʘʚʘʥʠ ʠ ʚʭʦʜʘ ʚ ʥʝʝ, ʜʣʷ ʢʦʨʦʪʢʠʭ ʧʝʨʝʭʦʜʦʚ ʚ ʰʪʠʣʝʚʳʭ 
ʫʩʣʦʚʠʷʭ ʠ ʚ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʦʜʟʘʨʷʜʢʠ ʘʢʢʫʤʫʣʷʪʦʨʥʳʭ ʙʘʪʘʨʝʡ.  

ʅʘ ʤʦʪʦʨʥʦ-ʧʘʨʫʩʥʳʭ ʷʭʪʘʭ ʫʜʝʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ ʜʦʩʪʠʛʘʝʪ 5-8 ʣ.ʩ./ʪ.; ʟʘʧʘʩʳ ʪʦʧʣʠʚʘ 
ʜʣʷ ʥʝʛʦ ʧʨʠʥʠʤʘʶʪʩʷ ʠʟ ʨʘʩʯʝʪʘ ʦʙʝʩʧʝʯʝʥʠʷ ʜʘʣʴʥʦʩʪʠ ʧʣʘʚʘʥʠʷ ʚ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ ʤʠʣʴ ʩʦ 
ʩʢʦʨʦʩʪʴʶ 8-10 ʫʟ. ʋʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʝ ʪʨʝʭʣʦʧʘʩʪʥʳʝ ʛʨʝʙʥʳʝ ʚʠʥʪʳ ʙʦʣʴʰʦʛʦ 
ʜʠʘʤʝʪʨʘ, ʦʢʘʟʳʚʘʶʱʠʝ ʥʘ ʭʦʜʫ ʧʦʜ ʧʘʨʫʩʘʤʠ ʙʦʣʴʰʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʚʠʞʝʥʠʶ. ʅʘʣʠʯʠʝ 
ʪʷʞʝʣʦʛʦ ʜʚʠʛʘʪʝʣʷ ʠ ʟʘʧʘʩʦʚ ʪʦʧʣʠʚʘ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʫʤʝʥʴʰʝʥʠʝ ʤʘʩʩʳ ʙʘʣʣʘʩʪʘ ʜʦ 15-25% 
ʚʦʜʦʠʟʤʝʱʝʥʠʷ ʷʭʪʳ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʟʘʩʪʘʚʣʷʝʪ ʦʛʨʘʥʠʯʠʚʘʪʴ ʧʣʦʱʘʜʴ ʧʘʨʫʩʥʦʩʪʠ. 
ʄʦʪʦʨʥʳʝ ʧʘʨʫʩʥʠʢʠ - ʵʪʦ ʪʫʨʠʩʪʩʢʠʝ ʷʭʪʳ, ʫ ʢʦʪʦʨʳʭ ʜʚʠʛʘʪʝʣʴ ʷʚʣʷʝʪʩʷ ʪʘʢʠʤ ʞʝ, ʝʩʣʠ ʥʝ ʙʦʣʝʝ 
ʚʘʞʥʳʤ ʩʨʝʜʩʪʚʦʤ ʜʚʠʞʝʥʠʷ, ʢʘʢ ʠ ʧʘʨʫʩʘ.  
ʇʦ ʨʘʡʦʥʫ ʧʣʘʚʘʥʠʷ ʢʨʝʡʩʝʨʩʢʠʝ ʷʭʪʳ ʜʝʣʷʪʩʷ ʥʘ ʷʭʪʳ ʜʣʷ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜ, ʦʟʝʨʥʦʛʦ ʠ 
ʧʨʠʙʨʝʞʥʦʛʦ ʤʦʨʩʢʦʛʦ ʧʣʘʚʘʥʠʷ ʠ ʷʭʪʳ ʜʣʷ ʦʪʢʨʳʪʦʛʦ ʤʦʨʷ (ʦʢʝʘʥʩʢʠʝ).  
ɼʣʷ ʧʣʘʚʘʥʠʷ ʧʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʘʢʨʳʪʳʤ ʚʥʫʪʨʝʥʥʠʤ ʚʦʜʘʤ, ʭʘʨʘʢʪʝʨʥʳʤ ʥʝʚʳʩʦʢʦʡ ʚʦʣʥʦʡ ʠ 
ʥʘʣʠʯʠʝʤ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʧʫʥʢʪʦʚ, ʚ ʢʦʪʦʨʳʭ ʷʭʪʘ ʤʦʞʝʪ ʫʢʨʳʪʴʩʷ ʦʪ ʥʝʧʦʛʦʜʳ, ʤʦʨʝʭʦʜʥʦʩʪʴ ʷʭʪ 
ʤʦʞʝʪ ʙʳʪʴ ʦʛʨʘʥʠʯʝʥʘ, ʢʦʨʧʫʩ, ʨʘʥʛʦʫʪ ʠ ʪʘʢʝʣʘʞ ʤʦʛʫʪ ʠʤʝʪʴ ʣʝʛʢʫʶ ʢʦʥʩʪʨʫʢʮʠʶ. 
ʆʧʪʠʤʘʣʴʥʳʤʠ ʪʠʧʘʤʠ ʩʫʜʦʚ ʜʣʷ ʧʣʘʚʘʥʠʷ ʧʦ ʚʥʫʪʨʝʥʥʠʤ ʚʦʜʘʤ ʷʚʣʷʶʪʩʷ ʢʨʝʡʩʝʨʩʢʠʝ 
ʰʚʝʨʪʙʦʪʳ, ʢʦʤʧʨʦʤʠʩʩʳ, ʷʭʪʳ ʩ ʪʷʞʝʣʳʤ ʧʦʜʲʝʤʥʳʤ ʢʠʣʝʤ ʠ ʥʝʙʦʣʴʰʠʝ ʢʠʣʝʚʳʝ ʩʫʜʘ, ʦʩʘʜʢʘ 
ʢʦʪʦʨʳʭ ʥʝ ʧʨʝʚʳʰʘʝʪ 1,4 ʤ. ʇʦʩʢʦʣʴʢʫ ʧʨʠ ʜʘʣʴʥʠʭ ʩʧʦʨʪʠʚʥʳʭ ʧʣʘʚʘʥʠʷʭ ʠ ʛʦʥʢʘʭ ʪʘʢʠʝ ʩʫʜʘ 
ʚʳʭʦʜʷʪ ʚ ʜʦʚʦʣʴʥʦ ʦʙʰʠʨʥʳʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʩ ʥʝʧʨʠʷʪʥʦʡ ʢʨʫʪʦʡ ʚʦʣʥʦʡ, ʷʭʪʳ ʜʣʷ ʚʥʫʪʨʝʥʥʠʭ 
ʚʦʜ ʩʣʝʜʫʝʪ ʩʥʘʙʞʘʪʴ ʩʘʤʦʦʪʣʠʚʥʳʤʠ ʢʦʢʧʠʪʘʤʠ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʥʘʜʝʞʥʳʝ ʟʘʢʨʳʪʠʷ ʚʭʦʜʥʳʭ ʠ 
ʩʚʝʪʣʳʭ ʣʶʢʦʚ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʦʩʪʦʡʯʠʚʦʩʪʴ ʧʨʠ ʢʨʝʥʝ ʜʦ 90Á - ʚʦʟʤʦʞʥʦʩʪʴ 
ʩʘʤʦʚʳʧʨʷʤʣʝʥʠʷ ʚ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʷʭ.  

ʗʭʪʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʧʨʠʙʨʝʞʥʦʛʦ ʤʦʨʩʢʦʛʦ ʠ ʦʟʝʨʥʦʛʦ ʧʣʘʚʘʥʠʷ, ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥʳ 
ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʪʝʣʴʥʦʝ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʩʠʣʴʥʦʤʫ ʚʝʪʨʫ ʠ ʢʨʫʧʥʦʡ ʚʦʣʥʝ ʠ ʩʧʦʩʦʙʥʦʩʪʴ 
ʦʪʣʘʚʠʨʦʚʘʪʴ ʦʪ ʧʦʜʚʝʪʨʝʥʥʦʛʦ ʙʝʨʝʛʘ. ɼʣʷ ʪʘʢʠʭ ʩʫʜʦʚ ʦʙʷʟʘʪʝʣʝʥ ʩʘʤʦʦʪʣʠʚʥʦʡ ʢʦʢʧʠʪ, 
ʧʨʦʯʥʳʡ ʨʘʥʛʦʫʪ ʠ ʪʘʢʝʣʘʞ, ʢʘʶʪʘ ʜʦʩʪʘʪʦʯʥʦʛʦ ʦʙʲʝʤʘ, ʦʙʦʨʫʜʦʚʘʥʥʘʷ ʢʦʡʢʘʤʠ ʜʣʷ ʦʪʜʳʭʘ 
ʵʢʠʧʘʞʘ, ʨʘʙʦʪʦʩʧʦʩʦʙʥʳʡ ʥʘ ʚʦʣʥʝ ʢʘʤʙʫʟ, ʰʪʫʨʤʘʥʩʢʠʡ ʩʪʦʣ ʜʣʷ ʚʝʜʝʥʠʷ ʧʨʦʢʣʘʜʢʠ ʠ ʢʦʤʧʘʩ.  
ʅʘʠʙʦʣʝʝ ʞʝʩʪʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʦʨʝʭʦʜʥʦʩʪʠ, ʦʙʦʨʫʜʦʚʘʥʠʶ ʠ ʩʥʘʙʞʝʥʠʶ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʢ 
ʷʭʪʘʤ ʦʪʢʨʳʪʦʛʦ ʤʦʨʷ.  
ɼʣʷ ʩʫʜʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʛʦʥʢʘʭ, ʵʪʠ ʪʨʝʙʦʚʘʥʠʷ ʜʠʬʬʝʨʝʥʮʠʨʫʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʣʦʞʥʦʩʪʠ 
ʤʘʨʰʨʫʪʘ - ʢʘʪʝʛʦʨʠʠ ʛʦʥʦʢ.  
ʉʘʤʳʝ ʢʨʫʧʥʳʝ ʠ ʤʦʨʝʭʦʜʥʳʝ ʷʭʪʳ, ʥʘʟʳʚʘʝʤʳʝ ʥʝʦʬʠʮʠʘʣʴʥʦ ʷʭʪʘʤʠ ʥʫʣʝʚʦʛʦ ʢʣʘʩʩʘ, ʠʣʠ 
ʤʘʢʩʠ-ʷʭʪʘʤʠ, ʠʤʝʶʪ ʛʦʥʦʯʥʳʡ ʙʘʣʣ ʧʦ ʧʨʘʚʠʣʘʤ IOR, ʙʣʠʟʢʠʡ ʢ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʤʫ 
ʟʥʘʯʝʥʠʶ 19-22 ʤ. ʊʘʢʠʝ ʩʫʜʘ ʩʪʨʦʷʪʩʷ ʧʦʯʪʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ ʪʨʘʥʩʦʢʝʘʥʩʢʠʭ ʠ ʢʨʫʛʦʩʚʝʪʥʳʭ 
ʛʦʥʦʢ. ʆʥʠ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʭ ʩʢʦʨʦʩʪʝʡ ʥʘ ʪʨʘʩʩʘʭ ʩ 
ʧʦʧʫʪʥʳʤʠ ʚʝʪʨʘʤʠ ʩ ʪʝʤ, ʯʪʦʙʳ ʣʠʢʚʠʜʠʨʦʚʘʪʴ ʧʨʝʠʤʫʱʝʩʪʚʦ, ʢʦʪʦʨʦʝ ʜʘʝʪ ʛʘʥʜʠʢʘʧ ʤʝʥʴʰʠʤ 
ʧʦ ʨʘʟʤʝʨʘʤ ʷʭʪʘʤ. ʅʘʠʙʦʣʴʰʘʷ ʜʣʠʥʘ ʤʘʢʩʠ-ʷʭʪ ʩʦʩʪʘʚʣʷʝʪ 21-24 ʤ; ʜʣʠʥʘ ʧʦ ʂɺʃ - ʦʢʦʣʦ 19 ʤ; 
ʰʠʨʠʥʘ - ʦʢʦʣʦ 5,5 ʤ; ʚʦʜʦʠʟʤʝʱʝʥʠʝ - 30-35 ʪ; ʤʘʩʩʘ ʙʘʣʣʘʩʪʥʦʛʦ ʬʘʣʴʰʢʠʣʷ - 16-18ʪ; ʦʩʘʜʢʘ - 
ʜʦ 3,6 ʤ; ʦʙʤʝʨʥʘʷ ʧʣʦʱʘʜʴ ʧʘʨʫʩʥʦʩʪʠ - ʦʢʦʣʦ 240 ʤ2. ɺ ʛʦʥʢʘʭ ʵʢʠʧʘʞ ʪʘʢʠʭ ʷʭʪ ʩʦʩʪʦʠʪ ʠʟ 13-17 
ʯʝʣʦʚʝʢ. ʂʦʨʧʫʩʘ ʠʭ ʩʪʨʦʷʪʩʷ ʠʟ ʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ, ʨʝʞʝ - ʠʟ ʩʪʝʢʣʦʧʣʘʩʪʠʢʘ ʠʣʠ ʜʝʨʝʚʷʥʥʦʡ 
ʢʦʥʩʪʨʫʢʮʠʠ.  

ʅʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʫʶ ʛʨʫʧʧʫ ʷʭʪ ʥʘ ʣʶʙʳʭ ʛʦʥʢʘʭ ʩʦʩʪʘʚʣʷʶʪ ʷʭʪʳ ʜʣʠʥʦʡ ʦʪ 10 ʜʦ 12,5 ʤ (III-
II ʢʣʘʩʩʦʚ IOR). ʉʨʝʜʠ ʥʠʭ ʠʤʝʝʪʩʷ ʥʝʤʘʣʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʜʝʰʝʚʳʭ ʦʜʥʦʪʠʧʥʳʭ ʩʫʜʦʚ, 
ʧʦʩʪʨʦʝʥʥʳʭ ʧʦ ʦʜʥʦʤʫ ʧʨʦʝʢʪʫ ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʚʳʜʝʣʠʪʴ ʠʭ ʚ ʦʪʜʝʣʴʥʳʝ ʩʪʘʨʪʦʚʳʝ 
ʛʨʫʧʧʳ ʠ ʧʦʚʳʩʠʪʴ ʠʥʪʝʨʝʩ ʵʢʠʧʘʞʝʡ ʢ ʩʦʨʝʚʥʦʚʘʥʠʷʤ. 
ɼʘʣʴʥʝʡʰʠʤ ʨʘʟʚʠʪʠʝʤ ʪʠʧʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʚʚʝʜʝʥʠʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ "ʪʦʥʥʳʭ" ʠʣʠ "ʫʨʦʚʥʝʚʳʭ" 
ʢʣʘʩʩʦʚ ʷʭʪ, ʢʦʪʦʨʳʝ ʩʪʨʦʷʪʩʷ ʧʦ ʩʧʝʮʠʘʣʴʥʳʤ ʧʨʘʚʠʣʘʤ. ʆʩʥʦʚʥʳʤ ʧʨʠʟʥʘʢʦʤ ʜʣʷ ʜʝʣʝʥʠʷ ʥʘ 
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ʢʣʘʩʩʳ ʩʣʫʞʠʪ ʚʝʣʠʯʠʥʘ ʛʦʥʦʯʥʦʛʦ ʙʘʣʣʘ IOR. ʊʘʢʠʭ ʢʣʘʩʩʦʚ ʰʝʩʪʴ: "ʜʚʫʭʪʦʥʥʠʢʠ" (ʩ ʛʦʥʦʯʥʳʤ 
ʙʘʣʣʦʤ ʥʝ ʙʦʣʝʝ 32 ʬʫʪʦʚ - 9,76 ʤ); "ʦʜʥʦʪʦʥʥʠʢʠ" (27,5 ʬʫʪʘ - 8,38 ʤ); "3/4-ʪʦʥʥʠʢʠ" (24,5 ʬʫʪʘ - 
7,47 ʤ); "ʧʦʣʫʪʦʥʥʠʢʠ" (21,7 ʬʫʪʘ - 6,60 ʤ); "ʯʝʪʚʝʨʪʴʪʦʥʥʠʢʠ" (18,5 ʬʫʪʘ - 5,65 ʤ) ʠ "ʤʠʥʠʪʦʥʥʠʢʠ" 
(16,5 ʬʫʪʘ - 5,18 ʤ). ɼʣʷ ʢʘʞʜʦʛʦ ʠʟ ʵʪʠʭ ʢʣʘʩʩʦʚ ʠʤʝʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʣʘʥʠʨʦʚʢʝ 
ʢʦʨʧʫʩʘ, ʦʙʦʨʫʜʦʚʘʥʠʶ ʠ ʪ.ʧ. ʕʪʦ ʪʠʧʠʯʥʳʝ ʛʦʥʦʯʥʳʝ ʷʭʪʳ ʦʛʨʘʥʠʯʝʥʥʦʡ ʦʙʠʪʘʝʤʦʩʪʠ, ʭʦʪʷ 
ʫʯʘʩʪʚʫʶʪ ʚ ʛʦʥʢʘʭ ʥʘ ʜʠʩʪʘʥʮʠʷʭ 150-400 ʤʠʣʴ. ʆʥʠ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʠ ʚ ʩʦʨʝʚʥʦʚʘʥʠʷʭ ʩ ʷʭʪʘʤʠ 
ʜʨʫʛʠʭ ʪʠʧʦʚ ʩ ʫʯʝʪʦʤ ʛʘʥʜʠʢʘʧʘ. 
ʆʩʥʦʚʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʢʨʝʡʩʝʨʩʢʦ-ʛʦʥʦʯʥʳʤ ʷʭʪʘʤ, ʷʚʣʷʝʪʩʷ ʠʭ ʚʳʩʦʢʘʷ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʛʦʥʢʘʭ ʧʨʠ ʚʳʩʦʢʠʭ ʤʦʨʝʭʦʜʥʳʭ ʢʘʯʝʩʪʚʘʭ.  

ɺʳʩʦʢʠʡ ʥʘʜʚʦʜʥʳʡ ʙʦʨʪ, ʙʦʣʴʰʘʷ ʰʠʨʠʥʘ ʢʦʨʧʫʩʘ ʠ ʟʥʘʯʠʪʝʣʴʥʘʷ ʤʘʩʩʘ ʙʘʣʣʘʩʪʘ (40-50%) 
ʧʦʟʚʦʣʷʶʪ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʘʪʦʯʥʫʶ ʦʩʪʦʡʯʠʚʦʩʪʴ ʷʭʪʳ ʜʣʷ ʥʝʩʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʧʘʨʫʩʥʦʩʪʠ ʚ 
ʩʠʣʴʥʳʡ ʚʝʪʝʨ. ɽʜʠʥʩʪʚʝʥʥʦ ʧʨʠʝʤʣʝʤʳʤ ʪʠʧʦʤ ʚʦʦʨʫʞʝʥʠʷ ʜʣʷ ʢʨʝʡʩʝʨʩʢʦ-ʛʦʥʦʯʥʳʭ ʷʭʪ ʤʘʣʳʭ 
ʠ ʩʨʝʜʥʠʭ ʨʘʟʤʝʨʦʚ ʷʚʣʷʝʪʩʷ ʙʝʨʤʫʜʩʢʠʡ ʰʣʶʧ ʙʣʘʛʦʜʘʨʷ ʝʛʦ ʚʳʩʦʢʠʤ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʤ 
ʢʘʯʝʩʪʚʘʤ. ʗʭʪʘ ʦʩʥʘʱʘʝʪʩʷ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʧʘʨʫʩʦʚ, ʩʨʝʜʩʪʚ ʜʣʷ ʠʭ 
ʥʘʩʪʨʦʡʢʠ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʣʫʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ ʪʷʛʫ ʧʨʠ ʚʝʪʨʝ ʣʶʙʦʡ ʩʠʣʳ ʠ ʥʘ ʣʶʙʦʤ ʢʫʨʩʝ 
ʷʭʪʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʝʤʫ. ʈʘʙʦʪʫ ʵʢʠʧʘʞʘ ʩ ʧʘʨʫʩʘʤʠ ʦʙʣʝʛʯʘʶʪ ʧʘʣʫʙʥʳʝ ʰʢʦʪʦʚʳʝ ʠ ʬʘʣʦʚʳʝ 
ʣʝʙʝʜʢʠ, ʩʪʦʧʦʨʘ, ʦʪʪʷʞʢʠ ʠ ʪ. ʧ.  

 

ʈʠʩ. 33. ʆʙʱʝʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʦʜʥʦʪʦʥʥʠʢʘ "ʄʘʨʠʥʘ". 
1 - ʩʧʘʩʘʪʝʣʴʥʳʡ ʧʣʦʪ; 2 - ʧʨʠʚʦʜ ʥʘʪʷʞʢʠ ʘʭʪʝʨʰʪʘʛʘ; 3 - ʢʦʢʧʠʪ ʨʫʣʝʚʦʛʦ; 4 - ʢʦʣʦʥʢʘ ʰʪʫʨʚʘʣʘ; 5 
- ʘʭʪʝʨʣʶʢ; 6 - ʧʫʪʝʚʦʡ ʢʦʤʧʘʩ; 7 - ʧʦʨʫʯʝʥʴ-ʩʪʦʡʢʘ ʢʦʤʧʘʩʘ; 8 - ʰʪʫʨʤʘʥʩʢʠʡ ʩʪʦʣ; 9 - ʢʦʢʧʠʪ 
ʰʢʦʪʦʚʳʭ; 10 - ʪʦʧʣʠʚʥʳʡ ʙʘʢ; 11 - ʚʭʦʜʥʦʡ ʣʶʢ; 12 - ʩʪʦʡʢʘ ʣʝʙʝʜʦʢ ʠ ʩʪʦʧʦʨʦʚ; 13 - ʩʚʝʪʣʳʡ ʣʶʢ; 
14 - ʩʪʝʧʩ; 15 - ʬʦʨʣʶʢ; 16 - ʥʦʩʦʚʦʡ ʨʝʣʠʥʛ; 17 - ʥʘʪʷʞʢʘ ʰʪʘʛʘ; 18 - ʧʘʨʫʩʘ; 19 - ʬʦʨʧʠʢ; 20 - 
ʩʘʣʦʥ; 21 - ʜʚʠʛʘʪʝʣʴ; 22 - ʘʢʢʫʤʫʣʷʪʦʨʳ; 23 - ʢʦʥʢʠ; 24 - ʤʦʪʦʨʥʦʝ ʦʪʜʝʣʝʥʠʝ; 25 - ʢʘʤʙʫʟ; 26 - 
ʰʢʘʬʳ; 27 - ʜʠʚʘʥ; 28 - ʮʠʩʪʝʨʥʘ ʧʠʪʴʝʚʦʡ ʚʦʜʳ; 29 - ʫʥʠʪʘʟ; 30 - ʩʪʦʣ; 31 - ʫʤʳʚʘʣʴʥʠʢ.  

ʂʨʝʡʩʝʨʩʢʦ-ʛʦʥʦʯʥʫʶ ʷʭʪʫ ʩʪʘʨʘʶʪʩʷ ʦʙʦʨʫʜʦʚʘʪʴ ʵʣʝʢʪʨʦʥʥʳʤʠ ʧʨʠʙʦʨʘʤʠ, ʦʙʣʝʛʯʘʶʱʠʤʠ 
ʥʘʚʠʛʘʮʠʶ ʠ ʚʝʜʝʥʠʝ ʛʦʥʢʠ. ɺ ʠʭ ʢʦʤʧʣʝʢʪ ʚʭʦʜʷʪ ʵʭʦʣʦʪʳ, ʣʘʛʠ, ʫʢʘʟʘʪʝʣʠ ʩʢʦʨʦʩʪʠ ʠ 
ʥʘʧʨʘʚʣʝʥʠʷ ʚʳʤʧʝʣʴʥʦʛʦ ʚʝʪʨʘ, ʢʫʨʩʘ ʷʭʪʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʛʦ, ʨʘʜʠʦʧʝʣʝʥʛʘʪʦʨʳ. ʅʘ ʢʨʫʧʥʳʭ ʠ 
ʜʦʨʦʛʠʭ ʷʭʪʘʭ ʟʘ ʨʫʙʝʞʦʤ ʥʝ ʨʝʜʢʦʩʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʨʘʜʠʦʥʘʚʠʛʘʮʠʠ "ɼʝʢʢʘ", "ʃʦʨʘʥ" ʠ 
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"ʆʤʝʛʘ" ʠ ʜʘʞʝ ʘʧʧʘʨʘʪʫʨʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʘ ʩ ʧʦʤʦʱʴʶ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʧʫʪʥʠʢʦʚ ɿʝʤʣʠ. 
ɹʦʣʴʰʠʥʩʪʚʦ ʷʭʪ ʩʥʘʙʞʘʶʪʩʷ ʜʚʫʤʷ-ʪʨʝʤʷ ʨʘʜʠʦʩʪʘʥʮʠʷʤʠ ʋʂɺ ʠ KB ʜʠʘʧʘʟʦʥʦʚ ʜʣʷ ʩʚʷʟʠ ʩ 
ʙʝʨʝʛʦʤ ʠ ʩʫʜʝʡʩʢʠʤ ʩʫʜʥʦʤ ʧʨʠ ʫʯʘʩʪʠʠ ʚ ʛʦʥʢʝ.  

  

3.2 ʆʙʱʝʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʠ ʢʦʥʩʪʨʫʢʮʠʷ ʢʦʨʧʫʩʘ 

ʆʙʠʪʘʝʤʦʩʪʠ ʢʨʝʡʩʝʨʩʢʦ-ʛʦʥʦʯʥʳʭ ʷʭʪ ʜʦʣʞʥʦ ʫʜʝʣʷʪʴʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʥʠʤʘʥʠʷ. 
ʊʠʧʠʯʥʳʤ ʜʣʷ ʛʦʥʦʯʥʳʭ ʷʭʪ ʷʚʣʷʝʪʩʷ ʦʙʱʘʷ ʢʦʤʧʦʥʦʚʢʘ ʠ ʧʣʘʥʠʨʦʚʢʘ ʚʥʫʪʨʝʥʥʠʭ ʧʦʤʝʱʝʥʠʡ ʥʘ 
ʷʭʪʝ ʪʠʧʘ "ʄʘʨʠʥʘ" (ʩʤ. ʨʠʩ. 32 ʠ 33). ʍʘʨʘʢʪʝʨʥʦʡ ʷʚʣʷʝʪʩʷ ʧʘʣʫʙʘ, ʩʚʦʙʦʜʥʘʷ ʦʪ ʨʫʙʦʢ ʠ 
ʥʘʜʩʪʨʦʝʢ, ʯʪʦ ʜʠʢʪʫʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʙʝʩʧʝʯʠʪʴ ʫʜʦʙʩʪʚʦ ʨʘʙʦʪʳ ʵʢʠʧʘʞʘ ʩ ʧʘʨʫʩʘʤʠ, ʘ 
ʪʘʢʞʝ ʩʥʠʟʠʪʴ ʚʦʟʜʫʰʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʯʪʦ ʚʘʞʥʦ ʧʨʠ ʣʘʚʠʨʦʚʢʝ ʧʨʦʪʠʚ ʩʠʣʴʥʦʛʦ ʚʝʪʨʘ. ɼʣʷ 
ʪʦʛʦ ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʥʫʞʥʫʶ ʚʳʩʦʪʫ ʚʥʫʪʨʠ ʢʘʶʪʳ, ʢʦʨʧʫʩ ʷʭʪʳ ʚʳʧʦʣʥʝʥ ʩ ʧʦʚʳʰʝʥʥʳʤ ʙʦʨʪʦʤ ʠ 
ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʦʧʝʨʝʯʥʦʡ ʧʦʛʠʙʴʶ ʧʘʣʫʙʳ. 
ɻʣʘʜʢʦʧʘʣʫʙʥʳʡ ʪʠʧ ʫʪʚʝʨʜʠʣʩʷ ʥʘ ʷʭʪʘʭ ʤʝʥʴʰʠʭ ʨʘʟʤʝʨʝʥʠʡ ʚʧʣʦʪʴ ʜʦ "ʤʠʥʠʪʦʥʥʠʢʦʚ". ʆʜʥʘʢʦ 
ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʚʳʜʝʨʞʘʪʴ ʨʝʛʣʘʤʝʥʪʠʨʫʝʤʫʶ ʧʨʘʚʠʣʘʤʠ ʢʣʘʩʩʦʚ ʚʳʩʦʪʫ 
ʧʦʤʝʱʝʥʠʷ, ʫ ʚʭʦʜʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʝʙʦʣʴʰʘʷ ʨʫʙʢʘ, ʩʦʚʤʝʱʝʥʥʘʷ ʩ ʚʭʦʜʥʳʤ ʣʶʢʦʤ.  

ʌʫʥʢʮʠʦʥʘʣʴʥʦ ʨʘʟʤʝʱʝʥʠʝ ʵʢʠʧʘʞʘ ʚ ʜʚʫʭ ʢʦʢʧʠʪʘʭ - ʨʫʣʝʚʦʛʦ ʚ ʢʦʨʤʦʚʦʤ ʫ ʩʘʤʦʛʦ ʪʨʘʥʮʘ ʠ 
ʰʢʦʪʦʚʳʭ - ʚ ʢʦʢʧʠʪʝ ʙʣʠʟ ʤʠʜʝʣʷ. ʈʘʩʧʦʣʘʛʘʷʩʴ ʧʦʟʘʜʠ ʚʩʝʛʦ ʵʢʠʧʘʞʘ, ʨʫʣʝʚʦʡ ʢʦʥʪʨʦʣʠʨʫʝʪ ʝʛʦ 
ʜʝʡʩʪʚʠʷ, ʠʤʝʝʪ ʭʦʨʦʰʠʡ ʦʙʟʦʨ ʧʘʨʫʩʦʚ, ʘ ʰʢʦʪʦʚʳʝ ʥʝ ʩʦʟʜʘʶʪ ʝʤʫ ʧʦʤʝʭ. ɼʠʬʬʝʨʝʥʪʦʚʢʘ ʷʭʪʳ 
ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʯʠʩʣʘ ʣʶʜʝʡ ʚ ʢʦʢʧʠʪʝ, ʪʘʢ ʢʘʢ ʦʥ ʥʘʭʦʜʠʪʩʷ ʙʣʠʞʝ ʢ ʦʙʱʝʤʫ ʮʝʥʪʨʫ 
ʪʷʞʝʩʪʠ ʩʫʜʥʘ, ʯʝʤ ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʤ ʢʦʨʤʦʚʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ. 
ʇʦʜ ʧʘʣʫʙʦʡ ʵʢʠʧʘʞ ʨʘʩʧʦʣʘʛʘʝʪʩʷ, ʧʦ ʩʫʱʝʩʪʚʫ, ʚ ʦʜʥʦʤ ʙʦʣʴʰʦʤ ʧʦʤʝʱʝʥʠʠ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ 
ʷʭʪʳ. ʇʦʧʝʨʝʯʥʘʷ ʧʝʨʝʙʦʨʢʘ, ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʧʦʜ ʤʘʯʪʦʡ, ʦʪʜʝʣʷʝʪ ʬʦʨʧʠʢ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ 
ʢʘʯʝʩʪʚʝ ʧʘʨʫʩʥʦʡ ʢʣʘʜʦʚʦʡ. ɿʜʝʩʴ ʞʝ ʨʘʟʤʝʱʝʥʳ ʫʥʠʪʘʟ ʩ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʧʨʦʢʘʯʢʦʡ ʠ 
ʥʝʙʦʣʴʰʘʷ ʨʘʢʦʚʠʥʘ.  

ʂʘʶʪ-ʢʦʤʧʘʥʠʷ, ʦʥʘ ʞʝ ʠ ʢʘʶʪʘ ʜʣʷ ʦʪʜʳʭʘ, ʦʙʦʨʫʜʦʚʘʥʘ ʤʝʙʝʣʴʶ ʦʙʣʝʛʯʝʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠ 
ʛʘʟʦʚʳʤ ʢʘʤʙʫʟʦʤ. ɿʜʝʩʴ ʞʝ, ʙʣʠʟ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʷʭʪʳ, ʫʩʪʘʥʦʚʣʝʥ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʜʠʟʝʣʴ, 
ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʣʦʩʴ ʝʛʦ ʚʣʠʷʥʠʝ ʥʘ ʧʝʨʠʦʜ ʢʠʣʝʚʦʡ ʢʘʯʢʠ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 
ʫʤʝʥʴʰʠʣʩʷ ʧʨʠʨʦʩʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʠ ʣʘʚʠʨʦʚʢʝ ʧʨʦʪʠʚ ʚʦʣʥʳ. 
ɺ ʢʦʨʤʦʚʦʡ ʯʘʩʪʠ ʩʫʜʥʘ, ʦʪʜʝʣʝʥʥʘʷ ʣʝʛʢʦʡ ʧʦʣʫʧʝʨʝʙʦʨʢʦʡ, ʨʘʩʧʦʣʦʞʝʥʘ ʰʪʫʨʤʘʥʩʢʘʷ ʢʘʶʪʘ ʩʦ 
ʩʧʘʣʴʥʳʤʠ ʤʝʩʪʘʤʠ ʜʣʷ ʢʘʧʠʪʘʥʘ ʠ ʩʪʘʨʰʝʛʦ ʧʦʤʦʱʥʠʢʘ. ɼʣʷ ʦʧʝʨʘʪʠʚʥʦʡ ʩʚʷʟʠ ʰʪʫʨʤʘʥʘ ʠʣʠ 
ʚʘʭʪʝʥʥʦʛʦ ʥʘʯʘʣʴʥʠʢʘ, ʚʝʜʫʱʝʛʦ ʧʨʦʢʣʘʜʢʫ ʧʦ ʢʘʨʪʝ, ʩ ʨʫʣʝʚʳʤ ʧʨʝʜʫʩʤʦʪʨʝʥ ʦʪʢʨʳʚʘʶʱʠʡʩʷ 
ʩʚʝʪʣʳʡ ʣʶʢ ʫ ʧʝʨʝʜʥʝʛʦ ʢʦʤʠʥʛʩʘ ʨʫʣʝʚʦʛʦ ʢʦʢʧʠʪʘ. 
ʅʝʩʢʦʣʴʢʦ ʠʥʳʝ ʧʨʠʥʮʠʧʳ ʧʣʘʥʠʨʦʚʢʠ ʦʙʱʝʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ 15,3-ʤʝʪʨʦʚʦʡ ʷʭʪʳ, ʨʘʩʩʯʠʪʳʚʘʝʤʦʡ 
ʥʘ ʜʣʠʪʝʣʴʥʳʝ ʛʦʥʢʠ ʠ ʧʣʘʚʘʥʠʷ ʚ ʦʢʝʘʥʝ. ʆʙʝʩʧʝʯʝʥʠʶ ʢʦʤʬʦʨʪʘ ʜʣʷ ʵʢʠʧʘʞʘ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 
ʫʜʝʣʷʝʪʩʷ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ. ʃʝʛʢʠʤʠ ʧʝʨʝʙʦʨʢʘʤʠ ʚʥʫʪʨʝʥʥʠʡ ʦʙʲʝʤ ʷʭʪʳ ʜʝʣʠʪʩʷ ʥʘ ʩʝʤʴ 
ʦʪʩʝʢʦʚ, ʠʣʠ ʢʘʶʪ. ʌʦʨ- ʠ ʘʭʪʝʨʧʠʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʰʢʠʧʝʨʩʢʠʭ ʢʣʘʜʦʚʳʭ. ʇʘʨʫʩʘ 
ʭʨʘʥʷʪʩʷ ʚ ʥʦʩʦʚʦʤ ʢʫʙʨʠʢʝ ʠ ʚ ʪʘʤʙʫʨʝ ʧʝʨʝʜ ʤʘʯʪʦʡ, ʢʫʜʘ ʦʥʠ ʧʦʜʘʶʪʩʷ ʩ ʧʘʣʫʙʳ ʯʝʨʝʟ 
ʩʜʚʠʞʥʦʡ ʣʶʢ.  

ʇʦʣʥʘʷ ʚʤʝʩʪʠʤʦʩʪʴ ʷʭʪʳ ʧʦ ʯʠʩʣʫ ʩʧʘʣʴʥʳʭ ʤʝʩʪ ʩʦʩʪʘʚʣʷʝʪ 13 ʯʝʣʦʚʝʢ, ʥʦ ʪʨʫʙʯʘʪʳʝ ʢʦʡʢʠ ʚ 
ʥʦʩʦʚʦʤ ʢʫʙʨʠʢʝ ʠ ʥʘʜ ʧʘʨʫʩʥʳʤ ʨʫʥʜʫʢʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ ʥʘ ʩʪʦʷʥʢʝ ʠ ʚ ʪʠʭʫʶ ʧʦʛʦʜʫ. 
ʅʘʠʙʦʣʝʝ ʢʦʤʬʦʨʪʘʙʝʣʴʥʦʝ ʧʦʤʝʱʝʥʠʝ - ʢʦʨʤʦʚʘʷ ʪʨʝʭʤʝʩʪʥʘʷ ʢʘʶʪʘ (ʜʣʷ ʚʣʘʜʝʣʴʮʘ ʠʣʠ 
ʢʘʧʠʪʘʥʘ) ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʥʝʧʨʦʭʦʜʥʦʡ ʯʘʩʪʠ ʠ ʯʝʨʝʟ ʥʝʙʦʣʴʰʦʡ ʣʶʯʦʢ ʩʦʦʙʱʘʝʪʩʷ ʩ ʢʦʢʧʠʪʦʤ 
ʨʫʣʝʚʦʛʦ. 
ʂʘʶʪ-ʢʦʤʧʘʥʠʷ, ʢʘʤʙʫʟ ʠ ʰʪʫʨʤʘʥʩʢʘʷ ʨʫʙʢʘ ʨʘʩʧʦʣʦʞʝʥʳ ʚʙʣʠʟʠ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʷʭʪʳ, ʛʜʝ 
ʤʝʥʴʰʝ ʦʱʫʱʘʝʪʩʷ ʢʠʣʝʚʘʷ ʢʘʯʢʘ ʠ ʫʜʘʨʳ ʚʦʣʥ. ɿʜʝʩʴ ʞʝ ʫʩʪʘʥʦʚʣʝʥ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʜʠʟʝʣʴ, 
ʟʘʢʨʳʪʳʡ ʟʚʫʢʦʠʟʦʣʠʨʫʶʱʠʤ ʢʘʧʦʪʦʤ, ʧʦʜ ʧʘʡʦʣʘʤʠ ʨʘʩʧʦʣʦʞʝʥʳ ʮʠʩʪʝʨʥʳ ʩ ʟʘʧʘʩʘʤʠ ʪʦʧʣʠʚʘ ʠ 
ʧʠʪʴʝʚʦʡ ʚʦʜʳ. 
ɼʚʫʭʤʝʩʪʥʘʷ ʢʘʶʪʘ ʚ ʥʦʩʦʚʦʡ ʯʘʩʪʠ ʷʭʪʳ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʚʘʭʪʝʥʥʳʭ 
ʥʘʯʘʣʴʥʠʢʦʚ ʠʣʠ ʛʦʩʪʝʡ.  
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ʈʠʩ. 34. ʂʦʥʩʪʨʫʢʪʠʚʥʳʡ ʤʠʜʝʣʴ-ʰʧʘʥʛʦʫʪ. 
ʘ - ʧʣʘʩʪʤʘʩʩʦʚʦʡ ʷʭʪʳ ʜʣʠʥʦʡ 13,2 ʤ; ʙ - ʷʭʪʳ ʜʝʨʝʚʷʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʜʣʠʥʦʡ 12,8 ʤ;  

1 - ʚʥʫʪʨʝʥʥʠʡ ʩʚʠʥʮʦʚʳʡ ʙʘʣʣʘʩʪ 2,73 ʪ; 2 - ʧʣʘʚʥʠʢ ʢʠʣʷ, ʩʚʘʨʥʦʡ ʠʟ ʩʪʘʣʴʥʳʭ ʣʠʩʪʦʚ =6 ʤʤ; 3 

- ʢʠʣʴ 90X460 ʤʤ; 4 - ʙʦʣʪ ʄ25; 5 - ʬʣʦʨ, ʩʪʘʣʴ =6 ʤʤ; 6 - ʣʘʤʠʥʠʨʦʚʘʥʥʳʡ ʰʧʘʥʛʦʫʪ 65X125 ʤʤ, 
ʢʣʝʝʥʥʳʡ ʠʟ ʧʷʪʠ ʨʝʝʢ ʧʦ ʪʦʣʱʠʥʝ; 7 - ʦʙʰʠʚʢʘ ʠʟ ʩʝʤʠ ʩʣʦʝʚ 3-ʤʠʣʣʠʤʝʪʨʦʚʦʛʦ ʰʧʦʥʘ 
ʜʨʝʚʝʩʠʥʳ ʢʘʫʨʠ (ʩʦʨʪ ʢʨʘʩʥʦʛʦ ʜʝʨʝʚʘ); 8 - ʩʪʨʠʥʛʝʨʳ 25ʍ50 ʤʤ; 9 - ʧʨʠʚʘʣʴʥʳʡ ʙʨʫʩ 50X75 ʤʤ; 

10 - ʧʘʣʫʙʘ, ʪʨʠ ʩʣʦʷ ʬʘʥʝʨʳ ʪʦʣʱʠʥʦʡ ʧʦ 6,4 ʤʤ; 11 - ʨʫʙʢʘ, 7 ʩʣʦʝʚ ʰʧʦʥʘ ʢʘʫʨʠ =3 ʤʤ.  

ʆʙʲʝʤʳ ʧʦʜ ʢʦʡʢʘʤʠ, ʰʢʘʬʳ ʠ ʟʘʢʨʳʪʳʝ ʧʦʣʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʣʠʯʥʳʭ ʚʝʱʝʡ 
ʵʢʠʧʘʞʘ ʠ ʟʘʧʘʩʦʚ ʧʨʦʚʠʟʠʠ ʚ ʫʧʘʢʦʚʢʝ. 
ʆʩʚʝʱʝʥʠʝ ʠ ʚʝʥʪʠʣʷʮʠʷ ʚʥʫʪʨʝʥʥʠʭ ʧʦʤʝʱʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʚʭʦʜʥʦʡ ʣʶʢ ʠ ʬʦʨʣʶʢ, 
ʩʥʘʙʞʝʥʥʳʝ ʧʨʦʟʨʘʯʥʳʤʠ ʢʨʳʰʢʘʤʠ, ʯʝʨʝʟ ʦʪʢʨʳʚʘʶʱʠʝʩʷ ʩʚʝʪʣʳʝ ʣʶʢʠ ʥʘ ʧʘʣʫʙʝ ʠ 
ʠʣʣʶʤʠʥʘʪʦʨʳ ʚ ʢʦʤʠʥʛʩʘʭ ʨʫʙʢʠ. ɺ ʰʪʦʨʤʦʚʫʶ ʧʦʛʦʜʫ ʧʦʤʝʱʝʥʠʷ ʚʝʥʪʠʣʠʨʫʶʪʩʷ ʯʝʨʝʟ 
ʜʝʬʣʝʢʪʦʨʥʳʝ ʛʦʣʦʚʢʠ ʪʠʧʘ "ɼʦʨʘʜʦ". 
ɹʦʣʴʰʫʶ ʯʘʩʪʴ ʚʥʫʪʨʝʥʥʠʭ ʧʦʤʝʱʝʥʠʡ ʷʭʪʳ ʟʘʥʠʤʘʶʪ ʢʦʡʢʠ, ʤʠʥʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʢʦʪʦʨʳʭ ʜʦʣʞʥʘ 
ʙʳʪʴ ʨʘʚʥʘ 1950 ʤʤ ʧʨʠ ʰʠʨʠʥʝ ʚ ʛʦʣʦʚʝ 650 ʠ ʚ ʥʦʛʘʭ 500 ʤʤ. ʂʘʞʜʘʷ ʢʦʡʢʘ ʩʥʘʙʞʘʝʪʩʷ 
ʟʘʢʣʘʜʥʦʡ ʜʦʩʢʦʡ ʠʣʠ ʧʘʨʫʩʠʥʦʚʳʤ ʦʙʚʝʩʦʤ, ʧʨʝʜʦʪʚʨʘʱʘʶʱʠʤ ʧʘʜʝʥʠʝ ʣʶʜʝʡ ʧʨʠ ʙʦʣʴʰʦʤ 
ʢʨʝʥʝ ʠ ʢʘʯʢʝ. 
ʐʪʫʨʤʘʥʩʢʠʡ ʫʛʦʣʦʢ ʦʙʦʨʫʜʫʝʪʩʷ ʩʪʦʣʦʤ ʨʘʟʤʝʨʦʤ ʥʝ ʤʝʥʝʝ 600X1000 ʤʤ ʜʣʷ ʢʘʨʪ. ʆʢʦʣʦ ʩʪʦʣʘ 
ʠʣʠ ʧʦʜ ʥʠʤ ʨʘʟʤʝʱʘʶʪʩʷ ʷʱʠʢʠ ʜʣʷ ʢʘʨʪ, ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʧʦʩʦʙʠʡ ʠ ʧʨʦʢʣʘʜʦʯʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. 
ʅʘ ʧʝʨʝʙʦʨʢʝ ʟʘʢʨʝʧʣʷʶʪʩʷ ʠʥʜʠʢʘʪʦʨʳ ʦʩʥʦʚʥʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʧʨʠʙʦʨʦʚ: ʣʘʛ, ʵʭʦʣʦʪ, 
ʫʢʘʟʘʪʝʣʴ ʢʫʨʩʘ ʷʭʪʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʳʤʧʝʣʴʥʦʤʫ ʚʝʪʨʫ, ʢʦʤʧʘʩ, ʨʘʜʠʦʧʝʣʝʥʛʘʪʦʨ, ʙʘʨʦʤʝʪʨ, 
ʯʘʩʳ ʠ ʪ.ʧ. ɿʜʝʩʴ ʞʝ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʘ ʠ ʩʫʜʦʚʘʷ ʨʘʮʠʷ. 
ʂʘʤʙʫʟ ʦʙʦʨʫʜʫʝʪʩʷ ʛʘʟʦʚʦʡ ʧʣʠʪʦʡ ʚ ʢʘʨʜʘʥʥʦʤ ʧʦʜʚʝʩʝ, ʨʘʟʜʝʣʦʯʥʳʤ ʩʪʦʣʦʤ, ʤʦʡʢʦʡ ʜʣʷ 
ʧʦʩʫʜʳ, ʷʱʠʢʘʤʠ, ʜʣʷ ʨʘʩʭʦʜʥʳʭ ʟʘʧʘʩʦʚ ʧʨʦʚʠʟʠʠ, ʧʦʣʢʘʤʠ ʜʣʷ ʧʦʩʫʜʳ. ɼʣʷ ʙʝʟʦʧʘʩʥʦʡ ʨʘʙʦʪʳ 
ʢʦʢʘ ʢʘʩʪʨʶʣʠ ʜʦʣʞʥʳ ʥʘʜʝʞʥʦ ʬʠʢʩʠʨʦʚʘʪʴʩʷ ʥʘ ʧʣʠʪʝ, ʚ ʫʜʦʙʥʳʭ ʤʝʩʪʘʭ ʫʩʪʘʥʘʚʣʠʚʘʶʪ 
ʧʦʨʫʯʥʠ ʠ ʧʦʜʥʦʞʥʳʝ ʫʧʦʨʳ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʦʪʢʠʜʥʦʝ ʩʠʜʝʥʴʝ.  

ʉʪʦʣ ʚ ʢʘʶʪ-ʢʦʤʧʘʥʠʠ ʧʨʝʜʧʦʯʪʠʪʝʣʝʥ ʢʘʯʘʶʱʝʡʩʷ ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʧʨʦ ʪʠʚʦʚʝʩʘʤʠ ʤʘʷʪʥʠʢʦʚʦʛʦ 
ʪʠʧʘ ʠ ʦʛʨʘʞʜʝʥʠʝʤ ʜʣʷ ʧʦʩʫʜʳ. ʉʪʦʣ ʥʘ "ʉʚʦʥʝ-51" ʩʥʘʙʞʝʥ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʛʣʫʙʦʢʠʤʠ ʛʥʝʟʜʘʤʠ 
ʜʣʷ ʫʜʝʨʞʘʥʠʷ ʯʘʰʝʢ ʩ ʙʫʣʴʦʥʦʤ ʠʣʠ ʢʦʬʝ ʚ ʰʪʦʨʤʦʚʳʭ ʫʩʣʦʚʠʷʭ. 
ʇʦʜʦʙʥʘʷ ʧʣʘʥʠʨʦʚʢʘ ʪʠʧʠʯʥʘ ʜʣʷ ʷʭʪ ʜʣʠʥʦʡ ʜʦ 18 ʤ ʠ ʤʦʞʝʪ ʙʳʪʴ ʥʘʟʚʘʥʘ ʩʢʚʦʟʥʦʡ ʠʣʠ 
ʧʨʦʭʦʜʥʦʡ, ʪʘʢ ʢʘʢ ʚʩʝ ʧʦʤʝʱʝʥʠʷ ʩʦʦʙʱʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʯʝʨʝʟ ʚʳʨʝʟʳ ʚ ʣʝʛʢʠʭ ʠ ʧʨʦʯʥʳʭ 




























































































































































































































































































































































