
 
 

 

ʊʆɺ çʊɽʍʅɯʏʅʀʁ ʋʅɯɺɽʈʉʀʊɽʊ 

çʄɽʊɯʅɺɽʉʊ ʇʆʃɯʊɽʍʅɯʂɸè 

 

 
 
 
 
 
 
 
 
 
 
 
 

    ʊɽʍʅʆʃʆɻɯɰ ɿɸʍʀʉʊʋ ɿʈʆʐʋɺɸʃʔʅʀʍ ɿɽʄɽʃʔ  
ʋ ɺʆɼʆɼɽʌɯʎʀʊʅʀʍ ʈɸʁʆʅɸʍ: 

ʄɽʊʆɼʀʏʅɯ ɺʂɸɿɯɺʂʀ  
ɼʆ ɺʀʂʆʅɸʅʅʗ ɯʅɼʀɺɯɼʋɸʃʔʅʀʍ ɿɸɺɼɸʅʔ 

ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 183 ʊʝʭʥʦʣʦʛʽʾ ʟʘʭʠʩʪʫ 
ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʫʩʽʭ ʬʦʨʤ ʥʘʚʯʘʥʥʷ  
ʜʨʫʛʦʛʦ (ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ) ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ 

 
 
 
 
 
 
 
 

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʅʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʶ ʨʘʜʦʶ 
ʊʆɺ çʊɽʍʅɯʏʅʀʁ ʋʅɯɺɽʈʉʀʊɽʊ çʄɽʊɯʅ-
ɺɽʉʊ ʇʆʃɯʊɽʍʅɯʂɸè  
(ʧʨʦʪʦʢʦʣ ˉ 5  ʚʽʜ ç26è ʪʨʘʚʥʷ 2023 ʨ.) 
ʆʙʦʚôʷʟʢʦʚʦ ʜʦ ʨʦʟʤʽʱʝʥʥʷ ʚ ʨʝʧʦʟʠʪʦʨʽʾ 

 
 
 
 
 
 
 

ɿʘʧʦʨʽʞʞʷ 2023  



 
 

2 

ʊʝʭʥʦʣʦʛʽʾ ʟʘʭʠʩʪʫ ʟʨʦʰʫʚʘʣʴʥʠʭ ʟʝʤʝʣʴ ʫ ʚʦʜʦʜʝʬʽʮʠʪʥʠʭ ʨʘʡʦʥʘʭ: 
ʤʝʪʦʜʠʯʥʽ ʚʢʘʟʽʚʢʠ ʜʦ ʚʠʢʦʥʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʚʜʘʥʥ ̫(ʜʣʷ ʩʪʫʜʝʥʪʽʚ 
ʩʧʝʮʽʘʣʴʥʦʩʪʽ 183 ʊʝʭʥʦʣʦʛʽʾ ʟʘʭʠʩʪʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʫʩʽʭ 
ʬʦʨʤ ʥʘʚʯʘʥʥʷ ʜʨʫʛʦʛʦ (ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ) ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ) / ʋʢʣʘʜ. ʅ.ʄ. 
ʄʘʢʩʠʤʦʚʘ. ï ɿʘʧʦʨʽʞʞʷ: ʊʆɺ çʊɽʍʅɯʏʅʀʁ ʋʅɯɺɽʈʉʀʊɽʊ çʄɽʊɯʅɺɽʉʊ 
ʇʆʃɯʊɽʍʅɯʂɸè, 2023. ï 104 ʩ. 

 
ʄʝʪʦʜʠʯʥʽ ʚʢʘʟʽʚʢʠ ʚʢʣʶʯʘʶʪʴ ʪʝʤʘʪʠʢʫ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʟʘʚʜʘʥʴ, ʤʝʪʦʜʠʯʥʽ ʧʦʷʩ-

ʥʝʥʥʷ ʱʦʜʦ ʧʦʨʷʜʢʫ ʾʭ ʚʠʢʦʥʘʥʥʷ.  
ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʜʣʷ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 183 çʊʝʭʥʦʣʦʛʽʾ ʟʘʭʠ-

ʩʪʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘè ʜʨʫʛʦʛʦ (ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ) ʨʽʚʥʷ ʦʩʚʽʪʠ ʪʘ ̔ʥʰʠʭ ʟʜʦʙʫ-
ʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʱʦ ʚʠʚʯʘʶʪʴ çʊʝʭʥʦʣʦʛʽʾ ʟʘʭʠʩʪʫ ʟʨʦʰʫʚʘʣʴʥʠʭ ʟʝʤʝʣʴ ʫ ʚʦʜʦʜʝ-
ʬʽʮʠʪʥʠʭ ʨʘʡʦʥʘʭè ʷʢ ʦʩʚʽʪʥʽʡ ʢʦʤʧʦʥʝʥʪ ʚʽʣʴʥʦʛʦ ʚʠʙʦʨʫ. 

 
 

ʉʘʤʦʩʪʽʡʥʝ ʝʣʝʢʪʨʦʥʥʝ ʪʝʢʩʪʦʚʝ ʤʝʨʝʞʝʚʝ ʚʠʜʘʥʥʷ 
 
 
ɿʘʪʚʝʨʜʞʝʥʦ ʥʘ ʟʘʩʽʜʘʥʥʽ ʢʘʬʝʜʨʠ 
ɹʝʟʧʝʢʠ ʧʨʘʮʽ ʪʘ ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ 
ʇʨʦʪʦʢʦʣ ˉ 1 ʚʽʜ ç02è ʪʨʘʚʥʷ 2023 ʨ. 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
ʋʟʛʦʜʞʝʥʦ: 
ʉʝʢʨʝʪʘʨ ʈʝʜʘʢʮʽʡʥʦʾ ʨʘʜʠ 
 
_____________ ʄʘʣʽʡ ʍ. ɺ. 
           ç05è ʪʨʘʚʥ̫  2023 ʨ. 

 
 
 
 
 
É ʊʆɺ çʊɽʍʅɯʏʅʀʁ ʋʅɯɺɽʈʉʀʊɽʊ  
çʄɽʊɯʅɺɽʉʊ ʇʆʃɯʊɽʍʅɯʂɸè, 2023  

 

  



 
 

3 

ɺʉʊʋʇ 
 

ɺ ʤʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʷʭ ʨʦʟʛʣʷʜʘʶʪʴʩʷ: ʧʦ ʧʝʨʰʝ, ʨʽʟʥ ̔ʩʧʦ-
ʩʦʙʠ ʽ ʪʝʭʥʽʢʠ ʧʦʣʠʚʫ ʟʨʦʰʫʚʘʥʠʭ ʟʝʤʝʣʴ, ʷʢʽ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʰʪʫʯ-
ʥʦʛʦ ʧʦʧʦʚʥʝʥʥʷ ʟʘʧʘʩʽʚ ʚʦʜʠ ʫ ʥʝʜʦʩʪʘʪʥʴʦ ʟʚʦʣʦʞʝʥʦʤʫ ˇʨʫʥʪʽ ʜʣʷ ʩʪʚʦ-
ʨʝʥʥʷ ʚ ʥʴʦʤʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʦʜʥʦ-ʧʦʚʽʪʨʷʥʦʛʦ ʽ ʟʚôʷʟʘʥʠʭ ʟ ʥʠʤ ʧʦʞʠʚ-
ʥʦʛʦ ʪʘ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʽʚ, ʩʧʨʠʷʪʣʠʚʠʭ ʜʣʷ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ, ʥʝ-
ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʧʘʜʘʥʥʷ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ; ʧʦ ʜʨʫʛʝ, ʧʠʪʘʥʥʷ ʧʨʦʻʢʪʫ-
ʚʘʥʥʷ ʜʨʝʥʘʞʫ ʜʣʷ ʚʽʜʚʦʜʫ ʥʘʜʣʠʰʢʦʚʠʭ ˇʨʫʥʪʦʚʠʭ ʚʦʜ. ʇʝʨʝʣʽʢ ʽʥʜʠʚʽʜʫ-
ʘʣʴʥʠʭ ʟʘʚʜʘʥʴ: 1) ʩʧʦʩʦʙʠ ʽ ʪʝʭʥʽʢʘ ʧʦʣʠʚʫ; 2) ʧʨʦʻʢʪʫʚʘʥʥʷ ʜʨʝʥʘʞʫ ʥʘ 
ʟʨʦʰʫʚʘʣʴʥʽʡ ʩʠʩʪʝʤʽ. ʇʝʨʝʣʽʯʝʥʽ ʧʠʪʘʥʥʷ ʨʦʟʰʠʨʶʶʪʴ ʧʨʦʬʝʩʽʡʥʽ ʥʘʚʠ-
ʯʢʠ ʪʘ ʩʚʽʪʦʛʣʷʜ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ. 

ʄʝʪʦʜʠʯʥʽ ʚʢʘʟʽʚʢʠ ʫʢʣʘʜʝʥʽ ʥʘ ʦʩʥʦʚʽ ʨʦʙʽʪ ɺ.ɯ. ɼʦʮʝʥʢʦ ʪʘ ʽʥʰʠʭ, ʥʘ 
ʱʦ ʚʢʘʟʫʶʪʴ ʚʽʜʧʦʚʽʜʥʽ ʧʦʩʠʣʘʥʥʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʜʞʝʨʝʣʘ. 

ʈʽʚʝʥʴ ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʟʥʘʥʴ ʪʘ ʥʘʚʠʯʦʢ ʟʜʦʙʫʚʘʯʘ ʚʠʱʦʾ ʦʩʚʽʪʠ ʟ 
ʦʩʚʽʪʥʴʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʟʘ ʚʠʢʦʥʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʚʜʘʥʥʷ ʦʮʽʥʶʶʪʴ 
ʟʘ ʙʘʣʴʥʦʶ ʰʢʘʣʦʶ, ʷʢʘ ʥʘʚʝʜʝʥʘ ʷʢ ʚ ʩʝʤʝʩʪʨʦʚʦʤʫ ʛʨʘʬʽʢʫ, ʪʘʢ ʽ ʚ ʩʠ-
ʣʘʙʫʩʽ ʪʘ ʨʦʙʦʯʽʡ ʧʨʦʛʨʘʤʽ. 

 
ʊʘʙʣʠʮʷ ï ʂʨʠʪʝʨʽʾ ʦʮʽʥʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʟʘʚʜʘʥʴ 

ɺʽʜʩʦʪʢʠ ʚʽʜ ʢʽʣʴ-
ʢʦʩʪʽ ʙʘʣʽʚ, % 

ʇʦʷʩʥʝʥʥʷ  

90-100 ʩʪʘʚʠʪʴʩʷ ʟʜʦʙʫʚʘʯʫ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʷʢʠʡ ʜʝʤʦʥʩʪʨʫʻ ʧʦʚʥʽ ʽ ʛʣʠʙʦʢʽ ʟʥʘʥʥʷ ʥʘʚ-
ʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʜʦʩʪʦʚʽʨʥʠʡ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ, ʫʤʽʥʥʷ ʧʨʠʡ-
ʤʘʪʠ ʥʝʦʙʭʽʜʥʽ ʨʽʰʝʥʥʷ ʚ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʩʠʪʫʘʮʽʷʭ, ʚʽʣʴʥʝ ʚʦʣʦʜʽʥʥʷ ʥʘʫʢʦʚʠʤʠ 
ʪʝʨʤʽʥʘʤʠ, ʚʠʩʦʢʫ ʢʦʤʫʥʽʢʘʪʠʚʥʫ ʢʫʣʴʪʫʨʫ 

74-89 ʩʪʘʚʠʪʴʩʷ ʟʜʦʙʫʚʘʯʫ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʷʢʠʡ ʚʠʷʚʣʷʻ ʜʝʱʦ ʦʙʤʝʞʝʥʽ ʟʥʘʥʥʷ ʥʘʚʯʘ-
ʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʜʦʧʫʩʢʘʻ ʦʢʨʝʤʽ ʥʝʩʫʪʪʻʚʽ ʧʦʤʠʣʢʠ ʪʘ ʥʝʪʦʯʥʦʩʪʽ  

60-73 ʩʪʘʚʠʪʴʩʷ ʟʜʦʙʫʚʘʯʫ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʷʢʠʡ ʟʘʩʚʦʾʚ ʦʩʥʦʚʥʠʡ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ, 
ʚʦʣʦʜʽʻ ʥʝʦʙʭʽʜʥʠʤʠ ʫʤʽʥʥʷʤʠ ʪʘ ʥʘʚʠʯʢʘʤʠ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʩʪʘʥʜʘʨʪʥʠʭ ʟʘ-
ʚʜʘʥʴ, ʧʨʦʪʝ, ʧʨʠ ʮʴʦʤʫ ʜʦʧʫʩʢʘʻ ʥʝʪʦʯʥʦʩʪʽ, ʥʝ ʚʠʷʚʣʷʻ ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʩʫʜʞʝʥʴ, 
ʜʝʤʦʥʩʪʨʫʻ ʥʝʜʦʣʽʢʠ ʢʦʤʫʥʽʢʘʪʠʚʥʦʾ ʢʫʣʴʪʫʨʠ 

1-60 ʩʪʘʚʠʪʴʩʷ ʟʜʦʙʫʚʘʯʫ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʷʢʠʡ ʥʝ ʚʦʣʦʜʽʻ ʥʝʦʙʭʽʜʥʠʤʠ ʟʥʘʥʥʷʤʠ, ʫʤʽʥ-
ʥʷʤʠ, ʥʘʚʠʯʢʘʤʠ, ʥʘʫʢʦʚʠʤʠ ʪʝʨʤʽʥʘʤʠ, ʜʝʤʦʥʩʪʨʫʻ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʢʦʤʫʥʽʢʘʪʠ-
ʚʥʦʾ ʢʫʣʴʪʫʨʠ, ʚ ʨʦʙʦʪʽ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ ʪʘ ʥʝʜʦʣʽʢʽʚ 

 
ʈʝʟʫʣʴʪʘʪʠ ʥʝʬʦʨʤʘʣʴʥʦʾ ʘʙʦ ʽʥʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠ-

ʟʥʘʥʽ ʚ ʨʘʤʢʘʭ ʦʮʽʥʶʚʘʥʥʷ ʦʢʨʝʤʠʭ ʧʨʘʢʪʠʯʥʠʭ ʨʦʙʽʪ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʟʘ-
ʚʜʘʥʴ ʟʘ ʫʟʛʦʜʞʝʥʥʷʤ ʟ ʚʠʢʣʘʜʘʯʝʤ. 

ʈʝʟʫʣʴʪʘʪʠ ʫʯʘʩʪʽ ʫ ʥʘʫʢʦʚʽʡ ʨʦʙʦʪʽ (ʩʪʘʪʪʽ, ʪʝʟʠ ʚʠʩʪʫʧʽʚ, ʢʦʥʢʫʨʩʥʽ 
ʥʘʫʢʦʚʽ ʨʦʙʦʪʠ ʪʦʱʦ) ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʟʥʘʥʽ ʚ ʨʘʤʢʘʭ ʦʮʽʥʶʚʘʥʥʷ ʦʢʨʝʤʠʭ 
ʧʨʘʢʪʠʯʥʠʭ ʨʦʙʽʪ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʟʘʚʜʘʥʴ ʟʘ ʫʟʛʦʜʞʝʥʥʷʤ ʟ ʚʠʢʣʘʜʘʯʝʤ. 
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ɿʄɯʉʊ 
 
ɯʥʜʠʚʽʜʫʘʣʴʥʝ ʟʘʚʜʘʥʥʷ ˉ 1. ʉʧʦʩʦʙʠ ʽ ʪʝʭʥʽʢʘ ʧʦʣʠʚʫ 5 
 1.1 ʈʦʟʨʘʭʫʥʦʢ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʽʢʠ ʧʦʣʠʚʫ ʧʨʠ ʜʦʱʫʚʘʥʥʽ  5 
  1.1.1 ɺʠʙʽʨ ʜʦʱʫʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʧʦʣʠʚʫ  

ʩʽʚʦʟʤʽʥʥʦʾ ʜʽʣʷʥʢʠ ʧʨʠ ʟʨʦʰʝʥʥʽ ʜʦʱʫʚʘʥʥʷʤ 5 
  1.1.2 ʈʦʟʨʘʭʫʥʦʢ ʚʪʨʘʪ ʚʦʜʠ ʥʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ 8 
  1.1.3 ʈʦʟʨʘʭʫʥʦʢ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʜʦʱʫʚʘʣʴʥʠʭ ʤʘʰʠʥ 9 
  1.1.4 ʈʦʟʨʘʭʫʥʦʢ ʪʝʭʥʽʢʠ ʧʦʣʠʚʫ ʜʦʱʫʚʘʣʴʥʠʤʠ  

ʤʘʰʠʥʘʤʠ ʧʦʟʠʮʽʡʥʦʾ ʜʽʾ çɺʦʣʞʘʥʢʘè, çɼʂʅ-80è, 
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ɯʥʜʠʚʽʜʫʘʣʴʥʝ ʟʘʚʜʘʥʥʷ ˉ 1 
ʉʧʦʩʦʙʠ ʽ ʪʝʭʥʽʢʘ ʧʦʣʠʚʫ 

 
ʄʝʪʘ: ʦʟʥʘʡʦʤʠʪʠʩʴ ʟ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ ʽ ʪʝʭʥʽʢʘʤʠ ʧʦʣʠʚʫ ʟʨʦʰʫ-

ʚʘʥʠʭ ʟʝʤʝʣʴ, ʷʢʽ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʣʷ 
ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʟʘ ʨʘʭʫʥʦʢ ʤʽʥʽʤʽʟʘʮʽʾ ʚʧʣʠʚʫ ʢʣʽʤʘʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ 
 

1.1 ʈʦʟʨʘʭʫʥʦʢ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʽʢʠ ʧʦʣʠʚʫ ʧʨʠ ʜʦʱʫʚʘʥʥʽ 
 
1.1.1 ɺʠʙʽʨ ʜʦʱʫʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʧʦʣʠʚʫ ʩʽʚʦʟʤʽʥʥʦʾ ʜʽ-

ʣʷʥʢʠ ʧʨʠ ʟʨʦʰʝʥʥʽ ʜʦʱʫʚʘʥʥʷʤ 
 
ɺʠʙʽʨ ʜʦʱʫʚʘʣʴʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ʜʣʷ ʧʦʣʠʚʫ ʢʦʥʢʨʝʪʥʦʾ ʩʽʚʦʟʤʽʥʥʦʾ 

ʜʽʣʷʥʢʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʪʘʢʠʭ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ [6]:  
- ʨʦʟʤʽʨʠ ʽ ʢʦʥʬʽʛʫʨʘʮʽʷ ʜʽʣʷʥʢʠ, ʩʢʣʘʜʥʽʩʪʴ ʨʝʣʴʻʬʫ ʽ ʤʽʢʨʦʨʝʣʴʻʬʫ, 

ʩʝʨʝʜʥʽ ʧʦʭʠʣʠ;  
- ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʝʨʝʜʥʴʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʜʦʱʫ ʽ ʚʙʠʨʘʶʯʦʾ ʟʜʘʪʥʦʩʪʽ 

ˇʨʫʥʪʫ;  
- ʩʢʣʘʜ ʢʫʣʴʪʫʨ ʚ ʩʽʚʦʟʤʽʥʽ;  
- ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʜʦʱʫʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʽ ʟʨʦʰʫʚʘʣʴ-

ʥʦʾ ʤʝʨʝʞʽ;  
- ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ʪʠʧʽʚ ʜʦʱʫʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ, 

ʷʢʽ ʤʘʶʪʴ ʙʣʠʟʴʢʽ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 
ɼʦʱʫʚʘʣʴʥʽ ʧʨʠʩʪʨʦʾ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʦʣʠʚ ʚʩʽʭ ʢʫʣʴʪʫʨ, ʷʢʽ 

ʚʭʦʜʷʪʴ ʜʦ ʩʽʚʦʟʤʽʥʠ. ʊʦʤʫ ʚʠʜʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʚʠʨʦʱʫ-
ʚʘʥʠʭ ʥʘ ʟʨʦʰʫʚʘʥʽʡ ʜʽʣʷʥʮʽ, ʤʘʶʪʴ ʚʠʟʥʘʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʠʙʦʨʫ ʪʠʧʫ 
ʜʦʱʫʚʘʣʴʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ. ʗʢʱʦ ʜʦ ʩʢʣʘʜʫ ʩʽʚʦʟʤʽʥʠ ʚʭʦʜʷʪʴ ʚʠʩʦʢʦʩ-
ʪʝʙʝʣʴʥʽ ʢʫʣʴʪʫʨʠ, ʜʣʷ ʧʦʣʠʚʫ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʦʱʫʚʘʣʴʥʽ ʤʘ-
ʰʠʥʠ ʥʘ ʩʘʤʦʭʽʜʥʠʭ ʚʽʟʢʘʭ (çɼʥʽʧʨʦè, çʌʨʝʛʘʪè, çʂʫʙʘʥʴè), ʫʩʪʘʥʦʚʢʠ ʑɼ-
25/300, ʘʛʨʝʛʘʪʠ ɼɼɸ ʽ ɼɼʅ. ʗʢʱʦ ʦʚʦʯʽ ʟʘʡʤʘʶʪʴ ʚ ʩʽʚʦʟʤʽʥʽ ʥʝʚʝʣʠʢʽ 
ʧʣʦʱʽ, ʜʣʷ ʧʦʣʠʚʫ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʦʱʫʚʘʣʴʥʽ ʤʘʰʠʥʠ ʬʨʦʥ-
ʪʘʣʴʥʦʾ ʜʽʾ.  

çʌʨʝʛʘʪè ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ 
ʧʣʦʱʘ, ʟʘʡʥʷʪʘ ʢʦʞʥʦʶ ʢʫʣʴʪʫʨʦʶ, ʚʽʜʧʦʚʽʜʘʻ ʧʣʦʱʽ ʧʦʣʠʚʫ ʜʦʱʫʚʘʣʴʥʦʾ 
ʤʘʰʠʥʠ ʥʘ ʦʜʥʽʡ ʧʦʟʠʮʽʾ.  

ɼʣʷ ʧʦʣʠʚʫ ʩʘʜʽʚ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʦʱʫʚʘʣʴʥʽ ʰʣʝʡʬʠ 
ʑɼ-25/300, ʩʤʫʛʦʚʽ ʟʨʦʰʫʚʘʯʽ ʉɿʊ (ʩʘʜʦʚʠʡ ʚʘʨʽʘʥʪ), ʘ ʪʘʢʦʞ ʧʦʣʠʚ ʜʘʣʝ-
ʢʦʩʪʨʫʤʠʥʥʠʤʠ ʜʦʱʫʚʘʣʴʥʠʤʠ ʘʧʘʨʘʪʘʤʠ.  

ɿʘʣʝʞʥʦ ʚʽʜ ʢʦʥʬʽʛʫʨʘʮʽʾ ʜʽʣʷʥʢʠ ʽ ʧʦʣʽʚ, ʩʢʣʘʜʥʦʩʪʽ ʨʝʣʴʻʬʫ, ʩʝʨʝʜ-
ʥʴʦʛʦ ʧʦʭʠʣʫ ʜʽʣʷʥʢʠ ʚʠʙʠʨʘʶʪʴ ʦʜʥʠʥ ʘʙʦ ʜʝʢʽʣʴʢʘ ʜʦʱʫʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ.  

ɼʣʷ ʜʦʱʫʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʬʨʦʥʪʘʣʴʥʦʾ ʜʽʾ ʰʠʨʠʥʘ ʧʦʣʷ ʧʦʚʠʥʥʘ 
ʙʫʪʠ ʢʨʘʪʥʦʶ ʰʠʨʠʥʽ ʟʘʭʚʘʪʫ ʜʦʱʫʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ.  

ɼʣʷ çʌʨʝʛʘʪʘè ʧʦʣʝ ʧʦʚʠʥʥʦ ʙʫʪʠ ʢʚʘʜʨʘʪʥʠʤ ʘʙʦ ʧʨʷʤʦʢʫʪʥʠʤ, ʧʨʠ 
ʮʴʦʤʫ ʰʠʨʠʥʘ ʽ ʜʦʚʞʠʥʘ ʧʨʷʤʦʢʫʪʥʠʢʘ ʧʦʚʠʥʥʽ ʙʫʪʠ ʢʨʘʪʥʠʤʠ ʜʦʚʞʠʥʽ 



 
 

7 

ʢʨʠʣʘ ʤʘʰʠʥʠ.  
ɼʣʷ ʤʘʰʠʥ, ʧʨʘʮʶʶʯʠʭ ʚ ʨʫʩʽ, ʧʦʭʠʣ ʧʦʚʝʨʭʥʽ ʧʦʣʷ ʧʦʚʠʥʝʥ ʙʫʪʠ ʥʝ 

ʙʽʣʴʰʝ 0,03 ʚ ʥʘʧʨʷʤʢʫ ʨʫʭʫ ʽ ʜʦ 0,02 ʚʟʜʦʚʞ ʚʦʜʦʧʨʦʚʽʜʥʦʛʦ ʧʦʷʩʫ. 
ʄʽʩʮʝʚʽ ʧʦʥʠʞʝʥʥʷ ʽ ʧʽʜʚʠʱʝʥʥʷ ʨʝʣʴʻʬʫ ʧʦʚʠʥʥʽ ʩʪʘʥʦʚʠʪʠ ʥʝ ʙʽ-

ʣʴʰʝ 0,5 ʤ ʜʣʷ ʜʦʱʫʚʘʣʴʥʠʭ ʤʘʰʠʥ çɼʥʽʧʨʦè ʽ çɺʦʣʞʘʥʢʘè ʽ ʥʝ ʙʽʣʴʰʝ 
1,5 ʤ ʜʣʷ çʌʨʝʛʘʪʘè, çʂʫʙʘʥʽè.  

ɼʣʷ çʂʫʙʘʥʽè ʧʦʭʠʣ ʚʟʜʦʚʞ ʟʨʦʰʫʚʘʣʴʥʦʛʦ ʢʘʥʘʣʫ ʥʝ ʧʦʚʠʥʝʥ ʧʝʨʝ-
ʚʠʱʫʚʘʪʠ 0,005, ʘ ʜʦʱʫʚʘʣʴʥʠʭ ʘʛʨʝʛʘʪʽʚ ɼɼɸ ʽ ɼɼʅ ï 0,003.  

ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʚʠʤʦʛ, ʷʢʽ ʚʠʩʫʚʘʶʪʴ ʜʦ ʜʦʱʫʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ, 
ï ʥʝʜʦʧʫʱʝʥʥʷ ʫʪʚʦʨʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʧʽʜ ʯʘʩ ʧʦʣʠʚʫ. ɼʣʷ ʮʴʦʛʦ 
ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʧʦʣʠʚʫ ʩʝʨʝʜʥʷ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʜʦʱʫ ʙʫʣʘ 
ʤʝʥʰʘ, ʥʽʞ ʰʚʠʜʢʽʩʪʴ ʚʙʠʨʘʥʥʷ ʚʦʜʠ ʚ ˇʨʫʥʪ. ʅʝʦʙʭʽʜʥʦ ʚʨʘʭʫʚʘʪʠ, ʱʦ ʧʨʠ 
ʜʦʱʫʚʘʥʥʽ ʰʚʠʜʢʽʩʪʴ ʥʘ 15-30 % ʤʝʥʰʝ, ʥʽʞ ʧʨʠ ʟʘʪʦʧʣʝʥʥʽ.  

ʋʤʦʚʠ ʽ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʽʢʠ ʟʘʣʝʞʥʦ ʚʽʜ ʧʨʠʨʦʜʥʠʭ ʽ 
ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʬʘʢʪʦʨʽʚ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 1.1 [6].  

 
ʊʘʙʣʠʮʷ 1.1 ï ʋʤʦʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʱʫʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʟʘʣʝʞʥʦ ʚʽʜ 

ʧʨʠʨʦʜʥʠʭ ʽ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʬʘʢʪʦʨʽʚ [6] 

ʇʦʣʠʚʥʘ ʪʝʭʥʽʢʘ 

ʂʣʽʤʘʪʠ-
ʯʥʽ  

ˆʨʫʥʪʦʚʦ-ʤʝʣʽʦ-
ʨʘʪʠʚʥʽ  

ɻʝʦʤʦʨʬʦ-
ʣʦʛʽʯʥʽ  

ɹʽʦʣʦʛʽʯʥʽ  
ɺʦʜʦʛʦʩʧʦʜʘʨ-

ʩʴʢʽ  

ʜ
ʝ
ʬ
ʽ
ʮ
ʠ
ʪ
 
ʚ
ʦ
ʜ
ʦ
ʩ
ʧ
ʦ
ʞ
ʠ
ʚ
ʘ
ʥ
ʥ
ʷ
,
 
ʪ
ʠ
ʩ
.
 
ʤ

3
/
ʛ
ʘ

 

ʰ
ʚ
ʠ
ʜ
ʢ
ʽ
ʩ
ʪ
ʴ
 
ʚ
ʽ
ʪ
ʨ
ʫ
 
ʜ
ʦ
,
 
ʤ
/
ʩ

 

ʩ
ʝ
ʨ
ʝ
ʜ
ʥ
ʷ
 
ʰ
ʚ
ʠ
ʜ
ʢ
ʽ
ʩ
ʪ
ʴ
 
ʚ
ʙ
ʠ
ʨ
ʘ
ʥ
ʥ
ʷ
 

ʚ
ʦ
ʜ
ʠ
 
ʚ
 
ˇ
ʨ
ʫ
ʥ
ʪ
 
(
ʙ
ʽ
-

ʣ
ʴ
ʰ
ʝ
)
,
 
ʤ
ʤ
/
ʭ
ʚ

 

ʛ
ʣ
ʠ
ʙ
ʠ
ʥ
ʘ
 
ʟ
ʘ
ʣ
ʷ
ʛ
ʘ
ʥ
ʥ
ʷ
 
ʬ
ʽ
ʣ
ʴ
ʪ
ʨ
ʘ
ʮ
ʽ
ʡ
ʥ
ʦ
ʛ
ʦ
 
ʧ
ʽ
ʜ
ʩ
ʪ
ʠ
ʣ
ʘ
ʶ
-

ʯ
ʦ
ʛ
ʦ
 
ʰ
ʘ
ʨ
ʫ
 
ˇ
ʨ
ʫ
ʥ
ʪ
ʫ
,
 
ʤ

 

ʛ
ʣ
ʠ
ʙ
ʠ
ʥ
ʘ
 
ʟ
ʘ
ʣ
ʷ
ʛ
ʘ
ʥ
ʥ
ʷ
 
ʤ
ʽ
ʥ
ʝ
ʨ
ʘ
ʣ
ʽ
ʟ
ʦ
ʚ
ʘ
ʥ
ʠ
ʭ
 
ˇ
ʨ
ʫ
ʥ
ʪ
ʦ
ʚ
ʠ
ʭ
 

ʚ
ʦ
ʜ
,
 
ʤ
 
(
ʙ
ʽ
ʣ
ʴ
ʰ
ʝ
)

 

ʤ
ʘ
ʢ
ʩ
ʠ
ʤ
ʘ
ʣ
ʴ
ʥ
ʠ
ʡ
 
ʧ
ʦ
ʭ
ʠ
ʣ
 
ʤ
ʽ
ʩ
ʮ
ʝ
ʚ
ʦ
ʩ
ʪ
ʽ

 

ʥ
ʝ
ʦ
ʙ
ʭ
ʽ
ʜ
ʥ
ʠ
ʡ
 
ʦ
ʙ
ô
ʻ
ʤ
 
ʧ
ʣ
ʘ
ʥ
ʫ
ʚ
ʘ
ʣ
ʴ
ʥ
ʠ
ʭ
 
ʨ
ʦ
ʙ
ʽ
ʪ
,
 
ʤ

3
/
ʛ
ʘ

 

ʛ
ʨ
ʘ
ʥ
ʠ
ʯ
ʥ
ʘ
 
ʚ
ʠ
ʩ
ʦ
ʪ
ʘ
 
ʥ
ʘ
ʟ
ʝ
ʤ
ʥ
ʦ
ʾ
 
ʯ
ʘ
ʩ
ʪ
ʠ
ʥ
ʠ

 ʨ
ʦ
ʩ
ʣ
ʠ
ʥ
,
 
ʤ

 

ʧ
ʦ
ʣ
ʠ
ʚ
ʥ
ʘ
 
ʥ
ʦ
ʨ
ʤ
ʘ
,
 
ʤ

3
/
ʛ
ʘ

 

ʟ
ʘ
ʙ
ʝ
ʟ
ʧ
ʝ
ʯ
ʝ
ʥ
ʽ
ʩ
ʪ
ʴ
 
ʚ
ʦ
ʜ
ʦ
ʶ
 
(
ʚ
ʽ
ʜ
ʥ
ʦ
ʰ
ʝ
ʥ
ʥ
ʷ
 
ʩ
ʪ
ʦ
ʢ
ʫ
 
ʚ
ʦ
ʜ
ʦ
-

ʜ
ʞ
ʝ
ʨ
ʝ
ʣ
ʘ
 
ʟ
ʘ
 
ʚ
ʝ
ʛ
ʝ
ʪ
ʘ
ʮ
ʽ
ʶ
 
ʜ
ʦ
 
ʧ
ʦ
ʪ
ʨ
ʽ
ʙ
ʥ
ʦ
ʾ
 
ʚ
ʦ
ʜ
ʦ
ʧ
ʦ
ʜ
ʘ
ʯ
ʽ
)

 

ʦ
ʨ
ʜ
ʠ
ʥ
ʘ
ʪ
ʘ
 
ʛ
ʽ
ʜ
ʨ
ʦ
ʤ
ʦ
ʜ
ʫ
ʣ
ʷ
,
 
ʣ
/
(
ʩ
Ŀ
ʛ
ʘ
)

 

ʧ
ʠ
ʪ
ʦ
ʤ
ʘ
 
ʧ
ʣ
ʦ
ʱ
ʘ
 
ʧ
ʦ
ʣ
ʠ
ʚ
ʥ
ʠ
ʭ
 
ʟ
ʝ
ʤ
ʝ
ʣ
ʴ
 
ʥ
ʘ
 
ʦ
ʜ
ʥ
ʦ
ʛ
ʦ
 
ʨ
ʦ
-

ʙ
ʽ
ʪ
ʥ
ʠ
ʢ
ʘ
 
ʜ
ʦ
,
 
ʛ
ʘ

 

1 2 3 4 5 6 7 8 9 10 11 12 13 

ʉʝʨʝʜʥʴʦʩʪʨʫʤʠʥʥʽ ʫʩ-
ʪʘʥʦʚʢʠ ʪʠʧʫ ʂʀ-50 

1-3 5 2,7 0,5 2 0,1 600 4,0 
200-
1200 

1-10 
0,2-
0,6 

1 

ɼʚʦʭʢʦʥʩʦʣʴʥʽ ʜʦʱʫʚʘ-
ʣʴʥʽ ʘʛʨʝʛʘʪʠ ʟ ʟʘʙʦ-
ʨʦʤ ʚʦʜʠ ʽʟ ʚʽʜʢʨʠʪʦʾ 
ʟʨʦʰʫʚʘʣʴʥʦʾ ʤʝʨʝʞʽ 
(ʪʠʧʫ ɼɼɸ-100ʄɸ) 

1-5 6 0,23 0,5 2 0,004 300 2,0 
200-
1200 

2-10 
0,2-
0,8 

5 

ɽʣʝʢʪʨʠʬʽʢʦʚʘʥʘ ʙʘʛʘ-
ʪʦʦʧʦʨʥʘ ʜʦʱʫʚʘʣʴʥʘ 
ʤʘʰʠʥʘ ʬʨʦʥʪʘʣʴʥʦʾ 
ʜʽʾ ʟ ʟʘʙʦʨʦʤ ʚʦʜʠ ʚ 
ʨʫʩʽ ʽʟ ʚʽʜʢʨʠʪʦʛʦ ʢʘ-
ʥʘʣʫ (ʪʠʧʫ çʂʫʙʘʥʴè) 

2-6 6 0,27 0,5 2 0,01 400 3,5 
200-
1200 

1-10 
0,2-
0,8 

30 
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ʇʦʣʠʚʥʘ ʪʝʭʥʽʢʘ 

ʂʣʽʤʘʪʠ-
ʯʥʽ  

ˆʨʫʥʪʦʚʦ-ʤʝʣʽʦ-
ʨʘʪʠʚʥʽ  

ɻʝʦʤʦʨʬʦ-
ʣʦʛʽʯʥʽ  

ɹʽʦʣʦʛʽʯʥʽ  
ɺʦʜʦʛʦʩʧʦʜʘʨ-

ʩʴʢʽ  

ʜ
ʝ
ʬ
ʽ
ʮ
ʠ
ʪ
 
ʚ
ʦ
ʜ
ʦ
ʩ
ʧ
ʦ
ʞ
ʠ
ʚ
ʘ
ʥ
ʥ
ʷ
,
 
ʪ
ʠ
ʩ
.
 
ʤ

3
/
ʛ
ʘ

 

ʰ
ʚ
ʠ
ʜ
ʢ
ʽ
ʩ
ʪ
ʴ
 
ʚ
ʽ
ʪ
ʨ
ʫ
 
ʜ
ʦ
,
 
ʤ
/
ʩ

 

ʩ
ʝ
ʨ
ʝ
ʜ
ʥ
ʷ
 
ʰ
ʚ
ʠ
ʜ
ʢ
ʽ
ʩ
ʪ
ʴ
 
ʚ
ʙ
ʠ
ʨ
ʘ
ʥ
ʥ
ʷ
 

ʚ
ʦ
ʜ
ʠ
 
ʚ
 
ˇ
ʨ
ʫ
ʥ
ʪ
 
(
ʙ
ʽ
-

ʣ
ʴ
ʰ
ʝ
)
,
 
ʤ
ʤ
/
ʭ
ʚ

 

ʛ
ʣ
ʠ
ʙ
ʠ
ʥ
ʘ
 
ʟ
ʘ
ʣ
ʷ
ʛ
ʘ
ʥ
ʥ
ʷ
 
ʬ
ʽ
ʣ
ʴ
ʪ
ʨ
ʘ
ʮ
ʽ
ʡ
ʥ
ʦ
ʛ
ʦ
 
ʧ
ʽ
ʜ
ʩ
ʪ
ʠ
ʣ
ʘ
ʶ
-

ʯ
ʦ
ʛ
ʦ
 
ʰ
ʘ
ʨ
ʫ
 
ˇ
ʨ
ʫ
ʥ
ʪ
ʫ
,
 
ʤ

 

ʛ
ʣ
ʠ
ʙ
ʠ
ʥ
ʘ
 
ʟ
ʘ
ʣ
ʷ
ʛ
ʘ
ʥ
ʥ
ʷ
 
ʤ
ʽ
ʥ
ʝ
ʨ
ʘ
ʣ
ʽ
ʟ
ʦ
ʚ
ʘ
ʥ
ʠ
ʭ
 
ˇ
ʨ
ʫ
ʥ
ʪ
ʦ
ʚ
ʠ
ʭ
 

ʚ
ʦ
ʜ
,
 
ʤ
 
(
ʙ
ʽ
ʣ
ʴ
ʰ
ʝ
)

 

ʤ
ʘ
ʢ
ʩ
ʠ
ʤ
ʘ
ʣ
ʴ
ʥ
ʠ
ʡ
 
ʧ
ʦ
ʭ
ʠ
ʣ
 
ʤ
ʽ
ʩ
ʮ
ʝ
ʚ
ʦ
ʩ
ʪ
ʽ

 

ʥ
ʝ
ʦ
ʙ
ʭ
ʽ
ʜ
ʥ
ʠ
ʡ
 
ʦ
ʙ
ô
ʻ
ʤ
 
ʧ
ʣ
ʘ
ʥ
ʫ
ʚ
ʘ
ʣ
ʴ
ʥ
ʠ
ʭ
 
ʨ
ʦ
ʙ
ʽ
ʪ
,
 
ʤ

3
/
ʛ
ʘ

 

ʛ
ʨ
ʘ
ʥ
ʠ
ʯ
ʥ
ʘ
 
ʚ
ʠ
ʩ
ʦ
ʪ
ʘ
 
ʥ
ʘ
ʟ
ʝ
ʤ
ʥ
ʦ
ʾ
 
ʯ
ʘ
ʩ
ʪ
ʠ
ʥ
ʠ

 ʨ
ʦ
ʩ
ʣ
ʠ
ʥ
,
 
ʤ

 

ʧ
ʦ
ʣ
ʠ
ʚ
ʥ
ʘ
 
ʥ
ʦ
ʨ
ʤ
ʘ
,
 
ʤ

3
/
ʛ
ʘ

 

ʟ
ʘ
ʙ
ʝ
ʟ
ʧ
ʝ
ʯ
ʝ
ʥ
ʽ
ʩ
ʪ
ʴ
 
ʚ
ʦ
ʜ
ʦ
ʶ
 
(
ʚ
ʽ
ʜ
ʥ
ʦ
ʰ
ʝ
ʥ
ʥ
ʷ
 
ʩ
ʪ
ʦ
ʢ
ʫ
 
ʚ
ʦ
ʜ
ʦ
-

ʜ
ʞ
ʝ
ʨ
ʝ
ʣ
ʘ
 
ʟ
ʘ
 
ʚ
ʝ
ʛ
ʝ
ʪ
ʘ
ʮ
ʽ
ʶ
 
ʜ
ʦ
 
ʧ
ʦ
ʪ
ʨ
ʽ
ʙ
ʥ
ʦ
ʾ
 
ʚ
ʦ
ʜ
ʦ
ʧ
ʦ
ʜ
ʘ
ʯ
ʽ
)

 

ʦ
ʨ
ʜ
ʠ
ʥ
ʘ
ʪ
ʘ
 
ʛ
ʽ
ʜ
ʨ
ʦ
ʤ
ʦ
ʜ
ʫ
ʣ
ʷ
,
 
ʣ
/
(
ʩ
Ŀ
ʛ
ʘ
)

 

ʧ
ʠ
ʪ
ʦ
ʤ
ʘ
 
ʧ
ʣ
ʦ
ʱ
ʘ
 
ʧ
ʦ
ʣ
ʠ
ʚ
ʥ
ʠ
ʭ
 
ʟ
ʝ
ʤ
ʝ
ʣ
ʴ
 
ʥ
ʘ
 
ʦ
ʜ
ʥ
ʦ
ʛ
ʦ
 
ʨ
ʦ
-

ʙ
ʽ
ʪ
ʥ
ʠ
ʢ
ʘ
 
ʜ
ʦ
,
 
ʛ
ʘ

 

1 2 3 4 5 6 7 8 9 10 11 12 13 

ʐʠʨʦʢʦʟʘʭʚʘʪʥʽ ʜʦʱʫ-
ʚʘʣʴʥʽ ʤʘʰʠʥʠ ʪʠʧʫ 
çɺʦʣʞʘʥʢʘè, çʆʢʘè 

2-5 7 0,27 0,5 2 0,02 500 1,1 
200-
800 

1-10 
0,2-
0,7 

15 

ʐʠʨʦʢʦʟʘʭʚʘʪʥʘ ʜʦʱʫ-
ʚʘʣʴʥʘ ʤʘʰʠʥʘ ʪʠʧʫ 
çɼʥʽʧʨʦè 

2-5 8 0,30 0,5 2 0,02 500 2,5 
200-
800 

1-10 
0,4-
0,9 

20 

ʐʠʨʦʢʦʟʘʭʚʘʪʥʽ ʜʦʱʫ-
ʚʘʣʴʥʽ ʤʘʰʠʥʠ, ʱʦ 
ʧʨʘʮʶʶʪʴ ʧʦ ʢʦʣʫ 
(ʪʠʧʫ çʌʨʝʛʘʪè) 

2-5 8 0,30 2 2 0,03 500 2,5 
200-
800 

1-10 
0,4-
0,9 

20 

ɼʘʣʝʢʦʩʪʨʫʤʠʥʥʽ ʜʦʱʫ-
ʚʘʣʴʥʽ ʤʘʰʠʥʠ ʽʟ ʟʘʙʦ-
ʨʦʤ ʚʦʜʠ ʽʟ ʪʨʫʙʦʧʨʦʚʦ-
ʜʽʚ ʘʙʦ ʰʣʘʥʛʽʚ (ʪʠʧʫ 
ɼɼʅ-70, ɼɼʅ-100) 

1-4 3 0,30 1,5 2 0,007 300 5,0 
200-
800 

2-10 
0,2-
0,8 

10 

ʐʣʘʥʛʦʙʘʨʘʙʘʥʥʽ ʜʦʱʫ-
ʚʘʣʴʥʽ ʤʘʰʠʥʠ  

2-5 4 0,17 0,5 2 0,1 400 2,0 
200-
1200 

1-10 
0,2-
0,8 

10 

ʉʪʘʮʽʦʥʘʨʥʽ ʘʚʪʦʤʘʪʠʟʦ-
ʚʘʥʽ ʜʦʱʫʚʘʣʴʥʽ ʩʠʩ-
ʪʝʤʠ 

2-5 4 0,20 0,3 2 0,2 800 5,0 
100-
600 

1-10 
0,2-
0,7 

10 

ʉʪʘʮʽʦʥʘʨʥʽ ʩʠʩʪʝʤʠ ʽʤ-
ʧʫʣʴʩʥʦʛʦ ʜʦʱʫʚʘʥʥʷ 

2-5 5 0,17 0,3 2 0,2 500 4,0 
10-
600 

1-10 
0,6-
0,9 

10 

 
ɺ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʋʢʨʘʾʥʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʦʱʫʚʘʣʴʥʽ ʫʩʪʘʥʦʚʢʠ ʟʘ-

ʢʦʨʜʦʥʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ɽʣʝʤʝʥʪʠ ʪʝʭʥʽʢʠ ʧʦʣʠʚʫ ʮʠʭ ʤʘʰʠʥ ʤʦʞʥʘ ʨʦ-
ʟʨʘʭʫʚʘʪʠ ʘʥʘʣʦʛʽʯʥʦ ʚʽʜʧʦʚʽʜʥʠʤ ʪʠʧʘʤ ʤʘʰʠʥ ʨʦʟʛʣʷʥʫʪʠʭ ʚ ʜʘʥʠʭ ʤʝ-
ʪʦʜʠʯʥʠʭ ʚʢʘʟʽʚʢʘʭ. 

 
1.1.2 ʈʦʟʨʘʭʫʥʦʢ ʚʪʨʘʪ ʚʦʜʠ ʥʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ  
 
ʇʨʠ ʰʪʫʯʥʦʤʫ ʜʦʱʫʚʘʥʥʽ ʜʫʞʝ ʚʘʞʣʠʚʦ ʚʨʘʭʫʚʘʪʠ ʚʪʨʘʪʠ ʚʦʜʠ ʥʘ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʧʨʠ ʧʦʣʴʦʪʽ ʩʪʨʫʤʝʥʷ ʚ ʧʦʚʽʪʨʽ, ʟ ʧʦʚʝʨʭʥʽ ʨʦʩʣʠʥ ʽ ʟʝʤʣʽ. 
ʎʽ ʚʪʨʘʪʠ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʦʶ ʽ ʚʽʜʥʦʩʥʦʶ ʚʦʣʦʛʽʩʪʶ 
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ʧʦʚʽʪʨʷ, ʜʘʣʴʥʽʩʪʴ ʧʦʣʴʦʪʫ ʩʪʨʫʤʝʥʷ, ʘ ʪʘʢʦʞ ʰʚʠʜʢʽʩʪʶ ʚʽʪʨʫ. ʂʦʝʬʽʮʽʻʥʪ, 
ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʪʨʘʪʠ ʥʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ, ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ 
 

ό
ὸϽρ

•
ρππ

ϽπȟρυϽὺ̃ πȟχρ

ρππ
 (1.1) 

 
ʜʝ ὸ ï ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʚ ʧʝʨʽʦʜ ʧʦʣʠʚʫ, ᴈ; 
• ï ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ, %; 
ὺ̃ ï ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʥʘ ʚʠʩʦʪʽ 2 ʤ, ʤ/ʩ. 
 
ʅʘ ʤʝʪʝʦʩʪʘʥʮʽʾ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʚʠʤʽʨʶʶʪʴ ʥʘ ʚʠʩʦʪʽ ʬʣʶʛʝʨʘ. ɼʣʷ 

ʧʝʨʝʭʦʚʫ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʥʘ ʚʠʩʦʪʽ ʬʣʶʛʝʨʘ ʜʦ ʚʠʩʦʪʠ 2 ʤ ʚʠʢʦʨʠʩʪʦ-

ʚʫʶʪʴ ʟʘʣʝʞʥʽʩʪʴ ὺ̃ πȟχϽὺ̕, ʜʝ ὺ̕ ï ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʥʘ ʚʠʩʦʪʽ ʬʣʶʛʝʨʘ. 

ɺʝʣʠʯʠʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʠʪʨʘʪʠ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 
 

ὗ̎Ȣ̃Ȣ ὑ̔ Ͻὗ̂ Ͻ̑ό (1.2) 

 
ʜʝ ὑ̔ ï ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʧʫ ʜʦʱʫʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ (ʜʣʷ 

ʢʦʨʦʪʢʦʩʪʨʫʤʝʥʥʠʭ 1,0é1,1; ʩʝʨʝʜʥʴʦʩʪʨʫʤʝʥʥʠʭ 1,3é1,5; ʜʘʣʝʢʦ-
ʩʪʨʫʤʝʥʥʠʭ 1,8é2,0). 

 
ɺ ʨʦʟʨʘʭʫʥʢʘʭ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʽʢʠ ʧʦʣʠʚʫ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʦ-

ʝʬʽʮʽʻʥʪ ɓ, ʷʢʠʡ ʧʦʢʘʟʫʻ ʚʧʣʠʚ ʚʪʨʘʪ ʥʘ ʨʦʙʦʪʫ ʜʦʱʫʚʘʣʴʥʠʭ ʫʩʪʘʥʦʚʦʢ ʽ 
ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦ ʟʘʣʝʞʥʦʩʪʽ  
 

‍ ρ όϽὑ̔ (1.3) 

 
1.1.3 ʈʦʟʨʘʭʫʥʦʢ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʜʦʱʫʚʘʣʴʥʠʭ ʤʘʰʠʥ 
 
ʇʨʠ ʨʦʟʨʘʭʫʥʢʫ ʪʝʭʥʽʢʠ ʧʦʣʠʚʫ ʜʦʱʫʚʘʥʥʷʤ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ:  
- ʩʝʟʦʥʥʫ, ʜʦʙʦʚʫ ʽ ʟʤʽʥʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ;  
- ʟʘʛʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʜʦʱʫʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʧʦʣʠʚʫ 

ʩʽʚʦʟʤʽʥʥʦʾ ʜʽʣʷʥʢʠ.  
ʅʝʦʙʭʽʜʥʫ ʥʘ ʩʽʚʦʟʤʽʥʽ ʢʽʣʴʢʽʩʪʴ ʜʦʱʫʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʚʠʟʥʘʯʘʶʪʴ 

ʟʘ ʬʦʨʤʫʣʦʶ 
 

ὔ ̎̓

̒̆̈
, (1.4) 

 
ʜʝ Ὂ̎  ̓ï ʧʣʦʱʘ ʩʽʚʦʟʤʽʥʠ ʥʝʪʪʦ, ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʧʦʣʠʚʫ ʢʦʥʢʨʝʪʥʠʤ ʜʦʱʫ-

ʚʘʣʴʥʠʤ ʧʨʠʩʪʨʦʻʤ, ʛʘ; 
Ὂ̒̆̈ ï ʩʝʟʦʥʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʦʱʫʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ, ʛʘ. 
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ʉʝʟʦʥʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʤʦʞʥʘ ʧʨʠʡʥʷʪʠ ʨʽʚʥʦʶ ʛʨʘʥʠʯʥʦʜʦʧʫʩʪʠ-
ʤʦʤʫ ʟʘʚʘʥʪʘʞʝʥʥʶ ʥʘ ʜʦʱʫʚʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ ʧʦ ʩʘʤʦʤʫ ʥʘʧʨʫʞʝʥʦʤʫ 
(ʧʽʢʦʚʦʤʫ) ʧʝʨʽʦʜ ʧʦʣʠʚʫ. ɺʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 
 

Ὂ̒̆̈
ȟϽ Ͻ̍̅̏Ͻ̂

Ͻ̑
†, (1.5) 

 
ʜʝ ὗ̍  ï ʚʠʪʨʘʪʘ ʜʦʱʫʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ, ʣ/ʩ; 
ὑ̅ ̏ ̂ï ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʘʩʫ ʜʦʙʠ; 

Ὕ  ï ʤʽʥʽʤʘʣʴʥʘ ʪʨʠʚʘʣʽʩʪʴ ʤʽʞʧʦʣʠʚʥʦʛʦ ʧʝʨʽʦʜʫ ʚ ʥʘʡʙʽʣʴʰ ʟʘʚʘʥ-
ʪʘʞʝʥʠʡ (ʧʽʢʦʚʠʡ) ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ, ʜʽʙ (7-12 ʜʽʙ); 

† ï ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʚʪʨʘʪʠ ʯʘʩʫ ʟʘ ʧʨʠʯʠʥʘʤʠ, ʱʦ ʥʝ ʟʘʣʝ-
ʞʘʪʴ ʚʽʜ ʨʦʙʦʪʠ ʜʦʱʫʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ (ʘʚʘʨʽʾ ʥʘ ʥʘʩʦʩʥʽʡ ʩʪʘʥ-
ʮʽʾ, ʧʦʨʠʚʠ ʥʘ ʟʨʦʰʫʚʘʣʴʥʽʡ ʤʝʨʝʞʽ, ʧʝʨʽʦʜʠ ʟʽ ʰʚʠʜʢʽʩʪʶ ʚʽʪʨʫ, 
ʱʦ ʧʝʨʝʚʠʱʫʻ ʜʦʧʫʩʪʠʤʫ ʜʣʷ ʜʘʥʦʛʦ ʢʣʘʩʫ ʜʦʱʫʚʘʣʴʥʠʭ ʤʘʰʠʥ); 

ά̑  ï ʩʝʨʝʜʥʴʦʚʠʚʘʞʝʥʘ ʧʦʣʠʚʥʘ ʥʦʨʤʘ ʥʘ ʩʽʚʦʟʤʽʥʽ, ʤ3/ʛʘ; 

‍ ï ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʚʪʨʘʪʠ ʚʦʜʠ ʥʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʧʨʠ ʧʦ-
ʣʠʚʽ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ (1.3). 

 
ʂʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʘʩʫ ʜʦʙʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦ ʟʘʣʝʞʥʦʩʪʽ 

 

ὑ̅ ̏̂
Ͻ̈ Ͻ̍ ̈̍, (1.6) 

 
ʜʝ ὲ ï ʢʽʣʴʢʽʩʪʴ ʨʦʙʦʯʠʭ ʟʤʽʥ ʥʘ ʜʦʙʫ; 
ὸ̈  ̍ï ʪʨʠʚʘʣʽʩʪʴ ʟʤʽʥʠ, ʛʦʜ.; 
ὑᴂ̈  ̍ï ʧʣʘʥʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʘʩʫ ʟʘ ʟʤʽʥʫ. 

 
ʇʨʠ ʮʽʣʦʜʦʙʦʚʽʡ ʨʦʙʦʪʽ ʜʦʱʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ ʜʦʙ ὑ̅ ̏̂ ὑᴂ̈ .̍ 

ʇʣʘʥʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʘʩʫ ʜʦʙʠ ʜʣʷ ʜʝʷʢʠʭ ʜʦʱʫʚʘʣʴ-
ʥʠʭ ʧʨʠʩʪʨʦʾʚ ʧʨʠ ʨʽʟʥʠʭ ʧʦʣʠʚʥʠʭ ʥʦʨʤʘʭ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 1.2 [6]. 

 
ʊʘʙʣʠʮʷ 1.2 ï ʇʣʘʥʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʘʩʫ ʟʤʽʥʠ ʤʘʰʠʥ ʽ 

ʧʨʠʩʪʨʦʾʚ ʧʨʠ ʨʽʟʥʠʭ ʧʦʣʠʚʥʠʭ ʥʦʨʤʘʭ [6] 

ʄʘʰʠʥʘ ʘʙʦ ʧʨʠʩʪʨʽʡ 
ʇʦʣʠʚʥʘ ʥʦʨʤʘ, ʤ3/ʛʘ 

150 300 450 600 

ʋɼʉ-25 0,32 0,47 0,56 0,62 

ʂʀ-50 çʉʽʛʤʘè 0,38 0,54 0,63 0,64 

ʂɼʊ-25 0,72 0,82 0,85 0,87 

ɼɼɸ-100ʄ 0,52 0,70 0,79 0,86 

ɼɼɸ-100ʄɸ 0,56 0,73 0,82 0,88 

çʌʨʝʛʘʪè 0,94 0,94 0,94 0,94 

çɺʦʣʞʘʥʢʘè 0,62 0,77 0,83 0,87 

çɼʥʽʧʨʦè 0,64 0,82 0,86 0,89 

ɼɼʅ-70 0,74 0,79 0,81 0,82 

ɼɼʅ-100 0,76 0,80 0,83 0,85 
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ɼʦʙʦʚʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʦʱʫʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʚʠʚʦʜʠʪʴʩʷ ʟʘ ʬʦʨ-
ʤʫʣʦʶ 
 

Ὂ̅̏̂
ȟϽ Ͻ̍̅̏̂

Ͻ̑
, (1.7) 

 
ɿʤʽʥʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 

 

Ὂ̈̍
σȟφϽὗ̍ Ͻὸ̈ Ͻ̍ὑᴂ̈̍

ά̑ Ͻ‍
Ȣ (1.8) 

 
1.4 ʈʦʟʨʘʭʫʥʦʢ ʪʝʭʥʽʢʠ ʧʦʣʠʚʫ ʜʦʱʫʚʘʣʴʥʠʤʠ ʤʘʰʠʥʘʤʠ ʧʦʟʠ-

ʮʽʡʥʦʾ ʜʽʾ çɺʦʣʞʘʥʢʘè, çɼʂʅ-80è, çʆʢʘè, çɼʥʽʧʨʦè  
 
ɼʦʱʫʚʘʣʴʥʽ ʤʘʰʠʥʠ çɺʦʣʞʘʥʢʘè, çɼʂʅ-80è, çʆʢʘè, çɼʥʽʧʨʦè ʚʽʜʥʦ-

ʩ̫ ʪʴʩʷ ʜʦ ʰʠʨʦʢʦʟʘʭʚʘʪʥʠʭ ʜʦʱʫʚʘʣʴʥʠʭ ʤʘʰʠʥ ʬʨʦʥʪʘʣʴʥʦʛʦ ʧʝʨʝʤʽ-
ʱʝʥʥʷ, ʱʦ ʧʨʘʮʶʶʪʴ ʧʦʟʠʮʽʡʥʦ. ʇʘʨʘʤʝʪʨʠ ʦʢʨʝʤʠʭ ʤʦʜʠʬʽʢʘʮʽʡ çɺʦʣ-
ʞʘʥʢʠè ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 1.3, ɼʂʅ-80 ï ʚ ʪʘʙʣ. 1.4, çʆʢʘè (ɼʂɻ-80) ï ʚ ʪʘʙʣ. 
1.5, çɼʥʽʧʨʦè ï ʚ ʪʘʙʣ. 1.6. ʉʭʝʤʠ ʟʨʦʰʫʚʘʣʴʥʦʾ ʤʝʨʝʞʽ ʥʘ ʧʦʣʽ ʽ ʪʝʭʥʦʣʦ-
ʛʽʷ ʟʨʦʰʝʥʥʷ ʜʣʷ ʚʢʘʟʘʥʠʭ ʤʘʰʠʥ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 1.1, 1.2 [6]. 

ʊʝʭʥʦʣʦʛʽʯʥʽ ʩʭʝʤʠ ʧʦʣʠʚʫ ʜʦʱʫʚʘʣʴʥʠʭ ʤʘʰʠʥ ʧʦʟʠʮʽʡʥʦʾ ʜʽʾ ʩʢʣʘ-
ʜʘʶʪʴ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʾʭ ʪʝʭʥʽʢʦ-ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʚʣʘʩʪʠʚʦ-
ʩʪʝʡ ˇʨʫʥʪʫ ʽ ʚʠʤʦʛ ʨʦʩʣʠʥ ʜʦ ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ. 

 
ʊʘʙʣʠʮʷ 1.3 ï ʇʘʨʘʤʝʪʨʠ ʽ ʨʦʟʤʽʨʠ ʦʢʨʝʤʠʭ ʤʦʜʠʬʽʢʘʮʽʡ ʜʦʱʫʚʘʣʴ-

ʥʦʾ ʤʘʰʠʥʠ çɺʦʣʞʘʥʢʘè [6] 

ʇʦʢʘʟʥʠʢʠ 
ɼʂʐ- 64-

800 
ɼʂʐ- 56-

700 
ɼʂʐ- 48-

600 
ɼʂʐ- 40-

500 
ɼʂʐ- 32-

400 
ɼʂʐ- 24-

300 

ɺʠʪʨʘʪʘ ʚʦʜʠ, ʣ/ʩ 64 56 48 40 32 24 

ʐʠʨʠʥʘ ʟʘʭʚʘʪʫ, ʤ 800 700 600 500 400 300 

ʂʽʣʴʢʽʩʪʴ ʜʦʱʫʚʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ 64 56 48 40 32 24 

ʅʘʧʽʨ ʥʘ ʛʽʜʨʘʥʪʽ, ʤ 40 40 40 40 40 40 

ʉʝʨʝʜʥʽʡ ʰʘʨ ʜʦʱʫ, ʤʤ/ʭʚ. 0,27 0,27 0,27 0,27 0,27 0,27 

ɺʽʜʩʪʘʥʴ ʤʽʞ ʧʦʟʠʮʽʷʤʠ, ʤ 18 18 18 18 18 18 

 
ʊʘʙʣʠʮʷ 1.4 ï ʇʘʨʘʤʝʪʨʠ ʽ ʨʦʟʤʽʨʠ ʦʢʨʝʤʠʭ ʤʦʜʠʬʽʢʘʮʽʡ ʜʦʱʫʚʘʣʴ-

ʥʦʾ ʤʘʰʠʥʠ ɼʂʅ-80 [6] 
ʇʦʢʘʟʥʠʢ ɼʂʅ-80 ɼʂʅ-80-01 ɼʂʅ-80-02 

ɺʠʪʨʘʪʘ ʚʦʜʠ, ʣ/ʩ 91 76 60 

ʅʘʧʽʨ ʥʘ ʛʽʜʨʘʥʪʽ, ʤ 55 55 55 

ʉʝʨʝʜʥʷ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʰʪʫʯʥʦʛʦ ʜʦʱʫ, ʤʤ/ʭʚ. 0,34 0,34 0,34 

ʐʠʨʠʥʘ ʟʘʭʚʘʪʫ, ʤ 600 500 400 

ɺʽʜʩʪʘʥʴ ʤʽʞ ʧʦʟʠʮʽʷʤʠ, ʤ 27 27 27 

ʋʤʦʚʠ ʥʦʨʤʘʣʴʥʦʾ ʨʦʙʦʪʠ ʤʘʰʠʥʠ: 
¶ ʚʤʽʩʪ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʫ ʚʦʜʽ, % 
¶ ʨʝʘʢʮʽʷ ʚʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʨʅ) 
¶ ɻɼʂ ʨʦʟʯʠʥʫ, ʛ/ʣ: 

ʘʟʦʪ 
 ʭʣʦʨ 
ʥʘʪʨʽʡ 

 
2 

6-8 
 

1,5 
0,1 
0,27 

 
2 

6-8 
 

1,5 
0,1 
0,27 

 
2 

6-8 
 

1,5 
0,1 
0,27 
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ʊʘʙʣʠʮʷ 1.5 ï ʇʘʨʘʤʝʪʨʠ  ̔ʨʦʟʤʽʨʠ ʦʢʨʝʤʠʭ ʤʦʜʠʬʽʢʘʮʽʡ ʜʦʱʫʚʘ-

ʣʴʥʦʾ ʤʘʰʠʥʠ çʆʢʘè (ɼʂɻ-80) [6] 
ʇʦʢʘʟʥʠʢ ɼʂɻ-80 ɼʂɻ-80-03 ɼʂɻ-80-04 

ɺʠʪʨʘʪʘ ʚʦʜʠ, ʣ/ʩ 99 75 50 

ʅʘʧʽʨ ʚʦʜʠ ʥʘ ʛʽʜʨʘʥʪʽ, ʤ 50 50 50 

ʉʝʨʝʜʥʷ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʜʦʱʫ, ʤʤ/ʭʚ. 0,3 0,3 0,3 

ʈʦʙʦʯʘ ʰʠʨʠʥʘ ʟʘʭʚʘʪʫ, ʤ 800 600 400 

ɺʽʜʩʪʘʥʴ ʤʽʞ ʛʽʜʨʘʥʪʘʤʠ, ʤ 36 36 36 

ʇʨʠʚʽʜ ʛʽʜʨʘʚʣʽʯʥʠʡ 

ɺʠʪʨʘʪʘ ʚʦʜʠ ʛʽʜʨʦʧʨʠʚʦʜʦʤ, ʣ/ʩ 1,3 1,3 1,3 

 
ʊʘʙʣʠʮʷ 1.6 ï ʇʘʨʘʤʝʪʨʠ  ̔ʨʦʟʤʽʨʠ ʦʢʨʝʤʠʭ ʤʦʜʠʬʽʢʘʮʽʡ ʜʦʱʫʚʘʣʴ-

ʥʦʾ ʤʘʰʠʥʠ çɼʥʽʧʨʦè [6] 
ʇʦʢʘʟʥʠʢ ɼʌ-120 ɼʌ-120-01 ɼʌ-120-02 ɼʌ-120-03 ɼʌ-120-04 

ɺʠʪʨʘʪʘ ʚʦʜʠ, ʣ/ʩ 120 113 106 99 92 

ʐʠʨʠʥʘ ʟʘʭʚʘʪʫ, ʤ 460 433 406 379 352 

ʂʽʣʴʢʽʩʪʴ ʚʽʟʢʽʚ 17 16 15 14 13 

ʅʘʧʽʨ ʥʘ ʛʽʜʨʘʥʪʽ, ʤ 45 45 45 45 45 

ʉʝʨʝʜʥʷ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʜʦʱʫ, 
ʤʤ/ʭʚ. 

0,3 0,3 0,3 0,3 0,3 

ɺʽʜʩʪʘʥʴ ʤʽʞ ʧʦʟʠʮʽʷʤʠ, ʤ 54 54 54 54 54 

 

 

ʈʠʩʫʥʦʢ 1.1 ï ʉʭʝʤʘ ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʧʦʣʽ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʧʦ-
ʣʠʚʫ ʜʣʷ ʜʦʱʫʚʘʣʴʥʠʭ ʤʘʰʠʥ ɼʂʐ çɺʦʣʞʘʥʢʘè, ɼʂʅ-80, ɼʂɻ-80 çʆʢʘè: 1 
ï ʧʦʣʴʦʚʠʡ ʪʨʫʙʦʧʨʦʚʽʜ; 2 ï ʛʽʜʨʘʥʪ; 3 ï ʜʦʱʫʚʘʣʴʥʝ ʢʨʠʣʦ; 4 ï ʥʘʧʨʷʤʦʢ 
ʧʦʣʠʚʫ; 5 ï ʥʘʧʨʷʤʦʢ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ; 6 ï ʧʦʣʠʪʘ ʧʣʦʱʘ; 7 ï ʛʨʘʥʠʮʷ ʟʨʦ-
ʰʫʚʘʥʦʾ ʜʽʣʷʥʢʠ. 
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ʈʠʩʫʥʦʢ 1.2 ï ʉʭʝʤʘ ʟʨʦʰʫʚʘʣʴʥʦʾ ʤʝʨʝʞʽ ʥʘ ʧʦʣʽ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʧʦ-

ʣʠʚʫ ʜʣʷ ʜʦʱʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ ɼʌ-120 çɼʥʽʧʨʦè: 1 ï ʧʦʣʴʦʚʠʡ ʪʨʫʙʦʧʨʦ-
ʚʽʜ; 2 ï ʛʽʜʨʘʥʪ ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦʱʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ; 3 ï ʜʦʱʫʚʘʣʴʥʘ 
ʤʘʰʠʥʘ; 4 ï ʥʘʧʨʷʤ ʧʦʣʠʚʫ; 5 ï ʥʘʧʨʷʤ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ 

 
ʇʣʦʱʫ ʧʦʣʠʚʫ ʟ ʦʜʥʽʻʾ ʧʦʟʠʮʽʾ (ʛʘ) ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ 

 

Ὂ
Ͻ

 
, (1.9) 

 
ʜʝ L ï ʰʠʨʠʥʘ ʟʘʭʚʘʪʫ, ʤ; 

b ï ʚʽʜʩʪʘʥʴ ʤʽʞ ʧʦʟʠʮʽʷʤʠ (ʛʽʜʨʘʥʪʘʤʠ), ʤ. 
 
ʉʝʨʝʜʥʶ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʰʪʫʯʥʦʛʦ ʜʦʱʫ (ʤʤ/ʭʚ.) ʨʦʟʨʘʭʦʚʫʶʪʴ ʟʘ ʬʦ-

ʨʤʫʣʦʶ 
 

”̒ ̆̑
Ͻ̎̓

ϽϽ
, (1.10) 

 
ʊʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ ʫʩʪʘʪʢʫʚʘʥʥʷ ʥʘ ʧʦʟʠʮʽʾ ʜʣʷ ʚʠʜʘʯʽ ʨʦʟʨʘʭʫʥʢʦʚʦ- 

ʧʦʣʠʚʥʦʾ ʥʦʨʤʠ (ʭʚ.) ʟʥʘʭʦʜʷʪʴ ʟʘ ʬʦʨʤʫʣʦʶ 
 

ὸ πȟρ
̒̆̑
,   ʘʙʦ   ὸ

Ͻ

Ͻ̎̓
, (1.11) 

 
ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʦʱʫʚʘʣʴʥʠʭ ʤʘʰʠʥ ʚʠʨʘʭʦʚʫʶʪʴ ʟʘ ʬʦʨʤʫʣʘʤʠ 

(1.5), (1.7), (1.8). 
 
1.1.5 ʇʨʠʢʣʘʜ ʨʦʟʨʘʭʫʥʢʫ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʽʢʠ ʧʦʣʠʚʫ ʜʦʱʫʚʘʣʴ-

ʥʠʤʠ ʤʘʰʠʥʘʤʠ, ʱʦ ʧʨʘʮʶʶʪʴ ʧʦʟʠʮʽʡʥʦ 
 
ɺʧʨʘʚʘ 1.1 
ʈʦʟʨʘʭʫʥʦʢ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʽʢʠ ʧʦʣʠʚʫ ʜʦʱʫʚʘʣʴʥʠʤʠ ʤʘʰʠʥʘʤʠ, ʱʦ 

ʧʨʘʮʶʶʪʴ ʧʦʟʠʮʽʡʥʦ. 
ɼʘʥʦ:  
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1. ɼʦʱʫʚʘʣʴʥʘ ʤʘʰʠʥʘ ɼʌ-120 çɼʥʽʧʨʦè. 
2. ɿʨʦʰʫʚʘʥʘ ʧʣʦʱʘ ʩʽʚʦʟʤʽʥʠ ï 600 ʛʘ. 
3. ʇʦʣʠʚʥʘ ʥʦʨʤʘ ï 400 ʤ3/ʛʘ. 
4. ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʧʽʜ ʯʘʩ ʧʦʣʠʚʫ ï 25 Üʉ. 
5. ɺʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ï 60 %. 
6. ʐʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʥʘ ʚʠʩʦʪʽ 2 ʤ ï 1,5 ʤ/ʩ. 
7. ʇʦʣʠʚ ʟʜʽʡʩʥʶʶʪʴ ʚ ʜʚʽ ʟʤʽʥʠ ʧʦ 8 ʛʦʜʠʥ. 
8. ʄʽʥʽʤʘʣʴʥʠʡ ʤʽʞʧʦʣʠʚʥʠʡ ʧʝʨʽʦʜ ï 10 ʜʽʙ. 
ʅʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ:  
1. ʅʝʧʨʦʜʫʢʪʠʚʥʫ ʚʠʪʨʘʪʫ (ʚʪʨʘʪʠ ʥʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ). 
2. ʇʣʦʱʫ ʧʦʣʠʚʫ ʟ ʦʜʥʽʻʾ ʧʦʟʠʮʽʾ. 
3. ʉʝʨʝʜʥʶ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʜʦʱʫ. 
4. ʊʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ ʥʘ ʧʦʟʠʮʽʾ ʜʣʷ ʚʠʜʘʯʽ ʧʦʣʠʚʥʦʾ ʥʦʨʤʠ. 
5. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʤʘʰʠʥʠ ʟʘ ʟʤʽʥʫ, ʜʦʙʫ, ʩʝʟʦʥ. 
6. ʇʦʪʨʽʙʥʫ ʥʘ ʩʽʚʦʟʤʽʥʽ ʢʽʣʴʢʽʩʪʴ ʤʘʰʠʥ. 
 
ʈʦʟʚôʷʟʦʢ 
ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʱʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ ɼʌ-120 çɼʥʽʧʨʦè ʥʘ-

ʚʝʜʝʥʽ ʚ ʪʘʙʣ. 1.6. 
1. ɺʪʨʘʪʠ ʚʦʜʠ ʥʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʧʨʠ ʧʦʣʴʦʪʽ ʩʪʨʫʤʝʥʷ ʚ ʧʦʚʽʪʨʽ, ʟ 

ʧʦʚʝʨʭʥʽ ʨʦʩʣʠʥ ʽ ˇʨʫʥʪʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪʦʤ u, ʷʢʠʡ ʨʦʟʨʘʭʦ-
ʚʫʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ (1.1) 
 

ό
Ͻ Ͻȟ Ͻ̃ ȟ

 = 
Ͻ Ͻȟ Ͻȟ ȟ

πȟπχυ 

 
ʅʝʧʨʦʜʫʢʪʠʚʥʫ ʚʠʪʨʘʪʽ ʚʦʜʠ ʟʥʘʭʦʜʷʪʴ ʟʘ ʬʦʨʤʫʣʦʶ (1.2), ʧʨʠ Kʫ = 

1,4, ʪʘʢ ʷʢ ʜʦʱʫʚʘʣʴʥʘ ʤʘʰʠʥʘ çɼʥʽʧʨʦè ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʩʝʨʝʜʥʴʦʩʪʨʫ-
ʤʠʥʥʠʭ, ʪʦʜʽ  

 
Qʥ.ʚ. = 1,4Ŀ120Ŀ0,075 = 12,6 ʣ/ʩ. 

 
ɺʠʪʨʘʪʘ ʚʦʜʠ ʜʦʱʫʚʘʣʴʥʦʶ ʤʘʰʠʥʦʶ ʥʝʪʪʦ ʙʫʜʝ 
 

Qʥʪ = Qʙʨ ï Qʥ.ʚ. = 120 ï 12,6 = 107,4 ʣ/ʩ. 
 
ʂʦʝʬʽʮʽʻʥʪ ɓ ʟʘ ʬʦʨʤʫʣʦʶ (1.3) ʩʢʣʘʜʝ ɓ = 1 + 0,075Ŀ1,4 = 1,105. 
2. ʇʣʦʱʫ ʧʦʣʠʚʫ ʟ ʦʜʥʽʻʾ ʧʦʟʠʮʽʾ ʨʦʟʨʘʭʦʚʫʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ (1.9) 

 

Ὂ
Ͻ

 

Ͻ

 
 = 2,58 ʛʘ. 

 
3. ʉʝʨʝʜʥʶ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʰʪʫʯʥʦʛʦ ʜʦʱʫ (ʤʤ/ʭʚ.) ʨʦʟʨʘʭʦʚʫʶʪʴ ʟʘ 

ʬʦʨʤʫʣʦʶ (1.10) 
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”̒ ̆̑

φπϽὗ̎ ̓

ὒϽὦϽ‍

φπϽρπχȟτ

τφπϽυτϽρȟπυ
πȟςςφ

̍̍

̖̃
Ȣ 

 
4. ʊʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ ʫʩʪʘʪʢʫʚʘʥʥʷ ʥʘ ʧʦʟʠʮʽʾ ʜʣʷ ʚʠʜʘʯʽ ʨʦʟʨʘʭʫʥ-

ʢʦʚʦ- ʧʦʣʠʚʥʦʾ ʥʦʨʤʠ (ʭʚ.) ʟʥʘʭʦʜʷʪʴ ʟʘ ʬʦʨʤʫʣʦʶ (1.11) 
 

ὸ πȟρ
̒̆̑

πȟρ
ȟ

 = 177 ʭʚ. 

 
5. ʉʝʟʦʥʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʠʡʤʘʶʪʴ ʨʽʚʥʦʶ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʦʤʫ 

ʥʘʚʘʥʪʘʞʝʥʥʶ ʥʘ ʜʦʱʫʚʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ ʧʦ ʩʘʤʦʤʫ ʥʘʧʨʫʞʝʥʦʤʫ ʧʝʨʽʦʜʫ 
ʧʦʣʠʚʫ ʽ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ (1.5). ʂʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʘʩʫ 
ʜʦʙʠ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ (1.6) 
 

ὑ̅ ̏̂

ὲϽὸ̈ Ͻ̍ὑᴂ̈̍
ςτ

 
ςϽψϽπȟψτ

ςτ
πȟυφ 

 
ʂʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʚʪʨʘʪʠ ʯʘʩʫ ʟʘ ʧʨʠʯʠʥʘʤʠ, ʱʦ ʥʝ ʟʘʣʝ-

ʞʘʪʴ ʚʽʜ ʨʦʙʦʪʠ ʜʦʱʫʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ (ʘʚʘʨʽʾ ʥʘ ʥʘʩʦʩʥʽʡ ʩʪʘʥʮʽʾ, ʧʦʨʠʚʠ 
ʥʘ ʟʨʦʰʫʚʘʣʴʥʽʡ ʤʝʨʝʞʽ, ʧʝʨʽʦʜʠ ʟʽ ʰʚʠʜʢʽʩʪʶ ʚʽʪʨʫ, ʱʦ ʧʝʨʝʚʠʱʫʻ ʜʦʧʫ-
ʩʪʠʤʫ ʜʣʷ ʜʘʥʦʛʦ ʢʣʘʩʫ ʜʦʱʫʚʘʣʴʥʠʭ ʤʘʰʠʥ) ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʢʣʘʜʘʻ 0,9. 

ʊʦʜʽ ʟʘ ʬʦʨʤʫʣʦʶ (1.5) 
 

Ὂ̒̆̈
ȟϽ Ͻȟ Ͻ

Ͻȟ
Ͻπȟω ρρψ̄́, 

 
ɼʦʙʦʚʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ (1.7) 

 

Ὂ̅̏̂
ȟϽ̍

Ͻ̑
Ͻὑ̅ ̏̂

ȟϽ

Ͻȟ
Ͻπȟυφ ρσȟρ̄́, 

 
ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʦʱʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ ʟʘ ʟʤʽʥʫ ʨʦʟʨʘʭʦʚʫʶʪʴ ʟʘ ʬʦʨ-

ʤʫʣʦʶ (1.8) 
 

Ὂ̈̍
σȟφϽὗ̍ Ͻὸ̈̍
ά̑ Ͻ‍

Ͻὑ̈̍
σȟφϽρςπϽψ

τππϽρȟρπυ
Ͻπȟψτ χȟψς ̄Ȣ́ 

 
6. ʅʝʦʙʭʽʜʥʫ ʥʘ ʩʽʚʦʟʤʽʥʽ ʢʽʣʴʢʽʩʪʴ ʤʘʰʠʥ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ 

(1.4) 
 

ὔ ̎̓

̒̆̈
 = 5 ʰʪ. 
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ɸʣʝ ʚʩʝ ʞ ʪʘʢʠ ʢʨʘʱʝ, ʱʦʙ ʢʽʣʴʢʽʩʪʴ ʤʘʰʠʥ ʙʫʣʦ ʨʽʚʥʠʤ ʢʽʣʴʢʦʩʪʽ ʧʦ-
ʣʽʚ ʩʽʚʦʟʤʽʥʠ. 

 
1.1.6 ʈʦʟʨʘʭʫʥʦʢ ʪʝʭʥʽʢʠ ʧʦʣʠʚʫ ʜʦʱʫʚʘʣʴʥʠʤʠ ʤʘʰʠʥʘʤʠ ʢʨʫ-

ʛʦʚʦʾ ʜʽʾ 
 
ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʦʶ ʰʠʨʦʢʦʟʘʭʚʘʪʥʦʶ ʤʘʰʠʥʦʶ ʢʨʫʛʦʚʦʾ ʜʽʾ ʚ ʋʢ-

ʨʘʾʥʽ ʻ ɼʄʋ çʌʨʝʛʘʪè. 
ɼʦʱʫʚʘʣʴʥʽ ʤʘʰʠʥʠ ʢʨʫʛʦʚʦʾ ʜʽʾ ʚʠʧʫʩʢʘʶʪʴ ʚ ʜʚʦʭ ʚʠʢʦʥʘʥʥʷʭ: 

çʌʨʝʛʘʪè-1 (ʤʘʨʢʘ ɼʄʋ-ɸ), ʚʦʜʦʧʨʦʚʽʜʥʠʡ ʧʦʷʩ ʷʢʦʾ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʪʨʫʙ 
ʜʽʘʤʝʪʨʦʤ 152,4 ʤʤ, ʽ çʌʨʝʛʘʪè-2 (ʤʘʨʢʘ ɼʄʋ-ɹ) ʟ ʚʦʜʦʧʨʦʚʽʜʥʠʤ ʧʦʷʩʦʤ 
ʽʟ ʪʨʫʙ ʜʽʘʤʝʪʨʦʤ 177,8 ʽ 152,4 ʤʤ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʘʰʠʥʠ ʨʽʟʥʠʭ ʤʦʜʠ-
ʬʽʢʘʮʽʡ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʜʦʚʞʠʥʦʶ ʽ ʚʠʪʨʘʪʦʶ ʚʦʜʠ. ɺ ʪʘʙʣ. 1.7 ʥʘʚʝʜʝʥʽ 
ʦʩʥʦʚʥʽ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʜʠʬʽʢʘʮʽʡ ʜʦʱʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ çʌʨʝ-
ʛʘʪè, ʷʢʽ ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʜʘʥʠʡ ʯʘʩ [6]. 

 
ʊʘʙʣʠʮʷ 1.7 ï ʆʩʥʦʚʥʽ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʱʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ 

çʌʨʝʛʘʪè [6] 

ʄʘʨʢʘ ʤʦʜʠʬʽʢʘʮʽʾ ʤʘ-
ʰʠʥʠ çʌʨʝʛʘʪè 

ʂ
ʽ
ʣ
ʴ
ʢ
ʽ
ʩ
ʪ
ʴ
 
ʩ
ʘ
ʤ
ʦ
ʭ
ʽ
ʜ
ʥ
ʠ
ʭ
 
ʚ
ʽ
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ʽ
ʚ

 

ɼ
ʦ
ʚ
ʞ
ʠ
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ʘ
,
 
ʤ
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ʠ
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ʨ
ʘ
ʪ
ʘ
 
ʚ
ʦ
ʜ
ʠ
,
 
ʣ
/
ʩ

 

ʇ
ʦ
ʪ
ʨ
ʽ
ʙ
ʥ
ʠ
ʡ
 
ʥ
ʘ
ʧ
ʽ
ʨ
 
ʥ
ʘ
 
ʚ
ʭ
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ʜ
ʽ
 
ʚ
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ʘ
ʰ
ʠ
ʥ
ʫ
,
 
ʄ
ʇ
ʘ
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ʝ
ʜ
ʥ
ʷ
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ʥ
ʩ
ʠ
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ʽ
ʩ
ʪ
ʴ
 
ʜ
ʦ
ʱ
ʫ
,
 
ʤ
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/
ʭ
ʚ

 

ʄ
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ʠ
ʤ
ʘ
ʣ
ʴ
ʥ
ʘ
 
ʧ
ʣ
ʦ
ʱ
ʘ
 
ʧ
ʦ
ʣ
ʠ
ʚ
ʫ
 
ʟ
 
ʦ
ʜ
ʥ
ʽ
ʻ
ʾ
 
ʧ
ʦ
ʟ
ʠ
-

ʮ
ʽ
ʾ
 
ʧ
ʨ
ʠ
 
ʚ
ʢ
ʣ
ʶ
ʯ
ʝ
ʥ
ʦ
ʤ
ʫ
 
ʢ
ʽ
ʥ
ʮ
ʝ
ʚ
ʦ
ʤ
ʫ
 
ʘ
ʧ
ʘ
ʨ
ʘ
ʪ
ʽ
,
 
ʤ

 

ʈ
ʘ
ʜ
ʽ
ʫ
ʩ
 
ʧ
ʦ
ʣ
ʠ
ʚ
ʫ
 
ʧ
ʨ
ʠ
 
ʚ
ʽ
ʜ
ʢ
ʣ
ʶ
ʯ
ʝ
ʥ
ʦ
ʤ
ʫ
 
ʢ
ʽ
ʥ
ʮ
ʝ
-

ʚ
ʦ
ʤ
ʫ
 
ʘ
ʧ
ʘ
ʨ
ʘ
ʪ
ʽ
,
 
ʤ

 

ʄ
ʽ
ʥ
ʽ
ʤ
ʘ
ʣ
ʴ
ʥ
ʘ
 
ʧ
ʦ
ʣ
ʠ
ʚ
ʥ
ʘ
 
ʥ
ʦ
ʨ
ʤ
ʘ
 
ʟ
ʦ
 
ʦ
ʜ
ʠ
ʥ
 
ʦ
ʙ
ʝ
ʨ
ʪ
 

ʤ
ʘ
ʰ
ʠ
ʥ
ʠ
,
 
ʤ

3
/
ʛ
ʘ

 

ʄ
ʽ
ʥ
ʽ
ʤ
ʘ
ʣ
ʴ
ʥ
ʘ
 
ʪ
ʨ
ʠ
ʚ
ʘ
ʣ
ʽ
ʩ
ʪ
ʴ
 
ʧ
ʦ
ʣ
ʠ
ʚ
ʥ
ʦ
ʛ
ʦ
 
ʦ
ʙ
ʝ
ʨ
ʪ
ʫ
 

ʤ
ʘ
ʰ
ʠ
ʥ
ʠ
,
 
ʛ
ʦ
ʜ

 

ʂ
ʽ
ʣ
ʴ
ʢ
ʽ
ʩ
ʪ
ʴ
 
ʜ
ʦ
ʱ
ʫ
ʚ
ʘ
ʣ
ʴ
ʥ
ʠ
ʭ
 
ʘ
ʧ

ʘ
ʨ
ʘ
ʪ
ʽ
ʚ
,
 
ʰ
ʪ

 

ʄʘʩʘ, ʪ 

ʙ
ʝ
ʟ
 
ʚ
ʦ
ʜ
ʠ

 

ʚ
 
ʨ
ʦ
ʙ
ʦ
ʯ
ʦ
ʤ
ʫ
 
ʩ
ʪ
ʘ
ʥ
ʽ
 
(
ʟ
 
ʚ
ʦ
ʜ
ʦ
ʶ
)

 

ɼʄ-335-58 12 335,1 58 0,66 0,26 40,5 349 190 37,0 38 11,4 22,8 

ɼʄ-365-68 13 364,7 68 0,69 0,26 45,0 378 210 40,5 41 12,3 23,7 

ɼʄ-394-55 14 394,3 55 0,69 0,22 55,0 405 160 44,0 44 13,2 24,6 

ɼʄ-394-80 14 394,3 80 0,69 0,29 55,0 408 230 44,0 44 13,2 24,6 

ɼʄ-424-50 15 423,9 50 0,69 0,19 64,0 433 135 47,5 47 14,1 25,5 

ɼʄ-454-70 15 423,9 70 0,69 0,25 64,0 435 181 47,5 47 14,1 25,5 

ɼʄ-424-90 15 423,9 90 0,69 0,30 64,0 438 240 47,5 47 14,1 25,5 

ɼʄ-454-50 16 453,5 50 0,69 0,18 72,0 463 125 51,0 50 15,0 27,0 

ɼʄ-454-70 16 453,5 70 0,69 0,23 72,0 465 176 51,0 50 15,0 27,0 

ɼʄ-454-100 16 453,5 100 0,69 0,31 72,0 468 240 51,0 50 15,0 27,0 

ɼʄʋ-ɸ199-28 7 199,0 
28 
20 

0,56 
0,55 

0,22 
0,17 

15,8 
211 
209 

197 
98 

21,4 22 6,5 10,1 

ɼʄʋ-ɸ229-32 8 228,7 
32 
25 

0,59 
0,58 

0,22 
0,18 

20,2 
241 
238 

142 
111 

24,9 25 7,4 11,5 

ɼʄʋ-ɸ253-38 9 253,4 
38 
28 

0,62 
0,59 

0,24 
0,19 

24,4 
267 
265 

156 
114 

27,8 28 8,2 12,7 

ɼʄʋ-ɸ283-45 10 283,0 45 0,64 0,25 29,8 267 170 31,3 31 9,2 14,3 
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ʄʘʨʢʘ ʤʦʜʠʬʽʢʘʮʽʾ ʤʘ-
ʰʠʥʠ çʌʨʝʛʘʪè 
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ʜ
ʠ
,
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ʩ
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ʦ
ʪ
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ʠ
ʡ
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ʽ
ʨ
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ʽ
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ʜ
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ʠ
ʚ
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ʜ
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ʱ
ʫ
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ʄ
ʘʢ
ʩ
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ʤ
ʘ
ʣ
ʴ
ʥ
ʘ
 
ʧ
ʣ
ʦ
ʱ
ʘ
 
ʧ
ʦ
ʣ
ʠ
ʚ
ʫ
 
ʟ
 
ʦ
ʜ
ʥ
ʽ
ʻ
ʾ
 
ʧ
ʦ
ʟ
ʠ
-

ʮ
ʽ
ʾ
 
ʧ
ʨ
ʠ
 
ʚ
ʢ
ʣ
ʶ
ʯ
ʝ
ʥ
ʦ
ʤ
ʫ
 
ʢ
ʽ
ʥ
ʮ
ʝ
ʚ
ʦ
ʤ
ʫ
 
ʘ
ʧ
ʘ
ʨ
ʘ
ʪ
ʽ
,
 
ʤ

 

ʈ
ʘ
ʜ
ʽ
ʫ
ʩ
 
ʧ
ʦ
ʣ
ʠ
ʚ
ʫ
 
ʧ
ʨ
ʠ
 
ʚ
ʽ
ʜ
ʢ
ʣ
ʶ
ʯ
ʝ
ʥ
ʦ
ʤ
ʫ
 
ʢ
ʽ
ʥ
ʮ
ʝ
-

ʚ
ʦ
ʤ
ʫ
 
ʘ
ʧ
ʘ
ʨ
ʘ
ʪ
ʽ
,
 
ʤ

 

ʄ
ʽ
ʥ
ʽ
ʤ
ʘ
ʣ
ʴ
ʥ
ʘ
 
ʧ
ʦ
ʣ
ʠ
ʚ
ʥ
ʘ
 
ʥ
ʦ
ʨ
ʤ
ʘ
 
ʟ
ʦ
 
ʦ
ʜ
ʠ
ʥ
 
ʦ
ʙ
ʝ
ʨ
ʪ
 

ʤ
ʘ
ʰ
ʠ
ʥ
ʠ
,
 
ʤ

3
/
ʛ
ʘ

 

ʄ
ʽ
ʥ
ʽ
ʤ
ʘ
ʣ
ʴ
ʥ
ʘ
 
ʪ
ʨ
ʠ
ʚ
ʘ
ʣ
ʽ
ʩ
ʪ
ʴ
 
ʧ
ʦ
ʣ
ʠ
ʚ
ʥ
ʦ
ʛ
ʦ
 
ʦ
ʙ
ʝ
ʨ
ʪ
ʫ
 

ʤ
ʘ
ʰ
ʠ
ʥ
ʠ
,
 
ʛ
ʦ
ʜ

 

ʂ
ʽ
ʣ
ʴ
ʢ
ʽ
ʩ
ʪ
ʴ
 
ʜ
ʦ
ʱ
ʫ
ʚ
ʘ
ʣ
ʴ
ʥ
ʠ
ʭ
 
ʘ
ʧ

ʘ
ʨ
ʘ
ʪ
ʽ
ʚ
,
 
ʰ
ʪ

 

ʄʘʩʘ, ʪ 

ʙ
ʝ
ʟ
 
ʚ
ʦ
ʜ
ʠ

 

ʚ
 
ʨ
ʦ
ʙ
ʦ
ʯ
ʦ
ʤ
ʫ
 
ʩ
ʪ
ʘ
ʥ
ʽ
 
(
ʟ
 
ʚ
ʦ
ʜ
ʦ
ʶ
)

 

30 0,61 0,18 295 113 

ɼʄʋ-ɸ308-30 11 307,8 30 0,62 0,16 34,8 317 106 34,2 34 10,0 15,5 

ɼʄʋ-ɸ308-55 11 307,8 
55 
45 

0,63 
0,66 

0,27 
0,23 

34,8 
322 
321 

195 
159 

34,2 34 10,0 15,5 

ɼʄʋ-ɸ337-45 12 337,4 
45 
35 

0,68 
0,66 

0,21 
0,17 

41,3 
350 
349 

147 
114 

37,6 37 10,9 16,9 

ɼʄʋ-ɸ337-65 12 337,4 
65 
55 

0,69 
0,29 
0,25 

41,3 
351 
351 

213 
180 

37,6 37 10,9 16,9 

ɼʄʋ-ɸ362-50 13 362,2 
50 
40 

0,69 
0,68 

0,21 
0,18 

47,1 
375 
374 

155 
124 

40,5 40 11,7 18,0 

ɼʄʋ-ɸ392-50 14 391,8 
50 
40 

0,69 
0,20 
0,17 

54,6 
404 
402 

145 
116 

44,0 43 12,6 19,6 

ɼʄʋ-ɸ417-55 15 416,5 
55 
45 

0,69 
0,21 
0,17 

61,2 
429 
428 

152 
124 

46,9 46 13,4 20,8 

ɼʄʋ-ɹ379-75 13 379,2 
75 
68 
60 

0,69 
0,29 
0,26 
0,24 

51,3 
392 
390 
390 

222 
202 
178 

42,3 41 12,2 20,2 

ɼʄʋ-ɹ409-80 14 408,8 
80 
72 
65 

0,69 
0,29 
0,26 
0,24 

59,1 
420 
420 
419 

223 
200 
181 

45,7 44 13,2 21,9 

ɼʄʋ-ɹ434-90 15 433,6 
90 
80 
70 

0,69 
0,31 
0,28 
0,24 

66,1 
447 
445 
444 

238 
212 
185 

48,7 47 14,0 23,3 

ɼʄʋ-ɹ463-60 16 463,2 
60 
50 

0,69 
0,20 
0,18 

74,9 
474 
473 

150 
125 

52,2 50 15,0 25,0 

ɼʄʋ-ɹ463-90 16 463,2 
90 
80 
72 

0,69 
0,29 
0,26 
0,23 

74,9 
476 
474 
474 

225 
200 
180 

52,2 50 15,0 25,0 

ɼʄʋ-ɹ488-65 17 487,9 
65 
55 

0,69 
0,21 
0,18 

82,6 
498 
497 

156 
132 

55,0 53 15,8 26,4 

ɼʄʋ-ɹ488-90 17 487,9 
90 
80 

0,69 
0,27 
0,25 

82,6 
499 
498 

216 
192 

55,0 53 15,8 26,4 

ɼʄʋ-ɹ518-90 18 517,6 
90 
80 
72 

0,69 
0,26 
0,23 
0,21 

92,5 
528 
528 
528 

205 
182 
164 

58,5 56 16,8 28,2 

ɼʄʋ-ɹ542-90 19 542,3 
90 
80 
72 

0,69 
0,25 
0,23 
0,21 

102,2 
553 
553 
552 

194 
173 
155 

61,4 59 17,6 29,5 

ɼʄʋ-ɹ572-90 20 571,9 
90 
80 
72 

0,69 
0,24 
0,22 
0,20 

111,3 
583 
582 
582 

189 
168 
151 

65,0 62 18,6 31,3 

ɼʄʋ-ɸʥʤ199-20 7 199,0 20 0,29 0,43 14,4  192 39,0 64 6,3 9,9 

ɼʄʋ-ɸʥʤ229-25 8 228,7 25 0,30 0,44 18,7  218 45,3 76 7,2 11,3 
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ʄʘʨʢʘ ʤʦʜʠʬʽʢʘʮʽʾ ʤʘ-
ʰʠʥʠ çʌʨʝʛʘʪè 
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ʱ
ʘ
 
ʧ
ʦ
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ʠ
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ʟ
 
ʦ
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ʧ
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-

ʮ
ʽ
ʾ
 
ʧ
ʨ
ʠ
 
ʚ
ʢ
ʣ
ʶ
ʯ
ʝ
ʥ
ʦ
ʤ
ʫ
 
ʢ
ʽ
ʥ
ʮ
ʝ
ʚ
ʦ
ʤ
ʫ
 
ʘ
ʧ
ʘ
ʨ
ʘ
ʪ
ʽ
,
 
ʤ

 

ʈ
ʘ
ʜ
ʽ
ʫ
ʩ
 
ʧ
ʦ
ʣ
ʠ
ʚ
ʫ
 
ʧ
ʨ
ʠ
 
ʚ
ʽ
ʜ
ʢ
ʣ
ʶ
ʯ
ʝ
ʥ
ʦ
ʤ
ʫ
 
ʢ
ʽ
ʥ
ʮ
ʝ
-

ʚ
ʦ
ʤ
ʫ
 
ʘ
ʧ
ʘ
ʨ
ʘ
ʪ
ʽ
,
 
ʤ

 

ʄ
ʽ
ʥ
ʽ
ʤ
ʘ
ʣ
ʴ
ʥ
ʘ
 
ʧ
ʦ
ʣ
ʠ
ʚ
ʥ
ʘ
 
ʥ
ʦ
ʨ
ʤ
ʘ
 
ʟ
ʦ
 
ʦ
ʜ
ʠ
ʥ
 
ʦ
ʙ
ʝ
ʨ
ʪ
 

ʤ
ʘ
ʰ
ʠ
ʥ
ʠ
,
 
ʤ

3
/
ʛ
ʘ

 

ʄ
ʽ
ʥ
ʽ
ʤ
ʘ
ʣ
ʴ
ʥ
ʘ
 
ʪ
ʨ
ʠ
ʚ
ʘ
ʣ
ʽ
ʩ
ʪ
ʴ
 
ʧ
ʦ
ʣ
ʠ
ʚ
ʥ
ʦ
ʛ
ʦ
 
ʦ
ʙ
ʝ
ʨ
ʪ
ʫ
 

ʤ
ʘ
ʰ
ʠ
ʥ
ʠ
,
 
ʛ
ʦ
ʜ

 

ʂ
ʽ
ʣ
ʴ
ʢ
ʽ
ʩ
ʪ
ʴ
 
ʜ
ʦ
ʱ
ʫ
ʚ
ʘ
ʣ
ʴ
ʥ
ʠ
ʭ
 
ʘ
ʧ

ʘ
ʨ
ʘ
ʪ
ʽ
ʚ
,
 
ʰ
ʪ

 

ʄʘʩʘ, ʪ 

ʙ
ʝ
ʟ
 
ʚ
ʦ
ʜ
ʠ

 

ʚ
 
ʨ
ʦ
ʙ
ʦ
ʯ
ʦ
ʤ
ʫ
 
ʩ
ʪ
ʘ
ʥ
ʽ
 
(
ʟ
 
ʚ
ʦ
ʜ
ʦ
ʶ
)

 

ɼʄʋ-ɸʥʤ253-30 9 253,4 30 0,31 0,45 22,6  242 50,6 86 8,0 12,5 

ɼʄʋ-ɸʥʤ283-30 10 283,0 30 0,32 0,43 27,9  220 56,9 92 8,9 14,0 

ɼʄʋ-ɸʥʤ308-30 11 307,8 30 0,32 0,46 32,7  205 62,1 101 9,7 15,2 

ɼʄʋ-ɸʥʤ337-30 12 337,4 30 0,32 0,43 39,0  189 68,5 108 10,6 16,6 

ɼʄʋ-ɸʥʤ379-40 13 379,2 40 0,32 0,43 48,8  226 76,8 128 11,9 19,9 

ɼʄʋ-ɸʥʤ409-45 14 408,8 45 0,34 0,43 56,4  239 83,1 138 12,8 21,5 

ɼʄʋ-ɸʥʤ434-50 15 433,6 50 0,35 0,44 63,2  252 88,4 150 13,6 22,9 

ɼʄʋ-ɸʥʤ463-72 16 643,0 72 0,37 0,61 73,3  330 109    

 
ʂʨʽʤ ʮʴʦʛʦ, ʽʩʥʫʶʪʴ ʪʘʢʦʞ ʩʧʝʮʽʘʣʴʥʽ ʤʦʜʠʬʽʢʘʮʽʾ ʜʦʱʫʚʘʣʴʥʦʾ ʤʘ-

ʰʠʥʠ çʌʨʝʛʘʪè ʜʣʷ ʨʦʙʦʪʠ ʥʘ ʪʚʘʨʠʥʥʠʮʴʢʠʭ ʩʪʦʢʘʭ ɼʄʋ-ɸʩʩ ʽ ʥʠʟʴʢʦʥʘ-
ʧʽʨʥʠʡ çʌʨʝʛʘʪè ʥʘ ʤʝʪʘʣʽʯʥʦʤʫ ʭʦʜʫ ï ɼʄʋʥʤ ʪʘ ʽʥ. 

ʅʘ ʨʠʩ. 1.3 ʥʘʚʝʜʝʥʘ ʩʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʟʨʦʰʫʚʘʣʴʥʦʾ ʤʝʨʝʞʽ ʪʘ 
ʪʝʭʥʦʣʦʛʽʾ ʧʦʣʠʚʫ ʜʦʱʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ ɼʄʋ çʌʨʝʛʘʪè [6]. 

 

 
ʈʠʩʫʥʦʢ 1.3 ï ʉʭʝʤʘ ʟʨʦʰʫʚʘʣʴʥʦʾ ʤʝʨʝʞʽ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʧʦʣʠʚʫ ʜʣʷ 

ʜʦʱʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ çʌʨʝʛʘʪè, ʱʦ ʧʨʘʮʶʻ ʥʘ ʜʚʦʭ ʧʦʟʠʮʽʷʭ: 1 ï ʨʦʟʧʦ-
ʜʽʣʴʯʠʡ ʪʨʫʙʦʧʨʦʚʽʜ; 2 ï ʨʦʟʧʦʜʽʣʴʯʠʡ ʢʦʣʦʜʷʟʴ; 3 ï ʧʦʣʴʦʚʠʡ ʪʨʫʙʦʧʨʦ-
ʚʽʜ; 4 ï ʛʽʜʨʘʥʪ ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦʱʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ [6] 

 
ʊʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ ʥʘ ʦʜʥʽʡ ʧʦʟʠʮʽʾ ʜʦʱʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ çʌʨʝʛʘʪè 

(ʛʦʜ.) ʧʨʠ ʟʘʜʘʥʽʡ ʧʦʣʠʚʥʽʡ ʥʦʨʤʽ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ 
 

ὸ
άϽὊϽ‍

σȢφϽὗ̍ Ͻὑᴂ̈̍
 (1.12) 
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ʜʝ Ὂ ï ʧʣʦʱʘ ʧʦʣʠʚʫ ʥʘ ʦʜʥʽʡ ʧʦʟʠʮʽʾ, ʛʘ. 

 
ʇʣʦʱʘ ʧʦʣʠʚʫ ʥʘ ʦʜʥʽʡ ʧʦʟʠʮʽʾ (ʛʘ) ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ 

 

Ὂ
“ϽὙ ὶ

ρπ πππ
 (1.13) 

 
ʜʝ Ὑ ï ʜʦʚʞʠʥʘ ʪʨʫʙʦʧʨʦʚʦʜʫ, ʤ; 

r ï ʜʘʣʴʥʽʩʪʴ ʧʦʣʴʦʪʫ ʩʪʨʫʤʝʥʷ ʢʽʥʮʝʚʦʛʦ ʘʧʘʨʘʪʫ, ʤ (30é35 ʤ). 
 
ʉʝʨʝʜʥʶ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʜʦʱʫ ʥʘ ʧʦʟʠʮʽʾ (ʤʤ/ʭʚ.) ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨ-

ʤʫʣʦʶ 
 

”̒ ̆̑

φπϽὗ̍

ὶϽὙϽ‍
 (1.14) 

 
ʜʝ Ὑ ï ʜʦʚʞʠʥʘ ʪʨʫʙʦʧʨʦʚʦʜʫ, ʤ; 

r ï ʜʘʣʴʥʽʩʪʴ ʧʦʣʴʦʪʫ ʩʪʨʫʤʝʥʷ ʢʽʥʮʝʚʦʛʦ ʘʧʘʨʘʪʫ, ʤ (30é35 ʤ). 
 
ʇʦʣʠʚʥʫ ʥʦʨʤʫ ʨʝʛʫʣʶʶʪʴ ʢʽʣʴʢʽʩʪʶ ʧʦʜʚʽʡʥʠʭ ʭʦʜʽʚ ʛʽʜʨʦʮʠʣʽʥʜʨʘ 

ʥʘ ʦʩʪʘʥʥʴʦʤʫ ʚʽʟʢʫ. ʇʨʠ ʢʽʣʴʢʦʩʪʽ ʭʦʜʽʚ ʥʘ ʦʩʪʘʥʥʴʦʤʫ ʚʽʟʢʫ 5,5 ʤʘʰʠʥʘ 
ʨʫʭʘʻʪʴʩʷ ʥʘ ʤʘʢʩʠʤʘʣʴʥʽʡ ʰʚʠʜʢʦʩʪʽ ʽ ʚʠʣʠʚʘʻ ʤʽʥʽʤʘʣʴʥʫ ʧʦʣʠʚʥʫ ʥʦ-
ʨʤʫ, ʱʦ ʻ ʦʩʥʦʚʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʜʘʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ (ʜʠʚ. ʪʘʙʣ. 
1.7) [6]. 

ɼʣʷ ʟʘʜʘʥʥʷ ʽʥʰʦʾ ʧʦʣʠʚʥʦʾ ʥʦʨʤʠ ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʴ ʬʦʨʤʫʣʦʶ 
ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ 
 

ὲ
άϽυȟυ

ά
 (1.15) 

 
ʜʝ ά ï ʟʘʜʘʥʘ ʧʦʣʠʚʥʘ ʥʦʨʤʘ, ʤ3/ʛʘ; 
ά  ï ʤʽʥʽʤʘʣʴʥʘ ʧʦʣʠʚʥʘ ʥʦʨʤʘ ʜʣʷ ʜʘʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ (ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʜʠʬʽʢʘʮʽʾ, ʜʠʚ. ʪʘʙʣ. 1.7), ʤ3/ʛʘ 
 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʤʘʰʠʥʠ ʟʘ ʛʦʜʠʥʫ ʨʦʙʦʪʠ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ: 
 

Ὂ̄̏̅
ȟϽ̍

Ͻ
. (1.16) 

 
ʉʝʨʝʜʥʶ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʦʩʪʘʥʥʴʦʛʦ ʚʽʟʢʘ (ʤ/ʛʦʜ.) ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ 

ʟʘ ʬʦʨʤʫʣʦʶ 
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ὺ̒̆̑

ςϽ“ϽὙ

ὸ
Ȣ (1.17) 

 
ʆʧʪʠʤʘʣʴʥʫ ʚʠʪʨʘʪʫ ʜʦʱʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʟʘ 

ʬʦʨʤʫʣʦʶ 
 

ὗ̍ Ὠ
Ͻ

ȟϽ̅̏Ͻ̂
, (1.18) 

 
ʜʝ Ὠ  ï ʩʝʨʝʜʥʴʦʜʦʙʦʚʠʡ ʜʝʬʽʮʠʪ ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ, ʨʦʟʨʘʭʦʚʘʥʠʡ ʥʝ 

ʤʝʥʰʝ ʷʢ ʜʣʷ ʜʚʦʭ ʩʫʤʽʞʥʠʭ ʜʝʢʘʜ ʧʽʢʦʚʦʛʦ ʧʝʨʽʦʜʫ ʥʘʡʙʽʣʴʰ ʚʦʣʦ-
ʛʦʣʶʙʠʚʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʢʫʣʴʪʫʨʠ ʩʽʚʦʟʤʽʥʠ, ʤ3/(ʛʘĿʜʦʙ); 

F ï ʟʨʦʰʫʚʘʥʘ ʧʣʦʱʘ ʜʽʣʷʥʢʠ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʦʚʞʠʥʦʶ ʤʘʰʠʥʠ, ʛʘ; 
ʂʜʦʙ ï ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʙʦʯʦʛʦ ʯʘʩʫ ʜʦʙʠ; 
ɓ ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʚʪʨʘʪʠ ʚʦʜʠ ʥʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚ ʟʦʥʽ ʜʦ-

ʱʦʚʦʾ ʭʤʘʨʠ ʧʨʠ ʜʦʱʫʚʘʥʥʽ; 
‎ ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʤʦʞʣʠʚʽ ʚʪʨʘʪʠ ʨʦʙʦʯʦʛʦ ʯʘʩʫ ʟʘ ʤʝʪʝʦ-

ʨʦʣʦʛʽʯʥʠʤʠ ʫʤʦʚʘʤʠ. 
 
ʆʩʥʦʚʥʠʤʠ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʤʠ ʫʤʦʚʘʤʠ, ʱʦ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʧʦʣʠʚʫ 

ʻ ʧʝʨʝʚʠʱʝʥʥʷ ʜʦʧʫʩʪʠʤʦʾ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ. ɼʣʷ ʜʦʱʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ 
çʌʨʝʛʘʪè ʤʘʢʩʠʤʘʣʴʥʘ ʜʦʧʫʩʪʠʤʘ ʰʚʠʜʢʽʩʪʴ ʩʢʣʘʜʘʻ 8 ʤ/ʩ. ɺʨʘʭʦʚʫʶʯʠ 
ʤʘʢʩʠʤʘʣʴʥʫ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ 
 

‎
ρππ‌

ρππ
 (1.19) 

 
ʜʝ ‌ ï ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʽʦʜʫ ʟʽ ʰʚʠʜʢʽʩʪʶ ʚʽʪʨʫ ʙʽʣʴʰʝ ʜʦʧʫʩʪʠʤʦʾ ʜʣʷ ʜʘʥʦʛʦ 

ʪʠʧʫ ʜʦʱʫʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ, % ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʧʦʣʠʚʥʦʛʦ ʧʝʨʽʦʜʫ. 
 

ʂʽʣʴʢʽʩʪʴ ʧʦʟʠʮʽʡ, ʷʢʽ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʦʜʥʘ ʤʘʰʠʥʘ, ʟʘʣʝʞʠʪʴ 
ʚʽʜ ʾʾ ʩʝʟʦʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʨʦʟʤʽʱʝʥʥʷ ʽ ʯʝʨʛʦʚʽʩʪʴ ʢʫʣʴʪʫʨ ʚ ʩʽʚʦʟʤʽʥʽ, 
ʦʨʛʘʥʽʟʘʮʽʾ ʪʝʨʠʪʦʨʽʾ ʩʽʚʦʟʤʽʥʥʦʾ ʜʽʣʷʥʢʠ ʽ ʾʾ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ 
 

ὲ ̒̆̈, (1.20) 

 
ʜʝ Ὂ̒̆̈ ï ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʦʱʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ ʟʘ ʩʝʟʦʥ, ʛʘ; 
Ὂ ï ʧʣʦʱʘ ʥʝʪʪʦ ʦʜʥʽʻʾ ʧʦʟʠʮʽʾ, ʷʢʫ ʦʙʩʣʫʛʦʚʫʻ ʤʘʰʠʥʘ, ʛʘ. 
 
ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʦʱʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʘʤʠ 

(1.5), (1.7), (1.8). 
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1.1.7 ʇʨʠʢʣʘʜ ʨʦʟʨʘʭʫʥʢʫ ʪʝʭʥʽʢʠ ʧʦʣʠʚʫ ʜʦʱʫʚʘʣʴʥʠʤʠ ʤʘʰʠ-
ʥʘʤʠ ʢʨʫʛʦʚʦʾ ʜʽʾ 

 
ɺʧʨʘʚʘ 1.2 
ʈʦʟʨʘʭʫʥʦʢ ʪʝʭʥʽʢʠ ʧʦʣʠʚʫ ʜʦʱʫʚʘʣʴʥʠʤʠ ʤʘʰʠʥʘʤʠ ʢʨʫʛʦʚʦʾ ʜʽʾ 
ɼʘʥʦ:  
1. ɼʦʱʫʚʘʣʴʥʘ ʤʘʰʠʥʘ ɼʄʋ-ɹ463-60. 
2. ʇʣʦʱʘ ʩʽʚʦʟʤʽʥʠ ï 600 ʛʘ. 
3. ʉʝʨʝʜʥʷ ʧʦʣʠʚʥʘ ʥʦʨʤʘ ï 300 ʤ3/ʛʘ. 
4. ʂʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʚʪʨʘʪʠ ʥʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ɓ ï 1,1. 
5. ʁʤʦʚʽʨʥʽʩʪʴ ʧʝʨʝʚʠʱʝʥʥʷ ʚʽʪʨʫ ʟʘ ʚʝʛʝʪʘʮʽʶ ʙʽʣʴʰʝ ʜʦʧʫʩʪʠʤʦʛʦ 

ï 5,9 %. 
6. ʉʝʨʝʜʥʴʦʜʦʙʦʚʠʡ ʜʝʬʽʮʠʪ ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ, ʨʦʟʨʘʭʦʚʘʥʠʡ ʚ ʩʘ-

ʤʠʡ ʥʘʚʘʥʪʘʞʝʥʠʡ ʧʝʨʽʦʜ ï 54 ʤ3/ʛʘ. 
7. ʊʨʠʚʘʣʽʩʪʴ ʤʽʥʽʤʘʣʴʥʦʛʦ ʤʽʞʧʦʣʠʚʥʦʛʦ ʧʝʨʽʦʜʫ ï 7 ʜʽʙ. 
8. ʇʦʣʠʚ ʟʜʽʡʩʥʶʶʪʴ ʚ 3 ʟʤʽʥʠ ʧʦ 8 ʛʦʜ.  
ʅʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ:  
1. ʇʣʦʱʫ ʧʦʣʠʚʫ ʟ ʦʜʥʽʻʾ ʧʦʟʠʮʽʾ. 
2. ʆʧʪʠʤʘʣʴʥʫ ʚʠʪʨʘʪʫ ʜʦʱʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ. 
3. ʊʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ ʥʘ ʦʜʥʽʡ ʧʦʟʠʮʽʾ. 
4. ʉʝʨʝʜʥʶ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʜʦʱʫ. 
5. ʂʽʣʴʢʽʩʪʴ ʧʦʜʚʽʡʥʠʭ ʭʦʜʽʚ ʥʘ ʦʩʪʘʥʥʴʦʤʫ ʚʽʟʢʫ ʜʣʷ ʚʠʜʘʯʽ ʧʦʣʠʚʥʦʾ 

ʥʦʨʤʠ. 
6. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʤʘʰʠʥʠ ʟʘ ʛʦʜʠʥʫ, ʟʤʽʥʫ, ʜʦʙʫ ʪʘ ʩʝʟʦʥ. 
7. ʂʽʣʴʢʽʩʪʴ ʤʘʰʠʥ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʩʽʚʦʟʤʽʥʠ. 
8. ʂʽʣʴʢʽʩʪʴ ʧʦʟʠʮʽʡ, ʟ ʷʢʠʭ ʤʦʞʝ ʧʦʣʠʚʘʪʠ ʦʜʥʘ ʤʘʰʠʥʘ.  
 
ʈʦʟʚôʷʟʦʢ 
ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʱʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ ɼʄʋ-ɹ463-60 ʥʘʚʝ-

ʜʝʥʽ ʚ ʪʘʙʣ. 1.7. 
1. ʇʣʦʱʘ ʧʦʣʠʚʫ ʥʘ ʦʜʥʽʡ ʧʦʟʠʮʽʾ ʜʦʱʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ çʌʨʝʛʘʪè ʚʠ-

ʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ (1.13) 
 

Ὂ
“ϽὙ ὶ

ρπ πππ

σȟρτϽτφσσπ

ρπ πππ
χφȟτ ̄Ȣ́ 

 
2. ʆʧʪʠʤʘʣʴʥʫ ʚʠʪʨʘʪʫ ʜʦʱʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ ʤʦʞʥʘ ʧʽʜʽʙʨʘʪʠ ʟʘ ʬʦ-

ʨʤʫʣʦʶ (1.18). 
ʂʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʤʦʞʣʠʚʽ ʚʪʨʘʪʠ ʨʦʙʦʯʦʛʦ ʯʘʩʫ ʟʘ ʤʝʪʝʦʨʦ-

ʣʦʛʽʯʥʠʤʠ ʫʤʦʚʘʤʠ ʟʘ ʬʦʨʤʫʣʦʶ (1.19) ʩʢʣʘʜʘʻ 
 

‎
ρππ‌

ρππ

ρππυȟω

ρππ
πȟωτρȢ 
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ʂʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʘʩʫ ʜʦʙʠ ʜʣʷ ʜʦʱʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ çʌʨʝ-
ʛʘʪè, ʧʨʠ ʮʽʣʦʜʦʙʦʚʽʡ ʨʦʙʦʪʽ ʂʜʦʙ = ʂôʟʤ = 0,94. ʊʦʜʽ ʟʘ ʬʦʨʤʫʣʦʶ (1.18) 
 

ὗ̍ Ὠ
ὊϽ‍

ψφȟτϽὑ̅ ̏Ͻ̂‎
υτϽ

χφȟτϽρȟρ

ψφȟτϽπȟωτϽπȟωτρ
 υωȟτ

̌

̒
Ȣ 

 
ʆʪʞʝ, ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʾ ʨʦʙʦʪʠ ʤʘʰʠʥʠ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚʠʪʨʘʪʘ 60 ʣ/ʩ, 

ʧʨʠ ʙʽʣʴʰʽʡ ʚʠʪʨʘʪʽ ʙʫʜʝ ʥʘʜʤʽʨʥʦ ʥʝʦʧʨʘʚʜʘʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʜʦʱʫ, ʧʨʠ 
ʤʝʥʰʽʡ ʜʦʱʫʚʘʣʴʥʘ ʤʘʰʠʥʘ ʥʝ ʚʩʪʠʛʥʝ ʧʦʣʠʚʘʪʠ ʚ ʥʘʡʙʽʣʴʰ ʟʘʚʘʥʪʘʞʝ-
ʥʠʡ ʧʝʨʽʦʜ. 

3. ʊʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ ʥʘ ʦʜʥʽʡ ʧʦʟʠʮʽʾ ʜʦʱʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ çʌʨʝʛʘʪè 
ʧʨʠ ʟʘʜʘʥʽʡ ʧʦʣʠʚʥʽʡ ʥʦʨʤʽ 300 ʤ3/ʛʘ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ (1.12) 
 

ὸ
Ͻ Ͻ

ȢϽ Ͻ̍ ̈̍

Ͻ ȟϽȟ

ȢϽ Ͻȟ
 = 124 ʛʦʜ. ʘʙʦ 5,2 ʜʽʙ. 

 
4. ʉʝʨʝʜʥʶ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʜʦʱʫ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ (1.14) 

 

”̒ ̆̑
Ͻ̍

ϽϽ

Ͻ

Ͻ Ͻȟ
 = 0,236 ʤʤ/ʭʚ. 

 
5. ʇʦʪʨʽʙʥʫ ʢʽʣʴʢʽʩʪʴ ʧʦʜʚʽʡʥʠʭ ʭʦʜʽʚ ʥʘ ʦʩʪʘʥʥʴʦʤʫ ʚʽʟʢʫ ʜʣʷ ʚʠʜʘʯʽ 

ʧʦʣʠʚʥʦʾ ʥʦʨʤʠ ʨʦʟʨʘʭʦʚʫʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ (1.15) 
 

ὲ
Ͻȟ

 = 
Ͻȟ

ρρ ̙ Ȣ̓ 

 
6. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʤʘʰʠʥʠ ʟʘ ʛʦʜʠʥʫ ʨʦʙʦʪʠ ʤʦʞʥʘ ʟʥʘʡʪʠ ʟʘ ʬʦʨʤʫ-

ʣʦʶ (1.16) 
 

Ὂ̄̏̅
ȟϽ̍

Ͻ
.= 

ȟϽ

Ͻȟ
πȟφυ

̄́

̄̏̅
Ȣ 

 
ʉʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʦʩʪʘʥʥʴʦʛʦ ʚʽʟʢʘ ʨʦʟʨʘʭʦʚʫʶʪʴ ʟʘ ʬʦʨʤʫ-

ʣʦʶ (1.17) 
 

ὺ̒̆̑

ςϽ“ϽὙ

ὸ
 
ςϽσȟρτϽτφσ

ρςτ
 ςσȟτ

̍

̄̏̅
Ȣ 

 
ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʦʱʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ ʟʘ ʟʤʽʥʫ ʧʨʠ ʨʦʙʦʪʽ 8 ʛʦʜ. ʤʦ-

ʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʟʘ ʬʦʨʤʫʣʦʶ (1.8) 
 

Ὂ̈̍
σȟφϽὗ̍ Ͻὸ̈̍
ά̑ Ͻ‍

Ͻὑ̈̍
σȟφϽφπϽψ

σππϽρȟρ
Ͻπȟωτ τȟως ̄Ȣ́ 
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ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʦʱʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ ʟʘ ʜʦʙʫ ʧʨʠ ʮʽʣʦʜʦʙʦʚʽʡ ʨʦʙʦʪʽ 

ʟʘ ʬʦʨʤʫʣʦʶ (1.7) ʩʢʣʘʜʝ 
 

Ὂ̅̏̂

ψφȟτϽὗ̍

ά̑ Ͻ‍
Ͻὑ̅ ̏̂

ψφȟτϽφπ

σππϽρȟρ
Ͻπȟωτ ρτȟψ ̄Ȣ́  

 
ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʦʱʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ ʟʘ ʩʝʟʦʥ ʧʨʠ ʤʽʥʽʤʘʣʴʥʦʤʫ ʤʽ-

ʞʧʦʣʠʚʥʦʤʫ ʩʝʟʦʥʽ 7 ʜʽʙ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ (1.5) 
 

Ὂ̒̆̈
ψφȟτϽὗ̍ Ͻὑ̅ ̏Ͻ̂Ὕ

ά̑ Ͻ‍
†
ψφȟτϽφπϽπȟωτϽχ

σππϽρȟρ
Ͻπȟω ωσȟπ ̄Ȣ́ 

 
7. ʂʽʣʴʢʽʩʪʴ ʤʘʰʠʥ, ʥʝʦʙʭʽʜʥʘ ʥʘ ʩʽʚʦʟʤʽʥʽ, ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ 

(1.4) 
 

ὔ
Ὂ̎̓
Ὂ̒̆̈

 
φππ

ωσȟπ
 φȟτυ χ ̙̍́̉Ȣ̎ 

 
8. ʂʽʣʴʢʽʩʪʴ ʧʦʟʠʮʽʡ ʷʢʽ ʤʦʞʝ ʦʙʩʣʫʞʠʪʠ ʦʜʥʘ ʤʘʰʠʥʘ, ʚʠʟʥʘʯʘʶʪʴ ʟʘ 

ʬʦʨʤʫʣʦʶ (1.20) 
 

ὲ
ωσȟπ

χφȟτ
  ρȟςς ρ ̨̗̠̐̏̈̉Ȣ 

 
1.1.8 ʈʦʟʨʘʭʫʥʦʢ ʪʝʭʥʽʢʠ ʧʦʣʠʚʫ ʜʦʱʫʚʘʣʴʥʦʶ ʤʘʰʠʥʦʶ ʬʨʦʥ-

ʪʘʣʴʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ çʂʫʙʘʥʴè 
 
ɽʣʝʢʪʨʠʬʽʢʦʚʘʥʘ ʜʦʱʫʚʘʣʴʥʘ ʤʘʰʠʥʘ ʬʨʦʥʪʘʣʴʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ 

çʂʫʙʘʥʴè ʧʨʦʚʦʜʠʪʴ ʧʦʣʠʚ ʚ ʨʫʩʽ ʚʟʜʦʚʞ ʚʽʜʢʨʠʪʦʛʦ ʦʙʣʠʮʴʦʚʘʥʦʛʦ ʢʘ-
ʥʘʣʫ, ʧʦ ʷʢʦʤʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʽʜʚʽʜ ʚʦʜʠ. 

ɺʦʜʘ, ʟʘʙʠʨʘʻʪʴʩʷ ʥʘʩʦʩʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʧʣʘʚʢʦʚʦʛʦ ʚʦʜʦʟʘʙʦʨʫ, 
ʧʦʜʘʻʪʴʩʷ ʚ ʚʦʜʦʧʨʦʚʽʜʥʠʡ ʧʦʷʩ ʤʘʰʠʥʠ. ɺʦʜʦʧʨʦʚʽʜʥʠʡ ʪʨʫʙʦʧʨʦʚʽʜ 
ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʪʨʫʙ ʜʽʘʤʝʪʨʦʤ 168 ʤʤ. ɼʦʱʫʚʘʣʴʥʘ ʤʘʰʠʥʘ ʤʘʻ ʜʚʘ 
ʢʨʠʣʘ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʧʦ ʦʙʠʜʚʘ ʙʦʢʠ ʟʨʦʰʫʚʘʣʴʥʦʛʦ ʢʘʥʘʣʫ. ʅʘ ʥʽʡ ʚʩʪʘ-
ʥʦʚʣʝʥʽ ʥʠʟʴʢʦʥʘʧʽʨʥʽ ʢʦʨʦʪʢʦʩʪʨʫʤʠʥʥʽ ʥʘʩʘʜʢʠ ʩʝʢʪʦʨʥʦʾ ʜʽʾ ʜʝʢʽʣʴʢʦʭ 
ʪʠʧʦʨʦʟʤʽʨʽʚ. 

çʂʫʙʘʥʴè ʨʫʭʘʻʪʴʩʷ ʷʢ ʙʝʟʧʝʨʝʨʠʚʥʦ, ʪʘʢ ʽ ʚ çʩʪʘʨʪ-ʩʪʦʧʥʦʤʫè ʨʝ-
ʞʠʤʽ. ʇʨʠ ʨʝʞʠʤʽ çʩʪʘʨʪ-ʩʪʦʧè ʯʘʩ ʨʦʙʦʪʠ ʚʢʣʶʯʘʻ ʜʚʘ ʧʝʨʽʦʜʠ ï ʯʘʩ ʨʫʭʫ 
ʽ ʯʘʩ ʩʪʦʷʥʢʠ. ʆʩʥʦʚʥʘ ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʧʦʣʠʚʫ ʜʦʱʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ 
çʂʫʙʘʥʴè ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1.4 [6]. 
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ʈʠʩʫʥʦʢ 1.4 ï ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʧʦʣʠʚʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫ-

ʣʴʪʫʨ ɽɼʄʌ çʂʫʙʘʥʴè: Ln ï ʜʦʚʞʠʥʘ ʧʦʣʷ, b ï ʰʠʨʠʥʘ ʟʘʭʚʘʪʫ; 1 ï ʚʽʜʢʨʠ-
ʪʠʡ ʢʘʥʘʣ; 2 ï ʛʨʘʥʠʮʷ ʟʨʦʰʫʚʘʥʦʾ ʜʽʣʷʥʢʠ; 3 ï ʥʘʧʨʷʤʦʢ ʧʦʣʠʚʫ; 4 ï ʥʘ-
ʧʨʷʤʦʢ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ [6] 

 
ɺʠʭʦʜʷʯʠ ʟ ʪʦʛʦ, ʱʦ ʜʦʱʫʚʘʣʴʥʘ ʤʘʰʠʥʘ çʂʫʙʘʥʴè ʤʘʻ ʚʠʩʦʢʫ ʽʥʪʝ-

ʥʩʠʚʥʽʩʪʴ ʜʦʱʫ, ʜʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʫʪʚʦʨʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʧʦʣʠ-
ʚʥʫ ʥʦʨʤʫ ʥʝʦʙʭʽʜʥʦ ʧʦʜʘʚʘʪʠ ʟʘ ʜʝʢʽʣʴʢʘ ʧʨʦʭʦʜʽʚ. ʅʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘ-
ʣʴʥʦ ʧʦʣʠʚʘʪʠ ʚ ʜʚʦʭ ʥʘʧʨʷʤʢʘʭ. ʅʘ ʧʨʘʢʪʠʮʽ ʚ ʢʦʥʢʨʝʪʥʠʭ ˇʨʫʥʪʦʚʠʭ ʽ ʛʦ-
ʩʧʦʜʘʨʩʴʢʠʭ ʫʤʦʚʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʝʢʽʣʴʢʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʭʝʤ ʧʦ-
ʣʠʚʫ. 

ʆʩʥʦʚʥʽ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʱʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ ɽɼʄʌ çʂʫ-
ʙʘʥʴ-ʃè ʽ çʂʫʙʘʥʴ-ʄè ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 1.8 [6]. 

 
ʊʘʙʣʠʮʷ 1.8 ï ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʱʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ ɽɼʄʌ 

çʂʫʙʘʥʴè [6] 
ʇʦʢʘʟʥʠʢ çʂʫʙʘʥʴ-ʄè çʂʫʙʘʥʴ-ʃè 

ɺʠʪʨʘʪʘ ʚʦʜʠ, ʣ/ʩ 180 200 

ʇʦʚʥʠʡ ʥʘʧʽʨ, ʤ 37 31 

ʐʠʨʠʥʘ ʟʘʭʚʘʪʫ, ʤ 800 800 

ɼʦʚʞʠʥʠ ʤʠʪʪʻʚʦʾ ʧʣʦʱʽ ʟʘʭʚʘʪʫ ʜʦʱʝʤ, ʤ 12 12 

ʂʽʣʴʢʽʩʪʴ ʜʦʱʫʚʘʣʴʥʠʭ ʥʘʩʘʜʦʢ ʥʘ ʚʦʜʦʧʨʦʚʽʜʥʦʤʫ ʧʦʷʩʽ 294 303 

ʉʝʨʝʜʥʷ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʜʦʱʫ, ʤʤ/ʭʚ. 1,1 1,3 

ʐʘʨ ʦʧʘʜʽʚ ʟʘ ʦʜʠʥ ʧʨʦʭʽʜ, ʤʤ 5,6-69,4 8-70 

ʐʚʠʜʢʽʩʪʴ ʧʝʨʝʤʽʱʝʥʥʷ, ʤ/ʭʚ. 0,2-2,0 0,2-2,0 

ɺʽʜʩʪʘʥʴ ʚʽʜ ʧʦʚʝʨʭʥʽ ʟʝʤʣʽ ʜʦ ʬʝʨʤʠ ʪʨʫʙʦʧʨʦʚʦʜʫ, ʤ 3,3 3,3 

ʂʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʯʘʩʫ 0,73-0,82 

 
ʊʘʢ ʷʢ çʂʫʙʘʥʴè ʧʨʘʮʶʻ ʚ ʨʫʩʽ, ʚ ʨʝʞʠʤʽ çʩʪʘʨʪ-ʩʪʦʧè, ʪʦ ʦʩʥʦʚʥʘ 

ʟʘʜʘʯʘ ʪʝʭʥʽʢʠ ʧʦʣʠʚʫ ʧʦʣʷʛʘʻ ʚ ʫʩʪʘʥʦʚʣʝʥʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʯʘʩʦʤ 
ʨʫʭʫ ʽ ʩʪʦʷʥʢʠ ʤʘʰʠʥʠ ʧʨʦʪʷʛʦʤ ʦʜʥʦʛʦ ʮʠʢʣʫ ʟʘʣʝʞʥʦ ʚʽʜ ʧʨʠʡʥʷʪʦʾ ʪʝʭ-
ʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʠ ʧʦʣʠʚʫ ʽ ʚʝʣʠʯʠʥʠ ʧʦʣʠʚʥʦʾ ʥʦʨʤʠ. ʏʘʩ ʦʜʥʦʛʦ ʮʠʢʣʫ tʮ 
ʥʘ ʢʦʞʥʦʤʫ ʢʨʦʮʽ ʚʢʣʶʯʘʻ ʯʘʩ ʨʫʭʫ tʨʫʭ ʽ ʯʘʩ ʩʪʦʷʥʢʠ tcʪ : 
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tʮ = tʨʫʭ + tcʪ . (1.21) 

 
ʊʨʠʚʘʣʽʩʪʴ ʢʦʞʥʦʛʦ ʮʠʢʣʫ ʧʦʩʪʽʡʥʘ ʽ ʩʢʣʘʜʘʻ 100 ʩ. 
ʉʝʨʝʜʥʶ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʤʘʰʠʥʠ ʥʘ ʢʨʦʮʽ S ʟʥʘʭʦʜʷʪʴ ʧʦ ʟʘʣʝʞʥʦʩʪʽ: 

 

ὺ̒̆̑

φπϽЎὛ

ὸ̗
 (1.22) 

 
ɯʟ ʫʤʦʚʠ ʧʦʜʘʯʽ ʥʝʦʙʭʽʜʥʦʛʦ ʰʘʨʫ ʚʦʜʠ (h) ʟʘ ʧʨʦʭʽʜ ʩʝʨʝʜʥʶ ʰʚʠʜ-

ʢʽʩʪʴ ʨʫʭʫ ʚʩʪʘʥʦʚʣʶʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ 
 

ὺ̒̆̑

ὰ

ὸ
 (1.23) 

 
ʜʝ ὰ ï ʜʦʚʞʠʥʘ ʤʠʪʪʻʚʦʾ ʧʣʦʱʽ ʟʘʭʚʘʪʫ ʜʦʱʝʤ (ʜʣʷ ɽɼʄʌ çʂʫʙʘʥʴè 12 

ʤ); 
ὸ ï ʯʘʩ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʧʦʜʘʯʽ ʚʽʜʧʦʚʽʜʥʦʛʦ ʰʘʨʫ ʚʦʜʠ; 
 

ὸ
Ὤ

”
 (1.24) 

 
ʜʝ ” ï ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʜʦʱʫ ʜʦʱʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ, ʤʤ/ʭʚ. 
 

ɿʥʘʯʝʥʥʷ h1 ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʠʡʥʷʪʦʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʠ ʧʦʣʠʚʫ ʽ ʚʝ-
ʣʠʯʠʥʠ ʧʦʣʠʚʥʦʾ ʥʦʨʤʠ: 
 

Ὤ
ά

ὲ
 (1.25) 

 
ʜʝ ά ï ʧʦʣʠʚʥʘ ʥʦʨʤʘ, ʤʤ; 

n ï ʢʽʣʴʢʽʩʪʴ ʧʨʦʭʦʜʽʚ, ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʚʠʜʘʯʽ ʟʘʜʘʥʦʾ ʥʦʨʤʠ. 
 
ʇʽʜʩʪʘʚʣʷʶʯʠ ʟʥʘʯʝʥʥʷ t1 ʚ ʬʦʨʤʫʣʫ (1.22), ʦʪʨʠʤʘʻʤʦ ʟʥʘʯʝʥʥʷ ʩʝ-

ʨʝʜʥʴʦʾ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʤʘʰʠʥʠ 
 

ὺ̒̆̑

ὰϽ”

Ὤ
 (1.26) 

 
ɺʝʣʠʯʠʥʫ ʢʨʦʢʫ ЎὛ ʚʠʟʥʘʯʘʻʤʦ ʽʟ ʟʘʣʝʞʥʦʩʪʽ (1.22) 

 

ЎὛ
̒̆Ͻ̗̑

 . (1.27) 
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ʏʘʩ ʨʫʭʫ ʜʦʱʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ ʥʘ ʢʦʞʥʦʤʫ ʢʨʦʮʽ ЎὛ ʚʠʚʦʜʠʪʴʩʷ ʽʟ ʟʘ-
ʣʝʞʥʦʩʪʽ 
 

ὸ̖̑̔
φπϽЎὛ

ὺ
 (1.28) 

 
ʜʝ ὺ ï ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʤʘʰʠʥʠ ʤʽʞ ʟʫʧʠʥʢʘʤʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʨʝʢʮʽʾ. 

 
ʊʨʠʚʘʣʽʩʪʴ ʩʪʦʷʥʢʠ ʤʘʰʠʥʠ ʥʘ ʤʽʢʨʦʧʦʟʠʮʽʾ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫ-

ʣʦʶ (1.21) 
 

ὸ̒̓ ὸ̗ ὸ̖̑̔ . (1.29) 

 
ʂʽʣʴʢʽʩʪʴ ʢʨʦʢʽʚ ʥʘ ʚʽʜʨʽʟʢʫ ʰʣʷʭʫ, ʨʽʚʥʦʤʫ ʜʦʚʞʠʥʽ ʤʠʪʪʻʚʦʾ ʧʣʦʱʽ 

ʟʘʭʚʘʪʫ ʜʦʱʝʤ, ʙʫʜʝ: 
 

ὲ
Ў

 . (1.30) 

 
ʏʘʩ ʦʜʥʦʛʦ ʧʨʦʭʦʜʫ tʧʨ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ 

 

ὸ̐̑
̒̆̑

, (1.31) 

 
ʜʝ ὒ ï ʜʦʚʞʠʥʘ ʧʦʣʷ, ʤ. 

 
ʇʨʠ ʧʦʣʠʚʽ ʜʦʱʫʚʘʣʴʥʦʶ ʤʘʰʠʥʦʶ çʂʫʙʘʥʴè ʤʘʢʩʠʤʘʣʴʥʘ ʜʦʚʞʠʥʘ 

ʧʦʣʷ ʚʟʘʻʤʦʟʚôʷʟʘʥʘ ʟ ʜʦʧʫʩʪʠʤʦʶ ʪʨʠʚʘʣʽʩʪʶ ʧʦʣʠʚʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨ-
ʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʘ ʪʘʢʦʞ ʚʝʣʠʯʠʥʦʶ ʧʦʣʠʚʥʦʾ ʥʦʨʤʠ. ɼʦʧʫʩʪʠʤʘ ʪʨʠʚʘʣʽʩʪʴ 
ʧʦʣʠʚʫ (ʊmin) ʟʘʣʝʞʠʪʴ ʚʽʜ ʘʛʨʦʙʽʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʫʣʴʪʫʨʠ. ʆʚʦ-
ʯʝʚʽ ʢʫʣʴʪʫʨʠ ʽ ʢʘʨʪʦʧʣʶ ʥʝʦʙʭʽʜʥʦ ʧʦʣʠʚʘʪʠ ʟʘ 4-5, ʟʝʨʥʦʚʽ, ʢʦʨʤʦʚʽ, ʪʝʭ-
ʥʽʯʥʽ ʪʘ ʽʥʰʽ ï 8-10 ʜʽʙ. ɺʠʭʦʜʷʯʠ ʽʟ ʮʠʭ ʫʤʦʚ, ʜʦʚʞʠʥʫ ʧʦʣʷ, ʟʘʡʥʷʪʫ ʢʦʥʢ-
ʨʝʪʥʦʶ ʢʫʣʴʪʫʨʦʶ, ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ 
 

ὒ
ȟϽ Ͻ̍̅̏Ͻ̂ Ͻ

ϽϽ
, (1.32) 

 
ʜʝ ὦ ï ʰʠʨʠʥʘ ʟʘʭʚʘʪʫ ʜʦʱʝʤ ʤʘʰʠʥʠ, ʤ. 

 
ɼʦʱʫʚʘʣʴʥʘ ʤʘʰʠʥʘ çʂʫʙʘʥʴè ʤʦʞʝ ʧʝʨʝʤʽʱʘʪʠʩʴ ʧʨʠ ʨʽʟʥʠʭ ʰʚʠʜ-

ʢʦʩʪʷʭ ʚ ʦʙʦʭ ʥʘʧʨʷʤʢʘʭ ʷʢ ʟ ʧʦʣʠʚʦʤ, ʪʘʢ ʽ ʙʝʟ ʧʦʣʠʚʫ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 
ʧʽʜʙʠʨʘʪʠ ʨʽʟʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʩʭʝʤʠ ʧʦʣʠʚʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʧʨʠʨʦʜʥʦ-ʛʦʩʧʦ-
ʜʘʨʩʴʢʠʭ ʫʤʦʚ ʽ ʘʛʨʦʙʽʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫ-
ʣʴʪʫʨ. ʄʽʥʽʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʧʨʦʭʦʜʽʚ ʜʦʱʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ ʚʩʪʘʥʦʚʣʶʶʪʴ 
ʟʘʣʝʞʥʦ ʚʽʜ ʚʝʣʠʯʠʥʠ ʧʦʣʠʚʥʦʾ ʥʦʨʤʠ ʽ ʜʦʧʫʩʪʠʤʦʾ ʧʦʣʠʚʥʦʾ ʥʦʨʤʠ ʙʝʟ 
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ʩʪʚʦʨʝʥʥʷ ʩʪʦʢʫ: 
 

ὔ̐ ̑
̅̏̂

, (1.33) 

 
ʜʝ ά̅ ̏ ̂ï ʜʦʩʪʦʢʦʚʘ (ʜʦʧʫʩʪʠʤʘ)  ʧʦʣʠʚʥʘ ʥʦʨʤʘ ʙʝʟ ʫʪʚʦʨʝʥʥʷ ʩʪʦʢʫ, 

ʤ3/ʛʘ. 
 
ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʦʱʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʘʤʠ 

(1.5), (1.7), (1.8). 
 
1.1.9 ʇʨʠʢʣʘʜ ʨʦʟʨʘʭʫʥʢʫ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʽʢʠ ʧʦʣʠʚʫ ʜʣʷ ɽɼʄʌ 

çʂʫʙʘʥʴè 
 
ɺʧʨʘʚʘ 1.3 
ʈʦʟʨʘʭʫʥʦʢ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʽʢʠ ʧʦʣʠʚʫ ʜʣʷ ɽɼʄʌ çʂʫʙʘʥʴè 
ɼʘʥʦ:  
1. ˆʨʫʥʪ ï ʯʦʨʥʦʟʝʤ ʟʚʠʯʘʡʥʠʡ ʚʘʞʢʦʩʫʛʣʠʥʢʦʚʠʡ. 
2. ʇʦʢʘʟʥʠʢ ʙʝʟʥʘʧʽʨʥʦʛʦ ʚʙʠʨʘʥʥʷ ʚʦʜʠ ʚ ˇʨʫʥʪ ï 70 ʤʤ. 
3. ʉʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ ʢʫʣʴʪʫʨʘ ï ʧʦʤʽʜʦʨʠ. 
4. ʇʦʣʠʚʥʘ ʥʦʨʤʘ ï 500 ʤ3/ʛʘ. 
5. ʄʽʥʽʤʘʣʴʥʠʡ ʤʽʞʧʦʣʠʚʥʠʡ ʧʝʨʽʦʜ ï 7 ʜʽʙ. 
6. ʂʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʚʪʨʘʪʠ ʚʦʜʠ ʥʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʧʽʜʯʘʩ 

ʧʦʣʠʚʫ ï 1,1. 
7. ɼʦʱʫʚʘʣʴʥʘ ʤʘʰʠʥʘ ʧʨʘʮʶʻ ʮʽʣʦʜʦʙʦʚʦ. 
8. ʂʦʝʬʽʮʽʻʥʪ ʨʦʙʦʯʦʛʦ ʯʘʩʫ ʜʦʙʠ ï 0,75. 
ʅʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ:  
1. ʈʝʞʠʤ ʨʦʙʦʪʠ ɽɼʄʌ çʂʫʙʘʥʴ-ʄè. 
2. ʄʘʢʩʠʤʘʣʴʥʫ ʜʦʚʞʠʥʫ ʧʦʣʷ. 
 
ʈʦʟʚôʷʟʦʢ 
ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʱʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ ɽɼʄʌ çʂʫʙʘʥʴ-ʄè 

ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 1.8 [6]. 
ɼʣʷ ʚʠʙʦʨʫ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʠ ʧʦʣʠʚʫ ʚʠʟʥʘʯʘʶʪʴ 

ʜʦʧʫʩʪʠʤʫ ʧʦʣʠʚʥʫ ʥʦʨʤʫ ʙʝʟ ʫʪʚʦʨʝʥʥʷ ʩʪʦʢʫ ʟʘ ʬʦʨʤʫʣʦʶ ɭʨʭʦʚʘ ʧʨʠ 
ʟʥʘʯʝʥʥʷʭ, ʧʨʠʡʥʷʪʠʭ ʟʘ ʜʘʥʠʤʠ ʪʝʭʥʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʷʢ ʽʥʪʝʥ-
ʩʠʚʥʽʩʪʴ ʰʪʫʯʥʦʛʦ ʜʦʱʫ ɟʩʝʨ = 1,125 ʤʤ/ʭʚ.; ʩʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ ʢʨʘʧʝʣʴ d = 
1ʤʤ: 

 

ά
ὖ

”ϽὩȟϽ

χπ

ρȟρςυϽὩȟϽ
συ ̍ Ȣ̍ 

 
ʆʪʞʝ, ʧʦʣʠʚʥʘ ʥʦʨʤʘ ʙʽʣʴʰʝ 350 ʤ3/ʛʘ ʚʠʢʣʠʢʘʻ ʫʪʚʦʨʝʥʥʷ ʧʦʚʝʨʭ-

ʥʝʚʦʛʦ ʩʪʦʢʫ. ʊʦʤʫ ʾʾ ʜʦʮʽʣʴʥʦ ʚʠʜʘʚʘʪʠ ʟʘ ʜʚʘ ʧʨʦʭʦʜʠ, ʨʦʟʜʽʣʠʚʰʠ ʾʾ ʥʘ 
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ʜʚʘ ʰʘʨʠ ʧʦ 25 ʤʤ. 
ʊʨʠʚʘʣʽʩʪʴ, ʥʝʦʙʭʽʜʥʫ ʜʣʷ ʧʦʜʘʯʽ ʚʽʜʧʦʚʽʜʥʦʛʦ ʰʘʨʫ ʚʦʜʠ ʚʠʟʥʘʯʘ-

ʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ (1.24) 
 

ὸ
Ὤ

”

ςυ

ρȟρςυ
ςς ̖ Ȣ̃ 

 
ʉʝʨʝʜʥʶ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʤʘʰʠʥʠ ʚʠʟʥʘʯʘʶʪʴ ʚʠʭʦʜʷʯʠ ʽʟ ʚʝʣʠʯʠʥʠ 

ʤʠʪʪʻʚʦʾ ʧʣʦʱʽ ʟʘʭʚʘʪʫ ʜʦʱʝʤ (ὰ = 12 ʤ) ʟʘ ʬʦʨʤʫʣʦʶ (1.23) 
 

ὺ̒̆̑  =  = 0,54 ʤ/ʭʚ. 

 
ɺʝʣʠʯʠʥʫ ʢʨʦʢʫ ЎὛ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ (1.27) 

 

ЎὛ
̒̆Ͻ̗̑

 = 
ȟ Ͻ

πȟω ̍Ȣ 

 
ʊʨʠʚʘʣʽʩʪʴ ʨʫʭʫ ʜʦʱʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ ʥʘ ʢʦʞʥʦʤʫ ʢʨʦʮʽ ʚʩʪʘʥʦʚʣʶ-

ʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ (1.28) ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʽʡ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ 2 ʤ/ʩ: 
 

ὸ̖̑̔
ϽЎ

 = 
Ͻȟ

ȟ
 = 27 ʩ. 

 
ʊʨʠʚʘʣʽʩʪʴ ʩʪʦʷʥʢʠ ʜʦʱʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ ʥʘ ʤʽʢʨʦʧʦʟʠʮʽʾ ʩʢʣʘʜʘʻ ʟʘ 

ʬʦʨʤʫʣʦʶ (1.29) 
 

ὸ̒̓ ὸ̗ ὸ̖̑̔ = 100 ï 27 = 73 ʩ. 

 
ʆʪʞʝ, ʜʣʷ ʧʦʜʘʯʽ ʰʘʨʫ h1 = 25 ʤʤ ʜʦʱʫʚʘʣʴʥʘ ʤʘʰʠʥʘ ʧʦʚʠʥʥʘ ʧʨʘ-

ʮʶʚʘʪʠ ʚ ʨʝʞʠʤʽ çʩʪʦʧ-ʩʪʘʨʪè ʟ ʪʘʢʠʤʠ ʯʘʩʦʚʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: ʽʤʧʫ-
ʣʴʩ ï 27 ʩ, ʧʘʫʟʘ ï 73 ʩ. ʎʽ ʧʘʨʘʤʝʪʨʠ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘ ʦʩʥʦʚʥʦʤʫ ʪʘʡ-
ʤʝʨʽ ʙʣʦʢʫ ʫʧʨʘʚʣʽʥʥʷ. ʂʽʣʴʢʽʩʪʴ ʢʨʦʢʽʚ ʥʘ ʚʽʜʨʽʟʢʫ ʰʣʷʭʫ, ʱʦ ʜʦʨʽʚʥʶʻ ʜʦ-
ʚʞʠʥʽ ʤʠʪʪʻʚʦʾ ʧʣʦʱʽ ʟʘʭʚʘʪʫ ʜʦʱʝʤ ʙʫʜʝ ʟ ʬʦʨʤʫʣʦʶ (1.30) 

 

ὲ
Ў

 = 
ȟ
 = 13 ʰʪ. 

 
ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘ ʜʦʚʞʠʥʘ ʧʦʣʷ, ʟʘʡʥʷʪʦʛʦ ʪʦʤʘʪʘʤʠ, ʥʝ ʧʦ-

ʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ (ʜʠʚ. ʬʦʨʤʫʣʫ (1.32) 
 

ὒ
ȟϽ Ͻ̍̅̏Ͻ̂ Ͻ

ϽϽ
 =

ȟϽ Ͻȟ ϽϽ

ϽȟϽ
 = 1855 ʤ. (1.32) 
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1.1.10 ʈʦʟʨʘʭʫʥʦʢ ʪʝʭʥʽʢʠ ʧʦʣʠʚʫ ʘʛʨʝʛʘʪʘʤʠ ɼɼɸ-100ʄɸ 
 
ʆʩʥʦʚʥʽ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʜʦʱʫʚʘʣʴʥʠʭ ʘʛʨʝʛʘʪʽʚ ɼɼɸ-

100ʄ ʽ ɼɼɸ-100ʄɸ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 1.9 [6]. 
 
ʊʘʙʣʠʮʷ 1.9 ï ʆʩʥʦʚʥʽ ʪʝʭʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʜʚʫʭʢʦʥʩʦʣʴʥʠʭ ʜʦʱʫʚʘʣʴ-

ʥʠʭ ʘʛʨʝʛʘʪʽʚ [6] 

ʇʦʢʘʟʥʠʢ ɼɼɸ-100ʄ ɼɼɸ-100ʄɸ 

ɺʠʪʨʘʪʘ ʚʦʜʠ, ʣ/ʩ 100 130 

ʇʦʚʥʠʡ ʥʘʧʽʨ, ʤ 26,5 37,0 

ʐʘʨ ʦʧʘʜʽʚ ʟʘ ʦʜʠʥ ʧʨʦʭʽʜ ʘʛʨʝʛʘʪʫ, 
ʤʤ:  
ʚʧʝʨʝʜ 
ʥʘʟʘʜ 

 
 

6,7 
5,3 

 
 

3,8 
6,8 

ɼʦʚʞʠʥʘ ʢʨʠʣʘ, ʤ 55,0 55,0 

ʐʠʨʠʥʘ ʟʘʭʚʘʪʫ ʜʦʱʝʤ, ʤ 120 120 

ʈʦʙʦʯʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ, ʢʤ/ʛʦʜ 
ʚʧʝʨʝʜ 
ʥʘʟʘʜ 

 
0,445 
0,565 

 
ʜʦ 1,03 
0,575 

 
ʆʩʦʙʣʠʚʽʩʪʴ ʧʦʣʠʚʫ ʮʠʤʠ ʜʦʱʫʚʘʣʴʥʠʤ ʘʛʨʝʛʘʪʘʤʠ ʟʘʢʣʶʯʘʻʪʴʩʷ ʚ 

ʪʦʤʫ, ʱʦ ʜʽʻ ʤʘʰʠʥʘ ʚ ʨʫʩʽ, ʧʝʨʝʤʽʱʫʶʯʠʩʴ ʚʟʜʦʚʞ ʪʠʤʯʘʩʦʚʦʛʦ ʟʨʦʰʫ-
ʚʘʯʘ, ʽʟ ʷʢʦʛʦ ʟʘʙʠʨʘʻ ʧʦʣʠʚʥʫ ʚʦʜʫ. ʉʭʝʤʘ ʟʨʦʰʫʚʘʣʴʥʦʾ ʤʝʨʝʞʽ ʥʘ ʧʦʣʽ 
ʜʣʷ ʜʦʱʫʚʘʣʴʥʦʛʦ ʘʛʨʝʛʘʪʫ ɼɼɸ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1.5 [6]. 

 

 
ʈʠʩʫʥʦʢ 1.5 ï ʉʭʝʤʘ ʟʨʦʰʫʚʘʣʴʥʦʾ ʤʝʨʝʞʽ ʥʘ ʧʦʣʽ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʧʦ-

ʣʠʚʫ ʜʣʷ ʘʛʨʝʛʘʪʫ ɼɼɸ-100ʄ [6]: 1 ï ʛʽʜʨʘʥʪ-ʚʦʜʦʚʠʧʫʩʢ ʥʘ ʨʦʟʧʦʜʽʣʴʯʦʤʫ 
ʪʨʫʙʦʧʨʦʚʦʜʽ (ʭʣʦʧʘʚʢʘ); 2 ï ʪʠʤʯʘʩʦʚʠʡ ʟʨʦʰʫʚʘʯ; 3 ï ʝʢʩʧʣʫʘʪʘʮʽʡʥʘ 
ʜʦʨʦʛʘ ʚʟʜʦʚʞ ʪʠʤʯʘʩʦʚʦʛʦ ʟʨʦʰʫʚʘʯʘ; 4 ï ʥʘʧʨʷʤʦʢ ʧʝʨʝʤʽʱʝʥʥʷ ʘʛʨʝ-
ʛʘʪʫ ʚʟʜʦʚʞ ʪʠʤʯʘʩʦʚʦʛʦ ʟʨʦʰʫʚʘʯʘ (ʨʦʙʦʯʠʡ ʭʽʜ); 5 ï ʭʦʣʦʩʪʠʡ ʧʝʨʝʾʟʜ 
ʘʛʨʝʛʘʪʫ (ʥʘ ʩʭʝʤʽ ʨʦʟʤʽʨʠ ʜʘʥʽ ʚ ʤʝʪʨʘʭ) 

 
ʇʽʜ ʯʘʩ ʧʦʣʠʚʫ ʪʠʤʯʘʩʦʚʠʡ ʟʨʦʰʫʚʘʯ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʙôʻʬʠ (ʩʤʫʛʠ, 

ʷʢʽ ʟʨʦʰʫʶʪʴʩʷ ʟʘ ʦʜʠʥ ʧʨʦʭʽʜ), ʚ ʤʝʞʘʭ 100-400 ʤ. ʄʘʢʩʠʤʘʣʴʥʫ ʜʦʚʞʠʥʫ 
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ʙôʻʬʫ ʚʠʭʦʜʷʯʠ ʽʟ ʥʦʨʤʘʣʴʥʦʾ ʨʦʙʦʪʠ ʚʩʤʦʢʪʫʶʯʦʾ ʣʽʥʽʾ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ 
ʟʘ ʬʦʨʤʫʣʦʶ 
 

ὒ̂ ̃ ̈, (1.34) 

 
ʜʝ Ὤ ï ʛʣʠʙʠʥʘ ʪʠʤʯʘʩʦʚʦʛʦ ʟʨʦʰʫʚʘʯʘ, 0,9é0,7 ʤ; 
Ὤ̃ ï ʤʽʥʽʤʘʣʴʥʘ ʛʣʠʙʠʥʘ ʚʦʜʠ ʚ ʪʠʤʯʘʩʦʚʦʤʫ ʟʨʦʰʫʚʘʯʽ, 0,3é0,35 ʤ (ʟ 

ʫʤʦʚʠ ʥʦʨʤʘʣʴʥʦʾ ʨʦʙʦʪʠ ʚʩʤʦʢʪʫʶ ʯʦʛʦ ʢʣʘʧʘʥʫ); 
Ὤ̈ ï ʟʘʧʘʩ ʚʽʜ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʽʚʥʷ ʚʦʜʠ ʜʦ ʙʨʦʚʢʠ ʟʨʦʰʫʚʘʯʘ, 

0,1é0,15 ʤ; 
 ̔ ï ʧʦʭʠʣ ʜʥʘ ʪʠʤʯʘʩʦʚʦʛʦ ʟʨʦʰʫʚʘʯʘ (ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʠʡ 

0,002). 
 
ʊʨʠʚʘʣʽʩʪʴ ʧʦʣʠʚʫ ʥʘ ʦʜʥʦʤʫ ʙôʻʬʽ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ 

 
Ὕ̂ ὲϽὸ̂, (1.35) 

 
ʜʝ ὲ ï ʢʽʣʴʢʽʩʪʴ ʧʨʦʭʦʜʽʚ ʘʛʨʝʛʘʪʫ ʧʦ ʦʜʥʦʤʫ ʙôʻʬʫ; 
ὸ̂ ï ʯʘʩ ʦʜʥʦʛʦ ʧʨʦʭʦʜʫ ʥʘ ʙôʻʬʽ, ʭʚ. 

 

ὸ̂ ̂

̒̆̑
, (1.36) 

 
ʜʝ ὺ̒̆̑ ï ʩʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʘʛʨʝʛʘʪʫ ʥʘ ʧʦʣʠʚʽ, ʤ/ʭʚ. 

 
ʂʽʣʴʢʽʩʪʴ ʧʨʦʭʦʜʽʚ ʘʛʨʝʛʘʪʫ (n) ʜʣʷ ʚʠʜʘʯʽ ʧʦʣʠʚʥʦʾ ʥʦʨʤʠ (m) ʚʩʪʘ-

ʥʦʚʣʶʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 
 

ὲ
̐̑
Ͻ‍, (1.37) 

 
ʜʝ Ὤ̐  ̑ï ʩʝʨʝʜʥʽʡ ʰʘʨ ʜʦʱʫ ʟʘ ʦʜʠʥ ʧʨʦʭʽʜ ʘʛʨʝʛʘʪʫ, ʤʤ; 

ά ï ʧʦʣʠʚʥʘ ʥʦʨʤʘ, ʤʤ. 
 

ʉʝʨʝʜʥʽʡ ʰʘʨ ʜʦʱʫ ʟʘ ʦʜʠʥ ʧʨʦʭʽʜ ʜʚʫʭʢʦʥʩʦʣʴʥʦʛʦ ʘʛʨʝʛʘʪʫ ʚʠʟʥʘ-
ʯʘʻʪʴʩʷ ʧʦ ʟʘʣʝʞʥʦʩʪʽ 
 

Ὤ̐ ̑
Ͻ̍

Ͻ̒ ̆̑
, (1.38) 

 
ʜʝ ὗ̍  ï ʚʠʪʨʘʪʠ ʜʦʱʫʚʘʣʴʥʦʛʦ ʘʛʨʝʛʘʪʫ, ʣ/ʩ; 
ὰ ï ʰʠʨʠʥʘ ʟʘʭʚʘʪʫ ʜʦʱʫʚʘʣʴʥʦʛʦ ʘʛʨʝʛʘʪʫ, ʤ. 
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ʉʝʨʝʜʥʷ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʜʦʱʫ ʜʣʷ ʨʦʙʦʪʠ ʘʛʨʝʛʘʪʽʚ ʥʘ ʙôʻʬʽ ʚʠʟʥʘʯʘ-
ʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ 
 

”̒ ̆̑
Ͻ

Ͻ̂
, (1.39) 

 
ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʦʱʫʚʘʣʴʥʠʭ ʘʛʨʝʛʘʪʽʚ ʚʠʟʥʘʯʘʶʪʴ ʧʦ ʬʦʨʤʫʣʘʤʠ 

(1.5), (1.7), (1.8). 
ʇʦʪʨʽʙʥʫ ʢʽʣʴʢʽʩʪʴ ʘʛʨʝʛʘʪʽʚ, ʦʜʥʦʯʘʩʥʦ ʧʨʘʮʶʶʯʠʭ ʥʘ ʧʦʣʽ, ʚʩʪʘʥʦʚ-

ʣʶʶʪʴ ʽʟ ʫʤʦʚʠ ʧʦʣʠʚʫ ʟʘ ʧʝʨʽʦʜ, ʜʦʧʫʩʪʠʤʠʡ ʟʘʣʝʞʥʦ ʚʽʜ ʘʛʨʦʙʽʦʣʦʛʽʯʥʠʭ 
ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʫʣʴʪʫʨʠ, ʟʘ ʬʦʨʤʫʣʦʶ 
 

ὔ ̎̓
̐

̅̏Ͻ̂
, (1.40) 

 
ʜʝ ὔ  ï ʢʽʣʴʢʽʩʪʴ ʘʛʨʝʛʘʪʽʚ, ʦʜʥʦʯʘʩʥʦ ʧʨʘʮʶʶʯʠʭ ʥʘ ʧʦʣʠʚʽ, ʰʪ.; 
Ὂ̎̓
̐ ï ʧʣʦʱʘ ʧʦʣʷ, ʥʝʪʪʦ, ʛʘ; 
Ὕ ï ʜʦʧʫʩʪʠʤʘ ʪʨʠʚʘʣʽʩʪʴ ʧʦʣʠʚʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʢʫʣʴʪʫʨʠ, ʜʽʙ. 
 
ɼʣʷ ʦʚʦʯʽʚ ʽ ʢʘʨʪʦʧʣʽ ʊ ʧʨʠʡʤʘʶʪʴ 4-5 ʜʽʙ, ʜʣʷ ʽʥʰʠʭ 8-10 ʜʽʙ. 
 
1.1.11 ʇʨʠʢʣʘʜ ʨʦʟʨʘʭʫʥʢʫ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʽʢʠ ʧʦʣʠʚʫ ʜʚʦʭʢʦʥʩʦ-

ʣʴʥʦʛʦ ʜʦʱʫʚʘʣʴʥʦʛʦ ʘʛʨʝʛʘʪʫ ɼɼɸ-100ʄɸ 
 
ɺʧʨʘʚʘ 1.4. 
ʈʦʟʨʘʭʫʥʦʢ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʽʢʠ ʧʦʣʠʚʫ ʜʚʦʭʢʦʥʩʦʣʴʥʦʛʦ ʜʦʱʫʚʘʣʴ-

ʥʦʛʦ ʘʛʨʝʛʘʪʫ ɼɼɸ-100ʄɸ. 
ɼʘʥʦ:  
1. ɼʦʱʫʚʘʣʴʥʠʡ ʜʚʦʭʢʦʥʩʦʣʴʥʠʡ ʘʛʨʝʛʘʪ ï ɼɼɸ-100ʄɸ. 
2. ʇʦʭʠʣ ʚʟʜʦʚʞ ʪʠʤʯʘʩʦʚʦʛʦ ʟʨʦʰʫʚʘʯʘ ï 0,001. 
3. ʇʦʣʠʚʥʘ ʥʦʨʤʘ ï 300 ʤ3/ʛʘ. 
4. ʄʽʥʽʤʘʣʴʥʠʡ ʤʽʞʧʦʣʠʚʥʠʡ ʧʝʨʽʦʜ ï 10 ʜʽʙ. 
5. ɼʦʧʫʩʪʠʤʘ ʪʨʠʚʘʣʽʩʪʴ ʧʦʣʠʚʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ï 5 

ʜʽʙ. 
6. ʂʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʚʪʨʘʪʠ ʚʦʜʠ ʥʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʧʽʜʯʘʩ 

ʧʦʣʠʚʫ ï 1,1. 
7. ɼʦʱʫʚʘʣʴʥʠʡ ʘʛʨʝʛʘʪ ʧʨʘʮʶʻ ʚ ʜʚʽ ʟʤʽʥʠ ʧʦ 8 ʛʦʜ. 
8. ʇʣʦʱʘ ʩʽʚʦʟʤʽʥʠ ï 480 ʛʘ. 
9. ʉʝʨʝʜʥʷ ʧʣʦʱʘ ʧʦʣʷ ï 80 ʛʘ. 
ʅʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ:  
1. ʄʘʢʩʠʤʘʣʴʥʫ ʜʦʚʞʠʥʫ ʙôʻʬʫ. 
2. ʇʦʪʨʽʙʥʫ ʢʽʣʴʢʽʩʪʴ ʧʨʦʭʦʜʽʚ ʜʦʱʫʚʘʣʴʥʦʛʦ ʘʛʨʝʛʘʪʫ ʜʣʷ ʚʠʜʘʯʽ ʧʦ-

ʣʠʚʥʦʾ ʥʦʨʤʠ. 
3. ʊʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ ʥʘ ʙôʻʬʽ. 
4. ʄʘʢʩʠʤʘʣʴʥʫ ʽ ʩʝʨʝʜʥʶ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʜʦʱʫ ʧʨʠ ʨʦʙʦʪʽ ʥʘ ʙôʻʬʽ. 
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5. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʦʱʫʚʘʣʴʥʦʛʦ ʘʛʨʝʛʘʪʫ ʟʘ ʛʦʜʠʥʫ, ʟʤʽʥʫ, ʜʦʙʫ, ʧʦ-
ʣʠʚʥʠʡ ʩʝʟʦʥ. 

6. ʇʦʪʨʽʙʥʫ ʢʽʣʴʢʽʩʪʴ ʦʜʥʦʯʘʩʥʦ ʧʨʘʮʶʶʯʠʭ ʜʦʱʫʚʘʣʴʥʠʭ ʘʛʨʝʛʘʪʽʚ 
ʜʣʷ ʟʨʦʰʝʥʥʷ ʩʽʚʦʟʤʽʥʠ. 

 
ʈʦʟʚôʷʟʦʢ 
ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʱʫʚʘʣʴʥʦʛʦ ʜʚʦʭʢʦʥʩʦʣʴʥʦʛʦ ʘʛʨʝʛʘʪʽ 

ɼɼɸ-100ʄɸ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 1.9. 
1. ʄʘʢʩʠʤʘʣʴʥʫ ʜʦʚʞʠʥʫ ʙôʻʬʫ ʟʥʘʭʦʜʷʪʴ ʟʘ ʬʦʨʤʫʣʦʶ (1.34) 
 

ὒ̂
Ὤ Ὤ̃ Ὤ̈

Ὥ
 
πȟω πȟσυπȟρυ

πȟππρ
 τππ ̍Ȣ 

 
2. ʐʚʠʜʢʽʩʪʴ ʨʫʭʫ ʜʦʱʫʚʘʣʴʥʦʛʦ ʘʛʨʝʛʘʪʫ ʚʧʝʨʝʜ 1,03 ʢʤ/ʛʦʜ., ʥʘʟʘʜ 

ï 0,575. ʉʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʩʢʣʘʜʝ  
 

ρȟπσπȟυχυ

ς
πȟψπςυ

̋̍

̄̏̅
Ȣ́ ̂ ̏ρσȟτ

̍

̖̃
Ȣ 

 
ʉʝʨʝʜʥʽʡ ʰʘʨ ʜʦʱʫ ʟʘ ʦʜʠʥ ʧʨʦʭʽʜ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ (1.38) 
 

Ὤ̐ ̑

φπϽὗ̍

ὰϽὺ̒̆̑
 
φπϽρσπ

ρςπϽρσȟτ
τȟψυ ̍ Ȣ̍ 

 
ʂʽʣʴʢʽʩʪʴ ʧʨʦʭʦʜʽʚ (n) ʚʩʪʘʥʦʚʣʶʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ (1.37) 
 

ὲ
ά

Ὤ̐ ̑
Ͻ‍  

σπ

τȟψυ
Ͻρȟρ φȟψȢ  

 
ʆʪʨʠʤʘʥʝ ʟʥʘʯʝʥʥʷ ʦʢʨʫʛʣʶʶʪʴ ʜʦ ʥʘʡʙʣʠʞʯʦʛʦ ʥʝʧʘʨʥʦʛʦ ʟʥʘ-

ʯʝʥʥʷ. ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ, ʮʝ 7 ʧʨʦʭʦʜʽʚ. 
3. ʉʝʨʝʜʥʷ ʪʨʠʚʘʣʽʩʪʴ ʦʜʥʦʛʦ ʧʨʦʭʦʜʫ ʘʛʨʝʛʘʪʫ ʩʢʣʘʜʘʪʠʤʝ ʟʘ ʬʦʨ-

ʤʫʣʦʶ (1.36) 
 

ὸ̂
ὒ̂

ὺ̒̆̑
 
τππ

ρσȟτ
ςωȟψ ̖ Ȣ̃ 

 
ɿʘʛʘʣʴʥʘ ʪʨʠʚʘʣʽʩʪʴ ʧʦʣʠʚʫ ʙôʻʬʫ ʟʘ ʬʦʨʤʫʣʦʶ (1.35) 
 

Ὕ̂ ὲϽὸ̂  ςωȟψϽχ ςπω ̖ Ȣ̃́ ̂ ̏σȟτψ ̄̏Ȣ̅ 

 
4. ʄʘʢʩʠʤʘʣʴʥʫ (ʤʠʪʪʻʚʫ) ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʜʦʱʫ ʚʠʟʥʘʯʘʶʪʴ ʽʟ ʫʤʦʚʠ 

ʦʜʥʦʯʘʩʥʦʛʦ ʟʘʭʚʘʪʫ ʜʦʱʝʤ 
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”̒ ̆̑
Ͻ̍

Ͻ̂
 

Ͻ

Ͻ
 = 4,06 ʤʤ/ʭʚ. 

 
ʇʨʠ ʮʴʦʤʫ ʚʝʣʠʯʠʥʘ b (ʜʦʚʞʠʥʘ ʟʘʭʚʘʪʫ ʜʦʱʝʤ) ʧʨʠʡʥʷʪʘ 16 ʤ. 

ʆʪʨʠʤʘʥʘ ʤʠʪʪʻʚʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʜʦʱʫ ʜʫʞʝ ʚʝʣʠʢʘ, ʪʦʤʫ ʮʠʤ ʜʦʱʫʚʘʣʴ-
ʥʠʤ ʘʛʨʝʛʘʪʦʤ ʥʝʦʙʭʽʜʥʦ ʧʦʣʠʚʘʪʠ ʪʽʣʴʢʠ ʚ ʨʫʩʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʨʦʟʧʦ-
ʜʽʣʠʪʠ ʤʠʪʪʻʚʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʜʦʱʫ ʧʦ ʧʣʦʱʽ ʚʩʴʦʛʦ ʙôʻʬʫ. 

ʊʦʜʽ ʩʝʨʝʜʥʷ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʜʦʱʫ ʙʫʜʝ ʩʢʣʘʜʘʪʠ 
 

”̒ ̆̑
Ͻ

Ͻ̂
 

Ͻ

Ͻ
 = 0.162 ʤʤ/ʭʚ. 

 
ʊʘʢʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʜʦʱʫ ʧʨʠʡʥʷʪʥʘ ʜʣʷ ʟʨʦʰʝʥʥʷ ˇʨʫʥʪʽʚ ʥʘʚʽʪʴ ʟ 

ʜʫʞʝ ʤʘʣʝʥʴʢʦʶ ʚʙʠʨʘʶʯʦʶ ʟʜʘʪʥʽʩʪʶ. 
5. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʦʱʫʚʘʣʴʥʦʛʦ ʘʛʨʝʛʘʪʫ ʟʘ ʛʦʜʠʥʫ ʨʦʙʦʪʠ ʤʦʞʥʘ 

ʟʥʘʡʪʠ ʟʘ ʬʦʨʤʫʣʦʶ (1.16) 
 

Ὂ̄̏̅
ȟϽ̍

Ͻ
 

ȟϽ

Ͻȟ
 = 1,42 ʛʘ/ʛʦʜ. 

 
ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʦʱʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ ʟʘ ʟʤʽʥʫ ʧʨʠ ʨʦʙʦʪʽ 8 ʛʦʜ. ʤʦ-

ʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʟʘ ʬʦʨʤʫʣʦʶ (1.8) ʧʨʠ ὑᴂ̈  ̍= 0,73 (ʜʠʚ. ʪʘʙʣ. 1.2) 
 

Ὂ̈̍
ȟϽ Ͻ̍̈ Ͻ̍ ̈̍

Ͻ̑
 = 

ȟϽ ϽϽȟ

Ͻȟ
 = 8,28 ʛʘ. 

 
ʇʨʠ ʨʦʙʦʪʽ ʜʦʱʫʚʘʣʴʥʦʛʦ ʘʛʨʝʛʘʪʫ ʚ ʜʚʽ ʟʤʽʥʠ ʧʦ 8 ʛʦʜʠʥ ʢʦʝʬʽʮʽʻʥʪ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʘʩʫ ʜʦʙʠ ʩʢʣʘʜʘʪʠʤʝ 
 

ὑ̅ ̏̂ 
ςϽψ

ςτ
Ͻπȟχσ πȟτωȢ 

 
ʊʦʜʽ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʦʱʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ ʟʘ ʜʦʙʫ ʟʘ ʬʦʨʤʫʣʦʶ 

(1.7) ʩʢʣʘʜʝ 
 

Ὂ̅̏̂
ȟϽ̍

Ͻ̑
Ͻὑ̅ ̏ ̂= 

ȟϽ Ͻȟ

Ͻȟ
 = 16,6 ʛʘ. 

 
ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʦʱʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ ʟʘ ʩʝʟʦʥ ʧʨʠ ʤʽʥʽʤʘʣʴʥʦʤʫ ʤʽ-

ʞʧʦʣʠʚʥʦʤʫ ʩʝʟʦʥʽ 10 ʜʽʙ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ (1.5) 
 

Ὂ̒̆  ̈
ȟϽ Ͻȟ Ͻ

Ͻȟ
Ͻπȟω = 150 ʛʘ. 

 
6. ʇʦʪʨʽʙʥʘ ʢʽʣʴʢʽʩʪʴ ʜʦʱʫʚʘʣʴʥʠʭ ʘʛʨʝʛʘʪʽʚ ʜʣʷ ʟʨʦʰʝʥʥʷ ʩʽʚʦʟʤʽʥʠ 

ʩʢʣʘʜʝ  
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N =  = 3,2 (4 ʘʛʨʝʛʘʪʠ). 

 
ʇʦʪʨʽʙʥʘ ʢʽʣʴʢʽʩʪʴ ʦʜʥʦʯʘʩʥʦ ʧʨʘʮʶʶʯʠʭ ʤʘʰʠʥ ʥʘ ʦʜʥʦʤʫ ʧʦʣʽ ʟʘ 

ʬʦʨʤʫʣʦʶ (1.40) ʩʢʣʘʜʘʻ 
 

ὔ ̎̓
̐

̅̏Ͻ̂
 = 

ȟϽ
 = 1 ʘʛʨʝʛʘʪ. 

 
1.1.12 ʈʦʟʨʘʭʫʥʦʢ ʪʝʭʥʽʢʠ ʧʦʣʠʚʫ ʘʛʨʝʛʘʪʘʤʠ ɼɼʅ-70 ʽ ɼɼʅ-100 
 
ɼʦʱʫʚʘʣʴʥʽ ʘʛʨʝʛʘʪʠ ɼɼʅ-70 ʽ ɼɼʅ-100 ʟʜʘʪʥʽ ʧʨʘʮʶʚʘʪʠ ʷʢ ʚʽʜ ʚʽʜ-

ʢʨʠʪʦʾ, ʪʘʢ ʽ ʚʽʜ ʟʘʢʨʠʪʦʾ ʟʨʦʰʫʚʘʣʴʥʦʾ ʤʝʨʝʞʽ. ɿʘʣʝʞʥʦ ʚʽʜ ʧʦʛʦʜʥʠʭ ʫʤʦʚ 
ʧʦʣʠʚ ʤʦʞʝ ʧʨʦʚʦʜʠʪʠʩʷ ʧʦ ʢʦʣʫ ʘʙʦ ʧʦ ʩʝʢʪʦʨʫ. ʉʭʝʤʠ ʟʨʦʰʫʚʘʣʴʥʦʾ ʤʝ-
ʨʝʞʽ ʥʘ ʧʦʣʽ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 1.6. 

ʆʩʥʦʚʥʽ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʣʝʢʦʩʪʨʫʤʠʥʥʠʭ ʜʦʱʫʚʘʯʽʚ ʥʘʚʝ-
ʜʝʥʽ ʚ ʪʘʙʣ. 1.10 [6]. 

 
ʊʘʙʣʠʮʷ 1.10 ï ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʣʝʢʦʩʪʨʫʤʠʥʥʠʭ ʜʦʱʫʚʘ-

ʯʽʚ [6] 
ʇʦʢʘʟʥʠʢ ɼɼʅ-70 ɼɼʅ-100 

ɺʠʪʨʘʪʘ ʚʦʜʠ, ʣ/ʩ 45 115 

ʅʘʧʽʨ, ʤ 52 65 

ʈʘʜʽʫʩ ʧʦʣʠʚʫ, ʤ 69,5 85 

ʉʝʨʝʜʥʽʡ ʰʘʨ ʜʦʱʫ (ʟ ʧʝʨʝʢʨʠʪʪʷʤ) ʧʨʠ ʧʦʣʠʚʽ, ʤʤ/ʭʚ.: 
ʧʦ ʢʦʣʫ 
ʧʦ ʩʝʢʪʦʨʫ 

 
0,22-0,32 

0,53 

 
0,31-0,38 
0,57-0,65 

ɺʽʜʩʪʘʥʴ ʤʽʞ ʟʨʦʰʫʚʘʯʘʤʠ, ʤ 100 120 

ɺʽʜʩʪʘʥʴ ʤʽʞ ʧʦʟʠʮʽʷʤʠ, ʤ ʧʨʠ ʧʦʣʠʚʽ: 
ʧʦ ʢʦʣʫ 
ʧʦ ʩʝʢʪʦʨʫ (240ʦ) 

 
120 
60 

 
145 
70 

 

  
ʘ ʙ 

ʈʠʩʫʥʦʢ 1.6 ï ʉʭʝʤʘ ʧʦʣʠʚʫ ʧʦ ʢʦʣʫ (ʘ) ʽ ʧʦ ʩʝʢʪʦʨʫ (ʙ) ʜʘʣʝʢʦ-

ʩʪʨʫʤʠʥʥʠʤʠ ʜʦʱʫʚʘʣʴʥʠʤʠ ʘʛʨʝʛʘʪʘʤʠ 

 
ʉʝʨʝʜʥʷ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʜʦʱʫ ʘʛʨʝʛʘʪʫ ʧʨʠ ʟʨʦʰʝʥʽ ʧʦ ʢʦʣʫ ʚʠʟʥʘʯʘ-

ʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 
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”̒ ̆̑
Ͻ Ͻ̍

Ͻ
, (1.41) 

 
ʜʝ R ï ʨʘʜʽʫʩ ʧʦʣʴʦʪʫ ʩʪʨʫʤʝʥʷ, ʤ; 
ɛ ï ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʧʝʨʝʢʨʠʪʪʷ ʧʣʦʱ, ʱʦ ʧʦʣʠʚʘʶʪʴʩʷ ʟ ʩʫ-

ʩʽʜʥʽʭ ʧʦʟʠʮʽʡ (ʧʨʠ ʨʦʟʤʽʱʝʥʥʽ ʧʦʟʠʮʽʡ ʧʦ ʚʝʨʰʠʥʘʤ ʪʨʠʢʫʪʥʠʢʘ 
ɛ= 1,2, ʧʦ ʢʫʪʘʤ ʢʚʘʜʨʘʪʘ ï 1,48). 

 
ʇʨʠ ʧʦʣʠʚʽ ʧʦ ʩʝʢʪʦʨʫ ʩʝʨʝʜʥʶ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʜʦʱʫ ʚʠʟʥʘʯʘʶʪʴ ʚʠ-

ʭʦʜʷʯʠ ʚʽʜ ʢʫʪʘ, ʷʢʠʡ ʟʘʡʤʘʻ ʩʝʢʪʦʨ 
 

”̒ ̆̑
Ͻ Ͻ̍Ͻ

ϽϽ

Ͻ Ͻ̍

ϽϽ
 , (1.42) 

 
ʜʝ • ï ʢʫʪ ʩʝʢʪʦʨʫ, Ü. 
 

ʇʨʠ ʧʦʣʠʚʽ ʟʘ ʩʝʛʤʝʥʪʦʤ ʫ 240Ü (ʩʪʘʥʜʘʨʪʥʘ ʩʭʝʤʘ) ʬʦʨʤʫʣʘ ʩʧʨʦ-
ʱʫʻʪʴʩʷ 
 

”̒ ̆̑

ωπϽὗ̍ Ͻ‘

“ϽὙ
Ȣ (1.43) 

 
ʐʘʨ ʜʦʱʫ ʟʘ ʦʜʠʥ ʦʙʝʨʪ ʩʦʧʣʘ ʜʦʱʫʚʘʯʘ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʧʝʨʝʢʨʠʪʪʷ 

ʨʦʟʨʘʭʦʚʫʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ 
 

Ὤ̅
Ͻ Ͻ̍

Ͻ Ͻ
 , (1.44) 

 
ʜʝ n ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʩʦʧʣʘ ʥʘʚʢʦʣʦ ʦʩʽ, ʭʚ-1. 
 

ʏʘʩʪʦʪʫ ʦʙʝʨʪʘʥʥʷ ʩʦʧʣʘ ʥʘʚʢʦʣʦ ʦʩʽ ʚʩʪʘʥʦʚʣʶʶʪʴ ʚʠʭʦʜʷʯʠ ʽʟ 
ʫʤʦʚʠ, ʱʦ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʢʽʥʮʝʚʦʾ ʯʘʩʪʠʥʠ ʩʪʨʫʤʝʥʷ ʧʦ ʧʝʨʠʤʝʪʨʫ ʟʚʦʣʦ-
ʞʫʶʯʦʾ ʯʘʩʪʠʥʠ ʧʦʚʝʨʭʥʽ ʟʨʦʰʫʚʘʥʦʾ ʜʽʣʷʥʢʠ ʧʦʚʠʥʥʘ ʥʝ ʧʝʨʝʚʠʱʫʚʘʪʠ 2 
ʤ/ʩ. ʇʨʠ ʙʽʣʴʰʽʡ ʯʘʩʪʦʪʽ ʦʙʝʨʪʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʛʠʥ ʩʪʨʫʤʝʥʷ, ʜʘʣʴ-
ʥʽʩʪʴ ʧʦʣʴʦʪʫ ʾʾ ʟʤʝʥʰʫʻʪʴʩʷ. 

ʅʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʦʙʝʨʪʽʚ ʜʦʱʫʚʘʯʘ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ 
 

ὲ̏ ̂
̅
 , (1.45) 

 
ʊʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ ʘʛʨʝʛʘʪʫ ʥʘ ʦʜʥʽʡ ʧʦʟʠʮʽʾ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫ-

ʣʦ ʁ
 

ὸ̐̏̈
Ͻ

̒̆̑
 . (1.46) 
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ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʦʱʫʚʘʣʴʥʠʭ ʘʛʨʝʛʘʪʽʚ ʨʦʟʨʘʭʦʚʫʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ 
(1.5), (1.7), (1.8). ʂʽʣʴʢʽʩʪʴ ʘʛʨʝʛʘʪʽʚ, ʦʜʥʦʯʘʩʥʦ ʧʨʘʮʶʶʯʠʭ ʥʘ ʧʦʣʽ, ʚʠʟʥʘ-
ʯʘʻʪʴʩʷ ʘʥʘʣʦʛʽʯʥʦ ʘʛʨʝʛʘʪʘʤ ɼɼɸ-100ʄɸ ʟʘ ʬʦʨʤʫʣʦʶ (1.37). 

 
1.1.13 ʇʨʠʢʣʘʜ ʨʦʟʨʘʭʫʥʢʫ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʽʢʠ ʧʦʣʠʚʫ ʜʘʣʝʢʦ-

ʩʪʨʫʤʠʥʥʠʤ ʜʦʱʫʚʘʯʝʤ ɼɼʅ-70 
 
ɺʧʨʘʚʘ 1.5.  
ʈʦʟʨʘʭʫʥʦʢ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʽʢʠ ʧʦʣʠʚʫ ʜʘʣʝʢʦʩʪʨʫʤʠʥʥʠʤ ʜʦʱʫʚʘʯʝʤ 

ɼɼʅ-70. 
ɼʘʥʦ:  
1. ɼʦʱʫʚʘʯ ʜʘʣʝʢʦʩʪʨʫʤʠʥʥʠʡ ï ɼɼʅ-70. 
2. ʉʭʝʤʘ ʨʦʟʩʪʘʥʦʚʢʠ ʘʛʨʝʛʘʪʽʚ ï ʧʦ ʪʨʠʢʫʪʥʠʢʘʭ. 
3. ʇʦʣʠʚʥʘ ʥʦʨʤʘ ï 300 ʤ3/ʛʘ. 
4. ʂʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʚʪʨʘʪʠ ʚʦʜʠ ʥʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʧʽʜʯʘʩ ʧʦ-

ʣʠʚʫ ï 1,1. 
ʅʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ:  
1. ʉʝʨʝʜʥʶ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʰʪʫʯʥʦʛʦ ʜʦʱʫ ʧʨʠ ʧʦʣʠʚʽ ʧʦ ʢʦʣʫ ʽ ʩʝʢʪʦʨʫ 

(240Ü). 
2. ʐʘʨ ʚʦʜʠ ʟʘ ʦʜʠʥ ʦʙʝʨʪ ʜʦʱʫʚʘʣʴʥʦʛʦ ʘʧʘʨʘʪʫ. 
3. ʅʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʦʙʝʨʪʽʚ ʜʦʱʫʚʘʣʴʥʦʛʦ ʘʧʘʨʘʪʫ. 
4. ʊʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ ʜʦʱʫʚʘʯʘ ʥʘ ʧʦʟʠʮʽʾ ʜʣʷ ʚʠʜʘʯʽ ʧʦʣʠʚʥʦʾ ʥʦ-

ʨʤʠ. 
 

ʈʦʟʚôʷʟʦʢ 
1. ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʱʫʚʘʯʽʚ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 1.10. ʉʝʨʝ-

ʜʥʶ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʰʪʫʯʥʦʛʦ ʜʦʱʫ ʧʨʠ ʟʨʦʰʝʥʽ ʧʦ ʢʦʣʫ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦ-
ʨʤʫʣʦʶ (1.41) 

 

”̒ ̆̑
Ͻ Ͻ̍

Ͻ
 = 

Ͻ Ͻȟ

Ͻ ȟ
 = 0,214 ʤʤ/ʭʚ. 

 
ʇʨʠ ʟʨʦʰʝʥʽ ʧʦ ʩʝʢʪʦʨʫ (240Ü) ʟʛʽʜʥʦ ʬʦʨʤʫʣʠ (1.43) ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʜʦʱʫ ʩʢʣʘʜʝ 
 

”̒ ̆ ̑= 
Ͻ Ͻȟ

Ͻ ȟ
 = 0,320 ʤʤ/ʭʚ. 

 
2. ʏʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʜʦʱʫʚʘʣʴʥʦʛʦ ʘʧʘʨʘʪʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʪʘʢʦʶ, 

ʱʦʙ ʣʽʥʽʡ- ʥʘ ʰʚʠʜʢʽʩʪʴ ʢʽʥʮʽʚ ʧʦʣʠʚʥʦʛʦ ʩʪʨʫʤʝʥʷ ʙʫʣʘ ʥʝ ʙʽʣʴʰʝ 2 ʤ/ʩ. 
ʊʦʜʽ ʧʨʠ ʨʘʜʽʫʩʽ ʧʦʣʠʚʫ 69,5 ʤ, ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝ ʙʽʣʴʰʝ 
n = 0,27 ʭʚ.-1. 

ʐʘʨ ʜʦʱʫ ʟʘ ʦʜʠʥ ʦʙʝʨʪ ʩʦʧʣʘ ʜʦʱʫʚʘʯʘ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʧʝʨʝʢʨʠʪʪʷ 
ʟʘ ʬʦʨʤʫʣʦʶ (1.44) ʩʢʣʘʜʝ  
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Ὤ̅
Ͻ Ͻȟ

Ͻ ȟ Ͻȟ
 = 0,79 ʤʤ. 

 
3. ɼʣʷ ʚʠʜʘʯʽ ʧʦʣʠʚʥʦʾ ʥʦʨʤʠ ʥʝʦʙʭʽʜʥʦ ʟʜʽʡʩʥʠʪʠ (ʜʠʚ. ʬʦʨʤʫʣʫ (1.45) 
 

ὲ̏ ̂
̅
 = 

ȟ
 = 38 ʦʙʝʨʪʽʚ. 

 
4. ʊʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ ʜʦʱʫʚʘʯʘ ʥʘ ʧʦʟʠʮʽʾ ʜʣʷ ʚʠʜʘʯʽ ʧʦʣʠʚʥʦʾ ʥʦʨʤ 

ʟʘ ʬʦʨʤʫʣʦʶ (1.46) ʧʨʠ ʧʦʣʠʚʽ ʧʦ ʢʦʣʫ ʩʢʣʘʜʝ 
 

ὸ̐̏̈
Ͻ

̒̆̑
 = 

Ͻȟ

ȟ
 = 154 ʭʚ. 

 
ʇʨʠ ʧʦʣʠʚʽ ʧʦ ʩʝʢʪʦʨʫ 
 

ὸ̐̏̈
Ͻȟ

ȟ
 = 103 ʭʚ. 

 
1.1.14 ʈʦʟʨʘʭʫʥʦʢ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʽʢʠ ʧʦʣʠʚʫ ʰʣʘʥʛʦʙʘʨʘʙʘʥ-

ʥʠʤʠ ʜʦʱʫʚʘʣʴʥʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ 
 
ɿʨʦʰʝʥʥʷ ʥʝʚʝʣʠʢʠʭ ʜʽʣʷʥʦʢ (ʜʦ 50 ʛʘ) ʽʟ ʩʪʘʚʢʽʚ ʪʘ ʽʥʰʠʭ ʤʽʩʮʝʚʠʭ 

ʜʞʝʨʝʣ ʟʨʦʰʝʥʥʷ ʜʦʮʽʣʴʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʰʣʘʥʛʦʙʘʨʘʙʘʥʥʠʤʠ ʜʦʱʫʚʘʣʴ-
ʥʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ. ɺ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʪʘʢʽ ʜʦʱʫʚʘʣʴʥʽ ʫʩʪʘʥʦʚʢʠ ʻ ʥʘʡ-
ʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤʠ ʚ ʩʚʽʪʽ. 

ɺ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʪʘʢʠʭ ʜʦʱʫʚʘʣʴʥʠʭ ʤʘʰʠʥ ʚʠʧʫʩʢʘʻʪʴʩʷ ʜʫʞʝ ʙʘʛʘʪʦ, 
ʷʢ ʚʽʪʯʠʟʥʷʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ (ʄɼʋ-75) ʪʘʢ ʽ ʟʘʨʫʙʽʞʥʦʛʦ (çɸʛʨʦʩè, Irrimec, 
Beinlich, Irrigations Pump, AMIS, GIAMPI, IDROFOGLIA, OCMIS, PERROT, 
BAUER, FERBO, GIVAL, IRRIFRANCE, IRRILAND, IRTEC, RM, Casella Tomato 
Truck, Marani, Nettuno, Ferbo, Irrigazione ʪʘ ʽʥ.). ʂʦʥʩʪʨʫʢʮʽʷ ʾʭ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘ-
ʢʦʚʘ, ʟʘ ʚʠʥʷʪʢʦʤ ʦʢʨʝʤʠʭ ʚʫʟʣʽʚ ʪʘ ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ [6]. 

ɼʦʱʫʚʘʣʴʥʽ ʤʘʰʠʥʠ ʤʘʶʪʴ ʰʠʨʦʢʠʡ ʜʽʘʧʘʟʦʥ ʚʠʪʨʘʪʠ ʚʦʜʠ ʽ ʤʦʞʫʪʴ 
ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʷʢ ʥʘ ʨʽʚʥʠʥʥʠʭ ʜʽʣʷʥʢʘʭ ʪʘʢ ʽ ʧʦʣʷʭ ʟʽ ʩʢʣʘ-
ʜʥʠʤ ʤʽʢʨʦʨʝʣʴʻʬʦʤ ʽ ʢʦʥʬʽʛʫʨʘʮʽʻʶ 

ʈʽʟʥʽ ʤʦʜʠʬʽʢʘʮʽʾ ʰʣʘʥʛʦʙʘʨʘʙʘʥʥʠʭ ʜʦʱʫʚʘʣʴʥʠʭ ʤʘʰʠʥ ʢʦʤʧʣʝʢ-
ʪʫʶʪʴʩʷ ʩʪʽʡʢʠʤʠ ʜʦ ʟʥʦʩʫ ʧʦʣʽʝʪʠʣʝʥʦʚʠʤʠ ʪʨʫʙʘʤʠ ʟ ʝʣʘʩʪʠʯʥʠʤʠ ʚʣʘ-
ʩʪʠʚʦʩʪʷʤʠ ʽ ʜʦʚʞʠʥʦʶ ʜʦ 700 ʤ ʪʘ ʜʽʘʤʝʪʨʦʤ ʜʦ 150 ʤʤ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʤʦʜʝʣʽ ʧʦʣʠʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʩʝʨʝʜʥʴʦʩʪʨʫʡʥʥʠʤʠ ʘʙʦ ʢʦ-
ʨʦʪʢʦʩʪʨʫʤʠʥʥʠʤʠ ʜʦʱʫʚʘʣʴʥʠʤʠ ʘʧʘʨʘʪʘʤʠ, ʷʢʽ ʤʦʥʪʫʶʪʴʩʷ ʥʘ ʩʧʝʮʽʘ-
ʣʴʥʦʤʫ ʚʽʟʢʫ ʘʙʦ ʧʦʣʠʚʥʽʡ ʰʪʘʥʟʽ (ʢʦʥʩʦʣʽ). 

ɼʦʱʫʚʘʣʴʥʽ ʘʧʘʨʘʪʠ ʤʘʶʪʴ ʜʘʣʴʥʽʩʪʴ ʧʦʣʴʦʪʫ ʩʪʨʫʤʝʥʷ ʚʽʜ 30 ʜʦ 
70ʤ ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʠʭ ʥʘʩʘʜʦʢ ʟʘʙʝʟʧʝʯʫʻ ʦʧʪʠʤʘʣʴʥʝ ʨʦʟʧʠʣʝʥʥʷ 
ʚʦʜʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʥʘʩʘʜʦʢ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʽʙʨʘʪʠ ʨʦʟʧʠ-
ʣʝʥʥʷ ʚʦʜʠ ʜʣʷ ʢʦʥʢʨʝʪʥʦʾ ʢʫʣʴʪʫʨʠ, ʧʦʣʷ ʽ ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ ʨʦʩʣʠʥ. 

ʇʦʣʠʚʥʽ ʰʪʘʥʛʠ (ʢʦʥʩʦʣʽ) ʻ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʜʦʱʫʚʘʣʴʥʠʤ ʘʧʘʨʘʪʘʤ ʽ 
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ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʦʢʨʘʱʝʥʦʶ ʨʽʚʥʦʤʽʨʥʽʩʪʶ ʨʦʟʧʦʜʽʣʫ ʧʦʣʠʚʥʦʾ ʚʦʜʠ. 
ʎʝ ʦʙʣʘʜʥʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʨʦʰʝʥʥʷ ʥʘʚʽʪʴ ʪʝʥʜʽʪʥʠʭ ʨʦ-

ʩʣʠʥ, ʜʷʢʫʶʯʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʨʦʟʧʠʣʶʚʘʯʽʚ (ʬʦʨʩʫʥʦʢ), ʱʦ ʧʨʘʮʶʶʪʴ ʧʨʠ 
ʥʠʟʴʢʦʤʫ ʪʠʩʢʫ, ʜʦʩʷʛʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʜʦ 50 % ʚ ʧʦʨʽʚ-
ʥʷʥʥʽ ʟ ʜʦʱʫʚʘʣʴʥʠʤʠ ʘʧʘʨʘʪʘʤʠ. ʂʦʥʩʦʣʽ ʚʠʛʦʪʦʚʣʝʥʽ ʽʟ ʚʠʩʦʢʦʷʢʽʩʥʠʭ 
ʩʪʘʣʴʥʠʭ ʽ ʘʣʶʤʽʥʽʻʚʠʭ ʜʝʪʘʣʝʡ ʟ ʰʠʨʠʥʦʶ ʟʘʭʚʘʪʫ ʙʽʣʴʰʝ 50 ʤ, ʽ ʯʝʨʝʟ 
ʣʝʛʢʫ ʢʦʥʩʪʨʫʢʮʽʶ ʥʘʜʟʚʠʯʘʡʥʦ ʤʽʮʥʽ. 

ɿʨʦʰʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʣʠʚʥʠʭ ʰʪʘʥʛ ʩʧʨʠʷʻ ʟʙʝʨʝʞʝʥʥʶ ʩʪʨʫʢ-
ʪʫʨʠ ʽ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʫ, ʧʦʢʨʘʱʝʥʥʶ ʤʽʢʨʦʢʣʽʤʘʪʫ ʧʨʠʟʝʤʥʦʛʦ ʧʣʘʩʪʘ ʧʦ-
ʚʽʪʨʷ, ʷʢʝ ʩʧʨʠʷʻ ʦʪʨʠʤʘʥʥʶ ʚʠʩʦʢʠʭ ʽ ʩʪʘʙʽʣʴʥʠʭ ʚʨʦʞʘʾʚ. 

ʅʘ ʨʠʩ. 1.7 ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʧʦʣʠʚʫ ʰʣʘʥʛʦʙʘʨʘʙʘʥʥʦʶ ʫʩʪʘʥʦʚʢʦʶ, 
ʱʦ ʧʦʣʠʚʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʦʜʘʪʢʦʚʦʛʦ ʚʽʟʢʘ ʟ ʘʧʘʨʘʪʦʤ, ʷʢʠʡ ʞʠʚʠʪʴʩʷ ʚʽʜ 
ʜʦʚʛʦʛʦ ʥʘʤʦʪʫʚʘʥʦʛʦ ʰʣʘʥʛʘ. 

ɯʟ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʽʢʠ ʧʦʣʠʚʫ ʜʣʷ ʰʣʘʥʛʦʙʘʨʘʙʘʥʥʠʭ ʜʦʱʫ-
ʚʘʣʴʥʠʭ ʤʘʰʠʥ ʚʠʜʽʣʷʶʪʴ: ʧʣʦʱʫ ʧʦʣʠʚʫ ʟ ʦʜʥʽʻʾ ʧʦʟʠʮʽʾ, ʪʨʠʚʘʣʽʩʪʴ ʧʦ-
ʣʠʚʫ ʽ ʰʚʠʜʢʽʩʪʴ ʧʽʜʪʷʛʫʚʘʥʥʷ ʜʦʱʫʚʘʣʴʥʦʛʦ ʚʽʟʢʘ ʜʣʷ ʚʠʜʘʯʽ ʧʦʣʠʚʥʦʾ ʥʦ-
ʨʤʠ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʦʱʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ. 

 

 
ʈʠʩʫʥʦʢ 1.7 ï ʉʭʝʤʘ ʧʦʣʠʚʫ ʰʣʘʥʛʦʙʘʨʘʙʘʥʥʠʤʠ ʜʦʱʫʚʘʣʴʥʠʤʠ ʤʘ-

ʰʠʥʘʤʠ: 1 ï ʪʨʘʢʪʦʨ; 2 ï ʜʦʱʫʚʘʣʴʥʠʡ ʘʧʘʨʘʪ ʥʘ ʚʽʟʢʫ; 3 ï ʧʦʣʽʝʪʠʣʝʥʦʚʠʡ 
ʰʣʘʥʛ; 4 ï ʧʨʠʻʜʥʫʚʘʣʴʥʠʡ ʨʫʢʘʚ; 5 ï ʟʨʦʰʫʚʘʣʴʥʠʡ ʪʨʫʙʦʧʨʦʚʽʜ; 6 ï ʛʽʜ-
ʨʘʥʪ ʥʘ ʟʨʦʰʫʚʘʣʴʥʽʡ ʤʝʨʝʞʽ; 7 ï ʰʘʩʽ ʟ ʥʘʤʦʪʦʯʥʠʤ ʧʨʠʩʪʨʦʻʤ; 8 ï ʛʨʘ-
ʥʠʮʷ ʟʨʦʰʫʚʘʥʦʾ ʜʽʣʷʥʢʠ 

 
ʇʣʦʱʫ ʧʦʣʠʚʫ ʽʟ ʦʜʥʽʻʾ ʧʦʟʠʮʽʾ ʚʠʟʥʘʯʘʶʪʴ ʚʠʭʦʜʷʯʠ ʽʟ ʜʦʚʞʠʥʠ ʧʦ-

ʣʽʝʪʠʣʝʥʦʚʦʛʦ ʰʣʘʥʛʘ ʽ ʰʠʨʠʥʠ ʟʘʭʚʘʪʫ ʜʦʱʝʤ, ʷʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʩʪʨʫ-
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ʢʮʽʾ ʜʦʱʫʚʘʣʴʥʦʛʦ ʘʧʘʨʘʪʘ ʘʙʦ ʢʦʥʩʦʣʽ. ʆʪʞʝ, ʧʣʦʱʫ ʧʦʣʠʚʫ ʟ ʦʜʥʽʻʾ ʧʦʟʠ-
ʮʽʾ ʧʨʠ ʟʨʦʰʝʥʽ ʜʦʱʫʚʘʣʴʥʠʤ ʘʧʘʨʘʪʦʤ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘ ʬʦʨʤʫʣʦʶ 
 

Ὂ
ϽϽ̙̐

 
, (1.47) 

 
ʜʝ ὒ̐  ̙ï ʜʦʚʞʠʥʘ ʧʦʣʽʝʪʠʣʝʥʦʚʦʛʦ ʰʣʘʥʛʘ, ʤ; 
Ὑ ï ʨʘʜʽʫʩ ʜʽʾ ʧʦʣʠʚʥʦʛʦ ʘʧʘʨʘʪʘ, ʤ. 

 
ʇʨʠ ʟʨʦʰʝʥʥʽ ʧʦʣʠʚʥʠʤʠ ʢʦʥʩʦʣʷʤʠ 

 

Ὂ
ὒ̐ Ͻ̙ὄ̋

ρπ πππ
ȟ (1.48) 

 
ʜʝ ὄ̋ ï ʰʠʨʠʥʘ ʟʘʭʚʘʪʫ ʜʦʱʝʤ ʢʦʥʩʦʣʽ, ʤ. 
 

ʊʨʠʚʘʣʽʩʪʴ ʧʦʣʠʚʫ ʥʘ ʧʦʟʠʮʽʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʣʠʚʥʦʾ ʥʦʨʤʠ, ʚʠʪʨʘʪʠ 
ʚʦʜʠ ʽ ʧʣʦʱʽ ʧʦʣʠʚʫ ʮʽʻʾ ʧʦʟʠʮʽʾ 
 

ὸ
Ͻ Ͻ

ȟϽ̍
, (1.49) 

 
ʜʝ ά ï ʧʦʣʠʚʥʘ ʥʦʨʤʘ, ʤ3/ʛʘ; 
‍ ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʚʪʨʘʪʠ ʚʦʜʠ ʥʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʧʨʠ ʧʦʣʠʚʽ; 
ὗ̍  ï ʚʠʪʨʘʪʘ ʚʦʜʠ ʜʦʱʫʚʘʣʴʥʦʶ ʤʘʰʠʥʦʶ, ʣ/ʩ; 

 
ʐʚʠʜʢʽʩʪʴ ʥʘʤʦʪʫʚʘʥʥʷ (ʧʽʜʪʷʛʫʚʘʥʥʷ) ʧʦʣʽʝʪʠʣʝʥʦʚʦʛʦ ʰʣʘʥʛʫ ʧʨʠ 

ʚʽʜʦʤʽʡ ʡʦʛʦ ʜʦʚʞʠʥʽ ʽ ʪʨʠʚʘʣʦʩʪʽ ʧʦʣʠʚʫ ʩʢʣʘʜʘʻ 
 

ὺ̙̐
̙̐. (1.50) 

 
ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʦʱʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ ʨʦʟʨʘʭʦʚʫʶʪʴ ʟʘ ʬʦʨʤʫʣʘ- ʤʠ 

(1.5), (1.7), (1.8), (1.16). ʂʽʣʴʢʽʩʪʴ ʤʘʰʠʥ ʦʜʥʦʯʘʩʥʦ ʧʨʘʮʶʶʯʠʭ ʥʘ ʧʦʣʽ ʚʠ-
ʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ (1.37). 

 
1.1.15 ʇʨʠʢʣʘʜ ʨʦʟʨʘʭʫʥʢʫ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʽʢʠ ʧʦʣʠʚʫ ʰʣʘʥʛʦʙʘ-

ʨʘʙʘʥʥʦʶ ʫʩʪʘʥʦʚʢʦʶ ɼʄʋ-75 
 
ɺʧʨʘʚʘ 1.6 
ʈʦʟʨʘʭʫʥʦʢ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʽʢʠ ʧʦʣʠʚʫ ʰʣʘʥʛʦʙʘʨʘʙʘʥʥʦʶ ʫʩʪʘʥʦʚ-

ʢʦʶ ɼʄʋ-75. 
ɼʘʥʦ: 1. ʇʦʣʠʚʥʘ ʚʠʪʨʘʪʘ ï 8 ʣ/ʩ. 
2. ɼʦʚʞʠʥʘ ʧʦʣʽʝʪʠʣʝʥʦʚʦʛʦ ʰʣʘʥʛʫ ï 285 ʤ. 
3. ʈʘʜʽʫʩ ʜʽʾ ʜʦʱʫʚʘʣʴʥʦʛʦ ʘʧʘʨʘʪʘ ʥʘ ʩʘʤʦʨʫʭʦʤʦʤʫ ʚʽʟʢʫ ï 40 ʤ. 
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4. ʇʦʣʠʚʥʘ ʥʦʨʤʘ ï 300 ʤ3/ʛʘ. 
5. ʂʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʚʪʨʘʪʠ ʚʦʜʠ ʥʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʧʽʜʯʘʩ ʧʦ-

ʣʠʚʫ ï 1,1. 
6. ʇʣʦʱʘ ʧʦʣʷ ï 36 ʛʘ. 
7. ʈʦʟʨʘʭʫʥʢʦʚʘ ʪʨʠʚʘʣʽʩʪʴ ʧʦʣʠʚʫ ï 5 ʜʽʙ. 
8. ʇʦʣʠʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʮʽʣʦʜʦʙʦʚʦ. 
9. ʂʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʘʩʫ ʟʤʽʥʠ ï 0,76. 
10. ʄʽʥʽʤʘʣʴʥʠʡ ʤʽʞʧʦʣʠʚʥʠʡ ʧʝʨʽʦʜ ï 10 ʜʽʙ.  
ʅʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ:  
1. ʇʣʦʱʫ ʧʦʣʠʚʫ ʽʟ ʦʜʥʽʻʾ ʧʦʟʠʮʽʾ. 
2. ʊʨʠʚʘʣʽʩʪʴ ʧʦʣʠʚʫ ʥʘ ʦʜʥʽʡ ʧʦʟʠʮʽʾ. 
3. ʐʚʠʜʢʽʩʪʴ ʧʽʜʪʷʛʫʚʘʥʥʷ ʧʦʣʽʝʪʠʣʝʥʦʚʦʛʦ ʰʣʘʥʛʫ. 
4. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʦʱʫʚʘʣʴʥʦʾ ʫʩʪʘʥʦʚʢʠ ʟʘ ʛʦʜʠʥʫ ʟʤʽʥʫ, ʧʦʣʠʚʥʠʡ 

ʩʝʟʦʥ. 
5. ʇʦʪʨʽʙʥʫ ʢʽʣʴʢʽʩʪʴ ʦʜʥʦʯʘʩʥʦ ʧʨʘʮʶʶʯʠʭ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʟʨʦʰʝʥʥʷ 

ʧʦʣʷ ʚ ʫʩʪʘʥʦʚʣʝʥʠʡ ʩʪʨʦʢ. 
 
ʈʦʟʚôʷʟʦʢ 
ʗʢʱʦ ʨʘʜʽʫʩ ʜʽʾ ʧʦʣʠʚʥʦʛʦ ʘʧʘʨʘʪʘ ʙʫʜʝ 40 ʤ, ʧʨʠ ʜʦʚʞʠʥʽ ʧʦʣʠʚʥʦʛʦ 

ʰʣʘʥʛʘ 285 ʤ, ʟʨʦʰʫʚʘʥʘ ʧʣʦʱʘ ʟʘ ʬʦʨʤʫʣʦʶ (1.47) ʩʢʣʘʜʘʻ 
 

Ὂ
ϽϽ̙̐

 
 = 

Ͻ Ͻ

 
 = 2,60 ʛʘ. 

 
ʊʨʠʚʘʣʽʩʪʴ ʧʦʣʠʚʫ ʟʛʽʜʥʦ ʬʦʨʤʫʣʠ (1.49) ʩʢʣʘʜʝ 
 

ὸ
Ͻ Ͻ

ȟϽ̍
 = 

Ͻȟ Ͻȟ

ȟϽ
ςωȟψ ̄̏Ȣ̅ 

 
ʐʚʠʜʢʽʩʪʴ ʧʽʜʪʷʛʫʚʘʥʥʷ ʧʦʣʽʝʪʠʣʝʥʦʚʦʛʦ ʰʣʘʥʛʘ ʨʦʟʨʘʭʦʚʫʶʪʴ ʟʘ 

ʬʦʨʤʫʣʦʶ (1.50) 
 

ὺ̙̐
̙̐ = 

ȟ
 = 9,56 ʤ/ʛʦʜ. 

 
ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʦʱʫʚʘʣʴʥʦʾ ʫʩʪʘʥʦʚʢʠ ʟʘ ʛʦʜʠʥʫ ʨʦʙʦʪʠ ʤʦʞʥʘ 

ʟʥʘʡʪʠ ʟʘ ʬʦʨʤʫʣʦʶ (1.16) 
 

Ὂ̄̏̅
ȟϽ̍

Ͻ
 = 

ȟϽ

Ͻȟ
= 0,087 ʛʘ/ʛʦʜ. 

 
ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʦʱʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ ʟʘ ʟʤʽʥʫ ʧʨʠ ʨʦʙʦʪʽ 8 ʛʦʜ. ʤʦ-

ʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʟʘ ʬʦʨʤʫʣʦʶ (1.8) 
 

Ὂ̈̍
ȟϽ Ͻ̍̈ Ͻ̍ ̈̍

Ͻ̑
 = 

ȟϽϽϽȟ

Ͻȟ
 = 0,53 ʛʘ 
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ʇʨʠ ʨʦʙʦʪʽ ʜʦʱʫʚʘʣʴʥʦʾ ʫʩʪʘʥʦʚʢʠ ʮʽʣʦʜʦʙʦʚʦ ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷ ʯʘʩʫ ʜʦʙʠ ʩʢʣʘʜʘʪʠʤʝ ʂʜʦʙ = ʂʟʤ = 0,76. 
ʊʦʜʽ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʦʱʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ ʟʘ ʜʦʙʫ ʟʘ ʬʦʨʤʫʣʦʶ 

(1.7) ʩʢʣʘʜʝ 
 

Ὂ̅̏̂
ȟϽ Ͻ̍̅̏̂

Ͻ̑
 = 

ȟϽϽȟ

Ͻȟ
 = 1,59 ʛʘ. 

 
ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʦʱʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ ʟʘ ʩʝʟʦʥ ʧʨʠ ʤʽʥʽʤʘʣʴʥʦʤʫ ʤʽ-

ʞʧʦʣʠʚʥʦʤʫ ʩʝʟʦʥʽ 10 ʜʽʙ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ (1.5) 
 

Ὂ̒̆̈
ȟϽ Ͻ̍̅̏Ͻ̂

Ͻ̑
† =

ȟϽϽȟ Ͻ

Ͻȟ
Ͻπȟω = 14,3 ʛʘ. 

 
ʇʦʪʨʽʙʥʘ ʢʽʣʴʢʽʩʪʴ ʫʩʪʘʥʦʚʦʢ, ʦʜʥʦʯʘʩʥʦ ʧʨʘʮʶʶʯʠʭ ʥʘ ʧʦʣʽ, ʚʩʪʘʥʦ-

ʚʣʶʶʪʴ ʽʟ ʫʤʦʚʠ ʧʦʣʠʚʫ ʟʘ ʧʝʨʽʦʜ, ʜʦʧʫʩʪʠʤʠʡ ʟʘʣʝʞʥʦ ʚʽʜ ʘʛʨʦʙʽʦʣʦʛʽʯ-
ʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʫʣʴʪʫʨʠ, ʟʘ ʬʦʨʤʫʣʦʶ (1.40) ʘʥʘʣʦʛʽʯʥʦ ɼɼɸ-100ʄɸ 

 

ὔ ̎̓
̐

̅̏Ͻ̂
 = 

ȟ Ͻ
 = 4,5 (5 ʘʛʨʝʛʘʪʽʚ). 

 
1.1.16 ʇʨʠʢʣʘʜ ʨʦʟʨʘʭʫʥʢʫ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʽʢʠ ʧʦʣʠʚʫ ʰʣʘʥʛʦʙʘ-

ʨʘʙʘʥʥʦʶ ʫʩʪʘʥʦʚʢʦʶ çRainstarè E51 110-590 ʚʽʜ ʬʽʨʤʠ çBauerè 
 
ɺʧʨʘʚʘ 1.7 
ʈʦʟʨʘʭʫʥʦʢ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʽʢʠ ʧʦʣʠʚʫ ʰʣʘʥʛʦʙʘʨʘʙʘʥʥʦʶ ʫʩʪʘʥʦʚ-

ʢʦʶ çRainstarè E51 110-590 ʚʽʜ ʬʽʨʤʠ çBauerè (ɸʚʩʪʨʽʷ). 
ɼʘʥʦ:  
1. ʇʦʣʠʚʥʘ ʚʠʪʨʘʪʘ ï 70 ʤ3/ʛʦʜ. 
2. ɼʦʚʞʠʥʘ ʧʦʣʽʝʪʠʣʝʥʦʚʦʛʦ ʰʣʘʥʛʫ ï 590 ʤ. 
3. ʐʠʨʠʥʘ ʟʘʭʚʘʪʫ ʜʦʱʫʚʘʣʴʥʦʶ ʢʦʥʩʦʣʣʶ ï 72 ʤ. 
4. ʇʦʣʠʚʥʘ ʥʦʨʤʘ ï 400 ʤ3/ʛʘ. 
5. ʂʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʚʪʨʘʪʠ ʚʦʜʠ ʥʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʧʽʜʯʘʩ 

ʧʦʣʠʚʫ ï 1,1.  
ʅʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ:  
1. ʇʣʦʱʫ ʧʦʣʠʚʫ ʽʟ ʦʜʥʽʻʾ ʧʦʟʠʮʽʾ. 
2. ʊʨʠʚʘʣʽʩʪʴ ʧʦʣʠʚʫ ʥʘ ʦʜʥʽʡ ʧʦʟʠʮʽʾ. 
3. ʐʚʠʜʢʽʩʪʴ ʧʽʜʪʷʛʫʚʘʥʥʷ ʧʦʣʽʝʪʠʣʝʥʦʚʦʛʦ ʰʣʘʥʛʫ.  
 
ʈʦʟʚôʷʟʦʢ 
ɺʨʘʭʦʚʫʶʯʠ ʬʦʨʤʫʣʫ (1.48) ʧʣʦʱʘ ʧʦʣʠʚʫ ʦʜʥʽʻʾ ʧʦʟʠʮʽʾ ʩʢʣʘʜʘʻ 
 

Ὂ ̐ Ͻ̙̋

 
 

Ͻ

 
 = 4,52 ʛʘ. 
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ʊʨʠʚʘʣʽʩʪʴ ʧʦʣʠʚʫ ʥʘ ʧʦʟʠʮʽʾ  
 

ὸ
Ͻ Ͻ

̍
 = 

Ͻȟ Ͻȟ
 = 26,7 ʛʘ 

 
ʐʚʠʜʢʽʩʪʴ ʧʽʜʪʷʛʫʚʘʥʥʷ ʧʦʣʽʝʪʠʣʝʥʦʚʦʛʦ ʰʣʘʥʛʘ 
 

ὺ̙̐
̙̐ = 

ȟ
 = 22,1 ʤ/ʛʦʜ. 

 
1.1.17 ʈʦʟʨʘʭʫʥʦʢ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʽʢʠ ʧʦʣʠʚʫ ʽʟ ʩʪʘʮʽʦʥʘʨʥʦʾ ʤʝ-

ʨʝʞʽ ʜʦʱʫʚʘʣʴʥʠʤʠ ʘʧʘʨʘʪʘʤʠ 
 
ɼʘʣʝʢʦʩʪʨʫʤʠʥʥʽ ʜʦʱʫʚʘʣʴʥʽ ʘʧʘʨʘʪʠ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ 

ʟʨʦʰʝʥʥʷ ʚʠʩʦʢʦʩʪʝʙʝʣʴʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʯʝʨʝʟ ʚʝʣʠʢʫ 
ʚʘʨʪʽʩʪʴ ʟʨʦʰʫʚʘʣʴʥʦʾ ʤʝʨʝʞʽ. ʏʘʩʪʽʰʝ ʟʘ ʚʩʝ ʮʽ ʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʦʚʫ-
ʶʪʴʩʷ ʜʣʷ ʟʨʦʰʝʥʥʷ ʩʘʜʽʚ ʪʘ ʚʠʥʦʛʨʘʜʥʠʢʽʚ. ɸʥʘʣʦʛʽʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʚʠʢʦ-
ʥʫʶʪʴ ʧʨʠ ʟʨʦʰʝʥʥʽ ʩʝʨʝʜʥʴʦʩʪʨʫʤʠʥʥʠʤʠ ʘʧʘʨʘʪʘʤʠ ʪʘ ʢʦʨʦʪʢʦʩʪʨʫʤʠʥ-
ʥʠʤʠ ʥʘʩʘʜʢʘʤʠ ʚ ʪʦʤʫ ʯʠʩʣʽ ʚʠʩʫʚʥʠʤʠ ʥʘ ʛʘʟʦʥʘʭ ʪʘ ʢʣʫʤʙʘʭ, ʘ ʪʘʢʦʞ 
ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʷ ʪʨʘʚôʷʥʦʛʦ ʧʦʢʨʠʚʫ ʥʘ ʩʪʘʜʽʦʥʘʭ ʪʘ ʽʥʰʠʭ ʽʛʨʦʚʠʭ ʤʘʡʜʘ-
ʥʯʠʢʘʭ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʰʘʨʫ ʜʦʱʫ ʧʦ ʟʨʦʰʫʚʘʥʽʡ 
ʧʣʦʱʽ ʜʦʱʫʚʘʣʴʥʽ ʘʧʘʨʘʪʠ ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʦ ʢʫʪʘʭ ʢʚʘʜʨʘʪʽʚ ʘʙʦ ʪʨʠʢʫʪ-
ʥʠʢʽʚ. ʉʪʦʨʦʥʠ ʢʚʘʜʨʘʪʘ ʧʦʚʠʥʥʽ ʙʫʪʠ 1,42R. ʇʨʠ ʪʨʠʢʫʪʥʽʡ ʩʭʝʤʽ ʚʠʩʦʪʘ 
ʪʨʠʢʫʪʥʠʢʘ ʧʦʚʠʥʥʘ ʙʫʪʠ 1,5R, ʦʩʥʦʚʘ ï 1,73R (R ï ʜʘʣʴʥʽʩʪʴ ʧʦʣʴʦʪʫ ʩʪʨʫ-
ʤʝʥʷ) [6]. 

ʉʭʝʤʠ ʩʪʘʮʽʦʥʘʨʥʦʾ ʟʨʦʰʫʚʘʣʴʥʦʾ ʤʝʨʝʞʽ ʧʨʠ ʧʦʣʠʚʽ ʜʦʱʫʚʘʣʴʥʠʤʠ 
ʘʧʘʨʘʪʘʤʠ (ʧʨʠ ʨʦʟʪʘʰʫʚʘʥʥʽ ʧʦ ʢʫʪʘʭ ʪʨʠʢʫʪʥʠʢʽʚ ʪʘ ʢʚʘʜʨʘʪʽʚ) ʥʘʚʝʜʝʥʘ 
ʥʘ ʨʠʩ. 1.8 [6]. 

 

 
ʈʠʩʫʥʦʢ 1.8 ï ʉʭʝʤʠ ʩʪʘʮʽʦʥʘʨʥʦʾ ʟʨʦʰʫʚʘʣʴʥʦʾ ʤʝʨʝʞʽ ʧʨʠ ʧʦʣʠʚʽ 

ʜʘʣʝʢʦʩʪʨʫʤʠʥʥʠʤʠ ʜʦʱʫʚʘʣʴʥʠʤʠ ʘʧʘʨʘʪʘʤʠ: ʘ ï ʨʦʟʩʪʘʥʦʚʢʘ ʘʧʘʨʘʪʽʚ 
ʧʦ ʢʚʘʜʨʘʪʘʭ; ʙ ï ʧʦ ʪʨʠʢʫʪʥʠʢʘʭ 

 
ʆʩʥʦʚʥʽ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʝʷʢʠʭ ʜʦʱʫʚʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʧʦʣʠʚʽ ʩʪʘʮʽʦʥʘʨʥʦʶ ʤʝʨʝʞʝʶ, ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 
1.11 [6]. 
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ʈʦʟʨʘʭʫʥʦʢ ʧʦʣʠʚʫ ʩʪʘʮʽʦʥʘʨʥʦʶ ʤʝʨʝʞʝʶ ʟʘʢʣʶʯʘʻʪʴʩʷ ʫ ʚʠʟʥʘ-
ʯʝʥʥʽ ʢʽʣʴʢʦʩʪʽ ʦʜʥʦʯʘʩʥʦ ʧʨʘʮʶʶʯʠʭ ʜʦʱʫʚʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ ʽ ʥʝʦʙʭʽʜʥʦʾ 
ʚʠʪʨʘʪʠ ʚʦʜʠ. 

 
ʊʘʙʣʠʮʷ 1.11 ï ʆʩʥʦʚʥʽ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʱʫʚʘʣʴʥʠʭ ʘʧʘ-

ʨʘʪʽʚ [6] 

ʄʘʨʢʘ ʘʧʘʨʘʪʘ 
ɼʽʘʤʝʪʨ 
ʩʦʧʝʣ, ʤʤ 

ʊʠʩʢ, ʄʇʘ ɺʠʪʨʘʪʘ ʚʦʜʠ, ʣ/ʩ 
ʈʘʜʽʫʩ ʧʦʣʠʚʫ 

ʧʦ ʢʨʘʡʥʽʭ ʢʨʘʧʣʷʭ, ʤ 

ɼɸ-2 22 
25 
28 

0,50 
0,55 
0,60 

11 
15 
20 

35 
40 
45 

ɼɼ-15 16 
22 
26 
16 
22 
26 

0,50 
0,50 
0,50 
0,60 
0,60 
0,60 

6 
11 
16 
7 
13 
17 

34 
43 
47 
41 
47 
51 

ɼɼ-30 26 
30 
34 
26 
30 
34 

0,50 
0,50 
0,50 
0,60 
0,60 
0,60 

15 
20 
25 
17 
23 
30 

50 
55 
60 
60 
65 
70 

ɼɼ-50 32 
36 
40 
32 
36 
40 
32 
36 
40 

0,50 
0,50 
0,50 
0,60 
0,60 
0,60 
0,70 
0,70 
0,70 

30 
36 
43 
33 
40 
48 
38 
47 
55 

53 
57 
61 
58 
62 
66 
60 
65 
70 

ɼɼ-80 40 
46 
50 
40 
46 
50 

0,50 
0,50 
0,50 
0,60 
0,60 
0,60 

44 
54 
66 
48 
60 
72 

60 
65 
71 
65 
71 
76 

ɼɼ-80 40 
46 
50 

0,70 
0,70 
0,70 

52 
64 
78 

69 
75 
80 

çʈʦʩʘ-1è 6 
7 
8 
6 
7 
8 
6 
7 
8 

0,30 
0,30 
0,30 
0,40 
0,40 
0,40 
0,50 
0,50 
0,50 

0,6 
0,8 
1,1 
0,7 
1,0 
1,3 
0,8 
1,1 
1,5 

18,7 
19,3 
20,5 
23,0 
23,7 
24,7 
27,3 
28,0 
28,8 

çʈʦʩʘ-2è 5 
7 
8 
9 
5 
7 
8 
9 
5 
7 

0,30 
0,30 
0,30 
0,30 
0,40 
0,40 
0,40 
0,40 
0,50 
0,50 

1,7 
2,0 
2,3 
2,7 
1,9 
2,4 
2,7 
3,1 
2,2 
2,7 

19,4 
19,9 
20,4 
21,4 
23,8 
24,3 
24,8 
25,8 
28,2 
28,7 
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ʄʘʨʢʘ ʘʧʘʨʘʪʘ 
ɼʽʘʤʝʪʨ 
ʩʦʧʝʣ, ʤʤ 

ʊʠʩʢ, ʄʇʘ ɺʠʪʨʘʪʘ ʚʦʜʠ, ʣ/ʩ 
ʈʘʜʽʫʩ ʧʦʣʠʚʫ 

ʧʦ ʢʨʘʡʥʽʭ ʢʨʘʧʣʷʭ, ʤ 

8 
9 

0,50 
0,50 

3,1 
3,5 

29,2 
30,2 

çʈʦʩʘ-3è 10 
12 
14 
16 
18 
10 
12 
14 
16 
18 
10 
12 
14 
16 
18 
10 
12 
14 
16 
18 

0,30 
0,30 
0,30 
0,30 
0,30 
0,40 
0,40 
0,40 
0,40 
0,40 
0,50 
0,50 
0,50 
0,50 
0,50 
0,60 
0,60 
0,60 
0,60 
0,60 

3,0 
3,8 
4,6 
5,9 
7,0 
3,5 
4,4 
5,3 
6,8 
8,0 
4,0 
5,0 
6,0 
7,6 
9,0 
4,5 
5,6 
6,8 
8,5 
10,0 

22,6 
24,5 
26,5 
28,8 
30,4 
26,9 
28,7 
30,6 
32,9 
34,6 
31,2 
32,9 
34,7 
37,0 
38,8 
35,5 
37,0 
38,9 
41,0 
43,0 

 
ɺʠʪʨʘʪʫ ʚʦʜʠ ʥʝʦʙʭʽʜʥʫ ʜʣʷ ʟʨʦʰʝʥʥʷ ʽʟ ʫʤʦʚ ʧʦʣʠʚʫ ʜʽʣʷʥʢʠ ʧʨʦʪʷ-

ʛʦʤ ʊ ʜʽʙ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ 
 

ὗ
ϽϽ

ȟϽϽ̅̏̂
, (1.51) 

 
ʜʝ ὗ ï ʟʘʛʘʣʴʥʘ ʚʠʪʨʘʪʘ ʚʦʜʠ, ʱʦ ʥʝʦʙʭʽʜʥʦ ʧʦʜʘʪʠ ʥʘ ʜʽʣʷʥʢʫ, ʣ/ʩ; 
Ὂ ï ʟʨʦʰʫʚʘʥʘ ʧʣʦʱʘ ʜʽʣʷʥʢʠ, ʛʘ; 
Ὕ ï ʧʨʦʝʢʪʥʘ ʪʨʠʚʘʣʽʩʪʴ ʧʦʣʠʚʫ, ʜʽʙ.; 
ὑ̅ ̏ ̂ï ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʙʦʯʦʛʦ ʯʘʩʫ ʜʦʙʠ. 

 
ʂʽʣʴʢʽʩʪʴ ʦʜʥʦʯʘʩʥʦ ʧʨʘʮʶʶʯʠʭ ʜʦʱʫʚʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ ʚʩʪʘʥʦʚʣʶ-

ʶʪʴ ʟʽ ʟʘʣʝʞʥʦʩʪʽ 
 

ὲ , (1.52) 

 
ʜʝ q ï ʚʠʪʨʘʪʘ ʦʜʥʠʤ ʜʦʱʫʚʘʣʴʥʠʤ ʘʧʘʨʘʪʦʤ, ʣ/ʩ. 
 

ʂʽʣʴʢʽʩʪʴ ʦʜʥʦʯʘʩʥʦ ʧʨʘʮʶʶʯʠʭ ʘʧʘʨʘʪʽʚ ʧʦʚʠʥʥʘ ʙʫʪʠ ʢʨʘʪʥʦʶ ʢʽʣʴ-
ʢʦʩʪʽ ʘʧʘʨʘʪʽʚ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʦʜʥʦʤʫ ʧʦʣʠʚʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʽ. ɺ ʧʨʦ-
ʪʠʚʥʦʤʫ ʚʠʧʘʜʢʫ n ʦʢʨʫʛʣʷʻʪʴʩʷ ʚ ʙʽʣʴʰʫ ʩʪʦʨʦʥʫ, ʘ ʚʠʪʨʘʪʫ ʧʦʣʠʚʥʦʛʦ 
ʪʨʫʙʦʧʨʦʚʦʜʫ ʫʪʦʯʥʶʶʪʴ. 
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ɼʘʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʜʣʷ ʩʪʘʮʽʦʥʘʨʥʦʾ ʤʝ-
ʨʝʞʽ, ʪʘʢ ʽ ʜʣʷ ʦʢʨʝʤʠʭ ʘʧʘʨʘʪʽʚ, ʱʦ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ ʜʦʱʫʚʘʣʴʥʠʭ ʤʘʰʠ-
ʥʘʭ. 

ɼʘʣʴʥʽʩʪʴ ʧʦʣʴʦʪʫ ʩʪʨʫʤʝʥʷ ʫ ʨʽʟʥʠʭ ʘʧʘʨʘʪʽʚ ʨʽʟʥʘ, ʚʦʥʘ ʟʘʣʝʞʠʪʴ 
ʚʽʜ ʥʘʧʦʨʫ ʥʘ ʚʠʭʦʜʽ ʚ ʩʦʧʣʦ ʽ ʜʽʘʤʝʪʨ ʩʦʧʣʘ. ɰʾ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘ ʜʝ-
ʷʢʠʤʠ ʝʤʧʽʨʠʯʥʠʤʠ ʬʦʨʤʫʣʘʤʠ. 

ʌʦʨʤʫʣʘ ʇ.ɯ. ʇʽʢʘʣʦʚʘ (ʜʽʡʩʥʘ ʧʨʠ ɗ =30Á ʽ ʅa/dc = 1000): 
 

Ὑ πȟτςϽὌ ρπππϽὨ ȟ (1.53) 

 
ʜʝ Ὄ  ï ʥʘʧʽʨ ʥʘ ʚʭʦʜʽ ʚ ʩʦʧʣʦ, ʤ; 
Ὠ ï ʜʽʘʤʝʪʨ ʩʪʨʫʤʝʥʷ ʧʨʠ ʚʠʭʦʜʽ ʽʟ ʩʦʧʣʘ, ʤ; 
ɗ ï ʢʫʪ ʥʘʭʠʣʫ ʩʦʧʣʘ, ʛʨʘʜ.  
 
ʌʦʨʤʫʣʘ ʄʘʨʢʚʘʜʪʝ:  

 

Ὑ
ςϽὌ ÓÉÎς—

ρ
τϽ‗ϽὌ
ὨϽÓÉÎ—

 ȟ 
(1.54) 

 

ʜʝ ‗ ρ Ὡ ȟϽ ; 
e ï ʦʩʥʦʚʘ ʥʘʪʫʨʘʣʴʥʦʛʦ ʣʦʛʘʨʠʬʤʫ. 

 
ʌʦʨʤʫʣʘ ɺ.ʄ. ʃʝʙʝʜʻʚʘ (ʜʽʡʩʥʘ ʧʨʠ 800 < ʅa/dc < 4000): 

 

Ὑ
ȟ ȟ Ͻ

, (1.55) 

 
ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʚ ʩʪʚʦʣʽ ʚʠʧʨʷʤʣʷʯʘ ʟʘʤʽʩʪʴ 0,4 ʙʝʨʫʪʴ 0,5. 
ʇʨʠ ʯʘʩʪʦʪʽ ʦʙʝʨʪʘʥʥʷ ʩʪʚʦʣʘ ʘʧʘʨʘʪʘ 0,1-1,0 ʭʚ.-1 ʜʘʣʴʥʽʩʪʴ ʧʦʣʴʦʪʫ 

ʜʦʱʫʚʘʣʴʥʦʛʦ ʩʪʨʫʤʝʥʷ ʟʤʝʥʰʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʥʘ 5-10 %. 
ʇʨʠ ʙʝʟʚʽʪʨʷʥʽʡ ʧʦʛʦʜʽ ʬʦʨʤʘ ʧʣʦʱʽ ʟʘʭʚʘʪʫ ʜʦʱʝʤ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦ-

ʙʦʶ ʢʦʣʦ ʟ ʨʘʜʽʫʩʦʤ R, ʘ ʧʨʠ ʚʽʪʨʽ ï ʝʣʽʧʩ, ʫ ʷʢʦʛʦ ʚʝʣʠʢʘ ʚʽʩʴ ʩʧʽʚʧʘʜʘʻ ʟ 
ʥʘʧʨʷʤʢʦʤ ʚʽʪʨʫ ʽ ʜʦʨʽʚʥʶʻ ʧʨʠʙʣʠʟʥʘ 2R, ʤʘʣʘ ʟʤʝʥʰʫʻʪʴʩʷ ʧʦ ʤʽʨʽ ʟʙʽ-
ʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ. ɯʥʪʝʥʩʠʚʥʝ ʟʚʫʞʝʥʥʷ ʝʣʽʧʩʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ 
ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ 3,0-3,5 ʤ/ʩ. 

ʉʪʫʧʽʥʴ ʩʪʠʩʥʝʥʥʷ ʝʣʽʧʩʘ ʧʨʠ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʜʦ 8 ʤ/ʩ ʤʦʞʥʘ ʦʙʯʠʩ-
ʣʠʪʠ ʟʘ ʬʦʨʤʫʣʦʶ ʌ.ʉ. ʉʘʤʘʭʦʚʘ ʽ ʉ.ɯ. ɻʫʩʝʡʥ-ʟʘʜʝ: 
 

ὖ πȟστϽὩ ȟ Ͻ πȟφφ, (1.56) 

 
ʜʝ P ï ʚʽʜʥʦʰʝʥʥʷ ʰʠʨʠʥʠ ʝʣʽʧʩʘ ʜʦ ʡʦʛʦ ʜʦʚʞʠʥʠ; 

e ï ʦʩʥʦʚʘ ʥʘʪʫʨʘʣʴʥʦʛʦ ʣʦʛʘʨʠʬʤʘ; 
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ὺ ï ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ, ʤ/ʩ. 
 
ɼʦʱʫʚʘʣʴʥʽ ʘʧʘʨʘʪʠ ʧʨʘʮʶʶʪʴ ʟ ʦʙʝʨʪʘʥʥʷʤ ʩʪʚʦʣʘ ʧʦ ʢʦʣʫ ʘʙʦ ʧʦ 

ʟʘʜʘʥʦʤʫ ʩʝʢʪʦʨʫ. ʏʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʩʪʚʦʣʘ ʘʧʘʨʘʪʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʪʘ-
ʢʦʶ, ʱʦʙ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʢʽʥʮʝʚʦʾ ʯʘʩʪʠʥʠ ʩʪʨʫʤʝʥʷ ʧʦ ʧʝʨʠʤʝʪʨʫ ʟʚʦʣʦ-
ʞʫʚʘʥʦʾ ʯʘʩʪʠʥʠ ʧʦʚʝʨʭʥʽ ʟʨʦʰʫʚʘʥʦʾ ʜʽʣʷʥʢʠ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ 2 ʤ/ʩ. ʇʨʠ 
ʙʽʣʴʰʽʡ ʯʘʩʪʦʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʛʠʥ ʩʪʨʫʤʝʥʷ, ʜʘʣʴʥʽʩʪʴ ʧʦʣʴʦʪʫ ʾʾ ʟʤʝʥʰʫ-
ʻʪʴʩʷ. ɼʘʣʴʥʽʩʪʴ ʧʦʣʴʦʪʫ ʩʪʨʫʤʝʥʷ ʚʦʜʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʦʩʷʛʥʫʪʦʛʦ ʚʠʧʨʷ-
ʤʣʝʥʥʷ ʧʦʪʦʢʫ ʡʦʛʦ ʚʩʝʨʝʜʠʥʽ ʩʪʚʦʣʘ, ʜʽʘʤʝʪʨʘ ʩʦʧʣʘ ʽ ʥʘʧʦʨʫ ʚʦʜʠ, ʘ ʷʢ-
ʽʩʪʴ ʜʦʱʫ (ʪʘʙʣ. 1.12) ï ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʚʽʜ ʚʽʜʥʦʰʝʥʥʷ ʥʘʧʦʨʫ ʜʦ ʜʽʘʤʝ-
ʪʨʘ ʩʪʨʫʤʝʥʷ (ʩʦʧʣʘ) [6]. 

 
ʊʘʙʣʠʮʷ 1.12 ï ʇʘʨʘʤʝʪʨʠ ʽ ʭʘʨʘʢʪʝʨ ʨʦʟʧʘʜʫ ʩʪʨʫʤʝʥʷ ʥʘ ʢʨʘʧʣʽ [6] 

H/R H/d ʍʘʨʘʢʪʝʨ ʨʦʟʧʘʜʘʥʥʷ ʩʪʨʫʤʝʥʷ (ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ h ʪʫʯʥʦʛʦ ʜʦʱʫ) 

0,59 ɼʦ 900 ʉʫʮʽʣʴʥʠʡ ʩʪʨʫʤʽʥʴ, ʥʝ ʨʦʟʧʘʜʘʻʪʴʩʷ ʥʘ ʢʨʘʧʣʽ (ʜʣʷ ʟʨʦʰʝʥʥʷ ʥʝ ʧʨʠʜʘʪ-
ʥʠʡ) 

0,62-0,72 900-1500 ʉʣʘʙʢʠʡ ʨʦʟʧʘʜ ʩʪʨʫʤʝʥʷ ʥʘ ʢʨʘʧʣʽ (ʜʣʷ ʟʨʦʰʝʥʥʷ ʥʝ ʧʨʠʜʘʪʥʠʡ) 

0,77 1500-1700 ʈʦʟʧʘʜ ʥʘ ʢʨʘʧʣʽ ʩʝʨʝʜʥʴʦʾ ʢʨʫʧʥʦʩʪʽ (ʟʨʦʰʝʥʥʷ ʪʨʘʚ ʥʘ ʣʫʢʘʭ ʪʘ ʧʘʩʦʚʠ-
ʱʘʭ) 

0,83 1700-2000 ʈʦʟʧʘʜ ʩʪʨʫʤʝʥʷ ʥʘ ʙʽʣʴʰ ʜʨʽʙʥʽ ʢʨʘʧʣʽ (ʟʨʦʰʝʥʥʷ ʜʦʨʦʩʣʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦ-
ʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ) 

0,91 2000-2400 ʈʦʟʧʘʜ ʩʪʨʫʤʝʥʷ ʥʘ ʜʨʽʙʥʽ ʢʨʘʧʣʽ (ʟʨʦʰʝʥʥʷ ʚʩʽʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫ-
ʣʴʪʫʨ) 

1,0 2400-3000 ʈʦʟʧʘʜ ʩʪʨʫʤʝʥʷ ʥʘ ʜʫʞʝ ʜʨʽʙʥʽ ʢʨʘʧʣʽ (ʟʨʦʰʝʥʥʷ ʨʦʟʩʘʜʠ ʩʘʤʠʭ ʪʝʥʜʽʪʥʠʭ 
ʨʦʩʣʠʥ) 

1,11 ɹʽʣʴʰʝ 3000 ɼʨʽʙʥʦʜʠʩʧʝʨʩʥʝ ʨʦʟʧʘʜʘʥʥʷ ʩʪʨʫʤʝʥʷ 

ʇʨʠʤʽʪʢʘ: ʅ ï ʥʘʧʽʨ ʧʝʨʝʜ ʩʦʧʣʦʤ, ʤ; 
R ï ʜʘʣʴʥʽʩʪʴ ʧʦʣʴʦʪʫ ʩʪʨʫʤʝʥʷ, ʤ; 
d ï ʜʽʘʤʝʪʨ ʩʪʨʫʤʝʥʷ, ʤ. 
 
ʉʝʨʝʜʥʶ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʜʦʱʫ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ 

 

”̒ ̆̑
Ͻ

Ͻ
, (1.57) 

 
1.1.18 ʇʨʠʢʣʘʜ ʨʦʟʨʘʭʫʥʢʫ ʪʝʭʥʽʢʠ ʧʦʣʠʚʫ ʽʟ ʩʪʘʮʽʦʥʘʨʥʦʾ ʤʝ-

ʨʝʞʽ ʜʦʱʫʚʘʣʴʥʠʤʠ ʘʧʘʨʘʪʘʤʠ 
 
ɺʧʨʘʚʘ 1.8 
ʈʦʟʨʘʭʫʥʦʢ ʪʝʭʥʽʢʠ ʧʦʣʠʚʫ ʽʟ ʩʪʘʮʽʦʥʘʨʥʦʾ ʤʝʨʝʞʽ ʜʦʱʫʚʘʣʴʥʠʤʠ 

ʘʧʘʨʘʪʘʤʠ. 
ɼʘʥʦ:  
1. ɼʦʱʫʚʘʣʴʥʽ ʘʧʘʨʘʪʠ ɼɼ-30. 
2. ʉʭʝʤʘ ʨʦʟʩʪʘʥʦʚʢʠ ʘʧʘʨʘʪʽʚ ï ʪʨʠʢʫʪʥʠʢ. 
3. ʇʣʦʱʘ ʜʽʣʷʥʢʠ ï 60 ʛʘ. 
4. ʊʨʠʚʘʣʽʩʪʴ ʧʦʣʠʚʫ ʧʨʦʪʷʛʦʤ 3-ʭ ʜʽʙ. 
5. ʇʦʣʠʚʥʘ ʥʦʨʤʘ ï 600 ʤ3/ʛʘ. 
6. ʉʝʨʝʜʥʽʡ ʥʘʧʽʨ ʥʘ ʚʭʦʜʽ ʚ ʘʧʘʨʘʪ ï 50 ʤ. 
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7. ɼʽʘʤʝʪʨ ʩʦʧʣʘ ï 30 ʤʤ. 
8. ʐʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ï 3 ʤ/ʩ. 
9. ʂʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʚʪʨʘʪʠ ʥʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ, ɓ =1,1. 
10. ʂʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʚʪʨʘʪʠ ʨʦʙʦʯʦʛʦ ʯʘʩʫ ʟʤʽʥʠ, ʂʟʤ = 0,94. 
11. ʇʦʣʠʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʮʽʣʦʜʦʙʦʚʦ. 
ʅʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ:  
1. ʂʽʣʴʢʽʩʪʴ ʦʜʥʦʯʘʩʥʦ ʧʨʘʮʶʶʯʠʭ ʘʧʘʨʘʪʽʚ. 
2. ɼʘʣʴʥʽʩʪʴ ʧʦʣʴʦʪʫ ʩʪʨʫʤʝʥʷ ʽ ʚʽʜʩʪʘʥʴ ʤʽʞ ʩʫʤʽʞʥʠʤʠ ʘʧʘʨʘʪʘʤʠ ʽ 

ʪʨʫʙʦʧʨʦʚʦʜʘʤʠ ʧʨʠ ʟʘʜʘʥʦʤʫ ʥʘʧʦʨʽ. 
3. ʉʪʫʧʽʥʴ ʩʪʠʩʥʝʥʥʷ ʝʣʽʧʩʘ ʧʨʠ ʟʘʜʘʥʽʡ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ. 
4. ʆʧʪʠʤʘʣʴʥʫ ʯʘʩʪʦʪʫ ʦʙʝʨʪʘʥʥʷ ʘʧʘʨʘʪʘ. 
5. ʉʝʨʝʜʥʶ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʜʦʱʫ. 
6. ʇʘʨʘʤʝʪʨʠ ʽ ʭʘʨʘʢʪʝʨ ʨʦʟʧʘʜʫ ʩʪʨʫʤʝʥʷ ʥʘ ʢʨʘʧʣʽ.  
 
ʈʦʟʚôʷʟʦʢ 
1. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʜʥʦʯʘʩʥʦ ʧʨʘʮʶʶʯʠʭ ʜʦʱʫʚʘʣʴʥʠʭ 

ʘʧʘʨʘʪʽʚ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʚʠʪʨʘʪʫ ʚʦʜʠ, ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʚʠʜʘʪʠ ʚʩʽʤʘ 
ʜʦʱʫʚʘʣʴʥʠʤʠ ʘʧʘʨʘʪʘʤʠ. 

ʇʨʠ ʮʽʣʦʜʦʙʦʚʽʡ ʨʦʙʦʪʽ ʘʧʘʨʘʪʽʚ ʂʜʦʙ = ʂʟʤ. 
ɺʠʪʨʘʪʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʽʟ ʫʤʦʚʠ ʧʦʣʠʚʫ ʜʽʣʷʥʢʠ ʧʨʦʪʷʛʦʤ 3-ʭ ʜʽʙ ʟʘ 

ʬʦʨʤʫʣʦʶ (1.51) 
 

ὗ
ϽϽ

ȟϽϽ̅̏̂
 = 

Ͻ Ͻȟ

ȟϽϽȟ
 = 162 ʣ/ʩ. 

 
ɺʠʪʨʘʪʘ ʚʦʜʠ ʦʜʥʠʤ ʜʦʱʫʚʘʣʴʥʠʤ ʘʧʘʨʘʪʦʤ ʧʨʠ ʟʘʜʘʥʦʤʫ ʥʘʧʦʨʽ 

ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʽʟ ʩʧʝʮʽʘʣʴʥʠʭ ʥʦʤʦʛʨʘʤ [5, 7] ʘʙʦ ʟʘ ʪʘʙʣ. 1.11 [6]. ʇʨʠ 
ʥʘʧʦʨʽ 50 ʤ ʽ ʜʽʘʤʝʪʨʽ ʩʦʧʣʘ 30 ʤʤ ʚʠʪʨʘʪʘ ʚʦʜʠ ʚ ɼɼ-30 ʩʢʣʘʜʝ 20 ʣ/ʩ. 
ʊʦʜʽ ʢʽʣʴʢʽʩʪʴ ʦʜʥʦʯʘʩʥʦ ʧʨʘʮʶʶʯʠʭ ʘʧʘʨʘʪʽʚ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʽʟ ʬʦʨʤʫʣʠ 
(1.52) 

 

ὲ  =  = 8 ʰʪ. 

 
2. ɼʘʣʴʥʽʩʪʴ ʧʦʣʴʦʪʫ ʩʪʨʫʤʝʥʷ ʤʦʞʥʘ ʚʠʟʥʘʯʘʪʠ ʧʦ ʥʦʤʦʛʨʘʤʘʭ [5, 

7], ʧʦ ʪʘʙʣ. 1.11 ʘʙʦ ʟʘ ʝʤʧʽʨʠʯʥʠʤʠ ʬʦʨʤʫʣʘʤʠ (1.53)-(1.55). ʅʘʡʢʨʘʱʝ 
ʜʣʷ ʟʘʜʘʥʠʭ ʫʤʦʚ ʧʽʜʭʦʜʠʪʴ ʬʦʨʤʫʣʘ ɺ.ʄ. ʃʻʙʝʜʝʚʘ: 

 

Ὑ
ȟ ȟ Ͻ

 = 
ȟ ȟ Ͻ

ȟ

 = 61 ʤ. 

 

ʅʝʦʙʭʽʜʥʦ ʚʚʝʩʪʠ ʧʦʧʨʘʚʢʫ ʥʘ ʦʙʝʨʪʘʥʥʷ ʘʧʘʨʘʪʘ, ʪʦʙʪʦ Ὑ  
ȟ
 = 55 

ʤ, ʱʦ ʩʧʽʚʧʘʜʘʻ ʟ ʪʘʙʣʠʯʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ (ʜʠʚ. ʪʘʙʣ. 1.11). 
ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʜʦʱʫ ʧʦ ʟʨʦʰʫʚʘʥʽʡ ʧʣʦʱʽ 
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ʜʦʱʫʚʘʣʴʥʽ ʘʧʘʨʘʪʠ, ʧʨʠ ʨʦʟʪʘʰʫʚʘʥʥʽ ʾʭ ʧʦ ʩʭʝʤʽ çʪʨʠʢʫʪʥʠʢè, ʚʩʪʘʥʦʚ-
ʣʶʶʪʴ ʧʦ ʜʦʚʞʠʥʽ ʪʨʫʙʦʧʨʦʚʦʜʫ ʥʘ ʚʽʜʩʪʘʥʽ 1,73R, ʪʦʙʪʦ 95 ʤ, ʘ ʪʨʫʙʦʧ-
ʨʦʚʦʜʠ ʥʘ ʚʽʜʩʪʘʥʽ 1,5R ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ, ʪʦʙʪʦ 83 ʤ. 

ʇʨʠ ʙʝʟʚʽʪʨʷʥʽʡ ʧʦʛʦʜʽ ʬʦʨʤʘ ʧʣʦʱʽ ʟʘʭʚʘʪʫ ʜʦʱʝʤ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦ-
ʙʦʶ ʢʦʣʦ ʟ ʨʘʜʽʫʩʦʤ 55 ʤ, ʘ ʧʨʠ ʚʽʪʨʽ ï ʝʣ̔ʧʩ. ʉʪʫʧʽʥʴ ʩʪʠʩʥʝʥʥʷ ʝʣʽʧʩʘ ʧʨʠ 
ʰʚʠʜʢʦʩʪʽ 3 ʤ/ʩ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘ ʬʦʨʤʫʣʦʶ ʌ.ʉ. ʉʘʤʘʭʦʚʘ ʽ ʉ.ʍ. ɻʫ-
ʩʝʡʥ-ʟʘʜʝ (1.56): 
 

ὖ πȟστϽὩ ȟ Ͻ πȟφφ = πȟστϽὩ ȟ Ͻ πȟφφ = 0,78. 
 

ʆʪʞʝ, ʚʝʣʠʢʘ ʚʽʩʴ ʝʣʽʧʩʘ ʤʘʻ 2R , ʪʦʙʪʦ 110 ʤ, ʘ ʤʝʥʰʘ 2R Ŀ 0,78, 
ʪʦʙʪʦ 85 ʤ. 

4. ʆʧʪʠʤʘʣʴʥʫ ʯʘʩʪʦʪʫ ʦʙʝʨʪʘʥʥʷ ʘʧʘʨʘʪʘ ʧʽʜʙʠʨʘʶʪʴ ʽʟ ʫʤʦʚ, ʱʦʙ 
ʣʽʥʽʡʥʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʩʪʨʫʤʝʥʷ ʧʦ ʢʨʘʡʥʽʭ ʢʨʘʧʣʷʭ ʧʦʚʠʥʥʘ ʙʫʪʠ ʤʝʥʰʝ 
2 ʤ/ʩ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʘʧʘʨʘʪʘ ʤʦʞʥʘ ʩʢʦ-
ʨʠʩʪʘʪʠʩʴ ʟʘʣʝʞʥʽʩʪʶ ʯʘʩʪʦʪʠ ʚʽʜ ʣʽʥʽʡʥʦʾ ʰʚʠʜʢʦʩʪʽ: 

 

•̅ ̏̐
Ͻ̅ ̏̐

Ͻ
 
Ͻ

Ͻ
 = 0,35 ʭʚ.-1 

 
ʊʦʙʪʦ ʧʨʠ ʯʘʩʪʦʪʽ ʦʙʝʨʪʘʥʥʷ ʤʝʥʰʝ, ʯʠʤ 0,35 ʭʚ.-1 ʥʝ ʙʫʜʝ ʟʛʠʥʫ 

ʩʪʨʫʤʝʥʷ. 
5. ʉʝʨʝʜʥʶ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʜʦʱʫ ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʧʝʨʝʢʨʠʪʪʷ ʚʠʟʥʘʯʘ-

ʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ (1.57) 
 

”̒ ̆̑
Ͻ

Ͻ
 = 

Ͻ

Ͻ
πȟρςφ

̍̍

̖̃
Ȣ 

 
6. ʇʘʨʘʤʝʪʨʠ ʽ ʭʘʨʘʢʪʝʨ ʨʦʟʧʘʜʫ ʩʪʨʫʤʝʥʷ ʥʘ ʢʨʘʧʣʽ ʚʠʟʥʘʯʘʶʪʴ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʥʘʧʦʨʫ ʜʦ ʜʽʘʤʝʪʨʘ ʩʦʧʣʘ ʧʦ ʪʘʙʣ. 1.12. 
ʅ/d = 50 / 0,03 = 1666, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʧʘʜʫ ʩʪʨʫʤʝʥʷ ʥʘ ʙʽʣʴʰ ʜʨʽ-

ʙʥʽ ʢʨʘʧʣʽ, ʪʦʙʪʦ ʤʦʞʣʠʚʝ ʟʨʦʰʝʥʥʷ ʜʦʨʦʩʣʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫ-
ʣʴʪʫʨ, ʘ ʜʣʷ ʧʦʣʠʚʫ ʨʦʟʩʘʜʠ ʽ ʩʭʦʜʽʚ ʨʦʟʧʘʜ ʩʪʨʫʤʝʥʷ ʥʝ ʜʦʧʫʩʪʠʤʠʡ. 

 
1.2 ʈʦʟʨʘʭʫʥʦʢ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʽʢʠ ʧʦʣʠʚʫ ʧʨʠ ʧʦʚʝʨʭʥʝʚʦ-ʩʘʤʦ-

ʧʣʠʚʥʦʤʫ ʧʦʣʠʚʽ 
 
1.2.1 ʄʝʭʘʥʽʟʤ ʟʚʦʣʦʞʝʥʥʷ ˇʨʫʥʪʫ 
 
ʄʝʭʘʥʽʟʤ ʥʘʜʭʦʜʞʝʥʥʷ ʚʦʜʠ ʚ ˇʨʫʥʪ ʧʨʠ ʧʦʚʝʨʭʥʝʚʦ-ʩʘʤʦʧʣʠʚʥʦʤʫ 

ʟʨʦʰʝʥʥʽ ʟʘʢʣʶʯʘʻʪʴʩʷ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʧʝʨʝʤʽʱʝʥʥʽ ʧʦʪʦʢʫ ʚʦʜʠ ʧʦ 
ʧʦʚʝʨʭʥʽ ʧʦʣʷ (ʩʫʮʽʣʴʥʠʤ ʰʘʨʦʤ ʘʙʦ ʧʦ ʩʤʫʛʘʭ) ʽ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʚʙʠʨʘʥʥʽ 
ʾʾ ʜʦ ˇʨʫʥʪʫ ʛʨʘʚʽʪʘʮʽʡʥʠʤ ʘʙʦ ʢʘʧʽʣʷʨʥʠʤ ʰʣʷʭʦʤ. 

ʆ.ʄ. ʂʦʩʪʷʢʦʚ ʟʘʧʨʦʧʦʥʫʚʘʚ ʟʘʣʝʞʥʽʩʪʴ, ʱʦ ʚʨʘʭʦʚʫʻ ʜʠʥʘʤʽʯʥʽʩʪʴ 
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ʚʙʠʨʘʥʥʷ ʥʘ ʝʣʝʤʝʥʪʘʨʥʦʤʫ ʟʚʦʣʦʞʫʚʘʥʦʤʫ ʤʘʡʜʘʥʯʠʢʫ 
 

ὑ  θ,        ὑ
Ͻθ

 (1.58) 

 
ʜʝ ὑ ï ʰʚʠʜʢʽʩʪʴ ʚʙʠʨʘʥʥʷ ʚʦʜʠ ʚ ˇʨʫʥʪ ʚ ʤʦʤʝʥʪ ʯʘʩʫ t, ʩʤ/ʛʦʜ.; 
ὑ ï ʢʦʝʬʽʮʽʻʥʪ ʚʦʜʦʧʨʦʚʽʜʥʦʩʪʽ ʜʘʥʠʤ ˇʨʫʥʪʦʤ ʚ ʧʝʨʰʫ ʦʜʠʥʠʮʶ ʯʘʩʫ, 

ʩʤ/ʛʦʜ. (ʪʘʙʣ. 1.13); 
Ŭ ï ʢʦʝʬʽʮʽʻʥʪ ʟʘʪʫʭʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʙʠʨʘʥʥʷ, ʷʢʠʡ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 0,07 

ʜʦ 0,86 ʜʣʷ ʨʽʟʥʠʭ ˇʨʫʥʪʽʚ (ʪʘʙʣ. 1.13); 
ὑ  ï ʩʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʚʙʠʨʘʥʥʷ ʚʦʜʠ ˇʨʫʥʪʦʤ ʟʘ ʯʘʩ t, ʩʤ/ʛʦʜ.; 
t ï ʪʨʠʚʘʣʽʩʪʴ ʚʙʠʨʘʥʥʷ, ʛʦʜ. 
 
ʊʘʙʣʠʮʷ 1.13 ï ʇʘʨʘʤʝʪʨʠ Ŭ ʪʘ ὑ ʜʣʷ ʟʚʠʯʘʡʥʠʭ ʩʽʨʦʟʝʤʽʚ (ʟʘ ʜʘ-

ʥʠʤʠ ʂ.ɸ. ɾʘʨʦʚʦʾ) [6] 
ˆʨʫʥʪ Ŭ Kv 

ʉʫʧʽʱʘʥʠʡ (ʱʦ ʧʽʜʩʪʠʣʘʻʪʴʩʷ ʛʘʣʝʯʥʠʢʦʤ, ʩʫʧʽʱʘʥʠʤʠ ʛʣʠʥʠʩʪʠʤʠ ʚʽʜʢ-
ʣʘʜʝʥʥʷʤʠ 

0,07-0,31 
(0,14) 

8-32 
(17,6) 

ʉʝʨʝʜʥʽʡ ʩʫʛʣʠʥʦʢ (ʱʦ ʧʽʜʩʪʠʣʘʻʪʴʩʷ ʛʘʣʝʯʥʠʢʦʤ, ʣʝʛʢʠʤʠ ʩʫʛʣʠʥʢʘʤʠ, 
ʟ ʧʨʦʰʘʨʢʘʤʠ ʚʘʞʢʦʛʦ ʩʫʛʣʠʥʢʫ) 

0,11-0,75 
(0,45) 

2,5-17,5 
(8,4) 

ʉʽʨʦʟʝʤʥʦ-ʣʫʢʦʚʠʡ ʩʠʣʴʥʦ ʩʦʣʦʥʯʘʢʦʚʠʡ ʣʝʩʦʚʠʜʥʠʡ ʩʫʛʣʠʥʦʢ 0,31-0,86 
(0,75) 

1,8-9,6 
(6) 

 
ɼʣʷ ʘʧʨʦʢʩʠʤʘʮʽʾ ʪʨʠʚʘʣʦʛʦ ʧʨʦʮʝʩʫ ʚʙʠʨʘʥʥʷ ʚʦʜʠ ˇʨʫʥʪʦʤ ʟʘʩʪʦ-

ʩʦʚʫʶʪʴ ʬʦʨʤʫʣʫ ʟ ʜʦʜʘʪʢʦʚʠʤ ʯʣʝʥʦʤ ʩʪʘʣʦʾ ʰʚʠʜʢʦʩʪʽ ʚʙʠʨʘʥʥʷ 
 

ὑ ὑϽὸ ὑ  ȟ (1.59) 

 
ʜʝ ὑ ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʦʜʥʦ-ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʫ; 
ὑ  ï ʩʪʘʣʘ ʰʚʠʜʢʽʩʪʴ ʚʙʠʨʘʥʥʷ ʚʦʜʠ ʚ ˇʨʫʥʪ (ʪʘʙʣ. 1.14). 
 
ʊʘʙʣʠʮʷ 1.14 ï ʇʘʨʘʤʝʪʨʠ ʬʦʨʤʫʣʠ ʚʙʠʨʘʥʥʷ ʚʦʜʠ ʚ ˇʨʫʥʪ (ʟʘ ʅ.ʊ. 

ʃʘʢʪʘʻʚʠʯʝʤ) [6] 
ʆʨʥʠʡ ʛʦʨʠʟʦʥʪ Ŭ ʇʽʜʦʨʥʠʡ ʛʦʨʠʟʦʥʪ Kvst , ʤ/ʛʦʜ. KS 

ˆʨʫʥʪ ʜʦʙʨʦʾ ʩʪʨʫʢʪʫʨʠ ʚ ʨʦʟʧʫʰʝ-
ʥʦʤʫ ʩʪʘʥʽ 

0,333 ʉʫʧʽʩʦʢ 0,015 1,45 

 ʃʝʛʢʠʡ ʩʫʛʣʠʥʦʢ 0,0088 2,50 

 ʉʝʨʝʜʥʽʡ ʩʫʛʣʠʥʦʢ 0,0045 4,55 

 ɺʘʞʢʠʡ ʩʫʛʣʠʥʦʢ 0,0025 7,05 

 ɻʣʠʥʘ 0,0015 14,6 

ˆʨʫʥʪʠ ʟʚʠʯʘʡʥʦʾ ʩʝʨʝʜʥʴʦʾ ʩʪʨʫʢ-
ʪʫʨʠ  ̔ʱʽʣʴʥʦʩʪʽ 

0,6 ʉʫʧʽʩʦʢ 0,015 0,73 

 ʃʝʛʢʠʡ ʩʫʛʣʠʥʦʢ 0,008 1,47 

 ʉʝʨʝʜʥʽʡ ʩʫʛʣʠʥʦʢ 0,0045 2,50 

 ɺʘʞʢʠʡ ʩʫʛʣʠʥʦʢ 0,0025 4,50 

 ɻʣʠʥʘ 0,0015 7,90 

ʉʣʘʙʦ ʩʪʨʫʢʪʫʨʥʽ ˇʨʫʥʪʠ ʩʠʣʴʥʦ 
ʫʱʽʣʴʥʝʥʽ 

0,75 ʉʫʧʽʩʦʢ 0,015 0,48 

 ʃʝʛʢʠʡ ʩʫʛʣʠʥʦʢ 0,008 0,39 

 ʉʝʨʝʜʥʽʡ ʩʫʛʣʠʥʦʢ 0,0045 1,55 

 ɺʘʞʢʠʡ ʩʫʛʣʠʥʦʢ 0,0025 2,9 

 ɻʣʠʥʘ 0,0015 4,7 
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ʊʨʠʚʘʣʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʧʦʣʠʚʫ ʧʦʚʝʨʭʥʝʚʦ-ʩʘʤʦʧʣʠʚʥʠʤ ʩʧʦʩʦʙʦʤ 
ʦʙʤʝʞʝʥʘ ʪʦʤʫ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʽʢʠ ʧʦʣʠʚʫ ʧʦ ʙʦʨʦʟʥʘʭ ʽ 
ʩʤʫʛʘʭ ʜʦʩʪʘʪʥʴʦ ʟʘʩʪʦʩʫʚʘʪʠ ʝʤʧʽʨʠʯʥʽ ʬʦʨʤʫʣʠ ʆ.ʄ. ʂʦʩʪ̫ʢʦʚʘ (1.58). 

ɺ ʟʚôʷʟʢʫ ʟ ʥʝʦʜʥʦʯʘʩʥʽʩʪʶ ʧʦʢʨʠʪʪʷ ʚʦʜʦʶ ʧʦʚʝʨʭʥʽ ʧʦ ʜʦʚʞʠʥʽ ʧʦ-
ʣʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʩʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʚʙʠʨʘʥʥʷ ʧʦ ʜʦʚʞʠʥʽ ʙʫʜʝ ʜʝʱʦ 
ʤʝʥʰʝ ʩʝʨʝʜʥʴʦʾ ʰʚʠʜʢʦʩʪʽ ʚʙʠʨʘʥʥʷ ʧʦ ʝʣʝʤʝʥʪʘʨʥʦʤʫ ʤʘʡʜʘʥʯʠʢʫ ὑ . 
ɿʘ ʃ.ɹ. ɹʫʥʝʪʷʥʦʤ ʩʪʦʩʦʚʥʦ ʜʦ ʬʦʨʤʫʣʠ ʆ.ʄ. ʂʦʩʪʷʢʦʚʘ 

 

ὑ
 θ Ͻ ᶿ ᶿ

 . (1.60) 

 
ʇʨʠ ʧʦʣʠʚʽ ʩʫʮʽʣʴʥʠʤ ʰʘʨʦʤ ʚʦʜʘ ʧʦʛʣʠʥʘʻʪʴʩʷ ˇʨʫʥʪʦʤ ʫ ʚʝʨʪʠʢʘ-

ʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʧʝʨʝʚʘʞʥʦ ʛʨʘʚʽʪʘʮʽʡʥʠʤ ʰʣʷʭʦʤ, ʘ ʧʨʠ ʧʦʣʠʚʽ ʧʦ ʙʦʨʦ-
ʟʥʘʭ ï ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʽ ʙʦʢʦʚʦʤʫ ʥʘʧʨʷʤʢʘʭ ʧʝʨʝʚʘʞʥʦ ʢʘʧʽʣʷʨʥʠʤ ʰʣʷ-
ʭʦʤ. 

 
1.2.2 ʈʦʟʨʘʭʫʥʦʢ ʪʝʭʥʽʢʠ ʧʦʣʠʚʫ ʧʦ ʧʨʦʪʦʯʥʠʭ ʙʦʨʦʟʥʘʭ 
 
ʇʨʠ ʨʦʟʨʘʭʫʥʢʫ ʪʝʭʥʽʢʠ ʧʦʣʠʚʫ ʧʦ ʙʦʨʦʟʥʘʭ ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ 

ʪʘʢʽ ʦʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ: 
ī ʚʠʪʨʘʪʘ ʚʦʜʠ ʚ ʙʦʨʦʟʥʫ qʙ , 
ī ʪʨʠʚʘʣʽʩʪʴ ʧʦʣʠʚʫ tʙ .  
ʈʦʟʨʘʭʫʥʦʢ ʦʩʥʦʚʫʻʪʴʩʷ ʥʘ ʥʝʜʦʧʫʱʝʥʽ ʧʝʨʝʚʠʱʝʥʥʷ ʰʚʠʜʢʦʩʪʽ 

ʨʫʭʫ ʚʦʜʠ ʚ ʙʦʨʦʟʥʽ. ɿʘʜʘʶʯʠʩʴ ʛʣʠʙʠʥʦʶ ʚʦʜʠ ʚ ʙʦʨʦʟʥʽ, ʚʠʟʥʘʯʘʶʪʴ 
ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʚʦʜʠ ʧʨʠ ʚʽʜʦʤʠʭ ʧʘʨʘʤʝʪʨʘʭ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ (ʨʠʩ. 
1.9) [6]. 

 

 
ʈʠʩʫʥʦʢ 1.9 ï ɽʣʝʤʝʥʪʠ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʙʦʨʦʟʥʠ: b0 ï ʰʠʨʠʥʘ 

ʙʦʨʦʟʥʠ ʧʦ ʥʠʟʫ; B ï ʰʠʨʠʥʘ ʧʦ ʫʨʽʟʫ ʚʦʜʠ; b ï ʩʝʨʝʜʥʷ ʰʠʨʠʥʘ ʙʦʨʦʟʥʠ; 
hʙ ï ʛʣʠʙʠʥʘ ʙʦʨʦʟʥʠ; h ï ʛʣʠʙʠʥʘ ʚʦʜʠ ʚ ʙʦʨʦʟʥʽ;  zï ʟʘʢʣʘʜʘʥʥʷ ʚʽʜʢʦʩʫ 
ʙʦʨʦʟʥʠ 

 
ʆʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʧʦʪʦʢʫ ʚʦʜʠ ʚ ʙʦʨʦʟʥʽ ʚʠ-

ʟʥʘʯʘʶʪʴ ʧʦ ʪʘʢʠʭ ʟʘʣʝʞʥʦʩʪʷʭ. 
ʇʣʦʱʘ ʞʠʚʦʛʦ ʪʨʘʧʝʮʽʻʧʦʜʽʙʥʦʛʦ ʧʝʨʝʨʽʟʫ ʙʦʨʦʟʝʥ 
 

‫ ὦ •ϽὬϽὬ ȟ (1.61) 

 
ɿʤʦʯʝʥʠʡ ʧʝʨʠʤʝʪʨ ʙʦʨʦʟʥʠ 
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… ὦ ςϽὬ ρ • Ȣ (1.62) 

 
ɻʽʜʨʘʚʣʽʯʥʠʡ ʨʘʜʽʫʩ ʧʦʪʦʢʫ 
 

Ὑ ‫Ⱦ… Ȣ (1.63) 

 
ʐʚʠʜʢʽʩʪʴ ʪʝʯʽʾ ʚʦʜʠ ʥʘ ʧʦʯʘʪʢʫ ʙʦʨʦʟʥʠ 
 

ὺ ὅϽЍὙϽὍ ȟ (1.64) 

 
ʜʝ ὅ ï ʢʦʝʬʽʮʽʻʥʪ ʐʝʟʽ; 

 ˴ï ʫʢʣʦʥ ʙʦʨʦʟʥʠ. 
 
ʐʚʠʜʢʽʩʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʐʝʟʽ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ ʄ.ʄ. ʇʘʚʣʦ-

ʩʴʢʦʛʦ 
 

ὅ
ρ

ὲ
ϽὙ ȟ (1.65) 

 
ʜʝ ὲ ï ʢʦʝʬʽʮʽʻʥʪ ʰʦʨʩʪʢʦʩʪʽ ʙʦʨʦʟʥʠ; 

ώ ï ʧʦʢʘʟʥʠʢ ʩʪʫʧʝʥʷ, ʧʨʠ R < 1, ώ ρȟυЍὲ . 
 
ʐʚʠʜʢʽʩʪʴ ʨʫʭʫ ʚʦʜʠ ʚ ʙʦʨʦʟʥʽ ʽʟ ʫʤʦʚ ʥʝʨʦʟʤʠʚʘʥʦʩʪʽ ʥʝ ʧʦʚʠʥʥʘ 

ʧʝʨʝʚʠʱʫʚʘʪʠ vadm . ʗʢʱʦ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʚʦʜʠ ʚ ʙʦʨʦʟʥʽ ʧʝʨʝʚʠʱʫʻ ʜʦʧʫ-
ʩʪʠʤʫ, ʪʦ ʚ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʥʝʦʙʭʽʜʥʦ ʟʤʝʥʰʠʪʠ ʛʣʠʙʠʥʫ ʚʦʜʠ ʚ ʙʦʨʦʟʥʽ ʽ 
ʧʦʚʪʦʨʠʪʠ ʨʦʟʨʘʭʫʥʢʠ. 

ɺʠʪʨʘʪʫ ʚʦʜʠ ʚ ʙʦʨʦʟʥʽ ʚʩʪʘʥʦʚʣʶʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ 
 

ή̂ ὺϽȢ (1.66) ‫ 

 
ʊʨʠʚʘʣʽʩʪʴ ʧʦʣʠʚʫ ʚʠʟʥʘʯʘʶʪʴ ʽʟ ʫʤʦʚ ʚʙʠʨʘʥʥʷ ʚ ˇʨʫʥʪ ʰʘʨʫ ʚʦʜʠ, 

ʨʽʚʥʦʛʦ ʧʦʣʠʚʥʦʾ ʥʦʨʤʠ m. ɹʘʣʘʥʩ ʚʦʜʠ ʥʘ 1 ʧ.ʤ. ʥʘ ʧʦʯʘʪʢʫ ʙʦʨʦʟʥʠ ʚʠ-
ʨʘʞʘʻʪʴʩʷ ʪʘʢʠʤ ʨʽʚʥʷʥʥʷʤ 

 
άᴂϽὨ …ϽὑϽὸ  ȟ (1.67) 

 
ʜʝ d ï ʰʠʨʠʥʘ ʤʽʞʨʷʜʴ; 
ὑ ï ʩʝʨʝʜʥʽʡ ʢʦʝʬʽʮʽʻʥʪ ʬʽʣʴʪʨʘʮʽʾ ʟʘ ʧʝʨʰʫ ʛʦʜʠʥʫ; 

 

ὑ
ὑ

ρ ‌
 ȟ (1.68) 

 
άᴂ ï ʧʦʣʠʚʥʘ ʥʦʨʤʘ, ʤ; 
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…  ï ʟʤʦʯʝʥʠʡ ʧʝʨʠʤʝʪʨ ʙʦʨʦʟʥʠ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʢʘʧʽʣʷʨʥʠʭ ʚʣʘʩʪʠʚʦ-
ʩʪʝʡ ˇʨʫʥʪʫ 

 

… ὦ ςϽ‚ϽὬϽρ • ȟ (1.69) 

 
ʜʝ ‚ ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʢʘʧʽʣʷʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ˇʨʫʥʪʫ: ʜʣʷ ʩʫʧʽʱʘ-

ʥʠʭ ˇʨʫʥʪʽʚ ï 1,5, ʜʣʷ ʩʫʛʣʠʥʠʩʪʠʭ ï 2,0, ʜʣʷ ʛʣʠʥ ï 2,5.  
 

ɯʟ ʬʦʨʤʫʣʠ (1.67), ʤʦʞʥʘ ʟʥʘʡʪʠ ʪʨʠʚʘʣʽʩʪʴ ʧʦʣʠʚʫ 
 

ὸ
άᴂϽὨ

…Ͻὑ

ᶿ

 Ȣ (1.70) 

 
ʏʘʩ ʜʦʙʽʛʘʥʥʷ ʩʪʨʫʤʝʥʷ ʥʘ ʚʽʜʩʪʘʥʴ lx ʚʽʜ ʧʦʯʘʪʢʫ ʙʦʨʦʟʥʠ ʟ ʚʨʘʭʫ-

ʚʘʥʥʷʤ ʥʘʢʦʧʠʯʝʥʥʷ ʚʦʜʠ ʚ ʙʦʨʦʟʥʽ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ  
 

ὸ
…Ͻ‟ϽὑϽὰ

ή

ᶿ
 Ȣ (1.71) 

 
ʗʢʱʦ ʯʘʩ ʜʦʙʽʛʘʥʥʷ ʚʽʜʧʦʚʽʜʘʻ ʪʨʠʚʘʣʦʩʪʽ ʧʦʣʠʚʫ, ʪʦʙʪʦ t = tx, ʜʦʚ-

ʞʠʥʫ ʜʦʙʽʛʘʥʥʷ ʚʠʟʥʘʯʘʶʪʴ ʽʟ ʟʘʣʝʞʥʦʩʪʽ 
 

ὰ
ήϽὸ

…Ͻ‟Ͻὑ
 Ȣ (1.72) 

 
ʜʝ ‟ ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʟʘʛʘʣʴʥʠʡ ʦʙôʻʤ ʚʦʜʠ, ʱʦ ʧʦʜʘʻʪʴʩʷ ʚ 

ʙʦʨʦʟʥʫ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʥʠʞʯʝ ʜʦʚʞʠʥʠ ʜʦʙʽʛʘʥʥʷ. 
 

ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ‟ ʬʘʢʪʠʯʥʦ ʚʽʜʦʙʨʘʞʘʻ ʟʘʛʘʣʴʥʠʡ ʦʙôʻʤ ʚʦʜʠ, 
ʧʦʜʘʥʠʡ ʚ ʙʦʨʦʟʥʫ ʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 

 
‟ ρ ‟ ȟ (1.73) 

 
ʜʝ ‟ ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ, ʱʦ ʩʢʠʜʘʻʪʴʩʷ ʥʠʞʯʝ lx ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʪʨʽʙʥʦʛʦ ʦʙôʻʤʫ ʚʦʜʠ ʥʘ ʜʽʣʷʥʮʽ 
 

‟
ϽϽϽ

ǬϽϽ
 
Ǭ
ϽϽ‘ ρ ‌, (1.74) 

 
ʜʝ ‘ ρ ‌ ϽὬϽὦϽὰ ï ʦʙôʻʤ ʚʦʜʠ, ʱʦ ʩʪʽʢʘʻ ʥʠʞʯʝ ʜʽʣʷʥʢʠ lx ʧʽʩʣʷ ʧʨʠ-

ʧʠʥʝʥʥʷ ʾʾ ʧʦʜʘʯʽ ʚ ʙʦʨʦʟʥʫ; 
‘ ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ, ʷʢʘ ʟʘʣʠʰʠʣʘʩʴ ʥʘ ʜʽʣʷʥʮʽ 
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ὰ ʚ ʤʦʤʝʥʪ ʧʨʠʧʠʥʝʥʥʷ ʧʦʜʘʯʽ ʾʾ ʚ ʙʦʨʦʟʥʫ, ‘ . 

 
ʗʢʱʦ ʧʦʣʠʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʽ ʩʢʠʜʦʤ ʚ ʢʽʥʮʽ ʙʦʨʦʟʥʠ, ʪʦ ʾʾ ʜʦʚʞʠʥʫ 

ʧʨʠʡʤʘʶʪʴ ʨʽʚʥʦʶ ʜʦʚʞʠʥʽ ʜʦʙʽʛʘʥʥʷ lx. ʇʨʠ ʮʴʦʤʫ ʚʦʜʘ, ʱʦ ʩʢʠʜʘʻʪʴʩʷ, 
ʧʦʚʠʥʥʘ ʥʘʜʭʦʜʠʪʠ ʚ ʥʠʞʯʝ ʨʦʟʪʘʰʦʚʘʥʫ ʚʠʚʽʜʥʫ ʙʦʨʦʟʥʫ. 

ʇʨʠ ʧʦʣʠʚʽ ʙʝʟ ʩʢʠʜʫ ʜʦʚʞʠʥʠ ʧʦʣʠʚʥʠʭ ʙʦʨʦʟʝʥ ʧʦʚʠʥʥʽ ʧʝʨʝʚʠʱʫ-
ʚʘʪʠ ʜʦʚʞʠʥʫ ʜʦʙʽʛʘʥʥʷ lx. ɼʦʚʞʠʥʘ ʜʽʣʷʥʢʠ ʙʦʨʦʟʥʠ, ʱʦ ʧʝʨʝʚʠʱʫʻ ʜʦʚ-
ʞʠʥʫ ʜʦʙʽʛʘʥʥʷ, ʽʟ ʫʤʦʚ ʾʾ ʟʚʦʣʦʞʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʚʦʜʠ, ʱʦ ʩʪʽʢʘʻ ʥʠʞʯʝ lx 
ʙʫʜʝ 

 
ὰ̂ ὰϽ‟, (1.75) 

 

ʜʝ ὰ̂ ï ʧʦʣʠʚʥʘ ʜʦʚʞʠʥʘ ʙʦʨʦʟʥʠ, ʤ. 
 

ɺʠʪʨʘʪʘ ʚʦʜʠ ʥʘ ʧʦʯʘʪʢʫ ʙʦʨʦʟʥʠ ʽ ʪʨʠʚʘʣʽʩʪʴ ʧʦʣʠʚʫ ʪʘʢʦʞ, ʷʢ ʽ ʧʨʠ 
ʧʦʣʠʚʽ ʟʽ ʩʢʠʜʦʤ ʚ ʢʽʥʮʽ ʙʦʨʦʟʥʠ. 

ɺʽʜʩʪʘʥʴ ʤʽʞ ʙʦʨʦʟʥʘʤʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʧʫ ˇʨʫʥʪʫ ʽ ʬʦʨʤʠ ʧʦʧʝʨʝʯ-
ʥʦʛʦ ʧʝʨʝʨʽʟʫ ʙʦʨʦʟʥʠ. 

 
1.2.3 ʈʦʟʨʘʭʫʥʦʢ ʝʣʝʤʝʥʪʽʚ ʧʦʣʠʚʫ ʧʦ ʩʤʫʛʘʭ 
 
ʆʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ ʪʝʭʥʽʢʠ ʧʦʣʠʚʫ ʧʦ ʩʤʫʛʘʭ ï ʮʝ ʧʠʪʦʤʘ ʚʠʪʨʘʪʘ 

ʚʦʜʠ ʚ ʩʤʫʛʫ ( q ), ʪʨʠʚʘʣʽʩʪʴ ʧʦʣʠʚʫ ( t ) ʽ ʜʦʚʞʠʥʘ ʩʤʫʛʠ ( l ). 
ɼʦʧʫʩʪʠʤʘ ʚʝʣʠʯʠʥʘ ʧʠʪʦʤʦʛʦ ʩʪʨʫʤʝʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʘʢʠʤʠ ʫʤʦ-

ʚʘʤʠ: 
- ʚʽʜʧʦʚʽʜʥʽʩʪʶ ʰʚʠʜʢʦʩʪʽ ʩʪʽʢʘʥʥʷ ʧʦʣʠʚʥʦʾ ʚʦʜʠ ʧʦ ʧʦʚʝʨʭʥʽ ʧʦʣʷ ʽ 

ʰʚʠʜʢʦʩʪʽ ʧʦʛʣʠʥʘʥʥʷ ʚʦʜʠ ˇʨʫʥʪʦʤ, ʚʽʜʩʫʪʥʽʩʪʶ ʩʢʠʜʫ ʽ ʜʦʙʽʛʘʥʥʷ ʧʦʣʠʚ-
ʥʦʾ ʚʦʜʠ ʜʦ ʢʽʥʮʷ ʩʤʫʛʠ; 

- ʚʽʜʩʫʪʥʽʩʪʶ ʟʤʠʚʫ ˇʨʫʥʪʫ, ʪʦʙʪʦ ʰʚʠʜʢʽʩʪʶ ʩʪʽʢʘʥʥʷ ʚʦʜʠ ʧʦ ʩʤʫʟʽ 
ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 0,1-0,2 ʤ/ʩ. 

ʐʚʠʜʢʽʩʪʴ ʩʪʽʢʘʥʥʷ ʚʦʜʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʭʠʣʫ ʩʤʫʛʠ ʚ ʧʦʟʜʦʚʞʥʴʦʤʫ 
ʥʘʧʨʷʤʢʫ, ʚʠʩʦʪʠ ʰʘʨʫ ʽ ʰʦʨʩʪʢʦʩʪʽ ʩʤʫʛʠ. ɿʥʘʶʯʠ ʜʦʧʫʩʪʠʤʫ ʰʚʠʜʢʽʩʪʴ 
ʨʫʭʫ ʧʦ ʩʤʫʟʽ, ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʾʾ ʧʠʪʦʤʫ ʚʠʪʨʘʪʫ ʥʘ ʧʦʯʘʪʢʫ ʩʤʫʛʠ: 

 

ή ὺ Ͻ(1.76) ,‫ 

 
ʜʝ ὺ  ï ʜʦʧʫʩʪʠʤʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʚʦʜʠ ʚ ʩʤʫʟʽ, ʤ/ʩ; 
-ï ʧʣʦʱʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʧʦʪʦʢʫ ʦʜʥʦʛʦ ʧʦʛʦʥʥʦʛʦ ʤʝʪʨʘ ʥʘ ʧʦ ‫

ʯʘʪʢʫ ʩʤʫʛʠ, ʤ2; 
 

‫ ὬϽρ, (1.77) 

 
ʜʝ Ὤ ï ʚʠʩʦʪʘ ʰʘʨʫ ʚʦʜʠ ʥʘ ʧʦʯʘʪʢʫ ʩʤʫʛʠ, ʤ. 
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ʐʚʠʜʢʽʩʪʴ ʨʫʭʫ ʚʦʜʠ ʚ ʩʤʫʟʽ ʤʦʞʝ ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʘ ʟʘ ʬʦʨʤʫʣʦʶ 

ʐʝʟʽ 
 

ὺ ὅϽЍὙϽὍ, (1.78) 

 
ʜʝ ὅ ï ʢʦʝʬʽʮʽʻʥʪ ʐʝʟʽ, ʷʢʠʡ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ 

 

ὅ
ϽЍ

, (1.79) 

 
ʜʝ ὲ ï ʢʦʝʬʽʮʽʻʥʪ ʰʦʨʩʪʢʦʩʪʽ ʧʦʚʝʨʭʥʽ ʧʦʣʷ, ʱʦ ʜʦʨʽʚʥʶʻ 1,4-4,0, ʟʘʣʝʞʥʦ 

ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʦʙʨʦʙʢʠ ˇʨʫʥʪʫ, ʚʠʛʣʷʜʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫ-
ʣʴʪʫʨ (ʪʘʙʣ. 1.15). 

 
ʊʘʙʣʠʮʷ 1.15 ï ɿʘʣʝʞʥʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʘ ʰʦʨʩʪʢʦʩʪʽ ʧʦʚʝʨʭʥʽ ʧʦʣʷ ʚʽʜ 

ʭʘʨʘʢʪʝʨʫ ʧʦʚʝʨʭʥʽ 

ʇʦʚʝʨʭʥʷ ʧʦʣʷ ʂʦʝʬʽʮʽʻʥʪ h ʦʨʩʪʢʦʩʪʽ 

ʉʚʽʞʦʩʢʦʰʝʥʘ ʙʘʛʘʪʦʨʽʯʥʘ ʪʨʘʚʘ 1,4 

ɿʦʨʘʥʘ ʧʦʚʝʨʭʥʷ ʟ ʨʦʩʣʠʥʥʽʩʪʶ ʚʽʜ ʩʭʦʜʽʚ ʜʦ ʧʦʚ-
ʥʦʛʦ ʟʘʪʽʥʝʥʥʷ 

2,0 

ɹʘʛʘʪʦʨʽʯʥʽ ʪʨʘʚʠ ʽ ʦʜʥʦʨʽʯʥʽ ʢʫʣʴʪʫʨʠ ʚʫʟʴʢʦʾ ʩʽʚʙʠ 
ʟ ʜʦʙʨʝ ʨʦʟʚʠʥʫʪʦʶ ʨʦʩʣʠʥʥʽʩʪʶ 

4,0 

 
ʇʨʠ ʧʦʣʠʚʽ ʧʦ ʩʤʫʛʘʭ ʚʝʣʠʯʠʥʘ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʨʘʜʽʫʩʫ ʙʣʠʟʴʢʘ ʜʦ ʛʣʠ-

ʙʠʥʠ ʰʘʨʫ ʚʦʜʠ ʥʘ ʩʤʫʟʽ. ʊʦʤʫ 
 

ὺ ὅϽЍὙϽὍ
ϽϽЍ

, (1.80) 

 
ʊʦʜʽ ʛʣʠʙʠʥʘ ʚʦʜʠ ʥʘ ʩʤʫʟʽ 
 

Ὤ  ὺ
ὲ

ψχϽЍὍ
 (1.81) 

 
ɺʽʜʧʦʚʽʜʥʦ ʧʠʪʦʤʘ ʚʠʪʨʘʪʘ ʥʘ ʧʦʯʘʪʢʫ ʩʤʫʛʠ 
 

ή  ὺ ϽὬ
 ὺ Ͻὲ

ψχϽЍὍ
 (1.82) 

 
ʊʨʠʚʘʣʽʩʪʴ ʧʦʣʠʚʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʽʟ ʫʤʦʚ ʚʙʠʨʘʥʥʷ ʚ ˇʨʫʥʪ ʰʘʨʫ ʚʦʜʠ, 

ʨʽʚʥʦʛʦ ʧʦʣʠʚʥʽʡ ʥʦʨʤʽ: 
 

ὸ άȾὑ , (1.83) 
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ʜʝ ά ï ʰʘʨ ʚʦʜʠ, ʨʽʚʥʠʡ ʧʦʣʠʚʥʽʡ ʥʦʨʤʽ, ʤ; 
ὑ  ï ʩʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʚʙʠʨʘʥʥʷ ʟʘ ʧʝʨʰʫ ʛʦʜʠʥʫ, ʤ/ʛʦʜ., ʷʢʘ ʚʠʟʥʘ-

ʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ (1.68). 
 
ʇʨʠʡʤʘʶʯʠ ʪʨʠʚʘʣʽʩʪʴ ʧʦʣʠʚʫ t ʟʘ ʬʦʨʤʫʣʦʶ (1.79), ʜʦʚʞʠʥʫ ʜʦʙʽ-

ʛʘʥʥʷ ʩʪʨʫʤʝʥʷ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ 
 

ὰ
Ͻ

Ͻ
, (1.84) 

 
ʜʝ ὰï ʚʽʜʩʪʘʥʴ, ʷʢʫ ʧʨʦʭʦʜʠʪʴ ʬʨʦʥʪ ʟʚʦʣʦʞʝʥʥʷ ʟʘ ʯʘʩ t; 
‒ ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʟʘʛʘʣʴʥʠʡ ʦʙôʻʤ ʚʦʜʠ, ʧʦʜʘʥʠʡ ʚ ʩʤʫʛʫ 

ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʥʠʞʯʝ ʜʦʚʞʠʥʠ ʜʦʙʽʛʘʥʥʷ: 
 

‒ ρ ‒, (1.85 

 
ʜʝ ‒ ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ, ʱʦ ʩʢʠʜʘʻʪʴʩʷ ʥʠʞʯʝ lx ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʪʨʽʙʥʦʛʦ ʦʙôʻʤʫ ʥʘ ʜʽʣʷʥʮʽ 
 

‒
ǬϽ
 ὬϽὰ ὬϽ

Ǭ
, (1.86) 

 
ʜʝ ό ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ, ʷʢʘ ʟʘʣʠʰʠʣʘʩʴ ʥʘ ʜʽʣʷʥʮʽ 

lx ʚ ʤʦʤʝʥʪ ʧʨʠʧʠʥʝʥʥʷ ʾʾ ʧʦʜʘʯʽ ʚ ʩʤʫʛʫ ï u = 2/3 ï 3/4. 
 
ʗʢʱʦ ʧʦʣʠʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʽ ʩʢʠʜʦʤ ʚ ʢʽʥʮʽ ʩʤʫʛʠ, ʪʦ ʾʾ ʜʦʚʞʠʥʘ ʧʨʠʡ-

ʤʘʻʪʴʩʷ ʨʽʚʥʦʶ ʜʦʚʞʠʥʽ ʜʦʙʽʛʘʥʥʷ lx. ʇʨʠ ʧʦʣʠʚʽ ʙʝʟ ʩʢʠʜʫ ʜʦʚʞʠʥʘ ʧʦʣʠ-
ʚʥʦʾ ʩʤʫʛʠ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ lx. 

ɼʦʚʞʠʥʘ ʜʽʣʷʥʢʠ ʩʤʫʛʠ, ʱʦ ʧʝʨʝʚʠʱʫʻ ʜʦʚʞʠʥʫ ʜʦʙʽʛʘʥʥʷ, ʚʠʟʥʘʯʘ-
ʻʪʴʩʷ ʽʟ ʫʤʦʚʠ ʡʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʚʦʜʠ, ʱʦ ʩʪʽʢʘʻ ʥʠʞʯʝ ʮʴʦʤʫ 
ʚʠʧʘʜʢʫ ʜʦʚʞʠʥʘ ʩʤʫʛʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 

 
ὰ ὰϽ‒, (1.87) 

 
ʜʝ ὰ ï ʧʦʚʥʘ ʜʦʚʞʠʥʘ ʩʤʫʛʠ, ʤ. 

 
ʊʨʠʚʘʣʽʩʪʴ ʧʦʣʠʚʫ ʪʘʢʘ ʞ, ʷʢ ʧʨʠ ʧʦʣʠʚʽ ʟʽ ʩʢʠʜʦʤ ʚ ʢʽʥʮʽ ʩʤʫʛʠ.  
ɺʠʪʨʘʪʘ ʚʦʜʠ ʚ ʩʤʫʛʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 
 

ὗ ὄϽή, (1.88) 

 
ʜʝ ὄ ï ʰʠʨʠʥʘ ʩʤʫʛʠ, ʤ. 
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ʐʠʨʠʥʫ ʩʤʫʛʠ B ʧʨʠʡʤʘʶʪʴ ʚʽʜ 1,8 (ʚʫʟʴʢʽ ʩʤʫʛʠ) ʜʦ 10-30 ʤ (ʰʠʨʦʢʽ 
ʩʤʫʛʠ). ʅʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʩʤʫʛʠ ʰʠʨʠʥʦʶ 3,6-4,2 ʤ. ʐʠʨʦʢʽ ʩʤʫʛʠ 
ʚʣʘʰʪʦʚʫʶʪʴ ʥʘ ʨʝʪʝʣʴʥʦ ʩʧʣʘʥʦʚʘʥʠʭ ʧʣʦʱʘʭ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʧʦʧʝʨʝʯ-
ʥʠʭ ʧʦʭʠʣʽʚ. 

ɺʠʩʦʪʘ ʦʙʤʝʞʫʚʘʣʴʥʠʭ ʚʘʣʠʢʽʚ ʅ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʪʨʘʪʠ ʚʦʜʠ ʚ ʩʤʫʟʽ, 
ʚʝʣʠʯʠʥʠ ʧʦʟʜʦʚʞʥʽʭ ʽ ʧʦʧʝʨʝʯʥʠʭ ʧʦʭʠʣʽʚ (ʚʽʜ 0,1 ʜʦ 0,25 ʤ). 

 
1.3 ʈʦʟʨʘʭʫʥʦʢ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʽʢʠ ʧʦʣʠʚʫ ʧʨʠ ʢʨʘʧʣʠʥʥʦʤʫ ʟʨʦ-

ʰʝʥʥʽ 
 

ʇʨʠ ʨʦʟʨʘʭʫʥʢʫ ʪʝʭʥʽʢʠ ʧʦʣʠʚʫ ʧʨʠ ʢʨʘʧʣʠʥʥʦʤʫ ʟʨʦʰʝʥʽ ʥʝʦʙʭʽʜʥʦ 
ʚʠʟʥʘʯʠʪʠ: 

- ʚʠʪʨʘʪʫ ʢʨʘʧʝʣʴʥʠʮʽ ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ˇʨʫʥʪʫ ʽ ʧʦʪʨʽʙʥʦʾ ʯʘʩʪʢʠ ʟʚʦ-
ʣʦʞʝʥʥʷ ʧʣʦʱʽ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ; 

- ʚʽʜʩʪʘʥʴ ʤʽʞ ʢʨʘʧʝʣʴʥʠʮʷʤʠ ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʪʨʘʪʠ ʽ ʪʠʧʫ ˇʨʫʥʪʫ; 
- ʪʨʠʚʘʣʽʩʪʴ ʧʦʣʠʚʫ ʽ ʥʦʨʤʫ ʚʦʜʦʧʦʜʘʯʽ ʦʜʥʽʻʶ ʢʨʘʧʝʣʴʥʠʮʝʶ; 
- ʧʦʣʠʚʥʫ ʥʦʨʤʫ. 
ʆʜʥʘ ʽʟ ʧʝʨʝʚʘʛ ʢʨʘʧʣʠʥʥʦʛʦ ʟʨʦʰʝʥʥʷ ï ʙʽʣʴʰ ʪʦʯʥʝ ʨʝʛʫʣʶʚʘʥʥʷ 

ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ ˇʨʫʥʪʫ (ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʩʧʦʩʦʙʘʤʠ) ʟ ʚʨʘʭʫʚʘʥʥʷʤ 
ʚʠʤʦʛ ʨʦʩʣʠʥ, ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʷʢʦʛʦ ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʚʦ-
ʣʦʞʝʥʥʷ ˇʨʫʥʪʫ ʧʨʠ ʮʴʦʤʫ ʩʧʦʩʦʙʽ ʧʦʣʠʚʫ, ʪʦʙʪʦ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʤʦʯʫ-
ʚʘʥʥʷ, ʨʦʟʧʦʜʽʣ ʽ ʧʝʨʝʨʦʟʧʦʜʽʣ ʚʦʣʦʛʠ ʚ ʧʨʦʮʝʩʽ ʧʦʣʠʚʫ ʽ ʧʽʩʣʷ ʥʴʦʛʦ. 

ɺʠʪʨʘʪʘ ʢʨʘʧʝʣʴʥʠʮʽ ʚʠʙʠʨʘʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ˇʨʫʥʪʫ ʽ ʯʘʩʪʢʠ 
ʧʣʦʱʽ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʟʚʦʣʦʞʝʥʥʶ. 

ʏʘʩʪʢʘ ʧʣʦʱʽ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʟʚʦʣʦʞʝʥʥʶ ʢʨʘʧʝ-
ʣʴʥʠʮʷʤʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʣʽʤʘʪʠʯʥʦʾ ʟʦʥʠ, ʪʠʧʫ ˇʨʫʥʪʫ, ʚʠʪʨʘʪʠ ʢʨʘʧʝʣʴ-
ʥʠʮʽ, ʩʭʝʤʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʨʘʧʝʣʴʥʠʮʴ ʥʘ ʧʦʣʠʚʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʽ. ɼʣʷ 
ʚʠʟʥʘʯʝʥʥʷ ʯʘʩʪʢʠ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʟʚʦʣʦʞʝʥʥʶ, ʥʝʦʙʭʽ-
ʜʥʦ ʟʥʘʪʠ ʧʣʦʱʫ, ʱʦ ʟʚʦʣʦʞʫʻʪʴʩʷ ʦʜʥʽʻʶ ʢʨʘʧʝʣʴʥʠʮʝʶ, ʽ ʩʭʝʤʫ ʾʭ ʨʦʟ-
ʪʘʰʫʚʘʥʥʷ ʥʘ ʧʦʣʠʚʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʽ. ʉʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʨʘʧʝʣʴ-
ʥʠʮɹ ʥʘ ʥʴʦʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʣʦʱʽ ʞʠʚʣʝʥʥʷ ʽ ʩʭʝʤʠ ʧʦʩʘʜʢʠ ʨʦʩʣʠʥ. ʅʘ 
ʨʠʩ. 1.10 ʥʘʚʝʜʝʥʽ ʜʚʽ ʩʭʝʤʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʨʘʧʝʣʴʥʠʮʴ ʥʘ ʧʦʣʠʚʥʦʤʫ 
ʪʨʫʙʦʧʨʦʚʦʜʽ. 
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ʈʠʩʫʥʦʢ 1.10 ï ʈʦʟʪʘʰʫʚʘʥʥʷ ʢʨʘʧʝʣʴʥʠʮʴ ʥʘ ʧʦʣʠʚʥʦʤʫ ʪʨʫʙʦʧʨʦ-

ʚʦʜʽ: ʘ ï ʜʚʽ ʢʨʘʧʝʣʴʥʠʮʽ ʥʘ ʦʜʥʝ ʜʝʨʝʚʦ; ʙ ï ʩʫʮʽʣʴʥʘ ʩʤʫʛʘ ʟʚʦʣʦʞʝʥʥʷ; 
1 ï ʨʦʩʣʠʥʘ; 2 ï ʢʨʘʧʝʣʴʥʠʮʷ 

 
ʉʭʝʤʘ ʘ ï ʜʚʽ ʢʨʘʧʝʣʴʥʠʮʽ ʥʘ ʦʜʥʫ ʨʦʩʣʠʥʫ (ʜʝʨʝʚʦ); ʙ ï ʢʨʘʧʝʣʴʥʠʮʽ 

ʨʦʟʪʘʰʦʚʫʶʪʴ ʟ ʪʘʢʠʤ ʨʦʟʨʘʭʫʥʢʦʤ, ʱʦʙ ʚʟʜʦʚʞ ʧʦʣʠʚʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʫ 
ʫʪʚʦʨʠʣʘʩʴ ʩʫʮʽʣʴʥʘ ʩʤʫʛʘ ʟʚʦʣʦʞʝʥʥʷ. ʗʢʱʦ ʚʽʜʩʪʘʥʴ ʤʽʞ ʜʝʨʝʚʘʤʠ ʚ 
ʨʷʜʫ ʙʽʣʴʰʝ 2dʢ , ʤʦʞʫʪʴ ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʽ ʜʚʽ ʢʨʘʧʝʣʴʥʠʮʽ ʥʘ ʦʜʥʝ ʜʝ-
ʨʝʚʦ. ʗʢʱʦ ʞ ʚʦʥʦ ʤʝʥʰʝ 2dʢ , (ʜʝ dʢ ï ʜʽʘʤʝʪʨ ʦʩʝʨʝʜʢʫ ʟʚʦʣʦʞʝʥʥʷ ʦʜ-
ʥʽʻʶ ʢʨʘʧʝʣʴʥʠʮʝʶ) ʜʦʮʽʣʴʥʦ ʩʪʚʦʨʶʚʘʪʠ ʩʫʮʽʣʴʥʫ ʩʤʫʛʫ ʟʚʦʣʦʞʝʥʥʷ ʨʦ-
ʩʣʠʥ. 

 
1.3.1 ʈʦʟʨʘʭʫʥʦʢ ʯʘʩʪʢʠ ʧʣʦʱʽ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ, ʟʚʦʣʦʞʫʚʘʥʠʭ 

ʢʨʘʧʝʣʴʥʠʤ ʩʧʦʩʦʙʦʤ 
 
ʈʦʟʨʘʭʫʥʦʢ ʚʝʜʝʪʴʩʷ ʚ ʪʘʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: 
- ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ˇʨʫʥʪʫ ʚʠʟʥʘʯʘʶʪʴ ʜʽʘʤʝʪʨ ʟʦʥʠ ʟʚʦʣʦʞʝʥʥʷ ʜʣʷ 

ʟʘʜʘʥʠʭ ʚʠʪʨʘʪ ʢʨʘʧʝʣʴʥʠʮʴ qʢ (ʨʠʩ. 1.11) ; 
- ʚʠʟʥʘʯʘʶʪʴ ʧʣʦʱʫ ʟʚʦʣʦʞʝʥʥʷ ʦʜʥʽʻʶ ʢʨʘʧʝʣʴʥʠʮʝʶ ; ‫ʢ 
- ʚʠʙʠʨʘʶʪʴ ʩʭʝʤʠ ʨʦʟʤʽʱʝʥʥʷ ʢʨʘʧʝʣʴʥʠʮʴ ʥʘ ʧʦʣʠʚʥʦʤʫ ʪʨʫʙʦʧ-

ʨʦʚʦʜʽ; 
- ʚʠʟʥʘʯʘʶʪʴ ʧʣʦʱʫ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʟʚʦʣʦʞʝʥʥʶ. 
ʏʘʩʪʢʫ ʧʣʦʱʽ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ ʚʠʟʥʘʯʘʶʪʴ ʟʘʣʝʞʥʦ ʚʽʜ ʩʭʝʤʠ ʨʦʟ-

ʪʘʰʫʚʘʥʥʷ ʢʨʘʧʝʣʴʥʠʮʴ: 
- ʧʨʠ ʣʦʢʘʣʴʥʦʤʫ ʟʚʦʣʦʞʝʥʽ ʥʘʚʢʦʣʦ ʦʢʨʝʤʠʭ ʨʦʩʣʠʥ (ʧʦʣʠʚ ʩʘʜʫ) 
 

Ὓ
Ͻ̋ ; (1.89) 

 
- ʧʨʠ ʩʤʫʛʦʚʦʤʫ ʟʚʦʣʦʞʝʥʥʽ ʚʟʜʦʚʞ ʨʷʜʢʘ ʨʦʩʣʠʥ (ʧʦʣʠʚ ʦʚʦʯʽʚ) 
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Ὓ ̋ ; (1.90) 

 
ʜʝ n ï ʢʽʣʴʢʽʩʪʴ ʢʨʘʧʝʣʴʥʠʮʴ ʥʘ ʦʜʥʝ ʜʝʨʝʚʦ, (1-2 ʰʪ.); 
̋‫  ï ʧʣʦʱʘ ʞʠʚʣʝʥʥʷ ʦʜʥʽʻʶ ʢʨʘʧʝʣʴʥʠʮʝʶ, ʤ2 

 

̋‫
Ͻ̋  ; (1.91) 

 
ὥ ὦ ï ʩʭʝʤʘ ʧʦʩʘʜʢʠ ʜʝʨʝʚ (a ï ʚʽʜʩʪʘʥʴ ʤʽʞ ʜʝʨʝʚʘʤʠ ʚ ʨʷʜʫ ʤ, b ï 

ʚʽʜʩʪʘʥʴ ʤʽʞ ʨʷʜʘʤʠ ʨʦʩʣʠʥ, ʤ); 
ὰ̋ ï ʰʠʨʠʥʘ ʩʤʫʛʠ ʟʚʦʣʦʞʝʥʥʷ, ʤ. 
 

 
ʈʠʩʫʥʦʢ 1.11 ï ɿʘʣʝʞʥʽʩʪʴ ʜʽʘʤʝʪʨʘ ʟʦʥ ʟʚʦʣʦʞʝʥʥʷ dʢ [4]: 1 ï ʧʽʱʘʥʽ; 

2 ï ʩʫʧʽʱʘʥʽ; 3 ï ʩʝʨʝʜʥʽ ʩʫʛʣʠʥʢʠ; 4 ï ʚʘʞʢʽ ʩʫʛʣʠʥʢʠ; 5 ï ʛʣʠʥʠʩʪʽ ˇʨʫʥʪʠ  
 
ʇʨʠ ʩʤʫʛʦʚʦʤʫ ʟʚʦʣʦʞʝʥʥʽ ʤʦʞʥʘ ʧʨʠʡʥʷʪʠ lʢ = dʢ . 
ɼʣʷ ʟʨʦʰʝʥʥʷ ʚʠʙʠʨʘʶʪʴ ʪʘʢʽ ʢʨʘʧʝʣʴʥʠʮʽ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʟʚʦʣʦ-

ʞʠʪʠ ʧʦʪʨʽʙʥʫ ʧʣʦʱʫ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ. ʇʦʪʨʽʙʥʝ ʟʥʘʯʝʥʥʷ S ʤʦʞʝ ʙʫʪʠ 
ʦʪʨʠʤʘʥʝ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʢʨʘʧʝʣʴʥʠʮʴ ʟ ʙʽʣʴʰʦʶ ʚʠʪʨʘʪʦʶ. 

 
1.3.2 ʈʦʟʨʘʭʫʥʦʢ ʧʦʣʠʚʥʦʾ ʥʦʨʤʠ ʧʨʠ ʢʨʘʧʣʠʥʥʦʤʫ ʟʨʦʰʝʥʥʽ 
 
ɺʝʣʠʯʠʥʘ ʧʦʣʠʚʥʦʾ ʥʦʨʤʠ ʤʦʞʝ ʙʫʪʠ ʨʦʟʨʘʭʦʚʘʥʘ ʧʦ ʨʽʟʥʠʮʽ ʚʦʣʦʛʦ-

ʟʘʧʘʩʽʚ ʚ ʟʦʥʽ ʟʚʦʣʦʞʝʥʥʷ ʜʦ ʽ ʧʽʩʣʷ ʧʦʣʠʚʫ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ 
ʩʧʦʩʦʙʽʚ ʧʦʣʠʚʫ ʧʨʠ ʢʨʘʧʣʠʥʥʦʤʫ ʟʨʦʰʝʥʽ ʚʦʣʦʛʽʩʪʴ ˇʨʫʥʪʫ ʨʦʟʧʦʜʽʣʷ-
ʻʪʴʩʷ ʥʝʨʽʚʥʦʤʽʨʥʦ ʷʢ ʧʦ ʚʩʽʡ ʟʨʦʰʫʚʘʥʽʡ ʧʣʦʱʽ, ʪʘʢ ʽ ʚ ʟʦʥʽ ʟʚʦʣʦʞʝʥʥʷ 
ʦʜʥʽʻʾ ʢʨʘʧʝʣʴʥʠʮʽ. ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʦʣʠʚʥʦʾ ʥʦʨʤʠ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫ-
ʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʟʚʦʣʦʞʝʥʥʷ ʧʨʠ ʮʴʦʛʦ ʩʧʦʩʦʙʫ ʧʦʣʠʚʫ. 

ʇʦʣʠʚʥʫ ʥʦʨʤʫ ʧʨʠ ʢʨʘʧʣʠʥʥʦʤʫ ʟʨʦʰʝʥʥʽ (ʤ3/ʛʘ) ʤʦʞʥʘ ʚʠʟʥʘʯʘʪʠ 
ʟʘ ʬʦʨʤʫʣʦʶ 
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ά̋ ρππϽ‎ϽὬϽὶ̋Ͻ‍̊ ˏ ‍  ϽὛ , (1.92) 

 
ʜʝ ‎ ï ʱʽʣʴʥʽʩʪʴ ˇʨʫʥʪʫ, ʪ/ʤ3; 

h ï ʛʣʠʙʠʥʘ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʢʦʨʝʥʝʚʤʽʩʥʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ, ʤ; 
ὶ̋ ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʚʦʣʦʛʠ ʚ ʟʦʥʽ 

ʟʚʦʣʦʞʝʥʥʷ ʧʽʩʣʷ ʧʦʣʠʚʫ;  
‍̊  ˏï ʚʦʣʦʛʽʩʪʴ ˇʨʫʥʪʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʥʘʡʤʝʥʰʽʡ ʚʦʣʦʛʦʻʤʢʦʩʪʽ, % ʚʽʜ 

ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʾ ʤʘʩʠ ˇʨʫʥʪʫ; 
‍    ï ʤʽʥʽʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘ ʚʦʣʦʛʽʩʪʴ ˇʨʫʥʪʫ ʚ ʟʦʥʽ ʟʚʦʣʦʞʝʥʥʷ, %. 

 
ʆʙôʻʤ ʚʦʜʦʧʦʜʘʯʽ ʦʜʥʽʻʶ ʢʨʘʧʝʣʴʥʠʮʝʶ (ʣ) ʚʩʪʘʥʦʚʣʶʶʪʴ ʟʘ ʬʦʨ-

ʤʫʣʦʶ 
 

ὗ̋
Ͻ̋

̋
 , (1.93) 

 
ʜʝ ὔ̋ ï ʢʽʣʴʢʽʩʪʴ ʢʨʘʧʝʣʴʥʠʮʴ ʥʘ 1 ʛʘ. 

 
1.3.3 ʈʦʟʨʘʭʫʥʦʢ ʪʨʠʚʘʣʦʩʪʽ ʧʦʣʠʚʫ ʧʨʠ ʢʨʘʧʣʠʥʥʦʤʫ ʟʨʦʰʝʥʥʽ 

 
ʈʦʟʨʘʭʫʥʦʢ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʯʘʩʫ ʧʦʜʘʯʽ ʥʝʦʙʭʽʜʥʦʛʦ ʦʙôʻʤʫ 

ʚʦʜʠ ʢʦʞʥʦʶ ʢʨʘʧʝʣʴʥʠʮʝʶ. ʇʨʠ ʮʴʦʤʫ ˇʨʫʥʪ ʧʦʚʠʥʝʥ ʙʫʪʠ ʟʚʦʣʦʞʝʥʠʡ 
ʥʘ ʛʣʠʙʠʥʫ ʘʢʪʠʚʥʦʛʦ ʰʘʨʫ. ʆʪʞʝ, ʪʨʠʚʘʣʽʩʪʴ ʧʦʣʠʚʫ ʧʦʚʠʥʥʘ ʚʩʪʘʥʦʚʣʶ-
ʚʘʪʠʩʴ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ ʟʚʦʣʦʞʝʥʥʷ ˇʨʫʥʪʫ ʧʨʠ ʮʴʦʤʫ ʩʧʦʩʦʙʽ 
ʧʦʣʠʚʫ. 

ʗʢʱʦ ʚʝʣʠʯʠʥʘ ʧʦʣʠʚʥʦʾ ʥʦʨʤʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙ-
ʣʠʚʦʩʪʝʡ ʟʚʦʣʦʞʝʥʥʷ ˇʨʫʥʪʫ ʧʨʠ ʢʨʘʧʣʠʥʥʦʤʫ ʟʨʦʰʝʥʥʽ, ʪʦ ʪʨʠʚʘʣʽʩʪʴ ʧʦ-
ʣʠʚʫ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 

 

ὸ̋
Ͻ̋

Ͻ̋̋
 , (1.94) 

 
ʜʝ ὸ̋ ï ʪʨʠʚʘʣʽʩʪʴ ʧʦʣʠʚʫ, ʛʦʜ. 
ή̋ ï ʚʠʪʨʘʪʘ ʦʜʥʽʻʾ ʢʨʘʧʝʣʴʥʠʮʽ (ʝʤʽʪʝʨʘ), ʣ/ʛʦʜ. 

 
ʊʨʠʚʘʣʽʩʪʴ ʧʦʣʠʚʫ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʘ ʪʘʢʦʞ ʟʘ ʬʦʨʤʫʣʦʶ 
 

ὸ̋ ̋

̋
 , (1.95) 

 
1.3.4 ʇʨʠʢʣʘʜ ʨʦʟʨʘʭʫʥʢʫ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʽʢʠ ʧʦʣʠʚʫ ʢʨʘʧʣʠʥʥʠʤ 

ʩʧʦʩʦʙʦʤ ʩʘʜʫ 
 
ɺʧʨʘʚʘ 3.1 
ʈʦʟʨʘʭʫʥʦʢ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʽʢʠ ʧʦʣʠʚʫ ʢʨʘʧʣʠʥʥʠʤ ʩʧʦʩʦʙʦʤ ʩʘʜʫ 
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(ʷʙʣʫʥʷ) 
ɼʘʥʦ:  
1. ˆʨʫʥʪ ï ʯʦʨʥʦʟʝʤ ʟʚʠʯʘʡʥʠʡ ʚʘʞʢʦʩʫʛʣʠʥʦʢʦʚʠʡ (ʛʣʠʥʠʩʪʽ). 
2. ʉʭʝʤʘ ʧʦʩʘʜʢʠ ʜʝʨʝʚ ï 4 ɉ 3. 
3. ɺʦʣʦʛʽʩʪʴ ˇʨʫʥʪʫ ʧʨʠ ʅɺ ï 26,0 %. 
4. ʂʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʚʦʣʦʛʠ ʚ 

ʟʦʥʽ ʟʚʦʣʦʞʝʥʥʷ ʧʽʩʣʷ ʧʦʣʠʚʫ ï 0,95. 
5. ɻʣʠʙʠʥʘ ʘʢʪʠʚʥʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ ï 1,5 ʤ. 
6. ʄʽʥʽʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘ ʚʦʣʦʛʽʩʪʴ ˇʨʫʥʪʫ ʧʝʨʝʜ ʧʦʣʠʚʦʤ ï 75 % 

ʚʽʜ ʅɺ. 
7. ʑʽʣʴʥʽʩʪʴ ˇʨʫʥʪʫ ï 1,30 ʛ/ʩʤ3. 
8. ɺʠʪʨʘʪʘ ʢʨʘʧʝʣʴʥʠʮʽ 4 ʣ/ʛʦʜ. 
9. ʅʘ ʦʜʥʝ ʜʝʨʝʚʦ ʚʩʪʘʥʦʚʣʝʥʦ 2 ʢʨʘʧʝʣʴʥʠʮʽ.  
ʅʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ:  
1. ʏʘʩʪʢʫ ʧʣʦʱʽ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ. 
2. ʇʦʣʠʚʥʫ ʥʦʨʤʫ. 
3. ʊʨʠʚʘʣʽʩʪʴ ʧʦʣʠʚʫ ʜʣʷ ʚʠʜʘʯʽ ʧʦʣʠʚʥʦʾ ʥʦʨʤʠ.  
 
ʈʦʟʚôʷʟʦʢ 
1. ɼʽʘʤʝʪʨ ʟʦʥʠ ʟʚʦʣʦʞʝʥʥʷ (dʢ) ʜʣʷ ʟʘʜʘʥʦʛʦ ʪʠʧʫ ˇʨʫʥʪʫ ʽ ʧʨʠʡʥʷ-

ʪʦʾ ʚʠʪʨʘʪʠ ʢʨʘʧʝʣʴʥʠʮʴ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʢʨʠʚʠʤʠ ʟʘʣʝʞʥʦʩʪʽ ʥʘʚʝʜʝʥʦʾ ʥʘ 
ʨʠʩ. 1.11. ɼʣʷ ʢʨʘʧʝʣʴʥʠʮʴ ʚʠʪʨʘʪʦʶ 4 ʣ/ʛʦʜ. ʽ ʚʘʞʢʦʩʫʛʣʠʥʢʦʚʠʭ ˇʨʫʥʪʽʚ 
dʢ = 1,60 ʤ. ʊʦʜʽ ʧʣʦʱʘ ʞʠʚʣʝʥʥʷ ʦʜʥʽʻʶ ʢʨʘʧʝʣʴʥʠʮʝʶ ʩʢʣʘʜʝ ʟʘ ʬʦʨʤʫ-
ʣʦʶ (1.91)  

 

̋‫
Ͻ̋  = 

Ͻȟ
 = 2,01 ʤ2. 

 
ʇʨʠ ʨʦʟʪʘʰʫʚʘʥʥʽ ʜʚʦʭ ʢʨʘʧʝʣʴʥʠʮʴ ʥʘ ʦʜʥʝ ʜʝʨʝʚʦ ʽ ʟʘʜʘʥʦʶ ʩʭʝ-

ʤʦʶ ʧʦʩʘʜʢʠ ʜʝʨʝʚ ʯʘʩʪʢʘ ʧʣʦʱʽ ʞʠʚʣʝʥʥʷ ʩʢʣʘʜʝ ʟʘ ʬʦʨʤʫʣʦʶ (1.89) 
 

Ὓ
Ͻ̋ = 

Ͻȟ
 = 0,335. 

 
2. ʇʦʣʠʚʥʘ ʥʦʨʤʘ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ ʬʦʨʤʫʣʦʶ (1.92) ʩʢʣʘʜʝ 
 

ά̋ ρππϽ‎ϽὬϽὶ̋Ͻ‍̊ ˏ ‍  ϽὛ =  
 

ρππϽρȟσπϽρȟυπϽπȟωυϽςφȟπ πȟχυςφȟπϽπȟσσυστπ ʤ3/ʛʘ. 
 

ʇʨʠ ʫʩʪʘʥʦʚʮʽ ʥʘ ʦʜʥʝ ʜʝʨʝʚʦ ʜʚʦʭ ʢʨʘʧʝʣʴʥʠʮʴ, ʾʭ ʢʽʣʴʢʽʩʪʴ ʥʘ 1 ʛʘ 
ʧʦʚʠʥʥʘ ʩʪʘʥʦʚʠʪʠ 

 
ὔ̋ ςϽὔ̅  , 
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ʜʝ Nʜ ï ʢʽʣʴʢʽʩʪʴ ʜʝʨʝʚ ʥʘ 1 ʛʘ. 
 

ʇʨʠ ʚʽʜʦʤʽʡ ʩʭʝʤʽ ʧʦʩʘʜʢʠ ʜʝʨʝʚ Nʜ =  =  = 833 ʰʪ. 

ʊʦʜʽ ʥʘ 1 ʛʘ ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ Nʢ = 2 Ŀ 833 = 1666 ʰʪ. ʢʨʘʧʝʣʴ-
ʥʠʮʴ. ʂʦʞʥʘ ʢʨʘʧʝʣʴʥʠʮʷ ʧʦʚʠʥʥʘ ʚʠʣʠʪʠ ʟʛʽʜʥʦ ʬʦʨʤʫʣʠ (1.93) 

 

ὗ̋
Ͻ

 = 204 ʣ. 

 
3. ʊʨʠʚʘʣʽʩʪʴ ʧʦʣʠʚʫ ʟʛʽʜʥʦ ʬʦʨʤʫʣʠ (1.95) ʩʢʣʘʜʝ 
 

ὸ̋ ̋

̋
 =  = 51 ʛʦʜ. 

 
1.3.5 ʇʨʠʢʣʘʜ ʨʦʟʨʘʭʫʥʢʫ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʽʢʠ ʧʦʣʠʚʫ ʢʨʘʧʣʠʥʥʠʤ 

ʩʧʦʩʦʙʦʤ ʦʚʦʯʽʚ 
 
ɺʧʨʘʚʘ 3.2 
ʈʦʟʨʘʭʫʥʦʢ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʽʢʠ ʧʦʣʠʚʫ ʢʨʘʧʣʠʥʥʠʤ ʩʧʦʩʦʙʦʤ ʦʚʦʯʽʚ 

(ʧʦʤʽʜʦʨʠ) 
ɼʘʥʦ:  
1. ˆʨʫʥʪ ï ʯʦʨʥʦʟʝʤ ʟʚʠʯʘʡʥʠʡ ʚʘʞʢʦʩʫʛʣʠʥʢʦʚʠʡ. 
2. ʉʭʝʤʘ ʧʦʩʘʜʢʠ ʨʦʩʣʠʥ (ʧʦʤʽʜʦʨ) ï 1,20 + 0,60 ɉ 0,30. 
3. ɺʦʣʦʛʽʩʪʴ ˇʨʫʥʪʫ ʧʨʠ ʅɺ ï 28,3 %. 
4. ʂʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʚʦʣʦʛʠ ʚ 

ʟʦʥʽ ʟʚʦʣʦʞʝʥʥʷ ʧʽʩʣʷ ʧʦʣʠʚʫ ï 0,95. 
5. ɻʣʠʙʠʥʘ ʘʢʪʠʚʥʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ ï 0,5 ʤ. 
6. ʄʽʥʽʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘ ʚʦʣʦʛʽʩʪʴ ˇʨʫʥʪʫ ʧʝʨʝʜ ʧʦʣʠʚʦʤ ï 75 % 

ʚʽʜ ʅɺ. 
7. ʑʽʣʴʥʽʩʪʴ ˇʨʫʥʪʫ ï 1,28 ʛ/ʩʤ3. 
8. ʂʨʘʧʣʠʥʥʘ ʩʪʨʽʯʢʘ Aqua TraXX ï ERA50804134: 

- ʜʽʘʤʝʪʨ ʪʨʫʙʢʠ 5/8'' (16 ʤʤ); 
- ʚʽʜʩʪʘʥʴ ʤʽʞ ʝʤʽʪʝʨʘʤʠ 30 ʩʤ; 
- ʚʠʪʨʘʪʘ ʚʦʜʠ 1,14 ʣ/ʛʦʜ ʥʘ ʝʤʽʪʝʨ.  

ʅʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ:  
1. ʏʘʩʪʢʫ ʧʣʦʱʽ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ. 
2. ʇʦʣʠʚʥʫ ʥʦʨʤʫ. 
3. ʊʨʠʚʘʣʽʩʪʴ ʧʦʣʠʚʫ ʜʣʷ ʚʠʜʘʯʽ ʧʦʣʠʚʥʦʾ ʥʦʨʤʠ.  
 
ʈʦʟʚôʷʟʦʢ 
1. ʇʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʦʚʦʯʝʚʠʭ ʢʫʣʴʪʫʨ ʟ ʢʨʘʧʣʠʥʥʠʤ ʟʨʦʰʝʥʥʷʤ ʥʘ 

ʚʘʞʢʠʭ ʟʘ ʤʝʭʘʥʽʯʥʠʤ ʩʢʣʘʜʦʤ ˇʨʫʥʪʘʭ ʩʭʝʤʫ ʧʦʩʘʜʢʠ ʚʩʪʘʥʦʚʣʶʶʪʴ ʪʘ-
ʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʦʜʥʘ ʝʤʽʪʝʨʥʘ ʣʽʥʽʷ ʧʦʣʠʚʘʣʘ ʜʚʘ ʨʷʜʢʠ, ʪʦʙʪʦ ʯʝʨʛʫʚʘʥʥʷ 
ʰʠʨʦʢʠʭ (1,20 ʤ) ʽ ʚʫʟʴʢʠʭ (0,60 ʤ) ʨʷʜʢʽʚ (ʨʠʩ. 1.12). 

ɿʛʽʜʥʦ ʨʠʩ. 1.10 h ʠʨʠʥʘ ʩʤʫʛʠ ʟʚʦʣʦʞʝʥʥʷ ʩʢʣʘʜʝ 0,6 ʤ. ɺʽʜʩʪʘʥʴ ʤʽʞ 


