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(ʽʥʩʪʠʪʫʪ) 
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ʂʘʬʝʜʨʘ ɺʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ 

 (ʧʦʚʥʘ ʥʘʟʚʘ) 

 
 

 

ʇʆʗʉʅʖɺɸʃʔʅɸ ɿɸʇʀʉʂɸ 

ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ 

ʩʪʫʧʝʥ ʁ ʤʘʛʽʩʪʨʘ 

 (ʙʘʢʘʣʘʚʨʘ, ʩʧʝʮʽʘʣʽʩʪʘ, 

ʤʘʛʽʩʪʨʘ) 
  

ʩʪʫʜʝʥʪʘ ʗʭʥʦ ʉ.ʆ. 

 (ʇɯɹ) 

ʘʢʘʜʝʤʽʯʥʦ ʾʛʨʫʧʠ 141ʤ-17-3 

 (ʰʠʬʨ) 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ 141 ï ɽʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʘ, ʝʣʝʢʪʨʦʪʝʭʥʽʢʘ ʪʘ ʝʣʝʢʪʨʦʤʝʭʘʥʽʢʘ 

 (ʢʦʜ ʽ ʥʘʟʚʘ ʩʧʝʮʽʘʣʴʥʦʩʪʽ) 

ʩʧʝʮʽʘʣʽʟʘʮʽʾ  

  

ʟʘ ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʦʶ 

ʧʨʦʛʨʘʤʦʶ 
ʅʝʪʨʘʜʠʮʽʡʥʽ ʪʘ ʚʽʜʥʦʚʣʶʚʘʥʽ ʜʞʝʨʝʣʘ 

ʝʥʝʨʛʽʾ 

 (ʦʬʽʮʽʡʥʘ ʥʘʟʚʘ) 

ʥʘ ʪʝʤʫ ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʚʦʩʪʦʨʦʥʥʽʭ ʩʦʥʷʯʥʠʭ 

ʧʘʥʝʣʝʡ ʚ ʫʤʦʚʘʭ ʇʨʠʜʥʽʧʨʦʚʩʴʢʦʛʦ ʨʝʛʽʦʥʫ  

 (ʥʘʟʚʘ ʟʘ ʥʘʢʘʟʦʤ ʨʝʢʪʦʨʘ) 
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ɿɸʊɺɽʈɼɾɽʅʆ: 

ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ 

ɺʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ 
(ʧʦʚʥʘ ʥʘʟʚʘ) 

 

  ʐʢʨʘʙʝʮʴ ʌ.ʇ. 

(ʧʽʜʧʠʩ)  (ʧʨʽʟʚʠʱʝ, ʽʥʽʮʽʘʣʠ) 

"  "  2018 ʨʦʢʫ 

 
 

ɿɸɺɼɸʅʅʗ 

ʥʘ ʢʚʘʣʽʬʽʢʘʮʽʡʥʫ ʨʦʙʦʪʫ 

 

ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʩʪʫʧʝʥ ʁ ʤʘʛʽʩʪʨʘ 

 (ʙʘʢʘʣʘʚʨʘ, ʩʧʝʮʽʘʣʽʩʪʘ, ʤʘʛʽʩʪʨʘ) 

ʩʪʫʜʝʥʪʘ ʗʭʥʦ ʉ.ʆ. ʘʢʘʜʝʤʽʯʥʦʾ 

ʛʨʫʧʠ   

141ʤ-17-3 

 (ʧʨʽʟʚʠʱʝ ʪʘ ʽʥʽʮʽʘʣʠ)  (ʰʠʬʨ) 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ 141 ï ɽʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʘ, ʝʣʝʢʪʨʦʪʝʭʥʽʢʘ ʪʘ ʝʣʝʢʪʨʦʤʝʭʘʥʽʢʘ 

 (ʢʦʜ ʽ ʥʘʟʚʘ ʩʧʝʮʽʘʣʴʥʦʩʪʽ) 

ʩʧʝʮʽʘʣʽʟʘʮʽʾ  

  

ʟʘ ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʦʶ ʧʨʦʛʨʘʤʦʶ ʅʝʪʨʘʜʠʮʽʡʥʽ ʪʘ ʚʽʜʥʦʚʣʶʚʘʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ 

 (ʦʬʽʮʽʡʥʘ ʥʘʟʚʘ) 

ʥʘ ʪʝʤʫ ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʚʦʩʪʦʨʦʥʥʽʭ ʩʦʥʷʯʥʠʭ 

ʧʘʥʝʣʝʡ ʚ ʫʤʦʚʘʭ ʇʨʠʜʥʽʧʨʦʚʩʴʢʦʛʦ ʨʝʛʽʦʥʫ  

 (ʥʘʟʚʘ ʟʘ ʥʘʢʘʟʦʤ ʨʝʢʪʦʨʘ) 

  

ʟʘʪʚʝʨʜʞʝʥʫ ʥʘʢʘʟʦʤ ʨʝʢʪʦʨʘ ʅʊʋ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè ʚʽʜ 12.11.18  ̄ 1913-ʣ 

 

ʈʦʟʜʽʣ ɿʤʽʩʪ 
ʊʝʨʤʽʥ 
ʚʠʢʦʥʘʥʥʷ 

  

 
 

  

 
 

 
 

 

 
 

 
 

 

ɿʘʚʜʘʥʥʷ ʚʠʜʘʥʦ              __________________     _____________________ 
(ʧʽʜʧʠʩ ʢʝʨʽʚʥʠʢʘ)                                    (ʧʨʽʟʚʠʱʝ, ʽʥʽʮʽʘʣʠ) 

ɼʘʪʘ ʚʠʜʘʯʽ        10.10.2018 

ɼʘʪʘ ʧʦʜʘʥʥʷ ʜʦ ʝʢʟʘʤʝʥʘʮʽʡʥʦʾ ʢʦʤʽʩʽʾ       26.12.18 

ʇʨʠʡʥʷʪʦ ʜʦ ʚʠʢʦʥʘʥʥʷ     ____________     _____________________ 
(ʧʽʜʧʠʩ ʩʪʫʜʝʥʪʘ)                                   (ʧʨʽʟʚʠʱʝ, ʽʥʽʮʽʘʣʠ) 

 



ʈʝʬʝʨʘʪ 

 

ʇʦʷʩʥʠʪʝʣʴʥʘʷ ʟʘʧʠʩʢʘ: ___ ʩ., 4 ʪʘʙʣʠʮʳ, 24 ʨʠʩʫʥʢʘ, 14 ʩʩʳʣʦʢ. 

ʊʝʤʘ: ʆʙʦʩʥʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʚʫʩʪʦʨʦʥʥʠʭ ʩʦʣʥʝʯʥʳʭ 

ʧʘʥʝʣʝʡ ʚ ʫʩʣʦʚʠʷʭ ʇʨʠʜʥʝʧʨʦʚʩʢʦʛʦ ʨʝʛʠʦʥʘ 

ɻʨʘʬʠʯʝʩʢʘʷ ʯʘʩʪʴ ʩʦʩʪʦʠʪ ʠʟ ___ ʩʣʘʡʜʦʚ ɸ4. 

ɺ ʧʝʨʚʦʤ ʨʘʟʜʝʣʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʦʣʥʝʯʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ. 

ʈʘʩʩʤʦʪʨʝʥʳ ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤ ʩ ʪʨʝʢʝʨʘʤʠ, ʨʘʟʥʦʚʠʜʥʦʩʪʠ 

ʩʠʩʪʝʤ ʦʨʠʝʥʪʘʮʠʠ ʪʨʝʢʝʨʦʚ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʪʨʝʢʝʨʦʚ ʠ ʤʝʪʦʜʠʢʘ ʚʳʙʦʨʘ ʪʠʧʘ 

ʪʨʝʢʝʨʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ ʨʘʟʤʝʨ ʫʩʪʘʥʦʚʢʠ, 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʟʝʤʝʣʴʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ, ʰʠʨʦʪʳ ʠ ʤʝʩʪʥʳʭ 

ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ. 

ʀʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʟʘʪʝʥʝʥʥʦʩʪʠ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʦʣʥʝʯʥʳʭ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʠ ʨʘʩʩʤʦʪʨʝʥʳ ʤʝʨʳ ʧʦ ʫʤʝʥʴʰʝʥʠʶ ʚʣʠʷʥʠʷ ʟʘʪʝʥʝʥʥʦʩʪʠ. 

ɺʦ ʚʪʦʨʦʤ ʨʘʟʜʝʣʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʠ ʫʩʣʦʚʠʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʚʫʭʩʪʦʨʦʥʥʠʭ ʌʕʄ. 

ʈʘʩʩʤʦʪʨʝʥʳ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʜʚʫʭʩʪʦʨʦʥʥʠʭ ʌʕʄ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ɺʳʧʦʣʥʝʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʉʕʉ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʌʕʄ ʠ ʚʳʧʦʣʥʝʥ 

ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʚʫʭʩʪʦʨʦʥʥʠʭ ʌʕʄ. 

ɺ ʪʨʝʪʴʝʤ ʨʘʟʜʝʣʝ ʨʘʩʩʯʠʪʘʥʘ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ 

ʚʥʝʜʨʝʥʠʷ ʜʚʫʭ ʩʝʪʝʚʳʭ ʩʪʘʥʮʠʡ, ʩ ʨʘʟʥʳʤʠ ʚʠʜʘʤʠ ʌʕʄ. ʈʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʚʘʨʠʘʥʪ ʉʕʉ ʩ ʦʜʥʦʩʪʦʨʦʥʥʠʤʠ ʌʕʄ ʦʢʫʧʠʪʩʷ ʙʳʩʪʨʝʝ. 

ʉʆʃʅɽʏʅɸʗ ʕʃɽʂʊʈʆʉʊɸʅʎʀʗ, ʌʆʊʆʕʃɽʂʊʈʀʏɽʉʂʀʁ ʄʆɼʋʃʔ, 

ɼɺʋʍʉʊʆʈʆʅʅʀɽ ʌʆʊʆʕʃɽʂʊʈʀʏɽʉʂʀɽ ʄʆɼʋʃʀ, ɸʃʔɹɽɼʆ  

 

 

 

 



ʈʝʬʝʨʘʪ 

 

ʇʦʷʩʥʶʚʘʣʴʥʘ ʟʘʧʠʩʢʘ:  ___ ʩ., 4 ʪʘʙʣʠʮ,̔ 24 ʨʠʩʫʥʢʘ, 14 ʧʦʩʠʣʘʥʴ. 

ʊʝʤʘ: ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʚʦʩʪʦʨʦʥʥʽʭ ʩʦʥʷʯʥʠʭ 

ʧʘʥʝʣʝʡ ʚ ʫʤʦʚʘʭ ʇʨʠʜʥʽʧʨʦʚʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ɻʨʘʬʽʯʥʘ ʯʘʩʪʠʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ___ ʩʣʘʡʜʽʚ ɸ4. 

ʋ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʦʩʥʦʚʥʽ ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʦʥʷʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ. 

ʈʦʟʛʣʷʥʫʪʦ ʧʨʠʥʮʠʧʠ ʧʦʙʫʜʦʚʠ ʩʠʩʪʝʤ ʟ ʪʨʝʢʝʨʘ, ʨʽʟʥʦʚʠʜʠ ʩʠʩʪʝʤ ʦʨʽʻʥʪʘʮʽʾ 

ʪʨʝʢʝʨʽʚ, ʢʣʘʩʠʬʽʢʘʮʽʷ ʪʨʝʢʝʨʽʚ ʽ ʤʝʪʦʜʠʢʘ ʚʠʙʦʨʫ ʪʠʧʫ ʪʨʝʢʝʨʘ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ, ʚʢʣʶʯʘʶʯʠ ʨʦʟʤʽʨ ʫʩʪʘʥʦʚʢʠ, ʝʣʝʢʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, 

ʟʝʤʝʣʴʥʠʭ ʦʙʤʝʞʝʥʴ, ʰʠʨʦʪʠ ʽ ʤʽʩʮʝʚʠʭ ʧʦʛʦʜʥʠʭ ʫʤʦʚ. 

ɼʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʟʘʪʽʥʝʥʦʩʪʽ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʦʥʷʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʽ 

ʨʦʟʛʣʷʥʫʪʽ ʟʘʭʦʜʠ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʟʘʪʽʥʝʥʦʩʪʽ. 

ʋ ʜʨʫʛʦʤʫ ʨʦʟʜʽʣʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʽʟʥʽ ʚʘʨʽʘʥʪʠ ʽ ʫʤʦʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʚʦʩʪʦʨʦʥʥʽʭ ʌɽʄ. 

ʈʦʟʛʣʷʥʫʪʦ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʜʚʦʩʪʦʨʦʥʥʽʭ ʌɽʄ ʧʨʠ ʨʽʟʥʠʭ ʫʤʦʚʘʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ɺʠʢʦʥʘʥʦ ʤʦʜʝʣʶʚʘʥʥʷ ʉɽʉ ʟ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʌɽʄ ʽ ʚʠʢʦʥʘʥʠʡ ʘʥʘʣʽʟ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʚʦʩʪʦʨʦʥʥʽʭ ʌɽʄ. 

ʋ ʪʨʝʪʴʦʤʫ ʨʦʟʜʽʣʽ ʨʦʟʨʘʭʦʚʘʥʘ ʝʢʦʥʦʤʽʯʥʘ ʜʦʮʽʣʴʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʚʦʭ 
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Abstract 

 

Explanatory note: ___ pʨ, 4 tables, 24 drawings,14 sources. 

Subject: Justification of dual solar panels effective usage in the Pridneprovs'ky 

region conditions 

The graphic part consists of ___ slides A4. 

In the first section, the main factors affecting the performance of solar power 

plants are analyzed. 

The principles of building systems with trackers, the types of tracker orientation 

systems, the classification of trackers and the method of selecting the type of 

tracker depending on various factors, including installation size, electrical 

parameters, land restrictions, latitude and local weather conditions are considered. 

The effect of shading on the performance of solar power plants has been 

investigated and measures have been considered to reduce the effect of shading. 

In the second section, various options and conditions for the use of bilateral PVM 

are analyzed. 

The advantages and disadvantages of bilateral PVM under various conditions of 

use are considered. 

The simulation of SPS with different types of PVM was carried out and the 

analysis of the efficiency of using two-way PVM was performed. 

The third section calculates the economic feasibility of the introduction of two 

network stations, with different types of PVM. Calculations have shown that the 

SES option with unilateral PVM pays off faster. 
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ɺʚʝʜʝʥʠʝ 

 

ɺʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ (ɺʀʕ), ʢ ʢʦʪʦʨʳʤ ʧʨʠʥʷʪʦ ʦʪʥʦʩʠʪʴ ʚ 

ʦʩʥʦʚʥʦʤ ʵʥʝʨʛʠʶ ʩʦʣʥʮʘ, ʚʦʜʳ, ʚʝʪʨʘ, ʙʠʦʤʘʩʩʳ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ ʜʦʣʠ ʚ ʛʣʦʙʘʣʴʥʦʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʙʘʣʘʥʩʝ. ʕʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʩʣʝʜʫʶʱʠʤʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤʠ:  

Å ʙʦʨʴʙʘ ʩ ʛʣʦʙʘʣʴʥʳʤ ʧʦʪʝʧʣʝʥʠʝʤ ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ ʙʦʣʝʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ 

ʭʘʨʘʢʪʝʨ. ɺ ʨʘʤʢʘʭ ʇʘʨʠʞʩʢʦʛʦ ʩʦʛʣʘʰʝʥʠʷ ʦʙ ʠʟʤʝʥʝʥʠʠ ʢʣʠʤʘʪʘ 

ʦʙʦʟʥʘʯʝʥʳ ʢʦʥʢʨʝʪʥʳʝ ʤʝʨʳ ʧʦ ʩʦʢʨʘʱʝʥʠʶ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ;  

Å ʨʘʟʚʠʪʠʝ ʵʣʝʢʪʨʦʛʝʥʝʨʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ 

(ɺʀʕ) ʠʤʝʝʪ ʮʝʣʝʚʫʶ ʧʦʜʜʝʨʞʢʫ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚ, ʪʘʨʠʬʥʦʝ ʠ 

ʥʘʣʦʛʦʚʦʝ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʩ ʛʝʥʝʨʘʮʠʝʡ ʥʘ ʦʩʥʦʚʝ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ;  

Å ʩʪʦʠʤʦʩʪʴ ʬʦʪʦʚʦʣʴʪʘʠʢʠ (ʦʩʥʦʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʵʣʝʢʪʨʦʛʝʥʝʨʘʮʠʠ ʧʨʠ 

ʧʦʤʦʱʠ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ) ʩʥʠʞʘʝʪʩʷ ï ʩʪʦʠʤʦʩʪʴ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ ʚ 

ʤʠʨʝ ʩʦʢʨʘʱʘʝʪʩʷ ʥʘ 10 % ʝʞʝʛʦʜʥʦ. 

ʉʦʣʥʝʯʥʫʶ ʵʥʝʨʛʝʪʠʢʫ ʩʯʠʪʘʶʪ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ, ʪʘʢ ʢʘʢ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʨʳʥʦʯʥʳʝ ʮʝʥʳ ʥʘ 

ʩʦʣʥʝʯʥʳʝ ʤʦʜʫʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʣʠʩʴ, ʘ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʦʚʳʰʘʝʪʩʷ. ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤʫ ʦʪʯʝʪʫ British Petroleum, ʧʦ ʠʪʦʛʘʤ 

2016 ʛʦʜʘ ʩʫʤʤʘʨʥʳʡ ʦʙʲʝʤ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʩʦʣʥʝʯʥʳʭ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, ʧʦʩʪʨʦʝʥʥʳʭ ʠ ʚʚʝʜʝʥʥʳʭ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚʦ ʚʩʝʤ ʤʠʨʝ, 

ʩʦʩʪʘʚʠʣ 303 ɻɺʪ. ʕʪʘ ʤʦʱʥʦʩʪʴ ʩʛʝʥʝʨʠʨʦʚʘʥʘ ʟʘ ʩʯʝʪ 301,5 ʪʳʩʷʯ 

ʩʦʣʥʝʯʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ (ʉʕʉ). ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ 48% ʠʟ ʥʠʭ ʧʨʠʰʣʦʩʴ 

ʥʘ ɸʟʠʶ. ʇʦʢʘʟʘʪʝʣʴ ʩʫʤʤʘʨʥʦʡ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʫʩʪʦʡʯʠʚʫʶ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʫʞʝ ʜʣʠʪʝʣʴʥʦʛʦ 



ʧʝʨʠʦʜʘ. ʉʦʛʣʘʩʥʦ ʦʪʯʝʪʫ Energytrend, ʚ 2017 ʛʦʜʫ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʫʚʝʣʠʯʠʪʩʷ ʥʘ 100 ɻɺʪ. 

ʇʦ ʜʘʥʥʳʤ ʦʪʯʝʪʘ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ, ʧʦ 

ʩʦʩʪʦʷʥʠʶ ʥʘ 2016 ʛʦʜ ʥʘ ʵʥʝʨʛʠʶ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʣʥʝʯʥʳʭ 

ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 1,8% ʦʪ ʤʠʨʦʚʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ 4% ʦʪ ʧʦʪʨʝʙʣʝʥʠʷ ʩʪʨʘʥʘʤʠ ɽʚʨʦʧʳ. ʇʦ ʧʨʦʛʥʦʟʘʤ 

ʢʦʤʧʘʥʠʠ Energytrend, ʚ 2017 ʛʦʜʫ ʥʘ ʪʘʢʠʝ ʩʪʨʘʥʳ, ʢʘʢ ʂʠʪʘʡ, ʉʐɸ, ʗʧʦʥʠʷ 

ʠ ʀʥʜʠʷ ʧʨʠʜʝʪʩʷ 75% ʥʦʚʳʭ ʤʦʱʥʦʩʪʝʡ ʤʠʨʦʚʦʡ ʩʦʣʥʝʯʥʦʡ 

ʵʥʝʨʛʦʛʝʥʝʨʘʮʠʠ. 

ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʨʦʩʪʘ ʯʠʩʣʘ ʉʕʉ ʠ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʡ ʠʤʠ 

ʵʥʝʨʛʠʠ ʚ ʦʙʱʝʤ ʙʘʣʘʥʩʝ ð ʟʘʜʘʯʘ, ʢʦʪʦʨʘʷ ʨʝʰʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʛʝʥʝʨʘʮʠʠ ʥʘ ʦʩʥʦʚʝ 

ɺʀʕ ʧʨʝʚʳʰʘʝʪ ʩʪʦʠʤʦʩʪʴ ʵʥʝʨʛʠʠ ʠʟ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʠ ʚʳʚʝʩʪʠ 

ʥʘ ʨʳʥʦʢ ʥʦʚʳʭ ʠʛʨʦʢʦʚ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʩʠʩʪʝʤʥʦʡ ʧʦʜʜʝʨʞʢʝ 

ʛʦʩʫʜʘʨʩʪʚ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ 10 ʣʝʪ ʣʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʧʦ 

ʵʣʝʢʪʨʦʛʝʥʝʨʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʉʕʉ ʧʨʠʥʘʜʣʝʞʘʣʠ ɻʝʨʤʘʥʠʠ ʠ ʀʪʘʣʠʠ, ʦʜʥʘʢʦ 

ʙʣʘʛʦʜʘʨʷ ʨʝʘʣʠʟʘʮʠʠ ʤʘʩʰʪʘʙʥʳʭ ʧʨʦʛʨʘʤʤ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʩʦʣʥʝʯʥʦʡ 

ʵʥʝʨʛʝʪʠʢʠ ʧʝʨʝʯʝʥʴ ʣʠʜʝʨʦʚ ʧʦʧʦʣʥʠʣʩʷ ʪʘʢʠʤʠ ʩʪʨʘʥʘʤʠ, ʢʘʢ ʂʠʪʘʡ, ʉʐɸ 

ʠ ʗʧʦʥʠʷ. ʇʦʣʠʪʠʢʘ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɺʀʕ ʩʫʱʝʩʪʚʫʝʪ ʚ 85 

ʩʪʨʘʥʘʭ. ʇʨʠʯʝʤ ʧʨʦʛʨʘʤʤʳ ʚ ʵʪʦʡ ʩʬʝʨʝ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʢʘʢ ʥʘ 

ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʪʘʢ ʠ ʥʘ ʫʨʦʚʥʝ ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʦʚ ʠ ʪʝʨʨʠʪʦʨʠʡ. 

ʊʠʧʦʣʦʛʠʷ ʤʝʨ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ ʣʴʛʦʪʥʳʭ ʪʘʨʠʬʦʚ ʠ ʢʨʝʜʠʪʦʚ ʜʦ ʧʦʜʛʦʪʦʚʢʠ ʠ 

ʩʪʘʞʠʨʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʦʣʠʪʠʢ ʚ ʩʬʝʨʝ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ɺʀʕ ʷʚʣʷʝʪʩʷ ʜʦʩʪʠʞʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʦʣʠ ɺʀʕ ʚ ʦʙʱʝʤ 

ʙʘʣʘʥʩʝ ʛʝʥʝʨʘʮʠʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ (ʦʪ 5 ʜʦ 30%). ɺ ʨʷʜʝ ʩʣʫʯʘʝ 

ʢʦʥʢʨʝʪʠʟʠʨʫʝʪʩʷ, ʯʪʦ ʜʦʣʷ ɺʀʕ ʜʦʣʞʥʘ ʫʚʝʣʠʯʠʪʴʩʷ ʚ ʩʪʨʫʢʪʫʨʝ ʢʦʥʝʯʥʦʛʦ 

ʧʦʪʨʝʙʣʝʥʠʷ (ʦʪ 10 ʜʦ 20%). 

ɻʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʋʢʨʘʠʥʳ ʙʣʘʛʦʧʨʠʷʪʥʦ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʝʢʪʦʚ ʛʝʥʝʨʘʮʠʠ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ. ɼʣʷ ʢʣʠʤʘʪʘ ʋʢʨʘʠʥʳ ʭʘʨʘʢʪʝʨʥʦ 



ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʣʥʝʯʥʳʭ ʜʥʝʡ: ʧʦ ʩʪʝʧʝʥʠ ʠʥʩʦʣʷʮʠʠ ʋʢʨʘʠʥʘ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʠʪ ʧʨʠʟʥʘʥʥʦʛʦ ʝʚʨʦʧʝʡʩʢʦʛʦ ʣʠʜʝʨʘ ʚ ʩʦʣʥʝʯʥʦʡ 

ʵʥʝʨʛʝʪʠʢʝ ï ɻʝʨʤʘʥʠʶ. ʕʪʦ ʷʚʣʷʝʪʩʷ ʙʘʟʦʚʳʤ ʬʘʢʪʦʨʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ 

ʛʦʚʦʨʠʪʴ ʦ ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʝʨʩʧʝʢʪʠʚʘʭ ʧʨʦʝʢʪʦʚ ʩʦʣʥʝʯʥʦʡ 

ʵʣʝʢʪʨʦʛʝʥʝʨʘʮʠʠ, ʨʝʘʣʠʟʫʝʤʳʭ ʚ ʋʢʨʘʠʥʝ. ɻʦʩʫʜʘʨʩʪʚʦ ʪʘʢʞʝ ʜʝʢʣʘʨʠʨʫʝʪ 

ʚʩʝʤʝʨʥʫʶ ʧʦʜʜʝʨʞʢʫ ʧʨʦʝʢʪʘʤ ʛʝʥʝʨʘʮʠʠ ʵʥʝʨʛʠʠ ʥʘ ʦʩʥʦʚʝ ɺʀʕ. ʆʜʥʘʢʦ 

ʥʘ ʧʨʘʢʪʠʢʝ ʨʝʘʣʠʟʘʮʠʷ ʪʘʢʠʭ ʧʨʦʝʢʪʦʚ ʪʨʝʙʫʝʪ ʫʯʝʪʘ ʨʷʜʘ ʥʶʘʥʩʦʚ, ʙʝʟ ʯʝʛʦ 

ʠʥʠʮʠʘʪʦʨ ʧʨʦʝʢʪʘ ʤʦʞʝʪ ʩʪʦʣʢʥʫʪʴʩʷ ʩ ʩʝʨʴʝʟʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʠ 

ʨʠʩʢʦʤ ʥʝ ʜʦʩʪʠʛʥʫʪʴ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ɺ ʋʢʨʘʠʥʝ ʩʦʣʥʝʯʥʘʷ ʵʥʝʨʛʝʪʠʢʘ 

ʟʘ ʧʦʩʣʝʜʥʠʝ 5 ʣʝʪ ʧʨʝʚʨʘʪʠʣʘʩʴ ʠʟ ʤʝʣʢʦʛʦ ʩʝʛʤʝʥʪʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ 

ʥʝʩʢʦʣʴʢʠʤʠ ʧʠʣʦʪʥʳʤʠ ʧʨʦʝʢʪʘʤʠ, ʚ ʦʜʥʦ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʩʪʨʝʤʠʪʝʣʴʥʦ 

ʨʘʩʪʫʱʠʭ ʥʘʧʨʘʚʣʝʥʠʡ. ʇʦ ʜʘʥʥʳʤ ʘʤʝʨʠʢʘʥʩʢʦʡ ʢʦʤʧʘʥʠʠ IB Centre Inc., 

ʢʘʧʠʪʘʣʠʟʘʮʠʷ ʫʢʨʘʠʥʩʢʦʛʦ ʨʳʥʢʘ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʧʦ ʠʪʦʛʘʤ 2016 ʛ. 

ʧʨʝʚʳʩʠʣʘ 1,4 ʤʣʨʜ. ʜʦʣʣ. ʉʐɸ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʦʣʠʪʠʯʝʩʢʘʷ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ, 

ʜʦʩʪʠʛʰʘʷ ʩʚʦʝʛʦ ʧʠʢʘ ʚ 2014 ʛʦʜʫ, ʧʦʩʣʝʜʦʚʘʚʰʘʷ ʟʘ ʥʝʡ ʜʝʚʘʣʴʚʘʮʠʷ 

ʛʨʠʚʥʳ, ʩʦʭʨʘʥʷʶʱʠʝʩʷ ʨʠʩʢʠ ʦʙʦʩʪʨʝʥʠʷ ʚʦʝʥʥʦʛʦ ʢʦʥʬʣʠʢʪʘ ʥʘ ʚʦʩʪʦʢʝ 

ʩʪʨʘʥʳ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʘʣʠʩʴ ʥʘ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʘʭ ʥʘʧʨʘʚʣʝʥʠʷ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʘʥʥʝʢʩʠʠ ʂʨʳʤʘ ʙʳʣ ʫʪʨʘʯʝʥ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʚ ʧʣʘʥʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɺʀʕ ʨʝʛʠʦʥ, ʚ ʢʦʪʦʨʦʤ ʜʦ 2014 ʛʦʜʘ ʫʞʝ ʙʳʣʠ ʫʩʧʝʰʥʦ 

ʨʝʘʣʠʟʦʚʘʥʳ ʪʘʢʦʛʦ ʨʦʜʘ ʧʨʦʝʢʪʳ. ɺ 2014 ʛʦʜʫ ʅʘʮʠʦʥʘʣʴʥʘʷ ʢʦʤʠʩʩʠʷ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚ ʩʬʝʨʘʭ ʵʥʝʨʛʝʪʠʢʠ ʠ 

ʢʦʤʤʫʥʘʣʴʥʳʭ ʫʩʣʫʛ (ʅʂʈʕʂʋ), ʥʝ ʢʦʤʧʝʥʩʠʨʦʚʘʣʘ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʧʦʪʝʨʠ ʦʪ ʢʫʨʩʦʚʳʭ ʨʘʟʥʠʮ, ʪʘʢʞʝ ʙʳʣʠ ʩʥʠʞʝʥʳ 

çʟʝʣʝʥʳʝè ʪʘʨʠʬʳ ʥʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʤ ʫʨʦʚʥʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʥʦʚʳʭ ʉʕʉ ʟʘʤʝʪʥʦ ʩʥʠʟʠʣʘʩʴ. 

ʉ 2016 ʛʦʜʘ ʥʘʤʝʪʠʣʦʩʴ ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʠ, ʧʨʠʯʝʤ 

ʧʨʦʝʢʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʬʦʪʦʚʦʣʴʪʘʠʢʦʡ, ʧʦʢʘʟʘʣʠ ʥʘʠʙʦʣʴʰʠʡ ʨʦʩʪ. ɺ 2015 

ʛʦʜʫ ʙʳʣ ʧʨʠʥʷʪ ɿʘʢʦʥ ˉ514 VIII çʆ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʥʝʢʦʪʦʨʳʝ 

ʟʘʢʦʥʳ ʋʢʨʘʠʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʢʫʨʝʥʪʥʳʭ ʫʩʣʦʚʠʡ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠʟ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠè. 



ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚ ʋʢʨʘʠʥʝ ʧʦʷʚʠʣʘʩʴ ʟʘʢʦʥʦʜʘʪʝʣʴʥʘʷ ʙʘʟʘ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ 

ʧʨʠʚʣʝʯʝʥʠʝ ʠʥʚʝʩʪʠʮʠʡ, ʧʦʩʢʦʣʴʢʫ ɿʘʢʦʥ ˉ514 VIII, ʧʨʠʚʷʟʘʣ çʟʝʣʝʥʳʡè 

ʪʘʨʠʬ ʢ ʝʚʨʦ. Cʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʧʦ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʶ ʋʢʨʘʠʥʳ, ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 1 

ʦʢʪʷʙʨʷ 2017 ʛʦʜʘ ʚ ʩʪʨʘʥʝ ʨʘʙʦʪʘʝʪ 359 ʦʙʲʝʢʪʦʚ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ 

ʵʥʝʨʛʝʪʠʢʠ ʩʫʤʤʘʨʥʦʡ ʤʦʱʥʦʩʪʴʶ 1320 ʄɺʪ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʥʘʧʨʘʚʣʝʥʠʠ çʟʝʣʝʥʦʡè ʵʥʝʨʛʝʪʠʢʠ ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʵʥʝʨʛʠʠ ʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʚʩʝ ʪʘʢʞʝ ʧʨʠʭʦʜʠʪʩʷ ʤʘʣʘʷ ʜʦʣʷ ï 

ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʧʦ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʶ ʋʢʨʘʠʥʳ, ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʝʪ 1% ʧʦ ʠʪʦʛʘʤ 11 ʤʝʩʷʮʝʚ 

2017 ʛʦʜʘ. ʇʨʠ ʵʪʦʤ ʧʦʪʝʥʮʠʘʣ ʨʦʩʪʘ ʨʳʥʢʘ ʟʥʘʯʠʪʝʣʝʥ: ʧʨʠʩʦʝʜʠʥʠʚʰʠʩʴ ʢ 

ɽʚʨʦʧʝʡʩʢʦʤʫ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤʫ ʩʦʜʨʫʞʝʩʪʚʫ, ʩʪʨʘʥʘ ʚʟʷʣʘ ʥʘ ʩʝʙʷ 

ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʜʦʚʝʩʪʠ ʜʦʣʶ ɺʀʕ ʚ ʵʥʝʨʛʦʙʘʣʘʥʩʝ ʩʪʨʘʥʳ ʜʦ 11% ʢ 2020 

ʛʦʜʫ. ʂʘʢ ʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʪʨʘʥ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʣʠʪʠʢʘ ʚ ʋʢʨʘʠʥʝ ʚ 

ʮʝʣʦʤ ʚʳʩʪʫʧʘʝʪ ʢʣʶʯʝʚʳʤ ʜʨʘʡʚʝʨʦʤ ʨʘʟʚʠʪʠʷ ʵʣʝʢʪʨʦʛʝʥʝʨʘʮʠʠ ʥʘ ʦʩʥʦʚʝ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʘ ʢʣʶʯʝʚʳʤ ʩʪʠʤʫʣʦʤ ʷʚʣʷʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ 

çʟʝʣʝʥʳʡè ʪʘʨʠʬ ï ʦʩʦʙʘʷ ʪʘʨʠʬʥʘʷ ʩʝʪʢʘ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʛʦʩʫʜʘʨʩʪʚʦ 

ʧʨʠʦʙʨʝʪʘʝʪ ʫ ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʯʘʩʪʥʳʭ ʣʠʮ ʵʣʝʢʪʨʠʯʝʩʢʫʶ 

ʵʥʝʨʛʠʶ, ʩʛʝʥʝʨʠʨʦʚʘʥʥʫʶ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ. 

ʇʦʩʪʨʦʠʚ ʠ ʟʘʧʫʩʪʠʚ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʧʨʦʤʳʰʣʝʥʥʫʶ ʉʕʉ ʚ 2018 ʛʦʜʫ, 

ʧʦʣʫʯʝʥʥʫʶ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʤʦʞʥʦ ʧʨʦʜʘʪʴ ʧʦ 0,15 ʝʚʨʦ ʟʘ 1 ʢɺʪ. 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

ʈɸɿɼɽʃ 1 

ʉʇʆʉʆɹʓ ʇʆɺʓʐɽʅʀʗ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʉʕʉ 

 

1.1. ɺʣʠʷʥʠʝ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ 

ʇʦʚʳʰʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ ʩʦʣʥʝʯʥʳʭ ʤʦʜʫʣʝʡ ï 

ʛʣʘʚʥʘʷ ʟʘʜʘʯʘ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʂʇɼ ʧʦʜʦʙʥʳʭ ʫʩʪʨʦʡʩʪʚ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 15 ʜʦ 25 

%. ʇʨʦʮʝʥʪ ʦʯʝʥʴ ʥʠʟʢʠʡ. ʉʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ ʷʚʣʷʶʪʩʷ ʢʨʘʡʥʝ ʧʨʠʭʦʪʣʠʚʳʤ 

ʫʩʪʨʦʡʩʪʚʦʤ, ʩʪʘʙʠʣʴʥʘʷ ʨʘʙʦʪʘ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʞʝʩʪʚʘ ʧʨʠʯʠʥ. 

ʂ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʘʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʜʚʦʷʢʦ ʚʣʠʷʪʴ ʥʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

ʄʘʪʝʨʠʘʣ ʦʩʥʦʚʳ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ. ʉʘʤʳʤ ʩʣʘʙʳʤ ʚ ʵʪʦʤ ʧʣʘʥʝ 

ʷʚʣʷʝʪʩʷ ʧʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʩʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ, ʠʤʝʶʱʠʝ ʂʇɼ ʜʦ 15 %. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤʠ ʞʝ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʤʦʜʫʣʠ ʥʘ ʦʩʥʦʚʝ ʠʥʜʠʡ-ʛʘʣʣʠʷ ʠʣʠ 

ʢʘʜʤʠʡ-ʪʝʣʣʫʨʘ, ʠʤʝʶʱʠʝ ʜʦ 20% ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 

ʆʨʠʝʥʪʘʮʠʷ ʧʨʠʝʤʥʠʢʘ ʩʦʣʥʝʯʥʦʛʦ ʧʦʪʦʢʘ. ɺ ʠʜʝʘʣʝ, ʩʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ 

ʩʚʦʝʡ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʨʘʱʝʥʳ ʢ ʩʦʣʥʮʫ ʧʦʜ ʧʨʷʤʳʤ 

ʫʛʣʦʤ. ɺ ʪʘʢʦʤ ʧʦʣʦʞʝʥʠʠ ʦʥʠ ʜʦʣʞʥʳ ʥʘʭʦʜʠʪʴʩʷ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʠʡ 

ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʨʘʚʠʣʴʥʦʛʦ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ  ʤʦʜʫʣʝʡ ʚ ʦʙʣʘʩʪʠ ʩʦʣʥʮʘ, ʙʦʣʝʝ ʜʦʨʦʛʠʝ ʘʥʘʣʦʛʠ ʠʤʝʶʪ ʚ 

ʩʚʦʝʤ ʘʨʩʝʥʘʣʝ ʫʩʪʨʦʡʩʪʚʦ ʩʣʝʞʝʥʠʷ ʟʘ ʩʦʣʥʮʝʤ, ʢʦʪʦʨʦʝ ʧʦʚʦʨʘʯʠʚʘʝʪ 

ʙʘʪʘʨʝʠ ʚʩʣʝʜ ʟʘ ʜʚʠʞʝʥʠʝʤ ʩʚʝʪʠʣʘ. 

ʇʝʨʝʛʨʝʚ ʫʩʪʘʥʦʚʦʢ. ʇʦʚʳʰʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ 

ʥʘ ʚʳʨʘʙʦʪʢʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʧʦʵʪʦʤʫ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ 

ʜʦʩʪʘʪʦʯʥʫʶ ʚʝʥʪʠʣʷʮʠʶ ʠ ʦʭʣʘʞʜʝʥʠʝ ʧʘʥʝʣʝʡ. ʕʪʦʛʦ ʜʦʙʠʚʘʶʪʩʷ 

ʫʩʪʨʦʡʩʪʚʦʤ ʚʝʥʪʠʣʠʨʫʝʤʦʛʦ ʟʘʟʦʨʘ ʤʝʞʜʫ ʧʘʥʝʣʴʶ ʠ ʧʦʚʝʨʭʥʦʩʪʴʶ 

ʫʩʪʘʥʦʚʢʠ. 
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ʊʝʥʴ ʦʪʙʨʘʩʳʚʘʝʤʘʷ ʣʶʙʳʤ ʧʨʝʜʤʝʪʦʤ, ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʠʩʧʦʨʪʠʪʴ 

ʧʦʢʘʟʘʪʝʣʠ ʂʇɼ ʚʩʝʡ ʩʠʩʪʝʤʳ. 

 

 

ɺʳʧʦʣʥʠʚ ʚʩʝ ʪʨʝʙʦʚʘʥʠʷ, ʠ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʫʩʪʘʥʦʚʠʚ ʧʘʥʝʣʠ ʚ 

ʥʫʞʥʦʤ ʧʦʣʦʞʝʥʠʠ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʩʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ ʩ ʚʳʩʦʢʠʤ ʂʇɼ. 

ʀʤʝʥʥʦ ʚʳʩʦʢʠʤ, ʘ ʥʝ ʤʘʢʩʠʤʘʣʴʥʳʤ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʨʘʩʯʝʪʥʳʡ, ʠʣʠ 

ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʂʇɼ, ʵʪʦ ʚʝʣʠʯʠʥʘ, ʚʳʚʝʜʝʥʥʘʷ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʨʠ 

ʩʨʝʜʥʠʭ ʧʘʨʘʤʝʪʨʘʭ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʚʝʪʦʚʦʛʦ ʜʥʷ ʠ ʢʦʣʠʯʝʩʪʚʘ 

ʧʘʩʤʫʨʥʳʭ ʜʥʝʡ. 

ʅʘ ʧʨʘʢʪʠʢʝ, ʢʦʥʝʯʥʦ ʞʝ, ʧʨʦʮʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ ʙʫʜʝʪ ʥʠʞʝ. 

1.2. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʝʢʝʨʦʚ 

ʉʦʣʥʝʯʥʳʡ ʪʨʝʢʝʨ (Solar tracker) - ʫʩʪʨʦʡʩʪʚʦ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ 

ʦʪʩʣʝʞʠʚʘʥʠʷ ʧʦʣʦʞʝʥʠʷ ʩʦʣʥʮʘ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ ʥʝʩʫʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʳʡ ʂʇɼ ʦʪ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ 

(ʠʣʠ ʜʨʫʛʠʭ ʫʩʪʨʦʡʩʪʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʪʨʝʢʝʨʝ). ʂʦʥʮʝʧʮʠʷ ʪʨʝʢʝʨʘ 

ʧʨʝʜʝʣʴʥʦ ʧʨʦʩʪʘ ð ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʜʘʪʯʠʢʘʤ ʢʦʥʪʨʦʣʣʝʨ ʦʧʨʝʜʝʣʷʝʪ 

ʦʧʪʠʤʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʜʣʷ ʩʦʣʥʝʯʥʦʡ ʙʘʪʘʨʝʠ ʠ ʟʘʩʪʘʚʣʷʝʪ ʩʝʨʚʦʜʚʠʛʘʪʝʣʴ 

ʧʦʚʦʨʘʯʠʚʘʪʴ ʧʣʘʪʬʦʨʤʫ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʚ ʥʝʦʙʭʦʜʠʤʫʶ ʩʪʦʨʦʥʫ. 

ɺ ʨʘʟʨʝʟʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʠʭ ʫʩʪʨʦʡʩʪʚ ʚ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤʘʭ, ʪʨʝʢʝʨʳ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʧʦʣʦʞʝʥʠʷ ʩʦʣʥʮʘ ʠ 

ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʧʦʚʦʨʦʪʘ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ ʜʣʷ ʤʘʢʩʠʤʠʟʘʮʠʠ ʚʳʨʘʙʦʪʢʠ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʥʷ. 

ʅʘ ʨʠʩ.1.1 ʧʨʠʚʝʜʝʥ ʛʨʘʬʠʢ, ʢʦʪʦʨʳʡ ʦʪʦʙʨʘʞʘʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʚʝʣʠʯʠʥʳ 

ʧʦʪʝʨʴ ʧʨʠ ʚʳʨʘʙʦʪʢʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩʦʣʥʝʯʥʳʤʠ ʧʘʥʝʣʷʤʠ ʦʪ ʚʝʣʠʯʠʥʳ 

ʫʛʣʘ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʧʣʦʩʢʦʩʪʠ ʧʘʥʝʣʠ. ʀʟ ʛʨʘʬʠʢʘ 

ʟʘʚʠʩʠʤʦʩʪʠ ʚʠʜʥʦ, ʯʪʦ ʪʨʝʢʝʨ ʩ ʪʦʯʥʦʩʪʴʶ Ñ5Á ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʣʘʚʣʠʚʘʥʠʝ 

ʧʘʥʝʣʴʶ ʙʦʣʝʝ 99,6% ʵʥʝʨʛʠʠ ʧʨʷʤʳʭ ʣʫʯʝʡ ʠ 100% ð ʦʪ ʨʘʩʩʝʷʥʦʛʦ ʩʚʝʪʘ. 

ʋʯʠʪʳʚʘʷ ʦʩʦʙʝʥʥʦʩʪʠ ʝʞʝʜʥʝʚʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʩʦʣʥʮʘ ʤʦʞʥʦ 

ʩʢʘʟʘʪʴ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʳʡ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʧʘʥʝʣʝʡ ð ʦʢʦʣʦ 150Á. ʇʘʥʝʣʴ, 
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ʢʦʪʦʨʘʷ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʨʦʚʥʦ ʧʦ ʩʝʨʝʜʠʥʝ ʤʝʞʜʫ ʪʦʯʢʘʤʠ 

ʟʘʢʘʪʘ ʠ ʚʦʩʪʦʢʘ ʪʝʨʷʝʪ ʜʦ 75% ʦʪ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʚʳʨʘʙʦʪʢʠ ʚ 

ʫʪʨʝʥʥʝʝ ʠ ʚʝʯʝʨʥʝʝ ʚʨʝʤʷ. 

 

 

ʈʠʩ. 1.1. ɿʘʚʠʩʠʤʦʩʪʴ ʚʝʣʠʯʠʥʳ ʧʦʪʝʨʴ ʧʨʠ ʚʳʨʘʙʦʪʢʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

ʩʦʣʥʝʯʥʳʤʠ ʧʘʥʝʣʷʤʠ ʦʪ ʚʝʣʠʯʠʥʳ ʫʛʣʘ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʧʦʣʦʞʝʥʠʷ ʧʣʦʩʢʦʩʪʠ ʧʘʥʝʣʠ 

 

ɺʨʘʱʝʥʠʝ ʧʘʥʝʣʠ ʦʪ ʚʦʩʪʦʢʘ ʢ ʟʘʧʘʜʫ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʵʪʠʭ ʧʦʪʝʨʴ 

ʥʘʟʳʚʘʶʪ ʦʜʥʦʢʦʦʨʜʠʥʘʪʥʳʤ ʩʣʝʞʝʥʠʝʤ. ʂʨʦʤʝ ʜʥʝʚʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩ ʚʦʩʪʦʢʘ 

ʥʘ ʟʘʧʘʜ ʩʦʣʥʮʝ ʩʦʚʝʨʰʘʝʪ ʩʝʟʦʥʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʤʝʞʜʫ ʩʝʚʝʨʥʦʡ ʠ ʶʞʥʦʡ 

ʩʪʦʨʦʥʘʤʠ ʩʚʝʪʘ ʥʘ 46Á. ʇʘʥʝʣʴ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʩʨʝʜʥʶʶ ʪʦʯʢʫ ʤʝʞʜʫ 

ʩʝʟʦʥʥʳʤʠ ʢʨʘʡʥʠʤʠ ʧʦʣʦʞʝʥʠʷʤʠ ʪʨʘʝʢʪʦʨʠʠ ʩʦʣʥʮʘ, ʙʫʜʝʪ ʥʝʩʪʠ ʧʦʪʝʨʠ 

ʦʢʦʣʦ 8,3%. 
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ʈʠʩ. 1.2. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʩʦʣʥʝʯʥʦʡ ʧʘʥʝʣʠ 

 

ʊʨʝʢʝʨʳ ʜʣʷ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ ʙʳʚʘʶʪ ʥʝʩʢʦʣʴʢʠʭ ʢʦʥʬʠʛʫʨʘʮʠʡ, 

ʨʫʢʦʚʦʜʩʪʚʫʶʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʘʣʛʦʨʠʪʤʘʤʠ ʧʨʠ ʚʳʙʦʨʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʠʤʝʶʪ 

ʨʘʟʥʳʝ ʧʨʠʚʦʜʥʳʝ ʤʝʭʘʥʠʟʤʳ. ʅʝʩʤʦʪʨʷ ʥʘ ʤʘʩʩʫ ʚʦʟʤʦʞʥʳʭ ʨʘʟʣʠʯʠʡ 

ʤʝʞʜʫ ʪʨʝʢʝʨʘʤʠ, ʯʘʱʝ ʚʩʝʛʦ ʦʥʠ ʜʝʣʷʪʩʷ ʥʘ ʜʚʘ ʪʠʧʘ ð ʦʜʥʦʢʦʦʨʜʠʥʘʪʥʳʝ ʠ 

ʜʚʫʭʢʦʦʨʜʠʥʘʪʥʳʝ. 

ʈʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʳʩʪʫʧʘʶʪ:   

- ʙʘʪʘʨʝʷ, ʩʦʩʪʦʷʱʘʷ ʠʭ ʩʦʣʥʝʯʥʳʭ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ 

(ʧʘʥʝʣʝʡ);  

- ʟʝʨʢʘʣʦ ʧʘʨʘʙʦʣʠʯʝʩʢʦʛʦ ʦʪʨʘʞʘʪʝʣʷ, ʬʦʢʫʩʠʨʫʶʱʝʛʦ ʩʦʣʥʝʯʥʫʶ 

ʵʥʝʨʛʠʶ ʥʘ ʜʚʠʛʘʪʝʣʝ ʉʪʠʨʣʠʥʛʘ, ʚʳʨʘʙʘʪʳʚʘʶʱʝʛʦ ʵʣʝʢʪʨʠʯʝʩʪʚʦ (ʌʦʪʦ 2);  

- ʟʝʨʢʘʣʦ ʦʪʨʘʞʘʪʝʣʷ, ʬʦʢʫʩʠʨʫʶʱʝʛʦ ʩʦʣʥʝʯʥʫʶ ʵʥʝʨʛʠʶ ʥʘ ʣʶʙʦʡ 

ʜʨʫʛʦʡ ʧʨʠʸʤʥʠʢ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʳʤ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʫʩʪʨʦʡʩʪʚʦ 

ʠʣʠ ʪʝʧʣʦʥʦʩʠʪʝʣʴ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʩʠʩʪʝʤʳ (ʌʦʪʦ 3).  

ʦʧʪʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ʠ ʜʨ. 

ʊʦʯʥʘʷ ʦʨʠʝʥʪʘʮʠʷ ʨʘʙʦʯʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩʠʩʪʝʤ ʥʘ ʉʦʣʥʮʝ ʥʝʦʙʭʦʜʠʤʘ 

ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʠʭ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʟʘʜʘʯʘ 

ʪʨʝʢʝʨʘ ð ʫʤʝʥʴʰʠʪʴ ʫʛʦʣ ʧʘʜʝʥʠʷ ʩʦʣʥʮʘ ʥʘ ʨʘʙʦʯʫʶ ʧʦʚʝʨʭʥʦʩʪʴ 
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ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ (PV- ʤʦʜʫʣʝʡ, ʉPV-ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ 

ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ, CSP ʩʠʩʪʝʤ, HCPV ʩʠʩʪʝʤ, ʧʘʨʘʙʦʣʠʯʝʩʢʠʭ 

ʦʪʨʘʞʘʪʝʣʝʡ ʠ ʜʨ.). 

ʂʦʥʩʪʨʫʢʮʠʷ ʪʨʝʢʝʨʘ 

 

 

 

ʈʠʩ.1.3. ʂʦʥʩʪʨʫʢʮʠʷ ʪʨʝʢʝʨʘ 

 



 

ʉʦʣʥʝʯʥʳʡ ʪʨʝʢʝʨ ʚ ʧʦʣʥʦʡ ʢʦʤʧʣʝʢʪʘʮʠʠ ʩʦʩʪʦʠʪ ʠʟ:  

1. ʅʝʩʫʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʠ ʧʦʜʚʠʞʥʦʡ 

ʯʘʩʪʝʡ, ʧʦʜʚʠʞʥʘʷ ʯʘʩʪʴ ʠʤʝʝʪ ʦʜʥʫ ʠʣʠ ʜʚʝ ʦʩʠ ʚʨʘʱʝʥʠʷ;  

2. ʉʠʩʪʝʤʳ ʦʨʠʝʥʪʘʮʠʠ (ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ) ʧʦʜʚʠʞʥʦʡ ʯʘʩʪʠ ʪʨʝʢʝʨʘ, 

ʩʦʩʪʦʷʱʝʡ ʠʟ ʘʢʪʫʘʪʦʨʦʚ, ʠ ʫʩʪʨʦʡʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʠʤʠ;  

3. ʉʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ:  

- ʟʘʱʠʪʫ ʦʪ ʤʦʣʥʠʠ,   

- ʟʘʱʠʪʫ ʦʪ ʧʝʨʝʛʨʫʟʦʢ,   

- ʤʝʪʝʦʩʪʘʥʮʠʶ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʫʶ ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʩʠʩʪʝʤʳ 

ʦʙ ʫʨʘʛʘʥʝ, ʛʨʘʜʝ, ʩʥʝʛʝ, ʥʘʣʝʜʠ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ. 

 ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ ʤʝʪʝʦʩʪʘʥʮʠʠ, ʩʠʩʪʝʤʘ ʧʝʨʝʦʨʠʝʥʪʠʨʫʝʪ ʪʨʝʢʝʨ 

ʚ ʧʦʣʦʞʝʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʬʘʢʪʦʨʳ ʙʫʜʫʪ ʤʠʥʠʤʠʟʠʨʦʚʘʥʳ 

ʚ ʧʝʨʠʦʜ ʠʭ ʜʝʡʩʪʚʠʷ, ʘ ʨʘʙʦʯʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʱʠʱʝʥʳ ʦʪ ʨʘʟʨʫʰʝʥʠʷ ʠʣʠ 

ʧʦʨʯʠ.   

- ʩʪʘʙʠʣʠʟʘʪʦʨʳ;   

4. ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʠʥʪʝʨʬʝʡʩ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʥʘʩʪʨʦʡʢʠ, 

ʢʦʥʪʨʦʣʷ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʵʥʝʨʛʦʩʠʩʪʝʤʳ;  

5. ʉʠʩʪʝʤʳ ʫʜʘʣʸʥʥʦʛʦ ʜʦʩʪʫʧʘ ʜʣʷ ʫʜʘʣʸʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʠ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʦʡ;   

6. ʉʠʩʪʝʤʘ ʥʘʚʠʛʘʮʠʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ 

ʩʠʩʪʝʤʳ, ʚʳʩʦʪʳ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ (ʜʣʷ ʪʨʝʢʝʨʦʚ ʥʘ ʤʦʙʠʣʴʥʦʡ ʙʘʟʝ). 

ʅʘ ʩʪʘʮʠʦʥʘʨʥʳʭ ʪʨʝʢʝʨʘʭ ʥʘʚʠʛʘʮʠʷ ʥʝ ʦʙʷʟʘʪʝʣʴʥʘ. ʋʩʪʘʥʦʚʦʯʥʳʝ ʟʥʘʯʝʥʠʷ 

ʰʠʨʦʪʳ, ʜʦʣʛʦʪʳ, ʚʳʩʦʪʳ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʤʝʩʪʘ, ʛʜʝ ʩʪʘʚʠʪʩʷ ʪʨʝʢʝʨ, 

ʚʚʦʜʷʪʩʷ ʧʦʩʪʘʚʱʠʢʦʤ ʧʨʠ ʤʦʥʪʘʞʝ ʩʠʩʪʝʤʳ. 

7. ʀʥʚʝʨʪʦʨ - ʧʨʝʦʙʨʘʟʫʝʪ, ʧʦʩʪʫʧʘʶʱʝʝ ʦʪ ʧʦʣʝʟʥʦʡ ʥʘʛʨʫʟʢʠ ʪʨʝʢʝʨʘ 

(PV-ʤʦʜʫʣʝʡ ʠ ʜʨ.) ʧʦʩʪʦʷʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʚ ʧʝʨʝʤʝʥʥʦʝ 220ɺ (110ɺ) ʠ 

ʧʝʨʝʜʘʸʪ ʝʛʦ ʧʦʪʨʝʙʠʪʝʣʶ ʠʣʠ ʥʘ ʧʨʠʥʠʤʘʶʱʫʶ ʩʪʘʥʮʠʶ, ʦʜʥʦʚʨʝʤʝʥʥʦ, 

ʟʘʧʠʪʳʚʘʷ ʪʨʝʢʝʨ.  



ʂʦʣʠʯʝʩʪʚʦ ʠʥʚʝʨʪʦʨʦʚ ʥʘ ʪʨʝʢʝʨʝ ʤʦʞʝʪ ʙʳʪʴ ʦʪ ʦʜʥʦʛʦ ʜʦ ʪʨʸʭ. 

ʀʥʚʝʨʪʦʨʳ ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʟʘʱʠʱʝʥʥʦʤ ʚʘʨʠʘʥʪʝ (ʧʦʣʝʚʦʤ) ʠʣʠ ʞʝ ʚ ʢʦʨʧʫʩʝ, 

ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʤ ʚ ʧʦʤʝʱʝʥʠʠ. ʉʭʝʤʳ ʧʦʜʢʣʶʯʝʥʠʷ ʠʥʚʝʨʪʦʨʦʚ ʚ ʩʠʩʪʝʤʝ 

ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤʠ.  

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʣʥʦʡ ʢʦʤʧʣʝʢʪʘʮʠʠ ʪʨʝʢʝʨʘ ʥʝ ʚʩʝʛʜʘ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʮʝʣʝʩʦʦʙʨʘʟʥʘ, ʟʘʚʠʩʠʪ ʦʪ ʚʠʜʘ ʪʨʝʢʝʨʘ, ʥʘʟʥʘʯʝʥʠʷ, ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ, 

ʧʦʵʪʦʤʫ ʚ ʧʨʘʢʪʠʢʝ ʯʘʩʪʦ ʤʥʦʛʠʝ ʫʢʘʟʘʥʥʳʝ ʚʳʰʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʵʣʝʤʝʥʪʳ 

ʪʨʝʢʝʨʘ ʦʪʩʫʪʩʪʚʫʶʪ. 

ʉʠʩʪʝʤʳ ʦʨʠʝʥʪʘʮʠʠ ʪʨʝʢʝʨʦʚ 

ʇʦʜʚʠʞʥʘʷ ʯʘʩʪʴ ʪʨʝʢʝʨʘ ʤʦʞʝʪ ʤʝʥʷʪʴ ʩʚʦʸ ʧʦʣʦʞʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʨʫʯʥʦʛʦ ʧʨʠʚʦʜʘ, 

ʣʠʙʦ ʩ ʧʦʤʦʱʴʶ 1-2-ʭ ʘʢʪʫʘʪʦʨʦʚ ð ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʚʳʧʦʣʥʝʥʥʳʭ 

ʥʘ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷʭ.  

ɿʘʜʘʯʘ ʪʨʝʢʝʨʘ - ʫʩʪʘʥʦʚʠʪʴ ʫʛʣʳ ʥʘʢʣʦʥʘ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʥʘʛʨʫʟʢʠ, ʩʦʨʠʝʥʪʠʨʦʚʘʚ, ʝʸ ʩʪʨʦʛʦ ʥʘ ʩʦʣʥʮʝ. ʇʨʦʱʝ ʛʦʚʦʨʷ, ʩʦʣʥʝʯʥʳʝ ʣʫʯʠ 

ʜʦʣʞʥʳ ʧʘʜʘʪʴ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʧʣʦʩʢʦʩʪʠ ʩʦʣʥʝʯʥʦʡ ʧʘʥʝʣʠ. 

 

 

 

ʈʠʩ. 1.4. ʉʠʩʪʝʤʳ ʦʨʠʝʥʪʘʮʠʠ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ 



 

ʊʘʢʦʡ ʦʨʠʝʥʪʘʮʠʠ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʩʧʦʩʦʙʘʤʠ: 

ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʫʩʪʨʦʡʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ ʘʢʪʫʘʪʦʨʘʤʠ ʩ ʧʦʤʦʱʴʶ ʥʝʩʢʦʣʴʢʠʭ 

ʬʦʪʦʧʨʠʸʤʥʠʢʦʚ ʘʥʘʣʠʟʠʨʫʝʪ ʦʩʚʝʱʸʥʥʦʩʪʴ ʧʨʠ ʨʘʟʥʳʭ ʧʦʣʦʞʝʥʠʷʭ ʪʨʝʢʝʨʘ ʠ ʧʝʨʝʜʘʸʪ 

ʫʧʨʘʚʣʷʶʱʠʝ ʩʠʛʥʘʣʳ ʥʘ ʘʢʪʫʘʪʦʨʳ ʜʦ ʤʦʤʝʥʪʘ, ʢʦʛʜʘ ʧʦʪʦʢ ʩʚʝʪʘ ʥʘ ʚʩʝʭ ʬʦʪʦʵʣʝʤʝʥʪʘʭ 

ʙʫʜʝʪ ʦʜʠʥʘʢʦʚ. ʈʘʟʙʘʣʘʥʩʠʨʦʚʢʘ ʩʠʩʪʝʤʳ ʠʟ-ʟʘ ʜʚʠʞʝʥʠʷ ʩʦʣʥʮʘ ʜʘʩʪ ʠʤʧʫʣʴʩ ʜʣʷ 

ʘʢʪʠʚʘʮʠʠ ʥʦʚʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ, ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʢ ʩʦʣʥʮʫ. ʇʨʠʥʮʠʧʠʘʣʴʥʳʝ ʩʭʝʤʳ ʪʘʢʠʭ 

ʫʩʪʨʦʡʩʪʚ ʥʝʩʣʦʞʥʳʝ ʠ ʥʝʜʦʨʦʛʠʝ. ʅʦ ʫ ʥʠʭ ʝʩʪʴ ʦʜʠʥ ʩʫʱʝʩʪʚʝʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ. 

ɺ ʧʘʩʤʫʨʥʫʶ ʧʦʛʦʜʫ, ʧʨʠ ʦʩʘʜʢʘʭ ʠ ʟʘʛʨʷʟʥʝʥʠʠ ʬʦʪʦʧʨʠʸʤʥʠʢʦʚ ʩʠʩʪʝʤʘ 

ʥʝʨʘʙʦʪʦʩʧʦʩʦʙʥʘ. 

ʇʝʨʝʦʨʠʝʥʪʠʨʦʚʘʪʴ ʩʠʩʪʝʤʫ ʤʦʞʥʦ ʚʨʫʯʥʫʶ, ʣʠʙʦ, ʫʧʨʘʚʣʷʷ 

ʘʢʪʫʘʪʦʨʘʤʠ, ʧʦʜʘʚʘʷ ʫʧʨʘʚʣʷʶʱʠʝ ʩʠʛʥʘʣʳ ʩ ʧʦʤʦʱʴʶ ʧʝʨʝʢʣʶʯʘʪʝʣʝʡ. 

ʅʦ ʪʘʢʦʡ ʩʧʦʩʦʙ ʧʨʠʝʤʣʝʤ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʩʝʟʦʥʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʪʨʝʢʝʨʦʚ, 

ʢʦʛʜʘ ʥʘ ʢʘʢʦʡ-ʪʦ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʚʳʩʪʘʚʣʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʫʛʦʣ 

ʥʘʢʣʦʥʘ (ʥʘ ʨʠʩ.1.4 ʜʘʥʥʳʡ ʫʛʦʣ ʦʙʦʟʥʘʯʝʥ ʢʘʢ Zenith (ʟʝʥʠʪʥʳʡ ʫʛʦʣ ʥʘʢʣʦʥʘ 

ʩʦʣʥʮʘ ). ʊʦʯʥʦʩʪʴ ʦʨʠʝʥʪʘʮʠʠ ʧʨʠ ʵʪʦʤ ʥʝʚʝʣʠʢʘ, ʧʦʩʪʦʷʥʥʦ ʦʧʝʨʘʪʦʨ 

ʥʝ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʫ ʪʨʝʢʝʨʘ, ʧʦʵʪʦʤʫ ʜʘʥʥʳʡ ʩʧʦʩʦʙ ʨʘʩʧʨʦʩʪʨʘʥʸʥ ʤʘʣʦ, 

ʥʦ ʜʣʷ ʩʝʟʦʥʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʤʘʣʦʙʶʜʞʝʪʥʳʭ ʩʠʩʪʝʤ ʦʥ ʚʧʦʣʥʝ ʧʦʜʭʦʜʠʪ. 

ʋʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʝʤ ʪʨʝʢʝʨʘ ʧʦ ɸʟʠʤʫʪʘʣʴʥʦʤʫ ʠ ɿʝʥʠʪʥʦʤʫ ʫʛʣʘʤ 

ʚʦʟʤʦʞʥʦ ʫʩʪʨʦʡʩʪʚʦʤ ʫʧʨʘʚʣʝʥʠʷ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦʜʠʪ ʪʘʡʤʝʨ. ʇʨʠ 

ʵʪʦʤ ʘʢʪʫʘʪʦʨʳ ʥʘʯʠʥʘʶʪ ʩʚʦʶ ʨʘʙʦʪʫ ʧʦ ʩʫʪʦʯʥʦʡ ʧʨʦʛʨʘʤʤʝ ʪʘʡʤʝʨʘ (ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʠ ʧʦ ʛʦʜʦʚʦʡ ʧʨʦʛʨʘʤʤʝ). ʊʦʯʥʦʩʪʴ ʦʨʠʝʥʪʘʮʠʠ ʧʨʠ ʵʪʦʤ 

ʥʝ ʚʝʣʠʢʘ, ʪʘʢ ʢʘʢ ʩʦʣʥʮʝ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʝʪ ʚʨʝʤʷ, ʤʝʩʪʦ 

ʚʦʩʭʦʜʘ ʠ ʟʘʭʦʜʘ, ʟʝʥʠʪʥʳʡ ʫʛʦʣ. ʂ ʧʨʠʤʝʨʫ, ʣʝʪʦʤ ʚ ʥʘʰʠʭ ʰʠʨʦʪʘʭ 

ʟʝʥʠʪʥʳʡ ʫʛʦʣ ʤʘʣ, ʘ ʟʠʤʦʡ ʩʦʣʥʮʝ ʠʜʸʪ ʧʦ ʛʦʨʠʟʦʥʪʫ ʠ ʟʝʥʠʪʥʳʡ ʫʛʦʣ ʚʝʣʠʢ. 

ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʧʨʠʝʤʣʝʤ ʜʣʷ ʥʝʜʦʨʦʛʠʭ ʩʠʩʪʝʤ. 

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʪʘʣ ʩʧʦʩʦʙ ʫʧʨʘʚʣʝʥʠʷ ʘʢʪʫʘʪʦʨʘʤʠ 

ʧʦ ʧʨʦʛʨʘʤʤʝ, ʢʦʪʦʨʘʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʚʨʝʤʝʥʠ ʨʘʩʩʯʠʪʳʚʘʝʪ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʩʦʣʥʮʘ. ʇʦ ʚʥʫʪʨʝʥʥʠʤ ʯʘʩʘʤ ʫʩʪʨʦʡʩʪʚʘ ʧʨʦʛʨʘʤʤʘ ʥʘ ʙʣʦʢ 

ʫʧʨʘʚʣʝʥʠʷ ʙʫʜʝʪ ʚʳʜʘʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʟʥʘʯʝʥʠʠ ɸʟʠʤʫʪʘʣʴʥʦʛʦ (Azimuth) 

ʠ ɿʝʥʠʪʥʦʛʦ (Zenith) ʫʛʣʦʚ (ʨʠʩ.1.4), ʩ ʫʯʸʪʦʤ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʪʨʝʢʝʨʘ 

(ʰʠʨʦʪʘ, ʜʦʣʛʦʪʘ, ʚʳʩʦʪʘ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ), ʧʦʩʣʝ ʯʝʛʦ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤ 



ʫʩʪʨʦʡʩʪʚʦʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʧʝʨʝʦʨʠʝʥʪʘʮʠʷ ʪʨʝʢʝʨʘ 

ʚ ʨʘʩʯʸʪʥʦʝ ʧʦʣʦʞʝʥʠʝ. ɼʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʨʘʩʯʸʪʘ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ 

ʩʦʣʥʮʘ, ʥʘʟʳʚʘʝʪʩʷ ð SPA (ɸʣʛʦʨʠʪʤ ʩʦʣʥʝʯʥʦʡ ʧʦʟʠʮʠʠ).  

ʋʩʪʨʦʡʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʪʨʝʢʝʨʘʤʠ ʤʦʛʫʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ 

ʥʘ ʟʘʱʠʱʸʥʥʳʭ ʢʦʤʧʴʶʪʝʨʘʭ, PLC - ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ ʣʦʛʠʯʝʩʢʠʭ 

ʢʦʥʪʨʦʣʣʝʨʘʭ, ʣʠʙʦ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʟʘʢʦʥʯʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ, 

ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ ʧʦʩʪʘʚʱʠʢʦʤ ʧʨʠ ʧʦʩʪʘʚʢʝ ʪʨʝʢʝʨʘ, ʩ ʧʨʠʚʷʟʢʦʡ 

ʢ ʤʝʩʪʥʦʩʪʠ ʩʚʦʝʛʦ ʠʟʜʝʣʠʷ. ɻʨʫʧʧʘ ʪʨʝʢʝʨʦʚ ʤʦʞʝʪ ʫʧʨʘʚʣʷʪʴʩʷ ʦʜʥʠʤ 

ʢʦʤʧʴʶʪʝʨʦʤ, ʯʪʦ ʩʥʠʞʘʝʪ ʩʝʙʝʩʪʦʠʤʦʩʴ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʪʨʝʢʝʨʦʚ 

ɺʳʙʦʨ ʪʠʧʘ ʪʨʝʢʝʨʘ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ ʨʘʟʤʝʨ ʫʩʪʘʥʦʚʢʠ, 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʟʝʤʝʣʴʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ, ʰʠʨʦʪʳ ʠ ʤʝʩʪʥʳʭ ʧʦʛʦʜʥʳʭ 

ʫʩʣʦʚʠʡ. 

ʊʨʝʢʝʨʳ ʩ ʦʜʥʦʡ ʦʩʴʶ ʚʨʘʱʝʥʠʷ (ʦʜʥʦʦʩʥʳʝ) 

ʆʜʥʦʦʩʥʳʝ ʪʨʝʢʝʨʳ ʠʤʝʶʪ ʦʜʥʫ ʩʪʝʧʝʥʴ ʩʚʦʙʦʜʳ, ʢʦʪʦʨʘʷ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʦʩʠ 

ʚʨʘʱʝʥʠʷ. ʆʩʴ ʚʨʘʱʝʥʠʷ ʦʜʥʦʦʩʥʦʛʦ ʪʨʝʢʝʨʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʚʜʦʣʴ ʦʩʠ 

ʉʝʚ.ʤʝʨʠʜʠʘʥʘ (ʩʝʚʝʨ-ʶʛ).     ɺʧʦʣʥʝ ʚʦʟʤʦʞʥʘ, ʦʨʠʝʥʪʘʮʠʷ ʠʭ ʚ ʣʶʙʳʭ ʢʦʦʨʜʠʥʘʪʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ SPA (Solar Position Algorithm) ʘʣʛʦʨʠʪʤʘʤʠ ʩʣʝʞʝʥʠʷ. 

ɽʩʪʴ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʦʜʥʦʦʩʥʳʭ ʪʨʝʢʝʨʦʚ. ʆʥʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ 

ʪʨʝʢʝʨʳ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʴʶ ʚʨʘʱʝʥʠʷ (HSAT), ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʴʶ 

ʚʨʘʱʝʥʠʷ(VSAT), ʩ ʥʘʢʣʦʥʥʦʡ ʦʩʴʶ ʚʨʘʱʝʥʠʷ(TSAT) ʠ c ʧʦʣʷʨʥʦ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʦʩʴʶ ʚʨʘʱʝʥʠʷ (PSAT). 

ʊʨʝʢʝʨʳ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʦʩʴʶ - Horizontal single axis tracker (HSAT) 

ʆʩʴ ʚʨʘʱʝʥʠʷ ʜʣʷ HSAT ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʟʝʤʣʝ.  

ʇʦʣʷ ʩ HSAT ʷʚʣʷʶʪʩʷ ʦʯʝʥʴ ʛʠʙʢʠʤʠ. ʇʨʦʩʪʘʷ ʛʝʦʤʝʪʨʠʷ ʪʨʝʙʫʝʪ, 

ʯʪʦ ʙʳ ʚʩʝ ʦʩʠ ʚʨʘʱʝʥʠʷ ʙʳʣʠ ʧʘʨʘʣʣʝʣʴʥʳ ʜʨʫʛ ʜʨʫʛʫ, 

ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʦʩʷʤʠ ʤʦʞʝʪ ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ 

ʚʳʨʘʙʦʪʢʫ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʟʘʚʠʩʷʱʝʡ ʠ ʦʪ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ, ʪʝʥʠ 

ʠ ʚʨʝʤʝʥʠ ʩʫʪʦʢ. 

ɺ HSAT ʜʣʠʥʥʳʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʪʨʫʙʳ ʦʧʠʨʘʶʪʩʷ ʥʘ ʧʦʜʰʠʧʥʠʢʠ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘ ʧʠʣʦʥʘʭ. ʆʩʠ ʪʨʫʙʦʢ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʣʠʥʠʠ ʩʝʚʝʨ-ʶʛ. 



ʇʘʥʝʣʠ ʤʦʥʪʠʨʫʶʪʩʷ ʥʘ ʪʨʫʙʢʝ, ʘ ʪʨʫʙʢʘ ʙʫʜʝʪ ʚʨʘʱʘʪʴʩʷ ʚʦʢʨʫʛ ʩʚʦʝʡ ʦʩʠ, 

ʯʪʦʙʳ ʦʪʩʣʝʞʠʚʘʪʴ ʚʠʜʠʤʦʝ ʜʚʠʞʝʥʠʝ ʩʦʣʥʮʘ ʚ ʪʝʯʝʥʠʝ ʜʥʷ. 

ʈʘʟʥʦʚʠʜʥʦʩʪʴʶ ʪʨʝʢʝʨʦʚ HSAT ʷʚʣʷʶʪʩʷ ʪʨʝʢʝʨʳ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʝ ʥʘ 

ʶʞʥʳʭ ʩʪʝʥʘʭ ʢʨʫʧʥʳʭ ʦʙʲʝʢʪʦʚ (ʟʜʘʥʠʡ) - WHSAT (Wall Horizontal single axis 

tracker).  

ʊʨʝʢʝʨʳ ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʴʶ ʚʨʘʱʝʥʠʷ ð Vertical single axis tracker(VSAT) 

ʆʩʴ ʚʨʘʱʝʥʠʷ ʜʣʷ VSAT ʚʝʨʪʠʢʘʣʴʥʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʟʝʤʣʝ. ʕʪʠ ʪʨʝʢʝʨʳ ʚʨʘʱʘʶʪʩʷ 

ʩ ʚʦʩʪʦʢʘ ʥʘ ʟʘʧʘʜ ʚ ʪʝʯʝʥʠʝ ʜʥʷ. ʊʘʢʠʝ ʪʨʝʢʝʨʳ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʚ ʚʳʩʦʢʠʭ 

ʰʠʨʦʪʘʭ, ʯʝʤ HSAT. ʇʦʣʷ ʪʨʝʢʝʨʦʚ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴ ʟʘʪʝʥʝʥʠʝ ʦʪ ʩʦʩʝʜʥʠʭ ʪʨʝʢʝʨʦʚ, 

ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʥʝʥʫʞʥʳʭ ʧʦʪʝʨʴ ʵʥʝʨʛʠʠ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ. 

VSAT ʦʙʳʯʥʦ ʠʤʝʶʪ ʨʘʙʦʯʫʶ ʧʦʚʝʨʭʥʦʩʪʴ (ʩ ʬʦʪʦʵʣʝʤʝʥʪʘʤʠ) ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʧʦʜ 

ʫʛʣʦʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʩʠ ʚʨʘʱʝʥʠʷ. ʊʦ ʝʩʪʴ ʠʤʝʝʪ ʬʠʢʩʠʨʦʚʘʥʥʳʡ ʥʘʢʣʦʥ. 

ʊʨʝʢʝʨʳ ʦ ʦʜʥʦʡ ʥʘʢʣʦʥʥʦʡ ʦʩʴʶ ʚʨʘʱʝʥʠʷ ð Tilted single axis tracke (TSAT) 

ɺʩʝ ʪʨʝʢʝʨʳ ʩ ʦʩʷʤʠ ʚʨʘʱʝʥʠʷ ʤʝʞʜʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʯʠʪʘʝʪʩʷ TSAT. 

ɺ ʤʘʩʩʠʚʝ ʪʨʝʢʝʨʦʚ ʜʦʣʞʥʦ ʫʯʠʪʳʚʘʪʴʩʷ ʟʘʪʝʥʝʥʠʝ ʦʪ ʩʦʩʝʜʥʠʭ 

ʪʨʝʢʝʨʦʚ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʥʝʥʫʞʥʳʭ ʧʦʪʝʨʴ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ. 

ʊʨʝʢʝʨʳ ʩ ʧʦʣʷʨʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʦʩʴʶ ʚʨʘʱʝʥʠʷ ð Polar aligned single axis trackers 

(PASAT) 

ʕʪʦʪ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʥʘʫʯʥʦ ʠʟʚʝʩʪʥʳʡ ʢʘʢ ʩʪʘʥʜʘʨʪʥʳʡ ʤʝʪʦʜ ʤʦʥʪʘʞʘ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʪʝʣʝʩʢʦʧ.   

PASAT ʚʳʨʘʚʥʠʚʘʝʪʩʷ ʧʦ ʧʦʣʷʨʥʦʡ ʟʚʝʟʜʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʭ ʥʘʟʳʚʘʶʪ 

ʪʨʝʢʝʨʳ ʩ  ʧʦʣʷʨʥʦ ʚʳʨʦʚʥʝʥʥʦʡ ʦʩʴʶ (PASAT). ɺ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʜʣʷ PASAT ʫʛʦʣ ʥʘʢʣʦʥʘ ʨʘʚʝʥ ʰʠʨʦʪʝ ʫʩʪʘʥʦʚʢʠ. ʕʪʦ 

ʚʳʨʘʚʥʠʚʘʝʪ ʦʩʴ ʚʨʘʱʝʥʠʷ ʪʨʝʢʝʨʘ ʩ ʦʩʴʶ ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ. 

ʊʨʝʢʝʨʳ ʩ ʜʚʫʤʷ ʦʩʷʤʠ ʚʨʘʱʝʥʠʷ - Dual axis trackers (DAT) 

DAT ʠʤʝʶʪ ʜʚʝ ʩʪʝʧʝʥʠ ʩʚʦʙʦʜʳ, ʢʦʪʦʨʳʝ ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʦʩʝʡ ʚʨʘʱʝʥʠʷ. ʕʪʠ ʦʩʠ, 

ʢʘʢ ʧʨʘʚʠʣʦ ʥʝ ʩʚʷʟʘʥʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʥʦ ʨʘʙʦʪʘʶʪ ʚʤʝʩʪʝ. ʆʩʴ, ʢʦʪʦʨʘʷ ʬʠʢʩʠʨʫʝʪʩʷ 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʟʝʤʣʝ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʦʩʥʦʚʥʘʷ ʦʩʴ. ɼʨʫʛʘʷ ʦʩʴ ʤʦʞʝʪ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʚʪʦʨʠʯʥʘʷ. ʀ ʥʘʦʙʦʨʦʪ. 

ɽʩʪʴ ʥʝʩʢʦʣʴʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʨʝʘʣʠʟʘʮʠʡ ʪʨʝʢʝʨʦʚ ʩ ʜʚʫʤʷ ʦʩʷʤʠ. 

ʆʥʠ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʧʦ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʠʭ ʦʩʥʦʚʥʦʡ ʦʩʠ ʧʦ ʦʪʥʦʰʝʥʠʶ 

http://ust.su/solar/catalog/trackers/5540/
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ʢ ʟʝʤʣʝ. ɼʚʘ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʠʜʘ ʪʨʝʢʝʨʦʚ ʩ 2-  ̫ʦʩʷʤʠ :TTDAT ʠ 

AADAT.  

ʆʨʠʝʥʪʘʮʠʷ ʤʦʜʫʣʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʩʠ ʪʨʝʢʝʨʘ ʚʘʞʥʦ ʧʨʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. DAT ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʶʪ ʤʦʜʫʣʠ 

ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʧʘʨʘʣʣʝʣʴʥʦ ʚʪʦʨʠʯʥʦʡ ʦʩʠ ʚʨʘʱʝʥʠʷ. 

DAT ʧʦʟʚʦʣʷʶʪ ʧʨʠʥʷʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ 

ʟʘ ʩʯʝʪ ʠʭ ʩʧʦʩʦʙʥʦʩʪʠ ʩʣʝʜʦʚʘʪʴ ʟʘ ʩʦʣʥʮʝʤ ʚʝʨʪʠʢʘʣʴʥʦ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦ. 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʛʜʝ ʩʦʣʥʮʝ ʚ ʥʝʙʝ, DAT ʚ ʩʦʩʪʦʷʥʠʠ ʥʘʢʣʦʥʠʪʴ ʩʝʙʷ 

ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʢʦʥʪʘʢʪʝ ʩ ʩʦʣʥʮʝʤ. 

ʊʨʝʢʝʨʳ ʩ ʜʚʫʤʷ ʦʩʷʤʠ ʚʨʘʱʝʥʠʷ ʥʘ ʥʝʩʫʱʝʤ ʩʪʦʣʙʝ -Tipðtilt dual axis tracker (TTDAT) 

TTDAT ʪʘʢ ʥʘʟʚʘʣʠ ʧʦʪʦʤʫ, ʯʪʦ ʤʘʩʩʠʚ ʩ ʧʘʥʝʣʷʤʠ ʤʦʥʪʠʨʫʝʪʩʷ ʥʘ ʢʦʥʮʝ ʜʣʠʥʥʦʛʦ 

ʩʪʦʣʙʘ. ɼʚʠʞʝʥʠʝ ʪʨʝʢʝʨʘ ʩ ʚʦʩʪʦʢʘ ʥʘ ʟʘʧʘʜ ʫʧʨʘʚʣʷʝʪʩʷ ʧʦʚʦʨʦʪʦʤ ʤʘʩʩʠʚʘ ʚʦʢʨʫʛ 

ʚʝʨʭʥʝʛʦ ʧʦʣʶʩʘ, ʥʘ ʢʦʪʦʨʦʤ ʟʘʢʨʝʧʣʸʥ ʧʦʜʰʠʧʥʠʢ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʚʨʘʱʘʶʱʝʛʦʩʷ 

ʧʦʜʰʠʧʥʠʢʘ ʥʘʭʦʜʠʪʩʷ ʤʝʭʘʥʠʟʤ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʝʨʪʠʢʘʣʴʥʦʝ ʚʨʘʱʝʥʠʝ ʧʘʥʝʣʝʡ 

ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʩʥʦʚʥʳʝ ʪʦʯʢʠ ʢʨʝʧʣʝʥʠʷ ʜʣʷ ʤʘʩʩʠʚʘ ʧʘʥʝʣʝʡ. 

ʇʦʣʷ ʩ TTDAT ʷʚʣʷʶʪʩʷ ʦʯʝʥʴ ʛʠʙʢʠʤʠ. ʇʨʦʩʪʘʷ ʛʝʦʤʝʪʨʠʷ ʦʟʥʘʯʘʝʪ, 

ʯʪʦ ʩʦʭʨʘʥʝʥʠʝ ʦʩʠ ʚʨʘʱʝʥʠʷ ʧʘʨʘʣʣʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʫ ð ʚʩʝ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ 

ʜʣʷ ʥʘʜʣʝʞʘʱʝʛʦ ʨʘʟʤʝʱʝʥʠʷ ʪʨʝʢʝʨʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʜʨʫʛ ʢ ʜʨʫʛʫ. ʆʙʳʯʥʦ 

ʪʨʝʢʝʨʳ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʩʧʦʣʦʞʝʥʳ ʩ ʜʦʚʦʣʴʥʦ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʴʶ, ʯʪʦʙʳ 

ʠʟʙʝʞʘʪʴ ʟʘʪʝʥʝʥʠʝ ʦʜʥʦʛʦ ʪʨʝʢʝʨʘ ʜʨʫʛʠʤ, ʢʦʛʜʘ ʩʦʣʥʮʝ ʥʘʭʦʜʠʪʩʷ ʥʠʟʢʦ 

ʚ ʥʝʙʝ. 

ʆʩʠ ʚʨʘʱʝʥʠʷ TTDAT, ʦʙʳʯʥʦ ʚʳʨʘʚʥʠʚʘʶʪʩʷ ʣʠʙʦ ʧʦ ʩʝʚʝʨʥʦʤʫ 

ʤʝʨʠʜʠʘʥʫ ʠʣʠ ʧʦ ʣʠʥʠʠ ʰʠʨʦʪʳ ʚʦʩʪʦʢ-ʟʘʧʘʜ. 

ʊʨʝʢʝʨʳ ʩ ʜʚʫʤʷ ʦʩʷʤʠ ʚʨʘʱʝʥʠʷ ʠ ʦʧʦʨʥʦʡ ʧʣʦʩʢʦʩʪʴʶ - Azimuth-altitude dual axis tracker 

(AADAT) 

ɺ  AADAT   ʛʣʘʚʥʘʷ ʦʩʴ - ʚʝʨʪʠʢʘʣʴʥʘʷ. ʆʥʠ ʧʦʭʦʞʠ ʥʘ TTDAT, ʥʦ ʦʥʠ ʦʪʣʠʯʘʶʪʩʷ 

ʧʦ ʩʧʦʩʦʙʫ ʧʦʚʦʨʦʪʘ ʤʘʩʩʠʚʘ. ɺʤʝʩʪʦ ʚʨʘʱʘʶʱʝʛʦʩʷ ʤʘʩʩʠʚʘ ʚʦʢʨʫʛ ʚʝʨʭʥʝʛʦ ʧʦʣʶʩʘ 

ʩʪʦʣʙʘ, AADAT ʩʠʩʪʝʤʳ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ ʙʦʣʴʰʦʝ ʢʦʣʴʮʦ, ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʥʘ ʟʝʤʣʝ 

ʠʣʠ ʧʣʘʪʬʦʨʤʝ. ɺʩʷ ʩʠʩʪʝʤʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʨʦʣʠʢʠ ʠʣʠ ʥʘ ʙʦʣʴʰʫʶ ʧʣʘʪʬʦʨʤʫ ʩ 

ʧʦʜʰʠʧʥʠʢʘʤʠ. ʆʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʪʘʢʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚʝʩ 

ʤʘʩʩʠʚʘ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʯʘʩʪʷʤ ʢʦʣʴʮʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʦʜʥʦʡ ʪʦʯʢʠ ʟʘʛʨʫʟʢʠ ʧʦʣʶʩʘ 

ʚ TTDAT. ʕʪʦ ʧʦʟʚʦʣʷʝʪ AADAT ʧʦʜʜʝʨʞʠʚʘʪʴ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ ʤʘʩʩʠʚ cʦʣʥʝʯʥʳʭ 

ʧʘʥʝʣʝʡ ʠʣʠ ʦʪʨʘʞʘʪʝʣʝʡ, ʚ ʦʪʣʠʯʠʝ ʦʪ TTDAT, ʦʜʥʘʢʦ, ʩʠʩʪʝʤʳ AADAT ʥʝ ʤʦʛʫʪ ʙʳʪʴ 



ʨʘʟʤʝʱʝʥʳ ʙʣʠʞʝ ʜʨʫʛ ʢ ʜʨʫʛʫ, ʯʝʤ ʜʠʘʤʝʪʨ ʢʦʣʴʮʘ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʥʠʞʝʥʠʶ 

ʧʣʦʪʥʦʩʪʠ ʟʘʩʪʨʦʡʢʠ ʩʠʩʪʝʤʳ, ʦʩʦʙʝʥʥʦ ʩ ʫʯʝʪʦʤ ʤʝʞʪʨʝʢʝʨʥʦʛʦ ʟʘʪʝʥʝʥʠʷ. 

1.3. ʋʤʝʥʴʰʝʥʠʝ ʚʣʠʷʥʠʷ ʟʘʪʝʥʝʥʠʷ 

ʇʨʠ ʤʦʥʪʘʞʝ ʩʦʣʥʝʯʥʦʡ ʩʪʘʥʮʠʠ ʥʘ ʢʨʳʰʝ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ 

ʠʟʙʝʞʘʪʴ ʟʘʪʝʥʝʥʠʷ ʯʘʩʪʠ ʧʦʣʷ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ ʦʩʦʙʝʥʥʦ ʚ ʫʪʨʝʥʥʝʝ ʠʣʠ 

ʚʝʯʝʨʥʝʝ ʚʨʝʤʷ, ʢʦʛʜʘ ʩʦʣʥʮʝ ʛʦʨʘʟʜʦ ʥʠʞʝ. ʂʨʦʤʝ ʩʥʠʞʝʥʠʷ ʛʝʥʝʨʘʮʠʠ ʥʘ 

ʩʘʤʠʭ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʷʭ, ʥʘʭʦʜʷʱʝʤʩʷ ʚ ʪʝʥʠ, ʟʘʪʝʥʸʥʥʳʝ ʙʘʪʘʨʝʠ 

ʟʘʪʨʫʜʥʷʶʪ ʧʝʨʝʜʘʯʫ ʵʥʝʨʛʠʠ ʧʦ ʚʩʝʡ ʮʝʧʠ ʩʦʣʥʝʯʥʦʡ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʞʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʟʘʪʝʥʝʥʠʝ ʦʜʥʦʛʦ ʬʦʪʦʵʣʝʤʝʥʪʘ ʚ 

ʩʦʣʥʝʯʥʦʡ ʙʘʪʘʨʝʠ ʧʨʠʚʦʜʠʪ ʢ ʩʝʨʴʝʟʥʦʤʫ ʩʥʠʞʝʥʠʶ ʛʝʥʝʨʘʮʠʠ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚʩʝʡ ʩʦʣʥʝʯʥʦʡ ʩʪʘʥʮʠʠ. 

 

 

 

ʈʠʩ. 1.5 ɺʣʠʷʥʠʝ ʟʘʪʝʥʝʥʠʷ ʥʘ ʚʦʣʴʪ-ʘʤʧʝʨʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 

ʩʦʣʥʝʯʥʦʛʦ ʬʦʪʦʵʣʝʤʝʥʪʘ ʧʨʠ ʥʘʛʨʫʟʢʝ 24 ɺ 
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ɺʣʠʷʥʠʝ ʟʘʪʝʥʝʥʠʷ ʥʘ ʛʨʫʧʧʫ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ. 

ʆʙʲʝʜʝʥʠʷ ʥʝʩʢʦʣʴʢʦ ʤʦʜʫʣʝʡ ʚ ʦʜʠʥ ʩʪʨʠʥʛ (ʮʝʧʴ) ʤʳ ʪʘʢ ʞʝ ʨʠʩʢʫʝʤ 

ʩʫʱʝʩʪʚʝʥʥʳʤ ʩʥʠʞʝʥʠʝʤ ʤʦʱʥʦʩʪʠ ʜʘʞʝ ʧʨʠ ʯʘʩʪʠʯʥʦʤ ʟʘʪʝʥʝʥʠʠ ʦʜʥʦʡ 

ʩʦʣʥʝʯʥʦʡ ʙʘʪʘʨʝʠ. ʇʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʩʦʝʜʠʥʝʥʠʝ ʧʘʥʝʣʝʡ ʚ ʩʪʨʠʥʛʝ, 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʪʦʢ ʙʫʜʝʪ ʨʘʚʝʥ ʪʦʢʫ ʩʘʤʦʡ çʩʣʘʙʦʡè ʟʘʪʝʥʝʥʥʦʡ ʧʘʥʝʣʠ. ʊʘʢ 

ʞʝ ʢʘʢ ʥʘ ʧʨʠʤʝʨʝ ʩ ʪʨʫʙʦʡ, ʛʜʝ ʧʦʪʦʢ ʚʦʜʳ ʥʘ ʚʳʭʦʜʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʴʰʝ 

ʧʦʪʦʢʘ ʥʘ ʟʘʩʦʨʸʥʥʦʤ ʫʯʘʩʪʢʝ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ: ʩʪʨʠʥʛ ʩ 10-ʶ ʧʘʥʝʣʷʤʠ ʤʦʱʥʦʩʪʴʶ 280 ɺʪ. ʇʨʠ 

ʦʧʪʠʤʘʣʴʥʦʡ ʩʦʣʥʝʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʩʪʨʠʥʛ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ 

ʛʝʥʝʨʠʨʫʝʪ ʧʨʠʤʝʨʥʦ 2 798 ɺʪ ʚ ʯʘʩ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ (10 [ʤʦʜʫʣʝʡ] *8,8 [ɸ] 

*31,8 [ɺ] = 2 798 ɺʪ). 

 

ʈʠʩ. 1.6 ɻʝʥʝʨʘʮʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩʪʨʠʥʛʦʤ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ ʙʝʟ 

ʟʘʪʝʥʝʥʠʷ 

 

ɺ ʩʣʫʯʘʝ ʟʘʪʝʥʝʥʠʷ ʜʘʞʝ ʦʜʥʦʛʦ ʤʦʜʫʣʷ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʨʝʟʢʦ 

ʩʥʠʟʠʪʩʷ. ʇʨʠ ʪʦʤ ʞʝ ʥʘʧʨʷʞʝʥʠʠ, ʟʘʪʝʥʸʥʥʘʷ ʩʦʣʥʝʯʥʘʷ ʙʘʪʘʨʝʷ ʚʳʜʘʩʪ ʥʝ 

ʙʦʣʝʝ 1 ɸʤʧʝʨ ʪʦʢʘ. ʉʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʩʦʩʪʘʚʠʪ ʚʩʝʛʦ 318 

ɺʪ. 
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ʈʠʩ.1.7. ʇʘʜʝʥʠʝ ʛʝʥʝʨʘʮʠʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʨʠ ʟʘʪʝʥʝʥʠʠ ʦʜʥʦʡ 

ʙʘʪʘʨʝʠ ʚ ʩʪʨʠʥʛʝ 

 

ʐʫʥʪʠʨʫʶʱʠʝ ʜʠʦʜʳ. 

ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʩʠʣʴʥʦʛʦ ʧʘʜʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʚ ʩʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ 

ʚʩʪʨʘʠʚʘʶʪ ʰʫʥʪʠʨʫʶʱʠʝ ʜʠʦʜʳ, ʝʱʝ ʠʭ ʥʘʟʳʚʘʶʪ ʙʘʡʧʘʩʥʳʤʠ ʜʠʦʜʘʤʠ. ʀʭ 

ʟʘʜʘʯʘ, ʦʪʩʝʯʴ ʤʦʜʫʣʴ ʩ ʥʠʟʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʩʠʣʴʥʦʛʦ 

ʧʘʜʝʥʠʷ ʤʦʱʥʦʩʪʠ ʚ ʩʪʨʠʥʛʝ. 

 

ʈʠʩ. 1.8. ʇʨʠʤʝʥʝʥʠʝ ʰʫʥʪʠʨʫʶʱʠʡ (ʙʘʡʧʘʩʥʳʭ) ʜʠʦʜʦʚ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʠ ʟʘʪʝʥʝʥʠʠ ʦʪʜʝʣʴʥʳʭ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ 

 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʙʘʪʘʨʝʷʭ ʪʘʢʠʝ ʜʠʦʜʳ ʫʞʝ ʚʩʪʨʘʠʚʘʶʪʩʷ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝ. ʏʪʦʙʳ ʩʜʝʣʘʪʴ ʩʠʩʪʝʤʫ ʝʱʝ ʵʬʬʝʢʪʠʚʥʝʝ, ʧʘʥʝʣʴ ʦʩʥʘʱʘʶʪ 
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ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʠʤʠ ʜʠʦʜʘʤʠ, ʪʦʛʜʘ ʚʦʟʤʦʞʥʦ ʦʪʩʝʯʴ ʪʦʣʴʢʦ ʥʝʢʦʪʦʨʳʝ 

ʟʘʪʝʥʸʥʥʳʝ ʫʯʘʩʪʢʠ ʦʜʥʦʛʦ ʤʦʜʫʣʷ. 

ʋʨʦʚʝʥʴ ʟʘʪʝʥʝʥʠʷ. 

ɺʳʰʝ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʪʝʥɹ, ʢʦʪʦʨʘʷ ʧʦʧʘʜʘʝʪ ʥʘ ʩʦʣʥʝʯʥʫʶ ʙʘʪʘʨʝʶ ʦʪ 

ʙʣʠʟʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʠʣʠ ʦʪ ʧʨʝʜʤʝʪʦʚ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʣʝʞʘʱʠʭ ʥʘ ʩʦʣʥʝʯʥʦʡ ʧʘʥʝʣʠ, ʥʘʧʨʠʤʝʨ ʜʳʤʦʭʦʜʳ, ʦʧʘʚʰʠʝ ʣʠʩʪʴʷ, ʠ ʪ.ʜ. 

ʕʪʠ ʧʨʝʜʤʝʪʳ ʦʪʙʨʘʩʳʚʘʶʪ çʩʠʣʴʥʫʶè ʪʝʥʴ ʩ ʷʚʥʳʤʠ ʢʦʥʪʫʨʘʤʠ. ʅʦ 

ʩʫʱʝʩʪʚʫʝʪ ʪʘʢ ʞʝ ʧʦʥʷʪʠʝ çʩʣʘʙʦʡè ʪʝʥʠ ʦʪʙʨʦʰʝʥʥʦʡ ʦʪ ʜʨʫʛʠʭ ʩʪʨʦʝʥʠʡ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʥʝʢʦʪʦʨʦʤ ʨʘʩʩʪʦʷʥʠʠ ʠʣʠ ʨʘʩʪʫʱʠʭ ʥʝʧʦʜʘʣʸʢʫ ʜʝʨʝʚʴʝʚ. 

ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʠʣʴʥʦʡ ʪʝʥʠ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʥʘ 

ʟʘʪʝʥʸʥʥʦʡ ʧʘʥʝʣʠ. ʇʨʠ ʩʣʘʙʦʡ ʟʘʪʝʥʸʥʥʦʩʪʠ, ʩʥʠʞʘʝʪʩʷ ʩʠʣʘ ʪʦʢʘ, ʪʘʢ ʞʝ ʢʘʢ 

ʧʨʠ ʧʘʩʤʫʨʥʦʡ ʧʦʛʦʜʝ. 

 

ʈʠʩ. 1.9. ɺʣʠʷʥʠʝ ʩʠʣʴʥʦʡ ʠ ʩʣʘʙʦʡ ʪʝʥʠ ʥʘ ʚʦʣʴʪ-ʘʤʧʝʨʥʫʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʩʦʣʥʝʯʥʦʡ ʙʘʪʘʨʝʠ 

 

ʅʘ ʧʨʘʢʪʠʢʝ, ʧʨʠ ʦʙʲʝʜʠʥʝʥʠʠ ʙʘʪʘʨʝʡ ʚ ʩʪʨʠʥʛ ʠ ʧʦʜʢʣʶʯʝʥʠʠ ʢ MPPT 

ʪʨʝʢʝʨʫ, ʩʠʣʴʥʘʷ ʪʝʥʴ ʩʥʠʞʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʘʥʝʣʠ ʙʦʣʴʰʝ ʯʝʤ ʩʣʘʙʘʷ 

ʪʝʥʴ. 
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ʈʠʩ.1.10 ʉʥʠʞʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʦʣʥʝʯʥʦʡ ʧʘʥʝʣʠ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ ʟʘʪʝʥʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʰʫʥʪʠʨʫʶʱʠʭ ʜʠʦʜʦʚ 

 

ʇʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʦʣʥʝʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʩʦʣʥʝʯʥʘʷ ʧʘʥʝʣʴ, 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʩʧʦʩʦʙʥʘ ʛʝʥʝʨʠʨʦʚʘʪʴ 190 ɺʪ. ɺ ʧʝʨʚʦʤ 

ʩʣʫʯʘʝ, ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʤʦʜʫʣʝ. 

ʆʜʥʘʢʦ ʙʣʘʛʦʜʘʨʷ ʜʚʫʤ ʚʢʣʶʯʠʚʰʠʤʩʷ ʰʫʥʪʠʨʫʶʱʠʤ ʜʠʦʜʘʤ, ʛʝʥʝʨʘʮʠʷ ʥʘ 

ʩʦʣʥʝʯʥʦʡ ʧʘʥʝʣʠ ʚʩʝ ʞʝ ʝʩʪʴ ʠ ʤʦʱʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 60 ɺʪ, 

ʧʨʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʠʟʤʝʥʥʦʡ ʩʠʣʝ ʪʦʢʘ ʨʘʚʥʦʡ 6 ɸ. ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ, 

ʟʘʪʝʥʝʥʠʝ ʥʝ ʚʳʟʚʘʣʦ ʦʪʢʨʳʪʠʝ ʜʠʦʜʦʚ, ʦʜʥʘʢʦ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʙʦʣʴʰʦʝ 

ʩʥʠʞʝʥʠʝ ʩʠʣʳ ʪʦʢʘ, ʧʨʠ ʪʘʤ ʞʝ ʥʘʧʨʷʞʝʥʠʠ. ʄʦʱʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 

160 ɺʪ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩʠʣʴʥʘʷ ʪʝʥʴ ʙʦʣʴʰʝ ʚʣʠʷʝʪ ʥʘ ʛʝʥʝʨʘʮʠʶ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 
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ɺʣʠʷʥʠʝ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚ ʩʪʨʠʥʛʝ ʧʨʠ ʨʘʟʣʠʯʥʦʤ ʫʨʦʚʥʝ 

ʟʘʪʝʥʸʥʥʦʩʪʠ. 

ʉʣʘʙʘʷ ʪʝʥʴ, ʧʘʜʘʶʱʘʷ ʪʦʣʴʢʦ ʥʘ ʥʝʢʦʪʦʨʳʝ ʤʦʜʫʣʠ ʚ ʩʪʨʠʥʛʝ, ʚʳʟʦʚʝʪ 

ʵʬʬʝʢʪ ñʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʩʠʣʳ ʪʦʢʘò. ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʩʪʨʠʥʛ ʧʨʠʥʠʤʘʝʪ ʩʘʤʫʶ 

ʩʣʘʙʫʶ ʩʠʣʫ ʪʦʢʘ. ʉʠʣʴʥʘʷ ʪʝʥʴ ʚʳʟʳʚʘʝʪ ʩʥʠʞʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʟʘʪʝʥʝʥʥʳʭ 

ʷʯʝʡʢʘʭ. ʆʜʥʘʢʦ ʙʣʘʛʦʜʘʨʷ ʠʥʚʝʨʪʦʨʫ ʠʣʠ ʢʦʥʪʨʦʣʣʝʨʫ ʟʘʨʷʜʘ ʩ MPPT 

ʪʨʝʢʝʨʦʤ ʠ ʰʫʥʪʠʨʫʶʱʠʤ ʜʠʦʜʘʤ ʩʠʣʘ ʪʦʢʘ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʦʡ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ. 

ʅʝ ʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʣʘʙʘʷ ʟʝʪʝʥʝʥʥʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʩʦʢʨʘʱʘʝʪ 

ʤʦʱʥʦʩʪʴ ʦʜʥʦʡ ʩʦʣʥʝʯʥʦʡ ʧʘʥʝʣʠ, ʦʥʘ ʤʦʞʝʪ ʩʠʣʴʥʝʝ ʧʦʚʣʠʷʪʴ ʥʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚʩʝʛʦ ʩʪʨʠʥʛʘ. ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʚʣʠʷʥʠʷ ʥʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʦʜʥʦʤ ʩʪʨʠʥʛʝ ʧʨʠ ʟʘʪʝʥʝʥʠʠ ʦʜʥʦʡ 

ʩʦʣʥʝʯʥʦʡ ʙʘʪʘʨʝʠ. 

 

 

ʈʠʩ. 1.11. ʉʥʠʞʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚ ʩʪʨʠʥʛʝ ʧʨʠ ʩʠʣʴʥʦʤ 

ʟʘʪʝʥʝʥʠʠ ʦʜʥʦʡ ʩʦʣʥʝʯʥʦʡ ʙʘʪʘʨʝʠ 
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ʈʠʩ. 1.12. ʉʥʠʞʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʪʨʠʥʛʘ ʧʨʠ ʩʣʘʙʦʤ 

ʟʘʪʝʥʝʥʠʠ ʦʜʥʦʡ ʩʦʣʥʝʯʥʦʡ ʙʘʪʘʨʝʠ 

 

ʄʦʱʥʦʩʪʴ ʩʪʨʠʥʛʘ ʚ ʢʦʪʦʨʦʤ ʞʝʩʪʢʘʷ ʪʝʥʴ ʟʘʢʨʳʣʘ ʯʘʩʪʴ ʦʜʥʦʛʦ ʤʦʜʫʣʷ, 

ʨʘʚʥʘ 1 734 ɺʪ. ɸ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʣʸʛʢʘʷ ʪʝʥʴ ʧʘʜʘʝʪ ʥʘ ʦʜʠʥ ʠʟ ʤʦʜʫʣʝʡ, 

ʤʦʱʥʦʩʪʴ ʮʝʧʠ ʨʘʚʥʘ 1 643 ɺʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʥʠʞʝʥʠʠ ʩʠʣʳ ʪʦʢʘ ʚ 

ʩʦʣʥʝʯʥʦʡ ʙʘʪʘʨʝʠ, ʧʦʜ ʚʣʠʷʥʠʝʤ ʩʣʘʙʦʡ ʪʝʥʠ, ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʟʥʘʯʠʪʝʣʴʥʦ 

ʙʦʣʴʰʝ ʯʝʤ ʩʥʠʞʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʠʟ-ʟʘ ʩʠʣʴʥʦ ʟʘʪʝʥʸʥʥʦʡ ʦʜʥʦʡ ʧʘʥʝʣʠ. 

ɺʣʠʷʥʠʝ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚ ʧʘʨʘʣʣʝʣʴʥʦ ʧʦʜʢʣʶʯʝʥʥʳʭ 

ʩʪʨʠʥʛʘʭ. 

ʂʦʛʜʘ ʪʝʥʴ ʧʘʜʘʝʪ ʥʘ ʜʚʘ ʧʘʨʘʣʣʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʩʪʨʠʥʛʘ 

ʥʝʨʘʚʥʦʤʝʨʥʦ, ʧʨʦʠʩʭʦʜʠʪ ʵʬʬʝʢʪ çʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʥʘʧʨʷʞʝʥʠʡè. ʕʪʦ 

ʧʨʦʠʩʭʦʜʠʪ ʢʦʛʜʘ ʜʚʘ ʩʪʨʠʥʛʘ, ʩʦʝʜʠʥʝʥʥʳʝ ʧʘʨʘʣʣʝʣʴʥʦ, ʧʨʦʠʟʚʦʜʷʪ 

ʨʘʟʣʠʯʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʧʨʠ ʥʝʟʘʚʠʩʠʤʦʤ ʠʟʤʝʨʝʥʠʠ ʢʘʞʜʦʡ ʦʪʜʝʣʴʥʦʡ ʮʝʧʠ. 

ʕʪʦ ʤʦʞʝʪ ʩʙʠʪʴ ʠʥʚʝʨʪʦʨ ʠʣʠ ʢʦʥʪʨʦʣʣʝʨ ʟʘʨʷʜʘ ʩ ʪʦʣʢʫ, ʚʳʟʳʚʘʷ 

ʧʦʩʪʦʷʥʥʳʝ ʧʦʧʨʘʚʢʠ ʚ ʨʘʙʦʪʫ ʩʠʩʪʝʤʳ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 
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ʈʠʩ. 1.13 ʅʝʩʦʦʪʚʝʪʩʪʚʠʷ ʥʘʧʨʷʞʝʥʠʡ ʚ ʧʘʨʘʣʣʝʣʴʥʦ ʧʦʜʢʣʶʯʝʥʥʳʭ 

ʩʪʨʠʥʛʘʭ (ʮʝʧʷʭ) 

 

ʊʘʢ ʢʘʢ ʪʦʯʢʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʨʘʩʩʯʠʪʳʚʘʝʪ MPPT 

ʪʨʝʢʝʨ ʚ ʢʦʥʪʨʦʣʣʝʨʝ, ʤʝʥʷʶʪʩʷ ʩ ʜʚʠʞʝʥʠʝʤ ʪʝʥʠ, ʢʦʥʪʨʦʣʣʝʨ ʟʘʨʷʜʘ ʤʦʞʝʪ 

ʦʰʠʙʘʪʴʩʷ ʠ ʚʳʙʠʨʘʪʴ ʥʘʧʨʷʞʝʥʠʝ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʤʦʱʥʦʩʪʠ ʠ ʨʘʙʦʪʘʪʴ ʚ ʪʘʢʦʤ ʨʝʞʠʤʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ. ʕʪʦ ʤʦʞʝʪ 

ʩʠʣʴʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʠʟʚʦʜʠʤʦʡ ʵʥʝʨʛʠʠ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʚʝʨʪʦʨʳ 

ʩ ʥʝʩʢʦʣʴʢʠʤʠ MPPT ʪʨʝʢʝʨʘʤʠ, ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ 

ʠʥʚʝʨʪʦʨʦʚ/ʢʦʥʪʨʦʣʣʝʨʦʚ ʟʘʨʷʜʘ. ʊʘʢ ʞʝ ʝʩʪʴ ʨʝʰʝʥʠʝ ʧʨʠʤʝʥʷʪʴ 

ʤʠʢʨʦʠʥʚʝʨʪʦʨʳ ʥʘ ʢʘʞʜʦʡ ʩʦʣʥʝʯʥʦʡ ʧʘʥʝʣʠ. 

ʉʜʝʣʘʪʴ ʨʘʙʦʪʫ ʢʘʞʜʦʡ ʧʘʥʝʣʠ ʥʝʟʘʚʠʩʠʤʦʡ, ʘ ʟʥʘʯʠʪ, ʯʘʩʪʠʯʥʦ ʨʝʰʠʪʴ 

ʧʨʦʙʣʝʤʫ ʩ ʧʘʜʝʥʠʝʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʧʦʟʚʦʣʷʝʪ 

ʤʦʜʫʣʴʥʘʷ ʩʠʣʦʚʘʷ ʵʣʝʢʪʨʦʥʠʢʘ, ʠʣʠ MLPE (ModuleLevelPowerElectronics). 

ʕʪʦ ʩʦʙʠʨʘʪʝʣʴʥʦʝ ʥʘʟʚʘʥʠʝ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʥʘ 

ʩʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ ʩ ʮʝʣʴʶ ʦʧʪʠʤʠʟʘʮʠʠ ʤʦʱʥʦʩʪʠ. 

 ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʧʪʠʤʠʟʘʪʦʨʦʚ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʪʘʢ, ʯʪʦʙʳ ʪʝʭʥʠʯʝʩʢʠ 

ʦʪʣʠʯʘʶʱʘʷʩʷ, ʟʘʪʝʥʝʥʥʘʷ ʠʣʠ ʟʘʛʨʷʟʥʝʥʥʘʷ ʧʘʥʝʣʴ ʥʝ ʚʣʠʷʣʘ ʥʘ ʨʘʙʦʪʫ ʚʩʝʡ 

http://solarsoul.net/wordpress/wp-content/uploads/2018/05/%D0%BF%D0%B0%D1%80%D0%B0%D0%BB%D0%BB%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5-%D1%81%D1%82%D1%80%D0%B8%D0%BD%D0%B3%D0%B8.jpg


ʚʝʪʢʠ. ʉ ʧʦʤʦʱʴʶ ʫʩʪʨʦʡʩʪʚ ʤʦʞʥʦ ʜʠʩʪʘʥʮʠʦʥʥʦ ʦʪʩʣʝʞʠʚʘʪʴ ʧʘʨʘʤʝʪʨʳ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʬʦʪʦʤʦʜʫʣʝʡ. ʄʦʥʠʪʦʨʠʥʛ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʚʦʝʚʨʝʤʝʥʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʧʦʣʦʤʢʫ, ʟʘʛʨʷʟʥʝʥʠʝ, ʯʘʩʪʠʯʥʦʝ ʟʘʪʝʥʝʥʠʝ 

ʦʜʥʦʛʦ ʠʟ ʫʩʪʨʦʡʩʪʚ. 

ʅʘʣʠʯʠʝ ʦʧʪʠʤʠʟʘʪʦʨʦʚ ʧʦʟʚʦʣʷʝʪ ʚ ʩʣʫʯʘʝ ʧʦʞʘʨʘ ʦʪʢʣʶʯʠʪʴ ʥʝ 

ʠʥʚʝʨʪʦʨ, ʘ ʩʦʣʥʝʯʥʫʶ ʧʘʥʝʣʴ. ʊʝʭʥʦʣʦʛʠʠ MLPE ʨʘʩʰʠʨʷʶʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ʊʘʢ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʦʧʪʠʤʠʟʘʪʦʨʦʚ ʙʫʜʝʪ ʝʜʠʥʩʪʚʝʥʥʦ ʧʨʘʚʠʣʴʥʳʤ ʨʝʰʝʥʠʝʤ, ʝʩʣʠ ʝʩʪʴ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʤʝʩʪʠʪʴ ʬʦʪʦʤʦʜʫʣʠ ʦʜʥʦʡ ʮʝʧʦʯʢʠ ʥʘ ʜʚʫʭ ʩʦʩʝʜʥʠʭ 

ʩʢʘʪʘʭ ʢʨʳʰʠ. 

ʈʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʯʘʩʪʠʯʥʦ ʥʝʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ 

ʧʦʟʚʦʣʷʶʪ ʤʠʢʨʦʠʥʚʝʨʪʦʨʳ. ɺ ʩʪʘʥʜʘʨʪʥʦʡ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ 

ʮʝʧʦʯʢʘ ʠʟ ʜʝʩʷʪʢʘ ʬʦʪʦʤʦʜʫʣʝʡ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʦʜʥʦʤʫ ʠʥʚʝʨʪʦʨʫ, 

ʧʦʜʚʝʰʝʥʥʦʤʫ ʥʘ ʩʪʝʥʝ. ɽʩʣʠ ʞʝ ʥʫʞʥʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʤʦʱʥʦʩʪʴ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʚʤʝʩʪʦ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʪʦʢʘ ʠʩʧʦʣʴʟʫʶʪ 

ʜʝʩʷʪʴ ʤʠʢʨʦʠʥʚʝʨʪʦʨʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʦʟʘʜʠ ʢʘʞʜʦʡ ʩʦʣʥʝʯʥʦʡ ʙʘʪʘʨʝʠ. ʉ 

ʧʦʤʦʱʴʶ ʤʠʥʠʘʪʶʨʥʳʭ ʫʩʪʨʦʡʩʪʚ ʤʦʞʥʦ ʦʪʩʣʝʞʠʚʘʪʴ ʨʘʙʦʪʫ ʠ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚʳʨʘʙʦʪʢʫ ʬʦʪʦʤʦʜʫʣʝʡ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ. 

 ɻʣʘʚʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ʪʘʢʦʛʦ ʨʝʰʝʥʠʷ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʨʘʟʤʝʱʝʥʠʠ ʤʠʢʨʦʠʥʚʝʨʪʦʨʘ. ʋʩʪʘʥʦʚʢʘ ʵʣʝʢʪʨʦʥʠʢʠ ʥʘ ʥʘʛʨʝʪʦʡ ʢʨʳʰʝ, 

ʝʩʪʝʩʪʚʝʥʥʦ, ʩʦʢʨʘʱʘʝʪ ʩʨʦʢ ʩʣʫʞʙʳ ʫʩʪʨʦʡʩʪʚ. 

 ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʚ ʨʘʟʚʠʪʠʠ MLPE ʩʪʘʣʦ ʩʦʟʜʘʥʠʝ ʩʠʣʦʚʳʭ 

ʦʧʪʠʤʠʟʘʪʦʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʬʠʢʩʘʮʠʶ ʥʘʧʨʷʞʝʥʠʷ. ʈʘʟʨʘʙʦʪʯʠʢʠ 

ʨʝʰʠʣʠ ʨʘʟʜʝʣʠʪʴ ʬʫʥʢʮʠʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʦʣʥʝʯʥʦʛʦ ʠʥʚʝʨʪʦʨʘ: 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʪʦʢʘ ʦʩʪʘʚʠʪʴ ʥʘ ʟʝʤʣʝ, ʘ ʄʈʈʊ ʢʦʥʪʨʦʣʣʝʨ ʧʝʨʝʥʝʩʪʠ ʥʘ 

ʢʨʳʰʫ. ʇʦʩʣʝʜʥʠʡ ʠ ʥʘʟʳʚʘʝʪʩʷ çʦʧʪʠʤʠʟʘʪʦʨʦʤ ʤʦʱʥʦʩʪʠè, çʩʠʣʦʚʳʤ 

ʦʧʪʠʤʠʟʘʪʦʨʦʤè. ʄʈʈʊ ʢʦʥʪʨʦʣʣʝʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʠʙʦʨ, ʢʦʪʦʨʳʡ 

ʦʧʝʨʘʪʠʚʥʦ ʤʝʥʷʝʪ ʩʠʣʫ ʪʦʢʘ, ʨʝʘʛʠʨʫʷ ʥʘ ʢʦʣʝʙʘʥʠʷ ʥʘʧʨʷʞʝʥʠʷ. ʇʦʜʦʙʥʘʷ 

ʢʦʨʨʝʢʮʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʦʪʦʤʦʜʫʣʷʤ ʤʘʢʩʠʤʘʣʴʥʫʶ ʵʥʝʨʛʦʚʳʨʘʙʦʪʢʫ.   

 



ɺr ʚʦʜʳ ʧʦ ʨʘʟʜʝʣʫ 

ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʦʣʥʝʯʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ. 

ʈʘʩʩʤʦʪʨʝʥʳ ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤ ʩ ʪʨʝʢʝʨʘʤʠ, ʨʘʟʥʦʚʠʜʥʦʩʪʠ 

ʩʠʩʪʝʤ ʦʨʠʝʥʪʘʮʠʠ ʪʨʝʢʝʨʦʚ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʪʨʝʢʝʨʦʚ ʠ ʤʝʪʦʜʠʢʘ ʚʳʙʦʨʘ ʪʠʧʘ 

ʪʨʝʢʝʨʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ ʨʘʟʤʝʨ ʫʩʪʘʥʦʚʢʠ, 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʟʝʤʝʣʴʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ, ʰʠʨʦʪʳ ʠ ʤʝʩʪʥʳʭ 

ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ. 

ʀʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʟʘʪʝʥʝʥʥʦʩʪʠ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʦʣʥʝʯʥʳʭ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʠ ʨʘʩʩʤʦʪʨʝʥʳ ʤʝʨʳ ʧʦ ʫʤʝʥʴʰʝʥʠʶ ʚʣʠʷʥʠʷ ʟʘʪʝʥʝʥʥʦʩʪʠ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ʈɸɿɼɽʃ 2 

ɼɺʋʍʉʊʆʈʆʅʅʀɽ ʌʆʊʆʕʃɽʂʊʈʀʏɽʉʂʀɽ ʄʆɼʋʃʀ 

 

2.1. ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʜʚʫʭʩʪʦʨʦʥʥʠʭ ʌʕʄ 

 

ɼʚʫʭʩʪʦʨʦʥʥʠʝ ʩʦʣʥʝʯʥʳʝ ʧʘʥʝʣʠ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʠʟ ʬʦʪʦʵʣʝʤʝʥʪʦʚ, 

ʢʦʪʦʨʳʝ ʧʦʛʣʦʱʘʶʪ ʩʦʣʥʝʯʥʦʝ ʠʟʣʫʯʝʥʠʝ, ʢʘʢ ʩ ʣʠʮʝʚʦʡ, ʪʘʢ ʠ ʩ ʪʳʣʴʥʦʡ 

ʩʪʦʨʦʥʳ.  ʆʥʠ ʧʨʝʦʙʨʘʟʦʚʳʚʘʶʪ ʵʥʝʨʛʠʶ ʩʦʣʥʮʘ ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʩ ʦʙʝʠʭ 

ʩʪʦʨʦʥ. ʂʘʢ ʧʨʘʚʠʣʦ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ 

ʣʠʮʝʚʦʡ ʩʪʦʨʦʥʝ ʪʘʢʦʛʦ ʬʦʪʦʵʣʝʤʝʥʪʘ ʥʘ ʥʝʩʢʦʣʴʢʦ ʧʨʦʮʝʥʪʦʚ ʚʳʰʝ, ʯʝʤ ʥʘ 

ʪʳʣʴʥʦʡ ʩʪʦʨʦʥʝ ʠ ʜʦʩʪʠʛʘʝʪ ʟʥʘʯʝʥʠʷ 19%. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʬʦʪʦʵʣʝʤʝʥʪʘ ʩ 

ʪʳʣʴʥʦʡ ʩʪʦʨʦʥʳ ï 14-15%. ɺ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʣʫʯʘʷʭ ʪʘʢʠʝ ʧʘʥʝʣʠ ʧʦʟʚʦʣʷʶʪ 

ʧʦʣʫʯʠʪʴ ʧʨʠʙʘʚʢʫ ʢ ʚʳʨʘʙʦʪʢʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʦʪ 10 ʜʦ 50 ʧʨʦʮʝʥʪʦʚ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʪʨʘʜʠʮʠʦʥʥʳʤ ʦʜʥʦʩʪʦʨʦʥʥʠʤ ʩʦʣʥʝʯʥʳʤ ʧʘʥʝʣʷʤ. 

 

  

ʈʠʩ. 2.1. ʂʦʥʩʪʨʫʢʮʠʷ ʜʚʫʭʩʪʦʨʦʥʥʝʡ ʩʦʣʥʝʯʥʦʡ ʧʘʥʝʣʠ 
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ʈʠʩ. 2.2.  ʃʠʮʝʚʘʷ ʠ ʪʳʣʴʥʘʷ ʩʪʦʨʦʥʘ ʩʦʣʥʝʯʥʦʡ ʧʘʥʝʣʠ 

  

ʂʦʣʠʯʝʩʪʚʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʵʥʝʨʛʠʠ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, 

ʢʦʪʦʨʦʝ ʚʦʟʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʚʫʭʩʪʦʨʦʥʥʠʭ ʤʦʜʫʣʝʡ 

ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ 

ʧʦʧʘʜʘʪʴ ʥʘ ʪʳʣʴʥʫʶ ʩʪʦʨʦʥʫ ʙʘʪʘʨʝʠ.   

ʉʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʷ, ʧʦʩʪʫʧʘʶʱʘʷ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ, ʧʦʛʣʦʱʘʝʪʩʷ 

ʝʶ ʥʝ ʧʦʣʥʦʩʪʴʶ. ʏʘʩʪʴ ʨʘʜʠʘʮʠʠ ʦʪʨʘʞʘʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʧʨʠʯʝʤ ʚ 

ʦʪʨʘʞʝʥʠʠ ʫʯʘʩʪʚʫʝʪ ʪʦʣʴʢʦ ʚʝʨʭʥʠʡ ï ʜʝʷʪʝʣʴʥʳʡ ʩʣʦʡ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʚ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʧʦʛʣʦʱʝʥʠʝ ʨʘʜʠʘʮʠʠ ʠ ʝʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ. ʂ ʪʘʢʦʤʫ 

ʩʣʦʶ ʦʪʥʦʩʷʪʩʷ ʚʝʩʴ ʪʨʘʚʦʩʪʦʡ ʠ ʨʘʩʪʠʪʝʣʴʥʘʷ ʤʘʩʩʘ ʣʝʩʘ, ʧʝʨʚʳʝ ʜʝʩʷʪʢʠ 

ʤʝʪʨʦʚ ʧʨʦʟʨʘʯʥʦʡ ʠ ʜʝʮʠʤʝʪʨʳ ʤʫʪʥʦʡ ʚʦʜʳ, ʘ ʪʘʢʞʝ ʜʝʮʠʤʝʪʨʳ ʩʥʝʛʘ, 

ʥʝʩʢʦʣʴʢʦ ʩʘʥʪʠʤʝʪʨʦʚ ʧʝʩʢʘ ʠ ʜʦʣʠ ʤʠʣʣʠʤʝʪʨʦʚ ʪʝʤʥʳʭ ʧʦʯʚ. 

ʆʪʨʘʞʘʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʟʘʚʠʩʠʪ ʦʪ ʨʦʜʘ ʪʝʣ, ʠʭ 

ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʮʚʝʪʘ ʠ ʩʦʩʪʦʷʥʠʷ. ʆʪʥʦʰʝʥʠʝ ʦʪʨʘʞʝʥʥʦʡ ʨʘʜʠʘʮʠʠ ʢ 

ʩʫʤʤʘʨʥʦʡ ʨʘʜʠʘʮʠʠ ʉʦʣʥʮʘ ʠ ʘʪʤʦʩʬʝʨʳ ʥʘʟʳʚʘʝʪʩʷ ʘʣʴʙʝʜʦ. 



ɿʥʘʯʝʥʠʷ ʘʣʴʙʝʜʦ ʯʘʱʝ ʚʩʝʛʦ ʚʳʨʘʞʘʶʪ ʚ ʧʨʦʮʝʥʪʘʭ (ʠʣʠ ʚ ʜʦʣʷʭ 

ʝʜʠʥʠʮ). ɼʦʧʦʣʥʝʥʠʷ ʞʝ ʜʦ ʩʪʘ ʧʨʦʮʝʥʪʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʦʛʣʦʱʘʪʝʣʴʥʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʪʝʣʘ, ʝʩʣʠ ʪʦʣʴʢʦ ʦʥʦ ʥʝ ʧʨʦʧʫʩʢʘʝʪ ʨʘʜʠʘʮʠʶ ʥʘʩʢʚʦʟʴ. ɸʣʴʙʝʜʦ 

ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠʟʤʝʥʷʝʪʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʠʧʦʤ 

ʣʘʥʜʰʘʬʪʥʳʭ ʟʦʥ, ʘ ʚ ʫʤʝʨʝʥʥʳʭ ʠ ʚʳʩʦʢʠʭ ʰʠʨʦʪʘʭ ʝʱʝ ʠ ʩʦ ʩʤʝʥʦʡ ʩʝʟʦʥʦʚ 

ʛʦʜʘ. ʊʘʢ, ʚ ʮʝʥʪʨʘʣʴʥʳʭ ʯʘʩʪʷʭ ʧʦʣʷʨʥʳʭ ʦʙʣʘʩʪʝʡ ʦʪʨʘʞʘʪʝʣʴʥʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʚʝʣʠʢʘ ʠ ʤʘʣʦ ʤʝʥʷʝʪʩʷ ʚ ʛʦʜʦʚʦʤ ʭʦʜʝ: ʚ ɸʥʪʘʨʢʪʠʜʝ ï ʚ 

ʧʨʝʜʝʣʘʭ 80ï86 %, ʚ ʮʝʥʪʨʘʣʴʥʦʡ ɸʨʢʪʠʢʝ ï ʚ ʧʨʝʜʝʣʘʭ 70ï86%. ɺ ʠʶʣʝ 

ʫʤʝʥʴʰʝʥʠʝ ʘʣʴʙʝʜʦ ʚ ɸʨʢʪʠʢʝ (ʜʦ 65 %) ʩʚʷʟʘʥʦ ʩ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʤ 

ʪʘʷʥʠʝʤ ʩʥʝʛʘ, ʯʝʤ ʚ ʜʝʢʘʙʨʝ ʚ ɸʥʪʘʨʢʪʠʜʝ. 

ɿʥʘʯʝʥʠʷ ʘʣʴʙʝʜʦ ʜʣʷ ʨʘʟʥʳʭ ʪʠʧʦʚ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 

1. 

 

 ʊʘʙʣʠʮʘ 2.1. ɿʥʘʯʝʥʠʷ ʘʣʴʙʝʜʦ ʜʣʷ ʨʘʟʥʳʭ ʪʠʧʦʚ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʏʝʨʥʦʟʝʤ 0,1 

ɸʩʬʘʣʴʪ 0,12 

ʇʝʩʦʢ ʚʣʘʞʥʳʡ 0,19 

ʉʪʘʨʳʡ ʙʝʪʦʥ 0,2 

ʊʨʘʚʘ 0,25 

ɾʝʣʪʳʡ ʧʝʩʦʢ ʩʫʭʦʡ 0,35 

ɹʝʣʳʡ ʧʝʩʦʢ ʩʫʭʦʡ 0,4 

ʅʦʚʳʡ ʙʝʪʦʥ 0,55 

ʉʪʘʨʳʡ ʩʥʝʛ 0,45-0,7 

ʉʚʝʞʠʡ ʩʥʝʛ 0,8-0,9 

 

2.2. ɺʘʨʠʘʥʪʳ ʧʨʠʤʝʥʝʥʠʷ ʜʚʫʭʩʪʦʨʦʥʥʠʭ ʌʕʄ 

 

ʅʝʢʦʪʦʨʳʝ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʪʘʢʠʭ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ ʤʦʞʝʪ ʧʨʠʥʝʩʪʠ ʦʱʫʪʠʤʫʶ ʚʳʛʦʜʫ. 



ʀʥʦʛʜʘ ʧʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʧʨʠʯʠʥʘʤ ʩʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʦʜ ʫʛʣʦʤ 90ę, ʥʘʧʨʠʤʝʨ, ʚ ʚʠʜʝ ʦʛʨʘʞʜʝʥʠʷ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʚʫʭʩʪʦʨʦʥʥʠʭ ʩʦʣʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʤʦʞʝʪ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʨʘʙʦʪʢʠ ʵʥʝʨʛʠʠ ʜʦ 50%. 

ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʜʚʫʩʪʦʨʦʥʥʠʝ ʩʦʣʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ ʫʩʪʘʥʦʚʣʝʥʳ 

ʚʝʨʪʠʢʘʣʴʥʦ (ʨʠʩ. 2.3), ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ. ɽʩʣʠ ʦʥʠ 

ʨʘʩʧʦʣʦʞʝʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʦ ʦʥʠ ʙʫʜʫʪ ʚʳʨʘʙʘʪʳʚʘʪʴ ʧʦʯʪʠ ʪʘʢʫʶ ʞʝ 

ʵʥʝʨʛʠʶ, ʢʘʢ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʚ ʶʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

 

  

 

 

ʈʠʩ.2.3. ʇʦʛʣʦʱʝʥʠʝ ʵʥʝʨʛʠʠ ʧʨʠ ʚʝʨʪʠʢʘʣʴʥʦʤ ʤʦʥʪʘʞʝ 

  

ʋʚʝʣʠʯʝʥʠʝ ʚʳʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ: 

¶ ʦʪʨʘʞʝʥʠʷ ʯʘʩʪʠ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʥʘ ʣʠʮʝʚʫʶ ʠ ʪʳʣʴʥʫʶ 

ʩʪʦʨʦʥʳ ʙʘʪʘʨʝʠ; 

¶ ʧʦʧʘʜʘʥʠʝ ʧʨʷʤʳʭ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ ʥʘ ʦʙʝ ʩʪʦʨʦʥʳ ʧʘʥʝʣʠ ʚ 

ʨʘʟʥʦʝ ʚʨʝʤʷ ʜʥʷ; 



ʊʘʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʜʚʫʭʩʪʦʨʦʥʥʠʭ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤ. 

ɼʚʫʭʩʪʦʨʦʥʥʠʝ ʩʦʣʥʝʯʥʳʝ ʧʘʥʝʣʠ ʪʘʢ ʞʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʚ 

ʢʘʯʝʩʪʚʝ ʬʘʩʘʜʘ ʟʜʘʥʠʷ. ɹʣʘʛʦʜʘʨʷ ʧʨʦʟʨʘʯʥʦʡ ʩʪʨʫʢʪʫʨʝ ʯʘʩʪʴ ʵʥʝʨʛʠʠ, 

ʧʦʧʘʜʘʶʱʘʷ ʚ ʧʦʤʝʱʝʥʠʝ, ʤʦʞʝʪ ʦʪʨʘʞʘʪʴʩʷ ʥʘ ʪʳʣʴʥʫʶ ʩʪʦʨʦʥʫ ʩʦʣʥʝʯʥʦʡ 

ʧʘʥʝʣʠ. ʊʘʢ ʞʝ ʚʥʫʪʨʝʥʥʝ ʦʩʚʝʱʝʥʠʝ, ʧʦʧʘʜʘʷ ʥʘ ʧʘʥʝʣʴ ʚ ʪʝʤʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ, 

ʤʦʞʝʪ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʚ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ. ɼʘʥʥʳʡ ʚʘʨʠʘʥʪ 

ʧʨʠʤʝʥʝʥʠʷ ʜʚʫʭʩʪʦʨʦʥʥʠʭ ʬʦʪʦʵʣʝʤʝʥʪʦʚ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʝʥ ʠ ʩʧʦʩʦʙʝʥ 

ʜʦʩʪʠʯʴ ʧʨʠʙʘʚʢʠ ʚ ʚʳʨʘʙʦʪʢʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʜʦ 25%. ʕʪʦ ʤʝʪʦʜ ʧʨʠʤʝʥʠʤ ʢ 

ʙʦʣʴʰʠʤ ʪʦʨʛʦʚʳʤ ʮʝʥʪʨʘʤ ʩ ʬʘʩʘʜʥʦʡ ʯʘʩʪʴʶ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʶʛ. 

 ʆʪʨʘʞʘʪʝʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʥʦʤʠʢʠ ʤʳ ʙʣʠʟʢʠ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʦʪʨʘʞʘʪʝʣʴʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʚ ʙʦʣʴʰʠʭ ʤʘʩʰʪʘʙʘʭ. ʀʩʧʦʣʴʟʫʷ ʪʘʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʤʳ ʤʦʞʝʤ 

ʜʦʩʪʠʛʥʫʪʴ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ 10-30% ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʥʘʩʪʦʷʱʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. 

ʐʫʤʦʚʳʝ ʙʘʨʴʝʨʳ 

ʉʦʣʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʰʫʤʦʚʳʭ ʙʘʨʴʝʨʘʭ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʜʦʣʴ ʜʦʨʦʛ ʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʫʪʝʡ. 

ɿʘ ʩʯʝʪ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʪʘʢʠʭ ʙʘʨʴʝʨʦʚ ʫʩʪʘʥʦʚʢʘ ʩʦʣʥʝʯʥʳʭ 

ʙʘʪʘʨʝʡ ʥʘ ʥʠʭ ʪʨʝʙʫʝʪ ʤʝʥʴʰʝ ʤʝʩʪʘ, ʯʝʤ ʧʨʠʚʳʯʥʘʷ ʫʩʪʘʥʦʚʢʘ ʠʭ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ ʢ ʶʛʫ, ʧʨʠ ʢʦʪʦʨʦʡ, ʢʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʧʦʣʘʛʘʪʴ 

ʢʦʥʩʪʨʫʢʮʠʶ ʧʦʜ ʦʧʨʝʜʝʣʝʥʥʳʤ ʫʛʣʦʤ. 

ʉʦʣʥʝʯʥʳʝ ʪʨʝʢʝʨʳ. 

ʉʦʣʥʝʯʥʳʝ ʪʨʝʢʝʨʳ ʩ ʧʦʣʷʨʥʦʡ ʦʩʴʶ ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʷʪ ʜʣʷ 

ʜʚʫʩʪʦʨʦʥʥʠʭ ʩʦʣʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʊʘʢ ʢʘʢ ʧʦʜ ʩʦʣʥʝʯʥʳʤʠ ʙʘʪʘʨʝʷʤʠ 

ʜʦʩʪʘʪʦʯʥʦ ʩʚʦʙʦʜʥʦʛʦ ʤʝʩʪʘ, ʣʫʯʠ ʩʦʣʥʮʘ ʤʦʛʫʪ ʩʚʦʙʦʜʥʦ ʦʪʨʘʞʘʪʴʩʷ ʦʪ 

ʩʠʩʪʝʤʳ ʠ ʜʦʩʪʠʛʘʪʴ ʦʙʨʘʪʥʦʡ ʩʪʦʨʦʥʳ ʩʦʣʥʝʯʥʦʛʦ ʵʣʝʤʝʥʪʘ. 

ʉʙʦʨ ʵʥʝʨʛʠʠ ʩ ʧʦʤʦʱʴʶ ʩʦʣʥʝʯʥʳʭ ʪʨʝʢʝʨʦʚ ʩ ʧʦʣʷʨʥʦʡ ʦʩʴʶ ʚʳʰʝ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ. ʊʘʢʞʝ 

ʚʦʟʜʫʰʥʦʝ ʦʭʣʘʞʜʝʥʠʝ ʤʦʜʫʣʝʡ ʣʫʯʰʝ, ʯʪʦ ʚʝʜʝʪ ʢ ʤʝʥʴʰʠʤ ʧʦʪʝʨʷʤ. 



ɿʘ ʵʪʦ ʚʨʝʤʷ ʫʞʝ ʙʳʣʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʜʚʫʩʪʦʨʦʥʥʠʝ ʩʦʣʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ 

ʧʦʛʣʦʱʘʶʪ ʤʝʥʴʰʝ ʠʥʬʨʘʢʨʘʩʥʳʭ ʣʫʯʝʡ, ʯʪʦ ʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʨʘʙʦʯʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʢ ʣʫʯʰʝʤʫ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ ʩʦʣʥʝʯʥʦʛʦ 

ʵʣʝʤʝʥʪʘ. ɹʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʫʚʝʣʠʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘ 10-20% ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʦʜʥʦʩʪʦʨʦʥʥʠʤʠ ʩʦʣʥʝʯʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʜʚʫʭʩʪʦʨʦʥʥʠʭ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ ʚ ʙʳʪʦʚʦʤ ʩʝʢʪʦʨʝ ʧʨʠ 

ʢʣʘʩʩʠʯʝʩʢʦʤ ʤʦʥʪʘʞʝ ʷʚʣʷʝʪʩʷ ʤʘʣʦʵʬʬʝʢʪʠʚʥʳʤ. ʇʨʠ ʤʦʥʪʘʞʝ ʥʘ ʢʨʦʚʣʝ 

ʦʪʨʘʞʝʥʠʝ ʵʥʝʨʛʠʠ ʥʘ ʪʳʣʴʥʫʶ ʩʪʦʨʦʥʫ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ. ʊʘʢ 

ʞʝ ʜʚʫʭʩʪʦʨʦʥʥʠʝ ʩʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ ʚ ʩʭʝʤʝ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ 

ʫʩʣʦʞʥʷʶʪ ʨʘʙʦʪʫ ʠʥʚʝʨʪʦʨʘ.  

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚʘʞʥʦʝ ʪʨʝʙʦʚʘʥʠʝ ï ʧʨʦʟʨʘʯʥʦʩʪʴ ʩʦʣʥʝʯʥʦʡ ʙʘʪʘʨʝʠ ʩ 

ʜʚʫʭ ʩʪʦʨʦʥ. ɹʦʣʴʰʠʥʩʪʚʦ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʮʝʣʣʦʬʘʥʠʨʫʶʪ ʝʝ ʩʪʝʢʣʦʤ. 

ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʘʞʝ ʪʦʥʢʦʝ ʩʪʝʢʣʦ ʪʦʣʱʠʥʦʡ 

ʚ 2 ʤʤ, ʚʤʝʩʪʦ 3,2 ʤʤ, ʥʦ ʥʝʜʦʩʪʘʪʦʢ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʩʪʝʢʣʦ ʜʦʨʦʛʦʝ ʠ 

ʭʨʫʧʢʦʝ. ʅʝʣʴʟʷ ʥʝʜʦʦʮʝʥʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʘʩʭʦʜʳ, ʢʦʪʦʨʳʝ ʧʦʷʚʣʷʶʪʩʷ 

ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʭʨʫʧʢʠʭ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ. 

ɼʨʫʛʦʡ ʚʘʨʠʘʥʪ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʟʨʘʯʥʦʡ TPT ʧʣʝʥʢʠ. ʅʦ ʢʘʢ ʙʳ ʪʘʤ 

ʥʠ ʙʳʣʦ ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ ʝʝ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʤ ʣʫʯʘʤ ʤʝʥʴʰʝ, 

ʯʝʤ ʫ ʩʪʝʢʣʘ. 

ʅʝʜʦʩʪʘʪʢʠ 

ɼʚʫʩʪʦʨʦʥʥʠʝ ʩʦʣʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʚʳʧʫʩʢʘʶʪʩʷ ʚ ʥʘʩʪʦʷʱʠʡ 

ʤʦʤʝʥʪ, ʩʜʝʣʘʥʳ ʠʟ ʜʚʦʡʥʦʛʦ ʩʪʝʢʣʘ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʠʭ 

ʩʪʦʠʤʦʩʪʴ. ʂʨʦʤʝ ʪʦʛʦ, ʩʪʝʢʣʦ ʜʝʣʘʝʪ ʩʦʣʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ ʭʨʫʧʢʠʤʠ. 

 

2.3. ɸʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʚʫʭʩʪʦʨʦʥʥʠʭ ʌʕʄ 

 

ʇʨʠ ʘʥʘʣʠʟʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʚʫʩʪʦʨʦʥʥʠʭ ʌʕʄ ʚ 

ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʚʟʷʪʘ ʩʦʣʥʝʯʥʘʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ ʩ 

ʧʨʦʝʢʪʥʦʡ ʤʦʱʥʦʩʪʴʶ 1 ʄɺʪ. 

ɺ ʩʦʩʪʘʚ ʉʕʉ ʚʭʦʜʠʪ 3200 ʌʕʄ LR6-60 HPH 310 M ʧʨʦʠʟʚʦʜʩʪʚʘ Longi 

Solar. 



ʌʕʄ ʧʦʜʢʣʶʯʝʥʳ ʢ ʠʥʚʝʨʪʦʨʘʤ Sunny Tripower 25000TL-30 

ʧʨʦʠʟʚʦʜʩʪʚʘ SMA. 

ʂʦʣʠʯʝʩʪʚʦ ʠʥʚʝʨʪʦʨʦʚ ï 80. 

ɺ ʥʘʯʘʣʝ ʙʳʣʘ ʨʘʩʩʯʠʪʘʥʘ ʚʳʨʘʙʦʪʢʘ ʉʕʉ ʩ ʦʜʥʦʩʪʦʨʦʥʥʠʤʠ ʌʕʄ 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 2.4. 
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