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1.  ȮɆȮȱȰȱȹȴȱ 

ʅʘʩʪʦʷʱʦʪʦ ʦʙʩʣʝʜʚʘʥʝ ʟʘ ʝʥʝʨʛʠʡʥʘ ʝʬʝʢʪʠʚʥʦʩʪ ʠ ʩʝʨʪʠʬʠʮʠʨʘʥʝ ʥʘ ʊʝʨʘʧʝʚʪʠʯʝʥ ʢʦʨʧʫʩ 

ʯʘʩʪ ʦʪ ʩʛʨʘʜʥʠʷʪ ʬʦʥʜ ʥʘ ʋʄɹɸʃ ɹʫʨʛʘʩ ʥʘʭʦʜʷʱ ʥʘ ʫʣ. ʉʪʝʬʘʥ ʉʪʘʤʙʦʣʦʚ ˉ73, ʛʨ. ɹʫʨʛʘʩ, 

ʩʘ ʠʟʛʦʪʚʝʥʠ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʜʝʡʩʪʚʘʱʘʪʘ ʚ ʩʪʨʘʥʘʪʘ ʥʦʨʤʘʪʠʚʥʘ ʫʨʝʜʙʘ, ʩʲʟʜʘʚʘʱʘ ʧʨʘʚʥʘʪʘ ʠ 

ʪʝʭʥʠʯʝʩʢʘ ʦʩʥʦʚʘ ʟʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʝʥʝʨʛʠʡʥʘ ʝʬʝʢʪʠʚʥʦʩʪ, ʘ ʠʤʝʥʥʦ: 

¶ ɿʘʢʦʥ ʟʘ ʫʩʪʨʦʡʩʪʚʦ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ; 

¶ ɿʘʢʦʥ ʟʘ ʝʥʝʨʛʠʡʥʘʪʘ ʝʬʝʢʪʠʚʥʦʩʪ, ʢʦʡʪʦ ʫʨʝʞʜʘ ʦʙʱʝʩʪʚʝʥʠʪʝ ʦʪʥʦʰʝʥʠʷ, ʩʚʲʨʟʘʥʠ ʩ 

ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʜʲʨʞʘʚʥʘʪʘ ʧʦʣʠʪʠʢʘ ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʝʥʝʨʛʠʡʥʘʪʘ ʧʦʣʠʪʠʢʘ ʧʨʠ 

ʢʨʘʡʥʦ ʧʦʪʨʝʙʣʝʥʠʝ ʥʘ ʝʥʝʨʛʠʷ ʠ ʧʨʝʜʦʩʪʘʚʷʥʝʪʦ ʥʘ ʝʥʝʨʛʠʡʥʠ ʫʩʣʫʛʠ; 

¶ ɿʘʢʦʥ ʟʘ ʝʥʝʨʛʝʪʠʢʘʪʘ. 

ʉ ʅʘʨʝʜʙʘ ˉ7/2004 ʛ., ʠʟʤʝʥʝʥʠʝ ʦʪ 14.04.2015 ʛ. ʥʘ ʄʈʈɹ ʩʝ ʦʧʨʝʜʝʣʷʪ ʤʠʥʠʤʘʣʥʠʪʝ 

ʠʟʠʩʢʚʘʥʠʷ ʢʲʤ ʝʥʝʨʛʠʡʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʩʛʨʘʜʠʪʝ, ʪʝʭʥʠʯʝʩʢʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʝʥʝʨʛʠʡʥʘ 

ʝʬʝʢʪʠʚʥʦʩʪ ʠ ʪʝʭʥʠʯʝʩʢʠʪʝ ʧʨʘʚʠʣʘ ʠ ʥʦʨʤʠ ʟʘ ʧʨʦʝʢʪʠʨʘʥʝ ʥʘ ʪʦʧʣʦʠʟʦʣʘʮʠʷʪʘ ʥʘ ʩʛʨʘʜʠ ʠ 

ʨʝʬʝʨʝʥʪʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ ʪʦʧʣʦʧʨʝʤʠʥʘʚʘʥʝ ʧʨʝʟ ʦʛʨʘʞʜʘʱʠʪʝ ʢʦʥʩʪʨʫʢʮʠʠ ʠ 

ʝʣʝʤʝʥʪʠ. 

ʅʘ ʦʩʥʦʚʘʥʠʝ ʥʘ ɿɽɽ ʠ ʅʘʨʝʜʙʘ ˉ ʈɼ-04-1 ʦʪ 2016 ʛ. ʟʘ ʫʩʣʦʚʠʷʪʘ ʠ ʨʝʜʘ ʟʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ 

ʦʙʩʣʝʜʚʘʥʝ ʟʘ ʝʥʝʨʛʠʡʥʘ ʝʬʝʢʪʠʚʥʦʩʪ ʠ ʩʝʨʪʠʬʠʮʠʨʘʥʝ ʥʘ ʩʛʨʘʜʠ ʠ ʠʟʜʘʚʘʥʝ ʥʘ ʩʝʨʪʠʬʠʢʘʪʠ ʠ 

ʢʘʪʝʛʦʨʠʠ ʥʘ ʩʛʨʘʜʠʪʝ ʠ ʅʘʨʝʜʙʘ ˉ ʈɼ-04-2 ʦʪ 2016 ʛ. ʟʘ ʧʦʢʘʟʘʪʝʣʠʪʝ ʟʘ ʨʘʟʭʦʜ ʥʘ ʝʥʝʨʛʠʷ ʠ 

ʝʥʝʨʛʠʡʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʩʛʨʘʜʠʪʝ. 

ʊʝʭʥʠʯʝʩʢʠʪʝ ʧʨʘʚʠʣʘ ʠ ʥʦʨʤʘʪʠʚʠ ʟʘ ʧʨʦʝʢʪʠʨʘʥʝ, ʠʟʛʨʘʞʜʘʥʝ ʠ ʝʢʩʧʣʦʘʪʘʮʠʷ ʥʘ ʦʙʝʢʪʠʪʝ 

ʠ ʩʲʦʨʲʞʝʥʠʷʪʘ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʧʨʝʥʦʩ ʠ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʪʦʧʣʠʥʥʘ ʝʥʝʨʛʠʷ ʠ 

ʧʨʠʜʨʫʞʘʚʘʱʠʪʝ ʛʠ ʤʝʪʦʜʠʢʠ ʩʘ ʨʝʛʣʘʤʝʥʪʠʨʘʥʠ ʚ ʅʘʨʝʜʙʘ ˉ 5 ʦʪ 2005 ʛ. ʢʲʤ ɿɽ. 

ɼʝʪʘʡʣʥʦʪʦ ʦʙʩʣʝʜʚʘʥʝ ʥʘ ʩʛʨʘʜʘʪʘ ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʫʩʪʘʥʦʚʠ ʠʥʪʝʛʨʠʨʘʥʘʪʘ ʝʥʝʨʛʠʡʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʩʛʨʘʜʘʪʘ, ʜʘ ʩʝ ʢʣʘʩʠʬʠʮʠʨʘ, ʩʲʛʣʘʩʥʦ ʢʣʘʩ ʥʘ ʝʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʠ ʜʘ 

ʥʘʙʝʣʝʞʠ ʤʝʨʢʠ ʟʘ ʝʥʝʨʛʦʩʧʝʩʪʷʚʘʥʝ, ʢʦʠʪʦ ʜʘ ʜʦʚʝʜʘʪ ʜʦ ʠʟʜʘʚʘʥʝʪʦ ʥʘ ʩʝʨʪʠʬʠʢʘʪ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪ. 
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2.  ȬȹȬȷȴȳ ȹȬ ȽɆȽȾȺɋȹȴȱȾȺ 

2.1.  ȺɝəɚɎəɔ ɖɗɔɘɌɞɔɣəɔ ɐɌəəɔ ɓɌ ɜɌɕɚəɌ 

 

 

ʉʲʛʣʘʩʥʦ ʢʣʠʤʘʪʠʯʥʦʪʦ ʨʘʡʦʥʠʨʘʥʝ ʥʘ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ ʧʦ ʅʘʨʝʜʙʘ ˉ7 / ɼɺ ʙʨʦʡ 93, 

2017 ʛ. ʟʘ ʝʥʝʨʛʠʡʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʦʙʝʢʪʠʪʝ, ʛʨ. ɹʫʨʛʘʩ ʧʨʠʥʘʜʣʝʞʠ ʢʲʤ ʂʣʠʤʘʪʠʯʥʘ ʟʦʥʘ 

5, ʢʦʷʪʦ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩʲʩ ʩʣʝʜʥʠʪʝ ʢʣʠʤʘʪʠʯʥʠ ʦʩʦʙʝʥʦʩʪʠ: 

¶ ʇʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʦʪʦʧʣʠʪʝʣʥʠʷ ʩʝʟʦʥ ʝ 170 ʜʥʠ; 

 ʥʘʯʘʣʦ: 25 ʦʢʪʦʤʚʨʠ; ʢʨʘʡ: 19 ʘʧʨʠʣ 

¶ ʆʪʦʧʣʠʪʝʣʥʠ ʜʝʥʛʨʘʜʫʩʠ (DD) ï 2300 ʧʨʠ ʩʨʝʜʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʩʛʨʘʜʘʪʘ 19 Üʉ (ʅʘʨʝʜʙʘ 

ˉ7 / ɼɺ ʙʨʦʡ 31, 2015 ʛ.) 

¶ ʀʟʯʠʩʣʠʪʝʣʥʘ ʚʲʥʰʥʘ ʪʝʤʧʝʨʘʪʫʨʘ: - 10 Üʉ 

¶ ʅʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ ʥʘ ʦʙʝʢʪʘ ï 55 ʤʝʪʨʘ 

 ʂʘʪʦ ʙʘʟʦʚʠ ʢʣʠʤʘʪʠʯʥʠ ʜʘʥʥʠ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʠʟʤʝʨʝʥʠʪʝ ʩʨʝʜʥʦ ʤʝʩʝʯʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ 

ʚʲʥʰʥʠʷ ʚʲʟʜʫʭ ʟʘ ʥʘʩʝʣʝʥʦʪʦ ʤʷʩʪʦ ʟʘ ʧʝʨʠʦʜʘ 2014 ʛ. ï 2016 ʛ., ʧʦ ʜʘʥʥʠ ʥʘ ʅʘʮʠʦʥʘʣʥʠʷ 

ʠʥʩʪʠʪʫʪ ʧʦ ʤʝʪʝʦʨʦʣʦʛʠʷ ʠ ʭʠʜʨʦʣʦʛʠʷ ʢʲʤ ɹɸʅ, ʢʘʢʪʦ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʥʠ ʩʨʝʜʥʦ ʤʝʩʝʯʥʠ 

ʪʝʤʧʝʨʘʪʫʨʠ  ʥʘ ʚʲʥʰʥʠʷ ʚʲʟʜʫʭ ʟʘ ʢʣʠʤʘʪʠʯʥʘ ʟʦʥʘ 5. 

2.2.  ȺɛɔɝɌəɔɑ əɌ ɝɏɜɌɐɌɞɌ 

ñʄɹɸʃ ɹʫʨʛʘʩò ɸɼ ʝ ʨʘʟʧʦʣʦʞʝʥʘ ʚ ʯʝʪʠʨʠ ʦʩʥʦʚʥʠ ʢʦʨʧʫʩʘ ʠ ʧʨʠʣʝʞʘʱʠ ʧʦʤʦʱʥʠ 

ʧʨʠʩʪʨʦʡʢʠ ʦʪ ʩʛʨʘʜʘʪʘ ʥʘ ʙʠʚʰʘʪʘ ʨʘʡʦʥʥʘ ʙʦʣʥʠʮʘ ʚ ʛʨ. ɹʫʨʛʘʩ. ʇʦʥʘʩʪʦʷʱʝʤ ñʄɹɸʃ ɹʫʨʛʘʩò 

ʩʝ ʧʦʤʝʱʘʚʘ ʦʩʥʦʚʥʦ ʚ ʢʦʨʧʫʩʠ 2, 3, 4 ʠ 7. ʂʦʨʧʫʩʠ 2, 3 ʠ 4 ʩʘ ʚ ʝʢʩʧʣʦʘʪʘʮʠʷ ʦʪ 1968 ʛʦʜʠʥʘ, ʘ 
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ʢʦʨʧʫʩ 7 - ʦʪ 1996 ʛ. ɼʦʢʣʘʜʲʪ ʱʝ ʨʘʟʛʣʝʜʘ ʢʦʨʧʫʩʠʪʝ ʚʲʚʝʜʝʥʠ ʚ ʝʢʩʧʣʦʘʪʘʮʠʷ ʧʨʝʟ 1968ʛ. ʠ 

ʢʦʠʪʦ ʩʘ ʩʦʙʩʪʚʝʥʦʩʪ ʥʘ ʋʄɹɸʃ ɹʫʨʛʘʩ ɸɼ ï 2,3,4 ( ʊʝʨʘʧʝʚʪʠʯʝʥ ʢʦʨʧʫʩ). ʂʦʨʧʫʩ 7 ( ʍʠʨʫʨʛʠʯʝʩʢʠ 

ʢʦʨʧʫʩ)  ʠ ʪʦʧʣʘ ʚʨʲʟʢʘ ʢʲʤ ʥʝʛʦ ʱʝ ʙʲʜʘʪ ʨʘʟʛʣʝʜʘʥʠ ʚ ʦʪʜʝʣʝʥ ʜʦʢʣʘʜ. 

ʂʦʨʧʫʩ 2 ʩʝ ʩʲʩʪʦʠ ʦʪ 4 ʝʪʘʞʘ, ʩʫʪʝʨʝʥ ʠ ʧʦʜʟʝʤʝʥ ʠʥʩʪʘʣʘʮʠʦʥʝʥ ʝʪʘʞ. ʅʘ ʧʘʨʪʝʨʥʠʷ ʝʪʘʞ 

ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʯʘʩʪʥʘ ʢʣʠʥʠʢʘ ʠ ɸʧʪʝʢʘ, ʢʦʠʪʦ ʩʘ ʥʘʝʤʘʪʝʣʠ ʥʘ ʧʦʤʝʱʝʥʠʷʪʘ, ʘ ʚ ʩʫʪʝʨʝʥʘ 

ʧʦʚʝʯʝʪʦ ʦʪ ʧʦʤʝʱʝʥʠʷʪʘ ʩʝ ʧʦʤʝʱʘʚʘʪ ʦʪ ɼʂʎ. 

ʂʦʨʧʫʩ 3 ʥʘ ʙʦʣʥʠʮʘʪʘ ʩʝ ʩʲʩʪʦʠ ʦʪ 11 ʝʪʘʞʘ, ʩʫʪʝʨʝʥ ʠ ʧʦʜʟʝʤʝʥ ʠʥʩʪʘʣʘʮʠʦʥʝʥ ʝʪʘʞ. ʅʘ 

ʧʲʨʚʠʪʝ ʪʨʠ ʝʪʘʞʘ ʧʦʥʘʩʪʦʷʱʝʤ ʚ ʩʛʨʘʜʘʪʘ ʩʝ ʧʦʤʝʱʘʚʘ ʢʣʠʥʠʢʘ ɸɼɾʒɹɸɼɽʄ ʢʦʷʪʦ ʝ 

ʠʟʛʨʘʜʠʣʘ ʩʦʙʩʪʚʝʥʠ ʠʥʩʪʘʣʘʮʠʠ ʟʘ ʚʝʥʪʠʣʘʮʠʷ ʠ ʠʟʦʣʠʨʘʣʘ ʯʘʩʪʠʯʥʦ ʯʝʣʥʘʪʘ ʬʘʩʘʜʘ. 

ʂʦʨʧʫʩ 4 ʚʢʣʶʯʚʘ ʜʚʘ ʝʪʘʞʘ, ʩʫʪʝʨʝʥ ʠ ʧʦʜʟʝʤʝʥ ʠʥʩʪʘʣʘʮʠʦʥʝʥ ʝʪʘʞ. ʅʘ ʝʪʘʞʠʪʝ ʩʘ 

ʨʘʟʧʦʣʦʞʝʥʠ ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʥʘ ʙʦʣʥʠʮʘʪʘ ʠ ʟʘʩʝʜʘʪʝʣʥʘ ʟʘʣʘ. ɼʦʧʲʣʥʠʪʝʣʥʦ ʩʘ ʥʘʣʠʯʥʠ 

ʥʘʝʤʘʪʝʣʠ ʟʘʚʝʜʝʥʠʝ ʪʠʧ ʙʠʩʪʨʦ ʥʘ ʧʘʨʪʝʨʥʠʷʪ ʝʪʘʞ. 

ʊʦʧʣʦʩʥʘʙʜʷʚʘʥʝʪʦ ʥʘ ʩʛʨʘʜʠʪʝ ʥʘ ʄɹɸʃ - ɹʫʨʛʘʩ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʧʦ ʜʚʘ ʥʘʯʠʥʘ ʦʪ 

ʩʘʤʦʩʪʦʷʪʝʣʥʘ ʚʲʥʰʥʘ ʢʦʪʝʣʥʘ ʮʝʥʪʨʘʣʘ ʠʟʛʨʘʜʝʥʘ ʢʲʤ ʛʦʜʠʥʘʪʘ ʥʘ ʧʦʩʪʨʦʷʚʘʥʝʪʦ ʠ 4 ʥʘ ʙʨʦʡ 

ʘʙʦʥʘʪʥʠ ʩʪʘʥʮʠʠ ʢʦʡʪʦ ʩʘ ʙʠʣʠ ʠʟʛʨʘʜʝʥʠ ʩ ʮʝʥʪʨʘʣʥʦʪʦ ʪʦʧʣʦʩʥʘʙʜʷʚʘʥʝ ʥʘ ʢʦʤʧʣʝʢʩʘ ʦʪ 

ʩʛʨʘʜʠ. ʂʦʪʝʣʥʘʪʘ ʮʝʥʪʨʘʣʘ ʩʝ ʠʟʧʦʣʟʚʘ ʧʨʠ ʧʨʦʙʣʝʤʠ ʩ ʪʦʧʣʦʩʥʘʙʜʷʚʘʥʝʪʦ ʢʘʪʦ ʨʝʟʝʨʚʝʥ 

ʚʘʨʠʘʥʪ. 

ʇʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʝʣʝʢʪʨʦʟʘʭʨʘʥʚʘʥʝ, ʄɹɸʃ - ɹʫʨʛʘʩ ʝ 0-ʚʘ ʢʘʪʝʛʦʨʠʷ ʢʘʪʦ ʩʛʨʘʜʘʪʘ ʝ 

ʧʦʜʚʲʨʟʘʥʘ ʢʲʤ ʜʚʘ ʥʝʟʘʚʠʩʠʤʠ ʪʨʘʬʦʧʦʩʪʘ. ɼʦʧʲʣʥʠʪʝʣʥʦ ʝ ʚʲʟʤʦʞʥʦ ʯʘʩʪʠʯʥʦ ʨʝʟʝʨʚʠʨʘʥʝ 

ʯʨʝʟ  ʜʠʟʝʣ-ʘʛʨʝʛʘʪ. ʆʩʥʦʚʥʦʪʦ ʝʣʝʢʪʨʦʟʘʭʨʘʥʚʘʥʝ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʦʪ ʩʦʙʩʪʚʝʥ ʪʨʘʬʦʧʦʩʪ 

20kVA. 

ʇʦʪʨʝʙʣʝʥʠʝʪʦ ʥʘ ʝʣ. ʝʥʝʨʛʠʷ ʥʘ ʙʦʣʥʠʮʘʪʘ, ʢʘʪʦ ʥʘ ʚʩʷʢʘ ʜʨʫʛʘ ʩʛʨʘʜʘ ʦʪ ʪʦʟʠ ʪʠʧ ʝ ʚ ʧʨʷʢʘ 

ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʠʥʩʪʘʣʠʨʘʥʠʪʝ ʤʦʱʥʦʩʪʠ, ʥʘʯʠʥʲʪ ʥʘ ʦʪʦʧʣʝʥʠʝ, ʩʝʟʦʥʘ, ʘʪʤʦʩʬʝʨʥʠʪʝ ʫʩʣʦʚʠʷ, 

ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʩʛʨʘʜʘʪʘ ʚ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʦʪʥʦʰʝʥʠʝ, ʥʝʧʨʝʢʲʩʥʘʪʠʷ ʨʝʞʠʤ ʥʘ 

ʨʘʙʦʪʘ (ʨʘʙʦʪʥʦʪʦ ʚʨʝʤʝ) ʠ ʥʝ ʥʘ ʧʦʩʣʝʜʥʦ ʤʷʩʪʦ ʦʪ ʪʝʭʥʠʯʝʩʢʘʪʘ ʛʨʘʤʦʪʥʦʩʪ ʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪ 

ʥʘ ʦʙʩʣʫʞʚʘʱʠʷ ʧʝʨʩʦʥʘʣ. 

ɺ ʧʘʨʪʝʨʘ /ʠʣʠ ʩʫʪʝʨʝʥʘ/ ʥʘ ʜʚʘʪʘ ʢʦʨʧʫʩʘ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʛʣʘʚʥʠʪʝ ʨʘʟʧʨʝʜʝʣʠʪʝʣʥʠ 

ʪʘʙʣʘ, ʚ ʢʦʠʪʦ ʩʝ ʠʟʚʲʨʰʚʘ ʤʝʨʝʥʝʪʦ ʥʘ ʝʣ. ʝʥʝʨʛʠʷʪʘ, ʠ ʦʪ ʢʦʠʪʦ ʩʝ ʟʘʭʨʘʥʚʘʪ ʦʪʜʝʣʥʠʪʝ ʧʦʜ 

ʪʘʙʣʘ. ʀʤʘ ʤʦʥʪʠʨʘʥʠ ʢʦʥʪʨʦʣʥʠ ʝʣʝʢʪʨʦʤʝʨʠ ʟʘ ʠʟʤʝʨʚʘʥʝ ʥʘ ʧʦʪʨʝʙʥʘʪʘ ʝʣ. ʝʥʝʨʛʠʷ ʥʘ 

ʚʲʥʰʥʠ ʥʘʝʤʘʪʝʣʠ. 

ʉʣʝʜ ʥʘʧʨʘʚʝʥʠʷ ʦʛʣʝʜ ʩʝ ʢʦʥʩʪʘʪʠʨʘ, ʯʝ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʝʣ. ʠʥʩʪʘʣʘʮʠʷʪʘ ʝ ʜʦʙʨʦ, ʥʦ ʥʝ 

ʦʪʛʦʚʘʨʷ ʥʘ ʩʝʛʘ ʜʝʡʩʪʚʘʱʘʪʘ ʥʦʨʤʘʪʠʚʥʘ ʙʘʟʘ. ʀʟʧʲʣʥʝʥʘ ʝ ʩ ʜʚʫ ʠ ʯʝʪʠʨʠʧʨʦʚʦʜʥʠ ʣʠʥʠʠ, 

ʩʲʦʪʚʝʪʥʦ ʟʘ ʤʦʥʦʬʘʟʥʠʪʝ ʠ ʪʨʠʬʘʟʥʠʪʝ ʢʦʥʩʫʤʘʪʦʨʠ. ʆʩʥʦʚʥʦ ʟʘʱʠʪʥʦ ʤʝʨʦʧʨʠʷʪʠʝ ʝ 

ʟʘʱʠʪʥʦʪʦ ʟʘʥʫʣʷʚʘʥʝ. ʇʨʠ ʦʧʨʦʚʦʜʷʚʘʥʝʪʦ ʠ ʤʦʥʪʘʞʘ ʥʘ ʝʣʝʢʪʨʦʦʙʦʨʫʜʚʘʥʝʪʦ ʩʘ ʩʧʘʟʝʥʠ 

ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʥʦʨʤʘʪʠʚʥʠʪʝ ʜʦʢʫʤʝʥʪʠ ʢʲʤ ʜʘʪʘʪʘ ʥʘ ʧʦʩʪʨʦʷʚʘʥʝʪʦ ʠ, ʪ.ʝ. ʧʨʝʟ 1968 ʛ. ʠ 1996 

ʛ. 
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ʆʩʚʝʪʠʪʝʣʥʘʪʘ ʫʨʝʜʙʘ, ʩʧʦʨʝʜ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝʪʦ ʩʠ, ʩʝ ʩʲʩʪʦʠ ʦʪ ʜʚʝ ʦʩʥʦʚʥʠ ʯʘʩʪʠ - 

ʚʲʪʨʝʰʥʦ ʦʩʚʝʪʣʝʥʠʝ, ʚʣʠʷʝʱʦ ʥʘ ʪʦʧʣʠʥʥʠʷ ʢʦʤʬʦʨʪ ʚ ʩʛʨʘʜʘʪʘ, ʠ ʚʲʥʰʥʦ ʦʩʚʝʪʣʝʥʠʝ, 

ʧʦʧʘʜʘʱʦ ʚ ʛʨʫʧʘʪʘ ʥʘ ʚʲʥʰʥʠʪʝ, ʥʝ ʚʣʠʷʝʱʠ ʢʦʥʩʫʤʘʪʦʨʠ ʥʘ ʝʣ. ʝʥʝʨʛʠʷ.  

ʂʲʤ ʚʲʪʨʝʰʥʦʪʦ ʦʩʚʝʪʣʝʥʠʝ ʩʝ ʧʨʠʯʠʩʣʷʚʘʪ ʚʩʠʯʢʠ ʦʩʚʝʪʠʪʝʣʥʠ ʪʝʣʘ, ʤʦʥʪʠʨʘʥʠ ʚ 

ʦʪʦʧʣʷʝʤʠʪʝ ʧʦʤʝʱʝʥʠʷ, ʚʲʪʨʝ ʚ ʩʛʨʘʜʘʪʘ: ʣʝʢʘʨʩʢʠ ʢʘʙʠʥʝʪʠ, ʙʦʣʥʠʯʥʠ ʩʪʘʠ, ʤʘʥʠʧʫʣʘʮʠʦʥʥʠ 

ʢʦʨʠʜʦʨʠ, ʩʝʨʚʠʟʥʠ ʧʦʤʝʱʝʥʠʷ ʠ ʪ.ʥ. ʀʟʧʦʣʟʚʘʥʘʪʘ ʩʠʩʪʝʤʘ ʝ ʦʪ ʪʠʧʘ ñʦʙʱʦ, ʜʠʨʝʢʪʥʦ 

ʦʩʚʝʪʣʝʥʠʝñ, ʩ ʦʩʚʝʪʠʪʝʣʥʠ ʪʝʣʘ ʤʦʥʪʠʨʘʥʠ ʧʨʝʜʠʤʥʦ ʥʘ ʪʘʚʘʥʘ, ʥʦ ʠʤʘ ʠ ʩʲʩ ʩʪʝʥʝʥ ʤʦʥʪʘʞ. 

ʊʘʢʠʚʘ ʩʘ ʙʦʣʥʠʯʥʠʪʝ ʧʘʥʝʣʠ ʠ ʘʧʣʠʮʠʪʝ, ʤʦʥʪʠʨʘʥʠ ʥʘʜ ʚʩʷʢʦ ʙʦʣʥʠʯʥʦ ʣʝʛʣʦ. ʉʣʝʜ ʥʘʧʨʘʚʝʥʠʷ 

ʦʛʣʝʜ ʩʝ ʢʦʥʩʪʘʪʠʨʘ, ʯʝ ʢʘʪʦ ʮʷʣʦ ʦʩʚʝʪʠʪʝʣʥʘʪʘ ʠʥʩʪʘʣʘʮʠʷ ʝ ʠʟʧʲʣʥʝʥʘ ʩ ʣʫʤʠʥʝʩʮʝʥʪʥʠ ʣʘʤʧʠ 

ʩ ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʠ ʙʘʣʘʩʪʠ ʪʠʧ 4x18 W, 2x36 W. ʏʘʩʪ ʦʪ ʤʘʥʠʧʫʣʘʮʠʦʥʥʠʪʝ ʩʘ ʠʟʧʲʣʥʝʥʠ ʩʲʩ 

ʦʩʚʝʪʠʪʝʣʥʠ ʪʝʣʘ, ʦʢʦʤʧʣʝʢʪʦʚʘʥʠ ʩ ʣʘʤʧʠ ʊ5. ɺʩʠʯʢʠ ʣʫʤʠʥʝʩʮʝʥʪʥʠ ʣʘʤʧʠ ʩʘ ʩ ʝʣʝʢʪʨʦʥʥʘ ʧʫʩʢ 

ʨʝʛʫʣʠʨʘʱʘ ʘʧʘʨʘʪʫʨʘ.  

3.  ȯȱȺȸȱȾȼȴɃȹȴ ɁȬȼȬȶȾȱȼȴȽȾȴȶȴ ȹȬ ȽȯȼȬȰȬȾȬ 

 

˨ˢ˹˹ˮ ˭ˢ ˻ˣ˩˴́ˢ 

˿͎ͪ͊͒͊  ͔͔͍́ͪ͊ͨ ͙ͭ;͔ͤ ͦͪͨͯͫ͟ ̂˸ˣˢ˶ ˣ͎ͯͪ͊ͫ 

ˢ͔͒ͪͫ ͯ͡Φ ˿͔ͭͺ͊ͤ ˿͍ͭ͊ͣ͋ͦͦ͡ ЅтоΣ ͎ͪΦ ˣ͎ͯͪ͊ͫ 

͙́ͨ ͎ͫͪ͊͒͊ ˿͎͙ͪ͊͒ ͊͘ ͍͔͍͔͒ͪ͊ͦͨ͊͊ͤ͘͘ 

˿͍͔ͦ͋ͫͭͤͦͫͭ ˽  ˻

˥͙ͦ͒ͤ͊ ͤ͊ ͨͦͫͭͪͦΎ͍͔͊ͤ 1968 

ˣ͚ͪͦ ͙͔͙ͦ͋ͭ͊ͭ͡ Ҍ ˽͔ͪͫͦͤ͊͡ 265 

˥ͪ͊ͺ͙͟ ͙͔͙ͦ͋ͭ͊ͭ͡ ;͊ͫκ͔͒ͤ ˥ͪ͊ͺ͙͟ ͔͙͔ͦͭͦͨͤ͡ ;͊ͫκ͔͒ͤ 

˾͙͊͋ͦͭͤ ͙͒ͤΣ ;͊ͫκ͔͒ͤ 24 ˾͙͊͋ͦͭͤ ͙͒ͤΣ ;͊ͫκ͔͒ͤ 24 

˿Ά͋ͦͭ͊Σ ;͊ͫκ͔͒ͤ 24 ˿Ά͋ͦͭ͊Σ ;͊ͫκ͔͒ͤ 24 

˹͔͔͒͡ΎΣ ;͊ͫκ͔͒ͤ 24 ˹͔͔͒͡ΎΣ ;͊ͫκ͔͒ͤ 24 

 

¶ ʇʘʨʘʤʝʪʨʠ ʟʘ ʢʦʨʧʫʩʠ 2, 3, 4: 

 

˭͔͊ͫͭͪͦͤ͊ 
ͨͦ͡΅ 

˾͎͊͘Άͤ͊ͭ͊ 
͔͊ͫͭͪͦͤ͊͘ ͨͦ͡΅Σ 

A˾˭˽ 

˻ͭͦͨ͡Ύ͔ͣ͊ 
ͨͦ͡΅Σ !ͦͭΦ ˭ͦͤ͊ 

1 

˹͔͔ͭͤ 
ͦͭͦͨ͡Ύ͔ͣ 
͔ͦ͋ͣΣ± 

ˣ͔ͪͯͭͤ 
ͦͭͦͨ͡Ύ͔ͣ 
͔ͦ͋ͣΣ± 

Ƴч Ƴч Ƴч Ƴш mш 

2185,6 15053 11318 30964 41105 
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ʌʠʛʫʨʘ 1 - ʩʭʝʤʘ ʥʘ ʩʛʨʘʜʘʪʘ 

 

ʌʠʛʫʨʘ 2 - ʩʭʝʤʘ ʥʘ ʩʛʨʘʜʘʪʘ 
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3.1.  ȴɓɏɗɑɐɔ əɌ ɝɏɜɌɐɌɞɌ ð ɝəɔɘɖɔ 

         
ʉʥʠʤʢʘ 1      ʉʥʠʤʢʘ 2 

         
ʉʥʠʤʢʘ 3      ʉʥʠʤʢʘ 4 

         
ʉʥʠʤʢʘ 5      ʉʥʠʤʢʘ 6 

         
ʉʥʠʤʢʘ 7      ʉʥʠʤʢʘ 8 
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3.2.  Ƚɞɜɚɔɞɑɗəɔ ɔ ɞɚɛɗɚɠɔɓɔɣəɔ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ əɌ ɚɏɜɌɒɐɌɥɔɞɑ 

ɑɗɑɘɑəɞɔ 

3.2.1.  ʊʆʇʃʆʌʀɿʀʏʅʀ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʅɸ ɺʒʅʐʅʀʊɽ ʉʊɽʅʀ ʇʆ ʊʀʇʆɺɽ: 

 

  

    ʉʥʠʤʢʘ 9                                                 ʉʥʠʤʢʘ 10                                                 ʉʥʠʤʢʘ 11                                                  

         
ʉʥʠʤʢʘ 12      ʉʥʠʤʢʘ 13 

 

ɺʲʥʰʥʠʪʝ ʩʪʝʥʠ ʩʘ ʦʙʱʦ 10 ʪʠʧʘ ï ʩʪʦʤʘʥʦʙʝʪʦʥʥʠ ʩʪʝʥʠ, ʪʫʭʣʝʥʠ ʧʣʲʪʥʠ ʩʪʝʥʠ 25ʩʤ.  

ɺʲʥʰʥʘʪʘ ʦʙʣʠʮʦʚʢʘ ʝ  ʢʘʤʲʢ ʠ  ʤʘʟʠʣʢʘ. ɸ ʥʘ ʩʪʝʥʠʪʝ ʢʦʠʪʦ ʩʘ ʦʪʢʲʤ ʢʣʠʥʠʢʘ ɸɼɾʒɹɸɼɽʄ  ʠʤʘ 

ʧʦʣʦʞʝʥʘ ʠʟʦʣʘʮʠʷ ʦʪ ɽʇʉ. ʏʘʩʪ ʦʪ ʦʛʨʘʞʜʝʥʠʷʪʘ ʩʘ ʚ ʣʦʱʦ ʩʲʩʪʦʷʥʠʝ, ʥʘʣʠʮʝ ʩʘ ʧʘʜʥʘʣʠ 

ʢʘʤʝʥʥʠ ʦʙʣʠʮʦʚʢʠ ʢʘʢʪʦ ʠ ʥʘʨʫʰʝʥʘ ʚʲʥʰʥʘ ʤʘʟʠʣʢʘ. 
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ʊʘʙʣʠʮʘ 1 ʧʣʦʱʠ ʥʘ ʚʲʥʰʥʠʪʝ ʩʪʝʥʠ ʧʦ ʪʠʧʦʚʝ ʠ ʦʨʠʝʥʪʘʮʠʷ 

ʉʪʝʥʠ ʧʦ ʪʠʧʦʚʝ ʌɸʉɸɼʀ 

ˉ ʊʠʧ - ʉʀ ʉɿ ʖɿ ʖʀ 

1 ɺʲʥʰʥʘ ʩʪʝʥʘ ʪʠʧ 1 
A, m2 555   646 83 

U, W/m2K 2,002 2,002 2,002 2,002 

2 ɺʲʥʰʥʘ ʩʪʝʥʘ ʪʠʧ 2 
A, m2 139 797 150 667 

U, W/m2K 2,020 2,020 2,020 2,020 

3 ɺʲʥʰʥʘ ʩʪʝʥʘ ʪʠʧ 3 
A, m3 146 199 212 21 

U, W/m2K 2,674 2,674 2,674 2,674 

4 ɺʲʥʰʥʘ ʩʪʝʥʘ ʪʠʧ 4 
A, m4 200   150 166 

U, W/m2K 2,668 2,668 2,668 2,668 

5 ɺʲʥʰʥʘ ʩʪʝʥʘ ʪʠʧ 5 
A, m2 21 42     

U, W/m2K 2,668 2,668 2,668 2,668 

6 ɺʲʥʰʥʘ ʩʪʝʥʘ ʪʠʧ 6 
A, m3 21 42     

U, W/m2K 2,020 2,020 2,020 2,020 

7 ɺʲʥʰʥʘ ʩʪʝʥʘ ʪʠʧ 7 
A, m3       22,0 

U, W/m2K 0,437 0,437 0,437 0,437 

8 ɺʲʥʰʥʘ ʩʪʝʥʘ ʪʠʧ 8 
A, m3       88,0 

U, W/m2K 0,415 0,415 0,415 0,415 

9 ɺʲʥʰʥʘ ʩʪʝʥʘ ʪʠʧ 9 
A, m3 60 40   158 

U, W/m2K 2,712 2,712 2,712 2,712 

10 
ɺʲʥʰʥʘ ʩʪʝʥʘ ʪʠʧ 

10 

A, m3   159     

U, W/m2K 2,712 2,712 2,712 2,712 

ʆʙʱʦ 
A, m3 1142,0 1279,0 1158,0 1205,0 

U, W/m2K 2,257 1,913 2,214 2,064 
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ʊʦʧʣʦʬʠʟʠʯʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʚʲʥʰʥʠʪʝ ʩʪʝʥʠ ʧʦ ʪʠʧʦʚʝ: 

ʉʊɽʅɸ ʊʀʇ 1  

- ʄʘʪʝʨʠʘʣ ŭ ɚ ŭ/ɚ ʉʭʝʤʘ 

1 ʚʲʥʰʥʘ ʤʘʟʠʣʢʘ 0,030 0,870 0,034 
 
 2 ʪʫʭʣʘ ʧʣʲʪʥʘ -1700kg/m3 0,250 0,790 0,316 

3 ʚʲʪʨʝʰʥʘ ʤʘʟʠʣʢʘ 0,020 0,700 0,029 

Rsi 0,040 

Rse 0,130 

Rw 0,550 

Uw 2,002 

 

 ʉʊɽʅɸ ʊʀʇ 2  

- ʄʘʪʝʨʠʘʣ ŭ ɚ ŭ/ɚ ʉʭʝʤʘ 

1 ʢʘʤʲʢ-2000kg/m3 0,020 2,470 0,008 

 

 

2 ʮʠʤʝʥʪʦʚʘ ʟʘʤʘʟʢʘ 0,020 0,930 0,022 

3 ʪʫʭʣʘ ʧʣʲʪʥʘ -1700kg/m3 0,250 0,790 0,316 

4 ʚʲʪʨʝʰʥʘ ʤʘʟʠʣʢʘ 0,020 0,700 0,029 

Rsi 0,040 

Rse 0,130 

Rw 0,545 

Uw 2,020 

  

ʉʊɽʅɸ ʊʀʇ 3  

- ʄʘʪʝʨʠʘʣ ŭ ɚ ŭ/ɚ ʉʭʝʤʘ 

1 ʚʲʥʰʥʘ ʤʘʟʠʣʢʘ 0,025 0,870 0,029 

 

 

2 ʩʪʦʤʘʥʦʙʝʪʦʥ 0,300 1,630 0,184 

3 ʚʲʪʨʝʰʥʘ ʤʘʟʠʣʢʘ 0,020 0,700 0,029 

4   0,000 0,000 0 

5   0,000 0,000 0 

6   0,000 0,000 0 

7   0,000 0,000 0 

8   0,000 0,000 0 

9   0,000 0,000 0 

10   0,000 0,000 0 

Rsi 0,040 

Rse 0,130 

Rw 0,411 

Uw 2,674 
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ʉʊɽʅɸ ʊʀʇ 4  

- ʄʘʪʝʨʠʘʣ ŭ ɚ ŭ/ɚ ʉʭʝʤʘ 

1 ʢʘʤʲʢ-2000kg/m3 0,020 2,470 0,008 

 
 

2 ʮʠʤʝʥʪʦʚʘ ʟʘʤʘʟʢʘ 0,020 0,930 0,022 

3 ʩʪʦʤʘʥʦʙʝʪʦʥ 0,300 1,630 0,184 

4 ʚʲʪʨʝʰʥʘ ʤʘʟʠʣʢʘ 0,020 0,700 0,029 

5   0,000 0,000 0 

6   0,000 0,000 0 

7   0,000 0,000 0 

8   0,000 0,000 0 

9   0,000 0,000 0 

10   0,000 0,000 0 

Rsi 0,040 

Rse 0,130 

Rw 0,412 

Uw 2,668 

 

ʉʊɽʅɸ ʊʀʇ 5  ʂʦʨʧʫʩ 2 1-3 ʝʪʘʞ 

- ʄʘʪʝʨʠʘʣ ŭ ɚ ŭ/ɚ ʉʭʝʤʘ 

1 ʢʘʤʲʢ-2000kg/m3 0,020 2,470 0,008  
 2 ʮʠʤʝʥʪʦʚʘ ʟʘʤʘʟʢʘ 0,020 0,930 0,022 

3 ʩʪʦʤʘʥʦʙʝʪʦʥ 0,300 1,630 0,184 

4 ʚʲʪʨʝʰʥʘ ʤʘʟʠʣʢʘ 0,020 0,700 0,029 

5   0,000 0,000 0 

6   0,000 0,000 0 

7   0,000 0,000 0 

8   0,000 0,000 0 

9   0,000 0,000 0 

10   0,000 0,000 0 

Rsi 0,040 

Rse 0,130 

Rw 0,412 

Uw 2,668 
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ʉʊɽʅɸ ʊʀʇ 6  ʂʦʨʧʫʩ 2 1-3 ʝʪʘʞ 

- ʄʘʪʝʨʠʘʣ ŭ ɚ ŭ/ɚ ʉʭʝʤʘ 

1 ʢʘʤʲʢ-2000kg/m3 0,020 2,470 0,008 
 
 2 ʮʠʤʝʥʪʦʚʘ ʟʘʤʘʟʢʘ 0,020 0,930 0,022 

3 ʪʫʭʣʘ ʧʣʲʪʥʘ -1700kg/m3 0,250 0,790 0,316 

4 ʚʲʪʨʝʰʥʘ ʤʘʟʠʣʢʘ 0,020 0,700 0,029 

5   0,000 0,000 0 

6   0,000 0,000 0 

7   0,000 0,000 0 

Rsi 0,040 

Rse 0,130 

Rw 0,545 

Uw 2,020 

 

ʉʊɽʅɸ ʊʀʇ 7  ʂʦʨʧʫʩ 2 1-3 ʝʪʘʞ ʩ ʠʟʦʣʘʮʠʷ 

- ʄʘʪʝʨʠʘʣ ŭ ɚ ŭ/ɚ ʉʭʝʤʘ 

1 ʚʲʥʰʥʘ ʤʘʟʠʣʢʘ 0,025 0,870 0,029 

 
 

2 EPS 0,080 0,038 2,105 

3 ʩʪʦʤʘʥʦʙʝʪʦʥ 0,300 1,630 0,184 

4 ʚʲʪʨʝʰʥʘ ʤʘʟʠʣʢʘ 0,020 0,700 0,029 

5   0,000 0,000 0 

6   0,000 0,000 0 

7   0,000 0,000 0 

Rsi 0,040 

Rse 0,130 

Rw 2,517 

Uw 0,437 

 

ʉʊɽʅɸ ʊʀʇ 8  ʂʦʨʧʫʩ 2 1-3 ʝʪʘʞ ʩ ʠʟʦʣʘʮʠʷ 

- ʄʘʪʝʨʠʘʣ ŭ ɚ ŭ/ɚ ʉʭʝʤʘ 

1 ʚʲʥʰʥʘ ʤʘʟʠʣʢʘ 0,025 0,870 0,029 

 
 

2 EPS 0,080 0,038 2,105 

3 ʪʫʭʣʘ ʧʣʲʪʥʘ -1700kg/m3 0,250 0,790 0,316 

4 ʚʲʪʨʝʰʥʘ ʤʘʟʠʣʢʘ 0,020 0,700 0,029 

5   0,000 0,000 0 

6   0,000 0,000 0 

Rsi 0,040 

Rse 0,130 

Rw 2,649 

Uw 0,415 
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ʉʊɽʅɸ ʊʀʇ 9  ʂʦʨʧʫʩ 2 1-3 ʝʪʘʞ 

- ʄʘʪʝʨʠʘʣ ŭ ɚ ŭ/ɚ ʉʭʝʤʘ 

1 ʚʲʥʰʥʘ ʤʘʟʠʣʢʘ 0,020 0,870 0,023 

 
 

2 ʩʪʦʤʘʥʦʙʝʪʦʥ 0,300 1,630 0,184 

3 ʚʲʪʨʝʰʥʘ ʤʘʟʠʣʢʘ 0,020 0,700 0,029 

4   0,000 0,000 0 

5   0,000 0,000 0 

6   0,000 0,000 0 

7   0,000 0,000 0 

8   0,000 0,000 0 

9   0,000 0,000 0 

10   0,000 0,000 0 

Rsi 0,040 

Rse 0,130 

Rw 0,406 

Uw 2,712 

 

ʉʊɽʅɸ ʊʀʇ 10  ʂʦʨʧʫʩ 2 1-3 ʝʪʘʞ 

- ʄʘʪʝʨʠʘʣ ŭ ɚ ŭ/ɚ ʉʭʝʤʘ 

1 ʚʲʥʰʥʘ ʤʘʟʠʣʢʘ 0,020 0,870 0,023 

 
 

2 ʪʫʭʣʘ ʧʣʲʪʥʘ -1700kg/m3 0,250 0,790 0,316 

3 ʚʲʪʨʝʰʥʘ ʤʘʟʠʣʢʘ 0,020 0,700 0,029 

4   0,000 0,000 0 

5   0,000 0,000 0 

6   0,000 0,000 0 

7   0,000 0,000 0 

8   0,000 0,000 0 

9   0,000 0,000 0 

10   0,000 0,000 0 

Rsi 0,040 

Rse 0,130 

Rw 0,538 

Uw 2,045 

 

 

ʂʦʝʬʠʮʠʝʥʪʠʪʝ ʥʘ ʪʦʧʣʦʧʨʝʤʠʥʘʚʘʥʝ ʩʘ ʟʘʚʠʰʝʥʠ ʩ 10% ʟʘ ʜʘ ʩʝ ʦʪʯʝʪʘʪ ʝʬʝʢʪʠʪʝ ʥʘ 

ʪʦʧʣʠʥʥʠʪʝ ʤʦʩʪʦʚʝ. 
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3.2.2.  ʉʊʈʆʀʊɽʃʅʀ ʀ ʊʆʇʃʆʌʀɿʀʏʅʀ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʅɸ ʇʈʆɿʆʈʎʀʊɽ ʇʆ ʌɸʉɸɼʀ 

 

  

    ʉʥʠʤʢʘ 14                                                 ʉʥʠʤʢʘ 15                                                 ʉʥʠʤʢʘ 16                                                  

ʇʨʦʟʨʘʯʥʠʪʝ ʝʣʝʤʝʥʪʠ ʩʝ ʩʲʩʪʦʷʪ ʦʪ ʧʨʦʟʦʨʮʠ ʦʪ ʇɺʎ ʧʨʦʬʠʣ 5 ʢʘʤʝʨʝʥ ʩ ʜʚʦʝʥ ʩʪʲʢʣʦʧʘʢʝʪ 

ʙʝʟ ʩʧʝʮʠʘʣʥʠ ʧʦʢʨʠʪʠʷ ʠʣʠ ɸʣ ʜʦʛʨʘʤʘ ʩ ʧʨʝʢʲʩʥʘʪ ʪʝʨʤʦ ʤʦʩʪ. ʇʨʦʟʨʘʯʥʠʪʝ ʦʛʨʘʞʜʘʱʠ 

ʝʣʝʤʝʥʪʠ ʥʘ ʩʛʨʘʜʘʪʘ ʩʘ ʚ ʜʦʙʨʦ ʩʲʩʪʦʷʥʠʝ. ʅʘʣʠʮʝ ʩʘ ʠʥʩʪʘʣʠʨʘʥʠ ʚʲʥʰʥʠ ʱʦʨʠ ʟʘ ʟʘʱʠʪʘ ʦʪ 

ʩʠʣʥʦ ʩʣʲʥʮʝ ʛʨʝʝʥʝ ʧʨʝʟ ʣʷʪʦʪʦ ʥʘ ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʖʀ ʠ ʖɿ ʬʘʩʘʜʠ. 

ʊʘʙʣʠʮʘ 2 ʇʨʦʟʦʨʮʠ ʠ ʚʨʘʪʠ 

 

ʊʠʧ 
ʌʘʩʘʜʘ  

ʀ ʉʀ ʉ ʉɿ ɿ ʖɿ ʖ ʖʀ   

A ʦʙʱʦ     315,24     714,51     566,86     937,15 2533,75 

g ʩʨʝʜʥʦ     0,40     0,44     0,43     0,45 0,44 

U ʩʨʝʜʥʦ     2,00     2,00     2,09     2,01 2,02 
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Ѕ L h A U n g A n g A n g A n g A

- m m m2 W/m2K͋ͪΦ- m2
͋ͪΦ- m2

͋ͪΦ- m2
͋ͪΦ- m2 m2

1 2,9 2 5,8 2 15 0,51 87,00 0,51 0,00 0,51 0,00 0,51 0,00 87,00

2 0,6 0,6 0,36 2 8 0,08 2,88 0,08 0,00 0,08 0,00 15 0,08 5,40 8,28

3 2,9 1 2,9 2 1 0,41 2,90 0,41 0,00 0,41 0,00 0,41 0,00 2,90

4 2,9 1,4 4,06 2 2 0,47 8,12 0,47 0,00 0,47 0,00 0,47 0,00 8,12

5 1,3 1,3 1,69 2 0,38 0,00 4 0,38 6,76 0,38 0,00 0,38 0,00 6,76

6 1,3 2 2,6 2 0,43 0,00 220 0,43 572,00 1 0,43 2,60 0,43 0,00 574,60

7 2 2 4 2 0,48 0,00 21 0,48 84,00 0,48 0,00 0,48 0,00 84,00

8 2,8 2 5,6 3,2 0,51 0,00 0,51 0,00 2 0,51 11,20 0,51 0,00 11,20

9 2,8 1,5 4,2 3,2 0,47 0,00 0,47 0,00 4 0,47 16,80 0,47 0,00 16,80

10 1,5 2 3 2 0,45 0,00 0,45 0,00 116 0,45 348,00 0,45 0,00 348,00

11 2,6 1,4 3,64 2 0,46 0,00 0,46 0,00 1 0,46 3,64 0,46 0,00 3,64

12 3,4 1,5 5,1 2 0,49 0,00 0,49 0,00 0,49 0,00 15 0,49 76,50 76,50

13 1,5 2 3 2 0,45 0,00 0,45 0,00 0,45 0,00 276 0,45 828,00 828,00

14 3 3 9 2 0,54 0,00 0,54 0,00 0,54 0,00 1 0,54 9,00 9,00

15 0,9 2 1,8 2 1 0,37 1,80 0,37 0,00 0,37 0,00 0,37 0,00 1,80

16 1,2 1,2 1,44 2 1 0,36 1,44 0,36 0,00 0,36 0,00 0,36 0,00 1,44

17 1,6 1,2 1,92 2 1 0,40 1,92 0,40 0,00 0,40 0,00 0,40 0,00 1,92

18 2,4 2,4 5,76 2,6 0,36 0,00 0,36 0,00 1 0,36 5,76 1 0,36 5,76 11,52

19 3,2 3,2 10,2 2,6 0,43 0,00 0,43 0,00 2 0,43 20,48 1 0,43 10,24 30,72

20 1,5 1,5 2,25 2 0,43 0,00 23 0,43 51,75 0,43 0,00 1 0,43 2,25 54,00

106,06 714,51 408,48 937,15 2166,20

0,49 0,44 0,45 0,45

2,00 2,00 2,12 2,01

̑˭ ̑ˮ
˻͋΅͊ ͨͦ͡΅

 ͨͦ ͙͍͔ͭͨͦ

! ͦ͋΅ͦ

Ǝ ͔ͫͪ͒ͤͦ

͙́ͨ

̅͊ͫ͊͒͊ ͦͤ͊͘ м

˿ˮ ˿˭

¦ ͔ͫͪ͒ͤͦ

Ѕ L h A U n g A n g A n g A n g A

- m m m2 W/m2K͋ͪΦ- m2
͋ͪΦ- m2

͋ͪΦ- m2
͋ͪΦ- m2 m2

1 0,75 1,75 1,31 2 90 0,3 118,13 0,31 0,00 54 0,31 70,88 0,31 0,00 189,00

2 1,4 1,75 2,45 2 30 0,4 73,50 0,43 0,00 18 0,43 44,10 0,43 0,00 117,60

3 1,55 2 3,1 2 0,5 0,00 0,45 0,00 14 0,45 43,40 0,45 0,00 43,40

4 1,3 1,5 1,95 2 9 0,4 17,55 0,40 0,00 0,40 0,00 0,40 0,00 17,55

209,18 0,00 158,38 0,00 367,55

0,36 0,00 0,38 0,00

2,00 0,00 2,00 0,00

͙́ͨ

̅͊ͫ͊͒͊

˻͋΅͊ ͨͦ͡΅

 ͨͦ ͙͍͔ͭͨͦ

˿ˮ ˿˭ ̑˭ ̑ˮ

A ʦʙʱʦ

g ʩʨʝʜʥʦ

U ʩʨʝʜʥʦ
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3.2.3.  ʉʊʈʆʀʊɽʃʅʀ ʀ ʊʆʇʃʆʌʀɿʀʏʅʀ  ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʅɸ ʇʆʂʈʀɺɸ ʇʆ ʊʀʇʆɺɽ 

 

  

    ʉʥʠʤʢʘ 17                                                 ʉʥʠʤʢʘ 18                                                 ʉʥʠʤʢʘ 19                                                  

ʇʦʢʨʠʚʲʪ ʥʘ ʦʙʝʢʪʘ ʝ ʦʩʥʦʚʥʦ ʯʝʪʠʨʠ ʪʠʧʘ -  ʧʣʦʩʲʢ ʪʦʧʲʣ ʩ ʙʠʪʫʤʥʘ ʭʠʜʨʦʠʟʦʣʘʮʠʷ ʠ 

ʩʪʦʤʘʥʦʙʝʪʦʥʦʚʘ ʧʣʦʯʘ ʠ ʪʨʠ ʦʪʜʝʣʥʠ ʪʠʧʘ ʥʘ ʢʦʨʧʫʩ 3 ʢʦʡʪʦ ʩʘ ʩʝ ʧʦʣʫʯʠʣʠ ʧʨʠ 

ʧʨʠʩʲʝʜʠʥʷʚʘʥʝʪʦ ʥʘ ʧʦʩʣʝʜʥʠʷʪ ʝʪʘʞ ʢʲʤ ʦʙʠʪʘʝʤʘʪʘ ʟʦʥʘ ʥʘ ʢʦʨʧʫʩʘ. ʂʘʪʦ ʮʷʣʦ ʧʦʢʨʠʚʲʪ 

ʝ ʚ ʜʦʙʨʦ ʩʲʩʪʦʷʥʠʝ ʥʦ ʧʦʣʦʞʝʥʘʪʘ ʭʠʜʨʦʠʟʦʣʘʮʠʷ ʥʘ ʤʝʩʪʘ ʝ ʧʦʜʢʦʞʫʰʝʥʘ ʠ ʪʦʚʘ ʚ ʙʣʠʟʢʦ 

ʚʨʝʤʝ ʱʝ ʜʦʚʝʜʝ ʜʦ ʪʝʯʦʚʝ. ʀʟʦʣʘʮʠʷ ʥʝ ʝ ʧʦʩʪʘʚʝʥʘ ʥʘ ʪʠʧ 1 ʠ ʪʠʧ 2. 

ʊʘʙʣʠʮʘ 3 ʇʣʦʱ ʧʦʢʨʠʚʠ ʧʦ ʪʠʧʦʚʝ ʟʦʥʘ 1 

ʇʦʢʨʠʚ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦ ʪʠʧʦʚʝ 

U A ˉ ʊʠʧ 

- - W/m2K m2 

1 ʊʦʧʲʣ ʧʦʢʨʠʚ ʊʀʇ 1 2,680 1449 

2 ʊʦʧʲʣ ʧʦʢʨʠʚ ʊʀʇ 2 2,680 484 

3 ʊʦʧʲʣ ʧʦʢʨʠʚ ʊʀʇ 3 0,299 298 

4 ʊʦʧʲʣ ʧʦʢʨʠʚ ʊʀʇ 4 0,388 106 

ʆʙʱʦ 2,272 2337 

 

ʊʦʧʣʦʬʠʟʠʯʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʧʦʢʨʠʚʘ ʧʦ ʪʠʧʦʚʝ: 

ʊʆʇʒʃ ʇʆʂʈʀɺ ʊʀʇ 1 ʂʆʈʇʋʉ 2/4 

- ʄʘʪʝʨʠʘʣ ŭ ɚ ŭ/ɚ ʉʭʝʤʘ 

1 ʤʫʰʘʤʘ ʭʠʜʨʦʠʟ. 0,010 0,170 0,059 

 
 

2 ʮʠʤʝʥʪʦʚʘ ʟʘʤʘʟʢʘ 0,050 0,930 0,054 

3 ʩʪʦʤʘʥʦʙʝʪʦʥ 0,150 1,630 0,092 

4 ʚʲʪʨʝʰʥʘ ʤʘʟʠʣʢʘ 0,020 0,700 0,029 

5   0,000 0,000 0,000 

6   0,000 0,000 0,000 

7   0,000 0,000 0,000 

Rsi 0,100 

Rse 0,040 

Rr 0,233 

Uʧʢ 2,680 
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ʊʆʇʒʃ ʇʆʂʈʀɺ ʊʀʇ 2 - ʂʆʈʇʋʉ 3 

- ʄʘʪʝʨʠʘʣ ŭ ɚ ŭ/ɚ ʉʭʝʤʘ 

1 ʤʫʰʘʤʘ ʭʠʜʨʦʠʟ. 0,010 0,170 0,059 

 

 

2 ʮʠʤʝʥʪʦʚʘ ʟʘʤʘʟʢʘ 0,050 0,930 0,054 

3 ʩʪʦʤʘʥʦʙʝʪʦʥ 0,150 1,630 0,092 

4 ʚʲʪʨʝʰʥʘ ʤʘʟʠʣʢʘ 0,020 0,700 0,029 

5   0,000 0,000 0,000 

6   0,000 0,000 0,000 

7   0,000 0,000 0,000 

Rsi 0,100 

Rse 0,040 

Rr 0,233 

Uʧʢ 2,680 

  

ʊʆʇʒʃ ʇʆʂʈʀɺ ʊʀʇ 3 - ʂʆʈʇʋʉ 3 

- ʄʘʪʝʨʠʘʣ ŭ ɚ ŭ/ɚ ʉʭʝʤʘ 

1 ʊʝʨʤʦʧʘʥʝʣ ʇʋ 0,080 0,025 3,200 

  

2   0,000 0,000 0,000 

3   0,000 0,000 0,000 

4   0,000 0,000 0,000 

Rsi 0,100 

Rse 0,040 

Rf 3,200 

Uʧʢ 0,299 

  

ʊʆʇʒʃ ʇʆʂʈʀɺ ʊʀʇ 4 - ʂʆʈʇʋʉ 3 

- ʄʘʪʝʨʠʘʣ ŭ ɚ ŭ/ɚ ʉʭʝʤʘ 

1 ʊʝʨʤʦʧʘʥʝʣ 

ʤʠʥʝʨʘʣʥʘ ʚʘʪʘ 

0,100 0,041 2,439 

 

 

2   0,000 0,000 0,000 

3   0,000 0,000 0,000 

4   0,000 0,000 0,000 

5   0,000 0,000 0,000 

6   0,000 0,000 0,000 

7   0,000 0,000 0,000 

8   0,000 0,000 0,000 

Rsi 0,100 

Rse 0,040 

Rr 2,439 
Uʧʢ 0,388 
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3.2.4.  ʉʊʈʆʀʊɽʃʅʀ ʀ ʊʆʇʃʆʌʀɿʀʏʅʀ  ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʅɸ ʇʆɼɸ ʇʆ ʊʀʇʆɺɽ 
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ʆʙʝʢʪʲʪ ʠʤʘ ʪʨʠ ʚʠʜʘ ʧʦʜ. ʊʠʧ 1 ʝ  ʢʲʤ  ʚʲʥʰʝʥ ʚʲʟʜʫʭ (ʝʨʢʝʨ). ʊʠʧ 2 ʢʲʤ ʥʝʦʪʦʧʣʷʝʤ 

ʩʫʪʝʨʝʥ ʧʦʜ ʢʦʨʧʫʩʠ ɸ,ɻ ʠ ɼ. ʊʠʧ 3 ʝ ʧʦʜ ʢʲʤ ʟʝʤʷ ʥʘ ʚʭʦʜʥʦʪʦ ʧʦʤʝʱʝʥʠʝ ʟʘʝʤʘʥʦ ʢʲʤ 

ʜʥʝʰʥʘ ʜʘʪʘ ʦʪ ɸɼɾʒɹɸɼɽʄ. ʀʟʦʣʘʮʠʷ ʥʝ ʝ ʧʦʣʦʞʝʥʘ ʥʘ ʥʠʪʦ ʝʜʠʥ ʪʠʧ. 

 

ʊʘʙʣʠʮʘ 4 ʇʣʦʱʠ ʧʦ ʪʠʧʦʚʝ  

ʇʦʜ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦ ʪʠʧʦʚʝ 

U A ˉ ʊʠʧ 

- - W/m2K m2 

1 ʇʦʜ ʝʨʢʝʨ ʊʠʧ 1 2,602 62 

2 ʇʦʜ ʢʲʤ ʥʝʦʪʦʧʣʷʝʤ ʩʫʪʝʨʝʥ ʊʠʧ 1 0,673 2125 

3 ʇʦʜ ʢʲʤ ʟʝʤʷ ʙʝʟ ʧʦʜʟʝʤʝʥ ʝʪʘʞ ʊʠʧ 1 0,444 150 

ʆʙʱʦ 0,709 2337 

 

ʊʦʧʣʦʬʠʟʠʯʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʧʦʜʘ ʧʦ ʪʠʧʦʚʝ: 

ʇʆɼ ɽʈʂɽʈ ʊʀʇ 1 

- ʄʘʪʝʨʠʘʣ ŭ ɚ ŭ/ɚ ʉʭʝʤʘ 

1 ʤʦʟʘʡʢʘ 0,030 3,490 0,009 

 
 

2 ʮʠʤʝʥʪʦʚʘ ʟʘʤʘʟʢʘ 0,040 0,930 0,043 

3 ʩʪʦʤʘʥʦʙʝʪʦʥ 0,200 1,630 0,123 

4   0,000 0,000 0 

5   0,000 0,000 0 

6   0,000 0,000 0 

Rsi 0,040 

Rse 0,170 

Rf 0,384 
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Uf 2,602 

 

ʇʆɼ ʅɽʆʊʆʇʃʗɽʄ ʇʆɼɿɽʄɽʅ ɽʊɸɾ ʊʀʇ 1 

ʇʆɼ ʂʒʄ ɿɽʄʗ ʅɸ ʅɽʆʊʆʇʃʗɽʄ ʇʆɼɿɽʄɽʅ ɽʊɸɾ 

- ʄʘʪʝʨʠʘʣ ŭ ɚ ŭ/ɚ ʉʭʝʤʘ 

1 ʮʠʤʝʥʪʦʚʘ ʟʘʤʘʟʢʘ 0,080 0,930 0,086 

 
 

2 ʩʪʦʤʘʥʦʙʝʪʦʥ 0,200 1,630 0,123 

3 ʪʨʘʤʙʦʚʘʥʘ ʙʘʣʘʩʪʨʘ 0,200 1,100 0,182 

4 ʪʨʘʤʙʦʚʘʥʘ ʧʦʯʚʘ 0,200 2,000 0,100 

5   0,000 0,000 0 

6   0,000 0,000 0 

7   0,000 0,000 0 

ʇʆɼ ʅɸ ʆʊʆʇʃʗɺɸʅʆ ʇʆʄɽʑɽʅʀɽ ʂʒʄ ʅɽʆʊʆʇʃʗɽʄ ʇʆɼɿɽʄɽʅ ɽʊɸɾ ʊʀʇ 1 

- ʄʘʪʝʨʠʘʣ ŭ ɚ ŭ/ɚ ʉʭʝʤʘ 

1 ʤʦʟʘʡʢʘ 0,030 3,490 0,009 

 
 

2 ʮʠʤʝʥʪʦʚʘ ʟʘʤʘʟʢʘ 0,040 0,930 0,043 

3 ʩʪʦʤʘʥʦʙʝʪʦʥ 0,200 1,630 0,123 

4   0,000 0,000 0 

5   0,000 0,000 0 

6   0,000 0,000 0 

7   0,000 0,000 0 

ʉʊɽʅɸ ʂʒʄ ɿɽʄʗ ʅɸ ʅɽʆʊʆʇʃʗɽʄ ʇʆɼɿɽʄɽʅ ɽʊɸɾ 

- ʄʘʪʝʨʠʘʣ ŭ ɚ ŭ/ɚ ʉʭʝʤʘ 

1 ʤʫʰʘʤʘ ʭʠʜʨʦʠʟ. 0,002 0,190 0,011 

 
 

2 ʩʪʦʤʘʥʦʙʝʪʦʥ 0,300 1,630 0,184 

3 ʚʲʪʨʝʰʥʘ ʤʘʟʠʣʢʘ 0,020 0,700 0,029 

4   0,000 0,000 0 

5   0,000 0,000 0 

6   0,000 0,000 0 

7   0,000 0,000 0 

8   0,000 0,000 0 

9   0,000 0,000 0 

10   0,000 0,000 0 
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ʉʊɽʅɸ ʂʒʄ ɺʒʅʐɽʅ ɺʒɿɼʋʍ ʅɸ ʅɽʆʊʆʇʃʗɽʄ ʇʆɼɿɽʄɽʅ ɽʊɸɾ 

- ʄʘʪʝʨʠʘʣ ŭ ɚ ŭ/ɚ ʉʭʝʤʘ 

1 ʚʲʥʰʥʘ ʤʘʟʠʣʢʘ 0,020 0,870 0,023 

 
 

2 ʩʪʦʤʘʥʦʙʝʪʦʥ 0,300 1,630 0,184 

3 ʚʲʪʨʝʰʥʘ ʤʘʟʠʣʢʘ 0,030 0,700 0,043 

4   0,000 0,000 0 

5   0,000 0,000 0 

6   0,000 0,000 0 

Rsi 0,170 

Rse 0,040 

Rg 0,491 

w 0,400 

dt 1,801 

z` 2,10 

h 0,70 

Ubf 0,240 

dw 0,786 

Rw 0,223 

Ubw 0,896 

Uw 2,382 

Uf 1,944 

n 0,30 

V 5950,00 

A 2125,00 

1/U 1,487 

U 0,673 

 

ʇʆɼ ʂʒʄ ɿɽʄʗ ɹɽɿ ʇʆɼɿɽʄɽʅ ɽʊɸɾ ʊʀʇ 1 

- ʄʘʪʝʨʠʘʣ ŭ ɚ ŭ/ɚ ʉʭʝʤʘ 

1 ʤʦʟʘʡʢʘ 0,010 3,49 
 

0,03 

 

2 ʮʠʤʝʥʪʦʚʘ ʟʘʤʘʟʢʘ 0,050 0,93 0,054 

3 ʩʪʦʤʘʥʦʙʝʪʦʥ 0,200 1,63 0,123 

4 
ʪʨʘʤʙʦʚʘʥʘ 
ʙʘʣʘʩʪʨʘ 

0,200 1,10 0,182 

5  0,000 0,00 0 

Rsi 0,170 

Rse 0,040 

Rf 0,361 

w 0,400 

dt 1,542 

ʀʟʦʣ. ʧʦ 
ʧʝʨʠʬ. 

ʅʝ 

AG 150,00 

U0 0,444 
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4.  ȾȺȻȷȺȽȹȬȭȰɋȮȬȹȱ, ȽȾȿȰȺȽȹȬȭȰɋȮȬȹȱ, 

ȮȱȹȾȴȷȬɂȴɋ ȴ ȶȷȴȸȬȾȴȳȬɂȴɋ ȹȬ ȽȯȼȬȰȬȾȬ 

4.1.  ȴɓɞɚɣəɔɖ əɌ ɞɚɛɗɔəɌ 

ʊʦʧʣʦ ʟʘʭʨʘʥʚʘʥʝʪʦ ʥʘ ʩʛʨʘʜʘʪʘ ʝ ʦʪ ʮʝʥʪʨʘʣʥʘ ʪʦʧʣʦʬʠʢʘʮʠʦʥʥʘ ʤʨʝʞʘ, ʯʨʝʟ 4 ʙʨʦʷ 

ʘʙʦʥʘʪʥʠ ʩʪʘʥʮʠʠ ɸʉ 2,3,4,5. ɸʉ 6 ʝ ʧʨʝʜʚʠʜʝʥʘ ʝʜʠʥʩʪʚʝʥʦ ʟʘ ɹɻɺ ʠ ʪʷ ʝ ʩʠʪʫʠʨʘʥʘ ʚ 

ʪʝʭʥʠʯʝʩʢʦʪʦ ʧʦʤʝʱʝʥʠʝ ʜʦ ʢʦʨʧʫʩ 3. ɺ ʩʲʱʦʪʦ ʪʝʭʥʠʯʝʩʢʦ ʧʦʤʝʱʝʥʠʝ ʩʘ ʩʠʪʫʠʨʘʥʠ 3 ʙʨʦʷ 

ʢʦʪʣʠ ʥʘ ʤʘʟʫʪ ʠ ʜʠʟʝʣ ʢʦʠʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʧʨʠ ʧʨʝʢʲʩʚʘʥʝ ʥʘ ʮʝʥʪʨʘʣʥʦʪʦ ʪʦʧʣʦʩʥʘʙʜʷʚʘʥʝ. 

ʉʠʩʪʝʤʘʪʘ ʝ ʧʦʜʚʲʨʟʘʥʘ ʢʲʤ ʨʘʟʧʨʝʜʝʣʠʪʝʣʝʥ/ʩʲʙʠʨʘʪʝʣʝʥ ʢʦʣʝʢʪʦʨ ʢʘʪʦ ʩʘ ʧʨʝʜʚʠʜʝʥʠ ʠ 

ʦʪʜʝʣʥʠ ʮʠʨʢʫʣʘʮʠʦʥʥʠ ʧʦʤʧʠ. ʀʥʩʪʘʣʘʮʠʠʪʝ ʩʘ ʚ ʠʟʧʨʘʚʥʦʩʪ, ʥʦ ʝ ʢʦʥʩʪʘʪʠʨʘʥ ʧʨʦʙʣʝʤ ʩ 

ʪʦʧʣʦʧʦʜʘʚʘʥʝʪʦ ʦʪ ʊɽʎ ɹʫʨʛʘʩ ʩ ʢʦʝʪʦ ʝ ʥʝʚʲʟʤʦʞʥʦ ʧʨʦʝʢʪʥʦʪʦ ʪʦʧʣʦʧʦʜʘʚʘʥʝ. 

ɼʦʧʲʣʥʠʪʝʣʥʦ ʧʨʠ ʨʝʤʦʥʪʥʠ ʜʝʡʥʦʩʪʠ ʥʝ ʩʘ ʚʲʟʩʪʘʥʦʚʝʥʠ ʪʨʲʙʥʠʪʝ ʠʟʦʣʘʮʠʠ ʠ ʝ ʥʘʣʠʮʝ 

ʟʘʛʫʙʘ ʥʘ ʪʦʧʣʠʥʥʘ ʝʥʝʨʛʠʷ ʚ ʥʝʦʪʦʧʣʷʝʤʠʷ ʩʫʪʝʨʝʥ. 

         
ʉʥʠʤʢʘ 22      ʉʥʠʤʢʘ 23 
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4.2.  ȺɞɚɛɗɔɞɑɗəɌ ɔəɝɞɌɗɌɢɔɫ 

ɸʙʦʥʘʪʥʘ ʩʪʘʥʮʠʷ ˉ 2 ʝ ʠʥʩʪʘʣʠʨʘʥʘ ʚ ʧʨʠʟʝʤʥʠʷ ʝʪʘʞ ʥʘ ʢʦʨʧʫʩ 2. ʊʘʟʠ ʘʙʦʥʘʪʥʘ 

ʩʪʘʥʮʠʷ ʦʙʩʣʫʞʚʘ ʧʲʨʚʠʪʝ ʰʝʩʪ ʝʪʘʞʘ ʥʘ ʪʝʨʘʧʝʚʪʠʯʝʥ ʢʦʨʧʫʩ, ʘ ʦʪ ʰʝʩʪʠ ʜʦ ʜʝʩʝʪʠ ʩʝ 

ʟʘʭʨʘʥʚʘ ʦʪ ɸʉ ˉ 5. ɺ ɸʉ ˉ 2 ʩ ʝ ʠʥʩʪʘʣʠʨʘʥ ʧʣʘʩʪʠʥʯʘʪ ʪʦʧʣʦʦʙʤʝʥʝʥ ʘʧʘʨʘʪ ɸ\/ʈ ʩ 

ʪʦʧʣʠʥʥʘ ʤʦʱʥʦʩʪ 455 kW ʟʘ ʦʩʠʛʫʨʷʚʘʥʝ ʥʫʞʜʠʪʝ ʥʘ ʦʪʦʧʣʝʥʠʝʪʦ. ʆʙʦʨʫʜʚʘʥʘ ʝ ʩ 

ʥʝʦʙʭʦʜʠʤʘʪʘ ʨʝʛʫʣʠʨʘʱʘ ʠ ʩʧʠʨʘʪʝʣʥʘ ʘʨʤʘʪʫʨʘ - ʢʨʘʥʦʚʝ, ʬʠʣʪʨʠ, ʪʝʨʤʦʨʝʛʫʣʘʪʦʨʠ, 

ʜʘʪʯʠʮʠ ʠ ʜʨ. ʎʠʨʢʫʣʘʮʠʷʪʘ ʥʘ ʪʦʧʣʦʥʦʩʠʪʝʣʷ ʚʲʚ ʚʦʜʥʘʪʘ ʦʪʦʧʣʠʪʝʣʥʘ ʠʥʩʪʘʣʘʮʠʷ ʩʝ 

ʦʩʲʱʝʩʪʚʷʚʘ ʦʪ ʮʠʨʢʫʣʘʮʠʦʥʥʘ ʧʦʤʧʘ Grundfos UPS 65 - 120 ʩ ʝʣ. ʤʦʱʥʦʩʪ 1150 W. ɿʘ 

ʦʙʝʟʦʧʘʩʷʚʘʥʝ ʥʘ ʠʥʩʪʘʣʘʮʠʷʪʘ ʩʘ ʤʦʥʪʠʨʘʥʠ 2 ʤʝʤʙʨʘʥʥʠ ʨʘʟʰʠʨʠʪʝʣʥʠ ʩʲʜʘ, ʚʩʝʢʠ ʩ 

ʚʤʝʩʪʠʤʦʩʪ 500 ʣʠʪʨʘ. 

ɸʙʦʥʘʪʥʘ ʩʪʘʥʮʠʷ ˉ 3 ʝ ʠʥʩʪʘʣʠʨʘʥʘ ʚ ʩʲʱʦʪʦ ʧʦʤʝʱʝʥʠʝ ʢʘʢʪʦ ʠ ɸʉ ˉ 2. ʊʘʟʠ 

ʘʙʦʥʘʪʥʘ ʩʪʘʥʮʠʷ ʟʘʭʨʘʥʚʘ ʦʩʪʘʥʘʣʘʪʘ ʯʘʩʪ ʦʪ ʧʦʤʝʱʝʥʠʷʪʘ ʚ ʢʦʨʧʫʩ 2, 3 ʠ 4. ɺ ʥʝʷ ʝ 

ʠʥʩʪʘʣʠʨʘʥ ʧʣʘʩʪʠʥʯʘʪ ʪʦʧʣʦʦʙʤʝʥʝʥ ʘʧʘʨʘʪ ɸVʈ ʩ ʪʦʧʣʠʥʥʘ ʤʦʱʥʦʩʪ 535 kW ʟʘ ʦʩʠʛʫʨʷʚʘʥʝ 

ʥʫʞʜʠʪʝ ʥʘ ʦʪʦʧʣʝʥʠʝʪʦ. ʆʙʦʨʫʜʚʘʥʘ ʝ ʩ ʥʝʦʙʭʦʜʠʤʘʪʘ ʨʝʛʫʣʠʨʘʱʘ ʠ ʩʧʠʨʘʪʝʣʥʘ ʘʨʤʘʪʫʨʘ - 

ʢʨʘʥʦʚʝ, ʬʠʣʪʨʠ, ʪʝʨʤʦʨʝʛʫʣʘʪʦʨʠ, ʜʘʪʯʠʮʠ ʠ ʜʨ. ʂʦʥʩʫʤʠʨʘʥʘʪʘ ʪʦʧʣʠʥʥʘ ʝʥʝʨʛʠʷ ʩʝ ʦʪʯʠʪʘ 

ʦʪ ʫʣʪʨʘʟʚʫʢʦʚ ʪʦʧʣʦʤʝʨ, ʦʪʯʠʪʘʱ ʠ ʝʥʝʨʛʠʷʪʘ ʢʦʥʩʫʤʠʨʘʥʘ ʦʪ ʧʦʣʠʢʣʠʥʠʢʘʪʘ, ʷʚʚ̫ʘʱʘ ʩʝ 

ʢʘʪʦ ʚʲʥʰʝʥ ʢʦʥʩʫʤʘʪʦʨ /ʥʝ ʝ ʚʢʣʶʯʝʥʘ ʚ ɽʆ/. ʎʠʨʢʫʣʘʮʠʷʪʘ ʥʘ ʪʦʧʣʦʥʦʩʠʪʝʣʷ ʚʲʚ ʚʦʜʥʦ - 

ʦʪʦʧʣʠʪʝʣʥʘʪʘ ʠʥʩʪʘʣʘʮʠʷ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʦʪ ʮʠʨʢʫʣʘʮʠʦʥʥʘ ʧʦʤʧʘ Grundfos UPS 65 - 120 ʩ 

ʝʣ. ʤʦʱʥʦʩʪ 1 150 W. 

ɸʙʦʥʘʪʥʘʪʘ ʩʪʘʥʮʠʷ 4 ʝ ʩ ʧʣʘʩʪʠʥʯʘʪ ʪʦʧʣʦʦʙʤʝʥʝʥ ʘʧʘʨʘʪ ʩ ʪʦʧʣʠʥʥʘ ʤʦʱʥʦʩʪ 315 

kW, ʢʦʡʪʦ ʩʣʫʞʠ ʟʘ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʪʦʧʣʠʥʘ ʟʘ ʦʪʦʧʣʝʥʠʝ ʥʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘʪʘ ʯʘʩʪ. 

ʆʙʦʨʫʜʚʘʥʘ ʝ ʩ ʥʝʦʙʭʦʜʠʤʘʪʘ ʨʝʛʫʣʠʨʘʱʘ ʠ ʩʧʠʨʘʪʝʣʥʘ ʘʨʤʘʪʫʨʘ - ʢʨʘʥʦʚʝ, ʬʠʣʪʨʠ, 

ʪʝʨʤʦʨʝʛʫʣʘʪʦʨʠ, ʜʘʪʯʠʮʠ ʠ ʜʨ. ʎʠʨʢʫʣʘʮʠʷʪʘ ʥʘ ʪʦʧʣʦʥʦʩʠʪʝʣʷ ʚ ʦʪʦʧʣʠʪʝʣʥʘʪʘ ʠʥʩʪʘʣʘʮʠʷ 

ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʦʪ ʮʠʨʢʫʣʘʮʠʦʥʥʘ ʧʦʤʧʘ Grundfos UPS 50 - 120 ʩ ʝʣ. ʤʦʱʥʦʩʪ 720 \/\/. 

ɸʙʦʥʘʪʥʘ ʩʪʘʥʮʠʷ ˉ 5 ʝ ʠʥʩʪʘʣʠʨʘʥʘ ʚ ʠʥʩʪʘʣʘʮʠʦʥʥʠʷ ʝʪʘʞ ʥʘ ʢʦʨʧʫʩ 3. ʊʘʟʠ 

ʘʙʦʥʘʪʥʘ ʩʪʘʥʮʠʷ ʦʩʠʛʫʨʷʚʘ ʥʫʞʜʠʪʝ ʟʘ ʦʪʦʧʣʝʥʠʝ ʦʪ ʰʝʩʪʠ ʜʦ ʜʝʩʝʪʠ ʝʪʘʞ ʥʘ ʪʝʨʘʧʝʚʪʠʯʝʥ 

ʢʦʨʧʫʩ. ɸʙʦʥʘʪʥʘʪʘ ʩʪʘʥʮʠʷ ʝ ʩ ʧʣʘʩʪʠʥʯʘʪ ʪʦʧʣʦʦʙʤʝʥʝʥ ʘʧʘʨʘʪ ʩ ʤʦʱʥʦʩʪ 300 kW. 

ʆʙʦʨʫʜʚʘʥʘ ʝ ʩ ʥʝʦʙʭʦʜʠʤʘʪʘ ʨʝʛʫʣʠʨʘʱʘ ʠ ʩʧʠʨʘʪʝʣʥʘ ʘʨʤʘʪʫʨʘ - ʢʨʘʥʦʚʝ, ʬʠʣʪʨʠ, 

ʪʝʨʤʦʨʝʛʫʣʘʪʦʨʠ, ʜʘʪʯʠʮʠ ʠ ʜʨ. ʎʠʨʢʫʣʘʮʠʷʪʘ ʥʘ ʪʦʧʣʦʥʦʩʠʪʝʣʷ ʚ ʦʪʦʧʣʠʪʝʣʥʘʪʘ ʠʥʩʪʘʣʘʮʠʷ 

ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʦʪ ʮʠʨʢʫʣʘʮʠʦʥʥʘ ʧʦʤʧʘ Grundfos UPS 50 - 120 ʩ ʝʣ. ʤʦʱʥʦʩʪ 720 W. 

ʆʙʝʟʦʧʘʩʷʚʘʥʝʪʦ ʥʘ ʩʠʩʪʝʤʘʪʘ ʝ ʯʨʝʟ ʤʝʤʙʨʘʥʥʠ ʨʘʟʰʠʨʠʪʝʣʥʠ ʩʲʜʦʚʝ - 2 ʙʨ. 300 ʠ 500 

ʣʠʪʨʘ. 

ʆʪʦʧʣʠʪʝʣʥʘʪʘ ʠʥʩʪʘʣʘʮʠʷ ʝ ʜʚʫʪʨʲʙʥʘ ʩ ʧʨʠʥʫʜʠʪʝʣʥʘ ʮʠʨʢʫʣʘʮʠʷ ʥʘ ʚʦʜʘʪʘ, ʢʦʷʪʦ 

ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʦʪ ʮʠʨʢʫʣʘʮʠʦʥʥʘʪʘ ʧʦʤʧʘ ʥʘ ɸʉ ʚ ʪʝʤʧʝʨʘʪʫʨʝʥ ʜʠʘʧʘʟʦʥ ʦʪ 90/70 (ʧʨʦʝʢʪʥʠ 

ʜʘʥʥʠ). ʉʠʩʪʝʤʘʪʘ ʝ ʦʪ ʩʪʦʤʘʥʝʥʠ ʪʨʲʙʠ ʩʲʩ ʥʝʦʙʭʦʜʠʤʘʪʘ ʪʦʧʣʦʠʟʦʣʘʮʠʷ ʚ ʩʫʪʝʨʝʥʥʦʪʦ 

ʥʠʚʦ.  

ʆʪʦʧʣʠʪʝʣʥʠʪʝ ʪʝʣʘ ʩʘ ʦʩʥʦʚʥʦ ʯʫʛʫʥʝʥʠ ʠ ʯʘʩʪʠʯʥʦ ʘʣʫʤʠʥʠʝʚʠ, ʢʦʠʪʦ ʩʘ ʧʦʜʤʝʥʷʥʠ 

ʧʨʝʟ ʛʦʜʠʥʠʪʝ. ʂʘʪʦ ʮʷʣʦ ʩʠʩʪʝʤʘʪʘ ʝ ʚ ʜʦʙʨʦ ʩʲʩʪʦʷʥʠʝ, ʥʦ ʩʘ ʥʘʣʠʮʝ ʯʘʩʪʠʯʥʠ ʟʦʥʠ ʩ 

ʥʝʜʦʩʪʘʪʲʯʝʥ ʪʦʧʣʦʥʦʩʠʪʝʣ ʧʦʨʘʜʠ ʣʠʧʩʘ ʥʘ ʩʲʚʨʝʤʝʥʥʦ ʭʠʜʨʘʚʣʠʯʥʦ ʠʟʨʘʚʥʷʚʘʥʝ. 
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4.3.  ȭɔɞɚɎɚ ɏɚɜɑɥɚ ɎɚɐɚɝəɌɍɐɫɎɌəɑ 

ɹɻɺ ʟʘ ʩʘʥʠʪʘʨʥʠ ʥʫʞʜʠ ʩʝ ʧʦʜʛʦʪʚʷ ʦʪ ɸʉ 6 ʯʨʝʟ ʧʣʘʩʪʠʥʯʘʪ ʪʦʧʣʦʦʙʤʝʥʥʠʢ. 
ʂʦʥʩʫʤʘʮʠʷ ʥʘ ʪʦʧʣʘ ʚʦʜʘ ʦʪ ʦʙʠʪʘʪʝʣʠʪʝ ʝ ʠʟʯʠʩʣʝʥʘ ʥʘ ʙʘʟʘ ʙʨʦʡ ʙʦʣʥʠʯʥʠ ʣʝʛʣʘ ʩʨʝʜʥʦ 
ʜʥʝʚʝʥ ʙʨʦʡ ʭʦʨʘ ʠ ʢʦʣʠʯʝʩʪʚʦ ʠʟʨʘʟʭʦʜʝʥʘ ʩʪʫʜʝʥʘ ʚʦʜʘ :  

¶ 265 ʯʦʚʝʢʘ/180 ʣʝʛʣʘ  ï 101,5 l/d 

¶ 365   ʨʘʙʦʪʥʠ ʜʥʠ ʛʦʜʠʰʥʦ. 

¶ 867 ʣ/ʤ2ʛ  - ʢʦʥʩʫʤʘʮʠʷ ʥʘ ʪʦʧʣʘ ʚʦʜʘ 
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  ʆʙʝʤʥʠʪʝ ʙʦʡʣʝʨʠ ʩʘ ʠʟʮʷʣʦ ʘʤʦʨʪʠʟʠʨʘʥʠ ʠ ʩʣʝʜʚʘ ʜʘ ʙʲʜʘʪ ʧʨʝʤʘʭʥʘʪʠ.  ʇʦʣʟʚʘʪʝʣʠʪʝ 

ʥʘ ʩʛʨʘʜʘʪʘ ʩʝ ʦʧʣʘʢʚʘʪ ʦʪ ʣʠʧʩʘ ʥʘ ʜʦʩʪʘʪʲʯʥʦ ʪʦʧʣʘ ʚʦʜʘ ʢʘʪʦ ʪʦʚʘ ʩʝ ʜʲʣʞʠ ʥʘ ʣʠʧʩʘʪʘ ʥʘ 

ʠʟʦʣʘʮʠʷ ʥʘ ʪʦʧʣʠʷʪ ʱʨʘʥʛ ʠ ʟʘʧʫʰʚʘʥʠʷ ʧʦ ʩʠʩʪʝʤʘʪʘ. ʅʘʣʠʮʝ ʦʧʨʝʜʝʣʝʥ ʙʨʦʡ ʙʦʡʣʝʨʠ ʥʘ 

ʝʣ. ʪʦʢ ʯʨʝʟ ʢʦʠʪʦ ʩʝ ʧʦʩʪʠʛʘ ʜʦʧʲʣʥʠʪʝʣʥʦ ʧʦʜʛʨʷʚʘʥʝ ʥʘ ʪʦʧʣʘʪʘ ʚʦʜʘ. ʈʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ 

ɸʉ ʢʲʤ ʝʣʝʢʪʨʠʯʝʩʢʠ ʙʦʡʣʝʨʠ ʝ ʠʟʯʠʩʣʝʥʦ ʚ ʨʘʟʤʝʨ ʥʘ 82%/18% ʚ ʧʦʣʟʘ ʥʘ ɸʉ.                                                             

4.4.  ȮɑəɞɔɗɌɢɔɫ 

ʊʝʨʘʧʝʚʪʠʯʥʠʷʪ ʢʦʨʧʫʩ ʠʤʘ ʜʚʝ ʚʝʥʪʠʣʘʮʠʦʥʥʠ ʠʥʩʪʘʣʘʮʠʠ ʟʘ ʟʦʥʘ ʂʘʨʜʠʦʣʦʛʠʷ ʠ 

ʍʝʤʦʜʠʘʣʠʟʘ. ʂʲʤ ʜʥʝʰʥʘ ʜʘʪʘ ʠʥʩʪʘʣʘʮʠʠʪʝ ʥʝ ʨʘʙʦʪʷʪ ʠ ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʪʝʭʥʠʪʝ ʪʨʘʩʝʪʘ ʩʘ 

ʧʨʝʤʘʭʥʘʪʠ. ʅʘʣʠʯʥʘ ʝ ʠ ʚʝʥʪʠʣʘʮʠʦʥʥʘ ʠʥʩʪʘʣʘʮʠʷ ʟʘ ʦʩʠʛʫʨʷʚʘʥʝ ʝʚʘʢʫʘʮʠʷ ʥʘ ʚʠʩʦʢʠʷʪ 

ʢʦʨʧʫʩ, ʢʦʷʪʦ ʦʪʥʦʚʦ ʥʝ ʝ ʚ ʠʟʧʨʘʚʥʦʩʪ. 
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ɿʘ ʢʣʠʥʠʢʘʪʘ ɸɼɾʒɹɸɼɽʄ ʥʘʭʦʜʷʱʘ ʥʘ ʧʲʨʚʠʪʝ ʪʨʠ ʝʪʘʞʘ ʥʘ ʢʦʨʧʫʩ 3 ʩʘ ʟʘʣʦʞʝʥʠ 4 

ʙʨʦʷ ʚʝʥʪʠʣʘʮʠʦʥʥʠ ʢʘʤʝʨʠ ʩ ʚʛʨʘʜʝʥʘ ʪʝʨʤʦʧʦʤʧʘ ʠ ʘʣʫʤʠʥʠʝʚʠ ʨʝʢʫʧʝʨʘʪʦʨʠ. ʊʝ ʩʘ 

ʩʦʙʩʪʚʝʥʦʩʪ ʥʘ ʥʘʝʤʘʪʝʣʷ.  ʀʥʩʪʘʣʘʮʠʷ ʝ ʥʘʣʠʯʥʘ ʠ ʟʘ ʙʠʩʪʨʦʪʦ ʥʘʭʦʜʷʱʦ ʚ ʢʦʨʧʫʩ 4 ʯʨʝʟ 

ʦʪʜʝʣʥʠ ʚʝʥʪʠʣʘʮʠʦʥʥʠ ʙʣʦʢʦʚʝ ʙʝʟ ʨʝʢʫʧʝʨʘʮʠʷ. 
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ʊʘʙʣʠʮʘ 5 ɺʝʥʪʠʣʘʮʠʷ 

 

ʆʧʠʩʘʥʠʝ ʥʘ ʚʝʥʪʠʣʘʮʠʦʥʥʠʪʝ ʠʥʩʪʘʣʘʮʠʠ ʚ ʩʛʨʘʜʘʪʘ 

ˉ ɺʝʥʪʠʣʘʮʠʷ ɼʝʙʠʪ 
ɽʜ. 

ʄʦʱʥʦʩʪ ʂʦʣ. ʄʦʱʥʦʩʪ 
ʈʘʙʦʪʝʥ 
ʨʝʞʠʤ 

ʈʘʙʦʪʝʥ 
ʨʝʞʠʤ 

ʂʦʥʩʫʤʠʨʘʥʘ 
ʝʥʝʨʛʠʷ 

ʚʝʥʪʠʣʘʪʦʨʠ 

  - ʤ3/ʯ kW - kW ʯʘʩʘ/ʜʝʥ ʩʝʜʤʠʮʠ/y kWh/y 

ʅʘʛʥʝʪʘʪʝʣʥʠ ʚʝʥʪʠʣʘʮʠʠ 

1 ʂʣʠʥʠʢʘ ɸʜʞʲʙʘʜʝʤ 4500 7 4 28 14 25,14 71867 

2 ɺʝʥʪʠʣʘʮʠʷ ɹʠʩʪʨʦ 2800 1,5 2 3 6 25,14 3300 
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4.5.  Ȼɚɘɛɔ ɔ ɎɑəɞɔɗɌɞɚɜɔ 

 ʅʘʣʠʮʝ ʩʘ 5 ʦʩʥʦʚʥʠ ʮʠʨʢʫʣʘʮʠʦʥʥʠ ʧʦʤʧʠ, ʢʦʠʪʦ ʦʙʩʣʫʞʚʘʪ ɺʆʀ ʠ  ɹɻɺ. ɺʩʠʯʢʠ 

ʧʦʤʧʠ ʩʘ ʚ ʩʨʘʚʥʠʪʝʣʥʦ ʜʦʙʨʦ ʩʲʩʪʦʷʥʠʝ ʥʝ ʩʝ ʥʘʣʘʛʘ ʪʷʭʥʘʪʘ ʧʦʜʤʷʥʘ. ɺ ʢʦʪʝʣʥʦʪʦ ʠʤʘ 

ʠʥʩʪʘʣʠʨʘʥʠ ʜʦʧʲʣʥʠʪʝʣʥʦ ʧʦʤʧʝʥʠ ʙʣʦʢʦʚʝ ʢʦʠʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʧʨʠ ʥʫʞʜʘ. 
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ʊʘʙʣʠʮʘ 6 ʎʠʨʢʫʣʘʮʠʦʥʥʠ ʧʦʤʧʠ 

ʆʧʠʩʘʥʠʝ ʥʘ ʠʥʩʪʘʣʠʨʘʥʠʪʝ ʧʦʤʧʠ ʚ ʩʛʨʘʜʘʪʘ 

ˉ ʇʦʤʧʘ ʤʦʜʝʣ ʄʦʱʥʦʩʪ ɹʨʦʡ ʀʥʩʪʘʣʘʮʠʷ 
ʈʘʙʦʪʝʥ 
ʨʝʞʠʤ 

ʂʦʥʩʫʤʠʨʘʥʘ 
ʝʥʝʨʛʠʷ 

- - - - - h/day kWe 

1 ɸʉ-2 UPS 65-120 1,15 1 ʆʪʦʧʣʝʥʠʝ 24 5060 

2 ɸʉ-3 UPS 65-120 1,15 1 ʆʪʦʧʣʝʥʠʝ 24 5060 

3 ɸʉ-4 UPS 50-120 0,72 1 ʆʪʦʧʣʝʥʠʝ 24 3168 

4 ɸʉ-5 UPS 50-120 0,72 1 ʆʪʦʧʣʝʥʠʝ 24 3168 

5 UPS 40-80 0,46 1 ɹɻɺ 24 2024 

ʎʠʨʢʫʣʘʮʠʦʥʥʠ ʧʦʤʧʠ ʢʦʪʝʣʥʦ /ʨʝʟʝʨʚʥʠ 

1 UPS 80-120 1,5 2 ʆʪʦʧʣʝʥʠʝ 0 0 
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5.  ȱȷȱȶȾȼȴɃȱȽȶȬ ȴȹȽȾȬȷȬɂȴɋ   

5.1.  ȱɗɑɖɞɜɚɓɌɡɜɌəɎɌəɑ  

ʇʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʝʣʝʢʪʨʦʟʘʭʨʘʥʚʘʥʝ, ʄɹɸʃ - ɹʫʨʛʘʩ ʝ 0-ʚʘ ʢʘʪʝʛʦʨʠʷ ʢʘʪʦ ʩʛʨʘʜʘʪʘ ʝ 

ʧʦʜʚʲʨʟʘʥʘ ʢʲʤ ʜʚʘ ʥʝʟʘʚʠʩʠʤʠ ʪʨʘʬʦʧʦʩʪʘ. ɼʦʧʲʣʥʠʪʝʣʥʦ ʝ ʚʲʟʤʦʞʥʦ ʯʘʩʪʠʯʥʦ 

ʨʝʟʝʨʚʠʨʘʥʝ ʯʨʝʟ  ʜʠʟʝʣ-ʘʛʨʝʛʘʪ. ʆʩʥʦʚʥʦʪʦ ʝʣʝʢʪʨʦʟʘʭʨʘʥʚʘʥʝ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʦʪ ʩʦʙʩʪʚʝʥ 

ʪʨʘʬʦʧʦʩʪ 20kVA. 

ʇʦʪʨʝʙʣʝʥʠʝʪʦ ʥʘ ʝʣ. ʝʥʝʨʛʠʷ ʥʘ ʙʦʣʥʠʮʘʪʘ, ʢʘʪʦ ʥʘ ʚʩʷʢʘ ʜʨʫʛʘ ʩʛʨʘʜʘ ʦʪ ʪʦʟʠ ʪʠʧ ʝ 

ʚ ʧʨʷʢʘ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʠʥʩʪʘʣʠʨʘʥʠʪʝ ʤʦʱʥʦʩʪʠ, ʥʘʯʠʥʲʪ ʥʘ ʦʪʦʧʣʝʥʠʝ, ʩʝʟʦʥʘ, 

ʘʪʤʦʩʬʝʨʥʠʪʝ ʫʩʣʦʚʠʷ, ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʩʛʨʘʜʘʪʘ ʚ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʦʪʥʦʰʝʥʠʝ, 

ʥʝʧʨʝʢʲʩʥʘʪʠʷ ʨʝʞʠʤ ʥʘ ʨʘʙʦʪʘ (ʨʘʙʦʪʥʦʪʦ ʚʨʝʤʝ) ʠ ʥʝ ʥʘ ʧʦʩʣʝʜʥʦ ʤʷʩʪʦ ʦʪ ʪʝʭʥʠʯʝʩʢʘʪʘ 

ʛʨʘʤʦʪʥʦʩʪ ʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪ ʥʘ ʦʙʩʣʫʞʚʘʱʠʷ ʧʝʨʩʦʥʘʣ. 

ɺ ʧʘʨʪʝʨʘ /ʠʣʠ ʩʫʪʝʨʝʥʘ/ ʥʘ ʜʚʘʪʘ ʢʦʨʧʫʩʘ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʛʣʘʚʥʠʪʝ ʨʘʟʧʨʝʜʝʣʠʪʝʣʥʠ 

ʪʘʙʣʘ, ʚ ʢʦʠʪʦ ʩʝ ʠʟʚʲʨʰʚʘ ʤʝʨʝʥʝʪʦ ʥʘ ʝʣ. ʝʥʝʨʛʠʷʪʘ, ʠ ʦʪ ʢʦʠʪʦ ʩʝ ʟʘʭʨʘʥʚʘʪ ʦʪʜʝʣʥʠʪʝ ʧʦʜ 

ʪʘʙʣʘ. ʀʤʘ ʤʦʥʪʠʨʘʥʠ ʢʦʥʪʨʦʣʥʠ ʝʣʝʢʪʨʦʤʝʨʠ ʟʘ ʠʟʤʝʨʚʘʥʝ ʥʘ ʧʦʪʨʝʙʥʘʪʘ ʝʣ. ʝʥʝʨʛʠʷ ʥʘ 

ʚʲʥʰʥʠ ʥʘʝʤʘʪʝʣʠ. 

ʉʣʝʜ ʥʘʧʨʘʚʝʥʠʷ ʦʛʣʝʜ ʩʝ ʢʦʥʩʪʘʪʠʨʘ, ʯʝ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʝʣ. ʠʥʩʪʘʣʘʮʠʷʪʘ ʝ ʜʦʙʨʦ, ʥʦ 

ʥʝ ʦʪʛʦʚʘʨʷ ʥʘ ʩʝʛʘ ʜʝʡʩʪʚʘʱʘʪʘ ʥʦʨʤʘʪʠʚʥʘ ʙʘʟʘ. ʀʟʧʲʣʥʝʥʘ ʝ ʩ ʜʚʫ ʠ ʯʝʪʠʨʠʧʨʦʚʦʜʥʠ 

ʣʠʥʠʠ, ʩʲʦʪʚʝʪʥʦ ʟʘ ʤʦʥʦʬʘʟʥʠʪʝ ʠ ʪʨʠʬʘʟʥʠʪʝ ʢʦʥʩʫʤʘʪʦʨʠ. ʆʩʥʦʚʥʦ ʟʘʱʠʪʥʦ ʤʝʨʦʧʨʠʷʪʠʝ 

ʝ ʟʘʱʠʪʥʦʪʦ ʟʘʥʫʣʷʚʘʥʝ. ʇʨʠ ʦʧʨʦʚʦʜʷʚʘʥʝʪʦ ʠ ʤʦʥʪʘʞʘ ʥʘ ʝʣʝʢʪʨʦʦʙʦʨʫʜʚʘʥʝʪʦ ʩʘ ʩʧʘʟʝʥʠ 

ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʥʦʨʤʘʪʠʚʥʠʪʝ ʜʦʢʫʤʝʥʪʠ ʢʲʤ ʜʘʪʘʪʘ ʥʘ ʧʦʩʪʨʦʷʚʘʥʝʪʦ ʧʨʝʟ 1968 ʛ.  
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5.2.  ȺɝɎɑɞɔɞɑɗəɌ ɔəɝɞɌɗɌɢɔɫ 

ʆʩʚʝʪʠʪʝʣʥʘʪʘ ʫʨʝʜʙʘ, ʩʧʦʨʝʜ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝʪʦ ʩʠ, ʩʝ ʩʲʩʪʦʠ ʦʪ ʜʚʝ ʦʩʥʦʚʥʠ ʯʘʩʪʠ - 

ʚʲʪʨʝʰʥʦ ʦʩʚʝʪʣʝʥʠʝ, ʚʣʠʷʝʱʦ ʥʘ ʪʦʧʣʠʥʥʠʷ ʢʦʤʬʦʨʪ ʚ ʩʛʨʘʜʘʪʘ, ʠ ʚʲʥʰʥʦ ʦʩʚʝʪʣʝʥʠʝ, 

ʧʦʧʘʜʘʱʦ ʚ ʛʨʫʧʘʪʘ ʥʘ ʚʲʥʰʥʠʪʝ, ʥʝ ʚʣʠʷʝʱʠ ʢʦʥʩʫʤʘʪʦʨʠ ʥʘ ʝʣ. ʝʥʝʨʛʠʷ.  

ʂʲʤ ʚʲʪʨʝʰʥʦʪʦ ʦʩʚʝʪʣʝʥʠʝ ʩʝ ʧʨʠʯʠʩʣʷʚʘʪ ʚʩʠʯʢʠ ʦʩʚʝʪʠʪʝʣʥʠ ʪʝʣʘ, ʤʦʥʪʠʨʘʥʠ ʚ 

ʦʪʦʧʣʷʝʤʠʪʝ ʧʦʤʝʱʝʥʠʷ, ʚʲʪʨʝ ʚ ʩʛʨʘʜʘʪʘ: ʣʝʢʘʨʩʢʠ ʢʘʙʠʥʝʪʠ, ʙʦʣʥʠʯʥʠ ʩʪʘʠ, 

ʤʘʥʠʧʫʣʘʮʠʦʥʥʠ ʢʦʨʠʜʦʨʠ, ʩʝʨʚʠʟʥʠ ʧʦʤʝʱʝʥʠʷ ʠ ʪ.ʥ. ʀʟʧʦʣʟʚʘʥʘʪʘ ʩʠʩʪʝʤʘ ʝ ʦʪ ʪʠʧʘ ñʦʙʱʦ, 

ʜʠʨʝʢʪʥʦ ʦʩʚʝʪʣʝʥʠʝñ, ʩ ʦʩʚʝʪʠʪʝʣʥʠ ʪʝʣʘ ʤʦʥʪʠʨʘʥʠ ʧʨʝʜʠʤʥʦ ʥʘ ʪʘʚʘʥʘ, ʥʦ ʠʤʘ ʠ ʩʲʩ 

ʩʪʝʥʝʥ ʤʦʥʪʘʞ. ʊʘʢʠʚʘ ʩʘ ʙʦʣʥʠʯʥʠʪʝ ʧʘʥʝʣʠ ʠ ʘʧʣʠʮʠʪʝ, ʤʦʥʪʠʨʘʥʠ ʥʘʜ ʚʩʷʢʦ ʙʦʣʥʠʯʥʦ 

ʣʝʛʣʦ. ʉʣʝʜ ʥʘʧʨʘʚʝʥʠʷ ʦʛʣʝʜ ʩʝ ʢʦʥʩʪʘʪʠʨʘ, ʯʝ ʢʘʪʦ ʮʷʣʦ ʦʩʚʝʪʠʪʝʣʥʘʪʘ ʠʥʩʪʘʣʘʮʠʷ ʝ 

ʠʟʧʲʣʥʝʥʘ ʩ ʣʫʤʠʥʝʩʮʝʥʪʥʠ ʣʘʤʧʠ ʩ ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʠ ʙʘʣʘʩʪʠ ʪʠʧ 4x18 W, 2x36 W. ʏʘʩʪ ʦʪ 

ʤʘʥʠʧʫʣʘʮʠʦʥʥʠʪʝ ʩʘ ʠʟʧʲʣʥʝʥʠ ʩʲʩ ʦʩʚʝʪʠʪʝʣʥʠ ʪʝʣʘ, ʦʢʦʤʧʣʝʢʪʦʚʘʥʠ ʩ ʣʘʤʧʠ ʊ5. ɺʩʠʯʢʠ 

ʣʫʤʠʥʝʩʮʝʥʪʥʠ ʣʘʤʧʠ ʩʘ ʩ ʝʣʝʢʪʨʦʥʥʘ ʧʫʩʢ ʨʝʛʫʣʠʨʘʱʘ ʘʧʘʨʘʪʫʨʘ.   

ʊʘʙʣʠʮʘ 7 ʆʩʚʝʪʣʝʥʠʝ 

ʆʧʠʩʘʥʠʝ ʥʘ ʦʩʚʝʪʠʪʝʣʥʘʪʘ ʠʥʩʪʘʣʘʮʠʷ ʥʘ ʩʛʨʘʜʘʪʘ ʟʦʥʘ 1 

ʆʩʚʝʪʣʝʥʠʝ 

ˉ 
ʊʠʧ 

ʦʩʚʝʪʠʪʝʣʥʦ 
ʪʷʣʦ  

ʄʦ -ɦ
ʥʦʩʪ 

ʂʦʣʠʯʝʩʪʚʦ 
ʄʦʱʥʦʩʪ 
ʦʙʱʦ  

ʈʘʙʦʪʝʥ 
ʨʝʞʠʤ 

ɼʥʠ 
ʩʝʜʤʠʯʥʦ 

ʈʘʙʦʪʝʥ 
ʨʝʞʠʤ 

Ke 
ʂʦʥʩʫʤʠʨʘʥʘ 
ʝʥʝʨʛʠʷ 

- - W ʙʨ. kW h/day days/week day/y - kWh / y 

1 ʃʆʊ 4ʭ18 72 1750 126,00 8,00 7,00 365 0,8 294336 

2 ʃʆʊ 1ʭ36 36 36 1,30 8,00 7,00 365 0,8 3027 

3 ʃʆʊ 2ʭ36 72 349 25,13 8,00 7,00 365 0,8 58699 

4 ʃʆʊ 3ʭ36 108 31 3,35 8,00 7,00 365 0,8 7821 

5 ʃʆʊ 1ʭ11 11 41 0,45 8,00 7,00 365 0,8 1054 

6 ʃʆʊ 1ʭ22 22 118 2,60 8,00 7,00 365 0,8 6064 

7 ʃʆʊ 4ʭ18 72 216 15,55 8,00 7,00 365 0,8 36329 

  ʆɹʑʆ: 174,37 8,00 7,00 365 - 407331 

ʂʦʝʬʠʮʠʝʥʪ ʥʘ ɽʜʥʦʚʨʝʤʝʥʥʘ ʤʦʱʥʦʩʪ 12,33           

ʆʪʦʧʣʷʝʤʘ ʧʣʦʱ: 11318,00           

ʈʘʙʦʪʝʥ ʨʝʞʠʤ 56,00 ʯ/ ʩʝʜʤʠʮʘ     
ɽʜʥʦʚʨʝʤʝʥʥʘ ʤʦʱʥʦʩʪ 12,33 W/m2       

 

  

    ʉʥʠʤʢʘ 38                                                 ʉʥʠʤʢʘ 39                                                  
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5.3.  ȿɜɑɐɔ Ɏɗɔɫɑɥɔ əɌ ɞɚɛɗɔəəɔɫɞ ɍɌɗɌəɝ 

ʋʨʝʜʠʪʝ ʚʣʠʷʝʱʠ ʥʘ ʪʦʧʣʠʥʥʠʷʪ ʙʘʣʘʥʩ ʩʘ ʦʩʥʦʚʥʦ ʤʝʜʠʮʠʥʩʢʦʪʦ ʦʙʦʨʫʜʚʘʥʝ ʠ ʦʪʜʝʣʥʠʪʝ 

ʢʣʠʤʘʪʠʯʥʠ ʪʝʣʘ ʢʦʠʪʦ ʩʘ ʚ ʥʝʫʩʪʘʥʦʚʝʥ ʨʝʞʠʤ. 

ʊʘʙʣʠʮʘ 8 ʋʨʝʜʠ 

  ʅʘʠʤʝʥʦʚʘʥʠʝ ʄʦʱʥʦʩʪ ʂʦʣ. 
ʄʦʱʥʦʩʪ 
ʦʙʱʦ 

ʈʘʙʦʪʝʥ 
ʨʝʞʠʤ 

ɼʥʠ 
ʩʝʜʤʠʯʥʦ 

ʈʘʙʦʪʝʥ 
ʨʝʞʠʤ 

Ke 
ʂʦʥʩʫʤʠʨʘʥʘ 
ʝʥʝʨʛʠʷ 

- - W ʙʨ. kW h/day days/week day/y - kWh/y 

1 ʇʨʠʥʪʝʨ 300 18 5,40 1,00 7,00 365,0 0,3 586,77 

2 ʊʝʣʝʚʠʟʦʨ  280 120 33,60 6,00 7,00 365,0 0,3 22 075,20 

3 ʂʦʤʧʶʪʲʨ 400 78 31,20 6,00 5,00 365,0 0,4 27 331,20 

4 ʍʣʘʜʠʣʥʠʢ 250 35 8,75 24,00 7,00 365,0 0,3 21 078,75 

5 ʄʦʥʠʪʦʨ 200 78 15,60 4,00 5,00 365,0 0,4 9 110,40 

6 ʉʲʨʚʲʨ 3000 2 6,00 24,00 7,00 365,0 0,3 15 768,00 

7 
ʄʝʜʠʮʠʥʩʢʘ 
ʪʝʭʥʠʢʘ 

794000 1 794,00 6,00 7,00 365,0 0,3 504 269,40 

8 ʄʠʢʨʦʚʲʣʥʦʚʘ 1500 12 18,00 3,00 7,00 365,0 0,2 3 942,00 

9 ʂʘʬʝ ʤʘʰʠʥʘ 900 20 18,00 2,00 7,00 365,0 0,2 2 628,00 

10 ʂʣʠʤʘʪʠʮʠ 1250 172 215,00 4,00 7,00 365,0 0,8 235 425,00 

11 
ʇʝʨʘʣʥʦ 
ʦʙʦʨʫʜʚʘʥʝ 

12500 1 12,50 2,00 7,00 365,0 0,5 4 562,50 

12 
ʂʫʭʥʝʥʩʢʦ 
ʦʙʦʨʫʜʚʘʥʝ 

35000 1 35,00 2,00 5,00 365,0 0,3 7 665,00 

  ʆɹʑʆ: 1 193,05 7,00 6,50 365,0   854 442,22 

ʂʦʝʬʠʮʠʝʥʪ ʥʘ ɽʜʥʦʚʨʝʤʝʥʥʘ ʤʦʱʥʦʩʪ 31,47           

ʆʪʦʧʣʷʝʤʘ ʧʣʦʱ: 11 318,00           

ʂʦʨʠʛʠʨʘʥʘ ʤʦʱʥʦʩʪ: 854 442,22           

ʈʘʙʦʪʝʥ ʨʝʞʠʤ 46 ʯ/ ʩʝʜʤʠʮʘ      

 

ɽʜʥʦʚʨʝʤʝʥʥʘ 
ʤʦʱʥʦʩʪ 31,47 W/m2       

5.4.  ȿɜɑɐɔ əɑɎɗɔɫɑɥɔ əɌ ɞɚɛɗɔəəɔɫɞ ɍɌɗɌəɝ 

ʊʘʙʣʠʮʘ 9 ʋʨʝʜʠ 

Eʣ.ʫʨʝʜʠ, ʥʝʚʣʠʷʝʱʠ ʥʘ ʙʘʣʘʥʩʘ ʟʦʥʘ 1 

  ʅʘʠʤʝʥʦʚʘʥʠʝ 
ʄʦ -ɦ
ʥʦʩʪ ʂʦʣ. 

ʄʦʱʥʦʩʪ 
ʦʙʱʦ 

ʈʘʙʦʪʝʥ 
ʨʝʞʠʤ 

ɼʥʠ 
ʩʝʜʤʠʯʥʦ 

ʈʘʙʦʪʝʥ 
ʨʝʞʠʤ Ke 

ʂʦʥʩʫʤʠʨʘʥʘ 
ʝʥʝʨʛʠʷ 

- - W ʙʨ. kW h/day days/week day/y - kWh/y 

1 ʂʣʠʤʘʪʠʮʠ ʣʝʪʝʥ ʩʝʟʦʥ 1250 172 215,00 5,00 7,00 365,0 0,6 235 425,00 

2 ʇʦʤʧʠ ʚʦʜʦʩʥʘʙʜʷʚʘʥʝ 3500 2 7,00 12,00 7,00 365,0 0,5 15 330,00 

3 ɸʩʘʥʩʴʦʨ 7000 7 49,00 3,00 5,00 365,0 0,4 21 462,00 

4 ʄʝʜʠʮʠʥʩʢʘ ʘʧʘʨʘʪʫʨʘ 61000 1 61,00 3,00 7,00 365,0 0,2 13 359,00 

5 ʂʦʤʧʨʝʩʦʨ 4000 2 8,00 2,00 7,00 365,0 0,9 5 256,00 

6 ɸʩʘʥʩʴʦʨ 4000 4 16,00 3,00 7,00 365,0 0,4 7 008,00 

  ʆɹʑʆ: 356,00 4,67 6,67 365,0 - 297 840,00 

ʂʦʝʬʠʮʠʝʥʪ ʥʘ ɽʜʥʦʚʨʝʤʝʥʥʘ ʤʦʱʥʦʩʪ 16,28           

ʆʪʦʧʣʷʝʤʘ ʧʣʦʱ: 11318,00           

ʂʦʨʠʛʠʨʘʥʘ ʤʦʱʥʦʩʪ: 297840,00           

ʈʘʙʦʪʝʥ ʨʝʞʠʤ 31,0 ʯ/ ʩʝʜʤʠʮʘ      

 

ɽʜʥʦʚʨʝʤʝʥʥʘ 
ʤʦʱʥʦʩʪ 16,28 W/m2       
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6.  ȱȹȱȼȯȺȻȺȾȼȱȭȷȱȹȴȱ 

ʆʩʥʦʚʥʠʷʪ ʠʟʧʦʣʟʚʘʥ ʝʥʝʨʛʦʥʦʩʠʪʝʣ ʚ ʨʘʟʛʣʝʞʜʘʥʘʪʘ ʩʛʨʘʜʘ ʝ ʪʦʧʣʠʥʥʘ ʝʥʝʨʛʠʷ ʦʪ 

ʮʝʥʪʨʘʣʥʘ ʪʦʧʣʦʬʠʢʘʮʠʦʥʥʘ ʤʨʝʞʘ ʠ ʝʣʝʢʪʨʠʯʝʩʢʘ ʝʥʝʨʛʠʷ. ʑʝ ʙʲʜʝ ʥʘʧʨʘʚʝʥ ʘʥʘʣʠʟ ʥʘ 

ʝʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʪʦ ʥʘ ʙʘʟʘʪʘ ʥʘ ʧʦʜʘʜʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʠʟʨʘʟʭʦʜʝʥʦʪʦ ʝʥʝʨʛʠʷ ʟʘ 

ʧʝʨʠʦʜʘ 2014 ʛʦʜʠʥʘ ï 2016 ʛʦʜʠʥʘ. ʅʘʧʨʘʚʝʥ ʝ ʘʥʘʣʠʟ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʝʥʝʨʛʦʥʦʩʠʪʝʣʠ ʠ 

ʩʪʝʧʝʥʪʘ ʥʘ ʪʷʭʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ.  

ʊʘʙʣʠʮʘ 10 ɽʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ 2014 

 

ʌʠʛʫʨʘ 3 

  

ͦ˿ ˨͔͎ͤͪΦ˸²Ƙ ˶͍ ˸²Ƙ ˶͍ MWh ˶͍ MWh ˶͍ MWh ˶͍

I 4,8 502,2 158,42 8635,42 157,259 19081,79 158,419 8635,42 2,296 278,63 56,071 5607,10

II 6,9 394,8 148,52 8095,83 135,830 16481,56 148,520 8095,83 2,296 278,63 56,020 5602,00

III 9,5 356,5 123,02 6705,82 132,378 16062,79 123,020 6705,82 2,296 278,63 56,020 5602,00

IV 11,6 178,6 66,18 3607,47 111,142 13485,98 66,180 3607,47 2,296 278,63 48,900 4890,00

V 0 0 0,00 0,00 106,306 12899,13 0,000 0,00 2,296 278,63 45,900 4590,00

VI 0 0 0,00 0,00 112,643 13668,07 0,000 0,00 2,296 278,63 38,900 3890,00

VII 0 0 0,00 0,00 137,167 16643,87 0,000 0,00 2,296 278,63 38,900 3890,00

VIII 0 0 0,00 0,00 139,204 16891,04 0,000 0,00 2,296 278,63 38,900 3890,00

IX 0 0 0,00 0,00 108,413 13154,78 0,000 0,00 2,296 278,63 38,900 3890,00

X 12,8 49,2 34,51 1881,14 119,034 14443,59 34,510 1881,14 2,296 278,63 56,520 5652,00

XI 8,1 387 117,11 6383,67 136,220 16528,88 117,110 6383,67 2,296 278,63 56,020 5602,00

XII 6,2 458,8 136,14 7420,99 154,950 18801,66 136,140 7420,99 2,296 278,63 56,020 5602,00

˻͋΅ͦ 2327,1 783,90 42730,33 1550,545 188143,13 783,899 42730,33 27,555 3343,52 587,071 58707,10

2014 ͎͙ͦ͒ͤ͊

˸͔͔ͫͼ

˿͔͔͔ͪ͒ͤͦͣͫ;ͤ͊  

͔͔ͭͣͨͪ͊ͭͯͪ͊ ͤ͊ 

͍Άͤ΄͙ͤΎ ͍Ά͒ͯ͘ͻ́˻˽˶ˮ˹˹ˢ ˩˹˩˾˥ˮ̒

˩͔͔͔͎͙ͭͪͦͤͪ͟͡Ύ ͊͘ 

͍͔͔͙͔ͦͫͭͤ͡Σ ͎͙͒ͪͯΣ ͙ͨͦͣͨΣ 

͍͔͙͙ͤͭ͊ͭͦͪ͡

́˻˽˶ˮ˹˹ˢ ˩˹˩˾˥ˮ̒

˩͔͔͔͎͙ͭͪͦͤͪ͟͡Ύ ͊͘ 

͍͔͙ͤͭ͊͡ͼ͙Ύ

͙́ͦͨͤͤ͊͡ ͔͔͎͙ͤͪΎ

 ˩͔͎͙ͤͪΎ ͊͘ ͔͙͔ͦͭͦͨͤ͡  ˣ˥ˤ



ʆʙʝʢʪ: ʋʄɹɸʃ ï ʛʨ. ɹʫʨʛʘʩ Ăʊʝʨʘʧʝʚʪʠʯʝʥ ʢʦʨʧʫʩñ 

 

 

3
4

 
ʊʘʙʣʠʮʘ 11 ɽʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ 2015 

 

ʌʠʛʫʨʘ 4 

  

ͦ˿ ˨͔͎ͤͪΦ˸²Ƙ ˶͍ ˸²Ƙ ˶͍ MWh ˶͍ MWh ˶͍ MWh ˶͍

I 2,9 561,1 172,37 8899,41 172,648 22273,30 172,369 8899,41 2,296 296,24 61,171 6117,10

II 3,8 481,6 146,70 7573,97 148,113 19108,02 146,697 7573,97 2,296 296,24 61,020 6102,00

III 7,2 427,8 151,30 7811,62 141,239 18221,28 151,300 7811,62 2,296 296,24 61,020 6102,00

IV 11,1 188,1 112,92 5830,06 112,245 14480,73 112,920 5830,06 2,296 296,24 38,900 3890,00

V 0 0 0,00 0,00 97,446 12571,47 0,000 0,00 2,296 296,24 38,900 3890,00

VI 0 0 0,00 0,00 103,068 13296,78 0,000 0,00 2,296 296,24 38,900 3890,00

VII 0 0 0,00 0,00 132,472 17090,27 0,000 0,00 2,296 296,24 38,900 3890,00

VIII 0 0 0,00 0,00 149,570 19295,98 0,000 0,00 2,296 296,24 38,900 3890,00

IX 0 0 0,00 0,00 125,102 16139,45 0,000 0,00 2,296 296,24 44,100 4410,00

X 13,8 43,2 12,90 666,03 123,205 15894,68 12,900 666,03 2,296 296,24 56,020 5602,00

XI 12,5 255 88,82 4585,78 122,580 15814,09 88,820 4585,78 2,296 296,24 56,020 5602,00

XII 5,8 471,2 135,89 7015,85 146,861 18946,59 135,887 7015,85 2,296 296,24 56,020 5602,00

˻͋΅ͦ 2428 820,89 42382,71 1574,550 203132,64 820,893 42382,71 27,555 3554,87 589,871 58987,10

2015 ͎͙ͦ͒ͤ͊

˸͔͔ͫͼ

˿͔͔͔ͪ͒ͤͦͣͫ;ͤ͊  

͔͔ͭͣͨͪ͊ͭͯͪ͊ ͤ͊ 

͍Άͤ΄͙ͤΎ ͍Ά͒ͯ͘ͻ́˻˽˶ˮ˹˹ˢ ˩˹˩˾˥ˮ̒

˩͔͔͔͎͙ͭͪͦͤͪ͟͡Ύ ͊͘ 

͍͔͔͙͔ͦͫͭͤ͡Σ ͎͙͒ͪͯΣ ͙ͨͦͣͨΣ 

͍͔͙͙ͤͭ͊ͭͦͪ͡

́˻˽˶ˮ˹˹ˢ ˩˹˩˾˥ˮ̒

˩͔͔͔͎͙ͭͪͦͤͪ͟͡Ύ ͊͘ 

͍͔͙ͤͭ͊͡ͼ͙Ύ

͙́ͦͨͤͤ͊͡ ͔͔͎͙ͤͪΎ

 ˩͔͎͙ͤͪΎ ͊͘ ͔͙͔ͦͭͦͨͤ͡  ˣ˥ˤ
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ʊʘʙʣʠʮʘ 12 ɽʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ 2016 

 

ʌʠʛʫʨʘ 5 

 

  

ͦ˿ ˨͔͎ͤͪΦ˸²Ƙ ˶͍ ˸²Ƙ ˶͍ MWh ˶͍ MWh ˶͍ MWh ˶͍

I 1,8 595,2 207,77 9455,57 169,658 23938,79 207,769 9455,57 2,296 324,00 56,071 5607,10

II 8,9 338,8 213,91 9735,04 118,629 16738,49 213,910 9735,04 2,296 324,00 56,020 5602,00

III 9,2 365,8 194,02 8829,85 124,286 17536,70 194,020 8829,85 2,296 324,00 56,020 5602,00

IV 14 133 6,56 298,55 106,943 15089,66 6,560 298,55 2,296 324,00 38,900 3890,00

V 0 0 0,00 0,00 107,575 15178,89 0,000 0 2,296 324,00 38,900 3890,00

VI 0 0 0,00 0,00 127,337 17967,28 0,000 0 2,296 324,00 38,900 3890,00

VII 0 0 0,00 0,00 149,327 21070,06 0,000 0 2,296 324,00 38,900 3890,00

VIII 0 0 0,00 0,00 146,586 20683,27 0,000 0 2,296 324,00 38,900 3890,00

IX 0 0 0,00 0,00 122,313 17258,31 0,000 0 2,296 324,00 38,900 3890,00

X 12,8 49,2 22,11 1006,23 135,834 19166,24 22,110 1006,23 2,296 324,00 56,020 5602,00

XI 8,8 366 126,67 5764,75 139,938 19745,19 126,670 5764,75 2,296 324,00 56,020 5602,00

XII 1,9 592,1 218,02 9922,09 177,279 25014,02 218,020 9922,09 2,296 324,00 56,020 5602,00

˻͋΅ͦ 2440,1 989,06 45012,08 1625,704 229386,90 989,059 45012,08 27,555 3888,01 569,571 56957,10

2016 ͎͙ͦ͒ͤ͊

 ˩͔͎͙ͤͪΎ ͊͘ ͔͙͔ͦͭͦͨͤ͡  ˣ˥ˤ

˸͔͔ͫͼ

˿͔͔͔ͪ͒ͤͦͣͫ;ͤ͊  

͔͔ͭͣͨͪ͊ͭͯͪ͊ ͤ͊ 

͍Άͤ΄͙ͤΎ ͍Ά͒ͯ͘ͻ́˻˽˶ˮ˹˹ˢ ˩˹˩˾˥ˮ̒

˩͔͔͔͎͙ͭͪͦͤͪ͟͡Ύ ͊͘ 

͍͔͔͙͔ͦͫͭͤ͡Σ ͎͙͒ͪͯΣ ͙ͨͦͣͨΣ 

͍͔͙͙ͤͭ͊ͭͦͪ͡

́˻˽˶ˮ˹˹ˢ ˩˹˩˾˥ˮ̒

˩͔͔͔͎͙ͭͪͦͤͪ͟͡Ύ ͊͘ 

͍͔͙ͤͭ͊͡ͼ͙Ύ

͙́ͦͨͤͤ͊͡ ͔͔͎͙ͤͪΎ
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7.  ȸȺȰȱȷȹȺ ȴȳȽȷȱȰȮȬȹȱ ȹȬ ȽȯȼȬȰȬȾȬ 

7.1.  Ȼɜɔəɢɔɛɔ əɌ ɘɚɐɑɗɔɜɌəɑ əɌ ɝɏɜɌɐɌɞɌ 

ʄʦʜʝʣʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʝʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʪʦ ʚ ʩʛʨʘʜʘʪʘ ʝ ʠʟʚʲʨʰʝʥʦ ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ 

ʤʝʪʦʜʘ ʦʪ ɹɼʉ EN 832. ʄʝʪʦʜʲʪ ʝ ʨʝʘʣʠʟʠʨʘʥ ʧʨʦʛʨʘʤʥʦ ʢʘʪʦ ʩʦʬʪʫʝʨʝʥ ʧʨʦʜʫʢʪ EAB 

Software v. 1.0HC.  ʎʝʣʪʘ ʝ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʜʝʡʩʪʚʠʪʝʣʥʦ ʥʝʦʙʭʦʜʠʤʘʪʘ ʝʥʝʨʛʠʷ ʟʘ 

ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʤʠʢʨʦʢʣʠʤʘʪʘ ʚ ʩʛʨʘʜʘʪʘ, ʩʨʘʚʥʝʥʠʝ ʩ ʝʪʘʣʦʥʥʠʷ ʨʘʟʭʦʜ ʥʘ ʝʥʝʨʛʠʷ ʟʘ 

ʩʛʨʘʜʘʪʘ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪ ï ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʚʲʟʤʦʞʥʠ ʝʥʝʨʛʦʩʧʝʩʪʷʚʘʱʠ ʤʝʨʢʠ, 

ʦʩʠʛʫʨʷʚʘʱʠ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʩʝʨʪʠʬʠʢʘʪ ʟʘ ʝʥʝʨʛʠʡʥʘ ʝʬʝʢʪʠʚʥʦʩʪ. ɿʘ ʮʝʣʠʪʝ ʥʘ 

ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʝʥʝʨʛʠʡʥʠʪʝ ʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʛʨʘʜʠʪʝ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʢʘʪʦ ʠʥʪʝʛʨʠʨʘʥʠ 

ʩʠʩʪʝʤʠ, ʢʘʢʪʦ ʝ ʧʦʢʘʟʘʥʦ ʥʘ ʬʠʛʫʨʘʪʘ ʧʦ - ʜʦʣʫ, ʚ ʢʦʠʪʦ ʨʘʟʭʦʜʲʪ ʥʘ ʝʥʝʨʛʠʷ ʝ ʨʝʟʫʣʪʘʪ ʥʘ 

ʩʲʚʤʝʩʪʥʦʪʦ ʚʣʠʷʥʠʝ ʥʘ ʦʩʥʦʚʥʠʪʝ ʢʦʤʧʦʥʝʥʪʠ: 

¶ ʩʛʨʘʜʥʠʪʝ ʦʛʨʘʞʜʘʱʠ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʝʣʝʤʝʥʪʠ; 

¶ ʩʠʩʪʝʤʠʪʝ ʟʘ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʤʠʢʨʦʢʣʠʤʘʪʘ; 

¶ ʚʲʪʨʝʰʥʠʪʝ ʠʟʪʦʯʥʠʮʠ ʥʘ ʪʦʧʣʠʥʘ; 

¶ ʦʙʠʪʘʪʝʣʠʪʝ; 

¶ ʢʣʠʤʘʪʠʯʥʠʪʝ ʫʩʣʦʚʠʷ. 

͙͎̅ͯͪ͊ 6 

 

ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʤʦʜʝʣ ʥʘ ʪʘʢʘʚʘ ʠʥʪʝʛʨʠʨʘʥʘ ʩʠʩʪʝʤʘ ʠʟʠʩʢʚʘ ʟʦʥʠʨʘʥʝ ʠ ʩʧʝʮʠʬʠʯʥʦ 

ʦʧʠʩʘʥʠʝ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʠʟʚʲʨʰʚʘʱʠʪʝ ʩʝ ʚ ʟʦʥʘʪʘ ʪʦʧʣʦʦʙʤʝʥʥʠ ʧʨʦʮʝʩʠ. ɺ ʩʣʫʯʘʷ ʝ 

ʧʦʜʭʦʜʷʱʦ ʨʘʟʛʣʝʞʜʘʥʝ ʥʘ ʩʛʨʘʜʘʪʘ ʢʘʪʦ ʝʜʥʘ ʪʦʧʣʠʥʥʘ ʟʦʥʘ. 

ʅʘʮʠʦʥʘʣʥʘʪʘ ʤʝʪʦʜʦʣʦʛʠʷ ʟʘ ʠʟʯʠʩʣʷʚʘʥʝ ʥʘ ʠʥʪʝʛʨʠʨʘʥʘʪʘ ʝʥʝʨʛʠʡʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʚʢʣʶʯʚʘ ʟʘʜʲʣʞʠʪʝʣʥʦ: 

¶ ʦʨʠʝʥʪʘʮʠʷʪʘ, ʨʘʟʤʝʨʠʪʝ ʠ ʬʦʨʤʘʪʘ ʥʘ ʩʛʨʘʜʘʪʘ; 

¶ ʪʦʧʣʠʥʥʠʪʝ ʠ ʦʧʪʠʯʝʩʢʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʚʲʟʜʫʭʦʧʨʦʧʫʩʢʣʠʚʦʩʪʪʘ, 

ʚʣʘʛʦʫʩʪʦʡʯʠʚʦʩʪʪʘ, ʚʦʜʦʥʝʧʨʦʧʫʩʢʣʠʚʦʩʪʪʘ ʥʘ ʩʛʨʘʜʥʠʪʝ ʦʛʨʘʞʜʘʱʠ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʝʣʝʤʝʥʪʠ ʠ ʚʲʪʨʝʰʥʠ ʧʨʦʩʪʨʘʥʩʪʚʘ; 

¶ ʩʠʩʪʝʤʠʪʝ ʟʘ ʦʪʦʧʣʝʥʠʝ ʠ ʛʦʨʝʱʘ ʚʦʜʘ ʟʘ ʙʠʪʦʚʠ ʥʫʞʜʠ; 

¶ ʩʠʩʪʝʤʠʪʝ ʟʘ ʢʣʠʤʘʪʠʟʘʮʠʷ; 



ʆʙʝʢʪ: ʋʄɹɸʃ ï ʛʨ. ɹʫʨʛʘʩ Ăʊʝʨʘʧʝʚʪʠʯʝʥ ʢʦʨʧʫʩñ 

 

 

3
7

 
¶ ʩʠʩʪʝʤʠʪʝ ʟʘ ʚʝʥʪʠʣʘʮʠʷ;  

¶ ʝʩʪʝʩʪʚʝʥʘʪʘ ʚʝʥʪʠʣʘʮʠʷ; 

¶ ʚʲʥʰʥʠʪʝ ʠ ʚʲʪʨʝʰʥʠʪʝ ʢʣʠʤʘʪʠʯʥʠ ʫʩʣʦʚʠʷ. 

7.2.  ʂʘʣʠʙʨʠʨʘʥʝ ʥʘ ʤʦʜʝʣʘ 

 

ʉʣʝʜ ʥʘʧʨʘʚʝʥʠʷʪ ʘʥʘʣʠʟ ʩʝ ʫʩʪʘʥʦʚʠ, ʯʝ ʩʛʨʘʜʘʪʘ ʥʝ ʦʪʛʦʚʘʨʷ ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ 

ʧʦʜʦʙʥʠ ʩʛʨʘʜʠ. ɺʠʞʜʘ ʩʝ, ʯʝ  ʨʘʟʭʦʜʘ ʥʘ ʝʥʝʨʛʠʷ ʟʘ ʦʪʦʧʣʝʥʠʝ ʝ ʧʦ-ʚʠʩʦʢ ʦʪ ʨʝʬʝʨʝʥʪʥʠʷ ʟʘ 

2016 ʛʦʜʠʥʘ. ʂʲʤ ʩʝʛʘʰʥʠʷʪ ʤʦʤʝʥʪ ʝʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʪʦ ʥʘ ʩʛʨʘʜʘʪʘ ʧʦ ʙʘʟʦʚʘ ʣʠʥʠʷ ʩʣʝʜ 

ʥʦʨʤʘʣʠʟʠʨʘʥʝ ʝ ʧʦ-ʚʠʩʦʢ ʦʪ ʪʦʟʠ ʧʦ ʥʦʨʤʘʪʠʚʥʠ ʜʘʥʥʠ ʟʘ 2016 ʛʦʜʠʥʘ ʠ ʝ  94,7kWh/m2y ʧʨʠ 

ʨʝʬʝʨʝʥʪʥʠ ʩʪʦʡʥʦʩʪʠ ʦʪ 18,5 kWh/m2y. ʉʛʨʘʜʘʪʘ ʧʦʩʪʠʛʘ ʥʦʨʤʘʪʠʚʥʘʪʘ ʩʠ ʪʝʤʧʝʨʘʪʫʨʘ, ʥʦ 

ʟʘ ʩʤʝʪʢʘ ʥʘ ʜʦʥʘʛʨʷʚʘʥʝ ʩ ʝʣʝʢʪʨʠʯʝʩʢʠ ʫʨʝʜʠ.  

989059 kWh

2651,2 -

2440,1 -

11318 m2

94,9 kWh/m
2
y

20,7
ʦ
ʉ

20,7
ʦ
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0,51h
-1

94,7kWh/m
2
y

94,9kWh/m
2
y

2016ʛ. 94,7kWh/m
2
y

ʉʲʩʪʦʷʥʠʝ ʩʣʝʜ ʥʦʨʤʘʣʠʟʠʨʘʥʝ ʥʘ ʤʦʜʝʣʘ:

94,7kWh/m
2
y

19,1kWh/m
2
y

ʇʨʠ ʪʦʚʘ ʧʦʣʦʞʝʥʠʝ ʩʧʝʮʠʬʠʯʥʠʷ ʨʘʟʭʦʜ ʥʘ ʝʥʝʨʛʠʷ ʟʘ 

ʦʪʦʧʣʝʥʠʝ ʝ ʚ ʨʘʟʤʝʨ ʥʘ:

ɹʘʟʦʚ ʨʘʟʭʦʜ ʟʘ ʦʪʦʧʣʝʥʠʝ:

ʉʣʝʜ ɽʉʄ:

ʉʝʛʘʰʥʦ ʩʲʩʪʦʷʥʠʝ:

ɼʝʥʛʨʘʜʫʩʠʪʝ ʩʘ ʧʨʝʠʟʯʠʩʣʝʥʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʘ :

ʇʦʣʫʯʝʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʠ ʢʘʣʠʙʨʠʨʘʥʝ :

ʇʦʣʫʯʝʥʘ ʠʥʬʠʣʪʨʘʮʠʷ ʧʨʠ ʢʘʣʠʙʨʠʨʘʥʝ :

ɿʘ ʢʘʣʠʙʨʠʨʘʥʝ ʥʘ ʤʦʜʝʣʘ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʠʟʯʠʩʣʠ ʨʝʬʝʨʝʥʪʥʠʷ ʨʘʟʭʦʜ ʟʘ ʦʪʦʧʣʝʥʠʝ ʟʘ ʠʟʙʨʘʥʘʪʘ ʟʘ 

ʧʨʝʜʩʪʘʚʠʪʝʣʥʘ 2016 ʛ. ʩʧʨʷʤʦ ʥʦʨʤʘʪʠʚʥʘʪʘ ʛʦʜʠʥʘ ʧʦ ʩʣʝʜʥʘʪʘ ʬʦʨʤʫʣʘ:

Å ʀʟʯʠʩʣʷʚʘʥʝ ʥʘ ʨʝʬʝʨʝʥʪʥʠʷʪ ʨʘʟʭʦʜ ʥʘ ʝʥʝʨʛʠʷ

(ʛʦʜʠʰʝʥ ʨʘʟʭʦʜ ʟʘ 2016 ʛ.)*(DD ʧʦ ʢʣʠʤʘʪʠʯʥʘ ʙʘʟʘ ʜʘʥʥʠ) / (DD ʟʘ 2016 ʛ.)*(ʦʪʦʧʣʷʝʤʘʪʘ ʧʣʦʱ)

ɻʦʜʠʰʝʥ ʨʘʟʭʦʜ ʟʘ 2016 ʛ.

DD ʧʦ ʢʣʠʤʘʪʠʯʥʘ ʙʘʟʘ ʜʘʥʥʠ

DD ʟʘ 2016 ʛ.

Oʪʦʧʣʷʝʤʘʪʘ ʧʣʦʱ

ʂʘʣʠʙʨʠʨʘʱ ʨʘʟʭʦʜ ʟʘ 2016 ʛ.

ʂʘʣʠʙʨʠʨʘʱ ʨʘʟʭʦʜ ʟʘ ʦʪʦʧʣʝʥʠʝ:
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7.3.  ȶɗɌɝ əɌ ɑəɑɜɏɚɛɚɞɜɑɍɗɑəɔɑ 

EPmin, 

 
kWh/m2 

EPmax, 

 
kWh/m2 

ʉʢʘʣʘ ʥʘ 
ʝʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʧʦ 
ʧʲʨʚʠʯʥʘ ʝʥʝʨʛʠʷ               

kWh/m2 

ʇʨʝʜʠ 
ɽʉʄ 

 

kWh/m2 
 

ʉʣʝʜ 
ɽʉʄ 

 

kWh/m2 
 

<
 

70
  

  

     
70

 
140

  
  

     141
 

280
  

  

     
281

 
365

  
 

 
     366

 
450

  
  

     451
 

563
  

  

     
564

 
675

   
 

     >
 

675
  

  

     

ʅʘ ʙʘʟʘʪʘ ʥʘ ʪʝʟʠ ʠʟʠʩʢʚʘʥʠʷ ʝ ʥʘʧʨʘʚʝʥʦ ʩʨʘʚʥʝʥʠʝ ʢʦʝʪʦ ʠʤʘ ʩʣʝʜʥʠʪʝ ʨʝʟʫʣʪʘʪʠ: 

¶ ʝʥʝʨʛʠʡʥʘʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʩʛʨʘʜʘʪʘ ɽʈ = 650 kWh/m2 - ʦʙʱ ʛʦʜʠʰʝʥ 

ʩʧʝʮʠʬʠʯʝʥ ʨʘʟʭʦʜ ʥʘ ʧʲʨʚʠʯʥʘ ʝʥʝʨʛʠʷ ʟʘ ʦʪʦʧʣʝʥʠʝ, ʦʭʣʘʞʜʘʥʝ, 

ʚʝʥʪʠʣʘʮʠʷ, ʛʦʨʝʱʘ ʚʦʜʘ ʠ ʦʩʚʝʪʣʝʥʠʝ;  

ʊʦʚʘ ʦʪʛʦʚʘʨʷ ʥʘ ʢʣʘʩ ĂFò ʠ ʩʛʨʘʜʘʪʘ ʩʣʝʜʚʘ ʜʘ ʙʲʜʘʪ ʧʨʝʜʧʠʩʘʥʠ ʝʥʝʨʛʦʩʧʝʩʪʷʚʘʱʠ ʤʝʨʢʠ 

ʠ ʪʷ ʜʘ ʧʦʩʪʠʛʥʝ ʤʠʥʠʤʫʤ ʢʣʘʩ ñCò. 

 

  

 

A+  
 A 

 B 

 C  362 

 D  

 E  

 F  650 

 G  
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8.  ȱȹȱȼȯȺȽȻȱȽȾɋȮȬɅȴ ȸȱȼȶȴ ȻȺ ȻȼȺȱȶȾȬ 

˭͊ ͔ͦ͋ͭ͊͟ ͔ͫ ͔͍͙ͨͪ͒͗͒͊ͭ ͔͔͎͔ͤͪͦͫͨͫͭΎ͍͊΅͙ ͔͙ͣͪ͟ ͙ͨͦͪ͊͒ ͍ͭͦ͊ ;͔ ͎ͫͪ͊͒͊ͭ͊ ͔ͤ 

͎͍ͦͭͦ͊ͪΎ ͤ͊ ͙͙͍͙ͫ͊ͤ͘͟Ύͭ͊ ͊͘ ͔͔͎͙͚ͤͪͤ͊ ͔ͺ͔͙͍ͭͤͦͫͭ͟Φ 

8.1.  ȱȽȸ ʈ1 ð ȾɚɛɗɚɔɓɚɗɔɜɌəɑ əɌ Ɏɦəɤəɔɞɑ ɝɞɑəɔ 

˭͊ ͙ͦͪͨͯͫ͟ н ͙ п ό ͙͙ͤͫ͟ ͔ͭ͊͡ύ ͔ͫ ͔͍͙ͨͪ͒͗͒͊ ͙ͭͦͨͦͦ͊͘͡͡ͼ͙Ύ ͤ͊ ͍Άͤ΄͙͔ͤͭ ͔͙ͫͭͤ ͊͘ ͊ͭͦ͟ 

͊͘ ͭΎͻ ͔ͫ ͔͍͙ͨͪ͒͗͒͊ ͎͔ͨͦ͊͊ͤ͡  9t{ ͫ ͔ͦ͟ͺ͙ͼ͙͔ͤͭ ͤ͊ ͍ͭͦͨͦͨͪͦͦ͒ͤͦͫͭ͡ ˂Җ лΣлор²κƳY ͫ ͔͔͙͒͋ͤ͊͡ 

ͦͭ млл ͣͣ ͦͭ ͍Άͤ΄ͤ͊ͭ͊ ͫͭͪ͊ͤ͊ ͤ͊ ͔ͫͭͤ͊ͭ͊ ͙ ͙͔ͨͦͣͪͤ͊͡ ͙ͣ͊͊͘͟͡ ͊ͭͦ͟ ͍͊͘Άͪ΄͍͊΅ͦ ͨ ͙͙͔ͦͪͭ͟Φ 

˹͊ ͙͙͔ͭͦͨͦͦͪ͊ͤ͘͡͡ ͨͦ ͙ͭͦ͘ ͤ͊;͙ͤ ͔ͨͦ͒͗͊ͭ͡ 1862m2 ͅ ͊ͫ͊͒͊Φ  

˭͊ ͍͙ͫͦͦͭͦ͟ ͭΎͦ͡ ͦͪͨͯͫ͟ о όмн ͔ͭ͊͗͊ύ ͔ͫ ͔͍͙ͨͪ͒͗͒͊ ͔ͪ͊͒͘͡Ύ͔ͤ ͤ͊ ͺ͊ͫ͊͒͊ͭ͊ ͤ͊ ͍͔͒ ;͙͊ͫͭ 

ͦͭ м ͒ͦ о ͔ͭ͊͗ ͙ ͦͭ о ͒ͦ мн ͔ͭ͊͗Φ  

¶ ˭͊ ͨΆ͍ͪ͊ͭ͊ ͦͤ͊͘ ͫ͊ ͙ͤ͊͡;͙ͤ ͭͯͻ͔͙ͤ͡ ͔͙ͫͭͤ ͫΆͫ ͙ͣ͊͊͘͟͡ ͊ͭͦ͟ ͺ͙ͤ͊ͤͦ͡ ͙͙͔ͨͦͪͭ͟ ͙ ;͊ͫͭ ͦͭ 

ͺ͊ͫ͊͒͊ͭ͊ ͔ ͔͊ͣͤͤ͊͟ ͙ͦ͋͡ͼ͍ͦ͊͟Φ ˢͪͻ͙͔͙ͭͭͯͪͤ͟Ύͭ ͦ͋ͪ͊͘ ͤ͊ ͎ͫͪ͊͒͊ͭ͊ ͔ ͔͔ͪ͊͒ͤ͘͡ ͫΆ΅ͦ ͍ 

ͦͤ͊ͭ͊͘ ͤ͊ о ͔ͭ͊͗  ͊ͭͦ͟ ͨͦ͒͊ ͤ͊ ͙ͫ͊ͣΎͭ п ͔ͭ͊͗ ͎͙ͪ͊ͤ;͙ ͫ ͍Άͤ΄͔ͤ ͍Ά͒ͯ͘ͻ ͨͦ ͔͙ͨͪͺ͔͙ͪΎͭ͊ 

͙ͫΦ ˨ͦͨΆ͙͔ͤͭͤͦ͡͡ ̑ˮ ͺ͊ͫ͊͒͊ ͙ͣ͊ ͔ͨͦͦ͗ͤ͊͡ ͙ͭͦͨͦͦ͊͘͡͡ͼ͙Ύ ͦͭ ͔͔ͤ͊ͣ͊ͭ͡ΎΦ ˭͊ 

ͦͫͭ͊ͤ͊͊ͭ͊͡ ͦͤ͊͘ ͔ͫ ͔͍͙ͨͪ͒͗͒͊ ͎͔ͨͦ͊͊ͤ͡ ͤ͊ ͍Άͤ΄ͤ͊ ͙ͭͦͨͦͦ͊͘͡͡ͼ͙Ύ ͦͭ 9t{ ͫ ͔ͦ͟ͺ͙ͼ͙͔ͤͭ 

ͤ͊ ͍ͭͦͨͦͨͪͦͦ͒ͤͦͫͭ͡ ˂Җ лΣлор²κƳY ͫ ͔͔͙͒͋ͤ͊͡ ͦͭ млл ͣͣ ͦͭ ͍Άͤ΄ͤ͊ͭ͊ ͫͭͪ͊ͤ͊ ͤ͊ ͔ͫͭͤ͊ͭ͊ 

͙ ͙͔ͨͦͣͪͤ͊͡ ͙ͣ͊͊͘͟͡Φ ˭͊ ;͊ͫͭͭ͊ ͦͭ ͺ͊ͫ͊͒͊ͭ͊ ͫ ͔͊ͣͤͤ͊͟ ͙ͦ͋͡ͼ͍ͦ͊͟ ͔ͫ ͔͍͙ͨͪ͒͗͒͊ 

͔͚ͤͤͦͭͦ ͔ͨͪͣ͊ͻ͍͔͊ͤ ͙ ͔͙͔͒ͨͦͤͪ͊ͤΦ 

˹͊ ͙͙͔ͭͦͨͦͦͪ͊ͤ͘͡͡ ͨͦ ͙ͭͦ͘ ͤ͊;͙ͤ ͔ͨͦ͒͗͊ͭ͡ 543m2 ͅ ͊ͫ͊͒͊Φ  

¶ ˤͭͦͪ͊ͭ͊ ͦͤ͊͘ ͫ ͔͊ͣͤͤ͊͟ ͙ͦ͋͡ͼ͍ͦ͊͟ ͔ͫ ͔͍͙ͨͪ͒͗͒͊ ͎͔ͨͦ͊͊ͤͭͦ͡ ͤ͊ ͙͔͙ͣͤͪ͊ͤ͡ 

͙ͭͦͨͦͦ͊͘͡͡ͼ͙͙ͦͤͤ ͨͦ͡;͙ ͫ ͨͦͪΈͦͤ͊͘ ͫͭͪͯͭͯͪ͊͟κ͙͙͙ͫ͊ͭͤ͟͡ ͨͦ͡;͙ ͦͭ ͍Ά͔ͭͪ΄ͤ͊ͭ͊ ͫͭͪ͊ͤ͊ 

ͤ͊ ͍Άͤ΄͙͔ͤͭ ͔͙ͫͭͤΦ ˽͔͍͙͔ͪ͒͗͒͊ͤͭͦ ͤ͊ ͨͦ͒ͦ͋ͤ͊ ͣΎͪ͊͟ ͔ͫ ͎ͤ͊͊͊͡ ͙ͨͦͪ͊͒ ͙ͤ͊͡;͙͔ͭͦ ͤ͊ 

͔͊ͣͤͤ͊͟ ͙ͦ͋͡ͼ͍ͦ͊͟ ͨͦ ͺ͊ͫ͊͒͊ͭ͊ ͤ͊ ͎ͫͪ͊͒͊ͭ͊Σ ͔ͨͪͣ͊ͻ͍͔͊ͤͭͦ ͤ͊ ͦ͟Ύͭͦ ͙͋ ͙͋ͦ͡ 

͔ͭͻ͙ͤ;͔͙ͫ͟ ͔͙͎ͤͦ͒ͤͦ͘Φ ͙́ͦͨͦͦ͊͘͡͡ͼ͙͙͔ͦͤͤͭ ͨͦ͡;͙ ͔͍ͫ͒͊͡ ͒͊ ͫ͊ ͫ ͔ͦ͟ͺ͙ͼ͙͔ͤͭ ͤ͊ 

͍ͭͦͨͦͨͪͦͦ͒ͤͦͫͭ͡ Җ лΣлпр ²κƳY ͙ ͔͔͙͒͋ͤ͊͡ ͦͭ мнр ͣͣΦ 

˿͊ͣͦͭͦ ͎͔ͨͦ͊͊ͤ͡ ͔͍ͫ͒͊͡ ͒͊ ͔ͫ ͙ͨ͘Ά͙ͤ͡ ͫΆ͎͊ͫͤͦ͡ ͙͙͍͙ͫ͊ͤ͘͟Ύͭ͊ ͤ͊ ͺ͙ͪͣ͊ͭ͊ 

͙͍͙͔ͨͪͦͦ͒ͭ͘͡Φ 

˹͊ ͙͙͔ͭͦͨͦͦͪ͊ͤ͘͡͡ ͨͦ ͙ͭͦ͘ ͤ͊;͙ͤ ͔ͨͦ͒͗͊ͭ͡ 2269m2 ͅ ͊ͫ͊͒͊Φ  

ˮ͙͙͍͙ͤ͒͊ͭͤ͟Ύͭ ͋Ό͔͒͗ͭ ͊͘ ͙ͨ͘Ά͔͙͔ͤͤ͡ ͤ͊ ͙͙͔ͦͨͫ͊ͤͭ ͨͦ ͎͔ͦͪ ˿˸˾ ͔ ͍ ͔ͪ͊ͣͪ͘ ͤ͊  666 

уом ͔͍͊͡ ͔͋͘ ˨˨˿Φ  

  



ʆʙʝʢʪ: ʋʄɹɸʃ ï ʛʨ. ɹʫʨʛʘʩ Ăʊʝʨʘʧʝʚʪʠʯʝʥ ʢʦʨʧʫʩñ 

 

 

4
0

 
 

ʉʊɽʅɸ ʊʀʇ 1  

- ʄʘʪʝʨʠʘʣ ŭ ɚ ŭ/ɚ ʉʭʝʤʘ 

1 ʚʲʥʰʥʘ ʤʘʟʠʣʢʘ 0,200 0,870 0,230  
 2 EPS 0,100 0,035 2,857 

3 ʚʲʥʰʥʘ ʤʘʟʠʣʢʘ 0,030 0,870 0,034 

4 ʪʫʭʣʘ ʧʣʲʪʥʘ -1700kg/m3 0,250 0,790 0,316 

5 ʚʲʪʨʝʰʥʘ ʤʘʟʠʣʢʘ 0,020 0,700 0,029 

6     0,000   

7     0,000   

8     0,000   

9         

10         

Rsi 0,040 

Rse 0,130 

Rw 3,637 

Uw 0,275 

 

ʉʊɽʅɸ ʊʀʇ 2  

- ʄʘʪʝʨʠʘʣ ŭ ɚ ŭ/ɚ ʉʭʝʤʘ 

1 ʢʘʤʲʢ-2000kg/m3 0,020 2,470 0,008 

 
 

2 ʮʠʤʝʥʪʦʚʘ ʟʘʤʘʟʢʘ 0,020 0,930 0,022 

3 ʪʫʭʣʘ ʧʣʲʪʥʘ -1700kg/m3 0,250 0,790 0,316 

4 ʚʲʪʨʝʰʥʘ ʤʘʟʠʣʢʘ 0,020 0,700 0,029 

5 
ʩʠʣʠʢʘʪʥʠ ʧʣʦʯʠ 
ʪʦʧʣʦʠʟʦʣʘʮʠʦʥʥʠ 0,125 0,045 2,778 

6 ʚʲʪʨʝʰʥʘ ʤʘʟʠʣʢʘ 0,020 0,700 0,029 

7   0,000 0,000 0 

8   0,000 0,000 0 

9   0,000 0,000 0 

10   0,000 0,000 0 

Rsi 0,040 

Rse 0,130 

Rw 3,351 

Uw 0,328 

 



ʆʙʝʢʪ: ʋʄɹɸʃ ï ʛʨ. ɹʫʨʛʘʩ Ăʊʝʨʘʧʝʚʪʠʯʝʥ ʢʦʨʧʫʩñ 

 

 

4
1

 
ʉʊɽʅɸ ʊʀʇ 3  

- ʄʘʪʝʨʠʘʣ ŭ ɚ ŭ/ɚ ʉʭʝʤʘ 

1 ʚʲʥʰʥʘ ʤʘʟʠʣʢʘ 0,200 0,870 0,230 

 
 

2 EPS 0,100 0,035 2,857 

3 ʚʲʥʰʥʘ ʤʘʟʠʣʢʘ 0,025 0,870 0,029 

4 ʩʪʦʤʘʥʦʙʝʪʦʥ 0,300 1,630 0,184 

5 ʚʲʪʨʝʰʥʘ ʤʘʟʠʣʢʘ 0,020 0,700 0,029 

6   0,000 0,000 0 

7   0,000 0,000 0 

8   0,000 0,000 0 

9   0,000 0,000 0 

10   0,000 0,000 0 

Rsi 0,040 

Rse 0,130 

Rw 3,498 

Uw 0,286 

 

ʉʊɽʅɸ ʊʀʇ 4  

- ʄʘʪʝʨʠʘʣ ŭ ɚ ŭ/ɚ ʉʭʝʤʘ 

1 ʢʘʤʲʢ-2000kg/m3 0,020 2,470 0,008 

 
 

2 ʮʠʤʝʥʪʦʚʘ ʟʘʤʘʟʢʘ 0,020 0,930 0,022 

3 ʩʪʦʤʘʥʦʙʝʪʦʥ 0,300 1,630 0,184 

4 ʚʲʪʨʝʰʥʘ ʤʘʟʠʣʢʘ 0,020 0,700 0,029 

5 
ʩʠʣʠʢʘʪʥʠ ʧʣʦʯʠ 
ʪʦʧʣʦʠʟʦʣʘʮʠʦʥʥʠ 0,125 0,045 2,778 

6 ʚʲʪʨʝʰʥʘ ʤʘʟʠʣʢʘ 0,020 0,700 0,029 

7   0,000 0,000 0 

8   0,000 0,000 0 

9   0,000 0,000 0 

10   0,000 0,000 0 

Rsi 0,040 

Rse 0,130 

R
w 3,219 

Uw 0,342 

 

  



ʆʙʝʢʪ: ʋʄɹɸʃ ï ʛʨ. ɹʫʨʛʘʩ Ăʊʝʨʘʧʝʚʪʠʯʝʥ ʢʦʨʧʫʩñ 

 

 

4
2

 
 

ʉʊɽʅɸ ʊʀʇ 5  ʂʦʨʧʫʩ 2 1-3 ʝʪʘʞ 

- ʄʘʪʝʨʠʘʣ ŭ ɚ ŭ/ɚ ʉʭʝʤʘ 

1 ʚʲʥʰʥʘ ʤʘʟʠʣʢʘ 0,200 0,870 0,230 

 
 

2 EPS 0,100 0,035 2,857 

3 ʩʪʦʤʘʥʦʙʝʪʦʥ 0,300 1,630 0,184 

4 ʚʲʪʨʝʰʥʘ ʤʘʟʠʣʢʘ 0,020 0,700 0,029 

5   0,000 0,000 0 

6   0,000 0,000 0 

7   0,000 0,000 0 

8   0,000 0,000 0 

9   0,000 0,000 0 

10   0,000 0,000 0 

Rsi 0,040 

Rse 0,130 

Rw 3,470 

Uw 0,288 

 

ʉʊɽʅɸ ʊʀʇ 6  ʂʦʨʧʫʩ 2 1-3 ʝʪʘʞ 

- ʄʘʪʝʨʠʘʣ ŭ ɚ ŭ/ɚ ʉʭʝʤʘ 

1 ʚʲʥʰʥʘ ʤʘʟʠʣʢʘ 0,200 0,870 0,230 

 
 

2 EPS 0,100 0,035 2,857 

3 ʪʫʭʣʘ ʧʣʲʪʥʘ -1700kg/m3 0,250 0,790 0,316 

4 ʚʲʪʨʝʰʥʘ ʤʘʟʠʣʢʘ 0,020 0,700 0,029 

5   0,000 0,000 0 

6   0,000 0,000 0 

7   0,000 0,000 0 

8   0,000 0,000 0 

9   0,000 0,000 0 

10   0,000 0,000 0 

Rsi 0,040 

Rse 0,130 

Rw 3,602 

Uw 0,278 

 

  



ʆʙʝʢʪ: ʋʄɹɸʃ ï ʛʨ. ɹʫʨʛʘʩ Ăʊʝʨʘʧʝʚʪʠʯʝʥ ʢʦʨʧʫʩñ 
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3

 
ʉʊɽʅɸ ʊʀʇ 7  ʂʦʨʧʫʩ 2 1-3 ʝʪʘʞ ʩ ʠʟʦʣʘʮʠʷ 

- ʄʘʪʝʨʠʘʣ ŭ ɚ ŭ/ɚ ʉʭʝʤʘ 

1 ʚʲʥʰʥʘ ʤʘʟʠʣʢʘ 0,025 0,870 0,029 

 
 

2 EPS 0,080 0,038 2,105 

3 ʩʪʦʤʘʥʦʙʝʪʦʥ 0,300 1,630 0,184 

4 ʚʲʪʨʝʰʥʘ ʤʘʟʠʣʢʘ 0,020 0,700 0,029 

5   0,000 0,000 0 

6   0,000 0,000 0 

7   0,000 0,000 0 

8   0,000 0,000 0 

9   0,000 0,000 0 

10   0,000 0,000 0 

Rsi 0,040 

Rse 0,130 

Rw 2,517 

Uw 0,397 

 

ʉʊɽʅɸ ʊʀʇ 8  ʂʦʨʧʫʩ 2 1-3 ʝʪʘʞ ʩ ʠʟʦʣʘʮʠʷ 

- ʄʘʪʝʨʠʘʣ ŭ ɚ ŭ/ɚ ʉʭʝʤʘ 

1 ʚʲʥʰʥʘ ʤʘʟʠʣʢʘ 0,025 0,870 0,029 

 
 

2 EPS 0,080 0,038 2,105 

3 
ʪʫʭʣʘ ʧʣʲʪʥʘ -
1700kg/m3 0,250 0,790 0,316 

4 ʚʲʪʨʝʰʥʘ ʤʘʟʠʣʢʘ 0,020 0,700 0,029 

5   0,000 0,000 0 

6   0,000 0,000 0 

7   0,000 0,000 0 

8   0,000 0,000 0 

9   0,000 0,000 0 

10   0,000 0,000 0 

Rsi 0,040 

Rse 0,130 

Rw 2,649 

Uw 0,377 

 

  



ʆʙʝʢʪ: ʋʄɹɸʃ ï ʛʨ. ɹʫʨʛʘʩ Ăʊʝʨʘʧʝʚʪʠʯʝʥ ʢʦʨʧʫʩñ 

 

 

4
4

 
ʉʊɽʅɸ ʊʀʇ 9  ʂʦʨʧʫʩ 2 1-3 ʝʪʘʞ 

- ʄʘʪʝʨʠʘʣ ŭ ɚ ŭ/ɚ ʉʭʝʤʘ 

1 ʚʲʥʰʥʘ ʤʘʟʠʣʢʘ 0,200 0,870 0,230 

 
 

2 EPS 0,100 0,035 2,857 

3 ʚʲʥʰʥʘ ʤʘʟʠʣʢʘ 0,025 0,870 0,029 

4 ʩʪʦʤʘʥʦʙʝʪʦʥ 0,300 1,630 0,184 

5 ʚʲʪʨʝʰʥʘ ʤʘʟʠʣʢʘ 0,020 0,700 0,029 

6   0,000 0,000 0 

7   0,000 0,000 0 

8   0,000 0,000 0 

9   0,000 0,000 0 

10   0,000 0,000 0 

Rsi 0,040 

Rse 0,130 

Rw 3,498 

Uw 0,286 

 

ʉʊɽʅɸ ʊʀʇ 10  ʂʦʨʧʫʩ 2 1-3 ʝʪʘʞ 

- ʄʘʪʝʨʠʘʣ ŭ ɚ ŭ/ɚ ʉʭʝʤʘ 

1 ʚʲʥʰʥʘ ʤʘʟʠʣʢʘ 0,200 0,870 0,230 

 
 

2 EPS 0,100 0,035 2,857 

3 ʚʲʥʰʥʘ ʤʘʟʠʣʢʘ 0,030 0,870 0,034 

4 
ʪʫʭʣʘ ʧʣʲʪʥʘ -
1700kg/m3 0,250 0,790 0,316 

5 ʚʲʪʨʝʰʥʘ ʤʘʟʠʣʢʘ 0,020 0,700 0,029 

6   0,000 0,000 0 

7   0,000 0,000 0 

8   0,000 0,000 0 

9   0,000 0,000 0 

10   0,000 0,000 0 

Rsi 0,040 

Rse 0,130 

Rw 3,637 

Uw 0,275 

  



ʆʙʝʢʪ: ʋʄɹɸʃ ï ʛʨ. ɹʫʨʛʘʩ Ăʊʝʨʘʧʝʚʪʠʯʝʥ ʢʦʨʧʫʩñ 
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8.2.  ȱȽȸ ʈ2 ð ȾɚɛɗɚɔɓɚɗɔɜɌəɑ əɌ ɛɚɖɜɔɎ 

˽͙ͦͪ͊͒ ͦ͡΄͙͔ͭ ͔ͭͦͨͦͭ͡ͻ͙ͤ;͔͙ͫ͟ ͍͚͍ͫͦͫͭ͊ ͤ͊ ͙͍ͨͦͪ͊͟ ͙ͭͨ м ͤ͊ ͎ͫͪ͊͒͊ͭ͊ ͫ ͔ ͔͍͙ͨͪ͒͗͒͊ 

͎͔ͨͦ͊͊ͤ͡ ͤ͊ ͙ͭͦͨͦͦ͊͘͡͡ͼ͙ΎΦ ˽͔͍͙ͪ͒͗͒͊ ͔ͫ ͎͔ͨͦ͊͊ͤ͡ ͤ͊ ͙ͭͦͨͦͦ͊͘͡͡ͼ͙Ύ ͦͭ мн ͫͣΦ ·t{ ͫ 

͔ͦ͟ͺ͙ͼ͙͔ͤͭ ͤ͊ ͍ͭͦͨͦͨͪͦͦ͒ͤͦͫͭ͡ ˂Җ лΣлор²κƳY ͍Άͪͻͯ ͫΆ΅͔͍͍ͫͭͯ͊΅͙Ύ ͙͍ͨͦͪ͟Σ ͙ͨ͘Ά͔͙͔ͤͤ͡ ͤ͊ 

ͼ͙͔͍ͣͤͭͦ͊ ͊ͣ͊͊͘͘͟ ͍Άͪͻͯ ͙ͭͦͨͦͦ͊͘͡͡ͼ͙Ύͭ͊ ͙ ͎͔ͨͦ͊͊ͤ͡ ͤ͊ ͍ͤͦ ͻ͙͙͒ͪͦͦ͊͘͡ͼ͙͔ͦͤͤ ͚ͫͦ͡ ͍Άͪͻͯ 

ͼ͙͔͍ͣͤͭͦ͊ͭ͊ ͊ͣ͊͊͘͘͟Φ ˹͊ ͙͙͔ͭͦͨͦͦͪ͊ͤ͘͡͡ ͨͦ ͙ͭͦ͘ ͤ͊;͙ͤ ͔ͨͦ͒͗͊ͭ͡ 1449m2 ͨ ͙͍ͦͪ͟Φ  

˭͊ ͙͍ͨͦͪ͟Άͭ ͤ͊ ͍͙ͫͦͦͭͦ͟ ͭΎͦ͡ ͔ͫ ͔͍͙ͨͪ͒͗͒͊ ͎͔ͨͦ͊͊ͤ͡ ͤ͊ ͙͔͍͙ͨͦͯͪͭ͊ͤͦ͡ ͔͔͙ͭͪͣͦͨ͊ͤ͡ 

ͫΆͫ ͫΆ͍͔͙ͦͭͭͤΎͭ ͤ͊ͦͤ͟͡ ͙ ͔͔͙͒͋ͤ͊͡ мл ͫͣ ͫ ͔ͦ͟ͺ͙ͼ͙͔ͤͭ ͤ͊ ͍ͭͦͨͦͨͪͦͦ͒ͤͦͫͭ͡ ˂Җ лΣлнр²κƳY 

͍Άͪͻͯ  ͙͍ͨͦͪ͟Άͭ ͙ͭͨ н - ;͊ͫͭͭ͊ ͦͭ ͙͍ͨͦͪ͟Άͭ ͦ͟Ύͭͦ ͫΆͫ ͔͍ͫͭͦͣ͊ͤͦ͋ͭͦͤͦ͊ ͍ͦͫͤͦ͊Φ   

˹͊ ͙͙͔ͭͦͨͦͦͪ͊ͤ͘͡͡ ͨͦ ͙ͭͦ͘ ͤ͊;͙ͤ ͔ͨͦ͒͗͊ͭ͡ 484m2 ͨ ͙͍ͦͪ͟Φ 

ˮ͙͙͍͙ͤ͒͊ͭͤ͟Ύͭ ͋Ό͔͒͗ͭ ͊͘ ͙ͨ͘Ά͔͙͔ͤͤ͡ ͤ͊ ͙͙͔ͦͨͫ͊ͤͭ ͨͦ ͎͔ͦͪ ˿˸˾ ͔ ͍ ͔ͪ͊ͣͪ͘ ͤ͊  360 

439 ͡ ͔͍͊ ͔͋͘ ˨˨˿Φ  

ʊʆʇʒʃ ʇʆʂʈʀɺ ʊʀʇ 1 

- ʄʘʪʝʨʠʘʣ ŭ ɚ ŭ/ɚ ʉʭʝʤʘ 

1 ʤʫʰʘʤʘ ʭʠʜʨʦʠʟ. 0,025 0,170 0,147 

 
 

2 ʮʠʤʝʥʪʦʚʘ ʟʘʤʘʟʢʘ 0,050 0,930 0,054 

3 XPS 0,120 0,035 3,429 

4 ʮʠʤʝʥʪʦʚʘ ʟʘʤʘʟʢʘ 0,050 0,930 0,054 

5 ʩʪʦʤʘʥʦʙʝʪʦʥ 0,150 1,630 0,092 

6 ʚʲʪʨʝʰʥʘ ʤʘʟʠʣʢʘ 0,020 0,700 0,029 

7   0,000 0,000 0,000 

8   0,000 0,000 0,000 

Rsi 0,100 

Rse 0,040 

Rr 3,804 

Ur 0,254 
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ʊʆʇʒʃ ʇʆʂʈʀɺ ʊʀʇ 2 

- ʄʘʪʝʨʠʘʣ ŭ ɚ ŭ/ɚ ʉʭʝʤʘ 

1 ʊʝʨʤʦʧʘʥʝʣ ʇʋ 0,100 0,025 4,000 
 
 2 ʤʫʰʘʤʘ ʭʠʜʨʦʠʟ. 0,010 0,170 0,059 

3 ʮʠʤʝʥʪʦʚʘ ʟʘʤʘʟʢʘ 0,050 0,930 0,054 

4 ʩʪʦʤʘʥʦʙʝʪʦʥ 0,150 1,630 0,092 

5 ʚʲʪʨʝʰʥʘ ʤʘʟʠʣʢʘ 0,020 0,700 0,029 

Rsi 0,100 

Rse 0,040 

Rf 4,233 

Uf 0,229 

˻͋ͦ͋΅͔͙ͤΎͭ ͔ͦ͟ͺ͙ͼ͙͔ͤͭ ͫ Ά͍͔ͦͭͭͤͦ ΅͔ ͔ͫ ͙ͤ͊ͣ͊͡Υ 

ʇʦʢʨʠʚ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦ ʪʠʧʦʚʝ 

U A ˉ ʊʠʧ 

- - W/m2K m2 

1 ʊʦʧʲʣ ʧʦʢʨʠʚ ʊʀʇ 1 0,254 1449 

2 ʊʦʧʲʣ ʧʦʢʨʠʚ ʊʀʇ 2 0,229 484 

3 ʊʦʧʲʣ ʧʦʢʨʠʚ ʊʀʇ 3 0,299 298 

4 ʊʦʧʲʣ ʧʦʢʨʠʚ ʊʀʇ 4 0,388 106 

ʆʙʱʦ 0,260 2337 

8.3.  ȱȽȸ ʈ3 ð ȾɚɛɗɚɔɓɚɗɔɜɌəɑ əɌ ɛɚɐ 

˴͔ͦͣͨͫ͟͡Άͭ ͦͭ ͎͙ͫͪ͊͒ ͎͙ͪ͊ͤ;͙ ͫ о ͙ͭͨ͊ ͨͦ͒Φ ˸Ύͪ͊ͭ͊͟ ͔͍͙ͨͪ͒͗͒͊ ͭͦͨͦ͡ ͙͙͔ͦͪ͊ͤͭͦ͘͡ 

ͤ͊ ͨͦ͒Άͭ ͟Άͣ ͍Άͤ΄͔ͤ ͍Ά͒ͯ͘ͻ ͙ ͔͙ͫͭͤ ͟Άͣ ͔ͤͦͭͦͨ͡Ύ͔ͣ ͫ ͔͔ͯͭͪͤΦ 

˭͊ ͦͤ͊ͭ͊͘ ͤ͊ ͔͙͔ͫͭͤͭ ͤ͊  ͔͔ͫͯͭͪͤ͊ ͔ͫ ͔͍͙ͨͪ͒͗͒͊ ͎͔ͨͦ͊͊ͤͭͦ͡ ͤ͊ ̆˽˿ ͫ ͔ͦ͟ͺ͙ͼ͙͔ͤͭ ͤ͊ 

͍ͭͦͨͦͨͪͦͦ͒ͤͦͫͭ͡ ˂Җ лΣлор²κƳY ͫ ͔͔͙͒͋ͤ͊͡ ͦͭ млл ͣͣ ͦͭ ͍Άͤ΄ͤ͊ͭ͊ ͫͭͪ͊ͤ͊ ͤ͊ ͔ͫͭͤ͊ͭ͊ ͙ 

͚ͣͦ͊͊͘͟κ͋ͯ;͊ͪ͒͊ ͙͙͡ ͒ͪΦ ͨͦ͒ͻͦ͒Ύ΅ ͍͊͘Άͪ΄͍͊΅ ͚ͫͦ͡Φ 

˹͊ ͙͙͔ͭͦͨͦͦͪ͊ͤ͘͡͡ ͨͦ ͙ͭͦ͘ ͤ͊;͙ͤ ͔ͨͦ͒͗͊ͭ͡ 182m2 ͅ ͊ͫ͊͒͊Φ 

˭͊ ͨͦ͒Άͭ ͟Άͣ ͍Άͤ΄͔ͤ ͍Ά͒ͯ͘ͻ ͤ͊ ͦͪͨͯͫ͟ о ͔ͫ ͔͍͙ͨͪ͒͗͒͊ ͎͔ͨͦ͊͊ͤͭͦ͡ ͤ͊ мнͫͣ ̆˽˿ ͫ 

͔ͦ͟ͺ͙ͼ͙͔ͤͭ ͤ͊ ͍ͭͦͨͦͨͪͦͦ͒ͤͦͫͭ͡ ˂Җ лΣлор²κƳY ͙ ͙͔ͨͦͣͪͤ͊͡ ͙ͣ͊͊͘͟͡Φ 

˹͊ ͙͙͔ͭͦͨͦͦͪ͊ͤ͘͡͡ ͨͦ ͙ͭͦ͘ ͤ͊;͙ͤ ͔ͨͦ͒͗͊ͭ͡ 62m2 ͨ ͦ͒Φ 

ˮ͙͙͍͙ͤ͒͊ͭͤ͟Ύͭ ͋Ό͔͒͗ͭ ͊͘ ͙ͨ͘Ά͔͙͔ͤͤ͡ ͤ͊ ͙͙͔ͦͨͫ͊ͤͭ ͨͦ ͎͔ͦͪ ˿˸˾ ͔ ͍ ͔ͪ͊ͣͪ͘ ͤ͊  27 

улл ͔͍͊͡ ͔͋͘ ˨˨˿Φ  
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ʇʆɼ ɽʈʂɽʈ ʊʀʇ 1 

- ʄʘʪʝʨʠʘʣ ŭ ɚ ŭ/ɚ ʉʭʝʤʘ 

1 ʤʦʟʘʡʢʘ 0,030 3,490 0,009 

 
 

2 ʮʠʤʝʥʪʦʚʘ ʟʘʤʘʟʢʘ 0,040 0,930 0,043 

3 ʩʪʦʤʘʥʦʙʝʪʦʥ 0,200 1,630 0,123 

4 XPS 0,120 0,035 3,429 

5 ʚʲʥʰʥʘ ʤʘʟʠʣʢʘ 0,020 0,870 0,023 

Rsi 0,040 

Rse 0,170 

Rf 3,836 

Uf 0,261 

 

ʉʊɽʅɸ ʂʒʄ ɺʒʅʐɽʅ ɺʒɿɼʋʍ ʅɸ ʅɽʆʊʆʇʃʗɽʄ ʇʆɼɿɽʄɽʅ ɽʊɸɾ 

- ʄʘʪʝʨʠʘʣ ŭ ɚ ŭ/ɚ ʉʭʝʤʘ 

1 ʚʲʥʰʥʘ ʤʘʟʠʣʢʘ 0,020 0,870 0,023 

 
 

2 XPS 0,100 0,035 2,857 

3 ʩʪʦʤʘʥʦʙʝʪʦʥ 0,300 1,630 0,184 

4 ʚʲʪʨʝʰʥʘ ʤʘʟʠʣʢʘ 0,030 0,700 0,043 

5   0,000 0,000 0 

6   0,000 0,000 0 

Rsi 0,170 

Rse 0,040 

Rg 0,491 

w 0,400 

dt 1,801 

z` 2,10 

h 0,70 

Ubf 0,240 

dw 0,786 

Rw 0,223 

Ubw 0,896 

Uw 0,305 

Uf 1,944 

n 0,30 

V 5950,00 

A 2125,00 

1/U 1,735 

U 0,576 
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8.4.  ȱȽȸ ʈ4 ð ȸɑɜɖɔ ɛɚ ɚɞɚɛɗɔɞɑɗəɌ ɝɔɝɞɑɘɌ 

ʄʷʨʢʘʪʘ ʩ ʦʛʣʝʜ ʧʦʩʪʘʚʷʥʝʪʦ ʥʘ ʚʲʪʨʝʰʥʘ ʪʦʧʣʦʠʟʦʣʘʮʠʷ ʥʘ ʯʘʩʪ ʦʪ ʧʦʤʝʱʝʥʠʷʪʘ ʠ 

ʥʘʣʦʞʠʪʝʣʥʦʪʦ ʩ ʦʛʣʝʜ ʥʘ ʪʦʚʘ ʧʨʝʤʝʩʪʚʘʥʝ ʥʘ ʦʪʦʧʣʠʪʝʣʥʠʪʝ ʫʨʝʜʠ, ʧʨʝʜʚʠʞʜʘ 

ʨʝʭʘʙʠʣʠʪʘʮʠʷ ʥʘ ʦʪʦʧʣʠʪʝʣʥʘʪʘ ʩʠʩʪʝʤʘ, ʢʦʷʪʦ ʚʢʣʶʯʚʘ ʧʨʦʤʠʚʘʥʝ ʥʘ ʠʥʩʪʘʣʘʮʠʷʪʘ ʩ 

ʧʨʝʧʘʨʘʪ ʟʘ ʧʨʝʤʘʭʚʘʥʝ ʥʘ ʢʦʨʦʟʠʷ ʠʣʠ ʪʘʢʲʚ ʩ ʧʦʜʦʙʝʥ ʝʬʝʢʪ. ʉʣʝʜ ʧʨʦʤʠʚʘʥʝ ʥʘ 

ʠʥʩʪʘʣʘʮʠʷ ʩʲʱʘʪʘ ʩʣʝʜʚʘ ʜʘ ʙʲʜʝ ʪʝʩʪʚʘʥʘ ʩʲʩ ʩʪʫʜʝʥʘ/ʪʦʧʣʘ ʧʨʦʙʘ. 

ʇʨʠ ʢʦʥʩʪʘʪʠʨʘʥʠ ʧʨʦʙʣʝʤʠ ʟʘʧʫʰʝʥʠ ʨʘʜʠʘʪʦʨʠ ʠʣʠ ʪʘʢʠʚʘ ʩ ʜʝʬʝʢʪʠ ʩʲʱʠʪʝ ʱʝ ʙʲʜʘʪ 

ʧʦʜʤʝʥʝʥʠ ʩ ʥʦʚʠ ʘʣʫʤʠʥʠʝʚʠ ʨʘʜʠʘʪʦʨʠ ʩʲʩ ʩʲʦʪʚʝʪʥʘʪʘ ʤʦʱʥʦʩʪ. ɼʦʧʲʣʥʠʪʝʣʥʦ ʧʨʠ 

ʥʘʧʨʘʚʝʥʠʷʪ ʦʛʣʝʜ ʥʘ ʪʝʭʥʠʯʝʩʢʠʪʝ ʠʥʩʪʘʣʘʮʠʠ ʚ ʩʫʪʝʨʝʥʘ ʩʘ ʢʦʥʩʪʘʪʠʨʘʥʠ ʣʠʧʩʠ ʠ ʨʘʟʢʲʩʘʥʠ 

ʫʯʘʩʪʲʮʠ ʦʪ ʠʟʦʣʘʮʠʷ ʥʘ ʪʨʲʙʥʠʪʝ ʨʘʟʚʦʜʢʠ. ʇʨʝʜʚʠʞʜʘ ʩʝ ʠ ʜʦʧʲʣʥʠʪʝʣʥʘ ʠʟʦʣʘʮʠʷ ʥʘ 

ʘʙʦʥʘʪʥʠʪʝ ʩʪʘʥʮʠʠ ʠ ʪʨʲʙʥʘʪʘ ʤʨʝʞʘ ʩ 100ʤʤ ʢʘʰʠʨʘʥʘ ʤʠʥʝʨʘʣʥʘ ʚʘʪʘ ʠʣʠ 13ʤʤ 

ʤʠʢʨʦʧʦʨʝʩʪʘ ʛʫʤʘ ʚ ʟʦʥʠʪʝ, ʢʦʠʪʦ ʠʟʦʣʘʮʠʷʪʘ ʣʠʧʩʚʘ. ɼʦʧʲʣʥʠʪʝʣʥʦ ʩʣʝʜʚʘ ʜʘ ʩʝ ʪʦʧʣʦ 

ʠʟʦʣʠʨʘʪ ʠ ʯʘʩʪʠʪʝ, ʢʦʠʪʦ ʩʚʲʨʟʚʘʪ ʦʪʜʝʣʥʠʪʝ ɸʉ ʠ ʮʠʨʢʫʣʘʮʠʦʥʥʠʪʝ ʧʦʤʧʠ, ʢʘʢʪʦ ʠ ʯʘʩʪʪʘ ʦʪ 

ʪʨʘʩʝʪʦ, ʢʦʝʪʦ ʠʜʚʘ ʦʪ ʮʝʥʪʨʘʣʥʘʪʘ ʪʦʧʣʦ ʧʨʝʥʦʩʥʘ ʤʨʝʞʘ ʩ ʥʦʚʘ ʠʟʦʣʘʮʠʷ.  

ʀʥʜʠʢʘʪʠʚʥʠʷʪ ʙʶʜʞʝʪ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʪʘʢʘ ʦʧʠʩʘʥʠʪʝ ʤʝʨʢʠ ʝ 51 000 ʣʝʚʘ ʙʝʟ ɼɼʉ. 

8.5.  ȱȽȸ ʈ5 ð ȸɑɜɖɔ ɛɚ ɛɜɔɍɚɜɔ ɓɌ ɔɓɘɑɜɎɌəɑ, ɖɚəɞɜɚɗ ɔ 

ɟɛɜɌɎɗɑəɔɑ ð ɝɔɝɞɑɘɌ ɓɌ ɑəɑɜɏɔɑə ɘɑəɔɐɒɘɦəɞ 

ɺʩʷʢʘ ʩʲʚʨʝʤʝʥʥʘ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʥʘ ʩʛʨʘʜʘ ʝ ʩʲʩʪʘʚʝʥʘ ʦʪ ʠʥʞʝʥʝʨʥʠ ʩʠʩʪʝʤʠ, ʢʦʠʪʦ 

ʦʩʠʛʫʨʷʚʘʪ ʥʝʦʙʭʦʜʠʤʠʷ ʢʦʤʬʦʨʪ ʠ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ ʟʘ ʧʦʣʟʚʘʪʝʣʠʪʝ. ʉʠʩʪʝʤʘʪʘ ʟʘ 

ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʠ ʢʦʥʪʨʦʣ ʥʘ ʩʛʨʘʜʘʪʘ ʧʦʟʚʦʣʷʚʘ ʜʘ ʩʝ ʦʙʝʜʠʥʷʪ ʚʩʠʯʢʠ ʠʥʞʝʥʝʨʥʠ ʩʠʩʪʝʤʠ ʚ 

ʝʜʥʦ ʮʷʣʦ, ʢʦʝʪʦ ʦʩʠʛʫʨʷʚʘ ʪʷʭʥʘʪʘ ʥʘʜʝʞʜʥʘ ʠ ʝʬʝʢʪʠʚʥʘ ʨʘʙʦʪʘ. ʆʙʠʢʥʦʚʝʥʦ, ʩʠʩʪʝʤʠʪʝ ʟʘ 

ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʠ ʢʦʥʪʨʦʣ ʩʝ ʠʥʩʪʘʣʠʨʘʪ ʚ ʥʦʚʠ ʩʛʨʘʜʠ ʠʣʠ ʚ ʧʨʦʮʝʩʘ ʥʘ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ 

ʩʲʱʝʩʪʚʫʚʘʱʠ, ʢʦʛʘʪʦ ʩʝ ʧʨʦʤʝʥʷʪ ʦʩʪʘʨʝʣʠʪʝ ʩʠʩʪʝʤʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ.  ʆʩʥʦʚʥʠʪʝ ʟʘʜʘʯʠ ʥʘ 

ʩʠʩʪʝʤʘʪʘ ʟʘ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʠ ʢʦʥʪʨʦʣ ʩʘ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʥʘʜʝʞʜʥʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʦʪʜʝʣʥʠʪʝ 

ʩʛʨʘʜʥʠ ʠʥʩʪʘʣʘʮʠʠ, ʛʘʨʘʥʪʠʨʘʥʝ ʥʘ ʧʦ-ʚʠʩʦʢ ʢʦʤʬʦʨʪ ʥʘ ʦʙʠʪʘʪʝʣʠʪʝ ʥʘ ʩʛʨʘʜʠʪʝ, 

ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʥʠʚʦʪʦ ʥʘ ʝʥʝʨʛʠʡʥʘ ʝʬʝʢʪʠʚʥʦʩʪ ʯʨʝʟ ʦʧʪʠʤʠʟʘʮʠʷ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʨʝʩʫʨʩʠ 

(ʪʦʧʣʠʥʥʘ ʠ ʩʪʫʜʦʚʘ ʝʥʝʨʛʠʷ, ʝʣʝʢʪʨʦʝʥʝʨʛʠʷ, ʚʦʜʘ), ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ ʨʘʟʧʨʝʜʝʣʷʥʝ ʥʘ 

ʢʦʥʩʫʤʠʨʘʥʠʪʝ ʝʥʝʨʛʠʠ ʤʝʞʜʫ ʦʙʠʪʘʪʝʣʠʪʝ ʥʘ ʩʛʨʘʜʠʪʝ, ʫʣʝʩʥʷʚʘʥʝ ʥʘ ʩʛʨʘʜʥʠʷ ʤʝʥʠʜʞʤʲʥʪ 

ʠ ʝʢʠʧʠʪʝ ʧʨʠ ʝʢʩʧʣʦʘʪʘʮʠʷ ʥʘ ʩʛʨʘʜʥʠʪʝ ʩʲʦʨʲʞʝʥʠʷ. ʉʠʩʪʝʤʘʪʘ ʟʘ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʝ ʩ 

ʨʘʟʧʨʝʜʝʣʝʥʘ ʣʦʛʠʢʘ, ʤʦʜʫʣʥʘ ʠ ʢʦʤʫʥʠʢʘʪʠʚʥʘ, ʩ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʨʘʟʰʠʨʝʥʠʝ ʠ ʦʙʭʚʘʱʘʥʝ 

ʥʘ ʜʦʧʲʣʥʠʪʝʣʥʠ ʚʭʦʜʥʦ/ʠʟʭʦʜʥʠ ʪʦʯʢʠ ʦʪ ʜʨʫʛʠ ʠʥʩʪʘʣʘʮʠʠ ʠ ʩʠʛʥʘʣʠ, ʠʟʚʲʥ ʦʧʠʩʘʥʠʪʝ.  

ʄʷʨʢʘʪʘ ʧʨʝʜʚʠʞʜʘ ʯʘʩʪʠʯʥʦ ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ ʧʦʜʦʙʥʘ ʩʠʩʪʝʤʘ ʩ ʦʛʣʝʜ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ 

ʩʠʩʪʝʤʘ ʟʘ ʩʣʝʜʝʥʝ ʥʘ ʝʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʪʦ, ʢʦʷʪʦ ʚʢʣʶʯʚʘ: 

ɿʘ ʆʪʦʧʣʠʪʝʣʥʘ ʩʠʩʪʝʤʘ ï ʉʠʩʪʝʤʘ  ʟʘ ʝʥʝʨʛʠʝʥ ʤʝʥʠʜʞʤʲʥʪ ʟʘ ʘʙʦʥʘʪʥʠʪʝ ʩʪʘʥʮʠʠ ʯʨʝʟ 

ʢʦʠʪʦ ʜʘ ʤʦʞʝ ʜʘ ʩʝ ʩʣʝʜʠ ʟʘ ʢʦʥʩʫʤʘʮʠʷʪʘ, ʚʨʝʤʝʪʦ ʥʘ ʨʘʙʦʪʘ ʥʘ ʦʪʜʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ ʢʘʢʪʦ 

ʠ ʘʚʪʦʤʘʪʠʯʥʦ ʜʘ ʩʝ ʨʝʛʫʣʠʨʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʧʦʜʘʚʘʥʝ ʩʧʨʷʤʦ ʚʲʥʰʥʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦ 

ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʟʘʜʘʜʝʥʠ ʪʝʤʧʝʨʘʪʫʨʥʠ ʢʨʠʚʠ. 
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ɼʦʧʲʣʥʠʪʝʣʥʦ ʩʣʝʜʚʘ ʜʘ ʩʝ ʧʨʝʜʚʠʜʷʪ ʤʠʥʠʤʫʤ 10 ʨʘʟʣʠʯʥʠ ʟʦʥʠ ʚ ʢʦʠʪʦ ʜʘ ʩʝ ʩʣʝʜʠ 

ʩʨʝʜʥʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʝʟ ʦʪʦʧʣʠʪʝʣʥʠʷʪ ʩʝʟʦʥ, ʢʘʢʪʦ ʠ ʪʝʤʧʝʨʘʪʫʨʥʠ ʜʘʪʯʠʮʠ ʟʘ 

ʧʦʜʘʚʘʱʠʪʝ ʠ ʚʨʲʱʘʱʠʪʝ ʚʝʨʪʠʢʘʣʥʠ ʱʨʘʥʛʦʚʝ. 

ɿʘ ʩʠʩʪʝʤʘʪʘ ʟʘ ɹɻɺ ï ʋʧʨʘʚʣʝʥʠʝ ʥʘ ʧʦʜʘʚʘʥʝʪʦ ʥʘ ʪʦʧʣʘ ʚʦʜʘ, ʪʝʤʧʝʨʘʪʫʨʘ, ʜʝʙʠʪ, 

ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʩʠʩʪʝʤʘʪʘ ʟʘ ʩʣʲʥʯʝʚʠ ʢʦʣʝʢʪʦʨʠ ( ʩʣʲʥʯʝʚ ʜʦʙʠʚ, ʦʪʜʘʜʝʥʠ kWh ʥʘ ʩʠʩʪʝʤʘʪʘ. 

ɿʘ ʝʣʝʢʪʨʠʯʝʩʢʘ ʠʥʩʪʘʣʘʮʠʷ - ʆʩʠʛʫʨʷʚʘʥʝ ʥʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʘʚʪʦʤʘʪʠʯʥʦ ʩʲʙʠʨʘʥʝ ʥʘ 

ʜʘʥʥʠ ʟʘ ʝʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʪʦ ʥʘ ʦʪʜʝʣʥʠʪʝ ʩʠʩʪʝʤʠ ( ʘʩʘʥʩʴʦʨʠ, ʦʩʚʝʪʣʝʥʠʝ, ʚʲʪʨʝʰʥʦ 

ʦʙʦʨʫʜʚʘʥʝ, ʬʦʪʦʚʦʣʪʘʠʯʥʘ ʠʥʩʪʘʣʘʮʠʷ ʠ ʜʨ.) ʚʨʝʤʝʪʦ ʟʘ ʨʘʙʦʪʘ ʠ ʧʠʢʦʚʠ ʥʘʪʦʚʘʨʚʘʥʠʷ ʥʘ 

ʝʣʝʢʪʨʠʯʝʩʢʘʪʘ ʩʠʩʪʝʤʘ.  ʇʨʠʙʣʠʟʠʪʝʣʥʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʢʠ ʥʘ ʠʟʤʝʨʚʘʥʝ ʝ 20 ʙʨ. 

ʊʦʚʘ ʩʣʝʜʚʘ ʜʘ ʩʝ ʠʟʧʲʣʥʠ ʩ ʠʥʩʪʘʣʠʨʘʥʝʪʦ ʜʦʧʲʣʥʠʪʝʣʥʠ ʠʟʤʝʨʚʘʪʝʣʥʠ ʫʨʝʜʠ ʧʦʜʚʲʨʟʘʥʠ 

ʢʲʤ ʩʠʩʪʝʤʘʪʘ ʟʘ ʩʛʨʘʜʝʥ ʤʝʥʠʜʞʤʲʥʪ. 

ʉʘʤʘʪʘ ʩʠʩʪʝʤʘ ʱʝ ʠʤʘ ʛʨʘʬʠʯʝʥ ʠʥʪʝʨʬʝʡʩ ʠ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʩʚʲʨʟʚʘʥʝ ʢʲʤ ʠʥʪʝʨʥʝʪ. 

ʆʙʱʘʪʘ ʩʫʤʘ ʟʘ ʠʥʩʪʘʣʘʮʠʷ ʥʘ ʪʘʢʘ ʦʧʠʩʘʥʠʪʝ ʩʠʩʪʝʤʠ  ʝ 59 000 ʣʝʚʘ ʙʝʟ ɼɼʉ. 

8.6.  ȱȽȸ ʈ6 ð ȸɑɜɖɔ ɛɚ ȭȯȮ 

ʉʛʨʘʜʘʪʘ ʢʲʤ ʜʥʝʰʥʘ ʜʘʪʘ ʜʦʩʪʘʚʷ ʪʦʧʣʘ ʚʦʜʘ ʯʨʝʟ ʦʪʜʝʣʝʥ ʪʦʧʣʦʦʙʤʝʥʥʠʢ ʩʚʲʨʟʘʥ ʢʲʤ 

ɸʉ 6 ʤʦʥʪʠʨʘʥʘ ʚ ʪʝʭʥʠʯʝʩʢʦ ʧʦʤʝʱʝʥʠʝ ʚ ʢʦʨʧʫʩ 5.  ʉʧʦʨʝʜ ʥʘʧʨʘʚʝʥʠʷʪ ʦʛʣʝʜ ʤʦʱʥʦʩʪʪʘ 

ʠ ʪʦʧʣʦʧʦʜʘʚʘʥʝʪʦ ʥʝ ʩʘ ʜʦʩʪʘʪʲʯʥʠ ʜʘ ʧʦʢʨʠʷʪ ʥʫʞʜʠʪʝ ʥʘ ʩʛʨʘʜʠʪʝ ʢʲʤ ʢʦʠʪʦ ʝ ʧʦʜʚʲʨʟʘʥʘ 

ʩʠʩʪʝʤʘʪʘ. ɼʦʧʲʣʥʠʪʝʣʥʦ ʩʘ ʥʘʣʠʮʝ ʠʟʚʝʩʪʥʦ ʢʦʣʠʯʝʩʪʚʦ ʭʦʨʠʟʦʥʪʘʣʥʠ ʪʨʲʙʥʠ ʫʯʘʩʪʲʮʠ ʙʝʟ 

ʥʝʦʙʭʦʜʠʤʘʪʘ ʪʨʲʙʥʘ ʠʟʦʣʘʮʠʷ ʦʪ ʢʦʷʪʦ ʩʝ ʛʝʥʝʨʠʨʘʪ ʟʘʛʫʙʠ.  

ɺʝʨʪʠʢʘʣʥʠʪʝ ʱʨʘʥʛʦʚʝ ʥʝ ʩʘ ʜʦʩʪʲʧʥʠ, ʥʦ ʩʧʦʨʝʜ ʥʘʣʠʯʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʩʘ ʙʝʟ ʪʦʧʣʠʥʥʘ 

ʠʟʦʣʘʮʠʷ ʥʘ ʪʨʲʙʥʠʪʝ ʧʲʪʠʱʘ. 

ʄʷʨʢʘʪʘ ʧʨʝʜʚʠʞʜʘ ʧʦʩʪʘʚʷʥʝʪʦ ʥʘ 24 ʙʨʦʷ ʩʣʲʥʯʝʚʠ ʢʦʣʝʢʪʦʨʠ ʯʨʝʟ ʢʦʠʪʦ ʱʝ ʩʝ ʧʦʚʠʰʠ 

ʢʦʣʠʯʝʩʪʚʦʪʦ ʪʦʧʣʘ ʚʦʜʘ ʢʦʝʪʦ ʤʦʞʝ ʜʘ ʩʝ ʟʘʪʦʧʣʠ ʠ ʱʝ ʩʝ ʥʘʤʘʣʷʪ ʟʘʛʫʙʠʪʝ ʦʪ 

ʪʨʘʥʩʧʦʨʪʠʨʘʥʝʪʦ ʥʘ ʚʝʯʝ ʟʘʛʨʷʪʘʪʘ ʚʦʜʘ. 

ʅʦʚʘʪʘ ʩʠʩʪʝʤʘ ʝ ʦʪʯʝʣʘ ʧʨʝʜʚʠʜ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʚʲʟʦʙʥʦʚʷʝʤʠ 

ʝʥʝʨʛʠʡʥʠ ʠʟʪʦʯʥʠʮʠ (ʩʣʲʥʯʝʚʘ ʝʥʝʨʛʠʷ), ʟʘ ʟʘʜʦʚʦʣʷʚʘʥʝ ʥʘ ʯʘʩʪ ʦʪ ʥʫʞʜʠʪʝ ʟʘ ɹɻɺ. ɿʘ 

ʤʠʥʠʤʠʟʠʨʘʥʝ ʠʟʧʦʣʟʚʘʥʝʪʦ ʟʘ ʧʦʜʛʨʷʚʘʥʝ ʥʘ ʙʠʪʦʚʘ ʛʦʨʝʱʘ ʚʦʜʘ ʥʘ ʪʦʧʣʠʥʥʘ ʝʥʝʨʛʠʷ, 

ʧʦʣʫʯʘʚʘʥʘ ʦʪ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠ ʠʟʪʦʯʥʠʮʠ, ʩʝ ʧʨʝʜʚʠʞʜʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʩʦʣʘʨʥʦ ʧʦʣʝ. ʊʦʚʘ 

ʧʦʣʝ ʱʝ ʩʝ ʩʲʩʪʦʠ ʦʪ 24ʙʨ. ʩʦʣʘʨʥʠ ʪʝʨʤʘʣʥʠ ʤʦʜʫʣʠ, ʨʘʟʧʦʣʦʞʝʥʠ ʚ ʪʨʠ ʨʝʜʠʮʠ ʧʦ 8ʙʨ. 

ʢʦʣʝʢʪʦʨʠ. ʉʠʩʪʝʤʘʪʘ ʩʝ ʧʨʝʜʚʠʞʜʘ ʜʘ ʙʲʜʝ ʠʥʩʪʘʣʠʨʘʥʘ ʥʘ ʧʦʢʨʠʚʘ ʥʘ ʥʦʚʠʷʪ ʧʝʪʠ ʢʦʨʧʫʩ ʩ 

ʮʝʣ ʜʘ ʩʝ ʤʠʥʠʤʠʟʠʨʘ ʝʩʪʝʩʪʚʝʥʦʪʦ ʟʘʩʝʥʯʚʘʥʝ ʦʪ ʚʠʩʦʢʠʷʪ 11 ʝʪʘʞʝʥ ʪʝʨʘʧʝʚʪʠʯʝʥ ʢʦʨʧʫʩ ʠ 

8 ʝʪʘʞʝʥ ʭʠʨʫʨʛʠʯʥʠʷʪ ʢʦʨʧʫʩ. ʉʦʣʘʨʥʠʪʝ ʤʦʜʫʣʠ ʱʝ ʩʘ ʩ ʧʦʜʚʠʞʥʠ ʧʘʨʘʙʦʣʠʯʥʠ ʨʝʬʣʝʢʪʦʨʠ 

ʠ ʘʚʪʦʤʘʪʠʯʥʘ ʩʣʲʥʮʝ ʩʣʝʜʷʱʘ ʩʠʩʪʝʤʘ. ʊʘʢʲʚ ʪʠʧ ʩʦʣʘʨʥʠ ʝʣʝʤʝʥʪʠ ʛʘʨʘʥʪʠʨʘʪ ʤʘʢʩʠʤʘʣʝʥ 

ʜʦʙʠʚ ʥʘ ʩʣʲʥʯʝʚʘ ʝʥʝʨʛʠʷ, ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʚ ʜʥʠ ʩʲʩ ʩʣʘʙʦ ʠʟʨʘʟʝʥʘ ʩʣʲʥʯʝʚʘ ʘʢʪʠʚʥʦʩʪ. 

ʉʦʣʘʨʥʠʪʝ ʢʦʣʝʢʪʦʨʠ ʱʝ ʩʝ ʨʘʟʧʦʣʦʞʘʪ ʚʲʨʭʫ ʧʣʦʩʢʠʷ ʧʦʢʨʠʚ ʥʘ ʥʘʡ- ʩʝʚʝʨʥʘʪʘ ʟʘʣʘ ʠ ʱʝ ʩʝ 

ʦʨʠʝʥʪʠʨʘʪ ʚ ʶʞʥʘ ʧʦʩʦʢʘ. ɿʘ ʮʝʣʦʛʦʜʠʰʝʥ ʜʦʙʠʚ ʥʘ ʚʲʟʦʙʥʦʚʷʝʤʘ ʝʥʝʨʛʠʷ ʧʘʥʝʣʠʪʝ ʱʝ ʩʝ 

ʤʦʥʪʠʨʘʪ ʧʦʜ ʲʛʲʣ 350, ʩʧʨʷʤʦ ʭʦʨʠʟʦʥʪʘ. 
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ʆʙʦʨʫʜʚʘʥʝʪʦ ʥʘ ʩʠʩʪʝʤʘʪʘ ʝ ʚʲʟʤʦʞʥʦ ʜʘ ʩʝ ʤʦʥʪʠʨʘ ʚ ʪʝʭʥʠʯʝʩʢʦʪʦ ʧʦʤʝʱʝʥʠʝ ʥʘʤʠʨʘʱʦ 

ʩʝ ʜʦ ʢʦʨʧʫʩ 3 ʥʘ ʤʷʩʪʦʪʦ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʚʝʯʝ ʥʝ ʬʫʥʢʮʠʦʥʠʨʘʱʠ ʙʦʡʣʝʨʠ. 

ʇʨʝʜʚʠʞʜʘ ʩʝ ʜʘ ʩʝ ʤʦʥʪʠʨʘʪ ʥʦʚʠ ʠʟʦʣʠʨʘʥʠ ʥʝʨʲʞʜʘʝʤʠ ʠʣʠ ʜʚʦʡʥʦ ʝʤʘʡʣʠʨʘʥʠ ʙʫʬʝʨʥʠ 

ʩʲʜʦʚʝ ʩ ʦʙʝʤ 1500ʣ. ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʩʚʲʨʟʘʥʠ, ʙʝʟ ʚʛʨʘʜʝʥʠ ʥʘʛʨʝʚʥʠ ʩʝʨʧʝʥʪʠʥʠ.  

ʎʠʨʢʫʣʘʮʠʷʪʘ ʱʝ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ, ʧʦʩʨʝʜʩʪʚʦʤ ʮʠʨʢʫʣʘʮʠʦʥʥʘ ʧʦʤʧʘ, ʧʨʠʛʦʜʝʥʘ ʟʘ ʨʘʙʦʪʘ ʚ 

ʩʦʣʘʨʥʠ ʠʥʩʪʘʣʘʮʠʠ, ʧʣʘʩʪʠʥʯʘʪ ʪʦʧʣʦʦʙʤʝʥʠʢ ʠ ʮʠʨʢʫʣʘʮʠʦʥʥʘ ʧʦʤʧʘ ʤʝʞʜʫ ʙʫʬʝʨʠʪʝ ʠ ʊʆ. 

ʉʪʫʜʝʥʘʪʘ ʚʦʜʘ ʝ ʧʨʝʜʚʠʜʝʥʦ ʜʘ ʤʠʥʘʚʘ ʧʨʝʟ ʙʫʬʝʨʠʪʝ ʠ ʩʣʝʜ ʪʦʚʘ ʜʘ ʩʝ ʥʘʩʦʯʠ ʢʲʤ ʊʆ ʥʘ 

ʘʙʦʥʘʪʥʘʪʘ ʩʪʘʥʮʠʷ ʟʘ ʜʘ ʤʦʞʝ ʜʘ ʩʝ ʜʦ ʧʦʜʛʨʝʝ ʜʦ ʥʝʦʙʭʦʜʠʤʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʩʲʛʣʘʩʥʦ 

ʥʦʨʤʘʪʠʚʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ. 

ɼʝʡʩʪʚʠʝʪʦ ʥʘ ʩʠʩʪʝʤʘʪʘ ʱʝ ʝ ʘʙʩʦʣʶʪʥʦ ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ, ʢʘʪʦ ʯʨʝʟ ʢʦʥʪʨʦʣʝʨ ʱʝ ʩʝ ʩʣʝʜʷʪ 

ʭʘʨʘʢʪʝʨʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʨʘʟʣʠʯʥʠ ʪʦʯʢʠ ʥʘ ʠʥʩʪʘʣʘʮʠʷʪʘ. ɸʚʪʦʤʘʪʠʟʠʨʘʥʦʪʦ ʜʝʡʩʪʚʠʝ ʥʘ 

ʠʥʩʪʘʣʘʮʠʷʪʘ ʱʝ ʦʩʠʛʫʨʠ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʤʘʢʩʠʤʘʣʥʦ ʦʧʦʣʟʦʪʚʦʨʷʚʘʥʝ ʥʘ ʩʦʣʘʨʥʠʷ 

ʧʦʪʝʥʮʠʘʣ. 

 ʇʨʝʜʚʠʞʜʘ ʩʝ ʠʟʤʝʨʚʘʥʝ ʥʘ ʮʷʣʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʩʦʣʘʨʥʘ ʝʥʝʨʛʠʷ, ʢʦʝʪʦ ʧʦʩʪʲʧʚʘ ʚ 

ʠʥʩʪʘʣʘʮʠʷʪʘ. 

 ʉʦʣʘʨʥʠʷʪ ʢʨʲʛ ʱʝ ʩʝ ʟʘʧʲʣʥʠ ʩ ʥʝ ʟʘʤʨʲʟʚʘʱ ʬʣʫʠʜ, ʩʦʣʘʨʥʘ ʪʝʯʥʦʩʪ ʢʦʷʪʦ 

ʧʨʝʜʧʘʟʚʘ ʢʘʢʪʦ ʘʙʩʦʨʙʝʨʠʪʝ ʪʘʢʘ ʠ ʦʪʜʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠ ʦʪ ʢʦʨʦʟʠʷ. 

 ʎʷʣʘʪʘ ʪʨʲʙʥʘ ʤʨʝʞʘ ʱʝ ʩʝ ʠʟʛʨʘʜʠ ʦʪ ʤʝʜʥʠ ʪʨʲʙʦʧʨʦʚʦʜʠ. ɺʲʨʭʫ ʚʩʠʯʢʠ 

ʪʨʲʙʦʧʨʦʚʦʜʠ ʱʝ ʩʝ ʧʦʣʦʞʠ ʠʟʦʣʘʮʠʷ ʦʪ ʯʝʨʫʧʢʠ ʤʠʥʝʨʘʣʥʘ ʚʘʪʘ ʩ ŭ=50ʤʤ., ʘ  ʚʲʨʭʫ 

ʠʟʦʣʘʮʠʷʪʘ ʱʝ ʩʝ ʧʦʣʦʞʠ ʟʘʱʠʪʥʘ ʦʙʰʠʚʢʘ ʦʪ ʧʦʮʠʥʢʦʚʘʥʘ ʣʘʤʘʨʠʥʘ. 

 ʀʥʩʪʘʣʘʮʠʷʪʘ ʱʝ ʙʲʜʝ ʦʩʠʛʫʨʝʥʘ, ʯʨʝʟ ʟʘʪʚʦʨʝʥ ʩʦʣʘʨʝʥ ʨʘʟʰʠʨʠʪʝʣʝʥ ʩʲʜ ʠ 

ʧʨʝʜʧʘʟʝʥ ʚʝʥʪʠʣ. ʑʝ ʩʝ ʧʨʝʜʚʠʜʷʪ ʚʩʠʯʢʠ ʥʝʦʙʭʦʜʠʤʠ ʚʝʥʪʠʣʠ ʠ ʪʨʲʙʥʠ ʝʣʝʤʝʥʪʠ (ʬʠʣʪʨʠ, 

ʢʣʘʧʠ, ʦʙʝʟʚʲʟʜʫʰʠʪʝʣʠ ʠ ʜʨʫʛʠ). ʅʘ ʚʩʠʯʢʠ ʚʠʩʦʢʠ ʪʦʯʢʠ ʱʝ ʩʝ ʤʦʥʪʠʨʘʪ ʩʦʣʘʨʥʠ 

ʦʙʝʟʚʲʟʜʫʰʠʪʝʣʠ, ʘ ʥʘ ʚʩʠʯʢʠ ʥʠʩʢʠ ʪʦʯʢʠ - ʜʨʝʥʘʞʥʠ ʚʝʥʪʠʣʠ. ʀʥʩʪʘʣʘʮʠʷʪʘ ʱʝ ʤʦʞʝ ʜʘ 

ʥʘʤʘʣʠ ʜʦ 20% ʦʪ ʛʦʜʠʰʥʠʪʝ ʥʫʞʜʠ ʦʪ ʪʦʧʣʘ ʚʦʜʘ. 

ɼʦʧʲʣʥʠʪʝʣʥʦ ʩʝ ʧʨʝʜʚʠʞʜʘ ʪʦʧʣʦʠʟʦʣʠʨʘʥʝ ʚʩʠʯʢʠ ʪʨʲʙʥʠ ʫʯʘʩʪʲʮʠ ʚ ʟʦʥʠʪʝ ʢʦʠʪʦ ʪʦʚʘ ʥʝ 

ʝ ʠʟʧʲʣʥʝʥʦ ʩ ʤʠʢʨʦʧʦʨʝʩʪʘ ʛʫʤʘ 19 ʤʤ. ʊʦʚʘ ʩʘ ʦʩʥʦʚʥʦ ʬʠʪʠʥʛʠ ʠ ʢʦʣʝʥʘ ʧʦ ʦʩʥʦʚʥʠʪʝ 

ʪʨʲʙʥʠ ʧʲʪʠʱʘ ʚ ʠʥʩʪʘʣʘʮʠʦʥʥʠʪʝ ʧʦʤʝʱʝʥʠʷ ʚ ʢʦʨʧʫʩ 3. 

ˮ͙͙͍͙ͤ͒͊ͭͤ͟Ύͭ ͋ Ό͔͒͗ͭ ͊͘ ͙ͨ͘Ά͔͙͔ͤͤ͡ ͤ͊ ͙͙͔ͦͨͫ͊ͤͭ ͨͦ ͎͔ͦͪ ˿˸˾ ͔ ͍ ͔ͪ͊ͣͪ͘ ͤ͊  58 000 ʣʝʚʘ 

ʙʝʟ ɼɼʉ. 
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8.7.  ȱȽȸ ʈ7 ð ȸɑɜɖɔ ɛɚ Ȯȱȴ - ɠɚɞɚɎɚɗɞɌɔɣəɌ ɔəɝɞɌɗɌɢɔɫ 

ɿʘ ʦʙʝʢʪʘ ʧʦʨʘʜʠ ʛʦʣʷʤʘʪʘ ʧʣʦʱ ʥʝ ʠʟʧʦʣʟʚʘʝʤʠ ʧʦʢʨʠʚʠ ʠ ʧʦʨʘʜʠ ʦʪʣʠʯʥʦʪʦ ʛʝʦʛʨʘʬʩʢʦ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʩʝ ʧʨʝʜʚʠʞʜʘ ʠʥʩʪʘʣʘʮʠʷ ʥʘ ʬʦʪʦʚʦʣʪʘʠʯʥʘ ʠʥʩʪʘʣʘʮʠʷ ʟʘ ʩʦʙʩʪʚʝʥʠ ʥʫʞʜʠ 

ʯʨʝʟ ʢʦʷʪʦ ʱʝ ʤʦʛʘʪ ʜʘ ʩʝ ʧʦʢʨʠʷʪ ʩʨʝʜʥʦ ʛʦʜʠʰʥʦ 15% ʦʪ ʝʣʝʢʪʨʦʝʥʝʨʛʠʷʪʘ ʥʘ ʩʛʨʘʜʘʪʘ. 

ʌʦʪʦʚʦʣʪʘʠʯʥʘʪʘ ʮʝʥʪʨʘʣʘ ʱʝ ʙʲʜʝ ʨʘʟʧʦʣʦʞʝʥʘ ʥʘ ʪʨʠʪʝ ʧʦʢʨʠʚʘ ʥʘ ʩʛʨʘʜʘʪʘ ʩʲʦʪʚʝʪʥʦ 

ʢʦʨʧʫʩ 2/3/4 ʠ ʱʝ ʙʲʜʘʪ ʦʨʘʟʤʝʨʝʥʠ ʚ ʪʝʭʥʠʯʝʩʢʘ ʬʘʟʘ ʩʧʦʨʝʜ ʥʦʩʠʤʦʩʪʪʘ ʥʘ ʢʦʥʩʪʨʫʢʮʠʷʪʘ 

ʠ ʧʨʘʢʪʠʯʝʩʢʘʪʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʠʥʩʪʘʣʘʮʠʷʪʘ. ʆʙʱʠʷʪ ʢʘʧʘʮʠʪʝʪ ʝ ʦʨʘʟʤʝʨʝʥ 

ʥʘ ʙʘʟʘ ʥʘ ʠʟʯʠʩʣʝʥʦʪʦ ʝʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʥʘ ʩʛʨʘʜʘʪʘ ʦʪ ʤʝʜʠʮʠʥʩʢʠʪʝ ʫʨʝʜʠ ʠ 

ʦʩʚʝʪʣʝʥʠʝʪʦ ( ʩʣʝʜ ʧʨʠʣʘʛʘʥʝ ʥʘ ɽʉʄ) ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʜʘ ʧʦʢʨʠʚʘʥʝ ʥʦʨʤʘʪʠʚʥʠʪʝ 

ʠʟʠʩʢʚʘʥʠʷʪʘ (ʢʣʘʩ ʉ ʥʘ ʩʛʨʘʜʘʪʘ). ʅʝʦʙʭʦʜʠʤʦʪʦ ʛʦʜʠʰʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʪ ʬʦʪʦʚʦʣʪʘʠʯʥʘʪʘ 

ʠʥʩʪʘʣʘʮʠʷ ʝ ʚ ʨʘʤʢʠʪʝ 260 000 kWh  ʢʦʝʪʦ ʩʧʦʨʝʜ ʛʝʦʛʨʘʬʩʢʦʪʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʠ 

ʥʘʧʨʘʚʝʥʘʪʘ ʧʨʝʜʚʘʨʠʪʝʣʥʘ ʩʠʤʫʣʘʮʠʷ ʩʝ ʨʘʚʥʷʚʘ ʥʘ ʠʥʩʪʘʣʘʮʠʷ ʦʪ 200kWp.  

ʇʨʠ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ɺɽʀ ʠʥʩʪʘʣʘʮʠʷʪʘ ʩʣʝʜʚʘ ʜʘ ʩʝ ʩʧʘʟʷʪ ʩʲʦʪʚʝʪʥʦ: 

¶ ʅʘʨʝʜʙʘ ˉ3 ʟʘ ʫʩʪʨʦʡʩʪʚʦʪʦ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʠʪʝ ʫʨʝʜʙʠ ʠ ʝʣʝʢʪʨʦʧʨʦʚʦʜʥʠʪʝ ʣʠʥʠʠ 
(ɼɺ ʙʨ.90 ʠ ʙʨ.91/2004ʛ.); 

¶ ʅʘʨʝʜʙʘ  ˉ2  ʟʘ  ʧʨʦʪʠʚʦʧʦʞʘʨʥʠʪʝ  ʩʪʨʦʠʪʝʣʥʦ  -  ʪʝʭʥʠʯʝʩʢʠ  ʥʦʨʤʠ  (ɼɺ  ʙʨ.58/1987ʛ.;  
ʠʟʤ.  ʠ ʜʦʧ., ɼɺ ʙʨ.33/1994ʛ.); 

¶ ʅʘʨʝʜʙʘ  ˉ4  ʦʪ  21  ʄʘʡ  2001ʛ.  ʟʘ  ʦʙʭʚʘʪʘ  ʠ  ʩʲʜʲʨʞʘʥʠʝʪʦ  ʥʘ  ʠʥʚʝʩʪʠʮʠʦʥʥʠʪʝ  
ʧʨʦʝʢʪʠ  (ɼɺ ʙʨ.51/2001ʛ.); 

¶ ʇʨʘʚʠʣʘ ʟʘ ʧʨʦʝʢʪʠʨʘʥʝ ʥʘ ʬʦʪʦʚʦʣʪʘʠʯʥʠ ʩʠʩʪʝʤʠ ʠ ʜʨ.  

ɺʩʠʯʢʠ  ʠʟʤʝʥʝʥʠʷ  ʠ  ʜʦʧʲʣʥʝʥʠʷ  ʚ  ʧʨʘʚʠʣʥʠʮʠʪʝ  ʠ  ʥʦʨʤʘʪʠʚʠʪʝ,  ʦʪʥʘʩʷʱʠ  ʩʝ  ʜʦ  ʪʦʟʠ  

ʚʠʜ ʩʪʨʦʠʪʝʣʩʪʚʦ  ʧʦ  ʚʨʝʤʝ  ʥʘ  ʠʟʧʲʣʥʝʥʠʝ  ʥʘ  ʦʙʝʢʪʘ  ʩʘ  ʘʙʩʦʣʶʪʥʦ  ʟʘʜʲʣʞʠʪʝʣʥʠ  ʟʘ  

ʩʪʨʦʠʪʝʣʷ  ʠ ʠʥʚʝʩʪʠʪʦʨʘ. 

ɽʣʝʢʪʨʦ ʠʥʩʪʘʣʘʮʠʦʥʥʠʪʝ  ʤʘʪʝʨʠʘʣʠ,  ʠʟʧʦʣʟʚʘʥʠ  ʧʨʠ  ʠʟʧʲʣʥʝʥʠʝ  ʥʘ  ʧʨʦʝʢʪʘ  ʢʘʪʦ  

ʬʦʪʦʚʦʣʪʘʠʯʥʠ  ʤʦʜʫʣʠ,  ʠʥʚʝʨʪʦʨʠ,  ʝʣ.  ʘʧʘʨʘʪʠ,  ʢʘʙʝʣʠ,  ʢʘʢʪʦ  ʠ  ʧʨʠʥʘʜʣʝʞʥʦʩʪʠʪʝ  ʢʲʤ  

ʪʷʭ  ʪʨʷʙʚʘ  ʜʘ ʦʪʛʦʚʘʨʷʪ  ʥʘ  ʠʟʠʩʢʚʘʥʠʷʪʘ  ʥʘ  ɹɼʉ,  ʭʘʨʤʦʥʠʟʠʨʘʥʠ  ʝʚʨʦʧʝʡʩʢʠ ʩʪʘʥʜʘʨʪʠ 

ʠ  ʧʨʠ  ʜʦʩʪʘʚʢʘ  ʜʘ  ʙʲʜʘʪ ʧʨʠʜʨʫʞʝʥʠ ʩʲʩ ʩʲʦʪʚʝʪʥʠʪʝ ʩʝʨʪʠʬʠʢʘʪʠ ʠ ʜʝʢʣʘʨʘʮʠʠ ʟʘ 

ʩʲʦʪʚʝʪʩʪʚʠʝ. 

ʇʨʝʜʚʘʨʠʪʝʣʥʘʪʘ ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʌʦʪʦʚʦʣʪʘʠʯʥʘʪʘ ʮʝʥʪʨʘʣʘ  ʝ ʧʨʝʜʚʠʜʝʥʦ ʜʘ ʙʲʜʝ 

ʧʨʠʩʲʝʜʠʥʝʥʘ ʢʲʤ ʨʘʟʧʨʝʜʝʣʠʪʝʣʥʘ ʫʨʝʜʙʘ ʅʅ ʧʨʠ ʦʙʝʢʪʘ. ɽʥʝʨʛʠʷʪʘ ʜʦʙʠʚʘʥʘ ʦʪ 

ʮʝʥʪʨʘʣʘʪʘ ʱʝ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʩʦʙʩʪʚʝʥʠ ʥʫʞʜʠ ʥʘ ʦʙʝʢʪʘ. 

ɺʩʠʯʢʠ  ʤʦʜʫʣʠ  ʱʝ  ʩʘ  ʠʟʨʘʙʦʪʝʥʠ  ʧʨʠ  ʢʦʥʪʨʦʣʠʨʘʥʠ  ʧʨʦʠʟʚʦʜʩʪʚʝʥʠ  ʧʨʦʮʝʩʠ,  ʩʲʩ 

ʩʲʩʪʘʚʥʠ  ʯʘʩʪʠ  ʠ  ʤʘʪʝʨʠʘʣʠ  ʦʪ  ʥʘʡ-ʚʠʩʦʢʦ  ʢʘʯʝʩʪʚʦ.  ʊʦʚʘ  ʧʦʟʚʦʣʷʚʘ  ʥʘ  ʜʦʩʪʘʚʯʠʮʠʪʝ  

ʜʘ ʜʘʜʘʪ  ʛʘʨʘʥʮʠʷ  ʦʪ  ʦʢʦʣʦ  25  ʛʦʜʠʥʠ  ʟʘ  ʩʚʦʠʪʝ  ʤʦʜʫʣʠ  ʧʨʠ  80%  ʦʪ  ʤʦʱʥʦʩʪʪʘ,  ʫʢʘʟʘʥʘ  

ʥʘ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʘʪʘ ʣʝʧʝʥʢʘ.   ʇʲʨʚʠʷʪ  ʢʦʤʧʦʥʝʥʪ  ʥʘ  ʛʝʥʝʨʘʪʦʨʥʘʪʘ  ʧʨʘʚʦ ʪʦʢʦʚʘ  

ʩʪʨʘʥʘ  ʩʘ  ʬʦʪʦʚʦʣʪʘʠʯʥʠʪʝ ʤʦʜʫʣʠ. ʊʝ ʧʨʝʦʙʨʘʟʫʚʘʪ ʩʚʝʪʣʠʥʥʘʪʘ ʝʥʝʨʛʠʷ ʚ ʝʣʝʢʪʨʠʯʝʩʢʘ. 

ʊʦʢʘ, ʢʦʡʪʦ ʪʝ ʛʝʥʝʨʠʨʘʪ ʝ ʧʦʩʪʦʷʥʝʥ ʠ ʟʘʚʠʩʠ ʦʪ ʩʠʣʘʪʘ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʘʪʘ ʨʘʜʠʘʮʠʷ. 

ʌʦʪʦʚʦʣʪʘʠʯʥʠʪʝ ʤʦʜʫʣʠ ʩʝ ʩʚʲʨʟʚʘʪ ʢʲʤ ʠʥʚʝʨʪʦʨʠ.   ʇʨʠ  ʠʟʛʨʘʞʜʘʥʝʪʦ  ʥʘ  

ʬʦʪʦʚʦʣʪʘʠʯʥʘʪʘ  ʠʥʩʪʘʣʘʮʠʷ  ʱʝ  ʩʝ  ʧʨʝʜʚʠʞʜʘ  ʠʟʧʦʣʟʚʘʥʝʪʦ  ʥʘ ʧʦʣʠʢʨʠʩʪʘʣʥʠ ʤʦʜʫʣʠ.  
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ɽʥʝʨʛʠʡʥʠʷʪ ʜʦʙʠʚ ʥʘ ʠʥʩʪʘʣʘʮʠʷʪʘ ʝ ʢʘʣʢʫʣʠʨʘʥ ʥʘ ʙʘʟʘ 754 ʬʦʪʦʚʦʣʪʘʠʯʥʠ ʧʦʣʠʢʨʠʩʪʘʣʥʠ 

ʤʦʜʫʣʠ ʩ ʥʦʤʠʥʘʣʥʘ ʤʦʱʥʦʩʪ 265Wp ʠ ʦʙʱʘ ʠʥʩʪʘʣʠʨʘʥʘ ʤʦʱʥʦʩʪ 200kWp, ʪʠʧʘ  ʠʤ  ʩʣʝʜʚʘ 

ʜʘ ʩʝ  ʦʧʨʝʜʝʣʠ  ʩʣʝʜ ʠʟʙʦʨ ʥʘ ʠʟʧʲʣʥʠʪʝʣ ʠ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʠʥʚʝʩʪʠʮʠʦʥʝʥ ʧʨʦʝʢʪ. 

 

  

 

ʉ ʦʛʣʝʜ ʦʮʝʥʷʚʘʥʝ ʥʘ ʩʧʝʩʪʷʚʘʥʠʷʪʘ ʥʘ ʬʦʪʦʚʦʣʪʘʠʯʥʘʪʘ ʠʥʩʪʘʣʘʮʠʷ ʢʦʠʪʦ ʩʘ ʥʝʧʨʝʢʠ ( ʥʝ 

ʩʝ ʧʨʝʤʘʭʚʘʪ ʩʲʦʨʲʞʝʥʠʷ ʠʣʠ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʪʝʭʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ) ʧʦ ʩʤʠʩʲʣʘ ʥʘ 

ʝʥʝʨʛʠʡʥʠʪʝ ʠʟʯʠʩʣʝʥʠʷ   ʚ EAB 1.0 ʦʪ ʪ.6 ʚ ʧʨʠʣʦʞʝʥʘʪʘ ʧʦ ʛʦʨʝ ʠʟʚʘʜʢʘ ʩʣʝʜʚʘ ʜʘ ʩʝ ʥʘʤʘʣʠ 
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ʝʥ. ʂʦʥʩʫʤʘʮʠʷ ʟʘ ʝʣ. ʪʦʢ ʩʲʩ ʟʘʣʦʞʝʥʘʪʘ ʚʲʚ ɽʉʄ 7 ʠ ʧʨʠʣʦʞʝʥʘʪʘ ʧʨʝʜʚʘʨʠʪʝʣʥʘʪʘ 

ʩʠʤʫʣʘʮʠʷ ʧʦ -ʛʦʨʝ.   

 

 

ˮ͙͙͍͙ͤ͒͊ͭͤ͟Ύͭ ͋Ό͔͒͗ͭ ͊͘ ͙ͨ͘Ά͔͙͔ͤͤ͡ ͤ͊ ͙͙͔ͦͨͫ͊ͤͭ ͨͦ ͎͔ͦͪ ˿˸˾ ͔ ͍ ͔ͪ͊ͣͪ͘ ͤ͊   522 ллл ͍͡Φ 

͔͋͘ ˨˨˿Φ 

8.8.  ȱȽȸ ʈ8 ð ȸɑɜɖɔ ɛɚ ɚɝɎɑɞɗɑəɔɑ 

ʆʪ 13.04.2012 ʛ. ʚʣʠʟʘ ʚ ʩʠʣʘ ʝʚʨʦʧʝʡʩʢʘʪʘ ʜʠʨʝʢʪʠʚʘ, ʩʲʛʣʘʩʥʦ ʢʦʷʪʦ ʥʝ ʩʝ ʜʦʧʫʩʢʘ 

ʧʨʠʣʦʞʝʥʠʝʪʦ ʠ ʧʨʦʜʘʞʙʘʪʘ ʥʘ ʣʫʤʠʥʝʩʮʝʥʪʥʠ ʦʩʚʝʪʠʪʝʣʠ ʩ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠ ʜʨʦʩʝʣʠ, ʪ.ʝ. 

ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʦʩʚʝʪʠʪʝʣʠ ʩʘʤʦ ʩ ɽʇʈɸ  ʫʧʨʘʚʣʝʥʠʝ. ɺ ʧʨʝʨʘʙʦʪʝʥʠʷ ʩʪʘʥʜʘʨʪ ʩʝ 

ʚʲʚʝʞʜʘ ʩʣʝʜʥʦʪʦ ʧʨʘʚʠʣʦ: ñʆʩʚʝʪʠʪʝʣʥʘʪʘ ʫʨʝʜʙʘ ʪʨʷʙʚʘ ʜʘ ʨʝʘʣʠʟʠʨʘ ʥʝʦʙʭʦʜʠʤʠʪʝ 

ʦʩʚʝʪʝʥʦʩʪʠ ʚ ʜʘʜʝʥ ʦʙʝʢʪ, ʙʝʟ ʥʝʧʨʦʜʫʢʪʠʚʥʦ ʠʟʨʘʟʭʦʜʚʘʥʝ ʥʘ ʝʥʝʨʛʠʷ. ʇʨʠ ʪʦʚʘ ʝ ʚʘʞʥʦ ʜʘ 

ʥʝ ʩʝ ʜʦʧʫʩʢʘ ʚʣʦʰʘʚʘʥʝ ʥʘ ʟʨʠʪʝʣʥʠʪʝ (ʢʦʣʠʯʝʩʪʚʝʥʠ ʠ ʢʘʯʝʩʪʚʝʥʠ) ʬʫʥʢʮʠʠ ʝʜʠʥʩʪʚʝʥʦ ʩ 

ʮʝʣ ʠʢʦʥʦʤʠʷ ʥʘ ʝʥʝʨʛʠʷ. ʊʦʚʘ ʠʟʠʩʢʚʘ ʧʦʜʭʦʜʷʱʠ ʩʠʩʪʝʤʠ ʟʘ ʦʩʚʝʪʣʝʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʠ 

ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʝʩʪʝʩʪʚʝʥʘʪʘ ʩʚʝʪʣʠʥʘ.ò 

ʇʨʠʯʠʥʘʪʘ ʟʘ ʧʦʜʦʙʥʦ ʠʟʠʩʢʚʘʥʝ ʝ ʯʝ ʟʘʛʫʙʘʪʘ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʠʷ ʚ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠʪʝ 

ʜʨʦʩʝʣʠ ʝ ʦʢʦʣʦ 30%.  

         ʆʩʚʝʥ ʪʦʚʘ ʜʦʙʠʚʘ ʥʘ ʩʚʝʪʣʠʥʝʥ ʧʦʪʦʢ ʟʘ ʝʜʠʥʠʮʘ ʤʦʱʥʦʩʪ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 

ʩʪʘʥʜʘʨʪʥʠʪʝ ʣʫʤʠʥʝʩʮʝʥʪʥʠ ʪʨʲʙʠ ï ʊ8, ʢʘʪʦ ʩʚʝʪʣʠʥʝʥ ʠʟʪʦʯʥʠʢ ʝ ʦʢʦʣʦ 45 lm/W, ʘ ʧʨʠ 

ʟʘʤʷʥʘʪʘ ʠʤ ʩ LED ʝʢʚʠʚʘʣʝʥʪʘ ʠʤ ï ʩʚʝʪʣʠʥʥʠʷ ʜʦʙʠʚ ʝ ʧʦʯʪʠ ʜʚʦʡʥʦ ʧʦ-ʚʠʩʦʢ å 90 lm/W  

  

ʇʦʪʨʝʙʥʘ 

ʝʥʝʨʛʠʷ 

ʉʧʝʮʠʬʠʯʝʥ 

ʨʘʟʭʦʜ ɽʥʝʨʛʦʥʦʩʠʪʝʣ ʂʦʝʬʠʮʠʝʥʪ 

ʇʲʨʚʠʯʥʘ 

ʝʥʝʨʛʠʷ ʂʦʝʬʠʮʠʝʥʪ 

ɽʢʦʣʦʛʠʯʝʥ 

ʝʢʚʠʚʘʣʝʥʪ 

ʆʪʦʧʣʝʥʠʝ 218355 19,3     25,08   63,32 

ʆʪʦʧʣʝʥʠʝ ʝʥʝʨʛʦʥʦʩʠʪʝʣ 1 218355 19,3 ɸʙʦʥʘʪʥʘ ʩʪʘʥʮʠʷ 1,3 283861,5 290 63,32 

ɺʝʥʪʠʣʘʮʠʷ 26794 2,4 ʝʣʝʢʪʨʦʝʥʝʨʛʠʷ 3 80382 819 21,94 

ɹɻɺ ʚʩʠʯʢʦ 477049 42,1           

ɹɻɺ ɸʉ 374189 33,1 ɸʙʦʥʘʪʥʘ ʩʪʘʥʮʠʷ 1,3 486445,804 290 108,51 

ɹɻɺ ʝʣʝʢʪʨʠʯʝʩʪʚʦ 102860 9,1 ʝʣʝʢʪʨʦʝʥʝʨʛʠʷ 3 308579,76 819 84,24 

ɺʝʥʪʠʣʘʪʦʨʠ 94071 8,3 ʝʣʝʢʪʨʦʝʥʝʨʛʠʷ 3 282213 819 77,04 

ʆʩʚʝʪʣʝʥʠʝ 222417 19,70 ʝʣʝʢʪʨʦʝʥʝʨʛʠʷ 3 667251 819 182,16 

ʈʘʟʥʠ  924846 81,7 ʝʣʝʢʪʨʦʝʥʝʨʛʠʷ 3 2774538 819 757,45 

ʆʙʱʦ 2440581       4883271,1 ʂʣʘʩ   

  215,6       431,5 D 1294,7 

 

  

ʇʦʪʨʝʙʥʘ 

ʝʥʝʨʛʠʷ 

ʉʧʝʮʠʬʠʯʝʥ 

ʨʘʟʭʦʜ ɽʥʝʨʛʦʥʦʩʠʪʝʣ ʂʦʝʬʠʮʠʝʥʪ 

ʇʲʨʚʠʯʥʘ 

ʝʥʝʨʛʠʷ ʂʦʝʬʠʮʠʝʥʪ 

ɽʢʦʣʦʛʠʯʝʥ 

ʝʢʚʠʚʘʣʝʥʪ 

ʆʪʦʧʣʝʥʠʝ 218355 19,3     25,08   63,32 

ʆʪʦʧʣʝʥʠʝ ʝʥʝʨʛʦʥʦʩʠʪʝʣ 1 218355 19,3 ɸʙʦʥʘʪʥʘ ʩʪʘʥʮʠʷ 1,3 283861,5 290 63,32 

ɺʝʥʪʠʣʘʮʠʷ 26794 2,4 ʝʣʝʢʪʨʦʝʥʝʨʛʠʷ 3 80382 819 21,94 

ɹɻɺ ʚʩʠʯʢʦ 477049 42,1           

ɹɻɺ ɸʉ 374189 33,1 ɸʙʦʥʘʪʥʘ ʩʪʘʥʮʠʷ 1,3 486445,804 290 108,51 

ɹɻɺ ʝʣʝʢʪʨʠʯʝʩʪʚʦ 102860 9,1 ʝʣʝʢʪʨʦʝʥʝʨʛʠʷ 3 308579,76 819 84,24 

ɺʝʥʪʠʣʘʪʦʨʠ 94071 8,3 ʝʣʝʢʪʨʦʝʥʝʨʛʠʷ 3 282213 819 77,04 

ʆʩʚʝʪʣʝʥʠʝ 222417 19,7 ʝʣʝʢʪʨʦʝʥʝʨʛʠʷ 3 667251 819 182,16 

ʈʘʟʥʠ ʚʣʠʷʝʱʠ 662399 58,5 ʝʣʝʢʪʨʦʝʥʝʨʛʠʷ 3 1987197 819 542,50 

ʆʙʱʦ 2178134       4095930,1 ʂʣʘʩ   

  192,4       361,9 C 1079,7 
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        ʊʦʚʘ ʦʟʥʘʯʘʚʘ, ʯʝ ʠʢʦʥʦʤʠʷʪʘ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʘ ʝʥʝʨʛʠʷ ʧʨʠ ʟʘʤʷʥʘ ʥʘ ʦʩʚʝʪʠʪʝʣʥʠ ʪʝʣʘ 

ʩ ʣʫʤʠʥʝʩʮʝʥʪʥʠ ʣʘʤʧʠ /ʃʃ/ ʩʲʩ ʩʪʘʥʜʘʨʪʥʠ ʜʨʦʩʝʣʠ ï ʩ LED ʝʢʚʠʚʘʣʝʥʪʘ ʠʤ, ʧʨʘʢʪʠʯʝʩʢʠ 

ʜʦʩʪʠʛʘ ʜʦ ʠ ʥʘʜ 70%. 

ʇʨʝʜʚʠʞʜʘ ʩʝ ʧʦʜʤʷʥʘ ʥʘ ʣʫʤʠʥʝʩʮʝʥʪʥʠʪʝ ʦʩʚʝʪʠʪʝʣʥʠ ʪʝʣʘ ʩ ʥʦʚʠ ʤʘʣʦʤʦʱʥʠ LED 

ʦʩʚʝʪʠʪʝʣʥʠ ʪʝʣʘ ʩʧʨʷʤʦ ʪʷʭʥʘʪʘ ʤʦʱʥʦʩʪ. ʄʷʨʢʘʪʘ ʢʘʩʘʝ ʚʩʠʯʢʠ ʦʩʚʝʪʠʪʝʣʥʠ ʪʝʣʘ ʚ ʦʙʱʠʪʝ 

ʯʘʩʪʠ ʠ ʢʘʙʠʥʝʪʠʪʝ ʥʘ ʩʛʨʘʜʠʪʝ. 

ʄʷʨʢʘʪʘ ʱʝ ʜʦʚʝʜʝ ʜʦ ʨʝʜʫʮʠʨʘʥʝ ʥʘ ʦʙʱʘʪʘ ʠʥʩʪʘʣʠʨʘʥʘ ʤʦʱʥʦʩʪ ʥʘ ʦʩʚʝʪʠʪʝʣʥʘʪʘ 

ʠʥʩʪʘʣʘʮʠʷ ʩ ʥʘʜ 45%. ʇʨʠʙʣʠʟʠʪʝʣʥʠʪʝ ʢʦʣʠʯʝʩʪʚʘ ʟʘ ʧʦʜʤʷʥʘ ʩʘ ʦʧʠʩʘʥʠ ʧʦ-ʜʦʣʫ: 

ˉ ʊʠʧ ʦʩʚʝʪʠʪʝʣʥʦ ʪʷʣʦ  ʟʘ ʧʦʜʤʷʥʘ ʂʦʣʠʯʝʩʪʚʦ 

- - ʙʨ. 

1 ʃʆʊ 4ʭ18 1750 

2 ʃʆʊ 1ʭ18 36 

3 ʃʆʊ 2ʭ36 349 

4 ʃʆʊ 3ʭ36 31 

5 ʃʆʊ 1ʭ11 41 

6 ʃʆʊ 1ʭ22 118 

 

ʆʢʦʥʯʘʪʝʣʥʠʪʝ ʙʨʦʡʢʠ ʟʘ ʧʦʜʤʷʥʘ ʩʣʝʜʚʘ ʜʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʩʣʝʜ ʠʟʛʦʪʚʷʥʝ ʥʘ ʨʘʙʦʪʝʥ ʧʨʦʝʢʪ 

ʧʦ ʯʘʩʪ ɽʣʝʢʪʨʠʯʝʩʢʘ. 

ˮ͙͙͍͙ͤ͒͊ͭͤ͟Ύͭ ͋ Ό͔͒͗ͭ ͊͘ ͙ͨ͘Ά͔͙͔ͤͤ͡ ͤ͊ ͙͙͔ͦͨͫ͊ͤͭ ͨͦ ͎͔ͦͪ ˿˸˾ ͔ ͍ ͔ͪ͊ͣͪ͘ ͤ͊  364 000 ʣʝʚʘ 

ʙʝʟ ɼɼʉ. 

  

ʇʨʝʜʚʠʜʝʥʠʪʝ ɽʉʄ, ʪʝʭʥʠʪʝ ʧʨʠʙʣʠʟʠʪʝʣʥʠ ʢʦʣʠʯʝʩʪʚʘ ʠ ʙʶʜʞʝʪ ʥʝ ʟʘʤʝʩʪʚʘʪ 

ʠʟʛʦʪʚʷʥʝʪʦ ʥʘ ʠʥʚʝʩʪʠʮʠʦʥʝʥ ʧʨʦʝʢʪ ʩ ʧʦʜʨʦʙʥʘ ʪʝʭʥʠʯʝʩʢʘ ʩʧʝʮʠʬʠʢʘʮʠʷ. ɿʘ ʚʩʷʢʘ 

ʦʪ ʧʨʝʜʚʠʜʝʥʠʪʝ ʉʄʈ ʩʣʝʜʚʘ ʜʘ ʩʝ ʠʟʛʦʪʚʠ ʠ ʦʜʦʙʨʠ ʢʦʥʢʨʝʪʥʦ ʧʨʦʝʢʪʥʦ ʨʝʰʝʥʠʝ ʦʪ 

ʧʨʘʚʦʩʧʦʩʦʙʥʠ ʩʧʝʮʠʘʣʠʩʪʠ ʚ ʩʲʦʪʚʝʪʥʘʪʘ ʦʙʣʘʩʪ! 
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9.  ȾȱɁȹȴȶȺ ð ȴȶȺȹȺȸȴɃȱȽȶȬ ȺɂȱȹȶȬ  

9.1.  ȻɌɖɑɞ 1 

ɿʘ ʩʛʨʘʜʘʪʘ ʩʘ ʨʘʟʨʘʙʦʪʝʥʠ ʜʚʘ ʧʘʢʝʪʘ ʤʝʨʢʠ ʯʨʝʟ ʢʦʠʪʦ ʜʘ ʩʝ ʦʮʝʥʠ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʧʦʩʪʠʛʘʥʝ 

ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʝʥʝʨʛʠʡʥʘ ʝʬʝʢʪʠʚʥʦʩʪ. ʇʘʢʝʪ ʚʢʣʶʯʚʘ ɽʉʄ 1 ʜʦ ɽʉʄ 8 ʙʝʟ ɽʉʄ 7. 

 

 

ʇʨʠʣʘʛʘʥʝʪʦ ʥʘ ʧʘʢʝʪ 1 ʱʝ ʜʦʚʝʜʝ ʩʛʨʘʜʘʪʘ ʜʦ ʝʥʝʨʛʠʝʥ ʢʣʘʩ D ʩʲʛʣʘʩʥʦ ʧʨʠʣʦʞʝʥʠʪʝ ʜʘʥʥʠ 

ʢʲʤ ɽʉʄ 7 ʠ ʩʨʦʢʲʪ ʟʘ ʦʪʢʫʧʚʘʥʝ ʥʘ ʤʝʨʢʠʪʝ ʱʝ ʙʲʜʝ 10,01 ʛʦʜʠʥʠ: 

 

˥͙͍ͦͪͦ

˩͔ͭͪͦ͟͡

͔͔͎͙ͤͪΎ ˩͡Φ ͔͔͎͙ͤͪΎ˻͋΅ ͨͪͦͼ͔ͤͭˮ͍͔͙ͤͫͭͼ͙Ύ˽͔;͊͋͊͡

˿ͪͦ͟ ͤ͊ 

͍͔ͦͭͯͨͯ͊ͤ͟

- - kWh kWh kWh kWh kWh % ͍͡Φ ͍͡Φ ͎ͦ͒Φ

˩˿˸ Ѕмˮ ͦ͊͘͡ͼ͙Ύ ͤ͊ ͍Άͤ΄͙ͤ ͔͙ͫͭͤ1540038 1784486 2704337 477578 142609 18,65 666831 66728 9,99

˩˿˸ Ѕнˮͦ͊͘͡ͼ͙Ύ ͤ͊ ͙͍ͨͦͪ͟1540038 1784486 2981958 263802 78764 10,30 360439 36857 9,78

˩˿˸ Ѕоˮ ͦ͊͘͡ͼ͙Ύ ͤ͊ ͨͦ͒1540038 1784486 3298715 19873 5936 0,78 27800 2777 10,01

˩˿˸ Ѕп

˩˿˸ ͫπ͙ͣ ͊͘ 

͔͙͔ͦͭͦͨͤ͡κ͍͔͙ͤͭ͊͡ͼ͙Ύ1540038 1784486 3257710 66814 2,01 51000 5345 9,54

˩˿˸ Ѕр

˩˿˸ ͨͦ ͙͙ͨͪ͋ͦͪ ͊͘ ͙͔͍͔ͣͪ͊ͤ͘Σ 

ͦͤͭͪͦ͟͡ ͙ ͍͔͙͔ͯͨͪ͊ͤ͡
1540038 1784486 50799 1,53 59000 4064 14,52

˩˿˸ Ѕс˩˿˸ ͨͦ ˣ˥ˤ ͫπͣ͊ 1540038 1784486 72118 2,17 58000 5769 10,05

˩˿˸ Ѕу˸ ͔͙ͪ͟ ͨͦ ͍͔͔͙͔ͦͫͭͤ͡ 1784486 1599414 185072 10,37 364000 37014 9,83

1540038 1784486 950984 412381 41,01 1587070 158555 10,01˻͋΅ͦ 

Ѕ ˹͙͔͍͙͔͊ͣͤͦ͊ͤ ͤ͊ ˩˿˸

˿Ά΅͔͍͍ͫͭͯ͊΅ͦ

͔͙͔ͨͦͦ͗ͤ͡

˿͔͒͡ ˩˿˸

ˮ͙ͦͤͦͣ͟Ύ ˢ͙ͤ͊͘͡

́ͦͨ͡Φ

˥͙͍ͦͪͦ

˩͔͔ͭͪͦͤ͟͡

͔͎͙ͪΎ ˥͙͍ͦͪͦ˩͡Φ ͔͔͎͙ͤͪΎ˻͋΅ ͨͪͦͼ͔ͤͭ

˩͎͙ͦͦ͟͡;͔ͤ 

͔ͺ͔ͭ͟

- - kWh kWh kWh kWh kWh % g CO2 / kWh g CO2 / kWh ͭͦͤ͊ /h2

˩˿˸ Ѕмˮ ͦ͊͘͡ͼ͙Ύ ͤ͊ ͍Άͤ΄͙ͤ ͔͙ͫͭͤ1540038 1784486 2704337 477578 142609 18,65 290 819 255,29

˩˿˸ Ѕоˮ ͦ͊͘͡ͼ͙Ύ ͤ͊ ͙͍ͨͦͪ͟1540038 1784486 2981958 263802 78764 10,30 290 819 141,01

˩˿˸ Ѕнˮ ͦ͊͘͡ͼ͙Ύ ͤ͊ ͨͦ1͒540038 1784486 3298715 19873 5936 0,78 290 819 10,62

˩˿˸ Ѕр

˩˿˸ ͫπ͙ͣ ͊͘ 

͔͙͔ͦͭͦͨͤ͡κ͍͔͙ͤͭ͊͡ͼ͙Ύ1540038 1784486 3257710 66814 0 2,01 290 0 19,38

˩˿˸ Ѕу

˩˿˸ ͨͦ ͙͙ͨͪ͋ͦͪ ͊͘ 

͙͔͍͔ͣͪ͊ͤ͘Σ ͦͤͭͪͦ͟͡ ͙ 

͍͔͙͔ͯͨͪ͊ͤ͡ 1540038 1784486 3273725 50799 0 1,53 290 0 14,73

˩˿˸ Ѕф˩ ˿˸ ͨͦ ˣ˥ˤ ͫπͣ1͊540038 1784486 3252406 72118 0 2,17 290 0 20,91

˩˿˸ Ѕр˸ ͔͙ͪ͟ ͨͦ ͍͔͔͙͔ͦͫͭͤ͡0 1784486 1599414 0 185072 10,37 0 819 151,57

1540038 1784486 1961159 950984 412381 41,01 613,53˻͋΅ͦ 

Ѕ ˹͙͔͍͙͔͊ͣͤͦ͊ͤ ͤ͊ ˩˿˸

˿Ά΅͔͍͍ͫͭͯ͊΅ͦ

͔͙͔ͨͦͦ͗ͤ͡

˿͔͒͡ ˩˿˸

ˮ͙ͦͤͦͣ͟Ύ ˢ͙ͤ͊͘͡

˩͎͙ͦͦ͟͡;͔ͤ ͔͍͙͍͔͊ͤͭ͟͡

  

ʇʦʪʨʝʙʥʘ 

ʝʥʝʨʛʠʷ 

ʉʧʝʮʠʬʠʯʝʥ 

ʨʘʟʭʦʜ ɽʥʝʨʛʦʥʦʩʠʪʝʣ ʂʦʝʬʠʮʠʝʥʪ 

ʇʲʨʚʠʯʥʘ 

ʝʥʝʨʛʠʷ ʂʦʝʬʠʮʠʝʥʪ 

ɽʢʦʣʦʛʠʯʝʥ 

ʝʢʚʠʚʘʣʝʥʪ 

ʆʪʦʧʣʝʥʠʝ 218355 19,3     25,08   63,32 

ʆʪʦʧʣʝʥʠʝ ʝʥʝʨʛʦʥʦʩʠʪʝʣ 1 218355 19,3 ɸʙʦʥʘʪʥʘ ʩʪʘʥʮʠʷ 1,3 283861,5 290 63,32 

ɺʝʥʪʠʣʘʮʠʷ 26794 2,4 ʝʣʝʢʪʨʦʝʥʝʨʛʠʷ 3 80382 819 21,94 

ɹɻɺ ʚʩʠʯʢʦ 477049 42,1           

ɹɻɺ ɸʉ 374189 33,1 ɸʙʦʥʘʪʥʘ ʩʪʘʥʮʠʷ 1,3 486445,804 290 108,51 

ɹɻɺ ʝʣʝʢʪʨʠʯʝʩʪʚʦ 102860 9,1 ʝʣʝʢʪʨʦʝʥʝʨʛʠʷ 3 308579,76 819 84,24 

ɺʝʥʪʠʣʘʪʦʨʠ 94071 8,3 ʝʣʝʢʪʨʦʝʥʝʨʛʠʷ 3 282213 819 77,04 

ʆʩʚʝʪʣʝʥʠʝ 222417 19,70 ʝʣʝʢʪʨʦʝʥʝʨʛʠʷ 3 667251 819 182,16 

ʈʘʟʥʠ  924846 81,7 ʝʣʝʢʪʨʦʝʥʝʨʛʠʷ 3 2774538 819 757,45 

ʆʙʱʦ 2440581       4883271,1 ʂʣʘʩ   

  215,6       431,5 D 1294,7 
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9.2.  ȻɌɖɑɞ 2 

ʇʘʢʝʪ 2 ʚʢʣʶʯʚʘ ʚʩʠʯʢʠ ʤʝʨʢʠ ʦʪ ɽʉʄ 1 ʜʦ ɽʉʄ 8.  

 

 

ʇʨʠʣʘʛʘʥʝʪʦ ʥʘ ʧʘʢʝʪ 2 ʱʝ ʜʦʚʝʜʝ ʩʛʨʘʜʘʪʘ ʜʦ ʝʥʝʨʛʠʝʥ ʢʣʘʩ ʉ ʩ ʢʦʝʪʦ ʩʛʨʘʜʘʪʘ ʱʝ ʦʪʛʦʚʦʨʠ ʥʘ 

ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʝʥʝʨʛʠʡʥʘ ʝʬʝʢʪʠʚʥʦʩʪ ʩʲʛʣʘʩʥʦ ʧʨʠʣʦʞʝʥʠʪʝ ʜʘʥʥʠ ʠ ʩʨʦʢʲʪ ʟʘ ʦʪʢʫʧʚʘʥʝ ʥʘ 

ʤʝʨʢʠʪʝ ʱʝ ʙʲʜʝ 9,99 ʛʦʜʠʥʠ: 

 

˥͙͍ͦͪͦ

˩͔ͭͪͦ͟͡

͔͔͎͙ͤͪΎ ˩͡Φ ͔͔͎͙ͤͪΎ˻͋΅ ͨͪͦͼ͔ͤͭˮ͍͔͙ͤͫͭͼ͙Ύ˽͔;͊͋͊͡

˿ͪͦ͟ ͤ͊ 

͍͔ͦͭͯͨͯ͊ͤ͟

- - kWh kWh kWh kWh kWh % ͍͡Φ ͍͡Φ ͎ͦ͒Φ

˩˿˸ Ѕмˮ ͦ͊͘͡ͼ͙Ύ ͤ͊ ͍Άͤ΄͙ͤ ͔͙ͫͭͤ1540038 1784486 2704337 477578 142609 18,65 666831 66728 9,99

˩˿˸ Ѕнˮͦ͊͘͡ͼ͙Ύ ͤ͊ ͙͍ͨͦͪ͟1540038 1784486 2981958 263802 78764 10,30 360439 36857 9,78

˩˿˸ Ѕоˮ ͦ͊͘͡ͼ͙Ύ ͤ͊ ͨͦ͒1540038 1784486 3298715 19873 5936 0,78 27800 2777 10,01

˩˿˸ Ѕп

˩˿˸ ͫπ͙ͣ ͊͘ 

͔͙͔ͦͭͦͨͤ͡κ͍͔͙ͤͭ͊͡ͼ͙Ύ1540038 1784486 3257710 66814 2,01 51000 5345 9,54

˩˿˸ Ѕр

˩˿˸ ͨͦ ͙͙ͨͪ͋ͦͪ ͊͘ ͙͔͍͔ͣͪ͊ͤ͘Σ 

ͦͤͭͪͦ͟͡ ͙ ͍͔͙͔ͯͨͪ͊ͤ͡
1540038 1784486 50799 1,53 59000 4064 14,52

˩˿˸ Ѕс˩˿˸ ͨͦ ˣ˥ˤ ͫπͣ͊ 1540038 1784486 72118 2,17 58000 5769 10,05

˩˿˸ Ѕтʕ ˩ˮ 1784486 262447 14,71 522000 52489 9,94

˩˿˸ Ѕу˸ ͔͙ͪ͟ ͨͦ ͍͔͔͙͔ͦͫͭͤ͡ 1784486 1599414 185072 10,37 364000 37014 9,83

1540038 1784486 950984 674828 48,90 2109070 211044 9,99

ˢ͙ͤ͊͘͡

˻͋΅ͦ 

Ѕ ˹͙͔͍͙͔͊ͣͤͦ͊ͤ ͤ͊ ˩˿˸

˿Ά΅͔͍͍ͫͭͯ͊΅ͦ

͔͙͔ͨͦͦ͗ͤ͡

˿͔͒͡ ˩˿˸

ˮ͙ͦͤͦͣ͟Ύ

́ͦͨ͡Φ

˥͙͍ͦͪͦ

˩͔͔ͭͪͦͤ͟͡

͔͎͙ͪΎ ˥͙͍ͦͪͦ˩͡Φ ͔͔͎͙ͤͪΎ˻͋΅ ͨͪͦͼ͔ͤͭ

˩͎͙ͦͦ͟͡;͔ͤ 

͔ͺ͔ͭ͟

- - kWh kWh kWh kWh kWh % g CO2 / kWh g CO2 / kWh ͭͦͤ͊ /h2

˩˿˸ Ѕмˮ ͦ͊͘͡ͼ͙Ύ ͤ͊ ͍Άͤ΄͙ͤ ͔͙ͫͭͤ1540038 1784486 2704337 477578 142609 18,65 290 819 255,29

˩˿˸ Ѕоˮ ͦ͊͘͡ͼ͙Ύ ͤ͊ ͙͍ͨͦͪ͟1540038 1784486 2981958 263802 78764 10,30 290 819 141,01

˩˿˸ Ѕнˮ ͦ͊͘͡ͼ͙Ύ ͤ͊ ͨͦ1͒540038 1784486 3298715 19873 5936 0,78 290 819 10,62

˩˿˸ Ѕр

˩˿˸ ͫπ͙ͣ ͊͘ 

͔͙͔ͦͭͦͨͤ͡κ͍͔͙ͤͭ͊͡ͼ͙Ύ1540038 1784486 3257710 66814 0 2,01 290 0 19,38

˩˿˸ Ѕу

˩˿˸ ͨͦ ͙͙ͨͪ͋ͦͪ ͊͘ 

͙͔͍͔ͣͪ͊ͤ͘Σ ͦͤͭͪͦ͟͡ ͙ 

͍͔͙͔ͯͨͪ͊ͤ͡ 1540038 1784486 3273725 50799 0 1,53 290 0 14,73

˩˿˸ Ѕф˩ ˿˸ ͨͦ ˣ˥ˤ ͫπͣ1͊540038 1784486 3252406 72118 0 2,17 290 0 20,91

˩˿˸ Ѕмʕ ˩ˮ 0 1784486 1522039 0 262447 14,71 0 819 214,94

˩˿˸ Ѕр˸ ͔͙ͪ͟ ͨͦ ͍͔͔͙͔ͦͫͭͤ͡0 1784486 1599414 0 185072 10,37 0 819 151,57

1540038 1784486 1698712 950984 674828 48,90 828,47

ˢ͙ͤ͊͘͡

˩͎͙ͦͦ͟͡;͔ͤ ͔͍͙͍͔͊ͤͭ͟͡

˻͋΅ͦ 

Ѕ ˹͙͔͍͙͔͊ͣͤͦ͊ͤ ͤ͊ ˩˿˸

˿Ά΅͔͍͍ͫͭͯ͊΅ͦ

͔͙͔ͨͦͦ͗ͤ͡

˿͔͒͡ ˩˿˸

ˮ͙ͦͤͦͣ͟Ύ

  

ʇʦʪʨʝʙʥʘ 

ʝʥʝʨʛʠʷ 

ʉʧʝʮʠʬʠʯʝʥ 

ʨʘʟʭʦʜ ɽʥʝʨʛʦʥʦʩʠʪʝʣ ʂʦʝʬʠʮʠʝʥʪ 

ʇʲʨʚʠʯʥʘ 

ʝʥʝʨʛʠʷ ʂʦʝʬʠʮʠʝʥʪ 

ɽʢʦʣʦʛʠʯʝʥ 

ʝʢʚʠʚʘʣʝʥʪ 

ʆʪʦʧʣʝʥʠʝ 218355 19,3     25,08   63,32 

ʆʪʦʧʣʝʥʠʝ ʝʥʝʨʛʦʥʦʩʠʪʝʣ 1 218355 19,3 ɸʙʦʥʘʪʥʘ ʩʪʘʥʮʠʷ 1,3 283861,5 290 63,32 

ɺʝʥʪʠʣʘʮʠʷ 26794 2,4 ʝʣʝʢʪʨʦʝʥʝʨʛʠʷ 3 80382 819 21,94 

ɹɻɺ ʚʩʠʯʢʦ 477049 42,1           

ɹɻɺ ɸʉ 374189 33,1 ɸʙʦʥʘʪʥʘ ʩʪʘʥʮʠʷ 1,3 486445,804 290 108,51 

ɹɻɺ ʝʣʝʢʪʨʠʯʝʩʪʚʦ 102860 9,1 ʝʣʝʢʪʨʦʝʥʝʨʛʠʷ 3 308579,76 819 84,24 

ɺʝʥʪʠʣʘʪʦʨʠ 94071 8,3 ʝʣʝʢʪʨʦʝʥʝʨʛʠʷ 3 282213 819 77,04 

ʆʩʚʝʪʣʝʥʠʝ 222417 19,7 ʝʣʝʢʪʨʦʝʥʝʨʛʠʷ 3 667251 819 182,16 

ʈʘʟʥʠ ʚʣʠʷʝʱʠ 662399 58,5 ʝʣʝʢʪʨʦʝʥʝʨʛʠʷ 3 1987197 819 542,50 

ʆʙʱʦ 2178134       4095930,1 ʂʣʘʩ   

  192,4       361,9 C 1079,7 
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10.  ȬȹȬȷȴȳ ȹȬ ȻȼȱȰȷȺȲȱȹȴȾȱ ȮȬȼȴȬȹȾȴ ȺȾ ȸȱȼȶȴ 

ʉʣʝʜ ʥʘʧʨʘʚʝʥʠʷʪ ʪʝʭʥʠʯʝʩʢʠ ʠ ʠʢʦʥʦʤʠʯʝʩʢʠ ʘʥʘʣʠʟ ʝ ʚʠʜʥʦ, ʯʝ ʧʨʠ ʨʝʘʣʠʟʠʨʘʥʝ ʝʜʠʥʩʪʚʝʥʦ 

ʥʘ ʇʘʢʝʪ 2 ʱʝ ʩʝ ʜʦʩʪʠʛʥʝ ʥʦʨʤʘʪʠʚʥʦ ʠʟʠʩʢʫʝʤʠʷʪ ʢʣʘʩ ʥʘ ʝʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʥʘ ʩʛʨʘʜʘʪʘ. 

ʀʢʦʥʦʤʠʯʝʩʢʠ ʧʦ ï ʨʝʥʪʘʙʠʣʝʥ ʝ ɺʘʨʠʘʥʪ ˉ2 ʠ ʪʦʡ ʝ ʠʟʙʨʘʥ ʟʘ ʚʥʝʜʨʷʚʘʥʝ ʚ ʨʘʟʛʣʝʞʜʘʥʘʪʘ 

ʩʛʨʘʜʘ.  

ʎʝʥʠʪʝ ʥʘ ʝʥʝʨʛʦʥʦʩʠʪʝʣʠʪʝ ʩʘ ʚʟʝʪʠ ʢʘʢʪʦ ʩʣʝʜʚʘ: 

ʎʝʥʘ ʝʣ. ʝʥʝʨʛʠʷ -0,20 ʣʚ/kWh 

ʎʝʥʘ ʪʦʧʣʠʥʥʘ ʝʥʝʨʛʠʷ ï 0,08ʣʚ/kWh 

o ɼʝʪʘʡʣʝʥ ʠʢʦʥʦʤʠʯʝʩʢʠ ʘʥʘʣʠʟ ʥʘ ʠʟʙʨʘʥʠʷ ʟʘ ʚʥʝʜʨʷʚʘʥʝ ʧʘʢʝʪ ʦʪ 

ʤʝʨʢʠ 
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ʌʠʛʫʨʘ 8 ï ʘʥʘʣʠʟ ʥʘ ʠʢʦʥʦʤʠʯʝʩʢʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ɽʉʄ ˉ2 
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ʌʠʛʫʨʘ 10 ï ʘʥʘʣʠʟ ʥʘ ʠʢʦʥʦʤʠʯʝʩʢʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ɽʉʄ ˉ4 

 

ʌʠʛʫʨʘ 11 - ʘʥʘʣʠʟ ʥʘ ʠʢʦʥʦʤʠʯʝʩʢʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ɽʉʄ ˉ5 
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ʌʠʛʫʨʘ 12 - ʘʥʘʣʠʟ ʥʘ ʠʢʦʥʦʤʠʯʝʩʢʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ɽʉʄ ˉ6 

 

ʌʠʛʫʨʘ 13 - ʘʥʘʣʠʟ ʥʘ ʠʢʦʥʦʤʠʯʝʩʢʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ɽʉʄ ˉ7 
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ʌʠʛʫʨʘ 14 - ʘʥʘʣʠʟ ʥʘ ʠʢʦʥʦʤʠʯʝʩʢʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ɽʉʄ ˉ8 

ʌʠʛʫʨʘ 15 ï ʦʙʦʙʱʝʥʠʝ ʥʘ ʠʢʦʥʦʤʠʯʝʩʢʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘ ʧʘʢʝʪʘ ʦʪ ʤʝʨʢʠ 

 

 

ʆɹʑɸ ʉʊʆʁʅʆʉʊ ʅɸ ʀʅɺɽʉʊʀʎʀʀʊɽ ï 2 109 070  ʃɽɺɸ ɹɽɿ ɼɼʉ 

ʉʈʆʂ ʅɸ ʆʊʂʋʇʋɺɸʅɽ ï 10,00 ɻʆɼʀʅʀ 
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11.  ȳȬȶȷɊɃȱȹȴȱ 

ʀʟʚʲʨʰʝʥʦʪʦ ʝʥʝʨʛʠʡʥʦ ʦʙʩʣʝʜʚʘʥʝ ʧʦʢʘʟʘ, ʯʝ ʧʨʠ ʩʝʛʘʰʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʩʛʨʘʜʘʪʘ ʠ 

ʩʠʩʪʝʤʘʪʘ ʥʘ ʪʦʧʣʦʩʥʘʙʜʷʚʘʥʝ ʩʝ ʦʩʠʛʫʨʷʚʘʪ ʠʟʠʩʢʚʘʥʠʪʝ ʩʘʥʠʪʘʨʥʦ ï ʭʠʛʠʝʥʥʠ ʥʦʨʤʠ ʟʘ 

ʪʦʧʣʠʥʝʥ ʢʦʤʬʦʨʪ. ʇʦʩʪʠʛʥʘʪʘ ʩʨʝʜʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʩʛʨʘʜʠʪʝ ʝ 20,7 0ʉ ʧʨʠ ʩʪʝʧʝʥ ʥʘ 

ʠʥʬʠʣʪʨʘʮʠʷ ʦʪ 0,51.  

ʆʪʢʨʠʪ ʝ ʧʦʪʝʥʮʠʘʣ ʟʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʨʘʟʭʦʜʘ ʥʘ ʝʥʝʨʛʠʷ ʟʘ ʦʪʦʧʣʝʥʠʝ, ʦʭʣʘʞʜʘʥʝ ʠ 

ʦʩʚʝʪʣʝʥʠʝ ʥʘ ʩʛʨʘʜʘʪʘ ʯʨʝʟ ʠʟʦʣʠʨʘʥʝ ʥʘ ʚʲʥʰʥʠʪʝ ʦʛʨʘʞʜʘʱʠ ʝʣʝʤʝʥʪʠ, ʤʝʨʢʠ ʟʘ 

ʪʦʧʣʦʠʟʦʣʠʨʘʥʝ ʥʘ ʪʨʲʙʥʠ ʧʲʪʠʱʘ, ʠʥʩʪʘʣʠʨʘʥʝ ʥʘ ʬʦʪʦʚʦʣʪʘʠʯʥʘ ʩʠʩʪʝʤʘ, ʠʥʩʪʘʣʘʮʠʷ ʟʘ 

ʩʣʲʥʯʝʚʠ ʢʦʣʝʢʪʦʨʠ ʥʘ ʧʦʢʨʠʚʘ ʥʘ ʩʛʨʘʜʘʪʘ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ɹɻɺ. ʈʘʟʨʘʙʦʪʝʥʠ ʩʘ ʜʚʘ ʦʪʜʝʣʥʠ 

ʧʘʢʝʪʘ ʢʘʪʦ ʦʪ ʠʢʦʥʦʤʠʯʝʩʢʘ ʛʣʝʜʥʘ ʪʦʯʢʘ ʝ ʠʟʙʨʘʥ ʟʘ ʚʥʝʜʨʷʚʘʥʝ ʝ ɺʘʨʠʘʥʪ ˉ2 ʥʘ ɽʉʄ. ʇʦʨʘʜʠ 

ʥʝʜʦʩʪʘʪʲʯʥʦʪʦ ʪʦʧʣʦʧʦʜʘʚʘʥʝ ʦʪ ʊɽʎ ɹʫʨʛʘʩ ʠ ʧʦ-ʥʠʩʢʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʚʦʜʘʪʘ ʩʣʝʜ 

ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʦʧʠʩʘʥʠʪʝ ɽʉʄ ʱʝ ʙʲʜʝ ʚʲʟʤʦʞʥʦ ʪʦʧʣʠʥʥʠʷʪ ʢʦʤʬʦʨʪ ʜʘ ʩʝ ʦʩʠʛʫʨʠ ʩ ʥʘʣʠʯʥʠʷʪ 

ʜʝʙʠʪ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʩʠʩʪʝʤʘʪʘ. ʊʦʧʣʠʥʥʘʪʘ ʤʦʱʥʦʩʪ ʙʠ ʩʣʝʜʚʘʣʦ ʜʘ ʩʝ ʥʘʤʘʣʠ ʩ 50%. 

ʆʯʘʢʚʘʥʠʪʝ ʠʢʦʥʦʤʠʠ ʥʘ ʝʥʝʨʛʠʷ ʦʪ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʤʝʨʢʠʪʝ ʩʘ ʚ ʨʘʟʤʝʨ ʥʘ 1 363,363 

MWh/y. ʆʯʘʢʚʘʥʠʪʝ ʩʧʝʩʪʷʚʘʥʠʷ ʥʘ CO2 ʩʘ ʚ ʨʘʟʤʝʨ ʥʘ 828,5 t/y. 

ʂʲʤ ʩʝʛʘʰʥʠʷ ʤʦʤʝʥʪ ʩʛʨʘʜʘʪʘ ʠʤʘ ʩʧʝʮʠʬʠʯʝʥ ʨʘʟʭʦʜ ʥʘ ʧʲʨʚʠʯʥʘ ʝʥʝʨʛʠʷ 649,9 

kWh/m2y ʩ ʢʦʝʪʦ ʦʪʛʦʚʦʨʠ ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʝʥʝʨʛʠʝʥ ʢʣʘʩ ĂFò . 

ʉʣʝʜ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʤʝʨʢʠʪʝ ʩʛʨʘʜʘʪʘ ʱʝ ʠʤʘ ʩʧʝʮʠʬʠʯʝʥ ʨʘʟʭʦʜ ʥʘ ʧʲʨʚʠʯʥʘ ʝʥʝʨʛʠʷ ʚ 

ʨʘʟʤʝʨ ʥʘ 361,6 kWh/m2y ʩ ʢʦʝʪʦ ʱʝ ʦʪʛʦʚʦʨʠ ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʝʥʝʨʛʠʝʥ ʢʣʘʩ Ăʉò ʠ ʥʘ 

ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʧʦʜʦʙʝʥ ʨʦʜ ʩʛʨʘʜʠ. 

12.  ȻȼȱȻȺȼɆȶȴ 

ɿʘ ʪʨʠʪʝ ʢʦʨʧʫʩʘ ʢʦʠʪʦ ʩʘ ʦʙʝʢʪ ʥʘ ʦʙʩʣʝʜʚʘʥʝʪʦ ʠʤʘ ʠʥʩʪʘʣʠʨʘʥʠ ʤʥʦʞʝʩʪʚʦ ʚʲʥʰʥʠ 

ʩʣʲʥʮʝʟʘʱʠʪʥʠ ʩʲʦʨʲʞʝʥʠʷ. ʊʝ ʩʘ ʠʥʩʪʘʣʠʨʘʥʠ ʦʪ ʧʦʣʟʚʘʪʝʣʠʪʝ ʢʘʪʦ ʧʦʚʝʯʝ ʦʪ 70% ʦʪ 

ʦʩʣʲʥʯʝʥʠʪʝ ʬʘʩʘʜʠ ʩʘ ʟʘʱʠʪʝʥʠ ʯʨʝʟ ʚʲʥʰʥʠ ʨʦʣʝʪʥʠ ʱʦʨʠ. ʉʲʱʠʪʝ ʥʝ ʧʦʟʚʦʣʷʚʘʪ 

ʧʨʦʥʠʢʚʘʥʝʪʦ ʥʘ ʩʣʲʥʮʝ ʧʨʝʟ ʣʷʪʦʪʦ, ʥʦ ʠ ʚʲʟʧʨʝʧʷʪʩʪʚʘʪ ʧʨʦʥʠʢʚʘʥʝʪʦ ʥʘ ʜʥʝʚʥʘ ʩʚʝʪʣʠʥʘ, 

ʢʦʝʪʦ ʚʦʜʠ ʜʦ ʜʦʧʲʣʥʠʪʝʣʝʥ ʨʘʟʭʦʜ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʠʷ ʟʘ ʦʩʚʝʪʣʝʥʠʝ. ɼʦʧʲʣʥʠʪʝʣʥʦ ʥʷʢʦʠ ʦʪ ʪʷʭ 

ʩʘ ʧʦʚʨʝʜʝʥʠ ʠ ʩʝ ʥʘʣʘʛʘ ʪʷʭʥʘʪʘ ʟʘʤʷʥʘ/ʨʝʤʦʥʪ. 

 ɺ ʢʦʤʙʠʥʘʮʠʷ ʩ ʦʧʠʩʘʥʠʪʝ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʤʝʨʢʠ ʟʘ ʚʲʥʰʥʘ ʠʟʦʣʘʮʠʷ ʝ ʧʦʜʭʦʜʷʱʦ ʜʘ ʙʲʜʘʪ 

ʧʦʩʪʘʚʝʥʠ ʥʦʚʠ ʨʝʛʫʣʠʨʫʝʤʠ ʚʲʥʰʥʠ ʣʘʤʝʣʥʠ ʨʲʯʥʦ ʨʝʛʫʣʠʨʫʝʤʠ ʱʦʨʠ ʢʘʪʦ ʜʦʧʲʣʥʠʪʝʣʥʘ ʤʷʨʢʘ 

ʟʘ ʧʦʤʝʱʝʥʠʷʪʘ ʚ ʢʦʠʪʦ ʪʘʢʠʚʘ ʥʝ ʩʘ ʠʥʩʪʘʣʠʨʘʥʠ ʠʣʠ ʩʲʱʝʩʪʚʫʚʘʱʘʪʘ ʩʠʩʪʝʤʘ ʝ ʜʝʬʝʢʪʠʨʘʣʘ. 

ʊʝ ʱʝ ʧʦʟʚʦʣʷʪ ʜʘ ʩʝ ʨʝʛʫʣʠʨʘ ʩʣʲʥʮʝʛʨʝʝʥʝʪʦ ʚʲʪʨʝ ʠ ʝʜʥʦʚʨʝʤʝʥʥʦ ʩ ʪʦʚʘ ʜʘ ʥʝ ʩʝ ʜʦʧʫʩʢʘ 

ʣʠʧʩʘʪʘ ʥʘ ʜʥʝʚʥʘ ʩʚʝʪʣʠʥʘ. 
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ʀʥʩʪʘʣʘʮʠʷʪʘ ʥʘ ʧʦʜʦʙʥʘ ʩʠʩʪʝʤʘ ʱʝ ʜʦʚʝʜʝ ʜʦ:  

¶ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʲʣʥʦ ʝʣʠʤʠʥʠʨʘʥʝ ʥʘ ʧʨʝʭʦʜʘ ʥʘ ʜʠʨʝʢʪʥʠ ʩʣʲʥʯʝʚʠ ʣʲʯʠ ʠ 

ʠʟʙʷʛʚʘʥʝ ʝʬʝʢʪʘ ʥʘ ʟʘʩʣʝʧʷʚʘʥʝʪʦ; 

¶ ʨʝʛʫʣʠʨʘʥʝ ʜʦʩʪʲʧʘ ʥʘ ʩʚʝʪʣʠʥʘ ʦʪ 2 ʜʦ 100% ʯʨʝʟ ʚʲʨʪʝʥʝ ʥʘ ʣʘʤʝʣʠʪʝ ʦʢʦʣʦ ʦʩʪʘ 

ʠʤ; 

¶ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʨʘʟʧʨʝʜʝʣʷʥʝ ʥʘ ʝʩʪʝʩʪʚʝʥʘʪʘ ʩʚʝʪʣʠʥʘ ʧʦ ʨʘʟʣʠʯʝʥ ʥʘʯʠʥ ʚ 

ʦʪʜʝʣʥʠʪʝ ʯʘʩʪʠ ʥʘ ʧʦʤʝʱʝʥʠʝʪʦ, ʜʦʨʠ ʠ ʚ ʥʝʛʦʚʘʪʘ ʜʲʣʙʦʯʠʥʘ, ʯʨʝʟ ʘʩʠʤʝʪʨʠʯʥʦ 

ʨʘʟʧʦʣʦʞʝʥʠʝ ʥʘ ʣʘʤʝʣʠʪʝ; 

¶ ʥʘʤʘʣʷʚʘʥʝ ʩ 50% ʨʘʟʭʦʜʠʪʝ ʟʘ ʝʥʝʨʛʠʷ ʧʨʠ ʢʣʠʤʘʪʠʟʠʨʘʥʠ ʧʦʤʝʱʝʥʠʷ; 

ʅʝ ʩʝ ʧʨʝʧʦʨʲʯʚʘ ʧʲʣʥʘ ʧʦʜʤʷʥʘ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʩʲʦʨʲʞʝʥʠʷ ʧʦʨʘʜʠ ʮʝʥʘʪʘ ʟʘ 

ʠʟʧʲʣʥʝʥʠʝ. ʆʙʝʢʪʠʪʝ ʥʷʤʘʪ ʮʝʥʪʨʘʣʥʘ ʦʭʣʘʜʠʪʝʣʥʘ ʩʠʩʪʝʤʘ, ʢʘʢʪʦ ʠ ʩʠʩʪʝʤʘ ʟʘ ʩʣʝʜʝʥʝ ʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʧʨʝʟ ʣʝʪʝʥ ʩʝʟʦʥ ʠ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʢʦʨʝʢʪʥʦ ʦʮʝʥʷʚʘʥʝ ʥʘ ʝʥʝʨʛʠʡʥʠʪʝ 

ʩʧʝʩʪʷʚʘʥʠʷ ʦʪ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʤʷʨʢʘʪʘ ʝ ʤʠʥʠʤʘʣʥʘ. ɺʲʧʨʝʢʠ ʪʦʚʘ ʝ ʚʲʟʤʦʞʥʦ ʜʘ ʩʝ ʦʮʝʥʠ 

ʧʨʠʙʣʠʟʠʪʝʣʥʦ ʢʘʢ ʙʠ ʧʦʚʣʠʷʣʘ ʪ ̫ʥʘ ʩʛʨʘʜʘʪʘ. ʇʦʩʪʘʚʷʥʝʪʦ ʥʘ ʩʣʲʥʮʝʟʘʱʠʪʘ ʠ ʥʘ ʯʘʩʪʪʘ ʦʪ 

ʧʨʦʟʦʨʮʠʪʝ ʢʦʠʪʦ ʥʝ ʩʘ ʟʘʱʠʪʝʥʠ ( ʧʣʦʱ 350 ʤ2 ) ʙʠ ʜʦʚʝʣʦ ʜʦ ʜʦʧʲʣʥʠʪʝʣʥʘ ʠʢʦʥʦʤʠʷ ʥʘ 

ʝʣʝʢʪʨʦʝʥʝʨʛʠʷ ʚ ʨʘʟʤʝʨ ʥʘ ʦʢʦʣʦ 25 000 kWh ʛʦʜʠʰʥʦ (ʠʟʯʠʩʣʝʥʦ ʥʘ ʙʘʟʘ ʢʦʥʩʫʤʘʮʠʷʪʘ ʥʘ 

ʝʣʝʢʪʨʦʝʥʝʨʛʠʷ ʩʣʝʜ ʧʨʠʣʘʛʘʥʝ ʥʘ ɽʉʄ ʪ.ʝ. ʪʦʚʘ ʝ ʝʥʝʨʛʠʷ ʠʟʚʲʥ ʦʧʠʩʘʥʠʪʝ ʤʝʨʢʠ, ʢʦʷʪʦ ʙʠ ʙʠʣʘ 

ʩʧʝʩʪʝʥʘ), ʢʦʝʪʦ ʙʠ ʜʦʚʝʣʦ ʜʦ ʛʦʜʠʰʥʠ ʠʢʦʥʦʤʠʠ ʦʪ ʧʨʠʙʣʠʟʠʪʝʣʥʦ 5000 ʣʚ. ʛʦʜʠʰʥʦ.  

ʀʥʜʠʢʘʪʠʚʥʠʷʪ ʙʶʜʞʝʪ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʤʷʨʢʘʪʘ ʝ ʚ ʨʘʟʤʝʨ ʥʘ 45 500 ʣʚ. ʪ.ʝ. ʤʷʨʢʘʪʘ ʙʠ ʩʝ 

ʦʪʢʫʧʠʣʘ ʚ ʨʘʤʢʠʪʝ ʥʘ 9,1 ʛʦʜʠʥʠ.  
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13.  ȻȼȴȷȺȲȱȹȴȱ 1 ð ȻȼȺȯȼȬȸȬ ȳȬ ȱȹȱȼȯȴȱȹ 

ȸȺȹȴȾȺȼȴȹȯ 

ʆʙʩʣʝʜʚʘʥʝʪʦ ʟʘ ʝʥʝʨʛʠʡʥʘ ʝʬʝʢʪʠʚʥʦʩʪ ʝ ʦʩʥʦʚʘ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʝʥʝʨʛʠʡʥʠʪʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʦʙʝʢʪʠʪʝ, ʟʘ ʩʲʩʪʘʚʷʥʝ ʥʘ ʧʨʦʛʨʘʤʠ ʟʘ ʝʥʝʨʛʠʡʥʘ ʝʬʝʢʪʠʚʥʦʩʪ ʠ 

ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʤʝʨʢʠ ʟʘ ʝʥʝʨʛʦʩʧʝʩʪʷʚʘʥʝ, ʢʘʢʪʦ ʠ ʟʘ ʧʦʩʣʝʜʚʘʱ ʤʝʥʠʜʞʤʲʥʪ ʥʘ ʝʥʝʨʛʠʡʥʠʪʝ 

ʩʠʩʪʝʤʠ ʚ ʦʙʝʢʪʠʪʝ. 

ɿʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʧʨʝʜʚʠʜʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʪ ʦʙʩʣʝʜʚʘʥʝʪʦ ʟʘ ʝʥʝʨʛʠʡʥʘ ʝʬʝʢʪʠʚʥʦʩʪ ʝ 

ʥʝʦʙʭʦʜʠʤʦ ʚʲʚʝʞʜʘʥʝ ʥʘ ʧʨʘʚʠʣʘ ʟʘ ʝʢʩʧʣʦʘʪʘʮʠʷ ʠ ʧʦʜʜʨʲʞʢʘ ʥʘ ʝʥʝʨʛʠʡʥʠʪʝ ʩʠʩʪʝʤʠ, ʢʘʢʪʦ 

ʠ ʚʲʚʝʞʜʘʥʝ ʥʘ ʝʥʝʨʛʠʝʥ ʤʦʥʠʪʦʨʠʥʛ.  

ʏʨʝʟ ʝʥʝʨʛʠʡʥʠʷʪ ʤʦʥʠʪʦʨʠʥʛ ʩʝ ʢʦʥʪʨʦʣʠʨʘ ʧʦʜʜʲʨʞʘʥʝʪʦ ʥʘ ʝʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʪʦ ʥʘ 

ʧʨʝʜʚʠʜʝʥʦʪʦ ʥʦʨʤʘʪʠʚʥʦ  ʥʠʚʦ. ɸʥʘʣʠʟʘ ʥʘ ʜʘʥʥʠʪʝ ʦʪ ʤʦʥʠʪʦʨʠʥʛʘ ʝ ʦʩʥʦʚʘ ʟʘ ʚʟʝʤʘʥʝ ʥʘ 

ʨʝʰʝʥʠʷ ʟʘ ʝʢʩʧʣʦʘʪʘʮʠʷʪʘ, ʧʦʜʜʨʲʞʢʘʪʘ, ʨʝʤʦʥʪʘ ʠ ʦʙʥʦʚʷʚʘʥʝʪʦ ʥʘ ʩʛʨʘʜʠʪʝ ʠ ʩʠʩʪʝʤʠʪʝ ʚ ʪʷʭ. 

ʅʝʦʙʭʦʜʠʤʠ ʠʟʤʝʨʚʘʪʝʣʥʠ ʩʨʝʜʩʪʚʘ ʟʘ ʠʟʚʲʨʰʚʘʥʝʪʦ ʥʘ ʝʥʝʨʛʠʝʥ ʤʦʥʠʪʦʨʠʥʛ 

1. ʊʝʨʤʦʤʝʪʲʨ ʟʘ ʠʟʤʝʨʚʘʥʝ ʥʘ  ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʚʲʥʰʥʠʷ ʚʲʟʜʫʭ (ʧʨʝʧʦʨʲʯʠʪʝʣʥʦ ʝ ʜʘ 

ʠʤʘ  ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʟʘʧʠʩ ʥʘ ʜʘʥʥʠʪʝ); 

2. ʊʝʨʤʦʤʝʪʨʠ ʟʘ ʠʟʤʝʨʚʘʥʝ ʥʘ ʚʲʪʨʝʰʥʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʧʨʝʜʩʪʘʚʠʪʝʣʥʠ ʧʦʤʝʱʝʥʠʷ 

(ʧʨʝʧʦʨʲʯʠʪʝʣʥʦ ʝ ʜʘ ʠʤʘ  ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʟʘʧʠʩ ʥʘ ʜʘʥʥʠʪʝ);  

3. ʊʝʨʤʦʤʝʪʨʠ ʟʘ ʠʟʤʝʨʚʘʥʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʠʪʝ ʥʘ ʧʦʜʘʚʘʱʠʷ ʠ ʚʨʲʱʘʱʠʷ ʪʦʧʣʦʥʦʩʠʪʝʣ 

(ʚʲʪʨʝʰʝʥ ʦʪʦʧʣʠʪʝʣʝʥ ʢʨʲʛ); 

4. ʋʨʝʜ ʟʘ ʠʟʤʝʨʚʘʥʝ ʥʘ ʢʦʣʠʯʝʩʪʚʦʪʦ ʧʦʪʨʝʙʥʘ ʪʦʧʣʠʥʘ; 

ʇʨʝʜʧʠʩʘʥʠʷ ʟʘ ʨʘʟʧʦʣʦʞʝʥʠʝ ʥʘ ʪʝʨʤʦʤʝʪʨʠʪʝ 

1. ʊʝʨʤʦʤʝʪʲʨʲʪ ʟʘ ʠʟʤʝʨʚʘʥʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʦʢʦʣʥʠʷ ʚʲʟʜʫʭ ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ 

ʧʦʩʪʘʚʷ ʥʘ ʬʘʩʘʜʠ, ʢʦʠʪʦ ʩʘ ʚ ʙʣʠʟʦʩʪ ʜʦ ʪʝʭʥʠʯʝʩʢʠ ʧʦʤʝʱʝʥʠʷ, ʢʫʭʥʠ, ʚʝʥʪʠʣʘʮʠʦʥʥʠ ʨʝʰʝʪʢʠ 

ʠ ʜʨʫʛʠ, ʚ ʢʦʠʪʦ ʩʝ ʦʪʜʝʣʷ ʛʦʣʷʤʦ ʢʦʣʠʯʝʩʪʚʦ ʪʦʧʣʠʥʘ. 

2. ʊʝʨʤʦʤʝʪʨʠʪʝ ʟʘ ʠʟʤʝʨʚʘʥʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʠʪʝ ʚ ʧʦʤʝʱʝʥʠʷʪʘ ʟʘʜʲʣʞʠʪʝʣʥʦ ʪʨʷʙʚʘ 

ʜʘ ʩʘ ʧʦʥʝ ʪʦʣʢʦʚʘ ʙʨʦʷ, ʢʦʣʢʦʪʦ ʩʘ ʱʨʘʥʛʦʚʝʪʝ ʦʪ ʨʘʟʧʨʝʜʝʣʠʪʝʣʥʠʷ ʢʦʣʝʢʪʦʨ. ɼʦʙʨʝ ʝ ʜʘ ʠʤʘ ʠ 

ʥʘ ʧʨʝʜʩʪʘʚʠʪʝʣʥʠ ʝʪʘʞʠ ( ʧʦʩʣʝʜʝʥ ʠ ʧʲʨʚʠ), ʢʘʢʪʦ ʠ ʚ ʧʦʤʝʱʝʥʠʷ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ 

ʨʘʟʧʦʣʦʞʝʥʠʝ ʩʧʨʷʤʦ ʥʝʙʝʩʥʘʪʘ ʦʨʠʝʥʪʘʮʠʷ. 

ʇʨʦʛʨʘʤʘ ʠ ʜʝʡʥʦʩʪʠ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʠʟʧʲʣʥʷʚʘʪ ʦʪʛʦʚʦʨʥʠʪʝ ʣʠʮʘ ʟʘ ʩʛʨʘʜʥʠʪʝ 

ʠʥʩʪʘʣʘʮʠʠ 
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ʆʪʛʦʚʦʨʥʠʪʝ ʟʘ ʩʛʨʘʜʘʪʘ  ʪʝʭʥʠʯʝʩʢʠ ʣʠʮʘ ʪʨʷʙʚʘ ʜʘ ʧʨʠʪʝʞʘʚʘʪ ʢʦʧʠʝ ʦʪ ʠʟʜʘʜʝʥʠʷʪ 

ʩʝʨʪʠʬʠʢʘʪ ʟʘ ʚʩʷʢʘ ʢʦʥʢʨʝʪʥʘ ʩʛʨʘʜʘ ʠ ʜʘ ʩʝ ʧʨʠʜʲʨʞʘʪ ʩʪʨʠʢʪʥʦ ʢʲʤ ʝʥʝʨʛʠʡʥʠʪʝ 

ʧʦʢʘʟʘʪʝʣʠ ʚʧʠʩʘʥʠ ʚ ʥʝʛʦ. ɿʘ ʜʘ ʙʲʜʝ ʠʟʧʲʣʥʝʥʦ ʪʦʚʘ, ʪʝʟʠ ʣʠʮʘ ʧʦʧʲʣʚʘʪ ʢʣʝʪʚʝʥʠ 

ʜʝʢʣʘʨʘʮʠʠ, ʯʝ ʩʘ ʟʘʧʦʟʥʘʪʠ ʩʲʩ ʟʘʢʦʥʦʚʘʪʘ ʨʘʤʢʘ ʠ ʘʥʛʘʞʠʤʝʥʪʠʪʝ ʩʠ ʟʘ ʧʦʜʜʲʨʞʘʥʝ 

ʥʠʚʦʪʦ ʥʘ ʝʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʚ ʩʛʨʘʜʘʪʘ ʜʦ ʥʦʨʤʘʪʠʚʥʦ ʧʦʟʚʦʣʝʥʦʪʦ. 

 ɺʩʷʢʦ ʦʪ ʪʝʭʥʠʯʝʩʢʠʪʝ ʣʠʮʘ ʪʨʷʙʚʘ ʜʘ ʠʟʧʲʣʥʷʚʘ ʝʞʝʛʦʜʥʦ ʩʣʝʜʥʘʪʘ ʧʨʦʛʨʘʤʘ, ʢʘʪʦ 

ʟʘ ʚʩʷʢʘ ʦʪʜʝʣʥʘ ʧʦʟʠʮʠʷ ʩʝ ʧʠʰʘʪ ʥʘʨʦʯʥʠ ʜʦʢʣʘʜʥʠ ʜʦ ʨʲʢʦʚʦʜʩʪʚʦʪʦ ʥʘ ʦʙʝʢʪʘ ʩ  ʢʦʧʠʝ 

ʜʦ ʦʜʠʪʠʨʘʱʘʪʘ ʬʠʨʤʘ: 

1.  ʇʨʝʜʠ ʥʘʯʘʣʦʪʦ ʥʘ ʚʩʝʢʠ ʦʪʦʧʣʠʪʝʣʝʥ ʩʝʟʦʥ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʧʨʦʚʝʨʢʘ ʥʘ 

ʦʪʜʝʣʥʠʪʝ ʠʟʤʝʨʚʘʪʝʣʥʠ ʫʨʝʜʠ. 

2. ɺʩʝʢʠʜʥʝʚʥʦ ʨʝʛʠʩʪʨʠʨʘʥʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʠʪʝ ʠ ʜʦʩʪʘʚʷʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʥʘ ʬʠʨʤʘʪʘ 

ʟʘʥʠʤʘʚʘʱʘ ʩʝ ʩ ʝʥʝʨʛʠʡʥʠʷ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʩʛʨʘʜʘʪʘ - ʩʝʜʤʠʯʥʦ. 

3. ʆʪ ʪʦʧʣʦʤʝʨʘ ʩʝ ʦʪʯʠʪʘ ʧʦʪʨʝʙʣʝʥʠʝʪʦ ʥʘ ʝʥʝʨʛʠʷ ʟʘ ʪʦʧʣʠʥʘ -ʩʝʜʤʠʯʥʦ. 

4. ʆʪʯʠʪʘʪ ʩʝ ʠ ʪʝʤʧʝʨʘʪʫʨʠʪʝ ʥʘ ʚʭʦʜʘ ʠ ʠʟʭʦʜʘ ʥʘ ʚʲʪʨʝʰʥʠʷ ʦʪʦʧʣʠʪʝʣʝʥ ʢʨʲʛ - 

ʩʝʜʤʠʯʥʦ.  

5. ʆʪʯʠʪʘ ʩʝ ʫʧʦʪʨʝʙʝʥʘʪʘ ʝʥʝʨʛʠʷ ʦʪ ʝʣʝʢʪʨʦʤʝʨʘ. 

6. ʆʪʯʠʪʘʪ ʩʝ ʨʘʙʦʪʝʥʠʪʝ ʯʘʩʦʚʝ ʥʘ ʦʩʥʦʚʥʠ ʩʠʩʪʝʤʠ ʠʣʠ ʢʦʥʩʫʤʘʪʦʨʠ, ʢʦʠʪʦ ʩʝ ʩʣʝʜʷʪ. 

ʇʨʦʮʝʜʫʨʠ ʟʘ ʝʞʝʩʝʜʤʠʯʝʥ ʝʥʝʨʛʠʝʥ ʤʦʥʠʪʦʨʠʥʛ 

1. ɿʘ ʩʲʦʪʚʝʪʥʘʪʘ ʩʝʜʤʠʮʘ ʩʝ ʧʨʝʩʤʷʪʘ ʩʨʝʜʥʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ. 

2. ʆʪʯʠʪʘʪ ʩʝ ʧʦʢʘʟʘʥʠʷʪʘ ʦʪ ʪʦʧʣʦʤʝʨʘ (ʨʘʟʭʦʜʦʤʝʨʘ, ʝʣʝʢʪʨʦʤʝʨʘ) ʠ ʩʝ ʠʟʯʠʩʣʷʚʘ 

ʩʧʝʮʠʬʠʯʥʦʪʦ ʧʦʪʨʝʙʣʝʥʠʝ ʥʘ ʝʥʝʨʛʠʷ. 

3. ʆʪʯʠʪʘʪ ʩʝ ʠ ʩʨʝʜʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʪʝʤʧʝʨʘʪʫʨʠʪʝ ʧʦ ʧʨʝʜʩʪʘʚʠʪʝʣʥʠ ʧʦʤʝʱʝʥʠʷ. 

4. ʆʪʢʣʦʥʝʥʠʷʪʘ ʦʪ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʟʘʜʘʜʝʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʧʨʝʜʠʟʚʝʩʪʷʚʘʪ ʟʘ 

ʥʝʨʝʜʥʦʩʪʠ ʚ ʥʘʩʪʨʦʡʢʠʪʝ ʠʣʠ ʥʝʧʨʘʚʠʣʥʦ ʬʫʥʢʮʠʦʥʠʨʘʥʝ ʥʘ ʩʛʨʘʜʥʘʪʘ ʠʥʩʪʘʣʘʮʠʷ.  

ʇʨʠ ʨʲʯʥʦ ʟʘʧʠʩʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʩʝ ʧʨʝʧʦʨʲʯʚʘ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʩʲʦʪʚʝʪʥʠ 

ʙʣʘʥʢʠ, ʧʦʜʭʦʜʷʱʠ ʟʘ ʠʥʩʪʘʣʠʨʘʥʠʪʝ ʢʦʥʪʨʦʣʥʦ-ʠʟʤʝʨʚʘʪʝʣʥʠ ʫʨʝʜʠ.  

ʇʨʠʯʠʥʠ ʟʘ ʦʪʢʣʦʥʝʥʠʷʪʘ ʦʪ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʟʘʜʘʜʝʥʠʪʝ ʧʘʨʘʤʝʪʨʠ, ʩ ʢʦʠʪʦ ʪʨʷʙʚʘ 

ʪʝʭʥʠʯʝʩʢʠʪʝ ʣʠʮʘ ʜʘ ʩʝ ʩʲʦʙʨʘʟʷʚʘʪ ʠ ʜʘ ʥʘʙʣʶʜʘʚʘʪ 
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ʅʘʡ-ʯʝʩʪʦ ʩʨʝʱʘʥʠʪʝ ʧʨʠʯʠʥʠ ʟʘ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʟʘʜʘʜʝʥʠʪʝ ʧʘʨʘʤʝʪʨʠ  

ʩʧʦʨʝʜ ʩʚʝʪʦʚʥʠʷ ʦʧʠʪ ʩʘ: 

-           ʛʨʝʰʥʘ ʥʘʩʪʨʦʡʢʘ ʥʘ ʪʝʨʤʦʩʪʘʪʠʪʝ 

- ʛʨʝʰʥʘ ʥʘʩʪʨʦʡʢʘ ʥʘ ʩʠʩʪʝʤʘʪʘ ʟʘ ʘʚʪʦʤʘʪʠʯʝʥ ʢʦʥʪʨʦʣ 

- ʛʦʣʷʤ ʧʨʦʮʝʥʪ ʦʪʚʦʨʝʥʠ ʧʨʦʟʦʨʮʠ 

- ʧʦʚʨʝʜʘ ʚ ʨʝʛʫʣʠʨʘʱʠʪʝ ʚʝʥʪʠʣʠ 

- ʪʝʯʦʚʝ ʚ ʨʘʟʧʨʝʜʝʣʠʪʝʣʥʘʪʘ ʤʨʝʞʘ 

- ʥʝʧʨʘʚʠʣʥʦ ʧʲʣʥʝʥʝ ʥʘ ʠʥʩʪʘʣʘʮʠʷʪʘ, ʢʦʝʪʦ ʚʦʜʠ ʜʦ ʚʲʟʜʫʭ ʚʲʚ ʚʦʜʥʠʪʝ  

ʦʪʦʧʣʠʪʝʣʥʠ ʠʥʩʪʘʣʘʮʠʠ   ʠ ʥʝʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʤʠʢʨʦʢʣʠʤʘʪʘ ʠ ʪ.ʥ. 

ʇʨʠ ʩʝʜʤʠʯʥʦ (ʨʲʯʥʦ ʠʣʠ ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ) ʩʲʙʠʨʘʥʝ ʥʘ ʜʘʥʥʠ ʤʦʞʝ ʜʘ ʩʝ ʦʪʢʨʠʷʪ 

ʜʝʬʝʢʪʠʪʝ ʚ ʩʠʩʪʝʤʠʪʝ ʠʣʠ ʚ ʥʘʩʪʨʦʡʢʠʪʝ ʩʚʦʝʚʨʝʤʝʥʥʦ ʙʝʟ ʪʦʚʘ ʜʘ ʜʦʚʝʜʝ ʜʦ ʩʝʨʠʦʟʥʠ 

ʬʠʥʘʥʩʦʚʠ ʧʦʩʣʝʜʩʪʚʠʷ. ʊʘʢʘ ʩʲʱʦ ʤʦʞʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʨʘʟʭʦʜʠʪʝ ʟʘ ʝʥʝʨʛʠʷ ʠ ʜʘ ʩʝ ʧʨʝʜʚʠʜʠ 

ʙʶʜʞʝʪ. ʇʦʚʠʰʘʚʘ ʩʝ ʠ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʠʟʚʲʨʰʚʘʥʠʷ ʘʥʘʣʠʟ ʟʘ ʛʦʜʠʰʥʦʪʦ ʧʦʪʨʝʙʣʝʥʠʝ ʥʘ ʝʥʝʨʛʠʷ 

ʠ ʩʚʲʨʟʘʥʠʪʝ ʩ ʪʦʚʘ ʨʘʟʭʦʜʠ.  

ʇʨʠ ʜʦʧʫʩʥʘʪʠ ʛʦʣʝʤʠ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʝʪʘʣʦʥʥʠʪʝ ʠ ʥʦʨʤʘʪʠʚʥʦ ʜʦʧʫʩʪʠʤʠʪʝ, 

ʩʝ ʧʨʝʤʠʥʘʚʘ ʢʲʤ ʧʦʯʘʩʦʚʦ ʟʘʤʝʨʚʘʥʝ ʠ ʦʪʯʠʪʘʥʝ ʜʦ ʦʪʢʨʠʚʘʥʝ ʥʘ ʧʨʠʯʠʥʠʪʝ ʠ 

ʦʪʩʪʨʘʥʷʚʘʥʝʪʦ ʠʤ. 

ʀʥʩʪʨʫʢʪʘʞ ʥʘ ʪʝʭʥʠʯʝʩʢʠʷ ʧʝʨʩʦʥʘʣ ʧʦ ʧʦʜʜʨʲʞʢʘʪʘ ʥʘ ʠʥʩʪʘʣʘʮʠʠʪʝ 

¶ ʌʠʨʤʘʪʘ, ʠʟʚʲʨʰʠʣʘ ʝʥʝʨʛʠʡʥʦʪʦ ʦʙʩʣʝʜʚʘʥʝ ʥʘ ʦʙʝʢʪʘ, ʧʨʝʜʠ ʥʘʯʘʣʦʪʦ ʥʘ ʚʩʝʢʠ 

ʦʪʦʧʣʠʪʝʣʝʥ ʩʝʟʦʥ, ʠʟʚʲʨʰʚʘ ʠʥʩʪʨʫʢʪʘʞ ʥʘ ʪʝʭʥʠʯʝʩʢʠʷ ʧʝʨʩʦʥʘʣ, ʢʦʡʪʦ ʦʪʛʦʚʘʨʷ ʟʘ ʩʛʨʘʜʥʠʪʝ 

ʠʥʩʪʘʣʘʮʠʠ;  

¶ ʇʨʘʚʠ ʩʝ ʧʨʦʚʝʨʢʘ ʥʘ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʚʩʠʯʢʠ ʠʟʤʝʨʚʘʪʝʣʥʠ ʫʨʝʜʠ; 

¶ ʇʨʦʚʝʨʷʚʘʪ ʩʝ  ʩʠʩʪʝʤʠʪʝ ʟʘ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʤʠʢʨʦʢʣʠʤʘʪʘ ʚ ʩʛʨʘʜʠʪʝ. ɺʥʠʤʘʪʝʣʥʦ 

ʩʝ ʧʲʣʥʠ ʩʠʩʪʝʤʘʪʘ ʟʘ ʦʪʦʧʣʝʥʠʝ ʟʘ ʜʘ ʥʝ ʩʝ ʧʦʣʫʯʘʪ ʚʲʟʜʫʰʥʠ ʚʲʟʛʣʘʚʥʠʮʠ; 

¶ ʇʨʦʚʝʨʷʚʘʪ ʩʝ ʝʣʝʢʪʨʠʯʝʩʢʠʪʝ ʠʥʩʪʘʣʘʮʠʠ; 

¶ ʆʛʣʝʞʜʘ ʩʝ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʦʛʨʘʞʜʘʱʠʪʝ ʝʣʝʤʝʥʪʠ ï ʜʦʛʨʘʤʘ, ʩʪʝʥʠ, ʧʦʜʦʚʝ ʠ 

ʧʦʢʨʠʚ. ʇʨʠ ʥʘʣʠʯʠʝʪʦ ʥʘ ʧʨʦʙʣʝʤʠ ʩʲʩ ʩʯʫʧʝʥʠ ʧʨʦʟʦʨʮʠ, ʪʝʯʦʚʝ ʠ ʜʨ., ʩʚʦʝʚʨʝʤʝʥʥʦ ʩʝ 

ʦʪʩʪʨʘʥʷʚʘʪ; 

¶ ʊʝʭʥʠʯʝʩʢʠʷʪ ʧʝʨʩʦʥʘʣ ʧʦ ʧʦʜʜʨʲʞʢʘʪʘ ʥʘ ʩʛʨʘʜʥʠʪʝ ʠʥʩʪʘʣʘʮʠʠ ʩʝ ʠʥʬʦʨʤʠʨʘ ʟʘ 

ʥʝʦʙʭʦʜʠʤʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ ʤʠʢʨʦʢʣʠʤʘʪʘ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʟʘʜʘʜʘʪ ʚ ʩʛʨʘʜʘʪʘ ʠ  ʜʘ ʩʝ 

ʧʦʜʜʲʨʞʘʪ ʧʨʝʟ ʦʪʦʧʣʠʪʝʣʥʠʷ ʩʝʟʦʥ; 

¶ ʊʨʷʙʚʘ ʜʘ  ʩʝ ʩʣʝʜʠ ʟʘ ʦʪʚʘʨʷʥʝ ʥʘ ʧʨʦʟʦʨʮʠʪʝ, ʢʦʝʪʦ ʚʦʜʠ ʜʦ ʧʨʝʨʘʟʭʦʜ ʥʘ 

ʪʦʧʣʠʥʘ; 
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¶ ɺʩʷʢʘ ʩʝʜʤʠʮʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʪʯʠʪʘʪ ʜʘʥʥʠʪʝ, ʦʪ ʪʦʧʣʦʤʝʨʘ, ʩʨʝʜʥʦ ʩʝʜʤʠʯʥʘʪʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʚʲʥʰʥʠʷ ʚʲʟʜʫʭ, ʩʨʝʜʥʦ ʩʝʜʤʠʯʥʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʧʨʝʜʩʪʘʚʠʪʝʣʥʠʪʝ 

ʧʦʤʝʱʝʥʠʷ ʠ ʜʘ ʩʝ ʧʨʝʜʦʩʪʘʚʷʪ ʠʥʬʦʨʤʘʮʠʷʪʘ ʥʘ ʬʠʨʤʘʪʘ ʠʟʚʲʨʰʠʣʘ ʝʥʝʨʛʠʡʥʠʷ ʦʜʠʪ. 

¶ ʇʨʠ ʥʝʨʝʜʥʦʩʪʠ ʚ ʠʟʤʝʨʚʘʪʝʣʥʠʪʝ ʧʨʠʙʦʨʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʜʘ ʠʥʬʦʨʤʠʨʘʪ, ʟʘ ʜʘ ʩʝ 

ʠʟʙʝʛʥʘʪ ʥʝʪʦʯʥʦʩʪʠ ʚ ʜʘʥʥʠʪʝ; 

¶ ʉʣʝʜ ʠʥʩʪʨʫʢʪʘʞʘ ʦʪʛʦʚʦʨʥʠʮʠʪʝ ʩʝ ʧʦʜʧʠʩʚʘʪ, ʯʝ ʩʘ ʟʘʧʦʟʥʘʪʠ ʩʲʩ ʟʘʜʲʣʞʝʥʠʷʪʘ 

ʩʠ. 

ʇʨʠ ʥʝʠʟʧʲʣʥʝʥʠʝ ʥʘ ʛʦʨʥʠʷ ʠʥʩʪʨʫʢʪʘʞ, ʪʝʭʥʠʯʝʩʢʠʷʪ ʧʝʨʩʦʥʘʣ ʦʪʛʦʚʘʨʷʱ ʟʘ 

ʩʠʩʪʝʤʠʪʝ ʟʘ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʥʦʨʤʘʣʥʠ ʫʩʣʦʚʠʷ ʥʘ ʨʘʙʦʪʘ ʥʦʩʠ ʦʪʛʦʚʦʨʥʦʩʪ. 

ʇʦ ʧʨʝʮʝʥʢʘ ʥʘ ʨʲʢʦʚʦʜʩʪʚʦʪʦ ʥʘ ʦʙʝʢʪʘ ʙʠ ʤʦʛʣʦ ʜʘ ʙʲʜʝ ʥʘʟʥʘʯʝʥ ʩʧʝʮʠʘʣʝʥ 

ʩʣʫʞʠʪʝʣ, ʢʦʡʪʦ ʜʘ ʦʪʛʦʚʘʨʷ ʟʘ ʝʥʝʨʛʠʡʥʘʪʘ ʝʬʝʢʪʠʚʥʦʩʪ ʠ ʧʨʷʢʦ ʜʘ ʢʦʥʪʨʦʣʠʨʘ 

ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʤʦʥʠʪʦʨʠʥʛʘ. ʊʦʚʘ ʙʠ ʦʙʣʝʢʯʠʣʦ ʩʝʨʠʦʟʥʦ ʧʨʦʮʝʩʘ ʥʘ ʦʪʯʠʪʘʥʝ ʥʘ 

ʠʟʠʩʢʫʝʤʠʪʝ ʝʥʝʨʛʠʡʥʠ ʧʦʢʘʟʘʪʝʣʠ. 

ɻʦʣʷʤʘ ʯʘʩʪ ʦʪ ʧʨʝʜʚʠʜʝʥʠʪʝ ʤʝʨʢʠ ʟʘ ʝʥʝʨʛʠʝʥ ʤʦʥʠʪʦʨʠʥʛ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʟʘʤʝʥʝʥʠ ʦʪ 

ʜʠʛʠʪʘʣʥʠ ʩʠʩʪʝʤʠ ʟʘ ʩʲʙʠʨʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʩʲʛʣʘʩʥʦ ʦʧʠʩʘʥʠʪʝ ʚ ɽʉʄ 5!!! 
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14.  ȻȼȴȷȺȲȱȹȴȱ 2 ð ȴȳȻȺȷȳȮȬȹȬ ȷȴȾȱȼȬȾȿȼȬ 

1. ˸͙͙͔͍ͤͫͭͪͫͭͦ ͤ͊ ͙͙ͦͤͦͣ͊ͭ͊͟͟ ͙ ͔͔͎͔͙ͤͪͭ͊ͭ͊͟Σ ά˭͊ͦͤ͟ ͊͘ ͔͔͎͙͚ͤͪͤ͊ͭ͊ ͔ͺ͔͙͍ͭͤͦͫͭ͟έ 

2. ˹͔͊ͪ͒͋͊ Ѕ ˾˨ ς 16 ς мрфп ͦͭ мо ˹͔͍͙ͦͣͪ нлмо͎Φ ͊͘ ͔͍͔ͦ͋ͫ͒͊ͤ͡ ͊͘ ͔͔͎͙͚ͤͪͤ͊ ͔ͺ͔͙͍ͭͤͦͫͭ͟Σ 

͔͙ͫͪͭͺ͙ͼ͙͔ͪ͊ͤ ͙ ͦͼ͔ͤ͊͟ ͤ͊ ͔͔͎͙͚͙͔ͤͪͤͭ ͔ͫͨͫͭΎ͍͙͊ͤΎ ͤ͊ ͎͙ͫͪ͊͒ 

3. ˹͔͊ͪ͒͋͊ Ѕ ˾˨ ς 16 ς млру ͦͭ мл ˨͔͔͍͙ͣͪ͟ нллф͎Φ ͊͘ ͔͙͔ͨͦ͊͊ͭͭ͘͟͡ ͊͘ ͪ͊͘ͻͦ͒ ͤ͊ ͔͔͎͙ͤͪΎ ͙ 

͔͔͎͙͚͙͔ͤͪͤͭ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟ ͻ͊ ͎͙͔ͫͪ͊͒ͭ 

4. ˹͔͊ͪ͒͋͊ Ѕ мр ͊͘ ͔ͭͻ͙ͤ;͔͙͔ͫͭ͟ ͍͙ͨͪ͊͊͡ ͙ ͙͍͙ͤͦͪͣ͊ͭͤ ͍͔͊ͭͦ͟ ͊͘ ͔͙͙ͨͪͦͭͪ͊ͤ͟Σ 

͙͎͔ͪ͊͗͒͊ͤ͘ ͙ ͔ͫͨͦ͊ͭ͊͟͡ͼ͙Ύ ͤ͊ ͔͙͔ͦ͋ͭͭ͟ ͙ ͫΆͦͪΆ͔͙͗ͤΎͭ͊ ͊͘ ͙͍͍ͨͪͦͦ͒ͫͭͦ͘Σ ͔ͨͪͤͦͫ ͙ 

͔͔͔͙͔ͪ͊ͨͪ͒ͤ͘͡ ͤ͊ ͙ͭͦͨͤͤ͊͡ ͔͔͎͙ͤͪΎ 

5. ˹͔͊ͪ͒͋͊ Ѕт ͦͭ мрΦмнΦнллп ͎Φ ͊͘ ͔͔͎͙͚ͤͪͤ͊ ͔ͺ͔͙͍ͭͤͦͫͭ͟Σ ͭͦͨͦͫ͡Άͻ͔͙͔ͪ͊ͤͤ ͙ ͙͙ͦͤͦͣ͟Ύ ͤ͊ 

͔͔͎͙ͤͪΎ ͍ ͎͙ͫͪ͊͒Σ ό˻͋ͤΦΣ ˨ˤΣ ͋ͪΦ р ͦͭ нллр ͎ΦΤ ͙ͣ͘Φ ͙ ͒ͦͨΦΣ ͋ͪΦ ур ͦͭ нллф ͎ΦΤ ͨͦͨͪΦΣ ͋ͪΦ уу ͙ фн 

ͦͭ нллф ͎ΦΤ ͙ͣ͘Φ ͙ ͒ͦͨΦΣ ͋ͪΦ н ͦͭ нлмл ͎Φ˻͋ͤΦΣ ˨ˤΣ ͋ͪΦнт ͦͭ нлмр ͎Φύ 

6. ˸͙͙͔͍ͤͫͭͪͫͭͦ ͤ͊ ͔͎͙ͪͦͤ͊ͤͦͭͦ͡ ͍͙͙͔ͪ͊ͭ͘ ͙ ͎͚͍͋͊ͦͯͫͭͪͦͫͭͦͭͦ͡ ά˸͔͙ͭͦ͒;͔͙ͫ͟ 

͙ͯ͊͊ͤ͘͟Ύ ͊͘ ͙͘;͙ͫ͡Ύ͍͔͊ͤ ͤ͊ ͎͙ͦ͒΄͙ͤΎ ͪ͊͘ͻͦ͒ ͤ͊ ͔͔͎͙ͤͪΎ ͍ ͎͙ͫͪ͊͒έΣ ˣ˿ˢ ммκнллр ͎Φ 

7. ͔́ͻ͙ͤ;͔͙ͫ͟ ͙͍͔͙͔̂ͤͪͫͭͭ ς ˿ͦͺ͙ΎΣ ά˾Ά͍͍ͦͦ͒ͫͭͦ͟ ͊͘ ͔͍͔ͦ͋ͫ͒͊ͤ͡ ͊͘ ͔͔͎͙͚ͤͪͤ͊ 

͔ͺ͔͙͍ͭͤͦͫͭ͟ ͙ ͔͙ͫͪͭͺ͙ͼ͙͔ͪ͊ͤ ͤ͊ ͎͙ͫͪ͊͒έΣ ά˿˻̅́́˾˩˯˨έΣ нллс ͎Φ 

8. ͔́ͻ͙ͤ;͔͙ͫ͟ ͙͍͔͙͔̂ͤͪͫͭͭ ς ˿ͦͺ͙ΎΣ ά˾Ά͍͍ͦͦ͒ͫͭͦ͟ ͊͘ ͙͘;͙ͫ͡Ύ͍͔͊ͤ ͤ͊ ͎͙ͦ͒΄͙ͤΎ ͪ͊͘ͻͦ͒ ͤ͊ 

͔͔͎͙ͤͪΎ ͍ ͎͙͔ͫͪ͊͒ͭέΣ ά˿˻̅́́˾˩˯˨έΣ нллс ͎Φ κ͍ ͫΆ͍͔͍͙͔ͦͭͭͫͭ ͫ ˹͔͊ͪ͒͋͊ Ѕт ͊͘ 

ͭͦͨͦͫ͡Άͻ͔͙͔ͪ͊ͤͤ ͙ ͙͙ͦͤͦͣ͟Ύ ͤ͊ ͔͔͎͙ͤͪΎ ͍ ͎͙ͫͪ͊͒κ 

9. ˿͍ͭ͊ͣͦ ˿ΦΣ ά˿͍ͨͪ͊ͦ;͙ͤ͟ ͨͦ ͔͙͔ͦͭͦͨͤ͡Σ ͍͔͙ͤͭ͊͡ͼ͙Ύ ͙ ͙͙ͣ͊ͭ͊͘͟͡ͼ͙Ύέ ς L ;͊ͫͭΣ ά͔́ͻ͙ͤ͊͟έ 

мффл ͎Φ 

10. ˿ ͍ͭ͊ͣͦ ˿ΦΣ ά˿͍ͨͪ͊ͦ;͙ͤ͟ ͨͦ ͔͙͔ͦͭͦͨͤ͡Σ ͍͔͙ͤͭ͊͡ͼ͙Ύ ͙ ͙͙ͣ͊ͭ͊͘͟͡ͼ͙Ύέ ς LL ;͊ͫͭΣ ά͔́ͻ͙ͤ͊͟έ 

нллм ͎Φ 

11. ˿ ͍ͭ͊ͣͦ ˿ΦΣ ά˿͍ͨͪ͊ͦ;͙ͤ͟ ͨͦ ͔͙͔ͦͭͦͨͤ͡Σ ͍͔͙ͤͭ͊͡ͼ͙Ύ ͙ ͙͙ͣ͊ͭ͊͘͟͡ͼ͙Ύέ ς LLL ;͊ͫͭΣ ά͔́ͻ͙ͤ͊͟έ 

мффо ͎Φ 
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15.  ȻȼȴȷȺȲȱȹȴȱ 3 ð ȱȹȱȼȯȺȻȺȾȼȱȭȷȱȹȴȱ ȱȬB 

SOFTWARE  
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