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ʄɯʅɯʉʊɽʈʉʊɺʆ ʆʉɺɯʊʀ ʊɸ ʅɸʋʂʀ ʋʂʈɸɰʅʀ 

ʅʘʮʽʦʥʘʣʴʥʘ ʘʢʘʜʝʤʽʷ ʥʘʫʢ ʋʢʨʘʾʥʠ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʇɯè 

ɯʥʩʪʠʪʫʪ ʝʣʝʢʪʨʦʜʠʥʘʤʽʢʠ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ 

ʅʘʫʢʦʚʠʡ ʧʘʨʢ çʂʠʾʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

 

 

 

 

 

 

 

 

 

ɯ ʄɯɾʅɸʈʆɼʅɸ ʅɸʋʂʆɺʆ-ʇʈɸʂʊʀʏʅɸ ʊɸ 

ʅɸɺʏɸʃʔʅʆ-ʄɽʊʆɼʀʏʅɸ ʂʆʅʌɽʈɽʅʎɯʗ 
 

çɽʅɽʈɻɽʊʀʏʅʀʁ ʄɽʅɽɼɾʄɽʅʊ: 

ʉʊɸʅ ʊɸ ʇɽʈʉʇɽʂʊʀɺʀ 

ʈʆɿɺʀʊʂʋ ï 2014è 
 

 

ɿʙʽʨʥʠʢ ʪʝʟ ʜʦʧʦʚʽʜʝʡ 

 

 

 

 

 

 

 

 

 

 

 

 

 

27-29 ʪʨʘʚʥʷ 2014 ʨ. 

ʤ. ʂʠʾʚ 
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ʆʈɻɸʅɯɿɸʊʆʈʀ: 

¶ ʅʘʮʽʦʥʘʣʴʥʘ ʘʢʘʜʝʤʽʷ ʥʘʫʢ ʋʢʨʘʾʥʠ; 

¶ ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ 

ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè; 

¶ ɯʥʩʪʠʪʫʪ ʝʣʝʢʪʨʦʜʠʥʘʤʽʢʠ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ; 

¶ ʅʘʫʢʦʚʠʡ ʧʘʨʢ çʂʠʾʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

ɿɸ ʇɯɼʊʈʀʄʂʀ 

¶ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʩʚʽʪʠ ʪʘ ʥʘʫʢʠ ʋʢʨʘʾʥʠ; 

¶ ʄʽʥʽʩʪʝʨʩʪʚʘ ʝʥʝʨʛʝʪʠʢʠ ʪʘ ʚʫʛʽʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʋʢʨʘʾʥʠ; 

¶  ʄʽʥʽʩʪʝʨʩʪʚʘ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʞʠʪʣʦʚʦ-

ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ; 

¶ ɼʝʨʞʘʚʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʟ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ 

ʋʢʨʘʾʥʠ; 

¶  ʅʘʮʽʦʥʘʣʴʥʦʾ ʢʦʤʽʩʽʾ, ʱʦ ʟʜʽʡʩʥʶʻ ʜʝʨʞʘʚʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʫ ʩʬʝʨʽ 

ʝʥʝʨʛʝʪʠʢʠ; 

¶ ʅʽʤʝʮʴʢʦʛʦ ʪʦʚʘʨʠʩʪʚʘ ʤʽʞʥʘʨʦʜʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ (GIZ) GmbH. 

ɯʅʌʆʈʄɸʎɯʁʅɸ ʇɯɼʊʈʀʄʂɸ 

ɾʫʨʥʘʣ çʇʨʦʤʠʩʣʦʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʘ ʪʘ ʝʣʝʢʪʨʦʪʝʭʥʽʢʘè  

 

ʈʦʙʦʯʽ ʤʦʚʠ ʢʦʥʬʝʨʝʥʮʽʾ: ʫʢʨʘʾʥʩʴʢʘ, ʨʦʩʽʡʩʴʢʘ, ʘʥʛʣʽʡʩʴʢʘ. 

 

 

ʄʽʩʮʝ ʧʨʦʚʝʜʝʥʥʷ:  ʅʊʋʋ çʂʇɯè. 

ɸʜʨʝʩʘ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʢʦʤʽʪʝʪʫ ʢʦʥʬʝʨʝʥʮʽʾ: 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè,  

ɯʥʩʪʠʪʫʪ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʪʘ ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʫ. 

03056, ʋʢʨʘʾʥʘ, ʤ. ʂʠʾʚ, ʚʫʣ. ɹʦʨʱʘʛʽʚʩʴʢʘ, 115, ʢʦʨʧʫʩ 22, ʢ. 315, 

ʪʝʣ./ʬʘʢʩ (38-044) 406-85-14;  

ʩʘʡʪ pems.kpi.ua e-mail: pems@kpi.ua 
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ʇʈʆɻʈɸʄʅʀʁ ʂʆʄɯʊɽʊ ʂʆʅʌɽʈɽʅʎɯɰ 
 

ɻʦʣʦʚʘ ï ɹʦʨʠʩ ʉʪʦʛʥʽʡ, ʘʢʘʜʝʤʽʢ-ʩʝʢʨʝʪʘʨ ɺʽʜʜʽʣʝʥʥʷ ʬʽʟʠʢʦ-ʪʝʭʥʽʯʥʠʭ ʧʨʦʙʣʝʤ ʝʥʝʨʛʝʪʠʢʠ ʅɸʅ 

ʋʢʨʘʾʥʠ, ʘʢʘʜʝʤʽʢ ʅɸʅ ʋʢʨʘʾʥʠ 

ɿʘʩʪʫʧʥʠʢʠ ʛʦʣʦʚʠ: 

ʆʣʝʢʩʘʥʜʨ ʂʠʨʠʣʝʥʢʦ, ʜʠʨʝʢʪʦʨ ɯʥʩʪʠʪʫʪʫ ʝʣʝʢʪʨʦʜʠʥʘʤʽʢʠ ʅɸʅ ʋʢʨʘʾʥʠ, ʘʢʘʜʝʤʽʢ ʅɸʅ 

ʋʢʨʘʾʥʠ 

ʖʨʽʡ ʗʢʠʤʝʥʢʦ, ʧʝʨʰʠʡ ʧʨʦʨʝʢʪʦʨ ʅʊʋʋ çʂʇɯè,  ʘʢʘʜʝʤʽʢ ʅɸʅ ʋʢʨʘʾʥʠ 
 

ʏʣʝʥʠ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʽʪʝʪʫ: 
 

ɹʘʩʦʢ ɹʦʨʠʩ, ʯʣʝʥ-ʢʦʨ. ʅɸʅ ʋʢʨʘʾʥʠ 

ɯʥʩʪʠʪʫʪ ʪʝʭʥʽʯʥʦʾ ʪʝʧʣʦʬʽʟʠʢʠ ʅɸʅ ʋʢʨʘʾʥʠ, 

ʋʢʨʘʾʥʘ  

ɹʝʥʠʩʝʢ ɻʨʟʝʛʦʨʞ, ʧʨʦʬ.   
ʋʥʽʚʝʨʩʠʪʝʪ ʫ ɿʝʣʝʥʽʡ ɻʫʨʽ, ʇʦʣʴʱʘ  

ɹʣʽʥʦʚ ʖʨʽʡ, ʧʨʦʬ. 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʟʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʈʦʩʽʷ  

ɹʫʪʢʝʚʠʯ ʆʣʝʢʩʘʥʜʨ, ʧʨʦʬ.  
ɯʥʩʪʠʪʫʪ ʝʣʝʢʪʨʦʜʠʥʘʤʽʢʠ ʅɸʅ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ  

ɺʠʧʘʥʘʩʝʥʢʦ ʉʪʘʥʽʩʣʘʚ, ʧʨʦʬ.  
ʅʘʮʽʦʥʘʣʴʥʠʡ ʛʽʨʥʠʯʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʋʢʨʘʾʥʘ  

ɺʽʥʥʽʢʦʚ ɼʤʠʪʨʦ, ʧʨʦʬ.   

ʊʘʣʣʽʥʥʩʴʢʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ɽʩʪʦʥʽʷ  

ɼʝʥʠʩʶʢ ʉʝʨʛʽʡ, ʧʨʦʬ. 
ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʇɯè, 

ʋʢʨʘʾʥʘ  

ɼʝʰʢʦ ɺʘʣʝʨʽʡ, ʧʨʦʬ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʇɯè, 

ʋʢʨʘʾʥʘ  

ɼʦʛʤʘʪʦʚ ɸʥʘʪʦʣʽʡ, ʧʨʦʬ.   

ʅʘʮʽʦʥʘʣʴʥʠʡ ʘʝʨʦʢʦʩʤʽʯʥʠʡ  ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʄ. ɭ. 

ɾʫʢʦʚʩʴʢʦʛʦ çʍɸɯè, ʋʢʨʘʾʥʘ 

ɽʢʝʣʴ ʇʝʪʨʦ, ʧʨʦʬ.  
ʂʘʪʦʣʠʮʴʢʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ɹʻʣʫ ʆʨʽʟʦʥʪʽ, ɹʨʘʟʠʣʽʷ  

ɾʘʨʢʽʥ ɸʥʜʨʽʡ, ʯʣʝʥ-ʢʦʨ. ʅɸʅ ʋʢʨʘʾʥʠ 

ɯʥʩʪʠʪʫʪ ʝʣʝʢʪʨʦʜʠʥʘʤʽʢʠ ʅɸʅ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ  

ɾʫʡʢʦʚ ɺʘʣʝʨʽʡ, ʧʨʦʬ. 
ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʇɯè, 

ʋʢʨʘʾʥʘ  

ɿʘʛʽʨʥʷʢ ʄʠʭʘʡʣʦ, ʧʨʦʬ. 
ʂʨʝʤʝʥʯʫʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤ. ʄ. ʆʩʪʨʦʛʨʘʜʩʴʢʦʛʦ, ʋʢʨʘʾʥʘ  

ʂʘʧʣʫʥ ɺʽʢʪʦʨ, ʧʨʦʬ. 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʽʾ ʪʘ 

ʜʠʟʘʡʥʫ, ʋʢʨʘʾʥʘ  

ʂʘʯʘʥ ʖʨʽʡ, ʧʨʦʬ.  

ɿʘʧʦʨʽʟʴʢʘ ʜʝʨʞʘʚʥʘ ʽʥʞʝʥʝʨʥʘ ʘʢʘʜʝʤʽʷ, ʋʢʨʘʾʥʘ 

ʂʽʦʨʩʘʢ ʄʠʭʘʡʣʦ, ʧʨʦʬ.  
ɯʥʩʪʠʪʫʪ ʝʥʝʨʛʝʪʠʢʠ ɸʅ ʄʦʣʜʦʚʠ, ʄʦʣʜʦʚʘ  

ʂʦʥʩʪʘʥʪʠʥʦʚ ʉʝʨʛʽʡ, ʧʨʦʬ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʇɯè, 

ʋʢʨʘʾʥʘ 

 

ʂʫʜʨʷ ʉʪʝʧʘʥ, ʧʨʦʬ.   
ɯʥʩʪʠʪʫʪ ʚʽʜʥʦʚʣʶʚʘʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʅɸʅ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ  

ʃʝʞʥʶʢ ʇʝʪʨʦ, ʧʨʦʬ.  

ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʋʢʨʘʾʥʘ 

ʃʽ ɹʝʨʥʪ, ʧʨʦʬ. 

ʋʥʽʚʝʨʩʠʪʝʪʩʴʢʠʡ ʢʦʣʝʜʞ ʊʝʣʝʤʘʨʢ, ʅʦʨʚʝʛʽʷ 

ʄʘʣʽʥʦʚʩʴʢʠʡ ɸʥʪʦʥ, ʧʨʦʬ.   

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʋʢʨʘʾʥʘ 

ʄʘʨʯʝʥʢʦ ɸʥʜʨʽʡ, ʧʨʦʬ.  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʍʇɯè, ʋʢʨʘʾʥʘ 

ʄʝʪʝʣʴʩʴʢʠʡ ɺʦʣʦʜʠʤʠʨ, ʧʨʦʬ.   

ɿʘʧʦʨʽʟʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʋʢʨʘʾʥʘ 

ʅʠʞʥʠʢ ʆʣʝʢʩʘʥʜʨ, ʧʨʦʬ.   

ʇʦʣʪʘʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  

ʽʤ. ʖ. ʂʦʥʜʨʘʪʶʢʘ, ʋʢʨʘʾʥʘ 

ʇʘʚʣʦʚ ɻʝʥʥʘʜʽʡ , ʧʨʦʬ. 
ʄʠʢʦʣʘʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  

ʢʦʨʘʙʣʝʙʫʜʫʚʘʥʥʷ, ʋʢʨʘʾʥʘ 

ʇʠʩʴʤʝʥʥʠʡ ɭʚʛʝʥ, ʧʨʦʬ.   

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʇɯè, ʋʢʨʘʾʥʘ 

ʉʘʜʦʚʠʡ ʆʣʝʢʩʘʥʜʨ, ʧʨʦʬ.   
ɼʥʽʧʨʦʜʟʝʨʞʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ʋʢʨʘʾʥʘ 

ʉʘʬʴʷʥʮ ʉʝʨʛʽʡ, ʧʨʦʬ.   
ɼʦʥʝʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʋʢʨʘʾʥʘ 

ʉʠʯʝʥʢʦ ɺʽʢʪʦʨ, ʧʨʦʬ.   

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  

ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʽʤ. ʘʢʘʜʝʤʽʢʘ ɺ. ʃʘʟʘʨʷʥʘ, ʋʢʨʘʾʥʘ 

ʉʽʥʯʫʢ ʆʣʝʛ, ʧʨʦʬ.  

ʂʨʝʤʝʥʯʫʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤ..ʄ.ʆʩʪʨʦʛʨʘʜʩʴʢʦʛʦ, ʋʢʨʘʾʥʘ 

ʊʝʨʝʰʢʝʚʠʯ ʃʝʦʥʽʜ, ʜʦʮʝʥʪ  

ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʋʢʨʘʾʥʘ 

ʌʽʘʣʢʦ ʅʘʪʘʣʽʷ, ʯʣʝʥ-ʢʦʨ. ʅɸʅ ʋʢʨʘʾʥʠ 

ɯʥʩʪʠʪʫʪ ʪʝʭʥʽʯʥʦʾ ʪʝʧʣʦʬʽʟʠʢʠ ʅɸʅ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

ʌʦʤʽʯʦʚ ɭʚʛʝʥʽʡ, ʧʨʦʬ.   

ʆʜʝʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʋʢʨʘʾʥʘ 

ʐʤʘʨʦʚ ɺʘʣʝʨʽʡ, ʧʨʦʬ.  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʘʚʽʘʮʽʡʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʋʢʨʘʾʥʘ 

ʑʦʢʽʥ ɺʘʜʠʤ, ʧʨʦʬ.  

ʂʨʠʚʦʨʽʟʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʋʢʨʘʾʥʘ  

ʖʨʯʝʥʢʦ ʆʣʝʛ, ʧʨʦʬ. 
ɯʥʩʪʠʪʫʪ ʝʣʝʢʪʨʦʜʠʥʘʤʽʢʠ ʅɸʅ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ  

ʗʥʜʫʣʴʩʴʢʠʡ ʆʣʝʢʩʘʥʜʨ, ʧʨʦʬ.  
ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʇɯè, ʋʢʨʘʾʥʘ 

 

ʆʈɻɸʅɯɿɸʎɯʁʅʀʁ ʂʆʄɯʊɽʊ 
 

ɹʦʨʠʯʝʥʢʦ ʆʣʝʥʘ,  

ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ, 

ʤʦʙ.066 787 83 85 

ɺʝʨʝʤʽʡʯʫʢ ʖʨʽʡ,  

ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ,  

ʤʦʙ.097 106 90 09 

ʅɸʇʈʗʄʀ ʈʆɹʆʊʀ ʂʆʅʌɽʈɽʅʎɯɰ  
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ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽ: 
1. ɿʘʢʦʥʦʜʘʚʯʽ ʪʘ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʽ ʧʠʪʘʥʥʷ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʪʘ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ.  

2. ʄʝʪʦʜʦʣʦʛʽʯʥʽ ʦʩʥʦʚʠ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʢʝʨʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʽʩʪʶ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʘʣʠʚʘ ʪʘ ʝʥʝʨʛʽʾ. 

3. ʉʫʯʘʩʥʽ ʩʠʩʪʝʤʠ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ. 

4. ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʝʥʝʨʛʝʪʠʯʥʽ ʩʠʩʪʝʤʠ Smart Grid ʪʘ ʝʥʝʨʛʝʪʠʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪ. 

5. ʈʦʟʨʦʙʢʘ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 
ʚʠʤʦʛ ʤʽʞʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʫ ISO 50001. 

6. ɯʥʪʝʛʨʦʚʘʥʽ ʩʠʩʪʝʤʠ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ. 

7. ɽʥʝʨʛʝʪʠʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪ ʫ ʩʠʩʪʝʤʽ ʢʝʨʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʦʤ ʪʘ ʛʘʣʫʟʷʤʠ 

ʝʢʦʥʦʤʽʢʠ. 

8. ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʣʠʚʥʦ-

ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ. 

9. ʇʣʘʥʫʚʘʥʥʷ ʨʝʩʫʨʩʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʪʦʯʢʠ ʟʦʨʫ ʢʝʨʫʚʘʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʶ. 

10. ɹʝʟʧʝʢʘ ʝʥʝʨʛʝʪʠʯʥʠʭ ʽ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. 

11. ɽʢʦʣʦʛʽʯʥʽ ʧʠʪʘʥʥʷ ʝʥʝʨʛʝʪʠʢʠ ʽ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ. 

12. ʇʨʠʢʣʘʜʥʽ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʽ ʪʘ ʝʢʦʥʦʤʽʯʥʽ ʧʠʪʘʥʥʷ ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʫ. 

 

ʅʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʽ: 
1. ʄʝʪʦʜʦʣʦʛʽʷ ʬʦʨʤʫʚʘʥʥʷ ʟʤʽʩʪʫ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʫ ʩʬʝʨʽ ʝʥʝʨʛʝʪʠʯʥʦʛʦ 

ʤʝʥʝʜʞʤʝʥʪʫ. 

2. ʈʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤ ʷʢʦʩʪʽ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʧʽʜʛʦʪʦʚʢʠ ʝʥʝʨʛʦʤʝʥʝʜʞʝʨʽʚ 
ʚ ʢʦʥʪʝʢʩʪʽ ɹʦʣʦʥʩʴʢʦʛʦ ʧʨʦʮʝʩʫ. 

3. ʇʨʦʙʣʝʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 

4. ʇʨʦʙʣʝʤʠ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʩʪʘʥʜʘʨʪʽʚ ʚʠʱʦʾ ʰʢʦʣʠ. 

5. ʉʫʯʘʩʥʝ ʥʘʚʯʘʣʴʥʝ ʡ ʣʘʙʦʨʘʪʦʨʥʝ ʫʩʪʘʪʢʫʚʘʥʥʷ ʧʦ ʟʘʙʝʟʧʝʯʝʥʥʶ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦ-

ʬʘʭʦʚʦʾ ʪʘ ʧʨʘʢʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʝʥʝʨʛʦʤʝʥʝʜʞʝʨʽʚ. 

 

ɻʨʘʬʽʢ ʨʦʙʦʪʠ ʢʦʥʬʝʨʝʥʮʽʾ 

26-27 ʪʨʘʚʥʷ 2014 ʨ.   ɿʘʾʟʜ ʫʯʘʩʥʠʢʽʚ   

27ï28 ʪʨʘʚʥʷ 2014 ʨ. ʇʣʝʥʘʨʥʽ ʪʘ ʩʝʢʮʽʡʥʽ ʟʘʩʽʜʘʥʥʷ ʅʊʋʋ çʂʇɯè, 

ɯɽɽ 

29 ʪʨʘʚʥʷ 2014 ʨ. ɽʢʩʢʫʨʩʽʡʥʘ ʧʨʦʛʨʘʤʘ ʧʦ ʤ. ʂʠʻʚʫ ʪʘ ʅʊʋʋ 

çʂʇɯè, ʚʽʜ'ʾʟʜ ʫʯʘʩʥʠʢʽʚ   

 

ʊʨʠʚʘʣʽʩʪʴ ʚʠʩʪʫʧʽʚ ï ʜʦ 15 ʭʚʠʣʠʥ. 
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ɿʄɯʉʊ 

 

ʉʊʆɻʅɯʁ ɹ.ʉ., ʂʀʈʀʃɽʅʂʆ ʆ.ɺ., ɯʥʩʪʠʪʫʪ ʝʣʝʢʪʨʦʜʠʥʘʤʽʢʠ ʅɸʅ ʋʢʨʘʾʥʠ, 

ɼɽʅʀʉʖʂ ʉ.ʇ., ʅʊʋʋ çʂʇɯè 

ɽʥʝʨʛʝʪʠʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪ ï ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʜʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʢʝʨʫʚʘʥʥʷ 

ʝʥʝʨʛʝʪʠʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠééééééééééééééééééééééééééé..9 

LORENZO RUBINO, MSc student at Polytechnic University of Turin, Italy 

Benchmarking as tool of improving energy efficiencyéééééééééééééé10 
ɸʈʊʖʍ ʉ.ʌ., ʏɽʈɺʆʅɽʅʂʆ ɯ.ɯ., ʅʊʋ çʍʇɯè 

ɿʘʦʱʘʜʞʝʥʥʷ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʛʽʜʨʦʘʛʨʝʛʘʪʽʚ ʧʨʠ ʾʭ ʨʦʙʦʪʽ ʟʽ ʟʤʽʥʥʦʶ ʯʘʩʪʦʪʦʶ ʦʙʝʨʪʘʥʥʷéééééééééééé11 

ɹɸɿʖʂ ʊ.ʄ., ʆɻɯɭɺʀʏ ʆ.ʄ., ʅʊʋʋ çʂʇɯè  

ʆʧʪʠʤʽʟʘʮʽʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʧʦʢʘʟʥʠʢʽʚ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽéééééééééééééééééééééé..12 
ɹɸɿʖʂ ʊ.ʄ., ʆʇʈʀʐʂʆ ɺ.ʇ., ʅʊʋʋ çʂʇɯè 
ʆʮʽʥʢʘ ʨʽʚʥʷ ʝʥʝʨʛʝʬʝʢʪʠʚʥʦʩʪʽ ʜʞʝʨʝʣ ʨʦʟʦʩʝʨʝʜʞʝʥʦʾ ʛʝʥʝʨʘʮʽʾééééééé13 

ɼɽʅʀʉʖʂ ʉ.ʇ., ʅʊʋʋ çʂʇɯè 

ɽʥʝʨʛʦʤʝʥʝʜʞʝʨ, ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪ, ʩʠʩʪʝʤʘ ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʫ ï ʦʥʪʦʣʦʛʽʷ ʪʘ 

ʤʝʪʦʜʦʣʦʛʽʷ ʚʠʟʥʘʯʝʥʴéééééééééééééééééééééééééééé.14 

ɹɸʉʆʂ ɹ.ɯ., ɯʥʩʪʠʪʫʪ ʪʝʭʥʽʯʥʦʾ ʪʝʧʣʦʬʽʟʠʢʠ ʅɸʅ ʋʢʨʘʾʥʠ 

ʇʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʙʫʜʽʚʝʣʴ ï ʩʫʪʪʻʚʠʡ ʨʝʩʫʨʩ ʝʢʦʥʦʤʽʾ 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫééééééééééééééééééééééééééééééé...16 

ɿɸʄʋʃʂʆ ɸ.ɯ., ʅʊʋʋ çʂʇɯè, ɹɽɼɽʈɸʂ ʗ.ʉ., ʇɸʊ çɸɿʆʊè, ʤ. ʏʝʨʢʘʩʠ. 

ʂʦʤʧʣʝʢʩʥʠʡ ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ ʩʧʦʞʠʚʘʥʥʷ ʘʢʪʠʚʥʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, 

ʚʠʪʨʘʪ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʪʘ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾééééééééééééé.17 

ɹʆʅɼɸʈɽʅʂʆ ɭ.ɸ., ɺʅʊʋ 

ʄʝʥʝʜʞʤʝʥʪ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʙʝʟʧʝʢʠ ʱʦʜʦ ʤʽʥʽʤʽʟʘʮʽʾ ʨʠʟʠʢʫ ʜʽʾ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ 

ʚʠʧʨʦʤʽʥʝʥʥʷ ʥʘ ʣʶʜʠʥʫ ʚ ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʢʘʭ ʥʘʜʚʠʩʦʢʦʾ ʥʘʧʨʫʛʠééééééééé.18 
ʂɸʏɸʅ ʖ.ɻ., ʂʆɺɸʃɽʅʂʆ ɺ.ʃ., ɺɯɿɽʈ ɸ.ɸ., ɿɼɯɸ 

ʑʦʜʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʦʟʧʦʜʽʣʫ ʪʝʤʧʝʨʘʪʫʨʠ ʫ ʛʘʟʦʚʽʡ ʥʘʛʨʽʚʘʣʴʥʽʡ ʢʘʤʝʨʽ ʧʨʠ 
ʥʘʷʚʥʦʩʪʽ ʧʨʦʩʪʦʨʦʚʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷééééééééééééééééééé.19 

ɺʆʃʆʐʂʆ ɸ.ɺ., ʇʆɹɯɻɸʁʃʆ ɺ.ɸ., ɼɽʈɽɺôʗʅʂʆ ɼ.ɻ., ʂʆʃɽʉʅɯʂ ɭ.ʄ., ʅʊʋʋ 
çʂʇɯè 

ɺʧʣʠʚ ʨʦʟʦʩʝʨʝʜʞʝʥʦʾ ʛʝʥʝʨʘʮʽʾ ʥʘ ʷʢʽʩʪʴ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʚ ʩʠʩʪʝʤʘʭ 
ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷéééééééééééééééééééééééééééééé.20 

ɹɸʉʆʂ ɹ.ɯ., ɼɸɺʀɼɽʅʂʆ ɹ.ɺ., ɻʆʅʏɸʈʋʂ ʉ.ʄ., ʃʀʉɽʅʂʆ ʆ.ʄ., ɯʥʩʪʠʪʫʪ ʪʝʭʥʽʯʥʦʾ 
ʪʝʧʣʦʬʽʟʠʢʠ ʅɸʅ ʋʢʨʘʾʥʠ 

ʊʝʧʣʦʬʽʟʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʚʽʪʨʷʥʦ-ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʧʨʠʤʽʱʝʥʥʷ 
ʛʨʦʤʘʜʩʴʢʦʾ ʙʫʜʽʚʣʽ ʧʨʠ ʧʝʨʝʨʠʚʯʘʩʪʦʤʫ ʨʝʞʠʤʽ ʦʧʘʣʝʥʥʷéééééééééééé..21 

ɿɸʄʋʃʂʆ ɸ.ɯ., ɺɽʈɽʄɯʁʏʋʂ ʖ.ɸ., ʅʊʋʋ çʂʇɯè 

ʌʦʨʤʫʚʘʥʥʷ ʽʥʜʠʢʘʪʦʨʽʚ ʷʢ ʩʢʣʘʜʦʚʘ ʚ ʩʠʩʪʝʤʽ ʦʮʽʥʶʚʘʥʥʷ ʫʧʨʘʚʣʽʥʥʷ 

ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷʤééééééééééééééééééééééééééééé.22 
ʂʀʈʀʂ ɺ.ɺ., ɻʋɹɸʊʖʂ ʆ.ʉ., ʅʊʋʋ çʂʇɯè 

ʉʪʚʦʨʝʥʥʷ ʙʘʟʠ ʟʥʘʥʴ ʥʝʯʽʪʢʦʛʦ ʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʝʨʘ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʧʝʨʝʪʦʢʽʚ 
ʨʝʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽéééééééééééééééééééééééééééé...23 

ɼɽʅʀʉʖʂ ʉ.ʇ., ʅɸʍʆɼʆɺ ɺ.ʌ., ʌɽɼʆʉɽʅʂʆ ʄ.ʄ., ʅʊʋʋ çʂʇɯè 

ʅʘʧʨʷʤʢʠ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʧʣʘʥʽʚ ʧʽʜʛʦʪʦʚʢʠ ʤʘʛʽʩʪʨʽʚ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ çɽʥʝʨʛʝʪʠʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪèééééééééééééééééééé24 

ɹʆʈʀʏɽʅʂʆ ʆ.ɺ., ʅʊʋʋ çʂʇɯè 

ɯʥʪʝʛʨʘʮʽʷ ʩʠʩʪʝʤʠ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ ʜʦ ʟʘʛʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʤʝʥʝʜʞʤʝʥʪʫ ʧʽʜʧʨʠʻʤʩʪʚʘéééééééééééééééééééééééééé..25 
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ɼʆɺɻɸʃʖʂ ʆ.ʄ., ʆʄɽʃʗʅɽʅʂʆ ɻ.ɺ., ʅʊʋ çʍʇɯè 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ SMART GRID ʷʢ ʟʘʩʽʙ ʧʽʜʚʠʱʝʥʥʷ 
ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽééééééééééééééééééééééééééééé....26 

ɻɸʃʔʇɽʈɯʅɸ ʃ.ʇ., ʂʅɽʋ ʽʤ. ɺʘʜʠʤʘ ɻʝʪʴʤʘʥʘ 

ɽʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪ ʚ ʩʠʩʪʝʤʥʽʡ ʘʜʘʧʪʘʮʽʾ ʥʘʮʽʦʥʘʣʴʥʠʭ ʝʢʦʥʦʤʽʢééééééé27 

ʐɸʇʈɸʅ ʆ.ʉ., ʂʅʋ ʽʤ. ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ɽʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪ ʷʢ ʯʠʥʥʠʢ ʤʦʜʝʨʥʽʟʘʮʽʾ ʩʚʽʪʦʚʦʛʦ ʨʠʥʢʫ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚéé28 

ɭɺʊʋʍʆɺɸ ʊ.ʆ., ɯʥʩʪʠʪʫʪ ʟʘʛʘʣʴʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʅɸʅ ʋʢʨʘʾʥʠ 

ʉʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʽ ʙʘʛʘʪʦʨʽʚʥʝʚʦʾ ʩʠʩʪʝʤʠ 

ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʫ ɾʂɻééééééééééééééééééééééééééé..29 
ɿɸʉɽʎʂʀʁ ʀ.ɻ., ɾʆɺʅʀʈ ʄ.ʉ., ʀʥʩʪʠʪʫʪ ʪʝʭʥʠʯʝʩʢʦʡ ʪʝʧʣʦʬʠʟʠʢʠ ʅɸʅ ʋʢʨʘʠʥʳ 
ʕʣʝʢʪʨʦʦʙʝʩʧʝʯʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʛʦ ʜʦʤʘ çʥʦʣʴ ʵʥʝʨʛʠʠèéééééééé30 

ɯʅʐɽʂʆɺ ɭ.ʄ., ʅʊʋʋ çʂʇɯè 

ʄʝʪʦʜʦʣʦʛʽʷ ISO ʱʦʜʦ ʨʦʟʨʦʙʢʠ ʪʘ ʨʦʟʚʠʪʢʫ ʩʪʘʥʜʘʨʪʽʚ ʟ ʝʥʝʨʛʝʪʠʯʥʦʛʦ 

ʤʝʥʝʜʞʤʝʥʪʫ (ʩʝʨʽʷ ʩʪʘʥʜʘʨʪʽʚ ISO 50000)éééééééééééééééééééé31 

ʂɸʃɯʅʏʀʂ ɺ.ʇ., ʐʀʗʅʆɺ ʆ.ʆ., ʅʊʋʋ çʂʇɯè, ʐʇɸʂ ʆ.ʃ., ʃʋʎɯɺ ʇ.ɼ., ɺɸʊ ɽʂ 

çʍʤʝʣʴʥʠʮʴʢʦʙʣʝʥʝʨʛʦè 

ɸʚʪʦʤʘʪʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʢʦʤʝʨʮʽʡʥʦʛʦ ʦʙʣʽʢʫ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʇɸʊ 

Ăʍʄɽʃʔʅʀʎʔʂʆɹʃɽʅɽʈɻʆòéééééééééééééééééééééééé.32 

ʂɸʇʃʋʅ ɺ.ɺ., ʂʅʋʊɼ 

ɽʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʷʢ ʛʦʣʦʚʥʠʡ ʯʠʥʥʠʢ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʝʥʝʨʛʝʪʠʢʠ ʚ ʋʢʨʘʾʥʽé33 
ʂʀʈʀʃʖʂ ʊ.ɯ., ɻʋɻʆʃʔʂʆ ɸ.ɸ., ɼʅʋ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʽʤʝʥʽ ʘʢʘʜ. ɺ. 

ʃʘʟʘʨʷʥʘ 

ɼʦʩʣʽʜʞʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʚʪʨʘʪ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʧʦʾʟʜʽʚ ʥʘ 
ʤʽʞʧʽʜʩʪʘʥʮʽʡʥʽʡ ʟʦʥʽéééééééééééééééééééééééééééé....34 

ʂʃʆʇʆʊ ʄ.ʇ., ʂʆɺɸʃʔʏʋʂ ɸ.ʄ., ʅʊʋʋ çʂʇɯè 

ʐʣʷʭʠ ʟʥʠʞʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʴ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʘʙʩʦʨʙʮʽʡʥʦʛʦ 
ʦʯʠʱʝʥʥʷ ʜʠʤʦʚʠʭ ʛʘʟʽʚ ʚʽʜ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʚʦʜʥʠʤʠ ʨʦʟʯʠʥʘʤʠ ʘʤʽʥʽʚéééééé.35 

ʂʆʃɽʉʅʀʏɽʅʂʆ ʅ.ɺ., ɼʅʊʋ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʵʢʚʠʚʘʣʝʥʪʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʧʨʦʮʝʩʩʦʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠééééééééééééééééééééééé36 

ʂʆʉʊʆɻʈɯɿʆɺɸ ʅ.ʆ., ɼʋɹʈʆɺʉʔʂɸ ɺ.ɺ., ʐʂʃʗʈ ɺ.ɯ., ʅʊʋʋ çʂʇɯè 

ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʫ ʰʚʠʜʢʦʩʪʝʡ ʚʽʪʨʫééééééééé...37 

ʂʆʎɸʈ ʆ.ɺ., ʅʊʋʋ çʂʇɯè 

ʇʝʨʩʧʝʢʪʠʚʥʽ ʥʘʧʨʷʤʠ ʧʽʜʛʦʪʦʚʢʠ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʢʘʜʨʽʚ ʫ ʩʬʝʨʽ ʝʥʝʨʛʝʪʠʯʥʦʛʦ 

ʤʝʥʝʜʞʤʝʥʪʫéééééééééééééééééééééééééééééééé....38 
ʂʈɸɺʎʆɺ ɺ.ʉ., ʅʊʋʋ çʂʇɯè. 
ʇʨʦʙʣʝʤʳ ʨʘʩʯʝʪʘ ʧʦʪʝʨʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʩʝʪʷʭ ʧʦ ʜʘʥʥʳʤ ɸʉʂʋʕééééééééééééééééééééééééééé..39 

ɺʆʃʆʐʂʆ ɸ.ɺ., ʂʋɼʈʀʎʔʂʀʁ ʄ.ʖ., ʅʊʋʋ çʂʇɯè 

ɺ̔ ʜʥʦʚʣʝʥʥʷ ʚʪʨʘʯʝʥʠʭ ʦʙʣʽʢʦʚʠʭ ʜʘʥʠʭ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʭʽʤʽʯʥʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘéééééééééééééééééééééééééééééééé...40 
ɹɸʉʆʂ ɹ.ɯ., ɹɽʃʗɭɺɸ ʊ.ɻ., ʂʋɾɽʃʔ ʃ.ʄ., ʍʀɹʀʅɸ ʄ.ɸ, ɯʥʩʪʠʪʫʪ ʪʝʭʥʽʯʥʦʾ 

ʪʝʧʣʦʬʽʟʠʢʠ ʅɸʅ ʋʢʨʘʾʥʠ 

ʄʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʘʢʫʤʫʣʶʚʘʥʥʷ ʪʘ ʚʠʣʫʯʝʥʥʷ ʪʝʧʣʦʪʠ ˇʨʫʥʪʫ 
ʚʝʨʪʠʢʘʣʴʥʠʤʠ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘʤʠééééééééééééééééééééééé41 

ʂʋʃɸɻɯʅ ɼ.ʆ., ɿʅʊʋ 

ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʣʠʚʥʦ-
ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʥʘ ʟʘʣʽʟʥʠʯʥʦʤʫ ʪʨʘʥʩʧʦʨʪʽéééééééééééééééé42 
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ʄɸʃɯʅʆɺʉʔʂʀʁ ɸ.ɸ., ʊʋʈʂʆɺʉʔʂʀʁ ɺ.ɻ., ʄʋɿʀʏɸʂ ɸ.ɿ., ʅʋ çʃʇè 

ɽʬʝʢʪʠʚʥʘ ʨʝʢʦʥʩʪʨʫʢʮʽʷ ʩʠʩʪʝʤ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ ʫ ʧʨʘʢʪʠʮʽ 
ʤʽʩʴʢʦʛʦ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷéééééééééééééééééééééé..43 

ʄɽʊɽʃʔʉʂʀʁ ɺ.ʇ., ɿɸɹʆʃʆʊʅʓʁ ɸ.ʇ., ɼʔʗʏɽʅʂʆ ɺ.ɺ., ɼɸʋʉ ʖ.ɺ., ɿʅʊʋ 

ʌʦʨʤʘʣʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʝʣʴʩʢʠʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ 
ʩʦʜʝʨʞʘʱʠʭ ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠéééééééééééééééé...44 

ʄɯʃʗɭɺ ʖ.ʇ., ʊɸʏʀʅɯʅɸ ʆ.ʄ., ɿɸʍɸʈʏɽʅʂʆ ʖ.ɸ., ʉʆʂʆʃʆɺɸ ʅ.ʇ., ʅɸʋ 

ɸʚʪʦʤʘʪʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʧʦʙʫʜʦʚʠ ʦʧʪʠʤʘʣʴʥʠʭ ʤʦʜʝʣʝʡ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʟʘʭʦʜʽʚ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠééééééééééééééééééé45 
ʂʀʈʀʂ ɺ.ɺ., ʅɸɻʆʈʅʀʁ ʈ.ɺ., ʅʊʋʋ çʂʇɯè 

ɼʦʩʣʽʜʞʝʥʥʷ ʨʦʟʧʦʜʽʣʫ ʛʝʦʤʘʛʥʽʪʥʠʭ ʽʥʜʫʢʮʽʡʥʠʭ ʩʪʨʫʤʽʚ ʚ ʤʘʛʽʩʪʨʘʣʴʥʠʭ 
ʝʣʝʢʪʨʠʯʥʠʭ ʤʝʨʝʞʘʭ 750 ʢɺééééééééééééééééééééééééé...46 

ʅɽʄʀʈʆɺʉʂʀʁ ɯ.ɸ., ʅʊʋ çʍʇɯè 

ʕʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪ ʢʘʢ ʤʥʦʛʦʫʨʦʚʥʝʚʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴʶéééééééééééééééééééééééééééé.47 

ʅʀʂʀʊʀʅ ɽ.ɽ., ʀʥʩʪʠʪʫʪ ʛʘʟʘ ʅɸʅ ʋʢʨʘʠʥʳ 

ʉʦʟʜʘʥʠʝ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʩʠʩʪʝʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘééééééé.48 

ʂʆɺɸʃʔʏʋʂ ɸ.ʄ., ʇɸʅʏɽʅʂʆ ʆ.ʆ., ʅʊʋʋ çʂʇɯè  

ɽʥʝʨʛʝʪʠʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪ ʫ ʩʠʩʪʝʤʽ ʢʝʨʫʚʘʥʥʷ ʘʛʨʦʧʨʦʤʠʩʣʦʚʠʤ ʢʦʤʧʣʝʢʩʦʤ 

ʋʢʨʘʾʥʠééééééééééé.........................................................................................49 

ɯʅʐɽʂʆɺ ɭ.ʄ., ʇʃʆʊʅʀʂ ʃ.ɸ., ʅʊʋʋ çʂʇɯè 

ɸʥʘʣʽʟ ʩʚʽʪʦʚʠʭ ʪʝʥʜʝʥʮʽʡ ʩʪʚʦʨʝʥʥʷ ʩʪʽʡʢʦʾ ʝʥʝʨʛʝʪʠʢʠ ʟ ʧʨʘʢʪʠʢʦʶ 

ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʫéééééééééééééééééééééééééééééé50 

ʇʆʇʆɺ ɺ.ɸ., ʗʈʄʆʃʖʂ ʆ.ʉ., ɿɸʄʂʆɺʀʁ ʆ.ʇ., ɺɯʅʅɯʏʋʂ ɺ.ɺ., ʅʊʋʋ çʂʇɯè 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʫ ʥʝʣʦʢʘʣʴʥʦʛʦ ʧʦʰʫʢʫ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ 

ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʨʝʩʫʨʩʽʚéééééééééééééééééééé.51 
ʇʈɽʇʆɼʆɹʅɸ ɻ.ʖ., ʅʊʋʋ çʂʇɯè 

ɸʥʘʣʽʟ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʘʩʠʥʭʨʦʥʥʦʛʦ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʟ ʢʦʨʝʢʪʦʨʦʤ 
ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʪʫʞʥʦʩʪʽéééééééééééééééééééééééééééé.52 

ʇʈʀʊʀʉʂɸʏ ɯ.ɺ., ʅʊʋʋ çʂʇɯè 

ʄʦʥʽʪʦʨʠʥʛ ʩʠʣʦʚʠʭ ʨʦʟʧʦʜʽʣʴʯʠʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʽʚ ʚ ʟʘʜʘʯʘʭ 
ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʫéééééééééééééééééééééééééééééé53 

ʇʈʆʂʆʇɽʅʂʆ ɺ.ɺ., ʂʆʎɸʈ ʆ.ɺ., ʈɸʉʔʂʆ ʖ.ɸ., ʇɸɺʃʆɺɸ ʖ.ʉ., ʅʊʋʋ çʂʇɯè 

ʇʦʣʥʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʝʨʤʘʥʝʪʥʦʛʦ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʘʫʜʠʪʘééééééééééééééééééééééééééé.....54 

ʇʐɯʅʔʂʆ ʆ.ʄ., ʂʋɿʅɽʎʆɺ ɺ.ɻ., ʉʀʏɽʅʂʆ ɺ.ɻ., ɼʅʋ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

ʽʤʝʥʽ ʘʢʘʜ. ɺ. ʃʘʟʘʨʷʥʘ 

ʅʘʧʨʷʤʢʠ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʚ ʫʥʽʚʝʨʩʠʪʝʪʽéééééééééééééééé...56 
ʈʆʄɸʅɽʎʔ ʆ.ʇ., ʅʊʋʋ çʂʇɯè  
ʐʣʷʭʠ ʟʥʠʞʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ ʥʘ ʝʣʝʢʪʨʠʯʥʫ ʝʥʝʨʛʽʶ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ 

ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜééééééééééééééééééééééééééééé57 

ʉɸʄʂʆɺ ʆ.ɺ., ʉʆʂʆʃʆɺɸ ʅ.ʇ., ʄʀɻʆɺʀʏ ʅ.ɺ., ʈʀɾʀʂʆɺ ʅ.ɺ., ʅɸʋ 

ʄʝʪʦʜʠ ʚʠʙʦʨʫ ʟʨʘʟʢʽʚ ʝʥʝʨʛʦʟʙʝʨʝʛʘʶʯʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ 

ʪʝʭʥʦʣʦʛʽʡéééééééééééééééééééééééééééééééééé.58 

ʉɸʌʔʗʅʎ ʉ.ʄ., ʉɸʌʔʗʅʎ ɸ.ʉ., ɼʅʊʋ 

ʆʧʳʪ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ ʵʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ISO 50001 ʥʘ 

ʧʠʣʦʪʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ɼʦʥʝʮʢʦʡ ʦʙʣʘʩʪʠ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ GIZ ñʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʘʷ ʠ 

ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʫʤʝʥʴʰʝʥʠʝ ʢʣʠʤʘʪʘ ʤʦʜʝʨʥʠʟʘʮʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ɼʦʥʝʮʢʦʡ 

ʦʙʣʘʩʪʠèééééééééééééééééééééééééééééééééééé..59 
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ʉɯʅʏʋʂ ʆ.ʄ., ʉɯʅʏʋʂ ɯ.ʆ., ʗʃʆɺɸ ʆ.ʄ., ɹɸʋʃɯʅɸ ʄ.ɸ., ɼɺʅɿ çʂʨʠʚʦʨʽʟʴʢʠʡ 

ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè 

ɼʦ ʧʠʪʘʥʥʷ ʨʦʟʙʫʜʦʚʠ ʩʪʨʫʢʪʫʨʠ ʩʣʫʞʙʠ ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʫ ʛʽʨʥʠʯʦʨʫʜʥʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘééééééééééééééééééééééééééééééééé60 
ʉʊɸʉʖʂ ʆ.ɯ., ɼɽʊʋʊ, ʊʋʊʀʂ ɺ.ʃ., ɯʥʩʪʠʪʫʪ ʝʣʝʢʪʨʦʜʠʥʘʤʽʢʠ ʅɸʅ ʋʢʨʘʾʥʠ, 

ʄɸʂʉʀʄʏʋʂ ɺ.ʌ., ɼɸɿʊʋ çʋʢʨʟʘʣʽʟʥʠʮʷè 

ʆʩʦʙʣʠʚʦʩʪʽ ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʷ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ ʚ ʪʷʛʦʚʠʭ ʤʝʨʝʞʘʭ 
ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʟʘʣʽʟʥʠʮʴééééééééééééééééééééééééé..61 

ɼʋɹʈʆɺʉʔʂɸ ɺ.ɺ., ʉʊɽʇɸʅɽʅʂʆ ʆ.ɯ., ʅʊʋʋ çʂʇɯè 
ʇʘʩʠʚʥʠʡ ʙʫʜʠʥʦʢ ï ʰʣʷʭ ʜʦ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾééééééé..63 
ʉʊʈɽʃʂʆɺɸ ɻ.ɻ., ʅʊʋʋ çʂʇɯè, ɸɻɭɭɺɸ ɻ.ʄ., ʅɸʋ 

ɼʦʩʚʽʜ ʩʝʨʪʠʬʽʢʘʮʽʾ ʩʠʩʪʝʤ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ ʦʙôʻʢʪʽʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʘʚʽʘʮʽʡʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʟʘ ʚʠʤʦʛʘʤʠ ʩʪʘʥʜʘʨʪʫ ISO 50001éééééééééééé...64 
ʌɽɼʆʈʆɺ ɸ.ʖ., ɼʅʊʋ 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʟʘʱʠʪ ʚ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʝʪʠ ʥʠʟʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩ 
ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʵʥʝʨʛʠʠéééééééééééééééééé..65 

ʌʀʃɸʊʆɺ ɸ.ɻ., ʅʊʋʋ çʂʇɯè 

ʄʝʪʦʜ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʝʤ 
ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷééééééééééééééééééééééééé.67 

ʌʆʄɯʏʆɺ ɭ.ʇ., ʆʅʇʋ, ʂʆɺʐɸʈ ʉ.ʇ., ʌʆʄɯʏʆɺ ʇ.ɭ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʥʪʨʦʣʷ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ 

ʵʥʝʨʛʦʤʝʥʝʜʞʤʝʪʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷééééééééééééééé.68 
ʐʂʃʗʈ ɺ.ɯ., ɼʋɹʈʆɺʉʔʂɸ ɺ.ɺ., ʖʈʂʆɺɸ ɺ.ɺ., ʅʊʋʋ çʂʇɯè 
ɸʥʘʣʽʟ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʢʦʛʝʥʝʨʘʮʽʡʥʠʭ ʫʩʪʘʥʦʚʦʢ ʥʘ ʙʽʦʧʘʣʠʚʽéé...69 
ʏɽʈʅʗɺʉʔʂʀʁ ɸ.ɺ., ʗʂʆɹʖʂ ɼ.ɺ., ʅʊʋʋ çʂʇɯè 

ɯʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʽ ʟʘʩʦʙʠ ʤʦʥʽʪʦʨʠʥʛʫ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʦʙôʻʢʪʽʚ 

ʥʘʬʪʦʜʦʙʫʚʥʦʾ ʛʘʣʫʟʽéééééééééééééééééééééééééééé......70 

ʂʆʅʉʊɸʅʊʀʅʆɺ ʉ.ʄ., ʅʊʋʋ çʂʇɯè 

ɽʥʝʨʛʝʪʠʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪ: ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʚ ʋʢʨʘʾʥʽééééé..71 

ʗʃʆɺɸ ʆ.ʄ., ɹɸʋʃɯʅɸ ʄ.ɸ., ɼɺʅɿ çʂʨʠʚʦʨʽʟʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè 

ʊʠʧʦʣʦʛʽʷ ʝʬʝʢʪʠʚʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʧʨʦʮʝʩʦʤ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ 

ʛʽʨʥʠʯʦʨʫʜʥʦʛʦ ʢʦʤʧʣʝʢʩʫéééééééééééééééééééééééééé...72 
ʈʗʉʅʆɺɸ ɽ.ɺ., ɯʥʩʪʠʪʫʪ ʪʝʭʥʽʯʥʦʾ ʪʝʧʣʦʬʽʟʠʢʠ ʅɸʅ ʋʢʨʘʾʥʠ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʪʝʧʣʦʚʳʭ ʥʘʩʦʩʦʚ ʪʠʧʘ çʚʦʟʜʫʭ/ʚʦʜʘè ʚ ʩʠʩʪʝʤʘʭ 

ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʋʢʨʘʠʥʳééééééééééééééééééééééééééé73 
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ɽʅɽʈɻɽʊʀʏʅʀʁ ʄɽʅɽɼɾʄɽʅʊ ï ʉʀʉʊɽʄʅʀʁ ʇɯɼʍɯɼ ɼʆ 

ʄʆʅɯʊʆʈʀʅɻʋ ʊɸ ʂɽʈʋɺɸʅʅʗ ɽʅɽʈɻɽʊʀʏʅʀʄʀ ʇʈʆʎɽʉɸʄʀ 

 

ʉʊʆɻʅɯʁ ɹ.ʉ., ʘʢʘʜʝʤʽʢ ʅɸʅ ʋʢʨʘʾʥʠ, ʂʀʈʀʃɽʅʂʆ ʆ.ɺ., ʘʢʘʜʝʤʽʢ ʅɸʅ ʋʢʨʘʾʥʠ, 

ɯʥʩʪʠʪʫʪ ʝʣʝʢʪʨʦʜʠʥʘʤʽʢʠ ʅɸʅ ʋʢʨʘʾʥʠ, ɼɽʅʀʉʖʂ ʉ.ʇ., ʜ.ʪ.ʥ., ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè, ʤ. ʂʠʾʚ. 

 

ʊʝʨʤʽʥ çʝʥʝʨʛʝʪʠʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪè ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʬʝʨʠ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʞʝ 

ʤʘʪʠ ʥʠʟʢʫ ʩʤʠʩʣʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. ʎʝ ʧʦʥʷʪʪʷ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ 

ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʽʜʭʽʜ ʚ ʨʘʤʢʘʭ  ʚʠʜʽʣʝʥʦʾ ʝʥʝʨʛʝʪʠʯʥʦʾ (ʚʠʨʦʙʥʠʯʦʾ) ʩʠʩʪʝʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ  

ʚʠʜʽʣʠʪʠ ʪʘʢʽ ʝʪʘʧʠ:  ʧʣʘʥʫʚʘʥʥʷ, ʚʠʨʦʙʥʠʮʪʚʦ (ʛʝʥʝʨʘʮʽʷ), ʧʝʨʝʜʘʯʘ (ʪʨʘʥʩʬʦʨʤʘʮʽʷ), 

ʥʘʢʦʧʠʯʝʥʥʷ, ʨʦʟʧʦʜʽʣ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʦʥʦʩʽʾʚ. 

ɿ ʦʜʥʽʻʾ ʩʪʦʨʦʥʠ, ʨʦʟʚʠʪʦʢ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʩʠʩʪʝʤ ʟʛʽʜʥʦ ʢʦʥʮʝʧʮʽʾ 

Smart Grid ʦʙʫʤʦʚʠʚ ʨʦʟʚʠʪʦʢ ʧʦʥʷʪʪʷ ʝʥʝʨʛʝʪʠʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤ 

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ (ʉɽʥʄ) ʟ ʪʦʯʢʠ ʟʦʨʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʤʠ 

ʧʨʦʮʝʩʘʤʠ ʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʪʘ ʩʠʩʪʝʤʘʭ. ʊʫʪ ʟʥʘʭʦʜʷʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʽ 

ʥʘʧʨʷʤʢʠ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤ ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʫ: HEMS ï ʩʠʩʪʝʤʠ ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʫ ʚ 

ʙʫʜʽʚʣʷʭ, IPMS ï ʩʠʩʪʝʤʠ ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʫ ʜʣʷ ʽʥʜʫʩʪʨʽʾ, PMS ï ʩʠʩʪʝʤʠ 

ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʫ ʚ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʮʽ, EMCS ï ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʜʣʷ ʩʠʩʪʝʤ 

ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʫ, EMPS ï ʟʘʩʦʙʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʩʠʩʪʝʤ 

ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʫ ʪʘ ʽʥʰ. 

ɿ ʽʥʰʦʾ ʩʪʦʨʦʥʠ, ʩʫʯʘʩʥʘ ʝʢʦʥʦʤʽʢʘ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤ 

ʨʽʚʥʝʤ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. ʇʨʘʢʪʠʢʘ ʩʫʯʘʩʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʦʢʘʟʘʣʘ, ʱʦ 

ʟʥʠʞʝʥʥʷ ʝʥʝʨʛʦʻʤʥʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʧʨʦʚʘʜʞʝʥʥʽ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ 

ʩʪʘʥʜʘʨʪʽʚ ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʫ. ʇʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ï ʮʝ ʥʝ ʪʽʣʴʢʠ 

ʪʝʭʥʽʯʥʘ ʧʨʦʙʣʝʤʘ, ʱʦ ʚʠʤʘʛʘʻ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ, ʘ ʡ ʫʧʨʘʚʣʽʥʩʴʢʘ ʧʨʦʙʣʝʤʘ. ɼʣʷ 

ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʫʧʨʘʚʣʽʥʩʴʢʦʾ ʧʨʦʙʣʝʤʠ ʨʦʟʨʦʙʣʝʥʦ ʤʽʞʥʘʨʦʜʥʠʡ ʩʪʘʥʜʘʨʪ ISO 50001:2011 

çEnergy management systems ï Requirements with guidance for useè (çʉʠʩʪʝʤʠ 

ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʫ ï ɺʠʤʦʛʠ ʟ ʢʝʨʽʚʥʠʮʪʚʦʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷè). 

ʉʪʘʥʜʘʨʪ ISO 50001 ʜʦʧʦʤʘʛʘʻ ʩʪʚʦʨʠʪʠ ʦʩʥʦʚʫ ʜʣʷ ʽʥʪʝʛʨʘʮʽʾ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʚ 

ʧʨʘʢʪʠʢʫ ʫʧʨʘʚʣʽʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʦʤ, ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʩʥʫʶʯʽ 

ʝʥʝʨʛʦʘʢʪʠʚʠ. ɿʘʚʜʷʢʠ ʩʪʘʥʜʘʨʪʫ ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʦʟʦʨʽʩʪʴ ʫ ʩʬʝʨʽ ʫʧʨʘʚʣʽʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʤʠ 

ʨʝʩʫʨʩʘʤʠ, ʤʦʞʥʘ ʦʮʽʥʶʚʘʪʠ ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. 

ʆʩʥʦʚʥʘ ʽʜʝʷ ʚʠʨʽʰʝʥʥʷ ʫʧʨʘʚʣʽʥʩʴʢʦʾ ʧʨʦʙʣʝʤʠ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʧʦʣʷʛʘʻ ʫ ʧʦʩʣʽʜʦʚʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ 

ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʫ. ɼʦʜʘʪʢʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʤʦʞʫʪʴ 

ʙʫʪʠ ʦʪʨʠʤʘʥʽ ʥʘ ʦʩʥʦʚʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʘʥʜʘʨʪʥʦʾ ʤʝʪʦʜʦʣʦʛʽʾ PDCA (PlanïDoï CheckïAct), 

ʚʣʘʩʪʠʚʦʾ ʚʩʽʤ ʜʦʙʨʝ ʚʽʜʦʤʠʤ ʤʽʞʥʘʨʦʜʥʠʤ ʩʪʘʥʜʘʨʪʘʤ (ISO 9001, 14001 ʪʘ ʽʥʰ.). ʇʝʨʝʚʘʛʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʮʝʩʥʦʛʦ ʧʽʜʭʦʜʫ ʥʘʩʪʫʧʥʽ: ʘʥʘʣʽʟ ʚʩʽʭ ʘʩʧʝʢʪʽʚ, ʱʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʥʘ ʧʦʩʪʽʡʥʝ ʧʦʢʨʘʱʝʥʥʷ; ʙʽʟʥʝʩ-ʧʨʦʮʝʩʠ, 

ʧʦʚ'ʷʟʘʥʽ ʟ ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʦʤ, ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʽ ʽ ʧʝʨʝʚʽʨʷʪʠʩʷ, ʷʢ ʟ ʙʦʢʫ ʚʥʫʪʨʽʰʥʽʭ, ʪʘʢ ʽ 

ʟʦʚʥʽʰʥʽʭ ʘʫʜʠʪʦʨʽʚ, ʚʢʣʶʯʘʶʯʠ ʤʦʞʣʠʚʽʩʪʴ ʩʝʨʪʠʬʽʢʘʮʽʾ; ʙʝʟʧʝʨʝʨʚʥʠʡ ʽ ʧʣʘʥʦʚʘʥʠʡ 

ʧʨʦʮʝʩ ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʫ, ʱʦ ʤʘʻ ʧʝʚʥʽ ʧʘʨʘʤʝʪʨʠ ʧʦʨʽʚʥʷʥʥʷ (ʙʘʟʦʚʽ ʣʽʥʽʾ) ʜʣʷ ʜʦʩʷʛʥʫʪʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʽ ʜʦʢʫʤʝʥʪʦʚʘʥʽ ʝʥʝʨʛʦʮʽʣʽ; ʧʽʜʭʽʜ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʢʨʘʱʽʡ ʩʚʽʪʦʚʽʡ ʧʨʘʢʪʠʮʽ, ʷʢʠʡ 

ʧʨʦʜʦʚʞʫʻ ʫʜʦʩʢʦʥʘʣʶʚʘʪʠ ʤʽʞʥʘʨʦʜʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ISO. 

ɿ ʪʦʯʢʠ ʟʦʨʫ ʧʨʦʮʝʩʥʦʛʦ ʧʽʜʭʦʜʫ ʤʝʥʝʜʞʤʝʥʪ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʩʠʩʪʝʤʘ ʟʘʭʦʜʽʚ, ʷʢʘ 

ʷʚʣʷʻ ʩʦʙʦʶ ʙʝʟʧʝʨʝʨʚʥʫ ʩʝʨʽʶ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʜʽʡ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ. ɸ ʚʦʥʠ, ʧʨʝʜʩʪʘʚʣʝʥʽ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʜʝʷʢʦʶ ʯʝʨʛʦʚʽʩʪʶ ʜʽʡ, ʥʘʟʠʚʘʶʪʴʩʷ 

ʫʧʨʘʚʣʽʥʩʴʢʠʤʠ ʬʫʥʢʮʽʷʤʠ, ʷʢʽ ʚ ʩʫʢʫʧʥʦʩʪʽ ʡ ʩʢʣʘʜʘʶʪʴ ʧʨʦʮʝʩʥʠʡ ʤʝʥʝʜʞʤʝʥʪ. 

ʇʨʦʮʝʩʥʠʡ ʧʽʜʭʽʜ ʫ ʤʝʥʝʜʞʤʝʥʪʽ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʬʫʥʢʮʽʡ ʧʣʘʥʫʚʘʥʥʷ, 

ʤʦʪʠʚʘʮʽʾ, ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʢʦʥʪʨʦʣʶ, ʦʙôʻʜʥʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʽ 
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ʩʠʩʪʝʤ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʂʝʨʽʚʥʠʮʪʚʦ ʧʨʠ ʮʴʦʤʫ ʧʦʚʠʥʥʦ ʨʦʟʛʣʷʜʘʪʠʩʷ ʚ ʷʢʦʩʪʽ ʩʘʤʦʩʪʽʡʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. ɺʦʥʦ ʥʘʜʽʣʷʻʪʴʩʷ ʤʦʞʣʠʚʦʩʪʷʤʠ ʥʘʜʘʥʥʷ ʚʧʣʠʚʫ ʥʘ ʦʢʨʝʤʫ ʛʨʫʧʫ ʧʨʘʮʽʚʥʠʢʽʚ ʟ 

ʤʝʪʦʶ ʩʧʨʷʤʫʚʘʥʥʷ ʨʦʙʦʪʠ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʽ ʟʘʛʘʣʴʥʦʛʦ ʫʩʧʽʭʫ ʦʨʛʘʥʽʟʘʮʽʾ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʚ ʩʫʯʘʩʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʜʦʩʷʛʘʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʟʘ ʨʘʭʫʥʦʢ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʘ ʪʘʢʦʞ ʟʘ ʨʘʭʫʥʦʢ ʟʤʽʥ ʫ ʤʝʪʦʜʘʭ ʽ 

ʩʧʦʩʦʙʘʭ ʫʧʨʘʚʣʽʥʥʷ. ʉɽʥʄ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʪʨʘʪʠ ʥʘ ʝʥʝʨʛʝʪʠʯʥʽ ʨʝʩʫʨʩʠ ʚ 

ʦʨʛʘʥʽʟʘʮʽʾ ʙʫʜʴ-ʷʢʦʛʦ ʪʠʧʫ ʪʘ ʨʽʚʥʷ. ʎʝ ʜʦʩʷʛʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʮʠʢʣʫ ʫʧʨʘʚʣʽʥʥʷ PDCA ʟ 

ʦʨʽʻʥʪʘʮʽʻʶ ʥʘ ʦʧʪʠʤʽʟʘʮʽʶ ʦʩʥʦʚʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɽʥʝʨʛʝʪʠʯʥʠʡ 

ʤʝʥʝʜʞʤʝʥʪ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʢʦʤʧʣʝʢʩ ʚʠʤʽʨʶʚʘʥʴ, ʷʢʽ ʧʨʦʚʦʜʷʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʧʣʘʥʫ ʟ ʤʝʪʦʶ ʧʽʜʪʚʝʨʜʠʪʠ, ʱʦ ʫ ʩʚʦʾʡ ʜʽʷʣʴʥʦʩʪʽ ʢʦʤʧʘʥʽʷ ʤʘʻ ʤʽʥʽʤʘʣʴʥʦ 

ʤʦʞʣʠʚʠʡ ʨʽʚʝʥʴ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ. 

ʉʢʣʘʜʦʚʠʤʠ ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʫ ʻ ʽʥʪʝʛʨʦʚʘʥʝ ʨʝʩʫʨʩʥʝ ʧʣʘʥʫʚʘʥʥʷ (Integrated 

Resource Planing ï IRP), ʜʦ ʩʢʣʘʜʫ ʷʢʦʛʦ ʚʭʦʜʠʪʴ ʢʝʨʫʚʘʥʥʷ ʝʥʝʨʛʦʚʠʢʦʨʠʩʪʘʥʥʷʤ (Demand 

Side Management ï DSM), ʧʣʘʥʫʚʘʥʥʷ ʝʥʝʨʛʦʚʠʢʦʨʠʩʪʘʥʥʷʤ (Supply Side Planning ï SSP ʯʠ 

Supply Side Management ï SSM ), ʘ ʪʘʢʦʞʝ ʝʥʝʨʛʝʪʠʯʥʠʡ ʘʫʜʠʪ (Energy Audit ï EA), ʢʦʥʪʨʦʣʴ 

ʪʘ ʥʦʨʤʘʣʽʟʘʮʽʷ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ (Monitoring & Targeting ï M & T), ʚʝʨʠʬʽʢʘʮʽʷ ʜʘʥʠʭ ʪʘ 

ʨʝʟʫʣʴʪʘʪʽʚ (Data & Results Verification ï Verification Protocol). 

ʇʨʠʡʥʷʪʪʷ ʢʦʤʧʘʥʽʻʶ ʢʦʥʮʝʧʮʽʾ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ ʤʘʻ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ 

ʥʘ ʾʾ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʪʘ ʪʝʭʥʽʯʥʽ ʧʨʦʮʝʜʫʨʠ, ʘ ʪʘʢʦʞ ʥʘ ʤʦʜʝʣʴ ʧʦʚʝʜʽʥʢʠ ʟ ʤʝʪʦʶ ʩʢʦʨʦʪʠʪʠ 

ʟʘʛʘʣʴʥʝ ʦʧʝʨʘʮʽʡʥʝ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ (ʚ ʪʦʤʫ ʯʠʩʣʽ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʚʠʨʦʙʥʠʯʠʭ 

ʧʣʦʱʘʜʦʢ), ʝʢʦʥʦʤʽʯʥʦ ʚʠʪʨʘʯʘʪʠ ʦʩʥʦʚʥʽ ʪʘ ʜʦʧʦʤʽʞʥʽ ʤʘʪʝʨʽʘʣʠ ʽ ʧʦʩʪʽʡʥʦ ʧʦʢʨʘʱʫʚʘʪʠ 

ʩʚʦʶ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʚ ʮʽʣʦʤʫ. 

ɯʥʚʝʩʪʠʮʽʾ ʚ ʧʦʢʨʘʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʚʦʜʷʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ 

ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ. ʌʫʥʢʮʽʦʥʫʶʯʘ ʉɽʥʄ ʜʦʧʦʤʘʛʘʻ ʢʦʤʧʘʥʽʾ 

ʧʦʩʪʽʡʥʦ ʽ ʩʠʩʪʝʤʘʪʠʯʥʦ ʧʦʢʨʘʱʫʚʘʪʠ ʩʚʦʶ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ, ʙʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʪʘʢʦʞ ʽ 

ʽʥʰʽ ʜʦʨʝʯʥʽ ʪʘ ʟʘʢʦʥʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ. ʉɽʥʄ ʚʠʟʥʘʯʘʻ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʩʪʨʫʢʪʫʨʠ, ʥʝʦʙʭʽʜʥʽ ʨʝʩʫʨʩʠ, ʘ ʪʘʢʦʞ ʧʦʣʽʪʠʢʫ ʚ ʛʘʣʫʟʽ ʝʥʝʨʛʝʪʠʢʠ, ʧʣʘʥʫʚʘʥʥʷ, ʨʦʟʛʣʷʜ / 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʤʦʥʽʪʦʨʠʥʛ ʪʘ ʚʠʤʽʨʶʚʘʥʥʷ, ʢʦʥʪʨʦʣʴ ʽ ʢʦʨʝʢʮʽʶ, 

ʚʥʫʪʨʽʰʥʽʭ ʘʫʜʠʪʦʨʽʚ, ʨʝʛʫʣʷʨʥʠʡ ʘʥʘʣʽʟ ʟ ʙʦʢʫ ʢʝʨʽʚʥʠʮʪʚʘ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʉɽʥʄ ʚʠʤʘʛʘʻ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʜʦ ʤʝʪʦʜʽʚ 

ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ. ʋ ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ ʮʝ ʚʝʜʝ ʜʦ ʚʽʜʯʫʪʥʦʾ ʝʢʦʥʦʤʽʾ ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʨʝʩʫʨʩʽʚ, ʩʢʦʨʦʯʝʥʥʷ ʚʠʪʨʘʪ ʽ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ. ʅʘ ʤʘʢʨʦʨʽʚʥʽ ʮʝ ʩʧʨʠʷʻ 

ʧʦʢʨʘʱʝʥʥʶ ʩʠʪʫʘʮʽʾ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʉɽʥʄ 

ʤʘʻ ʥʠʟʢʫ ʧʝʨʝʚʘʛ, ʥʘʚʝʜʝʤʦ ʦʩʥʦʚʥʽ ʟ ʥʠʭ: ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ, ʟʘʭʠʩʪ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʨʘʮʽʦʥʘʣʴʥʝ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʧʦʢʨʘʱʝʥʥʷ ʧʨʝʩʪʠʞʫ ʢʦʤʧʘʥʽʾ ʚ ʦʯʘʭ 

ʛʨʦʤʘʜʩʴʢʦʩʪʽ. 

ʎʽʣʽʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʫʧʨʘʚʣʽʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʶ ʟʜʘʪʥʠʡ ʜʘʪʠ ʟʥʘʯʥʫ ʝʢʦʥʦʤʽʶ 

ʝʥʝʨʛʦʚʠʪʨʘʪ, ʘ, ʦʪʞʝ, ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ, ʷʢ ʚʠʨʦʙʥʠʯʠʤʠ ʧʦʪʫʞʥʦʩʪʷʤʠ, ʪʘʢ ʽ 

ʜʦʧʦʤʽʞʥʠʤʠ ʩʠʩʪʝʤʘʤʠ. ʇʨʝʜʩʪʘʚʣʝʥʽ ʥʘʧʨʷʤʢʠ ʬʦʨʤʫʚʘʥʥʷ ʉɽʥʄ ʙʘʟʫʶʪʴʩʷ ʥʘ 

ʩʠʩʪʝʤʥʦʤʫ ʧʨʦʮʝʩʥʦʤʫ ʧʽʜʭʦʜʽ ʟ ʦʧʪʠʤʘʣʴʥʠʤ ʧʦʻʜʥʘʥʥʷʤ ʪʘʢʠʭ ʩʢʣʘʜʦʚʠʭ ʷʢ ʤʦʥʽʪʦʨʠʥʛ 

ʪʘ ʢʝʨʫʚʘʥʥʷ.  

 

BENCHMARKING AS TOOL OF IMPROVING ENERGY EFFICIENCY  

 

LORENZO RUBINO, MSc student at Polytechnic University of Turin, Italy. 

 

Last-years trend all over the world is RES and energy efficiency improving in order to 

reduce GHG emissions. This tendencyhas a lot of importance insomuch as EU sets oneself many 

goals in this direction with the 20/20/20 targets regarding GHG emissions, energy efficiency, RES 

production and biofuels utilization. The most energy-consuming sector is the third one (households 

and services) with residential and public buildings ahead ï 37% up to the total energy consumption 

in Europe. EPBDôs directive has this theme as main one. Many European projects tried to provide 
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information and tools to achieve the 20/20/20 goals but HARMONAC first and iSERV CMB after 

attempted to give strong bases to achieve them. Especially the latter (starting in 2011 and ending at 

the end of May 2014) wants to give a strong knowledge in buildingôs inspections of HVAC systems 

through continuous monitoring and benchmarking action. This project will provide a significant 

reduction in energy use of HVAC systems, helped by a database with information on HVAC 

systems performance and buildings energy consumption. This will be possible because of the 

benchmarking action. But to do that, it needed an energy-performance parameter as objective as 

possible through which the comparison will be possible.  

Many studies were done in this direction from 90ôs. It is possible find and read a lot of 

scientific papers different apart, but similar in the conclusions. Were found, in fact, many ways to 

compute this parameter normalized on building surface, time, climefactor and building age. Some 

of them, furthermore, with multiple regression analysis, normalized the energy use intensity (EUI) 

by operational schedule, systems typology ï such as chiller, heating system and lighting system ï 

and evenoccupantsôbehavior. There are also several softwares which, with the right input, give as 

output the EUI normalized on as many parameters as are the inputs put into it.  

There are, then, many methods with which work. Once that there will be a unique way to 

calculate this EUI parameter, it will be possible build the database with thousands of building 

examples. Sensors and monitoring action play a significant role, because thanks them it will be 

possible make the continuous action about which the acronym of iSERV CMB project speaks out. 

This continuous updated database, so, will work as benchmark-action field. Monitoring action 

allows to get the data, the methods allows to determinate an objective value with which work and 

benchmarking action allows to compare our-building parameter to others and highlight if we 

consume more or less than other buildings all over Europe. 

The strength of the example forces us to get better, thatôs why benchmarking is a powerful 

tool.It is zero-costs investment (except for sensors that are at the expense of the European project) 

and it improves, indirectly,the energy efficiency, understanding where the weak spots in the 

building are. There are several examples that explain that: one of them is a fifteen-floors building in 

Genova, north of Italy. Thanks to these projects it was possible meter consumption and loads, study 

and upload them in the European benchmark-database. After that,was discovered that there was a 

temperature difference between north and south facades, internal luminosity was insufficient and 

weekend-days-consumption was equal to week-days, even if nobody was in the offices. Once that 

this was put on light it was possible fix the problems and both thermal comfort and energy 

efficiency increased, meanwhile the energy consumption decreased considerably. 

 

ɿɸʆʑɸɼɾɽʅʅʗ ɽʅɽʈɻʆʈɽʉʋʈʉɯɺ ɿɸ ʈɸʍʋʅʆʂ ʇɯɼɺʀʑɽʅʅʗ 

ɽʌɽʂʊʀɺʅʆʉʊɯ ɺʀʂʆʈʀʉʊɸʅʅʗ ɻɯɼʈʆɸɻʈɽɻɸʊɯɺ ʇʈʀ ɰʍ ʈʆɹʆʊɯ ɿɯ 

ɿʄɯʅʅʆʖ ʏɸʉʊʆʊʆʖ ʆɹɽʈʊɸʅʅʗ 

 
ɸʈʊʖʍ ʉ.ʌ., ʜ.ʪ.ʥ., ʏɽʈɺʆʅɽʅʂʆ ɯ.ɯ., ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

çʍʘʨʢʽʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè, ʤ. ʍʘʨʢʽʚ. 
 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʧʨʦʙʣʝʤʘ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ, ʪʦʙʪʦ ʡʦʛʦ ʨʦʙʦʪʘ ʟ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʠʤ ʂʂɼ, ʦʜʥʘ ʽʟ ʦʩʥʦʚʥʠʭ ʚ 

ʝʥʝʨʛʝʪʠʮʽ. ʉʫʯʘʩʥʽ ʝʥʝʨʛʦʩʠʩʪʝʤʠ ʚʘʞʢʦ ʫʷʚʠʪʠ ʙʝʟ ʛʽʜʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʡ (ɻɽʉ) ʪʘ 

ʛʽʜʨʦʘʢʫʤʫʣʶʶʯʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ (ɻɸɽʉ), ʷʢʽ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʽʡʢʫ ʪʘ ʝʬʝʢʪʠʚʥʫ 

ʨʦʙʦʪʫ ʽʥʰʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ (ʊɽʉ, ɸɽʉ) ʪʘ ʚʩʽʻʾ ʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ. ʎʝ ʟʫʤʦʚʣʶʻʪʴʩʷ 

ʥʘʩʪʫʧʥʠʤʠ ʬʘʢʪʦʨʘʤʠ: ʨʽʟʢʠʤʠ ʟʤʽʥʘʤʠ ʛʨʘʬʽʢʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʧʨʦʜʦʚʞ ʜʦʙʠ ʪʘ ʥʘʷʚʥʽʩʪʶ 

ʚ ʝʥʝʨʛʦʩʠʩʪʝʤʽ ʩʪʘʥʮʽʡ ʟ ʥʝʨʽʚʥʦʤʽʨʥʦʶ ʛʝʥʝʨʘʮʽʻʶ (ʉɽʉ ʪʘ ɺɽʉ). 

ʈʦʙʦʪʘ ʪʝʧʣʦʚʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʚ ʤʘʥʝʚʨʝʥʦʤʫ ʨʝʞʠʤʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʦʛʦ 

ʟʥʦʩʫ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʟʨʦʩʪʘʥʥʶ ʩʦʙʽʚʘʨʪʦʩʪʽ ʝʥʝʨʛʽʾ, ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʶ ʩʧʦʞʠʚʘʥʥʷ 

ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʪʘ ʟʤʝʥʰʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʧʨʠ ʡʦʛʦ ʨʦʙʦʪʽ ʟ ʥʝ 

ʥʦʤʽʥʘʣʴʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 
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ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʩʪʘʥʮʽʡ ʷʢ ɻɽʉ ʪʘ ɻɸɽʉ ʜʘʻ ʟʤʦʛʫ ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʦʙʦʪʫ ʪʘ 

ʟʘʦʱʘʜʠʪʠ ʝʥʝʨʛʦʥʦʩʽʾ ʟʘ ʨʘʭʫʥʦʢ ʧʝʨʝʚʦʜʫ ʾʭ ʛʽʜʨʦʘʛʨʝʛʘʪʽʚ ʥʘ ʨʦʙʦʪʫ ʟʽ ʟʤʽʥʥʦʶ ʯʘʩʪʦʪʦʶ 

ʦʙʝʨʪʘʥʥʷ ʧʨʠ ʟʤʽʥʽ ʥʘʧʦʨʽʚ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʙʫʜʽʚʥʠʮʪʚʦ ʥʦʚʠʭ ʛʽʜʨʦʩʪʘʥʮʽʡ ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʙʘʛʘʪʴʤʘ 

ʬʘʢʪʦʨʘʤʠ, ʩʝʨʝʜ ʷʢʠʭ ʦʩʥʦʚʥʠʤʠ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʥʘʷʚʥʦʩʪʽ ʟʥʘʯʥʠʭ ʽʥʚʝʩʪʠʮʽʡ ʪʘ ʧʠʪʘʥʥʷ 

ʧʦʚôʷʟʘʥʽ ʟ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ. 

ʅʘ ʥʘʰʫ ʜʫʤʢʫ ʦʜʥʠʤʠ ʟ ʦʩʥʦʚʥʠʭ ʰʣʷʭʽʚ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʻ ʤʦʜʝʨʥʽʟʘʮʽʷ ʪʘ 

ʨʝʢʦʥʩʪʨʫʢʮʽʷ ʜʽʶʯʠʭ ɻɸɽʉ. ʄʠ ʧʨʦʧʦʥʫʻʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʛʽʜʨʦʘʛʨʝʛʘʪʠ ʚ ʨʝʞʠʤʽ ʟ 

ʥʝʩʠʥʭʨʦʥʥʦʶ ʯʘʩʪʦʪʦʶ ʦʙʝʨʪʘʥʥʷ. ʅʘʫʢʦʚʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʜʣʷ ʨʽʟʥʠʭ ʪʫʨʙʽʥ ʧʨʠ ʪʘʢʠʭ 

ʨʝʞʠʤʘʭ ʧʽʜʚʠʱʝʥʥʷ ʂʂɼ ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 2 ʜʦ 5 %, ʱʦ, ʤʦʞʝ ʩʫʪʪʻʚʦ ʟʙʽʣʴʰʠʪʠ 

ʚʝʣʠʯʠʥʫ ʚʠʨʦʙʣʝʥʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʟʘ ʨʽʢ, ʘ ʚ ʥʘʩʦʩʥʦʤʫ ʨʝʞʠʤʽ ʟʘʦʱʘʜʠʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. 

ʅʘʧʨʠʢʣʘʜ ʜʣʷ ɼʥʽʩʪʨʦʚʩʴʢʦʾ ɻɸɽʉ ʨʦʟʨʘʭʫʥʢʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʂʂɼ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʪʠʤʝ 1,5 ï 2 %. ɿʚʘʞʘʶʯʠ ʥʘ ʧʦʪʫʞʥʽʩʪʴ ʘʛʨʝʛʘʪʽʚ ʚ ʪʫʨʙʽʥʥʦʤʫ ʨʝʞʠʤʽ 

(330 ʄɺʪ), ʩʫʤʘʨʥʠʡ ʧʨʠʨʽʩʪ ʧʦʪʫʞʥʦʩʪʽ ʥʘ ʩʪʘʥʮʽʾ ʩʪʘʥʦʚʠʚ ʙʠ 35 ï 46 ʄɺʪ. ʎʝ ʜʦʟʚʦʣʠʣʦ ʙ 

ʩʢʦʨʦʪʠʪʠ ʨʽʟʥʠʮʶ ʚ ʧʦʪʫʞʥʦʩʪʷʭ ʩʪʘʥʮʽʾ ʚ ʪʫʨʙʽʥʥʦʤʫ ʪʘ ʥʘʩʦʩʥʦʤʫ ʨʝʞʠʤʘʭ ʽ ʩʧʨʠʷʣʦ ʙ 

ʧʽʜʚʠʱʝʥʥʶ ʟʘʛʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʪʘʥʮʽʾ. ɼʣʷ ʂʠʾʚʩʴʢʦʾ ɻɸɽʉ ʧʽʜʚʠʱʝʥʥʷ ʂʂɼ ʚʽʜ 

ʨʦʙʦʪʠ ʘʛʨʝʛʘʪʫ ʟ ʥʝʩʠʥʭʨʦʥʥʦʶ ʯʘʩʪʦʪʦʶ ʩʢʣʘʜʘʻ 3ï5 %, ʱʦ ʜʘʣʦ ʙ ʧʨʠʨʽʩʪ ʧʦʪʫʞʥʦʩʪʽ ʥʘ 

7ï11 ʄɺʪ. 

ʇʨʦʪʝ ʥʝ ʪʨʝʙʘ ʟʘʙʫʚʘʪʠ ʧʨʦ ʪʝ, ʱʦ ʧʨʠ ʨʦʙʦʪʽ ʚ ʪʘʢʠʭ ʨʝʞʠʤʘʭ ʥʘʧʨʫʛʘ ʥʘ ʰʠʥʘʭ 

ʩʪʘʥʮʽʾ ʤʘʻ ʤʘʪʠ ʯʘʩʪʦʪʦʶ 50 ɻʮ, ʘ ʟ ʦʛʣʷʜʫ ʥʘ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʥʘʤʠ ʩʧʦʩʽʙ ʧʽʜʚʠʱʝʥʥʷ ʂʂɼ 

ʛʽʜʨʦʘʛʨʝʛʘʪʫ, ʰʣʷʭʦʤ ʾʭ ʨʦʙʦʪʠ ʟ ʥʝʩʠʥʭʨʦʥʥʦʶ ʯʘʩʪʦʪʦʶ, ʧʦʩʪʘʻ ʥʦʚʘ ʧʨʦʙʣʝʤʘ, ʧʦʚôʷʟʘʥʘ 

ʟ ʩʠʥʭʨʦʥʽʟʘʮʽʻʶ ʪʘʢʦʛʦ ʛʽʜʨʦʛʝʥʝʨʘʪʦʨʘ ʟ ʤʝʨʝʞʝʶ. 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʙʘʛʘʪʦ ʩʧʦʩʦʙʽʚ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʪʘ ʙʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʚʩʽ 

ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʢʦʞʥʦʛʦ ʟʽ ʥʠʭ, ʤʠ ʧʨʦʧʦʥʫʻʤʦ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʘʤʽʩʪʴ ʪʨʘʜʠʮʽʡʥʠʭ ʩʠʥʭʨʦʥʥʠʭ ʛʝʥʝʨʘʪʦʨʽʚ ʘʩʠʥʭʨʦʥʽʟʦʚʘʥʽ ʩʠʥʭʨʦʥʥʽ 

ʛʝʥʝʨʘʪʦʨʠ. ɺ ʪʘʢʠʭ ʢʨʘʾʥʘʭ ʷʢ ʗʧʦʥʽʷ, ɯʩʧʘʥʽʷ, ʐʚʝʡʮʘʨʽʷ, ʪʘʢʽ ʛʝʥʝʨʘʪʦʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʩʘʤʝ ʥʘ ʛʽʜʨʦʩʪʘʥʮʽʷʭ, ʜʝ ʚʦʥʠ ʩʝʙʝ ʜʫʞʝ ʛʘʨʥʦ ʟʘʨʝʢʦʤʝʥʜʫʚʘʣʠ. ɼʦʩʚʽʜʫ ʨʦʙʦʪʠ ʪʘʢʠʭ 

ʛʝʥʝʨʘʪʦʨʽʚ ʥʘ ʚʽʪʯʠʟʥʷʥʠʭ ɻɽʉ ʧʦʢʠ ʱʦ ʥʝʤʘʻ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʩʠʥʭʨʦʥʽʟʦʚʘʥʠʭ ʛʝʥʝʨʘʪʦʨʽʚ 

ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʩʪʽʡʢʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ ʦʢʨʝʤʦʾ ʩʪʘʥʮʽʾ ʪʘ ʝʥʝʨʛʦʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ. 

 

ʆʇʊʀʄɯɿɸʎɯʗ ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʇʆʊʆʂɯɺ ʇʈʀ ɺʀɿʅɸʏɽʅʅɯ ʇʆʂɸɿʅʀʂɯɺ 

ɽʅɽʈɻʆɽʌɽʂʊʀɺʅʆʉʊɯ ʅɸ ʇɯɼʇʈʀɭʄʉʊɺɯ 

 

ɹɸɿʖʂ ʊ.ʄ., ʆɻɯɭɺʀʏ ʆ.ʄ., ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè, ʤ. ʂʠʾʚ. 

 

ɺʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʥʷ ʽ ʦʮʽʥʢʠ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ï ʮʝ ʥʝʦʙʭʽʜʥʘ 

ʯʘʩʪʠʥʘ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʝʥʝʨʛʦʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʚʦʥʠ ʚʠʢʦʥʫʶʪʴ ʚʘʞʣʠʚʽ 

ʬʫʥʢʮʽʾ ʽ ʻ ʙʘʟʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʘʥʘʣʽʟʫ ʾʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. ʅʘʙʽʨ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʚʢʣʶʯʘʶʪʴʩʷ ʚ 

ʩʠʩʪʝʤʫ ʦʮʽʥʢʠ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ, ʜʣʷ ʢʦʞʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʝʦʙʭʽʜʥʦ ʫʪʦʯʥʶʚʘʪʠ, 

ʙʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʝʥʝʨʛʦʻʤʥʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, ʤʘʩʰʪʘʙʠ ʚʠʨʦʙʥʠʮʪʚʘ, ʘ ʪʘʢʦʞ ʦʩʦʙʣʠʚʦʩʪʽ 

ʝʥʝʨʛʦʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. 

ɯʩʥʫʶʯʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʭʦʜʽʚ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʻ ʜʦʩʠʪʴ 

ʪʨʫʜʦʤʽʩʪʢʠʤʠ, ʽ ʧʦʪʨʝʙʫʶʪʴ ʙʘʛʘʪʦ ʨʽʟʥʦʨʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɼʣʷ ʘʥʘʣʽʟʫ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʟʘʭʦʜʽʚ ʚ ʧʨʦʤʠʩʣʦʚʦʤʫ, ʞʠʪʣʦʚʦʤʫ ʪʘ ʢʦʤʝʨʮʽʡʥʦʤʫ 

ʩʝʢʪʦʨʽ ʝʢʦʥʦʤʽʢʠ ʜʦʮʽʣʴʥʦ ʚʠʢʦʥʘʪʠ ʨʦʟʧʦʜʽʣ ʧʦʢʘʟʥʠʢʽʚ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘ ʧôʷʪʴʤʘ 

ʨʽʚʥʷʤʠ. ɼʣʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʩʝʢʪʦʨʫ: ʨʝʛʽʦʥ; ʧʨʦʤʠʩʣʦʚʠʡ ʚʫʟʦʣ; ʧʽʜʧʨʠʻʤʩʪʚʦ; ʪʝʭʥʦʣʦʛʽʷ; 

ʦʙʣʘʜʥʘʥʥʷ/ʧʨʠʩʪʨʽʡ. ʇʨʦʮʝʩʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʘ ʢʦʞʥʦʤʫ ʟ ʨʽʚʥʽʚ ʻ ʨʽʟʥʦʧʣʘʥʦʚʠʤʠ ʪʘ 

ʤʦʞʫʪʴ ʙʫʪʠ ʜʝʪʘʣʽʟʦʚʘʥʠʤʠ ʟ ʨʽʟʥʠʭ ʩʪʦʨʽʥ. ɼʣʷ ʢʦʞʥʦʛʦ ʽʟ ʮʠʭ ʧôʷʪʠ ʨʽʚʥʽʚ ʤʦʞʥʘ 

ʚʠʟʥʘʯʠʪʠ ʪʽ ʧʦʢʘʟʥʠʢʠ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ, ʷʢʽ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦ ʚʽʜʦʙʨʘʞʘʶʪʴ 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʮʝʩʽʚ, ʫʩʫʚʘʶʯʠ ʧʨʠ ʮʴʦʤʫ ʥʘʜʣʠʰʢʦʚʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʙʝʟ ʩʧʦʪʚʦʨʝʥʥʷ 

ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ ʥʘ ʨʽʚʥʷʭ. 

ʈʦʟʧʦʜʽʣ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘ ʨʽʚʥʷʤʠ ʽʻʨʘʨʭʽʾ ʜʘʩʪʴ ʟʤʦʛʫ 

ʰʚʠʜʢʦ ʚʠʟʥʘʯʠʪʠ ʧʦʪʨʽʙʥʠʡ ʧʝʨʝʣʽʢ ʧʦʢʘʟʥʠʢʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʦʛʦ ʥʘ ʷʢʦʤʫ ʩʘʤʝ ʨʽʚʥʽ ʤʠ 

ʭʦʯʝʤʦ ʘʥʘʣʽʟʫʚʘʪʠ ʚʧʨʦʚʘʜʞʝʥʽ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʽ ʟʘʭʦʜʠ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʤʦʞʥʘ ʙʫʣʦ ʟʨʦʙʠʪʠ 

ʝʢʩʧʨʝʩ-ʦʮʽʥʢʫ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ ʥʘʧʨʷʤ ʙʘʞʘʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʧʦ ʢʦʞʥʦʤʫ ʟ ʥʠʭ.  

ʆʪʨʠʤʘʥʫ ʪʘ ʦʧʨʘʮʴʦʚʘʥʫ ʧʦʧʝʨʝʜʥʽʤʠ ʨʽʚʥʷʤʠ ʽʻʨʘʨʭʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘ ʽʥʬʦʨʤʘʮʽʶ 

ʤʦʞʥʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʟʦʚʥʽʰʥʽ ʢʝʨʫʶʯʽ ʩʠʛʥʘʣʠ ʜʣʷ ʨʽʟʥʦʛʦ ʨʦʜʫ ʩʠʩʪʝʤ 

ʢʝʨʫʚʘʥʥʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ ʘʢʪʠʚʥʠʤ ʩʧʦʞʠʚʘʯʝʤ. ɼʣʷ ʧʨʠʡʥʷʪʪʷ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʥʘ ʨʽʚʥʽ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʘʥʘʣʽʟʫʚʘʪʠ ʨʷʜ ʧʦʢʘʟʥʠʢʽʚ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. ʑʦʙ ʩʪʠʤʫʣʶʚʘʪʠ ʥʘ ʧʦʢʨʘʱʝʥʥʷ ʧʨʦʮʝʩ ʫʧʨʘʚʣʽʥʥʷ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ 

ʧʦʪʨʽʙʥʦ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ ʪʽ ʧʦʢʘʟʥʠʢʠ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ, ʷʢʽ ʤʘʶʪʴ ʚʘʛʦʤʫ ʟʥʘʯʫʱʽʩʪʴ. 

ʆʧʪʠʤʽʟʘʮʽʷ ʧʦʪʦʢʽʚ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʜʦʟʚʦʣʠʪʴ ʝʬʝʢʪʠʚʥʦ ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ.   

ʆʜʥʽʻʶ ʽʟ ʧʨʦʙʣʝʤ ʧʦʙʫʜʦʚʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʨʦʟʧʦʜʽʣʴʥʠʭ ʤʝʨʝʞ ʻ ʽ ʾʭʥʷ ʦʧʪʠʤʘʣʴʥʘ 

ʨʦʙʦʪʘ ʥʘ ʦʩʥʦʚʽ ʥʦʚʠʭ ʘʣʛʦʨʠʪʤʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽ ʢʝʨʫʚʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʶ ʤʝʨʝʞʝʶ, 

ʥʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʝ ʚʠʢʦʥʫʚʘʪʠʤʝ ʪʘʢʝ ʢʝʨʫʚʘʥʥʷ. 

ɺʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʨʝʞʠʤʫ ʪʘ ʧʘʨʘʤʝʪʨʽʚ ʦʩʥʦʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʦʟʚʦʣʠʪʴ ʧʨʦʚʝʩʪʠ 

ʘʥʘʣʽʟ ʦʩʥʦʚʥʠʭ ʦʮʽʥʶʚʘʥʠʭ ʚʝʣʠʯʠʥ ʥʘ ʦʩʥʦʚʽ ʢʨʠʪʝʨʽʾʚ ʦʧʪʠʤʘʣʴʥʦʩʪʽ, ʘ ʧʦʨʽʚʥʷʥʥʷ ʮʠʭ 

ʚʝʣʠʯʠʥ ʜʦʟʚʦʣʠʪʴ ʚʠʙʨʘʪʠ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ ʨʦʟʧʦʜʽʣʴʥʦʾ ʤʝʨʝʞʽ ʪʘ 

ʦʙʣʘʜʥʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʽʟ ʥʘʡʙʽʣʴʰʦʶ ʚʠʛʦʜʦʶ ʜʣʷ ʢʦʞʥʦʛʦ ʽʟ ʫʯʘʩʥʠʢʽʚ. 

ʈʝʘʣʽʟʘʮʽʷ ʩʪʨʘʪʝʛʽʾ ʘʢʪʠʚʥʦʛʦ ʩʧʦʞʠʚʘʯʘ ʧʝʨʝʜʙʘʯʘʻ ʫʟʛʦʜʞʝʥʥʷ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ 

ʦʙʣʘʜʥʘʥʥʷ ʩʧʦʞʠʚʘʯʘ ʪʘ ʤʝʨʝʞʽ. ɿ ʤʝʪʦʶ ʦʧʪʠʤʽʟʘʮʽʾ ʪʘʢʠʭ ʨʝʞʠʤʽʚ ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʤʦʜʝʣʴ 

ʘʢʪʠʚʥʦʛʦ ʩʧʦʞʠʚʘʯʘ, ʚ ʷʢʽʡ ʚʠʜʽʣʝʥʦ ʢʽʣʴʢʘ ʩʢʣʘʜʦʚʠʭ ʦʩʥʦʚʥʦʛʦ ʦʧʪʠʤʽʟʘʮʽʡʥʦʛʦ ʟʘʚʜʘʥʥʷ. 

ɿʘʛʘʣʴʥʘ ʤʦʜʝʣʴ ʧʦʚʝʜʽʥʢʠ ʧʝʨʝʜʙʘʯʘʻ ʬʦʨʤʫʚʘʥʥʷ ʪʘʢʠʭ ʩʢʣʘʜʦʚʠʭ ʦʧʪʠʤʽʟʘʮʽʡʥʦʾ ʟʘʜʘʯʽ: 

ʤʽʥʽʤʽʟʘʮʽʷ ʚʠʪʨʘʪ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ; ʤʘʢʩʠʤʽʟʘʮʽʷ ʧʨʠʙʫʪʢʫ ʚʽʜ ʧʨʦʜʘʞʫ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʪʘ 

ʥʘʜʘʥʥʷ ʦʢʨʝʤʠʭ ʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ; ʚʠʙʽʨ ʪʘ ʜʦʪʨʠʤʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʛʨʘʬʽʢʫ ʩʧʦʞʠʚʘʥʥʷ; 

ʦʧʪʠʤʘʣʴʥʘ ʢʦʥʬʽʛʫʨʘʮʽʷ ʤʝʨʝʞʽ ʪʘ ʧʘʨʘʤʝʪʨʽʚ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ; ʚʠʙʽʨ 

ʦʧʪʠʤʘʣʴʥʠʭ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ; ʦʧʪʠʤʘʣʴʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ 

ʝʥʝʨʛʽʾ, ʚʠʨʦʙʣʝʥʦʾ ʚʽʜ ʚʣʘʩʥʠʭ ʜʞʝʨʝʣ ʨʦʟʦʩʝʨʝʜʞʝʥʦʾ ʛʝʥʝʨʘʮʽʾ. 

 

ʆʎɯʅʂɸ ʈɯɺʅʗ ɽʅɽʈɻɽʌɽʂʊʀɺʅʆʉʊɯ ɼɾɽʈɽʃ ʈʆɿʆʉɽʈɽɼɾɽʅʆɰ ɻɽʅɽʈɸʎɯɰ 

 
ɹɸɿʖʂ ʊ.ʄ., ʆʇʈʀʐʂʆ ɺ.ʇ., ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè, ʤ. ʂʠʾʚ. 
 

ɿʚʘʞʘʶʯʠ  ʥʘ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʋʢʨʘʾʥʠ ʫ ʟʚôʷʟʢʫ ʟ 

ʧʦʩʪʽʡʥʠʤ ʟʨʦʩʪʘʥʥʷʤ ʚʘʨʪʦʩʪʽ ʧʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ (ʇɽʈ), ʟʨʦʩʪʘʥʥʷ ʝʤʽʩʽʾ 

ʰʢʽʜʣʠʚʠʭ ʚʠʢʠʜʽʚ ʚ ʘʪʤʦʩʬʝʨʫ, ʘ ʪʘʢʦʞ ʟʥʦʰʝʥʦʩʪʽ ʽʩʥʫʶʯʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʙʨʘʢʫ 

ʛʝʥʝʨʫʶʯʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʜʣʷ ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ ʪʘ ʷʢʽʩʥʦʛʦ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʦʞʠʚʘʯʽʚ, 

ʘʢʪʫʘʣʴʥʠʤ ʻ ʧʠʪʘʥʥʷ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ, ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʨʦʟʦʩʝʨʝʜʞʝʥʦʾ ʛʝʥʝʨʘʮʽʾ (ʈɻ) ʪʘ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʽ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ (ʅɺɼɽ). 

ʉʧʦʩʦʙʘʤʠ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʻ ʨʦʟʚʠʪʦʢ ʩʠʩʪʝʤ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ ʥʘ ʦʩʥʦʚʽ 

ʢʦʥʮʝʧʮʽʾ Smart Grid, ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʷʢʦʾ ʻ ʽʥʪʝʛʨʘʮʽʷ ʈɻ ʪʘ ʅɺɼɽ ʽ ʨʝʘʣʽʟʘʮʽʷ 

ʧʦʪʝʥʮʽʘʣʫ ʘʢʪʠʚʥʠʭ ʩʧʦʞʠʚʘʯʽʚ. ʇʨʦʙʣʝʤʘ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʜʞʝʨʝʣ ʜʞʝʨʝʣ 

ʝʥʝʨʛʽʾ ʥʘ ʟʤʝʥʰʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʇɽʈ ʦʢʨʝʤʠʤ ʩʧʦʞʠʚʘʯʝʤ ʧʦʣʷʛʘʻ ʫ ʚʽʜʩʫʪʥʦʩʪʽ ʯʽʪʢʦʛʦ 

ʘʣʛʦʨʠʪʤʫ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʦʮʽʥʢʠ ʪʘ ʘʥʘʣʽʟʫ ʚʧʣʠʚʫ ʜʞʝʨʝʣ ʈɻ ʥʘ ʩʧʦʞʠʚʘʯʘ. 

ʆʩʥʦʚʥʦʶ ʚʣʘʩʪʠʚʽʩʪʶ ʪʘʢʠʭ ʩʧʦʞʠʚʘʯʽʚ ʻ ʤʦʞʣʠʚʽʩʪʴ ʟʤʽʥʠ ʚʣʘʩʥʦʛʦ ʛʨʘʬʽʢʫ 

ʝʣʝʢʪʨʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʟʘ ʨʘʭʫʥʦʢ ʚʣʘʩʥʠʭ ʫʩʪʘʥʦʚʦʢ ʈɻ, ʘ ʪʘʢʦʞ, ʫ 

ʚʠʧʘʜʢʫ ʥʘʜʣʠʰʢʽʚ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʚʠʨʦʙʣʝʥʦʾ ʚʽʜ ʚʣʘʩʥʠʭ ʜʞʝʨʝʣ ï ʤʦʞʣʠʚʽʩʪʴ 

ʧʨʦʜʘʞʫ ʚ ʤʝʨʝʞʫ. 
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 ʇʨʠ ʦʮʽʥʮʽ ʛʨʘʬʽʢʫ ʝʣʝʢʪʨʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʦʙʯʠʩʣʝʥʥʽ ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʘʥʘʣʽʟʫ 

ʦʮʽʥʦʯʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʦʪʨʽʙʥʦ ʨʦʟʨʘʭʫʚʘʪʠ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʜʠʩʧʝʨʩʽʷ ʛʨʘʬʽʢʘ, ʢʦʝʬʽʮʽʻʥʪʠ ʤʘʢʩʠʤʫʤʫ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʟʘʧʦʚʥʝʥʥʷ ʛʨʘʬʽʢʫ ʪʘ ʽʥʰʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɸʥʘʣʽʪʠʯʥʠʤ ʰʣʷʭʦʤ, ʨʦʙʠʪʴʩʷ 

ʚʠʩʥʦʚʦʢ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʚʠʜʦʟʤʽʥʠ ʜʦʙʦʚʦʛʦ ʛʨʘʬʽʢʫ ʩʧʦʞʠʚʘʥʥʷ ʰʣʷʭʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʟʘʭʦʜʽʚ ʟ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʘʮʽ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʛʝʥʝʨʫʶʯʦʛʦ, ʘʢʫʤʫʣʶʶʯʦʛʦ ʪʘ ʽʥʰʠʭ ʦʙʣʘʜʥʘʥʴ.  

ʑʝ ʦʜʥʽʻʶ ʧʨʦʙʣʝʤʦʶ ʻ ʪʝ, ʱʦ ʦʩʥʦʚʥʽ ʪʘ ʜʦʧʦʤʽʞʥʽ ʧʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʇɽʈ ʘʢʪʫʘʣʴʥʽ ʪʽʣʴʢʠ ʥʘ ʨʽʚʥʽ ʢʨʘʾʥʠ ʪʘ ʨʝʛʽʦʥʫ, ʘ ʈɻ ʪʘ ʅɺɼɽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʽʥʪʝʛʨʦʚʘʥʽ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ. ʉʘʤʝ ʣʦʢʘʣʽʟʘʮʽʷ ʜʦ ʨʽʚʥʷ ʚʩʪʘʥʦʚʣʝʥʥʷ, ʘ ʩʘʤʝ: ʦʙʣʘʜʥʘʥʥʷ, 

ʮʝʭʫ, ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʫʟʣʘ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʦʮʽʥʮʽ ʚʧʣʠʚʫ ʈɻ ʪʘ 

ʅɺɼɽ ʥʘ ʧʦʢʘʟʥʠʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʇɽʈ ʥʘ ʨʽʚʥʷʭ ʨʝʛʽʦʥʫ ʪʘ ʢʨʘʾʥʠ ʚ ʮʽʣʦʤʫ. 

ʇʦʪʝʥʮʽʘʣ çʘʢʪʠʚʥʦʾ ʧʦʚʝʜʽʥʢʠè ʩʧʦʞʠʚʘʯʽʚ ʨʽʟʥʠʡ, ʪʦʤʫ ʚʘʞʣʠʚʠʤ ʻ ʧʠʪʘʥʥʷ ʦʮʽʥʢʠ 

ʮʴʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʪʘ ʚʽʜʧʦʚʽʜʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʩʧʦʞʠʚʘʯʽʚ. ɿʜʽʡʩʥʝʥʥʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʘʢʪʠʚʥʦʛʦ 

ʩʧʦʞʠʚʘʯʘ ʤʦʞʣʠʚʦ ʚʠʟʥʘʯʠʚʰʠ ʯʘʩʪʢʫ ʚʣʘʩʥʦʾ ʛʝʥʝʨʘʮʽʾ ʪʘ ʙʘʣʘʥʩ ʧʦʪʨʝʙ ʩʧʦʞʠʚʘʯʘ, ʽ 

ʩʠʩʪʝʤʠ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ, ʤʦʞʣʠʚʦʩʪʽ ʛʝʥʝʨʘʮʽʾ ʚ ʤʝʨʝʞʫ ʪʘ ʥʘʜʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʧʦʩʣʫʛ, 

ʧʦʪʝʥʮʽʘʣ ʪʘ ʰʚʠʜʢʽʩʪʴ ʨʝʘʢʮʽʾ ʥʘ ʟʤʽʥʫ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʪʨʠʚʘʣʽʩʪʴ ʪʘ ʧʦʚʪʦʨʶʚʘʥʽʩʪʴ 

ʨʘʧʪʦʚʠʭ ʚʽʜʢʣʶʯʝʥʴ ʚʽʜ ʤʝʨʝʞʽ ʪʘ ʽʥʰʝ.ɿʘ ʚʩʪʘʥʦʚʣʝʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ ʘʢʪʠʚʥʦʛʦ ʩʧʦʞʠʚʘʯʘ 

ʧʦʜʽʣʷʶʪʴ ʥʘ: ʛʝʥʝʨʫʶʯʝ ʦʙʣʘʜʥʘʥʥʷ, ʥʘʢʦʧʠʯʫʚʘʯʽ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ, ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʪʘ ʩʧʽʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʽʣʴʢʦʭ ʚʘʨʽʘʥʪʽʚ. ɺ ʩʚʦʶ ʯʝʨʛʫ ʟʘ ʚʧʣʠʚʦʤ ʥʘ 

ʩʠʩʪʝʤʫ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ ʘʢʪʠʚʥʠʭ ʩʧʦʞʠʚʘʯʽʚ ʧʦʜʽʣʷʶʪʴ ʥʘ ʪʠʭ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʈɻ 

ʜʣʷ ʚʣʘʩʥʠʭ ʧʦʪʨʝʙ, ʩʧʦʞʠʚʘʯʽʚ ʷʢʽ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʜʘʚʘʪʠ ʥʘʜʣʠʰʢʠ ʜʦ ʤʝʨʝʞʽ, 

ʩʧʦʞʠʚʘʯʽ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʙʣʘʜʥʘʥʥʷ ʣʠʰʝ ʜʣʷ ʢʦʨʠʛʫʚʘʥʥʷ ʚʣʘʩʥʦʛʦ ʛʨʘʬʽʢʫ 

ʩʧʦʞʠʚʘʥʥʷ ʪʘ ʪʠʭ, ʷʢʽ ʥʘʜʘʶʪʴ ʜʦʜʘʪʢʦʚʽ ʩʠʩʪʝʤʥʽ ʧʦʩʣʫʛʠ.  

ʈʦʟʛʣʷʜʘʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʝʨʝʣʽʢʫ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʧʦʧʝʨʝʜʥʴʦʾ ʦʮʽʥʢʠ ʧʦʪʝʥʮʽʘʣʫ 

ʘʢʪʠʚʥʦʛʦ ʩʧʦʞʠʚʘʯʘ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʷʢ ʯʠʩʣʦʚʽ ʪʘʢ ʽ ʘʥʘʣʽʪʠʯʥʽ ʤʝʪʦʜʠ ʧʨʦʚʦʜʠʪʴʩʷ 

ʘʥʘʣʽʟ ʤʦʞʣʠʚʦʩʪʽ ʟʤʽʥʠ ʛʨʘʬʽʢʘ ʩʧʦʞʠʚʘʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, 

ʜʞʝʨʝʣ ʈɻ ʪʘ ʨʽʟʥʦʛʦ ʨʦʜʫ ʥʘʢʦʧʠʯʫʚʘʯʽʚ ʝʥʝʨʛʽʾ. ɼʘʥʠʡ ʘʥʘʣʽʟ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ 

ʩʪʦʩʦʚʥʦ ʧʦʪʝʥʮʽʘʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ ʘʢʪʠʚʥʦʛʦ ʩʧʦʞʠʚʘʯʘ ʟ ʤʝʨʝʞʝʶ.ʊʘʢʘ ʚʟʘʻʤʦʜʽʷ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʥʦʚʠʭ ʘʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ (ʜʞʝʨʝʣ ʈɻ ʪʘ ʅɺɼɽ) ʜʣʷ ʽʩʥʫʶʯʦʾ ʜʠʩʧʝʪʯʝʨʩʴʢʦʾ 

ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ, ʪʦʤʫ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʫ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʽʡ, ʤʫʣʴʪʠʘʛʝʥʪʥʽʡ ʩʠʩʪʝʤʽ 

ʢʝʨʫʚʘʥʥʷ. 

 

 

 

ɽʅɽʈɻʆʄɽʅɽɼɾɽʈ, ɽʅɽʈɻʆʄɽʅɽɼɾʄɽʅʊ, ʉʀʉʊɽʄɸ 

ɽʅɽʈɻʆʄɽʅɽɼɾʄɽʅʊʋ ï ʆʅʊʆʃʆɻɯʗ ʊɸ ʄɽʊʆɼʆʃʆɻɯʗ ɺʀɿʅɸʏɽʅʔ 

 

ɼɽʅʀʉʖʂ ʉ.ʇ., ʜ.ʪ.ʥ., ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ 

ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè, ʤ. ʂʠʾʚ. 

 

ʇʦʙʫʜʦʚʘ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʛʦ ʙʽʟʥʝʩʫ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʞʦʨʩʪʢʦʾ ʢʦʥʢʫʨʝʥʮʽʾ 

ʥʝʤʦʞʣʠʚʦ ʙʝʟ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʽʥʥʦʚʘʮʽʡ ʫ ʚʩʽʭ ʩʬʝʨʘʭ ʜʽʷʣʴʥʦʩʪʽ 

ʢʦʤʧʘʥʽʡ. ʅʘʡʚʘʞʣʠʚʽʰʦʶ ʫʤʦʚʦʶ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ ʮʠʢʣʫ ʻ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʝʥʝʨʛʦʨʝʩʫʨʩʘʤʠ. ʇʽʜʧʨʠʻʤʩʪʚʦ, ʷʢʝ ʧʦʙʫʜʫʚʘʣʦ ʽ ʥʘʣʘʛʦʜʠʣʦ ʨʦʙʦʪʫ ʷʢʽʩʥʦʾ 

ʩʠʩʪʝʤʠ ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʫ, ʦʪʨʠʤʫʻ ʫʥʽʢʘʣʴʥʫ ʤʦʞʣʠʚʽʩʪʴ ʧʦʢʨʘʱʠʪʠ ʚʠʨʦʙʥʠʯʠʡ ʮʠʢʣ, 

ʩʚʦʻʯʘʩʥʦ ʧʨʦʚʦʜʠʪʠ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ ʟʘʭʦʜʠ ʟ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ, ʧʦʩʪʽʡʥʦ ʦʪʨʠʤʫʚʘʪʠ 

ʚʽʜʜʘʯʫ ʚʽʜ ʮʠʭ ʟʘʭʦʜʽʚ ʫ ʚʠʛʣʷʜʽ ʬʽʥʘʥʩʦʚʦʛʦ ʧʨʠʙʫʪʢʫ. ɽʥʝʨʛʝʪʠʢʘ ʩʴʦʛʦʜʥʽ ʥʝ ʪʽʣʴʢʠ 

ʪʝʭʥʽʯʥʘ ʧʨʦʙʣʝʤʘ, ʘ ʡ ʧʠʪʘʥʥʷ ʫʧʨʘʚʣʽʥʥʷ, ʱʦ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʅʦʚʽ ʟʘʚʜʘʥʥʷ ʧʦʣʽʪʠʢʠ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʦʙʫʤʦʚʣʶʻ ʪʦʡ ʬʘʢʪ, ʱʦ ʩʴʦʛʦʜʥʽ ʧʦʥʷʪʪʷ 

çʝʥʝʨʛʦʤʝʥʝʜʞʝʨè, çʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪè ʪʘ çʩʠʩʪʝʤʘ ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʫè. ʆʩʦʙʣʠʚʦʩʪʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʧʦʥʷʪʴ ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʦʣʦʞʝʥʥʷʤʠ ʩʝʨʽʾ ʩʪʘʥʜʘʨʪʽʚ ISO 50001. ʉʪʘʥʜʘʨʪʠ 
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ʩʝʨʽʾ ISO ʩʠʩʪʝʤ ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʫ (ʉɽʥʄ) ʻ ʧʦʣʽʪʠʯʥʠʤʠ ʽ ʨʠʥʢʦʚʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ 

ʧʦʰʠʨʝʥʥʷ ʢʨʘʱʠʭ ʟʨʘʟʢʽʚ ʧʨʘʢʪʠʢʠ ʚ ʛʘʣʫʟʽ ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʫ ʪʘ ʧʽʜʪʨʠʤʢʠ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʉɽʥʄ. 

ɽʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪ ʘʙʦ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʝʥʝʨʛʦʨʝʩʫʨʩʘʤʠ ï ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʱʦʜʦ 

ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʦʩʥʦʚʽ ʝʥʝʨʛʝʪʠʯʥʦʾ ʧʦʣʽʪʠʢʠ, 

ʧʨʦʮʝʩʽʚ ʽ ʧʨʦʮʝʜʫʨ. ɽʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪ ï ʮʝ ʧʦʩʪʽʡʥʦ ʜʽʶʯʘ ʩʠʩʪʝʤʘ ʦʨʛʘʥʽʟʘʮʽʾ, ʫʧʨʘʚʣʽʥʥʷ 

ʪʘ ʢʝʨʽʚʥʠʮʪʚʘ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷʤ ʧʽʜʧʨʠʻʤʩʪʚʘ. ɽʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʷʢ 

ʫʧʨʘʚʣʽʥʩʴʢʽ, ʪʘʢ ʽ ʪʝʭʥʽʯʥʽ ʘʩʧʝʢʪʠ. ʃʠʰʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ 

ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʫ ʦʨʛʘʥʽʟʘʮʽʾ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʪʘʥʜʘʨʪ, ʟʤʦʞʫʪʴ ʜʦʤʦʛʪʠʩʷ ʢʦʥʢʨʝʪʥʠʭ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʇʨʘʮʽʚʥʠʢ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʝʥʝʨʛʝʪʠʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪ, ʥʘʟʠʚʘʻʪʴʩʷ 

ʝʥʝʨʛʦʤʝʥʝʜʞʝʨʽʚ. ɽʥʝʨʛʦʤʝʥʝʜʞʝʨ ï ʮʝ ʩʧʝʮʽʘʣʽʩʪ ʟ ʫʧʨʘʚʣʽʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʤʠ ʧʦʪʦʢʘʤʠ, 

ʱʦ ʧʦʚʠʥʝʥ ʚʨʘʭʦʚʫʚʘʪʠ  ʝʢʦʣʦʛʽʯʥʽ, ʝʢʦʥʦʤʽʯʥʽ ʪʘ ʩʦʮʽʘʣʴʥʽ ʘʩʧʝʢʪʠ ʧʨʠ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ 

ʱʦʜʦ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʟ ʤʝʪʦʶ ʩʧʨʠʷʥʥʷ ʝʬʝʢʪʠʚʥʦʤʫ 

ʨʦʟʚʠʪʢʫ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʩʝʢʪʦʨʘ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ɽʥʝʨʛʝʪʠʯʥʠʡ ʤʝʥʝʜʞʝʨ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʝʥʝʨʛʝʪʠʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ. ʎʝ 

ʩʘʤʦʩʪʽʡʥʠʡ ʚʠʜ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʚ ʭʦʜʽ ʙʫʜʴ-ʷʢʦʾ 

ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʱʦ ʜʽʻ ʚ ʨʠʥʢʦʚʠʭ ʫʤʦʚʘʭ, ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʰʣʷʭʦʤ 

ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʟʘʣʫʯʝʥʥʷ ʜʦ ʧʨʦʮʝʩʫ ʫʧʨʘʚʣʽʥʥʷ ʝʥʝʨʛʽʻʶ 

ʢʝʨʽʚʥʠʢʽʚ ʫʩʽʭ ʨʽʚʥʽʚ, ʽ ʦʩʦʙʣʠʚʦ ʚʠʱʦʛʦ ʢʝʨʽʚʥʠʮʪʚʘ. 

ɿʛʽʜʥʦ  ISO 50001 ʉɽʥʄ ï ʥʘʙʽʨ ʚʟʘʻʤʦʟʚôʷʟʘʥʠʭ ʯʠ ʚʟʘʻʤʦʜʽʶʯʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʨʦʟʨʦʙʢʠ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʧʦʣʽʪʠʢʠ ʪʘ ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʮʽʣʝʡ, ʘ ʪʘʢʦʞ ʧʨʦʮʝʩʽʚ ʪʘ ʧʨʦʮʝʜʫʨ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʠʭ ʮʽʣʝʡ. ʉɽʥʄ, ʚʧʨʦʚʘʜʞʝʥʝ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʽ ʟʘ ʩʪʘʥʜʘʨʪʦʤ ISO 50001, ʩʧʨʠʷʪʠʤʝ: ʘʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʝʥʝʨʛʽʾ, ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʽ ʟʥʠʞʝʥʥʶ ʩʭʠʣʴʥʦʩʪʽ ʜʦ ʢʦʣʠʚʘʥʴ ʮʽʥ ʥʘ ʝʥʝʨʛʽʶ; ʢʨʘʱʦʤʫ 

ʚʠʢʦʨʠʩʪʘʥʥʶ ʣʶʜʩʴʢʠʭ ʪʘ ʽʥʰʠʭ ʨʝʩʫʨʩʽʚ, ʚʢʣʶʯʘʶʯʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʥʦʚʥʠʭ ʬʦʥʜʽʚ; 

ʙʝʟʧʝʨʝʨʚʥʦʤʫ ʚʜʦʩʢʦʥʘʣʝʥʥʶ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ; ʘʜʘʧʪʘʮʽʾ ʢʨʘʱʦʾ 

ʧʨʘʢʪʠʢʠ ʟ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʭ ʪʝʭʥʦʣʦʛʽʡ; ʧʦʢʨʘʱʝʥʥʶ ʧʨʘʢʪʠʯʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʽ ʟʨʦʩʪʘʥʥʶ ʧʨʠʙʫʪʢʫ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʉɽʥʄ ï ʢʦʤʧʣʝʢʩʥʘ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʝʥʝʨʛʽʻʶ ʧʽʜʧʨʠʻʤʩʪʚʘ (ʩʠʩʪʝʤʠ 

ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʫ). ʆʩʥʦʚʥʽ ʬʫʥʢʮʽʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʝʥʝʨʛʽʻʶ: ʨʦʟʨʦʙʢʘ ʪʘ ʨʝʘʣʽʟʘʮʽʷ 

ʧʦʣʽʪʠʢʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚ ʛʘʣʫʟʽ ʫʧʨʘʚʣʽʥʥʷ ʝʥʝʨʛʽʻʶ; ʥʘʚʯʘʥʥʷ ʧʝʨʩʦʥʘʣʫ ʧʠʪʘʥʴ 

ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʟʥʠʞʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʪʘ ʟʘʧʫʩʢ ʤʝʭʘʥʽʟʤʽʚ ʤʦʪʠʚʘʮʽʾ; ʦʙʣʽʢ 

ʜʦʩʪʘʪʥʴʦʶ ʤʽʨʦʶ ʜʝʪʘʣʽʟʘʮʽʾ ʚʩʽʭ ʚʠʜʽʚ ʝʥʝʨʛʽʾ; ʥʦʨʤʫʚʘʥʥʷ ʽ ʧʦʛʦʜʠʥʥʝ ʧʣʘʥʫʚʘʥʥʷ 

ʩʧʦʞʠʚʘʥʥʷ ʚʩʽʭ ʚʠʜʽʚ ʝʥʝʨʛʽʾ; ʫʧʨʘʚʣʽʥʥʷ ʩʧʦʞʠʚʘʥʥʷʤ ʝʥʝʨʛʽʾ; ʘʥʘʣʽʟ ʩʧʦʞʠʚʘʥʠʭ ʚʠʜʽʚ 

ʝʥʝʨʛʽʾ ʪʘ ʚʠʨʦʙʣʝʥʥʷ ʧʨʦʧʦʟʠʮʽʡ ʱʦʜʦ ʾʭ ʟʥʠʞʝʥʥʷ; ʽʥʚʝʩʪʫʚʘʥʥʷ ʚ ʟʘʭʦʜʠ ʱʦʜʦ ʟʥʠʞʝʥʥʷ 

ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ; ʱʦʨʽʯʥʝ ʢʦʨʠʛʫʚʘʥʥʷ ʧʦʣʽʪʠʢ, ʧʨʦʮʝʜʫʨ, ʉʊʇ ʽ ʪ.ʧ. 

ʉʪʨʫʢʪʫʨʦʚʘʥʠʡ ʝʥʝʨʛʝʪʠʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪ ʬʫʥʢʮʽʦʥʫʻ ʚ ʙʘʛʘʪʴʦʭ ʢʦʤʧʘʥʽʷʭ ʧʦ 

ʚʩʴʦʤʫ ʩʚʽʪʫ. ɼʦʙʨʝ ʥʘʣʘʛʦʜʞʝʥʘ ʉɽʥʄ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʘʪʠ ʧʝʨʩʧʝʢʪʠʚʥʽ ʟʘʭʦʜʠ ʟ 

ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʩʢʦʨʦʯʫʶʪʴʩʷ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʚʠʪʨʘʪʠ ʽ ʧʽʜʚʠʱʫʻʪʴʩʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʢʦʤʧʘʥʽʾ. ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʉɽʥʄ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʟʥʘʡʪʠ ʢʦʥʩʝʥʩʫʩ ʫ ʚʟʘʻʤʦʜʽʾ ʨʽʟʥʠʭ ʚʽʜʜʽʣʽʚ ʫ ʩʪʨʫʢʪʫʨʽ 

ʢʦʤʧʘʥʽʾ. ɺʠʢʦʥʘʥʥʷ ʚʠʤʦʛ ʩʪʘʥʜʘʨʪʽʚ ISO 50001 ʤʘʻ ʮʽʣʠʡ ʨʷʜ ʷʢ ʧʨʷʤʠʭ, ʪʘʢ ʽ ʥʝʧʨʷʤʠʭ 

ʚʠʛʦʜ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ, ʬʽʥʘʥʩʦʚʦʛʦ ʪʘ ʨʝʧʫʪʘʮʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ʂʨʽʤ ʪʦʛʦ, ʬʘʢʪ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞʥʘʨʦʜʥʦʤʫ ʩʪʘʥʜʘʨʪʫ ʛʨʘʻ ʥʝ ʦʩʪʘʥʥʶ ʨʦʣʴ ʽ ʚ ʢʦʥʢʫʨʝʥʪʥʽʡ ʙʦʨʦʪʴʙʽ. 
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ʇɯɼɺʀʑɽʅʅʗ ʈɯɺʅʗ ɽʅɽʈɻʆɽʌɽʂʊʀɺʅʆʉʊɯ ɹʋɼɯɺɽʃʔ ï ʉʋʊʊɭɺʀʁ ʈɽʉʋʈʉ 

ɽʂʆʅʆʄɯɰ ʇʈʀʈʆɼʅʆɻʆ ɻɸɿʋ 

 

ɹɸʉʆʂ ɹ.ɯ., ʯʣ.-ʢʦʨ. ʅɸʅ ʋʢʨʘʾʥʠ, ɯʥʩʪʠʪʫʪ ʪʝʭʥʽʯʥʦʾ ʪʝʧʣʦʬʽʟʠʢʠ ʅɸʅ ʋʢʨʘʾʥʠ, ʤ. ʂʠʾʚ. 

 

ɿʛʽʜʥʦ ʟ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʽʯʥʠʤʠ ʚʠʤʦʛʘʤʠ ʋʢʨʘʾʥʠ ʙʫʜʠʥʢʠ ʚʠʩʦʢʦʾ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʦʚʠʥʥʽ ʱʦʨʽʯʥʦ ʩʧʦʞʠʚʘʪʠ ʜʦ 65é75 ʢɺʪĿʛʦʜʠʥ ʥʘ 1 ʢʚ. ʤ. ʧʣʦʱʽ, ʜʣʷ 

ʅʽʤʝʯʯʠʥʠ ʘʥʘʣʦʛʽʯʥʠʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʪʴ 40 ʢɺʪĿʛʦʜʠʥ ʥʘ 1 ʢʚ. ʤ., ʘ ʜʣʷ ʙʫʜʽʚʝʣʴ ʪʘʢ 

ʟʚʘʥʦʛʦ çʧʘʩʠʚʥʦʛʦ ʪʠʧʫè - ʥʝ ʙʽʣʴʰʝ 15 ʢɺʪĿʛʦʜʠʥ ʥʘ 1 ʢ ʚ. ʤ. ɼʣʷ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ 

ʋʢʨʘʾʥʠ ʨʽʚʝʥʴ ʪʝʧʣʦʩʧʦʞʠʚʘʥʥʷ ʙʫʜʠʥʢʫ ʧʘʩʠʚʥʦʛʦ ʪʠʧʫ ʟʘʢʦʥʦʜʘʚʯʦ ʥʝ ʚʠʟʥʘʯʝʥʠʡ. ʊʦʤʫ 

ʧʨʦʙʣʝʤʘ ʩʫʪʪʻʚʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʙʫʜʽʚʝʣʴ ʰʣʷʭʦʤ ʪʝʧʣʦʟʙʝʨʝʞʝʥʥʷ ʟʘ 

ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ 

ʽʥʞʝʥʝʨʥʠʭ ʩʠʩʪʝʤ ʪʝʧʣʦʟʘʙʝʟʧʝʯʝʥʥʷ (ʚʢʣʶʯʘʶʯʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʥʦʚʣʶʚʘʥʠʭ ʪʘ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ) ʻ ʚʢʨʘʡ ʘʢʪʫʘʣʴʥʦʶ. ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ 

ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʧʽʜʭʦʜʽʚ, ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ ʽ ʥʘ ʾʭ ʦʩʥʦʚʽ ʨʝʘʣʽʟʘʮʽʷ ʧʽʣʦʪʥʦʛʦ 

ʧʨʦʝʢʪʫ ʨʽʟʥʦʚʘʨʽʘʥʪʥʦʾ ʪʝʨʤʦʤʦʜʝʨʥʽʟʘʮʽʾ ʽʩʥʫʶʯʦʾ ʙʫʜʽʚʣʽ (ʟʙʫʜʦʚʘʥʘ ʚ 1973 ʨ.) ʪʘ 

ʧʦʙʫʜʦʚʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʙʫʜʠʥʢʫ ʧʘʩʠʚʥʦʛʦ ʪʠʧʫ ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ ʜʦ 300 ʢʚ. ʤ. ʥʘ 

ʪʝʨʠʪʦʨʽʾ ɯʊʊʌ ʅɸʅ ʋʢʨʘʾʥʠ (ʂʠʾʚ, ʚʫʣ. ɹʫʣʘʭʦʚʩʴʢʦʛʦ, 2), ʪʦʙʪʦ ʜʣʷ ʢʣʽʤʘʪʫ ʤ. ʂʠʻʚʘ. 

ɿʘʚʜʘʥʥʷ ʧʨʦʝʢʪʫ - ʚʠʟʥʘʯʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦ ʽ ʝʢʦʥʦʤʽʯʥʦ ʜʦʮʽʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟʘʭʦʜʽʚ ʜʣʷ 

ʦʧʪʠʤʽʟʘʮʽʾ ʪʝʧʣʦʩʧʦʞʠʚʘʥʥʷ ʙʫʜʽʚʣʽ ʜʦ ʨʽʚʥʷ ʩʫʯʘʩʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʥʦʨʤ ʚ ʋʢʨʘʾʥʽ. 

ɺ ʧʝʨʰʽʡ ʯʘʩʪʠʥʽ ʨʦʙʦʪʽ ʥʘʚʦʜʷʪʴʩʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʪʝʧʣʦʚʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

(ʢʦʥʪʘʢʪʥʦʛʦ ʪʘ ʪʝʧʣʦʚʽʟʽʡʥʦʛʦ) ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ 

ʽʩʥʫʶʯʦʾ ʙʫʜʽʚʣʽ ʟʘ ʨʘʭʫʥʦʢ ʾʾ ʪʝʨʤʦʤʦʜʝʨʥʽʟʘʮʽʾ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʚʽʢʦʥ (20 ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ ʚʽʢʦʥ) ʪʘ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʢʣʝʻʥʦʛʦ ʫʪʝʧʣʝʥʥʷ 

ʧʽʚʥʽʯʥʦʛʦ ʬʘʩʘʜʫ ï 9 ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʪʯʠʟʥʷʥʠʭ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ: 

ʚʝʨʤʠʢʫʣʽʪʦ-ʧʝʨʣʽʪʦʚʦʾ ʰʪʫʢʘʪʫʨʢʠ, ʛʘʟʦʧʽʥʦʩʢʣʘ, ʧʽʥʦʧʦʣʽʩʪʠʨʦʣʫ ʨʽʟʥʦʾ ʛʫʩʪʠʥʠ, 

ʝʢʩʪʨʫʟʽʡʥʦʛʦ ʧʽʥʦʧʦʣʽʩʪʠʨʦʣʫ, ʜʚʦʭ ʚʠʜʽʚ ʙʘʟʘʣʴʪʦʚʦʾ ʚʘʪʠ, ʥʘʧʠʣʝʥʥʷ ʩʧʽʥʝʥʠʤ 

ʧʽʥʦʧʦʣʽʫʨʝʪʘʥʦʤ. 

ɺ ʜʨʫʛʽʡ ʯʘʩʪʠʥʽ ʨʦʙʦʪʽ ʥʘʜʘʥʽ ʜʘʥʽ ʧʨʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʙʫʜʠʥʦʢ çʧʘʩʠʚʥʦʛʦè 

ʪʠʧʫ ʷʢ ʧʨʦ ʧʦʚʥʦʤʘʩʰʪʘʙʥʠʡ (4 ʧʦʚʥʦʮʽʥʥʠʭ ʧʦʚʝʨʭʠ, ʧôʷʪʠʡ ʧʦʚʝʨʭ ï ʛʦʨʠʱʝ, 

ʦʧʘʣʶʚʘʣʴʥʘ ʧʣʦʱʘ ï 266,6 ʢʚ. ʤ.) ʣʘʙʦʨʘʪʦʨʥʦ-ʧʨʦʤʠʩʣʦʚʠʡ ʩʪʝʥʜ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʚ ʨʝʘʣʴʥʠʭ 

ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʦʢʨʝʤʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʚʩʽʻʾ ʙʫʜʽʚʣʽ ʚ ʮʽʣʦʤʫ, ʘ ʪʘʢʦʞ 

ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ ʝʥʝʨʛʦ- ʪʘ ʨʝʩʫʨʩʦʟʘʙʝʟʧʝʯʝʥʥʷ. ʇʦ ʩʫʪʽ ʮʝʡ ʙʫʜʠʥʦʢ ʻ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʪʘ 

ʪʝʭʥʦʣʦʛʽʯʥʘ ʣʘʙʦʨʘʪʦʨʽʷ ʪʝʧʣʦʬʽʟʠʯʥʦʛʦ ʪʘ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʨʦʬʽʣʶ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʠʥʘʤʽʢʠ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʦʢʨʝʤʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʦʢʨʝʤʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ 

ʚʩʽʻʾ ʙʫʜʽʚʣʽ, ʘ ʪʘʢʦʞ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽʥʞʝʥʝʨʥʠʭ ʩʠʩʪʝʤ 

ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʥʘ ʦʩʥʦʚʽ ʧʦʥʦʚʣʶʚʘʥʠʭ ʪʘ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ 

ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ. 

ɺʠʭʦʜʷʯʠ ʽʟ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʮʽʥʝʥʦ ʤʦʞʣʠʚʽ ʦʙʩʷʛʠ ʝʢʦʥʦʤʽʾ ʧʨʠʨʦʜʥʦʛʦ 

ʛʘʟʫ. ɿʘʟʥʘʯʠʤʦ, ʱʦ ʦʜʥʠʤ ʽʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʟʤʝʥʰʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʛʘʟʫ ʚ 

ʩʪʘʨʦʤʫ ʞʠʪʣʦʚʦʤʫ ʬʦʥʜʽ, ʦʩʦʙʣʠʚʦ ʚ ʙʫʜʽʚʣʷʭ ʩʦʮʽʘʣʴʥʦ-ʙʶʜʞʝʪʥʦʾ ʩʬʝʨʠ, ʻ ʧʨʦʚʝʜʝʥʥʷ 

ʪʝʨʤʦʨʝʥʦʚʘʮʽʾ ʪʘ/ʘʙʦ ʪʝʨʤʦʤʦʜʝʨʥʽʟʘʮʽʾ ʙʫʜʽʚʝʣʴ ʟ ʥʘʩʪʫʧʥʦʶ ʤʦʜʝʨʥʽʟʘʮʽʻʶ ʽʥʞʝʥʝʨʥʠʭ 

ʩʠʩʪʝʤ ʪʝʧʣʦʟʘʙʝʟʧʝʯʝʥʥʷ. ʆʢʨʝʤʽ ʥʘʷʚʥʽ ʧʽʣʦʪʥʽ ʧʨʦʝʢʪʠ ʪʘ ʚʣʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʬʘʭʽʚʮʽʚ 

ɯʊʊʌ ʅɸʅ ʋʢʨʘʾʥʠ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʟʘ ʨʘʭʫʥʦʢ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʟʘʭʦʜʽʚ ʤʦʞʥʘ ʜʦʩʷʛʪʠ 

ʝʢʦʥʦʤʽʶ ʩʧʦʞʠʚʘʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʤʘʡʞʝ ʥʘ ʧʦʣʦʚʠʥʫ, ʱʦ ʚ ʤʘʩʰʪʘʙʘʭ ʚʩʽʻʾ ʢʨʘʾʥʠ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʦʙʩʷʛʽʚ ʡʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʜʣʷ ʧʦʪʨʝʙ ʢʦʤʫʥʘʣʴʥʦʾ ʪʝʧʣʦʝʥʝʨʛʝʪʠʢʠ 

ʜʦ 3,5é4 ʤʣʨʜ. ʢʫʙ. ʤ. ʱʦʨʽʯʥʦ. 
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ʂʆʄʇʃɽʂʉʅʀʁ ʉʊɸʊʀʉʊʀʏʅʀʁ ɸʅɸʃɯɿ ɼɸʅʀʍ Cʇʆɾʀɺɸʅʅʗ ɸʂʊʀɺʅʆɰ 

ɽʃɽʂʊʈʆɽʅɽʈɻɯɰ, ɺʀʊʈɸʊ ɽʅɽʈɻʆʈɽʉʋʈʉɯɺ ʊɸ ʆɹʉʗɻɯɺ ɺʀʈʆɹʅʀʎʊɺɸ   

ʇʈʆɼʋʂʎɯɰ 

 

ɿɸʄʋʃʂʆ ɸ.ɯ., ʢ.ʪ.ʥ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ 

ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè, ʤ. ʂʠʾʚ, ɹɽɼɽʈɸʂ ʗ.ʉ., ʇɸʊ çɸɿʆʊè, ʤ. ʏʝʨʢʘʩʠ. 

 

ɺ ʫʤʦʚʘʭ ʧʦʩʪʽʡʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʚʘʨʪʦʩʪʽ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʧʦʰʫʢʫ ʰʣʷʭʽʚ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʘʢʪʫʘʣʴʥʠʤ ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ ʧʨʦʚʝʜʝʥʥʷ 

ʦʜʥʦʯʘʩʥʦʛʦ (ʢʦʤʧʣʝʢʩʥʦʛʦ) ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ, ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʢʘʟʥʠʢʽʚ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʚʽʜ ʷʢʠʭ ʚʦʥʦ ʟʘʣʝʞʠʪʴ, ʪʘ  ʦʙʩʷʛʽʚ 

ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ. 

ʆʩʥʦʚʫ ʟʜʽʡʩʥʝʥʥʷ ʥʘʣʝʞʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʱʦʜʦ 

ʚʠʪʨʘʪ ʥʘ ʝʥʝʨʛʝʪʠʯʥʽ ʨʝʩʫʨʩʠ, ʩʪʘʥʦʚʣʷʪʴ ʧʦʢʘʟʥʠʢʠ, ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʦʙʣʽʢ ʷʢʠʭ ʥʘ 

ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʜʦʟʚʦʣʷʶʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʩʠʩʪʝʤʠ, ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ ʚʠʨʦʙʥʠʯʠʭ 

ʦʙôʻʢʪʘʭ. ʄʝʪʦʜʦʣʦʛʽʯʥʦʶ ʙʘʟʦʶ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘʢʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʤʦʞʝ ʩʪʘʪʠ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʚ [1] ʧʽʜʭʽʜ ʱʦʜʦ ʥʘʢʦʧʠʯʫʚʘʥʥʷ ʜʘʥʠʭ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ 

ʦʙôʻʢʪʫ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʥʘ ʦʩʥʦʚʽ ʦʙʨʦʙʢʠ ʘʥʩʘʤʙʣʶ ʾʭ ʨʝʘʣʽʟʘʮʽʡ, ʦʜʝʨʞʘʥʠʭ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʦʙʣʽʢʫ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʪʘ ʧʨʦʚʝʜʝʥʥʽ ʚʽʜʧʦʚʽʜʥʠʭ ʜʦʩʣʽʜʞʝʥʴ.  

ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʜʥʦʯʘʩʥʦʛʦ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʱʦʜʦ 

ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʧʦʢʘʟʥʠʢʽʚ, ʚʽʜ ʷʢʠʭ 

ʟʘʣʝʞʠʪʴ ʩʧʦʞʠʚʘʥʥʷ ʮʠʭ ʨʝʩʫʨʩʽʚ (ʜʘʣʽ - ʚʝʣʠʯʠʥ, ʱʦ ʜʦʩʣʽʜʞʫʶʪʴʩʷ),  ʤʦʞʝ ʚʨʘʭʦʚʫʚʘʪʠ 

ʥʘʩʪʫʧʥʽ ʝʪʘʧʠ: 

1. ʆʨʛʘʥʽʟʘʮʽʷ ʤʘʩʠʚʽʚ ʦʙʣʽʢʦʚʠʭ ʜʘʥʠʭ ʚʝʣʠʯʠʥ, ʱʦ ʜʦʩʣʽʜʞʫʶʪʴʩʷ. 

2. ʇʝʨʝʚʽʨʢʘ ʜʘʥʠʭ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʛʨʫʙʠʭ ʧʦʤʠʣʦʢ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʚʪʨʘʯʝʥʠʭ ʜʘʥʠʭ. 

3. ʆʜʝʨʞʘʥʥʷ ʽʥʪʝʨʚʘʣʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʥʘ ʢʦʞʥʦʤʫ ʽʥʪʝʨʚʘʣʽ -̔ʛʦ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʬʫʥʢʮʽʾ ʨʦʟʧʦʜʽʣʫ. 

4. ɺʠʟʥʘʯʝʥʥʷ ʥʘ ʢʦʞʥʦʤʫ ʽʥʪʝʨʚʘʣʽ ʚʽʜʧʦʚʽʜʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

(ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʦʯʽʢʫʚʘʥʥʷ, ʜʠʩʧʝʨʩʽʾ, ʢʦʝʬʽʮʽʻʥʪʫ ʚʘʨʽʘʮʽʾ ʪʦʱʦ). 

5. ɺʠʟʥʘʯʝʥʥʷ ʽʥʪʝʨʚʘʣʽʚ ʩʪʘʮʽʦʥʘʨʥʦʩʪʽ (ɯʉ) ȹtɛ ʥʝʩʪʘʮʽʦʥʘʨʥʦʛʦ ʚʠʧʘʜʢʦʚʦʛʦ 

ʧʨʦʮʝʩʫ H(t). 

6. ʇʝʨʝʚʽʨʢʘ ʟʘʢʦʥʫ ʨʦʟʧʦʜʽʣʫ ʚʝʣʠʯʠʥ, ʱʦ ʜʦʩʣʽʜʞʫʶʪʴʩʷ, ʥʘ ʫʩʽʭ ʽʥʪʝʨʚʘʣʘʭ 
ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

7. ɺʠʟʥʘʯʝʥʥʷ ʦʮʽʥʦʢ ʧʘʨʘʤʝʪʨʽʚ ʨʦʟʧʦʜʽʣʫ ɛ
~
Z  ʧʘʨʘʤʝʪʨʽʚ  ʨʦʟʧʦʜʽʣʫ  ʝʢʚʽʚʘʣʝʥʪʥʦʛʦ 

ʩʪʘʮʽʦʥʘʨʥʦʛʦ ʧʨʦʮʝʩʫ H(t). 

8. ʈʦʟʨʘʭʫʥʦʢ ʢʦʨʝʣʷʮʽʡʥʦʾ ʤʘʪʨʠʮʽ ʜʘʥʠʭ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ. 

9. ʈʦʟʨʘʭʫʥʦʢ ʢʦʨʝʣʷʮʽʡʥʦʾ ʤʘʪʨʠʮʽ ʜʣʷ ʚʠʨʦʙʽʪʢʫ ʧʨʦʜʫʢʮʽʾ ʘʙʦ (ʽ) ʝʥʝʨʛʦʨʝʩʫʨʩʫ, ʚʽʜ 
ʷʢʦʛʦ ʟʘʣʝʞʠʪʴ ʚʝʣʠʯʠʥʘ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ. 

10. ɺʠʟʥʘʯʝʥʥʷ ʟʥʘʯʝʥʥʷ ʚʟʘʻʤʥʦʢʦʨʝʣʷʮʽʡʥʦʾ ʬʫʥʢʮʽʾ ʘʢʪʠʚʥʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʪʘ 

ʝʥʝʨʛʦʨʝʩʫʨʩʫ, ʚʽʜ ʷʢʦʛʦ ʟʘʣʝʞʠʪʴ ʚʝʣʠʯʠʥʘ ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ, ʘʙʦ  ʚʠʨʦʙʽʪʢʫ ʧʨʦʜʫʢʮʽʾ. 

ʇʨʦʚʝʜʝʥʥʷ ʢʦʤʣʝʢʩʥʦʛʦ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ, ʪʘʢ ʽ 

ʚʝʣʠʯʠʥ, ʚʽʜ ʷʢʠʭ ʚʦʥʦ ʟʘʣʝʞʠʪʴ, ʪʘ/ʘʙʦ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ, ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʦ 

ʜʣʷ ʦʜʥʦʥʦʤʝʥʢʣʘʪʫʨʥʠʭ ʚʠʨʦʙʥʠʮʪʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ 

ʥʘʣʝʞʥʫ ʦʮʽʥʢʫ, ʧʣʘʥʫʚʘʥʥʷ ʽ, ʷʢ ʨʝʟʫʣʴʪʘʪ, ʦʧʪʠʤʘʣʴʥʫ ʪʘ ʝʢʦʥʦʤʽʯʥʫ ʨʦʙʦʪʫ ʩʠʩʪʝʤ ʧʦʜʘʯʽ 

ʽ ʨʦʟʧʦʜʽʣʫ ʪʘʢʠʭ ʝʥʝʨʛʦʥʦʩʽʾʚ, ʷʢ ʚʦʜʘ, ʧʨʠʨʦʜʥʠʡ ʛʘʟ, ʪʝʧʣʦ ʪʦʱʦ ʥʘ  ʚʠʨʦʙʥʠʯʠʭ ʦʙôʻʢʪʘʭ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ɼʝʥʠʩʝʥʢʦ ʄ.ɸ. ɼʦʩʣʽʜʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘʩʦʩʥʦʾ ʩʪʘʥʮʽʾ  / ʄ. ɸ. 

ɼʝʥʠʩʝʥʢʦ, ʗ. ʉ. ɹʝʜʝʨʘʢ  // ɽʥʝʨʛʝʪʠʢʘ ʽ ʝʣʝʢʪʨʠʬʽʢʘʮʽʷ. ï 2012. ï ˉ5. ï ʉ. 3ï11. 

 

 



18 

ʄɽʅɽɼɾʄɽʅʊ ʉʀʉʊɽʄʀ ɽʃɽʂʊʈʆɹɽɿʇɽʂʀ ʑʆɼʆ ʄɯʅɯʄɯɿɸʎɯɰ ʈʀɿʀʂʋ 

ɼɯɰ ɽʃɽʂʊʈʆʄɸɻʅɯʊʅʆɻʆ ɺʀʇʈʆʄɯʅɽʅʅʗ ʅɸ ʃʖɼʀʅʋ ɺ 

ɽʃɽʂʊʈʆʋʉʊɸʅʆɺʂɸʍ ʅɸɼɺʀʉʆʂʆɰ ʅɸʇʈʋɻʀ 

 

ɹʆʅɼɸʈɽʅʂʆ ɭ.ɸ., ʢ.ʪ.ʥ., ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ,  ʤ. ɺʽʥʥʠʮʷ. 

 

ɽʣʝʢʪʨʦʫʩʪʘʥʦʚʢʠ ʥʘʜʚʠʩʦʢʦʾ ʥʘʧʨʫʛʠ (ʅɺʅ)  ʧʨʦʤʠʩʣʦʚʦʾ ʯʘʩʪʦʪʠ (ʇʏ) 330, 500, 750 ʢɺ 

ï ʮʝ ʦʜʥʘ ʟ ʦʩʥʦʚʥʠʭ ʩʢʣʘʜʦʚʠʭ ʦʙôʻʜʥʘʥʦʾ ʝʥʝʨʛʦʩʠʩʪʝʤʠ ʋʢʨʘʾʥʠ, ʚʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʦʧʪʠʤʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ ʩʪʘʥʮʽʡ, ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʝʥʝʨʛʽʾ ʧʦʨʽʚʥʷʥʦ ʟ ʤʝʨʝʞʘʤʠ 

ʥʠʞʯʦʾ ʥʘʧʨʫʛʠ.  

ʇʨʦʪʝ ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʢʠ ʅɺʅ ʩʪʚʦʨʠʣʠ ʨʷʜ ʜʦʜʘʪʢʦʚʠʭ ʧʨʦʙʣʝʤ, ʩʝʨʝʜ ʷʢʠʭ ʦʜʥʽʻʶ ʟ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʣʝʢʪʨʦʙʝʟʧʝʢʠ ʧʨʠ ʾʭ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʽ ʨʝʤʦʥʪʽ ʟ ʤʝʪʦʶ 

ʤʽʥʽʤʽʟʘʮʽʷ ʨʠʟʠʢʫ ʝʣʝʢʪʨʦʪʨʘʚʤʘʪʠʟʤʫ. ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʥʘʧʨʫʞʝʥʦʩʪʽ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ, 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʝʣʝʢʪʨʦʤʦʥʪʘʞʥʠʭ ʨʦʙʽʪ ʥʘ ʚʝʣʠʢʽʡ ʚʠʩʦʪʽ ʽ ʧʽʜ ʥʘʧʨʫʛʦʶ ʚʠʤʘʛʘʶʪʴ 

ʨʦʟʨʦʙʢʠ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʽʣʦʛʦ ʨʷʜʫ ʜʦʜʘʪʢʦʚʠʭ ʤʝʪʦʜʽʚ ʽ ʟʘʩʦʙʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʯʥʠʭ ʫʤʦʚ 

ʧʨʘʮʽ: ʩʧʝʮʽʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʨʝʞʠʤʽʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʦʙʣʠʟʫ ʽ ʥʘ ʩʪʨʫʤʦʚʝʜʫʯʠʭ ʯʘʩʪʠʥʘʭ 

ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʢʠ, ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʩʥʘʱʝʥʥʷ, ʽʟʦʣʷʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʝʢʨʘʥʫʶʯʠʭ ʢʦʤʧʣʝʢʪʽʚ 

ʦʜʷʛʫ, ʧʨʠʣʘʜʽʚ ʢʦʥʪʨʦʣʶ ʾʭ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʘ ʽʥ.  

ʅʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʧʘʣʠʚʦ-ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʋʢʨʘʾʥʠ ʧʨʦʚʦʜʠʪʴʩʷ ʨʦʙʦʪʘ ʧʦ 

ʚʧʨʦʚʘʜʞʝʥʥʶ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ OHSAS 18001:2007 çʉʠʩʪʝʤʠ ʤʝʥʝʜʞʤʝʥʪʫ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʟʜʦʨʦʚ'ʷ ʽ ʙʝʟʧʝʢʠ ï ɺʠʤʦʛʠè, ISO 50001:2011 çʉʠʩʪʝʤʘ ʝʥʝʨʛʝʪʠʯʥʦʛʦ 

ʤʝʥʝʜʞʤʝʥʪʫ ï ʚʠʤʦʛʠ ʪʘ ʢʝʨʽʚʥʠʮʪʚʦ ʱʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷè. ʅʘ ʜʘʥʠʡ ʯʘʩ ʧʦʥʷʪʪʷ ʧʨʦʬʝʩʽʡʥʦʛʦ 

ʨʠʟʠʢʫ ʜʣʷ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʛʦ ʧʝʨʩʦʥʘʣʫ, ʱʦ ʦʙʩʣʫʛʦʚʫʻ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʽ ʫʩʪʘʥʦʚʢʠ ʅɺʅ ʤʘʻ 

ʨʽʟʥʝ ʪʣʫʤʘʯʝʥʥʷ ʽ ʩʝʥʩ, ʘ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʥʝ ʧʽʜʜʘʶʪʴʩʷ ʟʽʩʪʘʚʣʝʥʥʶ ʽ 

ʧʦʨʽʚʥʷʣʴʥʽʡ ʢʽʣʴʢʽʩʥʽʡ ʦʮʽʥʮʽ. 

ʅʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʤʘʪʨʠʮʽ ʦʮʽʥʢʠ ʨʠʟʠʢʫ (ʄʆʈ) ʘʚʪʦʨʦʤ ʩʪʘʪʪʽ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʘʧʨʽʦʨʥʘ ʦʮʽʥʢʘ ʧʦʢʘʟʥʠʢʘ ʛʨʫʧʦʚʦʛʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʠʟʠʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ 

ʧʦʛʽʨʰʝʥʥʷ ʟʜʦʨʦʚôʷ ʯʝʨʝʟ ʚʧʣʠʚ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʇʏ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʄʆʈ (ʪʘʙʣʠʮʷ) [1] 

ʤʽʩʪʠʪʴ ʧʦ ʚʝʨʪʠʢʘʣʽ ʰʽʩʪʴ ʨʽʚʥʽʚ ʚʘʞʢʦʩʪʽ ʥʘʩʣʽʜʢʽʚ ʜʽʾ ɽʇ ʇʏ ʟʘ ɻʅ 3.3.5-8.6.6.1-2002 ʪʘ ʰʽʩʪʴ 

ʨʽʚʥʽʚ ʽʤʦʚʽʨʥʦʩʪʽ ʥʝʙʝʟʧʝʯʥʦʾ ʧʦʜʽʾ.  

ʊʘʙʣʠʮʷ  

ʄʘʪʨʠʮʷ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʠʟʠʢʫ 

ʝʣʝʢʪʨʦʪʨʘʚʤʘʪʠʟʤʫ 

0,7 ï1         (6)
 
ʉ6 ʉ12 ɺ18 ɺ24 ɺ30 ɺ36 

0,3 ï 0,7     (5)
 
ʅ5 ʉ10 ʉ15 ɺ20 ɺ25 ɺ30 

0,05 ï 0,3   (4)
 
ʅ4 ʉ8 ʉ12 ʉ16 ɺ20 ɺ24 

10
-2
ï 0,05   (3)

 
ʅ3 ʅ6 ʉ9 ʉ12 ʉ15 ɺ18 

10
-6
 ï 10

-2
   (2)

 
ʅ2 ʅ4 ʅ6 ʉ8 ʉ10 ʉ12 

0 ï 10
-6
       (1)

 
ʅ1 ʅ2 ʅ3 ʅ4 ʅ5 ʉ6 

ʏʘʩʪʦʪʘ ʚ ʨʽʢ 

 

2(1)
 

3.1(2)
 

3.2(3)
 

3.3(4)
 

3.4(5)
 

4(6)
 

                   ʅʘʩʣʽʜʢʠ 

ʂʦʞʥʦʤʫ ʨʽʚʥʶ ʚʘʞʢʦʩʪʽ ʥʘʩʣʽʜʢʽʚ ʫʟʜʦʚʞ ʚʝʨʪʠʢʘʣʴʥʦʾ ʦʩʽ ʽ ʢʦʞʥʦʤʫ ʨʽʚʥʶ ʽʤʦʚʽʨʥʦʩʪʽ 

ʫʟʜʦʚʞ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʦʩʽ ʧʨʠʩʚʦʶʶʪʴ ʨʘʥʛʦʚʽ ʦʮʽʥʢʠ, ʷʢʠʤ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʥʘʯʝʥʥʷ ʚʘʞʢʦʩʪʽ 

ʥʘʩʣʽʜʢʽʚ ʽ ʽʤʦʚʽʨʥʦʩʪʽ ʥʘʩʪʘʥʥʷ ʧʦʜʽʾ ʟʛʽʜʥʦ ʟ ʦʧʠʩʦʤ ʧʝʚʥʦʾ ʩʠʪʫʘʮʽʾ (ʟʘ ʩʮʝʥʘʨʽʻʤ) ʽ ʷʢʽʩʥʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʘʩʪʦʪʠ ʧʦʜʽʾ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʫʧʝʥʷ ʨʠʟʠʢʫ ʜʣʷ ʄʆʈ ʤʘʻ ʙʫʪʠ ʧʝʨʝʜʙʘʯʝʥʘ 

ʯʝʨʛʦʚʽʩʪʴ ʪʘ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʦʜʽʚ ʽ ʜʽʡ ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʨʠʟʠʢʫ ʚʽʜ ʜʽʾ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ɹʦʥʜʘʨʝʥʢʦ ɭ. ɸ. ʆʮʽʥʶʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʠʟʠʢʫ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʟʜʦʨʦʚôʷ 

ʧʝʨʩʦʥʘʣʫ, ʱʦ ʦʙʩʣʫʛʦʚʫʻ ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʢʠ ʥʘʜʚʠʩʦʢʦʾ ʥʘʧʨʫʛʠ / ɹʦʥʜʘʨʝʥʢʦ ɭ. ɸ. // ɺʽʩʥʠʢ 

ɺʽʥʥʠʮʴʢʦʛʦ ʧʦʣʽʪʝʭʥʽʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ï 2013. ï ˉ 1. ï ʉ. 61-67. 
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ʑʆɼʆ ʇʈʆɻʅʆɿʋɺɸʅʅʗ ʈʆɿʇʆɼɯʃʋ ʊɽʄʇɽʈɸʊʋʈʀ ʋ ɻɸɿʆɺɯʁ 

ʅɸɻʈɯɺɸʃʔʅɯʁ ʂɸʄɽʈɯ ʇʈʀ ʅɸʗɺʅʆʉʊɯ ʇʈʆʉʊʆʈʆɺʆɻʆ ɽʃɽʂʊʈʀʏʅʆɻʆ 

ʇʆʃʗ 

 
ʂɸʏɸʅ ʖ.ɻ., ʜ.ʪ.ʥ., ʂʆɺɸʃɽʅʂʆ ɺ.ʃ., ʢ.ʪ.ʥ., ɺɯɿɽʈ ɸ.ɸ., ɿʘʧʦʨʽʟʴʢʘ ʜʝʨʞʘʚʥʘ 

ʽʥʞʝʥʝʨʥʘ ʘʢʘʜʝʤʽʷ, ʤ. ɿʘʧʦʨʽʞʞʷ. 

 

ɺʧʣʠʚ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʥʘ ʧʨʦʮʝʩ ʨʦʟʧʦʜʽʣʫ ʪʝʤʧʝʨʘʪʫʨʠ ʫ ʥʘʛʨʽʚʘʣʴʥʠʭ ʢʘʤʝʨʘʭ ʻ 

ʥʝʟʘʧʝʨʝʯʥʠʤ ʽ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚʞʝ ʧʨʠ ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʠʭ ʥʘʧʨʫʛʘʭ ʜʦ 1 ʢɺ [1]. ɸʣʝ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʫ ʪʝʧʣʦʦʙʤʽʥʫ ʫ ʧʝʚʥʽʡ ʦʙʣʘʩʪʽ ʧʨʦʤʠʩʣʦʚʦʛʦ ʥʘʛʨʽʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ, 

ʟʘʟʚʠʯʘʡ, ʥʝ ʧʨʠʜʽʣʷʻʪʴʩʷ ʟʥʘʯʥʦʾ ʫʚʘʛʠ ʘʙʦ ʯʘʩʪʢʦʚʦ ʟʘʜʦʚʦʣʴʥʷʶʪʴʩʷ ʟʤʽʥʦʶ ʡʦʛʦ 

ʢʦʥʩʪʨʫʢʮʽʾ ʽ ʘʝʨʦʜʠʥʘʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʱʦ ʻ ʥʝʜʦʩʪʘʪʥʽʤ. ɺʧʨʦʚʘʜʞʝʥʥʷ 

ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʟʘʭʦʜʽʚ ʫ ʢʦʤʧʣʝʢʩʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʤʝʪʦʜʫ ʧʽʜʚʠʱʝʥʥʷ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘ ʦʩʥʦʚʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʫ ʷʢʦʩʪʽ ʢʝʨʫʶʯʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʪʝʧʣʦʚʽ ʧʦʪʦʢʠ ʤʦʞʝ ʜʘʪʠ ʟʥʘʯʥʫ ʝʢʦʥʦʤʽʶ ʚʠʪʨʘʪ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘ ʦʨʛʘʥʽʯʥʝ ʧʘʣʠʚʦ ʽ 

ʟʥʠʟʠʪʠ ʡʦʛʦ ʜʦʣʶ ʚ ʩʪʨʫʢʪʫʨʽ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʨʦʜʫʢʮʽʾ. ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʚ ʙʽʣʴʰʦʩʪʽ 

ʧʨʦʤʠʩʣʦʚʠʭ ʧʝʯʝʡ ʚ ʷʢʦʩʪʽ ʝʥʝʨʛʦʥʦʩʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠʨʦʜʥʠʡ ʛʘʟ, ʚʘʨʪʽʩʪʴ ʷʢʦʛʦ 

ʟʨʦʩʪʘʻ, ʧʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʜʘʥʦʤʫ ʥʘʧʨʷʤʢʫ ʻ ʘʢʪʫʘʣʴʥʠʤʠ.  

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʨʦʟʧʦʜʽʣʫ ʪʝʤʧʝʨʘʪʫʨʠ ʫ ʥʘʛʨʽʚʘʣʴʥʽʡ ʢʘʤʝʨʽ ʧʽʜ 

ʜʽʻʶ ʧʨʦʩʪʦʨʦʚʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʽ ʩʪʚʦʨʝʥʦ ʩʧʝʮʽʘʣʴʥʫ ʧʽʯʥʫ 

ʫʩʪʘʥʦʚʢʫ, ʝʣʝʢʪʨʠʯʥʘ ʯʘʩʪʠʥʘ ʷʢʦʾ ʜʦʟʚʦʣʷʻ ʟʤʽʥʶʚʘʪʠ ʨʦʙʦʯʫ ʧʦʩʪʽʡʥʫ ʥʘʧʨʫʛʫ ʟʘʜʘʥʦʾ 

ʧʦʣʷʨʥʦʩʪʽ ʥʘ ʨʫʭʦʤʠʭ ʝʣʝʢʪʨʦʜʘʭ  ʚ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ 0 ï 1000 ɺ ʪʘ ʧʨʦʚʝʜʝʥʽ ʚʽʜʧʦʚʽʜʥʽ 

ʜʦʩʣʽʜʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʝʮʠʬʽʢʠ ʧʦʩʪʘʚʣʝʥʦʛʦ ʟʘʚʜʘʥʥʷ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʟʜʽʡʩʥʝʥʦ  ʡʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʟ ʤʝʪʦʶ ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʪʦʯʥʦʩʪʽ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʨʠ ʤʽʥʽʤʘʣʴʥʽʡ ʢʽʣʴʢʦʩʪʽ ʧʨʦʚʝʜʝʥʠʭ ʦʧʝʨʘʮʽʡ ʽ ʟʙʝʨʝʞʝʥʥʽ ʩʪʘʪʠʩʪʠʯʥʦʾ 

ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ. ɼʣʷ ʨʦʟʨʦʙʢʠ ʤʘʪʨʠʮʽ ʜʨʦʙʦʚʦʛʦ ʬʘʢʪʦʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʠʧʫ 

2
5 
ʟʘ ʚʽʜʦʤʠʤʠ ʤʝʪʦʜʠʢʘʤʠ [2] ʙʫʣʦ ʦʙʨʘʥʦ ʢʽʣʴʢʘ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ 

ʨʦʟʧʦʜʽʣ ʪʝʤʧʝʨʘʪʫʨʠ ʚʩʝʨʝʜʠʥʽ ʫʩʪʘʥʦʚʢʠ, ʘ ʩʘʤʝ: U ï ʥʘʧʨʫʛʘ ʤʽʞ ʝʣʝʢʪʨʦʜʦʤ ʪʘ 

ʧʘʣʴʥʠʢʦʤ (ɺ), h ï ʚʽʜʩʪʘʥʴ ʤʽʞ ʜʦʩʣʽʜʥʠʤʠ ʧʣʘʩʪʠʥʘʤʠ ʟ ʝʣʝʢʪʨʦʜʘʤʠ ʽ ʧʦʚʟʜʦʚʞʥʴʦʶ 

ʚʽʩʩʶ ʢʘʤʝʨʠ  (ʤ), H ï ʚʽʜʩʪʘʥʴ ʤʽʞ ʟʘʟʥʘʯʝʥʠʤʠ ʧʣʘʩʪʠʥʘʤʠ ʽ ʚʝʨʭʥʴʦʶ ʤʝʞʝʶ ʢʘʤʝʨʠ (ʤ), Ŭ 

ï ʢʫʪ ʥʘʭʠʣʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʣʘʩʪʠʥ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʚʟʜʦʚʞʥʴʦʾ ʚʽʩʽ (ʨʘʜʽʘʥ). ʂʨʽʤ 

ʪʦʛʦ, ʚʠʨʽʰʝʥʦ ʪʘʢʦʞ ʚʨʘʭʦʚʫʚʘʪʠ ʧʦʣʷʨʥʽʩʪʴ ʧʦʜʘʥʦʾ ʥʘʧʨʫʛʠ. ɿʘ ʨʦʟʨʦʙʣʝʥʦʶ ʤʘʪʨʠʮʝʶ 

ʜʽʘʧʘʟʦʥʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʟʘʟʥʘʯʝʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ, ʥʘʙʨʘʥʦ 

ʜʦʩʪʘʪʥʶ ʢʽʣʴʢʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʟʘʣʝʞʥʦʩʪʽ ʪʝʤʧʝʨʘʪʫʨʠ ʧʣʘʩʪʠʥ, ʥʘ ʷʢʽ ʧʦʜʘʥʦ 

ʥʘʧʨʫʛʫ, ʚʽʜ ʚʝʣʠʯʠʥʠ ʪʘ ʧʦʣʷʨʥʦʩʪʽ ʦʩʪʘʥʥʴʦʾ. ɿʘ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʪʨʠʤʘʥʦ ʤʘʪʝʤʘʪʠʯʥʫ 

ʤʦʜʝʣʴ ʨʦʟʧʦʜʽʣʫ ʪʝʤʧʝʨʘʪʫʨʠ ʫ ʤʽʩʮʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʝʣʝʢʪʨʦʜʽʚ ʥʘʩʪʫʧʥʦʛʦ ʚʠʜʫ:  

T = f(U,H,h,Ŭ) = b0 + b1U + b2H + b3h + b4Ŭ + b5(UĀH) + b6(UĀh) + b7(UĀŬ) + b8(hĀH) + 

b9(HĀŬ) + b10(hĀŬ) + b11(UĀHĀh) + b12(UĀHĀŬ) + b13(HĀhĀŬ) + b14(UĀhĀ Ŭ) + b15(UĀHĀhĀŬ),  ʜʝ bi ï 

ʢʦʝʬʽʮʽʻʥʪʠ ʣʽʥʽʡʥʦʾ ʤʦʜʝʣʽ, 1,15i= . ɿʥʘʯʝʥʥʷ ʦʩʪʘʥʥʽʭ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣ. 1. 

ʊʘʙʣʠʮʷ 1 ʂʦʝʬʽʮʽʻʥʪʠ ʣʽʥʽʡʥʦʾ ʤʦʜʝʣʽ ʟʘ ʨʽʟʥʦʾ ʧʦʣʷʨʥʦʩʪʽ ʥʘ ʧʘʣʴʥʠʢʫ 
ʇʦ-
ʣʷʨ- 
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ʇʽʜʪʚʝʨʜʞʝʥʦ ʘʜʝʢʚʘʪʥʽʩʪʴ ʜʘʥʦʾ ʤʦʜʝʣʽ ʨʝʘʣʴʥʠʤ ʧʨʦʮʝʩʘʤ ʟʛʽʜʥʦ ʟʘʛʘʣʴʥʦʚʽʜʦʤʦʾ 

ʤʝʪʦʜʠʢʠ [3]. ʉʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʘ ʚʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ ʧʨʦʛʥʦʟʫ cʢʣʘʣʘ ʙʣʠʟʴʢʦ 3%, ʱʦ ʻ 

ʜʦʩʪʘʪʥʽʤ ʜʣʷ ʨʦʟʛʣʷʥʫʪʠʭ ʟʘʜʘʯ.  
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ɺʇʃʀɺ ʈʆɿʆʉɽʈɽɼɾɽʅʆɰ ɻɽʅɽʈɸʎɯɰ ʅɸ ʗʂɯʉʊʔ ɽʃɽʂʊʈʀʏʅʆɰ ɽʅɽʈɻɯɰ ɺ 

ʉʀʉʊɽʄɸʍ ɽʃɽʂʊʈʆʇʆʉʊɸʏɸʅʅʗ 

 
ɺʆʃʆʐʂʆ ɸ.ɺ., ʢ.ʪ.ʥ., ʇʆɹɯɻɸʁʃʆ ɺ.ɸ., ʢ.ʪ.ʥ., ɼɽʈɽɺôʗʅʂʆ ɼ.ɻ.,         

ʂʆʃɽʉʅɯʂ ɭ.ʄ., ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ 
ʽʥʩʪʠʪʫʪè, ʤ. ʂʠʾʚ. 

 

ʗʢ ʚʽʜʦʤʦ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʞʝʨʝʣ ʨʦʟʦʩʝʨʝʜʞʝʥʦʾ ʛʝʥʝʨʘʮʽʾ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʽʟʢʠʤ 

ʟʙʽʣʴʰʝʥʥʷʤ ʩʠʣʦʚʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʩʠʩʪʝʤ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʝʣʝʢʪʨʠʯʥʦʾ 

ʝʥʝʨʛʽʾ. ʇʨʠʯʠʥʘʤʠ ʪʘʢʦʛʦ ʧʦʛʽʨʰʝʥʥʷ, ʥʘʨʷʜʫ ʽʟ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʜʞʝʨʝʣ ʨʦʟʦʩʝʨʝʜʞʝʥʦʾ 

ʛʝʥʝʨʘʮʽʾ (ʛʝʥʝʨʘʮʽʷ ʚ ʝʣʝʢʪʨʠʯʥʫ ʤʝʨʝʞʫ ʛʘʨʤʦʥʽʢ, ʽʥʪʝʨ- ʪʘ ʩʫʙʛʘʨʤʦʥʽʢ), ʻ ʪʘʢʦʞ ʥʘʷʚʥʽʩʪʴ 

ʫ ʩʧʦʞʠʚʘʯʽʚ ʧʦʪʫʞʥʠʭ ʥʝʣʽʥʽʡʥʠʭ, ʥʝʩʠʤʝʪʨʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʽʟ ʨʽʟʢʦ-ʟʤʽʥʥʠʤ ʨʝʞʠʤʦʤ 

ʨʦʙʦʪʠ. ɼʦ ʪʘʢʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʚʽʜʥʦʩʷʪʴʩʷ ʜʫʛʦʚʽ ʝʣʝʢʪʨʦ-ʩʪʘʣʝʧʣʘʚʠʣʴʥʽ ʧʝʯʽ, ʧʦʪʫʞʥʽ 

ʧʨʦʢʘʪʥʽ ʩʪʘʥʠ, ʝʣʝʢʪʨʦʟʚʘʨʥʽ ʧʨʠʩʪʨʦʾ ʪʘ ʽʥʰʝ. 

ɺʧʣʠʚ ʥʘ ʷʢʽʩʪʴ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʩʫʤʽʩʥʦʾ ʨʦʙʦʪʠ ʨʽʟʥʦʛʦ ʨʦʜʫ ʜʞʝʨʝʣ 

ʨʦʟʦʩʝʨʝʜʞʝʥʦʾ ʛʝʥʝʨʘʮʽʾ ʜʦʩʣʽʜʠʤʦ ʥʘ ʧʨʠʢʣʘʜʽ ʩʭʝʤʠ ʪʨʴʦʭʬʘʟʥʦʾ ɽʇʉ ʟ ʨʽʟʥʦʨʽʜʥʠʤʠ 

ʜʞʝʨʝʣʘʤʠ ʈɻ ʪʘ ʩʠʣʦʚʠʤʠ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʚ ʩʝʨʝʜʦʚʠʱʽ Matlab Simulink. 

ʅʘ ʦʩʥʦʚʽ ʧʦʙʫʜʦʚʘʥʦʾ ʤʦʜʝʣʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʧʣʠʚ ʚʟʘʻʤʥʦʾ ʨʦʙʦʪʠ ʜʞʝʨʝʣ ʈɻ ʥʘ 

ʢʦʣʠʚʘʥʥʷ ʥʘʧʨʫʛʠ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʯʦʪʠʨʴʦʭ ʪʠʧʽʚ ʟʘʚʘʜ, ʱʦ ʚʦʥʠ ʛʝʥʝʨʫʶʪʴ ʫ ʝʣʝʢʪʨʠʯʥʫ 

ʤʝʨʝʞʫ. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʫ ʨʦʙʦʪʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚʧʣʠʚ ʥʘ ʷʢʽʩʪʴ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ (ʜʦʟʘ 

ʬʣʽʢʝʨʘ) ʛʘʨʤʦʥʽʢ, ʽʥʪʝʨʛʘʨʤʦʥʽʢ ʪʘ ʩʫʙʛʘʨʤʦʥʽʢ, ʷʢʽ ʛʝʥʝʨʫʶʪʴ ʫ ʝʣʝʢʪʨʠʯʥʫ ʤʝʨʝʞʫ 

ʨʦʟʦʩʝʨʝʜʞʝʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ. ɺ ʷʢʦʩʪʽ ʦʩʪʘʥʥʽʭ ʙʫʣʠ ʜʦʩʣʽʜʞʝʥʽ: ʩʦʥʷʯʥʘ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷ, 

ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨ, ʚʽʪʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʷ ʪʘ ʤʘʣʘ ʛʽʜʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʷ. ɼʦʟʘ ʬʣʽʢʝʨʘ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʝʣʽ ʬʣʽʢʝʨʤʝʪʨʘ, ʱʦ ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʫ ʧʨʦʛʨʘʤʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ Matlab Simulink  (ʜʠʚ. ʨʠʩ. 1). 
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