
 

 
 

ʊʆɺ çʊɽʍʅɯʏʅʀʁ ʋʅɯɺɽʈʉʀʊɽʊ 

çʄɽʊɯʅɺɽʉʊ ʇʆʃɯʊɽʍʅɯʂɸè 

 

 

 

 

 

 

 

 

ɯʅɾʀʅɯʈʀʅɻ ɽʃɽʂʊʈʆʄɽʍɸʅɯʏʅʀʍ ʉʀʉʊɽʄ ɻɯʈʅʀʏʀʍ 

ɯ ʄɽʊɸʃʋʈɻɯʁʅʀʍ ʂʆʄʇʃɽʂʉɯɺ: 

 

ʢʫʨʩ ʣʝʢʮʽʡ ʟ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɿʘʧʦʨʽʞʞʷ 2026 

  



 

 

ʋɼʂ 621.31:622/669 (076) 
ɯ62 

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʅʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʶ ʨʘʜʦʶ 

ʊʆɺ çʊɽʍʅɯʏʅʀʁ ʋʅɯɺɽʈʉʀʊɽʊ 

çʄɽʊɯʅɺɽʉʊ ʇʆʃɯʊɽʍʅɯʂɸè 

(ʧʨʦʪʦʢʦʣ ˉ 7 ʚʽʜ 04.06.2026 ʨ.) 

 

 

ʋʢʣʘʜʘʯ 

ʐʨʘʤʢʦ ʖ.ʖ. ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ,  

 

 

ɯ62    ɯʥʞʠʥʽʨʠʥʛ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʭ ʩʠʩʪʝʤ ʛʽʨʥʠʯʠʭ ʽ ʤʝʪʘʣʫʨʛʽʡʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ : ʢʫʨʩ ʣʝʢʮʽʡ ʟ ʜʠʩʮʠʧʣʽʥʠ / ʫʢʣʘʜ. ʖ. ʖ. ʐʨʘʤʢʦ.  

ɿʘʧʦʨʽʞʞʷ : ʊʆɺ çʊɽʍʅɯʏʅʀʁ ʋʅɯɺɽʈʉʀʊɽʊ çʄɽʊɯʅɺɽʉʊ 

ʇʆʃɯʊɽʍʅɯʂɸè, 2026. 287 ʩ.  
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

ʋɼʂ 621.31:622/669 (076) 
 

 

 

 

 

É ʊʆɺ çʊɽʍʅɯʏʅʀʁ ʋʅɯɺɽʈʉʀʊɽʊ ʄɽʊɯʅɺɽʉʊ ʇʆʃɯʊɽʍʅɯʂɸè, 2026 



 

3 

 

ɿʄɯʉʊ 

ɺʉʊʋʇ ................................................................................................................................ 4 
ʊɽʄɸ 1. ʆʉʅʆɺʀ ɯʅɾʀʅɯʈʀʅɻʋ ɺ ɻɯʈʅʀʏʆ-ʄɽʊɸʃʋʈɻɯʁʅɯʁ ɻɸʃʋɿɯ ........ 5 
ʊɽʄɸ 2. ʉʀʉʊɽʄʅʀʁ ɯʅɾʀʅɯʈʀʅɻ ɯ ɾʀʊʊɭɺʀʁ ʎʀʂʃ ʊɽʍʅɯʏʅʀʍ 

ʉʀʉʊɽʄ ...................................................................................................................................... 20 
ʊɽʄɸ 3 ʆʈɻɸʅɯɿɸʎɯʁʅʆ-ɽʂʆʅʆʄɯʏʅɯ ʆʉʅʆɺʀ ɯʅɾʀʅɯʈʀʅɻʆɺʆɰ 

ɼɯʗʃʔʅʆʉʊɯ ............................................................................................................................... 40 
ʊɽʄɸ 4. ʅʆʈʄɸʊʀɺʅʆ-ʇʈɸɺʆɺɽ ʊɸ ʉʊɸʅɼɸʈʊʀɿɸʎɯʁʅɽ 

ɿɸɹɽɿʇɽʏɽʅʅʗ ɯʅɾʀʅɯʈʀʅɻʋ .......................................................................................... 54 
ʊɽʄɸ 5. ʇʈʆɭʂʊʋɺɸʅʅʗ ʊɸ ʊɽʍʅɯʂʆ-ɽʂʆʅʆʄɯʏʅɽ ʆɹˆʈʋʅʊʋɺɸʅʅʗ 

ʈɯʐɽʅʔ........................................................................................................................................ 74 
ʊɽʄɸ 6. ɯʅɾʀʅɯʈʀʅɻ ʅɸʉʆʉʅʀʍ ʋʉʊɸʅʆɺʆʂ ................................................ 87 
ʊɽʄɸ 7. ɯʅɾʀʅɯʈʀʅɻ ɺɽʅʊʀʃʗʊʆʈʅʀʍ ʉʀʉʊɽʄ. ....................................... 121 
ʊɽʄɸ 8. ɯʅɾʀʅɯʈʀʅɻ ʂʆʄʇʈɽʉʆʈʅʀʍ ʉʀʉʊɽʄ. ......................................... 152 
ʊɽʄɸ 9. ɯʅɾʀʅɯʈʀʅɻ ʂʆʅɺɽɭʈʅʀʍ ʉʀʉʊɽʄ. ............................................... 199 
ʊɽʄɸ 10. ɯʅɾʀʅɯʈʀʅɻ ɺɸʅʊɸɾʆʇɯɼɯʁʄɸʃʔʅʀʍ ʄɽʍɸʅɯɿʄɯɺ. ............... 255 

 



 

4 

ɺʉʊʋʇ 
 
ʉʫʯʘʩʥʽ ʛʽʨʥʠʯʽ ʪʘ ʤʝʪʘʣʫʨʛʽʡʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠ-

ʩʦʢʠʤ ʨʽʚʥʝʤ ʝʥʝʨʛʦʻʤʥʦʩʪʽ, ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦ-
ʮʝʩʽʚ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʾʭ ʨʦʙʦʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʝʭʥʽʯʥʦʛʦ 
ʩʪʘʥʫ, ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʭ ʩʠʩʪʝʤ, ʷʢʽ 
ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʠʚʽʜ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʤʘʪʝ-
ʨʽʘʣʽʚ, ʚʝʥʪʠʣʷʮʽʶ, ʚʦʜʦʚʽʜʣʠʚ, ʧʽʜʡʦʤʥʽ ʪʘ ʜʨʦʙʠʣʴʥʽ ʢʦʤʧʣʝʢʩʠ, ʧʨʦʢʘʪʥʽ 
ʩʪʘʥʠ, ʥʘʩʦʩʥʽ ʡ ʢʦʤʧʨʝʩʦʨʥʽ ʫʩʪʘʥʦʚʢʠ. 

ʋ ʤʝʞʘʭ ʢʫʨʩʫ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʧʨʠʥʮʠʧʠ ʧʦʙʫʜʦʚʠ ʪʘ ʽʥʞʝʥʝʨʥʦʛʦ 
ʘʥʘʣʽʟʫ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʭ ʩʠʩʪʝʤ ʥʘ ʙʘʟʽ ʝʣʝʢʪʨʠʯʥʠʭ ʤʘʰʠʥ ʟʤʽʥʥʦʛʦ ʽ 
ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ, ʩʠʣʦʚʦʾ ʝʣʝʢʪʨʦʥʽʢʠ, ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ ʝʣʝʢʪʨʦʧʨʠʚʦ-
ʜʘʤʠ, ʟʘʩʦʙʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʝʣʝʤʝʥʪʽʚ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ. ɿʥʘʯʥʘ 
ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʧʠʪʘʥʥʷʤ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ, ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ, 
ʜʽʘʛʥʦʩʪʠʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʦʙʣʘʜʥʘʥʥʷ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʯʘʩʪʦʪʥʦ-ʨʝʛʫ-
ʣʴʦʚʘʥʠʭ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ ʪʘ ʩʫʯʘʩʥʠʭ ʮʠʬʨʦʚʠʭ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ. 

ʆʢʨʝʤʠʡ ʘʢʮʝʥʪ ʟʨʦʙʣʝʥʦ ʥʘ ʽʥʞʝʥʝʨʥʠʭ ʤʝʪʦʜʘʭ ʨʦʟʨʘʭʫʥʢʫ ʧʘʨʘ-
ʤʝʪʨʽʚ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʭ ʩʠʩʪʝʤ, ʚʠʙʦʨʽ ʦʙʣʘʜʥʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʫʤʦʚ 
ʝʢʩʧʣʫʘʪʘʮʽʾ, ʦʮʽʥʶʚʘʥʥʽ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʽ ʝʣʝʢʪʨʦʙʝʟʧʝʢʠ 
ʚ ʫʤʦʚʘʭ ʧʽʜʚʠʱʝʥʦʾ ʥʝʙʝʟʧʝʢʠ ʛʽʨʥʠʯʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʄʘʪʝʨʽʘʣ ʢʦʥʩʧʝʢʪʫ ʣʝʢʮʽʡ ʩʪʨʫʢʪʫʨʦʚʘʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʣʦʛʽʢʠ ʽʥʞʝ-
ʥʝʨʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ: ʚʽʜ ʘʥʘʣʽʟʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʥʘʚʘʥʪʘʞʝʥʴ 
ʜʦ ʚʠʙʦʨʫ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ, ʨʦʟʨʘʭʫʥʢʫ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ, ʽʥʪʝʛʨʘʮʽʾ ʚ 
ʩʪʨʫʢʪʫʨʫ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡ-
ʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʆʧʘʥʫʚʘʥʥʷ ʜʠʩʮʠʧʣʽʥʠ ʟʘʙʝʟʧʝʯʫʻ ʟʜʦʙʫʚʘʯʘʤ ʦʩʚʽʪʠ ʟʜʘʪʥʽʩʪʴ: 
¶ ʦʙˇʨʫʥʪʦʚʫʚʘʪʠ ʚʠʙʽʨ ʪʠʧʫ ʪʘ ʧʘʨʘʤʝʪʨʽʚ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʭ 

ʩʠʩʪʝʤ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʤʝʭʘʥʽʟʤʽʚ; 
¶ ʚʠʢʦʥʫʚʘʪʠ ʽʥʞʝʥʝʨʥʽ ʨʦʟʨʘʭʫʥʢʠ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ ʪʘ ʝʣʝʤʝʥ-

ʪʽʚ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ; 
¶ ʘʥʘʣʽʟʫʚʘʪʠ ʝʥʝʨʛʝʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʪʘ ʨʦʟʨʦʙʣʷʪʠ ʟʘʭʦʜʠ ʟ ʧʽʜ-

ʚʠʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ; 
¶ ʦʮʽʥʶʚʘʪʠ ʥʘʜʽʡʥʽʩʪʴ ʽ ʙʝʟʧʝʯʥʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ 

ʚ ʫʤʦʚʘʭ ʛʽʨʥʠʯʦ-ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ; 
¶ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʮʠʬʨʦʚʽʟʘ-

ʮʽʾ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. 
ʊʘʢʠʤ ʯʠʥʦʤ, ʜʠʩʮʠʧʣʽʥʘ ʬʦʨʤʫʻ ʦʩʥʦʚʫ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʤʘʡʙʫʪʥʴʦʛʦ ʬʘʭʽʚʮʷ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʽʥʪʝʛʨʘʮʽʶ ʟʥʘʥʴ ʟ ʝʣʝʢʪʨʦʪʝʭʥʽʢʠ, 
ʝʣʝʢʪʨʠʯʥʠʭ ʤʘʰʠʥ, ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ, ʩʠʣʦʚʦʾ ʝʣʝʢʪʨʦʥʽʢʠ ʪʘ ʘʚʪʦʤʘʪʠʟʘ-
ʮʽʾ ʚ ʻʜʠʥʫ ʩʠʩʪʝʤʫ ʽʥʞʝʥʝʨʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʽʨʥʠʯʠʭ ʽ ʤʝʪʘʣʫʨʛʽʡʥʠʭ 
ʢʦʤʧʣʝʢʩʽʚ. 

 



 

ʊɽʄɸ 1. ʆʉʅʆɺʀ ɯʅɾʀʅɯʈʀʅɻʋ ɺ ɻɯʈʅʀʏʆ-ʄɽʊɸʃʋʈɻɯʁʅɯʁ ɻɸʃʋɿɯ 
ʇʦʥʷʪʪʷ ʽʥʞʠʥʽʨʠʥʛʫ ʪʘ ʡʦʛʦ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʩʝʨʚʽʩʥʦʛʦ ʽ ʧʨʦʻʢʪʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ɿʘʚʜʘʥʥʷ ʽʥʞʠʥʽʨʠʥʛʫ ʚ ʛʽʨʥʠʯʦ-ʤʝʪʘʣʫʨʛʽʡʥʠʭ ʢʦʤʧʣʝʢ-
ʩʘʭ: ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ, ʤʦʜʝʨʥʽʟʘʮʽʷ, ʘʚʪʦʤʘʪʠʟʘʮʽʷ.  

ʂʣʘʩʠʬʽʢʘʮʽʷ ʽʥʞʠʥʽʨʠʥʛʦʚʠʭ ʧʦʩʣʫʛ. ʉʫʯʘʩʥʽ ʥʘʧʨʷʤʠ ʝʣʝʢʪʨʦʪʝʭʥʽ-
ʯʥʦʛʦ ʪʘ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʦʛʦ ʽʥʞʠʥʽʨʠʥʛʫ.  ʊʝʭʥʦʣʦʛʽʯʥʽ ʪʨʝʥʜʠ: ʮʠʬʨʦʚʽ 
ʜʚʽʡʥʠʢʠ, Smart Grid, Smart Factory,  ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʫ ʜʽʘʛʥʦʩʪʠʮʽ. ʈʦʣʴ 
ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ ʽ ʝʣʝʢʪʨʦʥʥʠʭ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ ʫ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʘʭ 
ɻʄʂ. 

 
ʆʩʥʦʚʥʽ ʧʦʥʷʪʪʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ. 
ɯʥʞʠʥʽʨʠʥʛ ʚʽʜʽʛʨʘʻ ʚʠʟʥʘʯʘʣʴʥʫ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦ-

ʛʽʡ, ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʩʫʩʧʽʣʴʩʪʚʘ ʟʘʛʘʣʦʤ. ɺʽʥ ʩʧʨʠʷʻ ʩʪʚʦʨʝʥʥʶ ʥʦʚʠʭ 
ʧʨʦʜʫʢʪʽʚ, ʩʠʩʪʝʤ ʽ ʧʨʦʮʝʩʽʚ, ʱʦ ʧʽʜʚʠʱʫʶʪʴ ʷʢʽʩʪʴ ʞʠʪʪʷ, ʟʘʙʝʟʧʝʯʫʶʪʴ 
ʝʢʦʥʦʤʽʯʥʝ ʟʨʦʩʪʘʥʥʷ ʪʘ ʩʪʠʤʫʣʶʶʪʴ ʽʥʥʦʚʘʮʽʡʥʠʡ ʨʦʟʚʠʪʦʢ. ɿʘʚʜʷʢʠ ʽʥ-
ʞʠʥʽʨʠʥʛʫ ʟôʷʚʣʷʶʪʴʩʷ ʝʬʝʢʪʠʚʥʽ ʪʝʭʥʽʯʥʽ ʨʽʰʝʥʥʷ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ 
ʨʦʟʚôʷʟʫʚʘʪʠ ʩʢʣʘʜʥʽ ʚʠʨʦʙʥʠʯʽ ʟʘʚʜʘʥʥʷ ʪʘ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʚʞʝ ʽʩʥʫʶʯʽ 
ʪʝʭʥʦʣʦʛʽʾ. 

ʇʦʥʷʪʪʷ çʽʥʞʠʥʽʨʠʥʛè ʪʨʘʢʪʫʻʪʴʩʷ ʷʢ ʢʦʤʧʣʝʢʩʥʠʡ ʧʨʦʮʝʩ ʟʘʩʪʦʩʫ-
ʚʘʥʥʷ ʥʘʫʢʦʚʠʭ ʟʥʘʥʴ, ʪʝʭʥʽʯʥʠʭ ʫʤʽʥʴ ʽ ʢʨʝʘʪʠʚʥʠʭ ʧʽʜʭʦʜʽʚ ʜʣʷ ʨʦʟʨʦʙ-
ʣʝʥʥʷ, ʩʪʚʦʨʝʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙôʻʢʪʽʚ, ʩʠʩʪʝʤ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. 
ɯʥʞʝʥʝʨʥʘ ʜʽʷʣʴʥʽʩʪʴ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʧʦʰʫʢ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʽ ʥʘʜʽʡʥʠʭ ʨʽ-
ʰʝʥʴ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʦʪʨʝʙʘʤ ʩʫʩʧʽʣʴʩʪʚʘ ʡ ʚʠʤʦʛʘʤ ʢʦʥʢʨʝʪʥʦʾ ʛʘʣʫʟʽ. 

ʇʝʨʝʜ ʪʠʤ ʷʢ ʧʝʨʝʡʪʠ ʜʦ ʚʠʚʯʝʥʥʷ ʜʠʩʮʠʧʣʽʥʠ, ʧʦʚôʷʟʘʥʦʾ ʟ ʽʥʞʠʥʽ-
ʨʠʥʛʦʤ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʭ ʩʠʩʪʝʤ, ʥʝʦʙʭʽʜʥʦ ʫʩʚʽʜʦʤʠʪʠ ʩʫʪʥʽʩʪʴ ʙʘʟʦ-
ʚʦʛʦ ʧʦʥʷʪʪʷ ð çʩʠʩʪʝʤʘè. ʉʘʤʝ ʚʦʥʦ ʚʠʟʥʘʯʘʻ ʣʦʛʽʢʫ ʧʦʙʫʜʦʚʠ ʪʘ ʬʫʥʢ-
ʮʽʦʥʫʚʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʽ ʚʠʨʦʙʥʠʯʠʭ ʦʙôʻʢʪʽʚ, ʘ ʪʘʢʦʞ ʾʭʥʶ ʚʟʘʻʤʦʜʽʶ ʟ ʣʶ-
ʜʠʥʦʶ ʡ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ. 

ʉʠʩʪʝʤʘ ð ʮʝ ʚʧʦʨʷʜʢʦʚʘʥʘ ʩʫʢʫʧʥʽʩʪʴ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʝʣʝʤʝʥʪʽʚ 
ʯʠ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ ʬʫʥʢʮʽʦʥʫʶʪʴ ʫ ʚʟʘʻʤʦʜʽʾ ʟ ʤʝʪʦʶ ʜʦʩʷʛʥʝʥʥʷ ʧʝʚʥʦʛʦ 
ʨʝʟʫʣʴʪʘʪʫ ʘʙʦ ʚʠʢʦʥʘʥʥʷ ʚʠʟʥʘʯʝʥʦʾ ʬʫʥʢʮʽʾ. ɼʦ ʩʢʣʘʜʫ ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ 
ʚʭʦʜʠʪʠ ʷʢ ʬʽʟʠʯʥʽ ʦʙôʻʢʪʠ (ʤʘʰʠʥʠ, ʤʝʭʘʥʽʟʤʠ, ʦʙʣʘʜʥʘʥʥʷ), ʪʘʢ ʽ ʧʨʦ-
ʮʝʩʠ, ʣʶʜʠ, ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʯʠ ʽʥʬʦʨʤʘʮʽʡʥʽ ʨʝʩʫʨʩʠ. ɺʘʞʣʠʚʦʶ 
ʦʟʥʘʢʦʶ ʩʠʩʪʝʤʠ ʻ ʮʽʣʽʩʥʽʩʪʴ: ʚʣʘʩʪʠʚʦʩʪʽ ʚʩʽʻʾ ʩʠʩʪʝʤʠ ʥʝ ʟʚʦʜʷʪʴʩʷ ʣʠʰʝ 
ʜʦ ʩʫʤʠ ʚʣʘʩʪʠʚʦʩʪʝʡ ʾʾ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ, ʘ ʚʠʟʥʘʯʘʶʪʴʩʷ ʭʘʨʘʢʪʝʨʦʤ 
ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʥʠʤʠ. 

ʅʘ ʨʠʩ. 1.1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʠʩʪʝʤʫ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʠʭ ʝʣʝʤʝʥʪʽʚ 
ʩʠʩʪʝʤʠ ʪʘ ʾʭʥʽʭ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ, ʷʢʽ ʽʩʥʫʶʪʴ ʫ ʚʠʟʥʘʯʝʥʠʭ ʤʝʞʘʭ. 



 

ʈʠʩʫʥʦʢ 1.1 -  ɺʠʤʦʛʠ ʜʦ ʩʠʩʪʝʤʠ  
 
ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʠ 
¶ ɽʣʝʤʝʥʪʠ (ʢʦʤʧʦʥʝʥʪʠ). ʉʠʩʪʝʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʢʨʝʤʠʭ ʝʣʝ-

ʤʝʥʪʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʤʘʪʠ ʤʘʪʝʨʽʘʣʴʥʫ ʧʨʠʨʦʜʫ (ʥʘʧʨʠʢʣʘʜ, ʜʝʪʘʣʽ ʤʘʰʠʥʠ, 
ʝʣʝʢʪʨʦʥʥʽ ʢʦʤʧʦʥʝʥʪʠ) ʘʙʦ ʙʫʪʠ ʘʙʩʪʨʘʢʪʥʠʤʠ (ʘʣʛʦʨʠʪʤʠ, ʣʦʛʽʯʥʽ ʙʣʦʢʠ 
ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ). 

¶ ɺʟʘʻʤʦʜʽʷ ʝʣʝʤʝʥʪʽʚ. ʂʦʤʧʦʥʝʥʪʠ ʩʠʩʪʝʤʠ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʚʟʘ-
ʻʤʦʟʚôʷʟʢʫ ʪʘ ʚʧʣʠʚʘʶʪʴ ʦʜʠʥ ʥʘ ʦʜʥʦʛʦ ʰʣʷʭʦʤ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ, 
ʝʥʝʨʛʽʻʶ, ʤʘʪʝʨʽʘʣʘʤʠ ʘʙʦ ʩʠʛʥʘʣʘʤʠ. ɺʟʘʻʤʦʜʽʷ ʤʦʞʝ ʙʫʪʠ: 

- ʧʨʷʤʦʶ ð ʦʜʠʥ ʝʣʝʤʝʥʪ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʽʥʰʠʡ; 
- ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʶ ð ʚʧʣʠʚ ʨʝʘʣʽʟʫʻʪʴʩʷ ʯʝʨʝʟ ʧʦʩʝʨʝʜʥʠʮʪʚʦ 

ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ. 

¶ ʄʝʪʘ (ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʧʨʠʟʥʘʯʝʥʥʷ). ʂʦʞʥʘ ʩʠʩʪʝʤʘ ʩʪʚʦʨʶ-
ʻʪʴʩʷ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʧʝʚʥʦʾ ʬʫʥʢʮʽʾ ʘʙʦ ʜʦʩʷʛʥʝʥʥʷ ʢʦʥʢʨʝʪʥʦʾ ʤʝʪʠ. ʎʝ 
ʤʦʞʝ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʥʘʜʘʥʥʷ ʧʦ-
ʩʣʫʛ ʘʙʦ ʫʩʫʥʝʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʦʙʤʝʞʝʥʴ. 

¶ ɺʣʘʩʪʠʚʦʩʪʽ ʩʠʩʪʝʤʠ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʾʾ 
ʩʪʨʫʢʪʫʨʦʶ ʪʘ ʦʨʛʘʥʽʟʘʮʽʻʶ ʚʟʘʻʤʦʜʽʾ ʝʣʝʤʝʥʪʽʚ. ɼʦ ʦʩʥʦʚʥʠʭ ʚʣʘʩʪʠʚʦʩ-
ʪʝʡ ʥʘʣʝʞʘʪʴ: 

- ʰʚʠʜʢʽʩʪʴ ʨʝʘʢʮʽʾ; 
- ʥʘʜʽʡʥʽʩʪʴ; 
- ʝʬʝʢʪʠʚʥʽʩʪʴ; 
- ʛʥʫʯʢʽʩʪʴ; 
- ʙʝʟʧʝʢʘ. 

¶ ʄʝʭʘʥʽʟʤʠ ʫʧʨʘʚʣʽʥʥʷ. ɹʫʜʴ-ʷʢʘ ʩʠʩʪʝʤʘ ʤʘʻ ʧʽʜʩʠʩʪʝʤʫ ʢʝʨʫ-
ʚʘʥʥʷ, ʷʢʘ ʨʝʛʫʣʶʻ ʾʾ ʨʦʙʦʪʫ, ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ 
ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʮʽʣʝʡ. 

 
ʉʠʩʪʝʤʠ ʻ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʧʦʥʷʪʪʷʤ ʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ 

ʟʥʘʥʴ ʪʘ ʧʨʘʢʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ: ʪʝʭʥʽʮʽ, ʧʨʠʨʦʜʥʠʯʠʭ ʽ ʩʦʮʽʘʣʴʥʠʭ ʥʘʫʢʘʭ, 



 

ʙʽʦʣʦʛʽʾ, ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ ʪʦʱʦ. ɿʘʚʜʷʢʠ ʩʠʩʪʝʤʥʦʤʫ ʧʽʜʭʦʜʫ 
ʩʪʘʻ ʤʦʞʣʠʚʠʤ ʩʪʚʦʨʝʥʥʷ ʩʢʣʘʜʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʚʠʨʽʰʝʥʥʷ ʙʘʛʘʪʦʢʦʤʧʦʥʝ-
ʥʪʥʠʭ ʧʨʦʙʣʝʤ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʽʚ ʫ ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʠʭ ʩʬʝʨʘʭ. 
ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʥʮʝʧʮʽʷ çʩʠʩʪʝʤʘè ʚʠʩʪʫʧʘʻ ʤʝʪʦʜʦʣʦʛʽʯʥʦʶ ʦʩʥʦʚʦʶ ʜʣʷ 
ʘʥʘʣʽʟʫ ʪʘ ʧʨʦʻʢʪʫʚʘʥʥʷ ʷʢ ʪʝʭʥʽʯʥʠʭ ʦʙôʻʢʪʽʚ, ʪʘʢ ʽ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ 
ʯʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʪʨʫʢʪʫʨ. 

ʉʠʩʪʝʤʠ ʤʦʞʥʘ ʧʦʜʽʣʷʪʠ ʟʘ ʨʽʟʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ, ʟʘʣʝʞʥʦ ʚʽʜ ʭʘʨʘʢ-
ʪʝʨʫ ʾʭ ʚʟʘʻʤʦʜʽʾ ʽʟ ʩʝʨʝʜʦʚʠʱʝʤ, ʧʦʭʦʜʞʝʥʥʷ, ʬʦʨʤʠ ʽʩʥʫʚʘʥʥʷ ʯʠ ʩʪʫ-
ʧʝʥʷ ʥʦʚʠʟʥʠ. ʉʝʨʝʜ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʪʠʧʽʚ ʩʠʩʪʝʤ ʚʠʜʽʣʷʶʪʴ ʪʘʢʽ: 

¶ ɺʽʜʢʨʠʪʽ ʪʘ ʟʘʢʨʠʪʽ ʩʠʩʪʝʤʠ 
- ɺʽʜʢʨʠʪʘ ʩʠʩʪʝʤʘ ʚʟʘʻʤʦʜʽʻ ʟ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ: 

ʦʪʨʠʤʫʻ ʚʽʜ ʥʴʦʛʦ ʚʭʽʜʥʽ ʜʘʥʽ (ʽʥʬʦʨʤʘʮʽʶ, ʝʥʝʨʛʽʶ, ʤʘʪʝʨʽʘʣʠ) ʪʘ ʧʦ-
ʚʝʨʪʘʻ ʨʝʟʫʣʴʪʘʪʠ ʫ ʚʠʛʣʷʜʽ ʚʠʭʽʜʥʠʭ ʧʦʪʦʢʽʚ. 

- ɿʘʢʨʠʪʘ ʩʠʩʪʝʤʘ ʽʟʦʣʴʦʚʘʥʘ ʚʽʜ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 
ʽ ʬʫʥʢʮʽʦʥʫʻ ʘʚʪʦʥʦʤʥʦ. 

¶ ʇʨʠʨʦʜʥʽ, ʩʪʚʦʨʝʥʽ ʪʘ ʤʦʜʠʬʽʢʦʚʘʥʽ ʣʶʜʠʥʦʶ ʩʠʩʪʝʤʠ 
- ʇʨʠʨʦʜʥʽ ʩʠʩʪʝʤʠ ʚʠʥʠʢʘʶʪʴ ʫʥʘʩʣʽʜʦʢ ʧʨʠʨʦʜʥʠʭ ʧʨʦʮʝ-

ʩʽʚ ʽ ʤʽʩʪʷʪʴ ʧʨʠʨʦʜʥʽ ʝʣʝʤʝʥʪʠ (ʥʘʧʨʠʢʣʘʜ, ʝʢʦʩʠʩʪʝʤʘ). 
- ʉʠʩʪʝʤʠ, ʩʪʚʦʨʝʥʽ ʣʶʜʠʥʦʶ, ʨʦʟʨʦʙʣʝʥʽ ʪʘ ʧʦʙʫʜʦʚʘʥʽ 

ʰʪʫʯʥʦ (ʥʘʧʨʠʢʣʘʜ, ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʯʥʘ ʤʝʨʝʞʘ, ʚʠʨʦʙʥʠʯʠʡ ʮʝʭ). 
- ʄʦʜʠʬʽʢʦʚʘʥʽ ʩʠʩʪʝʤʠ ð ʧʨʠʨʦʜʥʽ ʩʠʩʪʝʤʠ, ʟʤʽʥʝʥʽ ʜʣʷ 

ʟʘʜʦʚʦʣʝʥʥʷ ʣʶʜʩʴʢʠʭ ʧʦʪʨʝʙ (ʥʘʧʨʠʢʣʘʜ, ʰʪʫʯʥʦ ʟʨʦʰʫʚʘʥʽ ʟʝʤʣʽ, 
ʨʝʛʫʣʴʦʚʘʥʽ ʨʽʯʢʠ). 

¶ ʌʽʟʠʯʥʽ ʪʘ ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠ 
- ʌʽʟʠʯʥʽ ʩʠʩʪʝʤʠ ʤʘʶʪʴ ʤʘʪʝʨʽʘʣʴʥʫ ʬʦʨʤʫ ʡ ʽʩʥʫʶʪʴ ʫ ʨʝ-

ʘʣʴʥʦʤʫ ʩʚʽʪʽ (ʤʘʰʠʥʠ, ʦʙʣʘʜʥʘʥʥʷ, ʙʫʜʽʚʣʽ). 
- ʂʦʥʮʝʧʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠ ʻ ʘʙʩʪʨʘʢʪʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ, ʱʦ 

ʦʧʠʩʫʶʪʴ ʟʚôʷʟʢʠ ʪʘ ʩʪʨʫʢʪʫʨʠ, ʘʣʝ ʥʝ ʤʘʶʪʴ ʬʽʟʠʯʥʦʛʦ ʚʪʽʣʝʥʥʷ (ʥʘ-
ʧʨʠʢʣʘʜ, ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ, ʘʣʛʦʨʠʪʤʠ). 

¶ ʇʦʧʝʨʝʜʥʽ ʪʘ ʙʝʟʧʨʝʮʝʜʝʥʪʥʽ ʩʠʩʪʝʤʠ 
- ʇʦʧʝʨʝʜʥʽ ʩʠʩʪʝʤʠ ʙʫʜʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʨʘʥʽʰʝ ʩʪʚʦʨʝ-

ʥʠʭ ʘʥʘʣʦʛʽʚ ʯʠ ʚʽʜʦʤʠʭ ʨʽʰʝʥʴ. 
- ɹʝʟʧʨʝʮʝʜʝʥʪʥʽ ʩʠʩʪʝʤʠ ʥʝ ʤʘʶʪʴ ʧʨʷʤʠʭ ʘʥʘʣʦʛʽʚ; ʚʦʥʠ 

ʩʪʚʦʨʶʶʪʴʩʷ ʚʧʝʨʰʝ ʽ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʽʥʥʦʚʘʮʽʡʥʦʾ ʜʽ-
ʷʣʴʥʦʩʪʽ. 
ɸʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʥʘʣʝʞʘʪʴ ʜʦ ʬʽʟʠʯʥʠʭ ʩʠʩʪʝʤ, 

ʦʩʢʽʣʴʢʠ ʤʘʶʪʴ ʤʘʪʝʨʽʘʣʴʥʫ ʬʦʨʤʫ ʪʘ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʢʦʥʢʨʝʪʥʠʭ ʢʦʤʧʦʥʝ-
ʥʪʽʚ: ʜʘʪʯʠʢʽʚ, ʚʠʢʦʥʘʚʯʠʭ ʧʨʠʩʪʨʦʾʚ, ʢʦʥʪʨʦʣʝʨʽʚ, ʟʘʩʦʙʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʡ 
ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʦʜʫʣʽʚ. ɺʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʽʥʪʝʛʨʘʮʽʶ ʨʽʟʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ 
ʻʜʠʥʫ ʩʪʨʫʢʪʫʨʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʫʧʨʘʚʣʽʥʥʷ ʩʢʣʘʜʥʠʤʠ ʪʝʭʥʦ-
ʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ. 

ɸʉʂ ʻ ʢʣʶʯʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʩʫʯʘʩʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 
ʨʽʰʝʥʴ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʚʠʨʦʙʥʠʯʠʭ ʣʽʥʽʷʭ, ʝʥʝʨʛʝʪʠʮʽ, ʪʨʘʥʩʧʦʨʪʥʠʭ 
ʩʠʩʪʝʤʘʭ, ʙʫʜʽʚʥʠʮʪʚʽ, ʭʽʤʽʯʥʽʡ ʽ ʥʘʬʪʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʤʝʜʠʮʠʥʽ ʪʘ ʙʘ-
ʛʘʪʴʦʭ ʽʥʰʠʭ ʩʬʝʨʘʭ. ɰʭʥʻ ʧʨʠʟʥʘʯʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ 



 

ʦʧʪʠʤʘʣʴʥʦʾ ʨʦʙʦʪʠ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʩʠʩʪʝʤ ʰʣʷʭʦʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝ-
ʩʽʚ ʢʦʥʪʨʦʣʶ ʡ ʫʧʨʘʚʣʽʥʥʷ. 

ʌʫʥʢʮʽʦʥʫʚʘʥʥʷ ɸʉʂ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʽ ʚʟʘʻʤʦʜʽʾ ʦʢʨʝʤʠʭ ʢʦʤ-
ʧʦʥʝʥʪʽʚ, ʷʢʽ ʩʧʽʣʴʥʦ ʨʝʘʣʽʟʫʶʪʴ ʧʦʩʪʘʚʣʝʥʽ ʮʽʣʽ. ʊʘʢʽ ʩʠʩʪʝʤʠ ʟʜʘʪʥʽ ʘʚʪʦ-
ʤʘʪʠʯʥʦ ʨʝʛʫʣʶʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴ-
ʥʦʛʦ ʯʘʩʫ, ʤʽʥʽʤʽʟʫʶʯʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʷʤʦʛʦ ʚʪʨʫʯʘʥʥʷ ʦʧʝʨʘʪʦʨʘ. 

ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ɸʉʂ ʟʘʙʝʟʧʝʯʫʻ: 

¶ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ; 

¶ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ; 

¶ ʟʨʦʩʪʘʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ; 

¶ ʧʦʩʠʣʝʥʥʷ ʙʝʟʧʝʢʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. 
ʋʩʧʽʰʥʝ ʩʪʚʦʨʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ɸʉʂ ʧʝʨʝʜʙʘʯʘʻ ʧʨʦʭʦʜʞʝʥʥʷ 

ʢʽʣʴʢʦʭ ʢʣʶʯʦʚʠʭ ʝʪʘʧʽʚ: 

¶ ɸʥʘʣʽʟ ʩʠʩʪʝʤʠ ʪʘ ʧʦʩʪʘʥʦʚʢʘ ʮʽʣʝʡ ʢʝʨʫʚʘʥʥʷ 
ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʾ ʩʠʩʪʝʤʠ, ʧʝʨʝʣʽʢ ʢʦʥʪ-

ʨʦʣʴʦʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʬʦʨʤʫʶʪʴʩʷ ʚʠʤʦʛʠ ʜʦ ʩʪʨʫʢʪʫʨʠ ɸʉʂ ʪʘ ʾʾ ʢʦʤ-
ʧʦʥʝʥʪʽʚ. ɸʥʘʣʽʟ ʦʭʦʧʣʶʻ ʚʠʚʯʝʥʥʷ ʦʙôʻʢʪʘ ʢʝʨʫʚʘʥʥʷ ʪʘ ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ 
ʡʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. 

¶ ʈʦʟʨʦʙʢʘ ʘʨʭʽʪʝʢʪʫʨʠ ɸʉʂ 
ɺʢʣʶʯʘʻ ʚʠʙʽʨ ʘʧʘʨʘʪʥʠʭ ʽ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, ʬʦʨʤʫʚʘʥʥʷ ʟʘʛʘʣʴ-

ʥʦʾ ʩʪʨʫʢʪʫʨʠ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʣʦʛʽʢʠ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʢʦʤ-
ʧʦʥʝʥʪʘʤʠ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʩʪʚʦʨʶʻʪʴʩʷ ʧʨʦʝʢʪʥʘ ʤʦʜʝʣʴ ʤʘʡʙʫʪʥʴʦʾ ʩʠ-
ʩʪʝʤʠ. 

¶ ʈʦʟʨʦʙʢʘ ʪʘ ʨʝʘʣʽʟʘʮʽʷ ʘʣʛʦʨʠʪʤʽʚ ʢʝʨʫʚʘʥʥʷ 
ɺʠʢʦʥʫʻʪʴʩʷ ʧʦʙʫʜʦʚʘ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʪʘ ʘʣʛʦʨʠʪʤʽʚ, ʷʢʽ ʟʘ-

ʙʝʟʧʝʯʫʶʪʴ ʢʦʥʪʨʦʣʴ, ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʶ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ. ɸʣʛʦ-
ʨʠʪʤʠ ʙʘʟʫʶʪʴʩʷ ʥʘ ʜʘʥʠʭ ʜʘʪʯʠʢʽʚ, ʾʭ ʦʙʨʦʙʮʽ ʪʘ ʧʨʠʡʥʷʪʪʽ ʢʝʨʫʶʯʠʭ ʨʽ-
ʰʝʥʴ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. 

¶ ɯʤʧʣʝʤʝʥʪʘʮʽʷ ʪʘ ʽʥʪʝʛʨʘʮʽʷ 
ʈʝʘʣʽʟʫʶʪʴʩʷ ʘʧʘʨʘʪʥʽ ʡ ʧʨʦʛʨʘʤʥʽ ʢʦʤʧʦʥʝʥʪʠ, ʧʨʦʚʦʜʷʪʴʩʷ ʚʠʧʨʦ-

ʙʫʚʘʥʥʷ ʪʘ ʥʘʣʘʛʦʜʞʝʥʥʷ ʩʠʩʪʝʤʠ. ɯʥʪʝʛʨʘʮʽʷ ʟʘʙʝʟʧʝʯʫʻ ʫʟʛʦʜʞʝʥʫ ʨʦ-
ʙʦʪʫ ʚʩʽʭ ʤʦʜʫʣʽʚ ʫ ʤʝʞʘʭ ʻʜʠʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ. 

¶ ɽʢʩʧʣʫʘʪʘʮʽʷ ʪʘ ʩʫʧʨʦʚʽʜ 
ʇʝʨʝʜʙʘʯʘʻ ʧʦʩʪʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʧʘʨʘʤʝʪʨʽʚ ʩʠʩʪʝʤʠ, ʪʝʭʥʽʯʥʝ ʦʙ-

ʩʣʫʛʦʚʫʚʘʥʥʷ, ʫʩʫʥʝʥʥʷ ʚʽʜʤʦʚ, ʘ ʪʘʢʦʞ ʦʥʦʚʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝ-
ʯʝʥʥʷ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʛʘʨʘʥʪʫʻʪʴʩʷ ʩʪʘʙʽʣʴʥʽʩʪʴ ʽ ʥʘʜʽʡʥʽʩʪʴ ʨʦʙʦʪʠ ɸʉʂ 
ʫʧʨʦʜʦʚʞ ʫʩʴʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. 

ɾʠʪʪʻʚʠʡ ʮʠʢʣ ʩʠʩʪʝʤʠ. 
ɾʠʪʪʻʚʠʡ ʮʠʢʣ ʩʠʩʪʝʤʠ ð ʮʝ ʢʦʥʮʝʧʪʫʘʣʴʥʘ ʤʦʜʝʣʴ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʝʪʘʧʽʚ ʽ ʧʨʦʮʝʩʽʚ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʩʠʩʪʝʤʘ ʚʽʜ ʤʦʤʝʥʪʫ ʾʾ ʩʪʚʦ-
ʨʝʥʥʷ ʜʦ ʟʘʚʝʨʰʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɺʽʥ ʦʭʦʧʣʶʻ ʧʦʚʥʠʡ ʰʣʷʭ ʨʦʟʚʠʪʢʫ 
ʩʠʩʪʝʤʠ: ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ, ʧʦ-
ʜʘʣʴʰʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʟʘʚʝʨʰʘʣʴʥʦʾ ʩʪʘʜʽʾ ð ʚʠʚʝʜʝʥʥʷ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ. 
(ʨʠʩ. 1.2.).  



 

 
ʈʠʩʫʥʦʢ 1.2 - ʌʘʟʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

 
ɾʠʪʪʻʚʠʡ ʮʠʢʣ ʙʫʜʴ-ʷʢʦʾ ʪʝʭʥʽʯʥʦʾ ʯʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʦʭʦʧ-

ʣʶʻ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʬʘʟ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʾʾ ʩʪʚʦʨʝʥʥʷ, ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 
ʪʘ ʟʘʚʝʨʰʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɼʦ ʦʩʥʦʚʥʠʭ ʝʪʘʧʽʚ ʥʘʣʝʞʘʪʴ: 

¶ ɸʥʘʣʽʟ ʽ ʚʠʟʥʘʯʝʥʥʷ ʚʠʤʦʛ.  
ʅʘ ʮʽʡ ʩʪʘʜʽʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʠʷʚʣʝʥʥʷ ʧʦʪʨʝʙ ʽ ʦʯʽʢʫʚʘʥʴ ʟʘʤʦʚʥʠʢʘ, 

ʬʦʨʤʫʣʶʶʪʴʩʷ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʪʘ ʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠ. ɺʠʟʥʘʯʘʶʪʴʩʷ ʢʣʶʯʦʚʽ 
ʧʘʨʘʤʝʪʨʠ, ʷʢʽ ʩʠʩʪʝʤʘ ʤʘʻ ʟʘʙʝʟʧʝʯʠʪʠ, ʘ ʪʘʢʦʞ ʦʙʤʝʞʝʥʥʷ, ʱʦ ʚʧʣʠʚʘ-
ʶʪʴ ʥʘ ʾʾ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʧʦʜʘʣʴʰʝ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

¶ ʇʨʦʻʢʪʫʚʘʥʥʷ 
ɺʢʣʶʯʘʻ ʨʦʟʨʦʙʢʫ ʢʦʥʮʝʧʮʽʾ ʩʠʩʪʝʤʠ, ʩʪʚʦʨʝʥʥʷ ʘʨʭʽʪʝʢʪʫʨʠ, ʩʧʝʮʠ-

ʬʽʢʘʮʽʡ ʽ ʧʣʘʥʫ ʨʝʘʣʽʟʘʮʽʾ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʟʘʢʣʘʜʘʶʪʴʩʷ ʦʩʥʦʚʠ ʤʘʡʙʫʪ-
ʥʴʦʾ ʩʪʨʫʢʪʫʨʠ ʩʠʩʪʝʤʠ ʪʘ ʧʨʠʥʮʠʧʠ ʚʟʘʻʤʦʜʽʾ ʾʾ ʢʦʤʧʦʥʝʥʪʽʚ. 

¶ ɺʧʨʦʚʘʜʞʝʥʥʷ 
ʆʭʦʧʣʶʻ ʧʨʘʢʪʠʯʥʝ ʚʚʝʜʝʥʥʷ ʩʠʩʪʝʤʠ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʫ ʨʝʘʣʴʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ. ʇʨʦʚʦʜʷʪʴʩʷ ʪʝʩʪʫʚʘʥʥʷ, ʥʘʣʘʛʦʜʞʝʥʥʷ, ʥʘʚʯʘʥʥʷ ʢʦʨʠʩʪʫ-
ʚʘʯʽʚ, ʘ ʪʘʢʦʞ ʽʥʪʝʛʨʘʮʽʷ ʟ ʽʩʥʫʶʯʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʘʙʦ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ 
ʩʠʩʪʝʤʘʤʠ. 

¶ ɽʢʩʧʣʫʘʪʘʮʽʷ 
ʇʝʨʝʜʙʘʯʘʻ ʨʝʛʫʣʷʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ. ʋ 

ʮʽʡ ʬʘʟʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʪʝʭʥʽʯʥʘ ʧʽʜʪʨʠʤʢʘ, ʤʦʥʽʪʦʨʠʥʛ ʧʘʨʘʤʝʪʨʽʚ, ʫʩʫ-
ʥʝʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʝʡ, ʦʥʦʚʣʝʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʜʣʷ ʟʘ-
ʙʝʟʧʝʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʾ ʪʘ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ. 

¶ ɺʠʭʽʜ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ 
ɿʘʚʝʨʰʘʣʴʥʘ ʩʪʘʜʽʷ, ʱʦ ʚʢʣʶʯʘʻ ʧʨʦʮʝʜʫʨʠ ʚʽʜʢʣʶʯʝʥʥʷ ʪʘ ʚʠʚʝ-

ʜʝʥʥʷ ʩʠʩʪʝʤʠ ʟ ʦʙʽʛʫ. ʎʝ ʤʦʞʝ ʧʝʨʝʜʙʘʯʘʪʠ ʜʝʤʦʥʪʘʞ ʦʙʣʘʜʥʘʥʥʷ, ʘʨʭʽ-
ʚʘʮʽʶ ʯʠ ʧʝʨʝʥʝʩʝʥʥʷ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʧʽʜʛʦʪʦʚʢʫ ʜʦ ʧʝʨʝʭʦʜʫ ʥʘ ʥʦʚʫ ʩʠʩ-
ʪʝʤʫ. 

ɾʠʪʪʻʚʠʡ ʮʠʢʣ ʩʠʩʪʝʤʠ ʻ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʡ, 
ʦʩʢʽʣʴʢʠ ʜʦʟʚʦʣʷʻ ʧʣʘʥʫʚʘʪʠ ʽ ʟʜʽʡʩʥʶʚʘʪʠ ʨʦʟʚʠʪʦʢ, ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʧʽʜʪ-
ʨʠʤʢʫ ʩʠʩʪʝʤ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʊʘʢʠʡ ʧʽʜʭʽʜ 



 

ʟʘʙʝʟʧʝʯʫʻ ʦʧʪʠʤʘʣʴʥʫ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ, ʷʢʽʩʪʴ ʽ ʥʘʜʽʡʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʜʘʻ 
ʟʤʦʛʫ ʫʥʠʢʘʪʠ ʟʘʡʚʠʭ ʚʠʪʨʘʪ ʽ ʧʨʦʙʣʝʤ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘ-
ʩʪʘʨʽʣʠʭ ʘʙʦ ʥʝʝʬʝʢʪʠʚʥʠʭ ʨʽʰʝʥʴ. 

ʂʦʞʥʘ ʬʘʟʘ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʤʘʻ ʚʣʘʩʥʽ ʟʘʚʜʘʥʥʷ, ʨʝʩʫʨʩʠ ʪʘ ʨʠ-
ʟʠʢʠ, ʷʢʠʤʠ ʥʝʦʙʭʽʜʥʦ ʫʧʨʘʚʣʷʪʠ. ɼʦ ʢʣʶʯʦʚʠʭ ʧʨʦʮʝʩʽʚ ʥʘʣʝʞʘʪʴ: 

¶ ʫʧʨʘʚʣʽʥʥʷ ʚʠʤʦʛʘʤʠ ʪʘ ʩʧʝʮʠʬʽʢʘʮʽʷʤʠ; 

¶ ʧʣʘʥʫʚʘʥʥʷ ʡ ʦʨʛʘʥʽʟʘʮʽʷ ʧʨʦʻʢʪʫ; 

¶ ʨʦʟʨʦʙʢʘ ʪʘ ʪʝʩʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ; 

¶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʪʘ ʟʘʭʠʩʪʫ ʜʘʥʠʭ; 

¶ ʫʧʨʘʚʣʽʥʥʷ ʟʤʽʥʘʤʠ, ʦʥʦʚʣʝʥʥʷʤ ʪʘ ʪʝʭʥʽʯʥʦʶ ʧʽʜʪʨʠʤʢʦʶ. 
ʈʦʟʫʤʽʥʥʷ ʢʦʥʮʝʧʮʽʾ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʽʥʞʝ-

ʥʝʨʽʚ ʪʘ ʤʝʥʝʜʞʝʨʽʚ, ʘʜʞʝ ʚʦʥʦ ʩʧʨʠʷʻ ʝʬʝʢʪʠʚʥʦʤʫ ʫʧʨʘʚʣʽʥʥʶ ʧʨʦʻʢ-
ʪʘʤʠ, ʧʨʠʡʥʷʪʪʶ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ ʱʦʜʦ ʨʦʟʚʠʪʢʫ ʯʠ ʤʦʜʝʨʥʽʟʘʮʽʾ ʩʠ-
ʩʪʝʤ, ʘ ʪʘʢʦʞ ʜʦʧʦʤʘʛʘʻ ʤʽʥʽʤʽʟʫʚʘʪʠ ʨʠʟʠʢʠ ʪʘ ʫʥʠʢʘʪʠ ʧʦʤʠʣʦʢ ʫ ʧʨʦʮʝʩʽ 
ʨʝʘʣʽʟʘʮʽʾ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤʥʠʭ ʧʨʦʻʢʪʽʚ. 

 
ʂʝʨʫʚʘʥʥʷ ʩʠʩʪʝʤʦʶ  
ɾʠʪʪʻʚʠʡ ʮʠʢʣ ʙʫʜʴ-ʷʢʦʾ ʩʠʩʪʝʤʠ ʧʝʨʝʜʙʘʯʘʻ ʫʯʘʩʪʴ ʢʽʣʴʢʦʭ ʟʘʮʽʢʘ-

ʚʣʝʥʠʭ ʩʪʦʨʽʥ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʚʠʢʦʥʫʻ ʚʣʘʩʥʽ ʬʫʥʢʮʽʾ ʪʘ ʥʝʩʝ ʚʽʜʧʦʚʽʜʘʣʴ-
ʥʽʩʪʴ ʟʘ ʧʝʚʥʽ ʧʨʦʮʝʩʠ. ɼʦ ʦʩʥʦʚʥʠʭ ʫʯʘʩʥʠʢʽʚ ʥʘʣʝʞʘʪʴ: 

¶ ɿʘʤʦʚʥʠʢʠ (ʢʦʨʠʩʪʫʚʘʯʽ ʩʠʩʪʝʤʠ). ʌʦʨʤʫʣʶʶʪʴ ʧʦʪʨʝʙʠ, 
ʦʯʽʢʫʚʘʥʥʷ ʪʘ ʚʠʤʦʛʠ ʜʦ ʩʠʩʪʝʤʠ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʬʽʥʘʥʩʫʚʘʥʥʷ ʪʘ ʦʮʽʥʶ-
ʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʾʾ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. 

¶ ʈʦʟʨʦʙʥʠʢʠ (ʽʥʞʝʥʝʨʠ, ʧʨʦʻʢʪʫʚʘʣʴʥʠʢʠ, ʧʨʦʛʨʘʤʽʩʪʠ). ɺʠ-
ʢʦʥʫʶʪʴ ʘʥʘʣʽʟ ʚʠʤʦʛ, ʧʨʦʻʢʪʫʚʘʥʥʷ ʘʨʭʽʪʝʢʪʫʨʠ, ʨʦʟʨʦʙʢʫ ʧʨʦʛʨʘʤʥʦʛʦ ʪʘ 
ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʪʝʩʪʫʚʘʥʥʷ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ. 

¶ ʇʦʩʪʘʯʘʣʴʥʠʢʠ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʪʝʭʥʦʣʦʛʽʡ. ɿʘʙʝʟʧʝʯʫʶʪʴ 
ʥʝʦʙʭʽʜʥʽ ʪʝʭʥʽʯʥʽ ʨʝʩʫʨʩʠ (ʜʘʪʯʠʢʠ, ʢʦʥʪʨʦʣʝʨʠ, ʧʨʠʚʦʜʠ, ʧʨʦʛʨʘʤʥʝ ʟʘ-
ʙʝʟʧʝʯʝʥʥʷ) ʪʘ ʟʜʽʡʩʥʶʶʪʴ ʾʭ ʽʥʪʝʛʨʘʮʽʶ ʫ ʩʠʩʪʝʤʫ. 

¶ ʆʧʝʨʘʪʦʨʠ ʪʘ ʦʙʩʣʫʛʦʚʫʶʯʠʡ ʧʝʨʩʦʥʘʣ. ɹʝʟʧʦʩʝʨʝʜʥʴʦ 
ʧʨʘʮʶʶʪʴ ʽʟ ʩʠʩʪʝʤʦʶ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʧʨʘʚʠʣʴʥʽʩʪʴ 
ʾʾ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʤʦʥʽʪʦʨʠʥʛ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʚʠʷʚʣʝʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʝʡ. 

¶ ʄʝʥʝʜʞʝʨʠ ʪʘ ʢʝʨʽʚʥʠʢʠ ʧʨʦʻʢʪʽʚ. ʂʦʦʨʜʠʥʫʶʪʴ ʜʽʾ ʫʯʘʩʥʠʢʽʚ, 
ʟʜʽʡʩʥʶʶʪʴ ʧʣʘʥʫʚʘʥʥʷ ʨʝʩʫʨʩʽʚ, ʢʦʥʪʨʦʣʴ ʪʝʨʤʽʥʽʚ ʽ ʷʢʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʝʪʘ-
ʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. 

¶ ʉʝʨʚʽʩʥʽ ʪʘ ʪʝʭʥʽʯʥʽ ʩʣʫʞʙʠ. ɺʠʢʦʥʫʶʪʴ ʤʦʜʝʨʥʽʟʘʮʽʶ, ʦʥʦʚ-
ʣʝʥʥʷ ʪʘ ʨʝʤʦʥʪ ʩʠʩʪʝʤʠ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʾʾ ʧʽʜʪʨʠʤʢʫ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʞʠʪ-
ʪʻʚʦʛʦ ʮʠʢʣʫ. 

ɺʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʨʽʟʥʽ ʝʪʘʧʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʩʠʩʪʝʤʠ ʨʦʟʧʦʜʽʣʷ-
ʻʪʴʩʷ ʤʽʞ ʧʽʜʧʨʠʻʤʩʪʚʦʤ (ʘʙʦ ʦʨʛʘʥʽʟʘʮʽʻʶ), ʫ ʷʢʦʤʫ ʬʫʥʢʮʽʦʥʫʚʘʪʠʤʝ ʢʽʥ-
ʮʝʚʘ ʩʠʩʪʝʤʘ. ʅʘ ʨʠʩ. 1.3 ʫʤʦʚʥʦ ʧʦʢʘʟʘʥʦ ʫʯʘʩʪʴ ʦʩʥʦʚʥʠʭ ʩʪʦʨʽʥ ʥʘ ʨʽʟ-
ʥʠʭ ʬʘʟʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. 

¶ ʇʦʯʘʪʢʦʚʘ ʬʘʟʘ (ʜʦ ʧʨʠʜʙʘʥʥʷ ʩʠʩʪʝʤʠ).ɿʘ ʮʶ ʩʪʘʜʽʶ ʚʽʜ-
ʧʦʚʽʜʘʻ ʢʝʨʽʚʥʠʮʪʚʦ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʷʢʝ ʟʜʽʡʩʥʶʻ ʙʽʟʥʝʩ-ʧʣʘʥʫʚʘʥʥʷ, 



 

ʬʦʨʤʫʻ ʩʪʨʘʪʝʛʽʶ ʨʦʟʚʠʪʢʫ ʪʘ ʛʦʪʫʻ ʙʽʟʥʝʩ-ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʜʣʷ ʤʘʡʙʫʪʥʽʭ 
ʧʨʦʻʢʪʽʚ. 

¶ ʌʘʟʘ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʟʘʢʫʧʽʚʣʽ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʬʦʨʤʫʻʪʴʩʷ 
ʪʝʭʥʽʯʥʝ ʟʘʚʜʘʥʥʷ ʪʘ ʧʨʦʻʢʪ ʩʠʩʪʝʤʠ. ʄʝʥʝʜʞʝʨ ʧʨʦʻʢʪʫ, ʩʧʠʨʘʶʯʠʩʴ ʥʘ 
ʨʝʩʫʨʩʠ ʦʨʛʘʥʽʟʘʮʽʾ, ʦʨʛʘʥʽʟʦʚʫʻ ʧʨʦʮʝʩ ʟʘʢʫʧʽʚʣʽ ʪʘ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʚʧʨʦʚʘ-
ʜʞʝʥʥʷ. 

¶ ʌʘʟʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ʇʽʩʣʷ ʚʚʝʜʝʥʥʷ ʩʠ-
ʩʪʝʤʠ ʚ ʜʽʶ ʾʾ ʝʢʩʧʣʫʘʪʘʮʽʶ ʟʜʽʡʩʥʶʶʪʴ ʢʽʥʮʝʚʽ ʢʦʨʠʩʪʫʚʘʯʽ, ʷʢʽ ʢʝʨʫʶʪʴ 
ʧʨʦʮʝʩʘʤʠ ʥʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ. 

¶ ʌʘʟʘ ʧʽʜʪʨʠʤʢʠ. ʇʽʜʪʨʠʤʢʫ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ, ʫʩʫʥʝʥʥʷ ʥʝʩʧʨʘ-
ʚʥʦʩʪʝʡ ʪʘ ʦʥʦʚʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ ʚʠʢʦʥʫʶʪʴ ʚʽʜʧʦʚʽʜʥʽ 
ʪʝʭʥʽʯʥʽ ʩʣʫʞʙʠ. 

ɺʘʞʣʠʚʦ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʫʩʽ ʩʪʦʨʦʥʠ ʟʘʣʫʯʝʥʽ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʞʠʪ-
ʪʻʚʦʛʦ ʮʠʢʣʫ ʩʠʩʪʝʤʠ, ʦʜʥʘʢ ʾʭʥʽ ʨʦʣʽ ʪʘ ʩʬʝʨʠ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʤʽʥʶ-
ʶʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʬʘʟʠ. 

 
ʈʠʩʫʥʦʢ 1.3 - ɺʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʨʽʟʥʽ ʝʪʘʧʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʩʠʩʪʝʤʠ 

 
ɻʦʣʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʱʦʜʦ ʽʥʞʠʥʽʨʠʥʛʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ 
ɻʦʩʧʦʜʘʨʩʴʢʽ ʚʽʜʥʦʩʠʥʠ ʤʘʶʪʴ ʚʣʘʩʥʠʡ ʟʤʽʩʪ ʪʘ ʤʝʭʘʥʽʟʤʠ ʚʧʨʦʚʘ-

ʜʞʝʥʥʷ ʚ ʧʨʘʚʦʚʝ ʧʦʣʝ. ɺʠʙʽʨ ʤʦʜʝʣʽ ʾʭ ʨʝʛʫʣʶʚʘʥʥʷ ʯʘʩʪʦ ʩʫʧʨʦʚʦʜʞʫ-
ʻʪʴʩʷ ʩʢʣʘʜʥʦʱʘʤʠ, ʟʦʢʨʝʤʘ ʥʘ ʝʪʘʧʽ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʢʦʥʦʜʘ-
ʚʯʠʭ ʥʦʨʤ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʧʨʘʚʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ. 

ɺ ʽʥʞʠʥʽʨʠʥʛʦʚʽʡ ʜʽʷʣʴʥʦʩʪʽ ʪʘʢʽ ʪʨʫʜʥʦʱʽ ʧʨʦʷʚʣʷʶʪʴʩʷ ʦʩʦʙʣʠʚʦ 
ʚʽʜʯʫʪʥʦ, ʥʘʩʘʤʧʝʨʝʜ ʫ ʩʬʝʨʽ ʟʦʚʥʽʰʥʴʦʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʎʝ 
ʧʦʚôʷʟʘʥʦ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʪʨʘʥʩʬʝʨʫ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦʩʣʫʛ, 
ʱʦ ʧʦʪʨʝʙʫʻ ʯʽʪʢʦʛʦ ʜʦʪʨʠʤʘʥʥʷ ʚʠʤʦʛ ʷʢ ʥʘ ʥʘʮʽʦʥʘʣʴʥʦʤʫ, ʪʘʢ ʽ ʥʘ ʤʽʞ-
ʥʘʨʦʜʥʦʤʫ ʨʽʚʥʽ. ʇʨʦʙʣʝʤʘʪʠʢʘ ʫʩʢʣʘʜʥʷʻʪʴʩʷ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʧʨʦʻʢʪʠ 
ʨʝʘʣʽʟʫʶʪʴʩʷ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ, ʟʘʨʝʻʩʪʨʦʚʘʥʠʤʠ ʷʢ ʥʝʨʝʟʠʜʝʥʪʠ, ʘʣʝ ʬʘ-
ʢʪʠʯʥʦ ʜʽʶʯʠʤʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. 

ʆʩʥʦʚʥʠʤʠ ʚʠʢʣʠʢʘʤʠ ʻ: 



 

¶ ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ ʧʨʘʚʦʚʦʾ ʶʨʠʩʜʠʢʮʽʾ ʜʣʷ ʽʥʞʠʥʽʨʠʥʛʦ-
ʚʠʭ ʧʨʦʻʢʪʽʚ; 

¶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʪʨʠʤʘʥʥʷ ʩʪʘʥʜʘʨʪʽʚ ʪʘ ʪʝʭʥʽʯʥʠʭ ʨʝʛʣʘʤʝʥ-
ʪʽʚ; 

¶ ʫʨʘʭʫʚʘʥʥʷ ʥʦʨʤ ʤʽʞʥʘʨʦʜʥʦʛʦ ʧʨʘʚʘ ʫ ʩʬʝʨʽ ʪʨʘʥʩʬʝʨʫ ʪʝʭ-
ʥʦʣʦʛʽʡ ʽ ʟʦʚʥʽʰʥʴʦʝʢʦʥʦʤʽʯʥʦʾ ʩʧʽʚʧʨʘʮʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʘʚʦʚʽ ʘʩʧʝʢʪʠ ʽʥʞʠʥʽʨʠʥʛʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʠʤʘʛʘʶʪʴ 
ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ, ʱʦ ʧʦʻʜʥʫʻ ʥʘʮʽʦʥʘʣʴʥʝ ʟʘʢʦʥʦʜʘʚʩʪʚʦ, ʤʽʞʥʘʨʦ-
ʜʥʽ ʩʪʘʥʜʘʨʪʠ ʪʘ ʧʨʘʢʪʠʢʫ ʜʦʛʦʚʽʨʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʋʢʨʘʾʥʠ, ʚʠʟʥʘʯʝʥʥʷ ʽʥʞʠʥʽʨʠʥʛʦʚʦʾ ʜʽ-
ʷʣʴʥʦʩʪʽ ʫ ʛʘʣʫʟʽ ʙʫʜʽʚʥʠʮʪʚʘ ʤʽʩʪʠʪʴʩʷ ʚ ɿʘʢʦʥʽ "ʇʨʦ ʘʨʭʽʪʝʢʪʫʨʥʫ ʜʽʷʣʴ-
ʥʽʩʪʴ". ʎʝʡ ʟʘʢʦʥ ʚʠʟʥʘʯʘʻ ʽʥʞʠʥʽʨʠʥʛʦʚʫ ʜʽʷʣʴʥʽʩʪʴ ʫ ʙʫʜʽʚʥʠʮʪʚʽ ʷʢ ʢʦʤ-
ʧʣʝʢʩ ʧʦʩʣʫʛ ʽʥʞʝʥʝʨʥʦʛʦ ʪʘ ʪʝʭʥʽʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ʎʷ ʜʽʷʣʴʥʽʩʪʴ ʦʭʦʧʣʶʻ 
ʧʨʦʚʝʜʝʥʥʷ ʧʦʧʝʨʝʜʥʽʭ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʦʙˇʨʫʥʪʫʚʘʥʴ ʽ ʜʦʩʣʽʜʞʝʥʴ, 
ʝʢʩʧʝʨʪʠʟʫ ʧʨʦʻʢʪʫ, ʨʦʟʨʦʙʢʫ ʧʨʦʛʨʘʤ ʬʽʥʘʥʩʫʚʘʥʥʷ ʙʫʜʽʚʥʠʮʪʚʘ. ʊʘʢʦʞ 
ʜʦ ʽʥʞʠʥʽʨʠʥʛʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʭʦʜʠʪʴ ʦʨʛʘʥʽʟʘʮʽʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʦʻʢʪʥʦʾ 
ʜʦʢʫʤʝʥʪʘʮʽʾ, ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʢʫʨʩʽʚ ʽ ʪʦʨʛʽʚ, ʫʢʣʘʜʘʥʥʷ ʧʽʜʨʷʜʥʠʭ ʜʦʛʦʚʦ-
ʨʽʚ, ʢʦʦʨʜʠʥʘʮʽʷ ʜʽʷʣʴʥʦʩʪʽ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ʙʫʜʽʚʥʠʮʪʚʘ. 

ʂʨʽʤ ʪʦʛʦ, ʽʥʞʠʥʽʨʠʥʛ ʦʭʦʧʣʶʻ ʧʨʦʮʝʩ ʟʜʽʡʩʥʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʥʘʛʣʷʜʫ 
ʟʘ ʙʫʜʽʚʥʠʮʪʚʦʤ ʦʙôʻʢʪʘ ʘʨʭʽʪʝʢʪʫʨʠ ʪʘ ʥʘʜʘʥʥʷ ʢʦʥʩʫʣʴʪʘʮʽʡʥʠʭ ʧʦʩʣʫʛ 
ʝʢʦʥʦʤʽʯʥʦʛʦ, ʬʽʥʘʥʩʦʚʦʛʦ ʘʙʦ ʽʥʰʦʛʦ ʭʘʨʘʢʪʝʨʫ.  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʢʣʘʩʠʬʽʢʘʪʦʨʘ ʋʢʨʘʾʥʠ ɼʂ 009:2010 
"ʂʣʘʩʠʬʽʢʘʮʽʷ ʚʠʜʽʚ ʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ", ʽʥʞʠʥʽʨʠʥʛʦʚʘ ʜʽʷʣʴʥʽʩʪʴ ʚʽʜ-
ʥʦʩʠʪʴʩʷ ʜʦ ʩʝʢʮʽʾ ʄ "ʇʨʦʬʝʩʽʡʥʘ, ʥʘʫʢʦʚʘ ʪʘ ʪʝʭʥʽʯʥʘ ʜʽʷʣʴʥʽʩʪʴ" ʽ ʤʘʻ 
ʢʦʜ 71.12.  

ɿʛʽʜʥʦ ʟ ʮʠʤ ʢʣʘʩʠʬʽʢʘʪʦʨʦʤ, ʽʥʞʠʥʽʨʠʥʛʦʚʘ ʜʽʷʣʴʥʽʩʪʴ ʦʭʦʧʣʶʻ ʪʘʢʽ 
ʩʬʝʨʠ: 

¶ ʧʨʦʤʠʩʣʦʚʝ ʙʫʜʽʚʥʠʮʪʚʦ;  

¶ ʧʨʦʻʢʪʫʚʘʥʥʷ ʽʥʞʝʥʝʨʥʠʭ ʩʧʦʨʫʜ, ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ ʽ ʪʨʘʥ-
ʩʧʦʨʪʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ;  

¶ ʧʨʦʻʢʪʠ ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ;  

¶ ʧʨʦʻʢʪʠ ʫ ʩʬʝʨʽ ʝʣʝʢʪʨʦʥʽʢʠ ʪʘ ʝʣʝʢʪʨʦʪʝʭʥʽʢʠ;  

¶ ʧʨʦʻʢʪʠ ʫ ʚʠʜʦʙʫʚʥʽʡ ʽʥʞʝʥʝʨʽʾ;  

¶ ʧʨʦʻʢʪʠ ʭʽʤʽʯʥʦʾ ʪʝʭʥʦʣʦʛʽʾ;  

¶ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ;  

¶ ʦʨʛʘʥʽʟʘʮʽʶ ʚʠʨʦʙʥʠʮʪʚʘ;  

¶ ʩʠʩʪʝʤʦʪʝʭʥʽʢʫ;  

¶ ʪʝʭʥʽʢʫ ʙʝʟʧʝʢʠ;  

¶ ʧʨʦʻʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ, ʦʭʦʣʦʜʞʝʥʥʷ. 
ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʪʪʽ 14 ʧʽʜʧʫʥʢʪʫ 14.1.85 ʇʦʜʘʪʢʦʚʦʛʦ ʢʦʜʝʢʩʫ ʋʢʨʘ-

ʾʥʠ, ʽʥʞʠʥʽʨʠʥʛ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ (ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ) ʫ ʪʘʢʠʭ 
ʥʘʧʨʷʤʢʘʭ: ʩʢʣʘʜʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʟʘʚʜʘʥʴ ʽ ʧʨʦʻʢʪʥʠʭ ʧʨʦʧʦʟʠʮʽʡ; ʧʨʦʚʝ-
ʜʝʥʥʷ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʦʙʩʪʝʞʝʥʴ; ʚʠʢʦʥʘʥʥʷ 
ʽʥʞʝʥʝʨʥʦ-ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʫ ʙʫʜʽʚʥʠʮʪʚʽ ʦʙ'ʻʢʪʽʚ; ʨʦʟʨʦʙʣʝʥʥʷ 



 

ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʽ ʧʨʦʻʢʪʫʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ ʪʝʭʥʽʢʠ ʽ ʪʝʭʥʦʣʦʛʽʾ; ʥʘʜʘʥʥʷ 
ʢʦʥʩʫʣʴʪʘʮʽʡ ʪʘ ʘʚʪʦʨʩʴʢʦʛʦ ʥʘʛʣʷʜʫ ʧʽʜ ʯʘʩ ʤʦʥʪʘʞʥʠʭ ʪʘ ʧʫʩʢʦʥʘʣʘʛʦ-
ʜʞʫʚʘʣʴʥʠʭ ʨʦʙʽʪ; ʥʘʜʘʥʥʷ ʢʦʥʩʫʣʴʪʘʮʽʡ, ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʟʘʟʥʘʯʝʥʠʤʠ ʧʦʩ-
ʣʫʛʘʤʠ ʽ ʨʦʙʦʪʘʤʠ.  

ʉʠʩʪʝʤʘ ʜʝʨʞʘʚʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʫ ʩʬʝʨʽ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʘʨʭʽʪʝʢʪʫʨʥʦʾ 
ʜʽʷʣʴʥʦʩʪʽ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʤʫ ʨʝʛʫʣʶʚʘʥʥʽ ʽʥ-
ʞʠʥʽʨʠʥʛʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʎʽ ʩʪʘʥʜʘʨʪʠ ʻ ʚʘʞʣʠʚʠʤʠ ʚ ʽʥʞʠʥʽʨʠʥʛʫ ʯʝʨʝʟ 
ʩʧʝʮʠʬʽʢʫ ʧʦʩʣʫʛ ʽ ʧʨʦʮʝʜʫʨ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʮʽʻʶ ʛʘʣʫʟʟʶ. ɼʦʪʨʠʤʘʥʥʷ ʚʽʜ-
ʧʦʚʽʜʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ, ʧʨʦʻʢʪʥʠʭ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʻ ʥʝʦʙʭʽʜ-
ʥʠʤ, ʦʩʢʽʣʴʢʠ ʽʥʞʠʥʽʨʠʥʛʦʚʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʘʡʤʘʶʪʴʩʷ ʩʪʚʦʨʝʥʥʷʤ ʽ ʦʙʩʣʫ-
ʛʦʚʫʚʘʥʥʷʤ ʦʙ'ʻʢʪʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʟʽ ʟʥʘʯʥʠʤʠ ʨʠʟʠʢʘʤʠ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ. 
ɸʥʘʣʽʟ ʜʝʨʞʘʚʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʪʘ ʙʫʜʽʚʝʣʴʥʠʭ ʥʦʨʤ ʻ ʚʘʞʣʠʚʠʤ ʷʢ ʜʣʷ ʟʘ-
ʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʽʥʞʠʥʽʨʠʥʛʦʚʠʭ ʧʦʩʣʫʛ, ʪʘʢ ʽ ʜʣʷ ʢʦʥʪʨʦʣʶ ʟʘ ʚʠʢʦʥʘʥ-
ʥʷʤ ʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙ'ʻʢʪʽʚ ʥʝʨʫʭʦʤʦʩʪʽ ʽʥ-
ʞʠʥʽʨʠʥʛʦʚʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ.  

ʆʩʥʦʚʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʚ ʽʥʞʠʥʽʨʠʥʛʦʚʽʡ ʜʽʷʣʴʥʦʩʪʽ ʻ:  
- ɼɹH A.1.1-1:2009 "ʉʠʩʪʝʤʘ ʥʦʨʤʫʚʘʥʥʷ ʪʘ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʫ ʙʫʜʽʚ-
ʥʠʮʪʚʽ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ";  

- ɼɹʅ ɺ.2.5-23:2010 "ʇʨʦʻʢʪʫʚʘʥʥʷ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ ʦʙ'ʻʢʪʽʚ ʮʠʚʽ-
ʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ";  

- ɼɹʅ ɺ.2.5-67:2013 "ʆʧʘʣʝʥʥʷ, ʚʝʥʪʠʣʷʮʽʷ ʪʘ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ";  
- ɼɹʅ ɺ.2.5-74:2013 "ɺʦʜʦʧʦʩʪʘʯʘʥʥʷ. ɿʦʚʥʽʰʥʽ ʤʝʨʝʞʽ ʪʘ ʩʧʦʨʫʜʠ. 
ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʧʨʦʻʢʪʫʚʘʥʥʷ";  

- ɼɹʅ ɺ.2.5-75:2013 "ʂʘʥʘʣʽʟʘʮʽʷ. ɿʦʚʥʽʰʥʽ ʤʝʨʝʞʽ ʪʘ ʩʧʦʨʫʜʠ. ʆʩʥʦ-
ʚʥʽ ʧʦʣʦʞʝʥʥʷ ʧʨʦʻʢʪʫʚʘʥʥʷ";  

- ɼɹʅ ɺ.2.5-77:2014 "ʂʦʪʝʣʴʥʽ";  
- ɼɹʅ ɺ.2.5-56:2014 "ʉʠʩʪʝʤʠ ʧʨʦʪʠʧʦʞʝʞʥʦʛʦ ʟʘʭʠʩʪʫ";  
- ɼɹʅ ɺ.2.5-28-2018 "ʇʨʠʨʦʜʥʝ ʽ ʰʪʫʯʥʝ ʦʩʚʽʪʣʝʥʥʷ";  
- ɼʉʊʋ 2226-93 "ɸʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ. ʊʝʨʤʽʥʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷ";  
- ɼʉʊʋ 3451-96 "ʊʝʭʥʽʯʥʽ ʟʘʩʦʙʠ ʜʣʷ ʨʦʟʧʦʜʽʣʝʥʠʭ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ 
ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ. ɿʘʛʘʣʴʥʽ ʚʠʤʦʛʠ ʜʦ 
ʩʧʨʷʞʝʥʥʷ ʚʠʨʦʙʽʚ";  

- ɼʉʊʋ ɹ ɸ.2.4-3:2009 "ʉʠʩʪʝʤʘ ʧʨʦʻʢʪʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʜʣʷ ʙʫʜʽʚʥʠʮ-
ʪʚʘ. ʇʨʘʚʠʣʘ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʯʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʝʭʥʦ-
ʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ".  
ʆʪʞʝ, ʽʥʞʠʥʽʨʠʥʛʦʚʽ ʧʦʩʣʫʛʠ ʚʢʣʶʯʘʶʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʨʦʙʽʪ, ʧʦʚ'ʷ-

ʟʘʥʠʭ ʟ ʨʦʟʨʦʙʢʦʶ ʧʨʦʻʢʪʽʚ, ʧʨʦʚʝʜʝʥʥʷʤ ʜʦʩʣʽʜʞʝʥʴ, ʧʽʜʛʦʪʦʚʢʦʶ ʪʝʭʥʽ-
ʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʢʦʥʩʫʣʴʪʫʚʘʥʥʷʤ ʪʘ ʥʘʛʣʷʜʦʤ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʨʽʟʥʠʭ 
ʽʥʞʝʥʝʨʥʠʭ ʧʨʦʻʢʪʽʚ. 

 
ɽʣʝʢʪʨʦʪʝʭʥʽʯʥʠʡ ʽʥʞʠʥʽʨʠʥʛ  
ʆʙ'ʻʢʪʠ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʛʦ ʽʥʞʠʥʽʨʠʥʛʫ  
ɽʣʝʢʪʨʦʪʝʭʥʽʯʥʠʡ ʽʥʞʠʥʽʨʠʥʛ ʻ ʩʢʣʘʜʦʚʦʶ ʛʘʣʫʟʽ ʽʥʞʠʥʽʨʠʥʛʫ, ʱʦ ʟʦ-

ʩʝʨʝʜʞʫʻʪʴʩʷ ʥʘ ʨʦʟʨʦʙʮʽ, ʧʨʦʻʢʪʫʚʘʥʥʽ, ʚʠʛʦʪʦʚʣʝʥʥʽ ʪʘ ʫʧʨʘʚʣʽʥʥʽ ʝʣʝʢ-
ʪʨʦʪʝʭʥʽʯʥʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʧʨʠʩʪʨʦʷʤʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷʤ. ʎʝʡ ʥʘʧʨʷʤ 



 

ʦʭʦʧʣʶʻ ʷʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʘʩʧʝʢʪʠ ʝʣʝʢʪʨʦʪʝʭʥʽʢʠ, ʪʘʢ ʽ ʧʨʠʢʣʘʜʥʽ ʟʘ-
ʚʜʘʥʥʷ, ʧʦʚôʷʟʘʥʽ ʟ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷʤ ʩʫʯʘʩʥʦʾ ʝʥʝʨʛʝʪʠʯʥʦʾ ʪʘ ʧʨʦʤʠʩʣʦ-
ʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ʆʩʥʦʚʥʽ ʥʘʧʨʷʤʠ ʜʽʷʣʴʥʦʩʪʽ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʛʦ ʽʥʞʠʥʽʨʠʥʛʫ ʚʢʣʶʯʘ-
ʶʪʴ: 

¶ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʫ ʝʣʝʢʪʨʠʯʥʠʭ ʩʠʩʪʝʤ ʽ ʤʝʨʝʞ (ʩʠʩ-
ʪʝʤʠ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ, ʝʣʝʢʪʨʦʧʝʨʝʜʘʯʽ, ʦʩʚʽʪʣʝʥʥʷ, ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ 
ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ, ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʙʝʟʧʝʢʠ); 

¶ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ ʤʦʥʪʘʞ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ (ʛʝʥʝ-
ʨʘʪʦʨʠ, ʪʨʘʥʩʬʦʨʤʘʪʦʨʠ, ʨʦʟʧʦʜʽʣʴʯʽ ʧʨʠʩʪʨʦʾ, ʝʣʝʢʪʨʠʯʥʽ ʧʘʥʝʣʽ, ʢʘʙʝ-
ʣʴʥʽ ʤʝʨʝʞʽ); 

¶ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʤʦʜʝʨʥʽʟʘʮʽʶ ʪʘ ʨʝʤʦʥʪ ʦʙʣʘʜʥʘʥʥʷ, 
ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʥʘʜʽʡʥʽʩʪʴ ʡʦʛʦ ʨʦʙʦʪʠ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ; 

¶ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʚʽʜʥʦʚʣʶʚʘʥʠʭ 
ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ʽʥʪʝʛʨʘʮʽʶ çʟʝʣʝʥʠʭè ʨʽʰʝʥʴ ʫ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʽ ʤʽʩʴʢʫ ʽʥ-
ʬʨʘʩʪʨʫʢʪʫʨʫ; 

¶ ʚʠʢʦʥʘʥʥʷ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʪʘ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘ-
ʣʽʟʫ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ, ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʝʣʝ-
ʢʪʨʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʡ ʽʥʞʠʥʽʨʠʥʛ ʚʠʩʪʫʧʘʻ ʙʘʟʦʚʠʤ ʥʘʧʨʷ-
ʤʦʤ ʨʦʟʚʠʪʢʫ ʝʥʝʨʛʝʪʠʢʠ ʪʘ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʬʫʥʢʮʽʦʥʫ-
ʚʘʥʥʷ ʷʢ ʪʨʘʜʠʮʽʡʥʠʭ, ʪʘʢ ʽ ʩʫʯʘʩʥʠʭ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ. 

ʇʨʦʻʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʝʣʝʢʪʨʦʦʩʚʽʪʣʝʥʥʷ ʟʜʽʡ-
ʩʥʶʻʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʪʨʝʙ ʽ ʚʠʤʦʛ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʆʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥ-
ʥʷʤʠ ʻ ʚʠʟʥʘʯʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ ʪʘ ʦʩʚʽʪʣʶʚʘʣʴʥʠʭ ʧʘʨʘ-
ʤʝʪʨʽʚ, ʚʠʢʦʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʥʘʚʘʥʪʘʞʝʥʴ, ʚʠʙʽʨ ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʠʣʘʜʽʚ ʪʘ 
ʦʙʣʘʜʥʘʥʥʷ, ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʢʘ ʩʭʝʤ ʞʠʚʣʝʥʥʷ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʝʟʧʝʨʝ-
ʨʚʥʽʩʪʴ ʽ ʥʘʜʽʡʥʽʩʪʴ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ. 

ʂʣʶʯʦʚʠʤ ʘʩʧʝʢʪʦʤ ʪʘʢʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʚʠʩʪʫʧʘʻ ʟʘʙʝʟʧʝʯʝʥʥʷ 
ʝʬʝʢʪʠʚʥʦʩʪʽ, ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ. ʎʝ ʜʦʩʷʛʘ-
ʻʪʴʩʷ ʰʣʷʭʦʤ: 

¶ ʜʦʪʨʠʤʘʥʥʷ ʛʘʣʫʟʝʚʠʭ ʩʪʘʥʜʘʨʪʽʚ, ʥʦʨʤ ʽ ʧʨʘʚʠʣ; 

¶ ʚʠʢʦʥʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ; 

¶ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʭʦʜʽʚ ʽʟ ʟʘʭʠʩʪʫ, ʨʝʟʝʨʚʫʚʘʥʥʷ ʪʘ ʟʘʟʝʤʣʝʥʥʷ; 

¶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢʽʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʩʝʨʪʠʬʽʢʦʚʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. 
ɺʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʛʦ ʽʥʞʠʥʽʨʠʥʛʫ ʻ ʪʘʢʦʞ ʫʧʨʘʚ-

ʣʽʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʶ ʪʘ ʧʽʜʪʨʠʤʢʘ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. ʎʝ ʧʝʨʝʜʙʘʯʘʻ 
ʦʧʪʠʤʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʝʥʝʨ-
ʛʦʦʱʘʜʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʽʥʪʝʛʨʘʮʽʶ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʪʘ ʩʠʩʪʝ-
ʤʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʜʣʷ ʜʦʪʨʠʤʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʩʪʘʥʜʘʨʪʽʚ. 

ʇʽʜ ʯʘʩ ʧʨʦʻʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤ ʩʠʣʦʚʦʛʦ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ ʥʝʦʙʭʽ-
ʜʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʢʦʤʧʣʝʢʩʫ ʚʠʤʦʛ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ, 
ʥʘʜʽʡʥʽʩʪʴ ʽ ʙʝʟʧʝʢʫ. ʉʝʨʝʜ ʢʣʶʯʦʚʠʭ ʚʠʤʦʛ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʘʢʽ: 



 

¶ ɹʝʟʧʝʢʘ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʧʝʨʩʦʥʘʣʫ. ʇʨʦʻʢʪʫʚʘʥʥʷ ʤʘʻ ʚʨʘʭʦʚʫ-
ʚʘʪʠ ʚʠʤʦʛʠ ʝʣʝʢʪʨʦʙʝʟʧʝʢʠ: ʧʨʘʚʠʣʴʥʠʡ ʚʠʙʽʨ ʟʘʭʠʩʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʦʨʛʘ-
ʥʽʟʘʮʽʷ ʟʘʟʝʤʣʝʥʥʷ, ʥʘʜʽʡʥʘ ʽʟʦʣʷʮʽʷ, ʜʦʪʨʠʤʘʥʥʷ ʧʨʘʚʠʣ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ 
ʪʝʭʥʽʯʥʠʭ ʨʝʛʣʘʤʝʥʪʽʚ. 

¶ ʅʘʜʽʡʥʽʩʪʴ ʨʦʙʦʪʠ ʪʘ ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʞʠʚʣʝʥʥʷ. ʉʠʩʪʝʤʘ ʧʦ-
ʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʩʪʘʙʽʣʴʥʝ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ, ʱʦ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ-
ʚʜʷʢʠ ʢʦʨʝʢʪʥʠʤ ʨʦʟʨʘʭʫʥʢʘʤ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʟʘʩʪʦʩʫʚʘʥʥʶ ʥʘʜʽʡʥʠʭ ʢʦʤ-
ʧʦʥʝʥʪʽʚ, ʧʝʨʝʜʙʘʯʝʥʥʶ ʤʦʞʣʠʚʦʩʪʽ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʝʤʦʥʪʫ ʪʘ ʚʠʢʦʨʠʩ-
ʪʘʥʥʶ ʟʘʧʘʩʥʠʭ ʚʫʟʣʽʚ. 

¶ ɽʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ. ʅʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦ-
ʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʰʣʷʭʦʤ ʤʽʥʽʤʽʟʘʮʽʾ ʚʪʨʘʪ, ʚʠʙʦʨʫ ʝʥʝʨʛʦʦʱʘʜʥʠʭ 
ʢʦʤʧʦʥʝʥʪʽʚ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʢʝʨʫʚʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥ-
ʥʷʤ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ. 

¶ ʇʨʦʩʪʦʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʙʝʟʧʝʯʥʽʩʪʴ ʢʝʨʫʚʘʥʥʷ. ʉʠʩʪʝʤʘ ʧʦ-
ʚʠʥʥʘ ʙʫʪʠ ʟʨʫʯʥʦʶ ʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ, ʤʘʪʠ ʟʨʦʟʫʤʽʣʠʡ ʽʥʪʝʨʬʝʡʩ ʢʝʨʫ-
ʚʘʥʥʷ ʪʘ ʛʘʨʘʥʪʫʚʘʪʠ ʙʝʟʧʝʢʫ ʦʧʝʨʘʪʦʨʘ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

¶ ɺʽʜʧʦʚʽʜʥʽʩʪʴ ʩʪʘʥʜʘʨʪʘʤ ʽ ʥʦʨʤʘʤ. ʈʦʟʨʦʙʢʘ ʝʣʝʢʪʨʦʦʙʣʘʜ-
ʥʘʥʥʷ ʤʘʻ ʚʽʜʧʦʚʽʜʘʪʠ ʯʠʥʥʠʤ ʥʘʮʽʦʥʘʣʴʥʠʤ ʪʘ ʤʽʞʥʘʨʦʜʥʠʤ ʝʣʝʢʪʨʦʪʝʭ-
ʥʽʯʥʠʤ ʩʪʘʥʜʘʨʪʘʤ, ʱʦ ʨʝʛʫʣʶʶʪʴ ʷʢʽʩʪʴ, ʥʘʜʽʡʥʽʩʪʴ ʽ ʙʝʟʧʝʢʫ ʝʣʝʢʪʨʠʯʥʠʭ 
ʫʩʪʘʥʦʚʦʢ. 

¶ ɽʢʦʥʦʤʽʯʥʘ ʜʦʮʽʣʴʥʽʩʪʴ. ɺʠʙʨʘʥʽ ʨʽʰʝʥʥʷ ʧʦʚʠʥʥʽ ʤʽʥʽʤʽʟʫʚʘʪʠ 
ʩʫʢʫʧʥʽ ʚʠʪʨʘʪʠ ʥʘ ʟʘʢʫʧʽʚʣʶ ʦʙʣʘʜʥʘʥʥʷ, ʡʦʛʦ ʤʦʥʪʘʞ, ʝʢʩʧʣʫʘʪʘʮʽʶ, ʪʝ-
ʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʪ. 

ɺʠʢʦʥʘʥʥʷ ʮʠʭ ʚʠʤʦʛ ʜʦʧʦʤʘʛʘʻ ʟʘʙʝʟʧʝʯʠʪʠ ʦʧʪʠʤʘʣʴʥʫ ʨʦʙʦʪʫ ʩʠ-
ʣʦʚʦʛʦ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ, ʤʘʢʩʠʤʽʟʫʚʘʪʠ ʡʦʛʦ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʥʘʜʽʡʥʽʩʪʴ 
ʪʘ ʜʦʚʛʦʚʽʯʥʽʩʪʴ.  

ʊʝʭʥʽʯʥʝ ʟʘʚʜʘʥʥʷ (ʊɿ) ʻ ʙʘʟʦʚʠʤ ʜʦʢʫʤʝʥʪʦʤ, ʱʦ ʚʠʟʥʘʯʘʻ ʢʣʶʯʦʚʽ 
ʚʠʤʦʛʠ ʪʘ ʧʘʨʘʤʝʪʨʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʫʩʧʽʰʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʫ ʩʠʣʦʚʦʛʦ 
ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ. ʇʦʯʘʪʢʦʚʘ ʩʪʘʜʽʷ ʨʦʙʦʪʠ ʧʝʨʝʜʙʘʯʘʻ ʘʥʘʣʽʟ ʙʫʜʽʚʝ-
ʣʴʥʠʭ ʩʧʦʨʫʜ, ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʪʘ ʤʝʭʘʥʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ ʻ ʩʢʣʘʜʦʚʦʶ 
ʤʘʡʙʫʪʥʴʦʾ ʩʠʩʪʝʤʠ. 

ʈʦʟʨʦʙʢʘ ʧʨʦʻʢʪʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʊɿ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʪʘʢʦʶ ʧʦʩʣʽʜʦʚ-
ʥʽʩʪʶ: 

¶ ʈʦʟʨʘʭʫʥʦʢ ʽ ʚʠʙʽʨ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ. ʆʩʥʦʚʥʝ ʟʘʚʜʘʥʥʷ ʧʦ-
ʣʷʛʘʻ ʫ ʚʩʪʘʥʦʚʣʝʥʥʽ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʪʝ-
ʭʥʽʯʥʠʤ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʚʠʤʦʛʘʤ, ʚʢʣʶʯʘʶʯʠ ʩʧʦʞʠʚʘʥʫ ʧʦʪʫʞʥʽʩʪʴ, 
ʥʘʜʽʡʥʽʩʪʴ, ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʽ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʚʠʢʦʥʫ-
ʻʪʴʩʷ ʚʠʙʽʨ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ, ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ, ʢʦʤʫʪʘʮʽʡʥʠʭ ʘʧʘʨʘʪʽʚ ʪʘ ʽʥ-
ʰʠʭ ʝʣʝʤʝʥʪʽʚ. 

¶ ɺʠʙʽʨ ʨʦʟʧʦʜʽʣʴʥʠʭ ʤʝʨʝʞ ʪʘ ʩʠʩʪʝʤ ʞʠʚʣʝʥʥʷ. ɺʠʟʥʘʯʘʻʪʴʩʷ 
ʩʪʨʫʢʪʫʨʘ ʡ ʧʘʨʘʤʝʪʨʠ ʨʦʟʧʦʜʽʣʴʯʠʭ ʝʣʝʢʪʨʠʯʥʠʭ ʤʝʨʝʞ, ʦʙʠʨʘʶʪʴʩʷ 
ʧʨʦʚʦʜʢʘ, ʟʘʩʦʙʠ ʟʘʭʠʩʪʫ, ʚʠʤʠʢʘʯʽ, ʨʦʟʧʦʜʽʣʴʯʽ ʱʠʪʠ ʪʘ ʽʥʰʽ ʢʦʤʧʦʥʝʥʪʠ. 
ʄʝʪʘ ð ʟʘʙʝʟʧʝʯʠʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ, ʥʘʜʽʡ-
ʥʽʩʪʴ ʞʠʚʣʝʥʥʷ ʪʘ ʝʣʝʢʪʨʦʙʝʟʧʝʢʫ. 



 

¶ ɺʠʙʽʨ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦ-
ʮʝʩʦʤ. ʈʦʟʛʣʷʜʘʻʪʴʩʷ ʧʠʪʘʥʥʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʱʦ 
ʟʜʽʡʩʥʶʶʪʴ ʢʦʥʪʨʦʣʴ ʪʘ ʢʝʨʫʚʘʥʥʷ ʨʦʙʦʪʦʶ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ. ʎʝ ʤʦ-
ʞʫʪʴ ʙʫʪʠ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʦʩʚʽʪʣʝʥʥʷʤ, ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ, ʘʚʪʦʤʘʪʠ-
ʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʪʦʱʦ. ɺʠʙʽʨ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥ-
ʥʷʤ ʚʠʤʦʛ ʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ, ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ. 

¶ ʂʦʥʩʪʨʫʢʪʠʚʥʽ ʨʽʰʝʥʥʷ ʟ ʤʦʥʪʘʞʫ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ ʪʘ ʤʝ-
ʨʝʞ. ɺʠʢʦʥʫʻʪʴʩʷ ʜʝʪʘʣʽʟʦʚʘʥʝ ʧʨʦʻʢʪʫʚʘʥʥʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ, 
ʡʦʛʦ ʤʦʥʪʘʞʫ ʪʘ ʧʨʦʢʣʘʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʽ ʩʠʣʦʚʠʭ ʤʝʨʝʞ. ʇʨʠ ʮʴʦʤʫ 
ʚʨʘʭʦʚʫʶʪʴʩʷ ʚʠʤʦʛʠ ʜʦ ʝʣʝʢʪʨʦʙʝʟʧʝʢʠ, ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʤʽʱʝʥʥʷ, ʜʦʩ-
ʪʫʧʥʦʩʪʽ ʜʣʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʟʨʫʯʥʦʩʪʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʮʝʩ ʧʨʦʻʢʪʫʚʘʥʥʷ ʩʠʣʦʚʦʛʦ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ ʧʝ-
ʨʝʜʙʘʯʘʻ ʧʦʩʣʽʜʦʚʥʠʡ ʧʝʨʝʭʽʜ ʚʽʜ ʚʠʙʦʨʫ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʤʝʨʝʞ ʜʦ ʩʠʩʪʝʤ 
ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʡ ʦʩʪʘʪʦʯʥʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʨʽʰʝʥʴ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʟʘʙʝʟʧʝ-
ʯʫʻ ʩʪʚʦʨʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ, ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʪʘ ʥʘʜʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʚʽʜ-
ʧʦʚʽʜʘʻ ʪʝʭʥʽʯʥʠʤ ʚʠʤʦʛʘʤ ʽ ʧʦʪʨʝʙʘʤ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʻʢʪʫ. 

 
ʊʝʭʥʦʣʦʛʽʯʥʽ ʪʨʝʥʜʠ ʪʘ ʨʦʣʴ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ ʫ ɻʄʂ 
ʎʠʬʨʦʚʠʡ ʜʚʽʡʥʠʢ ð ʮʝ ʚʽʨʪʫʘʣʴʥʘ ʤʦʜʝʣʴ ʦʙʣʘʜʥʘʥʥʷ ʯʠ ʧʨʦʮʝʩʫ, 

ʷʢʘ ʚʽʜʪʚʦʨʶʻ ʡʦʛʦ ʩʪʘʥ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʘʻ ʟʤʦʛʫ ʧʨʦʛʥʦ-
ʟʫʚʘʪʠ ʚʽʜʤʦʚʠ, ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʝʞʠʤʠ ʨʦʙʦʪʠ ʪʘ ʧʨʦʚʦʜʠʪʠ ʥʘʚʯʘʥʥʷ ʧʝʨ-
ʩʦʥʘʣʫ ʙʝʟ ʨʠʟʠʢʫ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ. ʋ ʛʽʨʥʠʯʦ-ʤʝʪʘʣʫʨʛʽʡʥʽʡ ʛʘʣʫʟʽ ʮʠʬ-
ʨʦʚʽ ʜʚʽʡʥʠʢʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʧʨʦʢʘʪʥʠʭ ʩʪʘʥʽʚ, ʜʦʤʝʥʥʠʭ ʧʝʯʝʡ ʪʘ 
ʢʦʥʚʝʻʨʥʠʭ ʣʽʥʽʡ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʝʢʦʥʦʤʽʶ ʝʥʝʨʛʽʾ ʪʘ ʟʥʠʞʝʥʥʷ ʘʚʘʨʽʡʥʦʩʪʽ. 

ʎʠʬʨʦʚʽ ʜʚʽʡʥʠʢʠ 

¶ ɺʠʟʥʘʯʝʥʥʷ: ʚʽʨʪʫʘʣʴʥʘ ʤʦʜʝʣʴ ʘʛʨʝʛʘʪʫ ʘʙʦ ʧʨʦʮʝʩʫ, ʱʦ ʚʽʜʦ-
ʙʨʘʞʘʻ ʡʦʛʦ ʩʪʘʥ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 

¶ ɿʘʩʪʦʩʫʚʘʥʥʷ: ʦʧʪʠʤʽʟʘʮʽʷ ʧʨʦʮʝʩʽʚ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʽʜʤʦʚ, ʥʘ-
ʚʯʘʥʥʷ ʧʝʨʩʦʥʘʣʫ. 

¶ ʇʨʠʢʣʘʜ: ʮʠʬʨʦʚʠʡ ʜʚʽʡʥʠʢ ʧʨʦʢʘʪʥʦʛʦ ʩʪʘʥʫ ʜʦʟʚʦʣʷʻ ʟʤʝʥ-
ʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʙʨʘʢʫ ʪʘ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ. 

¶ ɺʧʣʠʚ: ʟʥʠʞʝʥʥʷ ʘʚʘʨʽʡʥʦʩʪʽ, ʝʢʦʥʦʤʽʷ ʨʝʩʫʨʩʽʚ, ʝʢʦʣʦʛʽʯʥʽʩʪʴ 
ʚʠʨʦʙʥʠʮʪʚʘ. 

ʈʦʟʫʤʥʽ ʝʥʝʨʛʦʩʠʩʪʝʤʠ (Smart Grid) ʧʦʻʜʥʫʶʪʴ ʝʣʝʢʪʨʠʯʥʽ ʤʝʨʝʞʽ 
ʪʘ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʢʝʨʫʚʘʥʥʷ. ʋ ɻʄʂ ʚʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʟʙʘʣʘʥʩʫʚʘʪʠ 
ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʽʞ ʮʝʭʘʤʠ, ʽʥʪʝʛʨʫʚʘʪʠ ʚʽʜʥʦʚʣʶʚʘʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ ʪʘ 
ʟʜʽʡʩʥʶʚʘʪʠ ʤʦʥʽʪʦʨʠʥʛ ʷʢʦʩʪʽ ʞʠʚʣʝʥʥʷ. ʎʝ ʧʽʜʚʠʱʫʻ ʥʘʜʽʡʥʽʩʪʴ ʨʦʙʦʪʠ 
ʜʦʤʝʥʥʠʭ ʽ ʧʨʦʢʘʪʥʠʭ ʘʛʨʝʛʘʪʽʚ, ʟʤʝʥʰʫʻ ʚʪʨʘʪʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʪʘ ʟʘʙʝʟ-
ʧʝʯʫʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. 

Smart Grid (ʨʦʟʫʤʥʽ ʝʥʝʨʛʦʩʠʩʪʝʤʠ) 

¶ ʉʫʪʥʽʩʪʴ: ʧʦʻʜʥʘʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ ʤʝʨʝʞ ʽ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

¶ ʄʦʞʣʠʚʦʩʪʽ ʜʣʷ ɻʄʂ: ʙʘʣʘʥʩʫʚʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʽʥʪʝʛʨʘʮʽʷ 
ɺɼɽ, ʤʦʥʽʪʦʨʠʥʛ ʷʢʦʩʪʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. 



 

¶ ɺʧʣʠʚ: ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʞʠʚʣʝʥʥʷ ʜʦʤʝʥʥʠʭ ʽ ʧʨʦʢʘʪʥʠʭ 
ʘʛʨʝʛʘʪʽʚ, ʟʤʝʥʰʝʥʥʷ ʚʪʨʘʪ ʝʥʝʨʛʽʾ. 

ʂʦʥʮʝʧʮʽʷ ʨʦʟʫʤʥʦʛʦ ʟʘʚʦʜʫ (Smart Factory) ʙʘʟʫʻʪʴʩʷ ʥʘ ʮʠʬʨʦʚʽʡ 
ʽʥʪʝʛʨʘʮʽʾ ʚʩʽʭ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ IIoT, SCADA ʽ MES-
ʩʠʩʪʝʤ, ʨʦʙʦʪʠʟʦʚʘʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʪʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʣʽʥʽʡ ʧʽʜʚʠʱʫʻ 
ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʩʢʦʨʦʯʫʻ ʯʘʩ ʧʨʦʩʪʦʾʚ ʽ ʟʘʙʝʟʧʝʯʫʻ ʢʦʥʪʨʦʣʴ ʟʘ ʝʢʦʣʦʛʽʯ-
ʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʋ ʜʦʤʝʥʥʠʭ ʧʝʯʘʭ ʪʘ ʧʨʦʢʘʪʥʠʭ ʩʪʘʥʘʭ Smart Factory 
ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʯʥʦ ʨʝʛʫʣʶʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʧʨʦʮʝʩʽʚ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴ-
ʥʦʛʦ ʯʘʩʫ. 

Smart Factory (ʨʦʟʫʤʥʝ ʚʠʨʦʙʥʠʮʪʚʦ) 

¶ ʇʨʠʥʮʠʧ: ʧʦʚʥʘ ʽʥʪʝʛʨʘʮʽʷ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʯʝʨʝʟ ʮʠʬʨʦʚʽ 
ʧʣʘʪʬʦʨʤʠ. 

¶ ʂʦʤʧʦʥʝʥʪʠ: IIoT, SCADA, MES, ʨʦʙʦʪʠ ʪʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʢʦʤ-
ʧʣʝʢʩʠ. 

¶ ɽʬʝʢʪ: ʟʨʦʩʪʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʤʽʥʽʤʽʟʘʮʽʷ ʧʨʦʩʪʦʾʚ, ʢʦʥʪ-
ʨʦʣʴ ʚʠʢʠʜʽʚ. 

¶ ʇʨʠʢʣʘʜ: ʘʚʪʦʥʦʤʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʜʦʤʝʥʥʦʾ ʧʝʯʽ. 
ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʫ ʜʽʘʛʥʦʩʪʠʮʽ. ɸʣʛʦʨʠʪʤʠ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʪʘ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʘʥʘʣʽʟʫ ʪʝʭʥʽʯʥʦʛʦ 
ʩʪʘʥʫ ʦʙʣʘʜʥʘʥʥʷ. ʉʠʩʪʝʤʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚʠʟʥʘʯʘʶʪʴ ʧʨʠʭʦʚʘʥʽ ʜʝ-
ʬʝʢʪʠ ʧʽʜʰʠʧʥʠʢʽʚ ʽ ʨʝʜʫʢʪʦʨʽʚ ʟʘ ʚʽʙʨʘʮʽʡʥʠʤʠ ʩʠʛʥʘʣʘʤʠ, ʧʨʦʛʥʦʟʫʶʪʴ 
ʥʝʩʧʨʘʚʥʦʩʪʽ ʡ ʦʧʪʠʤʽʟʫʶʪʴ ʛʨʘʬʽʢʠ ʨʝʤʦʥʪʫ. ʎʝ ʟʤʝʥʰʫʻ ʨʠʟʠʢ ʘʚʘʨʽʡ, 
ʩʢʦʨʦʯʫʻ ʚʠʪʨʘʪʠ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʧʽʜʚʠʱʫʻ ʙʝʟʧʝʢʫ ʧʝʨʩʦʥʘʣʫ. 

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʫ ʜʽʘʛʥʦʩʪʠʮʽ 

¶ ʌʫʥʢʮʽʾ: ʘʥʘʣʽʟ ʜʘʥʠʭ, ʧʨʦʛʥʦʟ ʥʝʩʧʨʘʚʥʦʩʪʝʡ, ʦʧʪʠʤʽʟʘʮʽʷ ʨʝ-
ʤʦʥʪʫ. 

¶ ʄʝʪʦʜʠ: ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ, ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ. 

¶ ʇʨʠʢʣʘʜ: ʚʠʷʚʣʝʥʥʷ ʤʽʢʨʦʜʝʬʝʢʪʽʚ ʧʽʜʰʠʧʥʠʢʽʚ ʝʣʝʢʪʨʦʜʚʠʛʫ-
ʥʽʚ ʟʘ ʚʽʙʨʦʩʠʛʥʘʣʘʤʠ. 

¶ ɺʧʣʠʚ: ʩʢʦʨʦʯʝʥʥʷ ʘʚʘʨʽʡ, ʝʢʦʥʦʤʽʷ ʥʘ ʨʝʤʦʥʪʽ, ʙʝʟʧʝʢʘ ʧʝʨʩʦ-
ʥʘʣʫ. 

 
ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʨʝʥʜʽʚ 

ʊʨʝʥʜ ʆʩʥʦʚʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʇʨʠʢʣʘʜ ʫ ɻʄʂ ʂʣʶʯʦʚʽ ʧʝʨʝʚʘʛʠ 

ʎʠʬʨʦʚʽ ʜʚʽʡ-
ʥʠʢʠ 

ʄʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʪʘ 
ʦʙʣʘʜʥʘʥʥʷ 

ʇʨʦʢʘʪʥʽ ʩʪʘʥʠ, ʜʦʤʝʥʥʽ 
ʧʝʯʽ 

ʆʧʪʠʤʽʟʘʮʽʷ, ʧʨʦʛʥʦʟʫ-
ʚʘʥʥʷ ʚʽʜʤʦʚ 

Smart Grid ɯʥʪʝʣʝʢʪʫʘʣʴʥʝ ʫʧʨʘʚʣʽʥʥʷ 
ʝʥʝʨʛʽʻʶ 

ɹʘʣʘʥʩʫʚʘʥʥʷ ʥʘʚʘʥʪʘ-
ʞʝʥʴ ʫ ʮʝʭʘʭ 

ɽʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ, 
ʩʪʽʡʢʽʩʪʴ 

Smart Factory ɸʚʪʦʤʘʪʠʟʦʚʘʥʝ ʚʠʨʦʙʥʠʮ-
ʪʚʦ 

ɸʚʪʦʤʘʪʠʯʥʝ ʢʝʨʫʚʘʥʥʷ 
ʮʝʭʘʤʠ 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʝʢʦʣʦʛʽʯ-
ʥʽʩʪʴ 

ʐʪʫʯʥʠʡ ʽʥʪʝ-
ʣʝʢʪ 

ɼʽʘʛʥʦʩʪʠʢʘ ʡ ʘʥʘʣʽʪʠʢʘ ʜʘ-
ʥʠʭ 

ɼʚʠʛʫʥʠ, ʥʘʩʦʩʠ, ʨʝʜʫʢ-
ʪʦʨʠ 

ʅʘʜʽʡʥʽʩʪʴ, ʟʥʠʞʝʥʥʷ ʚʠ-
ʪʨʘʪ 

ʈʦʣʴ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ ʪʘ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ. ɽʣʝʢʪʨʦʧʨʠʚʦʜʠ ʻ 
ʢʣʶʯʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʙʽʣʴʰʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ɻʄʂ ð ʚʽʜ ʪʨʘʥ-
ʩʧʦʨʪʫʚʘʥʥʷ ʩʠʨʦʚʠʥʠ ʜʦ ʨʦʙʦʪʠ ʧʨʦʢʘʪʥʠʭ ʩʪʘʥʽʚ ʽ ʜʦʤʝʥʥʠʭ ʤʘʰʠʥ. ʉʫ-
ʯʘʩʥʽ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʇʃʂ, SCADA ʪʘ ʯʘʩʪʦʪʥʠʭ ʧʝʨʝ-
ʪʚʦʨʶʚʘʯʘʭ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʝʛʫʣʶʚʘʪʠ ʰʚʠʜʢʽʩʪʴ, ʟʤʝʥʰʫʚʘʪʠ 



 

ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʥʘ 15ï30 % ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯ-
ʥʠʭ ʨʝʞʠʤʽʚ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʨʦʙʠʪʴ 
ʚʠʨʦʙʥʠʮʪʚʦ ʙʽʣʴʰ ʙʝʟʧʝʯʥʠʤ, ʛʥʫʯʢʠʤ ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʦʨʽʻʥʪʦʚʘʥʠʤ. 

¶ ɺʧʣʠʚ: 
- ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ; 
- ʟʥʠʞʝʥʥʷ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʥʘ 15ï30%; 
- ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʪʘ ʝʢʦʣʦʛʽʯʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ. 

 
ɺʠʩʥʦʚʢʠ.  
ɯʥʞʠʥʽʨʠʥʛ ʻ ʦʩʥʦʚʦʶ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʛʽʨʥʠʯʦ-ʤʝʪʘ-

ʣʫʨʛʽʡʥʽʡ ʛʘʣʫʟʽ, ʘʜʞʝ ʧʦʻʜʥʫʻ ʥʘʫʢʦʚʽ ʟʥʘʥʥʷ, ʪʝʭʥʽʯʥʽ ʥʘʚʠʯʢʠ ʪʘ ʽʥʥʦʚʘ-
ʮʽʡʥʽ ʨʽʰʝʥʥʷ. ʎʝʥʪʨʘʣʴʥʠʤ ʧʦʥʷʪʪʷʤ ʚʠʩʪʫʧʘʻ ʩʠʩʪʝʤʘ ð ʩʫʢʫʧʥʽʩʪʴ ʚʟʘ-
ʻʤʦʧʦʚôʷʟʘʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʜʽʶʪʴ ʨʘʟʦʤ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʩʧʽʣʴʥʦʾ ʤʝʪʠ. 
ɾʠʪʪʻʚʠʡ ʮʠʢʣ ʩʠʩʪʝʤʠ ʚʢʣʶʯʘʻ ʘʥʘʣʽʟ, ʧʨʦʻʢʪʫʚʘʥʥʷ, ʚʧʨʦʚʘʜʞʝʥʥʷ, 
ʝʢʩʧʣʫʘʪʘʮʽʶ ʪʘ ʚʠʭʽʜ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ 
ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʤʽʞ ʨʽʟʥʠʤʠ ʫʯʘʩʥʠʢʘʤʠ. ɽʣʝʢʪʨʦʪʝʭʥʽʯʥʠʡ ʽʥʞʠʥʽʨʠʥʛ ʦʭʦ-
ʧʣʶʻ ʧʨʦʻʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ, ʚʠʙʽʨ ʽ ʤʦʥʪʘʞ ʦʙʣʘʜ-
ʥʘʥʥʷ, ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʉʫ-
ʯʘʩʥʽ ʪʨʝʥʜʠ ð ʮʠʬʨʦʚʽ ʜʚʽʡʥʠʢʠ, Smart Grid, Smart Factory ʪʘ ʰʪʫʯʥʠʡ 
ʽʥʪʝʣʝʢʪ ð ʩʧʨʠʷʶʪʴ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ, ʝʢʦʣʦʛʽʯʥʦʩʪʽ ʡ ʙʝʟʧʝʮʽ ʚʠʨʦʙ-
ʥʠʮʪʚʘ. ɽʣʝʢʪʨʦʧʨʠʚʦʜʠ ʪʘ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʻ ʢʣʶʯʦʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, 
ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʫ ɻʄʂ. 

 
ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ ʜʦ ʪʝʤʠ 1. 
1. ʑʦ ʪʘʢʝ ʽʥʞʠʥʽʨʠʥʛ ʪʘ ʷʢʽ ʡʦʛʦ ʦʩʥʦʚʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʩʝʨʚʽʩʥʦʛʦ 

ʽ ʧʨʦʻʢʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ? 

2. ʗʢʽ ʟʘʚʜʘʥʥʷ ʚʠʢʦʥʫʻ ʽʥʞʠʥʽʨʠʥʛ ʫ ʛʽʨʥʠʯʦ-ʤʝʪʘʣʫʨʛʽʡʥʠʭ ʢʦʤ-
ʧʣʝʢʩʘʭ? 

3. ʗʢ ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʽʥʞʠʥʽʨʠʥʛʦʚʽ ʧʦʩʣʫʛʠ? 
4. ʗʢʽ ʩʫʯʘʩʥʽ ʥʘʧʨʷʤʠ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʛʦ ʪʘ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʦʛʦ 

ʽʥʞʠʥʽʨʠʥʛʫ ʚʠ ʟʥʘʻʪʝ? 
5. ʑʦ ʪʘʢʝ ʩʠʩʪʝʤʘ? ʗʢʽ ʾʾ ʦʩʥʦʚʥʽ ʨʠʩʠ ʪʘ ʦʟʥʘʢʠ ʮʽʣʽʩʥʦʩʪʽ? 
6. ʅʘʟʚʽʪʴ ʦʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʠ ʪʘ ʧʦʷʩʥʽʪʴ ʾʭ ʟʤʽʩʪ. 
7. ʗʢʽ ʪʠʧʠ ʩʠʩʪʝʤ ʚʠʜʽʣʷʶʪʴ ʟʘ ʚʟʘʻʤʦʜʽʻʶ ʽʟ ʩʝʨʝʜʦʚʠʱʝʤ, ʧʦ-

ʭʦʜʞʝʥʥʷʤ ʪʘ ʬʦʨʤʦʶ ʽʩʥʫʚʘʥʥʷ? 
8. ɼʦ ʷʢʦʛʦ ʪʠʧʫ ʩʠʩʪʝʤ ʥʘʣʝʞʘʪʴ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʢʝʨʫ-

ʚʘʥʥʷ (ɸʉʂ) ʽ ʯʦʤʫ? 
9. ʗʢʽ ʝʪʘʧʠ ʚʢʣʶʯʘʻ ʧʨʦʮʝʩ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ɸʉʂ? 
10.  ʑʦ ʪʘʢʝ ʞʠʪʪʻʚʠʡ ʮʠʢʣ ʩʠʩʪʝʤʠ ʪʘ ʷʢʽ ʡʦʛʦ ʦʩʥʦʚʥʽ ʬʘʟʠ? 
11. ʗʢʽ ʟʘʚʜʘʥʥʷ ʚʠʨʽʰʫʶʪʴʩʷ ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʩʠʩʪʝʤʠ? 
12. ʗʢʽ ʩʪʦʨʦʥʠ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʞʠʪʪʻʚʦʤʫ ʮʠʢʣʽ ʩʠʩʪʝʤʠ ʪʘ ʷʢʽ ʾʭʥʽ 

ʦʩʥʦʚʥʽ ʨʦʣʽ? 
13. ʗʢ ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʨʽʟʥʽ ʝʪʘʧʠ ʞʠʪʪʻʚʦʛʦ ʮʠ-

ʢʣʫ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ? 



 

14. ʋ ʯʦʤʫ ʧʦʣʷʛʘʶʪʴ ʧʨʘʚʦʚʽ ʘʩʧʝʢʪʠ ʽʥʞʠʥʽʨʠʥʛʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, 
ʟʦʢʨʝʤʘ ʫ ʟʦʚʥʽʰʥʴʦʝʢʦʥʦʤʽʯʥʽʡ ʩʬʝʨʽ? 

15. ʗʢʽ ʥʦʨʤʘʪʠʚʥʽ ʜʦʢʫʤʝʥʪʠ ʋʢʨʘʾʥʠ ʨʝʛʫʣʶʶʪʴ ʽʥʞʠʥʽʨʠʥʛʦʚʫ ʜʽ-
ʷʣʴʥʽʩʪʴ? 

16. ʑʦ ʪʘʢʝ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʡ ʽʥʞʠʥʽʨʠʥʛ ʽ ʷʢʽ ʡʦʛʦ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʠ 
ʜʽʷʣʴʥʦʩʪʽ? 

17. ʗʢʽ ʢʣʶʯʦʚʽ ʟʘʚʜʘʥʥʷ ʚʠʨʽʰʫʶʪʴʩʷ ʧʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ ʩʠʩʪʝʤ 
ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʝʣʝʢʪʨʦʦʩʚʽʪʣʝʥʥʷ? 

18. ʗʢʽ ʦʩʥʦʚʥʽ ʚʠʤʦʛʠ ʚʠʩʫʚʘʶʪʴʩʷ ʜʦ ʩʠʣʦʚʦʛʦ ʝʣʝʢʪʨʦʦʙʣʘʜ-
ʥʘʥʥʷ? 

19. ʑʦ ʪʘʢʝ ʪʝʭʥʽʯʥʝ ʟʘʚʜʘʥʥʷ (ʊɿ) ʽ ʷʢʫ ʨʦʣʴ ʚʦʥʦ ʚʽʜʽʛʨʘʻ ʫ ʧʨʦʻ-
ʢʪʫʚʘʥʥʽ ʩʠʣʦʚʦʛʦ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ? 

20. ʗʢʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʪʨʝʥʜʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʟʚʠʪʦʢ ɻʄʂ (ʮʠʬʨʦʚʽ 
ʜʚʽʡʥʠʢʠ, Smart Grid, Smart Factory, ʐɯ ʫ ʜʽʘʛʥʦʩʪʠʮʽ)? 

21. ʗʢʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʝʣʝʢʪʨʦʧʨʠʚʦʜʠ ʪʘ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʫ 
ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʘʭ ɻʄʂ? 

 
ɺʠʢʦʨʠʩʪʘʥʘ ʣʽʪʝʨʘʪʫʨʘ. 
1. ɯʥʞʠʥʽʨʠʥʛ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ ʪʘ ʤʝʭʘʪʨʦʥʥʠʭ ʩʠʩʪʝʤ : ʧʽʜʨʫʯ. ʜʣʷ 

ʟʜʦʙʫʚʘʯʽʚ ʩʪʫʧʝʥʷ ʤʘʛʽʩʪʨʘ ʟʘ ʩʧʝʮ. 141 ɽʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʘ, ʝʣʝʢʪʨʦʪʝʭ-
ʥʽʢʘ ʪʘ ʝʣʝʢʪʨʦʤʝʭʘʥʽʢʘ / ɸ. ɺ. ɹʦʩʘʢ, ɸ. ɺ. ʊʦʨʦʧʦʚ, ʃ. ɺ. ʊʦʨʦʧʦʚʘ; ʂʇɯ 
ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ. ʂʠʾʚ : ʂʇɯ ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ, 2024. 251 ʩ. 

2. ɯʥʞʠʥʽʨʠʥʛ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ ʪʘ ʤʝʭʘʪʨʦʥʥʠʭ ʩʠʩʪʝʤ: ʢʦʥʩʧʝʢʪ ʣʝ-
ʢʮʽʡ : ʥʘʚʯ. ʧʦʩʽʙ. ʜʣʷ ʟʜʦʙʫʚʘʯʽʚ ʩʪʫʧʝʥʷ ʤʘʛʽʩʪʨ ʟʘ ʦʩʚʽʪʥʴʦʶ ʧʨʦʛʨʘʤʦʶ 
çɯʥʞʠʥʽʨʠʥʛ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ ʪʘ ʤʝʭʘʪʨʦʥʥʠʭ ʢʦʤʧʣʝʢ-
ʩʽʚè ʩʧʝʮʽʘʣʴʥʦʩʪʽ 141 çɽʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʘ, ʝʣʝʢʪʨʦʪʝʭʥʽʢʘ ʪʘ ʝʣʝʢʪʨʦʤʝ-
ʭʘʥʽʢʘè / ʆ.ɺ. ʏʝʨʤʘʣʠʭ, ʆ.ɺ. ɼʘʥʽʣʽʥ, ɸ.ɺ. ɹʦʩʘʢ. ʃ.ɺ. ʊʦʨʦʧʦʚʘ; ʂʇɯ ʽʤ. 
ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ. ʂʠʾʚ : ʂʇɯ ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ, 2021. 77 ʩ. 



 

ʊɽʄɸ 2. ʉʀʉʊɽʄʅʀʁ ɯʅɾʀʅɯʈʀʅɻ ɯ ɾʀʊʊɭɺʀʁ ʎʀʂʃ ʊɽʍʅɯʏʅʀʍ 
ʉʀʉʊɽʄ 

ʉʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʷʢ ʦʩʥʦʚʘ ʽʥʞʠʥʽʨʠʥʛʫ. ɽʣʝʤʝʥʪʠ ʪʘ ʩʪʨʫʢʪʫʨʘ ʩʢʣʘ-
ʜʥʠʭ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ. ɾʠʪʪʻʚʠʡ ʮʠʢʣ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʦʾ ʩʠʩʪʝʤʠ: ʧʨʦʝ-
ʢʪʫʚʘʥʥʷ, ʚʠʛʦʪʦʚʣʝʥʥʷ, ʤʦʥʪʘʞ, ʝʢʩʧʣʫʘʪʘʮʽʷ, ʤʦʜʝʨʥʽʟʘʮʽʷ, ʫʪʠʣʽʟʘʮʽʷ. 
ʄʝʪʦʜʠ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ: ʜʝʢʦʤʧʦʟʠʮʽʷ, ʤʦʜʝʣʶʚʘʥʥʷ, ʦʧʪʠʤʽʟʘʮʽʷ. ʋʧ-
ʨʘʚʣʽʥʥʷ ʞʠʪʪʻʚʠʤ ʮʠʢʣʦʤ ʦʙʣʘʜʥʘʥʥʷ ʚ ʫʤʦʚʘʭ ʛʽʨʥʠʯʦ-ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ 
ʚʠʨʦʙʥʠʮʪʚʘ. ʇʨʠʢʣʘʜʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤʥʦʛʦ ʽʥʞʠʥʽʨʠʥʛʫ ʫ ʧʨʦʻʢʪʫ-
ʚʘʥʥʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ. 

 
ʉʠʩʪʝʤʥʠʡ ʽʥʞʠʥʽʨʠʥʛ  
ʉʠʩʪʝʤʥʠʡ ʽʥʞʠʥʽʨʠʥʛ (ʉɯ) ʥʘʜʘʻ ʢʝʨʦʚʘʥʫ ʩʪʨʫʢʪʫʨʫ, ʫ ʤʝʞʘʭ ʷʢʦʾ 

ʩʢʣʘʜʥʽ ʪʝʭʥʽʯʥʽ ʩʠʩʪʝʤʠ ʢʦʨʝʢʪʥʦ ʚʠʟʥʘʯʘʶʪʴʩʷ, ʘʥʘʣʽʟʫʶʪʴʩʷ, ʩʧʝʮʠʬʽ-
ʢʫʶʪʴʩʷ, ʨʦʟʨʦʙʣʷʶʪʴʩʷ/ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ, ʚʚʦʜʷʪʴʩʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʪʘ 
ʧʽʜʪʨʠʤʫʶʪʴʩʷ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. ʌʦʢʫʩ ʉɯ ð ʥʘ ʩʠʩʪʝʤʽ ʚ 
ʮʽʣʦʤʫ ʪʘ ʥʘ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʽʡ ʽʥʪʝʛʨʘʮʽʾ. ʉʢʦʦʨʜʠʥʦʚʘʥʽ ʟʫʩʠʣʣʷ ʦʭʦʧ-
ʣʶʶʪʴ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʻʢʪʘʤʠ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ, ʽʥʪʝʛʨʦʚʘʥʫ ʣʦʛʽʩʪʠʯʥʫ 
ʧʽʜʪʨʠʤʢʫ ʪʘ ʚʟʘʻʤʦʜʽʶ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʽʥʞʝʥʝʨʥʠʭ ʜʠʩʮʠʧʣʽʥ. 

ʉɯ ð ʮʝ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʧʽʜʭʽʜ ʽ ʧʨʘʢʪʠʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʩʪʚʦʨʝʥʥʷ 
ʫʩʧʽʰʥʠʭ ʩʠʩʪʝʤ, ʱʦ ʚʠʤʽʨʥʦ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʧʦʪʨʝʙʠ ʟʘʤʦʚʥʠʢʽʚ, ʢʦʨʠʩ-
ʪʫʚʘʯʽʚ ʽ ʽʥʰʠʭ ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʫ ʚʠʟʥʘʯʝʥʦʤʫ ʦʧʝʨʘʮʽʡʥʦʤʫ ʢʦʥʪʝʢʩʪʽ. ʂʣʶ-
ʯʦʚʽ ʝʣʝʤʝʥʪʠ ʧʽʜʭʦʜʫ ʧʨʦʽʣʶʩʪʨʦʚʘʥʦ ʥʘ ʨʠʩ. 2.1. 

- ʉʠʩʪʝʤʥʠʡ ʽʥʞʠʥʽʨʠʥʛ ʨʦʟʛʣʷʜʘʻ ʩʠʩʪʝʤʫ ʷʢ ʩʢʦʦʨʜʠʥʦʚʘʥʫ ʢʦʤʙʽʥʘ-
ʮʽʶ ʚʟʘʻʤʦʜʽʶʯʠʭ ʝʣʝʤʝʥʪʽʚ, ʟʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʚʠʟʥʘʯʝʥʦʾ 
ʤʝʪʠ (ʥʘʙʦʨʫ ʮʽʣʝʡ). ʉʠʩʪʝʤʘ ʬʫʥʢʮʽʦʥʫʻ ʫ ʩʝʨʝʜʦʚʠʱʽ, ʷʢʝ ʦʭʦʧʣʶʻ ʽʥʰʽ 
ʩʠʩʪʝʤʠ, ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ ʧʨʠʨʦʜʥʽ ʯʠʥʥʠʢʠ, ʪʘ ʚʟʘʻʤʦʜʽʻ ʟ ʥʠʤ ʯʝʨʝʟ ʬʦʨ-
ʤʘʣʽʟʦʚʘʥʽ ʽʥʪʝʨʬʝʡʩʠ ʡ ʧʦʪʦʢʠ ʝʥʝʨʛʽʾ/ʤʘʪʝʨʽʘʣʽʚ/ʽʥʬʦʨʤʘʮʽʾ. 

ɼʦ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʥʘʣʝʞʘʪʠ: ʘʧʘʨʘʪʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, 
ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʤʽʢʨʦʧʨʦʛʨʘʤʥʽ ʢʦʤʧʦʥʝʥʪʠ, ʣʶʜʠ (ʦʧʝʨʘʪʦʨʠ, 
ʧʝʨʩʦʥʘʣ), ʜʘʥʽ ʪʘ ʟʥʘʥʥʷ, ʤʝʪʦʜʠʢʠ ʡ ʧʨʦʮʝʜʫʨʠ, ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ ʪʘ ʽʥ-
ʬʨʘʩʪʨʫʢʪʫʨʘ, ʩʝʨʚʽʩʠ ʧʽʜʪʨʠʤʢʠ ʪʘ ʽʥʰʽ ʜʦʧʦʤʽʞʥʽ ʩʢʣʘʜʦʚʽ.  

- ʉʠʩʪʝʤʥʠʡ ʽʥʞʝʥʝʨ ð ʬʘʭʽʚʝʮʴ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʡ ʢʦʦʨʜʠʥʫʻ ʤʽʞ-
ʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʧʽʜʭʽʜ ʜʦ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʚʧʨʦʜʦʚʞ ʫʩʴʦʛʦ ʾʾ ʞʠʪʪʻʚʦʛʦ 
ʮʠʢʣʫ. ɺʽʥ/ʚʦʥʘ ʟôʷʩʦʚʫʻ ʧʦʪʨʝʙʠ ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʽ ʪʨʘʥʩʬʦʨʤʫʻ ʾʭ ʫ ʯʽʪʢʽ, 
ʚʠʤʽʨʶʚʘʥʽ ʪʘ ʟʜʽʡʩʥʝʥʥʽ ʚʠʤʦʛʠ, ʧʨʠʜʘʪʥʽ ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʨʦʟʨʦʙʥʠʢʘʤʠ. ɼʦ 
ʪʠʧʦʚʠʭ ʦʙʦʚôʷʟʢʽʚ ʥʘʣʝʞʘʪʴ: ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʧʽʜʪʨʠʤʢʘ ʚʠʤʦʛ ʽ ʪʨʘʩʫ-
ʚʘʥʥʷ (RTM), ʫʟʛʦʜʞʝʥʥʷ ʘʨʭʽʪʝʢʪʫʨʠ ʡ ʽʥʪʝʨʬʝʡʩʽʚ, ʧʣʘʥʫʚʘʥʥʷ V&V (ʚʝ-
ʨʠʬʽʢʘʮʽʾ ʡ ʚʘʣʽʜʘʮʽʾ), ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʪʘ ʟʤʽʥʘʤʠ, ʘ ʪʘʢʦʞ ʙʘʣʘʥʩʫ-
ʚʘʥʥʷ ʢʦʤʧʨʦʤʽʩʽʚ (trade-off) ʤʽʞ ʚʘʨʪʽʩʪʶ, ʪʝʨʤʽʥʘʤʠ, ʨʠʟʠʢʘʤʠ, ʧʨʦʜʫʢʪʠ-
ʚʥʽʩʪʶ ʡ ʙʝʟʧʝʢʦʶ.  

ʉʠʩʪʝʤʥʠʡ ʽʥʞʝʥʝʨ ʟʘʙʝʟʧʝʯʫʻ ʫʟʛʦʜʞʝʥʽʩʪʴ ʽ ʚʟʘʻʤʥʫ ʩʫʤʽʩʥʽʩʪʴ ʫʩʽʭ 
ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ ʟ ʤʝʪʦʶ ʚʠʢʦʥʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʠʭ ʚʠʤʦʛ ʟʘʤʦʚʥʠʢʘ ʪʘ 
ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʴʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʂʽʥʮʝʚʦʶ ʤʝʪʦʶ ʮʽʻʾ ʜʽʷʣʴʥʦʩʪʽ ʻ ʟʘ-
ʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʢʣʽʻʥʪʽʚ ʪʘ ʽʥʰʠʭ ʩʪʝʡʢʭʦʣʜʝʨʽʚ, ʷʢʽ ʥʘʙʫʚʘʶʪʴ ʽ ʚʠʢʦʨʠ-
ʩʪʦʚʫʶʪʴ ʩʠʩʪʝʤʫ ʫ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. 



 

  

 
ʈʠʩʫʥʦʢ. 2.1 - ʂʣʶʯʦʚʽ ʝʣʝʤʝʥʪʠ ʩʠʩʪʝʤʥʦʛʦ ʽʥʞʠʥʽʨʠʥʛʫ 1  
  
ʉʬʝʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤʥʦʛʦ ʽʥʞʠʥʽʨʠʥʛʫ   
ʉʬʝʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤʥʦʛʦ ʽʥʞʠʥʽʨʠʥʛʫ (ʉɯ) ʦʭʦʧʣʶʻ ʚʩʽ ʥʘ-

ʧʨʷʤʠ, ʧʦʚôʷʟʘʥʽ ʟ ʧʨʦʻʢʪʫʚʘʥʥʷʤ, ʨʦʟʨʦʙʣʝʥʥʷʤ ʪʘ ʫʧʨʘʚʣʽʥʥʷʤ ʩʢʣʘʜ-
ʥʠʤʠ ʪʝʭʥʽʯʥʠʤʠ ʩʠʩʪʝʤʘʤʠ. ʁʦʛʦ ʧʨʠʥʮʠʧʠ ʪʘ ʤʝʪʦʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 
ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʡ ʥʘʫʢʠ, ʜʝ ʥʝʦʙʭʽʜʥʠʡ ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ 
ʜʦ ʩʪʚʦʨʝʥʥʷ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʩʫʧʨʦʚʦʜʫ ʩʢʣʘʜʥʠʭ ʨʽʰʝʥʴ. 

ʂʣʶʯʦʚʽ ʩʬʝʨʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʉɯ: 

- ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ð ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʛʨʘʤʥʠʤʠ 
ʢʦʤʧʣʝʢʩʘʤʠ, ʙʘʟʘʤʠ ʜʘʥʠʭ, ʦʙʯʠʩʣʶʚʘʣʴʥʠʤʠ ʤʝʨʝʞʘʤʠ, ʚʝʙ-ʩʝʨʚʽʩʘʤʠ 
ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘʤʠ. 

- ʊʨʘʥʩʧʦʨʪ ʽ ʣʦʛʽʩʪʠʢʘ ð ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʷ ʪʨʘʥʩʧʦʨʪʥʠʭ 
ʩʠʩʪʝʤ, ʣʦʛʽʩʪʠʯʥʠʭ ʤʝʨʝʞ, ʫʧʨʘʚʣʽʥʥʷ ʨʫʭʦʤ ʽ ʨʦʟʢʣʘʜʘʤʠ, ʧʽʜʚʠʱʝʥʥʷ 
ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʝʨʝʚʝʟʝʥʴ ʚʘʥʪʘʞʽʚ ʽ ʧʘʩʘʞʠʨʽʚ. 

- ɽʥʝʨʛʝʪʠʢʘ ʡ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʘ ð ʧʦʙʫʜʦʚʘ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʝʥʝʨʛʦ-
ʩʠʩʪʝʤʘʤʠ: ʝʣʝʢʪʨʦʩʪʘʥʮʽʷʤʠ, ʤʝʨʝʞʘʤʠ ʧʝʨʝʜʘʯʽ ʡ ʨʦʟʧʦʜʽʣʫ, ʦʙôʻʢʪʘʤʠ 
ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʾ ʝʥʝʨʛʝʪʠʢʠ (ʩʦʥʷʯʥʠʤʠ, ʚʽʪʨʦʚʠʤʠ, ʛʽʜʨʦʫʩʪʘʥʦʚʢʘʤʠ). 

- ɸʚʪʦʤʦʙʽʣʴʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ð ʩʪʚʦʨʝʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʩʠʩʪʝʤ ʢʝ-
ʨʫʚʘʥʥʷ, ʙʝʟʧʝʢʠ, ʝʣʝʢʪʨʦʥʽʢʠ ʪʘ ʢʦʤʫʥʽʢʘʮʽʡ; ʦʧʪʠʤʽʟʘʮʽʷ ʚʠʨʦʙʥʠʮʪʚʘ, 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʽʙʝʨʙʝʟʧʝʢʠ, ʨʦʟʨʦʙʣʝʥʥʷ ʬʽʥʘʥʩʦʚʦ-ʘʥʘʣʽʪʠʯʥʠʭ ʨʽʰʝʥʴ 
ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ. 

- ʊʝʣʝʢʦʤʫʥʽʢʘʮʽʾ ð ʧʨʦʻʢʪʫʚʘʥʥʷ ʡ ʨʦʟʚʠʪʦʢ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝ-
ʨʝʞ: ʤʦʙʽʣʴʥʠʭ, ʩʫʧʫʪʥʠʢʦʚʠʭ, ʽʥʪʝʨʥʝʪ-ʧʨʦʚʘʡʜʝʨʩʴʢʠʭ ʽ ʛʣʦʙʘʣʴʥʠʭ ʩʠʩ-
ʪʝʤ ʟʚôʷʟʢʫ. 

- ʇʨʦʤʠʩʣʦʚʠʡ ʜʠʟʘʡʥ ð ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʜʫʢʮʽʾ ʪʘ ʧʨʦʤʠʩʣʦʚʠʭ ʩʠʩ-
ʪʝʤ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʤʦʛ ʜʦ ʝʨʛʦʥʦʤʽʢʠ, ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ, ʚʠʧʨʦʙʫʚʘʥʴ 
ʽ ʥʘʜʽʡʥʦʩʪʽ. 

- ɽʢʦʣʦʛʽʷ ʪʘ ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ð ʧʨʦʻʢʪʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʟʙʘʣʘʥʩʦʚʘ-
ʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʜʦʚʢʽʣʣʷʤ, ʧʨʦʛʨʘʤ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦ-
ʩʪʽ ʪʘ ʩʪʨʘʪʝʛʽʡ ʧʝʨʝʭʦʜʫ ʜʦ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ. 



 

- ʋʧʨʘʚʣʽʥʥʷ ʧʨʦʻʢʪʘʤʠ ð ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʧʣʘ-
ʥʫʚʘʥʥʷ, ʢʦʦʨʜʠʥʘʮʽʾ ʨʝʩʫʨʩʽʚ, ʢʦʥʪʨʦʣʶ ʧʦʩʪʘʯʘʥʴ, ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʪʘ 
ʨʝʘʣʽʟʘʮʽʾ ʩʢʣʘʜʥʠʭ ʽʥʞʝʥʝʨʥʠʭ ʧʨʦʻʢʪʽʚ. 

- ʅʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ð ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʉɯ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʪʘ 
ʘʥʘʣʽʟʫ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʫ ʩʬʝʨʘʭ ʽʥʞʝʥʝʨʽʾ, ʢʦʤʧôʶʪʝʨʥʠʭ ʽ ʩʦʮʽʘʣʴʥʠʭ ʥʘʫʢ, 
ʙʽʦʤʝʜʠʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

 
ɿʨʫʯʥʠʤ ʩʧʦʩʦʙʦʤ ʚʠʟʥʘʯʝʥʥʷ ʩʬʝʨʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʉɯ ʚ ʽʥʞʝʥʝʨʽʾ ʪʘ 

ʫʧʨʘʚʣʽʥʥʽ ʻ ʨʦʟʨʦʙʢʘ ʜʽʘʛʨʘʤʠ ɺʝʥʥʘ.  
ʅʘ ʨʠʩʫʥʢʫ 2.2 ʧʦʜʘʥʦ ʩʭʝʤʫ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ ʩʠʩʪʝʤʥʠʤ ʽʥʞʠʥʽʨʠ-

ʥʛʦʤ (ʉɯ), ʧʨʦʮʝʩʘʤʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʪʘ ʜʽʷʣʴʥʽʩʪʶ ʟ ʫʧʨʘʚʣʽʥʥʷ 
ʧʨʦʻʢʪʘʤʠ/ʩʠʩʪʝʤʘʤʠ 6. 

ɼʦ ʩʬʝʨʠ ʬʫʥʢʮʽʡ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʘʥʘʣʽʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʉɯ ʥʘʣʝ-
ʞʘʪʴ, ʟʦʢʨʝʤʘ, ʦʮʽʥʢʘ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʘʨʽʘʥʪʽʚ ʚʠʨʦʙʥʠʮʪʚʘ, ʚʠʧʨʦʙʫ-
ʚʘʥʴ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʠʩʪʝʤʠ. ʅʘʪʦʤʽʩʪʴ ʪʘʢʽ ʧʨʘʢʪʠʯʥʽ ʜʽʾ, ʷʢ ʟʘʤʦʚʣʝʥʥʷ 
ʪʘ ʤʦʥʪʘʞ ʦʙʣʘʜʥʘʥʥʷ ʚʠʨʦʙʥʠʯʦʾ ʣʽʥʽʾ ʯʠ ʡʦʛʦ ʙʝʟʧʦʩʝʨʝʜʥʻ ʚʠʢʦʨʠʩ-
ʪʘʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ, ʭʦʯʘ ʡ ʤʘʶʪʴ ʟʥʘʯʝʥʥʷ ʜʣʷ ʟʘʛʘʣʴʥʦʛʦ ʢʦʥʪʝʢʩʪʫ 
ʧʨʦʻʢʪʫ ʪʘ ʚʨʘʭʦʚʫʶʪʴʩʷ ʟ ʧʦʛʣʷʜʫ ʝʢʦʣʦʛʽʯʥʠʭ ʪʘ ʩʠʩʪʝʤʥʠʭ ʥʘʩʣʽʜʢʽʚ, ʥʝ 
ʚʽʜʥʦʩʷʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʦ ʟʘʚʜʘʥʴ ʉɯ. 

ɺʦʜʥʦʯʘʩ ʽʥʞʝʥʝʨʽʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʚʢʣʶʯʘʻ ʦʢʨʝʤʽ ʘʩʧʝʢʪʠ 
ʽʥʪʝʛʨʘʮʽʾ ʪʘ ʚʚʝʜʝʥʥʷ ʚ ʜʽʶ ʥʝ ʣʠʰʝ ʘʧʘʨʘʪʥʦʾ ʯʘʩʪʠʥʠ, ʘ ʡ ʢʦʤʧʦʥʝʥʪʽʚ, 
ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʟʦʢʨʝʤʘ ʤʝʪʦʜʽʚ ʡʦʛʦ ʨʦʟʨʦʙ-
ʣʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʚʠʨʦʙʥʠʯʝ ʩʝʨʝʜʦʚʠʱʝ. 

 
ʈʠʩʫʥʦʢ 2.2 - ʄʝʞʽ ʩʠʩʪʝʤʥʦʛʦ ʽʥʞʠʥʽʨʠʥʛʫ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤ ʪʘ 

ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʻʢʪʘʤʠ/ʩʠʩʪʝʤʘʤʠ 1, 2  
 
ʋʯʘʩʥʠʢʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʩʠʩʪʝʤʠ ʪʘ ʾʭ ʚʟʘʻʤʦʟʚôʷʟʢʠ. 
ɾʠʪʪʻʚʠʡ ʮʠʢʣ ʧʨʦʻʢʪʫ ʩʠʩʪʝʤʥʦʛʦ ʽʥʞʠʥʽʨʠʥʛʫ (ʉɯ) ʧʝʨʝʜʙʘʯʘʻ ʚʟʘ-

ʻʤʦʜʽʶ ʪʨʴʦʭ ʢʣʶʯʦʚʠʭ ʩʢʣʘʜʦʚʠʭ: 



 

- ʘʛʝʥʪʽʚ ð ʩʫʙôʻʢʪʽʚ ʘʙʦ ʦʙôʻʢʪʽʚ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʜʽʾ ʯʠ ʚʟʘʻʤʦʜʽʶʪʴ ʤʽʞ 
ʩʦʙʦʶ ʪʘ ʟ ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ; 

- ʜʽʡ (ʧʨʦʮʝʩʽʚ) ð ʦʧʝʨʘʮʽʡ, ʱʦ ʟʜʽʡʩʥʶʶʪʴʩʷ ʘʛʝʥʪʘʤʠ ʚ ʤʝʞʘʭ ʧʨʦʻ-
ʢʪʫ; 

- ʘʨʪʝʬʘʢʪʽʚ ð ʤʘʪʝʨʽʘʣʴʥʠʭ ʘʙʦ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʩʪʚʦʨʝʥʠʭ 
ʯʠ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ. 

ʅʘ ʨʠʩʫʥʢʫ 2.3 ʧʨʝʜʩʪʘʚʣʝʥʦ ʫʟʘʛʘʣʴʥʝʥʫ ʤʦʜʝʣʴ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ 
ʦʩʥʦʚʥʠʭ ʘʛʝʥʪʽʚ, ʪʠʧʦʚʽ ʚʠʜʠ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʘʨʪʝʬʘʢʪʠ, ʱʦ ʬʦʨʤʫʶʪʴʩʷ 
ʫʧʨʦʜʦʚʞ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʉɯ ʚ ʢʦʥʪʝʢʩʪʽ ʧʨʦʻʢʪʫ ʟʽ ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ 
ʽʥʞʝʥʝʨʥʦʾ ʩʠʩʪʝʤʠ 1, 2. 

 

 
ʈʠʩʫʥʦʢ. 2.3 - ʂʦʥʪʝʢʩʪ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʻʢʪʫ ʉɯ ʪʘ ʽʥʞʝʥʝʨʥʦʾ ʩʠ-

ʩʪʝʤʠ: ʧʦʚ'ʷʟʘʥʽ ʘʛʝʥʪʠ, ʜʽʾ ʪʘ ʘʨʪʝʬʘʢʪʠ 1, 2  
 
ɸʧʘʨʘʪʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʠ (ɸɿ) ʦʭʦʧʣʶʻ ʬʽʟʠʯʥʽ ʢʦʤʧʦʥʝʥʪʠ, 

ʷʢʽ ʬʦʨʤʫʶʪʴ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʢʦʤʧôʶʪʝʨʥʦʾ ʘʙʦ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʠʩʪʝʤʠ. ɼʦ 
ʥʴʦʛʦ ʥʘʣʝʞʘʪʴ ʧʨʦʮʝʩʦʨʠ, ʤʦʜʫʣʽ ʧʘʤôʷʪʽ, ʧʨʠʩʪʨʦʾ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ, ʽʥ-
ʪʝʨʬʝʡʩʠ ʚʚʝʜʝʥʥʷ/ʚʠʚʝʜʝʥʥʷ, ʤʝʨʝʞʝʚʽ ʝʣʝʤʝʥʪʠ ʪʘ ʽʥʰʽ ʝʣʝʢʪʨʦʥʥʽ ʡ 
ʤʝʭʘʥʽʯʥʽ ʩʢʣʘʜʦʚʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ. 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʠ (ʇɿ) ʦʭʦʧʣʶʻ ʧʨʦʛʨʘʤʥʽ ʢʦʤʧʦʥʝ-
ʥʪʠ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʘʧʘʨʘʪʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʽ ʢʦʦʨʜʠʥʘʮʽʾ 
ʨʦʙʦʪʠ ʚʩʽʻʾ ʩʠʩʪʝʤʠ. ʉʶʜʠ ʚʽʜʥʦʩʷʪʴʩʷ ʦʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠ, ʫʪʠʣʽʪʠ, ʜʨʘʡ-
ʚʝʨʠ ʡ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʧʨʦʛʨʘʤʠ, ʷʢʽ ʨʝʘʣʽʟʫʶʪʴ ʫʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʘʤʠ, 
ʧʣʘʥʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ, ʦʙʨʦʙʢʫ ʦʧʝʨʘʮʽʡ ʚʚʝʜʝʥʥʷ/ʚʠʚʝʜʝʥʥʷ, ʟʘʭʠʩʪ ʜʘ-
ʥʠʭ ʽ ʚʟʘʻʤʦʜʽʶ ʟ ʢʦʨʠʩʪʫʚʘʯʝʤ. 

ʉʠʩʪʝʤʥʠʡ ʢʦʥʪʨʦʣʝʨ ʚʚʝʜʝʥʥʷ/ʚʠʚʝʜʝʥʥʷ ð ʮʝ ʦʢʨʝʤʠʡ ʤʦʜʫʣʴ 
ʘʙʦ ʢʦʤʧʦʥʝʥʪ, ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʟʘ ʦʙʨʦʙʢʫ ʦʧʝʨʘʮʽʡ ʚʚʝʜʝʥʥʷ ʪʘ ʚʠʚʝ-
ʜʝʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʫʟʛʦʜʞʝʥʫ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʘʧʘʨʘʪʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ 
ʪʘ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʩʠʩʪʝʤʠ. 

ʉʠʩʪʝʤʥʠʡ ʢʦʥʪʨʦʣʝʨ ʚʚʝʜʝʥʥʷ/ʚʠʚʝʜʝʥʥʷ (I/O Controller) ʟʘʙʝʟʧʝ-
ʯʫʻ ʦʙʨʦʙʢʫ ʜʘʥʠʭ ʤʽʞ ʮʝʥʪʨʘʣʴʥʠʤ ʧʨʦʮʝʩʦʨʦʤ (CPU) ʪʘ ʟʦʚʥʽʰʥʽʤʠ ʧʨʠ-
ʩʪʨʦʷʤʠ ʘʙʦ ʽʥʪʝʨʬʝʡʩʘʤʠ. ɺʽʥ ʢʝʨʫʻ ʧʦʪʦʢʘʤʠ ʜʘʥʠʭ ʜʦ ʧʨʠʩʪʨʦʾʚ 



 

ʚʚʝʜʝʥʥʷ (ʢʣʘʚʽʘʪʫʨʠ, ʤʠʰʽ, ʜʘʪʯʠʢʠ) ʪʘ ʧʨʠʩʪʨʦʾʚ ʚʠʚʝʜʝʥʥʷ (ʜʠʩʧʣʝʾ, 
ʧʨʠʥʪʝʨʠ, ʚʠʢʦʥʘʚʯʽ ʤʝʭʘʥʽʟʤʠ), ʘ ʪʘʢʦʞ ʤʦʞʝ ʧʽʜʪʨʠʤʫʚʘʪʠ ʟʚôʷʟʦʢ ʽʟ ʟʦ-
ʚʥʽʰʥʽʤʠ ʩʠʩʪʝʤʘʤʠ ʯʠ ʤʝʨʝʞʘʤʠ. 

ɯʥʢʨʝʤʝʥʪʥʘ ʨʦʟʨʦʙʢʘ ʩʠʩʪʝʤʠ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʽʪʝʨʘʮʽʡʥʦʤʫ ʧʽʜʭʦʜʽ, 
ʭʘʨʘʢʪʝʨʥʦʤʫ ʜʣʷ ʩʠʩʪʝʤʥʦʛʦ ʽʥʞʠʥʽʨʠʥʛʫ ʪʘ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟ-
ʧʝʯʝʥʥʷ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʥʝʚʝʣʠʢʠʤʠ ʢʝʨʦʚʘ-
ʥʠʤʠ ʢʨʦʢʘʤʠ (ʽʪʝʨʘʮʽʷʤʠ), ʜʝ ʢʦʞʝʥ ʢʨʦʢ ʜʦʜʘʻ ʘʙʦ ʨʦʟʰʠʨʶʻ ʬʫʥʢʮʽʦʥʘ-
ʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ. 

ʆʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʽʥʢʨʝʤʝʥʪʥʦʾ ʤʦʜʝʣʽ: 

- ʧʦʩʪʫʧʦʚʝ ʥʘʨʦʱʫʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ; 

- ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʨʘʥʥʴʦʛʦ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ ʚʽʜ ʢʦʨʠʩʪʫʚʘʯʽʚ 
ʽ ʩʪʝʡʢʭʦʣʜʝʨʽʚ; 

- ʘʜʘʧʪʠʚʥʽʩʪʴ ʜʦ ʟʤʽʥʥʠʭ ʚʠʤʦʛ ʽ ʧʨʽʦʨʠʪʝʪʽʚ; 

- ʟʥʠʞʝʥʥʷ ʨʠʟʠʢʽʚ ʟʘ ʨʘʭʫʥʦʢ ʨʝʛʫʣʷʨʥʦʾ ʧʝʨʝʚʽʨʢʠ ʧʨʦʤʽʞʥʠʭ ʨʝʟʫʣʴ-
ʪʘʪʽʚ. 

ʄʝʪʘ ʮʴʦʛʦ ʧʽʜʭʦʜʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʥʘ ʨʝʛʫʣʷʨʥʠʭ ʝʪʘʧʘʭ ʟʘʙʝʟ-
ʧʝʯʫʚʘʪʠ ʢʦʨʠʩʥʽ ʜʦʧʦʚʥʝʥʥʷ ʜʦ ʩʠʩʪʝʤʠ, ʧʽʜʚʠʱʫʶʯʠ ʾʾ ʮʽʥʥʽʩʪʴ ʜʣʷ ʢʽʥ-
ʮʝʚʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ ʩʪʚʦʨʶʶʯʠ ʫʤʦʚʠ ʜʣʷ ʩʚʦʻʯʘʩʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʥʝʜʦ-
ʣʽʢʽʚ. 

ʂʦʣʠ ʨʦʟʨʦʙʥʠʢʽʚ ʧʨʦʩʷʪʴ çʨʦʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʠʡ ʢʨʦʢ ʩʠʩʪʝʤʠè, ʮʝ 
ʦʟʥʘʯʘʻ ʧʨʦʜʦʚʞʝʥʥʷ ʨʦʙʦʪʠ ʥʘʜ ʾʾ ʫʜʦʩʢʦʥʘʣʝʥʥʷʤ: ʜʦʜʘʚʘʥʥʷ ʥʦʚʠʭ 
ʬʫʥʢʮʽʡ, ʦʧʪʠʤʽʟʘʮʽʷ ʥʘʷʚʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʫʩʫʥʝʥʥʷ ʧʦʤʠʣʦʢ ʪʘ ʚʠʧʫʩʢ 
ʦʥʦʚʣʝʥʦʾ ʚʝʨʩʽʾ, ʷʢʘ ʩʪʚʦʨʶʻ ʜʦʜʘʪʢʦʚʫ ʮʽʥʥʽʩʪʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʧʝʨʝʜ-
ʥʽʤ ʧʨʠʨʦʩʪʦʤ. 

ʋʧʨʦʜʦʚʞ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʻʢʪʫ ʢʣʶʯʦʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʘʛʝʥʪʠ, 
ʱʦ ʟʤʽʥʶʶʪʴ ʩʪʘʥ ʽʥʞʝʥʝʨʥʦʾ ʩʠʩʪʝʤʠ. ʅʘ ʨʠʩʫʥʢʫ 2.3 ʫ ʣʽʚʽʡ ʢʦʣʦʥʮʽ ʚʽʜʦ-
ʙʨʘʞʝʥʽ ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ: ʚʠʟʥʘʯʝʥʥʷ ʩʠʩʪʝʤʠ, ʧʦʯʘʪʢʦʚʠʡ 
ʨʦʟʚʠʪʦʢ ʦʧʝʨʘʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʝʢʩʧʣʫʘʪʘʮʽʷ ʪʘ ʚʠʚʝʜʝʥʥʷ ʟ ʝʢʩʧʣʫ-
ʘʪʘʮʽʾ. ɼʦ ʩʝʨʝʜʦʚʠʱʘ ʧʨʦʻʢʪʫ ʚʭʦʜʷʪʴ ʪʘʢʽ ʘʛʝʥʪʠ, ʷʢ ʩʠʩʪʝʤʥʽ ʽʥʞʝʥʝʨʠ, 
ʩʠʩʪʝʤʥʽ ʨʦʟʨʦʙʥʠʢʠ ʪʘ ʟʦʚʥʽʰʥʽ ʦʨʛʘʥʠ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʻʢʪʦʤ. 

ʋ ʢʦʥʪʝʢʩʪʽ ʢʝʨʫʚʘʥʥʷ ʟʤʽʥʘʤʠ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʟʘʮʽʢʘʚʣʝʥʽ 
ʩʪʦʨʦʥʠ (ʢʦʨʠʩʪʫʚʘʯʽ, ʚʣʘʩʥʠʢʠ), ʷʢʽ ʤʦʞʫʪʴ ʽʥʽʮʽʶʚʘʪʠ ʟʤʽʥʠ. ʊʘʢʽ ʧʨʦʧʦ-
ʟʠʮʽʾ ʧʦʪʨʝʙʫʶʪʴ ʫʟʛʦʜʞʝʥʥʷ ʽʟ ʨʦʟʨʦʙʥʠʢʘʤʠ ʩʠʩʪʝʤʠ, ʘ ʧʦʩʝʨʝʜʥʠʮʴʢʫ 
ʬʫʥʢʮʽʶ ʚʠʢʦʥʫʶʪʴ ʩʠʩʪʝʤʥʽ ʽʥʞʝʥʝʨʠ. ʇʨʦʮʝʩ ʧʝʨʝʜʙʘʯʘʻ ʧʝʨʝʛʦʚʦʨʠ, ʫ 
ʷʢʠʭ ʚʨʘʭʦʚʫʻʪʴʩʷ ʚʟʘʻʤʦʟʘʣʝʞʥʽʩʪʴ ʽʥʽʮʽʘʪʠʚ ʽ ʟʫʩʪʨʽʯʥʠʭ ʨʽʰʝʥʴ ʰʣʷʭʦʤ 
ʜʚʦʩʪʦʨʦʥʥʴʦʾ ʢʦʤʫʥʽʢʘʮʽʾ. 

ɼʽʘʛʨʘʤʘ çʘʛʝʥʪ ï ʜʽʷʣʴʥʽʩʪʴ ï ʘʨʪʝʬʘʢʪè ʥʘʦʯʥʦ ʽʣʶʩʪʨʫʻ ʩʢʣʘʜʥʽ 
ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ. ʅʘʧʨʠʢʣʘʜ, ʟʘʮʽʢʘʚʣʝʥʽ ʩʪʦʨʦʥʠ ʤʦʞʫʪʴ ʽʥʽʮʽʶ-
ʚʘʪʠ ʟʤʽʥʠ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʟʦʚʥʽʰʥʽ ʟʙʦʾ ʯʠ ʢʦʥʢʫʨʝʥʪʥʽ ʟʘʛʨʦʟʠ. ʎʽ ʧʨʦʧʦʟʠ-
ʮʽʾ ʦʙʛʦʚʦʨʶʶʪʴʩʷ ʡ ʘʥʘʣʽʟʫʶʪʴʩʷ ʫ ʩʧʽʚʧʨʘʮʽ ʟ ʨʦʟʨʦʙʥʠʢʘʤʠ, ʘ ʩʠʩʪʝʤʥʽ 
ʽʥʞʝʥʝʨʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʙʽʨ ʦʧʪʠʤʘʣʴʥʠʭ ʽ ʚʟʘʻʤʦʚʠʛʽʜʥʠʭ ʨʽʰʝʥʴ. 
  



 

ɽʣʝʢʪʨʦʪʝʭʥʽʯʥʠʡ ʽʥʞʠʥʽʨʠʥʛ  
ɽʣʝʢʪʨʦʪʝʭʥʽʯʥʠʡ ʽʥʞʠʥʽʨʠʥʛ ð ʮʝ ʛʘʣʫʟʴ ʽʥʞʠʥʽʨʠʥʛʫ, ʟʦʩʝʨʝʜʞʝʥʘ 

ʥʘ ʨʦʟʨʦʙʣʝʥʥʽ, ʧʨʦʻʢʪʫʚʘʥʥʽ, ʚʠʛʦʪʦʚʣʝʥʥʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʝʣʝʢʪʨʦʪʝʭʥʽ-
ʯʥʠʭ ʩʠʩʪʝʤ, ʧʨʠʩʪʨʦʾʚ ʽ ʦʙʣʘʜʥʘʥʥʷ. 

ʉʬʝʨʘ ʜʽʷʣʴʥʦʩʪʽ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʛʦ ʽʥʞʠʥʽʨʠʥʛʫ ʦʭʦʧʣʶʻ: 

- ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʣʝʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ ʩʠʩʪʝʤ ʽ ʤʝʨʝʞ 
(ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ, ʧʝʨʝʜʘʯʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʦʩʚʽʪʣʝʥʥʷ, ʩʠʩʪʝʤʠ ʘʚʪʦ-
ʤʘʪʠʟʦʚʘʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʪʘ ʙʝʟʧʝʢʠ); 

- ʚʠʛʦʪʦʚʣʝʥʥʷ ʡ ʤʦʥʪʘʞ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ (ʛʝʥʝ-
ʨʘʪʦʨʠ, ʪʨʘʥʩʬʦʨʤʘʪʦʨʠ, ʨʦʟʧʦʜʽʣʴʯʽ ʧʨʠʩʪʨʦʾ, ʱʠʪʠ ʫʧʨʘʚʣʽʥʥʷ, ʢʘʙʝʣʴʥʽ 
ʩʠʩʪʝʤʠ); 

- ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʤʦʜʝʨʥʽʟʘʮʽʶ ʪʘ ʨʝʤʦʥʪ ʝʣʝʢʪʨʦʪʝʭ-
ʥʽʯʥʠʭ ʫʩʪʘʥʦʚʦʢ; 

- ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʽʥʪʝʛʨʘʮʽʶ 
ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ; 

- ʚʠʢʦʥʘʥʥʷ ʽʥʞʝʥʝʨʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʽ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ ʜʣʷ ʟʘ-
ʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ, ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʩʪʘʣʦʩʪʽ ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ. 

ɽʣʝʢʪʨʦʪʝʭʥʽʯʥʠʡ ʽʥʞʠʥʽʨʠʥʛ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʙʘʛʘʪʴʦʭ ʛʘ-
ʣʫʟʝʡ ð ʝʥʝʨʛʝʪʠʢʠ, ʙʫʜʽʚʥʠʮʪʚʘ, ʘʚʪʦʤʦʙʽʣʝʙʫʜʫʚʘʥʥʷ, ʚʠʨʦʙʥʠʮʪʚʘ 
ʝʣʝʢʪʨʦʥʽʢʠ ʪʦʱʦ. 

 
ʇʨʦʻʢʪʫʚʘʥʥʷ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʝʣʝʢʪʨʦʦʩʚʽʪʣʝʥʥʷ ʟʜʽʡʩʥʶ-

ʻʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʤʦʛ ʽ ʧʦʪʨʝʙ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʚʢʣʶʯʘʻ: ʚʠʟʥʘʯʝʥʥʷ 
ʥʝʦʙʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʦʩʚʽʪʣʝʥʥʷ ʡ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ, ʨʦʟʨʘʭʫʥʦʢ ʥʘʚʘʥ-
ʪʘʞʝʥʴ, ʚʠʙʽʨ ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʠʩʪʨʦʾʚ ʽ ʢʦʤʧʦʥʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʣʝʥʥʷ 
ʩʭʝʤ ʽ ʤʝʨʝʞ ʞʠʚʣʝʥʥʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʨʝʨʚʥʦʩʪʽ ʧʦʜʘʯʽ ʝʣʝʢʪʨʦ-
ʝʥʝʨʛʽʾ. 

ʂʣʶʯʦʚʠʤʠ ʘʩʧʝʢʪʘʤʠ ʧʨʦʻʢʪʫʚʘʥʥʷ ʻ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʥʘʜʽʡʥʽʩʪʴ ʪʘ 
ʙʝʟʧʝʢʘ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ. ɺʦʥʠ ʜʦʩʷʛʘʶʪʴʩʷ ʰʣʷʭʦʤ ʜʦʪʨʠʤʘʥʥʷ 
ʩʪʘʥʜʘʨʪʽʚ ʽ ʥʦʨʤʘʪʠʚʽʚ, ʚʠʢʦʥʘʥʥʷ ʽʥʞʝʥʝʨʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ, ʚʧʨʦʚʘ-
ʜʞʝʥʥʷ ʟʘʭʦʜʽʚ ʟʘʭʠʩʪʫ, ʨʝʟʝʨʚʫʚʘʥʥʷ ʪʘ ʟʘʟʝʤʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩ-
ʪʘʥʥʷ ʷʢʽʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʩʫʯʘʩʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. 

ɽʣʝʢʪʨʦʪʝʭʥʽʯʥʠʡ ʽʥʞʠʥʽʨʠʥʛ ʪʘʢʦʞ ʦʭʦʧʣʶʻ ʧʠʪʘʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠ-
ʚʥʦʩʪʽ ʪʘ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʽʥʪʝʛʨʘʮʽʶ ʝʥʝʨʛʦʦʱʘʜʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʚʽʜʥʦʚʣʶʚʘʥʠʭ 
ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ʘ ʪʘʢʦʞ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʜʣʷ ʜʦʪʨʠʤʘʥʥʷ 
ʝʢʦʣʦʛʽʯʥʠʭ ʩʪʘʥʜʘʨʪʽʚ. 

ʇʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʧʨʦʻʢʪʽʚ ʩʠʣʦʚʦʛʦ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ ʥʝʦʙʭʽʜʥʦ 
ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʢʦʤʧʣʝʢʩʫ ʚʠʤʦʛ, ʷʢʽ ʛʘʨʘʥʪʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʥʘʜʽʡʥʽʩʪʴ 
ʽ ʙʝʟʧʝʢʫ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ. ʆʩʥʦʚʥʽ ʟ ʥʠʭ: 

- ɹʝʟʧʝʢʘ ï ʧʨʦʻʢʪʫʚʘʥʥʷ ʤʘʻ ʚʨʘʭʦʚʫʚʘʪʠ ʟʘʭʠʩʪ ʦʙʣʘʜʥʘʥʥʷ, 
ʧʝʨʩʦʥʘʣʫ ʪʘ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʎʝ ʧʝʨʝʜʙʘʯʘʻ ʧʨʘʚʠʣʴʥʠʡ ʚʠʙʽʨ ʟʘʭʠʩʥʠʭ 
ʧʨʠʩʪʨʦʾʚ, ʦʨʛʘʥʽʟʘʮʽʶ ʟʘʟʝʤʣʝʥʥʷ, ʥʘʜʽʡʥʫ ʽʟʦʣʷʮʽʶ ʪʘ ʩʫʚʦʨʝ ʜʦʪʨʠ-
ʤʘʥʥʷ ʧʨʘʚʠʣ ʝʣʝʢʪʨʦʙʝʟʧʝʢʠ. 



 

- ʅʘʜʽʡʥʽʩʪʴ ʽ ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʞʠʚʣʝʥʥʷ ï ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʨʘʚʠ-
ʣʴʥʠʤ ʨʦʟʨʘʭʫʥʢʦʤ ʥʘʚʘʥʪʘʞʝʥʴ, ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʷʢʽʩʥʠʭ ʽ ʧʝʨʝʚʽʨʝʥʠʭ 
ʢʦʤʧʦʥʝʥʪʽʚ, ʥʘʷʚʥʽʩʪʶ ʨʝʟʝʨʚʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʤʦʞʣʠʚʽʩʪʶ ʦʧʝʨʘʪʠʚʥʦʛʦ 
ʨʝʤʦʥʪʫ. 

- ɽʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ï ʜʦʩʷʛʘʻʪʴʩʷ ʦʧʪʠʤʘʣʴʥʠʤ ʚʠʢʦʨʠʩʪʘʥ-
ʥʷʤ ʝʣʝʢʪʨʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʯʝʨʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, 
ʟʥʠʞʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʚʪʨʘʪ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʪʝʭʥʦʣʦ-
ʛʽʡ ʽ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷʤ. 

- ɿʨʫʯʥʽʩʪʴ ʽ ʙʝʟʧʝʯʥʽʩʪʴ ʝʢʩʧʣʫʘʪʘʮʽʾ ï ʩʠʩʪʝʤʘ ʤʘʻ ʙʫʪʠ ʟʨʦʟʫ-
ʤʽʣʦʶ ʚ ʫʧʨʘʚʣʽʥʥʽ, ʜʦʩʪʫʧʥʦʶ ʜʣʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʙʝʟʧʝʯʥʦʶ ʫ ʚʠʢʦ-
ʨʠʩʪʘʥʥʽ. 

- ɺʽʜʧʦʚʽʜʥʽʩʪʴ ʩʪʘʥʜʘʨʪʘʤ ʽ ʥʦʨʤʘʤ ï ʦʙʣʘʜʥʘʥʥʷ ʧʦʚʠʥʥʦ ʚʽʜ-
ʧʦʚʽʜʘʪʠ ʯʠʥʥʠʤ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʤ ʩʪʘʥʜʘʨʪʘʤ ʪʘ ʥʦʨʤʘʪʠʚʥʠʤ ʜʦʢʫʤʝʥ-
ʪʘʤ, ʱʦ ʨʝʛʣʘʤʝʥʪʫʶʪʴ ʷʢʽʩʪʴ, ʥʘʜʽʡʥʽʩʪʴ ʽ ʙʝʟʧʝʢʫ. 

- ɽʢʦʥʦʤʽʯʥʘ ʜʦʮʽʣʴʥʽʩʪʴ ï ʧʝʨʝʜʙʘʯʘʻ ʤʽʥʽʤʽʟʘʮʽʶ ʚʠʪʨʘʪ ʥʘ 
ʧʨʠʜʙʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ, ʡʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʶ, ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ 
ʨʝʤʦʥʪ. 

ɼʦʪʨʠʤʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʚʠʤʦʛ ʟʘʙʝʟʧʝʯʫʻ ʦʧʪʠʤʘʣʴʥʫ ʨʦʙʦʪʫ ʩʠʣʦ-
ʚʦʛʦ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ, ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʡʦʛʦ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʥʘʜʽʡʥʦ-
ʩʪʽ ʪʘ ʜʦʚʛʦʚʽʯʥʦʩʪʽ. 

ʊʝʭʥʽʯʥʝ ʟʘʚʜʘʥʥʷ (ʊɿ) ʧʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ ʩʠʣʦʚʦʛʦ ʝʣʝʢʪʨʦʦʙʣʘʜ-
ʥʘʥʥʷ ʚʠʟʥʘʯʘʻ ʢʣʶʯʦʚʽ ʚʠʤʦʛʠ ʪʘ ʧʘʨʘʤʝʪʨʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʫʩʧʽʰʥʦʾ ʨʝ-
ʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʫ. ʇʦʯʘʪʢʦʚʠʡ ʝʪʘʧ ʨʦʙʦʪʠ ʚʢʣʶʯʘʻ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʫʤʦ-
ʚʘʤʠ ʙʫʜʽʚʝʣʴʥʠʭ ʩʧʦʨʫʜ, ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʪʘ ʤʝʭʘʥʽʯʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ, ʱʦ 
ʩʪʘʥʦʚʣʷʪʴ ʧʦʪʝʥʮʽʡʥʽ ʩʢʣʘʜʦʚʽ ʤʘʡʙʫʪʥʴʦʾ ʩʠʩʪʝʤʠ. 

ʋ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʧʨʦʻʢʪʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʊɿ ʦʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ ʚʠ-
ʨʽʰʫʶʪʴʩʷ ʫ ʪʘʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: 

- ʈʦʟʨʘʭʫʥʦʢ ʽ ʚʠʙʽʨ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ. 
ɻʦʣʦʚʥʘ ʤʝʪʘ ï ʚʠʟʥʘʯʠʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʩʢʣʘʜ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʚʽʜ-

ʧʦʚʽʜʘʻ ʟʘʜʘʥʠʤ ʚʠʤʦʛʘʤ ʱʦʜʦ ʧʦʪʫʞʥʦʩʪʽ, ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ, ʥʘʜʽʡʥʦʩʪʽ, 
ʝʢʦʥʦʤʽʯʥʦʩʪʽ ʪʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʦʙʠʨʘʶʪʴʩʷ ʝʣʝʢʪ-
ʨʦʜʚʠʛʫʥʠ, ʧʝʨʝʪʚʦʨʶʚʘʯʽ, ʢʦʤʫʪʘʮʽʡʥʽ ʘʧʘʨʘʪʠ ʪʘ ʽʥʰʽ ʢʦʤʧʦʥʝʥʪʠ ʩʠʩ-
ʪʝʤʠ. 

- ɺʠʙʽʨ ʨʦʟʧʦʜʽʣʴʥʠʭ ʤʝʨʝʞ ʽ ʤʝʨʝʞ ʞʠʚʣʝʥʥʷ. 
ɺʠʟʥʘʯʘʻʪʴʩʷ ʩʪʨʫʢʪʫʨʘ ʪʘ ʧʘʨʘʤʝʪʨʠ ʝʣʝʢʪʨʠʯʥʠʭ ʤʝʨʝʞ, ʦʙʠʨʘ-

ʶʪʴʩʷ ʢʘʙʝʣʴʥʽ ʩʠʩʪʝʤʠ, ʧʨʠʩʪʨʦʾ ʟʘʭʠʩʪʫ, ʚʠʤʠʢʘʯʽ, ʨʦʟʧʦʜʽʣʴʯʽ ʱʠʪʠ ʪʘ 
ʽʥʰʽ ʝʣʝʤʝʥʪʠ. ɿʘʚʜʘʥʥʷʤ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʝʣʝʢ-
ʪʨʦʝʥʝʨʛʽʾ, ʙʝʟʧʝʢʠ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʞʠʚʣʝʥʥʷ ʫ ʨʦʙʦʯʠʭ ʫʤʦʚʘʭ. 

- ɺʠʙʽʨ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʢʝʨʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦ-
ʮʝʩʘʤʠ. 

ʌʦʨʤʫʻʪʴʩʷ ʨʽʰʝʥʥʷ ʱʦʜʦ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʢʝʨʫʚʘʥʥʷ, ʱʦ ʟʘ-
ʙʝʟʧʝʯʫʶʪʴ ʢʦʥʪʨʦʣʴ ʽ ʫʧʨʘʚʣʽʥʥʷ ʨʦʙʦʪʦʶ ʦʙʣʘʜʥʘʥʥʷ: ʩʠʩʪʝʤʠ ʦʩʚʽʪ-
ʣʝʥʥʷ, ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ, ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʢʝʨʫʚʘʥʥʷ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷʤ 



 

ʪʦʱʦ. ɺʠʙʽʨ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʤʦʛʘʭ ʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ, ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ 
ʙʝʟʧʝʢʠ. 

- ʇʨʠʡʥʷʪʪʷ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʨʽʰʝʥʴ. 
ʈʦʟʨʦʙʣʷʶʪʴʩʷ ʜʝʪʘʣʴʥʽ ʧʨʦʻʢʪʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ, ʤʦʥ-

ʪʘʞʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʘ ʝʣʝʢʪʨʠʯʥʠʭ ʤʝʨʝʞ. ɺʨʘʭʦʚʫʶʪʴʩʷ ʚʠʤʦʛʠ ʜʦ ʧʨʦ-
ʩʪʦʨʦʚʦʾ ʦʨʛʘʥʽʟʘʮʽʾ, ʝʣʝʢʪʨʦʙʝʟʧʝʢʠ, ʟʨʫʯʥʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʥʘʜʽʡ-
ʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʻʢʪʫʚʘʥʥʷ ʩʠʣʦʚʦʛʦ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ ʻ ʧʦʩʣʽʜʦ-
ʚʥʠʤ ʧʨʦʮʝʩʦʤ, ʱʦ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʨʦʟʨʘʭʫʥʢʽʚ ʽ ʚʠʙʦʨʫ ʦʙʣʘʜʥʘʥʥʷ, ʧʨʦ-
ʜʦʚʞʫʻʪʴʩʷ ʧʨʦʻʢʪʫʚʘʥʥʷʤ ʤʝʨʝʞ ʪʘ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʽ ʟʘʚʝʨʰʫʻʪʴʩʷ 
ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ ʨʽʰʝʥʥʷʤʠ ʱʦʜʦ ʤʦʥʪʘʞʫ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʫʻ ʩʪʚʦ-
ʨʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ, ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʪʘ ʙʝʟʧʝʯʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ 
ʪʝʭʥʽʯʥʠʤ ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤ ʚʠʤʦʛʘʤ ʧʨʦʻʢʪʫ. 

 
ɯʥʞʠʥʽʨʠʥʛ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʭ  ʩʠʩʪʝʤ  
ɯʥʞʠʥʽʨʠʥʛ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʭ ʩʠʩʪʝʤ ʦʭʦʧʣʶʻ ʩʫʢʫʧʥʽʩʪʴ ʧʨʦʬʝʩʽʡ-

ʥʠʭ ʜʽʡ ʽ ʤʝʪʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʨʦʟʨʦʙʣʝʥʥʷ, ʧʨʦʻʢʪʫʚʘʥʥʷ, ʚʠʨʦʙʥʠʮ-
ʪʚʦ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʶ ʩʠʩʪʝʤ, ʷʢʽ ʧʦʻʜʥʫʶʪʴ ʝʣʝʢʪʨʠʯʥʽ, ʤʝʭʘʥʽʯʥʽ ʪʘ 
ʢʦʤʧôʶʪʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ. ɻʘʣʫʟʴ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʩʪʚʦʨʝʥʥʷ ʡ ʦʧʪʠʤʽʟʘʮʽʶ 
ʩʢʣʘʜʥʠʭ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ, ʫ ʷʢʠʭ ʚʟʘʻʤʦʜʽʶʪʴ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʽ ʢʦʤʧʦʥʝ-
ʥʪʠ ʪʘ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ. 

ʇʨʦʮʝʩ ʽʥʞʠʥʽʨʠʥʛʫ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʭ ʩʠʩʪʝʤ ʚʢʣʶʯʘʻ ʪʘʢʽ ʦʩʥʦʚʥʽ 
ʝʪʘʧʠ: 

- ʘʥʘʣʽʟ ʚʠʤʦʛ ʜʦ ʩʠʩʪʝʤʠ; 

- ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʽʰʝʥʴ; 

- ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ ʽʥʪʝʛʨʘʮʽʷ ʩʠʩʪʝʤʠ; 

- ʪʝʩʪʫʚʘʥʥʷ ʡ ʧʝʨʝʚʽʨʢʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʪʝʭʥʽʯʥʠʤ ʚʠʤʦʛʘʤ; 

- ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ; 

- ʧʽʜʪʨʠʤʢʘ ʪʘ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʨʦʪʷʛʦʤ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. 
ʊʘʢʠʡ ʧʽʜʭʽʜ ʧʦʪʨʝʙʫʻ ʰʠʨʦʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟʥʘʥʴ ʽ ʥʘʚʠʯʦʢ ʫ ʛʘʣʫʟʷʭ 

ʝʣʝʢʪʨʦʪʝʭʥʽʢʠ, ʤʝʭʘʥʽʢʠ, ʝʣʝʢʪʨʦʥʽʢʠ, ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, 
ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʽʥʪʝʛʨʦʚʘʥʠʡ ʭʘʨʘʢʪʝʨ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ.  

ɯʥʞʠʥʽʨʠʥʛ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʭ ʩʠʩʪʝʤ ʤʘʻ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʨʽ-
ʟʥʠʭ ʛʘʣʫʟʷʭ, ʟʦʢʨʝʤʘ: 

- ʘʚʪʦʤʦʙʽʣʝʙʫʜʫʚʘʥʥʽ ð ʨʦʟʨʦʙʣʝʥʥʷ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ, ʧʨʠʚʦʜʽʚ, 
ʝʣʝʢʪʨʦʥʽʢʠ ʙʝʟʧʝʢʠ; 

- ʧʨʦʤʠʩʣʦʚʽʡ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ð ʩʪʚʦʨʝʥʥʷ ʨʦʙʦʪʠʟʦʚʘʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, 
ʚʠʨʦʙʥʠʯʠʭ ʣʽʥʽʡ ʽ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʢʝʨʫʚʘʥʥʷ; 

- ʙʽʦʤʝʜʠʯʥʽʡ ʪʝʭʥʽʮʽ ð ʧʨʦʻʢʪʫʚʘʥʥʷ ʤʝʜʠʯʥʠʭ ʧʨʠʣʘʜʽʚ ʽ ʩʠʩʪʝʤ ʜʽʘ-
ʛʥʦʩʪʠʢʠ; 

- ʨʦʙʦʪʦʪʝʭʥʽʮʽ ð ʨʦʟʨʦʙʢʘ ʤʦʙʽʣʴʥʠʭ ʪʘ ʧʨʦʤʠʩʣʦʚʠʭ ʨʦʙʦʪʽʚ; 

- ʩʧʦʞʠʚʯʽʡ ʝʣʝʢʪʨʦʥʽʮʽ ð ʚʠʨʦʙʥʠʮʪʚʦ ʧʦʙʫʪʦʚʠʭ ʧʨʠʩʪʨʦʾʚ, ʝʣʝʢʪ-
ʨʦʥʥʠʭ ʛʘʜʞʝʪʽʚ, ʩʠʩʪʝʤ çʨʦʟʫʤʥʦʛʦ ʜʦʤʫè. 



 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʽʥʞʠʥʽʨʠʥʛʫ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʭ ʩʠʩʪʝʤ ʟʘʙʝʟ-
ʧʝʯʫʻ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʩʫʯʘʩʥʠʭ 
ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ..  

 
ʈʦʟʨʦʙʢʘ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʟ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷʤ ʩʪʘʥʜʘʨʪʥʠʭ ʟʘʩʦʙʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. 
ʈʦʟʨʦʙʣʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ ʜʣʷ ʝʣʝʢʪʨʦʪʝʭʥʽʯ-

ʥʠʭ ʪʘ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʘʥʜʘʨʪʥʠʭ (ʪʠ-
ʧʦʚʠʭ) ʟʘʩʦʙʽʚ ʤʘʻ ʥʠʟʢʫ ʚʘʞʣʠʚʠʭ ʧʝʨʝʚʘʛ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ: 

- ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʽ ʚʠʪʨʘʪʠ ʥʘ ʧʨʦʻʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤ ʝʣʝʢʪʨʦʧʨʠ-
ʚʦʜʫ; 

- ʩʧʨʦʩʪʠʪʠ ʽʥʪʝʛʨʘʮʽʶ ʢʦʤʧʦʥʝʥʪʽʚ; 

- ʟʘʙʝʟʧʝʯʠʪʠ ʰʚʠʜʢʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʻʢʪʽʚ ʫ ʚʠʨʦʙʥʠʮʪʚʦ. 
ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʠʧʦʚʠʭ ʟʘʩʦʙʽʚ ʩʧʨʠʷʻ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʪʘ ʫʥʽʬʽʢʘʮʽʾ ʩʠ-

ʩʪʝʤ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ, ʱʦ ʧʦʣʝʛʰʫʻ ʾʭ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʟʘʤʽʥʫ ʟʘʧʘʩʥʠʭ 
ʯʘʩʪʠʥ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʤʦʜʝʨʥʽʟʘʮʽʾ. 

 
ʎʝʡ ʧʽʜʭʽʜ ʦʩʦʙʣʠʚʦ ʝʬʝʢʪʠʚʥʠʡ ʫ ʤʘʩʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ, ʜʝ ʦʜʥʘ-

ʢʦʚʽ ʢʦʤʧʦʥʝʥʪʠ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʣʷ ʨʽʟʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʽ ʢʦʤʧʣʝʢ-
ʩʽʚ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʜʦʜʘʪʢʦʚʫ ʝʢʦʥʦʤʽʶ ʚʠʪʨʘʪ ʥʘ ʟʘʢʫʧʽʚʣʶ, ʚʠʛʦʪʦʚʣʝʥʥʷ 
ʡ ʝʢʩʧʣʫʘʪʘʮʽʶ ʦʙʣʘʜʥʘʥʥʷ. 

ʂʨʽʤ ʪʦʛʦ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʘʥʜʘʨʪʥʠʭ ʨʽʰʝʥʴ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʚʠʩʦ-
ʢʦʾ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʧʽʜʪʨʠʤʫʚʘʪʠ ʩʪʘʙʽʣʴʥʽ, ʫʥʽʬʽʢʦʚʘʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩ-
ʪʝʤ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ. 

ʇʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ ʜʣʷ ʤʝʭʘʥʽʟ-
ʤʽʚ, ʤʘʰʠʥ ʪʘ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʠʧʦʚʠʭ ʟʘ-
ʩʦʙʽʚ ʧʦʪʨʝʙʫʻ ʟʥʘʥʴ ʫ ʛʘʣʫʟʷʭ ʝʣʝʢʪʨʦʪʝʭʥʽʢʠ, ʘʚʪʦʤʘʪʠʢʠ, ʤʝʭʘʥʽʢʠ, ʧʨʦ-
ʛʨʘʤʫʚʘʥʥʷ ʪʘ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ. ʁʦʛʦ ʤʝʪʦʶ ʻ ʨʦʟʨʦʙʣʝʥʥʷ ʦʧʪʠ-
ʤʘʣʴʥʠʭ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʟʘʤʦʚʥʠʢʘ ʪʘ ʟʘʙʝʟ-
ʧʝʯʫʶʪʴ ʝʬʝʢʪʠʚʥʫ ʡ ʥʘʜʽʡʥʫ ʨʦʙʦʪʫ ʦʙʣʘʜʥʘʥʥʷ. 

ʆʩʥʦʚʥʽ ʝʪʘʧʠ ʩʪʚʦʨʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ: 

- ɸʥʘʣʽʟ ʚʠʤʦʛ ʽ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ. 
ʇʨʦʚʦʜʠʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʪʨʝʙ ʟʘʤʦʚʥʠʢʘ, ʬʦʨʤʫʶʪʴʩʷ ʚʠʤʦʛʠ 

ʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʙʝʟʧʝʢʠ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢ-
ʪʝʨʠʩʪʠʢ ʤʘʡʙʫʪʥʴʦʾ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ. 

- ɺʠʙʽʨ ʪʠʧʦʚʠʭ ʟʘʩʦʙʽʚ. 
ʆʩʥʦʚʥʠʡ ʘʢʮʝʥʪ ʨʦʙʠʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʝʣʝ-

ʤʝʥʪʽʚ (ʝʣʝʢʪʨʦʜʚʠʛʫʥʠ, ʢʦʥʪʨʦʣʝʨʠ, ʨʝʛʫʣʷʪʦʨʠ, ʯʘʩʪʦʪʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ, 
ʢʘʙʝʣʴʥʽ ʩʠʩʪʝʤʠ, ʜʘʪʯʠʢʠ ʪʦʱʦ). ɺʠʙʽʨ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʾʭ ʜʦʩʪʫʧʥʦʩʪʽ, ʥʘ-
ʜʽʡʥʦʩʪʽ, ʝʢʦʥʦʤʽʯʥʽʡ ʜʦʮʽʣʴʥʦʩʪʽ ʪʘ ʟʨʫʯʥʦʩʪʽ ʫ ʟʘʩʪʦʩʫʚʘʥʥʽ. 

- ʇʨʦʻʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ. 
ʈʦʟʨʦʙʣʷʶʪʴʩʷ ʽʥʞʝʥʝʨʥʽ ʨʽʰʝʥʥʷ: ʩʢʣʘʜʘʶʪʴʩʷ ʝʣʝʢʪʨʠʯʥʽ ʩʭʝʤʠ, 

ʚʠʢʦʥʫʻʪʴʩʷ ʨʦʟʨʘʭʫʥʦʢ ʧʦʪʫʞʥʦʩʪʽ, ʦʙʠʨʘʻʪʴʩʷ ʥʝʦʙʭʽʜʥʝ ʦʙʣʘʜʥʘʥʥʷ, 



 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʽʜʙʽʨ ʽ ʽʥʪʝʛʨʘʮʽʷ ʢʦʤʧʦʥʝʥʪʽʚ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʟʘʜʘʥʠʭ ʬʫʥ-
ʢʮʽʡ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

- ʄʦʥʪʘʞ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ. 
ɿʜʽʡʩʥʶʻʪʴʩʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ, ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʝʣʝʢʪʨʠʯ-

ʥʦʾ ʤʝʨʝʞʽ, ʥʘʣʘʰʪʫʚʘʥʥʷ ʡ ʧʝʨʝʚʽʨʢʘ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʩʠʩʪʝʤʠ. ɿʘʚʝʨʰʘ-
ʣʴʥʠʤ ʝʪʘʧʦʤ ʻ ʚʚʝʜʝʥʥʷ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʟ ʦʨʛʘʥʽʟʘʮʽʻʶ 
ʪʝʭʥʽʯʥʦʾ ʧʽʜʪʨʠʤʢʠ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ.  

ɹʽʣʴʰʽʩʪʴ ʟʘʚʜʘʥʴ ʽʟ ʨʦʟʨʦʙʣʝʥʥʷ ʥʦʚʠʭ ʘʙʦ ʤʦʜʝʨʥʽʟʘʮʽʾ ʽʩʥʫʶʯʠʭ 
ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʦʙôʻʢʪʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʘʣʽʟʦ-
ʚʘʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʠʧʦʚʠʭ ʫʥʽʬʽʢʦʚʘʥʠʭ ʟʘʩʦʙʽʚ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʪʘ 
ʝʣʝʤʝʥʪʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. ʎʝ ʜʦʟʚʦʣʷʻ ʩʢʦʨʦʪʠʪʠ ʪʝʨʤʽʥʠ ʨʦʟʨʦʙʢʠ, ʟʤʝʥ-
ʰʠʪʠ ʚʠʪʨʘʪʠ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʫʥʽʬʽʢʘʮʽʶ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ. 

ʉʪʨʫʢʪʫʨʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟʤʽʰʫʚʘʯʘ 
ʥʘ ʙʘʟʽ ʙʘʛʘʪʦʜʚʠʛʫʥʥʦʾ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 
2.4. ʂʦʤʧʣʝʢʩ ʚʢʣʶʯʘʻ: 

 

- ʪʨʠ ʥʝʨʝʛʫʣʴʦʚʘʥʽ ʰʥʝʢʦʚʽ ʜʦʟʘʪʦʨʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʜʘʯʫ 
ʚʠʭʽʜʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ; 

- ʝʣʝʢʪʨʦʜʚʠʛʫʥ ʟʤʽʰʫʚʘʯʘ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʷʢʦʛʦ ʨʝʛʫʣʶʻʪʴʩʷ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʯʘʩʪʦʪʥʦʛʦ ʧʝʨʝʪʚʦʨʶʚʘʯʘ. 

ʊʘʢʝ ʨʽʰʝʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʛʥʫʯʢʝ ʢʝʨʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʪʝʭʥʦʣʦ-
ʛʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʧʽʜʚʠʱʫʻ ʡʦʛʦ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʜʦʟʚʦʣʷʻ ʘʜʘʧʪʫ-
ʚʘʪʠ ʨʦʙʦʪʫ ʦʙʣʘʜʥʘʥʥʷ ʜʦ ʚʠʤʦʛ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ.  

 

 
ʈʠʩʫʥʦʢ. 2.4 - ʊʠʧʦʚʘ ʩʪʨʫʢʪʫʨʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʜʦʟʫʚʘʥʥʷ  



 

ʊʠʧʦʚʘ ʩʪʨʫʢʪʫʨʘ ʙʘʛʘʪʦʜʚʠʛʫʥʥʦʛʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʝʣʝʢʪʨʦʧʨʠ-
ʚʦʜʫ ʤʦʞʝ ʤʽʩʪʠʪʠ ʪʘʢʽ ʦʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ: 

- ɼʞʝʨʝʣʦ ʞʠʚʣʝʥʥʷ ï ʝʣʝʢʪʨʠʯʥʘ ʤʝʨʝʞʘ ʟʤʽʥʥʦʛʦ ʘʙʦ ʧʦʩʪʽʡ-
ʥʦʛʦ ʩʪʨʫʤʫ, ʚʽʜ ʷʢʦʾ ʞʠʚʣʷʪʴʩʷ ʝʣʝʢʪʨʦʜʚʠʛʫʥʠ ʪʘ ʽʥʰʽ ʝʣʝʤʝʥʪʠ ʩʠʩʪʝʤʠ. 

- ɽʣʝʢʪʨʦʜʚʠʛʫʥʠ ï ʧʝʨʝʪʚʦʨʶʶʪʴ ʝʣʝʢʪʨʠʯʥʫ ʝʥʝʨʛʽʶ ʚ ʤʝʭʘʥʽ-
ʯʥʫ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʨʫʭ ʤʝʭʘʥʽʟʤʽʚ ʪʘ ʚʫʟʣʽʚ ʢʦʤʧʣʝʢʩʫ. ʋ ʩʢʣʘʜʽ ʙʘʛʘʪʦʜ-
ʚʠʛʫʥʥʦʛʦ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʢʽʣʴʢʘ ʜʚʠʛʫʥʽʚ, ʢʦʞʝʥ ʟ 
ʷʢʠʭ ʤʘʻ ʽʥʜʠʚʽʜʫʘʣʴʥʝ ʢʝʨʫʚʘʥʥʷ. 

- ʈʝʛʫʣʷʪʦʨʠ ʦʙʝʨʪʽʚ ï ʟʜʽʡʩʥʶʶʪʴ ʢʝʨʫʚʘʥʥʷ ʨʦʙʦʪʦʶ ʝʣʝʢʪʨʦ-
ʜʚʠʛʫʥʽʚ, ʧʦʜʘʶʪʴ ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʨʝʛʫʣʶʶʪʴ ʰʚʠʜ-
ʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʯʠ ʧʝʨʝʤʽʱʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦ-
ʮʝʩʫ. 

- ɼʘʪʯʠʢʠ ï ʚʠʤʽʨʶʶʪʴ ʢʣʶʯʦʚʽ ʧʘʨʘʤʝʪʨʠ ʩʠʩʪʝʤʠ (ʰʚʠʜʢʽʩʪʴ, 
ʧʦʪʫʞʥʽʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʫ, ʪʠʩʢ ʪʦʱʦ). ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʧʝʨʝʜʘʶʪʴʩʷ ʜʦ ʢʦʥʪ-
ʨʦʣʝʨʘ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʘʙʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʦ ʨʝʛʫʣʷʪʦʨʽʚ ʦʙʝʨʪʽʚ 
ʜʣʷ ʘʥʘʣʽʟʫ ʡ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

- ʂʦʤʫʥʽʢʘʮʽʡʥʘ ʤʝʨʝʞʘ ï ʟʘʙʝʟʧʝʯʫʻ ʦʙʤʽʥ ʽʥʬʦʨʤʘʮʽʻʶ ʤʽʞ 
ʝʣʝʤʝʥʪʘʤʠ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʪʘ ʩʠʩʪʝʤʦʶ ʚʝʨʭʥʴʦʛʦ ʨʽʚʥʷ. ʄʦʞʝ ˇʨʫʥʪʫ-
ʚʘʪʠʩʷ ʷʢ ʥʘ ʧʨʦʚʽʜʥʠʭ, ʪʘʢ ʽ ʥʘ ʙʝʟʜʨʦʪʦʚʠʭ ʪʝʭʥʦʣʦʛʽʷʭ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ. 

- ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ï ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ ʢʦʥʪʨʦʣʝʨʘʭ ʩʠ-
ʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʘʙʦ ʥʘ ʢʦʤʧôʶʪʝʨʘʭ ʩʠʩʪʝʤ ʟʙʦʨʫ ʜʘʥʠʭ. ɺʠʢʦʨʠʩʪʦ-
ʚʫʻʪʴʩʷ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʨʝʞʠʤʘʤʠ ʨʦʙʦʪʠ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ, ʜʽʘʛʥʦʩʪʠʢʠ, 
ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ, ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʩʠʩʪʝʤʠ ʡ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ 
ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ. 

ɿʘʛʘʣʴʥʽ ʧʨʠʥʮʠʧʠ ʨʦʟʨʘʭʫʥʢʫ ʪʘ ʧʨʦʻʢʪʫʚʘʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ 
ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ ʧʦʣʷʛʘʶʪʴ ʫ ʚʠʟʥʘʯʝʥʥʽ ʧʘʨʘʤʝʪʨʽʚ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʪʘ 
ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʫʤʦʚ ʨʦʙʦʪʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

 
ʈʦʟʨʘʭʫʥʦʢ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʚʢʣʶʯʘʻ: 

- ʚʠʟʥʘʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ; 

- ʨʦʟʨʘʭʫʥʦʢ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 
ʨʦʙʦʪʫ ʤʝʭʘʥʽʟʤʫ; 

- ʚʨʘʭʫʚʘʥʥʷ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʦʙʣʘʜʥʘʥʥʷ (ʪʨʠʚʘʣʠʡ, ʢʦʨʦʪʢʦʯʘ-
ʩʥʠʡ, ʧʦʚʪʦʨʥʦ-ʢʦʨʦʪʢʦʯʘʩʥʠʡ ʪʦʱʦ); 

- ʧʦʙʫʜʦʚʫ ʪʘ ʘʥʘʣʽʟ ʰʚʠʜʢʽʩʥʠʭ ʽ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʜʽʘʛʨʘʤ. 
ɺʠʙʽʨ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʘʢʠʭ 

ʬʘʢʪʦʨʽʚ: 

- ʪʠʧ ʽ ʧʘʨʘʤʝʪʨʠ ʝʣʝʢʪʨʦʤʝʨʝʞʽ; 

- ʥʝʦʙʭʽʜʥʘ ʩʧʦʞʠʚʘʥʘ ʧʦʪʫʞʥʽʩʪʴ; 

- ʜʽʘʧʘʟʦʥ ʨʦʙʦʯʠʭ ʰʚʠʜʢʦʩʪʝʡ; 

- ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʨʝʞʠʤʠ ʨʦʙʦʪʠ; 

- ʧʝʨʝʚʘʥʪʘʞʫʚʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʪʘ ʚʠʤʦʛʠ ʜʦ ʥʘ-
ʜʽʡʥʦʩʪʽ. 



 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʘʚʠʣʴʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʽ ʦʙˇʨʫʥʪʦʚʘʥʠʡ ʚʠʙʽʨ ʩʠʩʪʝʤʠ 
ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʻ ʢʣʶʯʝʤ ʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʥʘʜʽʡʥʦʩʪʽ ʪʘ 
ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

ʇʨʠ ʨʦʟʨʘʭʫʥʢʫ, ʚʠʙʦʨʽ ʪʘ ʧʨʦʻʢʪʫʚʘʥʥʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʝʣʝʢʪʨʦʧ-
ʨʠʚʦʜʽʚ ʥʝʦʙʭʽʜʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʜʽʡ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 
ʧʨʘʚʠʣʴʥʽʩʪʴ ʽʥʞʝʥʝʨʥʠʭ ʨʽʰʝʥʴ ʽ ʥʘʜʽʡʥʽʩʪʴ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ: 

- ɺʠʟʥʘʯʝʥʥʷ ʚʠʤʦʛ ʜʦ ʩʠʩʪʝʤʠ. 
ʌʦʨʤʫʣʶʶʪʴʩʷ ʚʠʤʦʛʠ ʱʦʜʦ ʪʦʯʥʦʩʪʽ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ, ʜʠʥʘʤʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʜʽʘʧʘʟʦʥʫ ʨʝʛʫʣʶʚʘʥʥʷ, ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʪʝʭʥʦʣʦʛʽʯ-
ʥʠʭ ʦʙʤʝʞʝʥʴ. ʎʝ ʢʣʶʯʦʚʠʡ ʝʪʘʧ, ʱʦ ʟʘʜʘʻ ʚʠʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ ʜʣʷ ʨʦʟʨʘ-
ʭʫʥʢʽʚ. 

- ɺʠʙʽʨ ʪʠʧʫ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ. 
ɿʘʣʝʞʥʦ ʚʽʜ ʟʘʚʜʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʦʧʪʠʤʘʣʴʥʠʡ ʪʠʧ ʜʚʠʛʫʥʘ (ʘʩʠ-

ʥʭʨʦʥʥʠʡ, ʩʠʥʭʨʦʥʥʠʡ, ʢʨʦʢʦʚʠʡ, ʙʝʟʢʦʣʝʢʪʦʨʥʠʡ ʘʙʦ ʢʦʣʝʢʪʦʨʥʠʡ). ɺʠʙʽʨ 
ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʩʧʦʞʠʚʘʥʦʾ ʧʦʪʫʞʥʦʩʪʽ, ʪʦʯʥʦʩʪʽ ʢʝʨʫʚʘʥʥʷ, 
ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʚʘʨʪʦʩʪʽ. 

- ɺʠʙʽʨ ʨʝʛʫʣʷʪʦʨʘ ʦʙʝʨʪʽʚ. 
ɺʨʘʭʦʚʫʻʪʴʩʷ ʭʘʨʘʢʪʝʨ ʞʠʚʣʝʥʥʷ (AC/DC), ʥʝʦʙʭʽʜʥʠʡ ʜʽʘʧʘʟʦʥ ʨʝ-

ʛʫʣʶʚʘʥʥʷ, ʬʫʥʢʮʽʦʥʘʣ (ʐɯʄ, ʇɯɼ-ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, 
ʥʘʷʚʥʽʩʪʴ ʤʝʨʝʞʝʚʠʭ ʧʨʦʪʦʢʦʣʽʚ ʢʦʤʫʥʽʢʘʮʽʾ, ʤʦʞʣʠʚʦʩʪʽ ʇɿ ʜʣʷ ʥʘʣʘʰʪʫ-
ʚʘʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ). 

- ʈʦʟʨʘʭʫʥʦʢ ʧʝʨʝʜʘʪʦʯʥʠʭ ʚʽʜʥʦʰʝʥʴ. 
ɺʠʟʥʘʯʘʶʪʴʩʷ ʦʧʪʠʤʘʣʴʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʧʝʨʝʜʘʯʽ ʟʘ ʤʦʤʝʥʪʦʤ ʽ ʰʚʠ-

ʜʢʽʩʪʶ ʜʣʷ ʫʟʛʦʜʞʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʢʽ-
ʥʮʝʚʦʛʦ ʤʝʭʘʥʽʟʤʫ. 

- ʋʨʘʭʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʞʠʚʣʝʥʥʷ. 
ʇʨʦʚʦʜʷʪʴʩʷ ʨʦʟʨʘʭʫʥʢʠ ʧʦʪʫʞʥʦʩʪʽ, ʥʘʧʨʫʛʠ ʪʘ ʩʪʨʫʤʫ, ʚʠʙʠʨʘ-

ʶʪʴʩʷ ʢʘʙʝʣʴʥʽ ʧʨʦʚʽʜʥʠʢʠ ʡ ʦʮʽʥʶʻʪʴʩʷ ʥʦʤʽʥʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʩʠʩʪʝʤʠ 
ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʤʦʛ ʙʝʟʧʝʢʠ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

- ɺʠʙʽʨ ʨʝʞʠʤʽʚ ʢʝʨʫʚʘʥʥʷ. 
ʇʝʨʝʚʽʨʷʻʪʴʩʷ ʥʘʷʚʥʽʩʪʴ ʫ ʨʝʛʫʣʷʪʦʨʽ ʤʦʞʣʠʚʦʩʪʝʡ ʚʝʢʪʦʨʥʦʛʦ ʢʝʨʫ-

ʚʘʥʥʷ ʰʚʠʜʢʽʩʪʶ, ʤʦʤʝʥʪʦʤ ʯʠ ʧʦʣʦʞʝʥʥʷʤ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʽʩʪʴ ʨʦʙʦʪʠ ʫ 
ʨʝʞʠʤʽ ʩʝʨʚʦʢʝʨʫʚʘʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʘʪʯʠʢʘ ʰʚʠʜʢʦʩʪʽ. 

- ʈʦʟʨʘʭʫʥʦʢ ʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʭʠʩʪʫ. 
ʉʠʩʪʝʤʘ ʦʙʣʘʜʥʫʻʪʴʩʷ ʧʨʠʩʪʨʦʷʤʠ ʟʘʭʠʩʪʫ ʚʽʜ ʧʝʨʝʚʘʥʪʘʞʝʥʴ, ʧʝ-

ʨʝʛʨʽʚʫ, ʧʝʨʝʥʘʧʨʫʛ, ʤʽʞʬʘʟʥʠʭ ʽ ʟʘʤʠʢʘʥʴ ʥʘ ʟʝʤʣʶ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʯʠʥ-
ʥʠʭ ʥʦʨʤʘʪʠʚʽʚ ʟ ʝʣʝʢʪʨʦʙʝʟʧʝʢʠ. 

- ɯʥʪʝʛʨʘʮʽʷ ʪʘ ʚʠʧʨʦʙʫʚʘʥʥʷ. 
ʇʝʨʝʜ ʚʚʝʜʝʥʥʷʤ ʫ ʝʢʩʧʣʫʘʪʘʮʽʶ ʟʜʽʡʩʥʶʻʪʴʩʷ ʽʥʪʝʛʨʘʮʽʷ ʚʩʽʭ ʢʦʤ-

ʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤʠ, ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʽ ʧʝʨʝʚʽʨʢʘ ʚʽʜ-
ʧʦʚʽʜʥʦʩʪʽ ʪʝʭʥʽʯʥʠʤ ʚʠʤʦʛʘʤ. 

ʋ ʚʠʧʘʜʢʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤ ʟ ʘʩʠʥʭʨʦʥʥʠʤʠ ʢʦʨʦʪʢʦʟʘʤʢʥʝʥʠʤʠ 
ʜʚʠʛʫʥʘʤʠ ʘʙʦ ʩʠʥʭʨʦʥʥʠʤʠ ʜʚʠʛʫʥʘʤʠ ʟ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʤ ʟʙʫʜʞʝʥʥʷʤ 
ʧʨʠ ʘʩʠʥʭʨʦʥʥʦʤʫ ʧʫʩʢʫ ʤʦʞʝ ʚʠʥʠʢʘʪʠ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ 



 

ʤʝʨʝʞʽ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʚʠʩʦʢʠʤʠ ʧʫʩʢʦʚʠʤʠ ʩʪʨʫʤʘʤʠ, ʭʘʨʘʢʪʝʨʥʠʤʠ ʜʣʷ 
ʢʦʨʦʪʢʦʟʘʤʢʥʝʥʠʭ ʘʩʠʥʭʨʦʥʥʠʭ ʜʚʠʛʫʥʽʚ ʪʘ ʨʝʞʠʤʫ ʘʩʠʥʭʨʦʥʥʦʛʦ ʧʫʩʢʫ 
ʩʠʥʭʨʦʥʥʠʭ ʤʘʰʠʥ. 

ɼʣʷ ʟʥʠʞʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʝʣʝʢʪʨʦʤʝʨʝʞʫ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʾ 
ʩʪʘʙʽʣʴʥʦʩʪʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢʽ ʪʝʭʥʽʯʥʽ ʨʽʰʝʥʥʷ: 

- ʇʨʠʩʪʨʦʾ ʧʣʘʚʥʦʛʦ ʧʫʩʢʫ ï ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʩʪʫʧʦʚʝ ʧʽʜʚʠʱʝʥʥʷ 
ʥʘʧʨʫʛʠ ʪʘ ʩʪʨʫʤʫ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʧʫʩʢʘʪʠ ʜʚʠʛʫʥ ʙʝʟ ʨʽʟʢʠʭ ʩʪʨʠʙʢʽʚ 
ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʤʝʨʝʞʫ. 

- ʏʘʩʪʦʪʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ ï ʜʦʟʚʦʣʷʶʪʴ ʢʝʨʫʚʘʪʠ ʰʚʠʜʢʽʩʪʶ ʽ 
ʩʪʨʫʤʦʤ ʜʚʠʛʫʥʘ ʰʣʷʭʦʤ ʨʝʛʫʣʶʚʘʥʥʷ ʯʘʩʪʦʪʠ ʞʠʚʣʝʥʥʷ. ʎʝ ʟʤʝʥʰʫʻ ʧʫ-
ʩʢʦʚʽ ʩʪʨʫʤʠ ʪʘ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʠʩʪʝʤʫ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ. 

- ʂʦʤʧʝʥʩʫʶʯʽ ʧʨʠʩʪʨʦʾ ï ʙʘʪʘʨʝʾ ʢʦʥʜʝʥʩʘʪʦʨʽʚ ʘʙʦ ʢʦʤʧʝʥʩʘ-
ʪʦʨʠ ʨʝʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ, ʷʢʽ ʟʥʠʞʫʶʪʴ ʩʧʦʞʠʚʘʥʥʷ ʨʝʘʢʪʠʚʥʦʾ ʧʦʪʫʞ-
ʥʦʩʪʽ ʪʘ ʩʪʘʙʽʣʽʟʫʶʪʴ ʨʦʙʦʪʫ ʤʝʨʝʞʽ. 

- ʈʦʟʨʘʭʫʥʦʢ ʪʘ ʘʥʘʣʽʟ ʧʘʨʘʤʝʪʨʽʚ ʝʣʝʢʪʨʠʯʥʦʾ ʤʝʨʝʞʽ ï ʥʝʦʙʭʽ-
ʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʫʩʽ ʧʫʩʢʦʚʽ ʩʪʨʫʤʠ ʪʘ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɿʘ ʧʦʪʨʝʙʠ ʚʠʢʦʥʫ-
ʶʪʴʩʷ ʟʘʭʦʜʠ ʟ ʧʽʜʚʠʱʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʤʝʨʝʞʽ: ʟʘʤʽʥʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʽʚ, 
ʟʙʽʣʴʰʝʥʥʷ ʧʝʨʝʨʽʟʽʚ ʢʘʙʝʣʽʚ ʘʙʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʢʦʤʧʝʥʩʫʶ-
ʯʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʘʚʠʣʴʥʠʡ ʚʠʙʽʨ ʤʝʪʦʜʽʚ ʧʫʩʢʫ ʽ ʟʘʩʦʙʽʚ ʢʦʤʧʝʥʩʘʮʽʾ 
ʜʦʟʚʦʣʷʻ ʟʘʧʦʙʽʛʪʠ ʧʝʨʝʚʘʥʪʘʞʝʥʥʶ ʤʝʨʝʞʽ, ʟʥʠʟʠʪʠ ʧʫʩʢʦʚʽ ʩʪʨʫʤʠ ʪʘ ʟʘ-
ʙʝʟʧʝʯʠʪʠ ʩʪʘʙʽʣʴʥʽʩʪʴ ʨʦʙʦʪʠ ʝʣʝʢʪʨʦʩʠʩʪʝʤʠ. 

ʊʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʝ ʧʦʨʽʚʥʷʥʥʷ ʨʝʜʫʢʪʦʨʥʦʛʦ ʧʨʠʚʦʜʫ ʪʘ ʙʝʟʨʝʜʫʢʪʦ-
ʨʥʦʛʦ ʪʠʭʦʭʽʜʥʦʛʦ ʜʚʠʛʫʥʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʦʮʽʥʮʽ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʷʢ ʝʬʝʢ-
ʪʠʚʥʽʩʪʴ, ʛʘʙʘʨʠʪʠ ʡ ʤʘʩʘ, ʪʦʯʥʽʩʪʴ ʨʦʙʦʪʠ, ʚʘʨʪʽʩʪʴ ʪʘ ʨʝʤʦʥʪʦʧʨʠʜʘʪ-
ʥʽʩʪʴ. ɺʠʙʽʨ ʢʦʥʢʨʝʪʥʦʛʦ ʨʽʰʝʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʤʦʛ ʧʨʦʻʢʪʫ, ʙʶʜʞʝʪʫ ʪʘ 
ʧʨʽʦʨʠʪʝʪʽʚ ʟʘʤʦʚʥʠʢʘ. 

- ɽʬʝʢʪʠʚʥʽʩʪʴ. 
ʈʝʜʫʢʪʦʨʥʽ ʧʨʠʚʦʜʠ ʤʘʶʪʴ ʜʦʜʘʪʢʦʚʽ ʚʪʨʘʪʠ ʝʥʝʨʛʽʾ ʚ ʟʫʙʯʘʩʪʠʭ ʧʝ-

ʨʝʜʘʯʘʭ. ʅʘʪʦʤʽʩʪʴ ʙʝʟʨʝʜʫʢʪʦʨʥʽ ʪʠʭʦʭʽʜʥʽ ʜʚʠʛʫʥʠ ʟʘʟʚʠʯʘʡ ʭʘʨʘʢʪʝʨʠ-
ʟʫʶʪʴʩʷ ʚʠʱʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ, ʦʩʢʽʣʴʢʠ ʧʝʨʝʜʘʯʘ ʧʦʪʫʞʥʦʩʪʽ ʟʜʽʡʩʥʶʻʪʴʩʷ 
ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʚʠʭʽʜʥʠʡ ʚʘʣ. 

- ɻʘʙʘʨʠʪʠ ʡ ʤʘʩʘ. 
ʈʝʜʫʢʪʦʨʥʽ ʩʠʩʪʝʤʠ ʧʦʪʨʝʙʫʶʪʴ ʙʽʣʴʰʦʛʦ ʤʦʥʪʘʞʥʦʛʦ ʧʨʦʩʪʦʨʫ ʯʝ-

ʨʝʟ ʥʘʷʚʥʽʩʪʴ ʨʝʜʫʢʪʦʨʘ. ɹʝʟʨʝʜʫʢʪʦʨʥʽ ʜʚʠʛʫʥʠ, ʷʢ ʧʨʘʚʠʣʦ, ʢʦʤʧʘʢʪʥʽʰʽ 
ʡ ʣʝʛʰʽ. 

- ʊʦʯʥʽʩʪʴ. 
ɹʝʟʨʝʜʫʢʪʦʨʥʽ ʧʨʠʚʦʜʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʱʫ ʪʦʯʥʽʩʪʴ ʟʘʚʜʷʢʠ ʚʽʜʩʫʪ-

ʥʦʩʪʽ ʣʶʬʪʽʚ ʽ ʟʘʟʦʨʽʚ ʫ ʤʝʭʘʥʽʯʥʠʭ ʧʝʨʝʜʘʯʘʭ, ʱʦ ʚʘʞʣʠʚʦ, ʥʘʧʨʠʢʣʘʜ, 
ʜʣʷ ʟʘʜʘʯ ʚʠʩʦʢʦʪʦʯʥʦʛʦ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ. ʈʝʜʫʢʪʦʨʥʽ ʧʨʠʚʦʜʠ ʧʨʦʩʪʽʰʽ ʚ 
ʥʘʣʘʰʪʫʚʘʥʥʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

- ɺʘʨʪʽʩʪʴ. 



 

ɺʠʛʦʪʦʚʣʝʥʥʷ ʙʝʟʨʝʜʫʢʪʦʨʥʠʭ ʪʠʭʦʭʽʜʥʠʭ ʜʚʠʛʫʥʽʚ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʠʭ 
ʚʠʪʨʘʪ, ʱʦ ʨʦʙʠʪʴ ʾʭ ʜʦʨʦʞʯʠʤʠ. ʈʝʜʫʢʪʦʨʥʽ ʧʨʠʚʦʜʠ ʻ ʝʢʦʥʦʤʽʯʥʦ ʜʦʩʪʫ-
ʧʥʽʰʠʤʠ ʟʘʚʜʷʢʠ ʧʦʰʠʨʝʥʦʩʪʽ ʪʘ ʥʠʞʯʽʡ ʚʘʨʪʦʩʪʽ ʢʦʤʧʣʝʢʪʫʶʯʠʭ. 

- ʈʝʤʦʥʪʦʧʨʠʜʘʪʥʽʩʪʴ ʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 
ʈʝʜʫʢʪʦʨʥʽ ʨʽʰʝʥʥʷ ʧʨʦʩʪʽʰʝ ʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ, ʘ ʟʘʤʽʥʘ ʘʙʦ ʨʝʤʦʥʪ 

ʦʢʨʝʤʠʭ ʚʫʟʣʽʚ ʚʠʢʦʥʫʻʪʴʩʷ ʰʚʠʜʰʝ. ɼʣʷ ʙʝʟʨʝʜʫʢʪʦʨʥʠʭ ʜʚʠʛʫʥʽʚ ʧʠ-
ʪʘʥʥʷ ʟʘʤʽʥʠ ʚ ʋʢʨʘʾʥʽ ʫʩʢʣʘʜʥʝʥʝ ʯʝʨʝʟ ʦʙʤʝʞʝʥʫ ʧʦʰʠʨʝʥʽʩʪʴ, ʱʦ ʤʦʞʝ 
ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʟʥʘʯʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʚʪʨʘʪ ʫ ʙʝʟʧʝʨʝʨʚʥʦʧʦʪʦʢʦʚʠʭ ʚʠʨʦ-
ʙʥʠʮʪʚʘʭ. 

ɿʘʛʘʣʦʤ, ʧʝʨʝʭʽʜ ʜʦ ʙʝʟʨʝʜʫʢʪʦʨʥʠʭ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ ʽ ʤʝʭʘʪʨʦʥʥʠʭ 
ʤʦʜʫʣʽʚ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ ʨʦʟʚʠʪʢʫ ʧʨʠʚʦʜʥʦʾ ʪʝʭʥʽʢʠ. ɺʦʜʥʦʯʘʩ 
ʧʨʘʢʪʠʯʥʠʡ ʚʠʙʽʨ ʤʘʻ ʚʨʘʭʦʚʫʚʘʪʠ ʷʢ ʪʝʭʥʽʯʥʽ ʧʝʨʝʚʘʛʠ, ʪʘʢ ʽ ʨʠʟʠʢʠ, 
ʧʦʚôʷʟʘʥʽ ʟ ʚʘʨʪʽʩʪʶ ʪʘ ʜʦʩʪʫʧʥʽʩʪʶ ʩʝʨʚʽʩʥʦʾ ʧʽʜʪʨʠʤʢʠ.  

ɺʠʙʽʨ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʧʦʪʨʝʙʫʻ ʚʨʘʭʫʚʘʥʥʷ ʭʘʨʘʢʪʝʨʫ ʥʘ-
ʚʘʥʪʘʞʝʥʥʷ ʨʦʙʦʯʦʛʦ ʤʝʭʘʥʽʟʤʫ: ʚʦʥʦ ʤʦʞʝ ʙʫʪʠ ʩʪʘʙʽʣʴʥʠʤ, ʥʝʨʽʚʥʦʤʽʨ-
ʥʠʤ, ʧʫʣʴʩʫʶʯʠʤ ʘʙʦ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʟʥʘʯʥʠʤʠ ʩʪʨʫʤʦʚʠʤʠ ʧʽʢʘʤʠ. 

ʋ ʩʠʩʪʝʤʘʭ ʟ ʥʝʨʽʚʥʦʤʽʨʥʠʤʠ ʯʠ ʧʫʣʴʩʫʶʯʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʢʝ-
ʨʫʚʘʥʥʷ ʚʠʨʽʚʥʶʚʘʥʥʷʤ ʤʦʤʝʥʪʫ ʜʚʠʛʫʥʘ ʻ ʩʢʣʘʜʥʠʤ ʟʘʚʜʘʥʥʷʤ. ɼʣʷ ʟʥʠ-
ʞʝʥʥʷ ʢʦʣʠʚʘʥʴ ʯʘʩʪʦ ʜʦʚʦʜʠʪʴʩʷ ʟʙʽʣʴʰʫʚʘʪʠ ʤʝʭʘʥʽʯʥʫ ʽʥʝʨʮʽʶ, ʱʦ ʚʦ-
ʜʥʦʯʘʩ ʟʤʝʥʰʫʻ ʰʚʠʜʢʦʜʽʶ ʧʨʠʚʦʜʫ. 

ʋ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʚʠʥʠʢʘʶʪʴ ʧʽʢʠ ʩʪʨʫʤʫ, ʥʝʦʙʭʽʜʥʘ 
ʜʦʜʘʪʢʦʚʘ ʧʝʨʝʚʽʨʢʘ ʩʪʽʡʢʦʩʪʽ ʧʨʠʚʦʜʫ ʜʦ ʧʝʨʝʚʘʥʪʘʞʝʥʴ. ʗʢʱʦ ʩʠʩʪʝʤʘ 
ʥʝ ʟʜʘʪʥʘ ʾʭ ʚʠʪʨʠʤʘʪʠ, ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʟʘʩʦʙʠ ʟʘʭʠʩʪʫ ʘʙʦ ʟʘʩʪʦʩʦʚʫ-
ʶʪʴʩʷ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ, ʷʢʽ ʦʙʤʝʞʫʶʪʴ ʩʪʨʫʤ ʽ ʤʦʤʝʥʪ ʜʚʠʛʫʥʘ, ʘ ʪʘʢʦʞ 
ʢʦʤʧʝʥʩʫʶʪʴ ʜʠʥʘʤʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʤʝʭʘʥʽʯʥʠʭ ʧʝʨʝʜʘʯʘʭ (ʥʘʧʨʠ-
ʢʣʘʜ, ʫ ʝʢʩʢʘʚʘʪʦʨʥʠʭ ʧʨʠʚʦʜʘʭ) ʯʠ ʚ ʧʨʫʞʥʠʭ ʝʣʝʤʝʥʪʘʭ (ʧʽʜʡʦʤʥʽ ʤʘ-
ʰʠʥʠ, ʩʪʨʽʯʢʦʚʽ ʢʦʥʚʝʻʨʠ). 

ʋ ʩʫʯʘʩʥʠʭ ʧʨʦʻʢʪʘʭ ʥʦʚʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʧʝʨʝʚʘʞʥʦ 
ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʝʣʝʢʪʨʦʧʨʠʚʦʜʠ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ. ɰʭʥʷ ʯʘ-
ʩʪʢʘ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʻ, ʪʦʜʽ ʷʢ ʝʣʝʢʪʨʦʧʨʠʚʦʜʠ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʥʠʥʽ ʩʪʘ-
ʥʦʚʣʷʪʴ ʣʠʰʝ ʥʝʟʥʘʯʥʫ ʯʘʩʪʢʫ. ʎʝ ʚʽʜʦʙʨʘʞʘʻ ʟʘʛʘʣʴʥʠʡ ʪʨʝʥʜ ʜʦ ʚʠʢʦ-
ʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʽʣʴʰʫ ʛʥʫʯʢʽʩʪʴ ʽ ʧʨʦ-
ʜʫʢʪʠʚʥʽʩʪʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʨʠʚʦʜʘʤʠ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ. 

ʋ ʧʨʦʻʢʪʘʭ ʟ ʤʦʜʝʨʥʽʟʘʮʽʾ ʦʙʣʘʜʥʘʥʥʷ ʚ ʋʢʨʘʾʥʽ ʚʠʥʠʢʘʶʪʴ ʪʨʫʜʥʦʱʽ 
ʯʝʨʝʟ ʥʘʷʚʥʽʩʪʴ ʟʘʩʪʘʨʽʣʠʭ ʩʠʩʪʝʤ ʨʝʛʫʣʴʦʚʘʥʠʭ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ ʧʦʩʪʽʡ-
ʥʦʛʦ ʩʪʨʫʤʫ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʟʘʩʪʘʨʽʣʠʭ ʪʝʭʥʦʣʦʛʽʷʭ ʫʧʨʘʚʣʽʥʥʷ. ʎʝ ʩʧʨʠ-
ʯʠʥʷʻ ʚʠʩʦʢʽ ʚʠʪʨʘʪʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʫ ʧʨʦʮʝʩʘʭ, ʜʝ ʧʦʪʨʽʙʥʝ ʛʣʠʙʦʢʝ ʨʝʛʫ-
ʣʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦ-
ʩʪʽ ʜʦʮʽʣʴʥʦ ʨʦʟʛʣʷʜʘʪʠ ʟʘʤʽʥʫ ʟʘʩʪʘʨʽʣʠʭ ʩʠʩʪʝʤ ʥʘ ʩʫʯʘʩʥʽ ʝʣʝʢʪʨʦʧʨʠ-
ʚʦʜʠ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʘʙʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ, 
ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʦʧʪʠʤʽʟʘʮʽʶ ʧʨʦʤʠʩʣʦʚʠʭ ʧʨʦʮʝʩʽʚ.   

ʋ ʧʨʘʢʪʠʮʽ ʧʨʦʤʠʩʣʦʚʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʯʦʪʠʨʠ ʦʩʥʦʚʥʽ 
ʧʽʜʭʦʜʠ ʜʦ ʤʦʜʝʨʥʽʟʘʮʽʾ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ 
ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ: 



 

- ɿʘʤʽʥʘ ʘʥʘʣʦʛʦʚʠʭ ʽ ʨʝʣʝʡʥʦ-ʢʦʥʪʘʢʪʥʠʭ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ ʮʠ-
ʬʨʦʚʠʤʠ ï ʧʝʨʝʭʽʜ ʥʘ ʩʫʯʘʩʥʽ ʩʠʩʪʝʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʽʢʨʦʧʨʦʮʝʩʦʨʥʦʾ 
ʪʝʭʥʽʢʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʛʥʫʯʢʽʩʪʴ ʽ ʪʦʯʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ. 

- ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʽʢʨʦʧʨʦʮʝʩʦʨʥʠʭ ʚʫʟʣʽʚ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʝʣʝʢʪ-
ʨʦʧʨʠʚʦʜʘʤʠ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ï ʦʥʦʚʣʝʥʥʷ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ ʟ ʧʽʜʚʠ-
ʱʝʥʥʷʤ ʨʽʚʥʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ. 

- ɿʘʤʽʥʘ ʪʠʨʠʩʪʦʨʥʠʭ ʙʣʦʢʽʚ ʢʦʤʧʣʝʢʪʥʠʭ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ ʪʨʘʥ-
ʟʠʩʪʦʨʥʠʤʠ ʐɯʄ-ʧʝʨʝʪʚʦʨʶʚʘʯʘʤʠ ï ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ, 
ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʛʘʨʤʦʥʽʯʥʠʭ ʩʧʦʪʚʦʨʝʥʴ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʢʝʨʦʚʘʥʦʩʪʽ ʩʠʩ-
ʪʝʤʠ. 

- ʇʦʚʥʘ ʤʦʜʝʨʥʽʟʘʮʽʷ ʥʘ ʦʩʥʦʚʽ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ 
ï ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʩʠʥʭʨʦʥʥʠʭ ʪʘ ʘʩʠʥʭʨʦʥʥʠʭ ʜʚʠʛʫʥʽʚ ʽʟ ʮʠʬʨʦ-
ʚʠʤʠ ʩʠʩʪʝʤʘʤʠ ʢʝʨʫʚʘʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʥʘʡʚʠʱʠʡ ʨʽʚʝʥʴ ʥʘʜʽʡʥʦʩʪʽ, 
ʛʥʫʯʢʦʩʪʽ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ʎʽ ʧʽʜʭʦʜʠ ʜʦʟʚʦʣʷʶʪʴ ʘʜʘʧʪʫʚʘʪʠ ʽʩʥʫʶʯʝ ʦʙʣʘʜʥʘʥʥʷ ʜʦ ʩʫʯʘʩʥʠʭ 
ʚʠʤʦʛ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʡʦʛʦ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ.   

  
ʆʮʽʥʢʘ ʽ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ ʩʠʩʪʝʤʠ  
ʋ ʧʨʦʮʝʩʽ ʧʨʦʻʢʪʫʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʭ ʩʠʩʪʝʤ ʯʘʩʪʦ 

ʚʠʥʠʢʘʻ ʩʠʪʫʘʮʽʷ, ʢʦʣʠ ʽʩʥʫʻ ʢʽʣʴʢʘ ʥʝʟʘʣʝʞʥʠʭ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ, ʷʢʽ ʥʝ ʟʘʚ-
ʞʜʠ ʫʟʛʦʜʞʫʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ. 

ʅʘʧʨʠʢʣʘʜ, ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʦʜʥʦʯʘʩʥʦ: 

- ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʤʘʢʩʠʤʘʣʴʥʫ ʜʠʥʘʤʽʯʥʫ ʪʦʯʥʽʩʪʴ ʨʝʛʫʣʴʦʚʘʥʠʭ 
ʟʤʽʥʥʠʭ (ʰʚʠʜʢʽʩʪʴ, ʤʦʤʝʥʪ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʪʠʩʢ, ʥʘʧʽʨ ʪʦʱʦ); 

- ʤʽʥʽʤʽʟʫʚʘʪʠ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʷʢ ʫ ʧʝʨʝʭʽʜʥʠʭ, ʪʘʢ ʽ ʚ 
ʩʪʘʣʠʭ ʨʝʞʠʤʘʭ; 

- ʤʘʪʠ ʤʽʥʽʤʘʣʴʥʫ ʚʘʨʪʽʩʪʴ; 

- ʛʘʨʘʥʪʫʚʘʪʠ ʟʘʜʘʥʠʡ ʨʽʚʝʥʴ ʥʘʜʽʡʥʦʩʪʽ. 
ʆʩʢʽʣʴʢʠ ʮʽ ʢʨʠʪʝʨʽʾ ʤʦʞʫʪʴ ʩʫʧʝʨʝʯʠʪʠ ʦʜʠʥ ʦʜʥʦʤʫ, ʜʣʷ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫʟʘʛʘʣʴʥʝʥʽ ʢʨʠʪʝʨʽʾ ʷʢʦʩʪʽ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʢʦʤ-
ʧʣʝʢʩʥʦ ʚʨʘʭʫʚʘʪʠ ʚʩʽ ʧʦʢʘʟʥʠʢʠ. 

ʉʘʤʝ ʪʘʢʠʡ ʧʽʜʭʽʜ ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ ʚʠʙʦʨʫ ʩʪʨʫʢʪʫʨʠ ʝʣʝʢʪʨʦʤʝʭʘʥʽ-
ʯʥʦʾ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʟʘʩʦʙʽʚ ʽ ʘʣʛʦʨʠʪʤʽʚ ʾʾ ʫʧʨʘʚʣʽʥʥʷ ʩʝʨʝʜ ʙʘʛʘʪʴʦʭ 
ʤʦʞʣʠʚʠʭ ʚʘʨʽʘʥʪʽʚ.  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ ʩʠʩʪʝʤʠ ʥʝʦʙʭʽʜʥʦ:  
- ʨʝʪʝʣʴʥʦ ʚʠʚʯʠʪʠ ʚʠʤʦʛʠ ʧʨʦʻʢʪʫ, ʚʢʣʶʯʘʶʯʠ ʧʦʪʫʞʥʽʩʪʴ, ʰʚʠ-

ʜʢʽʩʪʴ, ʪʦʯʥʽʩʪʴ, ʥʘʚʘʥʪʘʞʝʥʥʷ, ʝʬʝʢʪʠʚʥʽʩʪʴ, ʨʦʟʤʽʨ, ʚʘʛʫ, ʨʦʙʦʯʽ ʫʤʦʚʠ 
ʪʘ ʽʥʰʽ ʬʘʢʪʦʨʠ;  

- ʜʦʩʣʽʜʠʪʠ ʨʽʟʥʽ ʪʝʭʥʽʯʥʽ ʚʘʨʽʘʥʪʠ ʩʠʩʪʝʤ, ʪʘʢʽ ʷʢ ʨʽʟʥʽ ʪʠʧʠ ʧʨʠ-
ʚʦʜʽʚ, ʢʦʤʧʦʥʝʥʪʽʚ, ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʢʦʥʬʽʛʫʨʘʮʽʡ;  

- ʚʩʪʘʥʦʚʠʪʠ ʢʨʠʪʝʨʽʾ ʜʣʷ ʦʮʽʥʢʠ ʢʦʞʥʦʛʦ ʚʘʨʽʘʥʪʫ;  
- ʧʨʦʚʝʩʪʠ ʨʘʥʞʫʚʘʥʥʷ ʽ ʚʘʛʦʚʠʡ ʘʥʘʣʽʟ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʯʠʩʣʦʚʽ 

ʤʝʪʦʜʠ, ʪʘʢʽ ʷʢ ʘʥʘʣʽʟ ʙʘʣʽʚ, ʘʥʘʣʽʪʠʯʥʘ ʽʻʨʘʨʭʽʯʥʘ ʧʨʦʮʝʜʫʨʘ (AHP) ʘʙʦ 
ʽʥʰʽ ʤʝʪʦʜʠ ʨʘʥʞʫʚʘʥʥʷ, ʱʦʙ ʚʩʪʘʥʦʚʠʪʠ ʟʥʘʯʠʤʽʩʪʴ ʢʦʞʥʦʛʦ ʢʨʠʪʝʨʽʶ.   



 

- ʧʨʦʚʝʩʪʠ ʦʮʽʥʢʫ ʝʢʦʥʦʤʽʯʥʠʭ ʘʩʧʝʢʪʽʚ ʢʦʞʥʦʛʦ ʚʘʨʽʘʥʪʫ, ʚʢʣʶ-
ʯʘʶʯʠ ʚʘʨʪʽʩʪʴ ʢʦʤʧʦʥʝʥʪʽʚ, ʚʩʪʘʥʦʚʣʝʥʥʷ, ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʝʥʝʨʛʦʩʧʦʞʠ-
ʚʘʥʥʷ, ʪʨʠʚʘʣʽʩʪʴ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʧʦʪʝʥʮʽʡʥʠʡ ʜʦʭʽʜ ʘʙʦ ʟʘʦʱʘʜʞʝʥʥʷ;  

- ʧʦʨʽʚʥʷʪʠ ʪʘ ʚʠʙʨʘʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʚʘʨʽʘʥʪ,  ʟʽʙʨʘʪʠ ʽʥʬʦʨʤʘ-
ʮʽʶ, ʧʨʦʚʝʜʝʥʦʾ ʦʮʽʥʢʠ ʪʘ ʘʥʘʣʽʟʫ ʜʣʷ ʢʦʞʥʦʛʦ ʚʘʨʽʘʥʪʫ;  

- ʧʝʨʝʚʽʨʠʪʠ ʚʠʙʨʘʥʠʡ ʚʘʨʽʘʥʪ ʩʠʩʪʝʤʠ, ʚʨʘʭʦʚʫʶʯʠ ʪʝʭʥʽʯʥʫ ʨʝ-
ʘʣʽʟʦʚʘʥʽʩʪʴ, ʥʘʷʚʥʽʩʪʴ ʢʦʤʧʦʥʝʥʪʽʚ ʥʘ ʨʠʥʢʫ, ʪʝʭʥʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʟʘʤʦʚ-
ʥʠʢʘ ʪʘ ʽʥʰʽ ʚʘʞʣʠʚʽ ʬʘʢʪʦʨʠ.  

  
ʉʠʥʪʝʟ ʟʘʩʦʙʽʚ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʭ  ʩʠʩʪʝʤ  
ʉʠʥʪʝʟ ʟʘʩʦʙʽʚ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʭ ʩʠʩʪʝʤ ʧʝʨʝʜʙʘʯʘʻ ʧʦʝʪʘʧʥʫ ʨʦ-

ʟʨʦʙʢʫ ʪʘ ʨʝʘʣʽʟʘʮʽʶ ʢʦʤʧʦʥʝʥʪʽʚ, ʾʭ ʽʥʪʝʛʨʘʮʽʶ ʡ ʪʝʩʪʫʚʘʥʥʷ ʟ ʤʝʪʦʶ ʩʪʚʦ-
ʨʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ. 

ʇʽʜ ʯʘʩ ʩʠʥʪʝʟʫ ʚʨʘʭʦʚʫʶʪʴʩʷ ʚʠʤʦʛʠ ʱʦʜʦ: 

- ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ, 

- ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʜʦʚʛʦʚʽʯʥʦʩʪʽ, 

- ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ, 

- ʘ ʪʘʢʦʞ ʽʥʰʠʭ ʪʝʭʥʽʯʥʠʭ ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʚʠ-
ʟʥʘʯʝʥʠʭ ʟʘʚʜʘʥʥʷʤ ʧʨʦʻʢʪʫ. 

ʇʨʦʮʝʩ ʩʠʥʪʝʟʫ ʦʭʦʧʣʶʻ ʚʠʙʽʨ ʽ ʧʦʻʜʥʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ, ʤʘʪʝʨʽʘʣʽʚ, 
ʪʝʭʥʦʣʦʛʽʡ ʽ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʨʽʰʝʥʴ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʟʘʜʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽ 
ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ. ɺʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʥʝ ʣʠʰʝ ʨʦʙʦʪʫ ʦʢʨʝʤʠʭ ʚʫʟʣʽʚ, 
ʘ ʡ ʾʭ ʚʟʘʻʤʦʜʽʶ ʚ ʤʝʞʘʭ ʽʥʪʝʛʨʦʚʘʥʦʾ ʩʠʩʪʝʤʠ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʤʝ-
ʪʦʜʠ ʡ ʧʽʜʭʦʜʠ, ʩʝʨʝʜ ʷʢʠʭ: 

- ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʚʝʜʽʥʢʠ ʩʠʩ-
ʪʝʤʠ; 

- ʦʧʪʠʤʽʟʘʮʽʷ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ; 

- ʪʝʭʥʽʯʥʠʡ ʘʥʘʣʽʟ ʜʣʷ ʦʮʽʥʢʠ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʪʘ ʨʠʟʠʢʽʚ; 

- ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦ-
ʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʚʘʣʽʜʘʮʽʾ ʧʨʦʻʢʪʥʠʭ ʨʽʰʝʥʴ. 

ʉʠʥʪʝʟ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʭ ʩʠʩʪʝʤ ʻ ʢʦʤʧʣʝʢʩʥʠʤ ʧʨʦʮʝʩʦʤ, ʱʦ ʧʦ-
ʻʜʥʫʻ ʽʥʞʝʥʝʨʥʽ ʟʥʘʥʥʷ, ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ. 

ɸʥʘʣʽʟ ʦʙôʻʢʪʘ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʚʘʨʽʘʥʪʽʚ ʧʦʙʫʜʦʚʠ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʦʾ 
ʩʠʩʪʝʤʠ ʦʭʦʧʣʶʻ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʝʪʘʧʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʦʧʪʠ-
ʤʘʣʴʥʦʛʦ ʧʨʦʻʢʪʥʦʛʦ ʨʽʰʝʥʥʷ: 

- ɺʠʟʥʘʯʝʥʥʷ ʚʠʤʦʛ ʜʦ ʩʠʩʪʝʤʠ. 
ʌʦʨʤʫʣʶʶʪʴʩʷ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ (ʪʦʯʥʽʩʪʴ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ, 

ʰʚʠʜʢʦʜʽʷ), ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʢʨʠʪʝʨʽʾ (ʥʘʜʽʡʥʽʩʪʴ, ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ), ʘ ʪʘ-
ʢʦʞ ʜʦʜʘʪʢʦʚʽ ʬʘʢʪʦʨʠ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʦʪʨʝʙʠ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʫʤʦʚʠ 
ʝʢʩʧʣʫʘʪʘʮʽʾ. 

- ɺʠʙʽʨ ʢʦʤʧʦʥʝʥʪʽʚ. 



 

ɺʠʢʦʥʫʻʪʴʩʷ ʧʽʜʙʽʨ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ, ʜʘʪʯʠʢʽʚ, ʚʠʢʦʥʘʚʯʠʭ ʤʝʭʘʥʽʟ-
ʤʽʚ, ʢʦʥʪʨʦʣʝʨʽʚ ʪʘ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʝʭʥʽʯʥʠʤ ʽ ʷʢʽʩʥʠʤ 
ʢʨʠʪʝʨʽʷʤ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʘʨʪʦʩʪʽ ʪʘ ʜʦʩʪʫʧʥʦʩʪʽ ʥʘ ʨʠʥʢʫ. 

- ʇʨʦʻʢʪʫʚʘʥʥʷ ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ. 
ʈʦʟʨʦʙʣʷʻʪʴʩʷ ʟʘʛʘʣʴʥʘ ʩʭʝʤʘ ʩʠʩʪʝʤʠ: ʚʠʟʥʘʯʘʶʪʴʩʷ ʦʩʥʦʚʥʽ ʢʦʤ-

ʧʦʥʝʥʪʠ, ʟʚôʷʟʢʠ ʤʽʞ ʥʠʤʠ ʪʘ ʧʨʠʥʮʠʧʠ ʾʭʥʴʦʾ ʚʟʘʻʤʦʜʽʾ. ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ 
ʜʝʢʦʤʧʦʟʠʮʽʷ ʡ ʽʥʪʝʛʨʘʮʽʷ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

- ʈʦʟʨʦʙʣʝʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʢʝʨʫʚʘʥʥʷ. 
ʉʪʚʦʨʶʻʪʴʩʷ ʣʦʛʽʢʘ ʫʧʨʘʚʣʽʥʥʷ, ʘʣʛʦʨʠʪʤʠ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʢʝʨʫ-

ʚʘʥʥʷ ʨʝʞʠʤʘʤʠ ʨʦʙʦʪʠ. ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʘʜʘʧʪʠʚʥʦʤʫ ʢʝʨʫ-
ʚʘʥʥʶ, ʦʧʪʠʤʘʣʴʥʦʤʫ ʨʦʟʧʦʜʽʣʫ ʥʘʚʘʥʪʘʞʝʥʴ ʽ ʢʦʦʨʜʠʥʘʮʽʾ ʨʦʙʦʪʠ ʚʩʽʭ 
ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤʠ. 

- ʄʦʜʝʣʶʚʘʥʥʷ ʪʘ ʩʠʤʫʣʷʮʽʷ. 
ʇʝʨʝʜ ʬʽʟʠʯʥʦʶ ʨʝʘʣʽʟʘʮʽʻʶ ʟʜʽʡʩʥʶʻʪʴʩʷ ʤʦʜʝʣʶʚʘʥʥʷ ʜʣʷ ʧʝʨʝ-

ʚʽʨʢʠ ʧʨʘʚʠʣʴʥʦʩʪʽ ʦʙʨʘʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʽ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʠ-
ʷʚʠʪʠ ʧʦʪʝʥʮʽʡʥʽ ʧʨʦʙʣʝʤʠ ʪʘ ʚʥʝʩʪʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ. 

- ʆʮʽʥʢʘ ʪʘ ʟʘʪʚʝʨʜʞʝʥʥʷ ʩʠʩʪʝʤʠ. 
ʇʨʦʚʦʜʷʪʴʩʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʡ ʚʠʤʽʨʶʚʘʥʥʷ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʚʽʜʧʦʚʽʜ-

ʥʦʩʪʽ ʩʠʩʪʝʤʠ ʚʠʤʦʛʘʤ ʪʘ ʩʧʝʮʠʬʽʢʘʮʽʷʤ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʢʫʤʝʥʪʫʶʪʴʩʷ ʪʘ 
ʟʘʪʚʝʨʜʞʫʶʪʴʩʷ ʷʢ ʦʩʪʘʪʦʯʥʠʡ ʝʪʘʧ ʩʠʥʪʝʟʫ...  

ɺʘʞʣʠʚʦ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʩʠʥʪʝʟ ʟʘʩʦʙʽʚ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʭ ʩʠʩʪʝʤ 
ʻ ʽʪʝʨʘʪʠʚʥʠʤ ʧʨʦʮʝʩʦʤ. ʇʽʩʣʷ ʝʪʘʧʫ ʦʮʽʥʢʠ ʪʘ ʟʘʪʚʝʨʜʞʝʥʥʷ ʤʝʪʦʜʽʚ ʢʦ-
ʥʪʨʦʣʶ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʷʚʣʝʥʽ ʧʨʦʙʣʝʤʠ ʘʙʦ ʚʠʟʥʘʯʝʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 
ʚʜʦʩʢʦʥʘʣʝʥʥʷ. ʋ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʥʝʦʙʭʽʜʥʦ ʧʦʚʝʨʥʫʪʠʩʷ ʜʦ ʧʦʧʝʨʝʜʥʽʭ 
ʝʪʘʧʽʚ ʧʨʦʻʢʪʫʚʘʥʥʷ ʜʣʷ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʪʘ ʫʪʦʯʥʝʥʴ. 

ʎʠʢʣʽʯʥʽʩʪʴ ʧʨʦʮʝʩʫ ʜʦʟʚʦʣʷʻ ʧʦʩʪʫʧʦʚʦ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʩʠʩʪʝʤʫ 
ʪʘ ʧʦʚʪʦʨʶʚʘʪʠ ʮʠʢʣ çʧʨʦʻʢʪʫʚʘʥʥʷ Ÿ ʤʦʜʝʣʶʚʘʥʥʷ Ÿ ʚʠʧʨʦʙʫʚʘʥʥʷè 
ʜʦʪʠ, ʜʦʢʠ ʥʝ ʙʫʜʝ ʜʦʩʷʛʥʫʪʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʪʝ-
ʭʥʽʯʥʠʤ ʚʠʤʦʛʘʤ ʽ ʧʦʪʨʝʙʘʤ ʢʦʨʠʩʪʫʚʘʯʘ.  

  
ʈʦʟʨʦʙʢʘ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʟ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʶ ʘʨʭʽʪʝʢʪʫʨʦʶ  
ʋ ʩʫʯʘʩʥʦʤʫ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʜʝʮʝʥʪʨʘʣʽʟʘʮʽʷ ʻ ʥʝ ʣʠʰʝ 

ʪʨʝʥʜʦʤ, ʘʣʝ ʡ ʢʣʶʯʦʚʦʶ ʢʦʥʮʝʧʮʽʻʶ ʫ ʩʪʚʦʨʝʥʥʽ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. 
ɼʝʮʝʥʪʨʘʣʽʟʦʚʘʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʧʦʜʽʣ ʬʫʥʢʮʽʡ ʪʘ ʢʦʥʪʨʦʣʶ 
ʤʽʞ ʦʢʨʝʤʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʱʦ ʦʟʥʘʯʘʻ ʚʽʜʭʽʜ ʚʽʜ ʪʨʘʜʠʮʽʡʥʦʾ ʮʝʥʪʨʘʣʽ-
ʟʦʚʘʥʦʾ ʤʦʜʝʣʽ ʜʦ ʙʽʣʴʰ ʛʥʫʯʢʦʛʦ ʡ ʝʬʝʢʪʠʚʥʦʛʦ ʧʽʜʭʦʜʫ. 

 
ʊʘʢʽ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʟʘʻʤʦʜʽʶ ʪʘ ʦʙʤʽʥ ʽʥʬʦʨʤʘʮʽʻʶ ʤʽʞ ʚʫ-

ʟʣʘʤʠ ʙʝʟ ʻʜʠʥʦʛʦ ʮʝʥʪʨʫ ʫʧʨʘʚʣʽʥʥʷ, ʱʦ ʧʽʜʚʠʱʫʻ ʾʭ ʥʘʜʽʡʥʽʩʪʴ, ʤʘʩʰʪʘ-
ʙʦʚʘʥʽʩʪʴ ʪʘ ʘʜʘʧʪʠʚʥʽʩʪʴ. 

ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʮʴʦʤʫ ʧʨʦʮʝʩʽ ʚʽʜʽʛʨʘʻ ʧʦʝʪʘʧʥʘ ʨʦʟʨʦʙʢʘ ʩʠʩʪʝʤ ʘʚ-
ʪʦʤʘʪʠʟʘʮʽʾ, ʷʢʘ ʦʭʦʧʣʶʻ: 

- ʘʥʘʣʽʟ ʦʙôʻʢʪʘ ʫʧʨʘʚʣʽʥʥʷ; 

- ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʶ ʦʢʨʝʤʠʭ ʬʫʥʢʮʽʡ; 



 

- ʽʥʪʝʛʨʘʮʽʶ ʚ ʻʜʠʥʫ ʩʠʩʪʝʤʫ; 

- ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʘʚʜʘʥʴ ʜʣʷ ʨʦʟʚʠʪʢʫ. 
ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʥʝ ʣʠʰʝ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʪʦʯʥʽʩʪʴ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʨʽʰʝʥʴ, ʘʣʝ ʡ ʾʭʥʶ ʛʦʪʦʚʥʽʩʪʴ ʜʦ ʧʦʜʘʣʴʰʠʭ ʟʤʽʥ, ʱʦ ʧʽ-
ʜʚʠʱʫʻ ʟʘʛʘʣʴʥʫ ʷʢʽʩʪʴ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʫ ʧʨʦʤʠʩ-
ʣʦʚʦʩʪʽ ʪʘ ʽʥʰʠʭ ʛʘʣʫʟʷʭ.  

ʆʩʥʦʚʥʽ ʝʪʘʧʠ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

- ɸʥʘʣʽʟ ʦʙôʻʢʪʘ ʫʧʨʘʚʣʽʥʥʷ. 
ɺʠʟʥʘʯʘʶʪʴʩʷ ʬʫʥʢʮʽʾ ʤʘʡʙʫʪʥʴʦʾ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʚʩʪʘʥʦʚ-

ʣʶʶʪʴʩʷ ʚʠʤʦʛʠ ʜʦ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ. 
ʈʝʟʫʣʴʪʘʪ: ʜʝʪʘʣʽʟʦʚʘʥʘ ʩʭʝʤʘ ʦʙôʻʢʪʘ ʫʧʨʘʚʣʽʥʥʷ ʟ ʧʝʨʝʣʽʢʦʤ ʜʘʪ-

ʯʠʢʽʚ ʽ ʚʠʢʦʥʘʚʯʠʭ ʤʝʭʘʥʽʟʤʽʚ. 

- ʈʦʟʨʦʙʢʘ ʩʪʨʫʢʪʫʨʠ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. 
ʌʦʨʤʫʶʪʴʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, ʦʧʠʩʫ-

ʻʪʴʩʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ, ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʠʤʦʛʠ ʜʦ ʘʣʛʦʨʠʪʤʽʚ ʽ ʧʘ-
ʨʘʤʝʪʨʠ ʣʦʢʘʣʴʥʦʾ ʤʝʨʝʞʽ. 

ʈʝʟʫʣʴʪʘʪ: ʩʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʩʠʩʪʝʤʠ ʪʘ ʚʠʤʦʛʠ ʜʦ ʘʣʛʦʨʠʪʤʽʚ ʫʧ-
ʨʘʚʣʽʥʥʷ. 

- ʈʦʟʨʦʙʢʘ ʩʭʝʤʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʘʧʘʨʘʪʥʦʾ ʯʘʩʪʠʥʠ. 
ɺʠʢʦʥʫʻʪʴʩʷ ʦʮʽʥʢʘ ʚʘʨʪʦʩʪʽ, ʚʠʙʽʨ ʦʧʪʠʤʘʣʴʥʠʭ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ, 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʥʘʜʽʡʥʦʩʪʽ. 
ʈʝʟʫʣʴʪʘʪ: ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘ ʢʦʤʧʣʝʢʪ ʩʭʝʤʥʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ. 

- ɺʠʟʥʘʯʝʥʥʷ ʩʢʣʘʜʫ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ. 
ʆʮʽʥʶʻʪʴʩʷ ʚʘʨʪʽʩʪʴ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʟʘʻ-

ʤʦʜʽʷ ʤʽʞ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʪʘ ʽʥʪʝʨʬʝʡʩʘʤʠ. 
ʈʝʟʫʣʴʪʘʪ: ʩʪʚʦʨʝʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʽʥʩʪʨʫʢʮʽʾ ʪʘ ʧʨʦʚʝ-

ʜʝʥʝ ʦʟʥʘʡʦʤʣʝʥʥʷ ʧʝʨʩʦʥʘʣʫ ʟ ʧʨʦʛʨʘʤʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ. 

- ʆʮʽʥʢʘ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʡ ʝʬʝʢʪʠʚʥʦʩʪʽ. 
ʇʝʨʝʚʽʨʷʶʪʴʩʷ ʘʣʛʦʨʠʪʤʠ ʚ ʩʢʣʘʜʽ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, 

ʚʥʦʩʷʪʴʩʷ ʥʝʦʙʭʽʜʥʽ ʟʤʽʥʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ. 
ʈʝʟʫʣʴʪʘʪ: ʽʥʩʪʨʫʢʮʽʷ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʜʽʘʛʥʦʩʪʠʢʠ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘ-

ʪʠʟʘʮʽʾ. 

- ʂʦʨʝʢʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ. 
ɺʠʢʦʥʫʻʪʴʩʷ ʥʘʣʘʛʦʜʞʝʥʥʷ ʪʘ ʢʦʨʝʢʮʽʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʷʚʣʝʥʠʭ ʥʝʜʦʣʽʢʽʚ, ʫʪʦʯʥʶʻʪʴʩʷ ʜʦʢʫʤʝʥʪʘʮʽʷ. 
ʈʝʟʫʣʴʪʘʪ: ʩʪʘʙʽʣʴʥʝ ʪʘ ʥʘʜʽʡʥʝ ʇɿ ʟ ʦʥʦʚʣʝʥʦʶ ʜʦʢʫʤʝʥʪʘʮʽʻʶ. 

- ʌʦʨʤʘʣʽʟʘʮʽʷ ʬʫʥʢʮʽʡ ʧʝʨʩʦʥʘʣʫ. 
ʈʦʟʨʦʙʣʷʶʪʴʩʷ ʧʦʩʘʜʦʚʽ ʪʘ ʚʠʨʦʙʥʠʯʽ ʽʥʩʪʨʫʢʮʽʾ ʜʣʷ ʦʧʝʨʘʪʦʨʽʚ ʽ ʪʝ-

ʭʥʽʯʥʦʛʦ ʧʝʨʩʦʥʘʣʫ ʟ ʤʝʪʦʶ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ. 
ʈʝʟʫʣʴʪʘʪ: ʢʦʤʧʣʝʢʪ ʨʝʛʣʘʤʝʥʪʫʶʯʠʭ ʜʦʢʫʤʝʥʪʽʚ ʜʣʷ ʧʝʨʩʦʥʘʣʫ. 

- ɺʠʟʥʘʯʝʥʥʷ ʰʣʷʭʽʚ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʠ. 
ʇʨʦʚʦʜʠʪʴʩʷ ʘʥʘʣʽʟ ʤʦʞʣʠʚʦʩʪʝʡ ʨʦʟʰʠʨʝʥʥʷ ʪʘ ʤʦʜʝʨʥʽʟʘʮʽʾ, ʫʟʘ-

ʛʘʣʴʥʶʶʪʴʩʷ ʥʘʧʨʷʤʠ ʨʝʘʣʽʟʘʮʽʾ ʥʦʚʠʭ ʬʫʥʢʮʽʡ. 



 

ʈʝʟʫʣʴʪʘʪ: ʧʝʨʝʣʽʢ ʥʦʚʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʘʚʜʘʥʴ ʽ ʪʝʭʥʽʯʥʝ ʟʘ-
ʚʜʘʥʥʷ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʠ. 

  
 
ɺʠʩʥʦʚʢʠ. 

- ʉʠʩʪʝʤʥʠʡ ʽʥʞʠʥʽʨʠʥʛ (ʉɯ) ʻ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʤ ʧʽʜʭʦʜʦʤ, ʷʢʠʡ 
ʟʘʙʝʟʧʝʯʫʻ ʩʪʚʦʨʝʥʥʷ ʩʢʣʘʜʥʠʭ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ ʰʣʷʭʦʤ ʽʥʪʝʛʨʘʮʽʾ ʘʧʘ-
ʨʘʪʥʠʭ, ʧʨʦʛʨʘʤʥʠʭ, ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʽ ʣʶʜʩʴʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ɺʽʥ ʦʭʦʧʣʶʻ 
ʚʩʽ ʝʪʘʧʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʩʠʩʪʝʤʠ ð ʚʽʜ ʬʦʨʤʫʣʶʚʘʥʥʷ ʚʠʤʦʛ ʜʦ ʚʠʚʝ-
ʜʝʥʥʷ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

- ɾʠʪʪʻʚʠʡ ʮʠʢʣ ʩʠʩʪʝʤʠ ʧʝʨʝʜʙʘʯʘʻ ʧʦʝʪʘʧʥʫ ʨʝʘʣʽʟʘʮʽʶ: ʘʥʘ-
ʣʽʟ ʚʠʤʦʛ, ʧʨʦʻʢʪʫʚʘʥʥʷ, ʚʠʙʽʨ ʽ ʩʠʥʪʝʟ ʢʦʤʧʦʥʝʥʪʽʚ, ʤʦʜʝʣʶʚʘʥʥʷ, ʽʥʪʝʛ-
ʨʘʮʽʶ, ʪʝʩʪʫʚʘʥʥʷ, ʝʢʩʧʣʫʘʪʘʮʽʶ ʪʘ ʤʦʜʝʨʥʽʟʘʮʽʶ. ɺʘʞʣʠʚʠʤ ʻ ʽʪʝʨʘʪʠʚ-
ʥʠʡ ʭʘʨʘʢʪʝʨ ʮʴʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʥʦʩʠʪʠ ʟʤʽʥʠ ʪʘ ʚʜʦʩʢʦʥʘ-
ʣʝʥʥʷ. 

- ʂʣʶʯʦʚʽ ʢʨʠʪʝʨʽʾ ʧʨʦʻʢʪʫʚʘʥʥʷ (ʪʦʯʥʽʩʪʴ, ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ, 
ʥʘʜʽʡʥʽʩʪʴ, ʚʘʨʪʽʩʪʴ, ʨʝʤʦʥʪʦʧʨʠʜʘʪʥʽʩʪʴ) ʥʝʨʽʜʢʦ ʩʫʧʝʨʝʯʘʪʴ ʦʜʠʥ ʦʜ-
ʥʦʤʫ, ʪʦʤʫ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫʟʘʛʘʣʴʥʝʥʽ ʢʨʠʪʝʨʽʾ ʪʘ ʤʝʪʦʜʠ ʙʘʛʘʪʦʢʨʠʪʝʨʽ-
ʘʣʴʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ (AHP, TOPSIS, Pareto-ʘʥʘʣʽʟ). 

- ʉʠʥʪʝʟ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʭ ʩʠʩʪʝʤ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʦʻʜʥʘʥʥʽ ʽʥ-
ʞʝʥʝʨʥʠʭ ʟʥʘʥʴ ʟ ʤʘʪʝʤʘʪʠʯʥʠʤ ʤʦʜʝʣʶʚʘʥʥʷʤ, ʦʧʪʠʤʽʟʘʮʽʻʶ ʡ ʝʢʩʧʝʨʠ-
ʤʝʥʪʘʣʴʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ. ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʚʟʘʻʤʦʜʽʾ 
ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʩʢʣʘʜʽ ʻʜʠʥʦʾ ʽʥʪʝʛʨʦʚʘʥʦʾ ʩʠʩʪʝʤʠ. 

- ʄʦʜʝʨʥʽʟʘʮʽʷ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ ʪʘ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʤʦʞʝ ʟʜʽʡ-
ʩʥʶʚʘʪʠʩʷ ʧʦʩʪʫʧʦʚʦ: ʚʽʜ ʟʘʤʽʥʠ ʨʝʣʝʡʥʦ-ʢʦʥʪʘʢʪʥʠʭ ʩʭʝʤ ʥʘ ʮʠʬʨʦʚʽ ʜʦ 
ʧʝʨʝʭʦʜʫ ʥʘ ʩʫʯʘʩʥʽ ʩʠʩʪʝʤʠ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʟ ʘʩʠʥʭʨʦʥʥʠʤʠ ʪʘ ʩʠʥʭʨʦʥ-
ʥʠʤʠ ʜʚʠʛʫʥʘʤʠ. ʎʝ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʧʨʦʜʫʢ-
ʪʠʚʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ. 

- ɼʝʮʝʥʪʨʘʣʽʟʦʚʘʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʚ 
ʫʤʦʚʘʭ ɯʥʜʫʩʪʨʽʾ 4.0. ʈʦʟʧʦʜʽʣ ʬʫʥʢʮʽʡ ʤʽʞ ʚʫʟʣʘʤʠ ʟʘʙʝʟʧʝʯʫʻ ʛʥʫʯʢʽʩʪʴ, 
ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ ʽ ʩʪʽʡʢʽʩʪʴ ʩʠʩʪʝʤ, ʱʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʚʝʣʠʢʠʭ ʧʨʦʤʠʩʣʦ-
ʚʠʭ ʦʙôʻʢʪʽʚ. 

- ʋ ʛʘʣʫʟʽ ʛʽʨʥʠʯʦ-ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʢʦʤʧʣʝʢʩʫ (ɻʄʂ) ʩʠʩʪʝʤʥʠʡ ʽʥ-
ʞʠʥʽʨʠʥʛ ʟʥʘʭʦʜʠʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʩʪʚʦʨʝʥʥʽ ʪʘ ʤʦʜʝʨʥʽʟʘʮʽʾ: 

¶ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ ʢʦʥʚʝʻʨʥʠʭ ʣʽʥʽʡ, ʧʽʜʡʦʤʥʠʭ ʤʘʰʠʥ ʽ ʥʘʩʦʩʥʠʭ 
ʩʪʘʥʮʽʡ; 

¶ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʢʘʪʥʠʭ ʩʪʘʥʽʚ ʽ ʜʦʤʝʥʥʠʭ ʧʝʯʝʡ; 

¶ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʤʝʨʝʞ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚ. 
ʆʪʞʝ, ʩʠʩʪʝʤʥʠʡ ʽʥʞʠʥʽʨʠʥʛ ʽ ʤʝʪʦʜʦʣʦʛʽʷ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʟʘʙʝʟʧʝ-

ʯʫʶʪʴ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʝʭʥʽʯʥʠʭ ʩʠʩ-
ʪʝʤ, ʧʽʜʚʠʱʫʶʯʠ ʾʭʥʶ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞ-
ʥʽʩʪʴ ʫ ʩʫʯʘʩʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚʘʭ. 



 

ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ ʜʦ ʪʝʤʠ 2. 
1. ʑʦ ʪʘʢʝ ʩʠʩʪʝʤʥʠʡ ʽʥʞʠʥʽʨʠʥʛ ʽ ʷʢʫ ʨʦʣʴ ʚʽʥ ʚʽʜʽʛʨʘʻ ʫ ʧʨʦʻʢʪʫ-

ʚʘʥʥʽ ʩʢʣʘʜʥʠʭ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ? 
2. ʗʢʽ ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʪʝʭʥʽʯʥʦʾ ʩʠʩʪʝʤʠ ʚʠ ʤʦʞʝʪʝ 

ʥʘʟʚʘʪʠ? 
3. ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʚʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʶ ʪʘ ʜʝʮʝʥʪʨʘ-

ʣʽʟʦʚʘʥʦʶ ʘʨʭʽʪʝʢʪʫʨʦʶ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ? 
4. ʗʢʽ ʤʝʪʦʜʠ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʦʾ ʦʮʽʥʢʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠ-

ʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʝʣʝʢʪʨʦʤʝʭʘʪʨʦʥʥʦʾ ʩʠʩʪʝʤʠ? 
5. ʅʘʟʚʽʪʴ ʦʩʥʦʚʥʽ ʧʽʜʭʦʜʠ ʜʦ ʤʦʜʝʨʥʽʟʘʮʽʾ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʝʣʝ-

ʢʪʨʦʧʨʠʚʦʜʽʚ. 
6. ʏʦʤʫ ʧʨʦʮʝʩ ʩʠʥʪʝʟʫ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʭ ʩʠʩʪʝʤ ʚʚʘʞʘʻʪʴʩʷ 

ʽʪʝʨʘʪʠʚʥʠʤ? 
7. ʅʘʚʝʜʽʪʴ ʧʨʠʢʣʘʜʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤʥʦʛʦ ʽʥʞʠʥʽʨʠʥʛʫ ʚ ʛʽʨ-

ʥʠʯʦ-ʤʝʪʘʣʫʨʛʽʡʥʦʤʫ ʢʦʤʧʣʝʢʩʽ. 
 
ɺʠʢʦʨʠʩʪʘʥʘ ʣʽʪʝʨʘʪʫʨʘ. 
1. ɯʥʞʠʥʽʨʠʥʛ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ ʪʘ ʤʝʭʘʪʨʦʥʥʠʭ ʩʠʩʪʝʤ : ʧʽʜʨʫʯ. 

ɼʣʷ ʟʜʦʙʫʚʘʯʽʚ ʩʪʫʧʝʥʷ ʤʘʛʽʩʪʨʘ ʟʘ ʩʧʝʮ. 141 ɽʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʘ, ʝʣʝʢʪ-
ʨʦʪʝʭʥʽʢʘ ʪʘ ʝʣʝʢʪʨʦʤʝʭʘʥʽʢʘ / ɸ. ɺ. ɹʦʩʘʢ, ɸ. ɺ. ʊʦʨʦʧʦʚ, ʃ. ɺ. ʊʦʨʦʧʦʚʘ; 
ʂʇɯ ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ. ʂʠʾʚ : ʂʇɯ ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ, 2024. 251 ʩ.  

2. The Guide to the Systems Engineering Body of Knowledge (SEBoK) : 

version 2.13 / N. Hutchison et. al. SEBoK, 2025. URL: https://wikiworks-sebok-
images.s3.amazonaws.com/main/2/23/Guide_to_the_Systems_Engineer-
ing_Body_of_Knowledge_v2.13.pdf  

https://wikiworks-sebok-images.s3.amazonaws.com/main/2/23/Guide_to_the_Systems_Engineering_Body_of_Knowledge_v2.13.pdf
https://wikiworks-sebok-images.s3.amazonaws.com/main/2/23/Guide_to_the_Systems_Engineering_Body_of_Knowledge_v2.13.pdf
https://wikiworks-sebok-images.s3.amazonaws.com/main/2/23/Guide_to_the_Systems_Engineering_Body_of_Knowledge_v2.13.pdf


 

ʊɽʄɸ 3 ʆʈɻɸʅɯɿɸʎɯʁʅʆ-ɽʂʆʅʆʄɯʏʅɯ ʆʉʅʆɺʀ ɯʅɾʀʅɯʈʀʅɻʆɺʆɰ 
ɼɯʗʃʔʅʆʉʊɯ 

ʇʦʥʷʪʪʷ ʙʽʟʥʝʩ-ʧʣʘʥʫ ʪʘ ʡʦʛʦ ʩʪʨʫʢʪʫʨʘ. ʆʩʦʙʣʠʚʦʩʪʽ ʙʽʟʥʝʩ-ʧʣʘʥʫ-
ʚʘʥʥʷ ʜʣʷ ʥʦʚʠʭ ʚʠʨʦʙʥʠʯʠʭ ʦʙôʻʢʪʽʚ ʪʘ ʧʨʠ ʤʦʜʝʨʥʽʟʘʮʽʾ. ʋʧʨʘʚʣʽʥʥʷ ʞʠʪ-
ʪʻʚʠʤ ʮʠʢʣʦʤ ʧʨʦʤʠʩʣʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ʆʮʽʥʢʘ ʝʢʦʥʦʤʽʯʥʦʾ ʜʦʮʽʣʴʥʦʩʪʽ 
ʽʥʞʠʥʽʨʠʥʛʦʚʠʭ ʨʽʰʝʥʴ. ʋʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʚ ʽʥʞʠʥʽʨʠʥʛʦʚʠʭ ʧʨʦʻʢʪʘʭ. 
ʄʝʪʦʜʠ ʢʦʥʪʨʦʣʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʥʚʝʩʪʠʮʽʡ ʫ ɻʄʂ. ʇʨʘʢʪʠʯʥʽ ʧʨʠʢʣʘʜʠ ʝʢʦ-
ʥʦʤʽʯʥʠʭ ʨʽʰʝʥʴ ʫ ʩʠʩʪʝʤʘʭ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ (ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ, ʨʝʤʦʥʪ 
ʯʠ ʟʘʤʽʥʘ ʦʙʣʘʜʥʘʥʥʷ). 

 
ʉʪʨʘʪʝʛʽʷ ʨʦʟʨʦʙʢʠ ʥʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʤʦʜʝʨʥʽʟʘʮʽʾ ʜʽʶʯʠʭ ʪʝʭʥʽ-

ʯʥʠʭ ʩʠʩʪʝʤ ʻ ʦʜʥʠʤ ʽʟ ʧʨʦʚʽʜʥʠʭ ʥʘʧʨʷʤʽʚ ʪʝʭʥʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʽʜʧʨʠʻʤ-
ʩʪʚʘ. ɺʦʥʘ ʚʠʟʥʘʯʘʻ ʦʩʥʦʚʥʽ ʪʝʥʜʝʥʮʽʾ ʽʥʞʝʥʝʨʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ, ʩʧʨʷ-
ʤʦʚʘʥʽ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ, ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ, ʧʦʢ-
ʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʾ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞ-
ʥʦʩʪʽ ʥʘ ʨʠʥʢʫ. 

ʈʦʟʨʦʙʢʘ ʩʪʨʘʪʝʛʽʾ ʻ ʜʦʚʛʦʩʪʨʦʢʦʚʠʤ ʧʨʦʮʝʩʦʤ, ʱʦ ʧʦʻʜʥʫʻ ʽʥʥʦʚʘ-
ʮʽʡʥʠʡ, ʝʢʦʥʦʤʽʯʥʠʡ ʽ ʚʠʨʦʙʥʠʯʠʡ ʘʩʧʝʢʪʠ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ. ɰʾ ʦʩ-
ʥʦʚʥʘ ʤʝʪʘ ð ʟʘʙʝʟʧʝʯʠʪʠ ʪʝʭʥʽʯʥʝ ʦʥʦʚʣʝʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʬʦʥʜʽʚ ʪʘ ʧʽʜ-
ʪʨʠʤʘʪʠ ʘʢʪʫʘʣʴʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʩʫʯʘʩʥʠʭ 
ʚʠʤʦʛ ʛʘʣʫʟʽ. 

ɿʘʚʜʘʥʥʷ ʪʘ ʟʥʘʯʝʥʥʷ ʩʪʨʘʪʝʛʽʾ 
ʉʪʨʘʪʝʛʽʯʥʝ ʧʣʘʥʫʚʘʥʥʷ ʤʦʜʝʨʥʽʟʘʮʽʾ ʪʘ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʦʙʣʘʜ-

ʥʘʥʥʷ ʜʘʻ ʟʤʦʛʫ: 
¶ ʚʠʟʥʘʯʠʪʠ ʧʨʽʦʨʠʪʝʪʥʽ ʥʘʧʨʷʤʠ ʪʝʭʥʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ; 
¶ ʦʮʽʥʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʩʥʫʶʯʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ; 
¶ ʨʦʟʨʦʙʠʪʠ ʢʦʤʧʣʝʢʩ ʟʘʭʦʜʽʚ ʱʦʜʦ ʾʭ ʫʜʦʩʢʦʥʘʣʝʥʥʷ; 
¶ ʫʟʛʦʜʠʪʠ ʽʥʚʝʩʪʠʮʽʡʥʽ ʨʽʰʝʥʥʷ ʟ ʽʥʞʝʥʝʨʥʠʤʠ ʧʦʪʨʝʙʘʤʠ ʚʠʨʦ-

ʙʥʠʮʪʚʘ; 
¶ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʙʽʣʴʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʛʥʫʯʢʝ ʨʝʘʛʫʚʘʥʥʷ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘ ʟʤʽʥʠ ʨʠʥʢʫ. 
ɿʘʚʜʷʢʠ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʽʡ ʩʪʨʘʪʝʛʽʾ ʧʽʜʧʨʠʻʤʩʪʚʦ ʦʪʨʠʤʫʻ ʤʦʞʣʠʚʽʩʪʴ 

ʧʣʘʥʦʤʽʨʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʪʘ ʩʚʦʻʯʘʩ-
ʥʦʛʦ ʦʥʦʚʣʝʥʥʷ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʾ ʙʘʟʠ. 

ɹʽʟʥʝʩ-ʧʣʘʥ ʷʢ ʦʩʥʦʚʘ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ 
ʆʜʥʠʤ ʽʟ ʙʘʟʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʷʢʠʡ ʢʦʥʢʨʝʪʠʟʫʻ ʩʪʨʘʪʝʛʽʯʥʽ ʥʘʧʨʷʤʢʠ 

ʪʝʭʥʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʻ ʙʽʟʥʝʩ-ʧʣʘʥ. 
ɺʽʥ ʤʽʩʪʠʪʴ: 
¶ ʦʧʠʩ ʤʝʪʠ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ; 
¶ ʧʦʩʪʘʥʦʚʢʫ ʢʦʨʦʪʢʦ- ʽ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʮʽʣʝʡ; 
¶ ʘʥʘʣʽʟ ʨʠʥʢʦʚʠʭ ʫʤʦʚ ʽ ʨʝʩʫʨʩʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ; 
¶ ʩʪʨʘʪʝʛʽʾ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ; 
¶ ʬʽʥʘʥʩʦʚʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʤʦʜʝʨʥʽʟʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ. 



 

ɹʽʟʥʝʩ-ʧʣʘʥ ʚʠʩʪʫʧʘʻ ʦʩʥʦʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴ-
ʢʠʭ ʨʽʰʝʥʴ, ʘ ʪʘʢʦʞ ʙʘʟʦʶ ʜʣʷ ʟʘʣʫʯʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡ, ʚʠʟʥʘʯʝʥʥʷ ʪʝʨʤʽʥʽʚ 
ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʽʚ ʽ ʢʦʥʪʨʦʣʶ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʮʽʣʝʡ. 

ɽʪʘʧʠ ʨʝʘʣʽʟʘʮʽʾ ʙʽʟʥʝʩ-ʧʣʘʥʫ 
ʋʩʧʽʰʥʘ ʨʝʘʣʽʟʘʮʽʷ ʙʽʟʥʝʩ-ʧʣʘʥʫ ʪʝʭʥʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʧʝʨʝʜʙʘʯʘʻ ʧʦʩʣʽʜʦʚʥʝ ʧʨʦʭʦʜʞʝʥʥʷ ʨʷʜʫ ʝʪʘʧʽʚ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʤʘʻ ʚʘʞ-
ʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʢʽʥʮʝʚʦʾ ʤʝʪʠ ð ʩʪʚʦʨʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦ-
ʩʧʨʦʤʦʞʥʦʛʦ ʧʨʦʜʫʢʪʫ ʘʙʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʜʽʶʯʦʾ ʪʝʭʥʽʢʠ. 

ʆʩʥʦʚʥʽ ʝʪʘʧʠ ʚʢʣʶʯʘʶʪʴ: 
1. ʄʘʨʢʝʪʠʥʛʦʚʝ ʜʦʩʣʽʜʞʝʥʥʷ ʨʠʥʢʫ. ʇʝʨʝʜʙʘʯʘʻ ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ 

ʪʝʥʜʝʥʮʽʡ, ʚʠʚʯʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʧʦʧʠʪʫ ʪʘ ʧʨʦʧʦʟʠʮʽʾ, ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʢʫʨʝ-
ʥʪʽʚ, ʘʥʘʣʽʟ ʧʦʪʨʝʙ ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʧʦʪʝʥʮʽʡʥʠʭ ʩʝʛʤʝʥʪʽʚ ʨʠʥʢʫ. 

2. ɺʠʟʥʘʯʝʥʥʷ ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ. ʅʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ, ʭʪʦ ʻ ʦʩ-
ʥʦʚʥʠʤ ʢʦʨʠʩʪʫʚʘʯʝʤ ʧʨʦʜʫʢʮʽʾ, ʷʢʽ ʡʦʛʦ ʦʯʽʢʫʚʘʥʥʷ, ʚʠʤʦʛʠ ʪʘ ʬʽʥʘʥʩʦʚʽ 
ʤʦʞʣʠʚʦʩʪʽ. 

3. ʌʦʨʤʫʚʘʥʥʷ ʢʦʥʮʝʧʮʽʾ ʧʨʦʜʫʢʪʫ ʘʙʦ ʧʦʩʣʫʛʠ. ɺʠʟʥʘʯʘʶʪʴʩʷ 
ʢʣʶʯʦʚʽ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʘʨʘʤʝʪʨʠ ʷʢʦʩʪʽ, ʨʽʚʝʥʴ ʽʥʥʦʚʘʮʽʡʥʦʩʪʽ, 
ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ ʥʘ ʨʠʥʢʫ. 

4. ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʪʝʭʥʦʣʦʛʽʡ ʢʦʥʢʫʨʝʥʪʽʚ. ɼʘʻ ʟʤʦʛʫ ʚʠʟʥʘ-
ʯʠʪʠ ʪʝʭʥʽʯʥʽ ʪʘ ʝʢʦʥʦʤʽʯʥʽ ʧʝʨʝʚʘʛʠ ʤʘʡʙʫʪʥʴʦʛʦ ʧʨʦʜʫʢʪʫ, ʚʠʙʨʘʪʠ ʦʧʪʠ-
ʤʘʣʴʥʽ ʨʽʰʝʥʥʷ ʜʣʷ ʚʣʘʩʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

5. ʆʮʽʥʢʘ ʚʠʤʦʛ ʩʧʦʞʠʚʘʯʽʚ. ɺʠʟʥʘʯʘʶʪʴʩʷ ʢʨʠʪʝʨʽʾ ʷʢʦʩʪʽ, ʜʦʧʫʩ-
ʪʠʤʠʡ ʨʽʚʝʥʴ ʮʽʥ, ʙʘʞʘʥʽ ʪʝʨʤʽʥʠ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʫʤʦʚʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ 
ʩʝʨʚʽʩʫ. 

 
ʈʦʟʨʦʙʢʘ ʥʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 
ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʥʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʨʦʟʛʣʷʜʘʶʪʴ ʪʘʢʽ ʧʦʩʣʽʜʦʚʥʽ ʢʨʦʢʠ: 
1. ʌʦʨʤʫʣʶʚʘʥʥʷ ʮʽʣʝʡ. ɺʠʟʥʘʯʘʶʪʴʩʷ ʧʨʦʙʣʝʤʠ, ʷʢʽ ʤʘʻ ʚʠʨʽʰʫ-

ʚʘʪʠ ʥʦʚʠʡ ʚʠʨʽʙ: ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʽʚ, 
ʟʤʝʥʰʝʥʥʷ ʝʥʝʨʛʦʚʠʪʨʘʪ ʪʦʱʦ. 

2. ʊʝʭʥʽʯʥʠʡ ʦʧʠʩ ʦʙʣʘʜʥʘʥʥʷ. ʉʢʣʘʜʘʻʪʴʩʷ ʜʝʪʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠ-
ʩʪʠʢʘ ʢʦʥʩʪʨʫʢʮʽʾ, ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʪʝʭʥʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, 
ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʙʦʪʠ ʪʘ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚʽʜ ʽʩʥʫʶʯʠʭ ʘʥʘʣʦʛʽʚ. 

3. ʈʦʟʨʦʙʢʘ ʙʽʟʥʝʩ-ʤʦʜʝʣʽ. ʄʦʜʝʣʴ ʚʠʟʥʘʯʘʻ ʤʝʭʘʥʽʟʤ ʦʪʨʠʤʘʥʥʷ 
ʧʨʠʙʫʪʢʫ ð ʧʨʦʜʘʞ ʦʙʣʘʜʥʘʥʥʷ, ʥʘʜʘʥʥʷ ʩʝʨʚʽʩʥʠʭ ʧʦʩʣʫʛ, ʦʨʝʥʜʫ ʯʠ ʪʝ-
ʭʥʽʯʥʠʡ ʩʫʧʨʦʚʽʜ. 

4. ʇʣʘʥ ʚʧʨʦʚʘʜʞʝʥʥʷ. ɺʢʣʶʯʘʻ ʨʦʟʨʦʙʣʝʥʥʷ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʾ 
ʜʦʢʫʤʝʥʪʘʮʽʾ, ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʦʩʣʽʜʥʦʛʦ ʟʨʘʟʢʘ, ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ, 
ʦʨʛʘʥʽʟʘʮʽʶ ʚʠʨʦʙʥʠʮʪʚʘ, ʥʘʚʯʘʥʥʷ ʧʝʨʩʦʥʘʣʫ ʪʘ ʧʽʜʛʦʪʦʚʢʫ ʽʥʬʨʘʩʪʨʫʢ-
ʪʫʨʠ. 

5. ʌʽʥʘʥʩʦʚʠʡ ʘʥʘʣʽʟ. ʇʨʦʚʦʜʠʪʴʩʷ ʦʮʽʥʢʘ ʚʠʪʨʘʪ ʥʘ ʨʦʟʨʦʙʢʫ, ʚʠ-
ʛʦʪʦʚʣʝʥʥʷ, ʧʦʩʪʘʯʘʥʥʷ, ʧʨʦʛʥʦʟ ʜʦʭʦʜʽʚ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʦʯʽʢʫʚʘʥʠʡ ʧʨʠʙʫ-
ʪʦʢ ʽ ʪʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ ʽʥʚʝʩʪʠʮʽʡ. 
  



 

ʄʦʜʝʨʥʽʟʘʮʽʷ ʽʩʥʫʶʯʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 
ʄʦʜʝʨʥʽʟʘʮʽʷ ʧʝʨʝʜʙʘʯʘʻ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʷʚʥʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ 

ʜʣʷ ʧʨʦʜʦʚʞʝʥʥʷ ʾʭʥʴʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ. 
ʆʩʥʦʚʥʽ ʝʪʘʧʠ ʮʴʦʛʦ ʧʨʦʮʝʩʫ: 

1. ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦʩʪʽ ʤʦʜʝʨʥʽʟʘʮʽʾ. ɺʠʟʥʘʯʘʻʪʴʩʷ, ʯʠ ʚʠ-
ʧʨʘʚʜʘʥʽ ʚʠʪʨʘʪʠ ʥʘ ʦʥʦʚʣʝʥʥʷ, ʯʠ ʜʦʮʽʣʴʥʽʰʝ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʦʙʣʘʜ-
ʥʘʥʥʷ. 

2. ɸʥʘʣʽʟ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ. ʆʮʽʥʶʶʪʴʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʥʝʜʦʣʽʢʠ, 
ʨʽʚʝʥʴ ʟʥʦʩʫ, ʚʪʨʘʪʠ ʝʥʝʨʛʽʾ, ʯʘʩʪʦʪʘ ʚʽʜʤʦʚ ʽ ʚʠʪʨʘʪʠ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʶ. 

3. ʇʨʦʻʢʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʟʤʽʥ. ʇʝʨʝʜʙʘʯʘʻ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʦʢʨʝ-
ʤʠʭ ʚʫʟʣʽʚ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʦʥʦʚʣʝʥʥʷ ʩʠʩʪʝʤ ʢʝʨʫ-
ʚʘʥʥʷ, ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. 

4. ʆʮʽʥʢʘ ʦʯʽʢʫʚʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɺʠʟʥʘʯʘʶʪʴʩʷ ʧʝʨʝʚʘʛʠ ʚʽʜ ʤʦ-
ʜʝʨʥʽʟʘʮʽʾ: ʟʨʦʩʪʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʟʥʠʞʝʥʥʷ ʝʥʝʨʛʦʚʠʪʨʘʪ, ʧʦʣʽʧʰʝʥʥʷ 
ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

5. ʌʽʥʘʥʩʦʚʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ. ʇʨʦʚʦʜʠʪʴʩʷ ʨʦʟʨʘʭʫʥʦʢ ʚʠʪʨʘʪ ʥʘ 
ʦʥʦʚʣʝʥʥʷ, ʧʨʦʛʥʦʟ ʝʢʦʥʦʤʽʾ ʨʝʩʫʨʩʽʚ, ʧʨʠʙʫʪʢʦʚʦʩʪʽ ʪʘ ʩʪʨʦʢʫ ʦʢʫʧʥʦʩʪʽ 
ʧʨʦʻʢʪʫ. 

 
ʄʘʨʢʝʪʠʥʛʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ  
ʄʘʨʢʝʪʠʥʛʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ð ʮʝ ʩʠʩʪʝʤʘʪʠʯʥʠʡ ʧʨʦʮʝʩ ʟʙʦʨʫ, ʦʙʨʦ-

ʙʢʠ ʪʘ ʘʥʘʣʽʟʫ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʨʠʥʦʢ, ʩʧʦʞʠʚʘʯʽʚ, ʢʦʥʢʫʨʝʥʪʽʚ ʽ ʟʦʚʥʽʰʥʻ 
ʩʝʨʝʜʦʚʠʱʝ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʄʝʪʦʶ ʮʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʦʪʨʠʤʘʥʥʷ ʜʦʩʪʦʚʽʨʥʠʭ ʜʘʥʠʭ ʜʣʷ ʧʨʠʡ-
ʥʷʪʪʷ ʝʬʝʢʪʠʚʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ, ʬʦʨʤʫʚʘʥʥʷ ʚʠʤʦʛ ʜʦ ʥʦʚʦʛʦ ʦʙ-
ʣʘʜʥʘʥʥʷ ʘʙʦ ʚʠʟʥʘʯʝʥʥʷ ʥʘʧʨʷʤʽʚ ʤʦʜʝʨʥʽʟʘʮʽʾ ʽʩʥʫʶʯʠʭ ʪʝʭʥʽʯʥʠʭ ʩʠʩ-
ʪʝʤ. 

ʈʝʟʫʣʴʪʘʪʠ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʘʶʪʴ ʟʤʦʛʫ ʧʽʜʧʨʠʻʤʩʪʚʫ: 
¶ ʨʦʟʫʤʽʪʠ ʧʦʪʨʝʙʠ ʡ ʦʯʽʢʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ; 
¶ ʚʠʷʚʣʷʪʠ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʨʠʥʢʫ; 
¶ ʚʠʟʥʘʯʘʪʠ ʧʦʪʝʥʮʽʡʥʽ ʥʽʰʽ ʪʘ ʥʘʧʨʷʤʠ ʽʥʥʦʚʘʮʽʡ; 
¶ ʬʦʨʤʫʚʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʫ ʩʪʨʘʪʝʛʽʶ ʨʦʟʚʠʪʢʫ ʽ ʧʨʦʩʫʚʘʥʥʷ ʧʨʦ-

ʜʫʢʮʽʾ. 
 
ʆʩʥʦʚʥʽ ʝʪʘʧʠ ʧʨʦʚʝʜʝʥʥʷ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ 
ʄʘʨʢʝʪʠʥʛʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʦʝʪʘʧʥʠʤ ʧʨʦʮʝʩʦʤ, ʷʢʠʡ ʟʘʟʚʠʯʘʡ 

ʚʢʣʶʯʘʻ: 
1. ɺʠʟʥʘʯʝʥʥʷ ʮʽʣʝʡ ʜʦʩʣʽʜʞʝʥʥʷ. ʌʦʨʤʫʻʪʴʩʷ ʤʝʪʘ ʪʘ ʟʘ-

ʚʜʘʥʥʷ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ, ʥʘʧʨʠʢʣʘʜ: ʚʠʷʚʣʝʥʥʷ ʧʦʪʨʝʙ ʩʧʦʞʠʚʘ-
ʯʽʚ ʫ ʥʦʚʦʤʫ ʪʠʧʽ ʦʙʣʘʜʥʘʥʥʷ ʯʠ ʦʮʽʥʢʘ ʜʦʮʽʣʴʥʦʩʪʽ ʤʦʜʝʨʥʽʟʘʮʽʾ ʽʩʥʫʶʯʠʭ 
ʫʩʪʘʥʦʚʦʢ. 

2. ʇʣʘʥʫʚʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʠʟʥʘʯʘʶʪʴʩʷ ʤʝʪʦʜʠ ʟʙʦʨʫ ʽʥʬʦʨ-
ʤʘʮʽʾ (ʦʧʠʪʫʚʘʥʥʷ, ʽʥʪʝʨʚôʶ, ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʘʥʘʣʽʟ ʚʪʦʨʠʥʥʠʭ ʜʞʝʨʝʣ), 
ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʘʥʢʝʪʘ ʘʙʦ ʧʣʘʥ ʩʧʦʩʪʝʨʝʞʝʥʴ. 



 

3. ɿʙʽʨ ʜʘʥʠʭ. ʇʨʦʚʦʜʷʪʴʩʷ ʤʘʨʢʝʪʠʥʛʦʚʽ ʦʧʠʪʫʚʘʥʥʷ, ʘʥʘʣʽʟʫ-
ʶʪʴʩʷ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʥʢʫʨʝʥʪʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʜʦʩʣʽʜʞʫ-
ʶʪʴʩʷ ʪʝʥʜʝʥʮʽʾ ʛʘʣʫʟʽ ʪʘ ʩʪʘʪʠʩʪʠʢʘ ʧʨʦʜʘʞʽʚ. 

4. ɸʥʘʣʽʟ ʽ ʫʟʘʛʘʣʴʥʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʠʩʪʝʤʘʪʠ-
ʟʫʶʪʴʩʷ, ʽʥʪʝʨʧʨʝʪʫʶʪʴʩʷ, ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʪʝʥʜʝʥʮʽʾ 
ʪʘ ʢʣʶʯʦʚʽ ʬʘʢʪʦʨʠ ʚʧʣʠʚʫ ʥʘ ʧʦʧʠʪ. 

5. ʌʦʨʤʫʣʶʚʘʥʥʷ ʚʠʩʥʦʚʢʽʚ ʽ ʨʝʢʦʤʝʥʜʘʮʽʡ. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʬʦ-
ʨʤʫʣʶʶʪʴʩʷ ʧʨʦʧʦʟʠʮʽʾ ʱʦʜʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʘʙʦ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʦʙ-
ʣʘʜʥʘʥʥʷ, ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʘʧʨʷʤʠ ʽʥʚʝʩʪʠʮʽʡ, ʪʝʭʥʽʯʥʽ ʧʨʽʦʨʠʪʝʪʠ ʪʘ 
ʤʦʞʣʠʚʽ ʨʠʟʠʢʠ. 

6. ʇʽʜʛʦʪʦʚʢʘ ʟʚʽʪʫ ʧʨʦ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʧʽʜʩʫʤʢʦʚʦʤʫ ʜʦʢʫʤʝʥʪʽ 
ʫʟʘʛʘʣʴʥʶʶʪʴʩʷ ʨʝʟʫʣʴʪʘʪʠ, ʥʘʜʘʶʪʴʩʷ ʛʨʘʬʽʢʠ, ʪʘʙʣʠʮʽ, ʧʨʦʛʥʦʟʠ, ʘ 
ʪʘʢʦʞ ʧʨʦʧʦʟʠʮʽʾ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʩʪʨʘʪʝʛʽʯʥʠʭ ʨʽʰʝʥʴ. 

 
ɺʠʟʥʘʯʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʧʦʢʫʧʮʽʚ ð ʮʝ ʧʨʦʮʝʩ ʚʠʷʚʣʝʥʥʷ ʛʨʫʧ ʦʩʽʙ 

ʘʙʦ ʦʨʛʘʥʽʟʘʮʽʡ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʮʽʢʘʚʣʝʥʽ ʫ ʧʨʠʜʙʘʥʥʽ ʥʦʚʦʛʦ ʘʙʦ ʤʦʜʝ-
ʨʥʽʟʦʚʘʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ.  

ʎʝʡ ʧʨʦʮʝʩ ʻ ʚʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ ʤʘʨʢʝʪʠʥʛʦʚʦʛʦ ʘʥʘʣʽʟʫ, ʘʜʞʝ ʚʽʥ 
ʜʦʟʚʦʣʷʻ ʟʦʩʝʨʝʜʠʪʠ ʟʫʩʠʣʣʷ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘ ʪʠʭ ʢʣʽʻʥʪʘʭ, ʷʢʽ ʤʘʶʪʴ ʥʘʡ-
ʙʽʣʴʰʫ ʧʦʪʨʝʙʫ ʚ ʧʨʦʧʦʥʦʚʘʥʦʤʫ ʧʨʦʜʫʢʪʽ. 

ʆʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ: 
¶ ʚʠʚʯʝʥʥʷ ʧʦʪʨʝʙ, ʧʦʚʝʜʽʥʢʠ ʪʘ ʧʝʨʝʚʘʛ ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ; 
¶ ʦʮʽʥʢʘ ʧʣʘʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʧʦʪʝʥʮʽʡʥʠʭ ʢʣʽʻʥʪʽʚ; 
¶ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʘʪʝʛʽʡ ʧʨʦʩʫʚʘʥʥʷ ʪʘ ʧʨʦʜʘʞʫ ʧʨʦʜʫʢʮʽʾ. 
 
ʄʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʧʦʢʫʧʮʽʚ 
ɼʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘʢʽ ʤʝʪʦʜʠ: 
1. ʄʘʨʢʝʪʠʥʛʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʠʥʢʫ. ɿʙʽʨ ʽ ʘʥʘʣʽʟ ʜʝʤʦʛʨʘʬʽʯʥʠʭ, 

ʧʦʚʝʜʽʥʢʦʚʠʭ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʜʘʥʠʭ ʧʨʦ ʩʧʦʞʠʚʘʯʽʚ, ʾʭ ʧʦʪʨʝʙʠ ʪʘ ʦʯʽʢʫ-
ʚʘʥʥʷ. 

2. ʉʝʛʤʝʥʪʘʮʽʷ ʨʠʥʢʫ. ʇʦʜʽʣ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʩʧʦʞʠʚʘʯʽʚ ʥʘ ʦʢʨʝʤʽ 
ʛʨʫʧʠ (ʩʝʛʤʝʥʪʠ) ʟʘ ʩʧʽʣʴʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: ʚʽʢ, ʩʪʘʪʴ, ʤʽʩʮʝ ʧʨʦʞʠ-
ʚʘʥʥʷ, ʨʽʚʝʥʴ ʜʦʭʦʜʽʚ, ʩʬʝʨʘ ʜʽʷʣʴʥʦʩʪʽ, ʧʦʚʝʜʽʥʢʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ. 

3. ʉʪʚʦʨʝʥʥʷ ʧʨʦʬʽʣʶ ʮʽʣʴʦʚʦʛʦ ʩʧʦʞʠʚʘʯʘ. ʌʦʨʤʫʚʘʥʥʷ ʜʝʪʘʣʴ-
ʥʦʛʦ ʦʧʠʩʫ ñʪʠʧʦʚʦʛʦ ʧʦʢʫʧʮʷò ð ʡʦʛʦ ʤʦʪʠʚʘʮʽʡ, ʮʽʥʥʦʩʪʝʡ, ʩʪʠʣʶ ʞʠʪʪʷ, 
ʨʽʚʥʷ ʦʩʚʽʪʠ, ʧʨʦʬʝʩʽʾ ʪʦʱʦ. 

4. ɸʥʘʣʽʟ ʢʦʥʢʫʨʝʥʪʽʚ. ɺʠʚʯʝʥʥʷ ʮʽʣʴʦʚʠʭ ʘʫʜʠʪʦʨʽʡ, ʟ ʷʢʠʤʠ ʧʨʘ-
ʮʶʶʪʴ ʢʦʥʢʫʨʝʥʪʠ, ʘ ʪʘʢʦʞ ʚʠʷʚʣʝʥʥʷ ʥʝʟʘʜʽʷʥʠʭ ʨʠʥʢʦʚʠʭ ʥʽʰ. 

5. ʄʝʪʦʜ Buyer Persona. ʈʦʟʨʦʙʣʝʥʥʷ ʜʝʢʽʣʴʢʦʭ ʪʠʧʦʚʠʭ ʦʙʨʘʟʽʚ 
ñʽʜʝʘʣʴʥʠʭ ʢʣʽʻʥʪʽʚò ʥʘ ʦʩʥʦʚʽ ʨʝʘʣʴʥʠʭ ʜʘʥʠʭ ʧʨʦ ʧʦʚʝʜʽʥʢʫ, ʽʥʪʝʨʝʩʠ ʪʘ 
ʮʽʣʽ ʩʧʦʞʠʚʘʯʽʚ. 

6. ɿʙʽʨ ʽ ʘʥʘʣʽʟ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ. ɺʠʚʯʝʥʥʷ ʚʽʜʛʫʢʽʚ, ʟʚʝʨʥʝʥʴ ʽ 
ʢʦʤʝʥʪʘʨʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʜʫʢʪʫ. 



 

7. ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʮʠʬʨʦʚʦʾ ʘʥʘʣʽʪʠʢʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ 
ʚʝʙ-ʘʥʘʣʽʪʠʢʠ, ʘʥʘʣʽʪʠʢʠ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ, ʬʦʢʫʩ-ʛʨʫʧ, ʦʥʣʘʡʥ-ʦʧʠʪʫ-
ʚʘʥʴ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʨʝʘʣʴʥʦʾ ʧʦʚʝʜʽʥʢʠ ʩʧʦʞʠʚʘʯʽʚ. 

 
ʄʘʨʢʝʪʠʥʛʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ð ʮʝ ʦʩʥʦʚʥʠʡ ʘʥʘʣʽʪʠʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪ 

ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʽʜʧʨʠʻʤʩʪʚʘ.  
ɺʦʥʠ ʜʦʟʚʦʣʷʶʪʴ: 
¶ ʤʽʥʽʤʽʟʫʚʘʪʠ ʨʠʟʠʢʠ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʥʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ; 
¶ ʟʘʙʝʟʧʝʯʠʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʪʨʝʙʘʤ 

ʩʧʦʞʠʚʘʯʽʚ; 
¶ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ; 
¶ ʩʬʦʨʤʫʚʘʪʠ ʜʦʚʛʦʩʪʨʦʢʦʚʫ ʢʦʥʢʫʨʝʥʪʥʫ ʧʝʨʝʚʘʛʫ. 
 
ʇʨʠʢʣʘʜ.  
ʄʘʨʢʝʪʠʥʛʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʩʬʝʨʽ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

ʦʭʦʧʣʶʶʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʥʘʧʨʷʤʽʚ, ʟʦʢʨʝʤʘ ʘʥʘʣʽʟ ʨʠʥʢʫ ñʨʦʟʫʤʥʠʭò 
ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ ð ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘʤʠ, ʽʥʪʝʛ-
ʨʦʚʘʥʠʭ ʫ ʮʠʬʨʦʚʽ ʚʠʨʦʙʥʠʯʽ ʢʦʤʧʣʝʢʩʠ. 

ʊʘʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʨʷʤʦʚʘʥʽ ʥʘ: 
¶ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʚʠʨʦʙʥʠʢʽʚ ʽ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʝʣʝʢʪʨʦʧʨʠ-

ʚʦʜʽʚ; 
¶ ʘʥʘʣʽʟ ʩʪʨʫʢʪʫʨʠ ʨʠʥʢʫ ʟʘ ʪʠʧʘʤʠ ʧʨʦʜʫʢʮʽʾ (ʧʨʠʚʦʜʠ ʟʤʽʥʥʦʛʦ 

ʩʪʨʫʤʫ, ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ, ʩʝʨʚʦʧʨʠʚʦʜʠ); 
¶ ʦʮʽʥʢʫ ʧʦʧʠʪʫ ʟʘ ʛʘʣʫʟʷʤʠ ʢʽʥʮʝʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ (ʝʥʝʨʛʝʪʠʢʘ, 

ʪʨʘʥʩʧʦʨʪ, ʭʽʤʽʯʥʘ, ʤʝʪʘʣʫʨʛʽʡʥʘ, ʭʘʨʯʦʚʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʪʦʱʦ); 
¶ ʛʝʦʛʨʘʬʽʯʥʠʡ ʨʦʟʧʦʜʽʣ ʚʠʨʦʙʥʠʮʪʚʘ ʡ ʩʧʦʞʠʚʘʥʥʷ; 
¶ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʛʥʦʟʫ ʨʦʟʚʠʪʢʫ ʨʠʥʢʫ ʫ ʢʦʨʦʪʢʦ- ʪʘ ʩʝʨʝʜʥʴʦʩ-

ʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ. 
 
ʉʪʨʫʢʪʫʨʘ ʨʠʥʢʫ ʨʦʟʫʤʥʠʭ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ 
1. ɿʘ ʪʠʧʦʤ ʧʨʠʚʦʜʫ: 
o ʇʨʠʚʦʜʠ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ (ɸʉ) ð ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʟʘʚʜʷʢʠ 

ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ ʪʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ; ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʩʠʩʪʝʤʘʭ ʪʨʘʥ-
ʩʧʦʨʪʫʚʘʥʥʷ, ʥʘʩʦʩʥʠʭ ʽ ʚʝʥʪʠʣʷʪʦʨʥʠʭ ʫʩʪʘʥʦʚʢʘʭ. 

o ʇʨʠʚʦʜʠ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ (DC) ð ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘʤ, ʜʝ 
ʥʝʦʙʭʽʜʥʝ ʪʦʯʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʪʘ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ, ʥʘʧʨʠʢʣʘʜ, 
ʫ ʧʨʦʢʘʪʥʠʭ ʩʪʘʥʘʭ ʯʠ ʧʽʜʡʦʤʥʠʭ ʤʝʭʘʥʽʟʤʘʭ. 

o ʉʝʨʚʦʧʨʠʚʦʜʠ ð ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʦʪʦʯʥʝ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʡ 
ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ ʢʝʨʫʚʘʥʥʷ ʫ ʨʦʙʦʪʦʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤʘʭ ʽ ʚʝʨʩʪʘʪʘʭ ʟ ʏʇʂ. 

2. ɿʘ ʨʽʚʥʝʤ ʥʘʧʨʫʛʠ: 
o ʥʠʟʴʢʦʚʦʣʴʪʥʽ (ʜʦ 690 ɺ); 
o ʩʝʨʝʜʥʴʦʾ ʥʘʧʨʫʛʠ (1ï10 ʢɺ); 
o ʚʠʩʦʢʦʚʦʣʴʪʥʽ (ʧʦʥʘʜ 10 ʢɺ, ʜʣʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ 

ʫʩʪʘʥʦʚʦʢ). 
3. ɿʘ ʛʘʣʫʟʷʤʠ ʢʽʥʮʝʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ: 



 

o ʚʠʜʦʙʫʪʦʢ ʽ ʧʝʨʝʨʦʙʢʘ ʥʘʬʪʠ ʪʘ ʛʘʟʫ; 
o ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʽ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ; 
o ʭʽʤʽʯʥʘ ʪʘ ʥʘʬʪʦʭʽʤʽʯʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ; 
o ʭʘʨʯʦʚʘ ʪʘ ʥʘʧʦʾʚʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ; 
o ʝʥʝʨʛʝʪʠʢʘ ʽ ʪʝʧʣʦʛʝʥʝʨʘʮʽʷ; 
o ʮʝʣʶʣʦʟʥʦ-ʧʘʧʝʨʦʚʘ ʪʘ ʜʝʨʝʚʦʦʙʨʦʙʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ; 
o ʩʠʩʪʝʤʠ HVAC (ʦʧʘʣʝʥʥʷ, ʚʝʥʪʠʣʷʮʽʷ, ʢʦʥʜʠʮʽʶʚʘʥʥʷ ʧʦʚʽʪʨʷ); 
o ʤʝʪʘʣʫʨʛʽʡʥʝ ʚʠʨʦʙʥʠʮʪʚʦ; 
o ʪʨʘʥʩʧʦʨʪʥʽ ʪʘ ʛʽʨʥʠʯʽ ʢʦʤʧʣʝʢʩʠ. 
 
ɻʝʦʛʨʘʬʽʯʥʠʡ ʘʥʘʣʽʟ ʨʠʥʢʫ 
ɿʛʽʜʥʦ ʟ ʧʨʦʛʥʦʟʘʤʠ ʘʥʘʣʽʪʠʯʥʠʭ ʘʛʝʥʪʩʪʚ: 
¶ ɸʟʽʡʩʴʢʦ-ʊʠʭʦʦʢʝʘʥʩʴʢʠʡ ʨʝʛʽʦʥ ʫ 2024 ʨʦʮʽ ʙʫʚ ʚʠʟʥʘʥʠʡ ʥʘʡ-

ʙʽʣʴʰ ʨʦʟʚʠʥʝʥʠʤ ʨʠʥʢʦʤ ʨʦʟʫʤʥʠʭ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʘʢ-
ʪʠʚʥʠʤ ʨʦʩʪʦʤ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʫʨʙʘʥʽʟʘʮʽʻʶ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʢʦʥʮʝʧʮʽʡ 
ñʨʦʟʫʤʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘò ʫ ʢʨʘʾʥʘʭ ʂʠʪʘʶ, ʗʧʦʥʽʾ, ʇʽʚʜʝʥʥʦʾ ʂʦʨʝʾ ʪʘ ɯʥʜʽʾ. 

¶ ʋ 2025 ʨʦʮʽ ʦʯʽʢʫʻʪʴʩʷ ʟʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ ʨʠʥʢʫ ʚ ʢʨʘʾʥʘʭ ɸʬ-
ʨʠʢʠ, ʜʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʝʥʝʨʛʝʪʠʢʠ, ʚʦʜʥʦʛʦ ʛʦʩʧʦ-
ʜʘʨʩʪʚʘ ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ɸʬʨʠʢʘʥʩʴʢʠʡ ʢʦʥʪʠʥʝʥʪ ʧʦʩʪʫʧʦʚʦ ʩʪʘʻ ʥʦ-
ʚʠʤ ʥʘʧʨʷʤʦʤ ʽʥʜʫʩʪʨʽʘʣʴʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʟʘʚʜʷʢʠ ʤʽʞʥʘʨʦʜʥʠʤ ʽʥʚʝʩʪʠ-
ʮʽʷʤ ʽ ʩʪʚʦʨʝʥʥʶ ʣʦʢʘʣʴʥʠʭ ʚʠʨʦʙʥʠʮʪʚ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

 
ʄʘʨʢʝʪʠʥʛʦʚʝ ʜʦʩʣʽʜʞʝʥʥʷ ʨʠʥʢʫ ñʨʦʟʫʤʥʠʭò ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ ʜʝ-

ʤʦʥʩʪʨʫʻ: 
¶ ʛʣʦʙʘʣʴʥʠʡ ʧʝʨʝʭʽʜ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʜʦ ʮʠʬʨʦʚʠʭ ʩʠʩʪʝʤ ʢʝʨʫ-

ʚʘʥʥʷ; 
¶ ʟʙʽʣʴʰʝʥʥʷ ʧʦʧʠʪʫ ʥʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽ ʨʽʰʝʥʥʷ ʟ ʤʦʞʣʠʚʽʩʪʶ 

ʚʽʜʜʘʣʝʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʜʽʘʛʥʦʩʪʠʢʠ; 
¶ ʟʨʦʩʪʘʥʥʷ ʽʥʪʝʨʝʩʫ ʜʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʧʨʠʚʦʜʥʠʭ ʩʠʩʪʝʤ ʫ 

ʢʨʘʾʥʘʭ, ʱʦ ʘʢʪʠʚʥʦ ʤʦʜʝʨʥʽʟʫʶʪʴ ʧʨʦʤʠʩʣʦʚʽʩʪʴ; 
¶ ʧʦʩʠʣʝʥʥʷ ʨʦʣʽ ʨʝʛʽʦʥʽʚ, ʜʝ ʬʦʨʤʫʻʪʴʩʷ ʥʦʚʘ ʧʨʦʤʠʩʣʦʚʘ ʙʘʟʘ 

ð ʟʦʢʨʝʤʘ, ɸʬʨʠʢʠ. 
ʎʽ ʪʝʥʜʝʥʮʽʾ ʚʠʟʥʘʯʘʶʪʴ ʩʪʨʘʪʝʛʽʯʥʽ ʥʘʧʨʷʤʠ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ, ʱʦ 

ʟʘʡʤʘʶʪʴʩʷ ʨʦʟʨʦʙʢʦʶ, ʚʠʨʦʙʥʠʮʪʚʦʤ ʪʘ ʽʥʪʝʛʨʘʮʽʻʶ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ ʫ 
ʩʫʯʘʩʥʽ ʽʥʞʝʥʝʨʥʽ ʩʠʩʪʝʤʠ. 



 

 
ʈʠʩʫʥʦʢ 3.1 -  ʈʦʟʤʽʨʠ ʨʠʥʢʫ ʪʘ ʧʨʦʛʥʦʟʠ ʱʦʜʦ ʚʠʨʦʙʣʝʥʥʷ ʝʣʝʢʪʨʦʧʨʠ-

ʚʦʜʽʚ 
 

 
ʈʠʩʫʥʦʢ 3.2 -  ʄʘʨʢʝʪʠʥʛʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ 

ʧʦ ʨʝʛʽʦʥʘʤ 
  



 

ʇʨʠʢʣʘʜ.  
ɽʣʝʢʪʨʠʯʥʽ ʧʨʠʚʦʜʠ ʤʘʶʪʴ ʢʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʫ ʨʷʜʽ ʘʩʧʝʢʪʽʚ, ʪʘʢʠʭ 

ʷʢ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ, ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʩʧʨʦʱʝʥʥʷ ʩʠʩʪʝʤ ʪʘ 
ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ, ʢʦʣʠ ʷʜʝʨʥʽ ʨʝʘʢʪʦʨʠ ʧʨʠʧʠʥʷʶʪʴ ʩʚʦʶ ʨʦʙʦʪʫ. ʅʘʧʨʠ-
ʢʣʘʜ, ʧʽʜ ʯʘʩ ʥʦʨʤʘʣʴʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʢʦʣʠ ʥʝʦʙʭʽʜʥʦ ʰʚʠʜʢʦ ʦʭʦʣʦʜʠʪʠ 
ʘʢʪʠʚʥʫ ʟʦʥʫ ʨʝʘʢʪʦʨʘ, ʜʝʢʽʣʴʢʘ ʧʦʪʫʞʥʠʭ ʨʝʮʠʨʢʫʣʷʮʽʡʥʠʭ ʥʘʩʦʩʽʚ ʟ ʥʘ-
ʧʨʫʛʦʶ 6 ʢɺ  ʧʨʘʮʶʶʪʴ ʦʜʥʦʯʘʩʥʦ, ʢʦʥʪʨʦʣʶʶʯʠ ʧʦʥʘʜ 100 ʧʘʨʘʤʝʪʨʽʚ. 
ʎʝʡ ʘʩʧʝʢʪ ʚʽʜʽʛʨʘʻ ʟʥʘʯʥʫ ʨʦʣʴ ʫ ʟʘʛʘʣʴʥʠʭ ʝʥʝʨʛʦʚʠʪʨʘʪʘʭ ʘʪʦʤʥʠʭ ʝʣʝ-
ʢʪʨʦʩʪʘʥʮʽʡ. ɿʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʧʨʠ ʮʴʦʤʫ ʤʦʞʝ ʩʷʛʥʫʪʠ 
50%, ʱʦ ʩʧʨʠʷʻ ʪʘʢʦʞ ʟʤʝʥʰʝʥʥʶ ʚʠʢʠʜʽʚ CO2.  

ʊʘʢʦʞ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʝʣʝʢʪʨʦʜʚʠʛʫʥʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʙʣʠʟʴʢʦ 65% 
ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʩʧʦʞʠʚʘʥʦʾ ʫ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʚʽʜʪʘʢ ʧʦʪʝʥʮʽʘʣ ʟʙʝʨʝʞʝʥʥʷ 
ʝʥʝʨʛʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʠʟʴʢʦʚʦʣʴʪʥʠʭ ʜʚʠʛʫʥʽʚ ʫ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚʝʣʠʯʝʟ-
ʥʠʡ.  ɿʘ ʧʨʦʛʥʦʟʘʤʠ Exxon Mobil, ʜʦ 2040 ʨʦʢʫ ʛʣʦʙʘʣʴʥʠʡ ʧʦʧʠʪ ʥʘ ʝʣʝʢ-
ʪʨʦʝʥʝʨʛʽʶ ʩʷʛʥʝ ʙʣʠʟʴʢʦ 35,3 ʧʝʪʘʚʘʪ-ʛʦʜʠʥ (ʨʠʩ. 3.3). ʎʝ ʩʧʨʠʷʪʠʤʝ ʟʨʦ-
ʩʪʘʥʥʶ ʨʠʥʢʫ ʧʨʦʪʷʛʦʤ ʧʨʦʛʥʦʟʦʚʘʥʦʛʦ ʧʝʨʽʦʜʫ.  

  
ʈʠʩʫʥʦʢ 3.3 - ɻʣʦʙʘʣʴʥʠʡ ʧʦʧʠʪ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ 

  
ɺʠʚʯʝʥʥʷ ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʪʝʭʥʦʣʦʛʽʡ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʢʦʥʢʫʨʝʥ-

ʪʘʤʠ  
ʈʠʥʦʢ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʢʦʤʧʘʥʽʷʤʠ-ʣʽʜʝʨʘʤʠ, ʪʘ-

ʢʠʤʠ ʷʢ ABB Ltd, Siemens AG, Danfoss, Rockwell Automation Inc. ʽ Schneider 
Electric SE, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʪʨʘʪʝʛʽʾ ʧʘʨʪʥʝʨʩʪʚʘ ʪʘ ʽʥʥʦʚʘʮʽʡ ʜʣʷ ʧʦ-
ʢʨʘʱʝʥʥʷ ʧʨʦʜʫʢʪʽʚ ʪʘ ʜʦʩʷʛʥʝʥʥʷ ʢʦʥʢʫʨʝʥʪʥʦʾ ʧʝʨʝʚʘʛʠ.  

 
ʋ 2023 ʨʦʮʽ ʢʦʤʧʘʥʽʷ Siemens ʧʨʝʜʩʪʘʚʠʣʘ ʥʦʚʫ ʩʠʩʪʝʤʫ ʩʝʨʚʦʧʨʠ-

ʚʦʜʫ SINAMICS S200, ʦʨʽʻʥʪʦʚʘʥʫ ʥʘ ʚʠʩʦʢʦʪʦʯʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʩʫ-
ʯʘʩʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 
¶ ʚʠʩʦʢʘ ʜʠʥʘʤʽʢʘ ʪʘ ʪʦʯʥʽʩʪʴ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ, ʱʦ ʟʘʙʝʟʧʝ-

ʯʫʻ ʩʪʘʙʽʣʴʥʫ ʨʦʙʦʪʫ ʫ ʰʚʠʜʢʠʭ ʮʠʢʣʘʭ ʘʚʪʦʤʘʪʠʟʘʮʽʾ; 
¶ ʩʫʤʽʩʥʽʩʪʴ ʟ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʩʝʨʚʦʤʦʪʦʨʽʚ ʽ ʢʦʥʪʨʦʣʝ-

ʨʽʚ ʩʝʨʽʾ SIMATIC, ʱʦ ʜʦʟʚʦʣʷʻ ʽʥʪʝʛʨʫʚʘʪʠ ʩʠʩʪʝʤʫ ʫ ʮʠʬʨʦʚʽ ʚʠʨʦ-
ʙʥʠʯʽ ʣʽʥʽʾ; 

¶ ʧʽʜʪʨʠʤʢʘ ʽʥʪʝʨʬʝʡʩʽʚ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʜʣʷ ʩʠʥʭʨʦʥʽʟʘʮʽʾ 
ʨʫʭʫ ʫ ʙʘʛʘʪʦʚʽʩʥʠʭ ʩʠʩʪʝʤʘʭ; 



 

¶ ʚʙʫʜʦʚʘʥʽ ʘʣʛʦʨʠʪʤʠ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʟʘʭʠʩʪʫ, ʷʢʽ ʧʽʜʚʠʱʫʶʪʴ ʥʘʜʽʡ-
ʥʽʩʪʴ ʽ ʙʝʟʧʝʢʫ ʨʦʙʦʪʠ. 
 

 
ʈʠʩʫʥʦʢ 3.4 - ʆʩʥʦʚʥʽ ʢʦʤʧʘʥʽʾ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ 

 
ʉʬʝʨʠ ʟʘʩʪʦʩʫʚʘʥʥʷ: 
SINAMICS S200 ʟʥʘʡʰʦʚ ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʚʠʩʦʢʦʪʦʯʥʦʤʫ ʚʠ-

ʨʦʙʥʠʮʪʚʽ ð ʟʦʢʨʝʤʘ, ʫ ʛʘʣʫʟʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʘʢʫʤʫʣʷʪʦʨʽʚ, ʝʣʝʢʪʨʦʥʽʢʠ, 
ʨʦʙʦʪʦʪʝʭʥʽʢʠ, ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʧʘʢʫʚʘʣʴʥʠʭ ʪʘ ʟʙʽʨʢʦʚʠʭ ʣʽʥʽʡ. 

ʉʠʩʪʝʤʘ ʩʪʘʣʘ ʦʜʥʠʤ ʽʟ ʧʨʠʢʣʘʜʽʚ ʨʝʘʣʽʟʘʮʽʾ ʢʦʥʮʝʧʮʽʾ Smart Motion 
Control, ʜʝ ʢʦʞʝʥ ʝʣʝʤʝʥʪ ʧʨʠʚʦʜʫ ʻ ʯʘʩʪʠʥʦʶ ʮʠʬʨʦʚʦʛʦ ʝʢʦʩʠʩʪʝʤʥʦʛʦ 
ʩʝʨʝʜʦʚʠʱʘ Siemens Industry 4.0. 

ʋ ʮʴʦʤʫ ʞ ʨʦʮʽ ʢʦʤʧʘʥʽʷ ABB ʚʠʧʫʩʪʠʣʘ ʥʦʚʫ ʩʝʨʽʶ ʯʘʩʪʦʪʥʠʭ ʧʝʨʝ-
ʪʚʦʨʶʚʘʯʽʚ ʩʝʨʝʜʥʴʦʾ ʥʘʧʨʫʛʠ ð ACS2000 VFD (Variable Frequency Drive), 
ʧʦʪʫʞʥʽʩʪʶ ʚʽʜ 400 ʜʦ 1000 ʢɺʪ. 

ʎʝʡ ʧʨʠʚʽʜ ʨʦʟʨʦʙʣʝʥʠʡ ʜʣʷ ʚʘʞʢʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʫʤʦʚ ʽ ʭʘʨʘʢʪʝʨʠ-
ʟʫʻʪʴʩʷ: 

¶ ʰʠʨʦʢʠʤ ʜʽʘʧʘʟʦʥʦʤ ʚʭʽʜʥʠʭ ʥʘʧʨʫʛ (ʜʦ 6,9 ʢɺ); 
¶ ʚʠʩʦʢʠʤ ʂʂɼ (ʧʦʥʘʜ 98%) ʟʘʚʜʷʢʠ ʩʫʯʘʩʥʠʤ ʩʭʝʤʘʤ ʝʥʝʨʛʦʟʙʝ-

ʨʝʞʝʥʥʷ; 



 

¶ ʤʦʜʫʣʴʥʦʶ ʘʨʭʽʪʝʢʪʫʨʦʶ ʜʣʷ ʟʨʫʯʥʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ; 
¶ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʛʘʨʤʦʥʽʢ ʫ ʤʝʨʝʞʽ (ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʪʘʥʜʘʨʪʘʤ 

IEEE 519); 
¶ ʤʦʞʣʠʚʽʩʪʶ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ ʧʨʦʮʝʩʘʤʠ ʯʝ-

ʨʝʟ ʧʨʦʪʦʢʦʣʠ Modbus, Profibus, Ethernet/IP. 
ʆʩʥʦʚʥʽ ʛʘʣʫʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ: 
¶ ʮʝʤʝʥʪʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ; 
¶ ʛʽʨʥʠʯʦʜʦʙʫʚʥʘ ʪʘ ʤʝʪʘʣʫʨʛʽʡʥʘ ʛʘʣʫʟʽ; 
¶ ʮʝʣʶʣʦʟʥʦ-ʧʘʧʝʨʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ; 
¶ ʝʥʝʨʛʝʪʠʢʘ, ʭʽʤʽʯʥʘ, ʥʘʬʪʦ- ʪʘ ʛʘʟʦʧʝʨʝʨʦʙʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ. 
ɿʘʚʜʷʢʠ ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ ʪʘ ʚʠʩʦʢʠʤ ʝʥʝʨʛʝʪʠʯʥʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ 

ACS2000 VFD ʩʪʘʚ ʝʪʘʣʦʥʥʠʤ ʨʽʰʝʥʥʷʤ ʜʣʷ ʤʦʜʝʨʥʽʟʘʮʽʾ ʧʦʪʫʞʥʠʭ ʝʣʝʢ-
ʪʨʦʧʨʠʚʦʜʽʚ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʫ ʛʽʨʥʠʯʦ-ʤʝʪʘʣʫʨʛʽʡʥʦʤʫ ʢʦʤʧʣʝ-
ʢʩʽ. 

ʅʘ ʧʨʠʢʣʘʜʽ Siemens ʪʘ ABB ʤʦʞʥʘ ʧʨʦʩʪʝʞʠʪʠ ʦʩʥʦʚʥʽ ʪʝʥʜʝʥʮʽʾ ʨʦ-
ʟʚʠʪʢʫ ʩʫʯʘʩʥʠʭ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ: 

¶ ʧʝʨʝʭʽʜ ʜʦ ʮʠʬʨʦʚʠʭ ñʨʦʟʫʤʥʠʭò ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ ʟ ʽʥʪʝʛʨʘ-
ʮʽʻʶ ʫ ʧʨʦʤʠʩʣʦʚʽ ʤʝʨʝʞʽ; 

¶ ʦʨʽʻʥʪʘʮʽʷ ʥʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ ʨʦʙʦʪʠ ʚ ʫʤʦ-
ʚʘʭ ʧʨʦʤʠʩʣʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ; 

¶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʫʣʴʥʠʭ ʘʨʭʽʪʝʢʪʫʨ ʜʣʷ ʩʧʨʦʱʝʥʥʷ ʦʙʩʣʫʛʦʚʫ-
ʚʘʥʥʷ ʪʘ ʘʜʘʧʪʘʮʽʾ ʧʽʜ ʨʽʟʥʽ ʪʠʧʠ ʤʘʰʠʥ; 

¶ ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʥʘʣʽʪʠʯʥʠʭ ʬʫʥʢʮʽʡ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʦʙʣʘʜ-
ʥʘʥʥʷ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ (Predictive Maintenance); 

¶ ʩʪʚʦʨʝʥʥʷ ʫʥʽʬʽʢʦʚʘʥʠʭ ʧʣʘʪʬʦʨʤ ʧʨʠʚʦʜʽʚ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ 
ʤʘʩʰʪʘʙʫʚʘʪʠ ʨʽʰʝʥʥʷ ʧʽʜ ʧʦʪʨʝʙʠ ʢʦʥʢʨʝʪʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

  
ɸʥʘʣʽʟ ʚʠʤʦʛ ʩʧʦʞʠʚʘʯʽʚ ʱʦʜʦ ʷʢʦʩʪʽ, ʮʽʥʠ, ʦʙʩʷʛʫ ʪʦʚʘʨʫ ʯʠ ʧʦʩ-

ʣʫʛʠ.  
ɸʥʘʣʽʟ ʚʠʤʦʛ ʩʧʦʞʠʚʘʯʽʚ ð ʮʝ ʩʠʩʪʝʤʥʠʡ ʧʨʦʮʝʩ ʜʦʩʣʽʜʞʝʥʥʷ ʦʯʽʢʫ-

ʚʘʥʴ, ʧʨʽʦʨʠʪʝʪʽʚ ʽ ʧʦʪʨʝʙ ʢʣʽʻʥʪʽʚ ʱʦʜʦ ʧʨʦʜʫʢʮʽʾ ʘʙʦ ʧʦʩʣʫʛ ʧʽʜʧʨʠʻʤʩ-
ʪʚʘ. 

ʋ ʢʦʥʪʝʢʩʪʽ ʨʦʟʨʦʙʢʠ ʪʘ ʤʦʜʝʨʥʽʟʘʮʽʾ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʦʛʦ ʦʙʣʘʜ-
ʥʘʥʥʷ ʪʘ ʩʠʩʪʝʤ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʮʝʡ ʘʥʘʣʽʟ ʜʦʟʚʦʣʷʻ: 

¶ ʚʠʟʥʘʯʠʪʠ ʢʣʶʯʦʚʽ ʧʘʨʘʤʝʪʨʠ, ʱʦ ʤʘʶʪʴ ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ 
ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ (ʷʢʽʩʪʴ, ʮʽʥʘ, ʦʙʩʷʛ ʧʦʩʪʘʯʘʥʥʷ, ʩʝʨʚʽʩ); 

¶ ʘʜʘʧʪʫʚʘʪʠ ʪʝʭʥʽʯʥʽ ʨʽʰʝʥʥʷ ʜʦ ʩʧʝʮʠʬʽʢʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ 
ʫʤʦʚ; 

¶ ʩʬʦʨʤʫʚʘʪʠ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʫ ʮʽʥʦʚʫ ʧʦʣʽʪʠʢʫ; 
¶ ʧʽʜʚʠʱʠʪʠ ʟʘʜʦʚʦʣʝʥʽʩʪʴ ʢʣʽʻʥʪʽʚ ʽ ʣʦʷʣʴʥʽʩʪʴ ʜʦ ʙʨʝʥʜʫ 
 ʆʩʥʦʚʥʽ ʥʘʧʨʷʤʢʠ ʘʥʘʣʽʟʫ ʚʠʤʦʛ 
ʇʨʦʮʝʩ ʚʠʚʯʝʥʥʷ ʚʠʤʦʛ ʢʣʽʻʥʪʽʚ ʦʭʦʧʣʶʻ ʪʘʢʽ ʘʩʧʝʢʪʠ: 
1. ʗʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ð ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʪʘʥʜʘʨʪʘʤ, ʪʝʭʥʽʯʥʠʤ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʘʤ ʽ ʦʯʽʢʫʚʘʥʥʷʤ ʩʧʦʞʠʚʘʯʽʚ. 



 

2. ʎʽʥʘ ð ʝʢʦʥʦʤʽʯʥʘ ʜʦʮʽʣʴʥʽʩʪʴ ʧʨʠʜʙʘʥʥʷ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 
ñʮʽʥʘï̫ ʢʽʩʪʴò. 

3. ʆʙʩʷʛ ʽ ʫʤʦʚʠ ʧʦʩʪʘʯʘʥʥʷ ð ʤʦʞʣʠʚʦʩʪʽ ʧʦʩʪʘʯʘʣʴʥʠʢʘ ʟʘʜʦ-
ʚʦʣʴʥʷʪʠ ʧʦʪʨʝʙʠ ʢʣʽʻʥʪʽʚ ʫ ʥʝʦʙʭʽʜʥʠʭ ʢʽʣʴʢʦʩʪʷʭ, ʪʝʨʤʽʥʘʭ ʽ ʟ ʥʘʣʝʞʥʠʤ 
ʩʝʨʚʽʩʦʤ. 

 
ɺʠʤʦʛʠ ʜʦ ʷʢʦʩʪʽ 
ʗʢʽʩʪʴ ʻ ʦʜʥʠʤ ʽʟ ʛʦʣʦʚʥʠʭ ʯʠʥʥʠʢʽʚ, ʱʦ ʚʠʟʥʘʯʘʻ ʫʩʧʽʰʥʽʩʪʴ ʦʙʣʘʜ-

ʥʘʥʥʷ ʥʘ ʨʠʥʢʫ. ʆʩʥʦʚʥʽ ʢʨʠʪʝʨʽʾ ʷʢʦʩʪʽ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ ʚʢʣʶʯʘʶʪʴ: 
¶ ʅʘʜʽʡʥʽʩʪʴ ʽ ʜʦʚʛʦʚʽʯʥʽʩʪʴ. ɼʣʷ ʧʨʦʤʠʩʣʦʚʠʭ ʩʧʦʞʠʚʘʯʽʚ (ʦʩʦʙ-

ʣʠʚʦ ʫ ʛʽʨʥʠʯʦ-ʤʝʪʘʣʫʨʛʽʡʥʽʡ, ʘʚʪʦʤʦʙʽʣʴʥʽʡ, ʮʝʤʝʥʪʥʽʡ ʛʘʣʫʟʷʭ) ʚʘʞʣʠʚʦ, 
ʱʦʙ ʝʣʝʢʪʨʦʧʨʠʚʦʜʠ ʧʨʘʮʶʚʘʣʠ ʙʝʟʚʽʜʤʦʚʥʦ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ. 
ɿʙʦʾ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʨʦʩʪʦʾʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʣʽʥʽʡ ʽ ʬʽʥʘʥʩʦʚʠʭ ʚʪʨʘʪ. 

ʇʨʠʢʣʘʜ: ʝʣʝʢʪʨʦʧʨʠʚʦʜʠ ʜʦʤʝʥʥʠʭ ʤʘʰʠʥ ʘʙʦ ʧʨʦʢʘʪʥʠʭ ʩʪʘʥʽʚ ʧʦ-
ʚʠʥʥʽ ʚʠʪʨʠʤʫʚʘʪʠ ʚʠʩʦʢʽ ʤʝʭʘʥʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʯʘʩʪʽ ʧʫʩʢʠ ʙʝʟ ʟʥʠ-
ʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

¶ ɽʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ. ʆʩʢʽʣʴʢʠ ʚʠʪʨʘʪʠ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʩʪʘ-
ʥʦʚʣʷʪʴ ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʩʧʦʞʠʚʘʯʽ 
ʚʽʜʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʧʨʠʚʦʜʘʤ ʟ ʦʧʪʠʤʽʟʦʚʘʥʠʤ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷʤ. ɽʥʝʨ-
ʛʦʦʱʘʜʥʽ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʶʪʴ ʩʢʦʨʦʪʠʪʠ ʚʠʪʨʘʪʠ, ʟʥʠʟʠʪʠ ʚʠʢʠʜʠ COϜ  ̔
ʚʽʜʧʦʚʽʜʘʪʠ ʝʢʦʣʦʛʽʯʥʠʤ ʩʪʘʥʜʘʨʪʘʤ (ISO 50001, EN 50598). 

¶ ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʪʦʯʥʽʩʪʴ. ʋ ʛʘʣʫʟʷʭ ʽʟ ʚʠʩʦʢʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ 
ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʪʦʯʥʦʩʪʽ ð ʪʘʢʠʭ ʷʢ ʭʘʨʯʦʚʘ, ʬʘʨʤʘʮʝʚʪʠʯʥʘ, ʧʘʢʫʚʘʣʴʥʘ 
ð ʥʝʦʙʭʽʜʥʽ ʧʨʠʚʦʜʠ ʟ ʤʦʞʣʠʚʽʩʪʶ ʪʦʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ, ʤʦʤʝ-
ʥʪʫ ʪʘ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ. 

ʇʨʠʢʣʘʜ: ʩʝʨʚʦʜʚʠʛʫʥʠ ʟ ʮʠʬʨʦʚʠʤ ʫʧʨʘʚʣʽʥʥʷʤ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʽʢ-
ʨʦʥʥʫ ʪʦʯʥʽʩʪʴ ʜʦʟʫʚʘʥʥʷ ʯʠ ʧʝʨʝʤʽʱʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ. 

 
ɺʠʤʦʛʠ ʜʦ ʮʽʥʠ 
ʌʦʨʤʫʚʘʥʥʷ ʮʽʥʠ ʥʘ ʝʣʝʢʪʨʦʧʨʠʚʦʜʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʢʣʘʜʥʦʩʪʽ ʢʦʥʩ-

ʪʨʫʢʮʽʾ, ʨʽʚʥʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʚʠʢʦʨʠʩʪʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʤʘʩʰʪʘʙʽʚ ʚʠʨʦʙ-
ʥʠʮʪʚʘ. 

ʆʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ, ʷʢʠʤʠ ʢʝʨʫʶʪʴʩʷ ʩʧʦʞʠʚʘʯʽ: 
¶ ʆʧʪʠʤʘʣʴʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʮʽʥʠ ʪʘ ʷʢʦʩʪʽ. ʇʦʢʫʧʮʽ ʧʨʘʛʥʫʪʴ ʜʦ 

ʝʢʦʥʦʤʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʚʠʙʦʨʫ: ʥʝ ʥʘʡʜʝʰʝʚʰʦʛʦ, ʘ ʪʦʛʦ, ʱʦ ʟʘʙʝʟ-
ʧʝʯʫʻ ʤʘʢʩʠʤʘʣʴʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʧʝʨʽʦʜʫ ʝʢʩʧʣʫʘʪʘ-
ʮʽʾ. 

ʅʘʧʨʠʢʣʘʜ: ʧʽʜʧʨʠʻʤʩʪʚʘ, ʱʦ ʨʝʘʣʽʟʫʶʪʴ ʜʦʚʛʦʩʪʨʦʢʦʚʽ ʧʨʦʛʨʘʤʠ 
ʤʦʜʝʨʥʽʟʘʮʽʾ, ʚʽʜʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʜʦʨʦʞʯʠʤ, ʘʣʝ ʙʽʣʴʰ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʤ 
ʧʨʠʚʦʜʘʤ ʽʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʚʪʨʘʪʘʤʠ ʧʦʪʫʞʥʦʩʪʽ. 

¶ ɿʥʠʞʢʠ ʟʘ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʧʦʩʪʘʯʘʥʥʷ. ʇʨʠ ʩʝʨʽʡʥʠʭ ʟʘʢʫʧʽʚʣʷʭ 
ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ ʧʨʦʤʠʩʣʦʚʽ ʢʣʽʻʥʪʠ ʨʦʟʨʘʭʦʚʫʶʪʴ ʥʘ ʛʥʫʯʢʫ ʮʽʥʦʚʫ ʧʦʣʽ-
ʪʠʢʫ. ʇʦʩʪʘʯʘʣʴʥʠʢʠ, ʷʢʽ ʧʨʦʧʦʥʫʶʪʴ ʜʠʩʢʦʥʪʥʽ ʧʨʦʛʨʘʤʠ, ʧʽʜʚʠʱʫʶʪʴ ʧʨʠ-
ʚʘʙʣʠʚʽʩʪʴ ʩʚʦʻʾ ʧʨʦʜʫʢʮʽʾ ʥʘ ʨʠʥʢʫ B2B. 

 



 

ɺʠʤʦʛʠ ʜʦ ʦʙʩʷʛʽʚ ʧʦʩʪʘʯʘʥʥʷ ʪʘ ʩʝʨʚʽʩʫ 
¶ ɻʥʫʯʢʽʩʪʴ ʫ ʧʦʩʪʘʯʘʥʥʽ. ɺʠʨʦʙʥʠʢʠ ʦʙʣʘʜʥʘʥʥʷ ʤʘʶʪʴ ʨʽʟʥʽ ʦʙ-

ʩʷʛʠ ʟʘʤʦʚʣʝʥʴ ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʧʨʦʜʫʢʮʽʾ ʪʘ ʩʝʟʦʥʥʦʩʪʽ. ɺʘʞʣʠʚʦ, ʱʦʙ 
ʧʦʩʪʘʯʘʣʴʥʠʢʠ ʤʦʛʣʠ ʦʧʝʨʘʪʠʚʥʦ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʟʤʽʥ ʫ ʧʦʧʠʪʽ, ʟʘʙʝʟʧʝ-
ʯʫʶʯʠ ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ. 

¶ ʐʚʠʜʢʽʩʪʴ ʜʦʩʪʘʚʢʠ. ɼʣʷ ʧʽʜʧʨʠʻʤʩʪʚ ʛʽʨʥʠʯʦ-ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ 
ʢʦʤʧʣʝʢʩʫ, ʜʝ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʮʠʢʣ ʻ ʙʝʟʧʝʨʝʨʚʥʠʤ, ʩʚʦʻʯʘʩʥʽʩʪʴ ʧʦʩʪʘʚʦʢ 
ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʦʶ. ɿʘʪʨʠʤʢʘ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʧʨʦʩʪʦʾ ʘʛʨʝʛʘʪʽʚ, ʦʩʦʙ-
ʣʠʚʦ ʫ ʚʠʧʘʜʢʘʭ ʘʚʘʨʽʡʥʦʛʦ ʨʝʤʦʥʪʫ. 

¶ ʉʝʨʚʽʩʥʘ ʧʽʜʪʨʠʤʢʘ. ʆʢʨʽʤ ʧʦʩʪʘʯʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ, ʩʫʯʘʩʥʽ 
ʩʧʦʞʠʚʘʯʽ ʦʯʽʢʫʶʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʩʫʧʨʦʚʦʜʫ ð ʤʦʥʪʘʞʫ, ʥʘʣʘ-
ʰʪʫʚʘʥʥʷ, ʥʘʚʯʘʥʥʷ ʧʝʨʩʦʥʘʣʫ, ʧʽʩʣʷʛʘʨʘʥʪʽʡʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ 
ʰʚʠʜʢʦʛʦ ʫʩʫʥʝʥʥʷ ʥʝʧʦʣʘʜʦʢ. 

ʎʝ ʬʦʨʤʫʻ ʜʦʚʽʨʫ ʜʦ ʙʨʝʥʜʫ ʪʘ ʧʽʜʚʠʱʫʻ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ 
ʚʠʨʦʙʥʠʢʘ. 

 
 
ʌʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʮʽʥʦʫʪʚʦʨʝʥʥʷ 
1. ɺʘʨʪʽʩʪʴ ʤʘʪʝʨʽʘʣʽʚ. ʇʽʜʚʠʱʝʥʥʷ ʮʽʥ ʥʘ ʩʠʨʦʚʠʥʫ (ʤʽʜʴ, 

ʩʪʘʣʴ, ʘʣʶʤʽʥʽʡ) ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʝʣʝʢʪʨʦʧʨʠ-
ʚʦʜʽʚ, ʦʩʢʽʣʴʢʠ ʮʽ ʤʘʪʝʨʽʘʣʠ ʩʪʘʥʦʚʣʷʪʴ ʦʩʥʦʚʥʫ ʯʘʩʪʠʥʫ ʝʣʝʢʪʨʠʯʥʠʭ 
ʤʘʰʠʥ. 

2. ʊʝʭʥʦʣʦʛʽʯʥʽ ʽʥʥʦʚʘʮʽʾ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʩʝʥʩʦ-
ʨʽʚ, ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʢʝʨʫʚʘʥʥʷ ʟʙʽʣʴʰʫʻ ʧʦʯʘʪʢʦʚʽ ʚʠ-
ʪʨʘʪʠ ʥʘ ʨʦʟʨʦʙʢʫ, ʘʣʝ ʟʘʙʝʟʧʝʯʫʻ ʚʠʱʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʟʥʠʞʝʥʥʷ ʝʢʩ-
ʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ ʫ ʤʘʡʙʫʪʥʴʦʤʫ. 

3. ʇʦʧʠʪ ʽ ʧʨʦʧʦʟʠʮʽʷ. ʈʽʩʪ ʧʦʧʠʪʫ ʥʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ 
ʢʝʨʫʚʘʥʥʷ ʫ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʦʩʦʙʣʠʚʦ ʥʘ ʨʠʥʢʘʭ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ, ʤʦʞʝ 
ʧʽʜʚʠʱʫʚʘʪʠ ʮʽʥʠ ʥʘ ʧʨʠʚʦʜʠ ʯʝʨʝʟ ʟʙʽʣʴʰʝʥʥʷ ʟʘʚʘʥʪʘʞʝʥʦʩʪʽ ʚʠʨʦʙ-
ʥʠʢʽʚ. 

4. ɽʢʦʥʦʤʽʯʥʽ ʫʤʦʚʠ. ɺʘʣʶʪʥʽ ʢʦʣʠʚʘʥʥʷ, ʽʥʬʣʷʮʽʡʥʽ ʧʨʦʮʝʩʠ ʪʘ 
ʛʝʦʧʦʣʽʪʠʯʥʽ ʬʘʢʪʦʨʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʮʽʥʦʫʪʚʦʨʝʥʥʷ ʯʝʨʝʟ ʟʤʽʥʫ ʚʘʨʪʦ-
ʩʪʽ ʽʤʧʦʨʪʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʣʦʛʽʩʪʠʢʠ ʡ ʤʠʪʥʠʭ ʟʙʦʨʽʚ. 

 
ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʘʥʘʣʽʟʫ ʚʠʤʦʛ ʩʧʦʞʠʚʘʯʽʚ 
ʈʦʟʫʤʽʥʥʷ ʦʯʽʢʫʚʘʥʴ ʢʣʽʻʥʪʽʚ ʜʦʟʚʦʣʷʻ: 

¶ ʩʪʚʦʨʶʚʘʪʠ ʧʨʦʜʫʢʮʽʶ, ʷʢʘ ʪʦʯʥʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘʧʠʪʘʤ ʨʠʥʢʫ; 
¶ ʧʽʜʚʠʱʫʚʘʪʠ ʷʢʽʩʪʴ ʩʝʨʚʽʩʫ ʽ ʨʽʚʝʥʴ ʜʦʚʽʨʠ ʜʦ ʙʨʝʥʜʫ; 
¶ ʝʬʝʢʪʠʚʥʦ ʙʫʜʫʚʘʪʠ ʩʪʨʘʪʝʛʽʶ ʧʨʦʜʘʞʽʚ ʽ ʤʘʨʢʝʪʠʥʛʫ; 
¶ ʫʜʦʩʢʦʥʘʣʶʚʘʪʠ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʨʦʙʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʝ-
ʘʣʴʥʠʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ; 

¶ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʥʘ ʚʥʫʪʨʽʰ-
ʥʴʦʤʫ ʪʘ ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʠʥʢʘʭ. 
 



 

ɺʠʩʥʦʚʢʠ. 

¶ ʉʪʨʘʪʝʛʽʷ ʨʦʟʨʦʙʢʠ ʥʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʤʦʜʝʨʥʽʟʘʮʽʾ ʜʽʶʯʠʭ 
ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ ʻ ʢʣʶʯʦʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʪʝʭʥʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʽʜʧʨʠʻʤ-
ʩʪʚʘ, ʩʧʨʷʤʦʚʘʥʠʤ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʢʦʥʢʫʨʝʥ-
ʪʦʩʧʨʦʤʦʞʥʦʩʪʽ. 

¶ ɹʽʟʥʝʩ-ʧʣʘʥ ʚʠʩʪʫʧʘʻ ʦʩʥʦʚʥʠʤ ʜʦʢʫʤʝʥʪʦʤ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʣʘ-
ʥʫʚʘʥʥʷ, ʱʦ ʚʠʟʥʘʯʘʻ ʮʽʣʽ, ʝʪʘʧʠ, ʬʽʥʘʥʩʦʚʽ ʨʝʩʫʨʩʠ ʽ ʨʠʟʠʢʠ ʨʝʘʣʽʟʘʮʽʾ ʽʥ-
ʞʠʥʽʨʠʥʛʦʚʠʭ ʧʨʦʻʢʪʽʚ. 

¶ ʇʨʦʮʝʩ ʨʝʘʣʽʟʘʮʽʾ ʙʽʟʥʝʩ-ʧʣʘʥʫ ʧʝʨʝʜʙʘʯʘʻ ʧʨʦʚʝʜʝʥʥʷ ʤʘʨʢʝ-
ʪʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʮʝʧʮʽʾ ʧʨʦʜʫʢʪʫ, ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʻʢʪʫ-
ʚʘʥʥʷ, ʨʦʟʨʦʙʢʫ ʙʽʟʥʝʩ-ʤʦʜʝʣʽ, ʬʽʥʘʥʩʦʚʫ ʦʮʽʥʢʫ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ. 

¶ ʄʘʨʢʝʪʠʥʛʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʶʪʴ ʟʤʦʛʫ ʚʠʷʚʠʪʠ ʪʝʥʜʝʥʮʽʾ ʨʦʟ-
ʚʠʪʢʫ ʨʠʥʢʫ, ʚʠʟʥʘʯʠʪʠ ʮʽʣʴʦʚʫ ʘʫʜʠʪʦʨʽʶ, ʦʮʽʥʠʪʠ ʧʦʧʠʪ ʥʘ ʦʙʣʘʜʥʘʥʥʷ ʽ 
ʩʢʦʨʠʛʫʚʘʪʠ ʪʝʭʥʽʯʥʽ ʨʽʰʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʪʨʝʙ ʩʧʦʞʠʚʘʯʽʚ. 

¶ ʉʫʯʘʩʥʠʡ ʨʠʥʦʢ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʛʣʦʙʘʣʴ-
ʥʠʤ ʧʝʨʝʭʦʜʦʤ ʜʦ ʮʠʬʨʦʚʠʭ ʽ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ, ʱʦ 
ʨʝʘʣʽʟʫʶʪʴ ʢʦʥʮʝʧʮʽʾ Industry 4.0. 

¶ ʇʨʠʢʣʘʜʘʤʠ ʥʦʚʽʪʥʽʭ ʨʦʟʨʦʙʦʢ ʻ ʩʠʩʪʝʤʘ SINAMICS S200 ʚʽʜ 
Siemens ʽ ʧʝʨʝʪʚʦʨʶʚʘʯ ACS2000 VFD ʚʽʜ ABB, ʷʢʽ ʜʝʤʦʥʩʪʨʫʶʪʴ ʪʝʥʜʝ-
ʥʮʽʶ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ, ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʫ ʧʨʦʤʠ-
ʩʣʦʚʽ ʤʝʨʝʞʽ. 

¶ ɸʥʘʣʽʟ ʚʠʤʦʛ ʩʧʦʞʠʚʘʯʽʚ (ʷʢʽʩʪʴ, ʮʽʥʘ, ʦʙʩʷʛ, ʩʝʨʚʽʩ) ʻ ʙʘʟʦʶ 
ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʘʪʝʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ, ʮʽʥʦʫʪʚʦʨʝʥʥʷ ʪʘ ʧʽʩʣʷʧʨʦʜʘʞ-
ʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

¶ ɼʦ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʮʽʥʦʫʪʚʦʨʝʥʥʷ, ʥʘʣʝ-
ʞʘʪʴ ʚʘʨʪʽʩʪʴ ʤʘʪʝʨʽʘʣʽʚ, ʪʝʭʥʦʣʦʛʽʯʥʽ ʽʥʥʦʚʘʮʽʾ, ʧʦʧʠʪ ʽ ʧʨʦʧʦʟʠʮʽʷ, ʘ ʪʘ-
ʢʦʞ ʤʘʢʨʦʝʢʦʥʦʤʽʯʥʽ ʫʤʦʚʠ. 

¶ ʈʦʟʫʤʽʥʥʷ ʦʯʽʢʫʚʘʥʴ ʢʣʽʻʥʪʽʚ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʣʦʷʣʴ-
ʥʦʩʪʽ ʜʦ ʙʨʝʥʜʫ, ʦʧʪʠʤʽʟʫʚʘʪʠ ʪʝʭʥʽʯʥʽ ʨʽʰʝʥʥʷ ʽ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʣʠʡ ʨʦʟ-
ʚʠʪʦʢ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

 
ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ ʜʦ ʪʝʤʠ 3. 
1. ʑʦ ʨʦʟʫʤʽʶʪʴ ʧʽʜ ʧʦʥʷʪʪʷʤ ʽʥʞʠʥʽʨʠʥʛʦʚʘ ʜʽʷʣʴʥʽʩʪʴ ʫ ʧʨʦʤʠʩ-

ʣʦʚʦʩʪʽ? 
2. ʗʢʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʩʪʨʘʪʝʛʽʷ ʨʦʟʨʦʙʢʠ ʥʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ 

ʪʝʭʥʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʽʜʧʨʠʻʤʩʪʚʘ? 
3. ʗʢʽ ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʨʝʘʣʽʟʘʮʽʾ ʙʽʟʥʝʩ-ʧʣʘʥʫ ʪʝʭʥʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʧʽʜʧʨʠʻʤʩʪʚʘ? 
4. ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʨʦʣʴ ʙʽʟʥʝʩ-ʧʣʘʥʫ ʫ ʩʪʨʘʪʝʛʽʯʥʦʤʫ ʫʧʨʘʚʣʽʥʥʽ 

ʚʠʨʦʙʥʠʮʪʚʦʤ? 
5. ʅʘʟʚʽʪʴ ʦʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ ʤʘʨʢʝʪʠʥʛʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʩʬʝʨʽ 

ʽʥʞʠʥʽʨʠʥʛʫ. 
6. ʗʢʽ ʝʪʘʧʠ ʚʢʣʶʯʘʻ ʧʨʦʮʝʩ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʨʠʥʢʫ ʪʝ-

ʭʥʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ? 



 

7. ʗʢʽ ʤʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʧʦʢʫʧʮʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 
ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʨʠʥʢʫ? 

8. ʗʢʽ ʦʩʥʦʚʥʽ ʪʠʧʠ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ ʨʦʟʨʽʟʥʷʶʪʴ ʟʘ ʧʨʠʥʮʠʧʦʤ 
ʨʦʙʦʪʠ ʪʘ ʥʘʧʨʫʛʦʶ ʞʠʚʣʝʥʥʷ? 

9. ʗʢʽ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʨʠʥʢʫ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ 
ʫ ʩʚʽʪʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ? 

10. ʋ ʯʦʤʫ ʧʦʣʷʛʘʶʪʴ ʦʩʥʦʚʥʽ ʽʥʥʦʚʘʮʽʡʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʠʩʪʝʤ 
SINAMICS S200 ʽ ACS2000 VFD? 

11. ʗʢʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤʠ ʜʣʷ ʧʨʦʤʠʩʣʦʚʠʭ ʝʣʝʢʪ-
ʨʦʧʨʠʚʦʜʽʚ? 

12. ʗʢ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʚʧʣʠʚʘʻ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ʧʽʜ-
ʧʨʠʻʤʩʪʚʘ? 

13. ʗʢʽ ʬʘʢʪʦʨʠ ʬʦʨʤʫʶʪʴ ʮʽʥʦʚʫ ʧʦʣʽʪʠʢʫ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʝʣʝʢʪ-
ʨʦʧʨʠʚʦʜʽʚ? 

14. ʗʢʽ ʚʠʤʦʛʠ ʚʠʩʫʚʘʶʪʴ ʩʧʦʞʠʚʘʯʽ ʜʦ ʦʙʩʷʛʽʚ ʧʦʩʪʘʯʘʥʥʷ ʪʘ ʩʝʨ-
ʚʽʩʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ? 

15. ʗʢ ʘʥʘʣʽʟ ʚʠʤʦʛ ʩʧʦʞʠʚʘʯʽʚ ʚʧʣʠʚʘʻ ʥʘ ʨʦʟʨʦʙʢʫ ʪʘ ʤʦʜʝʨʥʽʟʘ-
ʮʽʶ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʭ ʩʠʩʪʝʤ ʫ ʛʽʨʥʠʯʦ-ʤʝʪʘʣʫʨʛʽʡʥʦʤʫ ʢʦʤʧʣʝʢʩʽ? 

 
ɺʠʢʦʨʠʩʪʘʥʘ ʣʽʪʝʨʘʪʫʨʘ. 
1. ɯʥʞʠʥʽʨʠʥʛ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ ʪʘ ʤʝʭʘʪʨʦʥʥʠʭ ʩʠʩʪʝʤ : ʧʽʜʨʫʯ. lʣʷ 

ʟʜʦʙʫʚʘʯʽʚ ʩʪʫʧʝʥʷ ʤʘʛʽʩʪʨʘ ʟʘ ʩʧʝʮ. 141 ɽʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʘ, ʝʣʝʢʪʨʦʪʝʭ-
ʥʽʢʘ ʪʘ ʝʣʝʢʪʨʦʤʝʭʘʥʽʢʘ / ɸ. ɺ. ɹʦʩʘʢ, ɸ. ɺ. ʊʦʨʦʧʦʚ, ʃ. ɺ. ʊʦʨʦʧʦʚʘ; ʂʇɯ 
ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ. ʂʠʾʚ : ʂʇɯ ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ, 2024. 251 ʩ.  

2. Electric Drives Market Size & Share Analysis - Growth Trends and 
Forecast (2025 ï 2030). URL: https://www.mordorintelligence.com/industry-
reports/electric-drivesmarket (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 08.10.2025).   
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ʊɽʄɸ 4. ʅʆʈʄɸʊʀɺʅʆ-ʇʈɸɺʆɺɽ ʊɸ ʉʊɸʅɼɸʈʊʀɿɸʎɯʁʅɽ 
ɿɸɹɽɿʇɽʏɽʅʅʗ ɯʅɾʀʅɯʈʀʅɻʋ 

ʈʦʣʴ ʩʪʘʥʜʘʨʪʽʚ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʷʢʦʩʪʽ ʽʥʞʠʥʽʨʠʥʛʦʚʠʭ ʨʽʰʝʥʴ. ʄʽʞʥʘ-
ʨʦʜʥʽ ʩʪʘʥʜʘʨʪʠ (IEC, ISO, IEEE) ʜʣʷ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ ʽ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯ-
ʥʠʭ ʩʠʩʪʝʤ. ʅʘʮʽʦʥʘʣʴʥʽ ʩʪʘʥʜʘʨʪʠ (ɼʉʊʋ) ʪʘ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ɻʄʂ. ʇʨʦ-
ʮʝʩʠ ʩʝʨʪʠʬʽʢʘʮʽʾ ʦʙʣʘʜʥʘʥʥʷ. ʃʽʮʝʥʟʽʡʥʽ ʚʠʤʦʛʠ ʜʦ ʧʽʜʧʨʠʻʤʩʪʚ, ʱʦ ʟʜʽʡ-
ʩʥʶʶʪʴ ʽʥʞʠʥʽʨʠʥʛʦʚʫ ʜʽʷʣʴʥʽʩʪʴ. ʇʨʘʚʦʚʽ ʚʽʜʥʦʩʠʥʠ: ʜʦʛʦʚʦʨʠ, ʘʚʪʦʨʩʴʢʽ 
ʧʨʘʚʘ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʘ ʚʣʘʩʥʽʩʪʴ. ɺʧʣʠʚ ʥʦʨʤʘʪʠʚʥʦʾ ʪʘ ʧʨʘʚʦʚʦʾ ʙʘʟʠ ʥʘ 
ʽʥʞʝʥʝʨʥʽ ʨʽʰʝʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ. 

 
ʄʽʞʥʘʨʦʜʥʽ ʩʠʩʪʝʤʠ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ, ʧʨʦʮʝʜʫʨʠ ʩʝʨʪʠʬʽʢʘʮʽʾ ʪʘ ʤʝ-

ʭʘʥʽʟʤʠ ʣʽʮʝʥʟʫʚʘʥʥʷ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ ʽ ʩʧʽʣʴʥʦ ʬʦʨʤʫʶʪʴ ʦʩ-
ʥʦʚʫ ʜʣʷ ʛʘʨʘʥʪʫʚʘʥʥʷ ʷʢʦʩʪʽ, ʙʝʟʧʝʢʠ ʪʘ ʚʟʘʻʤʥʦʾ ʩʫʤʽʩʥʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, 
ʧʦʩʣʫʛ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʛʣʦʙʘʣʴʥʦʤʫ ʨʽʚʥʽ. ɰʭʥʷ ʫʟʛʦʜʞʝʥʘ ʜʽʷ 
ʟʘʙʝʟʧʝʯʫʻ ʫʥʽʬʽʢʘʮʽʶ ʚʠʤʦʛ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʽʟʥʠʤ ʢʨʘʾʥʘʤ ʪʘ ʦʨʛʘʥʽʟʘ-
ʮʽʷʤ ʝʬʝʢʪʠʚʥʦ ʩʧʽʚʧʨʘʮʶʚʘʪʠ ʚ ʤʝʞʘʭ ʻʜʠʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʩʪʦʨʫ..  

ʄʽʞʥʘʨʦʜʥʽ ʩʠʩʪʝʤʠ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ, ʟʦʢʨʝʤʘ ISO (ʄʽʞʥʘʨʦʜʥʘ ʦʨ-
ʛʘʥʽʟʘʮʽʷ ʟʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ), ʨʦʟʨʦʙʣʷʶʪʴ ʥʦʨʤʘʪʠʚʠ ʪʘ ʚʠʤʦʛʠ, ʱʦ ʦʭʦ-
ʧʣʶʶʪʴ ʰʠʨʦʢʝ ʢʦʣʦ ʩʬʝʨ ð ʚʽʜ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟ-
ʧʝʢʠ ʜʦ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʤʝʥʝʜʞʤʝʥʪʫ. ʎʽ ʩʪʘʥʜʘʨʪʠ ʚʠʟʥʘʶʪʴʩʷ 
ʙʽʣʴʰʽʩʪʶ ʢʨʘʾʥ ʩʚʽʪʫ ʪʘ ʩʣʫʛʫʶʪʴ ʫʥʽʚʝʨʩʘʣʴʥʦʶ ʦʩʥʦʚʦʶ ʜʣʷ ʚʧʨʦʚʘ-
ʜʞʝʥʥʷ ʧʝʨʝʜʦʚʠʭ ʧʨʘʢʪʠʢ, ʛʘʨʤʦʥʽʟʘʮʽʾ ʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ 
ʩʪʘʙʽʣʴʥʦʛʦ ʨʽʚʥʷ ʷʢʦʩʪʽ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ʉʝʨʪʠʬʽʢʘʮʽʷ ʪʘ ʣʽʮʝʥʟʫʚʘʥʥʷ ʻ ʢʣʶʯʦʚʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʢʦʥʪʨʦʣʶ 
ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʧʦʩʣʫʛ ʘʙʦ ʩʠʩʪʝʤ ʫʩʪʘʥʦʚʣʝʥʠʤ ʩʪʘʥʜʘʨʪʘʤ. 
ʉʝʨʪʠʬʽʢʘʮʽʷ ʧʝʨʝʜʙʘʯʘʻ ʥʝʟʘʣʝʞʥʫ ʧʝʨʝʚʽʨʢʫ ʫʧʦʚʥʦʚʘʞʝʥʠʤʠ ʦʨʛʘʥʽʟʘ-
ʮʽʷʤʠ, ʷʢʽ ʦʬʽʮʽʡʥʦ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʦʙôʻʢʪ ʦʮʽʥʢʠ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ 
ʯʠʥʥʠʭ ʥʦʨʤʘʪʠʚʽʚ. ʃʽʮʝʥʟʫʚʘʥʥʷ, ʩʚʦʻʶ ʯʝʨʛʦʶ, ʥʘʜʘʻ ʩʫʙôʻʢʪʘʤ ʛʦʩʧʦ-
ʜʘʨʶʚʘʥʥʷ ʧʨʘʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʝʚʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʪʦʨʛʦʚʝʣʴʥʽ ʤʘʨʢʠ ʯʠ 
ʽʥʞʝʥʝʨʥʽ ʨʽʰʝʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʪʘʥʜʘʨʪʘʤ ʽ ʤʘʶʪʴ ʧʽʜʪʚʝʨʜʞʝʥʫ ʷʢ-
ʽʩʪʴ. ʇʨʘʚʦʚʽ ʚʽʜʥʦʩʠʥʠ ʫ ʮʽʡ ʩʬʝʨʽ ʦʬʦʨʤʣʶʶʪʴʩʷ ʯʝʨʝʟ ʜʦʛʦʚʦʨʠ ʪʘ 
ʫʛʦʜʠ ʤʽʞ ʩʪʦʨʦʥʘʤʠ, ʷʢʽ ʟʘʡʤʘʶʪʴʩʷ ʩʪʘʥʜʘʨʪʠʟʘʮʽʻʶ, ʩʝʨʪʠʬʽʢʘʮʽʻʶ ʯʠ 
ʪʝʭʥʽʯʥʠʤ ʧʘʨʪʥʝʨʩʪʚʦʤ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ ʢʦʥʪʨʘʢʪʠ ʥʘ ʩʝʨʪʠʬʽʢʘʮʽʶ ʧʨʦ-
ʜʫʢʮʽʾ, ʣʽʮʝʥʟʽʡʥʽ ʫʛʦʜʠ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ, ʘ ʪʘʢʦʞ ʜʦʛʦʚʦʨʠ 
ʧʨʦ ʩʧʽʣʴʥʫ ʨʦʟʨʦʙʢʫ ʘʙʦ ʪʝʭʥʦʣʦʛʽʯʥʫ ʢʦʦʧʝʨʘʮʽʶ. 

  
ʄʽʞʥʘʨʦʜʥʽ ʡ ʥʘʮʽʦʥʘʣʴʥʽ ʧʨʦʬʝʩʽʡʥʽ ʦʨʛʘʥʽʟʘʮʽʾ, ʘ ʪʘʢʦʞ ʚʠʨʦʙʥʠʢʠ 

ʧʨʦʤʠʩʣʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʘʢʪʠʚʥʦ ʩʧʨʠʷʶʪʴ ʫʟʛʦʜʞʝʥʥʶ ʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ ʽ 
ʥʦʨʤ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʜʽʷʣʴʥʦʩʪʽ ʯʝʨʝʟ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʩʪʘʥʜʘʨʪʠ-
ʟʘʮʽʾ. ʆʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʮʝ ʤʘʻ ʚ ʛʘʣʫʟʽ ʽʥʞʠʥʽʨʠʥʛʫ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʭ ʽ 
ʤʝʭʘʪʨʦʥʥʠʭ ʩʠʩʪʝʤ, ʜʝ ʻʜʥʽʩʪʴ ʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ, ʪʝʨʤʽʥʦʣʦʛʽʾ ʪʘ ʤʝʪʦʜʽʚ 
ʟʘʙʝʟʧʝʯʫʻ ʩʫʤʽʩʥʽʩʪʴ, ʥʘʜʽʡʥʽʩʪʴ ʽ ʙʝʟʧʝʯʥʽʩʪʴ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ. 

ʂʣʶʯʦʚʫ ʨʦʣʴ ʫ ʩʬʝʨʽ ʤʽʞʥʘʨʦʜʥʦʾ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʚʽʜʽʛʨʘʶʪʴ ʜʚʽ ʧʨʦ-
ʚʽʜʥʽ ʦʨʛʘʥʽʟʘʮʽʾ ð ʄʽʞʥʘʨʦʜʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʟʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ (ISO) ʪʘ ʄʽʞ-
ʥʘʨʦʜʥʘ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʘ ʢʦʤʽʩʽʷ (IEC). ʎʽ ʽʥʩʪʠʪʫʮʽʾ ʩʧʽʣʴʥʦ ʨʦʟʨʦʙʣʷʶʪʴ 



 

ʽ ʚʧʨʦʚʘʜʞʫʶʪʴ ʩʪʘʥʜʘʨʪʠ, ʷʢʽ ʥʘʙʫʚʘʶʪʴ ʯʠʥʥʦʩʪʽ ʫ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ 
ʩʚʽʪʫ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʛʘʨʤʦʥʽʟʘʮʽʶ ʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ, ʤʝʪʦʜʽʚ ʚʠʧʨʦʙʫʚʘʥʴ ʽ 
ʧʨʦʮʝʜʫʨ ʦʮʽʥʢʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʫ ʩʬʝʨʽ ʝʣʝʢʪʨʦʪʝʭʥʽʢʠ ʪʘ ʩʫʤʽʞʥʠʭ ʛʘʣʫʟʷʭ. 

ʆʢʨʽʤ ʙʘʟʦʚʠʭ ʦʨʛʘʥʽʚ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ, ʬʫʥʢʮʽʦʥʫʶʪʴ ʪʘʢʦʞ ʦʙôʻʜʥʘʥʽ 
ʪʝʭʥʽʯʥʽ ʢʦʤʽʪʝʪʠ (JTC ð Joint Technical Committees), ʷʢʽ ʦʙôʻʜʥʫʶʪʴ ʬʘʭʽ-
ʚʮʽʚ, ʝʢʩʧʝʨʪʽʚ ʽ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʽʟʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʜʣʷ ʩʧʽʣʴʥʦʾ ʨʦʟʨʦʙʢʠ 
ʢʦʤʧʣʝʢʩʥʠʭ ʩʪʘʥʜʘʨʪʽʚ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʩʧʨʠʷʻ ʫʟʛʦʜʞʝʥʥʶ ʤʽʞʛʘʣʫʟʝʚʠʭ ʚʠ-
ʤʦʛ, ʟʘʙʝʟʧʝʯʫʻ ʚʟʘʻʤʥʫ ʩʫʤʽʩʥʽʩʪʴ ʩʠʩʪʝʤ ʽ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʧʨʦ-
ʚʘʜʞʝʥʥʷ ʤʽʞʥʘʨʦʜʥʠʭ ʥʦʨʤ ʫ ʥʘʮʽʦʥʘʣʴʥʽ ʩʪʘʥʜʘʨʪʠ. 

ʋ ʜʽʷʣʴʥʦʩʪʽ ʤʽʞʥʘʨʦʜʥʠʭ ʦʨʛʘʥʽʚ ʟʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʥʘ-
ʮʽʦʥʘʣʴʥʽ ʫʩʪʘʥʦʚʠ ʟ ʨʽʟʥʠʭ ʧʨʦʤʠʩʣʦʚʦ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ, ʩʝʨʝʜ ʷʢʠʭ ð ʽ 
ʋʢʨʘʾʥʘ. ɰʭʥʷ ʩʧʽʚʧʨʘʮʷ ʟʘʙʝʟʧʝʯʫʻ ʫʯʘʩʪʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʛʣʦʙʘʣʴʥʠʭ ʩʪʘʥ-
ʜʘʨʪʽʚ, ʩʧʨʠʷʻ ʛʘʨʤʦʥʽʟʘʮʽʾ ʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ, ʧʽʜʚʠʱʝʥʥʶ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ 
ʪʘ ʟʤʽʮʥʝʥʥʶ ʪʝʭʥʽʯʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ ʤʽʞ ʜʝʨʞʘʚʘʤʠ. ʊʘʢʘ ʽʥʪʝʛʨʘʮʽʷ ʜʦ-
ʟʚʦʣʷʻ ʋʢʨʘʾʥʽ ʘʜʘʧʪʫʚʘʪʠ ʚʣʘʩʥʽ ʩʪʘʥʜʘʨʪʠ ʜʦ ʩʚʽʪʦʚʠʭ ʚʠʤʦʛ ʽ ʧʦʩʠʣʶ-
ʚʘʪʠ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʥʘ ʤʽʞʥʘʨʦʜʥʠʭ ʨʠʥʢʘʭ. 

ʉʪʘʥʜʘʨʪ ð ʮʝ ʥʦʨʤʘʪʠʚʥʠʡ ʜʦʢʫʤʝʥʪ, ʱʦ ʚʠʟʥʘʯʘʻ ʦʙʦʚôʷʟʢʦʚʽ ʘʙʦ 
ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʧʨʘʚʠʣʘ, ʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠ, ʧʘʨʘʤʝʪʨʠ ʯʠ ʢʨʠʪʝʨʽʾ, ʥʝʦʙʭʽʜʥʽ 
ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʩʪʘʙʽʣʴʥʦʾ ʷʢʦʩʪʽ, ʙʝʟʧʝʢʠ ʡ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫ ʧʝʚʥʽʡ ʩʬʝʨʽ 
ʜʽʷʣʴʥʦʩʪʽ. ɺʽʥ ʚʠʩʪʫʧʘʻ ʝʪʘʣʦʥʦʤ, ʥʘ ʷʢʠʡ ʩʧʠʨʘʶʪʴʩʷ ʧʽʜ ʯʘʩ ʧʨʦʻʢʪʫ-
ʚʘʥʥʷ, ʚʠʨʦʙʥʠʮʪʚʘ, ʚʠʧʨʦʙʫʚʘʥʴ ʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʨʦʜʫʢʮʽʾ, ʘ ʪʘʢʦʞ ʧʨʠ ʦʮʽ-
ʥʶʚʘʥʥʽ ʧʦʩʣʫʛ ʘʙʦ ʩʠʩʪʝʤ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʾʭʥʶ ʚʟʘʻʤʥʫ ʩʫʤʽʩʥʽʩʪʴ, ʥʘʜʽʡ-
ʥʽʩʪʴ ʽ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʠʤ ʥʦʨʤʘʤ. 

ʋ ʪʘʙʣʠʮʽ 4.1 ʥʘʚʝʜʝʥʦ ʧʝʨʝʣʽʢ ʦʩʥʦʚʥʠʭ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ, 
ʱʦ ʨʝʛʣʘʤʝʥʪʫʶʪʴ ʧʨʦʮʝʩʠ ʩʠʩʪʝʤʥʦʾ ʪʘ ʧʨʦʛʨʘʤʥʦʾ ʽʥʞʝʥʝʨʽʾ. ʎʽ ʜʦʢʫʤʝ-
ʥʪʠ ʚʠʟʥʘʯʘʶʪʴ ʩʪʨʫʢʪʫʨʫ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ, ʧʨʘʚʠʣʘ ʫʧ-
ʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ, ʢʦʥʬʽʛʫʨʘʮʽʻʶ, ʜʦʢʫʤʝʥʪʘʮʽʻʶ, ʘ ʪʘʢʦʞ ʚʠʤʦʛʠ ʜʦ ʟʘ-
ʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ, ʘʨʭʽʪʝʢʪʫʨʠ ʡ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʫʟʛʦʜʞʝʥʦʩʪʽ ʚ ʽʥʞʠʥʽʨʠʥ-
ʛʦʚʠʭ ʧʨʦʻʢʪʘʭ. 

 
ʊʘʙʣʠʮʷ 4.1 - ʆʩʥʦʚʥʽ ʤʽʞʥʘʨʦʜʥʽ ʩʪʘʥʜʘʨʪʠ ʟ ʩʠʩʪʝʤʥʦʛʦ ʽʥʞʠʥʽʨʠ-

ʥʛʫ  
ʐʠʬʨ ʩʪʘʥʜʘʨʪʫ  ʇʦʚʥʘ ʥʘʟʚʘ ʩʪʘʥʜʘʨʪʫ  

ISO/IEC/IEEE 

15288:2023  
ʉʠʩʪʝʤʥʘ ʽ ʧʨʦʛʨʘʤʥʘ ʽʥʞʝʥʝʨʽʷ - ʧʨʦʮʝʩʠ ʞʠʪʪʻʚʦʛʦ ʮʠ-

ʢʣʫ ʩʠʩʪʝʤʠ  
ISO/IEC/IEEE 

24765:2017  
ʉʠʩʪʝʤʥʘ ʽ ʧʨʦʛʨʘʤʥʘ ʽʥʞʝʥʝʨʽʷ - ʉʣʦʚʥʠʢ ʩʠʩʪʝʤ ʽ ʧʨʦ-

ʛʨʘʤʥʦʾ ʽʥʞʝʥʝʨʽʾ  
ISO/IEC/IEEE 

42010:2022  
ʉʠʩʪʝʤʥʘ ʽ ʧʨʦʛʨʘʤʥʘ ʽʥʞʝʥʝʨʽʷ - ʦʧʠʩ ʘʨʭʽʪʝʢʪʫʨʠ  

ISO/IEC 24748- 
4:2016//IEEE 1220  

ʋʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʦʤ ʩʠʩʪʝʤʥʦʾ ʽʥʞʝʥʝʨʽʾ  

ISO/IEC/IEEE 

29148:2018  
ʈʦʟʨʦʙʢʘ ʩʠʩʪʝʤ ʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ - ʨʦʟʨʦʙʢʘ 

ʚʠʤʦʛ  
ISO/IEC/IEEE 

16085:2021  
ʉʠʩʪʝʤʥʘ ʽ ʧʨʦʛʨʘʤʥʘ ʽʥʞʝʥʝʨʽʷ - ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ  



 

ISO/IEC/IEEE 15939  ʉʠʩʪʝʤʥʘ ʽ ʧʨʦʛʨʘʤʥʘ ʽʥʞʝʥʝʨʽʷ - ʧʨʦʮʝʩ ʚʠʤʽʨʶʚʘʥʥʷ  
ISO/IEC/IEEE 16326  ʉʠʩʪʝʤʥʘ ʽ ʧʨʦʛʨʘʤʥʘ ʽʥʞʝʥʝʨʽʷ - ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʻʢʪʘʤʠ  

prEN9277  ʋʧʨʘʚʣʽʥʥʷ ʧʨʦʛʨʘʤʘʤʠ - ʇʦʩʽʙʥʠʢ ʟ ʫʧʨʘʚʣʽʥʥʷ ʩʠʩʪʝʤ-

ʥʦʶ ʽʥʞʝʥʝʨʽʻʶ  
EIA 632  ʇʨʦʻʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ  

ISO 9001:2015  ʉʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ - ʚʠʤʦʛʠ  
EIA-649-B  ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʟʛʦʜʞʝʥʠʡ ʩʪʘʥʜʘʨʪ ʢʝʨʫʚʘʥʥʷ ʢʦʥʬʽʛʫ-

ʨʘʮʽʻʶ  
ISO/IEC/IEEE TR 

24748-1  
ʉʠʩʪʝʤʥʘ ʽ ʧʨʦʛʨʘʤʥʘ ʽʥʞʝʥʝʨʽʷ. ʇʨʦʮʝʩʠ ʞʠʪʪʻʚʦʛʦ ʮʠ-

ʢʣʫ ʩʠʩʪʝʤʠ  
ISO/IEC/IEEE TR 

24748-2  
ʉʠʩʪʝʤʥʘ ʽ ʧʨʦʛʨʘʤʥʘ ʽʥʞʝʥʝʨʽʷ. ʋʧʨʘʚʣʽʥʥʷ ʞʠʪʪʻʚʠʤ 

ʮʠʢʣʦʤ. ʏʘʩʪʠʥʘ 2: ʈʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ISO/IEC/IEEE 15288 (ʇʨʦʮʝʩʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʩʠʩʪʝʤʠ)  
ISO/IEC/IEEE CD 

24748-4  
ʉʠʩʪʝʤʥʘ  ʽʥʞʝʥʝʨʽʷ  ʧʨʦʛʨʘʤʥʦʛʦ  ʟʘʙʝʟʧʝʯʝʥʥʷ  -  
ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʦʤ ʩʠʩʪʝʤʥʦʾ ʽʥʞʝʥʝ-

ʨʽʾ  
ISO/IEC DTR 16337  ɼʦʚʽʜʥʠʢ ʟ ʩʠʩʪʝʤʥʦʛʦ ʽʥʞʠʥʽʨʠʥʛʫ  

ISO/IEC/IEEE 

15289:2019  
ʉʠʩʪʝʤʥʘ ʽ ʧʨʦʛʨʘʤʥʘ ʽʥʞʝʥʝʨʽʷ.  
ɿʤʽʩʪ  ʽʥʬʦʨʤʘʮʽʡʥʠʭ  ʝʣʝʤʝʥʪʽʚ  ʞʠʪʪʻʚʦʛʦ  ʮʠʢʣʫ  
(ʜʦʢʫʤʝʥʪʘʮʽʷ)  

ISO/IEC/IEEE 

150261:2019  
ʉʠʩʪʝʤʥʘ ʽ ʧʨʦʛʨʘʤʥʘ ʽʥʞʝʥʝʨʽʷ. ɻʘʨʘʥʪʽʷ ʩʠʩʪʝʤ ʽ ʧʨʦ-

ʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʏʘʩʪʠʥʘ 1: ʆʩʥʦʚʥʽ ʧʦʥʷʪʪʷ ʪʘ 

ʚʠʟʥʘʯʝʥʥʷ  
ISO/IEC/IEEE 

150262:2022  
ʉʠʩʪʝʤʥʘ ʽ ʧʨʦʛʨʘʤʥʘ ʽʥʞʝʥʝʨʽʷ. ɻʘʨʘʥʪʽʷ ʩʠʩʪʝʤ ʽ ʧʨʦ-

ʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʏʘʩʪʠʥʘ 2: ɻʘʨʘʥʪʽʡʥʠʡ ʚʠʧʘʜʦʢ  
ISO/IEC/IEEE 

150263:2023  
ʉʠʩʪʝʤʥʘ ʽ ʧʨʦʛʨʘʤʥʘ ʽʥʞʝʥʝʨʽʷ. ɻʘʨʘʥʪʽʷ ʩʠʩʪʝʤ ʽ ʧʨʦ-

ʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʏʘʩʪʠʥʘ 3: ʈʽʚʥʽ ʮʽʣʽʩʥʦʩʪʽ ʩʠʩ-

ʪʝʤʠ  
ISO/IEC/IEEE 

150264:2021  
ʉʠʩʪʝʤʥʘ ʽ ʧʨʦʛʨʘʤʥʘ ʽʥʞʝʥʝʨʽʷ. ɻʘʨʘʥʪʽʷ ʩʠʩʪʝʤ ʽ ʧʨʦ-

ʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʏʘʩʪʠʥʘ 4: ɻʘʨʘʥʪʽʷ ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ  
ISO 10303-233:2012  ʉʪʘʥʜʘʨʪ ʦʙʤʽʥʫ ʜʘʥʠʤʠ ʩʠʩʪʝʤʥʦʛʦ ʽʥʞʠʥʽʨʠʥʛʫ  

ISO 31000:2018  ʋʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ  
IEC 31010:2019  ʋʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ. ʄʝʪʦʜʠ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ  

ISO 19439:2006  ɯʥʪʝʛʨʘʮʽʷ  ʧʽʜʧʨʠʻʤʩʪʚʘ.  ʉʪʨʫʢʪʫʨʘ  ʤʦʜʝʣʶʚʘʥʥʷ  
ʧʽʜʧʨʠʻʤʩʪʚʘ  

ISO 15704:2019  ʄʦʜʝʣʶʚʘʥʥʷ ʪʘ ʘʨʭʽʪʝʢʪʫʨʘ ʧʽʜʧʨʠʻʤʩʪʚʘ  
ɺʠʤʦʛʠ ʜʦ ʘʨʭʽʪʝʢʪʫʨʠ ʪʘ ʤʝʪʦʜʦʣʦʛʽʾ, ʱʦ ʦʨʽʻʥʪʫʶʪʴʩʷ 

ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʦ.  
EIA 748  ʉʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʦʪʨʠʤʘʥʦʶ ʚʘʨʪʽʩʪʶ  

  

ʅʘ ʨʠʩʫʥʢʫ 4.1 ʧʦʜʘʥʦ ʧʦʨʽʚʥʷʣʴʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʢʣʶʯʦʚʠʭ ʤʽʞʥʘ-
ʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʩʠʩʪʝʤʥʦʾ ʽʥʞʝʥʝʨʽʾ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʩʪʫʧʽʥʴ ʾʭ ʜʝʪʘʣʽʟʘ-
ʮʽʾ ʪʘ ʦʭʦʧʣʝʥʥʷ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʩʠʩʪʝʤʠ. ʊʘʢʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ʜʦʟʚʦ-
ʣʷʻ ʦʮʽʥʠʪʠ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʦʢʨʝʤʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ, ʚʠʟʥʘʯʠʪʠ ʾʭʥʶ 



 

ʩʬʝʨʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ ʨʦʣʴ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʽʥ-
ʞʝʥʝʨʥʠʤʠ ʧʨʦʮʝʩʘʤʠ..  

 
ʈʠʩʫʥʦʢ  4.1- ʐʠʨʦʪʘ ʪʘ ʨʽʚʝʥʴ ʜʝʪʘʣʽʟʘʮʽʾ ʢʣʶʯʦʚʠʭ ʩʪʘʥʜʘʨʪʽʚ ʩʠʩʪʝʤ-

ʥʦʾ ʽʥʞʝʥʝʨʽʾ  
  

ʆʩʥʦʚʥʘ ʤʝʪʘ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʚ ʋʢʨʘʾʥʽ ʧʦʣʷʛʘʻ ʫ ʩʪʚʦʨʝʥʥʽ ʻʜʠʥʦʾ 
ʩʠʩʪʝʤʠ ʥʦʨʤ ʽ ʚʠʤʦʛ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʜʽʡʥʽʩʪʴ, ʙʝʟʧʝʢʫ ʪʘ ʝʬʝʢʪʠʚ-
ʥʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, ʧʨʦʮʝʩʽʚ ʽ ʧʦʩʣʫʛ. 

ɼʦ ʢʣʶʯʦʚʠʭ ʟʘʚʜʘʥʴ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʥʘʣʝʞʘʪʴ: 

- ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʾʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʤʫ ʧʨʠʟ-
ʥʘʯʝʥʥʶ; 

- ʫʧʨʘʚʣʽʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʫʤʽʩʥʦʩʪʽ ʡ ʚʟʘʻʤʦ-
ʟʘʤʽʥʥʦʩʪʽ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ; 

- ʨʘʮʽʦʥʘʣʽʟʘʮʽʷ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘ ʦʩʥʦʚʽ ʫʥʽʬʽʢʦʚʘʥʠʭ ʧʨʘʚʠʣ, 
ʧʨʦʮʝʜʫʨ ʽ ʤʝʪʦʜʠʢ; 

- ʦʭʦʨʦʥʘ ʞʠʪʪʷ, ʟʜʦʨʦʚôʷ ʪʘ ʧʨʘʚ ʩʧʦʞʠʚʘʯʽʚ; 

- ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʧʨʘʮʽ ʡ ʝʢʦʣʦʛʽʯʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ; 

- ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʝʥʝʨʛʝʪʠʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ; 

- ʫʩʫʥʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʙʘʨôʻʨʽʚ ʫ ʤʽʞʥʘʨʦʜʥʽʡ ʪʦʨʛʽʚʣʽ, ʩʧʨʠʷʥʥʷ ʽʥ-
ʪʝʛʨʘʮʽʾ ʋʢʨʘʾʥʠ ʜʦ ʩʚʽʪʦʚʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʧʨʦʩʪʦʨʫ ʪʘ ʧʽʜʚʠʱʝʥʥʶ ʢʦʥʢʫ-
ʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʚʽʪʯʠʟʥʷʥʦʾ ʧʨʦʜʫʢʮʽʾ. 

 

ʉʠʩʪʝʤʫ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʚ ʋʢʨʘʾʥʽ ʬʦʨʤʫʶʪʴ ʜʝʢʽʣʴʢʘ ʢʣʶʯʦʚʠʭ ʦʨʛʘ-
ʥʽʟʘʮʽʡʥʠʭ ʩʪʨʫʢʪʫʨ: 

- ʅʘʮʽʦʥʘʣʴʥʠʡ ʦʨʛʘʥ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʋʢʨʘʾʥʠ ð ɼʇ çʋʢʨʅɼʅʎè, 
ʷʢʠʡ ʻ ʛʦʣʦʚʥʦʶ ʫʩʪʘʥʦʚʦʶ, ʱʦ ʢʦʦʨʜʠʥʫʻ ʜʽʷʣʴʥʽʩʪʴ ʫ ʩʬʝʨʽ ʩʪʘʥʜʘʨʪʠ-
ʟʘʮʽʾ. ʁʦʛʦ ʬʫʥʢʮʽʾ ʚʢʣʶʯʘʶʪʴ ʨʦʟʨʦʙʣʝʥʥʷ, ʟʘʪʚʝʨʜʞʝʥʥʷ, ʚʧʨʦʚʘʜʞʝʥʥʷ 
ʪʘ ʦʬʽʮʽʡʥʝ ʦʧʨʠʣʶʜʥʝʥʥʷ ʥʘʮʽʦʥʘʣʴʥʠʭ ʩʪʘʥʜʘʨʪʽʚ (ɼʉʊʋ). 

- ʄʽʥʽʩʪʝʨʩʪʚʘ ʪʘ ʜʝʨʞʘʚʥʽ ʩʣʫʞʙʠ, ʟʦʢʨʝʤʘ ʄʽʥʽʩʪʝʨʩʪʚʦ ʝʢʦʥʦ-
ʤʽʢʠ ʋʢʨʘʾʥʠ, ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʬʦʨʤʫʚʘʥʥʷ ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ ʫ ʛʘʣʫʟʽ ʩʪʘ-
ʥʜʘʨʪʠʟʘʮʽʾ, ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʩʝʨʪʠʬʽʢʘʮʽʾ ʧʨʦʜʫʢʮʽʾ. 

- ʊʝʭʥʽʯʥʽ ʢʦʤʽʪʝʪʠ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ (ʊʂ) ð ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʝʢʩʧʝʨ-
ʪʥʽ ʦʨʛʘʥʠ, ʱʦ ʨʦʟʨʦʙʣʷʶʪʴ ʩʪʘʥʜʘʨʪʠ ʜʣʷ ʦʢʨʝʤʠʭ ʛʘʣʫʟʝʡ ʝʢʦʥʦʤʽʢʠ. ɺ 



 

ʋʢʨʘʾʥʽ ʜʽʻ ʧʦʥʘʜ 200 ʪʘʢʠʭ ʢʦʤʽʪʝʪʽʚ, ʷʢʽ ʦʭʦʧʣʶʶʪʴ ʩʬʝʨʠ ʝʥʝʨʛʝʪʠʢʠ, 
ʪʨʘʥʩʧʦʨʪʫ, ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, ʙʫʜʽʚʥʠʮʪʚʘ, ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ 
ʽʥʰʽ ʥʘʧʨʷʤʠ ʜʽʷʣʴʥʦʩʪʽ. 

ʊʠʧʠ ʩʪʘʥʜʘʨʪʽʚ ʚ ʋʢʨʘʾʥʽ: 

- ɼʝʨʞʘʚʥʽ ʩʪʘʥʜʘʨʪʠ ʋʢʨʘʾʥʠ (ɼʉʊʋ) - ʥʘʮʽʦʥʘʣʴʥʽ ʩʪʘʥʜʘʨʪʠ, 
ʱʦ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʜʣʷ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ ʝʢʦʥʦʤʽʢʠ. 

- ʄʽʞʜʝʨʞʘʚʥʽ ʩʪʘʥʜʘʨʪʠ (ɻʆʉʊ). ʋʢʨʘʾʥʘ ʧʨʦʜʦʚʞʫʻ ʚʠʢʦʨʠʩʪʦ-
ʚʫʚʘʪʠ ʜʝʷʢʽ ʤʽʞʜʝʨʞʘʚʥʽ ʩʪʘʥʜʘʨʪʠ, ʩʧʽʣʴʥʽ ʜʣʷ ʢʨʘʾʥ ʢʦʣʠʰʥʴʦʛʦ ʉʈʉʈ, 
ʧʨʦʪʝ ʧʦʩʪʫʧʦʚʦ ʟʘʤʽʥʶʻ ʾʭ ʥʘʮʽʦʥʘʣʴʥʠʤʠ ʯʠ ʤʽʞʥʘʨʦʜʥʠʤʠ ʩʪʘʥʜʘʨ-
ʪʘʤʠ. 

- ʊʝʭʥʽʯʥʽ ʫʤʦʚʠ (ʊʋ). ʎʝ ʩʪʘʥʜʘʨʪʠ, ʱʦ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʙʝʟʧʦʩʝ-
ʨʝʜʥʴʦ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʜʣʷ ʩʚʦʻʾ ʧʨʦʜʫʢʮʽʾ, ʽ ʤʘʶʪʴ ʙʽʣʴʰ ʚʫʟʴʢʠʡ ʭʘʨʘʢ-
ʪʝʨ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

 
ɯʥʞʠʥʽʨʠʥʛʦʚʘ ʜʽʷʣʴʥʽʩʪʴ ʚʢʣʶʯʘʻ ʧʦʚʥʠʡ ʮʠʢʣ ʨʦʙʽʪ ð ʚʽʜ ʧʨʦʻʢʪʫ-

ʚʘʥʥʷ ʡ ʧʣʘʥʫʚʘʥʥʷ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ, ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʪʝʭʥʽʯʥʦʛʦ ʩʫʧʨʦ-
ʚʦʜʫ ʽʥʞʝʥʝʨʥʠʭ ʩʠʩʪʝʤ ʽ ʢʦʤʧʣʝʢʩʽʚ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʪʘʥʜʘʨʪʽʚ ʫ ʮʽʡ ʩʬʝʨʽ 
ʟʘʙʝʟʧʝʯʫʻ ʫʥʽʬʽʢʘʮʽʶ ʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ, ʫʟʛʦʜʞʝʥʽʩʪʴ ʧʨʦʮʝʜʫʨ ʧʨʦʻʢʪʫ-
ʚʘʥʥʷ ʪʘ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ, ʧʽʜʚʠʱʫʻ ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʽ 
ʩʧʨʠʷʻ ʨʘʮʽʦʥʘʣʴʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʤʘʪʝʨʽʘʣʴʥʠʭ, ʝʥʝʨʛʝʪʠʯʥʠʭ ʪʘ ʪʨʫ-
ʜʦʚʠʭ ʨʝʩʫʨʩʽʚ. 

  
ʆʜʥʠʤʠ ʽʟ ʢʣʶʯʦʚʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʱʦ ʚʠʟʥʘʯʘʻ ʚʠʤʦʛʠ 

ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʽʥʞʠʥʽʨʠʥʛʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʻ: 

- ɼʉʊʋ EN ISO 9001 çʉʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ. ɺʠʤʦʛʠè, ʛʘʨ-
ʤʦʥʽʟʦʚʘʥʠʡ ʽʟ ʤʽʞʥʘʨʦʜʥʠʤ ʩʪʘʥʜʘʨʪʦʤ ISO 9001:2015. 

- ʎʝʡ ʩʪʘʥʜʘʨʪ ʨʝʛʣʘʤʝʥʪʫʻ ʧʨʠʥʮʠʧʠ ʧʦʙʫʜʦʚʠ ʩʠʩʪʝʤʠ ʫʧʨʘʚ-
ʣʽʥʥʷ ʷʢʽʩʪʶ (ʉʋʗ), ʟʦʢʨʝʤʘ ʦʨʽʻʥʪʘʮʽʶ ʥʘ ʩʧʦʞʠʚʘʯʘ, ʣʽʜʝʨʩʪʚʦ ʢʝʨʽʚʥʠ-
ʮʪʚʘ, ʟʘʣʫʯʝʥʥʷ ʧʝʨʩʦʥʘʣʫ, ʧʨʦʮʝʩʥʠʡ ʽ ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʦʜʠ, ʧʦʩʪʽʡʥʝ ʚʜʦ-
ʩʢʦʥʘʣʝʥʥʷ ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ ʜʦʩʪʦʚʽʨʥʠʭ ʜʘʥʠʭ. 

ʋ ʩʬʝʨʽ ʽʥʞʠʥʽʨʠʥʛʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ISO 9001 ʩʧʨʠʷʻ: 

¶ ʟʘʙʝʟʧʝʯʝʥʥʶ ʩʪʘʙʽʣʴʥʦʾ ʷʢʦʩʪʽ ʧʨʦʻʢʪʥʠʭ ʽ ʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ; 

¶ ʩʪʚʦʨʝʥʥʶ ʧʨʦʟʦʨʦʾ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ 
ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʫ ð ʚʽʜ ʨʦʟʨʦʙʢʠ ʜʦ ʚʚʝʜʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ; 

¶ ʧʽʜʚʠʱʝʥʥʶ ʜʦʚʽʨʠ ʟʘʤʦʚʥʠʢʽʚ, ʽʥʚʝʩʪʦʨʽʚ ʽ ʧʘʨʪʥʝʨʽʚ ʟʘʚʜʷʢʠ 
ʥʘʷʚʥʦʩʪʽ ʩʝʨʪʠʬʽʢʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʤʝʥʝʜʞʤʝʥʪʫ ʷʢʦʩʪʽ. 

- ɼʉʊʋ EN ISO 14001 çʉʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. ɺʠʤʦʛʠ 
ʪʘ ʥʘʩʪʘʥʦʚʠ ʱʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷè ʚʠʟʥʘʯʘʻ ʧʨʠʥʮʠʧʠ ʩʪʚʦʨʝʥʥʷ ʪʘ ʚʧʨʦ-
ʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ (ʉɽʋ) ʚ ʦʨʛʘʥʽʟʘʮʽʷʭ. ʁʦʛʦ 
ʤʝʪʦʶ ʻ ʤʽʥʽʤʽʟʘʮʽʷ ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ ʚʠʨʦʙʥʠʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʥʘʚʢʦʣʠ-
ʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʰʣʷʭʦʤ ʩʠʩʪʝʤʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʠʤʠ ʘʩʧʝʢʪʘʤʠ. 

ɼʣʷ ʽʥʞʠʥʽʨʠʥʛʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʴʦʛʦ ʩʪʘʥʜʘʨʪʫ ʧʝ-
ʨʝʜʙʘʯʘʻ: 



 

¶ ʩʢʦʨʦʯʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ ʧʽʜ ʯʘʩ 
ʧʨʦʻʢʪʫʚʘʥʥʷ, ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʝʭʥʽʯʥʠʭ ʦʙôʻʢʪʽʚ; 

¶ ʽʜʝʥʪʠʬʽʢʘʮʽʶ, ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʢʦʥʪʨʦʣʴ ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ, 
ʧʦʚôʷʟʘʥʠʭ ʽʟ ʨʝʘʣʽʟʘʮʽʻʶ ʽʥʞʝʥʝʨʥʠʭ ʨʽʰʝʥʴ; 

¶ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʠʭ ʽ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ 
ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʩʧʨʠʷʶʪʴ ʟʥʠʞʝʥʥʶ ʚʠʢʠʜʽʚ ʽ ʧʦʢʨʘʱʝʥʥʶ ʝʢʦʣʦʛʽʯʥʦʾ 
ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

- ɼʉʊʋ EN ISO 45001 çʉʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ ʟʜʦʨʦʚôʷ 
ʪʘ ʙʝʟʧʝʢʦʶ ʧʨʘʮʽè ʚʩʪʘʥʦʚʣʶʻ ʚʠʤʦʛʠ ʜʦ ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ 
ʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ, ʦʨʽʻʥʪʦʚʘʥʦʾ ʥʘ ʧʦʧʝʨʝʜʞʝʥʥʷ ʚʠʨʦʙʥʠʯʦʛʦ 
ʪʨʘʚʤʘʪʠʟʤʫ ʪʘ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

ɼʣʷ ʽʥʞʠʥʽʨʠʥʛʦʚʠʭ ʢʦʤʧʘʥʽʡ ʜʦʪʨʠʤʘʥʥʷ ʧʦʣʦʞʝʥʴ ʮʴʦʛʦ ʩʪʘʥʜʘʨʪʫ 
ʧʝʨʝʜʙʘʯʘʻ: 

¶ ʽʜʝʥʪʠʬʽʢʘʮʽʶ, ʦʮʽʥʢʫ ʪʘ ʢʦʥʪʨʦʣʴ ʨʠʟʠʢʽʚ, ʧʦʚôʷʟʘʥʠʭ ʽʟ 
ʚʠʢʦʥʘʥʥʷʤ ʨʦʙʽʪ ʧʽʜʚʠʱʝʥʦʾ ʥʝʙʝʟʧʝʢʠ, ʟʦʢʨʝʤʘ ʥʘ ʙʫʜʽʚʝʣʴʥʠʭ ʽ 
ʤʦʥʪʘʞʥʠʭ ʤʘʡʜʘʥʯʠʢʘʭ; 

¶ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʝʚʝʥʪʠʚʥʠʭ ʟʘʭʦʜʽʚ ʽ ʧʨʦʛʨʘʤ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ 
ʚʠʨʦʙʥʠʯʠʭ ʪʨʘʚʤ ʽ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ; 

¶ ʬʦʨʤʫʚʘʥʥʷ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʢʫʣʴʪʫʨʠ ʙʝʟʧʝʢʠ, ʱʦ ʦʭʦʧʣʶʻ ʷʢ 
ʰʪʘʪʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʪʘʢ ʽ ʧʽʜʨʷʜʥʽ ʦʨʛʘʥʽʟʘʮʽʾ, ʟʘʣʫʯʝʥʽ ʜʦ ʨʝʘʣʽʟʘʮʽʾ 
ʽʥʞʝʥʝʨʥʠʭ ʧʨʦʻʢʪʽʚ. 

- ɼʉʊʋ EN ISO 55000 çʋʧʨʘʚʣʽʥʥʷ ʘʢʪʠʚʘʤʠè ʨʝʛʣʘʤʝʥʪʫʻ ʧʨʠʥ-
ʮʠʧʠ ʡ ʚʠʤʦʛʠ ʜʦ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʬʽʟʠʯʥʠʤʠ ʘʢʪʠʚʘʤʠ ʧʽʜʧʨʠʻʤ-
ʩʪʚʘ ð ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ, ʦʙʣʘʜʥʘʥʥʷʤ, ʤʘʰʠʥʘʤʠ ʪʘ ʽʥʰʠʤʠ ʪʝʭʥʽʯʥʠʤʠ 
ʩʠʩʪʝʤʘʤʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʩʪʘʥʜʘʨʪʫ ʚ ʽʥʞʠʥʽʨʠʥʛʦʚʽʡ ʧʨʘʢʪʠʮʽ ʜʦʟʚʦʣʷʻ: 

¶ ʟʘʙʝʟʧʝʯʠʪʠ ʨʘʮʽʦʥʘʣʴʥʝ ʫʧʨʘʚʣʽʥʥʷ ʧʦʚʥʠʤ ʞʠʪʪʻʚʠʤ ʮʠʢʣʦʤ 
ʘʢʪʠʚʽʚ ð ʚʽʜ ʧʨʦʻʢʪʫʚʘʥʥʷ ʡ ʧʨʠʜʙʘʥʥʷ ʜʦ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʫʪʠʣʽʟʘʮʽʾ; 

¶ ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʪʨʘʪʠ, ʧʦʚôʷʟʘʥʽ ʟ ʪʝʭʥʽʯʥʠʤ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷʤ, 
ʤʦʜʝʨʥʽʟʘʮʽʻʶ ʪʘ ʟʘʤʽʥʦʶ ʦʙʣʘʜʥʘʥʥʷ; 

¶ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ, 
ʧʨʦʜʦʚʞʠʪʠ ʪʝʨʤʽʥ ʾʭʥʴʦʾ ʩʣʫʞʙʠ ʡ ʤʽʥʽʤʽʟʫʚʘʪʠ ʨʠʟʠʢʠ ʚʽʜʤʦʚ ʫ 
ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʘʭ. 

- ʉʝʨʽʷ ʩʪʘʥʜʘʨʪʽʚ ɼʉʊʋ ISO/IEC/IEEE 15288:2016 çɯʥʞʝʥʝʨʽʷ 
ʩʠʩʪʝʤ ʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷè ʚʠʟʥʘʯʘʻ ʢʦʤʧʣʝʢʩ ʧʨʦʮʝʩʽʚ, ʤʝʪʦʜʽʚ 
ʽ ʧʨʦʮʝʜʫʨ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʩʪʚʦʨʝʥʥʽ, ʨʦʟʚʠʪʢʫ ʡ ʫʧʨʘʚʣʽʥʥʽ ʞʠʪ-
ʪʻʚʠʤ ʮʠʢʣʦʤ ʩʢʣʘʜʥʠʭ ʪʝʭʥʽʯʥʠʭ ʽ ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʠʭ ʩʠʩʪʝʤ. 

ɼʣʷ ʽʥʞʠʥʽʨʠʥʛʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʜʦʪʨʠʤʘʥʥʷ ʮʴʦʛʦ ʩʪʘʥʜʘʨʪʫ ʟʘʙʝʟ-
ʧʝʯʫʻ: 

¶ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʻʢʪʘʤʠ ʥʘ 
ʚʩʽʭ ʝʪʘʧʘʭ ð ʚʽʜ ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʮʝʧʮʽʾ ʜʦ ʫʪʠʣʽʟʘʮʽʾ ʩʠʩʪʝʤʠ; 

¶ ʫʥʽʬʽʢʘʮʽʶ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʧʽʜʨʦʟʜʽʣʘʤʠ, ʱʦ ʟʘʡʤʘʶʪʴʩʷ 
ʧʨʦʻʢʪʫʚʘʥʥʷʤ, ʨʦʟʨʦʙʣʝʥʥʷʤ, ʪʝʩʪʫʚʘʥʥʷʤ ʽ ʩʫʧʨʦʚʦʜʦʤ ʽʥʞʝʥʝʨʥʠʭ 
ʨʽʰʝʥʴ; 



 

¶ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʨʦʟʨʦʙʣʝʥʥʷ ʩʢʣʘʜʥʠʭ 
ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʭ ʩʠʩʪʝʤ, ʟʤʝʥʰʝʥʥʷ ʨʠʟʠʢʽʚ ʧʦʤʠʣʦʢ ʽ ʧʦʢʨʘʱʝʥʥʷ 
ʢʝʨʦʚʘʥʦʩʪʽ ʪʝʭʥʽʯʥʠʭ ʧʨʦʻʢʪʽʚ. 

- ɼʉʊʋ-ʅ ɹ ɸ.3.1-19 ð ʥʘʮʽʦʥʘʣʴʥʠʡ ʥʦʨʤʘʪʠʚʥʠʡ ʜʦʢʫʤʝʥʪ, ʱʦ 
ʚʠʟʥʘʯʘʻ ʚʠʤʦʛʠ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʙʫʜʽʚʝʣʴʥʦ-ʤʦʥʪʘʞʥʠʭ ʨʦʙʽʪ. 
ʉʪʘʥʜʘʨʪ ʨʝʛʣʘʤʝʥʪʫʻ ʧʦʨʷʜʦʢ ʧʽʜʛʦʪʦʚʢʠ, ʧʨʦʚʝʜʝʥʥʷ ʡ ʢʦʥʪʨʦʣʶ ʙʫʜʽ-
ʚʝʣʴʥʠʭ ʧʨʦʮʝʩʽʚ, ʚʩʪʘʥʦʚʣʶʻ ʧʨʘʚʠʣʘ ʙʝʟʧʝʯʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ, ʚʠ-
ʤʦʛʠ ʜʦ ʷʢʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ ʽ ʢʦʥʩʪʨʫʢʮʽʡ, ʘ ʪʘʢʦʞ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʚʠʨʦʙʥʠʯʠʭ 
ʨʝʩʫʨʩʽʚ ʧʽʜ ʯʘʩ ʨʝʘʣʽʟʘʮʽʾ ʽʥʞʠʥʽʨʠʥʛʦʚʠʭ ʧʨʦʻʢʪʽʚ. ʁʦʛʦ ʜʦʪʨʠʤʘʥʥʷ ʟʘ-
ʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʫʜʽʚʥʠʮʪʚʘ, ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʨʦʻʢʪʽʚ ʪʝʭʥʽʯʥʠʤ ʥʦʨ-
ʤʘʤ ʽ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʙʝʟʧʝʢʠ ʥʘ ʚʠʨʦʙʥʠʯʠʭ ʤʘʡʜʘʥʯʠʢʘʭ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʪʘʥʜʘʨʪʽʚ ʫ ʩʬʝʨʽ ʽʥʞʠʥʽʨʠʥʛʫ ʻ ʢʣʶʯʦʚʠʤ ʯʠʥʥʠʢʦʤ 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʷʢʦʩʪʽ, 
ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʥʘʜʽʡʥʦʩʪʽ. ʉʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʜʦ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ 
ʩʧʨʠʷʻ ʚʧʨʦʚʘʜʞʝʥʥʶ ʫʥʽʬʽʢʦʚʘʥʠʭ ʧʨʦʮʝʜʫʨ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʻʢʪʘʤʠ, ʱʦ 
ʜʦʟʚʦʣʷʻ ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʠʨʦʙʥʠʯʽ ʨʠʟʠʢʠ, ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʝʘʣʽʟʘ-
ʮʽʾ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ ʽ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʙʽʣʴʥʠʡ ʨʽʚʝʥʴ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞ-
ʥʦʩʪʽ ʽʥʞʠʥʽʨʠʥʛʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʥʘ ʚʥʫʪʨʽʰʥʴʦʤʫ ʪʘ ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʠʥ-
ʢʘʭ.  

 
ʉʝʨʪʠʬʽʢʘʮʽʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ð ʮʝ ʦʬʽʮʽʡʥʘ ʧʨʦʮʝʜʫʨʘ ʦʮʽʥʶʚʘʥʥʷ, 

ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, ʧʦʩʣʫʛ ʘʙʦ ʩʠʩʪʝʤ ʚʠʤʦʛʘʤ ʪʝʭʥʽ-
ʯʥʠʭ ʨʝʛʣʘʤʝʥʪʽʚ, ʧʦʣʦʞʝʥʥʷʤ ʩʪʘʥʜʘʨʪʽʚ ʯʠ ʫʤʦʚʘʤ ʜʦʛʦʚʦʨʽʚ. 

ʇʽʜ ʯʘʩ ʩʝʨʪʠʬʽʢʘʮʽʾ ʧʨʦʚʦʜʠʪʴʩʷ ʢʦʤʧʣʝʢʩʥʘ ʧʝʨʝʚʽʨʢʘ ʪʝʭʥʽʯʥʠʭ ʽ 
ʷʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙôʻʢʪʘ ʦʮʽʥʶʚʘʥʥʷ, ʟʦʢʨʝʤʘ ʧʦʢʘʟʥʠʢʽʚ ʙʝʟʧʝʢʠ, 
ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ, ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʩʫʤʽʩʥʦʩʪʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʥʘʜʽʡ-
ʥʦʩʪʽ. 

ʉʝʨʪʠʬʽʢʘʮʽʡʥʽ ʧʨʦʮʝʜʫʨʠ ʟʜʽʡʩʥʶʶʪʴʩʷ ʥʝʟʘʣʝʞʥʠʤʠ, ʘʢʨʝʜʠʪʦʚʘ-
ʥʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ, ʷʢʽ ʤʘʶʪʴ ʧʽʜʪʚʝʨʜʞʝʥʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʫ ʚʽʜʧʦʚʽʜʥʽʡ 
ʛʘʣʫʟʽ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʝʨʝʚʽʨʢʠ ʚʠʜʘʻʪʴʩʷ ʩʝʨʪʠʬʽʢʘʪ ʘʙʦ ʜʝʢʣʘʨʘʮʽʷ 
ʚʽʜʧʦʚʽʜʥʦʩʪʽ, ʱʦ ʟʘʩʚʽʜʯʫʻ ʜʦʪʨʠʤʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʦʨʤ ʽ ʧʨʘʚʠʣ. 

ʉʝʨʪʠʬʽʢʘʮʽʷ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʩʠʩʪʝʤʠ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶ-
ʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʛʘʨʘʥʪʫʻ ʙʝʟʧʝʢʫ ʧʨʦʜʫʢʮʽʾ, ʧʽʜʚʠʱʫʻ ʜʦʚʽʨʫ ʤʽʞ ʚʠʨʦʙʥʠ-
ʢʘʤʠ, ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ ʡ ʩʧʦʞʠʚʘʯʘʤʠ, ʘ ʪʘʢʦʞ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʢʦʥʢʫʨʝ-
ʥʪʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʆʨʛʘʥʠ ʟ ʩʝʨʪʠʬʽʢʘʮʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʷʢ ʶʨʠʜʠʯʥʠʤʠ ʦʩʦʙʘʤʠ, ʪʘʢ ʽ ʬʽ-
ʟʠʯʥʠʤʠ ʧʽʜʧʨʠʻʤʮʷʤʠ, ʷʢʽ ʦʪʨʠʤʘʣʠ ʜʝʨʞʘʚʥʫ ʘʢʨʝʜʠʪʘʮʽʶ ʥʘ ʧʨʘʚʦ ʧʨʦ-
ʚʝʜʝʥʥʷ ʨʦʙʽʪ ʽʟ ʩʝʨʪʠʬʽʢʘʮʽʾ. 

ʊʝʭʥʽʯʥʠʡ ʨʝʛʣʘʤʝʥʪ ð ʮʝ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʡ ʜʦʢʫʤʝʥʪ, ʫʭʚʘʣʝ-
ʥʠʡ ʥʘ ʤʽʞʥʘʨʦʜʥʦʤʫ ʘʙʦ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ, ʷʢʠʡ ʚʩʪʘʥʦʚʣʶʻ ʦʙʦʚôʷʟ-
ʢʦʚʽ ʚʠʤʦʛʠ ʜʦ ʧʨʦʜʫʢʮʽʾ, ʧʨʦʮʝʩʽʚ, ʧʦʩʣʫʛ ʯʠ ʩʠʩʪʝʤ ʟ ʤʝʪʦʶ ʛʘʨʘʥʪʫʚʘʥʥʷ 
ʾʭʥʴʦʾ ʙʝʟʧʝʯʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ. 

ʇʽʜ ʯʘʩ ʨʦʟʨʦʙʣʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʨʝʛʣʘʤʝʥʪʽʚ ʚʨʘʭʦʚʫʻʪʴʩʷ ʩʪʫʧʽʥʴ ʧʦ-
ʪʝʥʮʽʡʥʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʞʠʪʪʷ, ʟʜʦʨʦʚôʷ ʣʶʜʝʡ, ʜʦʚʢʽʣʣʷ ʯʠ ʤʘʡʥʘ. ɺʦʥʠ ʚʠ-
ʟʥʘʯʘʶʪʴ ʤʽʥʽʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʽ ʚʠʤʦʛʠ ʱʦʜʦ ʙʝʟʧʝʢʠ ð ʤʝʭʘʥʽʯʥʦʾ, 



 

ʝʣʝʢʪʨʠʯʥʦʾ, ʪʝʨʤʽʯʥʦʾ, ʭʽʤʽʯʥʦʾ, ʧʦʞʝʞʥʦʾ, ʙʽʦʣʦʛʽʯʥʦʾ, ʨʘʜʽʘʮʽʡʥʦʾ, ʷʜʝʨ-
ʥʦʾ, ʚʠʙʫʭʦʚʦʾ, ʘ ʪʘʢʦʞ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʩʫʤʽʩʥʦʩʪʽ (ɽʄʉ), ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ 
ʙʝʟʧʝʯʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʙʝʟ ʚʟʘʻʤʥʠʭ ʧʝʨʝʰʢʦʜ. 

ʇʽʜʪʚʝʨʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʦʙôʻʢʪʘ ʚʠʤʦʛʘʤ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʣʘʤʝʥʪʫ 
ʘʙʦ ʩʪʘʥʜʘʨʪʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʚʠʜʘʯʽ ʩʝʨʪʠʬʽʢʘʪʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ, ʱʦ 
ʟʘʩʚʽʜʯʫʻ ʜʦʪʨʠʤʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʦʨʤ ʽ ʻ ʦʩʥʦʚʥʠʤ ʜʦʢʫʤʝʥʪʦʤ ʜʣʷ 
ʚʚʝʜʝʥʥʷ ʧʨʦʜʫʢʮʽʾ ʚ ʦʙʽʛ ʥʘ ʨʠʥʢʫ. 

ʉʝʨʪʠʬʽʢʘʮʽʷ ʽʤʧʦʨʪʥʦʛʦ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʚ ʋʢʨʘʾʥʽ 
ʻ ʦʙʦʚôʷʟʢʦʚʠʤ ʝʪʘʧʦʤ, ʩʧʨʷʤʦʚʘʥʠʤ ʥʘ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʡʦʛʦ ʚʽʜʧʦʚʽʜʥʦ-
ʩʪʽ ʥʘʮʽʦʥʘʣʴʥʠʤ ʩʪʘʥʜʘʨʪʘʤ ʷʢʦʩʪʽ, ʪʝʭʥʽʯʥʠʤ ʨʝʛʣʘʤʝʥʪʘʤ ʽ ʚʠʤʦʛʘʤ 
ʙʝʟʧʝʢʠ. ʊʘʢʘ ʧʨʦʮʝʜʫʨʘ ʛʘʨʘʥʪʫʻ, ʱʦ ʧʨʦʜʫʢʮʽʷ ʽʥʦʟʝʤʥʦʛʦ ʚʠʨʦʙʥʠʮ-
ʪʚʘ ʚʽʜʧʦʚʽʜʘʻ ʫʢʨʘʾʥʩʴʢʠʤ ʥʦʨʤʘʤ ʱʦʜʦ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʥʘʜʽʡʥʦʩʪʽ, 
ʝʣʝʢʪʨʠʯʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʩʫʤʽʩʥʦʩʪʽ, ʱʦ ʻ ʧʝʨʝʜʫʤʦʚʦʶ ʾʾ ʣʝ-
ʛʘʣʴʥʦʛʦ ʦʙʽʛʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. 

ʇʨʦʮʝʩ ʦʪʨʠʤʘʥʥʷ ʩʝʨʪʠʬʽʢʘʪʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʥʘ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʝ ʦʙ-
ʣʘʜʥʘʥʥʷ, ʱʦ ʽʤʧʦʨʪʫʻʪʴʩʷ ʘʙʦ ʚʠʨʦʙʣʷʻʪʴʩʷ ʜʣʷ ʫʢʨʘʾʥʩʴʢʦʛʦ ʨʠʥʢʫ, 
ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʽʣʴʢʦʭ ʝʪʘʧʽʚ. 

1. ɺʠʙʽʨ ʘʢʨʝʜʠʪʦʚʘʥʦʛʦ ʦʨʛʘʥʫ ʩʝʨʪʠʬʽʢʘʮʽʾ. 
ɯʥʦʟʝʤʥʠʡ ʚʠʨʦʙʥʠʢ ʘʙʦ ʦʬʽʮʽʡʥʠʡ ʽʤʧʦʨʪʝʨ ʟʚʝʨʪʘʻʪʴʩʷ ʜʦ ʫʧʦʚʥʦ-

ʚʘʞʝʥʦʾ ʚ ʋʢʨʘʾʥʽ ʩʝʨʪʠʬʽʢʘʮʽʡʥʦʾ ʫʩʪʘʥʦʚʠ, ʷʢʘ ʤʘʻ ʜʝʨʞʘʚʥʫ ʘʢʨʝʜʠʪʘ-
ʮʽʶ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʦʮʽʥʢʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ. 

ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʩʝʨʪʠʬʽʢʘʮʽʡʥʠʭ ʦʨʛʘʥʽʚ ʫ ʩʬʝʨʽ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʛʦ 
ʦʙʣʘʜʥʘʥʥʷ: 

¶ ɼʇ çʋʢʨʤʝʪʨʪʝʩʪʩʪʘʥʜʘʨʪè ð ʧʨʦʚʦʜʠʪʴ ʩʝʨʪʠʬʽʢʘʮʽʡʥʽ ʚʠ-
ʧʨʦʙʫʚʘʥʥʷ ʪʘ ʧʝʨʝʚʽʨʢʫ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ ʚʠʨʦʙʽʚ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʪʘ-
ʥʜʘʨʪʘʤ ʙʝʟʧʝʢʠ; 

¶ ɼʇ çʋʢʨʉɽʇʈʆè ð ʟʜʽʡʩʥʶʻ ʢʦʤʧʣʝʢʩʥʫ ʩʝʨʪʠʬʽʢʘʮʽʶ ʧʨʦ-
ʜʫʢʮʽʾ ʟʘ ʥʘʮʽʦʥʘʣʴʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ (ɼʉʊʋ, ɼʉʊʋ EN, ɼʉʊʋ IEC). 

 2. ʇʦʜʘʥʥʷ ʟʘʷʚʢʠ ʪʘ ʜʦʢʫʤʝʥʪʽʚ. 
ɯʤʧʦʨʪʝʨ ʘʙʦ ʚʠʨʦʙʥʠʢ ʧʦʜʘʻ ʟʘʷʚʢʫ ʥʘ ʩʝʨʪʠʬʽʢʘʮʽʶ ʨʘʟʦʤ ʟ ʪʘʢʠʤʠ 

ʜʦʢʫʤʝʥʪʘʤʠ: 
ī ʦʧʠʩ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ (ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʽʥ-

ʩʪʨʫʢʮʽʾ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ); 
ī ʥʘʷʚʥʽ ʤʽʞʥʘʨʦʜʥʽ ʩʝʨʪʠʬʽʢʘʪʠ, ʪʘʢʽ ʷʢ CE (Conformit® Europ®enne); 
ī ʪʝʭʥʽʯʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ, ʱʦ ʤʽʩʪʠʪʴ ʨʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʴ, ʧʨʦ-

ʚʝʜʝʥʠʭ ʟʘ ʢʦʨʜʦʥʦʤ.ʅʘʜʘʥʥʷ ʟʨʘʟʢʽʚ ʦʙʣʘʜʥʘʥʥʷ.  
ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʜʫʨʠ ʩʝʨʪʠʬʽʢʘʮʽʾ ʟʘʷʚʥʠʢ ʥʘʜʘʻ ʟʨʘʟʢʠ ʝʣʝʢ-

ʪʨʦʪʝʭʥʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʽʜʝʥʪʠʯʥʽ ʪʠʤ, ʱʦ ʧʣʘʥʫʶʪʴʩʷ ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʥʘ 
ʫʢʨʘʾʥʩʴʢʦʤʫ ʨʠʥʢʫ. ʎʽ ʟʨʘʟʢʠ ʧʨʦʭʦʜʷʪʴ ʣʘʙʦʨʘʪʦʨʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʟ ʤʝ-
ʪʦʶ ʧʝʨʝʚʽʨʢʠ ʾʭʥʴʦʾ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʤʦʛʘʤ ʥʘʮʽʦʥʘʣʴʥʠʭ ʩʪʘʥʜʘʨʪʽʚ 
(ɼʉʊʋ, ɼʉʊʋ EN, ɼʉʊʋ IEC). ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʻ ʧʽʜʩʪʘʚʦʶ ʜʣʷ ʧʨʠʡ-
ʥʷʪʪʷ ʨʽʰʝʥʥʷ ʱʦʜʦ ʚʠʜʘʯʽ ʩʝʨʪʠʬʽʢʘʪʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ. 

3. ʇʨʦʚʝʜʝʥʥʷ ʩʝʨʪʠʬʽʢʘʮʽʡʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʦʨʛʘʥ 
ʩʝʨʪʠʬʽʢʘʮʽʾ ʟʜʽʡʩʥʶʻ ʢʦʤʧʣʝʢʩ ʣʘʙʦʨʘʪʦʨʥʠʭ ʽ ʪʝʭʥʽʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ 



 

ʦʙʣʘʜʥʘʥʥʷ ʟ ʤʝʪʦʶ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʡʦʛʦ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʤʦʛʘʤ ʯʠʥʥʠʭ 
ʩʪʘʥʜʘʨʪʽʚ.  

ɼʦ ʧʝʨʝʚʽʨʢʠ ʤʦʞʫʪʴ ʚʭʦʜʠʪʠ: 
¶ ʪʝʩʪʫʚʘʥʥʷ ʟʘ ʩʪʘʥʜʘʨʪʦʤ ɼʉʊʋ IEC 60034 ð ʜʣʷ ʝʣʝʢʪʨʠʯ-

ʥʠʭ ʤʘʰʠʥ, ʛʝʥʝʨʘʪʦʨʽʚ ʪʘ ʜʚʠʛʫʥʽʚ; 
¶ ʚʠʧʨʦʙʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɼʉʊʋ EN 61439 ð ʜʣʷ ʢʦʤʧʣʝʢ-

ʪʥʠʭ ʨʦʟʧʦʜʽʣʴʯʠʭ ʧʨʠʩʪʨʦʾʚ ʥʠʟʴʢʦʾ ʥʘʧʨʫʛʠ; 
¶ ʧʝʨʝʚʽʨʢʘ ʧʘʨʘʤʝʪʨʽʚ ʙʝʟʧʝʢʠ, ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ, ʬʫʥʢʮʽʦ-

ʥʘʣʴʥʦʩʪʽ, ʩʪʽʡʢʦʩʪʽ ʜʦ ʥʘʛʨʽʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʩʫʤʽʩʥʦʩʪʽ 
(ɽʄʉ). 

ʈʝʟʫʣʴʪʘʪʠ ʮʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʚʠʟʥʘʯʘʶʪʴ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʪʝ-
ʭʥʽʯʥʠʤ ʨʝʛʣʘʤʝʥʪʘʤ ʽ ʻ ʧʽʜʩʪʘʚʦʶ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʦʮʽʥʢʠ ʾʾ ʧʨʠʜʘʪʥʦʩʪʽ ʜʦ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʋʢʨʘʾʥʽ. 

4. ʇʨʦʚʝʜʝʥʥʷ ʦʮʽʥʢʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ. 
ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʬʘʭʽʚʮʽ ʩʝʨʪʠʬʽʢʘʮʽʡʥʦʛʦ ʦʨʛʘʥʫ 

ʟʜʽʡʩʥʶʶʪʴ ʢʦʤʧʣʝʢʩʥʫ ʝʢʩʧʝʨʪʠʟʫ ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʪʘ ʨʝʟʫʣʴʪʘʪʽʚ 
ʪʝʩʪʫʚʘʥʥʷ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʧʦʚʥʦʪʘ ʜʘʥʠʭ, ʜʦʩʪʦʚʽʨʥʽʩʪʴ 
ʨʝʟʫʣʴʪʘʪʽʚ ʽ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ ʯʠʥʥʠʤ ʪʝʭʥʽʯʥʠʤ ʨʝʛʣʘʤʝʥʪʘʤ ʪʘ 
ʩʪʘʥʜʘʨʪʘʤ ʙʝʟʧʝʢʠ. 

ʗʢʱʦ ʧʨʦʜʫʢʮʽʷ ʧʦʚʥʽʩʪʶ ʟʘʜʦʚʦʣʴʥʷʻ ʚʩʪʘʥʦʚʣʝʥʽ ʚʠʤʦʛʠ, ʬʦʨʤʫ-
ʻʪʴʩʷ ʧʦʟʠʪʠʚʥʠʡ ʝʢʩʧʝʨʪʥʠʡ ʚʠʩʥʦʚʦʢ, ʷʢʠʡ ʻ ʧʽʜʩʪʘʚʦʶ ʜʣʷ ʚʠʜʘʯʽ ʩʝʨ-
ʪʠʬʽʢʘʪʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ. 

5. ɺʠʜʘʯʘ ʩʝʨʪʠʬʽʢʘʪʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ.  
ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʚʩʽʭ ʧʨʦʮʝʜʫʨ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʚʽʜ-

ʧʦʚʽʜʥʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʠʤ ʚʠʤʦʛʘʤ ʦʨʛʘʥ ʩʝʨʪʠʬʽʢʘʮʽʾ ʦʬʦʨʤ-
ʣʶʻ ʪʘ ʚʠʜʘʻ ʩʝʨʪʠʬʽʢʘʪ ʚʽʜʧʦʚʽʜʥʦʩʪʽ. 

ʎʝʡ ʦʬʽʮʽʡʥʠʡ ʜʦʢʫʤʝʥʪ ʧʽʜʪʚʝʨʜʞʫʻ, ʱʦ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʡ ʚʠʨʽʙ ʚʽ-
ʜʧʦʚʽʜʘʻ ʥʘʮʽʦʥʘʣʴʥʠʤ ʩʪʘʥʜʘʨʪʘʤ ʋʢʨʘʾʥʠ (ɼʉʊʋ, ɼʉʊʋ EN, ɼʉʊʋ IEC) ʽ 
ʚʠʤʦʛʘʤ ʯʠʥʥʠʭ ʪʝʭʥʽʯʥʠʭ ʨʝʛʣʘʤʝʥʪʽʚ. ʉʝʨʪʠʬʽʢʘʪ ʻ ʧʽʜʩʪʘʚʦʶ ʜʣʷ ʚʚʝ-
ʜʝʥʥʷ ʧʨʦʜʫʢʮʽʾ ʚ ʦʙʽʛ ʽ ʜʦʟʚʦʣʷʻ ʾʾ ʣʝʛʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ 
ʋʢʨʘʾʥʠ. 

6. ʄʘʨʢʫʚʘʥʥʷ ʧʨʦʜʫʢʮʽʾ.  
ʇʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʩʝʨʪʠʬʽʢʘʪʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʨʦʙʥʠʢ ʘʙʦ ʽʤʧʦʨʪʝʨ 

ʟʦʙʦʚôʷʟʘʥʠʡ ʥʘʥʝʩʪʠ ʥʘ ʧʨʦʜʫʢʮʽʶ ʟʥʘʢ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʪʝʭʥʽʯʥʠʤ ʨʝʛʣʘʤʝ-
ʥʪʘʤ ʋʢʨʘʾʥʠ. ʎʝ ʤʘʨʢʫʚʘʥʥʷ ʟʘʩʚʽʜʯʫʻ, ʱʦ ʦʙʣʘʜʥʘʥʥʷ ʧʨʦʡʰʣʦ ʧʨʦʮʝ-
ʜʫʨʫ ʦʮʽʥʢʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ, ʚʽʜʧʦʚʽʜʘʻ ʚʩʪʘʥʦʚʣʝʥʠʤ ʩʪʘʥʜʘʨʪʘʤ ʙʝʟʧʝʢʠ 
ʪʘ ʷʢʦʩʪʽ ʡ ʤʦʞʝ ʦʬʽʮʽʡʥʦ ʨʝʘʣʽʟʦʚʫʚʘʪʠʩʷ ʥʘ ʫʢʨʘʾʥʩʴʢʦʤʫ ʨʠʥʢʫ. 

7. ʂʦʥʪʨʦʣʴ ʪʘ ʤʦʥʽʪʦʨʠʥʛ.  
ʇʽʩʣʷ ʚʠʜʘʯʽ ʩʝʨʪʠʬʽʢʘʪʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʫʧʦʚʥʦʚʘʞʝʥʽ ʦʨʛʘʥʠ ʟʜʽʡʩ-

ʥʶʶʪʴ ʧʝʨʽʦʜʠʯʥʠʡ ʜʝʨʞʘʚʥʠʡ ʥʘʛʣʷʜ ʟʘ ʜʦʪʨʠʤʘʥʥʷʤ ʚʩʪʘʥʦʚʣʝʥʠʭ ʚʠ-
ʤʦʛ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙʣʘʜʥʘʥʥʷ. ʊʘʢʠʡ ʤʦʥʽʪʦʨʠʥʛ ʧʝʨʝʜʙʘʯʘʻ ʚʠʙʽʨ-
ʢʦʚʽ ʧʝʨʝʚʽʨʢʠ, ʚʠʧʨʦʙʫʚʘʥʥʷ ʟʨʘʟʢʽʚ ʧʨʦʜʫʢʮʽʾ ʪʘ ʘʥʘʣʽʟ ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝ-
ʥʪʘʮʽʾ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʤʦʞʣʠʚʠʭ ʚʽʜʭʠʣʝʥʴ ʚʽʜ ʩʪʘʥʜʘʨʪʽʚ. ʈʝʛʫʣʷʨʥʠʡ 
ʢʦʥʪʨʦʣʴ ʛʘʨʘʥʪʫʻ ʧʽʜʪʨʠʤʘʥʥʷ ʩʪʘʙʽʣʴʥʦʛʦ ʨʽʚʥʷ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʧʨʦʜʫ-
ʢʮʽʾ, ʘ ʪʘʢʦʞ ʟʘʭʠʩʪ ʽʥʪʝʨʝʩʽʚ ʢʽʥʮʝʚʠʭ ʩʧʦʞʠʚʘʯʽʚ. 



 

ʇʨʦʮʝʜʫʨʘ ʩʝʨʪʠʬʽʢʘʮʽʾ ʽʤʧʦʨʪʥʦʛʦ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʚ 
ʋʢʨʘʾʥʽ ʛʘʨʘʥʪʫʻ ʡʦʛʦ ʧʦʚʥʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʯʠʥʥʠʤ ʥʘʮʽʦʥʘʣʴʥʠʤ ʩʪʘʥʜʘʨ-
ʪʘʤ ʙʝʟʧʝʢʠ, ʷʢʦʩʪʽ ʪʘ ʪʝʭʥʽʯʥʠʤ ʨʝʛʣʘʤʝʥʪʘʤ. ʎʝ ʻ ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ 
ʜʣʷ ʥʘʜʽʡʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ, ʟʘʧʦʙʽʛʘʥʥʷ ʘʚʘ-
ʨʽʡʥʠʤ ʩʠʪʫʘʮʽʷʤ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʝʣʝʢʪʨʦʦʙʣʘʜ-
ʥʘʥʥʷ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʪʘ ʚ ʝʥʝʨʛʝʪʠʯʥʠʭ ʤʝʨʝʞʘʭ ʋʢʨʘʾʥʠ.  

  
ʇʨʘʚʦʚʽ ʚʽʜʥʦʩʠʥʠ ʫ ʩʬʝʨʽ ʽʥʞʠʥʽʨʠʥʛʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ. 
ɯʥʞʠʥʽʨʠʥʛ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʦʭʦʧ-

ʣʶʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʪʝʭʥʽʯʥʠʭ, ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʧʨʦʮʝʩʽʚ. 
ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʝʜʝʥʥʷ ʽʥʞʠʥʽʨʠʥʛʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʟʘʭʠʩʪʫ ʧʨʘʚ 
ʩʫʙôʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʦʾ ʷʢʦʩʪʽ ʧʦʩʣʫʛ ʥʝʦʙʭʽ-
ʜʥʦ ʩʫʚʦʨʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʯʠʥʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ. 

ɼʦ ʢʣʶʯʦʚʠʭ ʧʨʘʚʦʚʠʭ ʘʩʧʝʢʪʽʚ, ʷʢʽ ʨʝʛʣʘʤʝʥʪʫʶʪʴ ʜʽʷʣʴʥʽʩʪʴ ʽʥʞʠ-
ʥʽʨʠʥʛʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʚ ʋʢʨʘʾʥʽ, ʥʘʣʝʞʘʪʴ: 

¶ ʣʽʮʝʥʟʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ; 
¶ ʜʦʛʦʚʽʨʥʦ-ʧʨʘʚʦʚʝ ʨʝʛʫʣʶʚʘʥʥʷ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥ ʤʽʞ ʟʘʤʦʚʥʠ-

ʢʘʤʠ, ʧʽʜʨʷʜʥʠʢʘʤʠ ʡ ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ; 
¶ ʟʘʭʠʩʪ ʧʨʘʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ ʥʘ ʨʦʟʨʦʙʣʝʥʽ ʪʝʭʥʽʯʥʽ 

ʨʽʰʝʥʥʷ; 
¶ ʜʦʪʨʠʤʘʥʥʷ ʚʠʤʦʛ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ, ʥʦʨʤ ʦʭʦʨʦʥʠ 

ʧʨʘʮʽ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. 
ʊʘʢʝ ʧʨʘʚʦʚʝ ʧʽʜˇʨʫʥʪʷ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʧʨʦʟʦʨʦʩʪʽ, ʥʘʜʽʡʥʦʩʪʽ ʪʘ 

ʟʘʢʦʥʥʦʩʪʽ ʽʥʞʠʥʽʨʠʥʛʦʚʠʭ ʧʨʦʮʝʩʽʚ ʫ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 
  
ʃʽʮʝʥʟʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ ʚ ʋʢʨʘʾʥʽ ð ʮʝ ʘʜʤʽʥʽʩʪʨʘʪʠ-

ʚʥʦ-ʧʨʘʚʦʚʘ ʧʨʦʮʝʜʫʨʘ, ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʜʝʨʞʘʚʥʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʜʦʪʨʠ-
ʤʘʥʥʷʤ ʚʩʪʘʥʦʚʣʝʥʠʭ ʚʠʤʦʛ ʧʽʜ ʯʘʩ ʟʜʽʡʩʥʝʥʥʷ ʧʦʪʝʥʮʽʡʥʦ ʨʠʟʠʢʦʚʘʥʠʭ 
ʘʙʦ ʩʪʨʘʪʝʛʽʯʥʦ ʚʘʞʣʠʚʠʭ ʚʠʜʽʚ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʏʝʨʝʟ ʤʝʭʘʥʽʟʤ ʣʽʮʝʥʟʫʚʘʥʥʷ ʜʝʨʞʘʚʘ ʟʘʙʝʟʧʝʯʫʻ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʽʜ-
ʧʨʠʻʤʩʪʚ ʪʝʭʥʽʯʥʠʤ, ʪʝʭʥʦʣʦʛʽʯʥʠʤ, ʝʢʦʣʦʛʽʯʥʠʤ, ʧʨʘʚʦʚʠʤ ʽ ʙʝʟʧʝʢʦʚʠʤ 
ʩʪʘʥʜʘʨʪʘʤ, ʟʘʧʦʙʽʛʘʶʯʠ ʥʝʜʦʙʨʦʩʦʚʽʩʥʽʡ ʘʙʦ ʥʝʙʝʟʧʝʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʥʘ 
ʨʠʥʢʫ.  

ʇʨʘʚʦʚʽ ʟʘʩʘʜʠ ʣʽʮʝʥʟʫʚʘʥʥʷ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʋʢʨʘʾʥʽ ʚʠ-
ʟʥʘʯʘʶʪʴʩʷ ʥʠʟʢʦʶ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ, ʩʝʨʝʜ ʷʢʠʭ: 

- ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʣʽʮʝʥʟʫʚʘʥʥʷ ʚʠʜʽʚ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦ-
ʩʪʽè, ʷʢʠʡ ʚʩʪʘʥʦʚʣʶʻ ʟʘʛʘʣʴʥʽ ʧʨʠʥʮʠʧʠ, ʧʨʦʮʝʜʫʨʠ ʦʪʨʠʤʘʥʥʷ ʪʘ ʘʥʫʣʶ-
ʚʘʥʥʷ ʣʽʮʝʥʟʽʡ; 

- ʇʦʩʪʘʥʦʚʘ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʇʦ-
ʨʷʜʢʫ ʣʽʮʝʥʟʫʚʘʥʥʷ ʚʠʜʽʚ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽè, ʱʦ ʜʝʪʘʣʽʟʫʻ ʚʠʤʦʛʠ 
ʜʦ ʦʬʦʨʤʣʝʥʥʷ, ʧʦʜʘʥʥʷ ʪʘ ʨʦʟʛʣʷʜʫ ʟʘʷʚ ʥʘ ʦʪʨʠʤʘʥʥʷ ʣʽʮʝʥʟʽʾ; 

- ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʫè, ʷʢʠʡ ʨʝʛʫʣʶʻ ʧʦʨʷʜʦʢ 
ʣʽʮʝʥʟʫʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʫ ʩʬʝʨʽ ʚʠʨʦʙʥʠʮʪʚʘ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʡ ʧʦʩʪʘ-
ʯʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ. 



 

ɼʦ ʦʩʥʦʚʥʠʭ ʚʠʜʽʚ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʦʙʦʚôʷʟ-
ʢʦʚʦʤʫ ʣʽʮʝʥʟʫʚʘʥʥʶ ʚ ʋʢʨʘʾʥʽ, ʥʘʣʝʞʘʪʴ: 

- ʙʫʜʽʚʝʣʴʥʦ-ʤʦʥʪʘʞʥʽ ʨʦʙʦʪʠ ð ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʽʟ ʥʦʚʦʛʦ ʙʫʜʽ-
ʚʥʠʮʪʚʘ, ʨʝʢʦʥʩʪʨʫʢʮʽʾ, ʪʝʭʥʽʯʥʦʛʦ ʧʝʨʝʦʩʥʘʱʝʥʥʷ ʪʘ ʢʘʧʽʪʘʣʴʥʦʛʦ ʨʝʤʦ-
ʥʪʫ ʦʙôʻʢʪʽʚ; 

- ʝʥʝʨʛʝʪʠʯʥʘ ʜʽʷʣʴʥʽʩʪʴ ð ʚʠʨʦʙʥʠʮʪʚʦ, ʧʝʨʝʜʘʯʘ, ʨʦʟʧʦʜʽʣ ʽ 
ʧʦʩʪʘʯʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʩʧʦʞʠʚʘʯʘʤ; 

- ʛʘʟʦʚʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ð ʚʠʜʦʙʫʪʦʢ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʟʙʝʨʽ-
ʛʘʥʥʷ ʪʘ ʧʦʩʪʘʯʘʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ; 

- ʬʘʨʤʘʮʝʚʪʠʯʥʘ ʜʽʷʣʴʥʽʩʪʴ ð ʚʠʛʦʪʦʚʣʝʥʥʷ, ʬʘʩʫʚʘʥʥʷ, ʨʝʘʣʽ-
ʟʘʮʽʷ ʡ ʽʤʧʦʨʪ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ; 

- ʨʦʟʜʨʽʙʥʘ ʪʦʨʛʽʚʣʷ ʘʣʢʦʛʦʣʴʥʠʤʠ ʥʘʧʦʷʤʠ ʪʘ ʪʶʪʶʥʦʚʠʤʠ ʚʠ-
ʨʦʙʘʤʠ; 

- ʝʢʦʣʦʛʽʯʥʘ ʜʽʷʣʴʥʽʩʪʴ ð ʦʧʝʨʘʮʽʾ ʟ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ, ʦʯʠ-
ʱʝʥʥʷ ʧʨʦʤʠʩʣʦʚʠʭ ʩʪʽʯʥʠʭ ʚʦʜ, ʤʦʥʽʪʦʨʠʥʛ ʽ ʢʦʥʪʨʦʣʴ ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ 
ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʇʨʦʮʝʜʫʨʘ ʦʪʨʠʤʘʥʥʷ ʣʽʮʝʥʟʽʾ ʦʭʦʧʣʶʻ ʪʘʢʽ ʝʪʘʧʠ:  

- ʇʽʜʛʦʪʦʚʢʘ ʜʦʢʫʤʝʥʪʽʚ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʤʦ-
ʛʘʤ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʣʽʮʝʥʟʽʾ. ʎʝ ʤʦʞʫʪʴ ʙʫʪʠ ʪʝʭʥʽʯʥʽ ʧʘʩʧʦʨʪʠ, ʜʦʢʫʤʝʥʪʠ 
ʧʨʦ ʢʚʘʣʽʬʽʢʘʮʽʶ ʧʝʨʩʦʥʘʣʫ, ʜʦʛʦʚʦʨʠ, ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʬʽʥʘʥʩʦʚʦʾ ʩʧʨʦʤʦ-
ʞʥʦʩʪʽ ʪʦʱʦ.  

- ʇʦʜʘʥʥʷ ʟʘʷʚʢʠ ʥʘ ʦʪʨʠʤʘʥʥʷ ʣʽʮʝʥʟʽʾ ʜʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʣʽʮʝʥʟʫ-
ʶʯʦʛʦ ʦʨʛʘʥʫ. ɿʘʟʚʠʯʘʡ, ʮʝ ʨʦʙʠʪʴʩʷ ʯʝʨʝʟ ʦʥʣʘʡʥ-ʧʦʨʪʘʣʠ ʘʙʦ ʙʝʟʧʦʩʝ-
ʨʝʜʥʴʦ ʚ ʦʨʛʘʥʘʭ ʚʣʘʜʠ.  

- ʆʮʽʥʢʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ. ʃʽʮʝʥʟʫʶʯʠʡ ʦʨʛʘʥ ʧʝʨʝʚʽʨʷʻ ʥʘʜʘʥʽ ʜʦʢʫ-
ʤʝʥʪʠ ʪʘ ʧʨʦʚʦʜʠʪʴ ʧʝʨʝʚʽʨʢʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʤʦʛʘʤ. ʄʦʞʝ ʙʫʪʠ ʧʨʦʚʝ-
ʜʝʥʦ ʘʫʜʠʪ ʘʙʦ ʽʥʩʧʝʢʮʽʷ.  

- ʆʪʨʠʤʘʥʥʷ ʣʽʮʝʥʟʽʾ. ʇʽʩʣʷ ʫʩʧʽʰʥʦʾ ʧʝʨʝʚʽʨʢʠ ʦʨʛʘʥ ʚʠʜʘʻ ʣʽʮʝ-
ʥʟʽʶ, ʷʢʘ ʻ ʦʬʽʮʽʡʥʠʤ ʜʦʟʚʦʣʦʤ ʥʘ ʚʝʜʝʥʥʷ ʟʘʟʥʘʯʝʥʦʛʦ ʚʠʜʫ ʜʽʷʣʴʥʦʩʪʽ.  

ʃʽʮʝʥʟʽʷ ʤʘʻ ʧʝʚʥʠʡ ʪʝʨʤʽʥ ʜʽʾ, ʧʽʩʣʷ ʷʢʦʛʦ ʾʾ ʥʝʦʙʭʽʜʥʦ ʧʨʦʜʦʚʞʠʪʠ.  
ʆʙʦʚ'ʷʟʢʠ ʣʽʮʝʥʟʽʘʪʘ:  

- ɼʦʪʨʠʤʘʥʥʷ ʚʠʤʦʛ. ʃʽʮʝʥʟʽʘʪ ʧʦʚʠʥʝʥ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʚʩʽʭ ʚʠ-
ʤʦʛ ʽ ʩʪʘʥʜʘʨʪʽʚ, ʧʝʨʝʜʙʘʯʝʥʠʭ ʣʽʮʝʥʟʽʻʶ.  

- ɿʚʽʪʥʽʩʪʴ. ʃʽʮʝʥʟʽʘʪ ʤʦʞʝ ʙʫʪʠ ʟʦʙʦʚ'ʷʟʘʥʠʡ ʧʦʜʘʚʘʪʠ ʨʝʛʫʣʷʨʥʽ 
ʟʚʽʪʠ ʘʙʦ ʚʽʜʦʤʦʩʪʽ ʜʦ ʣʽʮʝʥʟʫʶʯʦʛʦ ʦʨʛʘʥʫ.  

- ʆʥʦʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. ʋ ʨʘʟʽ ʟʤʽʥ ʫ ʜʽʷʣʴʥʦʩʪʽ, ʣʽʮʝʥʟʽʘʪ ʧʦʚʠ-
ʥʝʥ ʽʥʬʦʨʤʫʚʘʪʠ ʣʽʮʝʥʟʫʶʯʠʡ ʦʨʛʘʥ ʪʘ, ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʚʥʦʩʠʪʠ ʟʤʽʥʠ ʜʦ 
ʣʽʮʝʥʟʽʾ.  

ɺʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʧʦʨʫʰʝʥʥʷ.  
ʃʽʮʝʥʟʽʘʪʠ, ʷʢʽ ʧʦʨʫʰʫʶʪʴ ʫʤʦʚʠ ʣʽʮʝʥʟʽʾ ʘʙʦ ʟʘʢʦʥʦʜʘʚʩʪʚʦ, ʤʦʞʫʪʴ 

ʙʫʪʠ ʧʨʠʪʷʛʥʝʥʽ ʜʦ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʰʪʨʘʬʘʤʠ, ʘʥʫʣʶʚʘʥ-
ʥʷʤ ʣʽʮʝʥʟʽʾ ʪʘ ʽʥʰʠʤʠ ʩʘʥʢʮʽʷʤʠ.  

 
ɼʦʛʦʚʽʨʥʽ ʚʽʜʥʦʩʠʥʠ ʚ ʽʥʞʠʥʽʨʠʥʛʦʚʽʡ ʜʽʷʣʴʥʦʩʪʽ 



 

ɯʥʞʠʥʽʨʠʥʛʦʚʘ ʜʽʷʣʴʥʽʩʪʴ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʩʠʩʪʝʤʽ ʜʦʛʦʚʽʨʥʠʭ ʚʟʘʻʤʦ-
ʚʽʜʥʦʩʠʥ ʤʽʞ ʟʘʤʦʚʥʠʢʦʤ, ʧʽʜʨʷʜʥʠʢʦʤ ʽ ʩʫʙʧʽʜʨʷʜʥʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ. 
ʊʘʢʽ ʜʦʛʦʚʦʨʠ ʚʠʟʥʘʯʘʶʪʴ ʧʨʘʚʦʚʠʡ ʩʪʘʪʫʩ ʩʪʦʨʽʥ, ʾʭʥʽ ʟʦʙʦʚôʷʟʘʥʥʷ, ʦʙʩʷʛ 
ʨʦʙʽʪ, ʩʪʨʦʢʠ ʚʠʢʦʥʘʥʥʷ, ʫʤʦʚʠ ʦʧʣʘʪʠ, ʛʘʨʘʥʪʽʾ ʷʢʦʩʪʽ ʪʘ ʧʦʨʷʜʦʢ ʚʠʨʽ-
ʰʝʥʥʷ ʤʦʞʣʠʚʠʭ ʩʧʦʨʽʚ. 

ʅʘʣʝʞʥʝ ʦʬʦʨʤʣʝʥʥʷ ʜʦʛʦʚʽʨʥʠʭ ʚʽʜʥʦʩʠʥ ʻ ʦʩʥʦʚʦʶ ʧʨʘʚʦʚʦʾ ʚʠ-
ʟʥʘʯʝʥʦʩʪʽ ʪʘ ʬʽʥʘʥʩʦʚʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʽʥʞʠʥʽʨʠʥʛʦʚʠʭ ʧʨʦʻʢʪʽʚ, ʘ ʪʘʢʦʞ ʟʘ-
ʙʝʟʧʝʯʫʻ ʟʘʭʠʩʪ ʽʥʪʝʨʝʩʽʚ ʫʩʽʭ ʫʯʘʩʥʠʢʽʚ ʧʨʦʻʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɺ ʽʥʞʠʥʽʨʠʥʛʦʚʽʡ ʧʨʘʢʪʠʮʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʪʠʧʠ ʜʦʛʦʚʦʨʽʚ, ʱʦ 
ʨʝʛʣʘʤʝʥʪʫʶʪʴ ʧʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ, ʧʦʩʪʘʯʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʽ ʥʘʜʘʥʥʷ 
ʧʦʩʣʫʛ.  

ʆʩʥʦʚʥʠʤʠ ʟ ʥʠʭ ʻ: 

- ɼʦʛʦʚʽʨ ʧʽʜʨʷʜʫ ð ʙʘʟʦʚʠʡ ʚʠʜ ʫʛʦʜʠ ʤʽʞ ʟʘʤʦʚʥʠʢʦʤ ʽ ʧʽʜʨʷʜ-
ʥʠʢʦʤ, ʱʦ ʚʠʟʥʘʯʘʻ ʦʙʩʷʛ, ʟʤʽʩʪ, ʩʪʨʦʢʠ, ʚʘʨʪʽʩʪʴ ʪʘ ʷʢʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʨʦ-
ʙʽʪ. ɿʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʨʦʻʢʪʥʠʭ, ʙʫʜʽʚʝʣʴʥʦ-ʤʦʥʪʘʞʥʠʭ ʘʙʦ 
ʝʣʝʢʪʨʦʤʦʥʪʘʞʥʠʭ ʨʦʙʽʪ. 

- ɼʦʛʦʚʽʨ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ð ʨʝʛʣʘʤʝʥʪʫʻ ʚʽʜʥʦʩʠʥʠ ʫ ʩʬʝʨʽ ʢʦʥ-
ʩʘʣʪʠʥʛʫ, ʪʝʭʥʽʯʥʦʛʦ ʥʘʛʣʷʜʫ, ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʻʢʪʘʤʠ, ʘʫʜʠʪʫ, ʝʥʝʨʛʦʘʫ-
ʜʠʪʫ ʯʠ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

- ɼʦʛʦʚʽʨ ʩʫʙʧʽʜʨʷʜʫ ð ʫʢʣʘʜʘʻʪʴʩʷ ʤʽʞ ʛʝʥʝʨʘʣʴʥʠʤ ʧʽʜʨʷʜʥʠ-
ʢʦʤ ʽ ʩʪʦʨʦʥʥʴʦʶ ʦʨʛʘʥʽʟʘʮʽʻʶ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʨʦʙʽʪ ʫ ʤʝ-
ʞʘʭ ʦʩʥʦʚʥʦʛʦ ʢʦʥʪʨʘʢʪʫ (ʥʘʧʨʠʢʣʘʜ, ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʤʦʥʪʘʞ ʝʣʝ-
ʢʪʨʦʦʙʣʘʜʥʘʥʥʷ). 

- ɼʦʛʦʚʽʨ ʧʦʩʪʘʯʘʥʥʷ ð ʚʠʟʥʘʯʘʻ ʫʤʦʚʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʻʢʪʫ 
ʦʙʣʘʜʥʘʥʥʷʤ, ʢʦʤʧʣʝʢʪʫʶʯʠʤʠ ʪʘ ʤʘʪʝʨʽʘʣʘʤʠ. ʋ ʥʴʦʤʫ ʬʽʢʩʫʶʪʴʩʷ ʚʠ-
ʤʦʛʠ ʜʦ ʷʢʦʩʪʽ, ʪʝʨʤʽʥʠ ʧʦʩʪʘʚʢʠ, ʮʽʥʘ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʩʪʦʨʽʥ ʟʘ ʧʦʨʫ-
ʰʝʥʥʷ ʫʤʦʚ. 

- ʃʽʮʝʥʟʽʡʥʠʡ ʜʦʛʦʚʽʨ ð ʦʬʦʨʤʣʶʻ ʧʝʨʝʜʘʯʫ ʧʨʘʚ ʥʘ ʚʠʢʦʨʠʩ-
ʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ, ʧʘʪʝʥʪʽʚ, ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ ʘʙʦ ʧʨʦʤʠʩʣʦʚʠʭ ʟʨʘʟ-
ʢʽʚ, ʷʢʽ ʻ ʦʙôʻʢʪʘʤʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ. 

 ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʽʥʞʠʥʽʨʠʥʛʦʚʠʭ ʧʨʦʻʢʪʽʚ ʽ 
ʟʘʧʦʙʽʛʘʥʥʷ ʚʠʥʠʢʥʝʥʥʶ ʩʧʽʨʥʠʭ ʩʠʪʫʘʮʽʡ ʜʦʛʦʚʦʨʠ ʤʘʶʪʴ ʤʽʩʪʠʪʠ ʯʽʪʢʦ 
ʚʠʟʥʘʯʝʥʽ ʢʣʶʯʦʚʽ ʧʦʣʦʞʝʥʥʷ, ʟʦʢʨʝʤʘ: 

- ʧʨʝʜʤʝʪ ʜʦʛʦʚʦʨʫ ð ʢʦʥʢʨʝʪʠʟʘʮʽʷ ʦʙʩʷʛʫ, ʟʤʽʩʪʫ ʡ ʭʘʨʘʢʪʝʨʫ 
ʨʦʙʽʪ ʘʙʦ ʧʦʩʣʫʛ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʚʠʢʦʥʘʥʥʶ, ʽʟ ʟʘʟʥʘʯʝʥʥʷʤ ʪʝʭʥʽʯʥʠʭ ʚʠ-
ʤʦʛ, ʮʽʣʴʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʽ ʩʧʝʮʽʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʯʠ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʚʠ-
ʢʦʨʠʩʪʦʚʫʚʘʪʠʤʫʪʴʩʷ; 

- ʩʪʨʦʢʠ ʚʠʢʦʥʘʥʥʷ ð ʚʠʟʥʘʯʝʥʥʷ ʜʘʪ ʧʦʯʘʪʢʫ, ʟʘʚʝʨʰʝʥʥʷ ʡ 
ʧʨʦʤʽʞʥʠʭ ʝʪʘʧʽʚ ʧʨʦʻʢʪʫ, ʚʢʣʶʯʥʦ ʟ ʛʨʘʬʽʢʘʤʠ ʟʜʘʯʽ ʟʚʽʪʽʚ, ʧʝʨʝʚʽʨʦʢ ʽ ʢʦ-
ʥʪʨʦʣʶ ʷʢʦʩʪʽ; 

- ʚʘʨʪʽʩʪʴ ʽ ʧʦʨʷʜʦʢ ʦʧʣʘʪʠ ð ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʚʘʨʪʦʩʪʽ 
ʨʦʙʽʪ, ʫʤʦʚ ʬʽʥʘʥʩʫʚʘʥʥʷ, ʬʦʨʤ ʽ ʪʝʨʤʽʥʽʚ ʨʦʟʨʘʭʫʥʢʽʚ (ʘʚʘʥʩʦʚʽ ʧʣʘʪʝʞʽ, 
ʧʦʝʪʘʧʥʘ ʘʙʦ ʦʩʪʘʪʦʯʥʘ ʦʧʣʘʪʘ); 



 

- ʛʘʨʘʥʪʽʾ ʷʢʦʩʪʽ ð ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʥʜʘʨʪʽʚ, ʟʘ ʷʢʠʤʠ ʧʨʦʚʦʜʠʪʠ-
ʤʫʪʴʩʷ ʨʦʙʦʪʠ, ʚʠʤʦʛʠ ʜʦ ʩʝʨʪʠʬʽʢʦʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʤʝʪʦʜʽʚ ʢʦʥʪʨʦʣʶ 
ʷʢʦʩʪʽ, ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʽ ʧʝʨʝʚʽʨʦʢ; 

- ʧʦʨʷʜʦʢ ʧʨʠʡʤʘʥʥʷ ʨʦʙʽʪ ð ʦʧʠʩ ʧʨʦʮʝʜʫʨ ʧʝʨʝʚʽʨʢʠ ʚʠʢʦʥʘ-
ʥʠʭ ʨʦʙʽʪ ʽ ʜʦʢʫʤʝʥʪʘʣʴʥʦʛʦ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ (ʘʢʪʠ ʚʠʢʦʥʘʥʠʭ 
ʨʦʙʽʪ, ʪʝʭʥʽʯʥʽ ʟʚʽʪʠ, ʩʝʨʪʠʬʽʢʘʪʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʪʦʱʦ); 

- ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʩʪʦʨʽʥ ð ʨʝʛʣʘʤʝʥʪʘʮʽʷ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ 
ʧʦʨʫʰʝʥʥʷ ʩʪʨʦʢʽʚ, ʥʝʷʢʽʩʥʝ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʘʙʦ ʥʝʜʦʪʨʠʤʘʥʥʷ ʚʠʤʦʛ 
ʙʝʟʧʝʢʠ, ʽʟ ʟʘʟʥʘʯʝʥʥʷʤ ʩʘʥʢʮʽʡ ʽ ʰʪʨʘʬʥʠʭ ʤʝʭʘʥʽʟʤʽʚ; 

- ʬʦʨʩ-ʤʘʞʦʨʥʽ ʦʙʩʪʘʚʠʥʠ ð ʚʠʟʥʘʯʝʥʥʷ ʫʤʦʚ ʟʚʽʣʴʥʝʥʥʷ ʩʪʦʨʽʥ 
ʚʽʜ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʫ ʚʠʧʘʜʢʫ ʥʘʜʟʚʠʯʘʡʥʠʭ ʧʦʜʽʡ (ʩʪʠʭʽʡʥʽ ʣʠʭʘ, ʚʦʻʥʥʽ 
ʜʽʾ, ʩʪʨʘʡʢʠ), ʘ ʪʘʢʦʞ ʧʦʨʷʜʦʢ ʜʽʡ ʫ ʪʘʢʠʭ ʩʠʪʫʘʮʽʷʭ; 

- ʧʨʘʚʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ ð ʬʽʢʩʘʮʽʷ ʧʨʘʚʦʚʠʭ ʘʩʧʝʢʪʽʚ 
ʚʠʢʦʨʠʩʪʘʥʥʷ, ʧʝʨʝʜʘʯʽ ʪʘ ʟʘʭʠʩʪʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʩʪʚʦʨʝʥʠʭ 
ʫ ʤʝʞʘʭ ʜʦʛʦʚʦʨʫ (ʪʝʭʥʦʣʦʛʽʾ, ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʚʠʥʘʭʦʜʠ, ʢʨʝʩ-
ʣʝʥʥʷ); 

- ʧʦʨʷʜʦʢ ʚʠʨʽʰʝʥʥʷ ʩʧʦʨʽʚ ð ʚʠʟʥʘʯʝʥʥʷ ʤʝʭʘʥʽʟʤʫ ʜʦʩʫʜʦʚʦʛʦ 
ʚʨʝʛʫʣʶʚʘʥʥʷ ʢʦʥʬʣʽʢʪʽʚ (ʧʝʨʝʛʦʚʦʨʠ, ʤʝʜʽʘʮʽʷ) ʪʘ ʘʨʙʽʪʨʘʞʥʠʭ ʘʙʦ ʩʫʜʦ-
ʚʠʭ ʧʨʦʮʝʜʫʨ ʫ ʨʘʟʽ ʥʝʤʦʞʣʠʚʦʩʪʽ ʜʦʩʷʛʥʝʥʥʷ ʟʛʦʜʠ. 

ʇʽʜ ʯʘʩ ʨʦʟʨʦʙʣʝʥʥʷ ʜʦʛʦʚʦʨʽʚ ʫ ʩʬʝʨʽ ʽʥʞʠʥʽʨʠʥʛʫ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟ-
ʧʝʯʠʪʠ ʾʭ ʢʦʤʧʣʝʢʩʥʫ ʧʨʘʚʦʚʫ ʡ ʪʝʭʥʽʯʥʫ ʝʢʩʧʝʨʪʠʟʫ, ʱʦ ʛʘʨʘʥʪʫʻ ʚʽʜʧʦʚʽ-
ʜʥʽʩʪʴ ʯʠʥʥʦʤʫ ʟʘʢʦʥʦʜʘʚʩʪʚʫ, ʩʪʘʥʜʘʨʪʘʤ ʽ ʥʦʨʤʘʤ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶ-
ʚʘʥʥʷ. 

ɼʦʛʦʚʽʨʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʩʬʦʨʤʫʣʴʦʚʘʥʘ ʯʽʪʢʦ, ʢʦʥʢʨʝ-
ʪʥʦ ʡ ʙʝʟ ʜʚʦʟʥʘʯʥʦʩʪʝʡ, ʤʽʩʪʠʪʠ ʦʜʥʦʟʥʘʯʥʝ ʪʨʘʢʪʫʚʘʥʥʷ ʧʨʘʚ ʪʘ ʦʙʦʚôʷʟ-
ʢʽʚ ʩʪʦʨʽʥ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʤʦʞʣʠʚʠʭ ʢʦʥʬʣʽʢʪʽʚ ʧʽʜ ʯʘʩ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʫ. 

ɺʦʜʥʦʯʘʩ ʚʘʞʣʠʚʦ ʧʝʨʝʜʙʘʯʘʪʠ ʛʥʫʯʢʽʩʪʴ ʜʦʛʦʚʦʨʽʚ, ʷʢʘ ʜʦʟʚʦʣʷʻ 
ʚʥʦʩʠʪʠ ʟʤʽʥʠ ʫ ʨʘʟʽ ʢʦʨʠʛʫʚʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʟʘʚʜʘʥʴ, ʩʪʨʦʢʽʚ ʚʠʢʦʥʘʥʥʷ ʘʙʦ 
ʬʽʥʘʥʩʦʚʠʭ ʫʤʦʚ, ʟʘ ʫʤʦʚʠ ʜʦʪʨʠʤʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʠʭ ʧʨʦʮʝʜʫʨʥʠʭ ʚʠʤʦʛ 
ʽ ʧʨʠʥʮʠʧʽʚ ʶʨʠʜʠʯʥʦʾ ʧʨʦʟʦʨʦʩʪʽ.  

 
ʇʨʘʚʦʚʽ ʚʽʜʥʦʩʠʥʠ ʥʘ ʨʠʥʢʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ  
ɿʘʭʠʩʪ ʧʨʘʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ ʻ ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʯʠʥʥʠʢʽʚ 

ʫʩʧʽʰʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʥʞʠʥʽʨʠʥʛʦʚʠʭ ʢʦʤʧʘʥʽʡ, ʘʜʞʝ ʩʘʤʝ ʨʝʟʫʣʴ-
ʪʘʪʠ ʾʭʥʴʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʪʘ ʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ð ʚʠʥʘʭʦʜʠ, ʨʦʟʨʦʙʢʠ, 
ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʪʝʭʥʽʯʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ ð ʩʪʘʥʦʚʣʷʪʴ ʦʩʥʦʚʥʫ 
ʯʘʩʪʠʥʫ ʥʝʤʘʪʝʨʽʘʣʴʥʠʭ ʘʢʪʠʚʽʚ. 

ɽʬʝʢʪʠʚʥʘ ʩʠʩʪʝʤʘ ʦʭʦʨʦʥʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ ʟʘʙʝʟʧʝʯʫʻ 
ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʩʪʽʡʢʽ ʢʦʥʢʫʨʝʥʪʥʽ ʧʝʨʝʚʘʛʠ, ʩʪʠʤʫʣʶʻ ʽʥʥʦʚʘʮʽʡʥʠʡ ʨʦʟʚʠ-
ʪʦʢ, ʩʧʨʠʷʻ ʢʦʤʝʨʮʽʘʣʽʟʘʮʽʾ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ ʽ ʧʽʜʚʠʱʫʻ ʽʥʚʝʩʪʠʮʽʡʥʫ ʧʨʠ-
ʚʘʙʣʠʚʽʩʪʴ ʽʥʞʝʥʝʨʥʠʭ ʧʨʦʻʢʪʽʚ. 

ɺ ʋʢʨʘʾʥʽ ʧʨʘʚʦʚʠʡ ʟʘʭʠʩʪ ʦʙôʻʢʪʽʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ ʜʣʷ 
ʽʥʞʠʥʽʨʠʥʛʦʚʠʭ ʢʦʤʧʘʥʽʡ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ ʩʠʩʪʝʤʦʶ ʥʘʮʽʦʥʘʣʴʥʠʭ ʪʘ 
ʤʽʞʥʘʨʦʜʥʠʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ.  



 

ʆʩʥʦʚʫ ʟʘʢʦʥʦʜʘʚʯʦʾ ʙʘʟʠ ʩʪʘʥʦʚʣʷʪʴ: 

- ʎʠʚʽʣʴʥʠʡ ʢʦʜʝʢʩ ʋʢʨʘʾʥʠ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʟʘʛʘʣʴʥʽ ʧʨʠʥʮʠʧʠ ʚʦ-
ʣʦʜʽʥʥʷ, ʢʦʨʠʩʪʫʚʘʥʥʷ ʡ ʨʦʟʧʦʨʷʜʞʝʥʥʷ ʦʙôʻʢʪʘʤʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩ-
ʥʦʩʪʽ; 

- ʩʧʝʮʽʘʣʴʥʽ ʟʘʢʦʥʠ ʋʢʨʘʾʥʠ ð çʇʨʦ ʦʭʦʨʦʥʫ ʧʨʘʚ ʥʘ ʚʠʥʘʭʦʜʠ ʽ 
ʢʦʨʠʩʥʽ ʤʦʜʝʣʽè, çʇʨʦ ʦʭʦʨʦʥʫ ʧʨʘʚ ʥʘ ʧʨʦʤʠʩʣʦʚʽ ʟʨʘʟʢʠè, çʇʨʦ ʦʭʦʨʦʥʫ 
ʧʨʘʚ ʥʘ ʟʥʘʢʠ ʜʣʷ ʪʦʚʘʨʽʚ ʽ ʧʦʩʣʫʛè, çʇʨʦ ʘʚʪʦʨʩʴʢʝ ʧʨʘʚʦ ʽ ʩʫʤʽʞʥʽ 
ʧʨʘʚʘè, ʷʢʽ ʨʝʛʣʘʤʝʥʪʫʶʪʴ ʧʨʦʮʝʜʫʨʠ ʥʘʙʫʪʪʷ, ʦʭʦʨʦʥʠ ʪʘ ʟʘʭʠʩʪʫ ʧʘʪʝʥ-
ʪʥʠʭ, ʘʚʪʦʨʩʴʢʠʭ ʽ ʩʫʤʽʞʥʠʭ ʧʨʘʚ; 

- ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʢʦʤʝʨʮʽʡʥʫ ʪʘʻʤʥʠʮʶè, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʟʘ-
ʭʠʩʪ ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʪʝʭʥʦʣʦʛʽʡ, ʥʦʫ-ʭʘʫ ʪʘ ʽʥʰʦʾ ʽʥʪʝʣʝʢʪʫʘʣʴ-
ʥʦʾ ʚʣʘʩʥʦʩʪʽ, ʷʢʘ ʥʝ ʧʽʜʣʷʛʘʻ ʧʘʪʝʥʪʫʚʘʥʥʶ. 

ʅʘʮʽʦʥʘʣʴʥʝ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʛʘʨʤʦʥʽʟʦʚʘʥʝ ʟ ʤʽʞʥʘʨʦʜʥʠʤʠ ʧʨʘʚʦ-
ʚʠʤʠ ʘʢʪʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʇʘʨʠʟʴʢʘ ʢʦʥʚʝʥʮʽʷ ʧʨʦ ʦʭʦʨʦʥʫ ʧʨʦʤʠʩʣʦʚʦʾ 
ʚʣʘʩʥʦʩʪʽ ʪʘ ʋʛʦʜʘ ʊʈɯʇʉ (TRIPS), ʘ ʪʘʢʦʞ ʽʟ ʧʦʩʪʘʥʦʚʘʤʠ ʂʘʙʽʥʝʪʫ ʄʽ-
ʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ, ʷʢʽ ʜʝʪʘʣʽʟʫʶʪʴ ʧʦʨʷʜʦʢ ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʟʘʭʠʩʪʫ ʧʨʘʚ ʽʥʪʝ-
ʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ. 

ɺ ʽʥʞʠʥʽʨʠʥʛʦʚʽʡ ʜʽʷʣʴʥʦʩʪʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʨʽʟʥʽ ʚʠʜʠ 
ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ, ʚʢʣʶʯʘʶʯʠ:  

- ʇʘʪʝʥʪʠ ʟʘʭʠʱʘʶʪʴ ʪʝʭʥʽʯʥʽ ʚʠʥʘʭʦʜʠ, ʥʦʚʽ ʤʝʪʦʜʠ, ʧʨʦʮʝʩʠ, 
ʤʘʰʠʥʠ ʘʙʦ ʧʨʠʩʪʨʦʾ, ʱʦ ʤʘʶʪʴ ʥʦʚʠʟʥʫ, ʥʝʦʯʝʚʠʜʥʽʩʪʴ ʽ ʧʨʦʤʠʩʣʦʚʫ ʧʨʠ-
ʜʘʪʥʽʩʪʴ. ʇʘʪʝʥʪʠ ʥʘʜʘʶʪʴ ʚʠʢʣʶʯʥʝ ʧʨʘʚʦ ʚʣʘʩʥʠʢʫ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠ-
ʥʘʭʦʜʫ ʪʘ ʟʘʙʦʨʦʥʫ ʽʥʰʠʤ ʦʩʦʙʘʤ ʡʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʝʟ ʜʦʟʚʦʣʫ.  

- ɸʚʪʦʨʩʴʢʽ ʧʨʘʚʘ  ʟʘʭʠʱʘʶʪʴ ʪʚʦʨʯʽ ʨʦʙʦʪʠ, ʪʘʢʽ ʷʢ ʧʨʦʛʨʘʤʥʝ 
ʟʘʙʝʟʧʝʯʝʥʥʷ, ʪʝʭʥʽʯʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ, ʢʨʝʩʣʝʥʥʷ, ʪʝʭʥʽʯʥʽ ʟʚʽʪʠ, ʥʘʫʢʦʚʽ 
ʩʪʘʪʪʽ. ɸʚʪʦʨʩʴʢʽ ʧʨʘʚʘ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʥʠʢʘʶʪʴ ʟ ʤʦʤʝʥʪʫ ʩʪʚʦʨʝʥʥʷ 
ʪʚʦʨʫ ʽ ʥʘʜʘʶʪʴ ʘʚʪʦʨʫ ʧʨʘʚʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʚʦʛʦ ʪʚʦʨʫ.  

- ʊʦʨʛʦʚʽ ʤʘʨʢʠ  ʟʘʭʠʱʘʶʪʴ ʙʨʝʥʜʠ, ʣʦʛʦʪʠʧʠ, ʥʘʟʚʠ ʢʦʤʧʘʥʽʡ, 
ʱʦ ʽʜʝʥʪʠʬʽʢʫʶʪʴ ʪʦʚʘʨʠ ʘʙʦ ʧʦʩʣʫʛʠ ʥʘ ʨʠʥʢʫ. ʊʦʨʛʦʚʽ ʤʘʨʢʠ ʜʦʧʦʤʘʛʘ-
ʶʪʴ ʩʧʦʞʠʚʘʯʘʤ ʨʦʟʧʽʟʥʘʚʘʪʠ ʧʨʦʜʫʢʪʠ ʬʽʨʤʠ ʪʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʭʠʩʪ ʚʽʜ 
ʥʝʜʦʙʨʦʩʦʚʽʩʥʦʾ ʢʦʥʢʫʨʝʥʮʽʾ.  

- ʂʦʤʝʨʮʽʡʥʘ ʪʘʻʤʥʠʮʷ ʟʘʭʠʱʘʻ ʢʦʥʬʽʜʝʥʮʽʡʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʷʢʘ 
ʤʘʻ ʢʦʤʝʨʮʽʡʥʫ ʮʽʥʥʽʩʪʴ ʽ ʥʝ ʻ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦʶ, ʥʘʧʨʠʢʣʘʜ, ʙʽʟʥʝʩʩʪʨʘ-
ʪʝʛʽʾ, ʪʝʭʥʽʯʥʽ ʥʦʫ-ʭʘʫ, ʜʘʥʽ ʧʨʦ ʢʣʽʻʥʪʽʚ, ʤʘʨʢʝʪʠʥʛʦʚʽ ʧʣʘʥʠ.  

- ʂʦʤʝʨʮʽʡʥʘ ʪʘʻʤʥʠʮʷ ʟʘʭʠʱʘʻʪʴʩʷ ʰʣʷʭʦʤ ʟʙʝʨʝʞʝʥʥʷ ʾʾ ʢʦʥ-
ʬʽʜʝʥʮʽʡʥʦʩʪʽ.  

ʉʪʨʘʪʝʛʽʾ ʟʘʭʠʩʪʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ ʚ ʽʥʞʠʥʽʨʠʥʛʦʚʠʭ ʢʦʤʧʘ-
ʥʽʷʭ ʤʘʶʪʴ ʢʦʤʧʣʝʢʩʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʚʢʣʶʯʘʶʪʴ ʦʨʛʘʥʽʟʘʮʽʡʥʽ, ʧʨʘʚʦʚʽ ʪʘ ʪʝ-
ʭʥʽʯʥʽ ʟʘʭʦʜʠ: 

- ʦʬʽʮʽʡʥʘ ʨʝʻʩʪʨʘʮʽʷ ʧʨʘʚ ʫ ɼʝʨʞʘʚʥʽʡ ʩʣʫʞʙʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ 
ʚʣʘʩʥʦʩʪʽ ʋʢʨʘʾʥʠ, ʱʦ ʥʘʜʘʻ ʶʨʠʜʠʯʥʝ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʘʚʪʦʨʩʪʚʘ ʡ ʟʘʙʝʟ-
ʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʩʫʜʦʚʦʛʦ ʟʘʭʠʩʪʫ ʧʨʘʚ ʚʣʘʩʥʠʢʘ; 



 

- ʫʢʣʘʜʝʥʥʷ ʜʦʛʦʚʦʨʽʚ ʧʨʦ ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ (NDA) ʟ ʧʨʘʮʽʚʥʠ-
ʢʘʤʠ, ʧʽʜʨʷʜʥʠʢʘʤʠ ʪʘ ʧʘʨʪʥʝʨʘʤʠ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʨʦʟʛʦʣʦʰʝʥʥʶ ʢʦʤʝ-
ʨʮʽʡʥʠʭ ʪʘʻʤʥʠʮʴ ʽ ʪʝʭʥʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ; 

- ʣʽʮʝʥʟʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ, ʷʢʝ ʜʦʟʚʦʣʷʻ 
ʢʦʥʪʨʦʣʶʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʧʘʪʝʥʪʦʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʧʨʦʛʨʘʤʥʦʛʦ ʟʘ-
ʙʝʟʧʝʯʝʥʥʷ ʘʙʦ ʙʨʝʥʜʽʚ ʪʘ ʦʪʨʠʤʫʚʘʪʠ ʜʦʜʘʪʢʦʚʠʡ ʧʨʠʙʫʪʦʢ; 

- ʤʦʥʽʪʦʨʠʥʛ ʨʠʥʢʫ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʬʘʢʪʽʚ ʧʦʨʫʰʝʥʥʷ ʘʚʪʦʨ-
ʩʴʢʠʭ ʽ ʧʘʪʝʥʪʥʠʭ ʧʨʘʚ ʪʘ ʦʧʝʨʘʪʠʚʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʘʚʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ 
(ʧʦʧʝʨʝʜʞʝʥʥʷ, ʩʫʜʦʚʽ ʧʦʟʦʚʠ, ʘʥʫʣʶʚʘʥʥʷ ʥʝʟʘʢʦʥʥʠʭ ʨʝʻʩʪʨʘʮʽʡ); 

- ʧʽʜʚʠʱʝʥʥʷ ʦʙʽʟʥʘʥʦʩʪʽ ʧʝʨʩʦʥʘʣʫ ʱʦʜʦ ʧʨʘʚʠʣ ʟʘʭʠʩʪʫ ɯɺ, ʜʦ-
ʪʨʠʤʘʥʥʷ ʨʝʞʠʤʫ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʥʝʧʨʘʚʦʤʽʨʥʝ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʧʨʦʜʫʢʪʽʚ ʢʦʤʧʘʥʽʾ. 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘ-
ʩʥʦʩʪʽ ʽʥʞʠʥʽʨʠʥʛʦʚʽ ʢʦʤʧʘʥʽʾ ʜʦʮʽʣʴʥʦ ʟʘʣʫʯʘʶʪʴ ʧʨʦʬʝʩʽʡʥʠʭ ʶʨʠʜʠʯʥʠʭ 
ʢʦʥʩʫʣʴʪʘʥʪʽʚ, ʷʢʽ ʤʘʶʪʴ ʩʧʝʮʽʘʣʽʟʘʮʽʶ ʫ ʩʬʝʨʽ ʧʨʘʚʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘ-
ʩʥʦʩʪʽ. 

ɼʦ ʪʘʢʠʭ ʬʘʭʽʚʮʽʚ ʥʘʣʝʞʘʪʴ: 

- ʧʘʪʝʥʪʥʽ ʧʦʚʽʨʝʥʽ ð ʟʜʽʡʩʥʶʶʪʴ ʧʽʜʛʦʪʦʚʢʫ ʪʘ ʧʦʜʘʥʥʷ ʟʘʷʚʦʢ 
ʥʘ ʧʘʪʝʥʪʠ, ʢʦʨʠʩʥʽ ʤʦʜʝʣʽ, ʧʨʦʤʠʩʣʦʚʽ ʟʨʘʟʢʠ; 

- ʘʜʚʦʢʘʪʠ ʟ ʧʠʪʘʥʴ ɯɺ ð ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʽʥʪʝʨʝʩʠ ʢʦʤʧʘʥʽʾ ʫ ʩʫ-
ʜʘʭ, ʘʨʙʽʪʨʘʞʘʭ ʪʘ ʧʝʨʝʛʦʚʦʨʘʭ; 

- ʝʢʩʧʝʨʪʠ ʟ ʘʚʪʦʨʩʴʢʦʛʦ ʧʨʘʚʘ ʡ ʢʦʤʝʨʮʽʡʥʦʾ ʪʘʻʤʥʠʮʽ ð ʨʦʟʨʦ-
ʙʣʷʶʪʴ ʜʦʛʦʚʦʨʠ, ʧʦʣʽʪʠʢʠ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ, ʫʤʦʚʠ ʧʝʨʝʜʘʯʽ ʧʨʘʚ ʥʘ ʨʝ-
ʟʫʣʴʪʘʪʠ ʪʚʦʨʯʦʾ ʯʠ ʪʝʭʥʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʉʧʽʚʧʨʘʮʷ ʟ ʪʘʢʠʤʠ ʩʧʝʮʽʘʣʽʩʪʘʤʠ ʟʘʙʝʟʧʝʯʫʻ ʧʨʘʚʦʚʫ ʟʘʭʠʱʝʥʽʩʪʴ 
ʽʥʞʝʥʝʨʥʠʭ ʨʦʟʨʦʙʦʢ, ʟʥʠʞʫʻ ʨʠʟʠʢʠ ʥʝʧʨʘʚʦʤʽʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝ-
ʣʝʢʪʫʘʣʴʥʠʭ ʧʨʦʜʫʢʪʽʚ ʽ ʩʧʨʠʷʻ ʜʦʪʨʠʤʘʥʥʶ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʫ 
ʩʬʝʨʽ ɯɺ. 

  
ʆʨʛʘʥʽʟʘʮʽʡʥʘ ʩʪʨʫʢʪʫʨʘ ʧʽʜʧʨʠʻʤʩʪʚʘ ʻ ʢʣʶʯʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʫʧ-

ʨʘʚʣʽʥʥʷ ʽʥʞʠʥʽʨʠʥʛʦʚʦʶ ʢʦʤʧʘʥʽʻʶ, ʦʩʢʽʣʴʢʠ ʚʠʟʥʘʯʘʻ ʩʠʩʪʝʤʫ ʚʟʘʻʤʦʜʽʾ 
ʤʽʞ ʧʽʜʨʦʟʜʽʣʘʤʠ, ʨʦʟʧʦʜʽʣ ʧʦʚʥʦʚʘʞʝʥʴ ʽ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʧʦʨʷ-
ʜʦʢ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

ʇʨʘʚʠʣʴʥʘ ʧʦʙʫʜʦʚʘ ʩʪʨʫʢʪʫʨʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʘʙʝʟʧʝʯʫʻ ʫʟʛʦʜʞʝ-
ʥʽʩʪʴ ʜʽʡ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ ʧʨʦʻʢʪʽʚ, ʯʽʪʢʝ ʚʠʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʡ ʽ ʚʽʜʧʦʚʽʜʘʣʴ-
ʥʦʩʪʽ ʢʝʨʽʚʥʠʢʽʚ ʽ ʚʠʢʦʥʘʚʮʽʚ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 
ʨʝʘʣʽʟʘʮʽʾ ʪʝʭʥʽʯʥʠʭ, ʚʠʨʦʙʥʠʯʠʭ ʪʘ ʽʥʥʦʚʘʮʽʡʥʠʭ ʟʘʚʜʘʥʴ.  

ʊʠʧ ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ ʚʠʟʥʘʯʘʻ ʨʦʟʧʦʜʽʣ ʨʦʣʝʡ ʽ ʨʽʚʝʥʴ ʢʦʦʨ-
ʜʠʥʘʮʽʾ ʚʩʝʨʝʜʠʥʽ ʢʦʤʧʘʥʽʾ, ʩʧʨʠʷʶʯʠ ʜʦʩʷʛʥʝʥʥʶ ʩʪʨʘʪʝʛʽʯʥʠʭ ʮʽʣʝʡ ʙʽʟ-
ʥʝʩʫ ʪʘ ʧʽʜʚʠʱʝʥʥʶ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ. 

ʋ ʧʨʦʮʝʩʽ ʨʝʘʣʽʟʘʮʽʾ ʽʥʞʠʥʽʨʠʥʛʦʚʠʭ ʧʨʦʻʢʪʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʧʨʦʚʘ-
ʜʞʫʶʪʴ ʝʬʝʢʪʠʚʥʽ ʩʠʩʪʝʤʠ ʚʥʫʪʨʽʰʥʴʦʾ ʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʢʦʦʨʜʠʥʘʮʽʾ ʤʽʞ 
ʫʩʽʤʘ ʩʪʨʫʢʪʫʨʥʠʤʠ ʧʽʜʨʦʟʜʽʣʘʤʠ. ʎʝ ʧʝʨʝʜʙʘʯʘʻ: 

- ʧʨʦʚʝʜʝʥʥʷ ʨʝʛʫʣʷʨʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʽ ʢʦʦʨʜʠʥʘʮʽʡʥʠʭ ʥʘʨʘʜ; 



 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʧʣʘʪ-
ʬʦʨʤ (PLM-, ERP-, BIM-ʩʠʩʪʝʤ) ʜʣʷ ʦʙʤʽʥʫ ʜʘʥʠʤʠ ʪʘ ʢʦʥʪʨʦʣʶ ʚʠʢʦ-
ʥʘʥʥʷ ʟʘʚʜʘʥʴ; 

- ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʯʽʪʢʠʭ ʧʨʦʮʝʜʫʨ ʟʚʽʪʥʦʩʪʽ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ 
ʧʨʦʻʢʪʽʚ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 

ɻʥʫʯʢʘ ʩʠʩʪʝʤʘ ʢʦʤʫʥʽʢʘʮʽʡ ʜʦʟʚʦʣʷʻ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ 
ʫ ʪʝʭʥʽʯʥʠʭ ʟʘʚʜʘʥʥʷʭ, ʩʚʦʻʯʘʩʥʦ ʚʠʨʽʰʫʚʘʪʠ ʚʠʨʦʙʥʠʯʽ ʧʨʦʙʣʝʤʠ, ʢʦʦʨ-
ʜʠʥʫʚʘʪʠ ʨʦʙʦʪʫ ʧʽʜʨʷʜʥʠʢʽʚ ʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʮʽ-
ʣʝʡ ʧʨʦʻʢʪʫ. 

ʋ ʧʨʦʮʝʩʽ ʨʝʘʣʽʟʘʮʽʾ ʽʥʞʠʥʽʨʠʥʛʦʚʠʭ ʧʨʦʻʢʪʽʚ ʢʦʤʧʘʥʽʾ ʘʢʪʠʚʥʦ ʩʧʽʚ-
ʧʨʘʮʶʶʪʴ ʽʟ ʟʘʤʦʚʥʠʢʘʤʠ, ʩʫʙʧʽʜʨʷʜʥʠʢʘʤʠ, ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ ʪʘ ʧʘʨʪʥʝ-
ʨʘʤʠ, ʬʦʨʤʫʶʯʠ ʝʬʝʢʪʠʚʥʫ ʩʠʩʪʝʤʫ ʟʦʚʥʽʰʥʴʦʾ ʢʦʤʫʥʽʢʘʮʽʾ.  

ʊʘʢʘ ʚʟʘʻʤʦʜʽʷ ʧʝʨʝʜʙʘʯʘʻ: 

- ʫʟʛʦʜʞʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ, ʦʙʩʷʛʽʚ ʨʦʙʽʪ ʽ ʛʨʘʬʽʢʽʚ ʧʦʩʪʘ-
ʯʘʥʥʷ; 

- ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʧʽʣʴʥʠʭ ʧʨʦʮʝʜʫʨ ʧʣʘʥʫʚʘʥʥʷ, ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ 
ʡ ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʢʦʥʘʥʥʷ ʢʦʥʪʨʘʢʪʽʚ; 

- ʫʢʣʘʜʘʥʥʷ ʫʛʦʜ ʧʨʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ, ʧʘʨʪʥʝʨʩʪʚʦ ʯʠ ʩʫʙʧʽʜʨʷʜ; 

- ʧʨʦʚʝʜʝʥʥʷ ʩʧʽʣʴʥʠʭ ʪʝʭʥʽʯʥʠʭ ʟʫʩʪʨʽʯʝʡ, ʢʦʦʨʜʠʥʘʮʽʡʥʠʭ ʨʘʜ ʽ 
ʘʫʜʠʪʽʚ; 

- ʨʦʟʨʦʙʣʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʫʨʝʛʫʣʶʚʘʥʥʷ ʤʦʞʣʠʚʠʭ ʢʦʥʬʣʽʢʪʽʚ 
ʤʽʞ ʩʪʦʨʦʥʘʤʠ. 

ʅʘʣʘʛʦʜʞʝʥʘ ʟʦʚʥʽʰʥʷ ʚʟʘʻʤʦʜʽʷ ʟʘʙʝʟʧʝʯʫʻ ʫʟʛʦʜʞʝʥʽʩʪʴ ʜʽʡ ʫʩʽʭ 
ʫʯʘʩʥʠʢʽʚ ʧʨʦʻʢʪʫ, ʧʽʜʚʠʱʫʻ ʷʢʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ ʪʘ ʝʬʝʢʪʠ-
ʚʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʘʤʠ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʤʘʩʰʪʘʙʽʚ ʜʽʷʣʴʥʦʩʪʽ, ʛʘʣʫʟʝʚʦʾ ʩʧʝʮʠʬʽʢʠ ʪʘ ʩʪʨʘʪʝʛʽʾ 
ʫʧʨʘʚʣʽʥʥʷ, ʽʥʞʠʥʽʨʠʥʛʦʚʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʨʽʟʥʽ ʪʠʧʠ 
ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʩʪʨʫʢʪʫʨ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʧʨʠʥʮʠʧʠ ʚʟʘʻʤʦʜʽʾ ʧʽʜʨʦʟʜʽʣʽʚ ʽ 
ʨʦʟʧʦʜʽʣ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʧʦʚʥʦʚʘʞʝʥʴ. ɼʦ ʦʩʥʦʚʥʠʭ ʪʠʧʽʚ ʥʘʣʝʞʘʪʴ: 

1. ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʦʨʛʘʥʽʟʘʮʽʡʥʘ ʩʪʨʫʢʪʫʨʘ. 
ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʤʦʜʝʣʴ ʫʧʨʘʚʣʽʥʥʷ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʦʜʽʣʽ ʧʝʨʩʦʥʘʣʫ 

ʟʘ ʦʩʥʦʚʥʠʤʠ ʥʘʧʨʷʤʘʤʠ ʜʽʷʣʴʥʦʩʪʽ ð ʧʨʦʻʢʪʫʚʘʥʥʷ, ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʨʦʟ-
ʨʦʙʢʠ, ʬʽʥʘʥʩʠ, ʤʘʨʢʝʪʠʥʛ, ʚʠʨʦʙʥʠʮʪʚʦ, ʧʦʩʪʘʯʘʥʥʷ ʪʦʱʦ. ʂʦʞʝʥ ʩʪʨʫʢ-
ʪʫʨʥʠʡ ʧʽʜʨʦʟʜʽʣ ʦʯʦʣʶʻ ʢʝʨʽʚʥʠʢ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʧʣʘʥʫʚʘʥʥʷ, ʢʦʦʨʜʠ-
ʥʘʮʽʶ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʬʫʥʢʮʽʡ. 

ʇʝʨʝʚʘʛʠ: 
¶ ʚʠʩʦʢʘ ʩʧʝʮʽʘʣʽʟʘʮʽʷ ʧʨʘʮʽʚʥʠʢʽʚ ʽ ʤʦʞʣʠʚʽʩʪʴ ʧʦʛʣʠʙʣʝʥʥʷ ʧʨʦ-

ʬʝʩʽʡʥʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ; 
¶ ʯʽʪʢʠʡ ʨʦʟʧʦʜʽʣ ʦʙʦʚôʷʟʢʽʚ ʽ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ; 
¶ ʝʬʝʢʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʚ ʤʝʞʘʭ ʦʢʨʝʤʠʭ ʬʫʥʢʮʽʡ. 
ʅʝʜʦʣʽʢʠ: 
¶ ʥʝʜʦʩʪʘʪʥʷ ʚʟʘʻʤʦʜʽʷ ʤʽʞ ʚʽʜʜʽʣʘʤʠ, ʱʦ ʤʦʞʝ ʩʪʚʦʨʶʚʘʪʠ ʪʨʫ-

ʜʥʦʱʽ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʤʽʞʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʨʦʻʢʪʽʚ; 
¶ ʫʧʦʚʽʣʴʥʝʥʝ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʫ ʙʘʛʘʪʦʨʽʚʥʝʚʠʭ ʩʪʨʫʢʪʫʨʘʭ. 



 

ʇʨʠʢʣʘʜ: ɯʥʞʠʥʽʨʠʥʛʦʚʘ ʢʦʤʧʘʥʽʷ ʤʦʞʝ ʤʘʪʠ ʦʢʨʝʤʽ ʜʝʧʘʨʪʘʤʝʥʪʠ - 
ʧʨʦʻʢʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʠʡ, ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ, ʬʽʥʘʥʩʦʚʠʡ, ʟʘʢʫʧʽʚʝʣʴ-
ʥʠʡ ʽ ʚʽʜʜʽʣ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʻʢʪʘʤʠ, ʱʦ ʜʽʶʪʴ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʛʦʣʦʚʥʦʛʦ 
ʽʥʞʝʥʝʨʘ ʘʙʦ ʪʝʭʥʽʯʥʦʛʦ ʜʠʨʝʢʪʦʨʘ. 

2 ʇʨʦʻʢʪʥʘ ʦʨʛʘʥʽʟʘʮʽʡʥʘ ʩʪʨʫʢʪʫʨʘ.  
ʋ ʧʨʦʻʢʪʥʽʡ ʩʪʨʫʢʪʫʨʽ ʦʩʥʦʚʥʘ ʫʚʘʛʘ ʟʦʩʝʨʝʜʞʫʻʪʴʩʷ ʥʘ ʚʠʢʦʥʘʥʥʽ 

ʢʦʥʢʨʝʪʥʠʭ ʧʨʦʻʢʪʽʚ. ɼʣʷ ʮʴʦʛʦ ʬʦʨʤʫʶʪʴʩʷ ʪʠʤʯʘʩʦʚʽ ʤʽʞʬʫʥʢʮʽʦʥʘʣʴʥʽ 
ʢʦʤʘʥʜʠ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ ʚʭʦʜʷʪʴ ʬʘʭʽʚʮʽ ʟ ʨʽʟʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ð ʽʥʞʝʥʝʨʠ, 
ʢʦʥʩʪʨʫʢʪʦʨʠ, ʪʝʭʥʦʣʦʛʠ, ʝʢʦʥʦʤʽʩʪʠ, ʤʝʥʝʜʞʝʨʠ. ʂʦʞʝʥ ʧʨʦʻʢʪ ʦʯʦʣʶʻ 
ʢʝʨʽʚʥʠʢ ʧʨʦʻʢʪʫ (Project Manager), ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʢʦʦʨʜʠʥʘʮʽʶ ʜʽʡ ʢʦ-
ʤʘʥʜʠ, ʜʦʪʨʠʤʘʥʥʷ ʪʝʨʤʽʥʽʚ, ʙʶʜʞʝʪʫ ʡ ʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ. 

ʇʝʨʝʚʘʛʠ: 
¶ ʚʠʩʦʢʘ ʛʥʫʯʢʽʩʪʴ ʫ ʨʦʟʧʦʜʽʣʽ ʪʨʫʜʦʚʠʭ ʽ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ; 
¶ ʢʦʥʮʝʥʪʨʘʮʽʷ ʟʫʩʠʣʴ ʥʘ ʜʦʩʷʛʥʝʥʥʽ ʢʦʥʢʨʝʪʥʠʭ ʮʽʣʝʡ ʧʨʦʻʢʪʫ; 
¶ ʧʦʢʨʘʱʝʥʘ ʢʦʤʫʥʽʢʘʮʽʷ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ ʢʦʤʘʥʜʠ ʪʘ ʦʧʝʨʘʪʠʚ-

ʥʽʩʪʴ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 
ʅʝʜʦʣʽʢʠ: 
¶ ʤʦʞʣʠʚʠʡ ʜʝʬʽʮʠʪ ʨʝʩʫʨʩʽʚ ʫ ʨʘʟʽ ʧʘʨʘʣʝʣʴʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʢʽ-

ʣʴʢʦʭ ʧʨʦʻʢʪʽʚ; 
¶ ʫʩʢʣʘʜʥʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʟʘ ʥʘʷʚʥʦʩʪʽ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʦʜʥʦʯʘ-

ʩʥʠʭ ʧʨʦʻʢʪʽʚ. 
ʇʨʠʢʣʘʜ: ɯʥʞʠʥʽʨʠʥʛʦʚʘ ʢʦʤʧʘʥʽʷ, ʱʦ ʩʧʝʮʽʘʣʽʟʫʻʪʴʩʷ ʥʘ ʧʨʦʤʠʩʣʦ-

ʚʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ, ʤʦʞʝ ʩʪʚʦʨʶʚʘʪʠ ʦʢʨʝʤʽ ʢʦʤʘʥʜʠ ʜʣʷ ʢʦʞʥʦʛʦ ʦʙôʻʢʪʘ 
ð ʥʘʧʨʠʢʣʘʜ, ʩʧʦʨʫʜʞʝʥʥʷ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ, ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 
ʘʙʦ ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ð ʟ ʧʦʚʥʠʤ ʮʠʢʣʦʤ ʧʨʦʻʢʪʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 
ʚʽʜ ʨʦʟʨʦʙʢʠ ʜʦ ʟʜʘʯʽ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ. 

 
3. ʄʘʪʨʠʯʥʘ ʦʨʛʘʥʽʟʘʮʽʡʥʘ ʩʪʨʫʢʪʫʨʘ.  
ʄʘʪʨʠʯʥʘ ʤʦʜʝʣʴ ʧʦʻʜʥʫʻ ʧʝʨʝʚʘʛʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʪʘ ʧʨʦʻʢʪʥʦʾ 

ʩʪʨʫʢʪʫʨ ʫʧʨʘʚʣʽʥʥʷ. ʋ ʪʘʢʽʡ ʩʠʩʪʝʤʽ ʧʨʘʮʽʚʥʠʢʠ ʤʘʶʪʴ ʧʦʜʚʽʡʥʝ ʧʽʜʧʦʨʷʜ-
ʢʫʚʘʥʥʷ ð ʚʦʜʥʦʯʘʩ ʬʫʥʢʮʽʦʥʘʣʴʥʦʤʫ ʢʝʨʽʚʥʠʢʫ (ʟʘ ʥʘʧʨʷʤʦʤ ʜʽʷʣʴʥʦʩʪʽ) 
ʪʘ ʢʝʨʽʚʥʠʢʫ ʧʨʦʻʢʪʫ (ʟʘ ʢʦʥʢʨʝʪʥʠʤ ʟʘʚʜʘʥʥʷʤ). ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠ-
ʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʶʜʩʴʢʠʭ ʽ ʪʝʭʥʽʯʥʠʭ ʨʝʩʫʨʩʽʚ ʫ ʤʝʞʘʭ ʢʽʣʴʢʦʭ ʧʨʦʻʢʪʽʚ. 

ʇʝʨʝʚʘʛʠ: 
¶ ʦʧʪʠʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʨʝʩʫʨʩʽʚ ʤʽʞ ʧʨʦʻʢʪʘʤʠ; 
¶ ʧʦʢʨʘʱʝʥʘ ʢʦʦʨʜʠʥʘʮʽʷ ʤʽʞ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʧʽʜʨʦʟʜʽʣʘʤʠ ʡ 

ʧʨʦʻʢʪʥʠʤʠ ʢʦʤʘʥʜʘʤʠ; 
¶ ʩʧʨʠʷʥʥʷ ʨʦʟʚʠʪʢʫ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʪʘ ʦʙʤʽʥʫ ʟʥʘʥ-

ʥʷʤʠ ʤʽʞ ʬʘʭʽʚʮʷʤʠ ʨʽʟʥʠʭ ʥʘʧʨʷʤʽʚ. 
ʅʝʜʦʣʽʢʠ: 
¶ ʫʩʢʣʘʜʥʝʥʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʯʝʨʝʟ ʧʦʜʚʽʡʥʝ ʧʽʜʧʦʨʷʜʢʫ-

ʚʘʥʥʷ; 
¶ ʤʦʞʣʠʚʽ ʢʦʥʬʣʽʢʪʠ ʽʥʪʝʨʝʩʽʚ ʤʽʞ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʪʘ ʧʨʦʻʢʪ-

ʥʠʤʠ ʢʝʨʽʚʥʠʢʘʤʠ; 



 

¶ ʧʽʜʚʠʱʝʥʽ ʚʠʤʦʛʠ ʜʦ ʨʽʚʥʷ ʢʦʤʫʥʽʢʘʮʽʾ ʡ ʤʝʥʝʜʞʝʨʩʴʢʦʾ ʢʦʤ-
ʧʝʪʝʥʪʥʦʩʪʽ. 

ʇʨʠʢʣʘʜ: ɺʝʣʠʢʽ ʤʽʞʥʘʨʦʜʥʽ ʢʦʨʧʦʨʘʮʽʾ, ʥʘʧʨʠʢʣʘʜ ABB ʘʙʦ Siemens, 
ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʤʘʪʨʠʯʥʫ ʤʦʜʝʣʴ: ʽʥʞʝʥʝʨʠ, ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʠ ʪʘ ʪʝʭ-
ʥʽʯʥʽ ʩʧʝʮʽʘʣʽʩʪʠ ʦʜʥʦʯʘʩʥʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʢʽʣʴʢʦʭ ʧʨʦʻʢʪʘʭ ð ʣʦʢʘʣʴʥʠʭ 
ʽ ʤʽʞʥʘʨʦʜʥʠʭ, ð ʟʚʽʪʫʶʯʠ ʷʢ ʧʝʨʝʜ ʢʝʨʽʚʥʠʢʦʤ ʧʽʜʨʦʟʜʽʣʫ, ʪʘʢ ʽ ʧʝʨʝʜ ʤʝ-
ʥʝʜʞʝʨʦʤ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʻʢʪʫ. 

4. ɻʝʦʛʨʘʬʽʯʥʘ ʦʨʛʘʥʽʟʘʮʽʡʥʘ ʩʪʨʫʢʪʫʨʘ. 
ɻʝʦʛʨʘʬʽʯʥʘ (ʨʝʛʽʦʥʘʣʴʥʘ) ʤʦʜʝʣʴ ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʧʦʜʽʣ 

ʢʦʤʧʘʥʽʾ ʥʘ ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʧʽʜʨʦʟʜʽʣʠ, ʱʦ ʬʫʥʢʮʽʦʥʫʶʪʴ ʫ ʤʝʞʘʭ ʦʢʨʝʤʠʭ 
ʨʝʛʽʦʥʽʚ ʯʠ ʢʨʘʾʥ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʽʥʞʠʥʽʨʠʥʛʦʚʠʤ ʢʦʤʧʘʥʽʷʤ ʛʥʫʯʢʦ 
ʨʝʘʛʫʚʘʪʠ ʥʘ ʦʩʦʙʣʠʚʦʩʪʽ ʣʦʢʘʣʴʥʠʭ ʨʠʥʢʽʚ, ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ, ʟʘʢʦʥʦʜʘʚʯʽ 
ʚʠʤʦʛʠ ʪʘ ʧʦʪʨʝʙʠ ʢʣʽʻʥʪʽʚ. 

ʇʝʨʝʚʘʛʠ: 
¶ ʝʬʝʢʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʻʢʪʘʤʠ ʥʘ ʤʽʩʮʝʚʦʤʫ ʨʽʚʥʽ; 
¶ ʛʣʠʙʰʝ ʨʦʟʫʤʽʥʥʷ ʩʧʝʮʠʬʽʢʠ ʨʝʛʽʦʥʘʣʴʥʠʭ ʨʠʥʢʽʚ ʽ ʩʧʦʞʠʚʘ-

ʯʽʚ; 
¶ ʰʚʠʜʢʝ ʫʭʚʘʣʝʥʥʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʽʩ-

ʮʝʚʠʭ ʫʤʦʚ. 
ʅʝʜʦʣʽʢʠ: 
¶ ʤʦʞʣʠʚʝ ʜʫʙʣʶʚʘʥʥʷ ʬʫʥʢʮʽʡ ʤʽʞ ʨʝʛʽʦʥʘʣʴʥʠʤʠ ʦʬʽʩʘʤʠ; 
¶ ʪʨʫʜʥʦʱʽ ʚ ʟʘʙʝʟʧʝʯʝʥʥʽ ʫʥʽʬʽʢʦʚʘʥʠʭ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʩʪʘʥʜʘ-

ʨʪʽʚ ʽ ʧʨʦʮʝʜʫʨ ʤʽʞ ʨʽʟʥʠʤʠ ʨʝʛʽʦʥʘʤʠ; 
¶ ʧʽʜʚʠʱʝʥʽ ʚʠʪʨʘʪʠ ʥʘ ʫʧʨʘʚʣʽʥʥʷ ʙʘʛʘʪʦʨʽʚʥʝʚʦʶ ʩʪʨʫʢʪʫʨʦʶ. 
ʇʨʠʢʣʘʜ: ʄʽʞʥʘʨʦʜʥʽ ʢʦʤʧʘʥʽʾ, ʪʘʢʽ ʷʢ Siemens ʘʙʦ Schneider Electric, 

ʦʨʛʘʥʽʟʦʚʫʶʪʴ ʜʽʷʣʴʥʽʩʪʴ ʟʘ ʛʝʦʛʨʘʬʽʯʥʠʤ ʧʨʠʥʮʠʧʦʤ, ʩʪʚʦʨʶʶʯʠ ʦʢʨʝʤʽ 
ʨʝʛʽʦʥʘʣʴʥʽ ʧʨʝʜʩʪʘʚʥʠʮʪʚʘ (ʥʘʧʨʠʢʣʘʜ, ʫ ɭʚʨʦʧʽ, ɸʟʽʾ, ʇʽʚʥʽʯʥʽʡ ʪʘ ʇʽʚʜʝʥ-
ʥʽʡ ɸʤʝʨʠʮʽ), ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʨʝʘʣʽʟʘʮʽʶ ʧʨʦʻʢʪʽʚ, ʧʨʦʜʘʞʽ ʪʘ ʪʝʭʥʽʯʥʫ 
ʧʽʜʪʨʠʤʢʫ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʟʦʥʘʭ. 

5. ʄʝʨʝʞʝʚʘ ʦʨʛʘʥʽʟʘʮʽʡʥʘ ʩʪʨʫʢʪʫʨʘ.  
ʄʝʨʝʞʝʚʘ ʤʦʜʝʣʴ ʫʧʨʘʚʣʽʥʥʷ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʟʘʻʤʦʜʽʾ ʥʝʟʘʣʝʞʥʠʭ 

ʧʽʜʨʦʟʜʽʣʽʚ, ʧʽʜʨʷʜʥʠʢʽʚ ʽ ʧʘʨʪʥʝʨʩʴʢʠʭ ʦʨʛʘʥʽʟʘʮʽʡ, ʷʢʽ ʦʙôʻʜʥʫʶʪʴʩʷ ʜʣʷ 
ʩʧʽʣʴʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʧʨʦʻʢʪʽʚ ʘʙʦ ʨʝʘʣʽʟʘʮʽʾ ʦʢʨʝʤʠʭ ʝʪʘʧʽʚ ʚʠʨʦʙʥʠʯʦʛʦ 
ʮʠʢʣʫ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʩʫʯʘʩʥʠʭ ʽʥʞʠʥʽʨʠʥʛʦʚʠʭ ʢʦʤʧʘʥʽʡ, 
ʱʦ ʧʨʘʛʥʫʪʴ ʧʽʜʚʠʱʠʪʠ ʛʥʫʯʢʽʩʪʴ, ʩʢʦʨʦʪʠʪʠ ʚʠʪʨʘʪʠ ʪʘ ʰʚʠʜʢʦ ʘʜʘʧʪʫʚʘ-
ʪʠʩʷ ʜʦ ʟʤʽʥ ʨʠʥʢʫ. 

ʇʝʨʝʚʘʛʠ: 
¶ ʚʠʩʦʢʘ ʛʥʫʯʢʽʩʪʴ ʽ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʝ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ; 
¶ ʰʚʠʜʢʝ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʟʤʽʥʠ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; 
¶ ʤʦʞʣʠʚʽʩʪʴ ʟʘʣʫʯʝʥʥʷ ʧʝʨʝʜʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʧʘʨʪʥʝʨʩʴʢʠʭ 

ʨʝʩʫʨʩʽʚ ʙʝʟ ʟʙʽʣʴʰʝʥʥʷ ʚʣʘʩʥʦʛʦ ʰʪʘʪʫ. 
ʅʝʜʦʣʽʢʠ: 
¶ ʩʢʣʘʜʥʽʩʪʴ ʢʦʦʨʜʠʥʘʮʽʾ ʜʽʡ ʤʽʞ ʯʠʩʣʝʥʥʠʤʠ ʫʯʘʩʥʠʢʘʤʠ ʤʝ-

ʨʝʞʽ; 
¶ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʥʘʜʽʡʥʦʩʪʽ ʧʘʨʪʥʝʨʽʚ ʽ ʫʟʛʦʜʞʝʥʦʩʪʽ ʾʭʥʽʭ ʜʽʡ; 



 

¶ ʧʽʜʚʠʱʝʥʽ ʚʠʤʦʛʠ ʜʦ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘ-
ʮʽʡʥʠʤʠ ʧʦʪʦʢʘʤʠ. 

ʇʨʠʢʣʘʜ: ɯʥʞʠʥʽʨʠʥʛʦʚʘ ʢʦʤʧʘʥʽʷ ʤʦʞʝ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʤʘʩʰʪʘʙʥʽ 
ʧʨʦʻʢʪʠ, ʩʧʽʚʧʨʘʮʶʶʯʠ ʦʜʥʦʯʘʩʥʦ ʟ ʢʽʣʴʢʦʤʘ ʩʫʙʧʽʜʨʷʜʥʠʢʘʤʠ, ʧʦʩʪʘʯʘ-
ʣʴʥʠʢʘʤʠ ʪʘ ʥʘʫʢʦʚʠʤʠ ʧʘʨʪʥʝʨʘʤʠ ð ʥʘʧʨʠʢʣʘʜ, ʧʝʨʝʜʘʶʯʠ ʧʨʦʻʢʪʫ-
ʚʘʥʥʷ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʩʪʦʨʦʥʥʴʦʤʫ ʙʶʨʦ, ʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ ʤʦʥʪʘʞ 
ʦʙʣʘʜʥʘʥʥʷ ð ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤ ʧʽʜʨʷʜʥʠʤ ʦʨʛʘʥʽʟʘʮʽʷʤ. 

ɺʠʙʽʨ ʦʧʪʠʤʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ ʽʥʞʠʥʽʨʠʥʛʦʚʦʾ ʢʦʤʧʘʥʽʾ 
ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʠʟʢʦʶ ʯʠʥʥʠʢʽʚ: ʤʘʩʰʪʘʙʦʤ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʪʠʧʦʤ ʨʝʘʣʽʟʦ-
ʚʘʥʠʭ ʧʨʦʻʢʪʽʚ, ʛʘʣʫʟʝʚʦʶ ʩʧʝʮʠʬʽʢʦʶ, ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʨʠʥʢʫ ʪʘ ʩʪʨʘʪʝʛʽ-
ʯʥʠʤʠ ʧʨʽʦʨʠʪʝʪʘʤʠ ʨʦʟʚʠʪʢʫ. 

ʈʘʮʽʦʥʘʣʴʥʦ ʧʦʙʫʜʦʚʘʥʘ ʩʪʨʫʢʪʫʨʘ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʠʡ ʨʦʟʧʦʜʽʣ 
ʨʝʩʫʨʩʽʚ, ʯʽʪʢʫ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ, ʥʘʣʘʛʦʜʞʝʥʫ ʢʦʤʫʥʽʢʘʮʽʶ ʤʽʞ ʧʽʜʨʦʟʜʽ-
ʣʘʤʠ ʪʘ ʦʧʝʨʘʪʠʚʥʝ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. ʎʝ, ʫ ʩʚʦʶ ʯʝʨʛʫ, 
ʧʽʜʚʠʱʫʻ ʟʘʛʘʣʴʥʫ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʜʽʷʣʴʥʦʩʪʽ ʢʦʤʧʘʥʽʾ, ʩʧʨʠʷʻ ʨʝʘʣʽʟʘʮʽʾ 
ʾʾ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʮʽʣʝʡ ʽ ʟʤʽʮʥʝʥʥʶ ʧʦʟʠʮʽʡ ʥʘ ʢʦʥʢʫʨʝʥʪʥʦʤʫ ʨʠʥʢʫ. 

 
ɺʠʩʥʦʚʢʠ. 
1. ʉʪʘʥʜʘʨʪʠʟʘʮʽʷ ʻ ʦʩʥʦʚʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ, ʙʝʟʧʝʢʠ ʪʘ 

ʚʟʘʻʤʦʟʘʤʽʥʥʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʧʦʩʣʫʛ ʽ ʧʨʦʮʝʩʽʚ ʫ ʩʬʝʨʽ ʽʥʞʠʥʽʨʠʥʛʫ. ɺʦʥʘ 
ʚʩʪʘʥʦʚʣʶʻ ʻʜʠʥʽ ʚʠʤʦʛʠ ʜʦ ʨʦʟʨʦʙʢʠ, ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʝʣʝʢ-
ʪʨʦʤʝʭʘʥʽʯʥʠʭ ʩʠʩʪʝʤ. 

2. ʄʽʞʥʘʨʦʜʥʽ ʩʪʘʥʜʘʨʪʠ ISO, IEC, IEEE ʟʘʙʝʟʧʝʯʫʶʪʴ ʛʣʦʙʘ-
ʣʴʥʫ ʫʥʽʬʽʢʘʮʽʶ ʚʠʤʦʛ ʜʦ ʷʢʦʩʪʽ, ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ, ʧʨʦʮʝʩʽʚ ʞʠʪʪʻʚʦʛʦ 
ʮʠʢʣʫ ʩʠʩʪʝʤ, ʘ ʪʘʢʦʞ ʫʟʛʦʜʞʝʥʥʷ ʤʝʪʦʜʽʚ ʦʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʽʥʞʝ-
ʥʝʨʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

3. ʅʘʮʽʦʥʘʣʴʥʽ ʩʪʘʥʜʘʨʪʠ ʋʢʨʘʾʥʠ (ɼʉʊʋ) ʘʜʘʧʪʫʶʪʴ ʤʽʞʥʘʨʦ-
ʜʥʽ ʥʦʨʤʠ ʜʦ ʫʢʨʘʾʥʩʴʢʠʭ ʫʤʦʚ, ʩʧʨʠʷʶʯʠ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʧʨʦʜʫ-
ʢʮʽʾ ʥʘ ʚʥʫʪʨʽʰʥʴʦʤʫ ʪʘ ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʘʭ. 

4. ʉʝʨʪʠʬʽʢʘʮʽʷ ʪʘ ʪʝʭʥʽʯʥʽ ʨʝʛʣʘʤʝʥʪʠ ʛʘʨʘʥʪʫʶʪʴ ʚʽʜʧʦʚʽʜ-
ʥʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ ʚʠʤʦʛʘʤ ʙʝʟʧʝʢʠ, ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʩʫʤʽʩʥʦʩʪʽ, ʝʥʝʨʛʦʝ-
ʬʝʢʪʠʚʥʦʩʪʽ, ʱʦ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʛʘʣʫʟʝʡ ʛʽʨʥʠʯʦ-ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ 
ʢʦʤʧʣʝʢʩʫ. 

5. ʃʽʮʝʥʟʫʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʟʘʙʝʟʧʝʯʫʻ ʢʦʥʪʨʦʣʴ ʟʘ ʜʦʪʨʠʤʘʥ-
ʥʷʤ ʪʝʭʥʽʯʥʠʭ, ʧʨʘʚʦʚʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʚʠʤʦʛ ʫ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʽʥʞʠʥʽ-
ʨʠʥʛʦʚʠʭ ʨʦʙʽʪ. 

6. ɼʦʛʦʚʽʨʥʽ ʚʽʜʥʦʩʠʥʠ ʨʝʛʣʘʤʝʥʪʫʶʪʴ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʟʘʤʦʚʥʠ-
ʢʘʤʠ, ʧʽʜʨʷʜʥʠʢʘʤʠ ʪʘ ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ, ʚʠʟʥʘʯʘʶʯʠ ʦʙʩʷʛ, ʩʪʨʦʢʠ, ʚʘʨ-
ʪʽʩʪʴ ʨʦʙʽʪ ʽ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʩʪʦʨʽʥ. 

7. ɿʘʭʠʩʪ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʽʥʥʦʚʘʮʽʡ-
ʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʟʘʙʝʟʧʝʯʫʻ ʟʙʝʨʝʞʝʥʥʷ ʘʚʪʦʨʩʴʢʠʭ ʧʨʘʚ, ʧʘʪʝʥʪʽʚ, ʪʦʨʛʦ-
ʚʠʭ ʤʘʨʦʢ ʪʘ ʢʦʤʝʨʮʽʡʥʦʾ ʪʘʻʤʥʠʮʽ. 

8. ʆʨʛʘʥʽʟʘʮʽʡʥʘ ʩʪʨʫʢʪʫʨʘ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʠʟʥʘʯʘʻ ʝʬʝʢʪʠʚ-
ʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʽʥʞʠʥʽʨʠʥʛʦʚʠʤʠ ʧʨʦʻʢʪʘʤʠ; ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʻ ʬʫ-
ʥʢʮʽʦʥʘʣʴʥʽ, ʧʨʦʻʢʪʥʽ ʪʘ ʤʘʪʨʠʯʥʽ ʤʦʜʝʣʽ. 



 

9. ʂʦʤʧʣʝʢʩʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʘʚʦʚʠʭ, ʩʪʘʥʜʘʨʪʠʟʘʮʽʡʥʠʭ ʽ ʩʝʨ-
ʪʠʬʽʢʘʮʽʡʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʟʘʙʝʟʧʝʯʫʻ ʥʘʜʽʡʥʽʩʪʴ, ʙʝʟʧʝʢʫ ʪʘ ʢʦʥʢʫʨʝʥʪʦ-
ʩʧʨʦʤʦʞʥʽʩʪʴ ʽʥʞʝʥʝʨʥʠʭ ʨʽʰʝʥʴ. 

 
ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ ʜʦ ʪʝʤʠ 4. 
1. ʗʢʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʩʪʘʥʜʘʨʪʠ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʷʢʦʩʪʽ 

ʽʥʞʠʥʽʨʠʥʛʦʚʠʭ ʨʽʰʝʥʴ? 
2. ʅʘʟʚʽʪʴ ʦʩʥʦʚʥʽ ʤʽʞʥʘʨʦʜʥʽ ʦʨʛʘʥʽʟʘʮʽʾ, ʱʦ ʟʘʡʤʘʶʪʴʩʷ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʻʶ ʚ ʝʣʝʢʪʨʦʪʝʭʥʽʮʽ ʪʘ ʽʥʞʝʥʝʨʽʾ. 
3. ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʨʽʟʥʠʮʷ ʤʽʞ ʩʝʨʪʠʬʽʢʘʮʽʻʶ ʪʘ ʣʽʮʝʥʟʫʚʘʥʥʷʤ? 
4. ʗʢʽ ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʧʨʦʭʦʜʞʝʥʥʷ ʩʝʨʪʠʬʽʢʘʮʽʾ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʚ ʋʢʨʘʾʥʽ? 
5. ʗʢʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ɼʉʊʋ EN ISO 9001 ʜʣʷ ʽʥʞʠʥʽʨʠʥʛʦʚʦʾ 

ʜʽʷʣʴʥʦʩʪʽ? 
6. ʗʢʽ ʚʠʤʦʛʠ ʚʩʪʘʥʦʚʣʶʻ ɼʉʊʋ EN ISO 45001 ʱʦʜʦ ʙʝʟʧʝʢʠ 

ʧʨʘʮʽ? 
7. ʅʘʟʚʽʪʴ ʦʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʚ ʋʢʨʘʾʥʽ. 
8. ʗʢʽ ʪʠʧʠ ʩʪʘʥʜʘʨʪʽʚ ʜʽʶʪʴ ʚ ʋʢʨʘʾʥʽ (ɼʉʊʋ, ɻʆʉʊ, ʊʋ) ʽ ʚ ʯʦʤʫ ʾʭ 

ʚʽʜʤʽʥʥʽʩʪʴ? 
9. ʗʢʽ ʟʘʢʦʥʦʜʘʚʯʽ ʘʢʪʠ ʨʝʛʫʣʶʶʪʴ ʣʽʮʝʥʟʫʚʘʥʥʷ ʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʚ ʋʢʨʘʾʥʽ? 
10. ʗʢʽ ʦʩʥʦʚʥʽ ʪʠʧʠ ʜʦʛʦʚʦʨʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʽʥʞʠʥʽʨʠʥʛʦʚʽʡ 

ʧʨʘʢʪʠʮʽ? 
11. ʑʦ ʪʘʢʝ ʧʘʪʝʥʪ ʽ ʷʢʝ ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʜʣʷ ʽʥʞʝʥʝʨʥʠʭ ʬʽʨʤ? 
12. ʗʢʽ ʚʠʜʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʚ 

ʽʥʞʠʥʽʨʠʥʛʫ? 
13. ʅʘʟʚʽʪʴ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʤʘʪʨʠʯʥʦʾ ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ 

ʩʪʨʫʢʪʫʨʠ ʧʽʜʧʨʠʻʤʩʪʚʘ. 
14. ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʧʨʘʚʦʚʠʤ, 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʡʥʠʤ ʪʘ ʩʝʨʪʠʬʽʢʘʮʽʡʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʽʥʞʠʥʽʨʠʥʛʫ? 
15. ʗʢ ʩʪʘʥʜʘʨʪʠʟʘʮʽʷ ʩʧʨʠʷʻ ʤʽʞʥʘʨʦʜʥʽʡ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʫʢʨʘʾʥʩʴʢʠʭ ʽʥʞʠʥʽʨʠʥʛʦʚʠʭ ʢʦʤʧʘʥʽʡ? 
 
ɺʠʢʦʨʠʩʪʘʥʘ ʣʽʪʝʨʘʪʫʨʘ. 
1. ɯʥʞʠʥʽʨʠʥʛ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ ʪʘ ʤʝʭʘʪʨʦʥʥʠʭ ʩʠʩʪʝʤ : ʧʽʜʨʫʯ. ʜʣʷ 

ʟʜʦʙʫʚʘʯʽʚ ʩʪʫʧʝʥʷ ʤʘʛʽʩʪʨʘ ʟʘ ʩʧʝʮ. 141 ɽʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʘ, ʝʣʝʢʪʨʦʪʝʭ-
ʥʽʢʘ ʪʘ ʝʣʝʢʪʨʦʤʝʭʘʥʽʢʘ / ɸ. ɺ. ɹʦʩʘʢ, ɸ. ɺ. ʊʦʨʦʧʦʚ, ʃ. ɺ. ʊʦʨʦʧʦʚʘ; ʂʇɯ 
ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ. ʂʠʾʚ : ʂʇɯ ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ, 2024. 251 ʩ. 

2. ɯʥʞʠʥʽʨʠʥʛ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ ʪʘ ʤʝʭʘʪʨʦʥʥʠʭ ʩʠʩʪʝʤ: ʢʦʥʩʧʝʢʪ ʣʝ-
ʢʮʽʡ : ʥʘʚʯ. ʧʦʩʽʙ. ʜʣʷ ʟʜʦʙʫʚʘʯʽʚ ʩʪʫʧʝʥʷ ʤʘʛʽʩʪʨ ʟʘ ʦʩʚʽʪʥʴʦʶ ʧʨʦʛʨʘʤʦʶ 
çɯʥʞʠʥʽʨʠʥʛ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ ʪʘ ʤʝʭʘʪʨʦʥʥʠʭ ʢʦʤʧʣʝʢ-
ʩʽʚè ʩʧʝʮʽʘʣʴʥʦʩʪʽ 141 çɽʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʘ, ʝʣʝʢʪʨʦʪʝʭʥʽʢʘ ʪʘ ʝʣʝʢʪʨʦʤʝ-
ʭʘʥʽʢʘè / ʆ.ɺ. ʏʝʨʤʘʣʠʭ, ʆ.ɺ. ɼʘʥʽʣʽʥ, ɸ.ɺ. ɹʦʩʘʢ. ʃ.ɺ. ʊʦʨʦʧʦʚʘ; ʂʇɯ ʽʤ. 
ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ.. ʂʠʾʚ : ʂʇɯ ʽʤ.ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ, 2021.  77 ʩ. 



 

ʊɽʄɸ 5. ʇʈʆɭʂʊʋɺɸʅʅʗ ʊɸ ʊɽʍʅɯʂʆ-ɽʂʆʅʆʄɯʏʅɽ 
ʆɹˆʈʋʅʊʋɺɸʅʅʗ ʈɯʐɽʅʔ 

ʆʩʥʦʚʥʽ ʝʪʘʧʠ ʧʨʦʻʢʪʫʚʘʥʥʷ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʭ ʩʠʩʪʝʤ. ʌʦʨʤʫ-
ʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʟʘʚʜʘʥʥʷ: ʟʤʽʩʪ, ʩʪʨʫʢʪʫʨʘ, ʧʦʨʷʜʦʢ ʧʦʛʦʜʞʝʥʥʷ. ʄʝʪʦʜʠ 
ʚʠʙʦʨʫ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ (ʧʦʨʽʚʥʷʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚ, ʨʘʥʞʫʚʘʥʥʷ). ʊʝʭʥʽʢʦ-
ʝʢʦʥʦʤʽʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ (ʊɽʆ): ʤʝʪʘ, ʤʝʪʦʜʠ, ʧʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ. 
ʆʮʽʥʢʘ ʢʘʧʽʪʘʣʴʥʠʭ ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ. ɺʠʙʽʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʽʘʥʪʘ 
ʽʥʞʝʥʝʨʥʦʛʦ ʨʽʰʝʥʥʷ. ʊɽʆ ʫ ʧʨʦʻʢʪʘʭ ʤʦʜʝʨʥʽʟʘʮʽʾ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ ʥʘ 
ʧʽʜʧʨʠʻʤʩʪʚʘʭ ɻʄʂ. 

 
ʆʩʥʦʚʥʽ ʝʪʘʧʠ ʧʨʦʻʢʪʫʚʘʥʥʷ. ʊʝʭʥʽʯʥʝ ʟʘʚʜʘʥʥʷ. 
ʇʨʦʮʝʩ ʧʨʦʻʢʪʫʚʘʥʥʷ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʭ ʩʠʩʪʝʤ ʻ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥ-

ʪʥʠʤ ʽ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʤ, ʦʩʢʽʣʴʢʠ ʧʦʻʜʥʫʻ ʝʣʝʢʪʨʠʯʥʽ, ʤʝʭʘʥʽʯʥʽ, ʧʨʦʛʨʘ-
ʤʥʽ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʢʣʘʜʦʚʽ ʚ ʻʜʠʥʫ ʽʥʪʝʛʨʦʚʘʥʫ ʩʠʩʪʝʤʫ, ʟʜʘʪʥʫ ʨʝʘʣʽʟʦ-
ʚʫʚʘʪʠ ʟʘʜʘʥʽ ʬʫʥʢʮʽʾ ʯʠ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ. ʊʘʢʽ ʩʠʩʪʝʤʠ ʟʘʩʪʦʩʦʚʫ-
ʶʪʴʩʷ ʚ ʰʠʨʦʢʦʤʫ ʩʧʝʢʪʨʽ ʛʘʣʫʟʝʡ ï ʚʽʜ ʧʨʦʤʠʩʣʦʚʦʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʝʥʝʨ-
ʛʝʪʠʢʠ ʡ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʜʦ ʨʦʙʦʪʦʪʝʭʥʽʢʠ, ʤʝʜʠʯʥʦʛʦ 
ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʧʦʙʫʪʦʚʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʧʨʠʩʪʨʦʾʚ. 

ʆʩʥʦʚʥʽ ʝʪʘʧʠ ʧʨʦʻʢʪʫʚʘʥʥʷ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʭ ʩʠʩʪʝʤ.  
1. ɺʠʟʥʘʯʝʥʥʷ ʚʠʤʦʛ ʽ ʮʽʣʝʡ ʩʠʩʪʝʤʠ. ʇʦʯʘʪʢʦʚʠʡ ʝʪʘʧ ʧʨʦʻʢʪʫ-

ʚʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʬʦʨʤʫʚʘʥʥʷ ʟʘʛʘʣʴʥʦʾ ʢʦʥʮʝʧʮʽʾ ʤʘʡʙʫʪʥʴʦʾ ʩʠʩʪʝʤʠ, 
ʚʠʟʥʘʯʝʥʥʷ ʾʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 
ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʚʩʪʘʥʦʚʣʶʶʪʴ ʚʠʤʦʛʠ ʜʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʥʘʜʽʡʥʦʩʪʽ, ʪʦʯ-
ʥʦʩʪʽ, ʙʝʟʧʝʢʠ ʪʘ ʩʫʤʽʩʥʦʩʪʽ ʩʠʩʪʝʤʠ ʟ ʽʥʰʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʚʠʨʦʙʥʠʯʦʾ ʽʥ-
ʬʨʘʩʪʨʫʢʪʫʨʠ. ʇʨʦʚʦʜʠʪʴʩʷ ʘʥʘʣʽʟ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ð ʪʝʤʧʝʨʘʪʫʨʥʠʭ, 
ʚʽʙʨʘʮʽʡʥʠʭ, ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ, ʘ ʪʘʢʦʞ ʧʨʦʩʪʦʨʦʚʠʭ ʦʙʤʝʞʝʥʴ. ɺʠʟʥʘʯʘ-
ʶʪʴʩʷ ʢʨʠʪʠʯʥʽ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ ʬʘʢʪʦʨʠ, ʪʘʢʽ ʷʢ ʜʦʧʫʩʪʠʤʘ ʚʘʨʪʽʩʪʴ, ʨʽ-
ʚʝʥʴ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ, ʛʘʙʘʨʠʪʠ, ʤʘʩʘ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʦʙʤʝʞʝʥʥʷ, ʱʦ 
ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʙʽʨ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʽ ʩʭʝʤʥʠʭ ʨʽʰʝʥʴ. 

2. ʂʦʥʮʝʧʪʫʘʣʴʥʝ ʧʨʦʻʢʪʫʚʘʥʥʷ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʬʦʨʤʫʻʪʴʩʷ ʟʘʛʘ-
ʣʴʥʘ ʽʜʝʷ ʤʘʡʙʫʪʥʴʦʾ ʩʠʩʪʝʤʠ ʫ ʚʠʛʣʷʜʽ ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʤʦʜʝʣʽ, ʱʦ ʚʽʜʦ-
ʙʨʘʞʘʻ ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʾʾ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ɺʠʢʦʥʫʻʪʴʩʷ ʽʜʝʥʪʠʬʽʢʘʮʽʷ 
ʢʣʶʯʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ð ʜʘʪʯʠʢʽʚ, ʚʠʢʦʥʘʚʯʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʢʦʥʪʨʦʣʝʨʽʚ, ʢʦ-
ʤʫʥʽʢʘʮʽʡʥʠʭ ʽʥʪʝʨʬʝʡʩʽʚ ʪʘ ʝʣʝʤʝʥʪʽʚ ʢʝʨʫʚʘʥʥʷ. ɺʠʟʥʘʯʘʻʪʴʩʷ ʪʠʧ ʝʥʝ-
ʨʛʝʪʠʯʥʦʛʦ ʧʨʠʚʦʜʫ (ʝʣʝʢʪʨʠʯʥʦʛʦ, ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʯʠ ʧʥʝʚʤʘʪʠʯʥʦʛʦ), ʦʙ-
ˇʨʫʥʪʦʚʫʻʪʴʩʷ ʜʦʮʽʣʴʥʽʩʪʴ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʨʦʙʦʪʠ, 
ʚʠʤʦʛ ʜʦ ʪʦʯʥʦʩʪʽ, ʜʠʥʘʤʽʢʠ ʪʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. ʈʝʟʫʣʴʪʘʪʦʤ ʢʦʥʮʝʧ-
ʪʫʘʣʴʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʻ ʩʪʚʦʨʝʥʥʷ ʫʟʘʛʘʣʴʥʝʥʦʾ ʩʭʝʤʠ ʩʠʩʪʝʤʠ, ʱʦ ʚʠ-
ʟʥʘʯʘʻ ʾʾ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ ʪʘ ʚʟʘʻʤʦʜʽʶ ʧʽʜʩʠʩʪʝʤ. 

3. ʉʠʩʪʝʤʥʝ ʧʨʦʻʢʪʫʚʘʥʥʷ. ʅʘ ʝʪʘʧʽ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʚʠ-
ʟʥʘʯʘʻʪʴʩʷ ʟʘʛʘʣʴʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʦʾ ʩʠʩʪʝʤʠ, ʾʾ ʩʪʨʫʢʪʫʨʘ 
ʪʘ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ ʦʢʨʝʤʠʤʠ ʧʽʜʩʠʩʪʝʤʘʤʠ. ʌʦʨʤʫʻʪʴʩʷ ʣʦʛʽʯʥʘ ʪʘ ʬʽ-
ʟʠʯʥʘ ʩʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʫʟʛʦʜʞʝʥʫ ʨʦʙʦʪʫ ʚʩʽʭ ʾʾ ʝʣʝʤʝʥ-
ʪʽʚ. ʇʨʦʚʦʜʠʪʴʩʷ ʚʠʙʽʨ ʩʝʥʩʦʨʽʚ ʜʣʷ ʟʙʠʨʘʥʥʷ ʜʘʥʠʭ ʧʨʦ ʩʪʘʥ ʧʨʦʮʝʩʫ ʘʙʦ 
ʦʙôʻʢʪʘ ʢʝʨʫʚʘʥʥʷ ð ʜʘʪʯʠʢʽʚ ʪʝʤʧʝʨʘʪʫʨʠ, ʪʠʩʢʫ, ʧʦʣʦʞʝʥʥʷ, ʩʪʨʫʤʫ 



 

ʪʦʱʦ. ɺʦʜʥʦʯʘʩ ʦʙʠʨʘʶʪʴʩʷ ʚʠʢʦʥʘʚʯʽ ʤʝʭʘʥʽʟʤʠ, ʟʜʘʪʥʽ ʨʝʘʣʽʟʫʚʘʪʠ ʧʦʪ-
ʨʽʙʥʽ ʜʽʾ: ʝʣʝʢʪʨʦʜʚʠʛʫʥʠ, ʩʦʣʝʥʦʾʜʠ, ʩʝʨʚʦʜʚʠʛʫʥʠ ʘʙʦ ʽʥʰʽ ʧʨʠʩʪʨʦʾ, ʱʦ 
ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʝʭʘʥʽʯʥʝ ʧʝʨʝʤʽʱʝʥʥʷ, ʥʘʪʠʩʢʘʥʥʷ ʯʠ ʦʙʝʨʪʘʥʥʷ. ʆʩʥʦʚʥʘ 
ʤʝʪʘ ʮʴʦʛʦ ʝʪʘʧʫ ð ʩʪʚʦʨʝʥʥʷ ʩʪʨʫʢʪʫʨʥʦʾ ʤʦʜʝʣʽ ʩʠʩʪʝʤʠ, ʱʦ ʧʦʻʜʥʫʻ 
ʩʝʥʩʦʨʥʽ, ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʪʘ ʚʠʢʦʥʘʚʯʽ ʢʦʤʧʦʥʝʥʪʠ ʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʮʽʣʽʩʥʫ 
ʩʠʩʪʝʤʫ. 

4. ɽʣʝʢʪʨʠʯʥʝ ʧʨʦʻʢʪʫʚʘʥʥʷ. ʎʝʡ ʝʪʘʧ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʨʦʙʣʝʥʥʷ 
ʧʨʠʥʮʠʧʦʚʠʭ ʝʣʝʢʪʨʠʯʥʠʭ ʩʭʝʤ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ ʫʩʽʤʘ 
ʝʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʠ ʪʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ʾʾ ʩʪʘʙʽʣʴʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ɺʠʢʦ-
ʥʫʻʪʴʩʷ ʚʠʙʽʨ ʝʣʝʢʪʨʠʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ð ʨʝʟʠʩʪʦʨʽʚ, ʢʦʥʜʝʥʩʘʪʦʨʽʚ, ʜʨʦ-
ʩʝʣʽʚ, ʪʨʘʥʩʬʦʨʤʘʪʦʨʽʚ, ʢʦʤʫʪʘʮʽʡʥʠʭ ʘʧʘʨʘʪʽʚ ʽ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ. ʆʩʦʙ-
ʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʨʦʟʨʦʙʮʽ ʩʭʝʤ ʞʠʚʣʝʥʥʷ, ʚʠʙʦʨʫ ʢʘʙʝʣʴʥʠʭ ʪʨʘʩ 
ʽ ʟʘʙʝʟʧʝʯʝʥʥʶ ʝʣʝʢʪʨʦʙʝʟʧʝʢʠ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʬʫʥʢʮʽʡ ʢʝʨʫʚʘʥʥʷ ʟʜʽʡʩ-
ʥʶʻʪʴʩʷ ʚʠʙʽʨ ʚʽʜʧʦʚʽʜʥʦʛʦ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ ʘʙʦ ʧʨʦʛʨʘʤʦʚʘʥʦʛʦ ʣʦʛʽʯ-
ʥʦʛʦ ʢʦʥʪʨʦʣʝʨʘ (PLC), ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʩʝʥʩʦʨʥʠʤʠ, ʚʠʢʦ-
ʥʘʚʯʠʤʠ ʪʘ ʦʙʯʠʩʣʶʚʘʣʴʥʠʤʠ ʧʽʜʩʠʩʪʝʤʘʤʠ. ʇʝʨʝʜʙʘʯʘʶʪʴʩʷ ʟʘʩʦʙʠ ʟʘ-
ʭʠʩʪʫ ʚʽʜ ʧʝʨʝʚʘʥʪʘʞʝʥʴ, ʢʦʨʦʪʢʠʭ ʟʘʤʠʢʘʥʴ, ʧʝʨʝʥʘʧʨʫʛ ʽ ʥʝʩʘʥʢʮʽʦʥʦʚʘ-
ʥʦʛʦ ʚʪʨʫʯʘʥʥʷ, ʱʦ ʛʘʨʘʥʪʫʶʪʴ ʥʘʜʽʡʥʫ ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ ʚ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ 
ʫʤʦʚʘʭ. 

5. ʄʝʭʘʥʽʯʥʝ ʧʨʦʻʢʪʫʚʘʥʥʷ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʨʦʟʨʦʙ-
ʣʝʥʥʷ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ ð ʥʝʩʫʯʠʭ ʨʘʤ, ʢʦʨʧʫʩʽʚ, ʰʘʩʽ, 
ʦʧʦʨʥʠʭ ʚʫʟʣʽʚ ʽ ʢʨʽʧʠʣʴʥʠʭ ʜʝʪʘʣʝʡ. ɺʠʟʥʘʯʘʶʪʴʩʷ ʛʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝ-
ʪʨʠ, ʤʘʪʝʨʽʘʣʠ ʪʘ ʩʧʦʩʦʙʠ ʟôʻʜʥʘʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʝʦʙʭʽʜʥʫ ʤʽʮʥʽʩʪʴ, 
ʞʦʨʩʪʢʽʩʪʴ ʽ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʪʦʯʥʠʭ ʤʦʜʝʣʝʡ ʟʘ-
ʩʪʦʩʦʚʫʶʪʴʩʷ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ (CAD), ʷʢʽ ʜʘʶʪʴ 
ʟʤʦʛʫ ʚʠʢʦʥʫʚʘʪʠ ʪʨʠʚʠʤʽʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ, ʧʝʨʝʚʽʨʷʪʠ ʩʫʤʽʩʥʽʩʪʴ ʜʝʪʘ-
ʣʝʡ ʪʘ ʧʨʦʚʦʜʠʪʠ ʧʦʧʝʨʝʜʥʽ ʚʽʨʪʫʘʣʴʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ 
ʧʨʠʜʽʣʷʶʪʴ ʧʨʦʻʢʪʫʚʘʥʥʶ ʨʫʭʦʤʠʭ ʯʘʩʪʠʥ ð ʚʘʣʽʚ, ʤʫʬʪ, ʧʽʜʰʠʧʥʠʢʽʚ, ʨʝ-
ʜʫʢʪʦʨʽʚ, ʨʝʤʽʥʥʠʭ ʽ ʟʫʙʯʘʩʪʠʭ ʧʝʨʝʜʘʯ ð ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʚʘʥʪʘʞʝʥʴ, 
ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ, ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʝʨʝʜʘʚʘʥʥʷ ʨʫʭʫ. 

6. ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ. ɽʪʘʧ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟ-
ʧʝʯʝʥʥʷ ʦʭʦʧʣʶʻ ʩʪʚʦʨʝʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʢʝʨʫʚʘʥʥʷ, ʦʙʨʦʙʣʝʥʥʷ ʩʠʛʥʘʣʽʚ, 
ʣʦʛʽʢʠ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʫ ʤʝʞʘʭ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʦʾ ʩʠʩ-
ʪʝʤʠ. ɺʠʟʥʘʯʘʶʪʴʩʷ ʧʨʠʥʮʠʧʠ ʨʦʙʦʪʠ ʢʦʥʪʫʨʽʚ ʢʝʨʫʚʘʥʥʷ, ʫʤʦʚʠ ʧʝʨʝʭʦʜʫ 
ʤʽʞ ʨʝʞʠʤʘʤʠ, ʘʣʛʦʨʠʪʤʠ ʩʪʘʙʽʣʽʟʘʮʽʾ ʪʘ ʘʚʘʨʽʡʥʦʛʦ ʨʝʘʛʫʚʘʥʥʷ. ʉʪʚʦʨʶ-
ʶʪʴʩʷ ʧʨʦʛʨʘʤʠ ʜʣʷ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʽʚ ʘʙʦ ʧʨʦʛʨʘʤʦʚʘʥʠʭ ʣʦʛʽʯʥʠʭ ʢʦʥʪ-
ʨʦʣʝʨʽʚ (PLC), ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʩʝʥʩʦʨʥʠʤʠ ʪʘ ʚʠʢʦʥʘʚ-
ʯʠʤʠ ʤʦʜʫʣʷʤʠ. ɿʘ ʧʦʪʨʝʙʠ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ, ʱʦ ʟʘ-
ʙʝʟʧʝʯʫʻ ʚʽʜʦʙʨʘʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʢʝʨʫʚʘʥʥʷ ʨʝʞʠʤʘʤʠ 
ʨʦʙʦʪʠ ʪʘ ʜʽʘʛʥʦʩʪʠʢʫ ʩʪʘʥʫ ʩʠʩʪʝʤʠ. ʆʩʥʦʚʥʘ ʤʝʪʘ ʮʴʦʛʦ ʝʪʘʧʫ ð ʨʝʘʣʽ-
ʟʘʮʽʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʣʦʛʽʢʠ ʩʠʩʪʝʤʠ ʫ ʚʠʛʣʷʜʽ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʜʫ, ʷʢʠʡ ʛʘ-
ʨʘʥʪʫʻ ʾʾ ʩʪʘʙʽʣʴʥʫ, ʙʝʟʧʝʯʥʫ ʪʘ ʝʬʝʢʪʠʚʥʫ ʨʦʙʦʪʫ. 

7. ɯʥʪʝʛʨʘʮʽʷ ʽ ʪʝʩʪʫʚʘʥʥʷ. ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʨʦʟʨʦʙʣʝʥʥʷ ʦʢʨʝʤʠʭ 
ʧʽʜʩʠʩʪʝʤ ʚʠʢʦʥʫʻʪʴʩʷ ʾʭ ʽʥʪʝʛʨʘʮʽʷ ʫ ʻʜʠʥʫ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʫ ʩʠʩʪʝʤʫ ʟ 
ʧʦʜʘʣʴʰʠʤ ʢʦʤʧʣʝʢʩʥʠʤ ʪʝʩʪʫʚʘʥʥʷʤ. ʇʝʨʝʚʽʨʷʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 



 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʻʢʪʥʠʤ ʚʠʤʦʛʘʤ, ʧʨʦʚʦʜʠʪʴʩʷ ʥʘʣʘʛʦ-
ʜʞʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʘʧʘʨʘʪʥʦʶ ʪʘ ʧʨʦʛʨʘʤʥʦʶ ʯʘʩʪʠʥʘʤʠ. ʊʝʩʪʫʚʘʥʥʷ 
ʟʜʽʡʩʥʶʻʪʴʩʷ ʷʢ ʫ ʟʤʦʜʝʣʴʦʚʘʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ, ʪʘʢ ʽ ʚ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ 
ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʣʷ ʦʮʽʥʢʠ ʥʘʜʽʡʥʦʩʪʽ, ʩʪʘʙʽʣʴʥʦʩʪʽ, ʪʦʯʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʨʦ-
ʙʦʪʠ ʩʠʩʪʝʤʠ. ʋ ʧʨʦʮʝʩʽ ʧʝʨʝʚʽʨʦʢ ʚʠʷʚʣʷʶʪʴʩʷ ʥʝʜʦʣʽʢʠ, ʧʦʤʠʣʢʠ ʚ ʘʣʛʦ-
ʨʠʪʤʘʭ ʘʙʦ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʨʽʰʝʥʴ, ʧʽʩʣʷ ʯʦʛʦ ʟʜʽʡʩʥʶ-
ʻʪʴʩʷ ʾʭ ʫʩʫʥʝʥʥʷ ʪʘ ʧʦʚʪʦʨʥʘ ʧʝʨʝʚʽʨʢʘ. ʈʝʟʫʣʴʪʘʪʦʤ ʮʴʦʛʦ ʝʪʘʧʫ ʻ ʧʽʜʪ-
ʚʝʨʜʞʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʪʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʩʠʩʪʝʤʠ ʟʘʜʘʥʠʤ ʪʝʭʥʽʯʥʠʤ 
ʧʘʨʘʤʝʪʨʘʤ. 

8. ʆʧʪʠʤʽʟʘʮʽʷ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ. ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ 
ʚʠʢʦʥʫʻʪʴʩʷ ʧʦʛʣʠʙʣʝʥʠʡ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʽʟ ʤʝʪʦʶ ʚʠʷʚ-
ʣʝʥʥʷ ʨʝʟʝʨʚʽʚ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ. ʅʘ ʦʩʥʦʚʽ 
ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʦʧʪʠʤʽʟʘʮʽʷ ʘʧʘʨʘʪʥʠʭ ʢʦʤʧʦʥʝʥ-
ʪʽʚ, ʘʣʛʦʨʠʪʤʽʚ ʢʝʨʫʚʘʥʥʷ ʪʘ ʧʨʦʛʨʘʤʥʠʭ ʤʦʜʫʣʽʚ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽ-
ʣʷʶʪʴ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ, ʰʚʠʜʢʦʜʽʾ, ʪʦʯʥʦʩʪʽ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʩʪʘʙʽʣʴʥʦ-
ʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚ ʧʝʨʝʭʽʜʥʠʭ ʨʝʞʠʤʘʭ. ɿʘ ʧʦʪʨʝʙʠ ʚʥʦʩʷʪʴʩʷ ʢʦʥʩʪʨʫ-
ʢʪʠʚʥʽ ʘʙʦ ʧʨʦʛʨʘʤʥʽ ʟʤʽʥʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʥʠʞʝʥʥʷ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ, 
ʤʽʥʽʤʽʟʘʮʽʶ ʚʪʨʘʪ ʽ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ. ʎʝʡ ʝʪʘʧ ʟʘʚʝʨʰʫʻ ʮʠʢʣ ʪʝʭʥʽ-
ʯʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʧʝʨʝʜ ʧʝʨʝʜʘʯʝʶ ʾʾ ʚ ʩʝʨʽʡʥʝ ʚʠʨʦʙʥʠʮʪʚʦ 
ʯʠ ʝʢʩʧʣʫʘʪʘʮʽʶ. 

9. ɼʦʢʫʤʝʥʪʘʮʽʷ. ɿʘʚʝʨʰʘʣʴʥʠʤ ʝʪʘʧʦʤ ʧʨʦʻʢʪʫʚʘʥʥʷ ʻ ʧʽʜʛʦʪʦʚʢʘ 
ʧʦʚʥʦʛʦ ʧʘʢʝʪʘ ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʛʦʪʦ-
ʚʣʝʥʥʷ, ʤʦʥʪʘʞʫ, ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʧʦʜʘʣʴʰʦʾ ʤʦʜʝʨʥʽʟʘʮʽʾ ʩʠʩʪʝʤʠ. ɼʦ 
ʩʢʣʘʜʫ ʮʴʦʛʦ ʧʘʢʝʪʘ ʚʭʦʜʷʪʴ ʧʨʠʥʮʠʧʦʚʽ ʪʘ ʤʦʥʪʘʞʥʽ ʝʣʝʢʪʨʠʯʥʽ ʩʭʝʤʠ, 
ʪʨʠʚʠʤʽʨʥʽ ʤʦʜʝʣʽ ʡ ʢʨʝʩʣʝʥʥʷ ʜʝʪʘʣʝʡ, ʩʧʝʮʠʬʽʢʘʮʽʾ ʦʙʣʘʜʥʘʥʥʷ, ʧʝʨʝʣʽʢ 
ʤʘʪʝʨʽʘʣʽʚ, ʘ ʪʘʢʦʞ ʽʥʩʪʨʫʢʮʽʾ ʟ ʥʘʣʘʰʪʫʚʘʥʥʷ, ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʪʝʭʥʽʯʥʦʛʦ 
ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ɼʦʢʫʤʝʥʪʘʮʽʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʣʦʛʽʯʥʦ ʩʪʨʫʢʪʫʨʦʚʘʥʦʶ, ʯʽ-
ʪʢʦ ʦʬʦʨʤʣʝʥʦʶ ʪʘ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʩʪʘʥʜʘʨʪʽʚ ɭʉʂɼ ʽ ʯʠʥʥʠʭ ʥʦʨʤʘ-
ʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ. ɰʾ ʧʦʚʥʦʪʘ ʪʘ ʟʨʦʟʫʤʽʣʽʩʪʴ ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʬʝʢʪʠʚʥʫ 
ʝʢʩʧʣʫʘʪʘʮʽʶ ʩʠʩʪʝʤʠ, ʩʧʨʦʱʫʶʪʴ ʪʝʭʥʽʯʥʫ ʧʽʜʪʨʠʤʢʫ ʡ ʧʦʣʝʛʰʫʶʪʴ ʨʝʘ-
ʣʽʟʘʮʽʶ ʤʘʡʙʫʪʥʽʭ ʫʜʦʩʢʦʥʘʣʝʥʴ. 

ʉʪʘʜʽʾ ʧʨʦʻʢʪʫʚʘʥʥʷ.  
ʇʨʦʮʝʩ ʧʨʦʻʢʪʫʚʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʧʨʦʭʦʜʞʝʥʥʷ ʥʠʟʢʠ ʧʦʩʣʽʜʦʚʥʠʭ 

ʩʪʘʜʽʡ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʤʘʻ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʽ ʮʽʣʽ, ʟʤʽʩʪ ʽ ʨʝʟʫʣʴʪʘʪʠ. ʎʽ ʩʪʘʜʽʾ 
ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʝʪʘʧʥʠʡ ʧʝʨʝʭʽʜ ʚʽʜ ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʽʜʝʾ ʜʦ ʧʦʚʥʦʮʽʥʥʦʛʦ 
ʪʝʭʥʽʯʥʦʛʦ ʨʽʰʝʥʥʷ, ʛʦʪʦʚʦʛʦ ʜʦ ʨʝʘʣʽʟʘʮʽʾ. ʅʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ ʟʜʽʡʩʥʶʻʪʴʩʷ 
ʫʪʦʯʥʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʩʠʩʪʝʤʠ, ʫʟʛʦʜʞʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ, ʘʥʘʣʽʟ ʚʽʜ-
ʧʦʚʽʜʥʦʩʪʽ ʩʪʘʥʜʘʨʪʘʤ ʽ ʧʝʨʝʚʽʨʢʘ ʜʦʩʷʛʥʝʥʥʷ ʟʘʜʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʝʬʝʢʪʠ-
ʚʥʦʩʪʽ. ʇʦʩʣʽʜʦʚʥʝ ʚʠʢʦʥʘʥʥʷ ʚʩʽʭ ʩʪʘʜʽʡ ʜʘʻ ʟʤʦʛʫ ʟʘʙʝʟʧʝʯʠʪʠ ʢʦʤʧʣʝʢ-
ʩʥʽʩʪʴ, ʥʘʜʽʡʥʽʩʪʴ ʽ ʝʢʦʥʦʤʽʯʥʫ ʦʙˇʨʫʥʪʦʚʘʥʽʩʪʴ ʢʽʥʮʝʚʦʛʦ ʨʝʟʫʣʴʪʘʪʫ.    

ɿʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ɼɹʅ ɸ.2.2-3-2014 ñʉʢʣʘʜ ʪʘ ʟʤʽʩʪ ʧʨʦʻʢʪʥʦʾ ʜʦ-
ʢʫʤʝʥʪʘʮʽʾ ʥʘ ʙʫʜʽʚʥʠʮʪʚʦò, ʧʨʦʮʝʩ ʧʨʦʻʢʪʫʚʘʥʥʷ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʢʽʣʴʢʘ 
ʧʦʩʣʽʜʦʚʥʠʭ ʩʪʘʜʽʡ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʤʘʻ ʚʣʘʩʥʝ ʧʨʠʟʥʘʯʝʥʥʷ, ʟʤʽʩʪ ʽ ʩʪʫʧʽʥʴ 
ʜʝʪʘʣʽʟʘʮʽʾ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ: 

¶ ʊʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ (ʊɽʆ); 



 

¶ ʊʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ (ʊɽʈ); 
¶ ɽʩʢʽʟʥʠʡ ʧʨʦʻʢʪ (ɽʇ); 
¶ ʇʨʦʻʢʪ (ʇ); 
¶ ʈʦʙʦʯʠʡ ʧʨʦʻʢʪ (ʈʇ); 
¶ ʈʦʙʦʯʘ ʜʦʢʫʤʝʥʪʘʮʽʷ (ʈ). 
 
ʊʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ (ʊɽʆ). ʊɽʆ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʥʘ 

ʦʩʥʦʚʽ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʽ ʚʠʢʦʥʫʻʪʴʩʷ ʜʣʷ ʦʙôʻʢʪʽʚ, ʱʦ ʻ ʝʣʝʤʝʥʪʘʤʠ ʚʠʨʦʙ-
ʥʠʯʠʭ ʩʠʩʪʝʤ ʘʙʦ ʽʥʞʝʥʝʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʆʩʥʦʚʥʦʶ ʤʝ-
ʪʦʶ ʮʽʻʾ ʩʪʘʜʽʾ ʻ ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʾ ʜʦʮʽʣʴʥʦʩʪʽ ʪʘ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠ-
ʚʥʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʫ. ʋ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʊɽʆ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʜʝʢʽ-
ʣʴʢʘ ʤʦʞʣʠʚʠʭ ʚʘʨʽʘʥʪʽʚ ʨʽʰʝʥʴ, ʧʦʨʽʚʥʶʶʪʴʩʷ ʾʭ ʪʝʭʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʚʘʨ-
ʪʽʩʪʴ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ. ʈʝʟʫʣʴʪʘʪʦʤ ʻ ʚʠʙʽʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʽʘ-
ʥʪʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʥʘʡʢʨʘʱʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʢʘʧʽʪʘʣʴʥʠʤʠ ʚʢʣʘʜʝʥ-
ʥʤ̫ʠ, ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʶ, ʪʝʨʤʽʥʦʤ ʦʢʫʧʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʽʩʪʶ ʩʠʩʪʝʤʠ. 

ʊʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ (ʊɽʈ). ʊɽʈ ʻ ʘʥʘʣʽʪʠʯʥʠʤ 
ʝʪʘʧʦʤ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʢʽʣʴʢʽʩʥʫ ʦʮʽʥʢʫ ʪʝʭʥʽʯʥʠʭ ʽ ʬʽʥʘʥʩʦʚʦ-ʝʢʦʥʦʤʽʯʥʠʭ 
ʧʘʨʘʤʝʪʨʽʚ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʧʨʦʻʢʪʫ ʘʙʦ ʽʥʚʝʩʪʠʮʽʡʥʦʾ ʽʥʽʮʽʘʪʠʚʠ. ʆʩʥʦ-
ʚʥʘ ʤʝʪʘ ʮʴʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ð ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʦʢʫʧʥʦʩʪʽ ʪʘ 
ʜʦʮʽʣʴʥʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʦʙʨʘʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʨʽʰʝʥʥʷ. ʋ ʤʝʞʘʭ ʊɽʈ ʘʥʘʣʽʟʫ-
ʶʪʴʩʷ ʢʘʧʽʪʘʣʴʥʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ, ʦʯʽʢʫʚʘʥʠʡ ʝʢʦʥʦʤʽʯʥʠʡ 
ʝʬʝʢʪ, ʘ ʪʘʢʦʞ ʦʮʽʥʶʶʪʴʩʷ ʪʝʭʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʩʠʩʪʝʤʠ, ʪʘʢʽ ʷʢ ʝʥʝʨʛʦʝʬʝ-
ʢʪʠʚʥʽʩʪʴ, ʥʘʜʽʡʥʽʩʪʴ ʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʜʦʟʚʦʣʷʶʪʴ 
ʦʙˇʨʫʥʪʫʚʘʪʠ ʜʦʮʽʣʴʥʽʩʪʴ ʧʦʜʘʣʴʰʦʾ ʨʝʘʣʽʟʘʮʽʾ ʘʙʦ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʻʢʪʫ. 

ɽʩʢʽʟʥʠʡ ʧʨʦʻʢʪ (ɽʇ). ɽʩʢʽʟʥʠʡ ʧʨʦʻʢʪ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʚʠ-
ʭʽʜʥʠʭ ʜʘʥʠʭ ʽ ʧʝʨʝʜʙʘʯʘʻ ʧʦʧʝʨʝʜʥʻ ʦʧʨʘʮʶʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʪʝʭʥʽʯʥʠʭ, 
ʘʨʭʽʪʝʢʪʫʨʥʠʭ, ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ. ʁʦʛʦ ʛʦʣʦʚʥʝ ʟʘ-
ʚʜʘʥʥʷ ð ʧʽʜʪʚʝʨʜʠʪʠ ʧʨʠʥʮʠʧʦʚʫ ʤʦʞʣʠʚʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʦʙôʻʢʪʘ, ʚʠ-
ʟʥʘʯʠʪʠ ʦʩʥʦʚʥʽ ʪʝʭʥʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʪʘ ʦʨʽʻʥʪʦʚʥʫ ʚʘʨʪʽʩʪʴ ʧʨʦʻʢʪʫ. 
ʋ ʤʝʞʘʭ ɽʇ ʬʦʨʤʫʶʪʴʩʷ ʚʘʨʽʘʥʪʠ ʘʨʭʽʪʝʢʪʫʨʥʦ-ʧʣʘʥʫʚʘʣʴʥʠʭ ʽ ʢʦʥʩ-
ʪʨʫʢʪʠʚʥʠʭ ʨʽʰʝʥʴ, ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʩʭʝʤʠ ʽʥʞʝʥʝʨʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, 
ʧʨʦʚʦʜʷʪʴʩʷ ʧʦʧʝʨʝʜʥʽ ʽʥʞʝʥʝʨʥʽ ʨʦʟʨʘʭʫʥʢʠ ʪʘ ʦʮʽʥʶʻʪʴʩʷ ʚʧʣʠʚ ʥʘ 
ʜʦʚʢʽʣʣʷ. ʈʝʟʫʣʴʪʘʪʠ ʝʩʢʽʟʥʦʛʦ ʧʨʦʻʢʪʫ ʩʣʫʛʫʶʪʴ ʙʘʟʦʶ ʜʣʷ ʧʦʜʘʣʴ-
ʰʦʛʦ ʜʝʪʘʣʽʟʦʚʘʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ. 

ʇʨʦʻʢʪ (ʇ). ʉʪʘʜʽʷ çʇʨʦʻʢʪè ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʢʦʤʧʣʝʢʩʥʝ ʚʠʟʥʘ-
ʯʝʥʥʷ ʘʨʭʽʪʝʢʪʫʨʥʠʭ, ʪʝʭʥʦʣʦʛʽʯʥʠʭ, ʪʝʭʥʽʯʥʠʭ, ʝʢʦʣʦʛʽʯʥʠʭ ʪʘ ʽʥʞʝʥʝ-
ʨʥʠʭ ʨʽʰʝʥʴ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʦʙôʻʢʪʘ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʚʠʢʦʥʫ-
ʶʪʴʩʷ ʜʝʪʘʣʴʥʽ ʨʦʟʨʦʙʢʠ ʤʽʩʪʦʙʫʜʽʚʥʠʭ ʽ ʧʣʘʥʫʚʘʣʴʥʠʭ ʨʽʰʝʥʴ, ʩʪʚʦʨʶ-
ʶʪʴʩʷ ʘʨʭʽʪʝʢʪʫʨʥʽ ʢʦʥʮʝʧʮʽʾ, ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʽʥʞʝʥʝʨʥʽ ʤʝʨʝʞʽ ʪʘ ʩʠ-
ʩʪʝʤʠ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ, ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʚʝʥʪʠʣʷʮʽʾ ʡ ʟʘʭʠʩʪʫ. 
ʆʙʦʚôʷʟʢʦʚʦ ʚʨʘʭʦʚʫʶʪʴʩʷ ʝʢʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ, ʚʠʤʦʛʠ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʪʘ 
ʥʦʨʤʘʪʠʚʠ ʙʝʟʧʝʢʠ. ʊʘʢʦʞ ʧʨʦʚʦʜʠʪʴʩʷ ʢʦʰʪʦʨʠʩʥʘ ʦʮʽʥʢʘ, ʷʢʘ ʚʠʟʥʘ-
ʯʘʻ ʚʘʨʪʽʩʪʴ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʧʦʜʘʣʴʰʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʄʝʪʦʶ ʮʽʻʾ ʩʪʘʜʽʾ 
ʻ ʩʪʚʦʨʝʥʥʷ ʫʟʛʦʜʞʝʥʦʾ ʪʝʭʥʽʯʥʦʾ ʩʪʨʘʪʝʛʽʾ ʨʝʘʣʽʟʘʮʽʾ ʦʙôʻʢʪʘ, ʷʢʘ ʟʘ-
ʙʝʟʧʝʯʫʻ ʡʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʫ ʡ ʝʢʦʥʦʤʽʯʥʫ ʜʦʮʽʣʴʥʽʩʪʴ. 



 

ʈʦʙʦʯʠʡ ʧʨʦʻʢʪ (ʈʇ). ʉʪʘʜʽʷ çʈʦʙʦʯʠʡ ʧʨʦʻʢʪè ʚʠʢʦʥʫʻʪʴʩʷ ʜʣʷ 
ʦʙôʻʢʪʽʚ ʟ ʥʝʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʪʝʭʥʽʯʥʦʾ ʩʢʣʘʜʥʦʩʪʽ ʘʙʦ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ 
ʙʽʣʴʰʽʩʪʴ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ ʫʞʝ ʦʧʨʘʮʴʦʚʘʥʦ ʥʘ ʧʦʧʝʨʝʜʥʽʭ ʝʪʘʧʘʭ 
ʧʨʦʻʢʪʫʚʘʥʥʷ. ʈʦʙʦʯʠʡ ʧʨʦʻʢʪ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʟʘʪʚʝʨʜʞʝʥʠʭ ʚʠʭʽʜʥʠʭ 
ʜʘʥʠʭ ʽ ʤʽʩʪʠʪʴ ʫʪʦʯʥʝʥʥʷ, ʜʝʪʘʣʽʟʘʮʽʶ ʪʘ ʢʦʥʢʨʝʪʠʟʘʮʽʶ ʫʩʽʭ ʪʝʭʥʽʯ-
ʥʠʭ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʧʦʚʥʠʡ ʢʦʤ-
ʧʣʝʢʪ ʢʨʝʩʣʝʥʴ, ʩʭʝʤ, ʨʦʟʨʘʭʫʥʢʽʚ ʽ ʩʧʝʮʠʬʽʢʘʮʽʡ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʙʝʟʧʦ-
ʩʝʨʝʜʥʴʦʛʦ ʚʠʢʦʥʘʥʥʷ ʤʦʥʪʘʞʥʠʭ, ʙʫʜʽʚʝʣʴʥʦ-ʽʥʞʝʥʝʨʥʠʭ ʪʘ ʧʫʩʢʦʥʘʣʘ-
ʛʦʜʞʫʚʘʣʴʥʠʭ ʨʦʙʽʪ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʪʘʜʽʷ ʈʇ ʟʘʙʝʟʧʝʯʫʻ ʧʨʘʢʪʠʯʥʫ ʨʝ-
ʘʣʽʟʘʮʽʶ ʧʨʦʻʢʪʥʠʭ ʨʽʰʝʥʴ ʫ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚʘʭ. 

ʈʦʙʦʯʘ ʜʦʢʫʤʝʥʪʘʮʽʷ (ʈ). ʈʦʙʦʯʘ ʜʦʢʫʤʝʥʪʘʮʽʷ ʷʚʣʷʻ ʩʦʙʦʶ ʢʦʤ-
ʧʣʝʢʩ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʚʥʫ ʪʝʭʥʽʯʥʫ ʛʦʪʦʚʥʽʩʪʴ ʜʦ ʨʝʘ-
ʣʽʟʘʮʽʾ ʧʨʦʻʢʪʫ. ɼʦ ʾʾ ʩʢʣʘʜʫ ʚʭʦʜʷʪʴ ʢʨʝʩʣʝʥʥʷ, ʩʧʝʮʠʬʽʢʘʮʽʾ, ʩʭʝʤʠ, ʨʦ-
ʟʨʘʭʫʥʢʠ, ʝʩʢʽʟʠ, ʽʥʩʪʨʫʢʮʽʾ ʟ ʤʦʥʪʘʞʫ, ʥʘʣʘʛʦʜʞʝʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ. 
ʎʷ ʜʦʢʫʤʝʥʪʘʮʽʷ ʩʪʚʦʨʶʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʟʘʪʚʝʨʜʞʝʥʠʭ ʨʽʰʝʥʴ ʧʦʧʝʨʝ-
ʜʥʽʭ ʩʪʘʜʽʡ ʽ ʻ ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʢʝʨʽʚʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʜʣʷ ʙʫʜʽʚʝʣʴʥʦ-ʤʦʥ-
ʪʘʞʥʠʭ, ʚʠʨʦʙʥʠʯʠʭ ʘʙʦ ʚʧʨʦʚʘʜʞʫʚʘʣʴʥʠʭ ʨʦʙʽʪ. ɰʾ ʪʦʯʥʽʩʪʴ, ʧʦʚʥʦʪʘ 
ʡ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʪʘʥʜʘʨʪʘʤ ʛʘʨʘʥʪʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʷʢʽʩʥʦʛʦ ʚʠʢʦ-
ʥʘʥʥʷ ʨʦʙʽʪ ʽ ʤʽʥʽʤʽʟʫʶʪʴ ʨʠʟʠʢʠ ʚʽʜʭʠʣʝʥʴ ʧʽʜ ʯʘʩ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʫ. 

ʈʦʙʦʯʘ ʜʦʢʫʤʝʥʪʘʮʽʷ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ.  
ʈʦʟʨʦʙʣʝʥʥʷ ʨʦʙʦʯʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʜʣʷ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʟʜʽʡʩ-

ʥʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʩʪʘʥʜʘʨʪʽʚ ɼʉʊʋ ɹ ɸ.2.4-3:2009, ɼʉʊʋ ɹ 
ɸ.2.4-4:2009 ʪʘ ʧʦʣʦʞʝʥʴ ɭʜʠʥʦʾ ʩʠʩʪʝʤʠ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ 
(ɭʉʂɼ). ʎʷ ʜʦʢʫʤʝʥʪʘʮʽʷ ʻ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʟʘʛʘʣʴʥʦʛʦ ʧʨʦʻʢʪʥʦʛʦ 
ʧʘʢʝʪʘ ʽ ʚʠʟʥʘʯʘʻ ʧʦʚʥʠʡ ʦʙʩʷʛ ʪʝʭʥʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʤʦʥ-
ʪʘʞʫ, ʥʘʣʘʰʪʫʚʘʥʥʷ ʪʘ ʚʚʝʜʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʟʘʩʦʙʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. 

ɼʦ ʾʾ ʩʢʣʘʜʫ ʚʭʦʜʷʪʴ: 
¶ ʨʦʙʦʯʽ ʢʨʝʩʣʝʥʥʷ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʤʦʥʪʘʞʫ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʘʚ-

ʪʦʤʘʪʠʟʘʮʽʾ; 
¶ ʢʨʝʩʣʝʥʥʷ ʟʘʛʘʣʴʥʠʭ ʚʠʜʽʚ ʥʝʪʠʧʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʽ ʧʨʠʩʪʨʦʾʚ 

ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʨʠʣʘʜʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʱʠʪʽʚ, ʰʘʬ ʽ ʧʫʣʴʪʽʚ ʢʝʨʫʚʘʥʥʷ; 
¶ ʩʧʝʮʠʬʽʢʘʮʽʾ ʦʙʣʘʜʥʘʥʥʷ, ʚʠʨʦʙʽʚ ʽ ʤʘʪʝʨʽʘʣʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ɼʉʊʋ ɹ ɸ.2.4-10; 
¶ ʚʽʜʦʤʽʩʪʴ ʧʦʪʨʝʙʠ ʚ ʤʘʪʝʨʽʘʣʘʭ ʽ ʢʦʤʧʣʝʢʪʫʶʯʠʭ; 
¶ ʚʽʜʦʤʽʩʪʴ ʦʙʩʷʛʽʚ ʙʫʜʽʚʝʣʴʥʦ-ʤʦʥʪʘʞʥʠʭ ʨʦʙʽʪ ʟʛʽʜʥʦ ʟ ʯʠʥʥʠʤʠ 

ʥʦʨʤʘʪʠʚʘʤʠ. 
ʂʦʤʧʣʝʢʪ ʮʽʻʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʟʘʙʝʟʧʝʯʫʻ ʫʥʽʬʽʢʦʚʘʥʝ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʽ 

ʩʪʚʦʨʶʻ ʥʦʨʤʘʪʠʚʥʫ ʦʩʥʦʚʫ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʩʫʧʨʦʚʦʜʫ ʩʠʩ-
ʪʝʤʠ. 

ʈʦʙʦʯʘ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʘ ʜʦʢʫʤʝʥʪʘʮʽʷ. 
ʈʦʙʦʯʘ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʘ ʜʦʢʫʤʝʥʪʘʮʽʷ ʷʚʣʷʻ ʩʦʙʦʶ ʢʦʤʧʣʝʢʪ ʤʘʪʝ-

ʨʽʘʣʽʚ, ʱʦ ʤʽʩʪʠʪʴ ʫʩʽ ʥʝʦʙʭʽʜʥʽ ʚʢʘʟʽʚʢʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʩʢʣʘʜʘʥʥʷ, ʚʠ-
ʧʨʦʙʫʚʘʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʦʩʣʽʜʥʦʛʦ ʟʨʘʟʢʘ ʘʙʦ ʩʝʨʽʡʥʦʾ ʧʘʨʪʽʾ ʚʠ-
ʨʦʙʫ. ʆʩʥʦʚʥʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʻ ʢʨʝʩʣʝʥʥʷ ʚʠʨʦʙʽʚ ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʜʝʪʘʣʽʟʘʮʽʾ 



 

ð ʟʘʛʘʣʴʥʽ, ʛʘʙʘʨʠʪʥʽ, ʤʦʥʪʘʞʥʽ, ʧʘʢʫʚʘʣʴʥʽ ð ʘ ʪʘʢʦʞ ʪʝʭʥʽʯʥʽ ʫʤʦʚʠ, ʨʦ-
ʟʨʘʭʫʥʢʠ, ʩʧʝʮʠʬʽʢʘʮʽʾ ʪʘ ʧʦʷʩʥʶʚʘʣʴʥʽ ʟʘʧʠʩʢʠ. 

ʅʝʚʽʜôʻʤʥʠʤ ʝʣʝʤʝʥʪʦʤ ʮʽʻʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʻ ʚʽʜʦʤʽʩʪʴ ʧʨʦʻʢʪʫ, ʷʢʘ ʤʽ-
ʩʪʠʪʴ ʧʝʨʝʣʽʢ ʫʩʽʭ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʧʦʚʥʠʡ 
ʢʦʤʧʣʝʢʪ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʜʘʥʦʛʦ ʦʙôʻʢʪʘ. ʊʘʢʘ ʚʽʜʦʤʽʩʪʴ ʟʘʙʝʟʧʝʯʫʻ ʩʠʩʪʝ-
ʤʘʪʠʟʘʮʽʶ, ʢʦʥʪʨʦʣʴ ʘʢʪʫʘʣʴʥʦʩʪʽ ʪʘ ʟʨʫʯʥʠʡ ʧʦʰʫʢ ʪʝʭʥʽʯʥʠʭ ʜʦʢʫʤʝʥʪʽʚ 
ʫ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ ʡ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʠʩʪʝʤʠ. 

 
ʉʪʘʜʽʾ ʧʨʦʻʢʪʫʚʘʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʢʘʪʝʛʦʨʽʾ ʩʢʣʘʜʥʦʩʪʽ ʦʙôʻʢʪʘ.  
ʂʽʣʴʢʽʩʪʴ ʩʪʘʜʽʡ ʧʨʦʻʢʪʫʚʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʘʪʝʛʦʨʽʻʶ ʩʢʣʘʜʥʦʩʪʽ ʪʘ 

ʢʣʘʩʦʤ ʥʘʩʣʽʜʢʽʚ (ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ) ʦʙôʻʢʪʘ, ʱʦ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʚʽʜʧʦ-
ʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ɼɹʅ ɺ.1.2-14 ʪʘ ɼʉʊʋ-ʅɹ ɺ.1.2-16. 
¶ ɼʣʷ ʦʙôʻʢʪʽʚ ɯ ʪʘ ɯɯ ʢʘʪʝʛʦʨʽʡ ʩʢʣʘʜʥʦʩʪʽ ʧʨʦʻʢʪʫʚʘʥʥʷ ʤʦʞʝ ʚʠʢʦ-
ʥʫʚʘʪʠʩʴ: 

o ʚ ʦʜʥʫ ʩʪʘʜʽʶ ð ʨʦʙʦʯʠʡ ʧʨʦʻʢʪ (ʈʇ); 
o ʫ ʜʚʽ ʩʪʘʜʽʾ ð ʜʣʷ ʦʙôʻʢʪʽʚ ʥʝʚʠʨʦʙʥʠʯʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ: ʝʩʢʽʟ-
ʥʠʡ ʧʨʦʻʢʪ (ɽʇ) ʪʘ ʨʦʙʦʯʠʡ ʧʨʦʻʢʪ (ʈʇ); 

o ʜʣʷ ʦʙôʻʢʪʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʡ ʣʽʥʽʡʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽʥ-
ʞʝʥʝʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ: ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʡ 
ʨʦʟʨʘʭʫʥʦʢ (ʊɽʈ) ʽ ʨʦʙʦʯʠʡ ʧʨʦʻʢʪ (ʈʇ). 

¶ ɼʣʷ ʦʙôʻʢʪʽʚ ɯɯɯ ʢʘʪʝʛʦʨʽʾ ʩʢʣʘʜʥʦʩʪʽ ʧʨʦʻʢʪʫʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ 
ʜʚʽ ʩʪʘʜʽʾ ð ʧʨʦʻʢʪ (ʇ) ʪʘ ʨʦʙʦʯʘ ʜʦʢʫʤʝʥʪʘʮʽʷ (ʈ). 

¶ ɼʣʷ ʦʙôʻʢʪʽʚ IV ʪʘ V ʢʘʪʝʛʦʨʽʡ ʩʢʣʘʜʥʦʩʪʽ ʧʨʦʻʢʪʫʚʘʥʥʷ ʧʨʦʚʦ-
ʜʠʪʴʩʷ ʫ ʪʨʠ ʩʪʘʜʽʾ: 

o ʜʣʷ ʥʝʚʠʨʦʙʥʠʯʠʭ ʦʙôʻʢʪʽʚ ð ʝʩʢʽʟʥʠʡ ʧʨʦʻʢʪ (ɽʇ) ʘʙʦ, ʟʘ ʥʝ-
ʦʙʭʽʜʥʦʩʪʽ, ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ (ʊɽʆ); 

o ʜʣʷ ʚʠʨʦʙʥʠʯʠʭ ʦʙôʻʢʪʽʚ ʪʘ ʽʥʞʝʥʝʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʨʫʜ ð 
ʊɽʆ; 

o ʧʨʦʻʢʪ (ʇ) ʽ ʨʦʙʦʯʘ ʜʦʢʫʤʝʥʪʘʮʽʷ (ʈ). 
ʋ ʚʠʧʘʜʢʫ ʢʘʧʽʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ ʜʦʧʫʩʢʘʻʪʴʩʷ ʩʧʨʦʱʝʥʝ ʧʨʦʻʢʪʫ-

ʚʘʥʥʷ ʚ ʦʜʥʫ ʩʪʘʜʽʶ ð ʈʇ, ʷʢʱʦ ʮʝ ʥʝ ʩʫʧʝʨʝʯʠʪʴ ʚʠʤʦʛʘʤ ʙʝʟʧʝʢʠ ʡ ʥʦ-
ʨʤʘʪʠʚʥʠʤ ʜʦʢʫʤʝʥʪʘʤ. 

  
ʊʝʭʥʽʯʥʽ ʟʘʚʜʘʥʥʷ, ʚʠʤʦʛʠ ʽ ʫʤʦʚʠ. 
ʊʝʭʥʽʯʥʝ ʟʘʚʜʘʥʥʷ ð ʮʝ ʙʘʟʦʚʠʡ ʜʦʢʫʤʝʥʪ, ʱʦ ʚʠʟʥʘʯʘʻ ʧʦʚʥʠʡ ʧʝ-

ʨʝʣʽʢ ʚʠʤʦʛ ʜʦ ʨʦʟʨʦʙʣʝʥʥʷ, ʚʠʛʦʪʦʚʣʝʥʥʷ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʙʦ ʤʦʜʝʨʥʽʟʘ-
ʮʽʾ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙôʻʢʪʘ, ʩʠʩʪʝʤʠ ʯʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ. ʋ ʥʴʦʤʫ ʬʽ-
ʢʩʫʶʪʴʩʷ ʪʝʭʥʽʯʥʽ, ʬʫʥʢʮʽʦʥʘʣʴʥʽ, ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ, ʝʢʦʣʦʛʽʯʥʽ ʪʘ ʷʢʽʩʥʽ ʭʘʨʘ-
ʢʪʝʨʠʩʪʠʢʠ ʤʘʡʙʫʪʥʴʦʛʦ ʚʠʨʦʙʫ ʘʙʦ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʪʝʨʤʽʥʠ ʚʠʢʦʥʘʥʥʷ, 
ʙʶʜʞʝʪʥʽ ʦʙʤʝʞʝʥʥʷ ʪʘ ʫʤʦʚʠ ʧʦʩʪʘʯʘʥʥʷ. 

ʊɿ ʤʽʩʪʠʪʴ ʦʧʠʩ ʤʝʪʠ ʪʘ ʟʘʚʜʘʥʴ ʧʨʦʻʢʪʫ, ʧʝʨʝʣʽʢ ʬʫʥʢʮʽʡ, ʷʢʽ ʧʦ-
ʚʠʥʥʘ ʚʠʢʦʥʫʚʘʪʠ ʩʠʩʪʝʤʘ, ʚʠʤʦʛʠ ʜʦ ʦʙʣʘʜʥʘʥʥʷ, ʢʦʥʩʪʨʫʢʮʽʡ, ʧʨʦʛʨʘʤ-
ʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʙʝʟʧʝʢʠ. ʂʨʽʤ ʪʦʛʦ, ʜʦʢʫʤʝʥʪ ʚʠ-
ʟʥʘʯʘʻ ʩʪʘʥʜʘʨʪʠ, ʥʦʨʤʠ ʪʘ ʢʨʠʪʝʨʽʾ ʧʨʠʡʤʘʥʥʷ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ. 



 

ʊʝʭʥʽʯʥʝ ʟʘʚʜʘʥʥʷ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʟʘʤʦʚʥʠʢʦʤ ʘʙʦ ʩʧʽʣʴʥʦ ʟ ʚʠʢʦʥʘ-
ʚʮʝʤ ʽ ʻ ʦʬʽʮʽʡʥʦʶ ʦʩʥʦʚʦʶ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʝʪʘʧʽʚ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʚʠʛʦʪʦ-
ʚʣʝʥʥʷ ʡ ʧʨʠʡʤʘʥʥʷ ʨʦʙʽʪ. ʋ ʭʦʜʽ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʫ ʊɿ ʤʦʞʝ ʢʦʨʠʛʫʚʘʪʠʩʴ 
ʘʙʦ ʜʦʧʦʚʥʶʚʘʪʠʩʴ ʜʣʷ ʫʪʦʯʥʝʥʥʷ ʚʠʤʦʛ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʫ ʧʨʦʮʝʩʽ ʧʨʦʻʢ-
ʪʫʚʘʥʥʷ. 

ɼʦʢʫʤʝʥʪ ʚʠʢʦʥʫʻ ʨʦʣʴ ʜʦʛʦʚʦʨʫ ʤʽʞ ʟʘʤʦʚʥʠʢʦʤ ʽ ʚʠʢʦʥʘʚʮʝʤ, ʟʘ-
ʙʝʟʧʝʯʫʶʯʠ ʻʜʠʥʝ ʨʦʟʫʤʽʥʥʷ ʮʽʣʝʡ, ʦʙʤʝʞʝʥʴ ʽ ʪʝʭʥʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʤʘʡ-
ʙʫʪʥʴʦʛʦ ʨʽʰʝʥʥʷ. 

 
ʇʨʠʢʣʘʜ ʩʪʨʫʢʪʫʨʠ ʪʝʭʥʽʯʥʦʛʦ. 
ʈʦʟʛʣʷʥʝʤʦ ʩʪʨʫʢʪʫʨʫ ʪʝʭʥʽʯʥʦʛʦ ʟʘʚʜʘʥʥʷ. ʄʝʪʦʶ ʜʦʢʫʤʝʥʪʘ ʻ ʚʠ-

ʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʚʠʤʦʛ, ʣʦʛʽʯʥʠʭ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʽ ʧʨʠʥʮʠʧʽʚ ʧʦʙʫʜʦʚʠ 
ʩʠʩʪʝʤʠ ʜʠʩʧʝʪʯʝʨʩʴʢʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʟʙʦʨʫ ʜʘʥʠʭ (SCADA). 

ʊʝʭʥʽʯʥʝ ʟʘʚʜʘʥʥʷ ʚʢʣʶʯʘʻ ʦʧʠʩʦʚʫ ʯʘʩʪʠʥʫ ʽ ʛʨʘʬʽʯʥʦ-ʣʦʛʽʯʥʫ 
ʯʘʩʪʠʥʫ, ʧʨʝʜʩʪʘʚʣʝʥʫ ʫ ʚʠʛʣʷʜʽ ʙʣʦʢ-ʩʭʝʤ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. ʋ ʜʦ-
ʢʫʤʝʥʪʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʠ, ʘʣʛʦʨʠʪʤʠ 
ʢʝʨʫʚʘʥʥʷ, ʧʦʨʷʜʦʢ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʽ ʪʝʭʥʦʣʦʛʽ-
ʯʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ, ʘ ʪʘʢʦʞ ʩʪʨʫʢʪʫʨʘ ʝʢʨʘʥʥʠʭ ʬʦʨʤ SCADA-ʩʠʩʪʝʤʠ. 

ʈʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʩʧʝʮʽʘʣʽʟʦ-
ʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʷʢʝ ʫʟʛʦʜʞʫʻʪʴʩʷ ʽʟ ʟʘʤʦʚʥʠʢʦʤ. ʎʝ ʩʝʨʝʜʦʚʠʱʝ ʧʦ-
ʚʠʥʥʦ ʧʽʜʪʨʠʤʫʚʘʪʠ ʩʪʚʦʨʝʥʥʷ ʣʦʛʽʯʥʠʭ ʧʨʦʛʨʘʤ ʜʣʷ ʢʦʥʪʨʦʣʝʨʽʚ, ʨʦʟʨʦ-
ʙʢʫ ʽʥʪʝʨʬʝʡʩʽʚ ʚʽʟʫʘʣʽʟʘʮʽʾ SCADA ʜʣʷ ʦʢʨʝʤʠʭ ʜʽʣʷʥʦʢ ʚʠʨʦʙʥʠʮʪʚʘ, ʘ 
ʪʘʢʦʞ ʧʘʨʘʤʝʪʨʫʚʘʥʥʷ ʯʘʩʪʦʪʥʦ-ʨʝʛʫʣʴʦʚʘʥʠʭ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ ʽ ʢʦʤʫʥʽ-
ʢʘʮʽʡʥʠʭ ʢʘʥʘʣʽʚ ʤʽʞ ʧʨʠʩʪʨʦʷʤʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʊɿ ʚʠʟʥʘʯʘʻ ʟʘʛʘʣʴʥʫ ʣʦʛʽʢʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ 
ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʚʠʤʦʛʠ ʜʦ ʘʧʘʨʘʪʥʠʭ ʽ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, ʘ ʪʘʢʦʞ ʧʦʨʷʜʦʢ 
ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʥʪʨʦʣʶ, ʟʙʦʨʫ ʪʘ ʦʙʨʦʙʢʠ ʚʠʨʦʙʥʠʯʠʭ ʜʘʥʠʭ. 

 
ɿʤʽʩʪ ʪʝʭʥʽʯʥʦʛʦ ʟʘʚʜʘʥʥʷ. ʊʠʧʦʚʘ ʩʪʨʫʢʪʫʨʘ ʪʝʭʥʽʯʥʦʛʦ ʟʘʚʜʘʥʥʷ 

ʥʘ ʩʪʚʦʨʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ (ɸʉʋ) ʦʭʦʧʣʶʻ ʪʘʢʽ ʦʩ-
ʥʦʚʥʽ ʨʦʟʜʽʣʠ: 

- ɿʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ ð ʚʠʟʥʘʯʘʶʪʴ ʟʘʛʘʣʴʥʽ ʧʨʠʥʮʠʧʠ ʧʦʙʫʜʦʚʠ ʩʠ-
ʩʪʝʤʠ, ʽʥʪʝʛʨʘʮʽʶ ʟ ʽʥʰʠʤʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʚʠʤʦʛʠ ʜʦ ʟʚʽʪ-
ʥʦʩʪʽ ʟʘ ʩʠʨʦʚʠʥʦʶ ʪʘ ʛʦʪʦʚʦʶ ʧʨʦʜʫʢʮʽʻʶ, ʘ ʪʘʢʦʞ ʦʧʠʩʫʶʪʴ ʟʘʛʘʣʴʥʫ ʘʨ-
ʭʽʪʝʢʪʫʨʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʜʽʣʷʥʦʢ (ʮʝʭʠ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʝʢʩʪʨʘʢʮʽʾ). 

- ʈʝʞʠʤʠ ʨʦʙʦʪʠ ʦʙʣʘʜʥʘʥʥʷ ð ʚʩʪʘʥʦʚʣʶʶʪʴ ʢʣʘʩʠʬʽʢʘʮʽʶ ʪʝʭʥʦ-
ʣʦʛʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʟʘ ʪʠʧʘʤʠ ʢʝʨʫʚʘʥʥʷ (ʘʥʘʣʦʛʦʚʽ ʜʘʪʯʠʢʠ, ʚʠʢʦʥʘʚʯʽ 
ʤʝʭʘʥʽʟʤʠ ʙʝʟ ʯʘʩʪʦʪʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ, ʤʝʭʘʥʽʟʤʠ ʟ ʯʘʩʪʦʪʥʦ-ʢʝʨʦʚʘʥʠʤʠ 
ʧʨʠʚʦʜʘʤʠ). 

- ʆʧʠʩ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ð ʤʽʩʪʠʪʴ ʘʣʛʦʨʠʪʤʠ ʟʘʧʫʩʢʫ, ʥʦʨ-
ʤʘʣʴʥʦʾ ʨʦʙʦʪʠ ʪʘ ʟʫʧʠʥʢʠ ʦʙʣʘʜʥʘʥʥʷ ʫ ʚʠʛʣʷʜʽ ʙʣʦʢ-ʩʭʝʤ, ʱʦ ʟʘʙʝʟʧʝ-
ʯʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʢʦʥʪʨʦʣʝʨʽʚ. 

- ɹʣʦʢʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ð ʚʠʟʥʘʯʘʻ ʣʦʛʽʢʫ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʟʘʭʠʩ-
ʥʠʭ ʬʫʥʢʮʽʡ ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ ʘʚʘʨʽʡʥʠʭ ʘʙʦ ʥʝʰʪʘʪʥʠʭ ʩʠʪʫʘʮʽʡ. 



 

- ɿʫʧʠʥʢʘ ʟʘʚʦʜʫ ð ʦʧʠʩʫʻ ʧʦʨʷʜʦʢ ʜʽʡ ʜʣʷ ʧʣʘʥʦʚʦʛʦ, ʘʚʘʨʽʡʥʦʛʦ ʪʘ 
ʧʦʚʥʦʛʦ ʚʽʜʢʣʶʯʝʥʥʷ ʩʠʩʪʝʤʠ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʤʦʛ ʙʝʟʧʝʢʠ ʪʘ ʟʙʝʨʝ-
ʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. 

- ʇʨʘʚʘ ʪʘ ʨʽʚʥʽ ʢʦʨʠʩʪʫʚʘʯʽʚ ð ʨʝʛʣʘʤʝʥʪʫʶʪʴ ʜʦʩʪʫʧ ʦʧʝʨʘʪʦʨʽʚ, 
ʥʘʣʘʜʯʠʢʽʚ ʽ ʘʜʤʽʥʽʩʪʨʘʮʽʾ ʜʦ ʬʫʥʢʮʽʡ ʩʠʩʪʝʤʠ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʽʜʚʠʱʝʥʦʾ 
ʥʝʙʝʟʧʝʢʠ ʚʠʨʦʙʥʠʮʪʚʘ. 

- ʉʠʛʥʘʣʠ ʚʭʦʜʽʚ ʽ ʚʠʭʦʜʽʚ ʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ð ʤʽʩʪʷʪʴ ʪʘʙ-
ʣʠʮʶ ʟ ʧʝʨʝʣʽʢʦʤ ʫʩʽʭ ʩʠʛʥʘʣʽʚ ʢʦʥʪʨʦʣʝʨʽʚ ʟʘ ʚʠʨʦʙʥʠʯʠʤʠ ʜʽʣʷʥʢʘʤʠ, ʱʦ 
ʜʦʜʘʻʪʴʩʷ ʷʢ ʦʢʨʝʤʠʡ ʜʦʢʫʤʝʥʪ. 

  
ʊʝʭʥʽʯʥʽ ʫʤʦʚʠ (ʊʋ). 
ʊʝʭʥʽʯʥʽ ʫʤʦʚʠ ʻ ʦʙʦʚôʷʟʢʦʚʦʶ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʧʨʦʻʢʪʥʦʾ ʪʘ ʚʠ-

ʨʦʙʥʠʯʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʱʦ ʨʝʛʣʘʤʝʥʪʫʻ ʚʠʤʦʛʠ ʜʦ ʦʙôʻʢʪʘ, ʩʠʩʪʝʤʠ ʯʠ ʧʨʦ-
ʜʫʢʪʫ, ʷʢʠʡ ʧʽʜʣʷʛʘʻ ʨʦʟʨʦʙʣʝʥʥʶ ʘʙʦ ʚʧʨʦʚʘʜʞʝʥʥʶ. ɺʦʥʠ ʚʩʪʘʥʦʚʣʶ-
ʶʪʴ ʜʝʪʘʣʴʥʽ ʪʝʭʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʢʨʠʪʝʨʽʾ ʷʢʦʩʪʽ, ʥʘʜʽʡʥʦʩʪʽ, ʙʝʟʧʝʢʠ, ʝʥʝ-
ʨʛʦʩʧʦʞʠʚʘʥʥʷ, ʝʢʦʣʦʛʽʯʥʦʾ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʪʘ ʽʥʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʷʢʽ ʧʦ-
ʚʠʥʥʽ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʽ ʚ ʧʨʦʮʝʩʽ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʫ. 

ʋ ʜʦʢʫʤʝʥʪʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʜʦʧʫʩʪʠʤʽ ʚʽʜʭʠʣʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ, ʚʠʤʦʛʠ 
ʜʦ ʚʠʧʨʦʙʫʚʘʥʴ, ʢʦʥʪʨʦʣʶ, ʤʘʨʢʫʚʘʥʥʷ, ʧʘʢʫʚʘʥʥʷ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʟʙʝ-
ʨʽʛʘʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʨʦʜʫʢʮʽʾ. ʊʝʭʥʽʯʥʽ ʫʤʦʚʠ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ 
ʯʠʥʥʠʭ ʜʝʨʞʘʚʥʠʭ ʩʪʘʥʜʘʨʪʽʚ, ʪʝʭʥʽʯʥʠʭ ʨʝʛʣʘʤʝʥʪʽʚ ʘʙʦ ʚʥʫʪʨʽʰʥʽʭ ʥʦʨʤ 
ʧʽʜʧʨʠʻʤʩʪʚʘ, ʧʦʛʦʜʞʫʶʪʴʩʷ ʽʟ ʟʘʤʦʚʥʠʢʦʤ ʽ, ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʟ ʚʽʜʧʦʚʽʜ-
ʥʠʤʠ ʥʘʛʣʷʜʦʚʠʤʠ ʦʨʛʘʥʘʤʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʊʋ ʟʘʙʝʟʧʝʯʫʶʪʴ ʫʥʽʬʽʢʦʚʘʥʽ ʚʠʤʦʛʠ ʜʦ ʚʩʽʭ ʝʪʘʧʽʚ ʞʠʪ-
ʪʻʚʦʛʦ ʮʠʢʣʫ ʚʠʨʦʙʫ ʯʠ ʩʠʩʪʝʤʠ ð ʚʽʜ ʧʨʦʻʢʪʫʚʘʥʥʷ ʜʦ ʝʢʩʧʣʫʘʪʘʮʽʾ ð ʽ 
ʩʣʫʛʫʶʪʴ ʢʣʶʯʦʚʠʤ ʜʦʢʫʤʝʥʪʦʤ ʜʣʷ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʪʘ ʩʝʨʪʠʬʽʢʘʮʽʾ ʧʨʦ-
ʜʫʢʮʽʾ. 

  
ʊʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʨʦʻʢʪʥʠʭ ʨʽʰʝʥʴ.  
ʊʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʻ ʢʣʶʯʦʚʠʤ ʘʥʘʣʽʪʠʯʥʠʤ ʜʦʢʫʤʝ-

ʥʪʦʤ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʝʪʘʧʽ ʧʨʦʻʢʪʫʚʘʥʥʷ ʜʣʷ ʦʮʽʥʢʠ ʜʦʮʽʣʴʥʦʩʪʽ, 
ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʟʜʽʡʩʥʝʥʥʦʩʪʽ ʟʘʧʣʘʥʦʚʘʥʦʛʦ ʧʨʦʻʢʪʫ. ɺʦʥʦ ʧʦʻʜʥʫʻ ʪʝʭ-
ʥʽʯʥʠʡ ʘʥʘʣʽʟ ʽʟ ʝʢʦʥʦʤʽʯʥʠʤʠ ʨʦʟʨʘʭʫʥʢʘʤʠ, ʜʦʟʚʦʣʷʶʯʠ ʚʠʟʥʘʯʠʪʠ, ʥʘ-
ʩʢʽʣʴʢʠ ʟʘʧʨʦʧʦʥʦʚʘʥʝ ʨʽʰʝʥʥʷ ʻ ʨʘʮʽʦʥʘʣʴʥʠʤ ʽ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʟ ʪʦʯʢʠ 
ʟʦʨʫ ʽʥʚʝʩʪʠʮʽʡ, ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʚʠʛʦʜʠ. 

ʆʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ ʊɽʆ ʧʦʣʷʛʘʶʪʴ ʫ ʪʘʢʦʤʫ: 
¶ ʆʮʽʥʢʘ ʝʢʦʥʦʤʽʯʥʦʾ ʜʦʮʽʣʴʥʦʩʪʽ ð ʚʠʟʥʘʯʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʚʠʪʨʘʪ ʽ ʦʯʽʢʫʚʘʥʠʭ ʚʠʛʽʜ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʫ, ʨʦʟʨʘʭʫʥʦʢ ʝʢʦʥʦʤʽʯʥʦʾ 
ʝʬʝʢʪʠʚʥʦʩʪʽ, ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʪʘ ʪʝʨʤʽʥʫ ʦʢʫʧʥʦʩʪʽ. 

¶ ɸʥʘʣʽʟ ʪʝʭʥʽʯʥʦʾ ʟʜʽʡʩʥʝʥʥʦʩʪʽ ð ʧʝʨʝʚʽʨʢʘ ʤʦʞʣʠʚʦʩʪʽ ʧʨʘʢʪʠ-
ʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʨʽʰʝʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʷʚʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʡ, ʦʙʣʘʜʥʘʥʥʷ, 
ʤʘʪʝʨʽʘʣʽʚ, ʢʚʘʣʽʬʽʢʦʚʘʥʦʛʦ ʧʝʨʩʦʥʘʣʫ ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

¶ ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʨʠʟʠʢʽʚ ð ʚʠʷʚʣʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʪʝʭʥʽʯʥʠʭ, ʝʢʦ-
ʥʦʤʽʯʥʠʭ ʘʙʦ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʨʠʟʠʢʽʚ ʽ ʨʦʟʨʦʙʣʝʥʥʷ ʟʘʭʦʜʽʚ ʱʦʜʦ ʾʭ ʤʽʥʽʤʽ-
ʟʘʮʽʾ. 



 

¶ ʇʦʨʽʚʥʷʥʥʷ ʚʘʨʽʘʥʪʽʚ ʨʝʘʣʽʟʘʮʽʾ ð ʦʮʽʥʶʚʘʥʥʷ ʢʽʣʴʢʦʭ ʘʣʴʪʝʨ-
ʥʘʪʠʚʥʠʭ ʨʽʰʝʥʴ ʜʣʷ ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʝʬʝʢ-
ʪʠʚʥʦʩʪʽ, ʚʘʨʪʦʩʪʽ, ʩʪʨʦʢʽʚ ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʨʽʚʥʷ ʨʠʟʠʢʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʊɽʆ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʟʚʘʞʝʥʦʛʦ ʽʥʞʝʥʝʨʥʦ-
ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʽʰʝʥʥʷ, ʱʦ ʚʠʟʥʘʯʘʻ ʜʦʮʽʣʴʥʽʩʪʴ ʽʥʚʝʩʪʫʚʘʥʥʷ ʪʘ ʥʘʧʨʷʤʠ 
ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʧʨʦʻʢʪʫ. 

 
ʉʪʨʫʢʪʫʨʘ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ (ʊɽʆ).  
ʊʠʧʦʚʝ ʊɽʆ ʤʽʩʪʠʪʴ ʥʠʟʢʫ ʘʥʘʣʽʪʠʯʥʠʭ ʨʦʟʜʽʣʽʚ, ʷʢʽ ʢʦʤʧʣʝʢʩʥʦ ʚʽʜʦ-

ʙʨʘʞʘʶʪʴ ʪʝʭʥʽʯʥʫ, ʝʢʦʥʦʤʽʯʥʫ, ʧʨʘʚʦʚʫ ʪʘ ʝʢʦʣʦʛʽʯʥʫ ʩʪʦʨʦʥʠ ʧʨʦʻʢʪʫ. 
ʁʦʛʦ ʟʤʽʩʪ ʟʘʟʚʠʯʘʡ ʦʭʦʧʣʶʻ ʪʘʢʽ ʝʣʝʤʝʥʪʠ: 

1. ɺʩʪʫʧ. ʅʘʚʦʜʠʪʴʩʷ ʤʝʪʘ, ʟʘʚʜʘʥʥʷ ʪʘ ʦʙʩʷʛ ʊɽʆ, ʢʦʨʦʪʢʠʡ 
ʦʧʠʩ ʩʫʪʽ ʧʨʦʻʢʪʫ, ʦʙˇʨʫʥʪʦʚʫʻʪʴʩʷ ʡʦʛʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʽ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʝʘʣʽ-
ʟʘʮʽʾ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʦʯʽʢʫʚʘʥʠʡ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ. 

2. ɸʥʘʣʽʟ ʨʠʥʢʫ. ʇʨʦʚʦʜʠʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʨʠʥʢʦʚʦʛʦ ʩʝʨʝʜʦ-
ʚʠʱʘ, ʫ ʤʝʞʘʭ ʷʢʦʛʦ ʨʝʘʣʽʟʫʻʪʴʩʷ ʧʨʦʻʢʪ. ʆʮʽʥʶʶʪʴʩʷ ʪʝʥʜʝʥʮʽʾ ʧʦʧʠʪʫ ʪʘ 
ʧʨʦʧʦʟʠʮʽʾ, ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʧʨʦʜʫʢʪʫ, ʥʘʷʚʥʽ ʘʣʴʪʝʨʥʘʪʠʚʠ ʪʘ ʧʦ-
ʪʝʥʮʽʡʥʘ ʢʣʽʻʥʪʩʴʢʘ ʙʘʟʘ. 

3. ʊʝʭʥʽʯʥʠʡ ʘʥʘʣʽʟ. ɼʝʪʘʣʴʥʦ ʦʧʠʩʫʶʪʴʩʷ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʪʝʭʥʦ-
ʣʦʛʽʾ, ʧʨʠʥʮʠʧʠ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ, ʥʝʦʙʭʽʜʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʩʢʣʘʜ ʦʙʣʘʜ-
ʥʘʥʥʷ ʪʘ ʨʝʩʫʨʩʠ. ɺʠʢʦʥʫʻʪʴʩʷ ʧʦʨʽʚʥʷʣʴʥʘ ʦʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʦʩʪʫʧ-
ʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ ʽ ʨʽʚʥʷ ʾʭ ʛʦʪʦʚʥʦʩʪʽ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ. 

4. ɽʢʦʥʦʤʽʯʥʠʡ ʘʥʘʣʽʟ. ʈʦʟʨʘʭʦʚʫʶʪʴʩʷ ʢʘʧʽʪʘʣʴʥʽ ʪʘ ʧʦʪʦʯʥʽ ʚʠ-
ʪʨʘʪʠ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʪʨʫʢʪʫʨʘ ʽʥʚʝʩʪʠʮʽʡ, ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ, ʚʠʪʨʘʪʠ 
ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪ. ʇʨʦʚʦʜʠʪʴʩʷ ʬʽʥʘʥʩʦʚʝ ʤʦʜʝʣʶʚʘʥʥʷ ʟ ʚʠ-
ʢʦʨʠʩʪʘʥʥʷʤ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ð ʯʠʩʪʦʾ ʧʨʠʚʝʜʝʥʦʾ ʚʘ-
ʨʪʦʩʪʽ (NPV), ʚʥʫʪʨʽʰʥʴʦʾ ʥʦʨʤʠ ʜʦʭʦʜʥʦʩʪʽ (IRR), ʧʝʨʽʦʜʫ ʦʢʫʧʥʦʩʪʽ 
(PBP) ʪʦʱʦ. ʆʮʽʥʶʻʪʴʩʷ ʧʨʦʛʥʦʟʦʚʘʥʠʡ ʧʨʠʙʫʪʦʢ ʽ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʧʨʦʻ-
ʢʪʫ. 

5. ɸʥʘʣʽʟ ʨʠʟʠʢʽʚ. ɯʜʝʥʪʠʬʽʢʫʶʪʴʩʷ ʧʦʪʝʥʮʽʡʥʽ ʨʠʟʠʢʠ ʪʝʭʥʽʯʥʦʛʦ, 
ʝʢʦʥʦʤʽʯʥʦʛʦ, ʩʦʮʽʘʣʴʥʦʛʦ ʪʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʾʭ ʽʤʦ-
ʚʽʨʥʽʩʪʴ ʽ ʚʧʣʠʚ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʻʢʪʫ. ʈʦʟʨʦʙʣʷʶʪʴʩʷ ʟʘʭʦʜʠ ʫʧʨʘʚʣʽʥʥʷ 
ʨʠʟʠʢʘʤʠ ʪʘ ʩʪʨʘʪʝʛʽʾ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʽ ʧʦʜʽʾ. 

6. ʇʨʘʚʦʚʝ ʪʘ ʝʢʦʣʦʛʽʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ. ɺʠʟʥʘʯʘʶʪʴʩʷ ʧʨʘ-
ʚʦʚʽ ʥʦʨʤʠ, ʩʪʘʥʜʘʨʪʠ ʡ ʨʝʛʫʣʷʪʦʨʥʽ ʚʠʤʦʛʠ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʨʝʘʣʽʟʘʮʽʾ 
ʧʨʦʻʢʪʫ. ʇʨʦʚʦʜʠʪʴʩʷ ʦʮʽʥʢʘ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ, ʧʨʦʧʦʥʫʶʪʴʩʷ ʟʘʭʦʜʠ 
ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ. ʋʪʦʯʥʶʻʪʴʩʷ ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʪʨʠʤʘʥʥʷ 
ʣʽʮʝʥʟʽʡ, ʜʦʟʚʦʣʽʚ ʘʙʦ ʧʦʛʦʜʞʝʥʴ. 

7. ɺʠʩʥʦʚʢʠ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʾ. ʋʟʘʛʘʣʴʥʶʶʪʴʩʷ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟ-
ʨʘʭʫʥʢʽʚ, ʬʦʨʤʫʣʶʶʪʴʩʷ ʚʠʩʥʦʚʢʠ ʱʦʜʦ ʝʬʝʢʪʠʚʥʦʩʪʽ ʡ ʜʦʮʽʣʴʥʦʩʪʽ ʨʝʘ-
ʣʽʟʘʮʽʾ ʧʨʦʻʢʪʫ, ʧʨʦʧʦʥʫʻʪʴʩʷ ʦʧʪʠʤʘʣʴʥʠʡ ʚʘʨʽʘʥʪ ʚʠʢʦʥʘʥʥʷ ʘʙʦ ʨʽʰʝʥʥʷ 
ʱʦʜʦ ʡʦʛʦ ʢʦʨʠʛʫʚʘʥʥʷ ʯʠ ʚʽʜʭʠʣʝʥʥʷ. 

  
ɽʢʦʥʦʤʽʯʥʠʡ ʘʥʘʣʽʟ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʻʢʪʥʠʭ ʨʽʰʝʥʴ.  



 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʽʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʝʢʦʥʦ-
ʤʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʛʘʣʫʟʽ ʟʘʛʘʣʦʤ, ʩʧʨʠʷʻ ʩʪʚʦʨʝʥʥʶ ʨʦʙʦ-
ʯʠʭ ʤʽʩʮʴ, ʧʽʜʚʠʱʝʥʥʶ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʶ ʽʥʥʦʚʘ-
ʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɺʦʜʥʦʯʘʩ ʙʫʜʴ-ʷʢʠʡ ʧʨʦʻʢʪ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʧʝʚʥʠʤʠ ʨʠʟʠ-
ʢʘʤʠ ð ʬʽʥʘʥʩʦʚʠʤʠ, ʨʠʥʢʦʚʠʤʠ, ʦʨʛʘʥʽʟʘʮʽʡʥʠʤʠ ʯʠ ʟʦʚʥʽʰʥʽʤʠ (ʟʤʽʥʠ 
ʟʘʢʦʥʦʜʘʚʩʪʚʘ, ʚʘʣʶʪʥʽ ʢʦʣʠʚʘʥʥʷ, ʥʝʧʝʨʝʜʙʘʯʝʥʽ ʦʙʩʪʘʚʠʥʠ), ʪʦʤʫ ʚʘʞ-
ʣʠʚʦ ʟʜʽʡʩʥʶʚʘʪʠ ʾʭ ʩʠʩʪʝʤʥʫ ʦʮʽʥʢʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ. 

ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʝʢʦʥʦʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʻ ʦʮʽʥʢʘ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ 
ʪʘ ʽʥʚʝʩʪʠʮʽʡʥʦʾ ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʧʨʦʻʢʪʫ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 
ʬʽʥʘʥʩʦʚʽ ʧʦʢʘʟʥʠʢʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʢʣʘʜʝʥʠʭ 
ʨʝʩʫʨʩʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʬʘʢʪʦʨʘ ʯʘʩʫ ʪʘ ʨʠʟʠʢʫ: 

1. ɺʥʫʪʨʽʰʥʷ ʥʦʨʤʘ ʜʦʭʦʜʥʦʩʪʽ (ɺʅɼ, IRR) ð ʧʦʢʘʟʥʠʢ, ʱʦ ʚʽ-
ʜʦʙʨʘʞʘʻ ʨʽʚʝʥʴ ʧʨʠʙʫʪʢʦʚʦʩʪʽ ʧʨʦʻʢʪʫ, ʪʦʙʪʦ ʧʨʦʮʝʥʪʥʫ ʩʪʘʚʢʫ, ʟʘ ʷʢʦʾ 
ʧʨʠʚʝʜʝʥʘ ʚʘʨʪʽʩʪʴ ʤʘʡʙʫʪʥʽʭ ʛʨʦʰʦʚʠʭ ʧʦʪʦʢʽʚ ʜʦʨʽʚʥʶʻ ʧʦʯʘʪʢʦʚʠʤ ʽʥ-
ʚʝʩʪʠʮʽʷʤ. ʗʢʱʦ ɺʅɼ ʧʝʨʝʚʠʱʫʻ ʦʯʽʢʫʚʘʥʫ ʥʦʨʤʫ ʧʨʠʙʫʪʢʫ ʽʥʚʝʩʪʦʨʘ, 
ʧʨʦʻʢʪ ʚʚʘʞʘʻʪʴʩʷ ʝʢʦʥʦʤʽʯʥʦ ʜʦʮʽʣʴʥʠʤ. 

2. ʏʠʩʪʘ ʧʨʠʚʝʜʝʥʘ ʚʘʨʪʽʩʪʴ (ʏʇɺ, NPV) ð ʩʫʤʘ ʚʩʽʭ ʜʠʩʢʦʥʪʦ-
ʚʘʥʠʭ ʛʨʦʰʦʚʠʭ ʧʦʪʦʢʽʚ, ʟʚʝʜʝʥʠʭ ʜʦ ʧʦʪʦʯʥʦʛʦ ʤʦʤʝʥʪʫ ʯʘʩʫ. ʇʦʟʠʪʠʚʥʝ 
ʟʥʘʯʝʥʥʷ ʏʇɺ ʩʚʽʜʯʠʪʴ ʧʨʦ ʬʽʥʘʥʩʦʚʫ ʚʠʛʽʜʥʽʩʪʴ ʧʨʦʻʢʪʫ. 

3. ʇʝʨʽʦʜ ʧʦʚʝʨʥʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡ (ʇʇɯ, PBP) ð ʯʘʩʦʚʠʡ ʧʨʦʤʽ-
ʞʦʢ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʩʫʢʫʧʥʽ ʜʦʭʦʜʠ ʢʦʤʧʝʥʩʫʚʘʣʠ ʧʝʨʚʠʥʥʽ ʢʘ-
ʧʽʪʘʣʦʚʢʣʘʜʝʥʥʷ. ʄʝʥʰʠʡ ʪʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ ʦʟʥʘʯʘʻ ʰʚʠʜʰʝ ʧʦʚʝʨʥʝʥʥʷ 
ʽʥʚʝʩʪʠʮʽʡ. 

4. ɽʢʦʥʦʤʽʯʥʘ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ (ɽʈ) ð ʚʽʜʥʦʰʝʥʥʷ ʨʽʯʥʦʛʦ ʯʠʩ-
ʪʦʛʦ ʧʨʠʙʫʪʢʫ ʜʦ ʟʘʛʘʣʴʥʦʾ ʩʫʤʠ ʽʥʚʝʩʪʠʮʽʡ; ʭʘʨʘʢʪʝʨʠʟʫʻ ʟʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ 
ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʢʣʘʜʝʥʦʛʦ ʢʘʧʽʪʘʣʫ. 

5. ɯʥʜʝʢʩ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ (ɯʈ) ð ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʠʩʢʦʥʪʦʚʘʥʠʭ 
ʜʦʭʦʜʽʚ ʜʦ ʧʦʯʘʪʢʦʚʠʭ ʽʥʚʝʩʪʠʮʽʡ; ʧʦʢʘʟʥʠʢ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʦʨʽʚʥʶʚʘʪʠ 
ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʽʣʴʢʦʭ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʧʨʦʻʢʪʽʚ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʤʝʪʦʜʽʚ ʟʘʙʝʟʧʝʯʫʻ ʢʦʤʧʣʝʢʩʥʫ ʦʮʽʥʢʫ ʬʽʥʘʥʩʦʚʦʾ 
ʩʪʽʡʢʦʩʪʽ ʧʨʦʻʢʪʫ, ʡʦʛʦ ʽʥʚʝʩʪʠʮʽʡʥʦʾ ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʪʘ ʟʜʘʪʥʦʩʪʽ ʛʝʥʝʨʫ-
ʚʘʪʠ ʧʨʠʙʫʪʦʢ ʫ ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ. 

 ʊʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʜʦʜʘʪʢʦʚʠʡ ʽʥʜʠʢʘʪʦʨ, ʱʦ 
ʭʘʨʘʢʪʝʨʠʟʫʻ ʯʘʩʦʚʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʥʚʝʩʪʠʮʽʡ ð ʪʦʙʪʦ, ʯʝʨʝʟ ʷʢʠʡ ʧʝʨʽʦʜ 
ʧʨʦʻʢʪ ʧʦʯʠʥʘʻ ʧʨʠʥʦʩʠʪʠ ʯʠʩʪʠʡ ʧʨʠʙʫʪʦʢ. 

ʅʘ ʨʠʩ. 5.1. ʧʨʝʜʩʪʘʚʣʝʥʦ ʞʠʪʪʻʚʠʡ ʮʠʢʣ ʽʥʚʝʩʪʠʮʽʡ.  
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ɽʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʫ ʩʠʩʪʝʤʘʭ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʝʣʝʢʪʨʦʧʨʠ-
ʚʦʜʫ. 

ɽʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ ʜʦʩʷʛʘ-
ʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ, 
ʦʧʪʠʤʽʟʘʮʽʾ ʢʝʨʫʚʘʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ. ʆʩʥʦʚʥʽ ʥʘ-
ʧʨʷʤʠ ʦʪʨʠʤʘʥʥʷ ʝʢʦʥʦʤʽʯʥʦʛʦ ʝʬʝʢʪʫ ʚʢʣʶʯʘʶʪʴ: 

¶ ɺʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ ʽ ʩʠʩ-
ʪʝʤ ʢʝʨʫʚʘʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʥʠʞʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. 
ʏʘʩʪʦʪʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʜʦʟʚʦʣʷʶʪʴ ʨʝʛʫʣʶʚʘʪʠ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ 
ʜʚʠʛʫʥʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʟʘʧʦʙʽʛʘʻ ʟʘʡʚʠʤ 
ʚʪʨʘʪʘʤ ʝʥʝʨʛʽʾ. 

¶ ʆʧʪʠʤʽʟʘʮʽʶ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʧʨʠʚʦʜʽʚ ð ʟʘʚʜʷʢʠ ʪʦʯʥʦʤʫ 
ʨʝʛʫʣʶʚʘʥʥʶ, ʩʢʦʨʦʯʝʥʥʶ ʯʘʩʫ ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʫʟʛʦʜʞʝʥʥʶ ʨʦʙʦʪʠ 
ʜʝʢʽʣʴʢʦʭ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ ʫ ʩʢʣʘʜʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʣʽʥʽʾ. 

¶ ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʜʽʘʛʥʦʩʪʠʢʠ, ʷʢʽ ʜʦʟʚʦ-
ʣʷʶʪʴ ʩʚʦʻʯʘʩʥʦ ʚʠʷʚʣʷʪʠ ʦʟʥʘʢʠ ʟʥʦʰʝʥʥʷ ʘʙʦ ʥʝʩʧʨʘʚʥʦʩʪʽ ʦʙʣʘʜ-
ʥʘʥʥʷ, ʧʣʘʥʫʚʘʪʠ ʧʨʦʬʽʣʘʢʪʠʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʡ ʤʽʥʽʤʽʟʫʚʘʪʠ ʨʠʟʠʢ ʧʨʦ-
ʩʪʦʾʚ. 

¶ ʈʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʴʥʠʭ, ʪʨʫʜʦʚʠʭ ʽ ʯʘʩʦ-
ʚʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ ʩʧʨʠʷʻ ʟʥʠʞʝʥʥʶ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʪʘ ʧʽʜʚʠʱʝʥʥʶ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ. 

ɺʠʙʽʨ ʢʦʥʢʨʝʪʥʠʭ ʟʘʭʦʜʽʚ ʽ ʩʪʨʘʪʝʛʽʡ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʣʝ-
ʞʠʪʴ ʚʽʜ ʪʠʧʫ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ, ʨʽʚʥʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 
ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʮʽʣʝʡ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʂʦʤʧʣʝʢʩʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʠʭ ʨʽ-
ʰʝʥʴ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʣʝ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ, ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʚʽʜ-
ʜʘʯʽ ʽʥʚʝʩʪʠʮʽʡ ʪʘ ʟʥʠʞʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʞʠʪ-
ʪʻʚʦʛʦ ʮʠʢʣʫ ʩʠʩʪʝʤʠ. 

ɺʠʩʥʦʚʢʠ. 
1. ʇʨʦʻʢʪʫʚʘʥʥʷ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʭ ʩʠʩʪʝʤ ð ʮʝ ʢʦʤʧʣʝʢʩʥʠʡ 

ʧʨʦʮʝʩ, ʷʢʠʡ ʦʙôʻʜʥʫʻ ʝʣʝʢʪʨʠʯʥʽ, ʤʝʭʘʥʽʯʥʽ, ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʘ ʧʨʦʛʨʘʤʥʽ 
ʢʦʤʧʦʥʝʥʪʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʛʨʦʚʘʥʠʭ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ. 

2. ʆʩʥʦʚʥʠʤʠ ʝʪʘʧʘʤʠ ʧʨʦʻʢʪʫʚʘʥʥʷ ʻ: ʚʠʟʥʘʯʝʥʥʷ ʚʠʤʦʛ, ʢʦʥʮʝ-
ʧʪʫʘʣʴʥʝ ʪʘ ʩʠʩʪʝʤʥʝ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʝʣʝʢʪʨʠʯʥʘ ʡ ʤʝʭʘʥʽʯʥʘ ʨʦʟʨʦʙʢʘ, 
ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʽʥʪʝʛʨʘʮʽʷ, ʪʝʩʪʫʚʘʥʥʷ, ʦʧʪʠʤʽʟʘʮʽʷ 
ʪʘ ʦʬʦʨʤʣʝʥʥʷ ʜʦʢʫʤʝʥʪʘʮʽʾ. 

3. ɼʦʪʨʠʤʘʥʥʷ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʩʪʘʜʽʡ ʧʨʦʻʢʪʫʚʘʥʥʷ ʟʛʽʜʥʦ ʟ ɼɹʅ 
ɸ.2.2-3-2014 ʛʘʨʘʥʪʫʻ ʩʪʨʫʢʪʫʨʦʚʘʥʽʩʪʴ ʽ ʫʟʛʦʜʞʝʥʽʩʪʴ ʫʩʽʭ ʪʝʭʥʽʯʥʠʭ, ʝʢʦ-
ʥʦʤʽʯʥʠʭ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʘʩʧʝʢʪʽʚ. 

4. ʊʝʭʥʽʯʥʝ ʟʘʚʜʘʥʥʷ (ʊɿ) ʻ ʙʘʟʦʚʠʤ ʜʦʢʫʤʝʥʪʦʤ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ 
ʚʠʤʦʛʠ, ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ, ʧʘʨʘʤʝʪʨʠ ʪʘ ʢʨʠʪʝʨʽʾ ʷʢʦʩʪʽ ʤʘʡʙʫʪ-
ʥʴʦʾ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʻ ʚʟʘʻʤʦʨʦʟʫʤʽʥʥʷ ʤʽʞ ʟʘʤʦʚʥʠʢʦʤ ʽ ʚʠʢʦ-
ʥʘʚʮʝʤ. 

5. ʊʝʭʥʽʯʥʽ ʫʤʦʚʠ (ʊʋ) ʬʦʨʤʫʶʪʴ ʥʦʨʤʘʪʠʚʥʫ ʦʩʥʦʚʫ ʜʣʷ ʨʦʟʨʦʙ-
ʣʝʥʥʷ, ʚʠʧʨʦʙʫʚʘʥʴ ʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʠʩʪʝʤʠ, ʚʩʪʘʥʦʚʣʶʶʯʠ ʚʠʤʦʛʠ ʜʦ ʥʘ-
ʜʽʡʥʦʩʪʽ, ʙʝʟʧʝʢʠ, ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʪʘ ʝʢʦʣʦʛʽʯʥʦʩʪʽ. 



 

6. ʊʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ (ʊɽʆ) ʻ ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ 
ʽʥʞʝʥʝʨʥʦʛʦ ʘʥʘʣʽʟʫ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʪʝʭʥʽʯʥʫ ʟʜʽʡʩʥʝʥʥʽʩʪʴ ʽ ʝʢʦ-
ʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʻʢʪʫ. 

7. ʊɽʆ ʚʢʣʶʯʘʻ ʪʝʭʥʽʯʥʠʡ, ʝʢʦʥʦʤʽʯʥʠʡ, ʧʨʘʚʦʚʠʡ, ʝʢʦʣʦʛʽʯʥʠʡ ʽ 
ʨʠʟʠʢ-ʘʥʘʣʽʟ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʢʦʤʧʣʝʢʩʥʫ ʦʮʽʥʢʫ ʜʦʮʽʣʴʥʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʽʥ-
ʞʝʥʝʨʥʦʛʦ ʨʽʰʝʥʥʷ. 

8. ɼʣʷ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʻʢʪʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʩʥʦʚʥʽ ʬʽ-
ʥʘʥʩʦʚʽ ʧʦʢʘʟʥʠʢʠ: ʯʠʩʪʫ ʧʨʠʚʝʜʝʥʫ ʚʘʨʪʽʩʪʴ (NPV), ʚʥʫʪʨʽʰʥʶ ʥʦʨʤʫ ʜʦ-
ʭʦʜʥʦʩʪʽ (IRR), ʧʝʨʽʦʜ ʦʢʫʧʥʦʩʪʽ (PBP), ʝʢʦʥʦʤʽʯʥʫ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ (ɽʈ) ʪʘ 
ʽʥʜʝʢʩ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ (ɯʈ). 

9. ʈʦʟʨʦʙʣʝʥʥʷ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʩʪʚʦʨʝʥ-
ʥʷʤ ʧʦʚʥʦʛʦ ʢʦʤʧʣʝʢʪʫ ʨʦʙʦʯʦʾ ʪʘ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʚʽʜʧʦ-
ʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ɭʉʂɼ ʽ ɼʉʊʋ. 

10. ɽʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ 
ʜʦʩʷʛʘʻʪʴʩʷ ʟʘʚʜʷʢʠ ʚʧʨʦʚʘʜʞʝʥʥʶ ʝʥʝʨʛʦʦʱʘʜʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʪʦʯʥʦʤʫ 
ʨʝʛʫʣʶʚʘʥʥʶ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ, ʚʠʢʦʨʠʩʪʘʥʥʶ ʯʘʩʪʦʪʥʠʭ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʽ 
ʩʠʩʪʝʤ ʜʽʘʛʥʦʩʪʠʢʠ ʩʪʘʥʫ ʦʙʣʘʜʥʘʥʥʷ. 

 
ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ ʜʦ ʪʝʤʠ 5. 
1. ʑʦ ʻ ʦʩʥʦʚʥʦʶ ʤʝʪʦʶ ʧʨʦʻʢʪʫʚʘʥʥʷ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʭ ʩʠʩ-

ʪʝʤ? 
2. ʗʢʽ ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʚʢʣʶʯʘʻ ʧʨʦʮʝʩ ʧʨʦʻʢʪʫʚʘʥʥʷ ʝʣʝʢʪʨʦʤʝʭʘ-

ʥʽʯʥʠʭ ʩʠʩʪʝʤ? 
3. ʗʢʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʪʝʭʥʽʯʥʝ ʟʘʚʜʘʥʥʷ (ʊɿ) ʫ ʧʨʦʮʝʩʽ ʧʨʦʻʢʪʫ-

ʚʘʥʥʷ? 
4. ʗʢʽ ʨʦʟʜʽʣʠ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʪʠʧʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʪʝʭʥʽʯʥʦʛʦ ʟʘ-

ʚʜʘʥʥʷ? 
5. ʏʠʤ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʪʝʭʥʽʯʥʝ ʟʘʚʜʘʥʥʷ (ʊɿ) ʽ ʪʝʭʥʽʯʥʽ ʫʤʦʚʠ (ʊʋ)? 
6. ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʤʝʪʘ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

(ʊɽʆ)? 
7. ʗʢʽ ʦʩʥʦʚʥʽ ʩʢʣʘʜʦʚʽ ʚʢʣʶʯʘʻ ʩʪʨʫʢʪʫʨʘ ʊɽʆ? 
8. ʇʦʷʩʥʽʪʴ ʩʫʪʥʽʩʪʴ ʧʦʥʷʪʴ NPV, IRR, PBP, ɽʈ ʪʘ ɯʈ. 
9. ʗʢʽ ʢʨʠʪʝʨʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʽʘ-

ʥʪʘ ʪʝʭʥʽʯʥʦʛʦ ʨʽʰʝʥʥʷ? 
10. ʗʢʽ ʥʦʨʤʘʪʠʚʥʽ ʜʦʢʫʤʝʥʪʠ ʨʝʛʣʘʤʝʥʪʫʶʪʴ ʩʢʣʘʜ ʪʘ ʟʤʽʩʪ ʧʨʦʻʢ-

ʪʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʚ ʋʢʨʘʾʥʽ? 
11. ʋ ʷʢʠʭ ʚʠʧʘʜʢʘʭ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʦʜʥʦʩʪʘʜʽʡʥʝ, ʜʚʦʩʪʘʜʽʡʥʝ ʘʙʦ 

ʪʨʠʩʪʘʜʽʡʥʝ ʧʨʦʻʢʪʫʚʘʥʥʷ? 
12. ʑʦ ʻ ʩʢʣʘʜʦʚʠʤʠ ʨʦʙʦʯʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ? 
13. ʗʢ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʽʥʪʝʛʨʘʮʽʷ ʘʧʘʨʘʪʥʠʭ ʽ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʫ 

ʩʠʩʪʝʤʽ ʧʽʜ ʯʘʩ ʪʝʩʪʫʚʘʥʥʷ? 
14. ʗʢʽ ʯʠʥʥʠʢʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʚʪʦʤʘʪʠ-

ʟʦʚʘʥʠʭ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ? 
15. ʗʢʽ ʥʘʧʨʷʤʠ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʽ ʧʨʠ 

ʤʦʜʝʨʥʽʟʘʮʽʾ ʩʠʩʪʝʤ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʧʽʜʧʨʠʻʤʩʪʚ ɻʄʂ? 



 

ɺʠʢʦʨʠʩʪʘʥʘ ʣʽʪʝʨʘʪʫʨʘ. 
1. ɯʥʞʠʥʽʨʠʥʛ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ ʪʘ ʤʝʭʘʪʨʦʥʥʠʭ ʩʠʩʪʝʤ : ʧʽʜʨʫʯ. ʜʣʷ 

ʟʜʦʙʫʚʘʯʽʚ ʩʪʫʧʝʥʷ ʤʘʛʽʩʪʨʘ ʟʘ ʩʧʝʮ. 141 ɽʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʘ, ʝʣʝʢʪʨʦʪʝʭ-
ʥʽʢʘ ʪʘ ʝʣʝʢʪʨʦʤʝʭʘʥʽʢʘ / ɸ. ɺ. ɹʦʩʘʢ, ɸ. ɺ. ʊʦʨʦʧʦʚ, ʃ. ɺ. ʊʦʨʦʧʦʚʘ; ʂʇɯ 
ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ. ʂʠʾʚ : ʂʇɯ ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ, 2024. 251 ʩ. 

2. ɯʥʞʠʥʽʨʠʥʛ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ ʪʘ ʤʝʭʘʪʨʦʥʥʠʭ ʩʠʩʪʝʤ: ʢʦʥʩʧʝʢʪ ʣʝ-
ʢʮʽʡ : ʥʘʚʯ. ʧʦʩʽʙ. ʜʣʷ ʟʜʦʙʫʚʘʯʽʚ ʩʪʫʧʝʥʷ ʤʘʛʽʩʪʨ ʟʘ ʦʩʚʽʪʥʴʦʶ ʧʨʦʛʨʘʤʦʶ 
çɯʥʞʠʥʽʨʠʥʛ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ ʪʘ ʤʝʭʘʪʨʦʥʥʠʭ ʢʦʤʧʣʝʢ-
ʩʽʚè ʩʧʝʮʽʘʣʴʥʦʩʪʽ 141 çɽʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʘ, ʝʣʝʢʪʨʦʪʝʭʥʽʢʘ ʪʘ ʝʣʝʢʪʨʦʤʝ-
ʭʘʥʽʢʘè / ʆ.ɺ. ʏʝʨʤʘʣʠʭ, ʆ.ɺ. ɼʘʥʽʣʽʥ, ɸ.ɺ. ɹʦʩʘʢ. ʃ.ɺ. ʊʦʨʦʧʦʚʘ; ʂʇɯ ʽʤ. 
ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ.. ʂʠʾʚ : ʂʇɯ ʽʤ.ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ, 2021.  77 ʩ. 

 
 



 

ʊɽʄɸ 6. ɯʅɾʀʅɯʈʀʅɻ ʅɸʉʆʉʅʀʍ ʋʉʊɸʅʆɺʆʂ 
ɺʠʜʠ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʧʨʦʤʠʩʣʦʚʠʭ ʥʘʩʦʩʽʚ. ɺʠʙʽʨ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ 

ʜʣʷ ʥʘʩʦʩʥʠʭ ʘʛʨʝʛʘʪʽʚ. ʆʩʦʙʣʠʚʦʩʪʽ ʧʫʩʢʫ, ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʟʘʭʠʩʪʫ. ʄʝ-
ʪʦʜʠ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʩʦʩʥʠʭ ʩʠʩʪʝʤ.  ʄʦʜʝʨʥʽʟʘʮʽʷ ʥʘ-
ʩʦʩʥʠʭ ʩʪʘʥʮʽʡ. 

 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘʩʦʩʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 
ʅʘʩʦʩʥʽ ʫʩʪʘʥʦʚʢʠ (ʅʋ) ʧʦʩʽʜʘʶʪʴ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʫ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ 

ʢʦʤʫʥʘʣʴʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, ʦʩʢʽʣʴʢʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʨʽ-
ʜʠʥ ʫ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ. ʉʴʦʛʦʜʥʽ ʚʦʥʠ ʥʘʣʝʞʘʪʴ ʜʦ ʥʘʡʙʽʣʴʰ 
ʝʥʝʨʛʦʻʤʥʠʭ ʩʧʦʞʠʚʘʯʽʚ ʫ ʩʢʣʘʜʽ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʙʘʣʘʥʩʫ ʧʽʜʧʨʠʻʤʩʪʚ. ɼʽ-
ʘʧʘʟʦʥ ʧʦʪʫʞʥʦʩʪʝʡ ʥʘʩʦʩʥʠʭ ʤʘʰʠʥ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʰʠʨʦʢʠʤ, ʪʦʤʫ ʥʘʚʽʪʴ 
ʥʝʟʥʘʯʥʝ ʧʽʜʚʠʱʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʠʩʥʦʾ ʜʽʾ (ʂʂɼ) ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ 
ʩʫʪʪʻʚʫ ʝʢʦʥʦʤʽʶ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ. 

ʅʘ ʩʫʯʘʩʥʠʭ ʥʘʩʦʩʥʠʭ ʫʩʪʘʥʦʚʢʘʭ ʥʘʡʰʠʨʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʣʦʧʘ-
ʪʝʚʽ ʥʘʩʦʩʠ, ʩʝʨʝʜ ʷʢʠʭ ʧʝʨʝʚʘʞʘʶʪʴ ʚʽʜʮʝʥʪʨʦʚʽ ʪʘ ʦʩʴʦʚʽ ʢʦʥʩʪʨʫʢʮʽʾ. 
ɺʽʜʮʝʥʪʨʦʚʽ ʥʘʩʦʩʠ ʤʦʞʫʪʴ ʙʫʪʠ ʦʜʥʦʩʪʫʧʝʥʝʚʠʤʠ, ʢʦʣʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 
ʦʜʥʝ ʨʦʙʦʯʝ ʢʦʣʝʩʦ, ʘʙʦ ʙʘʛʘʪʦʩʪʫʧʝʥʝʚʠʤʠ, ʷʢʱʦ ʧʝʨʝʜʙʘʯʝʥʦ ʜʝʢʽʣʴʢʘ 
ʢʦʣʽʩ, ʨʦʟʤʽʱʝʥʠʭ ʧʦʩʣʽʜʦʚʥʦ. ɿʘʣʝʞʥʦ ʚʽʜ ʦʨʽʻʥʪʘʮʽʾ ʚʘʣʘ, ʥʘʩʦʩʠ ʧʦʜʽʣʷ-
ʶʪʴ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʪʘ ʚʝʨʪʠʢʘʣʴʥʽ. 

ʋ ʩʝʨʝʜʠʥʽ ʩʧʽʨʘʣʴʥʦʛʦ ʢʦʨʧʫʩʫ (1) ʚʽʜʮʝʥʪʨʦʚʦʛʦ ʥʘʩʦʩʘ (ʨʠʩ. 6.1) 
ʨʦʟʤʽʱʫʻʪʴʩʷ ʨʦʙʦʯʝ ʢʦʣʝʩʦ (2), ʷʢʝ ʟʘʢʨʽʧʣʝʥʝ ʥʘ ʚʘʣʽ (3). ʂʦʣʝʩʦ ʩʢʣʘ-
ʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʜʠʩʢʽʚ, ʤʽʞ ʷʢʠʤʠ ʨʦʟʪʘʰʦʚʘʥʦ ʣʦʧʘʪʽ (4). ʂʦʨʧʫʩ ʥʘʩʦʩʘ 
ʟôʻʜʥʫʻʪʴʩʷ ʟ ʚʩʤʦʢʪʫʚʘʣʴʥʠʤ ʽ ʥʘʛʥʽʪʘʣʴʥʠʤ ʧʘʪʨʫʙʢʘʤʠ (5 ʽ 6). ʇʽʩʣʷ ʟʘ-
ʧʦʚʥʝʥʥʷ ʢʦʨʧʫʩʫ ʪʘ ʚʩʤʦʢʪʫʚʘʣʴʥʦʾ ʣʽʥʽʾ ʨʽʜʠʥʦʶ, ʧʨʠ ʥʘʜʘʥʥʽ ʨʦʙʦʯʦʤʫ 
ʢʦʣʝʩʫ ʦʙʝʨʪʘʣʴʥʦʛʦ ʨʫʭʫ ʨʽʜʠʥʘ ʧʽʜ ʜʽʻʶ ʣʦʧʘʪʝʡ ʧʦʯʠʥʘʻ ʨʫʭʘʪʠʩʷ. ʇʽʜ 
ʚʧʣʠʚʦʤ ʚʽʜʮʝʥʪʨʦʚʠʭ ʩʠʣ ʨʽʜʠʥʘ ʩʧʨʷʤʦʚʫʻʪʴʩʷ ʜʦ ʧʝʨʠʬʝʨʽʾ ʢʦʣʝʩʘ, ʜʝ 
ʩʪʚʦʨʶʻʪʴʩʷ ʧʽʜʚʠʱʝʥʠʡ ʪʠʩʢ, ʪʦʜʽ ʷʢ ʫ ʮʝʥʪʨʽ ʫʪʚʦʨʶʻʪʴʩʷ ʨʦʟʨʽʜʞʝʥʥʷ. 
ʈʽʟʥʠʮʷ ʪʠʩʢʽʚ ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʝʨʝʨʚʥʫ ʧʦʜʘʯʫ ʨʽʜʠʥʠ ʜʦ ʥʘʧʽʨʥʦʛʦ ʪʨʫʙʦ-
ʧʨʦʚʦʜʫ. 

ʈʦʙʦʯʝ ʢʦʣʝʩʦ ʦʩʴʦʚʦʛʦ ʥʘʩʦʩʘ (ʨʠʩ. 6.2) ʦʙʝʨʪʘʻʪʴʩʷ ʚ ʩʬʝʨʠʯʥʽʡ 
ʢʘʤʝʨʽ, ʚ ʷʢʽʡ ʨʽʜʠʥʘ ʨʫʭʘʻʪʴʩʷ ʚʟʜʦʚʞ ʦʩʽ ʦʙʝʨʪʘʥʥʷ. 

ʇʽʜ ʯʘʩ ʚʟʘʻʤʦʜʽʾ ʣʦʧʘʪʝʡ ʢʦʣʝʩʘ ʟ ʨʽʜʠʥʦʶ ʫʪʚʦʨʶʻʪʴʩʷ ʨʽʟʥʠʮʷ ʪʠ-
ʩʢʽʚ ð ʥʘʜ ʣʦʧʘʪʪʶ ʪʠʩʢ ʧʽʜʚʠʱʫʻʪʴʩʷ, ʘ ʧʽʜ ʥʝʶ ʟʥʠʞʫʻʪʴʩʷ, ʱʦ ʟʫʤʦʚʣʶʻ 
ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ ʨʽʜʠʥʠ ʚʟʜʦʚʞ ʦʩʽ ʥʘʩʦʩʘ. 

ʆʩʴʦʚʽ ʥʘʩʦʩʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʜʚʘ ʦʩʥʦʚʥʽ ʪʠʧʠ: 

¶ ʪʠʧ ʆ ð ̔ ʟ ʞʦʨʩʪʢʦ ʟʘʢʨʽʧʣʝʥʠʤʠ ʣʦʧʘʪʷʤʠ ʨʦʙʦʯʦʛʦ 
ʢʦʣʝʩʘ; 

¶ ʪʠʧ ʆʇ ð ̔ ʟ ʧʦʚʦʨʦʪʥʠʤʠ ʣʦʧʘʪʷʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ 
ʟʤʽʥʶʚʘʪʠ ʢʫʪ ʘʪʘʢʠ ʧʦʪʦʢʫ. 

ʂʦʞʝʥ ʽʟ ʮʠʭ ʪʠʧʽʚ ʤʦʞʝ ʤʘʪʠ ʜʚʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʤʦʜʠʬʽʢʘʮʽʾ: 

¶ ɻ ð ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʚʘʣʘ; 

¶ ɺ ð ʟ ʚʝʨʪʠʢʘʣʴʥʠʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʚʘʣʘ. 



 

ʗʢʱʦ ʥʘʩʦʩʥʘ ʫʩʪʘʥʦʚʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʝʢʽʣʴʢʦʭ ʘʛʨʝʛʘʪʽʚ, ʾʭʥʽ ʚʩʤʦ-
ʢʪʫʚʘʣʴʥʽ ʪʘ ʥʘʧʽʨʥʽ ʣʽʥʽʾ ʟôʻʜʥʫʶʪʴ ʤʽʞ ʩʦʙʦʶ ʯʝʨʝʟ ʚʽʜʧʦʚʽʜʥʽ ʢʦʣʝʢʪʦʨʠ, 
ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʫʟʛʦʜʞʝʥʫ ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ. 

ʇʨʠ ʘʥʘʣʽʟʽ ʪʘ ʧʦʙʫʜʦʚʽ ʨʦʙʦʯʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʩʦʩʽʚ ʦʩʥʦʚʥʠʤ 
ʟʤʽʥʥʠʤ ʧʘʨʘʤʝʪʨʦʤ ʧʨʠʡʤʘʶʪʴ ʧʦʜʘʯʫ ʥʘʩʦʩʘ (Q). ʋʩʽ ʽʥʰʽ ʛʽʜʨʘʚʣʽʯʥʽ ʚʝ-
ʣʠʯʠʥʠ ð ʥʘʧʽʨ (H), ʧʦʪʫʞʥʽʩʪʴ (N) ʪʘ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ (ɖ) ð ʟʘʣʝ-
ʞʘʪʴ ʚʽʜ ʮʽʻʾ ʧʦʜʘʯʽ ʧʨʠ ʬʽʢʩʦʚʘʥʽʡ ʯʘʩʪʦʪʽ ʦʙʝʨʪʘʥʥʷ n ʨʦʙʦʯʦʛʦ ʢʦʣʝʩʘ 
ʜʽʘʤʝʪʨʦʤ D. ʊʘʢʠʤ ʯʠʥʦʤ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘʩʦʩʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʫʢʫʧʥʽ-
ʩʪʶ ʟʘʣʝʞʥʦʩʪʝʡ HïQ, NïQ ʪʘ ɖïQ, ʱʦ ʦʧʠʩʫʶʪʴ ʡʦʛʦ ʨʦʙʦʯʽ ʚʣʘʩʪʠʚʦʩʪʽ 
ʧʨʠ ʩʪʘʣʽʡ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ.. 

 
1 ï ʢʦʨʧʫʩ; 2 ï ʨʦʙʦʯʝ ʢʦʣʝʩʦ; 3 ï ʚʘʣ; 4 ï ʣʦʧʘʪʽ; 5, 6 ï ʚʩʤʦʢʪʫʁ ʯʠʡ ʪʘ 

ʥʘʧʽʨʥʠʡ ʧʘʪʨʫʙʢʠ, ʚʽʜʧʦʚʽʜʥʦ 
ʈʠʩʫʥʦʢ 6.1 ï ʉʭʝʤʘ ʦʜʥʦʩʪʫʧʝʥʝʚʦʛʦ ʚʽʜʮʝʥʪʨʦʚʦʛʦ ʥʘʩʦʩʘ 

 
 
ʇʘʩʧʦʨʪʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ H-Q; N-Q; ɖ-Q ʥʘʩʦʩʘ ʪʠʧʫ 6ʅɼʩ ʥʘʚʝʜʝʥʦ 

ʥʘ ʨʠʩ. 6.3. 
ɿʘʣʝʞʥʦ ʚʽʜ ʢʦʥʩʪʨʫʢʮʽʾ ʨʦʙʦʯʦʛʦ ʢʦʣʝʩʘ ʪʘ ʡʦʛʦ ʰʚʠʜʢʦʭʽʜʥʦʩʪʽ, ʨʦ-

ʟʨʽʟʥʷʶʪʴ ʪʨʠ ʦʩʥʦʚʥʽ ʪʠʧʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ: 
1. ʇʦʣʦʛʽ (ʨʠʩ. 6.4, ʢʨʠʚʘ 1); 
2. ʂʨʫʪʦ ʩʧʘʜʥʽ (ʨʠʩ. 6.4, ʢʨʠʚʘ 2); 
3. ɯʟ ʯʽʪʢʦ ʚʠʨʘʞʝʥʠʤ ʤʘʢʩʠʤʫʤʦʤ (ʨʠʩ. 6.4, ʢʨʠʚʘ 3). 
ɼʣʷ ʥʘʩʦʩʽʚ ʽʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʪʨʝʪʴʦʛʦ ʪʠʧʫ ʨʦʙʦʯʘ ʟʦʥʘ ʨʦʟʪʘʰʦ-

ʚʘʥʘ ʧʨʘʚʦʨʫʯ ʚʽʜ ʪʦʯʢʠ ɸ ʥʘ ʢʨʠʚʽʡ (ʨʠʩ. 6.4, 3). 
ʃʽʚʘ ʯʘʩʪʠʥʘ ʮʽʻʾ ʜʽʣʷʥʢʠ ʚʽʜʧʦʚʽʜʘʻ ʥʝʩʪʽʡʢʽʡ ʨʦʙʦʪʽ, ʢʦʣʠ ʤʦʞʣʠʚʽ 

ʢʦʣʠʚʘʥʥʷ ʥʘʧʦʨʫ ʪʘ ʟʥʠʞʝʥʥʷ ʂʂɼ. 
 



 

 
1 ï ʨʦʙʦʯʝ ʢʦʣʝʩʦ ʟ ʧʦʚʦʨʦʪʥʠʤʠ ʣʦʧʘʪʷʤʠ; 2 ï ʩʬʝʨʠʯʥʘ ʢʘʤʝʨʘ; 3 ï 
ʥʘʧʨʷʤʥʠʡ ʘʧʘʨʘʪ; 4 ï ʥʠʞʥʷ ʦʧʦʨʘ ʚʘʣʘ; 5 ï ʜʠʬʫʟʦʨ ʟ ʣʘʧʘʤʠ ʜʣʷ ʢʨʽʧ-
ʣʝʥʥʷ ʜʦ ʬʫʥʜʘʤʝʥʪʫ; 6 ï ʢʦʨʧʫʩ ʥʘʩʦʩʘ; 7 ï ʚʘʣ; 8 ï h ʪʦʢ ʧʨʠʚʦʜʘ ʤʝ-
ʭʘʥʽʟʤʫ ʨʦʟʚʝʨʪʘʥʥʷ ʣʦʧʘʪʝʡ; 9 ï ʚʝʨʭʥʽʡ ʥʘʧʨʷʤʥʠʡ ʧʽʜʰʠʧʥʠʢ; 10 ï ʤʝ-

ʭʘʥʽʟʤ ʧʦʚʦʨʦʪʫ ʣʦʧʘʪʝʡ  
ʈʠʩʫʥʦʢ 6.2 ï ʆʩʴʦʚʠʡ ʥʘʩʦʩ ʪʠʧʫ ʆʇ 

.  
ʈʠʩʫʥʦʢ 6.3 ï ʇʘʩʧʦʨʪʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʽʜʮʝʥʪʨʦʚʦʛʦ ʥʘʩʦʩʘ  
 
ʗʢ ʚʠʜʥʦ ʟ ʨʠʩʫʥʢʘ 6.5, ʢʨʠʚʘ ʂʂɼ ʥʘʩʦʩʘ ʤʘʻ ʚʠʨʘʞʝʥʠʡ ʤʘʢʩʠʤʫʤ, 

ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʦʙʣʘʩʪʴ ʥʘʡʨʘʮʽʦʥʘʣʴʥʽʰʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʫʨʙʦʤʝʭʘʥʽʟʤʫ. 
ʋ ʮʽʡ ʟʦʥʽ ʟʥʘʯʝʥʥʷ ʧʦʜʘʯʽ Q ʽ ʥʘʧʦʨʫ H ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʘʙʽʣʴʥʦ ʚʠ-

ʩʦʢʠʡ ʂʂɼ ʧʨʠ ʩʪʘʣʠʭ ʦʙʝʨʪʘʭ n = const. 



 

  

ʈʠʩʫʥʦʢ 6.4 ï ʅʘʧʽʨʥʦ-ʚʠʪʨʘ-
ʪʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʩʦʩʽʚ 

 

ʈʠʩʫʥʦʢ 6.5 ï ʆʙʣʘʩʪʴ ʨʘʮʽʦʥʘʣʴʥʦʛʦ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʮʝʥʪʨʦʚʦʛʦ ʥʘʩʦʩʘ 
ʧʨʠ ʩʪʘʣʽʡ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ 

 
ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʥʘʩʦʩʥʽ ʫʩʪʘʥʦʚʢʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʝʢʽʣʴʢʦʭ ʤʘ-

ʰʠʥ, ʷʢʽ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʧʘʨʘʣʝʣʴʥʦ (ʨʠʩ. 6.6, ʘ) ʘʙʦ ʧʦʩʣʽʜʦʚʥʦ (ʨʠʩ. 
6.7, ʘ). ʊʘʢʘ ʢʦʥʬʽʛʫʨʘʮʽʷ ʜʦʟʚʦʣʷʻ ʘʙʦ ʟʤʽʥʶʚʘʪʠ ʚʠʪʨʘʪʫ ʨʽʜʠʥʠ ʚʽʜʧʦ-
ʚʽʜʥʦ ʜʦ ʛʨʘʬʽʢʘ ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ, ʘʙʦ ʧʽʜʚʠʱʫʚʘʪʠ ʥʘʧʽʨ ʫ ʩʠʩʪʝʤʽ. ʇʽʜ 
ʯʘʩ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ ʚʽʜʮʝʥʪʨʦʚʽ ʥʘʩʦʩʠ ʚʧʣʠʚʘʶʪʴ ʦʜʠʥ ʥʘ ʦʜʥʦʛʦ, ʪʦʤʫ ʾʭ 
ʧʦʜʘʯʘ, ʥʘʧʽʨ, ʧʦʪʫʞʥʽʩʪʴ ʽ ʂʂɼ ʟʘʣʝʞʘʪʴ ʚʽʜ ʨʝʞʠʤʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʢʦʞ-
ʥʦʛʦ ʟ ʘʛʨʝʛʘʪʽʚ. 

ɼʣʷ ʘʥʘʣʽʟʫ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʥʘʩʦʩʽʚ, ʱʦ ʬʫʥʢʮʽʦʥʫʶʪʴ ʧʘʨʘʣʝʣʴʥʦ, 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʫʤʘʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʅʘ ʨʠʩʫʥʢʫ 6.6, ʙ ʧʦʢʘʟʘʥʦ, ʷʢ 
ʙʫʜʫʻʪʴʩʷ ʩʫʤʘʨʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ HïQ ð h ʣʷʭʦʤ ʜʦʜʘʚʘʥʥʷ ʘʙʩʮʠʩ (ʧʦ-
ʜʘʯ) ʦʢʨʝʤʠʭ ʥʘʩʦʩʽʚ ʧʨʠ ʦʜʥʘʢʦʚʦʤʫ ʟʥʘʯʝʥʥʽ ʦʨʜʠʥʘʪʠ (ʥʘʧʦʨʫ). ʗʢʱʦ 
ʧʝʨʰʠʡ ʽ ʜʨʫʛʠʡ ʥʘʩʦʩʠ ʤʘʶʪʴ ʥʘʧʦʨʠ Hϛ, HϜ, ʧʦʜʘʯʽ Qϛ, QϜ ʽ ʧʦʪʫʞʥʦʩʪʽ 
Nϛ, NϜ ʧʨʠ ʟʘʛʘʣʴʥʽʡ ʧʦʜʘʯʽ Qϝ, ʪʦ ʜʣʷ ʽʥʰʦʛʦ ʨʝʞʠʤʫ (Qǋϝ) ʚʽʜʧʦʚʽʜʥʽ ʧʘʨʘ-
ʤʝʪʨʠ ʧʦʟʥʘʯʘʶʪʴʩʷ ʷʢ Hǋϛ, HǋϜ, Qǋϛ, QǋϜ, Nǋϛ, NǋϜ. ʇʨʠ ʮʴʦʤʫ HϚϛ ʽ HϚϜ ð ʮʝ 
ʥʘʧʦʨʠ ʧʝʨʰʦʛʦ ʪʘ ʜʨʫʛʦʛʦ ʥʘʩʦʩʽʚ ʧʨʠ ʥʫʣʴʦʚʽʡ ʧʦʜʘʯʽ. 

ʇʘʨʘʣʝʣʴʥʝ ʟôʻʜʥʘʥʥʷ ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ ʩʫʤʘʨʥʫ ʧʦʜʘʯʫ ʪʘ ʯʘʩʪ-
ʢʦʚʦ ʧʽʜʚʠʱʠʪʠ ʥʘʧʽʨ ʩʠʩʪʝʤʠ. ɽʬʝʢʪ ʚʽʜ ʪʘʢʦʛʦ ʟôʻʜʥʘʥʥʷ ʪʠʤ ʙʽʣʴʰʠʡ, 
ʯʠʤ ʧʦʣʦʛʽʰʦʶ ʻ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʨʝʞʽ. 

ʇʦʩʣʽʜʦʚʥʝ ʟôʻʜʥʘʥʥʷ ʥʘʩʦʩʽʚ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʧʦʪ-
ʨʽʙʥʦ ʦʪʨʠʤʘʪʠ ʧʽʜʚʠʱʝʥʠʡ ʥʘʧʽʨ, ʷʢʠʡ ʥʝʤʦʞʣʠʚʦ ʟʘʙʝʟʧʝʯʠʪʠ ʦʜʥʠʤ ʘʛ-
ʨʝʛʘʪʦʤ. ʇʨʠ ʮʴʦʤʫ ʨʽʜʠʥʘ, ʱʦ ʚʠʭʦʜʠʪʴ ʽʟ ʧʝʨʰʦʛʦ ʥʘʩʦʩʘ, ʥʘʜʭʦʜʠʪʴ ʜʦ 
ʚʩʤʦʢʪʫʚʘʣʴʥʦʛʦ ʧʘʪʨʫʙʢʘ ʜʨʫʛʦʛʦ, ʷʢʠʡ ʧʽʜʚʠʱʫʻ ʪʠʩʢ ʽ ʧʦʜʘʻ ʧʦʪʽʢ ʫ ʥʘ-
ʧʽʨʥʠʡ ʪʨʫʙʦʧʨʦʚʽʜ (ʨʠʩ. 6.7, ʘ). 

ɼʣʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʟʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘʩʦʩʥʦʾ ʫʩʪʘʥʦʚʢʠ ʬʦʨ-
ʤʫʻʪʴʩʷ ʜʦʜʘʚʘʥʥʷʤ ʦʨʜʠʥʘʪ (ʥʘʧʦʨʽʚ) ʦʢʨʝʤʠʭ ʥʘʩʦʩʽʚ ʧʨʠ ʦʜʥʘʢʦʚʽʡ ʧʦ-
ʜʘʯʽ. ʅʘʧʨʠʢʣʘʜ, ʪʦʯʢʘ E ʥʘ ʢʨʠʚʽʡ ʩʫʤʘʨʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (I + II, ʨʠʩ. 6.7, 
ʙ) ʦʪʨʠʤʫʻʪʴʩʷ ʰʣʷʭʦʤ ʜʦʜʘʚʘʥʥʷ ʥʘʧʦʨʽʚ Hϛ ʪʘ HϜ ʧʨʠ ʧʝʚʥʽʡ ʧʦʜʘʯʽ Q, 
ʘ ʪʘʢʦʞ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ Nϛ, NϜ. ʗʢʱʦ ʥʘʩʦʩʠ ʧʨʘʮʶʶʪʴ ʥʘ ʪʨʫʙʦ-
ʧʨʦʚʽʜ ʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ (III, ʨʠʩ. 6.7, ʙ), ʪʦ ʨʦʙʦʯʘ ʪʦʯʢʘ D ʚʠʟʥʘʯʘʻ ʧʦ-
ʜʘʯʫ Qǋ ʧʨʠ ʩʫʤʘʨʥʦʤʫ ʥʘʧʦʨʽ Hǋϛ + HǋϜ ʽ ʧʦʪʫʞʥʦʩʪʽ Nǋϛ + NǋϜ. 

 



 

  

a) ʙ) 
ʘ) ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ; ʙ) ʛʨʘʬʽʢ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ ʜʚʦʭ ʦʜʥʘʢʦʚʠʭ ʥʘʩʦ-

ʩʽʚ  
ʈʠʩʫʥʦʢ 6.6 ï ʇʘʨʘʣʝʣʴʥʝ ʟôʻʜʥʘʥʥʷ ʚʽʜʮʝʥʪʨʦʚʠʭ ʥʘʩʦʩʽʚ 

 

  
a) ʙ) 

ʘ) ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ; ʙ) ʛʨʘʬʽʢ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ ʜʚʦʭ ʦʜʥʘʢʦʚʠʭ ʥʘʩʦ-
ʩʽʚ  

ʈʠʩʫʥʦʢ 6.7 ï ʇʦʩʣʽʜʦʚʥʝ ʟôʻʜʥʘʥʥʷ ʚʽʜʮʝʥʪʨʦʚʠʭ ʥʘʩʦʩʽʚ 
 
ɽʣʝʢʪʨʦʧʨʠʚʦʜ ʥʘʩʦʩʥʠʭ ʫʩʪʘʥʦʚʦʢ 
ʅʘʩʦʩʥʠʡ ʘʛʨʝʛʘʪ (ʅɸ) ʷʚʣʷʻ ʩʦʙʦʶ ʢʦʤʧʣʝʢʩ ʥʘʩʦʩʥʦʛʦ ʦʙʣʘʜ-

ʥʘʥʥʷ, ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʪʘ ʧʝʨʝʜʘʚʘʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʧʝ-
ʨʝʪʚʦʨʝʥʥʷ ʝʥʝʨʛʽʾ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ ʚ ʛʽʜʨʘʚʣʽʯʥʫ ʝʥʝʨʛʽʶ ʧʦʪʦʢʫ ʨʽ-
ʜʠʥʠ. ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʫ ʨʦʣʽ ʧʨʠʚʦʜʫ ʅɸ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʝʣʝʢʪʨʦʜ-
ʚʠʛʫʥʠ (ɽɼ), ʜʦ ʷʢʠʭ ʚʠʩʫʚʘʶʪʴ ʩʧʝʮʠʬʽʯʥʽ ʚʠʤʦʛʠ, ʧʦʚôʷʟʘʥʽ ʟ ʦʩʦʙʣʠʚʦʩ-
ʪʷʤʠ ʧʫʩʢʫ, ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʫʤʦʚʘʤʠ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʆʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʚʠʤʦʛ ʻ ʟʜʘʪʥʽʩʪʴ ʜʚʠʛʫʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʫʩʢ ʧʽʜ 
ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʱʦ ʚʠʥʠʢʘʻ ʧʽʜ ʯʘʩ ʟʘʧʫʩʢʫ ʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʫ. 



 

ʂʦʥʩʪʨʫʢʮʽʷ ɽɼ ʤʘʻ ʜʦʧʫʩʢʘʪʠ ʪʨʠʚʘʣʝ ʦʙʝʨʪʘʥʥʷ ʨʦʪʦʨʘ ʫ ʟʚʦʨʦʪʥʦʤʫ 
ʥʘʧʨʷʤʢʫ (ʥʝ ʤʝʥʰʝ 5 ʭʚʠʣʠʥ) ʟʽ ʰʚʠʜʢʽʩʪʶ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʭʘʨʘʢʪʝʨʠ-
ʩʪʠʢʦʶ ʥʘʩʦʩʘ, ʥʘʧʨʠʢʣʘʜ, ʧʽʜ ʯʘʩ ʘʚʘʨʽʡʥʦʾ ʘʙʦ ʰʪʘʪʥʦʾ ʟʫʧʠʥʢʠ ʘʛʨʝʛʘʪʫ 
ʧʽʩʣʷ ʚʽʜʢʣʶʯʝʥʥʷ ʡʦʛʦ ʚʽʜ ʤʝʨʝʞʽ. 

ʂʨʽʤ ʪʦʛʦ, ʜʣʷ ʥʘʩʦʩʥʠʭ ʩʪʘʥʮʽʡ, ʱʦ ʧʨʘʮʶʶʪʴ ʫ ʨʝʞʠʤʘʭ ʽʟ ʯʘʩʪʠʤʠ 
ʧʫʩʢʘʤʠ, ʢʦʥʩʪʨʫʢʮʽʷ ʩʪʘʪʦʨʘ ʡ ʧʫʩʢʦʚʠʭ ʦʙʤʦʪʦʢ ʜʚʠʛʫʥʘ ʧʦʚʠʥʥʘ ʙʫʪʠ 
ʨʦʟʨʘʭʦʚʘʥʘ ʥʘ ʧʽʜʚʠʱʝʥʽ ʪʝʨʤʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʘʜʞʝ ʥʘʛʨʽʚʘʥʥʷ ʦʙʤʝ-
ʞʫʻ ʢʽʣʴʢʽʩʪʴ ʜʦʧʫʩʪʠʤʠʭ ʧʫʩʢʽʚ ʽ ʚʠʟʥʘʯʘʻ ʤʽʥʽʤʘʣʴʥʠʡ ʯʘʩ ʧʘʫʟʠ ʤʽʞ ʥʠʤʠ. 

ɼʣʷ ʧʨʠʚʦʜʫ ʥʘʩʦʩʽʚ ʤʘʣʦʾ ʪʘ ʩʝʨʝʜʥʴʦʾ ʧʦʪʫʞʥʦʩʪʽ (ʜʦ 200ï250 ʢɺʪ), 
ʘ ʪʘʢʦʞ ʜʣʷ ʫʩʪʘʥʦʚʦʢ, ʱʦ ʧʨʘʮʶʶʪʴ ʽʟ ʯʘʩʪʠʤʠ ʧʫʩʢʘʤʠ, ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ 
ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʘʩʠʥʭʨʦʥʥʽ ʝʣʝʢʪʨʦʜʚʠʛʫʥʠ ʻʜʠʥʦʾ ʩʝʨʽʾ ɸ. ɿʘʣʝʞʥʦ ʚʽʜ ʜʽʘ-
ʧʘʟʦʥʫ ʧʦʪʫʞʥʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘʢʽ ʪʠʧʠ: 

¶ ʜʦ 100 ʢɺʪ ð ʩʝʨʽʾ ɸ2 ʪʘ ɸʊ2; 
¶ ʫ ʤʝʞʘʭ 100ï400 ʢɺʪ ð ʩʝʨʽʾ ɸ ʽ ɸʂ ʟ ʢʦʥʪʘʢʪʥʠʤʠ ʢʽʣʴʮʷʤʠ; 
¶ ʧʦʥʘʜ 400 ʢɺʪ ð ʩʝʨʽʾ ɸɿ (ʟʘʢʨʠʪʽ) ʪʘ ɸʂɿ ʽʟ ʢʦʨʦʪʢʦʟʘʤʢʥʝʥʠʤ 

ʨʦʪʦʨʦʤ; 
¶ ʫ ʜʽʘʧʘʟʦʥʽ 200ï2000 ʢɺʪ ð ʩʝʨʽʾ ɸʅ ʽʟ ʢʦʨʦʪʢʦʟʘʤʢʥʝʥʠʤ ʨʦʪʦ-

ʨʦʤ ʽ ɸʂʅ ʽʟ ʬʘʟʥʠʤ ʨʦʪʦʨʦʤ. 
ʅʘʡʧʦʰʠʨʝʥʽʰʠʤ ʚʘʨʽʘʥʪʦʤ ʻ ʝʣʝʢʪʨʦʧʨʠʚʦʜ ʽʟ ʢʦʨʦʪʢʦʟʘʤʢʥʝʥʠʤ 

ʘʩʠʥʭʨʦʥʥʠʤ ʜʚʠʛʫʥʦʤ, ʷʢʠʡ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʧʨʦʩʪʦʪʦʶ ʢʦʥʩʪʨʫʢʮʽʾ, ʥʘʜʽʡ-
ʥʽʩʪʶ ʪʘ ʥʠʟʴʢʦʶ ʚʘʨʪʽʩʪʶ. ʊʘʢʽ ʜʚʠʛʫʥʠ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʧʦʩʪʽʡʥʦʛʦ ʦʙʩʣʫ-
ʛʦʚʫʚʘʥʥʷ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʪʨʠʚʘʣʫ ʨʦʙʦʪʫ ʪʘ ʣʝʛʢʦ ʽʥʪʝʛʨʫʶʪʴʩʷ ʚ ʘʚʪʦʤʘ-
ʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ. 

ɸʩʠʥʭʨʦʥʥʽ ʜʚʠʛʫʥʠ ʟ ʬʘʟʥʠʤ ʨʦʪʦʨʦʤ ʫ ʥʘʩʦʩʥʠʭ ʫʩʪʘʥʦʚʢʘʭ ʚʠʢʦ-
ʨʠʩʪʦʚʫʶʪʴ ʨʽʜʢʦ ʯʝʨʝʟ ʩʢʣʘʜʥʽʰʫ ʝʢʩʧʣʫʘʪʘʮʽʶ ʽ ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʙʩʣʫʛʦʚʫ-
ʚʘʥʥʷ ʢʦʥʪʘʢʪʥʠʭ ʢʽʣʝʮʴ. 

ɼʣʷ ʥʘʩʦʩʽʚ ʧʦʪʫʞʥʽʩʪʶ ʧʦʥʘʜ 250 ʢɺʪ ʘʙʦ ʘʛʨʝʛʘʪʽʚ, ʱʦ ʧʨʘʮʶʶʪʴ ʫ 
ʪʨʠʚʘʣʠʭ ʨʝʞʠʤʘʭ, ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʠʥʭʨʦʥʥʽ ʝʣʝʢʪʨʦʜʚʠʛʫʥʠ 
ʟʘʛʘʣʴʥʦʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʢʦʥʘʥʥʷ. ɺʦʥʠ ʚʠʧʫʩʢʘʶʪʴʩʷ ʫ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘ-
ʟʦʥʽ ʧʦʪʫʞʥʦʩʪʝʡ (80ï10 000 ʢɺʪ) ʪʘ ʰʚʠʜʢʦʩʪʝʡ ʦʙʝʨʪʘʥʥʷ (100ï1500 
ʦʙ/ʭʚ) ʧʨʠ ʨʦʙʦʯʠʭ ʥʘʧʨʫʛʘʭ ʚʽʜ 380 ʜʦ 10 000 ɺ. 

ɼʣʷ ʾʭ ʟʙʫʜʞʝʥʥʷ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʪʘʪʠʯʥʽ ʪʠʨʠʩʪʦʨʥʽ 
ʟʙʫʜʞʫʚʘʯʽ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʧʣʘʚʥʦ ʨʝʛʫʣʶʚʘʪʠ ʩʪʨʫʤ ʟʙʫʜʞʝʥʥʷ, ʟʥʠʞʫ-
ʶʪʴ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ, ʩʧʨʦʱʫʶʪʴ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʧʽʜʚʠ-
ʱʫʶʪʴ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʫʩʪʘʥʦʚʢʠ. 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʛʥʫʯʢʦʩʪʽ ʢʝʨʫʚʘʥʥʷ ʥʘʩʦʩʥʠʤʠ ʘʛʨʝʛʘʪʘʤʠ ʪʘ ʧʦʢ-
ʨʘʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʩʦʩʥʠʭ ʩʪʘʥʮʽʡ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 
ʜʚʦʰʚʠʜʢʽʩʥʽ ʝʣʝʢʪʨʦʜʚʠʛʫʥʠ, ʷʢʽ ʤʘʶʪʴ ʜʚʽ ʦʙʤʦʪʢʠ ʩʪʘʪʦʨʘ ʟ ʨʽʟʥʦʶ ʢʽ-
ʣʴʢʽʩʪʶ ʧʘʨ ʧʦʣʶʩʽʚ. ʊʘʢʽ ʜʚʠʛʫʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʦʙʦʪʫ ʟ ʯʘʩʪʦʪʘʤʠ ʦʙʝʨ-
ʪʘʥʥʷ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʥʘ 25ï35 %, ʱʦ ʜʦʟʚʦʣʷʻ ʨʝʛʫʣʶʚʘʪʠ ʧʦʜʘʯʫ ʪʘ 
ʥʘʧʽʨ ʥʘʩʦʩʘ ʙʝʟ ʟʥʘʯʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʚʪʨʘʪ. ʇʝʨʝʭʽʜ ʽʟ ʦʜʥʽʻʾ ʰʚʠʜʢʦʩʪʽ 
ʥʘ ʽʥʰʫ ʚʠʢʦʥʫʻʪʴʩʷ ʰʣʷʭʦʤ ʧʦʩʣʽʜʦʚʥʦʛʦ ʚʠʤʢʥʝʥʥʷ ʦʜʥʽʻʾ ʦʙʤʦʪʢʠ ʪʘ 
ʚʤʠʢʘʥʥʷ ʽʥʰʦʾ, ʱʦ ʥʝ ʧʦʪʨʝʙʫʻ ʩʢʣʘʜʥʠʭ ʩʭʝʤ ʢʝʨʫʚʘʥʥʷ. 

ʆʢʨʝʤʠʡ ʪʠʧ ʤʘʰʠʥ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʩʠʩʪʝ-
ʤʘʭ, ð ʮʝ ʜʚʠʛʫʥʠ-ʛʝʥʝʨʘʪʦʨʠ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʦʙʦʨʦʪʥʠʭ ʥʘʩʦʩʥʠʭ 



 

ʘʛʨʝʛʘʪʽʚ. ʊʘʢʽ ʫʩʪʘʥʦʚʢʠ ʨʦʟʨʘʭʦʚʘʥʽ ʥʘ ʨʦʙʦʪʫ ʫ ʜʚʦʭ ʧʨʦʪʠʣʝʞʥʠʭ ʥʘ-
ʧʨʷʤʢʘʭ ʦʙʝʨʪʘʥʥʷ ð ʫ ʥʘʩʦʩʥʦʤʫ (ʧʨʠ ʧʦʜʘʯʽ ʨʽʜʠʥʠ) ʪʘ ʪʫʨʙʽʥʥʦʤʫ (ʧʨʠ 
ʨʝʢʫʧʝʨʘʮʽʾ ʝʥʝʨʛʽʾ ʧʦʪʦʢʫ). 

ʈʝʚʝʨʩʠʚʥʽ ʝʣʝʢʪʨʠʯʥʽ ʤʘʰʠʥʠ ʧʦʚʠʥʥʽ ʚʠʪʨʠʤʫʚʘʪʠ ʯʘʩʪʽ ʧʫʩʢʠ, ʟʫ-
ʧʠʥʢʠ, ʟʤʽʥʠ ʥʘʧʨʷʤʢʫ ʦʙʝʨʪʘʥʥʷ ʪʘ ʢʦʨʦʪʢʦʯʘʩʥʽ ʨʝʞʠʤʠ ʧʨʠʩʢʦʨʝʥʥʷ ʽ 
ʛʘʣʴʤʫʚʘʥʥʷ. ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʚʦʥʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʧʦʩʠʣʝʥʠʤʠ ʚʫʟʣʘʤʠ ʨʦ-
ʪʦʨʘ ʽ ʧʽʜʰʠʧʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʟʜʘʪʥʽʩʪʶ ʧʨʘʮʶʚʘʪʠ ʫ ʪʨʴʦʭ ʨʝʞʠʤʘʭ: 

¶ ʜʚʠʛʫʥʘ, 
¶ ʛʝʥʝʨʘʪʦʨʘ, 
¶ ʩʠʥʭʨʦʥʥʦʛʦ ʢʦʤʧʝʥʩʘʪʦʨʘ. 
ʊʘʢʽ ʘʛʨʝʛʘʪʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʩʠʩʪʝʤʘʭ, ʜʝ ʥʝʦʙʭʽʜʥʘ ʢʦʤʙʽʥʦʚʘʥʘ 

ʨʦʙʦʪʘ ʥʘʩʦʩʘ ʽ ʪʫʨʙʽʥʠ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʨʝʢʫʧʝʨʘʮʽʾ ʝʥʝʨʛʽʾ ʚ ʝʣʝʢʪʨʠʯʥʫ 
ʤʝʨʝʞʫ. 

 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʨʫʙʦʧʨʦʚʽʜʥʦʾ ʤʝʨʝʞʽ 
ʈʝʘʣʴʥʽ ʨʦʙʦʯʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʩʦʩʘ ʚʠʟʥʘʯʘʶʪʴʩʷ ʣʠʰʝ ʫ ʚʠʧʘʜʢʫ 

ʩʧʽʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʧʘʨʘʤʝʪʨʽʚ ʥʘʩʦʩʘ ʪʘ ʪʨʫʙʦʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ, ʥʘ ʷʢʫ ʚʽʥ 
ʧʨʘʮʶʻ. 

ɿʘʛʘʣʴʥʠʡ ʥʘʧʽʨ, ʩʪʚʦʨʶʚʘʥʠʡ ʥʘʩʦʩʦʤ, ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʢʦʤʧʦ-
ʥʝʥʪʽʚ: 

¶ ʩʪʘʪʠʯʥʦʛʦ ʥʘʧʦʨʫ Ὄ, ʷʢʠʡ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʧʽʜʡʦʤ ʨʽʜʠʥʠ ʥʘ 
ʧʝʚʥʫ ʚʠʩʦʪʫ (ʛʝʦʜʝʟʠʯʥʠʡ ʥʘʧʽʨ); 

¶ ʜʠʥʘʤʽʯʥʦʛʦ ʥʘʧʦʨʫ, ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʧʦʜʦʣʘʥʥʷ ʛʽʜʨʦʜʠʥʘʤʽʯ-
ʥʦʛʦ ʦʧʦʨʫ ʪʨʫʙʦʧʨʦʚʦʜʫ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʘʟʦʤ (ʨʠʩ. 6.8) 

 
Ὤ ὙὗȢ 

 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʫ ʪʨʫʙʦʧʨʦʚʦʜʫ (ʤʝʨʝʞʽ) ʚʠʨʘʞʘʶʪʴ ʨʽʚʥʷʥʥʷʤ: 
 

Ὄ Ὄ Ὑὗȟ 
 
ʜʝ Ὑ ï ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʡ ʦʧʽʨ ʤʝʨʝʞʽ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʦʚʞʠʥʠ ʤʝ-

ʨʝʞʽ, ʚʝʣʠʯʠʥʠ ʜʽʘʤʝʪʨʘ ʪʨʫʙʦʧʨʦʚʦʜʫ, ʰʦʨʩʪʢʦʩʪʽ ʩʪʽʥʦʢ ʽ ʥʘʷʚʥʦʩʪʽ ʤʽʩ-
ʮʝʚʠʭ ʦʧʦʨʽʚ (ʢʦʣʽʥ, ʟʚʦʨʦʪʥʠʭ ʢʣʘʧʘʥʽʚ, ʟʘʩʫʚʦʢ), ʩ2/ʤ5. 

ʗʢʱʦ ʧʨʦʪʠʪʠʩʢ ʚʽʜʩʫʪʥʽʡ, ʪʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʨʝʞʽ ʩʧʨʦʱʫʻʪʴʩʷ ʜʦ 
ʚʠʛʣʷʜʫ: 

Ὄ ὙὗȢ 
 
ʆʪʞʝ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʨʫʙʦʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʤʦʞʝ ʙʫʪʠ ʧʦʜʘʥʘ ʫ 

ʚʠʛʣʷʜʽ ʩʽʤʝʡʩʪʚʘ ʧʘʨʘʙʦʣʽʯʥʠʭ ʢʨʠʚʠʭ, ʢʨʫʪʠʟʥʘ ʷʢʠʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʝʣʠ-
ʯʠʥʦʶ Ὑ. 



 

 
ʈʠʩʫʥʦʢ 6.8 ï ʉʭʝʤʘ ʪʨʫʙʦʧʨʦʚʦʜʫ ʪʘ ʡʦʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 
 
ɺʠʟʥʘʯʝʥʥʷ ʚʪʨʘʪ ʪʠʩʢʫ ʚ ʪʨʫʙʦʧʨʦʚʦʜʽ 
ʈʦʟʨʘʭʫʥʦʢ ʪʨʫʙʦʧʨʦʚʽʜʥʦʾ ʤʝʨʝʞʽ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʚʪʨʘʪ ʥʘ-

ʧʦʨʫ ʥʘ ʢʦʞʥʽʡ ʟ ʜʽʣʷʥʦʢ ʤʝʨʝʞʽ ʧʨʠ ʟʘʜʘʥʠʭ ʚʠʪʨʘʪʽ ʡ ʜʦʚʞʠʥʽ ʢʦʞʥʦʾ ʜʽ-
ʣʷʥʢʠ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʚʪʨʘʪʠ ʥʘʧʦʨʫ ʧʦ ʜʦʚʞʠʥʽ ʪʨʫʙʦʧʨʦʚʦʜʫ Ὤ̅ ̏̃̇ ʽ ʚʪʨʘʪʠ 

ʥʘ ʧʦʜʦʣʘʥʥʷ ʤʽʩʮʝʚʠʭ ʦʧʦʨʽʚ Ὤ̍: 
 

Ὤ Ὤ̅ ̏̃̇Ὤ̍Ȣ 
 
ɺʪʨʘʪʠ ʥʘʧʦʨʫ ʧʦ ʜʦʚʞʠʥʽ ʪʨʫʙʦʧʨʦʚʦʜʫ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚ ʟʘʛʘʣʴʥʦʤʫ 

ʚʠʧʘʜʢʫ ʟʘ ʬʦʨʤʫʣʦʶ ɼʘʨʩʽ-ɺʝʡʩʙʘʭʘ: 
 

Ὤ̅ ̏̃̇‗
ὰ

Ὠ

‡

ςὫ
ȟ 

 

ʜʝ ὰ ï ʜʦʚʞʠʥʘ ʪʨʫʙʠ, ʤ ; Ὠ ï ʾʾ ʜʽʘʤʝʪʨ, ʤ; ‡  ï ʰʚʠʜʢʽʩʪʴ ʨʽʜʠʥʠ 

ʚ ʪʨʫʙʽ, ʤ/ʩ; ‗ ï ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʪʝʨʪʷ ʨʽʜʠʥʠ ʦʙ ʩʪʽʥʢʫ ʪʨʫʙʠ, ʱʦ 
ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʘʪʝʨʽʘʣʫ ʡ ʩʪʘʥʫ ʩʪʽʥʢʠ ʪʨʫʙʠ (ʜʣʷ ʥʘʙʣʠʞʝʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ 
ʤʦʞʥʘ ʚʟʷʪʠ ‗  πȟπς  πȟπσ); Ὣ  ωȟψρ ʤ/ʩ2 ï ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʣʴʥʦʛʦ ʧʘ-
ʜʽʥʥʷ, ʤ/ʩ2. 

ʄʽʩʮʝʚʽ ʦʧʦʨʠ ʚʠʥʠʢʘʶʪʴ ʯʝʨʝʟ ʟʤʽʥʫ ʢʦʥʬʽʛʫʨʘʮʽʾ ʧʦʪʦʢʫ ð ʟʚʫ-
ʞʝʥʥʷ, ʨʦʟʰʠʨʝʥʥʷ, ʧʦʚʦʨʦʪʠ ʪʨʫʙ, ʘʨʤʘʪʫʨʫ ʪʦʱʦ. ɺʪʨʘʪʠ ʥʘʧʦʨʫ ʥʘ ʧʦ-
ʜʦʣʘʥʥʷ ʤʽʩʮʝʚʠʭ ʦʧʦʨʽʚ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

Ὤ̍ ‚
‡

ςὫ
ȟ 

 
ʜʝ ‚ ï ʢʦʝʬʽʮʽʻʥʪ ʤʽʩʮʝʚʦʛʦ ʦʧʦʨʫ ʜʣʷ ʜʽʣʷʥʢʠ ʪʨʫʙʠ, ʱʦ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʚʠʜʫ ʤʽʩʮʝʚʦʛʦ ʦʧʦʨʫ ʡ ʚʽʜ ʯʠʩʣʘ ʈʝʡʥʦʣʴʜʩʘ ʪʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʪʘʙ-
ʣʠʮʷʤʠ ʟ ʜʦʚʽʜʥʠʢʘ. 



 

ɼʣʷ ʩʧʨʦʱʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʫʩʽ ʤʽʩʮʝʚʽ ʦʧʦʨʠ ʤʦʞʥʘ ʟʘʤʽʥʠʪʠ ʝʢʚʽʚʘ-
ʣʝʥʪʥʦʶ ʜʦʚʞʠʥʦʶ ʪʨʫʙʠ, ʜʝ ʚʪʨʘʪʠ ʪʽ ʩʘʤʽ, ʱʦ ʡ ʫ ʤʽʩʮʝʚʦʤʫ ʦʧʦʨʽ. ʇʦʟ-
ʥʘʯʠʚʰʠ ʯʝʨʝʟ Ὧ ʧʨʠʚʝʜʝʥʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʦʪʨʠʤʘʻʤʦ: 

 

‚ Ὧὰ 

 
ʊʦʜʽ, ʧʽʩʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʠʨʘʟʽʚ ʦʪʨʠʤʘʻʤʦ: 
 

Ὤ Ὧρ
‗

Ὠ

ψὰὗ

ʌὨὫ
Ὓὰὗ  

 

ʜʝ Ὓ Ὧρ     ʧʠʪʦʤʠʡ ʦʧʽʨ ʪʨʫʙʦʧʨʦʚʦʜʫ ʜʦʚʞʠʥʦʶ 1 ʤ ʧʨʠ 

ʦʜʠʥʠʯʥʽʡ ʚʠʪʨʘʪʽ, ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʪʘʙʣʠʯʥʠʤʠ ʜʘʥʠʤʠ. 
 
ʂʝʨʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʥʘʩʦʩʥʦʾ ʫʩʪʘʥʦʚʢʠ 
ʇʽʜ ʨʝʛʫʣʶʚʘʥʥʷʤ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʥʘʩʦʩʥʦʾ ʫʩʪʘʥʦʚʢʠ (ʅʋ) ʨʦʟʫʤʽ-

ʶʪʴ ʥʘʚʤʠʩʥʫ ʟʤʽʥʫ ʾʾ ʧʘʨʘʤʝʪʨʽʚ ð ʧʦʜʘʯʽ (Q) ʪʘ ʥʘʧʦʨʫ (H) ð ʚʽʜʧʦʚʽʜʥʦ 
ʜʦ ʧʦʪʨʝʙ ʩʧʦʞʠʚʘʯʘ ʘʙʦ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ. 

ʆʩʥʦʚʥʽ ʤʝʪʦʜʠ ʨʝʛʫʣʶʚʘʥʥʷ ʧʦʜʘʯʽ ʥʘʩʦʩʘ ʧʦʜʽʣʷʶʪʴ ʟʘ ʩʧʦʩʦʙʦʤ 
ʚʧʣʠʚʫ: 

1. ɺʧʣʠʚ ʥʘ ʤʝʭʘʥʽʟʤ ð ʟʤʽʥʘ ʢʫʪʘ ʫʩʪʘʥʦʚʢʠ ʣʦʧʘʪʝʡ ʨʦʙʦʯʦʛʦ 
ʢʦʣʝʩʘ. 

2. ɺʧʣʠʚ ʥʘ ʤʝʨʝʞʫ ð ʜʨʦʩʝʣʶʚʘʥʥʷ (ʯʘʩʪʢʦʚʝ ʧʨʠʢʨʠʪʪʷ ʟʘʩʫ-
ʚʢʠ). 

3. ɺʧʣʠʚ ʥʘ ʝʣʝʢʪʨʦʧʨʠʚʦʜ ð ʟʤʽʥʘ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʨʦʙʦ-
ʯʦʛʦ ʢʦʣʝʩʘ. 

4. ɿʤʽʥʘ ʢʽʣʴʢʦʩʪʽ ʧʨʘʮʶʶʯʠʭ ʘʛʨʝʛʘʪʽʚ ð ʧʽʜʢʣʶʯʝʥʥʷ ʘʙʦ ʚʽʜʢ-
ʣʶʯʝʥʥʷ ʥʘʩʦʩʽʚ. 

 
ʈʝʛʫʣʶʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʧʨʷʤʥʦʛʦ ʘʧʘʨʘʪʘ 
ʇʠʪʦʤʘ ʝʥʝʨʛʽʷ, ʷʢʫ ʥʘʩʦʩ ʧʝʨʝʜʘʻ ʨʽʜʠʥʽ, ʽʩʪʦʪʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʤʦʚ 

ʚʭʦʜʫ ʧʦʪʦʢʫ ʥʘ ʣʦʧʘʪʽ ʨʦʙʦʯʦʛʦ ʢʦʣʝʩʘ. 
ʗʢʱʦ ʧʦʪʽʢ ʟʘʢʨʫʯʫʻʪʴʩʷ ʧʝʨʝʜ ʚʭʦʜʦʤ ʫ ʢʦʣʝʩʦ, ʪʦ ʟʤʽʥʶʻʪʴʩʷ ʥʘʧʽʨ 

H ʽ ʧʦʜʘʯʘ Q, ʱʦ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʨʝʛʫʣʶʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʦʧʘ-
ʪʝʚʦʛʦ ʥʘʧʨʷʤʥʦʛʦ ʘʧʘʨʘʪʘ, ʨʦʟʤʽʱʝʥʦʛʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʢʦʣʝʩʦʤ. 

ʇʨʠ ʮʴʦʤʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʨʝʞʽ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʦʶ, ʘ ʭʘʨʘʢ-
ʪʝʨʠʩʪʠʢʘ ʥʘʩʦʩʘ ʧʦʚʝʨʪʘʻʪʴʩʷ ʟʘ ʛʦʜʠʥʥʠʢʦʚʦʶ ʩʪʨʽʣʢʦʶ (ʨʠʩ. 6.9). ɿʤʝ-
ʥʰʝʥʥʷ ʩʧʦʞʠʚʘʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘʰʪʨʠʭʦʚʘʥʦʶ ʦʙʣʘʩʪʶ ʤʽʞ 
ʢʨʠʚʠʤʠ ʧʦʪʫʞʥʦʩʪʽ ὔ ʽ IïIIïIIII, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʪʘʢʦʛʦ ʩʧʦ-
ʩʦʙʫ ʨʝʛʫʣʶʚʘʥʥʷ. 

ɼʨʦʩʝʣʴʥʝ ʨʝʛʫʣʶʚʘʥʥʷ 
ʇʨʠʢʣʘʜ ʜʨʦʩʝʣʴʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 6.10.  



 

ʗʢʱʦ ʟʘʩʫʚʢʘ ʥʘ ʥʘʧʽʨʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʽ ʧʦʚʥʽʩʪʶ ʚʽʜʢʨʠʪʘ, ʪʦ ʨʦʙʦ-
ʯʠʡ ʨʝʞʠʤ ʫʩʪʘʥʦʚʢʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʦʯʢʦʶ A ʟ ʧʘʨʘʤʝʪʨʘʤʠ ὗ , Ὄ , ὔ , ʂ. 
ʇʦʩʪʫʧʦʚʝ ʧʨʠʢʨʠʪʪʷ ʟʘʩʫʚʢʠ ʟʙʽʣʴʰʫʻ ʛʽʜʨʘʚʣʽʯʥʠʡ ʦʧʽʨ ʤʝʨʝʞʽ, ʽ ʨʦʙʦʯʘ 
ʪʦʯʢʘ ʟʤʽʱʫʻʪʴʩʷ ʚʟʜʦʚʞ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʫʙʦʧʨʦʚʦʜʫ ʚʛʦʨʫ ʪʘ ʚʣʽʚʦ ð 
ʜʦ ʪʦʯʦʢ B ʽ C, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʦʚʠʤ ʧʘʨʘʤʝʪʨʘʤ ὗ , Ὄ , ὔ , ʂ. 

ɼʨʦʩʝʣʶʚʘʥʥʷ ʧʨʠ ʧʦʩʪʽʡʥʽʡ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʟʤʽʥʶʻ ʚʠʪʨʘʪʫ ʟʘ 
ʨʘʭʫʥʦʢ ʚʚʝʜʝʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʦʧʦʨʫ ʚ ʤʝʨʝʞʫ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʨʦ-
ʩʪʘʥʥʷʤ ʚʪʨʘʪ ʝʥʝʨʛʽʾ. 

 

 
ʈʠʩʫʥʦʢ 6.9 ï ʈʝʛʫʣʶʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʅʋ ʚʧʣʠʚʦʤ ʥʘ ʤʝʭʘʥʽʟʤ 

 
ʆʩʢʽʣʴʢʠ ʥʘʡʙʽʣʴʰʘ ʧʦʜʘʯʘ ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ ʧʦʚʥʽʩʪʶ ʚʽʜʢʨʠʪʦʤʫ 

ʜʨʦʩʝʣʽ, ʜʨʦʩʝʣʴʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʽʣʴʢʠ ʟ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ 
ʧʦʜʘʯʽ. ɿ ʨʠʩ. 6.10 ʚʠʜʥʦ, ʱʦ ʜʨʦʩʝʣʶʚʘʥʥʷ ʟʤʝʥʰʫʻ ʧʦʪʫʞʥʽʩʪʴ ʥʘ ʚʘʣʫ 
ʥʘʩʦʩʘ ʽ ʨʘʟʦʤ ʟ ʪʠʤ ʧʽʜʚʠʱʫʻ ʯʘʩʪʢʫ ʝʥʝʨʛʽʾ, ʱʦ ʚʠʪʨʘʯʘʻʪʴʩʷ ʧʨʠ ʨʝʛʫ-
ʣʶʚʘʥʥʽ; ʪʦʤʫ ʚʦʥʦ ʥʝʝʢʦʥʦʤʽʯʥʝ. ʊʘʢ, ʧʨʠ ʨʝʛʫʣʶʚʘʥʥʽ ʜʦ ʧʦʜʘʯʽ ὗ  ʟ ʥʘ-
ʧʦʨʦʤ, ʱʦ ʥʝʧʨʦʜʫʢʪʠʚʥʦ ʚʠʪʨʘʯʘʻʪʴʩʷ ʚ ʜʨʦʩʝʣʽ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʜʨʽʟʢʦʤ 
Ὄ̈  ̅, ʘ ʧʦʪʫʞʥʽʩʪʴ, ʱʦ ʚʪʨʘʯʘʻʪʴʩʷ ʧʨʠ ʮʴʦʤʫ, ʙʫʜʝ ʜʦʨʽʚʥʶʚʘʪʠ 

 

ɝὔ
”ὗὫὌ̈ ̅

ρπππ–
  

 
ʜʝ H_{\text{ʟʜ}}ð ʥʘʜʣʠʰʢʦʚʠʡ ʥʘʧʽʨ, ʷʢʠʡ ʚʪʨʘʯʘʻʪʴʩʷ ʚ ʜʨʦʩʝʣʽ; 
ʍ ð ʛʫʩʪʠʥʘ ʨʽʜʠʥʠ, ʢʛ/ʤį; 
g ð ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʣʴʥʦʛʦ ʧʘʜʽʥʥʷ; 
ὗ  ð ʧʦʜʘʯʘ ʧʨʠ ʨʝʛʫʣʶʚʘʥʥʽ; 
ʂ ð ʂʂɼ ʥʘʩʦʩʘ ʧʨʠ ʮʴʦʤʫ ʨʝʞʠʤʽ. 
ʏʠʤ ʙʽʣʴʰʠʡ ʩʪʫʧʽʥʴ ʜʨʦʩʝʣʶʚʘʥʥʷ, ʪʠʤ ʤʝʥʰ ʝʢʦʥʦʤʽʯʥʠʤ ʻ ʧʨʦ-

ʮʝʩ, ʦʩʢʽʣʴʢʠ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʝʧʨʦʜʫʢʪʠʚʥʘ ʚʠʪʨʘʪʘ ʝʥʝʨʛʽʾ. 
 



 

 
ʈʠʩʫʥʦʢ 6.10 ï ʈʝʛʫʣʶʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʥʘʩʦʩʘ ʜʨʦʩʝʣʶʚʘʥʥʷʤ 

 
ʈʝʛʫʣʶʚʘʥʥʷ ʟʤʽʥʦʶ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ 

ʅʘ ʨʠʩʫʥʢʫ 6.11 ʧʦʢʘʟʘʥʦ ʟʤʽʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʩʦʩʘ ʧʨʠ ʨʽʟʥʠʭ ʯʘ-
ʩʪʦʪʘʭ ʦʙʝʨʪʘʥʥʷ ὲ ὲ ὲ ὲ. ʆʩʢʽʣʴʢʠ ʧʦʣʦʞʝʥʥʷ ʟʘʩʫʚʢʠ ʥʝ-
ʟʤʽʥʥʝ, ʦʧʽʨ ʤʝʨʝʞʽ ʟʘʣʠʰʘʻʪʴʩʷ ʩʪʘʣʠʤ. ɿʽ ʟʤʝʥʰʝʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨ-
ʪʘʥʥʷ ʨʦʙʦʯʝ ʢʦʣʝʩʦ ʩʪʚʦʨʶʻ ʤʝʥʰʠʡ ʥʘʧʽʨ, ʪʦʤʫ ʨʦʙʦʯʘ ʪʦʯʢʘ ʧʝʨʝʤʽʱʫ-
ʻʪʴʩʷ ʚʥʠʟ ʫʟʜʦʚʞ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʝʨʝʞʽ. 

ɿʥʠʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʜʦ ʧʝʚʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʧʨʠ ʷʢʦʤʫ ʥʘ-
ʧʽʨ ʜʦʨʽʚʥʶʻ ʩʪʘʪʠʯʥʦʤʫ (ʪʦʯʢʘ D), ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʚʥʦʛʦ ʧʨʠʧʠʥʝʥʥʷ ʧʦ-
ʜʘʯʽ (Q = 0). ʇʦʜʘʣʴʰʝ ʟʤʝʥʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʦʙʠʪʴ ʥʘʩʦʩ ʥʝʩʧʨʦʤʦʞʥʠʤ 
ʜʦʣʘʪʠ ʩʪʘʪʠʯʥʠʡ ʥʘʧʽʨ. 

ɿʘʣʝʞʥʽʩʪʴ ʤʽʞ ʧʘʨʘʤʝʪʨʘʤʠ ʧʦʜʘʯʽ, ʥʘʧʦʨʫ ʪʘ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ 
ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘʢʦʥʘʤʠ ʧʦʜʽʙʥʦʩʪʽ (ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ), ʥʘʚʝʜʝʥʠʤʠ ʥʠʞʯʝ: 

ὗḐὲȟ   ὌḐὲȟ     ὔḐὲ  
ʜʝ ὗ ð ʧʦʜʘʯʘ, Ὄ ð ʥʘʧʽʨ, ὔ ð ʧʦʪʫʞʥʽʩʪʴ, ὲ ð ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ. 
ʊʘʢʠʤ ʯʠʥʦʤ, ʨʝʛʫʣʶʚʘʥʥʷ ʯʘʩʪʦʪʦʶ ʦʙʝʨʪʘʥʥʷ ʻ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʤ 

ʽ ʥʘʡʙʽʣʴʰ ʝʥʝʨʛʦʦʱʘʜʥʠʤ ʩʧʦʩʦʙʦʤ, ʘʜʞʝ ʚʦʥʦ ʥʝ ʩʧʨʠʯʠʥʷʻ ʥʝʧʨʦʜʫʢ-
ʪʠʚʥʠʭ ʚʪʨʘʪ ʧʦʪʫʞʥʦʩʪʽ. 



 

 
ʈʠʩʫʥʦʢ 6.11 ï ʈʝʛʫʣʶʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʥʘʩʦʩʘ ʟʤʽʥʦʶ ʯʘʩʪʦʪʠ ʦʙʝʨ-

ʪʘʥʥʷ 
 

ɸʥʘʣʽʟ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʠ ʟʤʽʥʽ ʢʽʣʴʢʦʩʪʽ ʧʘʨʘʣʝʣʴʥʦ ʧʨʘʮʶʶʯʠʭ ʥʘʩʦʩʽʚ 
ʗʢʱʦ ʥʘʩʦʩʥʘ ʩʪʘʥʮʽʷ ʦʙʣʘʜʥʘʥʘ ʢʽʣʴʢʦʤʘ ʘʛʨʝʛʘʪʘʤʠ ʟ ʨʽʟʥʦʶ ʧʦ-

ʜʘʯʝʶ, ʪʦ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʪʦʯʥʦʛʦ ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ ʜʦ ʨʦʙʦʪʠ ʧʽʜʢʣʶ-
ʯʘʶʪʴʩʷ ʘʙʦ ʚʽʜʢʣʶʯʘʶʪʴʩʷ ʦʢʨʝʤʽ ʥʘʩʦʩʠ. 

ʊʘʢʝ ʢʝʨʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʧʽʜʪʨʠʤʫʚʘʪʠ ʥʝʦʙʭʽʜʥʠʡ ʨʽʚʝʥʴ ʪʠʩʢʫ ʚ ʤʝ-
ʨʝʞʽ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʯʘʩʪʽ ʧʫʩʢʠ ʡ ʟʫʧʠʥʢʠ ʘʛʨʝʛʘʪʽʚ ʤʦʞʫʪʴ ʟʥʠʞʫʚʘʪʠ ʥʘ-
ʜʽʡʥʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ, ʩʧʨʠʯʠʥʷʪʠ ʛʽʜʨʘʚʣʽʯʥʽ ʫʜʘʨʠ ʪʘ ʧʝʨʝʧʘʜʠ ʪʠʩʢʫ, ʱʦ 
ʽʥʦʜʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ. 

ʅʘ ʨʠʩʫʥʢʫ 6.12 ʧʦʢʘʟʘʥʦ ʩʭʽʜʯʘʩʪʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 
ʥʘʩʦʩʥʦʾ ʫʩʪʘʥʦʚʢʠ ʧʨʠ ʨʽʟʥʽʡ ʢʽʣʴʢʦʩʪʽ ʧʨʘʮʶʶʯʠʭ ʘʛʨʝʛʘʪʽʚ Ὧ  υȟτȟσȟȣ 
ʪʘ ʘʧʨʦʢʩʠʤʫʶʯʫ ʢʨʠʚʫ ὗὸ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʟʤʽʥʫ ʚʠʪʨʘʪʠ ʚ ʯʘʩʽ. 

ɿʘʰʪʨʠʭʦʚʘʥʽ ʜʽʣʷʥʢʠ ʤʽʞ ʢʨʠʚʠʤʠ ʚʠʟʥʘʯʘʶʪʴ ʚʪʨʘʪʠ ʛʽʜʨʘʚʣʽʯʥʦʾ 
ʧʦʪʫʞʥʦʩʪʽ, ʷʢʽ ʦʙʯʠʩʣʶʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

ὔ̄ ῳὗὸὌὸὨὸ 

 
ɼʝ ɝὗὸ ð ʨʽʟʥʠʮʷ ʤʽʞ ʬʘʢʪʠʯʥʦʶ ʪʘ ʥʝʦʙʭʽʜʥʦʶ ʧʦʜʘʯʝʶ; 
Ὄὸ ð ʥʘʧʽʨ ʫ ʤʝʨʝʞʽ; 
ὸ  ð ʪʨʠʚʘʣʽʩʪʴ ʧʨʦʮʝʩʫ ʨʝʛʫʣʶʚʘʥʥʷ. 
 



 

 
ʈʠʩʫʥʦʢ 6.12 ï ʇʨʦʜʫʢʪʠʚʥʦʩʪʽ ʅʋ ʧʨʠ ʟʤʽʥʽ ʯʠʩʣʘ ʧʘʨʘʣʝʣʴʥʦ ʧʨʘʮʶʶ-

ʯʠʭ ʤʝʭʘʥʽʟʤʽʚ 
 
ʇʨʠʧʫʩʢʘʶʯʠ, ʱʦ ʪʠʩʢ H(t)H(t)H(t) ʟʘʣʠʰʘʻʪʴʩʷ ʩʪʘʣʠʤ, ʤʦʞʥʘ ʚʚʘ-

ʞʘʪʠ, ʱʦ ʮʽ ʚʪʨʘʪʠ ʚʽʜʩʫʪʥʽ ʫ ʚʠʧʘʜʢʫ ʥʝʩʢʽʥʯʝʥʥʦ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʩʪʫʧʝ-
ʥʽʚ ʨʝʛʫʣʶʚʘʥʥʷ ʘʙʦ ʟʘ ʥʘʷʚʥʦʩʪʽ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʝʣʝʢʪʨʦʧʨʠʚʦʜʘ, ʷʢʠʡ 
ʧʣʘʚʥʦ ʟʤʽʥʶʻ ʯʘʩʪʦʪʫ ʦʙʝʨʪʘʥʥʷ ʜʚʠʛʫʥʘ. 

ɸʥʘʣʦʛʽʯʥʦʛʦ ʝʬʝʢʪʫ ʜʦʩʷʛʘʶʪʴ, ʷʢʱʦ ʫ ʩʢʣʘʜʽ ʩʪʘʥʮʽʾ ʧʨʘʮʶʻ ʜʝʢʽ-
ʣʴʢʘ ʘʛʨʝʛʘʪʽʚ, ʟ ʷʢʠʭ ʦʜʠʥ ʤʘʻ ʨʝʛʫʣʴʦʚʘʥʫ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ, ʘ ʨʝʰʪʘ 
ð ʬʽʢʩʦʚʘʥʫ. ʅʘʧʨʠʢʣʘʜ: 
¶ ʥʘ ʽʥʪʝʨʚʘʣʽ ʯʘʩʫ ὸ ὸ ʧʨʘʮʶʶʪʴ ʜʚʘ ʘʛʨʝʛʘʪʠ ʟ ʧʦʩʪʽʡʥʦʶ ʰʚʠʜʢʽ-
ʩʪʶ ʪʘ ʦʜʠʥ ʟ ʨʝʛʫʣʴʦʚʘʥʦʶ; 

¶ ʥʘ ʽʥʪʝʨʚʘʣʽ ὸ ὸ  ð ʪʨʠ ʟ ʧʦʩʪʽʡʥʦʶ ʪʘ ʦʜʠʥ ʽʟ ʨʝʛʫʣʴʦʚʘʥʦʶ ʰʚʠ-
ʜʢʽʩʪʶ. 
ʊʘʢʠʡ ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʫʻ ʟʤʝʥʰʝʥʥʷ ʚʪʨʘʪ ʝʥʝʨʛʽʾ ʽ ʩʪʘʙʽʣʽʟʫʻ ʨʦʙʦʪʫ 

ʥʘʩʦʩʥʦʾ ʩʪʘʥʮʽʾ. 
ʋʟʘʛʘʣʴʥʶʶʯʠ ʨʝʟʫʣʴʪʘʪʠ, ʤʦʞʥʘ ʚʠʦʢʨʝʤʠʪʠ ʦʩʥʦʚʥʽ ʥʝʜʦʣʽʢʠ ʪʨʘ-

ʜʠʮʽʡʥʠʭ ʩʠʩʪʝʤ ʝʣʝʢʪʨʦʧʨʠʚʦʜʘ ʥʘʩʦʩʥʠʭ ʫʩʪʘʥʦʚʦʢ: 

- ʜʨʦʩʝʣʴʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʘʙʦ ʟʤʽʥʘ ʢʽʣʴʢʦʩʪʽ ʥʘʩʦʩʽʚ ʩʧʨʷʤʦʚʘʥʽ ʥʘ 
ʚʠʨʽʰʝʥʥʷ ʣʠʰʝ ʪʝʭʥʦʣʦʛʽʯʥʠʭ, ʘ ʥʝ ʝʥʝʨʛʝʪʠʯʥʠʭ ʟʘʚʜʘʥʴ, ʪʦʤʫ ʚʪʨʘʪʠ 
ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʩʷʛʘʶʪʴ 5ï30 %; 

- ʥʝʢʝʨʦʚʘʥʽ ʧʫʩʢʦʚʽ ʨʝʞʠʤʠ ʟʥʠʞʫʶʪʴ ʥʘʜʽʡʥʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ; 

- ʯʘʩʪʝ ʚʤʠʢʘʥʥʷ ʡ ʚʽʜʢʣʶʯʝʥʥʷ ʘʛʨʝʛʘʪʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʛʽʜʨʘʚʣʽʯʥʠʭ 
ʫʜʘʨʽʚ ʽ ʧʽʜʚʠʱʫʻ ʨʠʟʠʢ ʘʚʘʨʽʡʥʦʩʪʽ ʩʠʩʪʝʤʠ. 

 
ʅʘʷʚʥʽ ʩʧʦʩʦʙʠ ʦʧʠʩʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʩʦʩʥʠʭ ʘˇʨʝˇʘʪʽʚ 
ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʦʙʦʪʠ ʥʘʩʦʩʽʚ ʧʨʠ ʟʤʽʥʽ ʰʚʠʜʢʦʩʪʽ 

ʦʙʝʨʪʘʥʥʷ ʨʦʙʦʯʦʛʦ ʢʦʣʝʩʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʧʦʨʮʽʡʥʦ-
ʩʪʽ (ʘʙʦ ʟʘʢʦʥʠ ʧʦʜʽʙʥʦʩʪʽ), ʷʢʽ ʜʘʶʪʴ ʟʤʦʛʫ ʧʝʨʝʨʘʭʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʥʘ-
ʩʦʩʘ ʥʘ ʙʫʜʴ-ʷʢʫ ʽʥʰʫ ʯʘʩʪʦʪʫ ʦʙʝʨʪʘʥʥʷ. 



 

1 1 i i 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ: 
ï ʧʦʜʘʯʘ (ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ) ʥʘʩʦʩʘ ʧʨʦʧʦʨʮʽʡʥʘ ʯʘʩʪʦʪʽ ʦʙʝʨʪʘʥʥʷ: 
 

ὗ

ὗ

‫

‫
  ́̂ ̏ ὗ ὑ‫Ƞ 

 
ï ʥʘʧʽʨ Ὄ, ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʤʝʭʘʥʽʟʤʦʤ, ʧʨʦʧʦʨʮʽʡʥʠʡ ʢʚʘʜʨʘʪʫ ʰʚʠ-

ʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ 
Ὄ

Ὄ

‫

‫
́̂ ̏   Ὄ ὑ‫Ƞ 

 
ï ʢʦʨʠʩʥʘ ʧʦʪʫʞʥʽʩʪʴ ὔ̋ ̏ ̑ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʤʝʭʘʥʽʟʤʦʤ ʧʨʦʧʦʨʮʽʡʥʘ 

ʢʫʙʫ ʰʚʠʜʢʦʩʪʽ 
ὔ̋ ̏Ȣ̑

ὔ̋ ̏Ȣ̑

‫

‫
́̂ ̏  ὔ̋ ̏̑ ὑ‫Ƞ 

 
ï ʂʂɼ ʤʝʭʘʥʽʟʤʫ ʚ ʥʘʙʣʠʞʝʥʠʭ ʨʦʟʨʘʭʫʥʢʘʭ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʧʦʩʪʽʡ-

ʥʠʤ; 
ï ʧʦʪʫʞʥʽʩʪʴ, ʱʦ ʧʽʜʚʦʜʠʪʴʩʷ ʜʦ ʚʘʣʘ, ʪʘʢʦʞ ʧʨʦʧʦʨʮʽʡʥʘ ʢʫʙʫ ʰʚʠ-

ʜʢʦʩʪʽ 
ὔ̍ ̆Ȣ̖

ὔ̍ ̆Ȣ̖

‫

‫
́̂ ̏   ὔ̍ ̖̆ ὑ‫Ƞ 

 
ï ʤʦʤʝʥʪ ʘʝʨʦʜʠʥʘʤʽʯʥʦʛʦ ʦʧʦʨʫ ʥʘʩʦʩʘ ʧʨʦʧʦʨʮʽʡʥʠʡ ʢʚʘʜʨʘʪʫ 

ʰʚʠʜʢʦʩʪʽ 
ὓ

ὓ

‫

‫
́̂ ̏   ὓ ὑ ‫Ƞ 

 
ʋ ʬʦʨʤʫʣʘʭ  ὗ, Ὄ  , ὔ̋ ̏ ̑, ὔ̍ ̆ ̖, ὓ  ï ʚʠʪʨʘʪʘ, ʥʘʧʽʨ, ʢʦʨʠʩʥʘ ʧʦʪʫʞ-

ʥʽʩʪʴ, ʩʧʦʞʠʚʘʥʘ ʧʦʪʫʞʥʽʩʪʴ, ʤʦʤʝʥʪ ʦʧʦʨʫ ʅɸ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʥʘ ʜʘʥʫ ʤʝ-
ʨʝʞʫ ʧʨʠ ʥʦʤʽʥʘʣʴʥʽʡ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ‫ʤʝʭʘʥʽʟʤʫ; ὗ , Ὄ , Nʢʦʨ , Nʤʝʭ 
, ὓï ʪʝ ʩʘʤʝ ʧʨʠ ʰʚʠʜʢʦʩʪʽ ʚʽʜʤʽʥʥʽʡ ʚʽʜ ʥʦʤʽʥʘʣʴʥʦʾ, ὑ , ‫ ,ὑ , ὑ ,ὑ  ð 

ʢʦʝʬʽʮʽʻʥʪʠ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ, ʱʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʢʦʥʩʪʨʫʢʮʽʾ ʥʘʩʦʩʘ. 
ɿʛʽʜʥʦ ʟ ʮʠʤʠ ʟʘʣʝʞʥʦʩʪʷʤʠ, ʧʨʠ ʟʤʝʥʰʝʥʥʽ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ 

ʥʘʧʽʨ ʥʘʩʦʩʘ ʟʤʝʥʰʫʻʪʴʩʷ ʧʨʦʧʦʨʮʽʡʥʦ ʢʚʘʜʨʘʪʫ ʰʚʠʜʢʦʩʪʽ, ʘ ʧʦʪʫʞʥʽʩʪʴ 
ð ʢʫʙʫ ʰʚʠʜʢʦʩʪʽ. ʆʪʞʝ, ʧʣʘʚʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʜʚʠʛʫʥʘ 
ʜʦʟʚʦʣʷʻ ʧʽʜʪʨʠʤʫʚʘʪʠ ʥʝʦʙʭʽʜʥʽ ʛʽʜʨʘʚʣʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʧʨʠ ʤʽʥʽʤʘʣʴʥʠʭ 
ʝʥʝʨʛʝʪʠʯʥʠʭ ʚʠʪʨʘʪʘʭ. 

ɿʘʣʴʥʘ ʟʘʣʝʞʥʽʩʪʴ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ ʤʘʻ ʚʠʛʣʷʜ:: 
 

Ὄ
Ὄ

ὗ
ὗ ὙὗȢ 



 

ʎʷ ʢʚʘʜʨʘʪʠʯʥʘ ʧʘʨʘʙʦʣʘ ʦʧʠʩʫʻ ʟʤʽʥʫ ʥʘʧʦʨʫ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʥʘ-
ʩʦʩʘ ʧʨʠ ʨʝʛʫʣʶʚʘʥʥʽ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʚ ʫʤʦʚʘʭ ʩʪʘʣʦʾ ʛʽʜʨʘʚʣʽʯʥʦʾ 
ʤʝʨʝʞʽ. 

 
ɸʧʨʦʢʩʠʤʘʮʽʷ ʥʘʧʽʨʥʠʭ ʪʘ ʝʥʝʨʛʝʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʩʦʩʘ 
ʈʝʘʣʴʥʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʩʦʩʽʚ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʤʝ-

ʨʝʞʫ ʟ ʧʨʦʪʠʪʠʩʢʦʤ, ʤʦʞʫʪʴ ʙʫʪʠ ʦʧʠʩʘʥʽ ʘʥʘʣʽʪʠʯʥʠʤʠ ʟʘʣʝʞʥʦʩʪʷʤʠ, ʷʢʽ 
ʟ ʜʦʩʪʘʪʥʴʦʶ ʪʦʯʥʽʩʪʶ ʚʽʜʪʚʦʨʶʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʚʠʤʽ-
ʨʶʚʘʥʴ. ʊʘʢʽ ʘʧʨʦʢʩʠʤʘʮʽʡʥʽ ʨʽʚʥʷʥʥʷ ʙʫʣʠ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʚ ʨʦʙʦʪʘʭ ʆʥʠ-
ʱʝʥʢʦ ɻ.ɹ, ʖʥʴʢʦʚʘ ʄ.ɻ, ʐʝʚʯʫʢʘ ʉ.ʇ., ʂʦʨʝʥʴʢʦʚʦ ʾʊ.ɺ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʅïQ ʥʘʩʦʩʘ ʟ ʚʠʨʘʞʝʥʠʤ ʤʘʢʩʠʤʫʤʦʤ ʦʧʠʩʫʻʪʴʩʷ 
ʪʨʠʯʣʝʥʦʤ ʜʨʫʛʦʛʦ ʩʪʫʧʝʥʷ: 

 

Ὄ ὃ’ ὄ’ὗ ὅὗȢ 
 
ʗʢʱʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ HïQ ʥʘʩʦʩʘ ʧʦʣʦʛʘ, ʪʦ ʚʠʨʘʟ ʜʣʷ ʥʘʧʽʨʥʦʾ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʻ ʚʠʛʣʷʜ ʢʚʘʜʨʘʪʠʯʥʦʾ ʧʘʨʘʙʦʣʠ: 
 

Ὄ ὃ’ ὅὗ   ́̂ ̏   Ὄ Ὄ’ Ὑ̃ὗȢ 
 
ʇʦʪʫʞʥʽʩʪʴ, ʱʦ ʧʽʜʚʦʜʠʪʴʩʷ ʜʦ ʚʘʣʘ ʚʽʜʮʝʥʪʨʦʚʦʾ ʤʘʰʠʥʠ, ʜʦʨʽʚʥʶʻ: 
 

ὔ ὃ’ὗ ὄ’ὗ Ὀ’ȟ 
 

ʜʝ ʫ ʚʠʨʘʟʘʭ  ’ ‫ ̎‫  ï ʚʽʜʥʦʩʥʘ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʨʦʙʦʯʦʛʦ ʢʦ-
ʣʝʩʘ ʥʘʩʦʩʘ; ̎‫  ï ʥʦʤʽʥʘʣʴʥʘ  ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʥʘʩʦʩʘ; A2, B2, C2 , 
A3, B3, D3 ï ʢʦʝʬʽʮʽʻʥʪʠ ʘʧʨʦʢʩʠʤʘʮʽʾ, ʱʦ ʟʘʣʝʞʘʪʴ  ʚʽʜ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ 
ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʝʭʘʥʽʟʤʫ ʡ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʧʘʩʧʦʨʪʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠ-
ʢʘʤʠ ʥʘʩʦʩʽʚ; Ὄ  ï ʥʘʧʽʨ, ʱʦ ʨʦʟʚʠʚʘʻ ʥʘʩʦʩ ʧʨʠ ʥʫʣʴʦʚʽʡ ʧʦʜʘʯʽ; Ὑ̃ ï ʚʥʫ-
ʪʨʽʰʥʽʡ ʦʧʽʨ ʥʘʩʦʩʘ. 

ʂʦʨʠʩʥʘ ʧʦʪʫʞʥʽʩʪʴ ʪʫʨʙʦʤʝʭʘʥʽʟʤʫ ʜʦʨʽʚʥʶʻ: 
 

ὔ̋
”ὫὗὌ

ρπππ
 

 
ʜʝ ” ï ʱʽʣʴʥʽʩʪʴ ʨʽʜʠʥʠ, ʢʛ/ʤ3; ὗ ï ʧʦʜʘʯʘ ʥʘʩʦʩʘ, ʤ3/c; Ὄ ï ʥʘʧʽʨ ʥʘ-

ʩʦʩʘ, ʤ. 
ɿ ʫʨʘʭʫʚʘʥʥʷʤ (1.13) ʢʦʨʠʩʥʘ ʧʦʪʫʞʥʽʩʪʴ ʥʘʩʦʩʘ: 
 

ὔ̋
”Ὣ

ρπππ
 ὃ’ὗ ὄ’ὗ ὅὗ  

 
ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ ʪʫʨʙʦʤʝʭʘʥʽʟʤʫ ʜʦʨʽʚʥʶʻ ʚʽʜʥʦʰʝʥʥʶ ʢʦʨʠʩ-

ʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ὔ̋ ʜʦ ʧʦʪʫʞʥʦʩʪʽ ὔ, ʷʢʫ ʧʽʜʚʦʜʷʪʴ ʟ ʙʦʢʫ ʚʘʣʘ ʪʫʨʙʦʤʝʭʘʥʽ-
ʟʤʫ: 



 

ʂ̓ ̍

ὔ̋

ὔ

”Ὣ

ρπππ

ὃ’ὗ ὄ’ὗ ὅὗ

ὃ’ὗ ὄ’ὗ Ὀ’
 

 
ɼʣʷ ʥʝʨʝˇʫʣʴʦʚʘʥʦʛʦ ʟʘ ʰʚʠʜʢʽʩʪʶ ʘˇʨʝˇʘʪʘ (ʧʨʠ   ‡ ρȟπ): 
 

ʂ̓ ̍

ὔ̋

ὔ

”Ὣ

ρπππ

ὃὗ ὄὗ ὅὗ

ὃὗ ὄὗ Ὀ
 

 
ɼʣ ̫ʦʜʝʨʞʘʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʝʭʘʥʽʟʤʽʚ, ʦʧʠʩʘʥʠʭ ʟ ʜʝʷʢʠʤ ʥʘʙʣʠ-

ʞʝʥʥʷʤ ʚʠʨʘʟʘʤʠ  ʢʦʝʬʽʮʽʻʥʪʠ ʘʧʨʦʢʩʠʤʘʮʽʾ ὃ , ὄ, ὅ , ὃ , ὄ, Ὀ
 ʚʠʟʥʘʯʘʶʪʴ  ʟʘ  ʧʘʩʧʦʨʪʥʠʤʠ  ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ  ʮʠʭ ʥʘʩʦʩʽʚ ʟʘ 
ʪʨʴʦʤʘ ʪʦʯʢʘʤʠ ʜʣʷ ɜ=1,0/ 

ʋ ʪʘʙʣʠʮʽ 6.1 ʥʘʚʝʜʝʥʦ ʟʥʘʯʝʥʥʷ ʘʧʨʦʢʩʠʤʘʮʽʡʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʣʷ 
ʨʷʜʫ ʚʽʜʮʝʥʪʨʦʚʠʭ ʥʘʩʦʩʽʚ. 

 
ʊʘʙʣʠʮʷ 6.1 - ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʘʧʨʦʢʩʠʤʘʮʽʾ ʜʣʷ ʥʘʧʽʨʥʦʾ ʡ ʝʥʝ-

ʨʛʝʪʠʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʩʦʩʘ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. 
ʊʠʧ ʥʘʩʦʩʘ ʇʘʩʧʦʨʪʥʽ ʜʘʥʽ HïQ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ NïQ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

Q, 
ʤ3/ʛʦʜ 

H, 
ʤ 

n, 
ʦʙ/ʭʚ 

N, 
ʢɺʪ 

–, 
% 

 
ɸ2 

 
ɺ2 

 
ʉ2 

 
ɸ3 

 
ɺ3 

 
D3 

ɼ2000-21 2000 21 980 150 80 31 -1,8748 -28,6934 97,2 -40,5 92 

ɼ2000-100 2000 100 980 760 75 101.5 10,68 -83,677 1181,818 -619,835 150 

ɼ2500-62 2500 62 980 500 87 75 35,1612 -78,1876 79,2 151,2432 330 

ɼ3200-33 3200 33 980 400 88 44.5 -102,204 -3,4279 108 -1,318 230 

ɼ3200-75 3200 75 980 800 87 89 5,1444 -23,0428 219,6 137,1168 420 

ɼ4000-95 4000 95 980 1350 88 109 1,9688 -13,284 486 42,107 600 

ɼ5000-32 5000 32 730 500 88 44 1,62 -7,452 198 -62,1043 340 

ɼ6300-27-2 6300 27 730 600 79 43 -3,591 -3,212 70 9,493 393 

 
ɸʣʴʪʝʨʥʘʪʠʚʥʽ ʩʧʦʩʦʙʠ ʨʝʛʫʣʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʅʋ 
ʈʝʛʫʣʶʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʟʘ ʪʘʢʠʤʠ ʧʨʠʥʮʠ-

ʧʘʤʠ: 

- ɿʤʽʥʘ ʯʠʩʣʘ ʧʨʘʮʶʶʯʠʭ ʘʛʨʝʛʘʪʽʚ. 

- ʇʦʚʦʨʦʪ ʣʦʧʘʪʝʡ ʨʦʙʦʯʦʛʦ ʢʦʣʝʩʘ ʜʣʷ ʟʤʽʥʠ ʢʫʪʘ ʘʪʘʢʠ ʧʦʪʦʢʫ. 

- ɼʨʦʩʝʣʶʚʘʥʥʷ ï ʩʪʚʦʨʝʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʦʧʦʨʫ ʚ ʪʨʫʙʦʧʨʦʚʦʜʽ. 

- ɿʤʽʥʘ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʨʦʙʦʯʦʛʦ ʢʦʣʝʩʘ. 

- ɹʘʡʧʘʩʫʚʘʥʥʷ ʧʦʪʦʢʫ ð ʯʘʩʪʠʥʘ ʧʝʨʝʢʘʯʫʚʘʥʦʾ ʨʽʜʠʥʠ ʧʝʨʝʧʫ-
ʩʢʘʻʪʴʩʷ ʟ ʥʘʧʽʨʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʫ ʫ ʚʩʤʦʢʪʫʚʘʣʴʥʠʡ. 

ʑʦʙ ʦʙˇʨʫʥʪʫʚʘʪʠ ʚʠʙʽʨ ʥʘʡʝʬʝʢʪʠʚʥʽʰʦʛʦ ʤʝʪʦʜʫ, ʥʝʦʙʭʽʜʥʦ ʧʦʧʝ-
ʨʝʜʥʴʦ ʦʮʽʥʠʪʠ ʝʥʝʨʛʝʪʠʯʥʽ ʪʘ ʚʘʨʪʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʢʦʞʥʦʾ ʩʠʩʪʝʤʠ ʨʝʛʫʣʶ-
ʚʘʥʥʷ. 

ɸʢʪʠʚʥʽ ʨʝʛʫʣʶʚʘʣʴʥʽ ʧʨʠʩʪʨʦʾ (ʉɸʈʇ) 



 

ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤ ʘʢʪʠʚʥʦʛʦ ʨʝʛʫʣʶ-
ʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ (ʉɸʈʇ), ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʧʦʻʜʥʘʥʥʽ ʛʽʜʨʦʪʫʨʙʽʥʠ, ʝʣʝʢ-
ʪʨʦʤʝʭʘʥʽʯʥʦʛʦ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʪʘ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʧʦʪʫʞʥʽʩʪʶ. 

ʊʘʢʽ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʶʪʴ ʟʤʽʥʶʚʘʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʥʘʩʦʩʥʦʛʦ ʘʛʨʝ-
ʛʘʪʫ ʚ ʰʠʨʦʢʠʭ ʤʝʞʘʭ, ʦʜʥʦʯʘʩʥʦ ʧʦʚʝʨʪʘʶʯʠ ʥʘʜʣʠʰʢʦʚʫ ʝʥʝʨʛʽʶ ʜʦ ʝʣʝ-
ʢʪʨʦʤʝʨʝʞʽ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʄʦʞʣʠʚʽ ʨʽʟʥʽ ʚʘʨʽʘʥʪʠ ʧʽʜʢʣʶʯʝʥʥʷ ʉɸʈʇ ʜʦ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʠ ʥʘ-
ʩʦʩʥʦʾ ʫʩʪʘʥʦʚʢʠ: 

- ʧʦʩʣʽʜʦʚʥʦ ʘʙʦ ʧʘʨʘʣʝʣʴʥʦ ʟ ʥʘʩʦʩʥʠʤ ʘʛʨʝʛʘʪʦʤ; 

- ʧʘʨʘʣʝʣʴʥʦ ʽʟ ʟʘʩʫʚʢʦʶ ʥʘ ʚʠʭʦʜʽ ʥʘʩʦʩʘ; 

- ʫ ʙʘʡʧʘʩʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʽ (ʨʠʩ. 6.13). 
ʆʩʦʙʣʠʚʠʡ ʽʥʪʝʨʝʩ ʩʪʘʥʦʚʠʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʙʦʨʦʪʥʠʭ ʛʽʜʨʦʤʘʰʠʥ, 

ʟʜʘʪʥʠʭ ʧʨʘʮʶʚʘʪʠ ʷʢ ʫ ʥʘʩʦʩʥʦʤʫ, ʪʘʢ ʽ ʚ ʪʫʨʙʽʥʥʦʤʫ ʨʝʞʠʤʘʭ, ʱʦ ʨʦʟ-
ʰʠʨʶʻ ʜʽʘʧʘʟʦʥ ʨʝʛʫʣʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ. 

 

 
ʇʂ ï ʧʨʠʩʪʨʽʡ ʢʝʨʫʚʘʥʥʷ; ʇɺʃ ï ʧʨʠʩʪʨʽʡ ʚʩʪʘʥʦʚʣʝʥʥʷ ʣʦʧʘʪʝʡ; ʅɸ ï ʥʘ-
ʧʨʷʤʥʠʡ ʘʧʘʨʘʪ; ʇʏ ï ʧʝʨʝʪʚʦʨʶʚʘʯ ʯʘʩʪʦʪʠ; ɺ ï ʚʠʤʠʢʘʯ; ʊʄ ï ʪʫʨʙʦ-
ʤʝʭʘʥʽʟʤ; ɼɺ ï ʜʘʪʯʠʢ ʚʠʪʨʘʪʠ; ɺʄ 1-ɺʄ3 ï ʚʠʢʦʥʘʚʯʽ ʤʝʭʘʥʽʟʤʠ ʟʘʩʫʚʦʢ; 

ɻ ï ̌ ʝʥʝʨʘʪʦʨ; ʊ ï ʪʫʨʙʽʥʘ 
ʈʠʩʫʥʦʢ 6.13 ï ɹʣʦʢ-ʩʭʝʤʘ ʟʘʩʦʙʫ ʘʢʪʠʚʥʦʛʦ ʨʝˇʫʣʶʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʪʫʨʙʦʤʝʭʘʥʽʟʤʫ 
  



 

ɺʠʙʽʨ ʛʽʜʨʦʪʫʨʙʽʥʠ 
ʊʠʧ ʛʽʜʨʦʪʫʨʙʽʥʠ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʘʢʪʠʚʥʦʛʦ 

ʨʝʛʫʣʶʚʘʥʥʷ. ɿʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ ʧʝʨʝʪʚʦʨʝʥʥʷ ʝʥʝʨʛʽʾ ʧʦʪʦʢʫ ʥʘ ʤʝʭʘ-
ʥʽʯʥʫ ʚʠʜʽʣʷʶʪʴ: 

- ʨʝʘʢʪʠʚʥʽ (ʥʘʧʽʨʥʦʩʪʨʫʤʝʥʝʚʽ) ʪʫʨʙʽʥʠ; 

- ʘʢʪʠʚʥʽ (ʚʽʣʴʥʦʩʪʨʫʤʝʥʝʚʽ) ʪʫʨʙʽʥʠ. 
ʂʦʞʝʥ ʽʟ ʮʠʭ ʪʠʧʽʚ ʧʦʜʽʣʷʶʪʴ ʥʘ ʨʽʟʥʦʚʠʜʠ ʟʘ ʥʘʧʨʷʤʢʦʤ ʧʦʪʦʢʫ ʚ ʨʦ-

ʙʦʯʦʤʫ ʢʦʣʝʩʽ ʪʘ ʤʝʪʦʜʦʤ ʨʝʛʫʣʶʚʘʥʥʷ ʚʠʪʨʘʪʠ. 
ɸʥʘʣʽʟ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʛʽʜʨʦʘˇʨʝˇʘʪʽʚ, ʥʘʚʝʜʝʥʦ ʫ ʨʦʙʦʪʘʭ, 

ʧʦʢʘʟʘʚ, ʱʦ ʂʂɼ ʛʽʜʨʦʪʫʨʙʽʥ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʤʝʞʘʭ 0,9ï 0,95, ʂʂɼ ʛʝʥʝʨʘ-
ʪʦʨʽʚ ï 0,95ï0,98. 

ʉʧʦʩʦʙʠ ʟʤʽʥʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʫʨʙʽʥʠ 
ʇʽʜʪʨʠʤʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʫ ʛʽʜʨʦʩʠʩʪʝʤʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʤʽ-

ʥʦʶ ʚʠʪʨʘʪʠ ʪʘ ʧʦʪʫʞʥʦʩʪʽ ʪʫʨʙʽʥʠ, ʟ ʤʝʪʦʶ ʨʦʙʦʪʠ ʚ ʟʦʥʽ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 
ʂʂɼ. 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʝʛʫʣʶʶʪʴ ʪʘʢʠʤʠ ʩʧʦʩʦʙʘʤʠ: 

- ʟʤʽʥʦʶ ʩʪʫʧʝʥʷ ʚʽʜʢʨʠʪʪʷ ʥʘʧʨʷʤʥʦʛʦ ʘʧʘʨʘʪʘ; 

- ʟʤʽʥʦʶ ʢʫʪʘ ʧʦʚʦʨʦʪʫ ʣʦʧʘʪʝʡ ʨʦʙʦʯʦʛʦ ʢʦʣʝʩʘ ʧʨʠ ʬʽʢʩʦʚʘ-
ʥʦʤʫ ʧʦʣʦʞʝʥʥʽ ʥʘʧʨʷʤʥʦʛʦ ʘʧʘʨʘʪʘ; 

- ʟʤʽʥʦʶ ʚʠʩʦʪʠ ʥʘʧʨʷʤʥʦʛʦ ʘʧʘʨʘʪʘ; 

- ʢʦʤʙʽʥʦʚʘʥʠʤ (ʧʦʜʚʽʡʥʠʤ) ʨʝʛʫʣʶʚʘʥʥʷʤ ʜʚʦʭ ʧʘʨʘʤʝʪʨʽʚ ʦʜ-
ʥʦʯʘʩʥʦ. 

ʈʝʛʫʣʶʚʘʥʥʷ ʯʝʨʝʟ ʟʤʽʥʫ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ 
ʊʝʭʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʥʘ ʚʠʭʦʜʽ ʛʽʜʨʦʪʫʨʙʽʥʠ ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠʩʷ 

ʰʣʷʭʦʤ ʨʝʛʫʣʶʚʘʥʥʷ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʚʘʣʘ ʛʝʥʝʨʘʪʦʨʘ. 
ʋ ʪʫʨʙʽʥʘʭ ʥʠʟʴʢʦʛʦ ʥʘʧʦʨʫ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʚʠ-

ʪʨʘʪʘ ʟʨʦʩʪʘʻ, ʪʦʜʽ ʷʢ ʫ ʚʠʩʦʢʦʥʘʧʽʨʥʠʭ ð ʟʤʝʥʰʫʻʪʴʩʷ. 
ɼʣʷ ʧʦʚʦʨʦʪʥʦ-ʣʦʧʘʪʝʚʠʭ ʪʫʨʙʽʥ ʭʘʨʘʢʪʝʨʥʘ ʟʚʦʨʦʪʥʘ ʟʘʣʝʞʥʽʩʪʴ: 

ʧʨʠ ʧʽʜʚʠʱʝʥʥʽ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʟʘ ʥʝʟʤʽʥʥʦʛʦ ʚʽʜʢʨʠʪʪʷ ʥʘʧʨʷʤʥʦʛʦ 
ʘʧʘʨʘʪʘ ʚʠʪʨʘʪʘ ʟʤʝʥʰʫʻʪʴʩʷ. 

ʊʦʤʫ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʧʦʪʫʞʥʽʩʪʶ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʯʘʩʪʦʪʥʽ ʧʝ-
ʨʝʪʚʦʨʶʚʘʯʽ (ʇʏ), ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʣʘʚʥʫ ʟʤʽʥʫ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʚ 
ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ. 

ɿ ʮʽʻʶ ʤʝʪʦʶ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʯʦʪʠʨʠʢʚʘʜʨʘʥʪʥʽ ʇʏ, ʟʜʘʪʥʽ ʨʝʘʣʽ-
ʟʫʚʘʪʠ ʨʝʚʝʨʩ ʧʦʪʫʞʥʦʩʪʽ ʥʘ ʚʭʦʜʽ ʡ ʚʠʭʦʜʽ ʝʣʝʢʪʨʠʯʥʦʾ ʤʘʰʠʥʠ. 

 
ʇʝʨʝʭʽʜʥʽ ʧʨʦʮʝʩʠ ʚ ʥʘʩʦʩʥʠʭ ʢʦʤʧʣʝʢʩʘʭ 
ʋ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘʩʦʩʥʠʭ ʩʪʘʥʮʽʡ ʚʽʜʙʫʚʘʶʪʴʩʷ ʷʢ ʩʪʘʮʽʦʥʘʨʥʽ, 

ʪʘʢ ʽ ʥʝʩʪʘʮʽʦʥʘʨʥʽ (ʧʝʨʝʭʽʜʥʽ) ʨʝʞʠʤʠ. ʇʝʨʝʭʽʜʥʽ ʧʨʦʮʝʩʠ ð ʮʝ ʟʤʽʥʘ 
ʩʪʘʥʫ ʩʠʩʪʝʤʠ ʫ ʯʘʩʽ, ʟʫʤʦʚʣʝʥʘ ʧʝʨʝʭʦʜʦʤ ʟ ʦʜʥʦʛʦ ʨʝʞʠʤʫ ʚ ʽʥʰʠʡ. 

ɺʦʥʠ ʚʠʥʠʢʘʶʪʴ ʯʝʨʝʟ ʟʤʽʥʫ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʫʩʢ ʘʙʦ ʟʫʧʠʥʢʫ ʥʘʩʦʩʽʚ, 
ʘ ʪʘʢʦʞ ʧʽʜ ʯʘʩ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ. 

ɿʘ ʭʘʨʘʢʪʝʨʦʤ ʽ ʯʘʩʪʦʪʦʶ ʚʠʥʠʢʥʝʥʥʷ ʚʩʽ ʧʝʨʝʭʽʜʥʽ ʧʨʦʮʝʩʠ ʧʦʜʽʣʷ-
ʶʪʴ ʥʘ: 



 

¶ ʦʩʥʦʚʥʽ (ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ) ð ʪʠʧʦʚʽ ʜʣʷ ʥʦʨʤʘʣʴʥʦʾ ʨʦʙʦʪʠ ʩʠʩ-
ʪʝʤʠ (ʧʫʩʢ, ʟʫʧʠʥʢʘ, ʨʝʛʫʣʶʚʘʥʥʷ ʧʦʜʘʯʽ, ʟʤʽʥʘ ʨʝʞʠʤʽʚ ʩʫʩʽʜʥʽʭ ʘʛʨʝʛʘʪʽʚ); 

¶ ʦʩʦʙʣʠʚʽ (ʘʚʘʨʽʡʥʽ) ð ʢʘʚʽʪʘʮʽʡʥʠʡ ʟʨʠʚ, ʧʦʤʧʘʞ, ʨʘʧʪʦʚʝ ʚʽʜʢ-
ʣʶʯʝʥʥʷ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ, ʧʫʩʢ ʥʘ ʧʦʨʦʞʥʽʡ ʪʨʫʙʦʧʨʦʚʽʜ ʪʦʱʦ. 

ʉʢʣʘʜ ʝʣʝʤʝʥʪʽʚ ʥʘʩʦʩʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 
ʊʠʧʦʚʠʡ ʥʘʩʦʩʥʠʡ ʢʦʤʧʣʝʢʩ (ʅʂ) ʤʽʩʪʠʪʴ: 
¶ ʜʞʝʨʝʣʦ ʞʠʚʣʝʥʥʷ ð ʥʘʩʦʩʥʫ ʩʪʘʥʮʽʶ ʘʙʦ ʨʝʟʝʨʚʫʘʨ, ʨʦʟʪʘ-

ʰʦʚʘʥʠʡ ʚʠʱʝ ʟʘ ʨʽʚʝʥʴ ʩʧʦʞʠʚʘʯʘ; 
¶ ʩʠʩʪʝʤʫ ʥʘʧʽʨʥʠʭ ʪʨʫʙʦʧʨʦʚʦʜʽʚ; 
¶ ʩʧʦʞʠʚʘʯʽʚ (ʚʦʜʦʨʦʟʙʽʨʥʽ ʧʨʠʩʪʨʦʾ, ʜʦʱʫʚʘʣʴʥʽ ʤʘʰʠʥʠ, ʩʧʦ-

ʨʫʜʠ ʪʦʱʦ); 
¶ ʟʘʧʽʨʥʫ, ʨʝʛʫʣʶʚʘʣʴʥʫ ʪʘ ʟʘʧʦʙʽʞʥʫ ʘʨʤʘʪʫʨʫ. 
ʇʝʨʝʭʽʜʥʽ ʧʨʦʮʝʩʠ ʤʦʞʫʪʴ ʙʫʪʠ ʩʧʨʠʯʠʥʝʥʽ ʟʤʽʥʦʶ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ 

ʙʫʜʴ-ʷʢʦʛʦ ʟ ʮʠʭ ʝʣʝʤʝʥʪʽʚ: ʚʢʣʶʯʝʥʥʷʤ ʘʙʦ ʚʽʜʢʣʶʯʝʥʥʷʤ ʥʘʩʦʩʽʚ, ʧʝʨʝ-
ʢʨʠʪʪʷʤ ʦʢʨʝʤʠʭ ʜʽʣʷʥʦʢ ʪʨʫʙʦʧʨʦʚʦʜʫ, ʟʤʽʥʦʶ ʪʠʩʢʫ ʥʘ ʚʭʦʜʽ ʯʠ ʚʠʭʦʜʽ. 

ʊʘʢʽ ʧʨʦʮʝʩʠ ʻ ʥʝʙʝʟʧʝʯʥʠʤʠ ʜʣʷ ʦʙʣʘʜʥʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʩʫʧʨʦʚʦʜʞʫ-
ʶʪʴʩʷ: 

¶ ʧʫʣʴʩʘʮʽʷʤʠ ʪʠʩʢʫ ʚ ʥʘʩʦʩʘʭ ʽ ʪʨʫʙʦʧʨʦʚʦʜʘʭ; 
¶ ʜʠʥʘʤʽʯʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʥʘ ʝʣʝʤʝʥʪʠ ʩʠʩʪʝʤʠ; 
¶ ʚʽʙʨʘʮʽʻʶ ʚʫʟʣʽʚ ʪʘ ʬʫʥʜʘʤʝʥʪʽʚ; 
¶ ʧʝʨʝʚʠʱʝʥʥʷʤ ʜʦʧʫʩʪʠʤʠʭ ʥʘʧʨʫʛ ʫ ʤʘʪʝʨʽʘʣʘʭ. 
ʅʘʡʯʘʩʪʽʰʝ ʮʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʫʩʪʘʥʦʚʢʘʭ ʽʟ ʚʝʣʠʢʠʤ ʥʘʧʦʨʦʤ ʽ 

ʟʥʘʯʥʦʶ ʜʦʚʞʠʥʦʶ ʚʦʜʦʚʦʜʽʚ, ʢʦʣʠ ʥʘʚʽʪʴ ʥʝʚʝʣʠʢʘ ʟʤʽʥʘ ʧʦʜʘʯʽ ʚʠʢʣʠʢʘʻ 
ʛʽʜʨʘʚʣʽʯʥʠʡ ʫʜʘʨ. 

 
ʇʫʩʢ ʥʘʩʦʩʥʦʛʦ ʘˇʨʝˇʘʪʫ 
ɺʽʜʮʝʥʪʨʦʚʽ ʥʘʩʦʩʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʪʠʤ, ʱʦ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʡ ʤʦ-

ʤʝʥʪ ʥʘ ʚʘʣʫ ʟʨʦʩʪʘʻ ʽʟ ʧʽʜʚʠʱʝʥʥʷʤ ʧʦʜʘʯʽ, ʪʦʤʫ ʧʫʩʢ ʟʘʟʚʠʯʘʡ ʟʜʽʡʩʥʶ-
ʶʪʴ ʧʨʠ ʟʘʢʨʠʪʽʡ ʟʘʩʫʚʮʽ ʘʙʦ ʜʠʩʢʦʚʦʤʫ ʟʘʪʚʦʨʽ (ʨʝʞʠʤ ʥʫʣʴʦʚʦʾ ʧʦʜʘʯʽ). 

ʊʘʢʠʡ ʩʧʦʩʽʙ ʧʦʣʝʛʰʫʻ ʨʦʙʦʪʫ ʜʚʠʛʫʥʘ ʪʘ ʟʘʧʦʙʽʛʘʻ ʧʝʨʝʚʘʥʪʘʞʝʥʥʶ 
ʧʨʠ ʩʪʘʨʪʽ. 

ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʧʫʩʢʫ ʥʘʩʦʩʘ: 
1. ɿʘʧʦʚʥʠʪʠ ʥʘʩʦʩ ʽ ʚʩʤʦʢʪʫʚʘʣʴʥʠʡ ʪʨʫʙʦʧʨʦʚʽʜ ʨʦʙʦʯʦʶ ʨʽʜʠ-

ʥʦʶ. 
2. ʋʚʽʤʢʥʫʪʠ ʝʣʝʢʪʨʦʜʚʠʛʫʥ ʽ ʜʘʪʠ ʡʦʤʫ ʥʘʙʨʘʪʠ ʥʦʤʽʥʘʣʴʥʫ ʰʚʠ-

ʜʢʽʩʪʴ. 
3. ʇʦʩʪʫʧʦʚʦ ʚʽʜʢʨʠʪʠ ʥʘʧʽʨʥʫ ʟʘʩʫʚʢʫ ʜʦ ʜʦʩʷʛʥʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ 

ʧʦʜʘʯʽ. 
 
ɿʫʧʠʥʢʘ ʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʫ 
ɿʫʧʠʥʢʫ ʟʜʽʡʩʥʶʶʪʴ ʫ ʟʚʦʨʦʪʥʦʤʫ ʧʦʨʷʜʢʫ: 
1. ʇʦʚʽʣʴʥʦ ʟʘʢʨʠʚʘʶʪʴ ʟʘʩʫʚʢʫ ʥʘ ʥʘʧʽʨʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʽ, ʧʝʨʝ-

ʚʦʜʷʯʠ ʥʘʩʦʩ ʫ ʨʝʞʠʤ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ. 
2. ɿʘʢʨʠʚʘʶʪʴ ʚʭʽʜʥʫ ʟʘʩʫʚʢʫ. 
3. ɺʠʤʠʢʘʶʪʴ ʝʣʝʢʪʨʦʜʚʠʛʫʥ. 



 

ʇʨʠʤʽʪʢʘ. ʅʘʩʦʩ ʽ ʪʨʫʙʦʧʨʦʚʽʜ ʥʝ ʧʦʚʠʥʥʽ ʟʘʣʠʰʘʪʠʩʷ ʟʘʧʦʚʥʝʥʠʤʠ 
ʚʦʜʦʶ, ʷʢʱʦ ʪʝʤʧʝʨʘʪʫʨʘ ʤʦʞʝ ʟʥʠʟʠʪʠʩʴ ʥʠʞʯʝ +1 ÁC ð ʟʘʤʝʨʟʣʘ ʨʽʜʠʥʘ 
ʤʦʞʝ ʧʦʰʢʦʜʠʪʠ ʦʙʣʘʜʥʘʥʥʷ. 

ʇʽʜ ʯʘʩ ʧʫʩʢʫ ʥʘʩʦʩ ʧʨʦʭʦʜʠʪʴ ʜʚʘ ʦʩʥʦʚʥʽ ʝʪʘʧʠ: 
1. ʅʘʙʽʨ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʜʚʠʛʫʥʘ (ʘ ʜʣʷ ʩʠʥʭʨʦʥʥʠʭ ð ʱʝ ʡ 

ʧʨʦʮʝʩ ʩʠʥʭʨʦʥʽʟʘʮʽʾ). 
2. ʈʦʙʦʪʘ ʟ ʧʽʜʚʠʱʝʥʠʤ ʥʘʧʦʨʦʤ ʜʦ ʚʽʜʢʨʠʪʪʷ ʘʨʤʘʪʫʨʠ ʪʘ ʚʠʭʦʜʫ 

ʥʘ ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʨʝʞʠʤ. 
ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʜʦʧʫʩʢʘʻʪʴʩʷ ʧʫʩʢ ʥʘ ʚʽʜʢʨʠʪʫ ʟʘʩʫʚʢʫ (ʥʘʧʨʠ-

ʢʣʘʜ, ʫ ʥʠʟʴʢʦʥʘʧʽʨʥʠʭ ʩʠʩʪʝʤʘʭ ʽʨʠʛʘʮʽʾ ʟ ʢʦʨʦʪʢʠʤʠ ʚʦʜʦʛʦʥʘʤʠ), ʷʢʱʦ 
ʧʦʪʫʞʥʽʩʪʴ ʜʚʠʛʫʥʘ ʤʘʻ ʜʦʩʪʘʪʥʽʡ ʟʘʧʘʩ. 

 
ɿʫʧʠʥʢʘ ʥʘʩʦʩʥʦʛʦ ʘˇʨʝˇʘʪʘ 
ɿʜʽʡʩʥʶʻʪʴʩʷ ʚʽʜʢʣʶʯʝʥʥʷʤ ʥʘʩʦʩʥʦʛʦ ʘˇʨʝˇʘʪʘ ʚʽʜ ʤʝʨʝʞʽ ʧʽʩʣʷ ʧʦ-

ʧʝʨʝʜʥʴʦʛʦ ʧʨʠʢʨʠʪʪʷ ʟʘʩʫʚʢʠ ʯʠ ʜʠʩʢʦʚʦʛʦ ʟʘʪʚʦʨʘ ʥʘ ʥʘʧʽʨʥʦʤʫ ʚʦʜʦ-
ʚʦʜʽ. ʇʦʜʘʯʘ ʥʘʩʦʩʘ ʟʤʝʥʰʫʻʪʴʩʷ ʜʦ ʥʫʣʷ, ʱʦ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʟʘʧʦʙʽʛʘʻ 
ʛʽʜʨʘʚʣʽʯʥʦʤʫ ʫʜʘʨʫ ʽ ʨʦʙʠʪʴ ʟʫʧʠʥʢʫ ʙʝʟʧʝʯʥʦʶ ʜʣʷ ʩʠʩʪʝʤʠ ʚʦʜʦʚʦʜʽʚ ʽ 
ʫʩʪʘʪʢʫʚʘʥʥʷ ʩʪʘʥʮʽʾ, ʘ, ʟ ʽʥʰʦʛʦ ï ʧʨʠ ʧʦʜʘʯʽ, ʥʘʙʣʠʞʝʥʽʡ ʜʦ ʥʫʣʴʦʚʦʾ, 
ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʶʪʴʩʷ ʧʫʣʴʩʘʮʽʷ ʪʠʩʢʫ, ʚʽʙʨʘʮʽʾ ʡ ʟʥʦʩ ʥʘʩʦʩʘ. 

ʋ ʥʘʩʦʩʥʠʭ ʩʪʘʥʮʽʷʭ ʟ ʜʦʚʛʠʤʠ ʚʦʜʦʚʦʜʘʤʠ ʾʭ ʩʧʦʨʦʞʥʶʚʘʥʥʷ ʤʦʞʝ 
ʟʘʪʷʛʪʠʩʷ ʥʘ ʩʪʽʣʴʢʠ, ʱʦ ʙʫʜʝ ʩʪʘʥʦʚʠʪʠ ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʤʽʮʥʦʩʪʽ ʘˇʨʝˇʘʪʘ. 
ʆʙʤʝʞʝʥʥʷ, ʱʦ ʥʘʢʣʘʜʘʶʪʴʩʷ ʥʘ ʯʘʩʪʦʪʫ ʟʚʦʨʦʪʥʦʛʦ ʦʙʝʨʪʘʥʥʷ ʘˇʨʝˇʘʪʘ, 
ʧʦʚ'ʷʟʘʥʽ ʚ ʦʩʥʦʚʥʦʤʫ ʟ ʜʚʠʛʫʥʦʤ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʩʦʩʘ ʜʚʠʛʫʥʠ ʨʦʟʨʘʭʦʚʫʶʪʴ ʥʘ ʤʽʮ-
ʥʽʩʪʴ ʧʨʠ ʯʘʩʪʦʪʘʭ ʦʙʝʨʪʘʥʥʷ ρȟσ ρȟυὲ̎ ̏ ̍. ʆʜʥʘʢ ʫʥʘʩʣʽʜʦʢ ʦʙʪʽʢʘʥʥʷ 
ʣʦʧʘʪʝʡ ʥʘʩʦʩʘ ʟʽ ʟʥʘʯʥʠʤʠ ʢʫʪʘʤʠ ʘʪʘʢʠ ʧʫʣʴʩʘʮʽʾ ʪʠʩʢʫ ʟʨʦʩʪʘʶʪʴ ʜʦ ʪʘ-
ʢʦʾ ʚʝʣʠʯʠʥʠ, ʱʦ ʨʘʟʦʤ ʟ ʢʦʣʠʚʘʥʥʷʤʠ ʪʠʩʢʫ ʚʽʜ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʫʜʘʨʫ ʚʦʥʠ 
ʩʪʘʥʦʚʣʷʪʴ ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʤʽʮʥʦʩʪʽ ʚʦʜʦʚʦʜʫ, ʘ ʚʽʙʨʘʮʽʾ, ʱʦ ʾʭ ʩʫʧʨʦʚʦʜʞʫ-
ʶʪʴ ʩʧʨʠʷʶʪʴ ʧʨʠʩʢʦʨʝʥʦʤʫ ʟʥʦʩʫ ʥʘʩʦʩʘ. 

ɿʨʠʚ ʧʦʜʘʯʽ ʥʘʩʦʩʘ 
ɺʠʥʠʢʘʻ ʧʨʠ ʟʥʠʞʝʥʥʽ ʜʽʡʩʥʦʛʦ ʢʘʚʽʪʘʮʽʡʥʦʛʦ ʟʘʧʘʩʫ ʧʦʨʽʚʥʷʥʦ ʟ ʥʝ-

ʦʙʭʽʜʥʠʤ ʧʨʠ ʜʘʥʽʡ ʧʦʜʘʯʽ. ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʧʽʜ ʯʘʩ ʧʫʩʢʫ ʥʘ-
ʩʦʩʘ ʥʘ ʚʦʜʦʚʽʜ ʟ ʥʝʚʝʣʠʢʠʤ ʧʦʯʘʪʢʦʚʠʤ ʪʠʩʢʦʤ ʽ ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ 
ʛʽʜʨʘʚʣʽʯʥʠʭ ʫʜʘʨʽʚ, ʩʠʣʴʥʠʭ ʧʦʰʪʦʚʭʽʚ, ʪʨʠʚʘʣʠʭ ʟʥʠʞʝʥʴ ʧʦʜʘʯʽ ʪʘ ʧʽʜ-
ʚʠʱʝʥʠʭ ʚʽʙʨʘʮʽʡ. 

ɸʚʘʨʽʡʥʝ ʚʠʤʢʥʝʥʥʷ ʝʥʝʨʛʦʞʠʚʣʝʥʥʷ ʥʘʩʦʩʥʦʛʦ ʘˇʨʝˇʘʪʫ 
ʆʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʭ ʱʦʜʦ ʜʠʥʘʤʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʨʝ-

ʞʠʤʽʚ ʨʦʙʦʪʠ ʥʘʩʦʩʥʦʾ ʩʪʘʥʮʽʾ ʻ ʨʘʧʪʦʚʝ ʚʽʜʢʣʶʯʝʥʥʷ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʚʽʜ 
ʤʝʨʝʞʽ ʙʝʟ ʧʦʧʝʨʝʜʥʴʦʛʦ ʟʘʢʨʠʪʪʷ ʥʘʧʽʨʥʦʾ ʘʨʤʘʪʫʨʠ. 

ʊʘʢʠʡ ʧʨʦʮʝʩ ʦʪʨʠʤʘʚ ʥʘʟʚʫ çʚʪʨʘʪʘ ʧʨʠʚʦʜʘè. 
ɺʽʥ ʤʦʞʝ ʙʫʪʠ ʩʧʨʠʯʠʥʝʥʠʡ ʥʝʩʧʨʘʚʥʦʩʪʷʤʠ ʚ ʝʥʝʨʛʦʩʠʩʪʝʤʽ, ʩʧʨʘ-

ʮʴʦʚʫʚʘʥʥʷʤ ʟʘʭʠʩʪʽʚ ʘʙʦ ʘʚʘʨʽʡʥʠʤʠ ʩʠʪʫʘʮʽʷʤʠ ʥʘ ʣʽʥʽʾ ʞʠʚʣʝʥʥʷ. 
ʈʝʘʢʮʽʷ ʩʠʩʪʝʤʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʧʫ ʘʨʤʘʪʫʨʠ, ʚʩʪʘʥʦʚʣʝʥʦʾ ʥʘ ʥʘʧʽ-

ʨʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʽ. 



 

ʋ ʩʪʘʥʮʽʷʭ ʟʽ ʟʚʦʨʦʪʥʠʤʠ ʢʣʘʧʘʥʘʤʠ ʚʪʨʘʪʘ ʧʨʠʚʦʜʘ ʥʝ ʚʠʢʣʠʢʘʻ ʟʥʘ-
ʯʥʠʭ ʟʙʽʣʴʰʝʥʴ ʜʠʥʘʤʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʘˇʨʝˇʘʪ, ʦʜʥʘʢ ʤʦʞʝ ʩʫʧʨʦʚʦ-
ʜʞʫʚʘʪʠʩʷ ʟʥʘʯʥʠʤ ʛʽʜʨʘʚʣʽʯʥʠʤ ʫʜʘʨʦʤ ʫ ʥʘʧʽʨʥʠʭ ʚʦʜʦʚʦʜʘʭ ʽ ʥʝʙʝʟ-
ʧʝʯʥʘ ʜʣʷ ʾʭ ʤʽʮʥʦʩʪʽ. ʇʽʩʣʷ ʚʽʜʢʣʶʯʝʥʥʷ ʜʚʠʛʫʥʘ ʟʥʠʞʫʻʪʴʩʷ ʯʘʩʪʦʪʘ ʦʙʝ-
ʨʪʘʥʥʷ ʘˇʨʝˇʘʪʘ, ʧʦʜʘʯʘ ʽ ʥʘʧʽʨ, ʩʪʚʦʨʶʚʘʥʽ ʥʘʩʦʩʦʤ. ʇʨʠ ʟʥʘʯʥʽʡ ʽʥʝʨʮʽʾ 
ʚʦʜʠ ʚ ʥʘʧʽʨʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʽ ʚʠʥʠʢʘʻ ʥʝˇʘʪʠʚʥʠʡ  ʛʽʜʨʘʚʣʽʯʥʠʡ  ʫʜʘʨ.  
ʇʽʩʣʷ  ʚʽʜʦʙʨʘʞʝʥʥʷ ʥʝˇʘʪʠʚʥʦʾ ʭʚʠʣʽ ʪʠʩʢʫ ʧʦ ʚʦʜʦʚʦʜʫ ʧʨʦʭʦʜʠʪʴ ʧʦʟʠ-
ʪʠʚʥʘ ʭʚʠʣʷ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʫʜʘʨʫ. ʇʨʠ ʟʤʝʥʰʝʥʥʽ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʜʦ 
ʟʥʘʯʝʥʥʷ, ʧʨʠ ʷʢʦʤʫ ʥʘʩʦʩ ʚʞʝ ʥʝ ʩʪʚʦʨʶʻ ʪʠʩʢʫ, ʜʦʩʪʘʪʥʴʦʛʦ ʜʣʷ ʧʦʜʦ-
ʣʘʥʥʷ ʩʪʘʪʠʯʥʦʛʦ ʥʘʧʦʨʫ ʚ ʪʨʫʙʦʧʨʦʚʦʜʽ, ʨʫʭ ʚʦʜʠ ʟʤʽʥʶʻ ʩʚʽʡ ʥʘʧʨʷʤʦʢ ʽ 
ʟʘʢʨʠʚʘʻ ʟʚʦʨʦʪʥʠʡ ʢʣʘʧʘʥ. ɺʠʥʠʢʘʻ ʧʦʟʠʪʠʚʥʠʡ ʛʽʜʨʘʚʣʽʯʥʠʡ ʫʜʘʨ, ʘ ʥʘ-
ʩʦʩ ʟʘ ʽʥʝʨʮʽʻʶ ʧʨʦʜʦʚʞʫʻ ʧʨʘʮʶʚʘʪʠ ʚ ʥʘʩʦʩʥʦʤʫ ʨʝʞʠʤʽ ʟ ʥʫʣʴʦʚʦʶ ʧʦ-
ʜʘʯʝʶ. ʋ ʚʩʤʦʢʪʫʚʘʣʴʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʚʦʨʦʪʥʘ ʢʘʨ-
ʪʠʥʘ. 

ʋ ʩʪʘʥʮʽʷʭ ʟ ʜʠʩʢʦʚʠʤʠ ʟʘʪʚʦʨʘʤʠ ʧʨʠ ʚʪʨʘʪʽ ʧʨʠʚʦʜʘ ʥʘʩʦʩ ʧʦʩʣʽʜʦ-
ʚʥʦ ʧʨʦʭʦʜʠʪʴ ʥʘʩʪʫʧʥʽ ʝʪʘʧʠ (ʨʠʩ. 6.14): I ï ʟʥʠʞʝʥʥʷ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ 
ʚ ʥʘʩʦʩʥʦʤʫ ʨʝʞʠʤʽ ʜʦ ʤʦʤʝʥʪʫ ʟʤʽʥʠ ʥʘʧʨʷʤʢʫ ʨʫʭʫ ʚʦʜʠ; II ï ʨʝʞʠʤ ʧʨʦ-
ʪʠʪʝʯʽʾ, ʫ ʷʢʦʤʫ ʧʨʠ ʥʦʤʽʥʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʦʙʝʨʪʘʥʥʷ ʥʘʩʦʩʘ ʧʦʪʽʢ ʨʫʭʘ-
ʻʪʴʩʷ ʟ ʥʘʧʽʨʥʦʛʦ ʥʘ ʚʩʤʦʢʪʫʚʘʣʴʥʠʡ ʙʽʢ ʥʘʩʦʩʘ, ʱʦ ʟʘʢʽʥʯʫʻʪʴʩʷ ʟʫʧʠʥʢʦʶ 
ʥʘʩʦʩʘ ʽ ʨʝʚʝʨʩʦʤ ʥʘʧʨʷʤʢʫ ʡʦʛʦ ʦʙʝʨʪʘʥʥʷ; III ï ʪʫʨʙʽʥʥʠʡ ʨʝʞʠʤ, ʫ ʷʢʦʤʫ 
ʥʘʩʦʩ ʽʟ ʧʨʠʩʢʦʨʝʥʥʷʤ ʨʦʟʢʨʫʯʫʻʪʴʩʷ ʫ ʟʚʦʨʦʪʥʦʤʫ ʥʘʧʨʷʤʢʫ; IV ï ʨʦʟʛʽʥ-
ʥʠʡ ʨʝʞʠʤ, ʫ ʷʢʦʤʫ ʦʙʝʨʪʘʣʴʥʠʡ ʤʦʤʝʥʪ ʜʦʨʽʚʥʶʻ ʤʦʤʝʥʪʫ ʪʝʨʪʷ ʘˇʨʝ-
ˇʘʪʘ. 

ʇʨʠ ʟʘʢʨʠʪʪʽ ʜʠʩʢʦʚʦʛʦ ʟʘʪʚʦʨʘ ʯʠ ʩʧʦʨʦʞʥʶʚʘʥʥʽ ʥʘʧʽʨʥʦʛʦ ʚʦʜʦ-
ʚʦʜʫ ʟʘʣʝʞʥʦ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʧʨʦʮʝʩʫ ʥʘʩʦʩ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʚ ʨʦʟʛʽʥʥʦʤʫ 
ʨʝʞʠʤʽ ʟʽ ʟʤʽʥʥʠʤ ʥʘʧʦʨʦʤ (ʚʠʪʨʘʪʦʶ) ʯʠ ʫ ʟʚʦʨʦʪʥʦʤʫ ʥʘʩʦʩʥʦʤʫ ʨʝʞʠʤʽ. 
ɿʥʠʞʝʥʥʷ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʚ ʨʦʟʛʽʥʥʦʤʫ ʨʝʞʠʤʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʧʦ-
ʚʽʣʴʥʦʤʫ ʟʘʢʨʠʪʪʽ ʟʘʪʚʦʨʘ, ʘ ʫ ʟʚʦʨʦʪʥʦʤʫ ʥʘʩʦʩʥʦʤʫ ʨʝʞʠʤʽ ï ʧʨʠ ʰʚʠʜ-
ʢʦʤʫ ʟʘʢʨʠʪʪʽ ʟʘʪʚʦʨʘ, ʢʦʣʠ ʥʘʩʦʩ ʟʘ ʽʥʝʨʮʽʻʶ ʥʘʢʘʯʫʻ ʚʦʜʫ ʟ ʥʘʧʽʨʥʦʛʦ 
ʚʦʜʦʚʦʜʫ ʜʦ ʚʩʤʦʢʪʫʚʘʣʴʥʦʛʦ. 

ʍʘʨʘʢʪʝʨ ʧʨʦʪʽʢʘʥʥʷ ʽ ʪʨʠʚʘʣʽʩʪʴ ʢʦʞʥʦʛʦ ʝʪʘʧʫ ʟʫʤʦʚʣʝʥʽ ʛʝʦʤʝʪ-
ʨʽʻʶ ʥʘʧʽʨʥʠʭ ʚʦʜʦʚʦʜʽʚ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʩʠʩʪʝʤʠ, ʯʠʩʣʦʤ ʧʨʘʮʶʶʯʠʭ 
ʥʘʩʦʩʽʚ, ʱʦ ʦʜʥʦʯʘʩʥʦ ʚʽʜʢʣʶʯʘʶʪʴʩʷ, ʚʠʜʦʤ ʧʦʚʥʦʾ ʯʦʪʠʨʠʢʚʘʜʨʘʥʪʥʦʾ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʩʦʩʽʚ, ʽʥʝʨʮʽʻʶ ʦʙʝʨʪʦʚʠʭ ʤʘʩ, ʽʥʝʨʮʽʻʶ ʚʦʜʠ ʚ ʪʨʫʙʦʧ-
ʨʦʚʦʜʽ. 

ʆʩʥʦʚʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʨʦʪʽʢʘʥʥʷ ʧʨʦʮʝʩʫ 
ʚʪʨʘʪʠ ʧʨʠʚʦʜʘ, ʻ ʪʠʩʢ ʫ ʥʘʧʽʨʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʽ ʧʨʠ ʛʽʜʨʘʚʣʽʯʥʦʤʫ ʫʜʘʨʽ 
ʪʘ ʚʠʪʨʘʪʘ ʟʚʦʨʦʪʥʦʛʦ ʩʪʨʫʤʫ ʚʦʜʠ, ʨʦʟʛʽʥʥʘ ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʽ ʯʘʩ ʾʾ ʜʦ-
ʩʷʛʥʝʥʥʷ, ʧʫʣʴʩʘʮʽʾ ʪʠʩʢʫ  ʽ  ʨʦʟʚʠʪʦʢ  ʢʘʚʽʪʘʮʽʡʥʠʭ  ʷʚʠʱ  ʫ  ʧʨʦʪʦʯʥʦʤʫ  
ʪʨʘʢʪʽ,  ʚʽʙʨʘʮʽʷ 

ʛʽʜʨʦʤʝʭʘʥʽʯʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ʽ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʥʘʩʦʩʥʦʾ 
ʩʪʘʥʮʽʾ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʥʘʜʽʡʥʽʩʪʴ ʽ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʨʦʙʦʪʠ ʫʩʪʘʪʢʫʚʘʥʥʷ. 

ʇʨʠ ʩʪʘʣʦʤʫ ʨʝʞʠʤʽ ʨʦʙʦʪʠ ʥʘʩʦʩʘ (ʜʽʣʷʥʢʘ I ʥʘ ʨʠʩ. 6.14) ʡʦʛʦ ʧʘ-
ʨʘʤʝʪʨʠ ʜʦʨʽʚʥʶʶʪʴ: ὗ̎ , ὲ̎, Ὄ̎ , ὓ̅ ̃ ὓ̎, ʧʨʠ ʮʴʦʤʫ ʤʦʤʝʥʪ ʦʧʦʨʫ ʥʘʩʦʩʘ 

ʜʦʨʽʚʥʶʻ ʤʦʤʝʥʪʫ ʨʫʰʘʥʥʷ ˙̅  ̃ ʟ ʙʦʢʫ ʧʨʠʚʦʜʘ. ʋ ʤʦʤʝʥʪ ʯʘʩʫ ὸ 



 

ʚʽʜʢʣʶʯʘʻʪʴʩʷ ʧʨʠʚʦʜ. ʇʨʠ ʮʴʦʤʫ ʧʨʘʢʪʠʯʥʦ ʤʠʪʪʻʚʦ ʧʘʜʘʻ ʜʦ ʥʫʣʷ ʤʦ-
ʤʝʥʪ ʨʫʰʘʥʥʷ, ʘʣʝ ʛʽʜʨʘʚʣʽʯʥʠʡ ʤʦʤʝʥʪ ʥʘ ʨʦʙʦʯʦʤʫ ʢʦʣʝʩʽ ʟʙʝʨʽʛʘʻʪʴʩʷ, 
ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ὲ̎ ʨʦʪʦʨʘ, ʧʦʜʘʯʽ ὗ̎  ʽ ʥʘ-
ʧʦʨʫ ˚̎  (ʜʽʣʷʥʢʘ II ʥʘ ʨʠʩ. 6.14). 

 
ʈʠʩʫʥʦʢ 6.14 ï ɻʨʘʬʽʢʠ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʯʦʛʦ ʨʝʞʠʤʫ ʣʦʧʘʪʝʚʦʛʦ 

ʥʘʩʦʩʘ ʧʨʠ ʘʚʘʨʽʡʥʦʤʫ ʚʠʤʢʥʝʥʥʽ ʝʥʝʨʛʦʞʠʚʣʝʥʥʷ 
 
ʋ ʤʦʤʝʥʪ ὸ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʥʫʣʴʦʚʽʡ ʚʠʪʨʘʪʽ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʥʘ ʥʘ-

ʧʨʷʤʢʫ ʨʫʭʫ ʨʽʜʠʥʠ ʥʘ ʪʫʨʙʽʥʥʠʡ. ʄʦʤʝʥʪ ʥʘ ʨʦʙʦʯʦʤʫ ʢʦʣʝʩʽ ʧʨʠ ʮʴʦʤʫ 
ʤʽʥʽʤʘʣʴʥʠʡ, ʘ ʨʦʟʨʽʜʞʝʥʥʷ ʚ ʥʘʧʽʨʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʽ ʤʘʢʩʠʤʘʣʴʥʝ. ʋ ʨʝ-
ʞʠʤʽ ʧʨʦʪʠʪʝʯʽʾ (ʜʽʣʷʥʢʘ III ʥʘ ʨʠʩ. 6.14) ʨʦʙʦʯʝ ʢʦʣʝʩʦ ʛʘʣʴʤʫʻʪʴʩʷ ʧʦʪʦ-
ʢʦʤ ʟʚʦʨʦʪʥʦʛʦ (ʪʫʨʙʽʥʥʦʛʦ) ʥʘʧʨʷʤʢʫ, ʪʠʩʢ ʫ ʥʘʧʽʨʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʽ ʟʨʦ-
ʩʪʘʻ. ʋ ʤʦʤʝʥʪ ὸ ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʨʦʪʦʨʘ ʟʥʠʞʫʻʪʴʩʷ ʜʦ ʥʫʣʷ, ʽ ʧʽʩʣʷ 
ʤʠʪʪʻʚʦʾ ʟʫʧʠʥʢʠ ʨʦʪʦʨ ʧʦʯʠʥʘʻ ʨʦʟʛʘʥʷʪʠʩʷ ʫ ʟʚʦʨʦʪʥʦʤʫ (ʪʫʨʙʽʥʥʦʤʫ) 
ʥʘʧʨʷʤʢʫ ʽ ʥʘʩʪʘʻ ʪʫʨʙʽʥʥʠʡ ʨʝʞʠʤ (ʜʽʣʷʥʢʘ IV ʥʘ ʨʠʩ. 6.14). ʅʘ ʧʦʯʘʪʢʫ 
ʮʴʦʛʦ ʨʝʞʠʤʫ ʛʽʜʨʘʚʣʽʯʥʠʡ ʤʦʤʝʥʪ ʩʪʘʻ ʤʘʢʩʠʤʘʣʴʥʠʤ, ʘ ʧʦʪʽʤ ʟʤʝʥʰʫ-
ʻʪʴʩʷ. ʗʢʱʦ ʥʘʩʦʩʥʠʡ ʘˇʨʝˇʘʪ ʧʦʜʘʻ ʨʽʜʠʥʫ ʜʦ ʨʝʟʝʨʚʫʘʨʘ ʚʝʣʠʢʦʾ ʤʽʩʪʢʦ-
ʩʪʽ ʘʙʦ ʫ ʚʝʨʭʥʽʡ ʙ'ʻʬ ʢʘʥʘʣʫ ʤʝʣʽʦʨʘʪʠʚʥʦʾ ʩʠʩʪʝʤʠ, ʪʦ ʚ ʤʦʤʝʥʪ ὸ ʥʘʩʦʩ 
ʚʭʦʜʠʪʴ ʫ ʩʪʘʣʠʡ ʪʫʨʙʽʥʥʠʡ ʨʝʞʠʤ. ʋ ʚʠʧʘʜʢʫ ʩʧʦʨʦʞʥʶʚʘʥʥʷ ʥʘʧʽʨʥʦʛʦ 
ʪʨʫʙʦʧʨʦʚʦʜʫ, ʥʘʧʨʠʢʣʘʜ ʫʥʘʩʣʽʜʦʢ ʥʝʚʝʣʠʢʦʾ ʤʽʩʪʢʦʩʪʽ ʨʝʟʝʨʚʫʘʨʘ, ʥʘ-
ʩʪʘʶʪʴ ʪʘʢʽ ʨʝʞʠʤʠ ʨʦʙʦʪʠ ʥʘʩʦʩʘ, ʷʢʽ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣ. 6.2. 

 
 
 
 



 

ʊʘʙʣʠʮʷ 6.2 - ʈʝʞʠʤʠ ʨʦʙʦʪʠ ʥʘʩʦʩʘ ʧʨʠ ʩʧʦʨʦʞʥʶʚʘʥʥʽ ʥʘʧʽʨʥʦʛʦ 
ʪʨʫʙʦʧʨʦʚʦʜʫ 

ʅʦʤʝʨ 
ʨʝʞʠʤʫ 

ʅʘʟʚʘ ʨʝʞʠʤʫ ɿʥʘʢ ʧʘʨʘʤʝʪʨʘ 

Q n N M* H 

1 ʅʘʩʦʩʥʠʡ ʧʨʷʤʦʛʦ ʦʙʝʨʪʘʥʥʷ + + + + + 

2 ʈʝʞʠʤ ʧʨʦʪʠʪʝʯʽʾ - + + + + 

3 ʊʫʨʙʽʥʥʠʡ ʧʨʷʤʦʛʦ ʦʙʝʨʪʘʥʥʷ - - - + + 

4 ʈʝʞʠʤ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʛʘʣʴʤʫʚʘʥʥʷ - - + + + 

5 ʅʘʩʦʩʥʠʡ ʟʚʦʨʦʪʥʦʛʦ ʦʙʝʨʪʘʥʥʷ + - + - + 

6 ɻʘʣʴʤʽʚʥʠʡ + - + - - 

7 ʊʫʨʙʽʥʥʠʡ ʟʚʦʨʦʪʥʦʛʦ ʦʙʝʨʪʘʥʥʷ + + - - - 

8 ɻʘʣʴʤʽʚʥʠʡ + + + + - 

ʜʝ M* ï ʤʦʤʝʥʪ ʥʘ ʚʘʣʫ ʨʦʪʦʨʘ ʥʘʩʦʩʘ 
 
ʋʚʽʤʢʥʝʥʥʷ ʽ ʟʫʧʠʥʢʘ ʩʫʩʽʜʥʽʭ ʘˇʨʝˇʘʪʽʚ 
ʇʫʩʢ ʽ ʟʫʧʠʥʢʘ ʜʦʜʘʪʢʦʚʠʭ ʥʘʩʦʩʽʚ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʘʮʶʶʯʽ ʘˇʨʝˇʘʪʠ. 

ʇʨʠ ʧʫʩʢʫ ʘʙʦ ʟʫʧʠʥʮʽ ʩʫʩʽʜʥʴʦʛʦ ʘˇʨʝˇʘʪʘ ʥʘ ʟʘʢʨʠʪʫ ʟʘʩʫʚʢʫ ʘʙʦ ʜʠʩʢʦ-
ʚʠʡ ʟʘʪʚʦʨ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʚʽʣʴʥʘ ʟʤʽʥʘ ʧʦʜʘʯʽ ʥʘʩʦʩʘ ʫ ʚʦʜʦʛʦʥʠ. 

ɺʽʙʨʘʮʽʾ ʫʩʪʘʪʢʫʚʘʥʥʷ ʽ ʧʫʣʴʩʘʮʽʾ ʪʠʩʢʫ ʚ ʧʨʦʪʦʯʥʦʤʫ ʪʨʘʢʪʽ ʥʝ ʚʠʢʣʠ-
ʢʘʶʪʴ ʦʩʦʙʣʠʚʦʛʦ ʽʥʪʝʨʝʩʫ, ʪʦʤʫ ʱʦ ʚʩʽ ʚʦʥʠ ʧʨʘʢʪʠʯʥʦ ʜʦʨʽʚʥʶʶʪʴ ʚʽʜʧʦ-
ʚʽʜʥʠʤ ʚʝʣʠʯʠʥʘʤ ʫ ʩʪʘʮʽʦʥʘʨʥʠʭ ʨʝʞʠʤʘʭ, ʦʜʥʘʢ, ʷʢ ʽ ʧʨʠ ʧʫʩʢʫ, ʚʘʨʪʦ 
ʯʽʪʢʦ ʫʷʚʣʷʪʠ, ʫ ʷʢʽʡ ʪʦʯʮʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʷʚʠʪʴʩʷ ʥʘʩʦʩʥʠʡ ʘˇʨʝˇʘʪ ʧʽ-
ʩʣʷ ʧʫʩʢʫ ʯʠ ʟʫʧʠʥʢʠ ʩʫʩʽʜʥʽʭ ʘˇʨʝˇʘʪʽʚ. 

ʇʫʩʢ ʘˇʨʝˇʘʪʘ ʥʘ ʟʘʢʨʠʪʫ ʟʘʩʫʚʢʫ ʘʙʦ ʚʪʨʘʪʘ ʧʨʠʚʦʜʘ ʩʫʩʽʜʥʽʤ ʘˇʨʝ-
ˇʘʪʦʤ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʰʚʠʜʢʦʶ ʟʤʽʥʦʶ ʧʦʜʘʯʽ ʽ, ʷʢ ʧʨʘʚʠʣʦ, ʛʽʜʨʘʚʣʽʯ-
ʥʠʤ ʫʜʘʨʦʤ, ʱʦ ʥʝˇʘʪʠʚʥʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʨʝʞʠʤʽ ʧʨʘʮʶʶʯʠʭ ʘˇʨʝˇʘʪʽʚ. 

ʇʫʩʢ ʘˇʨʝˇʘʪʫ ʽʥʦʜʽ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʩʧʘʜʦʤ ʥʘʧʨʫʛʠ ʚ ʤʝʨʝʞʽ ʡ ʧʨʠ 
ʟʥʘʯʥʦʤʫ ʟʘʚʘʥʪʘʞʝʥʥʽ ʣʽʥʽʾ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʚʽʜʢʣʶʯʝʥʥʷ ʧʨʘʮʶʶʯʠʭ 
ʘˇʨʝˇʘʪʽʚ. ʈʝʛʫʣʶʚʘʥʥʷ ʧʦʜʘʯʽ ʚʽʜʮʝʥʪʨʦʚʠʭ ʥʘʩʦʩʽʚ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ 
ʜʨʦʩʝʣʶʚʘʥʥʷʤ ʥʘʧʽʨʥʦʛʦ ʚʦʜʦʚʦʜʫ ʚ ʩʧʦʞʠʚʘʯʘ; ʪʘʢ, ʥʘʧʨʠʢʣʘʜ, ʨʝʛʫʣʶ-
ʻʪʴʩʷ ʧʦʜʘʯʘ ʚʦʜʠ ʥʘ ʦʯʠʩʥʽ ʩʧʦʨʫʜʠ. ɿ ʧʦʛʣʷʜʫ ʨʦʙʦʪʠ ʥʘʧʽʨʥʠʭ ʚʦʜʦʚʦ-
ʜʽʚ ʽ ʢʘʚʽʪʘʮʽʾ ʚ ʨʝʛʫʣʶʶʯʽʡ ʘʨʤʘʪʫʨʽ ʜʨʦʩʝʣʶʚʘʥʥʷ ʙʘʞʘʥʦ ʧʨʦʚʦʜʠʪʠ ʙʝʟ-
ʧʦʩʝʨʝʜʥʴʦ ʚ ʥʘʩʦʩʽ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʟʥʠʞʫʻʪʴʩʷ ʪʠʩʢ ʫ ʚʦʜʦʚʦʜʽ ʪʘ ʧʽʜ-
ʚʠʱʫʻʪʴʩʷ ʟʘ ʟʘʩʫʚʢʦʶ. 

ʄʦʞʣʠʚʽ ʚʠʧʘʜʢʠ ʧʦʩʣʽʜʦʚʥʦʾ ʨʦʙʦʪʠ ʥʘʩʦʩʽʚ, ʫʩʪʘʥʦʚʣʝʥʠʭ ʥʘ ʦʜʥʽʡ 
ʅʉ, ʽ ʥʘʩʦʩʽʚ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʨʽʟʥʠʭ ʅʉ. ʋ ʧʝʨʰʦʤʫ ʚʘʨʽʘʥʪʽ ʥʘʩʦʩʠ 
ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʦʩʣʽʜʦʚʥʦ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʩʪʚʦʨʠʪʠ ʥʘ ʚʠʭʦʜʽ ʟʥʘʯʥʠʡ ʥʘʧʽʨ; 
ʫ ʜʨʫʛʦʤʫ ï ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʩʦʩʽʚ ʽ ʾʭ ʤʦʤʝʥʪʠ ʽʥʝʨʮʽʾ ʨʽʟʥʽ ʡ ʧʨʠ ʘʚʘʨʽʡ-
ʥʦʤʫ ʚʽʜʢʣʶʯʝʥʥʽ ʾʭ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʽ ʥʘʧʦʨʠ ʙʫʜʫʪʴ ʟʤʽʥʶʚʘʪʠʩʷ ʧʦ-
ʨʽʟʥʦʤʫ ʚ ʯʘʩʽ. ʆʜʥʘʢʦʚʦ ʙʫʜʝ ʟʤʽʥʶʚʘʪʠʩʷ ʪʽʣʴʢʠ ʾʭ ʧʦʜʘʯʘ. ʋ ʧʨʦʪʠʣʝʞ-
ʥʦʤʫ ʚʠʧʘʜʢʫ ʨʽʟʥʠʮʷ ʫ ʚʠʪʨʘʪʘʭ ʧʨʠʟʚʝʣʘ ʙ ʜʦ ʫʪʚʦʨʝʥʥʷ ʨʦʟʨʠʚʫ ʩʫʮʽʣʴ-
ʥʦʩʪʽ ʧʦʪʦʢʫ ʤʽʞ ʥʘʩʦʩʘʤʠ. ʇʨʠ ʥʝʩʧʨʘʚʥʦʩʪʽ ʦʜʥʦʛʦ ʟ ʥʘʩʦʩʽʚ 



 

ʧʝʨʝʜʙʘʯʘʶʪʴ ʘʚʪʦʤʘʪʠʯʥʝ ʚʽʜʢʣʶʯʝʥʥʷ ʦʙʦʭ ʥʘʩʦʩʽʚ, ʱʦ ʧʨʘʮʶʶʪʴ ʧʦʩ-
ʣʽʜʦʚʥʦ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʘʨʘʣʝʣʴʥʘ ʨʦʙʦʪʘ ʜʝʢʽʣʴʢʦʭ ʧʘʨ ʪʘʢʠʭ ʥʘʩʦʩʽʚ, ʱʦ 
ʧʨʘʮʶʶʪʴ ʧʦʩʣʽʜʦʚʥʦ, ʘʥʘʣʦʛʽʯʥʘ ʨʦʙʦʪʽ ʜʝʢʽʣʴʢʦʭ ʦʜʥʘʢʦʚʠʭ ʥʘʩʦʩʽʚ, ʱʦ 
ʧʨʘʮʶʶʪʴ ʧʘʨʘʣʝʣʴʥʦ. 

ʇʨʠ ʧʦʩʣʽʜʦʚʥʽʡ ʨʦʙʦʪʽ ʅʉ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʤʽʞ ʩʪʘʥʮʽʷʤʠ ʧʝʨʝʜʙʘ-
ʯʘʶʪʴ ʻʤʥʦʩʪʽ, ʟ ʷʢʠʭ ʩʪʘʥʮʽʾ ʥʘʩʪʫʧʥʦʛʦ ʧʽʜʡʦʤʫ ʟʘʙʠʨʘʶʪʴ ʚʦʜʫ, ʘʣʝ ʽʥʦʜʽ 
ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʜʩʫʪʥʽ. ʊʝʦʨʝʪʠʯʥʦ ʤʦʞʣʠʚʝ ʘʚʘʨʽʡʥʝ ʚʽʜʢʣʶʯʝʥʥʷ ʢʦ-
ʞʥʦʾ ʟ ʮʠʭ ʅʉ, ʘ ʪʘʢʦʞ ʙʫʜʴ-ʷʢʽ ʢʦʤʙʽʥʘʮʽʾ: ʦʜʥʦʯʘʩʥʝ ʚʽʜʢʣʶʯʝʥʥʷ ʜʚʦʭ, 
ʪʨʴʦʭ ʪʘ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʩʪʘʥʮʽʡ. 

ʇʨʘʢʪʠʯʥʦ ʧʨʠ ʚʽʜʢʣʶʯʝʥʥʽ ʢʦʞʥʦʾ ʟ ʅʉ, ʫ ʟʚ'ʷʟʢʫ ʟʽ ʟʥʘʯʥʠʤ ʟʥʠʞʝʥ-
ʥʷʤ ʪʠʩʢʫ ʚ ʾʾ ʥʘʧʽʨʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʽ, ʤʦʞʣʠʚʠʡ ʟʨʠʚ ʨʦʙʦʪʠ ʥʘʩʪʫʧʥʠʭ 
ʅʉ, ʪʦʤʫ ʥʘʡʙʽʣʴʰ 

ʜʦʮʽʣʴʥʝ ʘʚʪʦʤʘʪʠʯʥʝ ʦʜʥʦʯʘʩʥʝ ʚʽʜʢʣʶʯʝʥʥʷ ʚʩʽʭ ʅʉ. ɯʥʦʜʽ ʢʦʞʥʫ 
ʧʨʦʤʽʞʥʫ ʅʉ ʦʙʣʘʜʥʫʶʪʴ ʦʙʚʽʜʥʦʶ ʣʽʥʽʻʶ ʟ ʫʩʪʘʥʦʚʣʝʥʠʤ ʥʘ ʥʽʡ ʟʚʦʨʦʪ-
ʥʠʤ ʢʣʘʧʘʥʦʤ, ʟʘʢʨʠʪʠʤ ʧʨʠ ʥʦʨʤʘʣʴʥʽʡ ʨʦʙʦʪʽ. ʋ ʚʠʧʘʜʢʫ ʟʤʝʥʰʝʥʥʷ ʪʠ-
ʩʢʫ ʚ ʥʘʧʽʨʥʦʤʫ ʢʦʣʝʢʪʦʨʽ ʥʠʞʯʝ, ʥʽʞ ʫ ʚʩʤʦʢʪʫʚʘʣʴʥʦʤʫ, ʟʚʦʨʦʪʥʠʡ ʢʣʘ-
ʧʘʥ ʚʽʜʢʨʠʻʪʴʩʷ ʽ ʚʦʜʘ ʙʫʜʝ ʧʦʜʘʚʘʪʠʩʷ ʧʦ ʮʽʡ ʦʙʚʽʜʥʽʡ ʣʽʥʽʾ. 

ʂʘʚʽʪʘʮʽʷ 
ʂʘʚʽʪʘʮʽʷ ð ʮʝ ʦʜʥʝ ʟ ʥʘʡʙʽʣʴʰ ʥʝʙʘʞʘʥʠʭ ʷʚʠʱ ʫ ʛʽʜʨʦʜʠʥʘʤʽʮʽ, ʷʢʝ 

ʚʠʥʠʢʘʻ ʚ ʥʘʩʦʩʘʭ, ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʽ ʛʽʜʨʦʪʫʨʙʽʥʘʭ. ɺʦʥʘ ʧʦʣʷʛʘʻ ʫ ʧʦʨʫ-
ʰʝʥʥʽ ʩʫʮʽʣʴʥʦʩʪʽ ʧʦʪʦʢʫ ʯʝʨʝʟ ʧʦʷʚʫ ʧʘʨʦʛʘʟʦʚʠʭ ʧʦʨʦʞʥʠʥ (ʢʘʚʝʨʥ) ʫ ʤʽ-
ʩʮʷʭ, ʜʝ ʪʠʩʢ ʫ ʨʽʜʠʥʽ ʟʥʠʞʫʻʪʴʩʷ ʥʠʞʯʝ ʪʠʩʢʫ ʥʘʩʠʯʝʥʦʾ ʧʘʨʠ. ʈʫʡʥʫʚʘʥʥʷ 
ʮʠʭ ʧʦʨʦʞʥʠʥ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʫʜʘʨʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ, ʱʦ ʩʧʨʠʯʠʥʷ-
ʶʪʴ ʚʽʙʨʘʮʽʶ, ʰʫʤ ʽ ʝʨʦʟʽʡʥʝ ʧʦʰʢʦʜʞʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʣʦʧʘʪʝʡ ʪʘ ʢʦʨʧʫʩʽʚ 
ʥʘʩʦʩʽʚ. 

ʇʦʷʚʘ ʢʘʚʝʨʥ ʫ ʨʦʙʦʯʦʤʫ ʢʦʣʝʩʽ ʘʙʦ ʚʩʤʦʢʪʫʚʘʣʴʥʦʤʫ ʧʘʪʨʫʙʢʫ ʧʨʠ-
ʟʚʦʜʠʪʴ ʜʦ ʨʽʟʢʦʛʦ ʟʥʠʞʝʥʥʷ ʥʘʧʦʨʫ H ʽ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʠʩʥʦʾ ʜʽʾ ɖ (ʨʠʩ. 
6.16).  

ʋ ʩʠʬʦʥʦʚʠʭ ʩʠʩʪʝʤʘʭ ʮʝ ʷʚʠʱʝ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʥʘʛʨʦʤʘʜʞʝʥʥʷʤ 
ʧʦʚʽʪʨʷ ʫ ʚʝʨʭʥʽʭ ʪʦʯʢʘʭ ʤʘʛʽʩʪʨʘʣʽ, ʱʦ ʩʪʚʦʨʶʻ ʧʦʚʽʪʨʷʥʽ ʧʨʦʙʢʠ ʡ ʟʤʝʥ-
ʰʫʻ ʝʬʝʢʪʠʚʥʠʡ ʧʝʨʝʪʠʥ ʪʨʫʙʦʧʨʦʚʦʜʫ. 

ʅʘ ʤʽʩʮʝʚʠʭ ʦʧʦʨʘʭ ʟʤʽʥʘ ʪʝʤʧʝʨʘʪʫʨʠ ʘʙʦ ʰʚʠʜʢʦʩʪʽ ʧʦʪʦʢʫ ʚʠʢʣʠ-
ʢʘʻ ʟʨʦʩʪʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʦʧʦʨʫ ɝ, ʱʦ ʪʘʢʦʞ ʟʤʝʥʰʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦ-
ʙʦʪʠ ʩʠʩʪʝʤʠ (ʨʠʩ. 6.17). 

ʂʘʚʽʪʘʮʽʡʥʽ ʧʨʦʮʝʩʠ ʚʠʢʣʠʢʘʶʪʴ ʘʚʪʦʢʦʣʠʚʘʥʥʷ ʪʠʩʢʫ ʪʘ ʚʠʪʨʘʪʠ, ʘʤ-
ʧʣʽʪʫʜʘ ʷʢʠʭ ʤʦʞʝ ʫ 2ï3 ʨʘʟʠ ʧʝʨʝʚʠʱʫʚʘʪʠ ʩʝʨʝʜʥʽʡ ʪʠʩʢ ʫ ʪʨʫʙʦʧʨʦʚʦʜʽ, 
ʘ ʯʘʩʪʦʪʘ ʢʦʣʠʚʘʥʴ ʧʝʨʝʙʫʚʘʻ ʫ ʤʝʞʘʭ 1ï60 ɻʮ (ʨʠʩ. 6.18). 

ɯʩʥʫʶʪʴ ʜʚʘ ʦʩʥʦʚʥʽ ʪʠʧʠ ʢʘʚʽʪʘʮʽʾ (ʨʠʩ. 6.19): 
1. ɻʽʜʨʦʜʠʥʘʤʽʯʥʘ ð ʚʠʥʠʢʘʻ ʯʝʨʝʟ ʣʦʢʘʣʴʥʝ ʟʚʫʞʝʥʥʷ ʧʦʪʦʢʫ 

ʘʙʦ ʨʽʟʢʽ ʟʤʽʥʠ ʥʘʧʨʷʤʫ ʨʫʭʫ, ʱʦ ʟʤʝʥʰʫʻ ʪʠʩʢ ʧʨʦʧʦʨʮʽʡʥʦ ʢʚʘʜʨʘʪʫ ʰʚʠ-
ʜʢʦʩʪʽ. 

2. ɸʢʫʩʪʠʯʥʘ ð ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʟʚʫʢʦʚʠʭ ʭʚʠʣʴ 
ʯʝʨʝʟ ʨʽʜʠʥʫ, ʷʢʽ ʩʪʚʦʨʶʶʪʴ ʧʝʨʽʦʜʠʯʥʽ ʦʙʣʘʩʪʽ ʨʦʟʨʽʜʞʝʥʥʷ. 

 
 



 

 
ʘ) ʫ ʨʦʙʦʯʦʤʫ ʢʦʣʝʩʽ ʥʘʩʦʩʘ; ʙ) ʫ ʩʠʬʦʥʦʚʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʽ; ʫ) ʥʘ ʤʽʩʮʝ-

ʚʦʤʫ ʦʧʦʨʽ; ʛ) ʫ ʚʩʤʦʢʪʫʚʘʣʴʥʦʤʫ ʧʘʪʨʫʙʢʫ ʥʘʩʦʩʘ  
ʈʠʩʫʥʦʢ 6.15 ï ʄʽʩʮʷ ʣʦʢʘʣʽʟʘʮʽʾ ʢʘʚʽʪʘʮʽʾ ʚ ʅʂ 

 

  

ʈʠʩʫʥʦʢ 6.16 ï ɺʧʣʠʚ ʢʘʚʽʪʘʮʽʾ ʥʘ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʩʦʩʘ 

ʈʠʩʫʥʦʢ 6.17 ï ɿʘʣʝʞʥʽʩʪʴ ʢʦ-
ʝʬʽʮʽʻʥʪʘ ʦʧʦʨʫ ʨʝʛʫʣʶʚʘʣʴʥʦʛʦ 
ʢʣʘʧʘʥʘ ʚʽʜ ʯʠʩʣʘ ʢʘʚʽʪʘʮʽʾ 

 



 

 
ʈʠʩʫʥʦʢ 6.18 ï ʂʨʠʚʽ ʟʤʽʥʠ ʪʠʩʢʫ ʥʘ ʚʭʦʜʽ ʪʘ ʚʠʭʦʜʽ ʟ ʥʘʩʦʩʘ ʧʨʠ ʯʘʩ-

ʪʦʪʽ ʦʙʝʨʪʘʥʥʷ ʚʘʣʫ 350 c-1 

 
ʈʠʩʫʥʦʢ 6.19 ï ɺʠʜʠ ʢʘʚʽʪʘʮʽʾ 

 
ɼʦ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʢʘʚʽʪʘʮʽʡʥʠʭ ʷʚʠʱ ʥʘʣʝʞʘʪʴ: 

- ʯʠʩʣʦ ʢʘʚʽʪʘʮʽʾ  

…
ςὴ ὴ̐ ́̑̉

”‡
 

 

- ʢʘʚʽʪʘʮʽʡʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʦʧʦʨʫ  
 

ὅ Ὧ… 
  



 

- ʢʘʚʽʪʘʮʽʡʥʠʡ ʟʘʧʘʩ 

ɝὬ
ὴ

”Ὣ

‡

ςὫ

ὴ̐ ́̑̉

”Ὣ
Ƞ 

 

- ʦʙ'ʻʤ ʨʦʟʨʠʚʫ ʩʫʮʽʣʴʥʦʩʪʽ ʧʦʪʦʢʫ ʚ i-ʡ ʪʦʯʮʽ ʪʨʫʙʦʧʨʦʚʦʜʫ ʚ ʤʦ-
ʤʝʥʪ Ὦ 

ὠȟ ὠȟ ɝὗȟ ɝὸ 

 
ʜʝ ‡ ï ʚʭʽʜʥʘ ʰʚʠʜʢʽʩʪʴ ʨʽʜʠʥʠ; Ὧ ï ʢʦʝʬʽʮʽʻʥʪ ʢʘʚʽʪʘʮʽʾ; ɝὗȟ ï ʩʝʨʝ-

ʜʥʻ ʟʥʘʯʝʥʥʷ ʚʠʪʨʘʪ ʧʨʠʣʝʛʣʠʭ ʜʽʣʷʥʦʢ; ɝὸ ï ʯʘʩ ʽʩʥʫʚʘʥʥʷ ʢʘʚʽʪʘʮʽʾ. 
ʇʦʧʨʠ ʯʠʩʣʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʻʜʠʥʦʛʦ ʢʨʠʪʝʨʽʶ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʝʞ 

ʚʠʥʠʢʥʝʥʥʷ ʢʘʚʽʪʘʮʽʾ ʚ ʥʘʩʦʩʥʠʭ ʩʠʩʪʝʤʘʭ ʥʝ ʽʩʥʫʻ. 
ʆʮʽʥʢʘ ʚʧʣʠʚʫ ʢʘʚʽʪʘʮʽʾ ʥʘ ʚʪʨʘʪʠ ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʝʥʝʨʛʝʪʠʯʥʽ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ ʥʘʩʦʩʘ ʟʘʣʠʰʘʻʪʴʩʷ ʚʘʞʣʠʚʠʤ ʥʘʧʨʷʤʦʤ ʩʫʯʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 
ʇʦʤʧʘʞ 
ʇʦʤʧʘʞ ð ʮʝ ʥʝʙʝʟʧʝʯʥʠʡ ʥʝʩʪʽʡʢʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ ʥʘʩʦʩʘ, ʷʢʠʡ ʩʫ-

ʧʨʦʚʦʜʞʫʻʪʴʩʷ ʨʽʟʢʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ ʧʦʜʘʯʽ ʪʘ ʥʘʧʦʨʫ, ʱʦ ʤʦʞʫʪʴ ʧʨʠʟʚʝ-
ʩʪʠ ʜʦ ʛʽʜʨʘʚʣʽʯʥʠʭ ʫʜʘʨʽʚ, ʚʽʙʨʘʮʽʾ ʡ ʤʝʭʘʥʽʯʥʠʭ ʧʦʰʢʦʜʞʝʥʴ. 

ʋ ʮʴʦʤʫ ʩʪʘʥʽ ʥʘʩʦʩ ʧʦʯʝʨʛʦʚʦ ʧʝʨʝʭʦʜʠʪʴ ʚʽʜ ʧʦʜʘʯʽ ʨʽʜʠʥʠ ʜʦ ʾʾ ʟʚʦ-
ʨʦʪʥʦʛʦ ʨʫʭʫ, ʫʪʚʦʨʶʶʯʠ ʧʫʣʴʩʫʶʯʠʡ ʧʦʪʽʢ. 

ʇʦʤʧʘʞ ʟʘʟʚʠʯʘʡ ʚʠʥʠʢʘʻ ʫ ʥʘʩʦʩʽʚ, ʷʢʽ ʤʘʶʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʥʘ-
ʧʦʨʫ ʟ ʣʽʚʦʶ ʟʘʧʘʜʘʶʯʦʶ ʜʽʣʷʥʢʦʶ, ʪʦʙʪʦ ʢʦʣʠ ʥʘ ʢʨʠʚʽʡ Ὄὗ  ʽʩʥʫʻ ʤʘʢ-
ʩʠʤʫʤ ʧʨʠ ὗ  π. ʊʘʢʫ ʬʦʨʤʫ ʤʘʶʪʴ, ʥʘʧʨʠʢʣʘʜ, ʪʠʭʦʭʽʜʥʽ ʥʘʩʦʩʠ. 

ʅʝʩʪʽʡʢʘ ʨʦʙʦʪʘ ʤʦʞʣʠʚʘ ʧʽʜ ʯʘʩ ʧʫʩʢʫ, ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʚʦʜʠ ʫ ʥʠʞ-
ʥʴʦʤʫ ʨʝʟʝʨʚʫʘʨʽ ʘʙʦ ʧʨʠ ʨʘʧʪʦʚʦʤʫ ʚʽʜʢʨʠʪʪʽ ʢʣʘʧʘʥʽʚ. 

ɼʠʥʘʤʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʧʦʤʧʘʞʥʦʤʫ ʨʝʞʠʤʽ, ʥʘʩʪʽ-
ʣʴʢʠ ʟʥʘʯʥʽ, ʱʦ ʝʢʩʧʣʫʘʪʘʮʽʷ ʥʘʩʦʩʘ ʚ ʮʽʡ ʟʦʥʽ ʥʝʧʨʠʧʫʩʪʠʤʘ. 

ʈʦʟʛʣʷʥʝʤʦ ʩʠʩʪʝʤʫ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʾ ʚʭʦʜʠʪʴ ʥʘʩʦʩ ʽ ʙʘʢ ʚʝʣʠʢʦʾ ʚʠ-
ʩʦʪʠ (ʨʠʩ. 6.20). ʗʢʱʦ ʜʣʷ ʧʝʚʥʦʛʦ ʨʝʞʠʤʫ ʚʠʢʦʥʫʻʪʴʩʷ ʫʤʦʚʘ 

 
Ὄ̍ ̆̑̆̇Ὄ̨  

 
ʜʝ Ὄ  ð ʥʘʧʽʨ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ, ʪʦ ʥʘʩʦʩ ʧʨʘʮʶʻ ʩʪʽʡʢʦ (ʪʦʯʢʘ 1 ʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ Ὄὗ). ʗʢʱʦ ʞ ʚʠʪʨʘʪʘ ʩʧʦʞʠʚʘʯʘ ὗ̒ ̐̏̇ ʤʝʥʰʘ ʟʘ ʧʦʜʘʯʫ 

ʥʘʩʦʩʘ ὗ̎, ʨʽʚʝʥʴ ʫ ʙʘʢʫ ʧʽʜʚʠʱʫʻʪʴʩʷ, ʘ ʧʦʜʘʯʘ ʟʤʝʥʰʫʻʪʴʩʷ ʜʦ ὗ . 
ʇʦʜʘʣʴʰʝ ʥʘʢʦʧʠʯʝʥʥʷ ʚʦʜʠ ʚʠʢʣʠʢʘʻ ʟʨʦʩʪʘʥʥʷ ʪʠʩʢʫ ʜʦ ʣʽʥʽʾ 2ï2, ʽ 

ʧʨʠ ʮʴʦʤʫ ʥʘʩʦʩ ʚʪʨʘʯʘʻ ʟʜʘʪʥʽʩʪʴ ʧʽʜʪʨʠʤʫʚʘʪʠ ʧʦʪʽʢ. 
ʗʢ ʪʽʣʴʢʠ ʥʘʧʽʨ ʫ ʩʠʩʪʝʤʽ ʧʝʨʝʚʠʱʫʻ Ὄ, ʥʘʩʦʩ ʚʪʨʘʯʘʻ ʩʪʦʚʧ ʨʽʜʠʥʠ, 

ʽ ʧʦʪʽʢ ʧʦʯʠʥʘʻ ʨʫʭ ʫ ʟʚʦʨʦʪʥʦʤʫ ʥʘʧʨʷʤʢʫ (ʷʢʱʦ ʚʽʜʩʫʪʥʽʡ ʟʚʦʨʦʪʥʠʡ ʢʣʘ-
ʧʘʥ).  

ʇʽʩʣʷ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʚʦʜʠ ʨʦʙʦʪʘ ʚʽʜʥʦʚʣʶʻʪʴʩʷ ʟ ʧʦʜʘʯʝʶ, ʱʦ ʚʽ-
ʜʧʦʚʽʜʘʻ ʪʦʯʮʽ 3 ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ. 

ʗʢʱʦ ʫʤʦʚʠ ʥʝ ʟʤʽʥʶʶʪʴʩʷ, ʧʨʦʮʝʩ ʧʦʚʪʦʨʶʻʪʴʩʷ ʧʝʨʽʦʜʠʯʥʦ ð ʥʘ-
ʩʦʩ ʧʝʨʝʭʦʜʠʪʴ ʫ ʮʠʢʣʽʯʥʠʡ ʨʝʞʠʤ ʢʦʣʠʚʘʥʴ ʧʦʜʘʯʽ ʪʘ ʥʘʧʦʨʫ. 



 

 
ʈʠʩʫʥʦʢ 6.20 ï ʉʭʝʤʘ ʨʦʙʦʪʠ (ʘ) ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ (ʙ) ʥʘʩʦʩʫ ʧʨʠ ʥʝʩʪʽʡ-

ʢʽʡ ʨʦʙʦʪʽ 
 
ɿʘʧʦʙʽʛʘʥʥʷ ʧʦʤʧʘʞʫ 
ʑʦʙ ʫʥʠʢʥʫʪʠ ʧʝʨʝʭʦʜʫ ʩʠʩʪʝʤʠ ʫ ʟʦʥʫ ʥʝʩʪʽʡʢʦʾ ʨʦʙʦʪʠ, ʥʝʦʙʭʽʜʥʦ 

ʟʘʙʝʟʧʝʯʠʪʠ ʫʤʦʚʫ: 
Ὄ̍ ̆̑̆̇Ὄ̨  

 
ʜʣʷ ʚʩʽʭ ʨʦʙʦʯʠʭ ʨʝʞʠʤʽʚ. 
ʋ ʧʨʘʢʪʠʮʽ ʮʝ ʜʦʩʷʛʘʻʪʴʩʷ: 
¶ ʧʨʘʚʠʣʴʥʠʤ ʚʠʙʦʨʦʤ ʪʠʧʫ ʥʘʩʦʩʘ (ʽʟ ʧʦʣʦʛʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ 

Ὄὗ ); 
¶ ʫʩʪʘʥʦʚʣʝʥʥʷʤ ʟʚʦʨʦʪʥʠʭ ʢʣʘʧʘʥʽʚ; 
¶ ʧʣʘʚʥʠʤ ʨʝʛʫʣʶʚʘʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ; 
¶ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʽʜʨʦʘʢʫʤʫʣʷʪʦʨʽʚ ʘʙʦ ʙʘʢʽʚ ʩʪʘʙʽʣʽʟʘʮʽʾ ʪʠʩʢʫ. 
 
ɻʽʜʨʘʚʣʽʯʥʠʡ ʫʜʘʨ 
ɻʽʜʨʘʚʣʽʯʥʠʡ ʫʜʘʨ ð ʮʝ ʷʚʠʱʝ ʨʽʟʢʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʪʠʩʢʫ ʚ ʪʨʫʙʦʧʨʦ-

ʚʦʜʽ, ʱʦ ʚʠʥʠʢʘʻ ʧʨʠ ʨʘʧʪʦʚʦʤʫ ʛʘʣʴʤʫʚʘʥʥʽ ʘʙʦ ʟʫʧʠʥʮʽ ʧʦʪʦʢʫ ʨʽʜʠʥʠ. 
ʁʦʛʦ ʧʦʷʚʘ ʧʦʚôʷʟʘʥʘ ʟ ʧʝʨʝʪʚʦʨʝʥʥʷʤ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ ʨʫʭʦʤʦʾ ʨʽʜʠʥʠ ʚ 
ʧʦʪʝʥʮʽʡʥʫ ʝʥʝʨʛʽʶ ʪʠʩʢʫ. ʗʢʱʦ ʪʠʩʢ ʫ ʤʦʤʝʥʪ ʫʜʘʨʫ ʧʝʨʝʚʠʱʫʻ ʜʦʧʫʩʪʠʤʽ 
ʤʝʞʽ, ʮʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʰʢʦʜʞʝʥʥʷ ʪʨʫʙ, ʨʦʟʨʠʚʫ ʟôʻʜʥʘʥʴ, ʨʫʡʥʫ-
ʚʘʥʥʷ ʘʨʤʘʪʫʨʠ ʯʠ ʥʘʩʦʩʘ. 

ʄʝʭʘʥʽʟʤ ʚʠʥʠʢʥʝʥʥʷ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʫʜʘʨʫ 
ʈʦʟʛʣʷʥʝʤʦ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʪʨʫʙʦʧʨʦʚʽʜ ʧʦʩʪʽʡʥʦʛʦ ʜʽʘʤʝʪʨʘ, ʫ 

ʷʢʦʤʫ ʨʽʜʠʥʘ ʨʫʭʘʻʪʴʩʷ ʟʽ ʩʝʨʝʜʥʴʦʶ ʰʚʠʜʢʽʩʪʶ ὺ. ʗʢʱʦ ʟʘʩʫʚʢʫ ʘʙʦ ʢʣʘ-
ʧʘʥ, ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʪʨʫʙʦʧʨʦʚʦʜʽ, ʨʽʟʢʦ ʟʘʢʨʠʪʠ, ʪʦ ʰʘʨ ʨʽʜʠʥʠ, ʷʢʠʡ 
ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʠʣʷʛʘʻ ʜʦ ʘʨʤʘʪʫʨʠ, ʤʘʡʞʝ ʤʠʪʪʻʚʦ ʟʫʧʠʥʷʻʪʴʩʷ. 

H 0
 



 

ɺʥʘʩʣʽʜʦʢ ʩʪʠʩʣʠʚʦʩʪʽ ʨʽʜʠʥʠ ʡ ʧʨʫʞʥʦʩʪʽ ʩʪʽʥʦʢ ʪʨʫʙʦʧʨʦʚʦʜʫ ʧʨʦʮʝʩ ʛʘ-
ʣʴʤʫʚʘʥʥʷ ʧʦʰʠʨʶʻʪʴʩʷ ʚʟʜʦʚʞ ʧʦʪʦʢʫ ʫ ʚʠʛʣʷʜʽ ʭʚʠʣʽ ʧʽʜʚʠʱʝʥʦʛʦ ʪʠʩʢʫ. 

ʐʚʠʜʢʽʩʪʴ ʧʦʰʠʨʝʥʥʷ ʮʽʻʾ ʭʚʠʣʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʰʚʠʜʢʽʩʪʶ ʟʚʫʢʫ ʚ ʨʽ-
ʜʠʥʽ ccc, ʷʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʦʜʫʣʷ ʦʙôʻʤʥʦʾ ʧʨʫʞʥʦʩʪʽ ʨʽʜʠʥʠ ὑ ʽ ʛʫʩʪʠʥʠ ʍ: 

 

ὧ
ὑ

ʍ
 

ʇʨʠʯʠʥʠ ʚʠʥʠʢʥʝʥʥʷ 
ɻʽʜʨʘʚʣʽʯʥʠʡ ʫʜʘʨ ʤʦʞʝ ʟôʷʚʣʷʪʠʩʷ ʫ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ: 

- ʰʚʠʜʢʝ ʟʘʢʨʠʪʪʷ ʘʙʦ ʚʽʜʢʨʠʪʪʷ ʟʘʧʽʨʥʦʾ ʘʨʤʘʪʫʨʠ (ʟʘʩʫʚʦʢ, ʢʣʘ-
ʧʘʥʽʚ, ʢʨʘʥʽʚ); 

- ʨʘʧʪʦʚʘ ʟʫʧʠʥʢʘ ʥʘʩʦʩʽʚ ʘʙʦ ʚʪʨʘʪʘ ʞʠʚʣʝʥʥʷ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ; 

- ʘʚʘʨʽʡʥʝ ʨʦʟʨʠʚʘʥʥʷ ʧʦʪʦʢʫ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʧʦʚʽʪʨʷʥʠʭ ʧʨʦʙʦʢ 
ʘʙʦ ʢʘʚʽʪʘʮʽʾ; 

- ʥʝʧʨʘʚʠʣʴʥʝ ʢʝʨʫʚʘʥʥʷ ʨʝʞʠʤʘʤʠ ʫ ʩʠʩʪʝʤʘʭ ʽʟ ʜʦʚʛʠʤʠ ʪʨʫ-
ʙʦʧʨʦʚʦʜʘʤʠ. 

ʆʩʦʙʣʠʚʦ ʥʝʙʝʟʧʝʯʥʽ ʫʜʘʨʠ ʫ ʜʦʚʛʠʭ ʤʘʛʽʩʪʨʘʣʷʭ, ʜʝ ʤʘʩʘ ʨʽʜʠʥʠ 
ʟʥʘʯʥʘ ʽ ʥʘʚʽʪʴ ʥʝʟʥʘʯʥʘ ʟʤʽʥʘ ʰʚʠʜʢʦʩʪʽ ʧʦʪʦʢʫ ʚʠʢʣʠʢʘʻ ʚʠʩʦʢʠʡ ʪʠʩʢ. 

ʅʘʩʣʽʜʢʠ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʫʜʘʨʫ 
ʗʢʱʦ ʥʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʧʝʮʽʘʣʴʥʽ ʟʘʭʦʜʠ ʟʘʭʠʩʪʫ, ʛʽʜʨʘʚʣʽʯʥʠʡ ʫʜʘʨ 

ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ: 

- ʨʦʟʨʠʚʫ ʩʪʽʥʦʢ ʪʨʫʙʦʧʨʦʚʦʜʽʚ; 

- ʜʝʬʦʨʤʘʮʽʾ ʬʣʘʥʮʝʚʠʭ ʽ ʨʽʟʴʙʦʚʠʭ ʟôʻʜʥʘʥʴ; 

- ʧʦʰʢʦʜʞʝʥʥʷ ʨʦʙʦʯʠʭ ʢʦʣʽʩ ʥʘʩʦʩʽʚ; 

- ʚʠʥʠʢʥʝʥʥʷ ʚʽʙʨʘʮʽʡ ʽ ʰʫʤʽʚ, ʱʦ ʩʢʦʨʦʯʫʶʪʴ ʩʪʨʦʢ ʩʣʫʞʙʠ ʦʙ-
ʣʘʜʥʘʥʥʷ. 

ɿʘʧʦʙʽʛʘʥʥʷ ʛʽʜʨʘʚʣʽʯʥʠʤ ʫʜʘʨʘʤ 
ʑʦʙ ʤʽʥʽʤʽʟʫʚʘʪʠ ʨʠʟʠʢ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʫʜʘʨʫ, ʫ ʩʠʩʪʝʤʘʭ ʚʦʜʦʧʦʩʪʘ-

ʯʘʥʥʷ ʪʘ ʧʨʦʤʠʩʣʦʚʠʭ ʥʘʩʦʩʥʠʭ ʢʦʤʧʣʝʢʩʘʭ ʟʘʩʪʦʩʦʚʫʶʪʴ: 
¶ ʛʽʜʨʦʘʢʫʤʫʣʷʪʦʨʠ ʪʘ ʧʦʚʽʪʨʷʥʽ ʙʘʢʠ, ʷʢʽ ʢʦʤʧʝʥʩʫʶʪʴ ʥʘʜʣʠʰ-

ʢʦʚʠʡ ʪʠʩʢ; 
¶ ʧʣʘʚʥʝ ʢʝʨʫʚʘʥʥʷ ʰʚʠʜʢʽʩʪʶ ʟʘʢʨʠʪʪʷ ʟʘʩʫʚʦʢ (ʟʙʽʣʴʰʝʥʥʷ 

ʯʘʩʫ ʟʘʢʨʠʪʪʷ); 
¶ ʯʘʩʪʦʪʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʧʫʩʢʫ ʪʘ ʟʫʧʠʥʢʠ ʝʣʝʢʪʨʦʧʨʠʚʦʜʘ; 
¶ ʦʙʚʽʜʥʽ ʣʽʥʽʾ ʟ ʢʣʘʧʘʥʘʤʠ, ʱʦ ʟʘʧʦʙʽʛʘʶʪʴ ʟʚʦʨʦʪʥʦʤʫ ʧʦʪʦʢʫ; 
¶ ʘʚʪʦʤʘʪʠʯʥʝ ʙʣʦʢʫʚʘʥʥʷ ʥʘʩʦʩʽʚ ʫ ʨʘʟʽ ʘʚʘʨʽʡʥʦʛʦ ʟʥʠʞʝʥʥʷ ʪʠ-

ʩʢʫ. 
ɻʽʜʨʘʚʣʽʯʥʠʡ ʫʜʘʨ ʻ ʦʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʧʨʦʙʣʝʤ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘʩʦʩ-

ʥʠʭ ʩʠʩʪʝʤ. ʁʦʛʦ ʘʥʘʣʽʟ ʽ ʤʦʜʝʣʶʚʘʥʥʷ ʚʭʦʜʷʪʴ ʜʦ ʦʙʦʚôʷʟʢʦʚʠʭ ʨʦʟʨʘʭʫ-
ʥʢʽʚ ʧʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ ʪʨʫʙʦʧʨʦʚʽʜʥʠʭ ʤʝʨʝʞ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ. 
  



 

ʊʫʨʫʙʫʣʝʥʪʥʽʩʪʴ ʧʦʪʦʢʫ ʨʽʜʠʥʠ 
ʇʨʠ ʘʥʘʣʽʟʽ ʥʘʧʽʨʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʨʽʜʠʥʠ ʨʦʟʨʽʟʥʷʶʪʴ ʜʚʘ ʨʝʞʠʤʠ 

ʾʾ ʨʫʭʫ:  
1. ʃʘʤʽʥʘʨʥʠʡ ʨʝʞʠʤ 
ʃʘʤʽʥʘʨʥʘ ʪʝʯʽʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʧʦʨʷʜʢʦʚʘʥʠʤ, ʰʘʨʦʚʠʤ ʨʫʭʦʤ 

ʯʘʩʪʠʥʦʢ, ʢʦʣʠ ʩʫʩʽʜʥʽ ʰʘʨʠ ʢʦʚʟʘʶʪʴ ʦʜʠʥ ʚʽʜʥʦʩʥʦ ʦʜʥʦʛʦ ʙʝʟ ʟʤʽʰʫ-
ʚʘʥʥʷ. ʇʨʦʬʽʣʴ ʰʚʠʜʢʦʩʪʝʡ ʧʨʠ ʮʴʦʤʫ ʤʘʻ ʧʘʨʘʙʦʣʽʯʥʫ ʬʦʨʤʫ, ʽ ʚʪʨʘʪʠ 
ʝʥʝʨʛʽʾ ʟʫʤʦʚʣʝʥʽ ʧʝʨʝʚʘʞʥʦ ʩʠʣʘʤʠ ʚôʷʟʢʦʩʪʽ. 

2. ʊʫʨʙʫʣʝʥʪʥʠʡ ʨʝʞʠʤ 
ʇʨʠ ʪʫʨʙʫʣʝʥʪʥʽʡ ʪʝʯʽʾ ʨʫʭ ʨʽʜʠʥʠ ʩʪʘʻ ʭʘʦʪʠʯʥʠʤ, ʟ ʫʪʚʦʨʝʥʥʷʤ ʚʠ-

ʭʨʦʚʠʭ ʩʪʨʫʢʪʫʨ ʨʽʟʥʠʭ ʨʦʟʤʽʨʽʚ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʝ 
ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʰʘʨʽʚ, ʧʫʣʴʩʘʮʽʾ ʰʚʠʜʢʦʩʪʽ ʡ ʪʠʩʢʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽ-
ʣʴʰʝʥʥʷ ʛʽʜʨʘʚʣʽʯʥʠʭ ʚʪʨʘʪ. ʊʫʨʙʫʣʝʥʪʥʠʡ ʧʦʪʽʢ ʤʘʻ ʙʽʣʴʰ ʧʣʘʩʢʠʡ ʧʨʦ-
ʬʽʣʴ ʰʚʠʜʢʦʩʪʝʡ ʽ ʻ ʪʠʧʦʚʠʤ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʧʨʦʤʠʩʣʦʚʠʭ ʪʨʫʙʦʧʨʦʚʦʜʽʚ. 

ɼʣʷ ʦʮʽʥʢʠ ʨʝʞʠʤʫ ʨʫʭʫ ʨʽʜʠʥʠ ʚ ʛʽʜʨʦʜʠʥʘʤʽʮʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʙʝʟ-
ʨʦʟʤʽʨʥʠʡ ʢʨʠʪʝʨʽʡ (ʯʠʩʣʦ) ʈʝʡʥʦʣʴʜʩʘ. 

ʗʢʱʦ ὙὩ ςσππ, ʪʝʯʽʷ ʚʚʘʞʘʻʪʴʩʷ ʣʘʤʽʥʘʨʥʦʶ; 
ʷʢʱʦ ὙὩ τπππ ð ʪʫʨʙʫʣʝʥʪʥʦʶ; 
ʫ ʧʨʦʤʽʞʢʫ ςσππὙὩ τπππςσππ ʤʘʻ ʤʽʩʮʝ ʧʝʨʝʭʽʜʥʠʡ ʨʝʞʠʤ. 
ʈʽʟʥʠʡ ʭʘʨʘʢʪʝʨ ʨʫʭʫ ʨʽʜʠʥʠ ʧʨʠʚʦʜʠʪʴ ʜʦ ʨʽʟʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʟʤʽʥʠ 

ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʦʧʦʨʫ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʚʪʨʘʪ ʪʠʩʢʫ (ʝʥʝʨʛʽʾ).  
ɺʠʜʠ ʪʝʯʽʾ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʚʪʨʘʪʘʤʠ ʪʠʩʢʫ ʪʘ 

ʰʚʠʜʢʽʩʪʶ ʧʦʪʦʢʫ: 
¶ ʜʣʷ ʣʘʤʽʥʘʨʥʦʛʦ ʨʝʞʠʤʫ: 
 

Ὤ̃ Ḑ̓ὺ 
 
¶ ʜʣʷ ʪʫʨʙʫʣʝʥʪʥʦʛʦ: 
 

Ὤ̃ Ḑ̓ὺȢ Ȣ 
 
ʇʨʠ ʪʫʨʙʫʣʝʥʪʥʦʤʫ ʨʝʞʠʤʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʫʣʴʩʘʮʽʾ ʰʚʠʜʢʦʩʪʽ ʽ ʪʠʩʢʫ 

ʚ ʧʦʪʦʮʽ ʨʽʜʠʥʠ. ʋ ʟʚ'ʷʟʢʫ ʟ ʽʩʪʦʪʥʦʶ ʚʽʜʤʽʥʥʽʩʪʶ ʚʝʣʠʯʠʥʠ ʚʪʨʘʪ ʪʠʩʢʫ ʚʩʪʘ-
ʥʦʚʣʝʥʥʷ ʡ ʘʥʘʣʽʟ ʭʘʨʘʢʪʝʨʫ ʨʫʭʫ ʨʽʜʠʥʠ ʻ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʧʨʠ ʧʨʦ-
ʚʝʜʝʥʥʽ ʛʽʜʨʘʚʣʽʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ. 

ʊʫʨʙʫʣʽʟʘʮʽʷ ʧʦʪʦʢʫ ʨʽʜʠʥʠ ʚ ʪʨʫʙʽ ʟʫʤʦʚʣʝʥʘ ʙʘʛʘʪʴʤʘ ʯʠʥʥʠʢʘʤʠ. 
ʈʦʟʚʠʪʦʢ ʪʫʨʙʫʣʝʥʪʥʦʩʪʽ ʟʘʣʝʞʠʪʴ ʚʽʜ: 

¶ ʛʝʦʤʝʪʨʽʾ ʪʨʫʙʦʧʨʦʚʦʜʫ (ʚʠʛʠʥʠ, ʟʚʫʞʝʥʥʷ, ʰʦʨʩʪʢʽʩʪʴ ʩʪʽʥʦʢ); 
¶ ʰʚʠʜʢʦʩʪʽ ʪʝʯʽʾ ʨʽʜʠʥʠ; 
¶ ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʝʨʝʜʦʚʠʱʘ (ʚôʷʟʢʽʩʪʴ, ʛʫʩʪʠʥʘ); 
¶ ʥʘʷʚʥʦʩʪʽ ʩʪʦʨʦʥʥʽʭ ʟʙʫʨʝʥʴ ð ʚʽʙʨʘʮʽʡ, ʛʽʜʨʘʚʣʽʯʥʠʭ ʫʜʘʨʽʚ 

ʪʦʱʦ. 
ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʫʻ, ʱʦ ʟʤʽʥʘ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʽʜʠʥʠ ʤʘʻ 

ʤʝʥʰʠʡ ʚʧʣʠʚ, ʥʽʞ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʧʘʨʘʤʝʪʨʠ ʪʨʫʙʦʧʨʦʚʦʜʫ. 



 

ʋ ʧʨʦʤʠʩʣʦʚʠʭ ʩʠʩʪʝʤʘʭ ʪʝʤʧʝʨʘʪʫʨʘ ʪʘ ʪʠʩʢ ʟʘʟʚʠʯʘʡ ʟʤʽʥʶʶʪʴʩʷ 
ʚ ʦʙʤʝʞʝʥʠʭ ʤʝʞʘʭ (ʥʘʧʨʠʢʣʘʜ, ʚʽʜ 0,2 ʜʦ 26 Áʉ ʜʣʷ ʩʠʩʪʝʤ ʚʦʜʦʧʦʩʪʘ-
ʯʘʥʥʷ), ʪʦʤʫ ʛʦʣʦʚʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʰʚʠʜʢʽʩʪʴ ʧʦʪʦʢʫ ʪʘ ʰʦʨʩʪʢʽʩʪʴ ʩʪʽ-
ʥʦʢ. 

ʊʫʨʙʫʣʝʥʪʥʽʩʪʴ ʻ ʦʩʥʦʚʥʦʶ ʚʣʘʩʪʠʚʽʩʪʶ ʨʫʭʦʤʦʾ ʨʽʜʠʥʠ. ɿ ʪʦʯʢʠ ʟʦʨʫ 
ʬʽʟʠʢʠ, ʪʫʨʙʫʣʝʥʪʥʽʩʪʴ ï ʮʝ ʪʨʠʚʠʤʽʨʥʠʡ ʥʝʩʪʘʮʽʦʥʘʨʥʠʡ ʨʫʭ, ʫ ʷʢʦʤʫ ʚʥʘ-
ʩʣʽʜʦʢ ʨʦʟʰʠʨʝʥʥʷ ʚʠʭʦʨʽʚ ʩʪʚʦʨʶʻʪʴʩʷ ʙʝʟʧʝʨʝʨʚʥʠʡ ʨʦʟʧʦʜʽʣ ʧʫʣʴʩʘʮʽʡ 
ʰʚʠʜʢʦʩʪʽ ʚ ʽʥʪʝʨʚʘʣʽ ʜʦʚʞʠʥ ʭʚʠʣʴ ʚʽʜ ʤʽʥʽʤʘʣʴʥʠʭ, ʱʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚ'ʷ-
ʟʢʠʤʠ ʩʠʣʘʤʠ, ʜʦ ʤʘʢʩʠʤʘʣʴʥʠʭ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʛʨʘʥʠʯʥʠʤʠ ʫʤʦʚʘʤʠ 
ʪʝʯʽʾ. 

ʆʩʥʦʚʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʛʝʥʝʨʘʮʽʾ ʝʥʝʨʛʽʾ ʪʫʨʙʫʣʝʥʪʥʦʩʪʽ ʻ ʫʪʚʦʨʝʥʥʷ 
ʚʠʭʦʨʽʚ, ʱʦ ʻ ʪʨʠʚʠʤʽʨʥʠʤ ʧʨʦʮʝʩʦʤ, ʪʦʤʫ ʚʩʽ ʨʦʟʚʠʥʝʥʽ ʪʫʨʙʫʣʝʥʪʥʽ ʪʝʯʽʾ 
ʻ ʪʨʠʚʠʤʽʨʥʠʤʠ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʥʝʣʽʥʽʡʥʠʭ ʚʟʘʻʤʦʜʽʡ ʚʝʣʠʢʽ ʚʠʭʨʦʚʽ ʫʪʚʦ-
ʨʝʥʥʷ ʧʝʨʝʜʘʶʪʴ ʯʘʩʪʠʥʫ ʩʚʦʻʾ ʝʥʝʨʛʽʾ ʤʝʥʰʠʤ, ʫʥʘʩʣʽʜʦʢ ʯʦʛʦ ʨʝʘʣʽʟʫ-
ʻʪʴʩʷ ʢʘʩʢʘʜʥʠʡ ʤʝʭʘʥʽʟʤ ʧʝʨʝʜʘʯʽ ʝʥʝʨʛʽʾ. 

ʊʫʨʙʫʣʝʥʪʥʽʩʪʴ ʚʠʥʠʢʘʻ ʤʠʤʦʚʦʣʽ, ʢʦʣʠ ʩʫʩʽʜʥʽ ʜʽʣʷʥʢʠ ʩʝʨʝʜʦʚʠʱʘ 
ʟʥʘʭʦʜʷʪʴʩʷ ʧʦʨʫʯ ʘʙʦ ʧʨʦʥʠʢʘʶʪʴ ʦʜʥʘ ʚ ʦʜʥʫ, ʟʘ ʥʘʷʚʥʦʩʪʽ ʧʝʨʝʧʘʜʫ 
ʪʠʩʢʫ ʘʙʦ ʟʘ ʥʘʷʚʥʦʩʪʽ ʩʠʣʠ ʪʷʞʽʥʥʷ, ʘʙʦ ʢʦʣʠ ʜʽʣʷʥʢʠ ʩʝʨʝʜʦʚʠʱʘ ʦʙʪʽʢʘ-
ʶʪʴ ʥʝʧʨʦʥʠʢʥʽ ʧʦʚʝʨʭʥʽ. ʊʫʨʙʫʣʝʥʪʥʽʩʪʴ ʪʘʢʦʞ ʤʦʞʝ ʚʠʥʠʢʘʪʠ ʟʘ ʥʘʷʚʥʦ-
ʩʪʽ ʚʠʧʘʜʢʦʚʦʾ ʧʨʠʤʫʩʦʚʦʾ ʩʠʣʠ. ɿʘʟʚʠʯʘʡ ʟʦʚʥʽʰʥʷ ʚʠʧʘʜʢʦʚʘ ʩʠʣʘ ʽ ʩʠʣʘ 
ʪʷʞʽʥʥʷ ʜʽʶʪʴ ʦʜʥʦʯʘʩʥʦ.  

ʄʠʪʪʻʚʽ ʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ, ʪʠʩʢʫ ʡ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʠ ʮʴʦʤʫ ʢʦʣʠʚʘ-
ʶʪʴʩʷ ʥʘʚʢʦʣʦ ʩʝʨʝʜʥʽʭ ʚʝʣʠʯʠʥ, ʱʦ ʩʪʚʦʨʶʻ ʧʫʣʴʩʫʶʯʠʡ ʭʘʨʘʢʪʝʨ ʧʦ-
ʪʦʢʫ. 

ʊʫʨʙʫʣʝʥʪʥʽʩʪʴ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʚʣʘʩʪʠʚʽʩʪʶ ʙʽʣʴʰʦʩʪʽ ʨʽʜʠʥʥʠʭ ʧʦʪʦ-
ʢʽʚ ʫ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤʘʭ, ʽ ʾʾ ʚʨʘʭʫʚʘʥʥʷ ʻ ʦʙʦʚôʷʟʢʦʚʠʤ ʧʽʜ ʯʘʩ ʨʦʟʨʘʭʫʥʢʽʚ 
ʥʘʩʦʩʥʠʭ ʽ ʪʨʫʙʦʧʨʦʚʽʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. 

 
ɺʠʪʽʢ ʫ ʪʨʫʙʦʧʨʦʚʽʜʥʽʡ ʤʝʨʝʞʽ 
ʇʦʨʫʰʝʥʥʷ ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʪʨʫʙʦʧʨʦʚʦʜʫ ð ʦʜʥʘ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ 

ʧʨʠʯʠʥ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ ʫ ʥʘʩʦʩʥʠʭ ʢʦʤʧʣʝʢʩʘʭ. ɺʠʪʽʢ ʨʽʜʠʥʠ ʤʦʞʝ ʚʠ-
ʥʠʢʘʪʠ ʯʝʨʝʟ ʜʝʬʝʢʪʠ ʟʚʘʨʥʠʭ ʰʚʽʚ, ʢʦʨʦʟʽʡʥʝ ʧʦʰʢʦʜʞʝʥʥʷ, ʨʫʡʥʫʚʘʥʥʷ 
ʫʱʽʣʴʥʝʥʴ, ʚʪʦʤʫ ʤʘʪʝʨʽʘʣʫ, ʘʙʦ ʛʽʜʨʘʚʣʽʯʥʠʡ ʫʜʘʨ. ʅʘʚʽʪʴ ʥʝʟʥʘʯʥʽ ʚʠ-
ʪʦʢʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʚʪʨʘʪ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ, ʟʥʠʞʝʥʥʷ ʪʠʩʢʫ, ʧʦʨʫʰʝʥʥʷ ʩʪʘ-
ʙʽʣʴʥʦʩʪʽ ʧʦʜʘʯʽ ʪʘ ʜʦʜʘʪʢʦʚʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʚʠʪʨʘʪ. 

ɸʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʚ ʩʝʨʝʜʥʴʦʤʫ ʧʦ ʋʢʨʘʾʥʽ ʚʠʪʦʢʠ ʽ ʥʝʚʨʘʭʦʚʘʥʽ 
ʚʪʨʘʪʠ ʚʦʜʠ ʟʘ ʨʽʢ ʩʢʣʘʜʘʶʪʴ 15ï30 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ. 

ɺʠʥʠʢʥʝʥʥʷ ʚʠʪʦʢʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ: 
¶ ʟʤʝʥʰʝʥʥʷ ʪʠʩʢʫ ʫ ʪʨʫʙʦʧʨʦʚʦʜʽ; 
¶ ʟʤʽʥʠ ʥʘʧʨʷʤʢʫ ʨʫʭʫ ʨʽʜʠʥʠ ʧʦʙʣʠʟʫ ʧʦʰʢʦʜʞʝʥʥʷ; 
¶ ʟʥʠʞʝʥʥʷ ʂʂɼ ʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʫ; 
¶ ʤʦʞʣʠʚʦʛʦ ʚʠʥʠʢʥʝʥʥʷ ʢʘʚʽʪʘʮʽʾ ʫ ʟʦʥʽ ʜʝʬʝʢʪʫ; 
¶ ʛʽʜʨʦʫʜʘʨʽʚ ʯʝʨʝʟ ʧʝʨʽʦʜʠʯʥʝ ʟʘʧʦʚʥʝʥʥʷ ʡ ʩʧʦʨʦʞʥʝʥʥʷ ʧʦʨʦ-

ʞʥʠʥ. 



 

ɺʽʜʩʪʘʥʴ ʚʽʜ ʢʦʥʪʨʦʣʴʥʦʾ ʪʦʯʢʠ ʪʨʫʙʦʧʨʦʚʽʜʥʦʾ ʤʝʨʝʞʽ ʜʦ ʤʽʩʮʷ ʚʠ-
ʪʦʢʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘʣʝʞʥʽʩʪʶ: 

ὼ
ὸὧ

ς
 

 
ʜʝ t ï ʯʘʩ ʧʨʦʭʦʜʞʝʥʥʷ ʭʚʠʣʽ ʪʠʩʢʫ ʚʽʜ ʢʦʥʪʨʦʣʴʥʦʾ ʪʦʯʢʠ ʚʠʤʽʨʫ ʜʦ 

ʚʠʪʦʢʫ ʽ ʥʘʟʘʜ; c ï ʰʚʠʜʢʽʩʪʴ ʟʚʫʢʫ ʚ ʨʽʜʠʥʽ. 
ɼʣʷ ʩʚʦʻʯʘʩʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʚʠʪʦʢʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ: 

- ʘʢʫʩʪʠʯʥʽ ʤʝʪʦʜʠ (ʟʘ ʨʽʟʥʠʮʝʶ ʯʘʩʫ ʧʨʠʭʦʜʫ ʭʚʠʣʴ ʪʠʩʢʫ); 

- ʚʠʤʽʨʶʚʘʥʥʷ ʙʘʣʘʥʩʫ ʚʠʪʨʘʪʠ ʥʘ ʚʭʦʜʽ ʡ ʚʠʭʦʜʽ ʩʠʩʪʝʤʠ; 

- ʚʠʩʦʢʦʯʘʩʪʦʪʥʽ ʩʝʥʩʦʨʠ ʪʠʩʢʫ ʪʘ ʚʽʙʨʘʮʽʡ; 

- ʪʝʨʤʦʛʨʘʬʽʯʥʠʡ ʢʦʥʪʨʦʣʴ (ʪʝʧʣʦʚʽʟʦʨʠ); 

- ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ SCADA ʜʣʷ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʤʦʥʽʪʦʨʠ-
ʥʛʫ. 

ɿʤʝʥʰʝʥʥʷ ʧʦʜʘʯʽ ʥʘ υ ρπϷ ʚʥʘʩʣʽʜʦʢ ʥʘʚʽʪʴ ʥʝʟʥʘʯʥʠʭ ʚʠʪʦʢʽʚ 
ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʨʦʩʪʘʥʥʷ ʧʠʪʦʤʠʭ ʝʥʝʨʛʦʟʘʪʨʘʪ ʥʘ 15ï20%, ʱʦ ʧʽʜʢ-
ʨʝʩʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʩʪʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʤʝʨʝʞʽ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʪʘ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʪʨʫʙʦʧʨʦʚʽʜʥʠʭ ʩʠ-
ʩʪʝʤ ʥʝʦʙʭʽʜʥʦ: 

- ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʨʦʟʽʡʥʦʩʪʽʡʢʽ ʤʘʪʝʨʽʘʣʠ ʪʘ ʟʘʭʠʩʥʽ ʧʦʢʨʠʪʪʷ; 

- ʧʝʨʝʜʙʘʯʘʪʠ ʢʦʤʧʝʥʩʘʪʦʨʠ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʜʝʬʦʨʤʘʮʽʡ; 

- ʨʝʛʫʣʷʨʥʦ ʚʠʢʦʥʫʚʘʪʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʱʽʣʴʥʽʩʪʴ; 

- ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʜʽʘʛʥʦʩʪʠʢʠ ʚʠʪʦʢʽʚ 
(ɸʉɼɺ). 

ɼʘʥʽ ʧʦʣʦʞʝʥʥʷ ʻ ʧʨʠʥʮʠʧʦʚʦ ʚʘʞʣʠʚʠʤʠ ʧʨʠ ʧʦʙʫʜʦʚʽ ʩʠʩʪʝʤʠ ʽʜʝ-
ʥʪʠʬʽʢʘʮʽʾ ʘʚʘʨʽʡʥʠʭ ʨʝʞʠʤʽʚ ʫ ʥʘʩʦʩʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʨʦʟ-
ʚʠʪʢʫ ʥʝʰʪʘʪʥʠʭ ʩʠʪʫʘʮʽʡ ʽ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʨʦʙʦʪʠ ʝʣʝʢʪʨʦʛʽʜʨʘʚ-
ʣʽʯʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ. 

 
ɺʠʩʥʦʚʢʠ. 
1. ʅʘʩʦʩʥʽ ʫʩʪʘʥʦʚʢʠ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʪʠʧʽʚ ʝʥʝʨʛʝʪʠʯ-

ʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʚʽʜ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʷʢʠʭ ʟʘʣʝʞʠʪʴ 
ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʛʽʨʥʠʯʦ-ʤʝʪʘʣʫʨʛʽʡ-
ʥʦʤʫ ʢʦʤʧʣʝʢʩʽ. 

2. ʆʩʥʦʚʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʨʦʙʦʪʫ ʥʘʩʦʩʽʚ, ʻ ʧʦ-
ʜʘʯʘ (Q), ʥʘʧʽʨ (H), ʧʦʪʫʞʥʽʩʪʴ (N) ʪʘ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ (ɖ). ɰʭ ʩʧʽʚʚʽʜ-
ʥʦʰʝʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʱʦ ʜʦ-
ʟʚʦʣʷʶʪʴ ʦʮʽʥʠʪʠ ʨʦʙʦʯʫ ʟʦʥʫ ʥʘʡʚʠʱʦʾ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. 

3. ɺʠʙʽʨ ʝʣʝʢʪʨʦʧʨʠʚʦʜʘ ʜʣʷ ʥʘʩʦʩʥʦʾ ʫʩʪʘʥʦʚʢʠ ʧʦʚʠʥʝʥ ˇʨʫʥʪʫ-
ʚʘʪʠʩʷ ʥʘ ʧʫʩʢʦʚʠʭ ʽ ʜʠʥʘʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʘʛʨʝʛʘʪʫ, ʘ ʪʘʢʦʞ ʥʘ ʫʤʦ-
ʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʅʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʠʤʠ ʻ ʘʩʠʥʭʨʦʥʥʽ ʜʚʠʛʫʥʠ ʟ ʢʦʨʦʪʢʦʟʘ-
ʤʢʥʝʥʠʤ ʨʦʪʦʨʦʤ, ʘ ʜʣʷ ʧʦʪʫʞʥʠʭ ʩʠʩʪʝʤ ð ʩʠʥʭʨʦʥʥʽ ʤʘʰʠʥʠ ʽʟ ʩʫʯʘʩ-
ʥʠʤʠ ʪʠʨʠʩʪʦʨʥʠʤʠ ʟʙʫʜʞʫʚʘʯʘʤʠ. 



 

4. ʉʪʽʡʢʘ ʨʦʙʦʪʘ ʥʘʩʦʩʥʦʾ ʩʪʘʥʮʽʾ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʫʟʛʦʜʞʝʥʥʷʤ ʭʘ-
ʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʩʦʩʘ ʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʤʝʨʝʞʽ. ʅʝʧʨʘʚʠʣʴʥʝ ʧʦʻʜʥʘʥʥʷ 
ʮʠʭ ʧʘʨʘʤʝʪʨʽʚ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʤʧʘʞʫ, ʢʘʚʠʪʘʮʽʾ ʘʙʦ ʛʽʜʨʘʚʣʽʯʥʠʭ 
ʫʜʘʨʽʚ, ʱʦ ʟʥʘʯʥʦ ʩʢʦʨʦʯʫʶʪʴ ʨʝʩʫʨʩ ʦʙʣʘʜʥʘʥʥʷ. 

5. ʅʘʡʝʬʝʢʪʠʚʥʽʰʠʤ ʩʧʦʩʦʙʦʤ ʨʝʛʫʣʶʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʻ 
ʟʤʽʥʘ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ 
ʯʘʩʪʦʪʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʣʘʚʥʦ ʟʤʽʥʶʚʘʪʠ ʧʦʜʘʯʫ ʙʝʟ ʟʥʘʯʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ 
ʚʪʨʘʪ. ɼʨʦʩʝʣʴʥʽ ʤʝʪʦʜʠ ʘʙʦ ʟʤʽʥʘ ʢʽʣʴʢʦʩʪʽ ʥʘʩʦʩʽʚ ʤʘʶʪʴ ʚʠʱʽ ʚʪʨʘʪʠ 
ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʟʥʠʞʫʶʪʴ ʟʘʛʘʣʴʥʠʡ ʂʂɼ ʩʠʩʪʝʤʠ. 

6. ʉʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʥʘʩʦʩʥʠʭ ʩʠʩʪʝʤ ʧʦʚôʷʟʘʥʽ ʟ ʚʠʢʦʨʠ-
ʩʪʘʥʥʷʤ ʘʢʪʠʚʥʠʭ ʨʝʛʫʣʷʪʦʨʽʚ ʧʘʨʘʤʝʪʨʽʚ, ʝʥʝʨʛʦʨʝʢʫʧʝʨʘʮʽʡʥʠʭ ʧʨʠ-
ʩʪʨʦʾʚ, ʮʠʬʨʦʚʠʭ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ (SCADA) ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʜʽʘʛʥʦʩ-
ʪʠʢʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʘʜʘʧʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʨʝʞʠʤʘʤʠ ʡ ʤʦʥʽʪʦʨʠʥʛ ʪʝ-
ʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʦʙʣʘʜʥʘʥʥʷ. 

7. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʥʘʩʦʩʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʥʝʦʙʭʽʜʥʦ ʚʨʘ-
ʭʦʚʫʚʘʪʠ ʥʝʩʪʘʮʽʦʥʘʨʥʽ ʨʝʞʠʤʠ ʨʦʙʦʪʠ ð ʧʫʩʢ, ʟʫʧʠʥʢʫ, ʘʚʘʨʽʡʥʝ ʚʠʤʢ-
ʥʝʥʥʷ, ʟʤʽʥʫ ʪʠʩʢʫ ʪʘ ʚʠʪʨʘʪʠ. ɰʭ ʤʦʜʝʣʶʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʧʝʨʝʜʙʘʯʠʪʠ ʢʨʠ-
ʪʠʯʥʽ ʩʪʘʥʠ ʡ ʟʘʧʦʙʽʛʪʠ ʚʠʥʠʢʥʝʥʥʶ ʘʚʘʨʽʡ. 

8. ɼʦʪʨʠʤʘʥʥʷ ʫʤʦʚ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ, ʩʚʦʻʯʘʩʥʝ ʚʠʷʚ-
ʣʝʥʥʷ ʚʠʪʦʢʽʚ, ʘ ʪʘʢʦʞ ʙʦʨʦʪʴʙʘ ʟ ʪʫʨʙʫʣʝʥʪʥʽʩʪʶ ʪʘ ʢʘʚʽʪʘʮʽʻʶ ʻ ʥʝʦʙʭʽʜ-
ʥʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʡ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘ-
ʩʦʩʥʠʭ ʫʩʪʘʥʦʚʦʢ. 

 
ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ ʜʦ ʪʝʤʠ 6. 
1. ʗʢʝ ʦʩʥʦʚʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʥʘʩʦʩʥʠʭ ʫʩʪʘʥʦʚʦʢ ʫ ʧʨʦʤʠʩʣʦʚʠʭ 

ʩʠʩʪʝʤʘʭ? 
2. ɿʘ ʷʢʠʤʠ ʦʟʥʘʢʘʤʠ ʢʣʘʩʠʬʽʢʫʶʪʴ ʥʘʩʦʩʠ? 
3. ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʧʨʠʥʮʠʧ ʜʽʾ ʚʽʜʮʝʥʪʨʦʚʦʛʦ ʥʘʩʦʩʘ? 
4. ʑʦ ʚʠʟʥʘʯʘʻ ʦʙʣʘʩʪʴ ʨʘʮʽʦʥʘʣʴʥʦʾ ʨʦʙʦʪʠ ʥʘʩʦʩʘ? 
5. ʗʢ ʬʦʨʤʫʻʪʴʩʷ ʩʫʤʘʨʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʠ ʧʘʨʘʣʝʣʴʥʦʤʫ ʪʘ 

ʧʦʩʣʽʜʦʚʥʦʤʫ ʟôʻʜʥʘʥʥʽ ʥʘʩʦʩʽʚ? 
6. ʗʢʽ ʦʩʥʦʚʥʽ ʚʠʤʦʛʠ ʚʠʩʫʚʘʶʪʴʩʷ ʜʦ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʥʘʩʦʩʥʦʛʦ 

ʘʛʨʝʛʘʪʫ? 
7. ʂʦʣʠ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʠʥʭʨʦʥʥʽ ʝʣʝʢʪʨʦʜʚʠʛʫʥʠ ʜʣʷ 

ʧʨʠʚʦʜʫ ʥʘʩʦʩʽʚ? 
8. ʗʢ ʚʠʟʥʘʯʘʻʪʴʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʨʫʙʦʧʨʦʚʽʜʥʦʾ ʤʝʨʝʞʽ? 
9. ʗʢʽ ʦʩʥʦʚʥʽ ʩʢʣʘʜʦʚʽ ʚʪʨʘʪ ʥʘʧʦʨʫ ʚ ʪʨʫʙʦʧʨʦʚʦʜʽ? 
10. ʋ ʯʦʤʫ ʩʫʪʴ ʜʨʦʩʝʣʴʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʧʦʜʘʯʽ ʥʘʩʦʩʘ? 
11. ʏʦʤʫ ʨʝʛʫʣʶʚʘʥʥʷ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʻ ʝʥʝʨʛʝʪʠʯʥʦ ʥʘʡʝʬʝʢ-

ʪʠʚʥʽʰʠʤ ʤʝʪʦʜʦʤ? 
12. ʑʦ ʪʘʢʝ ʧʝʨʝʭʽʜʥʽ ʧʨʦʮʝʩʠ ʚ ʥʘʩʦʩʥʠʭ ʩʠʩʪʝʤʘʭ ʽ ʢʦʣʠ ʚʦʥʠ ʚʠ-

ʥʠʢʘʶʪʴ? 
13. ʗʢʽ ʥʘʩʣʽʜʢʠ ʤʘʻ ʘʚʘʨʽʡʥʝ ʚʠʤʢʥʝʥʥʷ ʝʥʝʨʛʦʞʠʚʣʝʥʥʷ ʥʘʩʦʩʘ? 
14. ɿʘ ʷʢʠʭ ʫʤʦʚ ʚʠʥʠʢʘʻ ʢʘʚʽʪʘʮʽʷ ʽ ʯʠʤ ʚʦʥʘ ʥʝʙʝʟʧʝʯʥʘ? 
15. ʑʦ ʥʘʟʠʚʘʶʪʴ ʧʦʤʧʘʞʝʤ ʥʘʩʦʩʘ? 



 

16. ʗʢʘ ʬʽʟʠʯʥʘ ʧʨʠʨʦʜʘ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʫʜʘʨʫ? 
17. ʗʢ ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʠʩʣʦ ʈʝʡʥʦʣʴʜʩʘ ʽ ʱʦ ʚʦʥʦ ʭʘʨʘʢʪʝʨʠʟʫʻ? 
18. ʗʢ ʚʠʷʚʣʷʶʪʴ ʤʽʩʮʝ ʚʠʪʦʢʫ ʚ ʪʨʫʙʦʧʨʦʚʦʜʽ? 
19. ʗʢʽ ʤʝʪʦʜʠ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʩʦʩʥʠʭ ʩʪʘʥʮʽʡ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʴʦʛʦʜʥʽ? 
20. ʗʢʽ ʩʫʯʘʩʥʽ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʢʦʨʠʩʪʦ-

ʚʫʶʪʴ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʥʘʩʦʩʥʠʭ ʢʦʤʧʣʝʢʩʽʚ? 
 
ɺʠʢʦʨʠʩʪʘʥʘ ʣʽʪʝʨʘʪʫʨʘ. 
1. ʂʦʨʝʥʴʢʦʚʘ ʊ. ɺ., ʉʝʨʜʶʢ ʆ. ʆ., ʂʦʚʘʣʴʯʫʢ ɺ. ɻ., ʉʝʨʛʽʻʥʢʦ ʉ.ɸ. 

ɽʥʝʨʛʦʟʙʝʨʽʛʘʶʯʽ ʨʝʞʠʤʠ ʨʦʙʦʪʠ ʥʘʩʦʩʥʠʭ ʽ ʚʝʥʪʠʣʷʪʦʨʥʠʭ ʫʩʪʘʥʦʚʦʢ ʟ 
ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤ ʝʣʝʢʪʨʦʧʨʠʚʦʜʦʤ : ʥʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ, 2-ʛʝ ʚʠʜʘʥʥʷ, 
ʧʝʨʝʨʦʙʣʝʥʝ ʽ ʜʦʧʦʚʥʝʥʝ. ʂʨʝʤʝʥʯʫʢ : ʂʨʝʤʝʥʯʫʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽ-
ʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʄʠʭʘʡʣʘ ʆʩʪʨʦʛʨʘʜʩʴʢʦʛʦ, 2023. 194 ʩ. 

2. ʂʦʨʝʥʴʢʦʚʘ ʊ. ɺ., ʉʝʨʜʶʢ ʆ. ʆ., ʂʦʚʘʣʴʯʫʢ ɺ. ɻ. ʈʝʞʠʤʠ ʨʦʙʦʪʠ 
ʥʘʩʦʩʥʠʭ ʪʘ ʚʝʥʪʠʣʷʪʦʨʥʠʭ ʫʩʪʘʥʦʚʦʢ ʽʟ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤ ʝʣʝʢʪʨʦʧʨʠʚʦ-
ʜʦʤ : ʥʘʚʯ. ʧʦʩʽʙʥʠʢ. ʂʨʝʤʝʥʯʫʢ : ʇʇ ʑʝʨʙʘʪʠʭ ʆ. ɺ., 2013. 200 ʩ. 

3. ʐʝʚʯʫʢ ʉ. ʇ., ʇʦʧʦʚʠʯ ʆ. ʄ., ʉʚʽʪʣʠʮʴʢʠʡ ɺ. ʄ. ʅʘʩʦʩʥʽ, ʚʝʥʪʠʣʷ-
ʪʦʨʥʽ ʪʘ ʧʥʝʚʤʘʪʠʯʥʽ ʫʩʪʘʥʦʚʢʠ. ʂʠʾʚ : ʅʊʋʋ çʂʇɯè, 2010. 308 ʩ.  

4. ɼʉʊʋ 4132ï2002. ʅʘʩʦʩʠ ʚʽʜʮʝʥʪʨʦʚʽ ʟʘʛʘʣʴʥʦʧʨʦʤʠʩʣʦʚʦʛʦ ʟʘ-
ʩʪʦʩʫʚʘʥʥʷ. ɺʠʤʦʛʠ ʜʦ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʚʠʛʦʪʦʚʣʷʥʥʷ, ʧʦʩʪʘʯʘʥʥʷ, ʤʦʥʪʘ-
ʞʫʚʘʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʫʚʘʥʥʷ. ɿʚʽʜ ʧʨʘʚʠʣ. ʂʠʾʚ : ɼʝʨʞʩʧʦʞʠʚʩʪʘʥʜʘʨʪ ʋʢ-
ʨʘʾʥʠ, 2002. 30 ʩ.  

5. ʅʘʩʦʩʥʽ ʪʘ ʧʦʚʽʪʨʦʜʫʚʥʽ ʩʪʘʥʮʽʾ : ʥʘʚʯ. ʧʦʩʽʙʥʠʢ / ʊ. ʆ. ʐʝʚʯʝʥʢʦ, 
ʖ. ɺ. ʗʨʦʰʝʥʢʦ, ʄ. ʄ. ʗʢʦʚʝʥʢʦ, ɺ. ʄ. ɹʻʣʷʻʚʘ; ʍʘʨʢ. ʥʘʮ. ʫʥ-ʪ ʤʽʩʴʢ. ʛʦʩʧ-
ʚʘ ʽʤ. ʆ. ʄ. ɹʝʢʝʪʦʚʘ. ʍʘʨʢʽʚ: ʍʅʋʄɻ, 2014. 195 ʩ.  

6. ɻʨʘʙʢʦ ɺ. ɺ., ʄʦʰʥʦʨʽʟ ʄ. ʄ. ʄʝʪʦʜ ʪʘ ʟʘʩʦʙʠ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʙʦʪʠ 
ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ ʥʘʩʦʩʥʦʾ ʩʪʘʥʮʽʾ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ : ʤʦʥʦʛʨʘʬʽʷ. ɺʽʥʥʠʮʷ : 
ɺʅʊʋ, 2011. 138 ʩ.  

 
 
 



 

ʊɽʄɸ 7. ɯʅɾʀʅɯʈʀʅɻ ɺɽʅʊʀʃʗʊʆʈʅʀʍ ʉʀʉʊɽʄ. 
ʊʠʧʠ ʧʨʦʤʠʩʣʦʚʠʭ ʚʝʥʪʠʣʷʪʦʨʽʚ ʪʘ ʾʭ ʧʨʠʟʥʘʯʝʥʥʷ. ɽʣʝʢʪʨʦʤʝʭʘʥʽ-

ʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʫʩʪʘʥʦʚʦʢ. ʉʠʩʪʝʤʠ ʨʝʛʫʣʶʚʘʥʥʷ ʧʨʦʜʫ-
ʢʪʠʚʥʦʩʪʽ ʚʝʥʪʠʣʷʪʦʨʽʚ. ɺʧʣʠʚ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʥʘ ʚʠʙʽʨ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ. 
ɿʘʭʠʩʪ ʽ ʜʽʘʛʥʦʩʪʠʢʘ ʥʝʩʧʨʘʚʥʦʩʪʝʡ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʚ ʛʽʨʥʠʯʠʭ ʧʽʜʧʨʠʻʤʩʪ-
ʚʘʭ. 

 
ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʚʝʥʪʠʣʷʪʦʨʥʽ ʩʠʩʪʝʤʠ ʪʘ ʾʭ ʨʦʣʴ ʫ ʧʨʦʤʠʩʣʦ-

ʚʠʭ ʧʨʦʮʝʩʘʭ. 
ɺʝʥʪʠʣʷʮʽʡʥʽ ʩʠʩʪʝʤʠ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʽʥʬʨʘ-

ʩʪʨʫʢʪʫʨʠ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʥʝʦʙʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ 
ʤʽʢʨʦʢʣʽʤʘʪʫ, ʛʘʟʦʦʙʤʽʥʫ ʪʘ ʙʝʟʧʝʢʠ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʋ ʛʽʨʥʠʯʠʭ 
ʽ ʤʝʪʘʣʫʨʛʽʡʥʠʭ ʢʦʤʧʣʝʢʩʘʭ ʚʦʥʠ ʚʽʜʽʛʨʘʶʪʴ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʫ ʨʦʣʴ, ʦʩʢʽ-
ʣʴʢʠ ʧʽʜʪʨʠʤʫʶʪʴ ʥʦʨʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʨʦʙʦʪʠ ʦʙʣʘʜʥʘʥʥʷ ʡ ʧʝʨʩʦʥʘʣʫ, 
ʚʽʜʚʦʜʷʪʴ ʧʠʣ, ʛʘʟʠ, ʪʝʧʣʦʪʫ ʪʘ ʧʨʦʜʫʢʪʠ ʟʛʦʨʷʥʥʷ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʶʶʪʴ ʥʝ-
ʦʙʭʽʜʥʠʡ ʪʠʩʢ ʜʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦʚʽʪʨʷʥʠʭ ʤʘʩ ʧʦ ʚʠʨʦʙʢʘʭ, ʰʘʭʪʘʭ ʽ ʮʝ-
ʭʘʭ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʩʠʩʪʝʤ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʦʤʧʣʝʢʩʦʤ ʚʟʘʻ-
ʤʦʧʦʚôʷʟʘʥʠʭ ʬʘʢʪʦʨʽʚ: ʢʦʥʩʪʨʫʢʮʽʻʶ ʚʝʥʪʠʣʷʪʦʨʘ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 
ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ, ʩʠʩʪʝʤʦʶ ʢʝʨʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʫʤʦʚʘʤʠ ʝʢʩʧʣʫʘʪʘʮʽʾ. ɰʭʥʽʡ 
ʽʥʞʠʥʽʨʠʥʛ ʧʝʨʝʜʙʘʯʘʻ ʥʝ ʣʠʰʝ ʚʠʙʽʨ ʪʠʧʫ ʚʝʥʪʠʣʷʪʦʨʘ, ʘ ʡ ʨʦʟʨʘʭʫʥʦʢ 
ʧʦʚʽʪʨʦʧʨʦʚʦʜʽʚ, ʚʠʟʥʘʯʝʥʥʷ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ, ʧʦʙʫʜʦʚʫ ʩʠʩʪʝʤ ʨʝʛʫ-
ʣʶʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʘʥʘʣʽʟ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʨʦʙʦʪʠ 
ʚ ʫʤʦʚʘʭ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

 
ʌʫʥʢʮʽʾ ʪʘ ʟʘʚʜʘʥʥʷ ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʩʠʩʪʝʤ 
ʆʩʥʦʚʥʠʤʠ ʬʫʥʢʮʽʷʤʠ ʧʨʦʤʠʩʣʦʚʦʾ ʚʝʥʪʠʣʷʮʽʾ ʻ: 
¶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʧʦʚʽʪʨʦʦʙʤʽʥʫ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʥʦʨ-

ʤʘʪʠʚʥʦʛʦ ʩʢʣʘʜʫ ʧʦʚʽʪʨʷ; 
¶ ʚʠʜʘʣʝʥʥʷ ʧʠʣʫ, ʰʢʽʜʣʠʚʠʭ ʛʘʟʽʚ, ʘʝʨʦʟʦʣʽʚ ʪʘ ʪʝʧʣʦʚʠʜʽʣʝʥʴ; 
¶ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʡ ʚʦʣʦʛʦʩʪʽ; 
¶ ʟʘʧʦʙʽʛʘʥʥʷ ʫʪʚʦʨʝʥʥʶ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʠʭ ʘʙʦ ʪʦʢʩʠʯʥʠʭ ʩʫʤʽ-

ʰʝʡ; 
¶ ʩʪʚʦʨʝʥʥʷ ʢʦʤʬʦʨʪʥʠʭ ʫʤʦʚ ʧʨʘʮʽ ʪʘ ʙʝʟʧʝʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 
ɼʣʷ ʛʽʨʥʠʯʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʚʝʥʪʠʣʷʮʽʷ ʤʘʻ ʪʘʢʦʞ ʟʘʭʠʩʥʫ ʬʫʥʢʮʽʶ, 

ʦʩʢʽʣʴʢʠ ʚʽʜ ʾʾ ʙʝʟʧʝʨʝʨʚʥʦʾ ʨʦʙʦʪʠ ʟʘʣʝʞʠʪʴ ʞʠʪʪʷ ʣʶʜʝʡ ʽ ʙʝʟʧʝʢʘ ʚʩʴʦʛʦ 
ʚʠʨʦʙʥʠʮʪʚʘ. ɻʦʣʦʚʥʽ ʚʝʥʪʠʣʷʮʽʡʥʽ ʫʩʪʘʥʦʚʢʠ ʰʘʭʪ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 
ʟʘʜʘʥʫ ʢʽʣʴʢʽʩʪʴ ʩʚʽʞʦʛʦ ʧʦʚʽʪʨʷ ʥʘ ʚʩʽʭ ʛʦʨʠʟʦʥʪʘʭ, ʩʚʦʻʯʘʩʥʦ ʚʽʜʚʦʜʠʪʠ 
ʤʝʪʘʥ, ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ ʽ ʧʨʦʜʫʢʪʠ ʚʠʙʫʭʽʚ, ʧʽʜʪʨʠʤʫʶʯʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʰʢʽ-
ʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʫ ʤʝʞʘʭ ʜʦʧʫʩʪʠʤʠʭ ʥʦʨʤ. 

 
ʆʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ ʚʝʥʪʠʣʷʪʦʨʥʦʾ ʩʠʩʪʝʤʠ 
ʊʠʧʦʚʘ ʩʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʽʾ (ʨʠʩ.7.1) ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʤʦʞʝ ʩʢʣʘʜʘʪʠʩʷ ʟ ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ: 



 

1. ɺʝʥʪʠʣʷʪʦʨ ï ʦʩʥʦʚʥʠʡ ʘʛʨʝʛʘʪ, ʷʢʠʡ ʩʪʚʦʨʶʻ ʨʽʟʥʠʮʶ ʪʠʩʢʽʚ ʽ 
ʧʝʨʝʤʽʱʫʻ ʧʦʚʽʪʨʷ. 

2. ʇʦʚʽʪʨʦʧʨʦʚʦʜʠ ï ʢʘʥʘʣʠ ʜʣʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʧʦʚʽʪʨʷʥʠʭ ʧʦ-
ʪʦʢʽʚ ʜʦ ʨʦʙʦʯʠʭ ʟʦʥ. 

3. ɿʘʩʣʽʥʢʠ, ʢʣʘʧʘʥʠ, ʜʠʬʫʟʦʨʠ ï ʨʝʛʫʣʶʚʘʣʴʥʽ ʝʣʝʤʝʥʪʠ, ʱʦ ʜʦ-
ʟʚʦʣʷʶʪʴ ʟʤʽʥʶʚʘʪʠ ʚʠʪʨʘʪʫ ʧʦʚʽʪʨʷ. 

4. ʌʽʣʴʪʨʠ ʪʘ ʧʠʣʦʚʣʦʚʣʶʚʘʯʽ ï ʜʣʷ ʦʯʠʱʝʥʥʷ ʧʦʚʽʪʨʷ. 
5. ɼʚʠʛʫʥ ʽ ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ï ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʘ ʯʘʩʪʠʥʘ, ʷʢʘ 

ʚʠʟʥʘʯʘʻ ʜʠʥʘʤʽʢʫ, ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʪʘ ʝʥʝʨʛʝʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʩʠʩʪʝʤʠ. 

6. ʉʠʩʪʝʤʠ ʟʘʭʠʩʪʫ ʪʘ ʜʽʘʛʥʦʩʪʠʢʠ ï ʢʦʥʪʨʦʣʶʶʪʴ ʪʝʤʧʝʨʘʪʫʨʫ, 
ʚʽʙʨʘʮʽʾ, ʥʘʚʘʥʪʘʞʝʥʥʷ ʡ ʽʥʰʽ ʧʘʨʘʤʝʪʨʠ. 

 

 
1 -ʧʨʠʧʣʠʚʥʠʡ ʚʝʥʪʠʣʷʪʦʨ; 2 -ʚʠʪʷʞʥʠʡ ʚʝʥʪʠʣʷʪʦʨ; 3 - ʧʦʚʽʪʨʷʥʠʡ ʢʣʘ-
ʧʘʥ; 4 - ʬʽʣʴʪʨ ʞʦʨʩʪʢʦʾ ʦʯʠʩʪʢʠ;5 - ʢʘʣʦʨʠʬʝʨ; 6 - ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ; 7 

-h ʫʤʦʛʣʫʰʥʠʢ. 
ʈʠʩʫʥʦʢ 7.1 ï ʇʨʠʢʣʘʜ ʩʭʝʤʠ ʚʝʥʪʠʣʷʮʽʡʥʦʾ ʫʩʪʘʥʦʚʢʠ ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʽʜ-

ʧʨʠʻʤʩʪʚʘ ʟ ʤʦʞʣʠʚʽʩʪʶ ʨʝʢʫʧʝʨʘʮʽʾ ʪʝʧʣʘ.  
 
ʌʽʟʠʯʥʽ ʦʩʥʦʚʠ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦʚʽʪʨʷ ʚʝʥʪʠʣʷʪʦʨʦʤ 
ʇʨʠʥʮʠʧ ʜʽʾ ʚʝʥʪʠʣʷʪʦʨʘ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʝʨʝʪʚʦʨʝʥʥʽ ʤʝʭʘʥʽʯʥʦʾ 

ʝʥʝʨʛʽʾ ʦʙʝʨʪʘʥʥʷ ʨʦʙʦʯʦʛʦ ʢʦʣʝʩʘ ʚ ʝʥʝʨʛʽʶ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ. ʇʨʠ ʦʙʝʨ-
ʪʘʥʥʽ ʣʦʧʘʪʝʡ ʩʪʚʦʨʶʻʪʴʩʷ ʚʽʜʮʝʥʪʨʦʚʘ ʩʠʣʘ, ʱʦ ʟʤʫʰʫʻ ʧʦʚʽʪʨʷ ʧʝʨʝʤʽ-
ʱʫʚʘʪʠʩʷ ʚʽʜ ʮʝʥʪʨʘ ʢʦʣʝʩʘ ʜʦ ʧʝʨʠʬʝʨʽʾ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʥʘ ʚʭʦʜʽ ʚʝʥʪʠʣʷ-
ʪʦʨʘ ʫʪʚʦʨʶʻʪʴʩʷ ʟʦʥʘ ʨʦʟʨʽʜʞʝʥʥʷ, ʘ ʥʘ ʚʠʭʦʜʽ ï ʟʦʥʘ ʧʽʜʚʠʱʝʥʦʛʦ ʪʠʩʢʫ. 

ɿʘʛʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ, ʩʧʦʞʠʚʘʥʘ ʚʝʥʪʠʣʷʪʦʨʦʤ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʚ-
ʥʷʥʥʷʤ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʙʘʣʘʥʩʫ: 

 

ὔ
ὗẗɝὴ

ʂ
 

ʜʝ  ὔ ï ʩʧʦʞʠʚʘʥʘ ʧʦʪʫʞʥʽʩʪʴ ʚʝʥʪʠʣʷʪʦʨʘ, ɺʪ; 
ὗ ï ʚʠʪʨʘʪʘ ʧʦʚʽʪʨʷ, ʤį/ʩ; 
ɝὴ  ï ʧʦʚʥʠʡ ʪʠʩʢ, ʩʪʚʦʨʶʚʘʥʠʡ ʚʝʥʪʠʣʷʪʦʨʦʤ, ʇʘ; 



 

ʂ ï ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ ʚʝʥʪʠʣʷʪʦʨʘ. 
 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʝʥʪʠʣʷʪʦʨʽʚ 
ɼʣʷ ʦʧʠʩʫ ʨʦʙʦʪʠ ʚʝʥʪʠʣʷʪʦʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʾʭʥʽ ʘʝʨʦʜʠʥʘʤʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʱʦ ʧʦʢʘʟʫʶʪʴ ʟʘʣʝʞʥʦʩʪʽ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʽʜ ʚʠ-
ʪʨʘʪʠ ʧʦʚʽʪʨʷ: 

¶ ʟʘʣʝʞʥʽʩʪʴ ʧʦʚʥʦʛʦ ʪʠʩʢʫ ( ɝὴ Ὢὗ ); 
¶ ʟʘʣʝʞʥʽʩʪʴ ʩʧʦʞʠʚʘʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ( ὔ Ὢὗ  ); 
¶ ʟʘʣʝʞʥʽʩʪʴ ʂʂɼ ( ʂ Ὢὗ  ). 
ɸʝʨʦʜʠʥʘʤʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʝʥʪʠʣʷʪʦʨʘ ʧʦʚʠʥʥʽ ʙʫʜʫʚʘʪʠʩʷ ʟʘ 

ʜʘʥʠʤʠ ʘʝʨʦʜʠʥʘʤʽʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ. 
ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʝʥʪʠʣʷʪʦʨʘ (ʨʠʩ. 7.2)- ʮʝ ʛʨʘ-

ʬʽʯʥʘ ʟʘʣʝʞʥʽʩʪʴ ʧʦʚʥʦʛʦ ʪʠʩʢʫ ʈʫ, ʧʦʪʫʞʥʦʩʪʽ ʥʘ ʚʘʣʫ N ʽ ʂʂɼ // ʚʽʜ ʧʦʜʘʯʽ 
Q ʧʨʠ ʧʦʩʪʽʡʥʽʡ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʨʦʙʦʯʦʛʦ ʢʦʣʝʩʘ (ʈʂ), ʟ ʧʝʚʥʠʤ ʜʽʘ-
ʤʝʪʨʦʤ ʈʂ ʽ ʚʽʜʦʤʦʶ ʱʽʣʴʥʽʩʪʶ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʽ ʘʝʨʦʜʠ-
ʥʘʤʽʯʥʦʾ ʩʭʝʤʦʶ, ʪ. ʝ. 

ʊʠʧʦʚʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʝʥʪʠʣʷʪʦʨʘ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ.7.2.  
 

 
ʈʠʩʫʥʦʢ 7.2 ï ɸʝʨʦʜʠʥʘʤʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʝʥʪʠʣʷʪʦʨʘ. 
 
ʂʦʝʬʽʮʽʻʥʪ ʧʦʜʽʙʥʦʩʪʽ ʜʣʷ ʚʝʥʪʠʣʷʪʦʨʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤʠ: 
 

╠

╠

▪

▪
ȟ          

╗

╗

▪

▪
ȟ

╝

╝

▪

▪
 



 

ʜʝ( ὗ ) ï ʚʠʪʨʘʪʘ ʧʦʚʽʪʨʷ, ʤį/ʩ; 
( Ὄ ) ï ʥʘʧʽʨ (ʧʦʚʥʠʡ ʪʠʩʢ), ʇʘ; 
( ὔ ) ï ʩʧʦʞʠʚʘʥʘ ʧʦʪʫʞʥʽʩʪʴ, ɺʪ; 
( ὲ ) ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ, ʦʙ/ʩ. 
ʎʽ ʟʘʢʦʥʠ ʧʦʜʽʙʥʦʩʪʽ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʝʥʪʠʣʷʪʦʨʘ ʧʨʦ-

ʧʦʨʮʽʡʥʘ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ, ʥʘʧʽʨ ï ʢʚʘʜʨʘʪʫ ʰʚʠʜʢʦʩʪʽ, ʘ ʧʦʪʫʞʥʽʩʪʴ ï 
ʢʫʙʫ ʰʚʠʜʢʦʩʪʽ. ʎʝʡ ʬʘʢʪ ʤʘʻ ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʠʙʦʨʫ ʩʠʩʪʝʤʠ 
ʢʝʨʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʯʘʩʪʦʪʥʠʭ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ. 

 
ʇʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʝʥʪʠʣʷʮʽʡʥʦʾ ʩʠʩʪʝʤʠ 
ɼʦ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʝʥʪʠʣʷ-

ʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʥʘʣʝʞʘʪʴ: 
¶ ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ( ὗ ), ʤį/ʩ ï ʢʽʣʴʢʽʩʪʴ ʧʦʚʽʪʨʷ, ʱʦ ʧʝʨʝʤʽʱʫʻʪʴʩʷ 

ʚʝʥʪʠʣʷʪʦʨʦʤ. 
¶ ʇʦʚʥʠʡ ʪʠʩʢ ( ɝὴ ), ʇʘ ï ʨʽʟʥʠʮʷ ʤʽʞ ʪʠʩʢʘʤʠ ʥʘ ʚʠʭʦʜʽ ʪʘ ʚʭʦʜʽ 

ʚʝʥʪʠʣʷʪʦʨʘ. 
¶ ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ ( ʂ ), ʷʢʠʡ ʧʦʢʘʟʫʻ ʯʘʩʪʢʫ ʢʦʨʠʩʥʦʾ ʧʦʪʫ-

ʞʥʦʩʪʽ, ʚʠʪʨʘʯʝʥʦʾ ʥʘ ʩʪʚʦʨʝʥʥʷ ʧʦʪʦʢʫ. 
¶ ʇʠʪʦʤʽ ʝʥʝʨʛʝʪʠʯʥʽ ʚʠʪʨʘʪʠ ( E ), ʢɺʪĿʛʦʜ/ʤį, ʱʦ ʚʠʟʥʘʯʘʶʪʴ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ. 
ɺʠʟʥʘʯʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʙʘʟʫʻʪʴʩʷ ʥʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ: 

Ὁ
ὔẗὸ

ὗẗὸ

ὔ

ὗ
 

ʜʝ  ὔ  ï ʩʝʨʝʜʥʷ ʩʧʦʞʠʚʘʥʘ ʧʦʪʫʞʥʽʩʪʴ,  ὗ  ï ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʦʪʦʢʫ. 
 
ɯʥʞʝʥʝʨʥʽ ʧʽʜʭʦʜʠ ʜʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʚʝʥʪʠʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ 
ɯʥʞʠʥʽʨʠʥʛ ʚʝʥʪʠʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ ʦʭʦʧʣʶʻ: 
1. ɸʥʘʣʽʟ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʦʪʨʝʙ ï ʚʠʟʥʘʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʧʦʚʽʪʨʦ-

ʦʙʤʽʥʫ. 
2. ʈʦʟʨʘʭʫʥʦʢ ʘʝʨʦʜʠʥʘʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ï ʚʠʟʥʘʯʝʥʥʷ ʚʪʨʘʪ ʪʠ-

ʩʢʫ ʫ ʧʦʚʽʪʨʦʧʨʦʚʦʜʘʭ, ʬʽʣʴʪʨʘʭ, ʢʣʘʧʘʥʘʭ. 
3. ɺʠʙʽʨ ʪʠʧʫ ʚʝʥʪʠʣʷʪʦʨʘ ï ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʪʨʘʪʠ, ʥʘʧʦʨʫ, ʩʝ-

ʨʝʜʦʚʠʱʘ (ʧʠʣ, ʛʘʟ, ʚʠʙʫʭʦʥʝʙʝʟʧʝʢʘ). 
4. ʈʦʟʨʘʭʫʥʦʢ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ï ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ, ʯʘʩʪʦʪʠ 

ʦʙʝʨʪʘʥʥʷ, ʩʧʦʩʦʙʫ ʧʫʩʢʫ. 
5. ʇʨʦʻʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʨʝʛʫʣʶʚʘʥʥʷ ï ʤʝʭʘʥʽʯʥʝ ʘʙʦ ʝʣʝʢʪ-

ʨʦʥʥʝ ʢʝʨʫʚʘʥʥʷ ʰʚʠʜʢʽʩʪʶ. 
6. ɯʥʪʝʛʨʘʮʽʷ ʩʠʩʪʝʤ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ï ʢʦʥʪʨʦʣʝʨʠ, 

ʜʘʪʯʠʢʠ, ʯʘʩʪʦʪʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ. 
ʈʝʟʫʣʴʪʘʪʦʤ ʽʥʞʠʥʽʨʠʥʛʦʚʦʛʦ ʧʨʦʻʢʪʫ ʻ ʢʦʤʧʣʝʢʩʥʘ ʩʠʩʪʝʤʘ, ʱʦ ʚʽʜ-

ʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ, ʙʝʟʧʝʢʠ ʡ ʥʘʜʽʡʥʦʩʪʽ, ʟ ʦʧʪʠʤʽʟʦʚʘ-
ʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚʝʥʪʠʣʷʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ. 

 
ɿʘʛʘʣʴʥʽ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʩʠʩʪʝʤ 



 

ʉʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ ʚʝʥʪʠʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ ʧʝʨʝʜʙʘʯʘ-
ʶʪʴ: 

¶ ʧʝʨʝʭʽʜ ʜʦ ʝʥʝʨʛʦʦʱʘʜʥʠʭ ʩʠʩʪʝʤ ʽʟ ʨʝʛʫʣʴʦʚʘʥʠʤ ʝʣʝʢʪʨʦʧ-
ʨʠʚʦʜʦʤ; 

¶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʬʨʦʚʠʭ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 
ʢʝʨʫʚʘʥʥʷ; 

¶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʝʨʦʜʠʥʘʤʽʯʥʦ ʚʜʦʩʢʦʥʘʣʝʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʨʦʙʦ-
ʯʠʭ ʢʦʣʽʩ; 

¶ ʽʥʪʝʛʨʘʮʽʶ ʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʦʣʦʛʽʯ-
ʥʠʤʠ ʧʨʦʮʝʩʘʤʠ (ɸʉʋ ʊʇ); 

¶ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤ ʜʽʘʛʥʦʩʪʠʢʠ ʩʪʘʥʫ ʜʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ 
ʘʚʘʨʽʡ ʽ ʧʣʘʥʫʚʘʥʥʷ ʨʝʤʦʥʪʫ. 

 
ʂʣʘʩʠʬʽʢʘʮʽʷ ʧʨʦʤʠʩʣʦʚʠʭ ʚʝʥʪʠʣʷʪʦʨʽʚ ʽ ʛʘʣʫʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 
ɺʠʙʽʨ ʪʠʧʫ ʚʝʥʪʠʣʷʪʦʨʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʫʤʦʚʘʤʠ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʥʝʦʙ-

ʭʽʜʥʠʤ ʦʙôʻʤʦʤ ʧʦʚʽʪʨʷ, ʩʪʚʦʨʶʚʘʥʠʤ ʪʠʩʢʦʤ, ʘ ʪʘʢʦʞ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ 
ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʧʦʚʽʪʨʷʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʋ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 
ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʚʝʥʪʠʣʷʪʦʨʽʚ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʢʦʥʩʪʨʫʢʮʽʻʶ, ʧʨʠʥʮʠʧʦʤ 
ʜʽʾ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʚʝʥʪʠʣʷʪʦʨʽʚ ʜʦʟʚʦʣʷʻ ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʾʭ ʟʘ ʦʩʥʦʚ-
ʥʠʤʠ ʦʟʥʘʢʘʤʠ, ʱʦ ʻ ʙʘʟʦʶ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʚʠʙʦʨʫ. 

 
ʂʣʘʩʠʬʽʢʘʮʽʷ ʟʘ ʥʘʧʨʷʤʦʤ ʨʫʭʫ ʧʦʚʽʪʨʷ 

- ʈʘʜʽʘʣʴʥʽ ʚʝʥʪʠʣʷʪʦʨʠ (ʮʝʥʪʨʦʙʽʞʥʽ) (ʨʠʩ. 7.3)  
ʋ ʪʘʢʠʭ ʚʝʥʪʠʣʷʪʦʨʘʭ ʧʦʚʽʪʨʷ ʥʘʜʭʦʜʠʪʴ ʫ ʮʝʥʪʨ ʨʦʙʦʯʦʛʦ ʢʦʣʝʩʘ ʪʘ 

ʚʠʢʠʜʘʻʪʴʩʷ ʧʽʜ ʜʽʻʶ ʚʽʜʮʝʥʪʨʦʚʦʾ ʩʠʣʠ ʚ ʨʘʜʽʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ. 
ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 
¶ ʚʠʩʦʢʠʡ ʩʪʚʦʨʶʚʘʥʠʡ ʪʠʩʢ (ʚʽʜ 300 ʜʦ 15000 ʇʘ); 
¶ ʩʪʘʙʽʣʴʥʽʩʪʴ ʨʦʙʦʪʠ ʚ ʫʤʦʚʘʭ ʟʘʙʨʫʜʥʝʥʦʛʦ ʧʦʚʽʪʨʷ; 
¶ ʤʦʞʣʠʚʽʩʪʴ ʨʝʚʝʨʩʠʚʥʦʾ ʨʦʙʦʪʠ (ʟʤʽʥʘ ʥʘʧʨʷʤʢʫ ʧʦʪʦʢʫ). 
ʅʝʜʦʣʽʢʦʤ ʻ ʙʽʣʴʰʽ ʝʥʝʨʛʝʪʠʯʥʽ ʚʠʪʨʘʪʠ ʧʦʨʽʚʥʷʥʦ ʟ ʦʩʴʦʚʠʤʠ ʚʝʥʪʠ-

ʣʷʪʦʨʘʤʠ. 

 
1 ï ʣʦʧʘʪʝʚʝ ʢʦʣʝʩʦ, 2 ï ʢʦʨʧʫʩ, 3 ï ʚʩʤʦʢʪʫʚʘʣʴʥʠʡ ʧʘʪʨʫʙʦʢ, 4 ï ʚʭʽʜ-

ʥʠʡ ʧʘʪʨʫʙʦʢ, 5 ï ʢʘʥʘʣ ʤʽʞ ʣʦʧʘʪʢʘʤʠ, 6 ï ʚʠʭʽʜʥʠʡ ʧʘʪʨʫʙʦʢ. 
ʈʠʩʫʥʦʢ 7.3 ï ʉʭʝʤʘ ʨʘʜʽʘʣʴʥʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ 

 



 

ʊʠʧʦʚʘ ʟʘʣʝʞʥʽʩʪʴ ʪʠʩʢʫ ʚʽʜ ʚʠʪʨʘʪʠ ʜʣʷ ʨʘʜʽʘʣʴʥʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ 
ʦʧʠʩʫʻʪʴʩʷ ʬʦʨʤʫʣʦʶ: 

ɝὴ ὑ
ὲ

ὲ
ρ

ὗ

ὗÍÁØ
 

ʜʝ 
ὑ  ï ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ; 
ὲ ï ʧʦʪʦʯʥʘ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ, ʦʙ/ʩ; 
ὲ ï ʥʦʤʽʥʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ; 
ὗÍÁØ ï ʤʘʢʩʠʤʘʣʴʥʘ ʚʠʪʨʘʪʘ ʧʦʚʽʪʨʷ. 

- ʆʩʴʦʚʽ ʚʝʥʪʠʣʷʪʦʨʠ 
ʋ ʥʠʭ ʧʦʚʽʪʨʷ ʨʫʭʘʻʪʴʩʷ ʧʘʨʘʣʝʣʴʥʦ ʦʩʽ ʦʙʝʨʪʘʥʥʷ ʨʦʙʦʯʦʛʦ ʢʦʣʝʩʘ. 

ʉʪʚʦʨʶʶʪʴ ʤʝʥʰʠʡ ʪʠʩʢ (ʜʦ 3000 ʇʘ), ʘʣʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʥʘʯʥʦ ʙʽʣʴʰʫ 
ʚʠʪʨʘʪʫ ʧʦʚʽʪʨʷ ʧʨʠ ʚʠʩʦʢʦʤʫ ʂʂɼ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʜʣʷ ʩʠʩʪʝʤ ʚʝʥʪʠʣʷʮʽʾ ʰʘʭʪ, ʪʫʥʝʣʽʚ, 
ʚʠʨʦʙʥʠʯʠʭ ʮʝʭʽʚ ʽ ʩʠʩʪʝʤ ʦʭʦʣʦʜʞʝʥʥʷ. 

 

 
1- ʢʦʣʣʝʢʪʦʨ; 2- ʚʭʦʜʥʦʡ ʥʘʧʨʘʚʣʷʶʱʠʡ ʘʧʧʘʨʘʪ; 3-ʨʘʙʦʯʝʝ ʢʦʣʝʩʦ;4- 

ʚʳʭʦʜʥʦʡ ʥʘʧʨʘʚʣʷʶʱʠʡ ʘʧʧʘʨʘʪ; 5-ʢʦʨʧʫʩ; 6-ʦʙʪʝʢʘʪʝʣʴ 
ʈʠʩʫʥʦʢ 7.4 ï ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʦʩʴʦʚʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ 

 
ɼʣʷ ʦʩʴʦʚʠʭ ʚʝʥʪʠʣʷʪʦʨʽʚ ʟʘʣʝʞʥʽʩʪʴ ʪʠʩʢʫ ʚʽʜ ʚʠʪʨʘʪʠ ʘʧʨʦʢʩʠʤʫ-

ʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ: 

ɝὴ ɝὴÍÁØρ
ὗ

ὗÍÁØ
 

 
ʜʝ ɝὴÍÁØ  ð ʪʠʩʢ ʧʨʠ ʥʫʣʴʦʚʽʡ ʚʠʪʨʘʪʽ (ʨʝʞʠʤ çʟʘʛʣʫʰʢʠè). 

- 3. ɼʽʘʛʦʥʘʣʴʥʽ (ʟʤʽʰʘʥʦʛʦ ʧʦʪʦʢʫ) 
ʇʦʻʜʥʫʶʪʴ ʨʠʩʠ ʨʘʜʽʘʣʴʥʠʭ ʽ ʦʩʴʦʚʠʭ ʚʝʥʪʠʣʷʪʦʨʽʚ ʇʦʪʽʢ ʧʦʚʽʪʨʷ ʨʫ-

ʭʘʻʪʴʩʷ ʧʽʜ ʢʫʪʦʤ ʜʦ ʦʩʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʧʽʜʚʠʱʝʥʠʡ ʪʠʩʢ ʧʨʠ ʢʦʤ-
ʧʘʢʪʥʽʡ ʢʦʥʩʪʨʫʢʮʽʾ. 

ɼʽʘʤʝʪʨʘʣʴʥʽ ʚʝʥʪʠʣʷʪʦʨʠ (ʨʠʩ.7.5.), ʘʙʦ ʷʢ ʱʝ ʾʭ ʥʘʟʠʚʘʶʪʴ, ʜʽʘʛʦ-
ʥʘʣʴʥʽ ʚʝʥʪʠʣʷʪʦʨʠ, ʤʘʶʪʴ ʨʦʙʦʯʝ ʢʦʣʝʩʦ ʙʘʨʘʙʘʥʥʦʛʦ ʪʠʧʫ ʽ ʥʝʩʠʤʝʪʨʠ-
ʯʥʠʡ ʢʦʣʽʥʦʧʦʜʽʙʥʠʡ ʢʦʨʧʫʩ. ɼʽʘʛʦʥʘʣʴʥʽ ʚʝʥʪʠʣʷʪʦʨʠ ʤʘʶʪʴ ʢʦʥʩʪʨʫʢʮʽʶ 
ʟ ʥʝʩʠʤʝʪʨʠʯʥʠʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʨʦʙʦʯʦʛʦ ʢʦʣʝʩʘ ʜʽʘʤʝʪʨʘʣʴʥʽ ʚʝʥʪʠʣʷ-
ʪʦʨʠ, ʚʦʥʠ ʞ ʜʽʘʛʦʥʘʣʴʥʽ ʚʝʥʪʠʣʷʪʦʨʠ , ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʫʪʚʦʨʝʥʥʷ ʧʦʪʦʢʫ 
ʧʦʚʽʪʨʷ ʚ ʙʽʢ ʤʝʥʰʦʛʦ ʧʝʨʝʨʽʟʫ. ɼʽʘʤʝʪʨʘʣʴʥʽ ʚʝʥʪʠʣʷʪʦʨʠ ʟ ʰʠʨʦʢʠʤʠ ʢʦ-
ʣʝʩʘʤʠ ʤʦʞʫʪʴ ʧʨʠʻʜʥʫʚʘʪʠʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʦ ʧʦʚʽʪʨʦʧʨʦʚʦʜʽʚ, ʷʢʽ ʤʘ-
ʶʪʴ ʩʽʯʝʥʥʷ ʫ ʬʦʨʤʽ ʚʠʪʷʛʥʫʪʦʛʦ ʧʨʷʤʦʢʫʪʥʠʢʘ ʽ ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠ ʟʥʘʯʥʽ 



 

ʪʠʩʢʠ ʥʘʚʽʪʴ ʧʨʠ ʥʝʚʠʩʦʢʠʭ ʦʢʨʫʞʥʠʭ ʰʚʠʜʢʦʩʪʷʭ ʨʦʙʦʯʠʭ ʢʦʣʽʩ, ʦʜʥʘʢ ʤʘ-
ʶʪʴ ʥʠʟʴʢʠʡ ʂʂɼ. 

 

 
ʈʠʩʫʥʦʢ 7.5 ï ɿʦʚʥʽʰʥʠʡ ʚʠʛʣʷʜ ʜʽʘʛʦʥʘʣʴʥʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ 
 
ʊʘʢʽ ʚʝʥʪʠʣʷʪʦʨʠ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʩʠʩʪʝʤʘʭ ʟ ʦʙʤʝʞʝʥʠʤ 

ʧʨʦʩʪʦʨʦʤ (ʰʘʭʪʥʽ ʣʦʢʘʣʴʥʽ ʫʩʪʘʥʦʚʢʠ, ʪʝʭʥʦʣʦʛʽʯʥʽ ʢʘʙʽʥʠ, ʪʨʘʥʩʧʦʨʪʥʽ ʪʫ-
ʥʝʣʽ). 

 
ʂʣʘʩʠʬʽʢʘʮʽʷ ʟʘ ʩʪʚʦʨʶʚʘʥʠʤ ʪʠʩʢʦʤ 
ɿʘʣʝʞʥʦ ʚʽʜ ʧʦʚʥʦʛʦ ʪʠʩʢʫ, ʷʢʠʡ ʩʪʚʦʨʶʻ ʚʝʥʪʠʣʷʪʦʨ, ʨʦʟʨʽʟʥʷʶʪʴ: 
¶ ɺʝʥʪʠʣʷʪʦʨʠ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ ï ʜʦ 1000 ʇʘ; 
¶ ɺʝʥʪʠʣʷʪʦʨʠ ʩʝʨʝʜʥʴʦʛʦ ʪʠʩʢʫ ï ʚʽʜ 1000 ʜʦ 3000 ʇʘ; 
¶ ɺʝʥʪʠʣʷʪʦʨʠ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ï ʧʦʥʘʜ 3000 ʇʘ. 
ɺʝʥʪʠʣʷʪʦʨʠ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʩʠʩʪʝʤʘʭ ʘʩʧʽʨʘʮʽʾ, ʧʥʝ-

ʚʤʦʪʨʘʥʩʧʦʨʪʫ ʪʘ ʜʣʷ ʛʦʣʦʚʥʠʭ ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʫʩʪʘʥʦʚʦʢ ʰʘʭʪ, ʜʝ ʧʦʪʨʽ-
ʙʝʥ ʚʝʣʠʢʠʡ ʪʠʩʢ ʜʣʷ ʧʦʜʦʣʘʥʥʷ ʘʝʨʦʜʠʥʘʤʽʯʥʦʛʦ ʦʧʦʨʫ ʧʦʚʽʪʨʦʧʨʦʚʦʜʽʚ. 

 
ʂʣʘʩʠʬʽʢʘʮʽʷ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ ʽ ʫʤʦʚʘʤʠ ʝʢʩʧʣʫʘʪʘʮʽʾ 
1. ɿʘʛʘʣʴʥʦʚʠʨʦʙʥʠʯʽ ʚʝʥʪʠʣʷʪʦʨʠ 
ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʙʤʽʥʫ ʧʦʚʽʪʨʷ ʫ ʮʝʭʘʭ, ʩʢʣʘʜʘʭ, ʝʥʝʨʛʝʪʠʯ-

ʥʠʭ ʦʙôʻʢʪʘʭ. ʆʩʥʦʚʥʽ ʚʠʤʦʛʠ ï ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ, ʥʠʟʴ-
ʢʠʡ ʨʽʚʝʥʴ ʰʫʤʫ. 

2. ɺʠʙʫʭʦʟʘʭʠʱʝʥʽ ʚʝʥʪʠʣʷʪʦʨʠ 
ɿʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʰʘʭʪʘʭ, ʛʘʟʦʚʠʭ ʚʠʨʦʙʥʠʮʪʚʘʭ, ʚʠʙʫʭʦʥʝʙʝʟʧʝʯ-

ʥʠʭ ʟʦʥʘʭ. ʄʘʶʪʴ ʩʧʝʮʽʘʣʴʥʝ ʢʦʥʩʪʨʫʢʪʠʚʥʝ ʚʠʢʦʥʘʥʥʷ ʟ ʽʩʢʨʦʙʝʟʧʝʯʥʠʤʠ 
ʝʣʝʤʝʥʪʘʤʠ. 

ɺʠʙʫʭʦʟʘʭʠʩʪ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʤʘʪʝʨʽʘʣʘʤʠ (ʙʨʦʥʟʘ, ʘʣʶʤʽʥʽʻʚʽ 
ʩʧʣʘʚʠ) ʪʘ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘʤʠ ʟ ʤʘʨʢʫʚʘʥʥʷʤ Exd ʘʙʦ Exe. 

3. ʂʦʨʦʟʽʡʥʦʩʪʽʡʢʽ ʚʝʥʪʠʣʷʪʦʨʠ 
ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʘʛʨʝʩʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ (ʢʠʩʣʦʪʥʽ ʚʠʧʘʨʠ, ʚʦ-

ʣʦʛʝ ʧʦʚʽʪʨʷ, ʤʦʨʩʴʢʽ ʫʩʪʘʥʦʚʢʠ). ʈʦʙʦʯʽ ʢʦʣʝʩʘ ʚʠʛʦʪʦʚʣʷʶʪʴ ʽʟ ʧʦʣʽʤʝʨʽʚ, 
ʥʝʨʞʘʚʽʶʯʦʾ ʩʪʘʣʽ ʯʠ ʧʦʢʨʠʚʘʶʪʴ ʟʘʭʠʩʥʠʤʠ ʰʘʨʘʤʠ. 

4. ʇʠʣʦʚʽ ʚʝʥʪʠʣʷʪʦʨʠ 
ʇʨʠʟʥʘʯʝʥʽ ʜʣʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʟʘʧʠʣʝʥʦʛʦ ʧʦʚʽʪʨʷ, ʛʘʟʽʚ ʽʟ ʪʚʝʨ-

ʜʠʤʠ ʯʘʩʪʢʘʤʠ. ɺʽʜʟʥʘʯʘʶʪʴʩʷ ʧʦʩʠʣʝʥʦʶ ʢʦʥʩʪʨʫʢʮʽʻʶ ʣʦʧʘʪʝʡ ʽ ʢʦʨʧʫʩʫ. 
5. ɼʠʤʦʩʦʩʠ 



 

ɿʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʤʝʪʘʣʫʨʛʽʾ, ʝʥʝʨʛʝʪʠʮʽ, ʢʦʪʝʣʴʥʠʭ ʫʩʪʘʥʦʚʢʘʭ ʜʣʷ 
ʚʽʜʚʝʜʝʥʥʷ ʧʨʦʜʫʢʪʽʚ ʟʛʦʨʷʥʥʷ. ʉʪʚʦʨʶʶʪʴ ʚʠʩʦʢʠʡ ʪʠʩʢ ʽ ʧʨʘʮʶʶʪʴ ʧʨʠ 
ʪʝʤʧʝʨʘʪʫʨʘʭ ʜʦ 400ï500 ÁC. 

 
ʂʣʘʩʠʬʽʢʘʮʽʷ ʟʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤ ʚʠʢʦʥʘʥʥʷʤ 
ɿʘ ʢʦʥʩʪʨʫʢʮʽʻʶ ʨʦʙʦʯʦʛʦ ʢʦʣʝʩʘ ʚʝʥʪʠʣʷʪʦʨʠ ʙʫʚʘʶʪʴ: 
¶ ʟ ʣʦʧʘʪʷʤʠ, ʟʘʛʥʫʪʠʤʠ ʥʘʟʘʜ ï ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʠʡ ʂʂɼ, ʝʢʦ-

ʥʦʤʽʯʥʽʩʪʴ; 
¶ ʟ ʣʦʧʘʪʷʤʠ, ʟʘʛʥʫʪʠʤʠ ʚʧʝʨʝʜ ï ʩʪʚʦʨʶʶʪʴ ʙʽʣʴʰʠʡ ʪʠʩʢ, ʘʣʝ 

ʤʘʶʪʴ ʥʠʞʯʠʡ ʂʂɼ; 
¶ ʟ ʨʘʜʽʘʣʴʥʠʤʠ ʣʦʧʘʪʷʤʠ ï ʩʪʽʡʢʽ ʜʦ ʟʘʧʠʣʝʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 
ɿʘ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʢʦʨʧʫʩʫ ʪʘ ʚʘʣʘ: 
¶ ʦʜʥʦʩʪʦʨʦʥʥʴʦʛʦ ʚʩʤʦʢʪʫʚʘʥʥʷ ï ʧʦʚʽʪʨʷ ʥʘʜʭʦʜʠʪʴ ʟ ʦʜʥʦʛʦ 

ʙʦʢʫ; 
¶ ʜʚʦʩʪʦʨʦʥʥʴʦʛʦ ʚʩʤʦʢʪʫʚʘʥʥʷ ï ʧʦʪʽʢ ʚʭʦʜʠʪʴ ʽʟ ʜʚʦʭ ʩʪʦʨʽʥ, ʱʦ 

ʧʽʜʚʠʱʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 
ɿʘ ʢʽʣʴʢʽʩʪʶ ʩʪʫʧʝʥʽʚ ʩʪʠʩʥʝʥʥʷ: 
¶ ʦʜʥʦʩʪʫʧʝʥʝʚʽ ʚʝʥʪʠʣʷʪʦʨʠ; 
¶ ʜʚʦʩʪʫʧʝʥʝʚʽ (ʧʦʩʣʽʜʦʚʥʝ ʟôʻʜʥʘʥʥʷ ʨʦʙʦʯʠʭ ʢʦʣʽʩ) ï ʜʣʷ ʩʪʚʦ-

ʨʝʥʥʷ ʙʽʣʴʰʦʛʦ ʪʠʩʢʫ. 
 
ʆʩʥʦʚʥʽ ʪʝʭʥʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʚʝʥʪʠʣʷʪʦʨʽʚ 
ɼʣʷ ʢʦʞʥʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ ʚ ʪʝʭʥʽʯʥʽʡ ʜʦʢʫʤʝʥʪʘʮʽʾ ʟʘʟʥʘʯʘʶʪʴʩʷ: 
¶ ɺʠʪʨʘʪʘ ʧʦʚʽʪʨʷ  ὗ , ʤį/ʩ; 
¶ ʇʦʚʥʠʡ ʪʠʩʢ  ɝὴ , ʇʘ; 
¶ ʇʦʪʫʞʥʽʩʪʴ ʥʘ ʚʘʣʫ  ὔ̃ , ʢɺʪ; 
¶ ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ  ʂ ; 
¶ ʐʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ  ὲ , ʦʙ/ʭʚ; 
¶ ʐʫʤʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʨʽʚʝʥʴ ʟʚʫʢʦʚʦʛʦ ʪʠʩʢʫ ʫ ʜɹɸ). 
ʂʂɼ ʚʝʥʪʠʣʷʪʦʨʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ: 

ʂ
ὗẗɝὴ

ὔ̃
 

ʜʝ  N_{\text{ʚ}}  ð ʧʦʪʫʞʥʽʩʪʴ, ʧʽʜʚʝʜʝʥʘ ʜʦ ʚʘʣʘ ʚʝʥʪʠʣʷʪʦʨʘ. 
 
ɻʘʣʫʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʤʠʩʣʦʚʠʭ ʚʝʥʪʠʣʷʪʦʨʽʚ 
1. ʄʝʪʘʣʫʨʛʽʷ: 
o ʜʫʪʪʻʚʽ ʩʠʩʪʝʤʠ ʜʦʤʝʥʥʠʭ ʧʝʯʝʡ, 
o ʦʭʦʣʦʜʞʝʥʥʷ ʩʪʘʣʝʚʠʭ ʟʘʛʦʪʦʚʦʢ, 
o ʘʩʧʽʨʘʮʽʡʥʽ ʫʩʪʘʥʦʚʢʠ ʧʨʦʢʘʪʥʠʭ ʽ ʟʚʘʨʶʚʘʣʴʥʠʭ ʮʝʭʽʚ. 
2. ɻʽʨʥʠʯʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ: 
o ʛʦʣʦʚʥʽ ʡ ʜʦʧʦʤʽʞʥʽ ʚʝʥʪʠʣʷʮʽʡʥʽ ʫʩʪʘʥʦʚʢʠ ʰʘʭʪ, 
o ʜʝʛʘʟʘʮʽʡʥʽ ʩʠʩʪʝʤʠ, 
o ʧʨʦʚʽʪʨʶʚʘʥʥʷ ʛʦʨʠʟʦʥʪʽʚ ʽ ʟʘʙʦʾʚ. 
3. ɽʥʝʨʛʝʪʠʢʘ: 
o ʧʦʜʘʯʘ ʧʦʚʽʪʨʷ ʜʦ ʢʦʪʣʽʚ, 



 

o ʚʽʜʚʝʜʝʥʥʷ ʧʨʦʜʫʢʪʽʚ ʟʛʦʨʷʥʥʷ, 
o ʦʭʦʣʦʜʞʝʥʥʷ ʛʝʥʝʨʘʪʦʨʽʚ ʽ ʪʫʨʙʽʥ. 
4. ʍʽʤʽʯʥʘ ʪʘ ʥʘʬʪʦʛʘʟʦʚʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ: 
o ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʧʘʨʽʚ, ʛʘʟʽʚ ʽ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʠʭ ʩʫʤʽʰʝʡ. 
5. ɹʫʜʽʚʝʣʴʥʘ ʛʘʣʫʟʴ ʪʘ ʚʝʥʪʠʣʷʮʽʷ ʩʧʦʨʫʜ: 
o ʪʫʥʝʣʽ, ʩʢʣʘʜʠ, ʦʯʠʩʥʽ ʩʧʦʨʫʜʠ, ʩʠʩʪʝʤʠ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ. 
 
ʆʩʦʙʣʠʚʦʩʪʽ ʚʠʙʦʨʫ ʪʠʧʫ ʚʝʥʪʠʣʷʪʦʨʘ 
ʇʨʠ ʚʠʙʦʨʽ ʪʠʧʫ ʚʝʥʪʠʣʷʪʦʨʘ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ: 
¶ ʭʘʨʘʢʪʝʨ ʩʝʨʝʜʦʚʠʱʘ: ʚʦʣʦʛʽʩʪʴ, ʟʘʧʠʣʝʥʽʩʪʴ, ʚʠʙʫʭʦʥʝʙʝʟ-

ʧʝʢʘ; 
¶ ʥʝʦʙʭʽʜʥʠʡ ʪʠʩʢ ʽ ʚʠʪʨʘʪʫ ʧʦʚʽʪʨʷ; 
¶ ʨʝʞʠʤ ʨʦʙʦʪʠ: ʧʦʩʪʽʡʥʠʡ, ʟʤʽʥʥʠʡ, ʧʫʩʢʦʚʽ ʥʘʚʘʥʪʘʞʝʥʥʷ; 
¶ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʩʧʦʩʽʙ ʨʝʛʫʣʶʚʘʥʥʷ; 
¶ ʫʤʦʚʠ ʤʦʥʪʘʞʫ: ʧʨʦʩʪʦʨʦʚʽ ʦʙʤʝʞʝʥʥʷ, ʥʘʧʨʷʤʦʢ ʧʦʪʦʢʫ, ʤʦʞ-

ʣʠʚʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 
ɿʘʟʚʠʯʘʡ ʧʦʧʝʨʝʜʥʽʡ ʚʠʙʽʨ ʪʠʧʫ ʚʝʥʪʠʣʷʪʦʨʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʘʝʨʦ-

ʜʠʥʘʤʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʘ ʧʦʪʽʤ ʚʠʢʦʥʫʻʪʴʩʷ ʫʪʦʯʥʝʥʥʷ ʟʘ ʧʘʩʧʦ-
ʨʪʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʽʚ ʟʘʧʘʩʫ: 

ὔ̅ ̃

ὗẗɝὴ

ʂ̃ẗʂ̐
 

ʜʝ 
ὔ̅  ̃ð ʥʝʦʙʭʽʜʥʘ ʧʦʪʫʞʥʽʩʪʴ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ, 

ʂ̃ ð ʂʂɼ ʚʝʥʪʠʣʷʪʦʨʘ, 
ʂ̐ ð ʂʂɼ ʧʝʨʝʜʘʚʘʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ (ʤʫʬʪʘ, ʨʝʤʽʥʥʘ ʧʝʨʝʜʘʯʘ 

ʪʦʱʦ). 
 
ɽʣʝʢʪʨʦʤʝʭʘʥʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʫʩʪʘʥʦʚʦʢ 
ɽʣʝʢʪʨʦʤʝʭʘʥʽʯʥʘ ʯʘʩʪʠʥʘ ʚʝʥʪʠʣʷʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʻ ʦʩʥʦʚʥʦʶ ʨʫʰʽʡ-

ʥʦʶ ʣʘʥʢʦʶ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʪʚʦʨʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʫ ʤʝʭʘʥʽʯʥʫ 
ʪʘ ʩʪʚʦʨʶʻ ʥʝʦʙʭʽʜʥʽ ʫʤʦʚʠ ʜʣʷ ʨʫʭʫ ʧʦʚʽʪʨʷʥʠʭ ʤʘʩ. ɺʽʜ ʧʨʘʚʠʣʴʥʦʛʦ ʚʠ-
ʙʦʨʫ ʪʠʧʫ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ, ʩʧʦʩʦʙʫ ʡʦʛʦ ʧʫʩʢʫ, ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʪʘ ʟʘ-
ʭʠʩʪʫ ʟʘʣʝʞʠʪʴ ʥʝ ʣʠʰʝ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʫʩʪʘʥʦʚʢʠ, ʘ ʡ ʥʘʜʽʡʥʽʩʪʴ ʾʾ 
ʝʢʩʧʣʫʘʪʘʮʽʾ, ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ ʪʘ ʙʝʟʧʝʢʘ ʚʠʨʦʙʥʠʮʪʚʘ. 

 
ʆʩʥʦʚʥʽ ʚʠʤʦʛʠ ʜʦ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʚʝʥʪʠʣʷʪʦʨʽʚ 
ɽʣʝʢʪʨʦʧʨʠʚʽʜ ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʩʠʩʪʝʤ ʧʦʚʠʥʝʥ ʟʘʙʝʟʧʝʯʫʚʘʪʠ: 
¶ ʧʣʘʚʥʠʡ ʧʫʩʢ ʽ ʟʫʧʠʥʢʫ ʘʛʨʝʛʘʪʫ ʙʝʟ ʧʝʨʝʚʘʥʪʘʞʝʥʴ ʤʝʨʝʞʽ; 
¶ ʤʦʞʣʠʚʽʩʪʴ ʨʝʛʫʣʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʫ ʰʠʨʦʢʦʤʫ ʜʽʘ-

ʧʘʟʦʥʽ; 
¶ ʩʪʘʙʽʣʴʥʽʩʪʴ ʨʦʙʦʪʠ ʧʨʠ ʢʦʣʠʚʘʥʥʷʭ ʥʘʧʨʫʛʠ ʘʙʦ ʥʘʚʘʥʪʘ-

ʞʝʥʥʷ; 
¶ ʚʠʩʦʢʫ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʯʘʩʪʢʦʚʠʭ ʨʝʞʠʤʘʭ; 



 

¶ ʨʦʙʦʪʫ ʫ ʩʢʣʘʜʥʠʭ ʫʤʦʚʘʭ (ʧʠʣ, ʚʦʣʦʛʘ, ʧʽʜʚʠʱʝʥʘ ʪʝʤʧʝʨʘ-
ʪʫʨʘ, ʚʠʙʫʭʦʥʝʙʝʟʧʝʢʘ); 

¶ ʤʽʥʽʤʘʣʴʥʽ ʚʠʪʨʘʪʠ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 
ɼʣʷ ʛʦʣʦʚʥʠʭ ʚʝʥʪʠʣʷʪʦʨʥʠʭ ʫʩʪʘʥʦʚʦʢ ʛʽʨʥʠʯʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʭʘʨʘʢ-

ʪʝʨʥʽ ʚʝʣʠʢʽ ʧʦʪʫʞʥʦʩʪʽ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ (ʚʽʜ 160 ʢɺʪ ʜʦ 1000 ʢɺʪ ʽ ʙʽʣʴʰʝ), 
ʱʦ ʧʦʪʨʝʙʫʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʩʭʝʤ ʧʫʩʢʫ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ. 

 
ʊʠʧʠ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʚʝʥʪʠʣʷʪʦʨʥʠʭ ʩʠʩʪʝ-

ʤʘʭ 
1. ɸʩʠʥʭʨʦʥʥʽ ʜʚʠʛʫʥʠ ʟ ʢʦʨʦʪʢʦʟʘʤʢʥʝʥʠʤ ʨʦʪʦʨʦʤ 
ʅʘʡʧʦʰʠʨʝʥʽʰʠʡ ʪʠʧ ʟʘʚʜʷʢʠ ʧʨʦʩʪʦʪʽ, ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʥʠʟʴʢʽʡ ʚʘʨʪʦ-

ʩʪʽ. 
ʆʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ: 
¶ ʚʽʜʩʫʪʥʽʩʪʴ ʢʦʥʪʘʢʪʥʠʭ ʢʽʣʝʮʴ; 
¶ ʤʽʥʽʤʘʣʴʥʝ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ; 
¶ ʤʦʞʣʠʚʽʩʪʴ ʨʦʙʦʪʠ ʟ ʯʘʩʪʦʪʥʠʤ ʧʝʨʝʪʚʦʨʶʚʘʯʝʤ. 
ʅʝʜʦʣʽʢ ð ʚʠʩʦʢʠʡ ʧʫʩʢʦʚʠʡ ʩʪʨʫʤ, ʷʢʠʡ ʫ 5ï7 ʨʘʟʽʚ ʧʝʨʝʚʠʱʫʻ ʥʦ-

ʤʽʥʘʣʴʥʠʡ. ʊʦʤʫ ʜʣʷ ʧʦʪʫʞʥʠʭ ʚʝʥʪʠʣʷʪʦʨʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʣʘʚʥʽ ʧʫʩʢʘʯʽ 
(Soft Starter) ʘʙʦ ʯʘʩʪʦʪʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ (VFD). 

2. ɸʩʠʥʭʨʦʥʥʽ ʜʚʠʛʫʥʠ ʟ ʬʘʟʥʠʤ ʨʦʪʦʨʦʤ 
ɿʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʚʝʥʪʠʣʷʪʦʨʘʭ ʩʝʨʝʜʥʴʦʾ ʪʘ ʚʝʣʠʢʦʾ ʧʦʪʫʞʥʦʩʪʽ, ʜʝ 

ʥʝʦʙʭʽʜʥʦ ʦʙʤʝʞʠʪʠ ʧʫʩʢʦʚʠʡ ʩʪʨʫʤ ʘʙʦ ʧʣʘʚʥʦ ʨʝʛʫʣʶʚʘʪʠ ʤʦʤʝʥʪ. 
ʈʝʟʠʩʪʦʨʠ, ʫʚʽʤʢʥʝʥʽ ʫ ʢʦʣʦ ʨʦʪʦʨʘ, ʜʦʟʚʦʣʷʶʪʴ ʟʤʽʥʶʚʘʪʠ ʧʫʩʢʦʚʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʠʛʫʥʘ: 

ὓ ὓÍÁØẗ
ςίὙ

Ὑ ίὢ
 

ʜʝ 
ὓ ð ʤʦʤʝʥʪ ʥʘ ʚʘʣʫ, 
ί ð ʢʦʚʟʘʥʥʷ, 
Ὑ, ὢ ð ʧʨʠʚʝʜʝʥʽ ʜʦ ʩʪʘʪʦʨʥʦʛʦ ʢʦʣʘ ʦʧʽʨ ʽ ʨʝʘʢʪʠʚʥʠʡ ʦʧʽʨ ʨʦʪʦʨʘ. 
ɿʙʽʣʴʰʝʥʥʷ ʦʧʦʨʫ ʨʦʪʦʨʘ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʧʫʩʢʦʚʠʡ ʤʦʤʝʥʪ ʽ 

ʟʤʝʥʰʠʪʠ ʧʫʩʢʦʚʠʡ ʩʪʨʫʤ. 
ʆʜʥʘʢ ʪʘʢʽ ʜʚʠʛʫʥʠ ʚʠʤʘʛʘʶʪʴ ʨʝʛʫʣʷʨʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫ-

ʚʘʥʥʷ ʢʦʥʪʘʢʪʥʠʭ ʢʽʣʝʮʴ ʽ ʱʽʪʢʦʚʦʛʦ ʘʧʘʨʘʪʫ, ʪʦʤʫ ʧʦʩʪʫʧʦʚʦ ʚʠʪʽʩʥʷʶʪʴʩʷ 
ʝʣʝʢʪʨʦʧʨʠʚʦʜʘʤʠ ʟ ʯʘʩʪʦʪʥʠʤ ʨʝʛʫʣʶʚʘʥʥʷʤ. 

3. ʉʠʥʭʨʦʥʥʽ ʜʚʠʛʫʥʠ 
ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʚʝʥʪʠʣʷʪʦʨʘʭ ʚʝʣʠʢʦʾ ʧʦʪʫʞʥʦʩʪʽ (ʧʦʥʘʜ 500 

ʢɺʪ), ʜʝ ʚʘʞʣʠʚʘ ʚʠʩʦʢʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ. 
ʇʝʨʝʚʘʛʠ: 
¶ ʚʠʩʦʢʠʡ ʂʂɼ (ʜʦ 0,97); 
¶ ʩʪʘʙʽʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ; 
¶ ʤʦʞʣʠʚʽʩʪʴ ʢʦʨʝʢʮʽʾ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʪʫʞʥʦʩʪʽ (ʨʦʙʦʪʘ ʟ ʚʠʧʝʨʝ-

ʜʞʝʥʥʷʤ). 



 

ʅʝʜʦʣʽʢʦʤ ʻ ʩʢʣʘʜʥʽʩʪʴ ʧʫʩʢʫ ð ʜʚʠʛʫʥ ʧʦʚʠʥʝʥ ʨʦʟʽʛʥʘʪʠʩʷ ʜʦ ʩʠʥ-
ʭʨʦʥʥʦʾ ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʜ ʚʤʠʢʘʥʥʷʤ ʟʙʫʜʞʝʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʟʘʩʪʦʩʦʚʫ-
ʶʪʴʩʷ ʘʩʠʥʭʨʦʥʥʽ ʦʙʤʦʪʢʠ ʘʙʦ ʜʦʧʦʤʽʞʥʽ ʧʫʩʢʦʚʽ ʧʨʠʩʪʨʦʾ. 

 

 
ʈʠʩʫʥʦʢ 7.6 ï ɽʣʝʢʪʨʠʯʥʘ ʩʭʝʤʘ ʧʽʜʢʣʶʯʝʥʥʷ ʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ ʚʝʥ-

ʪʠʣʷʪʦʨʘ 
 
 ʉʧʦʩʦʙʠ ʧʫʩʢʫ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ ʚʝʥʪʠʣʷʪʦʨʽʚ 
ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʪʠʧʫ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʨʽʟʥʽ ʩʭʝʤʠ ʧʫʩʢʫ: 
1. ɹʝʟʧʦʩʝʨʝʜʥʽʡ ʧʫʩʢ ʚʽʜ ʤʝʨʝʞʽ (Direct-On-Line, DOL) 
ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʤʘʣʦʧʦʪʫʞʥʠʭ ʜʚʠʛʫʥʽʚ (ʜʦ 10ï15 ʢɺʪ). 
ʇʨʦʩʪʠʡ ʽ ʜʝʰʝʚʠʡ ʩʧʦʩʽʙ, ʘʣʝ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʝʣʠʢʠʤ ʧʫʩʢʦʚʠʤ 

ʩʪʨʫʤʦʤ. 
2. ʇʫʩʢ ʟʘ ʩʭʝʤʦʶ ñʟʽʨʢʘïʪʨʠʢʫʪʥʠʢò (Yïȹ) 
ɿʤʝʥʰʫʻ ʧʫʩʢʦʚʠʡ ʩʪʨʫʤ ʫ 3 ʨʘʟʠ, ʦʩʢʽʣʴʢʠ ʥʘ ʢʦʞʥʫ ʦʙʤʦʪʢʫ ʫ ʨʝ-

ʞʠʤʽ çʟʽʨʢʠè ʧʦʜʘʻʪʴʩʷ ʥʘʧʨʫʛʘ ( ὟȾЍσ ). 

 
ʈʠʩʫʥʦʢ 7.7 ï ʉʭʝʤʘ ʧʫʩʢʫ ʟʘ ʩʭʝʤʦʶ ʟʽʨʢʘïʪʨʠʢʫʪʥʠʢ 

 



 

3. ʇʫʩʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 
ɼʦʟʚʦʣʷʻ ʦʙʤʝʞʠʪʠ ʧʫʩʢʦʚʠʡ ʩʪʨʫʤ ʜʦ 40ï60 % ʚʽʜ ʥʦʤʽʥʘʣʴʥʦʛʦ. 
ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʜʚʠʛʫʥʽʚ ʩʝʨʝʜʥʴʦʾ ʧʦʪʫʞʥʦʩʪʽ (ʜʦ 250 ʢɺʪ). 

4. ʇʫʩʢ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʯʘʩʪʦʪʥʦʛʦ ʧʝʨʝʪʚʦʨʶʚʘʯʘ 
ɿʘʙʝʟʧʝʯʫʻ ʧʣʘʚʥʠʡ ʨʦʟʛʽʥ, ʦʙʤʝʞʝʥʥʷ ʩʪʨʫʤʫ ʽ ʤʦʞʣʠʚʽʩʪʴ ʨʝʛʫʣʶ-
ʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ. ɭ ʥʘʡʙʽʣʴʰ ʩʫʯʘʩʥʠʤ ʽ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʤ ʩʧʦʩʦ-
ʙʦʤ. 
 
ʏʘʩʪʦʪʥʦ-ʨʝʛʫʣʴʦʚʘʥʠʡ ʝʣʝʢʪʨʦʧʨʠʚʽʜ ʚʝʥʪʠʣʷʪʦʨʘ 
ʏʘʩʪʦʪʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʟʤʽʥʠ ʯʘʩʪʦʪʠ ʞʠʚ-

ʣʝʥʥʷ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ (ʇʏ). 
ʆʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʪʘʢʦʛʦ ʢʝʨʫʚʘʥʥʷ: 

¶ ʧʣʘʚʥʠʡ ʧʫʩʢ ʽ ʟʫʧʠʥʢʘ; 
¶ ʟʥʠʞʝʥʥʷ ʧʫʩʢʦʚʠʭ ʩʪʨʫʤʽʚ ʫ 4ï6 ʨʘʟʽʚ; 
¶ ʨʝʛʫʣʶʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʝʥʪʠʣʷʪʦʨʘ ʙʝʟ ʤʝʭʘʥʽʯʥʠʭ ʚʪʨʘʪ; 
¶ ʩʫʪʪʻʚʝ ʟʤʝʥʰʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ (ʜʦ 40 %); 
¶ ʤʦʞʣʠʚʽʩʪʴ ʽʥʪʝʛʨʘʮʽʾ ʚ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ (ɸʉʋ ʊʇ, SCADA). 
ɿʘʣʝʞʥʽʩʪʴ ʧʦʪʫʞʥʦʩʪʽ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘʢʦ-

ʥʦʤ ʢʫʙʘ: 
ὔᶿὲ 

 
ɿʤʝʥʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʥʘ 20 % ʟʤʝʥʰʫʻ ʩʧʦʞʠʚʘʥʫ ʧʦʪʫ-

ʞʥʽʩʪʴ ʤʘʡʞʝ ʥʘ 50 %. ʎʝ ʧʦʷʩʥʶʻ ʚʠʩʦʢʫ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʯʘʩʪʦʪʥʦʛʦ 
ʨʝʛʫʣʶʚʘʥʥʷ ʫ ʚʝʥʪʠʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤʘʭ. 

 

 
ʈʠʩʫʥʦʢ 7.8 ï ɽʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʧʨʠ ʯʘʩʪʦʪʥʦʤʫ ʨʝʛʫʣʶʚʘʥʥʽ ʚʝʥʪʠʣʷ-

ʪʦʨʘ 
 
ɽʣʝʢʪʨʦʤʝʭʘʥʽʯʥʽ ʝʣʝʤʝʥʪʠ ʧʨʠʚʦʜʫ ʚʝʥʪʠʣʷʪʦʨʘ 
1. ʄʫʬʪʠ ʪʘ ʨʝʜʫʢʪʦʨʠ. 



 

ʇʝʨʝʜʘʶʪʴ ʤʦʤʝʥʪ ʚʽʜ ʜʚʠʛʫʥʘ ʜʦ ʚʘʣʘ ʚʝʥʪʠʣʷʪʦʨʘ. ɿʘʩʪʦʩʦʚʫʶʪʴ 
ʝʣʘʩʪʠʯʥʽ ʘʙʦ ʟʫʙʯʘʩʪʽ ʤʫʬʪʠ, ʱʦ ʢʦʤʧʝʥʩʫʶʪʴ ʥʝʚʝʣʠʢʽ ʧʝʨʝʢʦʩʠ ʚʘʣʽʚ. 

2. ʇʽʜʰʠʧʥʠʢʦʚʽ ʚʫʟʣʠ. 
ɿʘʙʝʟʧʝʯʫʶʪʴ ʥʘʜʽʡʥʝ ʦʙʝʨʪʘʥʥʷ ʚʘʣʘ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʽʜʰʠʧ-

ʥʠʢʠ ʢʦʯʝʥʥʷ ʘʙʦ ʢʦʚʟʘʥʥʷ ʟ ʤʘʩʪʠʣʴʥʦʶ ʩʠʩʪʝʤʦʶ. 
3. ʉʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ. 
ʋ ʧʦʪʫʞʥʠʭ ʜʚʠʛʫʥʘʭ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠʤʫʩʦʚʘ ʚʝʥʪʠʣʷʮʽʷ ʘʙʦ ʨʽ-

ʜʠʥʥʝ ʦʭʦʣʦʜʞʝʥʥʷ. 
4. ʌʫʥʜʘʤʝʥʪʥʘ ʨʘʤʘ ʪʘ ʘʥʪʠʚʽʙʨʘʮʽʡʥʽ ʦʧʦʨʠ. 
ɿʤʝʥʰʫʶʪʴ ʜʠʥʘʤʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʢʦʥʩʪʨʫʢʮʽʶ ʽ ʧʽʜʚʠʱʫʶʪʴ ʜʦ-

ʚʛʦʚʽʯʥʽʩʪʴ ʚʫʟʣʽʚ. 
 

 
1 - ʚʘʣ, 2 - ʨʘʙʦʯʝ ʢʦʣʝʩʦ; 3 - ʢʦʨ ʘʧʧʘʧʘʪ, 4 ï ʥʘʧʨʘʚʣʷʶʱʠʡ ʘʧʘʨʘʪ 
ʈʠʩʫʥʦʢ 7.9 ï ʂʦʥʩʪʨʫʢʪʠʚʥʘ ʩʭʝʤʘ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʦʛʦ ʚʫʟʣʘ ʚʝʥʪʠʣʷ-

ʪʦʨʘ 
 
ʉʭʝʤʠ ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʝʨʫʚʘʥʥʷ 
ʉʫʯʘʩʥʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʚʝʥʪʠʣʷʪʦʨʘʤʠ ʚʢʣʶʯʘʶʪʴ: 

¶ ʤʽʩʮʝʚʝ ʢʝʨʫʚʘʥʥʷ ð ʧʫʩʢʦʚʽ ʢʥʦʧʢʠ, ʪʫʤʙʣʝʨʠ, ʩʠʛʥʘʣʽʟʘʮʽʷ; 
¶ ʜʠʩʪʘʥʮʽʡʥʝ ʢʝʨʫʚʘʥʥʷ ð ʯʝʨʝʟ ʢʦʥʪʨʦʣʝʨʠ PLC ʘʙʦ ʧʘʥʝʣʽ HMI; 
¶ ʘʚʪʦʤʘʪʠʯʥʝ ʢʝʨʫʚʘʥʥʷ ð ʧʽʜʪʨʠʤʘʥʥʷ ʟʘʜʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ (ʪʠʩʢʫ, 
ʪʝʤʧʝʨʘʪʫʨʠ, ʚʠʪʨʘʪʠ) ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʘʪʯʠʢʽʚ ʽ ʨʝʛʫʣʷʪʦʨʽʚ PID. 
ʇʨʠʢʣʘʜ ʟʘʢʦʥʫ ʨʝʛʫʣʶʚʘʥʥʷ ʪʠʩʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ: 
 

Ὗὸ ὑ ẗὩὸ ὑ ὩʐὨʐ ὑ
ὨὩὸ

Ὠὸ
 

ʜʝ e(t)  ð ʚʽʜʭʠʣʝʥʥʷ ʬʘʢʪʠʯʥʦʛʦ ʪʠʩʢʫ ʚʽʜ ʟʘʜʘʥʦʛʦ; 
ὑȟὑȟὑ   ð ʢʦʝʬʽʮʽʻʥʪʠ ʧʨʦʧʦʨʮʽʡʥʦʾ, ʽʥʪʝʛʨʘʣʴʥʦʾ ʪʘ ʜʠʬʝʨʝʥʮʽʘ-

ʣʴʥʦʾ ʩʢʣʘʜʦʚʠʭ. 



 

ɺʠʙʽʨ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʟʘ ʧʦʪʫʞʥʽʩʪʶ ʚʝʥʪʠʣʷʪʦʨʘ 
ʅʝʦʙʭʽʜʥʘ ʧʦʪʫʞʥʽʩʪʴ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
 

ὔ̅ ̃

ὗẗɝὴ

ʂ̃ẗʂ̐ẗʂ̅ ̃
 

ʜʝ 
ʂ̃  ï ʂʂɼ ʚʝʥʪʠʣʷʪʦʨʘ; 
ʂ̐  ï ʂʂɼ ʧʝʨʝʜʘʯʽ (ʤʫʬʪʠ ʘʙʦ ʨʝʜʫʢʪʦʨʘ); 
ʂ̅  ̃ ï ʂʂɼ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ. 

ɺʨʘʭʦʚʫʻʪʴʩʷ ʪʘʢʦʞ ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʘʩʫ ʧʦʪʫʞʥʦʩʪʽ ( Ὧ̈ ρȢρ ρȢς), 
ʷʢʠʡ ʢʦʤʧʝʥʩʫʻ ʤʦʞʣʠʚʽ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʫ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ. 

 
ʉʫʤʽʩʥʽʩʪʴ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʟ ʫʤʦʚʘʤʠ ʝʢʩʧʣʫʘʪʘʮʽʾ 
ʇʨʠ ʚʠʙʦʨʽ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʚʨʘʭʦʚʫʶʪʴʩʷ: 

¶ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʢʣʘʩ ʽʟʦʣʷʮʽʾ (F, H); 
¶ ʩʪʫʧʽʥʴ ʟʘʭʠʩʪʫ ʢʦʨʧʫʩʫ (IP55, IP65); 
¶ ʚʠʙʫʭʦʟʘʭʠʱʝʥʝ ʚʠʢʦʥʘʥʥʷ (Exd, Exe) ʜʣʷ ʰʘʭʪ ʽ ʛʘʟʦʚʠʭ ʚʠʨʦʙ-
ʥʠʮʪʚ; 

¶ ʚʦʣʦʛʦʟʘʭʠʱʝʥʥʷ ʪʘ ʧʠʣʦʟʘʭʠʩʪ; 
¶ ʨʝʞʠʤ ʨʦʙʦʪʠ (S1 ï ʪʨʠʚʘʣʠʡ, S2 ï ʢʦʨʦʪʢʦʯʘʩʥʠʡ, S3 ï ʧʦʚʪʦʨʥʦ-
ʢʦʨʦʪʢʦʯʘʩʥʠʡ). 
 
 
ʉʠʩʪʝʤʠ ʨʝʛʫʣʶʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʝʥʪʠʣʷʪʦʨʽʚ 
ɽʬʝʢʪʠʚʥʝ ʢʝʨʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʫʩʪʘʥʦʚʦʢ ʤʘʻ 

ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʛʦ ʤʽʢʨʦʢʣʽʤʘʪʫ, ʧʽʜʪʨʠ-
ʤʘʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʪʠʩʢʫ ʚ ʧʦʚʽʪʨʦʧʨʦʚʦʜʘʭ ʽ ʦʧʪʠʤʽʟʘʮʽʾ ʝʥʝʨʛʦʩʧʦʞʠ-
ʚʘʥʥʷ. 

ʋ ʙʽʣʴʰʦʩʪʽ ʧʨʦʤʠʩʣʦʚʠʭ ʚʝʥʪʠʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪ-
ʨʦʝʥʝʨʛʽʾ ʩʪʘʥʦʚʠʪʴ 20ï40 % ʚʽʜ ʟʘʛʘʣʴʥʠʭ ʚʠʪʨʘʪ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʪʦʤʫ 
ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʨʝʛʫʣʶʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʻ 
ʧʨʽʦʨʠʪʝʪʥʠʤ ʟʘʚʜʘʥʥʷʤ ʩʫʯʘʩʥʦʛʦ ʽʥʞʠʥʽʨʠʥʛʫ. 

 
ɿʘʛʘʣʴʥʽ ʧʨʠʥʮʠʧʠ ʨʝʛʫʣʶʚʘʥʥʷ 
ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʝʥʪʠʣʷʪʦʨʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʡʦʛʦ ʘʝʨʦʜʠʥʘʤʽʯʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʷʢʽ ʦʧʠʩʫʶʪʴʩʷ ʪʘʢ ʟʚʘʥʠʤʠ ʟʘʢʦʥʘʤʠ ʧʦʜʽʙʥʦʩʪʽ: 
 

ὗᶿὲȟ   ɝὴθ ὲȟ   ὔᶿὲ 
ʜʝ 
ὗ  ð ʚʠʪʨʘʪʘ ʧʦʚʽʪʨʷ, ʤį/ʩ; 
ɝὴ ð ʩʪʚʦʨʶʚʘʥʠʡ ʪʠʩʢ, ʇʘ; 
ὔ ð ʩʧʦʞʠʚʘʥʘ ʧʦʪʫʞʥʽʩʪʴ, ɺʪ; 
ὲ  ð ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʨʦʙʦʯʦʛʦ ʢʦʣʝʩʘ. 



 

ɿ ʮʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʚʠʧʣʠʚʘʻ, ʱʦ ʥʘʚʽʪʴ ʥʝʚʝʣʠʢʝ ʟʥʠʞʝʥʥʷ ʰʚʠʜ-
ʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʩʫʪʪʻʚʦ ʟʤʝʥʰʫʻ ʩʧʦʞʠʚʘʥʫ ʧʦʪʫʞʥʽʩʪʴ. ʅʘʧʨʠʢʣʘʜ, ʟʥʠ-
ʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʥʘ 20 % ʟʤʝʥʰʫʻ ʧʦʪʫʞʥʽʩʪʴ ʤʘʡʞʝ ʥʘ 50 %. 

ʎʝʡ ʧʨʠʥʮʠʧ ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ ʯʘʩʪʦʪʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʝʣʝʢʪʨʦʧʨʠ-
ʚʦʜʫ. 

 
ʄʝʪʦʜʠ ʨʝʛʫʣʶʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʝʥʪʠʣʷʪʦʨʽʚ 
ʄʝʪʦʜʠ ʨʝʛʫʣʶʚʘʥʥʷ ʧʦʜʽʣʷʶʪʴ ʥʘ ʤʝʭʘʥʽʯʥʽ, ʝʣʝʢʪʨʠʯʥʽ ʪʘ ʢʦʤʙʽʥʦ-

ʚʘʥʽ. ɰʭ ʚʠʙʽʨ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʧʫ ʚʝʥʪʠʣʷʪʦʨʘ, ʜʽʘʧʘʟʦʥʫ ʟʤʽʥʠ ʥʘʚʘʥʪʘ-
ʞʝʥʥʷ ʪʘ ʚʠʤʦʛ ʜʦ ʩʪʘʙʽʣʴʥʦʩʪʽ ʧʘʨʘʤʝʪʨʽʚ. 

1. ʄʝʭʘʥʽʯʥʝ ʨʝʛʫʣʶʚʘʥʥʷ 
ʘ) ɿʘʩʣʽʥʢʦʚʝ ʨʝʛʫʣʶʚʘʥʥʷ (ʜʨʦʩʝʣʶʚʘʥʥʷ) 
ɿʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʟʤʽʥʠ ʦʧʦʨʫ ʧʦʚʽʪʨʦʧʨʦʚʦʜʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʠ-

ʙʝʨʽʚ, ʟʘʩʣʽʥʦʢ ʘʙʦ ʢʣʘʧʘʥʽʚ  
ʇʨʠ ʧʨʠʢʨʠʪʪʽ ʟʘʩʣʽʥʢʠ ʪʠʩʢ ʫ ʩʠʩʪʝʤʽ ʟʨʦʩʪʘʻ, ʘ ʚʠʪʨʘʪʘ ʧʦʚʽʪʨʷ ʟʤʝ-

ʥʰʫʻʪʴʩʷ. 
ʈʦʙʦʯʘ ʪʦʯʢʘ ʚʝʥʪʠʣʷʪʦʨʘ ʟʤʽʱʫʻʪʴʩʷ ʫʟʜʦʚʞ ʡʦʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʦʜʥʘʢ ʂʂɼ ʧʨʠ ʮʴʦʤʫ ʨʽʟʢʦ ʧʘʜʘʻ. 
ɿʘʣʝʞʥʽʩʪʴ ʩʧʦʞʠʚʘʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʧʨʠ ʜʨʦʩʝʣʶʚʘʥʥʽ ʤʦʞʥʘ ʚʠʨʘ-

ʟʠʪʠ ʷʢ: 

ὔ ὔ
ὗ

ὗ

ʂ

ʂ
 

 
ʜʝ (ʂȟʂ ) ð ʂʂɼ ʚʝʥʪʠʣʷʪʦʨʘ ʧʨʠ ʧʦʯʘʪʢʦʚʽʡ ʽ ʟʤʝʥʰʝʥʽʡ ʚʠʪʨʘʪʘʭ. 
ʅʝʜʦʣʽʢ ʮʴʦʛʦ ʩʧʦʩʦʙʫ ð ʚʠʩʦʢʽ ʚʪʨʘʪʠ ʝʥʝʨʛʽʾ ʯʝʨʝʟ ʟʙʽʣʴʰʝʥʥʷ 

ʦʧʦʨʫ ʧʦʪʦʢʫ. 
ʇʝʨʝʚʘʛʘ ð ʧʨʦʩʪʦʪʘ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʥʠʟʴʢʘ ʚʘʨʪʽʩʪʴ. 
ʙ) ʈʝʛʫʣʶʚʘʥʥʷ ʥʘʧʨʷʤʦʤ ʣʦʧʘʪʝʡ (ʧʦʚʦʨʦʪʥʽ ʣʦʧʘʪʢʠ) 
ɿʤʽʥʘ ʢʫʪʘ ʫʩʪʘʥʦʚʢʠ ʣʦʧʘʪʝʡ ʚ ʦʩʴʦʚʠʭ ʚʝʥʪʠʣʷʪʦʨʘʭ ʜʦʟʚʦʣʷʻ ʢʝ-

ʨʫʚʘʪʠ ʢʫʪʦʤ ʘʪʘʢʠ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ  
ʈʝʛʫʣʶʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ: 

¶ ʨʫʯʥʠʤ (ʫ ʥʝʨʫʭʦʤʦʤʫ ʩʪʘʥʽ); 
¶ ʘʚʪʦʤʘʪʠʯʥʠʤ (ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʚʝʥʪʠʣʷʪʦʨʘ). 
ʊʘʢʠʡ ʩʧʦʩʽʙ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʠʡ ʂʂɼ ʫ ʚʩʴʦʤʫ ʜʽʘʧʘʟʦʥʽ ʥʘʚʘʥʪʘ-

ʞʝʥʴ, ʦʜʥʘʢ ʤʘʻ ʩʢʣʘʜʥʫ ʤʝʭʘʥʽʢʫ ʪʘ ʧʦʪʨʝʙʫʻ ʪʦʯʥʦʛʦ ʙʘʣʘʥʩʫʚʘʥʥʷ ʨʦ-
ʪʦʨʘ. 

ʚ) ʅʘʧʨʘʚʣʷʶʯʠʡ ʘʧʘʨʘʪ ʧʝʨʝʜ ʚʝʥʪʠʣʷʪʦʨʦʤ 
ɺʩʪʘʥʦʚʣʝʥʥʷ ʥʘʧʨʷʤʥʠʭ ʣʦʧʘʪʝʡ ʧʝʨʝʜ ʚʭʦʜʦʤ ʫ ʨʦʙʦʯʝ ʢʦʣʝʩʦ 

ʩʪʚʦʨʶʻ ʧʦʧʝʨʝʜʥʽʡ ʟʘʢʨʫʪ ʧʦʪʦʢʫ. ʎʝ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʧʦʜʘʯʫ ʙʝʟ ʩʫʪ-
ʪʻʚʠʭ ʚʪʨʘʪ ʝʥʝʨʛʽʾ ʧʦʨʽʚʥʷʥʦ ʟ ʟʘʩʣʽʥʢʦʚʠʤ ʤʝʪʦʜʦʤ. 

ʅʝʜʦʣʽʢʦʤ ʻ ʩʢʣʘʜʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʙʽʣʴʰʽ ʢʘʧʽʪʘʣʴʥʽ ʚʠʪʨʘʪʠ. 
  



 

2. ɽʣʝʢʪʨʠʯʥʝ ʨʝʛʫʣʶʚʘʥʥʷ 
ɽʣʝʢʪʨʠʯʥʽ ʤʝʪʦʜʠ ʢʝʨʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʤʽʥʫ ʯʘʩʪʦʪʠ ʦʙʝʨ-

ʪʘʥʥʷ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʚʠʪʨʘʪʫ ʪʘ ʪʠʩʢ ʚʝ-
ʥʪʠʣʷʪʦʨʘ. 

ʘ) ʏʘʩʪʦʪʥʝ ʨʝʛʫʣʶʚʘʥʥʷ 
ʅʘʡʝʬʝʢʪʠʚʥʽʰʠʡ ʤʝʪʦʜ ʩʫʯʘʩʥʦʛʦ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ. 
ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʝʥʪʠʣʷʪʦʨʘ ʨʝʛʫʣʶʻʪʴʩʷ ʟʤʽʥʦʶ ʯʘʩʪʦʪʠ ʞʠʚʣʝʥʥʷ 

ʜʚʠʛʫʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʘʩʪʦʪʠ (ʇʏ): 
 

Ὢ
ὲẗὲ

φπ
 

ʜʝ 
Ὢ ð ʯʘʩʪʦʪʘ ʞʠʚʣʝʥʥʷ, ɻʮ; 

ὲ ð ʯʠʩʣʦ ʧʘʨ ʧʦʣʶʩʽʚ; 

ὲ ð ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ, ʦʙ/ʭʚ. 
ʇʨʠ ʟʤʝʥʰʝʥʥʽ ʯʘʩʪʦʪʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʧʦʨʮʽʡʥʝ ʟʥʠʞʝʥʥʷ ʦʙʝʨʪʽʚ 

ʜʚʠʛʫʥʘ ʪʘ ʚʠʪʨʘʪʠ ʧʦʚʽʪʨʷ. 
ʉʧʦʞʠʚʘʥʘ ʧʦʪʫʞʥʽʩʪʴ ʧʨʠ ʮʴʦʤʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ: 
 

ὔ ὔ
ὲ

ὲ
 

ʇʝʨʝʚʘʛʠ: 
¶ ʥʘʡʚʠʱʠʡ ʂʂɼ ʩʝʨʝʜ ʫʩʽʭ ʤʝʪʦʜʽʚ ʨʝʛʫʣʶʚʘʥʥʷ; 
¶ ʚʽʜʩʫʪʥʽʩʪʴ ʤʝʭʘʥʽʯʥʠʭ ʚʪʨʘʪ; 
¶ ʧʣʘʚʥʠʡ ʧʫʩʢ ʽ ʛʘʣʴʤʫʚʘʥʥʷ; 
¶ ʤʦʞʣʠʚʽʩʪʴ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʦʥʪʨʦʣʶ. 
ʅʝʜʦʣʽʢʠ: ʚʠʩʦʢʘ ʧʦʯʘʪʢʦʚʘ ʚʘʨʪʽʩʪʴ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʬʽʣʴʪʨʘʮʽʾ ʛʘʨʤʦ-

ʥʽʢ, ʚʠʤʦʛʠ ʜʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʩʫʤʽʩʥʦʩʪʽ. 
ʙ) ʈʝʛʫʣʶʚʘʥʥʷ ʥʘʧʨʫʛʦʶ ʞʠʚʣʝʥʥʷ 
ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʤʘʣʦʧʦʪʫʞʥʠʭ ʦʜʥʦʬʘʟʥʠʭ ʘʙʦ ʪʨʠʬʘʟʥʠʭ ʜʚʠʛʫ-

ʥʘʭ. ɿʤʝʥʰʝʥʥʷ ʥʘʧʨʫʛʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʤʦʤʝʥʪʫ ʽ ʰʚʠʜʢʦʩʪʽ 
ʦʙʝʨʪʘʥʥʷ. 

ɿʘʣʝʞʥʽʩʪʴ ʤʦʤʝʥʪʫ ʚʽʜ ʥʘʧʨʫʛʠ ʦʧʠʩʫʻʪʴʩʷ ʬʦʨʤʫʣʦʶ: 
ὓᶿὟ  

ʅʝʜʦʣʽʢ ð ʟʥʘʯʥʽ ʚʪʨʘʪʠ ʝʥʝʨʛʽʾ ʪʘ ʧʦʛʽʨʰʝʥʥʷ ʂʂɼ, ʪʦʤʫ ʤʝʪʦʜ 
ʤʘʡʞʝ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʧʨʦʤʠʩʣʦʚʠʭ ʩʠʩʪʝʤʘʭ. 

ʚ) ʂʝʨʫʚʘʥʥʷ ʦʧʦʨʦʤ ʫ ʨʦʪʦʨʥʦʤʫ ʢʦʣʽ 
ɸʢʪʫʘʣʴʥʝ ʜʣʷ ʘʩʠʥʭʨʦʥʥʠʭ ʜʚʠʛʫʥʽʚ ʟ ʬʘʟʥʠʤ ʨʦʪʦʨʦʤ. 
ʈʝʛʫʣʶʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʤʽʥʦʶ ʜʦʜʘʪʢʦʚʦʛʦ ʦʧʦʨʫ ( Ὑ̅ ) ʫ ʨʦʪʦʨ-

ʥʦʤʫ ʢʦʣʽ, ʱʦ ʟʤʽʥʶʻ ʢʦʚʟʘʥʥʷ ʜʚʠʛʫʥʘ: 
 

ί
Ὑ Ὑ̅

ὢ
 



 

ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʦʧʦʨʫ ʟʤʝʥʰʫʻʪʴʩʷ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʽ ʧʦʪʫʞʥʽʩʪʴ 
ʚʝʥʪʠʣʷʪʦʨʘ. 

ʄʝʪʦʜ ʧʨʦʩʪʠʡ, ʘʣʝ ʤʘʻ ʟʥʘʯʥʽ ʚʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ ʨʝʟʠʩʪʦʨʘʭ, ʪʦʤʫ 
ʜʦʮʽʣʴʥʠʡ ʣʠʰʝ ʫ ʩʠʩʪʝʤʘʭ ʽʟ ʨʽʜʢʠʤ ʨʝʛʫʣʶʚʘʥʥʷʤ ʰʚʠʜʢʦʩʪʽ. 

3. ʂʦʤʙʽʥʦʚʘʥʽ ʩʠʩʪʝʤʠ ʨʝʛʫʣʶʚʘʥʥʷ 
ʋ ʚʝʣʠʢʠʭ ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʫʩʪʘʥʦʚʢʘʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʦʻʜʥʘʥʥʷ ʤʝʭʘ-

ʥʽʯʥʠʭ ʪʘ ʝʣʝʢʪʨʠʯʥʠʭ ʤʝʪʦʜʽʚ. 
ʅʘʧʨʠʢʣʘʜ, ʛʨʫʙʝ ʨʝʛʫʣʶʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʘʩʪʦʪʥʠʤ ʧʝʨʝʪʚʦʨʶ-

ʚʘʯʝʤ, ʘ ʪʦʯʥʝ ð ʧʦʚʦʨʦʪʦʤ ʣʦʧʘʪʝʡ. 
ʊʘʢʽ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʶʪʴ ʦʜʥʦʯʘʩʥʦ ʦʧʪʠʤʽʟʫʚʘʪʠ ʝʥʝʨʛʦʩʧʦʞʠ-

ʚʘʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. 
 
ɽʥʝʨʛʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʩʧʦʩʦʙʽʚ ʨʝʛʫʣʶʚʘʥʥʷ 
ɼʣʷ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʢʦʝʬʽʮʽʻʥʪ ʝʥʝʨʛʦʟʙʝʨʝ-

ʞʝʥʥʷ: 

Ὧ̆
ὔ̎ ̆̑̆ ὔ̄̑ ̆̄

ὔ̎ ̆̑̆̄
ρππϷ 

 
ʜʝ 
ὔ̎ ̆̑̆̄ ð ʧʦʪʫʞʥʽʩʪʴ ʚʝʥʪʠʣʷʪʦʨʘ ʙʝʟ ʨʝʛʫʣʶʚʘʥʥʷ (ʧʨʠ ʧʦʩʪʽʡʥʽʡ 

ʰʚʠʜʢʦʩʪʽ); 
ὔ̑ ̆̄ ð ʧʦʪʫʞʥʽʩʪʴ ʧʨʠ ʟʘʜʘʥʦʤʫ ʩʧʦʩʦʙʽ ʨʝʛʫʣʶʚʘʥʥʷ. 

ʊʠʧʦʚʽ ʟʥʘʯʝʥʥʷ ( Ὧ̆ ): 
¶ ʟʘʩʣʽʥʢʦʚʝ ð 5ï10 %; 
¶ ʥʘʧʨʘʚʣʷʶʯʽ ʘʧʘʨʘʪʠ ð 15ï20 %; 
¶ ʧʦʚʦʨʦʪ ʣʦʧʘʪʝʡ ð 25ï30 %; 
¶ ʯʘʩʪʦʪʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ð ʜʦ 50 % ʽ ʙʽʣʴʰʝ. 
 
ɸʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʨʝʛʫʣʶʚʘʥʥʷ 
ʋ ʩʫʯʘʩʥʠʭ ʚʝʥʪʠʣʷʪʦʨʥʠʭ ʫʩʪʘʥʦʚʢʘʭ ʨʝʛʫʣʶʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʘʚ-

ʪʦʤʘʪʠʯʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʢʨʦʧʨʦʮʝʩʦʨʥʠʭ ʢʦʥʪʨʦʣʝʨʽʚ. 
ʊʠʧʦʚʘ ʩʠʩʪʝʤʘ ʤʽʩʪʠʪʴ: 
¶ ʜʘʪʯʠʢʠ ʪʠʩʢʫ, ʚʠʪʨʘʪʠ, ʪʝʤʧʝʨʘʪʫʨʠ, ʩʪʨʫʤʫ; 
¶ ʢʦʥʪʨʦʣʝʨ (PLC) ʜʣʷ ʦʙʨʦʙʢʠ ʩʠʛʥʘʣʽʚ ʽ ʨʝʘʣʽʟʘʮʽʾ ʟʘʢʦʥʫ ʢʝʨʫ-

ʚʘʥʥʷ; 
¶ ʧʝʨʝʪʚʦʨʶʚʘʯ ʯʘʩʪʦʪʠ (ʇʏ) ʘʙʦ ʧʨʠʚʽʜ ʽʟ ʟʚʦʨʦʪʥʠʤ ʟʚôʷʟʢʦʤ; 
¶ ʣʶʜʠʥʦʤʘʰʠʥʥʠʡ ʽʥʪʝʨʬʝʡʩ (HMI) ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ; 
¶ ʩʠʩʪʝʤʫ SCADA ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʘʥʘʣʽʟʫ ʪʨʝʥʜʽʚ. 
ʈʝʛʫʣʶʚʘʥʥʷ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʟʘ ʦʜʥʠʤ ʽʟ ʟʘʢʦʥʽʚ: 
¶ ʧʽʜʪʨʠʤʘʥʥʷ ʧʦʩʪʽʡʥʦʛʦ ʪʠʩʢʫ ʫ ʧʦʚʽʪʨʦʧʨʦʚʦʜʽ; 
¶ ʧʽʜʪʨʠʤʘʥʥʷ ʧʦʩʪʽʡʥʦʾ ʚʠʪʨʘʪʠ ʧʦʚʽʪʨʷ; 
¶ ʘʜʘʧʪʠʚʥʝ ʢʝʨʫʚʘʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯ-

ʥʦʛʦ ʦʙôʻʢʪʘ. 



 

ʋ ʥʘʡʩʫʯʘʩʥʽʰʠʭ ʩʠʩʪʝʤʘʭ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʮʠʬʨʦʚʠʡ ʜʚʦʢʦʥʪʫʨʥʠʡ 
ʨʝʛʫʣʷʪʦʨ, ʷʢʠʡ ʧʽʜʪʨʠʤʫʻ ʟʘʜʘʥʠʡ ʪʠʩʢ ʧʨʠ ʤʽʥʽʤʘʣʴʥʦʤʫ ʝʥʝʨʛʦʩʧʦʞʠ-
ʚʘʥʥʽ: 

 
 
ɺʧʣʠʚ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʥʘ ʚʠʙʽʨ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ 
ʈʦʙʦʪʘ ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʩʠʩʪʝʤ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʘʯʥʠʤʠ ʟʤʽʥʘʤʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʪʨʠʚʘʣʠʤ ʯʘʩʦʤ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʚʠʤʦ-
ʛʘʤʠ ʜʦ ʧʣʘʚʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ. ʊʦʤʫ ʧʨʘʚʠʣʴʥʠʡ ʚʠʙʽʨ ʝʣʝʢʪ-
ʨʦʜʚʠʛʫʥʘ ʚʠʟʥʘʯʘʻ ʥʝ ʣʠʰʝ ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ, ʘ ʡ ʝʥʝʨʛʦ-
ʝʬʝʢʪʠʚʥʽʩʪʴ, ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ ʫʩʽʻʾ ʫʩʪʘʥʦʚʢʠ. 

 
ʍʘʨʘʢʪʝʨ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʝʥʪʠʣʷʪʦʨʥʦʛʦ ʧʨʠʚʦʜʫ 
ɼʣʷ ʚʝʥʪʠʣʷʪʦʨʽʚ ʭʘʨʘʢʪʝʨʥʝ ʤôʷʢʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʨʠ ʷʢʦʤʫ ʤʦʤʝʥʪ 

ʦʧʦʨʫ ʟʨʦʩʪʘʻ ʧʨʦʧʦʨʮʽʡʥʦ ʢʚʘʜʨʘʪʫ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ: 
 

ὓ̏ ̐ Ὧẗὲ 
ʜʝ 
ὓ̏  ̐ð ʤʦʤʝʥʪ ʦʧʦʨʫ, ʅĿʤ; 
ὲ ð ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ, ʦʙ/ʩ; 
Ὧ ð ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʘʨʘʤʝʪʨʽʚ ʚʝʥʪʠ-

ʣʷʪʦʨʘ ʪʘ ʛʫʩʪʠʥʠ ʧʦʚʽʪʨʷ. 
ɿʘʢʦʥ ʢʚʘʜʨʘʪʠʯʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʜʠʥʘʤʽʯʥʠʡ 

ʪʠʩʢ ʧʦʚʽʪʨʷ ʧʨʦʧʦʨʮʽʡʥʠʡ ʢʚʘʜʨʘʪʫ ʰʚʠʜʢʦʩʪʽ ʧʦʪʦʢʫ, ʘ ʦʪʞʝ, ʽ ʢʚʘʜʨʘʪʫ 
ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʣʦʧʘʪʝʡ ʚʝʥʪʠʣʷʪʦʨʘ. 

 
ʈʦʙʦʯʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʚʝʥʪʠʣʷʪʦʨʘ 
ʈʽʚʥʦʚʘʛʘ ʤʽʞ ʤʦʤʝʥʪʦʤ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ὓ̅  ̃ ʽ ʤʦʤʝʥʪʦʤ ʦʧʦʨʫ ʚʝʥ-

ʪʠʣʷʪʦʨʘ ὓ̏  ̐ʚʠʟʥʘʯʘʻ ʨʦʙʦʯʫ ʪʦʯʢʫ ʩʠʩʪʝʤʠ: 
ὓ̅ ̃ ὓ̏  ̐Ȣ 

ʗʢʱʦ ʤʦʤʝʥʪ ʜʚʠʛʫʥʘ ʧʝʨʝʚʠʱʫʻ ʤʦʤʝʥʪ ʦʧʦʨʫ, ʚʝʥʪʠʣʷʪʦʨ ʧʨʠʩʢʦ-
ʨʶʻʪʴʩʷ; ʷʢʱʦ ʤʝʥʰʠʡ ð ʩʧʦʚʽʣʴʥʶʻʪʴʩʷ. ʋ ʩʪʘʣʦʤʫ ʨʝʞʠʤʽ ʦʙʠʜʚʘ ʤʦ-
ʤʝʥʪʠ ʚʨʽʚʥʦʚʘʞʝʥʽ. 

ɼʣʷ ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ ʤʦʤʝʥʪ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ: 
 

ὓ̅ ̃

σὟὙ

ʖ Ὑ ὙȾί ὢ ὢ
 

ʜʝ 
Ὗ  ð ʣʽʥʽʡʥʘ ʥʘʧʨʫʛʘ, ɺ; 
Ὑȟὢ ð ʘʢʪʠʚʥʠʡ ʽ ʨʝʘʢʪʠʚʥʠʡ ʦʧʦʨʠ ʩʪʘʪʦʨʘ; 
Ὑȟὢ ð ʧʨʠʚʝʜʝʥʽ ʜʦ ʩʪʘʪʦʨʘ ʦʧʦʨʠ ʨʦʪʦʨʘ; 
ί  ð ʢʦʚʟʘʥʥʷ; 
ʖ  ð ʩʠʥʭʨʦʥʥʘ ʢʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ, ʨʘʜ/ʩ. 



 

ʇʦʙʫʜʦʚʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ( ὓ̅ ̃ Ὢὲ ) ʽ ( ὓ̏ ̐ Ὢὲ) ʜʦʟʚʦʣʷʻ ʦʮʽ-
ʥʠʪʠ ʩʪʽʡʢʽʩʪʴ ʨʦʙʦʪʠ ʪʘ ʜʠʥʘʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʠʩʪʝʤʠ. 

 
ɿʘʢʦʥʠ ʧʦʜʽʙʥʦʩʪʽ ʧʨʠ ʟʤʽʥʽ ʰʚʠʜʢʦʩʪʽ 
ʇʨʠ ʟʤʽʥʽ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʚʝʥʪʠʣʷʪʦʨʘ ʜʽʶʪʴ ʟʘʢʦʥʠ ʧʦʜʽʙʥʦʩʪʽ, 

ʷʢʽ ʟʚôʷʟʫʶʪʴ ʦʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ: 
 

ὗ

ὗ

ὲ

ὲ
ȟ 

ɝὴ

ɝὴ

ὲ

ὲ
ȟ 

ὔ

ὔ

ὲ

ὲ
 

 
ʎʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʥʘʚʽʪʴ ʥʝʚʝʣʠʢʝ ʟʥʠʞʝʥʥʷ ʰʚʠʜʢʦ-

ʩʪʽ ʟʥʘʯʥʦ ʟʤʝʥʰʫʻ ʩʧʦʞʠʚʘʥʫ ʧʦʪʫʞʥʽʩʪʴ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʟʤʝʥʰʝʥʥʽ 
ʰʚʠʜʢʦʩʪʽ ʥʘ 25 % ʧʦʪʫʞʥʽʩʪʴ ʟʤʝʥʰʫʻʪʴʩʷ ʤʘʡʞʝ ʚʜʚʽʯʽ: 

ὔ

ὔ
πȢχυ πȢτς 

ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ, ʱʦ ʝʣʝʢʪʨʦʜʚʠʛʫʥʠ ʚʝʥʪʠʣʷʪʦʨʽʚ ʜʦʮʽʣʴʥʦ ʝʢʩʧʣʫ-
ʘʪʫʚʘʪʠ ʫ ʨʝʞʠʤʽ ʯʘʩʪʦʪʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʮʝ ʟʘʙʝʟʧʝʯʫʻ ʥʘʡʙʽ-
ʣʴʰʠʡ ʝʥʝʨʛʝʪʠʯʥʠʡ ʝʬʝʢʪ ʧʨʠ ʯʘʩʪʢʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ. 

 
ɺʠʙʽʨ ʧʦʪʫʞʥʦʩʪʽ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ 
ʅʝʦʙʭʽʜʥʘ ʧʦʪʫʞʥʽʩʪʴ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
 

ὔ̅ ̃

ὗẗɝὴ

ʂ̃ẗʂ̐ẗʂ̅ ̃
 

ʜʝ 
ʂ̃ ð ʂʂɼ ʚʝʥʪʠʣʷʪʦʨʘ; 
ʂ̐ ð ʂʂɼ ʧʝʨʝʜʘʚʘʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ (ʤʫʬʪʠ, ʨʝʜʫʢʪʦʨʘ); 
ʂ̅  ̃ð ʂʂɼ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʧʘʩʫ ʧʦʪʫʞʥʦʩʪʽ: 
 

ὔ̃ ̉̂ ὔ̅ ẗ̃Ὧ̈ȟ    Ὧ̈ ρȢρ ρȢς 
 
ɿʘʧʘʩ ʧʦʪʫʞʥʦʩʪʽ ʢʦʤʧʝʥʩʫʻ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʧʨʠ ʟʘʧʫʩʢʫ, ʟʤʽʥʽ ʪʠʩʢʫ 

ʘʙʦ ʢʦʣʠʚʘʥʥʷʭ ʞʠʚʣʝʥʥʷ. 
 
ɺʠʙʽʨ ʪʠʧʫ ʜʚʠʛʫʥʘ ʟʘ ʨʝʞʠʤʦʤ ʥʘʚʘʥʪʘʞʝʥʥʷ 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʝʥʪʠʣʷʪʦʨʘ ʚʠʟʥʘʯʘʻ ʬʦʨʤʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʚʠ-

ʛʫʥʘ. 
ɺʠʜʽʣʷʶʪʴ ʢʽʣʴʢʘ ʪʠʧʦʚʠʭ ʨʝʞʠʤʽʚ: 
1. ɹʝʟʧʝʨʝʨʚʥʠʡ ʨʽʚʥʦʤʽʨʥʠʡ ʨʝʞʠʤ (S1) 



 

ɼʚʠʛʫʥ ʧʨʘʮʶʻ ʟ ʧʦʩʪʽʡʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʪʨʠʚʘʣʠʡ ʯʘʩ. 
ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʘʩʠʥʭʨʦʥʥʽ ʜʚʠʛʫʥʠ ʟ ʢʦʨʦʪʢʦʟʘʤʢʥʝ-

ʥʠʤ ʨʦʪʦʨʦʤ. 
2. ɹʝʟʧʝʨʝʨʚʥʠʡ ʟʤʽʥʥʠʡ ʨʝʞʠʤ (S3ïS6) 
ʅʘʚʘʥʪʘʞʝʥʥʷ ʟʤʽʥʶʻʪʴʩʷ ʮʠʢʣʽʯʥʦ (ʟʘʣʝʞʥʦ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ, ʚʦʣʦ-

ʛʦʩʪʽ, ʟʤʽʥʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ). 
ɼʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʯʘʩʪʦʪʥʦ-ʨʝʛʫʣʴʦʚʘʥʽ ʧʨʠʚʦʜʠ. 
3. ʂʦʨʦʪʢʦʯʘʩʥʠʡ ʨʝʞʠʤ (S2) 
ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʜʦʧʦʤʽʞʥʠʭ ʘʙʦ ʨʝʟʝʨʚʥʠʭ ʚʝʥʪʠʣʷʪʦʨʘʭ. 
ʇʦʪʨʽʙʝʥ ʟʘʧʘʩ ʧʦʪʫʞʥʦʩʪʽ ʜʣʷ ʢʦʨʦʪʢʦʯʘʩʥʠʭ ʧʝʨʝʚʘʥʪʘʞʝʥʴ. 
4. ʈʝʚʝʨʩʠʚʥʠʡ ʨʝʞʠʤ 
ɼʣʷ ʩʠʩʪʝʤ, ʱʦ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʫ ʜʚʦʭ ʥʘʧʨʷʤʢʘʭ ʧʦʪʦʢʫ (ʥʘʧʨʠ-

ʢʣʘʜ, ʨʝʟʝʨʚʥʽ ʚʝʥʪʠʣʷʮʽʡʥʽ ʩʠʩʪʝʤʠ ʰʘʭʪ). 
ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʚʠʛʫʥʠ ʟ ʤʦʞʣʠʚʽʩʪʶ ʨʝʚʝʨʩʫ ʘʙʦ ʧʦʜʚʽʡʥʦʛʦ ʞʠʚ-

ʣʝʥʥʷ. 
 
ʊʝʧʣʦʚʽ ʫʤʦʚʠ ʨʦʙʦʪʠ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ 
ʇʨʠ ʚʠʙʦʨʽ ʜʚʠʛʫʥʘ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʪʝʧʣʦʚʠʡ ʨʝʞʠʤ. 
ɺʝʥʪʠʣʷʪʦʨʠ, ʱʦ ʧʨʘʮʶʶʪʴ ʫ ʟʘʧʠʣʝʥʦʤʫ ʘʙʦ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨ-

ʥʦʤʫ ʧʦʚʽʪʨʽ, ʤʘʶʪʴ ʛʽʨʰʽ ʫʤʦʚʠ ʦʭʦʣʦʜʞʝʥʥʷ, ʪʦʤʫ ʩʣʽʜ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 
ʜʚʠʛʫʥʠ ʟ ʧʽʜʚʠʱʝʥʠʤ ʢʣʘʩʦʤ ʽʟʦʣʷʮʽʾ (F ʘʙʦ H) ʪʘ ʩʧʝʮʽʘʣʴʥʠʤʠ ʩʠʩʪʝ-
ʤʘʤʠ ʦʭʦʣʦʜʞʝʥʥʷ (ʪʠʧ IC411, IC416 ʪʦʱʦ). 

ɼʦʧʫʩʪʠʤʝ ʧʝʨʝʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʦʙʤʦʪʦʢ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʩʪʘ-
ʥʜʘʨʪʘʤʠ: 

ɝὝ̅̏̐ Ὕ̋ Ὕ̒ Ὢ̋̌́̒ ̨̨̠̗̩̈̏̌ 

ʜʝ 
Ὕ̋  ð ʪʝʤʧʝʨʘʪʫʨʘ ʦʙʤʦʪʦʢ, Áʉ; 
Ὕ̒  ð ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 
ʇʨʠʢʣʘʜ: ʜʣʷ ʢʣʘʩʫ ʽʟʦʣʷʮʽʾ F ʜʦʧʫʩʪʠʤʝ ʧʝʨʝʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

ʩʪʘʥʦʚʠʪʴ ( ρπυᶼὅ ). 
 
ɺʠʙʽʨ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʜʚʠʛʫʥʘ 
ʆʧʪʠʤʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʚʝʥʪʠʣʷʪʦʨʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʦʤʧ-

ʨʦʤʽʩʦʤ ʤʽʞ ʝʬʝʢʪʠʚʥʽʩʪʶ, ʨʽʚʥʝʤ ʰʫʤʫ ʪʘ ʤʝʭʘʥʽʯʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ. 
ɼʣʷ ʧʨʦʤʠʩʣʦʚʠʭ ʩʠʩʪʝʤ ʥʘʡʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʩʪʘʥʜʘʨʪʥʽ 

ʰʚʠʜʢʦʩʪʽ: 
¶ 750 ʦʙ/ʭʚ (8-ʧʦʣʶʩʥʽ ʜʚʠʛʫʥʠ); 
¶ 1000 ʦʙ/ʭʚ (6-ʧʦʣʶʩʥʽ); 
¶ 1500 ʦʙ/ʭʚ (4-ʧʦʣʶʩʥʽ). 
ɺʠʩʦʢʦʰʚʠʜʢʽʩʥʽ ʜʚʠʛʫʥʠ (3000 ʦʙ/ʭʚ) ʤʘʶʪʴ ʤʝʥʰʽ ʛʘʙʘʨʠʪʠ, ʘʣʝ 

ʩʪʚʦʨʶʶʪʴ ʙʽʣʴʰʠʡ ʰʫʤ ʽ ʚʽʙʨʘʮʽʶ. 
ʐʚʠʜʢʽʩʪʴ ʚʝʥʪʠʣʷʪʦʨʘ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʯʝʨʝʟ ʯʘʩʪʦʪʫ ʞʠʚʣʝʥʥʷ: 
 



 

ὲ
φπὪρ ί

ὴ
 

ʜʝ 
Ὢ ð ʯʘʩʪʦʪʘ ʞʠʚʣʝʥʥʷ, ɻʮ; 
ί ð ʢʦʚʟʘʥʥʷ; 
ὴ ð ʢʽʣʴʢʽʩʪʴ ʧʘʨ ʧʦʣʶʩʽʚ. 
 
ɼʠʥʘʤʽʯʥʽ ʨʝʞʠʤʠ ʽ ʧʫʩʢʦʚʽ ʤʦʤʝʥʪʠ 
ʇʽʜ ʯʘʩ ʧʫʩʢʫ ʚʝʥʪʠʣʷʪʦʨ ʩʪʚʦʨʶʻ ʟʥʘʯʥʠʡ ʤʦʤʝʥʪ ʽʥʝʨʮʽʾ, ʪʦʤʫ ʚʘʞ-

ʣʠʚʦ ʟʘʙʝʟʧʝʯʠʪʠ ʚʽʜʧʦʚʽʜʥʠʡ ʧʫʩʢʦʚʠʡ ʤʦʤʝʥʪ ʜʚʠʛʫʥʘ: 
 

ὓ̐ ̔̒̋ ρȢρ ρȢσὓ̏ ̐ȟ̍́̋̒Ȣ 

 
ɼʣʷ ʚʝʣʠʢʠʭ ʚʝʥʪʠʣʷʪʦʨʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʣʘʚʥʽ ʧʫʩʢʘʯʽ ʘʙʦ ʧʝʨʝʪʚʦ-

ʨʶʚʘʯʽ ʯʘʩʪʦʪʠ, ʷʢʽ ʟʤʝʥʰʫʶʪʴ ʤʝʭʘʥʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 
ʩʪʘʙʽʣʴʥʠʡ ʨʦʟʛʽʥ. 

ʏʘʩ ʧʫʩʢʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʽʟ ʨʽʚʥʷʥʥʷ ʜʠʥʘʤʽʢʠ ʦʙʝʨʪʘʣʴʥʦʛʦ ʨʫʭʫ: 
 

ὐ
Ὠʖ

Ὠὸ
ὓ̅ ̃ ὓ̏  ̐

 
ʜʝ ὐ ð ʤʦʤʝʥʪ ʽʥʝʨʮʽʾ ʩʠʩʪʝʤʠ. 
ɿʚʽʜʩʠ ʪʨʠʚʘʣʽʩʪʴ ʧʫʩʢʫ: 
 

ὸ̐
ὐ

ὓ̅ ̃ ὓ̏ ̐

̎

ὨʖȢ 

 
ʂʦʝʬʽʮʽʻʥʪ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ. 
ɼʣʷ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʚʠʛʫʥʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʝʬʽʮʽʻʥʪ ʟʘʚʘʥ-

ʪʘʞʝʥʥʷ: 

Ὧ̎
ὖ̕ ́̋̓

ὖ̎̏̍
 

 
ʆʧʪʠʤʘʣʴʥʠʤ ʚʚʘʞʘʻʪʴʩʷ ʨʝʞʠʤ  Ὧ̎ πȢχ πȢω . 
ʇʨʠ ʨʦʙʦʪʽ ʥʘ ʥʠʞʯʠʭ ʨʽʚʥʷʭ ʂʂɼ ʜʚʠʛʫʥʘ ʟʤʝʥʰʫʻʪʴʩʷ, ʘ ʚʪʨʘʪʠ ʫ 

ʩʪʘʣʽ ʪʘ ʤʽʜʽ ʟʨʦʩʪʘʶʪʴ. 
ɿʘʣʝʞʥʽʩʪʴ ʂʂɼ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ ʦʧʠʩʫʻʪʴʩʷ ʘʧʨʦʢʩʠʤʘʮʽʻʶ: 
 

ʂ ʂ̍ ́̋ρ̒ ὧρ Ὧ̎  
 
ʜʝ  ὧ ð ʝʤʧʽʨʠʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ (0.3ï0.5). 

  



 

ʉʠʩʪʝʤʠ ʟʘʭʠʩʪʫ, ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʜʽʘʛʥʦʩʪʠʢʠ ʚʝʥʪʠʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ 
ʉʫʯʘʩʥʽ ʚʝʥʪʠʣʷʪʦʨʥʽ ʫʩʪʘʥʦʚʢʠ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ð ʮʝ 

ʩʢʣʘʜʥʽ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʽ ʢʦʤʧʣʝʢʩʠ, ʱʦ ʧʨʘʮʶʶʪʴ ʫ ʚʘʞʢʠʭ ʫʤʦʚʘʭ: ʧʠʣ, 
ʚʦʣʦʛʘ, ʚʠʩʦʢʽ ʪʝʤʧʝʨʘʪʫʨʠ, ʘʛʨʝʩʠʚʥʽ ʛʘʟʠ, ʘ ʪʘʢʦʞ ʪʨʠʚʘʣʠʡ ʯʘʩ ʙʝʟʧʝ-
ʨʝʨʚʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭʥʴʦʾ ʥʘʜʽʡʥʦʾ ʨʦʙʦʪʠ ʥʝʦʙʭʽʜʥʦ 
ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʢʦʤʧʣʝʢʩ ʩʠʩʪʝʤ ʟʘʭʠʩʪʫ, ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʪʝʭʥʽʯʥʦʾ ʜʽʘʛʥʦʩ-
ʪʠʢʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʩʚʦʻʯʘʩʥʦ ʚʠʷʚʣʷʪʠ ʚʽʜʭʠʣʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ, ʟʘʧʦʙʽ-
ʛʘʪʠ ʘʚʘʨʽʷʤ ʽ ʧʣʘʥʫʚʘʪʠ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

 
ʆʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ ʩʠʩʪʝʤ ʟʘʭʠʩʪʫ ʪʘ ʜʽʘʛʥʦʩʪʠʢʠ 
1. ʂʦʥʪʨʦʣʴ ʨʦʙʦʯʠʭ ʧʘʨʘʤʝʪʨʽʚ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ (ʩʪʨʫʤ, ʥʘʧʨʫʛʘ, 

ʪʝʤʧʝʨʘʪʫʨʘ, ʰʚʠʜʢʽʩʪʴ, ʚʽʙʨʘʮʽʷ). 
2. ɺʠʷʚʣʝʥʥʷ ʪʘ ʫʩʫʥʝʥʥʷ ʚʽʜʭʠʣʝʥʴ ʜʦ ʤʦʤʝʥʪʫ ʚʠʥʠʢʥʝʥʥʷ ʘʚʘ-

ʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ. 
3. ɿʘʧʦʙʽʛʘʥʥʷ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷʤ ʜʚʠʛʫʥʘ ʽ ʤʝʭʘʥʽʯʥʠʤ ʧʦʰʢʦ-

ʜʞʝʥʥʷʤ ʚʝʥʪʠʣʷʪʦʨʘ. 
4. ɸʚʪʦʤʘʪʠʯʥʝ ʚʽʜʢʣʶʯʝʥʥʷ ʩʠʩʪʝʤʠ ʧʨʠ ʧʝʨʝʚʠʱʝʥʥʽ ʢʨʠʪʠʯʥʠʭ 

ʟʥʘʯʝʥʴ. 
5. ɿʙʽʨ ʽ ʟʙʝʨʝʞʝʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʘʥʘʣʽʟʫ ʪʘ ʧʣʘ-

ʥʫʚʘʥʥʷ ʨʝʤʦʥʪʽʚ. 
6. ɯʥʪʝʛʨʘʮʽʷ ʚ ʩʠʩʪʝʤʫ ɸʉʋ ʊʇ ʜʣʷ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʩʪʘʥʫ ʦʙʣʘʜʥʘʥʥʷ. 
 
ɺʠʜʠ ʟʘʭʠʩʪʽʚ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ ʚʝʥʪʠʣʷʪʦʨʽʚ 
1. ʊʝʧʣʦʚʠʡ ʟʘʭʠʩʪ 
ɿʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʨʤʦʜʘʪʯʠʢʽʚ ʫ ʦʙʤʦʪʢʘʭ ʩʪʘʪʦʨʘ ʘʙʦ 

ʪʝʨʤʦʨʝʣʝ. 
ʅʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʝʥʩʦʨʠ ʪʠʧʫ PTC ʘʙʦ PT100, ʩʠʛʥʘʣ 

ʷʢʠʭ ʥʘʜʭʦʜʠʪʴ ʜʦ ʢʦʥʪʨʦʣʝʨʘ ʘʙʦ ʯʘʩʪʦʪʥʦʛʦ ʧʝʨʝʪʚʦʨʶʚʘʯʘ. 
ʇʨʠ ʧʝʨʝʚʠʱʝʥʥʽ ʛʨʘʥʠʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʜʚʠʛʫʥ ʟʫʧʠʥʷʻʪʴʩʷ ʘʚʪʦ-

ʤʘʪʠʯʥʦ. 
ʊʝʧʣʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʦʧʠʩʫʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʫ: 
 

ὅ
ὨὝ

Ὠὸ
ὖ̃̓ ὬὃὝ Ὕ  

ʜʝ 
ὅ ð ʪʝʧʣʦʻʤʥʽʩʪʴ ʦʙʤʦʪʦʢ; 
ὖ̃  ̓ð ʚʪʨʘʪʠ ʧʦʪʫʞʥʦʩʪʽ; 
ὬὃὝ Ὕ   ð ʚʽʜʚʝʜʝʥʥʷ ʪʝʧʣʘ ʚ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. 
2. ɿʘʭʠʩʪ ʚʽʜ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʟʘ ʩʪʨʫʤʦʤ 
ʂʦʥʪʨʦʣʶʻʪʴʩʷ ʧʝʨʝʚʠʱʝʥʥʷ ʩʪʨʫʤʫ ʚʠʱʝ ʜʦʧʫʩʪʠʤʦʛʦ ʟʥʘʯʝʥʥʷ: 
 

Ὅ̕ Ὧ̐ẗὍ̎̏ ̍

ʜʝ  Ὧ̐ ρȢρ ρȢσ . 



 

ʈʝʘʣʽʟʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʣʝ ʩʪʨʫʤʫ ʘʙʦ ʤʦʜʫʣʽʚ 
ʯʘʩʪʦʪʥʦʛʦ ʧʝʨʝʪʚʦʨʶʚʘʯʘ. 

ʇʨʠ ʢʦʨʦʪʢʦʯʘʩʥʦʤʫ ʧʝʨʝʚʠʱʝʥʥʽ ʩʠʩʪʝʤʘ ʤʦʞʝ ʟʤʝʥʰʠʪʠ ʰʚʠʜ-
ʢʽʩʪʴ ʚʝʥʪʠʣʷʪʦʨʘ, ʧʨʠ ʪʨʠʚʘʣʦʤʫ ð ʟʫʧʠʥʠʪʠ ʡʦʛʦ. 

3. ɿʘʭʠʩʪ ʚʽʜ ʟʥʠʞʝʥʥʷ ʥʘʧʨʫʛʠ (ʥʝʜʦʥʘʧʨʫʛʠ) 
ʇʨʠ ʟʤʝʥʰʝʥʥʽ ʥʘʧʨʫʛʠ ʞʠʚʣʝʥʥʷ ʜʚʠʛʫʥ ʚʪʨʘʯʘʻ ʤʦʤʝʥʪ, ʱʦ ʤʦʞʝ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʫʧʠʥʢʠ ʚʝʥʪʠʣʷʪʦʨʘ ʘʙʦ ʧʝʨʝʛʨʽʚʫ. 
ɸʚʪʦʤʘʪʠʯʥʠʡ ʙʣʦʢ ʢʦʥʪʨʦʣʶ ʥʘʧʨʫʛʠ ʟʜʽʡʩʥʶʻ ʚʽʜʢʣʶʯʝʥʥʷ ʧʨʠ ( 

Ὗ πȢψὟ̎ ̏ ̍). 
4. ɿʘʭʠʩʪ ʚʽʜ ʧʝʨʝʢʦʩʫ ʬʘʟ ʽ ʦʙʨʠʚʫ 
ʅʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʥʘʧʨʫʛ ʫ ʬʘʟʘʭ ʩʧʨʠʯʠʥʷʻ ʟʨʦʩʪʘʥʥʷ ʩʪʨʫʤʽʚ ʫ ʦʜʥʽʡ 

ʽʟ ʬʘʟ ʽ ʧʝʨʝʛʨʽʚ ʦʙʤʦʪʦʢ. 
ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʝʣʝ ʢʦʥʪʨʦʣʶ ʬʘʟ, ʱʦ 

ʨʝʘʛʫʶʪʴ ʥʘ ʘʩʠʤʝʪʨʽʶ ʧʦʥʘʜ 5ï10 %. 
5. ɿʘʭʠʩʪ ʚʽʜ ʟʚʦʨʦʪʥʦʛʦ ʥʘʧʨʷʤʢʫ ʦʙʝʨʪʘʥʥʷ 
ʆʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʠʡ ʜʣʷ ʛʦʣʦʚʥʠʭ ʰʘʭʪʥʠʭ ʚʝʥʪʠʣʷʪʦʨʽʚ, ʜʝ ʟʤʽʥʘ 

ʥʘʧʨʷʤʢʫ ʧʦʪʦʢʫ ʤʦʞʝ ʩʪʚʦʨʠʪʠ ʥʝʙʝʟʧʝʯʥʫ ʩʠʪʫʘʮʽʶ. 
ʂʦʥʪʨʦʣʴ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʣʝ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʬʘʟ ʘʙʦ 

ʝʥʢʦʜʝʨʘ ʰʚʠʜʢʦʩʪʽ. 
6. ɿʘʭʠʩʪ ʚʽʜ ʚʽʙʨʘʮʽʾ ʪʘ ʨʦʟʙʘʣʘʥʩʫʚʘʥʥʷ ʨʦʪʦʨʘ 
ʇʝʨʝʚʠʱʝʥʥʷ ʜʦʧʫʩʪʠʤʦʛʦ ʨʽʚʥʷ ʚʽʙʨʘʮʽʡ ʻ ʦʟʥʘʢʦʶ ʜʝʬʝʢʪʽʚ ʧʽʜʰʠ-

ʧʥʠʢʽʚ, ʤʫʬʪ ʘʙʦ ʣʦʧʘʪʝʡ. 
ʉʠʛʥʘʣ ʚʽʜ ʚʽʙʨʦʩʝʥʩʦʨʽʚ (ʘʢʩʝʣʝʨʘʪʦʨʽʚ) ʦʙʨʦʙʣʷʻʪʴʩʷ ʩʠʩʪʝʤʦʶ 

ʤʦʥʽʪʦʨʠʥʛʫ, ʽ ʧʨʠ ʧʝʨʝʚʠʱʝʥʥʽ ʧʦʨʦʛʫ ʚʽʙʨʘʮʽʡ ʚʝʥʪʠʣʷʪʦʨ ʘʚʪʦʤʘʪʠʯʥʦ 
ʟʫʧʠʥʷʻʪʴʩʷ. 

ɼʦʧʫʩʪʠʤʠʡ ʨʽʚʝʥʴ ʚʽʙʨʘʮʽʡ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ ʩʪʘʥʜʘʨʪʘʤʠ: 
 

ὺ̅̏̐ τȢυȟ̍ Ⱦ̍̒  ̠̅̌ ̖̃̆̌̉̋̉ ̙̍́̉̎ 

 
ʄʦʥʽʪʦʨʠʥʛ ʽ ʢʦʥʪʨʦʣʴ ʧʘʨʘʤʝʪʨʽʚ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʦʾ ʩʠʩʪʝʤʠ 
ʄʦʥʽʪʦʨʠʥʛ ʚʠʢʦʥʫʻʪʴʩʷ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʘʪʯʠʢʽʚ, 

ʢʦʥʪʨʦʣʝʨʽʚ ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ SCADA. 
ʂʦʥʪʨʦʣʴʦʚʘʥʽ ʧʘʨʘʤʝʪʨʠ: 
ʇʘʨʘʤʝʪʨ ʊʠʧ ʜʘʪʯʠʢʘ ʅʦʨʤʦʚʘʥʽ ʤʝʞʽ 

ʊʝʤʧʝʨʘʪʫʨʘ ʦʙʤʦʪʦʢ PT100, PTC 80ï120 ÁC 

ʉʪʨʫʤ ʩʪʘʪʦʨʘ ʐʫʥʪ, ʊʊ 0.8ï1.2 Ĭ Iʥʦʤ 

ɺʽʙʨʘʮʽʷ ɸʢʩʝʣʝʨʦʤʝʪʨ Ò 4.5 ʤʤ/ʩ 

ʏʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ɽʥʢʦʜʝʨ Ñ5 % ʚʽʜ ʥʦʤʽʥʘʣʫ 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʽʜʰʠʧʥʠʢʽʚ ʊʝʨʤʦʧʘʨʘ Ò 90 ÁC 

ʊʠʩʢ ʧʦʚʽʪʨʷ ɼʘʪʯʠʢ ʪʠʩʢʫ (4ï20 ʤɸ) ɿʘʣʝʞʥʦ ʚʽʜ ʩʠʩʪʝʤʠ 

ɼʘʥʽ ʟ ʜʘʪʯʠʢʽʚ ʟʙʠʨʘʶʪʴʩʷ ʢʦʥʪʨʦʣʝʨʦʤ ʽ ʧʝʨʝʜʘʶʪʴʩʷ ʜʦ ʩʠʩʪʝʤʠ 
SCADA, ʜʝ ʦʧʝʨʘʪʦʨ ʤʦʞʝ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʩʪʘʥ ʦʙʣʘʜʥʘʥʥʷ, ʦʪʨʠʤʫʚʘʪʠ 
ʧʦʧʝʨʝʜʞʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʪʝʥʜʝʥʮʽʾ. 

ɺʽʙʨʘʮʽʡʥʘ ʜʽʘʛʥʦʩʪʠʢʘ ʚʝʥʪʠʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ 
ʇʨʠʟʥʘʯʝʥʥʷ: 



 

ɺʽʙʨʘʮʽʡʥʘ ʜʽʘʛʥʦʩʪʠʢʘ ʜʦʟʚʦʣʷʻ ʚʠʷʚʣʷʪʠ ʜʝʬʝʢʪʠ ʧʽʜʰʠʧʥʠʢʽʚ, ʨʦ-
ʟʙʘʣʘʥʩʫʚʘʥʥʷ ʨʦʪʦʨʘ, ʥʝʚʽʜʮʝʥʪʨʦʚʘʥʽʩʪʴ ʤʫʬʪ, ʨʦʟʭʠʪʫʚʘʥʥʷ ʢʨʽʧʣʝʥʴ, 
ʟʥʦʩ ʣʦʧʘʪʝʡ ʪʘ ʽʥʰʽ ʚʽʜʭʠʣʝʥʥʷ. 

ʄʝʪʦʜʠʢʘ: 
ɺʠʤʽʨʶʶʪʴʩʷ ʚʽʙʨʦʰʚʠʜʢʽʩʪʴ ( v ), ʚʽʙʨʦʧʝʨʝʤʽʱʝʥʥʷ ( s ) ʘʙʦ ʚʽʙʨʦ-

ʘʢʩʝʣʝʨʘʮʽʷ ( a ). 
ʄʽʞ ʮʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʽʩʥʫʻ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ: 
 

ὥ ʖίȟ ὺ ʖί 
 
ʜʝ ʖ  ςʌὪ  ð ʢʨʫʛʦʚʘ ʯʘʩʪʦʪʘ ʚʽʙʨʘʮʽʡ. 
ʉʧʝʢʪʨʘʣʴʥʠʡ ʘʥʘʣʽʟ ʩʠʛʥʘʣʽʚ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʪʠʧ ʜʝʬʝʢʪʫ: 
¶ ʇʽʢ ʥʘ ʯʘʩʪʦʪʽ 1Ĭn ð ʜʠʩʙʘʣʘʥʩ; 
¶ 2Ĭn ð ʜʝʬʝʢʪ ʤʫʬʪʠ ʘʙʦ ʝʣʽʧʪʠʯʥʽʩʪʴ ʚʘʣʘ; 
¶ ɺʠʩʦʢʦʯʘʩʪʦʪʥʽ ʢʦʣʠʚʘʥʥʷ ð ʧʦʰʢʦʜʞʝʥʥʷ ʧʽʜʰʠʧʥʠʢʽʚ. 
 
ʊʝʧʣʦʚʘ ʜʽʘʛʥʦʩʪʠʢʘ 
ɼʣʷ ʢʦʥʪʨʦʣʶ ʩʪʘʥʫ ʦʙʤʦʪʦʢ, ʧʽʜʰʠʧʥʠʢʽʚ ʽ ʟôʻʜʥʘʥʴ ʚʠʢʦʨʠʩʪʦʚʫ-

ʻʪʴʩʷ ʽʥʬʨʘʯʝʨʚʦʥʘ ʪʝʨʤʦʛʨʘʬʽʷ. 
ʊʝʧʣʦʚʽʟʦʨ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʣʦʢʘʣʴʥʽ ʧʝʨʝʛʨʽʚʠ, ʩʧʨʠʯʠʥʝʥʽ: 
¶ ʥʝʷʢʽʩʥʠʤʠ ʢʦʥʪʘʢʪʘʤʠ ʫ ʢʣʝʤʥʠʭ ʢʦʨʦʙʢʘʭ; 
¶ ʧʽʜʚʠʱʝʥʠʤ ʦʧʦʨʦʤ ʟôʻʜʥʘʥʴ; 
¶ ʧʦʰʢʦʜʞʝʥʥʷʤʠ ʽʟʦʣʷʮʽʾ; 
¶ ʘʩʠʤʝʪʨʽʻʶ ʥʘʚʘʥʪʘʞʝʥʥʷ. 
ʊʝʤʧʝʨʘʪʫʨʥʘ ʨʽʟʥʠʮʷ ʤʽʞ ʬʘʟʘʤʠ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ  ρπᶼὅ . 
 
ʂʦʥʪʨʦʣʴ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 
ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʟʜʽʡʩʥʶ-

ʶʪʴ: 

¶ ʚʠʤʽʨʶʚʘʥʥʷ ʤʠʪʪʻʚʦʾ ʧʦʪʫʞʥʦʩʪʽ ὖ ЍσὟὍÃÏÓ•; 

¶ ʨʦʟʨʘʭʫʥʦʢ ʩʧʦʞʠʪʦʾ ʝʥʝʨʛʽʾ ὡ ὖ᷿ὸὨὸ ; 
¶ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʪʫʞʥʦʩʪʽ ÃÏÓ• ; 
¶ ʘʥʘʣʽʟ ʛʘʨʤʦʥʽʯʥʠʭ ʩʧʦʪʚʦʨʝʥʴ ʥʘʧʨʫʛʠ ʪʘ ʩʪʨʫʤʫ. 
ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʛʘʨʤʦʥʽʢ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʝʨʝʛʨʽʚʫ ʜʚʠʛʫʥʘ ʪʘ ʩʧʦʪʚʦ-

ʨʝʥʥʷ ʩʠʛʥʘʣʽʚ ʜʘʪʯʠʢʽʚ, ʪʦʤʫ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʬʽʣʴʪʨʠ ʃïʉ ʘʙʦ ʘʢʪʠʚʥʽ 
ʢʦʤʧʝʥʩʘʪʦʨʠ. 

 
ʉʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʘʚʘʨʽʡʥʦʛʦ ʟʘʭʠʩʪʫ 
ʇʨʠ ʧʝʨʝʚʠʱʝʥʥʽ ʚʩʪʘʥʦʚʣʝʥʠʭ ʧʦʨʦʛʦʚʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʩʠʩ-

ʪʝʤʘ ʚʠʢʦʥʫʻ: 
1. ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʫ ʩʠʛʥʘʣʽʟʘʮʽʶ (ʞʦʚʪʠʡ ʨʽʚʝʥʴ); 
2. ʘʚʪʦʤʘʪʠʯʥʝ ʚʽʜʢʣʶʯʝʥʥʷ (ʯʝʨʚʦʥʠʡ ʨʽʚʝʥʴ). 
ʊʠʧʦʚʠʡ ʘʣʛʦʨʠʪʤ ʘʚʘʨʽʡʥʦʛʦ ʚʽʜʢʣʶʯʝʥʥʷ ʚʝʥʪʠʣʷʪʦʨʘ: 
1. ɺʠʷʚʣʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ( ὼ ὼ̅ ̏ ̐); 



 

2. ʇʝʨʝʜʘʯʘ ʩʠʛʥʘʣʫ ʜʦ ʢʦʥʪʨʦʣʝʨʘ PLC; 
3. ɿʫʧʠʥʢʘ ʜʚʠʛʫʥʘ ʯʝʨʝʟ ʇʏ ʘʙʦ ʢʦʥʪʘʢʪʦʨ; 
4. ɹʣʦʢʫʚʘʥʥʷ ʧʦʚʪʦʨʥʦʛʦ ʧʫʩʢʫ ʜʦ ʫʩʫʥʝʥʥʷ ʧʨʠʯʠʥʠ; 
5. ɿʘʧʠʩ ʧʦʜʽʾ ʫ ʞʫʨʥʘʣ SCADA. 
 
ɯʥʪʝʛʨʦʚʘʥʽ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ 
ɺʝʣʠʢʽ ʚʝʥʪʠʣʷʮʽʡʥʽ ʢʦʤʧʣʝʢʩʠ ʦʙʣʘʜʥʫʶʪʴʩʷ ʽʥʪʝʛʨʦʚʘʥʠʤʠ ʩʠʩʪʝ-

ʤʘʤʠ Condition Monitoring System (CMS), ʷʢʽ ʦʙôʻʜʥʫʶʪʴ ʫ ʩʦʙʽ ʬʫʥʢʮʽʾ: 
¶ ʟʙʦʨʫ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʜʘʥʠʭ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ; 
¶ ʘʚʪʦʤʘʪʠʯʥʦʾ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ; 
¶ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʝʩʫʨʩʫ ʚʫʟʣʽʚ (ʧʽʜʰʠʧʥʠʢʽʚ, ʽʟʦʣʷʮʽʾ, ʤʫʬʪ); 
¶ ʧʝʨʝʜʘʚʘʥʥʷ ʜʘʥʠʭ ʥʘ ʩʝʨʚʝʨ ʪʝʭʥʽʯʥʦʾ ʧʽʜʪʨʠʤʢʠ ʧʽʜʧʨʠʻʤʩ-

ʪʚʘ. 
ʉʠʩʪʝʤʘ CMS ʤʦʞʝ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʤʦʜʫʣʷʤʠ ERP ʘʙʦ MES, ʟʘʙʝʟ-

ʧʝʯʫʶʯʠ ʧʨʝʜʠʢʪʠʚʥʝ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ð ʪʦʙʪʦ ʨʝʤʦʥʪ ʟʘ ʩʪʘʥʦʤ, 
ʘ ʥʝ ʟʘ ʢʘʣʝʥʜʘʨʥʠʤ ʛʨʘʬʽʢʦʤ. 

 
ɿʘʩʪʦʩʫʚʘʥʥʷ ʚʝʥʪʠʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ ʫ ʛʽʨʥʠʯʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ 
ʉʠʩʪʝʤʠ ʚʝʥʪʠʣʷʮʽʾ ʫ ʛʽʨʥʠʯʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʻ ʢʣʶʯʦʚʠʤ ʝʣʝʤʝʥʪʦʤ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʯʥʠʭ ʫʤʦʚ ʧʨʘʮʽ, ʩʪʘʙʽʣʴʥʦʛʦ ʤʽʢʨʦʢʣʽʤʘʪʫ ʪʘ ʝʬʝʢʪʠ-
ʚʥʦʛʦ ʚʠʜʘʣʝʥʥʷ ʰʢʽʜʣʠʚʠʭ ʛʘʟʽʚ ʽ ʧʠʣʫ. 

ɺʽʜ ʧʨʘʚʠʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʧʦʚʽʪʨʦʦʙʤʽʥʫ ʟʘʣʝʞʠʪʴ ʥʝ ʣʠʰʝ ʧʨʦʜʫʢ-
ʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʰʘʭʪ, ʘ ʡ ʞʠʪʪʷ ʣʶʜʝʡ, ʪʦʤʫ ʽʥʞʠʥʽʨʠʥʛ ʚʝʥʪʠʣʷʪʦʨʥʠʭ 
ʩʠʩʪʝʤ ʫ ʛʽʨʥʠʯʠʭ ʫʤʦʚʘʭ ʤʘʻ ʩʪʨʘʪʝʛʽʯʥʝ ʟʥʘʯʝʥʥʷ. 

 
ʇʨʠʟʥʘʯʝʥʥʷ ʚʝʥʪʠʣʷʮʽʾ ʚ ʰʘʭʪʘʭ 
ʆʩʥʦʚʥʽ ʬʫʥʢʮʽʾ ʰʘʭʪʥʦʾ ʚʝʥʪʠʣʷʮʽʾ: 
1. ʇʦʩʪʘʯʘʥʥʷ ʩʚʽʞʦʛʦ ʧʦʚʽʪʨʷ ʜʦ ʨʦʙʦʯʠʭ ʟʦʥ. 
2. ɺʠʜʘʣʝʥʥʷ ʤʝʪʘʥʫ, ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ, ʧʠʣʫ, ʦʢʩʠʜʽʚ ʘʟʦʪʫ, ʚʦ-

ʣʦʛʠ. 
3. ʈʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ. 
4. ʈʦʟʚʝʜʝʥʥʷ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʠʭ ʩʫʤʽʰʝʡ ʜʦ ʙʝʟʧʝʯʥʠʭ ʢʦʥʮʝʥ-

ʪʨʘʮʽʡ. 
5. ʇʽʜʪʨʠʤʘʥʥʷ ʥʦʨʤʘʣʴʥʦʛʦ ʢʠʩʥʝʚʦʛʦ ʙʘʣʘʥʩʫ ʫ ʚʠʨʦʙʢʘʭ. 
ʇʦʨʫʰʝʥʥʷ ʨʦʙʦʪʠ ʚʝʥʪʠʣʷʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʠ-

ʙʫʭʫ, ʧʦʞʝʞʽ ʘʙʦ ʦʪʨʫʻʥʥʷ ʧʝʨʩʦʥʘʣʫ. ʊʦʤʫ ʚʠʤʦʛʠ ʜʦ ʪʘʢʠʭ ʩʠʩʪʝʤ ʨʝʛ-
ʣʘʤʝʥʪʫʶʪʴʩʷ ʇʨʘʚʠʣʘʤʠ ʙʝʟʧʝʢʠ ʫ ʚʫʛʽʣʴʥʠʭ ʰʘʭʪʘʭ ʋʢʨʘʾʥʠ ʪʘ ʤʽʞʥʘ-
ʨʦʜʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ISO 21909, IEC 60079. 

 
ʂʣʘʩʠʬʽʢʘʮʽʷ ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʫʩʪʘʥʦʚʦʢ ʰʘʭʪ 
1. ɻʦʣʦʚʥʽ ʚʝʥʪʠʣʷʮʽʡʥʽ ʫʩʪʘʥʦʚʢʠ (ɻɺʋ) 
ʇʨʠʟʥʘʯʝʥʽ ʜʣʷ ʧʨʦʚʽʪʨʶʚʘʥʥʷ ʚʩʽʻʾ ʰʘʭʪʠ. ɿʘʟʚʠʯʘʡ ʚʩʪʘʥʦʚʣʶ-

ʶʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʙʽʣʷ ʛʦʣʦʚʥʦʛʦ ʩʪʦʚʙʫʨʘ. 
ʍʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʝʣʠʢʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ (ʜʦ 1000ï3000 ʤį/ʩ) ʽ ʚʠ-

ʩʦʢʠʤ ʪʠʩʢʦʤ (ʜʦ 5000 ʇʘ). 



 

ʋ ʩʢʣʘʜʽ: ʜʚʘ ʚʝʥʪʠʣʷʪʦʨʠ ð ʦʩʥʦʚʥʠʡ ʪʘ ʨʝʟʝʨʚʥʠʡ (ʫ ʨʝʞʠʤʽ N+1). 
 
2. ɼʦʧʦʤʽʞʥʽ (ʤʽʩʮʝʚʽ) ʚʝʥʪʠʣʷʪʦʨʠ (ʄɺʋ) 
ɿʘʙʝʟʧʝʯʫʶʪʴ ʧʨʦʚʽʪʨʶʚʘʥʥʷ ʦʢʨʝʤʠʭ ʚʠʨʦʙʦʢ, ʛʦʨʠʟʦʥʪʽʚ, ʪʫʧʠʢʦ-

ʚʠʭ ʚʠʙʦʶ. 
ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ð 5ï100 ʤį/ʩ, ʪʠʩʢ ð ʜʦ 2000 ʇʘ. 
ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʘʟʦʤ ʽʟ ʛʥʫʯʢʠʤʠ ʚʝʥʪʠʣʷʮʽʡʥʠʤʠ ʪʨʫʙʦʧʨʦʚʦ-

ʜʘʤʠ. 
3. ɸʚʘʨʽʡʥʽ ʪʘ ʨʝʚʝʨʩʠʚʥʽ ʫʩʪʘʥʦʚʢʠ 
ʇʨʠʟʥʘʯʝʥʽ ʜʣʷ ʟʤʽʥʠ ʥʘʧʨʷʤʢʫ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ ʧʨʠ ʘʚʘʨʽʾ (ʧʦʞʝʞʽ, ʚʠ-

ʙʫʭʫ). 
ɿʘʙʝʟʧʝʯʫʶʪʴ ʨʝʚʝʨʩʫʚʘʥʥʷ ʧʦʚʽʪʨʷ ʧʨʦʪʷʛʦʤ Ò 10 ʭʚʠʣʠʥ, ʚʽʜʧʦ-

ʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʙʝʟʧʝʢʠ. 
 
ʊʠʧʠ ʚʝʥʪʠʣʷʪʦʨʽʚ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʰʘʭʪʘʭ 
ʋ ʛʽʨʥʠʯʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ: 
¶ ʦʩʴʦʚʽ ʚʝʥʪʠʣʷʪʦʨʠ ʪʠʧʫ ɺʎɼ, ɺʄʕ, ɺʆɼ, ɺʆɼʄ ð ʜʣʷ ʛʦʣʦʚ-

ʥʠʭ ʫʩʪʘʥʦʚʦʢ; 
¶ ʨʘʜʽʘʣʴʥʽ ʚʝʥʪʠʣʷʪʦʨʠ ʪʠʧʫ ɺʈʇ, ɺʈʐ ð ʜʣʷ ʜʦʧʦʤʽʞʥʠʭ ʽ ʘʩ-

ʧʽʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ; 
¶ ʚʠʙʫʭʦʟʘʭʠʱʝʥʽ ʚʝʥʪʠʣʷʪʦʨʠ ʪʠʧʫ ɺʆɹ, ɺʄʇɺ ð ʫ ʚʫʛʽʣʴʥʠʭ 

ʰʘʭʪʘʭ ʟ ʤʝʪʘʥʦʚʠʜʽʣʝʥʥʷʤ. 
ʆʩʥʦʚʥʽ ʚʠʤʦʛʠ ʜʦ ʚʝʥʪʠʣʷʪʦʨʽʚ: 
¶ ʚʠʢʦʥʘʥʥʷ ʚʠʙʫʭʦʟʘʭʠʱʝʥʝ (Exd); 
¶ ʩʪʽʡʢʽʩʪʴ ʜʦ ʘʙʨʘʟʠʚʥʦʛʦ ʧʠʣʫ; 
¶ ʤʦʞʣʠʚʽʩʪʴ ʨʝʚʝʨʩʠʚʥʦʾ ʨʦʙʦʪʠ; 
¶ ʚʠʩʦʢʠʡ ʂʂɼ ʧʨʠ ʟʤʽʥʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ (ʜʦ 0.85ï0.90); 
¶ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʰʫʤʫ ʪʘ ʚʽʙʨʘʮʽʡ. 
 
ɽʣʝʢʪʨʦʤʝʭʘʥʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʰʘʭʪʥʠʭ ʚʝʥʪʠʣʷʪʦʨʽʚ 
ɽʣʝʢʪʨʦʜʚʠʛʫʥʠ ʛʦʣʦʚʥʠʭ ʚʝʥʪʠʣʷʪʦʨʽʚ ʤʘʶʪʴ ʧʦʪʫʞʥʽʩʪʴ ʚʽʜ 160 ʜʦ 

1000 ʢɺʪ, ʥʘʧʨʫʛʫ 6ï10 ʢɺ, ʩʪʫʧʽʥʴ ʟʘʭʠʩʪʫ IP55 ʘʙʦ IP65, ʘ ʪʘʢʦʞ ʚʠʢʦ-
ʥʘʥʥʷ ɺʈ ʘʙʦ ɺʈɺ (ʚʠʙʫʭʦʟʘʭʠʱʝʥʝ, ʨʫʜʥʠʯʥʝ). 

ɿʘʟʚʠʯʘʡ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʘʩʠʥʭʨʦʥʥʽ ʜʚʠʛʫʥʠ ʟ ʬʘʟʥʠʤ ʨʦʪʦʨʦʤ ʘʙʦ 
ʜʚʠʛʫʥʠ, ʢʝʨʦʚʘʥʽ ʯʝʨʝʟ ʯʘʩʪʦʪʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ. 

ʉʭʝʤʘ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ʧʝʨʝʜʙʘʯʘʻ: 
¶ ʨʝʟʝʨʚʥʝ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʜʚʦʭ ʥʝʟʘʣʝʞʥʠʭ ʣʽʥʽʡ ʞʠʚʣʝʥʥʷ; 
¶ ʘʚʪʦʤʘʪʠʯʥʝ ʧʝʨʝʤʠʢʘʥʥʷ ʥʘ ʨʝʟʝʨʚ ʧʨʠ ʟʥʝʩʪʨʫʤʣʝʥʥʽ; 
¶ ʤʦʞʣʠʚʽʩʪʴ ʨʫʯʥʦʛʦ ʘʙʦ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʟ ʜʠʩʧʝʪʯʝʨ-

ʩʴʢʦʛʦ ʧʫʥʢʪʫ. 
 
ʈʝʛʫʣʶʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʰʘʭʪʥʠʭ ʚʝʥʪʠʣʷʪʦʨʽʚ 
ʈʝʛʫʣʶʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʛʣʠʙʠʥʠ ʰʘʭʪʠ, ʢʽʣʴʢʦʩʪʽ ʧʨʘ-

ʮʶʶʯʠʭ ʛʦʨʠʟʦʥʪʽʚ ʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʘʟʽʚ. 
ʆʩʥʦʚʥʽ ʤʝʪʦʜʠ: 



 

1. ʇʦʚʦʨʦʪ ʣʦʧʘʪʝʡ ʥʘʧʨʘʚʣʷʶʯʦʛʦ ʘʧʘʨʘʪʘ (ʤʝʭʘʥʽʯʥʝ ʨʝʛʫʣʶ-
ʚʘʥʥʷ); 

2. ɿʤʽʥʘ ʯʘʩʪʦʪʠ ʞʠʚʣʝʥʥʷ ʜʚʠʛʫʥʘ (ʝʣʝʢʪʨʠʯʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʯʝ-
ʨʝʟ ʇʏ); 

3. ʂʦʤʙʽʥʦʚʘʥʝ ʢʝʨʫʚʘʥʥʷ ï ʜʣʷ ʩʠʩʪʝʤ ʟ ʚʝʣʠʢʦʶ ʽʥʝʨʮʽʡʥʽʩʪʶ 
ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ. 

ʏʘʩʪʦʪʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʝʢʦʥʦʤʠʪʠ ʜʦ 40 % ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, 
ʱʦ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʜʣʷ ʛʦʣʦʚʥʠʭ ʚʝʥʪʠʣʷʪʦʨʥʠʭ ʫʩʪʘʥʦʚʦʢ, ʷʢʽ ʧʨʘʮʶ-
ʶʪʴ ʙʝʟʧʝʨʝʨʚʥʦ. 

 
ɹʝʟʧʝʢʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʩʠʩʪʝʤ 
ɹʝʟʧʝʯʥʘ ʨʦʙʦʪʘ ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʩʠʩʪʝʤ ʰʘʭʪ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ: 
¶ ʘʚʪʦʤʘʪʠʯʥʠʤ ʢʦʥʪʨʦʣʝʤ ʧʘʨʘʤʝʪʨʽʚ ʧʦʚʽʪʨʷ: 
¶ ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʝʪʘʥʫ, ʢʠʩʥʶ, ʪʝʤʧʝʨʘʪʫʨʠ, ʪʠʩʢʫ; 
¶ ʘʚʪʦʤʘʪʠʯʥʠʤ ʨʝʚʝʨʩʦʤ: 
¶ ʧʨʠ ʧʝʨʝʚʠʱʝʥʥʽ ʜʦʧʫʩʪʠʤʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʝʪʘʥʫ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʟʤʽʥʘ ʥʘʧʨʷʤʢʫ ʧʦʪʦʢʫ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʛʘʟʽʚ; 
¶ ʘʚʘʨʽʡʥʠʤ ʞʠʚʣʝʥʥʷʤ: 
¶ ʥʘ ʚʠʧʘʜʦʢ ʚʽʜʢʣʶʯʝʥʥʷ ʦʩʥʦʚʥʦʾ ʣʽʥʽʾ; 
¶ ʜʫʙʣʶʚʘʥʥʷʤ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ: 
¶ ʨʝʟʝʨʚʥʠʡ ʜʚʠʛʫʥ ʽ ʚʝʥʪʠʣʷʪʦʨ, ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ, ʢʘʥʘʣʠ 

ʟʚôʷʟʢʫ. 
ʉʠʩʪʝʤʘ ʢʦʥʪʨʦʣʶ ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʝʪʘʥʫ ʧʦʙʫʜʦʚʘʥʘ ʟʘ ʧʨʠʥʮʠʧʦʤ 

ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ. ʗʢʱʦ ʨʽʚʝʥʴ ʤʝʪʘʥʫ ʧʝʨʝʚʠʱʫʻ 1 %, ʩʠʛʥʘʣ 
ʧʦʜʘʻʪʴʩʷ ʜʦ ʜʠʩʧʝʪʯʝʨʘ; ʧʨʠ 1,5 % ð ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʥʦ ʟʫʧʠʥʷʻ ʨʦ-
ʙʦʪʫ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʚʠʢʦʥʫʻ ʨʝʚʝʨʩʫʚʘʥʥʷ ʧʦʪʦʢʫ. 

 
ʉʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʝʨʫʚʘʥʥʷ 
ɻʦʣʦʚʥʽ ʚʝʥʪʠʣʷʮʽʡʥʽ ʫʩʪʘʥʦʚʢʠ ʦʩʥʘʱʫʶʪʴʩʷ ʩʫʯʘʩʥʠʤʠ ʩʠʩʪʝʤʘʤʠ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ: 
¶ ʢʦʥʪʨʦʣʴ ʧʘʨʘʤʝʪʨʽʚ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ; 
¶ ʘʨʭʽʚʫʚʘʥʥʷ ʜʘʥʠʭ ʧʨʦ ʪʠʩʢ, ʚʠʪʨʘʪʫ, ʰʚʠʜʢʽʩʪʴ, ʩʪʨʫʤ; 
¶ ʘʚʪʦʤʘʪʠʯʥʝ ʢʝʨʫʚʘʥʥʷ ʰʚʠʜʢʽʩʪʶ ʯʝʨʝʟ ʯʘʩʪʦʪʥʠʡ ʧʝʨʝʪʚʦ-

ʨʶʚʘʯ; 
¶ ʽʥʪʝʛʨʘʮʽʶ ʟ SCADA-ʩʠʩʪʝʤʦʶ ʜʠʩʧʝʪʯʝʨʩʴʢʦʛʦ ʧʫʥʢʪʫ; 
¶ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʜʘʣʝʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʯʝʨʝʟ ʤʝʨʝʞʫ Ethernet ʘʙʦ 

GSM. 
 
ʇʨʠʢʣʘʜ ʨʦʟʨʘʭʫʥʢʫ ʧʘʨʘʤʝʪʨʽʚ ʚʝʥʪʠʣʷʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʰʘʭʪʠ 
ɼʣʷ ʩʧʨʦʱʝʥʦʾ ʦʮʽʥʢʠ ʧʘʨʘʤʝʪʨʽʚ ʚʝʥʪʠʣʷʪʦʨʘ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ 

ʚʠʨʘʟ: 

ὔ
ὗẗɝὴ

ʂ̃
 

 

ʅʝʭʘʡ (ὗ ρπππȟ̍ Ⱦ̒ ), ( ɝὴ  σπππ ȟ̃  ́), (ʂ̃ πȢψυ ). 



 

ʊʦʜʽ ʥʝʦʙʭʽʜʥʘ ʧʦʪʫʞʥʽʩʪʴ ʚʝʥʪʠʣʷʪʦʨʘ: 
 

ὔ
ρπππσπππ

πȢψυ
σȢυσρπȟˏ ̓ συσπȟ̋ ˏ̓ 

 
ʆʪʞʝ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʦʪʠ ʛʦʣʦʚʥʦʾ ʚʝʥʪʠʣʷʮʽʡʥʦʾ ʫʩʪʘʥʦʚʢʠ 

ʧʦʪʨʽʙʝʥ ʜʚʠʛʫʥ ʧʦʪʫʞʥʽʩʪʶ ʙʣʠʟʴʢʦ 3,6 ʄɺʪ, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʠʡ 
ʷʢ ʜʚʘ ʧʘʨʘʣʝʣʴʥʦ ʧʨʘʮʶʶʯʠʭ ʜʚʠʛʫʥʠ ʧʦ 1800 ʢɺʪ. 

 
ʆʩʦʙʣʠʚʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 
1. ʑʦʜʝʥʥʠʡ ʢʦʥʪʨʦʣʴ: 
o ʚʽʟʫʘʣʴʥʠʡ ʦʛʣʷʜ ʩʪʘʥʫ ʚʝʥʪʠʣʷʪʦʨʘ, ʜʚʠʛʫʥʘ, ʤʫʬʪ; 
o ʧʝʨʝʚʽʨʢʘ ʨʽʚʥʷ ʚʽʙʨʘʮʽʡ, ʪʝʤʧʝʨʘʪʫʨʠ ʧʽʜʰʠʧʥʠʢʽʚ, ʩʪʨʫʤʫ ʜʚʠ-

ʛʫʥʘ. 
2. ʇʝʨʽʦʜʠʯʥʝ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ: 
o ʦʯʠʱʝʥʥʷ ʣʦʧʘʪʝʡ ʚʽʜ ʧʠʣʫ; 
o ʟʤʘʱʫʚʘʥʥʷ ʧʽʜʰʠʧʥʠʢʽʚ; 
o ʧʝʨʝʚʽʨʢʘ ʙʘʣʘʥʩʫʚʘʥʥʷ ʨʦʪʦʨʘ; 
o ʢʘʣʽʙʨʫʚʘʥʥʷ ʜʘʪʯʠʢʽʚ ʽ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʢʠ. 
3. ʂʘʧʽʪʘʣʴʥʠʡ ʨʝʤʦʥʪ: 
o ʧʝʨʝʚʽʨʢʘ ʽʟʦʣʷʮʽʾ ʦʙʤʦʪʦʢ ʜʚʠʛʫʥʘ; 
o ʟʘʤʽʥʘ ʧʽʜʰʠʧʥʠʢʽʚ, ʫʱʽʣʴʥʝʥʴ; 
o ʚʽʜʥʦʚʣʝʥʥʷ ʙʘʣʘʥʩʫʚʘʥʥʷ ʪʘ ʮʝʥʪʨʫʚʘʥʥʷ ʚʫʟʣʽʚ. 
 
ʇʨʠʢʣʘʜʠ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ ʫ ʛʽʨʥʠʯʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 
¶ ʉʠʩʪʝʤʘ ñʐʘʭʪʘïɺʝʥʪʠʣʷʮʽʷ 4.0ò (ʋʢʨʘʾʥʘ) ï ʮʠʬʨʦʚʠʡ ʢʦʤ-

ʧʣʝʢʩ ʤʦʥʽʪʦʨʠʥʛʫ, ʱʦ ʽʥʪʝʛʨʫʻ SCADA, ʜʘʪʯʠʢʠ ʤʝʪʘʥʫ, ʯʘʩʪʦʪʥʽ ʧʨʠʚʦʜʠ 
Altivar Process ʽ ʢʦʥʪʨʦʣʝʨʠ Modicon M580. 

¶ ʉʠʩʪʝʤʘ VOD-16 (ʇʦʣʴʱʘ) ï ʛʦʣʦʚʥʘ ʫʩʪʘʥʦʚʢʘ ʽʟ ʜʚʦʤʘ ʦʩʴʦ-
ʚʠʤʠ ʚʝʥʪʠʣʷʪʦʨʘʤʠ, ʯʘʩʪʦʪʥʠʤ ʨʝʛʫʣʶʚʘʥʥʷʤ ʽ ʨʝʟʝʨʚʥʠʤ ʞʠʚʣʝʥʥʷʤ 10 
ʢɺ. 

¶ ʉʠʩʪʝʤʘ ABB ACS880-Mine Vent Control (ʌʽʥʣʷʥʜʽʷ) ï ʮʝʥʪʨʘ-
ʣʽʟʦʚʘʥʝ ʢʝʨʫʚʘʥʥʷ ʚʝʥʪʠʣʷʮʽʻʶ ʧʽʜʟʝʤʥʠʭ ʰʘʭʪ ʥʘ ʙʘʟʽ VFD ʟ ʘʜʘʧʪʠʚ-
ʥʠʤ ʘʣʛʦʨʠʪʤʦʤ ʟʤʽʥʠ ʰʚʠʜʢʦʩʪʽ ʟʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʧʨʘʮʶʶʯʠʭ ʟʘʙʦʾʚ. 

 
ɺʠʩʥʦʚʢʠ. 
ɺʝʥʪʠʣʷʪʦʨʥʽ ʩʠʩʪʝʤʠ ʻ ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʛʽʨʥʠʯʦ-ʤʝʪʘʣʫʨʛʽʡʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ɺʦʥʠ 
ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʝʟʧʝʯʥʽ ʫʤʦʚʠ ʧʨʘʮʽ, ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, 
ʘ ʪʘʢʦʞ ʬʦʨʤʫʶʪʴ ʟʥʘʯʥʫ ʯʘʩʪʢʫ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ.  

ɯʥʞʠʥʽʨʠʥʛ ʪʘʢʠʭ ʩʠʩʪʝʤ ʧʝʨʝʜʙʘʯʘʻ ʢʦʤʧʣʝʢʩʥʝ ʧʦʻʜʥʘʥʥʷ ʨʽʰʝʥʴ ʟ 
ʤʝʭʘʥʽʯʥʦʾ, ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʾ, ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʢʣʘʜʦʚʠʭ ʪʘ  ʘʚʪʦʤʘʪʠʟʘʮʽʾ. 

 
ʆʩʥʦʚʥʽ ʧʽʜʩʫʤʢʠ ʚʠʚʯʝʥʥʷ ʪʝʤʠ 



 

1. ɺʝʥʪʠʣʷʪʦʨʥʽ ʩʠʩʪʝʤʠ ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʾ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦʚʽʪʨʷ, 
ʚʠʜʘʣʝʥʥʷ ʰʢʽʜʣʠʚʠʭ ʛʘʟʽʚ, ʦʭʦʣʦʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʫʩʪʘʥʦʚʦʢ ʽ ʟʘʙʝʟ-
ʧʝʯʝʥʥʷ ʤʽʢʨʦʢʣʽʤʘʪʫ ʫ ʚʠʨʦʙʥʠʯʠʭ ʧʨʠʤʽʱʝʥʥʷʭ ʪʘ ʰʘʭʪʘʭ. 

2. ʊʠʧʠ ʚʝʥʪʠʣʷʪʦʨʽʚ ʧʦʜʽʣʷʶʪʴʩʷ ʟʘ ʥʘʧʨʷʤʦʤ ʧʦʪʦʢʫ (ʦʩʴʦʚʽ, ʨʘ-
ʜʽʘʣʴʥʽ, ʜʽʘʛʦʥʘʣʴʥʽ), ʩʪʚʦʨʶʚʘʥʠʤ ʪʠʩʢʦʤ (ʥʠʟʴʢʦʛʦ, ʩʝʨʝʜʥʴʦʛʦ, ʚʠʩʦ-
ʢʦʛʦ) ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ (ʟʘʛʥʫʪʽ ʚʧʝʨʝʜ ʘʙʦ ʥʘʟʘʜ ʣʦʧʘʪʽ, 
ʜʚʦʩʪʦʨʦʥʥʻ ʚʩʤʦʢʪʫʚʘʥʥʷ). 

3. ɽʣʝʢʪʨʦʤʝʭʘʥʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʢʣʶʯʘʻ ʚʠʙʽʨ ʪʠʧʫ ʜʚʠʛʫʥʘ 
(ʘʩʠʥʭʨʦʥʥʠʡ, ʩʠʥʭʨʦʥʥʠʡ), ʩʭʝʤʠ ʧʫʩʢʫ, ʩʧʦʩʦʙʠ ʨʝʛʫʣʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ, 
ʤʝʭʘʥʽʯʥʽ ʟôʻʜʥʘʥʥʷ (ʤʫʬʪʠ, ʨʝʜʫʢʪʦʨʠ), ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ ʪʘ ʦʧʦʨʠ. 

4. ʈʝʛʫʣʶʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʤʦʞʝ ʙʫʪʠ ʤʝʭʘʥʽʯʥʠʤ (ʟʘʩʣʽʥʢʠ, 
ʥʘʧʨʘʚʣʷʶʯʽ ʘʧʘʨʘʪʠ, ʧʦʚʦʨʦʪ ʣʦʧʘʪʝʡ) ʘʙʦ ʝʣʝʢʪʨʠʯʥʠʤ (ʟʤʽʥʘ ʯʘʩʪʦʪʠ 
ʞʠʚʣʝʥʥʷ). 

5. ʅʘʡʝʬʝʢʪʠʚʥʽʰʠʤ ʻ ʯʘʩʪʦʪʥʦ-ʨʝʛʫʣʴʦʚʘʥʠʡ ʝʣʝʢʪʨʦʧʨʠʚʽʜ, ʱʦ 
ʟʘʙʝʟʧʝʯʫʻ ʝʢʦʥʦʤʽʶ ʝʥʝʨʛʽʾ ʜʦ 50 % ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʝʨʝʛʫʣʴʦʚʘʥʠʤʠ ʩʠʩ-
ʪʝʤʘʤʠ. 

6. ɺʠʙʽʨ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʢʦʥʫ ʢʚʘ-
ʜʨʘʪʠʯʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʤʦʤʝʥʪʫ ʦʧʦʨʫ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ, ʢʦʝʬʽʮʽʻʥ-
ʪʽʚ ʟʘʧʘʩʫ, ʫʤʦʚ ʦʭʦʣʦʜʞʝʥʥʷ ʪʘ ʜʠʥʘʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

7. ɽʥʝʨʛʝʪʠʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʚʠʛʫʥʘ ʜʦʩʷʛʘʻ ʤʘʢʩʠʤʫʤʫ ʧʨʠ ʟʘ-
ʚʘʥʪʘʞʝʥʥʽ 70ï90 % ʚʽʜ ʥʦʤʽʥʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ. 

8. ʉʠʩʪʝʤʠ ʟʘʭʠʩʪʫ ʪʘ ʜʽʘʛʥʦʩʪʠʢʠ ʚʢʣʶʯʘʶʪʴ ʪʝʧʣʦʚʠʡ, ʩʪʨʫʤʦ-
ʚʠʡ, ʬʘʟʥʠʡ, ʚʽʙʨʘʮʽʡʥʠʡ ʽ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʢʦʥʪʨʦʣʴ, ʱʦ ʨʝʘʣʽʟʫʻʪʴʩʷ ʯʝ-
ʨʝʟ ʤʽʢʨʦʧʨʦʮʝʩʦʨʥʽ ʢʦʥʪʨʦʣʝʨʠ, ʯʘʩʪʦʪʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʪʘ SCADA-
ʩʠʩʪʝʤʠ. 

9. ɺʽʙʨʘʮʽʡʥʘ ʪʘ ʪʝʧʣʦʚʘ ʜʽʘʛʥʦʩʪʠʢʘ ʜʦʟʚʦʣʷʶʪʴ ʚʠʷʚʣʷʪʠ ʨʘʥʥʽ 
ʦʟʥʘʢʠ ʧʦʰʢʦʜʞʝʥʴ ʽ ʟʘʧʦʙʽʛʘʪʠ ʘʚʘʨʽʷʤ. 

10. ɻʽʨʥʠʯʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʛʦʣʦʚʥʽ, ʜʦʧʦʤʽʞʥʽ ʪʘ 
ʘʚʘʨʽʡʥʽ ʚʝʥʪʠʣʷʮʽʡʥʽ ʫʩʪʘʥʦʚʢʠ. 

11. ɻʦʣʦʚʥʽ ʚʝʥʪʠʣʷʪʦʨʠ ʚʝʣʠʢʦʾ ʧʦʪʫʞʥʦʩʪʽ (1ï3 ʄɺʪ) ʧʨʘʮʶʶʪʴ 
ʙʝʟʧʝʨʝʨʚʥʦ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʦʜʘʯʫ ʩʚʽʞʦʛʦ ʧʦʚʽʪʨʷ ʫ ʚʠʨʦʙʢʠ ʪʘ ʚʽʜʚʝ-
ʜʝʥʥʷ ʤʝʪʘʥʫ. 

12. ʋʤʦʚʠ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʠʤʘʛʘʶʪʴ ʚʠʙʫʭʦʟʘʭʠʱʝʥʦʛʦ ʚʠʢʦʥʘʥʥʷ, 
ʧʦʜʚʽʡʥʦʛʦ ʞʠʚʣʝʥʥʷ, ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʝʚʝʨʩʫ ʡ ʨʝʟʝʨʚʫʚʘʥʥʷ ʦʙʣʘʜ-
ʥʘʥʥʷ. 

13. ʎʠʬʨʦʚʽʟʘʮʽʷ ʚʝʥʪʠʣʷʪʦʨʥʠʭ ʩʠʩʪʝʤ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʽʥʪʝʛʨʘʮʽʶ 
ʯʘʩʪʦʪʥʠʭ ʧʨʠʚʦʜʽʚ, ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ (Condition Monitoring 
Systems) ʽ ʧʨʝʜʠʢʪʠʚʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚ ʻʜʠʥʫ ʽʥʬʦʨʤʘʮʽʡʥʫ ʽʥʬʨʘ-
ʩʪʨʫʢʪʫʨʫ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

 
ɺʠʩʥʦʚʢʦʚʽ ʧʦʣʦʞʝʥʥʷ 
¶ ɺʝʥʪʠʣʷʪʦʨʥʘ ʫʩʪʘʥʦʚʢʘ ð ʮʝ ʢʦʤʧʣʝʢʩʥʠʡ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʡ 

ʦʙôʻʢʪ, ʨʦʙʦʪʘ ʷʢʦʛʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʯʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʽʚ, ʧʨʘʚʠʣʴʥʦʛʦ ʚʠ-
ʙʦʨʫ ʧʨʠʚʦʜʫ ʡ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ. 



 

¶ ɺʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʦʦʱʘʜʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ 
ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʦʧʪʠʤʘʣʴʥʠʡ ʙʘʣʘʥʩ ʤʽʞ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, 
ʙʝʟʧʝʢʦʶ ʪʘ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷʤ. 

¶ ɯʥʞʝʥʝʨ ʧʦʚʠʥʝʥ ʚʦʣʦʜʽʪʠ ʟʥʘʥʥʷʤʠ ʚ ʛʘʣʫʟʽ ʘʝʨʦʜʠʥʘʤʽʢʠ, 
ʝʣʝʢʪʨʦʤʝʭʘʥʽʢʠ, ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʜʽʘʛʥʦʩʪʠʢʠ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʧʨʦʝʢʪʫʚʘʪʠ 
ʥʘʜʽʡʥʽ ʡ ʝʬʝʢʪʠʚʥʽ ʩʠʩʪʝʤʠ ʚʝʥʪʠʣʷʮʽʾ ʜʣʷ ʛʽʨʥʠʯʠʭ ʽ ʤʝʪʘʣʫʨʛʽʡʥʠʭ ʧʽʜʧ-
ʨʠʻʤʩʪʚ. 

 
ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ ʜʦ ʪʝʤʠ 7. 
1. ʗʢʽ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʾ ʚʠʢʦʥʫʶʪʴ ʚʝʥʪʠʣʷʪʦʨʥʽ ʩʠʩʪʝʤʠ ʫ ʧʨʦʤʠʩ-

ʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ? 
2. ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʨʽʟʥʠʮʷ ʤʽʞ ʦʩʴʦʚʠʤʠ, ʨʘʜʽʘʣʴʥʠʤʠ ʪʘ ʜʽʘʛʦʥʘ-

ʣʴʥʠʤʠ ʚʝʥʪʠʣʷʪʦʨʘʤʠ? 
3. ɿʘ ʷʢʠʤʠ ʦʩʥʦʚʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʧʨʦʤʠʩʣʦʚʽ 

ʚʝʥʪʠʣʷʪʦʨʠ? 
4. ʗʢʽ ʯʠʥʥʠʢʠ ʚʠʟʥʘʯʘʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʝʥʪʠʣʷʮʽʡʥʦʾ ʩʠʩʪʝʤʠ? 
5. ʗʢʽ ʪʠʧʠ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ ʥʘʡʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʚʝʥʪʠ-

ʣʷʪʦʨʥʠʭ ʫʩʪʘʥʦʚʢʘʭ ʽ ʯʦʤʫ? 
6. ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʧʝʨʝʚʘʛʘ ʯʘʩʪʦʪʥʦ-ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʝʣʝʢʪʨʦʧʨʠ-

ʚʦʜʫ ʧʝʨʝʜ ʤʝʭʘʥʽʯʥʠʤʠ ʩʧʦʩʦʙʘʤʠ ʨʝʛʫʣʶʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ? 
7. ʇʦʷʩʥʽʪʴ ʬʽʟʠʯʥʠʡ ʟʤʽʩʪ çʟʘʢʦʥʽʚ ʧʦʜʽʙʥʦʩʪʽè ʜʣʷ ʚʝʥʪʠʣʷʪʦʨʽʚ 

ʽ ʥʘʚʝʜʽʪʴ ʚʽʜʧʦʚʽʜʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ. 
8. ʗʢʽ ʩʭʝʤʠ ʧʫʩʢʫ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʚʝʥʪʠʣʷʪʦʨ-

ʥʠʭ ʩʠʩʪʝʤʘʭ ʨʽʟʥʦʾ ʧʦʪʫʞʥʦʩʪʽ? 
9. ʗʢ ʚʧʣʠʚʘʻ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʚʝʥʪʠʣʷʪʦʨʘ ʥʘ ʡʦʛʦ ʧʨʦʜʫʢ-

ʪʠʚʥʽʩʪʴ, ʪʠʩʢ ʽ ʩʧʦʞʠʚʘʥʫ ʧʦʪʫʞʥʽʩʪʴ? 
10. ʋ ʷʢʠʭ ʚʠʧʘʜʢʘʭ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʩʠʥʭʨʦʥʥʽ ʜʚʠʛʫʥʠ 

ʟ ʬʘʟʥʠʤ ʨʦʪʦʨʦʤ? 
11. ʗʢʽ ʦʩʥʦʚʥʽ ʤʝʪʦʜʠ ʤʝʭʘʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʚʝʥʪʠʣʷʪʦʨʽʚ ʚʠ ʟʥʘʻʪʝ? 
12. ʅʘʟʚʽʪʴ ʦʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ, ʱʦ ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʩʠʩʪʝʤʘʤʠ ʤʦ-

ʥʽʪʦʨʠʥʛʫ ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʫʩʪʘʥʦʚʦʢ. 
13. ʗʢʽ ʪʠʧʠ ʟʘʭʠʩʪʽʚ ʨʝʘʣʽʟʫʶʪʴʩʷ ʚ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘʭ ʚʝʥʪʠʣʷʪʦ-

ʨʽʚ? 
14. ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʛʦʣʦʚʥʠʭ ʽ ʜʦʧʦʤʽ-

ʞʥʠʭ ʚʝʥʪʠʣʷʪʦʨʥʠʭ ʫʩʪʘʥʦʚʦʢ ʰʘʭʪ? 
15. ʗʢʽ ʧʝʨʝʚʘʛʠ ʥʘʜʘʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʬʨʦʚʠʭ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠ-

ʥʛʫ ʩʪʘʥʫ (Condition Monitoring) ʫ ʛʽʨʥʠʯʠʭ ʚʝʥʪʠʣʷʪʦʨʥʠʭ ʢʦʤʧʣʝʢʩʘʭ? 
 
ɺʠʢʦʨʠʩʪʘʥʘ ʣʽʪʝʨʘʪʫʨʘ. 
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ʊɽʄɸ 8. ɯʅɾʀʅɯʈʀʅɻ ʂʆʄʇʈɽʉʆʈʅʀʍ ʉʀʉʊɽʄ. 
ɺʠʜʠ ʢʦʤʧʨʝʩʦʨʽʚ (ʧʦʨʰʥʝʚʽ, ʚʽʜʮʝʥʪʨʦʚʽ, ʛʚʠʥʪʦʚʽ). ɺʠʙʽʨ ʝʣʝʢʪʨʦʧ-

ʨʠʚʦʜʽʚ ʽ ʩʭʝʤ ʢʝʨʫʚʘʥʥʷ. ʆʩʦʙʣʠʚʦʩʪʽ ʨʦʙʦʪʠ ʚ ʜʠʥʘʤʽʯʥʠʭ ʨʝʞʠʤʘʭ. ʄʝ-
ʪʦʜʠ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʢʦʤʧʨʝʩʦʨʽʚ. ʅʘʜʽʡʥʽʩʪʴ ʽ ʙʝʟ-
ʧʝʢʘ ʢʦʤʧʨʝʩʦʨʥʠʭ ʫʩʪʘʥʦʚʦʢ. ʄʦʜʝʨʥʽʟʘʮʽʷ ʢʦʤʧʨʝʩʦʨʥʠʭ ʩʪʘʥʮʽʡ. 

 
ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʢʦʤʧʨʝʩʦʨʥʽ ʩʠʩʪʝʤʠ 
ʂʦʤʧʨʝʩʦʨʥʽ ʩʠʩʪʝʤʠ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʩʫʯʘʩʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ, ʟʦʢʨʝʤʘ ʛʽʨʥʠʯʦ-ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʢʦʤʧʣʝʢʩʫ. ɺʦʥʠ ʟʘʙʝʟʧʝʯʫ-
ʶʪʴ ʩʪʠʩʥʝʥʥʷ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʧʦʚʽʪʨʷ ʘʙʦ ʛʘʟʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʪʝʭ-
ʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʧʥʝʚʤʘʪʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʦʭʦʣʦʜʞʝʥʥʷ, ʧʨʦʜʫʚʢʠ, 
ʢʝʨʫʚʘʥʥʷ ʤʝʭʘʥʽʟʤʘʤʠ, ʘ ʪʘʢʦʞ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʯʥʦʛʦ ʩʝʨʝʜʦ-
ʚʠʱʘ ʧʨʘʮʽ. 

ʂʦʤʧʨʝʩʦʨ ð ʮʝ ʤʘʰʠʥʘ, ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʠʩʢʫ ʛʘʟʫ 
ʰʣʷʭʦʤ ʟʤʝʥʰʝʥʥʷ ʡʦʛʦ ʦʙôʻʤʫ ʘʙʦ ʥʘʜʘʥʥʷ ʡʦʤʫ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ, ʱʦ 
ʟʛʦʜʦʤ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʧʦʪʝʥʮʽʡʥʫ. ɿʘ ʩʚʦʻʶ ʩʫʪʪʶ ʢʦʤʧʨʝʩʦʨ ʻ ʟʚʦʨʦ-
ʪʥʠʤ ʘʥʘʣʦʛʦʤ ʜʚʠʛʫʥʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʷʥʥʷ: ʟʘʤʽʩʪʴ ʨʦʟʰʠʨʝʥʥʷ ʛʘʟʫ, 
ʱʦ ʚʠʢʦʥʫʻ ʨʦʙʦʪʫ, ʫ ʢʦʤʧʨʝʩʦʨʽ ʛʘʟ ʩʪʠʩʢʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʟʦʚʥʽʰʥʴʦʾ 
ʤʝʭʘʥʽʯʥʦʾ ʝʥʝʨʛʽʾ. 

 
ʈʦʣʴ ʢʦʤʧʨʝʩʦʨʥʠʭ ʩʠʩʪʝʤ ʫ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 
ʋ ʛʽʨʥʠʯʠʭ, ʤʝʪʘʣʫʨʛʽʡʥʠʭ ʪʘ ʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʘʭ ʩʪʠʩʥʝʥʝ ʧʦʚʽʪʨʷ ʚʠ-

ʢʦʥʫʻ ʪʘʢʽ ʬʫʥʢʮʽʾ: 
¶ ʝʥʝʨʛʝʪʠʯʥʫ ï ʧʨʠʚʽʜ ʧʥʝʚʤʘʪʠʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ (ʤʦʣʦʪʽʚ, ʢʣʘʧʘ-

ʥʽʚ, ʮʠʣʽʥʜʨʽʚ, ʛʘʣʴʤʽʚʥʠʭ ʩʠʩʪʝʤ); 
¶ ʪʝʭʥʦʣʦʛʽʯʥʫ ï ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʮʝʩʽʚ ʧʨʦʜʫʚʢʠ ʢʦʥʚʝʨʪʦʨʽʚ, 

ʩʧʽʢʘʥʥʷ ʘʛʣʦʤʝʨʘʪʫ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʩʠʧʢʠʭ ʤʘʪʝʨʽʘʣʽʚ; 
¶ ʦʭʦʣʦʜʞʫʚʘʣʴʥʫ ï ʧʦʜʘʯʘ ʧʦʚʽʪʨʷ ʚ ʩʠʩʪʝʤʠ ʚʝʥʪʠʣʷʮʽʾ, ʦʭʦʣʦ-

ʜʞʝʥʥʷ ʧʝʯʝʡ, ʘʧʘʨʘʪʽʚ ʽ ʥʘʩʦʩʽʚ; 
¶ ʟʘʭʠʩʥʫ ï ʩʪʚʦʨʝʥʥʷ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʚ ʝʣʝʢʪʨʠʯʥʠʭ ʰʘʬʘʭ 

ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʪʨʘʧʣʷʥʥʶ ʧʠʣʫ ʯʠ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʠʭ ʛʘʟʽʚ. 
ʅʘ ʩʫʯʘʩʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʩʠʩʪʝʤʠ ʩʪʠʩʥʝʥʦʛʦ ʧʦʚʽʪʨʷ ʻ ʨʦʟʛʘʣʫʞʝ-

ʥʠʤʠ ʽʥʞʝʥʝʨʥʠʤʠ ʤʝʨʝʞʘʤʠ ʟ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʤ ʧʦʩʪʘʯʘʥʥʷʤ, ʱʦ ʤʽʩʪʷʪʴ 
ʜʝʢʽʣʴʢʘ ʢʦʤʧʨʝʩʦʨʥʠʭ ʩʪʘʥʮʽʡ, ʧʦʚôʷʟʘʥʠʭ ʟ ʨʝʩʠʚʝʨʘʤʠ, ʦʩʫʰʫʚʘʯʘʤʠ, 
ʬʽʣʴʪʨʘʤʠ, ʪʨʫʙʦʧʨʦʚʦʜʘʤʠ ʪʘ ʨʝʛʫʣʶʶʯʦʶ ʘʧʘʨʘʪʫʨʦʶ. 

 
ʆʩʥʦʚʥʽ ʬʽʟʠʯʥʽ ʧʨʦʮʝʩʠ ʧʨʠ ʩʪʠʩʢʘʥʥʽ ʛʘʟʽʚ 
ʇʨʦʮʝʩ ʩʪʠʩʢʫ ʧʦʚʽʪʨʷ ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʨʽʚʥʷʥʥʷʤ ʧʦʣʽʦʪʨʦʧʠ: 

ὴὠ ÃÏÎÓÔȟ 
ʜʝ ὴ  ð ʪʠʩʢ, 
 ὠ  ð ʦʙôʻʤ, 
 ὲ  ð ʧʦʢʘʟʥʠʢ ʧʦʣʽʦʪʨʦʧʠ (ʭʘʨʘʢʪʝʨʠʟʫʻ ʪʠʧ ʧʨʦʮʝʩʫ: ʽʟʦʪʝʨʤʽʯʥʠʡ, 

ʘʜʽʘʙʘʪʠʯʥʠʡ ʯʠ ʧʨʦʤʽʞʥʠʡ). 
ʈʦʙʦʪʘ, ʱʦ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʩʪʠʩʢʘʥʥʷ ʛʘʟʫ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʽʥʪʝʛʨʘ-

ʣʦʤ: 



 

ὃ ὴȟὨὠ
ὲ

ὲ ρ
ὴὠ ρ

ὴ

ὴ
ȟ 

ʜʝ 
 ὴȟὠ ð ʧʘʨʘʤʝʪʨʠ ʛʘʟʫ ʥʘ ʚʭʦʜʽ; 
ὴȟὠ ð ʥʘ ʚʠʭʦʜʽ. 
ʗʢʱʦ ʧʨʦʮʝʩ ʩʪʠʩʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʟʦʪʝʨʤʽʯʥʦ (( n = 1 )), ʪʦ ʨʦʙʦʪʘ 

ʤʽʥʽʤʘʣʴʥʘ: 

ὃ̨ ̈̏ ὴ̓ὠÌÎ
ὴ

ὴ
ȟ 

 

ʘ ʧʨʠ ʘʜʽʘʙʘʪʠʯʥʦʤʫ ʩʪʠʩʢʫ (( n = k )), ʨʦʙʦʪʘ ʙʽʣʴʰʘ: 
 

ὃ́ ̅

Ὧ

Ὧ ρ
ȟὴὠ

ὴ

ὴ
ρȟ 

 

ʜʝ  Ὧ   ð ʧʦʢʘʟʥʠʢ ʘʜʽʘʙʘʪʠ, ʜʣʷ ʧʦʚʽʪʨʷ  Ὧ ρȟτ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʟʥʠʞʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʚʠʪʨʘʪ ʚʘʞʣʠʚʦ ʟʘʙʝʟʧʝ-
ʯʠʪʠ ʫʤʦʚʠ, ʙʣʠʟʴʢʽ ʜʦ ʽʟʦʪʝʨʤʽʯʥʦʛʦ ʩʪʠʩʢʫ ð ʪʦʙʪʦ ʝʬʝʢʪʠʚʥʝ ʦʭʦʣʦ-
ʜʞʝʥʥʷ ʮʠʣʽʥʜʨʽʚ ʘʙʦ ʩʪʫʧʝʥʽʚ ʢʦʤʧʨʝʩʦʨʘ. 

 
ʇʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʦʤʧʨʝʩʦʨʽʚ 
ɻʦʣʦʚʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʨʦʙʦʪʫ ʢʦʤʧʨʝʩʦʨʘ, ʻ: 
¶ ʇʦʜʘʯʘ  ὗ  ð ʦʙôʻʤ ʛʘʟʫ, ʧʦʜʘʥʠʡ ʫ ʤʘʛʽʩʪʨʘʣʴ ʟʘ ʦʜʠʥʠʮʶ ʯʘʩʫ, 

ʤį/ʩ; 
¶ ʊʠʩʢ ʥʘʛʥʽʪʘʥʥʷ  ὴ  ð ʢʽʥʮʝʚʠʡ ʪʠʩʢ ʧʽʩʣʷ ʩʪʠʩʢʫ; 
¶ ʉʪʫʧʽʥʴ ʩʪʠʩʢʫ: 

ʌ
ὴ

ὴ
Ƞ 

 

¶ ʇʦʪʫʞʥʽʩʪʴ ʢʦʤʧʨʝʩʦʨʘ: 
 

ὔ
ὃ

ὸ

ὴὠὲ

ὲ ρὸ

ὴ

ὴ
Ƞ 

 
¶ ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ (ʂʂɼ): 
 

ʂ
ὃ̨ ̈̏̓

ὃ̑ ̝̆́̌̎
Ȣ 

 
ʉʫʤʘʨʥʠʡ ʂʂɼ ʢʦʤʧʨʝʩʦʨʥʦʾ ʫʩʪʘʥʦʚʢʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʝʣʝʢʪʨʠʯʥʠʭ, ʤʝʭʘʥʽʯʥʠʭ ʽ ʪʝʨʤʦʜʠʥʘʤʽʯʥʠʭ ʚʪʨʘʪ: 
 

ʂ̈ ́̄ ʂ̆ ẗ̌ʂ̍ ̆ẗ̖ʂ̓ ̆̑Ȣ̍ 



 

ʊʠʧʦʚʽ ʟʥʘʯʝʥʥʷ: 
¶ ʂ̆ ̌ πȟωɀπȟωυ; 
¶ ʂ̍ ̖̆ πȟωυɀπȟωχ; 
¶  ʂ̓ ̆̑̍πȟχ πȟψ. 

ʆʪʞʝ, ʟʘʛʘʣʴʥʠʡ ʂʂɼ ʢʦʤʧʨʝʩʦʨʥʦʾ ʫʩʪʘʥʦʚʢʠ ʟʘʟʚʠʯʘʡ ʩʪʘʥʦʚʠʪʴ  
ʂ̈ ́̄πȟυυɀπȟχπ . 

 
ʆʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ ʢʦʤʧʨʝʩʦʨʥʦʾ ʩʠʩʪʝʤʠ 
ʉʫʯʘʩʥʘ ʢʦʤʧʨʝʩʦʨʥʘ ʫʩʪʘʥʦʚʢʘ ʚʢʣʶʯʘʻ ʢʽʣʴʢʘ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ 

ʧʽʜʩʠʩʪʝʤ: 
1. ʂʦʤʧʨʝʩʦʨʥʠʡ ʘʛʨʝʛʘʪ ð ʤʝʭʘʥʽʯʥʘ ʯʘʩʪʠʥʘ (ʧʦʨʰʥʝʚʠʡ, ʛʚʠʥ-

ʪʦʚʠʡ, ʚʽʜʮʝʥʪʨʦʚʠʡ ʘʙʦ ʽʥʰʠʡ ʪʠʧ). 
2. ɽʣʝʢʪʨʦʧʨʠʚʽʜ ð ʝʣʝʢʪʨʦʜʚʠʛʫʥ ʧʦʩʪʽʡʥʦʛʦ ʘʙʦ ʟʤʽʥʥʦʛʦ 

ʩʪʨʫʤʫ. 
3. ʉʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ð ʟʘʙʝʟʧʝʯʫʻ ʘʚʪʦʤʘʪʠʯʥʝ ʧʽʜʪʨʠʤʘʥʥʷ 

ʪʠʩʢʫ, ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʧʫʩʢʫ ʪʘ ʟʫʧʠʥʢʠ. 
4. ʆʩʫʰʫʚʘʣʴʥʘ ʡ ʬʽʣʴʪʨʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ð ʜʣʷ ʦʯʠʱʝʥʥʷ ʩʪʠʩʥʝ-

ʥʦʛʦ ʧʦʚʽʪʨʷ ʚʽʜ ʧʠʣʫ, ʚʦʣʦʛʠ, ʤʘʩʣʘ. 
5. ʈʝʩʠʚʝʨʠ (ʧʦʚʽʪʨʷʥʽ ʙʘʢʠ) ð ʩʪʘʙʽʣʽʟʫʶʪʴ ʪʠʩʢ ʫ ʩʠʩʪʝʤʽ. 
6. ʊʨʫʙʦʧʨʦʚʽʜʥʘ ʤʝʨʝʞʘ ð ʪʨʘʥʩʧʦʨʪʫʻ ʧʦʚʽʪʨʷ ʜʦ ʩʧʦʞʠʚʘʯʽʚ. 
7. ʉʠʩʪʝʤʠ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʙʝʟʧʝʢʠ ð ʚʠʤʽʨʶʶʪʴ ʪʝʤʧʝʨʘʪʫʨʫ, 

ʪʠʩʢ, ʚʽʙʨʘʮʽʶ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʘʚʘʨʽʡʥʝ ʚʠʤʢʥʝʥʥʷ. 
 
ʊʠʧʦʚʽ ʧʘʨʘʤʝʪʨʠ ʧʨʦʤʠʩʣʦʚʠʭ ʢʦʤʧʨʝʩʦʨʥʠʭ ʩʪʘʥʮʽʡ 
ɼʣʷ ʦʨʽʻʥʪʠʨʫ ʥʘʚʝʜʝʥʦ ʜʽʘʧʘʟʦʥʠ ʨʦʙʦʯʠʭ ʧʘʨʘʤʝʪʨʽʚ ʦʩʥʦʚʥʠʭ 

ʧʨʦʤʠʩʣʦʚʠʭ ʢʦʤʧʨʝʩʦʨʽʚ ʪʘʙʣ. 8.1. 
 
ʊʘʙʣʠʮʷ 8.1 - ʊʠʧʦʚʽ ʧʘʨʘʤʝʪʨʠ ʧʨʦʤʠʩʣʦʚʠʭ ʢʦʤʧʨʝʩʦʨʥʠʭ ʩʪʘʥʮʽʡ 

ʊʠʧ ʢʦʤʧʨʝʩʦʨʘ ʇʦʜʘʯʘ Q, 
ʤį/ʭʚ 

ʊʠʩʢ ʥʘʛʥʽʪʘʥʥʷ p2, 
ʄʇʘ 

ʇʦʪʫʞʥʽʩʪʴ 
ʜʚʠʛʫʥʘ, ʢɺʪ 

ʂʂɼ, % 

ʇʦʨʰʥʝʚʠʡ 1ï100 0,5ï40 5ï500 60ï70 

ɺʽʜʮʝʥʪʨʦʚʠʡ 100ï15000 0,3ï1,5 200ï5000 75ï85 

ɻʚʠʥʪʦʚʠʡ 0,5ï200 0,3ï1,0 3ï500 70ï85 

 
ʎʽ ʜʘʥʽ ʜʝʤʦʥʩʪʨʫʶʪʴ, ʱʦ ʚʠʙʽʨ ʪʠʧʫ ʢʦʤʧʨʝʩʦʨʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʝʦʙ-

ʭʽʜʥʦʛʦ ʪʠʩʢʫ, ʧʦʜʘʯʽ, ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʪʘ ʚʠʤʦʛ ʜʦ ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʠʩʢʫ. 
 
ɺʪʨʘʪʠ ʝʥʝʨʛʽʾ ʫ ʩʠʩʪʝʤʽ ʩʪʠʩʥʝʥʦʛʦ ʧʦʚʽʪʨʷ 
ʋ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʝʥʝʨʛʽʾ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʧʦʜʦ-

ʣʘʥʥʷ ʚʪʨʘʪ: 
¶ ʚʪʨʘʪʠ ʥʘ ʩʪʠʩʢʘʥʥʷ (ʥʝʽʟʦʪʝʨʤʽʯʥʽʩʪʴ ʧʨʦʮʝʩʫ); 
¶ ʚʪʨʘʪʠ ʚ ʪʨʫʙʦʧʨʦʚʦʜʘʭ (ʪʝʨʪʷ, ʪʫʨʙʫʣʝʥʪʥʽʩʪʴ, ʤʽʩʮʝʚʽ ʦʧʦʨʠ); 
¶ ʚʪʨʘʪʠ ʯʝʨʝʟ ʚʠʪʦʢʠ ʧʦʚʽʪʨʷ ʫ ʟôʻʜʥʘʥʥʷʭ; 
¶ ʚʪʨʘʪʠ ʚ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽ (ʦʤʽʯʥʽ, ʤʘʛʥʽʪʥʽ, ʚʝʥʪʠʣʷʮʽʡʥʽ); 
¶ ʚʪʨʘʪʠ ʫ ʧʨʠʚʦʜʽ (ʧʝʨʝʜʘʯʘ, ʨʝʤʝʥʽ, ʤʫʬʪʠ). 



 

ʉʫʤʘʨʥʽ ʚʪʨʘʪʠ ʤʦʞʥʘ ʧʦʜʘʪʠ ʨʽʚʥʷʥʥʷʤ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʙʘʣʘʥʩʫ: 
 

ὖ̖̃ ὖ̋̏̑ ὖ̃̓ ὖ̋̏̑ ὖ̖̍̆ ὖ̓̆̑̍ὖ̆̌ ὖ̄ ̨ȟ̅ 

 
ʜʝ ὖ̃  ̖ ð ʩʧʦʞʠʚʘʥʘ ʧʦʪʫʞʥʽʩʪʴ,  ὖ̋̏ ̑ð ʢʦʨʠʩʥʘ ʧʦʪʫʞʥʽʩʪʴ,  ὖ̃  ̓ ð 

ʚʪʨʘʪʠ ʨʽʟʥʠʭ ʚʠʜʽʚ. 
ɿʤʝʥʰʝʥʥʷ ʮʠʭ ʚʪʨʘʪ ʻ ʦʜʥʠʤ ʽʟ ʛʦʣʦʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʝʥʝʨʛʦʟʙʝʨʝ-

ʞʝʥʥʷ ʚ ʢʦʤʧʨʝʩʦʨʥʠʭ ʩʪʘʥʮʽʷʭ. 
 
ʊʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʢʦʤʧʨʝʩʦʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 
ʉʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʢʦʤʧʨʝʩʦʨʥʠʭ ʩʠʩʪʝʤ ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ: 
¶ ʧʽʜʚʠʱʝʥʥʽ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʰʣʷʭʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʯʘʩʪʦ-

ʪʥʦ-ʨʝʛʫʣʴʦʚʘʥʠʭ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ (ʏʈʇ); 
¶ ʽʥʪʝʣʝʢʪʫʘʣʽʟʘʮʽʾ ʢʝʨʫʚʘʥʥʷ ð ʚʧʨʦʚʘʜʞʝʥʥʷ ʇʃʂ, SCADA, IoT-

ʩʠʩʪʝʤ; 
¶ ʦʧʪʠʤʽʟʘʮʽʾ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ 

ʟʤʝʥʰʝʥʥʷʤ ʤʘʩʠ ʨʦʪʦʨʘ; 
¶ ʟʥʠʞʝʥʥʽ ʰʫʤʫ ʪʘ ʚʽʙʨʘʮʽʡ; 
¶ ʟʘʩʪʦʩʫʚʘʥʥʽ ʨʝʢʫʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷ ʪʝʧʣʘ ʩʪʠʩʥʝʥʥʷ; 
¶ ʨʦʟʚʠʪʢʫ ʤʦʜʫʣʴʥʠʭ ʢʦʤʧʨʝʩʦʨʥʠʭ ʩʪʘʥʮʽʡ ʟ ʜʠʩʪʘʥʮʽʡʥʠʤ ʤʦ-

ʥʽʪʦʨʠʥʛʦʤ; 
¶ ʧʝʨʝʭʦʜʽ ʥʘ ʮʠʬʨʦʚʝ ʧʨʦʝʢʪʫʚʘʥʥʷ (ʽʥʞʠʥʽʨʠʥʛʥʽ ʮʠʬʨʦʚʽ ʜʚʽʡ-

ʥʠʢʠ, CAD/CAE-ʤʦʜʝʣʽ ʢʦʤʧʨʝʩʦʨʽʚ). 
 
ɽʢʦʥʦʤʽʯʥʘ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʠʩʥʝʥʦʛʦ ʧʦʚʽʪʨʷ 
ɺʘʨʪʽʩʪʴ 1 ʤį ʩʪʠʩʥʝʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ 

0,02ï0,05 ʢɺʪĿʛʦʜ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʥʝʝʬʝʢʪʠʚʥʘ ʨʦʙʦʪʘ 
ʢʦʤʧʨʝʩʦʨʘ ʧʨʷʤʦ ʚʧʣʠʚʘʻ ʥʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ. 

ɼʣʷ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʷʢʝ ʩʧʦʞʠʚʘʻ 10 000 ʤį ʧʦʚʽʪʨʷ ʥʘ ʛʦʜʠʥʫ, ʧʝʨʝ-
ʚʠʪʨʘʪʘ ʝʥʝʨʛʽʾ ʥʘ 10 % ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʱʦʨʽʯʥʠʭ ʚʪʨʘʪ ʫ ʩʦʪʥʽ ʪʠʩʷʯ 
ʢɺʪĿʛʦʜ. 

ɯʥʞʠʥʽʨʠʥʛ ʢʦʤʧʨʝʩʦʨʥʠʭ ʩʠʩʪʝʤ ʧʝʨʝʜʙʘʯʘʻ ʥʝ ʣʠʰʝ ʪʝʭʥʽʯʥʝ ʧʨʦ-
ʝʢʪʫʚʘʥʥʷ, ʘ ʡ ʦʧʪʠʤʽʟʘʮʽʶ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ, ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʙʘʣʘ-
ʥʩʫ ʪʘ ʥʘʜʽʡʥʦʩʪʽ. 

 
ʂʣʘʩʠʬʽʢʘʮʽʷ ʢʦʤʧʨʝʩʦʨʽʚ 
ʂʣʘʩʠʬʽʢʘʮʽʷ ʢʦʤʧʨʝʩʦʨʽʚ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʬʽʟʠʯʥʦʤʫ ʧʨʠʥʮʠʧʽ ʩʪʠ-

ʩʢʫ, ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʷʭ, ʨʦʙʦʯʠʭ ʧʘʨʘʤʝʪʨʘʭ ʽ ʩʬʝʨʘʭ ʟʘʩʪʦʩʫ-
ʚʘʥʥʷ. ʇʨʘʚʠʣʴʥʝ ʨʦʟʫʤʽʥʥʷ ʪʠʧʽʚ ʢʦʤʧʨʝʩʦʨʽʚ ʜʦʟʚʦʣʷʻ ʦʙˇʨʫʥʪʦʚʘʥʦ 
ʟʜʽʡʩʥʶʚʘʪʠ ʚʠʙʽʨ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. 



 

ʈʠʩʫʥʦʢ 8.1 ï ɿʘʛʘʣʴʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʢʦʤʧʨʝʩʦʨʽʚ ʟʘ ʧʨʠʥʮʠʧʦʤ ʜʽʾ 
 
ɿʘʛʘʣʴʥʽ ʧʨʠʥʮʠʧʠ ʢʣʘʩʠʬʽʢʘʮʽʾ 
ʂʦʤʧʨʝʩʦʨʠ ʤʦʞʥʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʟʘ ʪʘʢʠʤʠ ʦʩʥʦʚʥʠʤʠ ʦʟʥʘʢʘʤʠ: 

1. ɿʘ ʧʨʠʥʮʠʧʦʤ ʜʽʾ: 

¶ ʦʙôʻʤʥʽ (ʧʦʨʰʥʝʚʽ, ʛʚʠʥʪʦʚʽ, ʧʣʘʩʪʠʥʯʘʩʪʽ, ʤʝʤʙʨʘʥʥʽ); 

¶ ʜʠʥʘʤʽʯʥʽ (ʚʽʜʮʝʥʪʨʦʚʽ, ʦʩʴʦʚʽ, ʜʽʘʛʦʥʘʣʴʥʽ). 
2. ɿʘ ʢʽʣʴʢʽʩʪʶ ʩʪʫʧʝʥʽʚ ʩʪʠʩʢʫ: 

¶ ʦʜʥʦʩʪʫʧʝʥʝʚʽ; 

¶ ʜʚʦʩʪʫʧʝʥʝʚʽ; 

¶ ʙʘʛʘʪʦʩʪʫʧʝʥʝʚʽ (3ï6 ʩʪʫʧʝʥʽʚ). 
3. ɿʘ ʩʧʦʩʦʙʦʤ ʦʭʦʣʦʜʞʝʥʥʷ: 

¶ ʧʦʚʽʪʨʷʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ; 

¶ ʚʦʜʷʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ; 

¶ ʢʦʤʙʽʥʦʚʘʥʽ ʩʠʩʪʝʤʠ. 
4. ɿʘ ʨʝʞʠʤʦʤ ʨʦʙʦʪʠ: 

¶ ʧʦʩʪʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʙʝʟʧʝʨʝʨʚʥʽ); 

¶ ʟʤʽʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʨʝʛʫʣʴʦʚʘʥʽ); 

¶ ʨʝʟʝʨʚʥʽ (ʘʚʪʦʤʘʪʠʯʥʠʡ ʧʫʩʢ ʧʨʠ ʘʚʘʨʽʾ). 
5. ɿʘ ʪʠʧʦʤ ʧʨʠʚʦʜʫ: 

¶ ʟ ʝʣʝʢʪʨʠʯʥʠʤ ʧʨʠʚʦʜʦʤ (ʥʘʡʧʦʰʠʨʝʥʽʰʽ ʫ 
ʧʨʦʤʠʩʣʦʚʦʩʪʽ); 

¶ ʟ ʪʫʨʙʦʧʨʠʚʦʜʦʤ (ʛʘʟʦʚʽ ʘʙʦ ʧʘʨʦʚʽ ʪʫʨʙʽʥʠ); 

¶ ʽʟ ʧʨʠʚʦʜʦʤ ʚʽʜ ʜʚʠʛʫʥʽʚ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʷʥʥʷ. 
6. ɿʘ ʪʠʩʢʦʤ ʥʘʛʥʽʪʘʥʥʷ: 

¶ ̝̎̉̈̋̏̄̏ ̓̉̒̋̔ȡ ὴ ρȟυ̃̇װ ȟ́ 



 

¶ ̝̒̆̑̆̅̎̏̄̏ ̓̉̒̋̔ȡ ρȟυ ὴ ρπ̃̇װ ȟ́\quad 

¶ ̃̉̒̏̋̏̄̏ ̓̉̒̋̔ȡ ὴ ρπ̃̇װ Ȣ́ 
7. ɿʘ ʧʦʜʘʯʝʶ: 

¶ ʤʘʣʽ (ʜʦ 10 ʤį/ʭʚ), 

¶ ʩʝʨʝʜʥʽ (10ï100 ʤį/ʭʚ), 

¶ ʚʝʣʠʢʽ (ʧʦʥʘʜ 100 ʤį/ʭʚ). 
 
ʆʙôʻʤʥʽ ʢʦʤʧʨʝʩʦʨʠ 
ʆʙôʻʤʥʽ ʢʦʤʧʨʝʩʦʨʠ ʩʪʠʩʢʘʶʪʴ ʛʘʟ ʰʣʷʭʦʤ ʟʤʝʥʰʝʥʥʷ ʦʙôʻʤʫ ʨʦʙʦ-

ʯʦʾ ʢʘʤʝʨʠ. ʇʨʠ ʮʴʦʤʫ ʛʘʟʦʚʘ ʤʘʩʘ, ʟʘʭʦʧʣʝʥʘ ʫ ʚʠʟʥʘʯʝʥʠʡ ʦʙôʻʤ, ʚʠʪʽʩ-
ʥʷʻʪʴʩʷ ʧʽʩʣʷ ʩʪʠʩʢʫ ʧʨʠ ʧʽʜʚʠʱʝʥʦʤʫ ʪʠʩʢʫ. 

ʆʩʥʦʚʥʘ ʨʽʚʥʽʩʪʴ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʙʘʣʘʥʩʫ ʜʣʷ ʦʙôʻʤʥʠʭ ʤʘʰʠʥ: 
 

ὴὠ ὴὠȟ 
 
ʘ ʨʦʙʦʪʘ ʩʪʠʩʢʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʘʟʦʤ: 
 

ὃ ὴ ὨὠȢ 

 
ɼʦ ʦʙôʻʤʥʠʭ ʢʦʤʧʨʝʩʦʨʽʚ ʥʘʣʝʞʘʪʴ: 

¶ ʧʦʨʰʥʝʚʽ (ʦʜʥʦʩʪʫʧʝʥʝʚʽ ʘʙʦ ʙʘʛʘʪʦʩʪʫʧʝʥʝʚʽ); 

¶ ʛʚʠʥʪʦʚʽ (ʨʦʪʦʨʥʽ ʟ ʧʘʨʦʶ ʛʚʠʥʪʽʚ); 

¶ ʧʣʘʩʪʠʥʯʘʩʪʽ (ʨʦʪʦʨʥʽ ʟ ʚʠʩʫʚʥʠʤʠ ʣʦʧʘʪʢʘʤʠ); 

¶ ʤʝʤʙʨʘʥʥʽ (ʟ ʛʥʫʯʢʦʶ ʧʝʨʝʛʦʨʦʜʢʦʶ ʜʣʷ ʛʝʨʤʝʪʠʯʥʠʭ 
ʩʝʨʝʜʦʚʠʱ). 

ʇʝʨʝʚʘʛʠ ʦʙôʻʤʥʠʭ ʢʦʤʧʨʝʩʦʨʽʚ: 

¶ ʚʠʩʦʢʠʡ ʪʠʩʢ ʩʪʠʩʢʫ (ʜʦ 40ï50 ʄʇʘ); 

¶ ʥʝʟʘʣʝʞʥʽʩʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʽʜ ʪʠʩʢʫ ʥʘʛʥʽʪʘʥʥʷ; 

¶ ʥʘʜʽʡʥʽʩʪʴ ʧʨʠ ʚʘʞʢʠʭ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. 
ʅʝʜʦʣʽʢʠ: 

¶ ʥʘʷʚʥʽʩʪʴ ʧʫʣʴʩʘʮʽʡ ʧʦʪʦʢʫ; 

¶ ʩʢʣʘʜʥʽʩʪʴ ʙʘʣʘʥʩʫʚʘʥʥʷ; 

¶ ʙʽʣʴʰʽ ʚʽʙʨʘʮʽʾ ʪʘ ʰʫʤ; 

¶ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʤʘʱʝʥʥʷ ʨʫʭʦʤʠʭ ʯʘʩʪʠʥ. 
 
ɼʠʥʘʤʽʯʥʽ ʢʦʤʧʨʝʩʦʨʠ 
ɼʠʥʘʤʽʯʥʽ ʢʦʤʧʨʝʩʦʨʠ (ʪʫʨʙʦʢʦʤʧʨʝʩʦʨʠ) ʩʪʠʩʢʘʶʪʴ ʛʘʟ ʟʘʚʜʷʢʠ ʧʝ-

ʨʝʜʘʯʽ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ ʚʽʜ ʨʦʙʦʯʠʭ ʣʦʧʘʪʝʡ ʜʦ ʧʦʪʦʢʫ, ʷʢʠʡ ʧʦʪʽʤ ʛʘʣʴ-
ʤʫʻʪʴʩʷ ʚ ʜʠʬʫʟʦʨʽ, ʧʝʨʝʪʚʦʨʶʶʯʠ ʢʽʥʝʪʠʯʥʫ ʝʥʝʨʛʽʶ ʥʘ ʧʦʪʝʥʮʽʡʥʫ. 

ʆʩʥʦʚʥʝ ʨʽʚʥʷʥʥʷ ʧʦʪʦʢʫ ʫ ʚʽʜʮʝʥʪʨʦʚʦʤʫ ʢʦʤʧʨʝʩʦʨʽ: 
 

ɝὬ όὧ όὧ ȟ 



 

ʜʝ ό ð ʦʢʨʫʞʥʘ ʰʚʠʜʢʽʩʪʴ ʣʦʧʘʪʦʢ, 
ὧ ð ʧʨʦʝʢʮʽʷ ʰʚʠʜʢʦʩʪʽ ʛʘʟʫ ʥʘ ʥʘʧʨʷʤʦʢ ʦʙʝʨʪʘʥʥʷ. 
ʎʝ ʨʽʚʥʷʥʥʷ, ʚʽʜʦʤʝ ʷʢ ʨʽʚʥʷʥʥʷ ɽʡʣʝʨʘ ʜʣʷ ʪʫʨʙʦʤʘʰʠʥ, ʚʠʟʥʘʯʘʻ 

ʧʨʠʨʽʩʪ ʝʥʪʘʣʴʧʽʾ ʧʦʪʦʢʫ. 
ʊʠʧʠ ʜʠʥʘʤʽʯʥʠʭ ʢʦʤʧʨʝʩʦʨʽʚ: 

¶ ʚʽʜʮʝʥʪʨʦʚʽ ð ʟ ʧʦʪʦʢʦʤ, ʱʦ ʨʫʭʘʻʪʴʩʷ ʚʽʜ ʮʝʥʪʨʘ ʜʦ 
ʧʝʨʠʬʝʨʽʾ; 

¶ ʦʩʴʦʚʽ ð ʧʦʪʽʢ ʨʫʭʘʻʪʴʩʷ ʧʘʨʘʣʝʣʴʥʦ ʦʩʽ ʦʙʝʨʪʘʥʥʷ; 

¶ ʜʽʘʛʦʥʘʣʴʥʽ (ʨʘʜʽʘʣʴʥʦ-ʦʩʴʦʚʽ) ð ʢʦʤʙʽʥʦʚʘʥʠʡ ʥʘʧʨʷʤ ʧʦʪʦʢʫ. 
ʇʝʨʝʚʘʛʠ: 

¶ ʚʠʩʦʢʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ; 

¶ ʩʪʘʣʽʩʪʴ ʧʦʜʘʯʽ; 

¶ ʚʽʜʩʫʪʥʽʩʪʴ ʧʫʣʴʩʘʮʽʡ; 

¶ ʤʘʣʘ ʤʘʩʘ ʧʨʠ ʚʝʣʠʢʽʡ ʧʦʪʫʞʥʦʩʪʽ. 
ʅʝʜʦʣʽʢʠ: 

¶ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʽʟʢʦ ʟʥʠʞʫʻʪʴʩʷ ʧʨʠ ʟʤʝʥʰʝʥʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ; 

¶ ʩʢʣʘʜʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ; 

¶ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ. 
 
ʊʘʙʣʠʮʷ 8.2 ï ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʤʧʨʝʩʦʨʽʚ ʟʘ ʧʨʠʥʮʠʧʦʤ 

ʜʽʾ 
ʇʘʨʘʤʝʪʨ ʆʙôʻʤʥʽ ɼʠʥʘʤʽʯʥʽ 

ʇʨʠʥʮʠʧ ʜʽʾ ɿʤʝʥʰʝʥʥʷ ʦʙôʻʤʫ ʨʦʙʦ-
ʯʦʾ ʢʘʤʝʨʠ 

ʇʝʨʝʪʚʦʨʝʥʥʷ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨ-
ʛʽʾ ʥʘ ʪʠʩʢ 

ʈʦʙʦʯʠʡ ʪʠʩʢ ɺʠʩʦʢʠʡ (ʜʦ 50 ʄʇʘ) ʅʠʟʴʢʠʡ ï ʩʝʨʝʜʥʽʡ (ʜʦ 2 ʄʇʘ) 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʆʙʤʝʞʝʥʘ ɼʫʞʝ ʚʠʩʦʢʘ 

ʇʫʣʴʩʘʮʽʾ ʧʦʪʦʢʫ ɭ ɺʽʜʩʫʪʥʽ 

ʈʝʛʫʣʶʚʘʥʥʷ ʧʨʦʜʫʢ-
ʪʠʚʥʦʩʪʽ 

ʇʨʦʩʪʝ (ʯʝʨʝʟ ʦʙôʻʤ) ʉʢʣʘʜʥʽʰʝ (ʣʦʧʘʪʽ, ʙʘʡʧʘʩ, ʇʏ) 

ɿʥʦʩ ʜʝʪʘʣʝʡ ɺʠʱʠʡ ʄʝʥʰʠʡ 

ɺʽʙʨʘʮʽʾ ɿʥʘʯʥʽ ʅʝʟʥʘʯʥʽ 

ʉʬʝʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʄʝʪʘʣʫʨʛʽʷ, ʛʽʜʨʘʚʣʽʢʘ, ʛʽʨ-
ʥʠʮʪʚʦ 

ʊʫʨʙʦʢʦʤʧʨʝʩʦʨʠ, ʚʝʥʪʠʣʷʮʽʷ, 
ʝʥʝʨʛʝʪʠʢʘ 

 
ʂʣʘʩʠʬʽʢʘʮʽʷ ʟʘ ʢʽʣʴʢʽʩʪʶ ʩʪʫʧʝʥʽʚ ʩʪʠʩʢʫ 
ɿ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʙʘʛʘʪʦʩʪʫʧʝ-

ʥʝʚʽ ʢʦʤʧʨʝʩʦʨʠ, ʫ ʷʢʠʭ ʩʪʠʩʢʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʣʽʜʦʚʥʦ ʚ ʢʽʣʴʢʦʭ ʮʠʣʽ-
ʥʜʨʘʭ ʘʙʦ ʢʦʣʝʩʘʭ, ʘ ʤʽʞ ʩʪʫʧʝʥʷʤʠ ʧʦʚʽʪʨʷ ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʚ ʧʨʦʤʽʞʥʠʭ 
ʭʦʣʦʜʠʣʴʥʠʢʘʭ. 

ʈʦʙʦʪʘ ʩʪʠʩʢʫ ʫ ʙʘʛʘʪʦʩʪʫʧʝʥʝʚʦʤʫ ʢʦʤʧʨʝʩʦʨʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ 
ʩʫʤʘ ʨʦʙʽʪ ʦʢʨʝʤʠʭ ʩʪʫʧʝʥʽʚ: 
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ʆʧʪʠʤʘʣʴʥʠʡ ʪʠʩʢ ʧʽʩʣʷ ʢʦʞʥʦʛʦ ʩʪʫʧʝʥʷ ʩʪʠʩʢʫ ʧʦʚʠʥʝʥ ʟʘʙʝʟʧʝʯʫ-
ʚʘʪʠ ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʽʞ ʩʪʫʧʝʥʷʤʠ: 

 

ὴ ὴ
ὴ

ὴ
ȟ 

 

ʜʝ  ὴ ð ʢʽʥʮʝʚʠʡ ʪʠʩʢ ʧʽʩʣʷ ʦʩʪʘʥʥʴʦʛʦ ʩʪʫʧʝʥʷ,  Ὧ  ð ʢʽʣʴʢʽʩʪʴ ʩʪʫ-
ʧʝʥʽʚ. 

ʎʝ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʥʘ 10ï15 % ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 
ʦʜʥʦʩʪʫʧʝʥʝʚʠʤ ʩʪʠʩʥʝʥʥʷʤ. 

 

 
1 ï ʚʽʜʜʽʣʴʥʠʢ ʨʽʜʠʥʠ; 2 ï ʢʦʤʧʨʝʩʦʨ ʩʪʫʧʝʥʷ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ; 3, 9 ï ʤʘʩ-
ʣʦʚʽʜʜʽʣʴʥʠʢʠ; 4 ï ʧʨʦʤʽʞʥʘ ʻʤʢʽʩʪʴ; 5 ï ʢʦʤʧʨʝʩʦʨ ʩʪʫʧʝʥʷ ʚʠʩʦʢʦʛʦ ʪʠ-

ʩʢʫ; 6, 7 ï ʢʦʣʝʢʪʦʨʠ; 8 ï ʨʽʜʠʥʥʘ ʣʽʥʽʷ.  
ʈʠʩʫʥʦʢ 8.2 ï ʉʭʝʤʘ ʜʚʦʩʪʫʧʝʥʝʚʦʛʦ ʧʦʨʰʥʝʚʦʛʦ ʢʦʤʧʨʝʩʦʨʘ ʟ ʧʨʦʤʽʞ-

ʥʠʤ ʦʭʦʣʦʜʞʝʥʥʷʤ 
 
ʂʣʘʩʠʬʽʢʘʮʽʷ ʟʘ ʩʧʦʩʦʙʦʤ ʦʭʦʣʦʜʞʝʥʥʷ 
ʇʽʜ ʯʘʩ ʩʪʠʩʢʫ ʛʘʟʫ ʡʦʛʦ ʪʝʤʧʝʨʘʪʫʨʘ ʤʦʞʝ ʧʽʜʚʠʱʫʚʘʪʠʩʷ ʜʦ 150ï

250 ÁC, ʪʦʤʫ ʥʝʦʙʭʽʜʥʝ ʦʭʦʣʦʜʞʝʥʥʷ: 
¶ ʧʦʚʽʪʨʷʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ð ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʤʘʣʠʭ ʢʦʤʧʨʝ-

ʩʦʨʘʭ, ʟʘʟʚʠʯʘʡ ʧʨʠʤʫʩʦʚʝ ʚʝʥʪʠʣʷʪʦʨʦʤ; 
¶ ʚʦʜʷʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ð ʝʬʝʢʪʠʚʥʝ ʜʣʷ ʚʝʣʠʢʠʭ ʘʛʨʝʛʘʪʽʚ, ʟʘ-

ʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʝʤʧʝʨʘʪʫʨʠ; 



 

¶ ʢʦʤʙʽʥʦʚʘʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ð ʦʜʥʦʯʘʩʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʷ-
ʥʦʛʦ ʪʘ ʧʦʚʽʪʨʷʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʜʣʷ ʨʽʟʥʠʭ ʚʫʟʣʽʚ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʥʘ ʚʠʭʦʜʽ ʢʦʤʧʨʝʩʦʨʘ ʧʨʠ ʧʦʣʽʦʪʨʦʧʥʦʤʫ ʩʪʠʩʢʫ ʨʦʟʨʘ-
ʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
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ʜʝ  ὝȟὝ  ð ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʚʭʦʜʽ ʪʘ ʚʠʭʦʜʽ ʚʽʜʧʦʚʽʜʥʦ. 
 
ʂʣʘʩʠʬʽʢʘʮʽʷ ʟʘ ʚʠʜʦʤ ʛʘʟʫ 
ʆʢʨʽʤ ʧʦʚʽʪʨʷ, ʢʦʤʧʨʝʩʦʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʩʪʠʩʢʘʥʥʷ ʨʽʟʥʠʭ 

ʛʘʟʽʚ: 
¶ ʘʟʦʪʫ (NϜ) ð ʜʣʷ ʽʥʝʨʪʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʫ ʤʝʪʘʣʫʨʛʽʾ; 

¶ ʢʠʩʥʶ (OϜ) ð ʜʣʷ ʧʨʦʜʫʚʢʠ ʢʦʥʚʝʨʪʦʨʽʚ; 
¶ ʚʦʜʥʶ (HϜ) ð ʫ ʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʘʭ; 
¶ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ (CHϞ) ð ʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʽ ʢʦʤʧʨʝʩʦʨʥʠʭ ʩʪʘʥ-

ʮʽʷʭ; 
¶ ʭʦʣʦʜʠʣʴʥʠʭ ʘʛʝʥʪʽʚ (ʬʨʝʦʥʽʚ, ʘʤʽʘʢʫ). 
ɼʣʷ ʘʛʨʝʩʠʚʥʠʭ ʘʙʦ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʠʭ ʛʘʟʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʛʝʨʤʝʪʠ-

ʯʥʽ ʤʝʤʙʨʘʥʥʽ ʘʙʦ ʙʝʟʤʘʩʣʷʥʽ ʢʦʤʧʨʝʩʦʨʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʽʟʦʣʷʮʽʶ ʨʦ-
ʙʦʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʈʠʩʫʥʦʢ 8.3 ï ɻʘʣʫʟʝʚʽ ʪʠʧʠ ʢʦʤʧʨʝʩʦʨʽʚ ʜʣʷ ʨʽʟʥʠʭ ʨʦʙʦʯʠʭ ʛʘʟʽʚ. 
 
ʋʟʘʛʘʣʴʥʝʥʥʷ ʢʣʘʩʠʬʽʢʘʮʽʾ 
ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʤʧʨʝʩʦʨʠ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠʛʣʷʜʽ ʙʘʛʘʪʦʨʽʚʥʝ-

ʚʦʾ ʩʠʩʪʝʤʠ ʢʣʘʩʠʬʽʢʘʮʽʾ: 
 

˗̏̍̐̑̆̒̏̑̉
˛̂ǫ̤̃̄̍̎ᴼ˜̨̙̏̑̎̆̃ȟ ː̨̃̉̎̓̏̃ȟ ˜̨̘̌́̒̓̉̎́̒̓ȟ ˙̨̆̍̂̑́̎̎

ˑ̨̨̘̉̎́̍̎ᴼˏ̨̨̗̅̆̎̓̑̏̃ȟ ˛̨̝̒̏̃ȟ ˑ̨̨̝́̄̏̎́̌̎
 



 

ʂʦʞʝʥ ʪʠʧ ʤʘʻ ʩʚʦʶ ʦʙʣʘʩʪʴ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʚʠʟʥʘʯʝʥʫ 
ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʦʮʝʩʫ, ʚʠʤʦʛʘʤʠ ʜʦ ʪʠʩʢʫ, ʧʦʜʘʯʽ ʪʘ ʩʪʘ-
ʙʽʣʴʥʦʩʪʽ. 

ɼʣʷ ʤʝʪʘʣʫʨʛʽʡʥʠʭ ʽ ʛʽʨʥʠʯʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʥʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʠʤʠ ʻ 
ʧʦʨʰʥʝʚʽ, ʛʚʠʥʪʦʚʽ ʪʘ ʚʽʜʮʝʥʪʨʦʚʽ ʢʦʤʧʨʝʩʦʨʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʰʠʨʦʢʠʡ 
ʜʽʘʧʘʟʦʥ ʪʠʩʢʽʚ ʽ ʥʘʜʽʡʥʫ ʨʦʙʦʪʫ ʚ ʩʢʣʘʜʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʫʤʦʚʘʭ. 

 
ɹʫʜʦʚʘ ʪʘ ʧʨʠʥʮʠʧ ʜʽʾ ʧʦʨʰʥʝʚʠʭ ʢʦʤʧʨʝʩʦʨʽʚ 
ʇʦʨʰʥʝʚʽ ʢʦʤʧʨʝʩʦʨʠ ʻ ʥʘʡʩʪʘʨʽʰʠʤʠ ʽ ʚʦʜʥʦʯʘʩ ʦʜʥʠʤʠ ʟ ʥʘʡʥʘʜʽʡ-

ʥʽʰʠʭ ʪʠʧʽʚ ʦʙôʻʤʥʠʭ ʤʘʰʠʥ. ɰʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʛʽʨʥʠʯʽʡ, ʤʝʪʘʣʫʨʛʽʡʥʽʡ, ʭʽ-
ʤʽʯʥʽʡ, ʥʘʬʪʦ- ʽ ʛʘʟʦʧʝʨʝʨʦʙʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʚʠʩʦʢʠʭ ʪʠ-
ʩʢʽʚ (ʜʦ 40ï50 ʄʇʘ) ʧʨʠ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʠʭ ʧʦʜʘʯʘʭ. 

 

 
ʘ ï ʦʜʥʦʩʪʫʧʝʥʝʚʠʡ ʢʦʤʧʨʝʩʦʨ ʧʦʜʚʽʡʥʦʾ ʜʽʾ ʟ ʚʝʨʪʠʢʘʣʴʥʠʤ ʨʦʟʪʘʰʫʚʘʥ-
ʥʷʤ ʮʠʣʽʥʜʨʽʚ; ʙ ï ʦʜʥʦʩʪʫʧʝʥʝʚʠʡ ʢʦʤʧʨʝʩʦʨ ʧʦʜʚʽʡʥʦʾ ʜʽʾ ʟ ʛʦʨʠʟʦʥʪʘ-
ʣʴʥʠʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʮʠʣʽʥʜʨʽʚ; ʚ ï ʢʦʤʧʨʝʩʦʨ ʧʨʦʩʪʦʾ ʜʽʾ ʟ V- ʦʙʨʘʟʥʠʤ 
ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʮʠʣʽʥʜʨʽʚ; ʛ ï ʢʦʤʧʨʝʩʦʨ ʟ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʤʠ ʧʦʨʰʥʷʤʠ; 
ʜ ï ʜʚʦʩʪʫʧʝʥʝʚʠʡ ʢʦʤʧʨʝʩʦʨ ʟ ʧʘʨʘʣʝʣʴʥʠʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʮʠʣʽʥʜʨʽʚ 
(ʢʦʤʧʘʫʥʜ); ʝ ï ʜʚʦʩʪʫʧʝʥʝʚʠʡ ʢʦʤʧʨʝʩʦʨ ʟ ʧʦʩʣʽʜʦʚʥʠʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ 

ʮʠʣʽʥʜʨʽʚ (ʪʘʥʜʝʤ); ʞ ï ʢʫʪʦʚʠʡ 
ʈʠʩʫʥʦʢ 8.4 ï ʊʠʧʦʚʽ ʩʭʝʤʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʮʠʣʽʥʜʨʽʚ ʧʦʨʰʥʝʚʦʛʦ ʢʦʤʧʨʝ-

ʩʦʨʘ 
  



 

ʇʨʠʥʮʠʧ ʜʽʾ 
ʇʦʨʰʥʝʚʠʡ ʢʦʤʧʨʝʩʦʨ ʧʨʘʮʶʻ ʥʘ ʦʩʥʦʚʽ ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʦʛʦ 

ʨʫʭʫ ʧʦʨʰʥʷ ʫ ʮʠʣʽʥʜʨʽ, ʷʢʠʡ ʧʝʨʽʦʜʠʯʥʦ ʟʤʽʥʶʻ ʦʙôʻʤ ʨʦʙʦʯʦʾ ʢʘʤʝʨʠ. 
ʋ ʧʨʦʮʝʩʽ ʦʜʥʦʛʦ ʦʙʝʨʪʫ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʚʘ ʦʩʥʦʚʥʽ 

ʪʘʢʪʠ: 
1. ɺʩʤʦʢʪʫʚʘʥʥʷ: ʧʦʨʰʝʥʴ ʨʫʭʘʻʪʴʩʷ ʚʥʠʟ, ʩʪʚʦʨʶʶʯʠ ʨʦʟʨʽ-

ʜʞʝʥʥʷ; ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʚʩʤʦʢʪʫʚʘʣʴʥʠʡ ʢʣʘʧʘʥ, ʽ ʧʦʚʽʪʨʷ ʥʘʜʭʦʜʠʪʴ ʫ ʮʠ-
ʣʽʥʜʨ. 

2. ʉʪʠʩʢʘʥʥʷ ʪʘ ʥʘʛʥʽʪʘʥʥʷ: ʧʦʨʰʝʥʴ ʨʫʭʘʻʪʴʩʷ ʚʛʦʨʫ, ʪʠʩʢ ʟʨʦʩ-
ʪʘʻ, ʚʩʤʦʢʪʫʚʘʣʴʥʠʡ ʢʣʘʧʘʥ ʟʘʢʨʠʚʘʻʪʴʩʷ, ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʥʘʛʥʽʪʘʣʴʥʠʡ ð 
ʩʪʠʩʥʝʥʝ ʧʦʚʽʪʨʷ ʧʦʜʘʻʪʴʩʷ ʚ ʨʝʩʠʚʝʨ. 

ʎʠʢʣ ʧʦʚʪʦʨʶʻʪʴʩʷ ʟ ʯʘʩʪʦʪʦʶ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʦʙʝʨʪʘʤʠ ʚʘʣʘ 
ʢʦʤʧʨʝʩʦʨʘ. 

 
ʂʦʥʩʪʨʫʢʪʠʚʥʘ ʩʭʝʤʘ 
ʆʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ ʧʦʨʰʥʝʚʦʛʦ ʢʦʤʧʨʝʩʦʨʘ: 

- ʎʠʣʽʥʜʨ ð ʨʦʙʦʯʘ ʢʘʤʝʨʘ ʩʪʠʩʢʫ, ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʟ ʚʠʩʦʢʦʣʝ-
ʛʦʚʘʥʦʛʦ ʯʘʚʫʥʫ ʘʙʦ ʩʪʘʣʽ; 

- ʇʦʨʰʝʥʴ ð ʟʘʙʝʟʧʝʯʫʻ ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ, ʫʱʽʣʴʥʝ-
ʥʠʡ ʢʦʤʧʨʝʩʽʡʥʠʤʠ ʢʽʣʴʮʷʤʠ; 

- ʂʣʘʧʘʥʥʘ ʩʠʩʪʝʤʘ ð ʘʚʪʦʤʘʪʠʯʥʦ ʚʽʜʢʨʠʚʘʻ ʪʘ ʟʘʢʨʠʚʘʻ ʚʩʤʦ-
ʢʪʫʚʘʣʴʥʽ ʡ ʥʘʛʥʽʪʘʣʴʥʽ ʦʪʚʦʨʠ; 

- ʐʘʪʫʥʥʦ-ʢʨʠʚʦʰʠʧʥʠʡ ʤʝʭʘʥʽʟʤ ð ʧʝʨʝʪʚʦʨʶʻ ʦʙʝʨʪʘʣʴʥʠʡ 
ʨʫʭ ʚʘʣʘ ʥʘ ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ ʧʦʨʰʥʷ; 

- ɿʤʘʱʫʚʘʣʴʥʘ ʩʠʩʪʝʤʘ ð ʟʤʝʥʰʫʻ ʪʝʨʪʷ ʡ ʟʥʦʩ ʜʝʪʘʣʝʡ; 

- ʆʭʦʣʦʜʞʫʚʘʣʴʥʘ ʩʠʩʪʝʤʘ ð ʟʘʧʦʙʽʛʘʻ ʧʝʨʝʛʨʽʚʘʥʥʶ; 

- ɽʣʝʢʪʨʦʧʨʠʚʽʜ ð ʥʘʡʯʘʩʪʽʰʝ ʘʩʠʥʭʨʦʥʥʠʡ ʜʚʠʛʫʥ. 
 
ʊʝʨʤʦʜʠʥʘʤʽʯʥʠʡ ʮʠʢʣ ʧʦʨʰʥʝʚʦʛʦ ʢʦʤʧʨʝʩʦʨʘ 
ʇʨʦʮʝʩ ʩʪʠʩʢʘʥʥʷ ʫ ʮʠʣʽʥʜʨʽ ʤʦʞʥʘ ʧʦʜʘʪʠ ʫ ʚʠʛʣʷʜʽ ʜʽʘʛʨʘʤʠ pïV, 

ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʯʦʪʠʨʴʦʭ ʭʘʨʘʢʪʝʨʥʠʭ ʜʽʣʷʥʦʢ: 
1. ʘïb ï ʚʩʤʦʢʪʫʚʘʥʥʷ ʧʨʠ ʪʠʩʢʫ ▬  ; 
2. bïc ï ʧʦʣʽʦʪʨʦʧʥʝ ʩʪʠʩʢʘʥʥʷ  ▬╥▪ ÃÏÎÓÔ ; 
3. cïd ï ʥʘʛʥʽʪʘʥʥʷ ʧʨʠ ʪʠʩʢʫ  ▬  ; 
4. dïa ï ʨʦʟʰʠʨʝʥʥʷ ʟʘʣʠʰʢʦʚʦʛʦ ʛʘʟʫ ʫ ʟʘʟʦʨʽ (ʚʧʣʠʚʘʻ ʥʘ 

ʚʪʨʘʪʠ). 
ʈʦʙʦʪʘ ʦʜʥʦʛʦ ʮʠʢʣʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʧʣʦʱʘ, ʦʙʤʝʞʝʥʘ ʢʨʠʚʦʶ ʮʠ-

ʢʣʫ: 

═̗ ̉̋̌ ▬
╥

╥

ȟ▀╥
▪

▪
ȟ▬╥

▬

▬

▪
▪

 

 
ʇʨʠ ʧʝʨʝʭʦʜʽ ʜʦ ʙʘʛʘʪʦʩʪʫʧʝʥʝʚʦʛʦ ʩʪʠʩʢʫ ʟʘʛʘʣʴʥʘ ʨʦʙʦʪʘ ʟʤʝʥʰʫ-

ʻʪʴʩʷ, ʦʩʢʽʣʴʢʠ ʢʦʞʝʥ ʩʪʫʧʽʥʴ ʤʘʻ ʤʝʥʰʠʡ ʧʝʨʝʧʘʜ ʪʠʩʢʫ, ʘ ʦʭʦʣʦʜʞʝʥʥʷ 
ʤʽʞ ʩʪʫʧʝʥʷʤʠ ʥʘʙʣʠʞʘʻ ʧʨʦʮʝʩ ʜʦ ʽʟʦʪʝʨʤʽʯʥʦʛʦ. 



 

 
ʈʠʩʫʥʦʢ 8.5 ï pïV ʜʽʘʛʨʘʤʘ ʦʜʥʦʩʪʫʧʝʥʝʚʦʛʦ ʧʦʨʰʥʝʚʦʛʦ ʢʦʤʧʨʝʩʦʨʘ 

 
ɺʪʨʘʪʠ ʪʘ ʢʦʝʬʽʮʽʻʥʪ ʧʦʜʘʯʽ 
ʋ ʨʝʘʣʴʥʠʭ ʢʦʤʧʨʝʩʦʨʘʭ ʬʘʢʪʠʯʥʘ ʧʦʜʘʯʘ ʤʝʥʰʘ ʟʘ ʪʝʦʨʝʪʠʯʥʫ ʯʝ-

ʨʝʟ: 
¶ ʥʘʷʚʥʽʩʪʴ ʰʢʽʜʣʠʚʦʛʦ ʧʨʦʩʪʦʨʫ (ʟʘʟʦʨʫ ʤʽʞ ʧʦʨʰʥʝʤ ʽ ʛʦʣʦʚʢʦʶ 

ʮʠʣʽʥʜʨʘ); 
¶ ʥʘʛʥʽʪʘʣʴʥʽ ʦʧʦʨʠ ʢʣʘʧʘʥʽʚ; 
¶ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʛʘʟʫ, ʱʦ ʥʝ ʚʩʪʠʛʘʻ ʚʠʡʪʠ; 
¶ ʚʠʪʦʢʠ ʯʝʨʝʟ ʫʱʽʣʴʥʝʥʥʷ. 
ɺʠʟʥʘʯʘʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪ ʧʦʜʘʯʽ: 
 

╠̕ ́̋̓

╠̓ ̆̏̑

╥̈

╥̗

▬

▬

▪
ȟ 

 
ʜʝ ╥̈  ð ʦʙôʻʤ ʰʢʽʜʣʠʚʦʛʦ ʧʨʦʩʪʦʨʫ,  ╥̗   ð ʨʦʙʦʯʠʡ ʦʙôʻʤ ʮʠʣʽʥʜʨʘ. 

ʊʠʧʦʚʽ ʟʥʘʯʝʥʥʷ  ȟ ɀȟ. 
 
ʇʦʪʫʞʥʽʩʪʴ ʧʦʨʰʥʝʚʦʛʦ ʢʦʤʧʨʝʩʦʨʘ 
ʇʦʪʫʞʥʽʩʪʴ, ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʩʪʠʩʢʘʥʥʷ ʛʘʟʫ: 

 

╝
▪

▪
ẗ▬╠

▬

▬

▪
▪

ȟ 

 
ʜʝ 
 ╠  ð ʧʦʜʘʯʘ, ʤį/ʩ; 
 ▬ȟ▬   ð ʪʠʩʢ ʥʘ ʚʭʦʜʽ ʪʘ ʚʠʭʦʜʽ; 
 ▪ ð ʧʦʢʘʟʥʠʢ ʧʦʣʽʦʪʨʦʧʠ. 
ɼʣʷ ʨʝʘʣʴʥʦʛʦ ʢʦʤʧʨʝʩʦʨʘ ʚʨʘʭʦʚʫʶʪʴ ʂʂɼ: 



 

╝̅ ̃

╝

̈́̄
Ȣ 

 
ɺʠʙʽʨ ʢʽʣʴʢʦʩʪʽ ʩʪʫʧʝʥʽʚ ʩʪʠʩʢʫ 
ʇʽʜ ʯʘʩ ʩʪʠʩʢʘʥʥʷ ʜʦ ʚʠʩʦʢʠʭ ʪʠʩʢʽʚ ʚʠʛʽʜʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʚʦ- ʘʙʦ 

ʪʨʠʩʪʫʧʝʥʝʚʽ ʢʦʤʧʨʝʩʦʨʠ. 
ɽʥʝʨʛʝʪʠʯʥʠʡ ʚʠʛʨʘʰ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʯʘʩʪʠʥʘ ʪʝʧʣʦʪʠ ʚʽʜʚʦ-

ʜʠʪʴʩʷ ʤʽʞ ʩʪʫʧʝʥʷʤʠ, ʟʥʠʞʫʶʯʠ ʪʝʤʧʝʨʘʪʫʨʫ ʛʘʟʫ ʧʝʨʝʜ ʥʘʩʪʫʧʥʠʤ ʩʪʠʩ-
ʢʦʤ. 

ʆʧʪʠʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʪʠʩʢʫ ʤʽʞ ʩʪʫʧʝʥʷʤʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʫʤʦʚʦʶ ʨʽ-
ʚʥʦʩʪʽ ʨʦʙʽʪ ʩʪʠʩʢʫ: 

▬ ░ ▬
▬▓
▬

░
▓
ȟ 

 
ʜʝ  ▬▓  ð ʢʽʥʮʝʚʠʡ ʪʠʩʢ,  ▓  ð ʢʽʣʴʢʽʩʪʴ ʩʪʫʧʝʥʽʚ. 
ʇʨʠ ʪʘʢʦʤʫ ʨʦʟʧʦʜʽʣʽ ʨʦʙʦʪʘ ʤʽʥʽʤʘʣʴʥʘ, ʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʽʩʣʷ ʢʦʞ-

ʥʦʛʦ ʩʪʫʧʝʥʷ ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʘ. 
 
ʆʭʦʣʦʜʞʝʥʥʷ ʧʦʨʰʥʝʚʠʭ ʢʦʤʧʨʝʩʦʨʽʚ 
ʆʭʦʣʦʜʞʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʜʣʷ: 
¶ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʮʠʣʽʥʜʨʽʚ ʽ ʧʦʨʰʥʽʚ; 
¶ ʟʘʧʦʙʽʛʘʥʥʷ ʨʦʟʢʣʘʜʫ ʤʘʩʪʠʣʘ; 
¶ ʧʦʢʨʘʱʝʥʥʷ ʫʤʦʚ ʟʤʘʱʝʥʥʷ; 
¶ ʧʽʜʚʠʱʝʥʥʷ ʂʂɼ. 
ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ: 
¶ ʚʦʜʷʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ʩʦʨʦʯʦʢ ʮʠʣʽʥʜʨʽʚ; 
¶ ʧʦʚʽʪʨʷʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ʨʝʙʨʠʩʪʠʭ ʧʦʚʝʨʭʦʥʴ; 
¶ ʧʨʦʤʽʞʥʽ ʭʦʣʦʜʠʣʴʥʠʢʠ ʫ ʙʘʛʘʪʦʩʪʫʧʝʥʝʚʠʭ ʩʭʝʤʘʭ. 
ʊʝʤʧʝʨʘʪʫʨʘ ʧʽʩʣʷ ʩʪʫʧʝʥʷ ʦʭʦʣʦʜʞʝʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ: 
 

╣ ╣ ╣ ╣ ȟ̖̏ȟ̌ 
 
ʜʝ ̖̏ ̌  ð ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʭʦʣʦʜʞʝʥʥʷ (0,7ï0,9). 
 
ɿʤʘʱʫʚʘʥʥʷ ʽ ʤʘʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ 
ɿʤʘʱʝʥʥʷ ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʟʥʠʞʝʥʥʷ ʪʝʨʪʷ ʽ ʛʝʨʤʝʪʠʟʘʮʽʾ ʫʱʽʣʴʥʝʥʴ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʠʩʪʝʤʠ: 
¶ ʢʨʘʧʣʠʥʥʦʛʦ ʟʤʘʱʝʥʥʷ ð ʜʣʷ ʤʘʣʦʧʦʪʫʞʥʠʭ ʢʦʤʧʨʝʩʦʨʽʚ; 
¶ ʮʠʨʢʫʣʷʮʽʡʥʦʛʦ ʟʤʘʱʝʥʥʷ ð ʜʣʷ ʚʝʣʠʢʠʭ ʘʛʨʝʛʘʪʽʚ. 
ɺʠʙʽʨ ʤʘʩʪʠʣʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ: 
¶ ʚôʷʟʢʽʩʪʶ (ʦʧʪʠʤʘʣʴʥʘ ʧʨʠ 40ï60 Áʉ); 
¶ ʭʽʤʽʯʥʦʶ ʩʪʘʙʽʣʴʥʽʩʪʶ; 
¶ ʥʠʟʴʢʦʶ ʩʭʠʣʴʥʽʩʪʶ ʜʦ ʢʦʢʩʦʫʪʚʦʨʝʥʥʷ. 



 

ɼʣʷ ʙʝʟʤʘʩʣʷʥʠʭ ʢʦʤʧʨʝʩʦʨʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʢʦʤʧʦʟʠʪʥʽ ʫʱʽʣʴʥʝʥʥʷ 
ʘʙʦ ʛʨʘʬʽʪʦʚʽ ʢʽʣʴʮʷ. 

 
ʆʩʦʙʣʠʚʦʩʪʽ ʙʘʛʘʪʦʩʪʫʧʝʥʝʚʠʭ ʧʦʨʰʥʝʚʠʭ ʢʦʤʧʨʝʩʦʨʽʚ 
ʋ ʜʚʦ- ʪʘ ʪʨʠʩʪʫʧʝʥʝʚʠʭ ʩʭʝʤʘʭ ʢʦʞʝʥ ʩʪʫʧʽʥʴ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʢʨʝ-

ʤʦʛʦ ʮʠʣʽʥʜʨʘ, ʧʦʨʰʥʷ ʪʘ ʢʣʘʧʘʥʽʚ. ʇʽʩʣʷ ʢʦʞʥʦʛʦ ʩʪʠʩʢʫ ʛʘʟ ʥʘʜʭʦʜʠʪʴ ʫ 
ʧʨʦʤʽʞʥʠʡ ʦʭʦʣʦʜʞʫʚʘʯ, ʧʦʪʽʤ ʫ ʥʘʩʪʫʧʥʠʡ ʩʪʫʧʽʥʴ. 

ʈʦʙʦʪʘ ʚʩʽʭ ʩʪʫʧʝʥʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʫʤʦʶ: 
 

═
▪░
▪░

▓

░

▬ ░╥ ░

▬ ░

▬ ░

▪░
▪░

 

 
ɹʘʛʘʪʦʩʪʫʧʝʥʝʚʽ ʢʦʤʧʨʝʩʦʨʠ ʟʘʙʝʟʧʝʯʫʶʪʴ: 
¶ ʟʥʠʞʝʥʥʷ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ; 
¶ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ; 
¶ ʟʤʝʥʰʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʜʝʪʘʣʝʡ; 
¶ ʤʦʞʣʠʚʽʩʪʴ ʨʦʙʦʪʠ ʟ ʨʽʟʥʠʤʠ ʛʘʟʘʤʠ. 
 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʨʰʥʝʚʠʭ ʢʦʤʧʨʝʩʦʨʽʚ 
ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʦʙʦʪʠ: 
¶ ɿʘʣʝʞʥʽʩʪʴ ʧʦʜʘʯʽ ʚʽʜ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ: 
¶  

╠ ╠
▪

▪
ȟ 

 
ʜʝ  ╠ȟ▪   ð ʥʦʤʽʥʘʣʴʥʽ ʟʥʘʯʝʥʥʷ. 
¶ ɿʘʣʝʞʥʽʩʪʴ ʧʦʪʫʞʥʦʩʪʽ ʚʽʜ ʪʠʩʢʫ: 
 

╝ ╝
▬

▬ȟ

▪
▪

Ȣ 

 
¶ ʂʂɼ ʫ ʬʫʥʢʮʽʾ ʩʪʫʧʝʥʷ ʩʪʠʩʢʫ: 
 

▓ἴἶ
▬

▬
Ȣ 

 
ʊʘʙʣʠʮʷ 8.3 - ʇʨʠʢʣʘʜʠ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʪʠʧʦʚʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʧʦʨʰ-

ʥʝʚʠʭ ʢʦʤʧʨʝʩʦʨʽʚ 
ʄʦʜʝʣʴ ʂʽʣʴʢʽʩʪʴ ʩʪʫʧʝ-

ʥʽʚ 
ʊʠʩʢ, 
ʄʇʘ 

ʇʦʜʘʯʘ, 
ʤį/ʭʚ 

ʇʦʪʫʞʥʽʩʪʴ, 
ʢɺʪ 

ʂʂɼ, % 

2ɺʄ4-20/8 2 0,8 20 160 68 

ɺʇ-10/15 3 1,5 10 90 70 

4ɺʄ10-
25/9 

4 2,5 9 250 73 



 

ɼʠʥʘʤʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ 
ʋʥʘʩʣʽʜʦʢ ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʦʛʦ ʨʫʭʫ ʧʦʨʰʥʷ ʚʠʥʠʢʘʶʪʴ ʽʥʝʨʮʽʡʥʽ 

ʩʠʣʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʙʘʣʘʥʩʫʚʘʥʥʷ ʪʘ ʚʽʙʨʘʮʽʶ. 
ʈʽʚʥʷʥʥʷ ʨʫʭʫ ʧʦʨʰʥʷ: 
 

● ► ἫἷἻ
►

■
ἫἷἻ ȟ 

 
ʜʝ ► ð ʨʘʜʽʫʩ ʢʨʠʚʦʰʠʧʘ, ■ ð ʜʦʚʞʠʥʘ ʰʘʪʫʥʘ,    ð ʢʫʪ ʧʦʚʦʨʦʪʫ 

ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ. 
ʉʠʣʘ ʽʥʝʨʮʽʾ ʧʦʨʰʥʷ: 
 

╕░ □ ►ἫἷἻ
►

■
ἫἷἻ Ȣ 

 
ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʚʽʙʨʘʮʽʡ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʦʪʠʚʘʛʠ, ʜʝʤʧʬʝʨʠ ʪʘ ʛʥʫ-

ʯʢʽ ʤʫʬʪʠ. 
 
ʇʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʧʦʨʰʥʝʚʠʭ ʢʦʤʧʨʝʩʦʨʽʚ 
ʇʝʨʝʚʘʛʠ: 
¶ ʰʠʨʦʢʠʡ ʜʽʘʧʘʟʦʥ ʪʠʩʢʽʚ; 
¶ ʚʠʩʦʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠ ʤʘʣʠʭ ʧʦʜʘʯʘʭ; 
¶ ʧʨʦʩʪʦʪʘ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ; 
¶ ʤʦʞʣʠʚʽʩʪʴ ʩʪʠʩʢʘʥʥʷ ʨʽʟʥʠʭ ʛʘʟʽʚ. 
ʅʝʜʦʣʽʢʠ: 
¶ ʧʫʣʴʩʘʮʽʾ ʪʠʩʢʫ; 
¶ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʰʫʤʫ ʡ ʚʽʙʨʘʮʽʡ; 
¶ ʩʢʣʘʜʥʽʩʪʴ ʙʘʣʘʥʩʫʚʘʥʥʷ; 
¶ ʧʦʪʨʝʙʘ ʚ ʯʘʩʪʦʤʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʢʣʘʧʘʥʽʚ ʽ ʫʱʽʣʴʥʝʥʴ. 
 
ɺʽʜʮʝʥʪʨʦʚʽ ʢʦʤʧʨʝʩʦʨʠ: ʢʦʥʩʪʨʫʢʮʽʷ, ʧʨʠʥʮʠʧ ʨʦʙʦʪʠ, ʭʘʨʘʢʪʝʨʠʩ-

ʪʠʢʠ 
ɺʽʜʮʝʥʪʨʦʚʽ ʢʦʤʧʨʝʩʦʨʠ ʥʘʣʝʞʘʪʴ ʜʦ ʢʣʘʩʫ ʜʠʥʘʤʽʯʥʠʭ ʢʦʤʧʨʝʩʦʨʽʚ 

ʽ ʧʨʘʮʶʶʪʴ ʟʘ ʧʨʠʥʮʠʧʦʤ ʧʝʨʝʪʚʦʨʝʥʥʷ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ ʦʙʝʨʪʘʣʴʥʦʛʦ 
ʨʫʭʫ ʨʦʙʦʯʦʛʦ ʢʦʣʝʩʘ ʫ ʧʦʪʝʥʮʽʡʥʫ ʝʥʝʨʛʽʶ ʪʠʩʢʫ ʛʘʟʫ. ɺʦʥʠ ʰʠʨʦʢʦ ʟʘʩʪʦ-
ʩʦʚʫʶʪʴʩʷ ʚ ʩʠʩʪʝʤʘʭ ʩʪʠʩʥʝʥʦʛʦ ʧʦʚʽʪʨʷ ʚʝʣʠʢʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠ-
ʻʤʩʪʚ, ʛʘʟʦʧʝʨʝʢʘʯʫʚʘʣʴʥʠʭ ʩʪʘʥʮʽʷʭ, ʝʥʝʨʛʝʪʠʮʽ ʪʘ ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʫʩʪʘ-
ʥʦʚʢʘʭ ʤʝʪʘʣʫʨʛʽʡʥʠʭ ʮʝʭʽʚ. 

 
  



 

 

 
1- ʥʘʩʘʜʞʝʥʽ ʨʦʙʦʯʽ ʢʦʣʝʩʘ, , 2 ʽ 3 ï ʜʠʩʢʠ, 4- ʨʦʙʦʯʽ ʣʦʧʘʪʢʠ, 5 ï ʜʠʬʫ-

ʟʦʨʽ, 6- ʟʚʦʨʦʪʥʠʡ ʥʘʧʨʷʤʥʠʡ ʘʧʘʨʘʪ 
ʈʠʩʫʥʦʢ 8.6 ï ʉʭʝʤʘ ʚʽʜʮʝʥʪʨʦʚʦʛʦ ʢʦʤʧʨʝʩʦʨʘ ʟ ʜʠʬʫʟʦʨʦʤ ʽ ʩʧʽʨʘʣʴ-

ʥʠʤ ʢʦʨʧʫʩʦʤ 
 
ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ ʚʽʜʮʝʥʪʨʦʚʦʛʦ ʢʦʤʧʨʝʩʦʨʘ 
ɻʘʟ ʥʘʜʭʦʜʠʪʴ ʫ ʮʝʥʪʨ ʨʦʙʦʯʦʛʦ ʢʦʣʝʩʘ ʯʝʨʝʟ ʚʭʽʜʥʠʡ ʥʘʧʨʘʚʣʷʶʯʠʡ 

ʘʧʘʨʘʪ. ʇʽʜ ʜʽʻʶ ʚʽʜʮʝʥʪʨʦʚʦʾ ʩʠʣʠ, ʩʪʚʦʨʝʥʦʾ ʦʙʝʨʪʘʥʥʷʤ ʢʦʣʝʩʘ, ʛʘʟ ʨʫ-
ʭʘʻʪʴʩʷ ʚʽʜ ʮʝʥʪʨʘ ʜʦ ʧʝʨʠʬʝʨʽʾ, ʥʘʙʫʚʘʶʯʠ ʚʠʩʦʢʦʾ ʰʚʠʜʢʦʩʪʽ. ʋ ʜʠʬʫ-
ʟʦʨʽ ʰʚʠʜʢʽʩʪʴ ʧʦʪʦʢʫ ʟʤʝʥʰʫʻʪʴʩʷ, ʘ ʢʽʥʝʪʠʯʥʘ ʝʥʝʨʛʽʷ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ 
ʥʘ ʧʦʪʝʥʮʽʡʥʫ ð ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʪʠʩʢʫ. 

ʆʩʥʦʚʥʝ ʨʽʚʥʷʥʥʷ ɽʡʣʝʨʘ ʜʣʷ ʪʫʨʙʦʤʘʰʠʥ ʦʧʠʩʫʻ ʧʨʠʨʽʩʪ ʝʥʪʘʣʴʧʽʾ 
ʧʦʪʦʢʫ: 

ɝὬ όὧ όὧ ȟ 
ʜʝ 
όȟό ð ʦʢʨʫʞʥʽ ʰʚʠʜʢʦʩʪʽ ʣʦʧʘʪʦʢ ʥʘ ʚʭʦʜʽ ʪʘ ʚʠʭʦʜʽ; 
ὧ ȟὧ   ð ʢʦʣʦʚʽ ʩʢʣʘʜʦʚʽ ʘʙʩʦʣʶʪʥʦʾ ʰʚʠʜʢʦʩʪʽ ʧʦʪʦʢʫ ʛʘʟʫ. 
ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʚʪʨʘʪ ʨʝʘʣʴʥʠʡ ʧʨʠʨʽʩʪ ʪʠʩʢʫ ʩʪʘʥʦʚʠʪʴ: 

ɝὴ ʍʂ́ ό̅ὧ όὧ ȟ 

ʜʝ  ʂ́  ̅ ð ʘʜʽʘʙʘʪʠʯʥʠʡ ʂʂɼ, ʷʢʠʡ ʜʣʷ ʧʨʦʤʠʩʣʦʚʠʭ ʢʦʤʧʨʝʩʦʨʽʚ ʩʷ-

ʛʘʻ 0,8ï0,85. 
 
ʂʦʥʩʪʨʫʢʮʽʷ ʚʽʜʮʝʥʪʨʦʚʦʛʦ ʢʦʤʧʨʝʩʦʨʘ 
ʆʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ ʢʦʥʩʪʨʫʢʮʽʾ: 
1. ʈʦʙʦʯʝ ʢʦʣʝʩʦ ï ʛʦʣʦʚʥʠʡ ʝʣʝʤʝʥʪ, ʱʦ ʧʝʨʝʜʘʻ ʝʥʝʨʛʽʶ ʛʘʟʫ. 

ʄʘʻ 12ï24 ʚʠʛʥʫʪʠʭ ʣʦʧʘʪʦʢ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʞʘʨʦʤʽʮʥʠʭ ʩʪʘʣʝʡ. 
2. ʅʘʧʨʘʚʣʷʶʯʠʡ ʘʧʘʨʘʪ (ʅɸ) ï ʨʝʛʫʣʶʻ ʥʘʧʨʷʤʦʢ ʧʦʪʦʢʫ ʧʝʨʝʜ 

ʚʭʦʜʦʤ ʫ ʢʦʣʝʩʦ. 
3. ɼʠʬʫʟʦʨ ï ʢʘʥʘʣ, ʫ ʷʢʦʤʫ ʧʦʪʽʢ ʩʧʦʚʽʣʴʥʶʻʪʴʩʷ, ʘ ʪʠʩʢ ʧʽʜʚʠʱʫ-

ʻʪʴʩʷ. 



 

4. ʉʧʽʨʘʣʴʥʠʡ ʢʦʨʧʫʩ ï ʟʙʠʨʘʻ ʧʦʪʽʢ ʧʽʩʣʷ ʜʠʬʫʟʦʨʘ ʪʘ ʥʘʧʨʘʚʣʷʻ 
ʜʦ ʥʘʛʥʽʪʘʣʴʥʦʛʦ ʧʘʪʨʫʙʢʘ. 

5. ʇʽʜʰʠʧʥʠʢʦʚʠʡ ʚʫʟʦʣ ï ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʪʨʠʤʢʫ ʨʦʪʦʨʘ ʽ ʙʘʣʘʥ-
ʩʫʚʘʥʥʷ. 

6. ʉʠʩʪʝʤʘ ʫʱʽʣʴʥʝʥʴ ï ʟʘʧʦʙʽʛʘʻ ʚʠʪʦʢʫ ʛʘʟʫ. 
7. ʇʨʠʚʽʜʥʠʡ ʝʣʝʢʪʨʦʜʚʠʛʫʥ ï ʧʝʨʝʜʘʻ ʤʦʤʝʥʪ ʦʙʝʨʪʘʥʥʷ ʯʝʨʝʟ 

ʤʫʬʪʫ. 
 
ʈʦʪʦʨ ʚʽʜʮʝʥʪʨʦʚʦʛʦ ʢʦʤʧʨʝʩʦʨʘ ʦʙʝʨʪʘʻʪʴʩʷ ʟ ʚʝʣʠʢʦʶ ʰʚʠʜʢʽʩʪʶ 

ð  ὲ σπππɀςππππ̏װȾ̖̂  ̃, ʱʦ ʚʠʤʘʛʘʻ ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ ʙʘʣʘʥʩʫʚʘʥʥʷ. 
ɼʣʷ ʧʦʪʫʞʥʠʭ ʫʩʪʘʥʦʚʦʢ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʙʘʛʘʪʦʩʪʫʧʝʥʝʚʽ ʢʦʤʧʨʝ-

ʩʦʨʠ (ʜʦ 10 ʩʪʫʧʝʥʽʚ), ʜʝ ʧʦʚʽʪʨʷ ʩʪʠʩʢʫʻʪʴʩʷ ʧʦʩʣʽʜʦʚʥʦ ʫ ʢʽʣʴʢʦʭ ʢʦʣʝʩʘʭ, 
ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʦʜʥʦʤʫ ʚʘʣʫ. 

 
ɽʥʝʨʛʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʧʨʦʮʝʩʫ ʩʪʠʩʢʫ 
ʈʦʟʛʣʷʥʝʤʦ ʧʨʦʮʝʩ ʩʪʠʩʢʫ ʧʦʚʽʪʨʷ ʫ ʚʽʜʮʝʥʪʨʦʚʦʤʫ ʢʦʤʧʨʝʩʦʨʽ. 
ʇʨʠʨʽʩʪ ʧʦʚʥʦʾ ʝʥʝʨʛʽʾ ʧʦʪʦʢʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ: 
 

ɝὬ
ὧ ὧ

ς
Ὤ Ὤ ȟ 

ʜʝ 
ὧȟὧ ð ʘʙʩʦʣʶʪʥʽ ʰʚʠʜʢʦʩʪʽ ʥʘ ʚʭʦʜʽ ʪʘ ʚʠʭʦʜʽ ʟ ʢʦʣʝʩʘ. 
ɼʣʷ ʘʜʽʘʙʘʪʠʯʥʦʛʦ ʧʨʦʮʝʩʫ ʩʪʠʩʢʫ: 
 

Ὕ

Ὕ

ὴ

ὴ
́̅
ȟ 

 
ʘ ʨʦʙʦʪʘ, ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʩʪʠʩʢʫ ʦʜʠʥʠʮʽ ʤʘʩʠ ʛʘʟʫ: 
 

ὃ ὧὝ
ὴ

ὴ
́̅
ρ 

 
ʊʠʧʦʚʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʧʦʚʽʪʨʷʥʦʛʦ ʢʦʤʧʨʝʩʦʨʘ: 

-  Ὕ ςωσװ+, 

-  ὴ πȟρ̃̇װ  ́, 

-  ὴ πȟφ̃̇װ ,́ 

-  ▓ ȟ , 

- ́̅ ȟ . 

ʇʽʜʩʪʘʚʠʚʰʠ ʫ ʬʦʨʤʫʣʫ, ʦʪʨʠʤʘʻʤʦ  ═ ˑȾ̇̋װ̋  ̄. 
 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʽʜʮʝʥʪʨʦʚʦʛʦ ʢʦʤʧʨʝʩʦʨʘ 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʤʧʨʝʩʦʨʘ ð ʮʝ ʟʘʣʝʞʥʽʩʪʴ ʧʦʜʘʯʽ ( Q ), ʪʠʩʢʫ ( p_2 

), ʩʧʦʞʠʚʘʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ( N ) ʽ ʂʂɼ ʚʽʜ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ( n ). 



 

1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʜʘʯʽ (Qïp): 
o ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʪʠʩʢʫ ʧʦʜʘʯʘ ʟʤʝʥʰʫʻʪʴʩʷ; 
o ʧʨʠ ʧʝʚʥʦʤʫ ʟʥʠʞʝʥʥʽ ʧʦʜʘʯʽ ʥʘʩʪʘʻ ʟʦʥʘ ʥʝʩʪʽʡʢʦʾ ʨʦʙʦʪʠ 

(ʧʦʤʧʘʞ). 
2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʪʫʞʥʦʩʪʽ (Nïp): 
o ʧʦʪʫʞʥʽʩʪʴ ʟʨʦʩʪʘʻ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʪʠʩʢʫ ʜʦ ʧʝʚʥʦʛʦ ʤʘʢʩʠ-

ʤʫʤʫ; 
o ʧʽʩʣʷ ʟʥʠʞʝʥʥʷ ʧʦʜʘʯʽ ð ʨʽʟʢʝ ʧʘʜʽʥʥʷ ʧʦʪʫʞʥʦʩʪʽ. 
3. ʂʂɼ ʢʦʤʧʨʝʩʦʨʘ: 
o ʤʘʻ ʤʘʢʩʠʤʫʤ ʫ ʟʦʥʽ ʥʦʤʽʥʘʣʴʥʦʾ ʧʦʜʘʯʽ (0,8ï1,0 ʚʽʜ  ὗ̎ ̏ ̍); 
o ʧʨʠ ʚʽʜʭʠʣʝʥʥʽ ʚʽʜ ʮʽʻʾ ʟʦʥʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʥʠʞʫʻʪʴʩʷ. 
 
ʇʦʤʧʘʞ ʽ ʩʪʽʡʢʽʩʪʴ ʨʦʙʦʪʠ 
ʇʦʤʧʘʞ ð ʮʝ ʧʝʨʽʦʜʠʯʥʝ ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʝ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ-

ʪʦʢʫ ʧʦʚʽʪʨʷ ʚ ʢʦʤʧʨʝʩʦʨʽ ʧʨʠ ʟʥʠʞʝʥʥʽ ʧʦʜʘʯʽ ʥʠʞʯʝ ʢʨʠʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ. 
ʇʨʠʯʠʥʦʶ ʻ ʟʨʠʚ ʧʦʪʦʢʫ ʥʘ ʣʦʧʘʪʢʘʭ, ʱʦ ʚʠʢʣʠʢʘʻ ʨʽʟʢʝ ʧʘʜʽʥʥʷ ʪʠ-

ʩʢʫ ʡ ʢʦʣʠʚʘʥʥʷ ʚʠʪʨʘʪʠ. 
ʋʤʦʚʘ ʥʘʩʪʘʥʥʷ ʧʦʤʧʘʞʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ: 
 

▬

╠
Ȣ 

 
ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʤʧʘʞʫ ʟʘʩʪʦʩʦʚʫʶʪʴ: 
¶ ʧʝʨʝʧʫʩʢʥʽ (ʙʘʡʧʘʩʥʽ) ʢʣʘʧʘʥʠ; 
¶ ʥʘʧʨʘʚʣʷʶʯʽ ʘʧʘʨʘʪʠ ʟʤʽʥʥʦʛʦ ʢʫʪʘ; 
¶ ʘʚʪʦʤʘʪʠʯʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʜʚʠʛʫʥʘ (ʏʈʇ); 
¶ ʘʥʪʠʧʦʤʧʘʞʥʽ ʩʠʩʪʝʤʠ, ʱʦ ʚʽʜʚʦʜʷʪʴ ʥʘʜʣʠʰʢʦʚʝ ʧʦʚʽʪʨʷ ʚ ʦʙ-

ʭʽʜ. 
 
ɿʘʢʦʥʠ ʧʦʜʽʙʥʦʩʪʽ ʜʣʷ ʚʽʜʮʝʥʪʨʦʚʠʭ ʢʦʤʧʨʝʩʦʨʽʚ 
ɿʘʢʦʥʠ ʧʦʜʽʙʥʦʩʪʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʘʪʠ ʨʦʙʦʯʽ ʧʘʨʘʤʝʪʨʠ ʢʦʤʧʨʝ-

ʩʦʨʽʚ ʧʨʠ ʟʤʽʥʽ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʘʙʦ ʜʽʘʤʝʪʨʘ ʢʦʣʝʩʘ: 
 

╠

╠

▪╓

▪╓
ȟ 

▬ȟ
▬ȟ

▪╓

▪╓
ȟ 

╝

╝

▪╓

▪╓
Ȣ 

 
ʎʽ ʟʘʣʝʞʥʦʩʪʽ ʜʘʶʪʴ ʟʤʦʛʫ ʤʘʩʰʪʘʙʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʽʚ 

ʥʘ ʤʦʜʝʣʽ ʜʦ ʨʝʘʣʴʥʦʾ ʤʘʰʠʥʠ. 
 



 

ɽʥʝʨʛʝʪʠʯʥʽ ʚʪʨʘʪʠ ʫ ʚʽʜʮʝʥʪʨʦʚʦʤʫ ʢʦʤʧʨʝʩʦʨʽ 
ɺʪʨʘʪʠ ʝʥʝʨʛʽʾ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ: 
1. ʛʽʜʨʦʜʠʥʘʤʽʯʥʽ ʚʪʨʘʪʠ ï ʪʝʨʪʷ ʪʘ ʪʫʨʙʫʣʝʥʪʥʽʩʪʴ ʫ ʢʘʥʘʣʘʭ; 
2. ʘʝʨʦʜʠʥʘʤʽʯʥʽ ʚʪʨʘʪʠ ï ʟʨʠʚʠ ʧʦʪʦʢʫ ʥʘ ʣʦʧʘʪʢʘʭ; 
3. ʤʝʭʘʥʽʯʥʽ ʚʪʨʘʪʠ ï ʪʝʨʪʷ ʚ ʧʽʜʰʠʧʥʠʢʘʭ, ʫʱʽʣʴʥʝʥʥʷʭ, ʤʫʬʪʘʭ; 
4. ʚʪʨʘʪʠ ʫ ʧʨʠʚʦʜʽ ï ʝʣʝʢʪʨʠʯʥʽ ʚʪʨʘʪʠ ʜʚʠʛʫʥʘ. 
ʉʫʤʘʨʥʠʡ ʂʂɼ: 

̈́̄ ̨̄̅ẗ̑́̆ẗ̑̍̆ẗ̖̆ȟ̌ 

 
ʜʝ ʜʣʷ ʩʫʯʘʩʥʠʭ ʘʛʨʝʛʘʪʽʚ 

̈́̄ ȟ ɀȟ . 
 
ʇʨʠʢʣʘʜ ʨʦʟʨʘʭʫʥʢʫ ʧʘʨʘʤʝʪʨʽʚ 
ʅʝʭʘʡ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʧʦʪʫʞʥʽʩʪʴ, ʧʦʪʨʽʙʥʫ ʜʣʷ ʚʽʜʮʝʥʪʨʦʚʦʛʦ 

ʢʦʤʧʨʝʩʦʨʘ, ʱʦ ʧʦʜʘʻ ʧʦʚʽʪʨʷ ʟ ʧʘʨʘʤʝʪʨʘʤʠ: 

¶ ╠ װ̍ Ⱦ̒, 
¶ ▬ ȟ̇װ˜,́ 
¶ ▬ ȟ̇װ˜,́ 
¶ ́̅ ȟ , 

¶ ̖̍̆ ȟ . 
ʇʦʪʫʞʥʽʩʪʴ ʩʪʠʩʢʫ: 
 

╝
▓

▓

▬╠

́̅

▬

▬

▓
▓

 

 
ʇʽʜʩʪʘʚʠʚʰʠ ( k = 1{,}4 ), ʦʪʨʠʤʘʻʤʦ: 
 

╝
ȟ

ȟ
ẗ
ȟ

ȟ
ȟ  Ȣ̏̎̈̉̌̂̉̑̐ ̓ˏװ̋

 
ʊʘʙʣʠʮʷ 8.4 ï ʊʠʧʦʚʽ ʧʘʨʘʤʝʪʨʠ ʧʨʦʤʠʩʣʦʚʠʭ ʚʽʜʮʝʥʪʨʦʚʠʭ ʢʦʤʧʨʝ-

ʩʦʨʽʚ  
ʊʠʧ ʢʦʤʧʨʝ-
ʩʦʨʘ 

ʂʽʣʴʢʽʩʪʴ ʩʪʫʧʝ-
ʥʽʚ 

ʇʦʜʘʯʘ, 
ʤį/ʭʚ 

ʊʠʩʢ, 
ʄʇʘ 

ʇʦʪʫʞʥʽʩʪʴ, 
ʢɺʪ 

ʂʂɼ, 
% 

ɺʂ-3-11 3 300 0,7 450 80 

ɺʂ-5-16 5 500 1,0 900 82 

ɺʂ-8-20 8 1000 1,5 1800 84 

 
ʇʝʨʝʚʘʛʠ ʪʘ ʦʙʤʝʞʝʥʥʷ 
ʇʝʨʝʚʘʛʠ: 
¶ ʚʠʩʦʢʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʠ ʤʘʣʠʭ ʛʘʙʘʨʠʪʘʭ; 
¶ ʧʣʘʚʥʘ ʧʦʜʘʯʘ ʙʝʟ ʧʫʣʴʩʘʮʽʡ; 
¶ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʰʫʤʫ; 
¶ ʪʨʠʚʘʣʠʡ ʨʝʩʫʨʩ ʧʽʜʰʠʧʥʠʢʽʚ; 



 

¶ ʤʽʥʽʤʘʣʴʥʘ ʧʦʪʨʝʙʘ ʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ. 
ʅʝʜʦʣʽʢʠ: 
¶ ʦʙʤʝʞʝʥʥʷ ʟʘ ʪʠʩʢʦʤ (ʜʦ 2 ʄʇʘ); 
¶ ʩʢʣʘʜʥʽʩʪʴ ʨʝʛʫʣʶʚʘʥʥʷ ʧʦʜʘʯʽ; 
¶ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ; 
¶ ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ ʨʝʤʦʥʪʫ. 
 
ɻʘʣʫʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 
ɺʽʜʮʝʥʪʨʦʚʽ ʢʦʤʧʨʝʩʦʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ: 
¶ ʩʠʩʪʝʤʘʭ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʦʚʽʪʨʦʧʦʩʪʘʯʘʥʥʷ ʤʝʪʘʣʫʨʛʽʡʥʠʭ ʮʝ-

ʭʽʚ; 
¶ ʫʩʪʘʥʦʚʢʘʭ ʦʭʦʣʦʜʞʝʥʥʷ ʧʦʚʽʪʨʷ ʜʣʷ ʜʦʤʝʥʥʠʭ ʧʝʯʝʡ; 
¶ ʢʦʤʧʨʝʩʦʨʥʠʭ ʩʪʘʥʮʽʷʭ ʜʣʷ ʧʥʝʚʤʦʪʨʘʥʩʧʦʨʪʫ; 
¶ ʩʠʩʪʝʤʘʭ ʚʝʥʪʠʣʷʮʽʾ ʰʘʭʪ; 
¶ ʝʥʝʨʛʝʪʠʯʥʠʭ ʪʫʨʙʽʥʥʠʭ ʫʩʪʘʥʦʚʢʘʭ. 
 
ɻʚʠʥʪʦʚʽ ʢʦʤʧʨʝʩʦʨʠ ʪʘ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʧʝʨʝʚʘʛʠ 
ɻʚʠʥʪʦʚʽ ʢʦʤʧʨʝʩʦʨʠ ʥʘʣʝʞʘʪʴ ʜʦ ʛʨʫʧʠ ʦʙôʻʤʥʠʭ ʨʦʪʦʨʥʠʭ ʤʘʰʠʥ ʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʝʟʧʝʨʝʨʚʥʝ ʩʪʠʩʢʘʥʥʷ ʧʦʚʽʪʨʷ ʙʝʟ ʧʫʣʴʩʘʮʽʡ ʧʦʪʦʢʫ. ɰʭ ʢʦʥ-
ʩʪʨʫʢʮʽʷ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʧʨʦʩʪʦʪʦʶ, ʢʦʤʧʘʢʪʥʽʩʪʶ ʪʘ ʚʠʩʦʢʦʶ ʥʘʜʽʡʥʽʩʪʶ, 
ʱʦ ʨʦʙʠʪʴ ʾʭ ʥʝʟʘʤʽʥʥʠʤʠ ʫ ʩʫʯʘʩʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʩʠʩʪʝʤʘʭ ʩʪʠʩʥʝʥʦʛʦ 
ʧʦʚʽʪʨʷ. 

 
ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ ʛʚʠʥʪʦʚʦʛʦ ʢʦʤʧʨʝʩʦʨʘ 
ʆʩʥʦʚʫ ʢʦʤʧʨʝʩʦʨʘ ʩʢʣʘʜʘʶʪʴ ʜʚʘ ʚʟʘʻʤʥʦ ʟʯʝʧʣʝʥʽ ʨʦʪʦʨʠ ð ʚʝ-

ʜʫʯʠʡ ʽ ʚʝʜʝʥʠʡ, ʧʨʦʬʽʣʴ ʷʢʠʭ ʫʪʚʦʨʶʻ ʟʘʤʢʥʝʥʽ ʦʙôʻʤʠ. ʇʨʠ ʦʙʝʨʪʘʥʥʽ ʨʦ-
ʪʦʨʽʚ ʧʦʚʽʪʨʷ ʟʘʩʤʦʢʪʫʻʪʴʩʷ ʫ ʤʽʞʣʦʧʘʪʝʚʽ ʧʦʨʦʞʥʠʥʠ, ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʫʟ-
ʜʦʚʞ ʦʩʽ ʢʦʤʧʨʝʩʦʨʘ, ʘ ʦʙôʻʤ ʢʘʤʝʨʠ ʧʦʩʪʫʧʦʚʦ ʟʤʝʥʰʫʻʪʴʩʷ ð ʛʘʟ ʩʪʠʩ-
ʢʫʻʪʴʩʷ. 

ʇʨʦʮʝʩ ʩʪʠʩʢʫ ʧʨʦʭʦʜʠʪʴ ʫ ʪʨʠ ʬʘʟʠ: 
1. ɺʩʤʦʢʪʫʚʘʥʥʷ ð ʧʦʚʽʪʨʷ ʥʘʜʭʦʜʠʪʴ ʯʝʨʝʟ ʚʩʤʦʢʪʫʚʘʣʴʥʠʡ 

ʦʪʚʽʨ ʧʨʠ ʦʙʝʨʪʘʥʥʽ ʨʦʪʦʨʘ. 
2. ʉʪʠʩʢʘʥʥʷ ð ʦʙôʻʤ ʧʦʨʦʞʥʠʥʠ ʤʽʞ ʨʦʪʦʨʘʤʠ ʽ ʢʦʨʧʫʩʦʤ ʟʤʝʥ-

ʰʫʻʪʴʩʷ, ʪʠʩʢ ʛʘʟʫ ʟʨʦʩʪʘʻ. 
3. ʅʘʛʥʽʪʘʥʥʷ ð ʧʽʩʣʷ ʜʦʩʷʛʥʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʪʠʩʢʫ ʚʽʜʢʨʠʚʘ-

ʻʪʴʩʷ ʚʠʧʫʩʢʥʠʡ ʦʪʚʽʨ, ʽ ʩʪʠʩʥʝʥʝ ʧʦʚʽʪʨʷ ʥʘʜʭʦʜʠʪʴ ʫ ʩʠʩʪʝʤʫ. 
 
ʄʘʪʝʤʘʪʠʯʥʠʡ ʦʧʠʩ ʧʨʦʮʝʩʫ ʩʪʠʩʢʫ 
ʋ ʛʚʠʥʪʦʚʦʤʫ ʢʦʤʧʨʝʩʦʨʽ ʧʨʦʮʝʩ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ ʧʦʣʽʦʪʨʦʧʥʦʛʦ 

ʩʪʠʩʢʫ, ʷʢʠʡ ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʟʘʣʝʞʥʽʩʪʶ: 
 

▬╥▪ ÃÏÎÓÔȟ 
 
ʜʝ  ▪ ȟ ɀȟ  ð ʧʦʢʘʟʥʠʢ ʧʦʣʽʦʪʨʦʧʠ (ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʫʧʝʥʷ ʦʭʦ-

ʣʦʜʞʝʥʥʷ). 



 

ʈʦʙʦʪʘ, ʚʠʪʨʘʯʝʥʘ ʥʘ ʩʪʠʩʢʘʥʥʷ ʦʜʠʥʠʮʽ ʤʘʩʠ ʧʦʚʽʪʨʷ: 
 

═
▪

▪
ȟ╡╣

▬

▬

▪
▪

ȟ 

ʜʝ 
╡  ð ʛʘʟʦʚʘ ʩʪʘʣʘ, 
╣   ð ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʚʭʦʜʽ, 
▬ȟ▬  ð ʪʠʩʢ ʥʘ ʚʭʦʜʽ ʪʘ ʚʠʭʦʜʽ. 
ʇʨʠ  ╣ ὴװȟ+װ ȟ̇װ˜ȟ́װὴ ȟ̇װ˜ȟ́Ὑ ȟ: 
 

═ ˑȾ̇̋װ̋ Ȣ̄ 
 
ʂʦʥʩʪʨʫʢʮʽʷ ʛʚʠʥʪʦʚʦʛʦ ʢʦʤʧʨʝʩʦʨʘ 
ʆʩʥʦʚʥʽ ʩʢʣʘʜʦʚʽ ʯʘʩʪʠʥʠ: 
¶ ʂʦʨʧʫʩ ð ʣʠʪʠʡ ʟ ʘʣʶʤʽʥʽʻʚʠʭ ʘʙʦ ʯʘʚʫʥʥʠʭ ʩʧʣʘʚʽʚ, ʤʽʩʪʠʪʴ 

ʨʦʙʦʯʫ ʧʦʨʦʞʥʠʥʫ; 
¶ ɺʝʜʫʯʠʡ ʨʦʪʦʨ ð ʤʘʻ 4ï6 ʚʠʩʪʫʧʽʚ; 
¶ ɺʝʜʝʥʠʡ ʨʦʪʦʨ ð ʤʘʻ ʥʘ ʦʜʠʥ-ʜʚʘ ʚʠʩʪʫʧʠ ʙʽʣʴʰʝ, ʦʙʝʨʪʘ-

ʻʪʴʩʷ ʩʠʥʭʨʦʥʥʦ ʯʝʨʝʟ ʰʝʩʪʝʨʥʽ ʘʙʦ ʙʝʟʢʦʥʪʘʢʪʥʦ; 
¶ ʇʽʜʰʠʧʥʠʢʠ ð ʩʧʨʠʡʤʘʶʪʴ ʦʩʴʦʚʽ ʡ ʨʘʜʽʘʣʴʥʽ ʟʫʩʠʣʣʷ; 
¶ ʉʠʩʪʝʤʘ ʫʱʽʣʴʥʝʥʴ ð ʟʘʧʦʙʽʛʘʻ ʚʠʪʦʢʫ ʧʦʚʽʪʨʷ ʪʘ ʤʘʩʪʠʣʘ; 
¶ ʄʘʩʣʷʥʘ ʩʠʩʪʝʤʘ ð ʟʤʘʱʫʻ ʡ ʦʭʦʣʦʜʞʫʻ ʨʦʪʦʨʠ, ʫʱʽʣʴʥʶʻ ʟʘ-

ʟʦʨʠ; 
¶ ʌʽʣʴʪʨʠ ʪʘ ʦʩʫʰʫʚʘʯʽ ð ʦʯʠʱʫʶʪʴ ʧʦʚʽʪʨʷ ʚʽʜ ʜʦʤʽʰʦʢ ʽ ʚʦʣʦʛʠ. 
 
ʊʠʧʠ ʛʚʠʥʪʦʚʠʭ ʢʦʤʧʨʝʩʦʨʽʚ 
1. ʄʘʩʣʦʟʘʧʦʚʥʝʥʽ ð ʫ ʨʦʙʦʯʠʡ ʧʨʦʩʪʽʨ ʧʦʜʘʻʪʴʩʷ ʤʘʩʪʠʣʦ, ʷʢʝ: 
o ʫʱʽʣʴʥʶʻ ʟʘʟʦʨʠ; 
o ʦʭʦʣʦʜʞʫʻ ʛʘʟ; 
o ʟʤʘʱʫʻ ʜʝʪʘʣʽ. 
o ʇʽʩʣʷ ʥʘʛʥʽʪʘʥʥʷ ʧʦʚʽʪʨʷ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʩʝʧʘʨʘʪʦʨ, ʷʢʠʡ ʚʽʜ-

ʜʽʣʷʻ ʤʘʩʪʠʣʦ. 
2. ɹʝʟʤʘʩʣʷʥʽ ð ʨʦʪʦʨʠ ʥʝ ʢʦʥʪʘʢʪʫʶʪʴ, ʟʘʟʦʨʠ ʤʽʥʽʤʘʣʴʥʽ (0,05ï

0,1 ʤʤ), ʩʠʥʭʨʦʥʽʟʘʮʽʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ ʟʫʙʯʘʩʪʫ ʧʝʨʝʜʘʯʫ. ɿʘʩʪʦʩʦʚʫ-
ʶʪʴʩʷ ʚ ʝʣʝʢʪʨʦʥʽʮʽ, ʬʘʨʤʘʮʝʚʪʠʮʽ, ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

 
ɽʥʝʨʛʝʪʠʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʛʚʠʥʪʦʚʦʛʦ ʢʦʤʧʨʝʩʦʨʘ 
ʇʦʪʫʞʥʽʩʪʴ, ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʩʪʠʩʢʘʥʥʷ: 
 

╝
▬╠

̈́̄
ẗ
▪

▪

▬

▬

▪
▪
ȟ 

 
ʜʝ ̈́ ̄ ̍̆ẗ̖̏̂ȭ̤ẗ̍̆ .̌ 



 

ʊʠʧʦʚʽ ʟʥʘʯʝʥʥʷ: 
¶ ̖̍̆ ȟ , 
¶ ̏̂ȭ̤̍ȟ, 
¶ ̆̌ ȟ, 
¶ ʱʦ ʜʘʻ ̈́̄ ȟ  . 
 
ʂʦʝʬʽʮʽʻʥʪ ʦʙôʻʤʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ 
ʇʦʜʘʯʘ ʨʝʘʣʴʥʦʛʦ ʢʦʤʧʨʝʩʦʨʘ ʤʝʥʰʘ ʟʘ ʪʝʦʨʝʪʠʯʥʫ ʯʝʨʝʟ ʚʪʨʘʪʠ ʥʘ 

ʚʠʪʦʢʠ, ʥʘʛʨʽʚ ʽ ʟʚʦʨʦʪʥʽ ʧʦʪʦʢʠ ʧʦʚʽʪʨʷ. ʆʙôʻʤʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ: 
 

╥

╠̕ ́̋̓

╠̓ ̆̏̑
╒̃ ̓ ╒̈ ̃̏ȟ̑ 

ʜʝ 
╒̃  ̓ð ʯʘʩʪʢʘ ʚʪʨʘʪ ʯʝʨʝʟ ʟʘʟʦʨʠ (0,03ï0,05), 
╒̈ ̃̏̑  ð ʯʘʩʪʢʘ ʚʪʨʘʪ ʧʨʠ ʚʠʪʽʩʥʝʥʥʽ (0,02ï0,04). 

ʋ ʩʫʯʘʩʥʠʭ ʛʚʠʥʪʦʚʠʭ ʢʦʤʧʨʝʩʦʨʘʭ ( ʂ πȟωɀπȟωυ ). 
 
ʉʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ 
ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʟʫ ʤʦʞʝ ʩʷʛʘʪʠ 180ï200 ÁC, ʪʦʤʫ ʟʘ-

ʩʪʦʩʦʚʫʶʪʴ: 
¶ ʄʘʩʣʷʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ð ʤʘʩʪʠʣʦ ʚʽʜʚʦʜʠʪʴ ʪʝʧʣʦ ʚʽʜ ʨʦʪʦʨʽʚ 

ʽ ʢʦʨʧʫʩʫ; 
¶ ɺʦʜʷʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ð ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʧʦʪʫʞʥʠʭ ʧʨʦʤʠʩ-

ʣʦʚʠʭ ʢʦʤʧʨʝʩʦʨʘʭ; 
¶ ʇʦʚʽʪʨʷʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ð ʜʣʷ ʤʘʣʦʧʦʪʫʞʥʠʭ ʘʛʨʝʛʘʪʽʚ. 
ʊʝʤʧʝʨʘʪʫʨʘ ʥʘ ʚʠʭʦʜʽ ʚʠʟʥʘʯʘʻʪʴʩʷ: 
 

╣ ╣
▬

▬

▪
▪
Ȣ 

 
ʇʨʠ  ▪ ȟ ̨ ▬Ⱦ▬  ʪʝʤʧʝʨʘʪʫʨʘ ʟʨʦʩʪʘʻ ʚ 1,5ï1,7 ʨʘʟʠ, ʪʦʤʫ 

ʝʬʝʢʪʠʚʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʝ. 
 
ʆʩʦʙʣʠʚʦʩʪʽ ʨʦʙʦʪʠ ʟ ʯʘʩʪʦʪʥʠʤ ʨʝʛʫʣʶʚʘʥʥʷʤ 
ɻʚʠʥʪʦʚʽ ʢʦʤʧʨʝʩʦʨʠ ʜʦʙʨʝ ʩʫʤʽʩʥʽ ʟ ʯʘʩʪʦʪʥʦ-ʨʝʛʫʣʴʦʚʘʥʠʤʠ ʝʣʝʢ-

ʪʨʦʧʨʠʚʦʜʘʤʠ (ʏʈʇ). ɿʘʣʝʞʥʽʩʪʴ ʩʧʦʞʠʚʘʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʚʽʜ ʯʘʩʪʦʪʠ ʦʙʝ-
ʨʪʘʥʥʷ ʨʦʪʦʨʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʫʙʽʯʥʠʤ ʟʘʢʦʥʦʤ: 

 

╟ᶿ▪Ȣ 
 
ʆʪʞʝ, ʧʨʠ ʟʥʠʞʝʥʥʽ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʥʘ 20 % ʩʧʦʞʠʚʘʥʘ ʧʦʪʫʞ-

ʥʽʩʪʴ ʟʤʝʥʰʫʻʪʴʩʷ ʤʘʡʞʝ ʥʘ 50 %. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʟʥʘʯʥʫ ʝʢʦʥʦʤʽʶ ʝʥʝʨʛʽʾ 
ʧʨʠ ʟʤʽʥʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ. 
  



 

ɺʽʙʨʦʘʢʫʩʪʠʯʥʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 
ʏʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʢʣʘʧʘʥʽʚ ʽ ʧʦʨʰʥʽʚ ʛʚʠʥʪʦʚʽ ʢʦʤʧʨʝʩʦʨʠ ʤʘʶʪʴ ʥʠ-

ʟʴʢʠʡ ʨʽʚʝʥʴ ʚʽʙʨʘʮʽʡ ʽ ʰʫʤʫ (ʜʦ 70 ʜɹ), ʱʦ ʜʦʟʚʦʣʷʻ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʾʭ ʙʝʟ 
ʩʧʝʮʽʘʣʴʥʠʭ ʬʫʥʜʘʤʝʥʪʽʚ. 

ɺʦʥʠ ʧʨʘʮʶʶʪʴ ʙʝʟ ʧʫʣʴʩʘʮʽʡ ʪʠʩʢʫ, ʘ ʟʘʚʜʷʢʠ ʚʽʜʩʫʪʥʦʩʪʽ ʽʥʝʨʮʽʡʥʠʭ 
ʤʘʩ ð ʙʝʟ ʟʥʘʯʥʠʭ ʢʦʣʠʚʘʥʴ ʤʦʤʝʥʪʫ ʥʘ ʚʘʣʫ. 

 
ʊʘʙʣʠʮʷ 8.5 ï ʊʠʧʦʚʽ ʧʘʨʘʤʝʪʨʠ ʛʚʠʥʪʦʚʠʭ ʢʦʤʧʨʝʩʦʨʽʚ 

ʄʦʜʝʣʴ ʊʠʩʢ, 
ʄʇʘ 

ʇʦʜʘʯʘ, 
ʤį/ʭʚ 

ʇʦʪʫʞʥʽʩʪʴ, 
ʢɺʪ 

ʊʠʧ ʦʭʦʣʦ-
ʜʞʝʥʥʷ 

ʂʂɼ, 
% 

Atlas Copco 
GA30 

0,8 5,5 30 ʧʦʚʽʪʨʷʥʝ 83 

Kaeser SK 22 1,0 4,0 22 ʧʦʚʽʪʨʷʥʝ 82 

Ingersoll-Rand 
R90 

1,0 15,0 90 ʚʦʜʷʥʝ 85 

ALUP Largo 45 1,0 8,0 45 ʤʘʩʣʷʥʝ 84 

 
ʇʝʨʝʚʘʛʠ ʛʚʠʥʪʦʚʠʭ ʢʦʤʧʨʝʩʦʨʽʚ 
¶ ɹʝʟʧʝʨʝʨʚʥʘ ʧʦʜʘʯʘ ʧʦʚʽʪʨʷ ʙʝʟ ʧʫʣʴʩʘʮʽʡ; 
¶ ɺʠʩʦʢʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ̈́̄ ȟ; 
¶ ʂʦʤʧʘʢʪʥʽʩʪʴ ʽ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʰʫʤʫ; 
¶ ʇʨʦʩʪʦʪʘ ʤʦʥʪʘʞʫ ʡ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ; 
¶ ʊʨʠʚʘʣʠʡ ʨʝʩʫʨʩ (ʜʦ 60 000 ʛʦʜʠʥ ʨʦʙʦʪʠ ʙʝʟ ʢʘʧʨʝʤʦʥʪʫ); 
¶ ʄʦʞʣʠʚʽʩʪʴ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʝʨʫʚʘʥʥʷ; 
¶ ɺʠʩʦʢʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ ʧʨʠ ʟʤʽʥʥʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ. 
 
ʅʝʜʦʣʽʢʠ ʛʚʠʥʪʦʚʠʭ ʢʦʤʧʨʝʩʦʨʽʚ 
¶ ɺʠʱʘ ʚʘʨʪʽʩʪʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʨʰʥʝʚʠʤʠ ʘʥʘʣʦʛʘʤʠ; 
¶ ʆʙʤʝʞʝʥʠʡ ʨʦʙʦʯʠʡ ʪʠʩʢ (ʜʦ 1,5ï2,0 ʄʇʘ); 
¶ ʏʫʪʣʠʚʽʩʪʴ ʜʦ ʯʠʩʪʦʪʠ ʧʦʚʽʪʨʷ ʽ ʤʘʩʪʠʣʘ; 
¶ ɺʠʤʦʛʘ ʜʦ ʪʦʯʥʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʦʬʽʣʶ ʨʦʪʦʨʽʚ ʽ ʤʽʥʽʤʘʣʴʥʠʭ 

ʟʘʟʦʨʽʚ; 
¶ ʅʝʦʙʭʽʜʥʽʩʪʴ ʨʝʛʫʣʷʨʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʬʽʣʴʪʨʽʚ ʽ ʩʝʧʘʨʘʪʦ-

ʨʽʚ. 
 
ɻʘʣʫʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 
ɻʚʠʥʪʦʚʽ ʢʦʤʧʨʝʩʦʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ: 
¶ ʤʝʪʘʣʫʨʛʽʾ (ʧʥʝʚʤʦʩʠʩʪʝʤʠ ʧʨʦʢʘʪʥʠʭ ʩʪʘʥʽʚ, ʜʦʤʝʥʥʠʭ ʮʝʭʽʚ, 

ʪʨʘʥʩʧʦʨʪʝʨʽʚ); 
¶ ʛʽʨʥʠʯʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ (ʩʠʩʪʝʤʠ ʧʨʦʜʫʚʢʠ ʽ ʧʠʣʦʧʨʠʛʥʽʯʝʥʥʷ); 
¶ ʭʘʨʯʦʚʽʡ ʽ ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ; 
¶ ʝʣʝʢʪʨʦʥʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ (ʙʝʟʤʘʩʣʷʥʽ ʢʦʤʧʨʝʩʦʨʠ); 
¶ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤʘʭ ʢʝʨʫʚʘʥʥʷ. 

  



 

ɽʣʝʢʪʨʦʤʝʭʘʥʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʧʨʝʩʦʨʥʠʭ ʩʠʩʪʝʤ 
ʂʦʤʧʨʝʩʦʨʥʘ ʫʩʪʘʥʦʚʢʘ ʻ ʪʠʧʦʚʠʤ ʧʨʠʢʣʘʜʦʤ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ, ʫ ʷʢʦʤʫ ʤʝʭʘʥʽʯʥʘ, ʝʣʝʢʪʨʠʯʥʘ ʪʘ ʧʥʝʚʤʘʪʠʯʥʘ ʯʘʩʪʠʥʠ ʪʽʩʥʦ 
ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʚʩʽʻʾ ʩʠʩʪʝʤʠ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʨʘ-
ʚʠʣʴʥʠʤ ʚʠʙʦʨʦʤ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ, ʩʭʝʤ ʧʫʩʢʫ, ʩʠʩʪʝʤ ʨʝʛʫʣʶʚʘʥʥʷ ʰʚʠ-
ʜʢʦʩʪʽ, ʘ ʪʘʢʦʞ ʟʘʩʦʙʽʚ ʢʦʥʪʨʦʣʶ, ʟʘʭʠʩʪʫ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. 

 
ʆʩʥʦʚʥʽ ʬʫʥʢʮʽʾ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʦʾ ʩʠʩʪʝʤʠ 
ɽʣʝʢʪʨʦʤʝʭʘʥʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʧʨʝʩʦʨʘ ʚʠʢʦʥʫʻ ʪʘʢʽ ʬʫʥʢʮʽʾ: 
1. ʇʝʨʝʜʘʯʘ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʜʦ ʤʝʭʘʥʽʯʥʦʛʦ ʚʘʣʘ ʢʦʤʧʨʝʩʦʨʘ. 
2. ɿʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʤʦʤʝʥʪʫ ʽ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʨʦ-

ʪʦʨʘ. 
3. ʈʝʘʣʽʟʘʮʽʷ ʧʣʘʚʥʦʛʦ ʧʫʩʢʫ ʡ ʟʫʧʠʥʢʠ ʜʣʷ ʟʥʠʞʝʥʥʷ ʜʠʥʘʤʽʯʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ. 
4. ɿʘʭʠʩʪ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʚʽʜ ʧʝʨʝʚʘʥʪʘʞʝʥʴ, ʢʦʨʦʪʢʠʭ ʟʘʤʠʢʘʥʴ 

ʽ ʧʝʨʝʛʨʽʚʫ. 
5. ʄʦʞʣʠʚʽʩʪʴ ʨʝʛʫʣʶʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʤʧʨʝʩʦʨʘ ʰʣʷʭʦʤ 

ʟʤʽʥʠ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ. 
6. ɿʘʙʝʟʧʝʯʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʪʘ ʜʽʘʛʥʦʩʪʠʢʠ 

ʩʪʘʥʫ. 
 
ʊʘʙʣʠʮʷ 8.6 ï ʊʠʧʠ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ, ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʫ ʢʦʤʧʨʝʩʦʨʥʠʭ 

ʩʠʩʪʝʤʘʭ 
ʊʠʧ ʜʚʠʛʫʥʘ ʇʦʪʫʞ-

ʥʽʩʪʴ, 
ʢɺʪ 

ʇʝʨʝʚʘʛʠ ʅʝʜʦʣʽʢʠ ɿʘʩʪʦʩʫʚʘʥʥʷ 

ɸʩʠʥʭʨʦʥʥʠʡ ʟ 
ʢʦʨʦʪʢʦʟʘʤʢʥʝ-
ʥʠʤ ʨʦʪʦʨʦʤ 

2ï400 ʇʨʦʩʪʦʪʘ, ʥʘʜʽʡ-
ʥʽʩʪʴ, ʥʠʟʴʢʘ ʚʘʨ-
ʪʽʩʪʴ 

ɺʝʣʠʢʽ ʧʫʩʢʦʚʽ 
ʩʪʨʫʤʠ 

ɻʚʠʥʪʦʚʽ, ʧʦʨʰ-
ʥʝʚʽ ʢʦʤʧʨʝʩʦʨʠ 

ɸʩʠʥʭʨʦʥʥʠʡ ʟ 
ʬʘʟʥʠʤ ʨʦʪʦ-
ʨʦʤ 

100ï
2000 

ɺʠʩʦʢʠʡ ʧʫʩʢʦʚʠʡ 
ʤʦʤʝʥʪ, ʨʝʛʫʣʶ-
ʚʘʥʥʷ ʦʧʦʨʦʤ 

ɺʠʩʦʢʽ ʚʪʨʘʪʠ, 
ʩʢʣʘʜʥʽʩʪʴ ʦʙ-
ʩʣʫʛʦʚʫʚʘʥʥʷ 

ɺʽʜʮʝʥʪʨʦʚʽ ʢʦʤ-
ʧʨʝʩʦʨʠ ʚʝʣʠʢʦʾ 
ʧʦʪʫʞʥʦʩʪʽ 

ʉʠʥʭʨʦʥʥʠʡ ʟ 
ʢʦʥʪʘʢʪʥʠʤ ʟʙʫ-
ʜʞʝʥʥʷʤ 

500ï
5000 

ɺʠʩʦʢʠʡ ʂʂɼ, ʢʦ-
ʨʝʢʮʽʷ cosű 

ʉʢʣʘʜʥʽʩʪʴ ʟʙʫ-
ʜʞʝʥʥʷ 

ɺʝʣʠʢʽ ʧʨʦʤʠʩ-
ʣʦʚʽ ʢʦʤʧʨʝʩʦ-
ʨʥʽ ʩʪʘʥʮʽʾ 

ʉʠʥʭʨʦʥʥʠʡ ʟ 
ʧʦʩʪʽʡʥʠʤʠ ʤʘʛ-
ʥʽʪʘʤʠ 

ʜʦ 500 ɺʠʩʦʢʘ ʝʬʝʢʪʠʚ-
ʥʽʩʪʴ, ʤʘʣʠʡ ʤʦ-
ʤʝʥʪ ʽʥʝʨʮʽʾ 

ɺʠʩʦʢʘ ʮʽʥʘ ɽʥʝʨʛʦʦʱʘʜʥʽ 
ʩʠʩʪʝʤʠ ʟ ʏʈʇ 

 
ɺʠʙʽʨ ʧʦʪʫʞʥʦʩʪʽ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ 
ʇʦʪʫʞʥʽʩʪʴ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʝʦʙʭʽʜʥʫ ʤʝʭʘ-

ʥʽʯʥʫ ʨʦʙʦʪʫ ʩʪʠʩʢʘʥʥʷ ʧʦʚʽʪʨʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʫʩʽʭ ʚʪʨʘʪ. 
ɿʘʛʘʣʴʥʘ ʬʦʨʤʫʣʘ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ: 
 



 

ὖ̅̃
ὴὗ

ʂ̈ ́̄
ẗ
ὲ

ὲ ρ

ὴ

ὴ
ȟ 

ʜʝ 
ʂ̈ ́̄ ʂ̆ ẗ̌ʂ̍ ̆ẗ̖ʂ̋ ̏̍̐. 
ɼʣʷ ʧʨʦʤʠʩʣʦʚʠʭ ʢʦʤʧʨʝʩʦʨʽʚ ʪʠʧʦʚʽ ʟʥʘʯʝʥʥʷ: 

¶ ʂ̆ ̌ πȟωςȟ 
¶ ʂ̍ ̖̆ πȟωυ, 
¶ ʂ̋ ̏̍̐πȟχυɀπȟψυ. 
ɿʘʟʚʠʯʘʡ ʧʦʪʫʞʥʽʩʪʴ ʜʚʠʛʫʥʘ ʦʙʠʨʘʶʪʴ ʽʟ ʟʘʧʘʩʦʤ 10ï20 % ʚʽʜ ʨʦʟ-

ʨʘʭʫʥʢʦʚʦʾ ʜʣʷ ʢʦʤʧʝʥʩʘʮʽʾ ʧʫʩʢʦʚʠʭ ʧʝʨʝʚʘʥʪʘʞʝʥʴ. 
 
8.6.4. ʈʦʟʨʘʭʫʥʦʢ ʤʦʤʝʥʪʫ ʥʘ ʚʘʣʫ 
ʅʝʦʙʭʽʜʥʠʡ ʤʦʤʝʥʪ ʦʙʝʨʪʘʥʥʷ ʥʘ ʚʘʣʫ ʜʚʠʛʫʥʘ: 
 

ὓ
ὖ̅̃
ʖ
ȟ 

ʜʝ 
ὖ̅  ̃ ð ʧʦʪʫʞʥʽʩʪʴ ʫ ɺʪ, 

ʖ ð ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ, ʦʙ/ʭʚ. 
ʅʘʧʨʠʢʣʘʜ, ʧʨʠ  ὖ̅̃ ωπ̋װˏ̓ ̨ ὲ̏ ̂ ρυππ̂̏װȾ̖  ̃

ʤʦʤʝʥʪ ʜʦʨʽʚʥʶʻ  ὓ υχςװ˚ ̍ . 
 
ʆʩʦʙʣʠʚʦʩʪʽ ʧʫʩʢʫ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ ʢʦʤʧʨʝʩʦʨʽʚ 
ʇʽʜ ʯʘʩ ʧʫʩʢʫ ʢʦʤʧʨʝʩʦʨʘ ʚʠʥʠʢʘʶʪʴ ʟʥʘʯʥʽ ʽʥʝʨʮʽʡʥʽ ʡ ʧʥʝʚʤʘʪʠʯʥʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʝʨʝʚʠʱʝʥʥʷ ʩʪʨʫʤʫ ʪʘ ʤʝʭʘʥʽʯ-
ʥʠʭ ʧʝʨʝʚʘʥʪʘʞʝʥʴ. 

ʇʫʩʢʦʚʠʡ ʩʪʨʫʤ ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ: 
 

Ὅ̐ Ὧ̐Ὅ̎ȟ ̅̆ Ὧ̐ υɀχȢ 
 
ɼʣʷ ʡʦʛʦ ʦʙʤʝʞʝʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ: 
1. ɸʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʥʠʡ ʧʫʩʢ ï ʟʥʠʞʝʥʥʷ ʥʘʧʨʫʛʠ ʥʘ ʦʙʤʦʪʢʘʭ 

ʧʽʜ ʯʘʩ ʧʫʩʢʫ. 
2. ʉʭʝʤʫ ñʟʽʨʢʘïʪʨʠʢʫʪʥʠʢò ï ʜʣʷ ʜʚʠʛʫʥʽʚ ʽʟ ʰʽʩʪʴʤʘ ʚʠʚʦʜʘʤʠ. 
3. ʇʫʩʢʦʚʽ ʨʝʦʩʪʘʪʠ ï ʜʣʷ ʜʚʠʛʫʥʽʚ ʽʟ ʬʘʟʥʠʤ ʨʦʪʦʨʦʤ. 
4. ʇʣʘʚʥʠʡ ʧʫʩʢ (Soft Starter) ï ʝʣʝʢʪʨʦʥʥʝ ʦʙʤʝʞʝʥʥʷ ʧʫʩʢʦʚʦʛʦ 

ʩʪʨʫʤʫ. 
5. ʇʫʩʢ ʯʝʨʝʟ ʯʘʩʪʦʪʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ (ʏʈʇ) ï ʥʘʡʩʫʯʘʩʥʽʰʝ ʨʽ-

ʰʝʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʤʽʥʽʤʘʣʴʥʠʡ ʩʪʨʫʤʦʚʠʡ ʫʜʘʨ. 
 
ʏʘʩʪʦʪʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ 
ʈʝʛʫʣʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʯʘ-

ʩʪʦʪʥʠʭ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ (ʇʏ) ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʦʙʦʪʫ ʢʦʤʧʨʝʩʦʨʘ 
ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʪʨʝʙ ʫ ʧʦʚʽʪʨʽ. 



 

ɿʘʣʝʞʥʦʩʪʽ: 

ὗᶿὲȟ ὴθ ὲȟ ὖᶿὲȢ 
 
ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʚʽʪʴ ʥʝʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʯʘʩʪʦʪʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘ-

ʯʥʦʾ ʝʢʦʥʦʤʽʾ ʝʥʝʨʛʽʾ. 
ɽʥʝʨʛʝʪʠʯʥʠʡ ʝʬʝʢʪ ʧʨʠ ʨʝʛʫʣʶʚʘʥʥʽ ʚʽʜ 100 % ʜʦ 80 % ʰʚʠʜʢʦʩʪʽ: 
 

ὖ

ὖ

ὲ

ὲ
πȟψ πȟυρςȢ 

 
ʆʪʞʝ, ʟʤʝʥʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʥʘ 20 % ʜʦʟʚʦʣʷʻ ʟʝʢʦʥʦʤʠʪʠ ʤʘʡʞʝ 50 

% ʝʥʝʨʛʽʾ. 
 
ɿʘʭʠʩʪ ʽ ʘʚʪʦʤʘʪʠʢʘ ʝʣʝʢʪʨʦʧʨʠʚʦʜʘ 
ʉʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʢʦʤʧʨʝʩʦʨʥʦʾ ʫʩʪʘʥʦʚʢʠ ʤʽʩʪʠʪʴ ʪʘʢʽ ʝʣʝʤʝʥʪʠ 

ʟʘʭʠʩʪʫ: 
¶ ʊʝʧʣʦʚʽ ʨʝʣʝ ï ʚʽʜ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʧʦ ʩʪʨʫʤʫ; 
¶ ɸʚʪʦʤʘʪʠʯʥʽ ʚʠʤʠʢʘʯʽ ï ʚʽʜ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ; 
¶ ʂʦʥʪʨʦʣʴ ʬʘʟ ï ʧʨʠ ʦʙʨʠʚʽ ʘʙʦ ʟʩʫʚʽ ʬʘʟ; 
¶ ɼʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʠ ï ʫ ʧʽʜʰʠʧʥʠʢʘʭ ʽ ʦʙʤʦʪʢʘʭ; 
¶ ɼʘʪʯʠʢʠ ʪʠʩʢʫ ʽ ʨʽʚʥʷ ʤʘʩʪʠʣʘ ï ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʘʚʘʨʽʷʤ; 
¶ ɸʚʘʨʽʡʥʽ ʚʠʤʠʢʘʯʽ ï ʜʣʷ ʥʝʛʘʡʥʦʾ ʟʫʧʠʥʢʠ ʫʩʪʘʥʦʚʢʠ. 
ʂʝʨʫʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ ʇʃʂ (ʧʨʦʛʨʘʤʦʚʘʥʠʡ ʣʦʛʽʯʥʠʡ ʢʦʥʪʨʦ-

ʣʝʨ), ʷʢʠʡ ʢʦʥʪʨʦʣʶʻ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʧʫʩʢʫ, ʧʽʜʪʨʠʤʫʻ ʪʠʩʢ ʫ ʤʘʛʽʩʪʨʘʣʽ, ʨʝ-
ʛʫʣʶʻ ʯʘʩʪʦʪʫ ʦʙʝʨʪʘʥʥʷ ʜʚʠʛʫʥʘ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʘʚʘʨʽʡʥʽ ʚʽʜʢʣʶʯʝʥʥʷ. 

 
ɽʥʝʨʛʝʪʠʯʥʠʡ ʙʘʣʘʥʩ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʦʾ ʩʠʩʪʝʤʠ 
ʉʫʤʘʨʥʘ ʝʥʝʨʛʝʪʠʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫʩʪʘʥʦʚʢʠ ʚʠʟʥʘʯʘʻʪʴʩʷ: 
 

ʂ̒ ̉̒̓ʂ̆ ẗ̌ʂ̍ ̆ẗ̖ʂ̋ ̏̍Ȣ̐ 
 
ʗʢʱʦ  ʂ̆ ̌ πȟωσȟװʂ̍ ̖̆ πȟωφȟװʂ̋ ̏̍̐πȟψ, 
ʪʦ ʂ̒ ̉̒̓πȟχρυ. 
ʊʦʙʪʦ ʣʠʰʝ ʙʣʠʟʴʢʦ 70 % ʩʧʦʞʠʪʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ 

ʥʘ ʢʦʨʠʩʥʫ ʨʦʙʦʪʫ ʩʪʠʩʢʫ, ʨʝʰʪʘ ʚʪʨʘʯʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʪʝʧʣʘ, ʪʝʨʪʷ ʡ ʪʫʨ-
ʙʫʣʝʥʪʥʦʩʪʽ. 

ʉʘʤʝ ʪʦʤʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʯʘʩʪʦʪʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ, ʨʝʢʫʧʝʨʘʮʽʾ ʪʝ-
ʧʣʘ ʪʘ ʨʝʛʫʣʷʨʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʻ ʦʩʥʦʚʥʠʤʠ ʟʘʭʦʜʘʤʠ ʧʽʜ-
ʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

 
ɸʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʢʦʤʧʨʝʩʦʨʥʦʶ ʩʪʘʥʮʽʻʶ 
ʉʫʯʘʩʥʽ ʩʪʘʥʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ, 

ʱʦ ʚʢʣʶʯʘʶʪʴ: 



 

¶ ʇʃʂ (Siemens, Schneider Electric, Omron) ð ʢʦʦʨʜʠʥʘʮʽʷ ʧʫʩʢʫ 
ʡ ʟʫʧʠʥʢʠ ʘʛʨʝʛʘʪʽʚ; 

¶ HMI-ʧʘʥʝʣʽ ð ʽʥʜʠʢʘʮʽʷ ʧʘʨʘʤʝʪʨʽʚ, ʛʨʘʬʽʯʥʠʡ ʢʦʥʪʨʦʣʴ; 
¶ SCADA-ʩʠʩʪʝʤʫ ð ʤʦʥʽʪʦʨʠʥʛ ʽ ʘʨʭʽʚʘʮʽʷ ʜʘʥʠʭ; 
¶ ɼʘʪʯʠʢʠ ʪʠʩʢʫ, ʪʝʤʧʝʨʘʪʫʨʠ, ʩʪʨʫʤʫ, ʚʽʙʨʘʮʽʾ; 
¶ ʉʠʩʪʝʤʫ MasterïSlave ð ʘʚʪʦʤʘʪʠʯʥʝ ʯʝʨʛʫʚʘʥʥʷ ʢʦʤʧʨʝʩʦʨʽʚ 

ʜʣʷ ʨʽʚʥʦʤʽʨʥʦʛʦ ʟʥʦʩʫ. 
 
ɺʠʙʽʨ ʝʣʝʢʪʨʦʧʨʠʚʦʜʘ ʪʘ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ 
ɺʠʙʽʨ ʝʣʝʢʪʨʦʧʨʠʚʦʜʘ ʢʦʤʧʨʝʩʦʨʘ ʻ ʦʜʥʠʤ ʟ ʢʣʶʯʦʚʠʭ ʝʪʘʧʽʚ ʧʨʦʻʢ-

ʪʫʚʘʥʥʷ ʢʦʤʧʨʝʩʦʨʥʦʾ ʫʩʪʘʥʦʚʢʠ. ɺʽʜ ʥʴʦʛʦ ʟʘʣʝʞʘʪʴ ʝʥʝʨʛʝʪʠʯʥʘ ʝʬʝʢ-
ʪʠʚʥʽʩʪʴ, ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʠʩʢʫ ʫ ʧʥʝʚʤʦʩʠʩʪʝʤʽ, ʜʠʥʘʤʽʢʘ ʧʫʩʢʫ, ʨʽʚʝʥʴ ʰʫʤʫ 
ʪʘ ʥʘʜʽʡʥʽʩʪʴ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʆʧʪʠʤʘʣʴʥʝ ʨʽʰʝʥʥʷ ʜʦʩʷʛʘʻʪʴʩʷ ʰʣʷʭʦʤ ʧʦʻʜʥʘʥʥʷ ʧʨʘʚʠʣʴʥʦ ʧʽ-
ʜʽʙʨʘʥʦʛʦ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ, ʩʠʩʪʝʤʠ ʧʫʩʢʫ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʣʦʛʽʢʠ 
ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʢʝʨʫʚʘʥʥʷ. 

 
ʂʨʠʪʝʨʽʾ ʚʠʙʦʨʫ ʝʣʝʢʪʨʦʧʨʠʚʦʜʘ 
ʆʩʥʦʚʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʚʠʙʦʨʫ ʻ: 
1. ʇʦʪʫʞʥʽʩʪʴ ï ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʤʝʭʘʥʽʯʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʶ 

ʢʦʤʧʨʝʩʦʨʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʂʂɼ ʽ ʚʪʨʘʪ. 
2. ʏʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ï ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʠʧʦʤ ʢʦʤʧʨʝʩʦʨʘ (ʜʣʷ ʛʚʠ-

ʥʪʦʚʠʭ ð 3000ï9000 ʦʙ/ʭʚ, ʜʣʷ ʚʽʜʮʝʥʪʨʦʚʠʭ ð ʜʦ 20000 ʦʙ/ʭʚ). 
3. ʇʫʩʢʦʚʽ ʚʣʘʩʪʠʚʦʩʪʽ ï ʟʜʘʪʥʽʩʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʤʦʤʝʥʪ ʧʨʠ ʧʫʩʢʫ 

ʙʝʟ ʧʝʨʝʚʠʱʝʥʥʷ ʜʦʧʫʩʪʠʤʠʭ ʩʪʨʫʤʽʚ. 
4. ʈʝʛʫʣʶʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ï ʤʦʞʣʠʚʽʩʪʴ ʟʤʽʥʶʚʘʪʠ ʧʦʜʘʯʫ 

ʙʝʟ ʟʫʧʠʥʢʠ ʢʦʤʧʨʝʩʦʨʘ. 
5. ɽʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʽ cosű ï ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʨʝʘʢ-

ʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ. 
6. ʅʘʜʽʡʥʽʩʪʴ ʽ ʚʘʨʪʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 
 
ɺʘʨʽʘʥʪʠ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ ʜʣʷ ʢʦʤʧʨʝʩʦʨʽʚ 

1. ɸʩʠʥʭʨʦʥʥʠʡ ʥʝʨʝʛʫʣʴʦʚʘʥʠʡ ʧʨʠʚʽʜ 
o ʇʨʦʩʪʠʡ, ʜʝʰʝʚʠʡ, ʘʣʝ ʥʝ ʜʦʟʚʦʣʷʻ ʛʥʫʯʢʦ ʟʤʽʥʶʚʘʪʠ ʧʨʦʜʫʢ-
ʪʠʚʥʽʩʪʴ. 

o ʇʨʠʜʘʪʥʠʡ ʜʣʷ ʢʦʤʧʨʝʩʦʨʽʚ ʧʦʩʪʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 
2. ɸʩʠʥʭʨʦʥʥʠʡ ʨʝʛʫʣʴʦʚʘʥʠʡ (ʟ ʯʘʩʪʦʪʥʠʤ ʧʝʨʝʪʚʦʨʶʚʘʯʝʤ) 

o ɿʘʙʝʟʧʝʯʫʻ ʧʣʘʚʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ( n ) ʫ ʤʝʞʘʭ 30ï
100 % ʥʦʤʽʥʘʣʫ. 

o ʅʘʡʧʦʰʠʨʝʥʽʰʠʡ ʚʘʨʽʘʥʪ ʫ ʩʫʯʘʩʥʠʭ ʢʦʤʧʨʝʩʦʨʥʠʭ ʩʠʩʪʝʤʘʭ. 
3. ʉʠʥʭʨʦʥʥʠʡ ʧʨʠʚʽʜ ʟ ʧʦʩʪʽʡʥʠʤʠ ʤʘʛʥʽʪʘʤʠ (PMSM) 

o ʄʘʻ ʥʘʡʚʠʱʠʡ ʂʂɼ (ʜʦ 95 %) ʽ ʩʪʘʙʽʣʴʥʫ ʨʦʙʦʪʫ ʧʨʠ ʥʠʟʴʢʠʭ 
ʰʚʠʜʢʦʩʪʷʭ. 

o ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʛʚʠʥʪʦʚʠʭ ʢʦʤʧʨʝʩʦ-
ʨʘʭ. 



 

4. ʇʨʠʚʽʜ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ (DC-drive) 
o ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʩʪʘʨʠʭ ʩʠʩʪʝʤʘʭ ʘʙʦ ʩʧʝʮʽʘʣʴʥʠʭ ʫʩʪʘʥʦʚʢʘʭ. 
o ʄʘʻ ʛʘʨʥʽ ʧʫʩʢʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʘʣʝ ʧʦʪʨʝʙʫʻ ʧʦʩʪʽʡʥʦʛʦ ʪʝ-
ʭʥʽʯʥʦʛʦ ʜʦʛʣʷʜʫ. 

 
ʊʘʙʣʠʮʷ 8.7 ï ʇʦʨʽʚʥʷʥʥʷ ʪʠʧʽʚ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ ʢʦʤʧʨʝʩʦʨʽʚ 

ʊʠʧ ʈʝʛʫʣʶ-
ʚʘʥʥʷ 

ɼʽʘʧʘʟʦʥ ʰʚʠʜ-
ʢʦʩʪʽ 

ʂʂɼ, 
% 

ʅʘʜʽʡ-
ʥʽʩʪʴ 

ɺʘʨ-
ʪʽʩʪʴ 

ɸʩʠʥʭʨʦʥʥʠʡ ʥʝʨʝʛʫ-
ʣʴʦʚʘʥʠʡ 

ï 100 % 88ï91 ɺʠʩʦʢʘ ʅʠʟʴʢʘ 

ɸʩʠʥʭʨʦʥʥʠʡ ʟ ʇʏ ʇʣʘʚʥʝ 30ï100 % 90ï93 ɺʠʩʦʢʘ ʉʝʨʝ-
ʜʥʷ 

PMSM ʟ ʇʏ ʇʣʘʚʥʝ 10ï100 % 94ï96 ɺʠʩʦʢʘ ɺʠʩʦʢʘ 

DC-drive ʇʣʘʚʥʝ 10ï100 % 85ï88 ʉʝʨʝʜʥʷ ɺʠʩʦʢʘ 

 
ɺʠʙʽʨ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ 
ʉʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ: 
¶ ʧʽʜʪʨʠʤʘʥʥʷ ʩʪʘʙʽʣʴʥʦʛʦ ʪʠʩʢʫ ʫ ʤʘʛʽʩʪʨʘʣʽ; 
¶ ʘʚʪʦʤʘʪʠʯʥʠʡ ʧʫʩʢ ʽ ʟʫʧʠʥʢʫ ʧʨʠ ʟʤʽʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ; 
¶ ʟʘʭʠʩʪ ʜʚʠʛʫʥʘ ʪʘ ʢʦʤʧʨʝʩʦʨʘ ʚʽʜ ʧʝʨʝʚʘʥʪʘʞʝʥʴ; 
¶ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʯʝʨʝʟ ʦʧʪʠʤʽʟʘʮʽʶ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ; 
¶ ʜʽʘʛʥʦʩʪʠʢʫ ʩʪʘʥʫ ʩʠʩʪʝʤʠ ʪʘ ʧʝʨʝʜʘʚʘʥʥʷ ʜʘʥʠʭ ʜʦ SCADA. 
ʊʠʧʦʚʽ ʚʘʨʽʘʥʪʠ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ: 
1. ʈʝʣʝʡʥʦ-ʢʦʥʪʘʢʪʦʨʥʘ ʩʭʝʤʘ ð ʜʣʷ ʧʨʦʩʪʠʭ ʫʩʪʘʥʦʚʦʢ. 
2. ʄʽʢʨʦʧʨʦʮʝʩʦʨʥʘ ʩʠʩʪʝʤʘ ð ʟ ʇʃʂ ʘʙʦ ʚʙʫʜʦʚʘʥʠʤ ʢʦʥʪʨʦʣʝ-

ʨʦʤ. 
3. ɯʥʪʝʣʝʢʪʫʘʣʴʥʘ ʩʠʩʪʝʤʘ (Smart Control) ð ʽʟ ʯʘʩʪʦʪʥʠʤ ʨʝʛʫʣʶ-

ʚʘʥʥʷʤ, MasterïSlave-ʨʝʞʠʤʦʤ, ʚʽʜʜʘʣʝʥʠʤ ʤʦʥʽʪʦʨʠʥʛʦʤ. 
 
ɸʣʛʦʨʠʪʤʠ ʨʝʛʫʣʶʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 
ʈʝʛʫʣʶʚʘʥʥʷ ʧʦʜʘʯʽ ʧʦʚʽʪʨʷ ʚ ʢʦʤʧʨʝʩʦʨʽ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʢʽʣʴ-

ʢʦʤʘ ʤʝʪʦʜʘʤʠ: 
1. ɼʨʦʩʝʣʶʚʘʥʥʷ (ʚʩʤʦʢʪʫʚʘʣʴʥʠʡ ʢʣʘʧʘʥ) 

o ʇʨʦʩʪʝ, ʘʣʝ ʥʝʝʢʦʥʦʤʽʯʥʝ. 
o ʇʦʪʫʞʥʽʩʪʴ ʟʤʝʥʰʫʻʪʴʩʷ ʥʝ ʧʨʦʧʦʨʮʽʡʥʦ ʧʦʜʘʯʽ. 

2. ɹʘʡʧʘʩ (ʨʝʮʠʨʢʫʣʷʮʽʷ) 
o ʏʘʩʪʠʥʘ ʩʪʠʩʥʝʥʦʛʦ ʧʦʚʽʪʨʷ ʧʦʚʝʨʪʘʻʪʴʩʷ ʥʘ ʚʭʽʜ. 
o ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʜʦʧʦʤʽʞʥʠʡ ʘʥʪʠʧʦʤʧʘʞʥʠʡ ʨʝʞʠʤ. 

3. ʇʦʢʨʦʢʦʚʝ ʨʝʛʫʣʶʚʘʥʥʷ 
o ʇʦʩʣʽʜʦʚʥʝ ʚʽʜʢʣʶʯʝʥʥʷ ʮʠʣʽʥʜʨʽʚ ʘʙʦ ʩʪʫʧʝʥʽʚ ʩʪʠʩʢʫ. 
o ɽʬʝʢʪʠʚʥʦ ʜʣʷ ʧʦʨʰʥʝʚʠʭ ʢʦʤʧʨʝʩʦʨʽʚ. 

4. ʏʘʩʪʦʪʥʝ ʨʝʛʫʣʶʚʘʥʥʷ 
o ʅʘʡʝʬʝʢʪʠʚʥʽʰʝ ʟ ʪʦʯʢʠ ʟʦʨʫ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ. 
o ʇʦʜʘʯʘ ʟʤʽʥʶʻʪʴʩʷ ʧʨʦʧʦʨʮʽʡʥʦ ʰʚʠʜʢʦʩʪʽ  ὗ θ ὲ, ʘ ʧʦʪʫʞʥʽʩʪʴ 
ð ὖᶿὲ . 

 



 

ɸʣʛʦʨʠʪʤ ʧʽʜʪʨʠʤʘʥʥʷ ʪʠʩʢʫ ʫ ʤʘʛʽʩʪʨʘʣʽ 
ʉʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʧʽʜʪʨʠʤʫʻ ʨʦʙʦʯʠʡ ʪʠʩʢ ( p ) ʫ ʤʝʞʘʭ ʟʘʜʘʥʦʛʦ 

ʜʽʘʧʘʟʦʥʫ ( ὴÍÉÎȟὴÍÁØ ). 
ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ ʤʦʞʥʘ ʧʦʜʘʪʠ ʫ ʚʠʛʣʷʜʽ ʣʦʛʽʯʥʦʛʦ ʘʣʛʦʨʠʪʤʫ: 

ˬ̋̏̚ ὴ ὴÍÉÎᵼ̨̔̃̍̋̎̔̓̉ ̋̏̍̐̑̆̒̏̑Ƞ 
ˬ̋̏̚ ὴ ὴÍÁØᵼ̃̉̍̋̎̔̓̉ ́̂̏ ̙̈̍̆̎̉̓̉ ̨̙̝̃̉̅̋̒̓Ȣ 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʯʘʩʪʦʪʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʠʩʢ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʟʘ ʟʘ-
ʢʦʥʦʤ ʧʨʦʧʦʨʮʽʡʥʦʛʦ ʢʝʨʫʚʘʥʥʷ: 

 

Ὢ Ὢ̎̏ẗ̍
ὴ̈ ́̅

ὴ̕ ́̋̓
ȟ 

 
ʜʝ  Ὢ  ð ʯʘʩʪʦʪʘ ʚʠʭʽʜʥʦʾ ʥʘʧʨʫʛʠ ʧʝʨʝʪʚʦʨʶʚʘʯʘ. 
 
ʇʨʠʢʣʘʜ ʧʦʙʫʜʦʚʠ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʛʚʠʥʪʦʚʠʤ ʢʦʤʧʨʝʩʦʨʦʤ 
ʉʠʩʪʝʤʘ ʤʽʩʪʠʪʴ: 
¶ ɽʣʝʢʪʨʦʜʚʠʛʫʥ 90 ʢɺʪ, 400 ɺ, 1500 ʦʙ/ʭʚ; 
¶ ʏʘʩʪʦʪʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ (Altivar 930 ʘʙʦ Siemens G120); 
¶ ɼʘʪʯʠʢʠ ʪʠʩʢʫ, ʪʝʤʧʝʨʘʪʫʨʠ, ʩʪʨʫʤʫ; 
¶ ʇʃʂ (ʥʘʧʨʠʢʣʘʜ, Schneider M340 ʘʙʦ Siemens S7-1200); 
¶ HMI-ʧʘʥʝʣʴ ʜʣʷ ʽʥʜʠʢʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ; 
¶ ʈʝʣʝ ʪʠʩʢʫ ʜʣʷ ʘʚʘʨʽʡʥʦʛʦ ʚʠʤʢʥʝʥʥʷ. 
ɸʣʛʦʨʠʪʤ ʨʦʙʦʪʠ: 
1. ʇʽʩʣʷ ʢʦʤʘʥʜʠ çʇʫʩʢè ʜʚʠʛʫʥ ʨʦʟʛʘʥʷʻʪʴʩʷ ʧʣʘʚʥʦ (5ï10 ʩ). 
2. ʂʦʥʪʨʦʣʝʨ ʚʠʤʽʨʶʻ ʪʠʩʢ ʫ ʨʝʩʠʚʝʨʽ. 
3. ʗʢʱʦ ὴ ὴ̈ ́̅ , ʟʙʽʣʴʰʫʻ ʯʘʩʪʦʪʫ ʧʝʨʝʪʚʦʨʶʚʘʯʘ. 

4. ʇʨʠ ʜʦʩʷʛʥʝʥʥʽ  ὴ̈ ́̅  ð ʩʪʘʙʽʣʽʟʫʻ ʰʚʠʜʢʽʩʪʴ. 

5. ʗʢʱʦ ὴ ὴÍÁØ ð ʟʤʝʥʰʫʻ ʯʘʩʪʦʪʫ ʘʙʦ ʟʫʧʠʥʷʻ ʢʦʤʧʨʝʩʦʨ. 
6. ɺʝʜʝʪʴʩʷ ʘʨʭʽʚʘʮʽʷ ʧʘʨʘʤʝʪʨʽʚ ʽ ʧʝʨʝʜʘʯʘ ʜʘʥʠʭ ʫ SCADA. 
 
ʊʘʙʣʠʮʷ 8.8 ï ʇʦʨʽʚʥʷʥʥʷ ʨʝʞʠʤʽʚ ʢʝʨʫʚʘʥʥʷ ʢʦʤʧʨʝʩʦʨʘʤʠ 

ʈʝʞʠʤ ʆʧʠʩ ɽʥʝʨʛʦʝ-
ʬʝʢʪʠʚ-
ʥʽʩʪʴ 

ɿʘʩʪʦʩʫ-
ʚʘʥʥʷ 

On/Off (ʚʢʣ./ʚʠʢʣ.) ʂʦʤʧʨʝʩʦʨ ʚʤʠʢʘʻʪʴʩʷ ʧʨʠ ʧʘ-
ʜʽʥʥʽ ʪʠʩʢʫ ʽ ʚʠʤʠʢʘʻʪʴʩʷ ʧʨʠ 
ʧʝʨʝʚʠʱʝʥʥʽ 

ʅʠʟʴʢʘ ʄʘʣʽ ʩʠʩ-
ʪʝʤʠ 

Load/Unload (ʥʘʚʘʥʪʘ-
ʞʝʥʥʷ/ʭʦʣʦʩʪʠʡ ʭʽʜ) 

ʈʦʙʦʪʘ ʧʨʠ ʟʥʠʞʝʥʦʤʫ ʥʘʚʘʥ-
ʪʘʞʝʥʥʽ ʟ ʧʝʨʝʧʫʩʢʦʤ ʧʦʚʽʪʨʷ 

ʉʝʨʝʜʥʷ ʇʦʨʰʥʝʚʽ 
ʢʦʤʧʨʝʩʦʨʠ 

Variable Speed Drive 
(VSD) 

ɿʤʽʥʘ ʰʚʠʜʢʦʩʪʽ ʜʚʠʛʫʥʘ ʟʘ ʯʘ-
ʩʪʦʪʦʶ 

ɺʠʩʦʢʘ ɻʚʠʥʪʦʚʽ 
ʢʦʤʧʨʝʩʦʨʠ 

Intelligent Sequencing ʂʦʦʨʜʠʥʘʮʽʷ ʢʽʣʴʢʦʭ ʢʦʤʧʨʝʩʦ-
ʨʽʚ ʫ ʩʪʘʥʮʽʾ 

ɼʫʞʝ ʚʠ-
ʩʦʢʘ 

ʂʦʤʧʨʝʩʦ-
ʨʥʽ ʩʪʘʥʮʽʾ 

 
  



 

ɺʠʙʽʨ ʯʘʩʪʦʪʥʦʛʦ ʧʝʨʝʪʚʦʨʶʚʘʯʘ 
ɺʠʙʽʨ ʇʏ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ: 
¶ ʥʦʤʽʥʘʣʴʥʦʶ ʧʦʪʫʞʥʽʩʪʶ ʜʚʠʛʫʥʘ; 
¶ ʪʠʧʦʤ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʤʦʤʝʥʪ  θnĮ); 
¶ ʩʧʦʩʦʙʦʤ ʦʭʦʣʦʜʞʝʥʥʷ (ʧʦʚʽʪʨʷʥʝ, ʨʽʜʠʥʥʝ); 
¶ ʥʘʷʚʥʽʩʪʶ ʬʫʥʢʮʽʡ PID-ʨʝʛʫʣʶʚʘʥʥʷ ʪʠʩʢʫ; 
¶ ʽʥʪʝʨʬʝʡʩʘʤʠ ʦʙʤʽʥʫ (Modbus, Profibus, Ethernet/IP). 
ʈʝʢʦʤʝʥʜʦʚʘʥʽ ʤʦʜʝʣʽ: 
¶ Schneider Electric Altivar Process ATV930; 
¶ Siemens SINAMICS G120; 
¶ Danfoss VLT 5000; 
¶ ABB ACS880. 
 
ʇʝʨʝʚʘʛʠ ʽʥʪʝʛʨʦʚʘʥʠʭ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ 
¶ ɿʤʝʥʰʝʥʥʷ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʥʘ 20ï40 %; 
¶ ɸʚʪʦʤʘʪʠʯʥʝ ʙʘʣʘʥʩʫʚʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʽʞ ʢʽʣʴʢʦʤʘ ʘʛʨʝʛʘ-

ʪʘʤʠ; 
¶ ʄʦʞʣʠʚʽʩʪʴ ʚʽʜʜʘʣʝʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʯʝʨʝʟ SCADA ʘʙʦ IoT-

ʧʣʘʪʬʦʨʤʠ; 
¶ ɺʠʷʚʣʝʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ; 
¶ ʄôʷʢʠʡ ʧʫʩʢ/ʟʫʧʠʥʢʘ, ʱʦ ʧʦʜʦʚʞʫʻ ʨʝʩʫʨʩ ʦʙʣʘʜʥʘʥʥʷ. 
 
ʈʦʙʦʪʘ ʢʦʤʧʨʝʩʦʨʽʚ ʫ ʜʠʥʘʤʽʯʥʠʭ ʨʝʞʠʤʘʭ 
ʂʦʤʧʨʝʩʦʨʥʽ ʫʩʪʘʥʦʚʢʠ ʫ ʧʨʦʤʠʩʣʦʚʠʭ ʫʤʦʚʘʭ ʨʽʜʢʦ ʧʨʘʮʶʶʪʴ ʫ ʩʪʘ-

ʣʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ. 
ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʚʦʥʠ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʜʠʥʘʤʽʯʥʠʭ ʨʝʞʠʤʘʭ ð ʧʽʜ 

ʯʘʩ ʧʫʩʢʫ, ʟʫʧʠʥʢʠ, ʟʤʽʥʠ ʧʦʜʘʯʽ, ʨʝʛʫʣʶʚʘʥʥʷ ʪʠʩʢʫ ʘʙʦ ʧʝʨʝʤʠʢʘʥʥʷ ʤʽʞ 
ʘʛʨʝʛʘʪʘʤʠ ʢʦʤʧʨʝʩʦʨʥʦʾ ʩʪʘʥʮʽʾ. 

ɼʠʥʘʤʽʯʥʽ ʧʨʦʮʝʩʠ ʚʠʟʥʘʯʘʶʪʴ ʤʝʭʘʥʽʯʥʽ, ʝʣʝʢʪʨʠʯʥʽ ʪʘ ʧʥʝʚʤʘʪʠʯʥʽ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʠ, ʚʧʣʠʚʘʶʯʠ ʥʘ ʥʘʜʽʡʥʽʩʪʴ, ʚʽʙʨʘʮʽʡʥʽʩʪʴ ʽ ʝʥʝʨʛʦ-
ʝʬʝʢʪʠʚʥʽʩʪʴ. 

 
ɿʘʛʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʜʠʥʘʤʽʯʥʠʭ ʨʝʞʠʤʽʚ 
ɼʦ ʜʠʥʘʤʽʯʥʠʭ ʨʝʞʠʤʽʚ ʥʘʣʝʞʘʪʴ: 
1. ʇʫʩʢ ʢʦʤʧʨʝʩʦʨʘ ï ʧʝʨʝʚʝʜʝʥʥʷ ʜʚʠʛʫʥʘ ʟʽ ʩʪʘʥʫ ʩʧʦʢʦʶ ʚ ʨʦ-

ʙʦʯʠʡ ʨʝʞʠʤ. 
2. ʈʦʟʛʽʥ ʽ ʩʪʘʙʽʣʽʟʘʮʽʷ ʰʚʠʜʢʦʩʪʽ ï ʜʦʩʷʛʥʝʥʥʷ ʥʦʤʽʥʘʣʴʥʦʾ ʯʘʩ-

ʪʦʪʠ ʦʙʝʨʪʘʥʥʷ. 
3. ɿʤʽʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ï ʧʨʠ ʨʝʛʫʣʶʚʘʥʥʽ ʪʠʩʢʫ ʘʙʦ ʯʘʩʪʦʪʠ. 
4. ʈʦʙʦʪʘ ʚ ʨʝʞʠʤʽ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ ï ʙʝʟ ʥʘʛʥʽʪʘʥʥʷ ʧʦʚʽʪʨʷ. 
5. ɻʘʣʴʤʫʚʘʥʥʷ ʪʘ ʟʫʧʠʥʢʘ ï ʢʝʨʦʚʘʥʝ ʘʙʦ ʘʚʘʨʽʡʥʝ. 
6. ʇʦʤʧʘʞʥʽ ʢʦʣʠʚʘʥʥʷ ï ʥʝʩʪʽʡʢʠʡ ʨʝʞʠʤ ʜʣʷ ʚʽʜʮʝʥʪʨʦʚʠʭ ʢʦʤ-

ʧʨʝʩʦʨʽʚ. 
  



 

ʄʝʭʘʥʽʯʥʘ ʤʦʜʝʣʴ ʢʦʤʧʨʝʩʦʨʘ 
ʈʫʭʦʚʠʡ ʤʦʤʝʥʪ ʢʦʤʧʨʝʩʦʨʘ ʦʧʠʩʫʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ ʜʠʥʘʤʽʢʠ: 
 

ὐ
Ὠʖ

Ὠὸ
ὓ̅ ̃ ὓ̎ ȟ 

ʜʝ 
 ὐ  ð ʤʦʤʝʥʪ ʽʥʝʨʮʽʾ ʚʩʽʭ ʦʙʝʨʪʦʚʠʭ ʯʘʩʪʠʥ, 
 ʖ ð ʢʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ, 
ὓ̅  ̃ ð ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʡ ʤʦʤʝʥʪ ʜʚʠʛʫʥʘ, 

ὓ̎  ð ʤʦʤʝʥʪ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʢʦʤʧʨʝʩʦʨʘ. 
ɺʝʣʠʯʠʥʘ  ὓ̎   ʜʣʷ ʦʙôʻʤʥʠʭ ʢʦʤʧʨʝʩʦʨʽʚ ʟʤʽʥʶʻʪʴʩʷ ʧʨʦʪʷʛʦʤ ʮʠʢʣʫ, 

ʘ ʜʣʷ ʛʚʠʥʪʦʚʠʭ ʪʘ ʚʽʜʮʝʥʪʨʦʚʠʭ ð ʧʨʘʢʪʠʯʥʦ ʧʦʩʪʽʡʥʘ. 
 
ʄʦʤʝʥʪ ʥʘʚʘʥʪʘʞʝʥʥʷ ʢʦʤʧʨʝʩʦʨʘ 
ʄʦʤʝʥʪ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʩʢʫ ʚ ʮʠʣʽʥʜʨʽ ʘʙʦ ʢʘʤʝʨʽ ʩʪʠ-

ʩʢʫ ʪʘ ʛʝʦʤʝʪʨʽʾ ʤʝʭʘʥʽʟʤʫ. 
ɼʣʷ ʧʦʨʰʥʝʚʠʭ ʢʦʤʧʨʝʩʦʨʽʚ: 
 

ὓ̎
ὴϽὛϽὶ

ςϽʌϽʂ̍ ̖̆
ÓÉÎʒȟ 

ʜʝ 
 ὴ  ð ʪʠʩʢ ʫ ʮʠʣʽʥʜʨʽ, 
 Ὓ  ð ʧʣʦʱʘ ʧʦʨʰʥʷ, 
 ὶ  ð ʨʘʜʽʫʩ ʢʨʠʚʦʰʠʧʘ, 
 ʒ ð ʢʫʪ ʧʦʚʦʨʦʪʫ ʚʘʣʘ. 
ɼʣʷ ʛʚʠʥʪʦʚʦʛʦ ʢʦʤʧʨʝʩʦʨʘ: 

ὓ̎ ὓ
ὴ

ὴ
ȟ 

 
ʜʝ ὓ   ð ʤʦʤʝʥʪ ʧʨʠ ʘʪʤʦʩʬʝʨʥʦʤʫ ʪʠʩʢʫ,  ὲ  ð ʧʦʢʘʟʥʠʢ ʧʦʣʽʦʪ-

ʨʦʧʠ. 
ʎʝʡ ʤʦʤʝʥʪ ʤʘʻ ʧʣʘʚʥʠʡ ʭʘʨʘʢʪʝʨ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʫ ʨʦʙʦʪʫ 

ʜʚʠʛʫʥʘ ʙʝʟ ʟʥʘʯʥʠʭ ʧʫʣʴʩʘʮʽʡ. 
 
ɽʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʡ ʧʝʨʝʭʽʜʥʠʡ ʧʨʦʮʝʩ 
ʇʽʜ ʯʘʩ ʧʫʩʢʫ ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʭʽʜ ʚʽʜ ʥʫʣʷ ʜʦ 

ʥʦʤʽʥʘʣʴʥʦʾ ʯʘʩʪʦʪʠ. 
ɼʠʬʝʨʝʥʮʽʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʙʘʣʘʥʩʫ: 
 

ὐ
Ὠʖ

Ὠὸ

σ

ʖ

ὉὙȾί

ὙȾί ὢ
ὓ̎ ʖȟ 

ʜʝ 
Ὁ ð ɽʈʉ ʨʦʪʦʨʘ, 



 

Ὑȟὢ ð ʘʢʪʠʚʥʘ ʽ ʨʝʘʢʪʠʚʥʘ ʩʢʣʘʜʦʚʘ ʦʧʽʨʫ ʨʦʪʦʨʘ, 
 ί  ð ʢʦʚʟʘʥʥʷ, 
ʖ  ð ʩʠʥʭʨʦʥʥʘ ʰʚʠʜʢʽʩʪʴ. 
ʇʽʜ ʯʘʩ ʧʫʩʢʫ  ί ρ , ʪʦʤʫ ʩʪʨʫʤ  Ὅ̐ υ χὍ̎. 
ʊʨʠʚʘʣʽʩʪʴ ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʦʤʝʥʪʦʤ ʽʥʝʨʮʽʾ ʡ ʚʝ-

ʣʠʯʠʥʦʶ ʧʫʩʢʦʚʦʛʦ ʤʦʤʝʥʪʫ. 
 
ʇʝʨʝʭʽʜʥʽ ʧʨʦʮʝʩʠ ʧʨʠ ʟʤʽʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ 
ʇʨʠ ʟʤʝʥʰʝʥʥʽ ʘʙʦ ʟʙʽʣʴʰʝʥʥʽ ʧʦʜʘʯʽ ʢʦʤʧʨʝʩʦʨʘ ʝʣʝʢʪʨʦʧʨʠʚʽʜ ʧʦ-

ʚʠʥʝʥ ʰʚʠʜʢʦ ʚʽʜʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʫ ʤʦʤʝʥʪʫ ʦʧʦʨʫ, ʱʦʙ ʟʙʝʨʝʛʪʠ ʩʪʘʙʽ-
ʣʴʥʫ ʰʚʠʜʢʽʩʪʴ. 

ɿʘʣʝʞʥʽʩʪʴ ʟʤʽʥʠ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʚʽʜ ʯʘʩʫ: 
 

Ὠʖ

Ὠὸ

ὓ̅ ̃ ὓ̎

ὐ
Ȣ 

 
ʋ ʢʦʤʧʨʝʩʦʨʘʭ ʽʟ ʯʘʩʪʦʪʥʠʤ ʧʝʨʝʪʚʦʨʶʚʘʯʝʤ ʨʝʛʫʣʷʪʦʨ PID ʪʠʧʫ ʧʽʜ-

ʪʨʠʤʫʻ ʩʪʘʣʠʡ ʪʠʩʢ: 
 

Ὢὸ Ὢ ὑ ὴ̈ ́̅ ὴ̕ ́̋̓ ὑ ὴ̈ ́̅ ὴ̕ ́̋Ὠ̓ὸȢ 

 
ʎʝʡ ʧʨʠʥʮʠʧ ʟʘʙʝʟʧʝʯʫʻ ʘʚʪʦʤʘʪʠʯʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʨʽʚʥʦʚʘʛʠ ʤʽʞ ʤʦ-

ʤʝʥʪʦʤ ʜʚʠʛʫʥʘ ʪʘ ʥʘʚʘʥʪʘʞʝʥʥʷʤ. 
 
ʂʦʣʠʚʘʥʥʷ ʪʠʩʢʫ ʫ ʧʥʝʚʤʦʩʠʩʪʝʤʽ 
ɿʤʽʥʘ ʪʠʩʢʫ ʫ ʨʝʩʠʚʝʨʽ ʦʧʠʩʫʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ ʤʘʩʦʚʦʛʦ ʙʘʣʘʥʩʫ: 
 

ὠ
Ὠὴ

Ὠὸ
ὙὝά̃ ̖ ά̃ ̉  ̖

ʜʝ 
 ὠ  ð ʦʙôʻʤ ʨʝʩʠʚʝʨʘ, 
ά̃  ̖ð ʤʘʩʦʚʘ ʚʠʪʨʘʪʘ ʧʦʚʽʪʨʷ ʟ ʢʦʤʧʨʝʩʦʨʘ, 

ά̃ ̉ ̖ð ʚʠʪʨʘʪʘ ʩʧʦʞʠʚʘʯʽʚ. 

ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʚʝʣʠʢʠʤ ʢʦʣʠʚʘʥʥʷʤ ʪʠʩʢʫ  ɝὴ  ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ: 
 

ὠ πȟρɀπȟςẗὗ̋ ̏̍̐ẗ̑ὸ̑̆ȟ̄ 

 
ʜʝ ὸ̑̆̄ ð ʯʘʩ ʨʝʘʢʮʽʾ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ (2ï5 ʩ). 

 
ɺʽʙʨʘʮʽʡʥʽ ʧʨʦʮʝʩʠ 
ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʢʦʤʧʨʝʩʦʨʽʚ ʫ ʜʠʥʘʤʽʯʥʠʭ ʨʝʞʠʤʘʭ ʚʠʥʠʢʘʶʪʴ ʚʽʙʨʘ-

ʮʽʾ, ʩʧʨʠʯʠʥʝʥʽ: 
¶ ʽʥʝʨʮʽʡʥʠʤʠ ʩʠʣʘʤʠ ʨʫʭʦʤʠʭ ʯʘʩʪʠʥ; 



 

¶ ʧʫʣʴʩʘʮʽʷʤʠ ʪʠʩʢʫ; 
¶ ʥʝʚʨʽʚʥʦʚʘʞʝʥʽʩʪʶ ʨʦʪʦʨʘ; 
¶ ʨʝʟʦʥʘʥʩʥʠʤʠ ʷʚʠʱʘʤʠ. 
ɸʤʧʣʽʪʫʜʘ ʚʽʙʨʘʮʽʡ: 

ὃ
Ὂ̅

Ὧ̇ άʖ
ȟ 

ʜʝ 
Ὂ̅ ð ʜʠʥʘʤʽʯʥʘ ʩʠʣʘ, 

Ὧ̇  ð ʞʦʨʩʪʢʽʩʪʴ ʩʠʩʪʝʤʠ, 
 ά  ð ʤʘʩʘ. 
ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʨʝʟʦʥʘʥʩʫ ʧʦʚʠʥʥʘ ʚʠʢʦʥʫʚʘʪʠʩʴ ʫʤʦʚʘ: 
 

ʖ̑ ̏̂ ʖ
Ὧ̇

ά
Ȣ 

 
ʊʝʧʣʦʚʽ ʧʨʦʮʝʩʠ ʧʽʜ ʯʘʩ ʧʝʨʝʭʽʜʥʠʭ ʨʝʞʠʤʽʚ 
ʋ ʜʠʥʘʤʽʯʥʠʭ ʨʝʞʠʤʘʭ ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʤʧʨʝʩʦʨʘ ʨʽʟʢʦ ʟʤʽʥʶʻʪʴʩʷ ʯʝ-

ʨʝʟ ʟʤʽʥʫ ʪʠʩʢʫ ʪʘ ʯʘʩʪʦʪʠ. 
ɿʘʣʝʞʥʽʩʪʴ ʧʨʠʨʦʩʪʫ ʪʝʤʧʝʨʘʪʫʨʠ: 
 

ὨὝ

Ὠὸ

ρ

άὧ
ὔ̃ ̓ ὗ̏ ̖ ȟ̌ 

ʜʝ 
ὔ̃  ̓ð ʚʪʨʘʪʠ ʧʦʪʫʞʥʦʩʪʽ ʫ ʚʠʛʣʷʜʽ ʪʝʧʣʘ, 
ὗ̏ ̖̌ ð ʧʦʪʽʢ ʪʝʧʣʘ, ʚʽʜʚʝʜʝʥʠʡ ʩʠʩʪʝʤʦʶ ʦʭʦʣʦʜʞʝʥʥʷ. 
ʅʘʜʤʽʨʥʠʡ ʥʘʛʨʽʚ ʟʥʠʞʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʘʩʪʠʣʘ ʡ ʧʨʠʩʢʦʨʶʻ ʟʥʦʩ 

ʫʱʽʣʴʥʝʥʴ, ʪʦʤʫ ʪʝʨʤʦʢʦʥʪʨʦʣʴ ʦʙʦʚôʷʟʢʦʚʠʡ ʜʣʷ ʚʩʽʭ ʨʝʞʠʤʽʚ. 
 
ɸʚʘʨʽʡʥʽ ʜʠʥʘʤʽʯʥʽ ʨʝʞʠʤʠ 
ɼʦ ʘʚʘʨʽʡʥʠʭ ʜʠʥʘʤʽʯʥʠʭ ʨʝʞʠʤʽʚ ʥʘʣʝʞʘʪʴ: 
¶ ʨʘʧʪʦʚʘ ʟʫʧʠʥʢʘ ʜʚʠʛʫʥʘ; 
¶ ʧʦʤʧʘʞ (ʟʚʦʨʦʪʥʠʡ ʧʦʪʽʢ) ʫ ʚʽʜʮʝʥʪʨʦʚʠʭ ʢʦʤʧʨʝʩʦʨʘʭ; 
¶ ʛʽʜʨʘʚʣʽʯʥʠʡ ʫʜʘʨ ʧʨʠ ʥʘʜʣʠʰʢʦʚʦʤʫ ʪʠʩʢʫ; 
¶ ʚʽʜʤʦʚʘ ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ; 
¶ ʟʙʽʡ ʜʘʪʯʠʢʽʚ ʘʙʦ ʢʣʘʧʘʥʽʚ. 
ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʘʚʘʨʽʷʤ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ: 
¶ ʘʚʘʨʽʡʥʽ ʧʝʨʝʧʫʩʢʥʽ ʢʣʘʧʘʥʠ; 
¶ ʩʠʩʪʝʤʠ ʘʚʘʨʽʡʥʦʛʦ ʩʢʠʜʫ ʪʠʩʢʫ; 
¶ ʜʫʙʣʴʦʚʘʥʽ ʜʘʪʯʠʢʠ; 
¶ ʘʚʪʦʤʘʪʠʯʥʝ ʛʘʣʴʤʫʚʘʥʥʷ ʝʣʝʢʪʨʦʧʨʠʚʦʜʘ. 
 
ʆʧʪʠʤʽʟʘʮʽʷ ʜʠʥʘʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ 



 

ɼʣʷ ʧʦʢʨʘʱʝʥʥʷ ʜʠʥʘʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʦʤʧʨʝʩʦʨʥʦʾ ʩʠʩʪʝʤʠ ʟʘ-
ʩʪʦʩʦʚʫʶʪʴ: 

¶ ʯʘʩʪʦʪʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʰʚʠʜʢʽʩʪʶ ʨʦʟʛʦʥʫ; 
¶ ʝʣʝʢʪʨʦʥʥʽ ʩʠʩʪʝʤʠ ʤôʷʢʦʛʦ ʧʫʩʢʫ (Soft Start); 
¶ ʜʝʤʧʬʝʨʠ ʢʨʫʪʠʣʴʥʠʭ ʢʦʣʠʚʘʥʴ ʥʘ ʚʘʣʫ; 
¶ ʨʝʛʫʣʶʚʘʥʥʷ ʇɯɼ-ʧʘʨʘʤʝʪʨʽʚ ʫ ʢʦʥʪʨʦʣʝʨʘʭ; 
¶ ʟʙʽʣʴʰʝʥʥʷ ʦʙôʻʤʫ ʨʝʩʠʚʝʨʘ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʢʦʣʠʚʘʥʴ ʪʠʩʢʫ; 
¶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʘʪʯʠʢʽʚ ʚʽʙʨʘʮʽʾ ʟ ʘʚʪʦʤʘʪʠʯʥʠʤ ʚʠʤʢʥʝʥʥʷʤ 

ʧʨʠ ʧʝʨʝʚʠʱʝʥʥʽ ʛʨʘʥʠʯʥʠʭ ʨʽʚʥʽʚ. 
 
ʄʝʪʦʜʠ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʢʦʤʧʨʝʩʦʨʽʚ 
ʂʦʤʧʨʝʩʦʨʥʽ ʩʠʩʪʝʤʠ ʻ ʦʜʥʠʤʠ ʟ ʥʘʡʝʥʝʨʛʦʻʤʥʽʰʠʭ ʩʧʦʞʠʚʘʯʽʚ ʝʣʝ-

ʢʪʨʦʝʥʝʨʛʽʾ ʫ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 
ʋ ʩʝʨʝʜʥʴʦʤʫ ʜʦ 30 % ʟʘʛʘʣʴʥʠʭ ʚʠʪʨʘʪ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʧʨʠʧʘʜʘʻ ʩʘʤʝ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʩʪʠʩʥʝʥʦʛʦ ʧʦʚʽʪʨʷ. 
ʊʦʤʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʪʦʜʽʚ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ð ʢʣʶʯʦʚʘ ʫʤʦʚʘ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʢʦʤʧʨʝʩʦʨʥʠʭ ʩʪʘʥʮʽʡ ʪʘ ʟʥʠʞʝʥʥʷ 
ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ. 

 
ɽʥʝʨʛʝʪʠʯʥʠʡ ʙʘʣʘʥʩ ʢʦʤʧʨʝʩʦʨʥʦʾ ʫʩʪʘʥʦʚʢʠ 
ʉʫʤʘʨʥʘ ʧʦʪʫʞʥʽʩʪʴ, ʩʧʦʞʠʚʘʥʘ ʢʦʤʧʨʝʩʦʨʦʤ: 
 

ὖ̖̃ ὖ̋̏̑ ὖ̃ ȟ̓ 

ʜʝ 
ὖ̋̏ ̑ð ʢʦʨʠʩʥʘ ʧʦʪʫʞʥʽʩʪʴ, ʱʦ ʡʜʝ ʥʘ ʩʪʠʩʢʘʥʥʷ ʧʦʚʽʪʨʷ; 

ὖ̃  ̓ð ʚʪʨʘʪʠ ʫ ʚʠʛʣʷʜʽ ʪʝʧʣʘ, ʤʝʭʘʥʽʯʥʦʛʦ ʪʝʨʪʷ ʪʘ ʥʝʝʬʝʢʪʠʚʥʦʛʦ 
ʩʪʠʩʢʫ. 

ɽʥʝʨʛʝʪʠʯʥʠʡ ʂʂɼ ʩʠʩʪʝʤʠ: 
 

ʂ̆ ̎

ὖ̋̏̑

ὖ̖̃
ʂ̆ ẗ̌ʂ̍ ̆ẗ̖ʂ̓ ̆̑Ȣ̍ 

 
ɼʣʷ ʙʽʣʴʰʦʩʪʽ ʧʨʦʤʠʩʣʦʚʠʭ ʢʦʤʧʨʝʩʦʨʽʚ  ʂ̆  ̎ʥʝ ʧʝʨʝʚʠʱʫʻ 0.7, ʪʦʙʪʦ 

ʧʨʠʙʣʠʟʥʦ 30 % ʝʥʝʨʛʽʾ ʚʪʨʘʯʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʪʝʧʣʘ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦ-
ʨʠʩʪʘʥʝ ʧʦʚʪʦʨʥʦ. 

 
ʆʩʥʦʚʥʽ ʥʘʧʨʷʤʢʠ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ 
ɽʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʪʘʢʠʤʠ ʥʘʧʨʷʤʢʘʤʠ: 
1. ʇʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʦʤʧʨʝʩʦʨʘ ð ʚʠʙʽʨ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʪʠʧʫ ʡ ʨʝʞʠʤʫ ʨʦʙʦʪʠ. 
2. ʆʧʪʠʤʽʟʘʮʽʷ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ð ʯʘʩʪʦʪʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʰʚʠ-

ʜʢʦʩʪʽ ʜʚʠʛʫʥʘ. 
3. ɿʤʝʥʰʝʥʥʷ ʚʪʨʘʪ ʫ ʧʦʚʽʪʨʦʧʨʦʚʦʜʘʭ ð ʛʝʨʤʝʪʠʟʘʮʽʷ ʪʘ ʩʢʦʨʦ-

ʯʝʥʥʷ ʜʦʚʞʠʥʠ ʤʘʛʽʩʪʨʘʣʝʡ. 



 

4. ʈʝʢʫʧʝʨʘʮʽʷ ʪʝʧʣʘ ʚʽʜ ʩʪʠʩʥʝʥʦʛʦ ʧʦʚʽʪʨʷ. 
5. ʇʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʭʦʣʦʜʞʝʥʥʷ ʪʘ ʦʯʠʱʝʥʥʷ. 
6. ʈʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʥʝʚʤʦʝʥʝʨʛʽʾ ð ʫʥʠʢʥʝʥʥʷ ʨʦʙʦʪʠ 

çʥʘ ʭʦʣʦʩʪʦʤʫ ʭʦʜʽè. 
7. ɯʥʪʝʣʝʢʪʫʘʣʴʥʝ ʢʝʨʫʚʘʥʥʷ ʢʦʤʧʨʝʩʦʨʥʦʶ ʩʪʘʥʮʽʻʶ. 
 
ʏʘʩʪʦʪʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʝʣʝʢʪʨʦʧʨʠʚʦʜʘ 
ʆʜʥʠʤ ʟ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʭ ʩʧʦʩʦʙʽʚ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʻ ʯʘʩʪʦʪʥʝ 

ʨʝʛʫʣʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ. 
ʆʩʢʽʣʴʢʠ ʜʣʷ ʢʦʤʧʨʝʩʦʨʽʚ ʟ ʧʦʩʪʽʡʥʠʤ ʤʦʤʝʥʪʦʤ: 
 

ὖᶿὲȟ 
 
ʪʦ ʥʘʚʽʪʴ ʥʝʚʝʣʠʢʝ ʟʤʝʥʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʜʘʻ ʟʥʘʯʥʫ ʝʢʦ-

ʥʦʤʽʶ ʝʥʝʨʛʽʾ. 
ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʟʥʠʞʝʥʥʽ ʯʘʩʪʦʪʠ ʟ 50 ɻʮ ʜʦ 40 ɻʮ (ʪʦʙʪʦ ʥʘ 20 %): 
 

ὖ

ὖ

τπ

υπ
πȟυρςȟ 

 
ʪʦʙʪʦ ʧʦʪʫʞʥʽʩʪʴ ʟʤʝʥʰʫʻʪʴʩʷ ʥʘ å 49 %, ʘ ʧʦʜʘʯʘ ð ʣʠʰʝ ʥʘ 20 %. 
 
ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʘʛʘʪʦʩʪʫʧʝʥʝʚʦʛʦ ʩʪʠʩʢʫ ʪʘ ʧʨʦʤʽʞʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ 
ʇʨʠ ʙʘʛʘʪʦʩʪʫʧʝʥʝʚʦʤʫ ʩʪʠʩʢʘʥʥʽ ʨʦʙʦʪʘ ʢʦʤʧʨʝʩʦʨʘ ʟʤʝʥʰʫʻʪʴʩʷ 

ʟʘ ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʛʘʟʫ ʤʽʞ ʩʪʫʧʝʥʷʤʠ: 
 

ὃ
ὲ

ὲ ρ
ὴὠ

ὴ

ὴ
 

 
ʆʧʪʠʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʪʠʩʢʫ ʟʘʙʝʟʧʝʯʫʻ ʤʽʥʽʤʘʣʴʥʫ ʩʫʤʘʨʥʫ ʨʦʙʦʪʫ. 
ʎʝ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʥʘ 10ï15 % ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʦʜʥʦʩʪʫʧʝʥʝʚʠʤ ʩʪʠʩʢʦʤ. 
 
ɿʤʝʥʰʝʥʥʷ ʚʪʨʘʪ ʫ ʧʦʚʽʪʨʦʧʨʦʚʦʜʘʭ 
ɺʪʨʘʪʠ ʪʠʩʢʫ ʚ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʚʠʟʥʘʯʘʶʪʴʩʷ ʬʦʨʤʫʣʦʶ ɼʘʨʩʽïɺʝʡ-

ʩʙʘʭʘ: 

ɝὴ ʇ
ὒ

Ὀ

ʍὺ

ς
ȟ 

ʜʝ 
 ʇ ð ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ (0,02ï0,05), 
 ὒ  ð ʜʦʚʞʠʥʘ ʪʨʫʙʦʧʨʦʚʦʜʫ, 
 Ὀ  ð ʜʽʘʤʝʪʨ, 
 ὺ  ð ʰʚʠʜʢʽʩʪʴ ʧʦʪʦʢʫ. 



 

ʂʦʞʥʝ ʧʘʜʽʥʥʷ ʪʠʩʢʫ ʥʘ 0,1 ʄʇʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ ʝʥʝʨʛʦʩʧʦ-
ʞʠʚʘʥʥʷ ʢʦʤʧʨʝʩʦʨʘ ʥʘ å 10 %. 

ʊʦʤʫ ʨʝʛʫʣʷʨʥʘ ʧʝʨʝʚʽʨʢʘ ʛʝʨʤʝʪʠʯʥʦʩʪʽ, ʫʩʫʥʝʥʥʷ ʚʠʪʦʢʽʚ ʽ ʦʯʠ-
ʱʝʥʥʷ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ. 

 
ʈʝʢʫʧʝʨʘʮʽʷ ʪʝʧʣʘ ʚʽʜ ʩʪʠʩʥʝʥʦʛʦ ʧʦʚʽʪʨʷ 
ɹʣʠʟʴʢʦ 80 % ʝʥʝʨʛʽʾ, ʩʧʦʞʠʚʘʥʦʾ ʢʦʤʧʨʝʩʦʨʦʤ, ʧʝʨʝʭʦʜʠʪʴ ʫ ʪʝʧʣʦ, 

ʷʢʝ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʥʘʛʨʽʚʫ ʚʦʜʠ ʘʙʦ ʧʦʚʽʪʨʷ. 
ʂʦʨʠʩʥʘ ʪʝʧʣʦʚʘ ʧʦʪʫʞʥʽʩʪʴ: 
 

ὗ̓ ̆̐̌ὖ̃ ẗ̖ρ ʂ̆ Ȣ̎ 
 
ʅʘʧʨʠʢʣʘʜ, ʧʨʠ  ὖ̖̃ ρππ̋װˏ̓   ̨     ʂ̆ ̎ πȟχ: 
 

ὗ̓ ̆̐̌ρππẗρ πȟχ σπˏ̋װȢ̓ 
 
ʎʝ ʝʢʚʽʚʘʣʝʥʪʥʦ ʥʘʛʨʽʚʫ 500 ʣ ʚʦʜʠ ʚʽʜ 15 ÁC ʜʦ 60 ÁC ʟʘ ʛʦʜʠʥʫ. 
 
 ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʷ ʥʘʚʘʥʪʘʞʝʥʥʷ 
ʉʫʯʘʩʥʽ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʟ ʇʃʂ ʪʘ SCADA ʜʦʟʚʦʣʷʶʪʴ ʘʚʪʦʤʘʪʠ-

ʯʥʦ: 
¶ ʯʝʨʛʫʚʘʪʠ ʨʦʙʦʪʫ ʢʦʤʧʨʝʩʦʨʽʚ ʫ ʛʨʫʧʽ (MasterïSlave); 
¶ ʚʤʠʢʘʪʠ ʣʠʰʝ ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʘʛʨʝʛʘʪʽʚ; 
¶ ʩʪʘʙʽʣʽʟʫʚʘʪʠ ʪʠʩʢ ʽʟ ʤʽʥʽʤʘʣʴʥʠʤ ʚʽʜʭʠʣʝʥʥʷʤ; 
¶ ʚʠʤʠʢʘʪʠ ʫʩʪʘʥʦʚʢʠ ʚ ʨʝʞʠʤʽ çʭʦʣʦʩʪʦʛʦ ʭʦʜʫè; 
¶ ʘʥʘʣʽʟʫʚʘʪʠ ʩʧʦʞʠʚʘʥʥʷ ʧʦʚʽʪʨʷ ʡ ʧʨʦʛʥʦʟʫʚʘʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ. 
ɽʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʚʽʜ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ð ʜʦ 15ï20 % ʟʤʝʥʰʝʥʥʷ ʝʥʝ-

ʨʛʦʚʠʪʨʘʪ. 
 
ɿʤʝʥʰʝʥʥʷ ʭʦʣʦʩʪʠʭ ʚʠʪʨʘʪ 
ʂʦʤʧʨʝʩʦʨʠ, ʱʦ ʧʨʘʮʶʶʪʴ ʫ ʨʝʞʠʤʽ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ (ʙʝʟ ʥʘʛʥʽʪʘʥʥʷ), 

ʧʨʦʜʦʚʞʫʶʪʴ ʩʧʦʞʠʚʘʪʠ ʝʥʝʨʛʽʶ, ʷʢʘ ʥʝ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʫ ʢʦʨʠʩʥʫ ʨʦ-
ʙʦʪʫ. 

ʇʦʪʫʞʥʽʩʪʴ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ: 
 

ὖ̖̖ πȟςυɀπȟσυẗὖ̎̏Ȣ̍ 
 
ʋʩʫʥʝʥʥʷ ʪʨʠʚʘʣʠʭ ʧʝʨʽʦʜʽʚ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ ʜʦʟʚʦʣʷʻ ʝʢʦʥʦʤʠʪʠ ʜʦ 

10 % ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. 
 
ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʦʚʽʪʨʷʥʠʭ ʨʝʟʝʨʚʫʘʨʽʚ (ʨʝʩʠʚʝʨʽʚ) 
ʈʝʩʠʚʝʨʠ ʚʽʜʽʛʨʘʶʪʴ ʨʦʣʴ ʙʫʬʝʨʘ ʪʠʩʢʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʯʘ-

ʩʪʦʪʫ ʧʫʩʢʽʚ ʢʦʤʧʨʝʩʦʨʘ. 
ʅʝʦʙʭʽʜʥʠʡ ʦʙôʻʤ ʨʝʩʠʚʝʨʘ: 



 

ὠ̑
ὗ̋ ̏̍ẗ̐ὴÍÁØ ὴÍÉÎ

ὴ̒ ̑
ẗὸȟ 

ʜʝ 
ὗ̋ ̏̍̐ ð ʧʦʜʘʯʘ ʢʦʤʧʨʝʩʦʨʘ, 
 ὸ  ð ʯʘʩ ʤʽʞ ʫʚʽʤʢʥʝʥʥʷʤʠ, 
ὴÍÁØȟὴÍÉÎ ð ʤʝʞʽ ʨʝʛʫʣʶʚʘʥʥʷ. 
ʆʧʪʠʤʽʟʘʮʽʷ ʦʙôʻʤʫ ʨʝʩʠʚʝʨʘ ʩʪʘʙʽʣʽʟʫʻ ʪʠʩʢ, ʟʤʝʥʰʫʻ ʢʽʣʴʢʽʩʪʴ ʮʠʢ-

ʣʽʚ çʧʫʩʢïʩʪʦʧè ʽ ʧʨʦʜʦʚʞʫʻ ʨʝʩʫʨʩ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ. 
 
ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʝʟʤʘʩʣʷʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 
ɹʝʟʤʘʩʣʷʥʽ ʛʚʠʥʪʦʚʽ ʢʦʤʧʨʝʩʦʨʠ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʤʘʩʣʷʥʠʭ ʬʽʣʴʪʨʽʚ ʽ 

ʦʭʦʣʦʜʞʫʚʘʯʽʚ, ʱʦ ʟʤʝʥʰʫʻ ʚʪʨʘʪʠ ʪʠʩʢʫ ʪʘ ʩʧʦʞʠʚʘʥʫ ʧʦʪʫʞʥʽʩʪʴ. 
ɺʽʜʩʫʪʥʽʩʪʴ ʦʧʦʨʫ ʫ ʩʠʩʪʝʤʽ ʬʽʣʴʪʨʘʮʽʾ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʪʠʩʢ ʥʘʛʥʽ-

ʪʘʥʥʷ ʥʘ 0,05ï0,1 ʄʇʘ, ʱʦ ʝʢʚʽʚʘʣʝʥʪʥʦ ʝʢʦʥʦʤʽʾ 5ï8 % ʝʥʝʨʛʽʾ. 
 
ʊʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʷʢ ʬʘʢʪʦʨ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ 
ʇʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʦʙʣʘʜʥʘʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ ʚʪʨʘʪ ʝʥʝʨ-

ʛʽʾ. 
ɽʬʝʢʪʠʚʥʽʩʪʴ ʟʘʣʝʞʠʪʴ ʚʽʜ: 
¶ ʯʠʩʪʦʪʠ ʬʽʣʴʪʨʽʚ ʚʩʤʦʢʪʫʚʘʥʥʷ (ʟʘʙʨʫʜʥʝʥʥʷ Ÿ +4 % ʩʧʦʞʠ-

ʚʘʥʥʷ); 
¶ ʩʪʘʥʫ ʤʘʩʪʠʣʘ (+2ï3 % ʧʨʠ ʩʪʘʨʽʥʥʽ); 
¶ ʧʨʘʚʠʣʴʥʦʩʪʽ ʥʘʪʷʛʫ ʨʝʤʝʥʽʚ (+1ï2 % ʧʨʠ ʨʦʟʪʷʛʫʚʘʥʥʽ); 
¶ ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʧʦʚʽʪʨʦʧʨʦʚʦʜʽʚ (ʚʪʨʘʪʠ ʜʦ 10 %). 
ʈʝʛʫʣʷʨʥʝ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟʥʠʞʫʻ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʥʘ 8ï

12 %. 
 
ʇʦʢʘʟʥʠʢʠ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʢʦʤʧʨʝʩʦʨʥʦʾ ʫʩʪʘʥʦʚʢʠ 
ɼʣʷ ʦʮʽʥʢʠ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʠʪʦʤʠʡ ʧʦʢʘʟʥʠʢ ʝʥʝ-

ʨʛʦʩʧʦʞʠʚʘʥʥʷ: 

Ὁ̐ ̉̓

ὖ̖̃
ὗ̃ ̖̉
ȟ   ˏ ̓ ̖̃Ⱦ̍ Ȣ 

 
ʅʦʨʤʘʪʠʚʥʽ ʟʥʘʯʝʥʥʷ: 
¶ ʜʣʷ ʧʦʨʰʥʝʚʠʭ ʢʦʤʧʨʝʩʦʨʽʚ ð 8ï10 ɺʪĿʭʚ/ʤį; 
¶ ʜʣʷ ʛʚʠʥʪʦʚʠʭ ð 6ï8 ɺʪĿʭʚ/ʤį; 
¶ ʜʣʷ ʚʽʜʮʝʥʪʨʦʚʠʭ ð 4ï6 ɺʪĿʭʚ/ʤį. 
 
ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠ ʝʥʝʨʛʦʫʧʨʘʚʣʽʥʥʷ 
ʉʫʯʘʩʥʽ ʢʦʤʧʨʝʩʦʨʥʽ ʩʪʘʥʮʽʾ ʽʥʪʝʛʨʫʶʪʴ ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪ ʫ SCADA. 
ʌʫʥʢʮʽʾ: 
¶ ʤʦʥʽʪʦʨʠʥʛ ʥʘʚʘʥʪʘʞʝʥʥʷ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ; 
¶ ʘʚʪʦʤʘʪʠʯʥʠʡ ʚʠʙʽʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʦʻʜʥʘʥʥʷ ʢʦʤʧʨʝʩʦʨʽʚ; 
¶ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʧʦʞʠʚʘʥʥʷ; 



 

¶ ʧʝʨʝʜʘʯʘ ʜʘʥʠʭ ʜʦ ʩʠʩʪʝʤ ERP ʧʽʜʧʨʠʻʤʩʪʚʘ; 
¶ ʧʦʙʫʜʦʚʘ ʟʚʽʪʽʚ ʧʨʦ ʂʂɼ, ʚʪʨʘʪʠ, ʨʝʢʫʧʝʨʘʮʽʶ. 
 
ʅʘʜʽʡʥʽʩʪʴ ʽ ʙʝʟʧʝʢʘ ʢʦʤʧʨʝʩʦʨʥʠʭ ʫʩʪʘʥʦʚʦʢ 
ʅʘʜʽʡʥʽʩʪʴ ʽ ʙʝʟʧʝʢʘ ʢʦʤʧʨʝʩʦʨʥʠʭ ʩʠʩʪʝʤ ʚʠʟʥʘʯʘʶʪʴ ʙʝʟʧʝʨʝ-

ʨʚʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʚʘʨʪʽʩʪʴ ʧʨʦʩʪʦʾʚ ʽ ʨʽʚʝʥʴ ʚʠʨʦʙʥʠʯʠʭ ʨʠ-
ʟʠʢʽʚ. ʋʩʪʘʥʦʚʢʠ ʧʨʘʮʶʶʪʴ ʧʽʜ ʪʠʩʢʦʤ, ʽʟ ʧʽʜʚʠʱʝʥʠʤʠ ʪʝʧʣʦʚʠʤʠ ʪʘ ʜʠʥʘ-
ʤʽʯʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ, ʪʦʤʫ ʚʠʤʦʛʠ ʜʦ ʢʦʥʩʪʨʫʢʮʽʾ, ʝʢʩʧʣʫʘʪʘʮʽʾ ʡ ʢʦʥ-
ʪʨʦʣʶ ð ʧʽʜʚʠʱʝʥʽ. 

 
ʆʩʥʦʚʥʽ ʧʦʥʷʪʪʷ ʥʘʜʽʡʥʦʩʪʽ 
ʇʦʟʥʘʯʠʤʦ ʚʠʧʘʜʢʦʚʫ ʚʽʜʤʦʚʫ ʽʥʪʝʥʩʠʚʥʽʩʪʶ  ʇ (ʧʦʩʪʽʡʥʦʶ ʥʘ 

çʧʣʘʪʦè ʝʢʩʧʣʫʘʪʘʮʽʾ). 
ʊʦʜʽ ʬʫʥʢʮʽʷ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ: 
 

Ὑὸ ÅØÐʇὸȟ 
 
ʩʝʨʝʜʥʽʡ ʥʘʧʨʘʮʶʚʘʥʥʷ ʜʦ ʚʽʜʤʦʚʠ (MTBF): 
 

-4"&
ρ

ʇ
ȟ 

 
ʛʦʪʦʚʥʽʩʪʴ (availability) ʧʨʠ ʩʝʨʝʜʥʴʦʤʫ ʯʘʩʽ ʨʝʤʦʥʪʫ  -442: 
 

ὃ
-4"&

-4"&-442
Ȣ 

 
ɼʣʷ ʧʽʜʩʠʩʪʝʤ, ʟôʻʜʥʘʥʠʭ ʧʦʩʣʽʜʦʚʥʦ (ʙʝʟ ʨʝʟʝʨʚʫʚʘʥʥʷ): 
 

Ὑ ὸ Ὑ ὸȟ 

ὃ ὃȢ 

 
ʇʨʠ ʭʦʣʦʜʥʦʤʫ ʧʘʨʘʣʝʣʴʥʦʤʫ ʨʝʟʝʨʚʫʚʘʥʥʽ ʜʚʦʭ ʦʜʥʘʢʦʚʠʭ ʘʛʨʝʛʘ-

ʪʽʚ: 
Ὑ᷆ ὸ ρ ρ Ὑὸ ςὙὸ Ὑ ὸȢ 

 
ɼʞʝʨʝʣʘ ʚʽʜʤʦʚ ʢʦʤʧʨʝʩʦʨʥʠʭ ʫʩʪʘʥʦʚʦʢ 
1. ʄʝʭʘʥʽʯʥʽ ʚʫʟʣʠ: ʧʽʜʰʠʧʥʠʢʠ (ʢʦʥʪʘʢʪʥʘ ʚʪʦʤʘ, ʧʝʨʝʛʨʽʚ), ʤʫ-

ʬʪʠ, ʨʝʤʽʥʥʽ ʧʝʨʝʜʘʯʽ, ʨʦʪʦʨʠ (ʨʦʟʙʘʣʘʥʩ, ʟʘʜʠʨʠ). 
2. ʇʥʝʚʤʦʚʫʟʣʠ: ʢʣʘʧʘʥʠ (ʧʦʨʰʥʝʚʽ), ʫʱʽʣʴʥʝʥʥʷ (ʚʠʪʦʢʠ), ʨʝʩʠ-

ʚʝʨʠ (ʢʦʨʦʟʽʷ), ʬʽʣʴʪʨʠ/ʦʩʫʰʫʚʘʯʽ (ʟʘʙʨʫʜʥʝʥʥʷ). 



 

3. ɽʣʝʢʪʨʦʧʨʠʚʦʜ: ʧʝʨʝʛʨʽʚ ʦʙʤʦʪʦʢ, ʧʝʨʝʢʽʩ ʬʘʟ, ʧʝʨʝʥʘʧ-
ʨʫʛʠ/ʧʨʦʩʽʜʘʥʥʷ, ʟʥʦʩ ʽʟʦʣʷʮʽʾ. 

4. ɸʚʪʦʤʘʪʠʢʘ: ʚʽʜʤʦʚʘ ʜʘʪʯʠʢʽʚ ʪʠʩʢʫ/ʪʝʤʧʝʨʘʪʫʨʠ/ʚʽʙʨʘʮʽʾ, ʟʙʦʾ 
ʇʃʂ/ʇʏ, ʧʦʤʠʣʢʠ ʢʦʥʬʽʛʫʨʘʮʽʾ. 

5. ɽʢʩʧʣʫʘʪʘʮʽʡʥʽ ʯʠʥʥʠʢʠ: ʥʝʜʦʩʪʘʪʥʻ ʟʤʘʱʝʥʥʷ, ʟʘʙʨʫʜʥʝʥʝ ʧʦ-
ʚʽʪʨʷ, ʨʦʙʦʪʘ ʚ ʟʦʥʽ ʧʦʤʧʘʞʫ (ʜʠʥʘʤʽʯʥʽ ʢʦʤʧʨʝʩʦʨʠ), ʯʘʩʪʽ ʧʫʩʢʠ/ʟʫʧʠʥʢʠ. 

 
ʊʘʙʣʠʮʷ 8.9 ï ʊʠʧʦʚʽ ʚʽʜʤʦʚʠ ʪʘ ʾʭʥʽ ʦʟʥʘʢʠ/ʥʘʩʣʽʜʢʠ 

ɺʫʟʦʣ ʊʠʧʦʚʘ ʚʽʜʤʦʚʘ ʆʟʥʘʢʘ ʅʘʩʣʽʜʦʢ 

ʇʽʜʰʠʧ-
ʥʠʢ 

ʇʝʨʝʛʨʽʚ, ʚʪʦʤʘ 
ʜʦʨʽʞʦʢ 

ʇʽʜʚʠʱʝʥʘ ʚʽʙʨʘʮʽʷ, ( 
T_{\text{ʧʽʜʰ}} \uparrow ) 

ɿʘʢʣʠʥʶʚʘʥʥʷ, ʘʚʘ-
ʨʽʡʥʘ ʟʫʧʠʥʢʘ 

ʋʱʽʣʴ-
ʥʝʥʥʷ 

ɿʥʦʩ, ʚʠʪʽʢ ɿʥʠʞʝʥʥʷ ʪʠʩʢʫ, ʤʘʩʣʷʥʠʡ 
ʪʫʤʘʥ 

ɺʪʨʘʪʠ ʝʥʝʨʛʽʾ, ʨʠ-
ʟʠʢ ʟʘʙʨʫʜʥʝʥʥʷ 

ʂʣʘʧʘʥʠ ʇʽʜʢʣʠʥʶʚʘʥʥʷ, 
ʧʦʣʦʤʢʘ ʧʨʫʞʠʥ 

ʇʫʣʴʩʘʮʽʾ, ʧʘʜʽʥʥʷ ʧʦʜʘʯʽ ʇʝʨʝʛʨʽʚ ʮʠʣʽʥʜʨʘ, 
ʚʽʜʤʦʚʘ 

ʈʦʪʦʨ ʈʦʟʙʘʣʘʥʩ, ʟʘʜʠʨ 1Ĭ, 2Ĭ ʦʙ/ʚ ʩʧʝʢʪʨʽ ʚʽʙʨʘʮʽʡ ʈʫʡʥʫʚʘʥʥʷ ʣʦʧʘ-
ʪʦʢ/ʛʚʠʥʪʽʚ 

ʇʏ/ʇʃʂ ʇʝʨʝʛʨʽʚ, ʟʙʽʡ ʣʦ-
ʛʽʢʠ 

ɸʚʘʨʽʡʥʽ ʚʽʜʢʣʶʯʝʥʥʷ ɿʫʧʠʥʢʘ ʧʨʦʮʝʩʫ, 
ʧʨʦʩʪʦʾ 

 
ʂʽʣʴʢʽʩʥʘ ʦʮʽʥʢʘ ʥʘʜʽʡʥʦʩʪʽ ʚʫʟʣʽʚ 
ʇʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʘʜʽʾ çʢʨʠʚʦʾ ʚʘʥʥʠè, ʽʥʪʝʥʩʠʚ-

ʥʽʩʪʴ ʚʽʜʤʦʚ ʦʧʠʩʫʶʪʴ ʨʦʟʧʦʜʽʣʦʤ ɺʝʡʙʫʣʣʘ: 
 

Ὑὸ ÅØÐ
ὸ

ʂ

 

ȟ 

Ὤὸ
ɼ

ʂ

ὸ

ʂ
ȟ 

 
ʜʝ  ɼ ð ʧʦʢʘʟʥʠʢ ʬʦʨʤʠ (ʨʘʥʥʽ ʚʽʜʤʦʚʠ  ɼ ρ , ʚʠʧʘʜʢʦʚʽ  ɼ ρ , 

ʟʥʦʰʫʚʘʥʥʷ  ɼ ρ ,  ʂ ð ʤʘʩʰʪʘʙ. 
ɿʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʞʫʨʥʘʣʘʤʠ ʦʮʽʥʶʶʪʴ  ɼȟʂ  (ʤʝʪʦʜ ʣʽʥʝʘʨʠʟʘʮʽʾ) 

ʽ ʧʨʦʛʥʦʟʫʶʪʴ ʨʝʩʫʨʩʠ. 
 
ʆʮʽʥʢʘ ʛʦʪʦʚʥʦʩʪʽ ʢʦʤʧʨʝʩʦʨʥʦʾ ʩʪʘʥʮʽʾ 
ɼʣʷ ʩʪʘʥʮʽʾ ʟ N ʨʦʙʦʯʠʤʠ + 1 ʨʝʟʝʨʚʥʠʤ ʦʜʥʘʢʦʚʠʤʠ ʘʛʨʝʛʘʪʘʤʠ (ʛʘ-

ʨʷʯʝ ʨʝʟʝʨʚʫʚʘʥʥʷ) ʡʤʦʚʽʨʥʽʩʪʴ ʥʘʷʚʥʦʩʪʽ ʭʦʯʘ ʙ ʦʜʥʦʛʦ ʧʨʘʮʝʟʜʘʪʥʦʛʦ: 
 

ὃ̒ ̓́̎ρ ρ ὃ́ ̄ȟ̑ 

 
ʜʝ ὃ́ ̄̑ ð ʛʦʪʦʚʥʽʩʪʴ ʦʜʥʦʛʦ ʘʛʨʝʛʘʪʫ. 

ʇʨʠ  ὃ́ ̄̑πȟωφ   ̨ ὔ ς  ʤʘʻʤʦ  ὃ̒ ̓́̎πȟωωωω ð ʧʨʘʢʪʠʯʥʦ ʙʝʟʧʝ-

ʨʝʨʚʥʘ ʧʦʜʘʯʘ. 
  



 

ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʙʝʟʧʝʢʘ ʪʘ ʥʝʟʘʣʝʞʥʽ ʟʘʭʠʩʪʠ 
ʇʨʠʥʮʠʧʠ: ʟʘʭʠʩʪ ʫ ʛʣʠʙʠʥʫ, ʥʝʟʘʣʝʞʥʽʩʪʴ ʢʦʥʪʫʨʽʚ ʙʝʟʧʝʢʠ, ʟʙʽʡʥʦ-

ʙʝʟʧʝʯʥʽ ʩʪʘʥʠ. 
ʂʨʠʪʠʯʥʽ ʟʘʭʠʩʥʽ ʬʫʥʢʮʽʾ: 

¶ ʚʽʜ ʧʝʨʝʚʠʱʝʥʥʷ ʪʠʩʢʫ (ʤʝʭʘʥʽʯʥʠʡ ʟʘʧʦʙʽʞʥʠʡ ʢʣʘʧʘʥ + ʝʣʝʢʪʨʦʥ-
ʥʠʡ ʟʘʭʠʩʪ ʟʘ ( p )); 

¶ ʚʽʜ ʧʝʨʝʛʨʽʚʫ (ʧʽʜʰʠʧʥʠʢʠ, ʦʙʤʦʪʢʠ, ʥʘʛʥʽʪʘʥʥʷ); 
¶ ʘʥʪʠʧʦʤʧʘʞ (ʜʠʥʘʤʽʯʥʽ ʢʦʤʧʨʝʩʦʨʠ); 
¶ ʚʪʨʘʪʘ ʤʘʩʪʠʣʘ/ʦʭʦʣʦʜʞʝʥʥʷ (ʤʽʥʽʤʘʣʴʥʠʡ ʨʽʚʝʥʴ, ʚʠʪʨʘʪʘ,  ɝὝ ); 
¶ ʝʣʝʢʪʨʦʟʘʭʠʩʪ (ʂɿ, ʟʝʤʣʷʥʽ ʟʘʤʠʢʘʥʥʷ, ʘʩʠʤʝʪʨʽʷ ʬʘʟ). 
ʊʠʧʦʚʘ ʣʦʛʽʢʘ ʘʚʘʨʽʡʥʦʾ ʟʫʧʠʥʢʠ: 
34/0 ́̃́ ὴ̑ ὴÍÁØ᷉ Ὕ ὝÍÁØ᷉ /ÉÌ,Ï×᷉6ÉÂ6ÉÂÍÁØ

᷉%,ͺ&ÁÕÌÔȢ 
 
ʈʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʠʡ ʘʥʘʣʽʟ (HAZOP/LOPA) ð ʩʪʠʩʣʘ ʤʝʪʦʜʠʢʘ 
1. ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʥʝʙʝʟʧʝʢ: ʧʝʨʝʚʠʱʝʥʥʷ ʪʠʩʢʫ, ʨʫʡʥʫʚʘʥʥʷ ʨʝʩʠ-

ʚʝʨʘ, ʧʦʞʝʞʘ ʤʘʩʪʠʣʘ, ʚʠʙʫʭ ʧʠʣʦʧʦʚʽʪʨʷʥʦʾ ʩʫʤʽʰʽ, ʪʦʢʩʠʯʥʽ ʛʘʟʠ. 
2. ʆʮʽʥʢʘ ʯʘʩʪʦʪʠ/ʥʘʩʣʽʜʢʽʚ: ʤʘʪʨʠʮʷ ʨʠʟʠʢʫ. 
3. ʐʘʨʠ ʟʘʭʠʩʪʫ: ʪʝʭʥʽʯʥʽ (ʢʣʘʧʘʥʠ, ʙʣʦʢʫʚʘʥʥʷ), ʦʨʛʘʥʽʟʘʮʽʡʥʽ 

(SOP, ʽʥʩʪʨʫʢʪʘʞ), ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ (ʜʦʟʚʦʣʠ, ʢʦʥʪʨʦʣʴ). 
4. LOPA: ʧʝʨʝʚʽʨʢʘ ʜʦʩʪʘʪʥʦʩʪʽ ʰʘʨʽʚ ʜʣʷ ʟʥʠʞʝʥʥʷ ʨʠʟʠʢʫ ʜʦ 

ʧʨʠʡʥʷʪʥʦʛʦ. 
5. ʇʣʘʥ ʩʢʦʨʦʯʝʥʥʷ ʨʠʟʠʢʫ: ʪʝʭʥʽʯʥʽ ʤʦʜʠʬʽʢʘʮʽʾ + ʥʘʚʯʘʥʥʷ ʧʝʨ-

ʩʦʥʘʣʫ. 
 
ʊʠʩʢ ʽ ʤʽʮʥʽʩʪʴ: ʩʧʨʦʱʝʥʽ ʧʝʨʝʚʽʨʦʯʥʽ ʦʮʽʥʢʠ 
ɼʣʷ ʮʠʣʽʥʜʨʠʯʥʦʾ ʦʙʦʣʦʥʢʠ ʨʝʩʠʚʝʨʘ (ʪʦʥʢʘ ʩʪʽʥʢʘ) ʢʽʣʴʮʝʚʽ ʥʘʧʨʫ-

ʞʝʥʥʷ: 

ʎ
ὴὈ

ςὸ
ȟ 

ʜʝ  ὴ  ð ʚʥʫʪʨʽʰʥʽʡ ʪʠʩʢ,  Ὀ ð ʚʥʫʪʨʽʰʥʽʡ ʜʽʘʤʝʪʨ,  ὸ  ð ʪʦʚʱʠʥʘ 
ʩʪʽʥʢʠ. 

ʂʦʝʬʽʮʽʻʥʪ ʟʘʧʘʩʫ: 

ὲ
ʎ̅ ̏̐

ʎ
ὲ̍ ̨Ȣ̎ 

 
ɺʠʪʨʘʪʘ ʯʝʨʝʟ ʟʘʧʦʙʽʞʥʠʡ ʢʣʘʧʘʥ ʫ ʩʪʠʩʣʠʚʦʤʫ ʨʝʞʠʤʽ (ʟʘʜʫʰʝʥʠʡ 

ʚʠʪʽʢ), ʦʨʽʻʥʪʦʚʥʦ: 
 

ά ὅὃὴ
ɾ

ὙὝ

ς

ɾ ρ
 

 
ʜʝ ὅ ð ʢʦʝʬʽʮʽʻʥʪ ʚʠʪʽʢʘʥʥʷ,  ὃ  ð ʧʣʦʱʘ ʩʽʜʣʘ,  ɾ  ð ʧʦʢʘʟʥʠʢ 

ʘʜʽʘʙʘʪʠ. 



 

ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʧʝʨʝʜʥʴʦʾ ʦʮʽʥʢʠ ʨʦʟʤʽʨʫ ʢʣʘʧʘʥʘ. 
ɺʽʙʨʘʮʽʡʥʠʡ ʪʘ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʤʦʥʽʪʦʨʠʥʛ (CBM) 
ʉʪʘʥ-ʦʨʽʻʥʪʦʚʘʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (CBM) ʚʠʢʦʨʠʩʪʦʚʫʻ ʦʥʣʘʡʥ-ʜʘʪ-

ʯʠʢʠ: 
¶ ʚʽʙʨʘʮʽʾ: RMS, ʩʧʝʢʪʨ (1Ĭ, 2Ĭ, ʧʽʜʰʠʧʥʠʢʦʚʽ ʜʝʬʝʢʪʠ ð ʩʤʫʛʠ 

BPFO/BPFI); 
¶ ʪʝʤʧʝʨʘʪʫʨʠ: ʧʽʜʰʠʧʥʠʢʠ, ʦʙʤʦʪʢʠ, ʤʘʩʣʦ; 
¶ ʪʠʩʢʫ/ʧʦʪʦʢʫ: ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʨʝʞʠʤʽʚ; 
¶ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ: ʟʚôʷʟʦʢ ʽʟ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷʤ; 
¶ ʝʣʝʢʪʨʠʯʥʽ ʩʠʛʥʘʣʠ: ʘʥʘʣʽʟ ʩʪʨʫʤʽʚ (MCSA) ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʜʝ-

ʬʝʢʪʽʚ ʨʦʪʦʨʘ/ʩʪʘʪʦʨʘ. 
ʇʨʦʩʪʘ ʤʝʞʘ ʩʧʨʘʮʶʚʘʥʥʷ ʜʣʷ ʚʽʙʨʘʮʽʾ: 
 

!ÌÁÒÍȡװὺ2-3 ὺ̅̏ȟ̐4ÒÉÐȡװὺ2-3 ὺ́̃́Ȣ̑ 

 
 ʇʦʞʝʞʦ- ʪʘ ʚʠʙʫʭʦʙʝʟʧʝʢʘ 
ʈʠʟʠʢʠ: ʤʘʩʣʷʥʠʡ ʪʫʤʘʥ, ʥʘʛʨʽʪʽ ʧʦʚʝʨʭʥʽ, ʽʩʢʨʦʫʪʚʦʨʝʥʥʷ, ʧʠʣ. 
ʊʝʭʥʽʯʥʽ ʟʘʭʦʜʠ: 
¶ ʚʝʥʪʠʣʷʮʽʷ (ʢʨʘʪʥʽʩʪʴ ʧʦʚʽʪʨʦʦʙʤʽʥʫ), 
¶ ʽʩʢʨʦʙʝʟʧʝʯʥʝ ʚʠʢʦʥʘʥʥʷ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ ʚ ʥʝʙʝʟʧʝʯʥʠʭ 

ʟʦʥʘʭ, 
¶ ʜʝʪʝʢʪʦʨʠ ʜʠʤʫ/ʛʘʟʫ, 
¶ ʦʛʥʝʟʘʪʨʠʤʫʶʯʽ ʢʣʘʧʘʥʠ, 
¶ ʟʘʟʝʤʣʝʥʥʷ/ʝʢʚʽʧʦʪʝʥʮʽʘʣʽʟʘʮʽʷ, 
¶ ʚʠʢʣʶʯʝʥʥʷ ʛʘʨʷʯʠʭ ʧʦʚʝʨʭʦʥʴ (> 200ï250 ÁC) ʫ ʧʦʪʦʢʘʭ ʤʘʩ-

ʣʷʥʦʛʦ ʘʝʨʦʟʦʣʶ. 
 
ʃʶʜʩʴʢʠʡ ʬʘʢʪʦʨ ʽ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʟʘʭʦʜʠ 
¶ SOP: ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʦʧʝʨʘʮʽʡʥʽ ʧʨʦʮʝʜʫʨʠ ʧʫʩʢ/ʟʫʧʠʥʢʘ/ʧʝ-

ʨʝʤʠʢʘʥʥʷ. 
¶ PTW: ʩʠʩʪʝʤʘ çʜʦʟʚʽʣ ʥʘ ʨʦʙʦʪʠè (ʛʘʨʷʯʽ/ʚʠʩʦʪʥʽ/ʚ ʝʣʝʢʪʨʦʫʩ-

ʪʘʥʦʚʢʘʭ). 
¶ ʅʘʚʯʘʥʥʷ ʡ ʘʪʝʩʪʘʮʽʷ: ʧʝʨʝʚʽʨʢʘ ʟʥʘʥʴ ʦʧʝʨʘʪʦʨʽʚ. 
¶ 5S/TPM: ʧʦʨʷʜʦʢ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʘ ʧʨʦʩʪʦʾʚ. 
¶ ʈʦʟʩʣʽʜʫʚʘʥʥʷ ʽʥʮʠʜʝʥʪʽʚ: ʘʥʘʣʽʟ ʧʨʠʯʠʥ (Root Cause Analysis) 

ʽ ʟʘʧʦʙʽʞʥʽ ʜʽʾ. 
 
 
ʇʝʨʽʦʜʠʯʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʪʘ ʢʘʣʽʙʨʫʚʘʥʥʷ 
¶ ʈʝʩʠʚʝʨʠ/ʪʨʫʙʦʧʨʦʚʦʜʠ: ʛʽʜʨʦʚʠʧʨʦʙʫʚʘʥʥʷ, ʥʝʨʫʡʥʽʚʥʠʡ ʢʦʥ-

ʪʨʦʣʴ (ʋɿʂ, ɺʊ, ʇɺʂ), ʪʦʚʱʠʥʦʤʝʪʨʽʷ. 
¶ ɿʘʧʦʙʽʞʥʽ ʢʣʘʧʘʥʠ: ʧʝʨʝʚʽʨʢʘ ʪʠʩʢʫ ʩʧʨʘʮʶʚʘʥʥʷ, ʛʝʨʤʝʪʠʯʥʦ-

ʩʪʽ. 
¶ ɼʘʪʯʠʢʠ/ʚʠʤʽʨʶʚʘʯʽ: ʢʘʣʽʙʨʫʚʘʥʥʷ ʟʘ ʝʪʘʣʦʥʘʤʠ (ʪʠʩʢ, ʪʝʤʧʝ-

ʨʘʪʫʨʘ, ʚʠʪʨʘʪʘ). 



 

¶ ɽʣʝʢʪʨʠʢʘ: ʧʝʨʝʚʽʨʢʘ ʽʟʦʣʷʮʽʾ, ʟʘʭʠʩʪʽʚ (ʢʨʠʚʽ ʩʧʨʘʮʶʚʘʥʥʷ), ʚʠ-
ʧʨʦʙʫʚʘʥʥʷ ʨʝʣʝʡʥʦʛʦ ʟʘʭʠʩʪʫ. 

ɯʥʪʝʨʚʘʣʠ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʥʘʩʪʘʥʦʚʘʤʠ ʚʠʨʦʙʥʠʢʘ + ʜʦʩʚʽʜ  
 
ʄʽʥʽʤʽʟʘʮʽʷ ʥʘʩʣʽʜʢʽʚ ʚʽʜʤʦʚ (design for safety) 
¶ Fail-safe ʧʦʟʠʮʽʾ ʢʣʘʧʘʥʽʚ (ʚʽʜʢʨʠʪʦ/ʟʘʢʨʠʪʦ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ). 
¶ ʈʦʟʥʝʩʝʥʥʷ ʧʘʨʥʠʭ ʜʘʪʯʠʢʽʚ (ʫʥʠʢʘʪʠ ʟʘʛʘʣʴʥʠʭ ʧʨʠʯʠʥ ʚʽʜ-

ʤʦʚʠ). 
¶ ʇʦʜʚʽʡʥʝ ʞʠʚʣʝʥʥʷ ʇʃʂ/ʇʏ/SCADA (UPS + ʨʝʟʝʨʚ). 
¶ ɺʦʛʥʝʩʪʽʡʢʽ ʧʝʨʝʛʦʨʦʜʢʠ, ʟʘʭʠʩʥʽ ʦʛʦʨʦʞʽ. 
¶ ʇʘʩʠʚʥʠʡ ʟʘʭʠʩʪ: ʨʦʟʨʠʚʥʽ ʤʝʤʙʨʘʥʠ, ʰʫʤʦʛʣʫʰʥʠʢʠ, ʣʦʚʫʰʢʠ 

ʤʘʩʣʘ. 
¶ ʆʨʛʘʥʽʟʘʮʽʡʥʽ: ʦʙʤʝʞʝʥʥʷ ʜʦʩʪʫʧʫ, ʤʘʨʢʫʚʘʥʥʷ ʪʨʫʙʦʧʨʦʚʦʜʽʚ, 

ʯʽʪʢʽ ʪʝʛʠ. 
 
ʇʽʜʩʫʤʢʦʚʘ ʯʝʢ-ʣʠʩʪ ʢʘʨʪʘ ʜʣʷ ʝʢʩʧʣʫʘʪʘʮʽʾ 
1. ʇʝʨʝʜʧʫʩʢʦʚʠʡ ʦʛʣʷʜ: ʚʠʪʦʢʠ, ʨʽʚʝʥʴ ʤʘʩʣʘ, ʬʽʣʴʪʨʠ, ʦʭʦʣʦ-

ʜʞʝʥʥʷ, ʝʣʝʢʪʨʦʰʘʬʠ. 
2. ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʪʝʩʪʠ: ʜʘʪʯʠʢʠ ( p, T, v ), ʘʚʘʨʽʡʥʽ ʢʥʦʧʢʠ, ʟʘʧʦʙʽ-

ʞʥʽ ʢʣʘʧʘʥʠ. 
3. ʅʦʤʽʥʘʣʴʥʠʡ ʨʝʞʠʤ: ʢʦʥʪʨʦʣʴ ( p, T, I, v ), ʧʦʨʽʚʥʷʥʥʷ ʟ ʪʨʝʥ-

ʜʘʤʠ. 
4. ʑʦʪʠʞʥʝʚʽ ʧʝʨʝʚʽʨʢʠ: ʚʽʙʨʘʮʽʷ, ʪʝʤʧʝʨʘʪʫʨʠ, ʘʥʘʣʽʟ ʤʘʩʣʘ. 
5. ʑʦʢʚʘʨʪʘʣʴʥʽ: ʢʘʣʽʙʨʫʚʘʥʥʷ ʜʘʪʯʠʢʽʚ, ʧʝʨʝʚʽʨʢʘ ʇʏ/ʇʃʂ ʞʫʨ-

ʥʘʣʽʚ. 
6. ʑʦʨʽʯʥʽ: ʛʽʜʨʦʚʠʧʨʦʙʫʚʘʥʥʷ (ʟʘ ʛʨʘʬʽʢʦʤ), ʅʂ ʢʦʨʧʫʩʽʚ, ʨʝʚʽʟʽʷ 

ʢʣʘʧʘʥʽʚ. 
 
ʄʦʜʝʨʥʽʟʘʮʽʷ ʢʦʤʧʨʝʩʦʨʥʠʭ ʩʪʘʥʮʽʡ 
ʄʦʜʝʨʥʽʟʘʮʽʷ ʢʦʤʧʨʝʩʦʨʥʠʭ ʩʪʘʥʮʽʡ (ʂʉ) ʻ ʥʝʚʽʜôʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʛʦ ʧʦʩʪʘ-
ʯʘʥʥʷ ʩʪʠʩʥʝʥʦʛʦ ʧʦʚʽʪʨʷ ʜʣʷ ʧʨʦʤʠʩʣʦʚʠʭ ʧʨʦʮʝʩʽʚ. 

ɺʦʥʘ ʚʢʣʶʯʘʻ ʷʢ ʦʥʦʚʣʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ, ʪʘʢ ʽ ʮʠʬʨʦʚʽʟʘʮʽʶ ʫʧʨʘʚ-
ʣʽʥʥʷ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʩʠʩʪʝʤ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ 
ʦʧʪʠʤʽʟʘʮʽʶ ʩʭʝʤ ʨʦʙʦʪʠ. 

ʄʝʪʦʶ ʻ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʝʣʝʢʪʨʦʝʥʝʨ-
ʛʽʾ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʧʨʠ ʤʽʥʽʤʘʣʴʥʠʭ ʢʘʧʽʪʘʣʴʥʠʭ ʚʢʣʘʜʝʥʥʷʭ. 

 
ɿʘʛʘʣʴʥʽ ʧʨʠʥʮʠʧʠ ʤʦʜʝʨʥʽʟʘʮʽʾ 
ʆʩʥʦʚʥʠʤʠ ʧʨʠʥʮʠʧʘʤʠ ʻ: 
1. ʂʦʤʧʣʝʢʩʥʽʩʪʴ ð ʤʦʜʝʨʥʽʟʫʶʪʴʩʷ ʥʝ ʦʢʨʝʤʽ ʚʫʟʣʠ, ʘ ʚʩʷ ʩʠʩ-

ʪʝʤʘ ʧʦʩʪʘʯʘʥʥʷ ʩʪʠʩʥʝʥʦʛʦ ʧʦʚʽʪʨʷ. 
2. ɽʥʝʨʛʦʘʫʜʠʪʥʘ ʦʙˇʨʫʥʪʦʚʘʥʽʩʪʴ ð ʧʝʨʝʜʫʻ ʘʥʘʣʽʟ ʝʥʝʨʛʦʩʧʦ-

ʞʠʚʘʥʥʷ ʪʘ ʚʪʨʘʪ. 



 

3. ɽʪʘʧʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ð ʚʽʜ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʜʦ ʧʦʚʥʦʾ ʨʝʢʦʥ-
ʩʪʨʫʢʮʽʾ. 

4. ɯʥʪʝʛʨʘʮʽʷ ʟ ʽʩʥʫʶʯʠʤʠ ʚʠʨʦʙʥʠʯʠʤʠ ʩʠʩʪʝʤʘʤʠ (MES, ERP, 
SCADA). 

5. ʆʢʫʧʥʽʩʪʴ ʽ ʤʽʥʽʤʽʟʘʮʽʷ ʧʨʦʩʪʦʾʚ ð ʨʝʘʣʽʟʘʮʽʷ ʙʝʟ ʟʫʧʠʥʢʠ ʦʩʥʦ-
ʚʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʣʽʥʽʡ. 

 
ʇʦʧʝʨʝʜʥʽʡ ʝʥʝʨʛʝʪʠʯʥʠʡ ʘʫʜʠʪ 
ʇʝʨʝʜ ʤʦʜʝʨʥʽʟʘʮʽʻʶ ʧʨʦʚʦʜʠʪʴʩʷ ʝʥʝʨʛʦʘʫʜʠʪ ʢʦʤʧʨʝʩʦʨʥʦʾ ʩʠʩ-

ʪʝʤʠ, ʷʢʠʡ ʚʢʣʶʯʘʻ: 
¶ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʪʨʘʪ ʧʦʚʽʪʨʷ ( Q ), ʪʠʩʢʫ ( p ), ʪʝʤʧʝʨʘʪʫʨʠ ( T ), 

ʝʣʝʢʪʨʦʩʧʦʞʠʚʘʥʥʷ ( P ); 
¶ ʘʥʘʣʽʟ ʚʠʪʦʢʽʚ ʫ ʧʦʚʽʪʨʦʧʨʦʚʦʜʘʭ (ʜʦ 20 % ʚʽʜ ʧʦʜʘʯʽ); 
¶ ʦʮʽʥʢʫ ʨʝʞʠʤʽʚ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʨʦʙʦʪʘ ʥʘ ʭʦʣʦʩʪʦʤʫ ʭʦʜʽ, ʮʠʢ-

ʣʽʯʥʽʩʪʴ); 
¶ ʧʦʙʫʜʦʚʫ ʧʨʦʬʽʣʶ ʩʧʦʞʠʚʘʥʥʷ ʧʦʚʽʪʨʷ ʧʨʦʪʷʛʦʤ ʜʦʙʠ/ʟʤʽʥʠ; 

¶ ʚʠʟʥʘʯʝʥʥʷ ʧʠʪʦʤʦʾ ʝʥʝʨʛʦʻʤʥʦʩʪʽ ( Ὁ̐ ̉̓
̖̃

̖̃̉
); 

¶ ʨʦʟʨʘʭʫʥʦʢ ʧʦʪʝʥʮʽʡʥʦʾ ʝʢʦʥʦʤʽʾ ʧʽʩʣʷ ʤʦʜʝʨʥʽʟʘʮʽʾ. 
 
ʅʘʧʨʷʤʢʠ ʤʦʜʝʨʥʽʟʘʮʽʾ 
1. ʄʝʭʘʥʽʯʥʘ ʨʝʢʦʥʩʪʨʫʢʮʽʷ ð ʟʘʤʽʥʘ ʢʦʤʧʨʝʩʦʨʽʚ ʩʪʘʨʠʭ ʪʠʧʽʚ 

(ʧʦʨʰʥʝʚʠʭ) ʥʘ ʛʚʠʥʪʦʚʽ ʘʙʦ ʚʽʜʮʝʥʪʨʦʚʽ. 
2. ɽʣʝʢʪʨʦʤʝʭʘʥʽʯʥʘ ʤʦʜʝʨʥʽʟʘʮʽʷ ð ʫʩʪʘʥʦʚʢʘ ʯʘʩʪʦʪʥʦ-ʨʝʛʫ-

ʣʴʦʚʘʥʠʭ ʧʨʠʚʦʜʽʚ (VSD). 
3. ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʪʘ ʜʠʩʧʝʪʯʝʨʠʟʘʮʽʷ ð ʇʃʂ, HMI, SCADA. 
4. ʆʧʪʠʤʽʟʘʮʽʷ ʤʘʛʽʩʪʨʘʣʝʡ ð ʟʤʝʥʰʝʥʥʷ ʚʪʨʘʪ ʪʠʩʢʫ, ʨʦʟʜʽʣʝʥʥʷ 

ʢʦʥʪʫʨʽʚ. 
5. ʉʠʩʪʝʤʠ ʨʝʢʫʧʝʨʘʮʽʾ ʪʝʧʣʘ ð ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʧʣʘ ʚʽʜ ʩʪʠʩʥʝ-

ʥʦʛʦ ʧʦʚʽʪʨʷ. 
6. ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ð MasterïSlave, Energy 

Manager, AI-ʘʥʘʣʽʪʠʢʘ. 
 
ʊʘʙʣʠʮʷ 8.10 ï ʆʩʥʦʚʥʽ ʥʘʧʨʷʤʠ ʤʦʜʝʨʥʽʟʘʮʽʾ 

ʅʘʧʨʷʤ ʆʯʽʢʫʚʘʥʠʡ ʝʬʝʢʪ ɽʢʦʥʦʤʽʷ ʝʥʝʨʛʽʾ, % 

ʏʘʩʪʦʪʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ɸʜʘʧʪʘʮʽʷ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ 20ï35 

ʈʝʢʫʧʝʨʘʮʽʷ ʪʝʧʣʘ ɺʠʢʦʨʠʩʪʘʥʥʷ 70ï80 % ʚʪʨʘʪ 10ï15 

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʢʝʨʫʚʘʥʥʷ ɿʤʝʥʰʝʥʥʷ ʯʘʩʫ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ 10ï20 

ʅʦʚʽ ʢʦʤʧʨʝʩʦʨʠ ɺʠʱʠʡ ʂʂɼ 15ï25 

ʆʧʪʠʤʽʟʘʮʽʷ ʧʦʚʽʪʨʦʧʨʦʚʦʜʽʚ ʄʝʥʰʝ ʚʪʨʘʪ ʪʠʩʢʫ 5ï10 

 
ɺʧʨʦʚʘʜʞʝʥʥʷ ʯʘʩʪʦʪʥʦ-ʨʝʛʫʣʴʦʚʘʥʠʭ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ (VSD 

Retrofit) 
ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʡ ʚʘʨʽʘʥʪ ʤʦʜʝʨʥʽʟʘʮʽʾ ð ʫʩʪʘʥʦʚʢʘ ʯʘʩʪʦʪʥʦʛʦ 

ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʜʣʷ ʽʩʥʫʶʯʦʛʦ ʢʦʤʧʨʝʩʦʨʘ. 



 

ʎʝ ʜʦʟʚʦʣʷʻ ʧʣʘʚʥʦ ʨʝʛʫʣʶʚʘʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʘ ʧʨʠʥʮʠʧʦʤ: 
 

ὗ ὗ̎ ̏̍

ὲ

ὲ̎ ̏̍
ȟ 

ὖ ὖ̎̏̍
ὲ

ὲ̎ ̏̍
Ȣ 

 
ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ʟʥʠʞʝʥʥʽ ʰʚʠʜʢʦʩʪʽ ʥʘ 20 % ʧʦʪʫʞʥʽʩʪʴ ʟʤʝʥʰʫ-

ʻʪʴʩʷ ʥʘ 49 %. 
ɼʦʜʘʪʢʦʚʦ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʤôʷʢʠʡ ʧʫʩʢ, ʟʥʠʞʝʥʥʷ ʧʫʩʢʦʚʠʭ ʩʪʨʫʤʽʚ ʽ 

ʧʨʦʜʦʚʞʝʥʥʷ ʨʝʩʫʨʩʫ ʜʚʠʛʫʥʘ. 
 
ʉʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʪʠʧʫ MasterïSlave 
ɼʣʷ ʩʪʘʥʮʽʡ ʟ ʢʽʣʴʢʦʤʘ ʢʦʤʧʨʝʩʦʨʘʤʠ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠʥʮʠʧ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʢʝʨʫʚʘʥʥʷ: 
¶ ʦʜʠʥ ʢʦʥʪʨʦʣʝʨ (çMasterè) ʢʦʦʨʜʠʥʫʻ ʨʦʙʦʪʫ ʢʽʣʴʢʦʭ ʧʽʜʣʝʛʣʠʭ 

(çSlaveè); 
¶ ʚʠʙʠʨʘʻ ʦʧʪʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʧʨʘʮʶʶʯʠʭ ʤʘʰʠʥ ʟʘʣʝʞʥʦ ʚʽʜ 

ʪʠʩʢʫ; 
¶ ʟʘʙʝʟʧʝʯʫʻ ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʥʘʧʨʘʮʶʚʘʥʥʷ. 
 
ɺʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʜʽʘʛʥʦʩʪʠʢʠ 
ʉʫʯʘʩʥʽ ʨʽʰʝʥʥʷ (ʥʘʧʨʠʢʣʘʜ, EcoStruxure, Compressed Air Manager, 

Siemens Energy Analyzer) ʜʦʟʚʦʣʷʶʪʴ: 
¶ ʢʦʥʪʨʦʣʶʚʘʪʠ ʪʠʩʢ, ʪʝʤʧʝʨʘʪʫʨʫ, ʚʽʙʨʘʮʽʶ, ʩʪʨʫʤʠ, cosű ʫ ʨʝʘ-

ʣʴʥʦʤʫ ʯʘʩʽ; 
¶ ʬʦʨʤʫʚʘʪʠ ʪʨʝʥʜʠ, ʟʚʽʪʠ, ʝʥʝʨʛʝʪʠʯʥʽ ʢʘʨʪʠ; 
¶ ʚʽʜʩʪʝʞʫʚʘʪʠ ʚʠʪʦʢʠ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʢʨʝʤʠʭ ʢʦʤʧʨʝʩʦʨʽʚ; 
¶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʥʘʣʽʪʠʢʫ ʥʘ ʙʘʟʽ AI ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʝ-

ʩʧʨʘʚʥʦʩʪʝʡ; 
¶ ʚʽʜʜʘʣʝʥʠʡ ʜʦʩʪʫʧ ʯʝʨʝʟ Web-ʽʥʪʝʨʬʝʡʩ ʘʙʦ SCADA. 
 
ɺʧʨʦʚʘʜʞʝʥʥʷ ʨʝʢʫʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ 
ʈʝʢʫʧʝʨʘʮʽʷ ʪʝʧʣʘ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʝʥʝʨʛʽʶ ʥʘʛʨʽʪʦʛʦ ʤʘ-

ʩʣʘ ʘʙʦ ʧʦʚʽʪʨʷ ʜʣʷ: 
¶ ʦʧʘʣʝʥʥʷ ʧʨʠʤʽʱʝʥʴ, 
¶ ʥʘʛʨʽʚʫ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʚʦʜʠ, 
¶ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʽʜʽʛʨʽʚʫ ʧʦʚʽʪʨʷ ʛʦʨʽʥʥʷ ʚ ʢʦʪʣʘʭ. 
 
ʄʦʜʝʨʥʽʟʘʮʽʷ ʧʦʚʽʪʨʦʧʨʦʚʦʜʽʚ ʽ ʧʥʝʚʤʦʤʝʨʝʞ 
¶ ʟʙʽʣʴʰʝʥʥʷ ʜʽʘʤʝʪʨʘ ʪʨʫʙʦʧʨʦʚʦʜʽʚ Ÿ ʟʥʠʞʝʥʥʷ ʚʪʨʘʪ ʟʘ ɼʘ-

ʨʩï̔ɺʝʡʩʙʘʭʦʤ; 
¶ ʣʽʢʚʽʜʘʮʽʷ çʛʣʫʭʠʭè ʚʽʜʛʘʣʫʞʝʥʴ Ÿ ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʪʠʩʢʫ; 
¶ ʽʟʦʣʷʮʽʷ ʤʘʛʽʩʪʨʘʣʝʡ Ÿ ʟʤʝʥʰʝʥʥʷ ʢʦʥʜʝʥʩʘʪʦʫʪʚʦʨʝʥʥʷ; 
¶ ʫʩʪʘʥʦʚʢʘ ʘʚʪʦʤʘʪʠʯʥʠʭ ʦʩʫʰʫʚʘʯʽʚ ʽ ʚʦʣʦʛʦʤʽʨʽʚ; 



 

¶ ʢʦʥʪʨʦʣʴ ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʟ ʫʣʴʪʨʘʟʚʫʢʦʚʠʤʠ ʜʝʪʝʢʪʦʨʘʤʠ. 
ɿʤʝʥʰʝʥʥʷ ʚʪʨʘʪ ʪʠʩʢʫ ʥʘ 0,1 ʄʇʘ Ÿ ʝʢʦʥʦʤʽʷ å 10 % ʝʥʝʨʛʽʾ. 
 
ʇʝʨʝʭʽʜ ʜʦ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʢʦʤʧʨʝʩʦʨʥʦʾ ʩʪʘʥʮʽʾ (Smart Air System) 
Smart Air System ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʦʻʜʥʘʥʥʽ: 
¶ ʜʘʪʯʠʢʽʚ ʪʠʩʢʫ/ʪʝʤʧʝʨʘʪʫʨʠ/ʧʦʪʦʢʫ (IIoT); 
¶ ʢʦʥʪʨʦʣʝʨʘ ʟ ʦʧʪʠʤʽʟʘʪʦʨʦʤ ʥʘʚʘʥʪʘʞʝʥʥʷ; 
¶ SCADA ʟ ʤʦʜʫʣʝʤ ʝʥʝʨʛʦʫʧʨʘʚʣʽʥʥʷ; 
¶ ʘʥʘʣʽʪʠʢʠ ʥʘ ʙʘʟʽ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ. 
ʇʝʨʝʚʘʛʠ: 
¶ ʘʚʪʦʤʘʪʠʯʥʘ ʘʜʘʧʪʘʮʽʷ ʜʦ ʛʨʘʬʽʢʘ ʩʧʦʞʠʚʘʥʥʷ; 
¶ ʟʤʝʥʰʝʥʥʷ ʧʽʢʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʝʥʝʨʛʦʤʝʨʝʞʫ; 
¶ ʘʥʘʣʽʪʠʢʘ çʝʬʝʢʪʠʚʥʽʩʪʴ ʢʦʞʥʦʛʦ ʢʫʙʦʤʝʪʨʘè; 
¶ ʧʨʝʜʠʢʪʠʚʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (Predictive Maintenance). 
 
 
ɽʪʘʧʠ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʫ ʤʦʜʝʨʥʽʟʘʮʽʾ 
1. ʆʙʩʪʝʞʝʥʥʷ ï ʘʫʜʠʪ, ʟʙʽʨ ʜʘʥʠʭ, ʽʥʚʝʥʪʘʨʠʟʘʮʽʷ. 
2. ʊʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ï ʨʦʟʨʘʭʫʥʦʢ ʧʦʪʝʥʮʽʘʣʫ 

ʝʢʦʥʦʤʽʾ. 
3. ʇʨʦʻʢʪʫʚʘʥʥʷ ï ʚʠʙʽʨ ʦʙʣʘʜʥʘʥʥʷ, ʧʦʙʫʜʦʚʘ ʩʭʝʤ. 
4. ʄʦʥʪʘʞ ʽ ʧʫʩʢʦʥʘʣʘʛʦʜʞʝʥʥʷ ï ʤʽʥʽʤʽʟʘʮʽʷ ʧʨʦʩʪʦʾʚ. 
5. ɺʚʝʜʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ï ʽʥʪʝʛʨʘʮʽʷ ʟ ʩʠʩʪʝʤʦʶ ʫʧʨʘʚʣʽʥʥʷ. 
6. ʅʘʚʯʘʥʥʷ ʧʝʨʩʦʥʘʣʫ ï ʥʦʚʽ ʘʣʛʦʨʠʪʤʠ ʨʦʙʦʪʠ ʪʘ ʪʝʭʦʙʩʣʫʛʦʚʫ-

ʚʘʥʥʷ. 
7. ʄʦʥʽʪʦʨʠʥʛ ʝʬʝʢʪʠʚʥʦʩʪʽ ï ʧʦʨʽʚʥʷʥʥʷ çʜʦ/ʧʽʩʣʷè. 
 
ʎʠʬʨʦʚʠʡ ʤʦʥʽʪʦʨʠʥʛ ʧʽʩʣʷ ʤʦʜʝʨʥʽʟʘʮʽʾ 
ʇʽʩʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʦʾ ʩʠʩʪʝʤʠ ʜʘʥʽ ʧʨʦ ʪʠʩʢ, ʧʦʪʽʢ, ʚʽʙʨʘʮʽʶ, ʪʝ-

ʤʧʝʨʘʪʫʨʫ ʧʝʨʝʜʘʶʪʴʩʷ ʫ SCADA ʘʙʦ ʭʤʘʨʥʠʡ Energy Cloud. 
ʉʪʚʦʨʶʻʪʴʩʷ ʮʠʬʨʦʚʠʡ ʜʚʽʡʥʠʢ ʢʦʤʧʨʝʩʦʨʥʦʾ ʩʪʘʥʮʽʾ, ʱʦ ʜʦʟʚʦʣʷʻ: 
¶ ʧʨʦʛʥʦʟʫʚʘʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ; 
¶ ʚʠʟʥʘʯʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʨʝʞʠʤʠ; 
¶ ʧʦʧʝʨʝʜʞʘʪʠ ʚʽʜʤʦʚʠ; 
¶ ʙʫʜʫʚʘʪʠ ʝʥʝʨʛʝʪʠʯʥʽ ʙʘʣʘʥʩʠ. 
 
ʇʝʨʩʧʝʢʪʠʚʥʽ ʥʘʧʨʷʤʠ ʨʦʟʚʠʪʢʫ 
1. ɯʥʪʝʛʨʘʮʽʷ ʟ ʚʽʜʥʦʚʣʶʚʘʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʝʥʝʨʛʽʾ (ɺɼɽ) ð ʢʝʨʫ-

ʚʘʥʥʷ ʢʦʤʧʨʝʩʦʨʘʤʠ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʦʬʽʣʶ ʛʝʥʝʨʘʮʽʾ. 
2. ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʢʫʤʫʣʷʪʦʨʽʚ ʝʥʝʨʛʽʾ ʜʣʷ ʟʥʠʞʝʥʥʷ ʧʽʢʦʚʠʭ ʥʘʚʘ-

ʥʪʘʞʝʥʴ. 
3. AI-ʢʦʥʪʨʦʣʴ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ð ʧʨʦʛʥʦʟ ʦʧʪʠʤʘʣʴʥʦʾ ʢʦʤʙʽ-

ʥʘʮʽʾ ʘʛʨʝʛʘʪʽʚ. 
4. ʎʠʬʨʦʚʽ ʩʝʨʚʽʩʠ ʚʠʨʦʙʥʠʢʽʚ ï ʚʽʜʜʘʣʝʥʠʡ ʪʝʭʥʽʯʥʠʡ ʤʦʥʽʪʦ-

ʨʠʥʛ. 



 

5. ɺʧʨʦʚʘʜʞʝʥʥʷ ʩʪʘʥʜʘʨʪʽʚ ISO 11011, ISO 50001 ʜʣʷ ʝʥʝʨʛʦʤʝ-
ʥʝʜʞʤʝʥʪʫ. 

 
ɺʠʩʥʦʚʢʠ. 
1. ʂʦʤʧʨʝʩʦʨʥʽ ʩʠʩʪʝʤʠ ʻ ʢʣʶʯʦʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʧʨʦʤʠʩʣʦʚʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʩʪʠʩʥʝʥʠʤ ʧʦʚʽʪ-
ʨʷʤ, ʛʘʟʦʤ ʘʙʦ ʩʫʤʽʰʘʤʠ. 

2. ʆʩʥʦʚʥʠʤʠ ʪʠʧʘʤʠ ʢʦʤʧʨʝʩʦʨʽʚ ʻ ʧʦʨʰʥʝʚʽ, ʛʚʠʥʪʦʚʽ ʪʘ ʚʽʜʮʝʥ-
ʪʨʦʚʽ. ɰʭ ʚʠʙʽʨ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʪʠʩʢʦʤ, ʝʢʦʥʦʤʽʯʥʽʩʪʶ ʪʘ ʭʘ-
ʨʘʢʪʝʨʦʤ ʩʧʦʞʠʚʘʯʘ. 

3. ɽʣʝʢʪʨʦʤʝʭʘʥʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʧʨʝʩʦʨʽʚ ʚʢʣʶʯʘʻ ʚʠʙʽʨ 
ʜʚʠʛʫʥʘ, ʩʠʩʪʝʤʠ ʧʫʩʢʫ, ʯʘʩʪʦʪʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʡ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʢʝ-
ʨʫʚʘʥʥʷ. 

4. ɼʠʥʘʤʽʯʥʽ ʨʝʞʠʤʠ ʨʦʙʦʪʠ (ʧʫʩʢ, ʨʦʟʛʽʥ, ʨʝʛʫʣʶʚʘʥʥʷ, ʟʫʧʠʥʢʘ) 
ʚʠʟʥʘʯʘʶʪʴ ʤʝʭʘʥʽʯʥʽ ʪʘ ʝʣʝʢʪʨʠʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʚʧʣʠʚʘʶʪʴ ʥʘ ʜʦʚʛʦʚʽ-
ʯʥʽʩʪʴ ʽ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ. 

5. ʆʩʥʦʚʥʽ ʰʣʷʭʠ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ð ʯʘʩʪʦʪʥʝ ʨʝʛʫʣʶʚʘʥʥʷ, 
ʫʩʫʥʝʥʥʷ ʚʠʪʦʢʽʚ, ʦʧʪʠʤʽʟʘʮʽʷ ʤʝʨʝʞʽ, ʨʝʢʫʧʝʨʘʮʽʷ ʪʝʧʣʘ, ʘʚʪʦʤʘʪʠʟʘʮʽʷ 
ʨʝʞʠʤʽʚ. 

6. ʅʘʜʽʡʥʽʩʪʴ ʽ ʙʝʟʧʝʢʘ ʢʦʤʧʨʝʩʦʨʥʠʭ ʫʩʪʘʥʦʚʦʢ ʜʦʩʷʛʘʶʪʴʩʷ ʨʝ-
ʟʝʨʚʫʚʘʥʥʷʤ, ʥʝʟʘʣʝʞʥʠʤʠ ʟʘʭʠʩʪʘʤʠ, ʩʪʘʥ-ʦʨʽʻʥʪʦʚʘʥʠʤ ʤʦʥʽʪʦʨʠʥʛʦʤ, 
ʜʦʪʨʠʤʘʥʥʷʤ ʪʝʭʥʽʯʥʦʾ ʜʠʩʮʠʧʣʽʥʠ. 

7. ʄʦʜʝʨʥʽʟʘʮʽʷ ʢʦʤʧʨʝʩʦʨʥʠʭ ʩʪʘʥʮʽʡ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʝʥʝʨʛʦʘʫ-
ʜʠʪʽ, ʚʧʨʦʚʘʜʞʝʥʥʽ VSD-ʧʨʠʚʦʜʽʚ, ʩʠʩʪʝʤ MasterïSlave, ʮʠʬʨʦʚʠʭ ʪʝʭʥʦ-
ʣʦʛʽʡ ʽ ʩʪʘʥʜʘʨʪʽʚ ISO 50001. 

8. ʂʦʤʧʣʝʢʩʥʘ ʤʦʜʝʨʥʽʟʘʮʽʷ ʜʘʻ ʟʤʦʛʫ ʟʤʝʥʰʠʪʠ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝ-
ʢʪʨʦʝʥʝʨʛʽʾ ʥʘ 30ï45 %, ʩʢʦʨʦʪʠʪʠ ʧʨʦʩʪʦʾ ʪʘ ʧʽʜʚʠʱʠʪʠ ʨʝʩʫʨʩ ʦʙʣʘʜ-
ʥʘʥʥʷ. 

9. ʉʫʯʘʩʥʘ ʢʦʤʧʨʝʩʦʨʥʘ ʩʪʘʥʮʽʷ ð ʮʝ ʽʥʪʝʣʝʢʪʫʘʣʴʥʘ ʝʥʝʨʛʦʦʧ-
ʪʠʤʽʟʦʚʘʥʘ ʩʠʩʪʝʤʘ, ʟʜʘʪʥʘ ʘʚʪʦʤʘʪʠʯʥʦ ʧʽʜʪʨʠʤʫʚʘʪʠ ʧʦʪʨʽʙʥʽ ʧʘʨʘʤʝ-
ʪʨʠ ʪʠʩʢʫ, ʪʝʤʧʝʨʘʪʫʨʠ ʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

 
ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ ʜʦ ʪʝʤʠ 8. 
1. ʗʢʝ ʪʝʭʥʽʯʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʢʦʤʧʨʝʩʦʨʥʠʭ ʩʠʩʪʝʤ ʫ ʧʨʦʤʠʩʣʦʚʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ? 
2. ʗʢʽ ʦʩʥʦʚʥʽ ʪʠʧʠ ʢʦʤʧʨʝʩʦʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʛʽʨʥʠʯʦ-ʤʝʪʘ-

ʣʫʨʛʽʡʥʦʤʫ ʢʦʤʧʣʝʢʩʽ? 
3. ʋ ʯʦʤʫ ʧʦʣʷʛʘʶʪʴ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʧʦʨʰʥʝʚʠʤʠ, ʚʽʜʮʝʥʪʨʦʚʠʤʠ 

ʪʘ ʛʚʠʥʪʦʚʠʤʠ ʢʦʤʧʨʝʩʦʨʘʤʠ? 
4. ʗʢʽ ʬʘʢʪʦʨʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʙʽʨ ʝʣʝʢʪʨʦʧʨʠʚʦʜʘ ʢʦʤʧʨʝʩʦʨʘ? 
5. ʗʢʽ ʨʝʞʠʤʠ ʨʦʙʦʪʠ ʢʦʤʧʨʝʩʦʨʘ ʥʘʣʝʞʘʪʴ ʜʦ ʜʠʥʘʤʽʯʥʠʭ? 
6. ʗʢ ʦʧʠʩʫʻʪʴʩʷ ʤʦʤʝʥʪ ʥʘʚʘʥʪʘʞʝʥʥʷ ʢʦʤʧʨʝʩʦʨʘ ʪʘ ʚʽʜ ʯʦʛʦ ʚʽʥ 

ʟʘʣʝʞʠʪʴ? 
7. ʗʢʠʤ ʯʠʥʦʤ ʯʘʩʪʦʪʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʚʧʣʠʚʘʻ ʥʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚ-

ʥʽʩʪʴ ʢʦʤʧʨʝʩʦʨʘ? 



 

8. ʗʢʽ ʦʩʥʦʚʥʽ ʜʞʝʨʝʣʘ ʚʪʨʘʪ ʝʥʝʨʛʽʾ ʚ ʢʦʤʧʨʝʩʦʨʥʠʭ ʫʩʪʘʥʦʚʢʘʭ? 
9. ʑʦ ʪʘʢʝ ʨʝʢʫʧʝʨʘʮʽʷ ʪʝʧʣʘ ʡ ʷʢ ʚʦʥʘ ʨʝʘʣʽʟʫʻʪʴʩʷ ʚ ʢʦʤʧʨʝʩʦ-

ʨʥʠʭ ʩʠʩʪʝʤʘʭ? 
10. ʗʢʽ ʦʩʥʦʚʥʽ ʚʠʜʠ ʚʽʜʤʦʚ ʢʦʤʧʨʝʩʦʨʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʾʭʥʽ ʧʨʠ-

ʯʠʥʠ? 
11. ʗʢʽ ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ ʡ ʢʦʥʪʨʦʣʶ ʧʘʨʘʤʝʪʨʽʚ ʧʝʨʝʜʙʘʯʝʥʽ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ? 
12. ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʧʨʠʥʮʠʧ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ MasterïSlave? 
13. ʗʢʽ ʧʦʢʘʟʥʠʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʝʥʝʨʛʦʝʬʝʢ-

ʪʠʚʥʦʩʪʽ ʢʦʤʧʨʝʩʦʨʥʠʭ ʩʪʘʥʮʽʡ? 
14. ʗʢʽ ʝʪʘʧʠ ʧʝʨʝʜʙʘʯʘʻ ʧʨʦʮʝʩ ʤʦʜʝʨʥʽʟʘʮʽʾ ʢʦʤʧʨʝʩʦʨʥʦʾ ʩʪʘʥ-

ʮʽʾ? 
15. ʗʢʽ ʩʪʘʥʜʘʨʪʠ ʪʘ ʧʽʜʭʦʜʠ ʨʝʢʦʤʝʥʜʫʶʪʴʩʷ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʝʥʝ-

ʨʛʦʩʧʦʞʠʚʘʥʥʷʤ ʢʦʤʧʨʝʩʦʨʥʠʭ ʩʠʩʪʝʤ? 
 
 
ɺʠʢʦʨʠʩʪʘʥʘ ʣʽʪʝʨʘʪʫʨʘ. 
1. ʂʦʨʝʥʴʢʦʚʘ ʊ. ɺ., ʉʝʨʜʶʢ ʆ. ʆ., ʂʦʚʘʣʴʯʫʢ ɺ. ɻ., ʉʝʨʛʽʻʥʢʦ ʉ.ɸ. 

ɽʥʝʨʛʦʟʙʝʨʽʛʘʶʯʽ ʨʝʞʠʤʠ ʨʦʙʦʪʠ ʥʘʩʦʩʥʠʭ ʽ ʚʝʥʪʠʣʷʪʦʨʥʠʭ ʫʩʪʘʥʦʚʦʢ ʟ 
ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤ ʝʣʝʢʪʨʦʧʨʠʚʦʜʦʤ : ʥʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ, 2-ʛʝ ʚʠʜʘʥʥʷ, 
ʧʝʨʝʨʦʙʣʝʥʝ ʽ ʜʦʧʦʚʥʝʥʝ. ʂʨʝʤʝʥʯʫʢ : ʂʨʝʤʝʥʯʫʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽ-
ʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʄʠʭʘʡʣʘ ʆʩʪʨʦʛʨʘʜʩʴʢʦʛʦ, 2023. 194 ʩ. 

2. ʂʦʨʝʥʴʢʦʚʘ ʊ. ɺ., ʉʝʨʜʶʢ ʆ. ʆ., ʂʦʚʘʣʴʯʫʢ ɺ. ɻ. ʈʝʞʠʤʠ ʨʦʙʦʪʠ 
ʥʘʩʦʩʥʠʭ ʪʘ ʚʝʥʪʠʣʷʪʦʨʥʠʭ ʫʩʪʘʥʦʚʦʢ ʽʟ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤ ʝʣʝʢʪʨʦʧʨʠʚʦ-
ʜʦʤ : ʥʘʚʯ. ʧʦʩʽʙʥʠʢ. ʂʨʝʤʝʥʯʫʢ : ʇʇ ʑʝʨʙʘʪʠʭ ʆ. ɺ., 2013. 200 ʩ. 

3. ʂʦʤʧʨʝʩʦʨʥʽ ʩʪʘʥʮʽʾ : ʧʽʜʨʫʯʥʠʢ / ɻ. ɸ. ɹʦʥʜʘʨʝʥʢʦ, ɻ. ɺ. ʂʠʨʠʢ.  
ʉʫʤʠ : ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 2016. 385 ʩ. 



 

ʊɽʄɸ 9. ɯʅɾʀʅɯʈʀʅɻ ʂʆʅɺɽɭʈʅʀʍ ʉʀʉʊɽʄ.  
ʂʣʘʩʠʬʽʢʘʮʽʷ ʢʦʥʚʝʻʨʽʚ, ʨʦʣʴ ʫ ɻʄʂ. ʉʪʨʽʯʢʦʚʽ ʢʦʥʚʝʻʨʠ: ʢʦʥʩʪʨʫʢʮʽʷ, 

ʚʫʟʣʠ, ʧʨʠʚʦʜʠ. ʈʦʟʨʘʭʫʥʦʢ ʧʦʪʫʞʥʦʩʪʽ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʜʣʷ ʢʦʥʚʝʻʨʘ. ʉʠ-
ʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʢʦʥʪʨʦʣʶ. ʇʨʦʙʣʝʤʠ ʟʥʦʩʫ, ʝʥʝʨʛʦʚʠʪʨʘʪ ʽ ʰʣʷʭʠ 
ʾʭ ʟʤʝʥʰʝʥʥʷ. ʄʦʜʝʨʥʽʟʘʮʽʷ ʢʦʥʚʝʻʨʥʠʭ ʩʠʩʪʝʤ. 

 
ɿʥʘʯʝʥʥʷ ʢʦʥʚʝʻʨʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʚ ʛʽʨʥʠʯʦ-ʤʝʪʘʣʫʨʛʽʡʥʦʤʫ ʢʦʤʧʣʝ-

ʢʩʽ (ɻʄʂ) 
ʂʦʥʚʝʻʨʥʽ ʩʠʩʪʝʤʠ ʻ ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʛʽʨʥʠʯʦ-ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʢʦʤʧʣʝʢʩʫ (ɻʄʂ), ʦʩʢʽʣʴʢʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʝʟʧʝʨʝ-
ʨʚʥʝ, ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʝ ʪʘ ʝʢʦʥʦʤʽʯʥʦ ʝʬʝʢʪʠʚʥʝ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʩʠ-
ʨʦʚʠʥʠ, ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʽ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʥʘ ʚʩʽʭ ʩʪʘʜʽʷʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 
ʧʨʦʮʝʩʽʚ.  

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʚʠʨʦʙʥʠʮʪʚʘ, ʢʦʣʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʨʘʛʥʫʪʴ ʤʽʥʽʤʽ-
ʟʫʚʘʪʠ ʦʧʝʨʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ʪʘ ʧʽʜʚʠʱʠʪʠ ʥʘʜʽʡʥʽʩʪʴ ʣʦʛʽʩʪʠʯʥʠʭ ʧʦʪʦʢʽʚ, 
ʢʦʥʚʝʻʨʥʽ ʩʠʩʪʝʤʠ ʩʪʘʶʪʴ ʙʘʟʦʚʠʤ ʪʨʘʥʩʧʦʨʪʥʠʤ ʟʘʩʦʙʦʤ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ 
ʤʘʰʠʥ ʧʝʨʝʨʚʥʦʾ ʜʽʾ (ʢʘʨôʻʨʥʽ ʩʘʤʦʩʢʠʜʠ, ʪʨʘʢʪʦʨʥʽ ʧʦʾʟʜʠ, ʢʽʚʰʦʚʽ ʪʨʘʥʩ-
ʧʦʨʪʝʨʠ), ʢʦʥʚʝʻʨʠ ʬʫʥʢʮʽʦʥʫʶʪʴ ʫ ʨʝʞʠʤʽ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ 
ʤʘʪʝʨʽʘʣʫ. ʎʝ ʜʦʟʚʦʣʷʻ ʣʽʢʚʽʜʫʚʘʪʠ ʧʨʦʤʽʞʥʽ ʥʘʢʦʧʠʯʝʥʥʷ ʚʘʥʪʘʞʫ, ʫʩʫʚʘʻ 
ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʮʠʢʣʽʯʥʠʭ ʟʫʧʠʥʢʘʭ ʜʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʘʙʦ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʽ 
ʟʘʙʝʟʧʝʯʫʻ ʨʽʚʥʦʤʽʨʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ 
ʩʪʦʾʪʴ ʚʠʱʝ ʪʘ ʥʠʞʯʝ ʟʘ ʧʦʪʦʢʦʤ. 

ʆʜʥʽʻʶ ʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʧʝʨʝʚʘʛ ʢʦʥʚʝʻʨʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʻ ʡʦʛʦ 
ʟʜʘʪʥʽʩʪʴ ʧʨʘʮʶʚʘʪʠ ʙʝʟ ʟʫʧʠʥʦʢ ʫʧʨʦʜʦʚʞ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ 
ʪʝʭʥʽʢʦʶ ʮʠʢʣʽʯʥʦʾ ʜʽʾ, ʜʝ ʢʦʞʥʘ ʦʧʝʨʘʮʽʷ ʚʢʣʶʯʘʻ ʟʘʚʘʥʪʘʞʝʥʥʷ, ʧʝʨʝʤʽ-
ʱʝʥʥʷ, ʟʫʧʠʥʢʫ ʪʘ ʚʠʚʘʥʪʘʞʝʥʥʷ, ʢʦʥʚʝʻʨʠ ʨʝʘʣʽʟʫʶʪʴ ʨʝʞʠʤ ʙʝʟʧʝʨʝʨʚ-
ʥʦʛʦ ʧʦʪʦʢʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʘʪʠ ʚʠʩʦʢʦʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʨʠʪʤʽʯʥʦʩʪʽ ʚʠ-
ʨʦʙʥʠʮʪʚʘ. ʇʽʜʧʨʠʻʤʩʪʚʘ ɻʄʂ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʥʚʝʻʨʥʽ ʣʽʥʽʾ ʜʦʚʞʠʥʦʶ 
ʜʦ ʢʽʣʴʢʦʭ ʢʽʣʦʤʝʪʨʽʚ, ʷʢʽ ʽʥʪʝʛʨʫʶʪʴʩʷ ʚ ʩʢʣʘʜʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʩʭʝʤʠ ʟ ʜʝʩʷ-
ʪʢʘʤʠ ʪʦʯʦʢ ʟʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʨʦʟʚʘʥʪʘʞʝʥʥʷ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʪʨʘʥʩʧʦʨʪʫ-
ʚʘʥʥʷ ʨʫʜʠ, ʢʦʥʮʝʥʪʨʘʪʫ, ʘʛʣʦʤʝʨʘʪʫ, ʢʦʢʩʫ, ʚʽʜʩʽʚʽʚ ʪʘ ʽʥʰʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ɿ ʪʝʭʥʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʢʦʥʚʝʻʨʥʽ ʩʠʩʪʝʤʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʦʶ 
ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʱʦ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 15ï20 ʪʠʩ. ʪ/ʛʦʜ. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʘʣʝ-
ʞʠʪʴ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʩʪʨʽʯʢʠ, ʰʠʨʠʥʠ ʧʦʣʦʪʥʘ, ʧʘʨʘʤʝʪʨʽʚ ʟʘʚʘʥʪʘʞʝʥʥʷ ʪʘ 
ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʨʘʥʩʧʦʨʪʫʻʤʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɹʘʛʘʪʦʘʩʧʝʢʪʥʽʩʪʴ ʟʘʩʪʦʩʫ-
ʚʘʥʥʷ ʢʦʥʚʝʻʨʽʚ ʫ ɻʄʂ ʦʙʫʤʦʚʣʝʥʘ ʾʭʥʴʦʶ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʶ: ʚʦʥʠ ʧʨʠʜʘʪʥʽ 
ʜʣʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʷʢ ʜʨʽʙʥʠʭ ʩʠʧʢʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʨʫʜʥʦʾ ʜʨʽʙʥʠʮʽ, 
ʰʣʘʢʫ, ʘʛʣʦʤʝʨʘʪʫ), ʪʘʢ ʽ ʚʝʣʠʢʠʭ ʬʨʘʢʮʽʡ (ʢʫʜʠ ʚʭʦʜʷʪʴ ʫʣʘʤʢʠ ʤʘʩʦʶ ʜʦ 
80ï120 ʢʛ ʫ ʢʘʨôʻʨʥʠʭ ʫʤʦʚʘʭ). ɺʘʞʣʠʚʠʤ ʻ ʡ ʪʝ, ʱʦ ʩʪʨʽʯʢʦʚʽ ʢʦʥʚʝʻʨʠ ʟʘ-
ʙʝʟʧʝʯʫʶʪʴ ʤʽʥʽʤʘʣʴʥʽ ʧʠʪʦʤʽ ʝʥʝʨʛʦʚʠʪʨʘʪʠ ʥʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʦʜʠʥʠʮʽ 
ʤʘʩʠ ʚʘʥʪʘʞʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʯʠ ʣʦʢʦʤʦʪʠʚʥʠʤ ʪʨʘʥʩʧʦʨ-
ʪʦʤ. 

ʐʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʥʚʝʻʨʥʠʭ ʩʠʩʪʝʤ ʫ ɻʄʂ ʧʦʚôʷʟʘʥʝ ʪʘʢʦʞ ʽʟ ʾʭ 
ʟʜʘʪʥʽʩʪʶ ʧʨʘʮʶʚʘʪʠ ʚ ʘʛʨʝʩʠʚʥʠʭ ʽ ʚʘʞʢʠʭ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚʘʭ. ʎʝ ʦʩʦʙ-
ʣʠʚʦ ʩʪʦʩʫʻʪʴʩʷ ʟʘʣʽʟʦʨʫʜʥʠʭ ʽ ʤʘʨʛʘʥʮʝʚʠʭ ʢʘʨôʻʨʽʚ, ʜʨʦʙʠʣʴʥʦ-



 

ʟʙʘʛʘʯʫʚʘʣʴʥʠʭ ʬʘʙʨʠʢ, ʜʦʤʝʥʥʠʭ ʽ ʘʛʣʦʤʝʨʘʮʽʡʥʠʭ ʮʝʭʽʚ. ʋʤʦʚʠ ʝʢʩʧʣʫ-
ʘʪʘʮʽʾ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʽʜʚʠʱʝʥʦʶ ʟʘʧʠʣʝʥʽʩʪʶ, ʚʽʙʨʘʮʽʷʤʠ, ʟʤʽʥʘʤʠ 
ʪʝʤʧʝʨʘʪʫʨʠ, ʚʠʩʦʢʦʶ ʘʙʨʘʟʠʚʥʽʩʪʶ ʚʘʥʪʘʞʽʚ, ʥʘʷʚʥʽʩʪʶ ʚʦʣʦʛʠ ʪʘ ʧʝʨʽʦ-
ʜʠʯʥʠʤʠ ʧʽʢʦʚʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ, ʱʦ ʧʦʪʨʝʙʫʻ ʧʽʜʚʠʱʝʥʠʭ ʚʠʤʦʛ ʜʦ 
ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʩʪʨʽʯʢʠ, ʨʦʣʠʢʦʦʧʦʨ, ʙʘʨʘʙʘʥʽʚ ʪʘ ʤʝʪʘʣʦʢʦʥʩ-
ʪʨʫʢʮʽʡ. 

ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʽʥʞʝʥʝʨʽʾ ʢʦʥʚʝʻʨʥʠʭ ʩʠʩʪʝʤ ʻ ʾʭʥʷ ʽʥʪʝʛʨʘʮʽʷ ʚ 
ʟʘʛʘʣʴʥʫ ʣʦʛʽʩʪʠʯʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʅʘ ʛʽʨʥʠʯʦ-ʟʙʘʛʘʯʫʚʘ-
ʣʴʥʠʭ ʢʦʤʙʽʥʘʪʘʭ ʢʦʥʚʝʻʨʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʝʨʝʤʽʱʝʥʥʷ ʨʫʜʠ ʚʽʜ ʟʘʙʦʶ 
ʘʙʦ ʧʫʥʢʪʫ ʧʝʨʚʠʥʥʦʛʦ ʜʨʦʙʣʝʥʥʷ ʜʦ ʚʽʜʜʘʣʝʥʠʭ ʧʫʥʢʪʽʚ ʧʝʨʝʨʦʙʢʠ. ʋ ʤʝ-
ʪʘʣʫʨʛʽʾ ʚʦʥʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʘʛʣʦʤʝʨʘʮʽʡʥʠʭ ʮʝʭʘʭ ʜʣʷ ʧʦʜʘʚʘʥʥʷ ʰʠ-
ʭʪʠ, ʫ ʜʦʤʝʥʥʠʭ ʮʝʭʘʭ ð ʜʣʷ ʧʦʜʘʚʘʥʥʷ ʢʦʢʩʫ ʡ ʘʛʣʦʤʝʨʘʪʫ, ʘ ʪʘʢʦʞ ʫ 
ʢʦʥʚʝʨʪʝʨʥʠʭ ʮʝʭʘʭ ʜʣʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚʘʧʥʷʢʫ, ʬʣʶʩʽʚ ʪʘ ʽʥʰʠʭ ʤʘʪʝ-
ʨʽʘʣʽʚ.  

ʂʦʥʚʝʻʨʥʽ ʩʠʩʪʝʤʠ ʪʘʢʦʞ ʻ ʟʨʫʯʥʦʶ ʧʣʘʪʬʦʨʤʦʶ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ 
ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ ʪʘ ʜʽʘʛʥʦʩʪʠʢʠ. ʂʦʥʪʨʦʣʴ ʩʭʦʜʫ ʩʪʨʽ-
ʯʢʠ, ʧʨʦʙʫʢʩʦʚʫʚʘʥʥʷ, ʪʝʤʧʝʨʘʪʫʨʠ ʧʽʜʰʠʧʥʠʢʽʚ ʨʦʣʠʢʽʚ, ʨʦʙʦʪʠ ʧʨʠʚʦʜʽʚ, 
ʥʘʚʘʥʪʘʞʝʥʥʷ, ʚʽʙʨʘʮʽʡ ʽ ʩʪʘʥʫ ʨʦʣʠʢʦʦʧʦʨ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʩʫʯʘʩʥʠʤʠ ʩʠ-
ʩʪʝʤʘʤʠ ʤʦʥʽʪʦʨʠʥʛʫ. ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʩʧʨʠʷʻ ʟʥʠʞʝʥʥʶ ʘʚʘʨʽʡʥʦʩʪʽ, ʧʽʜʚʠ-
ʱʝʥʥʶ ʢʝʨʦʚʘʥʦʩʪʽ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʥʦʮʽʥʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʢʦʥʪʨʦʣʴ ʫ 
ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. 

ʆʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ 
ʢʦʥʚʝʻʨʘ, ʻ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʚʘʥʪʘʞʦʧʦʪʦʢʽʚ. ɺ ʫʤʦʚʘʭ ɻʄʂ 
ʚʘʥʪʘʞʦʧʦʪʽʢ ʤʘʻ ʩʪʦʭʘʩʪʠʯʥʫ ʧʨʠʨʦʜʫ. 

ʅʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʢʦʥʚʝʻʨ ʟʤʽʥʶʻʪʴʩʷ ʫ ʯʘʩʽ ʪʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʦʙʦʪʠ 
ʚʠʜʦʙʫʚʥʠʭ ʤʘʰʠʥ, ʜʨʦʙʘʨʦʢ, ʙʫʥʢʝʨʽʚ-ʥʘʢʦʧʠʯʫʚʘʯʽʚ ʪʘ ʽʥʰʠʭ ʘʛʨʝʛʘʪʽʚ 

ʎʝ ʧʦʪʨʝʙʫʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʰʠ-
ʨʠʥʠ ʩʪʨʽʯʢʠ, ʜʦʧʫʩʪʠʤʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ, ʘ ʪʘʢʦʞ ʜʣʷ ʨʦ-
ʟʨʘʭʫʥʢʫ ʦʧʪʠʤʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʧʨʠʚʦʜʫ. ɻʨʘʬʽʯʥʠʡ ʚʠʛʣʷʜ ʧʨʠʢʣʘʜʫ 
ʟʤʽʥʥʦʩʪʽ ʚʘʥʪʘʞʦʧʦʪʦʢʫ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 9.1. 

 

 
ʈʠʩʫʥʦʢ 9.1 ï ʇʨʠʢʣʘʜ ʟʤʽʥʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʚʘʥʪʘʞʦʧʦʪʦʢʫ ʫ ʯʘʩʽ 
 
ʊʘʢʠʤ ʯʠʥʦʤ, ʟʥʘʯʝʥʥʷ ʢʦʥʚʝʻʨʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʚ ɻʄʂ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʥʠʟʢʦʶ ʬʘʢʪʦʨʽʚ: ʚʠʩʦʢʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʙʝʟʧʝʨʝʨʚʥʽʩʪʶ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 



 

ʧʨʦʮʝʩʫ, ʤʦʞʣʠʚʽʩʪʶ ʧʦʚʥʦʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʠʤʠ ʝʥʝʨʛʦʚʠ-
ʪʨʘʪʘʤʠ ʪʘ ʟʜʘʪʥʽʩʪʶ ʧʨʘʮʶʚʘʪʠ ʚ ʫʤʦʚʘʭ ʟʥʘʯʥʠʭ ʤʝʭʘʥʽʯʥʠʭ ʽ ʢʣʽʤʘʪʠʯ-
ʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. ɯʥʞʝʥʝʨʽʷ ʢʦʥʚʝʻʨʥʠʭ ʩʠʩʪʝʤ ʥʘ ʪʘʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ 
ʦʭʦʧʣʶʻ ʢʦʤʧʣʝʢʩ ʧʠʪʘʥʴ: ʚʽʜ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʨʘʩʠ ʡ ʚʠʙʦʨʫ ʝʣʝʤʝʥʪʽʚ ʢʦʥ-
ʩʪʨʫʢʮʽʾ ʜʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʨʫʭʫ ʚʘʥʪʘʞʫ ʪʘ ʦʧʪʠʤʽ-
ʟʘʮʽʾ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʎʝ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ˇʨʫʥ-
ʪʦʚʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ, ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʪʘ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ 
ʢʦʥʚʝʻʨʽʚ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʫ ʥʘʩʪʫʧʥʠʭ ʧʽʜʨʦʟʜʽʣʘʭ ʮʴʦʛʦ ʨʦʟʜʽʣʫ. 

 
ʂʣʘʩʠʬʽʢʘʮʽʷ ʢʦʥʚʝʻʨʽʚ 
ʂʦʥʚʝʻʨʥʽ ʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʰʠʨʦʢʦʤʫ ʩʧʝʢʪʨʽ ʪʝʭʥʦʣʦʛʽ-

ʯʥʠʭ ʧʨʦʮʝʩʽʚ ʛʽʨʥʠʯʦ-ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʪʦʤʫ ʾʭ ʢʣʘʩʠʬʽʢʘʮʽʷ 
ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʢʽʣʴʢʦʤʘ ʦʟʥʘʢʘʤʠ. ʇʨʘʚʠʣʴʥʝ ʚʠʟʥʘʯʝʥʥʷ ʪʠʧʫ ʢʦʥʚʝʻʨʘ 
ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʽʥʞʝʥʝʨʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ, ʚʠʙʦʨʫ ʢʦʥʩʪʨʫʢʮʽʾ, 
ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʪʘ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. ʋ ʤʝʞʘʭ 
ʽʥʞʠʥʽʨʠʥʛʫ ʢʦʥʚʝʻʨʥʠʭ ʩʠʩʪʝʤ ʢʣʘʩʠʬʽʢʘʮʽʷ ʜʦʟʚʦʣʷʻ ʦʙˇʨʫʥʪʫʚʘʪʠ ʨʘʮʽ-
ʦʥʘʣʴʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʥʢʨʝʪʥʦʛʦ ʪʠʧʫ ʦʙʣʘʜʥʘʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʚʣʘʩʪʠ-
ʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʫ, ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʚʠʤʦʛ ʚʠʨʦʙʥʠʮʪʚʘ. 

 
ʂʣʘʩʠʬʽʢʘʮʽʷ ʢʦʥʚʝʻʨʽʚ ʟʘ ʚʠʜʦʤ ʪʷʛʦʚʦʛʦ ʦʨʛʘʥʫ. 
ʊʷʛʦʚʠʡ ʦʨʛʘʥ ʻ ʢʣʶʯʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʙʫʜʴ-ʷʢʦʾ ʢʦʥʚʝʻʨʥʦʾ ʩʠʩʪʝʤʠ, 

ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʚʽʥ ʩʧʨʠʡʤʘʻ ʪʘ ʧʝʨʝʜʘʻ ʪʷʛʦʚʝ ʟʫʩʠʣʣʷ, ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʧʝ-
ʨʝʤʽʱʝʥʥʷ ʚʘʥʪʘʞʫ. ʂʦʥʩʪʨʫʢʮʽʷ, ʤʘʪʝʨʽʘʣ, ʢʽʣʴʢʽʩʪʴ ʛʥʫʯʢʠʭ ʘʙʦ ʞʦʨʩʪʢʠʭ 
ʝʣʝʤʝʥʪʽʚ, ʩʧʦʩʽʙ ʾʭ ʚʟʘʻʤʦʜʽʾ ʟ ʚʘʥʪʘʞʦʥʝʩʫʯʠʤʠ ʜʝʪʘʣʷʤʠ ʪʘ ʧʨʠʚʽʜʥʦʶ 
ʩʪʘʥʮʽʻʶ ʚʠʟʥʘʯʘʶʪʴ ʢʽʥʝʤʘʪʠʯʥʫ ʩʭʝʤʫ, ʜʦʧʫʩʪʠʤʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʛʘʙʘ-
ʨʠʪʠ, ʰʚʠʜʢʽʩʥʽ ʨʝʞʠʤʠ ʪʘ ʝʥʝʨʛʝʪʠʯʥʽ ʚʠʪʨʘʪʠ ʩʠʩʪʝʤʠ. ʋ ʛʽʨʥʠʯʦ-ʤʝʪʘ-
ʣʫʨʛʽʡʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʢʽʣʴʢʘ ʦʩʥʦʚʥʠʭ ʪʠʧʽʚ ʪʷʛʦʚʠʭ ʦʨʛʘ-
ʥʽʚ, ʢʦʞʝʥ ʽʟ ʷʢʠʭ ʤʘʻ ʚʣʘʩʥʽ ʽʥʞʝʥʝʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʦʙʣʘʩʪʴ ʨʘʮʽʦʥʘʣʴ-
ʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

 

 
ʈʠʩʫʥʦʢ 9.2 ï ʆʩʥʦʚʥʽ ʪʠʧʠ ʪʷʛʦʚʠʭ ʦʨʛʘʥʽʚ ʢʦʥʚʝʻʨʽʚ  



 

ʉʪʨʽʯʢʦʚʽ ʪʷʛʦʚʽ ʦʨʛʘʥʠ 
ʉʪʨʽʯʢʘ ʦʜʥʦʯʘʩʥʦ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʾ ʪʷʛʦʚʦʛʦ ʽ ʚʘʥʪʘʞʦʥʝʩʫʯʦʛʦ ʝʣʝ-

ʤʝʥʪʘ. ɺʦʥʘ ʷʚʣʷʻ ʩʦʙʦʶ ʙʝʟʢʽʥʝʯʥʫ ʛʥʫʯʢʫ ʪʨʘʥʩʧʦʨʪʥʫ ʧʦʚʝʨʭʥʶ, ʱʦ ʨʫ-
ʭʘʻʪʴʩʷ ʧʦ ʩʠʩʪʝʤʽ ʨʦʣʠʢʦʦʧʦʨ ʽ ʦʛʠʥʘʻ ʧʨʠʚʦʜʥʽ ʪʘ ʥʘʪʷʞʥʽ ʙʘʨʘʙʘʥʠ. 
ʉʪʨʽʯʢʦʚʽ ʢʦʥʚʝʻʨʠ ʻ ʧʝʨʝʚʘʞʘʶʯʠʤ ʪʠʧʦʤ ʫ ɻʄʂ, ʦʩʢʽʣʴʢʠ ʟʘʙʝʟʧʝʯʫʶʪʴ 
ʚʠʩʦʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʥʠʟʴʢʽ ʧʠʪʦʤʽ ʝʥʝʨʛʦʚʠʪʨʘʪʠ, ʤʦʞʣʠʚʽʩʪʴ ʪʨʘʥʩʧʦ-
ʨʪʫʚʘʥʥʷ ʥʘ ʚʝʣʠʢʽ ʚʽʜʩʪʘʥʽ ʪʘ ʜʦʙʨʝ ʧʽʜʜʘʶʪʴʩʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. 

ɯʥʞʝʥʝʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʪʨʽʯʢʦʚʠʭ ʪʷʛʦʚʠʭ ʦʨʛʘʥʽʚ: 
¶ ʉʪʨʽʯʢʘ ʤʦʞʝ ʙʫʪʠ ʨʝʟʠʥʦʪʢʘʥʠʥʥʦʶ, ʨʝʟʠʥʦʢʦʨʜʥʦʶ ʘʙʦ ʤʝʪʘ-

ʣʦʢʦʨʜʥʦʶ. 
¶ ɿʘʙʝʟʧʝʯʫʻ ʧʣʘʚʥʽʩʪʴ ʭʦʜʫ ʽ ʤʽʥʽʤʘʣʴʥʠʡ ʨʽʚʝʥʴ ʫʜʘʨʥʠʭ ʥʘʚʘ-

ʥʪʘʞʝʥʴ. 
¶ ɼʦʟʚʦʣʷʻ ʪʨʘʥʩʧʦʨʪʫʚʘʪʠ ʤʘʪʝʨʽʘʣ ʟʽ ʰʚʠʜʢʽʩʪʶ ʜʦ 6ï8 ʤ/ʩ. 
¶ ʄʘʻ ʦʙʤʝʞʝʥʥʷ ʱʦʜʦ ʤʘʢʩʠʤʘʣʴʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʘʙʨʘʟʠʚ-

ʥʦʩʪʽ ʚʘʥʪʘʞʫ. 
¶ ʅʝʦʙʭʽʜʥʽʩʪʴ ʪʦʯʥʦʛʦ ʮʝʥʪʨʫʚʘʥʥʷ ʪʘ ʦʯʠʱʝʥʥʷ ʨʦʙʦʯʦʾ ʧʦʚʝʨ-

ʭʥʽ. 
ʆʙʣʘʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ: 
¶ ʈʫʜʥʽ ʢʘʨôʻʨʠ. 
¶ ɼʨʦʙʠʣʴʥʦ-ʟʙʘʛʘʯʫʚʘʣʴʥʽ ʬʘʙʨʠʢʠ. 
¶ ɸʛʣʦʤʝʨʘʮʽʡʥʽ ʪʘ ʜʦʤʝʥʥʽ ʮʝʭʠ. 
¶ ʉʢʣʘʜʠ ʩʠʧʢʠʭ ʤʘʪʝʨʽʘʣʽʚ. 
 
ʃʘʥʮʶʛʦʚʽ ʪʷʛʦʚʽ ʦʨʛʘʥʠ. 
ʋ ʪʘʢʠʭ ʢʦʥʚʝʻʨʘʭ ʪʷʛʦʚʝ ʟʫʩʠʣʣʷ ʧʝʨʝʜʘʻʪʴʩʷ ʧʣʘʩʪʠʥʯʘʩʪʠʤ, ʨʦ-

ʣʠʢʦʚʠʤ ʯʠ ʩʢʨʝʙʢʦʚʠʤ ʣʘʥʮʶʛʦʤ. ʃʘʥʮʶʛʠ ʜʦʟʚʦʣʷʶʪʴ ʧʨʘʮʶʚʘʪʠ ʫ ʚʘ-
ʞʢʠʭ ʫʤʦʚʘʭ, ʚʠʪʨʠʤʫʶʪʴ ʚʠʩʦʢʽ ʪʝʤʧʝʨʘʪʫʨʠ, ʘʛʨʝʩʠʚʥʽ ʩʝʨʝʜʦʚʠʱʘ, ʟʥʘ-
ʯʥʽ ʫʜʘʨʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʆʩʥʦʚʥʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʦʟʥʘʢʠ: 
¶ ʄʝʪʘʣʝʚʽ ʣʘʥʮʶʛʠ ʟ ʰʘʨʥʽʨʥʠʤʠ ʟôʻʜʥʘʥʥʷʤʠ. 
¶ ʄʦʞʣʠʚʽʩʪʴ ʨʦʙʦʪʠ ʟ ʚʝʣʠʢʠʤʠ ʢʫʩʢʦʚʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ. 
¶ ʈʫʭ ʣʘʥʮʶʛʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦ ʥʘʧʨʷʤʥʠʭ ʘʙʦ ʞʦʣʦʙʘʭ. 
¶ ʄʦʞʣʠʚʽʩʪʴ ʨʦʙʦʪʠ ʧʽʜ ʚʝʣʠʢʠʤʠ ʢʫʪʘʤʠ ʥʘʭʠʣʫ. 
ʅʝʜʦʣʽʢʠ: 
¶ ɺʠʩʦʢʘ ʤʝʪʘʣʦʻʤʥʽʩʪʴ. 
¶ ʇʽʜʚʠʱʝʥʽ ʝʥʝʨʛʦʚʠʪʨʘʪʠ ʯʝʨʝʟ ʩʫʭʝ ʪʝʨʪʷ. 
¶ ʉʢʣʘʜʥʽʰʘ ʩʠʩʪʝʤʘ ʟʤʘʱʫʚʘʥʥʷ ʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 
ɿʘʩʪʦʩʫʚʘʥʥʷ: 
¶ ʉʢʨʝʙʢʦʚʽ ʢʦʥʚʝʻʨʠ (ʫ ʰʘʭʪʘʭ). 
¶ ʇʣʘʩʪʠʥʯʘʩʪʽ ʪʨʘʥʩʧʦʨʪʥʽ ʩʠʩʪʝʤʠ. 
¶ ʊʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʛʘʨʷʯʠʭ ʘʙʦ ʘʙʨʘʟʠʚʥʠʭ ʚʘʥʪʘʞʽʚ. 

  



 

ʊʨʦʩʦʚʽ (ʢʘʥʘʪʥʽ) ʪʷʛʦʚʽ ʦʨʛʘʥʠ 
ʊʨʦʩʦʚʽ ʢʦʥʚʝʻʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʪʘʣʝʚʽ ʢʘʥʘʪʠ ʷʢ ʦʩʥʦʚʥʠʡ ʝʣʝ-

ʤʝʥʪ ʧʝʨʝʜʘʯʽ ʪʷʛʦʚʦʛʦ ʟʫʩʠʣʣʷ. ʋ ʜʝʷʢʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ ʚʘʥʪʘʞ ʧʝʨʝʥʦ-
ʩʠʪʴʩʷ ʚʘʥʪʘʞʦʥʝʩʫʯʠʤʠ ʚʽʟʢʘʤʠ, ʧʽʜʚʽʰʝʥʠʤʠ ʜʦ ʢʘʥʘʪʘ. 

ʆʩʦʙʣʠʚʦʩʪʽ: 
¶ ʅʝʚʝʣʠʢʘ ʤʘʩʘ ʪʷʛʦʚʦʛʦ ʦʨʛʘʥʘ. 
¶ ɺʝʣʠʢʘ ʜʦʚʞʠʥʘ ʢʦʥʚʝʻʨʥʠʭ ʪʨʘʩ (ʜʦ ʢʽʣʴʢʦʭ ʢʽʣʦʤʝʪʨʽʚ). 
¶ ɺʠʩʦʢʘ ʛʥʫʯʢʽʩʪʴ ʪʨʘʩʠ, ʤʦʞʣʠʚʽʩʪʴ ʦʙʭʦʜʫ ʧʝʨʝʰʢʦʜ. 
¶ ʇʦʪʨʝʙʫʶʪʴ ʩʢʣʘʜʥʽʰʦʾ ʩʠʩʪʝʤʠ ʥʘʪʷʛʫ. 
ʉʬʝʨʘ ʚʠʢʦʨʠʩʪʘôʥʥʷ: 
¶ ʇʽʜʚʽʩʥʽ ʢʘʥʘʪʥʽ ʜʦʨʦʛʠ. 
¶ ɼʠʩʪʘʥʮʽʡʥʝ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʜʦʧʦʤʽʞʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 
¶ ʂʦʥʚʝʻʨʠ ʫ ʛʽʨʥʠʯʠʭ ʚʠʨʦʙʢʘʭ ʟ ʦʙʤʝʞʝʥʠʤ ʧʨʦʩʪʦʨʦʤ. 
 
ʂʦʤʙʽʥʦʚʘʥʽ ʪʷʛʦʚʽ ʩʠʩʪʝʤʠ. 
ʋ ʜʝʷʢʠʭ ʪʠʧʘʭ ʢʦʥʚʝʻʨʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʚʘ ʨʽʟʥʠʭ ʝʣʝʤʝʥʪʠ: ʩʪʨʽ-

ʯʢʘ ʽ ʢʘʥʘʪ, ʩʪʨʽʯʢʘ ʽ ʣʘʥʮʶʛ ʘʙʦ ʜʚʽ ʩʪʨʽʯʢʠ, ʱʦ ʚʟʘʻʤʦʜʽʶʪʴ ʤʽʞ ʩʦʙʦʶ. 
ʇʨʠʢʣʘʜʠ ʢʦʤʙʽʥʦʚʘʥʠʭ ʩʠʩʪʝʤ: 
¶ ʉʪʨʽʯʢʦʚʦ-ʣʘʥʮʶʛʦʚʽ ʢʦʥʚʝʻʨʠ ï ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʝʣʠ-

ʢʠʭ ʢʫʩʢʦʚʠʭ ʚʘʥʪʘʞʽʚ. 
¶ ɼʚʦʩʪʨʽʯʢʦʚʽ (ʧʨʠʪʠʩʢʥʽ) ʢʦʥʚʝʻʨʠ ï ʜʦʟʚʦʣʷʶʪʴ ʪʨʘʥʩʧʦʨʪʫ-

ʚʘʪʠ ʤʘʪʝʨʽʘʣ ʧʽʜ ʢʫʪʘʤʠ ʜʦ 90Á. 
¶ ʉʪʨʽʯʢʦʚʦ-ʢʘʥʘʪʥʽ ʩʠʩʪʝʤʠ ï ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʦʙʦʪʫ ʥʘ ʩʢʣʘʜʥʠʭ 

ʢʨʠʚʦʣʽʥʽʡʥʠʭ ʪʨʘʩʘʭ. 
ʇʝʨʝʚʘʛʠ: 
¶ ʇʽʜʚʠʱʝʥʘ ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʽʩʪʴ. 
¶ ʄʦʞʣʠʚʽʩʪʴ ʟʙʽʣʴʰʝʥʥʷ ʢʫʪʘ ʥʘʭʠʣʫ. 
¶ ɹʽʣʴʰ ʩʪʽʡʢʘ ʨʦʙʦʪʘ ʫ ʩʢʣʘʜʥʠʭ ʫʤʦʚʘʭ. 
ʇʦʨʽʚʥʷʣʴʥʽ ʢʨʠʪʝʨʽʾ ʚʠʙʦʨʫ ʪʷʛʦʚʦʛʦ ʦʨʛʘʥʘ 
ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʽʥʞʝʥʝʨ ʦʮʽʥʶʻ ʪʘʢʽ ʧʘʨʘʤʝʪʨʠ: 
¶ ʊʠʧ ʚʘʥʪʘʞʫ (ʩʠʧʢʠʡ, ʢʫʩʢʦʚʠʡ, ʛʘʨʷʯʠʡ, ʘʙʨʘʟʠʚʥʠʡ). 
¶ ʄʘʢʩʠʤʘʣʴʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʰʚʠʜʢʽʩʪʴ. 
¶ ɼʦʚʞʠʥʘ ʪʨʘʩʠ ʡ ʤʘʢʩʠʤʘʣʴʥʠʡ ʫʭʠʣ. 
¶ ʋʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ (ʚʦʣʦʛʽʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʘ, ʧʠʣ). 
¶ ʇʦʪʨʝʙʠ ʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʪʝʭʥʽʯʥʦʤʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ. 
¶ ɽʥʝʨʛʦʚʠʪʨʘʪʠ ʪʘ ʝʢʦʥʦʤʽʯʥʽʩʪʴ. 
 
ʂʣʘʩʠʬʽʢʘʮʽʷ ʢʦʥʚʝʻʨʽʚ ʟʘ ʩʧʦʩʦʙʦʤ ʧʝʨʝʤʽʱʝʥʥʷ ʚʘʥʪʘʞʫ 
ʉʧʦʩʽʙ ʧʝʨʝʤʽʱʝʥʥʷ ʚʘʥʪʘʞʫ ʻ ʦʜʥʽʻʶ ʟ ʙʘʟʦʚʠʭ ʦʟʥʘʢ ʢʣʘʩʠʬʽʢʘʮʽʾ 

ʢʦʥʚʝʻʨʽʚ, ʦʩʢʽʣʴʢʠ ʚʠʟʥʘʯʘʻ ʧʨʠʥʮʠʧ ʬʦʨʤʫʚʘʥʥʷ ʨʫʭʫ, ʢʦʥʩʪʨʫʢʮʽʶ ʪʨʘ-
ʥʩʧʦʨʪʫʶʯʦʛʦ ʦʨʛʘʥʘ ʪʘ ʦʙʣʘʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ. ʋ ʛʽʨʥʠʯʦ-ʤʝ-
ʪʘʣʫʨʛʽʡʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ʧʝʨʝʚʘʞʘʶʪʴ ʩʠʩʪʝʤʠ ʟ ʧʨʠʤʫʩʦʚʠʤ ʧʝʨʝʤʽʱʝʥ-
ʥʷʤ, ʧʨʦʪʝ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʛʨʘʚʽʪʘʮʽʡʥʽ, ʧʥʝʚʤʘʪʠ-
ʯʥʽ ʪʘ ʛʽʜʨʘʚʣʽʯʥʽ ʤʝʪʦʜʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ. 



 

ɺʠʙʽʨ ʩʧʦʩʦʙʫ ʧʝʨʝʤʽʱʝʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʤʘʪʝʨʽʘʣʫ, 
ʫʤʦʚʘʤʠ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʧʨʦʪʷʞʥʽʩʪʶ ʪʨʘʩʠ, ʚʠʤʦʛʘʤʠ ʜʦ ʧʨʦ-
ʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. 

 

 
ʈʠʩʫʥʦʢ 9.3 ï ʉʧʦʩʦʙʠ ʧʝʨʝʤʽʱʝʥʥʷ ʚʘʥʪʘʞʫ ʚ ʢʦʥʚʝʻʨʥʠʭ ʩʠʩʪʝʤʘʭ  

 
1. ʂʦʥʚʝʻʨʠ ʟ ʧʨʠʤʫʩʦʚʠʤ ʧʝʨʝʤʽʱʝʥʥʷʤ ʚʘʥʪʘʞʫ 
ʎʝ ʥʘʡʙʽʣʴʰ ʯʠʩʝʣʴʥʘ ʛʨʫʧʘ ʢʦʥʚʝʻʨʽʚ, ʫ ʷʢʠʭ ʧʝʨʝʤʽʱʝʥʥʷ ʚʽʜʙʫʚʘ-

ʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʨʦʙʦʪʠ ʪʷʛʦʚʦʛʦ ʦʨʛʘʥʫ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜʘʻ ʟʫ-
ʩʠʣʣʷ ʥʘ ʚʘʥʪʘʞ ʘʙʦ ʚʘʥʪʘʞʦʥʝʩʫʯʠʡ ʝʣʝʤʝʥʪ. 

ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ: 
ʉʪʨʽʯʢʦʚʽ ʢʦʥʚʝʻʨʠ 
ʅʘʡʧʦʰʠʨʝʥʽʰʠʡ ʪʠʧ ʢʦʥʚʝʻʨʽʚ ʫ ɻʄʂ. ɺʘʥʪʘʞ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʥʘ ʨʫ-

ʭʦʤʽʡ ʩʪʨʽʯʮʽ, ʱʦ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʨʦʣʠʢʦʦʧʦʨʠ. 
ʇʝʨʝʚʘʛʠ: 
¶ ʚʠʩʦʢʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ; 
¶ ʤʦʞʣʠʚʽʩʪʴ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʥʘ ʟʥʘʯʥʽ ʚʽʜʩʪʘʥʽ; 
¶ ʥʠʟʴʢʽ ʝʥʝʨʛʦʚʠʪʨʘʪʠ. 
 
ʃʘʥʮʶʛʦʚʽ (ʧʣʘʩʪʠʥʯʘʩʪʽ, ʩʢʨʝʙʢʦʚʽ) ʢʦʥʚʝʻʨʠ 
ɺʘʥʪʘʞ ʧʝʨʝʩʫʚʘʻʪʴʩʷ ʨʘʟʦʤ ʽʟ ʪʷʛʦʚʠʤ ʦʨʛʘʥʦʤ: ʩʢʨʝʙʢʠ ʘʙʦ ʧʣʘʩ-

ʪʠʥʠ ʟʘʭʦʧʣʶʶʪʴ ʤʘʪʝʨʽʘʣ ʽ ʧʝʨʝʤʽʱʫʶʪʴ ʡʦʛʦ ʧʦ ʞʦʣʦʙʫ. 
ʇʝʨʝʚʘʛʠ: 
¶ ʚʠʪʨʠʤʫʶʪʴ ʚʝʣʠʢʽ ʫʜʘʨʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ; 
¶ ʧʨʘʮʶʶʪʴ ʽʟ ʛʘʨʷʯʠʤʠ, ʚʦʣʦʛʠʤʠ ʘʙʦ ʘʙʨʘʟʠʚʥʠʤʠ ʤʘʪʝʨʽʘ-

ʣʘʤʠ. 
  



 

ʂʦʚʰʦʚʽ ʢʦʥʚʝʻʨʠ ʪʘ ʝʣʝʚʘʪʦʨʠ 
ʊʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦʩʣʽʜʦʚʥʠʤʠ ʢʦʚʰʘʤʠ, ʨʦʟʪʘʰʦʚʘ-

ʥʠʤʠ ʥʘ ʩʪʨʽʯʮʽ ʘʙʦ ʣʘʥʮʶʛʫ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʪʘ ʢʨʫ-
ʪʦʧʦʭʠʣʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ. 

ʇʝʨʝʚʘʛʠ: 
¶ ʟʥʘʯʥʽ ʢʫʪʠ ʧʽʜʡʦʤʫ; 
¶ ʤʦʞʣʠʚʽʩʪʴ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʧʠʣʦʚʠʭ ʘʙʦ ʜʨʽʙʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 
 
ɻʨʘʚʽʪʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 
ʇʨʠʥʮʠʧ ʾʭ ʨʦʙʦʪʠ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʠʣʠ ʪʷʞʽʥʥʷ. ʄʘʪʝ-

ʨʽʘʣ ʨʫʭʘʻʪʴʩʷ ʙʝʟ ʪʷʛʦʚʦʛʦ ʦʨʛʘʥʘ (ʙʝʟ ʧʨʠʚʦʜʫ) ʘʙʦ ʧʽʜ ʜʽʻʶ ʤʽʥʽʤʘʣʴ-
ʥʦʛʦ ʧʦʰʪʦʚʭʫ. ʎʝ ʧʨʦʩʪʽ ʡ ʚʠʩʦʢʦʥʘʜʽʡʥʽ ʩʠʩʪʝʤʠ. 

ʉʶʜʠ ʚʽʜʥʦʩʷʪʴʩʷ: 
ʈʦʣʴʛʘʥʛʠ (ʛʨʘʚʽʪʘʮʽʡʥʽ ʢʦʥʚʝʻʨʠ) 
ʐʪʫʯʥʽ ʚʘʥʪʘʞʽ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʧʦ ʨʦʣʠʢʘʭ ʟʘ ʨʘʭʫʥʦʢ ʥʘʭʠʣʫ. 
ɾʦʣʦʙʠ ʩʘʤʦʧʣʠʚʥʽ 
ʉʠʧʢʽ ʤʘʪʝʨʽʘʣʠ ʨʫʭʘʶʪʴʩʷ ʧʦ ʤʝʪʘʣʝʚʠʭ ʘʙʦ ʙʝʪʦʥʥʠʭ ʞʦʣʦʙʘʭ. 
ʇʝʨʝʚʘʛʠ ʛʨʘʚʽʪʘʮʽʡʥʠʭ ʩʠʩʪʝʤ: 
¶ ʧʨʘʢʪʠʯʥʦ ʥʫʣʴʦʚʽ ʝʥʝʨʛʦʚʠʪʨʘʪʠ; 
¶ ʧʨʦʩʪʦʪʘ ʢʦʥʩʪʨʫʢʮʽʾ; 
¶ ʚʠʩʦʢʘ ʥʘʜʽʡʥʽʩʪʴ. 
ʅʝʜʦʣʽʢʠ: 
¶ ʨʦʙʦʪʘ ʤʦʞʣʠʚʘ ʣʠʰʝ ʟʘ ʥʘʷʚʥʦʩʪʽ ʫʭʠʣʫ; 
¶ ʥʝ ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʟʥʘʯʥʠʭ ʚʽʜʩʪʘʥʝʡ. 
 
ʇʥʝʚʤʘʪʠʯʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʩʠʩʪʝʤʠ 
ʋ ʧʥʝʚʤʦʪʨʘʥʩʧʦʨʪʽ ʚʘʥʪʘʞ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʧʦʪʦʢʦʤ ʧʦʚʽʪʨʷ ʧʦ ʪʨʫ-

ʙʦʧʨʦʚʦʜʘʭ. ʄʘʪʝʨʽʘʣ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʟʘʚʠʩʣʦʤʫ ʘʙʦ ʱʽʣʴʥʦʤʫ ʰʘʨʽ. 
ʇʝʨʝʚʘʛʠ: 
¶ ʤʦʞʣʠʚʽʩʪʴ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ; 
¶ ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ; 
¶ ʚʠʩʦʢʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ. 
ʅʝʜʦʣʽʢʠ: 
¶ ʟʥʘʯʥʽ ʝʥʝʨʛʝʪʠʯʥʽ ʚʠʪʨʘʪʠ ʥʘ ʩʪʠʩʥʝʥʝ ʧʦʚʽʪʨʷ; 
¶ ʩʢʣʘʜʥʽʩʪʴ ʩʠʩʪʝʤ ʦʯʠʱʝʥʥʷ ʧʦʚʽʪʨʷ; 
¶ ʟʥʦʰʫʚʘʥʥʷ ʪʨʫʙ ʘʙʨʘʟʠʚʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ. 
ɿʘʩʪʦʩʫʚʘʥʥʷ: 
¶ ʧʠʣʦʚʽ ʤʘʪʝʨʽʘʣʠ (ʮʝʤʝʥʪ, ʚʘʧʥʦ, ʩʫʭʽ ʢʦʥʮʝʥʪʨʘʪʠ); 
¶ ʜʦʧʦʤʽʞʥʽ ʤʘʪʝʨʽʘʣʠ ʚ ʤʝʪʘʣʫʨʛʽʾ. 
 
ɻʽʜʨʘʚʣʽʯʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʩʠʩʪʝʤʠ 
ʇʝʨʝʤʽʱʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʦʜʥʠʤ ʧʦʪʦʢʦʤ ʫ ʪʨʫʙʦʧʨʦ-

ʚʦʜʘʭ. ʋ ɻʄʂ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʨʽʜʰʝ, ʘʣʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʜʘʯʽ 
ʧʫʣʴʧʠ ʘʙʦ ʰʣʘʤʽʚ. 
  



 

ʇʝʨʝʚʘʛʠ: 
¶ ʤʦʞʣʠʚʽʩʪʴ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʚʝʣʠʢʽ ʜʠʩʪʘʥʮʽʾ; 
¶ ʧʦʚʥʘ ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʩʠʩʪʝʤʠ; 
¶ ʤʦʞʣʠʚʽʩʪʴ ʨʦʙʦʪʠ ʫ ʚʘʞʢʦʜʦʩʪʫʧʥʠʭ ʤʽʩʮʷʭ. 
ʅʝʜʦʣʽʢʠ: 
¶ ʧʦʪʨʝʙʘ ʫ ʩʢʣʘʜʥʠʭ ʥʘʩʦʩʥʠʭ ʩʪʘʥʮʽʷʭ; 
¶ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʟʥʝʚʦʜʥʝʥʥʷ ʤʘʪʝʨʽʘʣʫ; 
¶ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʫʣʴʧʠ. 
 
ʊʘʙʣʠʮʷ 9.1 - ʇʦʨʽʚʥʷʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʧʦʩʦʙʽʚ ʧʝʨʝʤʽʱʝʥʥʷ 

ʊʠʧ ʩʠʩʪʝʤʠ ʈʦʙʦʯʝ ʩʝʨʝʜʦ-
ʚʠʱʝ 

ʆʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʆʩʥʦʚʥʽ ʦʙʤʝʞʝʥʥʷ 

ʇʨʠʤʫʩʦʚʘ ʊʷʛʦʚʠʡ ʦʨʛʘʥ ɺʠʩʦʢʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, 
ʘʚʪʦʤʘʪʠʟʘʮʽʷ 

ɺʘʨʪʽʩʪʴ, ʩʢʣʘʜʥʽʩʪʴ 

ɻʨʘʚʽʪʘʮʽʡʥʘ ʉʠʣʘ ʪʷʞʽʥʥʷ ʅʫʣʴʦʚʽ ʝʥʝʨʛʦʚʠʪʨʘʪʠ ʇʦʪʨʽʙʝʥ ʫʭʠʣ 

ʇʥʝʚʤʘʪʠʯʥʘ ʉʪʠʩʥʝʥʝ ʧʦʚʽʪʨʷ ɻʝʨʤʝʪʠʯʥʽʩʪʴ, ʰʚʠʜ-
ʢʽʩʪʴ 

ɺʠʩʦʢʽ ʝʥʝʨʛʦʚʠ-
ʪʨʘʪʠ 

ɻʽʜʨʘʚʣʽʯʥʘ ɺʦʜʥʠʡ ʧʦʪʽʢ ɼʘʣʴʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʫ-
ʚʘʥʥʷ 

ʇʦʪʨʽʙʥʝ ʟʥʝʚʦʜ-
ʥʝʥʥʷ 

 
ʂʣʘʩʠʬʽʢʘʮʽʷ ʢʦʥʚʝʻʨʽʚ ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʪʨʘʥʩʧʦʨʪʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʘʥʪʘʞʫ ʚʠʟʥʘʯʘʻ ʚʠʙʽʨ ʪʠʧʫ ʢʦʥʚʝʻʨʘ, ʧʘʨʘʤʝʪʨʠ 

ʡʦʛʦ ʢʦʥʩʪʨʫʢʮʽʾ, ʪʠʧ ʪʷʛʦʚʦʛʦ ʦʨʛʘʥʫ, ʩʧʦʩʽʙ ʞʦʣʦʙʣʝʥʥʷ ʩʪʨʽʯʢʠ, ʘ ʪʘʢʦʞ 
ʚʠʤʦʛʠ ʜʦ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʪʘ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʋ ʛʽʨʥʠʯʦ-ʤʝʪʘʣʫ-
ʨʛʽʡʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ʢʦʥʚʝʻʨʠ ʧʨʘʮʶʶʪʴ ʟ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʤʘʪʝʨʽʘʣʽʚ ð 
ʚʽʜ ʨʫʜʥʦʾ ʧʫʣʴʧʠ ʜʦ ʚʝʣʠʢʠʭ ʢʫʩʢʽʚ ʧʦʨʦʜʠ, ʚʽʜ ʧʠʣʦʚʠʭ ʢʦʥʮʝʥʪʨʘʪʽʚ ʜʦ 
ʰʪʫʯʥʠʭ ʚʘʥʪʘʞʽʚ ʫ ʪʘʨʽ. ʊʦʤʫ ʢʣʘʩʠʬʽʢʘʮʽʷ ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʚʘʥʪʘʞʫ ʤʘʻ 
ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʽʥʞʠʥʽʨʠʥʛʫ, ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙʣʘʜ-
ʥʘʥʥʷ. 

ʋʩʽ ʪʨʘʥʩʧʦʨʪʦʚʘʥʽ ʤʘʪʝʨʽʘʣʠ ʫʤʦʚʥʦ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʯʦʪʠʨʠ ʦʩʥʦʚʥʽ 
ʛʨʫʧʠ: ʩʠʧʢʽ, ʢʫʩʢʦʚʽ, ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʽ ʪʘ ʧʠʣʦʚʽ, ʰʪʫʯʥʽ ʚʘʥʪʘʞʽ. ʂʦʞʥʘ 
ʛʨʫʧʘ ʤʘʻ ʩʧʝʮʠʬʽʯʥʽ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʚʠʤʦʛʠ 
ʜʦ ʦʙʣʘʜʥʘʥʥʷ. 

 



 

 
ʈʠʩʫʥʦʢ 9.4 ï ʂʣʘʩʠ ʚʘʥʪʘʞʽʚ ʜʣʷ ʢʦʥʚʝʻʨʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ  

 
ʉʠʧʢʽ ʤʘʪʝʨʽʘʣʠ 
ɼʦ ʮʽʻʾ ʛʨʫʧʠ ʥʘʣʝʞʘʪʴ ʨʫʜʠ ʜʨʽʙʥʦʾ ʬʨʘʢʮʽʾ, ʘʛʣʦʤʝʨʘʪ, ʢʦʥʮʝʥʪ-

ʨʘʪʠ, ʰʠʭʪʘ, ʚʘʧʥʷʢ, ʢʦʢʩʦʚʘ ʜʨʽʙʥʠʮʷ, ʰʣʘʢʦʚʽ ʚʽʜʩʽʚʠ. ʎʽ ʤʘʪʝʨʽʘʣʠ ʩʪʘ-
ʥʦʚʣʷʪʴ ʦʩʥʦʚʥʠʡ ʚʘʥʪʘʞʦʧʦʪʽʢ ɻʄʂ. 

ʆʩʥʦʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʠʧʢʠʭ ʤʘʪʝʨʽʘʣʽʚ: 
¶ ʥʝʚʝʣʠʢʠʡ ʨʦʟʤʽʨ ʯʘʩʪʠʥʦʢ (0é50 ʤʤ); 
¶ ʤʦʞʣʠʚʽʩʪʴ ʩʘʤʦʚʠʨʽʚʥʶʚʘʥʥʷ ʰʘʨʫ; 
¶ ʯʽʪʢʦ ʚʠʨʘʞʝʥʠʡ ʢʫʪ ʧʨʠʨʦʜʥʦʛʦ ʫʢʦʩʫ; 
¶ ʧʽʜʚʠʱʝʥʘ ʘʙʨʘʟʠʚʥʽʩʪʴ (ʦʩʦʙʣʠʚʦ ʨʫʜ ʽ ʘʛʣʦʤʝʨʘʪʫ); 
¶ ʤʦʞʣʠʚʽʩʪʴ ʧʠʣʦʫʪʚʦʨʝʥʥʷ; 
¶ ʨʽʚʥʦʤʽʨʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʪʨʽʯʢʫ. 
ɺʠʤʦʛʠ ʜʦ ʢʦʥʚʝʻʨʘ: 
¶ ʞʦʣʦʙʣʝʥʥʷ ʩʪʨʽʯʢʠ 20ï35Á; 
¶ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʤʽʱʝʥʥʷ 2ï4 ʤ/ʩ; 
¶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʣʠʢʦʦʧʦʨ ʪʨʠʢʫʪʥʦʾ ʬʦʨʤʠ; 
¶ ʩʧʝʮʽʘʣʴʥʽ ʛʫʤʦʚʽ ʩʪʨʽʯʢʠ ʜʣʷ ʘʙʨʘʟʠʚʥʠʭ ʚʘʥʪʘʞʽʚ; 
¶ ʩʠʩʪʝʤʠ ʚʠʜʘʣʝʥʥʷ ʧʠʣʫ ʪʘ ʦʯʠʱʝʥʥʷ ʩʪʨʽʯʢʠ. 
 
ʂʫʩʢʦʚʽ ʤʘʪʝʨʽʘʣʠ 
ɼʦ ʢʫʩʢʦʚʠʭ ʚʘʥʪʘʞʽʚ ʥʘʣʝʞʘʪʴ ʚʝʣʠʢʽ ʬʨʘʢʮʽʾ ʨʫʜʠ, ʙʫʪʦʚʠʡ ʢʘʤʽʥʴ, 

ʰʤʘʪʢʦʚʠʡ ʢʦʢʩ, ʜʦʤʝʥʥʽ ʜʦʙʘʚʢʠ, ʛʘʨʷʯʽ ʰʤʘʪʢʠ ʘʛʣʦʤʝʨʘʪʫ. 
ʆʩʦʙʣʠʚʦʩʪʽ ʢʫʩʢʦʚʠʭ ʚʘʥʪʘʞʽʚ: 
¶ ʨʦʟʤʽʨ ʢʫʩʢʽʚ ʜʦ 350ï400 ʤʤ ʫ ʢʘʨôʻʨʘʭ ʪʘ ʜʦ 150ï200 ʤʤ ʥʘ 

ʬʘʙʨʠʢʘʭ; 
¶ ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦ ʰʠʨʠʥʽ ʩʪʨʽʯʢʠ; 



 

¶ ʟʥʘʯʥʽ ʫʜʘʨʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠ ʟʘʚʘʥʪʘʞʝʥʥʽ; 
¶ ʤʦʞʣʠʚʽʩʪʴ ʤʝʭʘʥʽʯʥʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʩʪʨʽʯʢʠ ʪʘ ʨʦʣʠʢʽʚ. 
ɺʠʤʦʛʠ ʜʦ ʢʦʥʩʪʨʫʢʮʽʾ ʢʦʥʚʝʻʨʘ: 
¶ ʧʦʩʠʣʝʥʽ ʙʘʨʘʙʘʥʠ; 
¶ ʪʦʚʩʪʽʰʽ ʟʘʭʠʩʥʽ ʰʘʨʠ ʩʪʨʽʯʢʠ; 
¶ ʥʠʟʴʢʽ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ (ʜʦ 2,5 ʤ/ʩ); 
¶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʨʦʥʴʦʚʘʥʠʭ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʣʦʪʢʽʚ; 
¶ ʟʙʽʣʴʰʝʥʘ ʰʠʨʠʥʘ ʩʪʨʽʯʢʠ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʣʦʢʘʣʴʥʠʭ ʧʝʨʝʚʘʥ-

ʪʘʞʝʥʴ. 
 
ɼʨʽʙʥʦʜʠʩʧʝʨʩʥʽ ʪʘ ʧʠʣʦʚʽ ʤʘʪʝʨʽʘʣʠ 
ɼʦ ʮʽʻʾ ʛʨʫʧʠ ʥʘʣʝʞʘʪʴ: ʧʠʣʦʚʽ ʢʦʥʮʝʥʪʨʘʪʠ, ʩʫʭʝ ʚʘʧʥʦ, ʤʽʢʨʦʬʨʘʢʮʽʾ 

ʘʛʣʦʤʝʨʘʪʫ, ʧʠʣʦʧʦʜʽʙʥʽ ʚʽʜʭʦʜʠ, ʩʫʭʽ ʜʦʤʝʥʥʽ ʜʦʙʘʚʢʠ. 
ɺʣʘʩʪʠʚʦʩʪʽ: 
¶ ʜʫʞʝ ʤʘʣʠʡ ʨʦʟʤʽʨ ʯʘʩʪʠʥʦʢ (ʜʦ 1ï2 ʤʤ); 
¶ ʚʠʩʦʢʘ ʧʣʠʚʫʯʽʩʪʴ; 
¶ ʟʜʘʪʥʽʩʪʴ ʜʦ ʫʱʽʣʴʥʝʥʥʷ; 
¶ ʨʠʟʠʢ ʚʪʨʘʪʠ ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʚʠʩʦʢʠʭ ʰʚʠʜʢʦʩʪʷʭ. 
ɺʠʤʦʛʠ ʜʦ ʢʦʥʚʝʻʨʘ: 
¶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʢʨʠʪʠʭ ʩʪʨʽʯʢʦʚʠʭ ʛʘʣʝʨʝʡ; 
¶ ʟʘʭʠʩʥʽ ʥʘʭʣʝʩʪʦʚʽ ʙʦʨʪʠ; 
¶ ʟʥʠʞʝʥʘ ʰʚʠʜʢʽʩʪʴ ʩʪʨʽʯʢʠ (1,0ï2,0 ʤ/ʩ); 
¶ ʧʠʣʦʚʣʦʚʣʶʶʯʽ ʩʠʩʪʝʤʠ; 
¶ ʛʝʨʤʝʪʠʟʘʮʽʷ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʚʫʟʣʽʚ. 
 
ʐʪʫʯʥʽ ʚʘʥʪʘʞʽ 
ʎʝ ʨʽʟʥʦʤʘʥʽʪʥʽ ʚʠʨʦʙʠ, ʝʣʝʤʝʥʪʠ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʧʘʢʝʪʠ ʤʝʪʘʣʦʧʨʦ-

ʜʫʢʮʽʾ, ʷʱʠʢʠ, ʚʠʣʠʚʥʠʮʽ, ʟʘʛʦʪʦʚʢʠ. ɼʣʷ ʾʭ ʧʝʨʝʤʽʱʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 
ʨʦʣʴʛʘʥʛʠ, ʣʘʥʮʶʛʦʚʽ ʪʘ ʩʪʨʽʯʢʦʚʽ ʢʦʥʚʝʻʨʠ ʩʧʝʮʽʘʣʴʥʦʛʦ ʚʠʢʦʥʘʥʥʷ. 

ɺʣʘʩʪʠʚʦʩʪʽ ʰʪʫʯʥʠʭ ʚʘʥʪʘʞʽʚ: 
¶ ʯʽʪʢʘ ʛʝʦʤʝʪʨʠʯʥʘ ʬʦʨʤʘ; 
¶ ʤʦʞʣʠʚʽʩʪʴ ʪʦʯʢʦʚʠʭ ʫʜʘʨʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʨʦʣʠʢʠ; 
¶ ʧʦʪʨʝʙʘ ʫ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʨʫʭʫ. 
ɺʠʤʦʛʠ ʜʦ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ: 
¶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʣʠʢʦʚʠʭ ʪʘ ʣʘʥʮʶʛʦʚʠʭ ʢʦʥʚʝʻʨʽʚ; 
¶ ʥʝʚʝʣʠʢʽ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ (0,1ï0,5 ʤ/ʩ); 
¶ ʧʦʩʠʣʝʥʽ ʥʘʧʨʘʚʣʷʶʯʽ ʝʣʝʤʝʥʪʠ; 
¶ ʪʦʯʥʽ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʧʨʠʚʦʜʦʤ. 
 
ʂʣʘʩʠʬʽʢʘʮʽʡʥʽ ʢʨʠʪʝʨʽʾ ʚʠʙʦʨʫ ʪʠʧʫ ʢʦʥʚʝʻʨʘ ʟʘʣʝʞʥʦ ʚʽʜ ʤʘʪʝʨʽʘʣʫ 
ʆʩʥʦʚʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʻ: 
¶ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʩʢʣʘʜ; 
¶ ʘʙʨʘʟʠʚʥʽʩʪʴ; 
¶ ʚʦʣʦʛʽʩʪʴ ʽ ʟʣʝʞʫʚʘʥʽʩʪʴ; 
¶ ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʧʠʣʦʫʪʚʦʨʝʥʥʷ; 



 

¶ ʪʝʤʧʝʨʘʪʫʨʘ ʤʘʪʝʨʽʘʣʫ; 
¶ ʜʦʧʫʩʪʠʤʠʡ ʪʠʩʢ ʪʘ ʫʜʘʨʠ; 
¶ ʚʠʤʦʛʠ ʜʦ ʛʝʨʤʝʪʠʯʥʦʩʪʽ. 
ɼʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ ʚʘʥʪʘʞʫ ʢʦʥʩʪʨʫʶʻʪʴʩʷ ʽʥʜʠʚʽʜʫʘʣʴʥʘ ʢʦʤʧʦʥʦʚʢʘ, 

ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʦʧʪʠʤʘʣʴʥʠʡ ʙʘʣʘʥʩ ʤʽʞ ʝʥʝʨʛʦʚʠʪʨʘʪʘʤʠ, ʧʨʦʜʫʢʪʠʚʥʽ-
ʩʪʶ ʪʘ ʥʘʜʽʡʥʽʩʪʶ. 

 
ʂʣʘʩʠʬʽʢʘʮʽʷ ʢʦʥʚʝʻʨʽʚ ʟʘ ʪʨʘʻʢʪʦʨʽʻʶ ʨʫʭʫ ʪʘ ʛʝʦʤʝʪʨʽʻʶ ʪʨʘʩʠ 
ɻʝʦʤʝʪʨʽʷ ʪʨʘʩʠ ʻ ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʯʠʥʥʠʢʽʚ, ʱʦ ʚʠʟʥʘʯʘʻ ʢʦʥʩʪʨʫ-

ʢʪʠʚʥʝ ʚʠʢʦʥʘʥʥʷ ʢʦʥʚʝʻʨʘ, ʚʠʙʽʨ ʪʠʧʫ ʪʷʛʦʚʦʛʦ ʦʨʛʘʥʘ, ʥʝʦʙʭʽʜʥʽ ʧʘʨʘʤʝ-
ʪʨʠ ʧʨʠʚʦʜʫ ʪʘ ʨʽʚʝʥʴ ʝʥʝʨʛʦʚʠʪʨʘʪ. ʋ ʛʽʨʥʠʯʦ-ʤʝʪʘʣʫʨʛʽʡʥʦʤʫ ʢʦʤʧʣʝʢʩʽ 
ʪʨʘʩʘ ʢʦʥʚʝʻʨʘ ʯʘʩʪʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʩʢʣʘʜʥʽ ʧʨʦʩʪʦʨʦʚʽ ʜʽʣʷʥʢʠ, ʱʦ ʚʠ-
ʤʘʛʘʻ ʨʝʪʝʣʴʥʦʛʦ ʽʥʞʝʥʝʨʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ. 

ʋʩʽ ʢʦʥʚʝʻʨʠ ʟʘ ʪʨʘʻʢʪʦʨʽʻʶ ʨʫʭʫ ʧʦʜʽʣʷʶʪʴ ʥʘ ʧôʷʪʴ ʦʩʥʦʚʥʠʭ ʛʨʫʧ: 
ʛʦʨʠʟʦʥʪʘʣʴʥʽ, ʥʘʭʠʣʝʥʽ, ʢʨʠʚʦʣʽʥʽʡʥʽ, ʢʦʤʙʽʥʦʚʘʥʽ ʣʘʤʘʥʽ, ʙʘʛʘʪʦʨʽʚʥʝʚʽ. 

 
ɻʦʨʠʟʦʥʪʘʣʴʥʽ ʢʦʥʚʝʻʨʠ 
ɻʦʨʠʟʦʥʪʘʣʴʥʽ ʢʦʥʚʝʻʨʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʥʘʡʯʘʩʪʽʰʝ. ɺʦʥʠ ʧʨʘʮʶ-

ʶʪʴ ʟʘ ʤʽʥʽʤʘʣʴʥʠʭ ʝʥʝʨʛʦʚʠʪʨʘʪ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʪʨʘʥʩʧʦʨ-
ʪʫʚʘʥʥʷ ʪʘ ʤʘʢʩʠʤʘʣʴʥʦ ʪʨʠʚʘʣʠʡ ʩʪʨʦʢ ʩʣʫʞʙʠ ʩʪʨʽʯʢʠ ʡ ʨʦʣʠʢʦʦʧʦʨ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ: 
¶ ʤʽʥʽʤʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʨʠʚʽʜ; 
¶ ʚʽʜʩʫʪʥʽʩʪʴ ʜʦʜʘʪʢʦʚʠʭ ʚʪʨʘʪ ʥʘ ʧʽʜʡʦʤ ʚʘʥʪʘʞʫ; 
¶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʘʥʜʘʨʪʥʠʭ ʨʦʣʠʢʦʦʧʦʨ ʪʘ ʞʦʣʦʙʣʝʥʥʷ; 
¶ ʤʦʞʣʠʚʽʩʪʴ ʚʝʣʠʢʦʾ ʜʦʚʞʠʥʠ ʪʨʘʩʠ. 
ʆʩʥʦʚʥʽ ʩʬʝʨʠ ʟʘʩʪʦʩʫʚʘʥʥʷ: 
¶ ʚʥʫʪʨʽʰʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʣʽʥʽʾ ʬʘʙʨʠʢ; 
¶ ʢʦʥʚʝʻʨʠ ʥʘ ʩʢʣʘʜʘʭ ʽ ʧʝʨʝʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʧʫʥʢʪʘʭ; 
¶ ʤʘʛʽʩʪʨʘʣʴʥʽ ʜʽʣʷʥʢʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ. 
 
ʅʘʭʠʣʝʥʽ ʢʦʥʚʝʻʨʠ 
ʅʘʭʠʣʝʥʽ ʢʦʥʚʝʻʨʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʝʨʝʤʽʱʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʧʽʜ ʢʫʪʘʤʠ 

ʚʽʜ 5Á ʜʦ 20Á ʜʣʷ ʟʚʠʯʘʡʥʠʭ ʩʪʨʽʯʦʢ ʪʘ ʜʦ 30ï35Á ʜʣʷ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʦʬʽ-
ʣʴʦʚʘʥʠʭ ʩʪʨʽʯʦʢ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʚʦʩʪʨʽʯʢʦʚʠʭ ʘʙʦ ʩʪʨʽʯʢʦʚʦ-ʣʘʥʮʶʛʦ-
ʚʠʭ ʩʠʩʪʝʤ ʤʦʞʣʠʚʠʡ ʧʽʜʡʦʤ ʧʽʜ ʢʫʪʘʤʠ ʜʦ 90Á. 

ʆʩʦʙʣʠʚʦʩʪʽ: 
¶ ʥʘʷʚʥʽʩʪʴ ʜʦʜʘʪʢʦʚʦʛʦ ʪʷʛʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʨʠʚʽʜ; 
¶ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʤʝʥʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʧʨʠ ʚʝʣʠʢʠʭ ʢʫʪʘʭ ʥʘʭʠʣʫ; 
¶ ʧʦʪʨʝʙʘ ʫ ʩʧʝʮʽʘʣʴʥʠʭ ʰʝʚʨʦʥʥʠʭ ʘʙʦ ʧʨʦʬʽʣʴʦʚʘʥʠʭ ʩʪʨʽʯʢʘʭ; 
¶ ʧʽʜʚʠʱʝʥʽ ʚʠʤʦʛʠ ʜʦ ʥʘʪʷʛʫ ʩʪʨʽʯʢʠ. 
ʇʨʠʢʣʘʜʠ ʟʘʩʪʦʩʫʚʘʥʥʷ: 
¶ ʧʦʜʘʚʘʥʥʷ ʨʫʜʠ ʟ ʥʠʞʥʽʭ ʨʽʚʥʽʚ ʢʘʨôʻʨʫ; 
¶ ʞʠʚʣʝʥʥʷ ʙʫʥʢʝʨʽʚ ʘʛʣʦʤʝʨʘʮʽʡʥʠʭ ʽ ʜʦʤʝʥʥʠʭ ʮʝʭʽʚ; 
¶ ʧʦʜʘʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʚʠʩʦʪʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʽʚʥʽ. 
ʂʨʠʚʦʣʽʥʽʡʥʽ ʢʦʥʚʝʻʨʠ (ʧʦ ʧʣʘʥʫ) 



 

ʎʝ ʢʦʥʚʝʻʨʠ, ʪʨʘʩʘ ʷʢʠʭ ʤʘʻ ʧʦʚʦʨʦʪʠ. ɺʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʦʙʽʡʪʠ ʧʝ-
ʨʝʰʢʦʜʠ ʘʙʦ ʚʧʠʩʘʪʠ ʢʦʥʚʝʻʨ ʫ ʪʝʨʠʪʦʨʽʶ ʟ ʦʙʤʝʞʝʥʠʤ ʧʨʦʩʪʦʨʦʤ. 

ʆʩʦʙʣʠʚʦʩʪʽ: 
¶ ʩʪʨʽʯʢʘ ʧʨʘʮʶʻ ʟ ʜʦʜʘʪʢʦʚʠʤʠ ʙʦʢʦʚʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ; 
¶ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʽ ʨʦʣʠʢʦʦʧʦʨʠ ʟ ʧʦʚʦʨʦʪʥʠʤʠ ʩʝʢʮʽ-

ʷʤʠ; 
¶ ʟʙʽʣʴʰʝʥʠʡ ʨʘʜʽʫʩ ʧʦʚʦʨʦʪʫ; 
¶ ʩʢʣʘʜʥʽʰʘ ʩʠʩʪʝʤʘ ʮʝʥʪʨʫʚʘʥʥʷ. 
ʇʝʨʝʚʘʛʠ: 
¶ ʟʥʘʯʥʝ ʩʢʦʨʦʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʝʨʝʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʧʫʥʢʪʽʚ; 
¶ ʤʦʞʣʠʚʽʩʪʴ ʦʙʽʡʪʠ ʙʫʜʽʚʣʽ ʘʙʦ ʪʝʭʥʦʣʦʛʽʯʥʽ ʘʛʨʝʛʘʪʠ. 
 
ʂʦʤʙʽʥʦʚʘʥʽ ʣʘʤʘʥʽ ʪʨʘʩʠ 
ʂʦʤʙʽʥʦʚʘʥʽ ʪʨʘʩʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʽ ʥʘʭʠʣʝʥʠʭ ʜʽʣʷ-

ʥʦʢ, ʱʦ ʟôʻʜʥʫʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʣʘʤʘʥʠʤʠ ʧʝʨʝʭʦʜʘʤʠ. 
ʂʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ: 
¶ ʟʤʽʥʘ ʢʫʪʘ ʥʘʭʠʣʫ ʧʦʪʨʝʙʫʻ ʩʧʝʮʽʘʣʴʥʠʭ ʧʝʨʝʭʽʜʥʠʭ ʨʦʣʠʢʦʦ-

ʧʦʨ; 
¶ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ ʫ ʟʦʥʽ ʧʝʨʝʭʦʜʫ; 
¶ ʧʦʪʨʝʙʘ ʫ ʨʝʪʝʣʴʥʦʤʫ ʨʦʟʨʘʭʫʥʢʫ ʥʘʪʷʛʫ ʩʪʨʽʯʢʠ. 
ʇʨʠʢʣʘʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ: 
¶ ʥʘ ʜʨʦʙʠʣʴʥʦ-ʟʙʘʛʘʯʫʚʘʣʴʥʠʭ ʬʘʙʨʠʢʘʭ; 
¶ ʫ ʩʢʣʘʜʩʴʢʠʭ ʩʠʩʪʝʤʘʭ; 
¶ ʥʘ ʧʝʨʝʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʩʪʘʥʮʽʷʭ ʢʘʨôʻʨʽʚ. 
 
ɹʘʛʘʪʦʨʽʚʥʝʚʽ ʢʦʥʚʝʻʨʥʽ ʩʠʩʪʝʤʠ 
ʋ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʢʦʥʚʝʻʨʥʽ ʪʨʘʩʠ ʩʧʦʣʫʯʘʶʪʴʩʷ ʤʽʞ ʨʽʟʥʠʤʠ ʨʽʚʥʷʤʠ 

ʙʫʜʽʚʝʣʴ ʘʙʦ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʝʢʮʽʡ. 
ʆʩʦʙʣʠʚʦʩʪʽ: 
¶ ʩʢʣʘʜʥʽ ʢʦʤʧʦʥʫʚʘʥʥʷ ʧʨʠʚʦʜʫ; 
¶ ʟʥʘʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʫʟʣʠ; 
¶ ʧʦʪʨʝʙʘ ʫ ʪʦʯʥʽʡ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ʢʽʣʴʢʦʭ ʢʦʥʚʝʻʨʽʚ. 
ʇʨʠʢʣʘʜʠ: 
¶ ʙʘʛʘʪʦʨʽʚʥʝʚʽ ʩʢʣʘʜʠ; 
¶ ʮʝʭʠ ʘʛʣʦʤʝʨʘʮʽʾ ʪʘ ʜʦʤʝʥʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ; 
¶ ʟʙʘʛʘʯʫʚʘʣʴʥʽ ʬʘʙʨʠʢʠ. 
 
ɯʥʞʝʥʝʨʥʽ ʢʨʠʪʝʨʽʾ ʚʠʙʦʨʫ ʪʠʧʫ ʪʨʘʩʠ 
ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʪʨʘʩʠ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ: 
¶ ʨʝʣʴʻʬ ʤʽʩʮʝʚʦʩʪʽ ʘʙʦ ʢʦʥʬʽʛʫʨʘʮʽʶ ʮʝʭʫ; 
¶ ʜʦʧʫʩʪʠʤʽ ʢʫʪʠ ʥʘʭʠʣʫ; 
¶ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʘʥʪʘʞʫ; 
¶ ʝʥʝʨʛʝʪʠʯʥʽ ʚʠʪʨʘʪʠ ʥʘ ʧʝʨʝʤʽʱʝʥʥʷ; 
¶ ʟʥʦʰʫʚʘʥʥʷ ʩʪʨʽʯʢʠ ʥʘ ʧʦʚʦʨʦʪʘʭ ʽ ʧʝʨʝʭʦʜʘʭ; 
¶ ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʪʫʧʫ ʜʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 



 

 

 
ʈʠʩʫʥʦʢ 9.5 ï ʊʠʧʠ ʛʝʦʤʝʪʨʠʯʥʠʭ ʪʨʘʩ ʢʦʥʚʝʻʨʽʚ  
 
ʂʣʘʩʠʬʽʢʘʮʽʷ ʢʦʥʚʝʻʨʽʚ ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ 
ʌʫʥʢʮʽʦʥʘʣʴʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʻ ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʠ ʚʠ-

ʙʦʨʽ ʪʘ ʧʨʦʝʢʪʫʚʘʥʥʽ ʢʦʥʚʝʻʨʥʦʾ ʩʠʩʪʝʤʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʦ ʚʠʟʥʘʯʘʻ ʨʦʣʴ ʢʦʥ-
ʚʝʻʨʘ ʚ ʪʝʭʥʦʣʦʛʽʯʥʽʡ ʩʭʝʤʽ, ʚʠʤʦʛʠ ʜʦ ʡʦʛʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʢʦʥʩʪʨʫʢʮʽʾ, 
ʩʠʩʪʝʤʠ ʧʨʠʚʦʜʫ ʪʘ ʨʽʚʥʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. ʅʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʛʽʨʥʠʯʦ-ʤʝʪʘ-
ʣʫʨʛʽʡʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʢʦʥʚʝʻʨʽʚ, ʢʦʞʝʥ 
ʟ ʷʢʠʭ ʚʠʢʦʥʫʻ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʝ ʟʘʚʜʘʥʥʷ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʘʙʦ ʪʝʭʥʦʣʦʛʽʯ-
ʥʦʤʫ ʧʨʦʮʝʩʽ. 

ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʚʢʣʶʯʘʻ ʧôʷʪʴ ʦʩʥʦʚʥʠʭ ʛʨʫʧ: ʤʘʛʥʽʩʪʨʘ-
ʣʴʥʽ, ʪʝʭʥʦʣʦʛʽʯʥʽ, ʧʦʜʘʶʯʽ (ʞʠʚʠʣʴʥʽ), ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʽ (ʥʘʢʦʧʠʯʫʚʘ-
ʣʴʥʽ), ʩʧʝʮʽʘʣʴʥʽ ʢʦʥʚʝʻʨʠ. 

 
ʄʘʛʽʩʪʨʘʣʴʥʽ ʢʦʥʚʝʻʨʠ 
ʄʘʛʽʩʪʨʘʣʴʥʽ ʢʦʥʚʝʻʨʠ ð ʮʝ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʣʽʥʽʾ ʚʝ-

ʣʠʢʦʾ ʧʨʦʪʷʞʥʦʩʪʽ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʩʥʦʚʥʠʡ ʚʘʥʪʘʞʦʧʦʪʽʢ ʤʽʞ ʢʣʶʯʦ-
ʚʠʤʠ ʚʠʨʦʙʥʠʯʠʤʠ ʣʘʥʢʘʤʠ. ɺʦʥʠ ʻ çʪʨʘʥʩʧʦʨʪʥʠʤʠ ʘʨʪʝʨʽʷʤʠè ɻʄʂ. 

ʆʩʦʙʣʠʚʦʩʪʽ ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʢʦʥʚʝʻʨʽʚ: 
¶ ʜʦʚʞʠʥʘ ʪʨʘʩʠ ʤʦʞʝ ʧʝʨʝʚʠʱʫʚʘʪʠ ʢʽʣʴʢʘ ʢʽʣʦʤʝʪʨʽʚ; 
¶ ʚʠʩʦʢʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ (ʜʦ 20 000 ʪ/ʛʦʜ); 
¶ ʚʝʣʠʢʽ ʰʠʨʠʥʠ ʩʪʨʽʯʢʠ (ʜʦ 2000 ʤʤ ʽ ʙʽʣʴʰʝ); 
¶ ʩʢʣʘʜʥʽ ʩʠʩʪʝʤʠ ʥʘʪʷʛʫ ʩʪʨʽʯʢʠ; 
¶ ʙʘʛʘʪʦʧʨʠʚʦʜʥʽ ʧʨʠʚʽʜʥʽ ʩʪʘʥʮʽʾ. 



 

ʇʨʠʢʣʘʜʠ ʟʘʩʪʦʩʫʚʘʥʥʷ: 
¶ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʨʫʜʠ ʚʽʜ ʢʘʨôʻʨʥʦʛʦ ʟʘʙʦʶ ʜʦ ʜʨʦʙʘʨʦʢ; 
¶ ʜʦʩʪʘʚʢʘ ʘʛʣʦʤʝʨʘʪʫ ʜʦ ʜʦʤʝʥʥʠʭ ʧʝʯʝʡ; 
¶ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʪʫ ʥʘ ʩʢʣʘʜ. 
 
ʊʝʭʥʦʣʦʛʽʯʥʽ ʢʦʥʚʝʻʨʠ 
ʎʝ ʢʦʥʚʝʻʨʠ, ʷʢʽ ʽʥʪʝʛʨʦʚʘʥʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ 

ʪʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʝʨʝʤʽʱʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʚʩʝʨʝʜʠʥʽ ʦʜʠʥʠʯʥʠʭ ʤʘʰʠʥ ʘʙʦ 
ʘʛʨʝʛʘʪʽʚ. 

ʍʘʨʘʢʪʝʨʥʽ ʨʠʩʠ: 
¶ ʥʝʨʽʜʢʦ ʻ ʯʘʩʪʠʥʦʶ ʩʢʣʘʜʥʦʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʫʩʪʘʥʦʚʢʠ; 
¶ ʫʪʚʦʨʶʶʪʴ ʻʜʠʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʮʠʢʣ (ʥʘʧʨʠʢʣʘʜ, ʘʛʣʦʤʝʨʘ-

ʮʽʡʥʽ ʩʪʨʽʯʢʠ); 
¶ ʧʨʘʮʶʶʪʴ ʫ ʨʝʞʠʤʘʭ, ʩʠʥʭʨʦʥʽʟʦʚʘʥʠʭ ʽʟ ʪʝʭʥʦʣʦʛʽʯʥʦʶ ʣʽʥʽʻʶ. 
ʇʨʠʢʣʘʜʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʢʦʥʚʝʻʨʽʚ: 
¶ ʘʛʣʦʤʝʨʘʮʽʡʥʽ ʩʪʨʽʯʢʠ; 
¶ ʢʦʥʚʝʻʨʠ ʚ ʧʝʯʘʭ ʪʝʨʤʦʦʙʨʦʙʢʠ; 
¶ ʧʣʘʩʪʠʥʯʘʩʪʽ ʢʦʥʚʝʻʨʠ ʫ ʧʨʦʢʘʪʥʠʭ ʮʝʭʘʭ. 
 
ʇʦʜʘʶʯʽ (ʞʠʚʠʣʴʥʽ) ʢʦʥʚʝʻʨʠ 
ʎʽʣʴ ʮʠʭ ʢʦʥʚʝʻʨʽʚ ð ʟʘʙʝʟʧʝʯʠʪʠ ʨʽʚʥʦʤʽʨʥʫ, ʢʦʥʪʨʦʣʴʦʚʘʥʫ ʧʦʜʘʯʫ 

ʤʘʪʝʨʽʘʣʫ ʫ ʜʨʦʙʘʨʢʠ, ʛʨʦʭʦʪʠ, ʩʫʰʘʨʢʠ, ʙʫʥʢʝʨʠ ʘʙʦ ʽʥʰʝ ʦʙʣʘʜʥʘʥʥʷ. 
ʆʩʦʙʣʠʚʦʩʪʽ: 
¶ ʥʝʚʝʣʠʢʽ ʜʦʚʞʠʥʠ; 
¶ ʩʪʘʙʽʣʽʟʦʚʘʥʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ; 
¶ ʥʝʦʙʭʽʜʥʽʩʪʴ ʪʦʯʥʦʾ ʨʝʛʫʣʷʮʽʾ ʚʠʪʨʘʪʠ ʤʘʪʝʨʽʘʣʫ; 
¶ ʤʘʣʦʰʚʠʜʢʽʩʥʠʡ ʨʝʞʠʤ (0,1ï0,5 ʤ/ʩ). 
ɿʘʩʪʦʩʫʚʘʥʥʷ: 
¶ ʞʠʚʣʝʥʥʷ ʜʨʦʙʘʨʦʢ; 
¶ ʜʦʟʫʶʯʘ ʧʦʜʘʯʘ ʩʠʧʢʠʭ ʤʘʪʝʨʽʘʣʽʚ; 
¶ ʧʦʜʘʯʘ ʨʫʜʠ ʥʘ ʩʦʨʪʫʚʘʥʥʷ. 
 
ʈʦʟʚʘʥʪʘʞʫʚʘʣʴʥʽ ʪʘ ʥʘʢʦʧʠʯʫʚʘʣʴʥʽ ʢʦʥʚʝʻʨʠ 
ʎʽ ʢʦʥʚʝʻʨʠ ʧʨʘʮʶʶʪʴ ʫ ʟʦʥʽ ʨʦʟʚʘʥʪʘʞʝʥʥʷ, ʥʘʢʦʧʠʯʝʥʥʷ ʘʙʦ ʪʠʤ-

ʯʘʩʦʚʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ. 
ʌʫʥʢʮʽʾ: 
¶ ʚʽʜʚʝʜʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʧʽʩʣʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʘʛʨʝʛʘʪʽʚ; 
¶ ʬʦʨʤʫʚʘʥʥʷ ʩʢʣʘʜʽʚ ʩʠʧʢʠʭ ʤʘʪʝʨʽʘʣʽʚ; 
¶ ʟʘʚʘʥʪʘʞʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ; 
¶ ʩʪʚʦʨʝʥʥʷ ʙʫʥʢʝʨʥʠʭ ʥʘʢʦʧʠʯʝʥʴ. 
ʇʨʠʢʣʘʜʠ: 
¶ ʢʦʥʚʝʻʨʠ ʧʽʜ ʜʨʦʙʘʨʢʘʤʠ; 
¶ ʩʠʩʪʝʤʠ ʩʢʣʘʜʫʚʘʥʥʷ ʨʫʜʠ; 
¶ ʨʘʜʽʘʣʴʥʽ ʢʦʥʚʝʻʨʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʽʯʥʠʭ ʥʘʩʠʧʽʚ. 
 



 

ʉʧʝʮʽʘʣʴʥʽ ʢʦʥʚʝʻʨʠ 
ɼʦ ʩʧʝʮʽʘʣʴʥʠʭ ʢʦʥʚʝʻʨʽʚ ʥʘʣʝʞʘʪʴ ʪʠʧʠ, ʘʜʘʧʪʦʚʘʥʽ ʜʦ ʩʧʝʮʠʬʽʯʥʠʭ 

ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚ ʘʙʦ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʟʘʜʘʯ. 
ɺʠʜʠ ʩʧʝʮʽʘʣʴʥʠʭ ʢʦʥʚʝʻʨʽʚ: 
¶ ʩʪʨʽʯʢʦʚʦ-ʣʘʥʮʶʛʦʚʽ ʜʣʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚʝʣʠʢʠʭ ʬʨʘʢʮʽʡ; 
¶ ʜʚʦʩʪʨʽʯʢʦʚʽ ʜʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʧʽʜ ʢʫʪʘʤʠ ʜʦ 90Á; 
¶ ʤʘʛʥʽʪʥʽ ʢʦʥʚʝʻʨʠ ʜʣʷ ʯʦʨʥʠʭ ʤʝʪʘʣʽʚ; 
¶ ʪʝʧʣʦʚʠʪʨʠʚʘʣʽ ʢʦʥʚʝʻʨʠ ʜʣʷ ʛʘʨʷʯʠʭ ʤʘʪʝʨʽʘʣʽʚ; 
¶ ʢʦʥʚʝʻʨʠ ʟʽ ʩʪʨʽʯʢʘʤʠ ʟʽ ʩʧʝʮʽʘʣʴʥʠʤʠ ʧʨʦʬʽʣʷʤʠ; 
¶ ʚʠʙʫʭʦʟʘʭʠʱʝʥʽ ʚʠʢʦʥʘʥʥʷ ʜʣʷ ʰʘʭʪ. 
 
6. ʂʨʠʪʝʨʽʾ ʚʠʙʦʨʫ ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ 
ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʪʠʧʫ ʢʦʥʚʝʻʨʘ ʽʥʞʝʥʝʨ ʚʨʘʭʦʚʫʻ: 
¶ ʭʘʨʘʢʪʝʨ ʚʠʢʦʥʫʻʤʦʾ ʦʧʝʨʘʮʽʾ (ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʧʦʜʘʯʘ, ʥʘʢʦ-

ʧʠʯʝʥʥʷ); 
¶ ʪʠʧ ʚʘʥʪʘʞʫ; 
¶ ʥʝʦʙʭʽʜʥʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʰʚʠʜʢʽʩʪʴ; 
¶ ʧʨʦʪʷʞʥʽʩʪʴ ʤʘʨʰʨʫʪʫ; 
¶ ʥʘʷʚʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʙʤʝʞʝʥʴ; 
¶ ʧʦʪʨʝʙʫ ʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ; 
¶ ʪʝʧʣʦʚʽ, ʘʙʨʘʟʠʚʥʽ ʘʙʦ ʫʜʘʨʥʽ ʚʧʣʠʚʠ. 
 

 
ʈʠʩʫʥʦʢ 9.6 ï ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʪʠʧʠ ʢʦʥʚʝʻʨʽʚ 

 
ʂʣʘʩʠʬʽʢʘʮʽʷ ʢʦʥʚʝʻʨʽʚ ʟʘ ʤʦʙʽʣʴʥʽʩʪʶ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤ ʚʠʢʦʥʘʥ-

ʥʷʤ 
ʍʘʨʘʢʪʝʨ ʤʦʙʽʣʴʥʦʩʪʽ ʪʘ ʩʧʦʩʽʙ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʢʦʥʚʝʻʨʘ 

ʚʠʟʥʘʯʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʩʪʘʮʽʦʥʘʨʥʠʭ, ʪʠʤʯʘʩʦʚʠʭ 
ʘʙʦ ʟʤʽʥʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚʘʭ. ʋ ʛʽʨʥʠʯʦ-ʤʝʪʘʣʫʨʛʽʡʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ʪʨʘ-
ʧʣʷʶʪʴʩʷ ʷʢ ʧʦʚʥʽʩʪʶ ʩʪʘʮʽʦʥʘʨʥʽ ʢʦʥʚʝʻʨʥʽ ʣʽʥʽʾ, ʪʘʢ ʽ ʤʦʙʽʣʴʥʽ ʩʠʩʪʝʤʠ, 
ʱʦ ʰʚʠʜʢʦ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʘʙʦ ʧʝʨʝʙʫʜʦʚʫʶʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʪʝʭʥʦʣʦʛʽʯ-
ʥʠʭ ʧʦʪʨʝʙ. 



 

ʋʩʽ ʢʦʥʚʝʻʨʠ ʟʘ ʤʦʙʽʣʴʥʽʩʪʶ ʧʦʜʽʣʷʶʪʴ ʥʘ ʧôʷʪʴ ʦʩʥʦʚʥʠʭ ʛʨʫʧ: 
ʩʪʘʮʽʦʥʘʨʥʽ, ʧʝʨʝʩʫʚʥʽ, ʧʝʨʝʥʦʩʥʽ, ʪʝʣʝʩʢʦʧʽʯʥʽ, ʤʦʜʫʣʴʥʽ. 

 
ʉʪʘʮʽʦʥʘʨʥʽ ʢʦʥʚʝʻʨʠ 
ʉʪʘʮʽʦʥʘʨʥʽ ʢʦʥʚʝʻʨʠ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘ ʪʨʠʚʘʣʠʡ ʩʪʨʦʢ ʫ ʢʦʥʢʨʝʪ-

ʥʦʤʫ ʤʽʩʮʽ ʪʘ ʧʨʘʮʶʶʪʴ ʫ ʩʢʣʘʜʽ ʧʦʩʪʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 
ʎʝ ʥʘʡʧʦʰʠʨʝʥʽʰʠʡ ʪʠʧ ʫ ɻʄʂ. 

ʆʩʦʙʣʠʚʦʩʪʽ: 
¶ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʷʭ ʘʙʦ ʙʝʪʦʥʥʠʭ ʦʩʥʦʚʘʭ; 
¶ ʤʘʶʪʴ ʞʦʨʩʪʢʫ ʩʭʝʤʫ ʧʨʠʚʦʜʫ ʪʘ ʥʘʪʷʛʫ; 
¶ ʨʦʟʨʘʭʦʚʘʥʽ ʥʘ ʚʝʣʠʢʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ; 
¶ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʽʾ; 
¶ ʩʢʣʘʜʥʽ ʪʨʘʩʠ ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ ʢʽʣʴʢʘ ʣʘʤʘʥʠʭ ʯʠ ʙʘʛʘʪʦʨʽʚʥʝ-

ʚʠʭ ʜʽʣʷʥʦʢ. 
ʊʠʧʦʚʽ ʩʬʝʨʠ ʟʘʩʪʦʩʫʚʘʥʥʷ: 
¶ ʟʙʘʛʘʯʫʚʘʣʴʥʽ ʬʘʙʨʠʢʠ; 
¶ ʘʛʣʦʤʝʨʘʮʽʡʥʽ ʪʘ ʜʦʤʝʥʥʽ ʮʝʭʠ; 
¶ ʤʘʛʽʩʪʨʘʣʴʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʛʘʣʝʨʝʾ. 
 
ʇʝʨʝʩʫʚʥʽ ʢʦʥʚʝʻʨʠ 
ʇʝʨʝʩʫʚʥʽ ʢʦʥʚʝʻʨʠ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘ ʢʦʣʽʩʥʠʭ ʘʙʦ ʛʫʩʝʥʠʯʥʠʭ 

ʧʣʘʪʬʦʨʤʘʭ ʽ ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠ ʩʚʦʻ ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʙʝʟ ʜʝʤʦʥʪʘʞʫ. 
ʆʩʦʙʣʠʚʦʩʪʽ: 
¶ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʧʦʪʨʝʙʽ ʨʝʛʫʣʷʨʥʦ ʟʤʽʥʶʚʘʪʠ ʤʽʩʮʝ ʨʦʟʚʘ-

ʥʪʘʞʝʥʥʷ; 
¶ ʤʘʶʪʴ ʘʚʪʦʥʦʤʥʽ ʭʦʜʦʚʽ ʤʝʭʘʥʽʟʤʠ ʘʙʦ ʙʫʢʩʠʨʫʶʪʴʩʷ ʪʝʭʥʽʢʦʶ; 
¶ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʢʘʨôʻʨʘʭ ʪʘ ʧʦʨʪʘʭ; 
¶ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʷʢ ʯʘʩʪʠʥʘ ʩʢʣʘʜʥʠʭ ʧʝʨʝʚʘʥʪʘʞʫʚʘʣʴʥʠʭ 

ʩʠʩʪʝʤ. 
ɺʠʢʦʨʠʩʪʘʥʥʷ: 
¶ ʢʘʨôʻʨʥʽ ʧʝʨʝʚʘʥʪʘʞʫʚʘʣʴʥʽ ʧʫʥʢʪʠ; 
¶ ʧʝʨʝʩʫʚʥʽ ʜʨʦʙʠʣʴʥʽ ʢʦʤʧʣʝʢʩʠ. 
 
ʇʝʨʝʥʦʩʥʽ ʢʦʥʚʝʻʨʠ 
ʎʝ ʣʝʛʢʽ ʢʦʥʚʝʻʨʠ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʦʢʨʝʤʠʭ ʩʝʢʮʽʡ, ʷʢʽ ʣʝʛʢʦ ʧʝʨʝ-

ʤʽʱʫʚʘʪʠ ʚʨʫʯʥʫ ʘʙʦ ʤʘʣʦʛʘʙʘʨʠʪʥʦʶ ʪʝʭʥʽʢʦʶ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 
ʪʠʤʯʘʩʦʚʠʭ ʨʦʙʽʪ. 

ʆʩʦʙʣʠʚʦʩʪʽ: 
¶ ʥʝʚʝʣʠʢʽ ʜʦʚʞʠʥʠ (6ï20 ʤ); 
¶ ʥʝʚʝʣʠʢʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ; 
¶ ʢʦʤʧʘʢʪʥʽ ʛʘʙʘʨʠʪʠ; 
¶ ʤʽʥʽʤʘʣʴʥʠʡ ʧʨʠʚʽʜ ʪʘ ʩʧʨʦʱʝʥʝ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 
ɿʘʩʪʦʩʫʚʘʥʥʷ: 
¶ ʜʦʧʦʤʽʞʥʽ ʨʦʙʦʪʠ ʫ ʮʝʭʘʭ; 
¶ ʚʘʥʪʘʞʥʽ ʦʧʝʨʘʮʽʾ ʚ ʩʢʣʘʜʘʭ; 



 

¶ ʘʚʘʨʽʡʥʽ ʪʘ ʨʝʤʦʥʪʥʽ ʩʭʝʤʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ. 
 
ʊʝʣʝʩʢʦʧʽʯʥʽ ʢʦʥʚʝʻʨʠ 
ʊʝʣʝʩʢʦʧʽʯʥʽ ʢʦʥʚʝʻʨʠ ʤʘʶʪʴ ʟʤʽʥʥʫ ʜʦʚʞʠʥʫ ʩʝʢʮʽʡ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʨʝʛʫʣʶʚʘʪʠ ʟʦʥʫ ʨʦʟʚʘʥʪʘʞʝʥʥʷ. 
ʇʝʨʝʚʘʛʠ: 
¶ ʤʦʞʣʠʚʽʩʪʴ ʨʦʙʦʪʠ ʟ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʟʘʩʦʙʘʤʠ ʨʽʟʥʦʾ ʚʠʩʦʪʠ; 
¶ ʟʨʫʯʥʽʩʪʴ ʫ ʧʝʨʝʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʦʧʝʨʘʮʽʷʭ; 
¶ ʝʢʦʥʦʤʽʷ ʧʣʦʱʽ. 
ɺʠʢʦʨʠʩʪʘʥʥʷ: 
¶ ʪʝʨʤʽʥʘʣʠ, ʩʢʣʘʜʠ, ʧʝʨʝʚʘʥʪʘʞʫʚʘʣʴʥʽ ʤʘʡʜʘʥʯʠʢʠ; 
¶ ʨʦʙʦʪʠ ʟ ʬʦʨʤʫʚʘʥʥʷ ʰʪʘʙʝʣʽʚ ʩʠʧʢʠʭ ʤʘʪʝʨʽʘʣʽʚ. 
 
ʄʦʜʫʣʴʥʽ ʢʦʥʚʝʻʨʠ 
ʄʦʜʫʣʴʥʽ ʢʦʥʚʝʻʨʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟʽ ʩʪʘʥʜʘʨʪʥʠʭ ʩʝʢʮʽʡ, ʷʢʽ ʤʦʞʫʪʴ 

ʰʚʠʜʢʦ ʟʘʤʽʥʶʚʘʪʠʩʷ ʘʙʦ ʧʝʨʝʙʫʜʦʚʫʚʘʪʠʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʟʘʚʜʘʥʴ ʚʠʨʦʙ-
ʥʠʮʪʚʘ. 

ʆʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ: 
¶ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ʢʦʤʧʦʥʦʚʢʠ; 
¶ ʰʚʠʜʢʠʡ ʤʦʥʪʘʞ ʽ ʜʝʤʦʥʪʘʞ; 
¶ ʤʦʞʣʠʚʽʩʪʴ ʘʜʘʧʪʘʮʽʾ ʧʽʜ ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʣʽʥʽʾ; 
¶ ʨʝʤʦʥʪʦʧʨʠʜʘʪʥʽʩʪʴ ʟʘʚʜʷʢʠ ʫʥʽʬʽʢʦʚʘʥʠʤ ʚʫʟʣʘʤ. 
ʇʨʠʢʣʘʜʠ ʟʘʩʪʦʩʫʚʘʥʥʷ: 
¶ ʪʠʤʯʘʩʦʚʽ ʚʠʨʦʙʥʠʯʽ ʣʽʥʽʾ; 
¶ ʨʝʢʦʥʩʪʨʫʢʮʽʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ; 
¶ ʤʦʙʽʣʴʥʽ ʨʝʤʦʥʪʥʽ ʢʦʤʧʣʝʢʩʠ. 
 
ʂʣʶʯʦʚʽ ʢʨʠʪʝʨʽʾ ʚʠʙʦʨʫ ʪʠʧʫ ʚʠʢʦʥʘʥʥʷ 
ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʤʦʙʽʣʴʥʦʩʪʽ ʢʦʥʚʝʻʨʘ ʚʨʘʭʦʚʫʶʪʴ: 
¶ ʩʪʘʣʽʩʪʴ ʘʙʦ ʤʽʥʣʠʚʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʦʪʦʢʽʚ; 
¶ ʧʦʪʨʝʙʫ ʚ ʤʘʥʝʚʨʝʥʦʩʪʽ; 
¶ ʜʦʚʞʠʥʫ ʪʘ ʩʢʣʘʜʥʽʩʪʴ ʪʨʘʩʠ; 
¶ ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ (ʧʠʣ, ʚʦʣʦʛʘ, ʪʝʤʧʝʨʘʪʫʨʘ); 
¶ ʚʠʤʦʛʠ ʜʦ ʰʚʠʜʢʦʛʦ ʤʦʥʪʘʞʫ/ʜʝʤʦʥʪʘʞʫ; 
¶ ʨʽʚʝʥʴ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ. 

 



 

 
ʈʠʩʫʥʦʢ 9.7 ï ʂʣʘʩʠʬʽʢʘʮʽʷ ʢʦʥʚʝʻʨʽʚ ʟʘ ʤʦʙʽʣʴʥʽʩʪʶ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤ 

ʚʠʢʦʥʘʥʥʷʤ (ʘʚʪʦʨʩʴʢʘ ʩʭʝʤʘ) 
 
ʉʪʨʽʯʢʦʚʽ ʢʦʥʚʝʻʨʠ 
ʉʪʨʽʯʢʦʚʽ ʢʦʥʚʝʻʨʠ ʻ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤ ʪʠʧʦʤ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ ʫ 

ʛʽʨʥʠʯʦ-ʤʝʪʘʣʫʨʛʽʡʥʦʤʫ ʢʦʤʧʣʝʢʩʽ. ɺʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʫ ʧʨʦʜʫʢʪʠʚ-
ʥʽʩʪʴ, ʤʦʞʣʠʚʽʩʪʴ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʥʘ ʟʥʘʯʥʽ ʚʽʜʩʪʘʥʽ, ʥʠʟʴʢʽ ʧʠʪʦʤʽ ʝʥʝʨ-
ʛʦʚʠʪʨʘʪʠ ʪʘ ʚʠʩʦʢʫ ʥʘʜʽʡʥʽʩʪʴ ʫ ʚʘʞʢʠʭ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚʘʭ. ʂʦʥʩʪʨʫʢʮʽʷ 
ʩʪʨʽʯʢʦʚʦʛʦ ʢʦʥʚʝʻʨʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʠʟʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʫʟʣʽʚ, ʢʦʞʝʥ ʟ 
ʷʢʠʭ ʚʠʢʦʥʫʻ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʫ ʨʦʣʴ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʩʪʽʡʢʦʾ, ʙʝʟʧʝʨʝʨʚʥʦʾ ʪʘ 
ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʪʨʘʥʩʧʦʨʪʥʦʾ ʣʽʥʽʾ. 

 
ɿʘʛʘʣʴʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʩʪʨʽʯʢʦʚʦʛʦ ʢʦʥʚʝʻʨʘ 
ɿʘʛʘʣʴʥʘ ʢʦʤʧʦʥʦʚʢʘ ʩʪʨʽʯʢʦʚʦʛʦ ʢʦʥʚʝʻʨʘ ʚʢʣʶʯʘʻ ʪʷʛʦʚʦ-ʚʘʥʪʘ-

ʞʦʥʝʩʫʯʫ ʩʪʨʽʯʢʫ, ʨʦʣʠʢʦʦʧʦʨʠ, ʧʨʠʚʦʜʥʫ ʩʪʘʥʮʽʶ, ʥʘʪʷʞʥʫ ʩʪʘʥʮʽʶ, ʨʘʤʥʫ 
ʢʦʥʩʪʨʫʢʮʽʶ (ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʾ), ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʽ ʪʘ ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʽ 
ʚʫʟʣʠ, ʘ ʪʘʢʦʞ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʽ ʙʝʟʧʝʢʠ. ɺʟʘʻʤʦʜʽʷ ʮʠʭ ʝʣʝʤʝʥʪʽʚ ʚʠ-
ʟʥʘʯʘʻ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ ʥʘʜʽʡ-
ʥʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ. 

ʅʠʞʯʝ ʧʦʜʘʥʦ ʨʦʟʛʦʨʥʫʪʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩ-
ʪʨʫʢʮʽʾ. 

 
ʉʪʨʽʯʢʘ ʷʢ ʪʷʛʦʚʠʡ ʽ ʚʘʥʪʘʞʦʥʝʩʫʯʠʡ ʦʨʛʘʥ 
ʉʪʨʽʯʢʘ ʻ ʢʣʶʯʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʢʦʥʚʝʻʨʘ, ʷʢʠʡ ʦʜʥʦʯʘʩʥʦ ʚʠʢʦʥʫʻ 

ʬʫʥʢʮʽʾ ʪʷʛʦʚʦʛʦ ʦʨʛʘʥʘ ʽ ʧʦʚʝʨʭʥʽ ʜʣʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚʘʥʪʘʞʫ. ɺʦʥʘ 
ʩʧʨʠʡʤʘʻ ʤʝʭʘʥʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʫʜʘʨʠ, ʘʙʨʘʟʠʚʥʠʡ ʟʥʦʩ ʽ ʜʽʶ ʪʝʤʧʝʨʘ-
ʪʫʨʠ. 

ʉʪʨʽʯʢʠ ʤʦʞʫʪʴ ʙʫʪʠ: 
¶ ʨʝʟʠʥʦʪʢʘʥʠʥʥʠʤʠ (ʪʢʘʥʠʥʥʠʡ ʢʘʨʢʘʩ); 



 

¶ ʨʝʟʠʥʦʢʦʨʜʥʠʤʠ (ʩʠʥʪʝʪʠʯʥʽ ʢʦʨʜʠ); 
¶ ʤʝʪʘʣʦʢʦʨʜʥʠʤʠ (ʚʠʩʦʢʘ ʤʽʮʥʽʩʪʴ ʧʨʠ ʚʝʣʠʢʠʭ ʜʦʚʞʠʥʘʭ). 
ʆʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʩʪʨʽʯʢʠ: 
¶ ʰʠʨʠʥʘ (400ï2200 ʤʤ); 
¶ ʢʽʣʴʢʽʩʪʴ ʧʨʦʢʣʘʜʦʢ; 
¶ ʪʦʚʱʠʥʘ ʛʫʤʦʚʠʭ ʰʘʨʽʚ; 
¶ ʢʣʘʩ ʤʽʮʥʦʩʪʽ (ʚʽʜ 160 ʜʦ 4000 ʢʅ/ʤ); 
¶ ʪʠʧ ʞʦʣʦʙʣʝʥʥʷ ʩʪʨʽʯʢʠ (20ï35Á). 
 
ʈʦʣʠʢʦʦʧʦʨʠ 
ʈʦʣʠʢʦʦʧʦʨʠ ʧʽʜʪʨʠʤʫʶʪʴ ʩʪʨʽʯʢʫ ʪʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ʾʾ ʧʨʘʚʠʣʴʥʝ ʞʦ-

ʣʦʙʣʝʥʥʷ. ɺʦʥʠ ʟʤʝʥʰʫʶʪʴ ʦʧʽʨ ʨʫʭʫ ʪʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʨʘʩʠ. 
ʊʠʧʠ ʨʦʣʠʢʦʦʧʦʨ: 
¶ ʪʨʠʢʫʪʥʽ ʞʦʣʦʙʯʘʩʪʽ (ʦʩʥʦʚʥʠʡ ʪʠʧ ʜʣʷ ʚʘʥʪʘʞʥʦʾ ʛʽʣʢʠ); 
¶ ʛʦʨʠʟʦʥʪʘʣʴʥʽ (ʜʣʷ ʭʦʣʦʩʪʦʾ ʛʽʣʢʠ); 
¶ ʧʦʚʦʨʦʪʥʽ ʨʦʣʠʢʦʦʧʦʨʠ (ʜʣʷ ʢʦʨʝʢʮʽʾ ʩʭʦʜʫ ʩʪʨʽʯʢʠ); 
¶ ʫʜʘʨʥʽ ʨʦʣʠʢʠ (ʫ ʟʦʥʽ ʟʘʚʘʥʪʘʞʝʥʥʷ). 
ɺʽʜʩʪʘʥʴ ʤʽʞ ʨʦʣʠʢʦʦʧʦʨʘʤʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʰʠʨʠʥʠ ʡ ʪʠʧʫ ʩʪʨʽʯʢʠ ʪʘ 

ʩʪʘʥʦʚʠʪʴ 0,8ï1,2 ʤ. 
 
ʇʨʠʚʦʜʥʘ ʩʪʘʥʮʽʷ 
ʇʨʠʚʦʜʥʘ ʩʪʘʥʮʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ, ʨʝʜʫʢʪʦʨʘ, ʟôʻʜʥʫ-

ʚʘʣʴʥʠʭ ʤʫʬʪ ʽ ʧʨʠʚʦʜʥʦʛʦ ʙʘʨʘʙʘʥʘ. 
ɰʾ ʬʫʥʢʮʽʾ: 
¶ ʧʝʨʝʜʘʚʘʥʥʷ ʪʷʛʦʚʦʛʦ ʟʫʩʠʣʣʷ ʥʘ ʩʪʨʽʯʢʫ; 
¶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʧʫʩʢʫ, ʟʫʧʠʥʢʠ ʪʘ ʨʝʛʫʣʝʥʥʷ ʰʚʠʜʢʦʩʪʽ; 
¶ ʩʪʘʙʽʣʽʟʘʮʽʷ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ. 
ʊʠʧʠ ʧʨʠʚʦʜʽʚ: 
¶ ʝʣʝʢʪʨʦʜʚʠʛʫʥ + ʨʝʜʫʢʪʦʨ (ʢʣʘʩʠʯʥʠʡ ʚʘʨʽʘʥʪ); 
¶ ʤʦʪʦʨ-ʙʘʨʘʙʘʥ; 
¶ ʙʘʛʘʪʦʧʨʠʚʽʜʥʽ ʩʠʩʪʝʤʠ ʜʣʷ ʜʦʚʛʠʭ ʪʨʘʩ; 
¶ ʯʘʩʪʦʪʥʦ-ʢʝʨʦʚʘʥʽ ʧʨʠʚʦʜʠ (VFD). 
 
ʅʘʪʷʞʥʘ ʩʪʘʥʮʽʷ 
ʅʘʪʷʞʥʘ ʩʪʘʥʮʽʷ ʟʘʙʝʟʧʝʯʫʻ ʧʦʩʪʽʡʥʠʡ ʥʘʪʷʛ ʩʪʨʽʯʢʠ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ 

ʟʘʧʦʙʽʛʘʥʥʷ ʧʨʦʙʫʢʩʦʚʫʚʘʥʥʶ, ʟʩʫʚʘʤ, ʟʤʠʥʘʥʥʶ ʪʘ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷʤ. 
ʂʦʥʩʪʨʫʢʮʽʾ ʥʘʪʷʛʫ: 
¶ ʚʘʥʪʘʞʥʠʡ (ʛʨʘʚʽʪʘʮʽʡʥʠʡ); 
¶ ʛʚʠʥʪʦʚʠʡ; 
¶ ʛʽʜʨʘʚʣʽʯʥʠʡ; 
¶ ʢʦʤʙʽʥʦʚʘʥʠʡ. 
ʅʘ ʜʦʚʛʠʭ ʢʦʥʚʝʻʨʘʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʘʚʪʦʤʘʪʠʯʥʽ ʥʘʪʷʞʥʽ ʧʨʠʩʪʨʦʾ, ʱʦ 

ʢʦʤʧʝʥʩʫʶʪʴ ʪʝʨʤʽʯʥʽ ʪʘ ʜʠʥʘʤʽʯʥʽ ʜʝʬʦʨʤʘʮʽʾ. 
 
5. ʇʨʠʡʤʘʣʴʥʦ-ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʽ ʚʫʟʣʠ 



 

ʎʽ ʚʫʟʣʠ ʩʧʨʠʡʤʘʶʪʴ ʤʘʢʩʠʤʘʣʴʥʽ ʜʠʥʘʤʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ. 
ʉʠʩʪʝʤʘ ʚʢʣʶʯʘʻ: 
¶ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʣʦʪʦʢ; 
¶ ʘʤʦʨʪʠʟʘʮʽʡʥʽ (ʫʜʘʨʥʽ) ʨʦʣʠʢʠ; 
¶ ʙʽʯʥʽ ʥʘʧʨʷʤʥʽ; 
¶ ʛʫʤʦʚʽ ʘʙʦ ʧʦʣʽʫʨʝʪʘʥʦʚʽ ʧʣʠʪʠ ʜʣʷ ʟʥʠʞʝʥʥʷ ʟʥʦʩʫ ʩʪʨʽʯʢʠ. 
ʅʝʧʨʘʚʠʣʴʥʦ ʩʧʨʦʻʢʪʦʚʘʥʠʡ ʘʙʦ ʚʽʜʨʝʛʫʣʴʦʚʘʥʠʡ ʟʘʚʘʥʪʘʞʫʚʘʣʴ-

ʥʠʡ ʚʫʟʦʣ ʻ ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʧʦʰʢʦʜʞʝʥʴ ʩʪʨʽʯʢʠ. 
 
ʂʘʨʢʘʩ ʽ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʾ 
ʋʩʽ ʚʫʟʣʠ ʢʦʥʚʝʻʨʘ ʢʨʽʧʣʷʪʴʩʷ ʥʘ ʤʝʪʘʣʝʚʽʡ ʨʘʤʽ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʞʦ-

ʨʩʪʢʽʩʪʴ ʽ ʪʦʯʥʽʩʪʴ ʨʦʙʦʪʠ ʚʩʽʻʾ ʩʠʩʪʝʤʠ. 
ʆʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ: 
¶ ʩʝʢʮʽʾ ʨʘʤʠ; 
¶ ʦʧʦʨʠ (ʢʦʣʦʥʠ); 
¶ ʥʘʩʪʠʣʠ; 
¶ ʟʘʭʠʩʥʽ ʛʘʣʝʨʝʾ (ʜʣʷ ʟʘʢʨʠʪʠʭ ʢʦʥʚʝʻʨʽʚ). 
 
ʉʠʩʪʝʤʠ ʙʝʟʧʝʢʠ ʪʘ ʢʦʥʪʨʦʣʶ 
ʉʪʨʽʯʢʦʚʠʡ ʢʦʥʚʝʻʨ ʦʙʣʘʜʥʫʻʪʴʩʷ ʢʦʤʧʣʝʢʩʦʤ ʟʘʭʠʩʥʠʭ ʧʨʠʩʪʨʦʾʚ: 
¶ ʜʘʪʯʠʢʠ ʩʭʦʜʫ ʩʪʨʽʯʢʠ; 
¶ ʜʘʪʯʠʢʠ ʧʨʦʙʫʢʩʦʚʫʚʘʥʥʷ; 
¶ ʢʦʥʪʨʦʣʴ ʰʚʠʜʢʦʩʪʽ; 
¶ ʢʦʥʪʨʦʣʴ ʥʘʪʷʛʫ; 
¶ ʪʝʤʧʝʨʘʪʫʨʥʽ ʜʘʪʯʠʢʠ ʧʽʜʰʠʧʥʠʢʽʚ ʨʦʣʠʢʽʚ; 
¶ ʘʚʘʨʽʡʥʽ ʪʨʦʩʠ ʟʫʧʠʥʢʠ; 
¶ ʩʠʩʪʝʤʠ ʧʦʞʝʞʥʦʾ ʩʠʛʥʘʣʽʟʘʮʽʾ. 
ʎʽ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʝʟʘʚʘʨʽʡʥʫ ʨʦʙʦʪʫ ʡ ʧʽʜʚʠʱʫʶʪʴ ʟʘʛʘʣʴʥʫ 

ʥʘʜʽʡʥʽʩʪʴ. 
 
ʋʟʘʛʘʣʴʥʝʥʘ ʢʦʤʧʦʥʦʚʢʘ 
ʋʩʽ ʥʘʚʝʜʝʥʽ ʚʫʟʣʠ ʫʪʚʦʨʶʶʪʴ ʻʜʠʥʫ ʤʝʭʘʥʽʯʥʫ ʩʭʝʤʫ ʢʦʥʚʝʻʨʘ, ʫ 

ʷʢʽʡ ʩʪʨʽʯʢʘ ʜʘʻ ʟʘʤʢʥʝʥʠʡ ʮʠʢʣ, ʦʛʠʥʘʶʯʠ ʧʨʠʚʦʜʥʠʡ ʽ ʥʘʪʷʞʥʠʡ ʙʘʨʘ-
ʙʘʥʠ, ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʨʦʣʠʢʦʦʧʦʨʘʤʠ, ʘ ʟʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʨʦʟʚʘʥʪʘʞʝʥʥʷ 
ʚʠʢʦʥʫʶʪʴʩʷ ʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʚʫʟʣʘʭ. 

ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʙʫʜʝ ʩʪʚʦʨʝʥʥʷ ʧʦʚʥʦʾ ʪʝʭʥʽʯʥʦʾ ʩʭʝʤʠ ʮʴʦʛʦ ʝʣʝ-
ʤʝʥʪʘ. 

 
 

 



 

 
ʈʠʩʫʥʦʢ 9.8 ï ɿʘʛʘʣʴʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʩʪʨʽʯʢʦʚʦʛʦ ʢʦʥʚʝʻʨʘ  

 
ʉʪʨʽʯʢʘ ʩʪʨʽʯʢʦʚʦʛʦ ʢʦʥʚʝʻʨʘ 
ʉʪʨʽʯʢʘ ʻ ʛʦʣʦʚʥʠʤ ʝʣʝʤʝʥʪʦʤ ʩʪʨʽʯʢʦʚʦʛʦ ʢʦʥʚʝʻʨʘ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ 

ʦʜʥʦʯʘʩʥʦ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʾ ʪʷʛʦʚʦʛʦ ʦʨʛʘʥʘ ʽ ʚʘʥʪʘʞʦʥʝʩʫʯʦʾ ʧʦʚʝʨʭʥʽ. 
ɺʦʥʘ ʩʧʨʠʡʤʘʻ ʦʩʥʦʚʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ: ʨʦʟ-
ʪʷʛ, ʟʛʠʥ, ʫʜʘʨʠ, ʘʙʨʘʟʠʚʥʠʡ ʟʥʦʩ, ʪʝʨʪʷ, ʥʘʛʨʽʚ, ʜʽʶ ʚʦʣʦʛʠ ʪʘ ʭʽʤʽʯʥʠʭ ʨʝ-
ʘʛʝʥʪʽʚ. ʇʨʘʚʠʣʴʥʠʡ ʚʠʙʽʨ ʪʠʧʫ ʩʪʨʽʯʢʠ ʚʠʟʥʘʯʘʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʜʦʚʛʦʚʽʯ-
ʥʽʩʪʴ ʨʦʙʦʪʠ ʚʩʴʦʛʦ ʢʦʥʚʝʻʨʘ. 

 
ɿʘʛʘʣʴʥʽ ʚʠʤʦʛʠ ʜʦ ʩʪʨʽʯʢʠ 
ʉʪʨʽʯʢʘ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ: 
¶ ʜʦʩʪʘʪʥʶ ʤʽʮʥʽʩʪʴ ʥʘ ʨʦʟʨʠʚ; 
¶ ʩʪʽʡʢʽʩʪʴ ʜʦ ʘʙʨʘʟʠʚʥʦʛʦ ʟʥʦʰʫʚʘʥʥʷ; 
¶ ʧʦʧʝʨʝʯʥʫ ʞʦʨʩʪʢʽʩʪʴ, ʥʝʦʙʭʽʜʥʫ ʜʣʷ ʞʦʣʦʙʣʝʥʥʷ; 
¶ ʛʥʫʯʢʽʩʪʴ ʜʣʷ ʦʛʠʥʘʥʥʷ ʙʘʨʘʙʘʥʽʚ; 
¶ ʩʪʽʡʢʽʩʪʴ ʜʦ ʜʽʾ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ; 
¶ ʤʽʥʽʤʘʣʴʥʽ ʧʠʪʦʤʽ ʜʝʬʦʨʤʘʮʽʾ. 
ʂʨʽʤ ʪʦʛʦ, ʚʽʜ ʩʪʨʽʯʢʠ ʚʠʤʘʛʘʻʪʴʩʷ ʩʪʘʙʽʣʴʥʘ ʨʦʙʦʪʘ ʧʨʠ ʪʨʠʚʘʣʠʭ ʥʘ-

ʚʘʥʪʘʞʝʥʥʷʭ, ʱʦ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʩʠʩʪʝʤ ɻʄʂ. 
 
ʂʦʥʩʪʨʫʢʪʠʚʥʘ ʙʫʜʦʚʘ ʩʪʨʽʯʢʠ 
ʉʪʨʽʯʢʘ ʢʦʥʚʝʻʨʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ: 
ʅʝʩʫʯʠʡ ʢʘʨʢʘʩ 
ɻʫʤʦʚʽ (ʘʙʦ ʧʦʣʽʤʝʨʥʽ) ʦʙʢʣʘʜʢʠ 
ɹʦʢʦʚʽ ʢʨʘʾ (ʢʨʦʤʢʠ) ʩʪʨʽʯʢʠ 

- ʅʝʩʫʯʠʡ ʢʘʨʢʘʩ 
ʂʘʨʢʘʩ ʚʠʟʥʘʯʘʻ ʤʽʮʥʽʩʪʴ ʩʪʨʽʯʢʠ ʪʘ ʬʦʨʤʫʻʪʴʩʷ ʟ ʪʘʢʠʭ ʤʘʪʝʨʽʘʣʽʚ: 
¶ ʊʢʘʥʠʥʥʠʡ ʢʘʨʢʘʩ (ʙʘʛʘʪʦʰʘʨʦʚʽ ʪʢʘʥʠʥʠ ʟ ʧʦʣʽʝʩʪʝʨʫ, ʥʝʡ-

ʣʦʥʫ, ʚʽʩʢʦʟʠ, ʙʘʚʦʚʥʠ). 



 

ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʩʪʨʽʯʦʢ ʢʣʘʩʽʚ ʤʽʮʥʦʩʪʽ 160ï1000 ʢʅ/ʤ. 
¶ ʉʠʥʪʝʪʠʯʥʠʡ ʢʦʨʜ (ʨʝʟʠʥʦʢʦʨʜʥʽ ʩʪʨʽʯʢʠ) (ʧʦʣʽʘʤʽʜʥʽ, ʧʦʣʽʝʩʪʝ-

ʨʥʽ ʥʠʪʢʠ). 
ɼʘʻ ʚʠʩʦʢʫ ʛʥʫʯʢʽʩʪʴ ʽ ʥʠʟʴʢʝ ʚʠʜʦʚʞʝʥʥʷ. 
¶ ʄʝʪʘʣʦʢʦʨʜ (ʩʪʘʣʝʚʽ ʪʨʦʩʠ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʧʦʟʜʦʚʞʥʴʦ). 
ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʩʪʨʽʯʦʢ ʢʣʘʩʫ ʤʽʮʥʦʩʪʽ 1000ï4000 ʢʅ/ʤ 
ʽ ʜʦʚʞʠʥʦʶ ʜʦ ʢʽʣʴʢʦʭ ʢʽʣʦʤʝʪʨʽʚ. 

- ɻʫʤʦʚʽ ʦʙʢʣʘʜʢʠ 
ʆʙʢʣʘʜʢʠ ʟʘʭʠʱʘʶʪʴ ʢʘʨʢʘʩ ʽ ʚʠʟʥʘʯʘʶʪʴ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ ʩʪʨʽʯʢʠ. 
ʊʠʧʠ ʦʙʢʣʘʜʦʢ: 
¶ ʈʦʙʦʯʘ ʦʙʢʣʘʜʢʘ (ʚʝʨʭʥʷ).  
ʊʦʚʱʠʥʘ: 6ï25 ʤʤ 
ʇʨʠʡʤʘʻ ʚʩʽ ʦʩʥʦʚʥʽ ʫʜʘʨʠ ʡ ʪʝʨʪʷ ʚʽʜ ʤʘʪʝʨʽʘʣʫ. 
¶ ʍʦʣʦʩʪʘ ʦʙʢʣʘʜʢʘ (ʥʠʞʥʷ) 
ʊʦʚʱʠʥʘ: 2ï8 ʤʤ 
ɿʘʙʝʟʧʝʯʫʻ ʚʟʘʻʤʦʜʽʶ ʟʽ ʩʪʘʮʽʦʥʘʨʥʠʤʠ ʨʦʣʠʢʘʤʠ. 
ʉʫʤʽʰʽ ʦʙʢʣʘʜʦʢ ʧʽʜʙʠʨʘʶʪʴ ʟʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ: 
¶ ʘʙʨʘʟʠʚʥʽ ʤʘʪʝʨʽʘʣʠ Ÿ ʧʽʜʚʠʱʝʥʘ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ; 
¶ ʛʘʨʷʯʽ ʤʘʪʝʨʽʘʣʠ Ÿ ʪʝʧʣʦʩʪʽʡʢʽ ʛʫʤʠ; 
¶ ʘʛʨʝʩʠʚʥʽ ʩʝʨʝʜʦʚʠʱʘ Ÿ ʤʘʩʣʦʙʝʥʟʦʩʪʽʡʢʽ ʩʫʤʽʰʽ; 
¶ ʧʽʜʚʠʱʝʥʘ ʚʦʣʦʛʽʩʪʴ Ÿ ʚʦʣʦʛʦʩʪʽʡʢʽ ʧʦʣʽʤʝʨʥʽ ʤʘʪʝʨʽʘʣʠ. 

- ʂʨʦʤʢʠ ʩʪʨʽʯʢʠ 
ʂʨʦʤʢʠ ʤʦʞʫʪʴ ʙʫʪʠ: 
¶ ʚʽʜʢʨʠʪʽ (ʪʢʘʥʠʥʥʽ); 
¶ ʟʘʢʨʠʪʽ ʛʫʤʦʚʠʤʠ ʢʘʥʪʦʤ; 
¶ ʘʨʤʦʚʘʥʽ ʜʣʷ ʩʪʨʽʯʦʢ ʚʘʞʢʦʛʦ ʨʝʞʠʤʫ. 
ʂʨʘʡ ʩʪʨʽʯʢʠ ʤʘʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ: 
¶ ʩʪʽʡʢʽʩʪʴ ʜʦ ʙʦʢʦʚʦʛʦ ʟʥʦʩʫ; 
¶ ʟʙʝʨʝʞʝʥʥʷ ʬʦʨʤʠ ʧʽʜ ʞʦʣʦʙʣʝʥʥʷʤ; 
¶ ʤʽʥʽʤʘʣʴʥʽ ʜʝʬʦʨʤʘʮʽʾ ʚʽʜ ʫʜʘʨʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. 
 
ʊʠʧʠ ʢʦʥʚʝʻʨʥʠʭ ʩʪʨʽʯʦʢ 
ʈʝʟʠʥʦʪʢʘʥʠʥʥʽ ʩʪʨʽʯʢʠ 
ʅʘʡʧʦʰʠʨʝʥʽʰʠʡ ʪʠʧ ʜʣʷ ʩʝʨʝʜʥʽʭ ʥʘʚʘʥʪʘʞʝʥʴ. 

ʇʝʨʝʚʘʛʠ: 
¶ ʛʥʫʯʢʽʩʪʴ; 
¶ ʤʦʞʣʠʚʽʩʪʴ ʨʝʤʦʥʪʫ ʫ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ; 
¶ ʥʠʟʴʢʘ ʚʘʨʪʽʩʪʴ. 
ʅʝʜʦʣʽʢʠ: 
¶ ʦʙʤʝʞʝʥʘ ʤʽʮʥʽʩʪʴ; 
¶ ʟʥʘʯʥʝ ʚʠʜʦʚʞʝʥʥʷ. 
ʈʝʟʠʥʦʢʦʨʜʥʽ ʩʪʨʽʯʢʠ 
ʉʢʣʘʜʘʶʪʴʩʷ ʟ ʦʜʥʦʛʦ ʘʙʦ ʢʽʣʴʢʦʭ ʰʘʨʽʚ ʢʦʨʜʫ. 

ʇʝʨʝʚʘʛʠ: 
¶ ʥʠʟʴʢʝ ʚʠʜʦʚʞʝʥʥʷ; 



 

¶ ʧʽʜʚʠʱʝʥʘ ʤʽʮʥʽʩʪʴ; 
¶ ʩʪʽʡʢʽʩʪʴ ʜʦ ʫʜʘʨʽʚ. 
ʄʝʪʘʣʦʢʦʨʜʥʽ ʩʪʨʽʯʢʠ 
ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʥʘʡʚʘʞʯʠʭ ʫʤʦʚʘʭ. 
ʇʝʨʝʚʘʛʠ: 
¶ ʥʘʡʚʠʱʘ ʧʦʟʜʦʚʞʥʷ ʤʽʮʥʽʩʪʴ; 
¶ ʟʜʘʪʥʽʩʪʴ ʧʨʘʮʶʚʘʪʠ ʥʘ ʜʦʚʛʠʭ ʪʨʘʩʘʭ; 
¶ ʤʽʥʽʤʘʣʴʥʝ ʚʠʜʦʚʞʝʥʥʷ (0,3ï0,5%). 
ʅʝʜʦʣʽʢʠ: 
¶ ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ; 
¶ ʩʢʣʘʜʥʽ ʨʝʤʦʥʪʥʽ ʦʧʝʨʘʮʽʾ. 
 
ɻʝʦʤʝʪʨʠʯʥʽ ʪʘ ʤʝʭʘʥʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʩʪʨʽʯʢʠ 
1. ʐʠʨʠʥʘ ʩʪʨʽʯʢʠ (B) 
ʉʪʘʥʜʘʨʪʥʽ ʟʥʘʯʝʥʥʷ: 400, 500, 650, 800, 1000, 1200, 1400, 1600, 

1800, 2000 ʤʤ. 
2. ʊʦʚʱʠʥʘ ʩʪʨʽʯʢʠ 
ɿʘʛʘʣʴʥʘ ʪʦʚʱʠʥʘ ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ 10ï35 ʤʤ (ʟʘʣʝʞʥʦ ʚʽʜ ʧʨʠʟʥʘ-

ʯʝʥʥʷ). 
3. ʂʣʘʩ ʤʽʮʥʦʩʪʽ ʩʪʨʽʯʢʠ 
ʇʦʟʜʦʚʞʥʷ ʤʽʮʥʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʫ ʢʅ/ʤ: 

160é4000 ʢʅ/ʤ. 
4. ʇʦʟʜʦʚʞʥʻ ʚʠʜʦʚʞʝʥʥʷ 
ɼʣʷ ʷʢʽʩʥʠʭ ʩʪʨʽʯʦʢ: 
¶ ʪʢʘʥʠʥʥʠʭ ð ʜʦ 2% 
¶ ʢʦʨʜʥʠʭ ð ʜʦ 1% 
¶ ʤʝʪʘʣʦʢʦʨʜʥʠʭ ð ʜʦ 0,5% 
 
ʊʠʧʠ ʧʨʦʬʽʣʶʚʘʥʥʷ ʪʘ ʞʦʣʦʙʣʝʥʥʷ 
ʊʠʧʠ ʧʨʦʬʽʣʽʚ: 
¶ ʧʣʦʩʢʽ; 
¶ ʞʦʣʦʙʯʘʩʪʽ (20ï35Á); 
¶ ʧʨʦʬʽʣʴʦʚʘʥʽ (ʟ ʰʝʚʨʦʥʘʤʠ); 
¶ ʟʽ ʩʪʨʠʤʫʶʯʠʤʠ ʧʝʨʝʛʦʨʦʜʢʘʤʠ ʪʘ ʙʦʢʦʚʠʤʠ ʙʦʨʪʘʤʠ. 
ʇʨʦʬʽʣʴʦʚʘʥʽ ʩʪʨʽʯʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʥʘʭʠʣʝʥʠʭ ʢʦʥʚʝʻʨʘʭ. 
 
ɽʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʤʦʛʠ ʪʘ ʜʦʚʛʦʚʽʯʥʽʩʪʴ 
ʅʘ ʟʥʦʩ ʩʪʨʽʯʢʠ ʚʧʣʠʚʘʶʪʴ: 
¶ ʘʙʨʘʟʠʚʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ; 
¶ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ; 
¶ ʩʪʘʥ ʨʦʣʠʢʦʦʧʦʨ; 
¶ ʷʢʽʩʪʴ ʨʦʙʦʪʠ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʦʛʦ ʚʫʟʣʘ; 
¶ ʧʨʘʚʠʣʴʥʝ ʮʝʥʪʨʫʚʘʥʥʷ ʪʘ ʥʘʪʷʛ. 
ɿʘʤʽʥʘ ʩʪʨʽʯʢʠ ʻ ʥʘʡʙʽʣʴʰ ʟʘʪʨʘʪʥʦʶ ʦʧʝʨʘʮʽʻʶ ʫ ʚʩʽʡ ʩʠʩʪʝʤʽ, ʪʦʤʫ 

ʧʨʘʚʠʣʴʥʠʡ ʚʠʙʽʨ ʩʪʨʽʯʢʠ ʟʤʝʥʰʫʻ ʚʠʪʨʘʪʠ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʶ. 



 

 
ʈʠʩʫʥʦʢ 9.9 ï ɹʫʜʦʚʘ ʢʦʥʚʝʻʨʥʦʾ ʩʪʨʽʯʢʠ 

  
ʈʦʣʠʢʦʦʧʦʨʠ ʩʪʨʽʯʢʦʚʦʛʦ ʢʦʥʚʝʻʨʘ 
ʈʦʣʠʢʦʦʧʦʨʠ ʻ ʩʠʩʪʝʤʦʶ ʦʧʦʨʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʜʪ-

ʨʠʤʢʫ ʩʪʨʽʯʢʠ, ʬʦʨʤʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʧʨʦʬʽʣʶ ʞʦʣʦʙʣʝʥʥʷ, ʟʥʠʞʝʥʥʷ 
ʦʧʦʨʫ ʨʫʭʫ ʪʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʨʘʩʠ ʢʦʥʚʝʻʨʘ. ɺʦʥʠ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʯʠ-
ʩʝʣʴʥʠʭ ʪʘ ʥʘʚʘʥʪʘʞʝʥʠʭ ʚʫʟʣʽʚ ʢʦʥʚʝʻʨʥʦʾ ʩʠʩʪʝʤʠ: ʥʘ ʦʜʥʦʤʫ ʣʠʰʝ 100-
ʤʝʪʨʦʚʦʤʫ ʢʦʥʚʝʻʨʽ ʤʦʞʝ ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʦ ʧʦʥʘʜ 200 ʨʦʣʠʢʽʚ ʨʽʟʥʦʛʦ 
ʪʠʧʫ. 

ʉʪʘʥ ʽ ʷʢʽʩʪʴ ʨʦʣʠʢʦʦʧʦʨ ʧʨʷʤʦ ʚʧʣʠʚʘʶʪʴ ʥʘ: 
¶ ʝʥʝʨʛʦʚʠʪʨʘʪʠ ʢʦʥʚʝʻʨʘ; 
¶ ʟʥʦʩ ʩʪʨʽʯʢʠ; 
¶ ʩʪʘʙʽʣʴʥʽʩʪʴ ʮʝʥʪʨʫʚʘʥʥʷ; 
¶ ʨʽʚʝʥʴ ʚʽʙʨʘʮʽʡ; 
¶ ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʪʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ ʚʩʴʦʛʦ ʢʦʥʚʝʻʨʘ. 
 
ʂʣʘʩʠʬʽʢʘʮʽʷ ʨʦʣʠʢʦʦʧʦʨ 
ʈʦʣʠʢʦʦʧʦʨʠ ʧʦʜʽʣʷʶʪʴʩʷ ʟʘ ʪʘʢʠʤʠ ʦʟʥʘʢʘʤʠ: 
1. ɿʘ ʧʨʠʟʥʘʯʝʥʥʷʤ 
¶ ɾʦʣʦʙʯʘʩʪʽ (ʪʨʠʢʫʪʥʽ) ï ʬʦʨʤʫʶʪʴ ʞʦʣʦʙ ʧʽʜ ʢʫʪʦʤ 20ï35Á ʜʣʷ 

ʚʘʥʪʘʞʥʦʾ ʛʽʣʢʠ. 
¶ ɻʦʨʠʟʦʥʪʘʣʴʥʽ (ʧʣʦʩʢʽ) ï ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʭʦʣʦʩʪʦʾ ʛʽʣʢʠ. 
¶ ʋʜʘʨʥʽ (ʘʤʦʨʪʠʟʘʮʽʡʥʽ) ï ʫ ʟʦʥʽ ʟʘʚʘʥʪʘʞʝʥʥʷ, ʧʦʛʣʠʥʘʶʪʴ ʫʜʘ-

ʨʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ. 
¶ ʇʦʚʦʨʦʪʥʽ (ʮʝʥʪʨʫʚʘʣʴʥʽ) ï ʟʘʧʦʙʽʛʘʶʪʴ ʩʭʦʜʫ ʩʪʨʽʯʢʠ. 
¶ ʉʪʘʙʽʣʽʟʫʶʯʽ ʨʦʣʠʢʠ ï ʦʙʤʝʞʫʶʪʴ ʨʫʭ ʩʪʨʽʯʢʠ ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ 

ʧʣʦʱʠʥʽ. 
2. ɿʘ ʢʦʥʩʪʨʫʢʮʽʻʶ ʨʦʣʠʢʽʚ 



 

¶ ʩʫʮʽʣʴʥʦʤʝʪʘʣʝʚʽ; 
¶ ʧʦʣʽʤʝʨʥʽ (ʧʦʣʽʫʨʝʪʘʥ, ʧʦʣʽʝʪʠʣʝʥ); 
¶ ʢʦʤʙʽʥʦʚʘʥʽ (ʩʪʘʣʴ + ʧʦʣʽʤʝʨʥʽ ʢʽʣʴʮʷ); 
¶ ʨʦʣʠʢʠ ʟ ʧʽʜʚʠʱʝʥʦʶ ʛʝʨʤʝʪʠʯʥʽʩʪʶ ʧʽʜʰʠʧʥʠʢʦʚʠʭ ʚʫʟʣʽʚ. 
 
ʂʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʣʠʢʦʦʧʦʨ 
1. ɾʦʣʦʙʯʘʩʪʽ ʨʦʣʠʢʦʦʧʦʨʠ (ʪʨʠʢʫʪʥʽ) 
ʉʢʣʘʜʘʶʪʴʩʷ ʟ ʪʨʴʦʭ ʨʦʣʠʢʽʚ: 
¶ ʮʝʥʪʨʘʣʴʥʠʡ ʨʦʣʠʢ ʧʽʜʪʨʠʤʫʻ ʦʩʥʦʚʥʫ ʤʘʩʫ ʤʘʪʝʨʽʘʣʫ; 
¶ ʜʚʘ ʙʦʢʦʚʠʭ ʨʦʣʠʢʠ ʫʪʚʦʨʶʶʪʴ ʞʦʣʦʙʣʝʥʥʷ ʩʪʨʽʯʢʠ. 
ʂʫʪʠ ʞʦʣʦʙʣʝʥʥʷ: 
¶ ʩʪʘʥʜʘʨʪʥʽ: 20Á, 25Á, 30Á, 35Á; 
¶ ʜʣʷ ʚʘʞʢʠʭ ʫʤʦʚ ð ʜʦ 45Á. 
2. ɻʦʨʠʟʦʥʪʘʣʴʥʽ ʨʦʣʠʢʦʦʧʦʨʠ 
ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʭʦʣʦʩʪʦʾ ʛʽʣʢʠ, ʜʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʽʥʽʤʘʣʴʥʝ. 

ɺʽʜʩʪʘʥʴ ʤʽʞ ʨʦʣʠʢʘʤʠ ʟʘʟʚʠʯʘʡ 2ï3 ʨʘʟʠ ʙʽʣʴʰʘ, ʥʽʞ ʫ ʚʘʥʪʘʞʥʽʡ ʛʽʣʮʽ. 
3. ʋʜʘʨʥʽ ʨʦʣʠʢʦʦʧʦʨʠ 
ɺʩʪʘʥʦʚʣʶʶʪʴʩʷ ʧʽʜ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʤ ʚʫʟʣʦʤ. 
ʆʩʦʙʣʠʚʦʩʪʽ: 
¶ ʨʦʣʠʢʠ ʟ ʪʦʚʩʪʦʶ ʛʫʤʦʚʦʶ ʦʙʦʣʦʥʢʦʶ; 
¶ ʟʥʠʞʫʶʪʴ ʫʜʘʨʠ ʜʦ 60ï80%; 
¶ ʟʘʧʦʙʽʛʘʶʪʴ ʧʨʦʜʘʚʣʶʚʘʥʥʶ ʩʪʨʽʯʢʠ ʚʝʣʠʢʠʤʠ ʢʫʩʢʦʚʠʤʠ ʚʘʥ-

ʪʘʞʘʤʠ. 
4. ʇʦʚʦʨʦʪʥʽ ʨʦʣʠʢʦʦʧʦʨʠ 
ɿʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʮʝʥʪʨʫʚʘʥʥʷ ʩʪʨʽʯʢʠ, ʷʢʱʦ ʚʦʥʘ 

ʥʘʤʘʛʘʻʪʴʩʷ ʟʤʽʩʪʠʪʠʩʷ ʚʙʽʢ. 
ʂʦʥʩʪʨʫʢʪʠʚʥʠʡ ʧʨʠʥʮʠʧ: 
¶ ʨʘʤʢʘ ʨʦʣʠʢʦʦʧʦʨʠ ʧʦʚʝʨʪʘʻʪʴʩʷ ʧʽʜ ʜʽʻʶ ʙʦʢʦʚʦʛʦ ʟʫʩʠʣʣʷ 

ʩʪʨʽʯʢʠ Ÿ ʩʪʚʦʨʶʻ ʢʦʨʠʛʫʚʘʣʴʥʠʡ ʤʦʤʝʥʪ Ÿ ʩʪʨʽʯʢʘ ʧʦʚʝʨʪʘʻʪʴʩʷ ʚ ʮʝʥʪʨ. 
5. ʉʪʘʙʽʣʽʟʫʶʯʽ ʨʦʣʠʢʠ 
ʈʦʟʪʘʰʦʚʫʶʪʴʩʷ ʧʘʨʘʤʠ ʟ ʦʙʦʭ ʙʦʢʽʚ ʩʪʨʽʯʢʠ ʪʘ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʥʘʜ-

ʤʽʨʥʠʤ ʚʝʨʪʠʢʘʣʴʥʠʤ ʢʦʣʠʚʘʥʥʷʤ. 
 
ʆʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʨʦʣʠʢʦʦʧʦʨ 
1. ɼʽʘʤʝʪʨ ʨʦʣʠʢʽʚ 
ʉʪʘʥʜʘʨʪʥʽ ʜʽʘʤʝʪʨʠ:Ï 63, 76, 89, 108, 133, 159, 194 ʤʤ. 
ɺʠʙʽʨ ʟʘʣʝʞʠʪʴ ʚʽʜ: 
¶ ʰʠʨʠʥʠ ʩʪʨʽʯʢʠ; 
¶ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ; 
¶ ʥʘʚʘʥʪʘʞʝʥʥʷ; 
¶ ʫʤʦʚ ʨʦʙʦʪʠ. 
2. ɼʦʚʞʠʥʘ ʨʦʣʠʢʘ 
ɺʠʙʠʨʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʰʠʨʠʥʠ ʩʪʨʽʯʢʠ: 
¶ ʜʣʷ ɺ = 800 ʤʤ Ÿ L å 315ï340 ʤʤ (ʮʝʥʪʨʘʣʴʥʠʡ), 250ï280 ʤʤ 

(ʙʦʢʦʚʽ); 



 

¶ ʜʣʷ ɺ = 1200 ʤʤ Ÿ L å 400ï450 ʤʤ. 
3. ɺʽʜʩʪʘʥʴ ʤʽʞ ʨʦʣʠʢʦʦʧʦʨʘʤʠ 
ɿʘʟʚʠʯʘʡ: 
¶ ʚʘʥʪʘʞʥʘ ʛʽʣʢʘ ï 0,8é1,2 ʤ; 
¶ ʭʦʣʦʩʪʘ ʛʽʣʢʘ ï 2,0é3,0 ʤ. 
 
ʇʽʜʰʠʧʥʠʢʦʚʽ ʚʫʟʣʠ ʨʦʣʠʢʽʚ 
ʂʨʠʪʠʯʥʠʡ ʝʣʝʤʝʥʪ, ʱʦ ʚʠʟʥʘʯʘʻ: 
¶ ʨʝʩʫʨʩ ʨʦʙʦʪʠ ʨʦʣʠʢʘ, 
¶ ʨʽʚʝʥʴ ʰʫʤʫ, 
¶ ʦʧʽʨ ʦʙʝʨʪʘʥʥʶ. 
ɺʘʞʣʠʚʽ ʧʘʨʘʤʝʪʨʠ: 
¶ ʪʠʧ ʧʽʜʰʠʧʥʠʢʽʚ (ʛʣʠʙʦʢʦʛʦ ʢʦʯʝʥʥʷ); 
¶ ʩʪʫʧʽʥʴ ʛʝʨʤʝʪʠʟʘʮʽʾ; 
¶ ʩʠʩʪʝʤʘ ʫʱʽʣʴʥʝʥʴ (ʣʘʙʽʨʠʥʪʥʘ, ʢʦʥʪʘʢʪʥʘ); 
¶ ʤʘʩʪʠʣʴʥʠʡ ʤʘʪʝʨʽʘʣ (ʥʝʨʽʜʢʦ ʢʦʥʩʠʩʪʝʥʪʥʝ ʤʘʩʪʠʣʦ ʟ ʧʽʜʚʠ-

ʱʝʥʦʶ ʚôʷʟʢʽʩʪʶ). 
 
ɺʧʣʠʚ ʨʦʣʠʢʦʦʧʦʨ ʥʘ ʨʦʙʦʪʫ ʢʦʥʚʝʻʨʘ 
ʅʝʩʧʨʘʚʥʽ ʘʙʦ ʟʘʙʨʫʜʥʝʥʽ ʨʦʣʠʢʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ: 
¶ ʟʙʽʣʴʰʝʥʥʷ ʝʥʝʨʛʦʚʠʪʨʘʪ ʜʦ 15ï20%; 
¶ ʟʤʝʥʰʝʥʥʷ ʨʝʩʫʨʩʫ ʩʪʨʽʯʢʠ; 
¶ ʧʝʨʝʛʨʽʚʫ ʧʽʜʰʠʧʥʠʢʽʚ; 
¶ ʩʭʦʜʫ ʩʪʨʽʯʢʠ; 
¶ ʧʽʜʚʠʱʝʥʦʛʦ ʰʫʤʫ ʪʘ ʚʽʙʨʘʮʽʡ. 
ʊʦʤʫ ʚʘʞʣʠʚʠʤ ʻ ʨʝʛʫʣʷʨʥʠʡ ʢʦʥʪʨʦʣʴ: 
¶ ʩʪʘʥʫ ʧʽʜʰʠʧʥʠʢʦʚʠʭ ʚʫʟʣʽʚ; 
¶ ʨʽʚʥʦʩʪʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʦʣʠʢʦʦʧʦʨ; 
¶ ʮʝʥʪʨʫʚʘʥʥʷ ʩʪʨʽʯʢʠ; 
¶ ʘʤʦʨʪʠʟʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʟʦʥʽ ʟʘʚʘʥʪʘʞʝʥʥʷ. 
 
 
 



 

 
ʈʠʩʫʥʦʢ 9.10 ï ʆʩʥʦʚʥʽ ʪʠʧʠ ʨʦʣʠʢʦʦʧʦʨ ʩʪʨʽʯʢʦʚʦʛʦ ʢʦʥʚʝʻʨʘ 

 
 
ɹʘʨʘʙʘʥʠ ʩʪʨʽʯʢʦʚʦʛʦ ʢʦʥʚʝʻʨʘ 
ɹʘʨʘʙʘʥʠ ʻ ʢʣʶʯʦʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʟʘʻʤʦʜʽʶ 

ʩʪʨʽʯʢʠ ʟ ʧʨʠʚʦʜʦʤ, ʥʘʧʨʷʤʦʢ ʾʾ ʨʫʭʫ, ʥʝʦʙʭʽʜʥʠʡ ʥʘʪʷʛ ʪʘ ʩʪʘʙʽʣʴʥʫ ʛʝʦ-
ʤʝʪʨʽʶ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʥʪʫʨʫ. ɺʦʥʠ ʩʧʨʠʡʤʘʶʪʴ ʟʥʘʯʥʽ ʨʘʜʽʘʣʴʥʽ ʡ ʦʩʴʦʚʽ 
ʥʘʚʘʥʪʘʞʝʥʥʷ, ʟʜʽʡʩʥʶʶʪʴ ʦʙʝʨʪʘʥʥʷ ʩʪʨʽʯʢʠ ʡ ʬʦʨʤʫʶʪʴ ʟʘʤʢʥʝʥʠʡ ʢʦʥ-
ʪʫʨ ʢʦʥʚʝʻʨʥʦʾ ʩʠʩʪʝʤʠ. 

ɹʘʨʘʙʘʥʠ ʧʨʘʮʶʶʪʴ ʫ ʚʘʞʢʠʭ ʫʤʦʚʘʭ: ʧʽʜʚʠʱʝʥʽ ʧʠʣʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ, 
ʫʜʘʨʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʜʽʷ ʚʦʣʦʛʠ ʪʘ ʚʠʩʦʢʽ ʥʘʪʷʛʠ ʩʪʨʽʯʢʠ. ʊʦʤʫ ʜʦ ʥʠʭ ʚʠ-
ʩʫʚʘʶʪʴʩʷ ʟʥʘʯʥʽ ʚʠʤʦʛʠ ʱʦʜʦ ʤʽʮʥʦʩʪʽ, ʪʦʯʥʦʩʪʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ ʜʦʚʛʦʚʽ-
ʯʥʦʩʪʽ. 

 
ʂʣʘʩʠʬʽʢʘʮʽʷ ʙʘʨʘʙʘʥʽʚ 
ʋ ʩʪʨʽʯʢʦʚʠʭ ʢʦʥʚʝʻʨʘʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢʽ ʦʩʥʦʚʥʽ ʪʠʧʠ ʙʘʨʘʙʘʥʽʚ: 
1. ʇʨʠʚʦʜʥʠʡ ʙʘʨʘʙʘʥ 
ʇʝʨʝʜʘʻ ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ ʚʽʜ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʜʦ ʩʪʨʽʯʢʠ. ɭ ʥʘʡʚʘʞ-

ʣʠʚʽʰʠʤ ʝʣʝʤʝʥʪʦʤ, ʦʩʢʽʣʴʢʠ ʚʽʜ ʟʯʝʧʣʝʥʥʷ ʩʪʨʽʯʢʠ ʟ ʧʨʠʚʦʜʥʠʤ ʙʘʨʘʙʘ-
ʥʦʤ ʟʘʣʝʞʠʪʴ ʙʝʟʧʦʩʝʨʝʜʥʷ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʢʦʥʚʝʻʨʘ. 

2. ʅʘʪʷʞʥʠʡ ʙʘʨʘʙʘʥ 
ɿʤʽʥʶʻ ʥʘʪʷʛ ʩʪʨʽʯʢʠ ʪʘ ʢʦʤʧʝʥʩʫʻ ʾʾ ʚʠʜʦʚʞʝʥʥʷ. ʇʨʘʮʶʻ ʫ ʩʢʣʘʜʽ 

ʥʘʪʷʞʥʦʾ ʩʪʘʥʮʽʾ (ʚʘʥʪʘʞʥʦʾ, ʛʚʠʥʪʦʚʦʾ, ʛʽʜʨʘʚʣʽʯʥʦʾ). 
3. ɺʽʜʭʠʣʴʥʽ ʙʘʨʘʙʘʥʠ 
ʉʣʫʞʘʪʴ ʜʣʷ ʟʤʽʥʠ ʥʘʧʨʷʤʢʫ ʨʫʭʫ ʩʪʨʽʯʢʠ, ʬʦʨʤʫʚʘʥʥʷ ʩʢʣʘʜʥʠʭ 

ʪʨʘʩ, ʟʙʽʣʴʰʝʥʥʷ ʢʫʪʘ ʦʭʦʧʣʝʥʥʷ ʧʨʠʚʦʜʥʦʛʦ ʙʘʨʘʙʘʥʘ. 
4. ʆʧʦʨʥʽ ʙʘʨʘʙʘʥʠ 



 

ɼʦʜʘʪʢʦʚʽ ʙʘʨʘʙʘʥʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʜʪʨʠʤʢʫ ʘʙʦ ʢʦʨʝʢʮʽʶ ʪʨʘ-
ʻʢʪʦʨʽʾ ʨʫʭʫ ʩʪʨʽʯʢʠ ʥʘ ʩʧʝʮʠʬʽʯʥʠʭ ʜʽʣʷʥʢʘʭ. 

 
ʂʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʙʘʨʘʙʘʥʽʚ 
ɹʘʨʘʙʘʥ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ: 
¶ ʪʨʫʙʘ (ʦʙʠʯʘʡʢʘ) ï ʦʩʥʦʚʘ ʢʦʨʧʫʩʫ; 
¶ ʜʠʩʢʠ (ʪʦʨʮʝʚʽ ʬʣʘʥʮʽ) ï ʧʝʨʝʜʘʶʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʚʘʣʘ ʜʦ 

ʦʙʠʯʘʡʢʠ; 
¶ ʚʘʣ ï ʧʝʨʝʜʘʻ ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ ʽ ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʥʘ ʧʽʜʰʠʧʥʠʢʦ-

ʚʠʭ ʦʧʦʨʘʭ; 
¶ ʧʽʜʰʠʧʥʠʢʦʚʽ ʦʧʦʨʠ ï ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʙʝʨʪʘʥʥʷ ʙʘʨʘʙʘʥʘ; 
¶ ʦʙʛʫʤʫʚʘʥʥʷ (ʥʘʢʣʘʜʢʘ) ï ʧʽʜʚʠʱʫʻ ʢʦʝʬʽʮʽʻʥʪ ʟʯʝʧʣʝʥʥʷ ʟʽ 

ʩʪʨʽʯʢʦʶ. 
1. ʆʙʠʯʘʡʢʘ ʙʘʨʘʙʘʥʘ 
ɺʠʛʦʪʦʚʣʷʻʪʴʩʷ ʟʽ ʩʪʘʣʽ ʪʦʚʱʠʥʦʶ 8ï20 ʤʤ ʟʘʣʝʞʥʦ ʚʽʜ ʥʘʪʷʛʫ ʩʪʨʽ-

ʯʢʠ. 
2. ɺʘʣ ʙʘʨʘʙʘʥʘ 
ʇʽʜʙʠʨʘʻʪʴʩʷ ʟʘ ʜʽʘʤʝʪʨʦʤ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ: 
¶ ʨʘʜʽʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, 
¶ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ, 
¶ ʜʦʚʞʠʥʠ ʙʘʨʘʙʘʥʘ. 
ɼʽʘʤʝʪʨ ʚʘʣʽʚ ʯʘʩʪʦ ʩʪʘʥʦʚʠʪʴ 120ï300 ʤʤ. 
3. ʊʦʨʮʝʚʽ ʜʠʩʢʠ 
ʉʧʨʠʡʤʘʶʪʴ ʚʠʛʠʥʥʽ ʪʘ ʢʨʫʪʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɺʠʢʦʥʫʶʪʴʩʷ ʟ ʣʠʩʪʦ-

ʚʦʾ ʩʪʘʣʽ 12ï30 ʤʤ. 
 
ʆʙʛʫʤʫʚʘʥʥʷ ʙʘʨʘʙʘʥʽʚ 
ʆʙʛʫʤʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʟʯʝʧʣʝʥʥʷ ʩʪʨʽʯʢʠ ʟ ʙʘʨʘ-

ʙʘʥʦʤ ʪʘ ʟʤʝʥʰʝʥʥʷ ʾʾ ʟʥʦʩʫ. ʈʦʟʨʽʟʥʷʶʪʴ ʪʘʢʽ ʪʠʧʠ ʦʙʛʫʤʫʚʘʥʥʷ: 
1. ɻʣʘʜʢʝ ʦʙʛʫʤʫʚʘʥʥʷ 
ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʩʪʘʥʜʘʨʪʥʠʭ ʫʤʦʚʘʭ. ʊʦʚʱʠʥʘ ʛʫʤʠ ð 8ï15 ʤʤ. 
2. ʈʦʤʙʦʚʠʜʥʝ (ʰʝʚʨʦʥʥʝ) ʦʙʛʫʤʫʚʘʥʥʷ 
ʇʽʜʚʠʱʫʻ ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ, ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ ʚʝʣʠʢʠʭ ʥʘʚʘʥʪʘ-

ʞʝʥʥʷʭ, ʚʠʩʦʢʠʭ ʥʘʪʷʛʘʭ ʩʪʨʽʯʢʠ ʪʘ ʫ ʚʦʣʦʛʠʭ ʫʤʦʚʘʭ. 
3. ʂʝʨʘʤʽʯʥʝ ʦʙʛʫʤʫʚʘʥʥʷ 
ʄʘʻ ʚʩʪʘʚʢʠ ʟ ʢʝʨʘʤʽʢʠ, ʱʦ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʶʪʴ ʟʯʝʧʣʝʥʥʷ. ʅʘʡʝʬʝ-

ʢʪʠʚʥʽʰʝ ʫ ʚʘʞʢʠʭ ʫʤʦʚʘʭ ʪʘ ʟ ʤʝʪʘʣʦʢʦʨʜʥʠʤʠ ʩʪʨʽʯʢʘʤʠ. 
 
ʆʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʙʘʨʘʙʘʥʽʚ 
1. ɼʽʘʤʝʪʨ ʙʘʨʘʙʘʥʘ 
ɺʠʟʥʘʯʘʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ: 
¶ ʪʠʧʫ ʩʪʨʽʯʢʠ, 
¶ ʢʣʘʩʫ ʤʽʮʥʦʩʪʽ, 
¶ ʪʦʚʱʠʥʠ ʩʪʨʽʯʢʠ, 
¶ ʤʽʥʽʤʘʣʴʥʦʛʦ ʜʦʧʫʩʪʠʤʦʛʦ ʨʘʜʽʫʩʘ ʟʛʠʥʫ. 



 

ʉʪʘʥʜʘʨʪʥʽ ʜʽʘʤʝʪʨʠ ʙʘʨʘʙʘʥʽʚ: 250, 320, 400, 500, 630, 800, 1000, 
1250 ʤʤ. 

ɼʣʷ ʤʝʪʘʣʦʢʦʨʜʥʠʭ ʩʪʨʽʯʦʢ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʙʘʨʘʙʘʥʠ ʥʝ ʤʝʥʰʝ 
630ï1000 ʤʤ. 

2. ɼʦʚʞʠʥʘ ʙʘʨʘʙʘʥʘ 
ɼʦʚʞʠʥʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʰʠʨʠʥʠ ʩʪʨʽʯʢʠ: 
¶ ʜʣʷ B = 800 ʤʤ Ÿ L å 950ï1150 ʤʤ; 
¶ ʜʣʷ B = 1200 ʤʤ Ÿ L å 1400ï1600 ʤʤ; 
¶ ʜʣʷ B = 1600 ʤʤ Ÿ L å 1850ï2000 ʤʤ. 
3. ʂʫʪ ʦʭʦʧʣʝʥʥʷ ʩʪʨʽʯʢʦʶ 
ɺʘʞʣʠʚʠʡ ʧʘʨʘʤʝʪʨ ʜʣʷ ʧʨʠʚʦʜʥʠʭ ʙʘʨʘʙʘʥʽʚ. 
ʉʪʘʥʜʘʨʪʥʽ ʟʥʘʯʝʥʥʷ: 
¶ 180Áï210Á ð ʥʦʨʤʘʣʴʥʽ ʫʤʦʚʠ; 
¶ ʜʦ 240Á ð ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚʽʜʭʠʣʴʥʠʭ ʙʘʨʘʙʘʥʽʚ. 
 
ʋʤʦʚʠ ʨʦʙʦʪʠ ʪʘ ʟʥʦʩ ʙʘʨʘʙʘʥʽʚ 
ɹʘʨʘʙʘʥʠ ʧʨʘʮʶʶʪʴ ʫ ʩʢʣʘʜʥʦʤʫ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦʤʫ ʨʝʞʠʤʽ: 
¶ ʟʥʘʯʥʽ ʜʠʥʘʤʽʯʥʽ ʩʠʣʠ ʧʨʠ ʟʘʧʫʩʢʫ; 
¶ ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦ ʰʠʨʠʥʽ ʩʪʨʽʯʢʠ; 
¶ ʘʙʨʘʟʠʚʥʠʡ ʚʧʣʠʚ ʧʠʣʫ; 
¶ ʚʧʣʠʚ ʚʦʣʦʛʠ, ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʢʦʨʦʟʽʾ. 
ʆʩʥʦʚʥʽ ʧʨʠʯʠʥʠ ʟʥʦʩʫ: 
¶ ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ ʦʙʛʫʤʫʚʘʥʥʷ; 
¶ ʚʪʨʘʪʘ ʢʦʥʮʝʥʪʨʠʯʥʦʩʪʽ; 
¶ ʨʦʟʙʘʣʘʥʩʫʚʘʥʥʷ; 
¶ ʟʥʦʩ ʧʽʜʰʠʧʥʠʢʽʚ. 
ʉʚʦʻʯʘʩʥʠʡ ʢʦʥʪʨʦʣʴ ʮʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʻ ʪʝʨʤʽʥ ʩʣʫ-

ʞʙʠ ʦʙʣʘʜʥʘʥʥʷ. 
 

 
 
ʈʠʩʫʥʦʢ 9.11 ï ʆʩʥʦʚʥʽ ʪʠʧʠ ʙʘʨʘʙʘʥʽʚ ʩʪʨʽʯʢʦʚʦʛʦ ʢʦʥʚʝʻʨʘ 

 
 



 

ʅʘʪʷʞʥʽ ʧʨʠʩʪʨʦʾ ʩʪʨʽʯʢʦʚʦʛʦ ʢʦʥʚʝʻʨʘ 
ʅʘʪʷʞʥʠʡ ʧʨʠʩʪʨʽʡ (ʥʘʪʷʞʥʘ ʩʪʘʥʮʽʷ) ʟʘʙʝʟʧʝʯʫʻ ʩʪʚʦʨʝʥʥʷ ʥʝʦʙʭʽ-

ʜʥʦʛʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘʪʷʛʫ ʩʪʨʽʯʢʠ, ʷʢʠʡ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʝʬʝʢ-
ʪʠʚʥʦʾ ʨʦʙʦʪʠ ʢʦʥʚʝʻʨʘ. ʇʨʘʚʠʣʴʥʠʡ ʥʘʪʷʛ ʛʘʨʘʥʪʫʻ: 

¶ ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʦʙʫʢʩʦʚʫʚʘʥʥʷ ʩʪʨʽʯʢʠ ʥʘ ʧʨʠʚʦʜʥʦʤʫ ʙʘʨʘʙʘʥʽ; 
¶ ʩʪʘʙʽʣʴʥʽʩʪʴ ʛʝʦʤʝʪʨʠʯʥʦʾ ʬʦʨʤʠ ʞʦʣʦʙʘ; 
¶ ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʨʫʭʫ ʩʪʨʽʯʢʠ; 
¶ ʟʤʝʥʰʝʥʥʷ ʚʽʙʨʘʮʽʡ ʪʘ ʫʜʘʨʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ; 
¶ ʟʥʠʞʝʥʥʷ ʟʥʦʩʫ ʩʪʨʽʯʢʠ ʪʘ ʨʦʣʠʢʦʦʧʦʨ; 
¶ ʨʦʙʦʪʫ ʥʘ ʜʦʚʛʠʭ ʪʨʘʩʘʭ ʙʝʟ ʨʦʟʨʠʚʫ ʘʙʦ ʦʩʣʘʙʣʝʥʥʷ ʩʪʨʽʯʢʠ. 
ʅʘʪʷʞʥʽ ʧʨʠʩʪʨʦʾ ʢʦʤʧʝʥʩʫʶʪʴ ʧʨʫʞʥʽ, ʪʝʤʧʝʨʘʪʫʨʥʽ ʪʘ ʜʠʥʘʤʽʯʥʽ ʜʝ-

ʬʦʨʤʘʮʽʾ ʩʪʨʽʯʢʠ, ʘ ʪʘʢʦʞ ʾʾ ʧʦʚʽʣʴʥʝ ʚʠʜʦʚʞʝʥʥʷ ʧʽʜ ʯʘʩ ʪʨʠʚʘʣʦʾ ʝʢʩʧʣʫ-
ʘʪʘʮʽʾ. 

 
ʆʩʥʦʚʥʽ ʪʠʧʠ ʥʘʪʷʞʥʠʭ ʧʨʠʩʪʨʦʾʚ 
ʋ ʩʪʨʽʯʢʦʚʠʭ ʢʦʥʚʝʻʨʘʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʯʦʪʠʨʠ ʦʩʥʦʚʥʽ ʪʠʧʠ ʥʘʪʷʛʫ: 
1. ɺʘʥʪʘʞʥʠʡ (ʛʨʘʚʽʪʘʮʽʡʥʠʡ) ʥʘʪʷʛ 
2. ɻʚʠʥʪʦʚʠʡ ʥʘʪʷʛ 
3. ɻʽʜʨʘʚʣʽʯʥʠʡ ʥʘʪʷʛ 
4. ʂʦʤʙʽʥʦʚʘʥʠʡ ʥʘʪʷʛ 
ʂʦʞʝʥ ʽʟ ʥʠʭ ʤʘʻ ʚʣʘʩʥʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʦʩʦʙʣʠʚʦʩʪʽ. 
 
ɺʘʥʪʘʞʥʠʡ (ʛʨʘʚʽʪʘʮʽʡʥʠʡ) ʥʘʪʷʛ 
ʅʘʡʧʦʰʠʨʝʥʽʰʠʡ ʽ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʡ ʪʠʧ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ 

ʩʝʨʝʜʥʽʭ ʽ ʜʦʚʛʠʭ ʢʦʥʚʝʻʨʘʭ. 
ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ: 
ʉʪʨʽʯʢʘ ʦʛʠʥʘʻ ʥʘʪʷʞʥʠʡ ʙʘʨʘʙʘʥ, ʷʢʠʡ ʟôʻʜʥʘʥʦ ʟ ʚʘʥʪʘʞʥʦʶ ʩʠʩʪʝ-

ʤʦʶ (ʧʨʦʪʠʚʘʛʦʶ). 
ɺʘʛʘ ʚʘʥʪʘʞʫ ʩʪʚʦʨʶʻ ʧʦʩʪʽʡʥʝ ʥʘʪʷʞʥʝ ʟʫʩʠʣʣʷ. 

ʇʝʨʝʚʘʛʠ: 
¶ ʘʚʪʦʤʘʪʠʯʥʘ ʢʦʤʧʝʥʩʘʮʽʷ ʜʝʬʦʨʤʘʮʽʡ ʩʪʨʽʯʢʠ; 
¶ ʩʪʘʙʽʣʴʥʠʡ ʥʘʪʷʛ ʫ ʚʩʽʭ ʨʝʞʠʤʘʭ; 
¶ ʧʨʦʩʪʦʪʘ ʢʦʥʩʪʨʫʢʮʽʾ; 
¶ ʚʠʩʦʢʘ ʥʘʜʽʡʥʽʩʪʴ. 
ʅʝʜʦʣʽʢʠ: 
¶ ʧʦʪʨʝʙʘ ʫ ʟʥʘʯʥʦʤʫ ʧʨʦʩʪʦʨʽ; 
¶ ʚʝʣʠʢʘ ʤʘʩʘ ʚʘʥʪʘʞʽʚ; 
¶ ʚʠʤʦʛʠ ʜʦ ʞʦʨʩʪʢʦʩʪʽ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʡ. 
ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʥʘ ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʢʦʥʚʝʻʨʘʭ ɻʄʂ ʜʦʚʞʠʥʦʶ ʜʦ ʢʽʣʴ-

ʢʦʭ ʩʦʪʝʥʴ ʤʝʪʨʽʚ. 
 
ɻʚʠʥʪʦʚʠʡ ʥʘʪʷʛ 
ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʧʝʨʝʤʽʱʝʥʥʽ ʥʘʪʷʞʥʦʛʦ ʚʫʟʣʘ ʟʘ ʜʦ-

ʧʦʤʦʛʦʶ ʛʚʠʥʪʦʚʦʛʦ ʤʝʭʘʥʽʟʤʫ (ʰʧʠʣʴʦʢ). 
ʇʝʨʝʚʘʛʠ: 



 

¶ ʧʨʦʩʪʘ ʢʦʥʩʪʨʫʢʮʽʷ; 
¶ ʪʦʯʥʝ ʨʫʯʥʝ ʨʝʛʫʣʶʚʘʥʥʷ; 
¶ ʢʦʤʧʘʢʪʥʽʩʪʴ. 
ʅʝʜʦʣʽʢʠ: 
¶ ʥʝ ʢʦʤʧʝʥʩʫʻ ʘʚʪʦʤʘʪʠʯʥʦ ʟʤʽʥʫ ʜʦʚʞʠʥʠ ʩʪʨʽʯʢʠ; 
¶ ʥʝʝʬʝʢʪʠʚʥʠʡ ʜʣʷ ʜʦʚʛʠʭ ʢʦʥʚʝʻʨʽʚ; 
¶ ʧʦʪʨʝʙʫʻ ʟʫʧʠʥʢʠ ʢʦʥʚʝʻʨʘ ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ. 
ɿʘʩʪʦʩʫʚʘʥʥʷ: 

ʢʦʨʦʪʢʽ ʢʦʥʚʝʻʨʠ, ʜʦʧʦʤʽʞʥʽ ʣʽʥʽʾ, ʞʠʚʠʣʴʥʠʢʠ. 
 
ɻʽʜʨʘʚʣʽʯʥʠʡ ʥʘʪʷʛ 
ɺʠʢʦʨʠʩʪʦʚʫʻ ʛʽʜʨʦʮʠʣʽʥʜʨʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽ ʧʽʜʪʨʠʤʘʥʥʷ ʥʘʪʷʛʫ. 
ʇʝʨʝʚʘʛʠ: 
¶ ʧʣʘʚʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʥʘʪʷʛʫ; 
¶ ʤʦʞʣʠʚʽʩʪʴ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʝʨʫʚʘʥʥʷ; 
¶ ʚʠʩʦʢʘ ʪʦʯʥʽʩʪʴ ʽ ʩʪʘʙʽʣʴʥʽʩʪʴ. 
ʅʝʜʦʣʽʢʠ: 
¶ ʩʢʣʘʜʥʽʩʪʴ ʩʠʩʪʝʤʠ; 
¶ ʧʽʜʚʠʱʝʥʽ ʚʠʤʦʛʠ ʜʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ; 
¶ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʚʠʪʦʢʽʚ. 
ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʥʘ ʢʦʥʚʝʻʨʘʭ ʫ ʚʘʞʢʠʭ ʛʽʨʥʠʯʠʭ ʫʤʦʚʘʭ ʪʘ ʥʘ ʚʠʩʦʢʦ-

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʣʽʥʽʷʭ. 
 
ʂʦʤʙʽʥʦʚʘʥʽ ʩʠʩʪʝʤʠ ʥʘʪʷʛʫ 
ʇʦʻʜʥʫʶʪʴ ʛʨʘʚʽʪʘʮʽʡʥʠʡ ʪʘ ʛʽʜʨʘʚʣʽʯʥʠʡ ʧʨʠʥʮʠʧʠ. 
ʆʩʦʙʣʠʚʦʩʪʽ: 
¶ ʛʨʘʚʽʪʘʮʽʡʥʠʡ ʚʘʥʪʘʞ ʟʘʙʝʟʧʝʯʫʻ ʙʘʟʦʚʠʡ ʥʘʪʷʛ; 
¶ ʛʽʜʨʘʚʣʽʯʥʠʡ ʤʦʜʫʣʴ ð ʢʦʤʧʝʥʩʘʮʽʶ ʨʽʟʢʠʭ ʜʠʥʘʤʽʯʥʠʭ ʟʤʽʥ; 
¶ ʧʽʜʚʠʱʝʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʫ ʧʝʨʝʭʽʜʥʠʭ ʨʝʞʠʤʘʭ. 
ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʜʦʚʛʠʭ ʢʦʥʚʝʻʨʘʭ ʟ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤʠ ʧʨʠʚʦ-

ʜʘʤʠ. 
 
ʇʘʨʘʤʝʪʨʠ ʥʘʪʷʛʫ ʩʪʨʽʯʢʠ 
ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʽʥʞʝʥʝʨʘ ʻ ʚʠʟʥʘʯʝʥʥʷ ʤʽʥʽʤʘʣʴʥʦʛʦ ʥʝʦʙʭʽʜ-

ʥʦʛʦ ʥʘʪʷʛʫ, ʷʢʠʡ ʛʘʨʘʥʪʫʻ ʨʦʙʦʪʫ ʢʦʥʚʝʻʨʘ ʙʝʟ ʧʨʦʙʫʢʩʦʚʫʚʘʥʥʷ ʪʘ ʥʘʜ-
ʤʽʨʥʠʭ ʜʝʬʦʨʤʘʮʽʡ. 

ɿʘʛʘʣʴʥʠʡ ʥʘʪʷʛ ʚʢʣʶʯʘʻ: 
¶ ʥʘʪʷʛ ʥʘ ʧʨʠʚʦʜʥʦʤʫ ʙʘʨʘʙʘʥʽ; 
¶ ʥʘʪʷʛ ʫ ʚʘʥʪʘʞʥʽʡ ʛʽʣʮʽ; 
¶ ʥʘʪʷʛ ʫ ʭʦʣʦʩʪʽʡ ʛʽʣʮʽ; 
¶ ʜʠʥʘʤʽʯʥʽ ʜʦʙʘʚʢʠ (ʧʽʜ ʯʘʩ ʧʫʩʢʫ ʪʘ ʛʘʣʴʤʫʚʘʥʥʷ). 
ɺʧʣʠʚʘʶʯʽ ʬʘʢʪʦʨʠ: 
¶ ʜʦʚʞʠʥʘ ʪʨʘʩʠ; 
¶ ʪʠʧ ʩʪʨʽʯʢʠ (ʪʢʘʥʠʥʥʘ, ʢʦʨʜʥʘ, ʤʝʪʘʣʦʢʦʨʜʥʘ); 
¶ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ; 



 

¶ ʚʠʩʦʪʘ ʧʽʜʡʦʤʫ; 
¶ ʤʘʩʘ ʚʘʥʪʘʞʫ ʥʘ ʩʪʨʽʯʮʽ. 
 
ɺʠʙʽʨ ʪʠʧʫ ʥʘʪʷʞʥʦʛʦ ʧʨʠʩʪʨʦʶ 
ɺʘʥʪʘʞʥʠʡ ʥʘʪʷʛ Ÿ ʤʘʛʽʩʪʨʘʣʴʥʽ ʪʘ ʩʝʨʝʜʥʽ ʢʦʥʚʝʻʨʠ 
ɻʚʠʥʪʦʚʠʡ ʥʘʪʷʛ Ÿ ʢʦʨʦʪʢʽ ʪʘ ʜʦʧʦʤʽʞʥʽ ʣʽʥʽʾ 
ɻʽʜʨʘʚʣʽʯʥʠʡ ʥʘʪʷʛ Ÿ ʚʠʩʦʢʦʪʦʯʥʽ ʪʘ ʚʘʞʢʦʥʘʚʘʥʪʘʞʝʥʽ ʣʽʥʽʾ 
ʂʦʤʙʽʥʦʚʘʥʠʡ ʥʘʪʷʛ Ÿ ʩʢʣʘʜʥʽ ʜʦʚʛʽ ʪʨʘʩʠ ʟ ʜʠʥʘʤʽʯʥʠʤʠ ʨʝʞʠʤʘʤʠ 
 
ʋʤʦʚʠ ʨʦʙʦʪʠ ʪʘ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 
ʅʘʪʷʞʥʽ ʧʨʠʩʪʨʦʾ ʚʠʤʘʛʘʶʪʴ ʧʝʨʽʦʜʠʯʥʦʛʦ ʦʛʣʷʜʫ: 
¶ ʧʝʨʝʚʽʨʢʘ ʥʘʪʷʛʫ; 
¶ ʢʦʥʪʨʦʣʴ ʥʘʷʚʥʦʩʪʽ ʣʶʬʪʽʚ; 
¶ ʦʛʣʷʜ ʪʨʦʩʽʚ ʘʙʦ ʛʽʜʨʦʩʠʩʪʝʤʠ; 
¶ ʧʝʨʝʚʽʨʢʘ ʧʘʨʘʣʝʣʴʥʦʩʪʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʙʘʨʘʙʘʥʘ; 
¶ ʧʝʨʝʚʽʨʢʘ ʧʣʘʚʥʦʩʪʽ ʭʦʜʫ ʨʦʣʠʢʦʦʧʦʨ ʫ ʟʦʥʽ ʥʘʪʷʛʫ. 
ʅʝʧʨʘʚʠʣʴʥʠʡ ʥʘʪʷʛ ʧʨʠʟʚʦʜʠʪʴ ʜʦ: 
¶ ʧʨʦʙʫʢʩʦʚʫʚʘʥʥʷ ʩʪʨʽʯʢʠ; 
¶ çʧʨʦʚʠʩʘʥʥʷè ʭʦʣʦʩʪʦʾ ʛʽʣʢʠ; 
¶ ʧʽʜʚʠʱʝʥʠʭ ʫʜʘʨʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʨʦʣʠʢʠ; 
¶ ʥʝʨʽʚʥʦʛʦ ʟʥʦʩʫ ʩʪʨʽʯʢʠ; 
¶ ʚʪʨʘʪʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 
 

ʈʠʩʫʥʦʢ 9.12 ï ʉʭʝʤʠ ʥʘʪʷʞʥʠʭ ʧʨʠʩʪʨʦʾʚ ʩʪʨʽʯʢʦʚʦʛʦ ʢʦʥʚʝʻʨʘ 
 
 
ɿʘʚʘʥʪʘʞʫʚʘʣʴʥʽ ʪʘ ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʽ ʚʫʟʣʠ ʩʪʨʽʯʢʦʚʦʛʦ ʢʦʥʚʝʻʨʘ 
ɿʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʪʘ ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʚʫʟʣʠ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠ-

ʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʩʪʨʽʯʢʦʚʦʛʦ ʢʦʥʚʝʻʨʘ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʚ ʮʠʭ ʟʦʥʘʭ ʚʠʥʠ-
ʢʘʶʪʴ ʥʘʡʙʽʣʴʰʽ ʜʠʥʘʤʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʽʥʪʝʥʩʠʚʥʠʡ ʘʙʨʘʟʠʚʥʠʡ ʟʥʦʩ ʪʘ 
ʥʝʙʝʟʧʝʢʘ ʫʰʢʦʜʞʝʥʥʷ ʩʪʨʽʯʢʠ. ʇʨʘʚʠʣʴʥʝ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʝ ʚʠʢʦʥʘʥʥʷ 
ʮʠʭ ʚʫʟʣʽʚ ʚʠʟʥʘʯʘʻ ʨʝʩʫʨʩ ʩʪʨʽʯʢʠ, ʥʘʜʽʡʥʽʩʪʴ ʚʫʟʣʽʚ, ʨʽʚʝʥʴ ʧʠʣʦʚʠʜʽ-
ʣʝʥʥʷ ʪʘ ʟʘʛʘʣʴʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʢʦʥʚʝʻʨʘ. 
  



 

ɿʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʚʫʟʦʣ ʩʪʨʽʯʢʦʚʦʛʦ ʢʦʥʚʝʻʨʘ 
ɿʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʚʫʟʦʣ ʟʘʙʝʟʧʝʯʫʻ ʧʨʠʡʤʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʟ ʽʥʰʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ð ʜʨʦʙʘʨʢʠ, ʛʨʦʭʦʪʘ, ʙʫʥʢʝʨʘ, ʞʠʚʠʣʴʥʠʢʘ, ʪʨʘʥʩʧʦʨʪʝʨʥʦʛʦ 
ʧʝʨʝʩʠʧʫ ʘʙʦ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʣʽʥʽʾ. 

ʆʩʥʦʚʥʽ ʩʢʣʘʜʦʚʽ: 
1. ɿʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʣʦʪʦʢ 
ʇʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʥʘʧʨʘʚʣʝʥʥʷ ʪʘ ʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʤʘʪʝʨʽʘʣʫ 

ʥʘ ʩʪʨʽʯʢʫ. 
ɺʠʤʦʛʠ: 
¶ ʧʣʘʚʥʝ ʩʧʨʷʤʫʚʘʥʥʷ ʧʦʪʦʢʫ; 
¶ ʤʽʥʽʤʽʟʘʮʽʷ ʫʜʘʨʽʚ ʽ ʟʩʫʚʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ; 
¶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʥʦʩʦʩʪʽʡʢʠʭ ʥʘʢʣʘʜʦʢ (ʧʦʣʽʫʨʝʪʘʥ, HARDOX). 
2. ɸʤʦʨʪʠʟʘʮʽʡʥʽ (ʫʜʘʨʥʽ) ʨʦʣʠʢʠ 
ʈʦʟʪʘʰʦʚʘʥʽ ʧʽʜ ʣʦʪʢʦʤ. 
ʌʫʥʢʮʽʾ: 
¶ ʟʤʝʥʰʝʥʥʷ ʫʜʘʨʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʩʪʨʽʯʢʫ; 
¶ ʟʘʧʦʙʽʛʘʥʥʷ ʜʝʬʦʨʤʘʮʽʷʤ; 
¶ ʧʽʜʪʨʠʤʢʘ ʩʪʘʙʽʣʴʥʦʛʦ ʞʦʣʦʙʣʝʥʥʷ. 
ʂʨʦʢ ʤʽʞ ʫʜʘʨʥʠʤʠ ʨʦʣʠʢʘʤʠ ð 200ï300 ʤʤ. 
3. ʅʘʧʨʷʤʥʽ ʙʦʨʪʠ 
ɿʘʧʦʙʽʛʘʶʪʴ ʚʠʩʠʧʘʥʥʶ ʤʘʪʝʨʽʘʣʫ ʟʽ ʩʪʨʽʯʢʠ ʪʘ ʩʪʘʙʽʣʽʟʫʶʪʴ ʧʦʪʽʢ. 
ɺʘʨʽʘʥʪʠ ʚʠʢʦʥʘʥʥʷ: 
¶ ʛʫʤʦʚʽ ʙʦʨʪʠ; 
¶ ʩʪʘʣʝʚʽ ʙʦʨʪʠ ʟʽ ʟʥʦʩʦʩʪʽʡʢʠʤʠ ʚʩʪʘʚʢʘʤʠ; 
¶ ʙʦʨʪʠ ʟ ʧʦʣʽʫʨʝʪʘʥʦʚʠʤʠ ʥʘʢʣʘʜʢʘʤʠ. 
4. ɻʝʨʤʝʪʠʟʫʶʯʽ ʩʠʩʪʝʤʠ 
ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʧʠʣʦʫʪʚʦʨʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ: 
¶ ʫʱʽʣʴʥʶʚʘʣʴʥʽ ʩʤʫʛʠ; 
¶ ʛʥʫʯʢʽ ʥʘʢʣʘʜʢʠ; 
¶ ʟʘʢʨʠʪʽ ʛʘʣʝʨʝʾ. 
5. ʉʠʩʪʝʤʘ ʦʯʠʱʝʥʥʷ ʩʪʨʽʯʢʠ 
ʇʽʩʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʦʙʦʚôʷʟʢʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʻ ʧʝʨʰʠʡ ʪʘ ʜʨʫʛʠʡ 

ʦʯʠʱʫʚʘʯ ʩʪʨʽʯʢʠ. 
 
ʇʨʦʙʣʝʤʠ ʚ ʟʦʥʽ ʟʘʚʘʥʪʘʞʝʥʥʷ 
ʋ ʟʦʥʽ ʟʘʚʘʥʪʘʞʝʥʥʷ ʚʠʥʠʢʘʶʪʴ ʪʘʢʽ ʪʠʧʦʚʽ ʧʨʦʙʣʝʤʠ: 
¶ ʧʨʦʙʠʪʪʷ ʘʙʦ ʧʦʨʽʟʠ ʩʪʨʽʯʢʠ ʚʝʣʠʢʠʤʠ ʢʫʩʢʦʚʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ; 
¶ ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʚʘʥʪʘʞʫ; 
¶ ʟʥʦʩ ʙʦʢʦʚʠʭ ʢʨʦʤʦʢ; 
¶ ʥʘʜʤʽʨʥʝ ʧʠʣʦʚʠʜʽʣʝʥʥʷ; 
¶ ʟʥʦʰʫʚʘʥʥʷ ʫʜʘʨʥʠʭ ʨʦʣʠʢʽʚ. 
ɼʣʷ ʾʭ ʫʩʫʥʝʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ: 
¶ ʘʤʦʨʪʠʟʘʮʽʡʥʽ ʤʦʜʫʣʽ; 
¶ ʜʝʤʧʬʫʶʯʽ ʧʣʠʪʠ; 
¶ ʧʽʜʩʠʣʝʥʽ ʩʪʨʽʯʢʠ ʟ ʪʦʚʩʪʦʶ ʨʦʙʦʯʦʶ ʦʙʢʣʘʜʢʦʶ. 



 

ʈʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʚʫʟʦʣ ʩʪʨʽʯʢʦʚʦʛʦ ʢʦʥʚʝʻʨʘ 
ʈʦʟʚʘʥʪʘʞʝʥʥʷ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠʩʴ: 
¶ ʫ ʪʦʨʮʝʚʦʤʫ ʙʘʨʘʙʘʥʽ (ʧʨʷʤʝ ʩʢʠʜʘʥʥʷ); 
¶ ʯʝʨʝʟ ʧʨʦʤʽʞʥʽ ʩʢʠʜʘʯʽ ʘʙʦ ʢʘʨʝʪʢʠ; 
¶ ʯʝʨʝʟ ʧʦʚʦʨʦʪʥʽ ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʽ ʩʠʩʪʝʤʠ. 
1. ʊʦʨʮʝʚʠʡ ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʚʫʟʦʣ 
ʅʘʡʧʦʰʠʨʝʥʽʰʠʡ ʪʠʧ. 
ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ: 
¶ ʩʪʨʽʯʢʘ ʦʛʠʥʘʻ ʙʘʨʘʙʘʥ Ÿ ʚʘʥʪʘʞ ʩʭʦʜʠʪʴ ʫ ʛʨʘʚʽʪʘʮʽʡʥʦʤʫ ʧʦ-

ʪʦʮʽ Ÿ ʧʦʪʨʘʧʣʷʻ ʫ ʧʨʠʡʤʘʣʴʥʠʡ ʙʫʥʢʝʨ ʘʙʦ ʧʝʨʝʩʠʧ. 
2. ɺʽʜʭʠʣʴʥʽ ʨʦʟʚʘʥʪʘʞʫʚʘʯʽ 
ɼʦʟʚʦʣʷʶʪʴ ʨʦʟʚʘʥʪʘʞʫʚʘʪʠ ʤʘʪʝʨʽʘʣ ʜʦ ʢʽʥʮʷ ʢʦʥʚʝʻʨʘ. 
ɺʠʜʠ: 
¶ ʧʦʚʦʨʦʪʥʽ ʚʽʜʭʠʣʴʥʠʢʠ; 
¶ ʧʝʨʝʩʫʚʥʽ ʢʘʨʝʪʢʠ; 
¶ ʩʢʠʜʘʯʽ ʨʽʟʥʷʢʘ. 
3. ʈʦʟʧʦʜʽʣʴʥʽ ʢʘʨʝʪʢʠ 
ʈʦʟʧʦʜʽʣʷʶʪʴ ʚʘʥʪʘʞ ʧʦ ʜʝʢʽʣʴʢʦʭ ʙʫʥʢʝʨʘʭ ʘʙʦ ʩʝʢʮʽʷʭ ʩʢʣʘʜʫ-

ʚʘʥʥʷ. 
 
ʆʯʠʱʝʥʥʷ ʩʪʨʽʯʢʠ ʚ ʟʦʥʽ ʨʦʟʚʘʥʪʘʞʝʥʥʷ 
ɿʦʥʦʶ ʽʥʪʝʥʩʠʚʥʦʛʦ ʥʘʣʠʧʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʻ ʟʚʦʨʦʪʥʷ ʩʪʦʨʦʥʘ ʩʪʨʽ-

ʯʢʠ. 
ɼʣʷ ʦʯʠʱʝʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ: 
1. ʆʩʥʦʚʥʠʡ ʩʢʨʝʙʢʦʚʠʡ ʦʯʠʱʫʚʘʯ 
ɺʩʪʘʥʦʚʣʶʻʪʴʩʷ ʧʽʜ ʧʨʠʚʦʜʥʠʤ ʙʘʨʘʙʘʥʦʤ. 
2. ɺʪʦʨʠʥʥʠʡ ʦʯʠʱʫʚʘʯ 
ɿʘʙʝʟʧʝʯʫʻ ʜʦʜʘʪʢʦʚʝ ʦʯʠʱʝʥʥʷ ʧʽʩʣʷ ʧʝʨʚʠʥʥʦʛʦ. 
3. ɹʦʨʪʦʚʽ ʦʯʠʩʥʠʢʠ 
ʆʯʠʱʫʶʪʴ ʙʦʢʦʚʽ ʢʨʦʤʢʠ. 
 
ɺʧʣʠʚ ʢʦʥʩʪʨʫʢʮʽʾ ʚʫʟʣʽʚ ʥʘ ʨʦʙʦʪʫ ʢʦʥʚʝʻʨʘ 
ʅʝʧʨʘʚʠʣʴʥʝ ʚʠʢʦʥʘʥʥʷ ʘʙʦ ʨʝʛʫʣʶʚʘʥʥʷ ʟʘʚʘʥʪʘʞʝʥʥʷ/ʨʦʟʚʘʥʪʘ-

ʞʝʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ: 
¶ ʰʚʠʜʢʦʛʦ ʟʥʦʩʫ ʩʪʨʽʯʢʠ; 
¶ ʟʙʽʣʴʰʝʥʥʷ ʚʪʨʘʪ ʤʘʪʝʨʽʘʣʫ; 
¶ ʥʝʨʽʚʥʦʤʽʨʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ; 
¶ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʧʨʠʚʦʜʫ; 
¶ ʧʽʜʚʠʱʝʥʠʭ ʝʥʝʨʛʦʚʠʪʨʘʪ. 
ʈʝʢʦʤʝʥʜʘʮʽʾ: 
¶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫʜʘʨʥʠʭ ʤʦʜʫʣʽʚ; 
¶ ʟʘʢʨʠʪʽ ʧʝʨʝʩʠʧʠ; 
¶ ʦʧʪʠʤʽʟʘʮʽʷ ʢʫʪʘ ʧʘʜʽʥʥʷ; 
¶ ʤʽʥʽʤʽʟʘʮʽʷ ʚʠʩʦʪʠ ʚʽʣʴʥʦʛʦ ʧʘʜʽʥʥʷ ʚʘʥʪʘʞʫ. 

 



 

 
ʈʠʩʫʥʦʢ 9.13 ï ʉʭʝʤʠ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʦʛʦ ʪʘ ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʦʛʦ ʚʫʟʣʽʚ 

ʩʪʨʽʯʢʦʚʦʛʦ ʢʦʥʚʝʻʨʘ  
 
ʈʘʤʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʪʘ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʾ ʩʪʨʽʯʢʦʚʦʛʦ ʢʦʥʚʝʻʨʘ 
ʈʘʤʥʘ ʢʦʥʩʪʨʫʢʮʽʷ (ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʾ) ʩʪʨʽʯʢʦʚʦʛʦ ʢʦʥʚʝʻʨʘ ʟʘʙʝʟ-

ʧʝʯʫʻ ʧʨʦʩʪʦʨʦʚʫ ʞʦʨʩʪʢʽʩʪʴ, ʪʦʯʥʽʩʪʴ ʛʝʦʤʝʪʨʽʾ ʪʘ ʧʨʘʚʠʣʴʥʝ ʨʦʟʪʘʰʫ-
ʚʘʥʥʷ ʚʩʽʭ ʚʫʟʣʽʚ ʢʦʥʚʝʻʨʥʦʾ ʩʠʩʪʝʤʠ. ɺʦʥʘ ʚʠʢʦʥʫʻ ʨʦʣʴ ʥʝʩʫʯʦʛʦ ʢʘʨ-
ʢʘʩʘ, ʥʘ ʷʢʦʤʫ ʤʦʥʪʫʶʪʴʩʷ ʨʦʣʠʢʦʦʧʦʨʠ, ʙʘʨʘʙʘʥʠ, ʧʨʠʚʦʜʥʘ ʪʘ ʥʘʪʷʞʥʘ 
ʩʪʘʥʮʽʾ, ʟʘʭʠʩʥʽ ʦʛʦʨʦʜʞʝʥʥʷ, ʛʘʣʝʨʝʾ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʣʴʥʽ ʤʘʡʜʘʥʯʠʢʠ. 

ʅʘʜʽʡʥʽʩʪʴ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʡ ʚʠʟʥʘʯʘʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʨʦʙʦʪʠ ʢʦʥʚʝ-
ʻʨʘ, ʤʽʥʽʤʽʟʘʮʽʶ ʚʽʙʨʘʮʽʡ ʪʘ ʟʥʦʰʫʚʘʥʥʷ ʩʪʨʽʯʢʠ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʻ ʙʝʟ-
ʧʝʢʫ ʧʝʨʩʦʥʘʣʫ. 

 
ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʘʤʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ 
ʈʘʤʥʘ ʯʘʩʪʠʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʢʨʝʤʠʭ ʩʝʢʮʽʡ (ʦʩʥʦʚʥʠʭ, ʧʝʨʝʭʽʜʥʠʭ, 

ʩʧʝʮʽʘʣʴʥʠʭ), ʱʦ ʬʦʨʤʫʶʪʴ ʧʽʜʪʨʠʤʫʶʯʫ ʦʩʥʦʚʫ ʩʪʨʽʯʢʦʚʦʛʦ ʢʦʥʪʫʨʫ. 
ʆʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ: 
¶ ʥʝʩʫʯʽ ʨʘʤʠ ʩʝʢʮʽʡ; 
¶ ʦʧʦʨʥʽ ʩʪʽʡʢʠ ʪʘ ʢʦʣʦʥʠ; 
¶ ʥʘʩʪʠʣʠ ʜʣʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ; 
¶ ʛʘʣʝʨʝʾ ʪʘ ʪʫʥʝʣʽ; 
¶ ʦʛʦʨʦʜʞʝʥʥʷ ʪʘ ʟʘʭʠʩʥʽ ʢʦʞʫʭʠ; 
¶ ʢʨʦʥʰʪʝʡʥʠ, ʧʽʜʩʠʣʶʚʘʯʽ, ʪʨʘʚʝʨʩʠ. 
 
ʉʝʢʮʽʾ ʨʘʤʠ 
ʈʘʤʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʫʥʽʬʽʢʦʚʘʥʠʭ ʩʝʢʮʽʡ, ʜʦʚʞʠʥʘ ʷʢʠʭ 

ʟʘʟʚʠʯʘʡ ʩʪʘʥʦʚʠʪʴ: 
¶ 1,0 ʤ 
¶ 1,5 ʤ 
¶ 2,0 ʤ 
¶ 2,5 ʤ 
ʉʝʢʮʽʾ ʟôʻʜʥʫʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʬʣʘʥʮʷʤʠ ʘʙʦ ʭʦʤʫʪʘʤʠ. ʊʦʯʥʽʩʪʴ ʩʪʠ-

ʢʫʚʘʥʥʷ ʚʠʟʥʘʯʘʻ ʨʽʚʥʽʩʪʴ ʭʦʜʫ ʩʪʨʽʯʢʠ. 



 

1. ʊʠʧʠ ʩʝʢʮʽʡ: 
1. ʇʨʷʤʽ ʩʝʢʮʽʾ ð ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʪʨʘʩʠ, ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘ 

ʦʧʦʨʠ. 
2. ʇʦʚʦʨʦʪʥʽ ʩʝʢʮʽʾ ð ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʢʨʠʚʦʣʽʥʽʡʥʠʭ ʢʦʥʚʝʻʨʘʭ. 
3. ʇʝʨʝʭʽʜʥʽ ʩʝʢʮʽʾ ð ʜʣʷ ʟʤʽʥʠ ʢʫʪʘ ʥʘʭʠʣʫ. 
4. ʉʝʢʮʽʾ ʧʽʜ ʟʘʚʘʥʪʘʞʝʥʥʷ ð ʧʦʩʠʣʝʥʽ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʫʜʘʨʥʠʭ 

ʨʦʣʠʢʦʦʧʦʨ. 
5. ʉʝʢʮʽʾ ʟ ʦʙʩʣʫʛʦʚʫʚʘʣʴʥʠʤʠ ʥʘʩʪʠʣʘʤʠ ð ʫ ʟʦʥʘʭ ʧʨʠʚʦʜʥʠʭ ʽ 

ʥʘʪʷʞʥʠʭ ʩʪʘʥʮʽʡ. 
 
ʆʧʦʨʥʽ ʢʦʥʩʪʨʫʢʮʽʾ 
ʆʧʦʨʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʫʩʪʘʥʦʚʢʫ ʚʩʴʦʛʦ ʢʦʥʚʝʻʨʘ ʥʘ ˇʨʫʥʪ ʘʙʦ ʬʫʥʜʘ-

ʤʝʥʪ. 
ʊʠʧʠ ʦʧʦʨ: 
¶ ʩʪʘʮʽʦʥʘʨʥʽ ʙʝʪʦʥʥʽ ʬʫʥʜʘʤʝʥʪʠ; 
¶ ʩʪʘʣʝʚʽ ʢʦʣʦʥʥʽ ʦʧʦʨʠ; 
¶ ʧʽʜʚʽʩʥʽ ʢʨʦʥʰʪʝʡʥʠ (ʫ ʛʘʣʝʨʝʷʭ ʘʙʦ ʪʫʥʝʣʷʭ); 
¶ ʧʝʨʝʩʫʚʥʽ ʦʧʦʨʠ (ʜʣʷ ʤʦʙʽʣʴʥʠʭ ʢʦʥʚʝʻʨʽʚ). 
ɺʠʩʦʪʘ ʦʧʦʨ ʟʘʣʝʞʠʪʴ ʚʽʜ: 
¶ ʢʦʥʬʽʛʫʨʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʤʘʡʜʘʥʯʠʢʘ; 
¶ ʚʠʩʦʪʠ ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʦʛʦ ʚʫʟʣʘ; 
¶ ʫʤʦʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ; 
¶ ʤʦʞʣʠʚʠʭ ʧʝʨʝʪʠʥʽʚ ʟ ʽʥʰʠʤʠ ʢʦʤʫʥʽʢʘʮʽʷʤʠ. 
 
ɻʘʣʝʨʝʾ ʪʘ ʟʘʭʠʩʥʽ ʢʦʥʩʪʨʫʢʮʽʾ 
ʋ ɻʄʂ ʧʦʰʠʨʝʥʽ ʟʘʢʨʠʪʽ ʢʦʥʚʝʻʨʥʽ ʛʘʣʝʨʝʾ, ʱʦ ʟʘʭʠʱʘʶʪʴ ʩʪʨʽʯʢʫ ʪʘ 

ʨʦʣʠʢʦʦʧʦʨʠ ʚʽʜ ʘʪʤʦʩʬʝʨʥʠʭ ʚʧʣʠʚʽʚ ʽ ʟʤʝʥʰʫʶʪʴ ʧʠʣʦʚʠʜʽʣʝʥʥʷ. 
ɽʣʝʤʝʥʪʠ ʛʘʣʝʨʝʾ: 
¶ ʤʝʪʘʣʝʚʠʡ ʪʫʥʝʣʴ (ʢʦʨʦʙʯʘʩʪʘ ʢʦʥʩʪʨʫʢʮʽʷ); 
¶ ʥʘʩʪʠʣʠ ʪʘ ʪʨʘʧʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ; 
¶ ʦʩʚʽʪʣʝʥʥʷ ʪʘ ʚʝʥʪʠʣʷʮʽʷ; 
¶ ʘʚʘʨʽʡʥʽ ʚʠʭʦʜʠ; 
¶ ʦʛʦʨʦʜʞʝʥʥʷ ʜʣʷ ʙʝʟʧʝʢʠ. 
ɿʘʢʨʠʪʽ ʛʘʣʝʨʝʾ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʽ ʧʨʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʧʠʣʦʚʠʭ ʪʘ 

ʛʘʨʷʯʠʭ ʤʘʪʝʨʽʘʣʽʚ. 
 
ɺʠʤʦʛʠ ʜʦ ʤʽʮʥʦʩʪʽ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ 
ʄʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʾ ʧʦʚʠʥʥʽ ʚʠʪʨʠʤʫʚʘʪʠ: 
¶ ʚʘʛʫ ʩʪʨʽʯʢʠ ʟ ʤʘʪʝʨʽʘʣʦʤ; 
¶ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʨʦʣʠʢʦʦʧʦʨ; 
¶ ʚʽʙʨʘʮʽʾ ʚʽʜ ʧʨʠʚʦʜʫ; 
¶ ʚʽʪʨʦʚʽ ʪʘ ʩʥʽʛʦʚʽ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʜʣʷ ʟʦʚʥʽʰʥʽʭ ʪʨʘʩ); 
¶ ʪʝʤʧʝʨʘʪʫʨʥʽ ʜʝʬʦʨʤʘʮʽʾ; 
¶ ʘʚʘʨʽʡʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠ ʟʘʢʣʠʥʶʚʘʥʥʽ ʩʪʨʽʯʢʠ. 
ʊʦʯʥʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʡ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʘ ʜʣʷ: 



 

¶ ʮʝʥʪʨʫʚʘʥʥʷ ʩʪʨʽʯʢʠ; 
¶ ʩʪʘʙʽʣʴʥʦʩʪʽ ʨʦʣʠʢʦʦʧʦʨ; 
¶ ʨʽʚʥʦʤʽʨʥʦʩʪʽ ʟʥʦʩʫ; 
¶ ʤʽʥʽʤʽʟʘʮʽʾ ʦʧʦʨʫ ʨʫʭʫ. 
 
ʉʧʦʩʦʙʠ ʤʦʥʪʘʞʫ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʡ 
1. ɹʣʦʯʥʠʡ ʤʦʥʪʘʞ 
ʉʝʢʮʽʾ ʢʦʥʚʝʻʨʘ ʟʙʠʨʘʶʪʴʩʷ ʥʘ ʟʝʤʣʽ ʪʘ ʧʽʜʥʽʤʘʶʪʴʩʷ ʢʨʘʥʘʤʠ ʥʘ 

ʧʨʦʝʢʪʥʝ ʤʽʩʮʝ. 
2. ʄʦʥʪʘʞ ʥʘ ʤʽʩʮʽ 
ʉʝʢʮʽʾ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʛʘʣʝʨʝʾ ʘʙʦ ʮʝʭʫ. 
3. ʄʦʜʫʣʴʥʦ-ʩʝʢʮʽʡʥʠʡ ʤʦʥʪʘʞ 
ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʚʘʞʢʦʜʦʩʪʫʧʥʠʭ ʤʽʩʮʷʭ ʘʙʦ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʣʽʥʽʡ. 
 
ʊʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʨʘʤʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ 
ɼʦ ʦʩʥʦʚʥʠʭ ʦʧʝʨʘʮʽʡ ʥʘʣʝʞʘʪʴ: 
¶ ʧʝʨʝʚʽʨʢʘ ʟʘʪʷʞʢʠ ʙʦʣʪʦʚʠʭ ʟôʻʜʥʘʥʴ; 
¶ ʢʦʥʪʨʦʣʴ ʚʝʨʪʠʢʘʣʴʥʦʩʪʽ ʪʘ ʨʽʚʥʦʩʪʽ ʦʧʦʨ; 
¶ ʦʛʣʷʜ ʥʘ ʥʘʷʚʥʽʩʪʴ ʢʦʨʦʟʽʾ; 
¶ ʧʝʨʝʚʽʨʢʘ ʛʝʦʤʝʪʨʽʾ ʩʝʢʮʽʡ; 
¶ ʦʛʣʷʜ ʟʘʭʠʩʥʠʭ ʢʦʞʫʭʽʚ; 
¶ ʨʝʤʦʥʪ ʟʥʦʰʝʥʠʭ ʥʘʩʪʠʣʽʚ. 
 

 
ʈʠʩʫʥʦʢ 9.14 ï ʆʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ ʨʘʤʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʩʪʨʽʯʢʦʚʦʛʦ ʢʦʥʚʝ-

ʻʨʘ  
 
ʉʠʩʪʝʤʠ ʙʝʟʧʝʢʠ ʪʘ ʢʦʥʪʨʦʣʶ ʩʪʨʽʯʢʦʚʠʭ ʢʦʥʚʝʻʨʽʚ 
ʉʠʩʪʝʤʠ ʙʝʟʧʝʢʠ ʪʘ ʢʦʥʪʨʦʣʶ ʩʪʨʽʯʢʦʚʦʛʦ ʢʦʥʚʝʻʨʘ ʚʽʜʽʛʨʘʶʪʴ ʢʣʶ-

ʯʦʚʫ ʨʦʣʴ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʙʝʟʘʚʘʨʽʡʥʦʾ, ʩʪʘʙʽʣʴʥʦʾ ʪʘ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ 
ʚʩʽʻʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ. ʂʦʥʚʝʻʨʠ ʛʽʨʥʠʯʦ-ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 



 

ʧʨʘʮʶʶʪʴ ʫ ʚʘʞʢʠʭ ʫʤʦʚʘʭ ʟ ʧʽʜʚʠʱʝʥʠʤ ʨʠʟʠʢʦʤ ʧʦʰʢʦʜʞʝʥʥʷ ʩʪʨʽʯʢʠ, 
ʨʦʣʠʢʦʦʧʦʨ ʪʘ ʧʨʠʚʦʜʽʚ, ʪʦʤʫ ʩʫʯʘʩʥʽ ʚʠʤʦʛʠ ʧʝʨʝʜʙʘʯʘʶʪʴ ʦʙʦʚôʷʟʢʦʚʝ 
ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʫ ʟʘʩʦʙʽʚ ʢʦʥʪʨʦʣʶ ʩʪʘʥʫ ʡ ʟʘʭʠʩʪʫ. 

ʉʠʩʪʝʤʘ ʙʝʟʧʝʢʠ ʚʠʢʦʥʫʻ ʪʘʢʽ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʾ: 
¶ ʟʘʧʦʙʽʛʘʥʥʷ ʘʚʘʨʽʡʥʠʤ ʩʠʪʫʘʮʽʷʤ; 
¶ ʨʘʥʥʻ ʚʠʷʚʣʝʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʝʡ; 
¶ ʘʚʪʦʤʘʪʠʯʥʝ ʚʠʤʢʥʝʥʥʷ ʚ ʥʝʙʝʟʧʝʯʥʠʭ ʫʤʦʚʘʭ; 
¶ ʟʘʧʦʙʽʛʘʥʥʷ ʩʭʦʜʫ ʩʪʨʽʯʢʠ ʘʙʦ ʾʾ ʧʨʦʙʫʢʩʦʚʫʚʘʥʥʶ; 
¶ ʟʘʭʠʩʪ ʧʝʨʩʦʥʘʣʫ; 
¶ ʟʤʝʥʰʝʥʥʷ ʧʨʦʩʪʦʾʚ ʪʘ ʚʠʪʨʘʪ ʥʘ ʨʝʤʦʥʪ. 
 
ʆʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ ʩʠʩʪʝʤʠ ʙʝʟʧʝʢʠ 
ʉʠʩʪʝʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʦʤʧʣʝʢʩʫ ʤʝʭʘʥʽʯʥʠʭ, ʝʣʝʢʪʨʠʯʥʠʭ, ʝʣʝʢʪ-

ʨʦʥʥʠʭ ʪʘ ʘʚʪʦʤʘʪʠʯʥʠʭ ʧʨʠʩʪʨʦʾʚ. 
1. ɼʘʪʯʠʢʠ ʩʭʦʜʫ ʩʪʨʽʯʢʠ 
ɺʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘ ʦʙʠʜʚʽ ʩʪʦʨʦʥʠ ʢʦʥʚʝʻʨʘ ʪʘ ʨʝʘʛʫʶʪʴ ʥʘ ʚʽʜʭʠ-

ʣʝʥʥʷ ʩʪʨʽʯʢʠ ʚʽʜ ʦʩʽ. 
ʌʫʥʢʮʽʾ: 
¶ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʰʢʦʜʞʝʥʥʶ ʩʪʨʽʯʢʠ ʦʙ ʨʘʤʫ; 
¶ ʟʤʝʥʰʝʥʥʷ ʟʥʦʰʫʚʘʥʥʷ ʙʦʨʪʽʚ; 
¶ ʘʚʘʨʽʡʥʘ ʟʫʧʠʥʢʘ ʧʨʠ ʢʨʠʪʠʯʥʦʤʫ ʩʭʦʜʽ. 
ʊʠʧʠ ʜʘʪʯʠʢʽʚ: 
¶ ʨʦʣʠʢʦʚʽ; 
¶ ʚʘʞʽʣʴʥʽ; 
¶ ʙʝʟʢʦʥʪʘʢʪʥʽ. 
 
2. ɼʘʪʯʠʢʠ ʰʚʠʜʢʦʩʪʽ ʩʪʨʽʯʢʠ 
ʂʦʥʪʨʦʣʶʶʪʴ ʣʽʥʽʡʥʫ ʰʚʠʜʢʽʩʪʴ ʪʘ ʩʠʛʥʘʣʽʟʫʶʪʴ ʧʨʦ ʾʾ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ 

ʟʘʜʘʥʦʾ. 
ɺʠʷʚʣʷʶʪʴ ʪʘʢʽ ʥʝʩʧʨʘʚʥʦʩʪʽ: 
¶ ʧʨʦʙʫʢʩʦʚʫʚʘʥʥʷ ʩʪʨʽʯʢʠ; 
¶ ʧʨʦʩʽʜʘʥʥʷ ʥʘʪʷʛʫ; 
¶ ʚʠʭʽʜ ʟ ʣʘʜʫ ʧʨʠʚʦʜʫ; 
¶ ʟʘʢʣʠʥʶʚʘʥʥʷ ʨʦʣʠʢʽʚ. 
 
3. ɼʘʪʯʠʢʠ ʧʨʦʙʫʢʩʦʚʫʚʘʥʥʷ ʧʨʠʚʦʜʥʦʛʦ ʙʘʨʘʙʘʥʘ 
ʈʝʘʛʫʶʪʴ ʥʘ ʨʽʟʥʠʮʶ ʤʽʞ ʰʚʠʜʢʽʩʪʶ ʙʘʨʘʙʘʥʘ ʪʘ ʰʚʠʜʢʽʩʪʶ ʩʪʨʽʯʢʠ. 
ʇʨʦʙʫʢʩʦʚʫʚʘʥʥʷ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ: 
¶ ʧʝʨʝʛʨʽʚʫ ʩʪʨʽʯʢʠ; 
¶ ʧʦʞʝʞʽ; 
¶ ʨʫʡʥʫʚʘʥʥʷ ʦʙʛʫʤʫʚʘʥʥʷ ʙʘʨʘʙʘʥʘ. 
 
4. ʊʨʦʩʦʚʽ ʘʚʘʨʽʡʥʽ ʚʠʤʠʢʘʯʽ 
ʈʦʟʪʘʰʦʚʘʥʽ ʚʟʜʦʚʞ ʫʩʴʦʛʦ ʢʦʥʚʝʻʨʘ. 
ʌʫʥʢʮʽʾ: 



 

¶ ʘʚʘʨʽʡʥʘ ʟʫʧʠʥʢʘ ʥʘ ʙʫʜʴ-ʷʢʽʡ ʜʽʣʷʥʮʽ; 
¶ ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʪʫʧʫ ʜʦ ʟʫʧʠʥʢʠ ʫ ʚʝʣʠʢʽʡ ʛʘʣʝʨʝʾ; 
¶ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʧʝʨʩʦʥʘʣʫ. 
 
5. ʊʝʤʧʝʨʘʪʫʨʥʽ ʜʘʪʯʠʢʠ ʧʽʜʰʠʧʥʠʢʽʚ ʨʦʣʠʢʦʦʧʦʨ 
ʇʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʽʜʰʠʧʥʠʢʘ ʦʟʥʘʯʘʻ: 
¶ ʚʥʫʪʨʽʰʥʻ ʪʝʨʪʷ; 
¶ ʨʫʡʥʫʚʘʥʥʷ ʤʘʩʪʠʣʘ; 
¶ ʟʘʢʣʠʥʶʚʘʥʥʷ ʨʦʣʠʢʘ. 
ʉʚʦʻʯʘʩʥʝ ʚʠʷʚʣʝʥʥʷ ʧʝʨʝʛʨʽʚʫ ʟʘʧʦʙʽʛʘʻ ʧʦʞʝʞʘʤ. 
 
6. ʉʠʩʪʝʤʠ ʦʯʠʱʝʥʥʷ ʩʪʨʽʯʢʠ 
ʅʝ ʻ ʜʘʪʯʠʢʘʤʠ, ʘʣʝ ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʶ ʙʝʟʧʝʢʠ. 
ʉʢʣʘʜʘʶʪʴʩʷ ʟ: 
¶ ʦʩʥʦʚʥʦʛʦ ʩʢʨʝʙʢʦʚʦʛʦ ʦʯʠʩʪʥʠʢʘ; 
¶ ʚʪʦʨʠʥʥʦʛʦ ʦʯʠʩʪʥʠʢʘ; 
¶ ʙʽʯʥʠʭ ʦʯʠʩʪʥʠʢʽʚ. 
ɿʘʧʦʙʽʛʘʶʪʴ ʥʘʣʠʧʘʥʥʶ, ʱʦ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʩʭʦʜʠ ʩʪʨʽʯʢʠ. 
 
7. ɼʘʪʯʠʢʠ ʥʘʪʷʛʫ ʩʪʨʽʯʢʠ 
ɺʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘ ʧʨʠʚʦʜʥʦʤʫ ʘʙʦ ʥʘʪʷʞʥʦʤʫ ʙʘʨʘʙʘʥʘʭ. 
ʂʦʥʪʨʦʣʶʶʪʴ: 
¶ ʨʦʟʪʷʛ ʩʪʨʽʯʢʠ; 
¶ ʨʦʙʦʪʫ ʥʘʪʷʞʥʦʾ ʩʪʘʥʮʽʾ; 
¶ ʘʚʘʨʽʾ ʫ ʥʘʪʷʞʥʦʤʫ ʙʘʨʘʙʘʥʽ. 
 
ɿʘʭʠʩʪ ʧʨʠʚʦʜʫ ʪʘ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ 
ʉʠʩʪʝʤʘ ʚʢʣʶʯʘʻ: 
¶ ʟʘʭʠʩʪ ʚʽʜ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ; 
¶ ʢʦʥʪʨʦʣʝʨʠ ʩʪʨʫʤʫ ʪʘ ʤʦʤʝʥʪʫ; 
¶ ʧʣʘʚʥʠʡ ʧʫʩʢ (ʯʘʩʪʦʪʥʠʡ ʘʙʦ ʪʠʨʠʩʪʦʨʥʠʡ); 
¶ ʟʘʭʠʩʪ ʨʝʜʫʢʪʦʨʘ ʪʘ ʤʫʬʪ ʚʽʜ ʧʝʨʝʚʘʥʪʘʞʝʥʴ; 
¶ ʢʦʥʪʨʦʣʴ ʧʝʨʝʛʨʽʚʫ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ. 
 
ʉʠʩʪʝʤʠ ʙʝʟʧʝʢʠ ʜʣʷ ʧʝʨʩʦʥʘʣʫ 
1. ʆʛʦʨʦʜʞʝʥʥʷ ʨʫʭʦʤʠʭ ʯʘʩʪʠʥ 
ʇʨʠʚʦʜʥʽ ʙʘʨʘʙʘʥʠ, ʨʦʣʠʢʠ, ʨʝʤʝʥʽ ʡ ʤʫʬʪʠ ʦʙʦʚôʷʟʢʦʚʦ ʟʘʢʨʠʚʘ-

ʶʪʴʩʷ ʢʦʞʫʭʘʤʠ. 
2. ɸʚʘʨʽʡʥʽ ʚʠʭʦʜʠ ʪʘ ʪʨʘʧʠ 
ɿʘʙʝʟʧʝʯʫʶʪʴ ʙʝʟʧʝʯʥʠʡ ʜʦʩʪʫʧ ʫ ʛʘʣʝʨʝʷʭ ʽ ʪʫʥʝʣʷʭ. 
3. ʇʦʞʝʞʥʘ ʩʠʛʥʘʣʽʟʘʮʽʷ 
ʋʩʪʘʥʦʚʣʶʻʪʴʩʷ: 
¶ ʫ ʟʦʥʽ ʧʨʠʚʦʜʥʦʾ ʩʪʘʥʮʽʾ; 
¶ ʥʘʜ ʩʪʨʽʯʢʦʶ; 
¶ ʫ ʟʘʢʨʠʪʠʭ ʛʘʣʝʨʝʷʭ. 



 

ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ: 
¶ ʪʝʧʣʦʚʽ ʜʘʪʯʠʢʠ; 
¶ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʽ ʜʘʪʯʠʢʠ; 
¶ ʛʘʟʦʘʥʘʣʽʟʘʪʦʨʠ. 
 
ɸʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ 
ʉʫʯʘʩʥʽ ʢʦʥʚʝʻʨʠ ʤʦʞʫʪʴ ʦʩʥʘʱʫʚʘʪʠʩʷ ʢʦʤʧʣʝʢʩʥʠʤʠ ʩʠʩʪʝʤʘʤʠ 

ʢʦʥʪʨʦʣʶ: 
¶ ʪʝʧʣʦʚʽʟʽʡʥʠʡ ʢʦʥʪʨʦʣʴ ʙʘʨʘʙʘʥʽʚ; 
¶ ʚʽʙʨʦʢʦʥʪʨʦʣʴ ʧʽʜʰʠʧʥʠʢʦʚʠʭ ʚʫʟʣʽʚ; 
¶ ʦʥʣʘʡʥ-ʘʥʘʣʽʪʠʢʘ ʝʥʝʨʛʦʚʠʪʨʘʪ; 
¶ ʩʠʩʪʝʤʠ SCADA; 
¶ ʧʝʨʝʜʘʚʘʥʥʷ ʜʘʥʠʭ ʥʘ ʧʫʣʴʪʠ ʢʝʨʫʚʘʥʥʷ. 
 
ɿʥʘʯʝʥʥʷ ʩʠʩʪʝʤ ʙʝʟʧʝʢʠ ʜʣʷ ʝʢʩʧʣʫʘʪʘʮʽʾ 
ʇʦʚʥʠʡ ʢʦʤʧʣʝʢʩ ʟʘʭʦʜʽʚ ʜʦʟʚʦʣʷʻ: 
¶ ʟʤʝʥʰʠʪʠ ʧʨʦʩʪʦʾ ʜʦ 40%; 
¶ ʟʙʽʣʴʰʠʪʠ ʨʝʩʫʨʩ ʩʪʨʽʯʢʠ ʫ 1,5ï2 ʨʘʟʠ; 
¶ ʟʘʧʦʙʽʛʪʠ ʧʦʞʝʞʘʤ; 
¶ ʢʦʥʪʨʦʣʶʚʘʪʠ ʩʪʘʥ ʨʦʣʠʢʦʦʧʦʨ; 
¶ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ ʧʝʨʩʦʥʘʣʫ. 

 

 
ʈʠʩʫʥʦʢ 9.15 ï ʆʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ ʩʠʩʪʝʤ ʙʝʟʧʝʢʠ ʩʪʨʽʯʢʦʚʦʛʦ ʢʦʥʚʝʻʨʘ 

 
ʇʨʠʚʦʜʠ ʩʪʨʽʯʢʦʚʠʭ ʢʦʥʚʝʻʨʽʚ 
ʇʨʠʚʽʜ ʻ ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʢʦʥʚʝʻʨʘ, ʦʩʢʽʣʴʢʠ ʟʘʙʝʟʧʝʯʫʻ 

ʨʫʭ ʩʪʨʽʯʢʠ ʽ ʚʠʟʥʘʯʘʻ ʡʦʛʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʥʘʜʽʡ-
ʥʽʩʪʴ. ɼʦ ʧʨʠʚʦʜʫ ʧʨʝʜôʷʚʣʷʶʪʴʩʷ ʚʠʤʦʛʠ ʚʠʩʦʢʦʾ ʜʦʚʛʦʚʽʯʥʦʩʪʽ, ʩʪʽʡʢʦʩʪʽ 
ʜʦ ʧʝʨʝʚʘʥʪʘʞʝʥʴ, ʧʣʘʚʥʦʛʦ ʟʘʧʫʩʢʫ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʨʦʙʦʪʠ ʚ ʘʚʪʦʤʘʪʠʟʦ-
ʚʘʥʠʭ ʩʠʩʪʝʤʘʭ. 

ʇʨʠʚʽʜʥʽ ʩʪʘʥʮʽʾ ʩʪʨʽʯʢʦʚʠʭ ʢʦʥʚʝʻʨʽʚ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʪʘʢʠʭ ʦʩʥʦʚʥʠʭ 
ʝʣʝʤʝʥʪʽʚ: 

¶ ʝʣʝʢʪʨʦʜʚʠʛʫʥ; 



 

¶ ʨʝʜʫʢʪʦʨ; 
¶ ʟôʻʜʥʫʚʘʣʴʥʽ ʤʫʬʪʠ; 
¶ ʧʨʠʚʦʜʥʠʡ ʙʘʨʘʙʘʥ; 
¶ ʛʘʣʴʤʽʚʥʘ ʩʠʩʪʝʤʘ (ʟʘ ʧʦʪʨʝʙʠ); 
¶ ʤʝʭʘʥʽʟʤʠ ʢʦʥʪʨʦʣʶ ʪʘ ʟʘʭʠʩʪʫ. 
ʇʨʠʚʦʜ ʤʦʞʝ ʙʫʪʠ ʦʜʠʥʘʨʥʠʤ, ʟʜʚʦʻʥʠʤ ʘʙʦ ʙʘʛʘʪʦʧʨʠʚʽʜʥʠʤ ð ʟʘ-

ʣʝʞʥʦ ʚʽʜ ʜʦʚʞʠʥʠ ʢʦʥʚʝʻʨʘ ʡ ʚʝʣʠʯʠʥʠ ʪʷʛʦʚʦʛʦ ʟʫʩʠʣʣʷ. 
 
ʊʠʧʠ ʧʨʠʚʦʜʽʚ ʩʪʨʽʯʢʦʚʠʭ ʢʦʥʚʝʻʨʽʚ 
1. ʇʨʠʚʽʜ ʟ ʝʣʝʢʪʨʦʜʚʠʛʫʥʦʤ ʪʘ ʨʝʜʫʢʪʦʨʦʤ (ʢʣʘʩʠʯʥʘ ʩʭʝʤʘ) 
ʅʘʡʧʦʰʠʨʝʥʽʰʠʡ ʚʘʨʽʘʥʪ ʫ ɻʄʂ. 
ʉʢʣʘʜ: 
¶ ʘʩʠʥʭʨʦʥʥʠʡ ʝʣʝʢʪʨʦʜʚʠʛʫʥ; 
¶ ʨʝʜʫʢʪʦʨ (ʮʠʣʽʥʜʨʠʯʥʠʡ, ʢʦʥʽʯʥʦ-ʮʠʣʽʥʜʨʠʯʥʠʡ, ʯʝʨʚôʷʯʥʠʡ); 
¶ ʤʫʬʪʘ (ʝʣʘʩʪʠʯʥʘ, ʬʣʘʥʮʝʚʘ); 
¶ ʧʨʠʚʦʜʥʠʡ ʙʘʨʘʙʘʥ. 
ʇʝʨʝʚʘʛʠ: 
¶ ʚʠʩʦʢʘ ʥʘʜʽʡʥʽʩʪʴ; 
¶ ʨʝʤʦʥʪʦʧʨʠʜʘʪʥʽʩʪʴ; 
¶ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ. 
ʅʝʜʦʣʽʢʠ: 
¶ ʧʦʪʨʝʙʘ ʚ ʪʦʯʥʦʤʫ ʮʝʥʪʨʫʚʘʥʥʽ; 
¶ ʧʝʨʝʜʘʯʘ ʫʜʘʨʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʯʝʨʝʟ ʤʫʬʪʠ. 
2. ʄʦʪʦʨ-ʙʘʨʘʙʘʥʠ 
ɽʣʝʢʪʨʦʜʚʠʛʫʥ ʽ ʨʝʜʫʢʪʦʨ ʽʥʪʝʛʨʦʚʘʥʽ ʚʩʝʨʝʜʠʥʽ ʙʘʨʘʙʘʥʘ. 
ʇʝʨʝʚʘʛʠ: 
¶ ʢʦʤʧʘʢʪʥʽʩʪʴ; 
¶ ʤʽʥʽʤʫʤ ʟʦʚʥʽʰʥʽʭ ʚʫʟʣʽʚ; 
¶ ʚʽʜʩʫʪʥʽʩʪʴ ʚʽʜʢʨʠʪʠʭ ʤʫʬʪ; 
¶ ʧʽʜʚʠʱʝʥʘ ʙʝʟʧʝʢʘ. 
ʅʝʜʦʣʽʢʠ: 
¶ ʦʙʤʝʞʝʥʘ ʧʦʪʫʞʥʽʩʪʴ; 
¶ ʩʢʣʘʜʥʽʩʪʴ ʨʝʤʦʥʪʫ; 
¶ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʧʝʨʝʛʨʽʚʫ. 
ɿʘʩʪʦʩʫʚʘʥʥʷ: 
¶ ʢʦʨʦʪʢʽ ʢʦʥʚʝʻʨʠ; 
¶ ʩʢʣʘʜʩʴʢʽ ʪʘ ʜʦʧʦʤʽʞʥʽ ʣʽʥʽʾ. 
3. ɹʘʛʘʪʦʧʨʠʚʽʜʥʽ ʩʠʩʪʝʤʠ 
ɼʣʷ ʜʦʚʛʠʭ ʢʦʥʚʝʻʨʽʚ (ʜʦ 2ï3 ʢʤ) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ: 
¶ ʜʚʘ ʧʨʠʚʦʜʠ ʥʘ ʦʜʥʦʤʫ ʙʘʨʘʙʘʥʽ; 
¶ ʨʦʟʥʝʩʝʥʽ ʧʨʠʚʦʜʠ (ʥʘ ʨʽʟʥʠʭ ʙʘʨʘʙʘʥʘʭ, ʥʘ ʨʽʟʥʠʭ ʜʽʣʷʥʢʘʭ 

ʢʦʥʚʝʻʨʘ); 
¶ ʩʠʥʭʨʦʥʽʟʦʚʘʥʽ ʧʨʠʚʦʜʥʽ ʩʪʘʥʮʽʾ ʽʟ ʯʘʩʪʦʪʥʠʤ ʨʝʛʫʣʶʚʘʥʥʷʤ. 
ʄʝʪʘ: 
¶ ʟʤʝʥʰʝʥʥʷ ʪʷʛʦʚʠʭ ʟʫʩʠʣʴ; 



 

¶ ʟʤʝʥʰʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʪʨʽʯʢʫ; 
¶ ʢʦʤʧʝʥʩʘʮʽʷ ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ. 
 
ɽʣʝʢʪʨʦʜʚʠʛʫʥʠ ʧʨʠʚʦʜʽʚ ʢʦʥʚʝʻʨʽʚ 
ʅʘʡʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʘʩʠʥʭʨʦʥʥʽ ʜʚʠʛʫʥʠ ʟ ʢʦʨʦʪʢʦʟʘʤʢʥʝʥʠʤ 

ʨʦʪʦʨʦʤ: 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ: 
¶ ʧʦʪʫʞʥʽʩʪʴ: 5é400 ʢɺʪ; 
¶ ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ: 750ï1500 ʦʙ/ʭʚ; 
¶ ʚʠʢʦʥʘʥʥʷ: ʧʠʣʦʟʘʭʠʱʝʥʝ, ʚʠʙʫʭʦʟʘʭʠʱʝʥʝ, ʪʝʧʣʦʚʠʪʨʠʚʘʣʝ. 
ʊʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʚʠʛʫʥʠ: 
¶ ʟ ʬʘʟʥʠʤ ʨʦʪʦʨʦʤ (ʜʣʷ ʚʘʞʢʠʭ ʧʫʩʢʽʚ); 
¶ ʩʠʥʭʨʦʥʥʽ ʜʚʠʛʫʥʠ (ʥʘ ʜʦʚʛʠʭ ʪʨʘʩʘʭ). 
ʋ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤʘʭ ð ʯʘʩʪʦʪʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʜʣʷ ʧʣʘʚʥʦʛʦ ʟʘʧʫ-

ʩʢʫ. 
 
ʈʝʜʫʢʪʦʨʠ ʧʨʠʚʦʜʽʚ 
ʊʠʧʠ ʨʝʜʫʢʪʦʨʽʚ: 
¶ ʮʠʣʽʥʜʨʠʯʥʽ ð ʥʘʡʧʦʰʠʨʝʥʽʰʽ; 
¶ ʢʦʥʽʯʥʦ-ʮʠʣʽʥʜʨʠʯʥʽ ð ʜʣʷ ʚʝʣʠʢʠʭ ʤʦʤʝʥʪʽʚ; 
¶ ʧʣʘʥʝʪʘʨʥʽ ʨʝʜʫʢʪʦʨʠ ð ʢʦʤʧʘʢʪʥʽ ʪʘ ʚʠʩʦʢʦʥʘʜʽʡʥʽ. 
ɺʠʤʦʛʠ: 
¶ ʞʦʨʩʪʢʽʩʪʴ ʢʦʨʧʫʩʫ; 
¶ ʚʠʩʦʢʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ; 
¶ ʥʘʜʽʡʥʝ ʤʘʩʪʠʣʦ; 
¶ ʩʪʽʡʢʽʩʪʴ ʜʦ ʫʜʘʨʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. 
 
ʄʫʬʪʠ ʧʨʠʚʦʜʽʚ 
ʄʫʬʪʠ ʟôʻʜʥʫʶʪʴ ʝʣʝʢʪʨʦʜʚʠʛʫʥ, ʨʝʜʫʢʪʦʨ ʽ ʧʨʠʚʦʜʥʠʡ ʙʘʨʘʙʘʥ. 
ʊʠʧʠ ʤʫʬʪ: 
¶ ʝʣʘʩʪʠʯʥʽ; 
¶ ʬʣʘʥʮʝʚʽ; 
¶ ʟʫʙʯʘʩʪʽ; 
¶ ʧʨʫʞʥʽ; 
¶ ʛʽʜʨʘʚʣʽʯʥʽ (ʟʘʭʠʩʪ ʚʽʜ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ). 
ʄʫʬʪʠ ʢʦʤʧʝʥʩʫʶʪʴ: 
¶ ʦʩʴʦʚʽ ʟʤʽʱʝʥʥʷ; 
¶ ʢʫʪʦʚʽ ʧʝʨʝʢʦʩʠ; 
¶ ʫʜʘʨʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ. 
 
ɻʘʣʴʤʽʚʥʽ ʩʠʩʪʝʤʠ 
ʅʘ ʢʦʥʚʝʻʨʘʭ ʟ ʚʝʣʠʢʠʤ ʫʭʠʣʦʤ ʚʩʪʘʥʦʚʣʶʶʪʴ ʛʘʣʴʤʘ: 
¶ ʜʠʩʢʦʚʽ; 
¶ ʙʘʨʘʙʘʥʥʽ; 
¶ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽ; 



 

¶ ʛʽʜʨʘʚʣʽʯʥʽ. 
ʇʨʠʟʥʘʯʝʥʥʷ: 
¶ ʫʪʨʠʤʘʥʥʷ ʩʪʨʽʯʢʠ ʧʨʠ ʟʫʧʠʥʮʽ; 
¶ ʧʦʧʝʨʝʜʞʝʥʥʷ ʤʠʤʦʚʽʣʴʥʦʛʦ ʨʫʭʫ; 
¶ ʙʝʟʧʝʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 
 
ʏʘʩʪʦʪʥʝ ʨʝʛʫʣʶʚʘʥʥʷ (VFD) 
ʉʫʯʘʩʥʽ ʧʨʠʚʦʜʠ ʯʘʩʪʦ ʦʩʥʘʱʝʥʽ ʯʘʩʪʦʪʥʠʤʠ ʧʝʨʝʪʚʦʨʶʚʘʯʘʤʠ. 
ʇʝʨʝʚʘʛʠ: 
¶ ʧʣʘʚʥʠʡ ʧʫʩʢ; 
¶ ʟʤʝʥʰʝʥʥʷ ʧʫʩʢʦʚʠʭ ʩʪʨʫʤʽʚ; 
¶ ʨʝʛʫʣʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ; 
¶ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ; 
¶ ʟʘʭʠʩʪ ʚʽʜ ʘʚʘʨʽʡʥʠʭ ʨʝʞʠʤʽʚ. 
7. ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʠʚʦʜʫ 
ɼʦ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʭʦʜʠʪʴ: 
¶ ʢʦʥʪʨʦʣʴ ʩʪʨʫʤʫ ʜʚʠʛʫʥʘ; 
¶ ʢʦʥʪʨʦʣʴ ʤʦʤʝʥʪʫ; 
¶ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʟʘʭʠʩʪ; 
¶ SCADA-ʤʦʥʽʪʦʨʠʥʛ; 
¶ ʩʠʥʭʨʦʥʽʟʘʮʽʷ ʧʨʠʚʦʜʽʚ. 
 

 
ʈʠʩʫʥʦʢ 9.16 ï ʆʩʥʦʚʥʽ ʩʭʝʤʠ ʧʨʠʚʦʜʽʚ ʩʪʨʽʯʢʦʚʠʭ ʢʦʥʚʝʻʨʽʚ  

 
ʈʦʟʨʘʭʫʥʦʢ ʧʦʪʫʞʥʦʩʪʽ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʩʪʨʽʯʢʦʚʦʛʦ ʢʦʥʚʝʻʨʘ 
ʈʦʟʨʘʭʫʥʦʢ ʧʦʪʫʞʥʦʩʪʽ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʩʪʨʽʯʢʦʚʦʛʦ ʢʦʥʚʝʻʨʘ ʻ ʢʣʶ-

ʯʦʚʠʤ ʝʪʘʧʦʤ ʽʥʞʠʥʽʨʠʥʛʫ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ. ɺʽʜ ʧʨʘʚʠʣʴʥʦʛʦ ʚʠʟʥʘ-
ʯʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʟʘʣʝʞʠʪʴ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʫ ʨʦʙʦʯʠʭ ʽ ʧʫʩʢʦʚʠʭ ʨʝʞʠʤʘʭ, 



 

ʥʘʜʽʡʥʽʩʪʴ ʧʨʠʚʦʜʫ, ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʨʽʚʝʥʴ ʤʝʭʘʥʽʯʥʠʭ ʥʘʚʘʥʪʘ-
ʞʝʥʴ ʥʘ ʩʪʨʽʯʢʫ, ʙʘʨʘʙʘʥʠ ʡ ʨʦʣʠʢʦʦʧʦʨʠ. 

ʄʝʪʦʶ ʨʦʟʨʘʭʫʥʢʫ ʻ ʚʠʟʥʘʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʜʚʠʛʫʥʘ ʟ ʫʨʘ-
ʭʫʚʘʥʥʷʤ: 

¶ ʦʧʦʨʫ ʨʫʭʫ ʧʦʨʦʞʥʴʦʾ ʩʪʨʽʯʢʠ; 
¶ ʦʧʦʨʫ ʨʫʭʫ ʩʪʨʽʯʢʠ ʟ ʚʘʥʪʘʞʝʤ; 
¶ ʦʧʦʨʫ ʚ ʤʽʩʮʷʭ ʟʘʚʘʥʪʘʞʝʥʥʷ/ʨʦʟʚʘʥʪʘʞʝʥʥʷ; 
¶ ʜʦʜʘʪʢʦʚʠʭ ʦʧʦʨʽʚ ʫ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʽ ʥʘʭʠʣʝʥʠʭ ʜʽʣʷʥʢʘʭ; 
¶ ʧʽʜʡʦʤʫ ʚʘʥʪʘʞʫ ʥʘ ʚʠʩʦʪʫ; 
¶ ʢʦʝʬʽʮʽʻʥʪʽʚ ʫʤʦʚ ʨʦʙʦʪʠ. 
 
ʆʩʥʦʚʥʽ ʩʠʣʠ, ʱʦ ʜʽʶʪʴ ʥʘ ʩʪʨʽʯʢʦʚʠʡ ʢʦʥʚʝʻʨ 
ɼʦ ʦʩʥʦʚʥʠʭ ʩʠʣ ʚʽʜʥʦʩʷʪʴʩʷ: 
¶ ʪʷʛʦʚʝ ʟʫʩʠʣʣʷ ʩʪʨʽʯʢʠ ( S ) 
¶ ʦʧʽʨ ʦʙʝʨʪʘʥʥʶ ʨʦʣʠʢʦʦʧʦʨ 
¶ ʦʧʽʨ ʧʝʨʝʤʽʱʝʥʥʶ ʚʘʥʪʘʞʫ 
¶ ʦʧʽʨ ʫ ʙʘʨʘʙʘʥʘʭ ʽ ʥʘʧʨʷʤʥʠʭ 
¶ ʜʦʜʘʪʢʦʚʽ ʦʧʦʨʠ ʥʘ ʜʽʣʷʥʢʘʭ ʟʘʚʘʥʪʘʞʝʥʥʷ 
¶ ʩʠʣʘ ʪʷʞʽʥʥʷ ʚʘʥʪʘʞʫ ʥʘ ʧʦʭʠʣʠʭ ʜʽʣʷʥʢʘʭ 
ɼʣʷ ʟʨʫʯʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʽʚ ʫʩʽ ʦʧʦʨʠ ʧʦʜʽʣʷʶʪʴ ʥʘ: 
1. ʦʩʥʦʚʥʽ ʦʧʦʨʠ ʨʫʭʫ 
2. ʜʦʜʘʪʢʦʚʽ ʦʧʦʨʠ 
3. ʦʧʦʨʠ ʧʽʜʡʦʤʫ. 
 
ʆʩʥʦʚʥʝ ʪʷʛʦʚʝ ʟʫʩʠʣʣʷ 
ʆʩʥʦʚʥʝ ʪʷʛʦʚʝ ʟʫʩʠʣʣʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
 

3 7 7 ẗ, 
ʜʝ: 
7  ð ʧʠʪʦʤʠʡ ʦʧʽʨ ʨʫʭʫ ʚʘʥʪʘʞʥʦʾ ʛʽʣʢʠ, ʅ/ʤ; 
7  ð ʧʠʪʦʤʠʡ ʦʧʽʨ ʭʦʣʦʩʪʦʾ ʛʽʣʢʠ, ʅ/ʤ; 
, ð ʜʦʚʞʠʥʘ ʢʦʥʚʝʻʨʘ, ʤ. 
ʇʠʪʦʤʽ ʦʧʦʨʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʥʦʨʤʘʪʠʚʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ, ʟʘʣʝʞʥʦ 

ʚʽʜ: 
¶ ʤʘʩʠ ʚʘʥʪʘʞʫ ʥʘ 1 ʤ ʩʪʨʽʯʢʠ; 
¶ ʪʠʧʫ ʨʦʣʠʢʦʦʧʦʨ; 
¶ ʩʪʘʥʫ ʨʦʣʠʢʽʚ; 
¶ ʰʠʨʠʥʠ ʩʪʨʽʯʢʠ; 
¶ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ. 
 
ʆʧʽʨ ʧʽʜʡʦʤʫ (ʜʣʷ ʥʘʭʠʣʝʥʠʭ ʢʦʥʚʝʻʨʽʚ) 
ʗʢʱʦ ʢʦʥʚʝʻʨ ʤʘʻ ʢʫʪ ʥʘʭʠʣʫ ɻ, ʪʦ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʫʚʘʪʠ ʩʠʣʫ ʧʽʜʡʦʤʫ 

ʚʘʥʪʘʞʫ: 
3 Çẗ1ẗÓÉÎɻ 

ʜʝ: 



 

 Q  ð ʤʘʩʦʚʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʫ ʢʛ/ʤ; 
Ç  ð ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʣʴʥʦʛʦ ʧʘʜʽʥʥʷ. 
 
ɼʦʜʘʪʢʦʚʽ ʦʧʦʨʠ 
ɼʦʜʘʪʢʦʚʽ ʦʧʦʨʠ ʚʢʣʶʯʘʶʪʴ: 
¶ ʦʧʽʨ ʟʘʚʘʥʪʘʞʝʥʥʷ 
¶ ʦʧʽʨ ʚʽʜʭʠʣʴʥʠʭ ʙʘʨʘʙʘʥʽʚ 
¶ ʦʧʽʨ ʦʯʠʱʫʚʘʯʽʚ 
¶ ʦʧʽʨ ʮʝʥʪʨʠʨʫʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ 
¶ ʦʧʽʨ ʧʝʨʝʭʽʜʥʠʭ ʩʝʢʮʽʡ 
ʋ ʩʫʤʽ: 

3 Ëẗ3 
ʜʝ  
Ë ð ʢʦʝʬʽʮʽʻʥʪ ʜʦʜʘʪʢʦʚʠʭ ʦʧʦʨʽʚ (0,03ï0,1 ʟʘʣʝʞʥʦ ʚʽʜ ʢʦʥʩʪʨʫʢ-

ʮʽʾ). 
 
ɿʘʛʘʣʴʥʝ ʪʷʛʦʚʝ ʟʫʩʠʣʣʷ 
ʇʦʚʥʝ ʪʷʛʦʚʝ ʟʫʩʠʣʣʷ: 
 

3 3 3 3 
 
ʈʦʟʨʘʭʫʥʦʢ ʥʝʦʙʭʽʜʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʧʨʠʚʦʜʫ 
ʇʦʪʫʞʥʽʩʪʴ ʧʨʠʚʦʜʫ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ: 
 

0
3ẗÖ

ρπππẗʂ
 

ʜʝ: 
Ö ð ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʩʪʨʽʯʢʠ, ʤ/ʩ; 
ʂ ð ʂʂɼ ʧʨʠʚʦʜʫ (0,85ï0,92). 
ʋ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʫʶʪʴ ʧʦʪʫʞʥʽʩʪʴ ʧʨʠʚʦʜʫ ʚ ʢɺʪ. 
ʈʦʟʨʘʭʫʥʦʢ ʫ ʧʫʩʢʦʚʦʤʫ ʨʝʞʠʤʽ 
ʇʫʩʢʦʚʠʡ ʤʦʤʝʥʪ ʻ ʢʨʠʪʠʯʥʠʤ. 
ʇʫʩʢʦʚʝ ʪʷʛʦʚʝ ʟʫʩʠʣʣʷ: 
 

3̐ Ë̐ẗ3 
ʜʝ   
Ë̐  ð ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ (1,2ï2,5). 
ʇʫʩʢʦʚʘ ʧʦʪʫʞʥʽʩʪʴ: 

0̐
3̐ẗÖ

ρπππ
 

 
ʇʨʠ ʨʦʟʨʘʭʫʥʢʫ ʜʚʠʛʫʥʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ: 
¶ ʛʨʘʬʽʢʠ ʧʫʩʢʦʚʦʛʦ ʤʦʤʝʥʪʫ; 
¶ ʢʨʘʪʥʽʩʪʴ ʧʫʩʢʦʚʦʛʦ ʩʪʨʫʤʫ; 



 

¶ ʫʤʦʚʠ ʯʘʩʪʦʪʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ. 
 ɺʠʙʽʨ ʜʚʠʛʫʥʘ 
ʇʽʩʣʷ ʨʦʟʨʘʭʫʥʢʫ P  ʪʘ  0̐ ʚʠʙʠʨʘʶʪʴ ʝʣʝʢʪʨʦʜʚʠʛʫʥ: 
¶ ʚʽʜʧʦʚʽʜʥʦʾ ʧʦʪʫʞʥʦʩʪʽ (ʽʟ ʟʘʧʘʩʦʤ 10ï20%); 
¶ ʚʽʜʧʦʚʽʜʥʦʾ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ; 
¶ ʧʦʪʨʽʙʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ (IP-ʢʣʘʩ, ʚʠʙʫʭʦʟʘʭʠʩʪ, ʪʝʧʣʦʩʪʽʡʢʽʩʪʴ). 
¶  

 
 

1. ɽʣʝʢʪʨʦʜʚʠʛʫʥ (ʤʦʪʦʨ);2. ʄʫʬʪʘ; 3. ɺʘʣ ʰʚʠʜʢʦʭʽʜʥʠʡ; 4. ɺʘʣ-h ʝʩʪʝ-
ʨʥʷ ʰʚʠʜʢʦʭʽʜʥʦʾ ʱʘʙʣʽ; 5. ʂʦʨʧʫʩ ʨʝʜʫʢʪʦʨʘ; 6. ʇʽʜʰʠʧʥʠʢʦʚʠʡ ʚʫʟʦʣ ʟ 
ʛʣʫʭʦʶ ʢʨʠʰʢʦʶ; 7.ɿʫʙʯʘʩʪʝ ʢʦʣʝʩʦ ʰʚʠʜʢʦʭʽʜʥʦʾ ʱʘʙʣʽ;8. ɺʘʣ-h ʝʩʪʝʨʥʷ 
ʪʠʭʦʭʽʜʥʦʾ ʱʘʙʣʽ;9. ɺʘʣ-h ʝʩʪʝʨʥʷ ʧʨʦʤʽʞʥʘ;10. ɿʫʙʯʘʩʪʝ ʢʦʣʝʩʦ ʪʠʭʦʭʽʜ-
ʥʦʾ ʱʘʙʣʽ;11.ɹʘʨʘʙʘʥ ʧʨʠʚʦʜʥʠʡ ʩʪʨʽʯʢʦʚʦʛʦ ʢʦʥʚʝʻʨʘ;12.ɺʘʣ ʧʨʠʚʦʜ-
ʥʦʛʦ ʙʘʨʘʙʘʥʘ;13.ʆʧʦʨʘ ʧʽʜʰʠʧʥʠʢʦʚʘ ʧʨʠʚʦʜʥʦʛʦ ʙʘʨʘʙʘʥʘ;14. ʉʪʨʽʯʢʘ 

ʢʦʥʚʝʻʨʘ;15. ʄʫʬʪʘ. 
ʈʠʩʫʥʦʢ 9.17 ïɽʣʝʢʪʨʦʤʝʭʘʥʽʯʥʝ ʦʙʣʘʜʥʘʥʥʷ ʩʪʨʽʯʢʦʚʦʛʦ ʢʦʥʚʝʻʨʫ 

 
ʉʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʢʦʥʪʨʦʣʶ ʩʪʨʽʯʢʦʚʠʭ ʢʦʥʚʝʻʨʽʚ 
ʉʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʩʪʨʽʯʢʦʚʠʭ ʢʦʥʚʝʻʨʽʚ ʻ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ 

ʩʫʯʘʩʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʛʽʨʥʠʯʦ-ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 
ɺʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʝʟʧʝʯʥʫ, ʩʪʘʙʽʣʴʥʫ, ʝʢʦʥʦʤʽʯʥʫ ʪʘ ʙʝʟʧʝʨʝʨʚʥʫ ʨʦ-
ʙʦʪʫ ʢʦʥʚʝʻʨʥʠʭ ʣʽʥʽʡ, ʜʦʟʚʦʣʷʶʪʴ ʦʧʝʨʘʪʠʚʥʦ ʢʝʨʫʚʘʪʠ ʨʝʞʠʤʘʤʠ ʧʫ-
ʩʢʫ/ʟʫʧʠʥʢʠ, ʢʦʥʪʨʦʣʶʚʘʪʠ ʩʪʘʥ ʤʝʭʘʥʽʯʥʠʭ ʚʫʟʣʽʚ, ʧʦʧʝʨʝʜʞʘʪʠ ʘʚʘʨʽʾ ʪʘ 
ʽʥʪʝʛʨʫʚʘʪʠ ʢʦʥʚʝʻʨʠ ʫ ʟʘʛʘʣʴʥʽ ʩʠʩʪʝʤʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʧʽʜʧʨʠ-
ʻʤʩʪʚʘ. 

 
ʇʨʠʟʥʘʯʝʥʥʷ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 
ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʠʢʦʥʫʻ ʪʘʢʽ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʾ: 
¶ ʢʦʥʪʨʦʣʴ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ (ʩʪʨʫʤ ʜʚʠʛʫʥʘ, ʰʚʠʜʢʽʩʪʴ ʩʪʨʽʯʢʠ, ʥʘ-

ʪʷʛ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʽʜʰʠʧʥʠʢʽʚ, ʩʭʦʜ ʩʪʨʽʯʢʠ); 
¶ ʧʣʘʚʥʠʡ ʧʫʩʢ ʪʘ ʟʫʧʠʥʢʘ ʢʦʥʚʝʻʨʘ; 
¶ ʟʘʭʠʩʪ ʚʽʜ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ (ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ, ʧʨʦʙʫʢʩʦʚʫ-

ʚʘʥʥʷ, ʧʝʨʝʛʨʽʚ, ʧʘʜʽʥʥʷ ʰʚʠʜʢʦʩʪʽ); 
¶ ʢʦʦʨʜʠʥʘʮʽʷ ʨʦʙʦʪʠ ʢʦʥʚʝʻʨʽʚ ʫ ʩʢʣʘʜʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʪʨʘʩʠ; 
¶ ʜʽʘʛʥʦʩʪʠʢʘ ʩʪʘʥʫ ʚʫʟʣʽʚ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ; 



 

¶ ʟʘʧʠʩ ʞʫʨʥʘʣʫ ʘʚʘʨʽʡ ʪʘ ʧʘʨʘʤʝʪʨʽʚ; 
¶ ʧʝʨʝʜʘʚʘʥʥʷ ʜʘʥʠʭ ʜʦ SCADA/ASʋʊʇ. 
 
ʉʢʣʘʜ ʩʫʯʘʩʥʦʾ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʢʦʥʚʝʻʨʘ 
ʊʠʧʦʚʠʡ ʢʦʤʧʣʝʢʩ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʢʣʶʯʘʻ: 

¶ ʂʦʥʪʨʦʣʝʨ (PLC) 
ʌʫʥʢʮʽʾ PLC: 
¶ ʢʝʨʫʚʘʥʥʷ ʟʘʧʫʩʢʦʤ/ʟʫʧʠʥʢʦʶ; 
¶ ʦʙʨʦʙʢʘ ʩʠʛʥʘʣʽʚ ʜʘʪʯʠʢʽʚ; 
¶ ʢʦʥʪʨʦʣʴ ʩʪʨʫʤʫ ʽ ʤʦʤʝʥʪʫ ʧʨʠʚʦʜʫ; 
¶ ʣʦʛʽʢʘ ʟʘʭʠʩʪʽʚ; 
¶ ʚʟʘʻʤʦʜʽʷ ʟ ʽʥʰʠʤʠ ʢʦʥʚʝʻʨʘʤʠ ʥʘ ʣʽʥʽʾ. 
ʅʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʝʤʝʡʩʪʚo: 
¶ Siemens S7-1200 / S7-1500, 
¶ Schneider Electric M340 / M580, 
¶ Allen-Bradley CompactLogix / ControlLogix. 

¶ ʏʘʩʪʦʪʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ (VFD) 
ɿʘʙʝʟʧʝʯʫʻ: 
¶ ʧʣʘʚʥʠʡ ʨʦʟʛʽʥ ʽ ʛʘʣʴʤʫʚʘʥʥʷ; 
¶ ʨʝʛʫʣʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ; 
¶ ʟʘʭʠʩʪ ʜʚʠʛʫʥʘ; 
¶ ʟʥʠʞʝʥʥʷ ʧʫʩʢʦʚʠʭ ʩʪʨʫʤʽʚ; 
¶ ʢʦʤʧʝʥʩʘʮʽʶ ʢʦʚʟʘʥʥʷ. 
VFD ʟʥʘʯʥʦ ʟʤʝʥʰʫʻ ʫʜʘʨʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʪʨʽʯʢʫ ʪʘ ʤʝʭʘʥʽʯʥʽ 

ʚʫʟʣʠ. 

¶ ɼʘʪʯʠʢʠ ʪʘ ʧʝʨʚʠʥʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ 
ɻʨʫʧʠ ʜʘʪʯʠʢʽʚ: 
1. ɼʘʪʯʠʢʠ ʰʚʠʜʢʦʩʪʽ ʩʪʨʽʯʢʠ (ʪʘʭʦʛʝʥʝʨʘʪʦʨ, ʽʤʧʫʣʴʩʥʠʡ ʜʘʪʯʠʢ) 
2. ɼʘʪʯʠʢʠ ʩʭʦʜʫ ʩʪʨʽʯʢʠ (ʨʦʣʠʢʦʚʽ/ʚʘʞʽʣʴʥʽ ʦʙʤʝʞʫʚʘʯʽ) 
3. ɼʘʪʯʠʢʠ ʧʨʦʙʫʢʩʦʚʫʚʘʥʥʷ (ʧʦʨʽʚʥʷʥʥʷ ʰʚʠʜʢʦʩʪʽ ʙʘʨʘʙʘʥʘ ʽ 

ʩʪʨʽʯʢʠ) 
4. ʊʝʤʧʝʨʘʪʫʨʥʽ ʜʘʪʯʠʢʠ ʧʽʜʰʠʧʥʠʢʽʚ (ʪʝʨʤʦʧʘʨʠ, ʪʝʨʤʦʨʝʟʠʩ-

ʪʦʨʠ) 
5. ɼʘʪʯʠʢʠ ʥʘʪʷʛʫ ʩʪʨʽʯʢʠ (ʪʝʥʟʦʜʘʪʯʠʢʠ, ʛʽʜʨʘʚʣʽʯʥʽ ʜʘʪʯʠʢʠ ʪʠ-

ʩʢʫ) 
6. ɼʘʪʯʠʢʠ ʨʽʚʥʷ/ʥʘʷʚʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ (ʫʣʴʪʨʘʟʚʫʢʦʚʽ, ʣʘʟʝʨʥʽ, ʚʘ-

ʛʦʚʽ) 
7. ɺʘʛʦʚʽ ʩʪʨʽʯʢʦʚʽ ʜʦʟʘʪʦʨʠ ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ 

ʜʦʟʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ. 
8. ɸʚʘʨʽʡʥʽ ʪʨʦʩʦʚʽ ʚʠʤʠʢʘʯʽ ʇʦ ʚʩʽʡ ʜʦʚʞʠʥʽ ʢʦʥʚʝʻʨʘ. 
 

¶ ʉʠʩʪʝʤʠ ʦʯʠʱʝʥʥʷ ʪʘ ʙʝʟʧʝʢʠ 
ʍʦʯ ʥʝ ʻ ʝʣʝʢʪʨʦʥʥʠʤʠ ʜʘʪʯʠʢʘʤʠ, ʘʣʝ ʚʭʦʜʷʪʴ ʜʦ ʘʚʪʦʤʘʪʠʟʘʮʽʾ: 
¶ ʦʩʥʦʚʥʠʡ ʪʘ ʚʪʦʨʠʥʥʠʡ ʦʯʠʱʫʚʘʯʽ; 
¶ ʜʘʪʯʠʢʠ ʧʦʣʦʞʝʥʥʷ ʦʯʠʱʫʚʘʯʽʚ; 



 

¶ ʩʠʩʪʝʤʠ ʟʨʦʰʝʥʥʷ (ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʧʠʣʫ); 
¶ ʧʦʞʝʞʥʘ ʩʠʛʥʘʣʽʟʘʮʽʷ. 
 

¶ ʄʦʜʫʣʽ ʟʚôʷʟʢʫ ʪʘ ʽʥʪʝʛʨʘʮʽʷ 
ʇʽʜʪʨʠʤʫʚʘʥʽ ʧʨʦʪʦʢʦʣʠ: 
¶ Modbus TCP / RTU, 
¶ Profinet, 
¶ EtherNet/IP, 
¶ Profibus, 
¶ CAN, 
¶ HART (ʜʣʷ ʜʝʷʢʠʭ ʜʘʪʯʠʢʽʚ). 
ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʽʥʪʝʛʨʘʮʽʾ ʫ: 
¶ SCADA; 
¶ MES-ʨʽʚʝʥʴ; 
¶ ERP-ʟʚôʷʟʢʠ (ʦʧʮʽʡʥʦ). 
 
ɸʣʛʦʨʠʪʤʠ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 
ʃʦʛʽʢʘ ʧʫʩʢʫ ʢʦʥʚʝʻʨʘ 
1. ɸʚʪʦʤʘʪʠʯʥʘ ʧʝʨʝʚʽʨʢʘ: 
o ʥʘʷʚʥʦʩʪʽ ʥʘʪʷʛʫ; 
o ʚʽʜʩʫʪʥʦʩʪʽ ʘʚʘʨʽʡ; 
o ʦʯʠʱʝʥʥʷ ʩʪʨʽʯʢʠ; 
o ʛʦʪʦʚʥʦʩʪʽ VFD. 
2. ʇʣʘʚʥʠʡ ʨʦʟʛʽʥ (VFD). 
3. ɺʠʭʽʜ ʥʘ ʥʦʤʽʥʘʣʴʥʫ ʰʚʠʜʢʽʩʪʴ. 
 
ʃʦʛʽʢʘ ʟʫʧʠʥʢʠ 
1. ɿʫʧʠʥʢʘ ʧʦʜʘʯʽ ʤʘʪʝʨʽʘʣʫ. 
2. ʈʦʙʦʪʘ ʚ ʨʝʞʠʤʽ "ʚʠʙʽʛʫ" ʜʣʷ ʦʯʠʱʝʥʥʷ ʩʪʨʽʯʢʠ. 
3. ɿʥʠʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ. 
4. ʇʣʘʚʥʘ ʟʫʧʠʥʢʘ. 
5. ɸʢʪʠʚʘʮʽʷ ʛʘʣʴʤ (ʧʨʠ ʧʦʪʨʝʙʽ). 
 
ʃʦʛʽʢʘ ʘʚʘʨʽʡʥʦʾ ʟʫʧʠʥʢʠ 
ʉʧʨʘʮʴʦʚʫʻ ʧʨʠ: 
¶ ʩʭʦʜʽ ʩʪʨʽʯʢʠ; 
¶ ʧʨʦʙʫʢʩʦʚʫʚʘʥʥʽ; 
¶ ʧʝʨʝʚʘʥʪʘʞʝʥʥʽ ʧʨʠʚʦʜʫ; 
¶ ʧʝʨʝʛʨʽʚʽ ʧʽʜʰʠʧʥʠʢʽʚ; 
¶ ʧʘʜʽʥʥʽ ʰʚʠʜʢʦʩʪʽ ʩʪʨʽʯʢʠ; 
¶ ʥʘʪʷʛ ʩʪʨʽʯʢʠ ʥʠʞʯʝ ʥʦʨʤʠ; 
¶ ʩʧʨʘʮʶʚʘʥʥʽ ʪʨʦʩʦʚʦʛʦ ʘʚʘʨʽʡʥʦʛʦ ʚʠʤʠʢʘʯʘ. 
ɿʫʧʠʥʢʘ ʤʠʪʪʻʚʘ ð ʧʨʠʚʽʜ ʚʽʜʢʣʶʯʘʻʪʴʩʷ, ʘʢʪʠʚʫʻʪʴʩʷ ʛʘʣʴʤʦ. 
 
ʉʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ (Condition Monitoring) 



 

ʉʫʯʘʩʥʽ Gʄʂ-ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʧʨʦʚʘʜʞʫʶʪʴ: 
¶ ʚʽʙʨʦʢʦʥʪʨʦʣʴ ʨʦʣʠʢʦʦʧʦʨ ʽ ʙʘʨʘʙʘʥʽʚ; 
¶ ʪʝʧʣʦʚʽʟʽʡʥʠʡ ʢʦʥʪʨʦʣʴ ʧʨʠʚʦʜʥʠʭ ʚʫʟʣʽʚ; 
¶ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʥʘʧʨʫʞʝʥʥʷ ʩʪʨʽʯʢʠ; 
¶ ʦʥʣʘʡʥ-ʤʦʥʽʪʦʨʠʥʛ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ; 
¶ ʚʠʷʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ ʩʪʨʽʯʢʠ (ʣʘʟʝʨʥʽ ʩʢʘʥʝʨʠ). 
 
5. SCADA-ʩʠʩʪʝʤʠ 
SCADA ʟʘʙʝʟʧʝʯʫʻ: 
¶ ʚʽʟʫʘʣʽʟʘʮʽʶ ʢʦʥʚʝʻʨʘ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ; 
¶ ʽʩʪʦʨʽʶ ʘʚʘʨʽʡ; 
¶ ʛʨʘʬʽʢʠ ʰʚʠʜʢʦʩʪʽ, ʩʪʨʫʤʫ, ʥʘʚʘʥʪʘʞʝʥʥʷ; 
¶ ʜʠʩʪʘʥʮʽʡʥʝ ʢʝʨʫʚʘʥʥʷ; 
¶ ʽʥʪʝʛʨʘʮʽʶ ʟ ʽʥʰʠʤʠ ʢʦʥʚʝʻʨʘʤʠ. 
ʊʠʧʦʚʽ SCADA: 
¶ WinCC, 
¶ Indusoft, 
¶ Ignition, 
¶ Wonderware. 
 

 
ʈʠʩʫʥʦʢ 9.18 ï ʋʟʘʛʘʣʴʥʝʥʘ ʩʭʝʤʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʩʪʨʽʯʢʦʚʦʛʦ ʢʦʥʚʝʻʨʘ  

 
ʇʨʦʙʣʝʤʠ ʟʥʦʩʫ, ʝʥʝʨʛʦʚʠʪʨʘʪ ʽ ʰʣʷʭʠ ʾʭ ʟʤʝʥʰʝʥʥʷ 
ʉʪʨʽʯʢʦʚʽ ʢʦʥʚʝʻʨʠ ʧʨʘʮʶʶʪʴ ʫ ʚʘʞʢʠʭ ʫʤʦʚʘʭ ʛʽʨʥʠʯʦ-ʤʝʪʘʣʫʨʛʽʡʥʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʟʥʦʰʫ-
ʚʘʥʥʷ ʩʪʨʽʯʢʠ, ʨʦʣʠʢʦʦʧʦʨ, ʙʘʨʘʙʘʥʽʚ ʽ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʡ. ʆʜʥʦʯʘʩʥʦ 
ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʝʥʝʨʛʽʾ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʧʦʜʦʣʘʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʦʧʦʨ, ʜʝ-
ʬʦʨʤʘʮʽʡ ʪʘ ʤʘʩʠ ʚʘʥʪʘʞʫ. ʊʦʤʫ ʟʤʝʥʰʝʥʥʷ ʟʥʦʩʫ ʪʘ ʝʥʝʨʛʦʚʠʪʨʘʪ ʻ ʧʨʽʦ-
ʨʠʪʝʪʥʠʤ ʥʘʧʨʷʤʦʤ ʽʥʞʠʥʽʨʠʥʛʫ ʢʦʥʚʝʻʨʥʠʭ ʩʠʩʪʝʤ. 
  



 

ʆʩʥʦʚʥʽ ʚʠʜʠ ʟʥʦʩʫ ʩʪʨʽʯʢʦʚʦʛʦ ʢʦʥʚʝʻʨʘ 
ɿʥʦʩ ʩʪʨʽʯʢʠ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʜʦʨʦʞʯʠʭ ʧʨʦʙʣʝʤ ʝʢʩʧʣʫʘʪʘʮʽʾ ʢʦʥʚʝʻ-

ʨʽʚ, ʦʩʢʽʣʴʢʠ ʚʘʨʪʽʩʪʴ ʟʘʤʽʥʠ ʩʪʨʽʯʢʠ ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ 40ï60% ʚʘʨʪʦʩʪʽ 
ʚʩʴʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

¶ ɸʙʨʘʟʠʚʥʠʡ ʟʥʦʩ 
ɺʠʥʠʢʘʻ ʧʨʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʨʫʜ, ʘʛʣʦʤʝʨʘʪʫ, ʢʦʢʩʫ, ʰʣʘʢʫ. 

ʆʩʥʦʚʥʘ ʧʨʠʯʠʥʘ ð ʪʝʨʪʷ ʯʘʩʪʠʥʦʢ ʧʦ ʧʦʚʝʨʭʥʽ ʩʪʨʽʯʢʠ. 

¶ ʋʜʘʨʥʠʡ ʟʥʦʩ 
ʇʦʰʢʦʜʞʝʥʥʷ ʫ ʟʦʥʽ ʟʘʚʘʥʪʘʞʝʥʥʷ: 
¶ ʧʨʦʙʠʚʘʥʥʷ ʩʪʨʽʯʢʠ ʚʝʣʠʢʠʤʠ ʰʤʘʪʢʘʤʠ; 
¶ ʜʝʬʦʨʤʘʮʽʾ ʚʽʜ ʧʘʜʽʥʥʷ ʤʘʪʝʨʽʘʣʫ; 
¶ ʧʦʨʽʟʠ ʪʘ ʨʦʟʨʠʚʠ. 

¶ ɿʥʦʩ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ 
ʇʨʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʛʘʨʷʯʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʘʛʣʦʤʝʨʘʪ, ʢʦʢʩ, ʰʣʘʢ). 

¶ ɿʥʦʩ ʚʽʜ ʧʝʨʝʢʦʩʽʚ ʩʪʨʽʯʢʠ 
ʉʭʦʜʠ ʩʪʨʽʯʢʠ ʚʠʢʣʠʢʘʶʪʴ: 
¶ ʟʥʦʰʫʚʘʥʥʷ ʙʦʨʪʽʚ; 
¶ ʜʝʬʦʨʤʘʮʽʾ ʢʘʨʢʘʩʘ; 
¶ ʧʨʠʩʢʦʨʝʥʠʡ ʟʥʦʩ ʨʦʣʠʢʽʚ. 

¶ ɿʥʦʩ ʯʝʨʝʟ ʟʘʙʨʫʜʥʝʥʥʷ 
ʅʘʣʠʧʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʥʘ ʙʘʨʘʙʘʥʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ: 
¶ ʧʨʦʙʫʢʩʦʚʫʚʘʥʥʷ; 
¶ ʥʝʨʽʚʥʦʤʽʨʥʦʛʦ ʥʘʪʷʛʫ; 
¶ ʣʦʢʘʣʴʥʠʭ ʧʝʨʝʛʨʽʚʽʚ. 
 
 ʆʩʥʦʚʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʦʚʠʪʨʘʪ 
ɽʥʝʨʛʦʚʠʪʨʘʪʠ ʩʪʨʽʯʢʦʚʠʭ ʢʦʥʚʝʻʨʽʚ ʬʦʨʤʫʶʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʤʝʭʘ-

ʥʽʯʥʠʭ ʚʪʨʘʪ ʪʘ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ. 
1. ʆʧʽʨ ʨʫʭʫ ʨʦʣʠʢʦʦʧʦʨ.  
ɹʨʫʜ, ʥʝʩʧʨʘʚʥʽ ʧʽʜʰʠʧʥʠʢʠ, ʧʝʨʝʢʦʩʠ Ÿ +10ï25% ʚʠʪʨʘʪ. 
2. ɼʝʬʦʨʤʘʮʽʷ ʩʪʨʽʯʢʠ ʥʘ ʨʦʣʠʢʘʭ. 
ʆʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʚʘʞʢʠʭ ʩʪʨʽʯʦʢ ʽ ʚʠʩʦʢʠʭ ʚʘʥʪʘʞʽʚ. 
3. ʆʧʦʨʠ ʫ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʦʤʫ ʚʫʟʣʽ. 
ʋʜʘʨʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ + ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʚʘʥʪʘʞʫ. 
4. ʇʨʦʙʫʢʩʦʚʫʚʘʥʥʷ ʥʘ ʧʨʠʚʦʜʥʦʤʫ ʙʘʨʘʙʘʥʽ. 
ɺʠʪʨʘʪʠ ʟʨʦʩʪʘʶʪʴ ʫ 2ï3 ʨʘʟʠ. 
5. ɼʦʜʘʪʢʦʚʽ ʦʧʦʨʠ ʯʝʨʝʟ ʟʘʙʨʫʜʥʝʥʥʷ. 
ʇʠʣ, ʥʘʣʠʧʘʥʥʷ ʥʘ ʭʦʣʦʩʪʽʡ ʛʽʣʮʽ, ʩʪʦʨʦʥʥʽ ʧʨʝʜʤʝʪʠ Ÿ 5ï15%. 
 
ʄʝʪʦʜʠ ʟʤʝʥʰʝʥʥʷ ʟʥʦʩʫ 
1. ʆʧʪʠʤʽʟʘʮʽʷ ʢʦʥʩʪʨʫʢʮʽʾ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʦʛʦ ʚʫʟʣʘ 
¶ ʘʤʦʨʪʠʟʘʮʽʡʥʽ ʤʦʜʫʣʽ; 
¶ ʟʥʦʩʦʩʪʽʡʢʽ ʧʣʠʪʠ; 
¶ ʦʙʤʝʞʝʥʥʷ ʚʠʩʦʪʠ ʧʘʜʽʥʥʷ. 



 

2. ʎʝʥʪʨʫʚʘʥʥʷ ʩʪʨʽʯʢʠ 
¶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʚʦʨʦʪʥʠʭ ʨʦʣʠʢʦʦʧʦʨ; 
¶ ʨʝʛʫʣʶʚʘʥʥʷ ʨʘʤʠ; 
¶ ʢʦʥʪʨʦʣʴ ʧʘʨʘʣʝʣʴʥʦʩʪʽ ʙʘʨʘʙʘʥʽʚ. 
3. ɺʠʙʽʨ ʚʽʜʧʦʚʽʜʥʦʛʦ ʪʠʧʫ ʩʪʨʽʯʢʠ 
ɼʣʷ ʘʛʨʝʩʠʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ð ʩʪʨʽʯʢʠ: 
¶ ʪʝʧʣʦʩʪʽʡʢʽ; 
¶ ʤʘʩʣʦʙʝʥʟʦʩʪʽʡʢʽ; 
¶ ʤʝʪʘʣʦʢʦʨʜʥʽ. 
4. ɺʠʢʦʨʠʩʪʘʥʥʷ ʷʢʽʩʥʦʛʦ ʦʙʛʫʤʫʚʘʥʥʷ ʙʘʨʘʙʘʥʽʚ 
ʂʝʨʘʤʽʯʥʝ ʦʙʛʫʤʫʚʘʥʥʷ ʟʤʝʥʰʫʻ ʟʥʦʩ ʪʘ ʧʨʦʙʫʢʩʦʚʫʚʘʥʥʷ. 
5. ʈʝʛʫʣʷʨʥʝ ʦʯʠʱʝʥʥʷ ʩʪʨʽʯʢʠ 
ʇʦʢʨʘʱʫʻ ʨʦʙʦʪʫ ʙʘʨʘʙʘʥʽʚ ʪʘ ʟʥʠʞʫʻ ʝʥʝʨʛʦʚʠʪʨʘʪʠ. 
 
ʄʝʪʦʜʠ ʟʤʝʥʰʝʥʥʷ ʝʥʝʨʛʦʚʠʪʨʘʪ 
1. ɺʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʨʦʣʠʢʦʦʧʦʨ 
¶ ʨʦʣʠʢʠ ʟ ʥʠʟʴʢʠʤ ʤʦʤʝʥʪʦʤ ʦʧʦʨʫ; 
¶ ʩʘʤʦʧʽʜʰʠʧʥʠʢʠ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ ʪʦʯʥʦʩʪʽ; 
¶ ʧʦʣʽʤʝʨʥʽ ʨʦʣʠʢʠ (ʟʥʠʞʝʥʥʷ ʤʘʩʠ). 
2. ʏʘʩʪʦʪʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ 
ɿʥʠʞʫʻ ʚʠʪʨʘʪʠ ʥʘ 10ï15% ʫ ʥʝʧʦʚʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ. 
3. ʆʧʪʠʤʽʟʘʮʽʷ ʪʨʘʩʠ ʢʦʥʚʝʻʨʘ 
ʇʣʘʚʥʽ ʧʝʨʝʭʦʜʠ, ʤʽʥʽʤʽʟʘʮʽʷ ʢʫʪʽʚ ʧʝʨʝʛʠʥʫ. 
4. ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʘʛʘʪʦʧʨʠʚʽʜʥʠʭ ʩʭʝʤ 
ɿʤʝʥʰʫʻ ʥʘʪʷʛ ʩʪʨʽʯʢʠ ʪʘ ʦʧʦʨʠ. 
5. ʇʽʜʪʨʠʤʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʥʘʪʷʛʫ 
ɿʘʧʦʙʽʛʘʻ ʧʨʦʙʫʢʩʦʚʫʚʘʥʥʶ. 
 
ʉʠʩʪʝʤʠ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʧʨʝʜʠʢʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ 
ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʶʪʴ ʦʮʽʥʶʚʘʪʠ ʩʪʘʥ ʢʦʥʚʝʻʨʘ ʚ ʨʝʘʣʴʥʦʤʫ 

ʯʘʩʽ: 
¶ ʪʝʧʣʦʚʽʟʽʡʥʽ ʩʢʘʥʝʨʠ ʩʪʨʽʯʢʠ; 
¶ ʘʢʫʩʪʠʯʥʽ ʩʠʩʪʝʤʠ ʜʽʘʛʥʦʩʪʠʢʠ; 
¶ ʣʘʟʝʨʥʽ ʩʢʘʥʝʨʠ ʛʝʦʤʝʪʨʽʾ; 
¶ ʩʠʩʪʝʤʠ ʚʽʜʝʦʘʥʘʣʽʟʫ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʦʰʢʦʜʞʝʥʴ; 
¶ ʚʽʙʨʦʘʥʘʣʽʟ ʨʦʣʠʢʦʦʧʦʨ. 
ʎʝ ʜʦʟʚʦʣʷʻ ʟʘʧʦʙʽʛʘʪʠ ʘʚʘʨʽʷʤ ʪʘ ʧʨʦʜʦʚʞʫʚʘʪʠ ʩʪʨʦʢ ʩʣʫʞʙʠ ʩʪʨʽ-

ʯʢʠ. 
 



 

 
 

ʈʠʩʫʥʦʢ 9.19 ï ʆʩʥʦʚʥʽ ʜʞʝʨʝʣʘ ʟʥʦʩʫ ʪʘ ʝʥʝʨʛʦʚʪʨʘʪ ʩʪʨʽʯʢʦʚʦʛʦ ʢʦʥʚʝ-
ʻʨʘ 

 
ʄʦʜʝʨʥʽʟʘʮʽʷ ʩʪʨʽʯʢʦʚʠʭ ʢʦʥʚʝʻʨʥʠʭ ʩʠʩʪʝʤ 
ʄʦʜʝʨʥʽʟʘʮʽʷ ʢʦʥʚʝʻʨʥʠʭ ʩʠʩʪʝʤ ʫ ʛʽʨʥʠʯʦ-ʤʝʪʘʣʫʨʛʽʡʥʦʤʫ ʢʦʤʧʣʝʢʩʽ 

ʻ ʦʜʥʠʤ ʟ ʢʣʶʯʦʚʠʭ ʥʘʧʨʷʤʽʚ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ, ʟʤʝ-
ʥʰʝʥʥʷ ʝʥʝʨʛʦʚʠʪʨʘʪ, ʧʦʢʨʘʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʧʨʦʜʦʚʞʝʥʥʷ ʨʝʩʫʨʩʫ ʦʙ-
ʣʘʜʥʘʥʥʷ. ɿ ʦʛʣʷʜʫ ʥʘ ʚʠʩʦʢʫ ʢʘʧʽʪʘʣʦʻʤʥʽʩʪʴ ʢʦʥʚʝʻʨʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, 
ʤʦʜʝʨʥʽʟʘʮʽʷ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʟʥʘʯʥʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʝʬʝʢʪʫ ʙʝʟ ʥʝʦʙ-
ʭʽʜʥʦʩʪʽ ʧʦʚʥʦʾ ʟʘʤʽʥʠ ʦʙʣʘʜʥʘʥʥʷ. 

 
 ʆʩʥʦʚʥʽ ʥʘʧʨʷʤʠ ʤʦʜʝʨʥʽʟʘʮʽʾ 
ʄʦʜʝʨʥʽʟʘʮʽʷ ʦʭʦʧʣʶʻ ʤʝʭʘʥʽʯʥʽ, ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʽ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʢʦʤʧʦʥʝʥʪʠ ʩʠʩʪʝʤʠ. 
ʄʦʜʝʨʥʽʟʘʮʽʷ ʤʝʭʘʥʽʯʥʦʾ ʯʘʩʪʠʥʠ 
1. ɿʘʤʽʥʘ ʨʦʣʠʢʦʦʧʦʨ ʥʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽ 
¶ ʧʦʣʽʤʝʨʥʽ ʨʦʣʠʢʠ ʟ ʥʠʟʴʢʠʤ ʦʧʦʨʦʤ ʦʙʝʨʪʘʥʥʷ; 
¶ ʨʦʣʠʢʠ ʟ ʧʽʜʚʠʱʝʥʦʶ ʛʝʨʤʝʪʠʟʘʮʽʻʶ ʧʽʜʰʠʧʥʠʢʽʚ; 
¶ ʨʦʣʠʢʠ ʟ ʚʙʫʜʦʚʘʥʦʶ ʜʽʘʛʥʦʩʪʠʢʦʶ. 
2. ʆʥʦʚʣʝʥʥʷ ʩʪʨʽʯʢʠ 
¶ ʤʝʪʘʣʦʢʦʨʜʥʽ ʩʪʨʽʯʢʠ ʟ ʧʽʜʚʠʱʝʥʦʶ ʤʽʮʥʽʩʪʶ; 
¶ ʩʪʨʽʯʢʠ ʟ ʪʝʧʣʦʩʪʽʡʢʠʤ ʘʙʦ ʤʘʩʣʦʙʝʥʟʦʩʪʽʡʢʠʤ ʧʦʢʨʠʪʪʷʤ; 
¶ ʧʨʦʬʽʣʴʦʚʘʥʽ ʩʪʨʽʯʢʠ ʜʣʷ ʢʦʥʚʝʻʨʽʚ ʟ ʚʝʣʠʢʠʤ ʫʭʠʣʦʤ. 
3. ʄʦʜʝʨʥʽʟʘʮʽʷ ʙʘʨʘʙʘʥʽʚ 
¶ ʢʝʨʘʤʽʯʥʝ ʦʙʛʫʤʫʚʘʥʥʷ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʟʯʝʧʣʝʥʥʷ; 
¶ ʙʘʨʘʙʘʥʠ ʟ ʙʘʣʘʥʩʫʚʘʥʥʷʤ; 
¶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʨʘʙʘʥʽʚ ʟ ʚʠʩʦʢʦʶ ʢʦʨʦʟʽʡʥʦʶ ʩʪʽʡʢʽʩʪʶ. 
4. ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤ ʟʘʚʘʥʪʘʞʝʥʥʷ 
¶ ʘʤʦʨʪʠʟʫʶʯʽ ʤʦʜʫʣʽ; 



 

¶ ʨʝʛʫʣʴʦʚʘʥʽ ʥʘʧʨʷʤʥʽ; 
¶ ʟʥʦʩʦʩʪʽʡʢʽ ʤʘʪʝʨʽʘʣʠ (HARDOX, ʧʦʣʽʫʨʝʪʘʥ). 
 
ʄʦʜʝʨʥʽʟʘʮʽʷ ʧʨʠʚʦʜʥʠʭ ʩʠʩʪʝʤ 
1. ɺʩʪʘʥʦʚʣʝʥʥʷ ʯʘʩʪʦʪʥʠʭ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ (VFD) 
ʇʝʨʝʚʘʛʠ: 
¶ ʧʣʘʚʥʠʡ ʧʫʩʢ; 
¶ ʟʤʝʥʰʝʥʥʷ ʧʫʩʢʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ; 
¶ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʜʦ 20%; 
¶ ʛʥʫʯʢʝ ʨʝʛʫʣʶʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 
2. ɿʘʤʽʥʘ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ ʥʘ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʽ (IE3ïIE4) 
ʎʝ ʟʤʝʥʰʫʻ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʜʦ 5ï10%. 
3. ʇʝʨʝʭʽʜ ʜʦ ʙʘʛʘʪʦʧʨʠʚʽʜʥʠʭ ʩʭʝʤ 
ɿʤʝʥʰʫʻ: 
¶ ʥʘʪʷʛʠ ʚ ʩʪʨʽʯʮʽ; 
¶ ʦʧʽʨ ʨʫʭʫ; 
¶ ʟʥʦʰʫʚʘʥʥʷ ʙʘʨʘʙʘʥʽʚ. 
 
ʄʦʜʝʨʥʽʟʘʮʽʷ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 
1. ɺʩʪʘʥʦʚʣʝʥʥʷ ʩʫʯʘʩʥʠʭ PLC ʽ SCADA 
¶ ʢʨʘʱʘ ʜʽʘʛʥʦʩʪʠʢʘ; 
¶ ʜʠʩʪʘʥʮʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ; 
¶ ʮʝʥʪʨʘʣʽʟʦʚʘʥʝ ʢʝʨʫʚʘʥʥʷ. 
2. ɺʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤ ʧʨʝʜʠʢʪʠʚʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ 
¶ ʪʝʧʣʦʚʽʟʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ; 
¶ ʘʢʫʩʪʠʯʥʘ ʜʽʘʛʥʦʩʪʠʢʘ ʩʪʨʽʯʢʠ; 
¶ ʚʠʷʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 
3. ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʜʘʪʯʠʢʠ 
¶ ʜʘʪʯʠʢʠ ʟ ʚʣʘʩʥʠʤʠ ʤʽʢʨʦʧʨʦʮʝʩʦʨʘʤʠ; 
¶ ʦʥʣʘʡʥ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ; 
¶ ʣʘʟʝʨʥʽ ʩʢʘʥʝʨʠ ʮʝʥʪʨʫʚʘʥʥʷ. 
 
ʄʦʜʝʨʥʽʟʘʮʽʷ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ 
1. ɿʘʢʨʠʪʽ ʢʦʥʚʝʻʨʥʽ ʛʘʣʝʨʝʾ 
ɿʤʝʥʰʫʶʪʴ: 
¶ ʧʠʣʦʚʠʜʽʣʝʥʥʷ; 
¶ ʢʦʨʦʟʽʶ; 
¶ ʚʧʣʠʚ ʢʣʽʤʘʪʫ ʥʘ ʩʪʨʽʯʢʫ. 
2. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʫʣʴʥʠʭ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʡ 
ʇʨʠʩʢʦʨʶʻ ʤʦʥʪʘʞ ʽ ʨʝʤʦʥʪ. 
3. ʆʧʪʠʤʽʟʘʮʽʷ ʪʨʘʩʠ ʢʦʥʚʝʻʨʘ 
¶ ʟʙʽʣʴʰʝʥʥʷ ʨʘʜʽʫʩʽʚ ʢʨʠʚʠʟʥʠ; 
¶ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʽʜʭʠʣʴʥʠʭ ʙʘʨʘʙʘʥʽʚ. 

  



 

ɽʥʝʨʛʦʝʬʝʢʪʠʚʥʽ ʨʽʰʝʥʥʷ. 
ɽʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ð ʢʣʶʯʦʚʠʡ ʬʘʢʪʦʨ ʤʦʜʝʨʥʽʟʘʮʽʾ. 
ʆʩʥʦʚʥʽ ʪʝʭʥʦʣʦʛʽʾ: 
¶ ʧʨʠʚʦʜʠ ʟ VFD; 
¶ ʧʦʣʽʤʝʨʥʽ ʨʦʣʠʢʦʦʧʦʨʠ; 
¶ ʩʪʨʽʯʢʠ ʟ ʥʠʟʴʢʠʤ ʦʧʦʨʦʤ ʜʝʬʦʨʤʘʮʽʾ; 
¶ ʦʧʪʠʤʽʟʘʮʽʷ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʯʝʨʝʟ SCADA; 
¶ ʘʚʪʦʤʘʪʠʯʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʧʨʠ ʥʝʧʦʚʥʦʤʫ ʟʘʚʘʥʪʘ-

ʞʝʥʥʽ. 
 
ʄʦʜʝʨʥʽʟʘʮʽʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ (Industry 4.0) 
ʄʦʞʣʠʚʦʩʪʽ: 
¶ ʮʠʬʨʦʚʽ ʜʚʽʡʥʠʢʠ (Digital Twin) ʢʦʥʚʝʻʨʥʠʭ ʩʠʩʪʝʤ; 
¶ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʘʚʘʨʽʡ ʽ ʟʥʦʩʫ; 
¶ ʘʥʘʣʽʟ ʝʥʝʨʛʦʚʠʪʨʘʪ; 
¶ ʘʚʪʦʤʘʪʠʯʥʠʡ ʚʠʙʽʨ ʦʧʪʠʤʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ. 
 
ɽʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʤʦʜʝʨʥʽʟʘʮʽʾ 
ʊʠʧʦʚʽ ʨʝʟʫʣʴʪʘʪʠ: 
¶ ʟʤʝʥʰʝʥʥʷ ʝʥʝʨʛʦʚʠʪʨʘʪ ʥʘ 10ï35%; 
¶ ʟʙʽʣʴʰʝʥʥʷ ʨʝʩʫʨʩʫ ʩʪʨʽʯʢʠ ʫ 1,5ï2,5 ʨʘʟʠ; 
¶ ʟʤʝʥʰʝʥʥʷ ʧʨʦʩʪʦʾʚ ʫ 2ï4 ʨʘʟʠ; 
¶ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʥʘ 30ï50%. 

 

 
 
ʈʠʩʫʥʦʢ 9.20 ï ʆʩʥʦʚʥʽ ʥʘʧʨʷʤʠ ʤʦʜʝʨʥʽʟʘʮʽʾ ʩʪʨʽʯʢʦʚʠʭ ʢʦʥʚʝʻʨʽʚ  

  



 

ɺʠʩʥʦʚʢʠ. 
ʉʪʨʽʯʢʦʚʽ ʢʦʥʚʝʻʨʥʽ ʩʠʩʪʝʤʠ ʟʘʡʤʘʶʪʴ ʧʨʦʚʽʜʥʝ ʤʽʩʮʝ ʫ ʪʨʘʥʩʧʦʨʪʥʽʡ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ ʛʽʨʥʠʯʦ-ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʙʝʟʧʝʨʝ-
ʨʚʥʝ ʧʝʨʝʤʽʱʝʥʥʷ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʤʘʪʝʨʽʘʣʫ ʟ ʚʠʩʦʢʦʶ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽ-
ʩʪʶ ʪʘ ʥʠʟʴʢʦʶ ʩʦʙʽʚʘʨʪʽʩʪʶ. ʋ ʧʨʦʮʝʩʽ ʽʥʞʠʥʽʨʠʥʛʫ ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ 
ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʧʘʨʘʤʝʪʨʠ ʩʪʨʽʯʢʠ, ʨʦʣʠʢʦʦʧʦʨ, ʙʘʨʘʙʘʥʽʚ, 
ʧʨʠʚʦʜʽʚ, ʩʠʩʪʝʤ ʥʘʪʷʛʫ ʪʘ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʦ-ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʚʫʟʣʽʚ. 

ʆʩʥʦʚʥʽ ʚʠʩʥʦʚʢʠ: 
1. ʉʪʨʽʯʢʦʚʠʡ ʢʦʥʚʝʻʨ ð ʩʢʣʘʜʥʘ ʽʥʞʝʥʝʨʥʘ ʩʠʩʪʝʤʘ, ʜʝ ʢʦʞʝʥ 

ʚʫʟʦʣ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʝʥʝʨʛʦʚʠʪʨʘʪʠ ʪʘ ʥʘʜʽʡʥʽʩʪʴ. 
2. ʉʪʨʽʯʢʘ ʻ ʥʘʡʚʘʨʪʽʩʥʽʰʠʤ ʝʣʝʤʝʥʪʦʤ, ʾʾ ʚʠʙʽʨ ʤʘʻ ˇʨʫʥʪʫʚʘʪʠʩʷ 

ʥʘ ʭʘʨʘʢʪʝʨʽ ʚʘʥʪʘʞʫ, ʫʤʦʚʘʭ ʨʦʙʦʪʠ ʪʘ ʢʫʪʘʭ ʪʨʘʩʫʚʘʥʥʷ. 
3. ʈʦʣʠʢʦʦʧʦʨʠ ʪʘ ʙʘʨʘʙʘʥʠ ʚʠʟʥʘʯʘʶʪʴ ʧʣʘʚʥʽʩʪʴ ʨʦʙʦʪʠ, ʨʽʚʥʦ-

ʤʽʨʥʽʩʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʚʪʨʘʪʠ ʝʥʝʨʛʽʾ. 
4. ʇʨʠʚʽʜʥʽ ʩʪʘʥʮʽʾ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʩʪʘʙʽʣʴʥʫ ʧʝʨʝʜʘʯʫ ʤʦ-

ʤʝʥʪʫ, ʥʘʜʽʡʥʠʡ ʟʘʧʫʩʢ ʽ ʟʘʭʠʩʪ ʚʽʜ ʘʚʘʨʽʡʥʠʭ ʨʝʞʠʤʽʚ. 
5. ʉʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʢʦʥʪʨʦʣʶ ̒  ʢʨʠʪʠʯʥʠʤ ʝʣʝʤʝʥʪʦʤ ʩʫ-

ʯʘʩʥʠʭ ʢʦʥʚʝʻʨʽʚ: ʚʦʥʠ ʟʥʠʞʫʶʪʴ ʨʠʟʠʢʠ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʝʟʧʝʢʫ ʧʝʨʩʦ-
ʥʘʣʫ ʪʘ ʧʽʜʚʠʱʫʶʪʴ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ. 

6. ʆʩʥʦʚʥʽ ʚʪʨʘʪʠ ʝʥʝʨʛʽʾ ʚʠʥʠʢʘʶʪʴ ʯʝʨʝʟ ʪʝʨʪʷ, ʥʝʷʢʽʩʥʽ ʨʦʣʠʢʠ, 
ʧʦʛʘʥʝ ʮʝʥʪʨʫʚʘʥʥʷ ʩʪʨʽʯʢʠ ʪʘ ʧʨʦʙʫʢʩʦʚʫʚʘʥʥʷ ʧʨʠʚʦʜʫ. 

7. ʄʦʜʝʨʥʽʟʘʮʽʷ ʢʦʥʚʝʻʨʽʚ ʜʦʟʚʦʣʷʻ ʩʫʪʪʻʚʦ ʟʤʝʥʰʠʪʠ ʝʢʩʧʣʫʘʪʘ-
ʮʽʡʥʽ ʚʠʪʨʘʪʠ, ʧʽʜʚʠʱʠʪʠ ʨʝʩʫʨʩ ʩʪʨʽʯʢʠ, ʤʽʥʽʤʽʟʫʚʘʪʠ ʟʥʦʩ ʤʝʭʘʥʽʯʥʠʭ ʝʣʝ-
ʤʝʥʪʽʚ ʽ ʟʘʙʝʟʧʝʯʠʪʠ ʽʥʪʝʛʨʘʮʽʶ ʟ ʮʠʬʨʦʚʠʤʠ ʩʠʩʪʝʤʘʤʠ Industry 4.0. 

8. ʈʦʟʨʘʭʫʥʦʢ ʧʦʪʫʞʥʦʩʪʽ ʧʨʠʚʦʜʫ ʤʘʻ ʚʠʢʦʥʫʚʘʪʠʩʷ ʟ ʫʨʘʭʫʚʘʥ-
ʥʷʤ ʜʠʥʘʤʽʯʥʠʭ ʽ ʧʫʩʢʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʛʝʦʤʝʪʨʽʾ ʪʨʘʩʠ ʪʘ ʬʽʟʠʢʦ-ʤʝʭʘʥʽ-
ʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʘʥʪʘʞʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʽʥʞʠʥʽʨʠʥʛ ʢʦʥʚʝʻʨʥʠʭ ʩʠʩʪʝʤ ð ʮʝ ʢʦʤʧʣʝʢʩʥʝ ʟʘ-
ʚʜʘʥʥʷ, ʱʦ ʧʦʻʜʥʫʻ ʤʝʭʘʥʽʢʫ, ʝʣʝʢʪʨʦʧʨʠʚʦʜ, ʘʚʪʦʤʘʪʠʟʘʮʽʶ, ʝʢʩʧʣʫʘʪʘ-
ʮʽʶ ʪʘ ʽʥʞʝʥʝʨʽʶ ʥʘʜʽʡʥʦʩʪʽ. 

 
ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ ʜʦ ʪʝʤʠ 9. 
1. ʗʢʽ ʦʩʥʦʚʥʽ ʢʣʘʩʠ ʢʦʥʚʝʻʨʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʛʽʨʥʠʯʦ-ʤʝʪʘʣʫʨ-

ʛʽʡʥʦʤʫ ʢʦʤʧʣʝʢʩʽ? 
2. ʗʢʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʩʪʨʽʯʢʦʚʠʡ ʢʦʥʚʝʻʨ ʫ ʚʥʫʪʨʽʰʥʴʦʮʝʭʦʚʠʭ ʽ ʤʘ-

ʛʽʩʪʨʘʣʴʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤʘʭ? 
3. ʗʢʽ ʦʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ ʚʭʦʜʷʪʴ ʜʦ ʢʦʥʩʪʨʫʢʮʽʾ ʩʪʨʽʯʢʦʚʦʛʦ ʢʦʥʚʝ-

ʻʨʘ? 
4. ʗʢʽ ʚʠʜʠ ʢʦʥʚʝʻʨʥʠʭ ʩʪʨʽʯʦʢ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ɻʄʂ ʪʘ ʾʭ ʦʩ-

ʥʦʚʥʽ ʚʽʜʤʽʥʥʦʩʪʽ? 
5. ʗʢ ʙʫʜʦʚʘ ʢʘʨʢʘʩʘ ʩʪʨʽʯʢʠ ʚʧʣʠʚʘʻ ʥʘ ʾʾ ʤʽʮʥʽʩʪʴ ʪʘ ʜʦʚʛʦʚʽʯ-

ʥʽʩʪʴ? 
6. ʗʢʽ ʪʠʧʠ ʨʦʣʠʢʦʦʧʦʨ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʩʪʨʽʯʢʦʚʠʭ ʢʦʥʚʝʻ-

ʨʘʭ ʽ ʜʣʷ ʯʦʛʦ ʚʦʥʠ ʧʨʠʟʥʘʯʝʥʽ? 



 

7. ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʬʫʥʢʮʽʷ ʧʨʠʚʦʜʥʦʛʦ ʙʘʨʘʙʘʥʘ ʪʘ ʯʦʤʫ ʚʘʞʣʠʚʝ 
ʦʙʛʫʤʫʚʘʥʥʷ ʡʦʛʦ ʧʦʚʝʨʭʥʽ? 

8. ʗʢʽ ʪʠʧʠ ʥʘʪʷʞʥʠʭ ʧʨʠʩʪʨʦʾʚ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʽ ʷʢʽ ʾʭʥʽ ʦʩʦʙʣʠ-
ʚʦʩʪʽ? 

9. ʗʢʽ ʦʩʥʦʚʥʽ ʧʨʦʙʣʝʤʠ ʚʠʥʠʢʘʶʪʴ ʫ ʟʦʥʽ ʟʘʚʘʥʪʘʞʝʥʥʷ ʢʦʥʚʝ-
ʻʨʘ? 

10. ʗʢ ʚʠʟʥʘʯʘʻʪʴʩʷ ʦʩʥʦʚʥʝ ʪʷʛʦʚʝ ʟʫʩʠʣʣʷ ʩʪʨʽʯʢʦʚʦʛʦ ʢʦʥʚʝʻʨʘ? 
11. ʗʢʽ ʩʠʣʠ ʜʽʶʪʴ ʥʘ ʢʦʥʚʝʻʨ ʥʘ ʧʦʭʠʣʽʡ ʜʽʣʷʥʮʽ? 
12. ʗʢʽ ʧʦʢʘʟʥʠʢʠ ʚʨʘʭʦʚʫʶʪʴʩʷ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʧʦʪʫʞʥʦʩʪʽ ʝʣʝʢʪ-

ʨʦʧʨʠʚʦʜʫ? 
13. ʏʦʤʫ ʫ ʜʦʚʛʠʭ ʢʦʥʚʝʻʨʘʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʙʘʛʘʪʦʧʨʠʚʽʜʥʽ ʩʭʝʤʠ? 
14. ʗʢʽ ʟʘʜʘʯʽ ʚʠʢʦʥʫʻ ʯʘʩʪʦʪʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ ʫ ʧʨʠʚʦʜʽ ʢʦʥʚʝ-

ʻʨʘ? 
15. ʗʢʽ ʜʘʪʯʠʢʠ ʚʭʦʜʷʪʴ ʜʦ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʩʪʨʽʯʢʦʚʦʛʦ ʢʦʥ-

ʚʝʻʨʘ? 
16. ʗʢʽ ʦʩʥʦʚʥʽ ʜʞʝʨʝʣʘ ʟʥʦʩʫ ʩʪʨʽʯʢʠ? 
17. ʗʢ ʚʧʣʠʚʘʶʪʴ ʨʦʣʠʢʦʦʧʦʨʠ ʥʘ ʝʥʝʨʛʦʚʠʪʨʘʪʠ ʢʦʥʚʝʻʨʥʦʾ ʩʠʩ-

ʪʝʤʠ? 
18. ʗʢʽ ʤʝʪʦʜʠ ʟʤʝʥʰʝʥʥʷ ʝʥʝʨʛʦʚʠʪʨʘʪ ʩʪʨʽʯʢʦʚʦʛʦ ʢʦʥʚʝʻʨʘ ʽʩʥʫ-

ʶʪʴ? 
19. ʗʢʽ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʤʦʜʝʨʥʽʟʘʮʽʾ ʢʦʥ-

ʚʝʻʨʥʠʭ ʩʠʩʪʝʤ? 
20. ʗʢʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʤʦʞʝ ʙʫʪʠ ʦʪʨʠʤʘʥʠʡ ʫ ʨʝʟʫʣʴʪʘʪʽ ʤʦ-

ʜʝʨʥʽʟʘʮʽʾ ʩʪʨʽʯʢʦʚʠʭ ʢʦʥʚʝʻʨʽʚ? 
 
ɺʠʢʦʨʠʩʪʘʥʘ ʣʽʪʝʨʘʪʫʨʘ. 
1. ʂʦʟʫʙ ʖ.ɻ., ʄʘʩʣʽʡʦʚ ʉ.ɺ. ʇʽʜʡʦʤʥʦ-ʪʨʘʥʩʧʦʨʪʥʽ ʤʘʰʠʥʠ : 

ʧ̔ ʜʨʫʯʥʠʢ. ʉʪʘʨʦʙʽʣʴʩʴʢ : ʚʠʜ-ʚʦ ɼɿ Ăʃʅʋ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘò, 2018. 
277 ʩ. 
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ʊɽʄɸ 10. ɯʅɾʀʅɯʈʀʅɻ ɺɸʅʊɸɾʆʇɯɼɯʁʄɸʃʔʅʀʍ ʄɽʍɸʅɯɿʄɯɺ. 
ɺʠʜʠ ʚʘʥʪʘʞʦʧʽʜʽʡʤʘʣʴʥʠʭ ʤʝʭʘʥʽʟʤʽʚ (ʢʨʘʥʠ, ʪʘʣʽ, ʣʝʙʽʜʢʠ). ʆʩʦʙ-

ʣʠʚʦʩʪʽ ʚʠʙʦʨʫ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʚʘʥʪʘʞʝʥʴ. ɼʠʥʘʤʽʢʘ 
ʨʫʭʫ ʪʘ ʨʝʞʠʤʠ ʛʘʣʴʤʫʚʘʥʥʷ. ɿʘʭʠʩʪ ʽ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. ɺʠʤʦʛʠ ʜʦ 
ʙʝʟʧʝʢʠ ʪʘ ʥʘʜʽʡʥʦʩʪʽ. ʄʦʜʝʨʥʽʟʘʮʽʷ ʢʨʘʥʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

 
ɺʘʥʪʘʞʦʧʽʜʽʡʤʘʣʴʥʽ ʤʝʭʘʥʽʟʤʠ ʻ ʢʣʶʯʦʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʪʨʘʥʩʧʦʨ-

ʪʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʟʦʢʨʝʤʘ ʛʽʨʥʠʯʦ-ʤʝ-
ʪʘʣʫʨʛʽʡʥʦʛʦ ʢʦʤʧʣʝʢʩʫ. ɼʦ ʦʩʥʦʚʥʠʭ ʪʠʧʽʚ ʥʘʣʝʞʘʪʴ ʢʨʘʥʠ (ʤʦʩʪʦʚʽ, ʢʦʟ-
ʣʦʚʽ, ʙʘʰʪʦʚʽ, ʧʦʨʪʘʣʴʥʽ), ʪʘʣʽ (ʝʣʝʢʪʨʠʯʥʽ ʪʘ ʨʫʯʥʽ) ʽ ʣʝʙʽʜʢʠ. ʂʣʘʩʠʬʽʢʘʮʽʷ 
ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ, ʚʘʥʪʘʞʦʧʽʜʽʡʤʘʣʴʥʽʩʪʶ, ʨʝʞʠʤʦʤ ʨʦʙʦʪʠ, 
ʢʦʥʩʪʨʫʢʪʠʚʥʠʤ ʚʠʢʦʥʘʥʥʷʤ ʽ ʨʽʚʥʝʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. 

 
ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʢʨʘʥʠ. 
ʄʦʩʪʦʚʽ ʢʨʘʥʠ.  
ʄʦʩʪʦʚʽ ʢʨʘʥʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʚʘʥʪʘʞʥʦ-ʨʦʟʚʘʥʪʘʞʫʚʘʣʴ 

ʥʠʭ ʽ ʪʨʘʥʩʧʦʨʪʫʚʘʣʴʥʠʭ ʦʧʝʨʘʮʽʡ ʫ ʮʝʭʘʭ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʥʘ 
ʤʦʥʪʘʞʥʠʭ ʽ ʢʦʥʪʝʡʥʝʨʥʠʭ ʤʘʡʜʘʥʯʠʢʘʭ ʪʘ ʥʘ ʚʽʜʢʨʠʪʠʭ ʽ ʟʘʢʨʠʪʠʭ ʩʢʣʘ-
ʜʘʭ. 

ʄʝʭʘʥʽʟʤʠ ʤʦʩʪʦʚʦʛʦ ʢʨʘʥʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ʪʨʠ ʨʦʙʦʯʽ ʨʫʭʠ: ʧʽʜʽʡ-
ʤʘʥʥʷ-ʦʧʫʩʢʘʥʥʷ ʚʘʥʪʘʞʫ, ʧʝʨʝʩʫʚʘʥʥʷ ʚʘʥʪʘʞʥʦʛʦ ʚʽʟʢʘ ʪʘ ʧʝʨʝʩʫʚʘʥʥʷ 
ʢʨʘʥʘ ʚ ʮʽʣʦʤʫ. 

ʂʨʘʥʠ ʧʝʨʝʩʫʚʘʶʪʴʩʷ ʧʦ ʨʝʡʢʦʚʽʡ ʢʦʣʽʾ, ʷʢʘ ʨʦʟʤʽʱʝʥʘ ʥʘ ʢʦʣʦʥʘʭ 
ʮʝʭʫ ʧʽʜ ʜʘʭʦʤ, ʧʝʨʝʢʨʠʚʘʶʯʠ ʚʩʶ ʰʠʨʠʥʫ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʠʤʽʱʝʥʥʷ. ɺʦʥʠ 
ʟʘʡʤʘʶʪʴ ʤʘʣʦ ʢʦʨʠʩʥʦʛʦ ʧʨʦʩʪʦʨʫ ʽ ʦʙʩʣʫʛʦʚʫʶʪʴ ʤʘʡʞʝ ʚʩʶ ʧʣʦʱʫ 
ʮʝʭʫ. ʅʘ ʚʽʜʢʨʠʪʠʭ ʩʢʣʘʜʘʭ, ʤʦʥʪʘʞʥʠʭ ʽ ʢʦʥʪʝʡʥʝʨʥʠʭ ʤʘʡʜʘʥʯʠʢʘʭ ʟʘ-
ʩʪʦʩʦʚʫʶʪʴ ʤʦʩʪʦʚʽ ʢʨʘʥʠ ʩʧʝʮʽʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ (ʢʦʟʣʦʚʽ ʢʨʘʥʠ), ʚ ʷʢʠʭ 
ʤʽʩʪ ʟʤʦʥʪʦʚʘʥʠʡ ʥʘ ʜʚʦʭ ʚʝʨʪʠʢʘʣʴʥʠʭ ʦʧʦʨʘʭ ʽ ʧʝʨʝʩʫʚʘʻʪʴʩʷ ʥʘ ʢʦʣʝ-
ʩʘʭ ʧʦ ʨʝʡʢʦʚʽʡ ʢʦʣʽʾ, ʧʨʦʢʣʘʜʝʥʽʡ ʥʘ ʟʝʤʣʽ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʦʩʥʦʚʥʠʭ (ʧʨʦʤʽʞʥʠʭ) ʙʘʣʦʢ ʫ ʤʦʩʪʦʚʽʡ ʢʦʥʩ-
ʪʨʫʢʮʽʾ ʢʨʘʥʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʦʜʥʦ-, ʜʚʦ- ʪʘ ʙʘʛʘʪʦʙʘʣʢʦʚʽ. 

ɻʘʢʦʚʽ ʦʜʥʦʙʘʣʢʦʚʽ ʢʨʘʥʠ, ʚ ʷʢʠʭ ʷʢ ʚʘʥʪʘʞʥʠʡ ʚʽʟʦʢ ʟʘʩʪʦʩʦʚʫʶʪʴ 
ʩʘʤʦʭʽʜʥʠʡ ʝʣʝʢʪʨʠʯʥʠʡ ʪʘʣʴ (ʢʨʘʥ-ʙʘʣʢʠ), ʧʦʜʽʣʷʶʪʴ ʥʘ ʜʚʘ ʢʦʥʩʪʨʫʢʪʠ-
ʚʥʠʭ ʪʠʧʠ: ʦʧʦʨʥʽ ʚʘʥʪʘʞʥʽʩʪʶ ʜʦ 25 ʪ ʽ ʧʽʜʚʽʩʥʽ ʚʘʥʪʘʞʥʽʩʪʶ ʜʦ 15 ʪ. 

---ɺʘʥʪʘʞʥʽʩʪʴ ʤʦʩʪʦʚʠʭ ʜʚʦ- ʪʘ ʙʘʛʘʪʦʙʘʣʢʦʚʠʭ ʢʨʘʥʽʚ ʜʦʩʷʛʘʻ 1250 
ʪ, ʧʨʦʣʽʪ 2...34 ʤ, ʰʚʠʜʢʦʩʪʽ: ʧʽʜʽʡʤʘʥʥʷ ʚʘʥʪʘʞʫ ʜʦ 2 ʤ/ʩ, ʧʝʨʝʩʫʚʘʥʥʷ ʚʽ-
ʟʢʘ - 0,17...6.0, ʧʝʨʝʩʫʚʘʥʥʷ ʤʦʩʪʘ 0,66...2,5 ʤ/ʩ. ʅʘʡʧʦʰʠʨʝʥʽʰʽ ʤʦʩʪʦʚʽ 
ʢʨʘʥʠ ʚʘʥʪʘʞʥʽʩʪʶ 5...320 ʪ, ʦʩʦʙʣʠʚʦ 5-ʪʦʥʥʽ ʢʨʘʥʠ, ʷʢʽ ʩʪʘʥʦʚʣʷʪʴ 20%, ʽ 
10-ʪʦʥʥʽ 17% ʫʩʽʻʾ ʢʽʣʴʢʦʩʪʽ ʢʨʘʥʽʚ. ɺʽʩʽʤʜʝʩʷʪ ʚʽʜʩʦʪʢʽʚ ʫʩʽʭ ʢʨʘʥʽʚ ʤʘʶʪʴ 
ʨʝʞʠʤ ʨʦʙʦʪʠ 4-ʾ ʛʨʫʧʠ (ʩʝʨʝʜʥʽʡ ʨʝʞʠʤ). ʊʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʽ ʨʦʙʦʯʽ ʧʘʨʘʤʝ-
ʪʨʠ ʚʩʽʭ ʙʝʟ ʚʠʥʷʪʢʫ ʢʨʘʥʽʚ ʪʘ ʦʢʨʝʤʠʭ ʤʝʭʘʥʽʟʤʽʚ ʾʭ ʨʝʛʣʘʤʝʥʪʫʶʪʴʩʷ ʚʽʜ-
ʧʦʚʽʜʥʠʤʠ ʜʝʨʞʘʚʥʠʤʠ (ʛʘʣʫʟʝʚʠʤʠ) ʩʪʘʥʜʘʨʪʘʤʠ. 

ʄʦʩʪʦʚʽ ʢʨʘʥʠ (ʨʠʩ. 10.1) ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʪʘʢʠʭ ʚʫʟʣʽʚ: ʚʘʥʪʘʞʥʠʡ ʚʽ-
ʟʦʢ 3 (ʨʠʩ. 10.2), ʷʢʠʡ ʚʢʣʶʯʘʻ ʧʽʜʽʡʤʘʣʴʥʠʡ ʤʝʭʘʥʽʟʤ 9, ʚʘʥʪʘʞʦʟʘʭʦʧʣʶ-
ʚʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ 6 ʽ ʤʝʭʘʥʽʟʤ ʧʝʨʝʩʫʚʘʥʥʷ ʚʽʟʢʘ 10; ʤʽʩʪ 4, ʱʦ 



 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʩʫʮʽʣʴʥʠʭ (ʘʙʦ ʨʝʰʽʪʯʘʩʪʠʭ) ʬʝʨʤ, ʟôʻʜʥʘʥʠʭ ʟ ʢʽʥʮʝ-
ʚʠʤʠ ʙʘʣʢʘʤʠ 11, ʫ ʷʢʽ ʚʤʦʥʪʦʚʘʥʽ ʧʨʠʚʽʜʥʽ 13 ʪʘ ʥʝʧʨʠʚʽʜʥʽ 12 ʭʦʜʦʚʽ ʢʦ-
ʣʝʩʘ. ʄʽʩʪ ʦʙʣʘʜʥʘʥʠʡ ʙʫʬʝʨʘʤʠ 7, ʱʦʙ ʟʤʝʥʰʫʚʘʪʠ ʩʠʣʫ ʫʜʘʨʫ ʚ ʨʘʟʽ 
ʥʘʾʟʜʫ ʥʘ ʧʝʨʝʧʦʥʠ. ʄʝʭʘʥʽʟʤʠ ʧʝʨʝʩʫʚʘʥʥʷ ʤʦʩʪʘ 1 ʽ 5 ʤʦʞʫʪʴ ʤʘʪʠ ʧʨʠ-
ʚʽʜ ʚʽʜ ʦʜʥʦʛʦ ʘʙʦ ʜʚʦʭ ʜʚʠʛʫʥʽʚ. ɽʣʝʢʪʨʦʝʥʝʨʛʽʷ ʜʦ ʥʠʭ ʧʽʜʚʦʜʠʪʴʩʷ ʧʦ 
ʪʨʦʣʝʷʭ 8. ɸʧʘʨʘʪʫʨʘ ʢʝʨʫʚʘʥʥʷ ʧʨʠʚʦʜʘʤʠ ʨʦʟʤʽʱʝʥʘ ʚ ʢʘʙʽʥʽ 2 ʤʘʰʠʥʽ-
ʩʪʘ ʢʨʘʥʘ. 

 
ʈʠʩʫʥʦʢ  10.1 - ʉʭʝʤʘ ʤʦʩʪʦʚʦʛʦ ʢʨʘʥʘ ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 
 
ʄʝʭʘʥʽʟʤ ʧʽʜʽʡʤʘʥʥʷ ʫ ʚʽʟʢʫ ð ʮʝ ʚʘʥʪʘʞʥʘ ʣʝʙʽʜʢʘ, ʥʘ ʙʘʨʘʙʘʥ ʷʢʦʾ 

ʥʘʤʦʪʫʶʪʴʩʷ ʢʘʥʘʪʠ ʟʜʚʦʻʥʦʛʦ ʧʦʣʽʩʧʘʩʪʘ. ʋ ʢʨʘʥʘʭ ʚʘʥʪʘʞʥʽʩʪʶ ʧʦʥʘʜ 10 
ʪ ʚʘʥʪʘʞʥʽ ʚʽʟʢʠ ʯʘʩʪʦ ʦʙʣʘʜʥʫʶʪʴ ʜʚʦʤʘ ʥʝʟʘʣʝʞʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ ʧʽ-
ʜʽʡʤʘʥʥʷ: ʦʩʥʦʚʥʠʤ, ʨʦʟʨʘʭʦʚʘʥʠʤ ʥʘ ʧʽʜʽʡʤʘʥʥʷ ʥʦʤʽʥʘʣʴʥʦʛʦ ʚʘʥʪʘʞʫ 
ʤʘʩʦʶ Q, ʪʘ ʜʦʧʦʤʽʞʥʠʤ, ʨʦʟʨʘʭʦʚʘʥʠʤ ʥʘ ʰʚʠʜʢʽʩʥʝ ʧʽʜʽʡʤʘʥʥʷ ʚʘʥʪʘ-
ʞʽʚ, ʤʘʩʘ ʷʢʠʭ ʙʣʠʟʴʢʦ 0,25Q. ʅʘ ʨʠʩ. 10.2 ʟʦʙʨʘʞʝʥʦ ʢʦʥʩʪʨʫʢʮʽʶ ʚʘʥʪʘ-
ʞʥʦʛʦ ʚʽʟʢʘ ʟ ʦʜʥʠʤ ʧʽʜʽʡʤʘʣʴʥʠʤ ʤʝʭʘʥʽʟʤʦʤ. 

 



 

 
ʈʠʩʫʥʦʢ  10.2 - ʉʭʝʤʘ ʚʘʥʪʘʞʥʦʛʦ ʚʽʟʢʘ. 

 
ʈʦʟʨʘʭʦʚʫʶʪʴ ʤʦʩʪʦʚʠʡ ʢʨʘʥ ʧʨʠʟʥʘʯʝʥʥʷ ʜʣʷ ʨʦʙʦʪʠ ʟʘ ʪʘʢʠʤʠ ʚʠ-

ʭʽʜʥʠʤʠ ʜʘ ʥʠʤʠ: ʚʘʥʪʘʞʥʽʩʪʴ Q ʪ; ʜʦʚʞʠʥʘ ʧʨʦʣʴʦʪʫ L ʤ; ʚʠʩʦʪʘ ʧʽʜʥʷʪʪʷ 
ʚʘʥʪʘʞʫ (ʤʘʢʩʠʤʘʣʴʥʘ) ʅ  ʤ; ʰʚʠʜʢʦʩʪʽ, ʤ/ʩ: ʧʽʜʽʡʤʘʥʥʷ ʚʘʥʪʘʞʫ ὺ; ʧʝʨʝ-
ʩʫʚʘʥʥʷ ʚʽʟʢʘ ὺ; ʧʝʨʝʩʫʚʘʥʥʷ ʢʨʘʥʘ ὺ; ʛʨʫʧʘ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʤʝʭʘʥʽʟʤʽʚ. 
ʄʽʩʪ ʢʨʘʥʘ ð ʜʚʦʙʘʣʢʦʚʠʡ ʟʚʘʨʥʠʡ. ɽʣʝʢʪʨʦʜʚʠʛʫʥʠ ð ʪʠʧ ʞʠʚʣʝʥʥʷ (ʧʦ-
ʩʪʽʡʥʠʡ, ʟʤʽʥʥʠʡ ʩʪʨʫʤ, ʨʽʚʝʥʴ ʥʘʧʨʫʛʠ). 

 
ʂʨʘʥʠ ʟ ʧʦʚʦʨʦʪʥʦʶ ʢʦʣʦʥʦʶ 
ʊʘʢʽ ʢʨʘʥʠ (ʨʠʩ. 10.3) ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʧʦʚʦʨʦʪʥʦʾ ʢʦʣʦʥʠ 2, ʩʪʨʽʣʠ 3 ʟ 

ʚʘʥʪʘʞʥʠʤ ʧʦʣʽʩʧʘʩʪʦʤ 4, ʤʝʭʘʥʽʟʤʫ ʧʽʜʽʡʤʘʥʥʷ ʚʘʥʪʘʞʫ 1, ʤʝʭʘʥʽʟʤʫ ʧʦ-
ʚʝʨ-ʪʘʥʥʷ ʢʨʘʥʘ 5. ʂʦʣʦʥʘ ʦʙʧʠʨʘʻʪʴʩʷ ʥʘ ʦʜʠʥ ʫʧʦʨʥʠʡ 7 ʽ ʜʚʘ ʨʘʜʽʘʣʴ-
ʥʠʭ -6 ʽ 8 ʧʽʜʰʠʧʥʠʢʠ. ʉʪʨʽʣʘ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʞʦʨʩʪʢʦʶ ʪʷʛʦʶ ʘʙʦ ʧʦʣʽʩʧʘ-
ʩʪʦʤ. 



 

 
ʈʠʩʫʥʦʢ 10.3 ï ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʧʦʚʦʨʦʪʥʦʛʦ ʩʪʨʽʣʦʚʦʛʦ ʢʨʘʥʘ ʟ ʧʦʚʦʨʦ-

ʪʥʦʶ ʢʦʣʦʥʦʶ. 
 
ʇʦʚʦʨʦʪʥʽ ʢʨʘʥʠ ʟʘ ʮʽʻʶ ʩʭʝʤʦʶ ʥʘʟʠʚʘʶʪʴ ʩʪʘʮʽʦʥʘʨʥʠʤʠ ʩʪʨʽʣʦʚʠ 

ʤʠ ʢʨʘʥʘʤʠ ʟ ʧʦʚʦʨʦʪʥʦʶ ʢʦʣʦʥʦʶ. ɰʭ ʚʩʪʘʥʦʚʣʶʶʪʴ ʩʪʘʮʽʦʥʘʨʥʦ, ʥʘ ʩʘ-
ʤʦʭʽʜʥʠʭ ʘʙʦ ʥʝʩʘʤʦʭʽʜʥʠʭ ʚʽʟʢʘʭ ʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʟʘʚʘʥʪʘʞʫʚʘʥʥʷ ʘʚ-
ʪʦʤʦʙʽʣʽʚ, ʟʘʣʽʟʥʠʯʥʠʭ ʚʘʛʦʥʽʚ, ʫ ʤʝʭʘʥʽʯʥʠʭ ʮʝʭʘʭ, ʥʘ ʙʫʜʽʚʥʠʮʪʚʽ ʪʦʱʦ. 

ʈʦʟʨʘʭʦʚʫʶʪʴ ʧʦʚʦʨʦʪʥʠʡ ʩʪʨʽʣʦʚʠʡ ʢʨʘʥ ʟ ʧʦʚʦʨʦʪʥʦʶ ʢʦʣʦʥʦʶ ʟʘ 
ʪʘʢʠʤʠ ʚʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ: ʢʨʘʥ ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʝʢʩʧʣʫʘʪʫʻʪʴʩʷ 
ʥʘ ʤʘʡʜʘʥʯʠʢʫ, ʚʘʥʪʘʞʥʽʩʪʴ ʢʨʘʥʘ ά̃ʢʛ, ʚʠʣʽʪ ʩʪʨʽʣʠ ὒ  ʤ, ʚʠʩʦʪʘ ʧʽʜʥʷʪʪʷ 
ʚʘʥʪʘʞʫ Ὄ ʤ,  ʰʚʠʜʢʽʩʪʴ ʧʽʜʽʡʤʘʥʥʷ ὺ ʤ/c, ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʢʨʘʥʘ ὲ 
ʦʙ/ʭʚ, ʛʨʫʧʘ ʨʝʞʠʤʫ ʨʦʙʦʪʠ %. 

 
ɹʘʰʪʦʚʠʡ ʢʨʘʥ. 
ɹʘʰʪʦʚʠʡ ʢʨʘʥ ð ʮʝ ɻ-ʧʦʜʽʙʥʘ ʧʦʚʦʨʦʪʥʘ ʢʦʥʩʪʨʫʢʮʽʷ, ʚ ʷʢʽʡ ʩʪʨʽʣʘ 

ʧʨʠʢʨʽʧʣʝʥʘ ʜʦ ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ ʢʦʣʦʥʠ-ʙʘʰʪʠ. ʊʘʢʘ ʢʦʥʩʪʨʫʢʮʽʷ ʩʪʦʾʪʴ 
ʦʢʨʝʤʦ, ʤʘʻ ʜʦʩʪʘʪʥʽʡ ʧʽʜʩʪʨʽʣʦʚʠʡ ʧʨʦʩʪʽʨ, ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʙʩʣʫʛʦʚʫ-
ʚʘʪʠ ʢʽʣʴʢʘ ʦʙ'ʻʢʪʽʚ ʘʙʦ ʤʘʡʜʘʥʯʠʢʽʚ ʟ ʦʜʥʽʻʾ ʩʪʦʷʥʢʠ, ʧʨʦʩʪʦ ʧʝʨʝʩʫʚʘʪʠʩʷ 
ʢʨʘʥʫ ʧʦ ʢʨʘʥʦʚʽʡ ʢʦʣʽʾ, ʟʘʙʝʟʧʝʯʫʻ ʭʦʨʦʰʠʡ ʦʛʣʷʜ ʤʘʡʜʘʥʯʠʢʘ ʢʨʘʥʽʚʥʠ-
ʢʦʤ ʽ ʪ. ʽʥ. 

ʅʝʜʦʣʽʢʘʤʠ ʩʣʽʜ ʚʚʘʞʘʪʠ ʟʥʘʯʥʫ ʪʨʠʚʘʣʽʩʪʴ ʽ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʤʦʥ-
ʪʘʞʫ, ʜʝʤʦʥʪʘʞʫ, ʧʝʨʝʙʘʟʫʚʘʥʥʷ ʪʘ ʫʢʣʘʜʘʥʥʷ ʢʨʘʥʦʚʦʾ ʢʦʣʽʾ. 

ɿʘ ʢʦʥʩʪʨʫʢʮʽʻʶ ʙʘʰʪ ʨʦʟʨʽʟʥʷʶʪʴ ʢʨʘʥʠ ʟ ʧʦʚʦʨʦʪʥʦʶ (ʂɹ-160.2, ʂɹ-
503, ʂɹ-308ɸ) ʽ ʥʝʧʦʚʦʨʦʪʥʦʶ (ʂɹ-674ɸ, ʂɹ-573) ʙʘʰʪʘʤʠ, ʟʘ ʪʠʧʦʤ ʩʪʨʽʣ 
- ʟ ʧʽʜʽʡʤʘʣʴʥʦʶ (ʂɹ-160.2, ʂɹ-405...), ʙʘʣʢʦʚʦʶ (ʂɹ-674ɸ, ʂɹ-573, ɹʂ-
180...) ʪʘ ʰʘʨʥʽʨʥʦ ʟ'ʻʜʥʘʥʦʶ (ʂɹ-160.4) ʩʪʨʽʣʘʤʠ. ʂʨʘʥʠ ʟ ʧʦʚʦʨʦʪʥʦʶ ʙʘ-
ʰʪʦʶ ʤʦʞʫʪʴ ʙʫʪʠ ʟ ʥʠʞʥʽʤ ʘʙʦ ʚʝʨʭʥʽʤ ʨʦʟʤʽʱʝʥʥʷʤ ʧʨʦʪʠʚʘʛʠ. 

ɿʘ ʩʧʦʩʦʙʦʤ ʫʩʪʘʥʦʚʣʝʥʥʷ ʙʘʰʪʦʚʽ ʢʨʘʥʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʩʪʘʮʽʦʥʘʨʥʽ, 
ʩʘʤʦʧʽʜʽʡʤʘʣʴʥʽ ʪʘ ʧʝʨʝʩʫʚʥʽ. ɿʘ ʪʠʧʦʤ ʭʦʜʦʚʦʛʦ ʧʨʠʩʪʨʦʶ ʧʝʨʝʩʫʚʥʽ 



 

ʙʘʰʪʦʚʽ ʢʨʘʥʠ ʙʫʚʘʶʪʴ ʨʝʡʢʦʚʽ, ʘʚʪʦʤʦʙʽʣʴʥʽ, ʧʥʝʚʤʦʢʦʣʽʩʥʽ, ʛʫʩʝʥʠʯʥʽ ʪʘ 
ʢʨʦʢʫʶʯʽ. 

ɹʘʰʪʦʚʽ ʢʨʘʥʠ ʟ ʧʦʚʦʨʦʪʥʦʶ ʙʘʰʪʦʶ ʽ ʥʠʞʥʽʤ ʨʦʟʤʽʱʝʥʥʷʤ ʧʨʦʪʠ-
ʚʘʛʠ ʩʪʽʡʢʽʰʽ, ʦʩʢʽʣʴʢʠ ʮʝʥʪʨ ʚʘʛʠ ʫ ʥʠʭ ʨʦʟʤʽʱʝʥʠʡ ʥʠʞʯʝ, ʘ ʟʛʠʥʘʣʴʥʠʡ 
ʤʦʤʝʥʪ, ʷʢʠʡ ʜʽʻ ʥʘ ʙʘʰʪʫ ʚʽʜ ʚʘʛʠ ʚʘʥʪʘʞʫ, ʢʦʤʧʝʥʩʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʠʤ 
ʟʘʧʘʩʫʚʘʥʥʷʤ ʢʘʥʘʪʽʚ. 

ʂʦʞʥʘ ʤʦʜʝʣʴ ʢʨʘʥʘ ʤʘʻ ʚʣʘʩʥʫ ʤʘʨʢʫ. ɺ ʤʘʨʢʫ ʢʨʘʥʘ ʢʨʽʤ ʣʽʪʝʨ ʂɹ 
(ʢʨʘʥ ʙʘʰʪʦʚʠʡ) ʚʭʦʜʷʪʴ ʮʠʬʨʠ (ʚʩʴʦʛʦ ʯʦʪʠʨʠ) ʽ ʣʽʪʝʨʠ (ʚʩʴʦʛʦ ʪʨʠ). ʇʝ-
ʨʰʘ ʮʠʬʨʘ ʦʟʥʘʯʘʻ ʧʦʨʷʜʢʦʚʠʡ ʥʦʤʝʨ ʛʨʫʧʠ ʟʘ ʚʘʥʪʘʞʥʠʤ ʤʦʤʝʥʪʦʤ, 
ʜʨʫʛʽ ʜʚʽ ʻ ʧʦʨʷʜʢʦʚʠʤʠ ʥʦʤʝʨʘʤʠ ʨʝʻʩʪʨʘʮʽʾ ʢʨʘʥʽʚ ʟʘ ʨʝʻʩʪʨʦʤ. ʇʨʠ 
ʮʴʦʤʫ ʮʠʬʨʠ ʚʽʜ 01 ʜʦ 69 ʧʨʠʩʚʦʶʶʪʴ ʢʨʘʥʘʤ ʟ ʧʦʚʦʨʦʪʥʦʶ ʙʘʰʪʦʶ, ʘ ʟ 
71 ʧʦ 99 ð ʟ ʥʝʧʦʚʦʨʦʪʥʦʶ. ʇʽʩʣʷ ʢʨʘʧʢʠ ʟʘʟʥʘʯʘʶʪʴ ʥʦʤʝʨ ʚʠʢʦʥʘʥʥʷ, 
ʱʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʙʘʟʦʚʦʾ ʤʦʜʝʣʽ, ʥʘʧʨʠʢʣʘʜ, ʜʦʚʞʠʥʦʶ ʩʪʨʽʣʠ, ʚʠʩʦ-
ʪʦʶ ʧʽʜʥʷʪʪʷ, ʤʘʢʩʠʤʘʣʴʥʦʶ ʚʘʥʪʘʞʥʽʩʪʶ. ɼʣʷ ʙʘʟʦʚʠʭ ʤʦʜʝʣʝʡ ʧʨʠʟʥʘ-
ʯʝʥʘ ʮʠʬʨʘ ç0è, ʷʢʫ ʥʝ ʧʠʰʫʪʴ. ɼʘʣʽ ʧʠʰʫʪʴ ʣʽʪʝʨʫ ʯʝʨʛʦʚʦʾ ʤʦʜʝʨʥʽʟʘʮʽʾ 
(ɸ, ɹ, ɺ), ʘ ʧʦʪʽʤ - ʢʣʽʤʘʪʠʯʥʝ ʚʠʢʦʥʘʥʥʷ (ʍʃð ʜʣʷ ʭʦʣʦʜʥʦʛʦ, ʊ-ʪʨʦʧʽʯʥʦʛʦ 
ʽ ʊɺ ð ʪʨʦʧʽʯʥʦʛʦ ʚʦʣʦʛʦʛʦ ʢʣʽʤʘʪʫ); ʜʣʷ ʧʦʤʽʨʥʦʛʦ ʢʣʽʤʘʪʫ ʣʽʪʝʨʫ ʥʝ ʧʠ-
ʰʫʪʴ. 

ʂʨʘʥ ʟ ʧʦʚʦʨʦʪʥʦʶ ʙʘʰʪʦʶ ʽ ʥʠʞʥʽʤ ʨʦʟʤʽʱʝʥʥʷʤ ʧʨʦʪʠʚʘʛʠ ʩʢʣʘʜʘ-
ʻʪʴʩʷ (ʨʠʩ. 10.4) ʟ ʥʝʧʦʚʦʨʦʪʥʦʾ ʨʘʤʠ 13, ʧʦʚʦʨʦʪʥʦʾ ʧʣʘʪʬʦʨʤʠ 12, ʙʘʰʪʠ 
10, ʩʪʨʽʣʠ 8, ʧʽʜʩʪʨʽʣʢʘ 6, ʤʝʭʘʥʽʟʤʽʚ: 1 -ʧʝʨʝʩʫʚʘʥʥʷ ʢʨʘʥʘ, 5 - ʧʽʜʽʡʤʘʥʥʷ 
ʚʘʥʪʘʞʫ, 3- ʟʤʽʥʝʥʥʷ ʢʫʪʘ ʥʘʭʠʣʫ ʩʪʨʽʣʠ, 11 ð ʤʝʭʘʥʽʟʤʫ ʧʦʚʝʨʪʘʥʥʷ, ʩʪʨʽ-
ʣʦʚʦʛʦ ʧʦʣʽʩʧʘʩʪʘ 4, ʛʘʢʦʚʦʾ ʧʽʜʚʽʩʢʠ 7, ʥʝʧʨʠʚʽʜʥʦʛʦ ʭʦʜʦʚʦʛʦ ʚʽʟʢʘ 14, ʢʘ-
ʙʽʥʠ ʢʨʘʥʽʚʥʠʢʘ 9, ʙʘʣʘʩʪʫ 2. 

 

 
ʈʠʩʫʥʦʢ 10.4 - ʉʭʝʤʘ ʙʘʰʪʦʚʦʛʦ ʢʨʘʥʘ ʟ ʧʦʚʦʨʦʪʥʦʶ ʙʘʰʪʦʶ 

 



 

ʈʦʟʨʘʭʫʥʢʠ ʙʫʜʽʚʝʣʴʥʠʭ ʧʝʨʝʩʫʚʥʠʭ ʙʘʰʪʦʚʠʭ ʢʨʘʥʽʚ ʪʨʝʙʘ ʚʠʢʦʥʫ-
ʚʘʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʫ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʫʤʦʚ ʤʽʮʥʦʩʪʽ ʡ ʩʪʽʡʢʦʩʪʽ ʚ 
ʨʘʟʽ ʦʜʥʦʯʘʩʥʦʾ ʜʽʾ ʥʘʡʙʽʣʴʰʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʷʢʽ ʦʯʽ-ʢʫʶʪʴʩʷ ʟʘ ʚʝʩʴ ʩʪʨʦʢ 
ʩʣʫʞʙʠ ʢʨʘʥʘ. 

 
ʈʝʞʠʤʠ ʨʦʙʦʪʠ.  
ʈʝʞʠʤ ʨʦʙʦʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ: 

¶ ʪʠʧ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ (ʟʘʛʘʣʴʥʦʧʨʦʤʠʩʣʦʚʠʡ / ʢʨʘʥʦʚʠʡ); 

¶ ʧʝʨʝʚʘʥʪʘʞʫʚʘʣʴʥʫ ʟʜʘʪʥʽʩʪʴ; 

¶ ʪʝʧʣʦʚʠʡ ʨʝʞʠʤ; 

¶ ʚʠʙʽʨ ʛʘʣʴʤ; 

¶ ʜʦʧʫʩʪʠʤʫ ʢʽʣʴʢʽʩʪʴ ʧʫʩʢʽʚ ʟʘ ʛʦʜʠʥʫ. 
 
ʈʦʙʦʪʘ ʚʘʥʪʘʞʦʧʽʜʽʡʤʘʣʴʥʠʭ ʤʘʰʠʥ ʽ ʦʢʨʝʤʠʭ ʤʝʭʘʥʽʟʤʽʚ ʾʭ ʤʘʻ ʮʠ-

ʢʣʽʯʥʠʡ ʭʘʨʘʢʪʝʨ ʟ ʯʘʩʪʠʤʠ ʧʫʩʢʘʤʠ, ʟʫʧʠʥʢʘʤʠ ʽ ʨʝʚʝʨʩʘʤʠ. 
ɿʘʛʘʣʦʤ ʨʦʙʦʯʠʡ ʮʠʢʣ ʢʨʘʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʢʨʝʤʠʭ ʦʧʝʨʘʮʽʡ: 

¶ ʟʘʭʦʧʣʝʥʥʷ ʚʘʥʪʘʞʫ ʪʘ ʡʦʛʦ ʧʽʜʽʡʤʘʥʥʷ; 

¶ ʧʝʨʝʤʽʱʝʥʥʷ ʚʘʥʪʘʞʫ ʚ ʧʨʦʩʪʦʨʽ, ʷʢʝ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ, ʟʘʣʝ-
ʞʥʦ ʚʽʜ ʪʠʧʫ ʢʨʘʥʘ, ʧʝʨʝʤʽʱʝʥʥʷʤʠ ʚʘʥʪʘʞʥʦʛʦ ʚʽʟʢʘ ʽ ʩʘʤʦʛʦ ʢʨʘʥʘ ʘʙʦ 
ʧʦ-ʚʝʨʪʘʥʥʷʤ ʩʪʨʽʣʠ ʪʘ ʟʤʽʥʝʥʥʷʤ ʾʾ ʚʠʣʴʦʪʫ; 

¶ ʦʧʫʩʢʘʥʥʷ ʚʘʥʪʘʞʫ ʽ ʟʚʽʣʴʥʝʥʥʷ ʚʘʥʪʘʞʦʟʘʭʦʧʣʶʚʘʣʴʥʦʛʦ ʧʨʠ-
ʩʪʨʦʶ; 

¶ ʧʦʚʝʨʥʝʥʥʷ ʥʘ ʚʠʭʽʜʥʫ ʧʦʟʠʮʽʶ. 
ʊʨʠʚʘʣʽʩʪʴ ʨʦʙʦʯʦʛʦ ʮʠʢʣʫ ʊʮ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʦʞʣʠ-

ʚʦʛʦ ʩʫʤʽʱʝʥʥʷ ʦʢʨʝʤʠʭ ʦʧʝʨʘʮʽʡ ʷʢ ʤʽʞ ʩʦʙʦʶ, ʪʘʢ ʽ ʟ ʦʧʝʨʘʮʽʻʶ ʧʽʜʽʡ-
ʤʘʥʥʷ ʘʙʦ ʦʧʫʩʢʘʥʥʷ ʚʘʥʪʘʞʫ. 

ʈʝʞʠʤ ʨʦʙʦʪʠ ʮʝ ʢʦʤʧʣʝʢʩʥʘ ʦʮʽʥʢʘ ʨʦʙʦʯʦʛʦ ʩʪʘʥʫ ʤʝʭʘʥʽʟʤʫ ʘʙʦ 
ʤʘʰʠʥʠ ʚ ʮʽʣʦʤʫ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ ʭʘʨʘʢʪʝʨ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʥʘʚʘʥʪʘʞʝʥʴ, 
ʱʦ ʜʽʶʪʴ ʥʘ ʥʴʦʛʦ, ʟʘ ʟʥʘʯʝʥʥʷʤ ʽ ʚ ʯʘʩʽ. 

ɼʦ ʦʩʪʘʥʥʴʦʛʦ ʯʘʩʫ ʜʣʷ ʢʨʘʥʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ ʽ ʢʨʘʥʽʚ ʫ ʮʽʣʦʤʫ ʚʩʪʘ-
ʥʦʚʣʝʥʦ ʪʘʢʽ ʨʝʞʠʤʠ ʨʦʙʦʪʠ: ʈ ð ʨʫʯʥʠʡ, ʃ ð ʣʝʛʢʠʡ, ʉ ð ʩʝʨʝʜʥʽʡ, ɺ ð 
ʚʘʞʢʠʡ, ɼɺ ð ʜʫʞʝ ʚʘʞʢʠʡ.  

 
ʊʘʙʣʠʮʽ 10.1 ɻʨʫʧʘ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʢʨʽʥʽʚ. 

ɻʨʫʧʘ 
ʨʝʞʠʤʫ 
ʟʘ ISO 

ʂʣʘʩ ʚʠʢʦʨʠʩ-
ʪʘʥʥʷ(ʢʽʣʴʢʽʩʪʴ ʨʦ-
ʙʦʯʠʭ ʮʠʢʣʽʚ ʟʘ 
ʩʪʨʦʢ ʩʣʫʞʙʠ) 

ʍʘʨʘʢʪʝʨ ʥʘʚʘʥ-
ʪʘʞʝʥʥʷ(ʩʧʝʢʪʨ 
ʥʘʚʘʥʪʘʞʝʥʥʷ) 

ʊʠʧʦʚʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʝʢʩ-
ʧʣʫʘʪʘʮʽʾ 

A1 ɼʫʞʝ ʤʘʣʠʡ ɼʫʞʝ ʣʝʛʢʠʡ ɼʫʞʝ ʨʽʜʢʽʩʥʽ ʧʽʜʡʦʤʠ, ʤʘʣʽ ʚʘ-
ʥʪʘʞʽ, ʝʧʽʟʦʜʠʯʥʘ ʝʢʩʧʣʫʘʪʘʮʽʷ 

A2 ʄʘʣʠʡ ʃʝʛʢʠʡ ʅʝʨʝʛʫʣʷʨʥʘ ʨʦʙʦʪʘ, ʚʘʥʪʘʞʽ 
ʟʥʘʯʥʦ ʤʝʥʰʽ ʟʘ ʥʦʤʽʥʘʣʴʥʽ 

A3 ʉʝʨʝʜʥʽʡ ʇʦʤʽʨʥʠʡ ʈʝʛʫʣʷʨʥʘ ʨʦʙʦʪʘ ʟ ʯʘʩʪʢʦʚʠʤ 
ʥʘʚʘʥʪʘʞʝʥʥʷʤ 

A4 ʉʝʨʝʜʥʴʦ-ʚʠʩʦʢʠʡ ʉʝʨʝʜʥʽʡ ʏʘʩʪʽ ʮʠʢʣʠ, ʟʤʽʥʥʝ ʥʘʚʘʥʪʘ-
ʞʝʥʥʷ 



 

A5 ɺʠʩʦʢʠʡ ɺʘʞʢʠʡ ɯʥʪʝʥʩʠʚʥʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʟ ʚʝ-
ʣʠʢʠʤʠ ʚʘʥʪʘʞʘʤʠ 

A6 ɼʫʞʝ ʚʠʩʦʢʠʡ ɼʫʞʝ ʚʘʞʢʠʡ ɼʫʞʝ ʽʥʪʝʥʩʠʚʥʘ ʨʦʙʦʪʘ, ʯʘʩʪʽ 
ʧʫʩʢʠ ʪʘ ʛʘʣʴʤʫʚʘʥʥʷ 

A7 ʅʘʜʚʠʩʦʢʠʡ ʅʘʜʚʘʞʢʠʡ ʄʘʡʞʝ ʙʝʟʧʝʨʝʨʚʥʘ ʝʢʩʧʣʫʘ-
ʪʘʮʽʷ ʟ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ, ʙʣʠ-
ʟʴʢʠʤʠ ʜʦ ʥʦʤʽʥʘʣʴʥʠʭ 

A8 ɽʢʩʪʨʝʤʘʣʴʥʠʡ ɽʢʩʪʨʝʤʘʣʴʥʠʡ ɹʝʟʧʝʨʝʨʚʥʘ ʪʝʭʥʦʣʦʛʽʯʥʘ ʨʦ-
ʙʦʪʘ ʚ ʥʘʜʚʘʞʢʠʭ ʫʤʦʚʘʭ 

ʊʠʧʦʚʽ ʧʨʠʢʣʘʜʠ ʟʘʩʪʦʩʫʚʘʥʥʷ 
¶ A1ïA2 ð ʨʝʤʦʥʪʥʽ ʪʘ ʜʦʧʦʤʽʞʥʽ ʪʘʣʽ; 
¶ A3ïA4 ð ʤʦʩʪʦʚʽ ʢʨʘʥʠ ʟʘʛʘʣʴʥʦʮʝʭʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ; 
¶ A5ïA6 ð ʢʦʚʰʦʚʽ, ʟʘʚʘʣʦʯʥʽ, ʨʦʟʣʠʚʥʽ ʢʨʘʥʠ ɻʄʂ; 
¶ A7ïA8 ð ʩʧʝʮʽʘʣʴʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʢʨʘʥʠ ʙʝʟʧʝʨʝʨʚʥʦʾ ʜʽʾ. 
 
ʊʘʙʣʠʮʷ 10.2 ɺʧʣʠʚ ʛʨʫʧʠ ʨʝʞʠʤʫ ISO ʥʘ ʚʠʙʽʨ ʝʣʝʢʪʨʦʧʨʠʚʦʜʘ 
ʇʘʨʘʤʝʪʨ ɺʧʣʠʚ ʨʝʞʠʤʫ ISO 

ʊʠʧ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ɿʘʛʘʣʴʥʦʧʨʦʤʠʩʣʦʚʠʡ Ÿ ʢʨʘʥʦʚʠʡ 

ʇʝʨʝʚʘʥʪʘʞʫʚʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ɿʨʦʩʪʘʻ ʚʽʜ A1 ʜʦ A8 

ʊʝʧʣʦʚʠʡ ʨʝʞʠʤ ʇʦʩʠʣʶʻʪʴʩʷ ʟ ʨʦʩʪʦʤ ʛʨʫʧʠ 

ʂʽʣʴʢʽʩʪʴ ʧʫʩʢʽʚ ɿʥʘʯʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ 

ʊʠʧ ʛʘʣʴʤ ʈʦʙʦʯʝ Ÿ ʘʚʘʨʽʡʥʝ + ʨʝʟʝʨʚʥʝ 

ʉʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʂʦʥʪʘʢʪʦʨʥʘ Ÿ ʯʘʩʪʦʪʥʘ 

 
ɼʣʷ ʨʝʞʠʤʽʚ A5ïA8 ʩʪʘʥʜʘʨʪ ISO ʚʠʤʘʛʘʻ: 

¶ ʧʽʜʚʠʱʝʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʟʘʧʘʩʫ; 

¶ ʧʨʠʤʫʩʦʚʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʜʚʠʛʫʥʽʚ; 

¶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʯʘʩʪʦʪʥʦʛʦ ʢʝʨʫʚʘʥʥʷ; 

¶ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʶ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʪʘ ʜʽʘʛʥʦʩʪʠʢʠ. 
 
ɯʥʪʝʛʨʘʣʴʥʠʡ ʢʣʘʩ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʢʨʘʥʘ ʻ ʢʣʶʯʦʚʠʤ ʧʦʢʘʟʥʠʢʦʤ, 

ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʨʝʘʣʴʥʽ ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʚʠʟʥʘʯʘʻ ʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ 
ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʚʘʥʪʘʞʦʧʽʜʽʡʤʘʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ. ʁʦʛʦ ʢʦʨʝʢʪʥʝ ʚʠʟʥʘ-
ʯʝʥʥʷ ʻ ʦʙʦʚôʷʟʢʦʚʦʶ ʫʤʦʚʦʶ ʙʝʟʧʝʯʥʦʾ, ʥʘʜʽʡʥʦʾ ʪʘ ʜʦʚʛʦʚʽʯʥʦʾ ʨʦʙʦʪʠ 
ʢʨʘʥʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

ɯʥʪʝʛʨʘʣʴʥʠʡ ʢʣʘʩ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʚʠʟʥʘʯʘʻ: 
¶ ʪʠʧ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʝ ʚʠʢʦʥʘʥʥʷ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ; 
¶ ʜʦʧʫʩʪʠʤʫ ʧʝʨʝʚʘʥʪʘʞʫʚʘʣʴʥʫ ʟʜʘʪʥʽʩʪʴ; 
¶ ʪʝʧʣʦʚʠʡ ʨʝʞʠʤ ʝʣʝʢʪʨʦʧʨʠʚʦʜʘ; 
¶ ʜʦʧʫʩʪʠʤʫ ʢʽʣʴʢʽʩʪʴ ʧʫʩʢʽʚ ʽ ʨʝʚʝʨʩʽʚ; 
¶ ʚʠʤʦʛʠ ʜʦ ʛʘʣʴʤʽʚʥʠʭ ʩʠʩʪʝʤ; 
¶ ʢʣʘʩ ʤʽʮʥʦʩʪʽ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʡ; 
¶ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʝʟʝʨʚʫʚʘʥʥʷ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. 
ʏʠʤ ʚʠʱʠʡ ʽʥʪʝʛʨʘʣʴʥʠʡ ʢʣʘʩ, ʪʠʤ ʞʦʨʩʪʢʽʰʽ ʚʠʤʦʛʠ ʜʦ ʝʣʝʤʝʥ-

ʪʽʚ ʢʨʘʥʘ. 
  



 

ʊʘʙʣʠʮʷ 10.3 - ɺʠʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʢʣʘʩʫ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʢʨʘʥʘ 
ʂʣʘʩ ʥʘ-
ʚʘʥʪʘ-
ʞʝʥʥʷ 

Nϛ20 000ï
100 000 
ʮʠʢʣʽʚ 

NϜ100 000ï
500 000 ʮʠ-
ʢʣʽʚ 

Nϝ500 000ï
2 000 000 
ʮʠʢʣʽʚ 

NϞʇʦʥʘʜ 2 
000 000 ʮʠ-
ʢʣʽʚ 

ʉʝʨʝʜʥʽʡ ʢʦʝʬʽʮʽ-
ʻʥʪ ʝʬʝʢʪʠʚʥʦʛʦ 
ʥʘʚʘʥʪʘʞʝʥʥʷ k 

Lϛ A B C D 0,35 ï 0,53 

LϜ B C D E 0,53 ï 0,67 

Lϝ C D E F 0,67 ï 0,85 

LϞ D E F F 0,85 ï 1,00 
 

ʂʣʘʩʠ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

¶ Lϛ ð ʨʦʙʦʪʘ ʧʝʨʝʚʘʞʥʦ ʟ ʜʫʞʝ ʤʘʣʠʤʠ ʚʘʥʪʘʞʘʤʠ; ʥʦʤʽʥʘʣʴʥʝ 
ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʽʜʥʽʤʘʻʪʴʩʷ ʚʠʥʷʪʢʦʚʦ. 

¶ LϜ ð ʨʽʜʢʽʩʥʝ ʧʽʜʥʽʤʘʥʥʷ ʥʦʤʽʥʘʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ; ʪʠʧʦʚʽ 
ʥʘʚʘʥʪʘʞʝʥʥʷ ð ʜʦ å 1/3 ʥʦʤʽʥʘʣʴʥʦʛʦ. 

¶ Lϝ ð ʯʘʩʪʘ ʨʦʙʦʪʘ ʟ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʚ ʤʝʞʘʭ å 1/3ï2/3 ʥʦʤʽ-
ʥʘʣʴʥʦʛʦ. 

¶ LϞ ð ʨʝʛʫʣʷʨʥʘ ʨʦʙʦʪʘ ʟ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ, ʙʣʠʟʴʢʠʤʠ ʜʦ ʥʦʤʽ-
ʥʘʣʴʥʠʭ. 

 
ʂʣʘʩʠ ʢʽʣʴʢʦʩʪʽ ʨʦʙʦʯʠʭ ʮʠʢʣʽʚ  

¶ Nϛ ð ʚʽʜ 20 000 ʜʦ 100 000 ʮʠʢʣʽʚ (ʥʝʨʝʛʫʣʷʨʥʘ, ʝʧʽʟʦʜʠʯʥʘ 
ʝʢʩʧʣʫʘʪʘʮʽʷ ʟ ʪʨʠʚʘʣʠʤʠ ʧʨʦʩʪʦʷʤʠ) 

¶ NϜ ð ʚʽʜ 100 000 ʜʦ 500 000 ʮʠʢʣʽʚ (ʨʝʛʫʣʷʨʥʘ ʨʦʙʦʪʘ ʚ ʧʝʨʝ-
ʨʠʚʯʘʩʪʦʤʫ ʨʝʞʠʤʽ) 

¶ Nϝ ð ʚʽʜ 500 000 ʜʦ 2 000 000 ʮʠʢʣʽʚ (ʨʝʛʫʣʷʨʥʘ ʨʦʙʦʪʘ ʚ ʙʝʟ-
ʧʝʨʝʨʚʥʦʤʫ ʨʝʞʠʤʽ) 

¶ NϞ ð ʧʦʥʘʜ 2 000 000 ʮʠʢʣʽʚ (ʽʥʪʝʥʩʠʚʥʘ, ʚʘʞʢʘ ʙʝʟʧʝʨʝʨʚʥʘ 
ʝʢʩʧʣʫʘʪʘʮʽʷ) 

 

ɿʛʽʜʥʦ ʟ ʧʽʜʭʦʜʦʤ ISO 4301-1 / ISO 4301-5, ʢʣʘʩʠ ʢʽʣʴʢʦʩʪʽ ʨʦʙʦʯʠʭ 
ʮʠʢʣʽʚ (NϛïNϞ) ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʝ ʟʘ ʢʘʣʝʥʜʘʨʥʠʡ ʨʽʢ ʽ ʥʝ ʟʘ ʟʤʽʥʫ, ʘ ʟʘ ʚʝʩʴ 
ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʩʪʨʦʢ ʩʣʫʞʙʠ ʚʘʥʪʘʞʦʧʽʜʽʡʤʘʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ. 

ʆʜʠʥ ʨʦʙʦʯʠʡ ʮʠʢʣ ʚʢʣʶʯʘʻ: 
¶ ʟʘʭʦʧʣʝʥʥʷ ʚʘʥʪʘʞʫ; 
¶ ʧʽʜʡʦʤ; 
¶ ʧʝʨʝʤʽʱʝʥʥʷ; 
¶ ʦʧʫʩʢʘʥʥʷ; 
¶ ʟʥʷʪʪʷ ʥʘʚʘʥʪʘʞʝʥʥʷ. 
ʂʦʞʝʥ ʟʘʚʝʨʰʝʥʠʡ ʧʽʜʡʦʤ ʚʘʥʪʘʞʫ = 1 ʮʠʢʣ. 
 

ʊʘʙʣʠʮʷ 10.4 ʊʠʧʦʚʽ ʦʨʽʻʥʪʠʨʠ ʩʪʨʦʢʫ ʩʣʫʞʙʠ (ʽʥʞʝʥʝʨʥʘ ʧʨʘʢʪʠʢʘ) 

ʊʠʧ ʝʢʩʧʣʫʘʪʘʮʽʾ ʆʨʽʻʥʪʦʚʥʠʡ ʩʪʨʦʢ ʩʣʫʞʙʠ 

ʃʝʛʢʠʡ ʨʝʞʠʤ (A1ïA2) 20ï30 ʨʦʢʽʚ 

ʉʝʨʝʜʥʽʡ ʨʝʞʠʤ (A3ïA4) 15ï25 ʨʦʢʽʚ 

ɺʘʞʢʠʡ ʨʝʞʠʤ (A5ïA6) 10ï20 ʨʦʢʽʚ 

ɼʫʞʝ ʚʘʞʢʠʡ (A7ïA8) 8ï15 ʨʦʢʽʚ 



 

ʈʝʞʠʤ ʨʦʙʦʪʠ (ʢʨʽʤ ʨʫʯʥʦʛʦ) ʢʦʥʢʨʝʪʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 
ʩʫʢʫʧʥʽʩʪʶ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʽʚ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʘʥʪʘʞʥʦʩʪʽ ʤʝʭʘʥʽʟʤʫ, ʜʦ-
ʙʦʚʦʛʦ ʪʘ ʨʽʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʚʽʜʥʦʩʥʦʾ ʪʨʠʚʘʣʦʩʪʽ ʚʤʠʢʘʥʥʷ. 

ʂʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʘʥʪʘʞʥʦʩʪʽ ʤʝʭʘʥʽʟʤʫ 
 

ὑ
ὗ

ς
ȟ 

 
ʜʝ ὗ  - ʩʝʨʝʜʥʷ ʚʘʥʪʘʞʥʽʩʪʴ ʤʝʭʘʥʽʟʤʫ ʟʘ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʝʨʽʦʜ 

ʯʘʩʫ (ʟʤʽʥʫ, ʜʦʙʫ, ʨʽʢ), ʪ; ὗ - ʥʦʤʽʥʘʣʴʥʘ ʚʘʥʪʘʞʥʽʩʪʴ, ʪ. 
ʂʦʝʬʽʮʽʻʥʪ ʨʽʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 
 

ὑ ὈȾσφυ 

 
ʜʝ D - ʢʽʣʴʢʽʩʪʴ ʜʥʽʚ ʟʘ ʨʽʢ, ʬʘʢʪʠʯʥʦ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʤʝʭʘʥʽʟʤʦʤ.  
ʂʦʝʬʽʮʽʻʥʪ ʜʦʙʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 
 

ὑˑ ʐȾςτ 

 
ʜʝ † - ʢʽʣʴʢʽʩʪʴ ʛʦʜʠʥ ʟʘ ʜʦʙʫ, ʬʘʢʪʠʯʥʦ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʤʝʭʘʥʽʟʤʦʤ. 

ɺʽʜʥʦʩʥʘ ʪʨʠʚʘʣʽʩʪʴ ʚʤʠʢʘʥʥʷ, %, 
 

Ὕὄ ὸȾὝ ẗρππ 

 
ʜʝ ὸ ʪʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ ʤʝʭʘʥʽʟʤʫ, ʩ, ʟʘ ʟʘʜʘʥʠʡ ʧʝʨʽʦʜ ʯʘʩʫ ,˟ ʩ: 

ʜʣʷ ʤʝʭʘʥʽʟʤʽʚ Ὕ = 1 ʛʦʜ, ʜʣʷ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ Ὕ = 10 ʭʚ. 
ʅʘ ʧʽʜʩʪʘʚʽ ʯʠʩʣʦʚʠʭ ʟʥʘʯʝʥʴ ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ ʢʦʝʬʽʮʽʻʥʪʽʚ, ʟʘʣʝʞʥʦ 

ʚʽʜ ʩʪʫʧʝʥʷ ʥʘʚʘʥʪʘʞʝʥʦʩʪʽ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʽ ʢʨʘʥʽʚ ʫ ʮʽʣʦʤʫ 
ʚʠʟʥʘʯʘʶʪʴ ʾʭʥʽ ʨʝʞʠʤʠ ʨʦʙʦʪʠ, ʧʨʠʯʦʤʫ ʨʝʞʠʤ ʨʦʙʦʪʠ ʢʨʘʥʘ ʚ ʮʽʣʦʤʫ ʚʠ-
ʟʥʘʯʘʶʪʴ ʟʘ ʨʝʞʠʤʦʤ ʨʦʙʦʪʠ ʡʦʛʦ ʚʘʥʪʘʞʦʧʽʜʽʡʤʘʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ (ʪʘʙʣ. 
10.5). 

 
ʊʘʙʣʠʮʷ 10.5 ʆʨʽʻʥʪʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʤʝʭʘʥʽʟʤʽʚ ʢʨʘʥʽʚ 
ʈʝʞʠʤ ʨʦʙʦʪʠ ʊɺ, % Kʚ Kʜ K  

ʃʝʛʢʠʡ (ʃ) 15 0,25 é 0,50 ð ð 

ʉʝʨʝʜʥʽʡ (ʉ) 25 0,50 é 0,75 0,33 0,50 

ɺʘʞʢʠʡ (ɺ) 40 0,75 é 1,00 0,67 1,00 

ɼʫʞʝ ʚʘʞʢʠʡ (ɼɺ) 60 1,00 1,00 1,00 

 
ʂʨʘʥʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪʦʤ ʨʦʟʧʦʜʽʣʫ ʥʘʚʘʥʪʘʞʝʥʥʷ 
 

ὑ̋
ὗ

ὗ

ὅ

ὅ
 



 

ʜʝ ὗ - ʚʠʧʘʜʢʦʚʽ ʤʘʩʠ ʦʢʨʝʤʠʭ ʚʘʥʪʘʞʽʚ (ʨʽʚʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ) ʟʘ 
ʫʤʦʚʠ ʪʠʧʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʨʘʥʘ, ʪ; ὗ ʥʦʤʽʥʘʣʴʥʘ ʚʘʥʪʘʞʥʽʩʪʴ ʢʨʘʥʘ, ʪ; 

;˞ - ʢʽʣʴʢʽʩʪʴ ʨʦʙʦʯʠʭ ʮʠʢʣʽʚ ʟ ʦʢʨʝʤʠʤ ʨʽʚʥʝʤ ʤʘʩʠ ʚʘʥʪʘʞʫ ὗ; ὅ-ʩʫʤʘ-
ʨʥʘ ʢʽʣʴʢʽʩʪʴ ʨʦʙʦʯʠʭ ʮʠʢʣʽʚ ʟʘ ʩʪʨʦʢ ʩʣʫʞʙʠ ʢʨʘʥʘ: 

 

ὅ ὅȠ 

 
ὲ - ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʟʤʽʥ ʮʠʢʣʽʚ ʥʘʚʘʥʪʘʞʫʚʘʥʥʷ ʢʨʘʥʘ ʟʘ ʩʪʨʦʢ ʩʣʫ-

ʞʙʠ. 
ɻʨʫʧʫ ʢʣʘʩʠʬʽʢʘʮʽʾ (ʨʝʞʠʤʫ ʨʦʙʦʪʠ) ʤʝʭʘʥʽʟʤʽʚ ʚʠʟʥʘʯʘʶʪʴ ʟʘʣʝʞʥʦ 

ʚʽʜ ʢʣʘʩʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ɸ1-ɸ8, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʘʛʘʣʴʥʦʶ ʪʨʠʚʘʣʽ-
ʩʪʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʭʘʥʽʟʤʫ (ʚ ʛʦʜʠʥʘʭ) ʟʘ ʟʘʜʘʥʠʡ ʩʪʨʦʢ ʩʣʫʞʙʠ, ʪʘ ʨʝ-
ʞʠʤʦʤ ʥʘʚʘʥʪʘʞʫʚʘʥʥʷ ɺ1-ɺ4 (ʪʘʙʣ. 10.6). 

 
ʊʘʙʣʠʮʷ 10.6 ï ɻʨʫʧʠ ʨʦʟʧʦʜʽʣʫ ʢʨʘʥʽ ʚ ʮʽʣʦʤʫ 

 
 
ʈʝʞʠʤ ʥʘʚʘʥʪʘʞʫʚʘʥʥʷ ʤʝʭʘʥʽʟʤʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪʦʤ 

ʨʦʟʧʦʜʽʣʫ ʥʘʚʘʥʪʘʞʝʥʥʷ 
 

ὑ
ὖ

0

ὸ

ὸ
ȟ 

 
ʜʝ ὖ - ʦʢʨʝʤʽ ʚʠʧʘʜʢʦʚʽ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʨʽʚʥʽ ʥʘʚʘʥʪʘʞʝʥʴ), ʭʘʨʘʢʪʝ-

ʨʥʽ ʜʣʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʤʝʭʘʥʽʟʤʫ; 0  - ʥʘʡʙʽʣʴʰʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʝ 
ʧʨʠʢʣʘʜʘʻʪʴʩʷ ʜʦ ʤʝʭʘʥʽʟʤʫ; ὸ - ʩʝʨʝʜʥʷ ʪʨʠʚʘʣʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 



 

ʤʝʭʘʥʽʟʤʫ ʧʨʠ ʦʢʨʝʤʠʭ ʨʽʚʥʷʭ ʥʘʚʘʥʪʘʞʝʥʥʷ ὸ. ὸ - ʟʘʛʘʣʴʥʘ ʪʨʠʚʘʣʽʩʪʴ 
ʜʽʾ ʥʘʚʘʥʪʘʞʝʥʴ ʫʩʽʭ ʨʽʚʥʽʚ ʟʘ ʩʪʨʦʢ ʩʣʫʞʙʠ ʤʝʭʘʥʽʟʤʫ: 

 

ὸ  ὸȠ 

 
n -  ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʟʤʽʥ ʮʠʢʣʽʚ ʥʘʚʘʥʪʘʞʫʚʘʥʥʷ ʤʝʭʘʥʽʟʤʫ ʟʘ ʩʪʨʦʢ 

ʩʣʫʞʙʠ. 
 
ʊʘʙʣʠʮʷ 10.7 ï ɻʨʫʧʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʤʝʭʘʥʽʟʤʽʚ 

 
 
ɿʘʛʘʣʴʥʫ ʪʨʠʚʘʣʽʩʪʴ ʜʽʾ ʥʘʚʘʥʪʘʞʝʥʴ ʫʩʽʭ ʨʽʚʥʽʚ (ʪʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ) 

ʤʝʭʘʥʽʟʤʫ ʚ ʛʦʜʠʥʘʭ ʟʘ ʩʪʨʦʢ ʩʣʫʞʙʠ  ʨʦʢʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʽʚ 
˗̑ , ˗̅  ʽ ʪʨʠʚʘʣʦʩʪʽ ʚʤʠʢʘʥʥʷ ˟ ,ˏ %, ʚʠʟʥʘʯʝʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʟʘ ʬʦʨʤʫʣʘʤʠ 

ʪʘ ʪʨʠʚʘʣʦʩʪʽ ʨʦʙʦʪʠ ʤʝʭʘʥʽʟʤʫ ὸ̑, ʭʚ, ʤʦʞʥʘ ʧʽʜʨʘʭʫʚʘ-ʪʠ ʟʘ ʬʦʨʤʫʣʦʶ 

 

ὸ σφυẗὑ ẗςτẗ̠̅ẗ
ὸ̑

φπ
ẗ
˟ˏ

ρππ
ὬȢ 

 
ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʢʦʝʬʽʮʽʻʥʪʘ ʨʦʟʧʦʜʽʣʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ ʢʦʥʢʨʝʪ-

ʥʦʛʦ ʢʨʘʥʦʚʦʛʦ ʤʝʭʘʥʽʟʤʫ (ʧʽʜʽʡʤʘʥʥʷ, ʧʝʨʝʩʫʚʘʥʥʷ, ʧʦʚʝʨʪʘʥʥʷ, ʟʤʽʥʝʥʥʷ 
ʚʠʣʴʦʪʫ) ʧʘʨʘʤʝʪʨʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ˝. ʪʘ 0  ʪʨʝʙʘ ʟʘʤʽ ʥʠʪʠ ʥʘ ʚʽʜʧʦʚʽʜʥʽ 
ʟʤʽʥʥʽ ʩʠʣʠ ʘʙʦ ʤʦʤʝʥʪʠ, ʱʦ ʜʽʶʪʴ ʥʘ ʤʝʭʘʥʽʟʤ. ʊʦʜʽ ʜʣʷ ʧʽʜʽʡʤʘʣʴʥʦʛʦ 
ʤʝʭʘʥʽʟʤʫ ʬʦʨʤʫʣʘ  

ὑ
Ὃ Ὃ̈

' Ὃ̈

ὸ

ὸ
ȟ 

 



 

ʜʝ Ὃ, Ὃ ð ʚʘʛʠ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʦʚʠʭ ʚʘʥʪʘʞʽʚ ʽ ʥʦʤʽʥʘʣʴʥʦʛʦ ʚʘʥ-
ʪʘʞʫ, ʅ; Ὃ̈ ð ʚʘʛʘ ʚʘʥʪʘʞʦʟʘʭʦʧʣʶʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ, ʅ; ,ὸ, ὸ ð ʪʨʠʚʘ-
ʣʦʩʪʽ ʨʦʙʦʪʠ ʤʝʭʘʥʽʟʤʫ ʟ ʚʘʥʪʘʞʘʤʠ Ὃ ʽ ʟʘʛʘʣʴʥʘ ʪʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ ʤʝ-
ʭʘʥʽʟʤʫ ʟʘ ʩʪʨʦʢ ʩʣʫʞʙʠ, ʛʦʜ; ὲ ð ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʟʤʽʥ ʮʠʢʣʽʚ ʥʘʚʘʥʪʘ-
ʞʫʚʘʥʥʷ ʤʝʭʘʥʽʟʤʫ ʟʘ ʩʪʨʦʢ ʩʣʫʞʙʠ. 

ɼʣʷ ʤʝʭʘʥʽʟʤʽʚ ʧʝʨʝʩʫʚʘʥʥʷ ʽ ʧʦʚʝʨʪʘʥʥʷ 
 

ὑ
Ὂ ὡ

Ὂ ὡ

ὸ

ὸ
  

Ὂ̄ ὡ

Ὂ ὡ

ὸ̄

ὸ
 

ὡ

Ὂ ὡ

ὸ̒

ὸ
ȟ 

 
ʜʝ Ὂ , Ὂ̄  ʜʠʥʘʤʽʯʥʽ (ʽʥʝʨʮʽʡʥʽ) ʩʠʣʠ, ʅ, ʚ ʧʝʨʽʦʜʠ ʧʫʩʢʫ (ὸ) ʪʘ ʛʘʣʴ-

ʤʫʚʘʥʥʷ (ὸ̄) ʧʨʠ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʥʘʚʘʥʪʘʞʝʥʴ; Ὂ  ʤʘʢʩʠʤʘʣʴʥʘ ʜʠʥʘ-ʤʽʯʥʘ 

ʩʠʣʘ, ʅ, ʚ ʧʝʨʽʦʜʠ ʧʫʩʢʫ ʪʘ ʛʘʣʴʤʫʚʘʥʥʷ; ὡ , ὡ ʩʠʣʠ, ʅ, ʩʪʘʪʠʯ-ʥʦʛʦ ʦʧʦʨʫ 
ʧʽʜ ʯʘʩ ʧʝʨʝʤʽʱʝʥʥʷ (ʧʦʚʝʨʪʘʥʥʷ) ʟ ʚʠʧʘʜʢʦʚʠʤ ʽ-ʤ ʪʘ ʥʦʤʽʥʘʣʴʥʠʤ ʚʘʥ-
ʪʘʞʘʤʠ; ὸ ð ʪʨʠʚʘʣʽʩʪʴ ʫʩʪʘʣʝʥʦʛʦ ʨʫʭʫ ʧʽʜ ʯʘʩ ʧʝʨʝʤʽʱʝʥʥʷ (ʧʦʚʝʨ-
ʪʘʥʥʷ) ʟ ʽ-ʤ ʚʘʥʪʘʞʝʤ, ʛʦʜ; ὸ ʟʘʛʘʣʴʥʘ ʪʨʠʚʘʣʽʩʪʴ ʜʽʾ ʩʠʣ Ὂ , Ὂ̄ , ὡ , ὡ, 

ʛʦʜ. 
ʍʘʨʘʢʪʝʨʥʽ ʜʣʷ ʧʝʚʥʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʪʠʧʽʚ ʢʨʘʥʽʚ, ʨʝʞʠʤʠ ʨʦʙʦʪʠ 

ʾʭʥʽʭ ʤʝʭʘʥʽʟʤʽʚ ʜʠʚʠʩʴ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʘʭ ʪʘ ʜʦʚʽʜʥʠ-
ʢʘʭ 

 
ʅʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʤʝʭʘʥʽʟʤʠ ʪʘ ʝʣʝʤʝʥʪʠ ʢʦʥʩʪʨʫʢʮʽʡ ʢʨʘʥʽʚ 
ɺʘʥʪʘʞʦʧʽʜʽʡʤʘʣʴʥʽ ʤʘʰʠʥʠ, ʦʢʨʝʤʽ ʤʝʭʘʥʽʟʤʠ ʾʭ, ʚʫʟʣʠ ʪʘ ʝʣʝʤʝʥʪʠ 

ʢʦʥʩʪʨʫʢʮʽʡ (ʜʝʪʘʣʽ) ʨʦʟʨʘʭʦʚʫʶʪʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ çʇʨʘʚʠʣ ʙʫʜʦʚʠ ʽ 
ʙʝʟʧʝʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʘʥʪʘʞʦʧʽʜʽʡʤʘʣʴʥʠʭ ʢʨʘʥʽʚè. ʇʨʠ ʮʴʦʤʫ ʪʨʝʙʘ 
ʚʨʘʭʦʚʫʚʘʪʠ ʚʩʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʤʘʰʠʥʠ, ʤʦ-
ʞʣʠʚʽ ʚʠʧʘʜʢʠ ʩʧʽʣʴʥʦʾ ʜʽʾ ʮʠʭ ʥʘʚʘʥʪʘʞʝʥʴ (ʢʦʤʙʽʥʘʮʽʾ ʾʭ), ʚʠʟʥʘʯʠʪʠ ʥʘʡ-
ʥʝʙʝʟʧʝʯʥʽʰʽ ʜʣʷ ʤʽʮʥʦʩʪʽ ʡ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʤʘʰʠʥʠ ʢʦʤʙʽʥʘʮʽʾ ʾʭ ʽ ʚʞʝ ʟʘ 
ʥʠʤʠ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʝʣʝʤʝʥʪʠ ʢʦʥʩʪʨʫʢʮʽʾ ʥʘ ʤʽʮʥʽʩʪʴ ʽ ʚʠʪʨʠʚʘʣʽʩʪʴ. ʆʩ-
ʥʦʚʥʽ ʤʦʞʣʠʚʽ ʢʦʤʙʽʥʘʮʽʾ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʚʘʥʪʘʞʦʧʽʜʽʡʤʘ-
ʣʴʥʽ ʤʘʰʠʥʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 10.8. 

 
ʊʘʙʣʠʮʷ 10.8-  ʂʦʤʙʽʥʘʮʽʾ ʥʘʚʘʥʪʘʞʝʥʴ, ʱʦ ʚʨʘʭʦʚʫʶʪʴʩʷ ʧʨʠ ʨʦʟʨʘ-

ʭʫʥʢʫ ʢʨʘʥʘ 
ʇʘʨʘʤʝʪʨ  ʂʦʤʙʽʥʘʮʽʷ ʥʘ-

ʚʘʥʪʘʞʝʥʴ I 
ʂʦʤʙʽʥʘʮʽʷ ʥʘ-
ʚʘʥʪʘʞʝʥʴ II 

ʂʦʤʙʽʥʘʮʽʷ ʥʘ-
ʚʘʥʪʘʞʝʥʴ III 

ɺʘʛʘ ʢʨʘʥʘ + + + 

ɺʘʛʘ ʥʦʤʽʥʘʣʴʥʦʛʦ ʚʘʥʪʘʞʫ + + ï 

ɼʠʥʘʤʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ + + ï 

ɺʽʪʨʦʚʽ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʨʦʙʦ-
ʯʠʡ ʩʪʘʥ) 

+ + ï 

ɺʽʪʨʦʚʽ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʥʝʨʦ-
ʙʦʯʠʡ ʩʪʘʥ) 

ï ï + 

ʅʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʫʭʠʣʫ ʢʦ-
ʣʽʾ, ʥʘʭʠʣʫ ʢʦʣʦʥʠ ʢʨʘʥʘ 

+ + + 



 

¶ ɿʥʘʢ ç+è ʦʟʥʘʯʘʻ, ʱʦ ʚʽʜʧʦʚʽʜʥʠʡ ʚʠʜ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʨʘʭʦʚʫ-
ʻʪʴʩʷ ʚ ʜʘʥʽʡ ʢʦʤʙʽʥʘʮʽʾ. 

¶ ɿʥʘʢ çïè ʦʟʥʘʯʘʻ, ʱʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʝ ʚʨʘʭʦʚʫʻʪʴʩʷ. 
ʇʨʠʟʥʘʯʝʥʥʷ ʢʦʤʙʽʥʘʮʽʡ ʥʘʚʘʥʪʘʞʝʥʴ 
¶ ʂʦʤʙʽʥʘʮʽʷ I ð ʦʩʥʦʚʥʘ ʨʦʟʨʘʭʫʥʢʦʚʘ, ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʙʦʯʦʛʦ 

ʨʝʞʠʤʫ. 
¶ ʂʦʤʙʽʥʘʮʽʷ II ð ʫʪʦʯʥʝʥʘ ʨʦʙʦʯʘ ʢʦʤʙʽʥʘʮʽʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʝʢʩ-

ʧʣʫʘʪʘʮʽʡʥʠʭ ʬʘʢʪʦʨʽʚ. 
¶ ʂʦʤʙʽʥʘʮʽʷ III ð ʨʦʟʨʘʭʫʥʦʢ ʫ ʥʝʨʦʙʦʯʦʤʫ ʩʪʘʥʽ (ʩʪʦʷʥʢʘ ʢʨʘʥʘ, 

ʜʽʷʥʥʷ ʚʽʪʨʫ, ʛʝʦʤʝʪʨʠʯʥʽ ʚʽʜʭʠʣʝʥʥʷ). 
 
ʈʦʟʨʘʭʫʥʢʦʚʘ ʢʦʤʙʽʥʘʮʽʷ ɯ ʥʘ ʢʨʘʥ ʜʽʻ ʥʦʨʤʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʦ-

ʙʦʯʦʛʦ ʩʪʘʥʫ, ʷʢʝ ʚʢʣʶʯʘʻ ʥʦʤʽʥʘʣʴʥʫ ʚʘʛʫ ʚʘʥʪʘʞʫ ʽ ʚʘʥʪʘʞʦʟʘʭʦʧʣʶʚʘ-
ʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ, ʚʣʘʩʥʫ ʚʘʛʫ ʢʨʘʥʘ, ʚʽʪʨʦʚʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʦʙʦʯʦʛʦ ʩʪʘʥʫ 
ʥʘ ʢʦʥʩʪʨʫʢʮʽʶ ʽ ʚʘʥʪʘʞ, ʪʘ ʜʠʥʘʤʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ 
ʧʫʩʢʫ ʡ ʛʘʣʴʤʫʚʘʥʥʷ ʚ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʭʘʥʽʟʤʫ, ʟʘ ʥʦ-
ʨʤʘʣʴʥʦʛʦ ʩʪʘʥʫ ʧʽʜʢʨʘʥʦʚʦʛʦ ʰʣʷʭʫ. ɼʣʷ ʮʽʻʾ ʢʦʤʙʽʥʘʮʽʾ ʥʘʚʘʥʪʘʞʝʥʴ ʦʩ-
ʥʦʚʥʠʤ ʨʦʟʨʘʭʫʥʢʦʤ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʾ ʽ ʜʝʪʘʣʝʡ ʤʝʭʘʥʽʟʤʫ ʻ ʨʦʟʨʘʭʫʥʦʢ 
ʥʘ ʚʪʦʤʥʫ ʤʽʮʥʽʩʪʴ, ʩʧʨʘʮʴʦʚʘʥʽʩʪʴ, ʜʦʚʛʦʚʽʯʥʽʩʪʴ, ʥʘʛʨʽʚʘʥʥʷ. 

ʈʦʟʨʘʭʦʚʫʶʯʠ ʚʪʦʤʥʫ ʤʽʮʥʽʩʪʴ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʾ, ʚʽʪʨʦʚʝ ʥʘʚʘʥʪʘ-
ʞʝʥʥʷ ʤʦʞʥʘ ʥʝ ʚʨʘʭʦʚʫʚʘʪʠ, ʙʦ ʚʦʥʦ ʚʽʜʥʦʩʥʦ ʥʝʟʥʘʯʥʝ (50 ʇʘ). ʋ ʨʘʟʽ 
ʨʦʙʦʪʠ ʟ ʚʘʥʪʘʞʘʤʠ ʟʤʽʥʥʦʾ ʤʘʩʠ ʚʪʦʤʥʫ ʤʽʮʥʽʩʪʴ ʨʦʟʨʘʭʦʚʫʶʪʴ ʥʝ ʟʘ ʥʦ-
ʤʽʥʘʣʴʥʠʤ, ʘ ʟʘ ʩʝʨʝʜʥʽʤ (ʝʢʚʽʚʘʣʝʥʪʥʠʤ) ʥʘʚʘʥʪʘʞʝʥʥʷʤ. ʈʦʟʨʘʭʫʥʦʢ ʤʝ-
ʪʘʣʦʢʦʥʩʪʨʫʢʮʽʾ ʥʘ ʚʪʦʤʫ ʚʠʢʦʥʫʶʪʴ ʜʣʷ ʢʨʘʥʽʚ 5-ʛʦ, 6-ʛʦ ʽ ʚʠʱʠʭ ʢʣʘʩʽʚ 
ʚʠʢʦʨʠʩʪʘʥʥʷ. ɼʣʷ ʢʨʘʥʽʚ 4-ʛʦ ʢʣʘʩʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʨʝʙʫ ʚ ʨʦʟʨʘʭʫʥʢʫ 
ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʾ ʥʘ ʚʪʦʤʫ ʚʠʟʥʘʯʘʶʪʴ ʥʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʝʢʩʧʣʫ-
ʘʪʘʮʽʾ. ɼʣʷ ʢʨʘʥʽʚ 1-, 2-ʽ 3-ʛʦ ʢʣʘʩʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʝʡ ʨʦʟʨʘʭʫʥʦʢ ʥʝ ʚʠʢʦ-
ʥʫʶʪʴ. 

ʈʦʟʨʘʭʫʥʢʦʚʘ ʢʦʤʙʽʥʘʮʽʷ ɯɯ ʥʘ ʢʨʘʥ ʜʽʻ ʨʦʙʦʯʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʝ 
ʢʨʽʤ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʥʦʤʽʥʘʣʴʥʦʾ ʚʘʛʠ ʚʘʥʪʘʞʫ ʟ ʚʘʥʪʘʞʦʟʘʭʦʧʣʶʚʘʣʴ-
ʥʠʤ ʧʨʠʩʪʨʦʻʤ ʪʘ ʚʣʘʩʥʦʾ ʚʘʛʠ ʢʨʘʥʘ ʚʢʣʶʯʘʻ ʤʘʢʩʠʤʘʣʴʥʽ ʜʠʥʘʤʽʯʥʽ ʥʘ-
ʚʘʥʪʘʞʝʥʥʷ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʧʽʜ ʯʘʩ ʨʽʟʢʠʭ ʧʫʩʢʽʚ, ʝʢʩʪʨʝʥʦʛʦ ʛʘʣʴʤʫ-
ʚʘʥʥʷ, ʨʘʧʪʦʚʦʛʦ ʚʤʠʢʘʥʥʷ-ʚʠʤʠʢʘʥʥʷ ʩʪʨʫʤʫ ʚ ʤʝʨʝʞʽ, ʪʘ ʛʨʘʥʠʯʥʝ ʚʽʪ-
ʨʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ ʨʦʙʦʯʦʛʦ ʩʪʘʥʫ ʥʘ ʢʦʥʩʪʨʫʢʮʽʶ ʽ ʚʘʥʪʘʞ. ɻʨʘʥʠʯʥʽ 
ʟʥʘʯʝʥʥʷ ʜʠʥʘʤʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʥʘʯʝʥʥʷʤ ʤʦʤʝʥʪʽʚ ʧʽʜ 
ʯʘʩ ʙʫʢʩʫʚʘʥʥʷ ʘʙʦ ʶʟʫ ʧʨʠʚʽʜʥʠʭ ʢʦʣʽʩ, ʤʘʢʩʠʤʘʣʴʥʠʭ ʤʦʤʝʥʪʽʚ ʜʚʠʛʫʥʘ 
ʘʙʦ ʛʘʣʴʤ, ʷʢʽ ʦʙʤʝʞʫʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʠʤʠ ʟʘʧʦʙʽʞʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ. ʈʦʟ-
ʨʘʭʫʥʦʢ ʪʘʢʦʞ ʚʠʢʦʥʫʶʪʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦ-ʛʦ ʫʢʣʦʥʫ 
ʰʣʷʭʫ, ʘ ʜʣʷ ʧʣʘʚʫʯʠʭ ʢʨʘʥʽʚ ʚʨʘʭʦʚʫʶʪʴ ʤʘʢʩʠʤʘʣʴʥʠʡ ʢʨʝʥ. ɼʣʷ ʮʽʻʾ 
ʢʦʤʙʽʥʘʮʽʾ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʶ ʽ ʜʝʪʘʣʽ ʤʝʭʘʥʽʟʤʽʚ ʨʦʟʨʘʭʦʚʫʶʪʴ ʥʘ ʤʽʮ-
ʥʽʩʪʴ ʟʘ ʫʤʦʚʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʜʘʥʦʛʦ ʟʘʧʘʩʫ ʤʽʮʥʦʩʪʽ. ʇʝʨʝʚʽʨʷʶʪʴ ʪʘʢʦʞ 
ʚʘʥʪʘʞʥʫ ʩʪʽʡʢʽʩʪʴ ʢʨʘʥʘ. ʅʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʚʣʘʩʥʦʾ ʚʘʛʠ ʢʨʘʥʘ ʪʘ ʝʣʝʤʝ-
ʥʪʽʚ ʡʦʛʦ ʢʦʥʩʪʨʫʢʮʽʾ ʚʠʟʥʘʯʘʶʪʴ ʟʛʽʜʥʦ ʟ ʨʦʙʦʯʠʤʠ ʢʨʝʩʣʝʥʥʷʤʠ ʘʙʦ ʟʚʘ-
ʞʫʚʘʥʥʷʤ. 



 

ʈʦʟʨʘʭʫʥʢʦʚʘ ʢʦʤʙʽʥʘʮʽʷ ɯɯɯ ʥʝʨʦʙʦʯʠʡ ʩʪʘʥ ʤʘʰʠʥʠ ʥʘ ʚʽʜʢʨʠʪʦʤʫ 
ʤʘʡʜʘʥʯʠʢʫ ʙʝʟ ʚʘʥʪʘʞʫ, ʤʝʭʘʥʽʟʤʠ ʥʝʨʫʭʦʤʽ. ʂʨʽʤ ʚʣʘʩʥʦʾ ʚʘʛʠ ʥʘ ʢʨʘʥ 
ʜʽʻ ʛʨʘʥʠʯʥʝ ʚʽʪʨʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʝʨʦʙʦʯʦʛʦ ʩʪʘʥʫ, ʽʥʦʜʽ - ʥʘʚʘʥʪʘ-
ʞʝʥʥʷ ʚʽʜ ʦʙʣʝʜʝʥʽʥʥʷ, ʩʥʽʛʫ ʘʙʦ ʟʫʤʦʚʣʝʥʽ ʪʝʤʧʝʨʘʪʫʨʥʦʶ ʜʽʻʶ. ʇʨʠ ʪʘʢʽʡ 
ʢʦʤʙʽʥʘʮʽʾ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʨʦʟʨʘʭʦʚʫʶʪʴ: ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʶ 
ʥʘ ʤʽʮʥʽʩʪʴ ʟʘ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʤʠ ʥʘʧʨʫʞʝʥʥʷʤʠ; ʜʝʪʘʣʽ ʧʨʦʪʠʫʛʽʥʥʠʭ 
ʧʨʠʩʪʨʦʾʚ ʢʨʘʥʽʚ; ʛʘʣʴʤʘ ʚʘʥʪʘʞʥʠʭ ʚʽʟʢʽʚ; ʤʝʭʘʥʽʟʤʠ ʟʤʽʥʝʥʥʷ ʚʠʣʴʦʪʫ 
ʩʪʨʽʣʠ; ʦʧʦʨʥʦ-ʭʦʜʦʚʽ ʪʘ ʦʧʦʨʥʦ-ʧʦʚʝʨʪʘʣʴʥʽ ʧʨʠʩʪʨʦʾ. ɼʣʷ ʮʽʻʾ ʨʦʟʨʘʭʫʥ-
ʢʦʚʦʾ ʢʦʤʙʽʥʘʮʽʾ ʧʝʨʝʚʽʨʷʶʪʴ ʪʘʢʦʞ ʚʣʘʩʥʫ ʩʪʽʡʢʽʩʪʴ ʢʨʘʥʘ. ɺʠʟʥʘʯʘʶʯʠ ʜʽ-
ʶʯʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʟ ʫʩʽʭ ʤʦʞʣʠʚʠʭ ʚʠʙʠʨʘʶʪʴ ʥʘʡʥʝʙʝʟʧʝʯʥʽʰʽ ʧʦʣʦ-
ʞʝʥʥʷ ʩʪʨʽʣʠ, ʧʦʚʦʨʦʪʥʦʾ ʯʘʩʪʠʥʠ ʽ ʚʘʥʪʘʞʥʦʛʦ ʚʽʟʢʘ ʟ ʧʦʛʣʷʜʫ ʚʠʥʠʢʥʝʥʥʷ 
ʥʘʧʨʫʞʝʥʴ ʫ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʝʣʝʤʝʥʪʘʭ ʢʦʥʩʪʨʫʢʮʽʾ. 

ʅʦʨʤʘʪʠʚʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʚʘʛʠ ʩʥʽʛʫ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʛʦʨʠʟʦʥʪʘ-
ʣʴʥʦʶ ʧʨʦʝʢʮʽʻʶ ʩʧʨʠʡʤʘʣʴʥʦʾ ʧʦʚʝʨʭʥʽ. ɼʣʷ ʢʣʽʤʘʪʠʯʥʦʾ ʟʦʥʠ ʪʝʨʠʪʦʨʽʾ 
ʋʢʨʘʾʥʠ ʮʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʦʨʽʚʥʶʻ 103 ʇʘ. ʊʦʚʱʠʥʫ ʦʙʣʝʜʝʥʽʥʥʷ ʥʘ ʨʦʟ-
ʪʷʞʢʘʭ, ʢʘʥʘʪʘʭ ʽ ʨʝʰʽʪʯʘʩʪʠʭ ʝʣʝʤʝʥʪʘʭ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʾ ʙʝʨʫʪʴ 
1,0...1,2 ʤʤ ʧʨʠ ʧʠʪʦʤʽʡ ʚʘʟʽ ʣʴʦʜʫ 9 ʢʅ/ʤį. ʄʦʞʣʠʚʽ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʚʽʜ 
ʩʥʽʛʫ ʪʘ ʦʙʣʝʜʝʥʽʥʥʷ ʚ ʨʦʟʨʘʭʫʥʢʘʭ ʥʝ ʚʨʘʭʦʚʫʶʪʴ. ʅʝ ʜʦʧʫʩʢʘʻʪʴʩʷ ʪʘʢʦʞ 
ʚʨʘʭʦʚʫʚʘʪʠ ʦʜʥʦʯʘʩʥʫ ʜʽʶ ʩʥʽʛʦʚʦʛʦ ʽ ʚʽʪʨʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʴ. ʅʘʚʘʥʪʘ-
ʞʝʥʥʷ, ʟʫʤʦʚʣʝʥʽ ʢʦʣʠʚʘʥʥʷʤʠ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 
ʟʘʟʥʘʯʘʶʪʴʩʷ ʚ ʪʝʭʥʽʯʥʠʭ ʟʘʚʜʘʥʥʷʭ ʥʘ ʧʨʦʻʢʪʫʚʘʥʥʷ ʤʘʰʠʥ ʽ ʚʨʘʭʦʚʫ-
ʶʪʴʩʷ ʣʠʰʝ ʚ ʨʦʟʨʘʭʫʥʢʘʭ ʩʪʘʪʠʯʥʦ ʥʝʚʠʟʥʘʯʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ɼʦʧʫʩʪʠʤʠʡ 
ʽʥʪʝʨʚʘʣ ʢʦʣʠʚʘʥʴ ʪʝʤʧʝʨʘʪʫʨʠ Ñ 40Á ʉ. 

 
ɼʠʥʘʤʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʴ ʫ ʨʦʟʨʘʭʫʥʢʘʭ ʢʨʘʥʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ 
ʅʘʡʪʦʯʥʽʰʠʡ ʨʦʟʨʘʭʫʥʦʢ ʨʝʞʠʤʽʚ ʨʫʭʫ ʢʨʘʥʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ ʤʦʞʥʘ 

ʚʠʢʦʥʘʪʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʝʪʘʣʽʟʦʚʘʥʽ ʜʠʥʘʤʽʯʥʽ ʤʦʜʝʣʽ ʾʭ. ʅʘ ʨʠʩ. 10.5 
ʥʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜ ʜʠʥʘʤʽʯʥʦʾ ʤʦʜʝʣʽ ʤʝʭʘʥʽʟʤʫ ʧʽʜʽʡʤʘʥʥʷ ʚʘʥʪʘʞʫ. ʇʦʟ-
ʥʘʯʝʥʥʷ ʥʘ ʩʭʝʤʽ: m1 - ʤʘʩʘ ʚʘʥʪʘʞʫ, ʢʛ; m2 ʟʚʝʜʝʥʘ ʜʦ ʪʦʯʢʠ ʦʙʧʠ-ʨʘʥʥʷ 
ʚʘʥʪʘʞʥʦʛʦ ʚʽʟʢʘ ʤʘʩʘ ʤʦʩʪʘ, ʢʛ; ɯ ð ʤʦʤʝʥʪ ʽʥʝʨʮʽʾ ʚʘʥʪʘʞʥʦʾ ʣʝ-ʙʽʜʢʠ, 
ʟʚʝʜʝʥʠʡ ʜʦ ʦʩʽ ʙʘʨʘʙʘʥʘ, ʢʛ ʤĮ; ʭϛ ʽ ʭ2 ð ʣʽʥʽʡʥʽ ʢʦʦʨʜʠʥʘʪʠ ʚʘʥʪʘʞʫ ʽ ʤʦ-
ʩʪʘ, ʤ; ű - ʢʫʪ ʧʦʚʦʨʦʪʫ ʙʘʨʘʙʘʥʘ, ʨʘʜ; ʄʙ  - ʦʙʝʨʪʘʣʴʥʠʡ ʤʦʤʝʥʪ ʥʘ ʙʘʨʘ-
ʙʘʥʽ, ʩʪʚʦʨʶʚʘʥʠʡ ʝʣʝʢʪʨʦʜʚʠʛʫʥʦʤ, ʅ. ʤ: ʄʙ = ʄʜʚuʨ; ʉϛ ʞʦʨʩʪʢʽʩʪʴ ʧʽʜʽʡ-
ʤʘʣʴʥʦʛʦ ʢʘʥʘʪʘ, ʅ/ʤ; ʉ2 ð ʟʚʝ-ʜʝʥʘ ʜʦ ʪʦʯʢʠ ʦʙʧʠʨʘʥʥʷ ʚʘʥʪʘʞʥʦʛʦ ʚʽʟʢʘ 
ʞʦʨʩʪʢʽʩʪʴ ʤʦʩʪʘ, ʅ/ʤ; Õϛ ð ʢʦʝʬʽʮʽʻʥʪ ʜʝʤʧʬʽʨʫʚʘʥʥʷ ʧʽʜʽʡʤʘʣʴʥʦʛʦ ʢʘ-
ʥʘʪʘ, ʅ. ʩ/ʤ; ɛ2 - ʢʦʝʬʽʮʽʻʥʪ ʜʝʤʧʬʽʨʫʚʘʥʥʷ ʤʦʩʪʘ, ʅ. ʩ/ʤ; Rʙ - ʨʘʜʽʫʩ ʢʘʥʘ-
ʪʥʦʛʦ ʙʘʨʘʙʘʥʘ, ʤ. 

 



 

 
ʈʠʩʫʥʦʢ 10.5 -  ɼʠʥʘʤʽʯʥʘ ʤʦʜʝʣʴ ʧʽʜʽʡʤʘʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʤʦʩʪʦʚʦʛʦ 

ʢʨʘʥʘ 
 
ʈʦʟʨʘʭʫʥʦʢ ʧʽʜʡʦʤʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʤʦʩʪʦʚʦʛʦ ʢʨʘʥʫ. 
ʈʦʟʨʘʭʫʥʦʢ ʟʫʩʠʣʴ. 
ʉʭʝʤʫ ʧʽʜʽʡʤʘʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʤʦʩʪʦʚʦʛʦ ʢʨʘʥʘ ʥʘ ʨʠʩ. 10.6. ʋ ʮʠʭ 

ʤʝʭʘʥʽʟʤʘʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʟʜʚʦʻʥʠʡ ʧʦʣʽʩʧʘʩʪ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʚʝʨʪʠʢʘʣʴ-
ʥʠʡ ʨʫʭ ʚʘʥʪʘʞʫ ʪʘ ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʧʽʜʰʠʧʥʠʢʠ ʙʘ-
ʨʘʙʘʥʘ ʽ ʭʦʜʦʚʽ ʢʦʣʝʩʘ ʚʘʥʪʘʞʥʦʛʦ ʚʽʟʢʘ (ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʧʦʣʦʞʝʥʥʷ ʚʘʥ-
ʪʘʞʫ ʧʽʜ ʯʘʩ ʧʽʜʽʡʤʘʥʥʷ ʯʠ ʦʧʫʩʢʘʥʥʷ). 

 
ʈʠʩʫʥʦʢ 10.6 -  ʉʭʝʤʘ ʧʽʜʽʡʤʘʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ 

 



 

ʅʦʤʽʥʘʣʴʥʘ ʚʘʛʘ ʚʘʥʪʘʞʫ 
 

' ὗ ẗὫȟ̊ 
 
ʜʝ Q ï ʚʘʛʘ ʛʨʫʟʘ, ʢʛ; g =9,81 ï ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʣʴʥʦʛʦ ʧʘʜʘʥʥʷ, ʤ/ʩ2 
ʉʠʣʘ ʥʘʪʷʛʫ ʚʽʪʢʠ ʢʘʥʘʪʘ, ʷʢʘ ʥʘʤʦʪʫʻʪʴʩʷ ʥʘ ʙʘʨʘʙʘʥ ʧʽʜ ʯʘʩ ʧʽʜʽʡ-

ʤʘʥʥʷ ʚʘʥʪʘʞʫ, 

Ὂ̎
ὗ

ᾀẗʂ̐
ȟ̊ 

 
ʜʝ z - ʢʽʣʴʢʽʩʪʴ ʚʽʪʦʢ ʢʘʥʘʪʘ, ʥʘ ʷʢʠʭ ʚʠʩʠʪʴ ʚʘʥʪʘʞ: 
 

ᾀ  ό ẗὥ 
 
u- ʢʨʘʪʥʽʩʪʴ ʧʦʣʽʩʧʘʩʫ, ὥð ʢʽʣʴʢʽʩʪʴ ʛʽʣʦʢ ʢʘʥʘʪʘ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʽʜʪʨʠʤʫʶʪʴ ʚʘʥʪʘʞ (ʯʠʩʣʦ ʦʧʦʨʥʠʭ ʚʽʪʦʢ). 
ʂ̐ ð ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ ʧʦʣʽʩʧʘʩʪʘ. 
ʋ ʨʘʟʽ ʟʙʽʛʘʥʥʷ ʢʘʥʘʪʘ ʟ ʨʫʭʦʤʦʛʦ ʙʣʦʢʘ ʂʂɼ ʧʦʣʽʩʧʘʩʪʘ 
 

ʂ̐
ρ –̂ ̌

ρ ʂ̂ ό̌
 

 
ʜʝ –̂  ̌ - ʂʂɼ ʙʣʦʢʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʞʦʨʩʪʢʦʩʪʽ ʢʘʥʘʪʘ: ʜʣʷ ʙʣʦʢʘ ʥʘ 

ʧʽʜʰʠʧʥʠʢʘʭ ʢʦʯʝʥʥʷ –̂ =̌0,98...0,97 ʥʘ ʧʽʜʰʠʧʥʠʢʘʭ ʢʦʚʟʘʥʥʷ 0,96...0,95. 
 
ʊʘʙʣʠʮʷ 10.9 - ʂʨʘʪʥʽʩʪʴ ʧʦʣʽʩʧʘʩʪʘ u ʜʣʷ ʢʨʘʥʽʚ ʨʽʟʥʦʾ ʚʘʥʪʘʞʥʦʩʪʽ 

ʍʘʨʘʢʪʝʨ ʥʘʤʦʪʫʚʘʥʥʷ ʢʘ-
ʥʘʪʘ ʥʘ ʙʘʨʘʙʘʥ 

ʊʠʧ ʧʦʣʽʩ-
ʧʘʩʪʘ 

ɿʥʘʯʝʥʥʷ u ʧʨʠ ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʦʩʪʽ, ʪ 

ɼʦ 1 
ʪ 

2é6 
ʪ 

10é15 
ʪ 

20é30 
ʪ 

40é50 
ʪ 

ɹʝʟʧʦʩʝʨʝʜʥʴʦ (ʥʘʧʨʠʢʣʘʜ, 
ʤʦʩʪʦʚʽ ʢʨʘʥʠ, ʪʘʣʽ) 

ɿʜʚʦʻʥʠʡ 2 2 2; 3 3; 4 4; 5 

ʇʨʦʩʪʠʡ 1 2 ð ð ð 

ʏʝʨʝʟ ʥʘʧʨʷʤʥʠʡ ʙʣʦʢ (ʥʘ-
ʧʨʠʢʣʘʜ, ʩʪʨʽʣʦʚʽ ʢʨʘʥʠ) 

ɿʜʚʦʻʥʠʡ ð 2 2; 3 ð ð 

ʇʨʦʩʪʠʡ 1; 2 2; 3 3; 4 5; 6 ð 

 
ʋ ʨʘʟʽ ʟʙʽʛʘʥʥʷ ʢʘʥʘʪʘ ʟ ʥʝʨʫʭʦʤʦʛʦ ʙʣʦʢʘ ʨʠʩ. 10.7 
 

–̐
ρ –̂ –̌̂ ̌

̂̌

ρ –̂ ό̌
 

 
ʜʝ ὲ̂  ̌- ʢʽʣʴʢʽʩʪʴ ʥʘʧʨʷʤʥʠʭ ʙʣʦʢʽʚ. 
 



 

 
ʈʠʩʫʥʦʢ 10.7 - ʉʭʝʤʘ ʧʦʣʽʩʧʘʩʪʘ ʟ ʜʚʦʤʘ ʥʘʧʨʷʤʥʠʤʠ ʙʣʦʢʘʤʠ 
 
ʉʠʣʫ ʥʘʪʷʛʫ ʢʘʥʘʪʘ, ʷʢʠʡ ʥʘʙʽʛʘʻ ʥʘ ʙʘʨʘʙʘʥ ʧʽʜ ʯʘʩ ʧʽʜʽʡʤʘʥʥʷ ʥʦ-

ʤʽʥʘʣʴʥʦʛʦ ʚʘʥʪʘʞʫ, ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʪʘʢʦʞ ʟʘ ʬʦʨʤʫʣʦʶ  
 

&̎Ȣ̐
Ὃ

ὥ

ρ –̂ ̌

ρ –̂ ̌

 Ȣ 

 
ʋ ʨʘʟʽ ʟʙʽʛʘʥʥʷ ʢʘʥʘʪʘ ʟ ʥʝʨʫʭʦʤʦʛʦ ʙʣʦʢʘ 
 

Ὂ̎Ȣ̐
Ὃ

ὥ

ρ –̂ ̌

ρ –̂ ̌–̂ ̌
̂
 ̌Ȣ 

 
ʉʪʘʪʠʯʥʠʡ ʤʦʤʝʥʪ ʥʘ ʚʘʣʫ ʜʚʠʛʫʥʘ ʧʨʠ ʦʧʫʩʢʘʥʥʽ ʥʦʤʽʥʘʣʴʥʦʛʦ ʚʘʥ-

ʪʘʞʫ 

Ὂ̎Ȣ̏̐
Ὃ

ὥ

ρ –̂ ̌

ρ –̂ ̌

–̂ ̌ Ȣ 

 
ʈʦʟʨʘʭʫʥʦʢ ʧʦʪʫʞʥʦʩʪʽ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʪʘ ʚʠʙʽʨ ʨʝʜʫʢʪʦʨʘ. 
ʇʽʜ ʯʘʩ ʧʽʜʽʡʤʘʥʥʷ ʥʦʤʽʥʘʣʴʥʦʛʦ ʚʘʥʪʘʞʫ ʧʦʪʫʞʥʽʩʪʴ ʜʚʠʛʫʥʘ ʧʽʜʽʡ-

ʤʘʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ 

ὖ
Ὃẗὺ

ρπẗʂ̍
 

            
ʜʝ –̍  - ʂʂɼ ʧʽʜʽʡʤʘʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ.  



 

 
ʈʠʩʫʥʦʢ 10.8 - ɿʘʣʝʞʥʽʩʪʴ ʂʂɼ ʤʝʭʘʥʽʟʤʽʚ ʢʨʘʥʘ ʚʽʜ ʾʭʥʴʦʛʦ ʟʘʚʘʥʪʘ-

ʞʝʥʥʷ  –̍-ʂʂɼ ʤʝʭʘʥʽʟʤʽʚ ʧʨʠ ʥʦʤʽʥʘʣʴʥʦʤʫ ʟʘʚʘʥʪʘʞʝʥʥʽ) 
 
ʗʢʱʦ ʬʘʢʪʠʯʥʘ ʪʨʠʚʘʣʽʩʪʴ ʚʤʠʢʘʥʥʷ ʊɺʬ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʥʝ ʟʙʽʛʘ-

ʻʪʴʩʷ ʟʽ ʩʪʘʥʜʘʨʪʥʦʶ ʊɺ ʢʨʘʥʦʚʠʭ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ, ʥʘʚʝʜʝʥʠʭ ʫ ʢʘʪʘʣʦʟʽ, 
ʪʦ ʬʘʢʪʠʯʥʫ ʧʦʪʫʞʥʽʩʪʴ ˝̕  ʟʘ ʩʪʘʮʽʦʥʘʨʥʦʛʦ ʨʝʞʠʤʫ ʜʣʷ ʩʪʘʥʜʘʨʪʥʠʭ ʊɺ 

ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ 

˝̕ ὖ̎
Ὕˏ

˟ˏ̕
 

 
ɼʣʷ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʛʨʫʧ 1, 2, 3 ʽ 4 ʧʦʧʝʨʝʜʥʴʦ, ʜʦ ʧʝʨʝʚʽʨʢʠ ʜʚʠʛʫʥʘ 

ʥʘ ʥʘʛʨʽʚ, ʤʦʞʥʘ ʚʠʙʠʨʘʪʠ ʟʘ ʢʘʪʘʣʦʛʦʤ ʜʚʠʛʫʥ ʥʘʡʙʣʠʞʯʦʾ ʤʝʥʰʦʾ ʧʦ-ʪʫ-
ʞʥʦʩʪʽ. ʇʨʠ ʮʴʦʤʫ ʤʘʻ ʚʠʢʦʥʫʚʘʪʠʩʴ ʫʤʦʚʘ ὓ̐ ὓ  ̓ʜʝ ὓ̐  ʤʽʥʽʤʘ-
ʣʴʥʠʡ ʧʫʩʢʦʚʠʡ ʤʦʤʝʥʪ ʚʠʙʨʘʥʦʛʦ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ: 

 
 

ὓ̐ ʕ̐ ὓ̎ ‪̐
ὖ

ʖ
 

 
ʧʨʠ ʮʴʦʤʫ ʢʨʘʪʥʽʩʪʴ ʤʽʥʽʤʘʣʴʥʦʛʦ ʧʫʩʢʦʚʦʛʦ ʤʦʤʝʥʪʫ 

‪̐   ρȟρ ȣȢρȟτ ; ὓ  ̓ - ʩʪʘʪʠʯʥʠʡ ʤʦʤʝʥʪ ʥʘ ʚʘʣʫ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʧʽʜ 
ʯʘʩ ʧʫʩʢʫ ʥʘ ʧʽʜʽʡʤʘʥʥʷ. 

ὓ̓

ὋὈ̂

ςό̑όʂ̍
 

 
ʜʝ ὓ̎  ð ʥʦʤʽʥʘʣʴʥʠʡ ʤʦʤʝʥʪ ʥʘ ʚʘʣʫ ʜʚʠʛʫʥʘ; ό̑ ð ʨʦʟʨʘʭʫʥʢʦʚʝ 

ʧʝʨʝʜʘʪʥʝ ʯʠʩʣʦ ʨʝʜʫʢʪʦʨʘ; ʈ ð ʧʦʪʫʞʥʽʩʪʴ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ, ʢɺʪ. 
 

ό̑
ὲ

ὲ̂
 

 
ʜʝ ὲ̂ ð ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʙʘʨʘʙʘʥʘ. 



 

ὲ̂
φπẗὺ̋

ʌὈ̂
 

 
ὺ̋ όẗὺȟ̍Ⱦὧ - ð ʰʚʠʜʢʽʩʪʴ ʥʘʤʦʪʫʚʘʥʥʷ ʢʘʥʘʪʘ ʥʘ ʙʘʨʘʙʘʥ. 
 
ʈʝʜʫʢʪʦʨʠ ʧʽʜʽʡʤʘʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʚʠʙʠʨʘʶʪʴ ʟʘ ʨʦʟʨʘʭʫʥʢʦʚʦʶ 

ʧʦʪʫʞʥʽʩʪʶ, ʯʘʩʪʦʪʦʶ ʦʙʝʨʪʘʥʥʷ ʚʘʣʫ ʜʚʠʛʫʥʘ, ʟʥʘʯʝʥʥʷʤ ʧʝʨʝʜʘʪʥʦʛʦ 
ʯʠʩʣʘ ʽ ʨʝʞʠʤʦʤ ʨʦʙʦʪʠ. ʄʝʭʘʥʽʟʤʠ ʧʽʜʽʡʤʘʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʫʢʦʤʧʣʝʢʪʦ-
ʚʘʥʽ ʨʝʜʫʢʪʦʨʘʤʠ ʪʘʢʠʭ ʪʠʧʽʚ: ʎ2, ʎ2ʋ, ʎ2ʅ, ʎɼʅ, ʎɼʅɼ, ʈʄ, ʈʂ, ʎɿʋ, 
ʎʊʅɼ, ɻʂ, ʈʎɼ. 

ɼʦʧʫʩʪʠʤʠʡ ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ ʥʘ ʰʚʠʜʢʦʭʽʜʥʦʤʫ ʚʘʣʫ ʨʝʜʫʢʪʦʨʘ 
 

˙̋ ̑ ωυυπʕ
ὖ

ὲ
 Ȣ 

 
ɣ ð ʢʨʘʪʥʽʩʪʴ ʧʫʩʢʦʚʦʛʦ ʤʦʤʝʥʪʫ 
ʉʝʨʝʜʥʽʡ ʧʫʩʢʦʚʠʡ ʤʦʤʝʥʪ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ 
 

ὓ̐ Ȣ̒̑

˙̐ Ȣ ˙̐ Ȣ

ς

‪̐Ȣ  ‪̐Ȣ
ς

ὓ̎Ȣ 

 
ʗʢʱʦ ʧʝʨʝʜʘʪʥʝ ʯʠʩʣʦ ʚʠʙʨʘʥʦʛʦ ʨʝʜʫʢʪʦʨʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʨʦʟʨʘ-

ʭʫʥʢʦʚʦʛʦ, ʪʦ ʚʠʟʥʘʯʘʶʪʴ ʬʘʢʪʠʯʥʫ ʰʚʠʜʢʽʩʪʴ ʧʽʜʽʡʤʘʥʥʷ ʚʘʥʪʘʞʫ, ʤ/ʩ, 
 

ὺ ̕

“Ὀ̂ὲ̂

φπ
ȟ 

 
ʜʝ ὲ̂ ὲȾό ð ʬʘʢʪʠʯʥʘ ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʙʘʨʘʙʘʥʘ, ʦʙ/ʭʚ. 

 
ɺʠʙʽʨ ʛʘʣʴʤʘ. 
ɻʘʣʴʤʦ ʚʩʪʘʥʦʚʣʶʶʪʴ, ʷʢ ʧʨʘʚʠʣʦ, ʥʘ ʰʚʠʜʢʦʭʽʜʥʦʤʫ ʚʘʣʫ ʨʝʜʫʢ-

ʪʦʨʘ. ʈʦʟʨʘʭʫʥʢʦʚʠʡ ʛʘʣʴʤʽʚʥʠʡ ʤʦʤʝʥʪ, ʟʘ ʷʢʠʤ ʚʠʙʠʨʘʶʪʴ ʛʘʣʴʤʦ, 
 

˙̄ Ὧ̄˙̒ Ȣ̓̄ȟ̊ ȟ̍ 
 
ʜʝ Ὧ̄ - ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʘʩʫ ʛʘʣʴʤʫʚʘʥʥʷ, ˙̒ Ȣ̓̄ - ʩʪʘʪʠʯʥʠʡ ʤʦʤʝʥʪ ʥʘ 

ʚʘʣʫ ʜʚʠʛʫʥʘ ʧʽʜ ʯʘʩ ʛʘʣʴʤʫʚʘʥʥʷ ʧʨʠʚʦʜʫ 
 

˙̒ Ȣ̓̄

ὋὈ̂–̍

ςό̍
 ȟ̊ ȟ̍  

 
ʜʝ ό̍ όẗό ð ʟʘʛʘʣʴʥʝ ʧʝʨʝʜʘʪʥʝ ʯʠʩʣʦ ʤʝʭʘʥʽʟʤʫ, –̍ ð ʂʂɼ ʤʝ-

ʭʘʥʽʟʤʫ. 
  



 

ʊʘʙʣʠʮʷ 10.10 - ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʟʘʧʘʩʫ ʛʘʣʴʤʫʚʘʥʥʷ Ὧ̄ 

ʊʠʧ ʧʨʠʚʦʜʫ ʤʝʭʘʥʽʟʤʫ ɻʨʫʧʘ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ▓̄ 

ʈʫʯʥʠʡ ð 1,5 

ʄʘʰʠʥʥʠʡ  3 1,5 

4 1,75 

5 2,0 

6 2,5 

 
ʈʦʟʨʘʭʫʥʦʢ ʤʝʭʘʥʽʟʤʫ ʧʽʜʽʡʤʘʥʥʷ ʚ ʥʝʫʩʪʘʣʝʥʽ ʧʝʨʽʦʜʠ ʧʫʩʢʫ ʽ ʛʘʣʴ-

ʤʫʚʘʥʥʷ ʧʨʠʚʦʜʫ. 
ʗʢʱʦ ʨʫʭ ʤʝʭʘʥʽʟʤʫ ʥʝʫʩʪʘʣʝʥʠʡ, ʱʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʧʦʚʪʦʨʥʦ-ʢʦ-

ʨʦʪʢʦʯʘʩʥʦʛʦ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʧʽʜʽʡʤʘʣʴʥʠʭ ʤʘʰʠʥ, ʪʦ ʜʣʷ ʢʦʞʥʦʛʦ ʨʦʙʦ-
ʯʦʛʦ ʮʠʢʣʫ ʪʨʝʙʘ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʪʘʢʠʭ ʫʤʦʚ. 

- ʇʨʠʩʢʦʨʝʥʥʷ ʚʘʥʪʘʞʫ ʤʘʻ ʙʫʪʠ ʪʘʢʠʤ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʢʦ-
ʥʘʥʥʷ ʢʨʘʥʦʤ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. 

 
ʊʘʙʣʠʮʷ 10.11 - ʆʨʽʻʥʪʦʚʥʽ ʟʥʘʯʝʥʥʷ ʧʨʠʩʢʦʨʝʥʴ ʧʽʜʽʡʤʘʣʴʥʠʭ ʤʝʭʘ-

ʥʽʟʤʽʚ  
ʊʠʧ ʢʨʘʥʘ / ʧʨʠʟʥʘʯʝʥʥʷ ʈʝʢʦʤʝʥʜʦʚʘʥʝ ʧʨʠʩʢʦʨʝʥʥʷ a , ʤ/ʩĮ 

ʄʦʥʪʘʞʥʽ ʢʨʘʥʠ 0,1 

ʂʨʘʥʠ ʜʣʷ ʧʽʜʽʡʤʘʥʥʷ ʨʽʜʢʦʛʦ ʪʘ ʨʦʟʧʝ-
ʯʝʥʦʛʦ ʤʝʪʘʣʫ 

0,1 é 0,2 

ʂʨʘʥʠ ʜʣʷ ʤʘʰʠʥʦʙʫʜʽʚʥʠʭ ʟʘʚʦʜʽʚ 0,2 

ɻʨʝʡʬʝʨʥʽ ʢʨʘʥʠ 0,8 

ʂʨʘʥʠ ʜʣʷ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʩʠʧʢʠʭ ʚʘʥ-
ʪʘʞʽʚ 

0,6 é 0,8 

 

-  ʇʘʨʘʤʝʪʨʠ ʚʠʙʨʘʥʦʛʦ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʧʨʠ ʧʽʜʽʡʤʘʥʥʽ ʥʦʤʽʥʘ-
ʣʴʥʦʛʦ ʚʘʥʪʘʞʫ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʪʘʢʽʡ ʫʤʦʚʽ: 

 
˙̅ ̃ ˙̒ ̓ ˙̅ ‪̒ ̑̇  ̎ȟ 

 
ʜʝ ̇̅  ̃ð ʤʦʤʝʥʪ ʜʚʠʛʫʥʘ, ʅ ʤ; ẗ ˙̒  ̓ð ʩʪʘʪʠʯʥʠʡ ʤʦʤʝʥʪ ʥʘ ʚʘʣʫ 

ʜʚʠʛʫʥʘ ʧʨʠ ʧʽʜʽʡʤʘʥʥʽ ʥʦʤʽʥʘʣʴʥʦʛʦ ʚʘʥʪʘʞʫ, ʅ ʤ; ẗ ˙̅  ð ʜʠʥʘʤʽʯʥʠʡ ʤʦ-

ʤʝʥʪ ʥʘ ʚʘʣʫ ʜʚʠʛʫʥʘ, ʚʠʟʥʘʯʝʥʠʡ ʟ ʫʤʦʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ 
ʧʫʩʢʫ ʧʨʠʩʢʦʨʝʥʥʷ, ʅ ʤ; ẗ ˙̅  ð ʥʦʤʽʥʘʣʴʥʠʡ ʤʦʤʝʥʪ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ, ʅ ʤ; 

ẗ ‪̒  ̑ð ʢʨʘʪʥʽʩʪʴ ʩʝʨʝʜʥʴʦʛʦ ʧʫʩʢʦʚʦʛʦ ʤʦʤʝʥʪʫ. 

ʅʝʦʙʭʽʜʥʠʡ ʩʝʨʝʜʥʽʡ ʤʦʤʝʥʪ, Hẗʤ, ʥʘ ʚʘʣʫ ʜʚʠʛʫʥʘ ʧʽʜ ʯʘʩ ʧʫʩʢʫ ʥʘ 
ʧʽʜʽʡʤʘʥʥʷ ʚʘʥʪʘʞʫ 

˙̐ Ȣ̒̑ ὐ̈̃
‫

ὸ̐
  ̇̒Ȣ̓̐ 

 
ʄʦʤʝʥʪʠ ʥʘ ʚʘʣʫ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ (ʩʝʨʝʜʥʽ ʧʫʩʢʦʚʽ ʘʙʦ ʩʝʨʝʜʥʽ ʛʘʣʴ-

ʤʽʚʥʽ) ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʢʦʥʫʚʘʥʦʾ ʦʧʝʨʘʮʽʾ:  
ʘ) ʧʫʩʢ ʥʘ ʧʽʜʽʡʤʘʥʥʷ ʚʘʥʪʘʞʫ 



 

˙̅ ̃ ˙̐ Ȣ̒̑ ˙̒ Ȣ̓̐ ὐ̈̃
‫

ὸ̐
 

 
ʙ) ʛʘʣʴʤʫʚʘʥʥʷ ʧʽʜ ʯʘʩ ʧʽʜʽʡʤʘʥʥʷ ʚʘʥʪʘʞʫ 
 

˙̅ ̃ ˙̄ Ȣ̒̑ ˙̒ Ȣ̓̐ ὐ̈̃
‫

ὸ̄
 

 
ʚ) ʧʫʩʢ ʥʘ ʦʧʫʩʢʘʥʥʷ ʚʘʥʪʘʞʫ 
 

˙̅ ̃ ˙̐ Ȣ̒̑ ˙̒ Ȣ̓̏ ̐ ὐ̈̃
‫

ὸ̐
 

 
ʛ) ʛʘʣʴʤʫʚʘʥʥʷ ʧʽʜ ʯʘʩ ʦʧʫʩʢʘʥʥʷ ʚʘʥʪʘʞʫ 
 

˙̅ ̃ ˙̄ Ȣ̒̑ ˙̒ Ȣ̓̏ ̐ ὐ̈̃
‫

ὸ̄
 

 
ʉʪʘʪʠʯʥʠʡ ʤʦʤʝʥʪ ʥʘ ʚʘʣʫ ʜʚʠʛʫʥʘ ʧʨʠ ʧʽʜʽʡʤʘʥʥʽ ʨʽʟʥʠʭ ʚʘʥʪʘʞʽʚ 

ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ 

˙̒ Ȣ̓̐ 

Ὂ̎Ȣ̐ȢὥὈ̂

ςό̑ό–̍
 ȟ 

 
ʜʝ Ὂ̎  ð ʩʠʣʘ ʥʘʪʷʛʫ ʢʘʥʘʪʘ, ʷʢʠʡ ʥʘʤʦʪʫʻʪʴʩʷ ʥʘ ʙʘʨʘʙʘʥ, ʅ;  

ʘ ð ʢʽʣʴʢʽʩʪʴ ʚʽʪʦʢ ʢʘʥʘʪʘ, ʷʢʽ ʥʘʤʦʪʫʶʪʴʩʷ ʥʘ ʙʘʨʘʙʘʥ; –̍ ð ʂʂɼ ʤʝʭʘʥʽ-
ʟʤʫ ʧʽʜʽʡʤʘʥʥʷ. 

ɼʦʧʫʩʪʠʤʘ ʪʨʠʚʘʣʽʩʪʴ ʧʫʩʢʫ, ʩ, 
 

ὸ̐
ὺ̕

́̐
 

 
ʜʝ ̐́ ð ʜʦʧʫʩʪʠʤʝ ʧʨʠʩʢʦʨʝʥʥʷ ʧʽʜ ʯʘʩ ʧʫʩʢʫ, ʤ/ʩ2 . 
ɿʚʝʜʝʥʠʡ ʜʦ ʚʘʣʫ ʜʚʠʛʫʥʘ ʤʦʤʝʥʪ ʽʥʝʨʮʽʾ, ʢʛ ʤ2 , ẗ ʨʫʭʦʤʠʭ ʤʘʩ ʤʝʭʘ-

ʥʽʟʤʫ ʽ ʚʘʥʪʘʞʫ ʚ ʧʝʨʽʦʜ ʧʫʩʢʫ ʪʘ ʛʘʣʴʤʫʚʘʥʥʷ ʧʨʠʚʦʜʫ ʧʽʜ ʯʘʩ ʧʽʜʽʡʤʘʥʥʷ 
ʚʘʥʪʘʞʫ 

ὐ̈Ȣ̃̐ ὐ‏ ὐ̍ ά
ὺ ̕

ʖװ–̍
 

ʘʙʦ 

ὐ̈Ȣ̃̐ ὐ‏ ὐ̍ ά
Ὑ̂

ό̍ ̍–װ
 

 
ʜʝ ‏ ð ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʤʦʤʝʥʪʠ ʽʥʝʨʮʽʾ ʤʘʩ ʜʝʪʘʣʝʡ, ʱʦ 

ʨʦʟʤʽʱʝʥʽ ʥʘ ʽʥʰʠʭ ʚʘʣʘʭ ʤʝʭʘʥʽʟʤʫ ʪʘ ʦʙʝʨʪʘʶʪʴʩʷ ʧʦʚʽʣʴʥʽʰʝ ʟʘ ʚʘʣ 
ʜʚʠʛʫʥʘ (ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 1,05é1,25); ὐð ʤʦʤʝʥʪ ʽʥʝʨʮʽʾ ʨʦʪʦʨʘ 



 

ʜʚʠʛʫʥʘ, ʢʛ ʤ2; ὐ̍ ð ʤʦʤʝʥʪ ʽʥʝʨʮʽʾ ʟʫʙʯʘʩʪʦʾ ʤʫʬʪʠ ʟ ʛʘʣʴʤʽʚʥʠʤ, ʢʛ ʤ2;  
m ð ʨʽʚʝʥʴ ʤʘʩʠ ʚʘʥʪʘʞʫ, ʢʛ; Ὑ̂ð ʨʘʜʽʫʩ ʙʘʨʘʙʘʥʘ ʧʦ ʮʝʥʪʨʫ ʢʘʥʘʪʘ, ʤ; 
 ό̍ð ʟʘʛʘʣʴʥʝ ʧʝʨʝʜʘʪʥʝ ʯʠʩʣʦ ʤʝʭʘʥʽʟʤʫ 

ʊʨʠʚʘʣʽʩʪʴ ʧʫʩʢʫ ʧʨʠ ʧʽʜʽʡʤʘʥʥʽ ʥʦʤʽʥʘʣʴʥʦʛʦ ʚʘʥʪʘʞʫ 
 

ὸ̐
ὐ̈Ȣ̃̐ ẗʖ

˙̐ Ȣ̒̑ ˙̒ Ȣ̓̐
 

 
ʇʨʠʩʢʦʨʝʥʥʷ ʧʽʜ ʯʘʩ ʧʽʜʽʡʤʘʥʥʷ ʥʦʤʽʥʘʣʴʥʦʛʦ ʚʘʥʪʘʞʫ 
 

́̐Ȣ
ὺ̕Ȣ

ὸ̐Ȣ
Ȣ 

 
ʉʪʘʪʠʯʥʠʡ ʤʦʤʝʥʪ ʥʘ ʚʘʣʫ ʜʚʠʛʫʥʘ ʧʨʠ ʦʧʫʩʢʘʥʥʽ ʚʘʥʪʘʞʫ 
 

˙̒ Ȣ̓̏  ̐

Ὂ̎Ȣ̏ Ȣ̐ὥὈ̂–̍

ςό̑ό
 
ὋὈ̂–̍

ςό̍
ȟ 

 
ʉʝʨʝʜʥʽʡ ʤʦʤʝʥʪ, Hẗʤ, ʥʘ ʚʘʣʫ ʜʚʠʛʫʥʘ ʚ ʧʝʨʽʦʜ ʧʫʩʢʫ ʤʝʭʘʥʽʟʤʫ ʥʘ 

ʦʧʫʩʢʘʥʥʷ ʚʘʥʪʘʞʫ 

˙̐ Ȣ̒̑ ὐ̈̃
‫

ὸ̏̐
  ̇̒Ȣ̓̏  ̐

 
ɿʚʝʜʝʥʠʡ ʜʦ ʚʘʣʫ ʜʚʠʛʫʥʘ ʤʦʤʝʥʪ ʽʥʝʨʮʽʾ, ʢʛ ʤ2 , ẗ ʨʫʭʦʤʠʭ ʤʘʩ ʤʝʭʘ-

ʥʽʟʤʫ ʽ ʚʘʥʪʘʞʫ ʚ ʧʝʨʽʦʜ ʧʫʩʢʫ ʪʘ ʛʘʣʴʤʫʚʘʥʥʷ ʧʨʠʚʦʜʫ ʧʽʜ ʯʘʩ ʦʧʫʩʢʘʥʥʽ 
ʚʘʥʪʘʞʫ 

ὐ̈Ȣ̃̄ ὐ‏ ὐ̍ ά
Ὑ̂

ό̍ װ
–̍ 

 
ɼʦʧʫʩʪʠʤʘ (ʟ ʫʤʦʚʠ ʦʙʤʝʞʝʥʥʷ ʧʨʠʩʢʦʨʝʥʥʷ ʧʽʜ ʯʘʩ ʛʘʣʴʤʫʚʘʥʥʷ) 

ʪʨʠʚʘʣʽʩʪʴ ʛʘʣʴʤʫʚʘʥʥʷ ʧʽʜʽʡʤʘʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ 
 

ὸ̄
ὺ̕

́̄
Ȣ 

 
ʇʝʨʝʚʽʨʢʘ ʜʚʠʛʫʥʘ ʥʘ ʥʘʛʨʽʚ. 
ɺʠʭʦʜʷʯʠ ʟ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚʠʨʦʙʥʠʮʪʚʘ, ʙʫʜʫʶʪʴ ʛʨʘʬʽʢ ʥʘ-

ʚʘʥʪʘʞʝʥʥʷ ʢʨʘʥʘ ʚʧʨʦʜʦʚʞ ʮʠʢʣʫ ʨʦʙʦʪʠ. ʉʪʘʪʠʯʥʽ ʤʦʤʝʥʪʠ, ʷʢʽ ʨʦʟʚʠʚʘʻ 
ʝʣʝʢʪʨʦʜʚʠʛʫʥ ʟʘ ʮʠʢʣ, ʚʠʟʥʘʯʘʶʪʴ ʧʨʠ ʧʽʜʽʡʤʘʥʥʽ ʪʘ ʦʧʫʩʢʘʥʥʽ ʚʘʥʪʘʞʽʚ, 
ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʷʢʠʭ ʟʘʣʝʞʥʦ ʚʽʜ ʨʝʞʠʤʫ ʨʦʙʦʪʠ. 

ʉʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʠʡ ʟʘ ʧʝʨʽʦʜ ʮʠʢʣʫ ʤʦʤʝʥʪ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ, ʝʢ-
ʚʽʚʘʣʝʥʪʥʠʡ ʟʘ ʥʘʛʨʽʚʦʤ ʟʤʽʥʥʦʤʫ ʤʦʤʝʥʪʫ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʟʘʜʘʥʦʤʫ ʥʘ-
ʚʘʥʪʘʞʝʥʥʶ, ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣ 



 

˙̆
В˙̐ Ȣ̒ ẗ̑ὸ̐ В˙̒ ẗ̓ὸ̒ В˙̄ ẗὸ̄

‍Вὸ̐ Вὸ̄ Вὸ̒ ‍Вὸ
 

 
ʜʝ Вὸ̐ȟВὸ̄ȟВὸ̒ȟВὸ - ʤʘʨʥʽ ʪʨʠʚʘʣʦʩʪʽ, ʩ, ʚʽʜʧʦʚʽʜʥʦ ʩʪʘʮʽʦʥʘʨʥʦʛʦ 

ʨʫʭʫ ʧʨʠʚʦʜʫ, ʧʫʩʢʽʚ ʟʘ ʦʜʠʥ ʮʠʢʣ, ʧʘʫʟ ʪʘ ʛʘʣʴʤʫʚʘʥʥʷ ʧʨʦʪʷʛʦʤ ʦʜʥʦʛʦ 
ʮʠʢʣʫ; ɓ ð ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʧʦʛʽʨʰʝʥʥʷ ʫʤʦʚ ʦʭʦʣʦʜʞʝʥʥʷ ʧʽʜ 
ʯʘʩ ʧʫʩʢʫ ʽ ʛʘʣʴʤʫʚʘʥʥʷ 

‍
ρ ‍

ς
Ƞ 

 
‍ ð ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʧʦʛʽʨʰʝʥʥʷ ʫʤʦʚ ʦʭʦʣʦʜʞʝʥʥʷ ʧʽʜ 

ʯʘʩ ʧʘʫʟ: ʙʝʨʫʪʴ 0 ɓ = 0, 25...0,35 ʜʣʷ ʚʽʜʢʨʠʪʠʭ ʽ ʟʘʭʠʱʝʥʠʭ ʜʚʠʛʫʥʽʚ ʟ 
ʚʝʥʪʠʣʷʪʦʨʦʤ ʥʘ ʚʘʣʫ; 0,3...0,55 ð ʜʣʷ ʟʘʢʨʠʪʠʭ ʜʚʠʛʫʥʽʚ ʟ ʨʝʙʨʘʤʠ ʽ ʟʦ-
ʚʥʽʰʥʽʤ ʦʙʜʫʚʦʤ; 0,7...0,98 ð ʜʣʷ ʟʘʢʨʠʪʠʭ ʜʚʠʛʫʥʽʚ. 

ʊʨʠʚʘʣʽʩʪʴ ʫʩʪʘʣʝʥʦʛʦ ʨʫʭʫ 
 

ὸ̒
˚

ὺ̕
 

 
 ̊- ʩʝʨʝʜʥʶ ʚʠʩʦʪʫ ʧʽʜʥʷʪʪʷ ʚʘʥʪʘʞʫ. 
ʊʨʠʚʘʣʽʩʪʴ ʨʦʙʦʯʦʾ ʦʧʝʨʘʮʽʾ 
 

ὸ ὸ̐  ὸ̄ ὸ̒Ȣ 

 
ʉʫʤʘʨʥʘ ʪʨʠʚʘʣʽʩʪʴ ʧʘʫʟ ʟʘ ʮʠʢʣ ʨʦʙʦʪʠ ʧʨʠ 
 

ὸ
ὸρππὝὄ

Ὕὄ
Ȣ 

 
ʊʨʠʚʘʣʽʩʪʴ ʮʠʢʣʫ 

ὸ̗ ὸ ὸȢ 

 
ʂʽʣʴʢʽʩʪʴ ʚʤʠʢʘʥʴ ʟʘ ʛʦʜʠ 
 

ὲ̃ ̍

σφππ

ὸ̗
Ȣ 

 
ɽʢʚʽʚʘʣʝʥʪʥʘ ʟʘ ʥʘʛʨʽʚʦʤ ʧʦʪʫʞʥʽʩʪʴ 
 

ὖ
˙̆ ‫

ρπ
ȟ̋ ˏȢ̓ 

 



 

ʅʝʦʙʭʽʜʥʘ ʫʤʦʚʘ ὖ  ὖ̎. 
 
ʈʦʟʨʘʭʫʥʦʢ ʤʝʭʘʥʽʟʤʫ ʧʝʨʝʩʫʚʘʥʥʷ ʢʨʘʥʦʚʦʛʦ ʚʽʟʢʘ. 
ɺʠʙʽʨ ʢʽʥʝʤʘʪʠʯʥʦʾ ʩʭʝʤʠ ʪʘ ʚʠʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 
ʄʝʭʘʥʽʟʤ ʧʝʨʝʩʫʚʘʥʥʷ ʚʽʟʢʘ ʤʦʞʝ ʤʘʪʠ ʢʽʥʝʤʘʪʠʯʥʫʶ ʩʭʝʤʦʶ, ʥʘʚʝ-

ʜʝʥʦʶ ʥʘ ʨʠʩ. 10.9. ʂʨʫʪʥʠʡ ʤʦʤʝʥʪ ʚʽʜ ʜʚʠʛʫʥʘ ʜʦ ʧʨʠʚʽʜʥʦʛʦ ʢʦʣʝʩʘ ʧʝ-
ʨʝʜʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʜʫʢʪʦʨʘ.  

 
ʈʠʩʫʥʦʢ 10.9 - ʂʽʥʝʤʘʪʠʯʥʘ ʩʭʝʤʘ ʤʝʭʘʥʽʟʤʫ ʧʝʨʝʩʫʚʘʥʥʷ ʚʽʟʢʘ 
 
ɿʘ ʫʤʦʚʠ ʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʤʽʞ ʭʦʜʦʚʠʤʠ ʢʦʣʝʩʘʤʠ ʚʝʨʪʠʢʘʣʴ-

ʥʠʭ ʩʠʣ, ʱʦ ʜʽʶʪʴ ʥʘ ʚʽʟʦʢ, ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʜʥʝ ʢʦʣʝʩʦ 
 

& ̋

Ὃ Ὃ̃ ̨̈

ὲ̋
 

ʜʝ ὋȟὋ̃ ̨̈ ï ʤʘʩʘ ʚʘʥʪʘʞʫ ʪʘ ʚʽʟʢʘ ʚʽʜʧʦʚʽʜʥʦ, ὲ̋ ï ʢʽʣʴʢʽʩʪʴ ʢʦʣʝʩ. 

 
ʈʠʩʫʥʦʢ  10.10 - ɿʘʣʝʞʥʽʩʪʴ ʚʣʘʩʥʦʾ ʤʘʩʠ ʚʽʟʢʘ ʚʽʜ ʚʘʥʪʘʞʥʦʩʪʽ:  

1, 2 ʽ 3 ð ʚʽʜʧʦʚʽʜʥʦ ʜʣʷ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ 5-,4- ̔  3-ʾ  ʛʨʫʧ 
 
ʈʦʟʨʘʭʫʥʦʢ ʩʠʣ ʦʧʦʨʫ ʧʝʨʝʩʫʚʘʥʥʷ ʚʽʟʢʘ. 
ʆʧʽʨ (ʩʠʣʘ ʦʧʦʨʫ), ʢʅ, ʧʝʨʝʩʫʚʘʥʥʶ ʚʽʟʢʘ ʟ ʥʦʤʽʥʘʣʴʥʠʤ ʚʘʥʪʘʞʝʤ ʫ 

ʧʝʨʽʦʜ ʫʩʪʘʣʝʥʦʛʦ ʨʫʭʫ 
 

ὡ̒ ̓ Ὃ Ὃ̃ ̨̈

ὪὨ ςὯ

Ὀ
Ὧ ὡ̔ ὡ̃ȟ 



 

ʜʝ Ὃ ʢH ð ʚʘʛʘ ʥʦʤʽʥʘʣʴʥʦʛʦ ʚʘʥʪʘʞʫ;  Ὠ = (0,25...0,30) Ὀ  ð ʜʽʘʤʝʪʨ 
ʮʘʧʬʠ ʢʦʣʝʩʘ; f ð ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʚ ʧʽʜʰʠʧʥʠʢʘʭ ʢʦʣʽʩ. 

 
ʇʽʜʰʠʧʥʠʢʠ f 
ʂʦʚʟʘʥʥʷ ʚʽʜʢʨʠʪʦʛʦ ʪʠʧʫ 0,1 
ɹʫʢʩʠ ʟ ʨʽʜʢʠʤ ʤʘʩʪʠʣʦʤ 0,08 
ʂʦʯʝʥʥʷ ʰʘʨʠʢʦʚʽ ʡ ʨʦʣʠʢʦʚʽ 0,015 
ʂʦʥʽʯʥʽ 0,02 

 
Ὧ  ð ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʦʧʽʨ ʚʽʜ ʪʝʨʪʷ ʨʝʙʦʨʜ ʢʦʣʽʩ ʦʙ ʨʝʡʢʠ 

ʪʘ ʪʝʨʪʷ ʩʪʨʫʤʦʟʥʽʤʘʯʽʚ ʧʦ ʪʨʦʣʝʷʭ; 
 
ʊʘʙʣʠʮʷ 10.12 -  ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʨʪʷ ʨʝʙʦʨʜ Ὧ   

 
 
ὡð ʦʧʽʨ ʧʝʨʝʩʫʚʘʥʥʶ ʚʽʜ ʫʢʣʦʥʫ ʢʦʣʽʾ: 

 
ὡ Ὃ Ὃ̃ ̨‌̈̔Ƞ 

 
‌̔ - ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʫʢʣʦʥ ʧʽʜʢʨʘʥʦʚʦʾ ʢʦʣʽʾ ( ‌̔ = 0,001 ð ʜʣʷ ʢʦʣʽʾ, 

ʫʢʣʘʜʝʥʦʾ ʥʘ ʤʝʪʘʣʝʚʠʭ ʙʘʣʢʘʭ ʽʟ ʟʘʣʽʟʦʙʝʪʦʥʥʠʤ ʬʫʥʜʘʤʝʥʪʦʤ; 0,002 ð 
ʜʣʷ ʢʦʣʽʾ, ʫʢʣʘʜʝʥʦʾ ʥʘ ʜʝʨʝʚôʷʥʠʭ ʰʧʘʣʘʭ ʟʽ ʱʝʙʝʥʝʚʦʶ ʦʩʥʦʚʦʶ, ʘ ʪʘʢʦʞ 
ʜʣʷ ʧʽʜʚʽʟʢʦʚʦʾ ʢʦʣʽʾ ʤʦʩʪʦʚʠʭ ʢʨʘʥʽʚ. ʇʨʦʛʠʥ ʛʦʣʦʚʥʦʾ ʙʘʣʢʠ ʚʽʜ ʚʘʛʠ ʚʽʟʢʘ 
ʟ ʥʦʤʽʥʘʣʴʥʠʤ ʚʘʥʪʘʞʝʤ Ὢ̂, ʤ. 

Ὢ̂
ςὪ̂

ὒ
Ȣ 

 
ὡ̃  ð ʦʧʽʨ ʧʝʨʝʩʫʚʘʥʥʶ ʚʽʜ ʜʽʾ ʚʽʪʨʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 



 

ɼʚʠʛʫʥ ʤʝʭʘʥʽʟʤʽʚ ʧʝʨʝʩʫʚʘʥʥʷ ʚʽʟʢʽʚ ʽ ʢʨʘʥʽʚ ʚʠʙʠʨʘʶʪʴ ʟʘ ʧʫʩʢʦʚʠʤ 
ʤʦʤʝʥʪʦʤ, ʷʢʠʡ ʤʘʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʩʪʘʮʽʦʥʘʨʥʽʩʪʴ ʨʫʭʫ ʙʝʟ ʧʨʦʙʫʢʩʦʚʫ-
ʚʘʥʥʷ ʧʨʠʚʽʜʥʠʭ ʢʦʣʽʩ ʥʘ ʨʝʡʢʘʭ ʥʝʟʘʚʘʥʪʘʞʝʥʦʛʦ ʚʽʟʢʘ (ʢʨʘʥʘ). ɿʥʘʯʝʥʥʷ 
ʢʦʝʬʽʮʽʻʥʪʘ ʟʘʧʘʩʫ ʟʯʝʧʣʝʥʥʷ ʤʘʻ ʙʫʪʠ ʥʝ ʤʝʥʰʝ ʥʽʞ 1,2. 

ɼʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʠʙʦʨʫ ʜʚʠʛʫʥʘ ʚʠʟʥʘʯʘʻʤʦ ʦʧʽʨ ʧʝʨʝʩʫʚʘʥʥʶ ʟʘ-
ʚʘʥʪʘʞʝʥʦʛʦ ʚʽʟʢʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʠʣ ʽʥʝʨʮʽʾ ʚ ʧʫʩʢʦʚʠʡ ʧʝʨʽʦʜ 

ὡ ὡ̒ ̓ ρȟρȣρȟσ Ὃ Ὃ̃ ̨ὥ̈ 
ʜʝ 1,1...1,3 ð ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʚʧʣʠʚ ʥʘ ʩʠʣʫ ʽʥʝʨʮʽʾ ʦʙʝʨ-

ʪʘʣʴʥʠʭ ʤʘʩ ʧʨʠʚʦʜʫ; ʘ ð ʩʝʨʝʜʥʻ ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʟʢʘ (ʢʨʘʥʘ) ʧʽʜ ʯʘʩ ʧʫʩʢʫ, 
ʤ/ʩ2: 

 
ʂʨʘʥʠ ʽ ʚʽʟʢʠ, ʷʢʽ ʪʨʘʥʩʧʦʨʪʫʶʪʴ ʨʽʜ-
ʢʠʡ ʽ ʨʦʟʧʝʯʝʥʠʡ ʤʝʪʘʣ  

0,1 ʤ/ʩ2 

ʂʨʘʥʠ ʤʦʥʪʘʞʥʽ ʪʘ ʾʭʥʽ ʚʽʟʢʠ  0,15 ʤ/ʩ2 
ʄʦʩʪʦʚʽ ʢʨʘʥʠ ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʟʥʘ-
ʯʝʥʥʷ ʽ ʚʽʟʢʠ ʟ ʛʥʫʯʢʠʤ ʧʽʜʚʽʰʫʚʘʥ-
ʥʷʤ ʚʘʥʪʘʞʫ  

0,2 ʤ/ʩ2 

ʄʦʩʪʦʚʽ ʢʨʘʥʠ ʽ ʚʽʟʢʠ ʟ ʞʦʨʩʪʢʠʤ ʧʽ-
ʜʚʽʰʫʚʘʥʥʷʤ ʚʘʥʪʘʞʫ  

0,3 ʤ/ʩ2 

ʂʦʟʣʦʚʽ ʢʨʘʥʠ  0,1 ʤ/ʩ2 
ʄʦʩʪʦʚʽ ʢʨʘʥʠ ʟ ʛʨʝʡʬʝʨʥʠʤʠ ʚʽʟ-
ʢʘʤʠ  

0,8 ʤ/ʩ2 

 
ʈʦʟʨʘʭʫʥʢʦʚʘ ʧʦʪʫʞʥʽʩʪʴ ʜʚʠʛʫʥʘ 
 

ὖ
ὡὺ

–̍‪̐Ȣ̒̑
 

 
ʜʝ ‪̐Ȣ̒  ̑ð ʩʝʨʝʜʥʷ ʢʨʘʪʥʽʩʪʴ ʧʫʩʢʦʚʦʛʦ ʤʦʤʝʥʪʫ: 

 

‪̐Ȣ̒̑
‪ ‪

ς
Ȣ 

 
ɿʥʘʯʝʥʥʷ ʢʨʘʪʥʦʩʪʽ ʧʫʩʢʦʚʠʭ ʤʦʤʝʥʪʽʚ ʜʣʷ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ, ʷʢʽ ʧʨʘ-

ʮʶʶʪʴ ʫ ʧʫʩʢʦʚʠʭ ʨʝʞʠʤʘʭ, ʙʝʨʫʪʴ ʪʘʢʠʤʠ: ‪  =1,1...1,4; ‪  =1,8...2,5; 

‪̐Ȣ̒  ̑=1,5...2,0. ʉʝʨʝʜʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʜʚʠʛʫʥʽʚ ‪̐Ȣ̒ ʧ̑ʽʜ ʯʘʩ 

ʧʫʩʢʫ ʟʘʣʝʞʘʪʴ ʚʽʜ ʾʭʥʴʦʛʦ ʪʠʧʫ: ʟ ʥʝʟʘʣʝʞʥʠʤ ʟʙʫʜʞʝʥʥʷʤ 1,7...1,8; ʟʽ ʟʤʽ-
ʰʘʥʠʤ ʟʙʫʜʞʝʥʥʷʤ ð 1,8...1,9; ʟ ʧʦʩʣʽʜʦʚʥʠʤ ʟʙʫʜʞʝʥʥʷʤ (ʩʝʨʽʻʩʥʽ) ð 
1,5...1,7; ʜʣʷ ʘʩʠʥʭʨʦʥʥʠʭ ʟ ʬʘʟʦʚʠʤ ʨʦʪʦʨʦʤ - 1,5...1,7. 

ɿʘ ʢʘʪʘʣʦʛʦʤ ʧʦʧʝʨʝʜʥʴʦ ʚʠʙʠʨʘʻʤʦ ʝʣʝʢʪʨʦʜʚʠʛʫʥ ʪʠʧʫ ʪʘ ʨʦʟʨʘ-
ʭʦʚʫʻʤʦ ˙̎, ʪʘ ‪ ˙̐ Ȣ Ⱦὓ̎ . 

ʈʦʟʨʘʭʫʥʢʦʚʝ ʧʝʨʝʜʘʪʥʝ ʯʠʩʣʦ ʨʝʜʫʢʪʦʨʘ 

ό̑Ȣ̑
ὲ

ὲ̋
 



 

ʜʝ ὲ̋ ð ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʧʨʠʚʽʜʥʠʭ ʢʦʣʝʩ. 
 

ὲ̋
φπẗὺ

“Ὀ̋
Ȣ 

 
ɿʘ ʢʘʪʘʣʦʛʦʤ ʚʠʙʠʨʘʻʤʦ ʨʝʜʫʢʪʦʨ ʟ ʧʝʨʝʜʘʪʥʠʤ ʯʠʩʣʦʤ ό̑. 

ʌʘʢʪʠʯʥʘ ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʧʨʠʚʽʜʥʠʭ ʢʦʣʽʩ 
 

ὲ̋Ȣ̕
ὲ

ό̑
 

 
ʌʘʢʪʠʯʥʘ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʩʫʚʘʥʥʷ ʚʽʟʢʘ ʟ ʥʦʤʽʥʘʣʴʥʠʤ ʚʘʥʪʘʞʝʤ 
 

ὺȢ̕
ʌ$̋Î̋Ȣ̕

φπ
Ȣ 

 
ɿʚʝʜʝʥʽ ʜʦ ʚʘʣʫ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʩʪʘʪʠʯʥʽ ʤʦʤʝʥʪʠ ʩʠʣ ʦʧʦʨʫ ʧʝʨʝ-

ʩʫʚʘʥʥʶ ʚʽʟʢʘ ʟ ʚʘʥʪʘʞʦʤ 

˙ Ȣ̓̐

ὡ̒ ̓̋

ςό–̍
 Ȣ 

 
ɿʚʝʜʝʥʽ ʜʦ ʚʘʣʘ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʤʦʤʝʥʪʠ ʽʥʝʨʮʽʾ ʨʫʭʦʤʠʭ ʤʘʩ ʧʽʜ ʯʘʩ 

ʧʫʩʢʫ ʪʘ ʛʘʣʴʤʫʚʘʥʥʷ ʚʽʟʢʘ 
 

ὐ̈Ȣ̃̐ ὐ‏ ὐ̍
Ὃ Ὃ̃ ̨Ὑ̈̋

ό–̍
 

 
ʑʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʧʫʩʪʠʤʝ ʚ ʧʝʨʽʦʜ ʧʫʩʢʫ ʧʨʠʩʢʦʨʝʥʥʷ ́̐   ʤ/ʩ2, 

ʪʨʠʚʘʣʽʩʪʴ ʧʫʩʢʫ ʤʘʻ ʩʪʘʥʦʚʠʪʠ 
 

ὸ̐
ὺȢ̕

́̐
ȟὧȢ 

 
ʎʷ ʪʨʠʚʘʣʽʩʪʴ ʧʫʩʢʫ ʚʽʟʢʘ ʟ ʥʦʤʽʥʘʣʴʥʠʤ ʚʘʥʪʘʞʝʤ ʙʫʜʝ ʟʘʙʝʟʧʝʯʫ-

ʚʘʪʠʩʴ ʩʝʨʝʜʥʽʤ ʧʫʩʢʦʚʠʤ ʤʦʤʝʥʪʦʤ ʥʘ ʚʘʣʫ ʜʚʠʛʫʥʘ 
 

ὓ̐ Ȣ̒̑

ὐ̈Ȣ̃̐ ‫

ὸ̐
˙ Ȣ̓̐ Ȣ 

 
ʄʘʢʩʠʤʘʣʴʥʠʡ ʧʫʩʢʦʚʠʡ ʤʦʤʝʥʪ 
 

˙̐ Ȣ ςὓ̐ Ȣ̒̑ ‪ ὓ̎Ȣ 



 

ʇʫʩʢ ʜʚʠʛʫʥʘ ʥʝʟʘʚʘʥʪʘʞʝʥʦʛʦ ʚʽʟʢʘ ʜʦʮʽʣʴʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʪʠʤ ʩʘ-
ʤʠʤ ʩʝʨʝʜʥʽʤ ʧʫʩʢʦʚʠʤ ʤʦʤʝʥʪʦʤ ὓ̐ Ȣ̒ .̑ 

ʊʨʠʚʘʣʽʩʪʴ ʧʫʩʢʫ  

ὸ̐
ὐ̈Ȣ̃̐ ‫

ὓ̐ Ȣ̒  ̑ ˙ Ȣ̓̐ 
ȟὧȢ 

 
ʇʨʠʩʢʦʨʝʥʥʷ ʧʽʜ ʯʘʩ ʧʫʩʢʫ ʥʝʟʘʚʘʥʪʘʞʝʥʦʛʦ ʚʽʟʢʘ 
 

́̐
ὺ ̕

ὸ̐
Ȣ 

 
ʊʨʠʚʘʣʽʩʪʴ ʧʫʩʢʫ ʚʽʟʢʘ ʤʘʻ ʙʫʪʠ 5...6 ʩ ʽ ʥʝ ʙʽʣʴʰʝ. 
 
ɿʘʭʠʩʪ ʽ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ.  
ʉʫʯʘʩʥʽ ʚʘʥʪʘʞʦʧʽʜʽʡʤʘʣʴʥʽ ʤʝʭʘʥʽʟʤʠ ʧʨʘʮʶʶʪʴ ʫ ʩʢʣʘʜʥʠʭ ʜʠʥʘʤʽ-

ʯʥʠʭ ʨʝʞʠʤʘʭ ʽ ʥʘʣʝʞʘʪʴ ʜʦ ʦʙʣʘʜʥʘʥʥʷ ʧʽʜʚʠʱʝʥʦʾ ʥʝʙʝʟʧʝʢʠ, ʪʦʤʫ ʾʭ 
ʝʢʩʧʣʫʘʪʘʮʽʷ ʥʝʤʦʞʣʠʚʘ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤ ʟʘʭʠʩʪʫ ʪʘ ʘʚʪʦʤʘʪʠʟʘ-
ʮʽʾ. 

ʇʨʠʟʥʘʯʝʥʥʷ ʩʠʩʪʝʤ ʟʘʭʠʩʪʫ 
ʉʠʩʪʝʤʠ ʟʘʭʠʩʪʫ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ: 

¶ ʟʘʧʦʙʽʛʘʥʥʷ ʘʚʘʨʽʡʥʠʤ ʨʝʞʠʤʘʤ; 

¶ ʦʙʤʝʞʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʴ, ʱʦ ʧʝʨʝʚʠʱʫʶʪʴ ʜʦʧʫʩʪʠʤʽ; 

¶ ʟʘʭʠʩʪʫ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ ʪʘ ʤʝʭʘʥʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚʽʜ ʧʦʰ-
ʢʦʜʞʝʥʴ; 

¶ ʟʥʠʞʝʥʥʷ ʨʠʟʠʢʫ ʪʨʘʚʤʫʚʘʥʥʷ ʧʝʨʩʦʥʘʣʫ. 
ʆʩʥʦʚʥʽ ʚʠʜʠ ʟʘʭʠʩʪʽʚ 
ʋ ʚʘʥʪʘʞʦʧʽʜʽʡʤʘʣʴʥʠʭ ʤʝʭʘʥʽʟʤʘʭ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ: 

¶ ʟʘʭʠʩʪ ʚʽʜ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ (ʦʙʤʝʞʫʚʘʯ ʚʘʥʪʘʞʦʧʽʜʽʡʤʘʣʴʥʦ-
ʩʪʽ); 

¶ ʢʽʥʮʝʚʽ ʚʠʤʠʢʘʯʽ ʚʝʨʭʥʴʦʛʦ ʪʘ ʥʠʞʥʴʦʛʦ ʧʦʣʦʞʝʥʥʷ ʛʘʢʘ; 

¶ ʟʘʭʠʩʪ ʚʽʜ ʦʙʨʠʚʫ ʬʘʟ ʽ ʧʝʨʝʢʦʩʫ ʥʘʧʨʫʛʠ; 

¶ ʪʝʧʣʦʚʠʡ ʟʘʭʠʩʪ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ; 

¶ ʟʘʭʠʩʪ ʚʽʜ ʧʝʨʝʚʠʱʝʥʥʷ ʰʚʠʜʢʦʩʪʽ; 

¶ ʘʚʘʨʽʡʥʝ ʛʘʣʴʤʫʚʘʥʥʷ ʧʨʠ ʟʥʠʢʥʝʥʥʽ ʞʠʚʣʝʥʥʷ. 
ʉʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 
ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʢʨʘʥʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ ʟʘʙʝʟʧʝʯʫʻ: 

¶ ʢʝʨʫʚʘʥʥʷ ʰʚʠʜʢʽʩʪʶ ʧʽʜʡʦʤʫ ʪʘ ʦʧʫʩʢʘʥʥʷ; 

¶ ʧʣʘʚʥʠʡ ʧʫʩʢ ʽ ʛʘʣʴʤʫʚʘʥʥʷ; 

¶ ʩʠʥʭʨʦʥʽʟʘʮʽʶ ʨʦʙʦʪʠ ʢʽʣʴʢʦʭ ʤʝʭʘʥʽʟʤʽʚ; 

¶ ʜʠʩʪʘʥʮʽʡʥʝ ʘʙʦ ʧʨʦʛʨʘʤʥʝ ʢʝʨʫʚʘʥʥʷ. 
ʋ ʩʫʯʘʩʥʠʭ ʢʨʘʥʘʭ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ: 

¶ ʯʘʩʪʦʪʥʦ-ʢʝʨʦʚʘʥʽ ʝʣʝʢʪʨʦʧʨʠʚʦʜʠ; 

¶ ʧʨʦʛʨʘʤʦʚʘʥʽ ʣʦʛʽʯʥʽ ʢʦʥʪʨʦʣʝʨʠ (PLC); 



 

¶ ʜʘʪʯʠʢʠ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʰʚʠʜʢʦʩʪʽ, ʧʦʣʦʞʝʥʥʷ; 

¶ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʜʽʘʛʥʦʩʪʠʢʠ. 
 
ɺʠʤʦʛʠ ʜʦ ʙʝʟʧʝʢʠ ʪʘ ʥʘʜʽʡʥʦʩʪʽ.  
ɿʘʛʘʣʴʥʽ ʚʠʤʦʛʠ ʜʦ ʙʝʟʧʝʢʠ 
ɹʝʟʧʝʢʘ ʚʘʥʪʘʞʦʧʽʜʽʡʤʘʣʴʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʫʢʫʧʥʽʩʪʶ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ, ʝʣʝʢʪʨʠʯʥʠʭ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʽ ʧʝʨʝʜʙʘʯʘʻ: 

¶ ʚʠʢʣʶʯʝʥʥʷ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʨʫʭʫ ʚʘʥʪʘʞʫ; 

¶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʪʨʠʤʘʥʥʷ ʚʘʥʪʘʞʫ ʧʨʠ ʘʚʘʨʽʡʥʦʤʫ ʚʽʜʢʣʶʯʝʥʥʽ 
ʞʠʚʣʝʥʥʷ; 

¶ ʦʙʤʝʞʝʥʥʷ ʜʦʩʪʫʧʫ ʧʝʨʩʦʥʘʣʫ ʜʦ ʥʝʙʝʟʧʝʯʥʠʭ ʟʦʥ; 

¶ ʥʘʜʽʡʥʝ ʛʘʣʴʤʫʚʘʥʥʷ ʚ ʫʩʽʭ ʨʝʞʠʤʘʭ ʨʦʙʦʪʠ. 
ʅʘʜʽʡʥʽʩʪʴ ʷʢ ʽʥʞʝʥʝʨʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 
ʅʘʜʽʡʥʽʩʪʴ ʢʨʘʥʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ: 

¶ ʙʝʟʚʽʜʤʦʚʥʽʩʪʶ; 

¶ ʜʦʚʛʦʚʽʯʥʽʩʪʶ; 

¶ ʨʝʤʦʥʪʦʧʨʠʜʘʪʥʽʩʪʶ; 

¶ ʟʙʝʨʝʞʫʚʘʥʽʩʪʶ ʧʘʨʘʤʝʪʨʽʚ ʫʧʨʦʜʦʚʞ ʩʪʨʦʢʫ ʩʣʫʞʙʠ. 
ʅʘ ʥʘʜʽʡʥʽʩʪʴ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʶʪʴ: 

¶ ʛʨʫʧʘ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʤʝʭʘʥʽʟʤʫ; 

¶ ʜʠʥʘʤʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠ ʧʫʩʢʫ ʪʘ ʛʘʣʴʤʫʚʘʥʥʽ; 

¶ ʷʢʽʩʪʴ ʝʣʝʢʪʨʦʧʨʠʚʦʜʘ ʽ ʛʘʣʴʤ; 

¶ ʩʪʘʥ ʢʘʥʘʪʽʚ, ʙʣʦʢʽʚ, ʙʘʨʘʙʘʥʘ; 

¶ ʨʽʚʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʟʘʭʠʩʪʫ. 
ɺʟʘʻʤʦʟʚôʷʟʦʢ ʙʝʟʧʝʢʠ ʽ ʥʘʜʽʡʥʦʩʪʽ 
ɹʝʟʧʝʢʘ ʽ ʥʘʜʽʡʥʽʩʪʴ ʻ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʤʠ ʧʦʥʷʪʪʷʤʠ: 

¶ ʟʥʠʞʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʧʽʜʚʠʱʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʘʚʘʨʽʡ; 

¶ ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʭʠʩʪʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʨʠʩʢʦʨʝʥʦʛʦ ʟʥʦʩʫ; 

¶ ʩʫʯʘʩʥʽ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʦʜʥʦʯʘʩʥʦ ʧʽʜʚʠʱʫʶʪʴ ʽ ʙʝʟ-
ʧʝʢʫ, ʽ ʨʝʩʫʨʩ ʦʙʣʘʜʥʘʥʥʷ. 

 
ʄʦʜʝʨʥʽʟʘʮʽʷ ʢʨʘʥʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 
ʄʝʪʘ ʤʦʜʝʨʥʽʟʘʮʽʾ 
ʄʦʜʝʨʥʽʟʘʮʽʷ ʚʘʥʪʘʞʦʧʽʜʽʡʤʘʣʴʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʚʠʢʦʥʫʻʪʴʩʷ ʟ ʤʝʪʦʶ: 

¶ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʝʢʩʧʣʫʘʪʘʮʽʾ; 

¶ ʟʙʽʣʴʰʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʨʝʩʫʨʩʫ; 

¶ ʟʥʠʞʝʥʥʷ ʝʥʝʨʛʦʚʠʪʨʘʪ; 

¶ ʘʜʘʧʪʘʮʽʾ ʦʙʣʘʜʥʘʥʥʷ ʜʦ ʩʫʯʘʩʥʠʭ ʚʠʤʦʛ ʚʠʨʦʙʥʠʮʪʚʘ. 
ʆʩʥʦʚʥʽ ʥʘʧʨʷʤʠ ʤʦʜʝʨʥʽʟʘʮʽʾ 
ʅʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʥʘʧʨʷʤʘʤʠ ʤʦʜʝʨʥʽʟʘʮʽʾ ʻ: 

¶ ʟʘʤʽʥʘ ʟʘʩʪʘʨʽʣʠʭ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ ʥʘ ʯʘʩʪʦʪʥʦ-ʢʝʨʦʚʘʥʽ; 

¶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ ʛʘʣʴʤʫʚʘʥʥʷ; 

¶ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʦʙʤʝʞʫʚʘʯʽʚ ʥʘʚʘʥʪʘʞʝʥʥʷ; 



 

¶ ʤʦʜʝʨʥʽʟʘʮʽʷ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ (PLC, HMI); 

¶ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ. 
ʆʩʦʙʣʠʚʦʩʪʽ ʤʦʜʝʨʥʽʟʘʮʽʾ ʜʽʶʯʠʭ ʢʨʘʥʽʚ 
ʇʨʠ ʤʦʜʝʨʥʽʟʘʮʽʾ, ʷʢ ʧʨʘʚʠʣʦ: 

¶ ʟʙʝʨʽʛʘʻʪʴʩʷ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʷ; 

¶ ʦʥʦʚʣʶʶʪʴʩʷ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʽ ʪʘ ʝʣʝʢʪʨʦʥʥʽ ʢʦʤʧʦʥʝʥʪʠ; 

¶ ʟʤʝʥʰʫʶʪʴʩʷ ʜʠʥʘʤʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ; 

¶ ʧʽʜʚʠʱʫʻʪʴʩʷ ʪʦʯʥʽʩʪʴ ʧʦʟʠʮʽʶʚʘʥʥʷ ʚʘʥʪʘʞʫ. 
ʄʦʜʝʨʥʽʟʘʮʽʷ ʜʦʟʚʦʣʷʻ ʩʫʪʪʻʚʦ ʧʨʦʜʦʚʞʠʪʠ ʩʪʨʦʢ ʩʣʫʞʙʠ ʢʨʘʥʘ ʙʝʟ 

ʧʦʚʥʦʾ ʡʦʛʦ ʟʘʤʽʥʠ. 
 
ɺʽʪʯʠʟʥʷʥʘ ʪʘ ʤʽʞʥʘʨʦʜʥʘ ʥʦʨʤʘʪʠʚʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ ʧʦ ʢʨʘʥʘʤ.  
ʢʣʘʩʠʬʽʢʘʮʽʷ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʚʘʥʪʘʞʦʧʽʜʽʡʤʘʣʴʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʚʠʢʦ-

ʥʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʘʢʠʭ ʩʪʘʥʜʘʨʪʽʚ ISO: 
¶ ISO 4301-1 ð Classification of lifting appliances ï General 
¶ ISO 4301-5 ð Classification of cranes 
¶ ISO 4306-1 ð Cranes ï Vocabulary 
¶ ISO 9927-1 ð Cranes ï Inspections 
ʎʽ ʩʪʘʥʜʘʨʪʠ ʚʩʪʘʥʦʚʣʶʶʪʴ ʫʥʽʬʽʢʦʚʘʥʫ ʩʠʩʪʝʤʫ ʦʮʽʥʶʚʘʥʥʷ ʨʝ-

ʞʠʤʽʚ ʨʦʙʦʪʠ, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ: 
¶ ʚʠʙʦʨʽ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ; 
¶ ʨʦʟʨʘʭʫʥʢʫ ʤʝʭʘʥʽʟʤʽʚ; 
¶ ʚʠʟʥʘʯʝʥʥʽ ʨʝʩʫʨʩʫ ʪʘ ʥʘʜʽʡʥʦʩʪʽ; 
¶ ʤʦʜʝʨʥʽʟʘʮʽʾ ʢʨʘʥʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 
ɺ ʟʚôʟʢʫ ʟ ʥʦʨʤʘʣʽʟʘʮʽʻʶ ʥʦʨʤ ʪʘ ʧʨʘʚʠʣ ʟ ɭʚʨʦʧʝʡʩʴʢʠʤ ʩʦʶʟʦʤ ʚ 

ʋʢʨʘʾʥʽ ʧʦʩʪʫʧʦʚʦ ʚʧʨʦʚʘʜʞʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʝ ʥʦʨʤʘʪʠʚʥʝ ʧʦʣʝ ʜʣʷ ʧʦʜʘ-
ʣʴʰʦʛʦ ʦʟʥʘʡʦʤʣʝʥʥʷ ʧʝʨʝʭʦʜʴʪʝ  ʟʘ ʧʦʩʠʣʘʥʥʷʤ  ʞʫʨʥʘʣ ʧʽʜʡʦʤʥʽ ʩʧʦ-
ʨʫʜʠ. ʩʧʝʮʽʘʣʴʥʘ ʪʝʭʥʽʢʘ lifting equipment and special devices magazine: ʝʚ-
ʨʦʧʝʡʩʢʠʝ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ ʥʘ ʛʨʫʟʦʧʦʜʲʸʤʥʳʝ ʢʨʘʥʳ 

ʏʠʥʥʽ ʩʪʘʥʜʘʨʪʠ EN ʟ ʧʦʧʨʘʚʢʘʤʠ ʪʘ ʜʦʧʦʚʥʝʥʥʷʤʠ CEN/TC 147 
"ʂʨʘʥʠ. ɹʝʟʧʝʢʘè ʩʢʣʘʜʘʻʪʴʩʷ ʟ: 

- EN 12077-2:1998+A1:2008 ɹʝʟʧʝʢʘ ʢʨʘʥʽʚ. ɺʠʤʦʛʠ ɹʝʟʧʝʢʘ ʪʘ ʦʭʦ-
ʨʦʥʘ ʟʜʦʨʦʚ'ʷ. ʏʘʩʪʠʥʘ 2. ʇʨʠʩʪʨʦʾ ʦʙʤʝʞʝʥʥʷ ʪʘ ʽʥʜʠʢʘʮʽʾ*; 

- EN 12644-1:2001+A1:2008 ʂʨʘʥʠ. ɯʥʬʦʨʤʘʮʽʷ ʜʣʷ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ 
ʪʝʩʪʫʚʘʥʥʷ. ʏʘʩʪʠʥʘ 1. ɯʥʩʪʨʫʢʮʽʾ*; 

- EN 12644-2:2000+A1:2008 ʂʨʘʥʠ. ɯʥʬʦʨʤʘʮʽʷ ʜʣʷ ɽʢʩʧʣʫʘʪʘʮʽʷ ʪʘ 
ʪʝʩʪʫʚʘʥʥʷ. ʏʘʩʪʠʥʘ 2. ʄʘʨʢʫʚʘʥʥʷ*; 

- EN 12999:2011+A2:2018 ʂʨʘʥʠ. ʅʘʚʘʥʪʘʞʫʚʘʣʴʥʽ ʢʨʘʥʠ*; 
- EN 13000:2010+A1:2014 ʂʨʘʥʠ. ʄʦʙʽʣʴʥʽ ʢʨʘʥʠ*; 
- EN 13001-1:2015 ʂʨʘʥʠ. ʆʩʥʦʚʠ ʜʠʟʘʡʥʫ. ʏʘʩʪʠʥʘ 1. ɿʘʛʘʣʴʥʽ ʧʨʠʥ-

ʮʠʧʠ ʪʘ ʚʠʤʦʛʠ*; 
- EN 13001-2:2014 ʂʨʘʥʠ. ʆʩʥʦʚʠ ʜʠʟʘʡʥʫ. ʏʘʩʪʠʥʘ 2. ɺʧʣʠʚ ʥʘʚʘʥ-

ʪʘʞʝʥʴ*; 
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- EN 13001-3-1:2012+A2:2018 ʂʨʘʥʠ. ʆʩʥʦʚʠ ʜʠʟʘʡʥʫ. ʏʘʩʪʠʥʘ 3-1. 
ɻʨʘʥʠʯʥʽ ʩʪʘʥʠ ʪʘ ʧʝʨʝʚʽʨʢʠ ʤʽʮʥʦʩʪʽ ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ*; 

- EN 13001-3-2:2014 ʂʨʘʥʠ. ʆʩʥʦʚʠ ʜʠʟʘʡʥʫ. ʏʘʩʪʠʥʘ 3-2. ɻʨʘʥʠʯʥʽ 
ʩʪʘʥʠ ʪʘ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʢʘʥʘʪʽʚ ʫ ʧʽʜʡʦʤʥʠʭ ʩʠʩʪʝʤʘʭ*; 

- EN 13001-3-3:2014 ʂʨʘʥʠ. ʆʩʥʦʚʠ ʜʠʟʘʡʥʫ. ʏʘʩʪʠʥʘ 3-3. ɻʨʘʥʠʯʥʽ 
ʩʪʘʥʠ ʪʘ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʢʦʥʪʘʢʪʽʚ ʢʦʣʝʩʘ ʽ ʨʝʡʢʠ*; 

- EN 13001-3-4:2018 ʂʨʘʥʠ. ʆʩʥʦʚʠ ʜʠʟʘʡʥʫ. ʏʘʩʪʠʥʘ 3-4. ɻʨʘʥʠʯʥʽ 
ʩʪʘʥʠ ʪʘ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʘʰʠʥ ʽ ʤʝʭʘʥʽʟʤʽʚ. ʇʽʜʰʠʧʥʠʢʠ; 

- EN 13001-3-5:2016 ʂʨʘʥʠ. ʆʩʥʦʚʠ ʜʠʟʘʡʥʫ. ʏʘʩʪʠʥʘ 3-5. ɻʨʘʥʠʯʥʽ 
ʩʪʘʥʠ ʪʘ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʢʦʚʘʥʠʭ ʛʘʯʢʽʚ*; 

- EN 13001-3-6:2018 ʂʨʘʥʠ. ʆʩʥʦʚʠ ʜʠʟʘʡʥʫ. ʏʘʩʪʠʥʘ 3-6. ɻʨʘʥʠʯʥʽ 
ʩʪʘʥʠ ʪʘ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʘʰʠʥʠ. ɻʽʜʨʘʚʣʽʯʥʽ ʮʠʣʽʥʜʨʠ; 

- EN 13135:2013+A1:2018 ʂʨʘʥʠ. ʆʭʦʨʦʥʘ. ɼʠʟʘʡʥ. ɺʠʤʦʛʠ ʜʦ ʦʙʣʘ-
ʜʥʘʥʥʷ*; 

- EN 13155:2003+A2:2009 ʂʨʘʥʠ. ʆʭʦʨʦʥʘ. ɿʥʽʤʥʽ ʧʽʜʡʦʤʥʽ ʧʨʠʩʪʨʦʾ*; 
- EN 13157:2004+A1:2009 ʂʨʘʥʠ. ʆʭʦʨʦʥʘ. ʈʫʯʥʽ ʢʨʘʥʠ*; 
- EN 13557:2003+A2:2008 ʂʨʘʥʠ. ʆʨʛʘʥʠ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʢʦʥʪʨʦʣʶ*; 
- EN 13586:2004+A1:2008 ʂʨʘʥʠ. ɼʦʩʪʫʧʥʽʩʪʴ*; 
- EN 13852-1:2013 ʂʨʘʥʠ. ʄʦʨʩʴʢʽ ʢʨʘʥʠ. ʏʘʩʪʠʥʘ 1. ʫʥʽʚʝʨʩʘʣʴʥʽ 

ʤʦʨʩʴʢʽ ʢʨʘʥʠ*; 
- EN 13852-2:2004 ʂʨʘʥʠ. ʄʦʨʩʴʢʽ ʢʨʘʥʠ. ʏʘʩʪʠʥʘ 2. ʇʣʘʚʫʯʽ ʢʨʘʥʠ; 
- EN 14238:2004+A1:2009 ʂʨʘʥʠ. ʄʘʥʽʧʫʣʷʪʦʨʠ ʟ ʨʫʯʥʠʤ ʢʝʨʫʚʘʥʥʷʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ*; 
- EN 14439:2006+A2:2009 ʂʨʘʥʠ. ʆʭʦʨʦʥʘ. ɹʘʰʪʦʚʽ ʢʨʘʥʠ*; 
- EN 14492-1:2006+A1:2009 ʂʨʘʥʠ. ʃʝʙʽʜʢʠ ʪʘ ʧʽʜʡʦʤʥʠʢʠ ʟ ʤʝʭʘʥʽʯ-

ʥʠʤ ʧʨʠʚʦʜʦʤ. ʏʘʩʪʠʥʘ 1. ʃʝʙʽʜʢʠ ʟ ʤʝʭʘʥʽʯʥʠʤ ʧʨʠʚʦʜʦʤ*; 
- EN 14492-1:2006+A1:2009/AC:2010 ʂʨʘʥʠ. ʃʝʙʽʜʢʠ ʪʘ ʧʽʜʡʦʤʥʠʢʠ ʟ 

ʤʝʭʘʥʽʯʥʠʤ ʧʨʠʚʦʜʦʤ. ʏʘʩʪʠʥʘ 1. ʃʝʙʽʜʢʠ ʟ ʤʝʭʘʥʽʯʥʠʤ ʧʨʠʚʦʜʦʤ*; 
- EN 14492-2:2006+A1:2009 ʂʨʘʥʠ. ʃʝʙʽʜʢʠ ʪʘ ʧʽʜʡʦʤʥʠʢʠ ʟ ʤʝʭʘʥʽʯ-

ʥʠʤ ʧʨʠʚʦʜʦʤ. ʏʘʩʪʠʥʘ 2. ʄʝʭʘʥʽʯʥʦ ʢʝʨʦʚʘʥʽ ʧʽʜʡʦʤʥʠʢʠ*; 
- EN 14492-2:2006+A1:2009/AC:2010 ʂʨʘʥʠ. ʃʝʙʽʜʢʠ ʪʘ ʧʽʜʡʦʤʥʠʢʠ ʟ 

ʤʝʭʘʥʽʯʥʠʤ ʧʨʠʚʦʜʦʤ. ʏʘʩʪʠʥʘ 2. ʄʝʭʘʥʽʯʥʦ ʢʝʨʦʚʘʥʽ ʧʽʜʡʦʤʥʠʢʠ*; 
- EN 14502-1:2010 ʂʨʘʥʠ. ʆʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʽʜʥʷʪʪʷ ʣʶʜʝʡ. ʏʘʩʪʠʥʘ 

1. ʇʦʚʽʰʝʥʥʷ ʢʦʰʠʢʠ*; 
- EN 14502-2:2005+A1:2008 ʂʨʘʥʠ. ʆʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʽʜʥʷʪʪʷ ʣʶʜʝʡ. 

ʏʘʩʪʠʥʘ 2. ʇʦʩʪʠ ʢʝʨʫʚʘʥʥʷ ʧʽʜʡʦʤʦʤ*; 
- EN 14985:2012 ʂʨʘʥʠ. ʂʨʘʥʠ ʟ ʧʦʚʦʨʦʪʥʠʤ ʩʪʨʽʣʦʶ*; 
- EN 15011:2011+A1:2014 ʂʨʘʥʠ. ʂʦʥʪʘʢʪʥʽ ʪʘ ʧʦʨʪʘʣʴʥʽ ʢʨʘʥʠ*; 
- EN 15056:2006+A1:2009 ʂʨʘʥʠ. ɺʠʤʦʛʠ ʜʦ ʢʦʥʪʝʡʥʝʨʥʠʭ ʜʠʩʪʨʠʙ'-

ʶʪʦʨʽʚ*; 
- EN 16851:2017 ʂʨʘʥʠ. ʃʝʛʢʽ ʢʨʘʥʦʚʽ ʩʠʩʪʝʤʠ*; 
- EN 60204-32:2008 ɹʝʟʧʝʢʘ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ ʤʘʰʠʥ. ʏʘʩʪʠʥʘ 32. 

ɺʠʤʦʛʠ ʜʦ ʧʽʜʡʦʤʥʽ ʤʘʰʠʥʠ*. 
ɼʦʜʘʪʢʠ: 



 

1. ʉʪʘʥʜʘʨʪʠ EN ʟ ʧʦʟʥʘʯʢʦʶ * ʧʨʠʡʤʘʶʪʴʩʷ ʚ ʋʢʨʘʾʥʽ ʚ ʽʜʝʥʪʠʯʥʦ 
ʛʘʨʤʦʥʽʟʦʚʘʥʠʡ (DSTU EN); 

2. A1, A2 ʪʦʱʦ ï ʟʤʽʥʠ ʫ ʩʪʘʥʜʘʨʪʘʭ, AC ï ʧʦʧʨʘʚʢʠ. 
 
ʅʠʞʯʝ ʪʘʢʦʞ ʥʘʚʝʜʝʥʽ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʻʚʨʦʧʝʡʩʴʢʽ ʩʪʘʥʜʘʨʪʠ 

EN ʧʝʨʝʛʣʷʥʫʪʘ (ʥʦʚʝ ʚʠʜʘʥʥʷ) ʚʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʽ ʪʘ ʚʥʝʩʝʥʽ ʟʤʽʥʠ 
ʜʦ ʽʩʥʫʶʯʠʭ, ʧʽʜʛʦʪʦʚʣʝʥʽ ʜʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʫ 2019-2020: 

- EN 13001-3-2:2014+A1 ʂʨʘʥʠ. ʆʩʥʦʚʠ ʜʠʟʘʡʥʫ. ʏʘʩʪʠʥʘ 3-2. ɻʨʘʥʠ-
ʯʥʽ ʩʪʘʥʠ ʪʘ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʢʘʥʘʪʽʚ ʫ ʩʠʩʪʝʤʘʭ ʧʽʜʡʦʤ; 

- EN 13001-3-5:2016+ A1 ʂʨʘʥʠ. ʆʩʥʦʚʠ ʜʠʟʘʡʥʫ. ʏʘʩʪʠʥʘ 3-5. ʄʘʨ-
ʛʽʥʘʣʴʥʘ ʩʪʘʥ ʽ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʢʦʚʘʥʠʭ ʽ ʣʠʪʠʭ ʛʘʯʢʽʚ; 

- EN 13155 ʂʨʘʥʠ. ʆʭʦʨʦʥʘ. ɿʥʽʤʥʠʡ ʧʽʜʡʦʤʥʽ ʧʨʠʩʪʨʦʾ; 
- EN 14492-1 ʂʨʘʥʠ. ʃʝʙʽʜʢʠ ʪʘ ʧʽʜʡʦʤʥʠʢʠ ʟ ʤʝʭʘʥʽʯʥʠʤʠ ɰʜʴ. ʏʘʩ-

ʪʠʥʘ 1. ʃʝʙʽʜʢʠ ʟ ʤʝʭʘʥʽʯʥʠʤ ʧʨʠʚʦʜʦʤ; 
- EN 14492-2 ʂʨʘʥʠ. ʃʝʙʽʜʢʠ ʪʘ ʧʽʜʡʦʤʥʠʢʠ ʟ ʤʝʭʘʥʽʯʥʠʤʠ ɰʜʴ. ʏʘʩ-

ʪʠʥʘ 2. ʊʘʣʽ ʟ ʤʝʭʘʥʽʯʥʠʤ ʧʨʠʚʦʜʦʤ; 
- EN 12999 ʂʨʘʥʠ. ʅʘʚʘʥʪʘʞʫʚʘʣʴʥʽ ʢʨʘʥʠ; 
- EN 13000 ʂʨʘʥʠ. ʄʦʙʽʣʴʥʽ ʢʨʘʥʠ; 
- EN 13001-2 ʂʨʘʥʠ. ʆʩʥʦʚʠ ʜʠʟʘʡʥʫ. ʏʘʩʪʠʥʘ 2. ɺʧʣʠʚ ʥʘʚʘʥʪʘʞʝʥʴ; 
- EN 13001-3-7 ʂʨʘʥʠ. ʆʩʥʦʚʠ ʜʠʟʘʡʥʫ. ʏʘʩʪʠʥʘ 3-7. ɻʨʘʥʠʯʥʽ ʩʪʘʥʠ 

ʪʘ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʢʦʥʬʦʨʤʽʟʤʫ ʤʘʰʠʥ. ʐʝʩʪʝʨʥʽ ʪʘ ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ; 
- EN 13001-3-8 ʂʨʘʥʠ. ʆʩʥʦʚʠ ʜʠʟʘʡʥʫ. ʏʘʩʪʠʥʘ 3-8. ɻʨʘʥʠʯʥʽ ʩʪʘʥʠ 

ʪʘ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʢʦʥʬʦʨʤʽʟʤʫ ʤʘʰʠʥ. ʐʘʭʪʠ; 
- EN 13586 ʂʨʘʥʠ. ɼʦʩʪʫʧʥʽʩʪʴ; 
- EN 13852-1 ʂʨʘʥʠ. ʄʦʨʩʴʢʽ ʢʨʘʥʠ. ʏʘʩʪʠʥʘ 1. ʫʥʽʚʝʨʩʘʣʴʥʽ ʤʦʨʩʴʢʽ 

ʢʨʘʥʠ; 
- EN 13852-3 ʂʨʘʥʠ. ʄʦʨʩʴʢʽ ʢʨʘʥʠ. ʏʘʩʪʠʥʘ 3. ʃʝʛʢʽ ʤʦʨʩʴʢʽ ʢʨʘʥʠ; 
- EN 14439 ʂʨʘʥʠ. ɹʘʰʪʦʚʽ ʢʨʘʥʠ; 
- EN 15011 ʂʨʘʥʠ. ʂʦʥʪʘʢʪʥʽ ʪʘ ʧʦʨʪʘʣʴʥʽ ʢʨʘʥʠ; 
- EN 16851 ʂʨʘʥʠ. ʃʝʛʢʽ ʢʨʘʥʦʚʽ ʩʠʩʪʝʤʠ; 
- EN 17076 ɹʘʰʪʦʚʽ ʢʨʘʥʠ. ʉʠʩʪʝʤʠ ʟʘʧʦʙʽʛʘʥʥʷ ʟ̔ ʪʢʥʝʥʥʷ. ɺʠʤʦʛʠ 

ʙʝʟʧʝʢʠ; 
- EN ʂʨʘʥʠ. ɯʥʪʝʨʬʝʡʩ (ʚʟʘʻʤʦʜʽʷ) ʤʽʞ ʢʨʘʥʦʤ- ʽ ʨʦʙʦʯʦʶ ʧʣʘʪʬʦʨ-

ʤʦʶ; 
- EN ʂʨʘʥʠ. ɺʠʤʦʛʠ ʜʦ ʟʚʘʨʥʠʭ ʬʦʨʤʘʮʽʾ. 
 
ɺʠʩʥʦʚʢʠ. 
1. ɺʘʥʪʘʞʦʧʽʜʽʡʤʘʣʴʥʽ ʤʝʭʘʥʽʟʤʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʢʣʘʜʥʠʤʠ 

ʟʤʽʥʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʪʘ ʮʠʢʣʽʯʥʠʤʠ ʨʝʞʠʤʘʤʠ ʨʦʙʦʪʠ, ʱʦ ʚʠʟʥʘʯʘʻ 
ʩʧʝʮʠʬʽʢʫ ʾʭ ʽʥʞʠʥʽʨʠʥʛʫ. 

2. ɺʠʙʽʨ ʝʣʝʢʪʨʦʧʨʠʚʦʜʘ ʧʦʚʠʥʝʥ ʚʨʘʭʦʚʫʚʘʪʠ ʛʨʫʧʫ ʨʝʞʠʤʫ ʨʦ-
ʙʦʪʠ, ʜʠʥʘʤʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʚʠʤʦʛʠ ʜʦ ʧʝʨʝʚʘʥʪʘʞʫʚʘʣʴʥʦʾ ʟʜʘʪʥʦ-
ʩʪʽ. 

3. ɼʠʥʘʤʽʢʘ ʧʫʩʢʫ ʽ ʛʘʣʴʤʫʚʘʥʥʷ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ ʙʝʟ-
ʧʝʢʠ ʪʘ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʢʨʘʥʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 



 

4. ʇʦʣʽʩʧʘʩʪʠ ʽ ʥʘʧʨʷʤʥʽ ʙʣʦʢʠ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʟʧʦʜʽʣ ʟʫ-
ʩʠʣʴ ʫ ʢʘʥʘʪʽ ʪʘ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʤʝʭʘʥʽʯʥʽ ʝʣʝʤʝʥʪʠ. 

5. ʉʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʟʘʭʠʩʪʫ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʩʫ-
ʯʘʩʥʠʭ ʢʨʘʥʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ. 

6. ʄʦʜʝʨʥʽʟʘʮʽʷ ʢʨʘʥʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʝʥʝ-
ʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ, ʙʝʟʧʝʢʫ ʪʘ ʥʘʜʽʡʥʽʩʪʴ ʙʝʟ ʟʘʤʽʥʠ ʚʩʽʻʾ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʾ. 

 
ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ ʜʦ ʪʝʤʠ 10. 
1. ʗʢʽ ʦʩʥʦʚʥʽ ʪʠʧʠ ʚʘʥʪʘʞʦʧʽʜʽʡʤʘʣʴʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʟʘʩʪʦʩʦʚʫ-

ʶʪʴʩʷ ʫ ʧʨʦʤʠʩʣʦʚʦʩʪʽ? 
2. ʏʠʤ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʫʤʦʚʠ ʨʦʙʦʪʠ ʢʨʘʥʽʚ, ʪʘʣʝʡ ʽ ʣʝʙʽʜʦʢ? 
3. ʗʢʽ ʬʘʢʪʦʨʠ ʚʠʟʥʘʯʘʶʪʴ ʚʠʙʽʨ ʝʣʝʢʪʨʦʧʨʠʚʦʜʘ ʤʝʭʘʥʽʟʤʫ ʧʽʜ-

ʡʦʤʫ? 
4. ʏʦʤʫ ʝʣʝʢʪʨʦʧʨʠʚʦʜʠ ʢʨʘʥʽʚ ʧʦʚʠʥʥʽ ʤʘʪʠ ʧʽʜʚʠʱʝʥʫ ʧʝʨʝʚʘʥ-

ʪʘʞʫʚʘʣʴʥʫ ʟʜʘʪʥʽʩʪʴ? 
5. ʗʢʠʡ ʚʧʣʠʚ ʤʘʶʪʴ ʧʨʠʩʢʦʨʝʥʥʷ ʪʘ ʫʧʦʚʽʣʴʥʝʥʥʷ ʥʘ ʜʠʥʘʤʽʯʥʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ? 
6. ʗʢʽ ʬʫʥʢʮʽʾ ʚʠʢʦʥʫʶʪʴ ʛʘʣʴʤʘ ʫ ʢʨʘʥʦʚʠʭ ʤʝʭʘʥʽʟʤʘʭ? 
7. ɼʣʷ ʯʦʛʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʦʣʽʩʧʘʩʪʠ ʫ ʚʘʥʪʘʞʦʧʽʜʽʡʤʘʣʴʥʠʭ 

ʤʝʭʘʥʽʟʤʘʭ? 
8. ʗʢ ʟʤʽʥʶʻʪʴʩʷ ʥʘʪʷʛ ʢʘʥʘʪʘ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʢʽʣʴʢʦʩʪʽ ʡʦʛʦ ʚʽʪʦʢ? 
9. ʏʦʤʫ ʚ ʩʭʝʤʘʭ ʧʽʜʡʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘʧʨʷʤʥʽ ʙʣʦʢʠ? 
10. ʗʢʽ ʦʩʥʦʚʥʽ ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʢʨʘʥʦʚʠʭ ʤʝʭʘ-

ʥʽʟʤʘʭ? 
11. ʗʢʽ ʧʝʨʝʚʘʛʠ ʜʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʯʘʩʪʦʪʥʦʛʦ ʢʝʨʫʚʘʥʥʷ? 
12. ʗʢʽ ʪʝʭʥʽʯʥʽ ʟʘʭʦʜʠ ʧʽʜʚʠʱʫʶʪʴ ʥʘʜʽʡʥʽʩʪʴ ʚʘʥʪʘʞʦʧʽʜʽʡʤʘʣʴ-

ʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ? 
 
ɺʠʢʦʨʠʩʪʘʥʘ ʣʽʪʝʨʘʪʫʨʘ. 
1. ʊʨʘʥʩʧʦʨʪʥʽ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ: ʂʦʥʩʧʝʢʪ 

ʣʝʢʮʽʡ : ʥʘʚʯ. ʧʦʩʽʙ. ʜʣʷ ʩʪʫʜ. ʩʧʝʮʽʘʣʴʥʦʩʪʽ 141 çɽʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʘ, ʝʣʝ-
ʢʪʨʦʪʝʭʥʽʢʘ ʪʘ ʝʣʝʢʪʨʦʤʝʭʘʥʽʢʘè / ʫʢʣʘʜ.: ʉ.ɺ. ɿʘʡʯʝʥʢʦ, ɺ.ɸ. ʇʦʙʽʛʘʡʣʦ, 
ɺ.ɻ. ɼʫʙʦʚʠʢ. ʂʠʾʚ : ʂʇɯ ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ, 2022.  136 ʩ. 

2. ɼʠʥʘʤʽʢʘ ʡ ʦʧʪʠʤʽʟʘʮʽʷ ʧʽʜʡʦʤʥʦ-ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʘʰʠʥ : ʤʦʥʦʛ-
ʨʘʬʽʷ / ɺ.ʉ. ʃʦʚʝʡʢʽʥ, ʖ.ʆ. ʈʦʤʘʩʝʚʠʯ., ʏʦʚʥʶʢ ʖ.ɺ., ɯ.ʆ. ʂʘʜʠʢʘʣʦ. ʂʠʾʚ 
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