
 

 

 

 
 

 

ʃʆʂɸʃʅʀ ʈɽɻʀʉʊɸʈ ɹɸɿʅʀʍ ʉʊɸʅʀʎɸ 

ʆʇʐʊʀʅɽ ɹʆʉʀʃɽɻʈɸɼ 

 

 

 

 

 

 

 

 

 
ɹʆʉʀʃɽɻʈɸɼ, ʥʦʚʝʤʙʘʨ 2021. ʛʦʜʠʥʝ 



2 

 
ɸʛʝʥʮʠʿʘ ʟʘ ʢʦʥʩʘʣʪʠʥʛ ʠ ʦʩʪʘʣʝ ʩʪʨʫʯʥʝ ʠ ʪʝʭʥʠʯʢʝ ʜʝʣʘʪʥʦʩʪʠ ʠʟʦʙʣʘʩʪʠ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʅʠʰ 

ʃʦʢʘʣʥʠ ʨʝʛʠʩʪʘʨ ʙʘʟʥʠʭ ʩʪʘʥʠʮʘ, ɹʦʩʠʣʝʛʨʘʜ 
 

  

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 



3 

 
ɸʛʝʥʮʠʿʘ ʟʘ ʢʦʥʩʘʣʪʠʥʛ ʠ ʦʩʪʘʣʝ ʩʪʨʫʯʥʝ ʠ ʪʝʭʥʠʯʢʝ ʜʝʣʘʪʥʦʩʪʠ ʠʟʦʙʣʘʩʪʠ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʅʠʰ 

ʃʦʢʘʣʥʠ ʨʝʛʠʩʪʘʨ ʙʘʟʥʠʭ ʩʪʘʥʠʮʘ, ɹʦʩʠʣʝʛʨʘʜ 
 

  

 

 

 

 

ʅʆʉʀʃɸʎ ʇʈʆɱɽʂʊɸ:  

ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ, ʆʧʰʪʠʥʘ ɹʦʩʠʣʝʛʨʘʜ, Oʧʰʪʠʥʩʢʘ ʫʧʨʘʚʘ ʦʧʰʪʠʥʝ ɹʦʩʠʣʝʛʨʘʜ 

 

 

ʅɸɿʀɺ ʇʈʆɱɽʂʊɸ:  

ʃʆʂɸʃʅʀ ʈɽɻʀʉʊɸʈ ɹɸɿʅʀʍ ʉʊɸʅʀʎɸ ɹʆʉʀʃɽɻʈɸɼ 

 

 

 

ʅʆʉʀʃɸʎ ʀɿʈɸɼɽ:  

ɸʛʝʥʮʠʿʘ ʟʘ ʢʦʥʩʘʣʪʠʥʛ ʠ ʦʩʪʘʣʝ ʩʪʨʫʯʥʝ ʠ ʪʝʭʥʠʯʢʝʜʝʣʘʪʥʦʩʪʠ ʠʟ ʦʙʣʘʩʪʠ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ 

ʩʨʝʜʠʥʝ ʅʠʰ, ʊʘˁʘ ʂʨʩʪʠ˂ 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɹʆʉʀʃɽɻʈɸɼ, ʥʦʚʝʤʙʘʨ 2021. ʛʦʜʠʥʝ 

 

 

 

 

 

 

 



4 

 
ɸʛʝʥʮʠʿʘ ʟʘ ʢʦʥʩʘʣʪʠʥʛ ʠ ʦʩʪʘʣʝ ʩʪʨʫʯʥʝ ʠ ʪʝʭʥʠʯʢʝ ʜʝʣʘʪʥʦʩʪʠ ʠʟʦʙʣʘʩʪʠ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʅʠʰ 

ʃʦʢʘʣʥʠ ʨʝʛʠʩʪʘʨ ʙʘʟʥʠʭ ʩʪʘʥʠʮʘ, ɹʦʩʠʣʝʛʨʘʜ 
 

  

 

ʉɸɼʈɾɸɱ 

 
ɿʘʢʦʥʩʢʘ ʨʝʛʫʣʘʪʠʚʘ 5 

ʆʩʥʦʚʥʝ ʜʝʬʠʥʠʮʠʿʝ 6 

ʋʚʦʜ 8 

ɿʘʢʦʥ ʦ ʟʘʰʪʠʪʠ ʦʜ ʥʝʿʦʥʠʟʫʿʫ˂ʝʛ ʟʨʘʯʝˁʘ 10 

ɿʨʘʯʝˁʝ ʠ ʚʨʩʪʝ 15 

ʅʝʿʦʥʠʟʫʿʫ˂ʝ ʟʨʘʯʝˁʝ 16 

ɿʜʨʘʚʩʪʚʝʥʠ ʘʩʧʝʢʪʠ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ 16 

ʀʟʚʦʨʠ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ 17 

ʇʨʦʧʠʩʠ 22 

ʇʨʝʛʣʝʜ ʜʝʬʠʥʠʩʘʥʠʭ ʥʦʨʤʠ  ʢʦʿʠʤʘ  ʩʝ  ʦʛʨʘʥʠʯʘʚʘ  ʠʟʣʘʛʘˁʝ  

ˀʫʜʠ                                                            ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʠʤ ʧʦˀʠʤʘ 

28 

ʅʦʨʤʝ ʜʝʬʠʥʠʩʘʥʝ ʧʨʘʚʠʣʥʠʢʦʤ ʦ ʛʨʘʥʠʮʘʤʘ ʠʟʣʘʛʘˁʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʤ     ʟʨʘʯʝˁʠʤʘ 

ʫ ʟʦʥʘʤʘ ʧʦʚʝ˂ʘʥʝ ʦʩʝʪˀʠʚʦʩʪʠ 

30 

ʅʦʨʤʝ ʟʘ ʦʧʰʪʫ ˀ ʫʜʩʢʫ ʧʦʧʫʣʘʮʠʿʫ ʜʝʬʠʥʠʩʘʥʝ ICNIRP ʧʨʝʧʦʨʫʢʦʤ 31 

ʅʦʨʤʝ ʟʘ ʪʝʭʥʠʯʢʦ ʦʩʦʙˀʝ ʜʝʬʠʥʠʩʘʥʝ ICNIRP ʧʨʝʧʦʨʫʢʦʤ 32 

ʅʦʨʤʝ ʟʘ ʦʧʰʪʫ ˀ ʫʜʩʢʫ ʧʦʧʫʣʘʮʠʿʫ ʜʝʬʠʥʠʩʘʥʝ FCC ʧʨʝʧʦʨʫʢʦʤ 33 

ʅʦʨʤʝ ʟʘ ʪʝʭʥʠʯʢʦ ʦʩʦʙˀʝ ʜʝʬʠʥʠʩʘʥʝ FCC ʧʨʝʧʦʨʫʢʦʤ 34 

ʅʦʨʤʝ ʟʘ ʦʧʰʪʫ ˀ ʫʜʩʢʫ ʧʦʧʫʣʘʮʠʿʫ ʜʝʬʠʥʠʩʘʥʝ  IEEE ʩʪʘʥʜʘʨʜʦʤ 35 

ʅʦʨʤʝ ʟʘ ʪʝʭʥʠʯʢʦ ʦʩʦʙˀʝ ʜʝʬʠʥʠʩʘʥʝ IEEE ʩʪʘʥʜʘʨʜʦʤ 36 

ʅʦʨʤʝ ʟʘ ʦʧʰʪʫ ˀ ʫʜʩʢʫ ʧʦʧʫʣʘʮʠʿʫ ʜʝʬʠʥʠʩʘʥʝ ARPANSA ʩʪʘʥʜʘʨʜʦʤ 36 

ʅʦʨʤʝ ʟʘ ʪʝʭʥʠʯʢʦ ʦʩʦʙˀʝ ʜʝʬʠʥʠʩʘʥʝ ARPANSA ʩʪʘʥʜʘʨʜʦʤ 37 

ʋʧʦʨʝʜʥʠ ʧʨʝʛʣʝʜ ʨʝʬʝʨʝʥʪʥʠʭ ʛʨʘʥʠʯʥʠʭ ʥʠʚʦʘ ʠʥʪʝʥʟʠʪʝʪʘ ʝʣʝʢʪʨʠʯʥʦʛ  ʧʦˀʘ 38 

ʅʦʨʤʝ ʟʘ ʠʩʪʦʚʨʝʤʝʥʠ ʫʪʠʮʘʿ ʚʠʰʝ ʠʟʚʦʨʘ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦʛ ʟʨʘʯʝˁʘ 39 

ʄʝʨʝ ʩʤʘˁʝˁʘ ʝʤʠʩʠʿʝ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ/ʟʘʰʪʠʪʫ ʦʜ ʥʝʿʦʥʠʟʫʿʫ˂ʝʛ ʟʨʘʯʝˁʘ 39 

ʄʝʨʝ ʟʘʰʪʠʪʝ ʠ ʫʥʝʧʨʝʹʝˁʘ ʩʪʘˁʘ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ 40 

ɿʘʰʪʠʪʘ ʦʜ ʥʝʿʦʥʠʟʫʿʫ˂ʝʛ ʟʨʘʯʝˁʘ 41 

ɹʘʟʥʝ ʩʪʘʥʠʮʝ ʤʦʙʠʣʥʝ ʪʝʣʝʬʦʥʠʿʝ  42 
ɻʨʘʥʠʮʝ ʠʟʣʘʛʘˁʘ ʥʝʿʦʥʠʟʫʿʫ˂ʝʤ ʟʨʘʯʝˁʫ 44 

ʆʙʘʚʝʟʝ ʥʦʩʠʦʮʘ ʧʨʦʿʝʢʪʘ ʧʨʠʣʠʢʦʤ ʠʟʛʨʘʜˁʝ ʙʘʟʥʝ ʩʪʘʥʠʮʝ ʤʦʙʠʣʥʝ  

ʪʝʣʝʬʦʥʠʿʝ  

50 

ʂʦʨʠʰ˂ʝˁʝ ʠʟʚʦʨʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ 54 

ʋʪʠʮʘʿ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦʛ ʟʨʘʯʝˁʘ gsm-ʙʘʟʥʠʭ ʩʪʘʥʠʮʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʠ 

ʥʦʨʤʘʪʠʚʠ 

55 

ʄʝʨʝ ʟʘʰʪʠʪʝ ʦʜ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ  56 

ɹɸɿʅɽ ʉʊɸʅʀʎɽ ʅɸ ʇʆɼʈʋʏɱʋ ʆʇʐʊʀʅɽ ɹʆʉʀʃɽɻʈɸɼ  58 
ʇʨʝʧʦʨʫʢʝ 63 

ʅʘʿʯʝʰ˂ʘ ʧʠʪʘˁʘ ʫ ʚʝʟʠ ʢʦʨʠʰ˂ʝˁʘ ʤʦʙʠʣʥʠʭ ʪʝʣʝʬʦʥʘ 78 

ʆʧʰʪʠ ʩʘʚʝʪʠ ʟʘ ʫʧʦʪʨʝʙʫ ʤʦʙʠʣʥʠʭ ʪʝʣʝʬʦʥʘ 84 

ʅʘʿʯʝʰ˂ʘ ʧʠʪʘˁʘ ʠ ʦʜʛʦʚʦʨʠ ʠʟ ʦʙʣʘʩʪʠ ʟʘʰʪʠʪʝ ʦʜ ʥʝʿʦʥʠʟʫʿʫ˂ʝʛ ʟʨʘʯʝˁʘ 85 

ʇʨʝʧʦʨʫʢʝ ʟʘ ʢʦʨʠʰ˂ʝˁʝ 97 

ʄʝʨʝ ʟʘʰʪʠʪʝ 97 

ɿʘʢˀʫʯʥʘ ʨʘʟʤʘʪʨʘˁʘ 98 

 

 

 



5 

 
ɸʛʝʥʮʠʿʘ ʟʘ ʢʦʥʩʘʣʪʠʥʛ ʠ ʦʩʪʘʣʝ ʩʪʨʫʯʥʝ ʠ ʪʝʭʥʠʯʢʝ ʜʝʣʘʪʥʦʩʪʠ ʠʟʦʙʣʘʩʪʠ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʅʠʰ 

ʃʦʢʘʣʥʠ ʨʝʛʠʩʪʘʨ ʙʘʟʥʠʭ ʩʪʘʥʠʮʘ, ɹʦʩʠʣʝʛʨʘʜ 
 

  

 

 
ɿʘʢʦʥʩʢʘ ʨʝʛʫʣʘʪʠʚʘ  

 

 ɿʘ ʠʟʨʘʜʫ ʈʝʛʠʩʪʨʘ ʢʦʨʠʰ˂ʝʥʘ ʩʫ ʜʦʢʫʤʝʥʪʘ ʟʘʢʦʥʩʢʝ ʨʝʛʫʣʘʪʠʚʝ, ʧʨʘʚʥʘ ʘʢʪʘ ʠ 

ʨʘʩʧʦʣʦʞʠʚʘ ʜʦʢʫʤʝʥʪʘʮʠʿʘ. 

¶ ɿʘʢʦʥ ʦ ʟʘʰʪʠʪʠ ʦʜ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ (Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝñ ʙʨʦʿ 
36/2009) 

¶ ʇʨʘʚʠʣʥʠʢ ʦ ʛʨʘʥʠʮʘʤʘ ʠʟʣʘʛʘˁʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʤ ʟʨʘʯʝˁʠʤʘ (Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ 
ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝñ ʙʨʦʿ 104/2009) 

¶ ʇʨʘʚʠʣʥʠʢ ʦ ʠʟʚʦʨʠʤʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʦʜ ʧʦʩʝʙʥʦʛ ʠʥʪʝʨʝʩʘ, ʚʨʩʪʘʤʘ ʠʟʚʦʨʘ, 

ʥʘʯʠʥʫ ʠ ʧʝʨʠʦʜʫ ˁʠʭʦʚʦʛ ʠʩʧʠʪʠʚʘˁʘ ʙʨʦʿ: 110-00-57/2009-05 ʫ ɹʝʦʛʨʘʜʫ, 4. ʜʝʮʝʤʙʨʘ 

2009. ʛʦʜʠʥʝ 

¶ ʇʨʘʚʠʣʥʠʢ ʦ ʛʨʘʥʠʮʘʤʘ ʠʟʣʘʛʘˁʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʤ ʟʨʘʯʝˁʠʤʘ ʙʨʦʿ: 110-00-00058/2009-05 ʫ 

ɹʝʦʛʨʘʜʫ, 4. ʜʝʮʝʤʙʨʘ 2009. ʛʦʜʠʥʝ 

¶ ʇʨʘʚʠʣʥʠʢ ʦ ʩʘʜʨʞʠʥʠ ʝʚʠʜʝʥʮʠʿʝ ʦ ʠʟʚʦʨʠʤʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʦʜ ʧʦʩʝʙʥʦʛ 
ʠʥʪʝʨʝʩʘ ʙʨʦʿ: 110-00-00079/2009-05 ʫ ɹʝʦʛʨʘʜʫ, 4. ʜʝʮʝʤʙʨʘ 2009. ʛʦʜʠʥʝ 

¶ ʇʨʘʚʠʣʥʠʢ ʦ ʩʘʜʨʞʠʥʠ ʠ ʠʟʛʣʝʜʫ ʦʙʨʘʩʮʘ ʠʟʚʝʰʪʘʿʘ ʦ ʩʠʩʪʝʤʘʪʩʢʦʤ ʠʩʧʠʪʠʚʘˁʫ ʥʠʚʦʘ 

ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʫ ʞʠʚʦʪʥʦʿ ʩʨʝʜʠʥʠ ʙʨʦʿ: 110-00-00078/2009-05 ʫ ɹʝʦʛʨʘʜʫ, 4. 

ʜʝʮʝʤʙʨʘ 2009. ʛʦʜʠʥʝ 

¶ ʇʨʘʚʠʣʥʠʢ ʦ ʫʩʣʦʚʠʤʘ ʢʦʿʝ ʤʦʨʘʿʫ ʜʘ ʠʩʧʫˁʘʚʘʿʫ ʧʨʘʚʥʘ ʣʠʮʘ ʢʦʿʘ ʚʨʰʝ ʧʦʩʣʦʚʝ 
ʩʠʩʪʝʤʘʪʩʢʦʛ ʠʩʧʠʪʠʚʘˁa ʥʠʚʦʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ, ʢʘʦ ʠ ʥʘʯʠʥ ʠ ʤʝʪʦʜʝ 

ʩʠʩʪʝʤʘʪʩʢʦʛ ʠʩʧʠʪʠʚʘˁʘ ʫ ʞʠʚʦʪʥʦʿ ʩʨʝʜʠʥʠ ʙʨʦʿ: 110-00-80/2009-05 ʫ ɹʝʦʛʨʘʜʫ, 4. 

ʜʝʮʝʤʙʨʘ 2009. ʛʦʜʠʥʝ 

¶ ʇʨʘʚʠʣʥʠʢ ʦ ʫʩʣʦʚʠʤʘ ʢʦʿʝ ʤʦʨʘʿʫ ʜʘ ʠʩʧʫˁʘʚʘʿʫ ʧʨʘʚʥʘ ʣʠʮʘ ʢʦʿʘ ʚʨʰʝ ʧʦʩʣʦʚʝ 
ʠʩʧʠʪʠʚʘˁʘ ʥʠʚʦʘ ʟʨʘʯʝˁʘ ʠʟʚʦʨʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʦʜ ʧʦʩʝʙʥʦʛ ʠʥʪʝʨʝʩʘ ʫ ʞʠʚʦʪʥʦʿ 

ʩʨʝʜʠʥʠ ʙʨʦʿ: 110-00-81/2009-05 ʫ ɹʝʦʛʨʘʜʫ, 4. ʜʝʮʝʤʙʨʘ 2009. ʛʦʜʠʥʝ 

¶ ɿʘʢʦʥ ʦ ʧʨʦʮʝʥʠ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ (Sl. glasnik RS, br. 135/2004 i 36/2009) 

¶ ɿʘʢʦʥ ʦ ʟʘʰʪʠʪʠ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ("ʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉ", ʙʨ. 135/2004, 36/2009, 36/2009 

ï ʜʨ. ɿʘʢʦʥ, 72/2009 ïDr. Zakon, 43/2011 - Odluka US, 14/2016, 76/2018, 95/2018 ï dr. Zakon i 

95/2018 ï dr. Zakon) 

¶ ɿʘʢʦʥ ʦ ʩʪʨʘʪʝʰʢʦʿ ʧʨʦʮʝʥʠ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ (Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉñ, ʙʨ. 
135/2004 ʠ 88/2010) 

¶ ɿʘʢʦʥ ʦ ʧʨʦʮʝʥʠ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ (Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉñ, ʙʨ. 135/2004, 

36/2009) 

¶ ʋʨʝʜʙʘ ʦ ʫʪʚʨʹʠʚʘˁʫ ʃʠʩʪʝ ʧʨʦʿʝʢʘʪʘ ʟʘ ʢʦʿʝ ʿʝ ʦʙʘʚʝʟʥʘ ʧʨʦʮʝʥʘ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ 
ʩʨʝʜʠʥʫ ʠ ʃʠʩʪʝ ʧʨʦʿʝʢʘʪʘ ʟʘ ʢʦʿʝ ʩʝ ʤʦʞʝ ʟʘʭʪʝʚʘʪʠ ʧʨʦʮʝʥʘ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ 

(Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉñ, ʙʨ. 114/2008) 

¶ ʋʧʫʪʩʪʚʦ ʟʘ ʠʟʛʨʘʜˁʫ ʠ ʢʦʨʠʰ˂ʝˁʝ ʠʟʚʦʨʘ ʥʝʿʦʥʠʟʫʿʫ˂ʝʛ ʟʨʘʯʝˁʘ ï ʄʠʥʠʩʪʘʨʪʩʚʦ 

ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ, ʨʫʜʘʨʩʪʚʘ ʠ ʧʨʦʩʪʦʨʥʦʛ ʧʣʘʥʠʨʘˁʘ, ʉʝʢʪʦʨ ʟʘ ʢʦʥʪʨʦʣʫ ʠ ʥʘʜʟʦʨ, ʿʘʥʫʘʨ 

2012.ʛʦʜ. 

¶ ɿʘʢʦʥʘ ʦ ʝʣʝʢʪʨʦʥʩʢʠʤ ʢʦʤʫʥʠʢʘʮʠʿʘʤʘ (Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉò, ʙʨ. 44/10), ʘ ʩʚʝ ʫ 

ʧʦʩʪʫʧʢʫ ʧʨʝʜ ʈʝʧʫʙʣʠʯʢʦʤ ʘʛʝʥʮʠʿʦʤ ʟʘ ʝʣʝʢʪʨʦʥʩʢʝ ʢʦʤʫʥʠʢʘʮʠʿʝ (ʈɸʊɽʃ). 

¶ ʇʨʘʚʠʣʥʠʢ ʦ ʛʨʘʥʠʮʘʤʘ ʠʟʣʘʛʘˁʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʤ ʟʨʘʯʝˁʠʤʘ (Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʝʧʫʙʣʠʢʝ 

ʉʨʙʠʿʝñ ʙʨʦʿ104/2009) 

¶ ʇʨʘʚʠʣʥʠʢ ʦ ʠʟʚʦʨʠʤʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʦʜ ʧʦʩʝʙʥʦʛ ʠʥʪʝʨʝʩʘ, ʚʨʩʪʘʤʘ ʠʟʚʦʨʘ, ʥʘʯʠʥʫ 

ʠ ʧʝʨʠʦʜʫ ˁʠʭʦʚʦʛ ʠʩʧʠʪʠʚʘˁʘ (Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝñ ʙʨʦʿ 104/2009). 
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ɸʛʝʥʮʠʿʘ ʟʘ ʢʦʥʩʘʣʪʠʥʛ ʠ ʦʩʪʘʣʝ ʩʪʨʫʯʥʝ ʠ ʪʝʭʥʠʯʢʝ ʜʝʣʘʪʥʦʩʪʠ ʠʟʦʙʣʘʩʪʠ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʅʠʰ 

ʃʦʢʘʣʥʠ ʨʝʛʠʩʪʘʨ ʙʘʟʥʠʭ ʩʪʘʥʠʮʘ, ɹʦʩʠʣʝʛʨʘʜ 
 

  

 

 

ʆʩʥʦʚʥʝ ʜʝʬʠʥʠʮʠʿʝ 

 
ʇʦʿʝʜʠʥʠ ʠʟʨʘʟʠ ʫʧʦʪʨʝʙˀʝʥʠ ʫ ʦʚʦʤ ʜʦʢʫʤʝʥʪʫ ʠʤʘʿʫ ʩʣʝʜʝ˂ʝ ʟʥʘʯʝˁʝ: 

1) ʠʟʚʦʨ ʥʝʿʦʥʠʟʫʿʫ˂ʝʛ ʟʨʘʯʝˁʘ ʦʜ ʧʦʩʝʙʥʦʛ ʠʥʪʝʨʝʩʘ ʿʝʩʪʝ ʠʟʚʦʨ ʢʦʿʠ ʤʦʞʝ ʜʘ ʙʫʜʝ ʰʪʝʪʘʥ 

ʧʦ ʟʜʨʘʚˀʝ ˀʫʜʠ; 

2)  ʧʨʚʦ ʠʩʧʠʪʠʚʘˁʝ ʿʝʩʪʝ ʤʝʨʝˁʝ ʥʝʿʦʥʠʟʫʿʫ˂ʝʛ ʟʨʘʯʝˁʘ ʦʢʦ ʠʟʚʦʨʘ ʫ ʪʦʢʫ ʟʘʧʦʯʠˁʘˁʘ ʨʘʜʘ 

ʠʟʚʦʨʘ ʧʨʝ ʢʦʨʠʰ˂ʝˁʘ ʠʣʠ ʧʦʩʣʝ ʨʝʢʦʥʩʪʨʫʢʮʠʿʝ ʠʟʚʦʨʘ ʥʝʿʦʥʠʟʫʿʫ˂ʝʛ ʟʨʘʯʝˁʘ; 

3) ʧʝʨʠʦʜʠʯʥʦ ʠʩʧʠʪʠʚʘˁʝ ʥʝʿʦʥʠʟʫʿʫ˂ʝʛ ʟʨʘʯʝˁʘ ʿʝʩʪʝ ʤʝʨʝˁʝ ʥʝʿʦʥʠʟʫʿʫ˂ʝʛ ʟʨʘʯʝˁʘ ʦʢʦ 

ʠʟʚʦʨʘ ʢʦʿʝ ʩʝ ʩʧʨʦʚʦʜʠ ʫ ʧʨʦʧʠʩʘʥʦʤ ʧʝʨʠʦʜʫ;  

4) ʠʩʧʠʪʠʚʘˁʝ ʠʟʚʦʨʘ ʥʝʿʦʥʠʟʫʿʫ˂ʝʛ ʟʨʘʯʝˁʘ ʿʝʩʪʝ ʧʨʦʚʝʨʘ ʢʚʘʣʠʪʝʪʘ ʠ ʪʝʭʥʠʯʢʠʭ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʟʚʦʨʘ ʫ ʧʦʛʣʝʜʫ ʝʤʠʪʦʚʘˁʘ ʥʝʿʦʥʠʟʫʿʫ˂ʝʛ ʟʨʘʯʝˁʘ ʠ ʧʨʠʤʝˁʝʥʠʭ ʤʝʨʘ 

ʟʘʰʪʠʪʝ ʥʘ ʩʘʤʦʤ ʠʟʚʦʨʫ. 

5) ʟʦʥʝ ʧʦʚʝ˂ʘʥʝ ʦʩʝʪˀʠʚʦʩʪʠ ʿʝʩʫ: ʧʦʜʨʫʯʿʘ ʩʪʘʤʙʝʥʠʭ ʟʦʥʘ ʫ ʢʦʿʠʤʘ ʩʝ ʦʩʦʙʝ ʤʦʛʫ 

ʟʘʜʨʞʘʚʘʪʠ ʠ 24 ʩʘʪʘ ʜʥʝʚʥʦ; ʰʢʦʣʝ, ʜʦʤʦʚʠ, ʧʨʝʜʰʢʦʣʩʢʝ ʫʩʪʘʥʦʚʝ, ʧʦʨʦʜʠʣʠʰʪʘ, 

ʙʦʣʥʠʮʝ, ʪʫʨʠʩʪʠʯʢʠ ʦʙʿʝʢʪʠ, ʪʝ ʜʝʯʿʘ ʠʛʨʘʣʠʰʪʘ; ʧʦʚʨʰʠʥʝ ʥʝʠʟʛʨʘʹʝʥʠʭ ʧʘʨʮʝʣʘ 

ʥʘʤʝˁʝʥʠʭ, ʧʨʝʤʘ ʫʨʙʘʥʠʩʪʠʯʢʦʤ ʧʣʘʥʫ, ʟʘ ʥʘʚʝʜʝʥʝ ʥʘʤʝʥʝ, ʫ ʩʢʣʘʜʫ ʩʘ ʧʨʝʧʦʨʫʢʘʤʘ 

ʉʚʝʪʩʢʝ ʟʜʨʘʚʩʪʚʝʥʝ ʦʨʛʘʥʠʟʘʮʠʿʝ. 

6) ʥʠʩʢʦʬʨʝʢʚʝʥʪʥʦ (NF) ʟʨʘʯʝˁʝ ʿʝʩʪʝ ʥʝʿʦʥʠʟʫʿʫ˂ʝ ʟʨʘʯʝˁʝ ʦʧʩʝʛʘ ʠʟʤʝʹʫ 0 ʠ 10 kHz; 

7) ʚʠʩʦʢʦʬʨʝʢʚʝʥʪʥʦ (VF) ʟʨʘʯʝˁʝ ʦʙʫʭʚʘʪʘ ʦʧʩʝʛ ʥʝʿʦʥʠʟʫʿʫ˂ʝʛ ʟʨʘʯʝˁʘ ʦʜ 10 kHz ʜʦ 300 

GHz; 

8) ʨʘʜʠʦ-ʬʨʝʢʚʝʥʮʠʿʩʢʦ (RF) ʟʨʘʯʝˁʝ ʿʝʩʪʝ ʜʝʦ VF ʦʧʩʝʛʘ ʠʟʤʝʹʫ 300 kHz ʠ 300 GHz;  

9) ʤʠʢʨʦʪʘʣʘʩʥʦ ʟʨʘʯʝˁʝ (ʄʊ) ʿʝʩʪʝ ʜʝʦ ʨʘʜʠʦ-ʬʨʝʢʚʝʥʪʥʦʛ ʦʧʩʝʛʘ ʠʟʤʝʹʫ 300 ʄHz ʠ 300 

GHz; 

10) ʙʣʠʩʢʦ ʧʦˀʝ ʿʝʩʪʝ ʝʣʝʢʪʨʦʤʘʛʥʝʪʩʢʦ ʧʦˀʝ ʫ ʥʝʧʦʩʨʝʜʥʦʿ ʙʣʠʟʠʥʠ ʠʟʚʦʨʘ ʟʨʘʯʝˁʘ ʫ ʢʦʤʝ 

ʦʥʦ ʥʝʤʘ ʦʩʦʙʠʥʝ ʨʘʚʘʥʩʢʦʛ ʪʘʣʘʩʘ; 

11) ʜʘʣʝʢʦ ʧʦˀʝ ʿʝʩʪʝ ʝʣʝʢʪʨʦʤʘʛʥʝʪʩʢʦ ʧʦˀʝ ʪʦʣʠʢʦ ʫʜʘˀʝʥʦ ʦʜ ʠʟʚʦʨʘ ʜʘ ʠʤʘ ʢʘʨʘʢʪʝʨ 

ʨʘʚʘʥʩʢʦʛ ʪʘʣʘʩʘ; 

12) ʥʝʦʤʝʪʘʥʦ ʝʣʝʢʪʨʦʤʘʛʥʝʪʩʢʦ ʧʦˀʝ ʿʝʩʪʝ ʧʦˀʝ ʦʢʦ ʠʟʚʦʨʘ ʫ ʢʦʤʝ ʥʝʤʘ ʧʦʢʨʝʪʥʠʭ 

ʦʙʿʝʢʘʪʘ ʠʣʠ ʦʩʦʙʘ ʠ ʢʦʿʝ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʠʟʙʦʨ ʤʝʨʥʠʭ ʪʘʯʘʢʘ; 

13) ʢʦʥʪʨʦʣʠʩʘʥʘ (ʥʘʜʟʠʨʘʥʘ) ʟʦʥʘ ʿʝʩʪʝ ʦʛʨʘʹʝʥʠ ʠʣʠ ʦʙʝʣʝʞʝʥʠ ʧʨʦʩʪʦʨ ʦʢʦ ʠʟʚʦʨʘ 

ʥʝʿʦʥʠʟʫʿʫ˂ʝʛ ʟʨʘʯʝˁʘ ʢʦʿʠ ʿʝ ʜʦʩʪʫʧʘʥ ʩʘʤʦ ʟʘʧʦʩʣʝʥʠʤ ʣʠʮʠʤʘ ʠʣʠ ʣʠʮʠʤʘ ʢʦʿʘ 

ʥʘʜʛʣʝʜʘʿʫ ˁʝʛʦʚʦ ʢʦʨʠʰ˂ʝˁʝ ʠʣʠ ʨʘʜʥʘ ʩʨʝʜʠʥʘ;  

14) ʟʦʥʝ ʧʦʚʝ˂ʘʥʝ ʦʩʝʪˀʠʚʦʩʪʠ ʿʝʩʫ: ʧʦʜʨʫʯʿʘ ʩʪʘʤʙʝʥʠʭ ʟʦʥʘ ʫ ʢʦʿʠʤʘ ʩʝ ʦʩʦʙʝ ʤʦʛʫ 

ʟʘʜʨʞʘʚʘʪʠ ʠ 24 ʩʘʪʘ ʜʥʝʚʥʦ; ʰʢʦʣʝ, ʜʦʤʦʚʠ, ʧʨʝʜʰʢʦʣʩʢʝ ʫʩʪʘʥʦʚʝ, ʧʦʨʦʜʠʣʠʰʪʘ, 

ʙʦʣʥʠʮʝ, ʪʫʨʠʩʪʠʯʢʠ ʦʙʿʝʢʪʠ, ʪʝ ʜʝʯʿʘ ʠʛʨʘʣʠʰʪʘ; ʧʦʚʨʰʠʥʝ ʥʝʠʟʛʨʘʹʝʥʠʭ ʧʘʨʮʝʣʘ 

ʥʘʤʝˁʝʥʠʭ, ʧʨʝʤʘ ʫʨʙʘʥʠʩʪʠʯʢʦʤ ʧʣʘʥʫ, ʟʘ ʥʘʚʝʜʝʥʝ ʥʘʤʝʥʝ, ʫ ʩʢʣʘʜʫ ʩʘ ʧʨʝʧʦʨʫʢʘʤʘ 

ʉʚʝʪʩʢʝ ʟʜʨʘʚʩʪʚʝʥʝ ʦʨʛʘʥʠʟʘʮʠʿʝ; 

15) ʤʦʥʠʪʦʨʠʥʛ ʢʘʦ ʜʝʦ ʿʝʜʠʥʩʪʚʝʥʦʛ ʠʥʬʦʨʤʘʮʠʦʥʦʛ ʩʠʩʪʝʤʘ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ, ʧʨʝʜʩʪʘʚˀʘ 

ʢʦʥʪʠʥʫʘʣʥʫ ʢʦʥʪʨʦʣʫ ʠ ʧʨʘ˂ʝˁʝ ʩʪʘˁʘ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʩʠʩʪʝʤʘʪʩʢʠʤ ʠʩʧʠʪʠʚʘˁʝʤ, 

ʠʩʧʠʪʠʚʘˁʝʤ ʠ ʦʮʝˁʠʚʘˁʝʤ ʠʥʜʠʢʘʪʦʨʘ ʩʪʘˁʘ; 

16) ʩʠʩʪʝʤʘʪʩʢʦ ʠʩʧʠʪʠʚʘˁʝ ʿʝʩʪʝ ʤʝʨʝˁʝ ʠʣʠ ʧʨʦʨʘʯʫʥ ʥʠʚʦʘ ʝʣʝʢʪʨʦʤʘʛʥʝʪʩʢʦʛ ʧʦˀʘ ʫ 

ʜʘʪʠʤ ʦʙʣʘʩʪʠʤʘ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ, ʫʪʚʨʹʠʚʘˁʝ ʧʨʦʩʪʦʨʥʝ ʨʘʩʧʦʜʝʣʝ ʝʤʠʪʦʚʘʥʝ 

ʝʣʝʢʪʨʦʤʘʛʥʝʪʩʢʝ ʝʥʝʨʛʠʿʝ, ʧʦʨʝʹʝˁʝ ʜʦʙʠʿʝʥʠʭ ʨʝʟʫʣʪʘʪʘ ʩʘ ʚʘʞʝ˂ʠʤ ʧʨʦʧʠʩʠʤʘ, 

ʢʚʘʣʠʪʘʪʠʚʥʦ ʠʟʨʘʞʘʚʘˁʝ ʫʪʠʮʘʿʘ ʧʦʩʪʦʿʝ˂ʝʛ ʥʠʚʦʘ ʟʨʘʯʝˁʘ ʥʘ ʩʪʘʥʦʚʥʠʰʪʚʦ, 

ʝʚʠʜʝʥʪʠʨʘˁʝ ʩʚʠʭ ʟʥʘʯʘʿʥʠʭ ʠʟʚʦʨʘ ʝʣʝʢʪʨʦʤʘʛʥʝʪʩʢʦʛ ʟʨʘʯʝˁʘ ʧʦ ʙʠʪʥʠʤ ʧʘʨʘʤʝʪʨʠʤʘ 

ʠ ʘʥʘʣʠʟʘ ˁʠʭʦʚʦʛ ʫʪʠʮʘʿʘ ʫ ʦʢʚʠʨʫ ʨʝʘʣʠʟʘʮʠʿʝ ʧʨʦʛʨʘʤʘ ʤʦʥʠʪʦʨʠʥʛʘ, ʩʪʫʜʠʿʘ ʠʣʠ 

ʧʨʦʿʝʢʘʪʘ; 

17) ʘʢʨʝʜʠʪʘʮʠʿʘ ʿʝʩʪʝ ʧʦʩʪʫʧʘʢ ʢʦʿʠʤ ʘʢʨʝʜʠʪʘʮʠʦʥʦ ʪʝʣʦ, ʥʘ ʦʩʥʦʚʫ ʧʨʠʿʘʚʝ, ʫʪʚʨʹʫʿʝ 
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ʃʦʢʘʣʥʠ ʨʝʛʠʩʪʘʨ ʙʘʟʥʠʭ ʩʪʘʥʠʮʘ, ɹʦʩʠʣʝʛʨʘʜ 
 

  

 

ʢʦʤʧʝʪʝʥʪʥʦʩʪ ʦʜʨʝʹʝʥʝ ʦʨʛʘʥʠʟʘʮʠʿʝ ʟʘ ʦʙʘʚˀʘˁʝ ʧʦʩʣʦʚʘ ʫʩʘʛʣʘʰʝʥʦʩʪʠ (ʠʩʧʠʪʠʚʘˁʘ, 

ʢʦʥʪʨʦʣʠʩʘˁʘ, ʩʝʨʪʠʬʠʢʘʮʠʿʝ ʠʣʠ ʝʪʘʣʦʥʠʨʘˁʘ) ʫ ʦʜʨʝʹʝʥʦʿ ʦʙʣʘʩʪʠ ʦ ʯʝʤʫ ʠʟʜʘʿʝ ʘʢʪ ʦ 

ʜʦʜʝʠˀʚʘˁʫ ʘʢʨʝʜʠʪʘʮʠʿʝ; 

18) ʨʝʛʠʩʪʘʨ ʠʟʚʦʨʘ ʟʘʛʘʹʠʚʘˁʘ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʿʝʩʪʝ ʩʢʫʧ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʠʭ ʧʦʜʘʪʘʢʘ ʠ 

ʠʥʬʦʨʤʘʮʠʿʘ ʦ ʚʨʩʪʘʤʘ, ʢʦʣʠʯʠʥʘʤʘ, ʥʘʯʠʥʫ ʠ ʤʝʩʪʫ ʫʥʦʰʝˁʘ, ʠʩʧʫʰʪʘˁʘ ʠʣʠ ʦʜʣʘʛʘˁʘ 

ʟʘʛʘʹʫʿʫ˂ʠʭ ʤʘʪʝʨʠʿʘ ʫ ʛʘʩʦʚʠʪʦʤ, ʪʝʯʥʦʤ ʠ ʯʚʨʩʪʦʤ ʘʛʨʝʛʘʪʥʦʤ ʩʪʘˁʫ ʠʣʠ ʠʩʧʫʰʪʘˁʘ 

ʝʥʝʨʛʠʿʝ (ʙʫʢʝ, ʚʠʙʨʘʮʠʿʘ, ʪʦʧʣʦʪʝ, ʿʦʥʠʟʫʿʫ˂ʝʛ ʠ ʥʝʿʦʥʠʟʫʿʫ˂ʝʛ ʟʨʘʯʝˁʘ) ʠʟ ʪʘʯʢʘʩʪʠʭ, 

ʣʠʥʠʿʩʢʠʭ ʠ ʧʦʚʨʰʠʥʩʢʠʭ ʠʟʚʦʨʘ ʟʘʛʘʹʠʚʘˁʘ ʫ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ; 

19) ʘʢʪʠʚʥʦʩʪ ʢʦʿʘ ʫʪʠʯʝ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ (ʫ ʜʘˀʝʤ ʪʝʢʩʪʫ: ʘʢʪʠʚʥʦʩʪ) ʿʝʩʪʝ ʩʚʘʢʠ ʟʘʭʚʘʪ 

(ʩʪʘʣʥʠ ʠʣʠ ʧʨʠʚʨʝʤʝʥʠ) ʢʦʿʠʤ ʩʝ ʤʝˁʘʿʫ ʠ/ʠʣʠ ʤʦʛʫ ʧʨʦʤʝʥʠʪʠ ʩʪʘˁʘ ʠ ʫʩʣʦʚʠ ʫ 

ʞʠʚʦʪʥʦʿ ʩʨʝʜʠʥʠ, ʘ ʦʜʥʦʩʠ ʩʝ ʥʘ: ʢʦʨʠʰ˂ʝˁʝ ʨʝʩʫʨʩʘ ʠ ʧʨʠʨʦʜʥʠʭ ʜʦʙʘʨʘ; ʧʨʦʮʝʩʝ 

ʧʨʦʠʟʚʦʜˁʝ ʠ ʧʨʦʤʝʪʘ; ʜʠʩʪʨʠʙʫʮʠʿʫ ʠ ʫʧʦʪʨʝʙʫ ʤʘʪʝʨʠʿʘʣʘ; ʠʩʧʫʰʪʘˁʝ (ʝʤʠʩʠʿʫ) 

ʟʘʛʘʹʫʿʫ˂ʠʭ ʤʘʪʝʨʠʿʘ ʫ ʚʦʜʫ, ʚʘʟʜʫʭ ʠʣʠ ʟʝʤˀʠʰʪʝ; ʫʧʨʘʚˀʘˁʝ ʦʪʧʘʜʦʤ ʠ ʦʪʧʘʜʥʠʤ 

ʚʦʜʘʤʘ, ʭʝʤʠʢʘʣʠʿʘʤʘ ʠ ʰʪʝʪʥʠʤ ʤʘʪʝʨʠʿʘʤʘ; ʙʫʢʫ ʠ ʚʠʙʨʘʮʠʿʝ; ʿʦʥʠʟʫʿʫ˂ʝ ʠ ʥʝʿʦʥʠʟʫʿʫ˂ʝ 

ʟʨʘʯʝˁʝ; ʫʜʝʩʝ.ò 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



8 

 
ɸʛʝʥʮʠʿʘ ʟʘ ʢʦʥʩʘʣʪʠʥʛ ʠ ʦʩʪʘʣʝ ʩʪʨʫʯʥʝ ʠ ʪʝʭʥʠʯʢʝ ʜʝʣʘʪʥʦʩʪʠ ʠʟʦʙʣʘʩʪʠ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʅʠʰ 

ʃʦʢʘʣʥʠ ʨʝʛʠʩʪʘʨ ʙʘʟʥʠʭ ʩʪʘʥʠʮʘ, ɹʦʩʠʣʝʛʨʘʜ 
 

  

 

 
ʋɺʆɼ 

 

 ʈʘʟʚʠʿʝʥʦʩʪ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʦʥʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʜʠʨʝʢʪʥʦ ʠ ʠʥʜʠʨʝʢʪʥʦ ʧʦʜʩʪʠʯʝ ʨʘʩʪ 

ɹɼʇ-ʘ ʠ ʨʘʟʚʦʿ ʝʢʦʥʦʤʠʿʝ, ʿʝʨ ʩʪʚʘʨʘ ʫʩʣʦʚʝ ʟʘ ʥʦʚʘ ʫʣʘʛʘˁʘ, ʠʥʦʚʘʮʠʿʝ ʠ ʪʝʭʥʦʣʦʰʢʠ ʨʘʟʚʦʿ ʫ 

ʦʙʣʘʩʪʠʤʘ ʫ ʢʦʿʠʤʘ ʧʦʩʪʦʿʠ ʢʚʘʣʠʪʝʪʥʦ ʧʦʢʨʠʚʘˁʝ ʤʦʙʠʣʥʠʤ ʰʠʨʦʢʦʧʦʿʘʩʥʠʤ ʤʨʝʞʘʤʘ. ɼʘ 

ʙʠ ʩʝ ʠʩʪʘʢʣʘ ʚʘʞʥʦʩʪ ʫʣʘʛʘˁʘ ʠ ʠʟʛʨʘʜˁʝ ʜʠʛʠʪʘʣʥʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʢʦʿʘ ʦʤʦʛʫ˂ʘʚʘ 

ʥʝʩʤʝʪʘʥʦ ʧʦʚʝʟʠʚʘˁʝ ˀʫʜʠ ʠ ʤʦʛʫ˂ʥʦʩʪ ʜʘ, ʥʝʟʘʚʠʩʥʦ ʛʜʝ ʩʝ ʥʘʣʘʟʝ, ʨʘʜʝ, ʫʯʝ, ʟʘʙʘʚˀʘʿʫ ʩʝ, 

ʢʦʨʠʩʪʝ ʟʜʨʘʚʩʪʚʝʥʝ ʫʩʣʫʛʝ, ʢʦʤʫʥʠʮʠʨʘʿʫ ʩʘ ʝʋʧʨʘʚʦʤ, ʧʣʘ˂ʘʿʫ, ʠʪʜ. 

  ɽʋ ʿʝ ʢʨʝʠʨʘʣʘ ʥʦʚʫ ʜʠʛʠʪʘʣʥʫ ʘʛʝʥʜʫ, ɼʠʛʠʪʘʣʥʠ ʢʦʤʧʘʩ 2030, ʫ ʤʘʨʪʫ 2021, ʘ ʢʦʿʘ 

ʧʨʝʜʩʪʘʚˀʘ ʩʪʨʘʪʝʰʢʫ ʚʠʟʠʿʫ ɽʚʨʦʧʩʢʝ ʫʥʠʿʝ, ʩʘ ʢʦʥʢʨʝʪʥʠʤ ʮʠˀʝʚʠʤʘ ʠ ʥʘʯʠʥʠʤʘ 

ʦʙʝʟʙʝʹʠʚʘˁʝ ʩʠʛʫʨʥʠʭ, ʝʬʠʢʘʩʥʠʭ ʠ ʦʜʨʞʠʚʠʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ï ʫʣʪʨʘʙʨʟʠʭ ʤʨʝʞʘ ʥʦʚʝ 

ʛʝʥʝʨʘʮʠʿʝ, ʢʦʿʠʤʘ ˂ʝ ʩʚʘ ʜʦʤʘ˂ʠʥʩʪʚʘ ʠʤʘʪʠ ʰʠʨʦʢʦʧʦʿʘʩʥʠ ʧʨʠʩʪʫʧ ʠʥʪʝʨʥʝʪʫ ʦʜ 1 ɻʙʧʩ, ʘ 

ʩʚʘ ʥʘʩʝˀʝʥʘ ʧʦʜʨʫʯʿʘ ʙʠʪʠ ʧʦʢʨʠʚʝʥʘ 5ɻ ʩʠʛʥʘʣʦʤ, ʟʘ ʰʪʘ ʿʝ ʧʨʝʜʫʩʣʦʚ ʛʫʩʪʘ ʤʨʝʞʘ ʈɹʉ. ʉ 

ʦʙʟʠʨʦʤ ʜʘ ʿʝ ʿʝʜʘʥ ʦʜ ʩʪʨʘʪʝʰʢʠʭ ʮʠˀʝʚʘ ʈʉ ʜʘˀʘ ʜʠʛʠʪʘʣʠʟʘʮʠʿʘ ʫ ʩʚʠʤ ʦʙʣʘʩʪʠʤʘ ʜʨʫʰʪʚʘ 

ʠ ʧʨʠʚʨʝʜʝ, ʨʘʟʚʦʿ ʝ-ʫʧʨʘʚʝ, ʨʘʟʚʦʿ ʚʝʰʪʘʯʢʝ ʠʥʪʝʣʠʛʝʥʮʠʿʝ ʠ ʜʘˀʠ ʥʘʧʨʝʜʘʢ ʀʊ ʠ ʀʂʊ 

ʩʝʢʪʦʨʘ, ʚʨʣʦ ʿʝ ʚʘʞʥʦ ʜʘ ʩʝ ʫʙʨʟʘ ʠ ʧʦʜʨʞʠ ʥʝʩʤʝʪʘʥʠ ʨʘʟʚʦʿ ʤʦʙʠʣʥʝ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʦʥʝ 

ʤʨʝʞʝ ʢʘʦ ʦʩʥʦʚʥʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ, ʢʦʿʘ ˂ʝ ʦʚʘʿ ʨʘʟʚʦʿ ʦʤʦʛʫ˂ʠʪʠ. 

 ʆʧʪʠʤʠʟʘʮʠʿʘ ʧʨʘʚʥʦʛ ʦʢʚʠʨʘ ʟʘ ʧʦʩʪʘʚˀʘˁʝ ʈɹʉ ʠ ˁʝʛʦʚʝ ʧʨʠʤʝʥʝ ʪʨʝʙʘ ʜʘ ʦʤʦʛʫ˂ʠ 

ʝʬʠʢʘʩʥʫ ʠ ʥʝʩʤʝʪʘʥʫ ʠʟʛʨʘʜˁʫ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʦʥʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʤʦʙʠʣʥʠʭ ʤʨʝʞʘ ʠ 

ʫʣʘʛʘˁʝ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʦʥʠʭ ʦʧʝʨʘʪʝʨʘ ʫ ʦʚʫ ʚʘʞʥʫ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʥʘʨʘʚʥʦ, ʫʟ ʘʜʝʢʚʘʪʥʫ 

ʧʨʠʤʝʥʫ ʟʘʢʦʥʩʢʝ ʨʝʛʫʣʘʪʠʚʝ ʠʟ ʦʙʣʘʩʪʠ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ. 

 ʄʦʙʠʣʥʝ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʦʥʝ ʤʨʝʞʝ ʢʦʨʠʩʪʝ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʝ ʪʘʣʘʩʝ ʢʘʦ ʦʩʥʦʚʫ ʟʘ 

ʢʦʤʫʥʠʢʘʮʠʿʫ ʠ ʪʦ ʠʤʘ ʟʘ ʧʦʩʣʝʜʠʮʫ ʥʝʤʠʥʦʚʥʠ ʧʦʨʘʩʪ ʥʠʚʦʘ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦʛ ʟʨʘʯʝˁʘ ʫ 

ʥʘʰʝʤ ʦʢʨʫʞʝˁʫ. ɼʘ ʙʠ ʫʪʠʮʘʿ ʦʚʦʛ ʟʨʘʯʝˁʘ ʥʘ ˀʫʜʝ ʙʠʦ ʢʦʥʪʨʦʣʠʩʘʥ, ʫ ʩʚʝʪʩʢʦʿ ʠ ʜʦʤʘ˂ʦʿ 

ʨʝʛʫʣʘʪʠʚʠ ʩʫ ʫʚʝʜʝʥʝ ʥʦʨʤʝ ʢʦʿʝ ʦʛʨʘʥʠʯʘʚʘʿʫ ʠʟʣʘʛʘˁʝ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦʤ ʟʨʘʯʝˁʫ. 

  ʋ ʉʨʙʠʿʠ, ɿʘʢʦʥ ʦ ʟʘʰʪʠʪʠ ʦʜ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ (Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʝʧʫʙʣʠʢʝ 

ʉʨʙʠʿʝñ ʙʨʦʿ 36/2009) ʠ ʇʨʘʚʠʣʥʠʢ ʦ ʛʨʘʥʠʮʘʤʘ ʠʟʣʘʛʘˁʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʤ ʟʨʘʯʝˁʠʤʘ 

(Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝñ ʙʨʦʿ 104/2009), ʧʨʦʧʠʩʫʿʫ ʛʨʘʥʠʮʝ ʠʟʣʘʛʘˁʘ 

ʝʣʝʢʨʦʤʘʛʥʝʪʥʦʤ ʟʨʘʯʝˁʫ ʫ ʟʦʥʘʤʘ ʧʦʚʝ˂ʘʥʝ ʦʩʝʪˀʠʚʦʩʪʠ. 

ʀʥʪʝʥʟʠʚʘʥ ʨʘʟʚʦʿ ʩʠʩʪʝʤʘ ʠ ʫʨʝʹʘʿʘ ʟʘ ʙʝʞʠʯʥʝ ʢʦʤʫʥʠʢʘʮʠʿʝ  ʦʙʝʣʝʞʠʦ ʿʝ ʧʨʝʪʭʦʜʥʫ 

ʜʝʮʝʥʠʿʫ. ɿʙʦʛ ʧʨʦʩʪʦʨʥʝ ʨʘʩʧʨʦʩʪʨʘˁʝʥʦʩʪʠ ʥʘʨʦʯʠʪʦ                      ʩʝ ʠʩʪʠʯʫ ʿʘʚʥʠ ʤʦʙʠʣʥʠ ʉʠʩʪʝʤʠ 

(ɻʉʄ-ɻʣʦʙʘʣ ʉyʩʪʝʤ ʬʦʨ ʄʦʙʠʣʝ            ʎʦʤʤʫʥʠʮʘʪʠʦʥʩ, ɼʎʉ -ɼʠʛʠʪʘʣ ʎʦʤʤʫʥʠʮʘʪʠʦʥ ʉʠʩʪʝʤ 

ʋʄʊʉ - ʋʥʠʚʝʨʩʘʣ   ʄʦʙʠʣʝ ʊʝʣʝʮʦʤʤʫʥʠʮʘʪʠʦʥ ʉʠʩʪʝʤ, ʃʊɽ - ʃʦʥʛ-ʊʝʨʤ ɽʚʦʣʫʪʠʦʥ). 

ʊʘʢʦʹʝ, ʥʝ                   ʪʨʝʙʘ ʟʘʙʦʨʘʚʠʪʠ  ʥʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘˁʝʥʝ Wʃɸʅ ( Wʠʨʝʣʝʩʩ ʃʦʮʘʣ ɸʨʝʘ 

ʅʝʪwʦʨʢ ) ʤʨʝʞʝ, ʢʘʦ ʠ ʜʨʫʛʝ ʩʠʩʪʝʤʝ (ʌʄ ʨʘʜʠʦ, ʪʝʣʝʚʠʟʠʿʘ, ʊɽʊʈɸ-ʊʝʨʨʝʩʪʨʠʘʣ 

ʊʨʫʥʢʝʜ ʈʘʜʠʦ, ɼɺɹ  - ɼʠʛʠʪʘʣ ɺʠʜʝʦ ɹʨʦʘʜʮʘʩʪʠʥʛ, ʎɼʄɸ - ʎʦʜʝ ʜʠʚʠʩʠʦʥ ʤʫʣʪʠʧʣʝ 

ʘʮʮʝʩʩ...).   ɹʝʞʠʯʥʠ ʨʘʜʠʦ-ʩʠʩʪʝʤʠ  ʢʘʦ ʦʩʥʦʚ ʟʘ ʢʦʤʫʥʠʢʘʮʠʿʫ ʢʦʨʠʩʪʝ ʝʤʠʩʠʿʫ  

ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʠʭ ʪʘʣʘʩʘ. ʇʦʩʣʝʜʠʮʘ ʪʦʛʘ ʿʝ ʧʦʨʘʩʪ ʥʠʚʦʘ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦʛ  ʟʨʘʯʝˁʘ ʫ 

ʞʠʚʦʪʥʦʤ ʦʢʨʫʞʝˁʫ. ɻʝʥʝʨʘʣʥʦ, ʢʦʜ ʩʪʘʥʦʚʥʠʰʪʚʘ ʧʦʩʪʦʿʠ ʩʪʨʘʭ ʦʜ                ʝʬʝʢʘʪʘ ʦʚʦʛ ʟʨʘʯʝˁʘ. 

ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʙʝʞʠʯʥʠ ʩʠʩʪʝʤʠ ʩʫ ʜʘʥʘʩ ʥʝʟʘʤʝʥˀʠʚ  ʜʝʦ ʩʘʚʨʝʤʝʥʦʛ ʞʠʚʦʪʘ ʠ ʥʝ ʤʦʛʫ 

ʩʝ ʿʝʜʥʦʩʪʘʚʥʦ ʫʢʣʦʥʠʪʠ ʠʣʠ ʟʘʤʝʥʠʪʠ. ʀʟ  ʪʠʭ ʨʘʟʣʦʛʘ, ʦʜ ʚʝʣʠʢʝ ʚʘʞʥʦʩʪʠ ʿʝ ʧʦʪʨʝʙʘ ʟʘ 

ʦʙʿʝʢʪʠʚʥʠʤ ʩʘʛʣʝʜʘʚʘˁʝʤ ʥʠʚʦʘ          ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦʛ ʟʨʘʯʝˁʘ ʫ ʞʠʚʦʪʥʦʤ ʦʢʨʫʞʝˁʫ. 

ʇʦʨʝʜ ʪʦʛʘ, ʠʟʣʦʞʝʥʦʩʪ ˀʫʜʠ  ʨʘʜʠʦ-ʬʨʝʢʚʝʥʮʠʿʩʢʠʤ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʠʤ ʧʦˀʠʤʘ ʧʦʪʨʝʙʥʦ ʿʝ 

ʨʝʜʦʚʥʦ  ʧʨʘʪʠʪʠ, ʟʙʦʛ ʦʯʝʢʠʚʘʥʦʛ ʚʝʣʠʢʦʛ ʨʘʩʪʘ ʩʘʦʙʨʘ˂ʘʿʘ ʫ ʙʫʜʫ˂ʠʤ ʙʝʞʠʯʥʠʤ  ʤʨʝʞʘʤʘ 

ʠ ʧʣʘʥʠʨʘʥʝ ʛʫʩʪʝ ʠʥʩʪʘʣʘʮʠʿʝ ʤʘʣʠʭ ˂ʝʣʠʿʘ, ʩʘ ʙʘʟʥʠʤ ʩʪʘʥʠʮʘʤʘ  ʧʦʩʪʘʚˀʝʥʠʤ ʙʣʠʞʝ 

ʢʦʨʠʩʥʠʮʠʤʘ. 
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ɸʛʝʥʮʠʿʘ ʟʘ ʢʦʥʩʘʣʪʠʥʛ ʠ ʦʩʪʘʣʝ ʩʪʨʫʯʥʝ ʠ ʪʝʭʥʠʯʢʝ ʜʝʣʘʪʥʦʩʪʠ ʠʟʦʙʣʘʩʪʠ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʅʠʰ 

ʃʦʢʘʣʥʠ ʨʝʛʠʩʪʘʨ ʙʘʟʥʠʭ ʩʪʘʥʠʮʘ, ɹʦʩʠʣʝʛʨʘʜ 
 

  

 

 

 ɿʘʢʦʥ ʦ ʟʘʰʪʠʪʠ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ("ʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉ", ʙʨ. 135/2004, 36/2009, 

36/2009 ï ʜʨ. ʟʘʢʦʥ, 72/2009 ï ʜʨ. ʟʘʢʦʥ, 43/2011 - ʆʜʣʫʢʘ ʋʉ, 14/2016, 76/2018, 95/2018 ï ʜʨ. 

ʟʘʢʦʥ ʠ 95/2018 ï ʜʨ. ʟʘʢʦʥ), ʏʣʘʥʦʤ 10. ʧʨʝʜʚʠʹʝʥʦ ʿʝ ʜʘ ʩʝ ʦʜʨʞʠʚʦ ʫʧʨʘʚˀʘˁʝ ʧʨʠʨʦʜʥʠʤ 

ʚʨʝʜʥʦʩʪʠʤʘ ʠ ʟʘʰʪʠʪʘ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʫʨʝʹʫʿʫ ʦʚʠʤ ʟʘʢʦʥʦʤ, ʧʦʩʝʙʥʠʤ ʟʘʢʦʥʠʤʘ ʠ ʜʨʫʛʠʤ 

ʧʨʦʧʠʩʠʤʘ ʢʦʿʠʤʘ ʩʝ ʫʨʝʹʫʿʝ: 

 

1) ʧʨʦʮʝʥʘ ʫʪʠʮʘʿʘ ʧʣʘʥʦʚʘ, ʧʨʦʛʨʘʤʘ ʠ ʧʨʦʿʝʢʘʪʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ; 

2) ʠʥʪʝʛʨʠʩʘʥʦ ʩʧʨʝʯʘʚʘˁʝ ʠ ʢʦʥʪʨʦʣʘ ʟʘʛʘʹʠʚʘˁʘ; 

3) ʟʘʰʪʠʪʘ ʧʨʠʨʦʜʝ; 

4) ʟʘʰʪʠʪʘ ʚʘʟʜʫʭʘ, ʚʦʜʘ, ʟʝʤˀʠʰʪʘ, ʰʫʤʘ, ʛʝʦʣʦʰʢʠʭ ʨʝʩʫʨʩʘ; 

5) ʫʧʨʘʚˀʘˁʝ ʭʝʤʠʢʘʣʠʿʘʤʘ; 

6) ʫʧʨʘʚˀʘˁʝ ʦʪʧʘʜʦʤ; 

7) ʿʦʥʠʟʫʿʫ˂ʘ ʠ ʥʝʿʦʥʠʟʫʿʫ˂ʘ ʟʨʘʯʝˁʘ; 

8) ʟʘʰʪʠʪʘ ʦʜ ʙʫʢʝ ʠ ʚʠʙʨʘʮʠʿʘ; 

8ʘ) ʢʦʥʪʨʦʣʘ ʦʧʘʩʥʦʩʪʠ ʦʜ ʚʝʣʠʢʦʛ ʫʜʝʩʘ ʢʦʿʠ ʫʢˀʫʯʫʿʝ ʦʧʘʩʥʝ ʩʫʧʩʪʘʥʮʝ; 

8ʙ) ʧʨʝʢʦʛʨʘʥʠʯʥʠ ʧʨʦʤʝʪ ʠ ʪʨʛʦʚʠʥʘ ʜʠʚˀʠʤ ʚʨʩʪʘʤʘ.ò 

 

 ʏʣʘʥʦʤ 32. ʧʨʝʚʠʹʝʥʦ ʿʝ ʜʘ ʩʝ ʟʘʰʪʠʪʘ ʦʜ ʟʨʘʯʝˁʘ ʩʧʨʦʚʦʜʠ ʧʨʠʤʝʥʦʤ ʩʠʩʪʝʤʘ ʤʝʨʘ 

ʢʦʿʠʤʘ ʩʝ ʩʧʨʝʯʘʚʘ ʫʛʨʦʞʘʚʘˁʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʠ ʟʜʨʘʚˀʝ ˀʫʜʠ ʦʜ ʜʝʿʩʪʚʘ ʟʨʘʯʝˁʘ ʢʦʿʘ 

ʧʦʪʠʯʫ ʠʟ ʿʦʥʠʟʫʿʫ˂ʠʭ ʠ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʠʟʚʦʨʘ ʠ ʦʪʢʣʘˁʘʿʫ ʧʦʩʣʝʜʠʮʝ ʝʤʠʩʠʿʘ ʢʦʝʿ ʠʟʚʦʨʠ 

ʟʨʘʯʝˁʘ ʝʤʠʪʫʿʫ ʠʣʠ ʤʦʛʫ ʜʘ ʝʤʠʪʫʿʫ. ʀʩʪʠʤ ʯʣʘʥʦʤ ʿʝ ʧʨʝʜʚʠʹʝʥʦ ʜʘ ʧʨʘʚʥʦ ʠ ʬʠʟʠʯʢʦ ʣʠʮʝ 

ʤʦʞʝ ʧʨʦʠʟʚʦʜʠʪʠ, ʚʨʰʠʪʠ ʧʨʦʤʝʪ ʠ ʢʦʨʠʩʪʠʪʠ ʠʟʚʦʨʝ ʿʦʥʠʟʫʿʫ˂ʠʭ ʠ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ 

ʧʦ ʧʨʦʧʠʩʘʥʠʤ ʫʩʣʦʚʠʤʘ ʠ ʥʘ ʧʨʦʧʠʩʘʥ ʥʘʯʠʥ. 

ʏʣʘʥʦʤ 34. ʇʨʝʜʚʠʹʝʥʦ ʿʝ ʜʘ ʫ ʧʨʦʩʪʦʨʥʠʤ ʠ ʫʨʙʘʥʠʩʪʠʯʢʠʤ ʧʣʘʥʦʚʠʤʘ ʩʝ ʦʙʝʟʙʝʹʫʿʫ 

ʤʝʨʝ ʠ ʫʩʣʦʚʠ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ, ʘ ʥʘʨʦʯʠʪʦ: ñ2ʙ) ʫʪʚʨʹʠʚʘˁʝ ʧʦʜʨʫʯʿʘ ʫ ʢʦʿʠʤʘ ˂ʝ ʩʝ 

ʜʫʛʦʨʦʯʥʦ ʩʘʯʫʚʘʪʠ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʫʜʘˀʝʥʦʩʪʠ ʠʟʤʝʹʫ ʦʙʿʝʢʘʪʘ ʫ ʢʦʿʠʤʘ ʿʝ ʧʨʠʩʫʪʥʘ ʠʣʠ ʤʦʞʝ 

ʙʠʪʠ ʧʨʠʩʫʪʥʘ ʿʝʜʥʘ ʠʣʠ ʚʠʰʝ ʦʧʘʩʥʠʭ ʤʘʪʝʨʠʿʘ ʫ ʢʦʣʠʯʠʥʘʤʘ ʢʦʿʝ ʩʫ ʚʝ˂ʝ ʦʜ ʧʨʦʧʠʩʘʥʠʭ ʠ 

ʩʪʘʤʙʝʥʠʭ ʧʦʜʨʫʯʿʘ, ʿʘʚʥʠʭ ʧʨʦʩʪʦʨʘ, ʢʘʦ ʠ ʧʦʜʨʫʯʿʘ ʦʜ ʧʦʩʝʙʥʦʛ ʟʥʘʯʘʿʘ, ʨʘʜʠ ʟʘʰʪʠʪʝ 

ʞʠʚʦʪʘ ʠ ʟʜʨʘʚˀʘ ˀʫʜʠ ʠ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ;ò 

ʏʣʘʥʦʤ 35. ʇʨʝʜʚʠʹʝʥʦ ʿʝ ʜʘ ʩʝ ʩʪʨʘʪʝʰʢʘ ʧʨʦʮʝʥʘ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʚʨʰʠ 

ʟʘ ʩʪʨʘʪʝʛʠʿʝ, ʧʣʘʥʦʚʝ, ʧʨʦʛʨʘʤʝ ʠ ʦʩʥʦʚʝ ʫ ʦʙʣʘʩʪʠ ʧʨʦʩʪʦʨʥʦʛ ʠ ʫʨʙʘʥʠʩʪʠʯʢʦʛ ʧʣʘʥʠʨʘˁʘ 

ʠʣʠ ʢʦʨʠʰ˂ʝˁʘ ʟʝʤˀʠʰʪʘ, ʧʦˀʦʧʨʠʚʨʝʜʝ, ʰʫʤʘʨʩʪʚʘ, ʨʠʙʘʨʩʪʚʘ, ʣʦʚʩʪʚʘ, ʝʥʝʨʛʝʪʠʢʝ, 

ʠʥʜʫʩʪʨʠʿʝ, ʩʘʦʙʨʘ˂ʘʿʘ, ʫʧʨʘʚˀʘˁʘ ʦʪʧʘʜʦʤ, ʫʧʨʘʚˀʘˁʘ ʚʦʜʘʤʘ, ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʿʘ, ʪʫʨʠʟʤʘ, 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʠʭ ʩʠʩʪʝʤʘ, ʟʘʰʪʠʪʝ ʧʨʠʨʦʜʥʠʭ ʠ ʢʫʣʪʫʨʥʠʭ ʜʦʙʘʨʘ, ʙʠˀʥʦʛ ʠ ʞʠʚʦʪʠˁʩʢʦʛ 

ʩʚʝʪʘ ʠ ˁʠʭʦʚʠʭ ʩʪʘʥʠʰʪʘ ʠ ʜʨ. ʠ ʩʘʩʪʘʚʥʠ ʿʝ ʜʝʦ ʧʣʘʥʘ, ʦʜʥʦʩʥʦ ʧʨʦʛʨʘʤʘ ʠʣʠ ʦʩʥʦʚʝ. ʀʩʪʠʤ 

ʯʣʘʥʦʤ ʿʝ ʧʨʝʜʚʠʹʝʥʦ ʜʘ ʩʪʨʘʪʝʰʢʘ ʧʨʦʮʝʥʘ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʤʦʨʘ ʙʠʪʠ ʫʩʢʣʘʹʝʥʘ 

ʩʘ ʜʨʫʛʠʤ ʧʨʦʮʝʥʘʤʘ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ, ʢʘʦ ʠ ʩʘ ʧʣʘʥʦʚʠʤʘ ʠ ʧʨʦʛʨʘʤʠʤʘ ʟʘʰʪʠʪʝ 

ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʠ ʚʨʰʠ ʩʝ ʫ ʩʢʣʘʜʫ ʩʘ ʧʦʩʪʫʧʢʦʤ ʧʨʦʧʠʩʘʥʠʤ ʧʦʩʝʙʥʠʤ ʟʘʢʦʥʦʤ, ʢʘʦ ʠ ʜʘ 

ʘʫʪʦʥʦʤʥʘ ʧʦʢʨʘʿʠʥʘ, ʦʜʥʦʩʥʦ ʿʝʜʠʥʠʮʘ ʣʦʢʘʣʥʝ ʩʘʤʦʫʧʨʘʚʝ, ʫ ʦʢʚʠʨʫ ʩʚʦʿʠʭ ʧʨʘʚʘ ʠ 

ʜʫʞʥʦʩʪʠ, ʦʜʨʝʹʫʿʝ ʚʨʩʪʝ ʧʣʘʥʦʚʘ ʠ ʧʨʦʛʨʘʤʘ ʟʘ ʢʦʿʝ ʩʝ ʠʟʨʘʹʫʿʝ ʩʪʨʘʪʝʰʢʘ ʧʨʦʮʝʥʘ ʫʪʠʮʘʿʘ. 

 ʏʣʘʥʦʤ 36. ʦʜʨʝʹʝʥʘ ʿʝ ʧʨʦʮʝʥʘ ʫʪʠʮʘʿʘ ʧʨʦʿʝʢʪʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʢʦʿʘ ʩʝ ʚʨʰʠ ʟʘ 

ʧʨʦʿʝʢʪʝ ʢʦʿʠ ʩʝ ʧʣʘʥʠʨʘʿʫ ʠ ʨʝʘʣʠʟʫʿʫ ʫ ʧʨʦʩʪʦʨʫ, ʫʢˀʫʯʫʿʫ˂ʠ ʧʨʦʤʝʥʝ ʪʝʭʥʦʣʦʛʠʿʝ, 

ʨʝʢʦʥʩʪʨʫʢʮʠʿʫ, ʧʨʦʰʠʨʝˁʝ ʢʘʧʘʮʠʪʝʪʘ ʠʣʠ ʧʨʝʩʪʘʥʘʢ ʨʘʜʘ ʢʦʿʠ ʤʦʛʫ ʜʦʚʝʩʪʠ ʜʦ ʟʥʘʯʘʿʥʦʛ 

ʟʘʛʘʹʠʚʘˁʘ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʠʣʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʨʠʟʠʢ ʧʦ ʟʜʨʘʚˀʝ ˀʫʜʠ. ʀʩʪʠʤ ʯʣʘʥʦʤ ʿʝ 

ʧʨʝʜʚʠʹʝʥʦ ʜʘ ʩʝ ʧʨʦʮʝʥʘ ʫʪʠʮʘʿʘ ʚʨʰʠ ʟʘ ʧʨʦʿʝʢʪʝ ʠʟ ʦʙʣʘʩʪʠ ʠʥʜʫʩʪʨʠʿʝ, ʨʫʜʘʨʩʪʚʘ, 

ʝʥʝʨʛʝʪʠʢʝ, ʩʘʦʙʨʘ˂ʘʿʘ, ʪʫʨʠʟʤʘ, ʧʦˀʦʧʨʠʚʨʝʜʝ, ʰʫʤʘʨʩʪʚʘ, ʚʦʜʦʧʨʠʚʨʝʜʝ, ʫʧʨʘʚˀʘˁʘ 



10 

 
ɸʛʝʥʮʠʿʘ ʟʘ ʢʦʥʩʘʣʪʠʥʛ ʠ ʦʩʪʘʣʝ ʩʪʨʫʯʥʝ ʠ ʪʝʭʥʠʯʢʝ ʜʝʣʘʪʥʦʩʪʠ ʠʟʦʙʣʘʩʪʠ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʅʠʰ 

ʃʦʢʘʣʥʠ ʨʝʛʠʩʪʘʨ ʙʘʟʥʠʭ ʩʪʘʥʠʮʘ, ɹʦʩʠʣʝʛʨʘʜ 
 

  

 

ʦʪʧʘʜʦʤ ʠ ʢʦʤʫʥʘʣʥʠʭ ʜʝʣʘʪʥʦʩʪʠ, ʢʘʦ ʠ ʟʘ ʧʨʦʿʝʢʪʝ ʢʦʿʠ ʩʝ ʧʣʘʥʠʨʘʿʫ ʥʘ ʟʘʰʪʠ˂ʝʥʦʤ 

ʧʨʠʨʦʜʥʦʤ ʜʦʙʨʫ ʠ ʫ ʟʘʰʪʠ˂ʝʥʦʿ ʦʢʦʣʠʥʠ ʥʝʧʦʢʨʝʪʥʦʛ ʢʫʣʪʫʨʥʦʛ ʜʦʙʨʘ. 

 

 ʇʨʦʮʝʥʘ ʫʪʠʮʘʿʘ ʧʨʦʿʝʢʪʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʫ ʩʢʣʘʜʫ ʩʘ ʦʚʠʤ ʯʣʘʥʦʤ, ʿʝ ʩʘʩʪʘʚʥʠ ʜʝʦ 

ʪʝʭʥʠʯʢʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ ʙʝʟ ʢʦʿʝ ʩʝ ʥʝ ʤʦʞʝ ʧʨʠʩʪʫʧʠʪʠ ʠʟʚʦʹʝˁʫ ʧʨʦʿʝʢʪʘ ʠ ʚʨʰʠ ʩʝ ʫ ʩʢʣʘʜʫ 

ʩʘ ʧʦʩʪʫʧʢʦʤ ʧʨʦʧʠʩʘʥʠʤ ʧʦʩʝʙʥʠʤ ʟʘʢʦʥʦʤ. 

 

ɿʘʢʦʥ ʦ ʟʘhʪʠʪʠ ʦʜ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ 

 ʆʚʠʤ ʟʘʢʦʥʦʤ ʩʝ ʫʨʝʹʫʿʫ ʫʩʣʦʚʠ ʠ ʤʝʨʝ ʟʘʰʪʠʪʝ ʟʜʨʘʚˀʘ ˀʫʜʠ ʠ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ 

ʩʨʝʜʠʥʝ ʦʜ ʰʪʝʪʥʦʛ ʜʝʿʩʪʚʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ. 

 ʏʣʘʥʦʤ 3. ʨʝʛʫʣʠʩʘʥʘ ʩʫ ʥʘʯʝʣʘ ʦ ʟʘʰʪʠʪʠ ʦʜ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ: 

 

Å ʥʘʯʝʣʦ ʟʘʙʨʘʥʝ - ʥʠʿʝ ʜʦʟʚʦˀʝʥʦ ʠʟʣʘʛʘˁʝ ʥʝʿʦʥʠʟʫʿʫ˂ʠʤ ʟʨʘʯʝˁʠʤʘ ʠʟʥʘʜ ʧʨʦʧʠʩʘʥʝ 

ʛʨʘʥʠʮʝ ʠ ʩʚʘʢʦ ʥʝʧʦʪʨʝʙʥʦ ʠʟʣʘʛʘˁʝ ʥʝʿʦʥʠʟʫʿʫ˂ʠʤ ʟʨʘʯʝˁʠʤʘ; 

Å ʥʘʯʝʣʦ ʩʨʘʟʤʝʨʥʦʩʪʠ - ʫʩʣʦʚʠ ʠ ʜʦʟʚʦˀʝʥʦʩʪ ʢʦʨʠʰ˂ʝˁʘ ʠʟʚʦʨʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ 

ʟʨʘʯʝˁʘ ʦʜ ʧʦʩʝʙʥʦʛ ʠʥʪʝʨʝʩʘ ʩʝ ʦʜʨʝʹʫʿʫ ʠ ʧʨʦʮʝˁʫʿʫ ʥʘ ʦʩʥʦʚʫ ʢʦʨʠʩʪʠ ʢʦʿʫ ˁʠʭʦʚʦ 

ʢʦʨʠʰ˂ʝˁʝ ʧʨʫʞʘ ʜʨʫʰʪʚʫ ʫ ʦʜʥʦʩʫ ʥʘ ʧʦʪʝʥʮʠʿʘʣʥʝ ʨʠʟʠʢʝ ʥʘʩʪʫʧʘˁʘ ʰʪʝʪʥʦʛ ʜʝʿʩʪʚʘ ʫʩʣʝʜ 

ˁʠʭʦʚʦʛ ʢʦʨʠʰ˂ʝˁʘ, ʫʟʠʤʘʿʫ˂ʠ ʫ ʦʙʟʠʨ ʥʠʚʦ ʠ ʪʨʘʿʘˁʝ ʠʟʣʦʞʝʥʦʩʪʠ ʩʪʘʥʦʚʥʠʰʪʚʘ ʫ 

ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʿʫ, ʩʪʘʨʦʩʥʫ ʠ ʟʜʨʘʚʩʪʚʝʥʫ ʩʪʨʫʢʪʫʨʫ ʧʦʪʝʥʮʠʿʘʣʥʦ ʠʟʣʦʞʝʥʦʛ 

ʩʪʘʥʦʚʥʠʰʪʚʘ, ʥʘʯʠʥ, ʚʨʝʤʝ ʠ ʤʝʩʪʦ ʢʦʨʠʰ˂ʝˁʘ ʪʘʢʚʦʛ ʠʟʚʦʨʘ, ʧʨʠʩʫʩʪʚʦ ʜʨʫʛʠʭ ʠʟʚʦʨʘ ʩʘ 

ʨʘʟʣʠʯʠʪʠʤ ʬʨʝʢʚʝʥʮʠʿʘʤʘ, ʢʘʦ ʠ ʜʨʫʛʝ ʨʝʣʝʚʘʥʪʥʝ ʦʢʦʣʥʦʩʪʠ ʢʦʥʢʨʝʪʥʦʛ ʩʣʫʯʘʿʘ; 

Å ʥʘʯʝʣʦ ʿʘʚʥʦʩʪʠ - ʧʦʜʘʮʠ ʦ ʥʝʿʦʥʠʟʫʿʫ˂ʠʤ ʟʨʘʯʝˁʠʤʘ ʜʦʩʪʫʧʥʠ ʩʫ ʿʘʚʥʦʩʪʠ. 

 

 ʀʟʚʦʨʠʤʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʦʜ ʧʦʩʝʙʥʦʛ ʠʥʪʝʨʝʩʘ ʩʤʘʪʨʘʿʫ ʩʝ ʠʟʚʦʨʠ 

ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦʛ ʟʨʘʯʝˁʘ ʢʦʿʠ ʤʦʛʫ ʜʘ ʙʫʜʫ ʰʪʝʪʥʠ ʧʦ ʟʜʨʘʚˀʝ ˀʫʜʠ, ʘ ʦʜʨʝʹʝʥʠ ʩʫ ʢʘʦ 

ʩʪʘʮʠʦʥʘʨʥʠ ʠ ʤʦʙʠʣʥʠ ʠʟʚʦʨʠ ʯʠʿʝ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦ ʧʦˀʝ ʫ ʟʦʥʠ ʧʦʚʝ˂ʘʥʝ ʦʩʝʪˀʠʚʦʩʪʠ, 

ʜʦʩʪʠʞʝ ʥʘʿʤʘˁʝ 10% ʠʟʥʦʩʘ ʨʝʬʝʨʝʥʪʥʝ, ʛʨʘʥʠʯʥʝ ʚʨʝʜʥʦʩʪʠ ʧʨʦʧʠʩʘʥʝ ʟʘ ʪʫ ʬʨʝʢʚʝʥʮʠʿʫ.  

  

 ʀʟʚʦʨʠ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʦʜ ʧʦʩʝʙʥʦʛ ʠʥʪʝʨʝʩʘ ʩʫ:  

 

1) ʥʦʚʠ ʠʟʚʦʨʠ ʝʣʝʢʪʨʦʤʘʛʥʝʪʩʢʦʛ ʧʦˀʘ ʯʠʿʘ ʠʟʛʨʘʜˁʘ, ʦʜʥʦʩʥʦ ʧʦʩʪʘʚˀʘˁʝ ʠ ʫʧʦʪʨʝʙʘ ʩʝ 

ʧʣʘʥʠʨʘʿʫ;  

2) ʟʘʪʝʯʝʥʠ ʠʟʚʦʨʠ ʝʣʝʢʪʨʦʤʘʛʥʝʪʩʢʦʛ ʧʦˀʘ ʟʘ ʢʦʿʝ ʿʝ ʠʟʜʘʪʘ ʫʧʦʪʨʝʙʥʘ ʜʦʟʚʦʣʘ ʟʘ ʨʘʜ ʫ 

ʩʢʣʘʜʫ ʩʘ ʧʨʦʧʠʩʠʤʘ ʢʦʿʠ ʩʫ ʚʘʞʠʣʠ ʧʨʝ ʩʪʫʧʘˁʘ ʥʘ ʩʥʘʛʫ ʦʚʦʛ ʧʨʘʚʠʣʥʠʢʘ, ʢʘʦ ʠ ʠʟʚʦʨʠ ʢʦʿʠ 

ʩʝ ʢʦʨʠʩʪʝ ʙʝʟ ʫʧʦʪʨʝʙʥʝ ʜʦʟʚʦʣʝ ʟʘ ʨʘʜ;  

3) ʨʝʢʦʥʩʪʨʫʠʩʘʥʠ ʠʟʚʦʨʠ ʥʘʩʪʘʣʠ ʥʘʢʦʥ ʨʝʢʦʥʩʪʨʫʢʮʠʿʝ ʢʦʿʦʤ ʩʫ ʙʠʪʥʦ ʠʟʤʝˁʝʥʝ ʦʩʥʦʚʥʝ 

ʪʝʭʥʠʯʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ, ʥʘʯʠʥ ʫʧʦʪʨʝʙʝ ʠʣʠ ʨʘʜʘ, ʩʥʘʛʘ ʠʣʠ ʩʤʝʰʪʘʿ ʠʟʚʦʨʘ, ʰʪʦ ʠʤʘ ʟʘ 

ʧʦʩʣʝʜʠʮʫ ʧʨʦʤʝʥʫ ʥʠʚʦʘ ʠʣʠ ʚʨʩʪʝ ʝʣʝʢʪʨʦʤʘʛʥʝʪʩʢʦʛ ʧʦˀʘ ʠʟʚʦʨʘ.  

  

 ʀʟʚʦʨʠ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʦʜ ʧʦʩʝʙʥʦʛ ʠʥʪʝʨʝʩʘ ʠʟ ʩʪʘʚʘ 1. ʦʚʦʛ ʯʣʘʥʘ ʫ 

ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʪʝʭʥʠʯʢʠʭ ʠ ʜʨʫʛʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʿʝ ʩʝ ʦʜʥʦʩʝ ʥʘ ʢʦʥʩʪʨʫʢʮʠʿʫ ʠ ʨʘʜ ʪʠʭ 

ʠʟʚʦʨʘ, ʤʦʛʫ ʙʠʪʠ:  

 

1) ʩʪʘʮʠʦʥʘʨʥʠ ʠʟʚʦʨʠ; 

 2) ʤʦʙʠʣʥʠ ʠʟʚʦʨʠ. 

 

 ʉʪʘʮʠʦʥʘʨʥʠ ʠʟʚʦʨʠ ʿʝʩʫ ʠʟʚʦʨʠ ʝʣʝʢʪʨʦʤʘʛʥʝʪʩʢʦʛ ʧʦˀʘ ʢʦʿʠ ʠʤʘʿʫ ʦʜʨʝʹʝʥʦ ʩʪʘʣʥʦ 



11 

 
ɸʛʝʥʮʠʿʘ ʟʘ ʢʦʥʩʘʣʪʠʥʛ ʠ ʦʩʪʘʣʝ ʩʪʨʫʯʥʝ ʠ ʪʝʭʥʠʯʢʝ ʜʝʣʘʪʥʦʩʪʠ ʠʟʦʙʣʘʩʪʠ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʅʠʰ 

ʃʦʢʘʣʥʠ ʨʝʛʠʩʪʘʨ ʙʘʟʥʠʭ ʩʪʘʥʠʮʘ, ɹʦʩʠʣʝʛʨʘʜ 
 

  

 

ʤʝʩʪʦ ʨʘʜʘ. ʉʪʘʮʠʦʥʘʨʥʠ ʠʟʚʦʨʠ ʝʣʝʢʪʨʦʤʘʛʥʝʪʩʢʦʛ ʟʨʘʯʝˁʘ ʿʝʩʫ: 

 

 1) ʠʟʚʦʨʠ ʥʠʩʢʦʬʨʝʢʚʝʥʪʥʦʛ ʝʣʝʢʪʨʦʤʘʛʥʝʪʩʢʦʛ ʧʦˀʘ (ʫ ʜʘˀʝʤ ʪʝʢʩʪʫ: ʥʠʩʢʦʬʨʝʢʚʝʥʪʥʠ 

ʠʟʚʦʨʠ) ʢʘʦ ʰʪʦ ʩʫ: ʪʨʘʥʩʬʦʨʤʘʪʦʨʩʢʝ ʩʪʘʥʠʮʝ, ʧʦʩʪʨʦʿʝˁʝ ʝʣʝʢʪʨʠʯʥʝ ʚʫʯʝ, ʟʘʪʠʤ ʫʨʝʹʘʿ ʠʣʠ 

ʦʙʿʝʢʪʠ ʯʠʿʝ ʩʪʘʪʠʯʢʦ ʤʘʛʥʝʪʩʢʦ ʧʦˀʝ ʤʦʞʝ ʜʘ ʧʨʝʹʝ ʨʝʬʝʨʝʥʪʥʠ ʛʨʘʥʠʯʥʠ ʥʠʚʦ (ʢʘʦ ʥʧʨ. 

ʫʨʝʹʘʿ ʟʘ ʤʘʛʥʝʪʩʢʦ-ʨʝʟʦʥʘʥʪʥʫ ʪʦʤʦʛʨʘʬʠʿʫ ʠʣʠ ʩʧʝʢʪʨʦʩʢʦʧʠʿʫ, ʧʦʩʪʨʦʿʝˁʝ ʟʘ ʧʨʦʠʟʚʦʜˁʫ 

ʘʣʫʤʠʥʠʿʫʤʘ, ʝʣʝʢʪʨʦʣʠʟʫ ʠʣʠ ʛʘʣʚʘʥʠʟʘʮʠʿʫ ʠ ʩʣ.), ʠʣʠ ʙʠʣʦ ʢʦʿʠ ʜʨʫʛʠ ʫʨʝʹʘʿ ʠʣʠ ʦʙʿʝʢʘʪ 

ʢʦʿʠ ʩʪʚʘʨʘ ʝʣʝʢʪʨʦʤʘʛʥʝʪʩʢʦ ʧʦˀʝ ʬʨʝʢʚʝʥʮʠʿʝ ʜʦ ʫʢˀʫʯʠʚʦ 10 kHz, ʧʨʠ ʯʝʤʫ ʿʝ ʥʘʟʠʚʥʠ 

ʨʘʜʥʠ ʥʘʧʦʥ ʚʝ˂ʠ ʦʜ 35 kV;  

 2) ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʩʢʠ ʚʦʜʦʚʠ ʪʿ. ʥʘʜʟʝʤʥʠ ʠʣʠ ʧʦʜʟʝʤʥʠ ʢʘʙʣʦʚʠ ʟʘ ʧʨʝʥʦʩ ʠʣʠ ʜʠʩʪʨʠʙʫʮʠʿʫ 

ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ ʥʘʧʦʥʘ ʚʝ˂ʝʛ ʦʜ 35 kV, ʩ ʪʠʤ ʰʪʦ ʩʝ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʩʢʠ ʚʦʜʦʚʠ ʢʘʦ 

ʧʦʝʿʜʠʥʠ ʠʟʚʦʜʠ ʠʟ ʥʘʧʦʿʥʝ ʪʨʘʬʦʩʪʘʥʠʮʝ ʮʝʣʦʤ ʜʫʞʠʥʦʤ, ʩʚʝ ʜʦ ʢʨʘʿʘ ʩʚʦʛ ʥʘʧʦʥʩʢʦʛ ʥʠʚʦʘ, 

ʩʤʘʪʨʘʿʫ ʢʘʦ ʿʝʜʠʥʩʪʚʝʥʠ ʠʟʚʦʨʠ ʝʣʝʢʪʨʦʤʘʛʥʝʪʩʢʦʛ ʧʦˀʘ; 

 3) ʠʟʚʦʨʠ ʚʠʩʦʢʦʬʨʝʢʚʝʥʪʥʦʛ ʝʣʝʢʪʨʦʤʘʛʥʝʪʩʢʦʛ ʧʦˀʘ (ʫ ʜʘˀʝʤ ʪʝʢʩʪʫ: ʚʠʩʦʢʦʬʨʝʢʚʝʥʪʥʠ 

ʠʟʚʦʨ), ʦʜʥʦʩʥʦ ʫʨʝʹʘʿ ʠʣʠ ʦʙʿʝʢʘʪ ʢʦʿʠ ʩʪʚʘʨʘ ʝʣʝʢʪʨʦʤʘʛʥʝʪʩʢʦ ʧʦˀʝ ʬʨʝʢʚʝʥʮʠʿʝ ʦʜ 10 kHz 

ʜʦ ʫʢˀʫʯʠʚʦ 300 GHz.  ɺʠʩʦʢʦʬʨʝʢʚʝʥʪʥʠʤ ʠʟʚʦʨʦʤ ʥʝ ʩʤʘʪʨʘ ʩʝ ʫʨʝʹʘʿ ʧʨʝʜʚʠʹʝʥ ʟʘ 

ʫʩʤʝʨʝʥʫ ʥʝʧʦʢʨʝʪʥʫ ʤʠʢʨʦʪʘʣʘʩʥʫ ʚʝʟʫ, ʩʘʪʝʣʠʪʩʢʫ ʚʝʟʫ ʢʘʦ ʠ ʩʚʝ ʥʝʧʦʢʨʝʪʥʝ ʨʘʜʠʦ ʩʪʘʥʠʮʝ 

ʝʬʝʢʪʠʚʥʝ ʠʟʨʘʞʝʥʝ ʩʥʘʛʝ ʤʘˁʝ ʦʜ 10 W ʠ ʥʝʧʦʢʨʝʪʥʝ ʘʤʘʪʝʨʩʢʝ ʨʘʜʠʦ ʩʪʘʥʠʮʝ ʝʬʝʢʪʠʚʥʝ 

ʠʟʨʘʞʝʥʝ ʩʥʘʛʝ ʤʘˁʝ ʦʜ 100 W.  

 

 ʉʪʘʮʠʦʥʘʨʥʠʤ ʠʟʚʦʨʠʤʘ ʥʝ ʩʤʘʪʨʘʿʫ ʩʝ ʫʛʨʘʹʝʥʠ ʢʫ˂ʥʠ ʘʧʘʨʘʪʠ (ʢʘʦ ʰʪʦ ʿʝ ʥʧʨ. 

ʤʠʢʨʦʪʘʣʘʩʥʘ ʧʝ˂ ʠ ʩʣ.).  

 

 ʄʦʙʠʣʥʠ ʠʟʚʦʨʠ ʝʣʝʢʪʨʦʤʘʛʥʝʪʩʢʦʛ ʟʨʘʯʝˁʘ ʿʝʩʫ: 

 

 1) ʠʟʚʦʨʠ ʝʣʝʢʪʨʦʤʘʛʥʝʪʩʢʦʛ ʧʦˀʘ ʢʦʿʠ ʥʝʤʘʿʫ ʦʜʨʝʹʝʥʦ ʩʪʘʣʥʦ ʤʝʩʪʦ ʨʘʜʘ;  

2) ʠʟʚʦʨʠ ʢʦʿʠ ʩʝ ʥʝ ʟʘʜʨʞʘʚʘʿʫ ʫ ʚʨʝʤʝʥʩʢʠ ʦʛʨʘʥʠʯʝʥʦʤ ʨʦʢʫ ʥʘ ʿʝʜʥʦʿ ʣʦʢʘʮʠʿʠ; 

 3) ʠʟʚʦʨʠ ʢʦʿʠ ʩʫ ʪʘʢʚʝ ʢʦʥʩʪʨʫʢʮʠʿʝ ʜʘ ʥʠʩʫ ʚʝʟʘʥʠ ʟʘ ʧʦʜʣʦʛʫ ʠʣʠ ʦʙʿʝʢʘʪ;  

4) ʠʟʚʦʨʠ ʢʦʿʠ ʩʝ ʤʦʛʫ ʧʨʝʤʝʰʪʘʪʠ ʩʘ ʿʝʜʥʝ ʣʦʢʘʮʠʿʝ ʥʘ ʜʨʫʛʫ ʣʦʢʘʮʠʿʫ;  

5) ʙʘʟʥʝ ʩʪʘʥʠʮʝ ʤʦʙʠʣʥʝ ʪʝʣʝʬʦʥʠʿʝ ʢʦʿʝ ʩʝ ʢʦʨʠʩʪʝ ʟʘ ʜʦʜʘʪʥʦ ʧʦʢʨʠʚʘˁʝ ʟʘ ʚʨʝʤʝ 

ʧʦʿʝʜʠʥʠʭ ʜʦʛʘʹʘʿʘ, ʘ ʧʨʠʚʨʝʤʝʥʦ ʩʝ ʧʦʩʪʘʚˀʘʿʫ ʫ ʟʦʥʘʤʘ ʧʦʚʝ˂ʘʥʝ ʦʩʝʪˀʠʚʦʩʪʠ. 

 

 ʈʘʜʠʦ-ʬʨʝʢʚʝʥʮʠʿʩʢʦ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦ ʟʨʘʯʝˁʝ ʩʧʘʜʘ ʫ ʛʨʫʧʫ ʪʟʚ. ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ 

ʟʨʘʯʝˁʘ. ʇʦʪʨʝʙʥʦ ʿʝ ʠʩʪʘ˂ʠ ʨʘʟʣʠʢʫ ʠʟʤʝʹʫ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʠ ʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ, ʩ 

ʦʙʟʠʨʦʤ ʜʘ ʩʫ ʝʬʝʢʪʠ ʢʦʿʝ ʠʤʘʿʫ ʦʚʘ ʜʚʘ ʪʠʧʘ ʟʨʘʯʝˁʘ ʧʦʪʧʫʥʦ ʨʘʟʣʠʯʠʪʠ, ʘʣʠ ʩʝ ʟʙʦʛ 

ʢʦʨʠʰ˂ʝˁʘ ʪʝʨʤʠʥʘ ñʟʨʘʯʝˁʝò ʯʝʩʪʦ ʜʦʚʦʜʝ ʫ ʚʝʟʫ.  

 ʅʝʿʦʥʠʟʫʿʫ˂ʘ ʟʨʘʯʝʘˁ ʩʫ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʘ ʟʨʘʯʝˁʘ ʢʦʿʘ ʠʤʘʿʫ ʝʥʝʨʛʠʿʫ ʬʦʪʦʥʘ ʤʘˁʫ ʦʜ 

12,4ʝɺ, ʠ ʥʝʤʦʛʫ ʜʘ ʿʦʥʠʟʫʿʫ ʘʪʦʤʝ ʠ ʤʦʣʝʢʫʣʝ. ɻʨʫʧʠ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ, ʧʦʨʝʜ ʨʘʜʠʦ 

ʬʨʝʢʚʝʥʮʠʿʩʢʦʛ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦʛ ʟʨʘʯʝˁʘ, ʧʨʠʧʘʜʘʿʫ ʠ ʚʠʜˀʠʚʘ, ʫʣʪʨʘˀʫʙʠʯʘʩʪʘ ʠ 

ʠʥʬʨʘʮʨʚʝʥʘ ʩʚʝʪʣʦʩʪ, ʢʘʦ ʠ ʝʣʝʢʪʨʠʯʥʘ ʠ ʤʘʛʥʝʪʥʘ ʧʦˀʘ ʥʠʩʢʠʭ ʬʨʝʢʚʝʥʮʠʿʘ. ʉʘ ʜʨʫʛʝ 

ʩʪʨʘʥʝ, ʛʨʫʧʠ ʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʧʨʠʧʘʜʘ X-ʟʨʘʯʝˁʝ ʠ ʟʨʘʯʝˁʝ ʨʘʜʠʦʘʢʪʠʚʥʠʭ ʤʘʪʝʨʠʿʘ. ɿʘ 

ʨʘʟʣʠʢʫ ʦʜ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ, ʿ ʦʥʠʟʫʿʫ˂ʘ ʟʨʘʯʝˁʘ ʤʦʛʫ ʜʘ ʧʨʦʠʟʚʝʜʫ ʿ ʦʥʝ ʧʨʦʫʟʨʦʢʫʿʫ 

ʰʪʝʪʥʝ ʝʬʝʢʪʝ ʧʦ ʞʠʚʦʪ ʠ ʟʜʨʘʚˀʝ ˀʫʜʠ, ʢʘʦ ʠ ʧʦ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ. 

 

 ɼʘ ʙʠ ʩʝ ʢʦʥʪʨʦʣʠʩʘʦ ʫʪʠʮʘʿ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦʛ ʟʨʘʯʝˁʘ ʥʘ ˀʫʜʝ, ʫ ʦʢʚʠʨʫ 

ʤʝʹʫʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʜʘ, ʢʘʦ ʠ ʫ ʜʦʤʘ˂ʦʿ ʨʝʛʫʣʘʪʠʚʠ, ʜʝʬʠʥʠʩʘʥʝ ʩʫ ʥʦʨʤʝ ʢʦʿʠʤʘ ʩʝ 

ʦʛʨʘʥʠʯʘʚʘ ʠʟʣʘʛʘˁʝ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʠʤ ʧʦˀʠʤʘ ʢʦʿʘ ʧʦʪʠʯʫ ʦʜ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʦʥʠʭ ʫʨʝʹʘʿʘ. 

ʆʚʠʤ ʥʦʨʤʘʤʘ ʜʝʬʠʥʠʩʘʥʝ ʩʫ ʛʨʘʥʠʮʝ, ʠʩʢʘʟʘʥʝ ʢʨʦʟ ʙʘʟʠʯʥʘ ʦʛʨʘʥʠʯʝˁʘ ʠ ʠʟʚʝʜʝʥʝ 

ʨʝʬʝʨʝʥʪʥʝ ʛʨʘʥʠʯʥʝ ʥʠʚʦʝ, ʧʨʝʢʦ ʢʦʿʠʭ ˀʫʜʠ ʥʝ ʩʤʝʿʫ ʙʠʪʠ ʠʟʣʦʞʝʥʠ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʠʤ 

ʧʦˀʠʤʘ.  
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ʃʦʢʘʣʥʠ ʨʝʛʠʩʪʘʨ ʙʘʟʥʠʭ ʩʪʘʥʠʮʘ, ɹʦʩʠʣʝʛʨʘʜ 
 

  

 

 ɼʘ ʙʠ ʩʝ ʫ ʧʨʘʢʩʠ ʧʨʦʚʝʨʠʣʦ ʜʘ ʣʠ ʿʝ ʠʩʧʦʰʪʦʚʘʥ ʦʚʘʿ ʫʩʣʦʚ ʩʧʨʦʚʦʜʝ ʩʝ ʤʝʨʝˁʘ, ʘ 

ʧʦʥʝʢʘʜ ʠ ʧʨʦʨʘʯʫʥʠ, ʠʥʪʝʥʟʠʪʝʪʘ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦʛ ʧʦˀʘ ʫ ʦʢʦʣʠʥʠ ʧʨʝʜʘʿʥʠʢʘ ʙʝʞʠʯʥʠʭ 

ʨʘʜʠʦ ʩʠʩʪʝʤʘ. 

 ɼʦʟʚʦˀʝʥʝ ʚʨʝʜʥʦʩʪʠ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʠʭ ʝʤʠʩʠʿʘ ʫʩʪʘʥʦʚˀʝʥʝ ʩʫ ʥʘ ʦʩʥʦʚʫ ʦʙʠʤʥʠʭ 

ʠʩʪʨʘʞʠʚʘˁʘ ʩʧʨʦʚʝʜʝʥʠʭ ʧʦʩʣʝʜˁʠʭ ʪʨʠʜʝʩʝʪʘʢ ʛʦʜʠʥʘ. ʋʩʪʘʥʦʚˀʝʥʝ ʛʨʘʥʠʯʥʝ ʚʨʝʜʥʦʩʪʠ ʟʘ 

ʨʘʜʠʦ-ʬʨʝʢʚʝʥʮʠʿʩʢʦ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦ ʟʨʘʯʝˁʝ ʟʘʩʥʦʚʘʥʝ ʩʫ ʫʛʣʘʚʥʦʤ ʥʘ ʠʩʪʨʘʞʠʚʘˁʠʤʘ 

ʫʪʠʮʘʿʘ ʪʦʧʣʦʪʥʦʛ ʠ ʩʪʠʤʫʣʘʪʠʚʥʦʛ ʝʬʝʢʪʘ ʥʘ ˀʫʜʩʢʦ ʪʝʣʦ.  

 ʊʨʝʙʘ ʧʨʠʤʝʪʠʪʠ ʜʘ ʩʫ ʧʦʩʪʘʚˀʝʥʝ ʛʨʘʥʠʮʝ ʟʥʘʪʥʦ ʠʩʧʦʜ ʦʥʠʭ ʚʨʝʜʥʦʩʪʠ ʠʥʪʝʥʟʠʪʝʪʘ 

ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦʛ ʧʦˀʘ ʟʘ ʢʦʿʝ ʩʫ ʫʦʯʝʥʠ ʝʚʝʥʪʫʘʣʥʠ ʥʝʛʘʪʠʚʥʠ ʝʬʝʢʪʠ. ʇʦʩʣʝʜˁʠʭ ʛʦʜʠʥʘ ʩʝ 

ʚʦʜʠ ʚʝʣʠʢʠ ʙʨʦʿ ʜʠʩʢʫʩʠʿʘ ʦʢʦ ʪʦʛʘ ʜʘ ʣʠ ʠʤʘ ʠ ʜʨʫʛʠʭ ʝʬʝʢʘʪʘ ʢʦʿʠ ʤʦʛʫ ʥʝʛʘʪʠʚʥʦ ʫʪʠʮʘʪʠ ʥʘ 

ˀʫʜʩʢʦ ʪʝʣʦ. ʄʝʹʫʪʠʤ, ʜʦ ʜʘʥʘʩ ʧʨʘʚʠʭ ʜʦʢʘʟʘ ʟʘ ʪʘʢʚʝ ʩʪʘʚʦʚʝ ʥʝʤʘ. ʀʥʪʝʥʟʠʚʥʘ 

ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʦʚʦʤ ʧʨʘʚʮʫ ˂ʝ ʩʝ ʥʘʩʪʘʚʠʪʠ ʠ ʫ ʙʫʜʫ˂ʥʦʩʪʠ.  

 ɹʘʟʠʯʥʘ ʦʛʨʘʥʠʯʝˁʘ ʠʟʣʘʛʘˁʘ ʩʪʘʥʦʚʥʠʰʪʚʘ ʝʣʝʢʪʨʠʯʥʠʤ, ʤʘʛʥʝʪʩʢʠʤ ʠ 

ʝʣʝʢʪʨʦʤʘʛʥʝʪʩʢʠʤ ʧʦˀʠʤʘ (0 Hz ʜʦ 300 GHz) ʿʝʩʫ ʦʛʨʘʥʠʯʝˁʘ ʫ ʠʟʣʘʛʘˁʫ ʚʨʝʤʝʥʩʢʠ 

ʧʨʦʤʝʥˀʠʚʠʤ ʠʟʚʦʨʠʤʘ ʝʣʝʢʪʨʦʤʘʛʥʝʪʩʢʠʭ ʧʦˀʘ (ʥʠʩʢʦʬʨʝʢʚʝʥʪʥʠ, ʚʠʩʦʢʦʬʨʝʢʚʝʥʪʥʠ, 

ʫʢˀʫʯʫʿʫ˂ʠ ʨʘʜʠʦ ʬʨʝʢʚʝʥʮʠʿʩʢʝ, ʤʠʢʨʦʪʘʣʘʩʥʝ ʠ ʜʨ.), ʢʦʿʘ ʩʫ ʟʘʩʥʦʚʘʥʘ ʥʝʧʦʩʨʝʜʥʦ ʥʘ 

ʫʪʚʨʹʝʥʠʤ ʟʜʨʘʚʩʪʚʝʥʠʤ ʝʬʝʢʪʠʤʘ ʠ ʙʠʦʣʦʰʢʠʤ ʧʦʢʘʟʘʪʝˀʠʤʘ.  

  

 ʌʠʟʠʯʢʝ ʚʝʣʠʯʠʥʝ ʢʦʿʠʤʘ ʩʝ ʦʚʘ ʦʛʨʘʥʠʯʝˁʘ ʦʜʨʝʹʫʿʫ, ʫ ʟʘʚʠʩʥoʩʪʠ ʦʜ ʬʨʝʢʚʝʥʮʠʿʝ 

ʧʦˀʘ, ʿʝʩʫ:  

¶ ʛʫʩʪʠʥʘ ʤʘʛʥʝʪʩʢʦʛ ʬʣʫʢʩʘ ʠʣʠ ʤʘʛʥʝʪʥʘ ʠʥʜʫʢʮʠʿʘ(B), 

¶  ʛʫʩʪʠʥʘ ʩʪʨʫʿʝ (ɱ),  

¶ ʩʧʝʮʠʬʠʯʥʠ ʥʠʚʦ ʘʧʩʦʨʙʦʚʘˁʘ ʝʥʝʨʛʠʿʝ (SAR),  

¶  ʛʫʩʪʠʥʘ ʩʥʘʛʝ (S). 

 

  ɹʘʟʠʯʥʘ ʦʛʨʘʥʠʯʝˁʘ ʠʟʣʦʞʝʥʦʩʪʠ ʩʪʘʥʦʚʥʠʰʪʚʘ ʝʣʝʢʪʨʠʯʥʠʤ, ʤʘʛʥʝʪʩʢʠʤ ʠ 

ʝʣʝʢʪʨʦʤʘʛʥʝʪʩʢʠʤ ʧʦˀʠʤʘ (0 Hz ʜʦ 300 GHz) ʩʘʜʨʞʘʥʘ ʩʫ ʫ ʪʘʙʝʣʠ: 

 

 
ɹʘʟʠʯʥʘ ʦʛʨʘʥʠʯʝˁʘ ʠʟʣʦʞʝʥʦʩʪʠ ʩʪʘʥʦʚʥʠʰʪʚʘ ʝʣʝʢʪʨʠʯʥʠʤ, ʤʘʛʥʝʪʩʢʠʤ ʠ 

ʝʣʝʢʪʨʦʤʘʛʥʝʪʩʢʠʤ ʧʦˀʠʤʘ (0 Hz ʜʦ 300 GHz) 
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ʃʦʢʘʣʥʠ ʨʝʛʠʩʪʘʨ ʙʘʟʥʠʭ ʩʪʘʥʠʮʘ, ɹʦʩʠʣʝʛʨʘʜ 
 

  

 

 
 ʈʝʬʝʨʝʥʪʥʠ ʛʨʘʥʠʯʥʠ ʥʠʚʦʠ ʿʝʩʫ ʥʠʚʦʠ ʠʟʣʘʛʘˁʘ ʩʪʘʥʦʚʥʠʰʪʚʘ ʝʣʝʢʪʨʠʯʥʠʤ, 

ʤʘʛʥʝʪʩʢʠʤ ʠ ʝʣʝʢʪʨʦʤʘʛʥʝʪʩʢʠʤ ʧʦˀʠʤʘ ʢʦʿʠ ʩʣʫʞʝ ʟʘ ʧʨʘʢʪʠʯʥʫ ʧʨʦʮʝʥʫ ʠʟʣʦʞʝʥʦʩʪʠ, 

ʢʘʢʦ ʙʠ ʩʝ ʦʜʨʝʜʠʣʦ ʜʘ ʣʠ ʧʦʩʪʦʿʠ ʚʝʨʦʚʘʪʥʦ˂ʘ ʜʘ ʙʘʟʠʯʥʘ ʦʛʨʘʥʠʯʝˁʘ ʙʫʜʫ ʧʨʝʢʦʨʘʯʝʥʘ. 

ʈʝʬʝʨʝʥʪʥʠ ʛʨʘʥʠʯʥʠ ʥʠʚʦʠ ʠʩʢʘʟʫʿʫ ʩʝ ʟʘʚʠʩʥʦ ʦʜ ʚʠʩʠʥʝ ʬʨʝʢʚʝʥʮʠʿʝ ʧʦˀʘ ʧʨʝʤʘ ʩʣʝʜʝ˂ʠʤ 

ʧʘʨʘʤʝʪʨʠʤʘ: ʿʘʯʠʥʘ ʝʣʝʢʪʨʠʯʥʦʛ ʧʦˀʘ ɽ (V/m), ʿʘʯʠʥʘ ʤʘʛʥʝʪʥʩʢʦʛ ʧʦˀʘ H (ɸ/m), ʛʫʩʪʠʥʘ 

ʤʘʛʥʝʪʩʢʦʛ ʬʣʫʢʩʘ B (Õʊ), ʛʫʩʪʠʥʘ ʩʥʘʛʝ (ʝʢʚʠʚʘʣʝʥʪʥʦʛ ʨʘʚʥʦʛ ʪʘʣʘʩʘ) - Sʝkv (W/m2 ) 

ʇʨʠʤʝʥʘ ʤʝʨˀʠʚʦʛ ʨʝʬʝʨʝʥʪʥʦʛ ʛʨʘʥʠʯʥʦʛ ʥʠʚʦʘ ʦʩʠʛʫʨʘʚʘ ʧʦʰʪʦʚʘˁʝ ʨʝʣʝʚʘʥʪʥʦʛ ʙʘʟʠʯʥʦʛ 

ʦʛʨʘʥʠʯʝˁʘ. 

 
 ʄʝʪʦʜʝ ʤʝʨʝˁʘ ʠ ʧʨʦʨʘʯʫʥʘ ʏʣʘʥ 4. ʇʨʠʚʨʝʜʥʦ ʜʨʫʰʪʚʦ, ʧʨʝʜʫʟʝ˂ʝ ʠ ʜʨʫʛʦ ʧʨʘʚʥʦ 

ʣʠʮʝ ʢʦʿʠ ʚʨʰʝ ʧʦʩʣʦʚʝ ʩʠʩʪʝʤʘʪʩʢʦʛ ʠʩʧʠʪʠʚʘˁʘ ʥʠʚʦʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʫ ʞʠʚʦʪʥʦʿ 

ʩʨʝʜʠʥʠ, ʤʦʨʘʿʫ ʜʘ ʧʨʠʤʝˁʫʿʫ ʤʝʪʦʜʝ ʤʝʨʝˁʘ ʠ ʧʨʦʨʘʯʫʥʘ ʚʘʞʝ˂ʠʭ ʜʦʤʘ˂ʠʭ ʠʣʠ 

ʤʝʹʫʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʜʘ, ʠ ʪʦ: 

 1) ʟʘ ʥʠʩʢʦʬʨʝʢʚʝʥʪʥʦ ʧʦʜʨʫʯʿʝ - CEI IEC 61786;  

2) ʟʘ ʚʠʩʦʢʦʬʨʝʢʚʝʥʪʥʦ ʧʦʜʨʫʯʿʝ - CEI IEC 61566;  

3) ʩʪʘʥʜʘʨʜ ʦ ʠʩʧʠʪʠʚʘˁʫ ʫʪʠʮʘʿʘ ʥʘ ʠʟʣʘʛʘˁʝ ʩʪʘʥʦʚʥʠʰʪʚʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʤ ʟʨʘʯʝˁʠʤʘ - 

CENELEC EN 50413:2008. 

 

 ʋʙʨʟʘʥʠ ʨʘʟʚʦʿ ʙʝʞʠʯʥʠʭ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʦʥʠʭ ʩʝʨʚʠʩʘ ʠ ʫʩʣʫʛʘ  ʠʟʘʟʠʚʘ ʩʚʝ ʚʝ˂ʫ 

ʧʘʞˁʫ ʠ ʙʦʿʘʟʘʥ ʫ ʿʘʚʥʦʩʪʠ ʜʘ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦ ʟʨʘʯʝˁʝ ʢʦʿʝ ʥʘʩʪʘʿʝ ʢʘʦ ʧʦʩʣʝʜʠʮʘ 

ʢʦʨʠʰ˂ʝˁʘ ʦʚʠʭ ʩʝʨʚʠʩʘ ʠ ʫʩʣʫʛʘ, ʤʦʞʝ ʫʛʨʦʟʠʪʠ ʟʜʨʘʚˀʝ ʦʧʰʪʝ ʧʦʧʫʣʘʮʠʿʝ. ʉ ʦʙʟʠʨʦʤ ʥʘ 

ʪʦ, ʈʝʛʫʣʘʪʦʨʥʘ ʘʛʝʥʮʠʿʘ ʟʘ ʝʣʝʢʪʨʦʥʩʢʝ ʢʦʤʫʥʠʢʘʮʠʿʝ ʠ ʧʦʰʪʘʥʩʢʝ ʫʩʣʫʛʝ (ʈɸʊɽʃ) ʿʝ 

ʧʦʢʨʝʥʫʣʘ ʠʥʠʮʠʿʘʪʠʚʫ ʟʘ ʨʘʟʚʦʿ ʩʠʩʪʝʤʘ ʟʘ ʧʨʘ˂ʝˁʝ ʥʠʚʦʘ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦʛ ʟʨʘʯʝˁʘ ʫ 

ʞʠʚʦʪʥʦʿ ʩʨʝʜʠʥʠ. 

 

          ʆʧʰʪʘ ˀʫʜʩʢʘ ʧʦʧʫʣʘʮʠʿʘ ʥʘʿʯʝʰ˂ʝ ʥʠʿʝ ʫʧʦʟʥʘʪʘ ʩʘ ʬʠʟʠʯʢʠʤ ʦʩʦʙʠʥʘʤʘ 

ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦʛ ʧʦˀʘ ʠ ʥʝ ʧʦʟʥʘʿʝ ʝʬʝʢʪʝ ʢʦʿʝ ʦʥʦ ʠʟʘʟʠʚʘ. ʀʟ ʪʦʛ ʨʘʟʣʦʛʘ, ʿʘʚˀʘ ʩʝ 

ʧʦʩʨʝʜʥʠ ʝʬʝʢʘʪ ʢʦʿʠ ʯʝʩʪʦ ʥʠʿʝ ʙʘʟʠʨʘʥ ʥʘ ʦʙʿʝʢʪʠʚʥʠʤ ʦʢʦʣʥʦʩʪʠʤʘ, ʘʣʠ ʠʤʘ ʚʝʦʤʘ 

ʟʥʘʯʘʿʥʫ ʫʣʦʛʫ, ʘ ʪʦ ʿʝ ʩʪʨʘʭ ˀʫʜʠ ʦʜ      ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦʛ ʟʨʘʯʝˁʘ. ʈʘʩʪʫ˂ʠ ʩʪʨʘʭ 

ʩʪʘʥʦʚʥʠʰʪʚʘ ʦʜ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦʛ ʟʨʘʯʝˁʘ ʜʦʚʦʜʠ ʜʦ ʩʚʝ ʚʝ˂ʝʛ ʦʪʧʦʨʘ ʨʘʟʚʦʿʫ ʙʝʞʠʯʥʠʭ 
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ʃʦʢʘʣʥʠ ʨʝʛʠʩʪʘʨ ʙʘʟʥʠʭ ʩʪʘʥʠʮʘ, ɹʦʩʠʣʝʛʨʘʜ 
 

  

 

ʨʘʜʠʦ-ʤʨʝʞʘ, ʢʦʿʝ ʜʝ ʬʘʢʪʦ ʧʨʝʜʩʪʘʚˀʘʿʫ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʩʚʘʢʝ ʟʝʤˀʝ. ʀʩʪʨʘʞʠʚʘˁʘ 

ʧʦʢʘʟʫʿʫ ʜʘ ʟʥʘʯʘʿʘʥ ʧʨʦʮʝʥʘʪ ˀʫʜʠ ʩʪʨʘʭʫʿʝ ʦʜ ʝʚʝʥʪʫʘʣʥʠʭ ʝʬʝʢʘʪʘ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦʛ 

ʟʨʘʯʝˁʘ. ʊʘʢʦʹʝ, ʫʪʚʨʹʝʥʦ ʿʝ ʜʘ ˀʫʜʠ ʯʝʰ˂ʝ ʩʪʨʘʭʫʿʫ ʦʜ ʫʪʠʮʘʿʘ ʙʘʟʥʠʭ  ʩʪʘʥʠʮʘ, 

ʦʜʥʦʩʥʦ ʩʠʩʪʝʤʩʢʠʭ ʨʘʜʠʦ-ʧʨʝʜʘʿʥʠʢʘ, ʜʦʢ ʟʘʥʝʤʘʨʫʿʫ ʫʪʠʮʘʿ      ʢʦʨʠʩʥʠʯʢʠʭ ʫʨʝʹʘʿʘ. 

            ɿʙʦʛ ʩʚʝʛʘ  ʪʦʛʘ, ʥʘʿʯʝʰ˂ʝ ʧʦʩʪʦʿʠ ʥʝʧʦʚʝʨʝˁʝ ʠʟʤʝʹʫ  ʦʧʰʪʝ ˀʫʜʩʢʝ ʧʦʧʫʣʘʮʠʿʝ ʩʘ 

ʿʝʜʥʝ ʩʪʨʘʥʝ, ʠ ʦʧʝʨʘʪʦʨʘ ʙʝʞʠʯʥʠʭ  ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʦʥʠʭ ʩʝʨʚʠʩʘ ʩʘ ʜʨʫʛʝ ʩʪʨʘʥʝ. 

 ʈʝʝhˁʝ ʦʚʦʛ ʧʨʦʙʣʝʤʘ ʿʝ ʢʦʥʪʨʦʣʘ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʠʭ ʟʨʘʯʝˁʘ ʩʧʨʦʚʦʹʝˁʝʤ ʤʝʨʝˁʘ ʠ 

ʦʜʨʞʘʚʘˁʝʤ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʢʦʤʫʥʠʢʘʮʠʿʝ ʠʟʤʝʹʫ ʩʚʠʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʠʭ ʩʪʨʘʥʘ. ʈʘʟʚʦʿ ʩʠʩʪʝʤʘ 

ʟʘ ʧʨʘ˂ʝˁʝ ʥʠʚʦʘ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦʛ  ʟʨʘʯʝˁʘ ʫ ʞʠʚʦʪʥʦ ʿʩʨʝʜʠʥʠ, ʢʦʿʠ ʿʝ ʧʦʜ ʦʢʨʠˀʝʤ ʦʨʛʘʥʘ 

ʜʨʞʘʚʝ (ʫ ʦʚʦʤ ʩʣʫʯʘʿʫ ʈɸʊɽʃ-ʘ), ʪʨʝʙʘ ʜʘ ʜʦʧʨʠʥʝʩʝ ʫʩʧʦʩʪʘʚˀʘˁʫ ʧʦʚʝʨʝˁʘ ʠʟʤʝʹʫ ʦʧʰʪʝ 

ˀʫʜʩʢʝ ʧʦʧʫʣʘʮʠʿʝ, ʦʧʝʨʘʪʦʨʘ ʙʝʞʠʯʥʠʭ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʦʥʠʭ ʩʝʨʚʠʩʘ ʠ ʜʨʞʘʚʥʠʭ ʦʨʛʘʥʘ. 

 ʆʩʥʦʚʥʠ ʮʠˀʝʚʠ ʨʝʘʣʠʟʘʮʠʿʝ ʦʚʘʢʚʦʛ ʩʠʩʪʝʤʘ ʩʫ ʪʨʘʥʩʧʘʨʝʪʥʦ ʧʨʝʜʩʪʘʚˀʘˁʝ 

ʨʝʟʫʣʪʘʪʘ ʤʝʨʝˁʘ ʥʠʚʦʘ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦʛ ʟʨʘʯʝˁʘ, ʧʦʢʨʝʪʘˁʝ ʿʘʚʥʝ ʜʠʩʢʫʩʠʿʝ ʠ ʝʜʫʢʘʮʠʿʝ ʦ 

ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦʤ ʟʨʘʯʝˁʫ, ʨʘʟʫʤʝʚʘˁʝ ʦʩʥʦʚʥʠʭ ʝʬʝʢʘʪʘ, ʢʘʦ ʠ ʩʪʚʘʨʘˁʝ ʧʦʚʝʨʝˁʘ ʠʟʤʝʹʫ 

ʩʚʠʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʠʭ ʩʪʨʘʥʘ. 

 

 ʉʠʩʪʝʤ ʟʘ ʧʨʘ˂ʝˁʝ ʥʠʚʦʘ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦʛ ʟʨʘʯʝˁʘ ʫ ʞʠʚʦʪʥʦʿ ʩʨʝʜʠʥʠ ʤʦʨʘ ʜʘ 

ʠʩʧʫʥʠ ʪʨʠ ʦʩʥʦʚʥʘ ʟʘʭʪʝʚʘ: 

¶ ʦʙʿʝʢʪʠʚʥʦʩʪ, 

¶ ʧʦʫʟʜʘʥʦʩʪ  

¶ ʢʦʥʪʠʥʫʠʪʝʪ. 

 

 ʆʙʿʝʢʪʠʚʥʦʩʪ ʩʝ ʧʦʩʪʠʞʝ ʿʘʚʥʠʤ ʦʙʿʘʚˀʠʚʘˁʝʤ ʨʝʟʫʣʪʘʪʘ ʤʝʨʝˁʘ ʢʘʜʘ ʛʦʜ ʩʝ ʩʧʨʦʚʦʜʝ 

ʤʝʨʝˁʘ. 

 ʇʦʫʟʜʘʥʦʩʪ ʧʨʦʠʟʣʘʟʠ ʠʟ ʫʩʢʣʘʹʝʥʦʩʪʠ ʩʘ ʤʝʹʫʥʘʨʦʜʥʠʤ ʥʦʨʤʘʤʘ ʠ ʩʪʘʥʜʘʨʜʠʤʘ ʢʦʿʠ 

ʩʝ ʦʜʥʦʩʝ ʥʘ ʤʝʨʝˁʝ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʠʭ ʧʦˀʘ, ʢʘʦ ʠ ʠʟ ʠʩʢˀʫʯʠʚʦʛ ʢʦʨʠʰ˂ʝˁʘ ʤʝʨʥʝ ʦʧʨʝʤʝ 

ʢʘʣʠʙʨʠʩʘʥʝ (ʝʪʘʣʦʥʠʨʘʥʝ) ʦʜ ʩʪʨʘʥʝ ʘʢʨʝʜʠʪʦʚʘʥʠʭ ʣʘʙʦʨʘʪʦʨʠʿʘ ʟʘ ʝʪʘʣʦʥʠʨʘˁʝ.

 ʂʦʥʪʠʥʫʠʨʘʥʦ ʩʧʨʦʚʦʹʝˁʝ ʦʙʿʝʢʪʠʚʥʠʭ ʠ ʧʦʫʟʜʘʥʠʭ ʤʝʨʝˁʘ (24 ʩʘʪʘ/365 ʜʘʥʘ) 

ʦʤʦʛʫ˂ʘʚʘ ʧʝʨʤʘʥʝʥʪʥʦ ʧʨʘ˂ʝˁʝ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦʛ ʟʨʘʯʝˁʘ ʠ ʤʘʢʩʠʤʫʤʘʣʥʫ 

ʪʨʘʥʩʧʘʨʝʥʪʥʦʩʪ. ʉ ʦʙʟʠʨʦʤ ʜʘ ʩʝ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦ ʟʨʘʯʝˁʝ ʥʝ ʤʦʞʝ ʚʠʜʝʪʠ ʠʣʠ ʦʩʝʪʠʪʠ, 

ʨʝʟʫʣʪʘʪʠ ʢʦʥʪʠʥʫʘʣʥʠʭ ʤʝʨʝˁʘ ʩʫ ʦʜ ʚʝʦʤʘ ʚʝʣʠʢʦʛ ʟʥʘʯʘʿʘ ʟʘ ʦʧʰʪʫ ˀʫʜʩʢʫ ʧʦʧʫʣʘʮʠʿʫ, ʿʝʨ 

ʧʨʝʜʩʪʘʚˀʘʿʫ ʿʝʜʠʥʠ ʦʙʿʝʢʪʠʚʥʠ ʠʥʜʠʢʘʪʦʨ ʧʦʤʦ˂ʫ ʢʦʿʝʛ ˀʫʜʠ ʤʦʛʫ ʩʪʝ˂ʠ ʫʪʠʩʘʢ ʢʦʣʠʢʦ ʿʝ 

ʟʨʘʯʝˁʝ ʠ ʢʘʢʚʘ ʿʝ ˁʝʛʦʚʘ ʢʨʘʪʢʦʨʦʯʥʘ ʠ ʜʫʛʦʨʦʯʥʘ ʧʨʦʤʝʥˀʠʚʦʩʪ, ʧʘ ʩʘʤʠʤ ʪʠʤ ʜʦʧʨʠʥʦʩʝ 

ʫʩʧʦʪʘʚˀʘˁʫ ʧʦʚʝʨʝˁʘ ʠʟʤʝʹʫ ʩʚʠʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʠʭ ʩʪʨʘʥʘ. 

 Mʦʞʝʤʦ ʨʝ˂ʠ ʜʘ ʿʝ ʧʦʩʝʙʥʘ ʧʘʞˁʘ ʧʦʩʚʝ˂ʝʥʘ ʙʘʟʥʠʤ ʩʪʘʥʠʮʘʤʘ ʤʦʙʠʣʥʝ ʪʝʣʝʬʦʥʠʿʝ, 

ʯʠʿʘ ʿʝ ʠʟʛʨʘʜˁʘ ʠ ʢʦʨʠʰ˂ʝˁʝ ʧʦʩʣʝʜˁʠʭ ʛʦʜʠʥʘ ʫ ʩʪʘʣʥʦʤ ʧʦʨʘʩʪʫ. 

 

 ʆʚʘʿ ʜʦʢʫʤʝʥʪ ʿʝ ʥʘʩʪʘʦ ʜʘ ʙʠ ʩʝ ʥʘ ʿʝʜʥʦʩʪʘʚʘʥ ʠ ʧʦʧʫʣʘʨʘʥ ʥʘʯʠʥ ʥʘʿʰʠʨʦʿ ʿʘʚʥʦʩʪʠ 

ʧʨʠʙʣʠʞʝ ʦʩʥʦʚʥʠ ʝʣʝʤʝʥʪʠ ʧʦʿʤʘ ʟʨʘʯʝˁʘ ʠ ʧʨʦʧʠʩʘʥʝ ʤʝʨʝ  ʟʘʰʪʠʪʝ ʦʜ ʟʨʘʯʝˁʘ. 

ʇʦʪʨʝʙʘ ʟʘ ʦʚʘʢʚʠʤ ʜʦʢʫʤʝʥʪʦʤ ʧʦʿʘʚʠʣʘ ʩʝ ʫ ʧʨʘʢʪʠʯʥʦʤ ʨʘʜʫ, ʧʨʠ ʩʧʨʦʚʦʹʝˁʝʫ ʤʝʨʘ 

ʟʘʰʪʠʪʝ ʦʜ ʿʦʥʠʟʫʿʫ˂ʠʭ ʠ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ, ʿʝʨ ʫ ʚʝ˂ʠʥʠ ʩʣʫʯʘʿʝʚʘ ʧʨʦʩʝʯʘʥ ʛʨʘʹʘʥʠʥ ʥʝ 

ʨʘʟʣʠʢʫʿʝ ʿʦʥʠʟʫʿʫ˂ʝ ʦʜ ʥʝʿʦʥʠʟʫʿʫ˂ʝʛ ʟʨʘʯʝʘˁ. 

 ʇʦʩʝʙʥʫ ʧʘʞˁʫ ʧʦʩʚʝʪʠʣʠ ʩʤʦ ʤʦʙʠʣʥʠʤ ʪʝʣʝʬʦʥʠʤʘ, ʯʠʿʝ ʢʦʨʠʰ˂ʝˁʝ ʨʘʩʪʝ ʠʟ ʜʘʥʘ ʫ 

ʜʘʥ. 

 ʉ ʦʙʟʠʨʦʤ ʜʘ ʿʝ ʢʦʨʠʰ˂ʝˁʝ ʠʟʚʦʨʘ ʿʦʥʠʟʫʿʫ˂ʠʭ ʠ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ  ʟʨʘʯʝˁʘ ʧʨʠʩʫʪʥʦ ʫ 

ʩʚʘʢʦʜʥʝʚʥʦʤ ʞʠʚʦʪʫ, ʩʤʘʪʨʘʤʦ ʜʘ ˂ʝ ʧʨʠʧʨʝʤˀʝʥ ʜʦʢʫʤʝʥʪ ʧʦʩʣʫʞʠʪʠ ʢʘʦ ʜʦʙʨʘ ʦʩʥʦʚʘ ʟʘ 

ʫʧʦʟʥʘʚʘˁʝ ʩʘ ʤʝʨʘʤʘ ʢʦʿʝ ʩʝ ʩʧʨʦʚʦʜʝ ʫ ʟʘʰʪʠʪʠ ʞʠʚʦʪʘ ʠ ʟʜʨʘʚˀʘ ˀ ʫʜʠ ʠ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ. 
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ʃʦʢʘʣʥʠ ʨʝʛʠʩʪʘʨ ʙʘʟʥʠʭ ʩʪʘʥʠʮʘ, ɹʦʩʠʣʝʛʨʘʜ 
 

  

 

 ɿʨʘʯʝˁʝ ʠ ʚʨʩʪʝ 

 

 ɿʨʘʯʝˁʝ ʿʝ ʫʩʤʝʨʝʥʠ ʧʨʝʥʦʩ ʝʥʝʨʛʠʿʝ ʧʨʝʢʦ ʯʝʩʪʠʮʘ ʠʣʠ ʪʘʣʘʩʘ. ɸʢʦ   ʩʝ ʟʨʘʯʝˁʝ 

ʩʘʩʪʦʿʠ ʦʜ ʯʝʩʪʠʮʘ ʟʦʚʝʤʦ ʛʘ ʢʦʨʧʫʩʢʫʣʘʨʥʦ ʠʣʠ ʯʝʩʪʠʯʥʦ ʟʨʘʯʝˁʝ. ʆʥʦ ʢʦʿʝ ʩʝ ʧʨʝʥʦʩʠ ʫ 

ʦʙʣʠʢʫ ʪʘʣʘʩʘ ʟʦʚʝʤʦ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥo ʟʨʘʯʝˁʝ. ɽʣʝʢʪʨʦʤʘʛʥʝʪʥʦ ʟʨʘʯʝˁʝ ʧʨʝʜʩʪʘʚˀʘ 

ʚʨʝʤʝʥʩʢʫ ʧʨʦʤʝʥʫ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦʛ ʧʦˀʘ, ʢʦʿʘ ʩʝ ʫ ʚʘʢʫʫʤʫ ʰʠʨʠ ʙʨʟʠʥʦʤ ʦʢʦ 300.000 

km/s. ʀʘʢʦ ʛʘ ʜʝʣʠʤʦ ʫ ʨʘʟʥʝ   ʧʦʜʪʠʧʦʚʝ ʟʨʘʯʝˁʘ (ʚʠʜˀʠʚʘ ʩʚʝʪʣʦʩʪ, ʤʠʢʨʦʪʘʣʘʩʠ, 

ʨʘʜʠʦʪʘʣʘʩʠ, ʨʝʥʜʛʝʥʩʢʠ ʟʨʘʮʠ...) ʨʝʯ ʿʝ ʦ ʠʩʪʦʤ ʬʝʥʦʤʝʥʫ ï ʧʨʦʤʝʥʠ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦʛ (ɽʄ) 

ʧʦˀʘ. ɿʘ ʨʘʟʣʠʯʠʪʘ ʩʚʦʿʩʪʚʘ ʪʠʭ ʧʦʜʪʠʧʦʚʘ ʦʜʛʦʚʦʨʥʘ ʿʝ ʨʘʟʣʠʯʠʪʘ ʢʦʣʠʯʠʥʘ ʝʥʝʨʛʠʿʝ ʢʦʿʫ 

ʧʦʩʝʜʫʿʫ. ɺʘʞʠ ʧʨʘʚʠʣʦ: ʚʠʰʘ ʬʨʝʢʚʝʥʮʠʿʘ ï ʚʝ˂ʘ ʝʥʝʨʛʠʿʘ. 

 ɽʣʝʢʪʨʠʯʥʘ ʧʦˀʘ ʩʫ ʨʝʟʫʣʪʘʪ ʧʦʩʪʦʿʘˁʘ ʨʘʟʣʠʢʝ ʧʦʪʝʥʮʠʿʘʣʘ, ʦʜʥʦʩʥʦ ʥʘʧʦʥʘ: ʰʪʦ ʿʝ 

ʚʠʰʠ ʥʘʧʦʥ, ʪʦ ʿʝ ʠʥʪʝʥʟʠʪʝʪ ʧʦˀʘ ʚʝ˂ʠ. ɽʣʝʢʪʨʠʯʥʦ ʧʦˀʝ ʧʦʩʪʦʿʠ ʠ ʢʘʜ ʥʝʤʘ ʧʨʦʪʦʢʘ ʩʪʨʫʿʝ. 

ʅʘʩʫʧʨʦʪ ʪʦʤʝ, ʤʘʛʥʝʪʥʦ ʧʦˀʝ ʧʦʩʪʦʿʠ ʩʘʤʦ ʢʘʜ ʝʣʝʢʪʨʠʯʥʘ ʩʪʨʫʿʘ ʧʨʦʪʠʯʝ: ʰʪʦ ʿʝ ʚʝ˂ʠ 

ʠʥʪʝʥʟʠʪʝʪ ʩʪʨʫʿʝ, ʪʦ ʿʝ ʥʠʚʦ ʧʦˀʘ ʚʝ˂ʠ. ʊʘʢʦ ˂ʝ ʤʘʛʥʝʪʥʦ ʧʦˀʝ ʚʘʨʠʨʘʪʠ ʧʨʝʤʘ ʚʘʨʠʿʘʮʠʿʠ 

ʧʦʪʨʦʰˁʝ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ, ʜʦʢ ˂ʝ ʥʠʚʦ ʝʣʝʢʪʨʠʯʥʦʛ ʧʦˀʘ ʦʩʪʘʪʠ ʢʦʥʩʪʘʥʪʘʥ. ʄʘʜʘ ʠʭ 

ˀʫʜʩʢʦ ʦʢʦ ʥʝ ʦʧʘʞʘ, ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʘ ʧʦˀʘ ʩʫ ʧʨʠʩʫʪʥʘ ʩʚʫʜʘ ʦʢʦ ʥʘʩ. ʊʘʢʦ ʩʝ   ʟʙʦʛ 

ʢʨʝʪʘˁʘ ʫ ʘʪʤʦʩʬʝʨʠ ʤʦʛʫ ʿʘʚʠʪʠ ʚʝʣʠʢʝ ʥʘʧʦʥʩʢʝ ʨʘʟʣʠʢʝ, ʦʜʥʦʩʥʦ, ʪʘʢʦ ʚʠʩʦʢ ʥʠʚʦ 

ʝʣʝʢʪʨʠʯʥʦʛ ʧʦˀʘ ʜʘ ʜʦʣʘʟʠ ʜʦ ʧʨʘʞˁʝˁʘ ʫ ʚʠʜʫ ʤʫˁʘ ʦʜʥʦʩʥʦ ʛʨʦʤʘ. ʆʨʠʿʝʥʪʘʮʠʿʘ ʤʘʛʥʝʪʥʝ 

ʠʛʣʝ ʢʦʤʧʘʩʘ ʫ ʧʨʘʚʮʫ ʩʝʚʝʨïʿ ʫʛ ʜʦʣʘʟʠ ʦʜ ʧʦʩʪʦʿʘˁʘ ʟʝʤʘˀʩʢʦʛ ʤʘʛʥʝʪʥʦʛ ʧʦˀʘ, ʘ ʪʦ ʠʩʪʦ 

ʧʦˀʝ ʥʝʢʘ ʞʠʚʘ ʙʠ˂ʘ ʢʘʦ ʰʪʦ ʩʫ, ʥʘ ʧʨʠʤʝʨ, ʨʠʙʝ ʠ ʧʪʠʮʝ, ʢʦʨʠʩʪʝ ʟʘ ʦʨʠʿʝʥʪʘʮʠʿʫ ʫ ʧʨʦʩʪʦʨʫ 

ʧʨʠ ʢʨʝʪʘˁʫ. 

 ʇʦʨʝʜ ʧʨʠʨʦʜʥʠʭ ʠʟʚʦʨʘ ʢʦʿʠ ʬʦʨʤʠʨʘʿʫ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʠ ʩʧʝʢʪʘʨ, ʧʦʩʪʦʿʝ ʜʨʫʛʘ ʧʦˀʘ 

ʢʦʿʘ ʩʫ ʨʝʟʫʣʪʘʪ ˀʫʜʩʢʠʭ ʘʢʪʠʚʥʦʩʪʠ: ʫ ʪʘʢʚʘ ʧʦˀʘ ʩʧʘʜʘʿʫ, ʥʘ ʧʨʠʤʝʨ, ʨʝʥʜʛʝʥʩʢʠ ʠʣʠ Ăʍñ 

ʟʨʘʮʠ ʢʦʿʠ ʩʝ ʠʟʤʝʹʫ ʦʩʪʘʣʦʛ ʢʦʨʠʩʪʝ ʫ ʤʝʜʠʮʠʥʠ. ʅʘ ʤʝʩʪʫ ʩʚʘʢʦʛ ʩʪʨʫʿʥʦʛ ʧʨʠʢˀʫʯʢʘ 

ʧʦʩʪʦʿʠ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦ ʧʦˀʝ ʥʠʩʢʝ ʬʨʝʢʚʮʝʥʮʠʿʝ ʢʦʿʝ ʧʦʪʠʯʝ ʦʜ ʝʣʝʢʪʨʠʯʥʝ ʩʪʨʫʿʝ. ʄʠ, 

ʪʘʢʦʹʝ, ʢʦʨʠʩʪʠʤʦ ʩʚʝ ʚʨʩʪʝ ʟʨʘʯʝˁʘ ʫ ʨʘʜʠʦʬʨʝʢʚʝʥʪʥʦʤ ʦʧʩʝʛʫ ʟʘ ʧʨʝʥʦʩ ʠʥʬʦʨʤʘʮʠʿʘ, 

ʧʨʝʢʦ ʨʘʜʠʦ ʠ ʊɺ ʘʥʪʝʥʘ ʠʣʠ ʟʘ ʚʝʟʫ ʧʨʝʢʦ ʤʦʙʠʣʥʠʭ ʪʝʣʝʬʦʥʘ. 

 

 ɼʘ ʙʠ ʩʝ ʦʢʘʨʘʢʪʝʨʠʩʘʣʦ ʥʝʢʦ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦ ʧʦˀʝ ʢʦʨʠʩʪʠ ʩʝ, ʠʟʤʝʹʫ ʦʩʪʘʣʦʛ, 

ˁʝʛʦʚʘ ʬʨʝʢʚʝʥʮʠʿʘ ʠʣʠ ʦʜʛʦʚʘʨʘʿʫ˂ʘ ʬʨʝʢʚʝʥʮʠʿʘ ʟʨʘʯʝˁʘ. ʇʨʠʨʦʜʘ ʠʥʪʝʨʘʢʮʠʿʝ ʠʟʤʝʹʫ 

ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦʛ ʧʦˀʘ ʠ ʦʨʛʘʥʠʟʤʘ ʟʘʚʠʩʠ ʦʜ ʬʨʝʢʚʝʥʮʠʿʝ ʧʦˀʘ. ɽʣʝʢʪʨʦʤʘʛʥʝʪʥʦ ʟʨʘʯʝˁʝ 

ʩʝ ʤʦʞʝ ʧʨʝʜʩʪʘʚʠʪʠ ʢʘʦ ʩʝʨʠʿʘ ʚʨʣʦ ʧʨʘʚʠʣʥʠʭ ʪʘʣʘʩʘ ʢʦʿʠ ʩʝ ʢʨʝ˂ʫ ʝʢʩʪʨʝʤʥʦ ʚʝʣʠʢʦʤ 

ʙʨʟʠʥʦʤ ʚʨʣʦ ʙʣʠʩʢʦʤ ʙʨʟʠʥʠ ʩʚʝʪʣʦʩʪʠ. ʌʨʝʢʚʝʥʮʠʿʘ ʩʝ ʜʝʬʠʥʠʰʝ ʢʘʦ ʙʨʦʿ ʦʩʮʠʣʘʮʠʿʘ ʠʣʠ 

ʮʠʢʣʠʯʥʠʭ ʧʨʦʤʝʥʘ ʫ ʩʝʢʫʥʜʠ, ʜʦʢ ʿʝ ʪʘʣʘʩʥʘ ʜʫʞʠʥʘ ʿʝʜʥʘʢʘ ʥʘʿʤʘˁʦʿ ʫʜʘˀʝʥʦʩʪʠ ʠʟʤʝʹʫ 

ʥʝʢʝ ʪʘʯʢʝ ʥʘ ʪʘʣʘʩʫ ʠ ˁʦʿ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʪʘʯʢʝ (ʭʦʤʦʣʦʛʥʘ ʪʘʯʢʘ) ʥʘ ʩʣʝʜʝ˂ʝʤ ʪʘʣʘʩʫ (ʥʘʿʤʘˁʝ 

ʨʘʩʪʦʿʘˁʝ ʠʟʤʝʹʫ ʜʚʝ ʪʘʯʢʝ ʥʘ ʪʘʣʘʩʫ ʢʦʿʝ ʩʫ ʠʩʪʦʿ ʬʘʟʠ). ʌʨʝʢʚʝʥʮʠʿʘ ʠ ʪʘʣʘʩʥʘ ʜʫʞʠʥʘ ʩʫ 

ʦʙʨʥʫʪʦ ʧʨʦʧʦʨʮʠʦʥʘʣʥʝ: ʰʪʦ ʿʝ ʬʨʝʢʚʝʥʮʠʿʘ ʚʝ˂ʘïʪʦ ʿʝ ʪʘʣʘʩʥʘ ʜʫʞʠʥʘ ʢʨʘ˂ʘ. ɱʝʜʥʘ 

ʿʝʜʥʦʩʪʘʚʥʘ ʘʥʘʣʦʛʠʿʘ ˂ʝ ʥʘʤ ʦʤʦʛʫ˂ʠʪʠ ʙʦˀʝ ʨʘʟʫʤʝʚʘˁʝ ʦʚʦʛ ʟʥʘʯʝˁʘ: ʧʨʠʯʚʨʩʪʠʤʦ ʜʫʞʠ 

ʢʘʥʘʧ ʟʘ ʢʚʘʢʫ ʥʘ ʚʨʘʪʠʤʘ ʠ ʧʨʠʭʚʘʪʠʤʦ ʩʣʦʙʦʜʘʥ ʢʨʘʿ. ʇʦʚʫʮʠʤʦ ʢʘʥʘʧ ʧʦʢʨʝʪʦʤ ʦʜʦʟʛʦ 

ʥʘʜʦʣʝ: ʿʝʜʘʥ ʩʧʦʨʠ ʧʦʢʨʝʪ ˂ʝ ʩʪʚʦʨʠʪʠ ʩʘʤʦ ʿʝʜʘʥ ʪʘʣʘʩ ʚʝʣʠʢʝ ʜʫʞʠʥʝ, ʘʣʠ ʘʢʦ ʛʘ ʫʙʨʟʘʤʦ 

ʩʪʚʦʨʠ˂ʝ ʩʝ ʯʠʪʘʚʘ ʩʝʨʠʿʘ ʢʨʘ˂ʠʭ ʪʘʣʘʩʘ. ʐʪʦ ʿʝ ʪʘʣʘʩʘ ʚʠʰʝ (ʚʝ˂ʘ ʬʨʝʢʚʝʥʮʠʿʘ) ïʪʦ ʩʫ ʦʥʠ 

ʙʣʠʞʠ ʿ ʝʜʘʥ ʜʨʫʛʦʤ (ʤʘˁʘ ʪʘʣʘʩʥʘ ʜʫʞʠʥʘ). 

 

 ʇʦ ʢʦʣʠʯʠʥʠ ʝʥʝʨʛʠʿʝ ʢʦʿʫ ʥʦʩʝ, ʟʨʘʯʝˁʘ ʜʝʣʠʤʦ ʫ ʜʚʝ ʚʝʣʠʢʝ ʢʣʘʩʝ: ʦʥʘ ʟʨʘʯʝˁʘ ʢʦʿʘ 

ʠʤʘʿʫ ʜʦʚʦˀʥʫ ʢʦʣʠʯʠʥʫ ʜʘ ʠʟʚʨʰʝ ʿʦʥʠʟʘʮʠʿʫ ʘʪʦʤʘ (ʠʟʙʘʮʠʚʘˁʝ ʝʣʝʢʪʨʦʥʘ ʠʟ ʥʝʫʪʨʘʣʥʦʛ 

ʘʪʦʤʘ ʠ ʩʪʚʘʨʘˁʝ ʥʘʝʣʝʢʪʨʠʩʘʥʦʛ ʿʦʥʘ) ʟʦʚʝʤʦ ʿʦʥʠʟʫʿʫ˂ʠʤ ʟʨʘʯʝˁʠʤʘ, ʜʦʢ ʦʩʪʘʣʘ ʩʚʨʩʪʘʚʘʤʦ 

ʫ ʥʝʿʦʥʠʟʫʿʫ˂ʘ ʟʨʘʯʝˁʘ. 

 ʋ ʿʦʥʠʟʫʿʫ˂ʘ ʟʨʘʯʝˁʘ ʫʙʨʘʿʘʤʦ ʢʦʩʤʠʯʢʦ, ʛʘʤʘ ʠ ʨʝʥʜʛʝʥʩʢʦ ʦʜ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʠʭ 

ʟʨʘʯʝˁʘ, ʢʘʦ ʠ ʩʚʘ ʢʦʨʧʫʩʢʫʣʘʨʥʘ .  

 



16 

 
ɸʛʝʥʮʠʿʘ ʟʘ ʢʦʥʩʘʣʪʠʥʛ ʠ ʦʩʪʘʣʝ ʩʪʨʫʯʥʝ ʠ ʪʝʭʥʠʯʢʝ ʜʝʣʘʪʥʦʩʪʠ ʠʟʦʙʣʘʩʪʠ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʅʠʰ 

ʃʦʢʘʣʥʠ ʨʝʛʠʩʪʘʨ ʙʘʟʥʠʭ ʩʪʘʥʠʮʘ, ɹʦʩʠʣʝʛʨʘʜ 
 

  

 

 

 ʅʝʿʦʥʠʟʫʿʫ˂ʝ ʟʨʘʯʝˁʝ 

 

 ʂʘʦ ʦʙʿʝʢʪʠ ʦʜ ʥʘʨʦʯʠʪʦʛ ʟʥʘʯʘʿʘ ʟʘ ʦʜʨʝʹʠʚʘˁʝ ʥʠʚʦʘ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦʛ ʟʨʘʯʝˁʘ ʠ 

ʫʪʠʮʘʿʘ ʥʘ ʟʜʨʘʚˀʝ ˀʫʜʠ ʢʦʿʠ ʤʦʛʫ ʥʘʩʪʘʿʘʪʠ ʧʨʠ ʜʠʩʪʨʠʙʫʮʠʿʠ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ 

ʧʦʩʪʦʿʝ˂ʠʤ ʩʠʩʪʝʤʠʤʘ ʥʘ ʪʝʨʠʪʦʨʠʿʠ ʦʧʰʪʠʥʝ ɹʦʩʠʣʝʛʨʘʜ, ʤʦʛʫ ʩʝ ʠʟʜʚʦʿʠʪʠ ʩʣʝʜʝ˂ʠ: 

¶ ʜʘʣʝʢʦʚʦʜʠ 

¶ ʜʠʩʪʨʠʙʫʪʠʚʥʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʩʢʝ ʩʪʘʥʠʮʝ 

¶ ʧʦʜʟʝʤʥʠ ʢʘʙʣʦʚʠ. 

 

 ɼʘʣʝʢʦʚʦʜʠ ʩʚʦʿʠʤ ʝʣʝʢʪʨʠʯʥʠʤ, ʤʘʛʥʝʪʩʢʠʤ ʠ ʝʣʝʢʪʨʦʤʘʛʥʝʪʩʢʠʤ ʧʦˀʠʤʘ ʫʪʠʯʫ ʥʘ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʝʣʝʢʪʨʦʤʘʛʥʝʪʩʢʝ ʦʢʦʣʠʥʝ ˀʫʜʠ ʫ ˁʠʭʦʚʠʤ ʩʪʘʥʦʚʠʤʘ, ʜʚʦʨʠʰʪʠʤʘ ʠ ʥʘ 

ʫʣʠʮʠ. ɽʣʝʢʪʨʠʯʥʝ ʩʪʨʫʿʝ ʢʦʿʝ ʪʝʢʫ ʧʨʦʚʦʜʥʠʮʠʤʘ ʜʘʣʝʢʦʚʦʜʘ ʩʪʚʘʨʘʿʫ ʤʘʛʥʝʪʩʢʦ ʧʦˀʝ 

ʬʨʝʢʚʝʥʮʠʿʝ 50 Hz. ʅʠʚʦ ʤʘʛʥʝʪʩʢʝ ʠʥʜʫʢʮʠʿʝ ʧʦˀʘ (B), ʩʚʘʢʦʛ ʦʜ ʧʨʦʚʦʜʥʠʢʘ, ʟʘʚʠʩʠ ʦʜ 

ʿʘʯʠʥʝ ʩʪʨʫʿʝ ʢʨʦʟ ʪʘʿ ʧʨʦʚʦʜʥʠʢ. 

 ɼʠʩʪʨʠʙʫʪʠʚʥʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʩʢʝ ʩʪʘʥʠʮʝ (ɼʊʉ) ʫʛʨʘʹʝʥʝ ʫ ʩʪʘʤʙʝʥʝ ʠʣʠ ʧʦʩʣʦʚʥʝ 

ʟʛʨʘʜʝ ʤʦʛʫ ʩʚʦʿʫ ʥʝʧʦʩʨʝʜʥʫ ʦʢʦʣʠʥʫ ʦʧʪʝʨʝ˂ʠʚʘʪʠ ʥʝʞʝˀʝʥʠʤ ʝʣʝʢʪʨʦʤʘʛʥʝʪʩʢʠʤ ʧʦˀʠʤʘ. 

 ɽʣʝʢʪʨʦʤʘʛʥʝʪʩʢʘ ʧʦˀʘ ʢʦʿʘ ʩʪʚʘʨʘ ʠʣʠ ʤʦʞʝ ʜʘ ʩʪʚʦʨʠ ɼʊʉ ʫ ʩʚʦʤ    ʥʝʧʦʩʨʝʜʥʦʤ 

ʦʢʨʫʞʝˁʫ ʧʨʝʜʩʪʘʚˀʘʿʫ ʦʧʘʩʥʦʩʪ ʧʦ ʢʦʨʠʩʥʠʢʝ ʪʦʛ ʧʨʦʩʪʦʨʘ. 

 

ɼʠʩʪʨʠʙʫʪʠʚʥʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʩʢʝ ʩʪʘʥʠʮʝ ʩʪʚʘʨʘʿʫ: 

¶ ʤʘʛʥʝʪʩʢʦ ʧʦˀʝ ʬʨʝʢʚʝʥʮʠʿʝ 50 Hz, 

¶ ʤʘʛʥʝʪʩʢʠ h ʫʤ ʩʘ ʬʨʝʢʚʝʥʮʠʿʩʢʠʤ ʩʧʝʢʪʨʦʤ ʦʜ 0 kHz ʜʦ 2 kHz, ʠ ʝʣʝʢʪʨʦʤʘʛʥʝʪʩʢʠ 

ʠʤʧʫʣʩ 

. 

 

 ɿʜʨʘʚʩʪʚʝʥʠ ʘʩʧʝʢʪʠ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ 

 

 ʇʦʜʨʫʯʿʝ ʥʝʿʦʥʠʟʫʿʫ˂ʝʛ ʟʨʘʯʝˁʘ ʦʙʫʭʚʘʪʘ: ʫʣʪʨʘʚʠʦʣʝʪʥʦ ʟʨʘʯʝˁʝ, ʚʠʜˀʠʚʫ ʩʚʝʪʣʦʩʪ, 

ʠʥʬʨʘʮʨʚʝʥʦ ʟʨʘʯʝˁʝ, ʨʘʜʠʦʬʨʝʢʚʝʥʪʥʦ ʟʨʘʯʝˁʝ, ʝʣʝʢʪʨʠʯʥʘ ʠ ʤʘʛʥʝʪʩʢʘ ʧʦˀʘ, ʥʠʩʢʝ, ʚʝʦʤʘ 

ʥʠʩʢʝ ʠ ʝʢʩʪʨʝʤʥʦ ʥʠʩʢʝ ʬʨʝʢʚʝʥʮʠʿʝ ʠ ʣʘʩʝʨʩʢʦ ʟʨʘʯʝˁʝ. 

 ʇʨʠʨʦʜʥʦʤ ʫʣʪʨʘʚʠʦʣʝʪʥʦʤ ʟʨʘʯʝˁʫ ʩʫ ʫ ʚʝ˂ʦʿ ʤʝʨʠ ʠʟʣʦʞʝʥʠ ˀʫʜʠ, ʢʦʿʠ ʟʙʦʛ 

ʧʨʠʨʦʜʝ ʧʦʩʣʘ, ʚʝ˂ʠ ʜʝʦ ʛʦʜʠʥʝ ʧʨʦʚʦʜʝ ʥʘ ʦʪʚʦʨʝʥʦʤ ʧʨʦʩʪʦʨʫ.   ɺʝʰʪʘʯʢʦʤ ʫʣʪʨʘʚʠʦʣʝʪʥʦʤ 

ʟʨʘʯʝˁʫ ʠʟʣʦʞʝʥʠ ʩʫ ʨʘʜʥʠʮʠ ʫ ʠʥʜʫʩʪʨʠʿʠ ʥʘ ʬʦʪʦʭʝʤʠʿʩʢʠʤ ʧʨʦʮʝʩʠʤʘ, ʦʩʦʙˀʝ ʫ 

ʟʜʨʘʚʩʪʚʝʥʠʤ ʫʩʪʘʥʦʚʘʤʘ ʠ ʢʦʟʤʝʪʠʯʢʠʤ ʩʘʣʦʥʠʤʘ. 

 ʋʣʪʨʘʚʠʦʣʝʪʥʦ ʟʨʘʯʝˁʝ ʧʦʨʝʢʣʦʤ ʦʜ ʩʫʥʮʘ ʠʟʘʟʠʚʘ ʧʨʦʤʝʥʝ ʥʘ ʢʦʞʠ. ʇʨʠʩʫʩʪʚʦ ʦʚʦʛ 

ʟʨʘʯʝˁʘ ʠ ʨʘʟʥʠʭ ʭʝʤʠʿʩʢʠʭ ʩʫʧʩʪʘʥʮʠ ʢʘʦ h ʪʦ ʩʫ ʣʝʢʦʚʠ, ʢʦʟʤʝʪʠʯʢʠ ʧʨʝʧʘʨʘʪʠ ʠ ʙʠˀʢʝ 

ʜʦʚʦʜʝ ʜʦ ʬʦʪʦʩʝʥʟʠʙʠʣʠʟʘʮʠʿʝ ʢʦʿʘ ʩʝ ʠʩʧʦˀʘʚʘ ʫ ʚʠʜʫ ʬʦʪʦʪʦʢʩʠʯʥʝ ʠ ʬʦʪʦʘʣʝʨʛʠʿʩʢʝ 

ʨʝʘʢʮʠʿʝ. ɼʫʛʦʪʨʘʿʥʦ ʠʟʣʘʛʘˁʝ ʫʚ ʟʨʘʯʝˁʫ ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʠ ʜʦ ʢʘʨʮʠʥʦʤʘ ʩʧʠʥʦʟʥʠʭ ˂ʝʣʠʿʘ 

ʢʦʥʿʫʢʪʠʚʝ, ʘ ʪʘʢʦʹʝ ʠ ʜʦ ʬʦʪʦʭʝʤʠʿʩʢʦʛ ʦʰʪʝ˂ʝˁʘ ʤʨʝʞˁʘʯʝ, ʘ ʜʦʧʨʠʥʦʩʠ ʠ ʥʘʩʪʘʥʢʫ 

ʢʘʪʘʨʘʢʪʝ. 

 ʇʦʜ ʜʝʿʩʪʚʦʤ UV ʟʨʘʯʝʘˁ ʥʘʩʪʘʿʫ ʠ ʣʝʟʠʿʝ ʥʘ ɼʅʂ h ʪʦ ʟʘ ʧʦʩʣʝʜʠʮʫ  ʠʤʘ ʠ ʢʘʥʮʝʨʦʛʝʥʝ 

ʝʬʝʢʪʝ. ʂʦʜ ʦʩʦʙʘ ʜʫʛʦʪʨʘʿʥʦ ʠʟʣʦʞʝʥʠʭ ʦʚʦʤ ʟʨʘʯʝˁʫ ʯʝʰ˂ʝ ʥʘʩʪʘʿʫ ʥʝʤʝʣʘʥʦʤʩʢʘ ʤʘʣʠʛʥʘ 

ʦʙʦˀʝˁʘ ʢʦʞʝ ʠ ʤʘʣʠʛʥʠ ʤʝʣʘʥʦʤ. 

 ɺʠʜˀʠʚʘ ʩʚʝʪʣʦʩʪ ʜʦʙʨʦ ʧʨʦʣʘʟʠ ʢʨʦʟ ʦʧʪʠʯʢʝ ʩʨʝʜʠʥʝ ʦʢʘ ʠ ʧʘʜʘ ʬʦʢʫʩʠʨʘʥʘ ʥʘ 

ʨʝʪʠʥʫ. ɼʝʦ ʚʠʜˀʠʚʦʛ ʩʧʝʢʪʨʘ ʢʨʘ˂ʠʭ ʪʘʣʘʩʥʠʭ ʜʫʞʠʥʘ ʬʦʢʫʩʠʨʘʥ ʥʘ ʦʯʥʦ ʜʥʦ ʤʦʞʝ ʜʘ 

ʠʟʘʟʦʚʝ ʬʦʪʦʭʝʤʠʿʩʢʦ ʦʰʪʝ˂ʝˁʝ ʨʝʪʠʥʝ, ʜʦʢ ʩʚʝʪʣʦʩʥʦ ʟʨʘʯʝˁʝ ʚʝ˂ʠʭ ʪʘʣʘʩʥʠʭ ʜʫʞʠʥʘ 

ʜʦʚʦʜʠ ʜʦ ʪʝʨʤʠʯʢʝ ʧʦʚʨʝʜʝ ʨʝʪʠʥʝ. ʀʥʪʝʥʟʠʚʥʦ ʩʚʝʪʣʦʩʥʦ ʟʨʘʯʝˁʝ ʜʦʚʦʜʠ ʜʦ ʟʘʩʣʝʧˀʠʚʘˁʘ 

ʢʦʿʘ ʤʦʛʫ, ʫ ʦʜʨʝʹʝʥʠʤ  ʩʠʪʫʘʮʠʿʘʤʘ, ʜʘ ʜʦʧʨʠʥʝʩʫ ʥʘʩʪʘʥʢʫ ʧʦʚʨʝʜʘ ʥʘ ʨʘʜʫ ʠʣʠ ʫ ʩʘʦʙʨʘ˂ʘʿʫ. 



17 

 
ɸʛʝʥʮʠʿʘ ʟʘ ʢʦʥʩʘʣʪʠʥʛ ʠ ʦʩʪʘʣʝ ʩʪʨʫʯʥʝ ʠ ʪʝʭʥʠʯʢʝ ʜʝʣʘʪʥʦʩʪʠ ʠʟʦʙʣʘʩʪʠ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʅʠʰ 

ʃʦʢʘʣʥʠ ʨʝʛʠʩʪʘʨ ʙʘʟʥʠʭ ʩʪʘʥʠʮʘ, ɹʦʩʠʣʝʛʨʘʜ 
 

  

 

 ʀʥʬʨʘʮʨʚʝʥʦ ʟʨʘʯʝˁʝ ʟʘʫʟʠʤʘ ʤʝʩʪʦ ʠʟʤʝʹʫ ʚʠʜˀʠʚʝ ʩʚʝʪʣʦʩʪʠ ʠ ʤʠʢʨʦʪʘʣʘʩʥʦʛ 

ʟʨʘʯʝˁʘ. ʇʨʠʨʦʜʥʦʤ ʠʥʬʨʘʮʨʚʝʥʦʤ ʟʨʘʯʝˁʫ ʩʫ ʠʟʣʦʞʝʥʝ ʦʩʦʙʝ ʢʦʿʝ ʦʙʘʚˀʘʿʫ ʧʦʩʣʦʚʝ ʥʘ 

ʦʪʚʦʨʝʥʦʤ ʧʨʦʩʪʦʨʫ. ɺʝʰʪʘʯʢʠʤ ʠʟʚʦʨʠʤʘ ʩʫ ʝʢʩʧʦʥʦʚʘʥʠ ʨʘʜʥʠʮʠ ʧʨʠ ʪʦʧˀʝˁʫ ʠ ʣʠʚʝˁʫ 

ʤʝʪʘʣʘ, ʚʘʨʠʦʮʠ, ʩʪʘʢʣʦʜʫʚʘʯʠ, ʨʘʜʥʠʮʠ ʫ ʢʝʨʘʤʠʯʢʦʿ ʠʥʜʫʩʪʨʠʿʠ, ʧʨʦʠʟʚʦʜˁʠ ʭʘʨʪʠʿʝ ʠ 

ʮʝʣʫʣʦʟʝ, ʙʦʿʘ, ʣʘʢʦʚʘ             ʠ ʜʨʫʛʠ. 

ʇʨʠ ʜʫʛʦʪʨʘʿʥʦʤ ʠʟʣʘʛʘˁʫ ʠʥʬʨʘʮʨʚʝʥʦʤ ʟʨʘʯʝˁʫ ʜʦʣʘʟʠ ʜʦ ʝʨʠʪʝʤʘʪʦʟʥʠʭ ʧʨʦʤʝʥʘ ʥʘ ʢʦʞʠ, 

ʧʦʿʘʚʝ ʪʝʣʝʘʥʛʠʝʢʪʘʟʠʿʘ, ʢʝʨʘʪʦʟʘ, ʚʝʨʫʢʦʟʥʠʭ ʪʚʦʨʝʚʠʥʘ, ˀʫʰ˂ʝˁʘ ʢʦʞʝ ʠ ʘʪʨʦʬʠʯʥʠʭ 

ʧʨʦʤʝʥʘ. ʆʚʝ ʧʨʦʤʝʥʝ ʤʦʛʫ ʜʘ ʤʘʣʠʛʥʦ ʘʣʪʝʨʠʨʘʿʫ ʫ ʩʧʠʥʦʮʝʣʫʣʘʨʥʠ ʢʘʨʮʠʥʦʤ. ʅʘ ʦʯʠʤʘ 

ʦʙʠʯʥʦ ʥʘʩʪʘʿʫ ʟʘʧʘˀʝʥʩʢʦ ʜʝʛʝʥʝʨʘʪʠʚʥʝ ʧʨʦʤʝʥʝ ʥʘ ʢʦʥʿʫʢʪʠʚʠ. ɿʘʛʨʝʚʘˁʝ ʧʨʝʜˁʝ ʩʪʨʘʥʝ 

ʩʦʯʠʚʘ ʜʦʧʨʠʥʦʩʠ ʥʘʩʪʘʥʢʫ ʢʘʪʘʨʘʢʪʝ. 

 ʇʨʠʨʦʜʥʦ ʨʘʜʠʦʬʨʝʢʚʝʥʪʥʦ ʟʨʘʯʝˁʝ ʧʦʪʠʯʝ ʦʜ ʩʫʥʮʘ ʠ ʜʨʫʛʠʭ ʠʟʚʦʨʘ ʠʟ ʩʚʝʤʠʨʘ, 

ʟʝʤˀʝ, ʧʘ ʠ ʩʘʤʦʛ ʯʦʚʝʢʘ. ɺʝʰʪʘʯʢʠ ʠʟʚʦʨʠ ʩʝ ʢʦʨʠʩʪʝ ʫ ʧʦʜʨʫʯʿʫ ʨʘʜʠʦʚʝʟʘ, ʪʝʣʝʚʠʟʠʿʝ, 

ʨʘʜʠʦʥʘʚʠʛʘʮʠʿʘ, ʫ ʠʥʜʫʩʪʨʠʿʠ, ʤʝʜʠʮʠʥʠ ʠ  ʜʨʫʛʠʤ ʦʙʣʘʩʪʠʤʘ ʞʠʚʦʪʘ. 

          ʋ ʦʨʛʘʥʠʟʤʫ ʧʦʜ ʫʪʠʮʘʿʝʤ ʦʚʦʛ ʟʨʘʯʝˁʘ ʥʘʩʪʘʿʫ ʧʦʨʝʤʝ˂ʘʿʠ ʪʝʨʤʦʨʝʛʫʣʘʮʠʦʥʠʭ 

ʤʝʭʘʥʠʟʘʤʘ, ʪʝʨʤʠʯʢʝ ʧʦʚʨʝʜʝ, ʢʦʥʚʫʣʟʠʿʝ, ʧʨʦʤʝʥʝ ʫ ʧʦʥʘʰʘˁʫ ʠ ʫ ʦʪʧʦʨʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ. 

ʇʦʜ ʫʪʠʮʘʿʝʤ ʨʘʜʠʦʬʨʝʢʚʝʥʪʥʦʛ ʟʨʘʯʝˁʘ ʦʧʠʩʘʥʦ ʿʝ ʧʨʠʩʫʩʪʚʦ ʩʢʫʧʘ ʥʝʩʧʝʮʠʬʠʯʥʠʭ 

ʩʠʤʧʪʦʤʘ ʢʘʦ ʰʪʦ ʩʫ: ʛʣʘʚʦʙʦˀʘ, ʧʦʨʝʤʝ˂ʘʿ ʩʥʘ, ʫʤʦʨ, ʩʣʘʙʦʩʪ, ʨʘʟʜʨʘʞˀʠʚʦʩʪ, ʣʘʙʠʣʥʦʩʪ 

ʢʨʚʥʦʛ ʧʨʠʪʠʩʢʘ, ʧʘʜ ʠʤʫʥʠʪʝʪʘ ʠ ʩʣ. ʇʦʚʝʟʘʥʦʩʪ ʦʚʠʭ ʩʠʤʧʪʦʤʘ ʩʘ ʝʢʩʧʦʟʠʮʠʿʦʤ 

ʨʘʜʠʦʬʨʝʢʚʝʥʪʥʦʤ ʟʨʘʯʝˁʫ ʥʠʿʝ ʧʦʫʟʜʘʥʦ ʫʪʚʨʹʝʥʦ ʠ ʦ ʪʦʤʝ ʧʦʩʪʦʿʝ ʦʧʨʝʯʥʘ ʤʠʰˀʝˁʘ. 

          ɽʣʝʢʪʨʠʯʥʠʤ ʠ ʤʘʛʥʝʪʩʢʠʤ ʧʦˀʠʤʘ ʩʫ ʠʟʣʦʞʝʥʠ, ʫ ʥʘʿʚʝ˂ʦʿ ʤʝʨʠ: ʟʘʚʘʨʠʚʘʯʠ, ʨʘʜʥʠʮʠ 

ʥʘ ʧʨʦʠʟʚʦʜˁʠ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ ʠ ʦʜʨʞʘʚʘˁʫ ʧʨʝʥʦʩʥʠʭ ʠ ʜʠʩʪʨʠʙʫʪʠʚʥʠʭ ʣʠʥʠʿʘ ʠ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ, ʟʘʧʦʩʣʝʥʠ ʥʘ ʦʧʨʘʚʮʠ ʪʚ ʠ ʨʘʜʠʦʘʧʘʨʘʪʘ, ʨʘʜʥʠʮʠ ʢʦʿʠ ʨʘʜʝ ʧʦʨʝʜ ʚʝʣʠʢʠʭ 

ʝʣʝʢʪʨʦʤʦʪʦʨʘ, ʫ ʭʠʜʨʦ ʠ ʪʝʨʤʦʝʣʝʢʪʨʘʥʘʤʘ, ʨʘʜʥʠʮʠ ʥʘ ʦʜʨʞʘʚʘˁʫ ʚʠʜʝʦʪʝʨʤʠʥʘʣʘ ʠ ʜʨ. 

         ʋ ʦʨʛʘʥʠʟʤʫ ʯʦʚʝʢʘ, ʢʦʿʠ ʙʦʨʘʚʠ ʫ ʧʨʦʤʝʥˀʠʚʦʤ ʝʣʝʢʪʨʦʤʘʛʥʝʪʩʢʦʤ  ʧʦˀʫ, ʠʥʜʫʢʫʿʫ ʩʝ 

ʩʪʨʫʿʝ. ʋ ʿʘʯʠʤ ʧʦˀʠʤʘ ʩʪʨʫʿʝ ʚʝ˂ʝ ʛʫʩʪʠʥʝ ʤʦʛʫ ʜʘ ʧʦʨʝʤʝʪʝ ʬʫʥʢʮʠʿʝ ʧʦʿʝʜʠʥʠʭ ʩʠʩʪʝʤʘ ʠ 

ʦʨʛʘʥʘ ʰʪʦ ʟʘ ʧʦʩʣʝʜʠʮʫ ʠʤʘ ʨʘʟʚʦʿ ʝʢʩʪʨʘʩʠʩʪʦʣʠʿʝ, ʚʝʥʪʨʠʢʫʣʘʨʥʫ ʬʠʙʨʠʣʘʮʠʿʫ, ʘ ʧʦˀʘ 

ʚʝ˂ʝʛ ʠʥʪʝʥʟʠʪʝʪʘ ʤʦʛʫ ʜʘ ʧʦʨʝʤʝʪʝ ʨʘʜ ʫʛʨʘʹʝʥʦʛ ʩʨʯʘʥʦʛ ʢʘʨʜʠʦ ʩʪʠʤʫʣʘʪʦʨʘ. 

          ʅʘ ʧʦʜʨʫʯʿʫ ɻʨʘʜʘ ʥʝ ʧʦʩʪʦʿʝ ʧʦʜʘʮʠ ʦ ʧʨʘ˂ʝˁʫ ʟʜʨʘʚʩʪʚʝʥʦʛ ʩʪʘˁʘ ʩʪʘʥʦʚʥʠʰʪʚʘ, ʢʦʿʝ 

ʞʠʚʠ ʫ ʙʣʠʟʠʥʠ ʠʟʚʦʨʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ. ʐʪʦ ʩʝ ʪʠʯʝ ʨʘʜʥʝ ʧʦʧʫʣʘʮʠʿʝ, ʜʝʣʦʚʘˁʝ 

ʠʟʚʦʨʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʥʘ ʟʜʨʘʚˀʝ ʟʘʧʦʩʣʝʥʠʭ, ʩ ʦʙʟʠʨʦʤ ʥʘ ˁʠʭʦʚʝ ʥʝʩʧʝʮʠʬʠʯʥʝ 

ʝʬʝʢʪʝ, ʥʝ ʤʦʞʝ ʩʝ ʩʪʨʦʛʦ ʠʟʜʚʦʿʠʪʠ ʦʜ ʦʩʪʘʣʠʭ ʬʘʢʪʦʨʘ, ʩʝʤ ʫ ʩʣʫʯʘʿʫ ʢʘʪʘʨʘʢʪʝ ʟʘ ʢʦʿʫ 

ʥʝʿʦʥʠʟʫʿʫ˂ʝ ʟʨʘʯʝˁʝ ʤʦʞʝ ʙʠʪʠ ʬʘʢʪʦʨ ʠʣʠ ʢʦʬʘʢʪʦʨ ʫ ˁʝʥʦʤ ʥʘʩʪʘʥʢʫ. ʂʦʜ ʟʘʚʘʨʠʚʘʯʘ ʩʫ 

ʝʚʠʜʝʥʪʠʨʘʥʝ ʪʝʨʤʠʯʢʝ ʧʦʚʨʝʜʝ ʦʢʘ ʠ ʦʬʪʘʣʤʠʘ ʝʣʝʢʪʨʠʢʘ ʫʩʣʝʜ ʫʩʣʝʜ ʠʟʣʘʛʘˁʘ UV ʠ IC 

ʟʨʘʮʠʤʘ. ʅʝʩʧʝʮʠʬʠʯʥʝ ʪʝʛʦʙʝ ʫ ʩʤʠʩʣʫ ʛʣʘʚʦʙʦˀʘ, ʩʚʨʘʙʘ, ʧʝʮʢʘˁʘ ʠ ʩʣ. ʥʝ ʤʦʛʫ ʩʝ ʩʘ 

ʩʠʛʫʨʥʦʰ˂ʫ ʧʨʠʧʠʩʘʪʠ ʩʘʤʦ ʜʝʣʦʚʘˁʫ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ.  

 

 

ʀʟʚʦʨʠ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ 

 

 

 ʇʦ ʜʝʬʠʥʠʮʠʿʠ ʠʟʚʦʨ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʿʝ ʫʨʝʹʘʿ, ʠʥʩʪʘʣʘʮʠʿʘ ʠʣʠ ʦʙʿʝʢʘʪ ʢʦʿʠ 

ʝʤʠʪʫʿʝ ʠʣʠ ʤʦʞʝ ʜʘ ʝʤʠʪʫʿʝ ʥʝʿʦʥʠʟʫʿʫ˂ʝ ʟʨʘʯʝˁʝ. ʊʘʢʚʝ ʠʟʚʦʨʝ ʩʨʝ˂ʝʤʦ ʫ ʩʚʘʢʦʜʥʝʚʥʦʤ 

ʞʠʚʦʪʫ, ʧʦʯʝʚ ʦʜ ʧʨʦʩʪʦʨʘ ʫ ʢʦʤʝ ʞʠʚʠʤʦ ʠ ʨʘʜʠʤʦ, ʜʦ ʩʘʚʨʝʤʝʥʠʭ ʩʨʝʜʩʪʘʚʘ ʢʦʤʫʥʠʢʘʮʠʿʝ. 

 ʋ ʩʪʘʤʙʝʥʦʤ ʧʨʦʩʪʦʨʫ ʩʨʝ˂ʝʤʦ ʥʘʿʨʘʟʣʠʯʠʪʠʿʝ ʠʟʚʦʨʝ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ: 

ʙʝʞʠʯʥʝ ʪʝʣʝʬʦʥʝ, ʢʦʤʧʿʫʪʝʨʝ, ʢʦʥʟʦʣʝ ʟʘ ĂPCñ ʠʛʨʝ, ʪʝʣʝʚʠʟʦʨʝ, ʧʝʛʣʝ, ʤʠʢʨʦʪʘʣʘʩʥʝ 

ʧʝ˂ʥʠʮʝ, ʧʨʦʜʫʞʥʝ ʢʘʙʣʦʚʝ, ʝʣʝʢʪʠʯʥʝ ʰʧʦʨʝʪʝ, ʬʨʠʞʠʜʝʨʝ, ʟʘʤʨʟʠʚʘʯʝ ʠ ʩʚʝ ʦʩʪʘʣʝ 

ʝʣʝʢʪʨʠʯʥʝ ʫʨʝʹʘʿʝ. 

 



18 

 
ɸʛʝʥʮʠʿʘ ʟʘ ʢʦʥʩʘʣʪʠʥʛ ʠ ʦʩʪʘʣʝ ʩʪʨʫʯʥʝ ʠ ʪʝʭʥʠʯʢʝ ʜʝʣʘʪʥʦʩʪʠ ʠʟʦʙʣʘʩʪʠ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʅʠʰ 

ʃʦʢʘʣʥʠ ʨʝʛʠʩʪʘʨ ʙʘʟʥʠʭ ʩʪʘʥʠʮʘ, ɹʦʩʠʣʝʛʨʘʜ 
 

  

 

 
ʀʟʚʦʨʠ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʫ ʜʦʤʘ˂ʠʥʩʪʚʫ 

 
 ʋ ʞʠʚʦʪʥʦʿ ʩʨʝʜʠʥʠ ʪʘʢʦʹʝ ʩʨʝ˂ʝʤʦ ʥʘʿʨʘʟʣʠʯʠʪʠʿʝ ʠʟʚʦʨʝ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ. ʊʫ 

ʩʝ ʫʙʨʘʿʘʿʫ ʜʘʣʝʢʦʚʦʜʠ, ʢʘʙʣʦʚʩʢʘ ʠ ʩʘʪʝʣʠʪʩʢʘ ʢʦʤʫʥʠʢʘʮʠʿʘ, ʪʨʘʬʦʩʪʘʥʠʮʝ, ʩʘʦʙʨʘ˂ʘʿʥʘ 

ʧʨʝʚʦʟʥʘ ʩʨʝʜʩʪʚʘ ʢʦʿʘ ʢʦʨʠʩʪʝ ʝʣʝʢʪʨʠʯʥʫ ʝʥʝʨʛʠʿʫ (ʝʣʝʢʪʨʠʯʥʠ ʚʦʟʦʚʠ, ʪʨʘʤʚʘʿʠ ʠ 

ʪʨʦʣʝʿʙʫʩʠ), ʊɺ ʠ ʨʘʜʠʦ ʨʝʧʝʪʠʪʦʨʠ. ʋ ʠʟʚʦʨʝ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʫʙʨʘʿʘʿʫ ʩʝ ʠ ʙʘʟʥʝ 

ʩʪʘʥʠʮʝ ʤʦʙʠʣʥʝ ʪʝʣʝʬʦʥʠʿʝ ʢʦʿʝ ʩʫ ʧʦʩʪʘʣʝ ʧʦʩʣʝʜˁʠʭ ʛʦʜʠʥʘ ʘʢʪʫʝʣʥʝ ʙʨʟʠʤ ʨʘʟʚʦʿʝʤ          

ʤʦʙʠʣʥʝ ʪʝʣʝʬʦʥʠʿʝ. 

 

 

 

 

 

 



19 

 
ɸʛʝʥʮʠʿʘ ʟʘ ʢʦʥʩʘʣʪʠʥʛ ʠ ʦʩʪʘʣʝ ʩʪʨʫʯʥʝ ʠ ʪʝʭʥʠʯʢʝ ʜʝʣʘʪʥʦʩʪʠ ʠʟʦʙʣʘʩʪʠ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʅʠʰ 

ʃʦʢʘʣʥʠ ʨʝʛʠʩʪʘʨ ʙʘʟʥʠʭ ʩʪʘʥʠʮʘ, ɹʦʩʠʣʝʛʨʘʜ 
 

  

 

 
ʀʟʚʦʨʠ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʫ ʞʠʚʦʪʥʦʿ ʩʨʝʜʠʥʠ ʠ ʫ ʩʘʦʙʨʘ˂ʘʿʫ

 

 

 

 



20 

 
ɸʛʝʥʮʠʿʘ ʟʘ ʢʦʥʩʘʣʪʠʥʛ ʠ ʦʩʪʘʣʝ ʩʪʨʫʯʥʝ ʠ ʪʝʭʥʠʯʢʝ ʜʝʣʘʪʥʦʩʪʠ ʠʟʦʙʣʘʩʪʠ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʅʠʰ 

ʃʦʢʘʣʥʠ ʨʝʛʠʩʪʘʨ ʙʘʟʥʠʭ ʩʪʘʥʠʮʘ, ɹʦʩʠʣʝʛʨʘʜ 
 

  

 

 
ʊɺ ʠ ʨʘʜʠʦ ʨʝʧʝʪʠʪʦʨ 

 

 

 



21 

 
ɸʛʝʥʮʠʿʘ ʟʘ ʢʦʥʩʘʣʪʠʥʛ ʠ ʦʩʪʘʣʝ ʩʪʨʫʯʥʝ ʠ ʪʝʭʥʠʯʢʝ ʜʝʣʘʪʥʦʩʪʠ ʠʟʦʙʣʘʩʪʠ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʅʠʰ 

ʃʦʢʘʣʥʠ ʨʝʛʠʩʪʘʨ ʙʘʟʥʠʭ ʩʪʘʥʠʮʘ, ɹʦʩʠʣʝʛʨʘʜ 
 

  

 

 
 

 

 
 

 

ɹʘʟʥʝ ʩʪʘʥʠʮʝ ʤʦʙʠʣʥʝ ʪʝʣʝʬʦʥʠʿʝ 
 

 

  

 

 



22 

 
ɸʛʝʥʮʠʿʘ ʟʘ ʢʦʥʩʘʣʪʠʥʛ ʠ ʦʩʪʘʣʝ ʩʪʨʫʯʥʝ ʠ ʪʝʭʥʠʯʢʝ ʜʝʣʘʪʥʦʩʪʠ ʠʟʦʙʣʘʩʪʠ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʅʠʰ 

ʃʦʢʘʣʥʠ ʨʝʛʠʩʪʘʨ ʙʘʟʥʠʭ ʩʪʘʥʠʮʘ, ɹʦʩʠʣʝʛʨʘʜ 
 

  

 

 ʇʨʦʧʠʩʠ 

 

 ʆʚʘʢʦ ʚʝʣʠʢʠ ʠ ʨʘʟʣʠʯʠʪ ʙʨʦʿ ʠʟʚʦʨʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʫ ʥʘʰʝʤ ʦʢʨʫʞʝˁʫ, 

ʫʩʣʦʚʠʦ ʿʝ ʜʦʥʦʰʝˁʝ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʧʨʦʧʠʩʘ ʢʘʦ ʫ ʚʝ˂ʠʥʠ ʝʚʨʦʧʩʢʠʭ ʟʝʤʘˀʘ. ʇʨʝʤʘ 

ʜʦʩʪʫʧʥʠʤ ʧʦʜʘʮʠʤʘ ʫ ʟʝʤˀʘʤʘ ɽʚʨʦʧʩʢʝ ʫʥʠʿʝ ʨʝʛʫʣʘʪʠʚʘ ʠʟ ʦʙʣʘʩʪʠ ʟʘʰʪʠʪʝ ʦʜ 

ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʿʝ ʜʦʩʪʘ ʬʨʘʛʤʝʥʪʠʩʘʥʘ. ʇʨʝʤʘ ʩʪʫʜʠʿʠ CENELEC-ʘ (ɽʚʨʦʧʩʢʦʛ 

ʢʦʤʠʪʝʪʘ ʟʘ ʩʪʘʥʜʘʨʜʠʟʘʮʠʿʫ ʠʟʝʣʝʢʪʨʦʪʝʭʥʠʢʝ), ʠʟʨʘʹʝʥʝ ʟʘ ʧʦʪʨʝʙʝ ɽʚʨʦʧʩʢʝ ʢʦʤʠʩʠʿʝ, 

ʧʦʩʪʦʿʠ ʧʨʝʢʦ 130 ʟʘʢʦʥʘ, ʧʨʘʚʠʣʥʠʢʘ, ʩʪʘʥʜʘʨʜʘ ʠ ʧʨʝʧʦʨʫʢʘ ʫ ʦʙʣʘʩʪʠ ʟʘʰʪʠʪʝ   ʦʜ ʨʘʜʠʦï

ʬʨʝʢʚʝʥʮʠʿʩʢʦʛ ʟʨʘʯʝˁʘ ʢʦʿʝ ʩʫ ʜʦʥʝʣʝ ʧʦʿʝʜʠʥʝ ʟʝʤˀʝ ʯʣʘʥʠʮʝ. 

 ɼʦʥʝʪʦ ʿʝ ʠ ʥʝʢʦʣʠʢʦ ʜʠʨʝʢʪʠʚʘ ɽʚʨʦʧʩʢʝ ʫʥʠʿʝ ʠʟ ʦʙʣʘʩʪʠ ʟʘʰʪʠʪʝ ʦʜ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ 

ʟʨʘʯʝˁʘ. ʆʜ ʧʦʩʝʙʥʦʛ ʿʝ ʟʥʘʯʘʿʘ ʧʨʝʧʦʨʫʢʘ ʉʘʚʝʪʘ ɽʚʨʦʧʝ ʦʜ 12. ʿʫʣʘ 1999. ʙʨʦʿ1999/519/ɽʉ. 

ʊʘʢʦʹʝ, ʦʜ ʚʝʣʠʢʦʛ ʟʥʘʯʘʿʘ ʩʫ ʠ ʧʨʝʧʦʨʫʢʝ ʉʚʝʪʩʢʝ ʟʜʨʘʚʩʪʚʝʥʝ ʦʨʛʘʥʠʟʘʮʠʿʝ ï ʉɿʆ,ʫ ʚʝʟʠ ʩʘ 

ʢʦʨʠʰ˂ʝˁʝʤ ʠʟʚʦʨʘ   ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ, ʫ ʢʦʿʠʤʘ ʩʝ ʩʘʚʝʪʫʿʝ ʦʧʨʝʟʘʥ ʧʨʠʩʪʫʧ ʢʘʦ 

ʧʨʝʚʝʥʪʠʚʥʘ ʤʝʨʘ, ʢʦʿʘ ʙʠ ʧʦʜʨʘʟʫʤʝʚʘʣʘ: ʩʪʨʠʢʪʥʫ ʧʨʠʤʝʥʫ ʥʘʮʠʦʥʘʣʥʠʭ ʠ ʤʝʹʫʥʘʨʦʜʥʠʭ 

ʩʪʘʥʜʘʨʜʘ, ʧʨʠʤʝʥʫ ʤʝʨʘ ʟʘʰʪʠʪʝ ʦʜ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ, ʘʢʪʠʚʥʦ ʫʯʝʰ˂ʝ ʣʦʢʘʣʥʝ ʚʣʘʩʪʠ ʠ 

ʩʪʘʥʦʚʥʠʰʪʚʘ ʠ ʠʥʬʦʨʤʠʩʘˁʝ ʿʘʚʥʦʩʪʠ. 

 

 ʋ ʉʨʙʠʿʠ, ʦʙʣʘʩʪ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʫʨʝʹʝʥʘ ʿʝ ɿʘʢʦʥʦʤ ʦ ʟʘʰʪʠʪʠ ʦʜ 

ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ (Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝñ ʙʨʦʿ  36/2009) ʠ ʛʨʫʧʦʤ 

ʧʨʘʚʠʣʥʠʢʘ ʢʦʿʠ ʧʨʠʧʘʜʘʿʫ ʦʚʦʤ ʟʘʢʦʥʫ: 

 

¶ ʇʨʘʚʠʣʥʠʢ ʦ ʛʨʘʥʠʮʘʤʘ ʠʟʣʘʛʘˁʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʤ ʟʨʘʯʝˁʠʤʘ (Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ 

ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝñ ʙʨʦʿ 104/2009), 

 

¶ ʇʨʘʚʠʣʥʠʢ ʦ ʠʟʚʦʨʠʤʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʦʜ ʧʦʩʝʙʥʦʛ ʠʥʪʝʨʝʩʘ, ʚʨʩʪʘʤʘ ʠʟʚʦʨʘ, ʥʘʯʠʥʫ ʠ 

ʧʝʨʠʦʜʫ ˁʠʭʦʚʦʛ ʠʩʧʠʪʠʚʘˁʘ (Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝñ ʙʨʦʿ 104/2009), 

 

¶ ʇʨʘʚʠʣʥʠʢ ʦ ʩʘʜʨʞʠʥʠ ʝʚʠʜʝʥʮʠʿʝ ʦ ʠʟʚʦʨʠʤʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʦʜ ʧʦʩʝʙʥʦʛ 

ʠʥʪʝʨʝʩʘ (Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝñ ʙʨʦʿ 104/2009), 

 

¶ ʇʨʘʚʠʣʥʠʢ ʦ ʩʘʜʨʞʠʥʠ ʠ ʠʟʛʣʝʜʫ ʦʙʨʘʩʮʘ ʠʟʚʝʰʪʘʿʘ ʦ ʩʠʩʪʝʤʘʪʩʢʦʤ ʠʩʧʠʪʠʚʘˁʫ 

ʥʠʚʦʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʫ ʞʠʚʦʪʥʦʿ ʩʨʝʜʠʥʠ (Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝñ 

ʙʨʦʿ 104/2009), 

 

¶ ʇʨʘʚʠʣʥʠʢ ʦ ʫʩʣʦʚʠʤʘ ʢʦʿʝ ʤʦʨʘʿʫ ʜʘ ʠʩʧʫˁʘʚʘʿʫ ʧʨʘʚʥʘ ʣʠʮʘ ʢʦʿʘ ʚʨʰʝ ʧʦʩʣʦʚʝ ʩʠʩʪʝʤʘʪʩʢʦʛ 

ʠʩʧʠʪʠʚʘˁʘ ʥʠʚʦʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ, ʢʘʦ ʠ ʥʘʯʠʥ ʠ ʤʝʪʦʜʝ ʩʠʩʪʝʤʘʪʩʢʦʛ ʠʩʧʠʪʠʚʘˁʫ ʫ 

ʞʠʚʦʪʥʦʿ ʩʨʝʜʠʥʠ (Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝñ ʙʨʦʿ 104/2009),  

 

¶ ʇʨʘʚʠʣʥʠʢ ʦ ʫʩʣʦʚʠʤʘ ʢʦʿʝ ʤʦʨʘʿʫ ʜʘ ʠʩʧʫˁʘʚʘʿʫ ʧʨʘʚʥʘ ʣʠʮʘ ʢʦʿʘ ʚʨʰʝ ʧʦʩʣʦʚʝ 

ʠʩʧʠʪʠʚʘˁʘ ʥʠʚʦʘ ʟʨʘʯʝˁʘ ʠʟʚʦʨʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʦʜ ʧʦʩʝʙʥʦʛ ʠʥʪʝʨʝʩʘ ʫ ʞʠʚʦʪʥʦʿ 

ʩʨʝʜʠʥʠ (Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝñ ʙʨʦʿ 104/2009). 
 

 

 ɿʘʢʦʥ ʦ ʟʘʰʪʠʪʠ ʦʜ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʠ ʇʨʘʚʠʣʥʠʢ ʦ ʛʨʘʥʠʮʘʤʘ ʠʟʣʘʛʘˁʘ 

ʥʝʿʦʥʠʟʫʿʫ˂ʠʤ ʟʨʘʯʝˁʠʤʘ, ʧʨʦʧʠʩʫʿʫ ʛʨʘʥʠʮʝ ʠʟʣʘʛʘˁʘ ʝʣʝʢʨʦʤʘʛʥʝʪʥʦʤ ʟʨʘʯʝˁʫ ʫ ʟʦʥʘʤʘ 

ʧʦʚʝ˂ʘʥʝ ʦʩʝʪˀʠʚʦʩʪʠ. ʇʦʜ ʟʦʥʘʤʘ ʧʦʚʝ˂ʘʥʝ ʦʩʝʪˀʠʚʦʩʪʠ ʩʤʘʪʨʘʿʫ ʩʝ ʧʦʜʨʫʯʿʘ ʩʪʘʤʙʝʥʠʭ 

ʟʦʥʘ ʫ ʢʦʿʠʤʘ ʩʝ ˀʫʜʠ ʤʦʛʫ ʟʘʜʨʞʘʚʘʪʠ ʠ 24 ʩʘʪʘ ʜʥʝʚʥʦ, ʰʢʦʣʝ, ʰʢʦʣʩʢʠ/ʩʪʫʜʝʥʪʩʢʠ/ʩʪʘʨʘʯʢʠ 

ʜʦʤʦʚʠ, ʧʨʝʜʰʢʦʣʩʢʝ ʫʩʪʘʥʦʚʝ, ʧʦʨʦʜʠʣʠʰʪʘ, ʙʦʣʥʠʮʝ, ʪʫʨʠʩʪʠʯʢʠ ʦʙʿʝʢʪʠ, ʜʝʯʿʘ ʠʛʨʘʣʠʰʪʘ, 

ʧʦʚʨʰʠʥʝ ʥʝʠʟʛʨʘʹʝʥʠʭ ʧʘʨʮʝʣʘ ʥʘʤʝˁʝʥʠʭ, ʧʨʝʤʘ ʫʨʙʘʥʠʩʪʠʯʢʦʤ ʧʣʘʥʫ, ʟʘ ʥʘʚʝʜʝʥʝ 

ʥʘʤʝʥʝ, ʫ ʩʢʣʘʜʫ ʩʘ ʧʨʝʧʦʨʫʢʘʤʘ ʉʚʝʪʩʢʝ ʟʜʨʘʚʩʪʚʝʥʝ ʦʨʛʘʥʠʟʘʮʠʿʝ. ʇʦʨʝʜ ʪʦʛʘ, ʩʝʨʠʿʘ 



23 

 
ɸʛʝʥʮʠʿʘ ʟʘ ʢʦʥʩʘʣʪʠʥʛ ʠ ʦʩʪʘʣʝ ʩʪʨʫʯʥʝ ʠ ʪʝʭʥʠʯʢʝ ʜʝʣʘʪʥʦʩʪʠ ʠʟʦʙʣʘʩʪʠ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʅʠʰ 

ʃʦʢʘʣʥʠ ʨʝʛʠʩʪʘʨ ʙʘʟʥʠʭ ʩʪʘʥʠʮʘ, ɹʦʩʠʣʝʛʨʘʜ 
 

  

 

ʩʨʧʩʢʠʭ ʩʪʘʥʜʘʨʜʘ ʫʩʚʦʿʝʥʠʭ 2008. ʛʦʜʠʥʝ (Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝñ ʙʨʦʿ 

104/2008), ʦʩʣʘˁʘ ʩʝ ʥʘ ʧʨʝʧʦʨʫʢʫ ʉʘʚʝʪʘ ɽʚʨʦʧʝ 1999/519/ɽʎ ʦʜ 12. ʿʫʣʘ 1999. ʛʦʜʠʥʝ, ʠ ʢʘʦ 

ʥʦʨʤʝ ʫʟʠʤʘ ʦʥʝ ʢʦʿʝ ʩʫ ʜʝʬʠʥʠʩʘʥʝ ʀʎʅʀʈʇ (ʀʥʪʝʨʥʘʪʠʦʥʘʣ ʎʦʤʤʠʩʩʠʦʥ ʦʥ ʅʦʥ- 

ʀʦʥʠʟʠʥʛ ʈʘʜʠʘʪʠʦʥ ʇʨʦʪʝʮʪʠʦʥ) ʧʨʝʧʦʨʫʢʦʤ. ʀʟ ʪʦʛ ʨʘʟʣʦʛʘ, ʥʦʨʤʝ ʜʝʬʠʥʠʩʘʥʝ ʀʎʅʀʈʇ 

ʧʨʝʧʦʨʫʢʦʤ ʩʫ ʚʘʞʝ˂ʝ ʥʦʨʤʝ ʫ ʉʨʙʠʿʠ ʟʘ ʩʣʫʯʘʿʝʚʝ ʠʟʚʘʥ ʟʦʥʘ ʧʦʚʝ˂ʘʥʝ ʦʩʝʪˀʠʚʦʩʪʠ. 

 ɿʘʢʦʥʦʤ ʦ ʟʘʰʪʠʪʠ ʦʜ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʠ ʇʨʘʚʠʣʥʠʢʦʤ ʦ ʠʟʚʦʨʠʤʘ 

ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʦʜ ʧʦʩʝʙʥʦʛ ʠʥʪʝʨʝʩʘ, ʚʨʩʪʘʤʘ ʠʟʚʦʨʘ, ʥʘʯʠʥʫ ʠ ʧʝʨʠʦʜʫ ˁʠʭʦʚʦʛ 

ʠʩʧʠʪʠʚʘˁʘ ʧʨʦʧʠʩʫʿʝ ʩʝ ʦʙʘʚʝʟʥʦ ʤʝʨʝˁʝ ʠʥʪʝʥʟʠʪʝʪʘ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦʛ ʟʨʘʯʝˁʘ ʥʘ ʩʚʘʢʦʿ 

ʣʦʢʘʮʠʿʠ ʨʘʜʠʦ-ʧʨʝʜʘʿʥʠʢʘ ʫ ʨʘʜʫ, ʜʘ ʙʠ ʩʝ ʧʨʦʚʝʨʠʣʘ ʫʩʢʣʘʹʝʥʦʩʪ ʩʘ ʥʦʨʤʘʤʘ ʜʝʬʠʥʠʩʘʥʠʤ 

ʇʨʘʚʠʣʥʠʢʦʤ ʦ ʛʨʘʥʠʮʘʤʘ ʠʟʣʘʛʘˁʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʤ ʟʨʘʯʝˁʠʤʘ ʠ ʀʎʅʀʈʇ ʧʨʝʧʦʨʫʢʘʤʘ. 

ʇʦʨʝʜ ʪʦʛʘ, ʟʘ ʩʚʘʢʠ ʥʦʚʠ ʨʘʜʠʦ-ʧʨʝʜʘʿʥʠʢ ʯʠʿʘ ʩʝ ʠʥʩʪʘʣʘʮʠʿʘ ʧʣʘʥʠʨʘ, ʟʘʭʪʝʚʘ ʩʝ ʠʟʨʘʜʘ 

ʩʪʨʫʯʥʝ ʦʮʝʥʝ ʦʧʪʝʨʝ˂ʝˁʘ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʢʘʦ ʜʦʢʘʟ ʜʘ ʧʦʩʪʘʚˀʘˁʝ ʥʦʚʦʛ ʨʘʜʠʦ-ʧʨʝʜʘʿʥʠʢʘ 

ʥʝ˂ʝ ʜʦʚʝʩʪʠ ʜʦ ʧʨʝʢʦʨʘʯʝˁʘ ʧʨʦʧʠʩʘʥʠʭ ʥʦʨʤʠ.

 ʉʪʨʫʯʥʘ ʦʮʝʥʘ ʦʧʪʝʨʝ˂ʝˁʘ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʧʦʜʨʘʟʫʤʝʚʘ ʧʨʦʨʘʯʫʥ ʥʠʚʦʘ 

ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦʛ ʟʨʘʯʝˁʘ, ʘʣʠ ʟʘʭʪʝʚʘ ʜʘ ʩʝ ʧʦʩʪʦʿʝ˂ʝ ʩʪʘˁʝ (ʧʨʝ ʧʦʩʪʘʚˀʘˁʘ ʥʦʚʦʛ ʨʘʜʠʦ-

ʧʨʝʜʘʿʥʠʢʘ) ʫʪʚʨʜʠ ʤʝʨʝˁʝʤ. ʉʪʨʫʯʥʘ ʦʮʝʥʘ ʦʧʪʝʨʝ˂ʝˁʘ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʧʦʜʥʦʩʠ ʩʝ 

ʥʘʜʣʝʞʥʦʤ ʦʨʛʘʥʫ (ʥʘʿʯʝʰ˂ʝ ʦʨʛʘʥ ʣʦʢʘʣʥʝ ʫʧʨʘʚʝ ʥʘʜʣʝʞʘʥ ʟʘ ʧʠʪʘˁʝ ʧʨʦʮʝʥʝ ʫʪʠʮʘʿʘ ʥʘ  

ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ) ʫ ʧʦʩʪʫʧʢʫ ʠʟʜʘʚʘˁʘ ʫʩʣʦʚʘ ʠ ʤʝʨʘ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ, ʦʜʥʦʩʥʦ 

ʦʜʣʫʯʠʚʘˁʘ ʦ ʧʦʪʨʝʙʠ ʧʨʦʮʝʥʝ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʫ ʩʢʣʘʜʫ ʩʘ ɿʘʢʦʥʦʤ ʦ ʟʘʰʪʠʪʠ 

ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ (Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝñ ʙʨʦʿ 135/2004, 36/2009, 72/2009, 

43/2011, 14/2016) ʠ ɿʘʢʦʥʦʤ ʦ ʧʨʦʮʝʥʠ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ 

ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝñ ʙʨʦʿ 135/2004, 36/2009). 

  ʇʨʘʚʠʣʥʠʢʦʤ ʦ ʠʟʚʦʨʠʤʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʦʜ ʧʦʩʝʙʥʦʛ ʠʥʪʝʨʝʩʘ, ʚʨʩʪʘʤʘ 

ʠʟʚʦʨʘ, ʥʘʯʠʥʫ ʠ ʧʝʨʠʦʜʫ ˁʠʭʦʚʦʛ ʠʩʧʠʪʠʚʘˁʘ ʜʝʬʠʥʠʩʘʥʦ ʿʝ ʜʘ ʩʝ ʠʟʚʦʨʠ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ 

ʟʨʘʯʝˁʘ (ʫ ʩʣʫʯʘʿʫ ʦʚʦʛ ʧʨʦʿʝʢʪʘ ʨʘʜʠʦ-ʧʨʝʜʘʿʥʠʮʠ) ʯʠʿʝ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦ ʟʨʘʯʝˁʝ ʫ ʟʦʥʘʤʘ 

ʧʦʚʝ˂ʘʥʝ ʦʩʝʪˀʠʚʦʩʪʠ ʜʦʩʪʠʞʝ ʥʘʿʤʘˁʝ 10% ʚʨʝʜʥʦʩʪʠ ʨʝʬʝʨʝʥʪʥʦʛ ʛʨʘʥʠʯʥʦʛ ʥʠʚʦʘ, 

ʩʤʘʪʨʘʿʫ ʠʟʚʦʨʠʤʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʦʜ ʧʦʩʝʙʥʦʛ ʠʥʪʝʨʝʩʘ. ɿʘ ʚʠʩʦʢʦʬʨʝʢʚʝʥʪʥʝ ʠʟʚʦʨʝ 

ʦʜ ʧʦʩʝʙʥʦʛ ʠʥʪʝʨʝʩʘ ʟʘʭʪʝʚʘʿʫ ʩʝ ʧʝʨʠʦʜʠʯʥʘ ʤʝʨʝˁʘ ʠ ʪʦ ʿʝʜʘʥʧʫʪ ʩʚʘʢʝ ʜʨʫʛʝ ʢʘʣʝʥʜʘʨʩʢʝ 

ʛʦʜʠʥʝ. 

 ʇʨʠʚʨʝʜʥʦ ʜʨʫʰʪʚʦ, ʧʨʝʜʫʟʝ˂ʝ ʠ ʜʨʫʛʦ ʧʨʘʚʥʦ ʣʠʮʝ ʤʦʞʝ ʜʘ ʚʨʰʠ ʠʩʧʠʪʠʚʘˁʝ 

ʥʠʚʦʘ ʟʨʘʯʝˁʘ ʠʟʚʦʨʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʦʜ ʧʦʩʝʙʥʦʛ ʠʥʪʝʨʝʩʘ ʫ ʞʠʚʦʪʥʦʿ ʩʨʝʜʠʥʠ ʘʢʦ 

ʠʩʧʫˁʘʚʘ ʫʩʣʦʚʝ ʧʨʦʧʠʩʘʥʝ ʇʨʘʚʠʣʥʠʢʦʤ ʦ ʫʩʣʦʚʠʤʘ ʢʦʿʝ ʤʦʨʘʿʫ ʜʘ ʠʩʧʫˁʘʚʘʿʫ ʧʨʘʚʥʘ ʣʠʮʘ 

ʢʦʿʘ ʚʨʰʝ ʧʦʩʣʦʚʝ ʠʩʧʠʪʠʚʘˁʘ  ʥʠʚʦʘ ʟʨʘʯʝˁʘ ʠʟʚʦʨʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʦʜ ʧʦʩʝʙʥʦʛ 

ʠʥʪʝʨʝʩʘ ʫ ʞʠʚʦʪʥʦʿ ʩʨʝʜʠʥʠ.  

 ɿʘʢʦʥ ʦ ʟʘʰʪʠʪʠ ʦʜ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʥʘʣʘʞʝ ʢʦʨʠʩʥʠʮʠʤʘ ʠʟʚʦʨʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ 

ʟʨʘʯʝˁʘ ʦʜ ʧʦʩʝʙʥʦʛ ʠʥʪʝʨʝʩʘ ʜʘ ʚʦʜʝ ʝʚʠʜʝʥʮʠʿʫ ʦ ʪʠʤ ʠʟʚʦʨʠʤʘ ʠ ʜʘ ʦʜʨʝʜʝ ʣʠʮʝ ʦʜʛʦʚʦʨʥʦ 

ʟʘ ʧʨʠʤʝʥʫ ʟʘʰʪʠʪʝ ʦʜ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ. ɹʣʠʞʘ ʩʘʜʨʞʠʥʘ ʝʚʠʜʝʥʮʠʿʝ ʦ ʠʟʚʦʨʠʤʘ 

ʥʝʦʿʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʦʜ 

ʇʦʩʝʙʥʦʛ ʠʥʪʝʨʝʩʘ ʧʨʦʧʠʩʘʥʘ ʿʝ ʇʨʘʚʠʣʥʠʢʦʤ ʦ ʩʘʜʨʞʠʥʠ ʝʚʠʜʝʥʮʠʿʝ ʦ ʠʟʚʦʨʠʤʘ 

ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʦʜ ʧʦʩʝʙʥʦʛ ʠʥʪʝʨʝʩʘ. 

 ʈʘʜʠ ʦʪʢʨʠʚʘˁʘ ʧʨʠʩʫʩʪʚʘ, ʫʪʚʨʹʠʚʘˁʘ ʦʧʘʩʥʦʩʪʠ, ʦʙʘʚʝʰʪʘʚʘˁʘ ʠ ʧʨʝʜʫʟʠʤʘˁʘ ʤʝʨʘ 

ʟʘʰʪʠʪʝ ʦʜ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʚʨʰʝ ʩʝ ʩʠʩʪʝʤʘʪʩʢʘ ʠʩʧʠʪʠʚʘˁʘ ʥʠʚʦʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ 

ʟʨʘʯʝˁʘ ʫ ʞʠʚʦʪʥʦʿ ʩʨʝʜʠʥʠ, ʧʨʦʧʠʩʘʥʘ ɿʘʢʦʥʦʤ ʦ ʟʘʰʪʠʪʠ ʦʜ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ. 

 ɺʣʘʜʘ ʜʦʥʦʩʠ ʇʨʦʛʨʘʤ ʩʠʩʪʝʤʘʪʩʢʦʛ ʠʩʧʠʪʠʚʘˁʘ ʥʠʚʦʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʫ 

ʞʠʚʦʪʥʦʿ ʩʨʝʜʠʥʠ ʟʘ ʧʝʨʠʦʜ ʦʜ ʜʚʝ ʛʦʜʠʥʝ. ʉʠʩʪʝʤʘʪʩʢʦ ʠʩʧʠʪʠʚʘˁʝ ʥʠʚʦʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ 

ʟʨʘʯʝˁʘ ʫ ʞʠʚʦʪʥʦʿ ʩʨʝʜʠʥʠ ʤʦʞʝ ʜʘ ʚʨʰʠ ʧʨʠʚʨʝʜʥʦ ʜʨʫʰʪʚʦ, ʧʨʝʜʫʟʝ˂ʝ ʠ ʜʨʫʛʦ ʧʨʘʚʥʦ 

ʣʠʮʝ ʘʢʦ ʠʩʧʫˁʘʚʘ ʫʩʣʦʚʝ ʫ ʧʦʛʣʝʜʫ ʢʘʜʨʦʚʘ, ʦʧʨʝʤʝ ʠ ʧʨʦʩʪʦʨʘ, ʜʝʬʠʥʠʩʘʥʝ ʇʨʘʚʠʣʥʠʢʦʤ ʦ 

ʫʩʣʦʚʠʤʘ ʢʦʿʝ ʤʦʨʘʿʫ ʜʘ ʠʩʧʫˁʘʚʘʿʫ ʧʨʘʚʥʘ ʣʠʮʘ ʢʦʿʘ ʚʨʰʝ ʧʦʩʣʦʚʝ ʩʠʩʪʝʤʘʪʩʢʦʛ ʠʩʧʠʪʠʚʘˁʘ 

ʥʠʚʦʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ, ʢʘʦ ʠ ʥʘʯʠʥ ʠ ʤʝʪʦʜʝ ʩʠʩʪʝʤʘʪʩʢʦʛ ʠʩʧʠʪʠʚʘˁʫ ʫ ʞʠʚʦʪʥʦʿ 

ʩʨʝʜʠʥʠ. 



24 

 
ɸʛʝʥʮʠʿʘ ʟʘ ʢʦʥʩʘʣʪʠʥʛ ʠ ʦʩʪʘʣʝ ʩʪʨʫʯʥʝ ʠ ʪʝʭʥʠʯʢʝ ʜʝʣʘʪʥʦʩʪʠ ʠʟʦʙʣʘʩʪʠ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʅʠʰ 

ʃʦʢʘʣʥʠ ʨʝʛʠʩʪʘʨ ʙʘʟʥʠʭ ʩʪʘʥʠʮʘ, ɹʦʩʠʣʝʛʨʘʜ 
 

  

 

 ʉʘʜʨʞʠʥʘ ʠʟʚʝʰʪʘʿʘ ʧʨʦʧʠʩʘʥʘ ʿʝ ʇʨʘʚʠʣʥʠʢʦʤ ʦ ʩʘʜʨʞʠʥʠ ʠ ʠʟʛʣʝʜʫ ʦʙʨʘʩʮʘ 

ʠʟʚʝʰʪʘʿʘ ʦ ʩʠʩʪʝʤʘʪʩʢʦʤ   ʠʩʧʠʪʠʚʘˁʫ   ʥʠʚʦʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʫ ʞʠʚʦʪʥʦʿ ʩʨʝʜʠʥʠ. 

ʅʘ ʦʚʦʤ ʤʝʩʪʫ, ʧʦʪʨʝʙʥʦ ʿʝ ʥʘʛʣʘʩʠʪʠ ʜʘ ʩʠʩʪʝʤʘʪʩʢʘ ʠʩʧʠʪʠʚʘˁʘ ʥʠʚʦʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ 

ʟʨʘʯʝˁʘ (ʯʠʿʠ ʧʨʦʛʨʘʤ ʩʧʨʦʚʦʹʝˁʘ ʜʦʥʦʩʠ ɺʣʘʜʘ ʟʘ ʧʝʨʠʦʜ ʦʜ ʜʚʝ ʛʦʜʠʥʝ) ʥʠʩʫ ʧʨʝʜʤʝʪ ʨʘʜʘ 

ʙʫʜʫ˂ʝ ʈɸʊɽʃ-ʦʚʝ ʤʨʝʞʝ ʩʝʥʟʦʨʘ ʟʘ ʧʨʘ˂ʝˁʝ ʥʠʚʦʘ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦʛ ʟʨʘʯʝˁʘ ʫ ʞʠʚʦʪʥʦʿ    

ʩʨʝʜʠʥʠ (ʢʦʿʘ ʿʝ ʧʨʝʜʤʝʪ ʦʚʦʛ ʧʨʦʿʝʢʪʘ). ʀʟ ʪʦʛ  ʨʘʟʣʦʛʘ, ʥʠʿʝ ʥʝʦʧʭʦʜʥʦ ʜʘ ʈɸʊɽʃ, ʢʘʦ ʧʨʘʚʥʦ 

ʣʠʮʝ, ʠʩʧʫˁʘʚʘ ʫʩʣʦʚʝ ʧʨʦʧʠʩʘʥʝ ʇʨʘʚʠʣʥʠʢʦʤ ʦ ʫʩʣʦʚʠʤʘ ʢʦʿʝ ʤʦʨʘʿʫ ʜʘ ʠʩʧʫˁʘʚʘʿʫ ʧʨʘʚʥʘ 

ʣʠʮʘ ʢʦʿʘ ʚʨʰʝ ʧʦʩʣʦʚʝ ʩʠʩʪʝʤʘʪʩʢʦʛ ʠʩʧʠʪʠʚʘˁʘ ʥʠʚʦʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ. 

 ɿʘʢʦʥ ʦ ʝʣʝʢʪʨʦʥʩʢʠʤ ʢʦʤʫʥʠʢʘʮʠʿʘʤʘ (Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝñ ʙʨʦʿ 

44/2010 ʠ 62/2014) ʧʨʦʧʠʩʫʿʝ ʜʘ ʈɸʊɽʃ ʤʝʨʠ ʥʠʚʦ ʝʣʝʢʪʨʦʤʘʛʥʝʪʩʢʦʛ ʧʦˀʘ ʟʘ ʝʣʝʢʪʨʦʥʩʢʝ 

ʢʦʤʫʥʠʢʘʮʠʦʥʝ ʤʨʝʞʝ, ʧʨʠʧʘʜʘʿʫ˂ʘ ʩʨʝʜʩʪʚʘ, ʝʣʝʢʪʨʦʥʩʢʫ ʢʦʤʫʥʠʢʘʮʠʦʥʫ ʦʧʨʝʤʫ ʠ 

ʪʝʨʤʠʥʘʣʥʫ ʦʧʨʝʤʫ, ʫ ʩʢʣʘʜʫ ʩʘ ʛʨʘʥʠʯʥʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʫʪʚʨʹʝʥʠʤ ʧʦʩʝʙʥʠʤ ʧʨʦʧʠʩʠʤʘ

 

 ʊʘʢʦʹʝ, ʈɸʊɽʃ ʿ ʝ ʜʫʞʘʥ ʜʘ ʧʨʝʢʦʨʘʯʝˁʘ ʫʪʚʨʹʝʥʘ ʧʨʠʣʠʢʦʤ ʤʝʨʝˁʘ  ʧʨʠʿʘʚʠ ʥʘʜʣʝʞʥʦʿ 

ʠʥʩʧʝʢʮʠʿʠ. ʇʦʨʝʜ ʪʦʛʘ, ʫ ʜʦʤʝʥʫ ʨʘʜʘ ʈɸʊɽʃ-ʘ, ʥʘʚʦʜʠ ʩʝ ʠ ʢʦʥʪʨʦʣʘ ʠʟʣʦʞʝʥʦʩʪʠ 

ʩʪʘʥʦʚʥʠʰʪʚʘ ʝʣʝʢʪʨʦʤʘʛʥʝʪʩʢʠʤ ʧʦˀʠʤʘ ʫʟʨʦʢʦʚʘʥʠʭ ʨʘʜʦʤ ʝʣʝʢʪʨʦʥʩʢʠʭ ʢʦʤʫʥʠʢʘʮʠʦʥʠʭ 

ʤʨʝʞʘ, ʧʨʠʧʘʜʘʿʫ˂ʠʭ ʩʨʝʜʩʪʘʚʘ ʠ ʝʣʝʢʪʨʦʥʩʢʝ ʢʦʤʫʥʠʢʘʮʠʦʥʝ ʦʧʨʝʤʝ, ʫ ʩʢʣʘʜʫ ʩʘ ʧʨʦʧʠʩʠʤʘ 

ʢʦʿʠʤʘ ʩʝ ʫʨʝʹʫʿʝ ʟʘʰʪʠʪʘ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ. ʇʨʝʪʭʦʜʥʦ ʥʘʚʝʜʝʥʝ ʦʜʨʝʜʥʠʮʝ ɿʘʢʦʥʘ ʦ 

ʝʣʝʢʪʨʦʥʩʢʠʤ ʢʦʤʫʥʠʢʘʮʠʿʘʤʘ ʧʨʝʜʩʪʘʚˀʘʿʫ ʦʩʥʦʚ ʟʘ ʠʟʛʨʘʜˁʫ ʤʨʝʞʝ ʩʝʥʟʦʨʘ ʟʘ ʧʨʘ˂ʝˁʝ 

ʥʠʚʦʘ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦʛ ʟʨʘʯʝˁʘ ʫ ʞʠʚʦʪʥʦʿ ʩʨʝʜʠʥʠ, ʢʦʿʠ ʿʝ ʧʨʝʜʤʝʪ ʦʚʦʛ ʧʨʦʿʝʢʪʘ. 

 

 ʋʩʚʘʿʘˁʝʤ ɿʘʢʦʥʘ ʦ ʟʘʰʪʠʪʠ ʦʜ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ (Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉò, ʙʨ. 

36/09), ʩʘ ʧʨʘʪʝ˂ʠʤ ʧʦʜʟʘʢʦʥʩʢʠʤ ʘʢʪʠʤʘ, ʫʨʝʹʝʥʠ ʩʫ ʫʩʣʦʚʠ ʠ ʤʝʨʝ ʟʘʰʪʠʪʝ ʟʜʨʘʚˀʘ ˀʫʜʠ ʠ 

ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʦʜ ʰʪʝʪʥʦʛ ʜʝʿʩʪʚʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʫ ʢʦʨʠʰ˂ʝˁʫ ʠʟʚʦʨʘ 

ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ. ɿʘʢʦʥ ʦ ʟʘʰʪʠʪʠ ʦʜ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʙʘʟʠʨʘʥ ʿʝ ʥʘ ʜʦʩʘʜʘʰˁʠʤ 

ʩʘʟʥʘˁʠʤʘ ʠʟ ʦʙʣʘʩʪʠ ʟʘʰʪʠʪʝ ʦʜ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʠ ʥʘ ʧʦʜʘʮʠʤʘ ʦ ʨʝʛʫʣʘʪʠʚʠ ʠ ˁʝʥʦʤ 

ʩʘʜʨʞʘʿʫ ʠʟ ʦʚʝ ʦʙʣʘʩʪʠ ʟʝʤʘˀʘ ɽʚʨʦʧʩʢʝ ʫʥʠʿʝ ʠ ʜʨʫʛʠʭ ʟʝʤʘˀʘ. ɿʘʰʪʠʪʘ ʦʜ ʧʨʦʬʝʩʠʦʥʘʣʥʦʛ 

ʠʟʣʘʛʘˁʘ ʠʟʚʦʨʠʤʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʥʠʿʝ ʧʨʝʜʤʝʪ ʦʚʦʛ ʟʘʢʦʥʘ. 
 

 ʅʘ ʦʩʥʦʚʫ ʧʨʦʧʠʩʘʥʠʭ ʫʩʣʦʚʘ ʜʝʬʠʥʠʩʘʥ ʿʝ ʠʟʚʦʨ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʢʘʦ ʫʨʝʹʘʿ, 

ʠʥʩʪʘʣʘʮʠʿʘ ʠʣʠ ʦʙʿʝʢʘʪ ʢʦʿʠ ʝʤʠʪʫʿʝ ʠʣʠ ʤʦʞʝ ʜʘ ʝʤʠʪʫʿʝ ʥʝʿʦʥʠʟʫʿʫ˂ʝ ʟʨʘʯʝˁʝ. ʅʝʿʦʥʠʟʫʿʫ˂ʘ 

ʟʨʘʯʝˁʘ ʿʝʩʫ ʝʣʝʢʪʨʦʤʘʛʥʝʪʩʢʘ ʟʨʘʯʝˁʘ ʢʦʿʘ ʠʤʘʿʫ ʝʥʝʨʛʠʿʫ ʬʦʪʦʥʘ ʤʘˁʫ ʦʜ 12,4eV. ʆʥʘ 

ʦʙʫʭʚʘʪʘʿʫ: ʫʣʪʨʘˀʫʙʠʯʘʩʪʦ ʠʣʠ ʫʣʪʨʘʚʠʦʣʝʪʥʦ ʟʨʘʯʝˁʝ (ʪʘʣʘʩʥʝ ʜʫʞʠʥʝ 100-400nm), 

ʚʠʜˀʠʚʦ ʟʨʘʯʝˁʝ (ʪʘʣʘʩʥʝ ʜʫʞʠʥʝ 400-780nm), ʠʥʬʨʘʮʨʚʝʥʦ ʟʨʘʯʝˁʝ (ʪʘʣʘʩʥʝ ʜʫʞʠʥʝ 780nm - 

1 mm), ʨʘʜʠʦ-ʬʨʝʢʚʝʥʮʠʿʩʢʦ ʟʨʘʯʝˁʝ (ʬʨʝʢʚʝʥʮʠʿʝ 10kHz - 300GHz), ʝʣʝʪʨʦʤʘʛʥʝʪʩʢʘ ʧʦˀʘ 

ʥʠʩʢʠʭ ʬʨʝʢʚʝʥʮʠʿʘ (ʬʨʝʢʚʝʥʮʠʿʝ 0-10kHz) ʠ ʣʘʩʝʨʩʢʦ ʟʨʘʯʝˁʝ. 

  

 ʅʝʿʦʥʠʟʫʿʫ˂ʘ ʟʨʘʯʝˁʘ, ʧʦ ʩʣʦʚʫ ʟʘʢʦʥʘ, ʦʙʫʭʚʘʪʘʿʫ ʠ ʫʣʪʨʘʟʚʫʢ ʠʣʠ ʟʚʫʢ ʯʠʿʘ ʿʝ 

ʬʨʝʢʚʝʥʮʠʿʘ ʚʝ˂ʘ ʦʜ 20kHz, ʠʘʢʦ ʩʝ ʥʝ ʨʘʜʠ ʦ ɽʄ ʟʨʘʯʝˁʫ. 

 

 ʋʨʝʹʠʚʘˁʝ ʟʘʰʪʠʪʝ ʦʜ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʟʘʩʥʠʚʘ ʩʝ ʥʘ ʩʣʝʜʝ˂ʠʤ ʥʘʯʝʣʠʤʘ:

 

1. ʥʘʯʝʣʦ ʟʘʙʨʘʥʝ ï ʠʟʣʘʛʘˁʝ ʥʝʿʦʥʠʟʫʿʫ˂ʠʤ ʟʨʘʯʝˁʠʤʘ ʠʟʥʘʜ ʧʨʦʧʠʩʘʥʝ ʛʨʘʥʠʮʝ ʠ 

ʩʚʘʢʦ ʥʝʧʦʪʨʝʙʥʦ ʠʟʣʘʛʘˁʝ ʥʝʿʦʥʠʟʫʿʫ˂ʠʤ ʟʨʘʯʝˁʠʤʘ ʥʠʿʝ ʜʦʟʚʦˀʝʥʦ; 

2. ʥʘʯʝʣʦ ʩʨʘʟʤʝʨʥʦʩʪʠ ï ʫʩʣʦʚʠ ʠ ʜʦʟʚʦˀʝʥʦʩʪ ʢʦʨʠʰ˂ʝˁʘ ʠʟʚʦʨʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ 

ʟʨʘʯʝˁʘ ʦʜ ʧʦʩʝʙʥʦʛ ʠʥʪʝʨʝʩʘ ʩʝ ʦʜʨʝʹʫʿʫ ʠ ʮʝʥʝ ʧʨʝʤʘ ʢʦʨʠʩʪʠ ʢʦʿʫ ˁʠʭʦʚʦ 

ʢʦʨʠʰ˂ʝˁʝ ʧʨʫʞʘ ʜʨʫʰʪʚʫ, ʫ ʦʜʥʦʩʫ ʥʘ ʧʦʪʝʥʮʠʿʘʣʥʝ ʨʠʟʠʢʝ ʥʘʩʪʫʧʘˁʘ ʰʪʝʪʥʦʛ 

ʜʝʿʩʪʚʘ, ʫʩʣʝʜ ˁʠʭʦʚʦʛ ʢʦʨʠʰ˂ʝˁʘ, ʫʟʠʤʘʿʫ˂ʠ ʫ ʦʙʟʠʨ ʥʠʚʦ ʠ ʪʨʘʿʘˁʝ ʠʟʣʦʞʝʥʦʩʪʠ 

ʩʪʘʥʦʚʥʠʰʪʚʘ ʫ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʿʫ, ʩʪʘʨʦʩʥʫ ʠ ʟʜʨʘʚʩʪʚʝʥʫ ʩʪʨʫʢʪʫʨʫ ʧʦʪʝʥʮʠʿʘʣʥʦ 

ʠʟʣʦʞʝʥʦʛ ʩʪʘʥʦʚʥʠʰʪʚʘ, ʥʘʯʠʥ, ʚʨʝʤʝ ʠ ʤʝʩʪʦ ʢʦʨʠʰ˂ʝˁʘ ʪʘʢʚʦʛ ʠʟʚʦʨʘ, ʧʨʠʩʫʩʪʚʦ 
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ʃʦʢʘʣʥʠ ʨʝʛʠʩʪʘʨ ʙʘʟʥʠʭ ʩʪʘʥʠʮʘ, ɹʦʩʠʣʝʛʨʘʜ 
 

  

 

ʜʨʫʛʠʭ ʠʟʚʦʨʘ ʩʘ ʨʘʟʣʠʯʠʪʠʤ ʬʨʝʢʚʝʥʮʠʿʘʤʘ, ʢʘʦ ʠ ʜʨʫʛʝ ʨʝʣʝʚʘʥʪʥʝ ʦʢʦʣʥʦʩʪʠ 

ʢʦʥʢʨʝʪʥʦʛ ʩʣʫʯʘʿʘ; 

 

 ɿʘʢʦʥʦʤ ʦ ʟʘʰʪʠʪʠ ʦʜ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʧʨʦʧʠʩʘʥʘ ʿʝ ʜʝʮʝʥʪʨʘʣʠʟʘʮʠʿʘ ʫ 

ʫʪʚʨʹʠʚʘˁʫ ʤʝʨʘ, ʫʩʣʦʚʘ ʠ ʥʘʜʟʦʨʘ ʦʜ ʩʪʨʘʥʝ ʥʘʜʣʝʞʥʠʭ ʦʨʛʘʥʘ ʥʘ ʩʚʠʤ ʥʠʚʦʠʤʘ, ʧʨʠʣʠʢʦʤ 

ʢʦʨʠʰ˂ʝˁʘ ʠʟʚʦʨʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʦʜ ʩʪʨʘʥʝ ʨʘʟʣʠʯʠʪʠʭ ʦʧʝʨʘʪʝʨʘ. ʊʦ ˂ʝ ʜʦʚʝʩʪʠ ʜʦ 

ʝʬʠʢʘʩʥʠʿʝʛ ʩʧʨʦʚʦʹʝˁʘ ʤʝʨʘ ʟʘʰʪʠʪʝ ʦʜ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʠ ʥʘʜʟʦʨʘ ʦʜ ʩʪʨʘʥʝ ʣʦʢʘʣʥʝ 

ʩʘʤʦʫʧʨʘʚʝ, ʧʦʢʨʘʿʠʥʝ, ʦʜʥʦʩʥʦ ʄʠʥʠʩʪʘʨʩʪʚʘ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʠ ʧʨʦʩʪʦʨʥʦʛ ʧʣʘʥʠʨʘˁʘ. 

ʊʘʢʦʹʝ, ɿʘʢʦʥ ʦ ʟʘʰʪʠʪʠ ʦʜ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʫʩʧʦʩʪʘʚˀʘ ʥʝʦʧʭʦʜʥʫ ʚʝʟʫ ʩʘ ʜʨʫʛʠʤ 

ʟʘʢʦʥʠʤʘ, ʧʨʝ ʩʚʝʛʘ ʩʘ ɿʘʢʦʥʦʤ ʦ ʟʘhʪʠʪʠ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ (Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʝʧʫʙʣʠʢʝ 

ʉʨʙʠʿʝñ ʙʨʦʿ 135/2004, 36/2009, 72/2009, 43/2011, 14/2016) , ɿʘʢʦʥʦʤ ʦ ʧʨʦʮʝʥʠ ʫʪʠʮʘʿʘ ʥʘ 

ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ (Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉò, ʙʨ. 135/04, ʠʟʤʝʥʝ 36/09), ɿʘʢʦʥʦʤ ʦ ʩʪʨʘʪʝʰʢʦʿ 

ʧʨʦʮʝʥʠ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ (Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʉò, ʙʨ. 135/04) ʠ 88/10), ɿʘʢʦʥʦʤ ʦ 

ʧʣʘʥʠʨʘˁʫ ʠ ʠʟʛʨʘʜˁʠ ("ʉʣ. ʛʣʘʩʥʠʢ ʈʉ", br. 72/2009, 81/2009 - ʠʩʧʨ., 64/2010 - ʦʜʣʫʢʘ ʋʉ, 

24/2011, 121/2012, 42/2013 - ʦʜʣʫʢʘ ʋʉ, 50/2013 - ʦʜʣʫʢʘ ʋʉ, 98/2013 - ʦʜʣʫʢʘ ʋʉ, 132/2014 i 

145/2014) ʠ ɿʘʢʦʥʦʤ ʦ ʝʣʝʢʪʨʦʥʩʢʠʤ ʢʦʤʫʥʠʢʘʮʠʿʘʤʘ (ñʉʣ.ʛʣʘʩʥʠʢ ʈʉò,ʙʨ.44/2010, 60/2013- 

ʦʜʣʫʢʘ ʋʉ ʠ 62/2014). 

 ʋ ɿʘʢʦʥ ʦ ʟʘʰʪʠʪʠ ʦʜ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʩʫ ʫʛʨʘʹʝʥʝ ʧʨʝʧʦʨʫʢʝ   ʉʚʝʪʩʢʝ 

ʟʜʨʘʚʩʪʚʝʥʝ ʦʨʛʘʥʠʟʘʮʠʿʝ ʫ ʚʝʟʠ ʩʘ ʢʦʨʠʰ˂ʝˁʝʤ ʠʟʚʦʨʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝʘˁ, ʯʠʤʝ ʿʝ 

ʠʟʚʨʰʝʥʦ ʫʩʢʣʘʹʠʚʘˁʝ ʩʘ ʨʝʣʝʚʘʥʪʥʠʤ ʤʝʹʫʥʘʨʦʜʥʠʤ ʧʨʦʧʠʩʠʤʘ ʠ ʜʠʨʝʢʪʠʚʘʤʘ. 

 

 ɿʘʢʦʥ ʦ ʧʨʦʮʝʥʠ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʫʨʝʹʫʿʝ ʧʦʩʪʫʧʘʢ ʧʨʦʮʝʥʝ ʫʪʠʮʘʿʘ ʟʘ 

ʧʨʦʿʝʢʪʝ ʢʦʿʠ ʤʦʛʫ ʠʤʘʪʠ ʟʥʘʯʘʿʥʝ ʫʪʠʮʘʿʝ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ. ʅʘ ʦʩʥʦʚʫ ʥʘʚʝʜʝʥʦʛ ɿʘʢʦʥʘ 

ʜʦʥʝʪʘ ʿʝ ʋʨʝʜʙʘ ʦ ʫʪʚʨʹʠʚʘˁʫ ʃʠʩʪʝ ʧʨʦʿʝʢʘʪʘ ʟʘ ʢʦʿʝ ʿʝ ʦʙʘʚʝʟʥʘ ʧʨʦʮʝʥʘ ʫʪʠʮʘʿʘ (ʃʠʩʪʘ ʀ) 

ʠ ʃʠʩʪʝ ʧʨʦʿʝʢʘʪʘ ʟʘ ʢʦʿʝ ʩʝ ʤʦʞʝ ʟʘʭʪʝʚʘʪʠ ʧʨʦʮʝʥʘ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ (ʃʠʩʪʘ ʀʀ). 

ʋ ʩʢʣʘʜʫ ʩʘ ʥʘʚʝʜʝʥʦʤ ʫʨʝʜʙʦʤ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʦʥʠ ʩʠʩʪʝʤʠ ʩʫ ʩʚʨʩʪʘʥʠ ʫ ʃʠʩʪʫ ʀʀ 

ʧʨʦʿʝʢʘʪʘ. 

 ʂʨʠʪʝʨʠʿʫʤ ʟʘ ʦʜʣʫʯʠʚʘˁʝ ʦ ʧʦʪʨʝʙʠ ʠʟʨʘʜʝ ʩʪʫʜʠʿʝ ʦ ʧʨʦʮʝʥʠ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ 

ʩʨʝʜʠʥʫ (ʃʠʩʪʘ ʀʀ) ʟʘ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʦʥʝ ʩʠʩʪʝʤʝ ʿʝ ʝʬʝʢʪʠʚʥʘ ʠʟʨʘʯʝʥʘ ʩʥʘʛʘ ʚʠʰʘ ʦʜ 250 

ɳ. ɽʬʝʢʪʠʚʥʘ ʠʟʨʘʯʝʥʘ ʩʥʘʛʘ ʟʘ ʙʘʟʥʝ ʩʪʘʥʠʮʝ ʟʘ ʤʦʙʠʣʥʫ ʪʝʣʝʬʦʥʠʿʫ ʦʧʠʩʫʿʝ ʩʥʘʛʫ ʠʟ ʘʥʪʝʥʘ 

ʠ ʫ ʚʝ˂ʠʥʠ ʩʣʫʯʘʿʝʚʘ ʿʝ ʚʠʰʘ ʦʜ 250 ɳ, ʰʪʦ ʧʨʘʢʪʠʯʥʦ ʟʥʘʯʠ ʜʘ ʣʦʢʘʣʥʝ ʩʘʤʦʫʧʨʘʚʝ ʤʦʛʫ ʟʘ 

ʩʚʝ ʥʦʚʝ, ʘʣʠ ʠ ʧʦʩʪʦʿʝ˂ʝ ʙʘʟʥʝ ʩʪʘʥʠʮʝ ʠ ʫʚʦʹʝˁʝ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʠʿʘ ʥʘ ʧʦʩʪʦʿʝ˂ʠʤ 

ʣʦʢʘʮʠʿʘʤʘ (ʥʘ ʧʨʠʤʝʨ, ʢʘʜʘ ʩʝ ʧʦʨʝʜ 2ɻ ʠʣʠ 3ɻ ʦʧʨʝʤʝ, ʜʦʜʘʿʝ 4ɻ ʦʧʨʝʤʘ), ʟʘʭʪʝʚʘʪʠ ʠʟʨʘʜʫ 

ʉʪʫʜʠʿʝ ʦ ʧʨʦʮʝʥʠ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ. ʊʦ ʧʨʝʜʩʪʘʚˀʘ ʜʫʛ ʧʨʦʮʝʩ ʿʝʨ ʿʝ, ʧʨʝʤʘ 

ʧʦʜʘʮʠʤʘ ʢʦʿʠʤʘ ʨʘʩʧʦʣʘʞʝʤʦ, ʧʨʦʩʝʢ ʪʨʘʿʘˁʘ ʠʟʨʘʜʝ ʠ ʦʜʦʙʨʘʚʘˁʘ ʉʪʫʜʠʿʝ ʦʢʦ ʜʝʚʝʪ 

ʤʝʩʝʮʠ. 

 ɽʬʝʢʪʠʚʥʘ ʠʟʨʘʯʝʥʘ ʩʥʘʛʘ ʧʨʝʢʦ 250ɳ ʥʝ ʟʥʘʯʠ ʘʫʪʦʤʘʪʩʢʠ ʜʘ ˂ʝ ʥʠʚʦʠ ʧʦˀʘ ʙʠʪʠ 

ʚʝʣʠʢʠ, ʚʝ˂ ʪʦ ʟʘʚʠʩʠ ʦʜ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʘʨʘ ʦʧʨʝʤʝ, ʥʘʯʠʥʘ ʠʥʩʪʘʣʘʮʠʿʝ, ʪʠʧʘ 

ʣʦʢʘʮʠʿʝ ʠʪʜ. ʀʟ ʪʦʛ ʨʘʟʣʦʛʘ ʩʝ ʠʟʨʘʹʫʿʝ ʉʪʨʫʯʥʘ ʦʮʝʥʘ ʦʧʪʝʨʝ˂ʝˁʘ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ, ʢʦʿʦʤ ʩʝ 

ʟʘ ʩʚʘʢʫ ʧʦʿʝʜʠʥʘʯʥʫ ʣʦʢʘʮʠʿʫ (ʙʘʟʥʫ ʩʪʘʥʠʮʫ), ʧʨʠʢʘʟʫʿʫ ʦʯʝʢʠʚʘʥʠ ʥʠʚʦʠ ʧʦˀʘ ʫ ʦʢʦʣʠʥʠ 

ʧʣʘʥʠʨʘʥʦʛ ʠʟʚʦʨʘ. ʀʟʨʘʜʘ ʉʪʫʜʠʿʝ ʦ ʧʨʦʮʝʥʠ ʫʪʠʮʘʿʘ ʟʘ ʟʘʰʪʠʪʫ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʪʘʢʦ ʜʝʣʦʤ 

ʜʫʧʣʠʨʘ ʘʢʪʠʚʥʦʩʪʠ ʘʥʘʣʠʟʠʨʘʥʝ ʠ ʧʨʝʜʩʪʘʚˀʝʥʝ ʫ ʉʪʨʫʯʥʦʿ ʦʮʝʥʠ. ʆʚʘʢʘʚ ʧʦʩʪʫʧʘʢ ʙʠʪʥʦ 

ʫʩʧʦʨʘʚʘ ʠ ʫʛʨʦʞʘʚʘ ʫʥʘʧʨʝʹʝˁʝ ʧʦʩʪʦʿʝ˂ʠʭ ʠ ʫʚʦʹʝˁʝ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʠʿʘ. ɺʘʞʥʦ ʿʝ 

ʥʘʧʦʤʝʥʫʪʠ ʜʘ ʠ ʢʘʜʘ ʉʪʫʜʠʿʝ ʧʦʢʘʞʫ ʜʘ ʿʝ ʿʘʯʠʥʘ ʝʣʝʢʪʨʠʯʥʦʛ ʧʦˀʘ ʙʘʟʥʝ ʩʪʘʥʠʮʝ ʠʩʧʦʜ 

ʜʦʟʚʦˀʝʥʠʭ ʨʝʬʝʨʝʥʪʥʠʭ ʚʨʝʜʥʦʩʪʠ ʧʦˀʘ, ʟʘʭʪʝʚʠ ʦʧʝʨʘʪʦʨʘ ʚʨʣʦ ʯʝʩʪʦ ʙʠʚʘʿʫ ʦʜʙʠʿʝʥʠ ʠʣʠ 

ʠʤ ʩʝ ʟʘʭʪʝʚʘ ʜʦʩʪʘʚˀʘˁʝ ʠ ʜʨʫʛʠʭ ʜʦʢʘʟʘ ʢʦʿʠ ʥʠʩʫ ʜʝʦ ʩʧʠʩʢʘ ʫ ʩʢʣʘʜʫ ʩʘ ʯʣʘʥʦʤ 8. ɿʘʢʦʥʘ ʦ 

ʧʨʦʮʝʥʠ ʫʪʠʮʘʿʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ.

 

ʅʘ ʦʩʥʦʚʫ ɿʘʢʦʥʘ ʦ ʟʘʰʪʠʪʠ ʦʜ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ, ʘ ʨʘʜʠ ˁʝʛʦʚʝ 

ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ, ʠʟʨʘʹʝʥʠ ʩʫ ʧʦʜʟʘʢʦʥʩʢʠ ʘʢʪʠ ʢʦʿʠ ʫ ʩʝʙʠ ʩʘʜʨʞʝ, ʢʘʦ ʠ        ʜʨʫʛʠ ʪʝʭʥʠʯʢʠ 
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ʃʦʢʘʣʥʠ ʨʝʛʠʩʪʘʨ ʙʘʟʥʠʭ ʩʪʘʥʠʮʘ, ɹʦʩʠʣʝʛʨʘʜ 
 

  

 

ʧʨʦʧʠʩʠ, ʠ ʦʜʨʝʹʝʥʝ ʩʪʘʥʜʘʨʜʝ ʢʦʿʠ ʪʠʤʝ ʧʦʩʪʘʿʫ, ʥʘ ʦʩʥʦʚʫ ɿʘʢʦʥʘ ʦ ʩʪʘʥʜʘʨʜʠʟʘʮʠʿʠ, 

ʩʪʘʥʜʘʨʜʠ ʩʘ ʦʙʘʚʝʟʦʤ ʧʨʠʤʝʥʝ. 

 

ʅʘ ʦʩʥʦʚʫ ɿʘʢʦʥʘ ʦ ʟʘʰʪʠʪʠ ʦʜ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ, ʄʠʥʠʩʪʘʨʩʪʚʦ ʞʠʚʦʪʥʝ 

ʩʨʝʜʠʥʝ ʠ ʧʨʦʩʪʦʨʥʦʛ ʧʣʘʥʠʨʘˁʘ ʿʝ ʙʠʣʦ ʧʨʠʧʨʝʤʠʣʦ ʩʣʝʜʝ˂ʝ ʧʦʜʟʘʢʦʥʩʢʝ ʘʢʪʝ: 

1. ʇʨʘʚʠʣʥʠʢ ʦ ʠʟʚʦʨʠʤʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʦʜ ʧʦʩʝʙʥʦʛ ʠʥʪʝʨʝʩʘ, ʚʨʩʪʘʤʘ ʠʟʚʦʨʘ, 

ʥʘʯʠʥʫ ʠ ʧʝʨʠʦʜʫ ˁʠʭʦʚʦʛ ʠʩʧʠʪʠʚʘˁʘ; 

2. ʇʨʘʚʠʣʥʠʢ ʦ ʛʨʘʥʠʮʘʤʘ ʠʟʣʘʛʘˁʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʤ ʟʨʘʯʝˁʠʤʘ; 

3. ʇʨʘʚʠʣʥʠʢ ʦ ʩʘʜʨʞʠʥʠ ʝʚʠʜʝʥʮʠʿʝ ʦ ʠʟʚʦʨʠʤʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʦʜ 

ʧʦʩʝʙʥʦʛ ʠʥʪʝʨʝʩʘ; 

4. ʇʨʘʚʠʣʥʠʢ ʦ ʩʘʜʨʞʠʥʠ ʠ ʠʟʛʣʝʜʫ ʦʙʨʘʩʮʘ ʠʟʚʝʰʪʘʿʘ ʦ ʩʠʩʪʝʤʘʪʩʢʦʤ ʠʩʧʠʪʠʚʘˁʫ 

ʥʠʚʦʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʫ ʞʠʚʦʪʥʦʿ ʩʨʝʜʠʥʠ; 

5. ʇʨʘʚʠʣʥʠʢ ʦ ʫʩʣʦʚʠʤʘ ʢʦʿʝ ʤʦʨʘʿʫ ʜʘ ʠʩʧʫˁʘʚʘʿʫ ʧʨʘʚʥʘ ʣʠʮʘ ʫ ʧʦʛʣʝʜʫ ʢʘʜʨʦʚʘ, 

ʦʧʨʝʤʝ ʠ ʧʨʦʩʪʦʨʘ ʟʘ ʚʨʰʝˁʝ ʧʦʩʣʦʚʘ ʩʠʩʪʝʤʘʪʩʢʦʛ ʠʩʧʠʪʠʚʘˁʘ ʥʠʚʦʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ 

ʟʨʘʯʝˁʘ ʫ ʞʠʚʦʪʥʦʿ ʩʨʝʜʠʥʠ, ʥʘʯʠʥʫ ʠ ʤʝʪʦʜʘʤʘ ʩʠʩʪʝʤʘʪʩʢʦʛ ʠʩʧʠʪʠʚʘˁʘ ʠ 

ʇʨʘʚʠʣʥʠʢ ʦ ʫʩʣʦʚʠʤʘ ʢʦʿʝ ʤʦʨʘʿʫ ʜʘ ʠʩʧʫˁʘʚʘʿʫ ʧʨʘʚʥʘ ʣʠʮʘ ʫ ʧʦʛʣʝʜʫ ʢʘʜʨʦʚʘ, 

ʦʧʨʝʤʝ ʠ ʧʨʦʩʪʦʨʘ ʟʘ ʚʨʰʝˁʝ ʧʦʩʣʦʚʘ ʠʩʧʠʪʠʚʘˁʘ ʥʠʚʦʘ ʟʨʘʯʝˁʘ ʠʟʚʦʨʘ 

ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʦʜ ʧʦʩʝʙʥʦʛ ʠʥʪʝʨʝʩʘ ʫ ʞʠʚʦʪʥʦʿ ʩʨʝʜʠʥʠ. 

6. ʋ ʧʦʜʟʘʢʦʥʩʢʠʤ ʘʢʪʠʤʘ ʜʝʬʠʥʠʩʘʥʠ ʩʫ, ʠʟʤʝʹʫ ʦʩʪʘʣʦʛ, ʠʟʚʦʨʠ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ 
ʟʨʘʯʝˁʘ ʦʜ ʧʦʩʝʙʥʦʛ ʠʥʪʝʨʝʩʘ, ʟʘ ʢʦʿʝ ʿʝ ʧʨʦʧʠʩʘʥʘ ʦʙʘʚʝʟʘ ʧʨʠʙʘʚˀʘˁʘ ʤʝʨʘ ʠ 

ʫʩʣʦʚʘ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʢʘʦ ʠ ʨʝʰʝˁʘ ʟʘ ʢʦʨʠʰ˂ʝˁʝ, ʢʦʿʝ ˂ʝ ʠʟʜʘʚʘʪʠ 

ʥʘʜʣʝʞʥʦ ʄʠʥʠʩʪʘʨʩʪʚʦ, ʘ ʟʘ ʪʝʨʠʪʦʨʠʿʫ ʘʫʪʦʥʦʤʥʝ ʧʦʢʨʘʿʠʥʝ - ʥʘʜʣʝʞʥʠ ʦʨʛʘʥ 

ʘʫʪʦʥʦʤʥʝ ʧʦʢʨʘʿʠʥʝ.  

 

 ʇʦ ʜʝʬʠʥʠʮʠʿʠ, ʠʟʚʦʨʠʤʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʦʜ ʧʦʩʝʙʥʦʛ ʠʥʪʝʨʝʩʘ ʩʤʘʪʨʘʿʫ 

ʩʝ ʠʟʚʦʨʠ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦʛ ʟʨʘʯʝˁʘ ʢʦʿʠ ʤʦʛʫ ʜʘ ʙʫʜʫ ʦʧʘʩʥʠ ʧʦ ʟʜʨʘʚˀʝ ˀʫʜʠ, ʘ ʦʜʨʝʹʝʥʠ 

ʩʫ ʢʘʦ ʩʪʘʮʠʦʥʘʨʥʠ ʠ ʤʦʙʠʣʥʠ ʠʟʚʦʨʠ ʯʠʿʝ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦ ʧʦˀʝ ʫ ʟʦʥʠ ʧʦʚʝ˂ʘʥʝ 

ʦʩʝʪˀʠʚʦʩʪʠ, ʜʦʩʪʠʞʝ ʙʘʨʝʤ 10% ʠʟʥʦʩʘ ʨʝʬʝʨʝʥʪʥʝ, ʛʨʘʥʠʯʥʝ ʚʨʝʜʥʦʩʪʠ ʧʨʦʧʠʩʘʥʝ ʟʘ ʪʫ 

ʬʨʝʢʚʝʥʮʠʿʫ. 

 

 ɿʦʥʝ ʧʦʚʝ˂ʘʥʝ ʦʩʝʪˀʠʚʦʩʪʠ ʿʝʩʫ: ʧʦʜʨʫʯʿʘ ʩʪʘʤʙʝʥʠʭ ʟʦʥʘ ʫ ʢʦʿʠʤʘ ʩʝ ʦʩʦʙʝ ʤʦʛʫ 

ʟʘʜʨʞʘʚʘʪʠ ʠ 24 ʩʘʪʘ ʜʥʝʚʥʦ; ʰʢʦʣʝ, ʜʦʤʦʚʠ, ʧʨʝʜʰʢʦʣʩʢʝ ʫʩʪʘʥʦʚʝ, ʧʦʨʦʜʠʣʠʰʪʘ, ʙʦʣʥʠʮʝ, 

ʪʫʨʠʩʪʠʯʢʠ ʦʙʿʝʢʪʠ, ʢʘʦ ʠ ʜʝʯʿʘ ʠʛʨʘʣʠʰʪʘ; ʧʦʚʨʰʠʥʝ   ʥʝʠʟʛʨʘʹʝʥʠʭ ʧʘʨʮʝʣʘ ʥʘʤʝˁʝʥʝ,  

ʧʨʝʤʘ ʫʨʙʘʥʠʩʪʠʯʢʦʤ ʧʣʘʥʫ, ʟʘ ʧʦʤʝʥʫʪʝ ʥʘʤʝʥʝ, ʫ ʩʢʣʘʜʫ ʩʘ ʧʨʝʧʦʨʫʢʘʤʘ ʉʚʝʪʩʢʝ 

ʟʜʨʘʚʩʪʚʝʥʝ ʦʨʛʘʥʠʟʘʮʠʿʝ. 

 ʅʘʜʟʦʨ ʥʘʜ ʧʨʠʤʝʥʦʤ ʦʜʨʝʜʘʙʘ ɿʘʢʦʥʘ ʦ ʟʘʰʪʠʪʠ ʦʜ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʠ 

ʧʨʦʧʠʩʘ ʜʦʥʝʪʠʭ ʥʘ ʦʩʥʦʚʫ ʦʚʦʛ ʟʘʢʦʥʘ ʚʨʰʠ ʄʠʥʠʩʪʘʨʩʪʚʦ ʟʘ ʟʘʰʪʠʪʫ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ 

ʧʨʝʢʦ ʠʥʩʧʝʢʪʦʨʘ ʟʘ ʟʘʰʪʠʪʫ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʫ ʦʢʚʠʨʫ ʜʝʣʦʢʨʫʛʘ ʫʪʚʨʹʝʥʦʛ ʦʚʠʤ ʟʘʢʦʥʦʤ. 

 

 ʊʘʢʦʹʝ, ʫ ʩʢʣʘʜʫ ʩʘ ʦʚʠʤ ʟʘʢʦʥʦʤ, ʘʫʪʦʥʦʤʥʦʿ ʧʦʢʨʘʿʠʥʠ ʧʦʚʝʨʘʚʘ ʩʝ ʚʨʰʝˁʝ 

ʠʥʩʧʝʢʮʠʿʩʢʦʛ ʥʘʜʟʦʨʘ ʥʘʜ ʠʟʚʦʨʠʤʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʥʘ ʪʝʨʠʪʦʨʠʿʠ ʘʫʪʦʥʦʤʥʝ 

ʧʦʢʨʘʿʠʥʝ, ʘ ʿʝʜʠʥʠʮʠ ʣʦʢʘʣʥʝ ʩʘʤʦʫʧʨʘʚʝ ʧʦʚʝʨʘʚʘ ʩʝ ʚʨʰʝˁʝ ʠʥʩʧʝʢʮʠʿʩʢʦʛ ʥʘʜʟʦʨʘ ʥʘʜ 

ʠʟʚʦʨʠʤʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʟʘ ʢʦʿʝ ʦʜʦʙʨʝˁʝ ʟʘ ʠʟʛʨʘʜˁʫ ʠ ʧʦʯʝʪʘʢ ʨʘʜʘ ʠʟʜʘʿʝ 

ʥʘʜʣʝʞʥʠ ʦʨʛʘʥ ʿʝʜʠʥʠʮʝ ʣʦʢʘʣʥʝ ʩʘʤʦʫʧʨʘʚʝ. 

 

 ʋ ʦʢʚʠʨʫ ɽʚʨʦʧʩʢʝ ʫʥʠʿʝ, ʫ ʜʦʤʝʥʫ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʠʭ ʧʦˀʘ ʠ ʥʝʿʦʥʠʟʫʿʠ˂ʝʛ 

ʟʨʘʯʝˁʘ, ʚʘʞʠ ʇʨʝʧʦʨʫʢʘ ʉʘʚʝʪʘ 1999/519/ɽʎ ʦ ʦʛʨʘʥʠʯʘʚʘˁʫ ʠʟʣʦʞʝʥʦʩʪʠ ʦʧʰʪʝ ʧʦʧʫʣʘʮʠʿʝ 

ʝʣʝʢʪʨʦʤʘʛʥʝʪʩʢʠʤ ʧʦˀʠʤʘ (ʫ ʦʧʩʝʛʫ 0 - 300 ɻʍʟ) ï 999/519/ɽʎ: ʎʦʫʥʮʠʣ ʨʝʮʦʤʤʝʥʜʘʪʠʦʥ ʦʬ 

12 ɱʫʣy 1999 ʦʥ ʪʭʝ ʣʠʤʠʪʘʪʠʦʥ ʦʬ ʝ˅ʧʦʩʫʨʝ ʦʬ ʪʭʝ ʛʝʥʝʨʘʣ ʧʫʙʣʠʮ ʪʦ ʝʣʝʮʪʨʦʤʘʛʥʝʪʠʮ 
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ʃʦʢʘʣʥʠ ʨʝʛʠʩʪʘʨ ʙʘʟʥʠʭ ʩʪʘʥʠʮʘ, ɹʦʩʠʣʝʛʨʘʜ 
 

  

 

ʬʠʝʣʜʩ (0 ʍʟ ʪʦ 300 ɻʍʟ). 

 

 
 

 
 

 

 

 ʆʚʜʝ ʪʨʝʙʘ ʥʘʧʦʤʝʥʫʪʠ ʜʘ ʩʝ ʛʨʘʥʠʮʝ ʟʘ ʥʝʿʦʥʠʟʫʿʫ˂ʝ ʟʨʘʯʝˁʝ ʥʘʚʝʜʝʥʝ ʫ ʇʨʝʧʦʨʫʮʠ 

ʉʘʚʝʪʘ 1999/519/ɽʎ ʧʨʘʢʪʠʯʥʦ ʙʘʟʠʨʘʿʫ ʥʘ ʛʨʘʥʠʮʘʤʘ ʟʘ ʥʝʿʦʠʥʠʟʫʿʫ˂ʝ ʟʨʘʯʝˁʝ ʜʘʪʠʤ ʫ 

ʇʨʝʧʦʨʫʢʘʤʘ ʠʟ 1998. ʛʦʜʠʥʝ ʄʝʹʫʥʘʨʦʜʥʝ ʢʦʤʠʩʠʿʝ ʟʘ ʟʘʰʪʠʪʫ ʦʜ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ï 

ʀʎʅʀʈʇ (ʀʥʪʝʨʥʘʪʠʦʥʘʣ ʎʦʤʤʠʩʩʠʦʥ ʦʥ ʅʦʥ-ʀʦʥʠʟʠʥʛ ʈʘʜʠʘʪʠʦʥ ʇʨʦʪʝʮʪʠʦʥ), 

ʥʝʧʨʦʬʠʪʥʝ ʦʨʛʘʥʠʟʘʮʠʿʝ ʢʦʿʘ ʥʘ ʦʩʥʦʚʫ ʥʘʫʯʥʠʭ ʜʦʢʘʟʘ ʜʦʥʦʩʠ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʧʨʝʧʦʨʫʢʝ ʫ 

ʦʙʣʘʩʪʠ ʠʩʧʠʪʠʚʘˁʘ ʠ ʟʘʰʪʠʪʝ ʦʜ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʠʭ ʧʦˀʘ. 
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ɸʛʝʥʮʠʿʘ ʟʘ ʢʦʥʩʘʣʪʠʥʛ ʠ ʦʩʪʘʣʝ ʩʪʨʫʯʥʝ ʠ ʪʝʭʥʠʯʢʝ ʜʝʣʘʪʥʦʩʪʠ ʠʟʦʙʣʘʩʪʠ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʅʠʰ 

ʃʦʢʘʣʥʠ ʨʝʛʠʩʪʘʨ ʙʘʟʥʠʭ ʩʪʘʥʠʮʘ, ɹʦʩʠʣʝʛʨʘʜ 
 

  

 

 

          ʇʨʝʛʣʝʜ ʜʝʬʠʥʠʩʘʥʠʭ ʥʦʨʤʠ ʢʦʿʠʤʘ ʩʝ ʦʛʨʘʥʠʯʘʚʘ ʠʟʣʘʛʘˁʝ ˀʫʜʠ  

ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʠʤ ʧʦˀʠʤa: 

 

          ʇʦʩʪʦʿʠ ʠʟʚʝʩʪʘʥ ʙʨʦʿ ʦʨʛʘʥʠʟʘʮʠʿʘ ʢʦʿʝ ʩʫ ʜʦʥʝʣʝ ʥʦʨʤʝ ʫ ʦʙʣʘʩʪʠ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ 

ʟʨʘʯʝˁʘ, ʢʘʦ ʰʪʦ ʩʫ ʀʎʅʀʈʇ (ʀʥʪʝʨʥʘʪʠʦʥʘʣ ʎʦʤʤʠʩʩʠʦʥ ʦʥ ʅʦʥ-ʀʦʥʠʟʠʥʛ ʈʘʜʠʘʪʠʦʥ 

ʇʨʦʪʝʮʪʠʦʥ), ɸʈʇɸʅʉɸ (ɸʫʩʪʨʘʣʠʘʥ ʈʘʜʠʘʪʠʦʥ ʇʨʦʪʝʮʪʠʦʥ ʘʥʜ ʅʫʮʣʝʘʨ ʉʘʬʝʪy ɸʛʝʥʮy), 

ʌʎʎ (ʌʝʜʝʨʘʣ ʎʦʤʤʫʥʠʮʘʪʠʦʥʩ ʎʦʤʤʠʩʩʠʦʥ) ʠ ʀɽɽɽ (ʀʥʩʪʠʪʫʪʝ ʦʬ ɽʣʝʮʪʨʠʮʘʣ ʘʥʜ 

ɽʣʝʮʪʨʦʥʠʮʩ ɽʥʛʠʥʝʝʨʩ). ʅʘʿʚʝ˂ʠ ʙʨʦʿ ʟʝʤʘˀʘ ɽʋ ʧʨʠʭʚʘʪʠʦ ʿʝ ʀʎʅʀʈʇ ʧʨʝʧʦʨʫʢʝ.  

       ʇʦʨʝʜ ʪʦʛʘ, ʉʚʝʪʩʢʘ ʟʜʨʘʚʩʪʚʝʥʘ ʦʨʛʘʥʠʟʘʮʠʿʘ (Wʍʆ - Wʦʨʣʜ ʍʝʘʣʪʭ ʆʨʛʘʥʠʟʘʪʠʦʥ) 

ʢʦʨʠʩʪʠ ʀʎʅʀʈʇ ʧʨʝʧʦʨʫʢʝ  ʢʘʦ  ʦʩʥʦʚʫ ʟʘ ʭʘʨʤʦʥʠʟʘʮʠʿʫ ʥʘʮʠʦʥʘʣʥʠʭ ʩʪʘʥʜʘʨʜʘ ʥʘ 

ʛʣʦʙʘʣʥʦʤ ʥʠʚʦʫ. ʀʧʘʢ, ʪʨʝʙʘ ʠʩʪʘ˂ʠ ʜʘ ʿʝ ʦʜʨʝʹʝʥ ʙʨʦʿ ʟʝʤʘˀʘ, ʤʝʹʫ ʢʦʿʠʤʘ ʿʝ ʠ ʉʨʙʠʿʘ, 

ʜʦʥʝʦ ʥʦʨʤʝ  ʢʦʿʝ ʩʫ ʩʪʨʦʞʠʿʝ ʦʜ ʦʥʠʭ ʜʝʬʠʥʠʩʘʥʠʭ ʀʎʅʀʈʇ ʧʨʝʧʦʨʫʢʘʤʘ. 

 ɻʝʥʝʨʘʣʥʦ, ʧʦʩʪʦʿʝ ʜʚʝ ʨʘʟʣʠʯʠʪʝ ʛʨʫʧʝ ʥʦʨʤʠ ʢʦʿʠʤʘ ʩʝ ʦʛʨʘʥʠʯʘʚʘ   ʠʟʣʘʛʘˁʝ ˀʫʜʠ 

ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦʤ ʟʨʘʯʝˁʫ: ʥʦʨʤʝ ʟʘ ʦʧʰʪʫ ˀʫʜʩʢʫ ʧʦʧʫʣʘʮʠʿʫ ʠ ʥʦʨʤʝ ʟʘ ʪʝʭʥʠʯʢʦ ʦʩʦʙˀʝ. 

 ʅʦʨʤʝ ʟʘ ʦʧʰʪʫ ˀʫʜʩʢʫ ʧʦʧʫʣʘʮʠʿʫ ʩʫ ʟʥʘʪʥʦ ʩʪʨʦʞʠʿʝ ʦʜ ʥʦʨʤʠ ʟʘ ʪʝʭʥʠʯʢʦ ʦʩʦʙˀʝ. 

ʈʘʟʣʦʛ ʦʚʦʤʝ ʿʝ ʯʠˁʝʥʠʮʘ ʜʘ ʪʝʭʥʠʯʢʦ ʦʩʦʙˀʝ ʪʨʝʙʘ ʜʘ ʟʥʘ ʠ ʤʦʨʘ ʜʘ ʧʦʰʪʫʿʝ ʧʨʦʮʝʜʫʨʝ 

ʢʦʿʠʤʘ ʩʝ ʚʨʰʠ ˁʠʭʦʚʘ ʜʦʜʘʪʥʘ ʟʘʰʪʠʪʘ ʦʜ ʫʪʠʮʘʿʘ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦʛ ʟʨʘʯʝˁʘ. 
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ʃʦʢʘʣʥʠ ʨʝʛʠʩʪʘʨ ʙʘʟʥʠʭ ʩʪʘʥʠʮʘ, ɹʦʩʠʣʝʛʨʘʜ 
 

  

 

 
 

 

 

 

 ʋ ʉʨʙʠʿʠ, ʦʙʣʘʩʪ ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ ʫʨʝʹʝʥʘ ʿʝ ɿʘʢʦʥʦʤ ʦ ʟʘʰʪʠʪʠ ʦʜ 

ʥʝʿʦʥʠʟʫʿʫ˂ʠʭ ʟʨʘʯʝˁʘ (Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝñ ʙʨʦʿ 36/2009) ʠ ʛʨʫʧʦʤ 

ʧʨʘʚʠʣʥʠʢʘ ʢʦʿʠ ʧʨʠʧʘʜʘʿʫ ʦʚʦʤ ʟʘʢʦʥʫ. ʇʨʘʚʠʣʥʠʢ ʦ ʛʨʘʥʠʮʘʤʘ ʠʟʣʘʛʘˁʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʤ 

ʟʨʘʯʝˁʠʤʘ (Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝñ ʙʨʦʿ 104/2009) ʧʨʦʧʠʩʫʿʝ ʛʨʘʥʠʮʝ 

ʠʟʣʘʛʘˁʘ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦʤ ʟʨʘʯʝˁʫ ʫ ʟʦʥʘʤʘ ʧʦʚʝ˂ʘʥʝ ʦʩʝʪˀʠʚʦʩʪʠ.  

 ʇʦʨʝʜ ʪʦʛʘ, ʩʝʨʠʿʘ ʩʨʧʩʢʠʭ ʩʪʘʥʜʘʨʜʘ ʫʩʚʦʿʝʥʠʭ 2008. ʛʦʜʠʥʝ ( Ăʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ 

ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝñ ʙʨʦʿ 104/2008), ʦʩʣʘˁʘ ʩʝ ʥʘ ʧʨʝʧʦʨʫʢʫ ʉʘʚʝʪʘ ɽʚʨʦʧʝ 1999/519/ɽʎ ʦʜ 12. 

ʿʫʣʘ 1999. ʛʦʜʠʥʝ, ʠ ʢʘʦ ʥʦʨʤʝ ʫʟʠʤʘ ʦʥʝ ʢʦʿʝ ʩʫ   ʜʝʬʠʥʠʩʘʥʝ ʀʎʅʀʈʇ ʧʨʝʧʦʨʫʢʦʤ. ʀʟ ʪʦʛ 

ʨʘʟʣʦʛʘ, ʥʦʨʤʝ ʜʝʬʠʥʠʩʘʥʝ ʀʎʅʀʈʇ ʧʨʝʧʦʨʫʢʦʤ ʩʫ ʚʘʞʝ˂ʝ ʥʦʨʤʝ ʫ ʉʨʙʠʿʠ ʟʘ ʩʣʫʯʘʿʝʚʝ 

ʠʟʚʘʥ ʟʦʥʘ ʧʦʚʝ˂ʘʥʝ ʦʩʝʪˀʠʚʦʩʪʠ. 

 ʅʦʨʤʘʤʘ ʩʝ ʜʝʬʠʥʠʰʫ ʛʨʘʥʠʮʝ ʠʩʢʘʟʘʥʝ ʢʨʦʟ ʙʘʟʠʯʥʘ ʦʛʨʘʥʠʯʝˁʘ ʠ  ʠʟʚʝʜʝʥʝ 

ʨʝʬʝʨʝʥʪʥʝ ʛʨʘʥʠʯʥʝ ʥʠʚʦʝ, ʧʨʝʢʦ ʢʦʿʠʭ ˀʫʜʠ ʥʝ ʩʤʝʿʫ ʙʠʪʠ ʠʟʣʦʞʝʥʠ         

ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʠʤ ʧʦˀʠʤʘ. ɹʘʟʠʯʥʘ ʦʛʨʘʥʠʯʝˁʘ ʠʟʣʘʛʘˁʘ ˀʫʜʠ ʩʫ ʦʛʨʘʥʠʯʝˁʘ ʢʦʿʘ ʩʫ 

ʟʘʩʥʦʚʘʥʘ ʥʝʧʦʩʨʝʜʥʦ ʥʘ ʫʪʚʨʹʝʥʠʤ ʟʜʨʘʚʩʪʚʝʥʠʤ ʝʬʝʢʪʠʤʘ ʠ ʙʠʦʣʦʰʢʠʤ ʧʦʢʘʟʘʪʝˀʠʤʘ. ʉ 

ʦʙʟʠʨʦʤ ʜʘ ʤʝʨʝˁʝ ʬʠʟʠʯʢʝ ʚʝʣʠʯʠʥʝ ʢʦʿʦʤ ʩʝ ʠʩʢʘʟʫʿʝ ʙʘʟʠʯʥʦ ʦʛʨʘʥʠʯʝˁʝ ʥʘʿʯʝʰ˂ʝ ʥʠʿʝ 

ʿʝʜʥʦʩʪʘʚʥʦ, ʜʝʬʠʥʠʰʫ ʩʝ ʨʝʬʝʨʝʥʪʥʠ ʛʨʘʥʠʯʥʠ ʥʠʚʦʠ ʟʘ ʬʠʟʠʯʢʝ ʚʝʣʠʯʠʥʝ ʢʦʿʝ ʿʝ 

ʿʝʜʥʦʩʪʘʚʥʠʿʝ   ʠʟʤʝʨʠʪʠ. ʈʝʬʝʨʝʥʪʥʠ ʛʨʘʥʠʯʥʠ ʥʠʚʦʠ ʩʣʫʞʝ ʟʘ ʧʨʘʢʪʠʯʥʫ ʧʨʦʮʝʥʫ 

ʠʟʣʦʞʝʥʦʩʪʠ, ʢʘʢʦ ʙʠ ʩʝ ʦʜʨʝʜʠʣʦ ʜʘ ʣʠ ʩʫ ʙʘʟʠʯʥʘ ʦʛʨʘʥʠʯʝˁʘ ʟʘʜʦʚʦˀʝʥʘ. ɸʢʦ ʩʫ 

ʟʘʜʦʚʦˀʝʥʘ ʦʛʨʘʥʠʯʝˁʘ ʜʝʬʠʥʠʩʘʥʘ ʨʝʬʝʨʝʥʪʥʠʤ ʛʨʘʥʠʯʥʠʤ ʥʠʚʦʠʤʘ, ʦʥʜʘ ʩʫ ʟʘʜʦʚʦˀʝʥʘ ʠ 

ʦʛʨʘʥʠʯʝˁʘ ʜʝʬʠʥʠʩʘʥʘ ʙʘʟʠʯʥʠʤ ʦʛʨʘʥʠʯʝˁʝʤ, ʜʦʢ ʦʙʨʥʫʪʦ ʥʝ ʤʦʨʘ ʜʘ ʚʘʞʠ. 

 ʋʟʠʤʘʿʫ˂ʠ ʫ ʦʙʟʠʨ ʜʘ ʿʝ ʟʘ ʩʣʫʯʘʿ ʨʘʜʠʦ-ʬʨʝʢʚʝʢʚʝʥʮʠʿʩʢʦʛ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦʛ ʟʨʘʯʝˁʘ 

(ʫ ʦʧʩʝʛʫ ʢʦʿʠ ʩʝ ʨʘʟʤʘʪʨʘ ʫ ʦʚʦʤ ʧʨʦʿʝʢʪʫ) ʜʦʤʠʥʘʥʪʘʥ ʪʦʧʣʦʪʥʠ ʝʬʝʢʘʪ, ʙʘʟʠʯʥʦ ʦʛʨʘʥʠʯʝˁʝ 

ʠʩʢʘʟʫʿʝ ʩʝ ʧʨʝʢʦ ʩʧʝʮʠʬʠʯʥʝ ʙʨʟʠʥʝ ʘʧʩʦʨʧʮʠʿʝ ʝʥʝʨʛʠʿʝ ʉɸʈ (ʉʧʝʮʠʬʠʮ ɽʥʝʨʛy ɸʙʩʦʨʧʪʠʦʥ 

ʈʘʪʝ), ʠ ʪʦ ʟʘ: ʉɸʈ ʫʩʨʝʜˁʝʥ ʟʘ ʮʝʣʦ ʪʝʣʦ ʉɸʈ wʙ (Wʭʦʣʝ-ɹʦʜy ɸʚʝʨʘʛʝ ʉɸʈ), ʉɸʈ 

ʣʦʢʘʣʠʟʦʚʘʥ ʥʘ ʛʣʘʚʫ ʠ ʪʨʫʧ ʉɸʈ ʭ&ʪ (ʃʦʮʘʣʠʟʝʜ ʉɸʈ - ʍʝʘʜ ʘʥʜ ʊʨʫʥʢ) ʠ ʉɸʈ ʣʦʢʘʣʠʟʦʚʘʥ 

ʥʘ ʝʢʩʪʨʝʤʠʪʝʪʝ ʉɸʈ ʣ (ʃʦʮʘʣʠʟʝʜ ʉɸʈ - ʃʠʤʙʩ). 

 ʀʟʚʝʜʝʥ ʨʝʬʝʨʝʥʪʥʠ ʛʨʘʥʠʯʥʠ ʥʠʚʦʠ ʠʩʢʘʟʘʥʠ ʩʫ ʧʨʝʢʦ ʠʥʪʝʥʟʠʪʝʪʘ ʝʣʝʢʪʨʠʯʥʦʛ ʧʦˀʘ-  ɽ, 

ʠʥʪʝʥʟʠʪʝʪʘ ʤʘʛʥʝʪʥʦʛ ʧʦˀʘ- ʍ ʠ ʛʫʩʪʠʥʝ ʩʥʘʛʝ- ʉ. 

 

 ʋ ʥʘʩʪʘʚʢʫ ʿʝ ʜʘʪ ʧʨʝʛʣʝʜ ʙʘʟʠʯʥʠʭ ʦʛʨʘʥʠʯʝˁʘ ʠ ʨʝʬʝʨʝʥʪʥʠʭ ʛʨʘʥʠʯʥʠʭ ʥʠʚʦʘ ʟʘ 

ʩʣʫʯʘʿʝʚʝ ʥʦʨʤʠ ʜʝʬʠʥʠʩʘʥʠʭ: ʇʨʘʚʠʣʥʠʢʦʤ ʦ ʛʨʘʥʠʮʘʤʘ ʠʟʣʘʛʘˁʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʤ ʟʨʘʯʝˁʠʤʘ, 

ʀʎʅʀʈʇ ʧʨʝʧʦʨʫʢʦʤ, ʌʎʎ ʧʨʝʧʦʨʫʢʦʤ, ʀɽɽɽ ʩʪʘʥʜʘʨʜʦʤ ʠ ɸʈʇɸʅʉɸ ʩʪʘʥʜʘʨʜʦʤ. ʅʘʢʦʥ 
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ɸʛʝʥʮʠʿʘ ʟʘ ʢʦʥʩʘʣʪʠʥʛ ʠ ʦʩʪʘʣʝ ʩʪʨʫʯʥʝ ʠ ʪʝʭʥʠʯʢʝ ʜʝʣʘʪʥʦʩʪʠ ʠʟʦʙʣʘʩʪʠ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʅʠʰ 

ʃʦʢʘʣʥʠ ʨʝʛʠʩʪʘʨ ʙʘʟʥʠʭ ʩʪʘʥʠʮʘ, ɹʦʩʠʣʝʛʨʘʜ 
 

  

 

ʪʦʛʘ, ʜʘʪʝ ʩʫ ʥʦʨʤʝ ʟʘ ʠʩʪʦʚʨʝʤʝʥʠ ʫʪʠʮʘʿ ʚʠʰʝ ʠʟʚʦʨʘ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦʛ ʟʨʘʯʝˁʘ. ʉ 

ʦʙʟʠʨʦʤ  ʥʘ ʯʠˁʝʥʠʮʫ ʜʘ ʩʝ ʫ ʧʨʘʢʩʠ ʟʘ ʤʝʨʝˁʘ ʠʥʪʝʥʟʠʪʝʪʘ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦʛ ʟʨʘʯʝˁʘ 

ʥʘʿʯʝʰ˂ʝ ʢʦʨʠʩʪʝ ʫʨʝʹʘʿʠ ʢʦʿʠ ʤʝʨʝ ʠʥʪʝʥʟʠʪʝʪ ʝʣʝʢʪʨʠʯʥʦʛ ʧʦˀʘ (ʰʪʦ ˂ʝ ʪʘʢʦʹʝ ʙʠʪʠ 

ʧʨʠʤʝˁʝʥʦ ʫ ʦʢʚʠʨʫ ʦʚʦʛ ʧʨʦʿʝʢʪʘ), ʧʦʩʝʙʥʦ ʩʫ ʠʩʪʘʢʥʫʪʠ ʨʝʬʝʨʝʥʪʥʠ ʛʨʘʥʠʯʥʠ ʥʠʚʦʠ 

ʠʥʪʝʥʟʠʪʝʪʘ ʝʣʝʢʪʨʠʯʥʦʛ ʧʦˀʘ. ʅʘʠʤʝ, ʜʘ ʙʠ ʩʝ ʠʩʧʠʪʘʣʘ ʫʩʢʣʘʹʝʥʦʩʪ ʩʘ ʨʝʬʝʨʝʥʪʥʠʤ 

ʛʨʘʥʠʯʥʠʤ ʥʠʚʦʠʤʘ, ʩʪʘʥʜʘʨʜʠ ʢʦʿʠ ʜʝʬʠʥʠʰʫ ʤʝʪʦʜʝ ʤʝʨʝˁʘ ʧʨʝʮʠʟʠʨʘʿʫ ʜʘ ʿʝ ʫ ʙʣʠʩʢʦʿ 

ʨʘʜʠʿʘʮʠʿʩʢʦʿ ʟʦʥʠ, ʢʘʦ ʠ ʫ ʟʦʥʠ ʜʘʣʝʢʦʛ ʧʦˀʘ, ʜʦʚʦˀʥʦ ʤʝʨʠʪʠ ʩʘʤʦ ʠʥʪʝʥʟʠʪʝʪ ʝʣʝʢʪʨʠʯʥʦʛ 

ʧʦˀʘ. 

  

ʇʦʪʨʝʙʥʦ ʿʝ ʠʩʪʘ˂ʠ ʜʘ ʿʝ ʦʚʦ ʛʦʪʦʚʦ ʫʚʝʢ ʩʣʫʯʘʿ ʫ ʧʨʘʢʩʠ. ɿʘ ʩʣʫʯʘʿ ʨʘʚʘʥʩʢʦʛ 

ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦʛ ʪʘʣʘʩʘ, ʠʥʪʝʥʟʠʪʝʪ ʝʣʝʢʪʨʠʯʥʦʛ ʧʦˀʘ, ʠʥʪʝʥʟʠʪʝʪ ʤʘʛʥʝʪʥʦʛ ʧʦˀʘ ʠ ʛʫʩʪʠʥʝ 

ʩʥʘʛʝ ʤʝʹʫʩʦʙʥʦ ʚʝʟʫʿʝ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʘ ʠʤʧʝʜʘʥʩʘ ʩʣʦʙʦʜʥʦʛ ʧʨʦʩʪʦʨʘ ɿ0. ʋ ʧʨʘʢʩʠ ʩʝ 

ʥʘʿʯʝʰ˂ʝ ʢʦʨʠʩʪʝ ʫʨʝʹʘʿʠ ʢʦʿʠ ʤʝʨʝ ʠʥʪʝʥʟʠʪʝʪ ʝʣʝʢʪʨʠʯʥʦʛ ʧʦˀʘ, ʩʘ  ʦʙʟʠʨʦʤ ʜʘ ʿʝ ˁʠʭʦʚʘ 

ʨʝʘʣʠʟʘʮʠʿʘ ʫ ʚʠʩʦʢʦʬʨʝʢʚʝʥʮʠʿʩʢʠʤ ʨʘʜʠʦ-ʦʧʩʝʟʠʤʘ ʥʘʿʿʝʜʥʦʩʪʘʚʥʠʿʘ. 

 

           

          ʅʦʨʤʝ ʜʝʬʠʥʠʩʘʥʝ ʧʨʘʚʠʣʥʠʢʦʤ ʦ ʛʨʘʥʠʮʘʤʘ ʠʟʣʘʛʘˁʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʤ              ʟʨʘʯʝˁʠʤʘ ʫ 

ʟʦʥʘʤʘ ʧʦʚʝ˂ʘʥʝ ʦʩʝʪˀʠʚʦʩʪʠ 
 

 ɹʘʟʠʯʥʘ ʦʛʨʘʥʠʯʝˁʘ ʠ ʨʝʬʝʨʝʥʪʥʠ ʛʨʘʥʠʯʥʠ ʥʠʚʦʠ ʜʝʬʠʥʠʩʘʥʠ ʇʨʘʚʠʣʥʠʢʦʤ ʦ 

ʛʨʘʥʠʮʘʤʘ ʠʟʣʘʛʘˁʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʤ ʟʨʘʯʝˁʠʤʘ ʫ ʟʦʥʘʤʘ   ʧʦʚʝ˂ʘʥʝ ʦʩʝʪˀʠʚʦʩʪʠ (ʉʣʫʞʙʝʥʠ 

ʛʣʘʩʥʠʢ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ ʙʨʦʿ 104/2009)    ʜʘʪʠ ʩʫ ʫ ʪʘʙʝʣʘʤʘ 1. ʠ 2. ʨʝʩʧʝʢʪʠʚʥʦ. ʅʘ ʦʩʥʦʚʫ 

ʪʘʙʝʣʝ 2. ʜʘʪ ʿʝ ʧʨʠʢʘʟ ʬʨʝʢʚʝʥʮʠʿʩʢʝ ʟʘʚʠʩʥʦʩʪʠ ʨʝʬʝʨʝʥʪʥʦʛ ʛʨʘʥʠʯʥʦʛ ʠʥʪʝʥʟʠʪʝʪʘ 

ʝʣʝʢʪʨʠʯʥʦʛ ʧʦˀʘ ʥʘ ʩʣʠʢʘʤʘ 3.1 (ʬʨʝʢʚʝʥʮʠʿʩʢʠ ʦʧʩʝʛ 100ʢʍʟï10ʄʍʟ) ʠ 3.2 (ʬʨʝʢʚʝʥʮʠʿʩʢʠ 

ʦʧʩʝʛ 10MHz ï 18GHz). 

 

 
ʊʘʙʝʣʘ 1. ɹʘʟʠʯʥʘ ʦʛʨʘʥʠʯʝˁʘ ï ʇʨʘʚʠʣʥʠʢ ʦ ʛʨʘʥʠʮʘʤʘ ʠʟʣʘʛʘˁʘ     ʥʝʿʦʥʠʟʫʿʫ˂ʠʤ 

ʟʨʘʯʝˁʠʤʘ ʫ ʟʦʥʘʤʘ ʧʦʚʝ˂ʘʥʝ ʦʩʝʪˀʠʚʦʩʪʠ 

ʌʨʝʢʚʝʥʮʠʿ ʘ  f 
SAR ʫʩʨʝʹʝʥ ʟʘ 

ʮʝʣʦ    ʪʝʣʦ 

SAR wb [W/kg] 

SAR ʣʦʢʘʣʠʟʦʚʘʥ  ʥʘ 

ʛʣʘʚʫ ʠ ʪʨʫʧ SAR 

h&t [W/kg] 

SAR ʣʦʢʘʣʠʟʦʚʘʥ    ʥʘ 

ʝʢʩʪʨʝʤʠʪʝʪʝ 

SAR l [W/kg] 

100kHz -10GHz 0.08 2 4 

 

 

  

ʊʘʙʝʣʘ 2. ʈʝʬʝʨʝʥʪʠ ʛʨʘʥʠʯʥʠ ʥʠʚʦʠ - ʇʨʘʚʠʣʥʠʢ ʦ ʛʨʘʥʠʮʘʤʘ ʠʟʣʘʛʘˁʘ ʥʝʿʦʥʠʟʫʿʫ˂ʠʤ 

ʟʨʘʯʝˁʠʤʘ ʫ ʟʦʥʘʤʘ ʧʦʚʝ˂ʘʥʝ ʦʩʝʪˀʠʚʦʩʪʠ 

 
ʌʨʝʢʚʝʥʮʠʿʘ f 

ˮ͔͙͔ͤͭͤͭͭ͘ 

͔͔͙ͭͪ͟͡;͎ͤͦ ͨͦ͊͢ E 

[V/m] 

ˮ͔͙͔ͤͭͤͭͭ͘ 

͎͔͎ͣ͊ͤͭͤͦ ͨ ͦ͊͢ H 

[A/m] 

˥͙ͯͫͭͤ͊ ͫ ͎͔ͤ͊ 

S [W/m2 ] 

͒  ͦ1Hz 5600 12800 - 

1-8Hz 4000 12800/f 2 - 

8-25Hz 4000 1600/f - 
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ɸʛʝʥʮʠʿʘ ʟʘ ʢʦʥʩʘʣʪʠʥʛ ʠ ʦʩʪʘʣʝ ʩʪʨʫʯʥʝ ʠ ʪʝʭʥʠʯʢʝ ʜʝʣʘʪʥʦʩʪʠ ʠʟʦʙʣʘʩʪʠ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʅʠʰ 

ʃʦʢʘʣʥʠ ʨʝʛʠʩʪʘʨ ʙʘʟʥʠʭ ʩʪʘʥʠʮʘ, ɹʦʩʠʣʝʛʨʘʜ 
 

  

 

0.025-0.8kHz 100/f 1.6/f - 

0.8-3kHz 100/f 2 - 

3-150kHz 34.8 2 - 

0.15-1MHz 34.8 0.292/f - 

1-10MHz 34.8/f 1/2 0.292/f - 

10-400MHz 11.2 0.0292 0.326 

400-2000MHz 0.55f 1/2 0.00148f 1/2 f/1250 

2-300GHz 24.4 0.064 1.6 

 

 

ʅʦʨʤʝ ʟʘ ʦʧʰʪʫ ˀ ʫʜʩʢʫ ʧʦʧʫʣʘʮʠʿʫ ʜʝʬʠʥʠʩʘʥʝ ICNIRP ʧʨʝʧʦʨʫʢʦʤ 
 

 

 ɹʘʟʠʯʥʘ ʦʛʨʘʥʠʯʝˁʘ ʠ ʨʝʬʝʨʝʥʪʥʠ ʛʨʘʥʠʯʥʠ ʥʠʚʦʠ ʟʘ ʦʧʰʪʫ ˀ ʫʜʩʢʫ ʧʦʧʫʣʘʮʠʿʫ 

ʜʝʬʠʥʠʩʘʥʠ ICNIRP ʧʨʝʧʦʨʫʢʦʤ ʜʘʪʠ ʩʫ ʫ ʪʘʙʝʣʘʤʘ 3. ʠ 4., ʨʝʩʧʝʢʪʠʚʥʦ. ʅʘ ʦʩʥʦʚʫ ʪʘʙʝʣʝ 3. 

ʜʘʪ ʿʝ ʧʨʠʢʘʟ ʬʨʝʢʚʝʥʮʠʿʩʢʝ ʟʘʚʠʩʥʦʩʪʠ ʨʝʬʝʨʝʥʪʥʦʛ ʛʨʘʥʠʯʥʦʛ ʠʥʪʝʥʟʠʪʝʪʘ ʝʣʝʢʪʨʠʯʥʦʛ 

ʧʦˀʘ. 

 
ʊʘʙʝʣʘ 3. ɹʘʟʠʯʥʘ ʦʛʨʘʥʠʯʝˁʘ ʟʘ ʦʧhʪʫ ˀ ʫʜʩʢʫ ʧʦʧʫʣʘʮʠʿʫ - ICNIRP ʧʨʝʧʦʨʫʢʘ 

ʌʨʝʢʚʝʥʮʠʿʘ f 
SAR ʫʩʨʝʜˁʝʥ ʟʘ ʮʝʣʦ 

ʪʝʣʦ SAR wb [W/kg] 

SAR ʣʦʢʘʣʠʟʦʚʘʥ ʥʘ 

ʛʣʘʚʫ ʠ ʪʨʫʧ SAR h&t 

[W/kg] 

SAR ʣʦʢʘʣʠʟʦʚʘʥ ʥʘ 

ʝʢʩʪʨʝʤʠʪʝʪʝ SAR l 

[W/kg] 

100kHz -10GHz 0.08 2 4 

 

  

 

ʊʘʙʝʣʘ 4. ʈʝʬʝʨʝʥʪʠ ʛʨʘʥʠʯʥʠ ʥʠʚʦʠ ʟʘ ʦʧhʪʫ ˀʫʜʩʢʫ ʧʦʧʫʣʘʮʠʿʫ ï ICNIRP  ʧʨʝʧʦʨʫʢʘ 

ʌʨʝʢʚʝʥʮʠʿʘ 

f 

ʀʥʪʝʥʟʠʪʝʪ 

ʝʣʝʢʪʨʠʯʥʦʛ ʧʦˀʘ 

E [V/m]  

ʀʥʪʝʥʟʠʪʝʪ 

ʤʘʛʥʝʪʥʦʛ ʧʦˀʘ 

H [A/m]  

ʜʦ 1Hz - 32000 

1-8Hz 10000 32000/f 2 

8-25Hz 10000 4000/f 

0.025-0.8kHz 250/f 4/f 



32 

 
ɸʛʝʥʮʠʿʘ ʟʘ ʢʦʥʩʘʣʪʠʥʛ ʠ ʦʩʪʘʣʝ ʩʪʨʫʯʥʝ ʠ ʪʝʭʥʠʯʢʝ ʜʝʣʘʪʥʦʩʪʠ ʠʟʦʙʣʘʩʪʠ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʅʠʰ 

ʃʦʢʘʣʥʠ ʨʝʛʠʩʪʘʨ ʙʘʟʥʠʭ ʩʪʘʥʠʮʘ, ɹʦʩʠʣʝʛʨʘʜ 
 

  

 

0.8-3kHz 250/f 5 

3-150kHz 87 5 

0.15-1MHz 87 0.73/f 

1-10MHz 87/f 1/2 0.73/f 

10-400MHz 28 0.073 

400-2000MHz 1.375f 1/2 0.0037f 1/2 

2-300GHz 61 0.16 

 

 

            ʅʦʨʤʝ ʟʘ ʪʝʭʥʠʯʢʦ ʦʩʦʙˀʝ ʜʝʬʠʥʠʩʘʥʝ ICNIRP ʧʨʝʧʦʨʫʢʦʤ 
 

 ɹʘʟʠʯʥʘ ʦʛʨʘʥʠʯʝˁʘ ʠ ʨʝʬʝʨʝʥʪʥʠ ʛʨʘʥʠʯʥʠ ʥʠʚʦʠ ʟʘ ʪʝʭʥʠʯʢʦ ʦʩʦʙˀʝ ʜʝʬʠʥʠʩʘʥʠ 

ICNIRP ʧʨʝʧʦʨʫʢʦʤ ʜʘʪʠ ʩʫ ʫ ʪʘʙʝʣʘʤʘ 5. ʠ 6., ʨʝʩʧʝʢʪʠʚʥʦ. ʅʘ ʦʩʥʦʚʫ ʪʘʙʝʣʝ 6. ʜʘʪ ʿʝ ʧʨʠʢʘʟ 

ʬʨʝʢʚʝʥʮʠʿʩʢʝ ʟʘʚʠʩʥʦʩʪʠ ʨʝʬʝʨʝʥʪʥʦʛ ʛʨʘʥʠʯʥʦʛ ʠʥʪʝʥʟʠʪʝʪʘ ʝʣʝʢʪʨʠʯʥʦʛ ʧʦˀʘ. 

 
ʊʘʙʝʣʘ 5. ɹʘʟʠʯʥʘ ʦʛʨʘʥʠʯʝˁʘ ʟʘ ʪʝʭʥʠʯʢʦ ʦʩʦʙˀʝ - ICNIRP ʧʨʝʧʦʨʫʢʘ 

ʌʨʝʢʚʝʥʮʠʿʘ  f 

SAR ʫʩʨʝʜˁʝʥ ʟʘ ʮʝʣʦ 

ʪʝʣʦ 

SAR wb [W/kg] 

SAR ʣʦʢʘʣʠʟʦʚʘʥ ʥʘ 

ʛʣʘʚʫ ʠ ʪʨʫʧ SAR h&t 

[W/kg] 

SAR lʦʢʘʣʠʟʦʚʘʥ ʥʘ 

ʝʢʩʪʨʝʤʠʪʝʪʝ SAR l 

[W/kg] 

100kHz -10GHz 0,4 10 20 

 

 

 

ʊʘʙʝʣʘ 6. ʈʝʬʝʨʝʥʪʠ ʛʨʘʥʠʯʥʠ ʥʠʚʦʠ ʟʘ ʪʝʭʥʠʯʢʦ ʦʩʦʙˀʝ - ICNIRP ʧʨʝʧʦʨʫʢʘ 

ʌʨʝʢʚʝʥʮʠʿʘ 

f 

ʀʥʪʝʥʟʠʪʝʪ 

ʝʣʝʢʪʨʠʯʥʦʛ ʧʦˀ ʘ 

E [V/m]  

ʀʥʪʝʥʟʠʪʝʪ ʤʘʛʥʝʪʥʦʛ 

ʧʦˀʘ 

H [A/m]  

ɻʫʩʪʠʥʘ ʩʥʘʛʝ 

S [W/m2 ] 

ʜʦ 1Hz - 163000 - 

1-8Hz 20000 163000/f 2 - 

8-25Hz 20000 20000/f - 

0.025-0.8kHz 500/f 20/f - 

0.8-3kHz 610 24.4 - 

3-150kHz 610 1.6/f - 
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ɸʛʝʥʮʠʿʘ ʟʘ ʢʦʥʩʘʣʪʠʥʛ ʠ ʦʩʪʘʣʝ ʩʪʨʫʯʥʝ ʠ ʪʝʭʥʠʯʢʝ ʜʝʣʘʪʥʦʩʪʠ ʠʟʦʙʣʘʩʪʠ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʅʠʰ 

ʃʦʢʘʣʥʠ ʨʝʛʠʩʪʘʨ ʙʘʟʥʠʭ ʩʪʘʥʠʮʘ, ɹʦʩʠʣʝʛʨʘʜ 
 

  

 

0.15-1MHz 610/f 1.6/f - 

1-10MHz 61 0.16 10 

10-400MHz 3f 1/2 0.008f 1/2 f/40 

400-2000MHz 137 0.36 50 

 

 

 

 

          ʅʦʨʤʝ ʟʘ ʦʧʰʪʫ ˀ ʫʜʩʢʫ ʧʦʧʫʣʘʮʠʿʫ ʜʝʬʠʥʠʩʘʥʝ FCC ʧʨʝʧʦʨʫʢʦʤ 

 

 

 ɹʘʟʠʯʥʘ ʦʛʨʘʥʠʯʝˁʘ ʠ ʨʝʬʝʨʝʥʪʥʠ ʛʨʘʥʠʯʥʠ ʥʠʚʦʠ ʟʘ ʦʧʰʪʫ ˀ ʫʜʩʢʫ ʧʦʧʫʣʘʮʠʿʫ 

ʜʝʬʠʥʠʩʘʥʠ FCC ʧʨʝʧʦʨʫʢʦʤ ʜʘʪʠ ʩʫ ʫ ʪʘʙʝʣʘʤʘ 7. ʠ 8. ʨʝʩʧʝʢʪʠʚʥʦ. 

 

 

ʊʘʙʝʣʘ 7.ɹʘʟʠʯʥʘ ʦʛʨʘʥʠʯʝˁʘ ʟʘ ʦʧʰʪʫ ˀ ʫʜʩʢʫ ʧʦʧʫʣʘʮʠʿʫ - FCC ʧʨʝʧʦʨʫʢʘ 

ʌʨʝʢʚʝʥʮʠʿʘ 

 f 

SAR ʫʩʨʝʜˁʝʥ ʟʘ ʮʝʣʦ 

ʪʝʣʦ 

SAR wb [W/kg] 

SAR ʣʦʢʘʣʠʟʦʚʘʥ     ʥʘ 

ʛʣʘʚʫ ʠ ʪʨʫʧ SAR h&t 

[W/kg] 

SAR lʦʢʘʣʠʟʦʚʘʥ   ʥʘ 

ʝʢʩʪʨʝʤʠʪʝʪʝ SAR l 

[W/kg] 

300kHz -6GHz 0.08 1.6 4 

 

 

 

ʊʘʙʝʣʘ 8. ʈʝʬʝʨʝʥʪʠ ʛʨʘʥʠʯʥʠ ʥʠʚʦʠ ʟʘ ʦʧʰʪʫ ˀʫʜʩʢʫ ʧʦʧʫʣʘʮʠʿʫ - FCC ʧʨʝʧʦʨʫʢʘ 

ʌʨʝʢʚʝʥʮʠʿʘ 

f 

ʀʥʪʝʥʟʠʪʝʪ 

ʝʣʝʢʪʨʠʯʥʦʛ ʧʦˀʘ 

E [V/m]  

ʀʥʪʝʥʟʠʪʝʪ ʤʘʛʥʝʪʥʦʛ 

ʧʦˀʘ 

H [A/m]  

ɻʫʩʪʠʥʘ  ʩʥʘʛʝ 

S [W/m2 ] 

0.3-1.34MHz 614 1.63 1000 

1.34-30MHz 824/f 2.19/f 1800/f 

30-300MHz 27.5 0.073 2 

300-1500MHz - - f/150 

1.5-100GHz - - 10 
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ɸʛʝʥʮʠʿʘ ʟʘ ʢʦʥʩʘʣʪʠʥʛ ʠ ʦʩʪʘʣʝ ʩʪʨʫʯʥʝ ʠ ʪʝʭʥʠʯʢʝ ʜʝʣʘʪʥʦʩʪʠ ʠʟʦʙʣʘʩʪʠ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʅʠʰ 

ʃʦʢʘʣʥʠ ʨʝʛʠʩʪʘʨ ʙʘʟʥʠʭ ʩʪʘʥʠʮʘ, ɹʦʩʠʣʝʛʨʘʜ 
 

  

 

 ʅʦʨʤʝ ʟʘ ʪʝʭʥʠʯʢʦ ʦʩʦʙˀʝ ʜʝʬʠʥʠʩʘʥʝ FCC ʧʨʝʧʦʨʫʢʦʤ 
 

     ɹʘʟʠʯʥʘ ʦʛʨʘʥʠʯʝˁʘ ʠ ʨʝʬʝʨʝʥʪʥʠ ʛʨʘʥʠʯʥʠ ʥʠʚʦʠ ʟʘ ʪʝʭʥʠʯʢʦ ʦʩʦʙˀʝ ʜʝʬʠʥʠʩʘʥʠ FCC 

ʧʨʝʧʦʨʫʢʦʤ ʜʘʪʠ ʩʫ ʫ ʪʘʙʝʣʘʤʘ 9. ʠ 10. ʨʝʩʧʝʢʪʠʚʥʦ. 

 

ʊʘʙʝʣʘ 9. ɹʘʟʠʯʥʘ ʦʛʨʘʥʠʯʝˁʘ ʟʘ ʪʝʭʥʠʯʢʦ ʦʩʦʙˀe - FCC ʧʨʝʧʦʨʫʢʘ 
 

ʌʨʝʢʚʝʥʮʠʿʘ 

 f 

SAR ʫʩʨʝʜˁʝʥ ʟʘ    ʮʝʣʦ 

ʪʝʣʦ 

SAR wb [W/kg] 

SAR ʣʦʢʘʣʠʟʦʚʘʥ  ʥʘ 

ʛʣʘʚʫ ʠ ʪʨʫʧ SAR h&t 

[W/kg] 

SAR ʣʦʢʘʣʠʟʦʚʘʥ  ʥʘ 

ʝʢʩʪʨʝʤʠʪʝʪʝ SAR l 

[W/kg] 

300kHz -6GHz 0.4 8 20 

 

 

 

ʊʘʙʝʣʘ 10. ʈʝʬʝʨʝʥʪʠ ʛʨʘʥʠʯʥʠ ʥʠʚʦʠ ʟʘ ʪʝʭʥʠʯʢʦ ʦʩʦʙˀʝ - FCC ʧʨʝʧʦʨʫʢʘ 
 

ʌʨʝʢʚʝʥʮʠʿʘ 

f 

ʀʥʪʝʥʟʠʪʝʪ 

ʝʣʝʢʪʨʠʯʥʦʛ ʧʦˀʘ 

E [V/m]  

ʀʥʪʝʥʟʠʪʝʪ ʤʘʛʥʝʪʥʦʛ 

ʧʦˀʘ 

H [A/m]  

ɻʫʩʪʠʥʘ     ʩʥʘʛʝ 

S [W/m2 ] 

0.3-3MHz 614 1.63 1000 

3-30MHz 1842/f 4.89/f 9000/f 2 

30-300MHz 61.4 0.163 10 

300-1500MHz - - f/30 

1.5-100GHz - - 50 
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ɸʛʝʥʮʠʿʘ ʟʘ ʢʦʥʩʘʣʪʠʥʛ ʠ ʦʩʪʘʣʝ ʩʪʨʫʯʥʝ ʠ ʪʝʭʥʠʯʢʝ ʜʝʣʘʪʥʦʩʪʠ ʠʟʦʙʣʘʩʪʠ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʅʠʰ 

ʃʦʢʘʣʥʠ ʨʝʛʠʩʪʘʨ ʙʘʟʥʠʭ ʩʪʘʥʠʮʘ, ɹʦʩʠʣʝʛʨʘʜ 
 

  

 

          ʅʦʨʤʝ ʟʘ ʦʧʰʪʫ ˀ ʫʜʩʢʫ ʧʦʧʫʣʘʮʠʿʫ ʜʝʬʠʥʠʩʘʥʝ IEEE ʩʪʘʥʜʘʨʜʦʤ 
 

 

 ɹʘʟʠʯʥʘ ʦʛʨʘʥʠʯʝˁʘ ʠ ʨʝʬʝʨʝʥʪʥʠ ʛʨʘʥʠʯʥʠ ʥʠʚʦʠ ʟʘ ʦʧʰʪʫ ˀ ʫʜʩʢʫ ʧʦʧʫʣʘʮʠʿʫ 

ʜʝʬʠʥʠʩʘʥʠ IEEE ʩʪʘʥʜʘʨʜʦʤ ʜʘʪʠ ʩʫ ʫ ʪʘʙʝʣʘʤʘ 11. ʠ 12. ʨʝʩʧʝʢʪʠʚʥʦ. 

 

ʊʘʙʝʣʘ11.ɹʘʟʠʯʥʘ ʦʛʨʘʥʠʯʝˁʘ ʟʘ ʦʧʰʪʫ ˀ ʫʜʩʢʫ ʧʦʧʫʣʘʮʠʿʫ - IEEE ʩʪʘʥʜʘʨʜ 

ʌʨʝʢʚʝʥʮʠʿʘ  

f 

SAR ʫʩʨʝʜˁʝʥ ʟʘ         ʮʝʣʦ 

ʪʝʣʦ 

SAR wb [W/kg] 

SAR ʣʦʢʘʣʠʟʦʚʘʥ   ʥʘ 

ʛʣʘʚʫ ʠ ʪʨʫʧ SAR h&t 

[W/kg] 

SAR ʣʦʢʘʣʠʟʦʚʘʥ   ʥʘ 

ʝʢʩʪʨʝʤʠʪʝʪʝ SAR l 

[W/kg] 

300kHz -6GHz 0.08 2 4 

 

 

 

ʊʘʙʝʣʘ 12. ʈʝʬʝʨʝʥʪʠ ʛʨʘʥʠʯʥʠ ʥʠʚʦʠ ʟʘ ʦʧʰʪʫ ˀʫʜʩʢʫ ʧʦʧʫʣʘʮʠʿʫ - IEEE ʩʪʘʥʜʘʨ 

 

ʌʨʝʢʚʝʥʮʠʿʘ 

f 

ʀʥʪʝʥʟʠʪʝʪ 

ʝʣʝʢʪʨʠʯʥʦʛ ʧʦˀʘ 

E [V/m]  

ʀʥʪʝʥʟʠʪʝʪ ʤʘʛʥʝʪʥʦʛ 

ʧʦˀʘ 

H [A/m]  

ɻʫʩʪʠʥʘ    ʩʥʘʛʝ 

S [W/m2 ] 

0.1-1.34MHz 614 16.3/f 1000 

1.34-3MHz 823.8/f 16.3/f 1800/f 2 

3-30MHz 823.8/f 16.3/f 1800/f 2 

30-100MHz 27.5 158.3/f 1.668 2 

00-400MHz 27.5 0.0729 2 

400-2000MHz - - f/200 

2-100GHz - - 10 
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ɸʛʝʥʮʠʿʘ ʟʘ ʢʦʥʩʘʣʪʠʥʛ ʠ ʦʩʪʘʣʝ ʩʪʨʫʯʥʝ ʠ ʪʝʭʥʠʯʢʝ ʜʝʣʘʪʥʦʩʪʠ ʠʟʦʙʣʘʩʪʠ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʅʠʰ 

ʃʦʢʘʣʥʠ ʨʝʛʠʩʪʘʨ ʙʘʟʥʠʭ ʩʪʘʥʠʮʘ, ɹʦʩʠʣʝʛʨʘʜ 
 

  

 

 ʅʦʨʤʝ ʟʘ ʪʝʭʥʠʯʢʦ ʦʩʦʙˀʝ ʜʝʬʠʥʠʩʘʥʝ IEEE ʩʪʘʥʜʘʨʜʦʤ 
 

          ɹʘʟʠʯʥʘ ʦʛʨʘʥʠʯʝˁʘ ʠ ʨʝʬʝʨʝʥʪʥʠ ʛʨʘʥʠʯʥʠ ʥʠʚʦʠ ʟʘ ʪʝʭʥʠʯʢʦ ʦʩʦʙˀʝ 

ʜʝʬʠʥʠʩʘʥʠ IEEE ʩʪʘʥʜʘʨʜʦʤ ʜʘʪʠ ʩʫ ʫ ʪʘʙʝʣʘʤʘ 13. ʠ 14. ʨʝʩʧʝʢʪʠʚʥʦ. 
 
ʊʘʙʝʣʘ 13. ɹʘʟʠʯʥʘ ʦʛʨʘʥʠʯʝˁʘ ʟʘ ʪʝʭʥʠʯʢʦ ʦʩʦʙˀʝ - IEEE ʩʪʘʥʜʘʨʜ 

 

ʌʨʝʢʚʝʥʮʠʿʘ  f 

SAR ʫʩʨʝʜˁʝʥ ʟʘ 

ʮʝʣʦ ʪʝʣʦ 

SAR wb [W/kg] 

SAR ʣʦʢʘʣʠʟʦʚʘʥ       ʥʘ 

ʛʣʘʚʫ ʠ ʪʨʫʧ SAR 

h&t [W/kg] 

SAR ʣʦʢʘʣʠʟʦʚʘʥ 

ʥʘ ʝʢʩʪʨʝʤʠʪʝʪʝ 

SAR l [W/kg] 

300kHz -6GHz 0.4 10 20 

 

 

 

ʊʘʙʝʣʘ 14. ʈʝʬʝʨʝʥʪʠ ʛʨʘʥʠʯʥʠ ʥʠʚʦʠ ʟʘ ʪʝʭʥʠʯʢʦ ʦʩʦʙˀʝ - IEEE ʩʪʘʥʜʘʨʜ 

 

ʌʨʝʢʚʝʥʮʠʿʘ 

f 

ʀʥʪʝʥʟʠʪʝʪ 

ʝʣʝʢʪʨʠʯʥʦʛ ʧʦˀʘ 

E [V/m] 

ʀʥʪʝʥʟʠʪʝʪ 

ʤʘʛʥʝʪʥʦʛ ʧʦˀʘ 

H [A/m] 

0.1-1MHz 1842  

1-30MHz 1842/f  

30-100MHz 61.4  

100-300MHz 61.4  

300-3000MHz - - 

3-300GHz - - 

 

 

 

 ʅʦʨʤʝ ʟʘ ʦʧʰʪʫ ˀ ʫʜʩʢʫ ʧʦʧʫʣʘʮʠʿʫ ʜʝʬʠʥʠʩʘʥʝ ARPANSA ʩʪʘʥʜʘʨʜʦʤ 
 

      ɹʘʟʠʯʥʘ ʦʛʨʘʥʠʯʝˁʘ ʠ ʨʝʬʝʨʝʥʪʥʠ ʛʨʘʥʠʯʥʠ ʥʠʚʦʠ ʟʘ ʦʧʰʪʫ ˀ ʫʜʩʢʫ ʧʦʧʫʣʘʮʠʿʫ 

ʜʝʬʠʥʠʩʘʥʠ ARPANSA ʩʪʘʥʜʘʨʜʦʤ ʜʘʪʠ ʩʫ ʫ ʪʘʙʝʣʘʤʘ 15. ʠ 16. ʨʝʩʧʝʢʪʠʚʥʦ. 

 
ʊʘʙʝʣʘ 15. ɹʘʟʠʯʥʠ ʥʠʚʦʠ ʟʘ ʦʧʰʪʫ ˀ ʫʜʩʢʫ ʧʦʧʫʣʘʮʠʿʫ ï ARPANSA 

ʌʨʝʢʚʝʥʮʠʿʘ 

 f 

SAR ʫʩʨʝʜˁʝʥ ʟʘ  ʮʝʣʦ 

ʪʝʣʦ 

SAR wb [W/kg] 

SAR ʣʦʢʘʣʠʟʦʚʘʥ  ʥʘ 

ʛʣʘʚʫ ʠ ʪʨʫʧ SAR h&t 

[W/kg] 

SAR ʣʦʢʘʣʠʟʦʚʘʥ  ʥʘ 

ʝʢʩʪʨʝʤʠʪʝʪʝ SAR l 

[W/kg] 

100kHz -6GHz 0.08 2 4 
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ɸʛʝʥʮʠʿʘ ʟʘ ʢʦʥʩʘʣʪʠʥʛ ʠ ʦʩʪʘʣʝ ʩʪʨʫʯʥʝ ʠ ʪʝʭʥʠʯʢʝ ʜʝʣʘʪʥʦʩʪʠ ʠʟʦʙʣʘʩʪʠ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʅʠʰ 

ʃʦʢʘʣʥʠ ʨʝʛʠʩʪʘʨ ʙʘʟʥʠʭ ʩʪʘʥʠʮʘ, ɹʦʩʠʣʝʛʨʘʜ 
 

  

 

ʊʘʙʝʣʘ 16. ʈʝʬʝʨʝʥʪʠ ʛʨʘʥʠʯʥʠ ʥʠʚʦʠ ʟʘ ʦʧʰʪʫ ˀ ʫʜʩʢʫ ʧʦʧʫʣʘʮʠʿʫ - ARPANSA 

 

ʌʨʝʢʚʝʥʮʠʿʘ 

f 

ʀʥʪʝʥʟʠʪʝʪ 

ʝʣʝʢʪʨʠʯʥʦʛ ʧʦˀʘ 

E [V/m]  

ʀʥʪʝʥʟʠʪʝʪ ʤʘʛʥʝʪʥʦʛ 

ʧʦˀʘ 

H [A/m]  

ɻʫʩʪʠʥʘ  ʩʥʘʛʝ 

S [W/m 2 ] 

100-150kHz    

0.15-1MHz    

1-10MHz    

10-400MHz    

400-2000MHz    

2-300GHz    

 

 

 

 ʅʦʨʤʝ ʟʘ ʪʝʭʥʠʯʢʦ ʦʩʦʙˀʝ ʜʝʬʠʥʠʩʘʥʝ ARPANSA ʩʪʘʥʜʘʨʜʦʤ 
 

     ɹʘʟʠʯʥʘ ʦʛʨʘʥʠʯʝˁʘ ʠ ʨʝʬʝʨʝʥʪʥʠ ʛʨʘʥʠʯʥʠ ʥʠʚʦʠ ʟʘʪʝʭʥʠʯʢʦ ʦʩʦʙˀʝ ʜʝʬʠʥʠʩʘʥʠ 

ARPANSA ʩʪʘʥʜʘʨʜʦʤ ʜʘʪʠ ʩʫ ʫ ʪʘʙʝʣʘʤʘ 17. ʠ 18. ʨʝʩʧʝʢʪʠʚʥʦ. 

 
ʊʘʙʝʣʘ 17.ɹʘʟʠʯʥʘ ʦʛʨʘʥʠʯʝˁʘ ʟʘ ʪʝʭʥʠʯʢʦ ʦʩʦʙˀʝ - ARPANSA ʩʪʘʥʜʘʨʜ 

ʌʨʝʢʚʝʥʮʠʿʘ 

 f 

SAR ʫʩʨʝʜˁʝʥ ʟʘ     ʮʝʣʦ 

ʪʝʣʦ 

SAR wb [W/kg] 

SAR ʣʦʢʘʣʠʟʦʚʘʥ  ʥʘ 

ʛʣʘʚʫ ʠ ʪʨʫʧ SAR h&t 

[W/kg] 

SAR ʣʦʢʘʣʠʟʦʚʘʥ  ʥʘ 

ʝʢʩʪʨʝʤʠʪʝʪʝ SAR l 

[W/kg] 

100kHz -6GHz 0.4 10 20 

 

 

 

ʊʘʙʝʣʘ 18.ʈʝʬʝʨʝʥʪʠ ʛʨʘʥʠʯʥʠ ʥʠʚʦʠ ʟʘ ʪʝʭʥʠʯʢʦ ʦʩʦʙˀʝ - ARPANSA ʩʪʘʥʜʘʨʜ 
 

ʌʨʝʢʚʝʥʮʠʿʘ 

f 

ʀʥʪʝʥʟʠʪʝʪ 

ʝʣʝʢʪʨʠʯʥʦʛ ʧʦˀʘ 

E [V/m]  

ʀʥʪʝʥʟʠʪʝʪ ʤʘʛʥʝʪʥʦʛ 

ʧʦˀʘ 

H [A/m]  

0.1-1MHz 614  

1-10MHz 614/f  
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ɸʛʝʥʮʠʿʘ ʟʘ ʢʦʥʩʘʣʪʠʥʛ ʠ ʦʩʪʘʣʝ ʩʪʨʫʯʥʝ ʠ ʪʝʭʥʠʯʢʝ ʜʝʣʘʪʥʦʩʪʠ ʠʟʦʙʣʘʩʪʠ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʅʠʰ 

ʃʦʢʘʣʥʠ ʨʝʛʠʩʪʘʨ ʙʘʟʥʠʭ ʩʪʘʥʠʮʘ, ɹʦʩʠʣʝʛʨʘʜ 
 

  

 

10-400MHz 61.4  

400-2000MHz 3.07f 1/2  

2-300GHz 137  

 

 

 

ʋʧʦʨʝʜʥʠ ʧʨʝʛʣʝʜ ʨʝʬʝʨʝʥʪʥʠʭ ʛʨʘʥʠʯʥʠʭ ʥʠʚʦʘ ʠʥʪʝʥʟʠʪʝʪʘ ʝʣʝʢʪʨʠʯʥʦʛ    ʧʦˀʘ 
 
 

 ʂʘʦ ʰʪʦ ʿʝ ʚʝ˂ ʨʝʯʝʥʦ, ʫ ʧʨʘʢʩʠ ʩʝ ʥʘʿʯʝʰ˂ʝ ʚʨʰʝ ʤʝʨʝˁʘ ʠʥʪʝʥʟʠʪʝʪʘ ʝʣʝʢʪʨʠʯʥʦʛ 

ʧʦˀʘ. 

 ʋʟʠʤʘʿʫ˂ʠ ʫ ʦʙʟʠʨ ʧʨʦʩʪʦʨʥʫ ʨʘʩʧʨʦʩʪʨʘˁʝʥʦʩʪ, ʥʘʨʦʯʠʪʦ ʩʝ ʠʩʪʠʯʫ ʿʘʚʥʠ ʤʦʙʠʣʥʠ 

ʩʠʩʪʝʤʠ (GSM, DCS, UMTS, LTE) ʢʘʦ ʠʟʚʦʨʠ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦʛ ʟʨʘʯʝˁʘ. ʀʟ ʪʦʛ ʨʘʟʣʦʛʘ, ʫ 

ʪʘʙʝʣʠ 19. ʜʘʪ ʿʝ ʧʨʝʛʣʝʜ ʨʝʬʝʨʝʥʪʥʠʭ ʛʨʘʥʠʯʥʠʭ ʥʠʚʦʘ ʠʥʪʝʥʟʠʪʝʪʘ ʝʣʝʢʪʨʠʯʥʦʛ ʧʦˀʘ, ʟʘ ʩʚʝ 

ʧʨʝʪʭʦʜʥʦ ʥʘʚʝʜʝʥʝ ʥʦʨʤʝ, ʫ ʬʨʝʢʚʝʥʮʠʿʩʢʠʤ ʦʧʩʝʟʠʤʘ ʨʘʜʘ ʦʚʠʭ ʩʠʩʪʝʤʘ. 

 
ʊʘʙʝʣʘ 19. - ʇʨʝʛʣʝʜ ʨʝʬʝʨʝʥʪʥʠʭ ʛʨʘʥʠʯʥʠʭ ʥʠʚʦʘ ʠʥʪʝʥʟʠʪʝʪʘ ʝʣʝʢʪʨʠʯʥʦʛ ʧʦˀʘ E 

[V/m] 

ʌʨʝʢʚʝʥʮʠʿʘ 

[MHz]  
80-300 800 900 1800 2100 2600 

ʇʨʘʚʠʣʥʠʢ 11.2 15.6 16.5 23.3 24.4 24.4 

ICNIRP - ʦʧʰʪʘ 

ʧʦʧʫʣʘʮʠʿʘ 
28 39 41 58 61 61 

FCC ʦʧʰʪʘ 

ʧʦʧʫʣʘʮʠʿʘ 
27.5 44.8 47.6 61.4 61.4 61.4 

IEEE-ʦʧʰʪʘ 

ʧʦʧʫʣʘʮʠʿʘ 
27.5 38.8 41.2 58.2 61.4 61.4 

ARPANSA- 

ʦʧʰʪʘ 

ʧʦʧʫʣʘʮʠʿʘ 

27.4 39 41 58 61.4 61.4 

 

ICNIRP - 

ʪʝʭʥʠʯʢʦ ʦʩʦʙˀʝ 
61 85 90 127 137 137 

FCC - ʪʝʭʥʠʯʢʦ 

ʦʩʦʙˀʝ 
61.4 100.3 106.3 137.3 137.3 137.3 

IEEE - ʪʝʭʥʠʯʢʦ 

ʦʩʦʙˀʝ 
61.4 100.3 106.3 150.4 162.4 180.8 










































