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WATERT ECH  1. ʆ ʂʆʄʇɸʅʀʀ 
 

ʉɺʊ - ʩʝʛʦʜʥʷ ʵʪʦ ʛʨʫʧʧʘ ʢʦʤʧʘʥʠʡ, ʧʝʨʚʘʷ ʠʟ ʢʦʪʦʨʳʭ ʩʦʟʜʘʥʘ ʚ 1999 ʛʦʜʫ (ʚʥʘʯʘʣʝ ʢʘʢ çʉʘʤʘʨʩʢʠʝ ʚʦ- 

ʜʦʦʙʨʘʙʘʪʳʚʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠè) ʨʷʜʦʤ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʠʤʝʚʰʠʭ ʮʝʣʴ ʩʦʟʜʘʪʴ ʩʦʚʨʝʤʝʥʥʦʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ 

ʧʨʝʜʧʨʠʷʪʠʝ, ʩʧʦʩʦʙʥʦʝ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʚ ʦʙʣʘʩʪʠ ʚʥʝʜʨʝʥʠʷ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʙʦʨʫ- 
ʜʦʚʘʥʠʷ ʠ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ. 

ʉʝʛʦʜʥʷ ʤʳ ʤʦʞʝʤ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʨʦʰʝʜʰʠʝ ʛʦʜʳ ʜʦʙʘʚʠʣʠ ʥʘʤ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʨʝʘʣʴʥʦʩʪʠ ʧʦʩʪʘʚʣʝʥʥʳʭ 

ʟʘʜʘʯ. ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʪʦʤʫ - ʥʘʰʠ ʫʩʧʝʭʠ ʚ ʧʨʦʜʚʠʞʝʥʠʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʤʘʪʝʨʠʘʣʦʚ ʚ ʨʘʟ- 

ʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ: ʵʥʝʨʛʝʪʠʢʝ, ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʤʫʥʠʮʠʧʘʣʴʥʦʤ  ʚʦʜʦʩʥʘʙʞʝʥʠʠ, 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʥʘʧʠʪʢʦʚ, ʘ ʪʘʢʞʝ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʘ ʦʩʥʦʚʝ ʤʝʤʙʨʘʥ- 

ʥʳʭ ʤʝʪʦʜʦʚ ʦʯʠʩʪʢʠ ʚʦʜʳ. 

ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʢʘʢ ʙʣʘʛʦʜʘʨʷ ʤʥʦʛʦʣʝʪʥʠʤ ʧʘʨʪʥʝʨʩʢʠʤ ʦʪʥʦʰʝʥʠʷʤ ʛʨʫʧʧʳ çʉɺʊè ʩʦ ʤʥʦʛʠʤʠ ʚʝʜʫʱʠ- 

ʤʠ ʟʘʨʫʙʝʞʥʳʤʠ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʠ ʬʠʨʤʘʤʠ, ʨʘʙʦʪʘʶʱʠʤʠ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ, ʪʘʢ ʠ ʙʣʘʛʦʜʘʨʷ 

ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʥʘʰʠʭ ʩʦʪʨʫʜʥʠʢʦʚ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʚ 

ʦʙʣʘʩʪʠ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ ʢʘʢ ʧʦ ʟʘʢʘʟʫ ʢʣʠʝʥʪʦʚ, ʪʘʢ ʠ ʟʘ ʩʯʸʪ ʩʦʙʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ. 

ʉɺʊ ʠʟʚʝʩʪʥʦ  ʥʘ ʜʘʥʥʦʤ ʨʳʥʢʝ ʢʘʢ ʥʘʜʸʞʥʳʡ ʧʦʩʪʘʚʱʠʢ ʤʥʦʛʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʩʝʨʚʠʩʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʪʘʥʮʠʡ ʠ ʫʩʪʘʥʦʚʦʢ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ, ʦʢʘʟʳʚʘʶʱʠʡ ʧʨʠ ʥʝʦʙ- 
ʭʦʜʠʤʦʩʪʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʫʶ ʧʦʤʦʱʴ ʧʦʪʨʝʙʠʪʝʣʶ ʚ ʠʭ ʧʨʠʤʝʥʝʥʠʠ. 

ʆʆʆ çʉɺʊ-ʀʅɾʀʅʀʈʀʅɻè - ʠʥʞʠʥʠʨʠʥʛʦʚʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ,  ʧʨʝʜʦʩʪʘʚʣʷʶʱʝʝ ʫʩʣʫʛʠ ʚ ʦʙʣʘʩʪʠ 

ʦʯʠʩʪʢʠ ʚʦʜʳ: ʦʪ ʢʦʥʩʫʣʴʪʘʮʠʠ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʦ ʤʦʥʪʘʞʘ ʠ ʩʝʨʚʠʩʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ  ʩʪʘʥʮʠʡ 

ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ - ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʫʩʣʦʚʠʷʭ çʧʦʜ ʢʣʶʯè. ʆʢʘʟʘʥʠʝ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʤʫ 

ʧʝʨʩʦʥʘʣʫ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʦ ʚʩʝʤʫ ʩʧʝʢʪʨʫ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʝʜʣʘʛʘʝʤʳʤʠ ʥʘʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ 

ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʧʦʟʚʦʣʷʝʪ ʚʝʨʠʪʴ ʢʣʠʝʥʪʘʤ ʚ ʥʘʩ ʢʘʢ ʚ ʥʘʜʸʞʥʳʭ ʧʘʨʪʥʸʨʦʚ. 

 
ʆʉʅʆɺʅʆʁ ʇʈʀʅʎʀʇ ɼɽʗʊɽʃʔʅʆʉʊʀ çʉɺTè-ɻʈʋʇʇʓ ï ʇʈɽɼʃʆɾʀʊʔ ʅɸʐʀʄ ʂʃʀɽʅʊɸʄ ʇʆʃʅʓʁ 

ʂʆʄʇʃɽʂʉ ʋʉʃʋɻ ɺ ʆɹʃɸʉʊʀ ʆʏʀʉʊʂʀ ɺʆɼʓ.  

ɺʓ ʅɸʄ ʇʈʆɹʃɽʄʓ ï ʄʓ ɺɸʄ ʀʍ ʈɽʐɽʅʀʗ.. 
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2. ʂʈɸʊʂɸʗ ʇʈʆɻʈɸʄʄɸ ʋʉʃʋɻ WATERT EC H  

 

ʆɹʃɸʉʊʀ ʇʈʀʄɽʅɽʅʀʗ 
ɺʆɼʆʇʆɼɻʆʊʆɺʂʀ 

 
Å ʇʦʜʛʦʪʦʚʢʘ ʚʦʜʳ ʜʣʷ ʢʦʪ- 
ʣʦʚ. 
Å  ʇʦʜʛʦʪʦʚʢʘ ʚʦʜʳ ʜʣʷ ʵʣʝʢ- 
ʪʨʦʩʪʘʥʮʠʡ. 
Å ʇʦʜʛʦʪʦʚʢʘ ʚʦʜʳ ʜʣʷ ʪʝʭ- 
ʥʦʣʦʛʠʯʝʩʢʠʭ ʮʝʣʝʡ ʚ ʧʨʦʤʳʰ- 
ʣʝʥʥʦʩʪʠ. 
Å ʇʦʜʛʦʪʦʚʢʘ ʠ ʢʦʨʨʝʢʮʠʦʥ- 
ʥʘʷ ʦʙʨʘʙʦʪʢʘ ʚʦʜʳ ʜʣʷ ʩʠʩʪʝ- 
ʤ  r ʦʭʣʘʞʜʝʥʠʷ ʠ ʦʙʦʨʦʪʥʦʛʦ 
ʚʦʜʦʩʥʘʙʞʝʥʠʷ. 
Å  ɺʦʜʦʧʦʜʛʦʪʦʚʢʘ ʜʣʷ ʧʨʦʠʟ- 
ʚʦʜʩʪʚʘ ʘʣʢʦʛʦʣʴʥʳʭ ʠ ʙʝʟʘʣʢʦ- 
ʛʦʣʴʥʳʭ ʥʘʧʠʪʢʦʚ, ʧʠʚʘ, ʤʠʥʝ- 
ʨʘʣʴʥʦʡ ʚʦʜʳ ʠ ʪ.ʧ. 
Å  ʇʦʜʛʦʪʦʚʢʘ ʧʠʪʴʝʚʦʡ ʚʦʜʳ 
ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʠ ʤʫʥʠ- 
ʮʠʧʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ (ʧʦʩʸʣʢʦʚ, 
ʞʠʣʳʭ ʜʦʤʦʚ,  ʩʘʥʘʪʦʨʠʝʚ, ʛʦ- 
ʩʪʠʥʠʮ ʠ ʪ.ʧ.). 
Å ɺʦʜʦʧʦʜʛʦʪʦʚʢʘ ʚ ʧʨʦʠʟ- 
ʚʦʜʩʪʚʝ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. 
Å  ʇʦʜʛʦʪʦʚʢʘ ʚʦʜʳ ʜʣʷ ʧʨʘ- 
ʯʝʯʥʳʭ. 
Å ʆʯʠʩʪʢʘ ʚʦʜʳ ʜʣʷ ʥʫʞʜ 
ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰ- 
ʣʝʥʥʦʩʪʠ. 
Å ʆʯʠʩʪʢʘ ʚʦʜr ʜʣ̫ ʤʝʜʠ- 
ʮʠʥʳ. 
Å  ɺʦʜʦʧʦʜʛʦʪʦʚʢʘ ʜʣʷ ʧʨʦʯʠʭ 
ʮʝʣʝʡ. 

 
ʇʈʀʄɽʅʗɽʄʓɽ ʊɽʍʅʆʃʆɻʀʀ 
ʀ ʆɹʆʈʋɼʆɺɸʅʀɽ ɼʃʗ 
ʆʏʀʉʊʂʀ ɺʆɼʓ 

 
ʆʪ ʚʝʜʫʱʠʭ ʟʘʨʫʙʝʞʥʳʭ 
ʬʠʨʤ,  ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʝʜ- 
ʧʨʠʷʪʠʡ ʠ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦ- 
ʠʟʚʦʜʩʪʚʘ. 
ɺ ʦʩʥʦʚʝ ʨʝʰʝʥʠʡ - ʦʙʦʨʫʜʦ- 
ʚʘʥʠʝ ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʪʝʭʥʦʣʦ- 
ʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ: 
Å  ʬʠʣʴʪʨʘʮʠʠ; 
Å  ʦʩʚʝʪʣʝʥʠʷ; 
Å  ʘʜʩʦʨʙʮʠʠ; 
Å ʤʠʢʨʦ-,   ʫʣʴʪʨʘ-,   ʥʘʥʦ- 
ʬʠʣʴʪʨʘʮʠʠ; 
Å  ʫʜʘʣʝʥʠʷ ʞʝʣʝʟʘ; 
Å  ʫʜʘʣʝʥʠʷ ʤʘʨʛʘʥʮʘ; 
Å ʧʨʦʮʝʩʩʦʚ    ʤʝʤʙʨʘʥʥʦʛʦ 
ʬʠʣʴʪʨʦʚʘʥʠʷ (ʦʙʨʘʪʥʦʛʦ ʦʩ- 
ʤʦʩʘ, ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʠ ʠ ʪ.ʧ.); 
Å ʠʦʥʥʦʛʦ ʦʙʤʝʥʘ  (ʫʤʷʛʯʝ- 
ʥʠʷ, ʦʙʝʩʩʦʣʠʚʘʥʠʷ, ʜʝʢʘʨʙʦ- 
ʥʠʟʘʮʠʠ, ʫʜʘʣʝʥʠʷ ʥʠʪʨʘʪʦʚ, 
ʢʠʩʣʦʨʦʜʘ ʠ ʪ.ʜ.); 
Å  ʵʣʝʢʪʨʦʜʝʠʦʥʠʟʘʮʠʠ; 
Å  ʨʝʘʛʝʥʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʚʦʜʳ 
ʜʣʷ ʢʦʪʣʦʚ, ʧʘʨʦʛʝʥʝʨʘʪʦʨʦʚ, 
ʩʠʩʪʝʤ ʦʭʣʘʞʜʝʥʠʷ; 
Å  ʜʝʛʘʟʘʮʠʠ; 
Å  ʫʜʘʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ; 
Å  ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ. 

ʇʈɽɼʃɸɻɸɽʄʓɽ ʋʉʃʋɻʀ 
 

ʂʦʥʩʫʣʴʪʠʨʦʚʘʥʠʝ 
Å  ʊʝʭʥʠʯʝʩʢʠʝ ʢʦʥʩʫʣʴʪʘʮʠʠ ʧʦ ʚʦʧʨʦʩʘʤ ʦʙʨʘʙʦʪʢʠ ʚʦʜʳ. 
Å  ʊʝʭʥʠʯʝʩʢʠʝ ʢʦʥʩʫʣʴʪʘʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠ ʁʧʦʩʪʘʚʣʷʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʦʙʦ- 
ʨʫʜʦʚʘʥʠʷ, ʫʩʣʫʛ. 
Å  ʇʦʤʦʱɹ ʚʦ ʚʥʝʜʨʝʥʠʠ ʥʦʚʭr ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʘʪʝʨʠʘʣʦʚ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ 
ʧʨʦʮʝʩʩ. 
Å  ʈʘʩʯʝʪ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ɻ ʬʬʝʢʪʠʚʥʦʡ ʧʨʦʛʨʘʤʤʝ ʨʝʘʛʝʥʪ- 
ʥʦʡ ʦʙʨʘʙʦʪʢʠ. 
Å  ʈʝʛʫʣʷʨʥʳʝ ʚʠʟʠʪ rʜʣ̫ ʧʨʦʚʝʜʝʥʠ ̫ʢʦʥʪʨʦʣ ̫ʨʘʙʦʪ rʪʝʭʥʦʣʦʛʠʠ ʠ ʧʦʩʪʘʚʣʷ- 
ʝʤʭr ʤʘʪʝʨʠʘʣʦʚ. 
 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ 
Å  ʆʙʩʣʝʜʦʚʘʥʠʝ ʠ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʦʦʨʫʞʝʥʠʡ ʟʘʢʘʟʯʠʢʘ ʥʘ ʧʨʝʜʤʝʪ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʷʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʨʦʮʝʩʩʦʚ ʦʙʨʘʙʦʪʢʠ ʚʦʜʳ, ʚʳʷʚʣʝ- 
ʥʠʝ ʧʨʦʙʣʝʤ. 
Å  ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʝʜʣʦʞʝʥʠ ̫ʧʦ ʨʝʰʝʥʠ ʁʧʨʦ- 
ʙʣʝʤ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʵʪʦʛʦ ʧʨʝʜʣʦʞʝʥʠ ̫ï ʦʪ ʦʢʘʟʘʥʠ ̫ʧʦʤʦʱʠ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠʥ- 
ʚʝʩʪʠʮʠʦʥʥʳʭ ʥʘʤʝʨʝʥʠʡ ʜʦ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʙʦʩʥʦʚʘʥʠʡ. 
Å  ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ, ʧʦʜʙʦʨ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʠʟʛʦʪʦʚʣʝʥʠʝ 
ʦʙʦʨʫʜʦʚʘʥʠ ̫ʚʳʧʦʣʥʷʝʪʩ ̫ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʜʣ̫ ʢʘʞʜʦʛʦ ʟʘʢʘʟʯʠʢʘ ʥʘ ʦʩʥʦʚʝ 
ʧʨʝʜʩʪʘʚʣʷʝʤʦʛʦ ʠʤ ʟʘʜʘʥʠ ̫ʩ ʫʢʘʟʘʥʠʝʤ ʘʥʘʣʠʟʘ ʚʦʜʳ, ʧʦʜʣʝʞʘʱʝʡ ʦʯʠʩʪʢʝ, 
ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʘʯʝʩʪʚʫ ʦʙʨʘʙʦʪʘʥʥʦʡ ʚʦʜʳ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ. 
Å  ʇʨʦʚʝʜʝʥʠʝ ʅʀʆʂʈ ʚ ʦʙʣʘʩʪʠ ʪʝʭʥʦʣʦʛʠʡ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ. 
Å  ʈʘʟʨʘʙʦʪʢʘ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 
Å  ʇʨʦʠʟʚʦʜʩʪʚʦ ʧʦ ʟʘʜʘʥʠ ʁʢʣʠʝʥʪʘ ʨʘʩʯʝʪʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚʦ- 
ʜʦʧʦʜʛʦʪʦʚʢʠ. 
Å  ʇʦʤʦʱɹ ʚ ʧʦʣʫʯʝʥʠʠ ʠ ʦʬʦʨʤʣʝʥʠʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣ̫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 
Å  ʇʦʤʦʱɹ ʚ ʦʬʦʨʤʣʝʥʠʠ ʨʘʟʨʝʰʠʪʝʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 
Å  ʆʨʛʘʥʠʟʘʮʠ ̫ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠ- 
ʯʝʩʢʦʡ ʯʘʩʪʠ ʧʨʦʝʢʪʥʦ-ʩʤʝʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳ- 
ʤʠ ʥʦʨʤʘʤʠ, ʧʨʘʚʠʣʘʤʠ ʠ ʩʪʘʥʜʘʨʪʘʤʠ. 
Å  ʊʝʭʥʠʯʝʩʢʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʧʨʦʝʢʪʘ. 
Å  ʊʝʭʥʠʯʝʩʢʠʡ ʥʘʜʟʦʨ ʟʘ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʤʠ ʨʘʙʦʪʘʤʠ. 

 

ʀʟʛʦʪʦʚʣʝʥʠʝ, ʢʦʤʧʣʝʢʪʘʮʠ ̫ʠ ʧʦʩʪʘʚʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ 
Å  ʈʘʟʨʘʙʦʪʢʘ ʨʘʙʦʯʝʡ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 
Å  ʇʠʣʦʪʥʳʝ ʠʩʧʳʪʘʥʠ ̫(ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ). 
Å  ʀʟʛʦʪʦʚʣʝʥʠʝ, ʢʦʤʧʣʝʢʪʘʮʠʷ, ʩʙʦʨʢʘ. 
Å  ʆʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʘ ̫ʵʢʩʧʣʫʘʪʘʮʠʷ. 
Å  ʇʦʩʪʛʘʨʘʥʪʠʡʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʩʦʦʨʫʞʝʥʠʡ. 
Å  ʆʙʝʩʧʝʯʝʥʠʝ ʨʘʩʭʦʜʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʠ ʟʘʧʘʩʥʳʤʠ ʯʘʩʪʷʤʠ. 

 

ʇʦʩʪʘʚʢʘ ʤʘʪʝʨʠʘʣʦʚ 
Å  ʐʠʨʦʢʠʡ ʩʧʝʢʪʨ ʨʝʘʛʝʥʪʦʚ ʠ ʤʘʪʝʨʠʘʣʦʚ ʚ ʦʙʣʘʩʪʠ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ ʠ ʦʯʠʩʪ- 
ʢʠ ʩʪʦʯʥʳʭ ʚʦʜ, ʧʦʜʙʦʨ ʩ ʫʯʝʪʦʤ ʢʘʯʝʩʪʚʘ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʚʦʜʳ. 
 

ʄʦʥʪʘʞ ʦʙʦʨʫʜʦʚʘʥʠʷ 
Å  ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʠ ʩʦʛʣʘʩʦʚʘʥʠʝ ʩ ʢʣʠʝʥʪʦʤ ʧʣʘʥʘ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ 
ʨʘʙʦʪ, ʧʨʦʚʝʜʝʥʠ ̫ʧʫʩʢʦʥʘʣʘʜʦʯʥʳʭ ʨʘʙʦʪ, ʩʝʨʚʠʩʘ ʠ ʦʙʫʯʝʥʠ ̫ʧʝʨʩʦʥʘʣʘ. 
Å  ʇʨʦʚʝʜʝʥʠʝ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ. 
Å  ʇʨʦʚʝʜʝʥʠʝ ʧʫʩʢʦʥʘʣʘʜʦʯʥʳʭ ʨʘʙʦʪ. 
Å  ʉʜʘʯʘ ʦʙʲʝʢʪʘ ʚ ɻ ʢʩʧʣʫʘʪʘʮʠʶ, ʠʥʩʪʨʫʢʪʘʞ ʧʝʨʩʦʥʘʣʘ ʠ ʜʨ. 
Å  ʆʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ ʠ ʩʦʩʪʘʚʣʝʥʠʝ ʨʝʞʠʤʥʳʭ ʢʘʨʪ, ʢʦʥʩʫʣʴʪʘʮʠʠ. 
Å  ʈʝʛʫʣʷʨʥʳʝ ʚʠʟʠʪ rʜʣ̫ ʧʨʦʚʝʜʝʥʠ̫ ʢʦʥʪʨʦʣ ̫ʨʘʙʦʪ rʪʝʭʥʦʣʦʛʠʠ. 

 

ʉʝʨʚʠʩʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ 
Å  ɺʳʧʦʣʥʝʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʩʝʨʚʠʩʥʳʭ ʧʨʦʮʝʜʫʨ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʵʢʩʧʣʫʘʪʘ- 
ʮʠʦʥʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ. 
Å  ʇʨʦʚʝʜʝʥʠʝ ʵʢʩʧʨʝʩʩ-ʘʥʘʣʠʟʘ ʚʦʜʳ. 
Å  ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʫʩʣʦʚʠʡ ʵʢʩ- 
ʧʣʫʘʪʘʮʠʠ. 
Å  ʆʙʝʩʧʝʯʝʥʠʝ ʨʘʩʭʦʜʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ. 
Å  ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʥʝʠʩʧʨʘʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʩʤʦʪʨ ʩʠʩʪʝʤʳ 
ʜʣ̫ ʚʳʷʚʣʝʥʠ ̫ʧʨʦʪʝʯʝʢ ʠ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ. 
Å  ʋʩʪʨʘʥʝʥʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ. 
Å  ɿʘʤʝʥʘ ʥʝʠʩʧʨʘʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 
Å  ʆʙʫʯʝʥʠʝ ʢʣʠʝʥʪʦʚ ʢʦʤʧʘʥʠʠ ʧʨʘʚʠʣʘʤ ɻ ʢʩʧʣʫʘʪʘʮʠʠ ʠ ʦʙʩʣʫʞʠʚʘʥʠ ̫ʧʦ- 
ʩʪʘʚʣʷʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 
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ʇʈʆɻʈɸʄʄɸ ʇʆʉʊɸɺʆʂ ʆɹʆʈʋɼʆɺɸʅʀʗ 

 

 

WATERT EC H  3. ʇʈʆɻʈɸʄʄɸ ʇʆʉʊɸɺʆʂ ʆɹʆʈʋɼʆɺɸʅʀʗ 
 

ʆɹʆʈʋɼʆɺɸʅʀɽ ɼʃʗ ʂʆʄʇʃɽʂʉʅʆʁ  ɺʆɼʆʇʆɼɻʆʊʆɺʂʀ. 
- ʉʪʘʥʮʠʠ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ ʧʦʜ ʢʣʶʯ. 
- ʂʦʤʧʣʝʢʪʥʘʷ ʚʦʜʦʧʦʜʛʦʪʦʚʢʘ ʚ ʙʣʦʯʥʦʤ ʠʩʧʦʣʥʝʥʠʠ. 

 
ʅɸʉʆʉʅʓɽ ʉʊɸʅʎʀʀ ʉʊɸʅɼɸʈʊʅʆʁ ʇʆʉʊɸɺʂʀ. 

 
ɸʕʈɸʊʆʈʓ. 

 
ʆɹʆʈʋɼʆɺɸʅʀɽ ɼʃʗ ɼʆɿʀʈʆɺɸʅʀʗ ʈɽɸɻɽʅʊʆɺ. 

 
ʈɸʉʍʆɼʆʄɽʈʓ, ɼɸʊʏʀʂʀ ʇʆʊʆʂɸ, ʉʏɪʊʏʀʂʀ. 

 
ʌʀʃʔʊʈʓ ɻʈʋɹʆʁ ʆʏʀʉʊʂʀ (ɼʀʉʂʆɺʓɽ, ʉɽʊʏɸʊʓɽ) ʉ ʈʋʏʅʆʁ ʀ ɸɺʊʆʄɸʊʀʏɽʉʂʆʁ ʇʈʆʄʓɺʂʆʁ. 

 
ʌʀʃʔʊʈʓ ʇʈʆʄʓɺʅʓɽ ʊʋ 3697-002-48147451-2004. 

 
ʋʉʊɸʅʆɺʂʀ ʀʆʅʆʆɹʄɽʅʅʓɽ ʊʋ 3697-003-48147451-2004. 

 
ʋʉʊɸʅʆɺʂʀ ʄɽʄɹʈɸʅʅʆɻʆ ʌʀʃʔʊʈʆɺɸʅʀʗ ʊʋ 4859-004-48147451-2004: 

- ʦʙʨʘʪʥʦʦʩʤʦʪʠʯʝʩʢʦʛʦ ʬʠʣʴʪʨʦʚʘʥʠʷ 
- ʥʘʥʦʬʠʣʴʪʨʘʮʠʠ 
- ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʠ 

 
ʆɹʆʈʋɼʆɺɸʅʀɽ ɼʃʗ ʍʀʄʀʏɽʉʂʆʁ ʄʆʁʂʀ ʄɽʄɹʈɸʅ. 

 
ɻʈɸɼʀʈʅʀ ɺɽʅʊʀʃʗʊʆʈʅʓɽ ɼɽɻɸɿɸʎʀʆʅʅʓɽ ʇʃɪʅʆʏʅʓɽ ʊʋ 5265-001-48147451-2004. 

 
ʅɸʉʆʉʅʓɽ ʉʊɸʅʎʀʀ, ʉʆɹʀʈɸɽʄʓɽ ʀʅɼʀɺʀɼʋɸʃʔʅʆ ɼʃʗ ʋʉʃʆɺʀʁ ɿɸʂɸɿʏʀʂɸ.  

ʐʂɸʌʓ ʋʇʈɸɺʃɽʅʀʗ ʀ ʉʀʉʊɽʄ ɸɺʊʆʄɸʊʀɿɸʎʀʀ. - ɼʃʗ ʋʉʃʆɺʀʁ ɿɸʂɸɿʏʀʂɸ. 

ʆɹʆʈʋɼʆɺɸʅʀɽ ɼʃʗ ʋʇʈɸɺʃɽʅʀʗ ʉʀʉʊɽʄɸʄʀ ʆɹʆʈʆʊʅʆʁ ɺʆɼʓ. 
 

ʄɽʄɹʈɸʅʅʓɽ  ʕʃɽʄɽʅʊʓ ɼʃʗ  ʆɹʈɸʊʅʆʆʉʄʆʊʀʏɽʉʂʆɻʆ ʌʀʃʔʊʈʆɺɸʅʀʗ,  ʋʃʔʊʈɸ-  ʀ  ʅɸʅʆ- 
ʌʀʃʔʊʈɸʎʀʀ ʆʊ ɺɽɼʋʑʀʍ ɿɸʈʋɹɽɾʅʓʍ ʀ ʆʊɽʏɽʉʊɺɽʅʅʓʍ ʇʈʆʀɿɺʆɼʀʊɽʃɽʁ  (FILMTEC ʀ ʊ.ʇ.). 

 
ʉʄɽʅʅʓɽ ʌʀʃʔʊʈʋʖʑʀɽ  ʕʃɽʄɽʅʊʓ ɼʃʗ  ʂɸʈʊʈʀɼɾʅʓʍ  ʀ  ɼʈʋɻʀʍ  ʌʀʃʔʊʈʆɺ  ʇɸʊʈʆʅʅʆɻʆ 
ʊʀʇɸ ʆʊ ɺɽɼʋʑʀʍ ɿɸʈʋɹɽɾʅʓʍ ʀ ʆʊɽʏɽʉʊɺɽʅʅʓʍ ʇʈʆʀɿɺʆɼʀʊɽʃɽʁ. 

 
ʌʀʃʔʊʈʓ ʊʆʅʂʆʁ ʆʏʀʉʊʂʀ ʂɸʈʊʈʀɼɾʅʆɻʆ ʊʀʇɸ. 

ʋʉʊɸʅʆɺʂʀ ʋʌ-ʆɹɽɿɿɸʈɸɾʀɺɸʅʀʗ. 

ʇʈʀɹʆʈʓ ʀ ʆɹʆʈʋɼʆɺɸʅʀɽ ɼʃʗ ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆɻʆ ʀɿʄɽʈɽʅʀʗ ʇɸʈɸʄɽʊʈʆɺ ɺʆɼʓ (ʈʅ, 
ʕʃɽʂʊʈʆʇʈʆɺʆɼʅʆʉʊʔ, ɾɪʉʊʂʆʉʊʔ, ʑɪʃʆʏʅʆʉʊʔ, ʄʋʊʅʆʉʊʔ, ʂʆʅʎɽʅʊʈɸʎʀʗ ʅɸʊʈʀʗ ʀ ʊ.ʇ.). 

 
ɪʄʂʆʉʊʀ-ʈɽɿɽʈɺʋɸʈʓ ʀɿ ʇʆʃʀʕʊʀʃɽʅɸ. 

 
ʊʈʋɹʓ, ʌʀʊʀʅɻʀ, ʂʆʄʇʃɽʂʊʋʖʑʀɽ ɼʃʗ ʉʆɽɼʀʅɽʅʀʗ ʊʈʋɹ ʇɺʍ, ʇʇ ʀ ʊ.ʇ. 

 
ɺɽʅʊʀʃʀ, ʂʈɸʅʓ, ʈʆʊɸʄɽʊʈʓ, ʂʃɸʇɸʅʓ ʀ ɼʈ. ɿɸʇʆʈʅɸʗ ʀ ʈɽɻʋʃʀʈʋʖʑɸʗ ɸʈʄɸʊʋʈɸ. 

ʋʈʆɺʅɽʄɽʈʓ. 

ʆɹʆʈʋɼʆɺɸʅʀɽ ɼʃʗ ʈɽɻɽʅɽʈɸʎʀʀ ʌʀʃʔʊʈʆɺ. 
 

ʉʀʉʊɽʄʓ ʋʇʈɸɺʃɽʅʀʗ ɺʆɼʆʇʆɼɻʆʊʆɺʀʊɽʃʔʅʓʄ  ʆɹʆʈʋɼʆɺɸʅʀɽʄ  ʀ  ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʄʀ 
ʇʈʆʎɽʉʉɸʄʀ. 

 
ʈɸʉʍʆɼʅʓɽ ʄɸʊɽʈʀɸʃʓ ɼʃʗ ɺʆɼʆʇʆɼɻʆʊʆɺʂʀ (ʀʆʅʆʆɹʄɽʅʅʓɽ ʉʄʆʃʓ, ʌʀʃʔʊʈʋʖʑʀɽ ʄɸ- 
ʊɽʈʀɸʃʓ, ʀʅɻʀɹʀʊʆʈʓ ʉʆʃɽʆʊʃʆɾɽʅʀʁ, ʀʅɻʀɹʀʊʆʈʓ ʂʆʈʈʆɿʀʀ, ɹʀʆʎʀɼʓ ʀ ʊ.ʇ.). 
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ʂɸʊɸʃʆɻ ʆɹʆʈʋɼʆɺɸʅʀʗ ɼʃʗ ɺʆɼʆʇʆɼɻʆʊʆɺʂʀ 
ʩʦʙʩʪʚʝʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʩʙʦʨʢʠ) 

 

 

4. ʂɸʊɸʃʆɻ ʆɹʆʈʋɼʆɺɸʅʀʗ ɼʃʗ ɺʆɼʆʇʆɼɻʆʊʆɺʂʀ 
ʩʦʙʩʪʚʝʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʩʙʦʨʢʠ) 

 

ʆɹʆʈʋɼʆɺɸʅʀɽ ɼʃʗ ʂʆʄʇʃɽʂʉʅʆʁ ɺʆɼʆʇʆɼɻʆʊʆɺʂʀ: 

- ʉʊɸʅʎʀʀ ɺʆɼʆʇʆɼɻʆʊʆɺʂʀ ʇʆɼ ʂʃʖʏ; 

- ʂʆʄʇʃɽʂʊʅɸʗ ɺʆɼʆʇʆɼɻʆʊʆɺʂɸ ɺ ɹʃʆʏʅʆʄ ʀʉʇʆʃʅɽʅʀʀ. 

ʌʀʃʔʊʈʓ ʇʈʆʄʓɺʅʓɽ ʇʆ ʊʋ 3697-002-48147451-2004. 

ʋʉʊɸʅʆɺʂʀ ʀʆʅʆʆɹʄɽʅʅʓɽ ʇʆ ʊʋ 3697-003-48147451-2004. 

ʋʉʊɸʅʆɺʂʀ ʄɽʄɹʈɸʅʅʆɻʆ ʌʀʃʔʊʈʆɺɸʅʀʗ ʇʆ ʊʋ 4859-004-48147451-2004. 

ɻʈɸɼʀʈʅʀ ɺɽʅʊʀʃʗʊʆʈʅʓɽ ɼɽɻɸɿɸʎʀʆʅʅʓɽ ʇʃɪʅʆʏʅʓɽ ʇʆ ʊʋ 5265-001-48147451-2004. 

ʅɸʉʆʉʅʓɽ ʉʊɸʅʎʀʀ, ʉʆɹʀʈɸɽʄʓɽ ʀʅɼʀɺʀɼʋɸʃʔʅʆ ɼʃʗ ʂʆʅʂʈɽʊʅʓʍ ʋʉʃʆɺʀʁ ɿɸʂɸɿʏʀʂɸ. 

ʐʂɸʌʓ ʋʇʈɸɺʃɽʅʀʗ ʀ ʉʀʉʊɽʄ ɸɺʊʆʄɸʊʀɿɸʎʀʀ. 

ʆɹʆʈʋɼʆɺɸʅʀɽ ɼʃʗ ʍʀʄʀʏɽʉʂʆʁ ʄʆʁʂʀ ʄɽʄɹʈɸʅ. 

ʆɹʆʈʋɼʆɺɸʅʀɽ ɼʃʗ ʋʇʈɸɺʃɽʅʀʗ ʉʀʉʊɽʄɸʄʀ ʆɹʆʈʆʊʅʆʁ ɺʆɼʓ. 

WATERT EC H  
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ʂɸʊɸʃʆɻ ʆɹʆʈʋɼʆɺɸʅʀʗ ɼʃʗ ɺʆɼʆʇʆɼɻʆʊʆɺʂʀ 
ʩʦʙʩʪʚʝʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʩʙʦʨʢʠ) 

 

 

WATERT EC H  4.1. ʆɹʆʈʋɼʆɺɸʅʀɽ ɼʃʗ ʂʆʄʇʃɽʂʉʅʆʁ ɺʆɼʆʇʆɼɻʆʊʆɺʂʀ 
 

4.1.1. ʉʊɸʅʎʀʀ ɺʆɼʆʇʆɼɻʆʊʆɺʂʀ ʇʆɼ ʂʃʖʏ 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʪʘʥʜʘʨʪʥʳʝ ʨʝʰʝʥʠʷ ʥʝ ʤʦʛʫʪ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʚʩʝʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʢʣʠʝʥʪʦʚ. ɺʦ 

ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʣʫʯʰʠʤ ʨʝʰʝʥʠʝʤ ʦʩʪʘʝʪʩʷ ʭʦʨʦʰʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʠ ʧʨʦʜʫʤʘʥʥʳʡ ʢʦʤʧʨʦʤʠʩʩ. ʅʘʰʠ ʠʥʞʝ- 

ʥʝʨʳ ʚʩʝʛʜʘ ʚ ʢʫʨʩʝ ʧʦʩʣʝʜʥʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʠ ʠʥʥʦʚʘʮʠʡ. 

ɹʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ, ʧʨʦʝʢʪʥʦʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʩʢʣʘʜʩʢʦʡ ʙʘʟʳ ʛʨʫʧ- 

ʧʘ çʉɺʊè ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʫʩʣʫʛʠ ʧʦ ʚʩʝʤʫ ʢʦʤʧʣʝʢʩʫ ʨʘʙʦʪ ï ʦʪ ʚʳʙʦʨʘ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʦ ʧʦʩʪʘʚʢʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠʣʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʩʪʘʥʮʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ. 

ʅʘʰʠ ʫʩʣʫʛʠ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʩʠʩʪʝʤʦʡ ʧʦʣʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʦʚ, ʧʨʝʜʣʘʛʘʝʤʳʝ 
ʫʩʣʫʛʠ ʧʦʜ ʢʣʶʯ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʚʩʝ ʨʘʙʦʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʦʩʥʘʱʝʥʠʷ ʩʪʘʥʮʠʠ ʚʦʜʦʧʦʜʛʦ- 

ʪʦʚʢʠ, ʘ ʠʤʝʥʥʦ: 

Å  ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʝ; 
Å  ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ; 

Å  ʠʟʛʦʪʦʚʣʝʥʠʝ, ʢʦʤʧʣʝʢʪʘʮʠʷ ʠ ʧʦʩʪʘʚʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

Å  ʧʦʩʪʘʚʢʘ ʤʘʪʝʨʠʘʣʦʚ; 

Å  ʤʦʥʪʘʞ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

Å  ʟʘʧʫʩʢ ʩʠʩʪʝʤʳ; 

Å  ʦʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ; 

Å  ʩʝʨʚʠʩʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ. 

ɼʣ̫ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʨʘʩʯʸʪʘ ʢʣʠʝʥʪ ʟʘʧʦʣʥʷʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʣʠ ʩ ʧʦʤʦʱʴ ʁʥʘʰʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʘʥʢʝʪʳ. 

ʂʘʢ ʨʝʟʫʣʴʪʘʪ ï ʟʘʢʘʟʯʠʢ ʧʦʣʫʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʢʦʤʧʣʝʢʩʥʦ, ʠʤʝʷ ʚ ʥʘʰʝʤ ʣʠʮʝ ʥʘʜʸʞ- 

ʥʦʛʦ ʧʘʨʪʥʸʨʘ. ʄ  rʧʨʝʜʧʦʯʠʪʘʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʚʝʨʝʥʥʳʝ ʢʦʤʧʣʝʢʪʫʶʱʠʝ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʰʠʤ ʟʘʢʘʟʯʠʢʘʤ 

ʥʝ ʪʨʝʙʫʝʪʩʷ ʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʧʨʦʚʝʨʢʘ. 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʦʙʱʫʶ ʩʪʦʠʤʦʩʪʴ ʟʘʪʨʘʪ, ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʠ ʥʘʜʝʞʥʦʩʪʴ, ʦʙʝʩʧʝʯʠʪʴ ʥʘʜʝʞʥʫʶ 

ʛʘʨʘʥʪʠʶ ʠ ʜʦʣʛʫʶ ʙʝʩʧʝʨʝʙʦʡʥʫʶ ʨʘʙʦʪʫ ʫʩʪʘʥʦʚʦʢ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ. 

ɽʩʣʠ ʞʝ ʚ ʟʘʧʨʦʩʝ ʙʝʩʢʦʤʧʨʦʤʠʩʩʥʦʝ ʨʝʰʝʥʠʝ, ʤ  rʩ ʫʜʦʚʦʣʴʩʪʚʠʝʤ ʧʨʝʜʣʦʞʠʤ ʥʦʚʦʝ ʨʝʰʝʥʠʝ ʠ ʨʘʟʨʘ- 

ʙʦʪʘʝʤ ʥʦʚʳʡ ʧʨʦʜʫʢʪ. 
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ʆɹʆʈʋɼʆɺɸʅʀɽ ɼʃʗ ʂʆʄʇʃɽʂʉʅʆʁ ɺʆɼʆʇʆɼɻʆʊʆɺʂʀ 

 

 

4.1.2. ʂʆʄʇʃɽʂʊʅɸʗ ɺʆɼʆʇʆɼɻʆʊʆɺʂɸ ɺ ɹʃʆʏʅʆʄ ʀʉʇʆʃʅɽʅʀʀ 
ʉʪʘʥʮʠʠ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ ʚ ʙʣʦʯʥʦʤ ʠʩʧʦʣʥʝʥʠʠ ʧʨʦʝʢʪʠʨʫʶʪʩʷ ʠ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʚ ʟʘʚʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ 

ʚ ʚʠʜʝ ʟʘʢʦʥʯʝʥʥʦʛʦ ʙʣʦʢʘ, ʩʦʙʨʘʥʥʦʛʦ ʚ ʟʘʚʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ ʠʣʠ ʥʘ ʨʘʤʝ, ʠʣʠ ʚ ʤʦʜʫʣʝ ʠʟ ʣʸʛʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ, 

ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʤʝʩʪʘʭ, ʛʜʝ ʥʝʚʦʟʤʦʞʥʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʢʘʧʠʪʘʣʴʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. 

ʉʪʘʥʮʠʷ ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʩʪʴʶ ʫʢʦʤʧʣʝʢʪʦʚʘʥʥʦʡ, ʩ ʚʥʫʪʨʝʥʥʝʡ ʪʨʫʙʦʧʨʦʚʦʜʥʦʡ ʦʙʚʷʟʢʦʡ ʠ ʵʣʝʢʪʨʦʧʘʢʝ- 

ʪʦʤ ʚ ʧʦʣʥʦʡ ʟʘʚʦʜʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠ. 

ʂʦʤʧʣʝʢʪʥʳʝ ʩʪʘʥʮʠʠ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ ʚ ʙʣʦʯʥʦʤ ʠʩʧʦʣʥʝʥʠʠ ʠʤʝʶʪ ʨʷʜ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ: 

Å  ʠʟʛʦʪʦʚʣʝʥʠʝ ʠ ʩʙʦʨʢʘ ʧʨʦʠʟʚʦʜʷʪʩʷ ʚ ʟʘʚʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦ 
ʚʳʧʦʣʥʷʪʴ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚʩʝ ʦʧʝʨʘʮʠʠ; 

Å  ʧʨʠʤʝʥʝʥʠʝ ʛʦʪʦʚʦʡ ʙʣʦʯʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʠʟʛʦʪʦʚʣʝʥʥʦʡ ʚ ʟʘʚʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ 

ʩʨʦʢʠ ʠ ʪʨʫʜʦʟʘʪʨʘʪʳ ʥʘ ʩʪʨʦʡʧʣʦʱʘʜʢʝ; 

Å  ʤʦʜʫʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʣʶʙʳʤ ʚʠʜʦʤ ʪʨʘʥʩʧʦʨʪʘ; 
Å  ʩʙʦʨʢʘ ʙʣʦʯʥʦʡ ʫʩʪʘʥʦʚʢʠ ʚ ʛʦʪʦʚʦʤ ʟʜʘʥʠʠ ʤʦʜʫʣʴʥʦʛʦ ʪʠʧʘ, ʩʧʝʮʠʘʣʴʥʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʤ 

ʜʣʷ ʫʩʣʦʚʠʡ ʧʨʠʤʝʥʝʥʠʷ ʫ ʟʘʢʘʟʯʠʢʘ, ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʷʪʴ ʠʭ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʣʶʙʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ; 

Å  ʧʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦʟʚʦʣʷʝʪ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʜʣʠʪʝʣʴʥʳʡ ʩʨʦʢ ʩʣʫʞʙʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʙʝʟ ʢʘʧʠʪʘʣʴʥʳʭ ʨʝʤʦʥʪʦʚ. 

ʉʪʘʥʮʠʠ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ ʚ ʙʣʦʯʥʦʤ ʠʩʧʦʣʥʝʥʠʠ ʤʦʛʫʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʥʳʤʠ ʢʘʢ ʚ ʚʠʜʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʡ ʝʜʠʥʠʮʳ, ʪʘʢ ʠ ʚʭʦʜʷʱʠʤʠ ʚ ʩʦʩʪʘʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ  ʩʭʝʤʳ ʣʦʢʘʣʴʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʚʦʜʦʧʦʜ- 

ʛʦʪʦʚʢʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʫʜʘʣʝʥʥʳʭ ʦʪ ʩʫʱʝʩʪʚʫʶʱʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʢʦʛʜʘ ʧʨʦʢʣʘʜʢʘ ʩʝʪʝʡ ʪʝʭ- 

ʥʠʯʝʩʢʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ. 
ʄ  rʧʨʦʠʟʚʝʣʠ ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʥʳʭ ʩʪʘʥʮʠʡ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ ʧʦ ʩʧʝʮʠʘʣʴʥʦʤʫ ʟʘʢʘʟʫ ʠ ʘʜʘʧʪʠʨʦʚʘʣʠ ʠʭ 

ʧʦʜ ʪʨʝʙʦʚʘʥʠʷ ʠ ʧʦʞʝʣʘʥʠʷ ʢʣʠʝʥʪʘ. ʅʠʞʝ ʚ  rʩʤʦʞʝʪʝ ʧʦʩʤʦʪʨʝʪʴ ʨʘʟʣʠʯʥʳʝ ʧʨʠʤʝʨʳ ʵʪʦʛʦ. 

WATERT EC H  

 

 

ʉʪʘʥʮʠ ̫ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ, ʩʤʦʥʪʠʨʦʚʘʥʥʘʷ 
ʥʘ ʨʘʤʝ, ʜʣ̫ ʢʦʥʬʝʪʥʦʡ ʬʘʙʨʠʢʠ 

ʕʪʘ ʢʦʤʧʣʝʢʪʥʘʷ ʩʪʘʥʮʠʷ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ ʩʜʝ- 

ʣʘʥʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʙʝʩʩʦʣʝʥʥʦʡ ʚʦʜʳ. ʉʪʘʥʮʠʷ ʟʘ- 

ʧʨʦʝʢʪʠʨʦʚʘʥʘ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ: 

Å  1,5 ʤ3/ʯ ʜʝʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʡ ʚʦʜʳ, 

ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʧʨʦʤʳʚʢʠ ʧʨʝʩʩ-ʬʦʨʤ 

ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʥʬʝʪ. 

ʉʪʘʥʮʠʷ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ  ʥʘ ʨʘʤʝ ʩʦʩʪʦʠʪ ʠʟ 
ʩʣʝʜʫʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ: ʬʠʣʴʪʨʘ ʛʨʫʙʦʡ ʦʯʠʩʪʢʠ, 

ʠʦʥʥʦʦʙʤʝʥʥʦʛʦ, ʫʩʪʘʥʦʚʢʠ ʦʙʨʘʪʥʦʛʦ ʦʩʤʦʩʘ, ʋʌ- 

ʦʙʝʟʟʘʨʘʞʠʚʘʪʝʣʷ, ʬʠʣʴʪʨʘ ʪʦʥʢʦʡ  ʦʯʠʩʪʢʠ,  ʧʦʜʘʶ- 

ʱʝʡ ʥʘʩʦʩʥʦʡ ʩʪʘʥʮʠʠ. ɺʩʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʢʦʥʪʨʦʣʠʨʫ- 

ʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʮʝʥʪʨʘʣʴʥʦʛʦ  ʰʢʘʬʘ ʫʧʨʘʚʣʝʥʠʷ ʩ PLC. 
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ʂɸʊɸʃʆɻ ʆɹʆʈʋɼʆɺɸʅʀʗ ɼʃʗ ɺʆɼʆʇʆɼɻʆʊʆɺʂʀ 
ʩʦʙʩʪʚʝʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʩʙʦʨʢʠ) 

 

 

WATERT EC H  ʉʪʘʥʮʠ ̫ʧʦʣʫʯʝʥʠ ̫ʦʯʠʱʝʥʥʦʡ ʚʦʜr ʭʦʟʧʠʪʴʝʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 
ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʵʪʦ ʜʦʨʦʛʦ, ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠ ʠʥʦʛʜʘ ʩʣʦʞʥʦ ï ʧʨʦʚʦʜʠʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʦʤʝʱʝʥʠʷ, 

ʩʙʦʨʢʫ ʠ ʤʦʥʪʘʞ ʥʘ ʤʝʩʪʝ ʫʩʪʘʥʦʚʢʠ ʩʪʘʥʮʠʠ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ, ʠʤʝʝʪ ʩʤʳʩʣ ʜʝʣʘʪʴ ʵʪʦ ʟʘʨʘʥʝʝ, ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥ- 

ʥʳʭ ʫʩʣʦʚʠʷʭ ʠʟʛʦʪʦʚʠʪʝʣʷ, ʚ ʚʠʜʝ ʙʣʦʯʥʦ-ʤʦʜʫʣʴʥʦʛʦ ʟʜʘʥʠʷ ʩʦ ʩʤʦʥʪʠʨʦʚʘʥʥʳʤ ʚʥʫʪʨʠ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. 

ʉʪʘʥʮʠʷ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ ʜʣʷ ʭʦʟʧʠʪʴʝʚʳʭ ʥʫʞʜ ʧʘʥʩʠʦʥʘʪʘ ʟʘʧʨʦʝʢʪʠʨʦʚʘʥʘ ʠ ʩʦʙʨʘʥʘ ʚ ʙʣʦʯʥʦ-ʤʦʜʫʣʴ- 

ʥʦʤ ʟʜʘʥʠʠ, ʜʦʩʪʘʚʣʝʥʘ ʥʘ ʦʙʲʝʢʪ ʚ ʛʦʪʦʚʦʤ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʠʜʝ. ʉʪʘʥʮʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʜʦ 5 ʤ3/ʯ, ʩʦ- 

ʩʪʦʠʪ ʠʟ ʬʠʣʴʪʨʦʚ ʛʨʫʙʦʡ ʦʯʠʩʪʢʠ ʜʣʷ ʫʜʘʣʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʝʥʠʡ, ʩʦʨʙʝʨʘ ʜʣʷ ʫʜʘʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ 

ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʩʪʘʥʮʠʠ ʜʦʟʠʨʦʚʘʥʠʷ ʠʥʛʠʙʠʪʦʨʘ, ʫʩʪʘʥʦʚʢʠ ʦʙʨʘʪʥʦʛʦ ʦʩʤʦʩʘ, ʫʩʪʨʦʡʩʪʚʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʭʠʤʩʦʩʪʘʚʘ ʦʯʠʱʝʥʥʦʡ ʚʦʜʳ, ʋʌ-ʦʙʝʟʟʘʨʘʞʠʚʘʪʝʣʷ, ʬʠʣʴʪʨʘ ʪʦʥʢʦʡ ʦʯʠʩʪʢʠ, ʧʦʜʘʶʱʝʡ ʥʘʩʦʩʥʦʡ ʩʪʘʥʮʠʠ. ɺʩʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʮʝʥʪʨʘʣʴʥʦʛʦ ʰʢʘʬʘ ʫʧʨʘʚʣʝʥʠʷ ʩ PLC. 
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ʌʀʃʔʊʈʓ ʇʈʆʄʓɺʅʓɽ 

 

 

4.2. ʌʀʃʔʊʈʓ ʇʈʆʄʓɺʅʓɽ 
 

ʅɸɿʅɸʏɽʅʀɽ 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʟʥʘʯʝʥʠʷ ʚ ʩʦʩʪʘʚʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ  ʩʭʝʤʳ ʬʠʣʴʪʨʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ 
ʚ ʩʣʝʜʫʶʱʠʭ ʧʨʦʮʝʩʩʘʭ: 

Å  ʦʩʚʝʪʣʝʥʠʝ - ʤʝʭʘʥʠʯʝʩʢʘʷ ʬʠʣʴʪʨʘʮʠʷ; 
Å  ʦʙʝʟʞʝʣʝʟʠʚʘʥʠʝ, ʫʜʘʣʝʥʠʝ ʤʘʨʛʘʥʮʘ; 

Å  ʩʦʨʙʮʠʷ. 

 
ʄʝʭʘʥʠʯʝʩʢʘʷ ʬʠʣʴʪʨʘʮʠʷ 
ʄʝʭʘʥʠʯʝʩʢʘʷ ʬʠʣʴʪʨʘʮʠʷ ʩʣʫʞʠʪ ʜʣʷ ʦʩʚʝʪʣʝʥʠʷ ʚʦʜʳ, ʫʜʘʣʝʥʠʷ ʠʟ ʧʦʪʦʢʘ ʠʩʭʦʜʥʦʡ ʚʦʜʳ ʚʟʚʝʰʝʥʥʳʭ 

ʯʘʩʪʠʮ ʢʦʣʣʦʠʜʥʦʛʦ ʞʝʣʝʟʘ, ʘʣʶʤʦ-, ʬʝʨʨʦʩʠʣʠʢʘʪʦʚ ʠ ʜʨʫʛʠʭ ʢʦʣʣʦʠʜʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ, ʢʨʫʧʥʳʭ ʢʦʣʦʥʠʡ ʤʠ- 

ʢʨʦʬʣʦʨʳ, ʚʟʚʝʰʝʥʥʳʭ ʯʘʩʪʠʮ ʢʨʝʤʥʠʷ ʠ ʜʨʫʛʠʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ. 

ʋʜʘʣʝʥʠʝ ʢʨʫʧʥʳʭ ʚʟʚʝʰʝʥʥʳʭ ʯʘʩʪʠʮ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠ ʪʘʢ ʥʘʟʳʚʘʝʤʦʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʬʠʣʴʪʨʦʚʘ- 

ʥʠʠ (ʤʘʢʨʦʬʠʣʴʪʨʦʚʘʥʠʝ, ʠʣʠ çʛʨʫʙʘʷè ʦʯʠʩʪʢʘ). ɼʣ ̫ʦʯʠʩʪʢʠ ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ ʥʘ ʤʘʛʠʩʪʨʘʣʴʥʫʶ ʪʨʫʙʫ 

ʧʨʠ ʧʦʜʘʯʝ ʚʦʜʳ ʢ ʧʦʪʨʝʙʠʪʝʣʶ ʣʠʙʦ ʩʨʘʟʫ ʧʦʩʣʝ ʚʦʜʦʟʘʙʦʨʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʧʨʝʜʦʯʠʩʪʢʫ ʚ ʚʠʜʝ ʬʠʣʴʪʨʦʚ ʛʨʫ- 

ʙʦʡ ʦʯʠʩʪʢʠ. ʇʨʦʮʝʩʩ ʬʠʣʴʪʨʦʚʘʥʠʷ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʣʠʙʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʣʠʙʦ ʚ ʛʣʫʙʠʥʝ ʬʠʣʴʪʨʫʶʱʝʛʦ 

ʤʘʪʝʨʠʘʣʘ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʜʘʥʥʳʝ ʬʠʣʴʪʨʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʤʝʶʪ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʨʘʟʣʠʯʥʦʝ ʠʩʧʦʣʥʝʥʠʝ. 

ʅʘʧʨʠʤʝʨ, ʚ ʩʝʪʯʘʪʳʭ ʬʠʣʴʪʨʘʭ ʚ ʢʘʯʝʩʪʚʝ ʬʠʣʴʪʨʫʶʱʝʛʦ ʵʣʝʤʝʥʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʘʣʣʠʯʝʩʢʘʷ ʩʝʪʢʘ ʩ ʨʘʟʣʠʯ- 

ʥʳʤ ʨʘʟʤʝʨʦʤ ʷʯʝʝʢ - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʬʠʣʴʪʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʝ yʧʦʚʝʨʭʥʦʩʪʴʶ, ʘ ʚ ʜʠʩʢʦʚʳʭ ʬʠʣʴʪʨʘʭ 
ʠʣʠ ʢʘʨʪʨʠʜʞʥʳʭ ʬʠʣʴʪʨʘʭ ʠʟ ʥʘʤʦʪʘʥʥʦʛʦ ʠʣʠ ʧʦʨʠʩʪʦʛʦ ʧʦʣʠʧʨʦʧʠʣʝʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠʥʮʠʧ ʛʣʫʙʠʥʥʦʛʦ 

ʬʠʣʴʪʨʦʚʘʥʠʷ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ  ʩʣʫʯʘʝʚ ʧʨʠ ʬʠʣʴʪʨʦʚʘʥʠʠ ʚʦʜʳ, ʧʦʩʪʫʧʘʶʱʝʡ ʥʘ ʣʠʥʠʶ ʚʦʜʦʦʯʠʩʪʢʠ, ʚ ʢʘʯʝʩʪʚʝ 

ʬʠʣʴʪʨʦʚ ʛʨʫʙʦʡ ʦʯʠʩʪʢʠ ʧʨʝʠʤʫʱʝʩʪʚʦ ʠʤʝʶʪ ʜʠʩʢʦʚʳʝ ʬʠʣʴʪʨʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʝʪʯʘʪʳʤʠ - ʚʩʣʝʜʩʪʚʠʝ ʠʭ 

ʙʦʣʝʝ ʚʳʩʦʢʦʡ çʛʨʷʟʝʸʤʢʦʩʪʠè (ʧʨʠ ʵʪʦʤ ʨʘʟʤʝʨ ʫʜʘʣʷʝʤʳʭ ʯʘʩʪʠʮ ʦʪ 20 ʤʢʤ ʠ ʚʳʰʝ). 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʟʘʩʳʧʥʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʬʠʣʴʪʨʦʚ ʦʩʥʦʚʘʥ ʥʘ ʬʠʣʴʪʨʘʮʠʠ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʟʘʛʨʷʟʥʠʪʝ- 

ʣʝʡ ʯʝʨʝʟ ʩʣʦʠ ʟʝʨʥʠʩʪʳʭ ʠ ʧʦʨʠʩʪʳʭ ʬʠʣʴʪʨʫʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ ʨʘʟʣʠʯʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʧʣʦʪʥʦʩʪʠ, ʨʘʟʤʝʨʦʚ ʠ ʤʝ- 

ʭʘʥʠʟʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʩʦʜʝʨʞʘʱʠʤʠʩʷ ʚ ʠʩʭʦʜʥʦʡ ʚʦʜʝ ʟʘʛʨʷʟʥʠʪʝʣʷʤʠ. ʄʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʢʘʢ ʦʜʥʦʩʣʦʡ- 

ʥʳʝ, ʪʘʢ ʠ ʤʥʦʛʦʩʣʦʡʥʳʝ ʩʭʝʤʳ ʬʠʣʴʪʨʦʚʘʥʠʷ. ʌʠʣʴʪʨ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ  ʩʨʝʜʩʪʚʦʤ ʫʜʘʣʝʥʠʷ ʫʢʘʟʘʥʥʳʭ 

ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʩ ʨʝʡʪʠʥʛʦʤ ʜʦ 10 ʤʢʤ ʧʨʠ ʥʝʙʦʣʴʰʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʠ ʤʠʥʠʤʘʣʴʥʳʭ ʪʨʫʜʦʟʘʪʨʘʪʘʭ. ʆʙʩʣʫʞʠ- 

ʚʘʥʠʝ ʬʠʣʴʪʨʘ ʩʚʦʜʠʪʩʷ ʢ ʤʠʥʠʤʫʤʫ ʧʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʤʠʥʠʤʘʣʴʥʦʛʦ ʜʣʷ ʜʘʥʥʦʡ ʠʩʭʦʜʥʦʡ ʚʦʜʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦ- 

ʛʦ ʨʝʞʠʤʘ ʧʨʦʤʳʚʢʠ ʦʙʨʘʪʥʳʤ ʪʦʢʦʤ ʠʩʭʦʜʥʦʡ ʚʦʜʳ. ʈʝʞʠʤ ʧʨʦʤʳʚʢʠ ʥʝ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʭʠʤʨʝʘʛʝʥʪʦʚ 

ʠ ʚʝʩʴʤʘ ʢʨʘʪʢʦʚʨʝʤʝʥ. ʏʘʩʪʦʪʘ ʠ ʚʨʝʤʷ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʡ ʧʨʦʤʳʚʢʠ ʬʠʣʴʪʨʘ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʩʧʝʮʠʘʣʠʩʪʘʤʠ 

ʥʘ ʦʩʥʦʚʝ ʧʘʨʘʤʝʪʨʦʚ ʠʩʭʦʜʥʦʡ ʚʦʜʳ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠʤʝʥʷʝʤʦʡ ʬʠʣʴʪʨʫʶʱʝʡ ʟʘʛʨʫʟʢʠ. ʅʘʰʘ ʢʦʤʧʘʥʠʷ 
ʧʨʝʜʣʘʛʘʝʪ ʮʝʣʳʡ ʩʧʝʢʪʨ ʟʘʩʳʧʥʳʭ, ʧʨʦʤʳʚʥʳʭ ʬʠʣʴʪʨʦʚ ʩʦʙʩʪʚʝʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʠ ʩʙʦʨʢʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʊʋ3697-002-48147451-2004, ʢʘʢ ʩ ʨʫʯʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ, ʪʘʢ ʠ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ. ɺ ʢʦʥʩʪʨʫʢʮʠʠ 

ʜʘʥʥʳʭ ʬʠʣʴʪʨʦʚ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʢʘʢ ʧʦʣʠʤʝʨʥʳʝ, ʪʘʢ ʠ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʢʦʨʧʫʩʳ, ʩʧʝʮʠʘʣʴʥʳʝ ʨʘʩʧʨʝʜʝʣʠ- 

ʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ, ʨʘʟʣʠʯʥʳʝ ʬʠʣʴʪʨʫʶʱʠʝ ʟʘʛʨʫʟʢʠ, ʚʢʣʶʯʘʷ, ʥʘʧʨʠʤʝʨ, ʢʝʨʘʤʠʯʝʩʢʫʶ ʟʘʛʨʫʟʢʫ ʄʘʢʨʦʣʘʡʪÈ, 

ʧʦʟʚʦʣʷʶʱʫʶ ʧʨʦʠʟʚʦʜʠʪʴ ʬʠʣʴʪʨʦʚʘʥʠʝ ʚʦʜʳ ʩ ʚʳʩʦʢʠʤʠ ʩʢʦʨʦʩʪʷʤʠ. 

ʀʟ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ (ʨʝʢʠ, ʦʟʝʨʘ, ʧʨʫʜʳ ʠ ʪ. ʧ.) ʪʨʝʙʫʝʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʫʜʘʣʝʥʠʝ ʛʨʫʙʦʡ (ʨʘʟʤʝʨ ʯʘ- 

ʩʪʠ ʜʦ 10-3 ʤʤ), ʪʦʥʢʦʡ (10-3 ~ 10-4 ʤʤ) ʚʟʚʝʩʠ, ʢʦʣʣʦʠʜʥʦ-ʜʠʩʧʝʨʩʥʳʭ ʚʝʱʝʩʪʚ (10-6  ~ 10-4 ʤʤ) ʠ ʮʚʝʪʥʦʩʪʠ. ʂʘʢ 

ʠʟʚʝʩʪʥʦ, ʛʨʫʙʘʷ ʠ ʪʦʥʢʦʜʠʩʧʝʨʩʥʘʷ ʚʟʚʝʩʴ ʦʙʳʯʥʦ ʩʦʩʪʦʠʪ ʠʟ ʧʝʩʢʘ, ʛʣʠʥʳ, ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ, 

ʧʨʦʜʫʢʪʦʚ ʢʦʨʨʦʟʠʠ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɺ ʢʦʣʣʦʠʜʥʦʤ ʩʦʩʪʦʷʥʠʠ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝ- 

ʱʝʩʪʚʘ, ʦʢʠʩʣʳ ʤʝʪʘʣʣʦʚ (ʥʘʧʨʠʤʝʨ, ʞʝʣʝʟʘ, ʤʝʜʠ ʠ ʜʨ.), ʢʨʝʤʥʝʢʠʩʣʳʝ ʩʦʝʜʠʥʝʥʠʷ. ʋʜʘʣʝʥʠʝ ʠʟ ʚʦʜʳ ʪʦʥʢʦʡ 

ʚʟʚʝʩʠ ʠ ʢʦʣʣʦʠʜʥʳʭ ʚʝʱʝʩʪʚ (ʪ.ʝ. ʦʩʚʝʪʣʝʥʠʝ) ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʣʠʙʦ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʬʠʣʴʪʨʘʮʠʝʡ ʥʘ ʧʨʦʤʳʚʥʳʭ ʬʠʣʴʪʨʘʭ ʣʠʙʦ ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʫʩʪʘʥʦʚʢʘʭ, ʣʠʙʦ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, 
ʪʦʣʴʢʦ ʦʩʘʞʜʝʥʠʝʤ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʚʚʦʜʦʤ ʚ ʦʯʠʱʘʝʤʫʶ ʚʦʜʫ ʩʧʝʮʠʘʣʴʥʳʭ ʨʝʘʛʝʥʪʦʚ - ʵʪʦʪ ʧʨʦʮʝʩʩ ʥʘʟʳ- 

ʚʘʶʪ ʢʦʘʛʫʣʷʮʠʝʡ. 

ʄʝʪʦʜʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʦʩʚʝʪʣʝʥʠʷ ʠ ʢʦʘʛʫʣʷʮʠʠ ʠʩʭʦʜʥʦʡ ʚʦʜ rʚʳʙʠʨʘʶʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝ- 

ʨʘ ʠ ʚʝʣʠʯʠʥʳ ʟʘʛʨʷʟʥʝʥʠʡ. ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʢʦʘʛʫʣʷʮʠʠ ʩʣʦʞʝʥ, ʠ ʥʝʪ ʩʪʝʭʠʦʤʝʪʨʠʯʝʩʢʠʭ ʦʪʥʦʰʝ- 

ʥʠʡ ʤʝʞʜʫ ʜʦʟʠʨʫʝʤʳʤ ʢʦʘʛʫʣʷʥʪʦʤ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʨʘʩʪʚʦʨʝʥʥʳʭ ʢʦʣʣʦʠʜʥʳʭ ʚʝʱʝʩʪʚ. ʆʙʨʘʟʫʶʱʠʝʩʷ ʭʣʦʧʴʷ 

ʢʦʘʛʫʣʷʥʪʘ ʘʜʩʦʨʙʠʨʫʶʪ ʥʘ ʩʚʦʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʣʣʦʠʜʥʳʝ ʚʝʱʝʩʪʚʘ, ʚʳʜʝʣʷʷʩʴ ʧʨʠ ʵʪʦʤ ʚ ʚʠʜʝ ʦʩʘʜʢʘ. ɽʩʣʠ ʧʨʠ 

ʦʩʚʝʪʣʝʥʠʠ ʠ ʢʦʘʛʫʣʷʮʠʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʪʨʝʙʫʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʥʠʟʠʪʴ ʱʝʣʦʯʥʦʩʪʴ ʠ ʩʦʣʝʩʦʜʝʨʞʘʥʠʝ, ʵʪʠ 

ʧʨʦʮʝʩʩʳ ʩʦʚʤʝʱʘʶʪ ʩ ʠʟʚʝʩʪʢʦʚʘʥʠʝʤ ʚ ʦʩʚʝʪʣʠʪʝʣʷʭ. 

 
ʋʜʘʣʝʥʠʝ ʤʘʨʛʘʥʮʘ, ʞʝʣʝʟʘ 
ʆʜʥʦʡ ʠʟ ʧʨʦʙʣʝʤ, ʟʘʯʘʩʪʫʶ ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʚʦʜʳ ʠʟ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ (ʚ ʧʝʨʚʫʶ ʦʯʝ- 

ʨʝʜʴ, ʠʟ ʘʨʪʝʟʠʘʥʩʢʠʭ ʩʢʚʘʞʠʥ), ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʫʜʘʣʝʥʠʷ ʠʟ ʥʝʸ ʞʝʣʝʟʘ, ʤʘʨʛʘʥʮʘ. ʈʝʰʝʥʠʝ ʜʘʥʥʦʡ ʧʨʦʙʣʝ- 

ʤ  r- ʙʝʟ ʧʨʝʫʚʝʣʠʯʝʥʠʷ, ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʩʣʦʞʥʳʭ ʟʘʜʘʯ ʚ ʚʦʜʦʦʯʠʩʪʢʝ. 

ɾʝʣʝʟʦ ʠ ʤʘʨʛʘʥʝʮ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʧʨʠʨʦʜʥʳʭ ʚʦʜʘʭ ʚ ʬʦʨʤʝ ʤʠʥʝʨʘʣʴʥʳʭ ʠʣʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ 
ʛʫʤʠʥʦʚʳʭ ʠʣʠ ʥʝʢʦʪʦʨʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ (ʚʦʜʳ ʩ ʧʦʚʳʰʝʥʥʦʡ ʦʢʠʩʣʷʝʤʦʩʪʴʶ, ʠʤʝʶʱʠʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʘʛʨʝʩʩʠʚ- 

ʥʳʡ ʭʘʨʘʢʪʝʨ). ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʧʨʘʚʜʘʥʥʦʛʦ ʤʝʪʦʜʘ, ʧʨʠʤʝʥʠ- 

ʤʦʛʦ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʞʠʟʥʠ. ʂʘʞʜʳʡ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʧʨʠʤʝʥʠʤ ʪʦʣʴʢʦ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʣʫʯʘʷʭ ʠ ʠʤʝʝʪ 

ʢʘʢ ʜʦʩʪʦʠʥʩʪʚʘ, ʪʘʢ ʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ. ɺʳʙʦʨ ʪʝʭʥʦʣʦʛʠʠ ʦʯʠʩʪʢʠ ʚʦʜʳ ʦʪ ʞʝʣʝʟʘ ʠ ʤʘʨʛʘʥʮʘ ʟʘʚʠʩʠʪ ʦʪ 

WATERT EC H  
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ʂɸʊɸʃʆɻ ʆɹʆʈʋɼʆɺɸʅʀʗ ɼʃʗ ɺʆɼʆʇʆɼɻʆʊʆɺʂʀ 
ʩʦʙʩʪʚʝʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʩʙʦʨʢʠ) 

 

 

WATERT EC H   
ʧʨʠʨʦʜʳ ʩʦʝʜʠʥʝʥʠʡ ʞʝʣʝʟʘ ʠ ʤʘʨʛʘʥʮʘ, ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʱʸʣʦʯʥʦʩʪʠ, ʦʢʠʩʣʷʝʤʦʩʪʠ, ʨʅ ʚʦʜʳ ʠ ʜʨʫʛʠʭ ʧʦʢʘʟʘ- 
ʪʝʣʝʡ ʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʢʦʤʧʘʥʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʢ ʢʘʞʜʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʩʣʫʯʘʶ. ʇʨʠ ʵʪʦʤ ʦʯʝʥʴ 

ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʦʙʩʣʝʜʦʚʘʥʠʝ ʠʩʪʦʯʥʠʢʘ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʧʨʘʚʠʣʴʥʦ ʚʳʧʦʣʥʝʥʥʳʝ ʘʥʘʣʠʟʳ ʧʘʨʘʤʝʪʨʦʚ 

ʚʦʜʳ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʫʯʠʪʳʚʘʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʳʙʦʨ ʩʧʦʩʦʙʘ ʫʜʘʣʝʥʠʷ ʞʝʣʝʟʘ ʠ ʤʘʨʛʘʥʮʘ ʥʘʣʠʯʠʷ 
ʨʘʩʪʚʦʨʸʥʥʳʭ ʛʘʟʦʚ ʚ ʠʩʭʦʜʥʦʡ ʚʦʜʝ, ʦʯʝʥʴ ʚʘʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʨʘʚʠʣʴʥʫʶ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʶ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫ 

ʠʩʪʦʯʥʠʢʘ ʚʦʜʳ. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʩʧʦʩʦʙʦʚ ʫʜʘʣʝʥʠʷ ʞʝʣʝʟʘ ʠ ʤʘʨʛʘʥʮʘ ʠʟ ʚʦʜʳ. ɺ ʦʩʥʦʚʝ ʧʨʠʤʝʥʷʝʤʳʭ ʪʝʭʥʦʣʦʛʠʡ - 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʝʩʴ ʩʧʝʢʪʨ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʥʘ ʩʝʛʦʜʥʷ ʪʝʭʥʦʣʦʛʠʡ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ: ʥʘʧʨʠʤʝʨ, ʪʘʢʠʝ ʢʘʢ ʦʢʠʩʣʝʥʠʝ, 

ʢʘʪʘʣʠʪʠʯʝʩʢʦʝ ʦʢʠʩʣʝʥʠʝ, ʠʦʥʥʳʡ ʦʙʤʝʥ. ɻʘʨʘʥʪʠʷ ʧʨʘʚʠʣʴʥʦʛʦ ʚʳʙʦʨʘ ʪʝʭʥʦʣʦʛʠʠ ʦʯʠʩʪʢʠ ʚʦʜʳ ʜʦʩʪʠʛʘʝʪʩʷ ʚ 

ʪʦʤ ʯʠʩʣʝ ʙʣʘʛʦʜʘʨʷ ʫʤʝʥʠʶ ʨʘʙʦʪʘʪʴ ʩʦ ʤʥʦʛʠʤʠ ʚʝʜʫʱʠʤʠ ʟʘʨʫʙʝʞʥʳʤʠ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. 

ʆʢʠʩʣʝʥʠʝ ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ - ʢʘʢ ʘʵʨʘʮʠʝʡ (ʥʘʩʳʱʝʥʠʝ ʢʠʩʣʦʨʦʜʦʤ ʚʦʟʜʫʭʘ), 

ʧʨʠʤʝʥʝʥʠʝʤ ʢʘʢʦʛʦ-ʣʠʙʦ ʦʢʠʩʣʠʪʝʣʷ (ʥʘʧʨʠʤʝʨ, ʭʣʦʨʘ ʚ ʨʘʟʥʳʭ ʚʠʜʘʭ, ʦʟʦʥʘ, ʧʝʨʤʘʥʛʘʥʘʪʘ ʢʘʣʠʷ ʠ ʪ.ʧ.), ʪʘʢ ʠ 

ʧʨʠ ʬʠʣʴʪʨʦʚʘʥʠʠ ʚʦʜʳ ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʳʝ ʟʘʛʨʫʟʢʠ. 

ɼʣ ̫ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʥʳʭ ʩʧʦʩʦʙʦʚ ʫʜʘʣʝʥʠʷ ʞʝʣʝʟʘ ʠ ʤʘʨʛʘʥʮʘ ʧʨʠʤʝʥʷʝʪʩʷ ʨʘʟʣʠʯʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ: 
ʩʦʚʨʝʤʝʥʥʳʝ ʜʦʟʘʪʦʨʳ, ʬʠʣʴʪʨʳ, ʵʬʬʝʢʪʠʚʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʨʝʘʛʝʥʪʳ ʠ ʬʠʣʴʪʨʫʶʱʠʝ ʤʘʪʝʨʠʘʣʳ. 

 
ʉʦʨʙʮʠʷ 
ʇʦʜ ʩʦʨʙʮʠʦʥʥʦʡ ʦʯʠʩʪʢʦʡ ʚʦʜʳ ʦʙrʯʥʦ ʧʦʥʠʤʘʶʪ ʩʦʨʙʮʠʶ (ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʝ) ʚʝʱʝʩʪʚ ʥʘ ʧʦʚʝʨʭʥʦ- 

ʩʪʠ ʠʣʠ ʚ ʦʙʲʸʤʝ ʧʦʨ ʪʚʸʨʜʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʊʝʦʨʝʪʠʯʝʩʢʠ, ʣʶʙʦʝ ʪʝʣʦ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʛʨʘʥʠʯʝʥʦ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ, 
ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʝʱʝʩʪʚʦ ʝʛʦ ʧʦʪʝʥʮʠʘʣʴʥʦ ̫ ʚʣʷʝʪʩʷ ʩʦʨʙʝʥʪʦʤ. ʆʜʥʘʢʦ ʚ ʧʨʘʢʪʠʢʝ ʦʯʠʩʪʢʠ ʚʦʜʳ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʣʠʰʴ ʩʦʨʙʝʥʪʳ ʩ ʨʘʟʚʠʪʦʡ ʠʣʠ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, 

ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʳʭ ʟʥʘʯʠʪʝʣʴʥʦ ʵʬʬʝʢʪʠʚʥʝʝ. ʀʩʪʦʨʠʯʝʩʢʠ ʧʨʠʤʝʥʝʥʠʝ ʩʦʨʙʝʥʪʦʚ ʩʚʷʟʘʥʦ ʩ ʤʠʢʨʦʧʦʨʠʩʪʳʤʠ 

ʫʛʣʝʨʦʜʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ - ʘʢʪʠʚʥʳʤʠ ʫʛʣʷʤʠ (ɸʋ). ʅʝʩʤʦʪʨʷ ʥʘ ʠʥʪʝʥʩʠʚʥʳʝ ʧʦʠʩʢʠ, ʧʦʢʘ ʥʝ ʫʜʘʣʦʩʴ ʥʘʡʪʠ 

ʠʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʳʡ ʙʳʣ ʙ  rʩʪʦʣʴ ʵʬʬʝʢʪʠʚʝʥ ʚ ʢʘʯʝʩʪʚʝ ʩʦʨʙʝʥʪʘ, ʢʘʢ ɸʋ. 

ɺ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʳ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚʢʣʶʯʘʷ ʦʯʠʩʪʢʫ ʚʦʜʳ, ɸʋ ʧʨʠʥʘʜʣʝʞʠʪ ʥʝʤʘʣʘʷ ʨʦʣʴ. 

ʍʠʤʠʯʝʩʢʘʷ, ʥʝʬʪʝʭʠʤʠʯʝʩʢʘʷ ʠ ʨʦʜʩʪʚʝʥʥʳʝ ʩ ʥʠʤʠ ʦʪʨʘʩʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ  ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʟʘʛʨʷʟʥʠʪʝ- 

ʣʷʤʠ ʚʦʜʳ ʧʨʠʤʝʩʷʤʠ, ʢʦʪʦʨʳʝ ʥʝ ʠʟʚʣʝʢʘʶʪʩʷ ʠʟ ʥʝʸ ʤʝʭʘʥʠʯʝʩʢʠ ʠʣʠ ʥʝ ʦʢʠʩʣʷʶʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʠʦ- 

ʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʦʯʠʩʪʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʪʦʯʥʳʝ ʚʦʜʳ ʜʘʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ 

ʪʝʭʥʦʛʝʥʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʝʥʠʡ ʚʦʜʦʸʤʦʚ, ʫʭʫʜʰʘʷ ʠʭ ʩʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʚʳʟʳʚʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʩʧʝʮʠʘʣʴʥʦʡ ʦʯʠʩʪʢʠ ʚʦʜʳ ʧʝʨʝʜ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʝ yʜʣʷ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʳʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʮʝʣʝʡ. ʂʘʢ 

ʧʦʢʘʟʘʣʘ ʧʨʘʢʪʠʢʘ, ʩʦʨʙʮʠʦʥʥʘʷ ʦʯʠʩʪʢʘ ʩ ʧʦʤʦʱʴʶ ɸʋ ï ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙ ʦʯʠʩʪʢʠ ʚʦʜʳ ʦʪ ʤʥʦ- 
ʛʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʝʥʠʡ - ʦʩʪʘʪʦʯʥʦʛʦ ʭʣʦʨʘ, ʤʥʦʛʠʭ ʬʦʨʤ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ, ï ʘ ʪʘʢʞʝ ʜʣʷ ʫʣʫʯʰʝ- 

ʥʠʷ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʜʳ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʩʦʨʙʮʠʠ ʟʘʛʨʷʟʥʝʥʠʡ ʠʟ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ɸʋ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʛʨʘʥʫʣʠʨʦʚʘʥʥʦʤ, 

ʧʦʨʦʰʢʦʦʙʨʘʟʥʦʤ ʚʠʜʝ ʠʣʠ ʚ ʚʠʜʝ ʫʛʣʝʨʦʜʥʳʭ ʚʦʣʦʢʦʥ. 

ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʩʸ ʙʦʣʴʰʝʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘʭʦʜʷʪ ʥʝʫʛʣʝʨʦʜʥʳʝ ʩʦʨʙʝʥ- 

ʪ  rʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ - ʢʨʝʤʥʝʟʝʤʳ, ʮʝʦʣʠʪʳ, ʘʣʶʤʦʩʠʣʠʢʘʪʳ ʠ ʪ.ʧ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʪʘʢʠʭ ʩʦʨʙʝʥʪʦʚ ʦʙʫʩʣʦʚʣʝʥʦ ʠʭ ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʴʶ, ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʩʦʨʙʮʠʦʥʥʦʡ ʸʤʢʦʩʪʴʶ, ʢʘʪʠʦʥʦʦʙʤʝʥ- 

ʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ. ʇʨʠʤʝʨʦʤ ʚʳʩʦʢʦʡ ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʠ ʩʣʫʞʘʪ, ʥʘʧʨʠʤʝʨ, ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʫʜʘ- 

ʣʝʥʠʷ ʞʝʣʝʟʘ ʥʘ ʦʩʥʦʚʝ ʜʠʦʢʩʠʜʘ ʤʘʨʛʘʥʮʘ. 

ʀʥʞʝʥʝʨʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʩʦʨʙʮʠʦʥʥʦʡ ʦʯʠʩʪʢʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʚʠʜʦʤ ʧʨʠʤʝʥʷʝʤʦʛʦ ʩʦʨʙʝʥ- 

ʪʘ. ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʤ ʠ ʥʘʜʸʞʥʳʤ ʩʧʦʩʦʙʦʤ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʩʦʨʙʮʠʠ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ 

ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʭ ʫʛʣʝʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʝʫʛʣʝʨʦʜʥʳʭ ʩʦʨʙʝʥʪʦʚ ʚ ʢʘʯʝʩʪʚʝ ʬʠʣʴʪʨʫʶʱʝʡ ʟʘʛʨʫʟʢʠ ʟʘʩʳʧʥʳʭ 
ʤʝʭʘʥʠʯʝʩʢʠʭ ʬʠʣʴʪʨʦʚ. ʌʠʣʴʪʨʳ, ʟʘʛʨʫʞʝʥʥʳʝ ʜʘʥʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ, ʩʣʫʞʘʪ ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʠʤ ʙʘʨʴʝ- 

ʨʦʤ ʜʣʷ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʟʘʛʨʷʟʥʝʥʠʡ - ʜʘʞʝ ʧʨʠ ʢʦʣʝʙʘʥʠʷʭ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʡ ʠʩʭʦʜʥʦʡ ʚʦʜʳ. 

 
ʂʆʅʉʊʈʋʂʊʀɺʅʆɽ ʀʉʇʆʃʅɽʅʀɽ ʌʀʃʔʊʈʆɺ ʇʈʆʄʓɺʅʓʍ 

ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʠʣʴʪʨʳ ʧʨʦʤʳʚʥʳʝ ʦʩʚʝʪʣʠʪʝʣʴʥʦ-ʩʦʨʙʮʠʦʥʥʳʝ. 

ʌʠʣʴʪʨʳ ʧʨʦʤʳʚʥʳʝ ʧʦ ʊʋ 3697-002-48147451-2004 ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʝʨʪʠʢʘʣʴʥʳʝ ʥʘʧʦʨʥʳʝ ʩʢʦʨʳʝ 

ʦʜʥʦʢʘʤʝʨʥʳʝ ʬʠʣʴʪʨʳ ʩ ʜʨʝʥʘʞʥʦ-ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʤʥʦʛʦʭʦʜʦʚʳʤ ʢʣʘʧʘ- 

ʥʦʤ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ ʬʠʣʴʪʨʘʮʠʠ ʠ ʨʝʛʝʥʝʨʘʮʠʠ. 

ɺ ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ ʚʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʢʦʤʧʣʝʢʪʫʶʱʠʝ: 
Å  ʥʘʧʦʨʥʳʡ ʢʦʨʧʫʩ ʬʠʣʴʪʨʘ (ʙʘʣʣʦʥ), ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ, ʜʨʝʥʘʞʥʦ-ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʠ 

ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ - ʨʝʘʛʝʥʪʥʳʡ ʙʘʢ; 

Å  ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ï ʧʦ ɻʆʉʊ 2.601. 
ʅʘʧʦʨʥʳʡ ʢʦʨʧʫʩ ʬʠʣʴʪʨʘ ʚʳʧʦʣʥʝʥ ʠʟ ʩʪʘʣʠ ʩ ʟʘʱʠʪʥʳʤ ʧʦʢʨʳʪʠʝʤ (ʧʦʣʠʤʝʨʥʳʤ ʠ/ʠʣʠ  ʛʘʣʴʚʘʥʠʯʝ- 

ʩʢʠʤ) ʣʠʙʦ ʠʟʛʦʪʦʚʣʝʥ ʠʟ ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʌʠʣʴʪʨʳ ʠʤʝʶʪ ʩʝʨʪʠʬʠʢʘʪʳ ʩʦʦʪʚʝʪʩʪʚʠʷ ʠ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʟʘʢʣʶʯʝʥʠʷ. 
ɼʣ ̫ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʯʠʤ ʧʨʦʮʝʩʩʦʤ ʬʠʣʴʪʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʨʝʛʝʥʝʨʘʮʠʝʡ ʬʠʣʴʪʨʳ ʤʦʛʫʪ ʢʦʤʧʣʝʢʪʦʚʘʪʴ- 

ʩʷ ʨʘʟʣʠʯʥʳʤʠ ʙʦʢʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʦʪ ʚʝʜʫʱʠʭ ʟʘʨʫʙʝʞʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ: çFlackè, çClackè, çAutotrolè, çSiataè. 
ʇʦ ʟʘʧʨʦʩʫ ʚʤʝʩʪʦ ʙʣʦʢʦʚ ʫʧʨʘʚʣʝʥʠʷ ʬʠʣʴʪʨʳ ʤʦʛʫʪ ʙʳʪʴ ʫʢʦʤʧʣʝʢʪʦʚʘʥʳ ʟʘʧʦʨʥʦʡ ʘʨʤʘʪʫʨʦʡ ʩ ʨʫʯʥʳʤ, ʧʥʝʚ- 

ʤʘʪʠʯʝʩʢʠʤ, ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʠʣʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʤ ʧʨʠʚʦʜʦʤ ʠ ʦʩʥʘʱʘʪʴʩʷ ʢʦʥʪʨʦʣʣʝʨʦʤ (ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʩʪʳ- 
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ʌʀʃʔʊʈʓ ʇʈʆʄʓɺʅʓɽ 

 

 

ʢʦʚʢʠ ʩ ʢʦʥʪʨʦʣʣʝʨʘʤʠ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ). ʊʘʢʞʝ ʧʦ ʟʘʧʨʦʩʫ ʚʦʟʤʦʞʥʘ ʫʩʪʘʥʦʚʢʘ ʧʨʠʙʦʨʦʚ ʢʦʥʪʨʦʣʷ ʨʘʩʭʦʜʘ, ʜʘʚ- 
ʣʝʥʠʷ, ʫʨʦʚʥʷ ʠ ʢʘʯʝʩʪʚʘ ʚʦʜʳ, ʘ ʪʘʢʞʝ ʦʩʥʘʱʝʥʠʝ ʩʘʤʦʧʠʩʮʘʤʠ. ʇʨʦʙʦʦʪʙʦʨʥʳʝ ʢʨʘʥʳ ʩ ʜʨʝʥʘʞʥʳʤʠ ʣʦʪʢʘʤʠ, 
ʚʦʟʜʫʭʦʦʪʚʦʜʯʠʢʠ, ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʝ ʢʣʘʧʘʥʳ, ʨʝʛʫʣʷʪʦʨʳ ʜʘʚʣʝʥʠʷ, ʬʠʣʴʪʨʳ ʛʨʫʙʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ, 

ʘ ʪʘʢʞʝ ʚʭʦʜʥʳʝ/ʚʳʭʦʜʥʳʝ ʠ ʙʘʡʧʘʩʥʳʝ ʢʨʘʥʳ ʪʘʢʞʝ ʧʦʩʪʘʚʣʷʶʪʩʷ ʧʦ ʦʪʜʝʣʴʥʦʤʫ ʟʘʧʨʦʩʫ. ɺʦʟʤʦʞʥʘ ʧʦʩʪʘʚʢʘ 

ʬʠʣʴʪʨʦʚ, ʦʩʥʘʱʸʥʥʳʭ ʩʠʩʪʝʤʦʡ ʧʨʦʚʝʜʝʥʠ ̫ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʦʙʨʘʙʦʪʦʢ ʬʠʣʴʪʨʫʶʱʝʡ ʩʨʝʜʳ, ʥʘʧʨʠʤʝʨ, 

ʧʨʠ ʧʦʤʦʱʠ ʧʘʨʘ. 

ʋʧʨʘʚʣʝʥʠʝ ʫʩʪʘʥʦʚʢʘʤʠ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʢʘʢ ʚ ʨʫʯʥʦʤ ʠʣʠ ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʦʤ, ʪʘʢ ʠ ʚ ʘʚʪʦʤʘʪʠ- 

ʯʝʩʢʦʤ ʨʝʞʠʤʝ. ʇʨʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʦʢ ʢʦʥʪʨʦʣʴ ʚʳʨʘʙʦʪʢʠ (ʬʠʣʴʪʨʦʮʠʢʣ) ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ: 

ʧʦ ʩʠʛʥʘʣʫ ʪʘʡʤʝʨʘ, ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʦʙʨʘʙʦʪʘʥʥʦʡ ʚʦʜʳ, ʧʦ ʜʦʩʪʠʞʝʥʠʠ ʟʘʜʘʥʥʦʛʦ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ ʠʣʠ ʧʦ ʩʠʛ- 

ʥʘʣʫ ʦʪ ʫʩʪʨʦʡʩʪʚ ʠʟʤʝʨʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʯʠʱʝʥʥʦʡ ʚʦʜʳ (ʥʘʧʨʠʤʝʨ, ʤʫʪʥʦʤʝʨʘ). 

ɺ ʢʘʯʝʩʪʚʝ ʬʠʣʴʪʨʫʶʱʝʡ ʩʨʝʜʳ ʠʣʠ ʬʠʣʴʪʨʫʶʱʝʡ ʟʘʛʨʫʟʢʠ ʧʨʠʤʝʥʷʶʪ ʨʘʟʣʠʯʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʪʘʢʠʝ ʢʘʢ 

ʜʨʦʙʣʝʥʳʡ ʢʝʨʘʤʟʠʪ, ʘʥʪʨʘʮʠʪ, ʢʚʘʨʮʝʚʳʡ ʧʝʩʦʢ, ʘʢʪʠʚʠʨʦʚʘʥʥʳʡ ʫʛʦʣʴ ʠ ʜʨʫʛʠʝ ʤʘʪʝʨʠʘʣʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʦʡ ʥʝʦʙʭʦʜʠʤʫʶ ʩʪʝʧʝʥʴ ʦʯʠʩʪʢʠ ʠ ʦʙʣʘʜʘʶʱʠʝ ʪʨʝʙʫʝʤʦʡ 
ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʴʶ ʠ ʭʠʤʠʯʝʩʢʦʡ ʩʪʦʡʢʦʩʪʴʶ. ʈʝʢʦʤʝʥʜʫʝʤʳʝ ʩʢʦʨʦʩʪʠ ʬʠʣʴʪʨʘʮʠʠ ʠ ʦʙʨʘʪʥʦʡ ʧʨʦʤʳʚ- 

ʢʠ (ʚʟʨʳʭʣʝʥʠʷ) ʬʠʣʴʪʨʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʷʝʤʦʡ ʬʠʣʴʪʨʫʶʱʝʡ ʩʨʝʜʳ ʫʢʘʟʘʥʳ ʚ ʪʘʙʣ.  1. 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʫʩʪʘʥʦʚʦʢ ʥʘ ʦʩʥʦʚʝ ʧʨʦʤʳʚʥʳʭ ʬʠʣʴʪʨʦʚ, ʫʢʘʟʘʥʥʘʷ ʚ ʪʘʙʣʠʮʘʭ, ʦʧʨʝʜʝʣʝʥʘ ʩʦ- 

ʛʣʘʩʥʦ ʉʅʠʇ 2.04.02-84 ʠʩʭʦʜʷ ʠʟ ʧʨʠʤʝʥʝʥʠʷ ʬʠʣʴʪʨʫʶʱʝʛʦ ʩʣʦʷ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʢʚʘʨʮʝʚʦʛʦ ʧʝʩʢʘ ʢʨʫʧʥʦʩʪʴʶ 

0,5-1,2 ʤʤ (ʧʨʠ ʩʢʦʨʦʩʪʠ ʬʠʣʴʪʨʦʚʘʥʠʷ 6 ʤ/ʯ). 
ʌʠʣʴʪʨʳ ʜʦʣʞʥʳ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʚ ʟʘʢʨʳʪʳʭ ʧʦʤʝʱʝʥʠʷʭ. ɼʠʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨʳ ʚʥʫʪʨʠ ʧʦʤʝ- 

ʱʝʥʠʷ 5-37 0ʉ, ʚʣʘʞʥʦʩʪʴ ʚ ʧʦʤʝʱʝʥʠʠ ʥʝ ʙʦʣʝʝ 70%. 

ɼʘʚʣʝʥʠʝ ʚ  ʚʦʜʦʧʨʦʚʦʜʥʦʡ  ʩʝʪʠ  ʜʦʣʞʥʦ  ʥʘʭʦʜʠʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ 2,0é6,0 ʢʛʩ/ʩʤ2. ʇʨʝʜʝʣʴʥʳʝ ʧʦʪʝʨʠ 

ʥʘʧʦʨʘ ʚ ʬʠʣʴʪʨʘʭ ʧʨʠʥʠʤʘʶʪʩʷ ʩʦʛʣʘʩʥʦ ʉʅʠʇ 2.04.02-84 ʠ ʪʝʭʥʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʤʘʪʝʨʠʘʣʘ ʟʘʛʨʫʟʢʠ. 

ʌʠʣʴʪʨʳ, ʠʤʝʶʱʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ, ʜʦʣʞʥʳ ʨʘʙʦʪʘʪʴ ʦʪ ʩʝʪʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʩ ʯʘ- 

ʩʪʦʪʦʡ 50 ɻʮ ʠ ʥʦʤʠʥʘʣʴʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ 220/24/12 ɺ. ɺʦʟʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʦʡ ʬʠʣʴʪʨʘ 

ʚʨʫʯʥʫʶ ʩ ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʝʥʪʠʣʝʡ. 

ʂʣʠʤʘʪʠʯʝʩʢʦʝ ʠʩʧʦʣʥʝʥʠʝ ʋʍʃ, ʢʘʪʝʛʦʨʠʷ ʨʘʟʤʝʱʝʥʠʷ 4 ʧʦ ɻʆʉʊ 15150. 

WATERT EC H  

 

 
ʊɽʍʅʆʃʆɻʀʏɽʉʂʀɽ ɼɸʅʅʓɽ ʅɸʀɹʆʃɽɽ ʏɸʉʊʆ ʇʈʀʄɽʅʗɽʄʓʍ ʌʀʃʔʊʈʋʖʑʀʍ  ɿɸɻʈʋɿʆʂ  

ʊʘʙʣʠʮʘ 1 
 

 
ʅʘʠʤʝʥʦʚʘʥʠʝ 

 
ʇʣʦʪʥʦʩʪʴ, ʛ/ʩʤ3

 

 

ʅʘʩʳʧʥʦʡ ʚʝʩ, 

ʢʛ/ʣ 

 

ɻʨʘʥʫʣʦʤʝʪʨʠʯ. 

ʩʦʩʪʘʚ, ʤʤ 

 

ʉʢʦʨʦʩʪʴ 

ʚʟʨʳʭʣʝʥʠʷ, ʤ/ʯ 

 

ʉʢʦʨʦʩʪʴ 

ʬʠʣʴʪʨʦʚʘʥʠʷ, ʤ/ʯ 

 
Everzit N (ʜʨʦʙʣʝʥʳʡ ʘʥʪʨʘʮʠʪ) 

 
1,7 

 
0,86 

ʦʪ 0,6 ï 1,6 
ʜʦ 3,5 ï 7,0 

 
30-65 

 
5 - 30 

 

ʂʚʘʨʮʝʚʳʡ ʧʝʩʦʢ 
 

2,7 
 

1,7 
ʦʪ 0,4 ï 0,8 
ʜʦ 25 - 35 

 

40-65 
 

5 - 15 

 

ʂʝʨʘʤʠʢʘ çMacroliteè 
 

0,3-0,96 
 

-- 
 

0,17 ï 1,4 
 

20-25 
 

5 - 30 

 

BIRM 
 

2,0 
 

0,7é0,8 
 

0,5 ï 1,7 
 

20-30 
 

5 -15 

 

Everzit Mn 
 

3,5 
 

2,0 
 

0,5 ï 1,5 
 

50 - 65 
 

5 - 25 

 

ʄʊʄ 
 

1,7 
 

0,43 
 

0,5 ï 1,7 
 

20-25 
 

5 - 12 

 

ʄanganese Greensand 
 

2,4-2,9 
 

1,36 
 

0,25 ï 1,2 
 

19-29 
 

5 - 14 

 
ɸʢʪʠʚʠʨʦʚʘʥʥʳʡ ʫʛʦʣʴ 

 
0,65 

 
0,48 

 
0,4 -1,4 

 
15-20 

 
5 - 25 

 
 

ʇʨʠʤʝʯʘʥʠʷ: 
- ʪʘʙʣʠʮʘ ʩʦʩʪʘʚʣʝʥʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʬʠʣʴʪʨʫʶʱʠʭ ʩʨʝʜ; 

- ʩʢʦʨʦʩʪʠ ʬʠʣʴʪʨʦʚʘʥʠʷ ʜʦʣʞʥʳ ʚ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʚʳʙʠʨʘʪʴʩʷ ʪʝʭʥʦʣʦʛʦʤ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʘʩʯʸʪʘ ʣʠʙʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʪʠʚʥ-r 

ʤʠ ʜʦʢʫʤʝʥʪʘʤʠ. 
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ʂɸʊɸʃʆɻ ʆɹʆʈʋɼʆɺɸʅʀʗ ɼʃʗ ɺʆɼʆʇʆɼɻʆʊʆɺʂʀ 
ʩʦʙʩʪʚʝʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʩʙʦʨʢʠ) 

 

 

WATERT EC H  4.2.1. ʌʀʃʔʊʈʓ ʇʈʆʄʓɺʅʓɽ ʇɽʈʀʆɼʀʏɽʉʂʆɻʆ ɼɽʁʉʊɺʀʗ ʆʉɺɽʊʃʀʊɽʃʔʅʆ-ʉʆʈɹʎʀʆʅʅʓɽ 

 

(SINGLE ï ʦʜʠʥ ʬʠʣʴʪʨ) 
 
 

ʄʦʜʝʣʴ*   
ʇʨʦʠʟʚʦʜʠ- 

ʪʝʣʴʥʦʩʪʴ, ʤ3/ʯ ** 

 

 
 
 
ɼʠʘʤʝʪʨ ʢʦʨʧʫʩʘ, 

,ɲ ʤʤ*** 

 

 
 
 
ʆʙʲʸʤ ʢʦʨʧʫʩʘ, 

ʣ 

 

 
 
 
ʆʙʲʸʤ ʬʠʣʴʪʨʫʶʱʝʡ 

ʩʨʝʜʳ, ʣ** 

 
 

ʊʘʙʣʠʮʘ 2 

ʇʨʠʩʦʝʜʠʥʠʪʝʣʴʥʳʝ 

ʨʘʟʤʝʨʳ 

ʚʭʦʜ-ʚʳʭʦʜ-ʜʨʝʥʘʞ 

FF-SI 0844/251 T ʦʪ 0,12 ʜʦ 0,78  210 33,6/1,2  10 ï 24 
 

FF-SI 1054/251 T ʦʪ 0,19 ʜʦ 1,21 257 60,7/2,4  20 ï 45 
 

FF-SI 1252/251  T ʦʪ 0,28 ʜʦ 1,75 304  84,0/3,8 30 ï 60 
 

FF-SI 1354/251 T ʦʪ 0,34 ʜʦ 2,06  334  103,1/5,2 35 ï 70 
 

FF-SI 1465/251 T ʦʪ 0,38 ʜʦ 2,39 369  140,0/7,3  40 ï 100 
 

FF-SI 1665/275 T ʦʪ 0,5 ʜʦ 3,1 406  170,0/10,1 50 ï 120 
 

FF-SI 1865/275 T ʦʪ 0,6 ʜʦ 3,9  469  250,0/15,1 60 ï 170 
 

FF-SI 2160/285 T ʦʪ 0,8 ʜʦ 5,3  552 310,0/24,0  90 ï 220 
 

FF-SI 2469/285  T ʦʪ 1,1 ʜʦ 7,0 610 450,0/35,0 100 ï 320 
 

FF-SI 3072/315 T ʦʪ 1,8 ʜʦ 10,9 770 710/67 180 ï 500 

 

3/4"-3/4"-1/2" 

 
 
 
 

1"-1"-3/4" 

 
 
1  1/2"-1 1/2"-1" 

 

FF-SI 3672/315 T ʦʪ 2,6 ʜʦ 15,7 927 1020/116 260 ï 700 
 

FF-SI 4278/315 T ʦʪ 3,5 ʜʦ 21,4 1074 1360/176 350 - 1000 

 

2"-2"-2" 

 
* ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʠʚʝʜʝʥʳ ʤʦʜʝʣʠ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤʠ ʢʣʘʧʘʥʘʤʠ  ʫʧʨʘʚʣʝʥʠʷ çFleckè, ʚʦʟʤʦʞʥʳ ʢʦʤʧʣʝʢʪʘʮʠʠ ʜʨʫʛʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ 
ʫʧʨʘʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʨʫʯʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 

** ʫʪʦʯʥʷʝʪʩʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʯʸʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʷʝʤʦʡ ʬʠʣʴʪʨʫʶʱʝʡ ʩʨʝʜʳ ʠ ʪʝʭʥʦʣʦʛʠʠ 

*** ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʢʦʨʧʫʩʦʚ ʜʨʫʛʠʭ ʨʘʟʤʝʨʦʚ 

- ʦʙʲʸʤ ʬʠʣʴʪʨʘ ʫʢʘʟʘʥ ʢʘʢ ʦʙʱʠʡ/ʵʣʣʠʧʩʥʦʡ ʥʠʞʥʝʡ ʯʘʩʪʠ 

 

ʄʦʜʝʣʴ A B ʉ D H 

FF-SI 0844/251 T 1286 1126 951 210 1120 

FF-SI 1054/251 T 1547 1387 1170 257 1380 

FF-SI 1252/251  T 1503 1343 1097 304 1321 

FF-SI 1354/251 T 1541 1381 1119 334 1367 

FF-SI 1465/251 T 1980 1820 1376 369 1630 

FF-SI 1665/275 T 2020 1820 1371 406 1642 

FF-SI 1865/275 T 2080 1880 1350 469 1656 

FF-SI 2160/285 T 1980 1760 1155 552 1514 

FF-SI 2469/285  T 2230 2010 1327 610 1740 

FF-SI 3072/315 T 2340 2040 1313 770 1814 

FF-SI 3672/315 T 2410 2110 1266 927 1848 

FF-SI 4278/315 T 2338 2038 1200 1074 1878 
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ʌʀʃʔʊʈʓ ʇʈʆʄʓɺʅʓɽ 

 

 

4.2.2. ʌʀʃʔʊʈʓ ʇʈʆʄʓɺʅʓɽ ʆʉɺɽʊʃʀʊɽʃʔʅʆ-ʉʆʈɹʎʀʆʅʅʓɽ ʅɽʇʈɽʈʓɺʅʆɻʆ ɼɽʁʉʊɺʀʗ 

 
(DUPLEX ï ʫʩʣʦʚʥʦ ʥʝʧʨʝʨʳʚʥʳʡ ʨʝʞʠʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʚʫʭ ʬʠʣʴʪʨʦʚ) 

 
 

 
ʊʘʙʣʠʮʘ 3 

WATERT EC H  

 

 
ʄʦʜʝʣʴ* 

 

ʇʨʦʠʟʚʦʜʠ- 

ʪʝʣʴʥʦʩʪʴ ʢʘʞʜʦʛʦ 

ʬʠʣʴʪʨʘ, ʤ3/ʯ ** 

 

ɼʠʘʤʝʪʨ 

ʢʦʨʧʫʩʦʚ, 

,ɲ ʤʤ*** 

 
ʆʙʲʤy ʦʜʥʦʛʦ 

ʢʦʨʧʫʩʘ, ʣ 

 

ʆʙʲʸʤ 

ʬʠʣʴʪʨʫʶʱʝʡ ʩʨʝʜʳ 

ʦʜʥʦʛʦ ʢʦʨʧʫʩʘ, ʣ** 

 

ʇʨʠʩʦʝʜʠʥʠʪʝʣʴʥʳʝ 

ʨʘʟʤʝʨʳ (Rp) 

ʚʭʦʜ-ʚʳʭʦʜ-ʜʨʝʥʘʞ 
 

FF-DU 0844/251 T ʦʪ 0,12 ʜʦ 0,78  210 33,6/1,2  10 ï 24 
 

FF-DU 1054/251 T ʦʪ 0,19 ʜʦ 1,21 257 60,7/2,4  20 ï 45 
 

FF-DU 1252/251 T ʦʪ 0,28 ʜʦ 1,75 304  84,0/3,8 30 ï 60 
 

FF-DU 1354/251 T ʦʪ 0,34 ʜʦ 2,06  334  103,1/5,2 35 ï 70 
 

FF-DU 1465/251 T ʦʪ 0,38 ʜʦ 2,39 369  140,0/7,3  40 ï 100 
 

FF-DU 1665/275 T ʦʪ 0,5 ʜʦ 3,1 406  170,0/10,1 50 ï 120 
 

FF-DU 1865/275 T ʦʪ 0,6 ʜʦ 3,9  469  250,0/15,1 60 ï 170 
 

FF-DU 2160/285 T ʦʪ 0,8 ʜʦ 5,3  552 310,0/24,0  90 ï 220 
 

FF-DU 2469/285  T ʦʪ 1,1 ʜʦ 7,0 610 450,0/35,0 100 ï 320 
 

FF-DU 3072/315 T ʦʪ 1,8 ʜʦ 10,9 770 710/67 180 ï 500 

 

3/4"-3/4"- 1/2" 

 
 
 
 

1"-1"-3/4" 

 
 
1  1/2" - 1  1/2" - 1" 

 

FF-DU 3672/315 T ʦʪ 2,6 ʜʦ 15,7 927 1020/116 260 ï 700 
 

FF-DU 4278/315 T ʦʪ 3,5 ʜʦ 21,4 1074 1360/176 350 - 1000 

 

2"-2"-2" 

 
* ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʠʚʝʜʝʥʳ ʤʦʜʝʣʠ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤʠ ʢʣʘʧʘʥʘʤʠ  ʫʧʨʘʚʣʝʥʠʷ çFleckè, ʚʦʟʤʦʞʥʳ ʢʦʤʧʣʝʢʪʘʮʠʠ ʜʨʫʛʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ 
ʫʧʨʘʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʨʫʯʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 

** ʫʪʦʯʥʷʝʪʩʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʯʸʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʷʝʤʦʡ ʬʠʣʴʪʨʫʶʱʝʡ ʩʨʝʜʳ ʠ ʪʝʭʥʦʣʦʛʠʠ 

*** ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʢʦʨʧʫʩʦʚ ʜʨʫʛʠʭ ʨʘʟʤʝʨʦʚ 

- ʦʙʲʸʤ ʬʠʣʴʪʨʘ ʫʢʘʟʘʥ ʢʘʢ ʦʙʱʠʡ/ʵʣʣʠʧʩʥʦʡ ʥʠʞʥʝʡ ʯʘʩʪʠ 

 

ʄʦʜʝʣʴ A B ʉ D H L 

FF-DU 0844/251 T 1286 1126 951 210 1120 310-910 

FF-DU 1054/251 T 1547 1387 1170 257 1380 357-957 

FF-DU 1252/251 T 1503 1343 1097 304 1321 404-1004 

FF-DU 1354/251 T 1541 1381 1119 334 1367 434-1034 

FF-DU 1465/251 T 1980 1820 1376 369 1630 469-1069 

FF-DU 1665/275 T 2020 1820 1371 406 1642 506-1106 

FF-DU 1865/275 T 2080 1880 1350 469 1656 569-1169 

FF-DU 2160/285 T 1980 1760 1155 552 1514 652-1304 

FF-DU 2469/285  T 2230 2010 1327 610 1740 710-1420 

FF-DU 3072/315 T 2340 2040 1313 770 1814 870-1740 

FF-DU 3672/315 T 2410 2110 1266 927 1848 1027-2054 

FF-DU 4278/315 T 2338 2038 1200 1074 1878 1174-2348 



ʂɸʊɸʃʆɻ ʆɹʆʈʋɼʆɺɸʅʀʗ ɼʃʗ ɺʆɼʆʇʆɼɻʆʊʆɺʂʀ 
ʩʦʙʩʪʚʝʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʩʙʦʨʢʠ) 

16 

 

 

ʂɸʊɸʃʆɻ ʆɹʆʈʋɼʆɺɸʅʀʗ ɼʃʗ ɺʆɼʆʇʆɼɻʆʊʆɺʂʀ 
ʩʦʙʩʪʚʝʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʩʙʦʨʢʠ) 

 

 
 
 
 
 

WATERT EC H  ʇʨʠʤʝʯʘʥʠʝ 

ʂʨʦʤʝ ʫʩʪʘʥʦʚʦʢ ʥʝʧʨʝʨʳʚʥʦʛʦ ʜʝʡʩʪʚʠʷ Duplex (ʥʘ ʦʩʥʦʚʝ 

ʜʚʫʭ ʬʠʣʴʪʨʦʚ) ʧʨʝʜʣʘʛʘʶʪʩʷ ʢ ʧʨʠʤʝʥʝʥʠʶ ʠ ʫʩʪʘʥʦʚʢʠ ʥʝʧʨʝʨʳʚ- 

ʥʦʛʦ ʜʝʡʩʪʚʠʷ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʬʠʣʴʪʨʦʚ ʩ ʜʠʘʤʝʪʨʦʤ ʜʦ 

3,4 ʤ. ʇʨʠ ʵʪʦʤ ʚ ʦʙʦʟʥʘʯʝʥʠʠ ʤʦʜʝʣʠ ʫʩʪʘʥʦʚʢʠ ʚʚʦʜʠʪʩʷ ʫʢʘʟʘʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʬʠʣʴʪʨʦʚ. ʅʘʧʨʠʤʝʨ, ʤʦʜʝʣʴ FF-ʄ6 4278/315 ʊ ʦʟʥʘʯʘ- 
ʝʪ, ʯʪʦ ʦʥʘ ʩʦʩʪʦʠʪ ʠʟ 6-ʪʠ ʬʠʣʴʪʨʦʚ ʨʘʟʤʝʨʥʦʩʪʴʶ 4278, ʢʘʞʜʳʡ ʠʟ 

ʢʦʪʦʨʳʭ ʫʧʨʘʚʣʷʝʪʩʷ ʢʣʘʧʘʥʦʤ Fleck 3150. 

 
ʅʘ ʬʦʪʦ ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʠʤʝʨ ʫʩʪʘʥʦʚʢʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʜʝʡ- 

ʩʪʚʠʷ ï ʤʦʜʝʣʴ FF-ʄ8 3672/315 (ʩ 8-  ʁʧʨʦʤʳʚʥʳʤʠ ʦʩʚʝʪʣʠʪʝʣʴʥʦ- 

ʩʦʨʙʮʠʦʥʥʳʤʠ ʬʠʣʴʪʨʘʤʠ). ʋʧʨʘʚʣʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ. 

 
 
 
 
 
 
 
 
 
 

 

4.3. ʋʉʊɸʅʆɺʂʀ ʀʆʅʆʆɹʄɽʅʅʓɽ 
 
ʅɸɿʅɸʏɽʅʀɽ 

ʆʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ ʠʦʥʦʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʟʘʢʣʶʯʘʝʪʩ ̫ ʚ ʩʣʝʜʫʶʱʝʤ: ʧʦʜʣʝʞʘʱʘ ̫ʦʯʠʩʪʢʝ ʚʦʜʘ ʧʨʦ- 

ʭʦʜʠʪ ʯʝʨʝʟ ʦʜʠʥ ʠʣʠ ʩʠʩʪʝʤʫ ʬʠʣʪɹʨʦʚ, ʟʘʧʦʣʥʝʥʥʳʭ ʠʦʥʦʦʙʤʝʥʥʳʤʠ ʩʤʦʣʘʤʠ. ʇʨʠ ʵʪʦʤ ʠʦʥʦʦʙʤʝʥʥʳʝ ʩʤʦʣʳ 

ʧʦʜʙʠʨʘʶʪʩ ̫ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʨʝʙʫʝʤʦʡ ʟʘʜʘʯʠ ʜʣ̫ ʨʘʟʥʳʭ ʧʨʦʮʝʩʩʦʚ ï ʫʤʷʛʯʝʥʠʝ, ʩʥʠʞʝʥʠʝ ʱʸʣʦʯʥʦʩʪʠ, ʦʙʝʩ- 

ʩʦʣʠʚʘʥʠʝ, ʫʜʘʣʝʥʠʝ ʥʠʪʨʘʪʦʚ ʠ ʪ.ʜ., ï ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʫʜʘʣʷʶʪʩ ̫ʠʟ ʚʦʜr ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʦʥr ʠ ʦʙʤʝʥʠʚʘʶʪʩʷ 

ʵʢʚʠʚʘʣʝʥʪʥʳʤʠ ʢʦʣʠʯʝʩʪʚʘʤʠ ʜʨʫʛʠʭ ʠʦʥʦʚ ʪʦʛʦ ʞʝ ʟʘʨʷʜʘ, ʚʳʧʫʱʝʥʥʳʭ ʠʦʥʠʪʦʤ. 

ʀʦʥʥʳʡ ʦʙʤʝʥ ʧʨʠʤʝʥʷʝʪʩ ̫ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʫʢʨʫʧʥʸʥʥʦ ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪ ɹʥʘ ʩʣʝʜʫʶʱʠʝ: 

Å  ʫʤʷʛʯʝʥʠʝ; 
Å  ʩʥʠʞʝʥʠʝ ʫʨʦʚʥ ̫ɦ ʸʣʦʯʥʦʩʪʠ (ʜʝʢʘʨʙʦʥʠʟʘʮʠʷ); 

Å  ʯʘʩʪʠʯʥʦʝ ʠʣʠ ʧʦʣʥʦʝ ʦʙʝʩʩʦʣʠʚʘʥʠʝ; 

Å  ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ, ʥʘʧʨʠʤʝʨ, ʫʜʘʣʝʥʠʝ ʥʠʪʨʘʪʦʚ, ʫʜʘʣʝʥʠʝ ʙʦʨʘ, ʦʯʠʩʪʢʘ ʨʘʩʪʚʦʨʦʚ ʚ ʬʘʨʤʘʮʝʚʪʠ- 

ʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʪ.ʧ. 

ɺ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʉɺʊ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʝr ʫʩʪʘʥʦʚʢʠ ʜʣ̫ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʝʭ- 
ʥʦʣʦʛʠʡ ʠʦʥʥʦʛʦ ʦʙʤʝʥʘ - ʦʪ ʤʘʣʭr ʩʠʩʪʝʤ ʜʣ̫ ʦʙʨʘʙʦʪʢʠ ʚʦʜʳ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʙʳʪʫ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʮʝʣʷʭ, ʜʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʚʝʨʭʯʠʩʪʦʡ ʚʦʜr ʜʣ̫ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʠ ʠ ʜʣ̫ ʪʝʧʣʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ.  ʇʨʠ ʵʪʦʤ ʜʣ̫ ʨʘʩʯʸʪʘ ʠ ʧʨʦʝʢ- 

ʪʠʨʦʚʘʥʠ ̫ʠʦʥʦʦʙʤʝʥʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʚʳʙʦʨʘ ʪʠʧʘ ʩʤʦʣ, ʪʠʧʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʨʝʘʛʝʥʪʦʚ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʠʩʭʦʜʥʳʭ 

ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʶʪʩ ̫ʧʨʝʜʩʪʘʚʣʷʝʤʳʝ ʟʘʢʘʟʯʠʢʦʤ ʜʘʥʥʳʝ ʧʦ ʘʥʘʣʠʟʫ ʠʩʭʦʜʥʦʡ ʚʦʜʳ, ʪʨʝʙʦʚʘʥʠ ̫ʢ ʦʙʨʘʙʦʪʘʥʥʦʡ 

ʚʦʜʝ, ʪʨʝʙʫʝʤʘ ̫ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪ ɹ ʠ ʨʝʞʠʤ ʨʘʙʦʪ rʫʩʪʘʥʦʚʢʠ. ʂʣʠʝʥʪʘʤ ʤʦʛʫʪ ʙʳʪɹ ʧʨʝʜʣʦʞʝʥ rʢʘʢ ʪʨʘʜʠʮʠʦʥ- 

ʥ ʝr ʧʨʷʤʦʪʦʯʥʳʝ ʩʠʩʪʝʤʳ, ʪʘʢ ʠ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʦʪʠʚʦʪʦʯʥʳʝ. ʂʦʨʧʫʩʘ ʠʦʥʦʦʙʤʝʥʥʳʭ ʬʠʣʴʪʨʦʚ ʤʘʣʦʛʘʙʘ- 

ʨʠʪʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʧʦʣʥʷʶʪʩ ̫ʠʟ ʘʨʤʠʨʦʚʘʥʥʦʛʦ ʧʣʘʩʪʠʢʘ ʣʠʙʦ ʤʝʪʘʣʣʘ ʩ ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʦʡ ʦʙʨʘ- 

ʙʦʪʢʦʡ. ʇʨʦʤʳʰʣʝʥʥʳʝ ʞʝ ʫʩʪʘʥʦʚʢʠ ʦʙʳʯʥʦ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩ ̫ʠʟ ʩʪʘʣʠ, ʘ ʚʥʫʪʨʝʥʥʠʝ ʨʘʙʦʯʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʩʫʜʦʚ 

ʛʫʤʤʠʨʫʶʪʩʷ. ʋʧʨʘʚʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʦʧʝʨʘʮʠʷʤʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʠʦʥʦʦʙʤʝʥʥʳʭ ʫʩʪʘʥʦʚʢʘʭ - ʪʘʢʠʤʠ ʢʘʢ 

ʨʝʛʝʥʝʨʘʮʠʷ, ʧʨʦʤrʚʢʘ ʠ ʪ.ʧ. ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩ ̫ʚ ʨʫʯʥʦʤ, ʥʦ ʯʘʝɦ ʚ ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʠʣʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ 

ʨʝʞʠʤʘʭ. 

ʉʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʧʦʩʪʘʚʱʠʢʘʤʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʦʙʦʨʫʜʦʚʘʥʠ ̫ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʘʥʠʠ 
ʨʝʰʘʪ ɹʧʨʦʙʣʝʤ rʦʯʠʩʪʢʠ ʚʦʜr ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʧʦ ʟʘʜʘʥʠ ʁʢʣʠʝʥʪʦʚ ʥʘ ʚʳʩʦʢʦʤ ʪʝʭ- 

ʥʠʯʝʩʢʦʤ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʢʘʢ ʜʣ̫ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʪʘʢ ʠ ʜʣ̫ ʧʨʦʤʳʰʣʝʥʥʳʭ ʮʝʣʝʡ, ʚ ʪʦʤ 

ʯʠʩʣʝ - ʜʣ̫ ʩʪʘʥʮʠʡ ʧʦʜʛʦʪʦʚʢʠ ʧʠʪʴʝʚʦʡ ʚʦʜʳ, ʜʣ̫ ʩʠʩʪʝʤ ʦʙʦʨʦʪʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʚ ʧʦʜʛʦʪʦʚʢʝ ʚʦʜr ʜʣ̫ ʢʦʪ- 

ʣʦʚ, ɻ ʣʝʢʪʨʦʩʪʘʥʮʠʡ, ʚʦʜʦʧʦʜʛʦʪʦʚʢʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠ ̫ʠ ʘʣʢʦʛʦʣʴʥʳʭ ʠ ʙʝʟʘʣʢʦʛʦʣʴʥʳʭ ʥʘʧʠʪʢʦʚ. 

 
ʋʉʊɸʅʆɺʂʀ ʋʄʗɻʏɽʅʀʗ 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʙʱʘ̫ ʞʸʩʪʢʦʩʪ ɹʚʦʜr (ɾʦ) ʦʧʨʝʜʝʣʷʝʪʩ ̫ʩʫʤʤʘʨʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʥʝʡ ʢʘʪʠʦʥʦʚ ʢʘʣʴʮʠʷ 

ʠ ʤʘʛʥʠʷ, ʚʳʨʘʞʝʥʥʳʤ ʚ ʤʠʣʣʠʛʨʘʤʤ-ʵʢʚʠʚʘʣʝʥʪʘʭ ʥʘ ʣʠʪʨ (ʤʛ-ʵʢʚ/ʣ). ʏʘʩʪɹ ʦʙʱʝʡ ʞʸʩʪʢʦʩʪʠ (ʚ ʧʨʝʜʝʣʴʥʦʤ ʩʣʫ- 

ʯʘʝ - ʚʩʷ), ʵʢʚʠʚʘʣʝʥʪʥʘ ̫ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʠʢʘʨʙʦʥʘʪ-ʠʦʥʦʚ ʅʉʆ3, ʥʘʟʳʚʘʝʪʩ ̫ʢʘʨʙʦʥʘʪʥʦʡ (ʚʨʝʤʝʥʥʦʡ) ʞʸʩʪʢʦʩʪʴʶ 

(ɾʢ) ʠ ʟʘʚʠʩʠʪ ʦʪ ʩʦʜʝʨʞʘʥʠ ̫ ʩʚʷʟʘʥʥʦʡ ʫʛʣʝʢʠʩʣʦʪʳ. ʈʘʟʥʦʩʪ ɹʤʝʞʜʫ ʦʙʱʝʡ ʠ ʢʘʨʙʦʥʘʪʥʦʡ ʞʸʩʪʢʦʩʪʴ ʁ- ɻ ʪʦ ʧʦʩʪʦ- 

ʷʥʥʘ̫ (ʥʝʢʘʨʙʦʥʘʪʥʘʷ) ʞʸʩʪʢʦʩʪʴ. ʉʭʝʤʘʪʠʯʥʦ ɻʪʠ ʩʦʦʪʥʦʰʝʥʠ ̫ʧʨʝʜʩʪʘʚʣʝʥ rʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
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ʋʉʊɸʅʆɺʂʀ ʀʆʅʆʆɹʄɽʅʅʓɽ 

 

 

 ʂɸʊʀʆʅʓ ɸʅʀʆʅʓ 
 

 
 
ɸʥʘʣʠʟ ʠʩʭʦʜʥʦʡ 

ʚʦʜʳ 

 

ɾʸʩʪʢʦʩʪʴ 

ʦʙʱʘʷ 

ɺʨʝʤʝʥʥʘʷ  
ɾʸʩʪʢʦʩʪʴ ʦʙʱʘʷ 

ʑʸʣʦʯʥʦʩʪʴ 

ʇʦʩʪʦʷʥʥʘʷ 
 

 
äɸ ʩʠʣʴʥʳʭ ʢʠʩʣʦʪ  Na 

K 

 

WATERT EC H  
 

 
 
 
 
 
 

ʇʨʠ ʠʦʥʦʦʙʤʝʥʥʦʤ ʩʧʦʩʦʙʝ ʫʤʷʛʯʝʥʠ ̫ʧʨʦʠʩʭʦʜʠʪ ʟʘʤʝʥʘ ʩʦʣʝʡ ʢʘʣʴʮʠ ̫(Ca2+), ʤʘʛʥʠʷ (Mg2+) ʥʘ ʥʘʪʨʠʡ 
(Na+) ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ: 

 
Ca HCO

3
  

+   R   ï  Na  ᵾ R 

Ca 
 

 
+ Na 

HCO
3

 

Mg Cl Mg Cl 

Na SO
4

 Na SO
4

 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʤʝʩʪʦ ʢʘʣʴʮʠʷ (Ca2+), ʤʘʛʥʠʷ (Mg2+) ʚʚʦʜʠʪʩʷ ʵʢʚʠʚʘʣʝʥʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʪʨʠʷ (Na+). 

ʉʘʤ ʠʦʥʦʦʙʤʝʥʥʳʡ ʧʨʦʮʝʩʩ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʬʠʣʴʪʨʦʚʘʥʠʠ ʚʦʜʳ ʯʝʨʝʟ ʩʣʦʡ ʠʦʥʦʦʙʤʝʥʥʦʡ ʩʤʦʣʳ (ʧʨʝʜ- 

ʩʪʘʚʣʷʶʱʝʡ ʩʦʙʦʡ ʩʠʣʴʥʦʢʠʩʣʦʪʥʳʡ ʢʘʪʠʦʥʠʪ ʚ Na-ʬʦʨʤʝ), ʟʘʛʨʫʞʝʥʥʳʡ ʚ ʬʠʣʴʪʨ ʠ ʧʝʨʠʦʜʠʯʝʩʢʠ, ʧʦ ʠʩʪʦʱʝ- 

ʥʠʠ, ʨʝʛʝʥʝʨʠʨʫʝʤʳʡ ʨʘʩʪʚʦʨʦʤ ʧʦʚʘʨʝʥʥʦʡ ʩʦʣʠ. 

ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʬʠʣʴʪʨʘʭ (ʨʘʟʣʠʯʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʨʘʟʤʝʨʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʠʟʚʦ- 

ʜʠʪʝʣʴʥʦʩʪʠ, ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʦʚʝʜʝʥʠʶ ʩʘʤʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʪ.ʧ.), ʥʘ ʙʘʟʝ ʢʦʪʦʨʳʭ ʠ ʧʨʦʝʢʪʠʨʫʶʪʩʷ ʠʦʥʦʦʙʤʝʥʥʳʝ 
ʫʩʪʘʥʦʚʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʫʩʪʘʥʦʚʢʠ ʫʤʷʛʯʝʥʠʷ. 

 
ʋʉʊɸʅʆɺʂʀ ʉʅʀɾɽʅʀʗ ʋʈʆɺʅʗ ʑɪʃʆʏʅʆʉʊʀ (ɼɽʂɸʈɹʆʅʀɿɸʎʀʀ) 

ʀʦʥʦʦʙʤʝʥʥʳʝ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʩʥʠʞʝʥʠʷ ʱʸʣʦʯʥʦʩʪʠ ʧʦʟʚʦʣʷʶʪ ʩʥʠʞʘʪʴ ʫʨʦʚʝʥʴ ʱʸʣʦʯʥʦʩʪʠ, ʢʦʪʦʨʘʷ 
ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʚ ʚʦʜʝ ʢʘʢ ʛʠʜʨʦʢʘʨʙʦʥʘʪʦʚ, ʪʘʢ ʠ ʢʘʨʙʦʥʘʪʦʚ, ʛʠʜʨʦʢʩʠʜʦʚ ʠ ʜʨʫʛʠʭ ʨʘʩʪʚʦʨʝʥʥʳʭ 

ʚʝʱʝʩʪʚ. ʑʸʣʦʯʥʦʩʪʴ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʮʝʣʳʡ ʨʷʜ ʧʨʦʙʣʝʤ ʚ ʨʘʙʦʪʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʫʭʫʜʰʠʪʴ ʚʢʫʩ ʚʦʜʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤ ʜʣʷ ʩʥʠʞʝʥʠʷ ʱʸʣʦʯʥʦʩʪʠ ʤʦʞʝʪ ʧʦʤʦʯʴ ʨʝʰʠʪʴ ʵʪʠ ʧʨʦʙʣʝʤʳ. ʉʥʠ- 

ʞʝʥʠʝ ʱʸʣʦʯʥʦʩʪʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʠʦʥʦʦʙʤʝʥʥʦʡ ʩʤʦʣʳ, ʢʘʢ ʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʠʩʪʝʤ ʜʣʷ ʫʤʷʛʯʝʥʠʷ, 

ʢʦʪʦʨʘʷ ʫʩʪʨʘʥʷʝʪ ʠʟ ʚʦʜʳ ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʚʣʠʷʶʱʠʝ ʥʘ ʫʨʦʚʝʥʴ ɦ ʸʣʦʯʥʦʩʪʠ ʚʦʜʳ. 

ɸʧʧʘʨʘʪʫʨʥʦʝ ʦʬʦʨʤʣʝʥʠʝ ʫʩʪʘʥʦʚʦʢ ʩʥʠʞʝʥʠʷ ʱʸʣʦʯʥʦʩʪʠ ʦʯʝʥʴ h ʠʨʦʢʦ. 
ɼʝʘʣʢʘʣʠʟʘʮʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʣʘʙʦʢʠʩʣʦʪʥʳʭ ʢʘʪʠʦʥʠʪʦʚ 
ʕʪʦʪ ʤʝʪʦʜ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʩʥʠʞʝʥʠʷ ʚʨʝʤʝʥʥʦʡ (ʢʘʨʙʦʥʘʪʥʦʡ) ʞʸʩʪʢʦʩʪʠ ʚʦʜʳ (ʱʸʣʦʯʥʦʩʪʠ) ʧʫʪʸʤ ʝʸ 

ʧʨʦʭʦʞʜʝʥʠʷ ʯʝʨʝʟ ʬʠʣʴʪʨʳ, ʟʘʛʨʫʞʝʥʥʳʝ ʩʣʘʙʦʢʠʩʣʦʪʥʳʤ ʢʘʪʠʦʥʠʪʦʤ. 

ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʮʝʣʝʩʦʦʙʨʘʟʝʥ ʜʣʷ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʩʦʜʝʨʞʘʥʠʝ ʙʠʢʘʨʙʦʥʘʪʦʚ ʚ ʠʩʭʦʜʥʦʡ ʚʦʜʝ ʜʦʩʪʘʪʦʯʥʦ 

ʚʳʩʦʢʦʝ, ʘ ʩʦʦʪʥʦʰʝʥʠʝ ʦʙʱʝʡ ʞʸʩʪʢʦʩʪʠ ʠ ʱʸʣʦʯʥʦʩʪʠ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʥʦ 1:1 ʠ ʤʝʥʝʝ. ʉʣʘʙʦʢʠʩʣʦʪʥʳʡ ʢʘ- 

ʪʠʦʥʠʪ ʦʙʣʘʜʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʦʙʤʝʥʥʦʡ ʸʤʢʦʩʪʴʶ, ʯʝʤ ʩʠʣʴʥʦʢʠʩʣʦʪʥʳʡ, ʠ, ʢʨʦʤʝ ʪʦʛʦ, ʣʫʯʰʝ ʨʝʛʝʥʝʨʠʨʫʝʪʩʷ. 

ɼʣ ̫ʨʝʛʝʥʝʨʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʘʩʪʚʦʨ ʩʝʨʥʦʡ ʠʣʠ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ. ʇʨʦʮʝʩʩ ʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʦʧʠʩʳʚʘʝʪʩ ̫ʩʣʝ- 

ʜʫʶʱʠʤʠ ʫʨʘʚʥʝʥʠʷʤʠ: 

 
2  R  COOH + Ca (ʅʉʆ

3
)

2   
Ca  (RCOO)

2  
+ 2 ʅ

2
ʆ + 2 CO

2 

2  R  COOH + Mg (HCʆ
3
)

2   
Mg  (RCOO)

2  
+ 2 ʅ

2
ʆ + 2 CO

2 

 
ʂʘʢ ʚʠʜʥʦ ʠʟ ʫʨʘʚʥʝʥʠʡ, ʚ ʧʨʦʮʝʩʩʝ ʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʫʰʝʥʠʝ ʙʠʢʘʨʙʦʥʘʪʦʚ ʢʘʣʴʮʠʷ 

ʠ ʤʘʛʥʠ ̫ʩ ʚʳʜʝʣʝʥʠʝʤ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʦʠʩʭʦʜʠʪ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʩʥʠʞʝʥʠʝ ʦʙʱʝʛʦ ʩʦʣʝʩʦʜʝʨʞʘʥʠ ̫ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʚʦʜr ʥʘ ʚʝʣʠʯʠʥʫ ʫʜʘʣʸʥʥʦʡ ʢʘʨʙʦʥʘʪʥʦʡ ʞʸʩʪʢʦʩʪʠ (ʱʸ- 

ʣʦʯʥʦʩʪʠ). ʇʨʠ ʵʪʦʤ ʨʅ ʚʦʜr ʧʦʥʠʞʘʝʪʩʷ, ʩʤʝʱʘʷʩ ɹʚ çʢʠʩʣʫʶè ʦʙʣʘʩʪ ɹʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʛʣʝ- 

ʢʠʩʣʦʛʦ ʛʘʟʘ. ɺ ʩʣʫʯʘʝ ʧʦʷʚʣʝʥʠ ̫ʫ ʟʘʢʘʟʯʠʢʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪ ɹʚʦʜʫ ʧʦʩʣʝ ʜʝʢʘʨʙʦʥʠʟʘʮʠʠ, 

ʧʨʠʚʝʩʪʠ ʨʅ ʢ ʥʦʨʤʘʤ ʜʣ̫ ʧʠʪʴʝʚʦʡ ʚʦʜr ʚʳʧʦʣʥʠʪ ɹʵʪʦ ʤʦʞʥʦ, ʥʘʧʨʠʤʝʨ, ʩ ʧʦʤʦʱʴ ʁʩʧʝʮʠʘʣʴʥʳʭ ʜʝʛʘʟʘʪʦ- 

ʨʦʚ (ʛʨʘʜʠʨʝʥ ʜʝʛʘʟʘʮʠʦʥʥʭr ʚʝʥʪʠʣʷʪʦʨʥʳʭ) ʊʋ5265-00148147451-2004 ʨʘʟʨʘʙʦʪʢʠ ʠ ʠʟʛʦʪʦʚʣʝʥʠ ̫ʢʦʤʧʘʥʠʠ 

çʉɺʊè. 

 
ɼʝʘʣʢʘʣʠʟʘʮʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʠʣʴʥʦʦʩʥʦʚʥʳʭ ʘʥʠʦʥʠʪʦʚ 

ʇʨʠʤʝʥʷʝʤʘʷ ʜʣʷ ʵʪʦʛʦ ʤʝʪʦʜʘ ʠʦʥʦʦʙʤʝʥʥʘʷ ʩʤʦʣʘ (ʩʠʣʴʥʦʦʩʥʦʚʥʳʡ ʘʥʠʦʥʠʪ ʚ Cl-ʬʦʨʤʝ) ʩʧʦʩʦʙʥʘ ʥʝ 

ʪʦʣʴʢʦ ʫʩʪʨʘʥʠʪʴ ʠʟ ʚʦʜ  rʘʥʠʦʥʳ ʱʸʣʦʯʥʦʩʪʠ, ʥʦ ʠ ʩʥʠʟʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʩʫʣʴʬʘʪʦʚ ʠ ʥʠʪʨʘʪʦʚ. ɺʘʞʥʳʤ ʧʨʝʠʤʫ- 

ʱʝʩʪʚʦʤ ʵʪʠʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʩʥʠʞʝʥʠʷ ʱʸʣʦʯʥʦʩʪʠ ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ pH ʠ ʥʝ ʦʙʨʘʟʫʝʪʩʷ CO
2
, 

ʢʘʢ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʠʩʪʝʤʘʭ ʜʝʘʣʢʘʣʠʟʘʮʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʣʘʙʦʢʠʩʣʦʪʥʳʭ ʢʘʪʠʦʥʠʪʦʚ. ɺ ʩʠʩʪʝʤʘʭ ʜʝʘʣʢʘ- 

ʣʠʟʘʮʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʠʣʴʥʦʦʩʥʦʚʥʳʭ ʘʥʠʦʥʠʪʦʚ ʜʣʷ ʨʝʛʝʥʝʨʘʮʠʠ ʠʦʥʦʦʙʤʝʥʥʦʡ ʩʤʦʣʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʣʴ, 

ʩʤʝʰʘʥʥʘʷ ʩ ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʱʸʣʦʯʠ (ʝʜʢʠʤ ʥʘʪʨʦʤ). ɽʩʣʠ ʦʯʠʱʘʝʤʘʷ ʚʦʜʳ ʜʦʣʞʥʘ ʙʳʪʴ ʫʤʷʛʯʝʥʘ, ʪʦ 

ʧʝʨʝʜ ʵʪʠʤʠ ʩʠʩʪʝʤʘʤʠ ʨʝʢʦʤʝʥʜʫʝʤ ʫʩʪʘʥʦʚʠʪʴ ʫʤʷʛʯʠʪʝʣʠ, ʪʘʢ ʢʘʢ ʜʘʥʥʳʝ ʩʠʩʪʝʤʳ ʜʝʘʣʢʘʣʠʟʘʮʠʠ ʥʝ ʩʧʦʩʦʙʥʳ 

ʫʜʘʣʠʪʴ ʠʟ ʚʦʜʳ ʠʦʥʳ ʢʘʣʴʮʠʷ ʠʣʠ ʤʘʛʥʠʷ. 
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ʂɸʊɸʃʆɻ ʆɹʆʈʋɼʆɺɸʅʀʗ ɼʃʗ ɺʆɼʆʇʆɼɻʆʊʆɺʂʀ 
ʩʦʙʩʪʚʝʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠ 
ʧʨʦʠʟʚʦʜʩʪʚʘ (ʩʙʦʨʢʠ) 

 

 

 

WATERT EC H   
ʆɹɽʉʉʆʃʀɺɸʅʀɽ ʉ ʇʈʀʄɽʅɽʅʀɽʄ ʀʆʅʀʊʆɺ 

ʆʙʝʩʩʦʣʠʚʘʥʠʝ ʚʦʜʳ ʠʦʥʥʳʤ ʦʙʤʝʥʦʤ ʦʙʳʯʥʦ ʧʨʦʠʟʚʦʜʷʪ ʧʨʠ ʦʙʱʝʤ ʩʦʣʝʩʦʜʝʨʞʘʥʠʠ ʚʦʜʳ ʜʦ 1500- 

2000 ʤʛ/ʣ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʘʯʝʩʪʚʫ ʦʙʝʩʩʦʣʝʥʥʦʡ ʚʦʜʳ ʦʙʝʩʩʦʣʠʚʘʥʠʝ ʚʦʜʳ ʠʦʥʥʳʤ ʦʙʤʝʥʦʤ ʧʨʦ- 

ʠʟʚʦʜʷʪ: 

Å  ʣʠʙʦ ʧʦ ʦʜʥʦʩʪʫʧʝʥʯʘʪʦʡ ʩʭʝʤʝ (ʯʘʩʪʠʯʥʦʝ ʦʙʝʩʩʦʣʠʚʘʥʠʝ); 

Å  ʣʠʙʦ ʧʦ ʜʚʫʭʩʪʫʧʝʥʯʘʪʦʡ ʩʭʝʤʝ (ʧʦʣʥʦʝ ʦʙʝʩʩʦʣʠʚʘʥʠʝ); 

Å  ʣʠʙʦ ʧʦ ʪʨʸʭʩʪʫʧʝʥʯʘʪʦʡ ʩʭʝʤʝ (ʛʣʫʙʦʢʦʝ ʦʙʝʩʩʦʣʠʚʘʥʠʝ). 

ʆʙʝʩʩʦʣʠʚʘʥʠʝ ʚʦʜʳ ʠʦʥʥʳʤ ʦʙʤʝʥʦʤ ʧʦ ʦʜʥʦʩʪʫʧʝʥʯʘʪʦʡ ʩʭʝʤʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʬʠʣʴ- 
ʪʨʦʚʘʥʠʝʤ ʯʝʨʝʟ ʩʠʣʴʥʦʢʠʩʣʦʪʥʳʡ ʢʘʪʠʦʥʠʪ ʚ ʅ-ʬʦʨʤʝ ʠ ʘʥʠʦʥʠʪ ʚ ʆʅ-ʬʦʨʤʝ (ʩʠʣʴʥʦ- ʠʣʠ ʩʣʘʙʦʦʩʥʦʚʥʳʡ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʘʯʝʩʪʚʘ ʠʩʭʦʜʥʦʡ ʚʦʜʳ ʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʦʙʝʩʩʦʣʝʥʥʦʡ ʚʦʜʝ). ʇʨʠ ʵʪʦʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʷ- 

ʝʤʦʛʦ ʘʥʠʦʥʠʪʘ ʫʜʘʣʝʥʠʝ ʜʚʫʦʢʠʩʠ ʫʛʣʝʨʦʜʘ ʠʟ ʚʦʜʳ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʟʚʝʜʝʥʦ ʩ ʧʦʤʦʱʴʶ ʜʝʛʘʟʘʪʦʨʘ. 

ʉʦʣʝʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ, ʦʙʝʩʩʦʣʝʥʥʦʡ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʪ ʥʝ ʙʦʣʝʝ 10-45 ʤʢʉʤ/ʩʤ  (ʧʦ 

ʧʦʢʘʟʘʪʝʣʶ çʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴè). 

ʊʨʘʜʠʮʠʦʥʥʦ ʧʨʠʤʝʥʷʝʤʘʷ ʜʚʫʭʩʪʫʧʝʥʯʘʪʘʷ ʩʭʝʤʘ ʦʙʝʩʩʦʣʠʚʘʥʠʷ ʚʦʜʳ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴ- 

ʥʦʝ ʧʨʦʭʦʞʜʝʥʠʝ ʚʦʜʳ ʯʝʨʝʟ ʩʠʣʴʥʦʢʠʩʣʦʪʥʳʡ ʢʘʪʠʦʥʠʪ ʚ ʅ-ʬʦʨʤʝ (ʠʥʦʛʜʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʘʯʝʩʪʚʘ ʠʩʭʦʜʥʦʡ 

ʚʦʜʳ, ʩʥʘʯʘʣʘ ʯʝʨʝʟ ʩʣʘʙʦʢʠʩʣʦʪʥʳʡ ʢʘʪʠʦʥʠʪ, ʟʘʪʝʤ ʯʝʨʝʟ ʩʠʣʴʥʦʢʠʩʣʦʪʥʳʡ ʢʘʪʠʦʥʠʪ) ʠ ʩʣʘʙʦʦʩʥʦʚʥʳʡ ʘʥʠʦ- 

ʥʠʪ ʚ ʆʅ-ʬʦʨʤʝ ʧʝʨʚʦʡ ʩʪʫʧʝʥʠ, ʟʘʪʝʤ ʯʝʨʝʟ ʩʠʣʴʥʦʢʠʩʣʦʪʥʳʡ ʢʘʪʠʦʥʠʪ ʚ ʅ-ʬʦʨʤʝ ʠ ʩʠʣʴʥʦʦʩʥʦʚʥʳʡ ʘʥʠʦʥʠʪ 

ʚ ʆʅ-ʬʦʨʤʝ ʚʪʦʨʦʡ ʩʪʫʧʝʥʠ. ʇʨʠ ʵʪʦʤ ʜʝʛʘʟʘʪʦʨ ʜʣʷ ʫʜʘʣʝʥʠʷ ʜʚʫʦʢʠʩʠ ʫʛʣʝʨʦʜʘ ʦʙʳʯʥʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʪʝʭ- 

ʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʝ ʤʝʞʜʫ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʩʪʫʧʝʥʷʤʠ. 
ʉʦʣʝʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ, ʦʙʝʩʩʦʣʝʥʥʦʡ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʪ ʥʝ ʙʦʣʝʝ 1-5 ʤʢʉʤ/ʩʤ (ʧʦ ʧʦʢʘ- 

ʟʘʪʝʣʶ çʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴè), ʩʦʜʝʨʞʘʥʠʝ ʢʨʝʤʥʝʢʠʩʣʦʪʳ - 0,1 ʤʛ/ʣ. 

ʇʨʠ ʪʨʸʭʩʪʫʧʝʥʯʘʪʦʡ ʩʭʝʤʝ ʦʙʝʩʩʦʣʠʚʘʥʠʷ ʚʦʜʳ ʧʦʩʣʝ ʚʪʦʨʦʡ ʩʪʫʧʝʥʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʪʨʝʪʴʶ ï ʜʦʧʦʣ- 

ʥʠʪʝʣʴʥʫʶ ï ʩʪʫʧʝʥʴ ʬʠʣʴʪʨʦʚ ʩʦ ʩʤʝʰʘʥʥʦʡ ʟʘʛʨʫʟʢʦʡ (ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʌʉɼ), ʟʘʛʨʫʞʝʥʥʳʭ ʩʤʝʩʴʶ ʩʠʣʴʥʦʢʠ- 

ʩʣʦʪʥʦʛʦ ʢʘʪʠʦʥʠʪʘ ʠ ʚʳʩʦʢʦʦʩʥʦʚʥʦʛʦ ʘʥʠʦʥʠʪʘ. ʃʠʙʦ ʩʧʝʮʠʘʣʴʥʳʤʠ ʜʣʷ ɻ ʪʠʭ ʮʝʣʝʡ ʩʤʦʣʘʤʠ. 

ʉʦʣʝʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ, ʦʙʨʘʙʦʪʘʥʥʦʡ ʧʦ ʪʨʸʭʩʪʫʧʝʥʯʘʪʦʡ ʩʭʝʤʝ, ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 0,2-1,0 ʤʢʉʤ/ʩʤ ʧʦ ʧʦ- 

ʢʘʟʘʪʝʣʶ çʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴè. 

ʈʝʛʝʥʝʨʘʮʠʷ ʠʦʥʦʦʙʤʝʥʥʳʭ ʩʤʦʣ, ʟʘʛʨʫʞʝʥʥʳʭ ʚ ʬʠʣʴʪʨʳ, ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʢʦʤʝʥʜʘʮʠʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʨʠʤʝʥʸʥʥʳʭ ʩʤʦʣ, ʚ ʯʘʩʪʥʦʩʪʠ: 

ʅ-ʢʘʪʠʦʥʠʪʥʳʝ ʬʠʣʴʪʨʳ ʦʙʳʯʥʦ ʨʝʛʝʥʝʨʠʨʫʶʪʩʷ 2%-ʤ ʨʘʩʪʚʦʨʦʤ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ, ʠʥʦʛʜʘ 3-5%-ʤ  ʨʘʩ- 

ʪʚʦʨʦʤ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ; 

ʆʅ-ʘʥʠʦʥʠʪʥʳʝ ʬʠʣʴʪʨʳ ʦʙʳʯʥʦ ʨʝʛʝʥʝʨʠʨʫʶʪʩʷ 4 %-ʤ ʨʘʩʪʚʦʨʦʤ ʝʜʢʦʛʦ ʥʘʪʨʘ. 
ʆʜʥʘʢʦ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ (ʦʩʦʙʝʥʥʦ ʧʨʦʪʠʚʦʪʦʯʥʳʝ) ʠ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʠʦʥʥʦʛʦ ʦʙʤʝʥʘ, ʘ ʪʘʢʞʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʠʦʥʦʦʙʤʝʥʥʳʭ ʘʧʧʘʨʘʪʦʚ ʟʘʯʘʩʪʫʶ ʧʦʟʚʦʣʷʶʪ ʩʦʚʤʝʱʘʪʴ ʚ ʦʜʥʦʤ ʘʧʧʘʨʘʪʝ ʜʚʝ ʩʪʫʧʝʥʠ ʢʘʪʠʦʥʠʪʦʚ 

ʠ ʘʥʠʦʥʠʪʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʵʢʦʥʦʤʠʪ ɹʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʣʦʱʘʜʠ, ʩʜʝʣʘʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʫʩʪʘʥʦʚʦʢ ʙʦʣʝʝ ʢʦʤ- 

ʧʘʢʪʥʳʤʠ, ʫʣʫʯʰʠʪʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ. 

ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʥʦʛʜʘ ʢ ʧʨʦʮʝʩʩʘʤ ʯʘʩʪʠʯʥʦʛʦ ʠʦʥʦʦʙʤʝʥʥʦʛʦ ʦʙʝʩʩʦʣʠʚʘʥʠʷ ʦʪʥʦʩʷʪ ʠ ʧʨʦ- 

ʮʝʩʩʳ ʩʥʠʞʝʥʠʷ ʚʨʝʤʝʥʥʦʡ (ʢʘʨʙʦʥʘʪʥʦʡ) ʱʸʣʦʯʥʦʩʪʠ ʚʦʜʳ ʧʫʪʸʤ ʝ  yʧʨʦʭʦʞʜʝʥʠʷ ʯʝʨʝʟ ʬʠʣʴʪʨʳ, ʟʘʛʨʫʞʝʥʥʳʝ 

ʩʣʘʙʦʢʠʩʣʦʪʥʳʤ ʢʘʪʠʦʥʠʪʦʤ (ʩʤ. ʚʳʰʝ). 

 
ʉʇɽʎʀɸʃʔʅʓɽ  ʇʈʆʎɽʉʉʓ ʀʆʅʅʆɻʆ ʆɹʄɽʅɸ 

ʂ  ʩʧʝʮʠʘʣʴʥʳʤ ʩʠʩʪʝʤʘʤ ʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʫʩʣʦʚʥʦ ʦʪʥʦʩʠʤ ʪʘʢʠʝ ʧʨʦʮʝʩʩʳ, ʢʘʢ ʩʝʣʝʢʪʠʚʥʦʝ ʫʜʘʣʝʥʠʝ 

ʥʠʪʨʘʪʦʚ, ʙʦʨʘ, ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʝʥʠʡ ʠ ʜʨ. ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʭ ʠʦʥʦʦʙʤʝʥʥʳʭ ʠ ʩʦʨʙʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. 

 
ʂʆʅʉʊʈʋʂʊʀɺʅʆɽ ʀʉʇʆʃʅɽʅʀɽ ʋʉʊɸʅʆɺʆʂ ʀʆʅʆʆɹʄɽʅʅʓʍ 

ʋʩʪʘʥʦʚʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʟʘʢʦʥʯʝʥʥʳʝ ʠʟʜʝʣʠʷ, ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ, ʢʘʢ ʧʨʘʚʠʣʦ: 

Å  ʚʝʨʪʠʢʘʣʴʥʳʝ ʥʘʧʦʨʥʳʝ ʧʨʤ̫ʦʪʦʯʥʳʝ ʠʣʠ ʧʨʦʪʠʚʦʪʦʯʥʳʝ ʬʠʣʴʪʨʳ ʩ ʜʨʝʥʘʞʥʦ-ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ ʚ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʯʘʩʪʷʭ ʢʦʨʧʫʩʘ; 

Å  ʠʦʥʦʦʙʤʝʥʥʳʝ ʩʤʦʣʳ; 
Å  ʫʩʪʨʦʡʩʪʚʘ ʨʝʛʝʥʝʨʘʮʠʠ (ʟʘʚʠʩʷʪ ʦʪ ʚʠʜʘ ʧʨʦʮʝʩʩʘ ʠʦʥʥʦʛʦ ʦʙʤʝʥʘ, ʢʦʣʠʯʝʩʪʚʘ ʬʠʣʴʪʨʦʚ, ʩʭʝʤʳ 
ʫʧʨʘʚʣʝʥʠʷ ʠ ʪ.ʧ.); 

Å  ʛʠʜʨʘʚʣʠʯʝʩʢʫʶ ʠ ʵʣʝʢʪʨʠʯʝʩʢʫʶ çʦʙʚʷʟʢʠè; 

Å  ʫʩʪʨʦʡʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ. 
ɼʘʥʥʳʝ ʫʩʪʘʥʦʚʢʠ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʝʥʳ ʥʘ ʩʠʩʪʝʤʳ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ, ʥʝʧʨʝʨʳʚʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʩʦʩʪʦʷʱʠʝ ʠʟ 

ʨʘʩʯʸʪʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʬʠʣʴʪʨʦʚ. 

ʋʧʨʘʚʣʝʥʠʝ ʫʩʪʘʥʦʚʢʘʤʠ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʢʘʢ ʚ ʨʫʯʥʦʤ ʠʣʠ ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʦʤ, ʪʘʢ ʠ ʚ ʘʚʪʦʤʘʪʠ- 

ʯʝʩʢʦʤ ʨʝʞʠʤʝ. ʇʨʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʦʢ ʢʦʥʪʨʦʣʴ ʚʳʨʘʙʦʪʢʠ (ʬʠʣʴʪʨʦʮʠʢʣ) ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ: 

ʧʦ ʩʠʛʥʘʣʫ ʪʘʡʤʝʨʘ, ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʦʙʨʘʙʦʪʘʥʥʦʡ ʚʦʜʳ ʠʣʠ ʧʦ ʩʠʛʥʘʣʫ ʦʪ ʫʩʪʨʦʡʩʪʚ ʠʟʤʝʨʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʯʠʱʝʥ- 

ʥʦʡ ʚʦʜʳ (ʥʘʧʨʠʤʝʨ, ʢʦʥʜʫʢʪʦʤʝʪʨʘ ʠʣʠ ʘʥʘʣʠʟʘʪʦʨʘ ʞʸʩʪʢʦʩʪʠ). 

ʂʣʠʤʘʪʠʯʝʩʢʦʝ ʠʩʧʦʣʥʝʥʠʝ ʋʍʃ, ʢʘʪʝʛʦʨʠʷ ʨʘʟʤʝʱʝʥʠʷ 4 ʧʦ ɻʆʉʊ 15150. 
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ʋʉʊɸʅʆɺʂʀ ʀʆʅʆʆɹʄɽʅʅʓɽ 

 

 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠʦʥʦʦʙʤʝʥʥʦʡ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ ʚ ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ ʪʘʢʞʝ ʤʦ- 
ʛʫʪ ʚʭʦʜʠʪʴ: 

Å  ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ; 

Å  ʜʦʟʠʨʫʶʱʠʝ, ʧʦʜʘʶʱʠʝ ʠ ʮʠʨʢʫʣʷʮʠʦʥʥʳʝ ʥʘʩʦʩʳ; 

Å  ʰʢʘʬʳ ʫʧʨʘʚʣʝʥʠʷ; 

Å  ʵʣʝʢʪʨʠʯʝʩʢʘʷ çʦʙʚʷʟʢʘè; 

Å  ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ï ʧʦ ɻʆʉʊ 2.601. 

ʅʘʧʦʨʥʳʝ ʢʦʨʧʫʩʳ ʬʠʣʴʪʨʦʚ ʤʦʛʫʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʢʘʢ ʠʟ ʘʨʤʠʨʦʚʘʥʥʳʭ ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʘʢ ʠ 
ʠʟ ʩʪʘʣʠ ʩ ʟʘʱʠʪʥʳʤ ʧʦʢʨʳʪʠʝʤ (ʧʦʣʠʤʝʨʥʳʤ ʠ/ʠʣʠ  ʛʘʣʴʚʘʥʠʯʝʩʢʠʤ). 

ʂʦʨʧʫʩʳ ʠ ʜʨʝʥʘʞʥʳʝ ʩʠʩʪʝʤʳ ʠʦʥʦʦʙʤʝʥʥʳʭ ʬʠʣʴʪʨʦʚ, ʢʦʨʧʫʩʳ ʨʝʘʛʝʥʪʥʳʭ ʙʘʢʦʚ, ʘ ʪʘʢʞʝ ʚʩʝ ʢʦʥʪʘʢʪʠ- 

ʨʫʶʱʠʝ ʩ ʚʦʜʦʡ ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʫʩʪʘʥʦʚʦʢ ʚʳʧʦʣʥʝʥʳ ʠʟ ʭʠʤʠʯʝʩʢʠ ʩʪʦʡʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʧʠʱʝʚʦʛʦ ʢʣʘʩʩʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʬʠʣʴʪʨʫʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʦʥʦʦʙʤʝʥʥʳʝ ʩʤʦʣʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʦ ʚʳʙʦʨʫ 

ʨʘʟʨʘʙʦʪʯʠʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʥʝʦʙʭʦʜʠʤʫʶ ʩʪʝʧʝʥʴ ʦʯʠʩʪʢʠ ʠ ʦʙʣʘʜʘʶʱʠʝ ʪʨʝʙʫʝʤʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʧʨʦʯʥʦʩʪʴʶ ʠ ʭʠʤʠʯʝʩʢʦʡ ʩʪʦʡʢʦʩʪʴʶ. 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʫʩʪʘʥʦʚʦʢ, ʧʨʠʚʝʜʸʥʥʘʷ ʚ ʪʘʙʣʠʮʝ, ʦʧʨʝʜʝʣʝʥʘ ʩʦʛʣʘʩʥʦ ʉʅʠʇ 2.04.02-84,  ʠʩʭʦʜʷ 

ʠʟ ʫʩʣʦʚʠʡ ʦʙʝʩʧʝʯʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʬʠʣʴʪʨʘʮʠʠ ʚ ʨʝʞʠʤʝ ʥʘʪʨʠʡ-ʢʘʪʠʦʥʠʨʦʚʘʥʠʷ ʧʝʨʚʦʡ ʩʪʫʧʝʥʠ 

(10-25 ʤ/ʯ). 

ʋʩʪʘʥʦʚʢʠ ʜʦʣʞʥʳ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʪʦʣʴʢʦ ʚ ʟʘʢʨʳʪʳʭ ʧʦʤʝʱʝʥʠʷʭ. ɼʠʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨ ʧʦʤʝʱʝʥʠʷ 
5-37 0ʉ, ʚʣʘʞʥʦʩʪʴ ʚ ʧʦʤʝʱʝʥʠʠ ʥʝ ʙʦʣʝʝ 70%. 

ɼʘʚʣʝʥʠʝ ʚ ʚʦʜʦʧʨʦʚʦʜʥʦʡ  ʩʝʪʠ  ʜʦʣʞʥʦ  ʥʘʭʦʜʠʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ 2,5é6,0 ʢʛʩ/ʩʤ2. ʇʨʝʜʝʣʴʥʳʝ ʧʦʪʝʨʠ 

ʥʘʧʦʨʘ ʚ ʬʠʣʴʪʨʘʭ ʧʨʠʥʠʤʘʶʪʩʷ ʩʦʛʣʘʩʥʦ ʉʅʠʇ 2.04.02-84 ʠ ʪʝʭʥʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʤʘʪʝʨʠʘʣʘ ʟʘʛʨʫʟʢʠ. 
ʌʠʣʴʪʨʳ, ʠʤʝʶʱʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ, ʜʦʣʞʥʳ ʨʘʙʦʪʘʪʴ ʦʪ ʩʝʪʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʩ ʯʘʩʪʦ- 

ʪʦʡ 50 ɻʮ ʠ ʥʦʤʠʥʘʣʴʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ 220/12 ɺ. ɺʦʟʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʦʡ ʬʠʣʴʪʨʘ ʚʨʫʯʥʫʶ 

ʩ ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʝʥʪʠʣʝʡ. 

ʋʩʪʘʥʦʚʢʠ ʠʤʝʶʪ ʩʝʨʪʠʬʠʢʘʪʳ ʩʦʦʪʚʝʪʩʪʚʠʷ ʠ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʟʘʢʣʶʯʝʥʠʷ. 

 
ʅʠʞʝ, ʚ ʪʘʙʣʠʮʘʭ 4, 5, 6, 7, 8, ʧʨʝʜʩʪʘʚʣʝʥ ʪʠʧʦʚʦʡ ʤʦʜʝʣʴʥʳʡ ʨʷʜ ʠʦʥʦʦʙʤʝʥʥʳʭ ʫʩʪʘʥʦʚʦʢ ʥʘ ʧʨʠʤʝʨʝ 

ʥʝʢʦʪʦʨʳʭ ʠʩʧʦʣʥʝʥʠʡ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʫʤʷʛʯʝʥʠʷ, ʦʙʝʩʩʦʣʠʚʘʥʠʷ ʚʦʜʳ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʩʠʩʪʝʤ ʧʦʜʛʦʪʦʚʢʠ ʚʦʜʳ. 
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