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ɺɺɽɼɽʅʀɽ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ 

ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʦʝʢʪʘ ɽʉ/ʇʈʆʆʅ çʉʦʜʝʡʩʪʚʠʝ ʨʘʟʚʠʪʠʶ ʚʩʝʦʙʲʝʤʣʶʱʝʡ 

ʩʪʨʫʢʪʫʨʳ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴè (ʜʘʣʝʝ ʇʨʦʝʢʪ). ʆʜʥʠʤ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ ʜʘʥʥʦʛʦ 

ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʦʙʨʘʱʝʥʠʷ ʩ ʪʚʝʨʜʳʤʠ 

ʢʦʤʤʫʥʘʣʴʥʳʤʠ ʦʪʭʦʜʘʤʠ (ʜʘʣʝʝ ʊʂʆ) ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ.  

ʆʜʥʦʡ ʠʟ ʟʘʜʘʯ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʤʦʱʥʦʩʪʝʡ ʜʣʷ ʤʝʩʪʥʳʭ 

ʧʘʨʪʥʝʨʦʚ ʧʦ ʜʚʫʤ ʧʠʣʦʪʥʳʤ ʧʨʦʝʢʪʘʤ ʧʦ ʦʙʨʘʱʝʥʠʶ ʩ ʊʂʆ, ʢʘʢ ʵʪʦ ʪʨʝʙʫʝʪʩʷ 

ʜʣʷ ʛʘʨʘʥʪʠʠ ʠʭ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ 

ʦʩʫʱʝʩʪʚʣʝʥʦ ʬʦʨʤʫʣʠʨʦʚʘʥʠʝ ʨʝʘʣʠʩʪʠʯʥʦʡ ʩʪʨʘʪʝʛʠʠ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʊʂʆ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ, ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʩʨʝʜʥʝʩʨʦʯʥʳʭ 

ʠʥʚʝʩʪʠʮʠʷʭ ʚ ʩʬʝʨʫ ʦʙʨʘʱʝʥʠʷ ʩ ʊʂʆ ʩ ʫʯʸʪʦʤ ʩʦʦʪʚʝʪʩʪʚʠʷ ʪʨʝʙʦʚʘʥʠʷʤ 

ɼʠʨʝʢʪʠʚ ɽʉ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʝ ʠʩʧʦʣʥʝʥʠʝ ʧʫʪʝʤ ʨʝʘʣʠʟʘʮʠʠ ʜʚʫʭ ʧʠʣʦʪʥʳʭ 

ʧʨʦʝʢʪʦʚ. ʈʝʘʣʠʟʘʮʠʷ ʧʠʣʦʪʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʨʝʛʠʦʥʘʭ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ 

ʦʧʨʝʜʝʣʝʥʠʝ ʦʨʠʝʥʪʠʨʦʚ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʠʣʫʯʰʝʡ 

ʫʩʪʘʥʦʚʠʚʰʝʡʩʷ ʧʨʘʢʪʠʢʠ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʦʙʨʘʱʝʥʠʷ ʩ ʊʂʆ ʥʘ ʤʝʩʪʥʦʤ ʠ 

ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʷʭ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ, ʮʝʣʴʶ ʧʨʦʚʦʜʠʤʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʷʚʣʷʝʪʩʷ ʦʢʘʟʘʥʠʝ ʩʦʜʝʡʩʪʚʠʷ ʂʦʙʨʠʥʩʢʦʤʫ ʠ ʄʦʩʪʦʚʩʢʦʤʫ ɾʂʍ ʚ ʨʝʘʣʠʟʘʮʠʠ 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʩʪʨʘʪʝʛʠʡ ʚ ʦʙʣʘʩʪʠ ʦʙʨʘʱʝʥʠʷ ʩ ʊʂʆ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʘ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʡ 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʩʪʨʘʪʝʛʠʡ. 

 

ʇʦʨʷʜʦʢ ʦʙʨʘʱʝʥʠʷ ʩ ʦʪʭʦʜʘʤʠ ʚ ʨʘʡʦʥʘʭ ʜʦ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʡ 

ʧʨʦʝʢʪʘ 

ɺ ʛ. ʂʦʙʨʠʥ ʠ ʂʦʙʨʠʥʩʢʦʤ ʨʘʡʦʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʨʠ ʩʠʩʪʝʤʳ ʜʣʷ ʩʙʦʨʘ 

ʊʂʆ, ʩʫʱʝʩʪʚʦʚʘʚʰʠʝ ʧʘʨʘʣʣʝʣʴʥʦ. ʕʪʦ ʩʠʩʪʝʤʘ ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʩʙʦʨʘ ɺʄʈ ʠ 

ʩʤʝʰʘʥʥʳʭ ʦʪʭʦʜʦʚ (ʛ. ʂʦʙʨʠʥ, ʯʘʩʪʠʯʥʦ ʩʝʣʴʩʢʠʝ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ), ʩʠʩʪʝʤʘ 

ʧʣʘʥʦʚʦ-ʨʝʛʫʣʷʨʥʦʛʦ ʦʙʲʝʟʜʘ (ʂʦʙʨʠʥʩʢʠʡ ʨʘʡʦʥ, ʯʘʩʪʥʳʡ ʩʝʢʪʦʨ ʛ. ʂʦʙʨʠʥ) ʠ 

ʩʠʩʪʝʤʘ ʧʨʠʝʤʥʳʭ ʟʘʛʦʪʦʚʠʪʝʣʴʥʳʭ ʧʫʥʢʪʦʚ (6 ʩʪʘʮʠʦʥʘʨʥʳʭ ʧʨʠʝʤʥʳʭ 

ʟʘʛʦʪʦʚʠʪʝʣʴʥʳʭ ʧʫʥʢʪʦʚ; ʟʘʛʦʪʦʚʢʘ ʚʪʦʨʩʳʨʴʷ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ 

ʧʨʦʚʦʜʠʪʩʷ ʪʘʢʞʝ ʯʝʨʝʟ ʤʘʛʘʟʠʥʳ). 

ɺ ʛ. ʂʦʙʨʠʥ ʠ ʚ 110 ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ (83 % ʦʪ ʦʙʱʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ) ʫʜʘʣʝʥʠʝ ʦʪʭʦʜʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦ. ɺ 22 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʂʦʙʨʠʥʩʢʦʛʦ ʨʘʡʦʥʘ (ʢʦʣʠʯʝʩʪʚʦ ʜʦʤʦʚʣʘʜʝʥʠʡ ʜʦ 5 ʚ 

ʢʘʞʜʦʤ) ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʫʜʘʣʝʥʠʷ ʊʂʆ ʦʪʩʫʪʩʪʚʫʝʪ. ɺ ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʘʭ ʠ ʚ ʯʘʩʪʥʦʤ ʩʝʢʪʦʨʝ ʛ. ʂʦʙʨʠʥʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʣʘʥʦʚʦ-ʨʝʛʫʣʷʨʥʳʡ 

ʩʧʦʩʦʙ ʫʜʘʣʝʥʠʷ ʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ ʠ ʢʦʥʪʝʡʥʝʨʥʳʡ ʩʧʦʩʦʙ ʩʙʦʨʘ 

ʩʤʝʰʘʥʥʳʭ ʦʪʭʦʜʦʚ ʠ ʚʪʦʨʠʯʥʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʢʦʥʪʝʡʥʝʨʘ 

ʦʙʲʝʤʦʤ 0,75 ʤ3.  

ɼʦʨʦʞʥʦ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ ʩʣʫʞʙʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʫʜʘʣʝʥʠʝ 

ʦʪʭʦʜʦʚ ʦʪ ʦʩʪʘʥʦʚʦʯʥʳʭ ʧʫʥʢʪʦʚ ʠ ʧʣʦʱʘʜʦʢ ʦʪʜʳʭʘ ʚʦʟʣʝ ʘʚʪʦʜʦʨʦʛ, 
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ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʂʦʙʨʠʥʩʢʦʤ ʨʘʡʦʥʝ. ɼʣʷ ʧʝʨʝʚʦʟʢʠ ʦʪʭʦʜʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʩʦʙʩʪʚʝʥʥʳʡ ʥʝʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʪʨʘʥʩʧʦʨʪ. 

ʉʪʘʥʜʘʨʪʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʷʚʣʷʶʪʩʷ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʢʦʥʪʝʡʥʝʨʳ 

ʦʙʲʝʤʦʤ 0,75 ʤ3, ʢʦʪʦʨʳʝ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʩʧʝʮʠʘʣʴʥʦ ʦʪʚʝʜʝʥʥʳʭ ʧʣʦʱʘʜʢʘʭ ʩ 

ʪʚʝʨʜʳʤ ʧʦʢʨʳʪʠʝʤ. ʀʟ-ʟʘ ʜʣʠʪʝʣʴʥʦʛʦ ʩʨʦʢʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʙʦʣʴʰʘʷ ʯʘʩʪʴ 

ʢʦʥʪʝʡʥʝʨʦʚ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʣʦʭʦʤ ʪʝʭʥʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ (ʧʨʦʮʝʥʪ ʠʟʥʦʩʘ 

ʙʦʣʝʝ 50) ʠ ʪʨʝʙʫʝʪ ʟʘʤʝʥʳ. 

ɼʦ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʚ ʛ. ʂʦʙʨʠʥ ʙʳʣʦ ʦʙʦʨʫʜʦʚʘʥʦ 20 ʧʣʦʱʘʜʦʢ ʜʣʷ 

ʩʙʦʨʘ ɺʄʈ ʠ ʠʤʝʣʦʩʴ 589 ʰʪ. ʢʦʥʪʝʡʥʝʨʦʚ ʝʤʢʦʩʪʴʶ 0,75 ʤ3 ʜʣʷ ʩʤʝʰʘʥʥʳʭ 

ʦʪʭʦʜʦʚ. 

ɼʣʷ ɺʄʈ ʫʩʪʘʥʦʚʣʝʥʦ:  

58 ʢʦʥʪʝʡʥʝʨʦʚ ʜʣʷ ʩʪʝʢʣʘ  

256 ʢʦʥʪʝʡʥʝʨʦʚ ʜʣʷ ʧʣʘʩʪʤʘʩʩʳ 

24 ʝʜʠʥʠʮʳ ʪʝʥʪʦʚʳʭ ʤʠʥʠ-ʧʫʥʢʪʦʚ 

ʀʤʝʶʱʝʛʦʩʷ ʚ ʥʘʣʠʯʠʠ ʢʦʣʠʯʝʩʪʚʘ ʢʦʥʪʝʡʥʝʨʦʚ ʙʳʣʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʢʘʯʝʩʪʚʘ ʫʩʣʫʛ ʚʩʝʤ ʜʦʤʦʚʣʘʜʝʥʠʷʤ, 

ʦʭʚʘʯʝʥʥʳʭ ʩʠʩʪʝʤʦʡ ʩʙʦʨʘ ʊʂʆ. ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʢʦʥʪʝʡʥʝʨʘʤʠ ʩʦʩʪʘʚʣʷʝʪ 25 

% ʚ ʛ. ʂʦʙʨʠʥ ʠ 5 % ʚ ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ.  

ʏʘʩʪʦʪʘ ʚʳʚʦʟʘ ʊʂʆ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 3 ʜʦ 7 ʨʘʟ ʚ ʥʝʜʝʣʶ ʚ ʛ. ʂʦʙʨʠʥ, ʠ ʦʪ 

1 ʜʦ 3 ʨʘʟ ʚ ʥʝʜʝʣʶ ï ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ. 

ʇʘʨʢ ʩʧʝʮʪʨʘʥʩʧʦʨʪʘ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʦʪʭʦʜʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʥʦʰʝʥ, 

ʠʤʝʶʱʠʭʩʷ ʤʘʰʠʥ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʥʝʦʙʭʦʜʠʤʫʶ 

ʯʘʩʪʦʪʫ ʚʳʚʦʟʘ ʦʪʭʦʜʦʚ. 

ʅʘ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʚ ʂʦʙʨʠʥʝ ʠʤʝʣʠʩʴ: 

4 ʤʫʩʦʨʦʚʦʟʘ  ʩ ʦʙʲʝʤʦʤ ʢʫʟʦʚʘ 17 ʤ3; 

2 ʤʫʩʦʨʦʚʦʟʘ ʩ ʦʙʲʝʤʦʤ ʢʫʟʦʚʘ 16,5 ʤ3; 

1 ʤʫʩʦʨʦʚʦʟ ʩ ʦʙʲʝʤʦʤ ʢʫʟʦʚʘ 10 ʤ3; 

1 ʤʫʩʦʨʦʚʦʟ ʩ ʦʙʲʝʤʦʤ ʢʫʟʦʚʘ 8 ʤ3; 

2 ʤʫʩʦʨʦʚʦʟʘ ʩ ʦʙʲʝʤʦʤ ʢʫʟʦʚʘ 7 ʤ3. 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʩʙʦʨʫ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʪʦʨʛʦʚʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʙʶʜʞʝʪʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʷʭ. ʅʘʩʝʣʝʥʠʝ ʩʣʘʙʦ ʦʭʚʘʯʝʥʦ ʩʠʩʪʝʤʦʡ ʩʙʦʨʘ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ. 

ʀʤʝʶʱʘʷʩʷ ʩʦʨʪʠʨʦʚʦʯʥʘʷ ʩʪʘʥʮʠʷ ʥʝ ʫʢʦʤʧʣʝʢʪʦʚʘʥʘ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʦʨʪʠʨʦʚʢʠ 

ʚʪʦʨʠʯʥʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ʅʘ ʩʪʘʥʮʠʠ ʚʨʫʯʥʫʶ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʜʦʩʦʨʪʠʨʦʚʢʘ ʦʪʭʦʜʦʚ ʧʣʘʩʪʤʘʩʩ, ʩʪʝʢʣʘ, ʤʝʪʘʣʣʘ, ʠʟʚʣʝʢʘʝʤʳʭ ʠʟ ʢʦʥʪʝʡʥʝʨʦʚ 

ʜʣʷ ʨʘʟʜʝʣʴʥʦʛʦ ʩʙʦʨʘ ɺʄʈ. ʆʪʭʦʜʳ ʧʦʩʪʫʧʘʶʪ ʥʘ ʩʪʘʥʮʠʶ ʩʦʨʪʠʨʦʚʢʠ 

ʝʞʝʜʥʝʚʥʦ. 

ɺ ʨʘʡʦʥʝ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʩʠʩʪʝʤʳ ʨʘʟʜʝʣʴʥʦʛʦ ʩʙʦʨʘ ʦʪ ʥʘʩʝʣʝʥʠʷ 

ʦʧʘʩʥʳʭ ʦʪʭʦʜʦʚ (ʘʢʢʫʤʫʣʷʪʦʨʳ/ʙʘʪʘʨʝʡʢʠ, ʠʟʥʦʰʝʥʥʳʝ ʰʠʥʳ, ʦʪʨʘʙʦʪʘʥʥʳʝ 

ʤʘʩʣʘ, ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʩ ʠʩʪʝʢʰʠʤ ʩʨʦʢʦʤ ʛʦʜʥʦʩʪʠ, ʢʨʘʩʢʠ, 

ʨʘʩʪʚʦʨʠʪʝʣʠ ʠ ʪ.ʧ.). ʕʪʠ ʦʪʭʦʜʳ ʧʦʩʪʫʧʘʶʪ ʥʘ ʧʦʣʠʛʦʥʳ. 

ɼʣʷ ʥʘʢʦʧʣʝʥʠʷ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ ʦʪʭʦʜʦʚ ʥʝʪ ʩʧʝʮʠʘʣʴʥʳʭ ʢʦʥʪʝʡʥʝʨʦʚ 

ʠʣʠ ʧʣʦʱʘʜʦʢ. ʂʘʢ ʧʨʘʚʠʣʦ, ʪʘʢʠʝ ʦʪʭʦʜʳ ʩʢʣʘʜʠʨʫʶʪʩʷ ʚʦʟʣʝ ʢʦʥʪʝʡʥʝʨʦʚ, 
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ʟʘʛʨʦʤʦʞʜʘʷ ʠ ʟʘʛʨʷʟʥʷʷ ʦʢʨʫʞʘʶʱʫʶ ʪʝʨʨʠʪʦʨʠʶ. ʅʘ ʧʦʣʠʛʦʥʝ ʦʪʜʝʣʴʥʦ ʥʝ 

ʩʢʣʘʜʠʨʫʶʪʩʷ ʠ ʥʝ ʧʝʨʝʨʘʙʘʪʳʚʘʶʪʩʷ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʝ ʦʪʭʦʜʳ, ʦʙʨʘʟʫʝʤʳʝ ʫ 

ʥʘʩʝʣʝʥʠʷ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʘ ʜʣʷ ʟʘʭʦʨʦʥʝʥʠʷ ʪʚʝʨʜʳʭ ʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʜʠʥ ʧʦʣʠʛʦʥ ʊʂʆ ʠ 31 ʤʠʥʠ-ʧʦʣʠʛʦʥ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʙʘʣʘʥʩʝ 

ʂʦʙʨʠʥʩʢʦʛʦ ɾʂʍ. ɼʨʫʛʠʭ ʦʙʲʝʢʪʦʚ ʟʘʭʦʨʦʥʝʥʠʷ ʦʪʭʦʜʦʚ ʥʘ ʙʘʣʘʥʩʝ ʩʫʙʲʝʢʪʦʚ 

ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʥʝ ʠʤʝʝʪʩʷ. 

 

ɺ ʛ. ʄʦʩʪʳ ʠ ʄʦʩʪʦʚʩʢʦʤ ʨʘʡʦʥʝ ʪʘʢʞʝ ʧʨʠʤʝʥʷʣʠʩʴ ʧʘʨʘʣʣʝʣʴʥʦ ʪʨʠ 

ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʊʂʆ. ʕʪʦ ʢʦʥʪʝʡʥʝʨʥʳʡ ʩʙʦʨ ʦʪʭʦʜʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʚʪʦʨʠʯʥʳʤ 

ʤʘʪʝʨʠʘʣʴʥʳʤ ʨʝʩʫʨʩʘʤ, ʧʣʘʥʦʚʦ-ʨʝʛʫʣʷʨʥʳʡ ʚʳʚʦʟ ʩʤʝʰʘʥʥʳʭ ʦʪʭʦʜʦʚ ʩ 

ʪʝʨʨʠʪʦʨʠʠ ʛ. ʄʦʩʪʳ ʠ ʩʠʩʪʝʤʘ ʟʘʛʦʪʦʚʢʠ ɺʄʈ ʯʝʨʝʟ ʧʨʠʝʤʥʳʝ ʧʫʥʢʪʳ. 

ʂʦʣʠʯʝʩʪʚʦ ʜʦʤʦʚʣʘʜʝʥʠʡ ʚ ʛ. ʄʦʩʪʳ ʩʦʩʪʘʚʣʷʝʪ 2220, ʚ ʩʝʣʴʩʢʠʭ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʄʦʩʪʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ï 8191. ɺ ʛ. ʄʦʩʪʳ 65 % ʥʘʩʝʣʝʥʠʷ 

ʧʨʦʞʠʚʘʶʪ ʚ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʜʦʤʘʭ (ʦʢʦʣʦ 26 % ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʛʦʨʦʜʘ), 

ʦʩʪʘʣʴʥʳʝ ʚ ʯʘʩʪʥʳʭ ʜʦʤʘʭ. 

ʋʜʘʣʝʥʠʝ ʊʂʆ ʚʦ ʚʩʝʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʄʦʩʪʦʚʩʢʦʛʦ ʨʘʡʦʥʘ, ʢʨʦʤʝ 

ʚʦʩʴʤʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʛʜʝ ʢʦʣʠʯʝʩʪʚʦ ʜʦʤʦʚʣʘʜʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 1 ʜʦ 

5, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʝʤ. 

ɼʦʨʦʞʥʦ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʩʣʫʞʙʳ (ɼʈʉʋ-208 ʛ. ʄʦʩʪʳ, ɼʕʋ-52 

ʛ. ɺʦʣʢʦʚʳʩʢ, ɼʕʋ-54 ʛ. ʉʣʦʥʠʤ) ʦʩʫʱʝʩʪʚʣʷʶʪ ʫʜʘʣʝʥʠʝ ʦʪʭʦʜʦʚ ʦʪ 

ʦʩʪʘʥʦʚʦʯʥʳʭ ʧʫʥʢʪʦʚ ʠ ʧʣʦʱʘʜʦʢ ʦʪʜʳʭʘ ʚʦʟʣʝ ʘʚʪʦʜʦʨʦʛ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 

ʄʦʩʪʦʚʩʢʦʤ ʨʘʡʦʥʝ. ɼʣʷ ʧʝʨʝʚʦʟʢʠ ʦʪʭʦʜʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʙʩʪʚʝʥʥʳʡ 

ʥʝʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʪʨʘʥʩʧʦʨʪ. 

ɼʦ ʥʘʯʘʣʘ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʚ ʛ.ʄʦʩʪʳ ʚʪʦʨʠʯʥʳʝ ʤʘʪʝʨʠʘʣʴʥʳʝ 

ʨʝʩʫʨʩʳ ʩʦʙʠʨʘʣʠʩʴ ʥʘ ʚʳʜʝʣʝʥʥʳʭ ʧʣʦʱʘʜʢʘʭ. ɼʣʷ ʩʙʦʨʘ ʩʤʝʰʘʥʥʳʭ ʦʪʭʦʜʦʚ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʣʘʥʦʚʦ-ʨʝʛʫʣʷʨʥʳʡ ʦʙʲʝʟʜ ʧʦ ʛʨʘʬʠʢʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʩʦʙʨʘʥʥʳʝ ʥʘ ʧʣʦʱʘʜʢʘʭ ɺʄʈ ʙʳʣʠ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʛʨʷʟʥʝʥʳ ʩʤʝʰʘʥʥʳʤ 

ʤʫʩʦʨʦʤ. 

ɼʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʣʦʱʘʜʦʢ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʪʘʣʣʠʯʝʩʢʠʝ 

ʠ ʧʣʘʩʪʤʘʩʩʦʚʳʝ ʢʦʥʪʝʡʥʝʨʳ ʦʙʲʝʤʦʤ 0,75 ï 0,8 ʤ3. ʆʥʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʤʫʩʦʨʦʚʦʟʘʤʠ ʩ ʟʘʜʥʝʡ ʟʘʛʨʫʟʢʦʡ ʠ ʙʦʢʦʚʦʡ ʟʘʛʨʫʟʢʦʡ. ʇʘʨʢ 

ʤʘʰʠʥ ʫʩʪʘʨʝʣ ʠ ʥʝʜʦʩʪʘʪʦʯʝʥ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʛʨʘʬʠʢ ʫʜʘʣʝʥʠʷ 

ʦʪʭʦʜʦʚ ʚ ʛ. ʄʦʩʪʳ ʠ ʄʦʩʪʦʚʩʢʦʤ ʨʘʡʦʥʝ. ʀʟʥʦʩ ʪʝʭʥʠʢʠ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʩʪʝʧʝʥʥʦʤʫ ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ. 

ʅʘ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʚ ʄʦʩʪʘʭ ʠʤʝʣʠʩʴ: 

1 ʤʫʩʦʨʦʚʦʟ ʩ ʦʙʲʝʤʦʤ ʢʫʟʦʚʘ 16 ʤ3 ʩ ʙʦʢʦʚʦʡ ʟʘʛʨʫʟʢʦʡ,  

1 ʤʫʩʦʨʦʚʦʟ ʂʆ-440 ʩ ʟʘʜʥʝʡ ʟʘʛʨʫʟʢʦʡ ʩ ʦʙʲʝʤʦʤ ʢʫʟʦʚʘ 16 ʤ3 

2 ʤʫʩʦʨʦʚʦʟʘ ʩ ʟʘʜʥʝʡ ʟʘʛʨʫʟʢʦʡ ʩ ʦʙʲʝʤʦʤ ʢʫʟʦʚʘ 8 ʤ3 

2 ʤʘʰʠʥʳ ʩ ʙʦʨʪʦʚʦʡ ʟʘʛʨʫʟʢʦʡ. 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʩʙʦʨʫ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ. ɺ ʨʘʡʦʥʘʭ ʩ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʤʠ 

ʜʦʤʘʤʠ ʨʝʘʣʠʟʦʚʘʥ ʢʦʥʪʝʡʥʝʨʥʳʡ ʩʧʦʩʦʙ ʫʜʘʣʝʥʠʷ ʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ, 

ʦʪʥʦʩʷʱʠʭʩʷ ʢ ɺʄʈ ʠ ʧʦʜʦʤʦʚʦʡ ʦʙʲʝʟʜ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʜʣʷ 

ʩʙʦʨʘ ʩʤʝʰʘʥʥʳʭ ʦʪʭʦʜʦʚ. ɺ ʨʘʡʦʥʘʭ ʩ ʯʘʩʪʥʳʤʠ ʜʦʤʦʚʣʘʜʝʥʠʷʤʠ ʨʝʘʣʠʟʦʚʘʥ 
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ʧʦʜʦʤʦʚʦʡ ʦʙʲʝʟʜ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʚ  ʛ. ʄʦʩʪʳ. ɸʥʘʣʦʛʠʯʥʦ 

ʩʦʙʠʨʘʶʪʩʷ ʦʪʭʦʜʳ ʚ ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʄʦʩʪʦʚʩʢʦʛʦ ʨʘʡʦʥʘ. 

ʏʘʩʪʦʪʘ ʫʜʘʣʝʥʠʷ ʦʪʭʦʜʦʚ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 3 ʜʦ 7 ʨʘʟ ʚ ʥʝʜʝʣʶ. 

ʅʘʩʝʣʝʥʠʝ, ʧʨʦʞʠʚʘʶʱʝʝ ʚ ʯʘʩʪʥʳʭ ʜʦʤʦʚʣʘʜʝʥʠʷʭ (34,5 % ʦʪ ʦʙʱʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʛ. ʄʦʩʪʳ), ʚ ʨʘʟʜʝʣʴʥʦʤ ʩʙʦʨʝ ʦʪʭʦʜʦʚ, 

ʦʪʥʦʩʷʱʠʭʩʷ ʢ ɺʄʈ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʫʯʘʩʪʚʫʶʪ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʫʜʘʣʝʥʠʝ 

ʦʪʭʦʜʦʚ ʦʪ ʯʘʩʪʥʳʭ ʜʦʤʦʚʣʘʜʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʜʦʤʦʚʦʛʦ 

ʦʙʲʝʟʜʘ ʪʨʘʥʩʧʦʨʪʘ. 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʩʙʦʨʫ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʪʦʨʛʦʚʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʚ ʙʶʜʞʝʪʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʷʭ. ʅʘʩʝʣʝʥʠʝ ʙʳʣʦ ʩʣʘʙʦ ʦʭʚʘʯʝʥʦ ʩʠʩʪʝʤʦʡ ʟʘʛʦʪʦʚʢʠ ʚʪʦʨʠʯʥʦʛʦ 

ʩʳʨʴʷ. 

 

ʆʙʱʘʷ ʦʮʝʥʢʘ ʩʠʪʫʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʦʪʭʦʜʘʤʠ ʚ ʧʠʣʦʪʥʳʭ 

ʨʝʛʠʦʥʘʭ ʜʦ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʦʝʢʪʘ 

ʆʙʨʘʱʝʥʠʝ ʩ ʦʪʭʦʜʘʤʠ ʚ ʂʦʙʨʠʥʩʢʦʤ ʠ ʄʦʩʪʦʚʩʢʦʤ ʨʘʡʦʥʘʭ ʦʨʛʘʥʠʟʫʝʪʩʷ 

ʨʘʡʦʥʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʇʣʘʪʘ ʟʘ 

ʦʢʘʟʳʚʘʝʤʳʝ ʫʩʣʫʛʠ ʧʦʢʨʳʚʘʝʪʩʷ ʥʘʩʝʣʝʥʠʝʤ ʥʘ 20-30%, ʦʩʪʘʣʴʥʳʝ ʟʘʪʨʘʪʳ 

ʦʨʛʘʥʠʟʘʮʠʡ ʢʦʤʧʝʥʩʠʨʫʶʪʩʷ ʛʣʘʩʥʳʤ ʦʙʨʘʟʦʤ ʟʘ ʩʯʸʪ ʩʫʙʩʠʜʠʡ ʠʟ ʙʶʜʞʝʪʘ. 

ʅʝʙʦʣʴʰʘʷ ʯʘʩʪʴ ʟʘʪʨʘʪ ʤʦʞʝʪ ʧʦʢʨʳʚʘʪʴʩʷ ʟʘ ʩʯʸʪ ʩʨʝʜʩʪʚ, ʧʦʣʫʯʘʝʤʳʭ 

ʢʦʤʤʫʥʘʣʴʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʟʘ ʦʢʘʟʘʥʠʝ ʫʩʣʫʛ ʶʨʠʜʠʯʝʩʢʠʤ ʣʠʮʘʤ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ ʟʘʭʦʨʘʥʠʚʘʶʪʩʷ ʥʘ ʨʘʡʦʥʥʳʭ ʧʦʣʠʛʦʥʘʭ 

ʪʚʝʨʜʳʭ ʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ, ʦʙʩʣʫʞʠʚʘʶʱʠʭ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʨʘʡʦʥʥʳʡ 

ʮʝʥʪʨ ʠ ʧʨʠʣʝʛʘʶʱʠʝ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ. ʆʪʭʦʜʳ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ 

ʨʘʟʤʝʱʘʶʪʩʷ ʥʘ ʥʝʙʦʣʴʰʠʭ ʦʙʲʝʢʪʘʭ (ʤʠʥʠ-ʧʦʣʠʛʦʥʘʭ), ʨʘʟʤʝʱʸʥʥʳʭ ʥʝʜʘʣʝʢʦ 

(0,5 ï 1,0 ʢʤ) ʦʪ ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ɺ ʨʘʡʦʥʘʭ ʩʦʟʜʘʥʳ ʫʩʣʦʚʠʷ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʨʘʟʜʝʣʝʥʠ ʁʦʪʭʦʜʦʚ ʫ ʠʩʪʦʯʥʠʢʘ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʆʩʥʦʚʥʳʤʠ ʚʠʜʘʤʠ ʚʳʜʝʣʷʝʤʳʭ ʚʪʦʨʠʯʥʳʭ ʨʝʩʫʨʩʦʚ ʷʚʣʷʝʪʩʷ ʇʕʊ-ʙʫʪʳʣʢʘ ʠ 

ʜʨʫʛʠʝ ʧʣʘʩʪʤʘʩʩʳ, ʙʫʤʘʛʘ, ʩʪʝʢʣʦ.  

ɼʝʷʪʝʣʴʥʦʩʪʴ ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʦʝʢʪʘ ɽʉ/ʇʈʆʆʅ ʧʦ ʫʧʨʘʚʣʝʥʠʶ 

ʦʪʭʦʜʘʤʠ 

ʌʘʢʪʠʯʝʩʢʠ ʨʘʙʦʪʘ ʧʨʦʝʢʪʘ ʚ ʧʠʣʦʪʥʳʭ ʨʝʛʠʦʥʘʭ ʙʳʣʘ ʥʘʯʘʪʘ ʚ 2011 ʛʦʜʫ. 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʦʝʢʪʘ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 

ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʥʘʩʝʣʝʥʠʷ ʧʠʣʦʪʥʳʭ ʨʝʛʠʦʥʦʚ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʧʨʝʜʧʦʯʪʝʥʠʡ 

ʞʠʪʝʣʝʡ ʚ ʦʙʣʘʩʪʠ ʩʙʦʨʘ ʦʪʭʦʜʦʚ. ʉ ʧʝʨʚʳʭ ʜʥʝʡ ʨʘʙʦʪʳ ʥʘʯʘʪʦ ʘʢʪʠʚʥʦʝ 

ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʩʝʣʝʥʠʷ ʨʝʛʠʦʥʦʚ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ 

ʦʪʥʦʰʝʥʠʷ ʢ ʨʘʟʜʝʣʴʥʦʤʫ ʩʙʦʨʫ ʦʪʭʦʜʦʚ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʚʦʟʤʦʞʥʦʩʪʠ ʤʝʩʪʥʳʭ ʉʄʀ, ʚʩʪʨʝʯʠ ʩ ʞʠʪʝʣʷʤʠ ʨʝʛʠʦʥʦʚ, ʨʘʙʦʪʘ ʩ ʪʨʫʜʦʚʳʤʠ 

ʢʦʣʣʝʢʪʠʚʘʤʠ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ. ɹʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʩʦ ʰʢʦʣʴʥʠʢʘʤʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʣʠʩʴ 

ʪʝʤʘʪʠʯʝʩʢʠʝ ʵʢʩʢʫʨʩʠʠ ʥʘ ʩʪʘʥʮʠʶ ʩʦʨʪʠʨʦʚʢʠ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʘʢʮʠʠ 

(ʢʦʥʢʫʨʩ ʧʦ ʩʙʦʨʫ ʇʕʊ-ʙʫʪʳʣʦʢ, ʢʦʥʢʫʨʩ ʩʦʯʠʥʝʥʠʡ ʠ ʧʣʘʢʘʪʦʚ ʥʘ ʪʝʤʫ 



7 
 

ʨʘʟʜʝʣʴʥʦʛʦ ʩʙʦʨʘ ʦʪʭʦʜʦʚ ʠ ʜʨ.), ʢʣʘʩʩʥʳʝ ʯʘʩʳ ʠ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʫʨʦʢʠ, 

ʧʦʩʚʷʱʸʥʥʳʝ ʚʦʧʨʦʩʘʤ ʨʘʟʜʝʣʴʥʦʛʦ ʩʙʦʨʘ ʦʪʭʦʜʦʚ. 

ɺ ʨʘʤʢʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʝʢʪʘ ʨʘʟʨʘʙʦʪʘʥʳ, ʦʙʩʫʞʜʝʥʳ ʩ 

ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ ʠ ʫʪʚʝʨʞʜʝʥʳ ʚ ʘʚʛʫʩʪʝ 2012 ʛʦʜʘ ʤʝʩʪʥʳʤʠ 

ʠʩʧʦʣʥʠʪʝʣɹ ʥʳʤʠ ʢʦʤʠʪʝʪʘʤʠ ʨʘʡʦʥʥʳʝ ʩʪʨʘʪʝʛʠʠ ʧʦ ʦʙʨʘʱʝʥʠʶ ʩ ʪʚʝʨʜʳʤʠ 

ʢʦʤʤʫʥʘʣʴʥʳʤʠ ʦʪʭʦʜʘʤʠ. ɺ ʥʠʭ ʦʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʨʘʙʦʪʳ 

ʧʨʦʝʢʪʘ ʚ ʢʘʞʜʦʤ ʧʠʣʦʪʥʦʤ ʨʝʛʠʦʥʝ, ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʠʭ ʜʦʩʪʠʞʝʥʠʶ ʠ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢ ʪʝʭʥʠʢʝ ʠ ʦʙʦʨʫʜʦʚʘʥʠʶ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ 

ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʦʝʢʪʘ. 

ɼʣʷ ʟʘʢʫʧʢʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʪʝʥʜʝʨʳ, ʧʦ 

ʩʦʩʪʦʷʥʠʶ ʥʘ ʢʦʥʝʮ 1 ʢʚʘʨʪʘʣʘ 2013 ʛʦʜʘ ʦʩʫʱʝʩʪʚʣʝʥʘ ʧʦʩʪʘʚʢʘ 2 ʙʫʣʴʜʦʟʝʨʦʚ 

ʜʣʷ ʨʘʙʦʪʳ ʥʘ ʧʦʣʠʛʦʥʘʭ, 12 ʤʫʩʦʨʦʚʦʟʦʚ, ʢʦʥʪʝʡʥʝʨʦʚ ʜʣʷ ʩʙʦʨʘ ʚʪʦʨʠʯʥʳʭ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ 6 ʪʠʧʦʚ, ʢʦʥʪʝʡʥʝʨʦʚ ʜʣʷ ʩʙʦʨʘ ʩʤʝʰʘʥʥʳʭ, 

ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ, ʙʠʦʨʘʟʣʘʛʘʝʤʳʭ ʦʪʭʦʜʦʚ, ʙʠʦʢʦʤʧʦʩʪʝʨʦʚ. ʈʘʟʨʘʙʦʪʘʥʳ 

ʧʨʦʝʢʪʳ ʩʪʘʥʮʠʡ ʩʦʨʪʠʨʦʚʢʠ ʚ ʄʦʩʪʘʭ ʠ ʂʦʙʨʠʥʝ. ʇʦʜʧʠʩʘʥʳ ʢʦʥʪʨʘʢʪʳ ʥʘ 

ʧʦʩʪʘʚʢʫ ʠʟʤʝʣʴʯʠʪʝʣʷ ʜʣʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʪʭʦʜʦʚ, ʜʦʟʝʨʘ ʜʣʷ ʨʘʙʦʪʳ ʥʘ 

ʧʦʣʠʛʦʥʝ, ʧʨʝʩʩʦʚ ʜʣʷ ʩʪʘʥʮʠʠ ʩʦʨʪʠʨʦʚʢʠ. ʇʦʩʪʘʚʢʠ ʜʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʦʞʠʜʘʶʪʩʷ ʚ 2-3 ʢʚʘʨʪʘʣʘʭ 2013 ʛʦʜʘ.  

ʇʨʠʦʙʨʝʪʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʚʚʦʜʠʪʩʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʧʦʩʪʝʧʝʥʥʦ, ʯʪʦ 

ʩʚʷʟʘʥʦ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʧʦ ʪʘʤʦʞʝʥʥʦʡ ʦʯʠʩʪʢʝ ʪʦʚʘʨʦʚ ʠ 

ʧʝʨʝʜʘʯʝ ʠʭ ʚ ʧʦʣʴʟʦʚʘʥʠʝ ɾʂʍ ʂʦʙʨʠʥʩʢʦʛʦ ʠ ʄʦʩʪʦʚʩʢʦʛʦ ʨʘʡʦʥʦʚ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʮʠʦʥʘʣʴʥʳʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ. 

ɺʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʦʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʇʨʦʝʢʪʦʤ ʧʨʦʚʝʜʝʥʘ ʙʦʣʴʰʘʷ 

ʨʘʙʦʪʘ ʧʦ ʥʘʨʘʱʠʚʘʥʠʶ ʧʦʪʝʥʮʠʘʣʘ ʦʨʛʘʥʠʟʘʮʠʡ ɾʂʍ ʚ ʂʦʙʨʠʥʩʢʦʤ ʠ 

ʄʦʩʪʦʚʩʢʦʤ ʨʘʡʦʥʘʭ ʠ ʩʦʟʜʘʥʳ ʚʩʝ ʫʩʣʦʚʠʷ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʠʩʪʝʤʳ ʦʙʨʘʱʝʥʠʷ ʩ ʊʂʆ. 

ʇʨʘʚʦʚʳʝ ʘʩʧʝʢʪʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʬʝʨʳ ʦʙʨʘʱʝʥʠʷ ʩ ʊʂʆ 

ɿʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ʦʧʨʝʜʝʣʷʶʱʝʝ ʧʦʨʷʜʦʢ ʦʙʨʘʱʝʥʠʷ ʩ ʦʪʭʦʜʘʤʠ ʚ 

ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ, ʜʦʚʦʣʴʥʦ ʦʙʰʠʨʥʦʝ ʠ ʨʘʟʚʝʪʚʣʝʥʥʦʝ. ʆʥʦ ʘʢʪʠʚʥʦ 

ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʥʝʜʨʝʥʠʝʤ ʥʦʚʳʭ ʧʨʘʢʪʠʢ ʨʘʙʦʪʳ ʠ ʠʟʤʝʥʝʥʠʝʤ 

ʦʙʱʠʭ ʧʦʜʭʦʜʦʚ ʢ ʧʨʦʙʣʝʤʝ ʦʪʭʦʜʦʚ. ʇʨʠ ʵʪʦʤ ʯʘʩʪʴ ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ 

ʘʢʪʦʚ ʧʝʨʝʩʪʘʶʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʥʫʞʜʘʶʪʩʷ ʚ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ. ɹʘʟʦʚʳʤ ʟʘʢʦʥʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʧʦʨʷʜʦʢ ʦʙʨʘʱʝʥʠʷ ʩ 

ʦʪʭʦʜʘʤʠ ʷʚʣʷʝʪʩʷ Ăɿʘʢʦʥ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ çʆʙ ʦʙʨʘʱʝʥʠʠ ʩ ʦʪʭʦʜʘʤʠè ˉ 

271-ɿ ʦʪ 20.07.2007. ʈʘʙʦʪʘ ʵʢʩʧʝʨʪʦʚ ʚ ʦʙʣʘʩʪʠ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʧʦ 

ʦʙʨʘʱʝʥʠʶ ʩ ʦʪʭʦʜʘʤʠ, ʧʨʦʚʦʜʠʤʘʷ ʚ 2012 ʛʦʜʫ, ʫʯʠʪʳʚʘʣʘ ʦʧʳʪ ʨʘʟʨʘʙʦʪʢʠ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʪʨʘʪʝʛʠʡ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʯʝʛʦ ʩʜʝʣʘʥʳ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ 

ʧʝʨʝʩʤʦʪʨʫ ʠ ʢʦʥʢʨʝʪʠʟʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʥʦʨʤ ʥʝʢʦʪʦʨʳʝ. ʅʘʧʨʠʤʝʨ, ʀʥʩʪʨʫʢʮʠʷ 

ˉ26 ʦʪ 30.07.2003 ʦʧʨʝʜʝʣʠʣʘ ʩʦʜʝʨʞʘʥʠʝ ʚ ʦʪʭʦʜʘʭ, ʧʦʜʣʝʞʘʱʠʭ 

ʟʘʭʦʨʦʥʝʥʠʶ, ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʢʦʣʠʯʝʩʪʚʝ ʥʝ ʙʦʣʝʝ 5%, ʭʦʪʷ 

ʩʦʨʪʠʨʦʚʢʘ ʩʤʝʰʘʥʥʳʭ ʦʪʭʦʜʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʦʚʦʜʠʪʩʷ.  

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʵʢʩʧʝʨʪʘʤʠ 

ʧʨʦʝʢʪʘ ʧʦʜʛʦʪʦʚʣʝʥʳ ʧʨʦʝʢʪʳ ʠ ʠʟʤʝʥʝʥʠʷ ʚ 8 ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ, 

ʢʦʪʦʨʳʝ ʧʝʨʝʜʘʥʳ ʄʠʥʧʨʠʨʦʜʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʟʘʢʦʥʦʪʚʦʨʯʝʩʢʦʡ 
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ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʝʜʣʦʞʝʥʥʳʝ ʜʦʢʫʤʝʥʪʳ ʧʦʤʦʛʘʶʪ ʘʜʘʧʪʠʨʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, 

ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʜʠʨʝʢʪʠʚʘʤʠ ɽʉ ʧʦ ʦʙʨʘʱʝʥʠʶ ʩ ʦʪʭʦʜʘʤʠ. 

 

ʄʦʥʠʪʦʨʠʥʛ ʠʟʤʝʥʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʦʙʨʘʱʝʥʠ ̫ʩ ʦʪʭʦʜʘʤʠ ʚ 

ʄʦʩʪʦʚʩʢʦʤ ʨʘʡʦʥʝ 

ɺ ʄʦʩʪʦʚʩʢʦʤ ʨʘʡʦʥʝ ʧʨʦʞʠʚʘʶʪ 32,3 ʪʳʩ. ʞʠʪʝʣʝʡ, ʠʟ ʥʠʭ ʧʦʣʦʚʠʥʘ ʚ 

ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ. ɻ. ʄʦʩʪʳ  - ʢʨʫʧʥʝʡʰʠʡ ʥʘʩʝʣʝʥʥʳʡ ʧʫʥʢʪ ʨʘʡʦʥʘ, ʟʜʝʩʴ 

ʞʠʚʫʪ 16,2 ʪʳʩ. ʯʝʣʦʚʝʢ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʨʘʡʦʥʝ ʧʨʠʤʝʥʷʶʪʩʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʝ 

ʥʦʨʤʘʪʠʚʳ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʈʝʰʝʥʠʝʤ ʄʦʩʪʦʚʩʢʦʛʦ 

ʨʘʡʦʥʥʦʛʦ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʢʦʤʠʪʝʪʘ ʦʪ 11.10.2011 ˉ 735. ʅʦʨʤʘʪʠʚ 

ʦʙʨʘʟʦʚʘʥʠʷ ʊʂʆ ʚ ʙʣʘʛʦʫʩʪʨʦʝʥʥʳʭ ʜʦʤʘʭ ʥʘ 1 ʯʝʣʦʚʝʢʘ ʚ ʛʦʜ ʩʦʩʪʘʚʣʷʝʪ 1,2 

ʤ3, ʚ ʥʝʙʣʘʛʦʫʩʪʨʦʝʥʥʳʭ ʜʦʤʘʭ ʥʘ 1 ʯʝʣʦʚʝʢʘ ʚ ʛʦʜ ï 1,8 ʤ3.  

ʅʝ ʩʦʚʩʝʤ ʧʦʥʷʪʥʦ, ʠʟ ʢʘʢʦʛʦ ʨʘʩʯʸʪʘ ʫʩʪʘʥʦʚʣʝʥʳ ʥʦʨʤʘʪʠʚʳ 

ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ, ʨʘʟʣʠʯʥʳʝ ʜʣʷ ʛʨʘʞʜʘʥ, ʞʠʚʫʱʠʭ ʚ ʙʣʘʛʦʫʩʪʨʦʝʥʥʳʭ 

ʤʥʦʛʦʵʪʘʞʥʳʭ ʜʦʤʘʭ ʠ ʥʝʙʣʘʛʦʫʩʪʨʦʝʥʥʳʭ ʜʦʤʘʭ. ʇʦʚʳʝhʥʠʝ ʫʨʦʚʥ̫  

ʚʦʟʤʝʱʝʥʠʝ ʨʘʩʭʦʜʦʚ ʜʣʷ ʯʘʩʪʥʳʭ ʜʦʤʘʰʥʠʭ ʭʦʟʷʡʩʪʚ ʤʦʞʝʪ ʙʳʪʴ ʙʳʩʪʨʝʝ 

ʜʦʩʪʠʛʥʫʪʦ ʟʘ ʩʯʸʪ ʧʝʨʝʩʤʦʪʨʘ ʮʝʥʳ ʟʘ 1ʤ3 ʦʪʭʦʜʦʚ, ʘ ʥʝ ʙʣʘʛʦʜʘʨʷ ʫʚʝʣʠʯʝʥʠ ʁ

ʥʦʨʤʘʪʠʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʦʧʳʪ ʜʨʫʛʠʭ ʩʪʨʘʥ ï ʫ ʣʶʜʝʡ 

ʥʝʪ ʪʘʢʦʛʦ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʪʭʦʜʦʚ, ʢʘʢ ʦʧʨʝʜʝʣʝʥʦ ʚ ʥʦʨʤʘʪʠʚʝ, ʧʨʠʯʸʤ 

ʞʠʪʝʣʠ ʯʘʩʪʠʯʥʦ ʩʞʠʛʘʶʪ ʩʚʦʠ ʦʪʭʦʜʳ ʠʣʠ ʢʦʨʤʷʪ ʠʤʠ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ. 

ʇʨʠʤʝʨʳ ʦʮʝʥʢʠ ʦʙʲʝʤʦʚ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ ʚ ʃʘʪʚʠʠ ʧʨʠʚʝʜʝʥʳ ʚ 

ʧʨʠʣʦʞʝʥʠʠ 1. 

ʅʘʨʘʙʦʪʢʘ ʧʨʘʢʪʠʢʠ ʧʦ ʩʦʨʪʠʨʦʚʢʝ ʦʪʭʦʜʦʚ ʠ ʨʳʥʦʯʥʳʝ ʧʦʜʭʦʜʳ ʢ 

ʢʘʯʝʩʪʚʫ ʟʘʛʦʪʘʚʣʠʚʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʦʚʣʝʯʝʥʠʶ ʚ ʩʠʩʪʝʤʫ 

ʨʘʟʜʝʣʴʥʦʛʦ ʩʙʦʨʘ ʦʪʭʦʜʦʚ ʥʝ ʪʦʣʴʢʦ ʪʨʘʜʠʮʠʦʥʥʳʭ ʚʠʜʦʚ ʚʪʦʨʠʯʥʳʭ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʩʦʙʠʨʘʝʤʳʭ ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʳʝ ʢʦʥʪʝʡʥʝʨʘ ʜʣʷ 

ʙʫʤʘʛʠ, ʧʣʘʩʪʤʘʩʩ ʠ ʩʪʝʢʣʘ, ʥʦ ʠ ʦʪʭʦʜʦʚ ʪʝʢʩʪʠʣʷ, ʙʠʦʨʘʟʣʘʛʘʝʤʳʭ ʠ ʦʧʘʩʥʳʭ 

ʦʪʭʦʜʦʚ. ʂ ʩʦʞʘʣʝʥʠʶ, ʩ ʤʦʤʝʥʪʘ ʥʘʯʘʣʘ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʧʨʦʰʣʦ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʨʝʤʝʥʠ, ʯʪʦʙʳ ʧʝʨʝʦʨʠʝʥʪʠʨʦʚʘʪʴ ʞʠʪʝʣʝʡ ʤʥʦʛʦʵʪʘʞʥʳʭ ʜʦʤʦʚ 

ʥʘ ʨʘʟʜʝʣʝʥʠʝ ʚʩʝʭ ʦʪʭʦʜʦʚ ʠʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʙʠʦʨʘʟʣʘʛʘʝʤʳʝ. 

ʅʦ ʧʦʣʫʯʝʥʥʳʝ ʚ ʧʝʨʚʦʤ ʢʚʘʨʪʘʣʝ 2013 ʛʦʜʘ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʤʝʪʦʜʘ ʟʘʛʦʪʦʚʢʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ɺʄʈ 

ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʣʘʩʴ. 

ɺ ʯʘʩʪʥʳʭ ʜʦʤʘʭ ʥʘʯʘʪʘ ʚʘʞʥʘʷ ʨʘʙʦʪʘ ʧʦ ʦʪʙʦʨʫ ʙʠʦʨʘʟʣʘʛʘʝʤʳʭ 

ʦʪʭʦʜʦʚ ʠ ʠʭ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʶ ʧʦ ʤʝʩʪʫ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʧʝʮʠʘʣʴʥʳʭ 

ʙʠʦʢʦʤʧʦʩʪʝʨʘʭ, ʢʦʪʦʨʳʭ ʧʨʦʝʢʪʦʤ ʧʨʠʦʙʨʝʪʝʥʦ 920 ʝʜʠʥʠʮ. ʇʨʠ ʵʪʦʡ ʨʘʙʦʪʝ 

ʚʘʞʝʥ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʘʩʧʝʢʪ: ʪʨʘʜʠʮʠʦʥʥʦ ʣʶʜʠ ʩʣʘʙʦ ʧʨʝʜʩʪʘʚʣʷʶʪ, ʯʪʦ 

ʜʦʣʞʥʦ ʦʪʥʦʩʠʪʴʩʷ ʢ ʩʤʝʰʘʥʥʳʤ ʦʪʭʦʜʘʤ, ʯʪʦ ʢ ʙʠʦʨʘʟʣʘʛʘʝʤʳʤ. ʇʨʦʝʢʪʦʤ 

ʧʦʜʛʦʪʦʚʣʝʥʘ ʧʘʤʷʪʢʘ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʙʠʦʢʦʤʧʦʩʪʝʨʘ ʠ ʦʥʘ ʚʳʜʘʝʪʩʷ ʞʠʪʝʣʷʤ 

ʧʨʠ ʟʘʢʣʶʯʝʥʠʠ ʜʦʛʦʚʦʨʘ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʢʦʤʧʦʩʪʝʨʘ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ 

ʦʧʳʪ ʃʘʪʚʠʠ, ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʛʨʘʞʜʘʥ ʧʦ ʨʘʙʦʪʝ ʩ ʙʠʦʢʦʤʧʦʩʪʝʨʘʤʠ ʜʦʣʞʥʦ 
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ʧʦʩʪʦʷʥʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʨʘʙʦʪʳ. 

ʅʝʦʩʣʘʙʝʚʘʶʱʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʜʦʣʞʥʘ ʧʨʦʚʦʜʠʪʴʩʷ ʩ 

ʞʠʪʝʣʷʤʠ ʤʥʦʛʦʵʪʘʞʥʳʭ ʜʦʤʦʚ, ʚʦʟʣʝ ʢʦʪʦʨʳʭ ʙʫʜʫʪ ʫʩʪʘʥʦʚʣʝʥʳ ʢʦʥʪʝʡʥʝʨʳ 

ʜʣʷ ʩʤʝʰʘʥʥʳʭ ʦʪʭʦʜʦʚ. ʆʥʘ ʢʨʘʡʥʝ ʧʦʣʝʟʥʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʚʪʦʨʠʯʥʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ (ʩʦʨʪʠʨʦʚʢʘ ʧʦ ʮʚʝʪʫ, ʩʥʠʞʝʥʠʝ ʧʨʦʮʝʥʪʘ 

ʟʘʩʦʨʝʥʥʦʩʪʠ ʠ ʜʨ.), ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʚʳʙʨʘʩʳʚʘʪʴʩʷ ʚ ʦʪʜʝʣʴʥʳʝ ʢʦʥʪʝʡʥʝʨʳ. 

 

ʉʙʦʨ ʩʤʝʰʘʥʥʳʭ ʦʪʭʦʜʦʚ 

ɻʣʘʚʥʘʷ ʧʨʦʙʣʝʤʘ ʚ ʯʘʩʪʠ ʩʙʦʨʘ ʩʤʝʰʘʥʥʳʭ ʦʪʭʦʜʦʚ ʚ ʈʝʩʧʫʙʣʠʢʝ 

ɹʝʣʘʨʫʩʴ ï ʵʪʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʦʥʪʝʡʥʝʨʦʚ ʜʣʷ ʩʙʦʨʘ ʦʪʭʦʜʦʚ ʠ 

ʠʭ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ. ʉʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʙʦʨ ʦʢʘʟʳʚʘʝʪ ʥʝʜʦʩʪʘʪʦʯʥʳʡ 

ʫʨʦʚʝʥʴ ʧʣʘʪʳ ʟʘ ʦʢʘʟʳʚʘʝʤʫʶ ʫʩʣʫʛʫ. ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʪʘʢʞʝ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʪʨʝʙʦʚʘʥʠʷ ʩʘʥʠʪʘʨʥʳʭ ʥʦʨʤ ʧʦ 

ʦʙʫʩʪʨʦʡʩʪʚʫ ʧʣʦʱʘʜʦʢ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʦʛʨʘʞʜʝʥʠʝ ʩ 3 ʩʪʦʨʦʥ. ʕʪʦ 

ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʤʝʩʪʘ ʤʘʰʠʥʳ ʧʨʠ ʠʭ ʦʙʩʣʫʞʠʚʘʥʠʠ, ʯʪʦ 

ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ ʥʘ ʦʧʦʨʦʞʥʝʥʠʝ ʢʘʞʜʦʛʦ ʢʦʥʪʝʡʥʝʨʘ. 

ʇʨʦʝʢʪʦʤ ʧʨʝʜʣʦʞʝʥʦ ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ ʩʙʦʨʘ ʩʤʝʰʘʥʥʳʭ ʦʪʭʦʜʦʚ ʚ 

ʛʘʨʘʞʥʳʭ ʢʦʦʧʝʨʘʪʠʚʘʭ ʠ ʩʘʜʦʚʦʜʯʝʩʢʠʭ ʪʦʚʘʨʠʱʝʩʪʚʘʭ ʢʦʥʪʝʡʥʝʨʦʚ ʝʤʢʦʩʪʴʶ 

12 ʢʫʙ. ʤ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʵʬʬʝʢʪʠʚʥʳʡ ʤʝʭʘʥʠʟʤ ʜʣʷ ʩʙʦʨʘ ʪʘʢʠʭ 

ʦʪʭʦʜʦʚ. 

ʂʦʥʪʝʡʥʝʨʘ ʝʤʢʦʩʪʴʶ 12 ʢʫʙ. ʤ. ʚ ʧʝʨʚʦʤ ʢʚʘʨʪʘʣʝ 2013 ʛ. ʚ ʄʦʩʪʦʚʩʢʦʤ 

ʨʘʡʦʥʝ ʪʦʣʴʢʦ ʥʘʯʘʣʠ ʧʨʠʤʝʥʷʪʴʩʷ, ʧʦʩʢʦʣʴʢʫ ʤʘʰʠʥʳ ʜʣʷ ʠʭ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʧʨʦʭʦʜʠʣʠ ʧʨʦʮʝʜʫʨʫ ʪʘʤʦʞʝʥʥʦʡ ʦʯʠʩʪʢʠ. ʇʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʷʚʠʪʩʷ ʪʦʣʴʢʦ ʚʦ ʚʪʦʨʦʤ ʢʚʘʨʪʘʣʝ. 

ʋʧʣʦʪʥʝʥʠʝ ʤʫʩʦʨʘ ʚ ʵʪʠʭ ʢʦʥʪʝʡʥʝʨʘʭ ʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ, ʯʪʦ ʜʦʣʞʥʦ 

ʧʨʠʥʠʤʘʪʴʩʷ ʚʦ ʚʥʠʤʘʥʠʝ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʢ ʤʝʩʪʫ ʚʳʛʨʫʟʢʠ. 

ɼʣʷ ʥʝʙʦʣʴʰʠʭ ʨʘʩʩʪʦʷʥʠʡ (ʤʝʥʝ 15 ʢʤ) ʵʪʦ ʧʨʠʝʤʣʝʤʦ ʠ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ 

ʚʨʝʤʷ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ 1 ʢʦʥʪʝʡʥʝʨʘ. ʅʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʤʝʩʪʘ 

ʟʘʭʦʨʦʥʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʝʨʝʚʦʟʢʠ ʙʫʜʝʪ ʧʘʜʘʪʴ, ʪ.ʢ. ʤʫʩʦʨʦʚʦʟ ʟʘ ʨʝʡʩ ʥʝ 

ʩʤʦʞʝʪ ʧʝʨʝʚʦʟʠʪʴ ʙʦʣʝʝ 12 ʢʫʙ.ʤ. ʥʝʫʧʣʦʪʥʝʥʥʳʭ ʦʪʭʦʜʦʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʢʦʥʪʝʡʥʝʨʘ ʤʦʛʫʪ ʜʦʩʪʘʚʣʷʪʴʩʷ ʥʘ ʩʦʨʪʠʨʦʚʦʯʥʫʶ ʩʪʘʥʮʠʶ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ 

ʦʪʭʦʜʦʚ ʥʘ ʚʠʜʳ ʠ ʠʭ ʧʦʩʣʝʜʫʶʱʝʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʫʧʣʦʪʥʝʥʠʷ. 

ʊʘʢ ʢʘʢ ʩʦʨʪʠʨʦʚʢʘ ʦʪʭʦʜʦʚ ʚ ʄʦʩʪʘʭ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʩɹ ̫ʚʨʫʯʥʫʶ, ʵʪʦ 

ʧʨʠʝʤʣʝʤʦʝ ʨʝʰʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʩʧʨʝʩʩʦʚʘʥʥʳʝ ʦʪʭʦʜʳ ʨʘʟʜʝʣʠʪʴ ʥʘ ʚʠʜʳ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ. ɺ ʙʫʜʫʱʝʤ 12-ʢʫʙʦʚʳʝ ʢʦʥʪʝʡʥʝʨʳ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʩʙʦʨʘ ʪʚʝʨʜʳʭ ʥʝʦʧʘʩʥʳʭ ʦʪʭʦʜʦʚ ʫ ʥʘʩʝʣʝʥʠʷ. ʊʘʢ ʢʘʢ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʙʠʦʨʘʟʣʘʛʘʝʤʳʝ ʦʪʭʦʜʳ ʩʦʙʠʨʘʪʴ ʦʪʜʝʣʴʥʦ, ʪʚʝʨʜʳʝ 

ʥʝʦʧʘʩʥʳʝ ʦʪʭʦʜʳ ʠʟ 12-ʢʫʙʦʚʳʭ ʢʦʥʪʝʡʥʝʨʦʚ ʤʦʛʫʪ ʙʳʪʴ ʜʦʩʦʨʪʠʨʦʚʘʥʳ ʥʘ 

ʩʦʨʪʠʨʦʚʦʯʥʦʡ ʣʠʥʠʠ ʩ ʠʟʚʣʝʯʝʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʪʦʨʠʯʥʳʭ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ʂʦʥʩʪʨʫʢʮʠʷ ʢʦʥʪʝʡʥʝʨʦʚ ʧʦʟʚʦʣʷʝʪ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʢʨʳʚʘʪʴ ʣʶʢʠ ʢʦʥʪʝʡʥʝʨʘ, ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʩʦʙʨʘʥʥʳʝ ʚ ʥʝʛʦ 

ʦʪʭʦʜʳ ʙʦʣʝʝ ʩʫʭʠʤʠ ʠ ʨʘʩʩʳʧʯʘʪʳʤʠ.  

 

ʆʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʩʙʦʨʘ ʚʪʦʨʠʯʥʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ 
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ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʪʨʘʪʝʛʠʝʡ, ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʦʚʳʭ ʠ 

ʧʝʨʝʦʙʦʨʫʜʦʚʘʥʠʷ ʜʝʡʩʪʚʫʶʱʠʭ ʧʣʦʱʘʜʦʢ ʜʣʷ ʨʘʟʜʝʣʴʥʦʛʦ ʩʙʦʨʘ ʚʪʦʨʠʯʥʳʭ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʦʝʢʪʦʤ ʚ 2012 ʛʦʜʫ ʦʩʫʱʝʩʪʚʣʝʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʠ 

ʧʦʩʪʘʚʢʘ ʚ ʛ. ʄʦʩʪʳ ʦʮʠʥʢʦʚʘʥʥʳʭ ʢʦʥʪʝʡʥʝʨʦʚ ʪʠʧʘ ʝʚʨʦʢʦʥʪʝʡʥʝʨ ʸʤʢʦʩʪʴʶ 

1,1 ʢʫʙ. ʤ. ʜʣʷ ʨʘʟʜʝʣʴʥʦʛʦ ʩʙʦʨʘ ʩʪʝʢʣʘ, ʧʣʘʩʪʠʢʘ ʠ ʙʫʤʘʛʠ ʠ ʢʘʨʪʦʥʘ. ʕʪʠ  

ʢʦʥʪʝʡʥʝʨʘ ʨʘʩʪʘʤʦʞʝʥʳ ʚ 1 ʢʚʘʨʪʘʣʝ 2013 ʛʦʜʘ, ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʧʣʦʱʘʜʢʘʭ ʠ 

ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ. ʇʝʨʚʳʡ ʦʧʳʪ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʧʦʢʘʟʘʣ, ʯʪʦ ʵʪʠ ʢʦʥʪʝʡʥʝʨʘ 

ʧʦʟʚʦʣʷʶʪ ʩʦʢʨʘʪʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʨʝʡʩʦʚ ʧʦ ʚʳʚʦʟʫ ʩʦʙʨʘʥʥʳʭ ʦʪʭʦʜʦʚ ʩ 3 ʜʦ 2 ʚ 

ʥʝʜʝʣʶ ʟʘ ʩʯʸʪ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʸʤʘ ʥʘʢʘʧʣʠʚʘʝʤʳʭ ʚ ʢʦʥʪʝʡʥʝʨʝ ʦʪʭʦʜʦʚ. 

ʂʦʥʪʝʡʥʝʨʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩ ʤʫʩʦʨʦʚʦʟʘʤʠ ʩ ʟʘʜʥʝʡ 

ʟʘʛʨʫʟʢʦʡ, ʧʨʦʩʪʳ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʥʝ ʥʫʞʜʘʶʪʩʷ ʚ ʧʦʩʪʦʷʥʥʦʡ ʧʦʜʢʨʘʩʢʝ. 

 

ʉʦʨʪʠʨʦʚʢʘ ʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ 

ʉʫʱʝʩʪʚʫʶʱʘʷ ʨʫʯʥʘʷ ʩʦʨʪʠʨʦʚʢʘ ʦʪʭʦʜʦʚ, ʢʦʪʦʨʘʷ ʩʝʡʯʘʩ ʧʨʠʤʝʥʷʝʪʩʷ, 

ʤʘʣʦʵʬʬʝʢʪʠʚʥʘ. ʃʶʜʠ ʪʘʢʞʝ ʨʘʙʦʪʘʶʪ ʚ ʩʣʦʞʥʳʭ ʫʩʣʦʚʠʷʭ ï ʤʥʦʛʦ ʧʳʣʠ, 

ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʦʩʚʝʱʝʥʠʝ. ʆʪʙʠʨʘʝʤʳʝ ʤʘʪʝʨʠʘʣʳ ï ʚ ʦʩʥʦʚʥʦʤ ʧʣʘʩʪʠʢ, 

ʠʤʝʶʱʠʡ ʥʝʚʳʩʦʢʫʶ ʮʝʥʥʦʩʪʴ ʢʘʢ ʚʪʦʨʠʯʥʳʡ ʤʘʪʝʨʠʘʣ. ʇʨʦʝʢʪʦʤ ʧʨʦʚʝʜʝʥ 

ʪʝʥʜʝʨ ʠ ʦʩʫʱʝʩʪʚʣʝʥ ʚʳʙʦʨ ʧʦʩʪʘʚʱʠʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʣʠʥʠʠ ʩʦʨʪʠʨʦʚʢʠ ʩ 

ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʛʦʜʦʚʦʡ ʤʦʱʥʦʩʪʴʶ 5000 ʪ. ʚ ʛʦʜ. ʇʦʜʧʠʩʘʥʠʝ ʢʦʥʪʨʘʢʪʘ ʥʘ 

ʧʦʩʪʘʚʢʫ ʦʞʠʜʘʝʪʩʷ ʚʦ 2 ʢʚʘʨʪʘʣʝ 2013 ʛʦʜʘ. ʅʦʚʘʷ ʣʠʥʠʷ ʧʦʟʚʦʣʠʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʠʪʴ ʫʩʣʦʚʠʷ ʦʪʙʦʨʘ ʚʪʦʨʠʯʥʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ 

ʧʦʚʳʩʠʪʴ ʠʭ ʢʘʯʝʩʪʚʦ.  

 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʞʠʪʝʣʝʡ 

ʂʨʘʡʥʝ ʥʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ ʦʧʣʘʪʳ ʫʩʣʫʛ ʟʘ ʦʙʨʘʱʝʥʠʝ ʩ ʦʪʭʦʜʘʤʠ ʥʝ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʟʤʝʥʝʥʠʶ ʧʨʠʚʳʯʝʢ ʥʘʩʝʣʝʥʠʷ ʚ ʯʘʩʪʠ ʨʘʟʜʝʣʴʥʦʛʦ ʩʙʦʨʘ 

ʦʪʭʦʜʦʚ. ɺ ʪʦ ʞʝ ʩʘʤʦʝ ʚʨʝʤʷ ï ʘʢʪʠʚʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʨʘʙʦʪʘ ʩ ʞʠʪʝʣʷʤʠ ʠ ʰʢʦʣʘʤʠ, ʧʨʦʚʦʜʠʤʘʷ ʧʨʦʝʢʪʦʤ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʚʣʝʯʝʥʠʶ 

ʣʶʜʝʡ ʚ ʨʘʟʜʝʣʝʥʠʝ ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ. ʈʘʙʦʪʘ 

ʧʨʦʝʢʪʘ ʩ ʥʘʩʝʣʝʥʠʝʤ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʦʪʭʦʜʦʚ ʧʨʠʚʝʣʦ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʚ ʧʷʪʴ ʨʘʟ ʦʙʲʝʤʘ ʨʘʟʜʝʣʴʥʦʛʦ ʩʙʦʨʘ ʚʪʦʨʠʯʥʳʭ ʨʝʩʫʨʩʦʚ (ʩ 1 ʜʦ 5 

ʢʛ ʥʘ ʯʝʣʦʚʝʢʘ ʚ ʛʦʜ). 

 

ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʧʨʦʚʦʜʠʤʦʛʦ ʨʘʟʜʝʣʴʥʦʛʦ ʩʙʦʨʘ  

ɼʦ ʠʟʤʝʥʝʥʠʷ ʩʠʩʪʝʤʳ ʨʘʟʜʝʣʴʥʦʛʦ ʩʙʦʨʘ ʦʪʭʦʜʦʚ ʚ ʤʦʩʪʘʭ ʧʨʦʚʦʜʠʣʘʩʴ 

ʦʙʱʘʷ ʦʮʝʥʢʘ ʩʦʜʝʨʞʘʥʠʷ ʚʪʦʨʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʦʪʭʦʜʘʭ, ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʠʤʝʶʱʠʭʩʷ ʚ ʩʪʨʘʥʝ ʜʘʥʥʳʭ. ʇʨʠ ʵʪʦʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʦʪʭʦʜʦʚ, 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ, ʩʦʧʦʩʪʘʚʣʷʣʩʷ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʜʘʥʥʳʤʠ 

ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ, ʯʪʦʙʳ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʦʙʲʸʤʳ ʚʪʦʨʠʯʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʟʘʛʦʪʦʚʣʝʥʳ ʩ ʧʦʤʦʱʴʶ ʢʦʥʪʝʡʥʝʨʦʚ. 

ʈʘʩʯʸʪ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʦʥʪʝʡʥʝʨʦʚ ʧʨʦʚʦʜʠʣʩʷ ʧʝʨʝʜ ʠʭ 

ʟʘʢʫʧʢʦʡ ʠ ʫʯʠʪʳʚʘʣ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ, ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʩʭʝʤʳ ʨʘʟʜʝʣʴʥʦʛʦ ʩʙʦʨʘ ʥʘ ʧʝʨʠʦʜ ʜʝʡʩʪʚʠʷ ʧʨʦʝʢʪʘ. ɺ ʄʦʩʪʘʭ 

ʩʝʡʯʘʩ ʠʩʧʦʣʴʟʫʶʪʩʷ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʧʦʜ ʤʫʩʦʨʦʚʦʟʳ ʩ ʟʘʜʥʝʡ ʟʘʛʨʫʟʢʦʡ 
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ʦʮʠʥʢʦʚʘʥʥʳʝ ʢʦʥʪʝʡʥʝʨʳ ʪʨʸʭ ʪʠʧʦʚ  ʜʣʷ ʨʘʟʜʝʣʴʥʦʛʦ ʩʙʦʨʘ ʤʘʢʫʣʘʪʫʨʳ, ʇʕʊ 

ʠ ʧʣʘʩʪʠʢʘ, ʩʪʝʢʣʘ.  ʂʘʞʜʳʡ ʠʟ ʪʠʧʦʚ ʢʦʥʪʝʡʥʝʨʦʚ ʠʤʝʝʪ ʩʧʝʮʠʘʣʴʥʫʶ ʥʘʢʣʝʡʢʫ 

ʫʢʘʟʳʚʘʶʱʫʶ ʥʘ ʝʛʦ ʩʦʜʝʨʞʠʤʦʝ.  ʂʨʦʤʝ ʪʦʛʦ, ʢʦʥʪʝʡʥʝʨ ʜʣʷ ʩʙʦʨʘ ʇʕʊ ʠʤʝʝʪ 

ʩʝʪʯʘʪʫʶ ʧʝʨʝʜʥʶʶ ʩʪʝʥʢʫ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʠʟʫʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʝʛʦ 

ʩʦʜʝʨʞʠʤʦʛʦ, ʢʦʥʪʝʡʥʝʨʳ ʜʣʷ ʩʪʝʢʣʘ ʠ ʤʘʢʫʣʘʪʫʨʳ ʮʝʣʴʥʦʤʝʪʘʣʣʠʯʝʩʢʠʝ. 

ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʊʂʆ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʫʪʦʯʥʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʢʦʥʪʝʡʥʝʨʦʚ ʧʦ ʢʘʞʜʦʤʫ ʚʠʜʫ ʥʘʠʤʝʥʦʚʘʥʠʶ ʚʪʦʨʠʯʥʳʭ 

ʨʝʩʫʨʩʦʚ. ɼʣʷ ʵʪʦʛʦ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ ʧʦ ʃʘʪʚʠʠ, ʧʨʠʚʝʜʝʥʥʳʝ 

ʚ ʧʨʠʣʦʞʝʥʠʠ 2. 

 

ʆʙʦʨʫʜʦʚʘʥʠʝ ʧʣʦʱʘʜʦʢ ʜʣʷ ʨʘʟʜʝʣʴʥʦʛʦ ʩʙʦʨʘ 

ʇʣʦʱʘʜʢʠ ʜʣʷ ʨʘʟʜʝʣʴʥʦʛʦ ʩʙʦʨʘ ʦʪʭʦʜʦʚ ʤʝʩʪʘʤʠ ʨʘʩʧʦʣʦʞʝʥʳ ʨʷʜʦʤ ʩ 

ʢʦʥʪʝʡʥʝʨʘʤʠ ʜʣʷ ʩʙʦʨʘ ʩʤʝʰʘʥʥʳʭ ʦʪʭʦʜʦʚ. ʅʘ ʥʦʚʳʭ ʧʣʦʱʘʜʢʘʭ 

ʧʨʠʤʝʥʷʶʪʩʷ ʢʦʥʪʝʡʥʝʨʘ ʜʣʷ ʩʙʦʨʘ ɺʄʈ ʠ ʩʤʝʰʘʥʥʦʛʦ ʩʙʦʨʘ ʦʪʭʦʜʦʚ, ʥʝ 

ʧʦʜʣʝʞʘʱʠʭ ʩʦʨʪʠʨʦʚʢʝ. ɼʣʷ ʧʦʩʣʝʜʥʝʛʦ ʪʠʧʘ ʦʪʭʦʜʦʚ ʧʨʠʤʝʥʷʶʪʩʷ 

ʦʢʨʘʰʝʥʥʳʝ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʢʦʥʪʝʡʥʝʨʘ, ʚʠʟʫʘʣʴʥʦ ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʪ 

ʢʦʥʪʝʡʥʝʨʦʚ ʜʣʷ ʨʘʟʜʝʣʴʥʦʛʦ ʩʙʦʨʘ. 

ɺʩʝ ʢʦʥʪʝʡʥʝʨʘ ʥʘ ʧʣʦʱʘʜʢʘʭ ʧʨʦʤʘʨʢʠʨʦʚʘʥʳ. ʀʤʝʶʪʩʷ ʘʥʰʣʘʛʠ  ʩ 

ʫʢʘʟʘʥʠʝʤ ʥʘʟʚʘʥʠʝ ʧʣʦʱʘʜʦʢ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʩʤʦʪʨʝʪʴ 

ʚʦʧʨʦʩ ʧʦ ʨʘʟʤʝʱʝʥʠʶ ʥʘ ʧʣʦʱʘʜʢʘʭ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʧʦʷʩʥʷʶʱʝʡ, ʢʘʢʠʝ ʚʠʜʳ ʦʪʭʦʜʦʚ ʚ ʢʘʢʠʝ ʢʦʥʪʝʡʥʝʨʳ ʥʝʦʙʭʦʜʠʤʦ ʙʨʦʩʘʪʴ 

(ʥʘʧʨʠʤʝʨ, ʪʝʪʨʘʧʘʢ, ʧʠʱʝʚʳʝ ʦʪʭʦʜʳ, ʇʕʊ-ʙʫʪʳʣʢʠ ʠ ʪ.ʜ.). ʆʥʘ ʤʦʞʝʪ ʙʳʪʴ 

ʚʟʷʪʘ ʠʟ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʣʘʢʘʪʦʚ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʨʦʝʢʪʦʤ. 

 

 

ʂʦʤʧʦʩʪʠʨʦʚʘʥʝ ʦʪʭʦʜʦʚ 

ʇʦʜʛʦʪʦʚʢʘ ʢʦʤʧʦʩʪʘ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ, ʢʦʪʦʨʳʡ ʤʦʛ ʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʢʘʢ ʫʜʦʙʨʝʥʠʝ, ʷʚʣʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʜʦʩʪʠʞʠʤʦʡ ʮʝʣʴʶ. ɺ ʄʦʩʪʘʭ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʨʘʟʜʝʣʴʥʦʛʦ ʩʙʦʨʘ ʙʠʦʨʘʟʣʘʛʘʝʤʳʭ ʦʪʭʦʜʦʚ ʦʪ 

ʥʘʩʝʣʝʥʠʷ ʤʥʦʛʦʵʪʘʞʥʳʭ ʜʦʤʦʚ ʠ ʝʛʦ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʝ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʝ 

ʙʠʦʢʦʤʧʦʩʪʝʨʦʚ. 

ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʩʙʦʨʘ ʙʠʦʨʘʟʣʘʛʘʝʤʳʭ ʦʪʭʦʜʦʚ ʥʘ ʢʦʥʪʝʡʥʝʨʥʳʭ 

ʧʣʦʱʘʜʢʘʭ ʚ ʨʘʡʦʥʘʭ ʤʥʦʛʦʵʪʘʞʥʦʡ ʟʘʩʪʨʦʡʢʠ ʚ ʢʦʥʪʝʡʥʝʨʘ ʜʣʷ ʪʘʢʠʭ ʦʪʭʦʜʦʚ 

ʙʫʜʝʪ ʧʦʧʘʜʘʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʘʪʝʨʠʘʣʘ, ʥʝ ʧʦʜʣʝʞʘʱʝʛʦ 

ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʶ (ʚ ʦʩʥʦʚʥʦʤ, ʧʣʘʩʪʠʢʦʚʦʡ ʫʧʘʢʦʚʢʠ, ʚ ʢʦʪʦʨʫʶ ʙʫʜʫʪ ʩʣʦʞʝʥʳ 

ʙʠʦʨʘʟʣʘʛʘʝʤʳʝ ʦʪʭʦʜʳ). ʕʪʦ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʚʳʙʦʨʝ ʤʝʩʪʘ ʜʣʷ 

ʧʣʦʱʘʜʢʠ ʧʦ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʶ ʙʠʦʨʘʟʣʘʛʘʝʤʳʭ ʦʪʭʦʜʦʚ. ɽʸ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʨʘʟʤʝʩʪʠʪʴ ʥʘ ʧʦʣʠʛʦʥʝ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʡ ʢʦʤʧʦʩʪ ʜʣʷ ʠʟʦʣʠʨʫʶʱʠʭ 

ʩʣʦʝʚ. 

ʊʝʭʥʦʣʦʛʠʷ ʧʦʜʛʦʪʦʚʢʠ ʢʦʤʧʦʩʪʘ: ʙʠʦʤʘʩʩʘ ʫʢʣʘʜʳʚʘʝʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʳʝ 

ʚʘʣʢʠ (ʙʫʨʪʳ) ʧʦʩʣʦʡʥʦ, ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʤʝʣʢʠʝ ʯʘʩʪʠ, ʧʝʨʝʚʦʨʘʯʠʚʘʝʪʩʷ, 

ʧʨʦʩʝʠʚʘʝʪʩʷ ʠ ʪʨʘʥʩʧʦʨʪʠʨʫʝʪʩʷ ʢ ʤʝʩʪʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ 

ʠʟʦʣʠʨʫʶʱʝʛʦ ʩʣʦʷ. ɺʩʷ ʵʪʘ ʨʘʙʦʪʘ ʤʦʞʝʪ ʙʳʪʴ ʦʨʛʘʥʠʟʦʚʘʥʘ ʩ ʧʦʤʦʱʴʶ 
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ʪʨʘʢʪʦʨʘ, ʦʩʥʘʱʸʥʥʦʛʦ ʩʧʝʮʠʘʣʴʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʧʨʠʤʝʨʳ ʢʦʪʦʨʦʛʦ 

ʧʨʠʚʦʜʷʪʩʷ ʚ ʧʨʠʣʦʞʝʥʠʠ 3. 

ʀʟ ʧʨʠʚʝʜʝʥʥʦʛʦ ʚ ʧʨʠʣʦʞʝʥʠʠ 3 ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ ʜʣʷ 

ʄʦʩʪʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʜʦʩʪʘʪʦʯʥʦ ʠʤʝʪʴ ʧʨʠʮʝʧʥʦʡ ʚʦʨʦʰʠʪʝʣʴ ʢʦʤʧʦʩʪʘ, 

ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʨʘʟʤʝʣʴʯʝʥʠʝ, ʘʵʨʠʨʦʚʘʥʠʝ ʠ ʧʝʨʝʤʝʰʠʚʘʥʠʝ 

ʢʦʤʧʦʩʪʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʙʫʨʪʘʭ ʠ ʢʦʚʰʦʚʫʶ ʧʨʦʩʝʠʚʘʶʱʫʶ ʜʨʦʙʠʣʢʫ. 

ʇʦʩʣʝʜʥʷʷ ʧʨʠʤʝʥʷʝʪʩʷ ʢʘʢ ʧʨʠ ʧʨʦʩʝʠʚʘʥʠʠ ʙʫʨʪʦʚ, ʪʘʢ ʠ ʧʨʠ ʧʦʛʨʫʟʦʯʥʦ-

ʨʘʟʛʨʫʟʦʯʥʳʭ ʨʘʙʦʪʘʭ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʛʦʪʦʚʦʛʦ ʢʦʤʧʦʩʪʘ 

ʟʘ ʩʯʸʪ ʝʛʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʧʦʛʨʫʟʢʦʡ ʚ ʤʘʰʠʥʫ ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʦʠʩʭʦʜʠʪ ʦʪʩʝʠʚʘʥʠʝ ʢʘʤʥʝʡ ʠ 

ʧʨʦʯʠʭ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʚʢʣʶʯʝʥʠʡ, ʦʩʪʘʪʢʦʚ ʧʣʘʩʪʠʢʘ, ʘ ʪʘʢʞʝ ʯʘʩʪʠʯʥʦʝ 

ʨʘʟʤʝʣʴʯʝʥʠʝ ʩʪʝʢʣʘ ʠ ʜʨʝʚʝʩʥʳʭ ʥʝʨʘʟʣʦʞʠʚʰʠʭʩʷ ʦʩʪʘʪʢʦʚ. ʇʦʣʫʯʝʥʥʳʡ 

ʢʦʤʧʦʩʪ ʪʨʘʜʠʮʠʦʥʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʧʦʣʠʛʦʥʝ ʚ ʢʘʯʝʩʪʚʝ ʠʟʦʣʠʨʫʶʱʝʛʦ 

ʦʪʭʦʜʳ ʩʣʦʷ ʣʠʙʦ ʧʨʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʦʪʨʘʙʦʪʘʥʥʳʭ ʢʘʨʪ ʜʣʷ 

ʟʘʩʳʧʢʠ ʚʝʨʭʥʝʛʦ ʠʟʦʣʠʨʫʶʱʝʛʦ ʩʣʦʷ (ʚʤʝʩʪʦ ʧʝʨʚʠʯʥʦʛʦ ʛʨʫʥʪʘ). ʇʨʠʤʝʥʝʥʠʝ 

ʚ ʢʦʤʧʣʝʢʪʝ ʩ ʬʨʦʥʪʘʣʴʥʳʤ ʧʦʛʨʫʟʯʠʢʦʤ ʜʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ 

ʵʬʬʝʢʪʠʚʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʝ ʟʝʣʝʥʳʭ ʠ ʧʠʱʝʚʳʭ ʦʪʭʦʜʦʚ ʠ 

ʦʪʢʘʟʘʪʴʩʷ ʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʜʘʥʥʦʡ ʮʝʣʠ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʙʠʦʨʝʘʢʪʦʨʘ. 

ɼʣʷ ʫʜʘʣʝʥʠʷ ʧʦʪʦʢʘ ʙʠʦʨʘʟʣʘʛʘʝʤʳʭ ʦʪʭʦʜʦʚ ʦʪ ʯʘʩʪʥʳʭ ʜʦʤʦʚ ʠʟ 

ʦʙʱʝʛʦ ʧʦʪʦʢʘ ʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ, ʨʘʟʤʝʱʘʝʤʳʭ ʥʘ ʧʦʣʠʛʦʥʝ, ʧʨʠʥʷʪʦ 

ʨʝʰʝʥʠʝ ʚ ʤʘʩʩʦʚʦʤ ʧʦʨʷʜʢʝ ʧʨʠʤʝʥʷʪʴ ʙʠʦʢʦʤʧʦʩʪʝʨʳ. ɼʘʥʥʳʝ ʢʦʥʪʝʡʥʝʨʳ 

ʧʦʟʚʦʣʷʶʪ ʢʦʤʧʦʩʪʠʨʦʚʘʪʴ ʙʠʦʨʘʟʣʘʛʘʝʤʳʝ ʦʪʭʦʜʳ ʥʘ ʫʯʘʩʪʢʘʭ, ʛʜʝ ʦʥʠ 

ʦʙʨʘʟʫʶʪʩʷ, ʘ ʭʦʟʷʠʥ ʫʯʘʩʪʢʘ ʦʪʚʝʯʘʝʪ ʟʘ ʝʛʦ ʧʨʘʚʠʣʴʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʦʩʪʘ. ʉ ʩʦʙʩʪʚʝʥʥʠʢʦʤ ʫʯʘʩʪʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʡ 

ʜʦʛʦʚʦʨ ʠ ʚʳʜʘʸʪʩʷ ʧʘʤʷʪʢʘ, ʢʘʢ ʧʨʘʚʠʣʴʥʦ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴ ʢʦʤʧʦʩʪʝʨ, 

ʧʦʜʛʦʪʦʚʣʝʥʥʘʷ ʇʨʦʝʢʪʦʤ.  

ʈʘʩʩʪʘʥʦʚʢʘ ʙʠʦʢʦʤʧʦʩʪʝʨʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʢʦʥʮʝ 2012 ʛʦʜʘ. ɼʦ 

ʚʳʧʘʜʝʥʠʷ ʩʥʝʛʘ. ʀʜʝʷ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʥʘʩʝʣʝʥʠʝʤ, ʧʝʨʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʭ 

ʧʨʠʤʝʥʝʥʠʷ ʤʦʞʥʦ ʙʫʜʝʪ ʦʮʝʥʠʪʴ ʚʦ 2-3 ʢʚʘʨʪʘʣʝ 2013 ʛʦʜʘ, ʢʦʛʜʘ ʧʦʷʚʠʪʩʷ 

ʧʝʨʚʘʷ ʩʪʘʪʠʩʪʠʢʘ ʧʦ ʠʭ ʧʨʠʤʝʥʝʥʠʶ. 

 

 ʄʝʩʪʘ ʫʜʘʣʝʥʠʷ ʦʪʭʦʜʦʚ 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʦʪʭʦʜʦʚ ʚ ʄʦʩʪʘʭ ʟʘʭʦʨʘʥʠʚʘʝʪʩʷ ʥʘ ʧʦʣʠʛʦʥʝ ʊʂʆ ʠ 

ʤʠʥʠ-ʧʦʣʠʛʦʥʘʭ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ɼʘʞʝ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʦʪʭʦʜʳ ʠʤʝʶʪ 

ʥʝʦʧʘʩʥʳʡ ʩʦʩʪʘʚ, ʚ ʠʭ ʩʪʨʫʢʪʫʨʝ ʤʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʨʘʟʣʘʛʘʝʤʦʛʦ ʚ ʘʥʘʵʨʦʙʥʳʭ 

ʫʩʣʦʚʠʷʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʨʘʟʫʝʪʩʷ 

ʛʘʟ ʤʝʪʘʥ (CH4). ɺ ʦʪʥʦʰʝʥʠʠ ʩ ʢʠʩʣʦʨʦʜʦʤ 1:15 ʦʥ ʧʦʞʘʨʦ- ʠ ʚʟʨʳʚʦʦʧʘʩʝʥ. 

ɻʦʨʝʥʠʝ ʦʪʭʦʜʦʚ ʥʘ ʩʚʘʣʢʘʭ ʢʨʘʡʥʝ ʦʧʘʩʥʳʡ ʧʨʦʮʝʩʩ. ʏʪʦʙʳ ʩʥʠʟʠʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʝʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʤʘʢʩʠʤʘʣʴʥʦ ʦʛʨʘʥʠʯʠʪʴ 

ʟʘʭʦʨʦʥʝʥʠʝ ʙʠʦʨʘʟʣʘʛʘʝʤʳʭ ʦʪʭʦʜʦʚ. ʕʪʦ ʩʘʤʘʷ ʵʬʬʝʢʪʠʚʥʘʷ ʤʝʨʘ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʛʦʨʝʥʠʷ ʦʪʭʦʜʦʚ. ʇʦʣʠʛʦʥ ʊʂʆ ʚ ʄʦʩʪʦʚʩʢʦʤ ʨʘʡʦʥʝ ʩʝʡʯʘʩ 

ʵʬʬʝʢʪʠʚʥʦ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ, ʯʝʤʫ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʠʦʙʨʝʪʝʥʠʝ ʧʨʦʝʢʪʦʤ 
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ʪʷʞʝʣʦʛʦ ʙʫʣʴʜʦʟʝʨʘ. ʆʪʭʦʜʳ ʵʬʬʝʢʪʠʚʥʦ ʫʧʣʦʪʥʷʶʪʩʷ, ʚʳʨʘʚʥʠʚʘʶʪʩʷ ʠ 

ʫʢʨʳʚʘʶʪʩʷ ʛʨʫʥʪʦʤ. 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʦʧʘʩʥʦʩʪʠ ʚʦʟʛʦʨʘʥʠʡ ʥʘ ʧʦʣʠʛʦʥʝ ʥʝʦʙʭʦʜʠʤʦ 

ʦʨʛʘʥʠʟʦʚʘʪʴ ʠʟʲʷʪʠʝ ʤʘʢʩʠʤʘʣʴʥʦ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʙʠʦʨʘʟʣʘʛʘʝʤʳʭ ʦʪʭʦʜʦʚ ʠʟ 

ʧʦʪʦʢʘ ʊʂʆ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʟʘʚʝʨʰʠʪʴ ʨʘʩʩʪʘʥʦʚʢʫ ʙʠʦʢʦʤʧʦʩʪʝʨʦʚ ʚ 

ʯʘʩʪʥʳʭ ʜʦʤʘʭ ʛ. ʄʦʩʪʳ, ʦʨʛʘʥʠʟʦʚʘʪʴ ʩʝʟʦʥʥʳʡ ʩʙʦʨ çʟʝʣʝʥʳʭè ʦʪʭʦʜʦʚ ʩ 

ʪʝʨʨʠʪʦʨʠʡ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʠ ʠʭ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʝ ʥʘ ʩʧʝʮʠʘʣʴʥʦʡ 

ʧʣʦʱʘʜʢʝ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʧʣʦʱʘʜʢʝ ʩʣʝʜʫʝʪ ʢʦʤʧʦʩʪʠʨʦʚʘʪʴ ʠ ʩʦʙʨʘʥʥʳʝ 

ʙʠʦʨʘʟʣʘʛʘʝʤʳʝ ʦʪʭʦʜʳ ʦʪ ʤʥʦʛʦʵʪʘʞʥʳʭ ʜʦʤʦʚ. 

ɼʝʷʪʝʣʴʥʦʩʪʴʶ ʇʨʦʝʢʪʘ ɽʉ/ʇʈʆʆʅ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʧʨʠʦʙʨʝʪʝʥʠʝ ʚ 2013 

ʛʦʜʫ ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʪʨʘʢʪʦʨ ʩ 

ʬʨʦʥʪʘʣʴʥʳʤ ʢʦʚʰʦʚʳʤ ʧʦʛʨʫʟʯʠʢʦʤ ʠ ʥʘʚʝʩʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ: ʚʦʨʦʰʠʪʝʣʴ 

ʜʣʷ ʢʦʤʧʦʩʪʘ ʠ ʢʦʚʰʦʚʘʷ ʧʨʦʩʝʠʚʘʶʱʘʷ ʜʨʦʙʠʣʢʘ). ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʚʝʜʝʥ 

ʪʝʥʜʝʨ ʥʘ ʚʳʙʦʨ ʦʨʛʘʥʠʟʘʮʠʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʘ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʦʣʠʛʦʥʘ, 

ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ 

ʨʘʩʰʠʨʠʪʴ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʜʣʷ ʩʙʦʨʘ ʠ ʙʝʟʦʧʘʩʥʦʛʦ ʟʘʭʦʨʦʥʝʥʠʷ ʦʪʭʦʜʦʚ. 

ɿʘʚʝʨʰʝʥʠʝ ʨʘʙʦʪ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʦʞʠʜʘʝʪʩʷ ʚ ʜʝʢʘʙʨʝ 2013 ʛʦʜʘ.  

 

ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʚ ʄʦʩʪʦʚʩʢʦʤ 

ʨʘʡʦʥʝ 

1.  ʉʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʧʦ 

ʚʥʝʜʨʝʥʠʶ ʥʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʦʙʨʘʱʝʥʠʷ ʩ ʦʪʭʦʜʘʤʠ ʚ ʄʦʩʪʦʚʩʢʦʤ 

ʨʝʛʠʦʥʝ ʙʫʜʝʪ ʧʨʦʜʦʣʞʝʥʠʝ ʦʙʫʯʝʥʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʄʦʩʪʦʚʩʢʦʛʦ ɾʂʍ 

ʤʝʪʦʜʠʢʘʤ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪ ʧʦ ʦʙʨʘʱʝʥʠʶ ʩ ʤʫʥʠʮʠʧʘʣʴʥʳʤʠ 

ʦʪʭʦʜʘʤʠ. ɺ 2012-2013 ʛʦʜʘʭ ʧʨʦʚʝʜʝʥʦ 2 ʦʙʫʯʘʶʱʠʭ ʧʦʝʟʜʢʠ ʜʣʷ 

ʨʫʢʦʚʦʜʠʪʝʣʝʡ ɾʂʍ ʚ ʐʚʝʮʠʶ ʠ ʕʩʪʦʥʠʶ-ʃʠʪʚʫ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʤʝʨʦʧʨʠʷʪʠʷʤʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʦʙʫʯʝʥʠʝ 

ʦʧʝʨʘʪʦʨʦʚ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠʥʠʤʘʶʱʠʭ ʫʯʘʩʪʠʝ ʚ ʨʘʙʦʪʝ ʩʠʩʪʝʤʳ 

ʦʙʨʘʱʝʥʠʷ ʩ ʦʪʭʦʜʘʤʠ. ʀʭ ʥʝʦʙʭʦʜʠʤʦ ʦʙʫʯʠʪʴ ʤʝʪʦʜʘʤ ʨʘʙʦʪʳ ʩ 

ʦʪʭʦʜʘʤʠ ʥʘ ʩʦʨʪʠʨʦʚʦʯʥʳʭ ʣʠʥʠʷʭ, ʧʦʟʥʘʢʦʤʠʪʴ ʩ ʵʢʩʧʣʫʘʪʘʮʠʝʡ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ ʙʠʦʨʘʟʣʘʛʘʝʤʳʭ ʦʪʭʦʜʦʚ, 

ʤʝʪʦʜʠʢʘʤʠ ʨʘʙʦʪʳ ʩ ʥʘʩʝʣʝʥʠʝʤ.  ʕʪʦ ʦʙʫʯʝʥʠʝʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ  

ʧʨʦʚʝʩʪʠ ʚ ʩʪʨʘʥʘʭ ɹʘʣʪʠʡʩʢʦʛʦ ʨʝʛʠʦʥʘ (ʃʘʪʚʠʷ, ʃʠʪʚʘ), ʜʣʷ ʢʦʪʦʨʳʭ 

ʭʘʨʘʢʪʝʨʥʳ ʧʦʜʦʙʥʳʝ ʫʩʣʦʚʠʷ ʨʘʟʚʠʪʠʷ ʠ ʠʤʝʝʪʩʷ ʘʥʘʣʦʛʠʯʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ. 

2. ʅʝʦʙʭʦʜʠʤʦ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʧʦ ʧʦʠʩʢʫ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ 

ʦʙʨʘʱʝʥʠʷ ʩ ʦʪʭʦʜʘʤʠ. ʉʝʡʯʘʩ, ʩʦʛʣʘʩʥʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʦʧʣʘʪʘ ʟʘ 

ʩʙʦʨ ʠ ʫʜʘʣʝʥʠʝ ʩʤʝʰʘʥʥʳʭ ʦʪʭʦʜʦʚ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʨʝʛʠʦʥʘʣʴʥʳʤʠ 

ʚʣʘʩʪʷʤʠ ʦʙʣʘʩʪʠ ʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʚʳʰʝʥʘ ʜʣʷ ʦʪʜʝʣʴʥʦʛʦ ʨʘʡʦʥʘ. ɺ 

ʪʦ ʞʝ ʩʘʤʦʝ ʚʨʝʤʷ ʥʝ ʦʛʨʘʥʠʯʝʥʘ ʩʪʦʠʤʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʫʛ. ʕʪʦ 

ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʘʨʛʫʤʝʥʪʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʦʧʣʘʪʳ ʟʘ 

ʦʪʭʦʜʳ ʩʦ ʩʪʦʨʦʥʳ ʥʘʩʝʣʝʥʠʷ, ʥʦ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʜʦʙʘʚʣʝʥʳ ʥʦʚʳʝ 

ʫʩʣʫʛʠ: ʞʠʪʝʣʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʦʚʳʝ ʢʦʥʪʝʡʥʝʨʳ, ʫʜʦʙʥʦ 
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ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʦʢʦʣʦ ʠʭ ʜʦʤʦʚ, ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʫʩʣʫʛʦʡ ʧʦ ʚʳʚʦʟʫ 

ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ ʦʪʭʦʜʦʚ. 

ʅʝ ʩʣʝʜʫʝʪ ʚʟʠʤʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʣʘʪʫ ʟʘ ʩʦʨʪʠʨʦʚʘʥʥʳʝ 

ʦʪʭʦʜʳ ʩ ʛʨʘʞʜʘʥ. ɿʜʝʩʴ ʠʩʪʦʯʥʠʢʦʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʜʦʣʞʝʥ ʙʳʪʴ 

ʤʝʭʘʥʠʟʤ ʈʆʇ. ɼʝʥʴʛʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ 

ʠʤʧʦʨʪʸʨʦʚ ʪʦʚʘʨʦʚ, ʢʦʪʦʨʳʝ ʫʧʘʢʦʚʘʥʳ ʚ ʩʪʝʢʣʷʥʥʫʶ, ʙʫʤʘʞʥʫʶ ʠʣʠ 

ʧʣʘʩʪʠʢʦʚʫʶ ʪʘʨʫ ʠ ʫʧʘʢʦʚʢʫ, ʠ ʢʦʪʦʨʳʝ ʚ ʩʦʩʪʦʷʥʠʠ ʟʘʧʣʘʪʠʪʴ ʥʘʣʦʛ 

ʩʦʛʣʘʩʥʦ ʟʘʢʦʥʫ. ʉʝʡʯʘʩ ʤʝʭʘʥʠʟʤ ʈʆʇ ʤʘʣʦ ʟʘʜʝʡʩʪʚʦʚʘʥ ʥʘ ʧʨʘʢʪʠʢʝ. 

ʉ ʛʨʘʞʜʘʥʘʤʠ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʚʝʩʪʠ ʧʦʩʪʦʷʥʥʫʶ 

ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʨʘʙʦʪʫ, ʯʪʦʙʳ ʦʥʠ ʧʦʥʠʤʘʣʠ, ʯʪʦ ʦʥʠ ʧʣʘʪʷʪ ʟʘ ʫʩʣʫʛʠ 

ʧʦ ʩʙʦʨʫ ʠ ʫʜʘʣʝʥʠʶ ʠʭ ʦʪʭʦʜʦʚ. ʏʘʩʪʦ ʥʘʩʝʣʝʥʠʝ ʫʚʝʨʝʥʦ, ʯʪʦ 

ʨʘʟʜʝʣʝʥʥʳʝ ʦʪʭʦʜʳ ʷʚʣʷʶʪʩʷ ʚʪʦʨʠʯʥʳʤ ʩʳʨʴʝʤ ʠ ʠʤ ʟʘ ʵʪʦ ʜʦʣʞʥʳ 

ʜʦʧʣʘʯʠʚʘʪʴ.  ɺ ʵʪʠʭ ʩʣʫʯʘʷʭ, ʜʣʷ ʠʟʙʝʞʘʥʠʷ ʢʦʥʬʣʠʢʪʥʳʭ ʩʠʪʫʘʮʠʡ, 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʢʘʢ ʤʦʞʥʦ ʙʦʣʝʝ ʧʦʣʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʨʘʙʦʪʝ ʩʠʩʪʝʤʫ ʩʙʦʨʘ ʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ ʠ ʝʸ ʬʠʥʘʥʩʠʨʦʚʘʥʠʠ. 

3. ɼʣʷ ʚʥʝʜʨʝʥʠʷ ʧʨʘʢʪʠʢʠ ʫʩʧʝʰʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʙʠʦʢʦʤʧʦʩʪʝʨʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʦʷʥʥʦ ʧʨʦʚʦʜʠʪʴ ʧʦʜʜʝʨʞʘʥʠʝ ʠʥʪʝʨʝʩʘ 

ʞʠʪʝʣʝʡ ʢ ʚʦʧʨʦʩʘʤ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ. ʍʦʨʦʰʝʡ ʧʨʘʢʪʠʢʦʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ 

ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʫʩʧʝʰʥʦʛʦ ʦʧʳʪʘ ʦʪʜʝʣʴʥʳʭ ʭʦʟʷʝʚ, 

ʢʦʪʦʨʳʝ ʜʦʩʪʠʛʣʠ ʚʳʩʦʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʢʘʞʜʦʜʥʝʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʙʠʦʢʦʤʧʦʩʪʝʨʘ. ʅʘ ʦʩʥʦʚʝ ʠʭ ʦʧʳʪʘ ʤʦʞʥʦ ʥʘʧʠʩʘʪʴ ʠ ʚʳʧʫʩʪʠʪʴ ʚ 

ʤʝʩʪʥʦʡ ʧʝʯʘʪʠ ʩʪʘʪʴʶ, ʢʦʪʦʨʘʷ ʙʳ ʨʘʩʩʢʘʟʳʚʘʣʘ ʦ ʨʝʟʫʣʴʪʘʪʘʭ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʢʦʤʧʦʩʪʝʨʦʚ ʠ ʚʢʣʶʯʘʣʘ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʜʦʤʘʰʥʝʤ ʭʦʟʷʡʩʪʚʝ ʜʣʷ ʚʩʝʭ ʞʠʪʝʣʝʡ. 

4. ɺ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʦʪʩʫʪʩʪʚʫʝʪ ʫʪʚʝʨʞʜʸʥʥʘʷ ʦʢʨʘʩʢʘ 

ʢʦʥʪʝʡʥʝʨʦʚ ʜʣʷ ʚʪʦʨʠʯʥʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ɺ ʢʘʯʝʩʪʚʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ  ʚ ʄʦʩʪʦʚʩʢʦʤ ʨʘʡʦʥʝ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʚʚʝʩʪʠ ʝʜʠʥʳʡ ʮʚʝʪ 

ʜʣʷ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʪʝʡʥʝʨʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʩʙʦʨʘ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʠʜʘ ʦʪʭʦʜʦʚ.  ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʧʨʝʜʣʦʞʠʪʴ ʫʩʪʘʥʦʚʢʫ ʝʜʠʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʧʦ ʮʚʝʪʫ ʢʦʥʪʝʡʥʝʨʦʚ ʧʦ ʚʩʝʡ 

ʩʪʨʘʥʝ. ʕʪʘ ʤʝʨʘ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʩʰʠʨʝʥʠʶ ʧʨʘʢʪʠʢʠ ʚʥʝʜʨʝʥʠʷ 

ʨʘʟʜʝʣʴʥʦʛʦ ʩʙʦʨʘ ʦʪʭʦʜʦʚ ʢʘʢ ʚ ʧʠʣʦʪʥʳʭ ʨʝʛʠʦʥʘʭ, ʪʘʢ ʠ ʚ ʨʝʩʧʫʙʣʠʢʝ ʚ 

ʮʝʣʦʤ. 

5. ʂʦʤʧʦʩʪʠʨʦʚʘʥʠʝ ʙʠʦʨʘʟʣʘʛʘʝʤʳʭ ʦʪʭʦʜʦʚ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʘ ʧʦʣʠʛʦʥʝ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ ʨʘʙʦʪʳ ʚ ʃʘʪʚʠʠ, 

ʧʦʣʫʯʠʪʴ ʠʟ ʙʠʦʨʘʟʣʘʛʘʝʤʦʡ ʬʨʘʢʮʠʠ ʢʦʤʧʦʩʪ, ʧʨʠʛʦʜʥʳʡ ʜʣʷ ʧʨʦʜʘʞʠ, 

ʧʨʘʢʪʠʯʝʩʢʠ ʩʣʦʞʥʦ ʠ ʢʨʘʡʥʝ ʜʦʨʦʛʦ. ʇʦʵʪʦʤʫ ʜʣʷ ʛ. ʄʦʩʪʳ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʧʨʦʱʸʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ 

ʙʠʦʨʘʟʣʘʛʘʝʤʳʭ ʦʪʭʦʜʦʚ ʚ ʙʫʨʪʘʭ. ɼʣʷ ʝʸ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʝʩʪʠ ʟʘʢʫʧʢʫ ʧʨʠʮʝʧʥʦʛʦ ʚʦʨʦʰʠʪʝʣʷ ʠ ʢʦʚʰʦʚʦʡ 

ʧʨʦʩʝʠʚʘʶʱʝʡ ʜʨʦʙʠʣʢʠ. 

6. ʇʦʩʣʝ ʧʨʠʦʙʨʝʪʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʨʘʟʜʝʣʴʥʳʡ ʩʙʦʨ ʙʠʦʨʘʟʣʘʛʘʝʤʳʭ ʦʪʭʦʜʦʚ ʦʪ 

ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʜʦʤʦʚ ʠ ʪʝʨʨʠʪʦʨʠʡ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. ʕʪʠ ʦʪʭʦʜʳ  
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ʥʝʦʙʭʦʜʠʤʦ ʢʦʤʧʦʩʪʠʨʦʚʘʪʴ ʥʘ ʧʣʦʱʘʜʢʝ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʠʟʦʣʷʮʠʠ 

ʦʪʭʦʜʦʚ ʥʘ ʧʦʣʠʛʦʥʝ (ʚ ʢʘʯʝʩʪʚʝ ʛʨʫʥʪʘ), ʘ ʥʝ ʨʘʟʤʝʱʘʪʴ ʥʘ ʢʘʨʪʘʭ 

ʟʘʭʦʨʦʥʝʥʠʷ ʚʤʝʩʪʝ ʩ ʜʨʫʛʠʤʠ ʦʪʭʦʜʘʤʠ. ɼʘʥʥʦʝ ʤʝʨʦʧʨʠʷʪʠʝ ʧʦʟʚʦʣʠʪ 

ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʣʠʛʦʥʘ ʠ ʧʨʦʜʣʠʪʴ 

ʩʨʦʢʠ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

7. ɸʥʘʣʠʟ ʨʘʙʦʪʳ ʢʦʥʪʝʡʥʝʨʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʉʪʨʘʪʝʛʠʝʡ 

ʚʳʙʨʘʥʳ ʧʨʘʚʠʣʴʥʳʝ ʧʦʜʭʦʜʳ ʢ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʠʩʪʝʤʳ ʩʙʦʨʘ 

ʦʪʭʦʜʦʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʝʦʙʭʦʜʠʤʦ ʘʢʪʠʚʥʝʝ ʚʦʚʣʝʢʘʪʴ ʚ ʩʠʩʪʝʤʫ 

ʨʘʟʜʝʣʴʥʦʛʦ ʩʙʦʨʘ ʞʠʪʝʣʝʡ ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ɼʣʷ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʨʠʦʙʨʝʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʮʠʥʢʦʚʘʥʥʳʝ 

ʝʚʨʦʢʦʥʪʝʡʥʝʨʘ ʜʣʷ ʩʙʦʨʘ ʚʪʦʨʠʯʥʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ  12 

ʢʫʙʦʚʳʝ ʢʦʥʪʝʡʥʝʨʘ ʜʣʷ ʩʙʦʨʘ ʩʤʝʰʘʥʥʳʭ ʦʪʭʦʜʦʚ ʚ ʩʝʣʴʩʢʠʭ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʩʙʦʨ ʦʪʭʦʜʦʚ ʠ 

ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʨʷʜʘ ʤʠʥʠ-ʧʦʣʠʛʦʥʦʚ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʞʝʪʩʷ ʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʘʛʦʪʦʚʢʠ ɺʄʈ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

8. ʈʘʟʨʘʙʦʪʢʘ ʠ ʫʪʚʝʨʞʜʝʥʠʝ ʧʨʦʝʢʪʥʦ-ʩʤʝʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 

ʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʧʦʣʠʛʦʥʘ ʛ. ʄʦʩʪʳ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ  

ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʛʦ ʟʘʭʦʨʦʥʝʥʠʷ ʦʪʭʦʜʦʚ ʥʘ ʧʦʣʠʛʦʥʝ ʠ 

ʦʨʛʘʥʠʟʦʚʘʪʴ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʝ ʙʠʦʨʘʟʣʘʛʘʝʤʳʭ ʦʪʭʦʜʦʚ ʩʦʛʣʘʩʥʦ ʚʩʝʤ 

ʪʨʝʙʦʚʘʥʠʷʤ ʥʘʠʣʫʯʰʠʭ ʝʚʨʦʧʝʡʩʢʠʭ ʧʨʘʢʪʠʢ ʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ.  

9. ʇʨʦʚʝʜʝʥʘ ʙʦʣʴʰʘʷ ʨʘʙʦʪʘ ʧʦ ʦʙʫʯʝʥʠʶ ʣʶʜʝʡ ʦʩʥʦʚʘʤ 

ʨʘʟʜʝʣʴʥʦʛʦ ʩʙʦʨʘ ʦʪʭʦʜʦʚ. ɺʘʞʥʳʡ ʨʝʟʫʣʴʪʘʪ ï ʯʪʦ ʞʠʪʝʣʠ ʛ. ʄʦʩʪʳ 

ʥʘʯʘʣʠ ʘʢʪʠʚʥʦ ʨʘʟʜʝʣʷʪʴ ʩʚʦʠ ʦʪʭʦʜʳ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʩʣʝʜʫʝʪ ʙʦʣʴʰʝʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʪʴ ʣʶʜʷʤ, ʞʠʚʫʱʠʤ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ. ʉʥʘʯʘʣʘ ʦʥʠ 

ʜʦʣʞʥʳ ʙʳʪʴ ʚʦʚʣʝʯʝʥʳ ʚ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ ʩʙʦʨʘ ʦʪʭʦʜʦʚ. ʕʪʦ 

ʤʦʞʝʪ ʙʳʪʴ ʩʜʝʣʘʥʦ ʩʘʤʳʤ ʜʝʰʝʚʳʤ ʩʧʦʩʦʙʦʤ ï ʧʨʦʜʘʚʘʷ ʩʧʝʮʠʘʣʴʥʳʝ 

ʤʝʰʢʠ ʩ ʵʪʠʢʝʪʢʘʤʠ ʜʣʷ ʩʙʦʨʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʠʜʦʚ ʦʪʭʦʜʦʚ ʠ ʫʩʪʘʥʦʚʢʠ 

ʚ ʩʧʝʮʠʘʣʴʥʦ ʦʪʚʝʜʝʥʥʳʭ ʤʝʩʪʘʭ ʥʘ ʧʣʦʱʘʜʢʘʭ 12-ʪʠ ʢʫʙʦʚʳʭ 

ʢʦʥʪʝʡʥʝʨʦʚ ʜʣʷ ʠʭ ʩʙʦʨʘ. 

 

 

ʄʦʥʠʪʦʨʠʥʛ ʠʟʤʝʥʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʦʙʨʘʱʝʥʠʷ ʩ ʦʪʭʦʜʘʤʠ ʚ  

ʂʦʙʨʠʥʩʢʦʤ ʨʘʡʦʥʝ 

ʅʘʩʝʣʝʥʠʝ ʨʘʡʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 86 ʪʳʩʷʯ ʞʠʪʝʣʝʡ. ɹʦʣʴʰʘʷ ʠʭ ʯʘʩʪʴ 

(51687 ʯʝʣʦʚʝʢ) ʞʠʚʝʪ ʚ ʛʦʨʦʜʝ ʂʦʙʨʠʥ ʠ ʛʦʨʦʜʩʢʠʭ ʧʦʩʝʣʢʘʭ. 34920 ʯʝʣʦʚʝʢ 

ʧʨʦʞʠʚʘʶʪ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ. ʉʠʩʪʝʤʘ ʩʙʦʨʘ ʦʪʭʦʜʦʚ ʧʦʭʦʞʘ ʥʘ 

ʩʫʱʝʩʪʚʫʶʱʫʶ ʚ ʄʦʩʪʘʭ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʦʪʭʦʜʦʚ ʩʦʙʠʨʘʝʪʩʷ ʚ ʩʤʝʰʘʥʥʦʤ ʚʠʜʝ 

ʠ ʨʘʟʤʝʱʘʝʪʩʷ ʥʘ ʨʘʡʦʥʥʦʤ ʧʦʣʠʛʦʥʝ ʊʂʆ ʠ ʤʠʥʠ-ʧʦʣʠʛʦʥʘʭ.  ʇʦʣʠʛʦʥ ʊʂʆ 

ʦʪʢʨʳʪ ʚ 1969 ʛʦʜʫ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʟʘʧʦʣʥʝʥʘ, ʧʦʵʪʦʤʫ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʦʛʦ 

ʧʦʣʠʛʦʥʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʦʙʨʘʱʝʥʠʷ ʩ 

ʦʪʭʦʜʘʤʠ. 
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ʏʘʩʪʴ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʪʭʦʜʦʚ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʚʠʜʳ ʥʘ ʩʦʨʪʠʨʦʚʦʯʥʦʡ 

ʩʪʘʥʮʠʠ, ʦʜʥʘʢʦ ʦʥʘ ʥʝ ʦʙʝʩʧʝʯʝʥʘ ʦʙʦʨʫʜʦʚʘʥʠʝʤ (ʩʦʨʪʠʨʦʚʦʯʥʳʡ ʩʪʦʣ, 

ʢʦʥʚʝʡʝʨʳ. ʪʨʘʥʩʧʦʨʪʝʨʳ) ʜʣʷ ʠʭ ʢʘʯʝʩʪʚʝʥʥʦʡ ʜʦʩʦʨʪʠʨʦʚʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘ 

ʩʪʘʥʮʠʠ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʦʪʭʦʜ r ʤʘʛʘʟʠʥʦʚ ʠ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʟʜʘʥʠʡ. ʆʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʩʦʨʪʠʨʦʚʢʠ (ʢʦʥʚʝʡʝʨʳ) 

ʦʪʩʫʪʩʪʚʫʶʪ. ʊʘʢʞʝ ʥʘ ʣʠʥʠʠ ʩʦʨʪʠʨʫʶʪ ʨʘʟʜʝʣʴʥʦ ʩʦʙʨʘʥʥʳʝ ʦʪʭʦʜʳ, 

ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʞʠʪʝʣʝʡ. 

ʂʘʢ ʠ ʚ ʄʦʩʪʘʭ, ʩʪʦʠʤʦʩʪʴ (ʪʘʨʠʬ) ʥʘ ʦʙʨʘʱʝʥʠʝ ʩ ʦʪʭʦʜʘʤʠ ʚ 

ʂʦʙʨʠʥʩʢʦʤ ʨʘʡʦʥʝ ʫʩʪʘʥʦʚʣʝʥʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ. ɼʣ ̫ʪʦʛʦ, ʯʪʦʙʳ ʫʩʪʘʥʦʚʠʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʨʝʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ ʥʦʨʤʘʪʠʚ ʧʣʘʪʳ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʨʘʙʦʪʘʪʴ 

ʙʦʣʴʰʦʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʧʦ ʩʙʦʨʫ, ʩʦʨʪʠʨʦʚʢʝ ʠ ʨʝʘʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ ʢʘʢ 

ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ ʠ ʥʘ ʦʩʥʦʚʝ ʪʘʢʠʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʧʣʘʪʳ ʟʘ ʦʙʨʘʱʝʥʠʝ ʩ ʦʪʭʦʜʘʤʠ. 

 

ʂʘʯʝʩʪʚʦ ʩʙʦʨʘ ʩʤʝʰʘʥʥʳʭ ʦʪʭʦʜʦʚ 

ʈʘʩʩʝʣʝʥʠʝ ʞʠʪʝʣʝʡ ʚ ʤʥʦʛʦʵʪʘʞʥʳʭ ʜʦʤʘʭ, ʭʦʨʦʰʝʝ ʢʘʯʝʩʪʚʦ 

ʧʦʜʲʝʟʜʥʳʭ ʧʫʪʝʡ, ʘ ʪʘʢʞʝ ʙʦʣʝʝ ʚʳʩʦʢʠʝ, ʯʝʤ ʚ ʄʦʩʪʘʭ, ʜʦʭʦʜʳ ʥʘʩʝʣʝʥʠʷ 

ʧʦʟʚʦʣʷʶʪ ʛʦʚʦʨʠʪʴ ʦ ʙʦʣʝʝ ʚʳʩʦʢʦʤ ʢʘʯʝʩʪʚʝ ʩʙʦʨʘ ʦʪʭʦʜʦʚ. ʂʦʤʤʫʥʘʣʴʥʘʷ 

ʩʝʨʚʠʩʥʘʷ ʩʠʩʪʝʤʘ ʭʦʨʦʰʦ ʦʨʛʘʥʠʟʦʚʘʥʘ ʠ ʦʢʘʟʳʚʘʝʪ ʫʩʣʫʛʠ ʨʘʟʣʠʯʥʳʤ 

ʧʦʪʨʝʙʠʪʝʣʷʤ. ʉʙʦʨ ʦʪʭʦʜʦʚ ʦʨʛʘʥʠʟʦʚʘʥ ʟʘ ʩʯʸʪ ʩʠʩʪʝʤʳ ʢʦʥʪʝʡʥʝʨʦʚ. 

ʉʨʘʚʥʠʪʝʣʴʥʦ ʣʫʯʰʝ ʦʨʛʘʥʠʟʦʚʘʥʘ ʟʘʢʫʧʢʘ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ ʫ ʥʘʩʝʣʝʥʠʷ. ʕʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʨʘʩʩʪʘʥʦʚʢʝ ʙʝʩʧʣʘʪʥʳʭ ʢʦʥʪʝʡʥʝʨʦʚ ʜʣʷ 

ʦʪʜʝʣʴʥʳʭ ʦʪʭʦʜʦʚ ʜʣʷ ʠʟʙʝʞʘʥʠʷ ʩʠʪʫʘʮʠʠ ʧʝʨʝʪʦʢʘ ʤʘʢʫʣʘʪʫʨʳ ʠʟ 

ʢʦʥʪʝʡʥʝʨʦʚ ʚ ʟʘʛʦʪʦʚʠʪʝʣʴʥʳʝ ʧʫʥʢʪʳ. 

 

ʆʙʦʨʫʜʦʚʘʥʠʝ 

 

ʊʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʩʦʙʨʘʥʥʳʭ ʦʪʭʦʜʦʚ ʚ ʂʦʙʨʠʥʩʢʦʤ ʨʘʡʦʥʝ ʥʝʩʢʦʣʴʢʦ 

ʣʫʯʰʝ, ʯʝʤ ʚ ʄʦʩʪʘʭ. ʅʦ ʢʦʥʪʝʡʥʝʨʳ ʜʣʷ ʩʙʦʨʘ ʦʪʭʦʜʦʚ ʠʤʝʶʪ ʙʦʣʝʝ ʧʨʦʩʪʫʶ 

ʢʦʥʩʪʨʫʢʮʠʶ, ʩʜʝʣʘʥʳ ʠʟ ʤʝʪʘʣʣʘ ʠ ʦʢʨʘʰʝʥʳ. ʂʦʥʩʪʨʫʢʮʠʷ ʢʦʥʪʝʡʥʝʨʦʚ ʠʥʦʛʜʘ 

ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʠʭ ʦʪʢʨʳʪʠʠ ʠ ʟʘʢʨʳʪʠʠ. ʂʦʥʪʝʡʥʝʨʘ, 

ʧʨʠʦʙʨʝʪʝʥʥʳʝ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ, ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʴʰʠʤ ʫʜʦʙʩʪʚʦʤ ʜʣʷ 

ʧʦʣʴʟʦʚʘʥʠʷ, ʯʝʤ ʠʤʝʚʰʠʝʩʷ ʜʦ ʥʘʯʘʣʘ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʢʦʥʪʝʡʥʝʨʘ. 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʧʨʦʝʢʪʘ ʧʦ ʟʘʢʫʧʢʝ ʢʦʥʪʝʡʥʝʨʦʚ ʬʘʢʪʠʯʝʩʢʠ ʧʦʟʚʦʣʠʣʘ 

ʟʘʢʨʳʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʛ. ʂʦʙʨʠʥʘ ʚ ʢʦʥʪʝʡʥʝʨʘʭ ʜʣʷ ɺʄʈ ʚ ʤʝʩʪʘʭ ʜʣʷ ʩʙʦʨʘ 

ʦʪʭʦʜʦʚ. ʆʜʥʘʢʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʣʥʦʮʝʥʥʦʡ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʊʂʆ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʘ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʪ.ʢ. ʧʣʘʥʠʨʫʝʪʩʷ ʣʠʢʚʠʜʘʮʠʷ ʨʷʜʘ ʤʠʥʠ-

ʧʦʣʠʛʦʥʦʚ. ʕʪʦ ʧʨʠʚʝʪ ʢ ʨʦʩʪʫ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʢʦʥʪʝʡʥʝʨʘʭ ʚ ʪʝʭ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʘʭ, ʚʦʟʣʝ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʟʘʢʨʳʪʠʝ ʦʙʲʝʢʪʦʚ ʟʘʭʦʨʦʥʝʥʠʷ. 

ʉʪʘʥʮʠʷ ʩʦʨʪʠʨʦʚʢʠ ʦʪʭʦʜʦʚ ʥʝ ʦʩʥʘʱʝʥʘ ʥʝʦʙʭʦʜʠʤʳʤ ʢʦʥʚʝʡʝʨʥʳʤ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ. ʈʘʟʤʝʨʳ ʟʜʘʥʠʡ ʥʝ ʧʦʟʚʦʣʷʶʪ ʨʘʟʛʨʫʞʘʪʴ ʚʥʫʪʨʠ ʠʭ 

ʤʫʩʦʨʦʚʦʟʳ ʩ ʦʪʭʦʜʘʤʠ. ɼʣʷ ʨʘʟʛʨʫʟʢʠ ʤʫʩʦʨʦʚʦʟʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ 

ʦʪʜʝʣʴʥʫʶ ʧʣʦʱʘʜʢʫ.  
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ɼʝʷʪʝʣʴʥʦʩʪʴ ʞʠʪʝʣʝʡ 

ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʪʘʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʘʢ ʩʦʨʪʠʨʦʚʢʘ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʪʭʦʜʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʦʷʥʥʦ ʧʨʦʚʦʜʠʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ 

ʨʘʙʦʪʫ ʩ ʥʘʩʝʣʝʥʠʝʤ. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʩʨʝʜʠ ʞʠʪʝʣʝʡ ʛ. ʂʦʙʨʠʥ 

ʧʨʦʚʦʜʠʪʩʷ ʧʨʦʝʢʪʦʤ ʩ ʥʘʯʘʣʘ ʝʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʚʣʝʯʝʥʠʶ 

ʣʶʜʝʡ ʚ ʨʘʟʜʝʣʝʥʠʝ ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ. 

ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʚʳʟʳʚʘʶʪ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʘʢʮʠʠ, ʥʘʧʨʠʤʝʨ, ʧʦ ʩʙʦʨʫ ʇʕʊ-

ʙʫʪʳʣʦʢ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʭʦʜʳ ʠ ʜʨ. ʆʥʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʦʚʣʝʯʝʥʠʶ ʚ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʨʘʟʜʝʣʴʥʦʤʫ ʩʙʦʨʫ ʥʝ ʪʦʣʴʢʦ ʜʝʪʝʡ, ʥʦ ʠ ʠʭ ʨʦʜʠʪʝʣʝʡ.   

ʇʨʘʢʪʠʢʘ ʨʘʙʦʪʳ ʩ ʥʘʩʝʣʝʥʠʝʤ ʚ ʃʘʪʚʠʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʣʶʜʷʤ ʦʯʝʥʴ 

ʧʦʣʝʟʥʦ ʥʘʧʦʤʠʥʘʪʴ ʢʘʢ ʦ ʨʝʜʢʦ ʚʳʧʦʣʥʷʝʤʳʭ, ʪʘʢ ʠ ʦ ʝʞʝʜʥʝʚʥʳʭ ʜʝʡʩʪʚʠʷʭ. 

ʅʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʩʦʨʪʠʨʦʚʢʠ ʦʪʭʦʜʦʚ. ɼʣʷ ʵʪʦʛʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʝʣʝʚʠʜʝʥʠʝ, ʨʘʜʠʦ, ʛʘʟʝʪʳ. ʆʯʝʥʴ ʧʦʣʝʟʥʦ ʧʨʦʚʦʜʠʪʴ ʪʘʢʠʝ 

ʦʙʩʫʞʜʝʥʠʷ ʚ ʰʢʦʣʘʭ ʠ ʜʘʞʝ ʚ ʜʝʪʩʢʠʭ ʩʘʜʘʭ ʚʦʚʣʝʢʘʷ ʚ ʦʙʩʫʞʜʝʥʠʝ 

ʧʦʧʫʣʷʨʥʳʭ ʠ ʘʚʪʦʨʠʪʝʪʥʳʭ ʣʶʜʝʡ. ɸʢʮʝʥʪ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ  ʥʫʞʥʦ 

ʩʪʘʚʠʪʴ ʥʘ ʧʦʜʜʝʨʞʢʫ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʘʩʧʝʢʪʦʚ (ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʘʩʧʝʢʪʳ 

ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʠ ʠʩʢʣʶʯʝʥʳ ʠʟ ʧʨʘʢʪʠʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʨʘʙʦʪʳ). 

ʂʘʯʝʩʪʚʦ ʨʘʟʜʝʣʴʥʦ ʩʦʙʨʘʥʥʳʭ ʦʪʭʦʜʦʚ  

ɺʠʟʫʘʣʴʥʳʡ ʦʩʤʦʪʨ ʩʦʜʝʨʞʠʤʦʛʦ ʢʦʥʪʝʡʥʝʨʦʚ ʜʣʷ ʨʘʟʜʝʣʴʥʦʛʦ ʩʙʦʨʘ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʣʶʜʠ ʥʘʯʠʥʘʶʪ ʩʦʨʪʠʨʦʚʘʪʴ ʜʦʤʘʰʥʠʝ ʦʪʭʦʜʳ, ʚʳʜʝʣʷʷ 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʧʣʘʩʪʤʘʩʩʳ.  

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ, ʚʥʝʜʨʷʝʤʳʝ ʧʨʦʝʢʪʦʤ, ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ 

ʩʦʟʜʘʥʠʝ ʩʧʝʮʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʨʘʟʜʝʣʴʥʦʛʦ ʩʙʦʨʘ ʪʘʢʠ ʦʪʭʦʜʦʚ, ʢʘʢ ʤʝʙʝʣʴ, 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʵʣʝʢʪʨʦʥʥʳʝ ʦʪʭʦʜʳ, ʦʧʘʩʥʳʝ ʙʳʪʦʚʳʝ ʦʪʭʦʜʳ ʚ ʪʦʡ ʤʝʨʝ, ʢʘʢ 

ʵʪʦʛʦ ʪʨʝʙʫʝʪ ɽʚʨʦʧʝʡʩʢʠʝ ʜʠʨʝʢʪʠʚʳ (ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʪʘʢʠʭ ʦʪʭʦʜʦʚ ʥʘ 

ʩʝʛʦʜʥʷʰʥʝʤ ʵʪʘʧʝ ʙʫʜʫʪ ʦʪʥʦʩʠʪʴʩʷ ʢ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʤ). ɺ ʜʦʣʛʦʩʨʦʯʥʦʡ 

ʧʝʨʩʧʝʢʪʠʚʝ ʩʪʦʠʪ ʧʨʦʜʫʤʘʪʴ ʩʠʩʪʝʤʫ ʩʙʦʨʘ ʪʘʢʠʭ ʦʪʭʦʜʦʚ ʢʘʢ ʵʣʝʤʝʥʪ 

ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʨʘʟʜʝʣʴʥʦʛʦ ʩʙʦʨʘ ʚ ʂʦʙʨʠʥʩʢʦʤ ʨʘʡʦʥʝ. 

ɺ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʦʡ ʩʠʩʪʝʤʦʡ ʧʨʠʝʤʥʳʭ ʟʘʛʦʪʦʚʠʪʝʣʴʥʳʭ ʧʫʥʢʪʦʚ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʨʘʙʦʪʘʪʴ ʚʦʧʨʦʩ ʦʙ ʟʘʛʦʪʦʚʢʝ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʚʪʦʨʠʯʥʦʛʦ 

ʩʳʨʴʷ (ʥʘʧʨʠʤʝʨ, ʤʘʢʫʣʘʪʫʨʳ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ) ʪʦʣʴʢʦ ʯʝʨʝʟ 

ʟʘʛʦʪʦʚʠʪʝʣʴʥʳʝ ʧʫʥʢʪʳ, ʙʝʟ ʫʩʪʘʥʦʚʢʠ ʩʧʝʮʠʘʣʴʥʳʭ ʢʦʥʪʝʥʝʨʦʚ. 

 

ʄʝʩʪʘ ʟʘʭʦʨʦʥʝʥʠʷ ʦʪʭʦʜʦʚ 

ɻʣʘʚʥʘʷ ʧʨʦʙʣʝʤʘ ʂʦʙʨʠʥʩʢʦʛʦ ʨʘʡʦʥʘ, ʢʘʢ ʚʧʨʦʯʝʤ, ʠ ʄʦʩʪʦʚʩʢʦʛʦ, 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʙʦʣʴʰʠʭ ʦʙʲʝʢʪʦʚ ʟʘʭʦʨʦʥʝʥʠʷ (ʤʠʥʠ-ʧʦʣʠʛʦʥʦʚ). ʀʭ 

ʥʝʦʙʭʦʜʠʤʦ ʟʘʢʨʳʚʘʪʴ ʠ ʨʝʢʫʣʴʪʠʚʠʨʦʚʘʪʴ. ʉʝʡʯʘʩ ʧʦʣʠʪʠʢʘ ɾʂʍ ʠ ʤʝʩʪʥʳʭ 

ʚʣʘʩʪʝʡ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʟʘʢʨʳʪʠʝ ʤʠʥʠ-ʧʦʣʠʛʦʥʦʚ. ʇʨʠʦʙʨʝʪʝʥʥʳʡ ʧʨʦʝʢʪʦʤ 

ʙʫʣʴʜʦʟʝʨ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦʚʝʜʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʧʦ ʠʭ ʨʝʢʫʣʴʪʠʚʘʮʠʠ, 

ʚ ʧʝʨʚʦʤ ʢʚʘʨʪʘʣʝ 2013 ʛʦʜʘ ʜʚʘ ʤʠʥʠ-ʧʦʣʠʛʦʥʘ ʙʳʣʠ ʨʝʢʫʣʴʪʠʚʠʨʦʚʘʥʳ. 

ʆʜʥʘʢʦ ʚʘʞʥʦ, ʯʪʦʙʳ ʩʨʘʟʫ ʧʦʩʣʝ ʟʘʢʨʳʪʠʷ ʞʠʪʝʣʷʤ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ 

ʘʣʴʪʝʨʥʘʪʠʚʘ ʚ ʚʠʜʝ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʩʙʦʨʘ ʠʭ ʦʪʭʦʜʦʚ ʠ ʫʜʘʣʝʥʠʷ ʠʭ ʥʘ 

ʨʘʡʦʥʥʳʡ ʧʦʣʠʛʦʥ ʠʣʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 
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ʯʘʩʪʴ ʦʪʭʦʜʦʚ ʚ ʜʝʨʝʚʥʷʭ ʩʞʠʛʘʝʪʩʷ, ʠʜʸʪ ʚ ʧʠʱʫ ʜʦʤʘʰʥʠʤ ʞʠʚʦʪʥʳʤ ʠʣʠ 

ʢʦʤʧʦʩʪʠʨʫʝʪʩʷ, ʩʠʩʪʝʤʘ ʦʙʨʘʱʝʥʠʷ ʩ ʩʝʣʴʩʢʠʤʠ ʦʪʭʦʜʘʤʠ ʩʪʦʠʪ ʜʦʨʦʞʝ, ʯʝʤ ʩ 

ʛʦʨʦʜʩʢʠʤʠ, ʪ.ʢ. ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʟʜʝʩʴ ʥʠʞʝ.  

ɼʣ ̫ ʫʚʝʣʠʯʝʥʠʷ ʫʨʦʚʥʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʚʥʝʜʨʝʥʠʷ ʚʩʝʦʙʲʸʤʣʶʱʝʡ 

ʩʠʩʪʝʤʳ ʨʘʟʜʝʣʴʥʦʛʦ ʩʙʦʨʘ ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʜʨʠʪʴ ʩʠʩʪʝʤʫ ʦʪʙʦʨʘ 

ʙʠʦʨʘʟʣʘʛʘʝʤʳʭ ʦʪʭʦʜʦʚ ʠ ʠʭ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ ʢʘʢ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ, ʪʘʢ ʠ 

ʚ ʛ. ʂʦʙʨʠʥ, ʦʩʦʙʝʥʥʦ ʚ ʯʘʩʪʥʦʤ ʩʝʢʪʦʨʝ. ʉʙʦʨ ʙʠʦʨʘʟʣʘʛʘʝʤʳʭ ʦʪʭʦʜʦʚ ʜʣʷ 

ʂʦʙʨʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʥʝ ʦʧʨʝʜʝʣʝʥ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʡ ʠʟ ʟʘʜʘʯ, ʨʝʰʘʝʤʳʭ 

ʇʨʦʝʢʪʦʤ ɽʉ/ʇʈʆʆʅ, ʥʦ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʧʨʘʢʪʠʢʦʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʥʘʠʣʫʯʰʠʭ ʜʦʩʪʫʧʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ. ʉʙʦʨ 

ʙʠʦʨʘʟʣʘʛʘʝʤʳʭ ʦʪʭʦʜʦʚ ʠ ʠʭ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʜʣʠʪʴ ʩʨʦʢ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʣʠʛʦʥʘ ʠ ʩʜʝʣʘʪʴ ʟʘʭʦʨʦʥʝʥʠʝ ʦʪʭʦʜʦʚ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʤ. 

 ʇʦʣʠʛʦʥʳ ʠ ʤʠʥʠ-ʧʦʣʠʛʦʥʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʟʘʭʦʨʦʥʝʥʠʷ ʦʪʭʦʜʦʚ, 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʨʦʙʣʝʤʫ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʘʥʠʪʘʨʥʦʛʦ ʧʦʣʠʛʦʥʘ ʦʙʭʦʜʠʪʩʷ ʧʦʨʷʜʢʘ 5 ʤʣʥ. 

ʝʚʨʦ. ʕʪʦ ʚʦʧʨʦʩ ʜʦʣʛʦʩʨʦʯʥʳʭ ʠʥʚʝʩʪʠʮʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʩʢʘʟʘʪʴʩʷ ʥʘ ʦʙʨʘʱʝʥʠʠ ʩ ʢʦʤʤʫʥʘʣʴʥʳʤʠ ʦʪʭʦʜʘʤʠ, ʝʩʣʠ: 

1) ʟʘʭʦʨʦʥʝʥʠʝ ʙʠʦʨʘʟʣʘʛʘʝʤʳʭ ʦʪʭʦʜʦʚ ʦʛʨʘʥʠʯʝʥʦ; 

2) ʧʨʦʚʦʜʠʪʩʷ ʩʙʦʨ ʙʠʦʛʘʟʘ; 

3) ʬʠʣʴʪʨʘʪ ʩʦʙʠʨʘʝʪʩʷ ʠ ʦʯʠʱʘʝʪʩʷ; 

4) ʢʦʤʤʫʥʘʣʴʥʳʝ ʦʪʭʦʜʳ ʧʨʦʭʦʜʷʪ ʤʝʭʘʥʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ 

(ʩʦʨʪʠʨʦʚʢʫ) ʧʝʨʝʜ ʟʘʭʦʨʦʥʝʥʠʝʤ; 

5) ʨʘʟʤʝʱʸʥʥʳʝ ʥʘ ʧʦʣʠʛʦʥʝ ʦʪʭʦʜʳ ʵʬʬʝʢʪʠʚʥʦ ʫʪʨʘʤʙʦʚʘʥʳ ʠ 

ʧʝʨʝʢʨʳʪʳ ʩʣʦʝʤ ʛʨʫʥʪʘ 

 

 

ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʚ 

ʂʦʙʨʠʥʩʢʦʤ ʨʘʡʦʥʝ 

1. ʉʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʧʦ 

ʚʥʝʜʨʝʥʠʶ ʥʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʦʙʨʘʱʝʥʠʷ ʩ ʦʪʭʦʜʘʤʠ ʚ ʂʦʙʨʠʥʩʢʦʤ ʨʘʡʦʥʝ 

ʙʫʜʝʪ ʧʨʦʜʦʣʞʝʥʠʝ ʦʙʫʯʝʥʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ɾʂʍ ʤʝʪʦʜʠʢʘʤ 

ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪ ʧʦ ʦʙʨʘʱʝʥʠʶ ʩ ʤʫʥʠʮʠʧʘʣʴʥʳʤʠ ʦʪʭʦʜʘʤʠ. ɺ 2012-

2013 ʛʦʜʘʭ ʧʨʦʚʝʜʝʥʦ 2 ʦʙʫʯʘʶʱʠʭ ʧʦʝʟʜʢʠ ʜʣʷ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ɾʂʍ ʚ 

ʐʚʝʮʠʶ ʠ ʕʩʪʦʥʠʶ-ʃʠʪʚʫ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʨʦʧʨʠʷʪʠʷʤʠ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʝʢʪʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʦʙʫʯʝʥʠʝ ʦʧʝʨʘʪʦʨʦʚ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʧʨʠʥʠʤʘʶʱʠʭ ʫʯʘʩʪʠʝ ʚ ʨʘʙʦʪʝ ʩʠʩʪʝʤʳ ʦʙʨʘʱʝʥʠʷ ʩ ʦʪʭʦʜʘʤʠ. ɼʣʷ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʂʦʙʨʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ 

ʧʨʠʦʙʨʝʪʝʥʠʝ ʦʧʳʪʘ ʚ ʯʘʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʦʨʪʠʨʦʚʦʯʥʳʭ ʣʠʥʠʡ, 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʙʦʨʘ ʦʪʭʦʜʦʚ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʟʘʛʦʪʦʚʠʪʝʣʴʥʳʭ ʧʫʥʢʪʦʚ, 

ʠʟʫʯʝʥʠʝ ʩʧʦʩʦʙʦʚ ʨʘʙʦʪʳ ʩ ʥʘʩʝʣʝʥʠʝʤ.  ɿʜʝʩʴ ʧʦʣʝʟʥʳʤ ʙʫʜʝʪ ʦʧʳʪ 

ɹʘʣʪʠʡʩʢʦʛʦ ʨʝʛʠʦʥʘ (ʃʘʪʚʠʷ, ʃʠʪʚʘ), ʩʪʨʘʥʳ ʢʦʪʦʨʦʛʦ ʧʨʦʰʣʠ ʯʝʨʝʟ 

ʨʝʰʝʥʠʝ ʘʥʘʣʦʛʠʯʥʳʭ ʧʨʦʙʣʝʤ. 
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2. ʉʦʛʣʘʩʥʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʦʧʣʘʪʘ ʟʘ ʩʙʦʨ ʠ ʫʜʘʣʝʥʠʝ 

ʩʤʝʰʘʥʥʳʭ ʦʪʭʦʜʦʚ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʚʣʘʩʪʷʤʠ ʦʙʣʘʩʪʠ ʠ 

ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʚʳʰʝʥʘ ʜʣʷ ʦʪʜʝʣʴʥʦʛʦ ʨʘʡʦʥʘ. ʇʦʵʪʦʤʫ ʙʦʣʴʰʠʝ 

ʧʝʨʩʧʝʢʪʠʚʳ ʩʫʱʝʩʪʚʫʶʪ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʈʆʇ ʚ 

ʂʦʙʨʠʥʩʢʦʤ ʨʘʡʦʥʝ. ʉʝʡʯʘʩ ʤʝʭʘʥʠʟʤ ʈʆʇ ʤʘʣʦ ʟʘʜʝʡʩʪʚʦʚʘʥ ʥʘ 

ʧʨʘʢʪʠʢʝ. 

3. ɼʣʷ ʛ. ʂʦʙʨʠʥ ʉʪʨʘʪʝʛʠʝʡ ʚʳʙʨʘʥʦ ʥʘʧʨʘʚʣʝʥʠʝ ʧʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʦʪʭʦʜʦʚ ʥʘ ʦʩʥʦʚʝ ʠʤʝʶʱʠʭʩʷ 

ʦʙʨʘʟʮʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʢʦʥʪʝʡʥʝʨʳ 0,75 ʢʫʙ.ʤ.). ʆʥʦ ʦʧʨʘʚʜʘʥʦ, ʪʘʢ ʢʘʢ 

ʧʝʨʝʭʦʜ ʥʘ ʢʦʥʪʝʡʥʝʨʳ ʪʠʧʘ çʝʚʨʦʢʦʥʪʝʡʥʝʨè ʝʤʢʦʩʪʴʶ 1,1 ʢʫʙ.ʤ.  

ʧʨʠʚʝʣ ʙʳ ʢ ʩʦʟʜʘʥʠʶ ʚ ʛʦʨʦʜʝ ʜʚʫʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʩʠʩʪʝʤ ʩʙʦʨʘ ʊʂʆ, 

ʦʙʤʝʥ ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʪʝʭʥʠʢʦʡ (ʤʫʩʦʨʦʚʦʟʳ) ʠ ʦʙʦʨʫʜʦʚʘʥʠʝʤ 

(ʢʦʥʪʝʡʥʝʨʳ) ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ʅʘʣʠʯʠʝ ʜʚʫʭ ʩʠʩʪʝʤ ʩʙʦʨʘ, 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʘʨʘʣʣʝʣʴʥʦ, ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʣʦ ʙʳ ʢʘʯʝʩʪʚʦ ʦʢʘʟʘʥʠʷ 

ʫʩʣʫʛ ʚ ʛ. ʂʦʙʨʠʥ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʝʦʙʭʦʜʠʤʦ ʘʢʪʠʚʥʝʝ ʚʦʚʣʝʢʘʪʴ ʚ 

ʩʠʩʪʝʤʫ ʨʘʟʜʝʣʴʥʦʛʦ ʩʙʦʨʘ ʞʠʪʝʣʝʡ ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ɼʣʷ 

ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʨʠʦʙʨʝʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 12-

ʢʫʙʦʚʳʝ ʢʦʥʪʝʡʥʝʨʘ ʜʣʷ ʩʙʦʨʘ ʩʤʝʰʘʥʥʳʭ ʦʪʭʦʜʦʚ ʚ ʩʝʣʴʩʢʠʭ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʩʙʦʨ ʦʪʭʦʜʦʚ ʠ 

ʩʦʭʨʘʥʠʪʴ ʥʘ ʜʦʣʞʥʦʤ ʫʨʦʚʥʝ ʢʘʯʝʩʪʚʦ ʫʩʣʫʛ ʧʨʠ ʟʘʢʨʳʪʠʠ ʨʷʜʘ ʤʠʥʠ-

ʧʦʣʠʛʦʥʦʚ. ʈʘʩʰʠʨʝʥʠʝ ʯʠʩʣʘ ʤʝʩʪ ʩʙʦʨʘ ʊʂʆ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ, 

ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʢʦʥʪʝʡʥʝʨʘʤʠ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʞʝʪʩʷ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʟʘʛʦʪʦʚʢʠ ɺʄʈ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

4. ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʨʘʙʦʪʘʪʴ ʚʦʧʨʦʩʳ ʟʘʛʦʪʦʚʢʠ ʥʝʢʦʪʦʨʳʭ 

ʚʠʜʦʚ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʪʦʣʴʢʦ ʯʝʨʝʟ ʝʛʦ ʟʘʢʫʧʢʫ 

(ʥʘʧʨʠʤʝʨ, ʤʘʢʫʣʘʪʫʨʫ), ʫʯʠʪʳʚʘʷ, ʯʪʦ ʝʛʦ ʢʦʣʠʯʝʩʪʚʦ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʝʚʝʣʠʢʦ ʠ ʟʘʪʨʘʪʳ ʥʘ ʝʛʦ ʩʙʦʨ ʠʟ ʢʦʥʪʝʡʥʝʨʦʚ ʧʦʵʪʦʤʫ ʤʦʛʫʪ ʙʳʪʴ ʚʳʰʝ, 

ʯʝʤ ʧʨʠ ʧʨʷʤʦʡ ʟʘʢʫʧʢʝ ʫ ʥʘʩʝʣʝʥʠʷ. 

5. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʘ ʫʩʪʘʥʦʚʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʩʦʨʪʠʨʦʚʦʯʥʦʡ ʣʠʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʜʦ ʜʝʪʘʣʝʡ ʧʨʦʨʘʙʦʪʘʪʴ ʚʩʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʩʪʳʢʦʚʢʘ 

ʢʦʥʚʝʡʝʨʥʳʭ ʣʠʥʠʡ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʧʦʧʘʜʘʥʠʷ ʦʪʭʦʜʦʚ ʚ ʜʚʠʛʘʪʝʣʠ ʠ 

ʜʨ.) ʠ ʚʥʫʪʨʠʧʣʦʱʘʜʦʯʥʦʡ ʣʦʛʠʩʪʠʢʠ (ʧʝʨʝʤʝʱʝʥʠʝ ʪʶʢʦʚ ʧʨʝʩʩʦʚʘʥʥʳʭ 

ɺʄʈ, ʩʙʦʨ ʦʪʩʝʚʘ ʧʦʩʣʝ ʩʦʨʪʠʨʦʚʢʠ ʊʂʆ ʠ ʜʨ.), ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʘʥʩʧʦʨʪʦʤ 

ʠ ʚʦʧʨʦʩʳ ʦʭʨʘʥʳ ʪʨʫʜʘ. ɺʩʝ ʵʪʠ ʤʦʤʝʥʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʥʷʪʳ ʚʦ 

ʚʥʠʤʘʥʠʝ ʧʨʠ ʤʦʥʪʘʞʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʝʛʦ ʠʩʧʳʪʘʥʠʷʭ. 

6. ɺ 3 ʢʚʘʨʪʘʣʝ 2013 ʛʦʜʘ ʟʘʚʝʨʰʝʥ ʪʝʥʜʝʨ ʥʘ ʨʘʟʨʘʙʦʪʢʫ 

ʧʨʦʝʢʪʘ ʥʦʚʦʛʦ ʩʘʥʠʪʘʨʥʦʛʦ ʧʦʣʠʛʦʥʘ ʜʣʷ ʂʦʙʨʠʥʩʢʦʛʦ ʨʘʡʦʥʘ. 

ʈʘʟʨʘʙʦʪʢʫ ʧʨʦʝʢʪʘ ʧʣʘʥʠʨʫʝʪʩʷ ʟʘʚʝʨʰʠʪʴ ʜʦ ʢʦʥʮʘ 2013 ʛʦʜʘ. ʕʪʦ 

ʚʘʞʥʳʡ ʬʘʢʪʦʨ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʝʢʪʘ ʠ 

ʵʢʦʣʦʛʦʙʝʟʦʧʘʩʥʦʛʦ ʟʘʭʦʨʦʥʝʥʠʷ ʦʪʭʦʜʦʚ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ. 
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ʇʈʀʃʆɾɽʅʀʗ 

 

 
ʇʨʠʣʦʞʝʥʠʝ 1. ɼʘʥʥʳʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʘʚʘ ʠ 
ʧʣʦʪʥʦʩʪʠ ʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ (ʃʘʪʚʠʷ) 
 

ɻʦʨʦʜ  ʂʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ ʥʘ ʦʜʥʦʛʦ ʞʠʪʝʣʷ ʚ ʛʦʜ  

ʄʥʦʛʦʢʚʘʨʪʠʨʥʳʝ ʜʦʤʘ 222 ʢʛ/ʛʦʜ ʠʣʠ  1,48 ʤ
3
  ʧʨʠ ʧʣʦʪʥʦʩʪʠ  ~ 150 ʢʛ/ʤ

3
 

ʏʘʩʪʥʳʝ ʜʦʤʘ 191 ʢʛ/ʛʦʜ or 1,27 ʤ
3
 ʧʨʠ ʧʣʦʪʥʦʩʪʠ  ~ 150 ʢʛ/ʤ

3 
 

ʉʝʣʴʩʢʘʷ ʤʝʩʪʥʦʩʪʴ   

ʄʥʦʛʦʢʚʘʨʪʠʨʥʳʝ ʜʦʤʘ 140 ʢʛ/ʛʦʜ  ʠʣʠ 0,933 ʤ
3
 ʧʨʠ ʧʣʦʪʥʦʩʪʠ  ~ 150 ʢʛ/ʤ

3
 

ʏʘʩʪʥʳʝ ʜʦʤʘ 131 ʢʛ/ʛʦʜ  ʠʣʠ 0,873 ʤ
3
 ʧʨʠ ʧʣʦʪʥʦʩʪʠ  ~ 150 ʢʛ/ʤ

3
 

ʌʝʨʤʳ 227 ʢʛ/ʛʦʜ ʠʣʠ 1,846 ʤ
3
 ʧʨʠ ʧʣʦʪʥʦʩʪʠ  ~ 150 ʢʛ/ʤ

3
 

 
ʇʨʠʣʦʞʝʥʠʝ 2. ʈʘʩʯʸʪ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʢʦʤʤʫʥʘʣʴʥʳʭ 
ʦʪʭʦʜʦʚ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʧʦ ʃʘʪʚʠʠ (WMAL) 

 
˴͙ͦ͡;͔͍ͫͭͦ  ͦͭͻ͍ͦ͒ͦ ͙͍͙͔ͨͪͦͦ͒ͣͦ͘  ͙͔͗ͭ͡Ύ͙ͣ ˶͍͙͙͊ͭ   

˥͙͔ͦͪͦ͒ͫ͟ ͙͔͙͗ͭ͡ ˴͙ͦ͡;͔͍ͫͭͦ ͦͭͻ͍ͦ͒ͦ ͤ͊ ͎ͦ͒ͤͦͦ ͙͔͗ͭ͡Ύ ͍ ͎ͦ͒ 

ʄʥʦʛʦʢʚʘʨʪʠʨʥʳʝ ʜʦʤʘ 222 ʢʛ/ʚ ʛʦʜ ʠʣʠ 1,48 ʤ
3
 ʝʩʣʠ ʧʣʦʪʥʦʩʪʴ ʦʪʭʦʜʦʚ ~ 150 ʢʛ/ʤ

3
 

ʏʘʩʪʥʳʝ ʜʦʤʘ 191 ʢʛ/ʚ ʛʦʜ ʠʣʠ 1,48 ʤ
3
 ʝʩʣʠ ʧʣʦʪʥʦʩʪʴ ʦʪʭʦʜʦʚ ~ 150 ʢʛ/ʤ

3 
 

˿͔͡Έ͙͔ͫ͟ ͙͔͙͗ͭ͡   

ʄʥʦʛʦʢʚʘʨʪʠʨʥʳʝ ʜʦʤʘ 140 ʢʛ/ʚ ʛʦʜ ʠʣʠ 1,48 ʤ
3
 ʝʩʣʠ ʧʣʦʪʥʦʩʪʴ ʦʪʭʦʜʦʚ ~ 150 ʢʛ/ʤ

3 
 

ʏʘʩʪʥʳʝ ʜʦʤʘ 131 ʢʛ/ʚ ʛʦʜ ʠʣʠ 1,48 ʤ
3
 ʝʩʣʠ ʧʣʦʪʥʦʩʪʴ ʦʪʭʦʜʦʚ ~ 150 ʢʛ/ʤ

3 
 

̆ͯͭͦͪ͊Σ ͺ͔ͪͣ· 277 ʢʛ/ʚ ʛʦʜ ʠʣʠ 1,48 ʤ
3
 ʝʩʣʠ ʧʣʦʪʥʦʩʪʴ ʦʪʭʦʜʦʚ ~ 150 ʢʛ/ʤ

3 
 

 

ɼʘʥʥʳʝ ʧʦ ʩʦʩʪʘʚʫ ʦʪʭʦʜʦʚ ʞʠʪʝʣʝʡ ʉʪʦʧʠʥʠ , ɹʘʫʩʢʠ, ʄʘʜʦʥʳ, ʈʠʞʩʢʦʛʦ ʨʝʛʠʦʥʘ 

 

ɺʠʜ ʦʪʭʦʜʦʚ ʉʪʦʧʠʥʠ   ɹʘʫʩʢʘ  ʄʘʜʦʥʘ ʈʠʞʩʢʠʡ 

ʨʝʛʠʦʥ 

  

ʉʨʝʜʥʠʝ 

ʟʥʘʯʝʥʠʷ 

ɹʠʦʨʘʟʣʘʛʘʝʤʳʝ ʦʪʭʦʜʳ 49% 40 40 25-38 38,5 

ɹʫʤʘʛʘ, ʢʘʨʪʦʥ 16.7% 18 18 20 18,2 

ʧʣʘʩʪʤʘʩʘ 8.8% 7 6 15-23 11,96 

ʩʪʝʢʣʦ 6.4% 7 10 12-15 10,8 

ʤʝʪʘʣ 2.2%  4 4-6 4,05 

ʆʩʪʘʣʴʥʳʝ ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʜʣʷ ʩʞʠʛʘʥʠʷ 

11.6%     

ʆʩʪʘʪʦʢ 5.4%  22   

 

ɼʣʷ ʧʝʨʝʭʦʜʘ ʦʪ ʤʘʩʩʳ ʢ ʦʙʲʝʤʫ ʠʩʧʦʣʴʟʫʝʤ ʜʘʥʥʳʝ ʧʦ ʧʣʦʪʥʦʩʪʠ ʦʪʭʦʜʦʚ 

ɺʠʜ ʦʪʭʦʜʦʚ  ʇʣʦʪʥʦʩʪʴ ʦʪʭʦʜʦʚ ʙʝʟ ʫʧʣʦʪʥʝʥʠʷ kg/m
3
 

ɼʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʷ ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ 

ʄʠʥʠʤʘʣʴʥʳʡ  ʄʘʢʩʠʤʘʣʴʥʳʡ 

ɹʫʤʘʛʘ, ʢʘʨʪʦʥ  32 128 82 

ʄʝʣʢʠʝ ʦʪʭʦʜʳ 64 224 104 

ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʦʪʭʦʜʳ  130 480 288 

ʩʪʝʢʣʦ  160 480 194 
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ɾʝʣʝʟʥʳʡ ʣʦʤ 130 1120 320 

ʊʦʥʢʠʝ ʧʣʠʪʳ ʤʝʪʘʣʘ  48 160 88 

ʎʚʝʪʥʳʝ ʤʝʪʘʣʣʳ 64 240 160 

ʧʣʘʩʪʤʘʩʘ  32 128 64 

ɼʝʨʝʚʦ 128 320 240 

ʈʝʟʠʥʘ ʠ ʢʦʞʘ 96 256 128 

ʊʢʘʥʠ 32 96 64 

ʈʘʟʥʦʦʙʨʘʟʥʦʝ 320 960 480 

 ʇʨʠ ʨʘʩʯʝʪʘʭ ʧʨʠʥʷʪʦ, ʯʪʦ ʦʜʥʘ ʢʦʥʪʝʡʥʝʨʥʘʷ ʧʣʦʱʘʜʢʘ ʦʙʩʣʫʞʠʚʘʝʪ 250 ʞʠʪʝʣʝʡ 

ʤʥʦʛʦʵʪʘʞʥʦʛʦ ʜʦʤʘ. ʋʯʪʝʥʦ, ʯʪʦ ʚ ʪʝʯʝʥʠʠ ʧʝʨʚʦʛʦ ʛʦʜʘ ʩʦʙʠʨʘʶʪʩʷ ʥʝ ʙʦʣʝʝ 5-10% ʦʪ 

ʜʘʥʥʦʛʦ ʚʠʜʘ. ʅʦ ʥʘʯʠʥʘʷ ʚʪʦʨʦʛʦ ʛʦʜʘ ʫʞʝ 7-20%. ɺ ʧʦʩʣʝʜʥʝʡ ʢʦʣʦʥʢʝ ʜʘʥʳ ʦʙʝ̡ʤʳ 

ʦʪʭʦʜʦʚ,  ʧʨʦʠʟʚʦʜʠʤʳʝ ʚ ʪʝʯʝʥʠʠ ʦʜʥʦʡ ʥʝʜʝʣʠ. 

ʉʦʩʪʘʚ ʦʪʭʦʜʦʚ  ʂʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ, 

ʩʦʙʨʘʥʥʳʭ ʚ ʦʜʥʦʤ ʛʦʜʫ 

ʇʣʦʪʥʦʩʪʴ 

ʦʪʭʦʜʦʚ 

(kg/m3) 

ʆʙ̡ʝʤ ʥʘ ʦʜʥʦʛʦ 

ʞʠʪʝʣʷ ʚ ʛʦʜʫ 

 ʇʨʦʠʟʚʦʜʠʤʡ ʦʙʴʝʤ ʚ 

ʥʝʜʝʣʶ ʜʣʷ ʦʜʥʦʡ 

ʧʣʦʱʘʜʢʠ  

ʇʝʨʚʳʡ 

ʛʦʜ 

ʉʣʝʜʫʶʱʠʝ ʇʝʨʚʳʡ 

ʛʦʜ 

ʉʣʝʜʫʶʱʠʝ ʇʝʨʚʳʡ 

ʛʦʜ  

ʉʣʝʜʫʶʱʠʝ  

ɹʠʦʨʘʟʣʘʛʘʝʤʳʝ 

ʦʪʭʦʜʳ  

10% 

(40) 

20% 250 0,09 0,18 0,42 0,86 

ɹʫʤʘʛʘ, ʢʘʨʪʦʥ  10% 15% 80 0,29 0,44 1,39 2,11 

ʇʣʘʩʪʤʘʩʘ  5% 7% 60 0,19 0,27 0,91 1,3 

ʉʪʝʢʣʦ  5% 8% 200 0,06 0,09 0,29 0,43 

ʅʝʩʦʨʪʠʨʦʚʘʥʥʳʝ 70% 60% 150 0,93 0,58 4,47 2,79 

 

ʇʨʠʣʦʞʝʥʠʝ 3. ʆʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ 

 
ALLU ʢʦʚʰʦʚʳʝ ʜʨʦʙʠʣʢʠ  
 
ALLU ʢʦʚʰʦʚʳʝ ʜʨʦʙʠʣʢʠ ʠʤʝʶʪ 4 ʨʘʟʤʝʨʘ:  

 
 

 

ALLU  ʣʝʛʢʘʷ ʢʦʥʩʪʨʫʢʮʠʷ. ʇʦʟʚʦʣʷʝʪ 

ʨʘʙʦʪʘʪʴ ʩ ʪʨʘʢʪʦʨʘʤʠ ʠ ʧʦʛʨʫʟʯʠʢʘʤʠ 

ʤʠʥʠʤʘʣʴʥʦʛʦ ʚʝʩʘ. ʅʘʠʙʦʣʝʝ  ʫʜʦʙʥʘ ʜʣʷ 

ʧʨʦʩʝʠʚʘʥʠʷ ʢʦʤʧʦʩʪʘ ʥʘ ʧʣʦʱʘʜʢʝ ʜʣʷ 

ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ ʥʘ ʧʦʣʠʛʦʥʝ. 
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ALLU SM ʩʪʘʥʜʘʨʪʥʘʷ ʤʦʜʝʣʴ. ʇʨʝʜʥʘʟʥʘʯʝʥʘ 

ʜʣʷ ʙʦʣʴʰʠʭ ʦʙʲʸʤʦʚ ʢʦʤʧʦʩʪʘ. 

ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʩʪʨʝʣʫ ʵʢʩʢʘʚʘʪʦʨʘ. ʄʦʱʥʝʝ 

ʣʝʛʢʦʡ ʤʦʜʝʣʠ, ʧʦʟʚʦʣʷʝʪ ʜʨʦʙʠʪʴ ʙʦʣʝʝ 

ʧʣʦʪʥʳʝ, ʯʝʤ ʢʦʤʧʦʩʪ, ʤʘʪʝʨʠʘʣʳ. 

 

 
 

 

ALLU SMH  ʜʣʷ ʪʷʞʝʣʳʭ ʨʘʙʦʪ. ʇʨʠʤʝʥʷʝʪʩʷ 

ʜʣʷ ʨʘʙʦʪʳ ʩʦ ʩʢʘʣʴʥʳʤʠ ʧʦʨʦʜʘʤʠ ʠ 

ʩʪʨʦʠʪʝʣʴʥʳʤ ʤʫʩʦʨʦʤ.  

 

 
 

ALLU SC ʤʥʦʛʦʩʪʦʨʦʥʥʷ  ̫  ʜʣʷ ʵʢʩʢʘʚʘʪʦʨʦʚ  

ʤʘʩʩʦʡ 8 ï 25 ʪ ʠ ʪʨʘʢʪʦʨʦʚ ʤʘʩʩʦʡ  5 ï 14 ʪ. 

ʇʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʨʘʙʦʪʳ ʩ ʪʚʝʨʜʳʤʠ ʧʦʨʦʜʘʤʠ 

ʠ ʛʨʫʥʪʘʤʠ ʠ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ 

ʟʘʭʦʨʦʥʝʥʥʳʭ ʦʪʭʦʜʦʚ ʥʘ ʧʦʣʠʛʦʥʘʭ. 
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ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩ ɹAgriculture and Agri-Food Canada  

 

ɺʥʝʰʥʠʡ ʚʠʜ ʦʙʨʘʟʮʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʠʤʝʥʷʝʤʦʛʦ ʜʣʷ 

ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ 
 

¶ ʌʨʦʥʪʘʣʴʥʳʡ  

ʧʦʛʨʫʟʯʠʢ.  

ʉʣʫʞʠʪ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʫʨʪʦʚ 

ʦʪʭʦʜʦʚ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ 

ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ. 

 

 

 
¶ Allu SM 2-12 

ʧʨʦʩʝʠʚʘʶʱʘʷ ʜʨʦʙʠʣʢʘ. 

ʇʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʧʨʦʩʝʠʚʘʥʠʷ ʢʦʤʧʦʩʪʘ, 

ʝʛʦ ʘʵʨʠʨʦʚʘʥʠʷ ʠ 

ʠʟʤʝʣʴʯʝʥʠʷ. 
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¶ Scat 481. 

ɺʦʨʦʰʠʪʝʣʴ ʜʣʷ 

ʢʦʤʧʦʩʪʘ.  

ʇʦʟʚʦʣʷʝʪ ʧʝʨʝʤʝʱʘʪʴ 

ʦʪʭʦʜʳ ʧʨʠ ʠʭ 

ʚʦʨʦʰʝʥʠʠ ʚ ʧʨʝʜʝʣʘʭ 

ʙʫʨʪʘ. 

 

 
¶ Aeromaster PT-120. 

ɺʦʨʦʰʠʪʝʣʴ ʧʨʠʮʝʧʥʦʡ 

ʜʣʷ ʢʦʤʧʦʩʪʘ, 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 

ʘʵʨʠʨʦʚʘʥʠʷ ʢʦʤʧʦʩʪʘ ʚ 

ʙʫʨʪʘʭ ʙʝʟ ʝʛʦ 

ʧʝʨʝʤʝʱʝʥʠʷ. 

 

 
¶ Wildcat FX700 

ɺʦʨʦʰʠʪʝʣʴ ʧʨʠʮʝʧʥʦʡ 

ʜʣʷ ʢʦʤʧʦʩʪʘ, 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 

ʘʵʨʠʨʦʚʘʥʠʷ ʢʦʤʧʦʩʪʘ ʚ 

ʙʫʨʪʘʭ ʙʝʟ ʝʛʦ 

ʧʝʨʝʤʝʱʝʥʠʷ. 
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¶ Brown Bear PTO 

PA35-10.5 

ɺʦʨʦʰʠʪʝʣʴ ʧʨʠʮʝʧʥʦʡ 

ʜʣʷ ʢʦʤʧʦʩʪʘ, 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 

ʘʵʨʠʨʦʚʘʥʠʷ ʢʦʤʧʦʩʪʘ ʚ 

ʙʫʨʪʘʭ ʙʝʟ ʝʛʦ 

ʧʝʨʝʤʝʱʝʥʠʷ. 

 

 
¶ Earthsaver CT-12-

PTO. ɺʦʨʦʰʠʪʝʣʴ 

ʩʘʤʦʭʦʜʥʳʡ ʜʣʷ 

ʢʦʤʧʦʩʪʘ. ʇʨʝʜʥʘʟʥʘʯʝʥ 

ʜʣʷ ʚʦʨʦʰʝʥʠʷ ʢʦʤʧʦʩʪʘ 

ʚ ʙʫʨʪʘʭ ʙʝʟ ʝʛʦ 

ʧʝʨʝʤʝʱʝʥʠʷ. 

 
 

ʉʨʘʚʥʝʥʠʝ ʧʦ ʤʦʱʥʦʩʪʷʤ ʨʘʟʣʠʯʥʳʭ ʦʙʨʘʟʮʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʣ.ʩ (ʩʠʥʠʤ ï 

ʤʘʢʩʠʤʘʣʴʥʘʷ, ʢʨʘʩʥʳʤ -  ʩʨʝʜʥʷʷ) 
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ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʫʩʪʘʥʦʚʦʢ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

 
ʋʩʪʘʥʦʚʢʘ ɺʨʝʤʷ 

ʧʨʠʩʦʝʜʠ

ʥʝʥʠʷ 

ɺʨʝʤʷ 

ʦʪʩʦʝʜʠʥʝ

ʥʠʷ 

ʊʝʩʪʠʨʦʚʘʥʠʝ ɺʤʝʩʪʝ ʇʨʦʠʟʚʦʜʠʪʝʣʴ

ʥʦʩʪʴ  

ʇʝʨʚʡr 

ʨʘʟ 

ʇʦʩʣʝʜʥʠ

ʡ 

ʇʝʨʚʳ

ʡ ʨʘʟ 

ʇʦʩʣʝʜʥ

ʠʡ  

ʇʝʨʚʳ

ʡ ʨʘʟ  

ʇʦʩʣʝʜ

ʥʠʡ  

min min min min min min t/ʚ ʯʘʩ t/ ʚ ʯʘʩ 

Aeromaster 5 5 3.97 3.21 13.97 13.21 387 475 

Ag Loader n/a n/a 14.36 14.36 14.36 14.36 146 146 

Allu  n/a n/a 21.77 16.55 21.77 16.55 96 127 

Brown Bear 10 8 3.94 3.13 21.94 21.13 402 483 

Earth Saver 12 10 10.94 4.62 32.94 26.62 144 329 

Scat 8 5 6.64 5.36 19.64 18.36 316 392 

Wildcat  20 30 6.32 3.97 56.32 53.97 332 529 

 
ʉʨʘʚʥʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʦʣʫʯʝʥʥʦʛʦ ʢʦʤʧʦʩʪʘ 

 
ʂʘʯʝʩʪʚʦ  Aeromast

er 

Ag 

Loader 

Allu  Brown 

Bear 

Earthsave

r  

Scat Wildcat  

ɺʳʩʦʢʦʝ  ʅʠʟʢʦʝ ɺʳʩʦʢʦʝ  ɺʳʩʦʢʦʝ  ɺʳʩʦʢʦʝ  ɺʳʩʦʢʦʝ   ɺʳʩʦʢʦʝ   

ʈʘʟʤʝʨ ʯʘʩʪʠʮ *  ʙʦʣʴʰʠʝ ʤʘʣʝʥʴʢʠʝ *  *  ʤʘʣʝʥʴʢʠʝ  ʤʘʣʝʥʴʢʠʝ  

ɺʨʝʤʷ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨ r >  

40
0
C 

> 6 

ʥʝʜʝʣʴ 

6 ʥʝʜʝʣʴ  6 ʥʝʜʝʣʴ  5 ʥʝʜʝʣʴ  > 6 

ʥʝʜʝʣʴ  

5 ʥʝʜʝʣʴ  6 ʥ
ʝ

ʜ

ʝ

ʣ

 ɹ 
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ʇʨʠʣʦʞʝʥʠʝ 4. ʉʦʜʝʨʞʘʥʠʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʦʙʫʯʝʥʠʷ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ɾʂʍ ʂʦʙʨʠʥʩʢʦʛʦ ʠ ʄʦʩʪʦʚʩʢʦʛʦ ʨʘʡʦʥʦʚ ʧʦ 

ʫʧʨʘʚʣʝʥʠʶ ʦʪʭʦʜʘʤʠ (2 ʩʝʤʠʥʘʨʘ) 

ʇʨʦʛʨʘʤʤʘ ʨʘʟʨʘʙʦʪʘʥʘ ʜʣʷ ʦʩʚʝʱʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʦʙʨʘʱʝʥʠʷ ʩ 

ʦʪʭʦʜʘʤʠ. ɺ ʨʘʤʢʘʭ ʢʘʞʜʦʡ ʪʝʤʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʙʱʠʝ ʚʦʧʨʦʩʳ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʦʙʨʘʱʝʥʠʶ ʩ ʦʪʭʦʜʘʤʠ, ʧʨʠʥʷʪʳʝ ʚ ʝʚʨʦʧʝʡʩʢʦʡ ʧʨʘʢʪʠʢʝ, ʘ 

ʪʘʢʞʝ ʩʧʝʮʠʘʣʴʥʳʝ ʤʦʤʝʥʪʳ, ʨʘʩʩʢʘʟʳʚʘʶʱʠʝ ʦ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʝ ʚ 

ʫʢʘʟʘʥʥʳʭ ʦʙʣʘʩʪʷʭ. ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʦʙʫʯʝʥʠʷ ʥʘʠʣʫʯʰʠʤ ʝʚʨʦʧʝʡʩʢʠʤ ʧʨʘʢʪʠʢʘʤ ʚ ʦʙʣʘʩʪʠ 

ʦʙʨʘʱʝʥʠʷ ʩ ʦʪʭʦʜʘʤʠ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʦʧʨʦʩʘʤʠ 

ʦʙʨʘʱʝʥʠʷ ʩ ʦʪʭʦʜʘʤʠ ʚ ʨʘʤʢʘʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʝʤʠʥʘʨʦʚ, ʧʨʦʚʦʜʠʤʳʭ 

ʧʨʦʝʢʪʦʤ. ʄʝʪʦʜʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʠ ʧʨʝʟʝʥʪʘʮʠʠ ʧʦ ʢʘʞʜʦʡ ʠʟ ʧʨʝʜʣʦʞʝʥʥʳʭ 

ʪʝʤ ʧʨʠʣʘʛʘʶʪʩʷ.  

˽͊ͤ͡ ͦ͋ͯ;͔͙ͤΎ 

   
1. ˻ˣ̋ˮ˩ ˿ˤ˩˨˩˹ˮ̒ ˻ ́ˤ˩˾˨̍̆ ˻́̆˻˨ˢ̆  

 мΦмΦ ͔͙͙̆͊ͪ͊ͭͪͫͭ͊͟͟  ͔ͨͪͦ͋ͣ͡· ͦͭͻ͍ͦ͒ͦ   
 1.2. ˻ ͔͔͔͙͔ͨͪ͒ͤ͡ ͦͭͻ͍ͦ͒ͦ  

 1.3. ˴ ͙͊ͫͫ͡ͺ͙͊͟ͼ͙Ύ ͦͭͻ͍ͦ͒ͦ  
 мΦпΦ ˽͔͙ͦ͊͊ͭ͘͟͡ ͍ͫͦͫͭ͊͊ ͙ ͙ͦ͟͡;͔͍ͫͭ͊ ͋·͍ͭͦ·ͻ ͦͭͻ͍ͦ͒ͦ  
 мΦрΦ ˽͔ͪͦ͋ͣ͡· ͦͪͯ͗͊͟Ό΅͔͚ ͔ͫͪ͒· ͙ ͍͒ͦͪͦ͘ΈΎ  
 мΦсΦ ͙̏ͦͤͦͣ͟;͔͙͔ͫ͟ ͙ ͫͦͼ͙͊͡Έͤ·͔ ͍ͦͨͪͦͫ· 

 
 

2.  ̂˿˶˻ˤˮ̒ ˾ˢ˭ˤˮ́ˮ̒ ˿̅˩˾̍ ˻ˣ˾ˢ̋˩˹ˮ̒ ˿ ˻́̆˻˨ˢ˸ˮ  
 2.1. ˻ ͍ͫͤͦͤ·͔ ͙͊͒͊ͤ͘Ύ ͒͡Ύ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ͙͔ͫͫͭͣ· ͍͔͙ͯͨͪ͊ͤ͡Ύ ͦͭͻ͙ͦ͒͊ͣ   
 2.2. ˻͔͔͋ͫͨ;͔͙͔ͤ ͍͍͔ͯͪ͊ͤͦ΄͔͎ͤͤͦͦ ͍͙͙ͪ͊ͭ͘Ύ ͍ ͍͔͙͙ͯͨͪ͊ͤ͡  

ͦͭͻ͙ͦ͒͊ͣ  
 

 нΦоΦ ˹͙͍ͦͪͣ͊ͭͤ·͔ ͊ͭ͟· ͙ ͙͙ͨͦͭ͡;͔͙͔ͫ͟ ͔͒ͦͯͣͤͭ͟· ͨͦ ͦ͋ͪ͊΅͔͙ͤΌ ͫ 
ͦͭͻ͙ͦ͒͊ͣ 

 

   
3. ̂˽˾ˢˤ˶˩˹ˮ˩ ˻́̆˻˨ˢ˸ˮ  

 оΦмΦ˿ͻ͔ͣ· ͍͔͙ͯͨͪ͊ͤ͡Ύ ͦͭͻ͙ͦ͒͊ͣ ͙ ͙ͻ Ή͔͔ͣͤͭ͡·  
 3.2Φ ˿͋ͦͪ ͦͭͻ͍ͦ͒ͦ ͙ ͙ͻ ͙͍ͭͪ͊ͤͫͨͦͪͭͪͦ͊͟  
 3.3Φ˾͔͊͒͘͡Έͤ·͚ ͫ͋ͦͪ ͙ ͙͍ͫͦͪͭͪͦ͊͟ ͦͭͻ͍ͦ͒ͦ  
 3.4. ̅ ͊ͭͦͪ͟·Σ ͦͭͦͪ͟·͔ ͍͙͍ͦ͋ͯͫ͊͊͡͡Όͭ ͙͔ͫͫͭͣͯ ͫ͋ͦͪ͊ ͦͭͻ͍ͦ͒ͦ  

 
 

4. ˾˩˥˩˹˩˾ˮ˾˻ˤˢ˹ˮ˩ ˤ́˻˾ˮ̉˹˻˥˻ ˿̍˾̎̒  
 пΦмΦˤ͙ͭͦͪ;ͤͦ ͙ͫͨͦ͡Έ͔ͯͣ͘·͔ ͔͙ͣ͊ͭͪ͊͡· ͙  ͍͙ͯͫͦ͡Ύ ͙ͻ ͔͎͔͔͙͍͙ͪͤͪͪͦ͊ͤΎ   
 пΦнΦ ˿͙͍ͦͪͭͪͦ͊͟ ͍ͦͭ͋ͪͦͫͦ ͍ ͒ͦͣ͊΄͙ͤͻ ͻͦ͘Ύ͚͍ͫͭ͊ͻ  
 пΦоΦ ͔̇ͤͭͪ· ͔͍͙ͨͪ;͚ͤͦ ͙ͦ͋ͪ͊͋ͦͭ͟ ͦͭͻ͍ͦ͒ͦ  
 пΦпΦ ˽͎͍ͦ͒ͦͭͦ͊͟  ͍͙ͭͦͪ;ͤͦ  ͙ͫͨͦ͡Έ͔ͯͣ͘·ͻ ͔͙͍ͣ͊ͭͪ͊ͦ͡ 

 
 

5. ˽˩˾˩˾ˢˣ˻́˴ˢ ˣˮ˻˶˻˥ˮ̉˩˿˴ˮ ˾ˢ˭˶ˢ˥ˢ̑̋ˮ̆˿̒ ˻́̆˻˨˻ˤ  
 5.1. ˮ ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͙͔͋ͦͭͻ͎͙͚ͤͦͦ͡ ͍  ͔͔͔ͨͪͪ͊͋ͦͭ͟ ͦͭͻ͍ͦ͒ͦ  
 рΦн ˿͍͚͍ͦͫͭ͊ ͙͎͙͋ͦͦ͡;͔͙ͫ͟  ͔͔ͨͪͪ͊͋͊ͭ·͍͔͊ͣ·ͻ ͦͭͻ͍ͦ͒ͦ  
 рΦо ˢΉͪͦ͋ͤ·͔  ͔ͣͭͦ͒· ͔͔͙ͨͪͪ͊͋ͦͭ͟ ͙͎͙͋ͦͦ͡;͔͙ͫ͟ ͎͔ͪ͊͊͊ͣ͘͡·ͻ ͦͭͻ͍ͦ͒ͦ -  
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͙͍͙͔ͦͣͨͦͫͭͪͦ͊ͤ͟ 
 рΦпΦ ˽ͪͦͼ͔ͫͫ ͙͍͙ͦͣͨͦͫͭͪͦ͊ͤ͟Ύ  
 рΦрΦ ͔́ͻ͎͙͙ͤͦͦ͡ ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͦͣͨͦͫͭ͊͟ ͙ ͍͙͔ͦ͋ͦͪͯ͒ͦ͊ͤ 

рΦсΦ ˿ͦͦͪ ͔͙͔ͯ͗ͤ ͨͦ͡΅͊͒ͦ͟ ͒͡Ύ ͙͍͙ͦͣͨͦͫͭͪͦ͊ͤ͟Ύ 
 

 рΦтΦ ˾͊ͫͻͦ͒· ͙͍͙ͦͣͨͦͫͭͪͦ͊ͤ͟Ύ  
 рΦуΦ ˢͤ͊Ήͪͦ͋ͤ·͔ ͨͪͦͼ͔ͫͫ· ͙  ͙͍͍ͨͪͦͦ͒ͫͭͦ͘ ͙͎͋ͦ͊͊͘  
 рΦфΦˤ͙͒· ͦͭͻ͍ͦ͒ͦΣ ͦͭͦͪ͟·͔ ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͒͡Ύ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ ͙͎͋ͦ͊͊͘  
 рΦмлΦ͔́ͻ͙ͤ;͔͔ͫͦ͟ ͍͙͔ͦ͋ͦͪͯ͒ͦ͊ͤ ͒͡Ύ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ ͙͎͋ͦ͊͊͘  
 5.11. ʕ ·͋ͦͪ ͭ ͔ͻ͎͙͙ͤͦͦ͡  

 
 

6. ́˩˾˸ˮ̉˩˿˴ˢ̒ ˽˩˾˩˾ˢˣ˻́˴ˢ ˻˾˥ˢ˹ˮ̉˩˿˴ˮ̆ ˻́̆˻˨˻ˤ  

 сΦмΦ˿͙͎͙͔͗͊ͤ ͦͭͻ͍ͦ͒ͦ  
 сΦнΦ ͔͙͙̆͊ͪ͊ͭͪͫͭ͊͟͟  ͦͭͻ͍ͦ͒ͦ ͊͟͟ ͙͍͎ͭͦͨͤͦͦ͡ ͔͙ͣ͊ͭͪ͊͊͡  
 сΦоΦ ˽ͪͦͼ͔ͫͫ· ͔͙ͭͪͣ;͔͚ͫͦ͟ ͔͔͙ͨͪͪ͊͋ͦͭ͟ ͦͭͻ͍ͦ͒ͦ  
 сΦпΦ ˽͙͙ͪͦ͘͡ ͙ ͎͙͊͘ͺ͙͊͟ͼ͙Ύ  
 сΦрΦ ˿͔͍ͪ͒ͫͭ͊ ͒͡Ύ ͔ͯͣͤΈ΄͔͙ͤΎ ͍͔͎ͪ͒ͤͦͦ ͍͙͡Ύ͙ͤΎ ͨͪͦͼ͔͍ͫͫͦ ͎͙ͫͦͪ͊ͤΎ ͤ͊ 

ͦͪͯ͗͊͟Ό΅ͯΌ ͔ͫͪ͒ͯ   
 

   
7. ˭ˢ̆˻˾˻˹˩˹ˮ˩ ˻́̆˻˨˻ˤ  
 тΦмΦ ͔͍͙́ͪ͋ͦ͊ͤΎ ͟ ͊͘ͻ͔͙ͦͪͦͤͤΌ ͦͭͻ͍ͦ͒ͦ  
 тΦнΦ ͔́ͻ͎͙͙ͤͦͦ͡ ͔͍͙͔ͨͪ͒͊ͪͭ͡Έ͚ͤͦ ͙ͦ͋ͪ͊͋ͦͭ͟ ͦͭͻ͍ͦ͒ͦ   
 тΦоΦ ˿͙͔ͭͪͦͭ͡Έ͍ͫͭͦ ͙ ͍͔͙͔ͯͨͪ͊ͤ͡ ͙͎͙ͨͦͦͤ͊ͣ͡  

тΦпΦ ˭͊ͪ͟·ͭ ͙͔ ͙ ͔ͪͯ͟͡Έ͙͍ͭ͊ͼ͙Ύ ͍ͫ͊ͦ͟͡  
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ʊʝʤʘ 1. ʆɹʑʀɽ ʉɺɽɼɽʅʀʗ ʆ ʊɺɽʈɼʓʍ ʆʊʍʆɼɸʍ 

 

1.1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʙʣʝʤʳ ʦʪʭʦʜʦʚ  

 ʂʘʞʜʳʡ ʛʦʜ ɽʚʨʦʧʝʡʩʢʠʡ ʉʦʶʟ ʧʨʦʠʟʚʦʜʠʪ 1.3 ʤʠʣʣʠʘʨʜʘ ʪʦʥʥ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʙʳʪʦʚʳʭ 

ʦʪʭʦʜʦʚ. ɼʘʥʥʳʝ, ʩʦʙʨʘʥʥʳʝ ɽʚʨʦʧʝʡʩʢʠʤ ɸʛʝʥʪʩʪʚʦʤ ʆʢʨʫʞʘʶʱʝʡ ʉʨʝʜʳ,  ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʵʪʦ 

ʧʨʠʤʝʨʥʦ 1 ʢʛ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʚ ʜʝʥʴ ʥʘ ʦʜʥʦʛʦ ʞʠʪʝʣʷ. ɺʦʩʪʦʯʥʦ-ʝʚʨʦʧʝʡʩʢʠʝ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʙʳʚʰʠʝ 

ʨʝʩʧʫʙʣʠʢʠ ʉʉʉʈ ʧʦʢʘ ʝʱʝ ʧʨʦʠʟʚʦʜʷʪ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ  ʦʪʭʦʜʦʚ ʥʘ ʦʜʥʦʛʦ ʞʠʪʝʣʷ, ʥʦ ʦ ʪʝʥʜʝʥʮʠʷʭ  

ʨʦʩʪʘ ʦʪʭʦʜʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʩʦʙʨʘʥʥʳʝ ʜʘʥʥʳʝ (UNEP 2006).  

  ʋʧʨʘʚʣʝʥʠʝ (ʤʝʥʝʜʞʤʝʥʪ) ʙʳʪʦʚʳʤʠ ʦʪʭʦʜʘʤʠ - ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ ʩʦ ʤʥʦʛʠʤʠ ʧʨʠʚʣʝʯʝʥʥʳʤʠ 

ʩʪʦʨʦʥʘʤʠ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʢʘʢ ʪʝʭʥʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ, ʪʘʢ ʠ  ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʘ ʪʘʢʞʝ ʚʦʧʨʦʩʳ 

ʬʠʥʘʥʩʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʨʘʟʚʠʪʠʷ,  ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ, ʩʦʮʠʘʣʴʥʳʝ ʠ ʜʨʫʛʠʝ ʚʦʧʨʦʩʳ. ɽʩʣʠ 

ʙʳ ʙʳʣʦ ʪʘʢ ʣʝʛʢʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʩʙʦʨ ʦʪʭʦʜʦʚ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʠʭ ʥʘ ʩʚʘʣʢʫ, ʪʦ ʤʥʦʛʠʝ ʪʝʨʨʠʪʦʨʠʠ ʥʝ 

ʙʳʣʠ ʙʳ ʟʘʛʨʷʟʥʝʥʳ ʚʩʣʝʜʩʪʚʠʝ  ʥʝʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʫʧʨʘʚʣʝʥʠʷ ʦʪʭʦʜʘʤʠ.  

 ʋʧʨʘʚʣʝʥʠʝ ʦʪʭʦʜʘʤʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝ ʪʦʣʴʢʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʝ ʜʝʡʩʪʚʠʷ ʩ ʦʪʭʦʜʘʤʠ, ʥʦ ʪʘʢʞʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʦʨʛʘʥʠʟʘʮʠʶ ʨʘʙʦʪʳ ʩʦʪʨʫʜʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʘʢʪʠʚʥʫʶ ʨʘʙʦʪʫ ʩ ʦʙʱʝʩʪʚʝʥʥʳʤʠ, 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ, ʩʘʤʦʫʧʨʘʚʣʝʥʠʷʤʠ ʠ ʙʠʟʥʝʩ - ʦʨʛʘʥʠʟʘʮʠʷʤʠ. ɺ ʫʧʨʘʚʣʝʥʠʝ ʦʪʭʦʜʘʤʠ 

ʚʦʚʣʝʯʝʥʳ ʤʥʦʛʠʝ ʫʯʘʩʪʥʠʢʠ. ʇʨʠ ʫʧʨʘʚʣʝʥʠʠ ʦʪʭʦʜʘʤʠ ʥʫʞʥʦ ʨʝʰʠʪʴ ʚʩʝʚʦʟʤʦʞʥʳʝ ʚʦʧʨʦʩʳ - ʢʘʢ 

ʩʦʟʜʘʪʴ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʦʪʭʦʜʘʤʠ; ʢʘʢ ʝʸ ʬʠʥʘʥʩʠʨʦʚʘʪʴ; ʢʘʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʪ.ʜ.. 

ʉʦʮʠʘʣʴʥʳʝ ʥʦʨʤʳ ʯʘʩʪʦ ʚʣʠʷʶʪ ʥʘ ʪʦ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʙʫʜʝʪ ʧʨʦʚʝʜʝʥʦ ʫʧʨʘʚʣʝʥʠʝ ʦʪʭʦʜʘʤʠ. ɺ 

ʧʨʠʚʣʝʯʝʥʠʠ ʥʘʩʝʣʝʥʠʷ ʚ ʫʧʨʘʚʣʝʥʠʝ ʦʪʭʦʜʘʤʠ ʙʦʣʴʰʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʧʩʠʭʦʣʦʛʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ 

ʦʙʨʘʟʦʚʘʥʠʠ ʠ ʨʫʢʦʚʦʜʩʪʚʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʪʭʦʜʘʤʠ ʥʝʦʙʭʦʜʠʤʳ ʟʥʘʥʠʷ ʚʩʝʚʦʟʤʦʞʥʳʭ ʜʠʩʮʠʧʣʠʥ 

ʠ ʦʧʳʪ, ʘ ʪʘʢʞʝ ʛʣʫʙʦʢʦʝ ʟʥʘʥʠʝ ʤʝʩʪʥʳʭ ʫʩʣʦʚʠʡ.  

 ʆʪʭʦʜʳ ʩʘʤʠ ʧʦ ʩʝʙʝ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ. ʅʫʞʥʦ ʫʯʠʪʳʚʘʪʴ ʠʭ ʩʦʩʪʘʚ, ʧʣʦʪʥʦʩʪʴ, ʩʪʝʧʝʥʴ 

ʚʣʘʞʥʦʩʪʠ ʠ ʪ.ʜ.. ʉʚʦʡʩʪʚʘ ʦʪʭʦʜʦʚ ʦʧʨʝʜʝʣʷʶʪ ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʠʝʤʳ ʜʣʷ ʩʙʦʨʘ ʦʪʭʦʜʦʚ, ʜʣʷ ʠʭ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʟʘʭʦʨʦʥʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʚ ʠʥʜʫʩʪʨʠʘʣʴʥʦ ʨʘʟʚʠʪʳʭ ʛʦʩʫʜʘʨʩʪʚʘʭ ʚ 

ʙʳʪʦʚʳʭ ʦʪʭʦʜʘʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʥʦʛʦ ʫʧʘʢʦʚʢʠ (ʠʟ ʙʫʤʘʛʠ, ʧʣʘʩʪʤʘʩʩʳ, ʤʝʪʘʣʣʘ, ʩʪʝʢʣʘ),  ʧʣʦʪʥʦʩʪʴ 

ʢʦʪʦʨʦʡ ʤʘʣʘ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚ ʤʝʥʝʝ ʨʘʟʚʠʪʳʭ ʛʦʩʫʜʘʨʩʪʚʘʭ ʜʦʤʠʥʠʨʫʶʪ ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʪʭʦʜʳ, ʫ 

ʢʦʪʦʨʳʭ ʙʦʣʴʰʘʷ ʧʣʦʪʥʦʩʪʴ ʠ ʚʣʘʞʥʦʩʪʴ. ʕʪʦ ʦʧʨʝʜʝʣʷʝʪ ʚʠʜ ʜʘʣʴʥʝʡʰʝʡ ʧʝʨʝʨʘʙʦʪʢʠ ʵʪʠʭ ʦʪʭʦʜʦʚ. 

ʅʘʧʨʠʤʝʨ, ʚʣʘʞʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʪʭʦʜʳ ʥʝ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʜʣʷ ʩʞʠʛʘʥʠʷ, ʠʭ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ 

ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ.  

 ɼʦʩʪʫʧʥʦʩʪʴ ʩʙʦʨʘ ʦʪʭʦʜʦʚ - ʝʱʝ ʦʜʠʥ ʬʘʢʪʦʨ, ʢʦʪʦʨʳʡ ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ. ʉʫʱʝʩʪʚʫʶʪ ʜʦʨʦʛʠ ʠ 

ʫʣʠʮʳ, ʧʦ ʢʦʪʦʨʳʤ ʪʨʘʥʩʧʦʨʪ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʠʜʘ ʥʝ ʤʦʞʝʪ ʚʲʝʭʘʪʴ ʠ ʩʦʙʨʘʪʴ ʦʪʭʦʜʳ. ʋʟʢʠʝ ʧʨʦʝʟʞʠʝ 

ʯʘʩʪʠ ʫʣʠʮ, ʠʭ ʥʘʢʣʦʥ ʠ ʧʦʢʨʳʪʠʝ, ʟʘʪʦʨʳ ʪʨʘʥʩʧʦʨʪʘ ʪʘʢʞʝ ʦʛʨʘʥʠʯʠʚʘʶʪ ʜʦʩʪʫʧʥʦʩʪʴ ʩʙʦʨʘ ʦʪʭʦʜʦʚ.  

 ɺʘʞʥʳʡ ʬʘʢʪʦʨ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʩʧʝʰʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʦʪʭʦʜʘʤʠ ï ʦʪʥʦʰʝʥʠʝ ʠ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ 

ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ. ʕʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʛʦʪʦʚʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʩʦʨʪʠʨʦʚʘʪʴ ʦʪʭʦʜʳ ʜʦʤʘ, ʜʦʩʪʘʚʣʷʪʴ ʠʭ ʜʦ 

ʦʙʱʝʛʦ ʢʦʥʪʝʡʥʝʨʘ ʦʪʭʦʜʦʚ, ʘ ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ ʯʘʩʪʦʪʫ ʩʙʦʨʘ ʦʪʭʦʜʦʚ ʩ ʥʘʩʝʣʝʥʠʷ, ʥʘ ʢʦʣʠʯʝʩʪʚʦ 

ʚʳʙʨʦʰʝʥʥʳʭ ʥʘ ʫʣʠʮʫ ʠʣʠ ʚ ʣʝʩ ʦʪʭʦʜʦʚ, ʥʘ  ʛʦʪʦʚʥʦʩʪʴ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʧʣʘʪʠʪʴ ʟʘ ʫʩʣʫʛʠ ʫʧʨʘʚʣʝʥʠʷ 

ʦʪʭʦʜʘʤʠ, ʥʘ ʥʝʞʝʣʘʥʠʝ ʨʘʟʤʝʩʪʠʪʴ ʥʘ ʩʚʦʝʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦʣʠʛʦʥ ʟʘʭʦʨʦʥʝʥʠʷ ʦʪʭʦʜʦʚ, ʘ ʪʘʢʞʝ ʥʘ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʝʨʝʨʘʙʦʪʢʠ; ʥʘ ʪʦ, ʠʟ ʢʘʢʠʭ ʩʦʮʠʘʣʴʥʳʭ ʛʨʫʧʧ ʧʨʠʜʫʪ ʨʘʙʦʪʥʠʢʠ ʚ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ 

ʦʪʭʦʜʘʤʠ.  

  ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʤʘʰʠʥʳ ʜʣʷ  ʩʙʦʨʘ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʦʪʭʦʜʦʚ   ʥʫʞʥʦ ʚʳʙʨʘʪʴ ʪʘʢ, 

ʯʪʦʙʳ ʣʝʛʢʦ ʙʳʣʠ  ʜʦʩʪʫʧʥʳ ʜʝʪʘʣʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʝʤʦʥʪʘ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʤʘʰʠʥ, ʘ ʪʘʢʞʝ ʥʘʙʨʘʪʴ 

ʟʥʘʶʱʠʭ ʵʪʠ ʤʘʰʠʥʳ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʤʘʩʪʝʨʦʚ. ɿʘʢʫʧʘʷ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ ʪʘʢʞʝ 

ʥʘʣʦʛʠ, ʧʦʰʣʠʥʳ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʠʤʧʦʨʪʘ.  

 ɺ ʫʧʨʘʚʣʝʥʠʠ ʦʪʭʦʜʘʤʠ, ʢʦʥʝʯʥʦ, ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʠ 

ʪʨʝʙʦʚʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ. ʉʪʘʥʜʘʨʪʳ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ ʚʚʝʜʝʥʠʝ  

ʢʦʥʢʨʝʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɿʘʢʦʥʳ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʧʫʙʣʠʯʥʦʝ ʠ ʯʘʩʪʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ, ʚʳʧʦʣʥʝʥʠʝ 

ʟʘʢʫʧʦʢ ʠ ʜʨʫʛʠʝ ʚʦʧʨʦʩʳ.  
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 ɺʦ ʤʥʦʛʠʭ ʛʦʩʫʜʘʨʩʪʚʘʭ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʦʪʭʦʜʘʤʠ ʦʪʚʝʯʘʶʪ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʦʜʥʘʢʦ ʯʘʩʪʦ ʠʤ  ʥʝ 

ʭʚʘʪʘʝʪ ʚʩʝʩʪʦʨʦʥʥʠʭ ʟʥʘʥʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʦʩʦʙʝʥʥʦ, ʢʘʢ ʧʨʠʚʝʩʪʠ ʚ ʧʦʨʷʜʦʢ ʠ ʫʨʘʚʥʦʚʝʩʠʪʴ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ, ʬʠʥʘʥʩʦʚʳʝ ʘʩʧʝʢʪʳ, ʘʩʧʝʢʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʟʜʦʨʦʚʴʷ. ʇʦʵʪʦʤʫ ʚʘʞʥʦ 

ʦʩʦʟʥʘʪʴ ʠ ʧʦʥʷʪʴ ʩʣʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʦʪʭʦʜʘʤʠ.  

1.2. ʆʧʨʝʜʝʣʝʥʠʝ ʦʪʭʦʜʦʚ  

 ʆʧʨʝʜʝʣʝʥʠʝ ʦʪʭʦʜʦʚ ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ. ɺ ʃʘʪʚʠʠ ʦʪʭʦʜʳ ʦʧʨʝʜʝʣʝʥʳ ʚ ʟʘʢʦʥʝ ñʆʙ ʫʧʨʘʚʣʝʥʠʠ 

ʦʪʭʦʜʘʤʠò, ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʟʚʫʯʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:  

Ăʦʪʭʦʜʳ - ʣʶʙʦʡ ʧʨʝʜʤʝʪ ʠʣʠ ʚʝʱʝʩʪʚʦ, ʦʪ ʢʦʪʦʨʦʛʦ ʝʛʦ ʚʣʘʜʝʣʝʮ ʠʟʙʘʚʣʷʝʪʩʷ, ʨʝʰʠʣ ʠʟʙʘʚʠʪʴʩʷ ʠʣʠ 

ʚʳʥʫʞʜʝʥ ʠʟʙʘʚʠʪʴʩʷ, ʠ ʢʦʪʦʨʦʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʳʤ ʚ ʢʣʘʩʩʠʬʠʢʘʪʦʨʝ ʦʪʭʦʜʦʚ ʢʘʪʝʛʦʨʠʷʤò. ɺ 

ʣʠʪʝʨʘʪʫʨʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚʩʝʚʦʟʤʦʞʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʜʘʥʳ ʚ ʜʘʣʴʥʝʡʰʝʤ ʪʝʢʩʪʝ. 

ʆʙʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʦʪʭʦʜʦʚ 

 ɽʩʪʴ ʤʥʦʛʦ ʚʠʜʦʚ ʚʩʝʚʦʟʤʦʞʥʳʭ ʦʪʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ. 

ɺ ʪʘʢʦʤ ʚʠʜʝ ʪʚʝʨʜʳʝ ʦʪʭʦʜʳ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʣʘʞʥʦʩʪʠ, ʤʳ ʤʦʞʝʤ ʨʘʟʜʝʣʠʪʴ 

ʥʘ ʛʣʘʚʥʳʝ ʛʨʫʧʧʳ:  

ʘ) ʙʳʪʦʚʳʝ ʦʪʭʦʜʳ  

ʙ) ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ  ʦʪʭʦʜʳ     

ʚ) ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʪʭʦʜʳ. 

 ʂʘʢ ʧʦʜʛʨʫʧʧʳ ʟʜʝʩʴ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʫʧʦʤʷʥʫʪʴ ʪʘʢʞʝ ʦʪʭʦʜʳ ʦʪ ʪʦʨʛʦʚʣʠ, ʦʪ ʛʦʨʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʦʪʭʦʜʳ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ. 

ʆʪʭʦʜʳ = ʇʨʦʤʳʰʣʝʥʥʳʝ + ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ + ɹʳʪʦʚʳʝ 

 ʈʘʤʦʯʥʘʷ ɼʠʨʝʢʪʠʚʘ ɽʉ ʦʙ ʦʪʭʦʜʘʭ (EU Framework Directive on waste 75/442/EEC) ʠ ʤʝʥʷʶʱʘʷ ʝʸ 

ʜʠʨʝʢʪʠʚʘ  91/156/EEK ʦʪʭʦʜʳ ʦʧʨʝʜʝʣʷʝʪ ʜʦʚʦʣʴʥʦ ʧʨʦʩʪʦʨʥʦ - Ăʦʪʭʦʜʳ - ʣʶʙʦʝ ʚʝʱʝʩʪʚʦ ʠʣʠ ʧʨʝʜʤʝʪ, 

ʦʪ ʢʦʪʦʨʦʛʦ ʝʛʦ ʚʣʘʜʝʣʝʮ ʠʟʙʘʚʣʷʝʪʩʷ ʠʣʠ ʦʪ ʢʦʪʦʨʦʛʦ ʝʤʫ ʥʫʞʥʦ ʠʟʙʘʚʠʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʦʚʳʤʠ 

ʘʢʪʘʤʠ, ʜʝʡʩʪʚʫʶʱʠʤʠ ʚ ʛʦʩʫʜʘʨʩʪʚʝò.
1
 ʇʨʠʣʦʞʝʥʠʝ 1 ɼʠʨʝʢʪʠʚʳ ʫʯʠʪʳʚʘʝʪ ʦʪʭʦʜʳ ʧʦ ʦʧʠʩʳʚʘʶʱʠʤ 

ʠʭ ʩʚʦʡʩʪʚʘ ʢʘʪʝʛʦʨʠʷʤ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʥʳ ʚ ʦʪʜʝʣʝ 1.3 ʵʪʦʡ ʢʥʠʛʠ. 

 

 ɺʝʩʥʦʡ 2006 ʛʦʜʘ ʙʳʣʘ ʦʙʩʫʞʜʝʥʘ ʠ ʥʘʧʨʘʚʣʝʥʘ ʜʘʣʝʝ ʥʦʚʘʷ ʨʘʤʦʯʥʘʷ ʜʠʨʝʢʪʠʚʘ, ʢʦʪʦʨʘʷ 

ʟʘʜʫʤʘʥʘ ʧʦʣʥʦʩʪʴʶ ʩʤʝʥʠʪʴ ʥʳʥʝʰʥʶʶ ʜʠʨʝʢʪʠʚʫ 75/442/EEC. ʆʧʨʝʜʝʣʝʥʠʝ ʦʪʭʦʜʦʚ ʚ ʥʝʡ ʥʝ ʤʝʥʷʝʪʩʷ, 

ʦʜʥʘʢʦ ʠʟʚʝʩʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʠʡ  ʦʞʠʜʘʶʪʩʷ ʜʣʷ ʪʝʭ ʦʪʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʧʝʨʝʩʪʘʶʪ ʙʳʪʴ 

ʦʪʭʦʜʘʤʠ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʚʪʦʨʠʯʥʦʝ ʩʳʨʴʝ.  

 

ɹʳʪʦʚʳʝ ʦʪʭʦʜʳ
2
  

 

 ɽʚʨʦʧʝʡʩʢʦʝ ɸʛʝʥʪʩʪʚʦ ʆʢʨʫʞʘʶʱʝʡ ʉʨʝʜʳ (ɽɺɸ) ʦʧʨʝʜʝʣʷʝʪ ʙʳʪʦʚʳʝ ʦʪʭʦʜʳ ʢʘʢ Ă...ʦʪʭʦʜʳ 

ʦʪ ʜʦʤʘʰʥʠʭ ʭʦʟʷʡʩʪʚ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ ʦʪʭʦʜʳ, ʢʦʪʦʨʳʝ ʩʭʦʞʠ ʧʦ ʩʚʦʝʤʫ ʩʦʩʪʘʚʫ ʠʣʠ ʧʨʠʨʦʜʝ ʩ 

ʦʪʭʦʜʘʤʠ ʦʪ ʜʦʤʘʰʥʠʭ ʭʦʟʷʡʩʪʚò (ɽɽɸ 2000). ʆʜʥʘʢʦ ʚ ʨʘʟʣʠʯʥʳʭ ɽʚʨʦʧʝʡʩʢʠʭ ʛʦʩʫʜʘʨʩʪʚʘʭ ʝʩʪʴ 

ʦʪʣʠʯʠʷ, ʯʪʦ ʧʦʥʠʤʘʝʪʩʷ ʧʦʜ ʧʦʥʷʪʠʝʤ Ăʙʳʪʦʚʳʝ ʦʪʭʦʜʳò. ʆʙʳʯʥʦ ʢ ʙʳʪʦʚʳʤ ʦʪʭʦʜʘʤ ʥʝ ʧʨʠʯʠʩʣʷʶʪ 

ʦʪʭʦʜʳ ʜʨʫʛʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʦʪ ʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʦʙʨʘʙʘʪʳʚʘʶʱʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʘ ʪʘʢʞʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʅʦ ʢ ʙʳʪʦʚʳʤ ʦʪʭʦʜʘʤ ʦʙʳʯʥʦ 

ʧʨʠʯʠʩʣʷʶʪ ʦʪʭʦʜʳ ʠʟ ʪʝʭ ʫʩʣʫʛ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʦʪʭʦʜʳ, ʩʭʦʞʠʝ ʩ ʦʪʭʦʜʘʤʠ ʦʪ ʜʦʤʘʰʥʠʭ ʭʦʟʷʡʩʪʚ, 

ʥʘʧʨʠʤʝʨ, ʠʟ ʙʶʨʦ ʠ ʫʯʨʝʞʜʝʥʠʡ, ʘ ʪʘʢʞʝ ʦʙʩʣʫʞʠʚʘʶʱʝʡ ʩʬʝʨʳ, ʢʦʪʦʨʳʝ ʥʘ ʧʨʘʢʪʠʢʝ ʩʦʙʨʘʥʳ ʚ ʦʜʥʦʤ 

ʧʦʪʦʢʝ ʚʤʝʩʪʝ ʩ ʦʪʭʦʜʘʤʠ ʦʪ ʜʦʤʘʰʥʠʭ ʭʦʟʷʡʩʪʚ. ʇʦʵʪʦʤʫ ʯʘʩʪʦ ʪʨʫʜʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠʩʪʦʯʥʠʢ ʧʦʷʚʣʝʥʠʷ 

ʦʪʭʦʜʦʚ. ʆʪʭʦʜʳ ʦʪ ʙʶʨʦ, ʢʘʬʝ, ʨʝʩʪʦʨʘʥʦʚ ʠ ʪ.ʜ., ʚʤʝʩʪʝ ʩ ʦʪʭʦʜʘʤʠ ʦʪ ʜʦʤʘʰʥʠʭ ʭʦʟʷʡʩʪʚ ʩʦʙʠʨʘʶʪ 

ʠʣʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʦʙʩʣʫʞʠʚʘʶʱʠʝ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʠʣʠ  ʧʨʝʜʧʨʠʷʪʠʷ ʩʘʤʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ. (ɽɽɸ 

2000: 9; OECD 2004). 

 ɺ ʙʳʪʦʚʳʭ ʦʪʭʦʜʘʭ ʦʙʳʯʥʦ ʥʘʭʦʜʷʪʩʷ ʪʘʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʢʘʢ ʙʫʤʘʛʘ ʠ ʢʘʨʪʦʥ, ʧʣʘʩʪʤʘʩʩʳ 

ʚʩʝʚʦʟʤʦʞʥʳʭ ʚʠʜʦʚ, ʤʝʪʘʣʣʳ, ʝʩʪʝʩʪʚʝʥʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʪʭʦʜʳ (ʦʩʪʘʪʢʠ ʧʠʱʠ, ʟʝʣʝʥʳʝ ʦʪʭʦʜʳ), 

ʪʢʘʥʠ ʠ ʜʨʫʛʠʝ ʩʭʦʞʠʝ ʦʪʭʦʜʳ. ʊʝ ʙʳʪʦʚʳʝ ʦʪʭʦʜʳ, ʢʦʪʦʨʳʝ ʩʦʙʠʨʘʶʪ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ, ʪʘʢʞʝ ʦʙʳʯʥʦ 

                                                           
1 ʇʦʣʥʳʡ ʪʝʢʩʪ ʜʠʨʝʢʪʠʚʳ ʥʘ ʘʥʛʣ. ʷʟ.: http://europa.eu.int/eur-lex/en/consleg/pdf/1975/en_1975L0442_do_001.pdf.  
2 ɹʳʪʦʚʳʝ ʦʪʭʦʜʳ ï  ʘʥʛʣ. municipal solid waste (MSW).  

http://europa.eu.int/eur-lex/en/consleg/pdf/1975/en_1975L0442_do_001.pdf
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ʥʘʟʳʚʘʶʪ ʙʳʪʦʚʳʤʠ, ʭʦʪʷ ʠʭ ʚʳʜʝʣʷʶʪ ʠʟ ʦʙʱʝʛʦ ʥʝʧʝʨʝʨʘʙʘʪʳʚʘʝʤʦʛʦ ʧʦʪʦʢʘ ʦʪʭʦʜʦʚ. ʆʪʭʦʜʳ ʦʪ 

ʜʦʤʘʰʥʠʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʠ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ ʥʝ ʩʣʝʜʦʚʘʣʦ ʙʳ ʚʢʣʶʯʘʪʴ ʚ ʧʦʪʦʢ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ, ʦʜʥʘʢʦ 

ʯʘʩʪʦ ʵʪʠ ʦʪʭʦʜʳ ʚʳʙʨʘʩʳʚʘʶʪʩʷ ʚʤʝʩʪʝ ʩ ʙʳʪʦʚʳʤʠ ʦʪʭʦʜʘʤʠ. ʆʪʭʦʜʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʨʝʤʦʥʪʘ, 

ʜʦʨʦʞʥʳʭ ʨʘʙʦʪ ʦʙʳʯʥʦ ʩʦʙʠʨʘʶʪ ʠ ʦʙʨʘʙʘʪʳʚʘʶʪ ʦʪʜʝʣʴʥʦ ʦʪ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ.  

1.3. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʦʪʭʦʜʦʚ 

 ʎʝʣʴ ʚʥʝʜʨʝʥʠʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʪʭʦʜʦʚ - ʦʙʝʩʧʝʯʠʪʴ  ʝʜʠʥʳʡ ʧʦʨʷʜʦʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ  

ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʦʪʭʦʜʦʚ (ʙʳʪʦʚʳʭ ʠ ʦʧʘʩʥʳʭ), ʯʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʫʛʨʦʟʫ, ʢʦʪʦʨʫʶ ʩʦʟʜʘʝʪ ʠʣʠ ʤʦʞʝʪ 

ʩʦʟʜʘʪʴ ʚʣʠʷʥʠʝ ʦʪʭʦʜʦʚ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʟʜʦʨʦʚʴʝ ʠ ʞʠʟʥʴ ʣʶʜʝʡ, ʘ ʪʘʢʞʝ ʠʤʫʱʝʩʪʚʦ ʠ ʠʥʪʝʨʝʩʳ 

ʬʠʟʠʯʝʩʢʠʭ ʠ ʶʨʠʜʠʯʝʩʢʠʭ ʧʝʨʩʦʥ
3
. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʦʪʭʦʜʦʚ ʚʳʧʦʣʥʝʥʘ ʜʣʷ ʦʪʭʦʜʦʚ, ʠʭ ʢʘʪʝʛʦʨʠʡ, ʚʠʜʦʚ 

ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʟʘʭʦʨʦʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʩʚʦʡʩʪʚʘ ʦʪʭʦʜʦʚ ʠ ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʩʦʩʪʘʚʝ 

ʦʪʭʦʜʦʚ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʠ ʠʭ ʩʦʝʜʠʥʝʥʠʷ, ʯʪʦ ʜʝʣʘʝʪ ʦʪʭʦʜʳ ʦʧʘʩʥʳʤʠ. 

 ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʦʪʭʦʜʦʚ ʚ ɽʚʨʦʧʝʡʩʢʦʤ ʉʦʶʟʝ ʦʧʨʝʜʝʣʝʥʘ ʚ 1 ʧʨʠʣʦʞʝʥʠʠ ɼʠʨʝʢʪʠʚʳ 

75/442/EEC (ʠʟʤʝʥʝʥʦ ʜʠʨʝʢʪʠʚʦʡ 91/156/EEC). ɺ ʃʘʪʚʠʠ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʦʪʭʦʜʦʚ ʦʙʫʩʣʘʚʣʠʚʘʶʪ 

ʧʨʘʚʠʣʘ ʂʘʙʠʥʝʪʘ ʄʠʥʠʩʪʨʦʚ Nr. 985 ʦʪ 30 ʥʦʷʙʨʷ 2004 ʛʦʜʘ Ăʇʨʘʚʠʣʘ ʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨʝ ʦʪʭʦʜʦʚ ʠ 

ʩʚʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʦʪʭʦʜʳ ʦʧʘʩʥʳʤʠ". ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʦʧʨʝʜʝʣʝʥʳ ʢʘʪʝʛʦʨʠʠ ʦʪʭʦʜʦʚ, 

ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʥʳ ʚ  ʪʘʙʣʠʮʝ 1.1.
4
  

 ʊʘʙʣʠʮʘ 1.1. 

ʂʘʪʝʛʦʨʠʠ ʦʪʭʦʜʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʘʤʠ ʂʄ Nr. 985 ʦʪ 2004 ʛʦʜʘ 

 Nr. ʂʦʜ   ʂʘʪʝʛʦʨʠʷ ʦʪʭʦʜʦʚ 

 1.  Q1  ʀʟʣʠʰʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʳʝ ʥʝ ʫʧʦʤʷʥʫʪʳ ʚ ʜʘʣʴʥʝʡʰʝʤ 

 2.  Q2  ʇʨʦʜʫʢʪʳ, ʢʦʪʦʨʳʝ ʥʝ ʷʚʣʷʶʪʩʷ ʛʦʜʥʳʤʠ ʜʣʷ ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

 3.  Q3  ʇʨʦʜʫʢʪʳ, ʫ ʢʦʪʦʨʳʭ ʟʘʢʦʥʯʠʣʩʷ ʩʨʦʢ ʛʦʜʥʦʩʪʠ 

 4.  Q4  ʄʘʪʝʨʠʘʣʳ, ʠʩʧʦʨʯʝʥʥʳʝ ʠʟ-ʟʘ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʘ ʪʘʢʞʝ ʤʘʪʝʨʠʘʣʳ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʢʦʪʦʨʳʝ ʟʘʛʨʷʟʥʝʥʳ ʠʟ-ʟʘ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ  

 5.  Q5 ʄʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ ʟʘʩʦʨʝʥʳ ʠʣʠ ʟʘʧʘʯʢʘʥʳ ʚ ʭʦʜʝ ʨʘʙʦʪʳ (ʥʘʧʨʠʤʝʨ, ʦʩʪʘʪʢʠ ʧʦʩʣʝ 

ʯʠʩʪʢʠ, ʫʧʘʢʦʚʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʢʦʥʪʝʡʥʝʨʳ) 

 6.  Q6  ʅʝʧʨʠʛʦʜʥʳʝ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ (ʥʘʧʨʠʤʝʨ, ʥʝʧʨʠʛʦʜʥʳʝ ʙʘʪʘʨʝʠ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ 

ʢʘʪʘʣʠʟʘʪʦʨʳ) 

 7.  Q7 ɺʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʫʞʝ ʥʝʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ (ʥʘʧʨʠʤʝʨ, ʟʘʛʨʷʟʥʝʥʥʳʝ ʢʠʩʣʦʪʳ, 

ʟʘʛʨʷʟʥʝʥʥʳʝ ʨʘʩʪʚʦʨʠʪʝʣʠ) 

 8.  Q8  ʆʩʪʘʪʢʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ (ʥʘʧʨʠʤʝʨ, ʰʣʘʢ, ʦʩʘʜʢʠ) 

 9.  Q9  ʆʩʪʘʪʢʠ ʧʨʦʮʝʩʩʦʚ ʫʤʝʥʴʰʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʦʩʘʜʢʠ ʩʢʨʫʙʙʝʨʦʚ, ʧʳʣʠ ʦʪ 

ʧʳʣʝʧʨʠʝʤʥʠʢʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʬʠʣʴʪʨʳ) 

 10.  Q10  ʆʩʪʘʪʢʠ ʧʨʦʮʝʩʩʘ ʦʙʨʘʙʦʪʢʠ (ʥʘʧʨʠʤʝʨ, ʱʝʧʢʠ ʠ ʜʨʫʛʠʝ ʠʟʣʠʰʢʠ) 

 11.  Q11  ʆʩʪʘʪʢʠ ʦʪ ʜʦʙʳʯʠ ʠ ʦʙʨʘʙʦʪʢʠ ʩʳʨʴʷ (ʥʘʧʨʠʤʝʨ, ʦʪʭʦʜʳ ʛʦʨʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 

ʦʪʭʦʜʳ ʜʦʙʳʯʠ ʥʝʬʪʠ) 

 12.  Q12  ʄʘʪʝʨʠʘʣʳ ʩ ʧʨʠʤʝʩʷʤʠ, ʢʦʪʦʨʳʝ ʧʦʥʠʞʘʶʪ ʠʭ ʢʘʯʝʩʪʚʦ (ʥʘʧʨʠʤʝʨ, ʟʘʛʨʷʟʥʝʥʥʳʝ 

ʧʦʣʠʭʣʦʨʠʨʦʚʘʥʥʳʤʠ ʙʠʬʝʥʠʣʘʤʠ  ʤʘʩʣʘ) 

 13.  Q13  ʃʶʙʳʝ ʤʘʪʝʨʠʘʣʳ, ʚʝʱʝʩʪʚʘ ʠʣʠ ʧʨʦʜʫʢʪʳ, ʫʧʦʪʨʝʙʣʝʥʠʝ ʢʦʪʦʨʳʭ ʟʘʧʨʝʱʝʥʦ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʪʠʚʥʳʤʠ ʘʢʪʘʤʠ 

 14.  Q14  ʇʨʦʜʫʢʪʳ, ʢʦʪʦʨʳʝ ʠʭ ʧʦʣʴʟʦʚʘʪʝʣʴ ʫʞʝ ʥʝ ʠʩʧʦʣʴʟʫʝʪ (ʥʘʧʨʠʤʝʨ, 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʦʪʭʦʜʳ, ʦʪʭʦʜʳ ʦʪ ʜʦʤʘʰʥʠʭ ʭʦʟʷʡʩʪʚ, ʫʯʨʝʞʜʝʥʠʡ, ʤʘʛʘʟʠʥʦʚ) 

 15.  Q15  ɿʘʛʨʷʟʥʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʚʝʱʝʩʪʚʘ ʠʣʠ ʧʨʦʜʫʢʪʳ, ʢʦʪʦʨʳʝ ʧʦʷʚʣʷʶʪʩʷ, ʦʯʠʱʘʷ 

ʟʘʛʨʷʟʥʝʥʥʫʶ ʟʝʤʣʶ 

 16.  Q16  ʄʘʪʝʨʠʘʣʳ, ʚʝʱʝʩʪʚʘ ʠʣʠ ʧʨʦʜʫʢʪʳ, ʢʦʪʦʨʳʝ ʥʝ ʫʧʦʤʷʥʫʪʳ ʟʘʨʘʥʝʝ 

                                                           
3 www.meteo.lv. ï ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʪʭʦʜʦʚ ʚ ʃʘʪʚʠʠ.  
4 ˽ ͦͤ͊͡Ύ ͙͊ͫͫ͟͡ͺ͙͊͟ͼ͙Ύ ς н ͙͔͙͔ͨͪͦ͗ͤ͡  ͍͙ͨͪ͊͡ ˴͙͔͊͋ͤͭ͊ ˸͙͙͍ͤͫͭͪͦ bǊΦ фур ͦͭ ол ͤͦΎ͋ͪΎ нллп ͎ͦ͒͊Φ  

ʆʙʱʘʷ ʩʠʩʪʝʤʘ ʚ ɽʉ ʜʦʩʪʫʧʥʘ ʥʘ: http://europa.eu.int/eur-lex/en/consleg/pdf/2000/en_2000D0532_do_001.pdf 

http://europa.eu.int/eur-lex/en/consleg/pdf/2000/en_2000D0532_do_001.pdf
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 ɺʩʪʨʝʯʘʶʪʩʷ ʪʘʢʞʝ ʩʠʩʪʝʤʳ ʜʨʫʛʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʪʭʦʜʦʚ, ʥʝʦʬʠʮʠʘʣʴʥʳʝ, ʥʘʧʨʠʤʝʨ, ʦʪʭʦʜʳ 

ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ (ʪʘʙʣʠʮʘ 1.2.) ʠʣʠ ʩʦʩʪʘʚʫ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʧʦʪʦʢʦʚ ʦʪʭʦʜʦʚ, 

ʭʦʪʷ ʠ ʦʜʠʥʘʢʦʚʳ ʧʦ ʧʨʠʨʦʜʝ, ʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʦʪʜʝʣʴʥʦ. ʅʘʧʨʠʤʝʨ, ʢʘʢ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʪʭʦʜʳ, 

ʦʪʜʝʣʴʥʦ ʚʳʜʝʣʷʶʪ ʢʫʭʦʥʥʳʝ ʦʪʭʦʜʳ, ʦʪʭʦʜʳ ʦʪ ʩʘʜʦʚ ʠ ʧʘʨʢʦʚ. 

 

 ʆʪʭʦʜʳ ʜʨʝʚʝʩʠʥʳ, ʭʦʪʷ ʦʥʠ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʦʪʜʝʣʴʥʦ, 

ʧʦʪʦʤʫ ʯʪʦ ʦʥʠ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʜʣʷ ʩʞʠʛʘʥʠʷ, ʫ ʥʠʭ ʙʦʣʝʝ ʤʝʜʣʝʥʥʳʡ ʧʨʦʮʝʩʩ ʨʘʟʜʝʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʥʫʞʥʦ 

ʫʯʠʪʳʚʘʪʴ ʧʨʠʩʫʪʩʪʚʠʝ ʧʨʠʤʝʥʝʥʥʳʭ ʚ ʜʝʨʝʚʦʦʙʨʘʙʦʪʢʝ ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ (ʥʘʧʨ., ʣʘʢʠ ʠ ʢʨʘʩʢʠ), 

ʯʪʦ ʤʦʞʝʪ ʩʜʝʣʘʪʴ ʵʪʠ ʦʪʭʦʜʳ ʦʧʘʩʥʳʤʠ.  

ʊʘʙʣʠʮʘ 1.2. 

ʂʣʘʩʩʠʬʠʢʘʮʠʠ ʦʪʭʦʜʦʚ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ (ʧʨʠʤʝʨ) 

ʊʠʧ ʦʪʭʦʜʦʚ  
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʪʭʦʜʦʚ 

ʉʝʣʴʩʢʦʝ 

ʭʦʟʷʡʩʪʚʦ  

ʆʪʭʦʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʦʩʦʙʝʥʥʦ ʦʪʭʦʜʳ ʦʪ ʞʠʚʦʪʥʳʭ  

 

ʂʘʨʴʝʨʳ ʠ 

ʜʦʙʳʯʘ  

ʆʪʭʦʜʳ ʦʪ ʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʠʥʝʨʪʥʳʝ 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠ 

ʜʝʤʦʥʪʘʞ  

ʆʪʭʦʜʳ ʦʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʜʝʤʦʥʪʘʞʘ, ʚ ʦʩʥʦʚʥʦʤ ʦʪʭʦʜʳ ʠʥʝʨʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ 

ʜʝʨʝʚʦ  

 

 

ʇʨʦʤʳʰʣʝʥʥʦʩʪʴ 

ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʵʥʝʨʛʠʠ  

ʆʪʭʦʜʳ ʧʨʦʤʳʰʣʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʥʝʨʛʠʠ (ʧʝʧʝʣ ʦʪ 

ʩʞʠʛʘʥʠʷ)  

 

 

ʀʣ ʦʪ ʩʪʦʯʥʳʭ 

ʚʦʜ  

ʆʪʭʦʜʳ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ  

 

ʆʧʘʩʥʳʝ ʦʪʭʦʜʳ  ʆʪʭʦʜʳ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʪʦʢʩʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ (ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ 

ʣʶʜʝʡ) 

 

ʆʪʭʦʜʳ ʦʪ 

ʢʦʤʤʝʨʯʝʩʢʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʠ 

ʪ.ʧ. 

ʆʪʭʦʜʳ ʦʪ ʙʶʨʦ, ʤʘʛʘʟʠʥʦʚ, ʨʝʩʪʦʨʘʥʦʚ, ʛʦʩʪʠʥʠʮ, ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʧʦʭʦʞ ʥʘ 

ʦʪʭʦʜʳ ʦʪ ʜʦʤʘʰʥʠʭ ʭʦʟʷʡʩʪʚ  

 

ʊʚʝʨʜʳʝ ʙʳʪʦʚʳʝ 

ʦʪʭʦʜʳ  

ʆʪʭʦʜʳ ʦʪ ʜʦʤʘʰʥʠʭ ʭʦʟʷʡʩʪʚ, ʘ ʪʘʢʞʝ ʦʪ ʙʶʨʦ, ʤʘʛʘʟʠʥʦʚ, ʢʘʬʝ, ʨʝʩʪʦʨʘʥʦʚ ʠ 

ʜʨʫʛʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʦʢʘʟʘʥʠʶ ʫʩʣʫʛ, ʟʘ ʠʭ ʫʧʨʘʚʣʝʥʠʝ ʯʘʩʪʦ ʦʪʚʝʪʩʪʚʝʥʥʳ  

ʪʦʣʴʢʦ ʤʝʩʪʥʳʝ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ  

 

ʀʩʪʦʯʥʠʢ: (McDougall, White et al. 2001: 173) 

 

 

1.4. ʇʦʢʘʟʘʪʝʣʠ ʩʦʩʪʘʚʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ  
 

 ʊʨʫʜʥʦ ʜʘʪʴ ʧʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʨʝʜʥʝʤ ʢʦʣʠʯʝʩʪʚʝ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʥʘ ʦʜʥʦʛʦ ʞʠʪʝʣʷ, ʠ 

ʦʩʦʙʝʥʥʦ ʩʨʘʚʥʠʪʴ ʠʭ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʫʨʦʚʥʝ, ʧʦʪʦʤʫ ʯʪʦ ʚ ʨʘʟʥʳʭ ʛʦʩʫʜʘʨʩʪʚʘʭ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʘʟʥʳʝ 

ʦʧʨʝʜʝʣʝʥʠʷ ʦʪʭʦʜʦʚ, ʨʘʟʥʳʝ ʤʝʪʦʜʳ ʫʯʝʪʘ, ʘ ʪʘʢʞʝ ʩʘʤ ʫʯʝʪ ʯʘʩʪʦ ʥʝʧʦʣʥʳʡ. ʇʦʵʪʦʤʫ ʩ ʣʶʙʳʤ 

ʩʨʘʚʥʝʥʠʝʤ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʘʤʠ ʥʫʞʥʦ ʚʝʩʪʠ ʩʝʙʷ ʚʥʠʤʘʪʝʣʴʥʦ.  

 

 ɼʦʩʪʫʧʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ ʪʝʥʜʝʥʮʠʶ ʨʦʩʪʘ ʜʣʷ ʦʙʲʝʤʦʚ ʦʪʭʦʜʦʚ ʚʦ ʚʩʝʭ 

ʛʦʩʫʜʘʨʩʪʚʘʭ. ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ (ʪ.ʝ., ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʙʳʪʦʚʳʭ) ʚ ʛʦʜ ʥʘ ʦʜʥʦʛʦ ʞʠʪʝʣʷ ʚ 25 

ʛʦʩʫʜʘʨʩʪʚʘʭ - ʫʯʘʩʪʥʠʢʘʭ ɽʉ ï 3 500 ʢʛ/ʞʠʪ. ʉʘʤʫʶ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʚ ʵʪʠʭ ʦʪʭʦʜʘʭ ʬʦʨʤʠʨʫʶʪ 

ʜʦʙʳʚʘʶʱʘʷ ʠ ʦʙʨʘʙʘʪʳʚʘʶʱʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʧʨʦʮʝʩʩʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʜʝʤʦʥʪʘʞʘ. 

ʆʧʘʩʥʳʝ ʦʪʭʦʜʳ, ʩʘʤʫʶ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʢʦʪʦʨʳʭ ʩʦʟʜʘʝʪ ʦʙʨʘʙʘʪʳʚʘʶʱʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʬʦʨʤʠʨʫʶʪ 

2% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʪʭʦʜʦʚ.  
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 ɹʳʪʦʚʳʝ ʦʪʭʦʜʳ - ʧʨʠʤʝʨʥʦ 15% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʪʭʦʜʦʚ. ɼʘʥʥʳʝ ʩʪʘʪʠʩʪʠʢʠ ʦʪʭʦʜʦʚ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʘʤʳʝ ʙʦʣʴʰʠʝ ʪʝʤʧʳ ʧʨʠʨʦʩʪʦʚ ʦʪʭʦʜʦʚ ï ʫ ʙʳʪʦʚʳʭ, ʘ ʪʘʢʞʝ  ʩʪʨʦʠʪʝʣʴʥʳʭ ʠ 

ʜʝʤʦʥʪʘʞʥʳʭ ʦʪʭʦʜʦʚ (Eurostat 2005a).  

 

ɿʘʭʦʨʦʥʝʥʠʝ ʦʪʭʦʜʦʚ - ʩʘʤʳʡ ʧʦʧʫʣʷʨʥʳʡ ʚ ɽʚʨʦʧʝ ʩʧʦʩʦʙ ʨʘʟʤʝʱʝʥʠʷ ʦʪʭʦʜʦʚ, ʚ ʩʨʝʜʥʝʤ 57% ʦʪ ʚʩʝʭ 

ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʦʪʭʦʜʦʚ ʟʘʭʦʨʦʥʝʥʳ. ɺʪʦʨʠʯʥʘʷ ʧʝʨʝʨʘʙʦʪʢʘ ʠ ʩʞʠʛʘʥʠʝ (ʩ ʠʣʠ ʙʝʟ ʚʦʟʚʨʘʱʝʥʠʷ ʵʥʝʨʛʠʠ) 

ʪʘʢʞʝ ʧʦʧʫʣʷʨʥʳʝ ʩʧʦʩʦʙʳ, ʦʜʥʘʢʦ ʩʪʝʧʝʥʴ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʘ ʚ ʨʘʟʥʳʭ ʛʦʩʫʜʘʨʩʪʚʘʭ (Eurostat 

2005a).  

 

ɼʘʥʥʳʝ ʦʙ ʫʧʨʘʚʣʝʥʠʠ ʦʪʭʦʜʘʤʠ ʚ ɽʉ 

 

 ɺ 2003 ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʚ ʩʨʝʜʥʝʤ 3 500 ʢʛ ʦʪʭʦʜʦʚ (ʢʘʢ ʧʨʦʤʳʰʣʝʥʥʳʭ, ʪʘʢ ʠ ʙʳʪʦʚʳʭ) ʥʘ 

ʦʜʥʦʛʦ ʞʠʪʝʣʷ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʢʦʣʠʯʝʩʪʚʦ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʚ ɽʚʨʦʧʝ ʚ ʩʨʝʜʥʝʤ ʫʚʝʣʠʯʠʣʩʷ ʥʘ  2% ʚ ʛʦʜ,  

ʩ 204 ʄʪ (457 ʢʛ ʥʘ ʦʜʥʦʛʦ ʞʠʪʝʣʷ) ʜʦ 243 ʄʪ (534 ʢʛ ʥʘ ʦʜʥʦʛʦ ʞʠʪʝʣʷ). ʉʝʡʯʘʩ ʛʦʩʫʜʘʨʩʪʚʘ-ʫʯʘʩʪʥʠʢʠ 

ɽU-15 ʧʨʦʠʟʚʦʜʷʪ ʧʨʠʤʝʨʥʦ 580 ʢʛ/ʞʠʪ., ʜʣʷ ʩʨʘʚʥʝʥʠʷ, ʚ ʛʦʩʫʜʘʨʩʪʚʘʭ ɽʉ-10 - 312 ʢʛ/ʞʠʪ. ɿʘʭʦʨʦʥʝʥʠʝ 

ʦʪʭʦʜʦʚ ʫʤʝʥʴʰʠʣʦʩʴ ʥʘ 10% - ʩ 131.4 ʄʪ ʜʦ 118.5 ʄʪ, ʧʦʪʦʤʫ ʯʪʦ ʚʦʟʨʦʩʣʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʪʦʨʠʯʥʦʡ 

ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʩʞʠʛʘʥʠʷ. (Eurostat 2005) 

 

 ʂʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ ʚ ʥʦʚʳʭ ʛʦʩʫʜʘʨʩʪʚʘʭ-ʫʯʘʩʪʥʠʢʘʭ ɽʉ ʧʦʢʘʟʳʚʘʝʪ ʪʝʥʜʝʥʮʠʶ ʩʥʠʞʝʥʠʷ, ʩ 

334 ʢʛ/ʞʠʪ. ʚ 1995 ʜʦ 312 ʢʛ./ ʞʠʪ. ʚ 2003 (Eurostat 2005b: 14). ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʭʦʜʦʚ  ʚ ʢʘʞʜʦʡ ʠʟ ʛʨʫʧʧ 

ʵʪʠʭ ʛʦʩʫʜʘʨʩʪʚ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 1.1. 

 ɺ ʛʦʩʫʜʘʨʩʪʚʘʭ ɽʉ-25 ʚ 2005 ʧʨʦʠʟʚʝʜʝʥʦ 1.3 ʤʠʣʣʠʘʨʜʘ ʪʦʥʥ ʦʪʭʦʜʦʚ, ʚʢʣʶʯʘʷ ʜʦʙʳʚʘʶʱʫʶ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠ ʦʪʭʦʜʳ ʢʘʨʴʝʨʦʚ. ʀʟ ʵʪʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 300 ʤʠʣʣʠʦʥʦʚ ʪʦʥʥ ï ʪʚʝʨʜʳʝ ʙʳʪʦʚʳʝ ʦʪʭʦʜʳ 

ʠ 40 ʤʠʣʣʠʦʥʦʚ ʪʦʥʥ - ʦʧʘʩʥʳʝ ʦʪʭʦʜʳ. 
5
  

 ɺ ʨʝʛʠʦʥʘʭ ɽʉ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʪʣʠʯʠʷ ʚ ʢʦʣʠʯʝʩʪʚʝ ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʦʪʭʦʜʦʚ. ɺ 

ʩʪʘʨʳʭ ʛʦʩʫʜʘʨʩʪʚʘʭ-ʫʯʘʩʪʥʠʢʘʭ ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ - ʚ ʛʨʘʥʠʮʘʭ ʦʪ 300-600 ʢʛ/ʞʠʪ. ʚ ʛʦʜ, ʘ ʚ 

ʥʦʚʳʭ - ʦʪ 250 ʜʦ 350 ʢʛ/ʞʠʪ. ʚ ʛʦʜ (ʪʘʙʣʠʮʳ 1.3. ʠ 1.4.). ʉʪʦʣʴ ʙʦʣʴʰʠʝ ʦʪʣʠʯʠʷ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ 

ʨʘʟʥʳʤ ʫʨʦʚʥʝʤ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚ, ʨʘʟʥʳʤʠ ʧʨʠʤʝʥʝʥʥʳʤʠ ʦʧʨʝʜʝʣʝʥʠʷʤʠ ʦʪʭʦʜʦʚ, ʨʘʟʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʦʪʭʦʜʘʤʠ, ʘ ʪʘʢʞʝ ʦʪʣʠʯʠʷʤʠ ʠ ʥʝʜʦʯʝʪʘʤʠ ʚ ʫʯʝʪʝ ʦʪʭʦʜʦʚ. 

 

ʊʘʙʣʠʮʘ 1.3.  

ʉʨʝʜʥʝʝ  ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʦʪʭʦʜʦʚ ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ ɽʉ (ʢʛ/ʞʠʪʝʣʷ) 

 ʉʪʘʨʳʝ ʛʦʩʫʜʘʨʩʪʚʘ-

ʫʯʘʩʪʥʠʢʠ ɽʉ  

ʅʦʚʳʝ ʛʦʩʫʜʘʨʩʪʚʘ-

ʫʯʘʩʪʥʠʢʠ ɽʉ 

ʈʝʩʧʫʙʣʠʢʠ ʙʳʚ. 

ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ  

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʪʭʦʜʦʚ  

3,800 4,400 6,300 

 ɹʳʪʦʚʳʝ ʦʪʭʦʜʳ 570 330 240 

ʏʘʩʪʴ ʙʳʪʦʚʳʭ 

ʦʪʭʦʜʦʚ ʦʪ ʦʙʱʠʭ 

ʦʪʭʦʜʦʚ 

15% 8% 4% 

ʀʩʪʦʯʥʠʢ: (EEA 2003: 152, 154) 

ʊʘʙʣʠʮʘ 1.4.  

ʂʦʣʠʯʝʩʪʚʦ ʩʦʟʜʘʥʥʳʭ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʥʘ ʦʜʥʦʛʦ ʞʠʪʝʣʷ ʚ ʚʳʙʨʘʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚʘʭ (EuroStat, 

2005). 

 1995 1996 1997 1998 1999 2000 2001 2002 2003 

ʕʩʪʦʥʠʷ 357 383 406 383 394 440 372 406 418 

ʃʘʪʚʠʷ 263 263 254 247 244 270 302 369 362 

ʃʠʪʚʘ 424 400 421 443 350 309 300 288 263 

ʇʦʣʴʰʘ 285 301 315 306 319 316 287 272 260 

ɼʘʥʠʷ 567 619 588 593 627 665 677 668 675 

ɻʝʨʤʘʥʠʷ 533 543 556 546 605 610 600 640 638 

ʌʠʥʣʷʥʜʠʷ 414 410 448 466 485 503 466 457 450 

ʐʚʝʮʠʷ 380 397 416 431 428 428 442 468 471 

                                                           
5
 European Commission (2005). Europa - Environment. URL: http://europa.eu.int/comm/environment/waste/index.htm. Internet. ʇʦʩʣʝʜʥʝʝ 
ʦʙʥʦʚʣʝʥʠʝ: 01/03/2005. 

http://europa.eu.int/comm/environment/waste/index.htm
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ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ 496 507 527 536 562 569 582 600 610 

 

 
ʈʠʩʫʥʦʢ 1.1. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʟʜʘʥʥʳʭ ʦʪʭʦʜʦʚ ʧʦ ʦʪʨʘʩʣʷʤ ʚ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ, ʎʝʥʪʨʘʣʴʥʦʡ ʠ 

ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʝ ʚ ʢʦʥʮʝ 1990 ʛ. (ʉʝʨʚʠʩ ʜʘʥʥʳʭ ɸʛʝʥʪʩʪʚʘ ɽʚʨʦʧʝʡʩʢʦʡ ʉʨʝʜʳ, 2005) ʠ (ɽɽɸ 

2003: 154). 

 

ʉʦʩʪʘʚ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ  
 

 ʉʦʩʪʘʚ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʤʦʞʝʪ ʨʘʟʣʠʯʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʦʩʫʜʘʨʩʪʚʘ ʠʣʠ  ʥʘʩʝʣʝʥʥʦʛʦ 

ʤʝʩʪʘ, ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʨʝʛʠʦʥʘ. ʅʘʧʨʠʤʝʨ, ʙʫʜʝʪ ʦʪʣʠʯʘʪʴʩʷ ʩʦʩʪʘʚ ʦʪʭʦʜʦʚ ʚ ʜʝʨʝʚʥʝ ʠ ʚ 

ʛʦʨʦʜʝ, ʧʦ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʤʫ ʭʘʨʘʢʪʝʨʫ, ʧʦ ʩʨʝʜʥʠʤ ʜʦʭʦʜʘʤ ʥʘʩʝʣʝʥʠʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʯʘʩʪʥʳʡ  

ʵʪʦ ʜʦʤ ʠʣʠ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʡ ʜʦʤ.  

 ɺ ʨʘʟʚʠʪʳʭ ʛʦʩʫʜʘʨʩʪʚʘʭ ʯʘʩʪʴ ʦʨʛʘʥʠʯʝʩʢʠʭ, ʟʝʣʝʥʳʭ ʦʪʭʦʜʦʚ ʠ ʦʪʭʦʜʦʚ ʧʠʱʠ ʚ ʦʙʱʝʡ ʤʘʩʩʝ 

ʦʪʭʦʜʦʚ - ʧʨʠʤʝʨʥʦ 38 %, ʙʫʤʘʛʘ ʠ ʢʘʨʪʦʥ - 23 %, ʧʣʘʩʪʤʘʩʩʘ - 8 %, ʤʝʪʘʣʣʳ - 4 %, ʘ ʪʘʢʞʝ ʤʝʥʴʰʘʷ ʯʘʩʪʴ 

ʦʪʭʦʜʦʚ ʚ ʦʙʱʝʤ ʩʦʩʪʘʚʝ - ʪʝʢʩʪʠʣʴ, ʦʪʭʦʜʳ ʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ (ʦʪ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ, ʩʪʘʨʦʡ ʤʝʙʝʣʠ ʠ 

ʪ.ʜ.). ʆʧʘʩʥʳʝ ʦʪʭʦʜʳ, ʢʦʪʦʨʳʝ ʧʨʦʠʟʚʦʜʷʪ ʜʦʤʘʰʥʠʝ ʭʦʟʷʡʩʪʚʘ  (ʥʘʧʨ., ʙʘʪʘʨʝʡʢʠ, ʦʩʪʘʪʢʠ ʢʨʘʩʦʢ, 

ʦʩʪʘʪʢʠ ʙʳʪʦʚʦʡ ʭʠʤʠʠ), - ʧʨʠʤʝʨʥʦ 0,5 % ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ. (ʆɽʉɼ 2002) 

 ʅʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʦʚʳʭ ʛʦʩʫʜʘʨʩʪʚʘʭ-ʫʯʘʩʪʥʠʢʘʭ ʫʜʝʣʴʥʳʡ ʚʝʩ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʙʨʦʩʦʚ ʚ 

ʙʳʪʦʚʳʭ ʦʪʭʦʜʘʭ ʦʙʳʯʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʩʪʘʨʳʭ ʛʦʩʫʜʘʨʩʪʚʘʭ-ʫʯʘʩʪʥʠʢʘʭ (ʪʘʙʣʠʮʘ 1.5.). 

 

 ʊʘʙʣʠʮʘ 1.5.  

ʇʨʦʮʝʥʪʥʳʡ ʩʦʩʪʘʚ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʚ ʚʳʙʨʘʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚʘʭ ʚ 2000 ʛʦʜʫ 

ʇʨʠʤʝʯʘʥʠʝ: ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʩʦʙʨʘʥʳ ʧʨʠ ʦʪʣʠʯʠʷʭ ʚ ʦʧʨʝʜʝʣʝʥʠʷʭ ʦʪʭʦʜʦʚ ʚ 

ʨʘʟʥʳʭ ʛʦʩʫʜʘʨʩʪʚʘʭ ʠ ʚ ʩʠʩʪʝʤʘʭ ʫʯʝʪʘ. ʀʩʪʦʯʥʠʢ: EuroStat (2005); McDougall, White et al. (2001). 

  

 ʆʧʨʝʜʝʣʷʷ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʟʜʘʥʥʳʭ  ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ  ʚʘʞʥʦ 

ʢʨʦʤʝ ʦʪʭʦʜʦʚ, ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʞʠʪʝʣʷʤʠ, ʫʯʠʪʳʚʘʪʴ ʪʘʢʞʝ ʪʫ ʯʘʩʪʴ ʙʳʪʦʚʳʭ, ʯʪʦ ʦʙʨʘʟʫʝʪʩʷ ʚ 

ʦʙʩʣʫʞʠʚʘʶʱʝʡ ʠ ʚ ʧʨʦʠʟʚʦʜʷʱʝʡ ʩʬʝʨʝ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʠʟʚʝʜʝʥʥʳʤʠ ʠʟʤʝʨʝʥʠʷʤʠ ʚ ʛʦʨʦʜʝ 

ʄʘʜʦʥʘ, ʦʙʨʘʟʦʚʘʚʰʘʷʩʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʠ ʚ ʥʝʙʦʣʴʰʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘʭ ʯʘʩʪʴ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʥʝ 

ʪʦʣʴʢʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʦʪʭʦʜʦʚ ʜʦʤʘʰʥʠʭ ʭʦʟʷʡʩʪʚ ʧʦ ʦʙʲʝʤʫ, ʥʦ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ ʪʘʢʞʝ ʧʦ 

ʩʦʩʪʘʚʫ. 

 

ɻʦʩʫʜʘʨʩʪʚʦ ʃʠʪʚʘ ʕʩʪʦʥʠʷ ʃʘʪʚʠʷ ʇʦʣʴʰʘ ʈʦʩʩʠʷ ʐʚʝʮʠʷ ʌʠʥʣʷʥʜʠʷ ɻʝʨʤʘʥʠʷ 

ɼʘʥʥʳʝ 

ʧʦʩʣʝʜʥʝʛʦ ʛʦʜʘ: 
2000 1994 1995 1995 1997 1990 2000 1995 

ɺʠʜʳ ʦʪʭʦʜʦʚ         

ʆʨʛʘʥʠʯʝʩʢʠʝ 

(ʢʫʭʦʥʥʳʝ, 

ʩʘʜʦʚʳʝ ʠ ʪ.ʜ.) 

50 50 48 35 33.8 30 33 44 

ɹʫʤʘʛʘ ʠ ʢʘʨʪʦʥ 20 5 14 10 31.9 44 40 18 

ʊʝʢʩʪʠʣʴ : : 3 : 3.9 2 2 : 

ʇʣʘʩʪʤʘʩʩʘ 7.5 12 7 10 4.3 7 10 5 

ʉʪʝʢʣʦ 7.5 7 8 12 5.5 8 5 9 

ʄʝʪʘʣʣ 2 8 4 8 3.6 2 5 3 

ɼʨʫʛʠʝ ʬʨʘʢʮʠʠ 13 18 16 22 17 7 5 21 

 
ʉʪʘʨʳʝ ʛʦʩʫʜʘʨʩʪʚʘ-ʫʯʘʩʪʥʠʢʠ ɽʉ

ʇʨʦʠʟʚʦ

ʜʩʪʚʦ 

ʵʥʝʨʛʠʠ

4%

ʇʨʦʤʳʰ-

ʣʝʥʥʦʩʪʴ

25%

ʂʘʨʴʝʨʳ

24%

ʉʪʨʦʠʪʝ

ʣʴʩʪʚʦ

31%

ɹʳʪʦʚʳʝ 

ʦʪʭʦʜʳ

14%

ʅʝʜʝʢʣʘʨ

ʠʨʦ-

ʚʘʥʥʳʝ

2%
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1.5. ʇʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ  ʩ ʦʪʭʦʜʘʤʠ   
 

 ʆʪʭʦʜʳ ʤʦʛʫʪ ʩʦʟʜʘʪʴ ʜʣʷ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʩʝʨʴʝʟʥʳʝ ʧʨʦʙʣʝʤʳ, ʝʩʣʠ ʦʥʠ ʥʝ ʦʙʨʘʙʦʪʘʥʳ 

ʧʦʜʦʙʘʶʱʝ. ʉʧʝʢʪʨ ʧʨʦʙʣʝʤ ʦʙʨʘʟʫʝʪʩʷ, ʥʘʯʠʥʘʷ ʩ ʵʩʪʝʪʠʯʝʩʢʠ ʥʝʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʩʨʝʜʳ, ʟʘʧʘʭʘ ʠ ʪ.ʜ., 

ʜʦ ʟʘʛʨʷʟʥʝʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ, ʧʨʝʚʨʘʱʝʥʠʡ ʩʚʦʙʦʜʥʳʭ ʟʝʤʝʣʴ ʚ ʩʚʘʣʢʠ,  ʠʟʤʝʥʝʥʠʠ ʩʪʦʠʤʦʩʪʠ ʠʤʫʱʝʩʪʚʘ, 

ʘ ʪʘʢʞʝ ʦʪʭʦʜʳ ʩʦʟʜʘʶʪ ʫʛʨʦʟʳ ʯʝʣʦʚʝʯʝʩʢʦʤʫ ʟʜʦʨʦʚʴʶ.  

  

 ɺʦʟʦʙʥʦʚʣʷʝʤʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʜʝʡʩʪʚʠʡ ʨʝʩʫʨʩʳ (ʚʦʟʜʫʭ, ʚʦʜʘ, ʧʦʯʚʘ) ʨʝʛʫʣʷʨʥʦ 

ʟʘʩʦʨʷʶʪʩʷ. ɽʩʪʴ ʪʨʠ ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʘ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʥʘ ʩʨʝʜʫ: 

¶ ʭʠʤʠʯʝʩʢʘʷ ʧʨʠʨʦʜʘ; 

¶ ʢʦʥʮʝʥʪʨʘʮʠʷ; 

¶ ʩʢʦʨʦʩʪʴ ʨʘʟʜʝʣʝʥʠʷ. 

 

 ʅʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʦʪʭʦʜʦʚ ʥʘ ʩʨʝʜʫ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʧʦʷʚʣʷʝʪʩʷ ʠʟ-ʟʘ ʠʭ ʥʝʧʨʘʚʠʣʴʥʦʡ 

ʦʙʨʘʙʦʪʢʠ. ʆʩʥʦʚʥʳʝ ʚʠʜʳ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʦʪʭʦʜʦʚ, ʵʪʦ: 

¶ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʚʚʦʜ ʦʪʭʦʜʦʚ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʧʨʦʠʟʚʦʜʷ ʟʘʛʨʷʟʥʝʥʠʝ ʚ ʚʦʜʝ, ʚʦʟʜʫʭʝ ʠʣʠ 

ʧʦʯʚʝ; 

¶ ʟʘʛʨʷʟʥʝʥʠʝ, ʩʦʟʜʘʥʥʦʝ ʥʝʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ (ʚʳʙʨʦʩʳ ʧʨʠ 

ʩʞʠʛʘʥʠʠ ʦʪʭʦʜʦʚ ʠ ʜʨʫʛʠʭ ʚʠʜʘʭ ʧʝʨʝʨʘʙʦʪʢʠ, ʰʫʤ ʧʨʦʮʝʩʩʦʚ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʦʙʨʘʙʦʪʢʠ, ʧʳʣʠ, 

ʵʤʠʩʩʠʠ ʛʘʟʦʚ); 

¶ ʟʘʛʨʷʟʥʝʥʠʝ, ʩʦʟʜʘʥʥʦʝ ʥʝʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʟʘʭʦʨʦʥʝʥʠʝʤ ʦʪʭʦʜʦʚ. 

 

 ʅʝʫʙʨʘʥʥʳʝ ʦʪʭʦʜʳ ʩʦʟʜʘʶʪ ʨʘʟʣʠʯʥʳʝ ʧʨʦʙʣʝʤʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʠ ʟʜʦʨʦʚʴʶ, - ʵʪʦ ʠ 

ʪʦʢʩʠʯʝʩʢʠʝ ʠʩʧʘʨʝʥʠʷ, ʘʥʪʠʩʘʥʠʪʘʨʥʳʝ ʫʩʣʦʚʠʷ ʠ ʪ.ʜ.. ʆʧʠʩʘʥʥʳʝ ʚ ʵʪʦʡ ʛʣʘʚʝ ʚʣʠʷʥʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ ʠ ʟʜʦʨʦʚʴʝ ʤʦʞʥʦ ʫʯʠʪʳʚʘʪʴ, ʚʳʧʦʣʥʷʷ ʜʣʷ ʧʦʣʠʛʦʥʦʚ (ʜʣʷ ʦʪʭʦʜʦʚ)  ʠ ʜʣʷ ʜʨʫʛʠʭ  ʩʚʷʟʘʥʥʳʭ  ʩ 

ʫʧʨʘʚʣʝʥʠʝʤ ʦʪʭʦʜʘʤʠ ʦʙʲʝʢʪʦʚ ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʚʣʠʷʥʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ.  

 

 ʊʦʢʩʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ (ʥʘʧʨ., ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ, ʫʩʪʦʡʯʠʚʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʠʩʪʦʯʥʠʢʠ 

ʟʘʛʨʷʟʥʝʥʠʷ, ʜʠʦʢʩʠʥʳ) ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʩʝʨʴʝʟʥʳʝ ʫʛʨʦʟʳ ʟʜʦʨʦʚʴʶ (ʪʘʢʞʝ ʩ ʣʝʪʘʣʴʥʳʤ ʠʩʭʦʜʦʤ), ʝʩʣʠ 

ʦʥʠ ʥʘʭʦʜʷʪʩʷ ʚ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʠ ʩ ʯʝʣʦʚʝʢʦʤ, ʘ ʪʘʢʞʝ ʧʨʠ ʚʜʳʭʘʥʠʠ. ʆʥʠ ʤʦʛʫʪ ʩʦʟʜʘʪʴ ʪʘʢʞʝ ʦʧʘʩʥʦʝ 

ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʳ, ʚʦʟʜʫʭʘ ʠ ʧʦʯʚʳ. ʇʦʞʘʨʳ ʥʘ ʥʝʣʝʛʘʣʴʥʳʭ ʩʚʘʣʢʘʭ ʦʪʭʦʜʦʚ, ʘ ʪʘʢʞʝ ʦʪʢʨʳʪʦʝ 

ʩʞʠʛʘʥʠʝ, ʩʦʟʜʘʶʪ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʛʦ ʝʩʪʴ ʜʠʦʢʩʠʥʳ, ʢʦʪʦʨʳʝ ʦʯʝʥʴ ʚʨʝʜʥʳ ʜʣʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʯʝʣʦʚʝʢʘ.  

 

 ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʘʢʦʡ ʚʠʜ ʦʙʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʚʳʙʨʘʥ (ʟʘʭʦʨʦʥʝʥʠʝ, ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʝ, 

ʩʞʠʛʘʥʠʝ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ, ʧʝʨʝʨʘʙʦʪʢʘ), ʦʙʨʘʟʫʶʪʩʷ ʪʘʢʞʝ ʨʘʟʥʳʝ ʚʣʠʷʥʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʆʜʥʘʢʦ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 3 ʛʣʘʚʥʳʝ  ʢʘʪʝʛʦʨʠʠ ʚʣʠʷʥʠʡ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʠʜʘ ʦʙʨʘʙʦʪʢʠ (ETC-RWM 

2004b):  

1) ʛʘʟʳ, ʚʳʟʳʚʘʶʱʠʝ ʵʬʬʝʢʪ ʪʝʧʣʠʮʳ (ʦʪ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ, ʚʢʣʶʯʘʷ ʩʞʠʛʘʥʠʝ ʠ 

ʟʘʭʦʨʦʥʝʥʠʝ)  

2) ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʣʠ (ʧʝʨʝʨʘʙʦʪʢʘ, ʟʘʭʦʨʦʥʝʥʠʝ)  

3) ɻ ʤʠʩʩʠʠ ʠʥʬʠʣʴʪʨʘʪʘ (ʦʪ ʟʘʭʦʨʦʥʝʥʠʷ).  

 

 ʉʘʤʳʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʚʦʟʙʫʜʠʪʝʣʠ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʟʜʦʨʦʚʴʝ:  

¶ ʉʙʦʨ ʦʪʭʦʜʦʚ ʠ ʪʨʘʥʩʧʦʨʪ. ʆʩʦʙʝʥʥʦ ʪʨʘʥʩʧʦʨʪ  - ʦʥ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ  ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ 

ʟʜʦʨʦʚʴʝ, ʵʪʦ ʚʳʭʣʦʧʳ ʤʦʥʦʢʩʠʜʘ (ʉʆ) ʠ ʜʚʫʦʢʠʩʠ (CO2) ʫʛʣʝʨʦʜʘ, ʦʢʠʩʣʳ ʘʟʦʪʘ (NOx), ʧʳʣʴ, 

ʚʳʭʣʦʧʳ ʩʚʠʥʮʘ ʠ ʣʝʪʫʯʠʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ (ʃʆʉ).  

¶ ɿʘʭʦʨʦʥʝʥʠʝ. ɿʘʥʠʤʘʝʪ ʮʝʥʥʫʶ ʟʝʤʣʶ, ʚʳʟʳʚʘʝʪ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚʳ, ʚʦʜʳ ʠ ʚʦʟʜʫʭʘ, ʩʦʟʜʘʝʪ 

ʚʳʙʨʦʩʳ ʜʚʫʦʢʠʩʠ ʫʛʣʝʨʦʜʘ (CO2)  ʠ ʤʝʪʘʥʘ (CH4), ʘ ʪʘʢʞʝ ʟʘʛʨʷʟʥʝʥʠʷ  ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ 

ʜʨʫʛʦʛʦ ʚʠʜʘ ʚ  ʧʦʯʚʝ ʠ ʚ ʛʨʫʥʪʦʚʳʭ ʚʦʜʘʭ. ɽʩʣʠ ʦʪʭʦʜʳ ʟʘʭʦʨʦʥʝʥʳ ʚ ʟʘʢʨʳʪʦʤ ʚʠʜʝ, ʙʝʟ ʚʳʚʦʜʘ 

ʛʘʟʦʚ, ʛʘʟʳ ʩʦ ʩʚʘʣʦʢ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʚʟʨʳʚʯʘʪʳʤʠ. ʄʥʦʛʠʝ ʩʪʘʨʳʝ ʠ 

ʥʝʘʜʝʢʚʘʪʥʦ ʫʩʪʨʦʝʥʥʳʝ ʩʚʘʣʢʠ ʩʦʟʜʘʶʪ  ʚʳʙʨʦʩʳ ʪʦʢʩʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʚʨʝʜʥʦ ʚʣʠʷʶʪ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʯʝʣʦʚʝʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ (ʥʘʧʨ., ʚʳʟʳʚʘʷ ʨʘʢ). ɿʘʭʦʨʦʥʝʥʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʦʪʭʦʜʳ 

ʩʦʟʜʘʶʪ ʠʩʧʘʨʝʥʠʷ ʠ ʞʠʜʢʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʨʠʯʠʥʷʶʪ ʩʝʨʴʝʟʥʳʡ ʚʨʝʜ ʟʜʦʨʦʚʴʶ ʣʶʜʝʡ ʠ ʜʘʞʝ ʠʭ 

ʞʠʟʥʠ, ʘ ʪʘʢʞʝ ʵʢʦʩʠʩʪʝʤʘʤ.  
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¶ ʉʞʠʛʘʥʠʝ ʩʦʟʜʘʝʪ ʚʳʙʨʦʩʳ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ, - ʵʪʦ ʜʠʦʢʩʠʥʳ, ʢʠʩʣʳʝ ʛʘʟʳ (ʦʢʠʩʣʳ ʘʟʦʪʘ (NOx), 

ʜʠʦʢʩʠʜʳ ʩʝʨʳ (SO2) ʠ ʭʣʦʨʠʩʪʳʡ ʚʦʜʦʨʦʜ (HCl)), ʢʦʪʦʨʳʝ ʚʨʝʜʥʳ ʢʘʢ ʜʣʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ, 

ʪʘʢ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʆʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʩʞʠʛʘʥʠʷ ʩʦʟʜʘʝʪ ʚʳʙʨʦʩʳ ʚ ʭʦʜʝ ʚʩʝʭ ʩʚʦʠʭ ʧʨʦʮʝʩʩʦʚ: 

ʧʨʠ ʩʞʠʛʘʥʠʠ ʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʝʧʣʘ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʠ ʚʳʙʨʦʩʳ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʚ ʨʘʟʥʳʭ 

ʢʦʣʠʯʝʩʪʚʘʭ ʚʩʝʚʦʟʤʦʞʥʳʝ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʦʯʝʥʴ ʪʦʢʩʠʯʥʳʝ ʬʫʨʘʥʳ, 

ʢʘʜʤʠʡ, ʨʪʫʪʴ, ʩʚʠʥʝʮ, ʯʘʩʪʠʮʳ ʠʣʠ ʠʩʧʘʨʝʥʠʷ ʜʨʫʛʠʭ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʪʘʢʠʝ ʣʝʪʫʯʠʝ 

ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʢʘʢ ʙʝʥʟʦʣ, ʪʦʣʫʦʣ, ʧʦʣʠʭʣʦʨʠʨʦʚʘʥʥʳʝ ʙʠʬʝʥʠʣʳ, ʘ ʪʘʢʞʝ  ʱʝʣʦʯʠ, 

ʢʠʩʣʦʪʳ, ʠ ʜʨʫʛʠʝ ʭʠʤʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ. ʕʪʠ ʚʳʙʨʦʩʳ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʦʩʪʨʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʘ ʪʘʢʞʝ 

ʥʘʥʝʩʪʠ ʜʨʫʛʦʡ ʚʨʝʜ, ʥʘʧʨʠʤʝʨ, ʥʘʩʣʝʜʩʪʚʝʥʥʳʝ ʜʝʬʝʢʪʳ, ʘʩʪʤʫ, ʙʦʣʝʟʥʠ ʜʳʭʘʥʠʷ ʠ ʨʘʢ.  

¶ ʂʦʤʧʦʩʪʠʨʦʚʘʥʠʝ ʪʘʢʞʝ ʤʦʞʝʪ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʪʴ ʥʘ ʟʜʦʨʦʚʴʝ, ʦʜʥʘʢʦ ʥʝ ʩʪʦʣʴ ʩʫʱʝʩʪʚʝʥʥʦ, ʢʘʢ ʚ 

ʨʘʥʝʝ ʦʧʠʩʘʥʥʳʭ ʩʣʫʯʘʷʭ. ɽʩʪʴ ʥʘʙʣʶʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʫ ʦʯʝʥʴ ʙʣʠʟʢʦ ʞʠʚʫʱʠʭ 

ʦʪ ʧʣʦʱʘʜʦʢ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ ʣʶʜʝʡ ʧʦʚʳʩʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʙʦʣʝʟʥʝʡ ʜʳʭʘʥʠʷ. (Enviros Consulting 

Ltd. and University of Birmingham 2004). 

¶ ʆʧʘʩʥʳʝ ʧʨʝʜʤʝʪʳ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʙʠʪʳʝ ʩʪʝʢʣʘ, ʣʝʟʚʠʷ, ʠʛʣʳ ʦʪ ʰʧʨʠʮʝʚ, ʦʪʭʦʜʳ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʟʨʳʚʯʘʪʳʝ ʢʦʥʪʝʡʥʝʨʳ, ʙʘʥʢʠ ʧʦʩʣʝ ʘʵʨʦʟʦʣʝʡ ʠ ʭʠʤʠʯʝʩʢʠʝ 

ʦʪʭʦʜʳ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʦʪʭʦʜʘʭ.  ʆʥʠ ʤʦʛʫʪ ʩʦʟʜʘʪʴ ʨʠʩʢ ʨʘʥʝʥʠʷ ʠ ʦʪʨʘʚʣʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʜʣʷ 

ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʩʦʨʪʠʨʫʶʪ ʠ ʩʦʙʠʨʘʶʪ ʦʪʭʦʜʳ ʥʘ ʩʚʘʣʢʘʭ. 

 

 ʅʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʣʶʙʦʝ ʜʝʡʩʪʚʠʝ ʫʧʨʘʚʣʝʥʠʷ ʦʪʭʦʜʘʤʠ ʩʦʟʜʘʩʪ ʢʘʢʦʝ-ʣʠʙʦ ʚʣʠʷʥʠʝ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʙʫʜʫʪ ʣʠ ʵʪʦ ʵʤʠʩʩʠʠ ʦʪ ʪʨʘʥʩʧʦʨʪʘ, ʩʦʙʠʨʘʶʱʝʛʦ ʦʪʭʦʜʳ, ʠʣʠ ʦʪ ʩʞʠʛʘʥʠʷ, ʦʯʠʩʪʢʠ 

ʠʥʬʠʣʴʪʨʘʪʘ, ʠʣʠ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ, ʠ ʪ.ʜ.. ʇʦʵʪʦʤʫ ʚ 

ʧʨʦʮʝʩʩʝ ʧʣʘʥʠʨʦʚʘʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ʦʪʭʦʜʘʤʠ ʥʫʞʥʦ ʚʟʚʝʩʠʪʴ ʚʣʠʷʥʠʝ ʵʪʠʭ ʜʝʡʩʪʚʠʡ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ ʚʦ ʚʨʝʤʷ ʚʩʝʛʦ ʠʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ, ʫʯʠʪʳʚʘʷ ʪʘʢʞʝ ʚʣʠʷʥʠʝ, ʢʦʪʦʨʦʝ ʧʦʷʚʠʪʩʷ, ʢʦʛʜʘ ʥʫʞʥʦ 

ʙʫʜʝʪ ʟʘʢʨʳʚʘʪʴ ʩʚʘʣʢʫ ʦʪʭʦʜʦʚ ʠʣʠ ʧʨʠʤʝʥʷʷ ʫʩʪʨʦʡʩʪʚʦ ʧʦ ʩʞʠʛʘʥʠʶ ʦʪʭʦʜʦʚ. 

 

 ɿʥʘʯʠʪʝʣʴʥʦʩʪʴ ʚʣʠʷʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʥʦʡ, ʫʯʠʪʳʚʘʷ ʤʝʩʪʥʳʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ. ʊʘʙʣʠʮʘ  1.6. 

ʦʙʦʙʱʘʝʪ ʛʣʘʚʥʳʝ ʚʣʠʷʥʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʟʜʦʨʦʚʴʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʝʡʩʪʚʠʡ ʩ ʦʪʭʦʜʘʤʠ, 

ʢʦʪʦʨʳʝ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʧʦ ʩʦʟʜʘʥʥʳʤ ʚʳʙʨʦʩʘʤ ʚ ʩʨʝʜʫ, ʘ ʪʘʢʞʝ ʧʦ ʵʬʬʝʢʪʘʤ. 

  ʊʘʙʣʠʮʘ 1.6. 

ɺʣʠʷʥʠʝ ʜʝʡʩʪʚʠʡ ʧʦ ʦʙʨʘʙʦʪʢʝ ʦʪʭʦʜʦʚ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ 

ʂʦʤʧʦʥʝʥʪ 

ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ 

ɿʘʭʦʨʦʥʝʥʠʝ ʂʦʤʧʦʩʪʠʨʦʚʘʥʠʝ ʉʞʠʛʘʥʠʝ ʇʝʨʝʨʘʙʦʪʢʘ ʊʨʘʥʩʧʦʨʪʠʨʦʚʢʘ 

ɺʦʟʜʫʭ ʕʤʠʩʩʠʷ CH4, CO2 , 

ʟʘʧʘʭ 

ʕʤʠʩʩʠʷ CH4, CO2, 

ʟʘʧʘʭ 

SO2, HCl, HF, NOx, 

ʘʨʦʤʘʪʠʯʝʩʢʠʝ 
ʫʛʣʝʚʦʜʦʨʦʜʳ, 

ʵʤʠʩʩʠʷ CO, CO2, 

N2O, ʜʠʦʢʩʠʥʳ 
ʜʠʙʝʥʟʦʬʫʨʘʥ,  

ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ 

(Zn, Pb, Cu, As) 

ʇʳʣʴ ʇʳʣʴ, ʵʤʠʩʩʠʷ 

NOx, SO2 ʚʳʙʨʦʩʳ, 
ʨʠʩʢ ʫʪʝʯʢʠ 

ʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚ ʚ 

ʩʣʫʯʘʝ ʘʚʘʨʠʠ 

ɺʦʜʘ  ʇʦʧʘʜʘʥʠʝ ʨʘʟʣʠʯʥʳʭ 

ʟʘʛʨʷʟʥʷʶʱʠʭ  ʚʝʱʝʩʪʚ 

ʚ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ   
(ʩʦʣʠ, ʪʷʞʝʣʳʝ 

ʤʝʪʘʣʣʳ, 

ʨʘʩʧʘʜʘʶʱʠʝʩʷ ʠ 
ʫʩʪʦʡʯʠʚʳʝ 

ʦʨʛʘʥʠʯʝʩʢʠʝ 

ʟʘʛʨʷʟʥʷʶʱʠʝ 
ʚʝʱʝʩʪʚʘ) 

 ʇʦʧʘʜʘʥʠʝ ʦʧʘʩʥʳʭ 

ʚʝʱʝʩʪʚ ʚ ʥʘʟʝʤʥʳʝ 

ʚʦʜʳ   
 

ʆʪʚʝʜʝʥʠʝ 

ʩʪʦʯʥʳʭ ʚʦʜ  

ʈʠʩʢ ʟʘʛʨʷʟʥʝʥʠʷ 

ʥʘʟʝʤʥʳʭ ʠ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʚ 
ʩʣʫʯʘʝ ʘʚʘʨʠʠ  

 

ʇʦʯʚʘ ʅʘʢʦʧʣʝʥʠʝ ʦʧʘʩʥʳʭ 

ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʝ 

 ɿʘʭʦʨʦʥʝʥʠʝ 

ʠʟʙʳʪʢʦʚ ʧʝʧʣʘ ʠ 

ʰʣʘʢʘ 

ɿʘʭʦʨʦʥʝʥʠʝ 

ʦʩʪʘʪʢʦʚ 

ʈʠʩʢ ʟʘʛʨʷʟʥʝʥʠʷ 

ʧʦʯʚʳ ʚ ʩʣʫʯʘʝ 

ʘʚʘʨʠʠ  

ʇʝʡʟʘʞ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʣʠ, 

ʦʛʨʘʥʠʯʝʥʠʷ  ʚ 

ʧʦʣʴʟʦʚʘʥʠʠ ʟʝʤʣʠ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʟʝʤʣʠ, ʦʛʨʘʥʠʯʝʥʠʷ  

ʚ ʧʦʣʴʟʦʚʘʥʠʠ 
ʟʝʤʣʠ 

ɺʠʟʫʘʣʴʥʳʝ 

ʥʘʨʫʰʝʥʠʷ, ʧʦʤʝʭʠ, 

ʦʛʨʘʥʠʯʝʥʠʷ  ʚ 
ʧʦʣʴʟʦʚʘʥʠʠ ʟʝʤʣʠ 

ɺʠʟʫʘʣʴʥʳʝ 

ʥʘʨʫʰʝʥʠʷ, 

ʧʦʤʝʭʠ 

ɼʚʠʞʝʥʠʝ 

ʕʢʦʩʠʩʪʝʤʳ ɿʘʛʨʷʟʥʝʥʠʝ, 

ʥʘʢʦʧʣʝʥʠʝ  ʪʦʢʩʠʯʥʳʭ 

ʚʝʱʝʩʪʚ ʚ ʧʠʱʝʚʦʡ 
ʮʝʧʠ  

ɿʘʛʨʷʟʥʝʥʠʝ, 

ʥʘʢʦʧʣʝʥʠʝ  

ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ 
ʚ ʧʠʱʝʚʦʡ ʮʝʧʠ  

ɿʘʛʨʷʟʥʝʥʠʝ, 

ʥʘʢʦʧʣʝʥʠʝ  

ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ 
ʚ ʧʠʱʝʚʦʡ ʮʝʧʠ  

 ʈʠʩʢ ʟʘʛʨʷʟʥʝʥʠʷ ʚ 

ʩʣʫʯʘʝ ʘʚʘʨʠʠ  

 

ɻʦʨʦʜʩʢʘʷ 

ʩʨʝʜʘ 

ʉʦʧʨʠʢʦʩʥʦʚʝʥʠʝ ʩ 

ʪʦʢʩʠʯʥʳʤʠ 

ʚʝʱʝʩʪʚʘʤʠ 

 ʉʦʧʨʠʢʦʩʥʦʚʝʥʠʝ ʩ 

ʪʦʢʩʠʯʥʳʤʠ 

ʚʝʱʝʩʪʚʘʤʠ 

ʐʫʤ ʈʠʩʢ ʟʘʛʨʷʟʥʝʥʠʷ ʚ 

ʩʣʫʯʘʝ ʘʚʘʨʠʠ, 

ʜʚʠʞʝʥʠʝ  

ʀʩʪʦʯʥʠʢ: (European Commission 1999) 
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ʊʝʤʘ 2. ʋʉʃʆɺʀʗ ʈɸɿɺʀʊʀʗ ʉʌɽʈʓ ʆɹʈɸʑɽʅʀʗ ʉ ʆʊʍʆɼɸʄʀ 

 

2.1. ʆʩʥʦʚʥʳʝ ʟʘʜʘʥʠʷ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʪʭʦʜʘʤʠ 

 

ɺ ʦʩʥʦʚʘʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʪʭʦʜʘʤʠ ʥʘʭʦʜʠʪʩʷ ʘʜʝʢʚʘʪʥʳʡ ʤʘʪʝʨʠʘʣ, 

ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʧʦ ʧʨʦʠʟʚʝʜʸʥʥʳʤ ʥʘ ʦʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʪʭʦʜʘʤ - ʠʭ 

ʢʦʣʠʯʝʩʪʚʦ, ʩʦʩʪʘʚ, ʛʣʘʚʥʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʤʘʩʩʳ ʦʪʭʦʜʦʚ: ʧʣʦʪʥʦʩʪʴ, ʚʣʘʞʥʦʩʪʴ, ʠʭ 

ʭʠʤʠʯʝʩʢʠʝ, ʬʠʟʠʯʝʩʢʠʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ. ɺ ʧʨʘʚʠʣʴʥʦ 

ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ ʦʙʨʘʙʦʪʢʠ ʜʦʣʞʥʘ ʙʳʪʴ ʠʥʬʦʨʤʘʮʠʷ ʦ ʛʣʘʚʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʷʭ ʦʪʭʦʜʦʚ, 

ʠʟʤʝʥʝʥʠʷʭ ʢʦʣʠʯʝʩʪʚʘ ʠ ʩʦʩʪʘʚʘ ʦʪʭʦʜʦʚ - ʚ ʨʘʤʢʘʭ ʥʝʜʝʣʠ, ʛʦʜʘ, ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ. ʕʪʠ ʜʘʥʥʳʝ 

ʥʝʦʙʭʦʜʠʤʳ ʥʝ ʪʦʣʴʢʦ ʚ ʥʘʯʘʣʝ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʩʙʦʨʘ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʟʘʭʦʨʦʥʝʥʠʷ ʠʣʠ ʩʞʠʛʘʥʠʷ 

ʦʪʭʦʜʦʚ, ʥʦ ʪʘʢʞʝ ʠ ʜʣʷ ʦʙʝʩʧʝʯʠʚʘʥʠʷ ʠʭ ʫʩʧʝʰʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ, ʘ ʠʤʝʥʥʦ, ʚʳʧʦʣʥʷʷ ʩʦʨʪʠʨʦʚʘʥʥʳʡ 

ʩʙʦʨ, ʦʙʨʘʙʦʪʢʫ ʠ ʧʝʨʝʜʘʯʫ ʥʘ ʜʘʣʴʥʝʡʰʫʶ ʧʝʨʝʨʘʙʦʪʢʫ. ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʚʦʧʨʦʩʳ, ʥʘ ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘʪʴ ʦʪʚʝʪʳ ʢʘʢ ʧʨʠ ʥʘʯʘʣʝ ʦʙʨʘʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʪʭʦʜʘʤʠ, 

ʪʘʢ ʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʝʸ ʨʝʘʣʠʟʘʮʠʠ: 

1. ʆʪʭʦʜʳ ʢʘʢʦʛʦ ʚʠʜʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʙʫʜʫʪ ʦʙʨʘʙʘʪʳʚʘʪʴʩʷ? 

2. ʂʘʢʘʷ ʙʫʜʝʪ ʠʭ ʩʢʦʨʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ? 

3. ʄʘʪʝʨʠʘʣʳ ʢʘʢʦʛʦ ʚʠʜʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʤʦʞʥʦ ʙʫʜʝʪ ʨʝʛʝʥʝʨʠʨʦʚʘʪʴ? 

4. ʂʘʢʠʝ ʙʫʜʫʪ ʩʚʦʡʩʪʚʘ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʦʪʭʦʜʦʚ? 

5. ʂʘʢ ʵʪʠ ʩʚʦʡʩʪʚʘ ʙʫʜʫʪ ʤʝʥʷʪʴʩʷ ʚʦ ʚʨʝʤʝʥʠ? 

6. ʂʘʢ ʵʪʠ ʩʚʦʡʩʪʚʘ ʧʦʚʣʠʷʶʪ ʥʘ ʧʨʦʮʝʩʩʳ ʦʙʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ? 

7. ʂʘʢʠʝ ʩʚʦʡʩʪʚʘ ʦʪʭʦʜʦʚ ʦʧʨʝʜʝʣʷʶʪ ʠʭ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʪʦʠʤʦʩʪʴ? 

8. ʂʘʢʘʷ ʦʧʪʠʤʘʣʴʥʘʷ ʤʦʜʝʣʴ ʦʙʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʠʪʫʘʮʠʠ? 

9. ʂʘʢʠʝ ʩʨʝʜʩʪʚʘ ʧʦʪʨʝʙʫʶʪʩʷ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʪʭʦʜʘʤʠ? 

10. ʂʘʢ, ʧʦʩʪʝʧʝʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʷ ʦʙʨʘʙʦʪʢʫ ʦʪʭʦʜʦʚ, ʜʦʩʪʠʯʴ ʞʝʣʘʝʤʦʛʦ 

              ʨʝʟʫʣʴʪʘʪʘ? 

 

2.2. ʆʙʝʩʧʝʯʝʥʠʝ ʫʨʘʚʥʦʚʝʰʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʫʧʨʘʚʣʝʥʠʠ ʦʪʭʦʜʘʤʠ 

ʇʨʠʥʮʠʧ ʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʦʪʭʦʜʘʤʠ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʝʡʩʪʚʠʝ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ 

ʪʨʝʙʦʚʘʥʠʷʤ ʩʣʝʜʫʶʱʠʭ ʧʦʢʦʣʝʥʠʡ. ʋʨʘʚʥʦʚʝʰʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʦʪʭʦʜʘʤʠ ʦʙʨʘʟʦʚʳʚʘʝʪʩʷ ʧʨʠ 

ʵʬʬʝʢʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʝ ʦʪʭʦʜʦʚ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʫʤʝʥʴʰʘʝʪ ʢʘʢ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, 

ʪʘʢ ʠ ʨʘʟʛʨʫʞʘʷ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʦʙʝʩʧʝʯʠʚʘʷ ʥʳʥʝʰʥʠʤ ʠ ʩʣʝʜʫʶʱʠʤ ʧʦʢʦʣʝʥʠʷʤ ʝʝ ʢʘʯʝʩʪʚʝʥʥʦʝ 

ʩʦʭʨʘʥʝʥʠʝ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʠʭ ʮʝʣʝʡ ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʜʨʠʪʴ ʚ ʩʪʨʘʪʝʛʠʶ ʫʧʨʘʚʣʝʥʠʷ ʦʪʭʦʜʘʤʠ 

ʜʝʡʩʪʚʠʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʢʘʢ ʦʩʥʦʚʥʦʡ ʚʳʜʚʠʛʘʷ ʩʣʝʜʫʶʱʠʡ 

ʧʨʠʥʮʠʧ - 1) ʫʤʝʥʴʰʠʪʴ ʦʙʲʝʤ ʩʦʟʜʘʥʥʳʭ ʪʚʝʨʜʳʭ ʦʪʭʦʜʦʚ ʠ ʠʭ ʪʦʢʩʠʯʥʦʩʪʴ, 2) ʧʝʨʝʨʘʙʦʪʢʘ ʦʪʭʦʜʦʚ ʠ ʠʭ 

ʧʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʘ ʪʘʢʞʝ ʚʦʟʚʨʘʱʝʥʠʝ ʵʥʝʨʛʠʠ, 3) ʵʬʬʝʢʪʠʚʥʘʷ ʠ ʙʝʟʦʧʘʩʥʘʷ ʜʣʷ ʩʨʝʜʳ 

ʬʠʟʠʯʝʩʢʘʷ, ʭʠʤʠʯʝʩʢʘʷ ʠ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʦʪʭʦʜʦʚ, 4) ʙʝʟʦʧʘʩʥʦʝ ʟʘʭʦʨʦʥʝʥʠʝ ʦʪʭʦʜʦʚ, ʯʪʦ ʥʝ 

ʚʳʟʦʚʝʪ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʥʘ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ ʠ ʩʨʝʜʫ. 

 

ʇʨʝʜʦʪʚʨʘʱʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪʭʦʜʦʚ ʠ ʫʤʝʥʴʰʝʥʠʝ ʠʭ ʪʦʢʩʠʯʥʦʩʪʠ 

 

ʇʨʝʜʦʪʚʨʘʱʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪʭʦʜʦʚ ʠʣʠ ʫʤʝʥʴʰʝʥʠʝ ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ 

ʬʘʢʪʦʨʦʤ, ʯʪʦʙʳ ʦʩʪʘʥʦʚʠʪʴ, ʠʣʠ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʟʘʤʝʜʣʠʪʴ ʙʳʩʪʨʳʡ ʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʦʪʭʦʜʦʚ ʥʘ 

ʦʜʥʦʛʦ ʞʠʪʝʣʷ. ʊʨʘʜʠʮʠʦʥʥʘʷ ʩʪʨʘʪʝʛʠʷ ʫʧʨʘʚʣʝʥʠʷ ʦʪʭʦʜʘʤʠ ʜʘʝʪ ʧʨʝʜʧʦʯʪʝʥʠʝ ʩʙʦʨʫ ʦʪʭʦʜʦʚ ʠ ʠʭ 

ʜʘʣʴʥʝʡʰʝʡ ʧʝʨʝʨʘʙʦʪʢʝ ʠʣʠ ʟʘʭʦʨʦʥʝʥʠʶ. ʉʪʨʘʪʝʛʠʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪʭʦʜʦʚ ʚʳʜʝʣʷʝʪ 

ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʪʭʦʜʦʚ ʢʘʢ ʩʘʤʫʶ ʩʫʱʝʩʪʚʝʥʥʫʶ ʩʦʩʪʘʚʥʫʶ ʯʘʩʪʴ. ɺ ʥʝʡ ʚʘʞʥʦ ʫʤʝʥʴʰʝʥʠʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʘʩʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʧʨʦʮʝʩʩʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʤʝʥʴʰʘʪ ʪʦʢʩʠʯʥʦʩʪʴ ʩʦʟʜʘʥʥʳʭ ʦʪʭʦʜʦʚ ʠ ʠʭ ʦʧʘʩʥʦʩʪʴ. ʇʨʝʜʦʪʚʨʘʱʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪʭʦʜʦʚ ʥʝ 

ʪʦʣʴʢʦ ʜʘʝʪ ʚʣʦʞʝʥʠʝ ʚ ʟʘʱʠʪʫ ʩʨʝʜʳ, ʥʦ ʪʘʢʞʝ ʠ ʩʦʟʜʘʝʪ ʫʣʫʯʰʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, 

ʫʤʝʥʴʰʘʷ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʠ ʠʭ ʟʘʭʦʨʦʥʝʥʠʷ ʩʨʝʜʩʪʚʘ. ʕʪʦ ʫʤʝʥʴʰʘʝʪ ʮʝʥʳ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ. ʇʨʝʜʦʪʚʨʘʱʝʥʠʝ ʦʪʭʦʜʦʚ - 

ʢʨʘʝʫʛʦʣʴʥʳʡ ʢʘʤʝʥʴ ʜʣʷ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʦʣʠʪʠʢʠ ʫʨʘʚʥʦʚʝʰʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʦʪʭʦʜʘʤʠ. 

 

ʕʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʘʷ ʧʝʨʝʨʘʙʦʪʢʘ ʦʪʭʦʜʦʚ ʠ ʨʝʛʝʥʝʨʘʮʠʷ ʤʘʪʝʨʠʘʣʦʚ ʠʣʠ ʵʥʝʨʛʠʠ 

ʏʪʦʙʳ ʧʝʨʝʨʘʙʦʪʢʘ ʦʪʭʦʜʦʚ ʥʝ ʪʦʣʴʢʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʪʨʝʙʦʚʘʥʠʷʤ ʟʘʱʠʪʳ ʩʨʝʜʳ, ʥʦ ʠ 

ʦʙʝʩʧʝʯʠʣʘ ʙʳ ʫʨʘʚʥʦʚʝʰʝʥʥʦʝ ʨʘʟʚʠʪʠʝ, ʦʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʣʘʩʪʠʯʥʦʡ. ɺ 
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ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʩʣʫʯʘʝ ʨʝʩʫʨʩʳ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠ ʥʝ ʩʦʭʨʘʥʷʶʪʩʷ. ɸʥʘʣʠʟʠʨʫʷ 

ʧʝʨʝʨʘʙʦʪʢʫ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʥʫʞʥʦ ʩʨʘʚʥʠʪʴ ʜʦʭʦʜʳ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʝʤ ʦʪ 

ʧʝʨʝʨʘʙʦʪʘʥʥʳʭ ʦʪʭʦʜʦʚ, ʠ ʯʘʩʪʴ ʩʨʝʜʩʪʚ, ʢʦʪʦʨʫʶ ʥʘʜʦ ʙʳʣʦ ʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʩʙʦʨʘ ʪʚʝʨʜʳʭ 

ʦʪʭʦʜʦʚ ʠ ʟʘʭʦʨʦʥʝʥʠʷ. ʊʘʢʞʝ ʥʘʜʦ ʦʮʝʥʠʪʴ ʩʨʝʜʩʪʚʘ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ 

ʩʦʨʪʠʨʦʚʘʥʥʳʡ ʩʙʦʨ ʦʪʭʦʜʦʚ ʠ ʧʝʨʝʨʘʙʦʪʢʫ ʦʪʜʝʣʴʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ. ʏʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʦʙʲʝʢʪʠʚʥʦ 

ʦʮʝʥʠʪʴ ʵʪʠ ʨʘʩʭʦʜʳ, ʥʝʦʙʭʦʜʠʤʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʮʝʥʠʪʴ ʢʘʢ ʦʙʱʠʝ ʨʘʩʭʦʜʳ ʧʝʨʝʨʘʙʦʪʢʠ, ʪʘʢ ʠ ʨʝʘʣʴʥʳʡ 

ʚʳʠʛʨʳʰ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʚ ʦʙʱʫʶ ʦʮʝʥʢʫ ʚʢʣʶʯʠʪʴ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʝ ʩʦʭʨʘʥʝʥʠʝ ʩʳʨʴʷ ʠ 

ʦʩʚʦʙʦʞʜʝʥʥʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʝʤʝʣʴʥʳʝ ʧʣʦʱʘʜʠ, ʢʦʪʦʨʳʝ ʧʦʷʚʣʷʶʪʩʷ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʤʝʩʪ ʟʘʭʦʨʦʥʝʥʠʡ ʦʪʭʦʜʦʚ ʪʝʨʨʠʪʦʨʠʡ. 

ɺʘʞʥʦ ʧʦʥʷʪʴ, ʯʪʦ ʥʝ ʪʦʣʴʢʦ ʩʦʨʪʠʨʦʚʢʘ ʦʪʜʝʣʴʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʠʟ ʦʙʱʝʛʦ ʧʦʪʦʢʘ ʦʪʭʦʜʦʚ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʝʨʝʨʘʙʦʪʢʫ ʦʪʭʦʜʦʚ. ʈʝʘʣʴʥʘʷ ʧʝʨʝʨʘʙʦʪʢʘ ʙʫʜʝʪ ʩʦʟʜʘʥʘ ʪʦʛʜʘ, ʢʦʛʜʘ ʵʪʠ ʤʘʪʝʨʠʘʣʳ 

ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʫʞʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʙʫʜʝʪ ʦʙʝʩʧʝʯʝʥ 

ʨʳʥʦʢ ʩʙʳʪʘ. ʆʪʜʝʣʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʦʨʪʠʨʦʚʘʥʥʳʭ ʦʪʭʦʜʦʚ - ʫʩʣʦʚʠʝ ʜʘʣʴʥʝʡʰʝʛʦ ʨʝʛʝʥʝʨʠʨʦʚʘʥʠʷ 

ʤʘʪʝʨʠʘʣʘ, ʥʦ ʵʪʠ ʪʨʝʙʦʚʘʥʠʷ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʝʘʣʴʥʫʶ ʧʝʨʝʨʘʙʦʪʢʫ ʵʪʠʭ ʦʪʭʦʜʦʚ. ɽʩʣʠ ʵʪʠ 

ʤʘʪʝʨʠʘʣʳ ʥʝ ʥʘʭʦʜʷʪ ʨʳʥʦʢ ʩʙʳʪʘ, ʚʣʦʞʝʥʥʳʝ ʚ ʩʦʨʪʠʨʦʚʢʫ ʠ ʩʙʦʨ, ʪʦʛʜʘ ʩʨʝʜʩʪʚʘ ʥʘʧʨʘʩʥʦ 

ʠʟʨʘʩʭʦʜʦʚʘʥʳ. ʏʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʫʩʧʝʰʥʫʶ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʛʨʘʤʤʳ ʧʝʨʝʨʘʙʦʪʢʠ, ʦʨʛʘʥʠʟʘʪʦʨʘʤ 

ʫʧʨʘʚʣʝʥʠʷ ʪʚʝʨʜʳʤʠ ʙʳʪʦʚʳʤʠ ʦʪʭʦʜʘʤʠ ʥʫʞʥʦ ʜʝʡʩʪʚʦʚʘʪʴ ʧʦ ʟʘʢʦʥʘʤ ʙʠʟʥʝʩʘ - ʩʪʘʥʦʚʷʩʴ 

ʧʦʩʪʘʚʱʠʢʘʤʠ ʩʳʨʴʷ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪ ʞʝʣʘʥʠʷ ʧʝʨʝʨʘʙʦʪʯʠʢʦʚ ʩʳʨʴʷ ʠ ʧʦʢʫʧʘʪʝʣʝʡ. ʉʠʩʪʝʤʫ 

ʧʦʜʛʦʪʦʚʢʠ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʫʞʥʦ ʩʦʟʜʘʪʴ, ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʠʪʴ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʥʠʞʝ ʝʝ 

ʩʝʙʝʩʪʦʠʤʦʩʪʴ. 

 

ʉʦʟʜʘʥʠʝ ʙʝʟʦʧʘʩʥʳʭ ʜʣʷ ʩʨʝʜʳ ʦʙʲʝʢʪʦʚ ʦʙʨʘʙʦʪʢʠ ʠ ʟʘʭʦʨʦʥʝʥʠʷ 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʪʦʨʠʯʥʫʶ ʧʝʨʝʨʘʙʦʪʢʫ ʦʪʭʦʜʦʚ ʠ ʠʭ ʧʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʚʩʝ ʝʱʝ ʘʢʪʫʘʣʴʥʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʦʚʳʭ ʦʙʲʝʢʪʦʚ ʟʘʭʦʨʦʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʙʳʣʠ ʫʣʫʯʰʝʥʳ 

ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʠ ʟʘʭʦʨʦʥʝʥʠʷ ʦʪʭʦʜʦʚ. ʉʝʛʦʜʥʷ ʫʞʝ ʜʦʩʪʫʧʥʳ ʤʥʦʛʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʵʬʬʝʢʪʠʚʥʫʶ ʦʙʨʘʙʦʪʢʫ ʦʪʭʦʜʦʚ ʠ ʙʝʟʦʧʘʩʥʦʝ ʜʣʷ ʩʨʝʜʳ ʟʘʭʦʨʦʥʝʥʠʝ, ʥʘʧʨʠʤʝʨ, 

ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʞʠʛʘʥʠʶ ʦʪʭʦʜʦʚ ʩʦʜʝʨʞʘʪ ʫʩʣʦʚʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʝʨʝʨʘʙʦʪʢʠ, 

ʢʦʥʪʨʦʣʴ ʵʤʠʩʩʠʡ (ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʠ ʜʨʫʛʠʝ ʟʘʛʨʷʟʥʝʥʠʷ) ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʡ ʚʦʟʜʫʰʥʦʡ 

ʦʯʠʩʪʥʦʡ ʩʠʩʪʝʤʳ. ʇʦʜʛʦʪʘʚʣʠʚʘʷ ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʪʭʦʜʳ ʢ ʙʝʟʦʧʘʩʥʦʤʫ ʟʘʭʦʨʦʥʝʥʠʶ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʠʩʧʦʣʴʟʫʶʪ ʤʝʪʦʜʳ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ. ɺ ʣʫʯʰʠʭ ʤʝʩʪʘʭ ʟʘʭʦʨʦʥʝʥʠʷ ʠʤʝʶʪʩʷ ʩʠʩʪʝʤʳ 

ʩʙʦʨʘ ʠʥʬʠʣʴʪʨʘʪʘ, ʩʣʦʠ ʠʟʦʣʷʮʠʠ ʦʩʥʦʚʳ, ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʛʘʟʘ, ʤʦʥʠʪʦʨʠʥʛ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʘ ʪʘʢʞʝ 

ʜʨʫʛʠʝ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʤʝʥʴʰʝʥʠʝ ʟʘʛʨʷʟʥʝʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠʣʠ ʧʦʣʥʦʝ ʝʛʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ. ɿʘʢʨʳʚʘʷ ʤʝʩʪʘ ʟʘʭʦʨʦʥʝʥʠʷ, ʧʨʝʜʧʨʠʷʪʠʝʤ 

ʚʳʧʦʣʥʷʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʝʡʩʪʚʠʷ ʧʦ ʩʘʥʘʮʠʠ ʠ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʟʝʤʣʠ. 

 

ʈʝʘʣʠʟʘʮʠʷ ʧʨʠʥʮʠʧʘ "ʇʣʘʪʠʪ ʪʦʪ, ʢʪʦ ʟʘʛʨʷʟʥʷʝʪ" 

 

ʆʙʳʯʥʦ ʠʩʪʠʥʥʳʝ ʨʘʩʭʦʜʳ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʪʚʝʨʜʳʤʠ ʦʪʭʦʜʘʤʠ ʩʧʨʷʪʘʥʳ ʠ ʜʘʣʝʢʠ ʦʪ ʩʬʝʨʳ 

ʚʣʠʷʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʠ ʧʦʪʨʝʙʠʪʝʣʷ. ʕʪʦ ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʪʨʝʤʣʝʥʠʶ ʫʤʝʥʴʰʠʪʴ ʦʙʲʝʤʳ 

ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʦʪʭʦʜʦʚ. ʅʝʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʟʘʭʦʨʦʥʝʥʠʝ ʦʪʭʦʜʦʚ ʚ ʙʫʜʫʱʝʤ ʧʦʪʨʝʙʫʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʦʯʠʩʪʢʫ ʠ ʩʘʥʘʮʠʶ, ʥʦ ʠʩʧʦʣʥʠʪʝʣʠ ʦʙʳʯʥʦ ʥʝ ʪʝ, ʢʪʦ ʧʨʦʠʟʚʝʣʠ ʟʘʛʨʷʟʥʝʥʠʝ. 

ʅʝʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʜʝʡʩʪʚʠʷ ʢʦʤʧʘʥʠʡ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʦʪʭʦʜʘʤʠ ʤʦʛʫʪ ʩʦʟʜʘʪʴ ʦʪʨʠʮʘʪʝʣʴʥʳʝ 

ʧʦʩʣʝʜʩʪʚʠʷ, ʥʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʢʦʪʦʨʳʭ ʙʫʜʫʪ ʥʫʞʥʳ ʙʦʣʴʰʠʝ ʤʘʪʝʨʠʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ. ɺʩʝ ʵʪʠ 

ʨʘʩʭʦʜʳ ʙʳʣʦ ʙʳ ʥʝʦʙʭʦʜʠʤʦ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʟʘʩʪʘʚʣʷʷ ʟʘ ʥʠʭ ʧʣʘʪʠʪʴ ʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʨʝʜʳ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʧʣʘʪʠʪ ʣʠ ʧʦʣʥʫʶ 

ʮʝʥʫ ʟʘ ʩʚʦʡ ʧʨʦʩʪʫʧʦʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʚʠʥʦʚʥʠʢ, ʠʣʠ ʚʩʝ ʙʫʜʝʪ ʧʦʢʨʳʪʦ ʢʦʩʚʝʥʥʳʤ ʧʫʪʝʤ ʠʟ ʜʨʫʛʠʭ 

ʠʩʪʦʯʥʠʢʦʚ. 

ʇʨʦʛʨʘʤʤʳ "ʇʣʘʪʠ, ʝʩʣʠ ʪʳ ʚʳʙʨʘʩʳʚʘʝʰʴ", ʢʦʪʦʨʳʝ ʥʘʢʣʘʜʳʚʘʶʪ ʧʣʘʪʝʞʠ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʦʪʭʦʜʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʙʲʝʤʫ ʚʳʙʨʦʰʝʥʥʳʭ ʦʪʭʦʜʦʚ, ʦʜʠʥ ʠʟ ʧʨʠʤʝʨʦʚ, ʢʘʢ ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʠʥʠʮʠʘʪʠʚʫ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʦʪʭʦʜʦʚ ʠ ʠʭ ʧʝʨʝʨʘʙʦʪʢʠ. 

ɼʝʡʩʪʚʠʷ, ʦʧʠʨʘʶʱʠʝʩʷ ʥʘ ʨʳʥʦʯʥʫʶ ʵʢʦʥʦʤʠʢʫ, ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ 

ʨʝʰʝʥʠʷ ʜʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ ʨʝʰʝʥʠʡ, ʘ ʪʘʢʞʝ ʩʜʝʣʘʪʴ ʠʭ ʥʘʤʥʦʛʦ ʙʦʣʝʝ ʜʝʡʩʪʚʝʥʥʳʤʠ. ʂʘʢ 

ʚʦʟʤʦʞʥʳʝ ʚʠʜʳ ʨʝʘʣʠʟʘʮʠʠ ʧʦʣʠʪʠʢʠ ʦʪʭʦʜʦʚ ʤʦʛʫʪ ʙʳʪʴ ʦʩʤʦʪʨʝʥʳ ʪʘʢʞʝ ʜʨʫʛʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʨʝʰʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʥʘʣʦʛʠ ʥʘ ʟʘʛʨʷʟʥʝʥʠʝ ʠ ʩʠʩʪʝʤʘ ʜʝʧʦʟʠʪʦʚ. 

 

ʋʯʘʩʪʠʝ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʠ ʝʝ ʦʙʨʘʟʦʚʘʥʠʝ 

 

ʇʦʜʘʚʘʷ ʨʝʘʣʴʥʳʝ ʜʘʥʥʳʝ ʠ ʠʥʬʦʨʤʘʮʠʶ ʣʶʜʷʤ, ʧʨʠʥʠʤʘʶʱʠʤ ʨʝʰʝʥʠʷ, ʯʘʩʪʦ ʤʦʞʥʦ ʜʦʩʪʠʯʴ 
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ʥʝʦʞʠʜʘʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʫʣʫʯʰʝʥʠʶ ʩʨʝʜʳ. ʂʘʢ ʧʦʫʯʠʪʝʣʴʥʳʡ 

ʧʨʠʤʝʨ, ʟʜʝʩʴ ʤʦʛʫʪ ʙʳʪʴ ʫʧʦʤʷʥʫʪʳ ʘʢʮʠʠ, ʢʦʪʦʨʳʝ ʜʦʩʪʠʛʣʠ ʪʦʛʦ, ʯʪʦ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʙʳʣʠ 

ʚʳʥʫʞʜʝʥʳ ʠʥʬʦʨʤʠʨʦʚʘʪʴ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ ʦ ʪʦʢʩʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʝʥʠʷʭ, ʢʦʪʦʨʳʝ ʦʥʠ ʚʚʦʜʷʪ ʚ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʳʟʳʚʘʝʪ ʘʢʪʠʚʥʦʩʪʴ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ. ʆʙʱʝʩʪʚʝʥʥʦʩʪʴ 

ʪʨʝʙʫʝʪ ʫʤʝʥʴʰʠʪʴ ʪʘʢʠʝ ʚʳʙʨʦʩʳ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʥʠʮʠʘʪʠʚʝ ʧʨʦʤʳʰʣʝʥʥʠʢʦʚ ʩʦʟʜʘʪʴ ʧʨʦʛʨʘʤʤʳ, 

ʯʪʦʙʳ ʚʳʙʨʦʩʳ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʙʳʣʠ ʙʳ ʫʤʝʥʴʰʝʥʳ. ʀʥʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ - ʩʠʣʴʥʦʝ 

ʦʨʫʞʠʝ, ʢʦʪʦʨʦʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʞʝʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʜʦʩʪʠʞʝʥʠʝ ʨʝʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʀʥʬʦʨʤʠʨʦʚʘʥʥʘʷ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ - ʩʠʣʘ, ʢʦʪʦʨʘʷ ʙʝʨʝʪʩʷ ʚʦ ʚʥʠʤʘʥʠʝ ʧʨʠ ʟʘʱʠʪʝ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʘ ʪʦʯʥʘʷ ʠ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ. 

ʆʙʨʘʟʦʚʘʥʠʝ ʚ ʩʬʝʨʝ ʩʨʝʜʳ ʦʯʝʥʴ ʚʘʞʥʦ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʘ: 

Å ʧʦʜʜʝʨʞʢʘ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʦʙʨʘʙʦʪʢʠ ʪʚʝʨʜʳʭ ʦʪʭʦʜʦʚ ʠ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ; 

Å ʧʦʜʜʝʨʞʢʘ ʦʙʫʯʝʥʠʷ ʫʯʠʪʝʣʝʡ; 

Å ʩʪʠʧʝʥʜʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ; 

Å ʠʥʪʝʛʨʘʮʠʷ ʵʣʝʤʝʥʪʦʚ ʦʙʫʯʝʥʠʷ ʠʟ ʦʙʣʘʩʪʠ ʦʙʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʚ ʠʥʞʝʥʝʨʥʳʝ ʥʘʫʢʠ, ʥʘʫʢʠ 

ʧʨʘʚʘ, ʵʢʦʥʦʤʠʢʠ ʠ ʙʠʟʥʝʩʘ, ʘ ʪʘʢʞʝ ʚ ʜʨʫʛʠʝ ʜʠʩʮʠʧʣʠʥʳ. 

 

ʆʯʝʥʴ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʧʦʥʠʤʘʥʠʝ ʩʨʝʜʳ ʠ ʫʧʨʘʚʣʝʥʠʷ ʦʪʭʦʜʘʤʠ ʫ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ 

ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ, ʯʪʦʙʳ ʜʦʩʪʠʯʴ ʧʦʜʜʝʨʞʢʠ ʚ ʩʣʝʜʫʶʱʠʭ ʧʦʢʦʣʝʥʠʷʭ ʜʣʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʨʦʩʪʘ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʦʪʭʦʜʘʤʠ. 

 

2.3. ʅʦʨʤʘʪʠʚʥʳʝ ʘʢʪʳ ʠ ʧʦʣʠʪʠʯʝʩʢʠʝ ʜʦʢʫʤʝʥʪʳ ʧʦ ʦʙʨʘʱʝʥʠʶ ʩ ʦʪʭʦʜʘʤʠ 

 

 ʂʘʢ ʦʩʥʦʚʥʦʡ ʟʘʢʦʥ ʚ ʵʪʦʡ ʩʬʝʨʝ ʩʯʠʪʘʝʪʩʷ ɼʠʨʝʢʪʠʚʘ 75/442/ɽɽʂ ʉʦʚʝʪʘ ɽʉ ʦʪ 15 

ʠʶʣʷ 1975 ʛʦʜʘ ʦʙ ʦʪʭʦʜʘʭ. ʆʥʘ ʦʧʨʝʜʝʣʷʝʪ, ʯʪʦ ʛʦʩʫʜʘʨʩʪʚʘ - ʫʯʘʩʪʥʠʢʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʢʦʪʦʨʳʝ ʦʛʨʘʥʠʯʠʚʘʶʪ ʧʦʷʚʣʝʥʠʝ ʦʪʭʦʜʦʚ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʠʭ 

ʚʪʦʨʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʝ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ, ʨʝʛʝʥʝʨʠʨʦʚʘʥʠʶ ʩʳʨʴʷ ʠ, ʚʦʟʤʦʞʥʦ, ʵʥʝʨʛʠʠ ʠʟ ʥʠʭ, ʘ ʪʘʢʞʝ 

ʣʶʙʳʝ ʜʨʫʛʠʝ ʚʠʜʳ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ. ɻʦʩʫʜʘʨʩʪʚʘ ï ʫʯʘʩʪʥʠʢʠ ɽʉ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʯʪʦʙʳ ʟʘʭʦʨʦʥʝʥʠʝ ʦʪʭʦʜʦʚ ʧʨʦʠʩʭʦʜʠʣʦ, ʥʝ ʧʦʜʚʝʨʛʘʷ ʦʧʘʩʥʦʩʪʠ 

ʯʝʣʦʚʝʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʠ ʙʝʟ ʚʨʝʜʘ ʜʣʷ ʩʨʝʜʳ, ʥʝ ʧʦʜʚʝʨʛʘʷ ʦʧʘʩʥʦʩʪʠ ʚʦʜʫ, ʚʦʟʜʫʭ, ʧʦʯʚʫ, ʘ ʪʘʢʞʝ ʨʘʩʪʝʥʠʷ 

ʠ ʞʠʚʦʪʥʳʭ; ʙʝʟ ʩʦʟʜʘʥʠʷ ʥʝʫʜʦʙʩʪʚ ʠʟ-ʟʘ ʰʫʤʘ ʠʣʠ ʟʘʧʘʭʘ; ʙʝʟ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʩʨʝʜʫ ʩʝʣʘ, ʘ 

ʪʘʢʞʝ ʜʨʫʛʠʝ ʪʨʝʙʦʚʘʥʠʷ. ɼʠʨʝʢʪʠʚʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ; ʯʪʦ ʛʦʩʫʜʘʨʩʪʚʘ-ʫʯʘʩʪʥʠʢʠ ʩʦʟʜʘʶʪ ʠʣʠ 

ʠʟʙʠʨʘʶʪ ʢʦʤʧʝʪʝʥʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ (ʫʯʨʝʞʜʝʥʠʷ), ʢʦʪʦʨʦʝ ʦʪʚʝʯʘʝʪ ʟʘ ʜʝʡʩʪʚʠʷ ʚ ʩʬʝʨʝ ʟʘʭʦʨʦʥʝʥʠʷ 

ʦʪʭʦʜʦʚ - ʧʣʘʥʠʨʦʚʘʥʠʝ, ʦʨʛʘʥʠʟʘʮʠʶ, ʨʘʟʨʝʰʝʥʠʝ ʠ ʥʘʜʟʦʨ. ɻʦʩʫʜʘʨʩʪʚʘ ï ʫʯʘʩʪʥʠʢʠ ʚʳʜʚʠʛʘʶʪ 

ʪʨʝʙʦʚʘʥʠʷ, ʯʪʦʙʳ ʢʘʞʜʳʡ ʚʣʘʜʝʣʝʮ ʦʪʭʦʜʦʚ ʟʘʙʦʪʠʣʩʷ ʦ ʪʦʤ, ʯʪʦʙʳ ʦʪʭʦʜʳ ʩʦʙʠʨʘʣ ̡˰̧̖̔̏̅ɯʠʣʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʙʦʨʱʠʢ ʦʪʭʦʜʦʚ, ʧʨʝʜʧʨʠʷʪʠʝ ʧʦ ʟʘʭʦʨʦʥʝʥʠʶ ʦʪʭʦʜʦʚ, ʠʣʠ ʞʝ ʦʪʭʦʜʳ ʙʳʣʠ ʙʳ 

ʟʘʭʦʨʦʥʝʥʳ ʩʚʦʠʤʠ ʩʠʣʘʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ̒̓˸˷̗̖̔̎̑̓˸̧̏̏̎̄ɯʤʝʨʦʧʨʠʷʪʠʷʤʠ. ʕʪʘ ʜʠʨʝʢʪʠʚʘ ʚ ʪʝʯʝʥʠʝ 

ʚʨʝʤʝʥʠ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʙʳʣʘ ʜʦʧʦʣʥʝʥʘ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʘ. 

ɼʠʨʝʢʪʠʚʘ 91/156/ɽɽʂ ʦʪ 18 ʤʘʨʪʘ 1991 ʛʦʜʘ, ʢʦʪʦʨʘʷ ʠʟʤʝʥʠʣʘ ɼʠʨʝʢʪʠʚʫ 75/442/ɽɽʂ ʦʙ 

ʦʪʭʦʜʘʭ, ʙʳʣʘ ʧʨʠʥʷʪʘ, ʯʪʦʙʳ ʦʛʨʘʥʠʯʠʪʴ ʧʦʷʚʣʝʥʠʝ ʦʪʭʦʜʦʚ, ʦʩʦʙʝʥʥʦ ʩʧʦʩʦʙʩʪʚʫʷ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʙʝʟʦʪʭʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʚʪʦʨʠʯʥʦ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʳʭ ʠ ʧʦʚʪʦʨʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʦʜʫʢʪʦʚ, ʫʯʠʪʳʚʘʷ 

ʠʤʝʶʱʠʝʩʷ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʨʳʥʦʯʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʝʨʝʨʘʙʦʪʘʥʥʳʭ ʠʣʠ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ 

ʦʪʭʦʜʦʚ, ʘ ʪʘʢʞʝ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʦʙʱʫʶ ʪʝʨʤʠʥʦʣʦʛʠʶ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʦʪʭʦʜʦʚ. ʈʝʰʝʥʠʝ ʂʦʤʠʩʩʠʠ 

2000/532/ɽʉ ʦʪ 3 ʤʘʷ 2000 ʛʦʜʘ ʟʘʤʝʥʠʣʦ ʨʘʥʝʝ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʈʝʰʝʥʠʷ 94/3/ɽʉ ʠ 94/904/ɽʉ. ʕʪʦʡ 

ʜʠʨʝʢʪʠʚʦʡ ʙʳʣ ʩʦʟʜʘʥ ʥʦʚʳʡ ʝʜʠʥʳʡ ʉʧʠʩʦʢ ʦʪʭʦʜʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɼʠʨʝʢʪʠʚʦʡ 75/442/ɽɽʉ ʦʙ 

ʦʪʭʦʜʘʭ ʠ ɼʠʨʝʢʪʠʚʦʡ 91/689/ɽɽʉ ʦʙ ʦʧʘʩʥʳʭ ʦʪʭʦʜʘʭ. 

ɼʦʩʪʠʞʝʥʠʝ ʝʜʠʥʩʪʚʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʙʘʟʳ 

 

ʈʝʛʠʦʥʘʣʴʥʘʷ ʟʘʢʦʥʦʜʘʪʝʣʴʥʘʷ ʙʘʟʘ ʚ ʩʬʝʨʝ ʦʙʨʘʱʝʥʠʷ ʩ ʦʪʭʦʜʘʤʠ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠ ʦʪʨʘʞʘʪʴ ʧʨʠ ʵʪʦʤ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʛʠʦʥʘ, ʚ ʯʘʩʪʥʦʩʪʠ - ʩʪʝʧʝʥʴ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʝʛʦ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ. ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʦʩʦʙʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ, 

ʩʘʥʠʪʘʨʥʳʭ ʠʣʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʘʚʠʣ ʠ ʥʦʨʤ ʧʨʠʚʝʣʦ ʙʳ ʣʠʙʦ ʢ ʧʨʦʪʠʚʦʨʝʯʠʷʤ ʤʝʞʜʫ ʬʝʜʝʨʘʣʴʥʳʤʠ ʠ 

ʤʝʩʪʥʳʤʠ ʟʘʢʦʥʘʤʠ, ʣʠʙʦ ʢ ʙʝʩʧʦʣʝʟʥʦʤʫ ʧʦʚʪʦʨʝʥʠʶ ʚ ʤʝʩʪʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ. 

 

ʂʦʥʢʨʝʪʠʟʘʮʠʷ ʩʦʜʝʨʞʘʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʘʢʪʦʚ 
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ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʫʩʪʘʥʦʚʠʪʴ ʫʨʦʚʝʥʴ ʩʥʠʞʝʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʚʳʙʨʦʩʘʭ 

ʤʫʩʦʨʦʩʞʠʛʘʪʝʣʴʥʳʭ ʟʘʚʦʜʦʚ ʠ ʦʪʭʦʜʷʱʝʡ ʞʠʜʢʦʩʪʠ ʧʦʣʠʛʦʥʦʚ ʧʦ ʟʘʭʦʨʦʥʝʥʠʶ ʦʪʭʦʜʦʚ, ʟʘʧʨʝʱʝʥʠʝ ʢ 

ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʛʦʜʫ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʝʥʘʜʣʝʞʘʱʠʤ ʦʙʨʘʟʦʤ ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʧʦʣʠʛʦʥʦʚ ʠ 

ʤʫʩʦʨʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʟʘʚʦʜʦʚ ʠ ʪ. ʧ. 

 

ʆʙʝʩʧʝʯʝʥʠʝ ʩʪʘʙʠʣʴʥʦʩʪʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʙʘʟʳ 

 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤʳ ʟʘʢʦʥʦʚ ʚ ʦʙʣʘʩʪʠ ʦʙʨʘʱʝʥʠʷ ʩ ʦʪʭʦʜʘʤʠ ʥʝʦʙʭʦʜʠʤʦ ʩʨʘʟʫ ʦʧʨʝʜʝʣʠʪʴ 

ʩʠʩʪʝʤʫ ʧʨʠʦʨʠʪʝʪʦʚ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʮʝʣʠ, ʯʪʦʙʳ ʥʝ ʚʦʟʥʠʢʘʣʦ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʧʦʩʪʦʷʥʥʦʤ ʧʝʨʝʩʤʦʪʨʝ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. ʏʘʩʪʳʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʙʘʟʳ ʩʦʟʜʘʶʪ ʧʨʝʧʷʪʩʪʚʠʷ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ 

ʠʥʚʝʩʪʠʮʠʡ ʚ ʵʪʫ ʩʬʝʨʫ, ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ. 

 

ɿʘʢʦʥʦʜʘʪʝʣʴʥʦʝ ʟʘʢʨʝʧʣʝʥʠʝ ʧʨʠʥʮʠʧʘ çʧʨʦʠʟʚʦʜʠʪʝʣʴ ʦʪʭʦʜʦʚ ʧʣʘʪʠʪè 

 

ʈʫʢʦʚʦʜʩʪʚʫʷʩʴ ʵʪʠʤ ʧʨʠʥʮʠʧʦʤ, ʦʩʥʦʚʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʩʙʦʨ ʠ ʧʝʨʝʨʘʙʦʪʢʫ ʦʪʭʦʜʦʚ ʩʣʝʜʫʝʪ 

ʧʝʨʝʥʝʩʪʠ ʥʘ ʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ɹʶʜʞʝʪ ʜʦʣʞʝʥ ʦʧʣʘʯʠʚʘʪʴ ʣʠʰʴ ʪʫ ʯʘʩʪʴ ʩʨʝʜʩʪʚ, ʢʦʪʦʨʫʶ ʥʝʣʴʟʷ 

ʩʦʙʨʘʪʴ ʩ ʤʘʣʦʠʤʫʱʝʛʦ ʥʘʩʝʣʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦ ʤʥʦʛʠʭ ʛʦʩʫʜʘʨʩʪʚʘʭ ʩ ʬʠʟʠʯʝʩʢʠʭ ʠ 

ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ ʚʟʠʤʘʝʪʩʷ ʧʣʘʪʘ ʟʘ ʩʙʦʨ ʠ ʚʳʚʦʟ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ, ʘ ʧʦʯʪʠ ʚʩʝ ʨʘʩʭʦʜʳ ʟʘ ʠʭ 

ʧʝʨʝʨʘʙʦʪʢʫ ʦʧʣʘʯʠʚʘʝʪ ʙʶʜʞʝʪ. ʉʠʪʫʘʮʠʷ ʜʦʣʞʥʘ ʤʝʥʷʪʴʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʨʦʠʟʚʦʜʠʪʝʣʠ 

ʦʪʭʦʜʦʚ ʦʧʣʘʯʠʚʘʣʠ ʚʩʝ ʨʘʩʭʦʜʳ ʧʦ ʩʙʦʨʫ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʠ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʠ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʫʤʝʥʴʰʝʥʠʠ ʠʭ ʢʦʣʠʯʝʩʪʚʘ. 
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ʊʝʤʘ 3. ʋʇʈɸɺʃɽʅʀɽ ʆʊʍʆɼɸʄʀ 

 

3.1. ʉʭʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʪʭʦʜʘʤʠ ʠ ʠʭ ʵʣʝʤʝʥʪʳ 

ʊʦʪ, ʢʪʦ ʩʦʙʠʨʘʝʪ ʦʪʭʦʜʳ, ʯʘʩʪʦ ʦʧʨʝʜʝʣʷʝʪ ʠʭ ʜʘʣʴʥʝʡʰʫʶ ʦʙʨʘʙʦʪʢʫ. ɽʩʣʠ ʚʩʝ ʦʪʭʦʜʳ, ʥʝ 

ʦʪʩʦʨʪʠʨʦʚʘʚ, ʩʦʙʠʨʘʶʪ ʚʤʝʩʪʝ ʚ ʦʜʥʦʤ ʢʦʥʪʝʡʥʝʨʝ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʯʪʦ ʠʭ ʟʘʭʦʨʦʥʷʪ ʥʘ ʧʦʣʠʛʦʥʝ ʠʣʠ ʥʘ 

ʩʚʘʣʢʝ, ʠʣʠ ʞʝ ʩʦʞʛʫʪ. ɽʩʣʠ ʦʪʭʦʜʳ ʩʦʨʪʠʨʫʶʪ ʧʦ ʬʨʘʢʮʠʷʤ ʫʞʝ ʥʘ ʤʝʩʪʝ ʠʭ ʧʦʷʚʣʝʥʠʷ ï ʚ ʜʦʤʘʰʥʠʭ 

ʭʦʟʷʡʩʪʚʘʭ, ʚ ʫʯʨʝʞʜʝʥʠʷʭ ʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ - ʪʦʛʜʘ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʠʭ ʙʫʜʫʪ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ, ʠʩʧʦʣʴʟʫʷ 

ʢʘʢ ʚʪʦʨʠʯʥʦʝ ʩʳʨʴʝ. ʏʝʤ ʣʫʯʰʝ ʦʪʭʦʜʳ ʦʪʩʦʨʪʠʨʫʶʪ ʥʘ ʤʝʩʪʝ ʠʭ ʧʦʷʚʣʝʥʠʷ, ʪʝʤ ʵʢʦʥʦʤʠʯʥʝʝ ʠ ʣʝʛʯʝ 

ʧʝʨʝʜʘʪʴ ʠʭ ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ. ʆʙʱʘʷ ʩʭʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʙʳʪʦʚʳʤʠ ʦʪʭʦʜʘʤʠ (ʩʦʟʜʘʥʠʝ ʦʪʭʦʜʦʚ, ʩʙʦʨ, 

ʧʝʨʝʨʘʙʦʪʢʘ ʠʣʠ  ʟʘʭʦʨʦʥʝʥʠʝ) ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 3.1. ʅʘ ʨʠʩʫʥʢʝ ʪʘʢʞʝ ʧʦʢʘʟʘʥʳ ʚʦʟʤʦʞʥʳʝ ʧʨʦʜʫʢʪʳ 

ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʚʪʦʨʠʯʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʵʥʝʨʛʠʶ ʠʣʠ ʧʦʯʚʝʥʥʦʝ 

ʫʜʦʙʨʝʥʠʝ.  

 
 

 

 

ʇʈʆʀɿɺʆɼʉʊɺʆ 

ʇʨʦʠʟʚʦʜʠʪʝʣʠ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ  
(ʜʦʤʘʰʥʠʝ ʭʦʟʷʡʩʪʚʘ ʠ ʩʭʦʞʠʝ ʩ ʥʠʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʠ) 

 

ʉʆʈʊʀʈʆɺʂɸ 
 

ʅʝʩʦʨʪʠʨʦʚʘʥʥʳʝ 
ʦʪʭʦʜʳ 

ʈʘʟʜʝʣʴʥʳʡ ʩʙʦʨ ʠ 
ʩʦʨʪʠʨʦʚʢʘ 

 

ʂʫʭʦʥʥʳʝ 
ʠ ʟʝʣʸʥʳʝ 

 

ʆɹʈɸɹʆʊʂɸ 

 

ʇʈʆɼɸɾɸ 

ʇʦʣʠʛʦʥ ʇʝʨʝʨʘ-
ʙʦʪʢʘ 

ɹʠʦʣ.ʧʝ-
ʨʝʨʘʙʦʪʢʘ 

ʕʥʝʨʛʠʷ ʄʘʪʝʨʠʘ-
ʣ  r

ʂʦʤʧʦʩʪ, 
ʙʠʦʛʘʟ 

ʇʝʨʝʨʘʙʘʪʳʚʘ-
ʝʤʳʝ  

 

ʉʞʠʛʘ- 
ʥʠʝ 

 

ʈʠʩʫʥʦʢ 3.1.  ʕʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʪʭʦʜʘʤʠ 

 

ʊʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ʦʪʭʦʜʘʤʠ ʬʦʨʤʠʨʫʶʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʯʘʩʪʴ  ʨʘʩʭʦʜʦʚ. ʇʨʠ  

ʧʣʘʥʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʪʭʦʜʘʤʠ, ʥʫʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʜʚʘ ʛʣʘʚʥʳʭ ʚʦʧʨʦʩʘ: 1) ʢʘʢʠʝ ʤʝʪʦʜʳ 

ʧʝʨʝʨʘʙʦʪʢʠ ʠʣʠ  ʟʘʭʦʨʦʥʝʥʠʷ ʦʪʭʦʜʦʚ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ, 2) ʢʘʢʘʷ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʠ 

ʜʦʤʠʥʠʨʫʶʱʠʝ ʚʠʜʳ ʞʠʣʠʱ (ʤʥʦʛʦʵʪʘʞʥʘʷ ʟʘʩʪʨʦʡʢʘ ʠʣʠ ʯʘʩʪʥʳʝ ʜʦʤʘ). ʆʪʚʝʪʳ ʥʘ ʵʪʠ ʚʦʧʨʦʩʳ 

ʦʧʨʝʜʝʣʷʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʩʙʦʨʘ ʦʪʭʦʜʦʚ, ʚʠʜʳ ʢʦʥʪʝʡʥʝʨʦʚ ʠ ʤʘʰʠʥ, ʣʦʛʠʩʪʠʢʫ ʪʨʘʥʩʧʦʨʪʘ ʠ 

ʪ.ʜ..  

ʋ ʥʝʩʦʨʪʠʨʦʚʘʥʥʳʭ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ  ʦʛʨʘʥʠʯʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʨʘʙʦʪʢʠ. ʊʨʘʜʠʮʠʦʥʥʦ ʠʭ 

ʠʣʠ ʦʪʧʨʘʚʣʷʶʪ ʥʘ ʩʚʘʣʢʠ ʠʣʠ ʧʦʣʠʛʦʥʳ, ʠʣʠ ʩʞʠʛʘʶʪ. ɽʚʨʦʧʝʡʩʢʘʷ ʂʦʤʠʩʩʠʷ  ʵʪʠ ʤʝʪʦʜʳ ʚʩʝ ʙʦʣʴʰʝ 

ʦʛʨʘʥʠʯʠʚʘʝʪ. ɿʘʭʦʨʦʥʝʥʠʝ ʦʪʭʦʜʦʚ ʯʘʩʪʦ ʚʳʟʳʚʘʝʪ ʥʝʜʦʙʨʦʞʝʣʘʪʝʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ ʦʢʨʝʩʪʥʦʛʦ 

ʥʘʩʝʣʝʥʠʷ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʢʘʯʝʩʪʚʝʥʥʦʝ ʩʞʠʛʘʥʠʝ ʩʯʠʪʘʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʜʦʨʦʛʠʤ ʤʝʪʦʜʦʤ.  

ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʜʦʣʛʦʩʨʦʯʥʳʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʤʝʪʦʜʳ, ʪʘʢʠʝ ʢʘʢ ʧʝʨʝʨʘʙʦʪʢʘ ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ, ʩʯʠʪʘʶʪʩʷ ʣʫʯʰʠʤʠ. ʆʥʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʜʦʭʦʜʳ ʦʪ 

ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʫʤʝʥʴʰʘʶʪ ʢʦʣʠʯʝʩʪʚʦ ʟʘʭʦʨʦʥʷʝʤʳʭ ʦʪʭʦʜʦʚ.  

ʏʪʦʙʳ ʚʥʝʜʨʠʪʴ ʵʪʠ ʤʝʪʦʜʳ ʚ ʞʠʟʥʴ, ʥʝʦʙʭʦʜʠʤ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʙʦʨ ʠ ʩʦʨʪʠʨʦʚʢʘ ʦʪʭʦʜʦʚ, ʢʦʪʦʨʫʶ 

ʤʦʛʫʪ ʯʘʩʪʠʯʥʦ ʚʳʧʦʣʥʷʪʴ ʚ ʜʦʤʘʰʥʠʭ ʭʦʟʷʡʩʪʚʘʭ, ʘ ʪʘʢʞʝ ʦʧʝʨʘʪʦʨʳ ʦʙʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ.  

ʂʘʯʝʩʪʚʝʥʥʘʷ ʩʦʨʪʠʨʦʚʢʘ ʦʪʭʦʜʦʚ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʨʘʩʭʦʜʦʚ ʧʨʠ 

ʧʝʨʝʨʘʙʦʪʢʝ ʦʪʭʦʜʦʚ ʚ ʦʜʥʦʨʦʜʥʳʭ ʧʦʪʦʢʘʭ ʤʘʪʝʨʠʘʣʦʚ. ʄʘʪʝʨʠʘʣʳ, ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʝ ʢ ʧʝʨʝʨʘʙʦʪʢʝ, ʩ 

ʙʦʣʴʰʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʦʠʤʦʩʪʴʶ, ʵʪʦ: ʙʫʤʘʛʘ, ʢʘʨʪʦʥ, ʘʣʶʤʠʥʠʝʚʘʷ ʪʘʨʘ, ʩʪʝʢʣʦ, ʧʣʘʩʪʤʘʩʩʦʚʘʷ 

ʫʧʘʢʦʚʢʘ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʨʘʟʣʘʛʘʶʱʠʝʩʷ ʦʪʭʦʜʳ.  

ʉʦʨʪʠʨʦʚʢʘ ʦʪʭʦʜʦʚ ʤʦʞʝʪ ʙʳʪʴ ʦʨʛʘʥʠʟʦʚʘʥʘ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦ, ʩʦʨʪʠʨʫʷ ʦʪʭʦʜʳ ʥʘ ʩʪʘʥʮʠʷʭ 

ʮʝʥʪʨʘʣʴʥʦʡ ʩʦʨʪʠʨʦʚʢʠ, ʠʣʠ ʵʪʦ ʜʝʣʘʶʪ ʩʘʤʠ ʜʦʤʘʰʥʠʝ ʭʦʟʷʡʩʪʚʘ. ʋ ʦʙʝʠʭ ʩʠʩʪʝʤ ʝʩʪʴ ʢʘʢ ʧʣʶʩʳ, ʪʘʢ ʠ 

ʤʠʥʫʩʳ. ʏʘʩʪʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʯʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʦʨʪʠʨʦʚʘʥʥʳʝ ʦʪʭʦʜʳ ʦʪ ʜʦʤʘʰʥʠʭ ʭʦʟʷʡʩʪʚ ʥʫʞʥʦ 

ʝʱʝ ʨʘʟ ʧʝʨʝʩʦʨʪʠʨʦʚʘʪʴ ʥʘ ʣʠʥʠʷʭ ʩʦʨʪʠʨʦʚʢʠ.  
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ʆʪʩʦʨʪʠʨʦʚʢʘ ʙʠʦʣʦʛʠʯʝʩʢʠ  ʨʘʟʣʘʛʘʶʱʠʭʩʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʦʪ ʦʩʪʘʣʴʥʳʭ ʦʪʭʦʜʦʚ ʫʞʝ ʚ 

ʠʩʪʦʯʥʠʢʝ ʠʭ ʧʦʷʚʣʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʡ ʩʦʨʪʠʨʦʚʢʝ ʠ ʧʝʨʝʨʘʙʦʪʢʝ ʦʩʪʘʣʴʥʳʭ ʦʪʭʦʜʦʚ. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʥʠ ʙʦʣʝʝ ʯʠʩʪʳʝ ʠ ʩʦʜʝʨʞʘʪ ʤʝʥʴʰʝ ʚʣʘʞʥʦʩʪʠ, ʧʦʵʪʦʤʫ ʠʭ ʣʝʛʯʝ ʧʝʨʝʨʘʙʦʪʘʪʴ.  

 

ɿʘʭʦʨʦʥʝʥʠʝ ʦʪʭʦʜʦʚ
1
- ʚʩʝ ʝʱʝ ʛʣʘʚʥʳʡ ʤʝʪʦʜ ʦʙʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ. ʇʦʯʪʠ ʧʦʣʦʚʠʥʘ ʠʟ 

ʧʨʦʠʟʚʝʜʝʥʥʦʛʦ ʦʙʲʝʤʘ ʦʪʭʦʜʦʚ (48,8%) ʚ ɽʚʨʦʧʝʡʩʢʠʭ ʛʦʩʫʜʘʨʩʪʚʘʭ, ʧʦ ʜʘʥʥʳʤ  2003 ʛʦʜʘ, ʙʳʣʠ 

ʟʘʭʦʨʦʥʝʥʳ.
2
 ʆʜʥʘʢʦ ʪʝʥʜʝʥʮʠʷ - ʟʘʭʦʨʦʥʷʪʴ ʦʪʭʦʜʳ - ʫʤʝʥʴʰʘʝʪʩʷ, ʧʦʪʦʤʫ ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠʭ 

ʚʪʦʨʠʯʥʘʷ ʧʝʨʝʨʘʙʦʪʢʘ, ʘ ʪʘʢʞʝ ʚʩʝ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ ʤʝʪʦʜʦʤ ʩʪʘʥʦʚʠʪʩʷ ʩʞʠʛʘʥʠʝ (ʩ ʠʣʠ ʙʝʟ 

ʚʦʟʚʨʘʱʝʥʠʷ ʵʥʝʨʛʠʠ). ɺ 2003 ʛʦʜʫ ʩʦʞʛʣʠ ʧʨʠʤʝʨʥʦ 17 % (41.9 ʤʠʣʣʠʦʥʦʚ ʪʦʥʥ) ʦʪ ʦʙʨʘʙʦʪʘʥʥʳʭ 

ʦʪʭʦʜʦʚ (Eurostat 2005). 

 

 

3.2. ʉʙʦʨ ʦʪʭʦʜʦʚ ʠ ʠʭ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ 

ʋʩʣʦʚʠʷ ʩʙʦʨʘ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ  

ʏʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʘʥʠʪʘʨʥʳʝ ʫʩʣʦʚʠʷ, ʘ ʪʘʢʞʝ ʩʙʦʨ ʠ ʧʝʨʝʨʘʙʦʪʢʫ ʦʪʭʦʜʦʚ ʢʘʢ 

ʚʪʦʨʠʯʥʳʭ ʨʝʩʫʨʩʦʚ, ʙʳʪʦʚʳʝ ʦʪʭʦʜʳ ʨʝʛʫʣʷʨʥʦ ʩʦʙʠʨʘʶʪ ʦʪ ʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ.  

 

ʉʠʩʪʝʤʘ ʩʙʦʨʘ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʥʝʩʢʦʣʴʢʠʤ ʦʩʥʦʚʥʳʤ ʫʩʣʦʚʠʷʤ: 

 

1) ʅʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʥʘ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʪʴ ʚʳʧʦʣʥʝʥʠʝ 

ʧʦʣʠʪʠʯʝʩʢʠʭ ʮʝʣʝʡ, ʚʳʜʚʠʥʫʪʳʭ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʠ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʪʨʝʙʦʚʘʥʠʡ 

ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʟʜʦʨʦʚʴʷ, ʪʘʢʞʝ ʠ ʜʨʫʛʠʭ ʤʝʩʪʥʳʭ ʧʨʘʚʠʣ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 

ʫʧʨʘʚʣʝʥʠʶ ʦʪʭʦʜʘʤʠ.       

2) ʉʦʟʜʘʥʥʘʷ ʩʠʩʪʝʤʘ ʩʙʦʨʘ ʦʪʭʦʜʦʚ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʚʳʜʚʠʥʫʪʳʭ ʪʨʝʙʦʚʘʥʠʡ 
ʦʙʩʣʫʞʠʚʘʥʠʷ ʟʘ ʥʘʠʙʦʣʝʝ ʥʠʟʢʠʝ ʨʘʩʭʦʜʳ. 

3) ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʦʪʭʦʜʘʤʠ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʪʴ ʪʝʩʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʛʦʩʫʜʘʨʩʪʚʘ, 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʠ ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʠʞʝʥʠʷ ʚʳʜʚʠʥʫʪʳʭ ʮʝʣʝʡ. 

4) ʉʦʟʜʘʥʥʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʚʦʣʴʥʦ ʵʣʘʩʪʠʯʥʦʡ, ʯʪʦʙʳ ʤʝʥʷʪʴʩʷ ʠ ʚʳʧʦʣʥʷʪʴ ʪʘʢʞʝ 
ʪʨʝʙʦʚʘʥʠʷ ʜʘʣʴʥʝʡʰʝʛʦ ʙʫʜʫʱʝʛʦ. 

5) ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʦʪʭʦʜʘʤʠ ʜʦʣʞʥʘ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʤʝʥʴʰʝʥʠʶ ʦʪʭʦʜʦʚ ʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʢʘʢ ʚʪʦʨʠʯʥʦʛʦ ʨʝʩʫʨʩʘ. 

 

ɺʠʜʳ ʩʙʦʨʘ ʦʪʭʦʜʦʚ 

ɽʩʪʴ ʦʯʝʥʴ ʤʥʦʛʦ ʚʠʜʦʚ ʩʙʦʨʘ ʦʪʭʦʜʦʚ. ʆʜʥʘʢʦ ʜʦʤʠʥʠʨʫʶʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʘ, ʪ.ʥ. Ăʧʨʠʥʝʩʠ ʠ 

ʧʦʣʦʞʠò (ʩʪʘʮʠʦʥʘʨʥʳʝ ʩʠʩʪʝʤʳ ʢʦʥʪʝʡʥʝʨʦʚ) ʠ Ăʦʩʪʘʚʴ ʥʘ ʢʨʘʶ ʪʨʦʪʫʘʨʘò (ʩʙʦʨ ʟʘʧʘʢʦʚʘʥʥʳʭ ʦʪʭʦʜʦʚ 

ʧʦ ʛʨʘʬʠʢʫ ʚ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ).  ʕʪʠ ʩʠʩʪʝʤʳ ʦʪʣʠʯʘʶʪʩʷ ʧʣʦʪʥʦʩʪʴʶ ʤʝʩʪʘ ʩʙʦʨʘ, ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʝʤ 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʦʣʴʟʦʚʘʪʝʣʶ ʠ ʩʪʝʧʝʥʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʘ (ʩʤ. ʨʠʩʫʥʦʢ 3.2). 

ʅʘ ʧʨʘʢʪʠʢʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʦʙʝ ʵʪʠ ʩʠʩʪʝʤʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʧʝʮʠʬʠʢʝ 

ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʘ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʠʩʪʝʤʳ ʜʝʧʦʟʠʪʘ ʠ  ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʙʦʨʘ (ʥʘʧʨ., 

ʜʣʷ ʩʙʦʨʘ ʙʫʪʳʣʦʢ ʟʘ ʜʝʥʴʛʠ). 

ʉʭʝʤʳ ʩʙʦʨʘ ʦʪʭʦʜʦʚ ʜʝʣʷʪʩʷ ʧʦ ʩʦʙʨʘʥʥʦʤʫ ʤʘʪʝʨʠʘʣʫ  - ʩʙʦʨ ʥʝʩʦʨʪʠʨʦʚʘʥʥʳʭ ʦʪʭʦʜʦʚ, 

ʩʦʨʪʠʨʦʚʘʥʥʳʭ ʠʣʠ ʯʘʩʪʠʯʥʦ ʩʦʨʪʠʨʦʚʘʥʥʳʭ ʦʪʭʦʜʦʚ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʚ ʠʩʪʦʯʥʠʢʝ ʠʭ ʧʦʷʚʣʝʥʠʷ (ʚ 

ʜʦʤʘʰʥʠʭ ʭʦʟʷʡʩʪʚʘʭ, ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʠ ʫʯʨʝʞʜʝʥʠʷʭ  ʠ ʪ.ʜ.) ʠʩʧʦʣʴʟʦʚʘʥʥʳʡ ʤʝʪʦʜ ʩʙʦʨʘ. ʄʝʞʜʫ 

ʩʦʙʦʡ ʩʭʝʤʳ ʩʙʦʨʘ ʦʪʣʠʯʘʶʪʩʷ ʢʘʢ ʧʨʠʤʝʥʷʝʤʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʥʘʢʦʧʣʝʥʠʷ ʦʪʙʨʦʩʦʚ (ʢʦʥʪʝʡʥʝʨʳ, 

ʤʝhʢʠ), ʪʘʢ ʠ ʩʙʦʨʦʤ ʦʪʭʦʜʦʚ, ʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ,  ʠʩʧʦʣʴʟʦʚʘʥʥʳʤʠ ʚ ʜʘʣʴʥʝʡʰʝʡ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ. ʂʘʯʝʩʪʚʦ ʩʦʙʨʘʥʥʳʭ ʦʪʭʦʜʦʚ (ʩʦʨʪʠʨʦʚʘʥʥʳʝ ʠʣʠ ʥʝʩʦʨʪʠʨʦʚʘʥʥʳʝ ʦʪʭʦʜʳ) 

                                                           
1
 ɿʘʭʦʨʦʥʝʥʠʝ ʚ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ï ʟʘʭʦʨʦʥʝʥʠʝ ʥʘ ʩʚʘʣʢʘʭ ʠ ʧʦʣʠʛʦʥʘʭ. 

2 Europeôs environment: the third assessment. (2003). Environmental assessment report No 10, European Environment Agency, Office for 

Official Publications of the European Communities, Luxemburg, ʜʦʩʪʫʧʥʦ ʧʦ ʘʜʨʝʩʫ: 

http://reports.eea.eu.int/environmental_assessment_report_2003_10/en/kiev_eea_low.pdf. 20th March 2005. 
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ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʪʘʢʞʝ ʚʠʜ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ ʦʪʭʦʜʦʚ. ʅʝʩʦʨʪʠʨʦʚʘʥʥʳʝ ʦʪʭʦʜʳ ʚ ʦʩʥʦʚʥʦʤ 

ʧʦʧʘʜʘʶʪ ʥʘ ʟʘʭʦʨʦʥʝʥʠʝ, ʘ ʩʦʨʪʠʨʦʚʘʥʥʳʝ ʠʣʠ ʯʘʩʪʠʯʥʦ ʩʦʨʪʠʨʦʚʘʥʥʳʝ - ʜʦʩʪʘʚʣʷʶʪ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷ 

ʧʝʨʝʨʘʙʦʪʢʠ ʠʣʠ ʚ ʮʝʥʪʨʳ ʦʙʨʘʙʦʪʢʠ.  

 

 

ʉʙʦʨ ʩ ʢʨʘʷ 
ʪʨʦʪʫʘʨʘ (ʦʪ 
ʜʦʤʦʚ) 

ʂʦʥʪʝʡʥʝʨʳ ʥʘ 
ʢʨʘʶ ʪʨʦʪʫʘʨʘ 

ʄʝʩʪʘ 
ʮʝʥʪʨʘʣʴʥʦʛʦ 
ʩʙʦʨʘ  

ʆʙʱʠʡ 
ʢʦʥʪʝʡʥʝʨ 

Ăʦʪʥʝʩʠ ʠ ʧʦʣʦʞʠò 
òʦʩʪʘʚʴ ʥʘ 

ʢʨʘʶ ʪʨʦʪʫʘʨʘò 

ʆʙʲʝʤ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʜʦʤ.ʭʦʟʷʡʩʪʚ 

ʆʙʲʝʤ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʩʙʦʨʱʠʢʦʚ 

 

ʈʠʩʫʥʦʢ 3.2.  ʉʧʝʢʪʨ ʩʠʩʪʝʤ ʩʙʦʨʘ (ʀʩʪʦʯʥʠʢ: White et al., 1995)  

 

ʉʙʦʨ ʥʝʩʦʨʪʠʨʦʚʘʥʥʳʭ ʦʪʭʦʜʦʚ  

ʆʨʛʘʥʠʟʦʚʳʚʘʷ ʩʙʦʨ ʥʝʩʦʨʪʠʨʦʚʘʥʥʳʭ ʦʪʭʦʜʦʚ ʠ ʠʭ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ, ʩʘʤʦʫʧʨʘʚʣʝʥʠʝ ʦʧʠʨʘʝʪʩʷ 

ʥʘ ʩʨʝʜʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʥʥʳʭ ʧʦ ʩʚʦʝʡ ʪʝʨʨʠʪʦʨʠʠ, ʯʪʦ ʜʘʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ 

ʩʦʩʪʘʚʝ, ʢʦʣʠʯʝʩʪʚʝ ʠ ʚʠʜʝ ʩʦʟʜʘʥʥʳʭ ʦʪʭʦʜʦʚ. ʄʠʥʠʤʘʣʴʥʫʶ ʯʘʩʪʦʪʫ ʚʳʚʦʟʘ ʦʪʭʦʜʦʚ ʦʧʨʝʜʝʣʷʶʪ 

ʩʘʥʠʪʘʨʥʳʝ ʫʩʣʦʚʠʷ. ɺ ʣʝʪʥʝʝ ʚʨʝʤʷ ʚʳʚʦʟ ʥʝʩʦʨʪʠʨʦʚʘʥʥʳʭ ʦʪʭʦʜʦʚ, ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʢʦʪʦʨʳʭ 

ʩʦʩʪʘʚʣʷʶʪ ʙʠʦʣʦʛʠʯʝʩʢʠ ʨʘʟʣʘʛʘʶʱʠʝʩʷ ʦʪʭʦʜʳ, ʜʦʣʞʝʥ ʧʨʦʠʩʭʦʜʠʪʴ ʥʝ ʨʝʞʝ ʦʜʥʦʛʦ ʨʘʟʘ ʚ ʥʝʜʝʣʶ, 

ʯʪʦʙʳ ʥʝ ʫʩʧʝʣʠ ʦʙʨʘʟʦʚʘʪʴʩʷ ʣʠʯʠʥʢʠ ʤʫʭ ʠʣʠ  ʜʨʫʛʠʭ ʥʘʩʝʢʦʤʳʭ. ɺ ʧʨʦʭʣʘʜʥʳʝ ʤʝʩʷʮʳ ʤʦʞʥʦ 

ʚʳʚʦʟʠʪʴ ʨʘʟ ʚ ʜʚʝ ʥʝʜʝʣʠ. ʈʘʟʤʝʨ, ʨʘʟʤʝʱʝʥʠʝ ʠ ʯʘʩʪʦʪʫ ʚʳʚʦʟʘ ʢʦʥʪʝʡʥʝʨʦʚ ʜʣʷ ʩʙʦʨʘ ʦʪʭʦʜʦʚ 

ʦʧʨʝʜʝʣʷʶʪ, ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʦʜʠʥ ʞʠʪʝʣʴ ʟʘ ʛʦʜ ʧʨʦʠʟʚʦʜʠʪ ʦʪ 150 ʜʦ 200 ʢʛ 

ʦʪʭʦʜʦʚ, ʧʣʦʪʥʦʩʪʴ ʢʦʪʦʨʳʭ ~ 120 -150 ʢʛ/ʤ3. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʫʜʦʙʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ  

ʥʘʩʝʣʝʥʠʷ, ʢʦʥʪʝʡʥʝʨʳ ʜʣʷ ʦʪʭʦʜʦʚ ʜʦʣʞʥʳ ʙʳʪʴ ʥʝʜʘʣʝʢʦ ʦʪ ʜʦʤʦʚ ʞʠʪʝʣʝʡ (50 -100 ʤ).  

 

ʂʦʥʪʝʡʥʝʨʳ ʜʣʷ ʩʙʦʨʘ ʦʪʭʦʜʦʚ  

ʂʦʥʪʝʡʥʝʨʳ ʚ ʛʦʩʫʜʘʨʩʪʚʘʭ ɽʉ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʳ ʩʦʛʣʘʩʥʦ ɽʚʨʦʧʝʡʩʢʦʤʫ ʩʪʘʥʜʘʨʪʫ EN 840 80.3 

ʈʘʟʤʝʨ ʢʦʥʪʝʡʥʝʨʦʚ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʛʥʦʟʠʨʫʝʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʪʭʦʜʦʚ, ʯʘʩʪʦʪʳ ʠʭ ʩʙʦʨʘ, ʚʠʜʘ 

ʩʦʨʪʠʨʦʚʘʥʥʳʭ ʦʪʭʦʜʦʚ ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʦʪ ʪʠʧʘ ʜʦʤʘʰʥʝʛʦ ʭʦʟʷʡʩʪʚʘ. ʆʙʳʯʥʦ ʚʳʙʠʨʘʶʪ 

ʢʦʥʪʝʡʥʝʨʳ ʜʣʷ ʦʪʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʝ ʠ ʦʙʦʨʫʜʦʚʘʥʳ ʨʦʣʠʢʘʤʠ ʜʣʷ ʙʦʣʝʝ ʣʝʛʢʦʛʦ ʠʭ 

ʧʝʨʝʤʝʱʝʥʠʷ. ʂʦʣʝʩʘ ʢʦʥʪʝʡʥʝʨʫ ʥʝʦʙʭʦʜʠʤʳ, ʝʩʣʠ ʤʠʥʠʤʘʣʴʥʘʷ ʤʘʩʩʘ ʥʘʧʦʣʥʝʥʠʷ ʢʦʥʪʝʡʥʝʨʘ - 40 ʢʛ. 

ʍʘʨʘʢʪʝʨʥʦʝ ʜʘʚʣʝʥʠʝ ʥʘʧʦʣʥʝʥʥʦʛʦ  ʢʦʥʪʝʡʥʝʨʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʝʛʦ ʦʩʥʦʚʳ ʠʣʠ  ʩʪʝʥʢʠ - 0.4 ʢʛ/ʜʤ
2
. 

ɼʣʷ ʦʪʭʦʜʦʚ ʠʩʧʦʣʴʟʫʶʪ ʢʦʥʪʝʡʥʝʨʳ ʥʝʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ (ʢʦʛʜʘ ʦʪʭʦʜʳ ʦʩʪʘʚʣʷʶʪ ʜʣʷ ʩʙʦʨʘ ʥʘ 

ʢʨʘʶ ʪʨʦʪʫʘʨʘ) ʠʣʠ ʢʦʥʪʝʡʥʝʨʳ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʠʟ ʪʚʝʨʜʦʡ ʧʣʘʩʪʤʘʩʩʳ ʠʣʠ ʤʝʪʘʣʣʘ (ʩʤ. ʨʠʩ. 3.3)
4
. 

 

                                                           
3 EN 840 80 ʩʪʘʥʜʘʨʪ ʚʢʣʶʯʘʝʪ ʩʪʘʥʜʘʨʪʥʳʝ ʨʘʟʤʝʨʳ ʢʦʥʪʝʡʥʝʨʦʚ: 100, 120, 130, 140, 210, 240, 360, 390, 500, 660, 770, 1000, 1100, 

1200, 1300, 1400, 1500, 1600 ʠ 1700 ʣʠʪʨʦʚ. 
4 ʈʠʩʫʥʢʠ: ʠʟ SSI Schªfer Shop GmbH. URL: www.schaefer-shop.de. 

http://www.schaefer-shop.de/
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1 ɼʝʨʞʘʪʝʣʠ ʜʣʷ ʤʝʰʢʦʚ  

ʊʘʢʠʝ ʜʝʨʞʘʪʝʣʠ ʜʣʷ ʤʝʰʢʦʚ ʩ ʦʪʭʦʜʘʤʠ 

ʫʜʝʨʞʠʚʘʶʪ ʧʣʘʩʪʤʘʩʩʦʚʳʡ ʠʣʠ 

ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʳʡ ʙʫʤʘʞʥʳʡ ʤʝʰʦʢ ʜʣʷ 

ʦʪʭʦʜʦʚ ʦʙʲʝʤʦʤ ʜʦ 120 ʣ. ʆʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ 

ʜʣʷ ʣʝʛʢʠʭ ʥʝʩʦʨʪʠʨʦʚʘʥʥʳʭ ʦʪʭʦʜʦʚ ʠ ʠʭ ʣʝʛʢʦ 

ʦʧʫʩʪʦʰʘʪʴ.   
                      

2 ʇʣʘʩʪʤʘʩʩʦʚʳʝ ʢʦʥʪʝʡʥʝʨʳ  ɿʘʢʨʳʚʘʶʱʠʝʩʷ 

140 - 660 ʣʠʪʨʦʚʳʝ ʢʦʥʪʝʡʥʝʨʳ ʩ ʢʦʣʝʩʠʢʘʤʠ. ɺ 

ʥʠʭ ʤʦʞʥʦ ʩʦʙʠʨʘʪʴ ʢʘʢ ʥʝʩʦʨʪʠʨʦʚʘʥʥʳʝ, ʪʘʢ ʠ 

ʩʦʨʪʠʨʦʚʘʥʥʳʝ ʦʪʭʦʜʳ.  

 

ʊʠʧʠʯʥʳʝ 300 ʣʠʪʨʦʚʳʝ ʢʦʥʪʝʡʥʝʨʳ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ. 

                                               

 3 ʄʝʪʘʣʣʠʯʝʩʢʠʝ ʢʦʥʪʝʡʥʝʨʳ  ɿʘʢʨʳʚʘʶʱʠʝʩʷ  

ʢʦʥʪʝʡʥʝʨʳ ʦʙʲʝʤʦʤ 1-1,2 ʤ3  ʜʣʷ ʩʙʦʨʘ 

ʥʝʩʦʨʪʠʨʦʚʘʥʥʳʭ  ʦʪʭʦʜʦʚ.  

ʊʠʧʠʯʥʳʝ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʠʣʠ ʧʣʘʩʪʤʘʩʩʦʚʳʝ ʢʦʥʪʝʡʥʝʨʳ ʦʙʲʝʤʦʤ  550 - 600 

ʣʠʪʨʦʚ . 

 

ʈʠʩʫʥʦʢ 3.3.   ʈʘʟʥʳʝ ʚʠʜʳ ʢʦʥʪʝʡʥʝʨʦʚ 

 

ɾʠʪʝʣʠ ʯʘʩʪʥʦʛʦ ʜʦʤʘ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪ ʥʝʙʦʣʴʰʠʝ ʢʦʥʪʝʡʥʝʨʳ ʥʘ ʢʦʣʝʩʠʢʘʭ     (120 - 220 ʣ), 

ʢʦʪʦʨʳʝ ʚʳʩʪʘʚʣʷʶʪ ʥʘ ʢʨʘʶ ʪʨʦʪʫʘʨʘ ʫ ʜʦʤʘ ʚ ʫʢʘʟʘʥʥʳʝ ʜʥʠ ʜʣʷ ʩʙʦʨʘ ʦʪʭʦʜʦʚ (ʨʠʩ. 3.4).  

 

  

ʈʠʩʫʥʦʢ 3.4. ʆʙʩʣʫʞʠʚʘʥʠʝ ʢʦʥʪʝʡʥʝʨʦʚ ʯʘʩʪʥʳʭ ʜʦʤʦʚ 

 

ɼʣʷ ʞʠʪʝʣʝʡ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʜʦʤʦʚ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʴʰʠʝ 

ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʠʣʠ ʧʣʘʩʪʤʘʩʩʦʚʳʝ ʢʦʥʪʝʡʥʝʨʳ (0,5 ʤ
3
; 0,75 ʤ

3
 ʠʣʠ 1,1 ʤ

3
), ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʝʨʝʤʝʱʘʪʴ ʠ  

ʟʘʢʨʳʚʘʪʴ (ʨʠʩ. 3.5). 
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ʈʠʩʫʥʦʢ 3.5. ʇʣʦʱʘʜʢʘ ʜʣʷ ʢʦʥʪʝʡʥʝʨʦʚ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʜʦʤʦʚ 

ʂʦʣʠʯʝʩʪʚʦ ʢʦʥʪʝʡʥʝʨʦʚ ʜʣʷ ʦʪʭʦʜʦʚ ʜʦʣʞʥʦ ʙʳʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ  -  ʯʪʦʙʳ  ʤʦʞʥʦ ʙʳʣʦ 

ʚʳʚʝʟʪʠ ʦʪʭʦʜʳ ʜʦ ʪʦʛʦ, ʢʘʢ ʦʙʲʝʤ ʦʪʭʦʜʦʚ ʥʝ ʧʨʝʚʳʩʠʣ 90 % ʦʪ ʚʤʝʩʪʠʤʦʩʪʠ ʢʦʥʪʝʡʥʝʨʦʚ. ʊʠʧ 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʢʦʥʪʝʡʥʝʨʘ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʧʨʝʜʧʨʠʷʪʠʝ ʧʦ ʩʙʦʨʫ ʦʪʭʦʜʦʚ, ʧʦʪʦʤʫ ʯʪʦ ʚ ʦʩʥʦʚʥʦʤ 

ʢʦʥʪʝʡʥʝʨʳ ʚʳʙʠʨʘʶʪ ʧʦ ʚʦʟʤʦʞʥʦʩʪʷʤ ʤʫʩʦʨʦʫʙʦʨʦʯʥʦʡ ʤʘʰʠʥʳ:  ʥʘʜʝʞʥʦʩʪʠ ʧʦʜʥʷʪʠʷ ʠ 

ʦʧʫʩʪʦʰʝʥʠʷ ʢʦʥʪʝʡʥʝʨʦʚ.  ʂʦʥʪʝʡʥʝʨʳ ʨʘʟʤʝʱʘʶʪ ʥʘ ʫʜʦʙʥʦ ʜʦʩʪʫʧʥʦʤ ʤʝʩʪʝ, ʢʘʢ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʞʠʪʝʣʝʡ, ʪʘʢ ʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʫʩʦʨʦʫʙʦʨʦʯʥʦʡ ʤʘʰʠʥʳ. ʂʦʥʪʝʡʥʝʨʳ ʜʣʷ ʦʪʭʦʜʦʚ ʜʦʣʞʥʳ ʙʳʪʴ 

ʨʘʩʧʦʣʦʞʝʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ  ʤʫʩʦʨʦʫʙʦʨʦʯʥʘʷ ʤʘʰʠʥʘ ʤʦʛʣʘ  ʫʜʦʙʥʦ ʧʦʜʲʝʭʘʪʴ,  ʦʧʫʩʪʦʰʠʪʴ ʠʭ 

ʠ ʧʦʩʪʘʚʠʪʴ ʦʙʨʘʪʥʦ. ʄʝʩʪʦ ʨʘʟʤʝʱʝʥʠʷ ʢʦʥʪʝʡʥʝʨʦʚ ʜʦʣʞʥʦ ʙʳʪʴ ʦʪʛʦʨʦʞʝʥʦ, ʠʤʝʪʴ ʪʚʝʨʜʫʶ ʦʩʥʦʚʫ, ʠ 

ʵʩʪʝʪʠʯʝʩʢʠ ʚʣʠʚʘʪʴʩʷ ʚ ʦʙʱʫʶ ʞʠʣʫʶ ʩʨʝʜʫ.  

 

ʉʨʝʜʩʪʚʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʦʪʭʦʜʦʚ 

ɼʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʩʙʦʨʘ ʦʪʭʦʜʦʚ ʠ ʧʝʨʝʚʦʟʢʠ ʥʘ ʥʝʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ, ʚ ʛʫʩʪʦ ʥʘʩʝʣʝʥʥʳʭ 

ʨʘʡʦʥʘʭ ʠʩʧʦʣʴʟʫʶʪ ʤʫʩʦʨʦʫʙʦʨʦʯʥʳʝ ʤʘʰʠʥʳ ʩʨʝʜʥʝʡ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ, ʩ ʦʧʪʠʤʘʣʴʥʳʤ ʦʙʲʝʤʦʤ 15-

20 ʤ
3 
ʠ ʩʦ ʩʪʝʧʝʥʴʶ ʩʞʘʪʠʷ 1:3 (ʨʠʩ. 3.6), ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚ ʨʝʜʢʦ  ʥʘʩʝʣʝʥʥʳʭ ʜʝʨʝʚʝʥʩʢʠʭ ʨʘʡʦʥʘʭ  ʙʦʣʝʝ 

ʵʢʦʥʦʤʠʯʥʳʝ ʥʝʙʦʣʴʰʠʝ ʤʘʰʠʥʳ ʩ ʦʙʲʝʤʦʤ 7,5-10 ʤ
3
.  

 

ʈʠʩʫʥʦʢ 3.6. ʊʨʘʥʩʧʦʨʪ ʜʣʷ ʩʙʦʨʘ ʦʪʭʦʜʦʚ ʩʨʝʜʥʝʡ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ʩ ʧʦʛʨʫʞʝʥʠʝʤ ʩʟʘʜʠ 

 

ɺʳʙʦʨ ʤʫʩʦʨʦʫʙʦʨʦʯʥʦʡ ʤʘʰʠʥʳ ʟʘʚʠʩʠʪ ʦʪ  ʚʠʜʘ ʦʪʭʦʜʦʚ ʠ ʫʩʣʦʚʠʡ ʩʙʦʨʘ. ʄʫʩʦʨʦʫʙʦʨʦʯʥʳʝ 

ʤʘʰʠʥʳ  ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ ʚʠʜʦʤ ʰʘʩʩʠ, ʢʦʥʩʪʨʫʢʮʠʝʡ, ʘ ʪʘʢʞʝ  ʧʦʜʲʝʤʥʠʢʦʤ ʠ ʫʩʪʨʦʡʩʪʚʦʤ 
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ʧʨʝʩʩʦʚʘʥʠʷ. ʄʫʩʦʨʦʫʙʦʨʦʯʥʳʝ ʤʘʰʠʥʳ  (ʩʤ. ʨʠʩ. 3.7) ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʪʦʷʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ - ʪʷʛʘʯʘ 

(ʢʘʙʠʥʘ ʰʦʬʝʨʘ ʠ ʰʘʩʩʠ), ʘ ʪʘʢ ʞʝ ʫʧʣʦʪʥʠʪʝʣʷ ʠ ʥʘʢʦʧʠʪʝʣʷ ʦʪʭʦʜʦʚ, ʨʘʟʤʝʨ ʢʦʪʦʨʦʛʦ ʜʣʷ ʨʘʟʥʳʭ ʪʠʧʦʚ 

ʤʫʩʦʨʦʫʙʦʨʦʯʥʳʭ ʤʘʰʠʥ  ʤʝʥʷʝʪʩʷ ʦʪ 5 ʤ3 ʜʦ 23 ʤ3. ʐʘʩʩʠ ʤʘʰʠʥʳ ʤʦʞʝʪ ʙʳʪʴ ʪʷʛʘʯʘʤʠ ʩ 2 ʦʩʷʤʠ 

(ʭʦʨʦʰʦ ʤʘʥʝʚʨʠʨʫʶʪ, ʧʦʵʪʦʤʫ ʣʫʯʰʝ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʜʣʷ ʛʦʨʦʜʦʚ) ʠʣʠ  ʩ 3 ʦʩʷʤʠ  (ʣʫʯʰʝ 

ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʜʣʷ ʜʝʨʝʚʝʥʩʢʠʭ ʨʘʡʦʥʦʚ).  

ʇʦʜʥʷʪʠʝ ʢʦʥʪʝʡʥʝʨʦʚ ʩ ʦʪʭʦʜʘʤʠ - ʦʧʘʩʥʳʡ ʧʨʦʮʝʩʩ ʠ ʤʦʞʝʪ ʧʨʠʯʠʥʠʪʴ ʨʘʥʝʥʠʷ ʦʧʝʨʘʪʦʨʘʤ. 

ʇʦʜʲʝʤʥʠʢʠ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʫʢ ʠʣʠ ʜʝʡʩʪʚʦʚʘʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ʆʥʠ ʤʦʛʫʪ 

ʥʘʭʦʜʠʪʴʩʷ ʩʟʘʜʠ ʠʣʠ ʩʧʝʨʝʜʠ ʤʘʰʠʥʳ, ʘ ʪʘʢʞʝ ʩʙʦʢʫ.  ʇʦʜʲʝʤʥʠʢʠ ʤʦʛʫʪ ʙʳʪʴ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ  ʚʠʜʦʤ ʢʦʥʪʝʡʥʝʨʦʚ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʢʨʫʛʣʳʭ, ʯʝʪʳʨʝʭʫʛʦʣʴʥʳʭ 

ʢʦʥʪʝʡʥʝʨʦʚ, ʩ ʜʚʫʤʷ  ʠʣʠ ʯʝʪʳʨʴʤʷ ʢʦʣʝʩʠʢʘʤʠ. ʇʦʜʲʝʤʥʠʢʠ ʦʙʳʯʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʢʦʥʪʝʡʥʝʨʦʚ 

ʦʙʲʝʤʦʤ 360 -  1100 ʣ, ʭʦʪʷ ʧʨʝʜʣʘʛʘʶʪ ʪʘʢʞʝ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʧʦʜʥʷʪʠʷ  ʢʦʥʪʝʡʥʝʨʦʚ  ʦʪ 80 ʣʠʪʨʦʚ ʜʦ 

5000  ʣʠʪʨʦʚ.  

ʉʪʘʥʜʘʨʪʠʟʘʮʠʷ ʢʦʥʪʝʡʥʝʨʦʚ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʧʦʜʲʝʤʥʠʢʦʚ ʠ ʨʠʩʢ 

ʧʨʦʠʩʰʝʩʪʚʠʡ. ɺʨʝʤʷ ʧʦʜʥʷʪʠʷ - ʚʘʞʥʳʡ ʧʘʨʘʤʝʪʨ, ʢʦʪʦʨʳʡ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʙʦʨʘ ʠ 

ʟʘʪʨʘʪʳ ʩʙʦʨʘ. ɺʝʩ ʧʦʜʲʝʤʥʠʢʦʚ ʠ ʧʨʝʩʩʦʚ ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʝʥ, ʧʦʪʦʤʫ ʯʪʦ ʵʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʣʠʷʝʪ ʥʘ 

ʧʦʪʨʝʙʣʝʥʠʝ ʛʦʨʶʯʝʛʦ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʨʦʮʝʩʩʘ. ʅʘʧʨʠʤʝʨ, ʧʦʜʲʝʤʥʠʢ ʩ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʴʶ 

(ʥʘʧʨ., ʜʣʷ ʢʦʥʪʝʡʥʝʨʦʚ ʦʪ 3000  ʜʦ 5000 ʣʠʪʨʦʚ) ʥʝʚʳʛʦʜʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʜʦʤʘʰʥʠʭ ʢʦʥʪʝʡʥʝʨʦʚ 

ʤʘʣʝʥʴʢʦʛʦ ʨʘʟʤʝʨʘ, ʦʙʲʝʤ ʢʦʪʦʨʳʭ ʤʝʥʴʰʝ 1000 ʣʠʪʨʦʚ.  

ʇʦʛʨʫʟʯʠʢʠ ʦʪʭʦʜʦʚ ʩ ʟʘʜʥʠʤʠ ʧʦʜʲʝʤʥʠʢʘʤʠ ʩʘʤʳʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʝ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʠ ʜʦʚʦʣʴʥʦ 

ʫʥʠʚʝʨʩʘʣʴʥʳ ʠ ʜʦʩʪʘʚʣʷʶʪ ʤʝʥʴʰʝ ʧʨʦʙʣʝʤ ʨʷʜʦʤ ʩʪʦʷʱʠʤ ʘʚʪʦʤʘʰʠʥʘʤ. ʄʠʥʫʩ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚ ʪʦʤ, 

ʯʪʦ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʵʪʠʭ ʤʘʰʠʥ ʢʨʦʤʝ ʰʦʬʝʨʘ ʥʝʦʙʭʦʜʠʤ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʝʱʝ ʦʜʠʥ  ʯʝʣʦʚʝʢ.  

ɿʘʛʨʫʟʢʘ ʩʧʝʨʝʜʠ ʙʦʣʝʝ ʧʨʠʩʧʦʩʦʙʣʝʥʘ ʜʣʷ ʙʦʣʴʰʠʭ ʢʦʥʪʝʡʥʝʨʦʚ ʠ ʜʣʷ ʧʣʦʪʥʦ  ʥʘʩʝʣʝʥʥʳʭ 

ʨʘʡʦʥʦʚ. ʕʪʦʪ ʤʝʪʦʜ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʘʙʦʪʥʠʢʦʚ. ʇʦʭʦʞʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʝʩʪʴ 

ʪʘʢʞʝ ʫ ʤʘʰʠʥ ʩ ʧʦʛʨʫʞʝʥʠʝʤ ʩʙʦʢʫ. ʆʜʥʘʢʦ  ʦʥʠ ʙʦʣʝʝ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʨʝʜʤʝʩʪʠʡ ʠ 

ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ. ɹʦʢʦʚʳʝ ʧʦʛʨʫʟʯʠʢʠ  ʤʦʛʫʪ ʟʘʛʨʫʟʠʪʴ ʧʨʠʤʝʨʥʦ 1000 ʢʦʥʪʝʡʥʝʨʦʚ ʦʙʲʝʤʦʤ 60 -  

1100 ʣ ʚ ʜʝʥʴ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʟʘʜʥʠʝ ʧʦʛʨʫʟʯʠʢʠ. ʅʝʜʦʩʪʘʪʦʢ  - ʧʦʛʨʫʟʯʠʢʠ ʩʧʝʨʝʜʠ ʠʣʠ ʩʙʦʢʫ ʜʦʨʦʞʝ, ʫ ʥʠʭ 

ʩʣʦʞʥʝʝ ʤʝʭʘʥʠʟʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʪ.ʢ. ʠʭ  ʦʙʩʣʫʞʠʚʘʝʪ ʦʜʠʥ ʯʝʣʦʚʝʢ. 

 

ɿʘʛʨʫʟʢʘ ʩʧʝʨʝʜʠ 

 

ɿʘʛʨʫʟʢʘ ʩʙʦʢʫ 

 

ɿʘʛʨʫʟʢʘ ʩʟʘʜʠ (ʠʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʩʝʢʮʠʡ) 

 

ɿʘʛʨʫʟʢʘ ʩʟʘʜʠ (ʟʘʛʨʫʞʘʝʪʩʷ 

ʦʜʥʘ ʩʝʢʮʠʷ) 

ʈʠʩʫʥʦʢ 3.7. ɿʘʛʨʫʟʦʯʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʬʠʨʤʳ Ragn-sells ʚ ʐʚʝʮʠʠ 

 



47 
 

ʇʣʦʪʥʦʩʪʴ ʦʪʭʦʜʦʚ ʠ ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʞʥʦʩʪʠ ʚʣʠʷʝʪ ʥʘ ʟʘʪʨʘʪʳ ʪʨʘʥʩʧʦʨʪʘ ʠ ʚʠʜ ʪʝʭʥʠʢʠ ʩʙʦʨʘ 

ʦʪʭʦʜʦʚ. ɽʩʣʠ ʚ ʙʳʪʦʚʳʭ ʦʪʭʦʜʘʭ ʝʩʪʴ ʤʥʦʛʦ ʚʣʘʞʥʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʥʘʧʨ., ʧʠʱʝʚʳʝ 

ʦʪʭʦʜʳ), ʢʦʥʪʝʡʥʝʨʳ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʜʝʞʥʳ ʦʪ ʫʪʝʯʝʢ, ʟʘʧʘʭʦʚ ʠ ʧʨʠʚʣʝʯʝʥʠʷ ʥʘʩʝʢʦʤʳʭ.  

ʇʣʦʪʥʦʩʪʴ ʦʪʭʦʜʦʚ ʠ ʩʪʝʧʝʥʴ ʧʨʝʩʩʦʚʘʥʠʷ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʨʘʟʤʝʨʳ ʠ ʚʠʜ ʤʫʩʦʨʦʫʙʦʨʦʯʥʳʭ ʤʘʰʠʥ. 

ʏʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʟʘʪʨʘʪʳ ʪʨʘʥʩʧʦʨʪʘ, ʪʝʭʥʠʢʘ ʩʙʦʨʘ ʦʪʭʦʜʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʦʙʦʨʫʜʦʚʘʥʘ ʧʨʝʩʩʦʤ. 

ʂʦʥʪʝʡʥʝʨʳ, ʤʫʩʦʨʦʫʙʦʨʦʯʥʳʝ ʤʘʰʠʥʳ ʠ ʜʨʫʛʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʤʝʩʪʥʦʩʪʝʡ 

ʩ ʤʘʣʦʡ ʩʪʝʧʝʥʴʶ ʧʣʦʪʥʦʩʪʠ ʦʪʭʦʜʦʚ, ʤʦʞʝʪ  ʙʳʪʴ ʥʝ ʧʨʠʩʧʦʩʦʙʣʝʥʘ ʜʣʷ ʙʦʣʝʝ ʪʷʞʝʣʳʭ ʦʪʭʦʜʦʚ.   

ɼʦʩʪʫʧʥʦʩʪʴ ʤʝʩʪ ʩʙʦʨʘ ʦʪʭʦʜʦʚ ʚʣʠʷʝʪ ʥʘ ʚʳʙʦʨ ʤʫʩʦʨʦʫʙʦʨʦʯʥʳʭ ʤʘʰʠʥ. ʅʝʢʦʪʦʨʳʝ ʫʣʠʮʳ 

ʤʦʛʫʪ ʙʳʪʴ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʤʫʩʦʨʦʫʙʦʨʦʯʥʳʭ ʤʘʰʠʥ ʠʟ-ʟʘ  ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʰʠʨʠʥʳ ʜʦʨʦʛ, ʟʘʪʦʨʘ 

ʜʚʠʞʝʥʠʷ, ʥʝʧʦʜʭʦʜʷʱʠʭ ʧʦʢʨʳʪʠʡ ʠ ʪ. ʜ.. 

ʎʝʥʪʨʳ ʧʝʨʝʛʨʫʟʢʠ ʦʪʭʦʜʦʚ 

ɽʩʣʠ ʨʘʩʩʪʦʷʥʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʧʨʝʚʳʰʘʝʪ 20 ï 30 ʢʤ, ʢʘʢ ʧʦʢʘʟʳʚʘʶʪ 

ʚʳʧʦʣʥʝʥʥʳʝ ʚʳʯʠʩʣʝʥʠʷ, ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʝʝ ʩʦʟʜʘʪʴ ʮʝʥʪʨʳ ʧʝʨʝʛʨʫʟʢʠ (ʨʠʩ. 3.8). ʎʝʥʪʨʳ 

ʧʝʨʝʛʨʫʟʢʠ ʦʪʭʦʜʦʚ - ʚʘʞʥʘʷ ʩʦʩʪʘʚʥʘʷ ʯʘʩʪʴ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʪʭʦʜʘʤʠ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʠ ʧʦʟʚʦʣʷʶʪ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʣʦʛʠʩʪʠʢʫ  ʠ ʨʘʩʭʦʜʳ ʪʨʘʥʩʧʦʨʪʘ. ʊʘʢʠʝ ʩʪʘʥʮʠʠ ʧʦʟʚʦʣʷʶʪ ʩʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ ʠ 

ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʦʝʟʜʢʠ ʤʘʣʦʤʦʱʥʳʭ ʤʫʩʦʨʦʫʙʦʨʦʯʥʳʭ ʤʘʰʠʥ ʥʘ ʦʪʜʘʣʝʥʥʳʝ ʧʦʣʠʛʦʥʳ. ʈʘʟʤʝʱʝʥʠʝ 

ʩʪʘʥʮʠʡ ʧʝʨʝʛʨʫʟʢʠ ʜʦʣʞʥʦ ʙʳʪʴ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʙʣʠʞʝ ʢ ʮʝʥʪʨʘʤ ʩʦʟʜʘʥʠʷ ʦʪʭʦʜʦʚ (ʪ.ʝ., ʧʣʦʪʥʦ  

ʥʘʩʝʣʝʥʥʳʤ ʤʝʩʪʘʤ) ʠ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʙʣʠʞʝ ʢ ʙʦʣʴʰʠʤ ʜʦʨʦʛʘʤ (ʰʦʩʩʝ). ɺ ʮʝʥʪʨʘʭ ʧʝʨʝʛʨʫʟʢʠ ʦʪʭʦʜʳ 

ʧʝʨʝʛʨʫʞʘʶʪ ʠʟ ʤʫʩʦʨʦʫʙʦʨʦʯʥʳʭ ʤʘʰʠʥ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʝ ʢʦʥʪʝʡʥʝʨʳ ʠʣʠ ʚ 

ʤʦʱʥʳʝ ʪʨʘʥʩʧʦʨʪʠʨʦʚʦʯʥʳʝ ʤʘʰʠʥʳ,  ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʧʨʝʩʩʦʚʳʚʘʷ ʠʣʠ ʨʘʟʤʝʣʴʯʘʷ ʦʪʭʦʜʳ. ʀʩʧʦʣʴʟʫʷ 

ʮʝʥʪʨʳ ʧʝʨʝʛʨʫʟʢʠ ʦʪʭʦʜʦʚ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʦʪʭʦʜʦʚ ʤʦʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʦʩʪʝʧʝʥʥʦ, ʥʘ ʥʝʩʢʦʣʴʢʠʭ 

ʫʨʦʚʥʷʭ. ʅʝʙʦʣʴʰʠʝ ʤʘʰʠʥʳ ʤʦʛʫʪ ʩʦʙʠʨʘʪʴ ʦʪʭʦʜʳ ʩ ʢʨʘʷ ʪʨʦʪʫʘʨʘ ʠʣʠ ʩ ʧʣʦʱʘʜʦʢ ʩ ʢʦʥʪʝʡʥʝʨʘʤʠ, 

ʦʪʢʫʜʘ ʦʪʭʦʜʳ ʜʦʩʪʘʚʣʷʶʪ ʥʘ ʧʝʨʝʛʨʫʟʦʯʥʫʶ ʩʪʘʥʮʠʶ. ʊʘʤ ʦʪʭʦʜʳ ʫʧʣʦʪʥʷʶʪ (ʧʨʝʩʩʫʶʪ), ʧʝʨʝʛʨʫʞʘʶʪ 

ʚ ʙʦʣʴʰʠʝ ʤʘʰʠʥʳ ʠ ʫʚʦʟʷʪ ʚ ʢʦʥʝʯʥʳʡ ʧʫʥʢʪ. ʆʪʭʦʜʳ ʤʦʞʥʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴ ʪʘʢʞʝ ʧʦ ʞʝʣʝʟʥʦʡ 

ʜʦʨʦʛʝ, ʦʩʦʙʝʥʥʦ, ʝʩʣʠ ʨʘʩʩʪʦʷʥʠʷ  ʧʝʨʝʚʦʟʢʠ ʙʦʣʴʰʝ 150 ʢʤ.  

 

ʈʠʩʫʥʦʢ 3.8. ʎʝʥʪʨ ʧʝʨʝʛʨʫʟʢʠ ʦʪʭʦʜʦʚ 

ɼʣʷ ʜʘʣʴʥʝʡʰʝʡ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʥʘʢʦʧʣʝʥʥʳʭ ʦʪʭʦʜʦʚ ʥʘ ʤʝʩʪʘ ʧʝʨʝʨʘʙʦʪʢʠ ʠʣʠ ʟʘʭʦʨʦʥʝʥʠʷ 

ʠʩʧʦʣʴʟʫʶʪ ʤʦʱʥʳʡ ʪʨʘʥʩʧʦʨʪ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʩʞʘʪʠʷ (ʨʠʩ. 3.9). 

 

ʈʠʩʫʥʦʢ 3.9.ʊʨʘʥʩʧʦʨʪ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʦʪʭʦʜʦʚ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ 
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ʈʘʩʭʦʜʳ ʥʘ ʩʙʦʨ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʦʪʭʦʜʦʚ  

ʈʘʩʭʦʜʳ ʥʘ ʩʙʦʨ ʦʪʭʦʜʦʚ ʨʘʟʣʠʯʥʳ ʚ ʨʘʟʥʳʭ ʛʦʩʫʜʘʨʩʪʚʘʭ. ʉʨʝʜʥʠʝ ʨʘʩʭʦʜʳ ʚ ɽʚʨʦʧʝ ~ 60 EUR ʟʘ 

ʪʦʥʥʫ ʥʝʩʦʨʪʠʨʦʚʘʥʥʳʭ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ, ʥʦ ʚ ʨʘʟʥʳʭ ʛʦʩʫʜʘʨʩʪʚʘʭ ʵʪʠ ʩʫʤʤʳ ʤʦʛʫʪ ʩʠʣʴʥʦ ʦʪʣʠʯʘʪʴʩʷ. 

ɺ ʪʘʙʣʠʮʝ 3.1 ʧʦʢʘʟʘʥʳ ʩʨʝʜʥʠʝ ʫʢʘʟʘʪʝʣʠ ʨʘʩʭʦʜʦʚ ʧʦ ʩʙʦʨʫ ʦʪʭʦʜʦʚ ʚ ʛʦʩʫʜʘʨʩʪʚʘʭ ɽʉ.  

ʊʘʙʣʠʮʘ 3.1. 

ʈʘʩʭʦʜʳ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʦʪʭʦʜʘʤʠ ʜʣʷ ʛʨʫʧʧ ʞʠʪʝʣʝʡ ʩ ʨʘʟʥʳʤʠ ʜʦʭʦʜʘʤʠ 

ɻʦʜʦʚʳʝ ʦʪʭʦʜʳ, $/ʥʘ ʞʠʪ./ʛʦʜ 
ʅʠʟʢʠʝ  ʉʨʝʜʥʠʝ  ɺʳʩʦʢʠʝ 

370 2,400 22,000 

ʉʦʟʜʘʥʠʝ ʦʪʭʦʜʦʚ, ʢʛ/ʥʘ ʞʠʪ./ʛʦʜ 200 300 600 

ʈʘʩʭʦʜʳ ʥʘ ʩʙʦʨ, $/ʪ 10-30 30-70 70-120 

ʈʘʩʭʦʜʳ ʥʘ ʪʨʘʥʩʧʦʨʪ , $/ʪ 3-5 5-15 15-20 

ʈʘʩʭʦʜʳ ʥʘ ʟʘʭʦʨʦʥʝʥʠʝ, $/ʪ 1-5 3-10 20-50 

ʆʙʱʠʝ ʨʘʩʭʦʜʳ, $/ʪ 14-40 38-95 105-190 

ʈʘʩʭʦʜʳ ʢʘʢ % ʦʪ ʜʦʭʦʜʦʚ 0.8-2.2 0.5-1.2 0.3-0.5 

 

ʈʘʩʭʦʜʳ ʥʘ ʪʨʘʥʩʧʦʨʪ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʩʘʤʳʭ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʩʭʦʜʦʚ ʧʦ ʫʧʨʘʚʣʝʥʠʶ 

ʦʪʭʦʜʘʤʠ. ʆʥʠ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʟʘʚʠʩʷʪ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ ʜʦʨʦʛʝ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʦʝ 

ʦʧʨʝʜʝʣʷʝʪ ʚʠʜ ʘʚʪʦʤʘʰʠʥʳ. ʅʘ ʨʘʩʭʦʜʳ ʪʨʘʥʩʧʦʨʪʘ ʚʣʠʷʝʪ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʪʘʥʦʚʦʢ ʠ ʟʘʪʦʨʳ 

ʜʚʠʞʝʥʠʷ. ɺʦ ʤʥʦʛʠʭ ʛʦʩʫʜʘʨʩʪʚʘʭ ʨʘʩʭʦʜʳ ʧʦ ʩʙʦʨʫ ʦʪʭʦʜʦʚ ʦʙʨʘʟʫʶʪ ʚ ʩʨʝʜʥʝʤ ʦʪ 0,5% ʜʦ 2,5% ʦʪ 

ʜʦʭʦʜʦʚ ʥʘʩʝʣʝʥʠʷ (Cointreau, 2005)5.  ɺ ʩʪʘʨʳʭ ʛʦʩʫʜʘʨʩʪʚʘʭ - ʫʯʘʩʪʥʠʢʘʭ ɽʉ ʨʘʩʭʦʜʳ ʧʦ ʩʙʦʨʫ ʦʪʭʦʜʦʚ 

ʦʮʝʥʝʥʳ ʚ 40-100 EUR ʟʘ ʪʦʥʥʫ ʚ ʛʦʜ. ʆʜʥʘʢʦ ʝʩʪʴ ʙʦʣʴʰʠʝ ʦʪʣʠʯʠʷ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʘʤʠ, ʥʘʧʨʠʤʝʨ, ʦʪ 

10 EUR ʚ ʀʩʧʘʥʠʠ ʜʦ 130 EUR ʟʘ ʪʦʥʥʫ ʦʪʭʦʜʦʚ ʚ ɼʘʥʠʠ.  

ʋʩʣʦʚʠʷ ʜʣʷ ʩʙʦʨʘ ʠ  ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʦʪʭʦʜʦʚ  

ʉʘʤʦʫʧʨʘʚʣʝʥʠʝ ʤʦʞʝʪ ʫʢʘʟʘʪʴ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ, ʢʦʛʜʘ ʩʦʙʠʨʘʪʴ ʦʪʭʦʜʳ. ʅʘʧʨʠʤʝʨ, ʦʪʭʦʜʳ 

ʥʝʣʴʟʷ ʩʦʙʠʨʘʪʴ ʚ ʚʳʭʦʜʥʳʝ ʜʥʠ ʠ ʩ 21.00 ʜʦ 7.00 ʇʝʨʝʚʦʟʯʠʢʘʤ ʦʪʭʦʜʦʚ ʥʫʞʥʦ ʦʙʝʩʧʝʯʠʪʴ, ʯʪʦʙʳ 

ʦʪʭʦʜʳ ʥʝ ʚʳʩʳʧʘʣʠʩʴ ʚʦ ʚʨʝʤʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ. ɽʩʣʠ ʦʪʭʦʜʳ  ʧʝʨʝʚʦʟʷʪ ʚ ʦʪʢʨʳʪʦʤ ʢʦʥʪʝʡʥʝʨʝ, ʝʛʦ 

ʥʫʞʥʦ ʥʘʢʨʳʪʴ ʟʘʱʠʪʥʦʡ ʧʣʝʥʢʦʡ. ʆʪʜʝʣʴʥʦ ʥʫʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʩʙʦʨ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ ʦʪʭʦʜʦʚ, ʪ.ʢ. ʠʭ 

ʥʝʣʴʟʷ ʧʦʤʝʱʘʪʴ ʚ ʦʙʱʠʡ ʩʙʦʨ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ.  

3.3. ʈʘʟʜʝʣʴʥʳʡ ʩʙʦʨ ʠ ʩʦʨʪʠʨʦʚʢʘ ʦʪʭʦʜʦʚ 

 

ʉʫʱʝʩʪʚʫʶʪ ʜʚʘ ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʘ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʥʝʜʨʝʥʠʶ ʩʙʦʨʘ ʩʦʨʪʠʨʦʚʘʥʥʳʭ 

ʦʪʭʦʜʦʚ: 1) ʧʦʣʠʪʠʢʘ ʵʢʦʥʦʤʠʠ ʨʝʩʫʨʩʦʚ ʠ 2) ʨʦʩʪ ʪʨʝʙʦʚʘʥʠʡ ʢ ʫʩʪʨʦʡʩʪʚʫ ʤʝʩʪ ʟʘʭʦʨʦʥʝʥʠʷ ʦʪʭʦʜʦʚ. ɺ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʳʙʦʨ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʦʪʭʦʜʦʚ ʚ ʙʦʣʴʰʦʡ ʤʝʨʝ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʢʘʢ ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʘʥʘ 

ʩʦʨʪʠʨʦʚʢʘ ʦʪʭʦʜʦʚ. ʆʩʥʦʚʥʦʝ ʫʩʣʦʚʠʝ ʜʣʷ ʢʘʯʝʩʪʚʘ ʩʦʨʪʠʨʦʚʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ - ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʤʝʩʝʡ: 

ʯʝʤ ʯʠʱʝ ʠ ʙʦʣʝʝ ʦʜʥʦʨʦʜʝʥ ʤʘʪʝʨʠʘʣ, ʪʝʤ ʚʳʰʝ ʝʛʦ ʮʝʥʘ ʢʘʢ ʚʪʦʨʠʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʉʦʨʪʠʨʦʚʢʘ ʦʪʭʦʜʦʚ 

ʚ ʦʩʥʦʚʥʦʤ ʨʝʘʣʠʟʫʝʪʩʷ ʥʘ ʤʝʩʪʝ ʠʭ ʧʦʷʚʣʝʥʠʷ, ʠ ʩʦʨʪʠʨʦʚʢʫ ʚʳʧʦʣʥʷʶʪ ʩʘʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʦʪʭʦʜʦʚ. ɺ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʚ ʮʝʥʪʨʝ ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʦʠʩʭʦʜʠʪ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʩʦʨʪʠʨʦʚʢʘ ʩʦʙʨʘʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʨʝʜʧʨʠʷʪʠʷ ʧʝʨʝʨʘʙʦʪʢʠ.  

 

                                                           
5 Cointreau (2005). Waste Collection Systems in Developing Countries. ʇʨʝʟʝʥʪʘʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ. World Bank. URL: 
http://www.worldbank.org/urban/urbanforum2005/ulwpresentations/sw/cointreau2.pdf . 

http://www.worldbank.org/urban/urbanforum2005/ulwpresentations/sw/cointreau2.pdf
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ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʠ ʦʙʲʝʤʘ ʩʦʙʠʨʘʝʤʳʭ ʩʦʨʪʠʨʦʚʘʥʥʳʭ  ʦʪʭʦʜʦʚ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ 

ʢʦʥʪʝʡʥʝʨʦʚ. ɹʠʦʣʦʛʠʯʝʩʢʠ ʨʘʟʣʘʛʘʶʱʘʷʩʷ ʤʘʩʩʘ ʦʪʭʦʜʦʚ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʥʝʙʦʣʴʰʠʭ ʢʦʥʪʝʡʥʝʨʘʭ (100-

200 ʣ) ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʦʪʚʝʨʩʪʠʷʤʠ ʜʣʷ ʮʠʨʢʫʣʷʮʠʠ ʚʦʟʜʫʭʘ (ʨʠʩ. 3.10), ʘ ʤʘʪʝʨʠʘʣʳ ʫʧʘʢʦʚʢʠ - ʚ 

ʢʦʥʪʝʡʥʝʨʘʭ, ʮʚʝʪ ʢʦʪʦʨʳʭ ʠ ʬʦʨʤʘ ʦʪʚʝʨʩʪʠʷ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʚʠʜ ʧʦʤʝʱʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʨʠʩ. 3.11). 

 

ʈʠʩʫʥʦʢ 3.10. ʂʦʥʪʝʡʥʝʨ ʜʣʷ ʩʙʦʨʘ ʙʠʦʣʦʛʠʯʝʩʢʠ ʨʘʟʣʘʛʘʶʱʠʭʩʷ ʦʪʭʦʜʦʚ 

 

            

ʈʠʩʫʥʦʢ 3.11. ʂʦʥʪʝʡʥʝʨʳ ʜʣʷ ʩʙʦʨʘ ʧʣʘʩʪʤʘʩʩʳ ʠ ʙʫʤʘʛʠ 

 

ɼʣʷ ʚʳʚʦʟʢʠ ʢʦʥʪʝʡʥʝʨʦʚ ʩ ʩʦʨʪʠʨʦʚʘʥʥʳʤʠ ʦʪʭʦʜʘʤʠ ʠʩʧʦʣʴʟʫʶʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ  

ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʯʪʦ  ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʤʝʥʫ ʧʦʣʥʦʛʦ  ʢʦʥʪʝʡʥʝʨʘ ʥʘ ʦʧʫʩʪʦʰʝʥʥʳʡ (ʨʠʩ.3.12), ʘ 

ʪʘʢʞʝ ʠʭ ʦʧʫʩʪʦʰʝʥʠʝ, ʠʣʠ ʠʩʧʦʣʴʟʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʙʦʨʫʜʦʚʘʥʥʳʡ ʪʨʘʥʩʧʦʨʪ ʜʣʷ ʩʙʦʨʘ ʦʪʭʦʜʦʚ ʩ 

ʦʪʜʝʣʝʥʥʳʤʠ ʩʝʢʮʠʷʤʠ ʜʣʷ ʩʙʦʨʘ ʦʪʭʦʜʦʚ ʨʘʟʥʳʭ ʚʠʜʦʚ (ʨʠʩ.3.13).  

  

ʈʠʩʫʥʦʢ 3.12. ʊʨʘʥʩʧʦʨʪʠʨʦʚʦʯʥʳʝ ʤʘʰʠʥʳ ʜʣʷ ʩʦʨʪʠʨʦʚʘʥʥʳʭ ʦʪʭʦʜʦʚ 
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ʈʠʩʫʥʦʢ 3.13.  ʄʥʦʛʦʩʝʢʮʠʦʥʥʳʡ ʪʨʘʥʩʧʦʨʪ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʦʪʭʦʜʦʚ 

 

ɺ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʥʘʩʝʣʝʥʠʝ ʧʨʠʥʦʩʠʪ ʠʣʠ ʧʨʠʚʦʟʠʪ  ʩʚʦʠ ʦʪʭʦʜʳ ʜʦ ʪʦʯʝʢ ʩʙʦʨʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʙʳʪʴ ʨʘʟʤʝʱʝʥʳ ʢʘʢ ʙʣʠʞʝ, ʪʘʢ ʠ ʜʘʣʴʰʝ ʦʪ ʤʝʩʪ ʠʭ ʧʨʦʞʠʚʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʩʪʦʷʥʠʝ ʨʘʟʤʝʱʝʥʠʷ 

ʦʪʭʦʜʦʚ ʜʣʷ ʞʠʪʝʣʝʡ ʜʦ ʤʝʩʪ ʩʙʦʨʘ ʦʪʭʦʜʦʚ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʥʳʤ. ʆʙʳʯʥʦ ʪʘʢʠʝ ʩʠʩʪʝʤʳ ʫʤʝʥʴʰʘʶʪ 

ʧʨʠʤʝʥʝʥʠʝ ʪʨʘʥʩʧʦʨʪʘ ʜʣʷ ʩʙʦʨʱʠʢʦʚ ʦʪʭʦʜʦʚ, ʥʦ ʧʨʠ ʵʪʦʤ ʧʨʠʤʝʥʝʥʠʝ ʪʨʘʥʩʧʦʨʪʘ  ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʣʷ 

ʥʘʩʝʣʝʥʠʷ. ɺ ʨʘʡʦʥʘʭ ʙʦʣʴʰʠʭ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʜʦʤʦʚ ʪʘʢʠʝ ʪʦʯʢʠ ʨʘʟʤʝʱʝʥʳ ʤʝʞʜʫ ʜʦʤʘʤʠ, ʚ ʤʝʩʪʘʭ, 

ʫʜʦʙʥʳʭ ʜʣʷ ʤʫʩʦʨʦʫʙʦʨʦʯʥʳʭ ʤʘʰʠʥ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʨʘʟʤʝʱʘʶʪʩʷ ʢʘʢ ʢʦʥʪʝʡʥʝʨʳ ʜʣʷ 

ʩʦʨʪʠʨʦʚʘʥʥʳʭ ʦʪʭʦʜʦʚ, ʪʘʢ ʠ ʢʦʥʪʝʡʥʝʨʳ ʜʣʷ ʥʝʩʦʨʪʠʨʦʚʘʥʥʳʭ ʦʪʭʦʜʦʚ. 

ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ ʪʦʯʢʠ ʩʙʦʨʘ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʤʝʱʝʥʳ ʚ ʙʣʠʞʘʡʰʝʡ ʦʢʨʝʩʪʥʦʩʪʠ, ʥʘ ʩʧʝʮʠʘʣʴʥʦ 

ʜʣʷ ʵʪʦʛʦ ʫʩʪʨʦʝʥʥʳʭ ʤʝʩʪʘʭ (ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʩ ʠʣʠ ʙʝʟ ʢʨʳʰʠ). ɽʩʣʠ ʪʦʯʢʘ ʩʙʦʨʘ ʟʘʧʠʨʘʝʪʩʷ, ʵʪʦ 

ʫʙʝʨʝʛʘʝʪ ʦʪ ʨʘʩʪʘʩʢʠʚʘʥʠʷ ʦʪʭʦʜʦʚ ʠ ʟʘʩʦʨʝʥʠʷ ʦʢʨʝʩʪʥʦʩʪʝʡ. ʕʪʠ ʪʦʯʢʠ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʨʘʟʤʝʱʝʥʠʷ ʦʧʘʩʥʳʭ ʦʪʭʦʜʦʚ. ɺ ʥʠʭ ʥʝʣʴʟʷ ʨʘʟʤʝʩʪʠʪʴ ʣʝʛʢʦ ʚʦʩʧʣʘʤʝʥʷʶʱʠʝʩʷ ʠʣʠ ʚʟʨʳʚʦʦʧʘʩʥʳʝ 

ʦʪʭʦʜʳ, ʞʠʜʢʠʝ ʦʪʭʦʜʳ, ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʝ ʠʣʠ ʜʨʫʛʠʝ ʧʨʦʙʣʝʤʘʪʠʯʥʳʝ ʦʪʭʦʜʳ.  

ɺ ʥʝʩʢʦʣʴʢʠʭ ʛʦʩʫʜʘʨʩʪʚʘʭ ʧʨʘʢʪʠʢʫʶʪ ʩʠʩʪʝʤʳ Ăʧʨʠʥʝʩʠ ʠ ʧʦʣʦʞʠò ʪʦʣʴʢʦ ʜʣʷ  ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʚʠʜʘ ʦʪʭʦʜʦʚ, ʦʙʳʯʥʦ ʜʣʷ ʢʦʥʪʝʡʥʝʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʩʦʨʪʠʨʦʚʘʥʥʳʭ ʦʪʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʩʦʙʠʨʘʶʪ 

ʧʦ ʩʠʩʪʝʤʝ, ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʘʤʦʫʧʨʘʚʣʝʥʠʝʤ. ʆʪʭʦʜʳ ʜʦʤʘʰʥʠʭ ʭʦʟʷʡʩʪʚ ʥʘ ʪʘʢʦʡ ʩʪʘʥʮʠʠ ʤʦʞʥʦ 

ʧʦʤʝʩʪʠʪʴ ʨʘʩʩʦʨʪʠʨʦʚʘʥʥʳʤʠ ʥʘ 15-20 ʬʨʘʢʮʠʡ, ʥʘʯʠʥʘʷ ʦʪ ʦʧʘʩʥʳʭ ʦʪʭʦʜʦʚ ʠ ʟʘʢʘʥʯʠʚʘʷ ʚʪʦʨʠʯʥʦ 

ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʳʤʠ ʦʪʭʦʜʘʤʠ.  

 ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʣʦʪʥʦʩʪʠ ʠ ʨʘʟʤʝʱʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʥʘ ʥʘʩʝʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ ʩʙʦʨʘ 

ʦʪʙʨʦʩʦʚ ʤʦʞʥʦ ʫʩʪʨʦʠʪʴ ʧʣʦʱʘʜʢʠ ʢʦʥʪʝʡʥʝʨʦʚ ʫ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʜʦʤʦʚ, ʛʜʝ ʢʦʥʪʝʡʥʝʨʳ ʜʣʷ 

ʩʦʨʪʠʨʦʚʘʥʥʳʭ ʦʪʭʦʜʦʚ ʨʘʟʤʝʱʘʶʪ ʚʤʝʩʪʝ ʩ ʢʦʥʪʝʡʥʝʨʘʤʠ ʜʣʷ ʥʝʩʦʨʪʠʨʦʚʘʥʥʳʭ ʦʪʭʦʜʦʚ, ʘ ʪʘʢʞʝ 

ʫʩʪʨʦʠʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʪʦʯʢʠ ʠ ʧʣʦʱʘʜʢʠ ʜʣʷ ʩʙʦʨʘ ʩʦʨʪʠʨʦʚʘʥʥʳʭ ʦʪʭʦʜʦʚ (ʨʠʩ. 3.14).  

 

ʂʦʥʪʝʡʥʝʨʳ ʜʣʷ ʩʙʦʨʘ 

 

ɺ ʩʠʩʪʝʤʘʭ Ăʧʨʠʥʝʩʠ ʠ ʧʦʣʦʞʠò ʩ ʮʝʥʪʨʘʣʴʥʳʤʠ ʪʦʯʢʘʤʠ ʩʙʦʨʘ ʩʘʤʳʤʠ ʵʬʬʝʢʪʠʚʥʳʤʠ ʦʢʘʟʘʣʠʩʴ  

ʢʦʥʪʝʡʥʝʨʳ ʬʦʨʤʳ ʟʚʦʥʢʘ. ʆʥʠ ʨʘʟʨʝʰʘʶʪ ʣʝʛʢʦ ʧʦʤʝʩʪʠʪʴ ʩʦʨʪʠʨʦʚʘʥʥʳʝ ʦʪʭʦʜʳ, ʘ ʪʘʢʞʝ ʦʥʠ ʫʜʦʙʥʦ 

ʧʝʨʝʛʨʫʞʘʶʪʩʷ ʚ ʤʘʰʠʥʫ ʚʳʚʦʟʢʠ ʦʪʭʦʜʦʚ. ʂʦʥʪʝʡʥʝʨʳ ʯʘʩʪʦ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʜʣʷ ʨʘʟʥʳʭ ʚʠʜʦʚ ʦʪʭʦʜʦʚ, 

ʥʘʧʨʠʤʝʨ, ʫ ʢʦʥʪʝʡʥʝʨʦʚ ʜʣʷ  ʩʙʦʨʘ ʩʪʝʢʣʷʥʥʳʭ ʦʪʭʦʜʦʚ ʝʩʪʴ ʢʨʫʛʣʳʝ ʦʪʚʝʨʩʪʠʷ, ʢʦʪʦʨʳʝ ʯʘʩʪʠʯʥʦ 

ʫʙʝʨʝʛʘʶʪ ʦʪ ʚʳʙʨʘʩʳʚʘʥʠʷ ʜʨʫʛʠʭ, ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʦʪʭʦʜʦʚ ʚ ʵʪʦʪ ʢʦʥʪʝʡʥʝʨ.  
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ʈʠʩʫʥʦʢ 3.14. ʇʣʦʱʘʜʢʘ ʜʣʷ ʩʙʦʨʘ ʩʦʨʪʠʨʦʚʘʥʥʳʭ ʦʪʭʦʜʦʚ ʚ ɺʝʥʪʩʧʠʣʩʝ (ʃʘʪʚʠʷ) 

 

ʉʠʩʪʝʤʳ ʜʝʧʦʟʠʪʘ 

ɺ ʩʠʩʪʝʤʘʭ ʜʝʧʦʟʠʪʘ ʧʦʪʨʝʙʠʪʝʣʠ ʚʦʟʚʨʘʱʘʶʪ ʚʪʦʨʠʯʥʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʦʪʭʦʜʳ (ʦʙʳʯʥʦ - ʪʘʨʫ) ʚ 

ʤʝʩʪʘ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ, ʧʦʣʫʯʘʷ ʥʘʟʘʜ ʚʥʝʩʝʥʥʳʡ ʜʝʧʦʟʠʪ ʟʘ ʪʘʨʫ (ʯʘʱʝ ʚʩʝʛʦ ʵʪʦ ʩʪʝʢʣʷʥʥʳʝ ʠʣʠ 

ʧʣʘʩʪʤʘʩʩʦʚʳʝ ʙʫʪʳʣʢʠ). ʆʙʳʯʥʦ ʪʘʢʠʝ ʩʠʩʪʝʤʳ ʨʝʛʫʣʠʨʫʶʪʩʷ ʟʘʢʦʥʦʤ, ʪ.ʝ., ʫ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠʣʠ 

ʪʦʨʛʦʚʮʝʚ ʝʩʪʴ ʦʙʷʟʘʥʥʦʩʪʴ ʚʥʝʜʨʠʪʴ ʩʠʩʪʝʤʫ ʜʝʧʦʟʠʪʘ. ʉʠʩʪʝʤʘ ʜʝʧʦʟʠʪʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʯʝʥʴ ʚʳʩʦʢʦʤʫ 

ʫʨʦʚʥʶ ʩʙʦʨʘ ʪʘʨʳ.  

 

3.4. ʌʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʩʠʩʪʝʤʫ ʩʙʦʨʘ ʦʪʭʦʜʦʚ  

 

ɽʩʪʴ ʤʥʦʛʠʝ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ, ʧʣʘʥʠʨʫʷ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʦʪʭʦʜʘʤʠ. 

ʅʘʧʨʠʤʝʨ, ʧʨʦʮʝʥʪʥʳʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʩʦʙʨʘʥʥʳʭ ʦʪʭʦʜʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʩʪʘʣʴʥʳʤ ʦʪʭʦʜʘʤ, ʢʘʯʝʩʪʚʦ 

ʩʦʙʨʘʥʥʳʭ ʠʣʠ ʩʦʨʪʠʨʦʚʘʥʥʳʭ ʦʪʭʦʜʦʚ ʠ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʤʝʩʝʡ, ʨʘʩʭʦʜʳ ʥʘ ʟʘʪʨʘʪʳ ʩʙʦʨʘ ʠ ʨʘʩʭʦʜʳ 

ʩʨʝʜʳ. ʅʫʞʥʦ ʪʘʢʞʝ ʚʟʚʝʩʠʪʴ ʤʥʦʛʠʝ ʬʘʢʪʦʨʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʤʝʩʪʥʫʶ ʩʠʪʫʘʮʠʶ.  

ʆʜʥʘʢʦ ʦʪ ʥʝʩʢʦʣʴʢʠʭ, ʩʘʤʳʭ ʭʘʨʘʢʪʝʨʥʳʭ ʦʰʠʙʦʢ, ʢʦʪʦʨʳʝ ʫʞʝ ʦʩʦʟʥʘʥʳ, ʤʦʞʥʦ ʠʟʙʘʚʠʪʴʩʷ.  

ʕʪʦ:  

¶ ʧʣʦʭʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʠ ʥʝʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʙʦʪʥʠʢʦʚ ʜʣʷ ʩʙʦʨʘ ʦʪʭʦʜʦʚ; 

¶ ʥʝʘʜʝʢʚʘʪʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʤʝʞʜʫ ʩʘʤʦʫʧʨʘʚʣʝʥʠʝʤ ʠ ʯʘʩʪʥʳʤʠ ʦʧʝʨʘʪʦʨʘʤʠ; 

¶ ʥʝʜʦʩʪʘʪʦʢ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʥʘʩʝʣʝʥʠʷ, ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʨʘʟʲʷʩʥʷʶʱʘʷ ʨʘʙʦʪʘ ʦ  ʤʝʪʦʜʘʭ, ʚʨʝʤʝʥʠ, 

ʤʝʩʪʘʭ ʩʙʦʨʘ - ʵʪʦ ʚʣʠʷʝʪ ʥʘ  ʫʜʦʙʩʪʚʦ ʥʘʩʝʣʝʥʠʷ  ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʩʠʩʪʝʤʳ; 

¶ ʥʝʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʨʘʟʤʝʨ ʢʦʥʪʝʡʥʝʨʦʚ, ʯʪʦ ʩʦʟʜʘʝʪ ʟʘʩʦʨʝʥʠʝ ʚʦʢʨʫʛ ʧʝʨʝʧʦʣʥʝʥʥʳʭ 

ʢʦʥʪʝʡʥʝʨʦʚ; 

¶ ʤʘʰʠʥʳ ʜʣʷ ʩʙʦʨʘ ʦʪʭʦʜʦʚ ʥʝʘʜʝʢʚʘʪʥʦʛʦ ʚʠʜʘ ʠʣʠ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʨʘʟʤʝʨʘ;  

¶ ʥʝʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʝ ʤʘʨʰʨʫʪʳ, ʥʝʦʙʜʫʤʘʥʥʘʷ ʣʦʛʠʩʪʠʢʘ, ʥʘʧʨʠʤʝʨ, ʥʝʪ ʩʪʘʥʮʠʡ ʧʝʨʝʛʨʫʟʢʠ, 

ʩʣʠʰʢʦʤ ʙʦʣʴʰʠʝ ʜʠʩʪʘʥʮʠʠ ʜʣʷ ʤʘʰʠʥ ʜʣʷ ʩʙʦʨʘ ʦʪʭʦʜʦʚ. 

 

ʆʧʪʠʤʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʨʘʟʤʝʱʝʥʠʷ ʢʦʥʪʝʡʥʝʨʦʚ ʟʘʚʠʩʠʪ ʦʪ ʤʝʩʪʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʪʘʢʠʭ, ʢʘʢ: 

¶ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ; 

¶ ʨʘʩʩʪʦʷʥʠʝ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ; 

¶ ʜʦʩʪʫʧʥʦʩʪʴ; 

¶ ʢʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ, ʠʭ ʚʠʜʳ ʠ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ; 

¶ ʮʝʣʠ ʩʙʦʨʘ ʩʦʨʪʠʨʦʚʘʥʥʳʭ ʦʪʭʦʜʦʚ; 

¶ ʨʘʩʭʦʜʳ ʨʘʙʦʯʝʡ ʩʠʣʳ.  
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ʆʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʝʤ ʧʣʦʪʥʝʝ ʨʘʟʤʝʱʝʥʳ ʢʦʥʪʝʡʥʝʨʳ, ʪʝʤ ʙʦʣʴʰʝ ʣʶʜʝʡ ʠʭ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ. 

ʉʠʩʪʝʤʳ Ăʦʩʪʘʚʴ ʥʘ ʢʨʘʶ ʪʨʦʪʫʘʨʘò ʯʘʩʪʦ ʜʦʨʦʞʝ, ʯʝʤ ʩʠʩʪʝʤʳ Ăʧʨʠʥʝʩʠ ʠ ʦʩʪʘʚʴò, ʧʦʪʦʤʫ ʯʪʦ ʚ ʧʝʨʚʦʤ 

ʩʣʫʯʘʝ ʙʦʣʴʰʝ ʟʘʪʨʘʪ ʥʘ ʨʘʙʦʯʫʶ ʩʠʣʫ ʠ ʪʨʘʥʩʧʦʨʪ. ʏʘʩʪʦ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ ʚʣʠʷʶʪ ʥʝ ʪʦʣʴʢʦ 

ʥʘʚʳʢʠ ʦʧʝʨʘʪʦʨʘ ʦʪʭʦʜʦʚ, ʥʦ ʪʘʢʞʝ ʚʦʣʷ ʥʘʩʝʣʝʥʠʷ ʠ ʫʤʝʥʠʝ ʩʦʨʪʠʨʦʚʘʪʴ ʦʪʭʦʜʳ.  

 

ʅʘ ʨʘʩʭʦʜʳ ʧʦ ʩʙʦʨʫ ʦʪʭʦʜʦʚ ʚʣʠʷʝʪ ʥʝʩʢʦʣʴʢʦ ʬʘʢʪʦʨʦʚò  

1. ʆʪʜʝʣʴʥʦ ʩʦʙʠʨʘʝʤʳʝ ʚʠʜʳ ʤʘʪʝʨʠʘʣʦʚ  

ʀʭ ʢʦʣʠʯʝʩʪʚʦ  ʠ ʚʠʜʳ ʦʧʨʝʜʝʣʷʶʪ: 

¶ ʅʘʮʠʦʥʘʣʴʥʳʝ ʮʝʣʠ ʜʣʷ ʨʘʟʥʳʭ ʚʠʜʦʚ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ ʚʳʨʘʙʦʪʘʥʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʪʨʝʙʦʚʘʥʠʷʤ ɽʉ, 

¶ ʅʦʨʤʘʪʠʚʥʳʝ  ʘʢʪʳ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʠʜʦʚ ʦʪʭʦʜʦʚ ʠ ʠʭ 

ʦʙʨʘʙʦʪʢʠ,   

¶ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʘʚʦʚʳʝ ʘʢʪʳ, ʢʦʪʦʨʳʝ ʚʳʜʘʶʪ ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ ʦʪʭʦʜʦʚ ʠ ʢʦʪʦʨʳʝ 

ʦʧʨʝʜʝʣʷʶʪ ʤʝʪʦʜʳ ʧʝʨʝʨʘʙʦʪʢʠ,  

¶ ʈʘʩʭʦʜʳ ʥʘ ʤʝʪʦʜʳ ʧʝʨʝʨʘʙʦʪʢʠ ʠʣʠ ʟʘʭʦʨʦʥʝʥʠʷ ʦʪʭʦʜʦʚ, ʥʘʣʦʛʠ ʠ ʧʦʰʣʠʥʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʦʪʭʦʜʘʤʠ.   

2. ʄʝʪʦʜʳ ʩʙʦʨʘ ʩʦʨʪʠʨʦʚʘʥʥʳʭ ʬʨʘʢʮʠʡ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ  ʩʚʦʡʩʪʚʘ ʥʝʩʦʨʪʠʨʦʚʘʥʥʳʭ ʦʪʭʦʜʦʚ  

ɻʣʘʚʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʢʦʪʦʨʳʝ ʵʪʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪ:  

¶ ɺʳʙʦʨ ʩʠʩʪʝʤʳ ʩʙʦʨʘ (Ăʧʦʤʝʩʪʠʪʴ ʥʘ ʢʨʘʶ ʪʨʦʪʫʘʨʘò ʠʣʠ Ăʦʪʥʝʩʠ ʠ ʧʦʣʦʞʠò);  

¶ ʏʘʩʪʦʪʘ ʩʙʦʨʘ: ʦʪʜʝʣʴʥʳʡ ʩʙʦʨ ʢʫʭʦʥʥʳʭ ʦʪʭʦʜʦʚ ʫʤʝʥʴʰʘʝʪ ʥʝʧʨʠʷʪʥʳʡ ʟʘʧʘʭ ʚ ʩʤʝʰʘʥʥʳʭ 

ʦʪʭʦʜʘʭ, ʧʦʵʪʦʤʫ  ʩʤʝʰʘʥʥʳʝ ʦʪʭʦʜʳ ʤʦʛʫʪ ʙʳʪʴ ʚʳʚʝʟʝʥʳ ʨʝʞʝ;   

¶ ʂʦʣʠʯʝʩʪʚʦ ʤʝʩʪ ʦʩʪʘʥʦʚʦʢ ʟʘ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ; 

¶ ɺʳʙʦʨ ʤʘʰʠʥ ʜʣʷ ʩʙʦʨʘ ʦʪʭʦʜʦʚ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʣʦʪʥʦʩʪʠ ʦʪʭʦʜʦʚ, ʚʦʟʤʦʞʥʦʩʪʷʤ ʫʧʣʦʪʥʝʥʠʷ 

ʠ ʪ.ʧ.) ʠ ʨʘʙʦʪʘʶʱʝʝ ʥʘ ʥʠʭ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪʥʠʢʦʚ. 

3. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ ʩʙʦʨʘ 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʦʧʨʝʜʝʣʷʝʪ: 

¶ ʉʦʦʪʚʝʪʩʪʚʠʝ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʪʨʝʙʦʚʘʥʠʷʤ ʥʘʩʝʣʝʥʠʷ; 

¶ ʀʥʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʩʝʣʝʥʠʷ ʠ ʧʦʜʲʝʤ ʩʦʟʥʘʥʠʷ ʜʣʷ ʙʦʣʴʰʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ; 

¶ ʋʨʦʚʝʥʴ ʚʦʚʣʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ; 

¶ ʀʥʩʪʨʫʤʝʥʪʳ ʩʪʠʤʫʣʷʮʠʠ ʫʤʝʥʴʰʝʥʠʷ ʦʪʭʦʜʦʚ (ʥʘʧʨʠʤʝʨ, ʧʣʘʪʘ ʪʦʣʴʢʦ ʟʘ ʚʳʙʨʦʰʝʥʥʳʝ 

ʦʪʭʦʜʳ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʝ ʧʣʘʪʳ ʟʘ ʩʦʨʪʠʨʦʚʘʥʥʳʝ ʠ ʥʝʩʦʨʪʠʨʦʚʘʥʥʳʝ ʦʪʭʦʜʳ, ʠ ʪ.ʜ.). 
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ʊʝʤʘ 4. ʈɽɻɽʅɽʈʀʈʆɺɸʅʀɽ ɺʊʆʈʀʏʅʆɻʆ ʉʓʈʔʗ 

 

4.1. ɺʪʦʨʠʯʥʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʤʘʪʝʨʠʘʣʳ ʠ  ʫʩʣʦʚʠʷ ʠʭ ʨʝʛʝʥʝʨʠʨʦʚʘʥʠʷ  

 

ɺʪʦʨʠʯʥʳʝ ʤʘʪʝʨʠʘʣʴʥʳʝ ʨʝʩʫʨʩʳ ʦʙʨʘʟʫʶʪʩʷ ʠʟ ʥʝʧʨʠʤʝʥʷʝʤʳʭ  ʚ ʙʳʪʫ ʠʟʣʠʰʢʦʚ ʠ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʦʪʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʝʨʝʨʘʙʦʪʘʪʴ ʚ ʥʦʚʳʡ ʤʘʪʝʨʠʘʣ ʠʣʠ ʚ ʧʨʦʜʫʢʮʠʶ ʜʨʫʛʦʛʦ ʚʠʜʘ. 

ʕʪʦ: ʠʟʜʝʣʠʷ ʠʟ ʤʝʪʘʣʣʘ, ʠʟʥʦʰʝʥʥʳʝ ʠ ʩʣʦʤʘʥʥʳʝ ʯʘʩʪʠ ʤʘʰʠʥ ʠ ʦʨʫʜʠʷ ʪʨʫʜʘ, ʦʩʪʘʪʢʠ ʧʣʘʩʪʤʘʩʩʳ ʠ 

ʠʟʥʦʰʝʥʥʳʝ ʠʟʜʝʣʠʷ, ʤʘʢʫʣʘʪʫʨʘ, ʩʪʝʢʣʷʥʥʳʝ ʠʟʜʝʣʠʷ ʠ ʦʩʢʦʣʢʠ ʠ ʪ.ʜ.. ʇʨʠʪʦʤ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʦʪʭʦʜʳ 

ʦʙʨʘʟʫʶʪʩʷ ʢʘʢ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʪʘʢ ʠ ʚ ʙʳʪʫ - ʚ ʜʦʤʘʰʥʠʭ ʭʦʟʷʡʩʪʚʘʭ ʠ ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪʘʭ. 

ʂʦʣʠʯʝʩʪʚʦ ʦʩʪʘʪʢʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʷʤʦ ʟʘʚʠʩʠʪ ʢʘʢ ʦʪ ʩʪʝʧʝʥʠ ʩʦʚʝʨʰʝʥʩʪʚʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʪʘʢ ʠ ʦʪ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʳʨʴʝ ʠ ʤʘʪʝʨʠʘʣʳ. 

ʇʦʵʪʦʤʫ ʥʫʞʥʦ ʩʪʘʨʘʪʴʩʷ ʫʤʝʥʴʰʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ, ʚʥʝʜʨʷʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʝ 

ʤʘʣʦʦʪʭʦʜʥʳʝ ʠ ʙʝʟʦʪʭʦʜʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʠ ʛʜʝ ʚʦʟʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʢʦʤʧʣʝʢʩʥʫʶ ʧʝʨʝʨʘʙʦʪʢʫ 

ʤʘʪʝʨʠʘʣʦʚ, ʘ ʥʝʠʟʙʝʞʥʳʝ ʦʩʪʘʪʢʠ ʥʫʞʥʦ ʩʪʘʨʘʪʴʩʷ ʨʘʟʜʝʣʷʪʴ ʧʨʷʤʦ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ, ʩʦʙʠʨʘʷ ʠʭ ʠ 

ʜʦʩʪʘʚʣʷʷ ʥʘ ʜʘʣʴʥʝʡʰʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦ ʠʭ ʚʠʜʫ ʠ ʚʦʟʤʦʞʥʦʩʪʷʤ. ʅʫʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʠ ʦʪʭʦʜʳ ï ʵʪʦ 

ʩʳʨʴʝ - ʪʦʣʴʢʦ ʚ ʜʨʫʛʦʤ ʤʝʩʪʝ ʠ ʚʠʜʝ. 

ʅʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʪʦʨʠʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʳʨʴʷ ʠ ʤʘʪʝʨʠʘʣʦʚ - ʦʜʠʥ ʠʟ ʧʫʪʝʡ ʧʦʚʳʰʝʥʠʷ 

ʫʨʦʚʥʷ ʧʦʣʝʟʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʪʭʦʜʦʚ ʢʘʢ  ʚʪʦʨʠʯʥʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʤʳ 

ʨʘʩʰʠʨʷʝʤ ʩʚʦʶ ʩʳʨʴʝʚʫʶ ʙʘʟʫ (ʧʝʨʝʨʘʙʘʪʳʚʘʷ  ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʣʦʤ - ʫʤʝʥʴʰʘʝʪʩʷ ʧʦʪʨʝʙʥʦʩʪʴ ʤʝʪʘʣʣʘ, 

ʢʦʪʦʨʳʡ ʜʦʙʳʚʘʶʪ ʠʟ ʨʫʜʳ; ʧʝʨʝʨʘʙʘʪʳʚʘʷ ʤʘʢʫʣʘʪʫʨʫ -  ʩʦʭʨʘʥʷʝʤ ʣʝʩʘ; ʧʦʚʪʦʨʥʦ ʧʝʨʝʨʘʙʘʪʳʚʘʷ 

ʧʣʘʩʪʤʘʩʩʫ - ʵʢʦʥʦʤʠʤ  ʥʝʬʪʴ ʠ ʛʘʟ). ʂ ʪʦʤʫ ʞʝ ʟʥʘʯʝʥʠʝ ʚʪʦʨʠʯʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ ʨʝʩʫʨʩʦʚ ʛʦʜ ʦʪ 

ʛʦʜʘ ʨʘʩʪʝʪ, ʧʦʪʦʤʫ ʯʪʦ ʨʘʩʪʫʪ ʦʙʲʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʮʝʥʳ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚʩʝ ʙʦʣʴʰʝ ʨʘʩʪʫʪ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʜʦʙʳʯʠ ʩʳʨʴʷ. 

ɺʳʛʦʜʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʪʦʨʠʯʥʳʭ ʨʝʩʫʨʩʦʚ ʪʘʢʞʝ ʩʚʷʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ ʵʪʦ ʩʳʨʴʝ ʤʦʞʥʦ  ʚʚʝʩʪʠ ʧʨʷʤʦ ʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ, ʦʙʭʦʜʷ ʦʙʨʘʙʘʪʳʚʘʶʱʠʝ ʥʘʯʘʣʴʥʳʝ ʩʪʘʜʠʠ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʪʴ ʨʘʩʭʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʦʢʨʘʪʠʪʴ ʦʙʱʠʡ ʮʠʢʣ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʩʚʷʟʘʥʘ ʥʝ 

ʪʦʣʴʢʦ ʩ ʠʭ ʨʘʩʪʫʱʠʤ ʢʦʣʠʯʝʩʪʚʦʤ, ʥʦ ʪʘʢʞʝ ʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʧʦʣʝʟʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʥʠʭ. 

ʏʪʦʙʳ ʫʣʫʯʰʠʪʴ ʧʦʣʝʟʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʭʦʜʦʚ, ʥʝʦʙʭʦʜʠʤʦ: 

¶ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʩʦʨʪʠʨʦʚʢʫ ʦʪʭʦʜʦʚ ʠ ʩʦʨʪʠʨʦʚʘʥʥʳʡ ʩʙʦʨ ʚ ʜʦʤʘʰʥʠʭ ʭʦʟʷʡʩʪʚʘʭ ʠ ʚ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ; 

¶ ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʦʛʨʘʤʤʳ ʧʦ ʫʤʝʥʴʰʝʥʠʶ ʠ ʧʝʨʝʨʘʙʦʪʢʝ ʦʪʭʦʜʦʚ, ʪ.ʢ. ʵʪʦ ʦʢʫʧʠʪʴʩʷ, 

ʪ.ʝ., ʚʣʦʞʝʥʥʳʝ ʚ ʵʪʠ ʤʝʨʦʧʨʠʷʪʠʷ ʩʨʝʜʩʪʚʘ ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ  ʩʨʝʜʩʪʚ, 

ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ; 

¶ ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʠʩʧʦʣʴʟʫʝʤʳʝ ʦʪʭʦʜʳ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʥʠʞʘʪʴ 

ʥʘʣʦʛʠ ʟʘ ʧʝʨʝʨʘʙʦʪʢʫ ʚʪʦʨʠʯʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʇʦʚʪʦʨʥʦ ʧʝʨʝʨʘʙʘʪʳʚʘʷ ʦʪʭʦʜʳ: 

¶ ʵʢʦʥʦʤʷʪʩʷ ʥʝʚʦʟʦʙʥʦʚʠʤʳʝ ʨʝʩʫʨʩʳ ʧʨʠʨʦʜʳ (ʥʝʬʪʴ, ʛʘʟ, ʨʫʜʳ ʠ ʪ.ʜ.), ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠ 

ʜʦʙʳʯʝ ʧʝʨʚʠʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ; 

¶ ʵʢʦʥʦʤʠʪʩʷ ʵʥʝʨʛʠʷ, ʧʦʪʦʤʫ ʯʪʦ ʦʙʳʯʥʦ ʜʣʷ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʝʝ ʧʦʪʨʝʙʣʝʥʠʝ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʤʝʥʴʰʝ, ʯʝʤ ʜʣʷ ʧʨʦʮʝʩʩʦʚ ʜʦʙʳʯʠ ʧʝʨʚʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ; 

¶ ʫʤʝʥʴʰʘʝʪʩʷ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʟʘʭʦʨʦʥʝʥʠʝʤ ʦʪʭʦʜʦʚ ʥʘ ʩʚʘʣʢʘʭ 

(ʵʤʠʩʩʠʷ, ʫʪʝʯʢʘ, ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚ); 

¶ ʫʤʝʥʴʰʘʝʪʩʷ ʵʤʠʩʩʠʷ ʛʘʟʦʚ (ʉʆ, CO2, NOx, CH4) , ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʵʬʬʝʢʪ "ʪʝʧʣʠʮʳ"; 

¶ ʫʤʝʥʴʰʘʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʦʪ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʧʨʠʨʦʜʘ ʥʝ ʩʧʦʩʦʙʥʘ 

ʘʩʩʠʤʠʣʠʨʦʚʘʪʴ, ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ; 
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¶ ʫʤʝʥʴʰʘʝʪʩʷ ʧʣʦʱʘʜʴ ʟʝʤʣʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʤʝʩʪ ʟʘʭʦʨʦʥʝʥʠʷ ʦʪʭʦʜʦʚ (ʢʦʪʦʨʘʷ ʧʦʪʦʤ 

ʜʣʠʪʝʣʴʥʦ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʮʝʣʝʡ). 

 

ʆʜʥʘʢʦ, ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʤʦʞʥʦ ʪʦʣʴʢʦ ʚʪʦʨʠʯʥʦʝ ʩʳʨʴʝ, ʘ ʥʝ ʦʪʭʦʜʳ, ʧʦʵʪʦʤʫ  ʚʥʝʜʨʝʥʠʝ ʧʨʦʛʨʘʤʤʳ 

ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʥʫʞʥʦ ʥʘʯʠʥʘʪʴ ʩ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʥʫʞʥʦ ʚʳʷʩʥʠʪʴ: 

¶ ʢʘʢʦʝ ʚ ʧʦʪʦʢʝ ʦʪʭʦʜʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʤʝʩʪʘ ʠʤʝʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʪʝʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʩʦʙʨʘʪʴ ʦʪʜʝʣʴʥʦ ʠ ʧʝʨʝʜʘʪʴ ʥʘ ʧʦʚʪʦʨʥʫʶ ʧʝʨʝʨʘʙʦʪʢʫ; 

¶ ʙʫʜʝʪ ʣʠ ʚʦʟʤʦʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʩʠʩʪʝʤʫ ʩʙʦʨʘ ʠ ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʥʝʦʙʭʦʜʠʤʳʭ ʦʪʭʦʜʦʚ, 

ʯʪʦʙʳ ʠʭ ʧʨʝʚʨʘʪʠʪʴ  ʚʦ ʚʪʦʨʠʯʥʦʝ ʩʳʨʴʝ; 

¶ ʢʘʢʠʝ ʙʫʜʫʪ ʨʘʩʭʦʜʳ ʪʘʢʦʡ ʩʠʩʪʝʤʳ; 

¶ ʙʫʜʝʪ ʣʠ ʨʳʥʦʢ ʩʙʳʪʘ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʥʦʛʦ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ, ʘ ʪʘʢʞʝ, ʟʘ ʢʘʢʫʶ ʮʝʥʫ ʝʛʦ ʤʦʞʥʦ 

ʙʫʜʝʪ ʧʨʦʜʘʚʘʪʴ. 

 

ʇʝʨʝʨʘʙʦʪʯʠʢ ʧʦʩʪʘʚʱʠʢʫ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ ʚʳʜʚʠʛʘʝʪ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʪʘʢʠʝ ʪʨʝʙʦʚʘʥʠʷ: 

¶ ʢʘʯʝʩʪʚʦ ʩʳʨʴʷ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʤ ʩʪʘʥʜʘʨʪʘʤ, 

¶ ʜʦʣʞʥʘ ʙʳʪʴ ʛʘʨʘʥʪʠʷ ʢʘʯʝʩʪʚʘ ʩʳʨʴʷ  ʦʪ ʧʘʨʪʠʠ ʢ ʧʘʨʪʠʠ, 

¶ ʜʦʩʪʘʚʢʘ ʩʳʨʴʷ ʚ ʦʙʲʝʤʝ, ʦʧʨʝʜʝʣʝʥʥʦʤ ʚ ʜʦʛʦʚʦʨʝ,  ʜʦʣʞʥʘ ʙʳʪʴ ʨʝʛʫʣʷʨʥʦʡ. 

 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʮʝʥʘ, ʢʦʪʦʨʫʶ ʧʝʨʝʨʘʙʦʪʯʠʢ ʙʫʜʝʪ ʧʣʘʪʠʪʴ ʟʘ ʚʪʦʨʠʯʥʦʝ ʩʳʨʴʝ, ʙʫʜʝʪ ʤʝʥʷʪʴʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, ʦʜʥʘʢʦ ʦʥʘ ʚʩʝʛʜʘ ʙʫʜʝʪ ʥʠʞʝ, ʯʝʤ ʜʣʷ ʧʦʭʦʞʝʛʦ ʧʝʨʚʠʯʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. 

 

4.2. ʉʦʨʪʠʨʦʚʢʘ ʦʪʭʦʜʦʚ ʚ ʜʦʤʘʰʥʠʭ ʭʦʟʷʡʩʪʚʘʭ 

 

ʉʦʨʪʠʨʦʚʢʫ ʦʪʭʦʜʦʚ, ʢʦʪʦʨʫʶ ʚʳʧʦʣʥʷʶʪ ʜʦʤʘʰʥʠʝ ʭʦʟʷʡʩʪʚʘ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʚʳʛʦʜʥʦʡ, ʧʦʪʦʤʫ 

ʯʪʦ ʩʦʨʪʠʨʦʚʢʫ ʚʳʧʦʣʥʷʶʪ ʜʦʤʘʰʥʠʝ ʭʦʟʷʡʩʪʚʘ ʙʝʩʧʣʘʪʥʦ. ʆʜʥʘʢʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ  ʤʝʪʦʜʘ ʪʘʢʦʡ 

ʩʦʨʪʠʨʦʚʢʠ ʥʝʦʙʭʦʜʠʤʘ ʧʦʜʭʦʜʷʱʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʥʘʩʝʣʝʥʠʝʤ. ʋʜʘʯʥʘʷ 

ʩʦʨʪʠʨʦʚʢʘ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʟʘʚʠʩʠʪ ʦʪ ʪʨʝʭ ʬʘʢʪʦʨʦʚ ï ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ, ʫʜʦʙʩʪʚʦ ʠ ʤʦʪʠʚʘʮʠʷ 

ʥʘʩʝʣʝʥʠʷ.  

ʋʜʦʙʩʪʚʦ 

ʅʝʘʜʝʢʚʘʪʥʘʷ, ʥʝʜʦʩʪʫʧʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʥʝ ʧʦʟʚʦʣʷʝʪ ʥʘʩʝʣʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦ ʫʯʘʩʪʚʦʚʘʪʴ ʚ 

ʩʦʨʪʠʨʦʚʢʝ ʦʪʭʦʜʦʚ. ɺʘʞʥʳʝ ʬʘʢʪʦʨʳ - ʥʝʙʦʣʴʰʦʝ ʨʘʩʩʪʦʷʥʠʝ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʢʦʥʪʝʡʥʝʨʦʚ 

ʩʦʨʪʠʨʦʚʘʥʥʦʛʦ ʩʙʦʨʘ, ʯʘʩʪʦʪʘ ʩʙʦʨʘ ʦʪʭʦʜʦʚ ʠ ʪ.ʜ..  

ʅʘʧʨʠʤʝʨ, ʨʘʟʜʝʣʴʥʳʡ ʩʙʦʨ ʙʫʜʝʪ ʪʨʫʜʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʚ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʜʦʤʘʭ ʩ ʰʘʭʪʘʤʠ 

ʦʪʭʦʜʦʚ, ʧʦʪʦʤʫ ʯʪʦ ʵʪʦ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʳʙʨʦʩʘʤ ʚ ʰʘʭʪʫ ʥʝʩʦʨʪʠʨʦʚʘʥʥʳʭ ʦʪʭʦʜʦʚ.   ɼʣʷ 

ʩʦʨʪʠʨʦʚʢʠ ʦʪʭʦʜʦʚ ʚ ʜʦʤʘʭ ʠ ʢʚʘʨʪʠʨʘʭ ʥʝʦʙʭʦʜʠʤʳ ʨʝʟʝʨʚʫʘʨʳ ʩ ʦʪʜʝʣʝʥʠʷʤʠ ʜʣʷ ʨʘʟʥʳʭ ʚʠʜʦʚ 

ʤʘʪʝʨʠʘʣʦʚ (ʨʠʩ. 4.1). ɾʠʪʝʣʠ ʪʘʢʠʝ ʨʝʟʝʨʚʫʘʨʳ ʦʙʳʯʥʦ ʧʨʠʦʙʨʝʪʘʶʪ ʩʘʤʠ, ʘ ʩʘʤʦʫʧʨʘʚʣʝʥʠʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʴʰʠʤʠ ʢʦʥʪʝʡʥʝʨʘʤʠ ʜʣʷ ʨʘʟʜʝʣʴʥʦʛʦ ʩʙʦʨʘ.  
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ʈʠʩʫʥʦʢ 4.1. ʄʘʨʢʠʨʦʚʘʥʥʳʝ   ʨʘʟʥʳʤʠ ʮʚʝʪʘʤʠ ʨʝʟʝʨʚʫʘʨʳ ʜʣʷ ʦʪʭʦʜʦʚ 

 

ʆʩʚʝʜʦʤʣʝʥʥʦʩʪʴ 

  ʅʝʧʨʝʨʳʚʥʘʷ  ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ ʠ ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʩʝʣʝʥʠʷ ʦ ʩʦʨʪʠʨʦʚʢʝ  ʦʪʭʦʜʦʚ ʜʦʣʞʥʦ 

ʙʳʪʴ ʜʦʣʛʦʩʨʦʯʥʳʤ ʧʨʝʜʧʨʠʷʪʠʝʤ ʚ ʩʘʤʦʫʧʨʘʚʣʝʥʠʠ. ʆʙʨʘʟʦʚʘʥʠʝ ʜʝʪʝʡ ʚ ʰʢʦʣʘʭ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʩʘʤʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʫʣʫʯʰʝʥʠʷ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʧʦʪʦʤʫ ʯʪʦ ʜʝʪʠ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʦʙʫʯʘʶʪ ʩʚʦʠʭ ʨʦʜʠʪʝʣʝʡ ʠ ʜʝʜʫʰʝʢ ʩ ʙʘʙʫʰʢʘʤʠ  ʩʦʨʪʠʨʦʚʘʪʴ ʦʪʭʦʜʳ. ʏʪʦʙʳ ʩʦʨʪʠʨʦʚʢʫ 

ʩʜʝʣʘʪʴ ʧʨʦʱʝ ʠ ʣʫʯʰʝ ʧʦʥʷʪʥʦʡ ʜʣʷ ʥʘʩʝʣʝʥʠʷ, ʧʦʣʝʟʥʦ ʠʥʬʦʨʤʠʨʦʚʘʪʴ, ʢʘʢʠʝ ʦʪʭʦʜʳ ʧʨʠʥʘʜʣʝʞʘʪ ʢ 

ʢʘʢʦʡ ʛʨʫʧʧʝ ʜʝʣʝʥʠʷ ʦʪʭʦʜʦʚ ʠ ʯʪʦ ʤʦʞʥʦ ʠ ʥʝʣʴʟʷ ʙʨʦʩʘʪʴ ʚ ʢʦʥʪʝʡʥʝʨʳ. 

ʄʦʪʠʚʘʮʠʷ 

ʄʦʪʠʚʘʮʠʷ ʥʘʩʝʣʝʥʠʷ ʯʘʩʪʦ ʦʯʝʥʴ ʩʚʷʟʘʥʘ ʩ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʤʠ ʪʘʨʠʬʘʤʠ ʚʳʚʦʟʢʠ ʦʪʭʦʜʦʚ. ɿʘ 

ʛʨʘʥʠʮʝʡ ʯʘʩʪʦ ʥʘʩʝʣʝʥʠʝ ʧʣʘʪʠʪ ʫʤʝʥʴʰʝʥʥʫʶ ʧʣʘʪʫ ʟʘ ʩʦʨʪʠʨʦʚʘʥʥʳʝ ʦʪʭʦʜʳ, ʠʣʠ ʥʝ ʧʣʘʪʠʪ ʩʦʚʩʝʤ - 

ʧʣʘʪʫ ʟʘ ʦʪʭʦʜʳ ʚʟʠʤʘʶʪ ʪʦʣʴʢʦ ʟʘ ʥʝʩʦʨʪʠʨʦʚʘʥʥʳʝ ʦʪʭʦʜʳ.  

 

4.3. ʎʝʥʪʨʳ ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ 

 

ʉʦʙʨʘʥʥʳʝ ʩʦʨʪʠʨʦʚʘʥʥʳʝ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʳʝ ʦʪʭʦʜʳ ʜʘʣʝʝ ʝʱʝ ʨʘʟ ʧʝʨʝʩʦʨʪʠʨʦʚʳʚʘʶʪʩʷ ʚ 

ʮʝʥʪʨʘʭ ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʠʩʧʦʣʴʟʫʷ ʣʠʥʠʠ ʢʦʥʚʝʡʝʨʘ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ. ʏʝʤ ʙʦʣʝʝ 

ʢʨʦʧʦʪʣʠʚʦ ʩʦʨʪʠʨʦʚʢʘ ʚʳʧʦʣʥʝʥʘ ʥʘ ʤʝʩʪʝ ʧʦʷʚʣʝʥʠʷ ʦʪʭʦʜʦʚ, ʠ ʯʝʤ ʯʠʱʝ ʤʘʪʝʨʠʘʣ ʧʦʣʫʯʘʶʪ, ʪʝʤ 

ʤʝʥʴʰʝ ʨʘʙʦʪʳ ʩ ʥʠʤʠ ʚ ʮʝʥʪʨʝ ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ. 

ʌʦʨʤʠʨʫʷ ʪʘʢʠʝ ʮʝʥʪʨʳ, ʥʫʞʥʦ ʩʦʙʣʶʜʘʪʴ ʥʝʩʢʦʣʴʢʦ ʢʨʠʪʝʨʠʝʚ, ʘ ʠʤʝʥʥʦ: 

¶ ʢʘʯʝʩʪʚʦ ʩʦʨʪʠʨʦʚʢʠ, ʩ ʢʘʢʦʡ ʤʘʪʝʨʠʘʣ ʙʫʜʝʪ ʚʚʝʟʝʥ ʠ ʢʘʢʫʶ ʥʘʜʦ ʚʳʧʦʣʥʠʪʴ ʚ ʮʝʥʪʨʝ; 

¶ ʚʠʜʳ ʦʪʩʦʨʪʠʨʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʦ; 

¶ ʧʝʨʝʤʝʱʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʦʢʦʚ ʚ ʮʝʥʪʨʝ; 

¶ ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʨʳʥʦʯʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

 

ʏʘʱʝ  ʚʩʝʛʦ ʚ ʮʝʥʪʨ ʧʦʧʘʜʘʶʪ ʪʘʢʠʝ ʤʘʪʝʨʠʘʣʳ: 

¶ ʛʘʟʝʪʥʘʷ ʙʫʤʘʛʘ, 

¶ ʢʘʨʪʦʥ, ʢʘʨʪʦʥ ʧʦʩʣʝ ʥʘʧʠʪʢʦʚ, 

¶ ʩʪʝʢʣʷʥʥʘʷ ʪʘʨʘ,  

¶ ʘʣʶʤʠʥʠʝʚʳʝ ʠʣʠ ʞʝʣʝʟʥʳʝ ʢʦʨʦʙʢʠ ʧʦʩʣʝ ʥʘʧʠʪʢʦʚ, 

¶ ʧʣʘʩʪʤʘʩʩʦʚʘʷ ʪʘʨʘ. 

 

ɺ  ʮʝʥʪʨ ʦʙʨʘʙʦʪʢʠ ʤʦʛʫʪ ʧʦʧʘʩʪʴ ʦʪʙʨʦʩʳ: 
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¶ ʥʝʩʦʨʪʠʨʦʚʘʥʥʳʝ; 

¶ ʯʘʩʪʠʯʥʦ ʦʪʩʦʨʪʠʨʦʚʘʥʥʳʝ; 

¶ ʧʦʣʥʦʩʪʴʶ ʦʪʩʦʨʪʠʨʦʚʘʥʥʳʝ. 

 

ʆʪʩʦʨʪʠʨʦʚʘʥʥʳʝ ʚ ʜʦʤʘʰʥʠʭ ʭʦʟʷʡʩʪʚʘʭ ʦʪʭʦʜʳ ʥʝ ʚʩʝʛʜʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʘʣʴʥʝʡʰʠʤ ʪʨʝʙʦʚʘʥʠʷʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʳʨʴʷ. ɼʣʷ ʥʠʭ ʯʘʩʪʦ ʥʝʦʙʭʦʜʠʤʘ ʜʘʣʴʥʝʡʰʘʷ ʧʝʨʚʠʯʥʘʷ ʦʙʨʘʙʦʪʢʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ 

ʛʦʪʦʚʠʪʩʷ  ʚʪʦʨʠʯʥʦʝ ʩʳʨʴʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʝʜʧʨʠʷʪʠʷ ʧʝʨʝʨʘʙʦʪʢʠ. 

ɻʣʘʚʥʘʷ ʦʙʨʘʙʦʪʢʘ - ʧʦʚʪʦʨʥʘʷ ʧʝʨʝʩʦʨʪʠʨʦʚʢʘ ʤʘʩʩʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ ʦʪʜʝʣʷʶʪ ʥʫʞʥʦʝ ʩʳʨʴʝ. 

ɺ ʧʫʥʢʪʘʭ ʩʙʦʨʘ ʦʪʭʦʜʦʚ  ʤʦʞʥʦ ʫʩʪʨʦʠʪʴ ʢʘʢ ʤʝʭʘʥʠʯʝʩʢʫʶ ʩʦʨʪʠʨʦʚʢʫ, ʪʘʢ ʠ ʩʦʨʪʠʨʦʚʢʫ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʫʯʥʦʡ ʨʘʙʦʪʳ. ʍʦʪʷ ʨʫʯʥʘʷ ʩʦʨʪʠʨʦʚʢʘ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ 

ʦʪʩʦʨʪʠʨʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʦʥʘ ʤʝʜʣʝʥʥʘʷ ʠ ʪʨʝʙʫʝʪ ʚʳʩʦʢʦʡ ʪʨʫʜʦʝʤʢʦʩʪʠ. ɼʣʷ ʥʝʩʢʦʣʴʢʠʭ ʧʦʪʦʢʦʚ 

ʦʪʭʦʜʦʚ ʚʦʟʤʦʞʥʦʩʪʠ ʨʫʯʥʦʡ ʩʦʨʪʠʨʦʚʢʠ ʦʛʨʘʥʠʯʝʥʳ, ʧʦʪʦʤʫ ʯʪʦ ʪʨʫʜʥʦ ʦʪʣʠʯʠʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʤʘʪʝʨʠʘʣʳ, ʥʘʧʨ., ʧʣʘʩʪʤʘʩʩʳ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʠʜʘ (HDPE ʠʣʠ PVC ʠʣʠ PET). ʕʪʠ ʤʘʪʝʨʠʘʣʳ ʙʳʩʪʨʝʝ ʠ 

ʣʫʯʰʝ ʩʦʨʪʠʨʫʶʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʠʥʚʝʩʪʠʮʠʠ ʚ ʫʩʪʨʦʡʩʪʚʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʩʦʨʪʠʨʦʚʢʠ  ʙʦʣʴʰʠʝ, ʧʦʪʦʤʫ ʯʪʦ ʫʩʪʨʦʡʩʪʚʘ ʜʦʨʦʛʠʝ. ʆʢʦʥʯʘʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ ʟʘʚʠʩʠʪ ʦʪ ʟʘʪʨʘʪ ʥʘ 

ʨʘʙʦʯʫʶ ʩʠʣʫ, ʚʳʙʦʨʘ ʪʝʭʥʦʣʦʛʠʡ ʠ ʮʝʣʝʡ ʨʝʛʝʥʝʨʠʨʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ.  

 ɺ ʪʘʢʠʭ ʮʝʥʪʨʘʭ ʥʝʣʴʟʷ ʜʦʧʫʩʪʠʪʴ ʥʝʦʨʛʘʥʠʟʦʚʘʥʥʫʶ ʩʦʨʪʠʨʦʚʢʫ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʫʶ 

ʚʳʧʦʣʥʷʶʪ ʧʦʜʙʦʨʱʠʢʠ ʦʪʭʦʜʦʚ (ʜʝʢʣʘʩʩʠʨʦʚʘʥʥʳʝ ʵʣʝʤʝʥʪʳ, ʥʘʩʝʣʝʥʠʝ ʩʚʘʣʦʢ), ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʠʟ-

ʟʘ ʟʜʦʨʦʚʴʷ ʵʪʠʭ ʣʶʜʝʡ ʠ ʨʘʜʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʊʘʢ ʞʝ, ʵʪʦ ʥʝ ʘʣʴʪʝʨʥʘʪʠʚʘ ʜʣʷ ʩʙʦʨʘ ʦʪʭʦʜʦʚ ʠ 

ʧʝʨʝʨʘʙʦʪʢʠ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ.  

 

ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʩʦʨʪʠʨʦʚʢʘ 

ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʩʦʨʪʠʨʦʚʢʘ  ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ,  ʯʪʦʙʳ ʧʦʚʪʦʨʥʦ ʦʪʩʦʨʪʠʨʦʚʘʪʴ  ʩʦʙʨʘʥʥʳʝ ʦʪ 

ʧʦʪʨʝʙʠʪʝʣʝʡ  ʦʪʭʦʜʳ. ɺ ʨʘʟʥʳʭ ʛʦʩʫʜʘʨʩʪʚʘʭ ʨʘʟʥʳʝ ʧʦʜʭʦʜʳ. ʅʘʧʨʠʤʝʨ, ʚ ɻʝʨʤʘʥʠʠ ʩʦʙʠʨʘʶʪ ʚʤʝʩʪʝ 

ʥʝʙʫʤʘʞʥʳʝ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʳʝ ʦʪʭʦʜʳ (Ăʞʝʣʪʳʝ ʤʝʰʢʠò) ʚ ʦʜʥʦʤ ʤʝʰʢʝ, ʠ ʪʦʛʜʘ ʠʭ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦ 

ʩʦʨʪʠʨʫʶʪ ʧʦ ʚʠʜʘʤ ʤʘʪʝʨʠʘʣʦʚ. ʇʨʦʮʝʩʩ ʩʦʨʪʠʨʦʚʢʠ ʚ ʦʩʥʦʚʥʦʤ - ʨʘʙʦʪʘ ʨʫʢ, ʯʪʦ ʦʯʝʥʴ ʪʨʫʜʦʝʤʢʦ. 

ʉʦʨʪʠʨʦʚʢʫ ʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ  ʪʘʢʞʝ ʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ, ʢʦʪʦʨʳʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 

ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ. ʋʩʪʨʦʡʩʪʚʘ ʩʦʨʪʠʨʫʶʪ ʦʪʭʦʜʳ, ʫʙʠʨʘʶʪ ʧʨʠʤʝʩʠ ʠ ʤʝʥʷʶʪ ʪʘʢʞʝ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʦʪʭʦʜʦʚ. ʇʦʪʦʢʠ ʦʪʭʦʜʦʚ ʧʦʩʣʝ ʩʦʨʪʠʨʦʚʢʠ ʧʦʩʳʣʘʶʪ ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ, ʩʞʠʛʘʥʠʝ, ʙʠʦʣʦʛʠʯʝʩʢʫʶ 

ʧʝʨʝʨʘʙʦʪʢʫ ʠʣʠ ʟʘʭʦʨʦʥʝʥʠʝ. ʆʪʩʦʨʪʠʨʦʚʘʥʥʳʝ, ʯʠʩʪʳʝ ʤʘʪʝʨʠʘʣʳ, ʯʘʩʪʦ ʪʦʣʴʢʦ ʩʧʨʝʩʩʦʚʘʥʥʳʝ ʠʣʠ 

ʟʘʧʘʢʦʚʘʥʥʳʝ, ʧʝʨʝʜʘʶʪ ʜʘʣʝʝ ʧʨʝʜʧʨʠʷʪʠʷʤ ʧʝʨʝʨʘʙʦʪʢʠ. ɻʣʘʚʥʦʝ  ʟʘʜʘʥʠʝ ʠ ʮʝʣʴ ʩʦʨʪʠʨʦʚʦʯʥʳʭ 

ʫʩʪʨʦʡʩʪʚ - ʧʦʚʳʩʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʠ ʢʘʯʝʩʪʚʦ ʦʪʩʦʨʪʠʨʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʯʪʦʙʳ ʠʭ ʚʧʦʩʣʝʜʩʪʚʠʠ ʢʘʢ 

ʤʦʞʥʦ ʜʦʨʦʞʝ ʧʨʦʜʘʣʠ ʥʘ ʨʳʥʢʝ. ʆʜʥʘʢʦ ʨʳʥʦʢ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʳʭ ʦʪʭʦʜʦʚ ʜʦʣʞʝʥ ʙʳʪʴ ʩʪʘʙʠʣʝʥ ʠ 

ʫʩʪʦʡʯʠʚ, ʯʪʦʙʳ ʤʘʪʝʨʠʘʣʳ ʤʦʞʥʦ ʙʳʣʦ ʨʝʘʣʠʟʦʚʘʪʴ.  

ʋʩʪʨʦʡʩʪʚʘ ʩʦʨʪʠʨʦʚʢʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʥʳʤʠ: ʥʘʯʠʥʘʷ ʦʪ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʜʦ ʫʩʪʨʦʡʩʪʚ, ʢʦʪʦʨʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʩʧʦʣʴʟʫʝʪ ʨʘʙʦʪʫ ʨʫʢ (ʩʤ. ʨʠʩ. 4.2).  

 

ʈʠʩʫʥʦʢ 4.2. ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʣʠʥʠʷ ʩʦʨʪʠʨʦʚʢʠ ʚ ʊʘʣʣʠʥʥʝ (ʕʩʪʦʥʠʷ) 
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ʉʦʨʪʠʨʦʚʦʯʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʦʙʳʯʥʦ ʚʳʧʦʣʥʷʶʪ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

¶ ʦʪʩʝʠʚʘʥʠʝ;  

¶ ʫʤʝʥʴʰʝʥʠʝ ʨʘʟʤʝʨʦʚ; 

¶ ʫʧʣʦʪʥʝʥʠʝ; 

¶ ʦʪʜʝʣʝʥʠʝ ʧʦ ʧʣʦʪʥʦʩʪʠ ʠʣʠ ʤʘʛʥʝʪʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ (ʩʤ. ʪʘʙʣʠʮʫ 4.1). 

ʊʘʙʣʠʮʘ 4.1. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʩʦʨʪʠʨʦʚʢʠ ʦʪʭʦʜʦʚ 

ʇʨʦʮʝʩʩ ʈʝʟʫʣʴʪʘʪ 

 

ʆʪʩʝʠʚʘʥʠʝ (ʨʝʰʝʪʢʠ, ʩʝʪʠ) 

ʆʪʩʝʠʚʘʥʠʝ ʧʨʠʤʝʩʝʡ, ʫʙʦʨʢʘ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ ʠ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʧʨʝʜʤʝʪʦʚ  

 

ʈʘʟʤʝʣʴʯʝʥʠʝ (ʤʦʣʦʪʢʠ, ʤʝʣʴʥʠʮʘ, 

ʠʟʤʝʣʴʯʠʪʝʣʠ, ʜʨʦʙʠʣʢʠ) 

ʋʙʦʨʢʘ ʧʨʠʤʝʩʝʡ, ʫʤʝʥʴʰʝʥʠʝ ʨʘʟʤʝʨʦʚ ʜʣʷ ʚʩʝʭ ʚʠʜʦʚ ʦʪʭʦʜʦʚ   

ʆʪʜʝʣʝʥʠʝ (ʮʠʢʣʦʥʳ, ʩʝʧʘʨʘʪʦʨʳ ʧʣʦʪʥʦʩʪʠ ʠ 

ʤʘʛʥʝʪʠʯʝʩʢʠʝ ʩʝʧʘʨʘʪʦʨʳ) 

ʆʪʜʝʣʝʥʠʝ ʞʝʣʝʟʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ ʠ ʦʪʭʦʜʦʚ ʨʘʟʥʦʡ ʧʣʦʪʥʦʩʪʠ  

ɺʣʘʞʥʦʝ ʦʪʜʝʣʝʥʠʝ (ʜʠʥʘʤʠʯʥʦʝ ʢʫʧʘʥʠʝ) 
ʆʪʜʝʣʝʥʠʝ ʩʪʝʢʣʘ ʠ ʘʣʶʤʠʥʠʷ 

ʂʦʤʧʘʢʪʥʦʩʪʴ (ʨʘʟʤʝʣʴʯʠʪʝʣʴ) 

ʋʧʘʢʦʚʢʘ ʚ ʢʠʧr, ʯʪʦʙʳ ʦʙʣʝʛʯʠʪʴ ʧʝʨʝʤʝʱʝʥʠʝ ʠ ʩʦʭʨʘʥʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ. 

ʇʨʠʤʝʥʷʶʪ ʜʣʷ ʙʫʤʘʛʠ, ʢʘʨʪʦʥʘ, ʧʣʘʩʪʤʘʩʩʳ, ʪʝʢʩʪʠʣʷ, ʘʣʶʤʠʥʠʝʚʳʭ ʙʘʥʦʢ. 

 

ʉʘʤʳʡ ʠʥʪʝʥʩʠʚʥʳʡ ʧʨʦʮʝʩʩ ʟʘʥʷʪʠʷ ʨʘʙʦʯʝʡ ʩʠʣʳ - ʩʦʨʪʠʨʦʚʢʘ, ʚ ʢʦʪʦʨʦʡ ʧʨʠʤʝʥʝʥʠʝ 

ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʛʨʘʥʠʯʝʥʦ ʠʣʠ ʦʥʠ ʦʯʝʥʴ ʜʦʨʦʛʠ. ʏʪʦʙʳ ʨʝʰʠʪʴ ʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʡ 

ʚʘʨʠʘʥʪ: ʧʨʠʤʝʥʝʥʠʝ ʨʘʙʦʯʝʡ ʩʠʣʳ ʠʣʠ  ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʥʫʞʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʙʱʫʶ 

ʩʪʨʫʢʪʫʨʫ ʨʘʩʭʦʜʦʚ. ɺʪʦʨʦʡ ʩʝʨʴʝʟʥʳʡ ʘʩʧʝʢʪ - ʟʜʦʨʦʚʴʝ ʨʘʙʦʪʥʠʢʦʚ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ.   

ʆʜʥʘ ʠʟ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʨʦʙʣʝʤ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʣʠʥʠʡ ʩʦʨʪʠʨʦʚʢʠ ʦʪʭʦʜʦʚ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ 

ʤʝʩʪʘ. ʅʘʩʝʣʝʥʠʝ ʦʙʳʯʥʦ ʧʨʦʪʠʚ ʫʩʪʘʥʦʚʢʠ ʪʘʢʠʭ ʫʩʪʨʦʡʩʪʚ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʠ ʤʦʛʫʪ ʩʦʟʜʘʪʴ ʟʘʧʘʭʠ ʠ 

ʰʫʤʳ. ʋʩʪʘʥʦʚʢʘ  ʫʜʘʣʝʥʥʳʭ ʮʝʥʪʨʦʚ ʩʦʨʪʠʨʦʚʢʠ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʦʞʝʪ ʩʦʟʜʘʪʴ ʙʦʣʴʰʝ ʨʘʩʭʦʜʦʚ ʥʘ 

ʪʨʘʥʩʧʦʨʪ.  

ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʚ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʩʦʨʪʠʨʦʚʢʝ ʫʩʪʨʦʡʩʪʚʘ  

 ʋʩʪʨʦʡʩʪʚʦ ʦʪʢʨʳʪʠʷ ʤʝʰʢʦʚ  

ʕʪʦ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʢʨʳʚʘʝʪ ʤʝʰʢʠ ʩ ʦʪʭʦʜʘʤʠ. ʊʫʪ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʥʳʝ 

ʚʘʨʠʘʥʪʳ ï ʫʩʪʨʦʡʩʪʚʦ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʨʝʟʘʥʠʝ, ʨʘʟʨʳʚʘʥʠʝ ʠʣʠ ʧʨʦʮʝʩʩʳ ʩʞʘʪʠʷ. (DSD AG 

2003). 

ʈʘʟʤʝʣʴʯʠʪʝʣʠ - ʤʦʣʦʪʢʠ  

ʈʘʟʤʝʣʴʯʠʪʝʣʠ - ʤʦʣʦʪʢʠ ʨʘʟʤʝʣʴʯʘʶʪ ʦʪʭʦʜʳ  ʥʘ ʤʝʥʴʰʠʝ ʯʘʩʪʠ.  

ʆʪʩʝʠʚʘʪʝʣʠ  

ʆʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ - ʦʪʩʝʷʪʴ ʦʪʭʦʜʳ ʧʦ ʨʘʟʤʝʨʫ. ʋʩʪʨʦʡʩʪʚʘ ʨʘʟʥʳʝ:  ʚʨʘʱʘʶʱʠʝʩʷ ʩʝʷʣʢʠ; 

ʚʠʙʨʠʨʫʶʱʠʝ ʩʝʷʣʢʠ ʠʣʠ ʜʠʩʢʦʚʳʝ ʩʝʷʣʢʠ ʠ ʪ.ʜ..  

ʈʘʟʜʝʣʠʪʝʣʠ (ʩʝʧʘʨʘʪʦʨʳ)  

ɸʚʪʦʤʘʪʠʯʝʩʢʠʝ ʩʝʧʘʨʘʪʦʨʳ ʧʦʟʚʦʣʷʶʪ ʫʤʝʥʴʰʠʪʴ ʨʘʩʭʦʜʳ ʥʘ ʨʘʙʦʯʫʶ ʩʠʣʫ. ʀʭ ʦʯʝʥʴ ʯʘʩʪʦ 

ʧʨʠʤʝʥʷʶʪ ʚ ʣʠʥʠʷʭ ʩʦʨʪʠʨʦʚʢʠ, ʛʜʝ ʵʬʬʝʢʪʠʚʥʦʝ ʦʪʜʝʣʝʥʠʝ ʚʦʟʤʦʞʥʦ ʩ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ 

ʧʦ ʢʘʢʠʤ-ʪʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʩʚʦʡʩʪʚʘʤ ʦʪʭʦʜʦʚ - ʧʣʦʪʥʦʩʪʠ, ʤʘʛʥʝʪʠʯʝʩʢʠʤ ʠʣʠ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʤ 
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ʩʚʦʡʩʪʚʘʤ. ʅʘʧʨʠʤʝʨ, ʩʝʧʘʨʘʪʦʨʳ ʧʦʪʦʢʘ ʚʦʟʜʫʭʘ ʜʝʡʩʪʚʫʶʪ ʪʘʢʠʤ ʦʙʨʘʟʦʤ: ʧʨʠʤʝʥʷʷ  ʫʩʠʣʝʥʥʳʡ ʧʦʪʦʢ 

ʚʦʟʜʫʭʘ ʠʣʠ ʤʝʭʘʥʠʯʝʩʢʫʶ ʩʠʣʫ, ʯʘʩʪʠʮʳ ʦʪʭʦʜʦʚ ʚʳʜʫʚʘʶʪʩʷ ʠ ʜʘʣʴʰʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʚʝʩʘ, 

ʧʘʜʘʶʪ, ʬʦʨʤʠʨʫʷ ʨʘʟʥʳʝ ʪʨʘʝʢʪʦʨʠʠ. ɺʤʝʩʪʝ ʩ ʵʪʠʤ ʦʪʭʦʜʳ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʧʦ ʠʭ ʧʣʦʪʥʦʩʪʠ ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʪʜʝʣʝʥʠʷʭ ʩʙʦʨʘ. ʄʘʛʥʝʪʠʯʝʩʢʠʝ ʩʝʧʘʨʘʪʦʨʳ ʦʪʜʝʣʷʶʪ ʦʪʭʦʜʳ ʧʦ ʠʭ ʤʘʛʥʝʪʠʯʝʩʢʠʤ 

ʩʚʦʡʩʪʚʘʤ. ʊʘʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʦʪʜʝʣʝʥʠʷ ʞʝʣʝʟʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʉʝʧʘʨʘʪʦʨʳ ʚʠʭʨʝʚʦʛʦ 

ʪʦʢʘ (ʪʦʢʠ ʬʫʢʢʦ) ʠʩʧʦʣʴʟʫʶʪ, ʯʪʦʙʳ ʦʪʜʝʣʠʪʴ ʥʝ ʞʝʣʝʟʥʳʝ (ʥʝʤʘʛʥʝʪʠʯʝʩʢʠʝ, ʥʦ ʚʝʜʫʱʠʝ ʪʦʢ) ʤʝʪʘʣʣʳ 

(ʥʘʧʨ., ʘʣʶʤʠʥʠʡ).  

ʉʦʨʪʠʨʦʚʢʘ ʨʘʟʥʳʭ ʚʠʜʦʚ ʦʪʭʦʜʦʚ 

ʅʝʩʦʨʪʠʨʦʚʘʥʥʳʝ ʦʪʭʦʜʳ 

ʉʦʨʪʠʨʦʚʢʘ ʪʘʢʠʭ ʦʪʭʦʜʦʚ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ, ʚ ʦʩʥʦʚʥʦʤ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʦ, ʠʩʧʦʣʴʟʫʷ 

ʦʪʣʠʯʠʝ ʧʣʦʪʥʦʩʪʠ ʦʪʭʦʜʦʚ, ʠʭ ʨʘʟʤʝʨʳ, ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʠʣʠ ʤʘʛʥʝʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ɽʩʣʠ ʧʦʪʦʢ ʦʪʭʦʜʦʚ 

ʥʝ ʩʦʜʝʨʞʠʪ ʦʧʘʩʥʳʝ ʧʨʠʤʝʩʠ (ʥʘʧʨ., ʵʪʦ ʪʦʣʴʢʦ ʦʪʭʦʜʳ ʦʪ  ʫʧʘʢʦʚʢʠ), ʪʦʛʜʘ ʦʪʭʦʜʳ ʤʦʞʥʦ 

ʦʪʩʦʨʪʠʨʦʚʳʚʘʪʴ, ʠʩʧʦʣʴʟʫʷ ʪʘʢʞʝ ʣʠʥʠʠ ʩʦʨʪʠʨʦʚʢʠ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʙʳʯʥʦ ʧʦʪʦʢ ʦʪʭʦʜʦʚ ʜʚʠʞʝʪʩʷ 

ʧʦ ʢʦʥʚʝʡʝʨʫ, ʫ ʢʦʪʦʨʦʛʦ ʩʪʦʷʪ ʩʦʨʪʠʨʦʚʱʠʢʠ ʠ ʨʫʢʘʤʠ ʩʦʨʪʠʨʫʶʪ ʛʘʟʝʪʥʫʶ ʙʫʤʘʛʫ ʠ ʢʘʨʪʦʥ, 

ʧʣʘʩʪʤʘʩʩʦʚʫʶ ʪʘʨʫ (PET, PE, PVC), ʮʝʣʫʶ ʩʪʝʢʣʷʥʥʫʶ ʪʘʨʫ. ʄʝʪʘʣʣʠʯʝʩʢʠʝ ʦʪʭʦʜʳ ʦʙʳʯʥʦ ʦʪʜʝʣʷʶʪ ʚ 

ʭʦʜʝ ʤʘʛʥʝʪʠʯʝʩʢʦʡ ʩʝʧʘʨʘʮʠʠ.  

ɽʩʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʘʷ ʩʦʨʪʠʨʦʚʢʘ, ʪʦʛʜʘ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʚʚʝʟʝʥʥʳʝ ʦʪʭʦʜʳ ʧʦʧʘʜʘʶʪ ʥʘ  

ʜʚʫʭʫʨʦʚʥʝʚʫʶ ʚʠʙʨʘʮʠʦʥʥʫʶ ʨʝʰʝʪʢʫ  ʩ ʨʘʟʣʠʯʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʦʪʚʝʨʩʪʠʡ. ʅʘ ʥʠʭ ʦʪʭʦʜʳ ʨʘʟʜʝʣʷʶʪʩʷ 

ʥʘ ʪʨʠ ʧʦʪʦʢʘ: 

¶ ʤʘʪʝʨʠʘʣʳ ʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ (ʢʘʨʪʦʥ, ʧʣʘʩʪʤʘʩʩʦʚʳʝ ʧʣʝʥʢʠ) 

¶ ʤʘʪʝʨʠʘʣʳ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ (ʛʘʟʝʪʥʘʷ ʙʫʤʘʛʘ, ʞʫʨʥʘʣʳ, ʢʦʨʦʙʢʠ ʦʪ ʥʘʧʠʪʢʦʚ, ʧʣʘʩʪʤʘʩʩʦʚʘʷ ʠ 

ʩʪʝʢʣʷʥʥʘʷ ʪʘʨʘ)  

¶ ʤʘʪʝʨʠʘʣʳ ʤʘʣʝʥʴʢʦʛʦ ʨʘʟʤʝʨʘ (< 50 ʤʤ). 

 

ʏʘʩʪʠʯʥʦ ʦʪʩʦʨʪʠʨʦʚʘʥʥʳʝ ʦʪʭʦʜʳ 

ʏʘʩʪʠʯʥʦ  ʦʪʩʦʨʪʠʨʦʚʘʥʥʳʤʠ ʩʯʠʪʘʶʪʩʷ ʦʪʭʦʜʳ, ʢʦʪʦʨʳʝ ʨʘʩʩʦʨʪʠʨʦʚʘʥʳ,  ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʚ ʜʚʘ 

ʧʦʪʦʢʘ (ʥʘʧʨ., ʠʟ ʦʙʱʝʛʦ ʧʦʪʦʢʘ ʦʪʜʝʣʝʥʘ ʙʫʤʘʛʘ ʠ ʫʧʘʢʦʚʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ). ɺ ʦʙʨʘʙʘʪʳʚʘʶʱʝʤ ʮʝʥʪʨʝ 

ʩʦʨʪʠʨʫʝʤʳʝ ʧʦʪʦʢʠ ʜʘʣʝʝ ʠʜʫʪ ʦʪʜʝʣʴʥʦ ʦʪʩʦʨʪʠʨʦʚʘʥʥʳʤʠ. ʇʦʪʦʢ, ʚ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʦʛʦ ʙʫʤʘʛʘ, 

ʧʨʦʭʦʜʠʪ ʪʘʢʫʶ ʦʙʨʘʙʦʪʢʫ: 

¶ ʦʪʭʦʜʳ ʧʦʧʘʜʘʶʪ ʥʘ ʢʦʥʚʝʡʝʨ ʩʦʨʪʠʨʦʚʢʠ, 

¶ ʨʫʢʘʤʠ ʨʘʩʩʦʨʪʠʨʦʚʳʚʘʶʪʩʷ ʙʫʤʘʛʠ ʨʘʟʥʦʛʦ ʪʠʧʘ, ʨʘʟʜʝʣʷʷ ʦʪʜʝʣʴʥʦ ʢʘʨʪʦʥ, ʞʫʨʥʘʣʳ ʠ ʪ.ʜ., 

¶ ʦʩʪʘʚʰʠʡʩʷ ʧʦʪʦʢ ʚ ʢʦʥʮʝ ʢʦʥʚʝʡʝʨʘ ʩʦʙʨʘʥ ʚ ʢʦʥʪʝʡʥʝʨʘʭ. 

 

ɺʪʦʨʦʡ ʧʦʪʦʢ ʦʪʭʦʜʦʚ, ʚ ʢʦʪʦʨʦʤ ʩʦʙʨʘʥʳ ʨʘʟʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʦʙʨʘʙʦʪʘʥ ʚ ʪʘʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: 

¶ ʥʝʧʝʨʝʨʘʙʘʪʳʚʘʝʤʘʷ ʬʨʘʢʮʠʷ ʦʪʜʝʣʝʥʘ ʨʫʢʘʤʠ; 

¶ ʧʨʠʤʝʩʠ ʤʝʪʘʣʣʘ ʦʪʜʝʣʝʥʳ ʩ ʧʦʤʦʱʴʶ ʤʘʛʥʝʪʠʯʝʩʢʠʭ ʩʝʧʘʨʘʪʦʨʦʚ; 

¶ ʣʝʛʢʘʷ ʬʨʘʢʮʠʷ (ʧʣʘʩʪʤʘʩʩʘ ʠ ʘʣʶʤʠʥʠʝʚʘʷ ʬʦʣʴʛʘ) ʦʪʜʝʣʝʥʘ ʩ ʧʦʤʦʱʴʶ ʧʦʪʦʢʘ ʚʦʟʜʫʭʘ ʦʪ 

ʪʷʞʝʣʦʡ ʬʨʘʢʮʠʠ (ʩʪʝʢʣʦ); 

¶ ʧʣʘʩʪʤʘʩʩʦʚʘʷ ʠ ʘʣʶʤʠʥʠʝʚʘʷ ʪʘʨʘ ʦʪʜʝʣʝʥʳ, ʩʦʨʪʠʨʫʷ ʨʫʢʘʤʠ ʠʣʠ ʠʩʧʦʣʴʟʫʷ ʩʝʧʘʨʘʪʦʨ. 

 

ʇʦʣʥʦʩʪʴʶ ʦʪʩʦʨʪʠʨʦʚʘʥʥʳʝ ʦʪʭʦʜʳ ʜʘʣʝʝ ʫʧʘʢʦʚʳʚʘʶʪ ʠ ʪʨʘʥʩʧʦʨʪʠʨʫʶʪ ʥʘ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʝ 

ʟʘʚʦʜʳ. 

 

4.4. ɺʠʜʳ ʚʪʦʨʠʯʥʦ  ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ 
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ʄʝʪʘʣʣ. ɺʳʧʣʘʚʢʘ ʩʪʘʣʠ ʠʟ ʠʟʣʠʰʢʦʚ ʤʝʪʘʣʣʘ ʠ ʣʦʤʘ ʥʘʤʥʦʛʦ ʚʳʛʦʜʥʝʝ, ʯʝʤ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ 

ʨʘʤʢʘʭ ʧʦʣʥʦʛʦ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʮʠʢʣʘ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʜʦʙʳʯʝʡ ʠ ʦʙʦʛʘʱʝʥʠʝʤ ʞʝʣʝʟʥʦʡ ʨʫʜʳ, 

ʜʦʙʳʯʝʡ ʢʘʤʝʥʥʦʛʦ ʫʛʣʷ ʠ ʧʝʨʝʨʘʙʦʪʢʦʡ ʚ ʢʦʢʩ, ʜʦʙʳʯʝʡ ʯʫʛʫʥʘ, ʠʩʧʦʣʴʟʫʷ ʢʘʢ ʪʦʧʣʠʚʦ ʢʦʢʩ, ʠ 

ʧʝʨʝʨʘʙʦʪʢʦʡ ʯʫʛʫʥʘ ʚ ʩʪʘʣʴ. ʀʟ ʠʟʣʠʰʢʦʚ ʯʝʨʥʳʭ ʤʝʪʘʣʣʦʚ (ʩʪʘʣʠ, ʯʫʛʫʥʘ) ʠ ʣʦʤʘ, ʠʩʧʦʣʴʟʫʷ ʢʘʢ 

ʜʦʙʘʚʢʫ ʨʘʟʥʳʝ ʞʝʣʝʟʥʳʝ ʩʧʣʘʚʳ, ʤʦʞʥʦ ʩʨʘʟʫ ʨʘʩʧʣʘʚʠʪʴ ʩʪʘʣʴ ʥʝʦʙʭʦʜʠʤʦʡ ʤʘʨʢʠ, ʠ ʮʠʢʣ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʢʨʘʱʘʝʪʩʷ ʤʥʦʛʦʢʨʘʪʥʦ. ʇʦʭʦʞʘʷ ʩʠʪʫʘʮʠʷ ʠ  ʩ ʠʟʛʦʪʦʚʣʝʥʠʝʤ ʦʪʣʠʚʘ ʯʫʛʫʥʘ ʠ ʮʚʝʪʥʦʛʦ 

ʤʝʪʘʣʣʘ. ʀ ʪʫʪ ʩʪʘʨʘʶʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʩʪʘʪʢʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʠ ʙʳʪʦʚʦʛʦ ʤʝʪʘʣʣʘ ʠ 

ʣʦʤ. 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʮʚʝʪʥʳʤʠ ʤʝʪʘʣʣʘʤʠ (ʤʝʜʴ, ʮʠʥʢ, ʦʣʦʚʦ ʠ  ʠʭ ʩʧʣʘʚʳ) ʫʩʧʝʰʥʝʝ 

ʨʘʟʚʠʚʘʝʪʩʷ ʧʝʨʝʨʘʙʦʪʢʘ ʚʪʦʨʠʯʥʦʛʦ ʘʣʶʤʠʥʠʷ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʘʣʶʤʠʥʠʝʚʳʝ 

ʦʩʪʘʪʢʠ ʠ ʣʦʤ ʤʦʞʥʦ ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʨʘʙʦʪʘʪʴ ʚ ʥʦʚʫʶ ʧʨʦʜʫʢʮʠʶ, ʘ, ʚʦ-ʚʪʦʨʳʭ, ʚʳʯʠʩʣʝʥʦ, ʯʪʦ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʣʶʤʠʥʠʷ ʠʟ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ 23 ʨʘʟʘ ʤʝʥʴʰʝ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʚ 8 ʨʘʟ ʤʝʥʴʰʝ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʡ, ʯʝʤ ʧʨʦʠʟʚʦʜʷ ʘʣʶʤʠʥʠʡ ʠʟ ʧʝʨʚʠʯʥʦʛʦ ʩʳʨʴʷ - 

ʙʦʢʩʠʪʦʚ. ʅʫʞʥʦ ʦʪʤʝʪʠʪʴ ʪʘʢʞʝ, ʯʪʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʪʦʨʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ, ʩʘʤʳʝ ʘʢʪʫʘʣʴʥʳʝ ʪʝ 

ʘʣʶʤʠʥʠʝʚʳʝ ʠʟʜʝʣʠʷ, ʚʨʝʤʷ ʩʣʫʞʙʳ ʢʦʪʦʨʳʭ ʢʦʨʦʪʢʦ, - ʘʣʶʤʠʥʠʝʚʘʷ ʪʘʨʘ ʠ ʫʧʘʢʦʚʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ 

(ʢʦʥʪʝʡʥʝʨʳ, ʢʦʨʦʙʢʠ, ʬʦʣʴʛʘ ʠ ʪ.ʜ.). ɺ ʩʤʳʩʣʝ ʮʝʥʳ ʦʥʠ ʩʦʩʪʘʚʣʷʶʪ ʪʦʣʴʢʦ 1% ʠʟ ʦʙʱʝʛʦ ʦʙʲʝʤʘ 

ʤʘʪʝʨʠʘʣʦʚ ʫʧʘʢʦʚʢʠ, ʧʨʠʪʦʤ ʧʨʠʤʝʨʥʦ 80 % ʠʟ ʵʪʦʛʦ ʢʦʣʠʯʝʩʪʚʘ - ʢʦʨʦʙʢʠ ʦʪ ʘʣʶʤʠʥʠʝʚʳʭ ʥʘʧʠʪʢʦʚ. 

ʉʪʝʢʣʦ. ʉʪʝʢʣʷʥʥʳʝ ʦʪʭʦʜʳ ʦʙʨʘʟʫʶʪʩʷ, ʢʘʢ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʩʪʝʢʣʷʥʥʳʭ ʠʟʜʝʣʠʡ, ʪʘʢ ʠ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʚ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʧʨʦʜʫʢʮʠʠ, ʚ ʪʦʨʛʦʚʣʝ ʠ ʚ ʙʳʪʫ. ʄʥʦʛʦ 

ʩʪʝʢʣʷʥʥʳʭ ʦʩʢʦʣʢʦʚ ʧʦʷʚʣʷʝʪʩʷ ʧʨʷʤʦ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʚ ʪʦʨʛʦʚʣʝ, ʧʨʠ ʭʨʘʥʝʥʠʠ, ʟʘʛʨʫʟʢʝ 

ʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ. 

ʉʪʝʢʣʷʥʥʳʝ ʦʩʢʦʣʢʠ ʠ ʨʘʟʥʳʝ ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʩʪʝʢʣʷʥʥʳʝ ʠʟʜʝʣʠʷ - ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ 

ʠʩʭʦʜʥʳʭ ʚʝʱʝʩʪʚ ʚ ʩʪʝʢʣʷʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ (ʠʟ ʩʪʝʢʣʘ ʚʩʝʛʜʘ ʚʳʭʦʜʠʪ ʩʪʝʢʣʦ) ʠ ʧʦʟʚʦʣʷʝʪ 

ʵʢʦʥʦʤʠʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʢʚʘʨʮʝʚʦʛʦ ʧʝʩʢʘ, ʢʘʣʴʮʠʥʠʨʦʚʘʥʥʦʡ ʩʦʜʳ, 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʪʦʧʣʠʚʘ. ʅʘʧʨʠʤʝʨ,  1 ʪʦʥʥʘ ʩʪʝʢʣʷʥʥʳʭ ʦʩʢʦʣʢʦʚ ʧʦʟʚʦʣʷʝʪ ʩʵʢʦʥʦʤʠʪʴ  1 ʪʦʥʥʫ 

ʢʚʘʨʮʝʚʦʛʦ ʧʝʩʢʘ ʠ 250 ʢʛ ʢʘʣʴʮʠʥʠʨʦʚʘʥʥʦʡ ʩʦʜʳ. 

ʂʘʢ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʟʘʨʫʙʝʞʥʳʡ ʦʧʳʪ, ʚʪʦʨʠʯʥʦʝ ʩʪʝʢʣʦ ʤʦʞʥʦ ʧʨʠʩʦʝʜʠʥʠʪʴ ʢ ʧʝʨʚʠʯʥʦʤʫ 

ʩʳʨʴʶ ʚ ʩʨʝʜʥʝʤ  ʚ ʦʙʲʝʤʝ 30-50 %. ɺ ʧʨʦʤʳʰʣʝʥʥʦ ʨʘʟʚʠʪʳʭ ʟʘʧʘʜʥʳʭ ʛʦʩʫʜʘʨʩʪʚʘʭ  ʜʦʙʘʚʣʝʥʠʝ 

ʩʪʝʢʣʷʥʥʳʭ ʦʩʢʦʣʢʦʚ, ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʩʚʝʪʣʳʭ ʙʫʪʳʣʦʢ, - ʜʦ 60 %, ʥʦ, ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʧʠʚʥʳʭ 

ʙʫʪʳʣʦʢ  ʪʝʤʥʦʡ ʦʢʨʘʩʢʠ, ʜʘʞʝ ʧʨʝʚʳʰʘʝʪ 80 %. ɺʳʯʠʩʣʝʥʦ, ʯʪʦ ʧʨʠʩʦʝʜʠʥʝʥʠʝ ʢʘʞʜʳʭ 10 %  

ʩʪʝʢʣʷʥʥʳʭ ʦʩʢʦʣʢʦʚ ʢ ʧʝʨʚʠʯʥʦʤʫ ʩʳʨʴʶ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʪʝʢʣʘ, ʫʤʝʥʴʰʘʝʪ ʧʦʪʨʝʙʣʝʥʠʝ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ 2,5 %.  

ʇʨʠ ʦʪʜʝʣʝʥʠʠ ʩʪʝʢʣʘ  ʚʘʞʥʦ ʦʪʜʝʣʠʪʴ ʢʝʨʘʤʠʯʝʩʢʠʝ ʟʘʛʨʷʟʥʠʪʝʣʠ, ʧʦʪʦʤʫ ʯʪʦ ʨʳʥʦʢ 

ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʦʛʦ ʩʪʝʢʣʘ ʦʯʝʥʴ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʧʨʠʤʝʩʷʤ ʪʘʢʦʛʦ ʚʠʜʘ. 

  ʄʘʢʫʣʘʪʫʨʘ. ʄʘʢʫʣʘʪʫʨʘ ʦʙʨʘʟʫʝʪʩʷ ʠʟ ʨʘʟʥʳʭ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʙʫʤʘʞʥʳʭ ʠ ʢʘʨʪʦʥʥʳʭ 

ʠʟʜʝʣʠʡ. ʂ ʤʘʢʫʣʘʪʫʨʝ ʧʨʠʯʠʩʣʷʶʪ ʪʘʢʞʝ ʩʪʘʨʳʝ ʛʘʟʝʪʳ, ʞʫʨʥʘʣʳ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʪʝʪʨʘʜʠ, 

ʠʩʧʦʣʴʟʦʚʘʥʥʫʶ ʙʫʤʘʛʫ ʠ ʢʘʨʪʦʥ ʦʪ ʫʧʘʢʦʚʢʠ ʠ ʪ.ʜ. 

ʋʜʝʣɹʥʳʡ ʚʝʩ ʙʫʤʘʛʠ ʠ ʢʘʨʪʦʥʘ ʚ ʦʙʱʝʤ ʧʦʪʦʢʝ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ 

ʙʦʣʴʰʠʭ. ɺ ʃʘʪʚʠʠ ʵʪʦ  ~16 %, ʘ ʚ ʨʘʟʚʠʪʳʭ ʟʘʧʘʜʥʳʭ ʛʦʩʫʜʘʨʩʪʚʘʭ ʜʦʩʪʠʛʘʝʪ 30 %. ʏʪʦʙʳ ʨʘʩʰʠʨʠʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ ʠ ʢʘʨʪʦʥʘ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʙʫʤʘʛʠ, ʛʦʜʝʥ ʠʥʦʩʪʨʘʥʥʳʡ ʦʧʳʪ. ʊʘʢ, ʚ 

ɻʝʨʤʘʥʠʠ ʢʨʫʧʥʘʷ ʯʘʩʪʴ ʠʟ ʫʧʦʪʨʝʙʣʝʥʥʦʡ ʜʣʷ ʫʧʘʢʦʚʢʠ ʠ ʧʝʯʘʪʘʥʠʷ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʠʟʜʘʥʠʡ ʙʫʤʘʛʠ 

ʚʦʟʚʨʘʱʘʝʪʩʷ ʥʘʟʘʜ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. ʋʧʦʪʨʝʙʣʝʥʠʝ ʤʘʢʫʣʘʪʫʨʳ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʫʤʘʛʠ ʠ ʢʘʨʪʦʥʘ ʚ 

ʩʨʝʜʥʝʤ ʜʦʩʪʠʛʘʝʪ 50 %, ʘ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʙʫʤʘʛʠ ʠ ʢʘʨʪʦʥʘ ʜʣʷ ʫʧʘʢʦʚʢʠ, ʩʦʜʝʨʞʘʥʠʝ ʤʘʢʫʣʘʪʫʨʳ ʚ 

ʩʳʨʴʝ ʫʞʝ ʧʨʝʚʳʰʘʝʪ 80 %. ʀʟʛʦʪʦʚʣʷʶʪ ʪʘʢʞʝ ʤʥʦʛʦʩʣʦʡʥʳʝ ʢʘʨʪʦʥ ʠ ʦʙʦʠ, ʫ ʢʦʪʦʨʳʭ ʚʥʝʰʥʠʡ 

ʜʝʢʦʨʘʪʠʚʥʳʡ ʩʣʦʡ ʠʟ ʧʝʨʚʠʯʥʦʛʦ ʩʳʨʴʷ. ɼʣʷ ʧʝʯʘʪʘʥʠʷ ʤʥʦʛʠʭ ʮʝʥʪʨʘʣʴʥʳʭ ʛʘʟʝʪ ʠʩʧʦʣʴʟʫʶʪ ʪʦʥʢʫʶ 
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ʢʘʯʝʩʪʚʝʥʥʫʶ ʙʫʤʘʛʫ, ʢʦʪʦʨʘʷ ʠʟʛʦʪʦʚʣʝʥʘ ʩ ~70 % ʜʦʙʘʚʣʝʥʠʝʤ ʤʘʢʫʣʘʪʫʨʳ. ʊʘʢʫʶ ʙʫʤʘʛʫ ʠʩʧʦʣʴʟʫʶʪ 

ʪʘʢʞʝ ʜʣʷ ʧʝʯʘʪʘʥʠʷ ʨʘʟʥʳʭ ʙʫʢʣʝʪʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʙʣʦʢʥʦʪʦʚ, ʧʠʩʯʝʡ ʙʫʤʘʛʠ, ʢʦʥʚʝʨʪʦʚ ʠ 

ʙʠʣʝʪʦʚ. ɺʳʯʠʩʣʝʥʦ, ʯʪʦ 1 ʪʦʥʥʘ ʤʘʢʫʣʘʪʫʨʳ ʵʢʦʥʦʤʠʪ ʚ ʩʨʝʜʥʝʤ ʧʦʯʪʠ      4 ʤ
3
 ʜʨʝʚʝʩʠʥʳ, ʵʪʦ ʟʥʘʯʠʪ, 

ʯʪʦ ʩʦʭʨʘʥʝʥʳ 12-14 ʜʝʨʝʚʴʝʚ. ʇʨʠʪʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʝ ʤʘʢʫʣʘʪʫʨʫ, ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʯʠʩʪʳʝ ʠ ʧʦʟʚʦʣʷʶʪ ʵʢʦʥʦʤʠʪʴ ʚʦʜʫ ʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ. ʇʨʠ ʦʪʜʝʣʝʥʠʠ ʙʫʤʘʛʠ ʚʘʞʥʦ ʦʪʜʝʣʠʪʴ ʧʨʠʤʝʩʠ 

ʧʣʘʩʪʤʘʩʩʳ (ʦʥʠ ʯʘʱʝ ʚʩʝʛʦ ʚʩʪʨʝʯʘʶʪʩʷ), ʢʦʪʦʨʘʷ ʧʦʩʪʫʧʘʝʪ ʦʪ ʧʣʝʥʢʠ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʜʣʷ ʫʧʘʢʦʚʢʠ 

ʞʫʨʥʘʣʦʚ ʠ ʢʦʥʚʝʨʪʦʚ.  ʊʘʢ ʞʝ ʥʘʜʦ ʦʪʩʦʨʪʠʨʦʚʳʚʘʪʴ ʢʫʩʦʯʢʠ  ʢʘʨʪʦʥʘ, ʠʭ ʥʝʣʴʟʷ ʧʨʠʤʝʰʠʚʘʪʴ ʢ ʙʫʤʘʛʝ. 

ʂʦʣʠʯʝʩʪʚʦ ʦʪʩʦʨʪʠʨʦʚʘʥʥʳʭ ʬʨʘʢʮʠʡ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʥʳʤ. ʅʘʧʨʠʤʝʨ, ʩʦʨʪʠʨʦʚʦʯʥʳʡ ʧʫʥʢʪ ʚ 

ʍʝʣʩʠʥʛʙʦʨʛʝ (ʐʚʝʮʠʷ) ʦʪʜʝʣʷʝʪ 17 ʬʨʘʢʮʠʡ ʙʫʤʘʛʠ. 

ʇʣʘʩʪʤʘʩʩʘ. ɹʳʩʪʨʦʝ ʨʘʟʚʠʪʠʝ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʩʦʟʜʘʣʘ 

ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʙʳʩʪʨʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʣʘʩʪʤʘʩʩ ʠ ʠʭ ʫʧʦʪʨʝʙʣʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ 

ʦʪʨʘʩʣʷʭ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ɹʦʣʴʰʘʷ ʭʠʤʠʯʝʩʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʣʘʩʪʤʘʩʩʳ, ʚʳʩʦʢʘʷ ʤʝʭʘʥʠʯʝʩʢʘʷ 

ʚʳʥʦʩʣʠʚʦʩʪʴ ʠ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʝ ʫʢʘʟʘʪʝʣʠ, ʤʘʣʝʥʴʢʘʷ ʧʣʦʪʥʦʩʪʴ (ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ 3-10 ʨʘʟ ʤʝʥʴʰʝ 

ʧʣʦʪʥʦʩʪʠ ʤʝʪʘʣʣʦʚ) ʠ ʜʦʚʦʣʴʥʦ ʥʝʙʦʣʴʰʘʷ ʪʨʫʜʦʝʤʢʦʩʪʴ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʦʩʦʙʝʥʥʦ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʣʠʪʳʭ ʜʝʪʘʣʝʡ), - ʵʪʦ ʪʦʣʴʢʦ ʯʘʩʪʴ ʬʘʢʪʦʨʦʚ, ʠʟ-ʟʘ ʢʦʪʦʨʳʭ ʚ ʨʘʟʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʚ 

ʥʘʨʦʜʥʦʤ ʭʦʟʷʡʩʪʚʝ ʙʝʩʧʨʝʨʳʚʥʦ  ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʫʜʝʣʴʥʳʡ ʚʝʩ ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʧʣʘʩʪʤʘʩʩ  ʠʟʜʝʣʠʡ. 

ɺʪʦʨʠʯʥʘʷ ʧʣʘʩʪʤʘʩʩʘ - ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʙʦʣʴʰʠʭ ʛʨʫʧʧ ʦʪʭʦʜʦʚ. ʆʥʘ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʦʙʨʘʟʫʝʪʩʷ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʠʟʜʝʣʠʡ ʠʟ ʧʣʘʩʪʤʘʩʩʳ, ʘ ʪʘʢʞʝ ʚ ʙʳʪʫ - ʫʧʘʢʦʚʦʯʥʳʡ ʤʘʪʝʨʠʘʣ 

(ʢʫʣʴʢʠ, ʙʫʪʳʣʢʠ, ʢʦʨʦʙʢʠ), ʧʦʩʫʜʘ, ʷʱʠʢʠ ʠ ʪ.ʜ.. 

ʇʝʨʝʨʘʙʦʪʢʘ ʦʪʭʦʜʦʚ ʧʣʘʩʪʤʘʩʩʳ ʪʨʝʙʫʝʪ ʠʭ ʦʯʝʥʴ ʪʱʘʪʝʣʴʥʫʶ ʧʨʝʜʳʜʫʱʫʶ ʩʦʨʪʠʨʦʚʢʫ ʧʦ ʚʠʜʘʤ 

(ʠ ʞʝʣʘʪʝʣʴʥʦ - ʧʦ ʮʚʝʪʘʤ), ʯʪʦ, ʢʦʥʝʯʥʦ, ʜʦʨʦʛʦ ʠ ʪʨʫʜʦʝʤʢʦ. ʊʘʢ ʞʝ ʥʫʞʥʦ ʦʪʜʝʣʠʪʴ ʜʨʫʛʠʝ ʤʘʪʝʨʠʘʣʳ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʙʫʪʳʣʢʠ ʧʦʣʠʵʪʠʣʝʥʪʝʨʝʬʪʘʣʘʪʘ (PET) ʧʨʠʥʠʤʘʶʪ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ, ʝʩʣʠ ʫ ʥʠʭ ʥʝʪ 

ʧʦʣʠʵʪʠʣʝʥʦʚʳʭ (PET) ʠʣʠ ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜʦʚʳʭ (PVH) ʢʨʳʰʝʢ, ʩʥʷʪʳ ʵʪʠʢʝʪʢʠ ʠ ʩʤʳʪ ʢʣʝʡ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʨʘʩʭʦʜʳ ʥʘ ʩʙʦʨ ʠ ʩʦʨʪʠʨʦʚʢʫ ʪʘʢʠʭ ʦʪʭʦʜʦʚ ʩʦʩʪʘʚʣʷʶʪ ʩʘʤʫʶ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʠʟ ʦʙʱʠʭ ʟʘʪʨʘʪ. 

ʏʘʩʪʦ ʚʘʞʥʦ ʨʘʩʩʦʨʪʠʨʦʚʘʪʴ ʯʠʩʪʳʡ ʤʘʪʝʨʠʘʣ, ʥʘʧʨʠʤʝʨ, ʦʪʜʝʣʠʪʴ PVH ʦʪ PET. ɽʩʣʠ, ʧʝʨʝʨʘʙʘʪʳʚʘʷ 

PET, ʧʦʧʘʜʘʶʪʩʷ ʧʨʠʤʝʩʠ PVH, ʦʥʠ ʤʦʛʫʪ ʩʦʟʜʘʪʴ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʫʶ ʢʠʩʣʦʪʫ, ʢʦʪʦʨʘʷ ʚʳʟʳʚʘʝʪ 

ʢʦʨʨʦʟʠʶ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʯʘʩʪʝʡ  ʫʩʪʨʦʡʩʪʚ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʛʦʩʫʜʘʨʩʪʚ ʚ ʧʝʨʝʨʘʙʦʪʢʝ ʦʪʭʦʜʦʚ ʧʣʘʩʪʤʘʩʩʳ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʚʘ ʤʝʪʦʜʘ: ʚʪʦʨʠʯʥʘʷ 

ʧʝʨʝʨʘʙʦʪʢʘ ʠ ʪʝʨʤʠʯʝʩʢʘʷ ʧʝʨʝʨʘʙʦʪʢʘ - ʩʞʠʛʘʷ. ʇʨʘʚʜʘ, ʦʪʭʦʜʳ ʧʣʘʩʪʤʘʩʩʳ ʞʝʣʘʪʝʣʴʥʦ ʩʞʝʯʴ (ʩ 1 

ʪʦʥʥʳ ʦʪʭʦʜʦʚ ʧʣʘʩʪʤʘʩʩʳ ʜʦʙʳʚʘʶʪ ʩʪʦʣʴʢʦ ʞʝ  ʢʘʣʦʨʠʡ, ʢʘʢ ʩʞʠʛʘʷ 1 ʪʦʥʥʫ ʥʝʬʪʠ) ʪʦʣʴʢʦ ʚ  ʪʦʤ 

ʩʣʫʯʘʝ, ʝʩʣʠ ʠʭ ʥʝʚʦʟʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʜʣʷ ʚʪʦʨʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ. 

ʂʘʯʝʩʪʚʦ ʚʪʦʨʠʯʥʦʡ ʧʣʘʩʪʤʘʩʩʳ ʙʦʣʝʝ ʧʣʦʭʦʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʠʯʥʳʤʠ ʧʦʣʠʤʝʨʘʤʠ, ʧʦʵʪʦʤʫ 

ʠʭ ʧʨʠʩʦʝʜʠʥʷʶʪ ʢ ʧʝʨʚʠʯʥʳʤ ʚ ʦʛʨʘʥʠʯʝʥʥʦʤ ʢʦʣʠʯʝʩʪʚʝ. ʊʦʣʴʢʦ ʪʘʢʠʝ ʠʟʜʝʣʠʷ, ʫ ʢʦʪʦʨʳʭ ʧʨʦʯʥʦʩʪʴ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʥʝ ʷʚʣʷʶʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤ ʫʢʘʟʘʪʝʣʝʤ ʢʘʯʝʩʪʚʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʠʟʛʦʪʦʚʣʷʶʪ ʧʦʣʥʦʩʪʴʶ 

ʠʟ ʚʪʦʨʠʯʥʦ ʧʦʣʫʯʝʥʥʦʡ ʧʣʘʩʪʤʘʩʩʳ. 

ʉʦʨʪʠʨʦʚʢʘ ʥʝʩʦʨʪʠʨʦʚʘʥʥʳʭ ʦʪʭʦʜʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʦʧʣʠʚʘ ʠʟ ʦʪʭʦʜʦʚ. ʉʞʠʛʘʝʤʳʝ ʦʪʭʦʜʳ 

ʩʦʩʪʦʷʪ ʠʟ ʨʘʟʥʳʭ ʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ ʩʧʝʮʠʘʣʴʥʦ ʦʙʨʘʙʦʪʘʥʳ, ʯʪʦʙʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ, ʢʘʢ 

ʪʦʧʣʠʚʥʦʝ ʩʳʨʴʝ, ʪʨʝʙʦʚʘʥʠʷʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʦ ʪʝʧʣʦʝʤʢʦʩʪʠ ʠ ʚʦʟʚʨʘʱʝʥʠʠ 

ʵʥʝʨʛʠʠ. ʊʦʧʣʠʚʦ ʠʟ ʦʪʭʦʜʦʚ  ʩʦʜʝʨʞʠʪ ʦʩʪʘʪʢʠ ʦʪ ʧʝʨʝʨʘʙʦʪʢʠ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ, ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʦʪʭʦʜʦʚ, ʠʣʘ ʧʦʩʣʝ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ, ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʧʘʩʥʳʭ ʦʪʭʦʜʦʚ, ʦʪʭʦʜʦʚ ʙʠʦʤʘʩʩʳ ʠ ʪ.ʜ.  

ʅʝʩʦʨʪʠʨʦʚʘʥʥʳʝ ʙʳʪʦʚʳʝ ʦʪʭʦʜʳ ʦʙʳʯʥʦ ʥʝ ʩʯʠʪʘʶʪʩʷ ʩʞʠʛʘʝʤʳʤʠ, ʧʦʢʘ ʥʝ ʙʫʜʫʪ ʦʙʨʘʙʦʪʘʥʳ - 

ʦʪʩʝʷʥʳ, ʦʪʩʦʨʪʠʨʦʚʘʥʳ  ʠ ʩʤʝʰʘʥʳ, ʯʪʦʙʳ ʫʚʝʣʠʯʠʪʴ ʠʭ ʪʝʧʣʦʪʚʦʨʥʦʩʪʴ.  

ɺ ʦʩʥʦʚʥʦʤ, ʦʪʭʦʜʳ ʦʪʩʝʠʚʘʶʪ, ʯʪʦʙʳ ʫʙʨʘʪʴ ʥʝʩʛʦʨʘʝʤʳʝ ʬʨʘʢʮʠʠ ʠ ʠʥʘʯʝ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚʠʜʳ: 

¶ ʤʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʚʪʦʨʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ (ʥʘʧʨ., ʞʝʣʝʟʦʩʦʜʝʨʞʘʱʠʝ 

ʤʝʪʘʣʣʳ, ʘʣʶʤʠʥʠʡ) 

¶ ʠʥʝʨʪʥʘʷ ʬʨʘʢʮʠʷ (ʩʪʝʢʣʦ, ʢʝʨʘʤʠʢʘ) 
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¶ ʙʠʦʣʦʛʠʯʝʩʢʠ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʘʷ ʬʨʘʢʮʠʷ (ʢʫʭʦʥʥʳʝ ʦʪʭʦʜʳ ʠ ʦʪʭʦʜʳ ʩʘʜʦʚ ʠ ʧʘʨʢʦʚ). ʕʪʦ 

ʦʙʳʯʥʦ ʚʣʘʞʥʳʝ ʦʪʭʦʜʳ ʩ ʤʘʣʝʥʴʢʦʡ ʪʝʧʣʦʪʚʦʨʥʦʩʪʴʶ  ʠ ʧʦʵʪʦʤʫ ʠʭ ʥʫʞʥʦ ʦʪʜʝʣʠʪʴ.  

ɼʘʣʝʝ ʪʘʢʠʝ ʦʪʩʝʷʥʥʳʝ ʦʪʭʦʜʳ ʝʱʝ ʨʘʟ ʧʝʨʝʩʝʠʚʘʶʪ, ʯʪʦʙʳ ʫʙʨʘʪʴ ʙʦʣʴʰʠʝ ʢʫʩʢʠ (ʙʦʣʴʰʝ 15 ʩʤ ʚ 

ʜʠʘʤʝʪʨʝ), ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʨʘʟʤʝʣʴʯʠʪʴ ʜʦ ʠʭ ʧʫʣʴʚʝʨʠʟʘʮʠʠ.  ʉʨʝʜʥʷʷ ʬʨʘʢʮʠʷ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ 

ʙʫʤʘʛʫ, ʢʘʨʪʦʥ, ʜʝʨʝʚʦ, ʧʣʘʩʪʤʘʩʩʫ ʠ ʪʝʢʩʪʠʣʴ, ʤʦʞʥʦ ʩʞʝʯʴ ʩʨʘʟʫ, ʢʘʢ ʪʦʧʣʠʚʦ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ, ʠʣʠ ʞʝ 

ʚʳʩʫʰʠʪʴ ʠ ʩʧʨʝʩʩʦʚʘʪʴ ʚ ʛʨʘʥʫʣʳ ʢʘʢ ʧʣʦʪʥʦʝ ʪʦʧʣʠʚʦ.   

ʂʘʯʝʩʪʚʦ ʪʦʧʣʠʚʘ  ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ ʩʦʨʪʠʨʦʚʢʠ, ʢʦʪʦʨʦʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʚʷʟʘʥʦ ʩ ʟʘʪʨʘʪʘʤʠ ʥʘ 

ʩʦʨʪʠʨʦʚʢʫ. ʊʘʙʣʠʮʘ 4.2. ʧʦʢʘʟʳʚʘʝʪ,  ʢʘʢ ʦʪʣʠʯʘʶʪʩʷ ʟʘʪʨʘʪʳ  ʜʣʷ ʨʘʟʥʳʭ ʦʪʭʦʜʦʚ. ɺʠʜʥʦ, ʯʪʦ ʩʘʤʳʝ 

ʚʳʩʦʢʠʝ ʟʘʪʨʘʪʳ ʫ ʩʤʝʰʘʥʥʳʭ ʚʠʜʦʚ ʦʪʭʦʜʦʚ.  

ʊʘʙʣʠʮʘ 4.2. 

ɿʘʪʨʘʪʳ ʧʦ ʩʦʨʪʠʨʦʚʢʝ ʦʪʭʦʜʦʚ ʧʦ ʚʠʜʘʤ ʦʪʭʦʜʦʚ 

ɺʠʜ ú/ʪʦʥʥʘ ɻʦʩʫʜʘʨʩʪʚʦ 

ʉʤʝʰʘʥʥʳʝ ʚʪʦʨʠʯʥʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʦʪʭʦʜʳ  (ʠʩʢʣʶʯʘʷ ʩʪʝʢʣʦ) 183-229 ʌʨʘʥʮʠʷ 

ʃʝʛʢʘʷ ʫʧʘʢʦʚʢʘ 250 ɻʝʨʤʘʥʠʷ 

ʈʘʟʥʘʷ ʫʧʘʢʦʚʢʘ 193 ɹʝʣʴʛʠʷ 

ʇʣʘʩʪʤʘʩʩʘ 72 ɸʚʩʪʨʠʷ 

ʉʪʝʢʣʦ 14 ɸʚʩʪʨʠʷ 

ɹʫʤʘʛʘ 8 ɸʚʩʪʨʠʷ 

ʀʩʪʦʯʥʠʢ: (Hogg 2001a: 40) 
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ʊʝʤʘ 5. ʇɽʈɽʈɸɹʆʊʂɸ ɹʀʆʃʆɻʀʏɽʉʂʀ  ʈɸɿʃɸɻɸʖʑʀʍʉʗ ʆʊʍʆɼʆɺ 

5.1. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʪʝʭʥʦʣʦʛʠʡ ʚ ʧʝʨʝʨʘʙʦʪʢʝ ʦʪʭʦʜʦʚ 

 

ʄʘʩʩʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ, ʢʦʪʦʨʘʷ ʨʘʟʣʘʛʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʢʪʠʚʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

(ʧʠʱʝʚʳʝ ʦʪʭʦʜʳ, ʟʝʣʝʥʳʝ ʩʘʜʦʚʳʝ ʦʪʭʦʜʳ, ʦʪʭʦʜʳ ʜʨʝʚʝʩʠʥʳ, ʠʣ ʩʪʦʯʥʳʭ ʚʦʜ ʠ ʜʨ.), ʤʦʞʝʪ ʙʳʪʴ 

ʧʝʨʝʨʘʙʦʪʘʥʘ, ʠʩʧʦʣʴʟʫʷ ʫʧʨʘʚʣʷʝʤʳʝ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʯʘʩʪʠʯʥʦʝ 

ʠʣʠ ʧʦʣʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʨʘʟʣʘʛʘʝʤʳʭ ʚʝʱʝʩʪʚ, - ʙʠʦʢʦʥʚʝʨʩʘʮʠʷ. ʆʧʪʠʤʘʣʴʥʳʝ  

ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ  ʠ ʫʩʢʦʨʝʥʠʝ ʨʘʟʣʦʞʝʥʠʷ ʤʘʩʩʳ ʦʪʭʦʜʦʚ ʚ ʵʪʠʭ ʧʨʦʮʝʩʩʘʭ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʦʥʪʨʦʣʴ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ, ʚʣʘʞʥʦʩʪʠ, 

ʢʠʩʣʦʨʦʜʘ, pH  ʠ  ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ. ʉʫʱʝʩʪʚʝʥʥʳʡ ʬʘʢʪʦʨ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʭʦʜʘ ʧʨʦʮʝʩʩʦʚ -  ʩʚʦʡʩʪʚʘ 

ʤʘʩʩʳ ʦʪʭʦʜʦʚ ʠ ʚʦʟʤʦʞʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʪʦʢʩʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ.  

ʄʝʪʦʜʳ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʧʦʟʚʦʣʷʶʪ ʫʤʝʥʴʰʠʪʴ ʦʙʲʝʤ ʦʪʭʦʜʦʚ, ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 

ʧʦʷʚʣʝʥʠʝ ʧʘʪʦʛʝʥʦʚ, ʤʝʥʷʶʪ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʦʪʭʦʜʦʚ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʩʦʟʜʘʶʪ ʧʨʠʛʦʜʥʳʝ 

ʧʨʦʜʫʢʪʳ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʷ ʢʦʣʠʯʝʩʪʚʦ ʟʘʭʦʨʦʥʷʝʤʳʭ ʦʪʭʦʜʦʚ. 

ɺʳʜʝʣʷʶʪ ʥʝʩʢʦʣʴʢʦ ʧʨʦʮʝʩʩʦʚ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʣʦʞʝʥʠʷ, ʠʟ ʢʦʪʦʨʳʭ ʙʦʣʝʝ ʚʩʝʛʦ  ʠʩʧʦʣʴʟʫʶʪ 

ʘʵʨʦʙʥʳʝ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʚ ʦʩʥʦʚʥʦʤ ʩʧʦʩʦʙʩʪʚʫʶʪ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʶ ʤʘʩʩʳ ʦʪʭʦʜʦʚ ʠ  ʘʥʘʵʨʦʙʥʳʝ 

ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ  ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʠʦʛʘʟʘ. 

ʂʘʢʦʡ ʠʟ ʜʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ  ʧʝʨʝʨʘʙʦʪʢʠ ʤʘʩʩʳ ʦʪʭʦʜʦʚ, ʦʧʨʝʜʝʣʷʶʪ 

ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: 

¶ ʩʦʩʪʘʚ ʦʪʭʦʜʦʚ; 

¶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ; 

¶ ʚʦʟʤʦʞʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘʪʦʛʝʥʦʚ ʚ ʤʘʩʩʝ ʦʪʭʦʜʦʚ; 

¶ ʦʙʲʝʤ ʠʩʧʦʣʴʟʫʝʤʳʭ ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ.  

 

ʊʘʢ, ʜʣʷ ʤʘʪʝʨʠʘʣʦʚ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʫʭʠʭ ʚʝʱʝʩʪʚ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʫʶʪ 

ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʝ, ʘ ʜʣʷ  ʧʝʨʝʨʘʙʦʪʢʠ ʠʣʘ ʩʪʦʯʥʳʭ ʚʦʜ, ʦʪʭʦʜʦʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ  ʠ ʜʨʫʛʠʭ 

ʚʠʜʦʚ ʦʪʭʦʜʦʚ, ʯʪʦ ʩʦʜʝʨʞʘʪ ʤʥʦʛʦ ʚʣʘʞʥʦʩʪʠ,  ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʥʘʵʨʦʙʥʳʝ ʤʝʪʦʜʳ. 

ʇʨʦʪʠʚʦʧʦʣʦʞʥʦ ʜʦʙʳʯʠ ʙʠʦʛʘʟʘ, ʢʦʪʦʨʫʶ ʦʙʳʯʥʦ ʚʳʧʦʣʥʷʶʪ, ʠʩʧʦʣʴʟʫʷ ʟʘʢʨʳʪʳʝ ʨʝʘʢʪʦʨʳ, 

ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʝ ʦʪʭʦʜʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʦʡ ʠ ʚʤʝʩʪʝ ʩ ʵʪʠʤ ʙʦʣʝʝ ʜʝʰʝʚʳʡ ʤʝʪʦʜ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ  ʚ ʦʪʢʨʳʪʦʤ ʧʦʣʝ (ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʯʠʪʘʷʩʴ ʢʘʢ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʦʣʴʰʝʡ 

ʪʝʨʨʠʪʦʨʠʠ, ʪʘʢ ʠ ʩ ʚʦʟʤʦʞʥʳʤʠ ʟʘʧʘʭʘʤʠ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪʩʷ ʧʨʠ ʥʘʯʘʣʴʥʳʭ ʬʘʟʘʭ ʨʘʟʣʦʞʝʥʠʷ ʤʘʩʩʳ 

ʦʪʭʦʜʦʚ ʠ ʧʝʨʝʤʝʰʠʚʘʥʠʷ). ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʵʨʦʙʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʝʨʝʨʘʙʦʪʢʝ ʦʪʭʦʜʦʚ ʧʦʟʚʦʣʷʝʪ ʪʘʢʞʝ 

ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʪʴ  ʢʦʣʠʯʝʩʪʚʦ ʧʘʪʦʛʝʥʦʚ ʚ ʤʘʩʩʝ, ʧʦʪʦʤʫ ʯʪʦ ʚʳʜʝʣʝʥʥʦʝ ʚ ʭʦʜʝ ʨʝʘʢʮʠʠ 

ʦʢʠʩʣʝʥʠʷ ʪʝʧʣʦ ʠ ʚʤʝʩʪʝ ʩ ʵʪʠʤ ʧʦʚʳʰʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ (ʚʧʣʦʪʴ ʜʦ 60
0
-70

0
C) ʫʥʠʯʪʦʞʘʝʪ ʙʦʣʴʰʠʥʩʪʚʦ 

ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ  ʠ ʜʝʟʠʥʬʠʮʠʨʫʝʪ ʤʘʩʩʫ.  

5.2. ʉʚʦʡʩʪʚʘ ʙʠʦʣʦʛʠʯʝʩʢʠ  ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʳʭ ʦʪʭʦʜʦʚ 

ɹʠʦʣʦʛʠʯʝʩʢʠ ʨʘʟʣʘʛʘʝʤʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʪʭʦʜʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʠʭ ʭʠʤʠʯʝʩʢʠʝ ʠ ʬʠʟʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ, ʘ ʪʘʢʞʝ  ʩʦʦʪʥʦʰʝʥʠʝ ʫʛʣʝʨʦʜʘ ʠ ʘʟʦʪʘ, ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʦʩʪʘʚʦʤ (C:N). ʉʚʦʡʩʪʚʘ ʦʪʭʦʜʦʚ 

ʦʧʨʝʜʝʣʷʶʪ, ʢʘʢʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʠʭ ʧʝʨʝʨʘʙʦʪʢʠ. ɻʣʘʚʥʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ 

ʧʘʨʘʤʝʪʨʳ ʦʪʭʦʜʦʚ, ʚʳʙʠʨʘʷ ʤʝʪʦʜʳ ʧʝʨʝʨʘʙʦʪʢʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ, ʵʪʦ: 

¶ ʚʣʘʞʥʦʩʪʴ 

¶ ʧʣʦʪʥʦʩʪʴ 

¶ ʢʠʩʣʦʪʥʦʩʪʴ ʦʪʭʦʜʦʚ ʠʣʠ ʱʝʣʦʯʥʦʩʪʴ, ʢʦʪʦʨʫʶ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʫʨʦʚʝʥʴ pH ʩʨʝʜʳ   

¶ ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʠʭ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʢʦʣʠʯʝʩʪʚʦ ʫʛʣʝʨʦʜʘ, ʘʟʦʪʘ, ʢʘʣʠʷ ʠ ʬʦʩʬʦʨʘ 

(C, N, K, P). 



63 
 

ʂʘʢ ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʩʫʱʝʩʪʚʝʥʥʳʭ ʩʚʦʡʩʪʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ - 

ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʘʵʨʦʙʥʳʭ ʧʨʦʮʝʩʩʦʚ ʨʘʟʣʦʞʝʥʠʷ ʩʬʦʨʤʠʨʦʚʘʪʴ: ʚʦʜʫ, CO2, NH4 

ʠʣʠ NH3 (ʧʨʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠ pH>7.0), ʥʠʪʨʠʪʳ, ʥʠʪʨʘʪʳ, ʪʝʧʣʦ ʠ ʩʭʦʞʠʡ ʩ ʛʫʤʫʩʦʤ  ʧʨʦʜʫʢʪ. ɺ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚ ʘʥʘʵʨʦʙʥʦʤ ʨʝʞʠʤʝ: CH4, H2, H2S, NH4, NOx, N2 ʠ ʚʦʜʫ. ʇʨʦʮʝʩʩʳ ʨʘʟʣʦʞʝʥʠʷ ʥʝ 

ʦʜʠʥʘʢʦʚʦ ʘʢʪʠʚʥʳ ʜʣʷ ʚʩʝʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ. ʕʪʦ ʟʘʚʠʩʠʪ ʦʪ ʩʚʦʡʩʪʚ  ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ 

ʦʪʭʦʜʳ, ʠ ʯʘʩʪʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ  ʢʦʣʠʯʝʩʪʚʦʤ ʣʝʪʫʯʠʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʦʪʭʦʜʘʭ. ʆʪʭʦʜʳ ʧʦ ʩʢʦʨʦʩʪʠ ʠʭ 

ʨʘʟʣʦʞʝʥʠʷ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧʳ: ʤʝʜʣʝʥʥʦ ʠ ʙʳʩʪʨʦ ʙʠʦʣʦʛʠʯʝʩʢʠ ʨʘʟʣʘʛʘʶʱʠʝʩʷ 

ʦʪʭʦʜʳ.  

ʉʚʦʡʩʪʚʘ ʥʝʩʢʦʣʴʢʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠ  ʨʘʟʣʘʛʘʝʤʳʭ ʚʠʜʦʚ ʦʪʭʦʜʦʚ ʠ ʠʭ ʩʨʘʚʥʝʥʠʝ ʩʦ  ʩʚʦʡʩʪʚʘʤʠ 

ʧʨʦʜʫʢʪʘ ʝʩʪʝʩʪʚʝʥʥʦ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ ï ʪʦʨʬʘ, ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 5.1. 

ʊʘʙʣʠʮʘ 5.1.  

     ʍʠʤʠʯʝʩʢʠʝ ʠ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʙʠʦʣʦʛʠʯʝʩʢʠ ʨʘʟʣʘʛʘʝʤʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ  

ɺʠʜʳ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʦʪʭʦʜʦʚ  

ɺʣʘʞʥʦʩʪʴ, 

% 

ʇʣʦʪʥʦʩʪʴ, 

ʢʛ/ʤ3 

pH ʉʦʩʪʘʚ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, % 

N P2O5 K 2O 

ʉʦʣʦʤʘ ʟʝʨʥʦʚʳʭ 

ʢʫʣʴʪʫʨ 

(ʨʘʟʤʝʣʴʯʝʥʥʘʷ)  

 

14 

 

50-60 

 

- 

 

0,4-0,5 

 

0,2-0,3 

 

0,75-1,2 

ʆʧʠʣʢʠ 16-25 600 - 0,18-0,25 0,25-0,35 0,7-0,9 

ʂʦʨʘ ʜʝʨʝʚʴʝʚ 

(ʨʘʟʤʝʣʴʯʝʥʥʘʷ) 

50 -60 700 5,0-6,0 0,2-0,8 0,05-0,1 0,07-0,3 

ʊʚʝʨʜʳʝ ʙʳʪʦʚʳʝ 

ʦʪʭʦʜʳ  

40-60 500 5,0-7,8 0,6-1,1 0,5-0,6 0,6-0,8 

ʊʦʨʬ 50 - 60 400 2,6-5,3 0,5-2,5 0,1-0,4 0,02-0,3 

ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʢʘʯʝʩʪʚʝʥʥʳʡ ʧʨʦʜʫʢʪ, ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʳʤ ʤʘʪʝʨʠʘʣʘʤ ʥʫʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ  

ʪʘʢʠʤ ʫʩʣʦʚʠʷʤ: 

¶ ʪʷʞʝʣʳʡ ʤʝʪʘʣʣ ʠ ʩʦʜʝʨʞʘʥʠʝ ʜʨʫʛʠʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʥʝ ʤʦʞʝʪ ʧʨʝʚʳʩʠʪʴ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʚ ʛʦʩʫʜʘʨʩʪʚʝ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʫʜʦʙʨʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ.  

¶ ʦʥʠ ʥʝ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʧʣʘʩʪʤʘʩʩʫ, ʩʪʝʢʣʦ ʠ ʜʨʫʛʠʝ ʧʨʠʤʝʩʠ, ʢʦʪʦʨʳʝ ʥʝ ʙʫʜʫʪ 

ʧʝʨʝʨʘʙʦʪʘʥʳ ʚ ʧʨʦʮʝʩʩʝ.  

 

ʉʘʤʳʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʦʩʪʘ - ʟʝʣʝʥʳʝ ʩʘʜʦʚʳʝ 

ʦʪʭʦʜʳ, ʧʠʱʝʚʳʝ ʦʪʭʦʜʳ ʠ ʥʘʚʦʟ. ʉʦʙʣʶʜʘʷ ʚʳʜʚʠʥʫʪʳʝ ʫʩʣʦʚʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʚʦʟʤʦʞʥʦ 

ʢʦʤʧʦʩʪʠʨʦʚʘʪʴ ʪʘʢʞʝ ʠʣ ʩʪʦʯʥʳʭ ʚʦʜ. 

5.3 ɸʵʨʦʙʥʳʝ  ʤʝʪʦʜʳ ʧʝʨʝʨʘʙʦʪʢʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʨʘʟʣʘʛʘʝʤʳʭ ʦʪʭʦʜʦʚ - ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʝ 

ʆʜʠʥ ʠʟ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʝʪʦʜʦʚ ʚ ʧʝʨʝʨʘʙʦʪʢʝ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ - ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʝ. 

ʂʦʤʧʦʩʪʠʨʦʚʘʥʠʝ - ʘʵʨʦʙʥʳʡ ʤʝʪʦʜ ʧʝʨʝʨʘʙʦʪʢʠ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʦʛʦ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʧʨʠ 

ʦʧʪʠʤʘʣʴʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʚʦʟʜʫʭʘ ʠ ʚʣʘʞʥʦʩʪʠ ʧʨʝʚʨʘʱʝʥʳ ʚ ʧʦʭʦʞʠʡ  ʥʘ ʛʫʤʫʩ  ʧʨʦʜʫʢʪ - ʢʦʤʧʦʩʪ. 

ʍʦʨʦʰʠʡ ʢʦʤʧʦʩʪ ʧʦʨʠʩʪ, ʫ ʥʝʛʦ ʥʝʪ ʥʝʧʨʠʷʪʥʳʭ ʟʘʧʘʭʦʚ ʠ ʝʛʦ ʣʝʛʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴ. ɽʛʦ  ʠʩʧʦʣʴʟʫʶʪ ʚ 

ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʚ ʩʘʜʦʚʦʜʩʪʚʝ ʠ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʣʘʥʜʰʘʬʪʦʚ ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʫ ʜʣʷ ʪʦʨʬʘ. ʏʘʩʪʦ 

ʢʦʤʧʦʩʪ ʜʦ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʨʘʩʪʝʥʠʡ ʩʤʝʰʠʚʘʶʪ ʩ ʜʨʫʛʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ (ʧʝʩʢʦʤ, ʟʝʤʣʝʡ).  
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ʂʦʤʧʦʩʪ ʦʙʨʘʟʫʝʪʩʷ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʯʘʩʪʠʯʥʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ 

ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʙʘʣʣʘʩʪʦʚʳʝ ʚʝʱʝʩʪʚʘ. ʉʭʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʤʧʦʩʪʘ ʧʦʢʘʟʘʥʘ 

ʥʘ ʨʠʩ. 5.1. 

 

ʈʠʩ. 5.1.  ʉʭʝʤʘ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ 

ʋʩʣʦʚʠʷ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ  

ɼʣʷ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ ʚ ʦʙʨʘʙʦʪʢʝ ʦʪʭʦʜʦʚ ʛʣʘʚʥʳʝ ʮʝʣʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ 

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʩʣʝʜʫʶʱʠʝ: 

¶ ʚʦʟʚʨʘʪ ʠʤʝʶʱʠʭʩʷ ʚ ʦʪʭʦʜʘʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʨʘʩʪʝʥʠʡ ʚ ʦʙʦʨʦʪ ʵʢʦʩʠʩʪʝʤʳ; 

¶ ʧʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʢʦʤʧʦʩʪʘ, ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʚʝʱʝʩʪʚ, ʧʨʠ  ʥʝʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʙʨʘʙʦʪʢʠ 
ʢʦʪʦʨʳʭ ʟʘʛʨʷʟʥʷʶʪʩʷ ʚʦʜʘ, ʧʦʯʚʘ ʠ ʘʪʤʦʩʬʝʨʘ; 

¶ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʧʦʣʝʟʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʨʫʛʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚʳʭ ʧʨʦʜʫʢʪʦʚ  ʚ ʢʦʤʧʦʩʪʝ 

(ʣʠʩʪʴʷ, ʪʨʘʚʘ,  ʥʘʚʦʟ, ʦʯʠʩʪʥʦʡ ʠʣ ʢʦʤʤʫʥʘʣʴʥʳʭ ʚʦʜ ʠ ʜʨ.); 

¶ ʦʙʝʩʧʝʯʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʠ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ. 

 

ʇʘʨʘʤʝʪʨʳ ʘʵʨʦʙʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ɻʣʘʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʮʝʩʩʘ, ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʭʦʨʦʰʠʡ ʢʦʤʧʦʩʪ, 

ʩʣʝʜʫʶʱʠʝ: ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʞʥʦʩʪʠ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʠʩʣʦʨʦʜʘ, ʩʦʦʪʥʦʰʝʥʠʝ ʫʛʣʝʨʦʜʘ/ʘʟʦʪʘ ʠ 

ʪʝʤʧʝʨʘʪʫʨʘ. 

ɺʣʘʞʥʦʩʪʴ. ʆʧʪʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʞʥʦʩʪʠ ʜʣʷ ʘʵʨʦʙʥʦʛʦ ʧʨʦʮʝʩʩʘ - 40-60%. ɺ ʩʫʭʦʡ ʩʨʝʜʝ 

ʟʘʤʝʜʣʷʝʪʩʷ ʘʢʪʠʚʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʣʠʰʢʦʤ ʚʣʘʞʥʘʷ ʩʨʝʜʘ ʩʦʟʜʘʩʪ ʘʥʘʵʨʦʙʥʦʝ 

ʨʘʟʣʦʞʝʥʠʝ, ʩ ʚʳʜʝʣʝʥʠʝʤ ʛʘʟʦʚ. ʇʨʠʩʦʝʜʠʥʝʥʠʝ ʩʫʭʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʣʠʩʪʴʝʚ, ʥʝʙʦʣʴʰʠʭ 

ʚʝʪʚʝʡ ʠ ʜʨ.  ʫʤʝʥʴʰʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʞʥʦʩʪʠ.   

ʊʝʤʧʝʨʘʪʫʨʘ. ʕʬʬʝʢʪʠʚʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ - ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 32 ʜʦ 60ÁC. ʊʝʤʧʝʨʘʪʫʨʘ 

ʚʳʰʝ ʠʣʠ  ʥʠʞʝ ʵʪʦʛʦ ʜʠʘʧʘʟʦʥʘ ʟʘʤʝʜʣʷʝʪ ʜʝʡʩʪʚʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ.  

ʉʦʦʪʥʦʰʝʥʠʝ C/N. ɹʘʢʪʝʨʠʠ ʠ ʛʨʠʙʢʠ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʢʦʤʧʦʩʪʝ, ʠʩʧʦʣʴʟʫʶʪ ʫʛʣʝʨʦʜ ʢʘʢ ʠʩʪʦʯʥʠʢ 

ʧʠʱʠ ʠ ʩʠʥʪʝʟʠʨʫʶʪ ʧʨʦʪʝʠʥʳ, ʠʩʧʦʣʴʟʫʷ ʘʟʦʪ. ʅʝʜʦʩʪʘʪʦʢ ʘʟʦʪʘ ʚ ʢʦʤʧʦʩʪʠʨʫʝʤʦʡ ʤʘʩʩʝ ʟʘʤʝʜʣʷʝʪ 

ʧʨʦʮʝʩʩ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʝʨʝʠʟʙʳʪʦʢ  ʘʟʦʪʘ ʩʦʟʜʘʝʪ ʘʤʤʠʘʢ ʩ ʥʝʧʨʠʷʪʥʳʤ ʟʘʧʘʭʦʤ. 

ʆʧʪʠʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ C/N  - ʧʨʠʤʝʨʥʦ 30:1. ɽʩʣʠ ʥʝʦʙʭʦʜʠʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʫʛʣʝʨʦʜ, ʢ ʢʦʤʧʦʩʪʫ 



65 
 

ʧʨʠʩʦʝʜʠʥʷʶʪ ʩʦʩʪʘʚʣʷʶʱʠʝ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʫʛʣʝʨʦʜʘ, ʥʘʧʨ., ʣʠʩʪʴʷ; ʝʩʣʠ  ʥʝʦʙʭʦʜʠʤ ʘʟʦʪ - 

ʪʦʛʜʘ ʩʚʝʞʫʶ ʪʨʘʚʫ  ʠʣʠ ʥʘʚʦʟ.  

ʂʠʩʣʦʨʦʜ. ɼʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ  ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ ʥʫʞʥʦ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʠʩʣʦʨʦʜʘ. 

ʆʙʳʯʥʦ ʵʪʦʛʦ ʜʦʩʪʠʛʘʶʪ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʚʝʥʪʠʣʷʮʠʝʡ ʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʤʝʭʘʥʠʯʝʩʢʠʤ ʧʝʨʝʤʝʰʠʚʘʥʠʝʤ 

ʢʦʤʧʦʩʪ. ʉʣʠʰʢʦʤ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʜʫʭʘ ʚʳʩʫʰʠʪ ʠ ʦʩʪʫʜʠʪ ʢʦʤʧʦʩʪ, ʧʦʵʪʦʤʫ ʥʫʞʥʦ ʦʙʝʩʧʝʯʠʪʴ 

ʦʧʪʠʤʘʣʴʥʳʡ ʨʝʞʠʤ ʘʵʨʘʮʠʠ. 

 

5.4. ʇʨʦʮʝʩʩ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ 

ʉʙʦʨ ʦʪʭʦʜʦʚ. ʀʜʝʘʣʴʥʦʝ ʩʳʨʴʝ ʜʣʷ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ - ʥʝʟʘʛʨʷʟʥʝʥʥʳʝ (ʙʝʟ ʧʨʠʤʝʩʝʡ) ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʨʘʟʣʘʛʘʶʱʠʝʩʷ ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʪʭʦʜʳ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʫʛʣʝʨʦʜʘ. ʏʪʦʙʳ ʨʝʛʫʣʠʨʦʚʘʪʴ ʩʦʜʝʨʞʘʥʠʝ 

ʢʦʤʧʦʩʪʘ, ʥʫʞʥʦ ʟʥʘʪʴ, ʦʪʢʫʜʘ ʧʨʠʭʦʜʷʪ ʦʪʭʦʜʳ. ʇʦʵʪʦʤʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʩʠʩʪʝʤʘ ʩʙʦʨʘ, ʚ ʠʟʚʝʩʪʥʦʡ 

ʤʝʨʝ, - ʛʘʨʘʥʪ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʢʦʤʧʦʩʪʘ. ʊʘʤ, ʛʜʝ ʥʝʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʩʙʦʨʘ, ʚʘʞʥʦ 

ʧʨʘʚʠʣʴʥʦ ʠʥʬʦʨʤʠʨʦʚʘʪʴ ʥʘʩʝʣʝʥʠʝ (ʞʝʣʘʪʝʣʴʥʦ ʩ ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʜʝʤʦʥʩʪʨʘʮʠʷʤʠ), ʢʘʢ 

ʦʪʩʦʨʪʠʨʦʚʳʚʘʪʴ ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʪʭʦʜʳ.  

ʉʦʨʪʠʨʦʚʢʘ ʦʪʭʦʜʦʚ. ʋ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʩʙʦʨʘ ʦʙʳʯʥʦ ʠʤʝʶʪʩʷ ʪʨʠ ʛʣʘʚʥʳʭ ʮʝʣʠ: 1) ʩʦʙʨʘʪʴ 

ʤʘʪʝʨʠʘʣ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ, 2) ʠʟʲʷʪʴ  ʠʥʝʨʪʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠʟ ʧʦʪʦʢʘ ʦʪʭʦʜʦʚ, 3) ʦʪʩʦʨʪʠʨʦʚʳʚʘʪʴ 

ʭʠʤʠʯʝʩʢʠʝ ʟʘʛʨʷʟʥʠʪʝʣʠ.  

ɻʦʤʦʛʝʥʠʟʘʮʠʷ. ɼʦ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ ʦʪʭʦʜʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʠʭ ʨʘʟʤʝʨʦʚ ʠ ʛʦʤʦʛʝʥʠʟʘʮʠʷ. ɺ 

ʵʪʦʡ ʩʪʘʜʠʠ ʫʤʝʥʴʰʘʶʪʩʷ ʨʘʟʤʝʨʳ ʯʘʩʪʠʮ  ʦʪʭʦʜʦʚ, ʦʧʪʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʢʦʪʦʨʳʭ ʦʪ 1 ʜʦ 5 ʩʤ ʚ 

ʜʠʘʤʝʪʨʝ.  

ʂʦʤʧʦʩʪʠʨʦʚʘʥʠʝ. ɸʵʨʦʙʥʳʡ ʧʨʦʮʝʩʩ, ʭʦʪʷ ʜʦʚʦʣʴʥʦ ʧʨʦʩʪʦʡ, ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʤʘʭ ʤʦʞʝʪ 

ʪʨʝʙʦʚʘʪʴ ʧʨʠʪʦʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʢʠʩʣʦʨʦʜʘ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʝʥʪʠʣʷʮʠʝʡ ʢʦʤʧʦʩʪʠʨʫʝʤʦʡ 

ʤʘʩʩʳ ʠʣʠ ʧʝʨʝʤʝʰʠʚʘʥʠʝʤ ʢʦʤʧʦʩʪʘ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʘʵʨʦʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʧʪʠʤʘʣʴʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʚʣʘʞʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʩʦʦʪʥʦʰʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʠ ʫʛʣʝʨʦʜʘ-ʘʟʦʪʘ.  

ʆʙʝʩʧʝʯʠʚʘʷ ʚ ʧʨʦʮʝʩʩʝ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʨʘʟʣʦʞʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ - ʪʝʤʧʝʨʘʪʫʨʫ, ʚʣʘʞʥʦʩʪʴ ʠ ʧʨʠʪʦʢ ʚʦʟʜʫʭʘ, ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʨʘʟʣʦʞʝʥʠʷ ʤʦʞʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʥʘʤʥʦʛʦ ʙʳʩʪʨʝʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʨʦʮʝʩʩʦʤ ʨʘʟʣʦʞʝʥʠʷ. 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʙʨʘʟʦʚʘʥʠʝ ʢʦʤʧʦʩʪʘ, ʧʨʦʭʦʜʷʪ ʚ ʧʨʦʩʪʦʨʥʦʤ 

ʜʠʘʧʘʟʦʥʝ ʨʝʘʢʮʠʠ ʩʨʝʜʳ ʦʪ pH 5,5 ʜʦ pH 7,6, ʥʦ ʧʨʦʮʝʩʩʳ ʥʠʪʨʠʬʠʢʘʮʠʠ ʘʢʪʠʚʥʝʝ ʧʨʦʭʦʜʷʪ, ʝʩʣʠ 

ʨʝʘʢʮʠʷ ʩʨʝʜʳ - pH 6,8-7,3.  

ɺʘʞʥʳʡ ʫʢʘʟʘʪʝʣʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ - ʩʦʦʪʥʦʰʝʥʠʝ C:N (ʩʦʦʪʥʦʰʝʥʠʝ 

ʫʛʣʝʨʦʜʘ ʠ ʘʟʦʪʘ). ɾʝʣʘʪʝʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ C:N, ʯʪʦʙʳ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʫʩʧʝʰʥʦ 

ʧʨʦʠʩʭʦʜʠʣʠ, ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʜʦʣʞʥʦ ʙʳʪʴ ʚ ʛʨʘʥʠʮʘʭ ʦʪ 20 ʜʦ 30. ɺ ʪʘʙʣʠʮʝ 5.2. ʜʘʥʦ ʩʦʦʪʥʦʰʝʥʠʝ 

ʫʛʣʝʨʦʜʘ ʠ ʘʟʦʪʘ ʜʣʷ ʨʘʟʥʳʭ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʢʦʤʧʦʩʪʘ. 

ʊʘʙʣʠʮʘ 5.2. 

ʉʦʦʪʥʦʰʝʥʠʝ ʫʛʣʝʨʦʜʘ ʠ ʘʟʦʪʘ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʢʦʤʧʦʩʪʘ 

ɺʠʜ ʦʪʭʦʜʦʚ  ʂʦʣʠʯʝʩʪʚʦ ʘʟʦʪʘ C:N 

ɸʢʪʠʚʠʨʦʚʘʥʥʳʡ ʠʣ  5 6 

ʇʪʠʯʠʡ ʧʦʤʝʪ 6.3 15 

ʂʦʨʦʚʠʡ ʥʘʚʦʟ 1.7 18 

ʆʪʨʘʙʦʪʘʥʥʳʡ ʠʣ  2-6 4-28 

ʈʳʙʥʳʝ ʦʩʪʘʪʢʠ  6.5 ï 10 5.1 

ʌʨʫʢʪʦʚʳʝ ʦʪʭʦʜʳ 1.5 34.5 

ʈʘʟʤʝʣʴʯʝʥʥʘʷ ʪʨʘʚʘ 3 ï 6 12 ï 15 

ʉʤʝʩʴ ʨʘʟʥʳʭ ʪʨʘʚ 214 19 

ʉʚʠʥʦʡ ʥʘʚʦʟ 3.8 4 ï 19 
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ʉʚʝʞʠʡ ʠʣ  4 ï 7 11 

ʆʧʠʣʢʠ 0.1 200- 500 

ʆʚʩʷʥʘʷ ʩʦʣʦʤʘ  1.1 48 

ʉʦʣʦʤʘ ʧʰʝʥʠʮʳ 0.3 ï 0.5 128 ï150 

 

ʏʪʦʙʳ ʩʙʘʣʘʥʩʠʨʦʚʘʪʴ ʩʦʦʪʥʦʰʝʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʨʘʩʪʝʥʠʡ, ʫʤʝʥʴʰʠʪʴ ʧʦʪʝʨʠ ʘʟʦʪʘ ʠ 

ʫʚʝʣʠʯʠʪʴ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ  ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʢ ʢʦʤʧʦʩʪʫ ʞʝʣʘʪʝʣʴʥʦ ʧʨʠʤʝʰʘʪʴ ʤʠʥʝʨʘʣʴʥʦʝ 

ʫʜʦʙʨʝʥʠʝ ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ. ʄʠʥʝʨʘʣʴʥʦʝ ʫʜʦʙʨʝʥʠʝ ʬʦʩʬʦʨʘ, ʵʪʦ: ʬʦʩʬʦʨʠʪʦʚʘʷ ʤʫʢʘ, 

ʧʦʨʦʰʢʦʦʙʨʘʟʥʳʡ ʩʫʧʝʨʬʦʩʬʘʪ ʠ ʬʦʩʬʦʨʛʠʧʩ. ʆʥʠ ʩʪʠʤʫʣʠʨʫʶʪ ʙʠʦʪʝʨʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʫʩʢʦʨʷʶʪ 

ʛʫʤʠʬʠʢʘʮʠʶ ʠ ʩʚʷʟʳʚʘʶʪ ʥʝ ʪʦʣʴʢʦ ʘʤʤʠʘʯʥʳʡ ʘʟʦʪ, ʥʦ ʪʘʢʞʝ ʩʦʟʜʘʶʪ  ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ, ʯʪʦʙʳ ʝʛʦ 

ʤʦʛʣʘ  ʘʙʩʦʨʙʠʨʦʚʘʪʴ ʤʠʢʨʦʬʣʦʨʘ, ʪʦ ʝʩʪʴ, ʬʦʨʤʠʨʫʶʪ ʫʩʣʦʚʠʷ, ʯʪʦʙʳ ʚ ʫʜʦʙʨʝʥʠʠ ʫʚʝʣʠʯʠʣʘʩʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʩʘʩʳʚʘʥʠʷ ʬʦʩʬʦʨʘ. ʏʪʦʙʳ ʚʳʨʦʚʥʷʪʴ ʚ ʢʦʤʧʦʩʪʝ ʩʦʦʪʥʦʰʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʠ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʟʠʤʦʡ ʝʛʦ ʚʳʤʝʨʟʘʥʠʝ, ʢʘʢ ʜʦʙʘʚʢʠ ʠʩʧʦʣʴʟʫʶʪ 1-2% ʩʦʣʠ ʢʘʣʠʷ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʯʪʦʙʳ 

ʦʙʝʩʧʝʯʠʪʴ ʥʫʞʥʫʶ ʨʝʘʢʮʠʶ ʩʨʝʜʳ, ʢ ʢʠʩʣʦʡ ʩʨʝʜʝ ʥʫʞʥʦ ʧʨʠʩʦʝʜʠʥʠʪʴ ʤʘʪʝʨʠʘʣʳ ʠʟʚʝʩʪʢʦʚʘʥʠʷ (1-

2%). 

ʅʘ ʢʘʯʝʩʪʚʦ ʢʦʤʧʦʩʪʘ ʚʣʠʷʝʪ ʪʘʢʞʝ ʦʜʥʦʨʦʜʥʦʩʪʴ ʩʤʝʰʠʚʘʥʠʷ ʩʦʩʪʘʚʣʷʶʱʠʭ.  ʆʙʳʯʥʦ  ʵʪʦ 

ʦʮʝʥʠʚʘʶʪ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʚʘʨʠʘʮʠʠ ʚʣʘʞʥʦʩʪʠ ʤʘʩʩʳ ʠʣʠ ʩʦʜʝʨʞʘʥʠʶ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʚ ʤʘʩʩʝ, 

ʢʦʪʦʨʳʡ ʥʝ ʤʦʞʝʪ ʧʨʝʚʳʩʠʪʴ  Ñ10%. 

ʇʨʦʮʝʩʩ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ - ʵʢʟʦʪʝʨʤʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʚʦ  ʚʨʝʤʷ ʢʦʪʦʨʦʛʦ ʚʳʜʝʣʷʝʪʩʷ ʵʥʝʨʛʠʷ ʠ 

ʤʘʩʩʘ ʧʦʜʦʛʨʝʚʘʝʪʩʷ. ʕʢʟʦʪʝʨʤʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʧʨʦʮʝʩʩʘ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʷʝʪ ʨʘʟʣʦʞʝʥʠʝ ʪʘʢʠʭ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʨʘʟʣʘʛʘʝʤʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ, ʢʘʢ ʮʝʣʣʶʣʦʟʘ, ʛʝʤʠʮʝʣʣʶʣʦʟʘ, ʧʨʦʪʝʠʥʳ, ʙʠʦʧʦʣʠʤʝʨʳ, 

ʦʪʜʝʣʴʥʳʝ ʧʝʩʪʠʮʠʜʳ. ɼʝʟʘʢʪʠʚʠʟʘʮʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʘʪʦʛʝʥʦʚ ʚʦʟʤʦʞʥʘ ʠʣʠ  ʜʣʠʪʝʣʴʥʦ ʚʦʟʜʝʡʩʪʚʫʷ  ʥʘ 

ʧʘʪʦʛʝʥʥʳʝ ʦʨʛʘʥʠʟʤʳ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʢʦʪʦʨʳʝ ʚʳʰʝ 42-45
0
C, ʠʣʠ  ʚʦʟʜʝʡʩʪʚʫʷ ʥʝʜʦʣʛʦʝ ʚʨʝʤʷ ʚ ʝʱʝ  

ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ( >60-65
0
 C). 

ɺ ʙʠʦʪʝʨʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ  ʛʠʙʥʫʪ ʧʘʪʦʛʝʥʥʳʝ ʙʘʢʪʝʨʠʠ, ʷʡʮʘ ʣʠʯʠʥʦʢ ʠ ʛʝʣʴʤʠʥʪʦʚ, ʘ ʪʘʢʞʝ 

ʩʝʤʝʥʘ ʩʦʨʥʷʢʦʚ.  ɻʠʙʝʣʴ ʩʝʤʷʥ ʩʦʨʥʷʢʦʚ ʠ ʛʝʣʴʤʠʥʪʦʚ ʧʨʦʠʩʭʦʜʷʪ, ʥʘʯʠʥʘʷ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʚ 50
0
C  (ʚ 

ʪʝʨʤʦʬʠʣʴʥʦʤ ʨʝʞʠʤʝ), ʘ ʥʘʢʦʧʣʝʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ  ʚʝʱʝʩʪʚ ʠ ʩʦʭʨʘʥʝʥʠʝ ʚ ʧʦʜʚʠʞʥʦʡ ʬʦʨʤʝ  - ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 25-35
0
C (ʤʝʟʦʬʠʣʴʥʳʡ ʨʝʞʠʤ). ɽʩʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʩʤʝʩʠ ʢʦʤʧʦʩʪʘ ʚʦ ʚʩʝʡ ʤʘʩʩʝ ʜʦʩʪʠʛʘʝʪ 

55
0
C, ʪʦʛʜʘ ʧʦʣʥʘʷ ʛʠʙʝʣʴ ʛʝʣʴʤʠʥʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ 4 ʩʫʪʦʢ. ɺʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʩʦʨʥʷʢʦʚ ʠʩʯʝʟʘʝʪ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 40
0
C ʟʘ 3-4 ʥʝʜʝʣʠ; 43

0
C - ʟʘ 3 ʥʝʜʝʣʠ; 45

0
C - ʟʘ 2 ʥʝʜʝʣʠ; 50

0
C - ʟʘ 1 ʥʝʜʝʣʶ; 55

0
C - 1-2 

ʩʫʪʦʢ. 

ɽʩʣʠ ʙʠʦʪʝʨʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʧʨʦʠʩʭʦʜʷʪ ʪʦʣʴʢʦ ʚ ʤʝʟʦʬʠʣʴʥʦʤ ʨʝʞʠʤʝ, ʪʦʛʜʘ ʛʠʙʝʣʴ 

ʛʝʣʴʤʠʥʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʪʦʣʴʢʦ ʯʝʨʝʟ 4-6 ʤʝʩʷʮʝʚ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ, ʥʦ ʩʝʤʝʥʘ ʩʦʨʥʷʢʦʚ ʩʦʭʨʘʥʷʶʪ 

ʚʩʭʦʞʝʩʪʴ. 

ɼʦʩʪʠʛʰʠʡ ʛʦʪʦʚʥʦʩʪʠ  ʢʦʤʧʦʩʪ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: 

¶ ʨʳʭʣʳʡ, ʦʜʥʦʨʦʜʥʳʡ, ʩ ʨʘʟʤʝʨʦʤ ʯʘʩʪʠʮ  ʥʝ ʙʦʣʴʰʝ 120 ʤʤ 

¶ ʚʣʘʞʥʦʩʪʴ - 60 -70%, 

¶ ʩʦ ʩʣʘʙʦʱʝʣʦʯʥʦʡ ʠʣʠ ʥʝʡʪʨʘʣʴʥʦʡ ʨʝʘʢʮʠʝʡ ʩʨʝʜʳ (pH ʥʝ ʤʝʥʴʰʝ 6,0)  

¶ ʉʦʦʪʥʦʰʝʥʠʝ C : N  20 - 30  

¶ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʩʦʩʪʘʚʣʷʶʪ ʥʝ ʤʝʥʝʝ 75%  

¶ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʠʥʠʤʘʝʤʦʤ ʨʘʩʪʝʥʠʷʤʠ ʚʠʜʝ ʠ ʩʦʩʪʘʚʣʷʶʪ ʥʝ ʤʝʥʝʝ 50% ʦʪ 
ʦʙʱʝʛʦ ʩʦʩʪʘʚʘ  

¶ ʩʦʜʝʨʞʠʪ 25-35% ʩʫʭʠʭ ʚʝʱʝʩʪʚ, ʧʨʠʤʝʨʥʦ 0,6% N, 0,2% P2O5 ʠ 0,6% K2O. 

¶ ʚ ʥʝʤ ʫʞʝ ʥʝʪ ʷʠʮ ʠ ʣʠʯʠʥʦʢ ʛʝʣʴʤʠʥʪʦʚ, ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʦʧʘʩʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʠ ʩʦʭʨʘʥʠʚʰʠʭ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʩʦʨʥʷʢʦʚ.  

ɺ ʢʦʤʧʦʩʪʝ ʜʦʧʫʩʢʘʝʪʩʷ 1% ʥʝʪʦʢʩʠʯʝʩʢʠʭ ʯʫʞʝʨʦʜʥʳʭ ʪʝʣ. 

 

5.5. ʌʘʟʳ ʧʨʦʮʝʩʩʘ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ 
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ɺ ʧʨʦʮʝʩʩʝ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʤʧʦʩʪʘ  ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʦʪʜʝʣʴʥʳʭ ʬʘʟ  (ʩʤ. ʨʠʩ. 5.2.). 

 

ʈʠʩ. 5.2. ʌʘʟʳ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʤʧʦʩʪʘ ʠ ʠʭ ʭʘʨʘʢʪʝʨʥʳʝ ʧʘʨʘʤʝʪʨʳ 

 

ʌʘʟʘ ʧʦʜʦʛʨʝʚʘ ʧʦʯʚʳ /ʬʘʟʘ A/ 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʥʫʪʨʠ ʧʨʠʛʦʪʦʚʣʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘʯʠʥʘʝʪ ʤʝʜʣʝʥʥʦ ʨʘʩʪʠ. ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʚ ʧʨʦʮʝʩʩʝ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ - 70
0
C. ɺ ʵʪʦʤ ʩʦʩʪʦʷʥʠʠ ʧʘʪʦʛʝʥʥʳʝ 

ʙʘʢʪʝʨʠʠ, ʛʨʠʙʢʠ ʠ ʷʡʮʘ ʛʝʣʴʤʠʥʪʦʚ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʢʦʤʧʦʩʪʠʨʫʝʤʦʤ ʤʘʪʝʨʠʘʣʝ, ʫʥʠʯʪʦʞʘʶʪʩʷ. 

ʅʘʛʨʝʚʘʥʠʝ ʥʘʯʠʥʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʥʘ ʪʨʝʪʠʡ ʜʝʥʴ ʧʦʩʣʝ ʥʘʯʘʣʘ ʧʨʦʮʝʩʩʘ ʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʝʱʝ ʜʚʝ - ʪʨʠ 

ʥʝʜʝʣʠ.  

ʌʘʟʘ ʘʵʨʘʮʠʠ /ʬʘʟʘ ɹ/ 

ɺ ʵʪʦʡ ʬʘʟʝ ʥʘʯʠʥʘʝʪʩʷ ʧʦʷʚʣʝʥʠʝ ʛʘʟʦʚ. ʂʦʤʧʦʩʪʠʨʫʝʤʳʡ ʤʘʪʝʨʠʘʣ ʥʫʞʥʦ ʜʦʩʪʘʪʦʯʥʦ 

ʧʝʨʝʤʝʰʠʚʘʪʴ, ʯʪʦʙʳ  ʦʙʝʩʧʝʯʠʪʴ  ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʠʩʣʦʨʦʜʘ ʠ ʦʧʪʠʤʘʣʴʥʫʶ ʚʣʘʞʥʦʩʪʴ ʚʦ ʚʩʝʤ 

ʝʛʦ ʦʙʲʝʤʝ. ʕʪʠ ʫʩʣʦʚʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʘʟʤʥʦʞʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʤʠʢʨʦʬʣʦʨʳ. ɽʩʣʠ ʚʣʘʞʥʦʩʪʴ 

ʩʥʠʞʘʝʪʩʷ, ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʯʠʥʘʝʪ ʙʳʩʪʨʦ ʧʦʜʥʠʤʘʪʴʩʷ, ʤʘʩʩʫ ʥʫʞʥʦ ʫʚʣʘʞʥʠʪʴ. ʇʦʩʣʝ ʜʚʫʭ - ʪʨʝʭ 

ʥʝʜʝʣʴ ʪʝʤʧʝʨʘʪʫʨʘ ʚʥʫʪʨʠ ʢʦʤʧʦʩʪʠʨʫʝʤʦʡ ʤʘʩʩʳ ʥʘʯʠʥʘʝʪ ʫʤʝʥʴʰʘʪʴʩʷ ʜʦ 30
0
C. ɺ ʵʪʦʪ ʤʦʤʝʥʪ ʙʳʩʪʨʦ 

ʥʘʯʠʥʘʶʪ ʨʘʟʤʥʦʞʘʪʴʩʷ ʧʦʯʚʝʥʥʳʝ ʙʘʢʪʝʨʠʠ ʠ ʛʨʠʙʢʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʧʘʜʫ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ; 

ʥʘʯʠʥʘʝʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʛʘʟ CO2, ʘ ʪʘʢʞʝ ʘʤʤʠʘʢ ʠ ʤʝʪʘʥ.  

ʌʘʟʘ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ /ʬʘʟʘ ɺ/ 

ɺ ʵʪʦʡ ʬʘʟʝ ʧʨʦʠʩʭʦʜʠʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʠ ʩʪʘʙʠʣʠʟʘʮʠʷ ʩʦʩʪʘʚʘ ʢʦʤʧʦʩʪʠʨʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ; 

ʦʙʨʘʟʫʝʪʩʷ ʛʫʤʫʩ ʠ ʦʩʪʘʣʴʥʳʝ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʢʦʤʧʦʩʪʘ. ʅʦʚʦʦʙʨʘʟʦʚʘʥʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ  ʘʢʪʠʚʥʦ 

ʧʦʪʨʝʙʣʷʶʪ  ʘʟʦʪ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʦʪʝʠʥʳ. 

ɺʳʜʝʨʞʢʘ  ʢʦʤʧʦʩʪʘ /ʬʘʟʘ ɻ/ 

ʆʢʦʥʯʘʪʝʣʴʥʦʝ ʩʦʟʜʘʥʠʝ ʢʦʤʧʦʩʪʘ ʧʨʦʠʩʭʦʜʠʪ ʟʘ 6-9 ʤʝʩʷʮʝʚ. ʅʝʞʝʣʘʪʝʣʴʥʦ ʢʦʤʧʦʩʪ ʜʝʨʞʘʪʴ  

ʜʦʣʴʰʝ; ʵʪʦ ʪʦʣʴʢʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʯʘʩʪʠʯʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ  ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʠ ʢʦʤʧʦʩʪ ʪʝʨʷʝʪ 

ʢʘʯʝʩʪʚʦ. 

 

5.6. ʊʝʭʥʦʣʦʛʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʦʩʪʘ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ 
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ʇʨʦʮʝʩʩ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʲʝʤʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ, 

ʪʨʝʙʦʚʘʥʠʡ ʧʝʨʝʨʘʙʦʪʯʠʢʦʚ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ: ʚ ʙʠʦʨʝʘʢʪʦʨʝ, ʚ ʢʫʯʝ ʢʦʤʧʦʩʪʘ,  ʚ ʩʪʘʮʠʦʥʘʨʥʦʤ ʠʣʠ 

ʚʨʘʱʘʶʱʝʤʩʷ ʨʝʟʝʨʚʫʘʨʝ ʢʦʤʧʦʩʪʘ, ʘ ʪʘʢʞʝ ʚ ʪʫʥʥʝʣʝ ʢʦʤʧʦʩʪʘ. ɼʣʷ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪ 

ʦʪʢʨʳʪʳʝ ʷʤʳ (ʪʨʘʥʰʝʠ), ʩʪʘʪʠʯʝʩʢʠʝ ʠʣʠ ʘʵʨʠʨʦʚʘʥʥʳʝ ʢʫʯʠ, ʩʠʩʪʝʤʳ ʨʝʘʢʪʦʨʘ ʠ ʚʝʪʨʷʥʳʝ ʢʫʯʠ. 

ʇʦʩʣʝʜʥʠʝ ʷʚʣʷʶʪʩʷ ʩʘʤʳʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ. ʇʨʠ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʬʦʨʤʠʨʫʶʪ ʪʨʘʧʝʮʝʠʜʘʣʴʥʳʝ 

ʢʫʯʠ 1,5-2 ʤʝʪʨʘ ʚ ʚʳʩʦʪʫ, ʚ ʢʦʪʦʨʳʝ ʩʢʣʘʜʳʚʘʶʪ ʩʳʨʴʝ (ʨʘʟʤʝʣʴʯʝʥʥʳʝ ʠ ʩʤʝʰʘʥʥʳʝ ʦʪʭʦʜʳ) ʢʦʤʧʦʩʪʘ 

ʠ ʢʦʪʦʨʳʝ ʨʘʟʤʝʱʘʶʪ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʘʚʷʱʠʭ ʚʝʪʨʦʚ. ʀʭ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʝʨʝʤʝʰʠʚʘʶʪ, ʯʪʦʙʳ 

ʦʙʝʩʧʝʯʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʚʦʟʜʫʭʘ ʠ ʚʣʘʞʥʦʩʪʠ. ʂʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ ʦʧʪʠʤʘʣʴʥʦʤ 

ʧʨʦʮʝʩʩʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʫʥʠʯʪʦʞʝʥʠʝ ʧʘʪʦʛʝʥʦʚ  ʠ ʙʦʣʝʝ ʙʳʩʪʨʦʝ ʨʘʟʣʦʞʝʥʠʝ ʤʘʩʩʳ 

ʢʦʤʧʦʩʪʘ, ʜʘʞʝ ʟʘ 3-4 ʤʝʩʷʮʘ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ (ʥʝʜʦʩʪʘʪʢʠ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ) ʨʘʟʥʳʭ ʤʝʪʦʜʦʚ 

ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ ʜʘʥʘ ʚ  ʪʘʙʣʠʮʝ 5.3. 

 ʊʘʙʣʠʮʘ 4.3.   

ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʨʘʟʥʳʭ ʤʝʪʦʜʦʚ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ 

 

 

ɺʠʜ 

 

ʉʢʦʨʦʩʪʴ  

 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʣʦʱʘʜʠ  

 

ʀʥʚʝʩʪʠʮʠʠ 

 

ʈʘʩʭʦʜʳ  

ɺʦʧʨʦʩʳ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ 

 

ʉʪʘʪʠʯʝʩʢʠʝ ʢʫʯʠ  ʆʯʝʥʴ 

ʤʝʜʣʝʥʥʘʷ  
ʙʦʣʴʰʘʷ ʥʠʟʢʠʝ ʆʯʝʥʴ ʥʠʟʢʠʝ  ʧʳʣɹ, ʟʘʧʘʭ, ʠʥʬʠʣʴʪʨʘʪ 

ɺʝʪʨʷʥʳʝ ʢʫʯʠ ʤʝʜʣʝʥʥʘʷ  ʙʦʣʴʰʘʷ ʥʠʟʢʠʝ ʥʠʟʢʠʝ ʧʳʣɹ, ʟʘʧʘʭ, ʠʥʬʠʣʴʪʨʘʪ, 

ʰʫʤ 

ɸʵʨʠʨʦʚʘʥʥʳʝ 

ʩʪʘʪʠʯʝʩʢʠʝ ʢʫʯʠ  

ʙʳʩʪʨʘʷ ʤʘʣʝʥʴʢʘʷ ʚʳʩʦʢʠʝ  ʚʳʩʦʢʠʝ ʧʳʣɹ, ʰʫʤ 

ʂʦʤʧʦʩʪʠʨʦʚʘʥʠʝ ʚ 

ʨʝʘʢʪʦʨʝ  

ʆʯʝʥʴ ʙʳʩʪʨʘʷ ʤʘʣʝʥʴʢʘʷ ʆʯʝʥʴ ʚʳʩʦʢʠʝ  ʚʳʩʦʢʠʝ - 

 

ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʢʦʤʧʦʩʪʘ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʤʳʰʣʝʥʥʦ 

ʧʨʦʠʟʚʝʜʝʥʥʳʝ ʢʦʤʧʦʩʪʠʨʦʚʱʠʢʠ (ʨʠʩ. 5.3.).   

                    
 

ʈʠʩ. 5.3. ʈʝʟʝʨʚʫʘʨʳ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʢʦʤʧʦʩʪʘ 

ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʦʩʪʘ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪ ʦʪʢʨʳʪʳʝ ʢʫʯʠ 

(ʚʝʪʨʷʥʳʝ ʢʫʯʠ) ʠʣʠ ʢʫʯʠ, ʢʦʪʦʨʳʝ ʧʦʢʨʳʚʘʶʪ  ʧʣʝʥʢʦʡ ʠʣʠ ʙʨʝʟʝʥʪʦʤ, ʘ ʪʘʢʞʝ ʨʝʘʢʪʦʨʳ ʩ ʧʦʜʚʦʜʦʤ 

ʚʦʟʜʫʭʘ. ʇʦʩʪʦʷʥʥʳʤ ʢʫʯʘʤ ʢʦʤʧʦʩʪʘ (ʨʠʩ. 5.4.)  ʥʫʞʥʦ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʦʙʲʝʤʥʳʤʠ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ 

ʦʧʪʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ. ɾʝʣʘʪʝʣʴʥʳʡ ʨʘʟʤʝʨ ʢʫʯʠ  ~ 6 ʤ ʚ ʰʠʨʠʥʫ  ʠ 2-3 ʤ ʚ ʚʳʩʦʪʫ. ɼʣʠʥʫ ʢʫʯʠ 

ʦʛʨʘʥʠʯʠʚʘʶʪ ʨʘʟʤʝʨʳ ʠʩʧʦʣʴʟʫʝʤʦʡ ʧʣʦʱʘʜʠ ʠ ʢʦʣʠʯʝʩʪʚʦ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 

ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ.  
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ʈʠʩ. 5.4. ʂʦʤʧʦʩʪʠʨʦʚʘʥʠʝ  ʚ ʚʝʪʨʷʥʳʭ ʢʫʯʘʭ 

 

ʆʩʥʦʚʘ ʫ ʧʨʘʚʠʣʴʥʦ ʫʩʪʨʦʝʥʥʦʛʦ ʤʝʩʪʘ ʜʣʷ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʠʟʦʣʠʨʦʚʘʥʥʦʡ. ɺʘʞʥʦ 

ʦʪʚʝʜʝʥʠʝ ʩʪʦʯʥʦʡ ʚʦʜʳ ʩ ʚʳʙʨʘʥʥʦʛʦ ʤʝʩʪʘ, ʘ ʪʘʢʞʝ ʦʪʚʝʜʝʥʠʝ ʜʦʞʜʝʚʳʭ ʚʦʜ ʠʣʠ ʩʥʝʛʘ ï ʠʤ ʥʝʣʴʟʷ 

ʥʘʢʘʧʣʠʚʘʪʴʩʷ, ʬʦʨʤʠʨʫʷ ʦʩʦʙʦ ʚʣʘʞʥʳʝ ʤʝʩʪʘ. ʉʦʙʨʘʥʥʫʶ ʚʦʜʫ ʦʪ ʦʩʘʜʢʦʚ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʫʚʣʘʞʥʝʥʠʷ ʢʦʤʧʦʩʪʥʦʡ ʢʫʯʠ, ʧʨʝʜʦʪʚʨʘʱʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʬʠʣʴʪʨʘʮʠʠ ʚ ʧʦʯʚʫ. 

ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʢʘʯʝʩʪʚʝʥʥʳʡ ʢʦʤʧʦʩʪ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʠʥʪʝʥʩʠʚʥʦʝ ʩʤʝʰʠʚʘʥʠʝ 

ʢʦʤʧʦʩʪʠʨʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʘʵʨʘʮʠʶ. ʋʩʪʨʘʠʚʘʷ ʧʦʣʝ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ, ʥʫʞʥʦ ʜʫʤʘʪʴ ʥʝ ʪʦʣʴʢʦ ʦʙ 

ʦʙʨʘʟʦʚʘʥʠʠ ʢʫʯʠ, ʥʦ ʪʘʢʞʝ ʠ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʠʢʠ. 

 

ʈʠʩ. 5.5. ʇʝʨʝʤʝʰʠʚʘʥʠʝ ʢʦʤʧʦʩʪʥʦʡ ʢʫʯʠ 

ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʢʦʤʧʦʩʪʘ  ʥʝʦʙʭʦʜʠʤʦʡ ʪʝʭʥʠʢʦʡ ʷʚʣʷʶʪʩʷ ï ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʢʫʯʠ 

(ʨʠʩ. 5.5), ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʪʨʘʢʪʦʨ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷʤʠ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʠ 

ʧʝʨʝʛʨʫʟʢʠ ʢʫʯʠ (ʨʠʩ. 5.6), ʘ ʪʘʢʞʝ ʪʨʘʥʩʧʦʨʪʥʘʷ ʪʝʭʥʠʢʘ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʤʘʩʩʳ. ʆʙʱʠʡ ʧʨʦʮʝʩʩ  

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʢʦʤʧʦʩʪʘ ʤʦʞʝʪ ʜʣʠʪʴʩʷ 6-7 ʤʝʩʷʮʝʚ, ʵʪʦ ʟʘʚʠʩʠʪ ʦʪ ʩʚʦʡʩʪʚ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʢʦʤʧʦʩʪʘ. 

 

ʈʠʩ. 5.6. ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʢʦʤʧʦʩʪʥʦʡ ʢʫʯʠ 
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ʏʪʦʙʳ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ ʠ ʦʙʝʩʧʝʯʠʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʭʦʜ ʧʨʦʮʝʩʩʘ, ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʙʠʦʨʝʘʢʪʦʨʳ ʟʘʢʨʳʪʦʛʦ ʪʠʧʘ (ʨʠʩ. 5.7). ɺ ʙʠʦʨʝʘʢʪʦʨʘʭ, ʯʪʦʙʳ ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʪʭʦʜʳ 

ʙʳʩʪʨʝʝ ʨʘʟʜʝʣʠʣʠʩʴ, ʤʘʩʩʘ ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʜʚʦʜʠʪʩʷ ʚʦʟʜʫʭ. ɺʦ ʚʨʝʤʷ ʧʨʦʮʝʩʩʘ 

ʧʝʨʝʨʘʙʦʪʢʠ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʦʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʨʘʟʣʦʞʝʥʠʷ: ʦʧʨʝʜʝʣʝʥʥʘʷ ʚʣʘʞʥʦʩʪʴ, 

ʪʝʤʧʝʨʘʪʫʨʘ, ʢʦʣʠʯʝʩʪʚʦ ʢʠʩʣʦʨʦʜʘ, pH, ʢʦʣʠʯʝʩʪʚʦ ʬʦʩʬʦʨʘ ʠ ʘʟʦʪʘ, ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʩʦʦʪʥʦʰʝʥʠʷ C:N, C:P ʠ C:H. ʆʙʝʩʧʝʯʝʥʠʝ ʵʪʠʭ ʫʩʣʦʚʠʡ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʢʘʯʝʩʪʚʝʥʥʳʡ 

ʢʦʤʧʦʩʪ ʟʘ ʦʯʝʥʴ  ʢʦʨʦʪʢʠʡ ʩʨʦʢ, ʩʦʢʨʘʱʘʷ ʧʨʦʮʝʩʩ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʥʝʜʝʣʴ.  

 

 

ʈʠʩ 5.7. ɹʠʦʨʝʘʢʪʦʨʳ ʜʣʷ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ ʩ ʧʨʠʚʦʜʦʤ ʚʦʟʜʫʭʘ 

 

5.7. ʈʘʩʭʦʜʳ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ 

ʀʩʧʦʣʴʟʫʷ ʜʣʷ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʩʣʦʞʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʨʘʩʭʦʜʳ ʚ 

2-3 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʧʨʠ ʟʘʭʦʨʦʥʝʥʠʠ ʦʪʭʦʜʦʚ ʥʘ ʧʦʣʠʛʦʥʝ. ɸʵʨʦʙʥʦʝ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʝ ʥʘ ʦʪʢʨʳʪʦʤ 

ʧʦʣʝ ʪʨʝʙʫʝʪ ʤʠʥʠʤʘʣʴʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʠ ʫʩʪʨʦʡʩʪʚʘ. ʆʜʥʘʢʦ, ʙʝʟ ʧʨʘʚʠʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʨʫʢʦʚʦʜʩʪʚʘ 

ʪʨʫʜʥʦ ʦʙʝʩʧʝʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʝ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʝ ʠ ʭʦʨʦʰʝʝ ʢʘʯʝʩʪʚʦ ʢʦʤʧʦʩʪʘ, ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ, 

ʯʪʦʙʳ ʢʦʤʧʦʩʪ ʤʦʞʥʦ ʙʳʣʦ  ʧʨʦʜʘʚʘʪʴ ʥʘ ʨʳʥʢʝ (ʪʘʙʣʠʮʳ 5.4 ʠ 5.5). 

ʊʘʙʣʠʮʘ 5.4. 

ɼʦʭʦʜʳ ʦʪ ʧʨʦʜʘʞʠ ʢʦʤʧʦʩʪʘ 

 ʎʝʥʘ  (EUR/ʤ3) 

ʆʙʲʝʤ ʧʨʦʜʘʞ: ʆʯʝʥʴ ʙʦʣʴʰʦʡ  ɹʦʣʴʰʦʡ  ʉʨʝʜʥʠʡ  ʄʘʣʝʥʴʢʠʡ 

ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ 

ʉʘʜʦʚʦʜʩʪʚʦ 

ʈʘʟʙʠʚʢʘ ʣʘʥʜʰʘʬʪʦʚ 

ʊʝʧʣʠʮʳ 

ʆʙʦʛʘʱʝʥʠʝ ʧʦʯʚʳ  

ɺʠʥʥʳʝ ʩʘʜʳ ʠ ʬʨʫʢʪʳ  

ʆʨʛʘʥʠʯʝʩʢʦʝ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ  

ʉʘʜʦʚʦʜʩʪʚʘ 

ʈʝʢʫʣʪɹʠʚʘʮʠʷ 

0-3  

5-20 

10-20 

 

 

 

20-40 

10-15 

1-6 

2-6 

 

 

 

 

 

 

 

10-30 

0-4 

ʀʩʪʦʯʥʠʢ: (Hogg 2001a: 28) 

 

5.8. ɸʥʘʵʨʦʙʥʳʝ ʧʨʦʮʝʩʩʳ ʠ  ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʠʦʛʘʟʘ 

ɺ ʘʥʘʵʨʦʙʥʦʡ ʠʣʠ ʙʝʩʢʠʩʣʦʨʦʜʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʤʘʩʩʳ ʠʩʧʦʣʴʟʫʶʪ 

ʨʘʟʥʳʝ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʛʨʫʧʧʳ, ʢʦʪʦʨʳʝ ʧʦʩʪʝʧʝʥʥʦ ʚ ʪʨʝʭʩʪʝʧʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ (ʛʠʜʨʦʣʠʟʝ, ʬʝʨʤʝʥʪʘʮʠʠ 

ʠ ʦʙʨʘʟʦʚʘʥʠʠ ʤʝʪʘʥʘ) ʨʘʟʜʝʣʷʶʪ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʜʦ  ʜʦʚʦʣʴʥʦ ʧʨʦʩʪʳʭ 

ʢʦʥʝʯʥʳʭ ʧʨʦʜʫʢʪʦʚ - ʤʝʪʘʥʘ ʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ. ɺ ʩʪʘʜʠʠ ʦʢʦʥʯʘʥʠʷ ʧʨʦʮʝʩʩʘ ʞʠʜʢʫʶ ʤʘʩʩʫ 

ʩʝʧʘʨʠʨʫʶʪ ʠ ʦʩʘʜʢʠ ʢʦʤʧʦʩʪʠʨʫʶʪ. ɾʠʜʢʫʶ ʯʘʩʪʴ, ʝʩʣʠ ʦʥʘ ʦʙʨʘʙʦʪʘʥʘ ʚ ʪʝʨʤʦʬʠʣʴʥʦʤ ʠʣʠ ʚ 

ʤʝʟʦʬʠʣʴʥʦʤ ʨʝʞʠʤʝ (ʧʨʠʤʝʨʥʦ 10 - 12 ʜʥʝʡ) ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʧʦʯʚʝʥʥʦʝ ʫʜʦʙʨʝʥʠʝ ʠʣʠ ʜʘʣʝʝ 

ʦʯʠʩʪʠʪʴ ʚ ʘʵʨʦʙʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʯʠʩʪʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʜʣʷ ʩʪʦʯʥʳʭ ʚʦʜ. ʂʦʥʝʯʥʳʡ ʧʨʦʜʫʢʪ - ʙʠʦʛʘʟ - 
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ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ, ʧʦʧʫʣʷʨʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʚ ʧʦʩʣʝʜʥʠʝ ʧʷʪʥʘʜʮʘʪʴ ʣʝʪ ʚ ʛʦʩʫʜʘʨʩʪʚʘʭ ɽʚʨʦʧʝʡʩʢʦʛʦ 

ʉʦʶʟʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʚʦʟʨʦʩʣʘ. 

ɸʥʘʵʨʦʙʥʦʝ ʨʘʟʣʦʞʝʥʠʝ 

ɺ ʘʥʘʵʨʦʙʥʦʤ ʧʨʦʮʝʩʩʝ ʨʘʟʣʦʞʝʥʠʷ ʦʪʭʦʜʦʚ ʦʙʨʘʟʫʶʪʩʷ ʛʘʟʦʚʘʷ ʩʤʝʩʴ (ʝʸ ʥʘʟʳʚʘʶʪ ʙʠʦʛʘʟ), 

ʢʦʪʦʨʘʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʦʢʠʩʠ ʤʝʪʘʥʘ (CH4) ʠ ʫʛʣʝʨʦʜʘ (CO2). ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʘʯʝʩʪʚʘ 

ʩʳʨʴʷ ʠ ʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ , ʙʠʦʛʘʟ ʬʦʨʤʠʨʫʝʪ 55-75% ʤʝʪʘʥʘ, ʦʜʥʘʢʦ ʝʩʪʴ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʧʨʦʠʟʚʦʜʷʪ ʙʠʦʛʘʟ, ʩʦʜʝʨʞʘʱʠʡ ʜʦ 95% ʤʝʪʘʥʘ. ɼʨʫʛʠʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʩʦʩʪʘʚʥʳʝ 

ʯʘʩʪʠ  ʙʠʦʛʘʟʘ - ʜʚʫʦʢʠʩʴ ʫʛʣʝʨʦʜʘ 30-40%, ʚʦʜʦʨʦʜ 5-10%, ʘʟʦʪ 1-2% ʠ ʩʝʨʦʚʦʜʦʨʦʜ  <1% .  

ʉʘʤʳʝ ʭʘʨʘʢʪʝʨʥʳʝ ʧʘʨʘʤʝʪʨʳ ʙʠʦʛʘʟʘ ʦʙʦʙʱʝʥʳ ʚ ʪʘʙʣʠʮʝ 5.6. 

ʊʘʙʣʠʮʘ 5.6. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʠʦʛʘʟʘ 

ʉʦʩʪʘʚ ɿʥʘʯʝʥʠʷ 

ʄʝʪʘʥ, %                                         65 

ʋʛʣʝʢʠʩʣʳʡ ʛʘʟ , %                                                      34 

ɼʨʫʛʠʝ ʛʘʟʳ , %                                                   ʜʦ 1, ʚ ʪʦʤ ʯʠʩʣʝ H2S ʜʦ 0,1 

ɺʦʜʘ  (ʧʨʠ 400C), ʛ/ʢʛ                                              51,2 

ʕʥʝʨʛʦʝʤʢʦʩʪʴ ɿʥʘʯʝʥʠʷ 

MJ/ʤ3                                                                          23 

Kʢʘʣ/ʤ3                                                                   5500 

ʢɺʯ/ʤ3                                                                                                                6,5 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʫʩʣʦʚʥʦʤʫ ʪʦʧʣʠʚʫ*, ʢʛ                             0,78 

ʇʣʦʪʥʦʩʪʴ, ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʦʟʜʫʭʫ                                       0,83 

ɺʟʨʳʚʦʦʧʘʩʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʚʦʟʜʫʭʝ, %                                6 -12. 

 

ʇʨʦʮʝʩʩ ʘʥʘʵʨʦʙʥʦʛʦ ʨʘʟʣʦʞʝʥʠʷ  ʩʦʜʝʨʞʠʪ ʪʨʠ ʛʣʘʚʥʳʭ ʬʘʟʳ. ɺ ʩʪʘʜʠʠ ʛʠʜʨʦʣʠʟʘ ʙʘʢʪʝʨʠʠ 

ʨʘʟʜʝʣʷʶʪ ʥʝʨʘʩʪʚʦʨʠʤʳʝ ʚʝʱʝʩʪʚʘ (ʣʠʛʥʠʥ, ʫʛʣʝʚʦʜʳ, ʞʠʨʳ) ʥʘ ʙʦʣʝʝ ʧʨʦʩʪʳʝ ʚʝʱʝʩʪʚʘ, ʪʘʢʠʝ, ʢʘʢ 

ʩʘʭʘʨ. ɺ ʬʘʟʝ ʬʝʨʤʝʥʪʘʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʨʘʟʤʥʦʞʘʶʪʩʷ ʠ ʨʘʩʪʚʦʨʷʶʱʠʝʩʷ ʢʦʤʧʦʥʝʥʪʳ (ʞʠʨʥʳʝ 

ʢʠʩʣʦʪʳ, ʘʤʠʥʦʢʠʩʣʦʪʳ) ʧʨʝʦʙʨʘʟʦʚʳʚʘʶʪʩʷ ʚ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʧʨʦʜʫʢʪʳ, ʪʘʢʠʝ, ʢʘʢ ʣʝʪʫʯʠʝ ʢʠʩʣʦʪʳ, 

ʘʣʢʦʛʦʣʴ, ʘʤʤʠʘʢ, ʚʦʜʦʨʦʜ ʠ ʜʚʫʦʢʠʩʴ ʫʛʣʝʨʦʜʘ. ɺ ʩʪʘʜʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʤʝʪʘʥʘ ʵʪʠ ʧʨʦʤʝʞʫʪʦʯʥʳʝ 

ʧʨʦʜʫʢʪʳ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʙʠʦʛʘʟ (ʤʝʪʘʥ ʠ ʜʚʫʦʢʠʩʴ ʫʛʣʝʨʦʜʘ).  

ʉʘʤʳʝ ʧʦʜʭʦʜʷʱʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʜʣʷ  ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʛʘʟʘ - ʦʪ 25 ʜʦ 40
o
C, ʥʦ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʞʝ ʙʦʣʝʝ  ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪ 55 ʜʦ 65
o
C. 

ʂʠʩʣʦʪʥʦʩʪʴ (pH) ʠʩʭʦʜʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠʤʝʝʪ ʦʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʠʦʛʘʟʘ. ʋ 

ʘʥʘʵʨʦʙʥʳʭ ʧʨʦʮʝʩʩʦʚ ʫʨʦʚʝʥʴ ʢʠʩʣʦʪʥʦʩʪʠ ʦʪ 6.4 ʜʦ 7.2 pH. ʆʧʪʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʢʠʩʣʦʪʥʦʩʪʠ ʚ 

ʧʨʦʮʝʩʩʝ ʬʝʨʤʝʥʪʘʮʠʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʥʠʞʝ 6.4, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚ ʩʪʘʜʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʤʝʪʘʥʘ 

ʦʧʪʠʤʘʣʴʥʳʡ  ʫʨʦʚʝʥʴ pH - 6.6-7. ʆʧʪʠʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʫʛʣʝʨʦʜʘ-ʘʟʦʪʘ ʜʣʷ ʘʥʘʵʨʦʙʥʳʭ ʧʨʦʮʝʩʩʦʚ - 

ʦʪ 20:1 ʜʦ 30:1.  
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ʄʝʪʘʥʦʙʨʘʟʫʶʱʠʝ ʙʘʢʪʝʨʠʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʪʦʢʩʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʘʤ, ʧʦʵʪʦʤʫ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʛʘʟʘ ʥʝʦʙʭʦʜʠʤʦ ʭʦʨʦʰʝʝ ʠ ʥʝʠʟʤʝʥʥʦʝ ʢʘʯʝʩʪʚʦ ʩʳʨʴʷ. ʉʳʨʴʝ, ʢʦʪʦʨʦʝ ʙʦʛʘʪʦ ʞʠʨʦʤ, - 

ʩʘʤʦʝ ʧʦʜʭʦʜʷʱʠʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʛʘʟʘ, ʜʘʚʘʷ 1000 ʣ ʤʝʪʘʥʘ ʥʘ 1 ʢʛ ʩʳʨʴʷ ʩ 70% ʢʦʥʮʝʥʪʨʘʮʠʝʡ. 

ʋʛʣʝʚʦʜʦʨʦʜʳ ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʨʘʙʦʪʢʠ ʜʘʶʪ ʧʨʠʤʝʨʥʦ ʧʦʣʦʚʠʥʫ ʠʟ ʵʪʦʛʦ ʢʦʣʠʯʝʩʪʚʘ, ʟʘʪʦ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʚʳʩʦʢʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʤʝʪʘʥʘ -  80%. 

ɹʦʣʴʰʦʡ ʦʧʳʪ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʥʘʵʨʦʙʥʳʭ  ʧʨʦʮʝʩʩʦʚ ʝʩʪʴ ʚ ɻʝʨʤʘʥʠʠ, ʚ ɻʦʣʣʘʥʜʠʠ ʠ ʚ ɼʘʥʠʠ; ʚ 

ʤʝʥʴʰʝʡ ʤʝʨʝ ʦʥʠ ʠʩʧʦʣʴʟʦʚʘʥʳ  ʚ ʐʚʝʮʠʠ, ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʚʦ ʌʨʘʥʮʠʠ, ʚ ʀʩʧʘʥʠʠ ʠ ʚ ʇʦʨʪʫʛʘʣʠʠ. 

ɸʥʘʵʨʦʙʥʦʝ ʨʘʟʣʦʞʝʥʠʝ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʩʤʝʰʘʥʥʳʭ ʚʠʜʦʚ ʦʪʭʦʜʦʚ, ʩʤʝʰʠʚʘʷ ʙʳʪʦʚʳʝ ʦʪʭʦʜʳ  ʩ 

ʜʨʫʛʠʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʦʪʭʦʜʘʤʠ.  

ʏʪʦʙʳ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʟʘʧʘʭʘ, ʨʘʟʣʦʞʝʥʠʝ ʜʦʣʞʥʦ ʧʨʦʠʩʭʦʜʠʪʴ ʚ ʟʘʢʨʳʪʳʭ ʨʝʘʢʪʦʨʘʭ. ʆʥʠ ʤʦʛʫʪ 

ʙʳʪʴ ʨʘʟʥʦʛʦ ʚʠʜʘ: ʦʜʥʘ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʩʝʢʮʠʡ, ʦʜʥʦʬʘʟʥʳʡ ʠ ʥʝʩʢʦʣʴʢʦ ʬʘʟ (ʯʘʱʝ ʚʩʝʛʦ ʜʚʫʭ), ʢʦʪʦʨʳʝ 

ʦʪʣʠʯʘʶʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʣʦʞʥʦʩʪʴʶ ʠ ʨʘʩʭʦʜʘʤʠ. ʇʝʨʚʳʝ ʜʚʘ ʚʠʜʘ ʧʨʦʱʝ ʠ ʠʭ ʜʝʰʝʚʣʝ ʧʨʠʚʦʜʠʪʴ ʚ 

ʜʝʡʩʪʚʠʝ, ʤʥʦʛʦʬʘʟʦʚʳʝ ʨʝʘʢʪʦʨʳ ʧʦʟʚʦʣʷʶʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʚ  ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʬʝʨʤʝʥʪʘʮʠʠ ʠ 

ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʠʦʛʘʟʘ ʚʳʰʝ.  

ʉʳʨʴʝ ʦʙʳʯʥʦ ʧʦʜʛʦʪʘʚʣʠʚʘʶʪ, ʦʪʩʦʨʪʠʨʦʚʳʚʘʷ ʠʥʝʨʪʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʪʘʢʠʝ ʢʘʢ ʢʘʤʥʠ, ʧʝʩʦʢ, 

ʩʪʝʢʣʦ, ʢʝʨʘʤʠʢʫ, ʤʝʪʘʣʣ, ʧʣʘʩʪʤʘʩʩʫ, ʘ ʪʘʢʞʝ  ʤʘʪʝʨʠʘʣʳ, ʩʦʜʝʨʞʘʱʠʝ ʮʝʣʣʶʣʦʟʫ. ʏʪʦʙʳ ʫʚʝʣʠʯʠʪʴ 

ʧʦʚʝʨʭʥʦʩʪʴ ʩʳʨʴʷ, ʩʳʨʴʝ ʨʘʟʤʝʣʴʯʘʶʪ ʠ ʪʦʛʜʘ ʧʦʤʝʱʘʶʪ ʚ ʙʠʦʨʝʘʢʪʦʨ. ʏʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʘʷ ʪʝʭʥʦʣʦʛʠʷ 

ʙʠʦʨʝʘʢʪʦʨʦʚ - ʦʜʠʥ ʥʝʧʨʝʨʳʚʥʳʡ ʧʨʦʮʝʩʩ, ʚ ʢʦʥʮʝ ʢʦʪʦʨʦʛʦ ʙʘʢʪʝʨʠʠ ʦʪʜʝʣʷʶʪ ʦʩʘʜʢʦʤ ʠʣʠ 

ʬʠʣʴʪʨʦʚʘʥʠʝʤ ʠ ʧʦʤʝʱʘʶʪ ʦʙʨʘʪʥʦ ʚ ʙʠʦʨʝʘʢʪʦʨ. ʏʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʭʦʨʦʰʠʡ ʧʨʦʮʝʩʩ ʬʝʨʤʝʥʪʘʮʠʠ, 

ʥʝʦʙʭʦʜʠʤʦ ʯʘʩʪʦʝ ʨʘʟʤʝʰʠʚʘʥʠʝ ʤʘʩʩʳ.  

ʇʦʣʫʯʝʥʥʳʡ ʙʠʦʛʘʟ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʛʘʟʦʚʳʤ ʩʝʧʘʨʘʪʦʨʦʤ ʥʘ ʤʝʪʘʥ ʠ ʧʦʙʦʯʥʳʝ ʛʘʟʳ. ʆʯʠʱʝʥʥʳʡ 

ʤʝʪʘʥ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʠʣʠ ʪʝʧʣʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʵʨʦʙʥʦʡ 

ʬʝʨʤʝʥʪʘʮʠʠ ʧʦʷʚʠʚʰʠʝʩʷ ʥʝʨʘʩʪʚʦʨʠʤʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʧʦʙʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʥʫʞʥʦ ʦʪʜʝʣʠʪʴ ʦʪʩʘʜʢʦʡ. 

ʆʪʩʘʜʢʫ ʧʨʦʠʟʚʦʜʷʪ  ʤʝʭʘʥʠʯʝʩʢʠʤ (ʬʠʣʴʪʨʦʚʘʥʠʝ ʠʣʠ ʩʧʝʮʠʘʣʴʥʳʝ ʧʣʘʩʪʠʥʳ), ʪʝʨʤʘʣʴʥʳʤ 

(ʦʭʣʘʞʜʝʥʠʝ, ʫʜʘʣʝʥʠʝ ʛʘʟʦʚ) ʠʣʠ ʭʠʤʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ (ʧʨʠʩʦʝʜʠʥʷʷ ʬʣʦʢʫʣʘʥʪʳ). ʆʩʪʘʪʦʯʥʫʶ 

ʤʘʩʩʫ ʦʙʝʟʚʦʞʠʚʘʶʪ ʠ ʘʵʨʦʙʥʦ ʢʦʤʧʦʩʪʠʨʫʶʪ.  

ʉʪʦʯʥʫʶ ʚʦʜʫ ʦʙʳʯʥʦ ʮʠʨʢʫʣʠʨʫʶʪ ʦʙʨʘʪʥʦ ʚ ʙʠʦʨʝʘʢʪʦʨ, ʠʣʠ ʠʭ ʠʩʧʦʣʴʟʫʶʪ ʢʘʢ ʫʜʦʙʨʝʥʠʝ ʚ 

ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. ɼʘʣʴʥʝʡʰʝʝ ʧʦʣʝʟʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʟʣʠʰʢʦʚ ʬʝʨʤʝʥʪʘʮʠʠ ʦʛʨʘʥʠʯʝʥʦ ʠʭ 

ʭʠʤʠʯʝʩʢʠʤʠ, ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ.  

ʆʩʪʘʪʢʠ ʤʦʛʫʪ ʙʳʪʴ ʟʘʛʨʷʟʥʝʥʳ  ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ ʠ ʫʩʪʦʡʯʠʚʳʤʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʠʩʪʦʯʥʠʢʘʤʠ 

ʟʘʛʨʷʟʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʧʘʣʠ ʚ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʫʶ ʤʘʩʩʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʥʳʤʠ ʧʝʩʪʠʮʠʜʘʤʠ. ɹʳʪʦʚʳʝ 

ʦʪʭʦʜʳ ʠ ʩʪʦʯʥʳʝ ʚʦʜʳ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʘʨʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ, ʘʣʠʬʘʪʠʯʝʩʢʠʝ ʠ ʛʘʣʦʛʝʥʥʳʝ 

ʫʛʣʝʚʦʜʦʨʦʜʳ, ʧʦʣʠʭʣʦʨʠʨʦʚʘʥʥʳʝ ʙʠʬʝʥʠʣʳ (ʇʍɹ) ʠ ʜʨʫʛʠʝ ʚʨʝʜʥʳʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʜʦ ʢʦʥʮʘ ʥʝ 

ʨʘʟʜʝʣʝʥʳ.  

ʈʘʟʣʦʞʝʥʠʝ  ʦʪʭʦʜʦʚ ʚ ʘʥʘʵʨʦʙʥʳʭ ʧʨʦʮʝʩʩʘʭ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʙʠʦʛʘʟʘ, ʢʦʪʦʨʳʡ ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʪʦʠʪ ʠʟ 

ʤʝʪʘʥʘ CH4 ʠ ʜʚʫʦʢʠʩʠ ʫʛʣʝʨʦʜʘ, ʭʘʨʘʢʪʝʨʥʦ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ, ʥʦ 

ʪʘʢʞʝ ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʤʝʩʪʘʭ ʟʘʭʦʨʦʥʝʥʠʷ ʦʪʭʦʜʦʚ. ʅʘʢʘʧʣʠʚʘʷ ʦʪʭʦʜʳ  ʚ ʙʦʣʴʰʠʭ 

ʦʙʲʝʤʘʭ, ʧʨʘʢʪʠʯʝʩʢʠ ʪʦʣʴʢʦ ʚ ʠʭ ʚʝʨʭʥʝʤ ʩʣʦʝ  ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʘʢʮʠʷ ʦʢʠʩʣʝʥʠʷ, ʘ ʚ ʠʭ ʦʙʲʝʤʝ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʦʠʩʭʦʜʷʪ ʘʥʘʵʨʦʙʥʳʝ ʧʨʦʮʝʩʩʳ. ʉʙʦʨ ʙʠʦʛʘʟʘ ʠ ʜʘʣʴʥʝʡʰʝʝ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ 

ʤʝʩʪʘʭ ʟʘʭʦʨʦʥʝʥʠʷ ʦʪʭʦʜʦʚ ʠʤʝʝʪ ʥʝ ʪʦʣʴʢʦ ʬʠʥʘʥʩʦʚʦʝ ʟʥʘʯʝʥʠʝ, ʵʪʦ ʠ ʦʙʷʟʘʪʝʣʴʥʦʝ ʫʩʣʦʚʠʝ ʜʣʷ 

ʩʦʙʣʶʜʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʟʘʱʠʪʳ ʩʨʝʜʳ. 
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ʈʠʩ. 5.8. ʉʭʝʤʘ ʘʥʘʵʨʦʙʥʳʭ ʧʨʦʮʝʩʩʦʚ  

 

5.9. ɺʠʜʳ ʦʪʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʛʘʟʘ 

ɹʨʦʞʝʥʠʝ ʤʝʪʘʥʘ - ʢʘʢ ʤʝʪʦʜ ʘʥʘʵʨʦʙʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ - ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ 

ʠʣʘ ʩʪʦʯʥʳʭ ʚʦʜ ʠ ʞʠʜʢʦʛʦ ʥʘʚʦʟʘ ʩʢʦʪʦʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʨʘʟʥʳʭ ʜʨʫʛʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʨʘʟʣʘʛʘʶʱʠʭʩʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʦʡ  ʚʣʘʞʥʦʩʪʴʶ. ʀʟ ʨʘʟʥʳʭ ʚʠʜʦʚ ʙʠʦʤʘʩʩ 

ʩʨʝʜʥʠʝ ʧʦʣʫʯʘʝʤʳʝ  ʢʦʣʠʯʝʩʪʚʘ ʙʠʦʛʘʟʘ ʦʙʦʙʱʝʥʳ ʚ ʪʘʙʣʠʮʝ 5.7., ʦʜʥʘʢʦ ʚ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ, 

ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ, ʥʫʞʥʦ ʚʟʷʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʜʦʩʪʫʧʥʳʭ ʦʪʭʦʜʦʚ ʙʠʦʤʘʩʩʳ 

(ʚʣʘʞʥʦʩʪʴ, ʚʣʠʷʥʠʝ ʪʝʭʥʦʣʦʛʠʡ, ʧʨʠʤʝʩʠ ʠ ʜʨ.). 

ʊʘʙʣʠʮʘ 5.7. 

ʂʦʣʠʯʝʩʪʚʦ ʜʦʙʳʯʠ ʙʠʦʛʘʟʘ  ʚ ʨʘʟʥʳʭ  ʦʪʭʦʜʘʭ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʅʘʟʚʘʥʠʝ ʦʪʭʦʜʦʚ  ɺʦʟʤʦʞʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʦʙʳʯʠ ʙʠʦʛʘʟʘ, ʤ3/ʢʛ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ 

ʉʚʠʥʦʡ ʥʘʚʦʟ 0,34 -0,68,  ʚ ʩʨʝʜʥʝʤ 0,5 

ʅʘʚʦʟ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 0,2 -0,4, ʚ ʩʨʝʜʥʝʤ 0,3 

ʇʪʠʯʠʡ ʧʦʤʝʪ 0,37 -0,64, ʚ ʩʨʝʜʥʝʤ 0,55 

ʆʪʭʦʜʳ ʤʦʣʦʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 0,62 

ʉʦʣʦʤʘ  0,3 -0,34, ʚ ʩʨʝʜʥʝʤ 0,32 

ɹʦʪʚʘ ʢʘʨʪʦʬʝʣʷ 0,42 -0,46, ʚ ʩʨʝʜʥʝʤ 0,44 

ɹʦʪʚʘ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ 0,43 

ʊʨʘʚʘ 0,43 -0,47, ʚ ʩʨʝʜʥʝʤ 0,45 

ʃʠʩʪʴʷ ʜʝʨʝʚʴʝʚ  0,21 ï 0,29, ʚ ʩʨʝʜʥʝʤ 0,25 

ʀʣ ʩʪʦʯʥʳʭ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʚʦʜ 0,6 

 

5.10. ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʛʘʟʘ 
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ʇʦʣʫʯʝʥʠʝ ʙʠʦʛʘʟʘ ʚ ʘʥʘʵʨʦʙʥʦʤ ʧʨʦʮʝʩʩʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʙʝʩʢʠʩʣʦʨʦʜʥʦʡ ʩʨʝʜʝ, ʧʦʵʪʦʤʫ ʜʣʷ ʝʛʦ 

ʨʝʘʣʠʟʘʮʠʠ ʥʝʦʙʭʦʜʠʤ ʟʘʢʨʳʪʳʡ ʨʝʟʝʨʚʫʘʨ: ʩʧʝʮʠʘʣʴʥʦ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʡ ʩʪʘʮʠʦʥʘʨʥʳʡ ʨʝʘʢʪʦʨ ʠʣʠ 

ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʷʯʝʡʢʠ ʥʘ ʧʦʣʠʛʦʥʝ ʦʪʭʦʜʦʚ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʠ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ 

ʠʩʧʦʣʴʟʫʶʪ ʨʝʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʟʛʦʪʦʚʣʝʥʳ ʠʣʠ ʠʟ ʤʝʪʘʣʣʘ, ʠʣʠ ʠʟ ʞʝʣʝʟʦʙʝʪʦʥʘ  ʠ ʢʦʪʦʨʳʝ 

ʦʙʦʨʫʜʦʚʘʥʳ ʫʩʪʨʦʡʩʪʚʘʤʠ ʧʦʜʘʯʠ ʪʝʧʣʘ ʨʘʟʣʠʯʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚ ʨʝʘʢʪʦʨʝ 

ʥʝʦʙʭʦʜʠʤʫʶ  ʪʝʤʧʝʨʘʪʫʨʫ  ʜʣʷ  ʧʦʜʜʝʨʞʘʥʠʷ  ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ  ʘʥʘʵʨʦʙʥʦʛʦ  ʨʝʞʠʤʘ  (ʨʠʩ. 5.9.).  

 

 

1 ï ʚʭʦʜ ʩʪʦʯʥʳʭ ʚʦʜ;  

2 ï ʚʳʭʦʜ;  

3 ï ʚʳʚʦʜ ʠʣʘ;  

4 ï ʩʙʦʨ ʛʘʟʘ; 

5 ï ʙʠʦʛʘʟ ʜʣʷ ʩʤʝʰʠʚʘʥʠʷ ʩʪʦʯʥʳʭ 

ʚʦʜ;  

6 ï ʚʳʚʦʜ ʣʠʰʥʝʛʦ ʠʣʘ. 

 

 

ʈʠʩ. 5.9. ʉʭʝʤʘ  ʜʝʡʩʪʚʠʷ ʤʝʪʘʥʦʚʦʛʦ ʬʝʨʤʝʥʪʘʪʦʨʘ 

 

ɽʩʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʥʠʞʘʝʪʩʷ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʛʘʟʘ ʧʨʘʢʪʠʯʝʩʢʠ 

ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. ʏʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʚ ʨʝʘʢʪʦʨʝ ʥʫʞʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʭʦʣʦʜʥʳʡ ʩʝʟʦʥ, ʥʝʦʙʭʦʜʠʤʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʪʝʨʤʦʠʟʦʣʷʮʠʷ.  

ʏʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʠʦʛʘʟʘ ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʤ ʫʨʦʚʥʝ ʥʝʦʙʭʦʜʠʤʦ ʩʣʦʞʥʦʝ, 

ʢʦʤʧʣʝʢʩʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʢʦʪʦʨʦʝ ʩʦʩʪʦʠʪ ʠʟ ʩʠʩʪʝʤʳ ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʷ ʙʠʦʤʘʩʩʳ, ʨʝʘʢʪʦʨʘ ʙʠʦʤʘʩʩʳ 

(ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʝʨʝʨʘʙʦʪʢʠ) ʠ ʩʠʩʪʝʤʳ ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʷ ʠ ʦʯʠʩʪʢʠ ʙʠʦʛʘʟʘ. 

ʅʘ ʧʨʘʢʪʠʢʝ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪ ʠʣʠ ʦʪʜʝʣʴʥʳʝ ʥʝʙʦʣʴʰʠʝ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʳʝ ʨʝʘʢʪʦʨʳ, 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʞʠʜʢʦʛʦ ʥʘʚʦʟʘ ʫ ʬʝʨʤ (ʨʠʩ. 5.10.), ʠʣʠ ʩʪʨʦʷʪ ʤʦʱʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʧʦ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʙʠʦʛʘʟʘ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʨʘʟʣʠʯʥʳʭ ʙʠʦʦʪʭʦʜʦʚ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʤʝʪʘʥ  (ʨʠʩ. 5.11.). 

ʇʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʛʘʟʘ ʥʘʜʦ ʨʝʘʣʠʟʦʚʘʪʴ ʪʘʢ, ʯʪʦʙʳ ʤʠʥʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ 55
0
C 

ʩʦʭʨʘʥʷʣʘʩʴ 24 ʯʘʩʘ ʙʝʟ ʧʝʨʝʨʳʚʘ. ɺ ʩʣʫʯʘʝ ʙʦʣʝʝ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʫʞʥʦ ʫʚʝʣʠʯʠʪʴ 

ʦʙʲʝʤ ʙʠʦʨʝʘʢʪʦʨʘ ʠ ʚʨʝʤʷ ʬʝʨʤʝʥʪʘʮʠʠ. 

 

ʈʠʩ. 5.10. ɹʠʦʬʝʨʤʝʥʪʘʪʦʨ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʞʠʜʢʦʛʦ ʥʘʚʦʟʘ 
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ʈʠʩ. 5.11. ʇʨʦʠʟʚʦʜʩʪʚʦ ʙʠʦʛʘʟʘ ʚ ɹʝʣʴʛʠʠ 

  

ʈʘʟʤʝʨʳ ʙʠʦʨʝʘʢʪʦʨʦʚ ʢʦʣʝʙʣʶʪʩʷ ʦʪ 70 ʤ
3
 ʜʦ 5000 ʤ

3
 ʠ ʠʭ ʤʦʱʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʦʪ 500 ʜʦ 300 000 

ʪʦʥʥ/ʛʦʜ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʱʥʦʩʪʝʡ ʠ ʨʘʟʤʝʨʦʚ ʙʠʦʨʝʘʢʪʦʨʦʚ ʜʘʥʳ ʚ ʪʘʙʣʠʮʝ 5.8. (Monnet 2003). 

                     ʊʘʙʣʠʮʘ 5.8.  

ʍʘʨʘʢʪʝʨʥʳʝ ʨʘʟʤʝʨʳ ʠ ʤʦʱʥʦʩʪʠ ʙʠʦʨʝʘʢʪʦʨʦʚ 

ɿʘʛʨʫʟʢʘ ʦʪʭʦʜʦʚ (ʪʦʥʥʳ/ʜʝʥʴ) ʆʙʲʝʤ ʨʝʘʢʪʦʨʘ (ʤ
3
) 

50 800-1,500 

150 2,200-3,500 

350 4,700 

450 7,700 

 

  ʇʦʣʫʯʝʥʥʳʡ ʙʠʦʛʘʟ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʩʝʧʘʨʘʪʦʨʦʤ ʛʘʟʘ ʥʘ ʤʝʪʘʥ ʠ ʩʤʝʞʥʳʝ ʛʘʟʳ. ʆʯʠʱʝʥʥʳʡ 

ʤʝʪʘʥ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʠʣʠ ʪʝʧʣʘ. ʇʦʷʚʠʚʰʠʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʘʥʘʵʨʦʙʥʦʡ ʬʝʨʤʝʥʪʘʮʠʠ ʥʝʨʘʩʪʚʦʨʠʤʳʝ ʧʦʙʦʯʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ  ʧʨʦʜʫʢʪʳ ʥʘʜʦ ʦʪʜʝʣʠʪʴ ʦʪʩʘʜʢʦʡ. 

ʆʪʩʘʜʢʫ ʧʨʦʚʦʜʷʪ ʤʝʭʘʥʠʯʝʩʢʠʤ (ʬʠʣʴʪʨʦʚʘʥʠʝ ʠʣʠ ʩʧʝʮʠʘʣʴʥʳʝ ʧʣʘʩʪʠʥʳ), ʪʝʨʤʘʣʴʥʳʤ (ʦʭʣʘʞʜʝʥʠʝ, 

ʫʜʘʣʝʥʠʝ ʛʘʟʦʚ) ʠʣʠ ʭʠʤʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ (ʩ ʧʨʠʩʦʝʜʠʥʝʥʠʝʤ ʬʣʦʢʫʣʘʥʪʦʚ). ʆʩʪʘʚʰʫʶʩʷ ʤʘʩʩʫ 

ʦʙʝʟʚʦʞʠʚʘʶʪ ʠ ʘʵʨʦʙʥʦ ʢʦʤʧʦʩʪʠʨʫʶʪ.  

ʉʪʦʯʥʫʶ ʚʦʜʫ ʦʙʳʯʥʦ ʠʣʠ ʮʠʨʢʫʣʠʨʫʶʪ ʦʙʨʘʪʥʦ ʚ ʙʠʦʨʝʘʢʪʦʨ, ʠʣʠ ʠʩʧʦʣʴʟʫʶʪ ʢʘʢ  ʫʜʦʙʨʝʥʠʝ ʚ 

ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. ɼʘʣʴʥʝʡʰʝʝ ʧʦʣʝʟʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʭʦʜʦʚ ʬʝʨʤʝʥʪʘʮʠʠ ʦʛʨʘʥʠʯʝʥʦ ʠʭ 

ʭʠʤʠʯʝʩʢʠʤʠ, ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʆʪʭʦʜʳ ʤʦʛʫʪ ʙʳʪʴ ʟʘʛʨʷʟʥʝʥʳ ʪʷʞʝʣʳʤʠ 

ʤʝʪʘʣʣʘʤʠ ʠ ʫʩʪʦʡʯʠʚʳʤʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʟʘʛʨʷʟʥʠʪʝʣʷʤʠ, ʢʦʪʦʨʳʝ ʧʦʧʘʣʠ ʚ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʫʶ ʤʘʩʩʫ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʤʠ ʧʝʩʪʠʮʠʜʘʤʠ. ɹʳʪʦʚʳʝ ʦʪʭʦʜʳ ʠ ʩʪʦʯʥʳʝ ʚʦʜʳ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʘʨʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ, 

ʘʣʠʬʘʪʠʯʝʩʢʠʝ ʠ ʛʘʣʦʛʝʥʠʟʠʨʦʚʘʥʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ, ʧʦʣʠʭʣʦʨʠʨʦʚʘʥʥʳʝ ʙʠʬʝʥʠʣʳ (ʇʍɹ) ʠ ʜʨʫʛʠʝ 

ʚʨʝʜʥʳʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʜʦ ʢʦʥʮʘ ʥʝ ʨʘʩʱʝʧʣʝʥʳ.    

 

5.11. ɺʳʙʦʨ ʪʝʭʥʦʣʦʛʠʠ 

 

ɹʠʦʣʦʛʠʯʝʩʢʫʶ ʪʝʭʥʦʣʦʛʠʶ ʧʝʨʝʨʘʙʦʪʢʠ ʥʘʜʦ ʚʳʙʠʨʘʪʴ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʠʟʙʨʘʥʥʫʶ ʮʝʣʴ ʠ ʩʦʩʪʘʚ 

ʦʪʭʦʜʦʚ, ʪ.ʝ., ʙʫʜʝʪ ʣʠ ʵʪʦ ʧʦʣʫʯʝʥʠʝ ʵʥʝʨʛʠʠ ʠʣʠ ʛʫʤʫʩʘ (ʪʘʙʣʠʮʘ 5.9.). ʇʨʝʠʤʫʱʝʩʪʚʦ ʘʥʘʵʨʦʙʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʪʦʤ, ʯʪʦ ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʙʠʦʛʘʟ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʞʠʜʢʠʝ ʦʪʭʦʜʳ ʧʦʩʣʝ ʧʨʦʮʝʩʩʘ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʫʜʦʙʨʝʥʠʝ. ʆʪʭʦʜʳ ʜʦ ʧʝʨʝʨʘʙʦʪʢʠ  ʥʘʜʦ ʦʪʩʦʨʪʠʨʦʚʘʪʴ ʦʪ ʧʨʠʤʝʩʝʡ.  
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  ɹʠʦʛʘʟ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʢʘʢ ʚ ʫʩʪʨʦʡʩʪʚʘʭ ʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ, ʪʘʢ ʠ ʤʘʣʝʥʴʢʠʭ, ʢʘʢ ʚ 

ʛʦʨʦʜʘʭ, ʪʘʢ ʥʘ ʩʝʣʝ. ʆʜʥʘʢʦ ʥʝʜʦʩʪʘʪʢʠ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ -  ʩʨʘʚʥʠʪʝʣʴʥʦ  ʙʦʣʴʰʠʝ ʠʥʚʝʩʪʠʮʠʠ ʠ 

ʩʣʦʞʥʦʩʪʴ ʦʧʝʨʘʮʠʡ.  

ʊʘʙʣʠʮʘ 5.9.  

ʉʨʘʚʥʝʥʠʝ ʘʵʨʦʙʥʳʭ ʠ  ʘʥʘʵʨʦʙʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ 

ʆʧʠʩʘʥʠʝ ɸʵʨʦʙʥʳʝ ʧʨʦʮʝʩʩʳ  ɸʥʘʵʨʦʙʥʳʝ ʧʨʦʮʝʩʩʳ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʝʨʛʠʠ  ʇʦʪʨʝʙʠʪʝʣʴ ʵʥʝʨʛʠʠ  ʇʨʦʠʟʚʦʜʠʪʝʣʴ ʵʥʝʨʛʠʠ 

ɻʣʘʚʥʳʝ ʢʦʥʝʯʥʳʝ 

ʧʨʦʜʫʢʪʳ  
ɻʫʤʫʩ, CO2, H2O ɾʠʜʢʠʝ ʦʩʪʘʪʢʠ, CO2, CH4 

ʋʤʝʥʴʰʝʥʠʝ ʦʙʲʝʤʘ  ɼʦ  50% ɼʦ  50% 

ʉʘʤʦʝ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ 

ʧʨʦʮʝʩʩʘ  
20 ʜʦ 30 ʜʥʝʡ  20 ʜʦ 40 ʜʥʝʡ 

ʆʪʥʦʩʠʪʝʣʴʥʳʝ ʨʘʩʭʦʜʳ ʅʠʟʢʠʝ ɺʳʩʦʢʠʝ 

 

ɻʣʘʚʥʘʷ ʮʝʣʴ  ʇʨʦʠʟʚʦʜʩʪʚʦ ʢʦʤʧʦʩʪʘ  ʇʨʦʠʟʚʦʜʩʪʚʦ ʵʥʝʨʛʠʠ 

ɺʪʦʨʠʯʥʘʷ ʮʝʣʴ  ʋʤʝʥʴʰʝʥʠʝ ʦʙʲʝʤʘ ʠ 

ʦʧʘʩʥʦʩʪʠ ʦʪʭʦʜʦʚ 

ʋʤʝʥʴʰʝʥʠʝ ʦʙʲʝʤʘ, ʩʪʘʙʠʣʠʟʘʮʠʷ 

ʦʪʭʦʜʦʚ 

ʈʘʩʭʦʜʳ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʨʘʙʦʪʢʠ (ʪʘʙʣʠʮʘ 5.10.) ʙʫʜʫʪ ʟʘʚʠʩʝʪʴ ʦʪ ʚʳʙʦʨʘ 

ʪʝʭʥʦʣʦʛʠʠ, ʢʘʯʝʩʪʚʘ ʩʳʨʴʷ, ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʟʚʨʘʱʝʥʠʷ ʵʥʝʨʛʠʠ. ʊʘʢ ʞʝ ʥʘ ʢʦʥʝʯʥʳʝ ʨʘʩʭʦʜʳ ʚʣʠʷʶʪ 

ʩʫʙʩʠʜʠʠ, ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʝ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʦʩʪʘ ʠ ʞʠʜʢʠʭ ʦʩʪʘʪʢʦʚ, ʘ ʪʘʢʞʝ ʜʦʭʦʜʳ 

ʦʪ ʧʨʦʜʘʞʠ ʢʦʤʧʦʩʪʘ ʠ ʛʘʟʘ.  

ʊʘʙʣʠʮʘ 5.10.   

ɿʘʪʨʘʪʳ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʘʥʘʵʨʦʙʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʚ ʨʘʟʥʳʭ ɽʚʨʦʧʝʡʩʢʠʭ ʛʦʩʫʜʘʨʩʪʚʘʭ 

ɸʚʩʪʨʠʷ ɹʝʣʴʛʠʷ ɼʘʥʠʷ ʌʠʥʣʷʥʜʠʷ ʌʨʘʥʮʠʷ ɻʝʨʤʘʥʠʷ ɻʦʣʣʘʥʜʠʷ ʐʚʝʮʠʷ ɸʥʛʣʠʷ 

80 82 67a 3 57 109 50-84 60-70 80-96 

a ï ʝʩʣʠ ʧʨʦʜʫʢʪʫ ʟʘʪʚʦʨʝʥʠʷ (ʟʘʢʚʘʩʢʠ) ʥʝ ʥʫʞʥʘ ʘʵʨʦʙʥʘʷ ʦʙʨʘʙʦʪʢʘ 

ʀʩʪʦʯʥʠʢ: (Hogg  2001a: 67) 
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ʊʝʤʘ 6. ʊɽʈʄʀʏɽʉʂɸʗ ʇɽʈɽʈɸɹʆʊʂɸ ʆʈɻɸʅʀʏɽʉʂʀʍ ʆʊʍʆɼʆɺ 

 

6.1. ʉʞʠʛʘʥʠʝ ʦʪʭʦʜʦʚ 

 

ʉʞʠʛʘʥʠʝ ʦʪʭʦʜʦʚ ʩ ʚʦʟʚʨʘʱʝʥʠʝʤ  ʵʥʝʨʛʠʠ ʠʣʠ ʙʝʟ ʚʦʟʚʨʘʱʝʥʠʷ -  ʦʜʠʥ ʠʟ ʰʠʨʦʢʦ  ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʚ ʤʠʨʝ ʤʝʪʦʜʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ. ʉʞʠʛʘʥʠʝ ʦʪʭʦʜʦʚ ʩʥʘʯʘʣʘ  ʠʩʧʦʣʴʟʦʚʘʣʠ ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʜʛʦʪʦʚʠʪʴ ʤʘʩʩʳ ʦʪʭʦʜʦʚ ʜʣʷ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʟʘʭʦʨʦʥʝʥʠʷ, ʯʪʦʙʳ ʫʤʝʥʴʰʠʪʴ 

ʠʭ ʦʙʲʝʤ ʠ ʚʝʩ. ɺ ʩʨʝʜʥʝʤ  ʤʦʞʥʦ ʧʨʠʥʷʪʴ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʥʦʛʦ ʩʛʦʨʘʥʠʷ ʙʦʛʘʪʳʭ ʦʨʛʘʥʠʯʝʩʢʠʤʠ 

ʚʝʱʝʩʪʚʘʤʠ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʪʭʦʜʦʚ ʦʙʲʝʤ ʦʪʭʦʜʦʚ ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ 90 %, ʘ ʠʭ ʚʝʩ - ʥʘ 75 %. ɽʩʣʠ 

ʧʨʠʥʷʪʴ, ʯʪʦ ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʦʙʲʝʤ ʚʝʱʝʩʪʚ - 100 %, ʪʦʛʜʘ ʠʭ ʦʙʲʝʤ ʧʦʩʣʝ ʩʞʠʛʘʥʠʷ: ʜʣʷ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʨʘʩʪʚʦʨʦʚ 0,1 - 0,2 %; ʜʣʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʪʚʝʨʜʳʭ ʚʝʱʝʩʪʚ 2,0 - 5,0 %; ʜʣʷ ʪʚʝʨʜʳʭ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ 5,0 - 

15,0 %. 

ʇʨʘʢʪʠʯʝʩʢʠ ʩʞʠʛʘʥʠʝ ʢʘʢ ʤʝʪʦʜ ʧʝʨʝʨʘʙʦʪʢʠ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʯʘʩʪʠʯʥʦ  ʦʪʩʦʨʪʠʨʦʚʘʥʥʳʭ ʦʪʭʦʜʦʚ, 

ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʳʭ ʥʝ ʙʦʣʴʰʝ 10 - 15 % ʥʝʩʛʦʨʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɼʣʷ ʩʞʠʛʘʥʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢʠʝ 

ʚʠʜʳ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ, ʢʘʢ: ʩʘʜʦʚʳʝ ʦʪʭʦʜʳ, ʙʦʣʴʥʠʯʥʳʝ ʦʪʭʦʜʳ, ʠʣ ʩʪʦʯʥʳʭ ʚʦʜ, ʜʨʝʚʝʩʠʥʘ, 

ʪʝʢʩʪʠʣʴʥʳʝ ʠʟʜʝʣʠʷ, ʦʪʭʦʜʳ ʥʝʬʪʷʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʦʪʭʦʜʳ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʙʫʤʘʞʥʳʝ ʠ ʧʣʘʩʪʤʘʩʩʦʚʳʝ ʤʘʪʝʨʠʘʣʳ. ʏʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʚʦʟʤʦʞʥʦ ʚʳʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ ʚʦ 

ʚʨʝʤʷ ʧʨʦʮʝʩʩʦʚ ʛʦʨʝʥʠʷ, ʚʘʞʥʦ ʟʥʘʪʴ ʢʦʥʮʝʥʪʨʘʮʠʶ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʪʘʢʠʭ, ʢʘʢ ʫʛʣʝʨʦʜ, ʚʦʜʦʨʦʜ, 

ʢʠʩʣʦʨʦʜ ʠ ʩʝʨʘ. ʂʦʥʮʝʥʪʨʘʮʠʠ ʛʘʣʦʛʝʥʦʚ, ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʩʝʨʳ ʚ ʚʳʰʝʜʰʝʡ ʤʘʩʩʝ ʩʞʠʛʘʝʤʳʭ 

ʦʪʭʦʜʦʚ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʟʚʦʣʷʶʪ ʩʫʜʠʪʴ ʦ ʚʦʟʤʦʞʥʳʭ ʟʘʛʨʷʟʥʝʥʠʷʭ ʚ ʩʦʩʪʘʚʝ ʵʤʠʩʩʠʡ ʧʨʦʮʝʩʩʦʚ 

ʩʛʦʨʘʥʠʷ. 

ɹʳʪʦʚʳʝ ʦʪʭʦʜʳ ʩʞʠʛʘʶʪ ʚ ʧʝʯʘʭ ʩʧʝʮʠʘʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʛʦʨʘʥʠʝ  ʤʘʩʩʳ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 850
0
C. ʏʪʦʙʳ ʩʞʠʛʘʝʤʘʷ ʤʘʩʩʘ ʩʛʦʨʝʣʘ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʦʜʚʝʜʝʥʠʷ ʵʥʝʨʛʠʠ, ʝʝ ʩʦʩʪʘʚ 

ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ  ʫʩʣʦʚʠʷʤ: 

¶ ʢʦʣʠʯʝʩʪʚʦ  ʚʣʘʞʥʦʩʪʠ ʜʦʣʞʥʦ ʙʳʪʴ ʤʝʥʴʰʝ 50 %;  

¶ ʢʦʣʠʯʝʩʪʚʦ ʧʝʧʣʘ ʜʦʣʞʥʦ ʙʳʪʴ ʤʝʥʴʰʝ 60 %; 

¶ ʢʦʣʠʯʝʩʪʚʦ ʛʦʨʷʱʝʛʦ ʚʝʱʝʩʪʚʘ ʜʦʣʞʥʦ ʙʳʪʴ ʙʦʣʴʰʝ 25 %; 

¶ ʪʝʧʣʦʪʚʦʨʥʦʩʪʴ > 6500 ʢɼʞ/ʢʛ. 

 

6.2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ  ʦʪʭʦʜʦʚ ʢʘʢ ʪʦʧʣʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

 

ʄʘʩʩʫ ʪʚʝʨʜʳʭ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʢʘʢ ʪʦʧʣʠʚʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪ: ʚʣʘʞʥʦʩʪʴ ʦʪ 36 ʜʦ 38 %, ʢʦʣʠʯʝʩʪʚʦ 

ʧʝʧʣʘ ʦʪ 10 ʜʦ 15%, ʪʝʧʣʦʪʚʦʨʥʦʩʪʴ ~ 10 Mɼʞ/ʢʛ. ɺ ʪʚʝʨʜʳʭ ʙʳʪʦʚʳʭ ʦʪʭʦʜʘʭ ʤʝʥʴʰʝ ʩʝʨʳ (~ 0.2 %) ʠ 

ʘʟʦʪʘ (0.6 - 0.8 %) ʯʝʤ ʚ ʦʨʛʘʥʠʯʝʩʢʦʤ ʪʦʧʣʠʚʝ. ʅʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʘʚʘ, ʚ ʙʳʪʦʚʳʭ ʦʪʭʦʜʘʭ ʤʦʛʫʪ 

ʙʳʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚ ʙʦʣʴʰʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʘʣʦʛʝʥʳ, ʢʦʪʦʨʳʝ, ʩʛʦʨʘʷ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, 

ʬʦʨʤʠʨʫʶʪ ʦʧʘʩʥʳʝ ʛʘʣʦʛʝʥʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ. ʏʪʦʙʳ ʚʳʙʨʘʪʴ ʩʘʤʳʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʨʦʮʝʩʩ 

ʩʞʠʛʘʥʠʷ, ʥʘʜʦ ʪʘʢʞʝ ʟʥʘʪʴ ʪʦʯʢʫ ʧʣʘʚʣʝʥʠʷ ʧʝʧʣʘ - ʪʝʤʧʝʨʘʪʫʨʫ, ʧʨʠ ʢʦʪʦʨʦʡ ʧʝʧʝʣ ʧʨʦʮʝʩʩʘ ʩʛʦʨʘʥʠʷ 

ʥʘʯʠʥʘʝʪ ʧʣʘʚʠʪʴʩʷ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʧʦʭʦʞʠʡ ʥʘ ʢʣʠʥʢʝʨ ʩʧʣʘʚ. ɼʣʷ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʧʝʧʣʘ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ ʵʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʦʪ 1100
0
C ʜʦ 1200

0
C. 

ʊʝʧʣʦʪʚʦʨʥʦʩʪʴ  

ɻʣʘʚʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘʪʨʘʪ ʥʘ ʩʞʠʛʘʥʠʝ ʦʪʭʦʜʦʚ, - 

ʪʝʧʣʦʪʚʦʨʥʦʩʪʴ ʦʪʭʦʜʦʚ ʠ ʦʙʲʝʤ ʜʦʩʪʘʚʢʠ ʦʪʭʦʜʦʚ. ɼʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʞʠʛʘʥʠʷ  ʥʝʦʙʭʦʜʠʤʳ ʦʪʭʦʜʳ ʩ 

ʚʳʩʦʢʦʡ ʪʝʧʣʦʪʚʦʨʥʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʠʭ ʢʘʯʝʩʪʚʦ ʥʘʜʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʨʠʤʝʨʥʦ ʥʘ ʦʜʠʥʘʢʦʚʦʤ ʫʨʦʚʥʝ. 

ʏʪʦʙʳ ʩʦʜʝʨʞʘʪʴ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʩʞʠʛʘʥʠʷ(ʙʝʟ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʥʝʨʛʠʠ), ʤʠʥʠʤʘʣʴʥʘʷ ʪʝʧʣʦʪʚʦʨʥʦʩʪʴ 
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ʜʦʣʞʥʘ ʙʳʪʴ 5,4 Mɼʞ/ʢʛ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩ ʚʦʟʚʨʘʱʝʥʠʝʤ ʵʥʝʨʛʠʠ - 9,2 Mɼʞ/ʢʛ. ʊʠʧʠʯʥʘʷ ʘʤʧʣʠʪʫʜʘ 

ʟʥʘʯʝʥʠʡ ʪʝʧʣʦʪʚʦʨʥʦʩʪʠ ʩʳʨʴʷ - 6-11 Mɼʞ/ʢʛ, ʠʭ ʩʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ - ʧʨʠʤʝʨʥʦ 9 Mɼʞ/ʢʛ (ʩʤ. ʪʘʙʣʠʮʫ 

6.1.). 

ʋ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʦʪʭʦʜʦʚ ʧʣʘʩʪʤʘʩʩʳ ʪʝʧʣʦʪʚʦʨʥʦʩʪʴ ʧʨʠʤʝʨʥʦ 40 Mɼʞ/ʢʛ, ʯʪʦ ʩʭʦʞʝ ʩ  ʞʠʜʢʠʤ 

ʪʦʧʣʠʚʦʤ ʠ ʚ  ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʝ ʪʝʧʣʦʪʚʦʨʥʦʩʪʠ ʫʛʣʝʡ.  

  ʊʘʙʣʠʮʘ  6.1. 

ʊʝʧʣʦʪʚʦʨʥʦʩʪʴ ʨʘʟʥʳʭ ʬʨʘʢʮʠʡ ʦʪʭʦʜʦʚ 

ʌʨʘʢʮʠʷ ʦʪʭʦʜʦʚ  ʊʝʧʣʦʪʚʦʨʥʦʩʪʴ 

HDPE/ LDPE/ PP 45 Mɼʞ/ʢʛ 

ʇɺʍ (ʩʨʝʜʥʠʡ) 22 Mɼʞ/ʢʛ 

ʉʤʝʰʘʥʥʘʷ ʧʠʱʝʚʘʷ ʫʧʘʢʦʚʢʘ  45 Mɼʞ/ʢʛ 

ʉʤʝʰʘʥʥʘʷ ʥʝʧʠʱʝʚʘʷ ʫʧʘʢʦʚʢʘ  37 Mɼʞ/ʢʛ 

ɾʠʜʢʦʝ ʪʦʧʣʠʚʦ  40 Mɼʞ/ʢʛ 

ʋʛʣʠ  25 Mɼʞ/ʢʛ 

ʀʩʪʦʯʥʠʢ: (ɸʉRR 2003a) 

ʆʜʥʘʢʦ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʞʠʛʘʥʠʷ ʦʪʭʦʜʦʚ ʚʘʞʥʘ ʥʝ ʪʦʣʴʢʦ ʪʝʧʣʦʪʚʦʨʥʦʩʪʴ 

ʩʘʤʘ ʧʦ ʩʝʙʝ, ʥʦ ʠ ʩʪʘʙʠʣʴʥʳʡ ʦʙʲʝʤ ʜʦʩʪʘʚʢʠ ʦʪʭʦʜʦʚ ʩ ʘʥʘʣʦʛʠʯʥʦʡ ʪʝʧʣʦʪʚʦʨʥʦʩʪʴʶ.  

ʏʪʦʙʳ ʫʣʫʯʰʠʪʴ ʩʚʦʡʩʪʚʘ ʦʪʭʦʜʦʚ ʢʘʢ ʪʦʧʣʠʚʘ, ʚ ʥʝʩʢʦʣʴʢʠʭ ɽʚʨʦʧʝʡʩʢʠʭ ʛʦʩʫʜʘʨʩʪʚʘʭ ʧʨʦʚʦʜʷʪ 

ʩʦʨʪʠʨʦʚʢʫ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʧʦ ʠʭ ʩʚʦʡʩʪʚʘʤ ʩʛʦʨʘʥʠʷ. ɺ ʪʘʙʣʠʮʝ 6.2. ʧʦʢʘʟʘʥʳ ʜʘʥʥʳʝ ʦ  ʩʚʦʡʩʪʚʘʭ 

ʨʘʟʥʳʭ ʬʨʘʢʮʠʡ ʦʪʩʦʨʪʠʨʦʚʘʥʥʳʭ ʩʞʠʛʘʝʤʳʭ  ʦʪʭʦʜʦʚ ʚ ʌʠʥʣʷʥʜʠʠ, ʢʦʪʦʨʘʷ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʜʣʷ ʩʞʠʛʘʥʠʷ ʩʘʤʘʷ ʚʳʛʦʜʥʘʷ - ʤʘʩʩʘ ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʪʭʦʜʦʚ, ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʢʦʪʦʨʦʡ, ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʜʨʫʛʠʤʠ ʙʳʪʦʚʳʤʠ ʦʪʭʦʜʘʤʠ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ. 

ʊʘʙʣʠʮʘ 6.2.  

ʇʘʨʘʤʝʪʨʳ ʤʘʩʩʳ 

ʦʪʭʦʜʦʚ 

ʂʦʤʤʝʨʯʝʩʢʠʝ 

ʦʪʭʦʜʳ 

ʉʪʨʦʠʪʝʣʴʥʳʝ 

ʦʪʭʦʜʳ  

ʆʪʭʦʜʳ ʦʪ ʜʦʤʘʰʥʠʭ 

ʭʦʟʷʡʩʪʚ 

ʆʙʲʝʤ ʩʞʠʛʘʝʤʳʭ 

ʦʪʭʦʜʦʚ,ʪ/ʛ 

115 000 80 000 85 000 

ʇʨʠʥʷʪʘʷ ʩʘʤʘʷ ʥʠʟʢʘʷ 

ʪʝʧʣʦʪʚʦʨʥʦʩʪʴ Mɼʞ/ʢʛ, 

Mɺʪʯ/ʪ 

16 ï 20 

4.4 ï 5.6 

14 ï 15 

3.8 ï 4.2 

13 ï 16 

3.6 ï 4.4 

ʆʙʱʘʷ ʵʥʝʨʛʠʷ, ɻɺʪʯ/a 530 285 ï 315 360 ï 440 

ɺʣʘʞʥʦʩʪʴ % 10 ï 20 15 ï 25 25 ï 35 

ʇʝʧʝʣ % 5 ï 7 1 ï 5 5 ï 10 

ʉʝʨʘ % <0.1 <0.1 0.1 ï 0.2 

ʍʣʦʨ % <0.1 ï 0.2 <0.1 0.3 ï 1.0 

ʉʚʦʡʩʪʚʘ ʭʨʘʥʝʥʠʷ ʍʦʨʦʰʠʝ ʍʦʨʦʰʠʝ ʍʦʨʦʰʠʝ ʚ ʫʧʣʦʪʥʝʥʥʦʤ 

ʚʠʜʝ 
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ʆʪʭʦʜʳ ʦʪ ʜʦʤʘʰʥʠʭ ʭʦʟʷʡʩʪʚ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʛʫʪ ʙʳʪʴ ʦʪʩʦʨʪʠʨʦʚʘʥʳ ʧʦ ʨʘʟʥʳʤ ʧʨʠʟʥʘʢʘʤ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʠʭ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɺ ʪʘʙʣʠʮʝ 6.3. ʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʜʚʝ ʨʘʟʥʳʝ ʩʠʩʪʝʤʳ 

ʩʦʨʪʠʨʦʚʢʠ ʦʪʭʦʜʦʚ ʦʪ ʜʦʤʘʰʥʠʭ ʭʦʟʷʡʩʪʚ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʦʪʭʦʜʳ ʧʦ ʠʭ ʪʝʧʣʦʪʚʦʨʥʦʩʪʠ - ʚʳʜʝʣʷʷ 

ʯʘʩʪʴ ʵʥʝʨʛʦʝʤʢʠʭ ʠ ʩʫʭʠʭ ʦʪʭʦʜʦʚ ʠʟ ʦʙʱʝʡ ʤʘʩʩʳ ʦʪʭʦʜʦʚ ʦʪ ʜʦʤʘʰʥʠʭ ʭʦʟʷʡʩʪʚ.  

ʊʘʙʣʠʮʘ 6.3.  

ʉʦʩʪʘʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʠ ʩʫʭʠʭ ʦʪʭʦʜʦʚ 

ʄʘʪʝʨʠʘʣ ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʦʪʭʦʜʳ, % ʤʘʩʩʳ   ʉʫʭʠʝ ʦʪʭʦʜʳ, % ʤʘʩʩʳ   

ɺʦʣʦʢʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ  49 23 

ʇʣʘʩʪʤʘʩʩʳ   35 15 

ɼʝʨʝʚʦ 4 4 

ɼʨʫʛʠʝ ʩʞʠʛʘʝʤʳʝ ʤʘʪʝʨʠʘʣʳ  4 23 

ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ  6 24 

ʉʪʝʢʣʦ 1 3 

ʄʝʪʘʣʣ 1 3 

ɼʨʫʛʠʝ ʧʨʠʤʝʩʠ - 5 

ɺʩʝʛʦ 100 100 

 

ɺ  ʪʘʙʣʠʮʝ  6.4. ʜʘʥʦ ʩʨʘʚʥʝʥʠʝ ʩʦʩʪʘʚʘ ʠ ʩʚʦʡʩʪʚ ʬʨʘʢʮʠʡ ʩʫʭʠʭ ʠ ʵʥʝʨʛʦʝʤʢʠʭ ʦʪʭʦʜʦʚ. 

 

 ʊʘʙʣʠʮʘ 6.4. 

ʉʨʘʚʥʝʥʠʝ ʩʚʦʡʩʪʚ ʩʫʭʠʭ ʠ ʵʥʝʨʛʦʝʤʢʠʭ ʦʪʭʦʜʦʚ 

ʕʣʝʤʝʥʪ ʠʣʠ ʩʚʦʡʩʪʚʘ  ɽʜʠʥʠʮʳ  ʉʫʭʠʝ ʦʪʭʦʜʳ  ʕʥʝʨʛʦʝʤʢʠʝ ʦʪʭʦʜʳ 

Cl % 1.03 0.65 

S % 0.18 0.06 

N % 1.45 0.7 

K+Na % 0.65 0.19 

Al  % 0.48 0.23 

Hg ʤʛ/ʢʛ 0.5 <0.1 

Cd ʤʛ/ʢʛ 5.2 5.3 

ʇʨʠʥʷʪʘʷ ʩʘʤʘʷ ʥʠʟʢʘʷ ʪʝʧʣʦʪʚʦʨʥʦʩʪʴ  Mɼʞ/ʢʛ 15.24 15.11 

ʇʨʠʥʷʪʘʷ ʚʣʘʞʥʦʩʪʴ % 31.5 33.9 

 ʇʝʧʝʣ % 7.6 6.6 

 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ, ʚʳʜʝʣʷʷ ʠʟ ʦʙʱʝʡ ʤʘʩʩʳ ʦʪʭʦʜʦʚ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʛʨʫʧʧʳ ʦʪʭʦʜʦʚ (ʵʥʝʨʛʦʝʤʢʠʝ ʦʪʭʦʜʳ), ʦʪʜʝʣʷʶʪʩʷ ʦʪʭʦʜʳ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʤʝʥʴʰʝ ʩʦʝʜʠʥʝʥʠʡ ʭʣʦʨʘ 

ʠ ʩʝʨʳ. ʕʪʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʩʣʦʚʠʝ ʜʣʷ ʚʳʙʦʨʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʜʘʣʴʥʝʡʰʝʛʦ ʩʞʠʛʘʥʠʷ. 

 

6.3. ʇʨʦʮʝʩʩʳ ʪʝʨʤʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ  

 

ʇʝʨʚʠʯʥʘʷ ʦʙʨʘʙʦʪʢʘ/ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʩʳʨʴʷ 

ʋ ʨʘʟʥʳʭ ʬʨʘʢʮʠʡ ʦʪʭʦʜʦʚ - ʨʘʟʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʜʣʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʩʞʠʛʘʥʠʷ. ʊʝʧʣʦʝʤʢʦʩʪʴ ʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ, 

ʥʘʧʨʠʤʝʨ, ʨʘʟʤʝʣʴʯʘʷ ʦʪʭʦʜʳ ʠ ʦʪʩʦʨʪʠʨʦʚʳʚʘʷ ʥʝʩʛʦʨʘʝʤʳʝ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ, ʪʘʢʠʝ, ʢʘʢ ʢʝʨʘʤʠʢʘ, 

ʩʪʝʢʣʦ, ʤʝʪʘʣʣʳ, ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʪ.ʜ..   
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ɺ ʥʘʰʠ ʜʥʠ ʨʝʜʢʦ ʦʪʭʦʜʳ ʩʦʨʪʠʨʫʶʪ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʩʞʠʛʘʥʠʷ, ʧʦʪʦʤʫ ʯʪʦ ʵʪʦ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʥʝʚʳʛʦʜʥʦ. ʀʭ ʦʙʳʯʥʦ ʩʦʨʪʠʨʫʶʪ ʫʞʝ ʟʘʨʘʥʝʝ, ʠʣʠ ʩʘʤʦ ʥʘʩʝʣʝʥʠʝ, ʠʣʠ ʥʘ ʣʠʥʠʷʭ ʩʦʨʪʠʨʦʚʢʠ ʦʪʭʦʜʦʚ (ʚ 

ʮʝʥʪʨʘʭ ʩʙʦʨʘ). 

ʉʞʠʛʘʥʠʝ 

 ʋ ʩʞʠʛʘʥʠʷ ʠʤʝʶʪʩʷ ʜʚʘ ʛʣʘʚʥʳʭ ʧʦʜʭʦʜʘ  - ʧʝʨʝʨʘʙʦʪʢʘ ʦʪʭʦʜʦʚ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʭʦʜʦʚ ʢʘʢ ʪʦʧʣʠʚʘ. ɻʣʘʚʥʦʝ ʦʪʣʠʯʠʝ ʤʝʞʜʫ ʥʠʤʠ ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʠ ʚ ʚʠʜʝ ʩʞʠʛʘʥʠʷ.   

ʆʪʭʦʜʳ ʩʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʤʘʰʠʥʘʤʠ ʜʣʷ ʦʪʭʦʜʦʚ ʦʙʳʯʥʦ ʜʦʩʪʘʚʣʷʶʪ ʢ ʫʩʪʨʦʡʩʪʚʘʤ 

ʩʞʠʛʘʥʠʷ, ʚ ʢʦʪʦʨʳʝ ʠʭ ʧʦʛʨʫʞʘʶʪ ʙʦʣʴʰʠʤʠ ʢʫʯʘʤʠ ʠʣʠ ʧʦʤʝʱʘʶʪ ʚ ʟʘʢʨʳʪʳʝ ʷʤʳ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʠʜʘ ʦʪʭʦʜʦʚ - ʣʝʩʦʤʘʪʝʨʠʘʣʳ ʠʣʠ ʩʤʝʰʘʥʥʳʝ ʙʳʪʦʚʳʝ ʦʪʭʦʜʳ). ʄʝʭʘʥʠʟʠʨʦʚʘʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ (ʢʦʚʰʠ, 

ʧʦʜʲʝʤʥʠʢʠ  ʠʣʠ ʧʦʛʨʫʟʯʠʢʠ) ʠʭ ʧʦʤʝʱʘʶʪ ʚ ʢʘʤʝʨʳ ʩʞʠʛʘʥʠʷ. ʉʞʠʛʘʥʠʝ ʦʙʳʯʥʦ ʧʨʦʠʩʭʦʜʠʪ ʥʘ 

ʜʚʠʞʫʱʠʭʩʷ ʧʦʣʦʪʥʘʭ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 900-1000
o
C. ʂʦʥʩʪʨʫʢʮʠʷ ʧʦʣʦʪʥʘ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʥʦʡ 

(ʚʨʘʱʘʶʱʝʝʩʷ, ʩʢʦʣʴʟʷʱʝʝ), ʥʦ ʛʣʘʚʥʘʷ ʝʛʦ ʮʝʣʴ - ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʙʦʣʴʰʘʷ ʵʢʩʧʦʟʠʮʠʷ ʧʦʚʝʨʭʥʦʩʪʠ 

ʦʪʭʦʜʦʚ ʜʣʷ ʧʨʠʪʦʢʘ ʢʠʩʣʦʨʦʜʘ ʠ ʩʫʰʢʠ.   

ʉʞʠʛʘʥʠʝ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ
1
    

ɻʣʘʚʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʩʞʠʛʘʥʠʷ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ - ʩʞʠʛʘʥʠʝ ʩʤʝʰʘʥʥʳʭ ʦʪʭʦʜʦʚ ʩ ʥʝʙʦʣʴʰʦʡ  ʠʣʠ 

ʜʘʞʝ ʙʝʟ ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ. ʆʪʭʦʜʳ ʧʦʜʘʶʪʩʷ ʚ ʪʦʧʢʫ ʥʘ ʰʝʚʝʣʷʱʝʤʩʷ ʧʦʣʦʪʥʝ, ʠ ʢʘʢ ʩʚʝʨʭʫ, ʪʘʢ ʠ 

ʩʥʠʟʫ ʢ ʥʠʤ ʦʙʝʩʧʝʯʝʥ ʧʨʠʪʦʢ ʚʦʟʜʫʭʘ. ʇʦʣʦʪʥʘ ʪʨʷʩʫʪ ʦʪʭʦʜʳ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʥʫʞʥʫʶ ʮʠʨʢʫʣʷʮʠʶ 

ʚʦʟʜʫʭʘ, ʢʦʪʦʨʘʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʭʦʨʦʰʝʛʦ ʧʨʦʮʝʩʩʘ ʛʦʨʝʥʠʷ. ʆʙʳʯʥʦ ʩʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ ʫ ʪʘʢʠʭ 

ʫʩʪʨʦʡʩʪʚ ʩʞʠʛʘʥʠʷ ʦʪ 100 ʜʦ 3000 ʪʦʥʥ ʚ ʜʝʥʴ. ɺ ʵʪʠʭ ʧʝʯʘʭ ʩʞʠʛʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʪʘʢʞʝ 

ʜʚʫʭʢʘʤʝʨʥʘʷ ʩʠʩʪʝʤʘ, ʛʜʝ ʦʪʭʦʜʳ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʞʠʛʘʶʪ ʚ ʧʝʨʚʦʡ ʢʘʤʝʨʝ, ʘ  ʚʦ ʚʪʦʨʦʡ ʢʘʤʝʨʝ 

ʧʨʦʠʩʭʦʜʠʪ ʧʦʣʥʦʝ ʩʞʠʛʘʥʠʝ ʧʦʷʚʠʚʰʠʭʩʷ ʛʘʟʦʚ. ɼʚʫʭʢʘʤʝʨʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʩʞʠʛʘʶʪ ʦʙʳʯʥʦ ʤʝʥʴʰʝ (5-

10 ʪ ʚ ʜʝʥʴ) ʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʚ ʥʝʙʦʣʴʰʦʤ ʩʘʤʦʫʧʨʘʚʣʝʥʠʠ ʠʣʠ ʚ ʠʥʜʫʩʪʨʠʘʣʴʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ.  

ɼʣʷ ʩʞʠʛʘʥʠʷ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʧʦʜʭʦʜʷʪ ʦʪʭʦʜʳ ʩ ʙʦʣʴʰʠʤʠ ʦʪʣʠʯʠʷʤʠ ʚ ʩʦʩʪʘʚʝ ʦʪʭʦʜʦʚ ʠ ʚ 

ʨʘʟʤʝʨʘʭ. ʕʪʦ - ʪʘʢʞʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʧʨʦʩʪʦʡ ʤʝʪʦʜ ʠ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ (ʩʤ. ʨʠʩ. 6.1.). 

ɼʣʷ ʩʞʠʛʘʥʠʷ ʦʪʭʦʜʦʚ ʠʩʧʦʣʴʟʫʶʪ ʧʝʯʠ ʨʘʟʣʠʯʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʜʝʡʩʪʚʠʝ ʢʦʪʦʨʳʭ ʜʦʣʞʥʦ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʘʢʠʤ ʦʩʥʦʚʥʳʤ ʫʩʣʦʚʠʷʤ: 

¶ ʚʦ ʚʨʝʤʷ ʛʦʨʝʥʠʷ ʪʚʝʨʜʳʝ ʦʪʭʦʜʳ ʜʦʣʞʥʳ ʙʳʪʴ ʭʦʨʦʰʦ ʩʤʝʰʘʥʳ ʩ ʢʠʩʣʦʨʦʜʦʤ, ʯʪʦʙʳ 

ʧʨʦʠʟʦʰʣʦ ʧʦʣʥʦʝ ʦʢʠʩʣʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ; 

¶ ʚ ʢʘʤʝʨʝ ʩʛʦʨʘʥʠʷ ʥʫʞʥʦ ʜʦʩʪʠʯʴ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʪ 

ʩʘʤʦʚʦʩʧʣʘʤʝʥʝʥʠʝ ʤʘʩʩʳ, ʧʦʩʪʦʷʥʥʦʝ ʛʦʨʝʥʠʝ ʠ ʧʦʣʥʦʝ ʩʛʦʨʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ; 

¶ ʤʘʩʩʝ ʦʪʭʦʜʦʚ ʚ ʟʦʥʝ ʛʦʨʝʥʠʷ ʥʫʞʥʦ ʥʘʭʦʜʠʪʴʩʷ ʜʦʩʪʘʪʦʯʥʦ ʜʦʣʛʦ; 

¶ ʢʦʥʩʪʨʫʢʮʠʷ ʧʝʯʠ ʜʦʣʞʥʘ ʙʳʪʴ ʣʝʛʢʦ ʦʙʩʣʫʞʠʚʘʝʤʦʡ ʠ ʙʝʟʦʧʘʩʥʦʡ ʚʦ ʚʨʝʤʷ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ɹʦʣʴʰʝ ʚʩʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʪʠʧʳ ʧʝʯʝʡ - ʢʘʤʝʨʥʳʝ, ʨʦʪʘʮʠʦʥʥʳʝ, ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʳʝ ʧʝʯʠ. 

ɼʣʷ ʩʞʠʛʘʥʠʷ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʞʝ ʮʝʤʝʥʪʥʳʝ ʧʝʯʠ, ʢʦʥʩʪʨʫʢʮʠʷ ʢʦʪʦʨʳʭ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ. 

ɼʣʷ ʩʞʠʛʘʥʠʷ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʙʦʣʴʰʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʝʯʠ ʩ ʩʠʩʪʝʤʦʡ ʧʦʜʚʠʞʥʳʭ ʧʦʣʦʪʝʥ.  

ʄʘʩʩʫ ʛʦʨʷʱʠʭ ʦʪʭʦʜʦʚ, ʫ ʢʦʪʦʨʳʭ ʦʪʩʦʨʪʠʨʦʚʘʥʳ ʥʝʩʛʦʨʘʝʤʳʝ ʠ ʙʦʣʴʰʠʝ ʚ ʦʙʲʝʤʝ ʩʦʩʪʘʚʣʷʶʱʠʝ, 

ʚʚʦʜʷʪ ʚ ʧʝʯʴ, ʠ, ʧʦʩʪʝʧʝʥʥʦ ʥʘʧʨʘʚʣʷʷ ʩʢʚʦʟʴ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʫʶ ʟʦʥʫ, ʩʞʠʛʘʶʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚ 

600 -  700
0
C . ɺ ʧʨʦʮʝʩʩʝ ʩʛʦʨʘʥʠʷ ʦʙʨʘʟʫʶʱʠʝʩʷ ʛʘʟʳ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʥʝʨʘʟʜʝʣʠʚʰʠʝʩʷ ʣʝʪʫʯʠʝ 

ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʧʝʨʝʞʠʛʘʶʪ, ʠʩʧʦʣʴʟʫʷ ʪʝʤʧʝʨʘʪʫʨʫ ʚʳʰʝ 850
0
ʉ. ʏʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʧʦʣʥʦʝ 

ʦʢʠʩʣʝʥʠʝ ʫʛʣʝʨʦʜʘ ʠ ʚʦʜʦʨʦʜʘ, ʥʝʦʙʭʦʜʠʤʘ ʜʦʩʪʘʪʦʯʥʘʷ ʧʦʜʘʯʘ ʚʦʟʜʫʭʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʮʝʩʩʘ ʩʛʦʨʘʥʠʷ 

ʦʙʨʘʟʫʶʪʩʷ ʧʘʨʳ CO2 ʠ H2O ʠ - ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ S, Cl, F ʠ ʚ ʜʨʫʛʠʭ ʛʝʪʝʨʦʘʪʦʤʦʚ ʚ ʩʦʩʪʘʚʝ ʪʦʧʣʠʚʘ - 

ʪʘʢʞʝ SO2, HCl ʠ HF. ɺ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʟʦʥʝ ʙʝʟ ʵʪʠʭ ʢʠʩʣʳʭ ʛʘʟʦʚ ʦʙʨʘʟʫʶʪʩʷ ʪʘʢʞʝ ʦʢʩʠʜʳ ʘʟʦʪʘ. 

                                                           
1 Mass burnt technology (MBT) ïʘʥʛʣ. 
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ɸʪʦʤʳ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʩʚʦʡʩʪʚ ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʚ ʧʝʧʣʝ ʠʣʠ ʚʤʝʩʪʝ ʩ 

ʥʝʨʘʟʜʝʣʠʚʰʝʡʩʷ ʦʨʛʘʥʠʢʦʡ ʠ ʯʘʩʪʠʮʘʤʠ ʧʳʣʠ ʧʦʧʘʜʘʶʪ ʚ ʵʤʠʩʩʠʠ.  

ɼʣʷ  ʦʯʠʩʪʢʠ ʵʤʠʩʩʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʩʪʝʤʘ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʳʭ ʬʠʣʴʪʨʦʚ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ 

ʬʠʣʴʪʨʦʚ ʧʳʣʠ, ʚʣʘʞʥʳʭ ʠ ʩʫʭʠʭ ʦʯʠʩʪʥʳʭ ʬʠʣʴʪʨʦʚ ʜʣʷ ʢʠʩʣʳʭ ʛʘʟʦʚ, ʘ ʪʘʢʞʝ ʬʠʣʴʪʨʘ 

ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʫʛʣʷ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ ʨʪʫʪʥʳʭ ʠ ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ.  

 

 

ʈʠʩ. 6.1. ʉʭʝʤʘ ʜʝʡʩʪʚʠʷ ʧʝʯʠ ʜʣʷ ʩʞʠʛʘʥʠʷ ʦʪʭʦʜʦʚ 

 

ɺ ʧʨʦʮʝʩʩʘʭ ʩʛʦʨʘʥʠʷ ʜʦʙʳʪʫʶ ʵʥʝʨʛʠʶ ʪʝʧʣʘ ʚʦʩʧʨʠʥʠʤʘʝʪ ʩʠʩʪʝʤʘ ʦʭʣʘʞʜʝʥʠʷ ʚʦʜʳ, ʫ ʢʦʪʦʨʦʡ 

ʝʩʪʴ ʜʚʘ ʦʩʥʦʚʥʳʭ ʟʘʜʘʥʠʷ:  

¶ ʦʩʪʫʜʠʪʴ ʚʳʪʝʢʘʶʱʠʝ ʛʘʟʳ ʜʦ ʜʦʧʫʩʪʠʤʳʭ ʥʦʨʤ; 

¶ ʜʦʙʳʪʦʝ ʪʝʧʣʦ ʦʪʚʝʩʪʠ ʥʘ ʣʠʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦʩʪʘʚʢʠ ʪʝʧʣʘ ʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

 

ɺ ʧʨʦʮʝʩʩʘʭ ʩʞʠʛʘʥʠʷ ʜʦʙʳʪʦʝ ʪʝʧʣʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ: 

¶ ʜʣʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʛʦ ʟʘʚʦʜʘ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʤʝʥʴʰʘʷ ʚʳʧʣʘʪʳ ʧʝʨʝʨʘʙʦʪʢʠ 

ʦʪʭʦʜʦʚ; 

¶ ʚ ʩʝʪʠ ʪʝʧʣʦʡ ʚʦʜʳ ʤʝʩʪʥʦʛʦ ʨʘʡʦʥʘ; 

¶ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʠʯʝʩʪʚʘ. 

 

ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʠʯʝʩʪʚʘ, ʪʝʧʣʦ ʦʪ ʩʛʦʨʘʥʠʷ ʦʪʚʦʜʷʪ ʚ ʙʦʡʣʝʨ ʛʦʨʷʯʝʡ ʚʦʜʳ ʠ ʚ ʢʦʪʝʣ ʧʘʨʘ. 

ɼʘʣʴʰʝ ʥʘʛʨʝʪʳʡ ʧʘʨ ʦʪʚʦʜʷʪ ʥʘ ʪʫʨʙʠʥʫ ʧʘʨʘ, ʢʦʪʦʨʘʷ ʛʝʥʝʨʠʨʫʝʪ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ. 
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ʈʠʩ. 6.2. ɿʘʚʦʜ ʩʞʠʛʘʥʠʷ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʚ ɼʘʥʠʠ 

 

ɺ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʦʪ ʨʘʩʩʤʦʪʨʝʥʥʦʛʦ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʩʞʠʛʘʥʠʷ, ʜʣʷ ʩʞʠʛʘʥʠʷ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʠʜʦʚ  ʦʪʭʦʜʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʞʝ ʜʨʫʛʠʝ ʩʠʩʪʝʤʳ ʩʞʠʛʘʥʠʷ. 

ʊʝʭʥʦʣʦʛʠʷ ʢʠʧʷʱʝʛʦ ʩʣʦʷ  

ʉʞʠʛʘʥʠʝ ʚ ʢʠʧʷʱʝʤ ʩʣʦʝ
2
 ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʞʠʛʘʥʠʷ. ɺ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʦʪʭʦʜʳ ʩʞʠʛʘʶʪ, ʨʘʩʩʝʠʚʘʷ ʠʭ ʚ ʢʘʤʝʨʘʭ ʩʞʠʛʘʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʩʥʠʟʫ ʧʦʜʚʝʜʝʥ 

ʚʦʟʜʫʭ, ʘ ʦʪʭʦʜʳ ʧʦʤʝʱʘʶʪ ʥʘ ʥʘʛʨʝʪʳʡ ʧʝʩʦʢ, ʜʦʣʦʤʠʪʦʚʳʝ ʢʨʦʰʢʠ ʠʣʠ ʜʨʫʛʦʡ ʭʦʨʦʰʦ ʧʨʦʚʦʜʷʱʠʡ 

ʪʝʧʣʦ ʤʘʪʝʨʠʘʣ, ʢʦʪʦʨʳʡ ʘʙʩʦʨʙʠʨʫʝʪ ʯʘʩʪʴ ʠʟ ʚʳʜʝʣʠʚʰʠʭʩʷ ʚ ʧʨʦʮʝʩʩʝ ʛʘʟʦʚ. ɼʦ ʩʞʠʛʘʥʠʷ ʦʪʭʦʜʳ 

ʥʫʞʥʦ  ʨʘʟʜʝʣʠʪʴ ʥʘ ʛʦʤʦʛʝʥʥʳʝ ʬʨʘʢʮʠʠ. ʆʪʭʦʜʳ ʚ ʧʝʯʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ʩʪʨʫʠ ʚʦʟʜʫʭʘ ʩʤʝʰʠʚʘʶʪ, ʧʦʢʘ 

ʦʥʠ ʧʦʣʥʦʩʪʴʶ ʥʝ ʚʳʛʦʨʷʪ, ʘ ʧʝʩʦʢ ʚʦʟʚʨʘʱʘʶʪ ʚ ʧʨʦʮʝʩʩ ʧʝʨʝʜ ʪʝʤ, ʢʘʢ ʦʩʪʘʪʢʠ ʩʞʠʛʘʥʠʷ ʙʫʜʫʪ ʚʳʥʫʪʳ 

ʠʟ ʧʝʯʠ. ɿʘʜʘʥʠʷ ʧʝʩʢʘ - ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʩʤʝʰʠʚʘʥʠʝ ʠ ʩʞʠʛʘʥʠʝ ʦʪʭʦʜʦʚ. ʕʪʦʪ ʤʝʪʦʜ ʫʤʝʥʴʰʘʝʪ 

ʵʤʠʩʩʠʠ NOx, SOx ʠ ʜʠʦʢʩʠʥʦʚ, ʠ ʩʞʠʛʘʝʪ ʦʪʭʦʜʳ ʵʬʬʝʢʪʠʚʥʝʝ, ʯʝʤ ʧʨʠ ʩʞʠʛʘʥʠʠ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ. ɼʣʷ 

ʙʦʣʴʰʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʩʦʨʪʠʨʦʚʢʘ ʦʪʭʦʜʦʚ ʜʦ ʩʞʠʛʘʥʠʷ.  

ʄʝʪʦʜ ʩʞʠʛʘʥʠʷ ʩ ʢʠʧʷʱʠʤ  ʩʣʦʝʤ ʥʝ ʩʦʚʝʪʫʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʩʤʝʰʘʥʥʳʭ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ, ʘ 

ʪʘʢʞʝ ʦʥ ʪʨʝʙʫʝʪ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʠʝ ʠʥʚʝʩʪʠʮʠʠ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠ  ʚ ʦʙʩʣʫʞʠʚʘʥʠʝ,  ʘ 

ʪʘʢʞʝ ʜʦʨʦʞʝ ʦʙʳʯʥʳʭ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʩʞʠʛʘʥʠʷ (Rand, Haukohl et al. 2000: 12). ʕʪʦʪ ʤʝʪʦʜ ʵʬʬʝʢʪʠʚʝʥ 

ʧʨʠ ʩʞʠʛʘʥʠʠ ʠʣʘ ʩʪʦʯʥʳʭ ʚʦʜ. ʆʙʲʝʤ ʦʪʭʦʜʦʚ ʤʦʞʥʦ ʫʤʝʥʴʰʠʪʴ ʥʘ 75-95%, ʠ ʩʘʤʘʷ ʙʦʣʴʰʘʷ ʯʘʩʪʴ 

ʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚ ʘʙʩʦʨʙʠʨʫʝʪʩʷ, ʫʤʝʥʴʰʘʷ ʨʠʩʢ ʜʣʷ ʩʨʝʜʳ ʠ ʟʜʦʨʦʚʴʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʮʝʩʩʘ ʩʛʦʨʘʥʠʷ 

ʦʩʪʘʶʪʩʷ ʧʝʧʝʣ, ʰʣʘʢ ʠ ʜʳʤʦʚʳʝ ʛʘʟʳ.  

ʊʝʭʥʦʣʦʛʠʷ ʢʠʧʷʱʝʛʦ ʩʣʦʷ, ʩʭʝʤʘ ʜʝʡʩʪʚʠʷ ʢʦʪʦʨʦʡ ʜʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 6.3., ʦʧʠʨʘʝʪʩʷ ʥʘ 

ʵʬʬʝʢʪʠʚʥʫʶ ʧʝʨʝʜʘʯʫ ʪʝʧʣʘ, ʠʩʧʦʣʴʟʫʷ ʧʝʩʦʢ ʠʣʠ ʤʘʩʩʫ ʠʟʚʝʩʪʢʦʚʦʛʦ ʢʘʤʥʷ, ʚ ʢʦʪʦʨʫʶ ʧʦʛʨʫʞʝʥʳ 

ʦʪʭʦʜʳ. ʇʦʜʘʯʘ ʚʦʟʜʫʭʘ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ ʪʝʧʣʦʧʨʦʚʦʜʷʱʠʡ ʩʣʦʡ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʥʦʝ ʩʛʦʨʘʥʠʝ 

ʤʘʩʩʳ ʚ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ - 815-925
0
C. ʋʩʪʨʦʡʩʪʚʘ ʜʝʡʩʪʚʫʶʪ ʩ ʤʝʥʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ (ʦʙʳʯʥʦ 30 - 90 

%) ʢʠʩʣʦʨʦʜʘ, ʘ ʪʘʢʞʝ ʫʤʝʥʴʰʘʶʪ ʢʦʣʠʯʝʩʪʚʦ ʧʦʷʚʠʚʰʠʭʩʷ ʢʠʩʣʳʭ ʛʘʟʦʚ ʚ ʵʤʠʩʩʠʷʭ, ʦʙʝʩʧʝʯʠʚʘʷ ʠʭ 

ʘʙʩʦʨʙʮʠʶ ʚ ʤʘʩʩʝ ʠʟʚʝʩʪʢʦʚʦʛʦ ʢʘʤʥʷ. ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʧʝʯʘʤʠ ʩʛʦʨʘʥʠʷ, ʧʦʪʦʢ ʚʦʟʜʫʭʘ, ʠʜʷ ʯʝʨʝʟ 

ʢʠʧʷʱʠʡ ʩʣʦʡ, ʟʘʙʠʨʘʝʪ ʩ  ʩʦʙʦʡ ʙʦʣʴʰʝ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ, ʢʦʪʦʨʳʝ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʚ ʬʠʣʴʪʨʝ ʠ 

ʚʦʟʚʨʘʱʘʶʪʩʷ ʥʘʟʘʜ ʚ ʧʨʦʮʝʩʩ. ʏʪʦʙʳ ʫʩʪʨʦʡʩʪʚʦ ʜʝʡʩʪʚʦʚʘʣʦ ʵʬʬʝʢʪʠʚʥʦ, ʤʘʩʩʘ ʦʪʭʦʜʦʚ ʜʦʣʞʥʘ ʙʳʪʴ 

ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʦʜʥʦʨʦʜʥʦʡ. ʕʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʤʘʩʩʳ 

ʦʪʭʦʜʦʚ  ʜʦ ʧʨʦʮʝʩʩʘ ʩʛʦʨʘʥʠʷ.  

 

                                                           
2 Fluidised bed technology ï virstoġǕ slǕna tehnoloǥijas  angl.  
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ʈʠʩ. 6.3.  ʉʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʢʠʧʷʱʝʛʦ ʩʣʦʷ ʩʞʠʛʘʥʠʷ ʜʣʷ ʦʧʘʩʥʳʭ ʦʪʭʦʜʦʚ 

 

6.4. ʇʠʨʦʣʠʟ ʠ ʛʘʟʠʬʠʢʘʮʠʷ 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʪʝʭʥʦʣʦʛʠʷʭ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʘʢʞʝ ʪʘʢʠʝ ʧʨʦʮʝʩʩʳ 

ʪʝʨʤʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʢʘʢ ʧʠʨʦʣʠʟ ʠ ʛʘʟʠʬʠʢʘʮʠʷ. ʇʠʨʦʣʠʟ ʠ ʛʘʟʠʬʠʢʘʮʠʷ - ʤʝʪʦʜʳ ʪʝʨʤʠʯʝʩʢʦʡ 

ʧʝʨʝʨʘʙʦʪʢʠ, ʘʣʴʪʝʨʥʘʪʠʚʳ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʩʞʠʛʘʥʠʷ. ʆʙʘ ʵʪʠ ʤʝʪʦʜʳ ʠʩʧʦʣʴʟʫʶʪ, ʯʪʦʙʳ ʪʝʨʤʠʯʝʩʢʠ 

ʨʘʟʜʝʣʠʪʴ ʦʪʭʦʜʳ ʠ ʩʦʟʜʘʪʴ ʛʘʟʳ ʩ ʚʳʩʦʢʦʡ ʪʝʧʣʦʪʚʦʨʥʦʩʪʴʶ, ʢʦʪʦʨʳʝ ʜʘʣʴʰʝ ʤʦʞʥʦ ʩʞʝʯʴ, ʯʪʦʙʳ 

ʧʦʣʫʯʠʪʴ ʵʥʝʨʛʠʶ. ʏʪʦʙʳ ʜʦʩʪʠʯʴ ʪʝʨʤʠʯʝʩʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ, ʦʪʭʦʜʳ ʥʘʛʨʝʚʘʶʪ ʜʦ 450-600ÁC ʧʦʜ 

ʜʘʚʣʝʥʠʝʤ ʠ ʚ ʙʝʩʢʠʩʣʦʨʦʜʥʦʡ ʩʨʝʜʝ. ɺ ʥʘʯʘʣʝ ʧʨʦʮʝʩʩʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʘ ʟʘʪʝʤ ʝʝ 

ʧʦʜʜʝʨʞʠʚʘʶʪ ʩ ʧʦʤʦʱʴʶ ʧʦʷʚʠʚʰʠʭʩʷ ʛʘʟʦʚ ʩ ʚʳʩʦʢʦʡ ʪʝʧʣʦʪʚʦʨʥʦʩʪʴʶ. 

ɺ ʧʨʦʮʝʩʩʝ ʧʠʨʦʣʠʟʘ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʙʝʩʢʠʩʣʦʨʦʜʥʳʤ ʧʨʦʮʝʩʩʦʤ ʪʝʨʤʠʯʝʩʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʦʮʝʩʩʘ ʦʙʨʘʟʫʶʪʩʷ ʞʠʜʢʠʝ ʠ ʪʚʝʨʜʳʝ, ʠʣʠ  ʣʝʪʫʯʠʝ ʚʝʱʝʩʪʚʘ. ʇʨʠ ʥʠʟʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ (450 - 730
0
C) ʢʦʥʝʯʥʳʝ ʧʨʦʜʫʢʪʳ ʧʨʦʮʝʩʩʘ ʧʠʨʦʣʠʟʘ, ʚ ʦʩʥʦʚʥʦʤ ʫʛʦʣʴ ʠ ʩʤʦʣʘ, -  ʫʛʣʝʨʦʜ 

ʩʦʜʝʨʞʠʪ ʞʠʜʢʦʝ, ʚʷʟʢʦʝ ʚʝʱʝʩʪʚʦ. ʇʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʙʦʣʴʰʝ ʦʙʨʘʟʫʶʪʩʷ ʣʝʪʫʯʠʝ ʧʨʦʜʫʢʪʳ - 

ʤʝʪʘʥ, ʦʢʩʠʜ ʫʛʣʝʨʦʜʘ, ʚʦʜʦʨʦʜ ʠ ʜʨʫʛʠʝ ʛʘʟʦʦʙʨʘʟʥʳʝ ʚʝʱʝʩʪʚʘ. ʇʨʦʮʝʩʩ ʧʠʨʦʣʠʟʘ - ʵʥʜʦʪʝʨʤʠʯʝʩʢʠʡ, ʠ 

ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʦʜʘʯʫ ʵʥʝʨʛʠʠ.  

1 ʅʘʩʦʩ ʜʣʷ ʧʦʜʘʯʠ ʚʦʟʜʫʭʘ  7 ɻʘʟʳ ʧʨʦʮʝʩʩʦʚ  13  ʊʨʫʙʘ 

2 ɺʚʦʜ ʞʠʜʢʠʭ ʦʪʭʦʜʦʚ  8 ʎʠʢʣʦʥ  14 ʅʘʩʦʩ 

3 ɺʚʦʜ ʪʚʝʨʜʳʭ ʦʪʭʦʜʦʚ  9 ʕʢʦʥʦʤʘʡʟʝʨ 15 
ɹʦʡʣʝʨ 

 

4 ʂʘʤʝʨʘ ʩʛʦʨʘʥʠʷ  10 ʇʦʜʘʯʘ ʚʦʜʳ  16 ɺʦʟʜʫʭʦʬʠʣʴʪʨ 

5 ɹʘʢ ʜʣʷ ʧʘʨʘ  11 ɿʘʛʣʫʰʢʘ ʩʠʬʦʥʘ  17 ʂʦʥʚʝʡʝʨ ʦʪʚʦʜʘ 
ʧʝʧʣʘ 

6 ɺʳʚʦʜ ʧʘʨʘ  12 ʌʠʣʴʪʨ ʛʘʟʘ   
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ɺ  ʦʩʥʦʚʘʥʠʠ  ʧʠʨʦʣʠʟʘ - ʩʚʷʟʢʘ ʧʨʦʮʝʩʩʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʚ ʥʘʯʘʣʝ   ʚ ʙʝʩʢʠʩʣʦʨʦʜʥʦʡ ʩʨʝʜʝ 

ʧʨʦʠʩʭʦʜʠʪ ʤʘʪʝʨʠʘʣʴʥʦʝ ʪʝʨʤʠʯʝʩʢʦʝ ʨʘʟʜʝʣʝʥʠʝ ʠ ʯʘʩʪʠʯʥʘʷ ʜʘʣʴʥʝʡʰʘʷ ʢʦʥʜʝʥʩʘʮʠʷ ʧʦʷʚʠʚʰʠʭʩʷ 

ʛʘʟʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʙʝʟ ʧʨʠʩʫʪʩʪʚʠʷ ʢʠʩʣʦʨʦʜʘ ʦʙʨʘʟʫʶʪʩʷ ʛʘʟʳ ʩ ʚʳʩʦʢʦʡ ʪʝʧʣʦʪʚʦʨʥʦʩʪʴʶ, ʞʠʜʢʦʩʪʴ 

(ʩʤʦʣʘ) ʠ ʫʛʣʠ (C). ɺ ʧʨʦʮʝʩʩʝ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʩʣʝʜʫʶʱʠʝ ʚʝʱʝʩʪʚʘ ʠ ʩʦʝʜʠʥʝʥʠʷ: ʛʘʟʳ (ʉʆ, CO2, H2, 

CH4, C2H6, C2H4), ʩʤʦʣʫ ʠ ʜʨʫʛʠʝ ʧʨʦʜʫʢʪʳ (ʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ, ʘʮʝʪʦʥ), ʠ ʫʛʣʠ - ʯʠʩʪʳʡ ʫʛʣʝʨʦʜ ʩ 

ʠʥʝʨʪʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʠ ʬʨʘʢʮʠʷʤʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ.  

ʍʦʨʦʰʠʝ ʩʚʦʡʩʪʚʘ ʧʨʦʮʝʩʩʘ ʧʠʨʦʣʠʟʘ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʳʟʳʚʘʶʱʠʝ ʪʝʧʣʠʯʥʳʡ ʵʬʬʝʢʪ 

ʵʤʠʩʩʠʠ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʝʥʳ, ʧʦʪʦʤʫ ʯʪʦ ʧʨʦʮʝʩʩ ʧʨʦʠʩʭʦʜʠʪ ʙʝʟ ʢʠʩʣʦʨʦʜʘ. ʂʨʦʤʝ ʪʦʛʦ, ʤʝʥʝʝ 

ʣʝʪʫʯʠʝ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʦʩʪʘʶʪʩʷ ʚ ʫʛʣʷʭ, ʘ ʙʦʣʝʝ ʣʝʪʫʯʠʝ ʩʦʙʨʘʥʥʳ ʚ ʦʯʠʩʪʥʳʭ ʧʨʦʮʝʩʩʘʭ ʠ ʜʘʣʴʰʝ 

ʦʙʨʘʙʦʪʘʥʳ ʢʘʢ ʦʧʘʩʥʳʝ ʤʘʪʝʨʠʘʣʳ. ʆʙʲʝʤ ʚʦʟʚʨʘʱʘʝʤʦʡ ʵʥʝʨʛʠʠ - ʧʨʠʤʝʨʥʦ 200-400 ʢɺʪʯ ʠʟ ʪʦʥʥʳ 

ʦʪʭʦʜʦʚ.  

ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʭʦʜʘ ʧʨʦʮʝʩʩʘ ʧʠʨʦʣʠʟʘ ʥʫʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʠ ʥʝʠʟʤʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʜʝʡʩʪʚʠʷ ʧʨʦʮʝʩʩʘ, ʪʘʢʠʝ ʢʘʢ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʜʘʚʣʝʥʠʝ, ʘ ʪʘʢʞʝ ʛʦʤʦʛʝʥʥʦʩʪʴ ʤʘʪʝʨʠʘʣʦʚ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʥʦʤ ʩʳʨʴʝ. ɺʦ ʚʨʝʤʷ ʧʨʦʮʝʩʩʘ ʪʨʫʜʥʦ ʫʜʝʨʞʠʚʘʪʴ ʢʦʤʙʠʥʘʮʠʶ ʜʦʙʳʚʘʝʤʳʭ ʚ ʧʦʭʦʞʠʭ 

ʧʨʦʧʦʨʮʠʷʭ ʧʨʦʜʫʢʪʦʚ (ʛʘʟʳ, ʩʤʦʣʘ ʠ ʫʛʣʠ). ʇʠʨʦʣʠʟ ʥʝ ʩʯʠʪʘʝʪʩʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ, ʧʦʪʦʤʫ 

ʯʪʦ ʤʥʦʛʦ ʵʥʝʨʛʠʠ ʪʨʘʪʠʪʩʷ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʮʝʩʩ.  

 

ʇʨʦʮʝʩʩ ʛʘʟʠʬʠʢʘʮʠʠ ʧʦʭʦʞ ʥʘ ʧʨʦʮʝʩʩ ʧʠʨʦʣʠʟʘ. ʆʪʣʠʯʠʝ ʚ ʪʦʤ, ʯʪʦ ʧʨʦʮʝʩʩ ʧʨʦʠʩʭʦʜʠʪ ʩ  

ʥʝʤʥʦʛʦ ʫʤʝʥʴʰʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʢʠʩʣʦʨʦʜʘ. ɻʘʟʠʬʠʢʘʮʠʶ ʧʨʠʤʝʥʷʶʪ ʫʞʝ ʙʦʣʴʰʝ, ʯʝʤ ʩʪʦ ʣʝʪ, ʠ ʝʝ 

ʩʯʠʪʘʶʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʦʣʝʝ ʯʠʩʪʦʡ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʩʞʠʛʘʥʠʷ . ʆʥʘ ʪʘʢʞʝ ʚʳʛʦʜʥʝʝ, ʯʝʤ ʧʠʨʦʣʠʟ, ʧʦʪʦʤʫ 

ʯʪʦ ʩʦʟʜʘʝʪ  ʪʦʣʴʢʦ ʛʘʟʦʦʙʨʘʟʥʳʝ ʧʨʦʜʫʢʪʳ ʠ ʜʘʝʪ ʙʦʣʴʰʝ ʵʥʝʨʛʠʠ - 500-600 ʢɺʪʯ/ʪ ʦʪʭʦʜʦʚ.  

ʆʜʥʘʢʦ ʪʫʪ ʪʘʢʞʝ ʝʩʪʴ ʩʚʦʠ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʝ ʬʘʢʪʦʨʳ. ʆʪʭʦʜʘʤ ʧʦ ʩʦʩʪʘʚʫ ʥʫʞʥʦ ʙʳʪʴ 

ʛʦʤʦʛʝʥʥʳʤ. ɼʣʷ ʧʨʦʮʝʩʩʘ ʛʘʟʠʬʠʢʘʮʠʠ ʥʝʦʙʭʦʜʠʤ ʢʠʩʣʦʨʦʜ, ʠ ʝʩʣʠ ʠʭ ʧʦʜʚʦʜʷʪ ʩ ʚʦʟʜʫʭʦʤ, ʪʦ ʚ 

ʧʨʦʮʝʩʩʝ ʤʦʞʝʪ ʧʦʷʚʠʪʴʩʷ ʤʥʦʛʦ NOx. ɽʩʣʠ ʠʩʧʦʣʴʟʫʶʪ ʯʠʩʪʳʡ ʢʠʩʣʦʨʦʜ, ʛʘʟʠʬʠʢʘʮʠʷ ʥʝ ʚʳʛʦʜʥʘ ʫʞʝ 

ʵʢʦʥʦʤʠʯʝʩʢʠ.  

ɺ ʧʨʦʮʝʩʩʝ ʛʘʟʠʬʠʢʘʮʠʠ, ʩʪʨʦʛʦ ʢʦʥʪʨʦʣʠʨʫʷ ʧʦʜʘʯʫ ʢʠʩʣʦʨʦʜʘ, ʪʝʨʤʠʯʝʩʢʠ ʨʘʟʜʝʣʷʶʪʩʷ 

ʠʤʝʶʱʠʝʩʷ  ʚ ʩʦʩʪʘʚʝ ʤʘʩʩʳ ʦʪʭʦʜʦʚ ʫʛʣʝʚʦʜʦʨʦʜʳ, ʧʨʦʠʟʚʦʜʷ ʩʠʥʪʝʪʠʯʝʩʢʠʡ ʛʘʟ. ʍʦʪʷ  ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʙʝʩʢʠʩʣʦʨʦʜʥʳʭ ʪʝʨʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʝʨʝʨʘʙʦʪʢʝ ʦʪʭʦʜʦʚ ʝʱʝ  ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʘʷ ʦʪʨʘʩʣʴ, ʦʥʘ 

ʟʘʥʷʣʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʚ ʧʝʨʝʨʘʙʦʪʢʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʠʜʦʚ ʦʪʭʦʜʦʚ,  ʥʘʧʨ., ʜʣʷ ʰʠʥ ʠ  ʦʪʭʦʜʦʚ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ (ʨʠʩ.6.4.). 

 

 

ʈʠʩ. 6.4. ʇʠʨʦʣʠʪʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʝʨʝʨʘʙʦʪʢʠ ʙʠʦʦʪʭʦʜʦʚ 
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ʇʠʨʦʣʠʟ ʠ ʛʘʟʠʬʠʢʘʮʠʷ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʯʪʦʙʳ ʠʟ ʛʦʤʦʛʝʥʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚʝʨʥʫʪʴ ʵʥʝʨʛʠʶ. ʆʜʥʘʢʦ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʵʪʠʭ 

ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʧʦʪʦʢʦʚ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʛʝʪʝʨʦʛʝʥʥʳ, ʝʱʝ ʨʘʟʚʠʚʘʝʪʩʷ.  

6.5. ʉʨʝʜʩʪʚʘ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʚʨʝʜʥʦʛʦ ʚʣʠʷʥʠʷ ʧʨʦʮʝʩʩʦʚ ʩʛʦʨʘʥʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ   

ɺʣʠʷʥʠʝ ʧʨʦʮʝʩʩʦʚ ʩʞʠʛʘʥʠʷ ʦʪʭʦʜʦʚ ʥʘ ʩʨʝʜʫ ʤʦʞʥʦ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʚʣʠʷʥʠʝ ʥʘ ʚʦʟʜʫʭ, ʚʦʜʫ, 

ʧʦʯʚʫ, ʧʝʡʟʘʞ, ʵʢʦʩʠʩʪʝʤʫ ʠ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ. 

ɺʣʠʷʥʠʝ ʧʨʦʮʝʩʩʦʚ ʩʛʦʨʘʥʠʷ ʥʘ ʚʦʟʜʫʭ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʚʦʟʤʦʞʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ, ʪʘʢʠʭ ʢʘʢ  SO2, NOx, HCl, HF, ʣʝʪʫʯʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʉʆ, CO2,  ʜʠʦʢʩʠʥʦʚ, 

ʜʠʙʝʥʟʦʬʫʨʘʥʘ ʠ  ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ (ʥʘʧʨ., Zn, Pb, Cu, ɸs) ʚ ʚʳʭʣʦʧʥʳʭ  ʛʘʟʘʭ. ɺʣʠʷʥʠʝ ʥʘ ʚʦʜʫ 

ʦʧʨʝʜʝʣʷʶʪ ʢʦʣʠʯʝʩʪʚʦʤ ʦʧʘʩʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʩʪʦʯʥʦʡ ʚʦʜʝ, ʢʦʪʦʨʘʷ ʜʘʣʝʝ ʤʦʞʝʪ ʟʘʩʦʨʠʪʴ ʛʨʫʥʪʦʚʳʝ 

ʚʦʜʳ ʠʣʠ ʦʪʢʨʳʪʳʝ ʙʘʩʩʝʡʥʳ ʚʦʜʳ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ  ʧʦʯʚʫ ʤʦʛʫʪ ʩʦʟʜʘʪʴ 

ʰʣʘʢ, ʧʝʧʝʣ, ʥʝʩʛʦʨʝʚʰʠʝ ʤʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʟʘʭʦʨʦʥʠʪʴ, ʘ ʧʝʡʟʘʞ ʤʦʛʫʪ 

ʜʝʛʨʘʜʠʨʦʚʘʪʴ ʥʝʵʩʪʝʪʠʯʥʳʝ ʚʠʜʳ, ʘ ʪʘʢʞʝ ʥʝʩʦʙʣʶʜʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʚ ʦʪʥʦʰʝʥʠʠ ʢ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʟʝʤʣʠ. ɺ ʙʦʣʝʝ ʰʠʨʦʢʦʤ ʟʥʘʯʝʥʠʠ  ʥʝʢʘʯʝʩʪʚʝʥʥʦ ʚʳʧʦʣʥʝʥʥʦʝ ʩʞʠʛʘʥʠʝ ʦʪʭʦʜʦʚ ʤʦʞʝʪ 

ʧʦʚʣʠʷʪʴ ʥʘ ʵʢʦʩʠʩʪʝʤʫ, ʚʳʟʳʚʘʷ ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʝ ʪʦʢʩʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʘʭ (ʚ ʮʝʧʠ 

ʧʠʪʘʥʠʷ) ʠ ʠʭ ʦʪʨʘʚʣʝʥʠʝ, ʘ ʪʘʢʞʝ ʦʩʪʘʚʠʪʴ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ  ʥʘ ʥʘʩʝʣʝʥʥʳʭ ʤʝʩʪʘʭ. 

ɻʣʘʚʥʳʝ ʧʨʠʯʠʥʳ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ - ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʦʯʠʩʪʥʳʭ ʩʠʩʪʝʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ.  

ʆʩʪʘʪʢʠ ʩʞʠʛʘʥʠʷ 

ʐʣʘʢ ʠ ʧʝʧʝʣ ʬʦʨʤʠʨʫʶʪ ʧʨʠʤʝʨʥʦ 15-20%, ʘ ʣʝʪʫʯʠʝ ʩʦʝʜʠʥʝʥʠʷ ʠ ʧʳʣʴ - ʧʨʠʤʝʨʥʦ 3-5% ʦʪ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʦʙʲʝʤʘ ʦʪʭʦʜʦʚ. ʐʣʘʢ ʩʦʩʪʦʠʪ ʠʟ ʛʨʘʚʠʷ, ʢʘʤʥʝʡ, ʩʪʝʢʣʷʥʥʳʭ ʠ ʤʝʪʘʣʣʠʯʝʩʢʠʭ 

ʠʟʣʠʰʢʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ʃʝʪʫʯʠʝ ʩʦʝʜʠʥʝʥʠʷ ʠ ʧʳʣʴ ʩʦʜʝʨʞʘʪ 

ʪʦʢʩʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʚ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʜʠʦʢʩʠʥʳ, ʩʚʠʥʝʮ, ʢʘʜʤʠʡ ʠ ʜʨʫʛʠʝ ʪʷʞʝʣʳʝ 

ʤʝʪʘʣʣʳ. ʏʘʩʪʦ ʧʝʧʝʣ ʠ ʧʳʣʴ ʦʪ ʫʩʪʨʦʡʩʪʚ ʩʞʠʛʘʥʠʷ ʩʯʠʪʘʶʪ ʦʧʘʩʥʳʤʠ ʠ ʟʘʭʦʨʦʥʷʶʪ ʥʘ ʧʦʣʠʛʦʥʘʭ 

ʦʧʘʩʥʳʭ ʦʪʭʦʜʦʚ. ʏʝʤ ʙʦʣʴʰʝ ʧʝʧʣʘ ʠ ʧʳʣʠ ʠ ʯʝʤ ʦʥʠ ʪʦʢʩʠʯʥʝʝ, ʪʝʤ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʦʯʠʩʪʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʫʩʪʨʦʡʩʪʚʘʭ ʩʞʠʛʘʥʠʷ. ʕʤʠʩʩʠʠ ʚ ʦʩʥʦʚʥʦʤ ʩʦʙʠʨʘʶʪ, ʠʩʧʦʣʴʟʫʷ 

ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʝ ʧʨʠʝʤʥʠʢʠ ʠ ʚʣʘʞʥʳʝ ʬʠʣʴʪʨʳ.  

ɽʩʣʠ ʧʝʧʝʣ ʥʝ ʢʦʥʪʨʦʣʠʨʫʝʤʦ ʟʘʭʦʨʦʥʷʶʪ ʥʘ ʩʚʘʣʢʝ, ʦʥ ʤʦʞʝʪ ʧʦʧʘʩʪʴ ʠʟ ʩʚʘʣʢʠ ʚ ʛʨʫʥʪ ʠ ʚ 

ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ. ɺʦ ʤʥʦʛʠʭ ʛʦʩʫʜʘʨʩʪʚʘʭ ʛʣʘʚʥʳʡ ʤʝʪʦʜ ʦʙʨʘʙʦʪʢʠ - ʟʘʭʦʨʦʥʝʥʠʝ ʧʝʧʣʘ ʚ ʟʘʢʨʳʪʳʭ 

ʷʯʝʡʢʘʭ. ɽʩʣʠ ʧʝʧʝʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʪʘʙʠʣʠʟʠʨʫʶʪ,  ʝʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʦʜʥʘʢʦ 

ʦʧʘʩʝʥʠʝ ʧʦʧʘʜʘʥʠʷ ʪʦʢʩʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʩʨʝʜʫ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʧʦʜ ʚʣʠʷʥʠʝʤ ʚʨʝʤʝʥʠ, ʩʦʭʨʘʥʷʝʪʩʷ. 

ʂʦʥʪʨʦʣʴ ʵʤʠʩʩʠʡ  

ɻʣʘʚʥʳʝ  ʘʩʧʝʢʪʳ ʩʨʝʜʳ (ʨʠʩ.6.5.)  ʫʩʪʨʦʡʩʪʚ ʩʞʠʛʘʥʠʷ ʦʪʭʦʜʦʚ - ʩʦʟʜʘʥʥʳʝ ʵʤʠʩʩʠʠ ʚ ʚʦʟʜʫʭ - 

ʪʘʢʠʝ ʢʘʢ ʦʢʩʠʜʳ ʘʟʦʪʘ (NOx), ʦʢʩʠʜ ʫʛʣʝʨʦʜʘ (ʉʆ), ʢʠʩʣʦʪʥʳʝ ʛʘʟʳ - ʜʚʫʦʢʠʩʴ ʩʝʨʳ ʠ ʭʣʦʨʠʩʪʳʡ 

ʚʦʜʦʨʦʜ, ʪʚʝʨʜʳʝ ʯʘʩʪʠʮʳ, ʧʦʣʠʘʨʦʤʘʪʠʯʝʩʢʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ, ʠ ʚʝʱʝʩʪʚʘ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʳʭ ʝʩʪʴ ʭʣʦʨ. 

ʅʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ (ʩʚʠʥʝʮ, ʨʪʫʪʴ, ʤʳʰʴʷʢ, ʢʘʜʤʠʡ ʠ ʭʨʦʤ) ʠ ʜʠʦʢʩʠʥʳ - ʩʘʤʳʝ 

ʚʨʝʜʥʳʝ ʵʤʠʩʩʠʠ ʧʨʦʮʝʩʩʦʚ ʩʞʠʛʘʥʠʷ. 

ʉʦʝʜʠʥʝʥʠʷ NOx ʦʙʨʘʟʫʶʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʳʩʦʢʦʛʦ ʩʞʠʛʘʥʠʷ, ʧʨʠ ʦʢʠʩʣʝʥʠʠ ʩʚʦʙʦʜʥʦʛʦ 

ʘʟʦʪʘ. ʀʥʲʝʢʮʠʠ ʘʤʤʦʥʠʷ ʠʣʠ ʢʘʨʙʘʤʠʜʘ ʚ ʢʘʤʝʨʝ ʛʦʨʝʥʠʷ ʤʦʛʫʪ ʧʨʝʚʨʘʪʠʪʴ ʦʢʩʠʜ  ʘʟʦʪʘ ʦʙʨʘʪʥʦ ʚ  ʘʟʦʪ, 

ʦʜʥʘʢʦ ʵʪʦ ʜʦʨʦʛʦʡ ʧʨʦʮʝʩʩ ʪʦʣʴʢʦ ʩ 60% ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ. ʆʢʩʠʜʳ ʘʟʦʪʘ, ʢʦʪʦʨʳʝ ʥʝ ʦʪʬʠʣʴʪʨʦʚʘʥʳ, 

ʧʦʧʘʜʘʶʪ ʚ ʘʪʤʦʩʬʝʨʫ ʚʤʝʩʪʝ ʩ ʜʳʤʦʚʳʤʠ ʛʘʟʘʤʠ ʠ ʬʦʨʤʠʨʫʶʪ ʩʤʦʛ ʠ ʢʠʩʣʦʪʥʳʝ ʜʦʞʜʠ.  
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ʆʪʭʦʜʳ ʢʘʢ 
ʩʳʨʴʝ 

ʉʞʠʛʘʥʠʝ ʕʤʠʩʩʠʠ ʚ ʚʦʟʜʫʭ (SOx, NOx, 
ʧʳʣʴ, ʢʠʩʣʦʪʥʳʝ ʜʦʞʜʠ, 

ʜʠʦʢʩʠʥʳ, N2O, CO2, ʠ ʪ.ʜ.) 

ʕʤʠʩʩʠʠ: ʧʝʧʝʣ & ʦʩʪʘʪʢʠ 
ʦʯʠʩʪʢʠ ʜʳʤʦʚʳʭ ʛʘʟʦʚ  

(ʦʧʘʩʥʳʝ ʦʪʭʦʜʳ) 

ʕʤʠʩʩʠʠ ʚ 
ʚʦʜʫ 

ʐʣʘʢ (ʩʚʘʣʢʘ,  
cʪʨʦʠʪʝʣʴʩʪʚʦ)  

ʇʨʦʜʫʢʪ: 
ʵʥʝʨʛʠʷ 

 

ʈʠʩ. 6.5. ɸʩʧʝʢʪʳ ʩʨʝʜʳ ʧʨʦʮʝʩʩʦʚ  ʩʞʠʛʘʥʠʷ 

 

ɼʠʦʢʩʠʥʳ. ɼʠʦʢʩʠʥʳ ʥʘʭʦʜʷʪʩʷ ʚ ʧʝʧʣʝ ʠ ʚ ʜʳʤʦʚʳʭ ʛʘʟʘʭ. ʆʥʠ ʦʙʨʘʟʫʶʪʩʷ ʧʨʠ ʩʛʦʨʘʥʠʠ 

ʭʣʦʨʦʩʦʜʝʨʞʘʱʠʭ ʤʘʪʝʨʠʘʣʦʚ. ɺ ʧʦʪʦʢʝ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʩʘʤʦʝ ʙʦʣʴʰʦʝ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʘ ʫ ʧʣʘʩʪʤʘʩʩ 

ʇɺʍ (ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜʘ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʜʠʥ ʠʟ ʤʝʪʦʜʦʚ ʫʤʝʥʴʰʝʥʠʷ ʧʦʷʚʣʝʥʠʷ ʜʠʦʢʩʠʥʦʚ, ʵʪʦ: 

ʦʪʩʦʨʪʠʨʦʚʢʘ ʇɺʍ  ʤʘʪʝʨʠʘʣʦʚ ʦʪ ʧʦʪʦʢʘ ʩʞʠʛʘʝʤʳʭ ʦʪʭʦʜʦʚ. ɼʠʦʢʩʠʥʳ ʤʦʞʥʦ ʫʤʝʥʴʰʠʪʴ, ʩʞʠʛʘʷ ʚ 

ʦʯʝʥʴ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʚʳʰʝ 980
0
 C. ʆʜʥʘʢʦ ʩʞʠʛʘʥʠʝ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʫʚʝʣʠʯʠʚʘʝʪ 

ʢʦʣʠʯʝʩʪʚʦ ʜʨʫʛʠʭ ʵʤʠʩʩʠʡ, ʪʘʢʠʭ ʢʘʢ NOx, ʚ ʘʪʤʦʩʬʝʨʫ.  

ʂʦʥʮʝʥʪʨʘʮʠʷ  ʚ ʚʦʟʜʫʭʝ ʵʤʠʩʩʠʡ, ʢʦʪʦʨʳʝ ʧʦʷʚʣʷʶʪʩʷ ʚ ʧʨʦʮʝʩʩʘʭ ʩʞʠʛʘʥʠʷ, ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ 

ʩʳʨʴʷ, ʪʝʭʥʦʣʦʛʠʠ ʩʞʠʛʘʥʠʷ, ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʠ ʜʝʡʩʪʚʠʷ ʢʦʥʩʪʨʫʢʮʠʠ  ʫʩʪʨʦʡʩʪʚ. ʂʘʢ ʤʥʦʛʦ ʵʤʠʩʩʠʡ 

ʤʦʞʥʦ ʦʯʠʩʪʠʪʴ, ʟʘʚʠʩʠʪ ʦʪ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʩʞʠʛʘʥʠʷ ʠ ʦʪ ʩʦʩʪʘʚʘ ʩʞʠʛʘʝʤʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. ʕʤʠʩʩʠʠ ʪʦʢʩʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʤʦʞʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʪʴ, ʠʩʧʦʣʴʟʫʷ ʭʦʨʦʰʠʝ ʤʝʪʦʜʳ  

ʢʦʥʪʨʦʣʷ ʠ ʦʯʠʩʪʢʠ ʵʤʠʩʩʠʡ ʠ ʭʦʨʦʰʠʝ ʫʩʪʨʦʡʩʪʚʘ. ʅʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʚʳʧʣʘʪ 

ʫʩʪʨʦʡʩʪʚ ʩʞʠʛʘʥʠʷ ʬʦʨʤʠʨʫʶʪ ʠʤʝʥʥʦ ʦʯʠʩʪʥʳʝ ʚʳʧʣʘʪʳ.  

ʅʝʢʦʪʦʨʳʝ ʠʟ ʛʘʟʦʦʙʨʘʟʥʳʭ ʵʤʠʩʩʠʡ ʣʝʛʢʦ ʦʯʠʱʘʝʤʳ. ʅʘʧʨʠʤʝʨ, ʢʠʩʣʦʪʥʳʝ ʛʘʟʳ ʤʦʞʥʦ ʣʝʛʢʦ 

ʩʦʙʨʘʪʴ, ʠʩʧʦʣʴʟʫʷ ʪʢʘʥʝʚʳʝ ʬʠʣʴʪʨʳ  ʠ ʩʦʜʝʨʞʘʱʠʝ ʱʝʣʦʯʴ ʚʣʘʞʥʳʝ ʩʢʨʫʙʝʨʳ. ɼʨʫʛʠʝ ʟʘʛʨʷʟʥʠʪʝʣʠ, 

ʢʘʢ ʜʠʦʢʩʠʥʳ, ʤʝʪʘʣʣʳ ʠ NOx, ʪʨʝʙʫʶʪ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʦʯʠʩʪʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʪʘʢʠʝ ʢʘʢ 

ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʝ ʬʠʣʴʪʨʳ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʬʠʣʴʪʨʳ ʘʢʪʠʚʥʦʛʦ ʫʛʣʷ.  

ɼʳʤʦʚʳʝ ʛʘʟʳ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʤʥʦʛʦ ʪʦʢʩʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʧʦʵʪʦʤʫ ʠʭ ʥʫʞʥʦ ʪʱʘʪʝʣʴʥʦ ʦʯʠʩʪʠʪʴ 

ʧʝʨʝʜ ʪʝʤ, ʢʘʢ ʚʳʚʝʩʪʠ ʚ ʘʪʤʦʩʬʝʨʫ. ʕʪʦ ʩʘʤʘʷ ʜʦʨʦʛʘʷ ʦʯʠʩʪʥʘʷ ʯʘʩʪʴ  ʫʩʪʨʦʡʩʪʚ ʩʞʠʛʘʥʠʷ, ʠ ʟʘ ʵʪʠʤ 

ʪʱʘʪʝʣʴʥʦ ʥʘʙʣʶʜʘʶʪ ʢʦʥʪʨʦʣʠʨʫʶʱʠʝ ʦʨʛʘʥʳ. ʆʪ  ʦʯʠʩʪʢʠ ʜʳʤʦʚʳʭ ʛʘʟʦʚ ʦʩʪʘʝʪʩʷ ʩʪʦʯʥʘʷ ʚʦʜʘ ʠ ʠʣ, 

ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʪʨʝʙʫʶʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʦʯʠʩʪʢʫ ʠ ʙʦʣʴʰʠʝ ʟʘʪʨʘʪʳ.  

ʏʪʦʙʳ ʦʛʨʘʥʠʯʠʪʴ ʦʙʲʝʤ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ, ʚ ʛʦʩʫʜʘʨʩʪʚʘʭ ɽʉ ʧʨʠʥʷʪʳʝ ʧʨʘʚʠʣʘ ʦʙ ʦʙʨʘʟʦʚʘʥʠʠ ʠ 

ʜʝʡʩʪʚʠʠ ʩʞʠʛʘʶʱʠʭ ʟʘʚʦʜʦʚ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ, ʯʪʦ ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʩʥʘʙʞʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʛʘʟʦʦʯʠʩʪʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʵʪʦ: 

¶ ʩʠʩʪʝʤʘ ʤʘʪʝʨʯʘʪʳʭ ʬʠʣʴʪʨʦʚ ʠʣʠ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʝ ʧʨʠʝʤʥʠʢʠ ʜʣʷ ʬʠʣʴʪʨʘʮʠʠ ʧʳʣʠ ʠ ʯʘʩʪʠʮ 

ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ 

¶ ʦʯʠʩʪʠʪʝʣʠ ʛʘʟʦʚ - ʚʣʘʞʥʳʝ ʠʣʠ ʩʫʭʠʝ ʩʢʨʫʙʝʨʳ 

¶ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʢʦʪʦʨʳʝ ʥʘʜʦ ʦʙʝʩʧʝʯʠʪʴ ʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ. 
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ɼʦʧʫʩʪʠʤʳʝ  ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʚʳʭʦʜʷʱʠʭ ʛʘʟʘʭ ʠ ʚ ʩʪʦʯʥʦʡ ʚʦʜʝ ʦʛʨʘʥʠʯʝʥʳ  

ʜʠʨʝʢʪʠʚʦʡ ʩʨʝʜʳ ʛʦʩʫʜʘʨʩʪʚ ɽʉ.  

ɺ  ʪʘʙʣʠʮʝ 6.5.  ʜʘʥʳ ʜʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ ʵʤʠʩʩʠʡ ʚ ʚʦʟʜʫʭ ʦʪ ʫʩʪʨʦʡʩʪʚ ʩʞʠʛʘʥʠʷ, ʘ ʚ ʪʘʙʣʠʮʝ 6.6. 

- ʚ ʩʪʦʯʥʫʶ ʚʦʜʫ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʠʨʝʢʪʠʚʦʡ ɽʉ 94/67/EC  ʦ ʩʞʠʛʘʥʠʠ ʦʧʘʩʥʳʭ 

ʦʪʭʦʜʦʚ. 

ʊʘʙʣʠʮʘ 6.5. 

ɼʦʧʫʩʪʠʤʳʡ ʧʨʝʜʝʣ ʵʤʠʩʩʠʡ ʚ ʚʦʟʜʫʭ ʦʪ ʫʩʪʨʦʡʩʪʚ ʩʞʠʛʘʥʠʷ 

 ʇʘʨʘʤʝʪʨ ʆʛʨʘʥʠʯʠʚʘʶʱʠʝ ʵʤʠʩʩʠʠ ʟʥʘʯʝʥʠʷ, ʤʛ/ʤ3 

ʄʦʥʦʢʩʠʜ ʫʛʣʝʨʦʜʘ, CO 50 

ʇʳʣʴ 10 

ʆʙʱʠʡ ʦʨʛʘʥʠʯʝʩʢʠʡ ʫʛʣʝʨʦʜ, TOC 10 

ʍʣʦʨʠʩʪʳʡ ʚʦʜʦʨʦʜ, HCl 10 

ʌʪʦʨʠʩʪʳʡ ʚʦʜʦʨʦʜ, HF 1 

ɼʚʫʦʢʠʩʴ ʩʝʨʳ, SO2 50 

ʂʘʜʤʠʡ ʠ ʝʛʦ ʩʦʝʜʠʥʝʥʠʷ, Cd 0,05 

ʊʘʣʣʠʡ ʠ ʝʛʦ ʩʦʝʜʠʥʝʥʠʷ,Tl 0,05 

ʈʪʫʪʴ ʠ ʝʝ ʩʦʝʜʠʥʝʥʠʷ  0,05 

ʉʫʨʴʤʘ ʠ ʝʝ ʩʦʝʜʠʥʝʥʠʷ  0,5 

ʄʳʰʴʷʢ ʠ ʝʛʦ ʩʦʝʜʠʥʝʥʠʷ 

ʉʚʠʥʝʮ ʠ ʝʛʦ ʩʦʝʜʠʥʝʥʠʷ 

ʍʨʦʤ ʠ ʝʛʦ ʩʦʝʜʠʥʝʥʠʷ 

ʂʦʙʘʣʴʪ ʠ ʝʛʦ ʩʦʝʜʠʥʝʥʠʷ 

ʄʝʜʴ ʠ ʝʝ ʩʦʝʜʠʥʝʥʠʷ  

ʄʘʨʛʘʥʝʮ ʠ ʝʛʦ ʩʦʝʜʠʥʝʥʠʷ 

ʅʠʢʝʣʴ ʠ ʝʛʦ ʩʦʝʜʠʥʝʥʠʷ 

ɺʘʥʘʜʠʡ ʠ ʝʛʦ ʩʦʝʜʠʥʝʥʠʷ 

ʆʣʦʚʦ ʠ ʝʛʦ ʩʦʝʜʠʥʝʥʠʷ 

ɼʠʦʢʩʠʥʳ 0,1 ʥʛ/ʤ3 

 

ʊʘʙʣʠʮʘ 6.6.  

ɼʦʧʫʩʪʠʤʳʡ ʧʨʝʜʝʣ ʵʤʠʩʩʠʡ ʚ ʚʦʜʫ ʦʪ ʫʩʪʨʦʡʩʪʚ ʩʞʠʛʘʥʠʷ 

ʇʘʨʘʤʝʪʨ ʆʛʨʘʥʠʯʠʚʘʶʱʠʝ ʵʤʠʩʩʠʠ ʟʥʘʯʝʥʠʷ, ʤʛ/ʣ3 

ʆʧʨʝʜʝʣʝʥʥʳʝ ʚ ɼʠʨʝʢʪʠʚʝ ʦʙʱʠʝ ʪʚʝʨʜʳʝ ʦʩʪʘʪʢʠ  20 ʤʛ/ʣ2 

ʂʘʜʤʠʡ ʠ ʝʛʦ ʩʦʝʜʠʥʝʥʠʷ, Cd 0,02 ʤʛ/ʣ3 0,05 ʤʛ/ʣ2 

ʊʘʣʣʠʡ ʠ ʝʛʦ ʩʦʝʜʠʥʝʥʠʷ, Tl 

ʈʪʫʪʴ ʠ ʝʝ ʩʦʝʜʠʥʝʥʠʷ 0,01 ʤʛ/ʣ3 0,02 ʤʛ/ʣ2 

ʉʫʨʴʤʘ ʠ ʝʝ ʩʦʝʜʠʥʝʥʠʷ  5 ʤʛ/ʣ2 

 ʄʳʰʴʷʢ ʠ ʝʛʦ ʩʦʝʜʠʥʝʥʠʷ 

ʉʚʠʥʝʮ ʠ ʝʛʦ ʩʦʝʜʠʥʝʥʠʷ 

ʍʨʦʤ ʠ ʝʛʦ ʩʦʝʜʠʥʝʥʠʷ 

ʂʦʙʘʣʴʪ ʠ ʝʛʦ ʩʦʝʜʠʥʝʥʠʷ 

ʄʝʜʴ ʠ ʝʝ ʩʦʝʜʠʥʝʥʠʷ  

ʄʘʨʛʘʥʝʮ ʠ ʝʛʦ ʩʦʝʜʠʥʝʥʠʷ 

ʅʠʢʝʣʴ ʠ ʝʛʦ ʩʦʝʜʠʥʝʥʠʷ 

ɺʘʥʘʜʠʡ ʠ ʝʛʦ ʩʦʝʜʠʥʝʥʠʷ 

ʆʣʦʚʦ ʠ ʝʛʦ ʩʦʝʜʠʥʝʥʠʷ 

ɼʠʦʢʩʠʥʳ 0,5 ʤʛ/ʣ 

 

ʋʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʯʠʩʪʢʠ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʧʨʦʮʝʩʩʘʭ ʩʞʠʛʘʥʠʷ 

ʎʠʢʣʦʥʳ. ʕʪʦ ʯʘʩʪʦ ʧʝʨʚʘʷ ʩʦʩʪʘʚʥʘʷ ʯʘʩʪʴ ʦʯʠʩʪʥʳʭ ʫʩʪʨʦʡʩʪʚ ʜʳʤʦʚʳʭ ʛʘʟʦʚ. ʎʠʢʣʦʥʳ 

ʵʬʬʝʢʪʠʚʥʝʝ ʩʦʙʠʨʘʶʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʦʣʴʰʠʝ ʪʚʝʨʜʳʝ ʯʘʩʪʠʮʳ, ʥʘʧʨ. ʢʨʦʰʢʫ ʜʨʝʚʝʩʠʥʳ. ʋ ʥʠʭ ʧʨʦʩʪʦʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʠ ʠʭ ʥʝʜʦʨʦʛʦ ʫʩʪʘʥʦʚʠʪʴ.  

ʄʘʪʝʨʯʘʪʳʝ ʬʠʣʴʪʨʳ ʭʦʨʦʰʦ ʩʦʙʠʨʘʶʪ ʯʘʩʪʠʮʳ ʤʘʣʝʥʴʢʦʛʦ ʨʘʟʤʝʨʘ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʦʧʘʩʥʳ, ʥʘʧʨ. 

ʧʳʣʴ, ʩʦʜʝʨʞʘʱʘʷ ʘʪʦʤʳ  ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ . ʆʥʠ ʦʪʥʦʩʠʪʝʣʴʥʦ  ʜʦʨʦʛʠ.   
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ʕʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʝ ʬʠʣʴʪʨʳ ʩʨʘʚʥʠʪʝʣʴʥʦ ʩ ʮʠʢʣʦʥʘʤʠ ʠʩʧʦʣʴʟʫʶʪʩʷ  ʜʣʷ ʩʙʦʨʘ ʯʘʩʪʠʮ 

ʤʘʣʝʥʴʢʠʭ ʨʘʟʤʝʨʦʚ, ʠ ʦʥʠ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʯʠʩʪʢʠ ʜʳʤʦʚʳʭ ʛʘʟʦʚ. ʆʥʠ  ʜʦʚʦʣʴʥʦ ʜʦʨʦʛʠʝ.  

ʉʢʨʫʙʙʝʨʳ ɺʝʥʪʫʨʠ ʩʦʙʠʨʘʶʪ ʦʯʝʥʴ ʤʘʣʝʥʴʢʠʝ (ʤʝʥʴʰʝ ʤʠʢʨʦʥʘ) ʪʚʝʨʜʳʝ ʯʘʩʪʠʮʳ ʜʳʤʦʚʳʭ 

ʛʘʟʦʚ. ʉʢʨʫʙʙʝʨʳ ɺʝʥʪʫʨʠ   ʦʩʦʙʝʥʥʦ ʛʦʜʥʳ, ʢʦʛʜʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʳʤʦʚʳʝ ʛʘʟʳ ʥʫʞʥʦ ʦʯʠʩʪʠʪʴ ʢʘʢ ʦʪ 

ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ, ʪʘʢ ʠ ʦʪ ʢʠʩʣʦʪʥʳʭ ʛʘʟʦʚ.  

ɻʘʟʦʚʳʝ ʩʢʨʫʙʙʝʨʳ  ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʠʤʝʶʱʠʝʩʷ ʚ ʜʳʤʦʚʳʭ ʛʘʟʘʭ ʢʠʩʣʦʪʥʳʭ 

ʚʝʱʝʩʪʚ, ʪʘʢʠʝ ʢʘʢ ʭʣʦʨʠʩʪʳʡ ʚʦʜʦʨʦʜ ʠ ʩʝʨʦʚʦʜʦʨʦʜ.  

ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʪʦʢʩʠʯʝʩʢʠʭ ʵʤʠʩʩʠʡ ʦʪ ʫʩʪʨʦʡʩʪʚ ʩʞʠʛʘʥʠʷ ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʥʳ ʧʨʝʚʝʥʪʠʚʥʳʝ, 

ʠʣʠ ʟʘʨʘʥʝʝ ʟʘʱʠʱʘʶʱʠʝ ʧʦʜʭʦʜʳ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʜʳʤʦʚʳʭ ʛʘʟʘʭ 

ʩʘʤʳʡ ʵʬʬʝʢʪʠʚʥʳʡ ʤʝʪʦʜ - ʦʪʜʝʣʠʪʴ ʠʟ ʦʪʭʦʜʦʚ ʪʘʢʠʝ ʧʨʝʜʤʝʪʳ, ʢʘʢ ʙʘʪʘʨʝʡʢʠ (ʙʳʪʦʚʳʝ) ʠ ʢʨʘʩʢʠ.  

6.6. ɺʦʟʚʨʘʱʝʥʠʝ ʵʥʝʨʛʠʠ  

ɽʩʣʠ ʚ ʫʩʪʨʦʡʩʪʚʝ ʩʛʦʨʘʥʠʷ ʦʪ ʦʪʭʦʜʦʚ ʚʦʟʚʨʘʱʘʶʪ ʵʥʝʨʛʠʶ, ʪʦʛʜʘ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ  ʜʦʭʦʜʳ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʠ ʪʝʧʣʘ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʤʝʥʴʰʘʷ ʨʘʩʭʦʜʳ ʥʘ 

ʧʨʦʮʝʩʩʳ ʩʞʠʛʘʥʠʷ ʦʪʭʦʜʦʚ. ʇʨʠ ʨʦʩʪʝ  ʟʘʪʨʘʪ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ,   ʚʩʝʛʜʘ ʧʦʚʳʰʘʝʪʩʷ ʠʥʪʝʨʝʩ ʢ 

ʚʦʟʚʨʘʱʝʥʠʶ ʵʥʝʨʛʠʠ ʚ ʧʨʦʮʝʩʩʘʭ ʩʞʠʛʘʥʠʷ ʦʪʭʦʜʦʚ. ɺ ʧʨʦʮʝʩʩʝ ʛʦʨʝʥʠʷ ʚ ʦʩʥʦʚʥʦʤ ʵʥʝʨʛʠʶ ʩʦʜʝʨʞʘʪ 

ʜʳʤʦʚʳʝ ʛʘʟʳ. ʉ ʧʦʤʦʱʴʶ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ ʦʥʘ  ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʧʘʨ ʚ ʧʘʨʦʚʦʤ ʢʦʪʣʝ. ʇʘʨ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʠʣʠ  ʦʪʚʝʩʪʠ ʥʘ ʛʘʟʦʚʫʶ ʪʫʨʙʠʥʫ, ʢʦʪʦʨʘʷ ʛʝʥʝʨʠʨʫʝʪ ʵʣʝʢʪʨʠʯʝʩʪʚʦ.  

ʄʝʪʦʜ ʩʞʠʛʘʥʠʝ ʦʪʭʦʜʦʚ ʩ ʚʦʟʚʨʘʱʝʥʠʝʤ ʵʥʝʨʛʠʠ ʟʘʚʠʩʠʪ ʦʪ ʩʣʝʜʫʶʱʠʭ ʢʨʠʪʝʨʠʝʚ (Rand, Haukohl et 

al. 2000):  

¶ ʍʦʨʦʰʦ ʬʫʥʢʮʠʦʥʠʨʫʶʱʘʷ ʩʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʜʝʡʩʪʚʫʶʪ ʫʞʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ; 

¶ ʊʚʝʨʜʳʝ ʦʪʭʦʜʳ ʟʘʭʦʨʦʥʝʥʳ ʥʘ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʦʣʠʛʦʥʘʭ; 

¶ ʆʙʲʝʤ ʜʦʩʪʘʚʢʠ ʦʪʭʦʜʦʚ ʩʪʘʙʠʣʝʥ ʠ  ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ 200 000 ʪ/ʛʦʜ; 

¶ ʊʝʧʣʦʪʚʦʨʥʦʩʪʴ ʦʪʭʦʜʦʚ ʦʧʨʝʜʝʣʝʥʘ ʠ  ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ 7 Mɼʞ/ʢʛ; 

¶ ɽʩʪʴ ʩʪʘʙʠʣʴʥʳʡ ʩʧʨʦʩ ʥʘ ʛʝʥʝʨʠʨʦʚʘʥʥʫʶ ʵʥʝʨʛʠʶ (ʜʣʷ ʪʝʧʣʘ ʠʣʠ ʵʣʝʢʪʨʠʯʝʩʪʚʘ); 

¶ ʇʣʘʪʘ ʟʘ ʦʙʨʘʙʦʪʢʫ ʦʪʭʦʜʦʚ ʘʜʝʢʚʘʪʥʘ ʠ ʥʝʠʟʤʝʥʥʘ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʧʦʜʨʷʜ; 

¶ ɺ ʧʦʣʠʪʠʢʝ ʠ ʚ ʧʣʘʥʠʨʦʚʘʥʠʠ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʥʝ 

ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʥʘ ʜʦʣʛʠʡ ʩʨʦʢ (ʥʘʧʨ., ʥʘ ʩʣʝʜʫʶʱʠʝ 10-15 ʣʝʪ). 

 

ʊʝʭʥʦʣʦʛʠʷ  ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ  ʢʘʢ ʪʦʧʣʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ ʦʧʨʝʜʝʣʷʝʪ, ʯʪʦ ʜʣʷ ʦʪʭʦʜʦʚ ʥʝʦʙʭʦʜʠʤʘ ʪʱʘʪʝʣʴʥʘʷ ʧʝʨʚʠʯʥʘʷ ʦʙʨʘʙʦʪʢʘ, ʢʦʪʦʨʘʷ 

ʚʢʣʶʯʘʝʪ ʦʪʩʦʨʪʠʨʦʚʳʚʘʥʠʝ ʚʣʘʞʥʳʭ ʬʨʘʢʮʠʡ, ʠʥʝʨʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʪ.ʜ., ʯʪʦʙʳ ʜʦʙʳʪʴ ʩʳʨʴʝ ʩ 

ʚʳʩʦʢʦʡ ʪʝʧʣʦʝʤʢʦʩʪʴʶ.  

ɺ ʦʪʜʝʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚʘʭ ʩʫʱʝʩʪʚʫʶʪ ʥʘʮʠʦʥʘʣʴʥʳʝ ʠʥʠʮʠʘʪʠʚʳ (ʥʘʧʨ., ʚ ɻʝʨʤʘʥʠʠ, ʚ 

ʌʠʥʣʷʥʜʠʠ, ʚ ʀʪʘʣʠʠ, ʚ ɻʦʣʣʘʥʜʠʠ), ʢʘʢ ʫʤʝʥʴʰʠʪʴ ʚʣʠʷʥʠʝ ʫʩʪʨʦʡʩʪʚ ʩʞʠʛʘʥʠʷ ʥʘ ʩʨʝʜʫ, ʠ ʧʦʵʪʦʤʫ  

ʧʨʦʚʦʜʠʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʧʣʠʚʘ ʦʪʭʦʜʦʚ ʚ ʜʨʫʛʠʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʥʘʧʨʠʤʝʨ, ʚ ʮʝʤʝʥʪʥʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝ, ʥʘʧʨ. ʚ ʐʚʝʮʠʠ ʠ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ (ʪʘʙʣʠʮʘ 6.7.). ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʠʟ ʥʠʭ ï ʧʨʦʮʝʩʩʳ 

ʩʦʚʤʝʩʪʥʦʛʦ ʩʞʠʛʘʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʢʨʦʤʝ ʦʪʭʦʜʦʚ ʠʩʧʦʣʴʟʫʶʪ ʪʘʢʞʝ ʜʨʫʛʠʝ ʚʠʜʳ ʪʦʧʣʠʚʘ. ʆʜʥʘʢʦ ʫ 

ʩʦʚʤʝʩʪʥʦʛʦ ʩʞʠʛʘʥʠʷ ʩʚʦʠ ʫʩʣʦʚʠʷ - ʦʥʦ ʧʦʜʯʠʥʷʝʪʩʷ ʜʠʨʝʢʪʠʚʝ ʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʀʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ 

ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ, ʠ ʜʣʷ ʥʝʛʦ ʥʝʦʙʭʦʜʠʤʳ ʨʘʟʨʝʰʝʥʠʷ. ʏʘʩʪʦ  ʨʘʟʨʝʰʝʥʠʷ ʫʢʘʟʳʚʘʶʪ ʤʠʥʠʤʘʣʴʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʢʘʯʝʩʪʚʘ, ʢʘʢʠʝ ʥʫʞʥʦ ʩʦʙʣʶʜʘʪʴ, ʝʩʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʪʭʦʜʳ ʢʘʢ ʪʦʧʣʠʚʦ.  
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ʊʘʙʣʠʮʘ 6.7. 

ʇʨʠʤʝʥʝʥʠʝ ʚʪʦʨʠʯʥʦʛʦ ʪʦʧʣʠʚʘ ʚ ɽʚʨʦʧʝ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʧʣʠʚʘ: 1   -   ʧʨʦʠʟʚʦʜʩʪʚʦ ʮʝʤʝʥʪʘ  

                                           2   -   ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʥʝʨʛʠʠ; 

                                           3   -   ʜʨʫʛʠʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʦʮʝʩʩʳ  

ʆʪʭʦʜʳ/ɻʦʩʫʜʘʨʩʪʚʦ AT BE DK FI  FR DE NL SE UK 

ʐʠʥ r 1 1  1 1 1  (1) 1 

ʈʘʩʪʚʦʨʠʪʝʣʠ 1 1   1 1 1,2 1 1 

ʇʣʘʩʪʤʘʩʩʘ  1 1 1   1,3 1 1 (1) 

ɸʚʪʦʠʟʣʠʰʢʠ    1 2       

ɹʫʤʘʛʘ/ʢʘʨʪʦʥ  1 1 1,3   1 1  1,2 

ʆʪʭʦʜr ʞʠʚʦʪʥʳʭ  1,2 1,2 2  1  1,2  (2) 

ʆʪʨʘʙʦʪʘʥʥʳʝ ʤʘʩʣʘ  1 1 (2)  1 1   1,2 

ʆʧʠʣʢʠ 3 1    3    

ɼʝʨʝʚʦ 2  1  2 1 2 2 2 

ʀʣ ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʙʫʤʘʛʠ  

1,3     3 1,2   

ʀʣ ʩʪʦʯʥʳʭ ʚʦʜ   1(2) 1   (2) 1,2  1 

ʉʦʣʦʤʘ 3        (2) 

ʊʝʢʩʪʠʣʴ  1 1   1    

ɼʨʫʛʦʝ 2,3  2,3  2 1,2,3 1,2  1 

ʀʩʪʦʯʥʠʢ: (ɽʉ 2003), ʩʪʨ.: 43. 

 

ɻʣʘʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʪʦʧʣʠʚʘ - ʪʝʧʣʦʝʤʢʦʩʪʴ, ʚʣʘʞʥʦʩʪʴ, ʩʦʜʝʨʞʘʥʠʝ ʧʝʧʣʘ, ʭʣʦʨʘ ʠ ʩʝʨʳ. ʂʘʯʝʩʪʚʦ 

ʪʦʧʣʠʚʘ ʠʟ ʦʪʭʦʜʦʚ, ʧʨʠʰʝʜʰʠʭ ʠʟ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚ ʌʠʥʣʷʥʜʠʠ, ʜʘʥʦ ʚ ʪʘʙʣʠʮʝ 6.8. 

ʊʘʙʣʠʮʘ 6.8. 

ʂʘʯʝʩʪʚʦ  ʪʦʧʣʠʚʘ ʠʟ ʦʪʭʦʜʦʚ, ʧʨʠʰʝʜʰʠʭ ʠʟ  ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʚ ʌʠʥʣʷʥʜʠʠ 

ʀʩʪʦʯʥʠʢ 

ʦʪʭʦʜʦʚ 

ʊʝʧʣʦʝʤʢʦʩʪʴ, 

(Mɼʞ/ʢʛ) 

ʉʦʜʝʨʞʘʥʠʝ 

ʧʝʧʣʘ  (%w) 

ʉʦʜʝʨʞʘʥʠʝ 

ʭʣʦʨʘ (%w) 

ʉʦʜʝʨʞʘʥʠʝ 

ʩʝʨʳ (%w) 

ʂʦʣʠʯʝʩʪʚʦ 

ʚʣʘʞʥʦʩʪʠ 

(%w) 

ɼʦʤʘʰʥʠʝ 

ʭʦʟʷʡʩʪʚʘ 
13-16 5 ï10  0.3 ï1  01 ï0.2  25 -35  

ʂʦʤʤʝʨʯʝʩʢʠʝ 

ʦʨʛʘʥʠʟʘʮʠʠ 
16-20 5-7  <0.1-0.2  <0.1  10-20  

ʀʥʜʫʩʪʨʠʘʣʴʥʳʝ 

ʦʪʭʦʜʳ 
18-21 10-15  0.2-1   3-10  

ʆʪʭʦʜʳ 

ʜʝʤʦʥʪʘʞʘ ʠ 

ʩʥʦʩʘ 

14-15 1-5  <0.1  <0.1  15-25  

ʀʩʪʦʯʥʠʢ: (ɽʉ 2003), ʩʪʨ.: 51. 

 

ʉʞʠʛʘʥʠʝ ʦʪʭʦʜʦʚ ʩ ʚʦʟʚʨʘʱʝʥʠʝʤ ʵʥʝʨʛʠʠ ʚ ʐʚʝʮʠʠ  

ɺ  2003 ʛʦʜʫ ʐʚʝʮʠʷ ʩʦʞʛʣʘ ʧʨʠʤʝʨʥʦ 3,1 ʤʝʛʘʪʦʥʥ ʪʚʝʨʜʳʭ ʦʪʭʦʜʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʙʳʪʦʚʳʝ ʦʪʭʦʜʳ 

ʩʬʦʨʤʠʨʦʚʘʣʠ 1,9 ʤʝʛʘʪʦʥʥ (210 ʢʛ ʥʘ ʞʠʪʝʣʷ) ʠ ʧʨʦʤʳʰʣʝʥʥʳʝ 1,2 ʤʝʛʘʪʦʥʥ, ʠʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 60% ʠ 

40%. ʉʞʠʛʘʥʠʝ ʛʝʥʝʨʠʨʦʚʘʣʦ 8,6 Tɺʪʯ ʪʝʧʣʦʵʥʝʨʛʠʠ ʠ 0,7 ʊɺʪʯ ʵʣʝʢʪʨʠʯʝʩʪʚʘ. 95%  ʪʝʧʣʦʵʥʝʨʛʠʠ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʪʦʧʣʝʥʠʷ, ʫʜʦʚʣʝʪʚʦʨʠʚ ʧʨʠʤʝʨʥʦ 15% ʦʪ ʦʙʱʝʛʦ ʟʘʧʨʦʩʘ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʦʪʦʧʣʝʥʠʷ. 

ɺ ʐʚʝʮʠʠ ʤʦʱʥʦʩʪʠ ʩʞʠʛʘʥʠʷ ʨʦʩʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʨʠʨʦʩʪʦʤ ʢʦʣʠʯʝʩʪʚʘ ʦʪʭʦʜʦʚ (ʪʘʙʣʠʮʘ 6.9.). 
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ʊʘʙʣʠʮʘ 6.9. 

ʀʟʤʝʥʝʥʠʷ ʚ ʢʦʣʠʯʝʩʪʚʝ ʩʦʞʞʝʥʥʳʭ ʦʪʭʦʜʦʚ ʠ ʚʦʟʚʨʘʱʝʥʥʦʡ ʵʥʝʨʛʠʠ ʚ ʐʚʝʮʠʠ, ʠʩʭʦʜʷ ʠʟ  ʙʘʟ 

ʜʘʥʥʳʭ 1999  ʛʦʜʘ 

 1999 2000 2001 2002 2003 

 ʆʙʱʝʝ  ʢʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ 2 141 130 ʪ +10% +15% +30% +46% 

ɹʳʪʦʚʳʝ 1 439 550 ʪ +1% +4% +16% +32% 

ʇʨʦʤʳʰʣʝʥʥʳʝ 701 580 ʪ +27% +36% +59% +77% 

ɺʦʟʚʨʘʱʝʥʥʘʷ ʵʥʝʨʛʠʷ, ʚʩʝʛʦ 6.44 ʊɺʪʯ  +11% +26% +34% +44% 

ʊʝʧʣʦ 6.16 ʊɺʪʯ +12% +26% +30% +40% 

ʕʣʝʢʪʨʠʯʝʩʪʚʦ  2.75 ʊɺʪʯ  -11% +18% +124% +149% 

   ʀʩʪʦʯʥʠʢ: RVF - Svenska Renh¬llningsverksfºreningen, www.rvf.se  

ɺ ʩʝʨʝʜʠʥʝ 80 ʛʦʜʦʚ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ ʙʳʣʘ ʦʟʘʙʦʯʝʥʘ ʵʤʠʩʩʠʷʤʠ ʜʠʦʢʩʠʥʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʫʩʪʨʦʡʩʪʚʘ ʩʞʠʛʘʥʠʷ ʦʪʭʦʜʦʚ ʚ ʐʚʝʮʠʠ ʫʤʝʥʴʰʠʣʠ ʩʚʦʠ ʵʤʠʩʩʠʠ ʜʠʦʢʩʠʥʦʚ ʥʘ 98%, ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ 

ʵʤʠʩʩʠʠ ʥʘ 90-95%, ʚ ʪ.ʯ. ʭʣʦʨʠʩʪʳʡ ʚʦʜʦʨʦʜ, ʩʚʠʥʝʮ, ʨʪʫʪʴ, ʢʘʜʤʠʡ ʠ ʪʚʝʨʜʳʝ ʯʘʩʪʠʮʳ. ʅʠʟʢʠʝ ʫʨʦʚʥʠ 

ʚʨʝʜʥʳʭ ʵʤʠʩʩʠʡ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʪʘʢʞʝ ʪʦ, ʯʪʦ ʠʟ ʧʦʪʦʢʘ ʩʞʠʛʘʝʤʳʭ ʦʪʭʦʜʦʚ ʦʪʩʦʨʪʠʨʦʚʳʚʘʶʪ ʥʝʥʫʞʥʳʝ 

ʬʨʘʢʮʠʠ, ʥʘʧʨʠʤʝʨ, ʙʘʪʘʨʝʡʢʠ. 

 

6.7. ɿʘʪʨʘʪʳ ʩʞʠʛʘʥʠʷ 

 

ɺ ʧʝʨʝʨʘʙʦʪʢʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʝʨʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. ʇʨʠ ʚʳʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʚ ʢʠʩʣʦʨʦʜʥʦʡ ʠʣʠ  ʙʝʩʢʠʩʣʦʨʦʜʥʦʡ ʩʨʝʜʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦʣʥʦʝ ʠʣʠ ʯʘʩʪʠʯʥʦʝ ʨʘʟʜʝʣʝʥʠʝ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. ʉʞʠʛʘʥʠʝ ʦʪʭʦʜʦʚ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʦʚʘʥʥʳʡ ʠ ʩʘʤʳʡ ʩʪʘʨʳʡ ʚʠʜ 

ʪʝʨʤʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ, ʢʦʛʜʘ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʢʦʪʦʨʘʷ ʧʨʝʚʳʰʘʝʪ ʪʝʤʧʝʨʘʪʫʨʫ 

ʚʦʩʧʣʘʤʝʥʝʥʠʷ ʚʝʱʝʩʪʚʘ,  ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʜʚʦʜʷ ʚʦʟʜʫʭ (ʢʠʩʣʦʨʦʜ), ʦʙʝʩʧʝʯʝʥʦ ʨʘʟʜʝʣʝʥʠʝ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʤʦʣʝʢʫʣ ʠ ʜʘʣʴʥʝʡʰʝʝ ʦʢʠʩʣʝʥʠʝ ʧʦʷʚʠʚʰʠʭʩʷ ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ (C) ʠ ʚʦʜʦʨʦʜʘ (H), ʘ ʪʘʢʞʝ  

ʩʝʨʳ (S). ɺ ʭʦʜʫ ʵʪʦʡ ʨʝʘʢʮʠʠ ʚʳʜʝʣʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʵʥʝʨʛʠʷ, ʢʦʪʦʨʫʶ ʜʘʣʴʰʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʢʘʢ ʠʩʪʦʯʥʠʢ ʪʝʧʣʘ ʠʣʠ ʜʣʷ ʜʦʙʳʯʠ ʵʣʝʢʪʨʠʯʝʩʪʚʘ. 

ʎʝʣʴ ʩʞʠʛʘʥʠʷ ʦʪʭʦʜʦʚ - ʫʤʝʥʴʰʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ, ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʧʦʪʦʢʠ ʦʪʭʦʜʦʚ ʠ 

ʚʝʨʥʫʪʴ ʵʥʝʨʛʠʶ.  

ʉʞʠʛʘʥʠʝ ʪʚʝʨʜʳʭ ʦʪʭʦʜʦʚ ʚ ʩʨʝʜʥʝʤ ʩʪʦʠʪ ʚ 5-10 ʨʘʟ ʜʦʨʦʞʝ, ʯʝʤ ʠʭ ʟʘʭʦʨʦʥʝʥʠʝ ʥʘ ʧʦʣʠʛʦʥʝ. ɺ 

2000 ʛʦʜʫ ʟʘʪʨʘʪʳ ʥʘ ʩʞʠʛʘʥʠʝ ʢʦʣʝʙʘʣʠʩʴ ʦʪ 25 ú/ʪʦʥʥʫ ʚ ʀʩʧʘʥʠʠ ʜʦ 160 ú/ʪʦʥʥʫ ʚ ɻʝʨʤʘʥʠʠ. ɺ ɽʚʨʦʧʝ 

ʩʨʝʜʥʠʝ ʚʳʧʣʘʪʳ - ʧʨʠʤʝʨʥʦ 75 ú/ʪʦʥʥʫ. ɺ1990 ʛʦʜʳ ʨʘʩʭʦʜʳ ʩʞʠʛʘʥʠʷ ʧʦʚʳʩʠʣʠʩʴ ʥʘ 50%, ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʵʪʦ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʙʦʣʝʝ ʩʪʨʦʛʠʤ ʦʧʨʝʜʝʣʝʥʠʝʤ ʩʪʘʥʜʘʨʪʦʚ ʵʤʠʩʩʠʡ.  

ɺʳʧʣʘʪʳ ʩʞʠʛʘʥʠʷ ʦʯʝʥʴ ʟʘʚʠʩʷʪ ʦʪ ʪʝʧʣʦʪʚʦʨʥʦʩʪʠ ʦʪʭʦʜʦʚ ʠ ʤʦʱʥʦʩʪʠ ʫʩʪʨʦʡʩʪʚ (ʯʝʤ ʙʦʣʴʰʝ 

ʤʦʱʥʦʩʪʠ, ʪʝʤ ʤʝʥʴʰʝ ʚʳʧʣʘʪ, ʩʤ. ʨʠʩ.6.6.). ɺ ɽʚʨʦʧʝ ʤʦʱʥʦʩʪʠ ʫʩʪʨʦʡʩʪʚ  ʩʞʠʛʘʥʠʷ ʚ ʩʨʝʜʥʝʤ -200 000 

-330 000 ʪʦʥʥ ʚ ʛʦʜ. 

ɺ ʩʨʝʜʥʝʤ ʥʦʚʳʡ ʩʞʠʛʘʶʱʠʡ ʟʘʚʦʜ ʩʪʦʠʪ ʦʢʦʣʦ 100 ʤʠʣʣʠʦʥʦʚ ʝʚʨʦ. ʈʘʩʭʦʜʳ ʦʜʥʦʡ ʝʜʠʥʠʮʳ - 

ú40-80 ʟʘ ʪʦʥʥʫ. ɺ ʠʤʝʶʱʠʝʩʷ ʩʞʠʛʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ ʯʘʩʪʦ ʥʘʜʦ ʚʢʣʘʜʳʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ 

ʜʣʷ ʣʫʯʰʝʛʦ ʢʦʥʪʨʦʣʷ ʵʤʠʩʩʠʡ. ʏʘʩʪʴ ʵʪʠʭ ʚʳʧʣʘʪ ʦʙʨʘʟʫʝʪ ʧʣʘʪʘ ʟʘ ʨʘʟʨʝʰʝʥʠʷ, ʧʨʦʚʝʨʢʠ ʠ ʢʦʥʪʨʦʣʴ.  

ʉʦʩʪʘʚʥʳʝ ʯʘʩʪʠ  ʨʘʩʭʦʜʦʚ  

ʇʝʨʚʦʥʘʯʘʣʴʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ: 

¶ ʧʦʜʛʦʪʦʚʢʘ  ʧʨʦʮʝʜʫʨ ʜʣʷ ʨʘʟʨʝʰʝʥʠʡ ʠ ʠʥʩʧʝʢʮʠʡ  

http://www.rvf.se/
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¶ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʘʚʠʣ  

¶ ʣʘʙʦʨʘʪʦʨʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʪʨʦʣʷ ʵʤʠʩʩʠʡ  

ɿʘʪʨʘʪʳ ʥʘ ʘʢʪʠʚʥʦʩʪʴ:  

¶ ʛʦʜʠʯʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʘʢʪʠʚʥʦʩʪʴ  

¶ ʦʧʣʘʪʘ ʪʨʫʜʘ, ʦʙʫʯʝʥʠʝ ʨʘʙʦʪʥʠʢʦʚ  

¶ ʚʳʜʘʯʘ ʨʘʟʨʝʰʝʥʠʡ  

¶ ʢʦʥʪʨʦʣʴ 

ʀʩʪʦʯʥʠʢ: ñHandbook on the Implementation of EC Environmental Legislationò, ʩʪʨ.  50. URL: 

http://europa.eu.int/comm/environment/enlarg/handbook/waste.pdf  

ʋʩʪʨʦʡʩʪʚʘ ʜʣʷ ʩʞʠʛʘʥʠʷ ʦʪʭʦʜʦʚ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʜʦʭʦʜʳ, ʝʩʣʠ ʛʝʥʝʨʠʨʫʶʪ ʠ ʧʨʦʜʘʶʪ ʪʝʧʣʦ ʠʣʠ 

ʵʣʝʢʪʨʠʯʝʩʪʚʦ. ɺ ʐʚʝʮʠʠ, ʥʘʧʨʠʤʝʨ, ʫʩʪʨʦʡʩʪʚʘ ʩʞʠʛʘʥʠʷ ʩ ʛʝʥʝʨʘʮʠʝʡ ʪʝʧʣʘ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʩ 85% 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ, ʩ ʛʝʥʝʨʘʮʠʝʡ ʪʝʧʣʘ ʠ ʵʣʝʢʪʨʠʯʝʩʪʚʘ - 63% ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʦʣʴʢʦ 

ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʩ 22% ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ. ʉʦ ʩʨʝʜʥʠʤʠ ʮʝʥʘʤʠ ʵʥʝʨʛʠʠ 0.03  ú/ʢɺʪʯ ʟʘ ʵʣʝʢʪʨʠʯʝʩʪʚʦ ʠ 0.02 

 ú/ʢɺʪʯ ʟʘ ʪʝʧʣʦ,  ʢʘʣʴʢʫʣʷʮʠʷ ʚʳʧʣʘʪ ʠ ʚʳʠʛʨʳʰʘ ʧʦʢʘʟʘʥʘ ʚ  ʪʘʙʣʠʮʝ 6.10.  

ʊʘʙʣʠʮʘ 6.10. 

ʉʨʝʜʥʠʝ ʜʦʭʦʜʳ ʠ ʨʘʩʭʦʜʳ  ʜʣʷ ʫʩʪʨʦʡʩʪʚ ʩʞʠʛʘʥʠʷ ʚ ʐʚʝʮʠʠ ʩ ʨʘʟʥʳʤʠ ʤʦʱʥʦʩʪʷʤʠ 

ʄʦʱʥʦʩʪʴ (ʪʦʥʥʳ/ʛʦʜ): 40 000 300 000 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ (Mɺʪ): 15 114 

ʇʨʦʜʫʢʪʳ: ʊʝʧʣʦ ʕʣʝʢʪʨʠʯʝʩʪʚʦ ʠ 

ʪʝʧʣʦ  

ʊʝʧʣʦ ʕʣʝʢʪʨʠʯʝʩʪʚʦ ʠ 

ʪʝʧʣʦ  

ʆʙʱʠʝ ʚʳʧʣʘʪʳ , ú/ʪʦʥʥʘ 71.4 113.2 38.5 59.1 

ʆʙʱʠʝ ʚʳʧʣʘʪʳ ʟʘ ʵʥʝʨʛʠʶ, 

ú/ʪʦʥʥʘ 

68.9 127.4 68.9 76.2 

ɼʦʭʦʜʳ ʥʝʪʪʦ , ú/ʪʦʥʥʘ -2.6 14.2 30.4 17.1 

ʀʩʪʦʯʥʠʢ: (Hogg 2001b: 296) 

 ʈʘʩʭʦʜʳ ʩʞʠʛʘʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʱʥʦʩʪʠ ʫʩʪʨʦʡʩʪʚ ʩʞʠʛʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 6.6. 

 

ʈʠʩ. 6.6. ʈʘʩʭʦʜʳ (ú/ʪʦʥʥʘ) ʩʞʠʛʘʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʱʥʦʩʪʠ ʫʩʪʨʦʡʩʪʚ ʩʞʠʛʘʥʠʷ 

ʀʩʪʦʯʥʠʢ: (Hogg 2001a: 57). ɿʘʤʝʯʘʥʠʝ: ʨʘʟʥʳʝ ʨʘʟʨʝʰʝʥʠʷ, ʠʥʩʧʝʢʮʠʠ, ʟʘʭʦʨʦʥʝʥʠʷ ʦʪʭʦʜʦʚ ʠ ʚʳʧʣʘʪʳ 

ʦʯʠʱʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʦʯʝʥʴ ʦʪʣʠʯʘʶʪʩʷ ʚ ʨʘʟʥʳʭ ʛʦʩʫʜʘʨʩʪʚʘʭ. 
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ʊʝʤʘ 7. ɿɸʍʆʈʆʅɽʅʀɽ ʆʊʍʆɼʆɺ 

ɿʘʭʦʨʦʥʝʥʠʝʤ ʥʘʟʳʚʘʶʪ ʟʘʭʦʨʦʥʝʥʠʝ ʦʪʭʦʜʦʚ ʚ ʩʧʝʮʠʘʣʴʥʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʭ, ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʠ 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʤʝʩʪʘʭ ʟʘʭʦʨʦʥʝʥʠʷ ʦʪʭʦʜʦʚ. ʕʪʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʟʘʭʦʨʦʥʝʥʠʷ ʦʪʭʦʜʦʚ ʥʘ ʩʚʘʣʢʝ. ʇʦ 

ʠʝʨʘʨʭʠʠ ʦʪʭʦʜʦʚ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʨʝʜʳ, ʟʘʭʦʨʦʥʝʥʠʝ -ʧʦʩʣʝʜʥʠʡ ʧʨʠʦʨʠʪʝʪ ʠʟ ʚʩʝʭ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ 

ʦʪʭʦʜʦʚ. ʆʜʥʘʢʦ, ʦʥʦ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʜʝʰʝʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʚʤʝʩʪʝ ʩ ʪʝʤ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʝʤʦʡ.  ɺ  ʢʦʥʮʝ 90 ïr ʭ ʛʦʜʦʚ ʚ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ ʟʘʭʦʨʦʥʠʣʠ ʧʨʠʤʝʨʥʦ 57% ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ, ʚ 

ʎʝʥʪʨʘʣʴʥʦʡ ʠ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʝ  -  ʦʢʦʣʦ 87%.  

7.1. ʊʨʝʙʦʚʘʥʠʷ ʢ ʟʘʭʦʨʦʥʝʥʠʶ ʦʪʭʦʜʦʚ 

ɽʚʨʦʧʝʡʩʢʘʷ ʂʦʤʠʩʩʠʷ ʧʨʠʥʷʣʘ ɼʠʨʝʢʪʠʚʫ ʦ ʟʘʭʦʨʦʥʝʥʠʠ ʦʪʭʦʜʦʚ ʥʘ ʧʦʣʠʛʦʥʘʭ, ʮʝʣʴ ʢʦʪʦʨʦʡ - 

ʫʤʝʥʴʰʠʪʴ  ʚʣʠʷʥʠʝ ʟʘʭʦʨʦʥʝʥʠʷ ʦʪʭʦʜʦʚ ʥʘ ʩʨʝʜʫ, ʚʳʜʚʠʛʘʷ ʩʪʨʦʛʠʝ ʧʨʘʚʠʣʘ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʟʘʭʦʨʦʥʝʥʠʷ ʦʪʭʦʜʦʚ. ɼʠʨʝʢʪʠʚʘ ʜʝʣʘʝʪ ʜʘʚʣʝʥʠʝ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʪʭʦʜʦʚ ʠ ʫʧʨʘʚʣʷʶʱʠʭ 

ʧʦʣʠʛʦʥʘʤʠ, ʯʪʦʙʳ ʩʬʦʨʤʠʨʦʚʘʪʴ ʘʣʴʪʝʨʥʘʪʠʚʳ ʜʣʷ ʟʘʭʦʨʦʥʝʥʠʷ.  

ɻʣʘʚʥʳʝ ʫʩʣʦʚʠʷ ʜʠʨʝʢʪʠʚʳ:  

¶ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʟʘʭʦʨʦʥʷʝʤʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʨʘʟʜʝʣʷʶʱʠʭʩʷ ʙʳʪʦʚʳʭ 

ʦʪʭʦʜʦʚ; 

¶ ʦʙʨʘʙʦʪʘʪʴ ʦʪʭʦʜʳ ʜʦ ʠʭ ʟʘʭʦʨʦʥʝʥʠʷ;  

¶ ʫ ʚʩʝʭ ʧʦʣʠʛʦʥʦʚ ʠ  ʩʚʘʣʦʢ ʜʦʣʞʝʥ ʙʳʪʴ ʧʣʘʥ ʜʝʡʩʪʚʠʡ ʩ ʮʝʣʴʶ  ʦʙʝʩʧʝʯʠʪʴ ʪʨʝʙʦʚʘʥʠʷ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ (ɽɽɸ 2003: 161). 

ɺʠʜ ʜʝʡʩʪʚʫʶʱʝʛʦ ʧʦʣʠʛʦʥʘ ʩ ʠʟʦʣʷʮʠʝʡ ʦʩʥʦʚʳ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 7.1. 

 

ʈʠʩ. 7.1. ʇʘʥʦʨʘʤʥʳʡ ʚʠʜ ʜʝʡʩʪʚʫʶʱʝʛʦ ʧʦʣʠʛʦʥʘ ʩ ʠʟʦʣʷʮʠʝʡ ʦʩʥʦʚʳ. ʉʣʝʚʘ ʥʘʧʨʘʚʦ: ʷʯʝʡʢʘ 

ʥʘʧʦʣʥʝʥʠʷ ʦʪʭʦʜʦʚ, ʟʘʢʨʳʪʘʷ ʷʯʝʡʢʘ ʠ ʧʨʫʜʳ ʩʙʦʨʘ ʠʥʬʠʣʴʪʨʘʪʘ. (NSR Helsingborg, ʐʚʝʮʠʷ). 

 

7.2. ʊʝʭʥʦʣʦʛʠʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ  

 

ʄʝʭʘʥʠʯʝʩʢʠ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ (ʄɹʆ) ʧʨʠʛʦʪʦʚʣʷʝʪ ʥʝʩʦʨʪʠʨʦʚʘʥʥʳʝ ʙʳʪʦʚʳʝ ʦʪʭʦʜʳ ʜʣʷ 

ʟʘʭʦʨʦʥʝʥʠʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʤʝʭʘʥʠʯʝʩʢʠ ʩʥʠʤʘʷ ʬʨʘʢʮʠʠ ʥʝʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ(ʤʝʪʘʣʣ, ʙʫʤʘʛʫ, 

ʩʪʝʢʣʦ, ʢʝʨʘʤʠʢʘ  ʠ ʜʨ.), ʠ ʚʦ-ʚʪʦʨʳʭ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʦʙʨʘʙʘʪʳʚʘʷ ʦʩʪʘʣʴʥʳʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ 

ʫʤʝʥʴʰʠʪʴ ʦʙʲʝʤ ʟʘʭʦʨʦʥʷʝʤʳʭ ʦʪʭʦʜʦʚ ʠ ʫʣʫʯʰʠʪʴ ʠʭ ʩʚʦʡʩʪʚʘ. 

ʆʙʨʘʙʦʪʢʘ ʥʝʩʦʨʪʠʨʦʚʘʥʥʳʭ ʦʪʭʦʜʦʚ ʧʝʨʝʜ ʪʝʤ, ʢʘʢ ʥʘ ʧʦʣʠʛʦʥʝ ʠʭ ʦʢʦʥʯʘʪʝʣʴʥʦ ʟʘʭʦʨʦʥʷʪ, ʚ 

ʦʩʥʦʚʥʦʤ ʚʳʧʦʣʥʷʝʪʩʷ, ʠʩʧʦʣʴʟʫʷ ʣʠʥʠʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʦʨʪʠʨʦʚʢʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ  ʧʝʨʚʦʥʘʯʘʣʴʥʦ 

ʦʪʜʝʣʷʶʪ ʩʦʩʪʘʚʥʫʶ ʯʘʩʪʴ ʪʷʞʝʣʳʭ ʠ ʣʝʛʢʠʭ ʦʪʭʦʜʦʚ (ʨʠʩ.7.2.). 
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ʈʠʩ. 7.2. ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʟʘʭʦʨʦʥʷʝʤʳʭ ʦʪʭʦʜʦʚ  (ʬʠʨʤʘ REDOX) 

ʃʝʛʢʘʷ ʯʘʩʪʴ ʦʪʭʦʜʦʚ, ʢʦʪʦʨʫʶ ʚ ʦʩʥʦʚʥʦʤ ʬʦʨʤʠʨʫʶʪ ʦʪʭʦʜʳ ʙʫʤʘʛʠ ʠ ʧʣʘʩʪʤʘʩʩʳ, ʦʪʜʝʣʝʥʘ ʚ 

ʩʝʧʘʨʘʪʦʨʝ ʠ ʦʪʚʦʜʠʪʩʷ ʜʣʷ ʩʧʨʝʩʩʦʚʳʚʘʥʠʷ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʵʥʝʨʛʠʠ. ʉʘʤʘʷ 

ʪʷʞʝʣʘʷ ʬʨʘʢʮʠʷ, ʨʘʟʤʝʨʳ ʯʘʩʪʝʡ ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ ʚ ʩʦʦʪʥʦʰʝʥʠʠ ʥʝʙʦʣʴʰʠʤʠ, ʚ ʦʩʥʦʚʥʦʤ  ʩʦʩʪʦʠʪ ʠʟ 

ʛʥʠʶʱʝʡ ʦʨʛʘʥʠʢʠ ʠ ʧʨʠʤʝʩʝʡ. ʕʪʘ ʤʘʩʩʘ ʜʘʣʝʝ, ʠʩʧʦʣʴʟʫʷ ʪʝʭʥʦʣʦʛʠʠ ʟʘʢʨʳʪʦʛʦ ʠʣʠ ʦʪʢʨʳʪʦʛʦ 

ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ,  ʘʢʪʠʚʥʦ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ, ʫʤʝʥʴʰʘʷ ʯʘʩʪʴ ʦʨʛʘʥʠʯʝʩʢʦʡ ʤʘʩʩʳ ʚ ʩʦʩʪʘʚʝ ʟʘʭʦʨʦʥʷʝʤʳʭ 

ʦʪʭʦʜʦʚ.  

 

7.3. ʆʙʨʘʟʦʚʘʥʠʝ ʠ ʤʝʥʝʜʞʤʝʥʪ ʧʦʣʠʛʦʥʦʚ   

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʜʝʡʩʪʚʠʝ ʧʦʣʠʛʦʥʦʚ  

ɼʣʷ ʧʦʣʠʛʦʥʘ ʥʫʞʥʦ ʚʳʙʨʘʪʴ ʧʦʜʭʦʜʷʱʝʝ ʤʝʩʪʦ, ʢʦʪʦʨʦʝ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʫʤʝʥʴʰʘʝʪ ʨʠʩʢ 

ʟʘʛʨʷʟʥʝʥʠʷ ʩʨʝʜʳ  ʠ ʫʤʝʥʴʰʘʝʪ ʚʳʧʣʘʪʳ ʥʘ ʨʘʙʦʪʫ ʧʦʣʠʛʦʥʘ. ʀʜʝʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʧʦʤʝʱʝʥʠʷ ʧʦʣʠʛʦʥʘ - 

ʛʨʫʥʪ ʩ ʥʠʟʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ, ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʚʜʘʣʠ ʦʪ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ  ʠ ʧʣʦʪʥʦ 

ʥʘʩʝʣʝʥʥʳʭ ʤʝʩʪ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʟʘʧʘʭʘ ʥʘʜʦ ʚʟʷʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʘʚʷʱʠʭ ʚʝʪʨʦʚ.   

ʏʪʦʙʳ ʧʦʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʝʥʪʘʙʝʣʴʥʦʤʫ ʜʝʡʩʪʚʠʶ ʧʦʣʠʛʦʥʘ,  ʥʫʞʥʦ ʧʨʠʥʷʪʴ ʚ ʜʝʥʴ ʧʦ ʢʨʘʡʥʝʡ 

ʤʝʨʝ 300 ʪʦʥʥ ʦʪʭʦʜʦʚ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʥʫʶ ʥʘʛʨʫʟʢʫ ʙʫʣʴʜʦʟʝʨʦʚ ʠ ʧʦʛʨʫʟʯʠʢʦʚ ʧʦʣʠʛʦʥʘ 

(Cointreau, 2005). 

ʉʪʨʦʠʪʝʣʴʥʦʤʫ ʧʨʦʝʢʪʫ ʧʦʣʠʛʦʥʘ ʠ ʫʩʣʦʚʠʷʤ ʝʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʥʫʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʩʪʨʦʛʠʝ 

ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʮʝʣʴ ʢʦʪʦʨʳʭ, ʧʦ  ʚʦʟʤʦʞʥʦʩʪʠ, ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʠʣʠ 

ʫʤʝʥʴʰʠʪʴ ʚʦʟʤʦʞʥʦʝ ʚʨʝʜʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʨʝʜʫ, ʦʩʦʙʝʥʥʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜ, ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʟʝʤʣʠ ʠ 

ʚʦʟʜʫʭʘ, ʘ ʪʘʢʞʝ ʚʣʠʷʥʠʝ ʥʘ ʛʣʦʙʘʣʴʥʫʶ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʚ ʪʦʤ ʯʠʩʣʝ ʵʬʬʝʢʪ ʪʝʧʣʠʮʳ, ʘ ʪʘʢʞʝ 

ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ - ʫʛʨʦʟʳ, ʩʦʟʜʘʥʥʦʡ ʦʪʭʦʜʘʤʠ, ʜʣʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ, ʚ ʮʠʢʣʝ ʜʝʡʩʪʚʠʷ ʚʩʝʛʦ 

ʧʦʣʠʛʦʥʘ. ɺʨʝʤʷ  ʘʢʪʠʚʥʦʛʦ ʜʝʡʩʪʚʠʷ ʜʣʷ ʩʪʨʦʷʱʝʛʦʩʷ ʧʦʣʠʛʦʥʘ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʙʦʣʝʝ 20 ʣʝʪ.  

ʋʯʠʪʳʚʘʷ ʪʦ, ʯʪʦ ʜʝʡʩʪʚʠʝ ʧʦʣʠʛʦʥʘ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʥʘ ʜʦʣʛʦʝ ʚʨʝʤʷ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʵʢʦʥʦʤʠʪʴ 

ʩʨʝʜʩʪʚʘ, ʧʦʣʠʛʦʥʳ ʬʦʨʤʠʨʫʶʪ ʢʘʢ ʢʦʤʧʣʝʢʩʥʳʡ ʦʙʲʝʢʪ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʦʪʜʝʣʴʥʳʭ 

ʦʪʜʝʣʝʥʠʡ ʜʣʷ ʟʘʭʦʨʦʥʝʥʠʷ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʪʦʣʴʢʦ ʜʣʷ ʟʘʭʦʨʦʥʝʥʠʷ 

ʥʝʦʧʘʩʥʳʭ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ, ʠ ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪʩʷ ʠ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʧʦʩʪʝʧʝʥʥʦ (ʩ ʮʠʢʣʦʤ 5-7 ʣʝʪ). 

ʊʘʢʦʝ ʧʦʩʪʝʧʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ 3-4 ʦʪʜʝʣʴʥʳʭ ʦʪʜʝʣʝʥʠʡ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʘʝʪ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ 

ʟʘʪʨʘʪʳ ʦʙʲʝʢʪʘ. ʀʩʧʦʣʴʟʫʷ ʪʘʢʫʶ ʩʠʩʪʝʤʫ, ʢʘʞʜʦʝ ʧʨʝʜʳʜʫʱʝʝ ʦʪʜʝʣʝʥʠʝ ʧʦʩʪʝʧʝʥʥʦ ʥʘʧʦʣʥʷʝʪʩʷ, 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʜʦʣʞʘʝʪʩʷ ʧʦʩʪʨʦʡʢʘ ʩʣʝʜʫʶʱʝʛʦ ʦʪʜʝʣʝʥʠʷ. ʇʦʩʣʝ ʥʘʧʦʣʥʝʥʠʷ ʦʪʜʝʣʝʥʠʝ ʟʘʢʨʳʪʦ ʠ 

ʯʘʩʪʠʯʥʦ ʧʨʠʢʨʳʪʦ, ʧʨʦʜʦʣʞʘʷ ʟʘʭʦʨʦʥʝʥʠʝ ʦʪʭʦʜʦʚ ʚ ʧʨʠʣʝʛʘʶʱʝʤ ʩʣʝʜʫʶʱʝʤ ʦʪʜʝʣʝʥʠʠ. ʆʙʨʘʟʦʚʘʥʠʝ 

ʦʪʜʝʣʝʥʠʡ ʠ ʥʘʧʦʣʥʝʥʠʝ ʚʳʧʦʣʥʷʶʪ ʪʘʢ, ʯʪʦʙʳ ʚ ʢʦʥʮʝ ʠʭ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʦʙʲʝʜʠʥʠʪʴ ʠ ʧʨʠʢʨʳʪʴ, ʢʘʢ 

ʝʜʠʥʫʶ ʪʝʨʨʠʪʦʨʠʶ ʟʘʭʦʨʦʥʝʥʠʷ.  


