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ʍʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʪʳ ʥʝʬʪʷʥʳʭ ʩʢʚʘʞʠʥ (ʥʘ ʧʨʠʤʝʨʝ 

ʉʘʤʦʪʣʦʨʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ) 

2 

ɼʠʥʘʤʠʢʘ ʜʝʙʠʪʘ ʞʠʜʢʦʩʪʠ ʩʢʚ.  ˉ1 ɼʠʥʘʤʠʢʘ ʦʙʚʦʜʥʝʥʥʦʩʪʠ ʩʢʚ. ˉ1 

ɼʠʥʘʤʠʢʘ ʜʝʙʠʪʘ ʞʠʜʢʦʩʪʠ ʩʢʚ. ˉ2 ɼʠʥʘʤʠʢʘ ʦʙʚʦʜʥʝʥʥʦʩʪʠ ʩʢʚ. ˉ2 



ʇʨʠʯʠʥʳ ʥʝʤʦʥʦʪʦʥʥʦʡ ʧʫʣʴʩʠʨʫʶʱʠʝʡ ʜʠʥʘʤʠʢʠ ʧʦʢʘʟʘʪʝʣʝʡ 

ʨʘʙʦʪʳ ʩʢʚʘʞʠʥʳ 

3 

ʄ.ʄ.ʍʘʩʘʥʦʚ, ɻ.ʊ. ɹʫʣʛʘʢʦʚʘ çʅʝʣʠʥʝʡʥʳʝ ʠ ʥʝʨʘʚʥʦʚʝʩʥʳʝ 

ʵʬʬʝʢʪʳ ʚ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʣʦʞʥʳʭ ʩʨʝʜʘʭè, 2003 

é ʢʦʣʝʙʘʥʠʷ ʜʘʚʣʝʥʠʷ ʠ ʨʘʩʭʦʜ ʞʠʜʢʦʩʪʠ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ 

ʦʪʤʝʯʘʶʪʩʷ ʚ ʣʘʙʦʨʘʪʦʨʥʦʡ ʠ ʧʨʦʤʳʩʣʦʚʦʡ ʧʨʘʢʪʠʢʝ, ʥʦ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʪ ʠʭ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʪʦʣʴʢʦ ʢʘʢ ʜʦʩʘʜʥʳʝ 

ʩʣʫʯʘʡʥʳʝ ʧʦʤʝʭʠ é ʢʦʣʝʙʘʥʠʷ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʩʚʷʟʘʥʳ ʩ 

ʚʥʫʪʨʝʥʥʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʣʘʩʪʦʚʳʭ ʩʠʩʪʝʤ  ʠ ʤʦʛʫʪ 

ʩʣʫʞʠʪʴ ʠʩʪʦʯʥʠʢʦʤ ʚʝʩʴʤʘ ʧʦʣʝʟʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʧʣʘʩʪʘ.è 

ʉʪʝʧʘʥʦʚ ʉ.ɺ. ʏʠʩʣʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ 

ʢʘʧʠʣʣʷʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʩʞʠʤʘʝʤʦʩʪʠ ʥʘ ʜʠʥʘʤʠʢʫ 

ʦʙʚʦʜʥʝʥʠʷ ʩʢʚʘʞʠʥʳ // ʅʝʬʪʷʥʦʝ ʭʦʟʷʡʩʪʚʦ, 2008 

ʆ.ʅ. ʇʠʯʫʛʠʥ, çʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤ 

ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʘ ʦʩʥʦʚʝ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʤʘʣʦʘʤʧʣʠʪʫʜʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʷʭè // 

ʅʝʬʪʝʧʨʦʤʳʩʣʦʚʦʝ ʜʝʣʘ, 2015 

çéʊʘʢʦʝ ʧʦʚʝʜʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʨʘʙʦʪʳ ʩʢʚʘʞʠʥʳ ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʦ ʩ ʧʦʟʠʮʠʠ 

ʨʘʟʣʦʤʥʦ-ʙʣʦʢʦʚʦʛʦ ʩʪʨʦʝʥʠʷ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʢʦʪʦʨʳʤ ʧʫʣʴʩʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʞʠʤʦʚ 

ʨʘʙʦʪʳ ʩʢʚʘʞʠʥʳ ʦʙʲʷʩʥʷʶʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʢʦʣʝʙʘʪʝʣʴʥʳʤʠ ʜʚʠʞʝʥʠʷʤʠ 

ʙʣʦʢʦʚè 



ɸʢʪʫʘʣʴʥʦʩʪʴ ʠ ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ï ʨʘʙʦʪʘ ʥʝʬʪʷʥʳʭ ʩʢʚʘʞʠʥ ʢʘʢ ʧʨʘʚʠʣʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʡ ʥʝʩʪʘʮʠʦʥʘʨʥʦʩʪʴʶ. ʇʨʠʯʠʥʳ ʪʘʢʦʡ ʦʩʦʙʝʥʥʦʩʪʠ 

ʨʘʙʦʪʳ ʩʢʚʘʞʠʥ ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʪʴ ʜʣʷ ʩʦʟʜʘʥʠʷ ʘʜʝʢʚʘʪʥʳʭ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʠ ʧʨʠʥʷʪʠʷ  ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ 

ʧʦ ʧʣʘʥʠʨʦʚʘʥʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʩʢʚʘʞʠʥ.  

 

ʎʝʣʴ ï ʧʦʣʫʯʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʥʘʥʠʡ ʦ 

ʧʨʦʮʝʩʩʘʭ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʭ ʩʣʦʞʥʫʶ ʥʝʤʦʥʦʪʦʥʥʫʶ ʜʠʥʘʤʠʢʫ 

ʦʙʚʦʜʥʝʥʥʦʩʪʠ ʥʝʬʪʷʥʳʭ ʩʢʚʘʞʠʥ.  
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ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʨʘʟʨʘʙʦʪʢʘ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʥʝʨʘʚʥʦʚʝʩʥʦʡ ʜʚʫʭʬʘʟʥʦʡ 

(ʚʦʜʘ+ʥʝʬʪʴ) ʠʟʦʪʝʨʤʠʯʝʩʢʦʡ ʬʠʣʴʪʨʘʮʠʠ;  

ʥʘʧʠʩʘʥʠʝ, ʪʝʩʪʠʨʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ; 

ʦʧʨʝʜʝʣʝʥʠʝ ʚʨʝʤʝʥʠ ʨʝʣʘʢʩʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʝ ʩʦʧʦʩʪʘʚʠʪʝʣʴʥʳʭ ʨʘʩʯʝʪʦʚ 

ʥʘ ʧʨʠʤʝʨʝ ʪʠʧʦʚʳʭ ʩʢʚʘʞʠʥ ʧʣʘʩʪʘ ɹɺ8
1-3 ʉʘʤʦʪʣʦʨʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʧʘʨʘʤʝʪʨʦʚ ʩʠʩʪʝʤʳ ʧʣʘʩʪ-ʩʢʚʘʞʠʥʘ, ʚ ʪ.ʯ. ʥʝʨʘʚʥʦʚʝʩʥʳʭ 

ʆʌʇ ʚ ʩʠʩʪʝʤʝ ʥʝʬʪʴ-ʚʦʜʘ;  

ʠʩʩʣʝʜʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʥʝʬʪʷʥʳʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʢʚʘʞʠʥ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʝʮʠʬʠʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ; 

ʦʙʦʩʥʦʚʘʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʥʝʬʪʷʥʳʭ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʢʚʘʞʠʥ.  
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ὪὛ Ὢ Ὓ †
Ὓ

ὸ
 Ὢ Ὓȟ

Ὓ

ὸ
ὪὛ Ὢ Ὓ†

Ὓ

ὸ
 

ɹʘʨʝʥʙʣʘʪʪ  ɻ.ʀ. 

ʍʘʩʘʥʦʚ ʄ.ʄ., ɹʫʣʛʘʢʦʚʘ ɻ.ʊ. ʅʝʣʠʥʝʡʥʳʝ ʠ 

ʥʝʨʘʚʥʦʚʝʩʥʳʝ ʵʬʬʝʢʪʳ ʚ ʨʝʦʣʦʛʠʯʝʩʢʠ ʩʣʦʞʥʳʭ 

ʩʨʝʜʘʭ, 2003 ʛ.  
 

ὺ  

ʅʠʢʦʣʘʝʚʩʢʠʡ  ɺ.ʅ. 



ɺʣʠʷʥʠʝ ʚʨʝʤʝʥʠ ʨʝʣʘʢʩʘʮʠʠ ʥʘ ʵʧʶʨʫ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʜʣʷ 

ʭʘʨʘʢʪʝʨʥʳʭ ʫʩʣʦʚʠʡ ʬʠʣʴʪʨʘʮʠʡ ʚ ʧʣʘʩʪʝ  

ʇʨʷʤʦʣʠʥʝʡʥʦ-ʧʘʨʘʣʣʝʣʴʥʦʝ 
ʚʳʪʝʩʥʝʥʠʝ 

ʉʢʦʨʦʩʪʴ ʬʠʣʴʪʨʘʮʠʠ 10-6 ʤ/ʩ 

ʇʦʨʠʩʪʦʩʪʴ 0,2 ʤ3/ʤ3 

ɼʣʠʥʘ ʦʙʣʘʩʪʠ 100 ʤ 

ɺʨʝʤʷ: 69 ʩʫʪ 

ɺʨʝʤʝʥʘ ʨʝʣʘʢʩʘʮʠʠ: 2 ʩʫʪ, 12 ʩʫʪ, 
23 ʩʫʪ, 116 ʩʫʪ 
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ʈʘʜʠʘʣʴʥʦʝ ʚʳʪʝʩʥʝʥʠʝ 

ʇʨʠʝʤʠʩʪʦʩʪʴ 100 ʤ3/ʩ 

ʇʦʨʠʩʪʦʩʪʴ 0,2 ʤ3/ʤ3 

ʊʦʣʱʠʥʘ ʧʣʘʩʪʘ 2 ʤ 

ʈʘʜʠʫʩ ʢʦʥʪʫʨʘ ʧʠʪʘʥʠʷ 250 ʤ 

ɺʨʝʤʷ: 189 ʩʫʪ 

ɺʨʝʤʝʥʘ ʨʝʣʘʢʩʘʮʠʠ: 16 ʩʫʪ, 79 ʩʫʪ, 
157 ʩʫʪ, 785 ʩʫʪ 



ɺʣʠʷʥʠʝ ʥʝʨʘʚʥʦʚʝʩʥʦʩʪʠ ʬʠʣʴʪʨʘʮʠʠ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʨʘʟʨʘʙʦʪʢʠ 

ʅʘʛʥʝʪʘʪʝʣʴʥʘʷ ʩʢʚʘʞʠʥʘ  ʚ ʮʝʥʪʨʝ, 

ʜʦʙʳʚʘʶʱʠʝ ʩʢʚʘʞʠʥʳ ʥʘ ʚʥʝʰʥʝʤ 

ʢʦʥʪʫʨʝ 

ʇʨʠʝʤʠʩʪʦʩʪʴ 100 ʤ3/ʩ 

ʇʦʨʠʩʪʦʩʪʴ 0,2 ʜ.ʝʜ. 

ʊʦʣʱʠʥʘ ʧʣʘʩʪʘ 2 ʤ 

ʈʘʜʠʫʩ ʢʦʥʪʫʨʘ ʧʠʪʘʥʠʷ 250 ʤ 
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ʅʝʨʘʚʥʦʚʝʩʥʦʩʪʴ ʬʠʣʴʪʨʘʮʠʠ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʪʴ 

ʜʠʥʘʤʠʢʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 
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ὺ ὺ ὺ 

  †

ὺ  

ὺ ὺ ὺ 

ʄʦʜʝʣʴ ʈʘʧʧʦʨʪʘ-

ʃʠʩʘ: ʰʠʨʠʥʘ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʡ 

ʟʦʥʳ ʟʦʥʳ ʣʠʥʝʡʥʦ 

ʨʘʩʪʝʪ ʦʪ ʦʙʨʘʪʥʦʡ 

ʩʢʦʨʦʩʪʠ 

ʄʦʜʝʣʴ ɹʘʨʝʥʙʣʘʪʪʘ 



ʌʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 
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” ὴ ” ρ  ὴ ὴ ” ὴ ” ρ  ὴ ὴ  

άὴȟὴ ά ὧ ὴ ὴ ςϳ ὴ  

ɼʆʇʋʑɽʅʀʗ: 

Åʠʟʦʪʝʨʤʠʯʝʩʢʘʷ ʜʚʫʭʬʘʟʥʘʷ 

ʬʠʣʴʪʨʘʮʠʷ ʥʝʩʤʝʰʠʚʘʶʱʠʭʩʷ ʚʦʜʳ 

ʠ ʥʝʬʪʠ; 

 

Åʩʢʚʘʞʠʥʘ ʚʝʨʪʠʢʘʣʴʥʘʷ, ʦʩʝʚʘʷ 

ʩʠʤʤʝʪʨʠʷ ʪʝʯʝʥʠʷ; 

 

Åʧʣʘʩʪ ʥʝʦʜʥʦʨʦʜʥʳʡ;  

 

Åʥʝʣʠʥʝʡʥʦʩʪʴ, ʛʠʩʪʝʨʝʟʠʩ ʥʝ 

ʫʯʠʪʳʚʘʶʪʩʷ.  



ʊʝʩʪʠʨʦʚʘʥʠʝ 
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ʉʨʘʚʥʝʥʠʝ ʩ ʪʦʯʥʦʤ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʨʝʰʝʥʠʝʤ ʟʘʜʘʯʠ 

ɹʘʢʣʝʷ-ʃʝʚʝʨʝʪʪʘ 

ʉʨʘʚʥʝʥʠʝ ʩ ʪʦʯʥʦʤ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʨʝʰʝʥʠʝʤ 

ʧʣʦʩʢʦʨʘʜʠʘʣʴʥʦʛʦ ʧʦʪʦʢʘ ʫʧʨʫʛʦʡ ʞʠʜʢʦʩʪʠ 

ʂʘʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʩʢʦʨʦʩʪʠ ʬʠʣʴʪʨʘʮʠʠ ʥʘ 
ʰʠʨʠʥʫ ʩʪʘʙʠʣʠʟʘʮʠʦʥʥʦʡ ʟʦʥʳ ʚ ʟʘʜʘʯʝ ʈʘʧʧʦʨʪʘ-ʃʠʩʘ 

ɺʘʨʠʘʥʪ 
ʇʨʠʝʤʠʩʪʦʩʪʴ, 

ʤ3/ʩʫʪ 

ɺʘʨʠʘʥʪ 1 0,01 

ɺʘʨʠʘʥʪ 2 0,001 

ɺʘʨʠʘʥʪ 3 0,005 


