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ʆʪʯʝʪ ʦ 11-ʦʤ ʝʞʝʛʦʜʥʦʤ ʆʙʱʝʤ ʩʦʙʨʘʥʠʠ ɸʩʩʦʮʠʘʮʠʠ ʚʳʧʫʩʢʥʠʢʦʚ ʠ  

ʩʦʪʨʫʜʥʠʢʦʚ ʢʘʬʝʜʨʳ ɸʇʇ ʠʤ. ɺ.ʌ. ɹʳʨʴʢʠ (ʂʘʨɻʊʋ) 
  

 20 ʠʶʥʷ 2009 ʛ. ʚ ʂʘʨʘʛʘʥʜʠʥʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ 

ʪʝʭʥʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʩʦʩʪʦʷʣʘʩʴ 11-ʘʷ ʝʞʝʛʦʜʥʘʷ 

ʚʩʪʨʝʯʘ ʯʣʝʥʦʚ ɸʩʩʦʮʠʘʮʠʠ ʚʳʧʫʩʢʥʠʢʦʚ ʠ ʩʦʪʨʫʜʥʠʢʦʚ 

ʢʘʬʝʜʨʳ ɸʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʠʤʝʥʠ ʧʨʦʬ. ɺ.ʌ. ɹʳʨʴʢʠ. 

ɿʘʩʝʜʘʥʠʝ ʦʪʢʨʳʣ ʧʨʝʜʩʝʜʘʪʝʣʴ ʉʦʚʝʪʘ ɸʩʩʦʮʠʘʮʠʠ, 

ʟʘʚ. ʢʘʬʝʜʨʦʡ ɸʇʇ ʧʨʦʬ. ʀ.ɺ. ɹʨʝʡʜʦ. 

ʉ ʧʨʠʚʝʪʩʪʚʝʥʥʳʤ ʩʣʦʚʦʤ ʚʳʩʪʫʧʠʣ ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʘ 

çʕʥʝʨʛʝʪʠʢʠ, ʩʚʷʟʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠè, ʜ.ʪ.ʥ. ɹ.ɸ. ɾʘʫʪʠʢʦʚ. ʆʪ ʠʤʝʥʠ ʨʫʢʦʚʦ-

ʜʩʪʚʘ ʂʘʨɻʊʋ ʦʥ ʧʦʙʣʘʛʦʜʘʨʠʣ ʟʘ ʧʣʦʜʦʪʚʦʨʥʫʶ ʨʘʙʦʪʫ, ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ ʧʦʜ-

ʜʝʨʞʘʥʠʝ ʧʨʝʩʪʠʞʘ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ ʦʪʤʝʪʠʣ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʩʦʪʨʫʜʥʠʢʦʚ 

ʢʘʬʝʜʨʳ ʚ ʧʦʚʳʰʝʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʚʳʧʫʩʢʘʝʤʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ.  

ɿʘ 11 ʜʥʝʡ ʜʦ ʩʦʙʨʘʥʠʷ ʯʣʝʥʦʚ ɸʩʩʦʮʠʘʮʠʠ ɸʇʇ ʫʰʝʣ ʠʟ ʞʠʟʥʠ ʧʨʦʬʝʩʩʦʨ 

ɺ.ʂ. ɼʦʥʠʩ. ʉʦʙʨʘʚʰʠʝʩʷ ʧʦʯʪʠʣʠ ʧʘʤʷʪʴ ʧʨʦʬʝʩʩʦʨʘ ɼʦʥʩʘ ɺ.ʂ. ʤʠʥʫʪʦʡ 

ʤʦʣʯʘʥʠʷ. ʉʚʦʠʤʠ ʚʦʩʧʦʤʠʥʘʥʠʷʤʠ ʦ ɺʣʘʜʠʤʠʨʝ ʂʦʥʩʪʘʥʪʠʥʦʚʠʯʝ  ʧʦʜʝʣʠʣʩ ̫

ʀ.ɸ. ɻʘʣʠʥ. 

ɿʘʪʝʤ ʧʨʦʬ. ʀ.ɺ. ɹʨʝʡʜʦ ʧʦʜʚʝʣ ʠʪʦʛʠ ʧʨʦʰʝʜʰʝʛʦ ʛʦʜʘ ʠ ʧʨʝʜʩʪʘʚʠʣ ʩʦ-

ʙʨʘʚʰʠʤʩʷ 8-ʦʡ ʚʳʧʫʩʢ ʝʞʝʛʦʜʥʦʛʦ ɹʶʣʣʝʪʝʥʷ ɸʩʩʦʮʠʘʮʠʠ. ɺ ʦʯʝʨʝʜʥʦʡ ʚʳ-

ʧʫʩʢ ɹʶʣʣʝʪʝʥʷ ɸʉ ɸʇʇ ʚʦʰʣʠ ʣʫʯʰʠʝ ʩʪʘʪʴʠ ʠʟ ɹʶʣʣʝʪʝʥʝʡ ɸʉ ɸʇʇ ʧʨʝ-

ʜʳʜʫʱʠʭ ʣʝʪ, ʤʘʪʝʨʠʘʣʳ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʩʝʤʠʥʘʨʘ ʢʘʬʝʜʨʳ, ʶʙʠʣʝʡʥʘʷ 

ʩʪʘʪʴʷ, ʧʦʩʚʷʱʝʥʥʘʷ ʃ.ʀ. ʂʦʛʘʶ, ʧʠʩʴʤʘ ʚʳʧʫʩʢʥʠʢʦʚ ʨʘʟʥʳʭ ʣʝʪ, ʪʝʢʫʱʠʝ ʥʦ-

ʚʦʩʪʠ ɸʩʩʦʮʠʘʮʠʠ, ʘ ʪʘʢʞʝ ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʯʣʝʥʦʚ ɸʩʩʦʮʠʘʮʠʠ.  

ʂʘʬʝʜʨʘ ɸʇʇ, ʥʘ ʙʘʟʝ ʢʦʪʦʨʦʡ ʩʦʟʜʘʥʘ ɸʩʩʦʮʠʘʮʠʷ, ʧʨʦʜʦʣʞʘʝʪ ʫʜʝʨʞʠ-

ʚʘʪʴ ʧʝʨʝʜʦʚʳʝ ʧʦʟʠʮʠʠ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʚ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʠ ʤʘʛʠʩʪ-

ʨʘʥʪʦʚ. ʇʦʣʥʳʤ ʭʦʜʦʤ ʠʜʝʪ ʤʦʜʝʨʥʠʟʘʮʠʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʢʘʬʝʜ-

ʨʳ, ʩʦʟʜʘʝʪʩʷ ʥʦʚʦʝ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ.  

ʅʘ ʢʘʬʝʜʨʝ ʚʳʧʦʣʥʷʶʪʩʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʠ ʦʧʳʪʥʦ-

ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʝ ʨʘʙʦʪʳ, ʚʳʧʫʩʢʘʝʪʩʷ ʤʝʣʢʦʩʝʨʠʡʥʘ ̫ʧʨʦʜʫʢʮʠ,̫ ʧʨʦʚʦʜʠʪʩʷ 

ʧʦʜʛʦʪʦʚʢʘ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. ɿʘ ʠʩʪʝʢʰʠʡ ʛʦʜ ʘʢʘʜʝ-

ʤʠʯʝʩʢʘʷ ʩʪʝʧʝʥʴ ʤʘʛʠʩʪʨʘ ʙʳʣʘ ʧʨʠʩʚʦʝʥʘ 9 ʚʳʧʫʩʢʥʠʢʘʤ ʤʘʛʠʩʪʨʘʪʫʨʳ ʢʘ-

ʬʝʜʨʳ ɸʇʇ, ʩʪʝʧʝʥʴ ʙʘʢʘʣʘʚʨʘ ï 100.  

ʅʘ ʩʦʙʨʘʥʠʠ ʙʳʣʠ ʚʨʫʯʝʥʳ ʇʦʯʝʪʥʳʝ ʛʨʘʤʦʪ rɸʉ ɸʇʇ ʥʘʠʙʦʣʝʝ ʦʪʣʠʯʠʚ-

ʰʠʤʩʷ ʯʣʝʥʘʤ ɸʩʩʦʮʠʘʮʠʠ. ʉʨʝʜʠ ʥʘʛʨʘʞʜʝʥʥʳʭ - ʚʳʧʫʩʢʥʠʢʠ ʧʨʦʰʣʳʭ ʣʝʪ 

(ɼ.ɸ. ʃʝʧʝʭʦʚ, ʊ.ʄ. ʗʢʦʚʣʝʚ),  ʩʦʪʨʫʜʥʠʢʠ ʂʘʨɻʊʋ (ɹ.ʅ. ʌʝʰʠʥ, ɺ.ɺ. ʂʘʚʝʨʠʥ, 

ʃ.ʄ. ʃʘʧʠʥʘ, ɽ.ɺ. ɸʥʜʨʝʝʚ) ʠ ʜʠʧʣʦʤʥʠʢʠ-2009 (ɺ.ʅ. ɽʛʫʙʘʝʚʘ, ɽ.ʉ. ʂʦʪʦʚ, 

ʗ.ʂ. ʃʠʪʚʠʥʦʚʘ, ɸ.ɺ. ʃʫʮʢʠʡ, ɸ.ʂ. ʉʘʜʫʘʢʘʩʦʚʘ, ɽ.ʅ. ʌʝʜʦʨʯʫʢ, ʉ.ɺ. ʐʘʨʳʡ). 

ʇʨʦʝʢʪ ʧʣʘʥʘ ʨʘʙʦʪʳ ɸʉ ɸʇʇ ʥʘ 2009-20010 ʛ.ʛ. ʠ ʠʟʤʝʥʝʥʠʡ ʚ ʩʦʩʪʘʚʝ ʉʦ-

ʚʝʪʘ ɸʩʩʦʮʠʘʮʠʠ ɸʇʇ ʜʦʣʦʞʠʣ ɻ.ɸ. ʕʤ. ɺ ʜʠʩʢʫʩʩʠʠ ʧʦ ʧʨʦʝʢʪʫ ʧʣʘʥʘ ʨʘʙʦʪʳ 

ʥʘ ʩʣʝʜʫʶʱʠʡ ʧʝʨʠʦʜ ʧʨʠʥʷʣʠ  ʫʯʘʩʪʠʝ:  ʟʘʤ. ʜʠʨʝʢʪʦʨʘ çʋʛʣʝʩʝʨʚʠʩè ʋɼ ɸʆ 

«ɸʨʩʝʣʦʨ ʄʠʪʪʘʣ ʊʝʤʠʨʪʘʫ» ʃ.ɸ. ɸʚʜʝʝʚ, ʩʦʪʨʫʜʥʠʢ ʧʨʝʜʧʨʠʷʪʠʷ çʋʛʣʝʩʝʨ-
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ʚʠʩè ʄ.ʀ. ʂʦʩʪʠʥ ʠ ʜʨ. ʆʙʩʫʞʜʝʥʠʝ  ʟʘʢʦʥʯʠʣʦʩʴ ʧʨʠʥʷʪʠʝʤ ʧʣʘʥʘ ʨʘʙʦʪʳ ʥʘ 

2009-2010 ʛ.ʛ. ʠ ʫʪʚʝʨʞʜʝʥʠʝʤ ʠʟʤʝʥʝʥʠʡ ʚ ʩʦʩʪʘʚʝ ʉʦʚʝʪʘ ɸʩʩʦʮʠʘʮʠʠ ɸʇʇ. 

ɺ ʘʜʨʝʩ ɸʩʩʦʮʠʘʮʠʠ ɸʇʇ ʧʦʩʪʫʧʠʣʦ ʤʥʦʞʝʩʪʚʦ ʧʨʠʚʝʪʩʪʚʝʥʥʳʭ ʪʝʣʝ-

ʛʨʘʤʤ, ʵʣʝʢʪʨʦʥʥʳʭ ʧʠʩʝʤ ʠ ʪʝʣʝʬʦʥʥʳʭ ʟʚʦʥʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠʟ ʩʪʨʘʥ ʙʣʠʞ-

ʥʝʛʦ ʠ ʜʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴʷ ʦʪ ʚʳʧʫʩʢʥʠʢʦʚ, ʢʦʣʣʝʛ ʠ ʙʳʚʰʠʭ ʩʦʪʨʫʜʥʠʢʦʚ ʢʘ-

ʬʝʜʨʳ. ʉʦʚʝʪ ɸʩʩʦʮʠʘʮʠʠ ʙʣʘʛʦʜʘʨʠʪ ʚʩʝʭ ʦʪʢʣʠʢʥʫʚh ʠʭʩʷ ʠ ʞʝʣʘʝʪ ʥʘʰʠʤ 

ʚʳʧʫʩʢʥʠʢʘʤ ʥʝ ʟʘʙʳʚʘʪʴ Alma ʄater, ʨʦʜʥʫʶ ʢʘʬʝʜʨʫ ʠ ʪʦʚʘʨʠʱʝʡ ʧʦ ʩʪʫʜʝʥ-

ʯʝʩʢʦʡ ʩʢʘʤʴʝ. 

 

ʇʃɸʅ  ʈɸɹʆʊʓ  ɸʉʉʆʎʀɸʎʀʀ  ɸʇʇ 

ʥʘ 2009-2010 ʛ.ʛ. 

 

1. ʇʣʘʥʦʚʳʝ ʟʘʩʝʜʘʥʠʷ ʈʘʙʦʯʝʡ ʛʨʫʧʧʳ ʉʦʚʝʪʘ ɸʩʩʦʮʠʘ-

ʮʠʠ ï ʝʞʝʤʝʩʷʯʥʦ. 
 

2. ʇʨʦʬʦʨʠʝʥʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʯʣʝʥʦʚ ɸʩʩʦʮʠʘʮʠʠ ʧʦ ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʥʘʙʦʨʘ ʥʘ ʦʯʥʫʶ, ʟʘʦʯʥʫʶ ʠ ʟʘʦʯʥʫʶ ʫʩʢʦ-

ʨʝʥʥʫʶ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ 050702 ʠ 050718  (ʂʘʨɻʊʋ) ï ʚ ʪʝ-

ʯʝʥʠʝ ʛʦʜʘ. 
 

3. ʈʘʙʦʪʘ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ ʙʘʟʝ ʢʘʬʝʜʨʳ ɸʇʇ ʢʫʨʩʦʚ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠ-

ʢʘʮʠʠ ʠʥʞʝʥʝʨʦʚ-ʵʣʝʢʪʨʠʢʦʚ, ʠʥʞʝʥʝʨʦʚ-ʵʣʝʢʪʨʦʤʝʭʘʥʠʢʦʚ, ʛʦʨʥʳʭ ʠʥʞʝ-

ʥʝʨʦʚ-ʵʣʝʢʪʨʦʤʝʭʘʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʧʨʦʬʠʣʷ. 
 

4. ʈʘʙʦʪʘ ʧʦ ʧʦʜʛʦʪʦʚʢʝ 9-ʛʦ ʚʳʧʫʩʢʘ ɹʶʣʣʝʪʝʥʷ ɸʩʩʦʮʠʘʮʠʠ ï ʠʶʣʴ  2009 ʛ. ï 

ʤʘʡ 2010 ʛ.x 
 

5. ʋʯʘʩʪʠʝ ʯʣʝʥʦʚ ɸʩʩʦʮʠʘʮʠʠ ʚ ʧʦʩʚʷʱʝʥʠʠ ʚ ʩʪʫʜʝʥʪʳ ʘʙʠʪʫʨʠʝʥʪʦʚ ʩʧʝʮʠ-

ʘʣʴʥʦʩʪʝʡ 050702 ʠ 050718  ï ʩʝʥʪʷʙʨʴ 2009 ʛ. 
 

6. ʈʘʙʦʪʘ ʩʦʪʨʫʜʥʠʢʦʚ ʢʘʬʝʜʨʳ ɸʇʇ ʠ ʯʣʝʥʦʚ ɸʩʩʦʮʠʘʮʠʠ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ 

ʚʳʧʫʩʢʥʠʢʦʚ 2009 ʛ. ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʪʝʤʘʪʠʢʠ ʜʠʧʣʦʤʥʳʭ ʧʨʦʝʢʪʦʚ ï ʩʝʥ-

ʪʷʙʨʴ 2009 ʛ.- ʷʥʚʘʨʴ 2010 ʛ. 
 

7. ʋʯʘʩʪʠʝ ʯʣʝʥʦʚ ɸʩʩʦʮʠʘʮʠʠ ʚ ʄʝʞʚʫʟʦʚʩʢʦʡ ʥʘʫʯʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʢʦʥʬʝ-

ʨʝʥʮʠʠ (ʂʘʨɻʊʋ) ʩʪʫʜʝʥʪʦʚ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ 050702, 0507189 ʠ ʤʘʛʠʩʪʨʘʥ-

ʪʦʚ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ 6N0702 ʠ 6N0718 ï  ʘʧʨʝʣʴ 2010 ʛ. 
 

8. ʊʝʢʫʱʘʷ ʢʦʥʩʫʣʴʪʘʪʠʚʥʘʷ ʨʘʙʦʪʘ ʯʣʝʥʦʚ ɸʩʩʦʮʠʘʮʠʠ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ ʢʘ-

ʬʝʜʨʳ ɸʇʇ ï ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ. 
 

9. ʈʘʙʦʪʘ ʩʦʪʨʫʜʥʠʢʦʚ ʢʘʬʝʜʨʳ ɸʇʇ ʠ ʯʣʝʥʦʚ ɸʩʩʦʮʠʘʮʠʠ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʙʘʟ 

ʧʨʘʢʪʠʢʠ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ 050702 ʠ 050718 ï ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ. 

10. ʆʯʝʨʝʜʥʦʝ (12-ʦʝ) ʆʙʱʝʝ ʩʦʙʨʘʥʠʝ ɸʩʩʦʮʠʘʮʠʠ ï 18.06.2011 ʛ.  

 

 

                                           
x ʉʦʚʝʪʦʤ ɸʩʩʦʮʠʘʮʠʠ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ 9-ʡ ʠ ʚʩʝ ʧʦʩʣʝʜʫʶʱʠʝ ʚʳʧʫʩʢʠ ɹʶʣʣʝʪʝʥʷ ɸʩʩʦ-

ʮʠʘʮʠʠ ʚʩrʪʘʚʣʷʪʴ ʥʘ ʩʘʡʪʝ ʢʘʬʝʜʨʳ ɸʇʇ: http://app.kstu.kz 
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Cʆʉʊɸɺ ʉʆɺɽʊɸ ɸʉʉʆʎʀɸʎʀʀ  ɸʇʇ 

ʥʘ 2009-2010 ʛ.ʛ. 

 

1. *ɹʨʝʡʜʦ ʀ.ɺ., ʧʨʦʬ., ʜ.ʪ.ʥ., ʟʘʚ.ʢʘʬ. ɸʇʇ ʂʘʨɻʊʋ ï 

ʧʨʝʜʩʝʜʘʪʝʣʴ  

2. *ʌʝʰʠʥ ɹ.ʅ., ʧʨʦʬ., ʜ.ʪ.ʥ. ï ʟʘʤ. ʧʨʝʜʩʝʜʘʪʝʣʷ 

3. ʂʘʨʘʩʝʚ ʅ.ʀ., ʧʨʦʬ.ʂʘʨɻʊʋ, ʢ.ʪ.ʥ. 

4. *ɸʚʜʝʝʚ ʃ.ɸ., ʟʘʤ. ʛʝʥʝʨʘʣʴʥʦʛʦ ʜʠʨʝʢʪʦʨʘ çʋʛʣʝʩʝʨʚʠʩè, ʢ.ʪ.ʥ. 

5. ɾʘʫʪʠʢʦʚ ɹ.ɸ., ʜ.ʪ.ʥ., ʜʝʢʘʥ ʌʕʉɸ ʂʘʨɻʊʋ 

6. ɻʫʨʪʦʚʦʡ ɺ.ʀ., ʧʦʣʢʦʚʥʠʢ, ʥʘʯ. ʢʘʬ. ɺʇ ʂʘʨɻʊʋ 

7. *ɽʩʝʥʙʘʝʚ ʉ.ʍ., ʜʦʮʝʥʪ, ʢ.ʪ.ʥ., ʟʘʚ. ʢʘʬ. ʀʀʊ ʂʘʨɻʊʋ 

8. ʊʨʫʢʦʚ ʅ.ɺ., ʥʘʯʘʣʴʥʠʢ ʦʪʜʝʣʘ çʋʛʣʝʩʝʨʚʠʩè 

9. ʃʝʚʠʥ ʀ.ɺ., ʜʠʨʝʢʪʦʨ ɸʚʪʦʨʠʟʦʚʘʥʥʦʛʦ ʩʝʨʚʠʩʥʦʛʦ ʮʝʥʪʨʘ 

10. ɹʳʨʴʢʘ ʖ.ʅ., ʟʘʤ. ʥʘʯʘʣʴʥʠʢʘ ʦʪʜʝʣʘ çʋʛʣʝʩʝʨʚʠʩè 

11. ʉʦʢʦʣʦʚ ʖ.ɺ., ʪʝʭ. ʜʠʨʝʢʪʦʨ ʊʆʆ çʂʘʨʕʄè 

12. ʂʠʤ ʆ.ɸ.,  ʜʠʨʝʢʪʦʨ ʬʠʨʤʳ çʊʝʤʠʨè 

13. ɼʦʙʨʦʚʦʣʴʩʢʠʡ ʀ.ɺ., ʪʝʭʥʠʯʝʩʢʠʡ ʜʠʨʝʢʪʦʨ ʊʆʆ çʕʨʛʦʥʦʤʠʢʘè 

14. *ʕʤ ɻ.ɸ., ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬ. ɸʇʇ 

15. *ɼʘʡʯ ʃ.ʀ., ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬ. ɸʇʇ 

16. *ʉʠʯʢʘʨʝʥʢʦ ɸ.ɺ.., ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬ. ɸʇʇ 

17. *ʂʘʣʠʥʠʥ ɸ.ɸ., ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬ. ɸʇʇ 

18. *ɸʥʜʨʝʝʚ ɽ.ɺ., ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬ. ɸʇʇ 

19. *ʋʩʦʚʘ ɽ.ɼ., ʘʩʧʠʨʘʥʪ ʢʘʬ. ɸʇʇ 

20. *ʇʘʨʰʠʥʘ ɻ.ʀ., ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬ. ɸʇʇ ï ʩʝʢʨʝʪʘʨʴ-ʢʘʟʥʘʯʝʡ 
__________________________________________________________________________________________________________________ 

* ɺʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʈʘʙʦʯʝʡ ʛʨʫʧʧʳ ʉʦʚʝʪʘ ɸʩʩʦʮʠʘʮʠʠ 

 

ʊɽʂʋʑʀɽ ʅʆɺʆʉʊʀ  

ɺ 2010 ʛ. ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʢʘʟʦʤ ʨʝʢʪʦʨʘ ʂʘʨɻʊʋ ʜʠʧʣʦʤʥʦʝ ʧʨʦʝʢʪʠʨʦ-

ʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩʪʫʜʝʥʪʳ-ʚʳʧʫʩʢʥʠʢʠ ʠ ʤʘʛʠʩʪʨʘʥʪʳ ʢʘʬʝʜʨʳ ɸʇʇ 

ʦʯʥʦʡ ʠ ʟʘʦʯʥʦʡ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ:  
 

 

ˉ 

ʧʧ 

ʌ.ʀ.ʆ.  

ʜʠʧʣʦʤʥʠʢʘ 

ʌ.ʀ.ʆ. 

ʨʫʢʦʚʦʜʠʪʝʣʷ 

ʉʧʝʮʠʘʣʴʥʦʩʪʴ 050702 ï "ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝ" 

ʛʨ. ɸʠʋ-06-1  

1 ʂᴅʨʽʙʘʡ ᴄ.ɸ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʊʝʣʙʘʝʚʘ ʐ.ɿ. 

2 ʉʘʤʝʥʦʚ ɹ.ʄ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʊʝʣʙʘʝʚʘ ʐ.ɿ. 

3 ɸʭʤʝʪʦʚ ɸ.ɹ ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʂʦʩʪʠʥ ʄ.ʀ. 

ʛʨ. ɸʠʋ-06-2 

4 ɹʘʙʝʰʢʦ ɺ.ɺ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʂʘʣʠʥʠʥ ɸ.ɸ. 

5 ɻʦʣʦʙʦʨʦʜʴʢʦ ɸ.ɼ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʄʫʩʪʘʬʠʥ ʉ.ʉ. 

6 ɻʦʨʝʚ ʇ.ʖ. ʜʦʮʝʥʪ ʂʦʯʢʠʥ ɸ.ʄ. 

7 ʂʚʠʪʢʦ ʇ.ʉ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʄʫʩʪʘʬʠʥ ʉ.ʉ. 
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ˉ 

ʧʧ 

ʌ.ʀ.ʆ.  

ʜʠʧʣʦʤʥʠʢʘ 

ʌ.ʀ.ʆ. 

ʨʫʢʦʚʦʜʠʪʝʣʷ 

8 ʂʦʤʣʝʚ ɸ.ɸ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʇʘʨʰʠʥʘ ɻ.ʀ. 

9 ʂʫʩʘʠʥʦʚ ɽ.ʆ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʂʦʩʪʣʠʚʮʝʚ ɸ.ɺ. 

10 ʄʫʢʘʥʦʚ ʂ.ʉ. ʜʦʮʝʥʪ ɸʚʜʝʝʚ ʃ.ɸ. 

11 ʄʘʚʣʝʝʚ ʆ.ɺ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʄʫʩʪʘʬʠʥ ʉ.ʉ. 

12 ʄʘʡʦʨʦʚʘ ʄ.ʀ. ʜʦʮʝʥʪ ʂʦʯʢʠʥ ɸ.ʄ. 

13 ʉʢʫʧʦʚʩʢʠʡ ʉ.ɸ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʇʘʨʰʠʥʘ ɻ.ʀ. 

14 ʉʦʢʦʣʝʥʢʦ ɺ.ɸ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʄʫʩʪʘʬʠʥ ʉ.ʉ. 

15 ʉʫʨʢʝʥʦʚʘ ɸ.ʈ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʇʘʨʰʠʥʘ ɻ.ʀ. 

16 ʊʘʣʜʳʙʘʝʚ ɼ.ʉ. ʜʦʮʝʥʪ ʂʦʯʢʠʥ ɸ.ʄ. 

17 ʊʫʩʫʧʙʢʦʚ ʂ.ʊ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʇʘʨʰʠʥʘ ɻ.ʀ. 

18 ʌʠʣʷʝʚ ɹ.ʀ. ʜʦʮʝʥʪ ʂʦʯʢʠʥ ɸ.ʄ. 

19 ʏʠʨʦʢ ʂ.ɸ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʇʘʨʰʠʥʘ ɻ.ʀ. 

20 ʐʠʙʘʥʦʚ ɸ.ɺ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ɼʘʡʯ ʃ.ʀ. 

21 ʖʜʘʢʦʚ ʆ.ɺ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ɼʘʡʯ ʃ.ʀ. 

ʛʨ. ɸʠʋ-06-3 

22 ɸʡʩʘʥʦʚ ɸ.ɹ. ʜʦʮʝʥʪ ʐʘʪʦʭʠʥ ɺ.ʅ. 

23 ɸʭʤʝʨʦʚ ʏ.ʄ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ɸʥʜʨʝʝʚ ɽ.ɺ. 

24 ɸʣʞʘʥʦʚ ɸ.ʋ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʃʠʩʠʮʳʥ ɼ.ɺ. 

25 ɸʨʪʝʤʦʚʘ ʊ.ɸ. ʧʨʦʬʝʩʩʦʨ ʂʘʨʘʩʝʚ ʅ.ʀ. 

26 ɹʘʡʤʫʭʘʤʝʜʦʚ ʂ.ʄ. ʧʨʦʬʝʩʩʦʨ ʌʝʰʠʥ ɹ.ʅ. 

27 ɹʝʢʤʘʛʘʤʙʝʪʦʚ ɼ.ʉ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʕʤ ɻ.ɸ. 

28 ɹʦʥʜʘʨʝʚʘ ɽ.ɽ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ɸʥʜʨʝʝʚ ɽ.ɺ. 

29 ɹʫʣʘʪʙʘʝʚʘ ʖ.ʌ. ʧʨʦʬʝʩʩʦʨ ʌʝʰʠʥ ɹ.ʅ. 

30 ɼʝʮʫʢ ɸ.ɺ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʃʝʧʝʭʦʚ ɼ.ɸ. 

31 ɼʝʮʫʢ ɺ.ɺ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʃʝʧʝʭʦʚ ɼ.ɸ. 

32 ɼʠʜʳʢ ʉ.ʉ. ʧʨʦʬʝʩʩʦʨ ʌʝʰʠʥ ɹ.ʅ. 

33 ʀʙʨʘʛʠʤʦʚ ʅ.ʄ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʇʦʪʝʤʢʠʥʘ ɽ.ɹ. 

34 ʂʠʟʠʨʦʚ ɸ.ʂ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ɸʥʜʨʝʝʚ ɽ.ɺ. 

35 ʂʦʪʦʚ ʇ.ʉ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʄʫʩʪʘʬʠʥ ʉ.ʉ. 

36 ʂʨʠʥʠʮʳʥʘ ʊ.ɺ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʕʤ ɻ.ɸ. 

37 ʂʦʣʦʤʳʮʝʚ ɸ.ʄ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʂʦʩʪʠʥ ʄ.ʀ. 

38 ʂʦʨʰʫʥʦʚ ɼ.ɸ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʂʦʩʪʠʥ ʄ.ʀ. 

39 ʉʘʜʘʥʦʚ ɸ.ɾ. ʧʨʦʬʝʩʩʦʨ ʌʝʰʠʥ ɹ.ʅ. 

40 ʉʝʤʝʥʦʚʘ ʉ.ɽ. ʧʨʦʬʝʩʩʦʨ ʂʘʨʘʩʝʚ ʅ.ʀ. 

41 ʉʦʢʫʨʝʥʢʦ ʊ.ʖ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ɸʥʜʨʝʝʚ ɽ.ɺ. 

42 ʊʘʨʘʩʶʢ ɼ.ʄ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʂʦʩʪʠʥ ʄ.ʀ. 

43 ʐʢʘʨʫʧʠʥ ɸ.ɺ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʉʠʯʢʘʨʝʥʢʦ ɸ.ɺ. 

44 ʐʘʣʜʳʰʝʚ ɼ.ɺ. ʧʨʦʬʝʩʩʦʨ ʌʝʰʠʥ ɹ.ʅ. 

45 ʐʠʰʢʠʥ ɽ.ɺ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʂʦʩʪʠʥ ʄ.ʀ. 

46 ʍʦʜʘʩ ʉ.ʄ. ʧʨʦʬʝʩʩʦʨ ʂʘʨʘʩʝʚ ʅ.ʀ. 

47 ʐʚʝʮ ɼ.ʀ. ʧʨʦʬʝʩʩʦʨ ʌʝʰʠʥ ɹ.ʅ. 
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ˉ 

ʧʧ 

ʌ.ʀ.ʆ.  

ʜʠʧʣʦʤʥʠʢʘ 

ʌ.ʀ.ʆ. 

ʨʫʢʦʚʦʜʠʪʝʣʷ 

ʛʨ. ɸʠʋ-05 

48 ɹʘʰʢʝʥʦʚʘ ɸ.ɼ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʂʘʣʠʥʠʥ ɸ.ɸ. 

49 ɻʝʦʨʛʠʝʚʩʢʠʡ ʀ.ɺ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʊʝʣʙʘʝʚʘ ʐ.ɿ. 

50 ɼʘʥʴʯʝʥʢʦ ʉ.ɺ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʇʦʪʝʤʢʠʥʘ ɽ.ɹ. 

51 ɽʩʞʘʥʦʚ ʂ.ʊ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʃʘʧʠʥʘ ʃ.ʄ. 

52 ʅʘʟʠʨʦʚ ɼ.ʈ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʃʝʧʝʭʦʚ ɼ.ɸ. 

53 ʇʘʢ ɸ.ɺ. ʧʨʦʬʝʩʩʦʨ ʂʘʨʘʩʝʚ ʅ.ʀ. 

54 ʇʘʣʢʠʥ ɸ.ɸ. ʜʦʮʝʥʪ ʂʘʨʘʢʫʣʠʥ ʄ.ʃ. 

55 ʈʦʤʘʥʯʫʢ ɸ.ɺ. ʜʦʮʝʥʪ ʂʦʯʢʠʥ ɸ.ʄ. 

56 ʊʦʢʙʝʨʛʝʥʦʚ ʀ.-ɾ.ʄ ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʂʘʣʠʥʠʥ ɸ.ɸ. 

57 ʍʘʨʣʘʤʦʚ ʀ.ɸ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʃʝʧʝʭʦʚ ɼ.ɸ. 

58 ʏʞʘʥ ɽ.ʀ. ʜʦʮʝʥʪ ɸʚʜʝʝʚ ʃ.ɸ. 

59 ʐʘʥʘʨ ɼ.ʂ. ʜʦʮʝʥʪ ʂʘʨʘʢʫʣʠʥ ʄ.ʃ. 

60 ʐʢʝʜʦʚ ʆ.ɸ. ʜʦʮʝʥʪ ʂʘʨʘʢʫʣʠʥ ʄ.ʃ. 

61 ʐʤʠʜʪ ɺ.ɸ. ʜʦʮʝʥʪ ʐʘʪʦʭʠʥ ɺ.ʅ. 

62 ʐʦʢʧʘʨʦʚ ʄ.ʅ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʃʠʩʠʮʳʥ ɼ.ɺ. 

ʉʧʝʮʠʘʣʴʥʦʩʪʴ 050718 ï "ʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ" 

ʛʨ. ʕʇ-06-3 

63 ɸʙʜʫʣʢʝʨʠʤʦʚ ʈ.ɼ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʃʘʧʠʥʘ ʃ.ʄ. 

64 ɸʢʠʤʙʘʝʚ ɸ.ɻ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʃʘʧʠʥʘ ʃ.ʄ. 

65 ɸʭʤʝʪʦʚ ɹ.ɽ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ɼʘʡʯ ʃ.ʀ. 

66 ɹʫʛʘʝʚ ɸ.ʆ. ʜʦʮʝʥʪ ʂʘʨʘʢʫʣʠʥ ʄ.ʃ. 

67 ɻʘʣʢʠʥ ʅ.ɼ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʂʦʩʪʣʠʚʮʝʚ ɸ.ɺ. 

68 ɻʨʘʙʦʚ ʉ.ɺ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ɼʘʡʯ ʃ.ʀ. 

69 ɽʬʨʝʤʦʚʘ ʄ.ʆ. ʜʦʮʝʥʪ ʂʘʨʘʢʫʣʠʥ ʄ.ʃ. 

70 ʀʚʘʥʦʚ ʉ.ɺ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʂʦʩʪʣʠʚʮʝʚ ɸ.ɺ. 

71 ʂʠʤ ʄ.ɺ. ʜʦʮʝʥʪ ʐʘʪʦʭʠʥ ɺ.ʅ. 

72 ʂʦʙʮʝʚ ʖ.ɸ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʃʠʩʠʮʳʥ ɼ.ɺ. 

73 ʃʝʚʘʰʦʚ ɸ.ʇ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʃʘʧʠʥʘ ʃ.ʄ. 

74 ʄʷʢʠʰʝʚ ɼ.ɺ. ʜʦʮʝʥʪ ʂʘʚʝʨʠʥ ɺ.ɺ. 

75 ʅʫʨʤʘʛʘʥʙʝʪʦʚʘ ɻ.ʉ. 
ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʅʫʨʤʘʛʘʥʙʝʪʦʚʘ 

ɻ.ʉ. 

76 ʆʨʣʦʚ ɺ.ʃ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʂʦʩʪʣʠʚʮʝʚ ɸ.ɺ. 

77 ʇʝʨʝʪʫʨʠʥ ɸ.ɸ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʉʠʯʢʘʨʝʥʢʦ ɸ.ɺ. 

78 ʈʘʢʠʤʙʝʢʦʚ ʅ.ʉ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʂʦʩʪʣʠʚʮʝʚ ɸ.ɺ. 

79 ʈʫʜʥʝʚ ɻ.ɸ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ɼʘʡʯ ʃ.ʀ. 

80 ʉʘʜʦʚʥʠʢʦʚʘ ʖ.ɽ. ʜʦʮʝʥʪ ʂʘʚʝʨʠʥ ɺ.ɺ. 

81 ʉʪʝʧʘʥʦʚ ɺ.ʀ ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʉʠʯʢʘʨʝʥʢʦ ɸ.ɺ. 

82 ʊʫʨʘʨʦʚ ʆ.ʉ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʕʤ ɻ.ɸ. 

ʛʨ. ʕʇ-06-4 

83 ɸʩʢʘʨ ʊ. ʜʦʮʝʥʪ ʂʘʨʘʢʫʣʠʥ ʃ.ʄ. 
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ˉ 

ʧʧ 

ʌ.ʀ.ʆ.  

ʜʠʧʣʦʤʥʠʢʘ 

ʌ.ʀ.ʆ. 

ʨʫʢʦʚʦʜʠʪʝʣʷ 

84 ɹʘʡʙʘʙʠʥ ʊ.ʉ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʉʠʯʢʘʨʝʥʢʦ ɸ.ɺ. 

85 ɺʘʩʠʣʴʝʚ ʅ.ɸ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ɼʘʡʯ ʃ.ʀ. 

86 ɺʦʣʛʠʥ ɸ.ɸ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʂʨʠʮʢʠʡ ɸ.ɹ. 

87 ɼʫʙʦʚʮʝʚʘ ɸ.ɺ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʕʤ ɻ.ɸ. 

88 ʂʦʟʝʤʠʨʦʚ ʂ.ʉ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʂʨʠʮʢʠʡ ɸ.ɹ. 

89 ʂʦʩʪʨʦʚ ʇ.ʆ. ʜʦʮʝʥʪ ʐʘʪʦʭʠʥ ɺ.ʅ. 

90 ʂʫʧʨʠʡ ɺ.ʆ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʂʨʠʮʢʠʡ ɸ.ɹ. 

91 ʃʘʤʟʠʥ ɼ.ʃ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʉʠʯʢʘʨʝʥʢʦ ɸ.ɺ. 

92 ʄʘʨʯʝʥʢʦ ʄ.ɽ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʉʠʯʢʘʨʝʥʢʦ ɸ.ɺ. 

93 ʄʘʪʚʠʝʥʢʦ ɺ.ɺ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ɼʘʡʯ ʃ.ʀ. 

94 ʉʣʘʚʛʦʨʦʜʩʢʠʡ ʉ.ɸ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʂʨʠʮʢʠʡ ɸ.ɹ. 

95 ʍʘʞʠʥʴʷʟʦʚ ɼ.ʂ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʂʘʣʠʥʠʥ ɸ.ɸ. 

96 ʍʨʫʩʪʘʣʝʚ ɺ.ɻ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʆʤʘʨ ʊ.ʊ. 

97 ʑʠʛʦʣʝʚ ʗ.ɸ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʕʤ ɻ.ɸ. 

98 ʗʢʦʚʝʥʢʦ ɸ.ʖ. ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʂʦʩʪʣʠʚʮʝʚ ɸ.ɺ. 

ʛʨ. ʕʇ-05 

99 ʌʝʜʦʨʝʥʢʦ ʉ.ʅ. ʜʦʮʝʥʪ ʂʘʨʘʢʫʣʠʥ ʄ.ʃ. 

360240 ï ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚ 

100 ʄʘʡʝʨ ʇ.ɺ. ʜʦʮʝʥʪ ɸʚʜʝʝʚ ʃ.ɸ. 
 

29.01.2010 ʛ. ʩʦʩʪʦʷʣʘʩʴ ʫʩʧʝʰʥʘʷ ʟʘʱʠʪʘ ʤʘʛʠʩʪʝʨʩʢʠʭ ʜʠʩʩʝʨʪʘʮʠʡ ɹʝ-

ʣʦʫʩʦʚʘ ɸ.ɺ., ʆʛʫʨʮʦʚʘ ɻ.ɽ., ʇʘʨʬʝʥʦʚʘ ʉ.ɸ. (ʩʧʝʮʠʘʣʴʥʦʩʪʴ 6N0702 ï ɸʚʪʦ-

ʤʘʪʠʟʘʮʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝ). ɺ ʢʦʥʮʝ ʠʶʥʷ 2010 ʛ. ʟʘʧʣʘʥʠʨʦʚʘʥʘ ʟʘʱʠʪʘ ʤʘʛʠ-

ʩʪʝʨʩʢʠʭ ʜʠʩʩʝʨʪʘʮʠʡ  ɻʝʨʮʝʥ ɼ.ɺ., ʂʫʟʦʚʘʪʦʚʘ ʇ.ʖ., ɹʨʶʭʘʥʦʚʘ ɼ.ɸ., ʇʦʪʝʤ-

ʢʠʥʦʡ ɻ.ʅ., ʐʧʘʢʦʚʘ ʄ.ɸ., ʃʶʙʯʝʥʢʦ ʃ.ɻ. (ʩʧʝʮʠʘʣʴʥʦʩʪʴ 6N0702 ï ɸʚʪʦʤʘ-

ʪʠʟʘʮʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝ). 

 

ʇʦʟʜʨʘʚʣʷʝʤ ʩ ʫʩʧʝʰʥʳʤ ʦʢʦʥʯʘʥʠʝʤ ʫʯʝʙʳ ʚʩʝʭ ʚʳʧʫʩʢʥʠʢʦʚ ʢʘʬʝʜʨʳ 

ɸʇʇ 2010 ʛʦʜʘ! 

 

 

ʇʘʤʷʪʠ ɺ.ʂ. ɼʦʥʠʩʘ 
 

ɹ.ʅ.ʌʝʰʠʥ 

 

9 ʠʶʥʷ ʩʢʦʨʦʧʦʩʪʠʞʥʦ ʩʢʦʥʯʘʣʩʷ ʧʨʦʬʝʩʩʦʨ ɼʦʥʠʩ ɺ. ʂ.  

ɺʣʘʜʠʤʠʨ ʂʦʥʩʪʘʥʪʠʥʦʚʠʯ ʨʦʜʠʣʩʷ ʚ ʛ. ʄʦʩʢʚʝ 18 ʘʚʛʫʩʪʘ 

1923ʛ.  

ɺ ʧʝʨʠʦʜ 1942 - 1947ʛʛ. ʥʘʭʦʜʠʣʩʷ ʚ ʪʨʫʜʦʚʦʡ ʘʨʤʠʠ.  

ʉ 1948 ʧʦ 1950ʛʛ. ʦʙʫʯʘʣʩʷ ʚ ʂʘʨʘʛʘʥʜʠʥʩʢʦʤ ʛʦʨʥʦʤ ʪʝʭ-

ʥʠʢʫʤʝ.  

1950-1956ʛʛ. ʨʘʙʦʪʘʣ ʛʣʘʚʥʳʤ ʵʥʝʨʛʝʪʠʢʦʤ, ʛʣʘʚʥʳʤ ʤʝʭʘ-

ʥʠʢʦʤ ʥʘ ʰʘʭʪʘʭ ʢʦʤʙʠʥʘʪʘ "ʂʘʨʘʛʘʥʜʘʫʛʦʣʴ" ʠ ʠʥʩʧʝʢʮʠʠ 
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ɻʦʩʛʦʨʪʝʭʥʘʜʟʦʨʘ.  

1959-1966ʛʛ. ʟʘʚʝʜʦʚʘʣ ʣʘʙʦʨʘʪʦʨʠʝʡ ʚ ʂʘʨʘʛʘʥʜʠʥʩʢʦʤ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʫʛʦʣʴʥʦʤ ʠʥʩʪʠʪʫʪʝ. ɿʘʢʦʥʯʠʣ ʟʘʦʯʥʦ ʂʘʨʘʛʘʥʜʠʥʩʢʠʡ ʧʦ-

ʣʠʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʂʘʨʇʊʀ) ʚ 1960ʛ. ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ "ɻʦʨʥʘʷ ʵʣʝʢ-

ʪʨʦʤʝʭʘʥʠʢʘ". ɺ ʄʦʩʢʦʚʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠ ʠ ʛʦʨʥʦʡ ʵʣʝʢʪʨʦ-

ʤʝʭʘʥʠʢʠ ʟʘʱʠʪʠʣ (1965ʛ.) ʜʠʩʩʝʨʪʘʮʠʶ "ʀʩʩʣʝʜʦʚʘʥʠʝ ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʧʦʩʦ-

ʙʦʚ ʠʟʤʝʨʝʥʠʷ ʛʨʫʟʦʧʦʪʦʢʦʚ ʰʘʭʪʥʳʭ ʠ ʢʘʨʴʝʨʥʳʭ ʢʦʥʚʝʡʝʨʦʚ". ɺ ʧʝʨʠʦʜ 1966 

ʧʦ 1999ʛʛ. ʨʘʙʦʪʘʣ ʚ ʂʘʨʇʊʀ-ʂʘʨɻʊʋ ʜʦʮʝʥʪʦʤ ʢʘʬʝʜʨʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʟʘʚʝʜʫʶʱʠʤ ʢʘʬʝʜʨʦʡ "ʇʨʦʤʳʰʣʝʥʥʦʡ ʵʣʝʢʪʨʦʥʠ-

ʢʠ", ʜʝʢʘʥʦʤ ʬʘʢʫʣʴʪʝʪʘ "ɸʚʪʦʤʘʪʠʢʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ", ʧʨʦʬʝʩʩʦ-

ʨʦʤ ʢʘʬʝʜʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ.  

ɺ 1999ʛ. ʧʨʦʬʝʩʩʦʨ ɼʦʥʠʩ ɺ.ʂ. ʧʦʣʫʯʠʣ ʚʦʟʤʦʞʥʦʩʪʴ ʚʝʨʥʫʪʴʩʷ ʥʘ ʩʚʦʶ ʈʦ-

ʜʠʥʫ ð ʚ ʛ.ʄʦʩʢʚʫ ʠ ʧʨʠʩʪʫʧʠʣ ʢ ʨʘʙʦʪʝ ʥʘʫʯʥʦʛʦ ʢʦʥʩʫʣʴʪʘʥʪʘ ʚ ɿɸʆ "ʕʥʝʨ-

ʧʨʝʜʕʣʝʢʪʨʦʥʠʢʩ" ʠ ɺʅʀʀʄʉ (ɺʩʝʨʦʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥ-

ʩʪʠʪʫʪ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ).  

ɿʘ ʛʦʜʳ ʨʘʙʦʪʳ ʚ ʛ. ʂʘʨʘʛʘʥʜʝ ɼʦʥʠʩ ɺʣʘʜʠʤʠʨ ʂʦʥʩʪʘʥʪʠʥʦʚʠʯ ʩʦʟʜʘʣ ʥʘ-

ʫʯʥʫʶ ʰʢʦʣʫ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʥʘʫʯʥʳʭ ʢʘʜʨʦʚ ʚ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʢʦʥʢʫʨʝʥʪ-

ʥʦ-ʩʧʦʩʦʙʥʳʭ ʩʨʝʜʩʪʚ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʦʜ ʝʛʦ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ʠ ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʫʯʘʩʪʠʠ ʩʦʟʜʘʥʳ ʫʥʠʢʘʣʴʥʳʝ ʩʠʩʪʝʤʳ 

ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʥʚʝʡʝʨʥʳʭ ʚʝʩʦʚ ʠ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʮʝʩʩʦʚ 

ʠʟʤʝʨʝʥʠʷ ʠ ʜʦʟʠʨʦʚʘʥʠʷ ʤʘʩʩ, ʨʘʟʨʘʙʦʪʘʥʳ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʝ ʩʨʝʜʩʪʚʘ 

ʠʟʤʝʨʝʥʠʷ ʠ ʜʦʟʠʨʦʚʘʥʠʷ ʤʘʩʩʳ ʩʳʧʫʯʠʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʜʠʥʘʤʠʢʝ, ʥʘʰʝʜʰʠʝ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ, ʈʦʩʩʠʠ ʠ ʜʘʣʴʥʝʤ ʟʘʨʫʙʝʞʴʝ.  

ʇʨʦʬʝʩʩʦʨ ɼʦʥʠʩ ɺ.ʂ. ʚʥʝʩ ʙʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʧʝʨʩʧʝʢʪʠʚ-

ʥʳʭ ʠ ʥʝʦʙʭʦʜʠʤʳʭ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ ʠʥʞʝʥʝʨʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ "ɸʚ-

ʪʦʤʘʪʠʟʘʮʠʷ ʠ ʤʝʭʘʥʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʦʙʨʘʙʦʪʢʠ ʠ ʚʳʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ", "ʀʥ-

ʬʦʨʤʘʮʠʦʥʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ", "ʉʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢ-

ʪʠʨʦʚʘʥʠʷ", "ʄʝʪʨʦʣʦʛʠʷ ʠ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ". ʇʦʜ ʥʘʫʯʥʳʤ ʨʫʢʦ-

ʚʦʜʩʪʚʦʤ ɼʦʥʠʩʘ ɺ.ʂ. ʚ ʂʘʨɻʊʋ ʙʳʣʘ ʩʦʟʜʘʥʘ ʤʝʪʨʦʣʦʛʠʯʝʩʢʘʷ ʩʣʫʞʙʘ ʠ ʣʘʙʦ-

ʨʘʪʦʨʠʷ "ʄʝʪʨʦʣʦʛʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ", ʙʳʣʠ ʟʘʱʠʱʝʥʳ ʜʠʩ-

ʩʝʨʪʘʮʠʠ ʖ.ɺ. ɻʫʜʦʚʩʢʠʤ, ɸ.ɺ. ɹʦʯʘʨʦʚʳʤ, ɺ.ɺ. ʉʠʥ ʠ ʜʨʫʛʠʤʠ ʫʯʝʥʳʤʠ. 

ʄʥʦʛʦʛʨʘʥʥʘʷ ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʠ ʦʙʱʝʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ɼʦʥʠʩʘ 

ɺ.ʂ. ʦʪʤʝʯʝʥʘ ʤʝʜʘʣʷʤʠ "ʇʷʪʴʜʝʩʷʪ ʣʝʪ ʇʦʙʝʜʳ ʚ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡ-

ʥʝ 1941ð1945ʛʛ.", "ɺʝʪʝʨʘʥ ʪʨʫʜʘ", "ɿʘ ʜʦʙʣʝʩʪʥʳʡ ʪʨʫʜ ʚ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪ-

ʚʝʥʥʦʡ ʚʦʡʥʝ 1941ð1945ʛʛ.", "ɿʘ ʜʦʙʣʝʩʪʥʳʡ ʪʨʫʜ ʚ ʦʟʥʘʤʝʥʦʚʘʥʠʝ 100-ʣʝʪʠʷ 

ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ɺ.ʀ. ʃʝʥʠʥʘ".  

ɼʦʥʠʩ ɺʣʘʜʠʤʠʨ ʂʦʥʩʪʘʥʪʠʥʦʚʠʯ ʩʦʭʨʘʥʠʪʩʷ ʚ ʧʘʤʷʪʠ ʩʚʦʠʭ ʢʦʣʣʝʛ, ʜʨʫʟʝʡ 

ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʫʯʝʥʠʢʦʚ ʢʘʢ ʪʘʣʘʥʪʣʠʚʳʡ ʠʥʞʝʥʝʨ, ʠʟʦʙʨʝʪʘʪʝʣʴ, ʫʯʝʥʳʡ ʠ 

ʧʝʜʘʛʦʛ, ʦʙʣʘʜʘʪʝʣʴ ʵʥʮʠʢʣʦʧʝʜʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʰʠʨʦʢʦʛʦ ʥʘʫʯʥʦʛʦ ʢʨʫʛʦʟʦʨʘ, 

ʪʦʥʢʦʛʦ ʶʤʦʨʘ ʠ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʤʳʰʣʝʥʠʷ, ʢʘʢ ʛʣʫʙʦʢʦ ʧʦʨʷʜʦʯʥʳʡ ʯʝʣʦʚʝʢ, 

ʩʫʤʝʚʰʠʡ ʜʦʢʘʟʘʪʴ ʚʩʝʡ ʩʚʦʝʡ ʞʠʟʥʴʶ ʧʝʨʚʦʦʯʝʨʝʜʥʦʩʪʴ ʜʦʙʨʘ, ʩʧʨʘʚʝʜʣʠʚʦ-

ʩʪʠ, ʧʨʘʚʜʳ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ.  
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ʀ.ɸ. ɻʘʣʠʥ 

 

ʋʞʝ ʧʨʦʰʝʣ ʛʦʜ, ʢʘʢ ʫʰʝʣ ʠʟ ʞʠʟʥʠ ɺʣʘʜʠʤʠʨ ʂʦʥʩʪʘʥʪʠʥʦʚʠʯ ɼʦʥʠʩ. ʏʝ-

ʣʦʚʝʢ ʪʨʫʜʥʦʡ ʩʫʜʴʙʳ, ʫ ʢʦʪʦʨʦʛʦ ʙʳʣʠ ʛʦʜʳ ɻʫʣʘʛʘ, ʨʘʙʦʪʘ ʥʘ ʰʘʭʪʘʭ ʂʘʨʘ-

ʛʘʥʜʠʥʩʢʦʛʦ ʫʛʦʣʴʥʦʛʦ ʙʘʩʩʝʡʥʘ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʯʝʙʘ ʥʘ ʟʘʦʯʥʦʤ ʦʪʜʝʣʝʥʠʠ 

ʛʦʨʥʦʛʦ ʠʥʩʪʠʪʫʪʘ, ʠ ʦʯʝʥʴ ʜʦʣʛʠʡ ʧʫʪʴ ʚ ʥʘʫʢʝ. 

ʉʨʝʜʠ  ʩʚʦʠʭ ʢʦʣʣʝʛ ʤʳ ʚʩʝʛʜʘ ʧʦʨʘʞʘʣʠʩʴ ʝʛʦ ʪʚʦʨʯʝʩʢʦʤʫ ʧʦʪʝʥʮʠʘʣʫ, ʢʦ-

ʪʦʨʳʡ ʦʥ ʩʦʭʨʘʥʠʣ ʜʦ ʩʘʤʳʭ ʧʦʩʣʝʜʥʠʭ ʜʥʝʡ ʞʠʟʥʠ. 

ʇʝʨʝʜ ʚʦʟʚʨʘʱʝʥʠʝʤ ʜʦʤʦʡ ʚ ʄʦʩʢʚʫ (ʛʦʨʦʜ, ʛʜʝ ʦʥ ʨʦʜʠʣʩʷ, ʚʳʨʦʩ, ʟʘʢʦʥ-

ʯʠʣ ʰʢʦʣʫ ʚ 1941 ʛʦʜʫ) ʦʥ ʚ ʨʘʟʛʦʚʦʨʝ ʦʪʢʨʦʚʝʥʥʦ ʧʨʠʟʥʘʣʩʷ, ʯʪʦ ʙʦʠʪʩʷ ʦʩ-

ʪʘʪʴʩʷ ʙʝʟ ʨʘʙʦʪʳ. ʇʨʠʯʝʤ ʵʪʦ ʧʦʜʨʘʟʫʤʝʚʘʣʦ ʥʝ ʩʧʦʩʦʙ ʟʘʨʘʙʘʪʳʚʘʥʠʷ ʜʝʥʝʛ, ʘ 

ʧʦʩʪʦʷʥʥʳʡ ʫʤʩʪʚʝʥʥʳʡ ʪʨʫʜ ʥʘʜ ʪʝʤ ʙʦʣʴʰʠʤ ʢʦʤʧʣʝʢʩʦʤ ʥʘʫʯʥʳʭ ʠ ʪʝʭʥʠ-

ʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʚ ʦʙʣʘʩʪʠ ʢʦʥʚʝʡʝʨʥʦʛʦ ʚʝʩʦʩʪʨʦʝʥʠʷ, ʢʦʪʦʨʦʤʫ ʦʥ ʧʦʩʚʷʪʠʣ 

ʚʩʶ ʩʚʦʶ ʞʠʟʥʴ, ʥʘʯʘʚ ʠʤ ʟʘʥʠʤʘʪʴʩʷ ʩ ʢʦʥʮʘ 50-ʭ ʛʦʜʦʚ ʚ ʂʅʀʋʀ. 

ʉʦ ʚʨʝʤʝʥʝʤ ʥʘʤ ʧʨʠʰʣʦ ʦʩʦʟʥʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʝʛʦ ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʚ ʵʪʦʡ 

ʦʙʣʘʩʪʠ ʙʳʣ ʧʦʩʪʦʷʥʥʳʡ ʧʦʠʩʢ ʥʦʚʳʭ, ʦʨʠʛʠʥʘʣʴʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 

ɽʩʣʠ ʧʦʷʚʣʷʣʦʩʴ ʢʘʢʦʝ-ʪʦ ʥʦʚʦʝ ʨʝʰʝʥʠʝ , ʪʦ ʝʛʦ ʦʙʷʟʘʪʝʣʴʥʦ ʥʫʞʥʦ ʙʳʣʦ ʚʦ-

ʧʣʦʪʠʪʴ ʚ ʨʝʘʣʴʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ, ʠʩʩʣʝʜʦʚʘʪʴ ʝʝ ʠ ʥʘʡʪʠ ʚʩʝ ʩʠʣʴʥʳʝ ʠ ʩʣʘʙʳʝ 

ʩʪʦʨʦʥʳ. ɽʩʣʠ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ ʤʦʛʣʠ ʧʝʨʝʚʝʩʠʪʴ ʩʠʣʴʥʳʝ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʠʜʪʠ 

ʜʘʣʴʰʝ ʧʦ ʧʫʪʠ ʩʦʟʜʘʥʠʷ ʜʨʫʛʦʛʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʛʦ ʚʘʨʠʘʥʪʘ. ɺʨʦʜʝ ʙʳ, 

ʩʪʘʥʜʘʨʪʥʳʡ ʧʫʪʴ ʚ ʥʘʫʢʝ ʩ ʝʝ ʦʰʠʙʢʘʤʠ, ʫʜʘʯʘʤʠ. ʅʦ ɺ.ʂ, ɼʦʥʠʩ ʥʠʢʦʛʜʘ ʥʝ 

ʙʦʷʣʩʷ ʵʪʦʛʦ ʧʨʠʟʥʘʚʘʪʴ. ʋ ʥʝʛʦ ʥʝ ʙʳʣʦ ʪʦʛʦ ʥʘʫʯʥʦʛʦ çʩʥʦʙʠʟʤʘè, ʯʪʦ ʦʥ ʜʦʩ-

ʪʠʛ ʫʞʝ ʚʩʝʭ ʥʘʫʯʥʳʭ ʚʝʨʰʠʥ ʚ ʩʚʦʝʡ ʦʙʣʘʩʪʠ. 

ɺʩʧʦʤʠʥʘʶʪʩʷ ʝʛʦ ʩʣʦʚʘ, ʢʦʛʜʘ ʢʘʢʘʷ-ʥʠʙʫʜʴ ʟʘʜʘʯʘ ʥʝ ʨʝʰʘʣʘʩʴ ʩʭʦʜʫ, ʠ ʥʘ 

ʝʝ ʨʝʰʝʥʠʝ ʤʦʛʣʠ ʫʡʪʠ ʛʦʜʳ: çʏʪʦ-ʪʦ ʤʳ ʚ ʵʪʦʤ ʥʝʜʦʧʦʥʠʤʘʝʤ, ʥʘʜʦ ʢʦʧʘʪʴ 

ʛʣʫʙʞʝ ʠ ʛʣʫʙʞʝéè. ɺ ʵʪʠʭ ʦʪʢʨʦʚʝʥʥʳʭ ʩʣʦʚʘʭ ʦʪʨʘʞʘʣʘʩʴ ʚʩʷ ʝʛʦ ʩʫʪʴ ʢʘʢ 

ʦʜʥʦʛʦ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʫʯʝʥʳʭ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʉʉʉʈ (ʘ ʟʘʪʝʤ ʠ ʚ ʂʘʟʘʭʩʪʘʥʝ, 

ʠ ʚ ʈʦʩʩʠʠ), ʢʦʪʦʨʳʡ ʚ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʘʞʝ ʥʝ ʧʦʤʳʰʣʷʣ ʦ çʧʦʙʨʦʥʟʦʚʝ-

ʥʠʠè. ʂ ʩʦʞʘʣʝʥʠʶ, ʜʘʥʥʳʡ ʚʠʜ çʥʘʫʯʥʦʡ ʙʦʣʝʟʥʠè ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʧʦʨʦʡ ʧʨʦʷʚʣʷʝʪʩʷ ʚʩʝ ʯʘʱʝ ʠ ʯʘʱʝ. 

ʗ ʜʫʤʘʶ, ʯʪʦ ʝʛʦ ʥʘʫʯʥʘʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦʩʪʴ, ʯʝʩʪʥʦʩʪʴ ʚ ʦʮʝʥʢʝ ʩʜʝʣʘʥʥʦʛʦ 

ʠ ʦʩʦʟʥʘʥʠʝ ʪʦ, ʯʪʦ ʤʥʦʛʠʝ ʧʨʦʙʣʝʤʳ ʪʘʢ ʠ  ʥʝ ʫʜʘʣʦʩʴ ʝʱʝ ʜʦʚʝʩʪʠ ʜʦ ʟʘʢʦʥ-

ʯʝʥʥʳʭ ʨʝʰʝʥʠʡ, ʠ ʦʥʠ ʪʨʝʙʫʶʪ ʜʦʣʛʦʡ, ʢʨʦʧʦʪʣʠʚʦʡ, ʪʚʦʨʯʝʩʢʦʡ ʨʘʙʦʪʳ, ʧʦ-

ʟʚʦʣʷʶʪ ʛʦʚʦʨʠʪʴ ʦ ʥʝʤ, ʢ ʩʦʞʘʣʝʥʠʶ, ʟʘʙʠʪʳʤ ʚ ʥʘʰʝ ʩʫʝʪʣʠʚʦʝ ʚʨʝʤʷ, ʥʦ 

ʦʯʝʥʴ ʝʤʢʠʤ ʩʣʦʚʦʤ ï ʅʘʩʪʦʷʱʠʡ ʈʫʩʩʢʠʡ ʀʥʪʝʣʣʠʛʝʥʪ. 

 

ʅʘʰʠ ʶʙʠʣʷʨʳ 

 

ɿʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʰʘʭʪʝʨʩʢʦʛʦ ʪʨʫʜʘ 

(ʢ 60-ʣʝʪʠʶ ʃ.ɸ. ɸʚʜʝʝʚʘ) 
 

ʄ.ʀ.ʂʦʩʪʠʥ 

 

8 ʦʢʪʷʙʨʷ 2009 ʛʦʜʘ ʠʩʧʦʣʥʠʣʦʩʴ 60 ʣʝʪ ʢʘʥʜʠʜʘʪʫ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦ-

ʮʝʥʪʫ ʠ ʨʫʢʦʚʦʜʠʪʝʣʶ ʬʠʣʠʘʣʘ ʢʘʬʝʜʨʳ ɸʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 
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ʧʨʦʮʝʩʩʦʚ ʂʘʨɻʊʋ, ʟʘʤʝʩʪʠʪʝʣʶ ʜʠʨʝʢʪʦʨʘ ʧʨʝʜʧʨʠʷʪʠʷ çʋʛʣʝʩʝʨʚʠʩè ʋɼ ɸʆ 

çɸʨʩʝʣʦʨ ʄʠʪʪʘʣ ʊʝʤʠʨʪʘʫè ʠ ʨʫʢʦʚʦʜʠʪʝʣʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʪʝʭʥʠʯʝ-

ʩʢʦʛʦ ʮʝʥʪʨʘ ʧʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ ʩʠʩʪʝʤʘʤ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʉʊʎ ɸʉɹ) ʵʪʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ ʃʝʦʥʠʜʫ ɸʥʘʪʦʣʴʝʚʠʯʫ ɸʚʜʝʝʚʫ. 

ʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʃ.ɸ. ɸʚʜʝʝʚ ʥʘ-

ʯʘʣ ʚ ʦʪʨʘʩʣʝʚʦʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʠ ʧʨʦʝʢʪʥʦ-

ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʤ ʫʛʦʣʴʥʦʤ ʠʥʩʪʠʪʫʪʝ (ʂʅʀʋʀ), ʩʨʘʟʫ ʧʦʩʣʝ 

ʦʢʦʥʯʘʥʠʷ ʩʨʝʜʥʝʡ ʰʢʦʣʳ, ʚ ʢʘʯʝʩʪʚʝ ʣʘʙʦʨʘʥʪʘ ʩ ʦʜʥʦʚʨʝ-

ʤʝʥʥʳʤ ʧʦʚʳʰʝʥʠʝʤ ʦʙʨʘʟʦʚʘʥʠʷ ʜʦ ʚʳʩʰʝʛʦ ʚ ʂʘʨʇʊʀ. 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʠ ʧʨʦʝʢʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʝ ʨʘ-

ʙʦʪʳ ʂʅʀʋʀ ʚ ʪʝ ʛʦʜʳ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʚʳʰʝʥʠʝ 

ʫʨʦʚʥʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʫʛʣʷ, ʘ ʪʘʢʞʝ ʤʝʭʘʥʠʟʘʮʠʠ ʠ ʘʚ-

ʪʦʤʘʪʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʰʘʭʪʘʭ ʂʘʨʘ-

ʛʘʥʜʠʥʩʢʦʛʦ ʫʛʦʣʴʥʦʛʦ ʙʘʩʩʝʡʥʘ. 

ʇʝʨʚʳʡ ʵʪʘʧ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʳʣ ʩʚʷʟʘʥ ʩ ʠʩʩʣʝʜʦ-

ʚʘʥʠʝʤ, ʨʘʟʨʘʙʦʪʢʦʡ, ʩʦʟʜʘʥʠʝʤ ʠ ʚʥʝʜʨʝʥʠʝʤ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ ʰʘʭʪ ʥʦʚʳʭ ʤʘʰʠʥ ʠ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘ-

ʮʠʠ. ʇʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʝʛʦ ʯʘʩʪʠ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠʩʧʳʪʘʥʠʷʭ ʥʘ ʰʘʭʪʘʭ 

ʙʘʩʩʝʡʥʘ ʚʥʝʜʨʷʣʠʩʴ ʧʣʘʩʪʠʥʯʘʪʳʝ, ʪʝʣʝʩʢʦʧʠʯʝʩʢʠʝ ʠ ʠʟʛʠʙʘʶʱʠʝʩʷ ʢʦʥʚʝʡʝ-

ʨ,r ʥʦʚʳʝ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʝ ʢʨʝʧʠ ʠ ʙʫʨʦʚʳʝ ʫʩʪʘʥʦʚʢʠ, ʥʦʚʳʝ ʧʦ ʪʝʤ ʚʨʝʤʝ-

ʥʘʤ ʧʨʦʭʦʜʯʝʩʢʠʝ ʠ ʦʯʠʩʪʥʳʝ ʢʦʤʙʘʡʥʳ çʂʘʨʘʛʘʥʜʠʥʝʮ-ʋ4è, ʂʐ-1, ʂ-128ʇ. 

ʇʦʜ ʝʛʦ ʨʫʢʦʚʦʜʩʪʚʦʤ ʚ ʠʥʩʪʠʪʫʪʝ ʙʳʣ ʩʦʟʜʘʥ ʚʨʝʤʝʥʥʳʡ ʪʚʦʨʯʝʩʢʠʡ ʢʦʣʣʝʢ-

ʪʠʚ (ɺʊʂ) çʕʥʝʨʛʠʷè, ʘ ʟʘʪʝʤ ʦʪʜʝʣ ʕɻʇ, ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʢʦʪʦʨʦʛʦ ʷʚʣʷʣʘʩʴ 

ʨʘʟʨʘʙʦʪʢʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʯʝʪʘ ʠ ʢʦʥʪʨʦʣʷ ʧʘʨʘʤʝʪʨʦʚ ʵʣʝʢʪʨʦ-

ʧʦʪʨʝʙʣʝʥʠʷ, ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝʤ, ʘ ʪʘʢʞʝ ʵʢʦʥʦʤʠʷ ʵʣʝʢʪʨʦʵʥʝʨ-

ʛʠʠ ʥʘ ʰʘʭʪʘʭ ʙʘʩʩʝʡʥʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʨʝʞʠʤʳ ʵʣʝʢʪʨʦʧʦ-

ʪʨʝʙʣʝʥʠʷ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʯʘʩʪʢʘʭ ʫʛʦʣʴʥʳʭ ʰʘʭʪ, ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʳ ʠ 

ʩʨʝʜʩʪʚʘ ʢʦʥʪʨʦʣʷ ʧʘʨʘʤʝʪʨʦʚ ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʷ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʳʭ ʙʳ-

ʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʨʘʮʠʦʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʠ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶ-

ʱʠʝ ʨʝʞʠʤʳ ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʷ ʥʘ ʫʛʦʣʴʥʳʭ ʰʘʭʪʘʭ. ʀʪʦʛʦʤ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʷʚʠʣʘʩʴ ʝʛʦ ʜʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ çʇʨʠʥʮʠʧʳ ʠ ʤʝʪʦʜʳ ʘʚʪʦʤʘʪʠʟʠʨʦ-

ʚʘʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝʤ ʫʛʦʣʴʥʳʭ ʰʘʭʪè, ʟʘ ʟʘʱʠʪʫ 

ʢʦʪʦʨʦʡ ɸʚʜʝʝʚʫ ʃ.ɸ. ʙʳʣʘ ʧʨʠʩʚʦʝʥʘ ʫʯʝʥʘʷ ʩʪʝʧʝʥʴ ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʠʯʝʩʢʠʭ 

ʥʘʫʢ. 

ʇʨʦʜʦʣʞʝʥʠʝʤ ʝʛʦ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʩʣʝʜʥʠʝ 10 

ʣʝʪ ʷʚʣʷʝʪʩʷ ʥʘʫʯʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʨʘʙʦʪʦʡ ʩʦʟʜʘʥʥʦʛʦ ʧʨʠ ʝʛʦ ʫʯʘʩʪʠʠ ʦʪʜʝʣʘ 

ʅʀʆʂʈ, ʘ ʥʳʥʝ ʉʊʎ ɸʉɹ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ çʋʛʣʝʩʝʨʚʠʩè. 

ʂʦʣʣʝʢʪʠʚ ʦʪʜʝʣʘ ʨʘʟʨʘʙʦʪʘʣ, ʠʟʛʦʪʦʚʠʣ ʩ ʫʯʘʩʪʠʝʤ ʕʥʝʨʛʦʟʘʚʦʜʘ, ʫʩʪʘʥʦʚʠʣ ʥʘ 

ʚʩʝʭ ʰʘʭʪʘʭ ʋɼ ʧʝʨʚʫʶ ʚ ʂʘʟʘʭʩʪʘʥʝ ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʢʦʤʧʴʶʪʝʨʥʫʶ ʩʠʩʪʝʤʫ 

ʘʵʨʦʛʘʟʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʰʘʭʪʥʦʡ ʘʪʤʦʩʬʝʨʳ ɸʉʋ çɹʝʟʦʧʘʩʥʦʩʪʴè ʠ ʧʨʦʜʦʣʞʘʝʪ 

ʝʝ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ. ɹʣʘʛʦʜʘʨʷ ʣʠʯʥʳʤ ʢʦʥʪʘʢʪʘʤ ɸʚʜʝʝʚʘ ʃ.ɸ. ʩ ʟʘ-

ʨʫʙʝʞʥʦʡ ʬʠʨʤʦʡ WOELKE INDUSTRIEELEKTRONIK GMBH (ɻʝʨʤʘʥʠʷ) 

ʩʠʩʪʝʤʘ ʦʩʥʘʱʝʥʘ ʩʦʚʨʝʤʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʢʦʥʪʨʦʣʷ ʤʝʪʘʥʘ, ʩʨʝʜʩʪʚʘ ʧʨʠʝ-

ʤʘ, ʧʝʨʝʜʘʯʠ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʬʠʨʤʳ Davis Derbi (ɸʥʛʣʠʷ). ʉʦʟʜʘʥʠʝ ʠ 

ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʫʛʦʣʴʥʳʭ 
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ʰʘʭʪ, ʦʨʛʘʥʠʟʘʮʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠʤʝʝʪ ʙʦʣʴ-

ʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʜʝʣʝ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʘ ʰʘʭʪʝʨʦʚ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʃ.ɸ. ɸʚʜʝʝʚʘ ʦʧʫʙʣʠʢʦ-

ʚʘʥʳ ʚ ʨʘʟʣʠʯʥʳʭ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʠʟʜʘʥʠʷʭ (ʥʝʢʦʪʦʨʳʝ ʧʨʠʟʥʘʥʳ ʠʟʦʙʨʝ-

ʪʝʥʠʷʤʠ), ʧʦʣʫʯʠʣʠ ʚʳʩʦʢʫʶ ʦʮʝʥʢʫ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʨʝʜʧʨʠʷʪʠʡ ʫʛʦʣʴʥʦʛʦ ʜʝ-

ʧʘʨʪʘʤʝʥʪʘ, ʦʪʤʝʯʝʥʳ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʤʠ ʠ ʚʝʜʦʤʩʪʚʝʥʥʳʤʠ ʥʘʛʨʘʜʘʤʠ ʠ 

ʛʨʘʤʦʪʘʤʠ: çɿʥʘʢ ʪʨʫʜʦʚʦʡ ʩʣʘʚʳè II , III  ʩʪʝʧʝʥʠ. 

ʇʝʜʘʛʦʛʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʃ.ɸ, ɸʚʜʝʝʚʘ ʥʘ ʢʘʬʝʜʨʝ ɸʇʇ ʩʚʷʟʘʥʘ ʩ ʧʨʝ-

ʧʦʜʘʚʘʥʠʝʤ ʜʠʩʮʠʧʣʠʥʳ çɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʥʪʨʦ-

ʣʷè. ʉʪʫʜʝʥʪʳ, ʟʘʢʦʥʯʠʚʰʠʝ ʢʘʬʝʜʨʫ ɸʇʇ ʠ ʦʙʫʯʘʶʱʠʝʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, 

ʧʦʤʥʷʪ ʠ ʙʫʜʫʪ ʜʦʣʛʦ ʧʦʤʥʠʪʴ ʩʪʨʦʛʦʛʦ çʧʨʝʧʦʜʘè, ɸʚʜʝʝʚʘ ʃ.ɸ. 

ʉʦʭʨʘʥʷʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ, ʠʤʝʪʴ ʷʩʥʳʡ ʫʤ ʠ ʜʦʙʨʦʝ ʥʘʩʪʨʦʝʥʠʝ ʧʦʤʦ-

ʛʘʝʪ ʃʝʦʥʠʜʫ ɸʥʘʪʦʣʴʝʚʠʯʫ ʣʶʙʦʚʴ ʢ ʛʦʨʘʤ, ʢ ʢʦʪʦʨʳʤ ʦʥ ʝʞʝʛʦʜʥʦ ʭʦʜʠʪ ʚʦ 

ʚʨʝʤʷ ʣʝʪʥʠʭ ʦʪʧʫʩʢʦʚ. ɽʛʦ ʜʝʚʠʟ: çʏʪʦʙ ʥʝ ʩʪʘʨʝʣʘ ʜʫʰʘ ʘʣʴʧʠʥʠʩʪʘ ʠ ʥʝ ʪʫ-

ʧʝʣ ʤʦʣʦʪʦʢ!è. 

ɸʩʩʦʮʠʘʮʠʷ ʚʳʧʫʩʢʥʠʢʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʢʘʬʝʜʨʳ ɸʇʇ ʩʝʨʜʝʯʥʦ ʧʦ-

ʟʜʨʘʚʣʷʝʪ ʃʝʦʥʠʜʘ ɸʥʘʪʦʣʴʝʚʠʯʘ ɸʚʜʝʝʚʘ ʩ ʟʘʤʝʯʘʪʝʣʴʥʳʤ ʶʙʠʣʝʝʤ ʠ ʞʝʣʘʝʪ 

ʝʤʫ ʢʨʝʧʢʦʛʦ ʟʜʦʨʦʚʴʷ, ʩʯʘʩʪʴʷ ʠ ʙʣʘʛʦʧʦʣʫʯʠʷ, ʥʝʠʩʩʷʢʘʝʤʦʡ ʵʥʝʨʛʠʠ ʚ ʥʘʫʯ-

ʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

 

ʅʘʰʘ ʧʦʯʪʘ  x 
  

 

ɺʝʜʫʱʘʷ ʨʫʙʨʠʢʠ ï ɽʚʛʝʥʠʷ ʋʩʦʚʘ 

 

ɿʜʨʘʚʩʪʚʫʡʪʝ! ʀ ʩʥʦʚʘ ʤʳ ʚʤʝʩʪʝ! 

 

ɺ ʵʪʦʤ ʛʦʜʫ 5 ʣʝʪ ʩ ʤʦʤʝʥʪʘ ʚʳʧʫʩʢʘ ʛʨʫʧʧ ʕɸ-00. ʂʘʢʠʝ ʞʝ ʤʳʩʣʠ, ʚʦʩ-

ʧʦʤʠʥʘʥʠʷ ʯʝʨʝʟ 5 ʣʝʪ ʫ ʚʳʧʫʩʢʥʠʢʦʚ, ʯʪʦ ʠʤ ʭʦʯʝʪʩʷ ʩʢʘʟʘʪʴ? 

ʇʝʨʝʜ ʚʝʩʪʦʯʢʘʤʠ ʦʪ ʚʳʧʫʩʢʥʠʢʦʚ ʭʦʯʝʪʩʷ ʧʨʦʮʠʪʠʨʦʚʘʪʴ ʦʜʥʦʛʦ ʠʟ ʢʫ-

ʨʘʪʦʨʦʚ ï ʂʘʣʠʥʠʥʘ ɸʣʝʢʩʝʷ ɸʥʘʪʦʣʴʝʚʠʯʘ. ʏʪʦ ʞʝ ʦʥ ʧʦʤʥʠʪ ʦʙ ʕɸ-00-2? 

 

ʂʘʣʠʥʠʥ ɸʣʝʢʩʝʡ ɸʥʘʪʦʣʴʝʚʠʯ 

 

ɻʨʫʧʧʘ ʕɸ-00-2 ʟʘʧʦʤʥʠʣʘʩʴ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʨʫʞʥʳʤ ʚʳʭʦʜʦʤ ʥʘ ʩʫʙ-

ʙʦʪʥʠʢ ʦʩʝʥʴʶ 2000ʛ. ʊʦʛʜʘ ʦʪ ʘʢʠʤʘʪʘ ʧʦʩʪʫʧʠʣʦ ʨʘʩʧʦʨʷʞʝʥʠʝ ʧʦ ʥʘʚʝʜʝʥʠʶ 

ʧʦʨʷʜʢʘ ʚ ʧʘʨʢʝ ʠʤ. 30 ʣʝʪ ɺʃʂʉʄ, ʠ ʦʥʠ ʜʨʫʞʥʦ ʚʩʝʤ ʢʦʣʣʝʢʪʠʚʦʤ ʦʪʧʨʘʚʠ-

ʣʠʩʴ ʝʛʦ ʦʙʣʘʛʦʨʘʞʠʚʘʪʴ. ɺ ʪʦ ʚʨʝʤʷ ʧʘʨʢ ʥʘʧʦʤʠʥʘʣ ʩʢʦʨʝʝ ʜʞʫʥʛʣʠ: ʤʥʦʞʝ-

ʩʪʚʦ ʤʦʣʦʜʳʭ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʠ ʦʙʨʘʟʦʚʳʚʘʣʠ ʥʝʧʨʦʭʦʜʠʤʳʝ ʟʘʨʦʩʣʠ. 

ɺʦʦʨʫʞʠʚʰʠʩʴ ʧʠʣʘʤʠ, ʪʦʧʦʨʘʤʠ, ʛʨʘʙʣʷʤʠ ʠ ʤʦʣʦʜʳʤ ʵʥʪʫʟʠʘʟʤʦʤ ʯʝʨʝʟ ʢʘ-

ʢʦʡ-ʥʠʙʫʜʴ ʯʘʩ-ʧʦʣʪʦʨʘ ʧʦʷʚʠʣʠʩʴ ʧʝʨʚʳʝ ʧʨʦʩʝʢʠ - ʚʝʜʴ ʚʩʝ, ʯʪʦ ʙʳʣʦ ʪʦʥʴʰʝ 

ʨʫʢʠ, ʧʦʜʣʝʞʘʣʦ ʚʳʨʫʙʢʝ. ɺ ʢʦʥʮʝ ʨʘʙʦʪʳ ʤʦʞʥʦ ʙʳʣʦ ʩʫʜʠʪʴ ʥʝ ʪʦʣʴʢʦ ʦ ʩʠʣʝ 

                                           
x ɺ ʵʪʦʡ ʨʫʙʨʠʢʝ ʩʦʭʨʘʥʝʥ ʩʪʠʣʴ, ʦʨʬʦʛʨʘʬʠʷ ʠ ʩʠʥʪʘʢʩʠʩ ʘʚʪʦʨʦʚ. 
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ʠ ʩʪʘʨʘʥʠʠ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʥʦ ʠ ʦ ʪʦʤ, ʢʪʦ ʠ ʢʘʢ ʙʫʜʝʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʦʪ-

ʥʦʩʠʪʩʷ ʢ ʫʯʝʙʝ. ʉʘʰʘ ɻʦʨʝʚʘʷ, ʩʪʘʨʦʩʪʘ ʛʨʫʧʧʳ, ʫʭʦʜʠʣʘ ʩ ʨʘʙʦʪʳ ʧʦʩʣʝʜʥʝʡ - 

ʠ ʪʘʢʦʝ ʞʝ ʦʪʥʦʰʝʥʠʝ ʢ ʧʦʣʫʯʝʥʠʶ ʟʥʘʥʠʡ ʦʥʘ ʧʨʦʷʚʣʷʣʘ ʚʩʝʛʜʘ, ʩʪʨʝʤʠʣʘʩʴ 

ʙʳʪʴ ʧʝʨʚʦʡ ʚ ʫʯʝʙʝ, ʩʧʦʨʪʝ ʠ ʚ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ ʛʨʫʧʧʳ. 

 

 

 

 

 

 

 

 

 

 

 

 

ɸ ʪʝʧʝʨʴ ʩʣʦʚʘ ʠ ʚʳʧʫʩʢʥʠʢʘʤ 

 

ʂʨʫʛʣʠʢʦʚʘ (ɻʦʨʝʚʘʷ) ɸʣʝʢʩʘʥʜʨʘ 

 

ɺʦʪ ʠ ʧʨʦʰʣʦ 5 ʣʝʪ ʩʦ ʜʥʷ ʦʢʦʥʯʘʥʠʷ ʇʦʣʠʪʝʭʘé ʂʘʢ ʙʳʩʪʨʦ ʣʝʪʠʪ ʚʨʝʤʷ! 

ɼʘʞʝ ʥʝ ʚʝʨʠʪʩʷ! ʉʝʡʯʘʩ, ʦʛʣʷʜʳʚʘʷʩʴ ʥʘʟʘʜ, ʫʞʝ ʩ ʪʨʫʜʦʤ ʚʩʧʦʤʠʥʘʝʰʴ ʥʘʟʚʘ-

ʥʠʷ ʜʠʩʮʠʧʣʠʥ, ʢʦʪʦʨʳʝ ʥʘʤ ʜʘʚʘʣʠ, ʣʘʙʦʨʘʪʦʨʥʳʭ, ʜʘʞʝ, ʢʘʢ ʥʝ ʩʪʳʜʥʦ ʧʨʠ-

ʟʥʘʪʴʩʷ, ʪʝʤʫ ʩʚʦʝʛʦ ʜʠʧʣʦʤʘ J, ʥʦ ʧʨʦʜʦʣʞʘʝʰʴ ʧʦʤʥʠʪʴ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ! ɸ 

ʵʪʦ ʦ ʯʝʤ-ʪʦ ʛʦʚʦʨʠʪ! ɺʝʜʴ ʵʪʦ ʠʤʝʥʥʦ ʪʝ ʣʶʜʠ, ʢʦʪʦʨʳʝ ʧʳʪʘʣʠʩʴ ʧʦʜʝʣʠʪʩɹʷ ʩ 

ʥʘʤʠ ʩʚʦʠʤʠ ʦʙʰʠʨʥʳʤʠ ʟʥʘʥʠʷʤʠ ʧʦ ʪʝʤ ʠʣʠ ʠʥʳʤ ʪʝʤʘʤ, ʘ ʪʘʤ ʫʞʝ ʦʩʪʘʚʘ-

ʣʦʩʴ ʜʝʣʦ ʟʘ ʥʘʤʠ: ʧʦʥʷʪʴ, ʦʩʤʳʩʣʠʪʴ, ʧʨʠʤʝʥʠʪʴ ʚ ʜʘʣʴʥʝʡʰʝʤ. ʍʦʯʝʪʩʷ ʩʢʘ-

ʟʘʪʴ ʙʦʣʴʰʦʝ ʩʧʘʩʠʙʦ ʚʩʝʤ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʥʘʰʝʡ ʢʘʬʝʜʨʳ (ʚʝʜʴ ʥʘʰʘ ʢʘʬʝʜʨʘ 

ʩʘʤʘʷ ʣʫʯʰʘʷ!) ʟʘ ʪʦ, ʯʪʦ ʫʯʠʣʠ ʥʘʩ, ʧʨʦʚʦʜʠʣʠ ʙʝʩʢʦʥʝʯʥʳʝ ʢʦʥʩʫʣʴʪʘʮʠʠ, ʟʘ-

ʩʪʘʚʣʷʣʠ ʩʜʘʚʘʪʴ ʢʘʢʠʝ-ʪʦ ʥʝ ʚʩʝʛʜʘ ʧʦʥʷʪʥʳʝ ʥʘʤ ʣʘʙʦʨʘʪʦʨʥʳʝ, ʠ ʚʣʦʞʠʪʴ ʚ 

ʥʘʩ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝ ʟʥʘʥʠʡ! ɺʝʜʴ ʩ ʛʦʜʘʤʠ ʧʦʥʠʤʘʝʰʴ, ʥʘʩʢʦʣʴʢʦ ʵʪʦ ʙʳʣʦ 

ʚʘʞʥʦ ʠ ʥʝʦʙʭʦʜʠʤʦ. ʀ ʛʜʝ ʙʳ ʢʪʦ ʩʝʡʯʘʩ ʠʟ ʥʘʩ ʥʝ ʨʘʙʦʪʘʣ, ʤʳ ʚʩʝ ʩ ʙʣʘʛʦʜʘʨ-

ʥʦʩʪʴʶ ʚʩʧʦʤʠʥʘʝʤ ʚʘʩ, ʥʘʰʠʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ! ɺʩʝ ʤʳ ʩʪʘʣʠ ʚʟʨʦʩʣʝʝ ʠ, ʥʘ-

ʚʝʨʥʦʝ, ʫʞʝ ʧʦ-ʜʨʫʛʦʤʫ ʩʤʦʪʨʠʤ ʥʘ ʞʠʟʥʴ, ʫ ʥʘʩ ʜʨʫʛʠʝ ʮʝʣʠ, ʥʦ ʩʪʫʜʝʥʯʝʩʢʠʝ 

ʛʦʜʳ ʥʘʚʩʝʛʜʘ ʦʩʪʘʶʪʩʷ ʚ ʧʘʤʷʪʠ, ʚʝʜʴ ʩʢʦʣʴʢʦ ʥʦʚʦʛʦ ʠ ʧʦʣʝʟʥʦʛʦ ʤʳ ʫʟʥʘʣʠ, 

ʩʢʦʣʴʢʦ ʧʨʠʦʙʨʝʣʠ ʥʦʚʳʭ ʜʨʫʟʝʡ, ʢʦʪʦʨʳʝ ʠ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʩʪʘʶʪʩʷ ʣʫʯ-

ʰʠʤʠ ʜʨʫʟʴʷʤʠ. ʉʧʘʩʠʙʦ ʚʩʝʤ ʟʘ ʪʦ, ʯʪʦ ʩʜʝʣʘʣʠ 5 ʣʝʪ ʥʘʰʝʡ ʞʠʟʥʠ ʪʘʢʠʤ ʥʝ-

ʟʘʙʳʚʘʝʤʳʤ ʚʨʝʤʝʥʝʤ! 

 

ʗʢʦʚʣʝʚ ʊʠʤʦʬʝʡ 

 

ʗ ʦʢʦʥʯʠʣ ʫʥʠʚʝʨʩʠʪʝʪ ʚ 2005ʛ. ʠ ʩʨʘʟʫ ʧʦʰʝʣ ʨʘʙʦʪʘʪʴ ʥʝ ʧʦ ʩʧʝʮʠʘʣʴʥʦ-

ʩʪʠ, ʚ ʥʝʬʪʷʥʫʶ ʠʥʜʫʩʪʨʠʶ. ʇʨʦʰʝʣ ʥʝ ʦʜʠʥ ï ʧʷʪʝʨʦ ʚʳʧʫʩʢʥʠʢʦʚ ʥʘʰʝʡ ʢʘ-

ʬʝʜʨʳ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʧʦʩʣʝ ʜʣʠʪʝʣʴʥʦʛʦ ʢʦʥʢʫʨʩʘ. ɿʘ ʚʨʝʤʷ ʨʘʙʦʪʳ ʥʝ ʨʘʟ ʛʦ-

ʚʦʨʠʣ ʩʧʘʩʠʙʦ ʢʘʬʝʜʨʝ ʠ ʝʸ ʠʜʝʦʣʦʛʫ ï ɹʨʝʡʜʦ ʀ.ɺ., ʟʘ ʪʦ, ʯʪʦ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ 



 15 

ʥʝ ʧʨʦʩʪʦ ʧʨʠʦʙʨʝʣ ʥʘʙʦʨ ʟʥʘʥʠʡ ʠ ʙʘʟʦʚʳʭ ʥʘʚʳʢʦʚ, ʘ ʦʚʣʘʜʝʣ ʤʝʪʦʜʘʤʠ ʠ 

ʩʧʦʩʦʙʘʤʠ ʧʦʠʩʢʘ ʩʚʝʜʝʥʠʡ, ʧʨʠʚʳʯʢʦʡ ʩʤʦʪʨʝʪʴ ʥʘ ʚʝʠɦ ʧʦʜ ʜʨʫʛʠʤ, ʥʝʩʪʘʥ-

ʜʘʨʪʥʳʤ, ʫʛʣʦʤ. ʗ ʟʥʘʶ, ʢʘʢ ʨʘʙʦʪʘʶʪ ʤʦʠ ʜʨʫʟʴʷ, ʠ ʚʠʞʫ, ʢʘʢʫʶ ʨʝʧʫʪʘʮʠʶ 

ʠʤʝʶʪ ʚʳʧʫʩʢʥʠʢʠ ʥʘʰʝʡ ʢʘʬʝʜʨʳ. ʊʘʢʞʝ ʷ ʚʩʪʨʝʯʘʶ ʚʳʧʫʩʢʥʠʢʦʚ ʥʘʰʝʡ ʢʘ-

ʬʝʜʨʳ ʥʘ ʜʨʫʛʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʥʝʬʪʷʥʦʡ ʦʪʨʘʩʣʠ. ʀ ʷ ʩʯʠʪʘʡ, ʯʪʦ ʥʝ ʚ ʤʘʣʦʡ 

ʩʪʝʧʝʥʠ ʧʨʠʯʠʥʦʡ ʪʘʢʦʡ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʥʝ ʦʙʫʯʝʥʠʷ, ʘ 

ʚʦʩʧʠʪʘʥʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʧʨʦʚʦʜʠʤʳʡ ʩʦʪʨʫʜʥʠʢʘʤʠ ʢʘʬʝʜʨʳ ʧʦʜ ʨʫʢʦʚʦ-

ʜʩʪʚʦʤ ɹʨʝʡʜʦ ʀ.ɺ. 

 

ɿʠʥʯʝʥʢʦ ɹʦʨʠʩ 

 

ʋʯʝʙʘ ʚ ʧʦʣʠʪʝʭʝ, ʥʘ ʢʘʬʝʜʨʝ ɸʇʇ, ʙʳʣʘ ʜʣʷ ʤʝʥʷ, ʧʦʞʘʣʫʡ, ʩʘʤʳʤ ʷʨʢʠʤ 

ʤʦʤʝʥʪʦʤ ʚ ʤʦʝʡ ʞʠʟʥʠ. ʗ ʚʩʪʨʝʪʠʣ ʦʯʝʥʴ ʤʥʦʛʦ ʭʦʨʦʰʠʭ ʣʶʜʝʡ. ʊʘʢʞʝ ʧʦʷ-

ʚʠʣʠʩʴ ʥʘʩʪʦʷʱʠʝ ʜʨʫʟʴʷ. 

ʂʘʬʝʜʨʝ ʷ ʙʣʘʛʦʜʘʨʝʥ ʟʘ ʙʝʩʮʝʥʥʳʝ ʟʥʘʥʠʷ ʠ ʥʘʚʳʢʠ, ʢʦʪʦʨʳʝ ʷ ʧʦʣʫʯʠʣ ʟʘ 

ʧʝʨʠʦʜ ʦʙʫʯʝʥʠʷ, ʠʤʝʥʥʦ ʙʣʘʛʦʜʘʨʷ ʠʤ, ʤʥʝ ʫʜʘʣʦʩʴ ʥʘʡʪʠ ʭʦʨʦʰʫʶ ʨʘʙʦʪʫ. 

ɹʝʩʩʧʦʨʥʦ, ʷ ʩʯʠʪʘʶ ʥʘʰʫ ʢʘʬʝʜʨʫ ʩʘʤʦʡ ʣʫʯʰʝʡ ʚ ʧʦʣʠʪʝʭʝ. 

ʂʘʬʝʜʨʝ ʭʦʪʝʣʦʩʴ ʙʳ ʧʦʞʝʣʘʪʴ ʠ ʜʘʣʴʰʝ ʜʝʨʞʘʪʴ ʩʚʦʶ ʤʘʨʢʫ, ʘ ʪʘʢʞʝ ʜʘʣɹ-

ʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ. ɺʩʝʤ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʞʝʣʘʶ ʜʦʩʪʠʞʝʥʠʷ ʥʘʫʯʥʳʭ ʮʝʣʝʡ. 

ɺʳʧʫʩʢʥʠʢʘʤ ʞʝʣʘʶ ʩʯʘʩʪʴʷ ʚ ʩʝʤʴʝ, ʢʘʨʴʝʨʥʦʛʦ ʨʦʩʪʘ, ʠ ʯʪʦʙʳ ʥʝ ʟʘʙʳʚʘ-

ʣʠ ʜʨʫʛ ʦ ʜʨʫʛʝ. ɺʩʝ-ʪʘʢʠ ʧʷʪʴ ʣʝʪ ʚʤʝʩʪʝ ʫʯʠʣʠʩʴ! 

 

ʋʩʦʚʘ (ʊʝʥʢʝʣʠʜʠ) ɽʚʛʝʥʠʷ 

 

ʂʘʢʠʝ ʤʳʩʣʠ ʧʨʠʭʦʜʷʪ ʯʝʨʝʟ 5 ʣʝʪ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʫʥʠʚʝʨʩʠʪʝʪʘ?.. ɺʦʦʙ-

ʱʝ-ʪʦ ʤʥʦʛʦ! ʀ ʩʘʤʘʷ ʧʝʨʚʘʷ: çɸ ʯʪʦ ʫʞʝ ʧʨʦʰʣʦ 5 ʣʝʪ?! ɼʘʞʝ ʠ ʥʝ ʟʘʤʝʪʠʣʘ!è 

ʅʘʚʝʨʥʦʝ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʵʪʠ ʛʦʜʳ ʧʨʦʣʝʪʝʣʠ ʥʘ ʢʘʬʝʜʨʝ! 

ʉʪʫʜʝʥʯʝʩʪʚʦ ï ʟʘʤʝʯʘʪʝʣʴʥʘʷ ʧʦʨʘ, ʩʘʤʦʝ ʚʝʩʝʣʦʝ ʠ ʙʝʟʟʘʙʦʪʥʦʝ ʚʨʝʤʷ! 

ʇʦʯʝʤʫ-ʪʦ ʚʩʧʦʤʠʥʘʝʪʩʷ ʪʦʣʴʢʦ ʭʦʨʦʰʝʝ, ʢʘʢ ʙʫʜʪʦ ʥʠʯʝʛʦ ʧʣʦʭʦʛʦ ʠ ʥʝ 

ʙʳʣʦ! 

ʍʦʯʝʪʩʷ ʩʢʘʟʘʪʴ ʩʧʘʩʠʙʦ ʥʘʰʝʤʫ ʫʚʘʞʘʝʤʦʤʫ ʢʫʨʘʪʦʨʫ ɸʣʝʢʩʝʶ ɸʥʘʪʦʣʴʝ-

ʚʠʯʫ ʂʘʣʠʥʠʥʫ. ʉʢʦʣʴʢʦ ʦʥ ʦʪ ʥʘʩ ʥʘʪʝʨʧʝʣʩʷ! ʅʦ ʷ ʜʫʤʘʶ, ʯʪʦ ʤʳ ʨʝʘʙʠʣʠʪʠ-

ʨʦʚʘʣʠʩʴ ʚ ʝʛʦ ʛʣʘʟʘʭ, ʢʦʛʜʘ ʩʪʘʣʠ ʣʫʯʰʝʡ ʛʨʫʧʧʦʡ ɺʋɿʘ, ʘ ʦʥ ʃʫʯʰʠʤ ʂʫʨʘʪʦ-

ʨʦʤ! 

ɺʦʦʙʱʝʤ-ʪʦ ʭʦʯʝʪʩʷ ʧʨʦʩʪʦ ʧʦʙʣʘʛʦʜʘʨʠʪʴ ʥʘʰʫ ʢʘʬʝʜʨʫ ʟʘ ʪʦ, ʯʪʦ ʦʥʘ ʥʘʤ 

ʜʘʣʘ! 

ʅʘ ʣʝʢʮʠʷʭ ʫ ʂʘʨʘʩʝʚʘ ʅʠʢʦʣʘʷ ʀʚʘʥʦʚʠʯʘ ʩʣʫʰʘʣʠ ʝʛʦ ʚ ʧʦʣ-ʫʭʘ. ʆʥ ʩʥʠʩ-

ʭʦʜʠʪʝʣʴʥʦ ʟʘ ʵʪʠʤ ʥʘʙʣʶʜʘʣ. ʅʘ ʵʢʟʘʤʝʥʝ ʅʠʢʦʣʘʡ ʀʚʘʥʦʚʠʯ ʩʢʘʞʝʤ ʪʘʢ 

çʦʪʦʨʚʘʣʩʷè. ʗ ʧʦʪʦʤ ʜʦʣʛʦ ʫʜʠʚʣʷʣʘʩʴ ʝʤʫ: ʟʘ 1 ʵʢʟʘʤʝʥ ʠ ʟʥʘʥʠʷ ʩʠʩʪʝʤʘʪʠ-

ʟʠʨʦʚʘʣ ʠ ʝʱʝ ʦʮʝʥʢʠ ʭʦʨʦʰʠʝ ʧʦʩʪʘʚʠʣ J (ʜʣʷ ʥʘʩ ʵʪʦ ʪʦʛʜʘ ʙʳʣʦ ʦʯʝʥʴ ʚʘʞ-

ʥʦ)!  

ɸ ʩ ʀʦʩʠʬʦʤ ɺʫʣʴʬʦʚʠʯʝʤ, ʢʘʢ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ, ʤʳ ʧʦʟʥʘʢʦʤʠʣʠʩʴ ʥʘ 

ʜʠʩʮʠʧʣʠʥʝ çɺʚʝʜʝʥʠʝ ʚ ʩʧʝʮʠʘʣʴʥʦʩʪʴè. ʅʘʤ ʪʦʛʜʘ ʢʘʟʘʣʦʩʴ, ʯʪʦ ʦʥ ʨʘʩʩʢʘʟʳ-

ʚʘʝʪ ʩʣʦʞʥʝʡʰʠʝ ʚʝʱʠ (ʥʝ ʤʦʛʣʠ ʧʦʥʷʪʴ, ʟʘʯʝʤ ʥʘʰ ʤʦʟʛ ʪʘʢ ʟʘʛʨʫʞʘʪʴ), ʵʪʦ 

ʯʝʨʝʟ 2 ʛʦʜʘ ʧʦʥʷʣʠ, ʯʪʦ ʀʦʩʠʬ ɺʫʣʴʬʦʚʠʯ ʜʘʚʘʣ ʩʘʤʦʝ ʵʣʝʤʝʥʪʘʨʥʦʝ! 
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ʊʦʛʜʘ ʞʝ ʤʳ ʧʦʟʥʘʢʦʤʠʣʠʩʴ ʩ ɼʘʡʯ ʃʝʦʥʠʜʦʤ ʀʟʨʘʠʣʴʝʚʠʯʝʤ, ʦʥ ʟʘʤʝʱʘʣ 

ɹʨʝʡʜʦ ʀ.ɺ., ʤʳ ʚʝʣʠ ʩʝʙʷ ʥʝʧʦʟʚʦʣʠʪʝʣʴʥʦ (ʰʫʤʝʣʠ), ʦʪʢʫʜʘ ʥʘʤ ʙʳʣʦ ʠʟʚʝʩʪ-

ʥʦ, ʯʪʦ ʤʳ ʩʢʦʨʦ ʩ ʥʠʤ ʚʩʪʨʝʪʠʤʩʷ ʥʘ ʜʠʩʮʠʧʣʠʥʝ çʊɸʋè. ʃʝʦʥʠʜ ʀʟʨʘʠʣʴʝ-

ʚʠʯ, ʩʧʘʩʠʙʦ ʙʦʣʴʰʦʝ, ɺʘʰʠ ʣʝʢʮʠʠ ʙʳʣʠ ʦʜʥʠʤʠ ʠʟ ʩʘʤʳʭ ʣʫʯʰʠʭ. ɺʩʝ ʙʳʣʦ 

ʯʝʪʢʦ, ʧʦʥʷʪʥʦ ʠ ʧʦ ʧʦʨʷʜʢʫ. ɼʦ ʩʠʭ ʧʦʨ, ʝʩʣʠ ʥʘʜʦ ʯʪʦ-ʪʦ ʙʳʩʪʨʦ ʚʩʧʦʤʥʠʪʴ, 

ʟʘʛʣʷʜʳʚʘʶ ʚ ʥʠʭ. 

ɸ ɻʝʥʥʘʜʠʡ ɸʨʢʘʜʠʝʚʠʯ ʕʤ ï ʵʪʦ ʥʘʰʘ çʚʦʣʰʝʙʥʘʷ ʧʘʣʦʯʢʘè! ɺʳʜʘʶʱʠʡʩʷ 

ʯʝʣʦʚʝʢ! ɺʩʝʛʜʘ ʧʦʤʦʞʝʪ, ʧʦʜʩʢʘʞʝʪ, ʨʘʩʩʢʘʞʝʪ ʠ ʥʘʧʨʘʚʠʪ ʚ ʧʨʘʚʠʣʴʥʦʤ ʥʘ-

ʧʨʘʚʣʝʥʠʠ. ɸ ʣʝʢʮʠʠ ʙʳʣʠ ʢʘʢ ʩʢʘʟʢʠ, ʩʣʫʰʘʣʘ ʙʳ ʠ ʩʣʫʰʘʣʘ! 

ɽɦ ʝ ʭʦʪʝʣʦʩʴ ʙʳ ʩʢʘʟʘʪʴ ʩʣʦʚʘ ʙʣʘʛʦʜʘʨʥʦʩʪʠ ʤʦʣʦʜʳʤ, ʥʘ ʪʦʪ ʤʦʤʝʥʪ, 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ: ʇʘʭʦʤʦʚʫ ɺ.ɺ., ʄʫʩʪʘʬʠʥʫ ʉ.ʉ., ɸʥʜʨʝʝʚʫ ɽ.ɺ., ʃʝʧʝʭʦʚʫ ɼ.ɸ., 

ʊʘʩʙʝʨʛʝʥʦʚʫ ɼ.ʄ., ʌʝʜʦʨʘʰʢʦ ʖ.ʀ. ʆʭ, ʠ ʥʘʪʝʨʧʝʣʠʩʴ ɺʳ ʦʪ ʥʘʩ! ɸ ʥʘ ʣʘʙʦ-

ʨʘʪʦʨʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ɺʘʰʠʭ ʟʘʥʷʪʠʷʭ ʧʦʣʫʯʠʣʠ ʤʥʦʛʦ ʮʝʥʥʦʡ ʠ ʧʦʣʝʟʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ! 

ʉʝʡʯʘʩ ʚʩʧʦʤʠʥʘʝʪʩʷ 4-ʳʡ ʢʫʨʩ. ʉʘʤʳʡ ʩʣʦʞʥʳʡ, ʥʦ ʠ ʩʘʤʳʡ ʚʝʩʝʣʳʡ. ɹʳ-

ʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʥʠ ʩʧʝʮ.ʧʨʝʜʤʝʪʳ.  

ɿʘʥʷʪʠʷ ʫ ʄʠʭʘʠʣʘ ʃʝʦʥʠʜʦʚʠʯʘ ʂʘʨʘʢʫʣʠʥʘ ʙʳʣʠ ʫʥʠʢʘʣʴʥʳ, ʪʘʢ ʢʘʢ ʫʩʧʝ-

ʚʘʣʠ ʠ ʨʘʟʦʙʨʘʪʴ ʥʦʚʫʶ ʪʝʤʫ ʠ ʧʦʩʤʝʷʪʴʩʷ. ʇʨʘʚʜʘ ʩʤʝʷʣʠʩʴ ʚʩʝ, ʢʨʦʤʝ ʪʦʛʦ 

ʯʝʣʦʚʝʢʘ, ʥʘʜ ʢʦʪʦʨʳʤ ʦʥ ʰʫʪʠʣé ʉʧʘʩʠʙʦ, ʄʠʭʘʠʣ ʃʝʦʥʠʜʦʚʠʯ, ʧʦʩʣʝ ɺʘʰʠʭ 

ʦʙʲʷʩʥʝʥʠʡ ʤʳ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʫʷʩʥʠʣʠ ʨʘʙʦʪʫ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʘʰʠʥ. 

ɸ ɺʣʘʜʠʤʠʨ ɺʠʢʪʦʨʦʚʠʯ ʂʘʚʝʨʠʥ ʛʦʪʦʚʠʣ ʥʘʩ ʢ ʞʠʟʥʠ ʟʘ ʩʪʝʥʘʤʠ ʫʥʠʚʝʨʩʠ-

ʪʝʪʘ. ɿʘʩʪʘʚʠʣ ʟʘʜʫʤʘʪʴʩʷ ʥʘʜ ʪʝʤʦʡ ʜʠʧʣʦʤʘ ʚ ʥʘʯʘʣʝ 4 ʢʫʨʩʘ (ʫʯʠʣʠʩʴ-ʪʦ 5 

ʣʝʪ). ʊʦʛʜʘ ʵʪʦ ʙʳʣ ʰʦʢ! ʉʪʘʚʠʣ ʧʝʨʝʜ ʥʘʤʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ. ɼʘʚʘʣ ʪʦʪ 

ʤʘʪʝʨʠʘʣ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʨʠʛʦʜʠʪʴʩʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ. 

ɸʥʜʨʝʷ ɺʣʘʜʠʤʠʨʦʚʠʯʘ ʉʠʯʢʘʨʝʥʢʦ ʤʳ ʩʦʚʩʝʤ ʟʘʤʫʯʠʣʠ. ɺ ʥʘʰʝʡ ʛʨʫʧʧʝ 

ʙʳʣʦ ʚʩʝʛʦ 3 ʜʝʚʫʰʢʠ. ʄʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʫʩʧʝʚʘʣʠ ʟʘ ʭʦʜʦʤ ʤʳʩʣʠ ɸʥʜʨʝʷ 

ɺʣʘʜʠʤʠʨʦʚʠʯʘ, ʧʨʦʩʪʦ ʟʘʧʠʩʳʚʘʣʠ ʚʩʝ, ʯʪʦ ʠʟʦʙʨʘʞʘʣʦʩʴ ʥʘ ʜʦʩʢʝ, ʘ ʧʦʪʦʤ 

ʧʨʠʭʦʜʠʣʠ ʥʘ ʢʦʥʩʫʣʴʪʘʮʠʠ, ʯʪʦʙʳ ʨʘʩʰʠʬʨʦʚʘʪʴ ʚʩʝ, ʯʪʦ ʟʘʧʠʩʘʣʠ. ʅʘʰʘ ʙʣʘ-

ʛʦʜʘʨʥʦʩʪʴ ʝʤʫ ʙʳʣʘ ʪʘʢʦʚʘ: ʩʜʘʣʠ ʧʝʨʚʳʝ ʢʫʨʩʦʚʦʡ ʧʨʦʝʢʪ. ʉʧʘʩʠʙʦ ɺʘʤ, ɸʥ-

ʜʨʝʡ ɺʣʘʜʠʤʠʨʦʚʠʯ, ʜʦ ʩʠʭ ʧʦʨ ʧʦʤʥʶ ʚʩʝ, ʯʪʦ ʦʙʲʷʩʥʷʣʠ. 

ɹʦʨʠʩ ʅʠʢʦʣʝʚʠʯ ʌʝʰʠʥ ʧʦʤʦʛ ʚʩʧʦʤʥʠʪʴ ʠ ʧʨʠʤʝʥʠʪʴ ʢ ʥʘʰʝʡ ʩʧʝʮʠʘʣɹ-

ʥʦʩʪʠ ʚʳʩʰʫʶ ʤʘʪʝʤʘʪʠʢʫ (ʅʘʢʦʥʝʮ-ʪʦ ʧʦʥʷʣʠ, ʜʣʷ ʯʝʛʦ ʝʝ ʠʟʫʯʘʣʠ 2 ʩʝʤʝʩʪ-

ʨʘ!). ɺʳ ʧʨʦʩʪʦ ʢʣʘʩʩʥʳʡ! ʏʪʦ ʢʘʩʘʝʪʩʷ ɺʘʰʝʛʦ ʜʝʢʘʥʩʪʚʘ: ʩ ɺʘʤʠ ʤʳ ʞʠʣʠ ʢʘʢ 

ʟʘ ʢʘʤʝʥʥʦʡ ʩʪʝʥʦʡ. ɿʥʘʣʠ, ʯʪʦ ʧʨʦʩʪʦ ʪʘʢ ʥʘʩ ʥʠʢʪʦ ʥʝ ʦʙʠʜʠʪ, ʠ ɺʳ ʥʘʤ ʧʦ-

ʤʦʞʝʪʝ ʠ ʧʦʜʩʢʘʞʝʪʝ, ʭʦʪʴ ʧʝʨʝʜ ʵʪʠʤ ʠ ʧʦʞʫʨʠʪʝ! 

ɸ ʝʱʝ ʚʩʧʦʤʠʥʘʝʪʩʷ, ʢʘʢ ʩʪʦʡʢʦ çʦʭʨʘʥʷʣʘè ʢʦʤʧʴʶʪʝʨʥʫʶ ʘʫʜʠʪʦʨʠʶ 

ʃʶʜʤʠʣʘ ʉʝʤʝʥʦʚʥʘ ʐʘʧʦʨʦʚʘ. ʂʘʢ ʤʳ ʥʝ ʧʳʪʘʣʠʩʴ ʧʦʧʘʩʪʴ ʚ ʢʦʤʧʴʶʪʝʨʥʳʡ 

ʢʣʘʩʩ ʙʝʟ ʩʪʫʜʝʥʯʝʩʢʦʛʦ ï ʥʝ ʧʦʣʫʯʘʣʦʩʴ!!! 

ʂ ʩʦʞʘʣʝʥʠʶ, ʫʞʝ ʥʝʣʴʟʷ ʩʢʘʟʘʪʴ ʩʣʦʚʘ ʙʣʘʛʦʜʘʨʥʦʩʪʠ ʀ.ʅ. ʌʝʜʦʨʘʰʢʦ ʠ 

ɽ.ʅ. ʇʨʦʪʘʩʦʚʫ. ʆʥʠ ʥʘʚʩʝʛʜʘ ʚ ʥʘʰʝʡ ʧʘʤʷʪʠ. ʊʦʣʴʢʦ ʩʘʤʳʝ ʜʦʙʨʳʝ ʠ ʩʚʝʪʣʳʝ 

ʚʦʩʧʦʤʠʥʘʥʠʷ ʦ ʥʠʭé 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʭʦʪʝʣʦʩʴ ʙʳ ʩʢʘʟʘʪʴ ʆɻʈʆʄʅʆɽ ʉʇɸʉʀɹʆ ʀʦʩʠʬʫ ɺʫʣɹ-

ʬʦʚʠʯʫ. ɺʝʜʴ ʵʪʦ ɺʳ ʩʦʙʨʘʣʠ ʊʘʢʫʶ ʢʦʤʘʥʜʫ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪʝ ʜʦʙʨʫʶ ʘʪʤʦ-

ʩʬʝʨʫ ʚ ʢʦʣʣʝʢʪʠʚʝ!!! 
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ʉʧʘʩʠʙʦ, ʯʪʦ ʧʦʤʥʠʪʝ ʠ ʧʠʰʠʪʝ ʥʘʤ!  

ʇʠʰʠʪʝ, ʤʳ ʚʩʝʛʜʘ ʨʘʜʳ ɺʘʰʠʤ ʚʝʩʪʦʯʢʘʤ!  

e-mail: genia@list.ru (ʚʝʜʫʱʘʷ ʨʫʙʨʠʢʠ ï ɽʚʛʝʥʠʷ ʋʩʦʚʘ), 

 jbreido@kstu.kz (ʟʘʚ.ʢʘʬ. ɸʇʇ ï ʧʨʦʬ. ɹʨʝʡʜʦ ʀʦʩʠʬ ɺʫʣʴʬʦʚʠʯ) 

 

 

ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ  

ʩʝʤʠʥʘʨʘ ʢʘʬʝʜʨʳ ɸʇʇ 

 

ʂ ɺʆʇʈʆʉʋ ʆ ɺʓʏʀʉʃɽʅʀʀ ʂʆʉɺɽʅʅʓʄ ʄɽʊʆɼʆʄ ʊɽʄʇɽʈɸ-

ʊʋʈʓ ʉʊɸʊʆʈʅʓʍ ʆɹʄʆʊʆʂ ɼɺʀɻɸʊɽʃʗ 

 

ʀ.ɺ. ɹʨʝʡʜʦ, ɺ.ɺ. ʂʘʚʝʨʠʥ, ɻ.ʉ. ʅʫʨʤʘʛʘʥʙʝʪʦʚʘ 

 

ɸʩʠʥʭʨʦʥʥʳʡ ʵʣʝʢʪʨʦʧʨʠʚʦʜ ʥʘʰʝʣ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʣʝʜʫʶʱʠʭ 

ʤʘʰʠʥʘʭ ʠ ʤʝʭʘʥʠʟʤʘʭ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʚ ʛʦʨʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ï ʢʦʤ-

ʧʨʝʩʩʦʨʳ, ʧʦʜʲʝʤʥʳʝ ʤʘʰʠʥʳ ʠ ʢʨʘʥʦʚʳʝ ʫʩʪʘʥʦʚʢʠ,   ʛʨʫʟʦʚʳʝ ʣʝʙʝʜʢʠ, ʙʫʨʦ-

ʚʳʝ ʩʪʘʥʢʠ, ʮʝʥʪʨʦʙʝʞʥʳʝ ʥʘʩʦʩʳ [1]. 

ʅʘ ʵʢʩʧʣʫʘʪʘʮʠʶ ʘʩʠʥʭʨʦʥʥʳʭ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ (ɸɼ) ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳ-

ʚʘʶʪ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʝʨʝʛʨʫʟʢʠ, ʫʩʣʦʚʠʷ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ, ʩʥʠʞʝʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʟʦʣʷʮʠʠ, ʥʘʨʫʰʝʥʠʝ ʦʭʣʘʞʜʝʥʠʷ. ɺʳʰʝ ʧʝ-

ʨʝʯʠʩʣʝʥʥʳʝ ʬʘʢʪʦʨʳ ʩʫʱʝʩʪʚʝʥʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨ r

ʩʪʘʪʦʨʥʳʭ ʦʙʤʦʪʦʢ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʤʫ ʨʘʟ-

ʨʫʰʝʥʠʶ ʠʟʦʣʷʮʠʠ ʦʙʤʦʪʦʢ ʠ ʩʦʢʨʘʱʝʥʠʶ ʩʨʦʢʘ ʩʣʫʞʙʳ ʜʚʠʛʘʪʝʣʷ. 

ʆʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ ʢʦʥʪʨʦʣʷ ʪʝʤʧʝʨʘʪʫʨʳ ʩʪʘʪʦʨʥʳʭ ʦʙʤʦʪʦʢ ʷʚʣʷʝʪʩʷ 

ʢʦʩʚʝʥʥʳʡ ʤʝʪʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʦ ʧʫʣʴʩʘʮʠʡ ʜʦʩʪʠʛ-

ʰʠʭ ʧʷʪʠʢʨʘʪʥʦʡ ʚʝʣʠʯʠʥʳ ʥʦʤʠʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʪʦʢʘ ʧʨʠ ʧʫʩʢʝ. ɼʘʥʥʳʡ 

ʩʧʦʩʦʙ ʦʙʣʘʜʘʝʪ ʩʫʱʝʩʪʚʝʥʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ: ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 

ʥʝ ʣʫʯʰʝ 20%.  

ʉ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʘʥʥʳʡ ʩʧʦʩʦʙ ʜʦʧʦʣʥʠʪʴ ʚʳ-

ʯʠʩʣʝʥʠʝʤ ʘʤʧʣʠʪʫʜʳ ʪʦʢʘ 7 ʠ 8 ʧʫʣʴʩʘʮʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʣʠʯʠʥʳ ʧʷʪʠʢʨʘʪ-

ʥʦʛʦ ʥʦʤʠʥʘʣʴʥʦʛʦ ʪʦʢʘ. ʈʘʟʨʘʙʦʪʘʥʘ ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʥʘ ʧʨʠʤʝʨʝ ʵʣʝʢ-

ʪʨʦʜʚʠʛʘʪʝʣʷ ʤʘʨʢʠ 4A280S4Y3 ʩ ʤʦʱʥʦʩʪʴʶ 10 ʢɺʪ ʠ ʥʦʤʠʥʘʣʴʥʦʡ ʫʛʣʦʚʦʡ 

ʩʢʦʨʦʩʪʴʶ 750 ʦʙ/ʤʠʥ [2]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʤʠʪʘʮʠʦʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦʣʫʯʝʥʳ  ʜʠʥʘʤʠʯʝʩʢʠʝ ʵʣʝʢ-

ʪʨʦʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1.  

 

mailto:genia@list.ru
mailto:jbreido@kstu.kz
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ʘ)        ʙ) 

ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʯʝʩʢʘʷ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ  

ʚ ʨʝʞʠʤʝ ʧʫʩʢʘ: ʘ) ʜʣʷ ʪʝʤʧʝʨʘʪʫʨʳ 170 ʉ̄, ʙ)  ʜʣʷ ʪʝʤʧʝʨʘʪʫʨʳ 210 ʉ̄,  

 

ɺ ʧʨʦʮʝʩʩʝ ʠʤʠʪʘʮʠʦʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠʟʤʝʨʷʣʘʩʴ ʘʤʧʣʠʪʫʜʘ 7 ʠ 8 

ʧʫʣʴʩʘʮʠʡ 7iD  ʠ 8iD . ʀʭ ʟʘʚʠʩʠʤʦʩʪʴ ʚ ʬʫʥʢʮʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʨʠʩʫʥʢʝ 2.  

 
ʈʠʩʫʥʦʢ 2 ï ɿʘʚʠʩʠʤʦʩʪʴ ʪʦʢʘ ʚ ʬʫʥʢʮʠʠ ʪʝʤʧʝʨʘʪʫʨʳ  

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʤʝʩʪʥʦ 1 ʩʧʦʩʦʙʘ ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʧʦʜ-

ʩʯʝʪʝ ʢʦʣʠʯʝʩʪʚʦ ʧʫʣʴʩʘʮʠʡ ʪʦʢʘ ʚ ʧʨʦʮʝʩʩʝ ʧʫʩʢʘ ʘʩʠʥʭʨʦʥʥʦʛʦ ʵʣʝʢʪʨʦʜʚʠʛʘ-

ʪʝʣʷ ʠ ʩʧʦʩʦʙʘ ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʠʟʤʝʨʝʥʠʝ ʘʤʧʣʠʪʫʜʳ 7 ʠ 8 ʧʫʣʴʩʘʮʠʡ ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʩʪʘʪʦʨʥʳʭ ʦʙʤʦʪʦʢ ʥʝ ʭʫʞʝ 5%. 
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ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ  

1. ʊʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚ ʛʦʨʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ: ʋʯʝʙ-

ʥʦʝ ʧʦʩʦʙʠʝ /ɺ.ʀ. ɻʨʫʙʘ, ʕ.ʂ. ʅʠʢʫʣʠʥ, ɸ.ʉ.ʆʛʦʣʦʙʯʝʥʢʦ.-ʂ.:ʀʉʄʆ,1998.-373 

ʩ.  

2. ʀ.ɺ. ɹʨʝʡʜʦ, ɺ.ɺ. ʂʘʚʝʨʠʥ, ɻ.ʉ. ʅʫʨʤʘʛʘʥʙʝʪʦʚʘ. ʆʧʨʝʜʝʣʝʥʠʝ ʟʘʚʠʩʠʤʦ-

ʩʪʝʡ ʧʘʨʘʤʝʪʨʦʚ ʜʠʥʘʤʠʯʝʩʢʦʡ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʬʫʥʢ-

ʮʠʠ ʪʝʤʧʝʨʘʪʫʨʳ. 

 

 

ʀʉʉʃɽɼʆɺɸʅʀɽ ɻʀɼʈʆɼʀʅɸʄʀʏɽʉʂʀʍ ʅɸɻʈɽɺɸʊɽʃɽʁ 

 

ʅ.ʀ. ʂʘʨʘʩʝʚ, ɸ.ɸ.ʂʘʣʠʥʠʥ 

 

ɻʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʥʘʛʨʝʚʘʪʝʣʠ (ɻɼʅ), ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʢʦʪʦʨʳʭ ʦʩʥʦʚʘʥ 

ʥʘ ʠʟʚʣʝʯʝʥʠʠ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ ʠʟ ʞʠʜʢʦʡ ʩʨʝʜʳ, ʚ ʧʨʦʮʝʩʩʝ ʘʢʪʠʚʘʮʠʠ ʩ 

ʧʦʤʦʱʴʶ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʠ ʩʝʙʷ ʵʬʬʝʢʪʠʚʥʳʤʠ ʠʩ-

ʪʦʯʥʠʢʘʤʠ ʪʝʧʣʦʵʥʝʨʛʠʠ. ʕʪʦ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʷ ʥʝʪʨʘʜʠʮʠ-

ʦʥʥʦʡ ʵʥʝʨʛʝʪʠʢʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʠʩʩʣʝʜʦʚʘʥʳ ʧʨʦʮʝʩʩʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ ʤʝʭʘʥʠʯʝʩʢʫʶ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʚ ʪʝʧʣʦʚʫʶ, ʠ ʦʪʩʫʪʩʪʚʫʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʝ 

ʚʟʘʠʤʦʩʚʷʟʠ ʪʝʧʣʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʵʥʝʨʛʠʠ ʩ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʵʢʩʧʣʫʪʘʮʠʦʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ɻɼʅ ʩ ʨʝʘʢʪʦʨʦʤ 

ʪʨʫʙʥʦʛʦ ʪʠʧʘ. 

ʊʘʢʞʝ ʥʝ ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʝʘʢʪʦʨʘ ɻɼʅ ʠ ʥʝ 

ʦʧʨʝʜʝʣʝʥʳ ʤʝʪʦʜʳ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ɻɼʅ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʤʘʢʩʠʤʫʤ ʪʝʧʣʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʧʨʦʙʣʝʤ ʚʳʧʦʣʥʝʥ ʢʦʤʧʣʝʢʩ ʨʘʙʦʪ, ʚʢʣʶʯʘʶʱʠʡ: 

- ʨʘʟʨʘʙʦʪʢʫ ʠ ʠʟʛʦʪʦʚʣʝʥʠʝ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʠʟʫʯʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɻɼʅ ʞʠʜʢʠʭ ʩʨʝʜ; 

- ʩʦʟʜʘʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ɻɼʅ 

(ɸʉʅʀ-ɻɼʅ); 

- ʨʘʟʨʘʙʦʪʢʫ ʤʝʪʦʜʦʚ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ; 

- ʚʳʧʦʣʥʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ɻɼʅ; 

- ʨʘʟʨʘʙʦʪʢʫ ʤʝʪʦʜʠʢʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʝʘʢʪʦʨʘ ɻɼʅ. 

ʇʨʠ ʚʩʝʤ ʤʥʦʛʦʦʙʨʘʟʠʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʝʰʝʥʠʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʘ 

ʢʣʘʩʩʘ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʝʚʘʪʝʣʝʡ: ʩʪʘʪʠʯʝʩʢʠʝ ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ. ɺ ʩʪʘʪʠ-

ʯʝʩʢʠʭ ʥʘʛʨʝʚʘʪʝʣʷʭ ʜʚʠʞʫʱʘʷʩʷ ʨʘʙʦʯʘʷ ʞʠʜʢʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʥʝʧʦʜ-

ʚʠʞʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʨʘʙʦʯʝʡ ʢʘʤʝʨʳ, ʚʳʧʦʣʥʝʥʥʳʤʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 

ʬʦʨʤʠʨʦʚʘʪʴ ʧʦʪʦʢ ʩ ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʡ ʥʝʣʠʥʝʡʥʦʩʪʴʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ ʧʦʣʷ ʤʛʥʦʚʝʥʥʳʭ ʩʢʦʨʦʩʪʝʡ ʞʠʜʢʦʩʪʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ 

ʚʚʦʜʘ ʧʦʪʦʢʘ ʚ ʨʘʙʦʯʫʶ ʢʘʤʝʨʫ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʘʥʛʝʥʮʠʘʣʴʥʳʝ, ʘʢʩʠʘʣɹʥʳʝ ʠ 

ʩʤʝʰʘʥʥʳʝ ʩʪʘʪʠʯʝʩʢʠʝ ʥʘʛʨʝʚʘʪʝʣʠ. 
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ʉʪʘʪʠʯʝʩʢʠʡ ɻɼʅ ʩ ʪʘʥʛʝʥʮʠʘʣʴʥʳʤ ʚʚʦʜʦʤ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ ʚʠʭʨʝʚʳʤ, ʪʘʢ 

ʢʘʢ ʧʨʦʪʦʪʠʧʦʤ ʜʣʷ ʤʥʦʞʝʩʪʚʘ ʥʘʛʨʝʚʘʪʝʣʝʡ ʵʪʦʛʦ ʢʣʘʩʩʘ ʷʚʣʷʝʪʩʷ ʚʠʭʨʝʚʘʷ 

ʪʨʫʙʘ ʈʘʥʢʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʛʘʟʦʚʦʛʦ ʧʦʪʦʢʘ. ɺ ʚʠʭʨʝʚʦʤ 

ɻɼʅ ʨʘʙʦʯʝʝ ʪʝʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʞʠʜʢʦʩʪʴʶ. ʆʜʥʠʤ ʠʟ ʧʨʠʤʝʨʦʚ ʧʨʦʤʳʰʣʝʥ-

ʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʠʭʨʝʚʳʭ ʪʝʧʣʦʛʝʥʝʨʘʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʧʨʦʤʳʰʣʝʥʥʘʷ ʩʝʨʠʷ 

ʪʝʧʣʦʛʝʥʝʨʘʪʦʨʦʚ ʅʊʂ, ʧʨʦʠʟʚʦʜʠʤʘʷ ʥʘʫʯʥʦ-ʚʥʝʜʨʝʥʯʝʩʢʦʡ ʬʠʨʤʦʡ çʅʦʪʝʢʘ-

ʉè. ʊʝʧʣʦʛʝʥʝʨʘʪʦʨʳ ʅʊʂ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʷʜʦʤ ʪʠʧʦʨʘʟʤʝʨʦʚ ʩʦ ʩʣʝʜʫʶʱʠʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʝʧʣʦʚʦʡ ʤʦʱʥʦʩʪʠ (ʢɺʪ): 10,21,37,54,74; ʧʨʠ ʫʩʪʘ-

ʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ ʥʘʩʦʩʦʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʢɺʪ): 

11,22,37,55,75. ʂʦʥʩʪʨʫʢʪʠʚʥʦʝ ʠʩʧʦʣʥʝʥʠʝ ʩʝʨʠʠ ʪʝʧʣʦʚʳʭ ʤʘʰʠʥ ʅʊʂ ʦʨʠʝʥ-

ʪʠʨʦʚʘʥʦ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʦʙʦʛʨʝʚʘ ʞʠʣʳʭ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʩʢʣʘʜ-

ʩʢʠʭ ʧʦʤʝʱʝʥʠʡ, ʘ ʪʘʢʞʝ ʪʝʧʣʠʮ ʠ ʜʨʫʛʠʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ɸʢʩʠʘʣʴʥʳʡ ʩʪʘʪʠʯʝʩʢʠʡ ɻɼʅ ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʢʩʠʘʣʴʥʳʡ ʚʚʦʜ ʧʦʪʦʢʘ ʨʘʙʦ-

ʯʝʡ ʞʠʜʢʦʩʪʠ ʚ ʧʨʦʪʦʯʥʫʶ ʢʘʤʝʨʫ, ʥʘ ʚʳʭʦʜʝ ʢʦʪʦʨʦʡ ʫʩʪʘʥʦʚʣʝʥʘ ʧʦʧʝʨʝʯʥʘʷ 

ʧʝʨʝʛʦʨʦʜʢʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʩʫʞʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ, ʥʘʧʨʠʤʝʨ, ʚ ʚʠʜʝ 

ʜʠʘʬʨʘʛʤʳ, ʩʦʧʣʘ, ʜʨʦʩʩʝʣʷ, ʬʠʣʴʝʨʘ ʠ ʪ.ʧ. ʇʨʠ ʧʨʦʭʦʜʝ ʚʦʜʳ ʧʦʜ ʙʦʣʴh ʠʤ 

ʜʘʚʣʝʥʠʝʤ ʩʢʚʦʟʴ ʦʪʚʝʨʩʪʠʷ ʩʫʞʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʦʥʘ ʫʩʢʦʨʷʝʪʩʷ, ʘʢʪʠʚʠʨʫ-

ʝʪʩʷ ʠ ʥʘʛʨʝʚʘʝʪʩʷ. 

ʆʩʦʙʫʶ ʛʨʫʧʧʫ ʘʢʩʠʘʣʴʥʳʭ ʩʪʘʪʠʯʝʩʢʠʭ ɻɼʅ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʨʠʷ ʪʝʧʣʦʚʳʭ 

ʤʘʰʠʥ ʊɽʂ, ʧʨʦʠʟʚʦʜʠʤʳʭ ʛʨʫʧʧʦʡ ʢʦʤʧʘʥʠʡ ʊɽʂʄɸʐ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʈʦʩ-

ʩʠʡʩʢʦʤ ʠ ʋʢʨʘʠʥʩʢʦʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʳʥʢʘʭ. ʊʝʧʣʦʚʘʷ ʤʘʰʠʥʘ ʊɽʂ ʩʦʩʪʦʠʪ 

ʠʟ ʝʤʢʦʩʪʠ, ʩʧʝʮʠʘʣʴʥʦʛʦ ʩʤʝʩʠʪʝʣʷ ʠ ʥʘʩʦʩʘ, ʢʦʪʦʨʳʝ ʟʘʤʢʥʫʪʳ ʪʨʫʙʦʧʨʦʚʦ-

ʜʦʤ ʚ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ. ʅʘʩʦʩ ʥʘʛʥʝʪʘʝʪ ʞʠʜʢʦʩʪʴ ʚ ʩʤʝʩʠʪʝʣʴ, ʛʜʝ ʠ ʧʨʦʠʩʭʦ-

ʜʠʪ ʝʝ ʥʘʛʨʝʚ ʟʘ ʩʯʝʪ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʚʳʜʝʣʷʝʤʦʡ ʧʨʠ ʩʦʫʜʘʨʝʥʠʠ ʧʦʪʦʢʦʚ 

ʞʠʜʢʦʩʪʠ ʠ ʚʦʟʥʠʢʘʶʱʝʡ ʧʨʠ ʵʪʦʤ ʢʘʚʠʪʘʮʠʠ, ʪʘʢ ʢʘʢ ʚ ʮʝʥʪʨʝ ʩʦʫʜʘʨʝʥʠʷ 

ʩʪʨʫʡ ʚʦʟʥʠʢʘʶʪ ʮʝʥʪʨʳ ʧʘʨʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʚʠʜʝ ʢʘʚʠʪʘʮʠʦʥʥʳʭ ʧʫʟʳʨʴʢʦʚ. 

ʂʦʥʩʪʨʫʢʮʠʷ ʪʝʧʣʦʛʝʥʝʨʠʨʫʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʟʘʱʠʱʝʥʘ ʧʘʪʝʥʪʘʤʠ ʋʢʨʘʠ-

ʥʳ, ʈʦʩʩʠʠ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʟʘʷʚʢʘʤʠ ʥʘ ʠʟʦʙʨʝʪʝʥʠʷ. 

ʉʝʨʠʷ ʪʝʧʣʦʚʳʭ ʤʘʰʠʥ ʊɽʂ-1, ʊɽʂ-2, ʊɽʂ-3, ʊɽʂ-4, ʧʨʦʠʟʚʦʜʠʤʳʭ ʛʨʫʧ-

ʧʦʡ ʢʦʤʧʘʥʠʡ ʊɽʂʄɸʐ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʝʧʣʦʚʫʶ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʴ (ʢʢʘʣ/ʯ): 5600, 12000, 17600, 36000 ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʥʘʩʦʩʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʢɺʪ): 7,5, 15, 22, 45. ʂʦʵʬʬʠʮʠʝʥʪ 

ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ ʪʝʧʣʦʚʳʭ ʤʘʰʠʥ ʊɽʂ ʦʙʲʷʚʣʝʥ ʥʝ ʥʠʞʝ 90%. 

ɻʨʫʧʧʘ ʢʦʤʧʘʥʠʡ ʊɽʂʄɸʐ ʨʘʩʰʠʨʠʣʘ ʩʬʝʨʫ ʧʨʠʤʝʥʝʥʠʷ ʩʚʦʠʭ ʪʝʧʣʦʚʳʭ 

ʤʘʰʠʥ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʥʠʟʢʦʧʦ-

ʪʝʥʮʠʘʣʴʥʦʝ ʪʝʧʣʦ ʚ ʩʬʝʨʘʭ ʦʪʦʧʣʝʥʠʷ, ʚʝʥʪʠʣʷʮʠʠ ʠ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, 

ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ, ʥʘ ʧʨʝʜʧʨʠʷʪʠ-

ʷʭ ʩʪʨʦʡʠʥʜʫʩʪʨʠʠ. 

ɺ ʢʣʘʩʩʝ ʩʪʘʪʠʯʝʩʢʠʭ ɻɼʅ ʧʦʷʚʠʣʘʩʴ ʛʨʫʧʧʘ ʪʝʧʣʦʚʳʭ ʤʘʰʠʥ ʩʤʝʰʘʥʥʦʛʦ 

ʪʠʧʘ, ʚ ʢʦʪʦʨʳʭ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʚʠʭʨʝʚʳʝ ʪʨʫʙʳ, ʪʘʢ ʠ ʩʫ-

ʞʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ ʘʢʩʠʘʣʴʥʳʭ ʤʘʰʠʥ. 

ɼʠʥʘʤʠʯʝʩʢʠʝ ɻɼʅ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʩʪʘʪʠʯʝʩʢʠʭ ʪʝʤ, ʯʪʦ ʤʝʭʘ-

ʥʦʘʢʪʠʚʘʮʠʷ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʚ ʥʠʭ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʘʢʪʠʚʘʪʦʨʦʚ ʨʦ-

ʪʘʮʠʦʥʥʦʛʦ ʪʠʧʘ ʩ ʧʨʠʥʫʜʠʪʝʣʴʥʳʤ ʚʨʘʱʝʥʠʝʤ. ʈʦʪʦʨ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʥʫʪʨʠ 
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ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʨʘʙʦʯʝʡ ʢʘʤʝʨʳ, ʩʥʘʙʞʝʥʥʦʡ ʚʭʦʜʥʳʤ ʠ ʚʳʭʦʜʥʳʤ ʧʘʪʨʫʙʢʘ-

ʤʠ, ʘ ʪʘʢʞʝ ʪʦʨʤʦʟʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ. ʈʦʪʦʨ ʠ ʪʦʨʤʦʟʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʤʦʛʫʪ ʙʳʪʴ 

ʚʳʧʦʣʥʝʥʳ ʚ ʚʠʜʝ ʢʨʳʣʴʯʘʪʳʭ ʢʦʣʝʩ. 

ʈʘʟʥʦʚʠʜʥʦʩʪʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ɻɼʅ ʦʪʣʠʯʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʢʦʥʩʪʨʫʢʮʠʤ̫ʠ 

ʨʦʪʦʨʦʚ ʠ ʪʦʨʤʦʟʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʟʛʦʪʘʚʣʠʚʘʪʴʩʷ ʚ ʚʠʜʝ ʪʫʨʙʠʥ 

ʩ ʧʨʷʤʳʤʠ ʠʣʠ ʧʨʦʬʠʣʠʨʦʚʘʥʥʳʤʠ ʣʦʧʘʩʪʷʤʠ, ʪʝʣ ʚʨʘʱʝʥʠʷ ʩ ʧʨʦʜʦʣʴʥʦ ʧʨʦ-

ʬʠʣʠʨʦʚʘʥʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ, ʧʝʨʬʦʨʠʨʦʚʘʥʥʳʭ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʠʣʠ ʢʦʥʠ-

ʯʝʩʢʠʭ ʙʘʨʘʙʘʥʦʚ, ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʳʭ ʠʣʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʚʨʘʱʘʶʱʠʭʩʷ ʧʝʨ-

ʬʦʨʠʨʦʚʘʥʥʳʭ ʜʠʩʢʦʚ ʠ ʧʨ.  

ɺ ʢʘʞʜʦʡ ʠʟ ʚʳʜʝʣʝʥʥʳʭ ʛʨʫʧʧ ɻɼʅ ʩ ʤʝʭʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʘʮʠʝʡ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦ ʩʦʟʜʘʶʪʩʷ ʨʝʞʠʤʳ ʨʘʙʦʪʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʫʚʝʣʠʯʝʥʠʶ ʠʟʙʳʪʦʯʥʦʛʦ 

ʪʝʧʣʘ: ʩʦʟʜʘʶʪʩʷ ʧʝʨʝʤʝʥʥʳʝ ʩʪʘʪʠʯʝʩʢʠʝ ʜʘʚʣʝʥʠʷ ʚ ʨʘʙʦʯʝʡ ʢʘʤʝʨʝ, ʚʦʟʙʫʞ-

ʜʘʶʪʩʷ ʘʚʪʦʢʦʣʝʙʘʥʠʷ ʚ ʞʠʜʢʦʩʪʠ, ʬʦʨʤʠʨʫʶʪʩʷ ʚʠʭʨʝʚʳʝ ʪʝʯʝʥʠʷ, ʦʨʪʦʛʦ-

ʥʘʣʴʥʳʝ ʦʩʥʦʚʥʦʤʫ ʧʦʪʦʢʫ, ʧʨʦʠʟʚʦʜʠʪʩʷ ʫʣʴʪʨʘʟʚʫʢʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʞʠʜʢʦʩʪʠ 

ʠ ʧʨ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʪʝʧʣʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʢʣʘʩʩʦʚ 

ɻɼʅ, ʚʳʧʦʣʥʝʥʥʳʡ ʚ ʆɸʆ çʊʝʭʧʨʠʙʦʨè (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʜʠʥʘʤʠʯʝʩʢʠʝ ɻɼʅ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʪʘʢ ʢʘʢ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʝʝ ʨʝʟʫʣʴʪʘʪʠʚʥʫʶ ʫʧʨʘʚʣʷʝʤʫʶ ʤʝ-

ʭʘʥʦʘʢʪʠʚʘʮʠʶ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʙʦʣʝʝ ʨʝʟʫʣʴʪʘʪʠʚʥʦʝ ʠʟ-

ʚʣʝʯʝʥʠʝ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ ʠʟ ʞʠʜʢʠʭ ʩʨʝʜ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʥʝʰʥʠʭ ʤʝʭʘʥʠ-

ʯʝʩʢʠʭ ʧʦʣʝʡ. 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʧʳʪʘʥʠʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ɻɼʅ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʠʟʤʝʨʝʥʥʦʝ ʧʨʠʨʘʱʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʘ, ʧʨʦʠʟʚʦʜʠʤʦʛʦ ʥʘʛʨʝʚʘʪʝʣʝʤ ʚ ʝʜʠ-

ʥʠʮʫ ʚʨʝʤʝʥʠ, ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʳʩʠʪʴ ʠʟʤʝʨʝʥʥʫʶ ʟʘ ʪʦʞʝ ʚʨʝʤʷ ʧʦ-

ʪʨʝʙʣʷʝʤʫʶ ʥʘʛʨʝʚʘʪʝʣʝʤ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ. 

ʈʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʠʩʧʳʪʘʪʝʣʴʥʦʤ ʩʪʝʥʜʝ ʉɻɼʅ-05. ʉʪʝʥʜ ʩʦʟʜʘʥ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʩʝʨʠʠ ʛʠʜʨʦ-

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʥʘʛʨʝʚʘʪʝʣʷ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʚʳʧʦʣʥʷʪʴ ʚʝʩʴ ʢʦʤʧʣʝʢʩ ʟʘʜʘʯ ʧʣʘ-

ʥʠʨʦʚʘʥʠʷ, ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʠʟʤʝʨʝʥʠʡ ʵʣʝʢʪʨʠʯʝʩʢʠʭ, ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠ 

ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʠʩʧʳʪʫʝʤʳʭ ʦʙʨʘʟʮʘʭ ɻɼʅ. 

ɹʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ɸʉʅʀ-ɻɼʅ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʠ 

ʨʝʛʠʩʪʨʘʮʠʠ ʧʝʨʝʤʝʥʥʳʭ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʦʚ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʪʝʥʜʘ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʨʝʞʠʤʦʤ ʨʘʙʦʪʳ ʮʠʨʢʫʣʷʮʠʦʥʥʦʛʦ ʥʘʩʦʩʘ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʩʨʝʜʘ ʩʪʝʥʜʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʙʦʨ, ʥʦʨʤʘʣʠʟʘʮʠʶ 

ʠ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʦ ʪʝʢʫʱʠʭ ʟʥʘʯʝʥʠʷʭ ʚʩʝʭ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ ʚ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʫʶ ʩʝʪʴ ʜʣʷ ʦʙʤʝʥʘ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʙʣʦʢʘʤʠ ʫʧʨʘʚʣʝʥʠʷ, ʨʝʛʫʣʠʨʦ-

ʚʘʥʠʷ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʠʟʫʯʝʥʠʷ ʤʝʭʘʥʠʟʤʘ ʜʝʡʩʪʚʠʷ ʚʠʭ-

ʨʝʚʳʭ ʪʝʧʣʦʛʝʥʝʨʘʪʦʨʦʚ ʩ ʪʨʫʙʥʳʤ ʨʝʘʢʪʦʨʦʤ.  

ʇʝʨʝʤʝʥʥʳʝ ʩʦʩʪʦʷʥʠʷ ʧʨʦʮʝʩʩʘ ʚʠʭʨʝʚʦʛʦ ʜʚʠʞʝʥʠʷ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ, 

ʠʟʤʝʨʷʝʤʳʝ ʚ ʜʠʩʢʨʝʪʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʥʘʢʘʧʣʠʚʘʝʤʳʝ ʚ 

ʙʘʟʝ ʜʘʥʥʳʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ɸʉʅʀ-ɻɼʅ: 

1) ʪʝʤʧʝʨʘʪʫʨʘ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʥʘ ʚʭʦʜʝ ʚ ʩʧʠʨʘʣʴʥʳʡ ʧʦʜʚʦʜ, 

2) ʪʝʤʧʝʨʘʪʫʨʘ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʥʘ ʚʳʭʦʜʝ ʢʘʚʠʪʘʪʦʨʘ, 

3) ʜʘʚʣʝʥʠʝ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʥʘ ʚʭʦʜʝ ʚ ʩʧʠʨʘʣʴʥʳʡ ʧʦʜʚʦʜ, 
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4) ʜʘʚʣʝʥʠʝ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʥʘ ʚʳʭʦʜʝ ʠʟ ʢʘʚʠʪʘʪʦʨʘ, 

5) ʤʦʱʥʦʩʪʴ, ʧʦʪʨʝʙʣʷʝʤʘʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʤ ʮʠʨʢʫʣʷʮʠʦʥʥʦʛʦ ʥʘʩʦʩʘ ʠʟ 

ʩʝʪʠ, 

6) ʚʨʝʤʷ ʨʘʙʦʪʳ ʮʠʨʢʫʣʷʮʠʦʥʥʦʛʦ ʥʘʩʦʩʘ, 

7) ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʚ ʘʢʢʫʤʫʣʠʨʫʶʱʝʡ ʝʤʢʦʩʪʠ. 

ɻʣʘʚʥʦʡ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʝʡ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʬʠʟʠʯʝʩʢʦʛʦ ʤʝʭʘʥʠʟʤʘ ʜʝʡ-

ʩʪʚʠʷ ɻɼʅ ʷʚʣʷʝʪʩʷ ʪʝʧʣʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. ʇʨʠ ʵʪʦʤ ʮʝʣʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-

ʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʦʜʠʪʩʷ ʢ ʧʦʣʫʯʝʥʠʶ ʪʘʢʠʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʢʦʥʩʪʨʫʢ-

ʪʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ɻɼʅ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʘʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʪʝʧʣʦʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʴ ʧʨʠ ʬʠʢʩʠʨʦʚʘʥʥʦʤ ʪʠʧʝ ʮʠʨʢʫʣʷʮʠʦʥʥʦʛʦ ʥʘʩʦʩʘ ʠ ʤʦʥɦʦʩʪʠ ʝʛʦ 

ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ. 

ɼʣʷ ʢʦʩʚʝʥʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʪʝʧʣʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ɻɼʅ ʚ i-ʦʤ ʵʢʩʧʝʨʠ-

ʤʝʥʪʝ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʚʳʨʘʞʝʥʠʝ [1]: 

    Qi=kGcp i

t
)(
tµ

µ
,         (1)  

ʛʜʝ Qi ï ʪʝʧʣʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ɻɼʅ, ʢɺʪ; 

k = 0.001163 - ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʨʘʟʤʝʨʥʦʩʪʠ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ 

ʠʟ ʢʢʘʣ/ʯ ʚ ʢɺʪ.; 

G ï ʤʘʩʩʘ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʚ ʦʙʲʝʤʝ ʮʠʨʢʫʣʷʮʠʦʥʥʦʛʦ ʢʦʥʪʫʨʘ, ʢʛ;  

cp ï ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ, ʢʢʘʣ/ʢʛʉ̄. ʇʨʠʥʠʤʘʝʤ ʨʘʩ-

ʯʝʪʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ t=70ʉ̄. ʊʦʛʜʘ ʨʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ 

ʫʜʝʣʥɹʦʡ ʪʝʧʣʦʝʤʢʦʩʪʠ ʧʨʠʥʠʤʘʝʤ ʨʘʚʥʳʤ cp = 1 ʢʢʘʣ/ʢʛʉ̄; 

i

t
)(
tµ

µ
- ʪʝʤʧ ʥʘʛʨʝʚʘ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʚ ʨʝʘʢʪʦʨʝ ɻɼʅ ʚ i-ʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ: 

   i

t
)(
tµ

µ
= (tʢʩi-tʥʩi)/(tʢi-tʥi), ̄ ʉ/ʯ      (2)  

ʛʜʝ tʢʩi, tʥʩi - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʚ ʮʠʨ-

ʢʫʣʷʮʠʦʥʥʦʤ ʢʦʥʪʫʨʝ ʚ ʢʦʥʮʝ ʠ ʥʘʯʘʣʝ ʠʥʪʝʨʚʘʣʘ ʠʟʤʝʨʝʥʠʷ ʚ i-ʦʤ ʵʢʩʧʝʨʠ-

ʤʝʥʪʝ,ʉ̄;  

tʢi, tʥi ï ʠʥʪʝʨʚʘʣ ʨʘʙʦʪʳ ʮʠʨʢʫʣʷʮʠʦʥʥʦʛʦ ʥʘʩʦʩʘ, ʚ i-ʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʥʘ 

ʪʝʢʫʱʝʡ ʩʪʨʦʢʝ ʤʘʪʨʠʮʳ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʯ. 

ɺ ʢʘʯʝʩʪʚʝ ʚʘʨʴʠʨʫʝʤʳʭ ʬʘʢʪʦʨʦʚ ʠʣʠ ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ ʙʳʣʠ ʚʳ-

ʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ ʠʟʤʝʨʷʝʤʳʝ ʩʚʦʡʩʪʚʘ ɻɼʅ: 

1) X1ï ʜʣʠʥʘ ʪʨʫʙʥʦʛʦ ʨʝʘʢʪʦʨʘ (L),  

2) X2 ï ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ ʪʨʫʙʥʦʛʦ ʨʝʘʢʪʦʨʘ (d), 

3) X3 ï ʜʘʚʣʝʥʠʝ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʥʘ ʚʭʦʜʝ ʩʧʠʨʘʣʴʥʦʛʦ ʧʦʜʚʦʜʘ (P), 

4) X4 ï ʚʨʝʤʷ ʨʘʙʦʪʳ ʮʠʨʢʫʣʷʮʠʦʥʥʦʛʦ ʥʘʩʦʩʘ (t). 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʵʬʬʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦ-

ʜʦʚ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʦʧʠʨʘʶʱʠʭʩʷ ʥʘ ʦʙʲʝʜʠʥʝʥʠʝ ʜʝʪʝʨʤʠʥʠʨʦ-

ʚʘʥʥʦʛʦ ʠ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʦʚ ʥʘ ʦʩʥʦʚʝ ʣʘʪʠʥʩʢʠʭ ʢʚʘʜʨʘʪʦʚ ʠ ʤʥʦʛʦ-

ʬʘʢʪʦʨʥʳʭ ʫʨʘʚʥʝʥʠʡ ʇʨʦʪʦʜʴʷʢʦʥʦʚʘ-ʊʝʜʝʨʘ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠʝ ʧʨʦʮʝʩʩʦʚ ʤʝʭʘʥʦʘʢʪʠʚʘʮʠʠ ʚ ɻɼʅ ʩ ʪʨʫʙʥʳʤ ʨʝʘʢʪʦʨʦʤ ʩʦʧʨʷʞʝʥʦ ʩ ʠʟʛʦ-

ʪʦʚʣʝʥʠʝʤ ʬʠʟʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ ʛʝʥʝʨʘʪʦʨʦʚ, ʦʩʥʘʱʝʥʥʳʭ ʩʦʦʪʚʝʪʩʪʚʫʶɦ ʠʤ 

ʥʘʙʦʨʦʤ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʜʘʪʯʠʢʦʚ, ʘ ʧʦʵʪʦʤʫ ʤʠʥʠʤʠʟʘʮʠʷ ʟʘʪʨʘʪ ʥʘ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʪʨʝ-
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ʙʦʚʘʥʠʷ, ʚʳʙʨʘʥ ʪʘʢʦʡ ʧʣʘʥ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʨʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢʦʪʦʨʦʛʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʯʠʩʣʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ.  

ʂʘʞʜʘʷ ʩʪʨʦʢʘ ʵʪʦʛʦ ʧʣʘʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʦʥʢʨʝʪʥʳʝ ʫʩʣʦʚʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ɺ ʵʪʫ ʞʝ ʩʪʨʦʢʫ ʟʘʧʠʩʳʚʘʝʪʩʷ ʠ ʨʝʟʫʣʴʪʘʪ. ʀʟ ʨʝʟʫʣʴʪʘʪʦʚ ʬʦʨʤʠʨʫʶʪʩʷ ʚʳʙʦʨ-

ʢʠ ʜʣʷ ʪʨʝʭʪʦʯʝʯʥʳʭ ʯʘʩʪʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʪʝʧʣʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʪ ʢʘʞ-

ʜʦʛʦ ʠʟ ʬʘʢʪʦʨʦʚ: q1(X1), q2(X2), q3(X3), q4(X4). ʊʘʢ ʢʘʢ ʥʫʣʝʚʦʤʫ ʟʥʘʯʝʥʠʶ ʯʘ-

ʩʪʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʧʦ ʬʠʟʠʯʝʩʢʠʤ ʩʦʦʙʨʘʞʝʥʠʷʤ ʤʦʞʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʥʫ-

ʣʝʚʦʝ ʟʥʘʯʝʥʠʝ ʦʙʦʙʱʘʶʱʝʡ ʤʥʦʛʦʬʘʢʪʦʨʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ, ʪʦ ʝʝ ʩʣʝʜʫʝʪ ʬʦʨ-

ʤʠʨʦʚʘʪʴ ʢʘʢ ʧʨʦʠʟʚʝʜʝʥʠʝ ʯʘʩʪʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ qi(Xi) ʚ ʚʠʜʝ: 
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Q        (3)       

ʛʜʝ gQ - ʤʥʦʛʦʬʘʢʪʦʨʥʘʷ ʬʫʥʢʮʠʷ ʇʨʦʪʦʜʴʷʢʦʥʦʚʘ; 

qi(Xi) ï ʯʘʩʪʥʳʝ ʬʫʥʢʮʠʠ ʦʜʥʦʛʦ ʘʨʛʫʤʝʥʪʘ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʠʟʫʯʘʝʤʳʭ ʬʘʢ-

ʪʦʨʦʚ;  

k ï ʯʠʩʣʦ ʯʘʩʪʥʳʭ ʬʫʥʢʮʠʡ (ʬʘʢʪʦʨʦʚ);  

qʩʨ ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʚʩʝʭ ʫʯʠʪʳʚʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʧʦ ʢʦ-

ʪʦʨʦʤʫ ʚʳʧʦʣʥʷʝʪʩʷ ʥʦʨʤʠʨʦʚʘʥʠʝ ʯʘʩʪʥʳʭ ʬʫʥʢʮʠʡ. 

ɼʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʪʝʧʣʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ɻɼʅ ʚ ʬʦʨʤʝ ʮʝʣʝʚʦʡ ʇ-

ʬʫʥʢʮʠʠ Qi(L,d,P,t) ʚʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ ʯʝʪʳʨʝ ʯʘʩʪʥʳʝ ʬʫʥʢʮʠʠ ʪʝʧʣʦʧʨʦʠʟ-

ʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʜʥʦʛʦ ʘʨʛʫʤʝʥʪʘ: 

)(1 Lq  - ʟʘʚʠʩʠʤʦʩʪʴ ʪʝʧʣʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʪ ʜʣʠʥʳ ʪʨʫʙʥʦʛʦ ʨʝʘʢʪʦʨʘ; 

)(2 dq  - ʟʘʚʠʩʠʤʦʩʪʴ ʪʝʧʣʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʪ ʚʥʫʪʨʝʥʥʝʛʦ ʜʠʘʤʝʪʨʘ ʨʝ-

ʘʢʪʦʨʘ; 

)(3 Pq  - ʟʘʚʠʩʠʤʦʩʪʴ ʪʝʧʣʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʪ ʜʘʚʣʝʥʠʷ ʥʘ ʚʭʦʜʝ ʩʧʠ-

ʨʘʣʴʥʦʛʦ ʧʦʜʚʦʜʘ; 

)(4 tq  - ʟʘʚʠʩʠʤʦʩʪʴ ʪʝʧʣʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʥʘʩʦʩʘ. 

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʨʝʜʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʛʨʘʬʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ɻʀɼ-99w ʥʘ ʪʦʤ ʞʝ ʥʘʙʦʨʝ ʬʘʢʪʦʨʦʚ, ʯʪʦ ʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷʭ ɻɼʅ. 

ʈʝʟʫʣʴʪʠʨʫʶʱʘʷ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʘʷ ʬʫʥʢʮʠʷ ʪʝʧʣʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ɻɼʅ ʩ ʨʝʘʢʪʦʨʦʤ ʪʨʫʙʥʦʛʦ ʪʠʧʘ ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʧʦ ʩʪʨʫʢʪʫʨʝ ʤʥʦʛʦʬʘʢʪʦʨʥʦʡ 

ʬʫʥʢʮʠʠ ʇʨʦʪʦʜʴʢ̫ʦʥʦʚʘ ʧʦʣʫʯʠʣʘ ʩʣʝʜʫʶʱʝʝ ʚʳʨʘʞʝʥʠʝ:  

 
 8832,1474)/5, 6,8838t   ,7269t21,631)(-2 - 87,376P  (-67,94P*

*4,9627)  0,0304d ,0002d12,035)(-0  0,0114L - 06L-(5E t)P,d,Qʪ(L,

322

22

+++
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  (4) 

ʇʨʠ ʵʪʦʤ ʬʫʥʢʮʠʷ ʦʢʘʟʘʣʘʩʴ ʟʥʘʯʠʤʦʡ (R=0,9974779: tR =197,99783 >>2), 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʝ ʚ ʬʠʟʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʤ ʜʠʘʧʘʟʦʥʝ ʧʘʨʘʤʝʪ-

ʨʦʚ (L,d,P,t).  

ʏʠʩʣʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘ ʵʢʩʪʨʝʤʫʤ ʬʫʥʢʮʠʠ (4) ʤʝʪʦʜʦʤ ʧʦʣʥʦʛʦ ʧʝʨʝ-

ʙʦʨʘ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʘʨʘʤʝʪʨʦʚ (L,d,P,t) ʩ ʤʘʣʳʤ ʰʘʛʦʤ ʠʟʤʝʥʝʥʠʷ, ʧʦʟʚʦʣʠʣʦ 

ʫʩʪʘʥʦʚʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʚʘʨʴʠʨʫʝʤʳʭ ʬʘʢʪʦʨʦʚ ʠ ʵʢʩʪʨʝʤʘʣʴʥʦʝ ʟʥʘ-

ʯʝʥʠʝ ʪʝʧʣʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ɻɼʅ. ʇʦʣʫʯʝʥʥʦʝ ʵʢʩʪʨʝʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʪʝ-

ʧʣʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʩʝʨʠʠ ʩʦʩʪʘʚʠʣʦ 8.118 ʢɺʪ ʠʣʠ 
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6980.22 ʢʢʘʣ/ʯ. ʇʨʠ ʵʪʦʤ ʪʝʧʣʦʚʳʝ ʧʦʪʝʨʠ ʯʝʨʝʟ ʪʝʧʣʦʚʫʶ ʠʟʦʣʷʮʠʶ ʮʠʨʢʫʣʷ-

ʮʠʦʥʥʦʛʦ ʢʦʥʪʫʨʘ ʩʦʩʪʘʚʠʣʠ 204.319 ʢʢʘʣ/ʯ. ʊʦʛʜʘ ʧʦʣʥʘʷ ʪʝʧʣʦʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʴ ɻɼʅ ʩ ʫʯʝʪʦʤ ʪʝʧʣʦʚʳʭ ʧʦʪʝʨʴ ʯʝʨʝʟ ʠʟʦʣʷʮʠʶ ʮʠʨʢʫʣʷʮʠʦʥʥʦʛʦ 

ʢʦʥʪʫʨʘ ʩʦʩʪʘʚʠʣʘ 7184,542 ʢʢʘʣ/ʯ.  

ʇʦ ʘʥʘʣʦʛʠʯʥʦʡ ʤʝʪʦʜʠʢʝ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʨʝʟʫʣʴʪʠʨʫʶʱʘʷ ʘʧʧʨʦʢʩʠʤʠ-

ʨʫʶʱʘʷ ʬʫʥʢʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ. ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʝʦʙ-

ʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ɻɼʅ ʠ ʦʧʨʝʜʝ-

ʣʷʝʪʩʷ ʠʟ ʚʳʨʘʞʝʥʠʷ: 

    ʂʧʵi= Qi/Pi*hi,       (5) 

ʛʜʝ Qi, Pi, hi - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʝʧʣʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ (ʪʝʧʣʦʚʘʷ ʤʦʱ-

ʥʦʩʪʴ) ɻɼʅ, ʤʦʱʥʦʩʪʴ, ʧʦʪʨʝʙʣʷʝʤʘʷ ʥʘʩʦʩʥʳʤ ʘʛʨʝʛʘʪʦʤ ʠ ʢ.ʧ.ʜ. ʥʘʩʦʩʥʦʛʦ 

ʘʛʨʝʛʘʪʘ ʚ ʨʝʞʠʤʝ i-ʛʦ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘ ʪʝʢʫʱʝʡ ʩʪʨʦʢʝ ʤʘʪʨʠʮʳ 

ʧʣʘʥʠʨʦʚʘʥʠʷ; ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʥʘ ʩʪʝʥʜʝ 

ɻɼʅ ʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʘ ʤʦʱʥʦʩʪʴʶ 7.5 ʢɺʪ ʨʘʚʝʥ ʚ ʥʦʤʠʥʘʣʴʥʦʤ ʨʝʞʠʤʝ ʨʘ-

ʙʦʪʳ (ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʂʇɼ) h = 0.63. 

 
 ,2461440,6949)/1, 0,8619t   (-0,3069t*0,8747) - 6,9644P  (-5,6123P*

*1,5368)  0,0033d - 06d-(3E*1,0773)  0,0004L  07L-(-2E t)P,d,(L,Kʧ
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+++=
  (6) 

ʕʢʩʪʨʝʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ɻɼʅ ʜʣʷ ʬʫʥʢʮʠʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʝ-

ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 - ʕʢʩʪʨʝʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʝʦʙʨʘʟʦʚʘ-

ʥʠʷ ʵʥʝʨʛʠʠ 

Kʧɻ L ,ɻ ʤʤ d ,ɻ ʤʤ Pɻ, ʤʇʘ t ,ɻ ʯ 

1,5158547 1000 51 0,6 1,4 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʪɹʘʪʳ: 

- ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʘʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ɻɼʅ ʠ ʦʧʳʪʥʳʡ 

ʩʪʝʥʜ ʜʣʷ ʠʟʫʯʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɻɼʅ ʞʠʜʢʠʭ ʩʨʝʜ ʩ ʘʚʪʦʤʘ-

ʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʦʡ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ɻɼʅ; 

- ʩʦʟʜʘʥʘ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʝʤ 
ʩʪʝʥʜʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ 

ʤʝʭʘʥʠʯʝʩʢʫʶ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʚ ʪʝʧʣʦʚʫʶ; 

- ʧʨʦʚʝʜʝʥʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʤʝʪʦʜʘʭ ʧʣʘʥʠʨʦʚʘʥʠʷ ʤʥʦʛʦʬʘʢʪʦʨʥʦʛʦ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ ɻɼʅ; 

- ʠʩʩʣʝʜʦʚʘʥʳ ʧʨʦʮʝʩʩʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ ʤʝʭʘ-

ʥʠʯʝʩʢʫʶ, ʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʚ ʪʝʧʣʦʚʫʶ ʩ ʧʦʣʫʯʝʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʝʦʙʨʘʟʦ-

ʚʘʥʠʷ ʵʥʝʨʛʠʠ ʂʧ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 1,061 ʜʦ 1,445; 

- ʦʧʨʝʜʝʣʝʥʳ ʤʝʪʦʜʳ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ɻɼʅ, ʦʙʝʩ-

ʧʝʯʠʚʘʶʱʠʭ ʤʘʢʩʠʤʫʤ ʪʝʧʣʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʝʦʙʨʘʟʦ-

ʚʘʥʠʷ ʵʥʝʨʛʠʠ, ʥʘ ʦʩʥʦʚʝ ʤʥʦʛʦʬʘʢʪʦʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ; 

- ʥʘʡʜʝʥʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʝ ʚʟʘʠʤʦʩʚʷʟʠ 
ʪʝʧʣʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʩ ʢʦʥʩʪʨʫʢ-

ʪʠʚʥʦ-ʵʢʩʧʣʫʪʘʮʠʦʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ɻɼʅ ʩ ʨʝʘʢʪʦʨʦʤ ʪʨʫʙʥʦʛʦ ʪʠʧʘ; 

- ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʝʘʢʪʦʨʘ ɻɼʅ. 
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ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʂʘʨʘʩʝʚ ʅ.ʀ., ʂʘʣʠʥʠʥ ɸ.ɸ. ɺʝʨʦʷʪʥʦʩʪʥʦ-ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ 

ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʜʣʷ ʠʟʫʯʝʥʠʷ ʷʚʣʝʥʠʡ ʤʝʭʘʥʦʘʢʪʠʚʘʮʠʠ ʚʠʭ-

ʨʝʚʦʛʦ ʜʚʠʞʝʥʠʷ ʞʠʜʢʠʭ ʩʨʝʜ // Materialy czwartej Mesdzynarodowej naukowi-

praktycznej konferencji "Nauka: teoria i praktyka -2007". Tom 10. Techniczne nauki. 

Fizyczna kultura I sport.: Przemyzl. Nauka I studia - 96 str. ʉ.16-26. 

 

 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʈɽɾʀʄʆɺ ʈɸɹʆʊʓ ʏɽʊʓʈɽʍʂɺɸɼʈɸʅʊʅʆɻʆ 

ʊʀʈʀʉʊʆʈʅʆɻʆ ʕʃɽʂʊʈʆʇʈʀɺʆɼɸ ʇʆʉʊʆʗʅʅʆɻʆ ʊʆʂɸ  

 

ɻ.ɸ.ʕʤ  

 

ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʚʦʦʨʫʞʝʥʥʦʩʪʠ 

ʛʦʨʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʫʚʝʣʠʯʝʥʠʷ ʵʥʝʨʛʦʟʘ-

ʪʨʘʪ. ʇʨʠ ʵʪʦʤ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʧʨʦʮʝʩʩʝ ʜʦʙʳʯʠ ʠ ʧʝʨʝ-

ʤʝʱʝʥʠʷ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʧʦʪʨʝʙʣʷʝʪʩʷ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʤ ʛʦʨʥʳʭ ʤʘʰʠʥ 

ʠ ʤʝʭʘʥʠʟʤʦʚ. 

ɺ ʨʝʛʫʣʠʨʫʝʤʦʤ ʵʣʝʢʪʨʦʧʨʠʚʦʜʝ ʛʦʨʥʳʭ ʤʘʰʠʥ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʧʨʠʤʝ-

ʥʷʝʪʩʷ ʪʠʨʠʩʪʦʨʥʳʡ ʵʣʝʢʪʨʦʧʨʠʚʦʜ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ (ʊʕʇ ʇʊ). ɺ ʯʘʩʪʥʦʩʪʠ, 

ʩʠʩʪʝʤʘ ʊʇ-ɼ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʰʘʭʪʥʳʭ ʧʦʜʲʝʤʥʳʭ ʫʩʪʘʥʦʚʢʘʭ, ʵʢʩʢʘʚʘʪʦʨʘʭ, 

ʢʨʘʥʦʚʦʤ ʭʦʟʷʡʩʪʚʝ, ʫʛʣʝʜʦʙʳʚʘʶʱʠʭ ʢʦʤʙʘʡʥʘʭ, ʙʫʨʦʚʳʭ ʫʩʪʘʥʦʚʢʘʭ ʠ ʜʨ.  

ɺ ʩʚʷʟʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʷ ʵʢʩʧʣʫʘʪʘ-

ʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʠʨʠʩʪʦʨʥʦʛʦ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʧʨʠ 

ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʠ ʦʪ ʘʚʪʦʥʦʤʥʳʭ ʠ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʤʦʱʥʦʩʪʴʶ, ʩʦ-

ʠʟʤʝʨʠʤʦʡ ʩ ʤʦʱʥʦʩʪʴʶ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʛʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘʢʪʫʘʣʴʥʦʡ 

ʟʘʜʘʯʝʡ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʪʘʪʠʯʝʩʢʠʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʢʘʢ ʚ ʜʚʠʛʘʪʝʣʴʥʦʤ, ʪʘʢ ʠ ʚ ʛʝʥʝʨʘʪʦʨʥʳʭ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ. 

ʋʣʫʯʰʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʯʝʪʳʨʝʭʢʚʘʜʨʘʥʪʥʦʛʦ ʪʠʨʠ-

ʩʪʦʨʥʦʛʦ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʠ ʧʦʚʳʰʝʥʠʝ ʝʛʦ ʥʘʜʝʞʥʦʩʪʠ ʩʨʝʜ-

ʩʪʚʘʤʠ ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʪʨʫʜʥʝʥʦ ʧʦ ʨʷʜʫ 

ʧʨʠʯʠʥ: 

1. ʥʝ ʨʘʟʨʘʙʦʪʘʥʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʘʜʝʢʚʘʪʥʦ ʦʧʠʩʳʚʘʶʱʠʝ ʬʠ-

ʟʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʊʕʇ ʇʊ, ʢʘʢ ʚ ʜʚʠʛʘʪʝʣʴʥʦʤ ʨʝʞʠʤʝ ʧʨʠ 

ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʠ ʦʪ ʠʩʪʦʯʥʠʢʘ ʩʦʠʟʤʝʨʠʤʦʡ ʤʦʱʥʦʩʪʠ (ʀʉʄ), ʪʘʢ ʠ ʚ ʛʝʥʝʨʘ-

ʪʦʨʥʳʭ ʨʝʞʠʤʘʭ ʧʨʦʪʠʚʦʚʢʣʶʯʝʥʠʝʤ ʠ ʩ ʨʝʢʫʧʝʨʘʮʠʝʡ; 

2. ʦʪʩʫʪʩʪʚʫʶʪ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦ-

ʚʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʫʩʪʦʡʯʠʚʫʶ ʨʘʙʦʪʫ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʚ ʫʩʣʦʚʠʷʭ çʤʷʛ-

ʢʦʡè ʩʝʪʠ; 

3. ʥʝ ʦʧʨʝʜʝʣʝʥ ʨʝʘʣʴʥʳʡ ʜʠʘʧʘʟʦʥ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʨʝʞʠʤʘ ʨʝʢʫʧʝʨʘʪʠʚ-

ʥʦʛʦ ʪʦʨʤʦʞʝʥʠʷ ʧʦ ʚʝʣʠʯʠʥʝ ʫʛʣʘ ʫʧʨʘʚʣʝʥʠʷ ʪʠʨʠʩʪʦʨʦʚ; 

4. ʥʝ ʦʧʨʝʜʝʣʝʥʘ ʛʨʘʥʠʮʘ ʤʝʞʜʫ ʟʦʥʘʤʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʠ ʧʨʝʨʳʚʠʩʪʳʭ ʪʦ-

ʢʦʚ ʚ ʨʝʢʫʧʝʨʘʪʠʚʥʦʤ ʨʝʞʠʤʝ ʜʣʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʘʰʠʥ ʨʘʟʣʠʯʥʦʡ ʤʦʱʥʦʩʪʠ; 
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5. ʥʝ ʦʧʨʝʜʝʣʝʥʳ ʛʨʘʥʠʮʳ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʝʨʝʭʦʜʘ ʠʟ ʨʝʞʠʤʘ ʨʝʢʫʧʝʨʘ-

ʮʠʠ ʚ ʨʝʞʠʤ ʧʨʦʪʠʚʦʚʢʣʶʯʝʥʠʷ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʨʝʜʩʪʚ ʪʝʭ-

ʥʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʯʝʪʳʨʝʭʢʚʘʜʨʘʥʪʥʦʛʦ ʊʕʇ ʇʊ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʝʛʦ ʫʩ-

ʪʦʡʯʠʚʫʶ ʨʘʙʦʪʫ ʧʨʠ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʠ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʩʦʠʟʤʝʨʠʤʦʡ ʤʦʱʥʦʩʪʠ 

ʠ ʫʣʫʯʰʘʶʱʠʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʛʝʥʝʨʘʪʦʨʥʳʭ ʨʝʞʠʤʘʭ ʨʘ-

ʙʦʪʳ. 

ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ: 

ï ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ ʊʕʇ ʇʊ ʦʪ ʀʉʄ ʧʨʠʚʦʜʠʪ ʢ ʝʛʦ ʥʝʫʩʪʦʡʯʠʚʦʡ ʨʘʙʦʪʝ ʩ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʘʚʪʦʢʦʣʝʙʘʪʝʣʴʥʳʭ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ; 

ï ʠʤʧʫʣʴʩʥʳʡ ʭʘʨʘʢʪʝʨ ʬʦʨʤʳ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʚʳʭʦʜʝ ʪʠʨʠʩʪʦʨʥʦʛʦ ʧʨʝʦʙ-

ʨʘʟʦʚʘʪʝʣʷ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʩʪʘʪʠʯʝʩʢʠʝ ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʊʕʇ ʇʊ 

ʢʘʢ ʚ ʜʚʠʛʘʪʝʣʴʥʦʤ, ʪʘʢ ʠ ʚ ʛʝʥʝʨʘʪʦʨʥʳʭ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ; 

ï ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʊʕʇ ʇʊ ʧʨʠ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʠ ʦʪ ʀʉʄ ʚ ʜʚʠ-

ʛʘʪʝʣʴʥʦʤ ʨʝʞʠʤʝ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ 

ʩʠʩʪʝʤʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʟʘʜʘʪʯʠʢʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩ ʙʦʣʴʰʦʡ ʚʝʣʠʯʠʥʦʡ ʧʦʩʪʦ-

ʷʥʥʦʡ ʚʨʝʤʝʥʠ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʝʤ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʠ ʥʘ-

ʩʪʨʦʡʢʝ ʨʝʛʫʣʷʪʦʨʘ ʩʢʦʨʦʩʪʠ; 

ï ʚ ʨʝʢʫʧʝʨʘʪʠʚʥʦʤ ʨʝʞʠʤʝ ʊʕʇ ʇʊ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʤʦʱʥʦʩʪʠ ʧʨʠʚʦʜʘ ʜʠʘ-

ʧʘʟʦʥ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʦ ʩʢʦʨʦʩʪʠ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʷʝʪʩʷ. 

ɺ ʜʠʩʩʝʨʪʘʮʠʠ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ ʊʕʇ ʩ ɼʇʊ ʅɺ ʛʦʨʥʳʭ ʤʘʰʠʥ ʠ ʤʝʭʘʥʠʟʤʦʚ ʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʛʝʥʝʨʘʪʦʨʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʨʝʞʠʤʘʤ ʠʭ ʨʘʙʦʪʳ, ʘ ʪʘʢʞʝ ʢ 

ʜʚʠʛʘʪʝʣʴʥʦʤʫ ʨʝʞʠʤʫ ʧʨʠ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʠ ʦʪ ʀʉʄ. 

ʆʩʥʦʚʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʊʕʇ ʇʊ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʢʣʘʩʩʦʚ ʛʦʨʥʦʛʦ ʦʙʦ-

ʨʫʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ: 

ï ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʡ ʨʘʙʦʪʳ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʚ ʜʚʠʛʘʪʝʣʴʥʦʤ ʨʝʞʠʤʝ ʩ 

ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʠ; 

ï ʩʦʚʤʝʱʝʥʠʝ ʨʝʢʫʧʝʨʘʪʠʚʥʦʛʦ ʨʝʞʠʤʘ ʠ ʨʝʞʠʤʘ ʧʨʦʪʠʚʦʚʢʣʶʯʝʥʠʷ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʚʳʭʦʜʥʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʚ ʪʦʨʤʦʟʥʳʭ ʨʝʞʠʤʘʭ 

ʨʘʙʦʪʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʦʙʣʘʩʪʝʡ ʠʭ ʦʧʪʠʤʘʣʴ-

ʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʋʩʣʦʚʠʷ ʧʝʨʝʭʦʜʘ ʠʭ ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʨʝʞʠʤʘ ʚ ʛʝʥʝʨʘʪʦʨʥʳʡ ʜʣʷ ʨʘʩʩʤʘʪʨʠ-

ʚʘʝʤʳʭ ʢʣʘʩʩʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʘʰʠʥ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʝʢʪʦʨʘʤʠ ʫʩʠʣʠʡ ʠ ʤʦ-

ʤʝʥʪʦʚ, ʧʦʢʘʟʘʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 1. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʊʕʇ ʠ ʛʨʘʥʠʮ ʧʝʨʝʭʦʜʘ ʠʟ ʨʝ-

ʞʠʤʘ ʚ ʨʝʞʠʤ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩʭʝʤʳ ʟʘʤʝʱʝʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʳ ʫʩʣʦʚʠʷ ʩʫ-

ʱʝʩʪʚʦʚʘʥʠʷ ʨʝʞʠʤʦʚ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ, ʦʧʠʩʳʚʘʶʱʠʝ ʧʨʦʮʝʩʩʳ ʚ 

ʷʢʦʨʥʦʡ ʮʝʧʠ, ʘ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʫʨʘʚʥʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʤʦʤʝʥʪʦʚ (ʨʠ-

ʩʫʥʦʢ 2). 

ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʠʷʥʠʷ çʤʷʛʢʦʡè ʩʝʪʠ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʊʕʇ ʇʊ ʚ 

ʜʚʠʛʘʪʝʣʴʥʦʤ ʨʝʞʠʤʝ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ: ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ (ʨʠʩʫʥʦʢ 3), 

ʩʭʝʤʘ ʟʘʤʝʱʝʥʠʷ (ʨʠʩʫʥʦʢ 4) ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʨʠʚʦʜʘ ʧʨʠ ʵʣʝʢʪʨʦ-

ʩʥʘʙʞʝʥʠʠ ʦʪ ʀʉʄ. 
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ʆʩʦʙʝʥʥʦʩʪʴʶ ʩʭʝʤʳ ʟʘʤʝʱʝʥʠʷ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʀʉʄ ʚʳʨʘʞʝʥ ʜʚʫʤʷ ʬʘʟ-

ʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʕɼʉ ʠ ʘʢʪʠʚʥʳʤʠ ʠ ʠʥʜʫʢʪʠʚʥʳʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʬʘʟʥʦ-

ʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. ʃʕʇ ʟʘʤʝʱʝʥʘ ʪʦʣʴʢʦ ʘʢʪʠʚʥʦʡ ʢʦʤʧʦʥʝʥʪʦʡ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʨʝʘʢʪʠʚʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʃʕʇ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʠʥʜʫʢ-

ʪʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʷʢʦʨʥʦʡ ʮʝʧʠ ʠ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ.  

 

 

ʈʠʩʫʥʦʢ 1 

 
 

ʈʠʩʫʥʦʢ 2 

 

ɺ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʊʕʇ ʇʊ ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ ʚ ʀʉʄ ʠ ʃʕʇ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʚʳʨʘʞʝʥʠʝʤ ȹUʩ: 



 28 

 

 

ʈʠʩʫʥʦʢ 3 

 

ʈʠʩʫʥʦʢ 4 



 29 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʊʕʇ ʇʊ ʚ ʫʩʣʦʚʠʷʭ çʤʷʛʢʦʡè ʩʝʪʠ 

ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠʤʠʪʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʚ ʩʨʝʜʝ ʇʇʇ MatLab 7.01 (ʨʠʩʫʥʦʢ 5). 

ʈʝʟʫʣʴʪʘʪʳ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʩʣʝʜʫʶʱʝʤ 

ʩʣʘʡʜʝ (ʨʠʩʫʥʦʢ 6).  

ɿʜʝʩʴ ʧʝʨʚʘʷ ʛʨʫʧʧʘ ʦʩʮʠʣʣʦʛʨʘʤʤ ʪʦʢʘ ʷʢʦʨʷ ʠ ʩʢʦʨʦʩʪʠ ʦʪʨʘʞʘʝʪ ʧʝʨʝ-

ʭʦʜʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʕʇ ʧʨʠ ʨʘʙʦʪʝ ʚ ʫʩʣʦʚʠʷʭ çʞʝʩʪʢʦʡè ʩʝʪʠ ʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʟʘʜʘʶʱʝʛʦ ʩʠʛʥʘʣʘ ʉɸʈ. 

 

 
 

ʈʠʩʫʥʦʢ 5 

 

 
 

ʈʠʩʫʥʦʢ 6 
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ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʨʦʮʝʩʩʳ, ʧʨʦʪʝʢʘʶʱʠʝ ʪʘʢʞʝ ʧʨʠ ʤʘʢʩʠ-

ʤʘʣʴʥʦʤ ʟʥʘʯʝʥʠʠ ʟʘʜʘʶʱʝʛʦ ʩʠʛʥʘʣʘ, ʥʦ ʚ ʫʩʣʦʚʠʷʭ çʤʷʛʢʦʡè ʩʝʪʠ, ʪ.ʝ. ʧʨʠ 

ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʠ ʦʪ ʀʉʄ. 

ʉʣʝʜʫʶʱʠʝ ʦʩʮʠʣʣʦʛʨʘʤʤʳ ʦʪʨʘʞʘʶʪ ʨʘʙʦʪʫ ʕʇ ʚ ʫʩʣʦʚʠʷʭ çʤʷʛʢʦʡè ʩʝʪʠ 

ʧʨʠ ʩʢʦʨʦʩʪʠ, ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʦʣʦʚʠʥʫ ʥʦʤʠʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. 

ʅʝʫʩʪʦʡʯʠʚʘʷ ʨʘʙʦʪʘ ʊʕʇ ʇʊ ʧʨʠ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʠ ʦʪ ʀʉʄ ʭʘʨʘʢʪʝʨʠʟʫ-

ʝʪʩʷ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʘʚʪʦʢʦʣʝʙʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ (ʚʪʦʨʘʷ ʛʨʫʧʧʘ ʦʩʮʠʣʣʦ-

ʛʨʘʤʤ), ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʧʨʝʚʳʰʝʥʠʝʤ ʟʥʘʯʝʥʠʷ ʕɼʉ ʷʢʦʨʷ ʚʝʣʠʯʠʥʳ ʤʛʥʦʚʝʥ-

ʥʦʛʦ ʟʥʘʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʫʛʣʫ ʦʪʧʠʨʘ-

ʥʠʷ ʪʠʨʠʩʪʦʨʘ. ʏʘʩʪʦʪʘ ʘʚʪʦʢʦʣʝʙʘʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʥʝʨʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ 

ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʠ ʚʝʣʠʯʠʥʦʡ ʤʦʤʝʥʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. 

ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʩʚʦʡʩʪʚ ʊʕʇ ʇʊ ʚ ʨʝʢʫʧʝʨʘʪʠʚʥʦʤ ʨʝʞʠʤʝ ʙʳʣʘ ʨʘʟ-

ʨʘʙʦʪʘʥʘ ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʚ ʩʨʝʜʝ MatLab 7.01 (ʨʠʩʫʥʦʢ 7). 

  
ʈʠʩʫʥʦʢ 7 

 

ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘ ʧʨʠʤʝʨʝ ʦʜʥʦʡ ʠʟ ʤʦʜʠʬʠʢʘʮʠʡ ʤʘʰʠʥ ʝʜʠ-

ʥʦʡ ʩʝʨʠʠ 4ʇ ï ʜʚʠʛʘʪʝʣʝʡ 4ʇʌ132L, 4ʇʌ160L ʨʘʟʣʠʯʥʦʡ ʤʦʱʥʦʩʪʠ, ʥʦ ʩ ʦʜʠ-

ʥʘʢʦʚʳʤʠ ʥʦʤʠʥʘʣʴʥʳʤʠ ʩʢʦʨʦʩʪʴʶ ʠ ʥʘʧʨʷʞʝʥʠʝʤ ʧʠʪʘʥʠʷ ʷʢʦʨʷ ʦʪʨʘʞʝʥʳ 

ʥʘ ʨʠʩʫʥʢʝ 8.  

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʤʠʪʘʮʠʦʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʣʷ ʨʘʩ-

ʩʤʦʪʨʝʥʥʳʭ ʪʠʧʦʚ ʜʚʠʛʘʪʝʣʝʡ ʚ ʨʝʞʠʤʝ ʨʝʢʫʧʝʨʘʮʠʠ ʵʥʝʨʛʠʠ ʚ ʩʝʪʴ: 

1. ʞʝʩʪʢʦʩʪʴ ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʟʦʥʝ ʥʝʧʨʝʨʳʚʥʦʛʦ ʪʦʢʘ ʫʚʝʣʠ-

ʯʠʚʘʝʪʩʷ ʚ 2,6 ʨʘʟʘ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʤʦʱʥʦʩʪʠ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʚ 3 ʨʘʟʘ; 

2. ʧʣʦʱʘʜʴ ʟʦʥʳ ʧʨʝʨʳʚʠʩʪʳʭ ʪʦʢʦʚ ʩʦʠʟʤʝʨʠʤʘ ʩ ʧʣʦʱʘʜʴʶ ʟʦʥʳ ʥʝʧʨʝ-

ʨʳʚʥʦʛʦ ʪʦʢʘ; 

3. ʨʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ ʫʛʣʘ ʫʧʨʘʚʣʝʥʠʷ ʪʠʨʠʩʪʦʨʘʤʠ ʠʥʚʝʨʪʦʨʘ ʜʣʷ ʨʝʞʠʤʘ 

ʨʝʢʫʧʝʨʘʪʠʚʥʦʛʦ ʪʦʨʤʦʞʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ Ŭ=90
0
é130

0
; 

4. ʜʠʘʧʘʟʦʥ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʢʦʨʦʩʪʠ ʚʥʠʟ ʦʪ ʥʦʤʠʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʩʦʦʪ-

ʚʝʪʩʪʚʫʝʪ ʚ ʦʩʥʦʚʥʦʤ ʨʝʞʠʤʫ ʧʨʝʨʳʚʠʩʪʳʭ ʪʦʢʦʚ; 

5. ʨʝʞʠʤ ʥʝʧʨʝʨʳʚʥʦʛʦ ʪʦʢʘ ʦʩʫʱʝʩʪʚʠʤ ʧʨʘʢʪʠʯʝʩʢʠ ʣʠʰʴ ʜʣʷ ʫʛʣʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʦʪ 90
0 
ʜʦ 110

0
. 

ɺ ʭʦʜʝ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʘʢʞʝ ʧʨʦʚʦʜʠʣʠʩʴ ʵʢʩʧʝʨʠʤʝʥʪʳ ʩ 

ʠʟʤʝʥʝʥʠʝʤ ʚʝʣʠʯʠʥʳ ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʚ ʮʝʧʠ ʷʢʦʨʷ ʜʚʠʛʘʪʝʣʷ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ 

ʧʦʣʫʯʠʪʴ ʚ ʨʝʢʫʧʝʨʘʪʠʚʥʦʤ ʨʝʞʠʤʝ ʟʘʚʠʩʠʤʦʩʪʴ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʝʨʠʦʜʘ ʦʪʢʨʳ-

ʪʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʠʨʠʩʪʦʨʘ ʦʪ ʚʝʣʠʯʠʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʚ ʷʢʦʨ-

ʥʦʡ ʮʝʧʠ ʜʣʷ ʜʚʠʛʘʪʝʣʝʡ ʪʠʧʘ 4ʇʌ132S. 


