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ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʦ ʧʨʘʢʪʠʯʝʩʢʦʤ ʧʨʠʤʝʥʝʥʠʠ ʧʦʜʚʦʜʥʦʡ ʪʝʭʥʠʢʠ, ʦ ʟʘʜʘʯʘʭ 

ʠ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʨʘʟʚʠʪʠʷ ʧʦʜʚʦʜʥʦʡ ʪʝʭʥʠʢʠ ʠ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʦʛʦ ʧʦʜʚʦʜʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 
 

 

ʇʦʜʚʦʜʥʘʷ ʪʝʭʥʠʢʘ ʩʧʦʩʦʙʥʘ ʚʳʧʦʣʥʷʪʴ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʪʝʭʥʠʯʝʩʢʠʭ ʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʧʦʜ ʚʦʜʦʡ. ʄʠʨʦʚʦʡ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʇʦʜʚʦʜʥʦʡ ʪʝʭʥʠʢʠ 

ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʙʝʟ ʥʝʝ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ ʨʘʟʚʠʪʠʝ ʥʝʬʪʝ- ʠ ʛʘʟʦʜʦʙʳʚʘʶʱʝʡ 

ʦʪʨʘʩʣʠ ʚ ʰʝʣʴʬʦʚʦʡ ʟʦʥʝ, ʧʨʦʚʝʜʝʥʠʝ ʦʙʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ, ʦʩʫʱʝʩʪʚʣʝʥʠʝ 

ʩʧʘʩʘʪʝʣʴʥʳʭ ʠ ʧʦʠʩʢʦʚʳʭ ʦʧʝʨʘʮʠʡ, ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ʉ ʝʝ ʧʦʤʦʱʴʶ ʧʨʦʠʟʚʦʜʷʪʩʷ ʧʦʠʩʢ ʠ ʦʙʩʣʝʜʦʚʘʥʠʝ ʟʘʪʦʥʫʚʰʠʭ ʦʙʲʝʢʪʦʚ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ, ʛʝʦʣʦʛʦʨʘʟʚʝʜʢʘ ʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʜʥʘ, ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ ʧʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʛʠʜʨʦʩʦʦʨʫʞʝʥʠʡ, ʧʦʜʚʦʜʥʳʭ ʢʘʙʝʣʝʡ, ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ 

ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ.  

ʇʦʜʚʦʜʥʫʶ ʪʝʭʥʠʢʫ ʨʘʟʜʝʣʷʶʪ ʥʘ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʭ ʢʘʪʝʛʦʨʠʠ: 

ï ʚʦʜʦʣʘʟʥʘʷ ʪʝʭʥʠʢʘ; 

ï ʧʦʜʚʦʜʥʳʝ ʘʧʧʘʨʘʪʳ; 

ï ʧʦʜʚʦʜʥʦ-ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪ; 

ï ʧʦʠʩʢʦʚʳʝ ʢʦʤʧʣʝʢʩʳ ʠ ʩʠʩʪʝʤʳ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʜʚʦʜʥʦʡ ʪʝʭʥʠʢʠ ʚ ʈʦʩʩʠʠ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʦʜʥʠʤ 

ʠʟ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ɻʨʫʧʧʳ ʢʦʤʧʘʥʠʡ ʊɽʊʀʉ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦʜʚʦʜʥʦʡ ʪʝʭʥʠʢʠ, ʠ ʢʦʤʧʣʝʢʩʥʦʝ ʦʩʥʘʱʝʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʚʦʜʦʣʘʟʥʳʭ 

ʠ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʩʣʫʞʙ. ʄʳ ʧʨʝʜʣʘʛʘʝʤ ʣʫʯʰʝʝ ʩʥʘʨʷʞʝʥʠʝ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʧʦʜ ʚʦʜʦʡ ʠ ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʠ 

ʠʥʦʩʪʨʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɻʨʫʧʧʘ ʂʦʤʧʘʥʠʡ ʊɽʊʀʉ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʦʩʪʘʚʱʠʢʦʤ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʚʦʜʦʣʘʟʥʦʛʦ ʩʥʘʨʷʞʝʥʠʷ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʄʠʥʠʩʪʝʨʩʪʚʘ ʯʨʝʟʚʳʯʘʡʥʳʭ 

ʩʠʪʫʘʮʠʡ ʈʌ, ʄʠʥʠʩʪʝʨʩʪʚʘ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ ʈʌ, ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʌʝʜʝʨʘʣʴʥʦʡ ʧʦʛʨʘʥʠʯʥʦʡ ʩʣʫʞʙʳ ʠ ɺʦʝʥʥʦ-ʄʦʨʩʢʦʛʦ ʌʣʦʪʘ. ʉʨʝʜʠ ʢʣʠʝʥʪʦʚ ɻʨʫʧʧʳ 

ʢʦʤʧʘʥʠʡ ʊɽʊʀʉ ʢʨʫʧʥʝʡʰʠʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʈʦʩʩʠʠ, ʪʘʢʠʝ ʢʘʢ ʆɸʆ çɻʄʂ 

çʅʦʨʠʣʴʩʢʠʡ ʥʠʢʝʣʴè, ʆɸʆ çʉʝʚʝʨʩʪʘʣʴè, ʆɸʆ çɸʂ çʊʨʘʥʩʥʝʬʪʴè, ʆɸʆ çɿʘʧʘʜʥʦ-

ʉʠʙʠʨʩʢʠʡ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʡ ʢʦʤʙʠʥʘʪè ʠ ʜʨ., ʘ ʪʘʢʞʝ ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʠ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʩʘʤʦʛʦ ʰʠʨʦʢʦʛʦ ʧʨʦʬʠʣʷ, ʚʳʧʦʣʥʷʶʱʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ 

ʚʠʜʳ ʧʦʜʚʦʜʥʳʭ ʨʘʙʦʪ. 

ʅʘ ʩʣʫʞʙʝ ʚ ɺʄʌ. ɺ 2001-2007 ʛʦʜʘʭ ʥʘ ʚʦʦʨʫʞʝʥʠʝ ɺʄʌ ʈʦʩʩʠʠ ʧʦʩʪʫʧʠʣʘ 

ʇʦʜʚʦʜʥʘʷ ʪʝʭʥʠʢʘ. ɹʳʣʠ ʟʘʢʫʧʣʝʥʳ ʩʝʤʴ ʊʅʇɸ çʊʘʡʛʝʨè ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʠʩʢʘ ʠ 

ʦʙʩʣʝʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʜʚʘ ʨʘʙʦʯʠʭ ʪʝʣʝʫʧʨʘʚʣʷʝʤʳʭ ʧʦʜʚʦʜʥʳʭ ʘʧʧʘʨʘʪʘ çɺʝʥʦʤè ʜʣʷ 

ʧʦʜʚʦʜʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪ. ɺ 2004 ʛʦʜʫ ʫʩʧʝʰʥʦ ʧʨʦʰʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ 

ʪʝʣʝʫʧʨʘʚʣʷʝʤʳʡ ʥʝʦʙʠʪʘʝʤʳʡ ʧʦʜʚʦʜʥʳʡ ʧʦʠʩʢʦʚʦ-ʦʙʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʘʧʧʘʨʘʪ çʌʘʣʢʦʥè 

(SAAB Seaeye, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ) ʠ ʤʠʥʠʘʪʶʨʥʳʡ ʦʩʤʦʪʨʦʚʳʡ ʊʅʇɸ çʆʙʟʦʨ-150è (ʆɸʆ 

çʊʝʪʠʩ ʇʨʦè, ʄʦʩʢʚʘ). ɺ 2006-2009 ʛʦʜʘʭ ɺʄʌ ʧʦʣʫʯʠʣ ʯʝʪʳʨʝ ʤʦʙʠʣʴʥʳʭ ʢʦʤʧʣʝʢʩʘ ʥʘ 

ʙʘʟʝ ʈʊʅʇɸ çʇʘʥʪʝʨʘ ʇʣʶʩè ʧʨʦʠʟʚʦʜʩʪʚʘ SAAB Seaeye.  
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʫʜʘ ɺʄʌ ʩʝʛʦʜʥʷ ʦʩʥʘʱʝʥʳ ʮʝʣʳʤ ʨʷʜʦʤ ʊʅʇɸ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʧʦʜʚʦʜʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪ.  

ʆʬʠʮʠʘʣʴʥʳʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʬʠʨʤ SAAB Seaeye, SMD Hydrovision ʚ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ  

ʬʠʨʤʘ ʆɸʆ çʊʝʪʠʩ ʇʨʦè, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʩʪʘʚʢʫ ʊʅʇɸ ʩ ʧʦʣʥʳʤ ʢʦʤʧʣʝʢʪʦʤ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊʘʤʠ, ʧʨʦʚʝʜʝʥʠʝ ʠʭ ʠʩʧʳʪʘʥʠʡ, ʚʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ, 

ʧʦʜʛʦʪʦʚʢʫ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʠ ʤʥʦʛʦʣʝʪʥʝʝ ʩʝʨʚʠʩʥʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ.  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʊʅʇɸ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʠʥʪʝʨʝʩʘʭ ɺʄʌ ʜʣʷ ʨʝʰʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ:  

ï ʨʘʟʚʝʜʢʘ, ʧʘʪʨʫʣʠʨʦʚʘʥʠʝ, ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʚʦʝʥʥʦʡ ʪʝʭʥʠʢʠ; 

ï ʦʙʩʣʝʜʦʚʘʥʠʝ ʠ ʦʙʝʟʚʨʝʞʠʚʘʥʠʝ ʤʠʥʥʳʭ ʧʦʣʝʡ;  

ï ʦʙʩʣʝʜʦʚʘʥʠʝ ʟʘʪʦʥʫʚʰʠʭ ʦʙʲʝʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩ ʙʦʝʟʘʧʘʩʦʤ;  

ï ʧʦʠʩʢ ʪʦʨʧʝʜ ʠ ʜʨʫʛʠʭ ʪʠʧʦʚ ʦʨʫʞʠʷ;  

ï ʦʙʩʣʝʜʦʚʘʥʠʝ ʢʦʨʧʫʩʦʚ ʠ ʚʠʥʪʦ-ʨʫʣʝʚʳʭ ʛʨʫʧʧ ʢʦʨʘʙʣʝʡ;  

ï ʜʦʩʪʘʚʢʘ ʢ ʤʝʩʪʫ ʨʘʙʦʪʳ ʚʦʜʦʣʘʟʦʚ ʠʥʩʪʨʫʤʝʥʪʘ, ʧʝʥʘʣʘ ʜʣʷ ʧʝʨʝʜʘʯʠ ʥʘ ʇʃ ʠ ʧʦʜʲʝʤ 

ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʚʦʜʳ;  

ï ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʩʧʫʩʢʦʚ ʚʦʜʦʣʘʟʦʚ;  

ï ʥʘʚʝʜʝʥʠʝ ʦʙʠʪʘʝʤʦʛʦ (ʩʧʘʩʘʪʝʣʴʥʦʛʦ) ʧʦʜʚʦʜʥʦʛʦ ʘʧʧʘʨʘʪʘ ʥʘ ʦʙʲʝʢʪ (ʢʦʤʠʥʛʩ-

ʧʣʦʱʘʜʢʫ ʇʃ) ʧʦ ʜʘʥʥʳʤ ʛʠʜʨʦʣʦʢʘʪʦʨʘ ʊʅʇɸ. 

ʅʘ ʦʙʲʝʢʪʘʭ ʤʦʨʩʢʠʭ ʥʝʬʪʝʛʘʟʦʧʨʦʤʳʩʣʦʚ. ɿʥʘʯʠʪʝʣʴʥʳʝ ʟʘʧʘʩʳ ʛʘʟʘ ʚ ɹʘʨʝʥʮʝʚʦʤ 

ʠ ʂʘʨʩʢʦʤ ʤʦʨʷʭ ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʜʣʷ ʈʦʩʩʠʠ. ʀʜʝʪ ʧʦʜʛʦʪʦʚʢʘ ʢ ʨʘʙʦʪʘʤ ʚ 

ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʝ ʥʘ ʛʣʫʙʠʥʘʭ ʜʦ 400 ʤ. ʅʘ ʰʝʣʴʬʝ ɸʨʢʪʠʯʝʩʢʠʭ ʤʦʨʝʡ ʧʣʘʥʠʨʫʶʪʩʷ 

ʦʙʫʩʪʨʦʡʩʪʚʦ ʠ ʨʘʟʨʘʙʦʪʢʘ ʤʦʨʩʢʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʚʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 

ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʛʘʟʦʧʨʦʚʦʜʦʚ ʟʘʧʣʘʥʠʨʦʚʘʥʳ ʥʘ ʏʝʨʥʦʤ ʤʦʨʝ. ʇʨʠ ʧʦʤʦʱʠ ʊʅʇɸ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʧʦʩʣʝʜʫʶʱʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʧʦʜʚʦʜʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ. ʅʘ 

ʦʙʲʝʢʪʘʭ ʤʦʨʩʢʠʭ ʥʝʬʪʝʛʘʟʦʧʨʦʤʳʩʣʦʚ ʊʅʇɸ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʨʘʙʦʪ ï ʦʪ 

ʦʙʩʣʝʜʦʚʘʥʠʷ ʪʨʘʩʩʳ ʧʨʦʢʣʘʜʢʠ ʪʨʫʙʦʧʨʦʚʦʜʘ ʠ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥʳ ʜʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ 

ʣʠʢʚʠʜʘʮʠʠ ʩʢʚʘʞʠʥʳ.  

ʇʦʜʚʦʜʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʪʝʣʝʫʧʨʘʚʣʷʝʤʳʭ ʥʝʦʙʠʪʘʝʤʳʭ ʧʦʜʚʦʜʥʳʭ 

ʘʧʧʘʨʘʪʦʚ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʦʙʲʝʢʪʠʚʥʫʶ ʚʠʟʫʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ 

ʧʦʜʚʦʜʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩ ʟʘʧʠʩʴʶ ʥʘ ʨʝʢʦʨʜʝʨ ʩ ʮʝʣʴʶ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ.  

ʉʲʝʤʢʘ ʨʝʣʴʝʬʘ ʜʥʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʙʘʪʠʤʝʪʨʠʯʝʩʢʠʤ ʣʦʢʘʪʦʨʦʤ ʠ ʛʠʜʨʦʣʦʢʘʪʦʨʦʤ 

ʢʨʫʛʦʚʦʛʦ ʦʙʟʦʨʘ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʥʘ ʘʧʧʘʨʘʪʝ ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʜʘʪʯʠʢʠ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʪʘʥʘ ʚ ʚʦʜʝ, ʛʠʜʨʦʣʦʢʘʪʦʨ ʙʦʢʦʚʦʛʦ ʦʙʟʦʨʘ, 

ʤʘʛʥʠʪʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʜʘʪʯʠʢʠ.  

ɺ ʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪʘʭ ʄʏʉ. ʄʏʉ ʈʦʩʩʠʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪ ʊʅʇɸ ʜʣʷ ʧʦʠʩʢʘ ʠ 

ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʧʦʜʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ: ʟʘʪʦʥʫʚʰʠʭ ʩʫʜʦʚ, ʟʘʪʦʧʣʝʥʥʳʭ 

ʭʠʤʠʯʝʩʢʠʭ ʙʦʝʧʨʠʧʘʩʦʚ, ʤʦʥʠʪʦʨʠʥʛʘ ʢʦʥʪʝʡʥʝʨʦʚ ʩ ʨʘʜʠʦʘʢʪʠʚʥʳʤʠ ʦʪʭʦʜʘʤʠ, ʩʠʩʪʝʤ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ ɸʕʉ.  

ʉ ʧʦʤʦʱʴʶ ʪʝʣʝʫʧʨʘʚʣʷʝʤʳʭ ʥʝʦʙʠʪʘʝʤʳʭ ʧʦʜʚʦʜʥʳʭ ʘʧʧʘʨʘʪʦʚ ʤʦʞʥʦ ʪʘʢʞʝ 

ʠʩʩʣʝʜʦʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʷʜʝʨʥʦʛʦ ʪʦʧʣʠʚʘ ʚ ʙʘʩʩʝʡʥʘʭ ʚʳʜʝʨʞʢʠ ʠ ʤʝʩʪʘʭ 

ʟʘʭʦʨʦʥʝʥʠʷ ʚ ʚʦʜʝ, ʦʙʥʘʨʫʞʠʪʴ ʫʪʝʯʢʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʊʅʇɸ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʧʦʠʩʢʦʚʦ-

ʩʧʘʩʘʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʙʣʶʜʘʪʴ ʟʘ ʦʙʲʝʢʪʦʤ ʥʝʦʛʨʘʥʠʯʝʥʥʦ ʜʦʣʛʦʝ ʚʨʝʤʷ 

ʠ ʚʳʧʦʣʥʷʪʴ ʧʨʠ ʵʪʦʤ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʜʨʦʙʥʳʡ ʦʩʤʦʪʨ.  

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʊʅʇɸ ʪʨʝʙʫʝʪʩʷ ʤʠʥʠʤʘʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʧʝʨʩʦʥʘʣʘ: 1-2 

ʯʝʣʦʚʝʢʘ. ɺ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʦʯʝʥʴ ʙʳʩʪʨʦ ʧʦʜʛʦʪʦʚʠʪʴ ʘʧʧʘʨʘʪ 

ʢ ʧʦʛʨʫʞʝʥʠʶ, ʦʧʝʨʘʪʦʨʫ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʵʪʦʛʦ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ ʤʠʥʫʪ.  
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ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʩʨʝʜʩʪʚʘʤ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʦʛʦ ʧʦʠʩʢʘ ʊʅʇɸ ʙʳʩʪʨʦ ʠ ʵʬʬʝʢʪʠʚʥʦ 

ʧʨʦʠʟʚʦʜʷʪ ʚʠʟʫʘʣʴʥʳʡ ʦʩʤʦʪʨ ʥʘʡʜʝʥʥʦʛʦ ʦʙʲʝʢʪʘ ʠ ʧʦʤʦʛʘʶʪ ʦʧʨʝʜʝʣʠʪʴ ʪʠʧ ʦʙʲʝʢʪʘ, 

ʩʪʝʧʝʥʴ ʝʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʯʝʣʦʚʝʢʘ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʨʝʟʫʣʴʪʘʪʳ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʧʦʜʚʦʜʥʦʡ ʪʝʭʥʠʢʠ, ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ: 

ï ʧʦʠʩʢ ʠ ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʦʜʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ; 

ï ʚʳʧʦʣʥʝʥʠʝ ʧʦʣʥʦʛʦ ʩʧʝʢʪʨʘ ʧʦʜʚʦʜʥʳʭ ʨʘʙʦʪ; 

ï ʦʢʘʟʘʥʠʝ ʧʦʤʦʱʠ ʠ ʩʧʘʩʝʥʠʷ ʣʶʜʝʡ ʥʘ ʚʦʜʝ: 

ï ʧʦʠʩʢʦʚʦ-ʩʧʘʩʘʪʝʣʴʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʜʚʦʜʥʳʭ ʣʦʜʦʢ ɺʄʌ; 

ï ʩʧʘʩʝʥʠʝ ʵʢʠʧʘʞʝʡ ʟʘʪʦʥʫʚʰʠʭ ʧʦʜʚʦʜʥʳʭ ʣʦʜʦʢ (ʩ ʧʦʤʦʱʴʶ ʦʙʠʪʘʝʤʳʭ ʠ ʥʝ 
ʦʙʠʪʘʝʤʳʭ ʘʧʧʘʨʘʪʦʚ ʠ ʜʨ. ʪʝʭʥʠʢʠ); 

ï ʧʦʠʩʢ ʠ ʧʦʜʲʝʤ ʟʘʪʦʥʫʚʰʠʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ. 

ʇʨʘʢʪʠʯʝʩʢʠʝ ʧʨʠʤʝʥʝʥʠʷ. ʄʦʞʥʦ ʧʨʠʚʝʩʪʠ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʦʜʚʦʜʥʳʭ ʘʧʧʘʨʘʪʦʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʚ ʠʥʪʝʨʝʩʘʭ ɺʄʌ ʠ ʜʨʫʛʠʭ ʚʝʜʦʤʩʪʚ: 

1. ʇʦʠʩʢ ʠ ʧʦʜʲʝʤ ʚʝʨʪʦʣʝʪʘ ʂɸ 27 ʇʉ ʚ ʋʩʩʫʨʠʡʩʢʦʤ ʟʘʣʠʚʝ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ, 

ʟʘʪʦʥʫʚʰʝʛʦ 26 ʤʘʨʪʘ 2003 ʛʦʜʘ, ʅʊʇɸ çʊʘʡʛʝʨè. ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʦʠʩʢʘ ʠ ʦʙʩʣʝʜʦʚʘʥʠʷ 

ʟʘʪʦʥʫʚʰʝʛʦ ʚʝʨʪʦʣʝʪʘ ʥʘ ʩʧʘʩʘʪʝʣʴʥʦʤ ʩʫʜʥʝ çʄʘʰʫʢè, ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʊʅʇɸ çʊʘʡʛʝʨè. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʠʩʢʘ ʠ ʦʙʩʣʝʜʦʚʘʥʠʷ ʢʦʥʪʘʢʪʦʚ ʩʧʘʩʘʪʝʣʴʥʦʝ ʩʫʜʥʦ ʟʘʥʠʤʘʣʦ 

ʥʘʟʥʘʯʝʥʥʳʝ ʪʦʯʢʠ, ʩʪʘʥʦʚʷʩʴ ʥʘ ʥʦʩʦʚʦʡ ʠ ʢʦʨʤʦʚʦʡ ʷʢʦʨʷ. ʇʦʩʣʝ ʧʦʩʪʘʥʦʚʢʝ ʩʧʘʩʘʪʝʣʴʥʦʝ 

ʩʫʜʥʦ çʄʘʰʫʢè ʚ ʪʦʯʢʝ ʢʦʥʪʘʢʪʘ, ʛʜʝ ʧʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʥʘʭʦʜʠʣʩʷ ʚʝʨʪʦʣʝʪ, ʊʅʇɸ 

çʊʘʡʛʝʨè, ʦʨʠʝʥʪʠʨʫʷʩʴ ʧʦ ʜʘʥʥʳʤ ʛʠʜʨʦʣʦʢʘʪʦʨʘ, ʦʩʫʱʝʩʪʚʠʣ ʚʳʭʦʜ ʥʘ ʧʦʣʫʯʝʥʥʳʡ 

ʢʦʥʪʘʢʪ, ʧʨʦʠʟʚʝʣ ʚʠʟʫʘʣʴʥʦʝ ʦʙʥʘʨʫʞʝʥʠʝ, ʦʙʩʣʝʜʦʚʘʥʠʝ ʠ ʦʧʦʟʥʘʥʠʝ ʦʙʲʝʢʪʘ ʢʘʢ 

ʠʩʢʦʤʦʛʦ. ɹʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚʠʜʝʦʩʲʝʤʢʠ ʚʝʨʪʦʣʝʪʘ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ 

ʧʦʜʛʦʪʦʚʢʝ ʝʛʦ ʢ ʧʦʜʲʝʤʫ. 02 ʘʧʨʝʣʷ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʩʪʨʦʧʢʘ ʚʝʨʪʦʣʝʪʘ ʩ ʧʦʤʦʱʴʶ 

ʩʧʘʩʘʪʝʣʴʥʦʛʦ ʛʣʫʙʦʢʦʚʦʜʥʦʛʦ ʘʧʧʘʨʘʪʘ (ʉɻɸ). ɺ ʵʪʦ ʚʨʝʤʷ ʊʅʇɸ çʊʘʡʛʝʨè ʥʘʭʦʜʠʣʩʷ 

ʚʙʣʠʟʠ ʦʙʲʝʢʪʘ, ʦʩʫʱʝʩʪʚʣʷʷ ʢʦʥʪʨʦʣʴ ʟʘ ʚʳʭʦʜʦʤ ʩʧʘʩʘʪʝʣʴʥʦʛʦ ʛʣʫʙʦʢʦʚʦʜʥʦʛʦ ʘʧʧʘʨʘʪʘ 

ʥʘ ʦʙʲʝʢʪ ʩ ʧʦʤʦʱʴʶ ʛʠʜʨʦʣʦʢʘʪʦʨʘ. ʇʦʩʣʝ ʚʟʘʠʤʥʦʛʦ ʚʠʟʫʘʣʴʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʉɻɸ ʠ 

ʊʅʇɸ çʊʘʡʛʝʨè ʢʦʥʪʘʢʪ ʩ ʦʙʲʝʢʪʦʤ ʙʳʣ ʧʝʨʝʜʘʥ ʠ ʊʅʇɸ ʦʪʦʰʝʣ ʦʪ ʚʝʨʪʦʣʝʪʘ. ʇʦʩʣʝ 

ʧʦʜʲʝʤʘ ʚʝʨʪʦʣʝʪʘ, ʚ ʧʝʨʠʦʜ ʩ 05 ʧʦ 09 ʘʧʨʝʣʷ ʩ ʧʦʤʦʱʴʶ ʊʅʇɸ çʊʘʡʛʝʨè ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ 

ʜʦʧʦʠʩʢ ʠ ʧʦʜʲʝʤ ʪʝʣ ʣʝʪʯʠʢʦʚ. ɼʦʧʦʠʩʢ ʪʝʣ ʣʝʪʯʠʢʦʚ ʧʨʦʠʟʚʦʜʠʣʩʷ ʩ ʧʦʤʦʱʴʶ 

ʚʠʜʝʦʢʘʤʝʨʳ ʊʅʇɸ ʚ ʩʚʝʪʣʦʝ ʚʨʝʤʷ ʩʫʪʦʢ. ɼʘʣʴʥʦʩʪʴ ʚʠʜʠʤʦʩʪʠ ʚ ʚʦʜʝ ʩʦʩʪʘʚʣʷʣʘ 3é.5ʤ. ʉ 

ʧʦʤʦʱʴʶ ʛʠʜʨʦʣʦʢʘʪʦʨʘ ʊʅʇɸ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʥʝʩʢʦʣʴʢʦ ʫʯʘʩʪʢʦʚ, ʥʘ ʢʦʪʦʨʳʭ 

ʥʘʭʦʜʠʣʠʩʴ ʵʣʝʤʝʥʪʳ ʨʘʟʨʫʰʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʚʝʨʪʦʣʝʪʘ. ʊʝʣʘ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʨʷʜʦʤ ʩ 

ʵʪʠʤʠ ʫʯʘʩʪʢʘʤʠ. ʇʦʜʲʝʤ ʪʝʣ ʧʨʦʠʟʚʦʜʠʣʩʷ ʩ ʧʦʤʦʱʴʶ ʤʘʥʠʧʫʣʷʪʦʨʘ ʊʅʇɸ çʊʘʡʛʝʨè. 

 2. ʆʙʩʣʝʜʦʚʘʥʠʝ ʧʦʜʚʦʜʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ ʥʘ ʏʝʨʥʦʤ ʤʦʨʝ ʚ 2003-2004 ʛʛ. ʉ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʊʅʇɸ çʊʘʡʛʝʨè. ʉ ʙʦʨʪʘ ʩʫʜʥʘ ʧʨʦʠʟʚʦʜʠʣʩʷ ʩʧʫʩʢ ʊʅʇɸ çʊʘʡʛʝʨè, 

ʢʦʪʦʨʳʡ ʧʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʡ ʛʣʫʙʠʥʳ ʧʦʛʨʫʞʝʥʠʷ ʧʨʦʚʦʜʠʣ ʜʦʧʦʠʩʢ ʪʨʫʙʦʧʨʦʚʦʜʘ ʠ 

ʝʛʦ ʦʙʩʣʝʜʦʚʘʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʠʜʨʦʣʦʢʘʮʠʦʥʥʦʡ ʠ ʚʠʜʝʦʘʧʧʘʨʘʪʫʨʳ. ɺ ʭʦʜʝ 

ʦʙʩʣʝʜʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ ʚʠʜʝʦʠʥʬʦʨʤʘʮʠʠ ʥʘ ʚʠʜʝʦʤʘʛʥʠʪʦʬʦʥ, 

ʚʭʦʜʷʱʠʡ ʚ ʢʦʤʧʣʝʢʪ ʘʧʧʘʨʘʪʫʨʳ ʊʅʇɸ.  
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ʈʠʩ. 1. ʊʝʭʥʦʣʦʛʠʷ ʦʙʩʣʝʜʦʚʘʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʘ ʪʝʣʝʫʧʨʘʚʣʷʝʤʳʤ ʘʧʧʘʨʘʪʦʤ. 

 

ɺ ʭʦʜʝ ʨʘʙʦʪ ʙʳʣʦ ʦʙʩʣʝʜʦʚʘʥʦ 10 ʢʤ. ʊʨʫʙʦʧʨʦʚʦʜʘ ʩ ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʚʠʜʝʦʟʘʧʠʩʠ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ ʠ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʧʦ ʝʛʦ ʦʙʩʣʫʞʠʚʘʥʠʶ ʠ ʨʝʤʦʥʪʫ. 

3. ʇʦʠʩʢ ʠ ʧʦʜʲʝʤ ʩʘʤʦʣʝʪʘ ʊʋ-142 ʅɿ, ʧʦʪʝʨʧʝʚʰʝʛʦ ʢʘʪʘʩʪʨʦʬʫ ʚ ʥʦʷʙʨʝ 2009 ʛʦʜʘ ʚ 

ʊʘʪʘʨʩʢʦʤ ʧʨʦʣʠʚʝ, ʩ ʧʦʤʦʱʴʶ ʅʊʇɸ çʊʘʡʛʝʨè, ʈʊʇɸ çʇʘʥʪʝʨʘè, ʧʦʠʩʢʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ 

çʂʘʣʴʤʘʨè 

4. ʆʙʝʩʧʝʯʝʥʠʝ ʨʘʙʦʪ ʧʦ ʢʦʥʪʨʦʣʶ ʟʘ ʫʢʣʘʜʢʦʡ ʪʨʫʙʦʧʨʦʚʦʜʘ ʧʣʘʩʪʦʚʦʡ ʚʦʜʳ ʥʘ 

ʤʝʩʪʦʨʦʞʜʝʥʠʠ ɸʨʢʪʫʥ ï ɼʘʛʠ ʉʘʭʘʣʠʥ ï 1, ʩ ʧʦʤʦʱʴʶ ʅʊʇɸ çʊʘʡʛʝʨè ʚ 2011 ʛʦʜʫ. 

 

ɺʳʚʦʜʳ: ʆʢʝʘʥʦʪʝʭʥʠʢʘ ï ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʦʣʦʜʘʷ ʠ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʚʘʶʱʘʷʩʷ 

ʦʙʣʘʩʪʴ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʩʫʱʝʩʪʚʫʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʘʜʠʮʠʠ, ʦʙʱʠʝ 

ʪʝʥʜʝʥʮʠʠ ʠ ʥʝʨʝʰʝʥʥʳʝ ʧʨʦʙʣʝʤʳ. ɼʦʩʪʘʪʦʯʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʚ ʩʦʟʜʘʥʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʘʚʪʦʥʦʤʥʳʭ, ʪʝʣʝʫʧʨʘʚʣʷʝʤʳʭ ʠ ʙʫʢʩʠʨʫʝʤʳʭ ʘʧʧʘʨʘʪʦʚ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʝʢʦʪʦʨʳʝ 

ʩʣʦʞʠʚʰʠʝʩʷ ʦʙʱʠʝ ʧʦʜʭʦʜʳ ʠ ʪʝʭʥʦʣʦʛʠʠ, ʥʝʪ ʧʦʢʘ ʟʘʢʦʥʯʝʥʥʦʡ ʦʙʦʩʥʦʚʘʥʥʦʡ ʪʝʦʨʠʠ, ʘ 

ʪʘʢʞʝ ʠ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ ʨʝʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ. ʄʠʨʦʚʦʡ ʦʧʳʪ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ 

ʜʦʚʦʣʴʥʦ ʨʘʟʥʦʦʙʨʘʟʝʥ, ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʤʝʝʪʩʷ ʥʝʤʘʣʦ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʧʦ ʨʘʟʣʠʯʥʳʤ ʚʦʧʨʦʩʘʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʨʘʟʨʘʙʦʪʢʠ 

ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʧʧʘʨʘʪʦʚ. ʇʦʜʚʦʜʥʳʝ ʘʧʧʘʨʘʪʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʦʚʝʜʝʥʠʝ ʯʝʣʦʚʝʢʦʤ 

ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʧʦʜʚʦʜʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪ ʥʘ ʣʶʙʳʭ 

ʛʣʫʙʠʥʘʭ ʤʦʨʝʡ ʠ ʦʢʝʘʥʦʚ. ʆʢʝʘʥʦʛʨʘʬʠʷ, ʛʝʦʣʦʛʠʷ, ʠʟʫʯʝʥʠʝ ʠ ʦʩʚʦʝʥʠʝ ʧʨʦʤʳʩʣʦʚ 

ʞʠʚʦʪʥʦʛʦ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ ʦʢʝʘʥʘ, ʨʘʟʚʝʜʢʘ ʠ ʨʘʟʨʘʙʦʪʢʘ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʝʬʪʠ ʠ ʛʘʟʘ, 

ʧʨʦʢʣʘʜʢʘ ʠ ʦʩʤʦʪʨ ʧʦʜʚʦʜʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʢʘʙʝʣʝʡ, ʢʦʥʪʨʦʣʴ ʟʘ ʟʘʛʨʷʟʥʝʥʠʝʤ ʤʦʨʝʡ ʠ 

ʦʢʝʘʥʦʚ, ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ð ʚʦʪ ʜʘʣʝʢʦ ʥʝ ʧʦʣʥʳʡ ʧʝʨʝʯʝʥʴ ʪʦʛʦ, ʯʝʤ ʟʘʥʷʪʳ 

ʩʝʛʦʜʥʷ ʧʦʜʚʦʜʥʳʝ ʘʧʧʘʨʘʪʳ.  

ʅʘ ʦʩʥʦʚʝ ʧʦʩʪʦʷʥʥʦʛʦ ʘʥʘʣʠʟʘ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʇʦʜʚʦʜʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʚ 

ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ ʆɸʆ çʊʝʪʠʩ ʇʨʦè ʨʝʛʫʣʷʨʥʦ ʧʨʦʚʦʜʠʪ ʚʥʫʪʨʝʥʥʠʝ ʦʧʳʪʥʦ-

ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʝ ʨʘʙʦʪʳ, ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʥʦʚʳʝ ʦʙʨʘʟʮʳ ʧʦʜʚʦʜʥʦʡ ʪʝʭʥʠʢʠ. ʄʥʦʛʦʣʝʪʥʠʡ 

ʦʧʳʪ ʠʥʞʝʥʝʨʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʛʦ ʢʦʣʣʝʢʪʠʚʘ ʧʦʟʚʦʣʷʝʪ ʫʩʧʝʰʥʦ ʨʘʙʦʪʘʪʴ ʚ ʢʦʦʧʝʨʘʮʠʠ ʩ 
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ʢʨʫʧʥʝʡʰʠʤʠ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʤʦʨʩʢʦʡ ʪʝʭʥʠʢʠ, ʪʘʢʠʤʠ ʢʘʢ ʆɸʆ ʎʂɹ çʃʘʟʫʨʠʪè, ɿɸʆ 

çɸʚʠʘʮʠʦʥʥʘʷ ʠ ʤʦʨʩʢʘʷ ʵʣʝʢʪʨʦʥʠʢʘè, ʆɸʆ ʎʄʂɹ çɸʣʤʘʟè ʠ ʜʨʫʛʠʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʠʥʪʝʨʝʩʘʭ ʩʠʣʦʚʳʭ ʚʝʜʦʤʩʪʚ ʈʦʩʩʠʠ, ʘ ʪʘʢʞʝ ʚʳʧʦʣʥʷʪʴ ʦʧʳʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʝ ʨʘʙʦʪʳ ʧʦ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʦʙʦʨʦʥʥʦʤʫ ʟʘʢʘʟʫ. ɺʩʝ ʠʟʜʝʣʠʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳʧʫʩʢʘʶʪʩʷ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ, ʪʝʭʥʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʧʨʦʭʦʜʷʪ 

ʧʨʦʚʝʨʢʫ ʚ ʠʩʧʳʪʘʪʝʣʴʥʳʭ ʣʘʙʦʨʘʪʦʨʠʷʭ ʠ ʫʩʧʝʰʥʦ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʚ ʩʫʨʦʚʳʭ ʨʦʩʩʠʡʩʢʠʭ 

ʫʩʣʦʚʠʷʭ. ʇʦ ʩʚʦʠʤ ʪʘʢʪʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʆɸʆ çʊʝʪʠʩ ʇʨʦè ʥʝ ʫʩʪʫʧʘʶʪ, ʘ ʧʦ ʥʝʢʦʪʦʨʳʤ ʧʘʨʘʤʝʪʨʘʤ ʧʨʝʚʦʩʭʦʜʷʪ ʟʘʨʫʙʝʞʥʳʝ 

ʘʥʘʣʦʛʠ. ɺʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʭʦʜʥʳʤ ʢʦʥʪʨʦʣʝʤ ʧʦʩʪʫʧʘʶʱʠʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʠʟʜʝʣʠʡ, ʢʦʥʪʨʦʣʝʤ ʩʦʙʣʶʜʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʢʘʯʝʩʪʚʘ ʠʟʜʝʣʠʡ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʣʥʳʤ ʮʠʢʣʦʤ ʠʩʧʳʪʘʥʠʡ. 
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ʅɽʆɹʀʊɸɽʄʓɽ ʇʆɼɺʆɼʅʓɽ ɸʇʇɸʈɸʊʓ.  

ʂʃɸʉʉʀʌʀʂɸʎʀʗ ʀ ʊɽʍʅʀʏɽʉʂʀɽ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʅʇɸ 
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ʇʨʝʜʩʪʘʚʣʝʥ ʢʨʘʪʢʠʡ ʦʙʟʦʨ ʤʦʜʝʣʴʥʦʛʦ ʨʷʜʘ ʥʝʦʙʠʪʘʝʤʳʭ ʧʦʜʚʦʜʥʳʭ ʘʧʧʘʨʘʪʦʚ, 

ʧʨʝʜʣʘʛʘʝʤʳʭ ʛʨʫʧʧʦʡ ʢʦʤʧʘʥʠʡ çʊʝʪʠʩè. ʇʨʠʚʦʜʠʪʩʷ ʧʝʨʝʯʝʥʴ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ, 
ʨʝʰʘʝʤʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʊʅʇɸ. ʆʧʠʩʘʥʳ ʧʨʠʥʮʠʧʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʅʇɸ, ʜʘʶʪʩʷ 

ʢʨʘʪʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ ʘʧʧʘʨʘʪʦʚ, ʦʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʪʝʥʜʝʥʮʠʠ 

ʨʘʟʚʠʪʠʷ ʅʇɸ. 
 

 

ɸʢʪʠʚʥʦʝ ʦʩʚʦʝʥʠʝ ʦʢʝʘʥʘ ʨʘʟʚʠʪʳʤʠ ʩʪʨʘʥʘʤʠ ʤʠʨʘ ʜʠʢʪʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʧʦʜʚʦʜʥʳʭ ʨʘʙʦʪ ʢʘʢ ʥʘ ʤʘʣʳʭ ʠ ʩʨʝʜʥʠʭ ʛʣʫʙʠʥʘʭ, ʪʘʢ ʠ 

ʛʣʫʙʦʢʦʚʦʜʥʳʭ, ʥʘ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʘʭ ʠ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʜʚʦʜʥʳʝ ʨʘʙʦʪʳ ï ʵʪʦ ʢʦʤʧʣʝʢʩ ʨʘʙʦʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʰʠʨʦʯʘʡʰʝʛʦ ʩʧʝʢʪʨʘ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. ʂ ʯʠʩʣʫ ʪʘʢʠʭ ʩʨʝʜʩʪʚ ʦʪʥʦʩʷʪʩʷ 

ʪʝʣʝʫʧʨʘʚʣʷʝʤʳʝ ʥʝʦʙʠʪʘʝʤʳʝ ʧʦʜʚʦʜʥʳʝ ʘʧʧʘʨʘʪʳ (ʊʅʇɸ). 

ʄʠʨʦʚʦʡ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʳʭ ʘʧʧʘʨʘʪʦʚ ʛʦʚʦʨʠʪ, ʯʪʦ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʊʅʇɸ 

ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ ʨʘʟʚʠʪʠʝ ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʝʡ ʦʪʨʘʩʣʠ ʚ ʰʝʣʴʬʦʚʦʡ ʟʦʥʝ, 

ʧʨʦʚʝʜʝʥʠʝ ʦʙʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʚ ʘʢʚʘʪʦʨʠʷʭ ʤʦʨʝʡ, ʦʢʝʘʥʦʚ ʠ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʘʭ, 

ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʩʧʘʩʘʪʝʣʴʥʳʭ ʠ ʧʦʠʩʢʦʚʳʭ ʦʧʝʨʘʮʠʡ ʟʘʪʦʥʫʚʰʠʭ ʦʙʲʝʢʪʦʚ, 

ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʚʩʝʭ ʛʣʫʙʠʥʘʭ ʤʠʨʦʚʦʛʦ ʦʢʝʘʥʘ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʩʘʤʦʭʦʜʥʳʝ ʅʇɸ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʪʜʝʣʴʥʳʡ ʢʣʘʩʩ 

ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʩ ʧʨʠʩʫʱʠʤʠ ʠʤ ʟʘʜʘʯʘʤʠ, ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʪʝʭʥʦʣʦʛʠʠ, 

ʩʦʩʪʘʚʦʤ ʩʠʩʪʝʤ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ.  

ɺʩʝ ʩʘʤʦʭʦʜʥʳʝ ʅʇɸ ʨʘʟʜʝʣʷʶʪ ʥʘ ʜʚʘ ʙʦʣʴʰʠʭ ʧʦʜʢʣʘʩʩʘ: ʥʝʘʚʪʦʥʦʤʥʳʝ (ʧʨʠʚʷʟʥʳʝ) 

ʅʇɸ ʠ ʘʚʪʦʥʦʤʥʳʝ ʥʝʦʙʠʪʘʝʤʳʝ ʧʦʜʚʦʜʥʳʝ ʘʧʧʘʨʘʪʳ (ɸʅʇɸ). ʂ ʥʝʘʚʪʦʥʦʤʥʳʤ ʅʇɸ 

ʦʪʥʦʩʷʪ ʙʫʢʩʠʨʫʝʤʳʝ ʠ ʩʘʤʦʭʦʜʥʳʝ ʧʨʠʚʷʟʥʳʝ ʧʦʜʚʦʜʥʳʝ ʘʧʧʘʨʘʪʳ.  

ɼʣʷ ʥʝʘʚʪʦʥʦʤʥʳʭ ʧʦʜʚʦʜʥʳʭ ʘʧʧʘʨʘʪʦʚ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʘʣʠʯʠʝ ʧʨʦʚʦʜʥʦʛʦ ʢʘʥʘʣʘ 

ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʷ ʠ ʪʝʣʝʫʧʨʘʚʣʝʥʠʷ (ʢʘʙʝʣʴ-ʩʚʷʟʢʠ). ɺ ʢʣʘʩʩʝ ʥʝʘʚʪʦʥʦʤʥʳʭ ʅʇɸ ʠʥʪʝʨʝʩ 

ʚʳʟʳʚʘʶʪ ʩʘʤʦʭʦʜʥʳʝ ʘʧʧʘʨʘʪʳ (ʘʧʧʘʨʘʪʳ ʩ ʜʚʠʞʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʦʡ).  

ʂ ʘʚʪʦʥʦʤʥʳʤ ʥʝʦʙʠʪʘʝʤʳʤ ʧʦʜʚʦʜʥʳʤ ʘʧʧʘʨʘʪʘʤ (ɸʅʇɸ) ʦʪʥʦʩʷʪʩʷ ʩʘʤʦʭʦʜʥʳʝ 

ʅʇɸ ʩ ʘʚʪʦʥʦʤʥʦʡ ʩʠʩʪʝʤʦʡ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʷ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʝʩʧʨʦʚʦʜʥʳʤ ʢʘʥʘʣʦʤ 

ʪʝʣʝʫʧʨʘʚʣʝʥʠʷ ʠ ʩʚʷʟʠ. ʅʇɸ ʩ ʘʚʪʦʥʦʤʥʦʡ ʩʠʩʪʝʤʦʡ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʷ, ʥʦ ʩ ʧʨʦʚʦʜʥʳʤ 

ʢʘʥʘʣʦʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʚʷʟʠ (ʦʙʳʯʥʦ ʥʘ ʦʩʥʦʚʝ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʦʡ ʣʠʥʠʠ ʩʚʷʟʠ), 

ʩʦʩʪʘʚʣʷʶʪ ʢʣʘʩʩ ʧʦʣʫʘʚʪʦʥʦʤʥʳʭ ʘʧʧʘʨʘʪʦʚ. 

ʇʦ ʮʝʣʝʚʦʤʫ ʥʘʟʥʘʯʝʥʠʶ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ ʥʝʘʚʪʦʥʦʤʥʳʝ ʅʇɸ 

ʨʘʟʜʝʣʷʶʪ ʥʘ ʥʝʩʢʦʣʴʢʦ ʢʣʘʩʩʦʚ:  

- ʧʦ ʤʘʩʩʝ ʘʧʧʘʨʘʪʘ: ʤʠʢʨʦ (ʤʘʩʩʘ ʤʝʥʝʝ <5 ʢʛ), ʤʠʥʠ (ʤʘʩʩʘ 5-30 ʢʛ), ʣʝʛʢʠʝ (30-500 ʢʛ), 

ʩʨʝʜʥʠʝ (500-5000 ʢʛ) ʠ ʪʷʞʝʣʳʝ (ʙʦʣʝʝ 5000 ʢʛ). 

ʂʣʘʩʩ ʧʦʜʚʦʜʥʳʭ ʤʠʢʨʦʘʧʧʘʨʘʪʦʚ (ʇʄɸ, micro ROV) ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʝʜʘʚʥʦ ʠ ʦʙʲʝʜʠʥʷʝʪ ʘʧʧʘʨʘʪʳ ʤʘʩʩʦʡ ʥʝ ʙʦʣʝʝ 5 ʢʛ. ʂʘʢ, ʧʨʘʚʠʣʦ, ʇʄɸ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʦʙʟʦʨʥʦ-ʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ ʥʘ ʛʣʫʙʠʥʘʭ ʜʦ 100-150 ʤ.  

ʇʦʜʚʦʜʥʳʝ ʤʘʣʦʛʘʙʘʨʠʪʥʳʝ ʘʧʧʘʨʘʪʳ (mini ROV) ï ʵʪʦ ʩʘʤʦʭʦʜʥʳʝ ʅʇɸ ʩ ʤʘʩʩʦʡ ʦʪ 5 

ʜʦ 30 ʢʛ.  
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ɸʧʧʘʨʘʪʳ ʦʩʥʦʚʥʦʛʦ ʢʣʘʩʩʘ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʠʩʢʦʚʳʭ, ʠʥʩʧʝʢʮʠʦʥʥʳʭ ʠ 

ʦʩʤʦʪʨʦʚʳʭ ʟʘʜʘʯ, ʚʳʧʦʣʥʝʥʠʷ ʣʝʛʢʠʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʨʘʙʦʪ ʚ ʪʦʣʱʝ ʚʦʜʳ ʠ ʧʨʦʚʝʜʝʥʠʷ 

ʠʟʤʝʨʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʚʦʜʥʦʡ ʩʨʝʜʳ. ʀʭ ʪʠʧʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʤʘʢʩʠʤʘʣʴʥʘʷ ʨʘʙʦʯʘʷ 

ʛʣʫʙʠʥʘ ï ʜʦ 3000 ʤ (ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʧʨʦʝʢʪʦʚ ï ʜʦ 1000 ʤ); ʨʘʜʠʫʩ ʜʝʡʩʪʚʠʷ (ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʫʜʘʣʝʥʠʝ ʦʪ ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʩʫʜʥʘ) ï 100-150 ʤ (ʚ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ ʜʦ 1000 ʤ); ʩʢʦʨʦʩʪʴ 

ʧʦʜʚʦʜʥʦʛʦ ʭʦʜʘ ï 1-2,5 ʫʟʣʘ, ʤʘʩʩʘ ï ʦʪ 20 ʜʦ 350 ʢʛ.  

ɸʧʧʘʨʘʪʳ ʨʘʙʦʯʝʛʦ ʢʣʘʩʩʘ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʨʝʰʝʥʠʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʧʦʜʚʦʜʥʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪ (ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ, ʧʦʠʩʢʦʚʳʭ, ʠʥʞʝʥʝʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʭ ʠ 

ʨʝʤʦʥʪʥʳʭ). ʕʪʦʪ ʢʣʘʩʩ ʩʦʩʪʘʚʣʷʶʪ ʅʇɸ ʤʘʩʩʦʡ ʦʪ 30 ʜʦ 6000 ʢʛ ʩ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʤ 

ʥʘʚʝʩʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ, ʚ ʪʦʤ ʯʠʩʣʝ ʈʦʩʩʠʷ, ʫʜʝʣʷʶʪ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʦʢʝʘʥʦʣʦʛʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʠ ʦʮʝʥʢʝ ʟʘʧʘʩʦʚ ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ 

ʦʢʝʘʥʘ. ɺ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚʩʝ ʰʠʨʝ ʧʨʠʤʝʥʷʶʪʩʷ ʊʅʇɸ, ʦʩʥʘʱʝʥʥʳʝ ʩʧʝʮʠʘʣʴʥʳʤʠ 

ʠʟʤʝʨʠʪʝʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʜʘʯ ʊʅʇɸ ʤʦʞʝʪ ʙʳʪʴ ʦʩʥʘʱʝʥ ʩʠʩʪʝʤʦʡ ʜʘʪʯʠʢʦʚ ʜʣʷ ʠʟʤʝʨʝʥʠʷ 

ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ, ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʛʠʜʨʦʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ: ʪʝʤʧʝʨʘʪʫʨʳ, ʩʦʣʝʥʦʩʪʠ, 

ʧʨʦʟʨʘʯʥʦʩʪʠ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʨʦʜʘ ʠ ʬʠʪʦʧʣʘʥʢʪʦʥʘ, ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʠ ʜʨ. 

ɺ ʩʦʩʪʘʚ ʢʦʤʧʣʝʢʩʘ ʊʅʇɸ ʚʭʦʜʠʪ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ, 

ʧʦʟʚʦʣʷʶʱʘʷ ʦʧʨʝʜʝʣʷʪʴ ʝʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʚ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʢʦʦʨʜʠʥʘʪʘʭ ʠ ʩ ʧʦʤʦʱʴʶ 

ʢʦʩʤʠʯʝʩʢʦʡ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʙʦʨʪʫ ʩʫʜʥʘ ʦʧʨʝʜʝʣʷʪʴ ʪʦʯʥʳʝ ʘʙʩʦʣʶʪʥʳʝ 

ʢʦʦʨʜʠʥʘʪʳ ʊʅʇɸ ʠ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɺ ʩʦʩʪʘʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʊʅʇɸ ʧʦʤʠʤʦ ʜʘʪʯʠʢʦʚ ʠ ʩʠʩʪʝʤ ʩʙʦʨʘ 

ʜʘʥʥʳʭ ʤʦʛʫʪ ʚʭʦʜʠʪʴ:  

 ʛʠʜʨʦʣʦʢʘʪʦʨ ʢʨʫʛʦʚʦʛʦ ʦʙʟʦʨʘ, ʛʠʜʨʦʣʦʢʘʪʦʨ ʙʦʢʦʚʦʛʦ ʦʙʟʦʨʘ, ʧʨʦʬʠʣʝʤʝʨ, 
ʤʥʦʛʦʣʫʯʝʚʦʡ ʵʭʦʣʦʪ,  

 ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʪʦʣʱʠʥʦʤʝʨ ʠʣʠ ʜʝʬʝʢʪʦʩʢʦʧ,  

 ʜʘʪʯʠʢ ʢʘʪʦʜʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ,  

 ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʚʠʜʝʦʢʘʤʝʨ ʩ ʧʦʚʳʰʝʥʥʦʡ ʩʚʝʪʦʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʠ ʚʳʩʦʢʦʡ 
ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩ ʬʫʥʢʮʠʝʡ ʟʫʤʤʠʨʦʚʘʥʠʷ)  

 ʣʘʟʝʨʥʳʡ ʠʟʤʝʨʠʪʝʣʴ ʨʘʟʤʝʨʦʚ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʚʠʜʝʦʠʟʦʙʨʘʞʝʥʠʡ,  

 ʣʘʟʝʨʥʘʷ ʩʠʩʪʝʤʘ ʦʙʥʘʨʫʞʝʥʠʷ ʫʪʝʯʝʢ ʥʝʬʪʠ,  

 ʪʨʘʩʩʦʠʩʢʘʪʝʣʴ,  

 ʤʘʥʠʧʫʣʷʪʦʨʳ 4-ʭ, 5-ʪʠ, 6-ʪʠ ʠʣʠ 7-ʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ,  

 ʧʦʜʚʦʜʥʳʡ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪ,  

 ʠʥʝʨʮʠʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʥʘʚʠʛʘʮʠʠ,  

 ʩʧʝʮʠʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʜʘʪʯʠʢʠ ʧʦ ʟʘʧʨʦʩʫ ʟʘʢʘʟʯʠʢʘ. 

ʆɸʆ çʊʝʪʠʩ ʇʨʦè ʷʚʣʷʝʪʩʷ ʚʝʜʫʱʠʤ ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʨʘʟʨʘʙʦʪʯʠʢʦʤ, ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʠ 

ʧʦʩʪʘʚʱʠʢʦʤ ʚʦʜʦʣʘʟʥʦʛʦ ʩʥʘʨʷʞʝʥʠʷ, ʧʦʠʩʢʦʚʦ-ʩʧʘʩʘʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʩʨʝʜʩʪʚ 

ʧʨʦʚʝʜʝʥʠʷ ʧʦʜʚʦʜʥʳʭ ʨʘʙʦʪ ʜʣʷ ʥʫʞʜ ʄʠʥʦʙʦʨʦʥʳ ʈʦʩʩʠʠ, ʄʏʉ ʈʌ, ʌʉɹ ʈʌ, ʄʠʥʪʨʘʥʩʘ 

ʈʦʩʩʠʠ, ʆɸʆ çʂʦʥʮʝʨʥ çʈʦʩʵʥʝʨʛʦʘʪʦʤè, ʆɸʆ çɻʘʟʧʨʦʤè, ʆɸʆ çɻʄʂ çʅʦʨʠʣʴʩʢʠʡ 

ʥʠʢʝʣʴè, ʆɸʆ çʉʝʚʝʨʩʪʘʣʴè, ʆɸʆ çɸʂ çʊʨʘʥʩʥʝʬʪʴè, ʆɸʆ çɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʠʡ 

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʡ ʢʦʤʙʠʥʘʪè ʠ ʜʨ. 

ʅʘʰʝʡ ʢʦʤʧʘʥʠʝʡ ʧʦʩʪʘʚʣʝʥʳ ɿʘʢʘʟʯʠʢʫ ʠ ʚʚʝʜʝʥʳ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʙʦʣʝʝ ʪʨʠʜʮʘʪʠ 

ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʊʅʇɸ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ. 

ʆɸʆ çʊʝʪʠʩ ʇʨʦè ʧʨʝʜʩʪʘʚʣʷʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʦʜʚʦʜʥʳʭ ʥʝʦʙʠʪʘʝʤʳʭ ʘʧʧʘʨʘʪʦʚ ʦʪ 

ʤʠʥʠʘʪʶʨʥʳʭ ʜʦ ʤʦʱʥʳʭ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʙʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʜʦʣʘʟʥʳʭ ʩʧʫʩʢʦʚ 

ʨʘʟʨʘʙʦʪʘʥ ʤʠʥʠʘʪʶʨʥʳʡ ʊʅʇɸ çʆʙʟʦʨ-150è ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʦʩʤʦʪʨʦʚʳʭ, ʦʙʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʠ ʧʨʦʚʝʜʝʥʠʷ ʜʦʧʦʠʩʢʘ ʧʦʜʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. 

 



 33 

ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʧʦʜʚʦʜʥʳʭ ʨʘʙʦʪ ʊʅʇɸ ʦʙʝʩʧʝʯʠʚʘʝʪ: 

1) ʚʳʧʦʣʥʝʥʠʝ ʦʩʤʦʪʨʦʚʳʭ, ʦʙʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ ʥʘ ʛʣʫʙʠʥʘʭ ʜʦ 150 

ʤʝʪʨʦʚ; 

2) ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ: 

- ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʝ ʤʝʥʝʝ 3,5 ʫʟʣʦʚ; 

- ʣʘʛʦʚʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʥʝ ʤʝʥʝʝ 1,5 ʫʟʣʦʚ; 

- ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʝ ʤʝʥʝʝ 1,5 ʫʟʣʦʚ. 

3) ʧʝʨʝʜʘʯʫ ʮʚʝʪʥʦʛʦ ʠ ʯʝʨʥʦ-ʙʝʣʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʩʫʜʥʦ-ʥʦʩʠʪʝʣʴ, ʩ ʨʝʛʠʩʪʨʘʮʠʝʡ ʝʛʦ 

ʥʘ ʚʠʜʝʦʤʘʛʥʠʪʦʬʦʥ. ʋʛʦʣ ʥʘʢʣʦʥʘ ʚʠʜʝʦʢʘʤʝʨʳ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ Ñ 90. 

4) ʦʙʥʘʨʫʞʝʥʠʝ ʧʦʜʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʩ ʧʦʤʦʱʴʶ ʛʠʜʨʦʣʦʢʘʪʦʨʘ ʢʨʫʛʦʚʦʛʦ ʦʙʟʦʨʘ ʥʘ 

ʜʠʩʪʘʥʮʠʠ ʦʪ 2 ʜʦ 100 ʤʝʪʨʦʚ ʩ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʥʝ ʭʫʞʝ 50 ʤʤ. 

ʉʠʩʪʝʤʘ ʦʩʚʝʱʝʥʠʷ ʚʢʣʶʯʘʝʪ ʨʝʛʫʣʠʨʫʝʤʳʡ ʧʦ ʤʦʱʥʦʩʪʠ ʩʚʝʪʠʣʴʥʠʢ 50 ɺʪ. ʄʦʛʫʪ 

ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʜʚʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʚʝʪʠʣʴʥʠʢʘ ʧʦ 20 ɺʪ ʢʘʞʜʳʡ. 

ʊʅʇɸ ʠʤʝʝʪ ʤʘʥʠʧʫʣʷʪʦʨʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʪʠʧʘ çʩʭʚʘʪè ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʜʚʦʜʥʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪ. 

ɿʥʘʯʠʪʝʣʴʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʊʅʇɸ çʆʙʟʦʨ-150è ʷʚʣʷʶʪʩʷ ʤʘʣʳʝ ʤʘʩʩʦʛʘʙʘʨʠʪʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʥʠʟʢʦʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ. ɽʛʦ ʚʝʩ ʥʝ ʧʨʝʚʳʰʘʝʪ 11 ʢʛ, ʘ ʧʦʪʨʝʙʣʷʝʤʘʷ 

ʤʦʱʥʦʩʪʴ 650 ɺʪ. 

ʊʅʇɸ çʆʙʟʦʨ-150è ʫʩʧʝʰʥʦ ʧʨʦʰʝʣ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʠ ʧʦʩʪʘʚʣʷʝʪʩʷ ʥʘ 

ʚʦʦʨʫʞʝʥʠʝ ʚ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʧʦʠʩʢʦʚʦ-ʩʧʘʩʘʪʝʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ɺʄʌ. 

ʉʣʝʜʫʶʱʠʤ ʧʨʠʤʝʨʦʤ ʤʠʥʠʘʪʶʨʥʳʭ ʘʧʧʘʨʘʪʦʚ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʪʝʣʝʫʧʨʘʚʣʷʝʤʳʡ 

ʥʝʦʙʠʪʘʝʤʳʡ ʧʦʜʚʦʜʥʳʡ ʘʧʧʘʨʘʪʘ (ʊʅʇɸ) çSeamor 300Tè ï ʧʦʜʚʦʜʥʳʡ ʘʧʧʘʨʘʪ ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʢʦʤʧʘʥʠʝʡ Seamor Marine.  

ʇʦʜʚʦʜʥʳʝ ʘʧʧʘʨʘʪʳ çSeamorè ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ 

ʧʦʜʚʦʜʥʳʭ ʨʘʙʦʪ ʚ ʧʨʠʙʨʝʞʥʳʭ ʤʦʨʩʢʠʭ ʚʦʜʘʭ ʠ ʦʪʢʨʳʪʳʭ ʘʢʚʘʪʦʨʠʷʭ. ʊʅʇɸ çSeamorè 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʝʬʪʝʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʘ 

ʪʘʢʞʝ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʜʚʦʜʥʳʭ ʧʣʘʥʪʘʮʠʡ, ʤʦʛʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʙʘʪʠʤʝʪʨʠʯʝʩʢʦʝ, 

ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʦʝ ʠ ʚʠʟʫʘʣʴʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʫʯʘʩʪʢʦʚ ʤʦʨʩʢʦʛʦ ʜʥʘ, ʩʙʦʨ ʦʙʨʘʟʮʦʚ 

ʜʦʥʥʦʛʦ ʛʨʫʥʪʘ, ʚʠʟʫʘʣʴʥʦʝ ʠ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʡ ʠ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʠ ʪ.ʧ.  

ʆʜʥʠʤʠ ʠʟ ʛʣʘʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʜʚʦʜʥʳʭ ʘʧʧʘʨʘʪʦʚ çSeamorè ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʦʪʘ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʥʘʜʝʞʥʦʩʪʴ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʦʩʪʴ ʵʣʝʤʝʥʪʦʚ ʧʦ ʚʩʝʡ ʣʠʥʝʡʢʝ 

ʧʦʜʚʦʜʥʳʭ ʘʧʧʘʨʘʪʦʚ, ʘ ʪʘʢʞʝ ʭʦʨʦʰʘʷ ʫʧʨʘʚʣʷʝʤʦʩʪʴ, ʤʦʨʝʭʦʜʥʦʩʪʴ ʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʫʩʪʘʥʦʚʢʠ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʥʘʚʝʩʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ.  

 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʊʅʇɸ çSeamor 300Tè 

ʈʘʙʦʯʘʷ ʛʣʫʙʠʥʘ, ʤ                                                                 ʜʦ 300  

ɺʝʩ ʚ ʚʦʟʜʫʭʝ, ʢʛ                                                                     20 

ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ, ʤʤ                                                       472355 355 

ʉʢʦʨʦʩʪʴ ʧʦʜʚʦʜʥʦʛʦ ʧʝʨʝʜʚʠʞʝʥʠʷ, ʫʟʣʳ 

                    ʤʘʨʰʝʚʘʷ                                                                   3,0 

                    ʚʝʨʪʠʢʘʣʴʥʘʷ                                      2,0   

ʇʦʣʝʟʥʘʷ ʥʘʛʨʫʟʢʘ, ʢʛ                                                                  1,5 

ʀʩʪʦʯʥʠʢ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ: ʦʜʥʦʬʘʟʥʘʷ ʩʝʪʴ  

ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ                                                                  220ɺ, 50 ɻʮ 

ʇʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ, ʢɺʪ                                                    0,75 

ʂ ʘʧʧʘʨʘʪʘʤ ʣʝʛʢʦʛʦ ʢʣʘʩʩʘ ʦʪʥʦʩʠʪʩʷ ʪʝʣʝʫʧʨʘʚʣʷʝʤʳʡ ʥʝʦʙʠʪʘʝʤʳʡ ʧʦʜʚʦʜʥʳʡ 

ʘʧʧʘʨʘʪ çʌʘʣʢʦʥè ï ʘʧʧʘʨʘʪ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʠʩʢʦʚʳʭ ʠ 

ʦʙʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʥʘ ʛʣʫʙʠʥʘʭ ʜʦ 1000 ʤ, ʢʘʢ ʚ ʫʟʢʠʭ ʪʦʥʥʝʣʴʥʳʭ ʧʨʦʭʦʜʘʭ, ʪʘʢ ʠ ʥʘ 

ʦʪʢʨʳʪʦʤ ʤʦʨʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ.  
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ʊʅʇɸ çʌʘʣʢʦʥè ʦʙʦʨʫʜʦʚʘʥ 4 ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʠ 1-ʤ ʚʝʨʪʠʢʘʣʴʥʳʤ ʜʚʠʞʠʪʝʣʝʤ. 

ʇʫʣʴʪ ʨʫʯʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʦʜʝʨʞʠʪ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʵʣʝʤʝʥʪʳ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ, 

ʛʣʫʙʠʥʳ ʠ ʢʫʨʩʘ ʧʦʜʚʦʜʥʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʚʢʣʶʯʘʝʪ ʜʞʦʡʩʪʠʢ ʩ ʪʨʝʤʷ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ, 

ʨʫʯʢʫ ʫʧʨʘʚʣʝʥʠʷ ʥʘʢʣʦʥʦʤ ʚʠʜʝʦʢʘʤʝʨʳ, ʨʫʯʢʫ ʫʧʨʘʚʣʝʥʠʷ ʤʦʱʥʦʩʪʴʶ ʩʚʝʪʠʣʴʥʠʢʦʚ, 

ʢʥʦʧʢʠ ʚʢʣʶʯʝʥʠʷ ʨʝʞʠʤʦʚ çʘʚʪʦʧʠʣʦʪè. ɼʣʷ ʧʠʪʘʥʠʷ ʩʠʩʪʝʤʳ ʊʅʇɸ çʌʘʣʢʦʥè ʜʦʩʪʘʪʦʯʥʦ 

ʦʜʥʦʬʘʟʥʦʡ ʩʝʪʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ 220 ɺ ʤʦʱʥʦʩʪʴʶ 3 ʢɺʪ. 

ʊʅʇɸ ʩʨʝʜʥʝʛʦ ʢʣʘʩʩʘ çʊʘʡʛʝʨè ʠ çʃʠʥʢʩè ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʦʠʩʢʘ ʠ ʦʙʩʣʝʜʦʚʘʥʠʷ 

ʧʦʜʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʩʦʩʪʘʚʣʝʥʠʷ ʢʘʨʪ (ʧʣʘʥʰʝʪʦʚ) ʨʘʡʦʥʦʚ ʚʳʧʦʣʥʝʥʠʷ ʧʦʜʚʦʜʥʳʭ ʨʘʙʦʪ, 

ʧʦʜʜʝʨʞʢʠ ʨʘʙʦʪ, ʚʳʧʦʣʥʷʝʤʳʭ ʦʙʠʪʘʝʤʳʤʠ ʧʦʜʚʦʜʥʳʤʠ ʘʧʧʘʨʘʪʘʤʠ ʠ (ʠʣʠ) ʨʘʙʦʯʠʤʠ 

ʪʝʣʝʫʧʨʘʚʣʷʝʤʳʤʠ ʧʦʜʚʦʜʥʳʤʠ ʘʧʧʘʨʘʪʘʤʠ, ʧʦʜʜʝʨʞʢʠ ʧʦʜʚʦʜʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪ, 

ʚʳʧʦʣʥʷʝʤʳʭ ʚʦʜʦʣʘʟʘʤʠ. 

ʊʅʇɸ ʠʤʝʶʪ ʨʘʙʦʯʠʝ ʛʣʫʙʠʥʳ 1000 ʤ ʠ 1500 ʤ, ʧʨʠʤʝʥʠʤʳ ʚ ʩʫʨʦʚʳʭ ʫʩʣʦʚʠʷʭ ʠ ʧʨʠ 

ʩʠʣʴʥʳʭ ʪʝʯʝʥʠʷʭ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʠ ʤʘʥʝʚʨʝʥʥʦʩʪʠ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʘʤʠ. ɼʘʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʩʪʠʛʘʶʪʩʷ ʧʨʠʤʝʥʝʥʠʝʤ ʫʥʠʢʘʣʴʥʳʭ ʤʦʱʥʳʭ ʜʚʠʞʠʪʝʣʝʡ, ʠʤʝʶʱʠʭ 

ʧʨʠʚʦʜ ʦʪ ʙʝʩʱʝʪʦʯʥʳʭ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. ɸʧʧʘʨʘʪ ʫʚʝʨʝʥʥʦ ʨʘʙʦʪʘʝʪ ʥʘ 

ʤʦʨʩʢʠʭ ʪʝʯʝʥʠʷʭ, ʥʝ ʠʤʝʝʪ ʠʥʝʨʮʠʠ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʩʢʦʨʦʩʪʠ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ, 

ʫʩʪʦʡʯʠʚ ʥʘ ʢʫʨʩʝ ʠ ʧʦ ʛʣʫʙʠʥʝ, ʢʘʢ ʚ ʨʫʯʥʦʤ, ʪʘʢ ʠ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʜʚʠʞʝʥʠʷ. 

ʊʝʣʝʫʧʨʘʚʣʷʝʤʳʝ ʥʝʦʙʠʪʘʝʤʳʝ ʧʦʜʚʦʜʥʳʝ ʘʧʧʘʨʘʪʳ (ʊʅʇɸ) çʉʘʙʬʘʡʪʝʨ7500è ʠ 

çʉʘʙʬʘʡʪʝʨ 30ʂè ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʦʜʚʦʜʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪ ʠ 

ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʜʥʦʡ ʩʨʝʜʳ. ɼʘʥʥʳʝ ʘʧʧʘʨʘʪʳ ʠʤʝʶʪ ʢʦʥʩʪʨʫʢʮʠʶ ʥʘ ʙʘʟʝ çʦʪʢʨʳʪʦʡè 

ʥʝʩʫʱʝʡ ʨʘʤʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʨʠ ʜʚʠʞʝʥʠʠ ʚ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʘ ʪʘʢʞʝ ʦʙʣʝʛʯʘʝʪ ʜʦʩʪʫʧ ʢ ʢʦʤʧʣʝʢʩʫ ʥʘʚʝʩʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ʉʠʩʪʝʤʘ ʧʨʦʩʪʦ ʠ ʙʳʩʪʨʦ ʧʨʠʚʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʝ ʛʦʪʦʚʥʦʩʪʠ ʢ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʥʘʜʝʞʥʦʩʪʴ ʨʘʙʦʪʳ. 

ʈʘʙʦʯʠʡ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʪʝʣʝʫʧʨʘʚʣʷʝʤʳʡ ʥʝʦʙʠʪʘʝʤʳʡ ʘʧʧʘʨʘʪ çʂʚʘʟʘʨ ʢʦʤʧʘʢʪè 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʦʠʩʢʘ ʠ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʦʜʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʚʳʧʦʣʥʝʥʠʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ 

ʧʦʜʚʦʜʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪ ʚ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ, ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʪʘʢ ʠ ʩʦʚʤʝʩʪʥʦ ʩ 

ʚʦʜʦʣʘʟʘʤʠ ʠ (ʠʣʠ) ʦʙʠʪʘʝʤʳʤʠ ʧʦʜʚʦʜʥʳʤʠ ʘʧʧʘʨʘʪʘʤʠ. 

ɸʧʧʘʨʘʪ çʂʚʘʟʘʨ ʢʦʤʧʘʢʪè ʟʘʥʠʤʘʝʪ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʤʝʞʜʫ ʈʊʇɸ ʩ 

ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʤ ʠ ʈʊʇɸ ʩ ʛʠʜʨʘʚʣʠʯʝʩʢʠʤ ʧʨʠʚʦʜʦʤ. 

 ʈʘʙʦʯʠʡ ʊʅʇɸ ʤʦʜʫʣʴʥʦʛʦ ʪʠʧʘ çʂʫʛʫʘʨè ï ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʣʦʞʥʳʭ 

ʧʦʜʚʦʜʥʳʭ ʨʘʙʦʪ ʥʘ ʛʣʫʙʠʥʘʭ ʜʦ 2000 ʤʝʪʨʦʚ.  

ʊʅʇɸ çʂʫʛʫʘʨè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʦʚʝʡʰʫʶ ʨʘʟʨʘʙʦʪʢʫ, ʠ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʧʨʝʜʳʜʫʱʠʭ ʤʦʜʝʣʝʡ ʠʤʝʝʪ ʤʦʜʫʣʴʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʚ ʜʚʫʭ 

ʨʝʞʠʤʘʭ:  

 ʧʦʠʩʢʦʚʦ-ʦʙʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʪʝʣʝʫʧʨʘʚʣʷʝʤʦʛʦ ʧʦʜʚʦʜʥʦʛʦ ʘʧʧʘʨʘʪʘ (ʊʅʇɸ);  

  ʨʘʙʦʯʝʛʦ ʪʝʣʝʫʧʨʘʚʣʷʝʤʦʛʦ ʧʦʜʚʦʜʥʦʛʦ ʘʧʧʘʨʘʪʘ. 

ʈʘʙʦʯʠʡ ʊʅʇɸ çʇʘʥʪʝʨʘ ʇʣʶʩè ï ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʣʦʞʥʳʭ ʧʦʜʚʦʜʥʳʭ 

ʨʘʙʦʪ ʥʘ ʩʠʣʴʥʳʭ ʪʝʯʝʥʠʷʭ ʥʘ ʛʣʫʙʠʥʘʭ ʜʦ 1000 ʤʝʪʨʦʚ.  

ʇʦʜʚʦʜʥʳʡ ʘʧʧʘʨʘʪ ʩʧʝʮʠʘʣʴʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʚʩʝʛʦ ʩʧʝʢʪʨʘ ʧʦʜʚʦʜʥʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪ (ʇʊʈ), ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʦʣʘʟʦʚ, ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ 

ʦʙʩʣʫʞʠʚʘʥʠʠ ʙʫʨʦʚʳʭ ʠ ʜʦʙʳʚʘʶʱʠʭ ʧʣʘʪʬʦʨʤ, ʧʨʦʢʣʘʜʢʝ ʪʨʫʙʦʧʨʦʚʦʜʦʚ. 

ʆʩʦʙʝʥʥʦʩʪʷʤʠ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʝʝ ʤʦʱʥʳʭ ʜʚʠʞʠʪʝʣʝʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʚʳʰʝʥʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʫʧʨʘʚʣʷʝʤʦʩʪʴ ʧʦʜʚʦʜʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʘ ʪʘʢʞʝ 

ʩʧʦʩʦʙʥʦʩʪʴ ʥʝʩʪʠ ʧʦʣʝʟʥʫʶ ʥʘʛʨʫʟʢʫ ʜʦ 100 ʢʛ. 

ʇʦʜʚʦʜʥʳʡ ʘʧʧʘʨʘʪ ʤʦʞʝʪ ʙʳʪʴ ʦʙʦʨʫʜʦʚʘʥ ʦʜʥʦʚʨʝʤʝʥʥʦ ʙʦʣʴʰʠʤ ʩʧʝʢʪʨʦʤ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ. 
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ʈʘʙʦʯʠʡ ʪʝʣʝʫʧʨʘʚʣʷʝʤʳʡ ʥʝʦʙʠʪʘʝʤʳʡ ʘʧʧʘʨʘʪ çʂʚʘʥʪʫʤè ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʈʊʇɸ 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤ ʜʣʷ ʪʷʞʝʣʳʭ ʧʦʜʚʦʜʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪ ʚ ʪ.ʯ. ʩʪʨʦʠʪʝʣʴʥʳʭ ʥʘ ʛʣʫʙʠʥʘʭ 

ʜʦ 3000 ʤ. 

ʀʤʝʝʪ ʤʦʱʥʦʩʪʴ 150 ʢɺʪ ʠ ʩʧʦʩʦʙʝʥ ʥʝʩʪʠ ʧʦʣʝʟʥʫʶ ʥʘʛʨʫʟʢʫ ʜʦ 200 ʢʛ. 

ʈʘʙʦʯʠʝ ʪʝʣʝʫʧʨʘʚʣʷʝʤʳʝ ʥʝʦʙʠʪʘʝʤʳʝ ʘʧʧʘʨʘʪʳ çʂʚʘʨʢè ʠ çɸʪʦʤè ʧʨʝʜʥʘʟʥʘʯʝʥʳ 

ʜʣʷ ʧʦʠʩʢʘ ʠ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʦʜʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʚʳʧʦʣʥʝʥʠʷ ʰʠʨʦʢʦʛʦ ʨʷʜʘ ʧʦʜʚʦʜʥʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪ ʚ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ, ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʪʘʢ ʠ ʩʦʚʤʝʩʪʥʦ ʩ 

ʚʦʜʦʣʘʟʘʤʠ ʠ (ʠʣʠ) ʦʙʠʪʘʝʤʳʤʠ ʧʦʜʚʦʜʥʳʤʠ ʘʧʧʘʨʘʪʘʤʠ. 

ʗʚʣʷʶʪʩʷ ʨʘʙʦʯʠʤʠ ʘʧʧʘʨʘʪʘʤʠ ʩ ʛʠʜʨʦʧʨʠʚʦʜʦʤ, ʩʧʦʩʦʙʥʳʤʠ ʚʳʧʦʣʥʠʪʴ ʰʠʨʦʢʠʡ 

ʢʨʫʛ ʧʦʜʚʦʜʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪ. 

ʆʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʜʘʥʥʳʭ ʘʧʧʘʨʘʪʦʚ ʷʚʣʷʶʪʩʷ ʤʘʣʳʝ ʛʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʧʨʠ 

ʩʦʭʨʘʥʝʥʠʠ ʚʩʝʭ ʧʨʝʠʤʫʱʝʩʪʚ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʈʊʇɸ. 

ɻʣʫʙʦʢʦʚʦʜʥʳʡ ʨʘʙʦʯʠʡ ʪʝʣʝʫʧʨʘʚʣʷʝʤʳʡ ʧʦʜʚʦʜʥʳʡ ʘʧʧʘʨʘʪʘ çʗʛʫʘʨè ï ʘʧʧʘʨʘʪ 

ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʣʦʞʥʳʭ ʧʦʜʚʦʜʥʳʭ ʨʘʙʦʪ ʥʘ ʩʠʣʴʥʳʭ 

ʪʝʯʝʥʠʷʭ ʥʘ ʛʣʫʙʠʥʘʭ ʜʦ 3000 ʤ.  

ɺʦʟʤʦʞʥʦ ʠʟʛʦʪʦʚʣʝʥʠʝ ʘʧʧʘʨʘʪʘ ʜʣʷ ʛʣʫʙʠʥ ʜʦ 6000 ʤ. 

çʗʛʫʘʨè ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʢʨʫʧʥʳʤ ʠ ʤʦʱʥʳʤ ʘʧʧʘʨʘʪʦʤ ʚ ʣʠʥʝʡʢʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʘʧʧʘʨʘʪʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʊʅʇɸ ʢʘʢ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʨʝʜʩʪʚʘ ʚʳʧʦʣʥʝʥʠʷ ʧʦʜʚʦʜʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪ. 

ɸʥʘʣʠʟ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʪʘʢʪʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʦʧʳʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʊʅʇɸ, ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʪʝʥʜʝʥʮʠʠ ʠʭ ʨʘʟʚʠʪʠʷ: 

 ʤʦʜʫʣʴʥʦʝ ʠʩʧʦʣʥʝʥʠʝ ʊʅʇɸ ʠ ʥʘʣʠʯʠʝ ʤʦʜʠʬʠʢʘʮʠʡ ʜʣʷ ʨʘʙʦʪʳ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʨʘʙʦʯʠʭ ʛʣʫʙʠʥʘʭ; 

 ʧʦʚʳʰʝʥʠʝ ʤʘʥʝʚʨʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʊʅʇɸ ʠ ʥʘʣʠʯʠʝ ʚ ʩʦʩʪʘʚʝ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʩʠʩʪʝʤ ʥʘʚʠʛʘʮʠʠ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʜʝʨʞʘʥʠʷ ʢʫʨʩʘ, ʩʪʘʙʠʣʠʟʘʮʠʠ ʧʦ ʛʣʫʙʠʥʝ, ʢʨʝʥʫ, 

ʜʠʬʬʝʨʝʥʪʫ, ʘ ʪʘʢʞʝ ʵʭʦʣʦʪʘ, ʛʠʜʨʦʣʦʢʘʪʦʨʘ ʩʝʢʪʦʨʥʦʛʦ ʦʙʟʦʨʘ; 

 ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʤʝʱʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʊʅʇɸ ʠ ʝʛʦ 

ʢʦʤʧʣʝʢʪʘʮʠʷ ʧʦ ʢʦʥʢʨʝʪʥʫʶ ʟʘʜʘʯʫ. 
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ʊɽʅɼɽʅʎʀʀ ʈɸɿɺʀʊʀʗ ɻʀɼʈʆɸʂʋʉʊʀʏɽʉʂʀʍ ʉʈɽɼʉʊɺ  

ɺ ʉʆʉʊɸɺɽ ʂʆʄʇʃɽʂʉʆɺ ɸɺʊʆʅʆʄʅʓʍ ʀ ʊɽʃɽʋʇʈɸɺʃʗɽʄʓʍ  

ʅɽʆɹʀʊɸɽʄʓʍ ʇʆɼɺʆɼʅʓʍ ɸʇʇɸʈɸʊʆɺ  

 

ɸ.ɸ. ʂʘʡʬʘʜʞʷʥ, ɸ.ʆ. ʊʢʘʯʝʥʢʦ  

 

ʆɸʆ çʊʝʪʠʩ ʇʨʦè 

ʄʦʩʢʚʘ, ʨʘʡʦʥ ʖʞʥʦʝ ɹʫʪʦʚʦ, ʫʣ. ʇʦʣʷʥʳ, 54, 

ɼʝʧʘʨʪʘʤʝʥʪ ʧʦʜʚʦʜʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʪʝʣ.: (495) 786-98-55, ʬʘʢʩ: (495) 717-38-21, 

e-mail: tkachenko@tetis-pro.ru, www.tetis-pro.ru 
  

ʉʜʝʣʘʥ ʦʙʟʦʨ ʩʦʚʨʝʤʝʥʥʳʭ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʘʚʪʦʥʦʤʥʳʭ ʠ 
ʪʝʣʝʫʧʨʘʚʣʷʝʤʳʭ ʥʝʦʙʠʪʘʝʤʳʭ ʘʧʧʘʨʘʪʦʚ. ɼʘʥʳ ʧʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ ʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʙʦʨʪʦʚʦʛʦ 

ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʘʚʪʦʥʦʤʥʳʭ ʠ ʪʝʣʝʫʧʨʘʚʣʷʝʤʳʭ ʥʝʦʙʠʪʘʝʤʳʭ ʘʧʧʘʨʘʪʦʚ. 

 

 

ʈʝʰʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʜʘʯ ʦʙʝʩʧʝʯʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ ʚ ʙʦʨʴʙʝ ʟʘ ʤʦʨʩʢʠʝ ʨʝʩʫʨʩʳ ʦʙʫʩʣʦʚʣʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʚʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʨʝʜʩʪʚ ʠ ʩʠʩʪʝʤ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʫʜʘʣʝʥʥʦʩʪʴ ʦʪ ʙʝʨʝʛʘ, 

ʙʦʣʴʰʘʷ ʨʘʙʦʯʘʷ ʛʣʫʙʠʥʘ, ʩʫʨʦʚʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʩʣʦʞʥʦʩʪʴ ʨʝʣʴʝʬʘ ʜʥʘ ʩʠʣʴʥʦ 

ʦʛʨʘʥʠʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʦʣʘʟʦʚ ʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʚʠʜʦʚ ʧʦʜʚʦʜʥʦʡ 

ʪʝʭʥʠʢʠ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ 

ʪʝʣʝʫʧʨʘʚʣʷʝʤʳʭ (ʊʅʇɸ) ʠ ʘʚʪʦʥʦʤʥʳʭ ʥʝʦʙʠʪʘʝʤʳʭ ʧʦʜʚʦʜʥʳʭ ʘʧʧʘʨʘʪʦʚ (ɸʅʇɸ). 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚ ʥʘʩʪʫʧʠʚʰʝʤ ʚʝʢʝ ʨʘʙʦʪʘ ʧʦʜ ʚʦʜʦʡ ï ʵʪʦ ʬʫʥʢʮʠʷ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ. ɿʘ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʨʘʟʚʠʪʠʷ ʧʝʨʝʜʦʚʳʭ ʧʦʜʚʦʜʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. ʧʨʦʠʟʦʰʣʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʜʚʠʛʠ ʚ ʦʙʣʘʩʪʠ ʵʥʝʨʛʝʪʠʢʠ, 

ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʠ, ʤʝʭʘʥʦʪʨʦʥʠʢʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʉʦʚʨʝʤʝʥʥʳʝ 

ʫʧʨʘʚʣʷʶʱʠʝ ʩʠʩʪʝʤʳ ʚʳʰʣʠ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʳʡ 

ʧʨʠʤʝʥʝʥʠʝʤ ʥʦʚʝʡʰʝʡ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʳ ʠ ʩʦʟʜʘʥʠʝʤ ʥʘ ʝʝ ʦʩʥʦʚʝ 

ʘʚʪʦʥʦʤʥʳʭ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ, ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ.  

ɺʦʟʨʦʩʰʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʚʦʜʥʳʭ ʘʚʪʦʥʦʤʥʳʭ ʠ 

ʪʝʣʝʫʧʨʘʚʣʷʝʤʳʭ ʘʧʧʘʨʘʪʦʚ ʧʦʟʚʦʣʷʶʪ ʧʨʦʠʟʚʦʜʠʪʴ:  

ï  ʧʦʠʩʢʦʚʦ-ʦʙʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ, ʚʢʣʶʯʘʷ ʧʦʠʩʢ ʠ ʦʙʩʣʝʜʦʚʘʥʠʝ ʟʘʪʦʥʫʚʰʠʭ 

ʦʙʲʝʢʪʦʚ, ʠʥʩʧʝʢʮʠʶ ʧʦʜʚʦʜʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʢʘʙʝʣʝʡ; 

ï  ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ, ʚʢʣʶʯʘʶʱʠʝ ʬʦʪʦ ʠ ʚʠʜʝʦʩʲʝʤʢʫ, ʘʢʫʩʪʠʯʝʩʢʦʝ 

ʧʨʦʬʠʣʠʨʦʚʘʥʠʝ ʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʨʝʣʴʝʬʘ ʜʥʘ; 

ï  ʧʦʜʣʝʜʥʳʝ ʨʘʙʦʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦʢʣʘʜʢʘ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʢʘʙʝʣʷ, ʦʙʩʣʫʞʠʚʘʥʠʝ 
ʩʠʩʪʝʤ ʥʘʙʣʶʜʝʥʠʷ ʠ ʦʩʚʝʱʝʥʠʷ ʧʦʜʚʦʜʥʦʡ ʦʙʩʪʘʥʦʚʢʠ; 

ï  ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʦʥʠʪʦʨʠʥʛ ʚʦʜʥʦʡ ʩʨʝʜʳ; 

ï  ʨʘʙʦʪʳ ʚʦʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʚʢʣʶʯʘʷ ʧʨʦʪʠʚʦʤʠʥʥʫʶ ʙʦʨʴʙʫ, ʧʨʦʪʠʚʦʣʦʜʦʯʥʫʶ 
ʨʘʟʚʝʜʢʫ, ʧʦʠʩʢ ʘʚʘʨʠʡʥʦʡ ʧʦʜʚʦʜʥʦʡ ʣʦʜʢʠ ʣʝʞʘʱʝʡ ʥʘ ʛʨʫʥʪʝ, ʧʘʪʨʫʣʠʨʦʚʘʥʠʝ ʠ 

ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʘʢʚʘʪʦʨʠʡ, ʠʤʠʪʘʮʠʶ ʧʦʜʚʦʜʥʳʭ ʘʢʫʩʪʠʯʝʩʢʠʭ ʮʝʣʝʡ. 

ɻʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʝ ʧʨʠʙʦʨʳ ʜʘʚʥʦ ʚʦʰʣʠ ʠ ʧʨʦʯʥʦ ʟʘʢʨʝʧʠʣʠʩʴ ʚ ʩʦʩʪʘʚʝ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʊʅʇɸ ʠ ɸʅʇɸ. ʉʦʚʨʝʤʝʥʥʳʝ ʧʦʜʚʦʜʥʳʝ ʪʝʣʝʫʧʨʘʚʣʷʝʤʳʝ ʘʧʧʘʨʘʪʳ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʦʩʥʘʱʘʶʪʩʷ ʛʠʜʨʦʣʦʢʘʪʦʨʦʤ ʢʨʫʛʦʚʦʛʦ ʦʙʟʦʨʘ, ʘʣʴʪʠʤʝʪʨʦʤ ʠ ʟʚʫʢʦʚʠʟʦʨʦʤ, 

ʘʚʪʦʥʦʤʥʳʝ ʥʝʦʙʠʪʘʝʤʳʝ ʘʧʧʘʨʘʪʳ, ʦʩʥʘʱʘʶʪʩʷ ʚʧʝʨʝʜʩʤʦʪʨʷʱʠʤ ʛʠʜʨʦʣʦʢʘʪʦʨʦʤ, 

ʛʠʜʨʦʣʦʢʘʪʦʨʦʤ ʙʦʢʦʚʦʛʦ ʦʙʟʦʨʘ, ʜʦʧʣʝʨʦʚʩʢʠʤ ʠʟʤʝʨʠʪʝʣʝʤ ʩʢʦʨʦʩʪʠ ʚ ʢʦʤʧʣʝʢʩʝ ʩ 

ʠʥʝʨʮʠʘʣʴʥʦʡ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ, ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʤ ʤʦʜʝʤʦʤ ʠ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʦʡ ʥʘʚʠʛʘʮʠʠ ʩ ʜʣʠʥʥʦʡ ʠʣʠ ʫʣʴʪʨʘʢʦʨʦʪʢʦʡ ʙʘʟʦʡ.  
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ɻʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʝ ʧʨʠʙʦʨʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 

ï  ʥʘʚʠʛʘʮʠʷ ʊʅʇɸ ʚ ʫʩʣʦʚʠʷʭ ʧʣʦʭʦʡ ʚʠʜʠʤʦʩʪʠ (ʟʚʫʢʦʚʠʟʦʨʳ ʠ ɻʂʆ); 

ï  ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʦʪʦʙʨʘʞʝʥʠʝ ʥʘ ʙʦʨʪʫ ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʩʫʜʥʘ ʪʝʢʫʱʝʛʦ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʘʧʧʘʨʘʪʘ ʚ ʫʩʣʦʚʠʷʭ ʤʝʣʢʦʛʦ ʠ ʛʣʫʙʦʢʦʛʦ ʤʦʨʷ (ʜʦʧʣʝʨʦʚʩʢʠʡ ʣʘʛ ʩ ʀʅʉ, 

ɻɸʅʉ, ʛ/ʘ ʤʦʜʝʤ); 

ï  ʙʝʟʦʧʘʩʥʦʝ ʧʣʘʚʘʥʠʝ ʠ ʚʳʧʦʣʥʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʚʙʣʠʟʠ ʜʥʘ ʠ ʜʦʥʥʳʭ 

ʧʨʝʧʷʪʩʪʚʠʡ (ʚʧʝʨʝʜʩʤʦʪʨʷʱʠʡ ʛʠʜʨʦʣʦʢʘʪʦʨ, ʤʥʦʛʦʣʫʯʝʚʳʝ ʩʠʩʪʝʤʳ); 

ï  ʫʧʨʘʚʣʝʥʠʝ ʭʦʜʦʤ ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʩ ʙʦʨʪʘ ʩʫʜʥʘ ʠ ʧʦʣʫʯʝʥʠʝ ʥʘ 

ʙʦʨʪʫ ʩʫʜʥʘ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʩʠʩʪʝʤ ʘʧʧʘʨʘʪʘ (ʛ/ʘ ʤʦʜʝʤ); 

ï  ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʛʨʫʧʧʠʨʦʚʢʝ ʘʚʪʦʥʦʤʥʳʭ ʘʧʧʘʨʘʪʦʚ ʤʝʞʜʫ 
ʩʦʙʦʡ ʠ ʩʫʜʥʦʤ ʧʦ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʦʤʫ ʢʘʥʘʣʫ ʩʚʷʟʠ (ʛ/ʘ ʤʦʜʝʤ); 

ï  ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʜʘʥʥʳʭ (ɻɹʆ, ʤʥʦʛʦʣʫʯʝʚʳʝ ʵʭʦʣʦʪʳ, ʧʨʦʬʠʣʝʤʝʨʳ, ʀɻɹʆ, ɻɹʆ ʩ 

ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʘʧʝʨʪʫʨʦʡ). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ ʫʜʘʣʦʩʴ ʩʦʟʜʘʪʴ ʢʦʤʧʘʢʪʥʳʝ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʝ 

ʩʠʩʪʝʤʳ ʩ ʚʳʩʦʢʠʤʠ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝʤ ʠ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, ʘʢʫʩʪʠʯʝʩʢʠʝ 

ʚʠʜʝʦʢʘʤʝʨʳ ʠʣʠ ʟʚʫʢʦʚʠʟʦʨʳ. ɼʘʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʠʥʠʘʪʶʨʥʳʝ 

ʤʥʦʛʦʣʫʯʝʚʳʝ ʛʠʜʨʦʣʦʢʘʪʦʨʳ, ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʝ (ʦʪ 450 ʢɻʮ ʜʦ 1 ʄʛʮ), 

ʩʢʦʨʦʩʪʴ ʦʙʥʦʚʣʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 25 ʢʘʜʨʦʚ/ʩʝʢʫʥʜʫ. ɼʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ 

ʜʘʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʜʝʩʷʪʢʠ ʤʝʪʨʦʚ. ɿʚʫʢʦʚʠʟʦʨ Gemini 720i ʧʦʢʘʟʘʣ 

ʩʧʦʩʦʙʥʦʩʪʴ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʧʨʠʝʤʣʝʤʦʝ ʢʘʯʝʩʪʚʦ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ 

ʜʘʣʴʥʦʩʪʠ ʜʦ 120ʤ. ʄʘʣʳʡ ʚʝʩ ʠ ʛʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʜʝʣʘʶʪ ʝʛʦ ʠʜʝʘʣʴʥʳʤ ʚʳʙʦʨʦʤ ʜʣʷ 

ʫʩʪʘʥʦʚʢʠ ʥʘ ɸʅʇɸ ʠ ʊʅʇɸ.  

 

 
ʈʠʩ. 1. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʟʚʫʢʦʚʠʟʦʨʘ ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ ʩʣʝʧʦʡ ʟʦʥʳ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʛʠʜʨʦʣʦʢʘʮʠʦʥʥʦʡ ʩʲʝʤʢʠ 

 

ʈʘʟʚʠʪʠʝ ʧʦʜʚʦʜʥʳʭ ʟʘʚʦʜʦʚ ʜʣʷ ʧʝʨʚʠʯʥʦʡ ʦʯʠʩʪʢʠ ʜʦʙʳʚʘʝʤʳʭ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʜʣʠʪʝʣʴʥʦʝ ʥʘʭʦʞʜʝʥʠʝ ʘʚʪʦʥʦʤʥʳʭ ʠ ʪʝʣʝʫʧʨʘʚʣʷʝʤʳʭ ʧʦʜʚʦʜʥʳʭ ʘʧʧʘʨʘʪʦʚ 

ʧʦʜ ʚʦʜʦʡ, ʯʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʠʭ ʩʪʳʢʦʚʢʫ ʢ ʧʦʜʚʦʜʥʦʡ ʜʦʢʦʚʦʡ ʩʪʘʥʮʠʠ ʜʣʷ ʧʝʨʝʜʘʯʠ 

ʢʦʤʘʥʜ ʫʧʨʘʚʣʝʥʠʷ, ʟʘʛʨʫʟʢʠ ʥʦʚʦʡ ʤʠʩʩʠʠ, ʧʦʣʫʯʝʥʠʷ ʩʦʙʨʘʥʥʳʭ ʘʧʧʘʨʘʪʦʤ ʜʘʥʥʳʭ ʠ 

ʧʦʜʟʘʨʷʜʢʠ ʘʢʢʫʤʫʣʷʪʦʨʥʳʭ ʙʘʪʘʨʝʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʢʦʚʳʭ ʩʪʘʥʮʠʡ ʪʨʝʙʫʝʪ ʦʪ ʩʨʝʜʩʪʚ 

ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ. ɺ ʨʝʞʠʤʝ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʜʦʢʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʠʩʪʝʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ. ɺ ʩʦʩʪʘʚ ʩʠʩʪʝʤʳ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ ʤʦʛʫʪ ʚʭʦʜʠʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʦʙʟʦʨ ʠ 

ʩʲʝʤʢʫ ʜʥʘ, ʘ ʪʘʢʞʝ ʦʙʨʘʙʦʪʢʫ ʚʠʟʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʘʧʧʘʨʘʪʦʤ. ɺʠʟʫʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʘʢʫʩʪʠʯʝʩʢʠʭ ʠʣʠ 

ʚʠʜʝʦʠʟʦʙʨʘʞʝʥʠʡ ʠ ʧʨʠ ʨʘʙʦʪʝ ʚ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʩʪʝʤʦʡ 

ʫʧʨʘʚʣʝʥʠʷ. ʈʘʟʚʠʪʠʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʩʠʩʪʝʤʳ, ʜʝʣʘʶʱʠʝ ʧʨʦʮʝʩʩ 

ʫʧʨʘʚʣʝʥʠʷ ʘʧʧʘʨʘʪʦʤ ʠʥʪʫʠʪʠʚʥʦ ʧʨʦʩʪʳʤ ʠ ʜʦʩʪʫʧʥʳʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʠʣʦʪʫ ʙʦʣʴʰʝ 

ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʯʠʭ ʟʘʜʘʯ, ʥʝʞʝʣʠ ʥʘ ʫʧʨʘʚʣʝʥʠʠ ʘʧʧʘʨʘʪʦʤ. 
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʜʝʣʘʝʪ ʫʧʨʘʚʣʝʥʠʝ ʊʅʇɸ 

ʙʝʟʦʧʘʩʥʝʝ, ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʤ ʠ ʧʨʦʩʪʳʤ. ɸʥʛʣʠʡʩʢʘʷ ʢʦʤʧʘʥʠʷ SeeBite ʨʘʟʨʘʙʦʪʘʣʘ 

ʩʧʝʮʠʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ SeeTrack Offshore ʨʝʰʘʶʱʝʝ ʟʘʜʘʯʫ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʊʅʇɸ. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ SeeTrack Offshore ʨʘʟʨʘʙʦʪʘʥʦ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʫʣʴʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʤʥʦʛʦʫʨʦʚʥʝʚʳʤ ʠʥʪʝʨʬʝʡʩʦʤ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ 

ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥ ʢ ʣʶʙʳʤ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʤ ʊʅʇɸ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʨʘʟʤʝʨʘ, ʜʦʧʦʣʥʠʚ 

ʠʭ ʣʠʰʴ ʠʥʝʨʮʠʘʣʴʥʦʡ ʩʠʩʪʝʤʦʡ ʩ ʜʦʧʣʝʨʦʚʩʢʠʤ ʣʘʛʦʤ. ʄʥʦʛʦʫʨʦʚʥʝʚʳʡ ʠʥʪʝʨʬʝʡʩ, 

ʩʚʷʟʳʚʘʝʪ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʠ ʥʘʚʠʛʘʮʠʦʥʥʳʝ ʜʘʪʯʠʢʠ, ʪʘʢʠʝ ʢʘʢ 

ʜʦʧʣʝʨʦʚʩʢʠʡ ʠʟʤʝʨʠʪʝʣʴ ʩʢʦʨʦʩʪʠ (Teledyne RDI Workhorse Navigator), ʜʘʪʯʠʢ ʢʫʨʩʘ ʠ 

ʜʘʪʯʠʢ ʛʣʫʙʠʥʳ, ʘʣʴʪʠʤʝʪʨ, ʘ ʪʘʢʞʝ ʟʚʫʢʦʚʠʟʦʨ (BlueView). ɼʘʥʥʳʝ ʥʘ ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʵʪʠʭ 

ʩʝʥʩʦʨʦʚ ʩʣʫʞʘʪ ʚʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʜʣʷ ʤʦʜʫʣʷ ʘʚʪʦʧʠʣʦʪʘ, ʢʦʪʦʨʳʡ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʫʧʨʘʚʣʷʝʪ ʧʦʣʦʞʝʥʠʝʤ ʊʅʇɸ, ʢʘʢ ʪʦʛʦ ʪʨʝʙʫʝʪ ʧʠʣʦʪ ʠʣʠ ʟʘʜʘʥʠʝ. 

ʉʚʦʡʩʪʚʘ ʧʨʦʛʨʘʤʤʳ SeeTrack CoPilot: 

ï  ʨʝʞʠʤʳ ʨʘʙʦʪʳ: ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ, ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʠʡ, ɼʇ; 

ï  ʦʧʪʠʤʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʚ ʣʶʙʳʭ ʫʩʣʦʚʠʷʭ, ʚʢʣʶʯʘʷ ʧʦʜʩʪʨʦʡʢʫ ʥʘ ʠʟʤʝʥʝʥʠʝ 

ʧʦʣʝʟʥʦʡ ʥʘʛʨʫʟʢʠ; 

ï  ʚʳʧʦʣʥʝʥʠʝ ʟʘʨʘʥʝʝ ʩʧʣʘʥʠʨʦʚʘʥʥʦʡ ʤʠʩʩʠʠ. ʀʜʝʘʣʴʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 
ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʲʝʤʢʠ; 

ï  ʚʳʧʦʣʥʝʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʠʥʩʧʝʢʪʠʨʦʚʘʥʠʷ , ʦʧʦʨ, ʧʨʦʪʝʢʪʦʨʦʚ, ʨʘʡʟʝʨʦʚ ʠ 
ʷʢʦʨʥʳʭ ʮʝʧʝʡ. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥʘ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʚ ʢʦʪʦʨʦʡ ʫʢʘʟʘʥʳ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʟʘʜʘʥʥʦʛʦ 

ʧʦʣʦʞʝʥʠʷ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʊʅʇɸ ʧʠʣʦʪʦʤ ʠ ʧʨʦʛʨʘʤʤʦʡ ( ʨʝʞʠʤ ɼʇ). 

 

 
ʈʠʩ. 2. ɻʨʘʬʠʢʠ ʫʧʨʘʚʣʝʥʠʷ ʊʅʇɸ ʧʠʣʦʪʦʤ ʠ ʧʨʦʛʨʘʤʤʦʡ SeeTrack CoPilot 

  

ʊʘʙʣʠʮʘ ʦʪʢʣʦʥʝʥʠʡ ʧʨʠ ʫʧʨʘʚʣʝʥʠʷ ʊʅʇɸ ʧʠʣʦʪʦʤ ʠ ʧʨʦʛʨʘʤʤʦʡ SeeTrack CoPilot 

 
 ʉʝʚʝʨ (ʤʝʪʨʳ) ɺʦʩʪʦʢ (ʤʝʪʨʳ) ɻʣʫʙʠʥʘ (ʤʝʪʨʳ) ʂʫʨʩ (ʛʨʘʜʫʩʳ) 

 SeeTrack ʇʠʣʦʪ SeeTrack ʇʠʣʦʪ SeeTrack ʇʠʣʦʪ SeeTrack ʇʠʣʦʪ 

ʉʪʜ.ʦʪʢ 0.0251 0.4336 0.0174 0.1681 0.0690 0.1752 0.4548 3.3436 

ʉʨ.ʢʚʘʜ -0.0050 0.1430 0.0002 0.0593 0.2820 0.3718 -0.2253 -4.2526 

 

ɼʨʫʛʦʡ ʧʨʦʜʫʢʪ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʢʦʤʧʘʥʠʝʡ Seebyte: ʵʪʦ ʤʦʜʫʣʴ AutoTracker , ʢʦʪʦʨʳʡ 

ʫʞʝ ʧʨʦʰʝʣ ʫʩʧʝʰʥʳʝ ʠʩʧʳʪʘʥʠʷ ʥʘ ɸʅʇɸ GAVIA. ʄʦʜʫʣʴ ʧʦʟʚʦʣʷʝʪ ɸʅʇɸ ʚ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʧʨʦʚʦʜʠʪʴ ʧʦʠʩʢ ʠ ʦʩʤʦʪʨ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʦʙʝʩʧʝʯʠʚʘʷ 

ʧʦʜʜʝʨʞʘʥʠʝ ʧʦʩʪʦʷʥʥʦʡ ʜʠʩʪʘʥʮʠʠ ʤʝʞʜʫ ɸʅʇɸ ʠ ʪʨʫʙʦʧʨʦʚʦʜʦʤ, ʠʩʧʦʣʴʟʫʷ 

ʠʥʬʦʨʤʘʮʠʶ, ʧʦʣʫʯʘʝʤʫʶ ʦʪ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʙʦʨʪʫ ɸʅʇɸ ʟʚʫʢʦʚʠʟʦʨʘ (ʬʦʪʦʢʘʤʝʨʳ) ʠ 

ʛʠʜʨʦʣʦʢʘʪʦʨʘ ʙʦʢʦʚʦʛʦ ʦʙʟʦʨʘ. ɺ 2006 ʛ. ʫʩʪʘʥʦʚʣʝʥ ʨʝʢʦʨʜ, ʘʧʧʘʨʘʪ ʘʚʪʦʥʦʤʥʦ ʧʨʦʰʝʣ ʧʦ 

ʪʨʫʙʝ 22,2 ʢʤ. 

ɻʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʝ ʤʦʜʝʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ ɸʅʇɸ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʭʦʜʦʤ ʚʳʧʦʣʥʝʥʠʷ 

ʨʘʙʦʪʳ ʩ ʙʦʨʪʘ ʩʫʜʥʘ, ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʩʠʩʪʝʤ ɸʅʇɸ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ɸʅʇɸ ʠ ʩʫʜʥʦʤ ʧʦ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʦʤʫ 
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ʢʘʥʘʣʫ ʩʚʷʟʠ. ʆʪʣʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʝ ʤʦʜʝʤʳ ʢʦʤʧʘʥʠʠ 

EvoLogics. ɺʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʜʘʚʘʪʴ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ 

ʠʥʬʦʨʤʘʮʠʠ. 

 

 
ʈʠʩ. 3. ɻʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʡ ʤʦʜʝʤ ʠ ʩʠʩʪʝʤʘ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʦʜʥʦʤ ʧʨʠʙʦʨʝ 

 

ʅʘʧʨʠʤʝʨ, ʬʘʡʣʦʚ ʩʦʜʝʨʞʘʱʠʭ ʬʦʪʦʠʟʦʙʨʘʞʝʥʠʷ ʠʣʠ ʜʘʥʥʳʝ ʧʦʣʫʯʘʝʤʳʝ ʦʪ 

ʛʠʜʨʦʣʦʢʘʪʦʨʘ ʙʦʢʦʚʦʛʦ ʦʙʟʦʨʘ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ, ʯʪʦ ʩʦʟʜʘʝʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʧʦʜʚʦʜʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʝʪʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʢʦʪʦʨʳʝ ʤʦʜʝʣʠ ʤʦʛʫʪ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʝʨʝʜʘʯʝʡ ʜʘʥʥʳʭ ʚʳʧʦʣʥʷʪʴ ʝʱʝ ʠ ʬʫʥʢʮʠʠ ʩʠʩʪʝʤʳ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ, 

ʧʨʝʜʦʩʪʘʚʣʷʷ ʥʘʜʝʞʥʫʶ ʩʚʷʟʴ ʠ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʜʘʞʝ ʚ ʩʘʤʦʡ ʩʣʦʞʥʦʡ 

ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ, ʦʪʩʣʝʞʠʚʘʷ ʧʨʠ ʵʪʦʤ ʜʦ 255 ʮʝʣʝʡ. ʊʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ 

ʜʠʩʪʘʥʮʠʠ ʜʦ ʤʝʜʣʝʥʥʦ ʜʚʠʞʫʱʝʛʦʩʷ ɸʅʇɸ 1.5 ʩʤ, ʙʳʩʪʨʦʜʚʠʞʫʱʝʛʦʩʷ ï 5-10 ʩʤ, 0.5 ʚ 

ʟʘʰʫʤʣʝʥʥʦʡ ʩʨʝʜʝ 0.15 ʚ ʭʦʨʦʰʝʡ ʘʢʫʩʪʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʚʦʩʴʤʠʣʝʪʥʝʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʬʠʟʠʢʠ ʩʚʷʟʠ ʜʝʣʴʬʠʥʦʚ, EvoLogics ʨʘʟʨʘʙʦʪʘʣʘ ʠ ʟʘʧʘʪʝʥʪʦʚʘʣʘ ʪʝʭʥʦʣʦʛʠʶ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦʜ ʚʦʜʦʡ Sweep Spread Carrier (S2C). ʊʝʭʥʦʣʦʛʠʷ S2C, ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ 

ʵʪʠʭ ʤʦʜʝʤʘʭ, ʷʚʣʷʝʪ ʩʦʙʦʡ ʥʘʩʪʦʷʱʠʡ ʧʨʦʨʳʚ ʚ ʧʦʜʚʦʜʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʷʭ ʠ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʠ, ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʦʪʣʠʯʥʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʤʘʣʦʝ ʟʘʧʘʟʜʳʚʘʥʠʝ, 

ʣʝʛʢʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ, ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ, ʪʘʢ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʥʘ ɸʅʇɸ.  

ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʤʥʦʛʦʣʫʯʝʚʦʡ ʵʭʦʣʦʪ Sonic2024 ʘʤʝʨʠʢʘʥʩʢʦʡ ʬʠʨʤʳ 

R2Sonic, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʡ ʥʘ ɸʅʇɸ Double Egle MKII  ʚ ʢʘʯʝʩʪʚʝ ʚʧʝʨʝʜʩʤʦʪʨʷʱʝʛʦ 

ʛʠʜʨʦʣʦʢʘʪʦʨʘ. ʕʪʦ ʧʝʨʚʳʡ ʤʥʦʛʦʣʫʯʝʚʦʡ ʵʭʦʣʦʪ ʩ ʠʟʤʝʥʷʝʤʳʤ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʦʪ 

200ʢɻʮ ʜʦ 400ʢɻʮ ʜʠʘʧʘʟʦʥʦʤ ʯʘʩʪʦʪ. ʂʨʦʤʝ ʨʝʞʠʤʘ ʤʥʦʛʦʣʫʯʝʚʦʛʦ ʵʭʦʣʦʪʘ (256 

ʬʦʢʫʩʠʨʦʚʘʥʥʳʭ 0.5Á-1Á ʣʫʯʝʡ ), ʜʘʥʥʳʡ ʛʠʜʨʦʣʦʢʘʪʦʨ ʠʤʝʝʪ ʦʧʮʠʶ ï ʨʝʞʠʤ ʩʥʠʧʧʝʪʦʚ ʚ 

ʢʦʪʦʨʦʤ ʦʪʦʙʨʘʞʘʶʪʩʷ ʘʤʧʣʠʪʫʜʳ ʦʪʨʘʞʝʥʥʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʢʘʞʜʦʤ ʣʫʯʝ, ʫʜʘʣʷʷʩʴ ʦʪ 

ʠʟʣʫʯʘʪʝʣʷ ʣʫʯʠ ʚʟʘʠʤʥʦ ʧʝʨʝʢʨʳʚʘʶʪ ʜʨʫʛ ʜʨʫʛʘ. ʇʨʠ ʧʦʩʣʝʜʫʶʱʝʤ ʩʫʤʤʠʨʦʚʘʥʠʠ 

ʧʦʣʫʯʝʥʥʳʭ ʧʦ ʢʘʞʜʦʤʫ ʣʫʯʫ ʜʘʥʥʳʭ ʧʦʣʫʯʘʝʪʩʷ ʠʟʦʙʨʘʞʝʥʠʝ ʘʥʘʣʦʛʠʯʥʦʝ ʠʟʦʙʨʘʞʝʥʠʶ 

ɻɹʆ. ɽʱʝ ʦʜʥʘ ʦʧʮʠʷ R2Sonic, ʵʪʦ ʨʘʙʦʪʘ ʚ ʨʝʞʠʤʝ ʚʧʝʨʝʜʩʤʦʪʨʷʱʝʛʦ ʵʭʦʣʦʢʘʪʦʨʘ, 

ʧʦʟʚʦʣʷʶʱʘʷ ʨʘʟʣʠʯʘʪʴ ʦʙʲʝʢʪʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʪʦʣʱʝ ʚʦʜʷʥʦʛʦ ʩʪʦʣʙʘ. ʂʨʦʤʝ 

ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʨʝʞʠʤʦʚ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦ ʠʟʤʝʥʷʪʴ ʧʦʣʦʩʫ ʦʙʟʦʨʘ ʚ 

ʜʠʘʧʘʟʦʥʝ ʦʪ160Á ʜʦ 10Á ʠ ʵʣʝʢʪʨʦʥʥʳʤ ʩʧʦʩʦʙʦʤ ʤʝʥʷʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʦʙʟʦʨʘ ʚ ʧʨʝʜʝʣʘʭ 

ʩʝʢʪʦʨʘ 160Á, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʩʲʝʤʢʫ ʦʧʦʨ ʧʨʠʯʘʣʦʚ ʠ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ, ʧʦʣʫʯʘʪʴ 

ʧʨʦʬʠʣʴ ʢʘʥʘʣʦʚ ʠ ʨʝʢ.  

  ʅʘ ɸʅʇɸ GAVIA ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʙʘʪʠʤʝʪʨʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʀɻɹʆ 

SwathPlus. ʄʘʣʳʝ ʛʘʙʘʨʠʪʳ ʠ ʰʠʨʦʢʘʷ ʧʦʣʦʩʘ ʦʭʚʘʪʘ, ʛʣʘʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʯʝʩʢʠʭ ɻɹʆ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʥʦʛʦʣʫʯʝʚʳʤʠ ʩʠʩʪʝʤʘʤʠ. ʉʠʩʪʝʤʘ ʦʯʝʥʴ 
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ʵʬʬʝʢʪʠʚʥʘ ʥʘ ʤʝʣʢʦʚʦʜʥʳʭ ʫʯʘʩʪʢʘʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʦʝʤʘʭ, ʪʘʢ ʢʘʢ ʰʠʨʠʥʘ ʦʙʟʦʨʘ 

ʩʦʩʪʘʚʣʷʝʪ 12 ʟʥʘʯʝʥʠʡ ʛʣʫʙʠʥʳ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʛʣʫʙʠʥ, ʧʦʣʫʯʘʝʤʳʭ ʟʘ ʦʜʠʥ çʧʠʥʛè, 

ʜʦʩʪʠʛʘʝʪ 5 ʪʳʩʷʯ.  

ʅʦʚʳʤ ʩʣʦʚʦʤ ʚ ʨʘʟʚʠʪʠʠ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ ʜʣʷ ɸʅʇɸ ʩʪʘʣʘ ʥʦʚʝʡʰʘʷ 

ʨʘʟʨʘʙʦʪʢʘ ʢʘʥʘʜʩʢʠʭ ʫʯʝʥʳʭ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ Software Defined Sonar (SDS) ʠʣʠ 

ʇʨʦʛʨʘʤʤʥʦ-ʆʧʨʝʜʝʣʷʝʤʳʡ ʉʦʥʘʨ, ʚ ʢʦʪʦʨʦʤ ʚʩʝ ʠʣʠ ʥʝʢʦʪʦʨʳʝ ʬʫʥʢʮʠʠ ʬʠʟʠʯʝʩʢʦʛʦ 

ʫʨʦʚʥʷ ʟʘʜʘʶʪʩʷ ʧʨʦʛʨʘʤʤʥʦ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ 

ʦʛʨʘʥʠʯʠʚʘʶʪ ʠʭ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʠʟʤʝʥʝʥʠʝ ʠʭ ʧʘʨʘʤʝʪʨʦʚ ʟʘʯʘʩʪʫʶ 

ʪʨʝʙʫʝʪ ʬʠʟʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʢʦʥʩʪʨʫʢʮʠʶ. ʊʝʭʥʦʣʦʛʠʷ SDS ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʵʬʬʝʢʪʠʚʥʦʝ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʜʦʨʦʛʦʝ ʨʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ, ʧʦʟʚʦʣʷʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʦʛʦ ʧʨʠʙʦʨʘ ʚ ʨʘʟʥʳʭ ʨʝʞʠʤʘʭ, ʚ ʰʠʨʦʢʦʡ ʧʦʣʦʩʝ ʯʘʩʪʦʪ ʦʪ 1 ʢɻʮ ʜʦ 

1.25 ʄɻʮ, ʜʝʣʘʷ ʝʛʦ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʧʨʠʙʦʨʦʤ. SDS ʷʚʣʷʝʪʩʷ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ, ʩ ʜʠʥʘʤʠʯʝʩʢʠ ʠʟʤʝʥʷʝʤʦʡ ʯʘʩʪʦʪʦʡ ʘʢʫʩʪʠʯʝʩʢʦʡ 

ʧʨʠʝʤʦʧʝʨʝʜʘʶʱʝʡ ʘʥʪʝʥʥʦʡ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʠʤʝʪʴ ʦʪ 16 ʜʦ 2048 ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ (ʜʦ 

20 ʄɻʮ) ʢʘʥʘʣʦʚ ʩ 24 ʙʠʪʥʳʤ ʘʥʘʣʦʛʦʚʦ-ʮʠʬʨʦʚʳʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ. ʇʨʦʛʨʘʤʤʥʦ-

ʮʝʥʪʨʠʯʝʩʢʠʡ ʜʠʟʘʡʥ ʦʙʲʝʜʠʥʷʝʪ ʛʠʙʢʦʩʪʴ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ ʮʠʬʨʦʚʳʭ ʩʠʛʥʘʣʴʥʳʭ 

ʧʨʦʮʝʩʩʦʨʦʚ (DSP) ʩ ʨʝʢʦʥʬʠʛʫʨʠʨʫʝʤʦʡ ʣʦʛʠʢʦʡ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ ʠʥʪʝʛʨʘʣʴʥʳʭ ʩʭʝʤ 

ʇʃʀʉ (FPGA). ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʝʪ ʥʘʜʝʣʠʪʴ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʥʦʚʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʥʝ ʤʝʥʷʷ ʧʨʠ ʵʪʦʤ 

ʩʫʱʝʩʪʚʝʥʥʦ ʠʭ ʘʧʧʘʨʘʪʥʦʡ ʯʘʩʪʠ. ɺʦʝʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ɸʅʇɸ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʦʠʩʢʘ ʠ ʦʙʥʘʨʫʞʝʥʠʷ ʤʠʥ ʣʝʞʘʱʠʭ ʥʘ ʜʥʝ ʠ ʤʠʥ 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʪʦʣʱʝ ʚʦʜʷʥʦʛʦ ʩʪʦʣʙʘ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʛʠʜʨʦʣʦʢʘʪʦʨʳ 

ʙʦʢʦʚʦʛʦ ʦʙʟʦʨʘ ʩ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʘʧʝʨʪʫʨʦʡ. ʂʘʥʘʜʩʢʘʷ ʢʦʤʧʘʥʠʷ Marport Deep Sea 

Technologies ʘʥʦʥʩʠʨʦʚʘʣʘ ʥʦʚʳʡ, ʧʦʩʪʨʦʝʥʥʳʡ ʥʘ ʚʳʰʝʦʧʠʩʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ SDS, 

ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʥʘʨ ʩ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʘʧʝʨʪʫʨʦʡ AquaPix. ʀʤʝʷ ʢʦʥʢʫʨʝʥʪʥʫʶ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʘʥʘʣʦʛʘʤʠ ʮʝʥʫ, ɸquaPix ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʥʦʚʳʡ ʩʪʘʥʜʘʨʪ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ. ʉʦʥʘʨ ʩ ʯʘʩʪʦʪʦʡ ʠʟʤʝʥʷʝʤʦʡ ʚ 

ʜʠʘʧʘʟʦʥʝ ʦʪ 200 ʜʦ 400 ʢɻʮ, ʜʘʝʪ ʥʝʟʘʚʠʩʠʤʦʝ ʦʪ ʫʜʘʣʝʥʠʷ ʨʘʟʨʝʰʝʥʠʝ 2.5 ʩʤ ʥʘ 2.5 ʩʤ, ʧʦ 

ʚʩʝʡ ʧʦʣʦʩʝ ʦʙʟʦʨʘ, ʥʘʨʷʜʫ ʩ ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ ʜʘʥʥʳʤʠ ʙʘʪʠʤʝʪʨʠʠ. ʕʬʬʝʢʪʠʚʥʘʷ ʧʦʣʦʩʘ 

ʦʭʚʘʪʘ ʩʦʩʪʘʚʣʷʝʪ 12 ʟʥʘʯʝʥʠʡ ʛʣʫʙʠʥʳ ʥʘ ʤʝʣʢʦʚʦʜʴʝ, ʤʘʢʩʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʜʦ 600 ʤ. 

ɼʘʥʥʘʷ ʧʦʣʦʩʘ ʦʙʟʦʨʘ ʢʘʢ ʤʠʥʠʤʫʤ ʚʜʚʦʝ ʙʦʣʴʰʝ ʯʝʤ ʫ ʠʟʚʝʩʪʥʳʭ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʛʠʜʨʦʣʦʢʘʪʦʨʦʚ ʙʦʢʦʚʦʛʦ ʦʙʟʦʨʘ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ. ʐʠʨʦʢʠʡ ʜʠʥʘʤʠʯʝʩʢʠʡ ʜʠʘʧʘʟʦʥ ʠ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦʝ ʢʘʯʝʩʪʚʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʚ ʠʥʪʝʛʨʘʮʠʠ ʩ ʩʠʩʪʝʤʦʡ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ ʥʘ 

ʙʦʨʪʫ ɸʅʇɸ ʩʠʩʪʝʤʘ AquaPix ʷʚʣʷʝʪʩʷ ʠʜʝʘʣʴʥʳʤ ʩʨʝʜʩʪʚʦʤ ʧʨʦʪʠʚʦʤʠʥʥʦʡ ʙʦʨʴʙʳ. ʉʦʥʘʨ 

ʩ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʘʧʝʨʪʫʨʦʡ, ʷʚʣʷʝʪʩʷ ʩʦʥʘʨʦʤ ʚ ʢʦʪʦʨʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʙʨʘʙʦʪʢʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʦʩʳʣʦʢ ʩʠʛʥʘʣʦʚ ʩʣʦʞʥʦʡ ʬʦʨʤʳ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ 

ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʳʯʥʳʤʠ ɻɹʆ. ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ 

ʩʠʩʪʝʤʘ ʚʳʩʪʨʘʠʚʘʝʪ ʦʪʨʘʞʝʥʠʷ ʩ ʪʦʯʥʦʩʪʴʶ ʤʝʥʝʝ ʯʝʤ 0.1 ʤʤ. ʕʪʦ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ 

ʙʣʘʛʦʜʘʨʷ ʦʜʥʦʚʨʝʤʝʥʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʝʠʤʫʱʝʩʪʚ ʰʠʨʦʢʦʧʦʣʦʩʥʳʭ ʛʠʜʨʦʣʦʢʘʪʦʨʦʚ ʠ 

ʪʝʭʥʠʢʠ ʘʜʘʧʪʠʚʥʦʛʦ ʬʦʢʫʩʠʨʦʚʘʥʠʷ, ʧʦʭʦʞʝʡ ʥʘ ʪʫ, ʯʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʦʧʪʠʢʝ, ʥʦ ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʨʝʘʣʠʟʦʚʘʥʥʦʡ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ. ʅʦʚʝʡʰʠʝ ʩʦʥʘʨʳ ʩ 

ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʘʧʝʨʪʫʨʦʡ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʣʦʱʘʜʴ ʧʦʢʨʳʪʠʷ ʚ ʥʝʩʢʦʣʴʢʦ ʢʚʘʜʨʘʪʥʳʭ 

ʢʠʣʦʤʝʪʨʦʚ ʚ ʯʘʩ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʧʨʠ ʵʪʦʤ ʜʘʥʥʳʝ ʠʤʝʶʱʠʝ ʩʘʥʪʠʤʝʪʨʦʚʫʶ ʪʦʯʥʦʩʪʴ, ʯʪʦ 

ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʘʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʙʣʠʟʢʠʝ ʧʦ ʢʘʯʝʩʪʚʫ ʢ ʦʧʪʠʯʝʩʢʠʤ ʬʦʪʦʛʨʘʬʠʷʤ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʯʝʪʢʦʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʤʠʥʦʧʦʜʦʙʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʨʝʘʣʴʥʦʤ 

ʨʝʞʠʤʝ ʚʨʝʤʝʥʠ. ʂʨʦʤʝ ʪʦʛʦ, ʩʦʥʘʨ ʩ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʘʧʝʨʪʫʨʦʡ ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴ 

ʚʳʩʦʢʦʪʦʯʥʫʶ ʦʮʝʥʢʫ ʦ ʩʢʦʨʦʩʪʠ ɸʅʇɸ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʦʨʩʢʦʛʦ ʜʥʘ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʦʛʨʘʥʠʯʝʥʠʷ ʜʨʝʡʬʘ ʠʥʝʨʮʠʘʣʴʥʦʡ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʝʝ 

ʫʪʦʯʥʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʷ ʚʳʩʦʢʦʪʦʯʥʳʝ ʜʘʥʥʳʝ ʦ ʧʦʣʦʞʝʥʠʠ ɸʅʇɸ ʧʦʜ ʚʦʜʦʡ. 
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ɺ ʟʘʢʣʶʯʝʥʠʠ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʧʦʜʚʦʜʥʳʭ ʘʧʧʘʨʘʪʘʭ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʩʥʠʞʝʥʠʝ ʠʭ ʤʘʩʩʦʛʘʙʘʨʠʪʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʩʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʩʦʟʜʘʥʠʝ ʩʢʦʨʦʩʪʥʳʭ ʩʠʩʪʝʤ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʳʭ ʩʠʛʥʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʨʦʚ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ 

ʣʦʛʠʯʝʩʢʠʭ ʠʥʪʝʛʨʘʣʴʥʳʭ ʩʭʝʤ. ʅʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ ʧʦʟʚʦʣʷʶʪ 

ʧʝʨʝʜʘʚʘʪʴ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʜʘʥʥʳʭ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʩ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʦʩʳʣʢʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʜʚʦʜʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʝʪʝʡ, ʨʘʟʣʠʯʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ. ʇʦʚʳʰʘʝʪʩʷ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʭ 

ʧʨʠʙʦʨʦʚ.  

 

 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʝʨʚʦʠʩʪʦʯʥʠʢʠ: 

 

1. http://www.tritech.co.uk/www.tritech 

2. http://www.marport.com 

3. http://www.evologics.de/en/products/acoustics/S2CR_USBL_Modem.html 

4. http://www.gavia.is 

5. http://www.seebyte.com 

6. http://www.tetis-pro.ru 

http://www.marport.com/
http://www.evologics.de/en/products/acoustics/S2CR_USBL_Modem.html
http://www.gavia.is/
http://www.seebyte.com/
http://www.tetis-pro.ru/
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ɺ ʜʦʢʣʘʜʝ ʩʦʦʙʱʘʝʪʩʷ ʦ ʩʦʟʜʘʥʠʠ ʠ ʠʩʧʳʪʘʥʠʷʭ ʨʦʩʩʠʡʩʢʦʛʦ ʛʣʫʙʦʢʦʚʦʜʥʦʛʦ 

ʤʘʣʦʛʘʙʘʨʠʪʥʦʛʦ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʥʝʦʙʠʪʘʝʤʦʛʦ ʧʦʜʚʦʜʥʦʛʦ 
ʘʧʧʘʨʘʪʘ (ɸʅʇɸ) ʄʊ-2010, ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʚ ʀʇʄʊ ɼɺʆ ʈɸʅ. ʇʠʣʦʪʥʳʡ ʦʙʨʘʟʝʮ 

ʘʧʧʘʨʘʪʘ, ʧʦʣʫʯʠʚʰʠʡ ʠʤʷ çʇʠʣʠʛʨʠʤè, ʙʳʣ ʧʦʩʪʘʚʣʝʥ ʜʣʷ ʄʏʉ ʈʌ. ɺ ʥʦʚʦʤ ʘʧʧʘʨʘʪʝ 

ʨʘʟʚʠʪʳ ʠʜʝʠ ʠ ʪʝʭʥʦʣʦʛʠʠ, ʨʘʥʝʝ ʘʧʨʦʙʠʨʦʚʘʥʥʳʝ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ɸʅʇɸ ʄʄʊ-3000 [1]. 

 

 

1. ʆʙʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɸʅʇɸ ʄʊ-2010 (ʨʠʩ. 1) 

 

ʆʩʥʦʚʥʳʝ ʦʙʣʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: 

 ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʨʝʣʴʝʬʘ ʜʥʘ; 

 ʚʳʧʦʣʥʝʥʠʝ ʦʙʟʦʨʥʦʡ ʛʠʜʨʦʣʦʢʘʮʠʦʥʥʦʡ ʠ ʬʦʪʦʩʲʝʤʢʠ ʤʦʨʩʢʦʛʦ ʜʥʘ;  

 ʧʨʦʚʝʜʝʥʠʝ ʧʦʠʩʢʦʚʳʭ ʦʧʝʨʘʮʠʡ; 

 ʦʙʩʣʝʜʦʚʘʥʠʝ ʜʦʥʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʧʦʜʚʦʜʥʳʭ ʢʘʙʝʣʝʡ, 
ʧʦʨʪʦʚʳʭ ʘʢʚʘʪʦʨʠʡ; 

 ʤʦʥʠʪʦʨʠʥʛ ʤʦʨʩʢʦʡ ʩʨʝʜʳ, ʚʢʣʶʯʘʷ ʤʝʩʪʘ ʟʘʭʦʨʦʥʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʠ ʚʟʨʳʚʯʘʪʳʭ 

ʚʝʱʝʩʪʚ; 

 ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʦʜʚʦʜʥʳʭ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʦʙʲʝʢʪʦʚ; 

 ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʨʘʟʚʝʜʢʘ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʥʘ ʜʥʝ ʠ ʚ ʪʦʣʱʝ ʛʨʫʥʪʘ; 

 ʬʦʪʦʩʲʝʤʢʘ ʚʳʜʝʣʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʧʦʚʝʨʭʥʦʩʪʠ ʜʥʘ ʠ ʧʦʜʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. 

 

ʆʩʦʙʝʥʥʦʩʪʠ ɸʅʇɸ: 

 ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʧʦ ʟʘʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ; 

 ʦʧʝʨʘʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ ʠ ʫʧʨʘʚʣʝʥʠʝ ʭʦʜʦʤ ʨʘʙʦʪ ʩ ʙʦʨʪʘ ʥʦʩʠʪʝʣʷ ʧʦ 

ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʦʤʫ ʢʘʥʘʣʫ; 

 
ʈʠʩ. 1. ɸʅʇɸ ʄʊ-2010 
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 ʚr ʩʦʢʘʷ ʤʘʥʝʚʨʝʥʥʦʩʪʴ, ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʚ ʩʣʦʞʥʦʤ ʨʝʣʴʝʬʝ ʠ ʧʨʠ 
ʥʘʣʠʯʠʠ ʧʨʝʧʷʪʩʪʚʠʡ; 

 ʠʥʪʝʣʣʝʢʪʥʘʷ ʙʦʨʪʦʚʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ; 

 ʚr ʩʦʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʦʠʩʢʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʙʦʣʴʰʘʷ ʟʦʥʘ ʧʦʢʨʳʪʠʷ ʚ ʭʦʜʝ 
ʦʜʥʦʛʦ ʧʫʩʢʘ ɸʅʇɸ; 

 ʜʦʩʪʘʚʢʘ ʩʠʥʭʨʦʥʥʳʭ ʜʘʥʥʳʭ ʛʠʜʨʦʣʦʢʘʮʠʦʥʥʦʡ ʩʲʝʤʢʠ ʜʥʘ, ʜʦʥʥʦʛʦ ʧʨʦʬʠʣʦʛʨʘʬʘ, 
ʬʦʪʦʩʠʩʪʝʤʳ, ʙʘʪʠʤʝʪʨʠʯʝʩʢʠʭ, ʛʠʜʨʦʬʠʟʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʠʟʤʝʨʝʥʠʡ, ʥʘʢʦʧʣʝʥʠʝ 

ʜʘʥʥʳʭ ʚ ʪʝʯʝʥʠʝ ʤʠʩʩʠʠ ʠ ʠʭ ʧʨʠʚʷʟʢʘ ʢ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʢʦʦʨʜʠʥʘʪʘʤ ʧʦ ʤʘʨʰʨʫʪʫ 

ʩʣʝʜʦʚʘʥʠʷ; 

 ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʭʦʜʘ ʚ ʥʘʟʥʘʯʝʥʥʫʶ ʪʦʯʢʫ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʨʘʙʦʪ ʧʦ ʜʦʦʙʩʣʝʜʦʚʘʥʠʶ 
ʦʙʥʘʨʫʞʝʥʥʳʭ ʮʝʣʝʡ; 

 ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʰʠʨʝʥʠʷ ʙʘʟʦʚʦʡ ʢʦʤʧʣʝʢʪʘʮʠʠ ʠ ʫʩʪʘʥʦʚʢʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʜʘʪʯʠʢʦʚ; 

 ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʙʘʣʘʩʪʠʨʦʚʢʠ ʜʣʷ ʨʘʙʦʪʳ ʚ ʤʦʨʩʢʠʭ, ʨʝʯʥʳʭ ʠ ʦʟʝʨʥʳʭ ʚʦʜʦʝʤʘʭ; 

 ʪʨʘʥʩʧʦʨʪʘʙʝʣʴʥʦʩʪʴ ʣʶʙʳʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ; 

 ʚʦʟʤʦʞʥʦʩʪʴ ʤʦʜʠʬʠʢʘʮʠʠ ɸʅʇɸ ʧʦ ʪʨʝʙʦʚʘʥʠʷʤ ʟʘʢʘʟʯʠʢʘ; 

 ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʩʠʩʪʝʤʳ ɸʅʇɸ ʟʘʱʠʱʝʥʳ 9 ʧʦʜʜʝʨʞʠʚʘʝʤʳʤʠ ʧʘʪʝʥʪʘʤʠ ʈʌ. 

ʉʦʩʪʘʚ ʙʘʟʦʚʦʡ ʢʦʤʧʣʝʢʪʘʮʠʠ: 

 ɸʅʇɸ; 

 ʩʫʜʦʚʦʡ ʧʦʩʪ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʚʷʟʠ; 

 ʩʫʜʦʚʘʷ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʘʷ ʘʥʪʝʥʥʘ; 

 ʢʦʤʧʣʝʢʪ ʜʦʥʥʳʭ ʤʘʷʢʦʚ ʦʪʚʝʪʯʠʢʦʚ ɻɸʅʉ; 

 ʢʦʤʧʣʝʢʪ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

 ʢʦʤʧʣʝʢʪ ɿʀʇ ʠ ʢʦʤʧʣʝʢʪ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʨʠʩ. 2): 

 ʤʘʢʩʠʤʘʣʴʥʘʷ ʨʘʙʦʯʘʷ ʛʣʫʙʠʥʘ ï 3000 ʤ; 

 ʤʘʩʩʘ  300 ʢʛ; 

 ʛʘʙʘʨʠʪʳ ï  0,45  3,0 ʤ; 

 ʩʢʦʨʦʩʪʴ ï 0-2,5 ʤ/ʩ; 

 ʘʚʪʦʥʦʤʥʦʩʪʴ  20 ʯʘʩ (ʧʨʦʙʝʛ  100 ʢʤ); 

 ʵʥʝʨʛʝʪʠʢʘ: ʙʘʪʘʨʝʷ ʣʠʪʠʡ-ʠʦʥʥʳʭ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʝʤʢʦʩʪʴʶ 2,6 ʢɺʪʯʘʩ; 

 ʧʦʠʩʢʦʚʦ-ʠʟʤʝʨʠʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ (ʙʘʟʦʚʘʷ ʢʦʤʧʣʝʢʪʘʮʠʷ): 

-ʜʚʫʭʯʘʩʪʦʪʥʳʡ ʛʠʜʨʦʣʦʢʘʪʦʨ ʙʦʢʦʚʦʛʦ ʦʙʟʦʨʘ (ʅʏ ʠ ɺʏ ɻɹʆ), 

-ʮʠʬʨʦʚʘʷ ʬʦʪʦʩʠʩʪʝʤʘ, 

-ʜʦʥʥʳʡ ʧʨʦʬʠʣʦʛʨʘʬ, 

-ʜʘʪʯʠʢʠ ʛʠʜʨʦʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʨʝʜʳ;  

 ʥʘʚʠʛʘʮʠʦʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ (ʙʘʟʦʚʘʷ ʢʦʤʧʣʝʢʪʘʮʠʷ): 

-ʧʨʠʝʤʥʠʢ GPS, 

-ʜʦʧʣʝʨʦʚʩʢʠʡ ʣʘʛ (ɼʃ), 

-ʜʘʪʯʠʢʠ ʛʣʫʙʠʥʳ, ʢʫʨʩʘ, ʢʨʝʥʘ, ʜʠʬʬʝʨʝʥʪʘ, ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ, 

-ʤʥʦʛʦʢʘʥʘʣʴʥʘʷ ʵʭʦʣʦʢʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, 

-ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʘʷ ʥʘʚʠʛʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʩ ʜʣʠʥʥʦʡ ʠ ʫʣʴʪʨʘʢʦʨʦʪʢʦʡ ʙʘʟʦʡ, 

-ʩʠʩʪʝʤʘ ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʜʘʥʥʳʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʘʙʩʦʣʶʪʥʫʶ 

ʦʰʠʙʢʫ ʥʝ ʙʦʣʝʝ 10 ʤ; 

 ʩʚʷʟʴ: 

-ʨʘʜʠʦʤʦʜʝʤ, 

-ʩʠʩʪʝʤʘ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʦʡ ʪʝʣʝʤʝʪʨʠʠ ʠ ʪʝʣʝʫʧʨʘʚʣʝʥʠʷ. 
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ʈʠʩ. 2. ʂʦʥʬʠʛʫʨʘʮʠʷ ʠ ʨʘʟʤʝʨʳ ɸʅʇɸ ʄʊ-2010 

 

2. ʆʩʥʦʚʥʳʝ ʩʚʝʜʝʥʠʷ ʦʙ ʫʩʪʨʦʡʩʪʚʝ ɸʅʇɸ ʄʊ-2010 

ʆʪ ʩʚʦʝʛʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ, ɸʅʇɸ ʄʄʊ-3000, ʥʦʚʳʡ ʘʧʧʘʨʘʪ ʦʪʣʠʯʘʝʪʩʷ 

ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʜʚʠʞʠʪʝʣʴʥʦ-ʨʫʣʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʯʝʪʳʨʝ ʢʦʨʤʦʚʳʭ ʭʦʜʦʚʳʭ 

ʜʚʠʞʠʪʝʣʷ ʠ ʦʜʠʥ ʚʝʨʪʠʢʘʣʴʥʳʡ ʧʦʜʨʫʣʠʚʘʶʱʠʡ, ʨʘʩʰʠʨʝʥʥʳʤ ʩʦʩʪʘʚʦʤ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʨʘʙʦʪʳ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʋʩʪʨʦʡʩʪʚʦ ʠ ʨʘʟʤʝʱʝʥʠʝ 

ʦʩʥʦʚʥʳʭ ʩʠʩʪʝʤ ʚ ʩʦʩʪʘʚʝ ɸʅʇɸ ʧʦʷʩʥʷʝʪʩʷ ʨʠʩ. 3.  

 
ʈʠʩ. 3. ʈʘʩʧʦʣʦʞʝʥʠʝ ʦʩʥʦʚʥʳʭ ʩʠʩʪʝʤ ɸʅʇɸ ʄʊ-2010. 1 ï ʘʥʪʝʥʥʳ ʕʃʉ,  

2 ï ʵʣʝʢʪʨʦʤʘʛʥʠʪ ʙʘʣʣʘʩʪʘ ʧʦʛʨʫʞʝʥʠʷ, 3 ï ʚʝʨʪʠʢʘʣʴʥʳʡ ʧʦʜʨʫʣʠʚʘʶʱʠʡ ʜʚʠʞʠʪʝʣʴ,  

4 ï ʢʦʤʧʝʥʩʘʪʦʨ ʜʘʚʣʝʥʠʷ, 5 ï ɹʋɼ, 6 ï ʜʘʪʯʠʢ ʛʣʫʙʠʥʳ, 7 ï ʘʥʪʝʥʥʘ ʋʂɹ ɻɸʅʉ,  
8 ï ʮʠʬʨʦʚʘʷ ʬʦʪʦʢʘʤʝʨʘ, 9 ï ʘʥʪʝʥʥʳ ʜʦʧʣʝʨʦʚʩʢʦʛʦ ʣʘʛʘ, 10 ï ʢʦʥʪʝʡʥʝʨ ʉʇʋ, 11 ï ʢʦʥʪʝʡʥʝʨ 

ʀʀʂ, 12 ï ʘʥʪʝʥʥʘ ʧʨʦʬʠʣʦʛʨʘʬʘ, 13 ï ʵʣʝʢʪʨʦʤʘʛʥʠʪ ʘʚʘʨʠʡʥʦʛʦ ʙʘʣʣʘʩʪʘ, 14 ï ʘʥʪʝʥʥʘ ɻɹʆ ɺʏ, 15 

ï ʘʥʪʝʥʥʘ ɻɹʆ ʅʏ, 16 ï ʩʚʝʪʠʣʴʥʠʢ ʠʤʧʫʣʴʩʥʳʡ, 17 ï ʢʦʥʪʝʡʥʝʨ ɸʂɹ, 18 ï ʘʥʪʝʥʥʘ ɻɸʅʉ ɼɹ, 19 ï

ɹʋɼ, 20 ï ʉʅʉ, 21 ï ʘʥʪʝʥʥʘ ʨʘʜʠʦʤʦʜʝʤʘ, 22 ï ʜʚʠʛʘʪʝʣʴ ʤʘʨʰʝʚʳʡ, 23 ï ʢʦʥʪʝʡʥʝʨ ʨʘʜʠʦʤʦʜʝʤʘ, 
24 ï ʠʟʤʝʨʠʪʝʣʴ ʧʘʨʘʤʝʪʨʦʚ ʩʨʝʜʳ, 25 ï ʚʥʝʰʥʠʝ ʨʘʟʲʝʤʳ 
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ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʫʩʪʨʦʡʩʪʚ ʥʘ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʤ ʫʨʦʚʥʝ ʚ ʩʦʩʪʘʚʝ ɸʅʇɸ, ʠʭ 

ʢʦʥʪʨʦʣʴ ʠ ʫʧʨʘʚʣʝʥʠʝ ʨʝʘʣʠʟʫʝʪʩʷ ʥʘ ʙʘʟʝ ʣʦʢʘʣʴʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʝʪʠ (ʃɺʉ). ɺ ʦʙʱʝʡ 

ʩʪʨʫʢʪʫʨʝ ʃɺʉ ʚʳʜʝʣʝʥʳ ʙʘʟʦʚʳʝ ʩʠʩʪʝʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ɸʅʇɸ ʢʘʢ 

ʥʦʩʠʪʝʣʷ ʘʧʧʘʨʘʪʫʨʳ, ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʦʠʩʢʦʚʳʝ ʩʠʩʪʝʤʳ (ʨʠʩ. 4). 

ʆʨʛʘʥʠʟʫʶʱʠʤ ʷʜʨʦʤ ʙʘʟʦʚʳʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʚʝʜʫʱʠʡ ʢʦʤʧʴʶʪʝʨ (ʘʚʪʦʧʠʣʦʪ), 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʫʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʝʤ, ʢʦʥʪʨʦʣʴʥʦ-ʘʚʘʨʠʡʥʳʝ ʠ ʧʦʠʩʢʦʚʳʝ ʬʫʥʢʮʠʠ. ɼʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘʙʦʨ ʧʠʣʦʪʘʞʥʳʭ ʜʘʪʯʠʢʦʚ ʠ ʵʭʦʣʦʢʘʮʠʦʥʥʘʷ 

ʩʠʩʪʝʤʘ (ʕʃʉ), ʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʣʫʞʘʪ ʘʚʘʨʠʡʥʳʝ ʜʘʪʯʠʢʠ. ɼʚʠʞʝʥʠʝ 

ʦʨʛʘʥʠʟʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʜʚʠʞʠʪʝʣʴʥʦ-ʨʫʣʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʠʟʤʝʥʝʥʠʝ 

ʤʠʩʩʠʠ ɸʅʇɸ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʯʝʨʝʟ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʩʚʷʟʠ. ɼʘʥʥʘʷ 

ʩʠʩʪʝʤʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʦ ʪʝʢʫʱʝʤ ʩʦʩʪʦʷʥʠʠ 

ɸʅʇɸ. ʉʠʩʪʝʤʳ ʧʦʠʩʢʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ɸʅʇɸ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʩʣʝ 

ʦʢʦʥʯʘʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ. 

ʅʘʚʠʛʘʮʠʷ ɸʅʇɸ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʨʝʜʩʪʚʘʤʠ ʢʘʢ ʙʦʨʪʦʚʦʡ (ʤʘʛʥʠʪʥʳʡ ʢʦʤʧʘʩ ʠ 

ʜʦʧʣʝʨʦʚʩʢʠʡ ʣʘʛ) ʪʘʢ ʠ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʦʡ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʊʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʦʦʨʜʠʥʘʪ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʙʦʨʪʦʚʦʡ ʠ ʩʫʜʦʚʦʡ 

ʥʘʚʠʛʘʮʠʠ ʧʫʪʝʤ ʘʢʪʠʚʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʥʘʚʠʛʘʮʠʦʥʥʳʤʠ ʜʘʥʥʳʤʠ. ʇʨʠ 

ʨʘʙʦʪʝ ɸʅʇɸ ʥʘʢʘʧʣʠʚʘʶʱʘʷʩʷ ʦʰʠʙʢʘ ʩʯʠʩʣʝʥʠʷ ʧʫʪʠ ʤʦʞʝʪ ʙʳʪʴ ʣʠʢʚʠʜʠʨʦʚʘʥʘ ʟʘ ʩʯʝʪ 

ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʙʦʨʪʦʚʦʡ ʩʠʩʪʝʤʳ ʥʘʚʠʛʘʮʠʠ ʠ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʦʡ 

ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ (ɻɸʅʉ). ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʜʘʣʴʥʦʩʪʷʭ ʠ ʧʝʣʝʥʛʘʭ, ʧʦʣʫʯʘʝʤʘʷ ʦʪ ɻɸʅʉ ʩ ʫʣʴʪʨʘʢʦʨʦʪʢʦʡ ʙʘʟʦʡ (ɻɸʅʉ ʋʂɹ). 

ɸʅʇɸ ʦʩʥʘʱʝʥ ʘʢʫʩʪʠʯʝʩʢʠʤ ʧʨʦʬʠʣʦʛʨʘʬʦʤ ʠ ʛʠʜʨʦʣʦʢʘʪʦʨʘʤʠ ʙʦʢʦʚʦʛʦ ʦʙʟʦʨʘ, 

ʮʠʬʨʦʚʦʡ ʬʦʪʦʩʠʩʪʝʤʦʡ, ʘ ʪʘʢʞʝ ʜʘʪʯʠʢʘʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ. ɼʘʥʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ ʧʦʜʢʣʶʯʝʥʳ ʢ ʦʪʜʝʣʴʥʦʤʫ ʢʦʤʧʴʶʪʝʨʫ ʜʣʷ ʘʥʘʣʠʟʘ, ʦʙʨʘʙʦʪʢʠ ʠ ʟʘʧʠʩʠ 

ʠʥʬʦʨʤʘʮʠʠ.  

ʩʠʩʪʝʤʘ ʨʘʜʠʦʩʚʷʟʠ

ʩʚʝʪʦ ʤʘʷʢ 

ʉʠʩʪʝʤʳ ʧʦʠʩʢʘ ɸʅʇɸ

ʉʠʩʪʝʤʘ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʷ
ʦʩʥʦʚʥʘʷ ʙʘʪʘʨʝʷ

ʘʚʘʨʠʡʥʘʷ ʙʘʪʘʨʝʷ

ʫʩʪʨʦʡʩʪʚʦ ʢʦʥʪʨʦʣʷ ʨʘʟʨʷʜʘ-ʟʘʨʷʜʘ

ʫʩʪʨʦʡʩʪʚʦ ʟʘʨʷʜʢʠ ʙʘʪʘʨʝʡ

ɼʚʠʞʠʪʝʣʴʥʦ-ʨʫʣʝʚʦʡ ʢʦʤʧʣʝʢʩ

ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʷʤʠ

ʤʘʨʰʝʚʳʝ ʜʚʠʛʘʪʝʣʠ

ʨʫʣʝʚʦʡ ʜʚʠʛʘʪʝʣʴ

ʉʠʩʪʝʤʘ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ

ʢʦʤʧʴʶʪʝʨ ʘʚʪʦʧʠʣʦʪʘ

ʩʫʧʝʨʚʠʟʦʨʳ ʧʠʪʘʥʠʷ

ʧʠʣʦʪʘʞʥʳʝ ʜʘʪʯʠʢʠ

ʵʭʦʣʦʢʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

ʢʦʥʪʨʦʣʣʝʨ ʘʚʘʨʠʡʥʦʡ ʩʠʩʪʝʤʳ

 ʘʚʘʨʠʡʥʳʝ ʜʘʪʯʠʢʠ

ɹʘʟʦʚʳʝ ʩʠʩʪʝʤʳ ɸʅʇɸ

ɹʦʨʪʦʚʘʷ ʥʘʚʠʛʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ

ɻʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʡ   ʢʦʤʧʣʝʢʩ 

ʥʘʚʠʛʘʮʠʠ ʠ ʩʚʷʟʠ

ʣ
ʦ
ʢ
ʘ
ʣɹ
ʥ
ʘ̫

 ʚr
ʯ
ʠ
ʩ
ʣ
ʠ
ʪ
ʝ
ʣɹ
ʥ
ʘ̫

 ʩ
ʝ
ʪɹ

ʜʦʧʣʝʨʦʚʩʢʠʡ ʣʘʛ

ʧʨʠʸʤʥʠʢ GPS

ʇʦʠʩʢʦʚʳʝ ʠ ʠʟʤʝʨʠʪʝʣʴʥʳʝ 

ʩʠʩʪʝʤʳ
ʘʢʫʩʪʠʯʝʩʢʠʡ ʧʨʦʬʠʣʦʛʨʘʬ

ʛʠʜʨʦʣʦʢʘʪʦʨʳ ʙʦʢʦʚʦʛʦ ʦʙʟʦʨʘ  

(ɻɹʆ)

ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ

ʜʘʪʯʠʢʠ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ

ʎʠʬʨʦʚʘʷ ʬʦʪʦʩʠʩʪʝʤʘ

ɻɸʅʉ-ɼɹ

ɻɸʅʉ-ʋʂɹ 

 
ʈʠʩ. 4. ʆʙʱʘʷ ʩʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ɸʅʇɸ 
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3. ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ɹʦʨʪʦʚʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ 

ɺ ʭʦʜʝ ʥʘʪʫʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʪʝʩʪʠʨʦʚʘʣʘʩʴ ʨʘʙʦʪʘ ʚʩʝʭ ʙʦʨʪʦʚʳʭ 

ʫʩʪʨʦʡʩʪʚ, ʦʮʝʥʠʚʘʣʠʩʴ ʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʦʩʠʪʝʣʷ, ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʩʢʦʨʦʩʪʷʭ ʭʦʜʘ, ɼʠʥʘʤʠʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʘʙʠʣʠʟʘʮʠʠ ʧʦ ʛʣʫʙʠʥʝ/ʚʳʩʦʪʝ 

ʧʨʦʚʝʨʷʣʘʩʴ ʧʨʠ ʟʘʚʠʩʘʥʠʠ ɸʅʇɸ ʠ ʚ ʢʨʝʡʩʝʨʩʢʦʤ ʨʝʞʠʤʝ ʜʚʠʞʝʥʠʠ ʥʘ ʩʢʦʨʦʩʪʷʭ 1,0 ʠ 

1,5 ʤ/ʩ. ʆʰʠʙʢʘ ʩʪʘʙʠʣʠʟʘʮʠʠ ʩʦʩʪʘʚʠʣʘ: 

 +0,05/-0,02 ʤ (ʧʦ ʛʣʫʙʠʥʝ), -7  ( 0,4) (ʧʦ ʜʠʬʬʝʨʝʥʪʫ) ʚ ʨʝʞʠʤʝ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ, 

ʩʢʦʨʦʩʪʴ 0,10 ï 0.17 ʤ/ʩ ; 

+0,05/-0,02 ʤ (ʧʦ ʛʣʫʙʠʥʝ), +0,1/-0,7  (ʧʦ ʜʠʬʬʝʨʝʥʪʫ) ʚ ʢʨʝʡʩʝʨʩʢʦʤ ʨʝʞʠʤʝ, ʟʘʜʘʥʥʘʷ 

ʩʢʦʨʦʩʪʴ 1,0 ʠ (1,5) ʩ ʦʰʠʙʢʦʡ 0,04 ʤ/ʩ. 

ʕʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ɸʅʇɸ çʇʠʣʠʛʨʠʤè ʥʘ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʜʚʠʞʝʥʠʷ: 

 

ʈʝʞʠʤ ʜʚʠʞʝʥʠʷ ʆʙʱʠʡ ʪʦʢ ʧʦʪʨʝʙʣʝʥʠʷ 

ɿʘʜʘʥʥʘʷ ʩʢʦʨʦʩʪʴ 1 ʤ/ʩ, ʨʘʙʦʪʘʝʪ ɺʏ ɻɹʆ  

ʈʝʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʧʦ ɼʃ 1,05 ʤ/ʩ. 

4,7 ɸ ʧʨʠ 26,4 ɺ 

ɿʘʜʘʥʥʘʷ ʩʢʦʨʦʩʪʴ 1,5 ʤ/ʩ, ʨʘʙʦʪʘʝʪ ɺʏ ɻɹʆ  

ʈʝʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʧʦ ɼʃ 1,54 ʤ/ʩ. 

10,2 ɸ ʧʨʠ 26,3 ɺ 

ɿʘʜʘʥʥʘʷ ʩʢʦʨʦʩʪʴ 2,0 ʤ/ʩ, ʨʘʙʦʪʘʝʪ ɺʏ ɻɹʆ  

ʈʝʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʧʦ ɼʃ 2,18 ʤ/ʩ. 

23,3 ɸ ʧʨʠ 25,75 ɺ 

ɿʘʜʘʥʥʘʷ ʩʢʦʨʦʩʪʴ 2,5 ʤ/ʩ, ʨʘʙʦʪʘʝʪ ɺʏ ɻɹʆ  

ʈʝʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʧʦ ɼʃ 2,65 ʤ/ʩ. 

42 ɸ ʧʨʠ 25,4 ɺ 

 

ʇʦʠʩʢʦʚʦ-ʠʟʤʝʨʠʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ɸʅʇɸ ʦʩʥʘʱʝʥ ʜʚʫʭʯʘʩʪʦʪʥʳʤ ʛʠʜʨʦʣʦʢʘʪʦʨʦʤ ʙʦʢʦʚʦʛʦ ʦʙʟʦʨʘ ʩ ʪʝʭʥʠʯʝʩʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: 

 ʥʠʟʢʦʯʘʩʪʦʪʥʳʡ ɻɹʆ:  

- ʯʘʩʪʦʪʘ ï 80 ʢɻʮ, 

- ʧʦʣʦʩʘ ʦʙʟʦʨʘ ï 2 375 ʤ, 

- ʨʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʜʘʣʴʥʦʩʪʠ ʠ ʫʛʣʫ ï 0,4 ʤ ʠ 1,5 ʛʨʘʜ., 

- ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ï 4 ʢʤ
2
/ʯʘʩ. 

 ʚr ʩʦʢʦʯʘʩʪʦʪʥʳʡ ɻɹʆ: 

- ʯʘʩʪʦʪʘ ï 500 ʢɻʮ, 

- ʧʦʣʦʩʘ ʦʙʟʦʨʘ 270 ʤ, 

- ʨʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʜʘʣʴʥʦʩʪʠ ʠ ʫʛʣʫ ï 0,05 ʤ ʠ 0,5 ʛʨʘʜ., 

- ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ï 0,7 ʢʤ
2
/ʯʘʩ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʧʳʪʘʥʠʡ ɻɹʆ ɸʅʇɸ ʜʚʠʛʘʣʩʷ ʥʘ ʚʳʩʦʪʝ ʦʪ 5 ʜʦ 10 ʤ ʥʘʜ ʜʥʦʤ ʚʜʦʣʴ 

ʨʷʜʘ ʨʘʥʝʝ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʮʝʣʝʡ ʩ ʠʟʚʝʩʪʥʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʨʘʟʤʝʨʘʤʠ.  

ɺ ʢʘʯʝʩʪʚʝ ʛʠʜʨʦʣʦʢʘʮʠʦʥʥʳʭ ʮʝʣʝʡ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʠ ʚ ʚʠʜʝ 

ʮʠʣʠʥʜʨʦʚ ʨʘʟʣʠʯʥʦʡ ʜʣʠʥʳ ʩ ʚʥʝʰʥʠʤ ʜʠʘʤʝʪʨʦʤ Ï = 0,53 ʤ (ʨʠʩ. 5).  

 ɼʦʥʥʳʡ ʧʨʦʬʠʣʦʛʨʘʬ: 

- ʛʣʫʙʠʥʘ ʧʨʦʟʚʫʯʠʚʘʥʠʷ ʛʨʫʥʪʘ ʜʦ 30 ʤ,  

- ʨʘʟʨʝʰʝʥʠʝ 0,3 ʤ,  

- ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ï ʦʢʦʣʦ 150 000 ʤ
2
/ʯʘʩ. 

ʇʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʧʨʦʬʠʣʦʛʨʘʬʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʨʝʞʠʤ ʟʦʥʜʠʨʦʚʘʥʠʷ ʜʦʥʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠʤʧʫʣʴʩʥʳʤʠ ʃʏʄ ʩʠʛʥʘʣʘʤʠ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 5 ʤʩʝʢ, ʧʦʣʦʩʘ ʯʘʩʪʦʪʳ 

ʠʟʣʫʯʝʥʠʷ 4-11 ʢɻʮ. ɸʅʇɸ ʜʚʠʛʘʣʩʷ ʥʘ ʛʣʫʙʠʥʝ 4ʤ, ʅʘ ʨʠʩ.6., ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʨʘʛʤʝʥʪʳ 

ʧʨʦʬʠʣʦʛʨʘʬʠʯʝʩʢʦʡ ʩʲʝʤʢʠ.  
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ʈʠʩ. 5. ɻɹʆ-ʩʲʝʤʢʘ ʚʳʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ 

 

ʈʠʩ. 6. ʇʨʦʬʠʣʦʛʨʘʤʤʘ ʜʥʘ ʧʦ ʤʘʨʰʨʫʪʫ 

ʜʚʠʞʝʥʠʷ ɸʅʇɸ 

  

 ʎʠʬʨʦʚʘʷ ʬʦʪʦʩʠʩʪʝʤʘ:  

- ʮʚʝʪʥʦʝ ʠʣʠ ʯʝʨʥʦ-ʙʝʣʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, 

- ʨʘʟʨʝʰʝʥʠʝ ï 1392 1040 ʪʦʯʝʢ, 

- ʬʦʪʦʩʲʝʤʢʘ ʚʦ ʚʩʝʤ ʜʠʘʧʘʟʦʥʝ ʛʣʫʙʠʥ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1,5-3 ʤʝʪʨʘ ʦʪ ʦʙʲʝʢʪʘ, 

- ʧʝʨʠʦʜ ʩʲʝʤʢʠ 3 ʩʝʢ.,  

- ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ï ʜʦ 10000 ʤ
2
/ʯʘʩ. 

ʉʲʝʤʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʨʝʞʠʤʝ JPG, ɸʈʋ, ʧʝʨʠʦʜ 3 ʩ, ʟʘʜʘʥʥʘʷ ʚʳʩʦʪʘ 3 ʤ ʠ 5 ʤ. 

ʇʨʠʤʝʨʳ ʠʟʦʙʨʘʞʝʥʠʡ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 7.  

  

  
ʈʠʩ. 7. ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʬʦʪʦʩʠʩʪʝʤʳ 

 

ʅʘʚʠʛʘʮʠʦʥʥʳʡ ʢʦʤʧʣʝʢʩ ɸʅʇɸ 

ʈʘʙʦʪʘ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʩʫʜʦʚʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʚʭʦʜʷʱʠʤʠ ʚ 

ʩʦʩʪʘʚ ʧʦʩʪʘ ʥʘʚʠʛʘʪʦʨʘ ɸʅʇɸ, ʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʥʝʦʙʭʦʜʠʤʳʭ ʩʣʫʯʘʷʭ 

ʢʦʤʧʣʝʢʪʘ ʚʦʟʚʨʘʱʘʝʤʳʭ ʜʦʥʥʳʭ ʤʘʷʢʦʚ-ʦʪʚʝʪʯʠʢʦʚ ɻɸʅʉ. ʅʘʚʠʛʘʮʠʦʥʥʳʡ ʢʦʤʧʣʝʢʩ 

ʦʙʝʩʧʝʯʠʚʘʝʪ: 

 ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʢʪʦʨʘ ʘʙʩʦʣʶʪʥʦʡ ʩʢʦʨʦʩʪʠ ɸʅʇɸ ʩ ʧʦʤʦʱʴʶ ɼʃ ʧʨʠ ʜʚʠʞʝʥʠʠ ʩʦ 
ʩʢʦʨʦʩʪʴʶ ʦʪ 0 ʜʦ 3 ʤ/ʩ ʥʘ ʚʳʩʦʪʝ ʦʪ 0,5 ʜʦ 70 ʤ ʩ ʪʦʯʥʦʩʪʴʶ 0,02 ʤ/ʩ; 

 ʦʧʨʝʜʝʣʝʥʠʝ ʫʛʣʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʠ ʜʘʣʴʥʦʩʪʠ ɸʅʇɸ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʤʫ ʩʫʜʥʫ (ʆʉ) ʥʘ ʜʠʩʪʘʥʮʠʷʭ ʥʝ ʤʝʥʝʝ 3 ʢʤ; 
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 ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʢʦʤʧʣʝʢʪʘ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʭ ʜʘʪʯʠʢʦʚ, ɼʃ, 

ʜʘʪʯʠʢʘ ʛʣʫʙʠʥʳ, ɻɸʅʉ, ʘ ʪʘʢʞʝ GPS (ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ), ʠ ʦʧʨʝʜʝʣʝʥʠʝ 

ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ɸʅʇɸ ʚ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪʘʭ; 

 ʦʧʝʨʘʪʠʚʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʪʝʢʫʱʝʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ɸʅʇɸ ʥʘ ʤʦʥʠʪʦʨʝ ʧʦʩʪʘ 

ʥʘʚʠʛʘʪʦʨʘ, ʦʪʦʙʨʘʞʝʥʠʝ ʪʝʢʫʱʠʭ ʧʘʨʘʤʝʪʨʦʚ ʭʦʜʘ ʚʳʧʦʣʥʝʥʠʷ ʤʠʩʩʠʠ (ʢʫʨʩ, ʩʢʦʨʦʩʪʴ, 

ʛʣʫʙʠʥʘ, ʚʳʩʦʪʘ ʥʘʜ ʜʥʦʤ ʠ ʜʨ). 

ʉʦʩʪʘʚ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ɹʅʉ ɸʅʇɸ çʇʠʣʠʛʨʠʤè: ʤʘʛʥʠʪʥʳʡ ʢʦʤʧʘʩ 

MTI  Xsens ʩ ʚʩʪʨʦʝʥʥʳʤʠ ʜʘʪʯʠʢʘʤʠ ʢʨʝʥʘ, ʜʠʬʬʝʨʝʥʪʘ ʠ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ, ʜʦʧʣʝʨʦʚʩʢʠʡ 

ʣʘʛ (ʀʇʄʊ), ʜʘʪʯʠʢ ʛʣʫʙʠʥʳ (ʀʇʄʊ), ʕʃʉ (ʀʇʄʊ), ɼɹ ɻɸʅʉ ʚ ʩʦʩʪʘʚʝ ʪʨʝʭ ʤʘʷʢʦʚ 

ʦʪʚʝʪʯʠʢʦʚ (ʀʇʄʊ), GPS Trimble Navigation. 

ʊʨʘʝʢʪʦʨʠʷ ɸʅʇɸ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʪʨʦʣʴʥʳʭ ʛʘʣʩʦʚ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 8. 
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ʈʠʩ. 8. ʊʨʘʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ ɸʅʇɸ ʧʦ ʜʘʥʥʳʤ ɹʅʉ 

 

ʅʘ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥʳ ʪʨʠ ʪʨʘʝʢʪʦʨʠʠ. ʆʢʨʫʞʥʦʩʪʠ çGANSè ʧʦʢʘʟʳʚʘʶʪ ʪʦʯʢʠ 

ʪʨʘʝʢʪʦʨʠʠ, ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʜʘʥʥʳʤ ɼɹ ɻɸʅʉ. ɺʪʦʨʘʷ ʪʨʘʝʢʪʦʨʠʷ çKNSè ʦʙʦʟʥʘʯʝʥʘ ʪʦʥʢʦʡ 

ʣʠʥʠʝʡ ʠ ʧʦʣʫʯʝʥʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʣʛʦʨʠʪʤʦʚ ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʥʦʡ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʧʫʪʝʤ ʢʦʨʨʝʢʮʠʠ ʩʯʠʩʣʝʥʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʧʦ ʜʘʥʥʳʤ ɼɹ ɻɸʅʉ. ʊʦʣʩʪʦʡ ʣʠʥʠʝʡ ʦʙʦʟʥʘʯʝʥʘ 

ʪʨʘʝʢʪʦʨʠʷ ʧʦʣʫʯʝʥʥʘʷ ʤʝʪʦʜʦʤ ʧʨʦʩʪʦʛʦ ʩʯʠʩʣʝʥʠʷ. ʆʙʱʝʝ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʤʠʩʩʠʠ: 4609 

ʩʝʢ (1 ʯ 16 ʤʠʥ). ʇʨʦʡʜʝʥʥʳʡ ʧʫʪʴ (ʧʨʦʙʝʛ) ʧʦ ʜʘʥʥʳʤ ʂʅʉ ï 3464 ʤ, ʧʦ ʜʘʥʥʳʤ ʧʨʦʩʪʦʛʦ 

ʩʯʠʩʣʝʥʠʷ ï 3501 ʤ. ʇʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʧʫʪʠ ʧʦʣʫʯʝʥʥʦʛʦ ʧʨʦʩʪʳʤ ʩʯʠʩʣʝʥʠʝʤ (ʙʝʟ 

ʢʦʨʨʝʢʮʠʠ ʦʪ ɻɸʅʉ) ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʘʥʥʳʭ ʂʅʉ ï 1%. ʇʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʚ 

ʪʦʯʢʝ ʚʩʧʣʳʪʠʷ ʩʦʩʪʘʚʠʣʘ: 

13 ʤ ï ʜʣʷ ʢʦʦʨʜʠʥʘʪ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʨʨʝʢʮʠʠ ʧʦ ʜʘʥʥʳʤ ɼɹ ɻɸʅʉ; 

81 ʤ ï ʜʣʷ ʢʦʦʨʜʠʥʘʪ, ʧʦʣʫʯʝʥʥʳʭ ʤʝʪʦʜʦʤ ʧʨʦʩʪʦʛʦ ʩʯʠʩʣʝʥʠʷ. 

ʂʦʤʧʣʝʢʩ ʩʨʝʜʩʪʚ ʩʚʷʟʠ 

ʈʘʜʠʦʤʦʜʝʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʚʫʭʩʪʦʨʦʥʥʶʶ ʩʚʷʟʴ ɸʅʇɸ-ʩʫʜʥʦ ʩʦ ʩʢʦʨʦʩʪʴʶ ʥʝ ʤʝʥʝʝ 

19200 ʙʦʜ ʥʘ ʜʠʩʪʘʥʮʠʠ ʥʝ ʤʝʥʝʝ 3 ʢʤ ʧʨʠ ʥʘʭʦʞʜʝʥʠʠ ɸʅʇɸ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʇʦʜʜʝʨʞʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ: 

 ʧʝʨʝʜʘʯʘ ʥʘ ʙʦʨʪ ɸʅʇɸ ʢʦʤʘʥʜ, ʧʦʟʚʦʣʷʶʱʠʭ ʫʧʨʘʚʣʷʪʴ ʝʛʦ ʜʚʠʞʝʥʠʝʤ ʧʦ 

ʧʦʚʝʨʭʥʦʩʪʠ; 

 ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʠ ʧʝʨʝʟʘʧʫʩʢ ɸʅʇɸ ʩ ʥʦʚʦʡ ʤʠʩʩʠʝʡ; 

 ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ ʩ ʙʦʨʪʘ ɸʅʇɸ. 
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ʉʠʩʪʝʤʘ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʦʡ ʩʚʷʟʠ-ʪʝʣʝʫʧʨʘʚʣʝʥʠʷ ʠ ʪʝʣʝʤʝʪʨʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜ 

ʚʦʜʦʡ ʥʘ ʜʠʩʪʘʥʮʠʷʭ ʜʦ 3 ʢʤ: ʧʨʠʝʤ ʢʦʤʘʥʜ ʫʧʨʘʚʣʝʥʠʷ ʠ ʠʟʣʫʯʝʥʠʝ ʩʠʛʥʘʣʦʚ ʦʪʚʝʪʘ (ʧʨʠ 

ʦʙʱʝʤ ʯʠʩʣʝ ʢʦʤʘʥʜ 10-12 ʠ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ï ʝʜʠʥʠʮʳ ʙʦʜ); ʧʝʨʝʜʘʯʫ ʥʘ ʆʉ ʪʝʢʫʱʝʡ 

ʪʝʣʝʤʝʪʨʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʜʝʨʞʘʱʝʡ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ, ʢʫʨʩʘ, ʚʳʩʦʪʳ, ʛʣʫʙʠʥʳ ʠ 

ʢʦʦʨʜʠʥʘʪ ɸʅʇɸ; ʧʨʠʝʤ ʪʝʣʝʤʝʪʨʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ ʙʦʨʪʘ ʆʉ. 
 

 
ʈʠʩ. 9. ʇʣʘʥʰʝʪ ʥʘʚʠʛʘʪʦʨʘ ɸʅʇɸ 

 

 

ʃʠʪʝʨʘʪʫʨʘ 

 

1. ɻʦʨʥʘʢ ɺ.ɽ., ʀʥʟʘʨʮʝʚ ɸ.ɺ., ʃʴʚʦʚ ʆ.ʖ., ʄʘʪʚʠʝʥʢʦ ʖ.ɺ., ʑʝʨʙʘʪʶʢ ɸ.ʌ. ʄʄʊ-3000 ï 

ʥʦʚʳʡ ʤʘʣʦʛʘʙʘʨʠʪʥʳʡ ʘʚʪʦʥʦʤʥʳʡ ʥʝʦʙʠʪʘʝʤʳʡ ʧʦʜʚʦʜʥʳʡ ʘʧʧʘʨʘʪ ʀʥʩʪʠʪʫʪʘ 

ʧʨʦʙʣʝʤ ʤʦʨʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ɼɺʆ ʈɸʅ // ʇʦʜʚʦʜʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʦʙʦʪʦʪʝʭʥʠʢʘ. 

2007, ˉ1. ʉ.12-20. 



 50 

ʆʇʓʊ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ ɼɺʀɾʀʊɽʃʔʅʓʍ ʂʆʄʇʃɽʂʉʆɺ  

ʅɽʆɹʀʊɸɽʄʓʍ ʇʆɼɺʆɼʅʓʍ ɸʇʇɸʈɸʊʆɺ 

 

ɺ.ɺ. ɺʝʣʴʪʠʱʝʚ  

 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʩʧʝʮʠʘʣʴʥʦʛʦ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʄʦʩʢʦʚʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ 

105005, ʄʦʩʢʚʘ, ɻʦʩʧʠʪʘʣʴʥʳʡ ʧʝʨ. 5, ʪʝʣ./ʬʘʢʩ: (499) 263-61-15, 

e-mail: sm42@sm.bmstu.ru  

 
ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʨʝʜʩʪʚ ʜʚʠʞʝʥʠʷ ʥʝʦʙʠʪʘʝʤʳʭ 

ʧʦʜʚʦʜʥʳʭ ʘʧʧʘʨʘʪʦʚ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʤʝʪʦʜʠʢʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʦʝʢʪʥʦʛʦ ʨʘʩʯʝʪʘ ʦʩʥʦʚʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʠʪʝʣʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʧʨʠʚʦʜʥʦʡ ʯʘʩʪʠ ʩʨʝʜʩʪʚʘ ʜʚʠʞʝʥʠʷ. 
ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʧʦʚʝʨʦʯʥʳʭ ʨʘʩʯʝʪʦʚ ʩʨʝʜʩʪʚ ʜʚʠʞʝʥʠʷ ʜʣʷ ʩʣʫʯʘʝʚ, 

ʢʦʛʜʘ ʢʦʥʬʠʛʫʨʘʮʠʷ ʜʚʠʞʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠʣʠ ʪʠʧʦʚʳʝ ʨʝʞʠʤʳ ʜʚʠʞʝʥʠʷ ʧʦʜʚʦʜʥʦʛʦ 

ʘʧʧʘʨʘʪʘ ʧʨʝʜʧʦʣʘʛʘʶʪ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʩʪʘʮʠʦʥʘʨʥʳʭ ʫʛʣʦʚ ʩʢʦʩʘ ʧʦʪʦʢʘ ʚʦʜʳ ʥʘ ʜʚʠʞʠʪʝʣʴ. 

ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʮʝʥʢʝ ʨʝʘʣʴʥʳʭ 
ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʚʠʞʠʪʝʣʝʡ ʚ çʩʢʦʰʝʥʥʦʤè ʧʦʪʦʢʝ.  

 

 

ʉʨʝʜʩʪʚʘ ʜʚʠʞʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʝʦʙʠʪʘʝʤʳʭ 

ʧʦʜʚʦʜʥʳʭ ʘʧʧʘʨʘʪʦʚ (ʅʇɸ). ʆʥʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʮʝʣʳʡ ʨʷʜ ʚʘʞʥʝʡʰʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʜʚʦʜʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʪʘʢʠʭ ʢʘʢ ʩʢʦʨʦʩʪʴ, ʤʘʥʝʚʨʝʥʥʦʩʪʴ, ʪʦʯʥʦʩʪʴ ʜʚʠʞʝʥʠʷ 

ʧʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʪʨʘʝʢʪʦʨʠʷʤ ʚ ʫʩʣʦʚʠʷʭ ʧʦʜʚʦʜʥʦʛʦ ʪʝʯʝʥʠʷ.  

ʆʙʳʯʥʦ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʩʨʝʜʩʪʚ ʜʚʠʞʝʥʠʷ ʚ ʤʝʪʦʜʠʯʝʩʢʦʤ ʧʣʘʥʝ ʙʘʟʠʨʫʝʪʩʷ ʥʘ 

ʜʦʩʪʠʞʝʥʠʷʭ ʠ ʦʧʳʪʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʫʜʦʩʪʨʦʝʥʠʷ. ʇʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ, ʦʩʥʦʚʘʥʥʦʤ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʠ ʤʝʪʦʜʠʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ 

ʨʘʟʨʘʙʦʪʢʠ ʅʇɸ, ʯʘʩʪʦ ʥʝ ʫʜʘʝʪʩʷ ʧʦʣʫʯʠʪʴ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʠʣʠ ʝʛʦ 

ʜʦʩʪʠʞʝʥʠʝ ʜʦʩʪʠʛʘʝʪʩʷ ʧʦʩʣʝ ʙʦʣʴʰʦʡ ʩʝʨʠʠ ʠʪʝʨʘʮʠʦʥʥʳʭ ʨʘʩʯʝʪʦʚ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʫʜʦʩʪʨʦʝʥʠʷ, ʛʜʝ ʵʥʝʨʛʦʫʩʪʘʥʦʚʢʠ ʦʙʳʯʥʦ ʚʳʙʠʨʘʶʪʩʷ ʠʟ ʦʛʨʘʥʠʯʝʥʥʦʛʦ 

ʯʠʩʣʘ ʩʝʨʠʡʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʧʨʦʝʢʪʘʥʪ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʩʨʝʜʩʪʚ ʜʚʠʞʝʥʠʷ ʅʇɸ ʠʤʝʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʦʡ ʘʨʩʝʥʘʣ ʩʨʝʜʩʪʚ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ. ʇʦʵʪʦʤʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʫʞʝ ʥʘ ʵʪʘʧʝ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʩʢʘʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ, ʚʘʨʴʠʨʫʷ ʥʝ ʪʦʣʴʢʦ 

ʧʘʨʘʤʝʪʨʳ ʜʚʠʞʠʪʝʣʷ, ʥʦ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʛʦ ʧʨʠʚʦʜʥʦʡ ʯʘʩʪʠ. ɼʘʣʝʝ ʧʨʝʜʣʘʛʘʝʤʳʡ 

ʘʣʛʦʨʠʪʤ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʩʨʝʜʩʪʚʘ ʜʚʠʞʝʥʠʷ ʨʘʩʩʤʦʪʨʝʥ 

ʥʘ ʧʨʠʤʝʨʝ ʢʦʤʧʣʝʢʩʘ çʛʨʝʙʥʦʡ ʚʠʥʪ ʚ ʥʘʩʘʜʢʝ ï ʛʠʜʨʦʧʨʠʚʦʜ ʜʨʦʩʩʝʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷè. 

ʊʘʢʦʡ ʚʘʨʠʘʥʪ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ ʨʘʙʦʯʠʭ ʠ ʙʦʣʴʰʠʭ 

ʦʩʤʦʪʨʦʚʳʭ ʅʇɸ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʨʝʜʣʘʛʘʝʤʳʡ ʧʦʜʭʦʜ ʤʦʞʝʪ ʙʳʪʴ ʣʝʛʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʠ ʥʘ 

ʨʘʩʯʝʪ ʩʠʩʪʝʤ ʜʨʫʛʦʛʦ ʪʠʧʘ, ʥʘʧʨʠʤʝʨ ʩʨʝʜʩʪʚʘ ʜʚʠʞʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ 

ʧʦʩʪʦʷʥʥʦʛʦ ʠʣʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ. ʆʩʥʦʚʥʦʝ ʦʪʣʠʯʠʝ ʩʦʩʪʦʠʪ ʪʦʣʴʢʦ ʚ ʚʠʜʝ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʞʜʦʛʦ ʧʨʠʚʦʜʘ.  

ʊʘʢ ʢʘʢ ʨʘʩʯʝʪ ʜʚʠʞʠʪʝʣʷ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʜʠʘʛʨʘʤʤʘʤ ʩʝʨʠʡʥʳʭ ʠʩʧʳʪʘʥʠʡ, ʪʦ 

ʧʨʦʝʢʪʠʨʦʚʦʯʥʦʤʫ ʨʘʩʯʝʪʫ ʜʦʣʞʝʥ ʧʨʝʜʰʝʩʪʚʦʚʘʪʴ ʚʳʙʦʨ ʢʦʥʢʨʝʪʥʦʡ ʩʝʨʠʠ ʜʚʠʞʠʪʝʣʷ.  

ɼʠʘʛʨʘʤʤʳ ʩʝʨʠʡʥʳʭ ʠʩʧʳʪʘʥʠʡ ʜʚʠʞʠʪʝʣʝʡ ʦʙʳʯʥʦ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʛʨʘʬʠʯʝʩʢʠʭ 

ʟʘʚʠʩʠʤʦʩʪʝʡ KK (ɚʨ, H/D) ʠ K2 (ɚʨ , H/D), ʛʜʝ: KK ʠ K2 ï ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʫʧʦʨʘ ʠ ʤʦʤʝʥʪʘ; ɚʨ ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʩʪʫʧʴ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ; H, D ï ʰʘʛ ʠ ʜʠʘʤʝʪʨ ʛʨʝʙʥʦʛʦ 

ʚʠʥʪʘ; ʅ/D ï ʰʘʛʦʚʦʝ ʦʪʥʦʰʝʥʠʝ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ. ɺʝʣʠʯʠʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʩʪʫʧʠ ʛʨʝʙʥʦʛʦ 

ʚʠʥʪʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʪʝʢʫʱʠʡ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʜʚʠʞʠʪʝʣʷ ɚʨ= v/(nĀD), ʛʜʝ: 

v ï ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʅʇɸ, n ï ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʛʨʝʙʥʦʛʦ ʚʠʥʪʘ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʘʧʧʨʦʢʩʠʤʘʮʠʶ ʨʝʘʣʴʥʳʭ 

ʜʠʘʛʨʘʤʤ ʩʝʨʠʡʥʳʭ ʠʩʧʳʪʘʥʠʡ ʣʠʥʝʡʥʳʤʠ ʚʳʨʘʞʝʥʠʷʤʠ ʚʠʜʘ:  
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ʛʜʝ: KK0(H/D) ʠ K20(H/D) ï ʟʥʘʯʝʥʠʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʧʦʨʘ ʠ ʤʦʤʝʥʪʘ 

ʜʚʠʞʠʪʝʣʷ ʜʣʷ ʟʘʜʘʥʥʦʛʦ ʰʘʛʦʚʦʛʦ ʦʪʥʦʰʝʥʠʷ H/D ʥʘ ʰʚʘʨʪʦʚʥʦʤ ʨʝʞʠʤʝ ʝʛʦ ʨʘʙʦʪʳ 

(ɚʨ=0); ɚ1 ʠ ɚ2 ï ʧʦʩʪʦʷʥʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʥʘʢʣʦʥ ʣʠʥʝʘʨʠʟʦʚʘʥʥʳʭ 

ʜʠʘʛʨʘʤʤ ʩʝʨʠʡʥʳʭ ʠʩʧʳʪʘʥʠʡ. ʂʘʢ ʧʦʢʘʟʘʣ ʦʧʳʪ, ʪʘʢʠʝ ʣʠʥʝʘʨʠʟʦʚʘʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʩ 

ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʯʥʦʩʪʴʶ ʦʧʠʩʳʚʘʶʪ ʨʘʙʦʪʫ ʜʚʠʞʠʪʝʣʝʡ ʚ 

ʪʠʧʦʚʳʭ ʨʝʞʠʤʘʭ ʜʚʠʞʝʥʠʷ ʅʇɸ. ʌʦʨʤʫʣʳ (1) ʥʝʦʙʭʦʜʠʤʦ ʜʦʧʦʣʥʠʪʴ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ 

ʟʘʚʠʩʠʤʦʩʪʷʤʠ KK0(H/D) ʠ K20(H/D). ʕʪʠ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʣʫʯʘʶʪ ʧʫʪʝʤ ʘʧʧʨʦʢʩʠʤʘʮʠʠ 

ʛʨʘʬʠʢʦʚ, ʧʦʩʪʨʦʝʥʥʳʭ ʧʦ ʢʨʠʚʳʤ ʜʝʡʩʪʚʠʷ ʜʣʷ ʩʣʫʯʘʷ ʨʘʙʦʪʳ ʜʚʠʞʠʪʝʣʷ ʚ ʰʚʘʨʪʦʚʥʦʤ 

ʨʝʞʠʤʝ. ɿʘʚʠʩʠʤʦʩʪʴ K20 = f(H/D) ʧʨʘʢʪʠʯʝʩʢʠ ʜʣʷ ʚʩʝʭ ʩʝʨʠʡ ʛʨʝʙʥʳʭ ʚʠʥʪʦʚ ʚ 

ʥʘʧʨʘʚʣʷʶʱʝʡ ʥʘʩʘʜʢʝ ʠʤʝʝʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ ʧʘʨʘʙʦʣʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ. ʌʫʥʢʮʠʶ KK0= f(H/D) 

ʤʦʞʥʦ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʪʴ ʣʠʥʝʡʥʦʡ ʠʣʠ ʧʘʨʘʙʦʣʠʯʝʩʢʦʡ ʬʫʥʢʮʠʝʡ. ʏʘʱʝ ʚʩʝʛʦ ʙʦʣʝʝ 

ʪʦʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʘʝʪ ʧʦʩʣʝʜʥʠʡ ʚʘʨʠʘʥʪ. ʋʯʠʪʳʚʘʷ ʢʠʥʝʤʘʪʠʯʝʩʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʜʚʠʞʠʪʝʣʷ ʩ ʢʦʨʧʫʩʦʤ ʅʇɸ ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʢʩʠʘʣʴʥʦʛʦ ʧʦʧʫʪʥʦʛʦ ʧʦʪʦʢʘ 

ɣʘ, ʧʨʝʦʙʨʘʟʫʝʤ ʟʘʚʠʩʠʤʦʩʪʠ (1) ʢ ʚʠʜʫ: 
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ʉ ʫʯʝʪʦʤ ʚʳʨʘʞʝʥʠʡ (2) ʫʧʦʨ ʜʚʠʞʠʪʝʣʷ ʈ ʠ ʤʦʤʝʥʪ ʥʘ ʝʛʦ ʚʘʣʫ ʄ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩ 

ʧʦʤʦʱʴʶ ʟʘʚʠʩʠʤʦʩʪʝʡ:  
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ɿʜʝʩʴ ɟ ï ʧʣʦʪʥʦʩʪʴ ʚʦʜʳ. ʇʦʪʨʝʙʥʳʡ ʫʧʦʨ ʜʚʠʞʠʪʝʣʷ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ 
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ʛʜʝ ʩ ï ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʅʇɸ, s ï ʭʘʨʘʢʪʝʨʥʘʷ ʧʣʦʱʘʜʴ, x ï 

ʯʠʩʣʦ ʜʚʠʞʠʪʝʣʝʡ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʩʦʟʜʘʥʠʠ ʪʷʛʠ, t ï ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʩʘʩʳʚʘʥʠʷ.  

ʄʝʭʘʥʠʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʛʠʜʨʦʧʨʠʚʦʜʘ ʜʨʦʩʩʝʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʠʤ 

ʚ ʚʠʜʝ ʫʨʘʚʥʝʥʠʷ 
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ʛʜʝ ʄ ï ʚʝʣʠʯʠʥʘ ʤʦʤʝʥʪʘ ʥʘ ʚʘʣʫ ʛʠʜʨʦʤʦʪʦʨʘ, n ï ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʚʘʣʘ, 
0V  ï 

ʨʘʙʦʯʠʡ ʦʙʲʝʤ ʛʠʜʨʦʤʦʪʦʨʘ; 
mʦʙ

, ï ʦʙʲʝʤʥʳʡ ʠ ʤʝʭʘʥʠʯʝʩʢʠʡ ʂʇɼ ʛʠʜʨʦʤʦʪʦʨʘ; 
ʥ

p ï 

ʜʘʚʣʝʥʠʝ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʥʘ ʚʭʦʜʝ ʚ ʛʠʜʨʦʧʨʠʚʦʜ; 
xx

Q ï ʨʘʩʭʦʜ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ 

ʟʦʣʦʪʥʠʢʦʚʦʛʦ ʨʘʩʧʨʝʜʝʣʠʪʝʣʷ. ʇʨʠʨʘʚʥʠʚʘʷ ʧʨʘʚʳʝ ʯʘʩʪʠ ʚʳʨʘʞʝʥʠʡ (3), (5) ʠ (4), (6) 

ʧʦʣʫʯʠʤ ʩʠʩʪʝʤʫ ʜʚʫʭ ʫʨʘʚʥʝʥʠʡ, ʦʧʠʩʳʚʘʶʱʠʭ ʫʩʪʘʥʦʚʠʚʰʝʡʩʷ ʨʝʞʠʤ ʨʘʙʦʪʳ ʚʩʝʛʦ 

ʢʦʤʧʣʝʢʩʘ çʧʨʠʚʦʜ ï ʜʚʠʞʠʪʝʣʴè. ʈʝʰʝʥʠʝ ʵʪʦʡ ʩʠʩʪʝʤʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʝʨʝʤʝʥʥʳʭ n ʠ v 
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ʎʝʥʥʦʩʪʴ ʚʳʨʘʞʝʥʠʷ (7) ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʦ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʥʘ ʩʢʦʨʦʩʪʴ 

ʜʚʠʞʝʥʠʷ ʅʇɸ ʚʩʝʭ ʦʩʥʦʚʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ: 

1 2 0, , , , ; , , , , , ; , , / .a ʥ xx ʤ ʦʙc s x t p Q V D H D ʇʝʨʚʘʷ ʛʨʫʧʧʘ , , , ,c s x t
a

 ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʘʧʧʘʨʘʪ ʢʘʢ ʦʙʲʝʢʪ ʜʚʠʞʝʥʠʷ ʠ ʦʧʠʩʳʚʘʝʪ ʩʭʝʤʫ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʜʚʠʞʠʪʝʣʝʡ. ʕʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʵʪʘʧʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʦʯʥʦʛʦ ʨʘʩʯʝʪʘ 

ʜʚʠʞʠʪʝʣʝʡ ʜʦʣʞʥʳ ʙʳʪʴ ʫʞʝ ʠʟʚʝʩʪʥʳ. ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʧʘʨʘʤʝʪʨʦʚ ʚ ʬʦʨʤʫʣʝ (7) ʦʧʨʝʜʝʣʷʝʪ 

ʦʙʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʙʨʘʥʥʦʡ ʥʦʤʝʥʢʣʘʪʫʨʳ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʠ ʩʝʨʠʠ 

ʜʚʠʞʠʪʝʣʝʡ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʪʘʢʠʭ ʚʝʣʠʯʠʥ ʢʘʢ 
1 2, , , , ,ʥ xx ʦʙ ʤp Q  ʚʦʟʥʠʢʘʝʪ 

ʯʨʝʟʚʳʯʘʡʥʦ ʨʝʜʢʦ. ʇʦʵʪʦʤʫ ʦʥʠ ʷʚʣʷʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʨʘʩʯʝʪʘ ʢʦʤʧʦʥʝʥʪʦʚ ʜʚʠʞʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʯʘʩʪʴ 

ʧʘʨʘʤʝʪʨʦʚ ʠʟ ʵʪʦʡ ʛʨʫʧʧʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʢ ʧʝʨʝʤʝʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ ʧʦʠʩʢʘ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ. ʅʘʢʦʥʝʮ, ʪʨʝʪʴʷ ʛʨʫʧʧʘ ʩʦʜʝʨʞʠʪ ʪʘʢʠʝ ʚʘʞʥʝʡʰʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʢ 
0, / ,D H D V . ʆʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ 

ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ ʮʝʣʴʶ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʨʘʩʯʝʪʘ ʩʨʝʜʩʪʚʘ ʜʚʠʞʝʥʠʷ. ɺ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ 

ʵʪʦʪ ʩʧʠʩʦʢ ʤʦʞʝʪ ʙʳʪʴ ʜʦʧʦʣʥʝʥ ʚʝʣʠʯʠʥʦʡ ʜʘʚʣʝʥʠʷ ʥʘʛʥʝʪʘʥʠʷ ʛʠʜʨʦʧʨʠʚʦʜʘ 
ʥp  ʠ 

ʧʘʩʧʦʨʪʥʳʤ ʨʘʩʭʦʜʦʤ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 
xxQ . 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʘʣʛʦʨʠʪʤʘ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʘ. ɺ ʨʘʩʯʝʪʥʦʡ 

ʧʨʦʛʨʘʤʤʝ ʨʝʘʣʠʟʫʶʪʩʷ ʮʠʢʣʳ ʚʘʨʠʘʮʠʠ ʚʦʟʤʦʞʥʳʭ ʩʦʯʝʪʘʥʠʡ ʧʝʨʝʤʝʥʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ. ʎʝʣʝʚʦʡ ʬʫʥʢʮʠʝʡ ʷʚʣʷʝʪʩʷ ʠʣʠ ʜʦʩʪʠʞʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʩʢʦʨʦʩʪʠ 

ʜʚʠʞʝʥʠʷ ʅʇɸ, ʠʣʠ ʦʙʝʩʧʝʯʝʥʠʝ ʟʘʜʘʥʥʦʡ ʩʢʦʨʦʩʪʠ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʟʥʘʯʝʥʠʠ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʂʇɼ ʚʩʝʛʦ ʩʨʝʜʩʪʚʘ ʜʚʠʞʝʥʠʷ. ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʯʝʪʘʥʠʷ 

ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʳʯʠʩʣʝʥʠʝ ʚʩʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʨʝʜʩʪʚʘ ʜʚʠʞʝʥʠʷ. ʄʥʦʛʦʣʝʪʥʷʷ ʧʨʘʢʪʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʅʀʀʉʄ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ ʧʨʝʜʣʘʛʘʝʤʦʡ ʤʝʪʦʜʠʢʠ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʨʘʩʭʦʞʜʝʥʠʝ 

ʨʝʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʢʦʤʧʣʝʢʩʘ çʜʚʠʞʠʪʝʣʴ ï ʛʠʜʨʦʧʨʠʚʦʜ ʜʨʦʩʩʝʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷè ʦʪ 

ʨʘʩʯʝʪʥʳʭ (ʧʨʦʝʢʪʥʳʭ) ʟʥʘʯʝʥʠʡ ʥʝ ʧʨʝʚʳʰʘʝʪ 5%. ʇʨʦʩʪʦʪʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʨʘʩʯʝʪʝ, ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʝʩʪʠ ʦʮʝʥʢʫ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʚʦʟʤʦʞʥʳʭ 

ʩʦʯʝʪʘʥʠʡ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ.  

ɺ ʧʨʦʮʝʩʩʝ ʜʚʠʞʝʥʠʷ ʅʇɸ ʝʛʦ ʜʚʠʞʠʪʝʣʠ ʨʘʙʦʪʘʶʪ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʠ ʚ ʨʝʞʠʤʝ, ʢʦʛʜʘ ʜʚʠʞʠʪʝʣʴ ʦʙʪʝʢʘʝʪʩʷ ʧʦʪʦʢʦʤ, ʥʘʧʨʘʚʣʝʥʠʝ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʝʪ 

ʥʝʢʦʪʦʨʳʡ ʫʛʦʣ  ʩ ʦʩʴʶ ʜʚʠʞʠʪʝʣʷ. ʊʘʢʦʡ ʨʝʞʠʤ ʦʙʪʝʢʘʥʠʷ ʥʘʟʳʚʘʶʪ ʦʙʪʝʢʘʥʠʝ 

ʜʚʠʞʠʪʝʣʷ çʢʦʩʳʤè ʠʣʠ çʩʢʦʰʝʥʥʳʤè ʧʦʪʦʢʦʤ.  ɺ ʩʫʜʦʩʪʨʦʝʥʠʝ ʵʪʦʪ ʨʝʞʠʤ ʨʘʙʦʪʳ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚʦʟʥʠʢʘʝʪ ʪʦʣʴʢʦ ʚ ʧʨʦʮʝʩʩʝ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ʢʦʨʘʙʣʷ ʠ ʧʦʵʪʦʤʫ ʥʦʩʠʪ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʡ, ʜʠʥʘʤʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ [1].  
ɺ ʧʦʜʚʦʜʥʦʡ ʨʦʙʦʪʦʪʝʭʥʠʢʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʝ ʷʚʣʝʥʠʝ ʤʦʞʝʪ ʥʦʩʠʪʴ ʧʦʩʪʦʷʥʥʳʡ 

ʭʘʨʘʢʪʝʨ. ʈʘʙʦʪʘ ʜʚʠʞʠʪʝʣʷ ʅʇɸ ʚ çʩʢʦʰʝʥʥʦʤè ʧʦʪʦʢʝ ʚʦʟʤʦʞʥʘ ʚ ʜʚʫʭ ʩʣʫʯʘʷʭ. ʇʝʨʚʳʡ 

ʚʦʟʥʠʢʘʝʪ ʚ ʚʝʨʪʠʢʘʣʴʥʳʭ ʠ ʣʘʛʦʚʳʭ ʜʚʠʞʠʪʝʣʷʭ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʜʚʠʞʝʥʠʠ 

ʪʝʣʝʫʧʨʘʚʣʷʝʤʦʛʦ ʅʇɸ ʩ ʥʦʩʠʪʝʣʝʤ (ʨʠʩ. 1). ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʢʘʙʝʣʴ, ʩʚʷʟʳʚʘʶʱʠʡ ʘʧʧʘʨʘʪ ʩ 
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ʥʦʩʠʪʝʣʝʤ, ʧʦʩʪʦʷʥʥʦ ʠʩʧʳʪʳʚʘʝʪ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. ʕʪʦ ʚʳʟʳʚʘʝʪ ʧʦʷʚʣʝʥʠʝ 

ʧʨʠʣʦʞʝʥʥʦʡ ʢ ʘʧʧʘʨʘʪʫ ʨʝʘʢʮʠʠ ʢʘʙʝʣʷ, ʧʨʦʝʢʮʠʠ ʢʦʪʦʨʦʡ: ,
Yʢʘʙ Xʢʘʙ

R R . ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ 

ʟʘʜʘʥʥʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʅʇɸ ʚʝʨʪʠʢʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʨʝʘʢʮʠʠ ʜʦʣʞʥʘ 

ʙʳʪʴ ʩʢʦʤʧʝʥʩʠʨʦʚʘʥʘ ʫʧʦʨʦʤ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʜʚʠʞʠʪʝʣʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʪʦʢ ʚʦʜʳ ʥʘʙʝʛʘʝʪ 

ʥʘ ʜʚʠʞʠʪʝʣʴ ʧʦʜ ʫʛʣʦʤ ʚ 90
0
 ʢ ʝʛʦ ʦʩʠ. ʊʘʢʦʡ ʨʝʞʠʤ ʧʨʠʚʦʜʠʪ ʢ ʜʝʬʦʨʤʘʮʠʠ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʚʠʞʠʪʝʣʷ, ʠ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʵʪʦʛʦ ï ʠʟʤʝʥʝʥʠʶ ʫʧʦʨʘ 

ʜʚʠʞʠʪʝʣʷ P, ʢʘʢ ʧʦ ʚʝʣʠʯʠʥʝ, ʪʘʢ ʠ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ (ʦʪʢʣʦʥʝʥʠʝ ʚʝʢʪʦʨʘ ʫʧʦʨʘ ʦʪ ʦʩʠ 

ʜʚʠʞʠʪʝʣʷ ʥʘ ʥʝʢʦʪʦʨʳʡ ʫʛʦʣ ). ɸʥʘʣʦʛʠʯʥʳʝ ʷʚʣʝʥʠʷ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ 

ʜʚʠʞʝʥʠʠ ʠ ʫ ʣʘʛʦʚʦʛʦ ʜʚʠʞʠʪʝʣʷ, ʨʘʙʦʪʘʶʱʝʛʦ ʥʘ ʢʦʤʧʝʥʩʘʮʠʶ ʙʦʢʦʚʦʛʦ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʨʝʘʢʮʠʠ ʢʘʙʝʣʷ ʠʣʠ ʚʦʟʜʝʡʩʪʚʠʶ ʙʦʢʦʚʦʛʦ ʪʝʯʝʥʠʷ.  

ɺʪʦʨʦʡ ʩʣʫʯʘʡ ʚʦʟʥʠʢʘʝʪ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ ʅʇɸ, ʚ ʢʦʪʦʨʳʭ ʜʚʠʞʠʪʝʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʧʦʜ 

ʫʛʣʦʤ ʢ ʝʛʦ ʩʪʨʦʠʪʝʣʴʥʳʤ ʦʩʷʤ (ʨʠʩ. 2). 

 

 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʨʘʙʦʪʳ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʜʚʠʞʠʪʝʣʷ 

ʅʇɸ ʚ çʩʢʦʰʝʥʥʦʤè ʥʘ 90
0
 ʧʦʪʦʢʝ 

ʈʠʩ. 2. ʉʭʝʤʳ ʨʘʟʤʝʱʝʥʠʷ ʜʚʠʞʠʪʝʣʝʡ, 
ʨʘʙʦʪʘʶʱʠʭ ʚ çʩʢʦʰʝʥʥʦʤè ʧʦʪʦʢʝ 

 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʩʣʫʯʘʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʨʘʙʦʪʘ ʜʚʠʞʠʪʝʣʝʡ ʅʇɸ ʚ çʩʢʦʰʝʥʥʦʤè 

ʧʦʪʦʢʝ ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ, ʪʠʧʠʯʥʳʤ ʷʚʣʝʥʠʝʤ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʙʳʯʥʦ 

ʧʨʦʝʢʪʘʥʪʳ ʅʇɸ ʵʪʠ ʦʩʦʙʝʥʥʦʩʪʠ ʥʝ ʫʯʠʪʳʚʘʶʪ ʠ ʠʩʧʦʣʴʟʫʶʪ ʠʟʚʝʩʪʥʳʝ ʨʘʩʯʝʪʥʳʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʪʦʣʴʢʦ ʜʣʷ ʦʩʝʚʦʛʦ ʦʙʪʝʢʘʥʠʷ ʜʚʠʞʠʪʝʣʷ. ʅʘʧʨʘʚʣʝʥʠʝ ʚʝʢʪʦʨʘ ʫʧʦʨʘ 

ʜʚʠʞʠʪʝʣʷ ʚʩʝʛʜʘ ʧʨʠʥʠʤʘʶʪ ʩʦʚʧʘʜʘʶʱʠʤ ʩ ʦʩʴʶ ʜʚʠʞʠʪʝʣʷ, ʯʪʦ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʨʝʘʣʴʥʦʡ ʢʘʨʪʠʥʝ.  

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʦʚʝʨʥʳʭ ʜʘʥʥʳʭ ʦ ʨʘʙʦʪʝ ʜʚʠʞʠʪʝʣʝʡ ʚ çʩʢʦʰʝʥʥʦʤè ʧʦʪʦʢʝ ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ  ʚ ʛʠʜʨʦʢʘʥʘʣʝ ʌɻʋʇ çʎɸɻʀ ʠʤ. ʅ.ɽ. 

ɾʫʢʦʚʩʢʦʛʦè. ʇʦʣʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ [2]. ʅʘ ʨʠʩ. 3 ʠʟʦʙʨʘʞʝʥʳ 

ʪʠʧʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʚʝʢʪʦʨʘ ʫʧʦʨʘ ʚ çʩʢʦʰʝʥʥʦʤè ʥʘ 90
0
 ʧʦʪʦʢʝ ʚ ʬʫʥʢʮʠʠ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʛʨʫʟʢʠ ʜʚʠʞʠʪʝʣʷ ʊ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʦʙʱʝʧʨʠʥʷʪʦʡ [1] ʬʦʨʤʝ: ʚ ʚʠʜʝ 

ʛʨʘʬʠʢʘ ʟʘʚʠʩʠʤʦʩʪʠ ( )ʊq f
p

, ʛʜʝ ʢʦʵʬʬʠʮʠʝʥʪ qʧʦʢʘʟʳʚʘʝʪ ʩʪʝʧʝʥʴ ʫʚʝʣʠʯʝʥʠʷ 

ʤʦʜʫʣʷ ʚʝʢʪʦʨʘ ʫʧʦʨʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʝʣʠʯʠʥʦʡ ʫʧʦʨʘ ʚ ʦʩʝʚʦʤ ʧʦʪʦʢʝ 

1 2 2q P P P
p o x y

, ʠ ʚ ʚʠʜʝ ʛʨʘʬʠʢʘ ( )ʊf , ʛʜʝ ( / )
x y

arctg P P .  

ʅʘ ʨʠʩ. 4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ( , )ʊq f
p

 ʠ ( , )ʊf  ʜʣʷ ʜʠʘʧʘʟʦʥʘ 

ʠʟʤʝʥʝʥʠʷ ʫʛʣʘ ʥʘʪʝʢʘʥʠʷ ʥʘʙʝʛʘʶʱʝʛʦ ʥʘ ʜʚʠʞʠʪʝʣʴ ʧʦʪʦʢʘ ʦʪ 0 ʜʦ 90
0 
.
  

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʥʝʦʧʨʦʚʝʨʞʠʤʦ ʜʦʢʘʟʳʚʘʝʪ ʪʦʪ ʬʘʢʪ, 

ʯʪʦ ʩʢʦʩ ʧʦʪʦʢʘ ʩʫʱʝʩʪʚʝʥʥʦ ʜʝʬʦʨʤʠʨʫʝʪ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʠʞʠʪʝʣʷ. 

ʊʘʢ, ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʜʠʘʧʘʟʦʥʝ ʠʟʤʝʥʝʥʠʷ ʫʛʣʘ  ʤʦʜʫʣʴ ʚʝʢʪʦʨʘ ʫʧʦʨʘ ʤʦʞʝʪ ʚ ʪʨʠ 

ʨʘʟʘ ʧʨʝʚʳʰʘʪʴ ʚʝʣʠʯʠʥʫ ʫʧʦʨʘ ʜʚʠʞʠʪʝʣʷ ʧʨʠ ʝʛʦ ʨʘʙʦʪʝ ʚ ʦʩʝʚʦʤ ʧʦʪʦʢʝ. ɺʝʣʠʯʠʥʘ ʫʛʣʘ 
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ʦʪʢʣʦʥʝʥʠʷ ʚʝʢʪʦʨʘ ʦʪ ʦʩʠ ʜʚʠʞʠʪʝʣʷ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʟʥʘʯʝʥʠʝ 47
0
. ʅʘʠʙʦʣʴʰʝʝ 

ʦʪʢʣʦʥʝʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʜʚʠʞʠʪʝʣʷ ʧʦʜ ʫʛʣʦʤ ʚ 45
0 
ʢ ʥʘʧʨʘʚʣʝʥʠʶ 

ʥʘʙʝʛʘʶʱʝʛʦ ʧʦʪʦʢʘ.  

  
ʈʠʩ. 3. ɿʘʚʠʩʠʤʦʩʪʴ ʥʦʨʤʠʨʦʚʘʥʥʦʡ ʚʝʣʠʯʠʥʳ ʫʧʦʨʘ ʠ ʫʛʣʘ ʦʪʢʣʦʥʝʥʠʷ ʚʝʢʪʦʨʘ ʫʧʦʨʘ ʦʪ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʛʨʫʟʢʠ ʜʚʠʞʠʪʝʣʷ (
0

90 ) 

  
ʈʠʩ. 4. ɿʘʚʠʩʠʤʦʩʪʴ ʥʦʨʤʠʨʦʚʘʥʥʦʡ ʚʝʣʠʯʠʥʳ ʫʧʦʨʘ ʠ ʫʛʣʘ ʦʪʢʣʦʥʝʥʠʷ ʚʝʢʪʦʨʘ ʫʧʦʨʘ ʦʪ ʫʛʣʘ 

ʥʘʙʝʛʘʶʱʝʛʦ ʧʦʪʦʢʘ 

 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʧʦʟʚʦʣʷʶʪ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ:  

1. ɺʦ ʚʩʝʭ ʩʠʪʫʘʮʠʷʭ, ʢʦʛʜʘ ʢʦʥʬʠʛʫʨʘʮʠʷ ʜʚʠʞʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ 

ʅʇɸ ʠʣʠ ʟʘʜʘʥʥʳʝ ʪʠʧʦʚʳʝ ʨʝʞʠʤʳ ʝʛʦ ʜʚʠʞʝʥʠʷ ʧʨʝʜʧʦʣʘʛʘʶʪ ʚʦʟʥʠʢʥʦʚʝʥʠʝ 

ʩʪʘʮʠʦʥʘʨʥʳʭ ʫʛʣʦʚ ʩʢʦʩʘ ʧʦʪʦʢʘ ʥʘ ʜʚʠʞʠʪʝʣʠ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ, ʢʘʢ ʤʠʥʠʤʫʤ, 

ʧʦʚʝʨʦʯʥʳʡ ʨʘʩʯʝʪ ʩʠʣʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʨʝʜʩʪʚ ʜʚʠʞʝʥʠʷ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ 

ʩʫʱʝʩʪʚʫʝʪ ʚʳʩʦʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʩʥʠʞʝʥʠʷ ʨʝʘʣʴʥʳʭ ʩʢʦʨʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʧʧʘʨʘʪʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʝʛʦ ʧʨʦʝʢʪʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ. 

2. ʇʨʠ ʫʛʣʘʭ ʩʢʦʩʘ 030  ʠ ʢʦʵʬʬʠʮʠʝʥʪʝ ʟʘʛʨʫʟʢʠ ʜʚʠʞʠʪʝʣʷ ʧʦ ʫʧʦʨʫ 20ʊ  ʫʯʝʪ 

ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʜʦʣʞʝʥ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʫʞʝ ʥʘ ʵʪʘʧʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʦʯʥʦʛʦ 

ʨʘʩʯʝʪʘ ʜʚʠʞʠʪʝʣʝʡ ʅʇɸ ʩ ʧʦʩʪʦʷʥʥʳʤ ʫʪʦʯʥʝʥʠʝʤ ʚʩʝʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘ ʧʦʩʣʝʜʫʶʱʠʭ 

ʵʪʘʧʘʭ ʩʦʟʜʘʥʠʷ ʘʧʧʘʨʘʪʘ, ʚʧʣʦʪʴ ʜʦ ʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʧʨʦʚʝʨʢʠ ʚ ʭʦʜʝ ʤʦʜʝʣʴʥʳʭ ʠʣʠ 

ʥʘʪʫʨʥʳʭ ʠʩʧʳʪʘʥʠʡ. 

 

 

ʃʠʪʝʨʘʪʫʨʘ 

 

1. ɻʦʬʤʘʥ ɸ.ɼ. ɼʚʠʞʠʪʝʣʴʥʦ-ʨʫʣʝʚʦʡ ʢʦʤʧʣʝʢʩ ʠ ʤʘʥʝʚʨʠʨʦʚʘʥʠʝ ʩʫʜʥʘ. ʉʧʨʘʚʦʯʥʠʢ. ï 

ʃ.: ʉʫʜʦʩʪʨʦʝʥʠʝ, 1988. ï 360 ʩ. 

2. ɺʝʣʴʪʠʱʝʚ ɺ.ɺ. ɸʥʘʣʠʟ ʚʣʠʷʥʠʷ ʩʢʦʰʝʥʥʦʛʦ ʧʦʪʦʢʘ ʥʘ ʨʘʙʦʯʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʜʚʠʞʠʪʝʣʝʡ ʥʝʦʙʠʪʘʝʤʳʭ ʧʦʜʚʦʜʥʳʭ ʘʧʧʘʨʘʪʦʚ // ɺʝʩʪʥʠʢ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ. 

çɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʦʡ ʪʝʭʥʠʢʠ ʠ ʩʠʩʪʝʤ ʚʦʦʨʫʞʝʥʠʷè. ï 

2010. ï ʉ. 97-106. 

 



 55 

ʆʉʆɹɽʅʅʆʉʊʀ ʉʆɿɼɸʅʀʗ ʉʀʉʊɽʄ ʋʇʈɸɺʃɽʅʀʗ ʇʈʆʊʀɺʆʄʀʅʅʓʍ 

ʊɽʃɽʋʇʈɸɺʃʗɽʄʓʍ ʇʆɼɺʆɼʅʓʍ ɸʇʇɸʈɸʊʆɺ 

 

ʉ.ɸ. ɽʛʦʨʦʚ, ɸ.ʉ. ʂʫʮʝʥʢʦ, ɺʘʜ.ɺ. ɺʝʣʴʪʠʱʝʚ  

 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʩʧʝʮʠʘʣʴʥʦʛʦ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ  

ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ 

105005, ʄʦʩʢʚʘ, ɻʦʩʧʠʪʘʣʴʥʳʡ ʧʝʨ., 10,  

ʪʝʣ./ʬʘʢʩ: (499) 263-61-15, e-mail: sm42@sm.bmstu.ru 

 
ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʦʪʨʘʙʦʪʢʠ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʧʨʦʪʠʚʦʤʠʥʥʳʭ ʪʝʣʝʫʧʨʘʚʣʷʝʤʳʭ ʧʦʜʚʦʜʥʳʭ ʘʧʧʘʨʘʪʦʚ. 

ɺʳʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʦʢʘʟʘʥʳ ʧʦʜʭʦʜʳ, 
ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʅʀʀʉʄ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʢʘʞʜʦʛʦ ʵʪʘʧʘ. 

 

 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʨʷʜʘ ʣʝʪ ʚ ʅʀʀʉʄ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ ʚʝʜʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ (ʉʋ) ʜʚʠʞʝʥʠʝʤ ʧʨʦʪʠʚʦʤʠʥʥʳʭ ʪʝʣʝʫʧʨʘʚʣʷʝʤʳʭ ʧʦʜʚʦʜʥʳʭ ʘʧʧʘʨʘʪʦʚ (ʊʇɸ). 

ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʪʠʚʦʤʠʥʥʳʭ ʦʧʝʨʘʮʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ (ʨʠʩ. 1).  

 
ʈʠʩ. 1. ʉʭʝʤʘ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʪʠʚʦʤʠʥʥʦʡ ʦʧʝʨʘʮʠʠ ʩ ʊʇɸ (ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʧʣʦʩʢʦʩʪʴ) 

 

ɹʘʟʦʚʦʝ ʩʫʜʥʦ (ʪʨʘʣʴʱʠʢ) 1 ʠ ʊʇɸ 2 ʚ ʨʝʞʠʤʝ ʩʦʚʤʝʩʪʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʠʥʭʨʦʥʥʦ 

ʧʝʨʝʤʝʱʘʶʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ V ʧʦ ʦʙʩʣʝʜʫʝʤʦʡ ʘʢʚʘʪʦʨʠʠ. ʊʇɸ ʥʘʭʦʜʠʪʩʷ ʚʧʝʨʝʜʠ ʧʦ ʢʫʨʩʫ 

ʩʫʜʥʘ ʚ ʪʦʯʢʝ ʩ ʟʘʜʘʥʥʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʨʘʣʴʱʠʢʘ (ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ 

XʥZʥ). ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʢʦʨʘʙʝʣʴʥʦʡ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʦʡ ʩʪʘʥʮʠʝʡ ʤʠʥʦʠʩʢʘʥʠʷ (ɻɸʉʄ) 

ʦʙʲʝʢʪʘ 5 (ʦʙʲʝʢʪ ʧʦʧʘʣ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʩʝʢʪʦʨʘ 3 ʪʨʘʢʪʘ ʦʙʥʘʨʫʞʝʥʠʷ ɻɸʉʄ) ʠ ʝʛʦ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢʘʢ ʤʠʥʦʧʦʜʦʙʥʦʛʦ (ʩʝʢʪʦʨ 4 ʪʨʘʢʪʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ), ʊʇɸ ʥʘʧʨʘʚʣʷʝʪʩʷ ʢ 

ʦʙʲʝʢʪʫ ʧʦ ʥʝʢʦʪʦʨʦʡ ʪʨʘʝʢʪʦʨʠʠ 6 ʠ ʩ ʧʦʤʦʱʴʶ ʩʦʙʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ (ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʭ ʠ 

ʪʝʣʝʚʠʟʠʦʥʥʳʭ) ʧʨʦʠʟʚʦʜʠʪ ʜʦʧʦʠʩʢ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʦʙʲʝʢʪʘ. ɽʩʣʠ ʦʙʲʝʢʪ ʦʢʘʟʘʣʩʷ 

ʤʠʥʦʡ, ʧʨʦʠʟʚʦʜʠʪʩʷ ʝʝ ʫʥʠʯʪʦʞʝʥʠʝ ʩʨʝʜʩʪʚʘʤʠ ʊʇɸ ʠ ʪʨʘʣʴʱʠʢʘ. ʇʦʩʣʝ ʵʪʦʛʦ, ʘ ʪʘʢʞʝ ʚ 

ʩʣʫʯʘʝ ʣʦʞʥʦʡ ʮʝʣʠ, ʩʠʩʪʝʤʘ çʩʫʜʥʦ ï ʊʇɸè ʧʨʦʜʦʣʞʘʝʪ ʩʦʚʤʝʩʪʥʦʝ ʜʚʠʞʝʥʠʝ, ʚʳʧʦʣʥʷʷ 

ʧʦʠʩʢ ʩʣʝʜʫʶʱʝʛʦ ʤʠʥʦʧʦʜʦʙʥʦʛʦ ʦʙʲʝʢʪʘ. ʏʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʜʘʥʥʦʡ ʩʭʝʤʳ ʧʨʦʚʝʜʝʥʠʷ 

ʨʘʙʦʪ ʷʚʣʷʝʪʩʷ ʩʭʝʤʘ, ʢʦʛʜʘ ʚ ʧʨʦʮʝʩʩʝ ʧʦʠʩʢʘ ʤʠʥʦʧʦʜʦʙʥʳʭ ʦʙʲʝʢʪʦʚ ʢʦʨʘʙʝʣʴʥʦʡ ɻɸʉʄ 

ʊʇɸ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʫʜʥʝ. ʇʨʠ ʥʘʭʦʞʜʝʥʠʠ ʦʙʲʝʢʪʘ ʪʨʘʣʴʱʠʢ ʩʪʦʧʦʨʠʪ ʭʦʜ, ʧʝʨʝʭʦʜʠʪ ʚ 

ʨʝʞʠʤ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʜʘʣʝʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʧʫʩʢ ʊʇɸ. ɼʨʫʛʠʤ ʯʘʩʪʥʳʤ 

ʩʣʫʯʘʝʤ ʷʚʣʷʝʪʩʷ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʊʇɸ ʚ ʢʘʯʝʩʪʚʝ ʥʦʩʠʪʝʣʷ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ ʧʦʠʩʢʘ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʙʲʝʢʪʦʚ (ɻɸʉʄ). ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʊʇɸ, ʜʚʠʛʘʷʩʴ ʚ 

ʨʝʞʠʤʝ ʩʦʚʤʝʩʪʥʦʛʦ ʜʚʠʞʝʥʠʷ ʚʧʝʨʝʜʠ ʧʦ ʢʫʨʩʫ ʩʫʜʥʘ, ʚʳʧʦʣʥʷʝʪ ʚʩʝ ʦʧʝʨʘʮʠʠ ʧʦ 

ʦʙʥʘʨʫʞʝʥʠʶ ʠ, ʧʨʠ ʥʘʣʠʯʠʠ ʥʘ ʝʛʦ ʙʦʨʪʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʨʝʜʩʪʚ, ʫʥʠʯʪʦʞʝʥʠʶ 

ʦʙʲʝʢʪʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʦʚ ʧʨʦʪʠʚʦʤʠʥʥʳʭ ʊʇɸ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʪʘʢʠʝ ʘʧʧʘʨʘʪʳ, ʢʘʢ 

PAP-104, EX-116, Sea Eagle, Double Eagle, ARMS ʠ ʜʨʫʛʠʝ.  


