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ʈʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʚʦʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ï 

ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ 

 

ʄʘʢʘʨʝʥʢʦ ʉ. ʀ. 

 
ɸʢʪʫʘʣʴʥʦʩʪʴ. ɺʝʜʫʱʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʨʘʟʚʠʪʳʝ ʩʪʨʘʥʳ (ʚ ʪʦʤ ʯʠʩʣʝ ʉʐɸ, ʈʦʩʩʠʷ, 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ʌʨʘʥʮʠʷ, ʂʠʪʘʡ, ʀʟʨʘʠʣʴ, ʖʞʥʘʷ ʂʦʨʝʷ), ʘʢʪʠʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪ 

ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ, ʩʧʦʩʦʙʥʳʝ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʘʚʪʦʥʦʤʥʦʩʪʠ ʚʝʩʪʠ ʙʦʝʚʳʝ 

ʜʝʡʩʪʚʠʷ ʙʝʟ ʫʯʘʩʪʠʷ ʯʝʣʦʚʝʢʘ. ʊʘʢ, ʚ ɺʦʦʨʫʞʝʥʥʳʭ ʩʠʣʘʭ ʉʐɸ ʧʣʘʥʠʨʫʝʪʩʷ, ʯʪʦ ʢ 2030 ʛ. ʜʦʣʷ 

ʙʝʩʧʠʣʦʪʥʳʭ ʠ ʙʝʟʵʢʠʧʘʞʥʳʭ ʩʨʝʜʩʪʚ ʩʦʩʪʘʚʠʪ 30% ʦʪ ʦʙʱʝʛʦ ʩʦʩʪʘʚʘ ʙʦʝʚʳʭ ʤʘʰʠʥ. ʇʦ 

ʦʮʝʥʢʘʤ ʘʤʝʨʠʢʘʥʩʢʠʭ ʚʦʝʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʙʦʝʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʦʩʥʘʱʝʥʥʳʤʠ 

ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʚʦʟʨʘʩʪʫʪ ʚ 2-2,5 ʨʘʟʘ. ʇʨʠ ʵʪʦʤ ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ 

ʠʭ hʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠʚʝʜʝʪ ʢ ʢʦʨʝʥʥʦʤʫ ʧʝʨʝʩʤʦʪʨʫ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʦʚ ʚʝʜʝʥʠʷ ʚʦʡʥʳ, ʩ 

ʫʯʝʪʦʤ ʥʝ ʪʦʣʴʢʦ ʚʦʝʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʝʝ ʘʩʧʝʢʪʦʚ, ʥʦ ʠ ʩ ʫʯʝʪʦʤ ʝʝ ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚ 

ʨʘʟʚʠʪʠʷ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʚʦʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʚʦʝʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʚʳʷʚʣʝʥʠʝ ʦʙʱʠʭ ʠ ʯʘʩʪʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʭ ʨʘʟʚʠʪʠʷ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʝʥʦ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʤ ʢʦʤʧʣʝʢʩʘʤ ʥʘ ʦʩʥʦʚʝ: ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ, ʥʘʟʝʤʥʳʭ 

ʜʠʩʪʘʥʮʠʦʥʥʦ-ʫʧʨʘʚʣʷʝʤʳʭ ʤʘʰʠʥ, ʥʘʜʚʦʜʥʳʭ ʠ ʧʦʜʚʦʜʥʳʭ ʥʝʦʙʠʪʘʝʤʳʭ ʘʧʧʘʨʘʪʦʚ. ʅʦʚʠʟʥʘ. 

ʕʣʝʤʝʥʪʦʤ ʥʦʚʠʟʥʳ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʥʳʝ ʦʙʱʠʝ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ ʚʦʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʊʘʢʞʝ ʢ ʵʣʝʤʝʥʪʘʤ ʥʦʚʠʟʥʳ, ʩʪʦʠʪ ʦʪʥʝʩʪʠ ʚʳʷʚʣʝʥʥʳʝ ʯʘʩʪʥʳʝ 

ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʵʪʠʭ ʢʦʤʧʣʝʢʩʦʚ ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ ʙʦʝʚʳʭ ʟʘʜʘʯ ʚ 

ʚʦʟʜʫʰʥʦʡ, ʥʘʟʝʤʥʦʡ ʠ ʤʦʨʩʢʦʡ (ʥʘʜʚʦʜʥʦʡ ʠ ʧʦʜʚʦʜʥʦʡ) ʩʬʝʨʘʭ. ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʘʥʘʣʠʟ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ 

ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʨʦʙʦʪʦʪʝʭʥʠʢʠ, ʘ ʪʘʢʞʝ ʚʦʝʥʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ï ʜʣʷ 

ʦʙʦʩʥʦʚʘʥʠʷ ʥʦʚʳʭ ʬʦʨʤ ʠ ʩʧʦʩʦʙʦʚ ʚʦʦʨʫʞʝʥʥʦʡ ʙʦʨʴʙʳ ʩ ʫʯʝʪʦʤ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ 

ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʚʦʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʜʘʥʥʳʡ ʘʥʘʣʠʟ ʙʫʜʝʪ ʧʦʣʝʟʥʘ 

ʥʘʫʯʥʳʤ ʨʘʙʦʪʥʠʢʘʤ ʠ ʩʦʠʩʢʘʪʝʣʷʤ, ʚʝʜʫʱʠʤ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʧʨʠʢʣʘʜʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʨʝʜʣʘʛʘʝʤʳʭ ʠʤʠ ʫʣʫʯʰʝʥʠʡ ʚʦʝʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʦʙʦʪ, ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ, ɹʇʃɸ, ʜʠʩʪʘʥʮʠʦʥʥʦ-ʫʧʨʘʚʣʷʝʤʘʷ 

ʤʘʰʠʥʘ, ʥʝʦʙʠʪʘʝʤʳʡ ʧʦʜʚʦʜʥʳʡ ʘʧʧʘʨʘʪ. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ 

ɸʥʘʣʠʟ ʦʧʳʪʘ ʚʦʝʥʥʳʭ ʢʦʥʬʣʠʢʪʦʚ, ʠʤʝʚʰʠʭ ʤʝʩʪʦ ʥʘ ʨʫʙʝʞʝ XX-XXI  

ʚʝʢʦʚ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʙʦʝʚʳʝ ʜʝʡʩʪʚʠʷ, ʚʝʜʫʱʠʝʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʥʮʝʧʮʠʝʡ ʩʝʪʝʮʝʥʪʨʠʯʝʩʢʦʡ ʚʦʡʥʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʩʣʝʜʫʶʱʠʤʠ ʦʩʥʦʚʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ: ʚʦʟʨʘʩʪʘʥʠʝ ʨʦʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʧʨʦʪʠʚʦʙʦʨʩʪʚʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʬʦʨʤ ʚʝʜʝʥʠʷ ʙʦʝʚʳʭ 

ʜʝʡʩʪʚʠʡ, ʧʦʚʳʰʝʥʠʝ ʪʦʯʥʦʩʪʠ ʠ ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʦʨʫʞʠʷ, ʚʥʝʜʨʝʥʠʝ 

ʥʦʚʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ, ʨʘʟʚʝʜʢʠ, ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʀʩʭʦʜʷ ʠʟ 

ʵʪʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʙʱʠʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʚʦʦʨʫʞʝʥʠʷ 

ʷʚʣʷʝʪʩʷ: ʠʥʪʝʣʣʝʢʪʫʘʣʠʟʘʮʠʷ, ʤʠʥʠʘʪʶʨʠʟʘʮʠʷ, ʩʥʠʞʝʥʠʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ, 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʘʚʪʦʥʦʤʥʦʩʪʴ, ʩʥʠʞʝʥʠʝ ʚʝʩʘ ʠ ʫʜʦʙʩʪʚʦ 

ʩʥʘʙʞʝʥʠʷ [1]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʟʛʣʷʜʘʤʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ 

ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʷʭ ʙʫʜʫʱʝʛʦ ʦʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʚʠʜʦʚ 

http://sccs.intelgr.com/
http://sccs.intelgr.com/archive/2016-02/05-Makarenko.pdf


 
ȷɎɗɘɋɒɡ əɕɖɆɈɑɋɓɎɥ, ɗɈɥɍɎ Ɏ ɇɋɍɔɕɆɗɓɔɗɘɎ ɷ 2. 201 6 

 Systems of Control, Communication an d Security  sccs.intelgr.com  
 

 

 
URL: http://sccs.intelgr.com/archive/2016 -02/04-Makarenko.pdf 

 
 

 
 

74 

ʚʦʦʨʫʞʝʥʠʷ ʠ ʚʦʝʥʥʦʡ ʪʝʭʥʠʢʠ, ʠʥʪʝʛʨʠʨʫʶʱʠʤʠ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʙʫʜʫʪ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʚʦʝʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʨʷʜ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʝ 

ʚʥʝʜʨʝʥʠʝ ʨʦʙʦʪʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʠʟʤʝʥʠʪ ʩʧʦʩʦʙʳ ʚʝʜʝʥʠʷ 

ʦʧʝʨʘʮʠʡ ʠ ʪʝʭʥʠʯʝʩʢʠʡ ʦʙʣʠʢ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʠʩʪʝʤ ɺɺʊ, ʧʦʚʳʩʠʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʧʨʠʤʝʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʪ ʩʦʢʨʘʱʝʥʠʝ ʧʦʪʝʨʴ ʣʠʯʥʦʛʦ 

ʩʦʩʪʘʚʘ [1]. 

ʇʣʘʥʠʨʫʝʪʩʷ, ʯʪʦ ʢ 2030 ʛ. ʜʦʣʷ ʙʝʟʵʢʠʧʘʞʥʳʭ ʩʨʝʜʩʪʚ ʩʦʩʪʘʚʠʪ 52% ʦʪ 

ʢʦʣʠʯʝʩʪʚʘ ʵʢʠʧʘʞʥʳʭ ʙʦʝʚʳʭ ʤʘʰʠʥ ʠ 30% ʦʪ ʦʙʱʝʛʦ ʩʦʩʪʘʚʘ ʙʦʝʚʳʭ ʤʘʰʠʥ. 

ʇʨʠ ʵʪʦʤ, ʧʦ ʦʮʝʥʢʘʤ ʘʤʝʨʠʢʘʥʩʢʠʭ ʚʦʝʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʙʦʝʚʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʥʦʚʦʛʦ ʪʠʧʘ ʚʦʟʨʘʩʪʫʪ ʚ 2-2,5 ʨʘʟʘ [1]. 

ʊʝʢʫʱʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʟʘʜʘʯʠ, ʨʝʰʘʝʤʳʝ ʚʦʝʥʥʳʤʠ ʨʦʙʦʪʘʤʠ ʚ 

ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʠ ʚ ʠʥʪʝʨʝʩʘʭ ʚʩʝʭ ʚʠʜʦʚ ɺʉ (ʥʘ ʧʨʠʤʝʨʝ ɺʉ ʉʐɸ), 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 1 ʧʦ ʜʘʥʥʳʤ ʨʘʙʦʪʳ [1]. 

 

 
ʈʠʩ. 1. ʊʝʢʫʱʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʟʘʜʘʯʠ, ʨʝʰʘʝʤʳʝ ʚʦʝʥʥʳʤʠ ʨʦʙʦʪʘʤʠ ʚ 

ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʠ ʚ ʠʥʪʝʨʝʩʘʭ ʚʩʝʭ ʚʠʜʦʚ ɺʉ ʉʐɸ [1]. 

 

1 ʊʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ 

ʚʦʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ʉʦʟʜʘʥʠʝ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʚʦʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʪʨʝʙʫʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦʡ ʧʨʦʨʘʙʦʪʢʠ ʷʜʨʘ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʚʩʝʡ ʥʦʤʝʥʢʣʘʪʫʨʳ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. ʇʨʠ 

ʵʪʦʤ, ʪʠʧʦʚʦʡ ʦʙʨʘʟʝʮ ʨʦʙʦʪʘ ʚʦʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ ʚ 

ʚʠʜʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʩʚʷʟʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ [2]: 
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1. ʙʘʟʦʚʳʡ ʥʦʩʠʪʝʣʴ ï ʵʪʦ ʤʦʛʫʪ ʙʳʪʴ ʰʘʩʩʠ ʠʣʠ ʢʦʨʧʫʩ ʣʶʙʦʡ 

ʢʦʥʬʠʛʫʨʘʮʠʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʘʭ; 

2. ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʥʘʚʝʩʥʦʝ (ʚʩʪʨʘʠʚʘʝʤʦʝ) ʦʙʦʨʫʜʦʚʘʥʠʝ ʚ ʚʠʜʝ 
ʥʘʙʦʨʘ ʩʲʝʤʥʳʭ ʤʦʜʫʣʝʡ ʧʦʣʝʟʥʦʡ (ʮʝʣʝʚʦʡ) ʥʘʛʨʫʟʢʠ; 

3. ʩʨʝʜʩʪʚʘ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ 
ʢ ʧʨʠʤʝʥʝʥʠʶ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʦʙʦʪʘ. 

ʉʦʩʪʘʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠʩʭʦʜʷ ʠʟ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʷ ʨʦʙʦʪʘ ʠ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ [2]: 

- ʩʨʝʜʩʪʚʘ ʨʘʟʚʝʜʢʠ; 

- ʩʨʝʜʩʪʚʘ ʚʦʦʨʫʞʝʥʠʷ; 

- ʥʘʚʠʛʘʮʠʦʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ; 

- ʩʧʝʮʠʘʣʴʥʦʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ; 

- ʩʨʝʜʩʪʚʘ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ; 

- ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʚʳʯʠʩʣʠʪʝʣʠ ʩ ʧʨʦʛʨʘʤʤʥʦ-ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʤ 

ʦʙʝʩʧʝʯʝʥʠʝʤ; 

- ʩʨʝʜʩʪʚʘ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʦʡ ʙʦʨʴʙʳ (ʈʕɹ); 

- ʟʘʱʠʪʥʳʝ ʩʨʝʜʩʪʚʘ. 

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʪʨʝʙʫʝʪ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʪʦ 

ʝʩʪʴ ʚ ʩʦʩʪʘʚ ʢʦʤʧʣʝʢʩʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʢʣʶʯʘʶʪʩʷ [2]: 

- ʜʠʩʧʝʪʯʝʨʩʢʠʡ ʧʫʥʢʪ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʥʪʨʦʣʷ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ; 

- ʩʨʝʜʩʪʚʘ ʜʦʩʪʘʚʢʠ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʟʘʧʫʩʢʘ; 

- ʩʨʝʜʩʪʚʘ ʩʥʘʨʷʞʝʥʠʷ, ʟʘʧʨʘʚʢʠ ʠ ʟʘʨʷʜʢʠ; 

- ʩʨʝʜʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ; 

- ʢʦʤʧʣʝʢʪ ʨʫʢʦʚʦʜʷʱʠʭ ʜʦʢʫʤʝʥʪʦʚ; 

- ʢʦʤʧʣʝʢʪ ɿʀʇ. 

ʊʘʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʪʠʧʦʚʦʛʦ ʨʦʙʦʪʘ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪ ɹʪʝʭʥʦʣʦʛʠʠ, 

ʢʨʠʪʠʯʥʳʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʂʨʠʪʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʤʦʞʥʦ ʜʝʢʦʤʧʦʟʠʨʦʚʘʪʴ ʥʘ 

çʦʩʥʦʚʥʳʝè, ʪ.ʝ. ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʣʷ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ, ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ï ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ ʜʣʷ ʰʠʨʦʢʦʡ ʥʦʤʝʥʢʣʘʪʫʨʳ 

ʦʙʨʘʟʮʦʚ ʚʦʦʨʫʞʝʥʠʷ ʠ ʠʤʝʶʱʠʝ ʧʝʨʩʧʝʢʪʠʚʫ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʨʦʙʦʪʦʚ ʚʦʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ [1]. 

ʂ ʦʩʥʦʚʥʳʤ ʤʦʛʫʪ ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʩʣʝʜʫʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ [1]: 

- ʩʠʩʪʝʤ ʦʯʫʚʩʪʚʣʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʩʝʥʩʦʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʦʮʝʥʢʠ 

ʩʠʪʫʘʮʠʠ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʦʚʝʜʝʥʠʷ; 

- ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʥʘʚʝʜʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʦʨʫʞʠʝʤ; 

- ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʠ ʘʚʪʦʥʦʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ; 

- ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ (ʮʝʣʝʡ), ʘʥʘʣʠʟʘ ʩʠʪʫʘʮʠʡ ʠ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʮʝʥ; 

- ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʦʙʫʯʝʥʠʷ; 

- ʯʝʣʦʚʝʢʦ-ʤʘʰʠʥʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ; 

- ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʛʨʫʧʧʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

ʂ ʯʠʩʣʫ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʪʝʭʥʦʣʦʛʠʠ [1]: 

- ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ; 

- ʩʦʟʜʘʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʦʚʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ; 
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- ʵʥʝʨʛʝʪʠʢʠ; 

- ʩʦʟʜʘʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʚʝʱʝʩʪʚ; 

- ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʪʦʯʥʦʛʦ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ; 

- ʩʦʟʜʘʥʠʷ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʠʩʪʝʤ ʜʘʪʯʠʢʦʚ ʠ ʠʭ ʵʣʝʤʝʥʪʦʚ; 

- ʩʦʟʜʘʥʠʷ ʦʧʪʠʯʝʩʢʠʭ ʠ ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ. 

ʆʙʣʘʜʘʥʠʝ ʪʘʢʠʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ï ʟʘʣʦʛ ʫʩʧʝʭʘ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 

ʥʝʦʙʭʦʜʠʤʦʡ ʩʪʝʧʝʥʠ ʘʚʪʦʥʦʤʥʦʩʪʠ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʩʪʠ ɹʇʃɸ, ʥʘʟʝʤʥʳʭ 

ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʘʚʪʦʥʦʤʥʳʭ ʤʦʨʩʢʠʭ ʘʧʧʘʨʘʪʦʚ. 

ʀʩʧʦʣʴʟʫʷ ʧʨʝʜʣʦʞʝʥʥʫʶ ʩʦʪʨʫʜʥʠʢʘʤʠ ʆʢʩʬʦʨʜʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʥʘʛʣʷʜʥʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ, ʤʦʞʥʦ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ çʩʧʦʩʦʙʥʦʩʪʠè ʨʦʙʦʪʦʚ 

ʧʦ ʯʝʪʳʨʝʤ ʧʦʢʦʣʝʥʠʷʤ [3]: 

- çʫʨʦʚʝʥ ɹ ʷʱʝʨʠʮʳè ï ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʙʳʩʪʨʦʜʝʡʩʪʚʠ ʁ ʧʨʦʮʝʩʩʦʨʦʚ 

ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʨʦʙʦʪʦʚ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʢʦʪʦʨʦʝ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 3000 

ʜʦ 1 ʤʣʥ. ʢʦʤʘʥʜ ʚ ʩʝʢʫʥʜʫ (MIPS). ʆʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʪʘʢʠʭ 

ʨʦʙʦʪʦʚ ï ʧʦʣʫʯʝʥʠʷ ʠ ʚʳʧʦʣʥʝʥʠʷ ʪʦʣʴʢʦ ʦʜʥʦʡ ʟʘʜʘʯʠ, ʢʦʪʦʨʘʷ 

ʧʨʦʛʨʘʤʤʠʨʫʝʪʩʷ ʟʘʨʘʥʝʝ; 

- çʫʨʦʚʝʥʴ ʤʳʰʠè ï ʨʦʙʦʪ r ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʘʜʘʧʪʠʚʥʦʝ ʧʦʚʝʜʝʥʠʝ, ʪʦ ʝʩʪʴ ʦʙʫʯʝʥʠʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ; 

- çʫʨʦʚʝʥ ɹʦʙʝʟʴʷʥʳè ï ʨʦʙʦʪ rʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʪʨʦʷʪʩʷ ʥʘ 

ʦʩʥʦʚʝ ʧʨʦʮʝʩʩʦʨʦʚ ʦʪ 10 ʤʣʥ. MIPS. ʆʩʦʙʝʥʥʦʩʪʴ ʪʘʢʠʭ ʨʦʙʦʪʦʚ ʚ 

ʪʦʤ, ʯʪʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʟʘʜʘʥʠʷ ʠ ʦʙʫʯʝʥʠʷ ʪʨʝʙʫʝʪʩʷ ʪʦʣʴʢʦ ʧʦʢʘʟ ʠʣʠ 

ʦʙʲʷʩʥʝʥʠʝ; 

- çʫʨʦʚʝʥ ɹʯʝʣʦʚʝʢʘè ï ʯʝʪʚʝʨʪʦʝ ʧʦʢʦʣʝʥʠʝ ʨʦʙʦʪʦʚ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ 

ʙʫʜʝʪ ʩʧʦʩʦʙʥʦ ʤʳʩʣʠʪʴ ʠ ʧʨʠʥʠʤʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʨʝʰʝʥʠʷ. 

ɺ ʨʘʙʦʪʝ [4] ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʙʦʝʚʳʭ ʨʦʙʦʪʦʚ ʧʦ ʩʪʝʧʝʥʠ ʠʭ 

ʟʘʚʠʩʠʤʦʩʪʠ, ʠʣʠ ʪʦʯʥʝʝ ʥʝʟʘʚʠʩʠʤʦʩʪʠ, ʦʪ ʯʝʣʦʚʝʢʘ (ʦʧʝʨʘʪʦʨʘ): 

- ʨʦʙʦʪʳ 1-ʛʦ ʧʦʢʦʣʝʥʠʷ ï ʵʪʦ ʫʩʪʨʦʡʩʪʚʘ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʠ 

ʜʠʩʪʘʥʮʠʦʥʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʩʧʦʩʦʙʥʳʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʪʦʣʴʢʦ ʚ 

ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʩʨʝʜʝ; 

- ʨʦʙʦʪʳ 2-ʛʦ ʧʦʢʦʣʝʥʠʷ ï ʘʜʘʧʪʠʚʥʳʝ, ʠʤʝʶʱʠʝ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʦʨʛʘʥʳ 

çʯʫʚʩʪʚè ʠ ʩʧʦʩʦʙʥʳʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʚ ʟʘʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʠ ʧʨʠʩʧʦʩʘʙʣʠʚʘʪʴʩʷ ʢ ʠʟʤʝʥʝʥʠʷʤ ʦʙʩʪʘʥʦʚʢʠ; 

- ʨʦʙʦʪʳ 3-ʛʦ ʧʦʢʦʣʝʥʠʷ ï ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ, ʠʤʝʶʪ ʩʠʩʪʝʤʫ 

ʫʧʨʘʚʣʝʥʠʷ ʩ ʵʣʝʤʝʥʪʘʤʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʩʦʟʜʘʥʳ ʧʦʢʘ 

ʣʠʰʴ ʚ ʚʠʜʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʤʘʢʝʪʦʚ). 

ɿʘʧʘʜʥʳʝ ʞʝ ʩʧʝʮʠʘʣʠʩʪʳ ʜʝʣʷʪ ʨʦʙʦʪʦʚ ʥʘ ʪʨʠ ʢʘʪʝʛʦʨʠʠ [4]: 

- çʯʝʣʦʚʝʢ-ʚ-ʩʠʩʪʝʤʝ-ʫʧʨʘʚʣʝʥʠʷè (human-in-the-loop) ï ʢ ʵʪʦʡ 

ʢʘʪʝʛʦʨʠʠ ʦʪʥʝʩʝʥʳ ʙʝʩʧʠʣʦʪʥʳʝ ʤʘʰʠʥʳ ʩʧʦʩʦʙʥʳʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʦʙʥʘʨʫʞʠʚʘʪʴ ʮʝʣʠ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʠʭ ʩʝʣʝʢʮʠʶ, ʦʜʥʘʢʦ ʨʝʰʝʥʠʝ ʦʙ 

ʠʭ ʫʥʠʯʪʦʞʝʥʠʠ ʧʨʠʥʠʤʘʝʪ ʪʦʣʴʢʦ ʯʝʣʦʚʝʢ-ʦʧʝʨʘʪʦʨ; 

- çʯʝʣʦʚʝʢ-ʥʘʜ-ʩʠʩʪʝʤʦʡ-ʫʧʨʘʚʣʝʥʠʷè (human-on-the-loop) ï ʢ ʵʪʦʡ 

ʢʘʪʝʛʦʨʠʠ ʦʪʥʦʩʷʪʩʷ ʩʠʩʪʝʤʳ, ʩʧʦʩʦʙʥʳʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʦʙʥʘʨʫʞʠʚʘʪʴ ʠ ʚʳʙʠʨʘʪʴ ʮʝʣʠ, ʘ ʪʘʢʞʝ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʥʘ ʠʭ 

ʫʥʠʯʪʦʞʝʥʠʝ, ʥʦ ʯʝʣʦʚʝʢ-ʦʧʝʨʘʪʦʨ, ʚʳʧʦʣʥʷʶʱʠʡ ʨʦʣʴ ʥʘʙʣʶʜʘʪʝʣʷ, 
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ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʤʦʞʝʪ ʚʤʝʰʘʪʴʩʷ ʠ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʠʣʠ 

ʟʘʙʣʦʢʠʨʦʚʘʪʴ ʜʘʥʥʦʝ ʨʝʰʝʥʠʝ; 

- çʯʝʣʦʚʝʢ-ʚʥʝ-ʩʠʩʪʝʤʳ-ʫʧʨʘʚʣʝʥʠʷè (human-out-of-the-loop) ï ʢ ʵʪʦʡ 

ʢʘʪʝʛʦʨʠʠ ʦʪʥʝʩʝʥʳ ʨʦʙʦʪʳ ʩʧʦʩʦʙʥʳʝ ʦʙʥʘʨʫʞʠʚʘʪʴ, ʚʳʙʠʨʘʪʴ ʠ 

ʫʥʠʯʪʦʞʘʪʴ ʮʝʣʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʙʝʟ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. 

ʉʝʛʦʜʥʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʙʦʝʚʳʝ ʨʦʙʦʪʳ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ 

(ʫʧʨʘʚʣʷʝʤʳʝ ʫʩʪʨʦʡʩʪʚʘ) ʠ ʙʳʩʪʨʦ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ ʩʠʩʪʝʤʳ ʚʪʦʨʦʛʦ 

ʧʦʢʦʣʝʥʠʷ (ʧʦʣʫʘʚʪʦʥʦʤʥʳʝ ʫʩʪʨʦʡʩʪʚʘ). ɼʣʷ ʧʝʨʝʭʦʜʘ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʙʦʝʚʳʭ ʨʦʙʦʪʦʚ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ (ʘʚʪʦʥʦʤʥʳʭ ʫʩʪʨʦʡʩʪʚ) ʩʧʝʮʠʘʣʠʩʪʳ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʩʘʤʦʦʙʫʯʘʶʱʫʶʩʷ ʩʠʩʪʝʤʫ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ, ʚ 

ʢʦʪʦʨʦʡ ʙʫʜʫʪ ʩʦʝʜʠʥʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʩʘʤʳʭ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʣʘʩʪʠ 

ʥʘʚʠʛʘʮʠʠ, ʚʠʟʫʘʣʴʥʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʲʝʢʪʦʚ, ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, 

ʚʦʦʨʫʞʝʥʠʷ, ʥʝʟʘʚʠʩʠʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ, ʤʘʩʢʠʨʦʚʢʠ ʠ ʜʨ. ʊʘʢʠʝ ʙʦʝʚʳʝ 

ʩʠʩʪʝʤʳ ʙʫʜʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʦʧʝʨʝʞʘʪʴ ʯʝʣʦʚʝʢʘ ʚ ʩʢʦʨʦʩʪʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʚ ʣʶʙʦʡ ʩʬʝʨʝ), ʘ ʪʘʢʞʝ ʚ ʩʢʦʨʦʩʪʠ ʠ ʪʦʯʥʦʩʪʠ 

ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʠʟʤʝʥʝʥʠʷ ʦʙʩʪʘʥʦʚʢʠ [4, 5]. 

ʅʳʥʝʰʥʝʝ ʩʦʩʪʦʷʥʠʝ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʠ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʫʞʝ ʧʦʟʚʦʣʷʝʪ 

ʧʨʠʤʝʥʷʪʴ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʣʥʦʮʝʥʥʳʭ ʟʘʜʘʯ ʩ 

ʤʠʥʠʤʘʣʴʥʳʤ ʫʯʘʩʪʠʝʤ ʯʝʣʦʚʝʢʘ. ʆʜʥʘʢʦ ʢʦʥʝʯʥʦʡ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ ʧʦʣʥʘʷ 

ʟʘʤʝʥʘ ʯʝʣʦʚʝʢʘ ʥʘ ʝʛʦ ʚʠʨʪʫʘʣʴʥʫʶ ʢʦʧʠʶ ʩ ʪʘʢʠʤʠ ʞʝ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʧʦ 

ʩʢʦʨʦʩʪʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ, ʦʙʲʝʤʦʤ ʧʘʤʷʪʠ ʠ ʘʜʝʢʚʘʪʥʳʤ ʘʣʛʦʨʠʪʤʦʤ 

ʜʝʡʩʪʚʠʡ [3]. 

ʉʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʫʞʝ ʥʘʫʯʠʣʠʩʴ 

ʨʘʩʧʦʟʥʘʚʘʪʴ ʦʪʜʝʣʴʥʳʝ ʦʙʲʝʢʪʳ. ʇʦ ʧʨʦʛʥʦʟʘʤ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦʣʥʦʩʪʴʶ 

ʘʚʪʦʥʦʤʥʳʝ ʙʦʝʚʳʝ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʧʦʷʚʠʪʴʩʷ ʫʞʝ ʯʝʨʝʟ 20-30 ʣʝʪ ʠʣʠ ʜʘʞʝ 

ʨʘʥʴʰʝ. ʈʷʜ ʵʢʩʧʝʨʪʦʚ ʧʦʣʘʛʘʝʪ, ʯʪʦ ʙʫʜʫʪ ʩʦʟʜʘʥʳ ʨʦʙʦʪʳ-ʘʥʜʨʦʠʜʳ 

ʩʧʦʩʦʙʥʳʝ ʟʘʤʝʥʠʪʴ ʩʦʣʜʘʪʘ ʥʘ ʣʶʙʦʤ ʫʯʘʩʪʢʝ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ: ʥʘ ʩʫʰʝ, ʥʘ 

ʚʦʜʝ, ʧʦʜ ʚʦʜʦʡ ʠʣʠ ʚ ʚʦʟʜʫʰʥʦ-ʢʦʩʤʠʯʝʩʢʦʡ ʩʨʝʜʝ. ʇʨʠ ʵʪʦʤ ʚʳʩʢʘʟʳʚʘʶʪʩʷ 

ʦʧʘʩʝʥʠʷ, ʯʪʦ ʘʚʪʦʥʦʤʥʳʝ ʙʦʝʚʳʝ ʨʦʙʦʪʳ, ʢʘʢʠʤ ʙʳ ʩʦʚʝʨʰʝʥʥʳʤ 

ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ ʦʥʠ ʥʠ ʦʙʣʘʜʘʣʠ, ʥʝ ʩʤʦʛʫʪ, ʢʘʢ ʯʝʣʦʚʝʢ, 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʥʘʭʦʜʷʱʠʭʩʷ ʧʝʨʝʜ ʥʠʤʠ ʣʶʜʝʡ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʫʛʨʦʟʫ ʜʣʷ ʥʝʚʦʶʶʱʝʛʦ ʥʘʩʝʣʝʥʠʷ [4]. 

ɸʤʝʨʠʢʘʥʩʢʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ʩʯʠʪʘʶʪ, ʯʪʦ ʝʩʣʠ ʧʦʧʳʪʘʪʴʩʷ ʩʦʧʦʩʪʘʚʠʪʴ 

ʩʧʦʩʦʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʩ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʢʦʤʧʴʶʪʝʨʘ, ʪʦ ʪʘʢʦʡ ʢʦʤʧʴʶʪʝʨ 

ʜʦʣʞʝʥ ʧʨʦʠʟʚʦʜʠʪʴ ʧʦʨʷʜʢʘ 100 ʪʨʣʥ. ʦʧʝʨʘʮʠʡ ʚ ʩʝʢʫʥʜʫ ʠ ʦʙʣʘʜʘʪʴ 

ʜʦʩʪʘʪʦʯʥʦʡ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʴʶ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦʟʤʦʞʥʦʩʪʠ 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʪʝʭʥʠʢʠ ʚ 10 ʨʘʟ ʤʝʥʴʰʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʠʥʮʠʧʠʘʣʴʥʦ 

ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʥʘʨʘʱʠʚʘʥʠʷ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ʠ ʤʠʥʠʘʪʶʨʠʟʘʮʠʷ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʚ. ʉʝʛʦʜʥʷ ʤʠʥʠʤʘʣʴʥʳʝ ʨʘʟʤʝʨʳ 

ʧʨʦʮʝʩʩʦʨʦʚ ʥʘ ʦʩʥʦʚʝ ʢʨʝʤʥʠʝʚʳʭ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚ ʦʛʨʘʥʠʯʝʥʳ 

ʪʝʭʥʦʣʦʛʠʷʤʠ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʙʘʟʠʨʫʶʱʠʤʠʩʷ ʥʘ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ 

ʣʠʪʦʛʨʘʬʠʠ. ʀ, ʧʦ ʜʘʥʥʳʤ ʜʦʢʣʘʜʘ ʘʧʧʘʨʘʪʘ ʤʠʥʠʩʪʨʘ ʦʙʦʨʦʥʳ ʉʐɸ, ʵʪʠ 

ʧʨʝʜʝʣʴʥʳʝ ʨʘʟʤʝʨʳ ʚ 0,1 ʤʢʥ ʙʫʜʫʪ ʜʦʩʪʠʛʥʫʪʳ ʫʞʝ ʢ 2015-2020 ʛʦʜʘʤ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ ʣʠʪʦʛʨʘʬʠʠ ʤʦʞʝʪ ʩʪʘʪʴ 

ʧʨʠʤʝʥʝʥʠʝ ʦʧʪʠʯʝʩʢʠʭ, ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ ʢʚʘʥʪʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʦʟʜʘʥʠʷ 
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ʧʝʨʝʢʣʶʯʘʪʝʣʝʡ ʠ ʤʦʣʝʢʫʣʷʨʥʳʭ ʧʨʦʮʝʩʩʦʨʦʚ. ʇʦ ʤʥʝʥʠʶ ʩʧʝʮʠʘʣʠʩʪʦʚ, 

ʧʨʦʮʝʩʩʦʨʳ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʢʚʘʥʪʦʚʦʡ 

ʠʥʪʝʨʬʝʨʝʥʮʠʠ, ʤʦʛʫʪ ʫʚʝʣʠʯʠʪʴ ʩʢʦʨʦʩʪʴ ʚʳʯʠʩʣʝʥʠʡ ʚ ʪʳʩʷʯʠ ʨʘʟ, ʘ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ï ʚ ʤʠʣʣʠʦʥʳ ʨʘʟ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʠʥʪʝʨʝʩʘʭ ʩʦʟʜʘʥʠʷ 

ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʠʪʴ ʩʝʨʴʝʟʥʦʝ ʚʥʠʤʘʥʠʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʘʤ ʩʚʷʟʠ, ʢʦʪʦʨʳʝ, ʧʦ ʩʫʪʠ, ʷʚʣʷʶʪʩʷ ʢʨʠʪʠʯʝʩʢʠʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʫʩʧʝʰʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʙʝʩʧʠʣʦʪʥʳʭ ʠ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ 

ʩʨʝʜʩʪʚ [3]. 

ʂʨʦʤʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʚʠʪʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʠ ʩʠʩʪʝʤ ʩʚʟʷʠ 

ʨʘʟʚʠʪʠʝ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʘʤʳʭ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʩʦʟʜʘʥʠʷ [3]: 

- ʪʨʘʥʩʛʝʥʥʳʭ ʙʠʦʧʦʣʠʤʝʨʦʚ, ʧʨʠʤʝʥʷʶʱʠʭʩʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʫʣʴʪʨʘʣʝʛʢʠʭ, ʩʚʝʨʭʧʨʦʯʥʳʭ, ʵʣʘʩʪʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʧʦʚʳʰʝʥʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʤʘʣʦʟʘʤʝʪʥʦʩʪʠ ʜʣʷ ʢʦʨʧʫʩʦʚ ɹʇʃɸ ʠ ʜʨʫʛʠʭ 

ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ; 

- ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʦʢ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʩʪʝʤʘʭ 

ɹʇʃɸ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʢʨʳʪʠʷ ʠʟ ʥʘʥʦʯʘʩʪʠʮ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʳʭ 

ʧʦʣʠʤʝʨʦʚ ʧʦʟʚʦʣʷʶʪ ʥʘ ʠʭ ʦʩʥʦʚʝ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʩʠʩʪʝʤʫ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʢʘʤʫʬʣʷʞʘ ʜʣʷ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʩʨʝʜʩʪʚ 

ʚʦʦʨʫʞʝʥʥʦʡ ʙʦʨʴʙʳ; 

- ʤʠʢʨʦ-ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʦʙʲʝʜʠʥʷʶʱʠʭ ʚ ʩʝʙʝ 

ʤʠʢʨʦʵʣʝʢʪʨʦʥʥʳʝ ʠ ʤʠʢʨʦʤʝʭʘʥʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ; 

- ʚʦʜʦʨʦʜʥʳʭ ʜʚʠʛʘʪʝʣʝʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʩʥʠʟʠʪʴ ʰʫʤʥʦʩʪʴ 

ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ; 

- çʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚè, ʚʳʧʦʣʥʷʶʱʠʭ ʦʧʨʝʜʝʣʝʥʥʫʶ 

ʬʫʥʢʮʠʶ ʧʦʜ ʚʣʠʷʥʠʝʤ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. ʅʘʧʨʠʤʝʨ, ʜʣʷ 

ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʋʧʨʘʚʣʝʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ 

ʥʘʫʯʥʳʭ ʧʨʦʛʨʘʤʤ DARPA ʧʨʦʚʦʜʠʪ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʨʘʟʨʘʙʦʪʢʝ 

ʢʦʥʮʝʧʮʠʠ ʠʟʤʝʥʷʶʱʝʛʦʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʘ ʧʦʣʝʪʘ ʢʨʳʣʘ, ʯʪʦ 

ʧʦʟʚʦʣʠʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʪʴ ʤʘʥʝʚʨʝʥʥʦʩʪʴ ɹʇʃɸ; 

- ʤʘʛʥʠʪʥʳʭ ʥʘʥʦʯʘʩʪʠʮ, ʩʧʦʩʦʙʥʳʭ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʨʳʚ ʚ ʨʘʟʨʘʙʦʪʢʝ 

ʫʩʪʨʦʡʩʪʚ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʠʚ ʦʙʲʝʤ 

ʧʘʤʷʪʠ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ʇʦʪʝʥʮʠʘʣ ʪʝʭʥʦʣʦʛʠʠ, 

ʜʦʩʪʠʛʘʝʤʳʡ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʥʘʥʦʯʘʩʪʠʮ ʨʘʟʤʝʨʦʤ 

10-20 ʥʤ, ï 400 ɻʙʠʪ ʥʘ ʢʚ. ʩʤ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʥʳʥʝʰʥʶʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʥʝʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʨʘʟʚʠʪʠʷ 

ʤʥʦʛʠʭ ʧʨʦʝʢʪʦʚ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ ʦʪʨʘʩʣʷʭ, ʚʦʝʥʥʦʝ 

ʨʫʢʦʚʦʜʩʪʚʦ ʚʝʜʫʱʠʭ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ, ʧʨʦʚʦʜʠʪ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʫʶ, 

ʜʦʣʛʦʩʨʦʯʥʫʶ ʧʦʣʠʪʠʢʫ ʚ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʠ ʙʝʩʧʠʣʦʪʥʳʭ ʩʨʝʜʩʪʚ ʚʦʦʨʫʞʝʥʥʦʡ ʙʦʨʴʙʳ, ʨʘʩʩʯʠʪʳʚʘʷ 

ʥʝ ʪʦʣʴʢʦ ʩʦʭʨʘʥʠʪʴ ʣʠʯʥʳʡ ʩʦʩʪʘʚ, ʩʜʝʣʘʪʴ ʧʨʦʚʝʜʝʥʠʝ ʚʩʝʭ ʙʦʝʚʳʭ ʠ 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʟʘʜʘʯ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʤ, ʥʦ ʠ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʨʘʟʨʘʙʦʪʘʪʴ 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʠ ʵʬʬʝʢʪʠʚʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʙʦʨʴʙʳ ʩ ʪʝʨʨʦʨʠʟʤʦʤ ʠ ʠʨʨʝʛʫʣʷʨʥʳʤʠ ʫʛʨʦʟʘʤʠ, ʘ ʪʘʢʞʝ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʠ ʙʫʜʫʱʠʭ ʦʧʝʨʘʮʠʡ [3]. 
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ʇʣʘʥʘʤʠ ʨʦʙʦʪʠʟʘʮʠʠ ʚʦʦʨʫʞʝʥʥʳʭ ʩʠʣ ʉʐɸ ʧʨʝʜʫʩʤʦʪʨʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪ ʧʦ ʧʘʨʘʤʝʪʨʘʤ ʨʦʙʦʪʦʪʝʭʥʠʢʠ:  

- ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʝ;  

- ʚʦʟʤʦʞʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʩʣʦʞʥʳʭ ʫʩʣʦʚʠʷʭ;  

- ʩʧʦʩʦʙʳ ʠʟʣʫʯʝʥʠʷ ʩʠʛʥʘʣʘ;  

- ʩʪʨʫʢʪʫʨʳ ʧʨʦʪʦʢʦʣʦʚ ʩʚʷʟʠ;  

- ʩʠʩʪʝʤʳ ʦʧʠʩʘʥʠʷ ʦʙʲʝʢʪʦʚ;  

- ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʯʝʣʦʚʝʢʘ;  

- ʚʟʘʠʤʦʩʚʷʟʴ ʯʝʣʦʚʝʢʘ ʩ ʨʦʙʦʪʦʤ;  

- ʥʘʚʠʛʘʮʠʷ;  

- ʧʨʝʦʜʦʣʝʥʠʝ ʧʨʝʧʷʪʩʪʚʠʡ;  

- ʧʨʠʚʦʜʳ ʫʩʪʨʦʡʩʪʚ ʠ ʤʝʭʘʥʠʟʤʦʚ;  

- ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʘʥʠʧʫʣʷʪʦʨʦʚ.  

ʉʘʤʦʡ ʩʣʦʞʥʦʡ ʠ ʥʝʦʜʥʦʟʥʘʯʥʦʡ ʧʨʦʙʣʝʤʦʡ ʥʘ ʧʫʪʠ ʩʦʟʜʘʥʠʷ ʧʦʣʥʦʩʪʴʶ 

ʘʚʪʦʥʦʤʥʳʭ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʚʦʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʣʝʛʠʪʠʤʥʦʩʪʴ ʠ ʤʦʨʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʤʘʰʠʥʝ ʧʨʘʚʘ ʥʘ ʫʙʠʡʩʪʚʦ 

ʯʝʣʦʚʝʢʘ. ʆʜʥʘʢʦ ʵʪʦ ï ʤʦʨʘʣʴʥʘʷ ʧʨʦʙʣʝʤʘ, ʧʨʦʙʣʝʤʘ ʯʝʣʦʚʝʢʘ, ʥʦ ʥʠʢʘʢ ʥʝ 

ʨʦʙʦʪʘ, ʥʝ ʧʨʦʙʣʝʤʘ ʪʝʭʥʦʣʦʛʠʠ. ʆʜʥʠʤ ʠʟ ʚʘʨʠʘʥʪʦʚ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ 

ʤʦʞʝʪ ʩʪʘʪʴ ʥʝʩʤʝʨʪʝʣʴʥʦʝ ʦʨʫʞʠʝ ʚ ʘʨʩʝʥʘʣʝ ʦʙʣʘʜʘʶʱʝʛʦ ʠʩʢʫʩʩʪʚʝʥʥʳʤ 

ʠʥʪʝʣʣʝʢʪʦʤ ʙʦʝʚʦʛʦ ʨʦʙʦʪʘ, ʩʧʦʩʦʙʥʦʛʦ ʜʝʡʩʪʚʦʚʘʪʴ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʥʦʤʥʦ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʯʝʣʦʚʝʢʘ [6].  

ʂʨʦʤʝ ʪʦʛʦ, ʨʘʟʚʠʪʠʝ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʜʝʣʘʝʪ ʘʢʪʫʘʣʴʥʳʤʠ ʨʷʜ ʥʦʚʳʭ 

ʟʘʜʘʯ ʯʝʣʦʚʝʢʦ-ʤʘʰʠʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʊʘʢ, ʚ ʚʦʦʨʫʞʝʥʥʳʭ ʩʠʣʘʭ ʉʐɸ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʢʦʥʮʝʧʮʠʠ ʧʨʠʤʝʥʝʥʠʷ ʘʚʪʦʥʦʤʥʳʭ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʚʦʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ çʩʦʟʜʘʥʠʝ 

ʧʘʨʪʥʝʨʩʪʚʘ ʤʝʞʜʫ ʣʶʜʴʤʠ ʠ ʨʦʙʦʪʘʤʠ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʠʤ ʨʘʙʦʪʘʪʴ ʚ ʨʘʤʢʘʭ 

ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʦʤʘʥʜè. ɺ ʨʘʤʢʘʭ ʵʪʠʭ ʢʦʥʮʝʧʮʠʡ ʧʨʦʨʘʙʘʪʳʚʘʶʪʩʷ 

ʚʘʨʠʘʥʪʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʦʝʚʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʙʫʜʫʪ ʚʭʦʜʠʪʴ 150 ʩʦʣʜʘʪ ʠ ʦʬʠʮʝʨʦʚ ʠ ʦʢʦʣʦ 2000 ʨʦʙʦʪʦʚ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʩʪʘʝʪ ʠ ʜʨʫʛʘʷ ʧʨʦʙʣʝʤʘ: ʢʘʢ ʠ ʢʘʢʠʤʠ 

ʩʨʝʜʩʪʚʘʤʠ ʚʦʝʚʘʪʴ ʩ ʧʦʜʦʙʥʦʡ çʩʠʥʝʨʛʝʪʠʯʝʩʢʦʡ ʢʦʤʘʥʜʦʡè ʩʦʣʜʘʪ ʠ 

ʨʦʙʦʪʦʚ [6]. 

ʈʦʙʦʪʠʟʘʮʠʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʤʝʥʷʝʪ ʥʝ ʪʦʣʴʢʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ 

ʩʪʨʫʢʪʫʨʫ ʠ ʪʘʢʪʠʢʫ ʜʝʡʩʪʚʠʡ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʥʦ ʠ ʟʘʪʨʘʛʠʚʘʝʪ ʨʷʜ ʚʘʞʥʳʭ 

ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʢ ʧʦʨʦʞʜʝʥʥʳʤ 

ʨʦʙʦʪʠʟʘʮʠʝʡ ʚʳʟʦʚʘʤ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʩʦʮʠʘʣʴʥʳʭ ʨʦʣʝʡ ʚ ʚʦʠʥʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ. ʋʞʝ ʩʝʡʯʘʩ ʧʨʦʷʚʣʷʶʪʩʷ 

ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʦʚʳʤ ʚʠʜʦʤ ʩʦʮʠʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ: çʯʝʣʦʚʝʢè ï 

çʘʚʪʦʥʦʤʥʳʡ ʙʦʝʚʦʡ ʨʦʙʦʪ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤè. ʈʦʙʦʪʠʟʘʮʠʷ 

ʧʝʨʝʚʦʜʠʪ çʞʠʚʳʭè ʚʦʝʥʥʦʩʣʫʞʘʱʠʭ ʠʟ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ ʧʦʥʷʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʚʦʡʥʳ ʢʘʢ ʙʦʨʴʙʳ ʯʝʣʦʚʝʢʘ ʧʨʦʪʠʚ ʯʝʣʦʚʝʢʘ ʚ ʧʣʦʩʢʦʩʪʴ ʙʦʨʴʙʳ ʯʝʣʦʚʝʢʘ 

ʧʨʦʪʠʚ çʨʘʟʫʤʥʦʡ ʤʘʰʠʥʳè, ʥʘʮʝʣʝʥʥʦʡ ʥʘ ʫʙʠʡʩʪʚʦ ʣʶʜʝʡ. ɺ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ 

ʦʪʜʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʧʦʪʨʝʙʫʝʪ ʥʝ ʪʦʣʴʢʦ ʦʨʛʘʥʠʟʘʮʠʷ ʩʦʚʤʝʩʪʥʳʭ ʜʝʡʩʪʚʠʡ 

ʨʦʙʦʪʦʚ ʠ ʣʶʜʝʡ ʥʘ ʧʦʣʝ ʙʦʷ, ʥʦ ʠ ʧʨʦʙʣʝʤʘ ʩʦʚʤʝʩʪʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʠ 

ʩʦʚʤʝʩʪʥʦʡ ʙʦʝʚʦʡ ʧʦʜʛʦʪʦʚʢʠ ʣʶʜʝʡ ʠ ʨʦʙʦʪʦʚ ʚʥʝ ʵʪʦʛʦ ʚʨʝʤʝʥʠ [7]. 
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ɽʱʝ ʦʜʥʦʡ ʩʣʦʞʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʢʦʤʤʫʥʠʢʘʮʠʠ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʤʝʞʜʫ ʣʶʜʴʤʠ-ʠʩʧʦʣʥʠʪʝʣʷʤʠ ʠ ʨʦʙʦʪʘʤʠ-ʢʦʤʘʥʜʠʨʘʤʠ. 

ʇʨʦʙʣʝʤʘ ʤʦʞʝʪ ʫʩʫʛʫʙʣʷʪʴʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʴʶ ʘʜʘʧʪʠʨʦʚʘʥʥʦʩʪʠ 

ʨʦʙʦʪʦʚ ʢ ʩʦʚʤʝʩʪʥʳʤ ʜʝʡʩʪʚʠʷʤ ʩ ʣʶʜʴʤʠ. ʅʝʩʦʤʥʝʥʥʦ, ʥʘ ʵʪʦʡ ʧʦʯʚʝ ʤʦʛʫʪ 

ʚʦʟʥʠʢʘʪʴ ʥʝ ʪʦʣʴʢʦ ʪʨʝʥʠʷ, ʥʦ ʠ ʦʪʢʨʳʪʘʷ ʢʦʥʬʨʦʥʪʘʮʠʷ [7]. 

ʅʝ ʤʝʥʝʝ ʩʣʦʞʥʦʡ ʤʦʞʝʪ ʩʪʘʪʴ ʠ ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʘʜʘʧʪʘʮʠʷ 

ʚʦʝʥʥʦʩʣʫʞʘʱʠʭ-ʣʶʜʝʡ, ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʚʰʠʭ ʥʘ ʧʦʣʝ ʙʦʷ ʩ 

ʙʦʝʚʳʤʠ ʨʦʙʦʪʘʤʠ ʢʘʢ ʩʦʶʟʥʠʢʘʤʠ ʠ ʢʘʢ ʧʨʦʪʠʚʥʠʢʘʤʠ. ʊʘʢ, ʚ ʭʦʜʝ ʘʢʪʠʚʥʦʛʦ 

ʚʥʝʜʨʝʥʠʷ ʨʦʙʦʪʦʚ ʚ ʩʦʩʪʘʚ ʛʨʫʧʧʠʨʦʚʦʢ ʘʤʝʨʠʢʘʥʩʢʠʭ ʚʦʡʩʢ ʚ ɸʬʛʘʥʠʩʪʘʥʝ ʠ 

ʀʨʘʢʝ ʪʘʢʞʝ ʠʟʚʝʩʪʥʦ ʥʝʤʘʣʦ ʩʣʫʯʘʝʚ ʧʨʠʚʷʟʘʥʥʦʩʪʠ ʚʦʝʥʥʦʩʣʫʞʘʱʠʭ ʢ ʩʚʦʠʤ 

çʧʦʜʰʝʬʥʳʤè ʨʦʙʦʪʘʤ, ʘ ʪʘʢʞʝ ʢ ʚʦʩʧʨʠʷʪʠʶ ʠʭ ʢʘʢ ʩʚʦʠʭ ʙʦʝʚʳʭ ʪʦʚʘʨʠʱʝʡ 

ʠʣʠ ʪʘʣʠʩʤʘʥʦʚ. ɹʫʜʫʱʝʝ ʘʢʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʦʝʥʥʦʩʣʫʞʘʱʠʭ ʩ 

ʘʚʪʦʥʦʤʥʳʤʠ ʨʦʙʦʪʘʤʠ, ʦʙʣʘʜʘʶʱʠʭ ʨʘʟʚʠʪʳʤ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ, 

ʤʦʞʝʪ ʪʦʣʴʢʦ ʫʩʫʛʫʙʠʪʴ ʧʨʦʙʣʝʤʫ [7]. 

ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʦʨʠʪʝʪʦʚ ʚ ʨʘʟʚʠʪʠʠ ʚʦʦʨʫʞʝʥʥʳʭ ʩʠʣ ʨʘʟʚʠʪʳʭ 

ʩʪʨʘʥ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʙʦʝʚʳʭ ʨʦʙʦʪʦʚ ʠ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ 

ʚʦʟʜʫʰʥʦʛʦ, ʥʘʟʝʤʥʦʛʦ ʠ ʤʦʨʩʢʦʛʦ ʙʘʟʠʨʦʚʘʥʠʷ. ɿʘ ʧʦʩʣʝʜʥʠʝ 20 ʣʝʪ ʪʘʢʠʝ 

ʩʪʨʘʥʳ, ʢʘʢ ʉʐɸ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ʌʨʘʥʮʠʷ, ɻʝʨʤʘʥʠʷ, ʂʠʪʘʡ ʠ ʀʟʨʘʠʣʴ ʚ 20-

30 ʨʘʟ ʫʚʝʣʠʯʠʣʠ ʦʙʲʝʤʳ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʚʦʝʥʥʳʭ ʅʀʆʂʈ ʧʦ ʩʦʟʜʘʥʠʶ 

ʙʦʝʚʳʭ ʨʦʙʦʪʦʚ ʠ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ. ɹʝʩʩʧʦʨʥʳʤ ʤʠʨʦʚʳʤ 

ʣʠʜʝʨʦʤ ʠ ʠʥʠʮʠʘʪʦʨʦʤ ʢʨʫʧʥʳʭ ʚʦʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʶʪʩʷ 

ʉʐɸ (ʠʭ ʜʦʣʷ ʨʘʙʦʪ ʩʦʩʪʘʚʣʷʝʪ 65-75% ʦʙʱʝʛʦ ʤʠʨʦʚʦʛʦ ʦʙʲʝʤʘ). ʂ 

ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʠʤʝʥʥʦ ʉʐɸ ʜʦʙʠʣʠʩʴ ʥʘʠʙʦʣʝʝ ʦʱʫʪʠʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʩʦʟʜʘʥʠʷ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʚʦʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ʈʘʟʚʠʪʠʶ ʚʦʝʥʥʦʡ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʚ ʉʐɸ ʩʧʦʩʦʙʩʪʚʫʝʪ ʜʦʣʛʦʩʨʦʯʥʦʝ 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʚʦʜʠʤʳʭ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʨʘʙʦʪ. ɽʱʝ ʚ 

1988 ʛʦʜʫ ʄʠʥʠʩʪʝʨʩʪʚʦ ʦʙʦʨʦʥʳ ʉʐɸ ʚ ʨʘʤʢʘʭ ʩʧʝʮʠʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʠʥʠʮʠʠʨʦʚʘʣʦ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʪʦʨʳʭ ʜʦʣʞʥʦ 

ʙʳʣʦ ʩʪʘʪʴ ʩʦʟʜʘʥʠʝ ʙʦʝʚʳʭ ʨʦʙʦʪʦʚ. ɿʘ 20 ʧʦʩʣʝʜʫʶʱʠʭ ʣʝʪ ʥʘ ʩʚʝʪ ʧʦʷʚʠʣʦʩʴ 

ʙʦʣʝʝ 200 ʧʨʦʪʦʪʠʧʦʚ ʙʦʝʚʳʭ ʤʘʰʠʥ, ʩʧʦʩʦʙʥʳʭ ʚʝʩʪʠ ʚʦʝʥʥʳʝ ʜʝʡʩʪʚʠʷ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʣʠ ʧʦ ʢʦʤʘʥʜʘʤ ʦʧʝʨʘʪʦʨʘ, ʫʧʨʘʚʣʷʶʱʝʛʦ ʠʤʠ ʜʠʩʪʘʥʮʠʦʥʥʦ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʨʦʙʦʪʦʚ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʧʘʪʨʫʣʠʨʦʚʘʥʠʷ, ʚʝʜʝʥʠʷ ʨʘʟʚʝʜʢʠ, 

ʨʘʟʤʠʥʠʨʦʚʘʥʠʷ, ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʚʦʝʥʥʳʭ ʮʝʣʝʡ. ʅʝʢʦʪʦʨʳʝ 

ʦʙʨʘʟʮʳ ʩʧʦʩʦʙʥʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʦʙ ʦʪʢʨʳʪʠʠ ʦʛʥʷ ʧʦ 

ʧʨʦʪʠʚʥʠʢʫ [8, 9, 10]. 

ɺ ʧʣʘʥʘʭ ʠ ʧʨʦʛʨʘʤʤʘʭ ʨʘʟʚʠʪʠʷ ʚʦʝʥʥʦʡ ʨʦʙʦʪʦʪʝʭʥʠʢʠ Unmanned 

Vehicles (UV) ʄʠʥʠʩʪʝʨʩʪʚʦ ʦʙʦʨʦʥʳ ʉʐɸ ʚʳʜʝʣʷʝʪ ʩʣʝʜʫʶʱʠʝ ʢʘʪʝʛʦʨʠʠ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʥʘ ʠʭ ʦʩʥʦʚʝ [10]: 

- ʙʝʩʧʠʣʦʪʥʳʝ ʣʝʪʘʪʝʣʴʥʳʝ ʘʧʧʘʨʘʪʳ (ɹʇʃɸ) ï Unmanned Air Vehicles 

(UAV);  

- ʤʦʙʠʣʴʥʳʝ ʥʘʟʝʤʥʳʝ ʨʦʙʦʪʳ (ʄʅʈ) ï Unmanned Ground Vehicles 

(UGV); 

- ʙʝʟʵʢʠʧʘʞʥʳʝ ʥʘʚʦʜʥʳʝ ʧʣʘʪʬʦʨʤʳ (ʙʝʟʵʢʠʧʘʞʥʳʝ ʥʘʜʚʦʜʥʳʝ 

ʢʦʨʘʙʣʠ ʠ ʤʘʣʦʤʝʨʥʳʝ ʩʫʜʘ ï ɹʅʂ) ï Unmanned Surface Vehicles 

(USV); 

http://sccs.intelgr.com/
http://sccs.intelgr.com/archive/2016-02/05-Makarenko.pdf


 
ȷɎɗɘɋɒɡ əɕɖɆɈɑɋɓɎɥ, ɗɈɥɍɎ Ɏ ɇɋɍɔɕɆɗɓɔɗɘɎ ɷ 2. 201 6 

 Systems of Control, Communication an d Security  sccs.intelgr.com  
 

 

 
URL: http://sccs.intelgr.com/archive/2016 -02/04-Makarenko.pdf 

 
 

 
 

81 

- ʥʝʦʙʠʪʘʝʤʳʝ ʧʦʜʚʦʜʥʳʝ ʘʧʧʘʨʘʪʳ (ʅʇɸ) ï Unmanned Underwater 

Vehicles (UUV), ʢʦʪʦʨʳʝ ʜʝʣʷʪʩʷ ʥʘ: 

o ʜʠʩʪʘʥʮʠʦʥʥʦ-ʫʧʨʘʚʣʷʝʤʳʝ ʅʇɸ (Remotely Operated Vehicles ï 

ROV);  

o ʘʚʪʦʥʦʤʥʳʝ ʅʇɸ (Autonomous Underwater Vehicles ï AUV).  

ɺ ʜʝʢʘʙʨʝ 2007 ʛʦʜʘ ʙʳʣʠ ʫʪʚʝʨʞʜʝʥʳ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ 

ʙʝʟʵʢʠʧʘʞʥʳʭ ʠ ʙʝʩʧʠʣʦʪʥʳʭ ʩʠʩʪʝʤ (Unmanned Systems Roadmap) ʥʘ 2007-

2032 ʛʛ., ʦʧʨʝʜʝʣʷʶʱʠʝ ʮʝʣʠ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʩʦʟʜʘʥʠʷ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ ʥʘʟʝʤʥʦʛʦ, ʤʦʨʩʢʦʛʦ ʠ ʚʦʟʜʫʰʥʦʛʦ ʙʘʟʠʨʦʚʘʥʠʷ [1]. 

ɺ ʉʐɸ ʨʦʙʦʪʠʟʘʮʠʷ ɺʦʦʨʫʞʝʥʥʳʭ ʩʠʣ ʚʦʟʚʝʜʝʥʘ ʚ ʨʘʥʛ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʦʣʠʪʠʢʠ. ɸʤʝʨʠʢʘʥʮʳ ʥʘʤʝʨʝʥʳ ʧʦʩʪʝʧʝʥʥʦ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʧʨʘʢʪʠʢʠ, ʢʦʛʜʘ 

ʦʜʥʘ ʩʠʩʪʝʤʘ ʦʨʫʞʠʷ ʟʘʤʝʥʷʝʪʩʷ ʥʘ ʥʦʚʫʶ, ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʫʶ, ʠ ʧʝʨʝʡʪʠ ʢ 

ʨʘʟʨʘʙʦʪʢʝ ʮʝʣʳʭ ʢʦʤʧʣʝʢʩʦʚ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ, ʟʘʤʝʥʷʶʱʠʭ ʠʣʠ 

ʜʦʧʦʣʥʷʶʱʠʭ ʜʝʩʷʪʢʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʦʨʫʞʠʷ [9].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ɺʦʦʨʫʞʝʥʥʳʝ ʩʠʣʳ ʉʐɸ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪ 

ʚʦʝʥʥʳʭ ʨʦʙʦʪʦʚ ʧʨʠ ʚʝʜʝʥʠʠ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ ʚ ʚʦʝʥʥʳʭ ʢʦʥʬʣʠʢʪʘʭ 

ʥʦʚʝʡʰʝʛʦ ʧʝʨʠʦʜʘ. ʊʘʢ, ʚ ʀʨʘʢʝ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ 365 ʝʜʠʥʠʮ ʨʦʙʦʪʦʚ 

ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 32 ʪʠʧʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠʤʝʥʝʥʠʝ ʜʠʩʪʘʥʮʠʦʥʥʦ-

ʫʧʨʘʚʣʷʝʤʳʭ ʠʥʞʝʥʝʨʥʳʭ ʤʘʰʠʥ ʧʨʠ ʨʘʟʤʠʥʠʨʦʚʘʥʠʠ ʤʠʥʥʳʭ ʧʦʣʝʡ 

ʧʦʟʚʦʣʠʣʦ ʚ 2-3 ʨʘʟʘ ʫʚʝʣʠʯʠʪʴ ʪʝʤʧ ʥʘʩʪʫʧʣʝʥʠʝ ʚʦʡʩʢ ʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʦʢʨʘʪʠʪʴ ʧʦʪʝʨʠ ʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɹʇʃɸ ʜʣʷ 

ʚʝʜʝʥʠʷ ʪʘʢʪʠʯʝʩʢʦʡ ʨʘʟʚʝʜʢʠ ʚ ʭʦʜʝ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ ʚ ɸʬʛʘʥʠʩʪʘʥʝ ʠ ʀʨʘʢʝ 

ʧʦʟʚʦʣʠʣʦ ʨʝʟʢʦ ʩʦʢʨʘʪʠʪʴ ʩʨʦʢʠ ʧʨʦʚʝʜʝʥʠʷ ʙʦʝʚʦʡ ʩʪʘʜʠʠ ʦʧʝʨʘʮʠʠ [1]. 

ɼʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʦʩʥʦʚʥʳʝ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʝ ʩʨʝʜʩʪʚʘ 

ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ FCS (Future Combat System), ʢʦʪʦʨʘʷ 

ʷʚʣʷʣʘʩʴ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʧʦʣʥʦʤʘʩʰʪʘʙʥʦʡ ʧʨʦʛʨʘʤʤʳ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʪʝʭʥʠʢʠ ʠ ʚʦʦʨʫʞʝʥʠʷ ʩʫʭʦʧʫʪʥʳʭ ʚʦʡʩʢ ʉʐɸ. ɺ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ 

ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʨʘʟʨʘʙʦʪʢʘ [3]:  

- ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʭ ʩʠʛʥʘʣʠʟʘʮʠʦʥʥʳʭ ʧʨʠʙʦʨʦʚ; 

- ʘʚʪʦʥʦʤʥʦʡ ʨʘʢʝʪʥʦʡ ʠ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʦ-ʫʜʘʨʥʦʡ ʩʠʩʪʝʤ; 

- ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ;  

- ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʦ-ʜʦʟʦʨʥʳʭ, ʫʜʘʨʥʦ-ʰʪʫʨʤʦʚʳʭ, ʧʦʨʪʘʪʠʚʥʳʭ 

ʜʠʩʪʘʥʮʠʦʥʥʦ ʫʧʨʘʚʣʷʝʤʳʭ, ʘ ʪʘʢʞʝ ʣʝʛʢʠʭ ʜʠʩʪʘʥʮʠʦʥʥʦ 

ʫʧʨʘʚʣʷʝʤʳʭ ʤʘʰʠʥ ʠʥʞʝʥʝʨʥʦʛʦ ʠ ʪʳʣʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ɺʩʝ ʵʪʠ ʫʩʪʨʦʡʩʪʚʘ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʦʙʲʝʜʠʥʠʪ ɹʝʜʠʥʦʡ ʩʠʩʪʝʤʦʡ ʙʦʝʚʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ, ʢʦʥʪʨʦʣʷ, ʩʚʷʟʠ, ʨʘʟʚʝʜʢʠ ʠ ʥʘʙʣʶʜʝʥʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʪʜʝʣʴʥʳʝ 

ʵʣʝʤʝʥʪʳ ʩʤʦʛʣʠ ʙʳ ʦʙʤʝʥʠʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ 

ʚʨʝʤʝʥʠ [9]. 

ʆʜʥʘʢʦ ʨʦʙʦʪʠʟʘʮʠʷ ʚʦʦʨʫʞʝʥʥʳʭ ʩʠʣ ʠʤʝʝʪ ʨʷʜ ʩʝʨʴʝʟʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ, 

ʩ ʢʦʪʦʨʳʤʠ ʚʳʥʫʞʜʝʥʳ ʩʯʠʪʘʪʴʩʷ ʜʘʞʝ ʩʘʤʳʝ ʙʦʛʘʪʳʝ ʠ ʨʘʟʚʠʪʳʝ ʩʪʨʘʥʳ. ʊʘʢ, 

ʚ 2009 ʛ. ʉʐɸ ʧʨʠʦʩʪʘʥʦʚʠʣʠ ʧʣʘʥʦʚʫʶ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʛʨʘʤʤʳ FCS ʥʘʯʘʪʫʶ 

ʚ 2003 ʛ. ʧʦ ʧʨʠʯʠʥʝ ʬʠʥʘʥʩʦʚʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. 

ʉ ʤʘʷ 2003 ʛ. ʧʦ ʜʝʢʘʙʨʴ 2006 ʛ. ʩʪʦʠʤʦʩʪʴ ʧʨʦʛʨʘʤʤʳ ʟʘʢʫʧʦʢ ʜʣʷ FCS 

ʚʳʨʦʩʣʘ ʩ 91,4 ʤʣʨʜ. ʜʦʣʣ. ʜʦ 160,9 ʤʣʨʜ. ʜʦʣʣ. ɿʘ ʪʦʪ ʞʝ ʩʨʦʢ ʫʜʘʣʦʩʴ 

ʨʝʘʣʠʟʦʚʘʪʴ ʣʠʰʴ 2 ʪʝʭʥʦʣʦʛʠʠ ʠʟ 44 ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ. ʆʙʱʘʷ ʩʪʦʠʤʦʩʪʴ 
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ʧʨʦʛʨʘʤʤʳ ʚ 2006 ʛ. ʦʮʝʥʠʚʘʣʘʩʴ ʚ 203,3-233,9 ʤʣʨʜ. ʜʦʣʣ., ʟʘʪʝʤ ʦʥʘ ʚʦʟʨʦʩʣʘ 

ʜʦ ʧʦʯʪʠ 340 ʤʣʨʜ. ʜʦʣʣ., ʠʟ ʢʦʪʦʨʳʭ 125 ʤʣʨʜ. ʜʦʣʣ. ʧʣʘʥʠʨʦʚʘʣʦʩʴ ʧʦʪʨʘʪʠʪʴ 

ʥʘ ʅʀʆʂʈ. ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʧʦʩʣʝ ʠʟʨʘʩʭʦʜʦʚʘʥʠʷ ʙʦʣʝʝ 18 ʤʣʨʜ. ʜʦʣʣ. 

ʧʨʦʛʨʘʤʤʘ FCS ʙʳʣʘ ʦʩʪʘʥʦʚʣʝʥʘ, ʭʦʪʷ ʧʦ ʧʣʘʥʘʤ ʢ 2015 ʛ. ʪʨʝʪʴ ʙʦʝʚʦʡ ʤʦʱʠ 

ʘʨʤʠʠ ʉʐɸ ʜʦʣʞʥʳ ʙʳʣʠ ʩʦʩʪʘʚʣʷʪʴ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ [11, 12]. 

ʂʨʦʤʝ ʬʠʥʘʥʩʦʚʳʭ ʩʣʦʞʥʦʩʪʝʡ ʨʦʙʦʪʠʟʘʮʠʠ, ʥʝʷʩʥʳʤ ʦʩʪʘʝʪʩʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʠʣʠ ʩʦʚʤʝʩʪʥʳʭ ʯʝʣʦʚʝʢʦ-

ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʚ ʙʦʶ ʩ ʧʨʦʪʠʚʥʠʢʦʤ, ʨʘʩʧʦʣʘʛʘʶʱʠʤ 

ʙʦʣʴʰʠʤ ʘʨʩʝʥʘʣʦʤ ʩʨʝʜʩʪʚ ʈʕɹ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʨʫʞʠʷ [8]. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʨʦʮʝʩʩ ʨʦʙʦʪʠʟʘʮʠʠ ɺʦʦʨʫʞʝʥʥʳʭ ʩʠʣ ʉʐɸ 

ʧʨʦʜʦʣʞʘʝʪʩʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʨʦʛʨʘʤʤʘ FCS ʙʳʣʘ ʟʘʢʨʳʪʘ, ʨʘʟʨʘʙʦʪʢʘ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ ʚʦʦʨʫʞʝʥʥʦʡ ʙʦʨʴʙʳ, ʚʢʣʶʯʘʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʩʚʷʟʠ, ʘ ʪʘʢʞʝ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʠ ʙʝʩʧʠʣʦʪʥʳʭ ʩʨʝʜʩʪʚ, ʙʳʣʘ 

ʩʦʭʨʘʥʝʥʘ ʚ ʨʘʤʢʘʭ ʥʦʚʦʡ ʧʨʦʛʨʘʤʤʳ ʤʦʜʝʨʥʠʟʘʮʠʠ ʙʦʝʚʳʭ ʙʨʠʛʘʜʥʳʭ ʛʨʫʧʧ 

(Brigade Combat Team Modernization) [3].  

ɺ ʢʦʥʮʝ 2010 ʛʦʜʘ ʤʠʥʠʩʪʝʨʩʪʚʦ ʦʙʦʨʦʥʳ ʉʐɸ ʦʙʥʘʨʦʜʦʚʘʣʦ çʇʣʘʥ 

ʨʘʟʚʠʪʠʷ ʠ ʠʥʪʝʛʨʘʮʠʠ ʘʚʪʦʥʦʤʥʳʭ ʩʠʩʪʝʤ ʥʘ 2011-2036 ʛʦʜʳè. ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ 

ʜʦʢʫʤʝʥʪʫ, ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʜʫʰʥʳʭ, ʥʘʟʝʤʥʳʭ ʠ ʧʦʜʚʦʜʥʳʭ ʘʚʪʦʥʦʤʥʳʭ ʩʠʩʪʝʤ 

ʙʫʜʝʪ ʟʘʤʝʪʥʦ ʫʚʝʣʠʯʝʥʦ, ʧʨʠʯʝʤ ʧʝʨʝʜ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʩʪʘʚʷʪʩʷ ʟʘʜʘʯʠ 

ʩʥʘʯʘʣʘ ʥʘʜʝʣʠʪʴ ʵʪʠ ʘʧʧʘʨʘʪʳ çʧʦʜʥʘʜʟʦʨʥʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴʶè (ʪʦ ʝʩʪʴ, 

ʠʭ ʜʝʡʩʪʚʠʷ ʢʦʥʪʨʦʣʠʨʫʝʪ ʯʝʣʦʚʝʢ), ʘ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ï ʠ çʧʦʣʥʦʡ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴʶè. ʇʨʠ ʵʪʦʤ ʩʧʝʮʠʘʣʠʩʪʳ ɺɺʉ ʉʐɸ ʧʦʣʘʛʘʶʪ, ʯʪʦ 

ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʚ ʭʦʜʝ ʙʦʷ ʙʫʜʝʪ ʩʧʦʩʦʙʝʥ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ, ʥʝ ʥʘʨʫʰʘʶʱʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ [11, 12]. 

ʂ 2016 ʛʦʜʫ ʫʞʝ ʨʘʟʨʘʙʦʪʘʥʦ ʦʢʦʣʦ 20 ʜʠʩʪʘʥʮʠʦʥʥʦ ʫʧʨʘʚʣʷʝʤʳʭ 

ʥʘʟʝʤʥʳʭ ʤʘʰʠʥ ʜʣʷ ɺʦʦʨʫʞʝʥʥʳʭ ʩʠʣ ʉʐɸ. ʇʨʠ ʵʪʦʤ, ʠ ɺɺʉ ʠ ɺʄʉ 

ʨʘʙʦʪʘʶʪ ʥʘʜ ʧʨʠʤʝʨʥʦ ʪʘʢʠʤ ʞʝ ʢʦʣʠʯʝʩʪʚʦʤ ʚʦʟʜʫʰʥʳʭ, ʥʘʜʚʦʜʥʳʭ ʠ 

ʧʦʜʚʦʜʥʳʭ ʩʠʩʪʝʤ [11, 12].  

ʆʙʩʫʞʜʘʝʪʩʷ ʠʜʝʷ ʩʦʚʤʝʩʪʥʦʛʦ ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ ʧʝʭʦʪʥʳʭ ʠ ʩʧʝʮʠʘʣʴʥʳʭ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʣʶʜʴʤʠ ʠ ʨʦʙʦʪʘʤʠ. ɼʨʫʛʘʷ ʠʜʝʷ ï ʢʦʤʧʣʝʢʩʠʨʦʚʘʪʴ 

ʦʪʨʘʙʦʪʘʥʥʳʝ ʠ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ. ʅʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʩʘʤʦʣʝʪʳ ʠ ʢʦʨʘʙʣʠ ʚ ʢʘʯʝʩʪʚʝ çʧʣʘʪʬʦʨʤ-ʤʘʪʦʢè ʜʣʷ ʛʨʫʧʧ ʚʦʟʜʫʰʥʳʭ ʠ 

ʤʦʨʩʢʠʭ ʙʝʩʧʠʣʦʪʥʳʭ ʘʧʧʘʨʘʪʦʚ, ʯʪʦ ʠʟʤʝʥʠʪ ʪʘʢʪʠʢʫ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ 

ʫʚʝʣʠʯʠʪ ʠʭ ʚʦʟʤʦʞʥʦʩʪʠ [11, 12]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʳʪ ʨʦʙʦʪʠʟʘʮʠʠ ɺʦʦʨʫʞʝʥʥʳʭ ʩʠʣ ʥʘ ʧʨʠʤʝʨʝ ʉʐɸ, 

ʧʦʢʘʟʘʣ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʘ ʚʦʝʥʥʳʭ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ï ʩʣʦʞʥʝʡʰʘʷ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʟʘʜʘʯʘ, ʪʨʝʙʫʶʱʘʷ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʠ ʦʙʲʝʤʥʦʛʦ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ. ʊʘʢ ʠ ʥʝ ʩʫʤʝʚ ʩʦʟʜʘʪʴ ʩʠʩʪʝʤʫ FCS, ʘʤʝʨʠʢʘʥʮʳ ʦʪʜʘʣʠ 

ʧʨʝʜʧʦʯʪʝʥʠʝ ʩʤʝʰʘʥʥʳʤ ʩʠʩʪʝʤʘʤ ï çʯʝʣʦʚʝʢ+ʨʦʙʦʪè, ʣʠʙʦ çʨʦʙʦʪ, 

ʫʧʨʘʚʣʷʝʤʳʡ ʯʝʣʦʚʝʢʦʤè. ʈʦʙʦʪʘʤ ʦʪʚʦʜʠʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʦʥʠ 

ʤʦʛʫʪ ʠʩʧʦʣʥʠʪʴ ʵʬʬʝʢʪʠʚʥʝʝ ʯʝʣʦʚʝʢʘ, ʣʠʙʦ ʪʝ, ʛʜʝ ʨʠʩʢ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ 

ʧʨʝʚʳʰʘʝʪ ʜʦʧʫʩʪʠʤʳʝ ʦʛʨʘʥʠʯʝʥʠʷ. ʇʨʝʩʣʝʜʫʝʪʩʷ ʪʘʢʞʝ ʮʝʣʴ ʫʜʝʰʝʚʣʝʥʠʷ 

ʚʦʦʨʫʞʝʥʠʷ ʠ ʚʦʝʥʥʦʡ ʪʝʭʥʠʢʠ. 

ʇʨʠ ʚʪʦʨʞʝʥʠʠ ʚ ʀʨʘʢ ʚ 2003 ʛ. ɺʦʦʨʫʞʝʥʥʳʝ ʩʠʣʳ ʉʐɸ ʠʤʝʣʠ ʚʩʝʛʦ 

ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ɹʇʃɸ ʠ ʥʠ ʦʜʥʦʛʦ ʥʘʟʝʤʥʦʛʦ ʨʦʙʦʪʘ. ɺ 2009 ʛ. ʦʥʠ ʫʞʝ 
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ʠʤʝʣʠ 5300 ɹʇʃɸ, ʘ ʚ 2013 ʛ. ï ʙʦʣʝʝ 7000. ʄʘʩʩʠʨʦʚʘʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʧʦʚʩʪʘʥʮʘʤʠ ʚ ʀʨʘʢʝ ʩʘʤʦʜʝʣʴʥʳʭ ʚʟʨʳʚʥʳʭ ʫʩʪʨʦʡʩʪʚ ʩʪʘʣʦ ʧʨʠʯʠʥʦʡ 

ʨʝʟʢʦʛʦ ʫʩʢʦʨʝʥʠʷ ʨʘʟʚʠʪʠʷ ʘʤʝʨʠʢʘʥʮʘʤʠ ʥʘʟʝʤʥʳʭ ʨʦʙʦʪʦʚ. ɺ 2009 ʛ. 

ɺʦʦʨʫʞʝʥʥʳʝ ʩʠʣʳ ʉʐɸ ʫʞʝ ʠʤʝʣʠ ʙʦʣʝʝ 12 ʪʳʩʷʯ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ 

ʥʘʟʝʤʥʳʭ ʫʩʪʨʦʡʩʪʚ [4]. 

ʆʧʳʪ ʉʐɸ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʨʦʙʦʪʦʚ ʚʦʝʥʥʦʛʦ ʠ 

ʛʨʘʞʜʘʥʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʙʱʠʝ ʧʦʜʩʠʩʪʝʤʳ ʠ ʵʣʝʤʝʥʪʳ, 

ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʝʨʝʜʦʚʳʭ ʜʦʩʪʠʞʝʥʠʷʭ ʚ ʦʙʣʘʩʪʠ ʩʝʥʩʦʨʥʳʭ ʫʩʪʨʦʡʩʪʚ, 

ʤʘʰʠʥʥʦʛʦ ʟʨʝʥʠʷ, ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʝʚʳʭ ʢʦʤʘʥʜ, ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʤʘʥʠʧʫʣʷʪʦʨʦʚ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʪ. ʜ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘ ʦʜʥʦʡ ʠ 

ʪʦʡ ʞʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʘʟʝ ʩʦʟʜʘʚʘʪʴ ʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʨʝʜʩʪʚʘ ʚʦʦʨʫʞʝʥʥʦʡ ʙʦʨʴʙʳ, ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʩʠʩʪʝʤʳ, ʠ ʨʘʩʩʯʠʪʘʥʥʳʝ ʥʘ ʤʘʩʩʦʚʳʡ ʩʧʨʦʩ ʠʣʠ 

ʢʦʤʤʝʨʯʝʩʢʠʝ ʪʦʚʘʨʳ. ʇʨʠ ʪʘʢʦʡ ʩʭʝʤʝ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ï ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʚʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʥʦʚʳʭ ʚʦʝʥʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʚ ʦʙʣʘʩʪʠ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʚ 

ʛʨʘʞʜʘʥʩʢʠʝ ʦʙʣʘʩʪʠ, ʘ ʩ ʜʨʫʛʦʡ ï ʚʳʧʫʩʢ ʚʦʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʝ ʪʨʝʙʫʝʪ 

ʥʘʣʠʯʠʷ ʩʧʝʮʠʘʣʴʥʦʡ ʚʦʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɸʥʘʣʠʟ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ ʧʨʝʜʩʪʘʚʣʷʝʤʳʭ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʘʣʦʥʘʭ ʠ ʚʳʩʪʘʚʢʘʭ 

ʦʙʦʨʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʚʦʦʨʫʞʝʥʠʡ, ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ï ʛʨʘʞʜʘʥʩʢʠʡ ʠ 

ʚʦʝʥʥʳʡ ʩʝʢʪʦʨ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʧʨʘʢʪʠʯʝʩʢʠ ʩʣʠʣʠʩʴ [9]. 

ʉ ʫʯʝʪʦʤ ʵʪʦʛʦ, ʠʥʪʝʨʝʩʥʳ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʳ. ʄʠʨʦʚʳʤ ʣʠʜʝʨʦʤ ʚ 

ʛʨʘʞʜʘʥʩʢʦʡ ʨʦʙʦʪʦʪʝʭʥʠʢʝ ʷʚʣʷʝʪʩʷ ʗʧʦʥʠʷ. ʇʦ ʦʙʱʝʤʫ ʢʦʣʠʯʝʩʪʚʫ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʦʙʦʪʦʚ (ʦʢʦʣʦ 350 ʪʳʩ. ʰʪ.) ʗʧʦʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʦʧʝʨʝʞʘʝʪ 

ʠʜʫʱʠʭ ʟʘ ʥʝʡ ɻʝʨʤʘʥʠʶ ʠ ʉʐɸ. ʆʥʘ ʪʘʢʞʝ ʣʠʜʝʨ ʧʦ ʢʦʣʠʯʝʩʪʚʫ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʦʙʦʪʦʚ ʥʘ 10 000 ʯʝʣʦʚʝʢ ʟʘʥʷʪʳʭ ʚ ʘʚʪʦʤʦʙʠʣʴʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʥʘ ʢʦʪʦʨʫʶ ʧʨʠʭʦʜʠʪʩʷ ʙʦʣʝʝ 40% ʦʪ ʚʩʝʛʦ ʦʙʲʝʤʘ ʧʨʦʜʘʞ 

ʨʦʙʦʪʦʚ ʚ ʤʠʨʝ. ɺ 2012 ʛʦʜʫ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʫ ʣʠʜʝʨʦʚ ʩʦʩʪʘʚʣʷʣ: ʗʧʦʥʠʷ ï 

1562 ʝʜʠʥʠʮ; ʌʨʘʥʮʠʷ ï 1137; ɻʝʨʤʘʥʠʷ ï 1133; ʉʐɸ ï 1091. ʂʠʪʘʡ ʠʤʝʣ 213 

ʨʦʙʦʪʦʚ ʥʘ 10 000 ʨʘʙʦʪʘʶʱʠʭ ʚ ʘʚʪʦʧʨʦʤʝ. ʆʜʥʘʢʦ ʧʦ ʢʦʣʠʯʝʩʪʚʫ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʦʙʦʪʦʚ ʥʘ 10 000 ʯʝʣʦʚʝʢ ʟʘʥʷʪʳʭ ʚʦ ʚʩʝʭ ʦʪʨʘʩʣʷʭ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʣʠʜʠʨʦʚʘʣʘ ʖʞʥʘʷ ʂʦʨʝʷï 396 ʝʜʠʥʠʮ; ʜʘʣʝʝ ʗʧʦʥʠʷ ï 332 ʠ 

ɻʝʨʤʘʥʠʷ ï 273. ʉʨʝʜʥʷʷ ʤʠʨʦʚʘʷ ʧʣʦʪʥʦʩʪʴ ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʦʙʦʪʦʚ ʢ ʢʦʥʮʫ 

2012 ʛʦʜʘ ʩʦʩʪʘʚʣʷʣʘ 58 ʝʜʠʥʠʮ. ʇʨʠ ʵʪʦʤ ʚ ɽʚʨʦʧʝ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ ï 

80, ʚ ɸʤʝʨʠʢʝ ï 68, ʚ ɸʟʠʠ ï 47 ʝʜʠʥʠʮ. ʋ ʈʦʩʩʠʠ ʙʳʣʦ 2 ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʨʦʙʦʪʘ ʥʘ 10 000 ʨʘʙʦʪʘʶʱʠʭ. ɺ 2012 ʛ. ʚ ʉʐɸ ʙʳʣʦ ʧʨʦʜʘʥʦ 22411 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʦʙʦʪʦʚ, ʚ ʈʦʩʩʠʠ ï 307 ʝʜʠʥʠʮ [6]. 

ʇʦ ʩʦʦʙʱʝʥʠʷʤ ʠʥʦʩʪʨʘʥʥʳʭ ʉʄʀ, ʦʢʦʣʦ 40 ʩʪʨʘʥ, ʚ ʪʦʤ ʯʠʩʣʝ ʉʐɸ, 

ʈʦʩʩʠʷ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ʌʨʘʥʮʠʷ, ʂʠʪʘʡ, ʀʟʨʘʠʣʴ, ʖʞʥʘʷ ʂʦʨʝʷ, 

ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʨʦʙʦʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʚʦʝʚʘʪʴ ʙʝʟ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʫʯʘʩʪʠʷ. ʈʷʜ 

ʧʨʦʛʨʘʤʤ ʨʝʘʣʠʟʫʝʪʩʷ ʥʘ ʙʘʟʝ ʩʦʚʤʝʩʪʥʳʭ ʧʨʦʝʢʪʦʚ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʨʳʥʦʢ 

ʧʦʜʦʙʥʳʭ ʚʦʦʨʫʞʝʥʠʡ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 20 ʤʣʨʜ. ʜʦʣʣʘʨʦʚ ʉʐɸ. ʉ 2005 ʛ. ʧʦ 

2012 ʛ. ʀʟʨʘʠʣʴ ʧʨʦʜʘʣ ɹʇʃɸ ʥʘ ʩʫʤʤʫ ʚ 4,6 ʤʣʨʜ. ʜʦʣʣ. ʉʐɸ. ɺʩʝʛʦ 

ʨʘʟʨʘʙʦʪʢʘʤʠ ʚʦʝʥʥʳʭ ʨʦʙʦʪʦʚ ʟʘʥʠʤʘʶʪʩʷ ʩʧʝʮʠʘʣʠʩʪʳ ʙʦʣʝʝ ʯʝʤ 80 

ʩʪʨʘʥ [4]. 
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ʆʩʥʦʚʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ ʧʨʦʝʢʪʦʚ ʷʚʣʷʝʪʩʷ ʜʦʦʩʥʘʱʝʥʠʝ 

ʩʦʩʪʦʷʱʠʭ ʥʘ ʚʦʦʨʫʞʝʥʠʠ ʩʨʝʜʩʪʚ ʩʠʩʪʝʤʘʤʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ, ʩʨʝʜʩʪʚʘʤʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ, ʢʘʥʘʣʘʤʠ ʩʚʷʟʠ (ʨʘʜʠʦ ʠ ʦʧʪʦʚʦʣʦʢʦʥʥʳʤʠ) ʠ 

ʩʨʝʜʩʪʚʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ, ʧʦʩʪʨʦʝʥʥʳʤʠ ʥʘ ʤʦʜʫʣʴʥʦʤ ʧʨʠʥʮʠʧʝ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʙʳʩʪʨʦʝ ʚʥʝʜʨʝʥʠʝ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʪʝʭʥʦʣʦʛʠʠ ʠ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ 

ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʚʦʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ 

ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ: ɹʇʃɸ [1, 4, 3, 9, 13-27, 33, 34], 

ʥʘʟʝʤʥʳʭ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ [3, 8, 9, 11-13, 28, 29], ʘ ʪʘʢʞʝ 

ʘʚʪʦʥʦʤʥʳʭ ʥʝʦʙʠʪʘʝʤʳʭ ʥʘʜʚʦʜʥʳʭ ʠ ʧʦʜʚʦʜʥʳʭ ʘʧʧʘʨʘʪʦʚ [3, 9, 10, 21, 31, 

32, 36, 37]. 

 

2 ʈʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʥʘ ʦʩʥʦʚʝ ɹʇʃɸ 

2.1 ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ɹʇʃɸ 

ʉʝʛʦʜʥʷ ʚ ʤʠʨʝ ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʪʦʡʯʠʚʳʡ ʠʥʪʝʨʝʩ ʢ ʨʘʟʚʠʪʠʶ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʙʝʩʧʠʣʦʪʥʦʡ ʪʝʭʥʠʢʠ. ɺ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʙʝʩʧʠʣʦʪʥʘʷ 

ʪʝʭʥʠʢʘ ʫʞʝ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʣʝʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʙʦʝʚʳʭ 

ʟʘʜʘʯ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʚ ʠʥʪʝʨʝʩʘʭ ɺʦʦʨʫʞʝʥʥʳʭ ʩʠʣ ʢʦʤʧʣʝʢʩʳ ʩ ɹʇʃɸ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʝʰʝʥʠʷ ʨʘʟʥʦʭʘʨʘʢʪʝʨʥʳʭ ʟʘʜʘʯ ʚ ʫʩʣʦʚʠʷʭ, 

ʢʦʛʜʘ ʧʨʠʤʝʥʝʥʠʝ ʧʠʣʦʪʠʨʫʝʤʦʡ ʘʚʠʘʮʠʠ ʥʝʚʦʟʤʦʞʥʦ ʠʣʠ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ 

(ʩʠʣʴʥʦʝ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʩʨʝʜʩʪʚ ʇɺʆ ʧʨʦʪʠʚʥʠʢʘ, ʨʘʜʠʘʮʠʦʥʥʦʝ, 

ʭʠʤʠʯʝʩʢʦʝ ʠʣʠ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʝ ʟʘʨʘʞʝʥʠʝ ʚʦʟʜʫʭʘ ʠ ʤʝʩʪʥʦʩʪʠ ʚ ʨʘʡʦʥʝ 

ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ, ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʨʦʪʠʚʥʠʢʦʤ ʠ 

ʪ.ʜ.). 

ʇʨʠ ʵʪʦʤ ʩʦʚʨʝʤʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʩ ɹʇʃɸ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴ [1]: 

1) ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʝ ʟʘʜʘʯʠ: 

- ʚʝʜʝʥʠʝ ʚʦʟʜʫʰʥʦʡ ʨʘʟʚʝʜʢʠ; 

- ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʦʛʥʷ ʘʨʪʠʣʣʝʨʠʠ; 

- ʮʝʣʝʫʢʘʟʘʥʠʝ ʚʳʩʦʢʦʪʦʯʥʦʤʫ ʦʨʫʞʠʶ (ʧʦʜʩʚʝʪʢʘ ʮʝʣʝʡ); 

- ʦʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʥʝʩʝʥʠʷ ʫʜʘʨʦʚ; 

- ʜʣʠʪʝʣʴʥʦʝ ʚʦʟʜʫʰʥʦʝ ʧʘʪʨʫʣʠʨʦʚʘʥʠʝ ʟʘʜʘʥʥʳʭ ʨʘʡʦʥʦʚ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʠ ʤʘʩʰʪʘʙʦʚ ʟʘʛʨʷʟʥʝʥʠʷ 

(ʨʘʜʠʘʮʠʦʥʥʦʛʦ, ʭʠʤʠʯʝʩʢʦʛʦ, ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʜʨ.) 

ʪʝʨʨʠʪʦʨʠʡ (ʘʢʚʘʪʦʨʠʡ); 

2) ʫʜʘʨʥʳʝ ʠ ʠʩʪʨʝʙʠʪʝʣʴʥʳʝ ʟʘʜʘʯʠ: 

- ʧʦʨʘʞʝʥʠʝ ʮʝʣʝʡ ʥʘʟʝʤʥʦʛʦ, ʥʘʜʚʦʜʥʦʛʦ ʠ ʚʦʟʜʫʰʥʦʛʦ 

ʙʘʟʠʨʦʚʘʥʠʷ; 

3) ʩʧʝʮʠʘʣʴʥʳʝ ʟʘʜʘʯʠ: 

- ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʦʝ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʦʛʥʝʚʳʤ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ 

ʩʨʝʜʩʪʚʘʤ ʧʨʦʪʠʚʥʠʢʘ; 
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- ʫʩʣʦʞʥʝʥʠʝ ʚʦʟʜʫʰʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɹʇʃɸ ʚ 

ʢʘʯʝʩʪʚʝ ʘʚʠʘʮʠʦʥʥʳʭ ʣʦʞʥʳʭ ʮʝʣʝʡ; 

- ʨʝʪʨʘʥʩʣʷʮʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʢʦʤʘʥʜ ʙʦʝʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

ʂ ʦʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʘʤ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʦʤʧʣʝʢʩʦʚ ʩ ɹʇʃɸ 

ʦʪʥʦʩʷʪʩʷ [1]: 

- ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʢʦʤʧʣʝʢʩʦʚ ʩ ɹʇʃɸ; 

- ʤʝʥʴʰʘʷ ʛʠʙʢʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʠʣʦʪʠʨʫʝʤʦʡ 

ʘʚʠʘʮʠʝʡ; 

- ʥʝʨʝʰʝʥʥʦʩʪʴ ʨʷʜʘ ʧʨʦʙʣʝʤ ʩʚʷʟʠ, ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʚʦʧʨʦʩʦʚ 

ʧʦʩʘʜʢʠ ʠ ʩʧʘʩʝʥʠʷ; 

- ʙʦʣʝʝ ʥʠʟʢʠʡ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʘʤʦʣʝʪʘʤʠ ʧʠʣʦʪʠʨʫʝʤʦʡ ʘʚʠʘʮʠʠ, 

ʫʨʦʚʝʥʴ ʥʘʜʝʞʥʦʩʪʠ; 

- ʙʦʣʴʰʠʝ ʨʘʩʭʦʜʳ ʥʘ ʩʦʟʜʘʥʠʝ ʮʝʣʝʚʳʭ ʥʘʛʨʫʟʦʢ; 

- ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʧʦʣʝʪʳ ʚ ʥʘʩʝʣʝʥʥʳʭ ʨʘʡʦʥʘʭ ʚ ʤʠʨʥʦʝ ʚʨʝʤʷ. 

ɸʥʘʣʠʟ ʦʧʳʪʘ ʧʨʠʤʝʥʝʥʠʷ ɹʇʃɸ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʚʦʝʥʥʳʭ ʢʦʥʬʣʠʢʪʘʭ 

ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘʣʠʯʠʝ ʧʦʣʥʦʡ, ʦʧʝʨʘʪʠʚʥʦʡ ʠ ʜʦʩʪʦʚʝʨʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦʪʠʚʥʠʢʝ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʫʩʧʝʰʥʦʛʦ ʚʝʜʝʥʠʷ 

ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ɹʇʃɸ 

ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʭ ʠ ʨʘʟʚʝʜʦʚʘʪʝʣʴʥʦ-ʫʜʘʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ʥʘ ʠʭ ʦʩʥʦʚʝ [1]. 

ʈʘʟʨʘʙʘʪʳʚʘʝʤʳʝ ʠ ʧʣʘʥʠʨʫʝʤʳʝ ʢ ʩʦʟʜʘʥʠʶ ʢʦʤʧʣʝʢʩʳ ʩ ɹʇʃɸ 

ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ ʠ ʥʘʟʥʘʯʝʥʠʡ ʜʦʣʞʥʳ ʦʙʨʘʟʦʚʳʚʘʪʴ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ 

ʙʝʩʧʠʣʦʪʥʳʭ ʩʨʝʜʩʪʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʫʶʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʫʥʠʬʠʢʘʮʠʠ ʥʘ 

ʫʨʦʚʥʝ ʦʙʱʠʭ ʧʨʠʥʮʠʧʦʚ ʧʦʩʪʨʦʝʥʠʷ. ɼʦʣʞʥʘ ʙʳʪʴ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʫʥʠʬʠʢʘʮʠʷ 

ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʣʝʢʩʦʚ, ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚ 

ʚʦʡʩʢʘʭ, ʘ ʪʘʢʞʝ ʦʙʫʯʝʥʠʷ ʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ. ʕʪʘ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʦʪʢʨʳʪʦʡ 

ʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʧʦʵʪʘʧʥʫʶ ʨʘʟʨʘʙʦʪʢʫ ʠ ʚʥʝʜʨʝʥʠʝ ʢʦʤʧʣʝʢʩʦʚ ʠ ʠʭ 

ʚʘʨʠʘʥʪʦʚ ʚ ʚʦʡʩʢʘ, ʘ ʪʘʢʞʝ ʜʣʠʪʝʣʴʥʳʡ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʧʨʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʚ ʭʦʜʝ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩ ʥʘʨʘʱʠʚʘʥʠʝʤ ʊʊʍ ʠ ʨʘʩʰʠʨʝʥʠʝʤ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ [1]. 

ʉʝʛʦʜʥʷ 30 ʛʦʩʫʜʘʨʩʪʚ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʠ ʧʨʦʠʟʚʦʜʷʪ ʜʦ 150 ʪʠʧʦʚ ɹʇʃɸ, 

ʠʟ ʥʠʭ 80 ʧʨʠʥʷʪʳ ʥʘ ʚʦʦʨʫʞʝʥʠʝ 55 ʘʨʤʠʡ ʤʠʨʘ. ʃʠʜʠʨʫʶʪ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ 

ʉʐɸ, ʀʟʨʘʠʣʴ ʠ ʂʠʪʘʡ. ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ɹʇʃɸ ʥʝ ʦʪʥʦʩʷʪʩʷ ʢ 

ʢʣʘʩʩʠʯʝʩʢʠʤ ʨʦʙʦʪʘʤ, ʪʘʢ ʢʘʢ ʥʝ ʚʦʩʧʨʦʠʟʚʦʜʷʪ ʯʝʣʦʚʝʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, 

ʭʦʪʷ ʠ ʩʯʠʪʘʶʪʩʷ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. ʇʦ ʧʨʦʛʥʦʟʘʤ, ʚ 2015-

2025 ʛʛ. ʜʦʣʷ ʉʐɸ ʚ ʤʠʨʦʚʳʭ ʨʘʩʭʦʜʘʭ ʥʘ ɹʇʃɸ ʩʦʩʪʘʚʠʪ: ʧʦ ʅʀʆʂʈ ï 62%, 

ʧʦ ʟʘʢʫʧʢʘʤ ï 55% [4].  

 

2.2 ʇʨʠʤʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʣʝʢʩʦʚ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ʥʘ ʦʩʥʦʚʝ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ 

ʂ ʯʠʩʣʫ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʦʪʥʦʩʷʪʩʷ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʫʜʘʨʥʳʝ ʠ ʤʥʦʛʦʮʝʣʝʚʳʝ ʙʦʝʚʳʝ ʙʝʩʧʠʣʦʪʥʳʝ 

ʣʝʪʘʪʝʣʴʥʳʝ ʘʧʧʘʨʘʪʳ, ʪʘʢʪʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʙʦʝʚʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʳʭ ʧʨʠʙʣʠʞʘʶʪʩʷ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʦʙʨʘʟʮʘʤ ʪʘʢʪʠʯʝʩʢʦʡ 

ʘʚʠʘʮʠʠ. ʊʘʢ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʩʦʟʜʘʥʠʶ ɹʇʃɸ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ 
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ʜʣʷ ʜʦʩʪʘʚʢʠ ʩʨʝʜʩʪʚ ɺʊʆ ʢ ʨʫʙʝʞʘʤ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʥʘʥʝʩʝʥʠʷ ʫʜʘʨʦʚ ʧʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʥʘ ʙʦʣʴʰʦʤ ʫʜʘʣʝʥʠʠ ʥʘʟʝʤʥʳʤ ʮʝʣʷʤ [13, 27].  

ɼʣʷ ʨʝʰʝʥʠʷ ʪʘʢʠʭ ʟʘʜʘʯ ʚ ɺɺʉ ʉʐɸ ʧʨʠʤʝʥʷʶʪʩʷ ʤʥʦʛʦʮʝʣʝʚʦʡ ɹʇʃɸ 

MQ-1 Predator, ʦʩʥʘʱʘʝʤʳʡ ʧʨʦʪʠʚʦʪʘʥʢʦʚʳʤʠ ʫʧʨʘʚʣʷʝʤʳʤʠ ʨʘʢʝʪʘʤʠ AGM-

114 Hellfire, ʠ ʝʛʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʡ ʚʘʨʠʘʥʪ MQ-9 Reaper ʢʦʪʦʨʳʝ 

ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʣʠʩʴ ʚ ʀʨʘʢʝ ʠ ɸʬʛʘʥʠʩʪʘʥʝ. 

ʆʜʥʦ ʠʟ ʚʝʜʫʱʠʭ ʤʝʩʪ ʚ ʘʨʩʝʥʘʣʝ ʘʤʝʨʠʢʘʥʩʢʠʭ ɺɺʉ ʩʨʝʜʠ ɹʇʃɸ ʜʦ 

ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʟʘʥʠʤʘʣ ʣʝʪʘʪʝʣʴʥʳʡ ʘʧʧʘʨʘʪ Predator. ʆʥ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʜʝʰʝʚ (3,4 ʤʣʥ. ʜʦʣʣʘʨʦʚ), ʠʤʝʝʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʥʘʜʝʞʥʦʩʪʠ ʨʘʙʦʪʳ 

ʙʦʨʪʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʫʶ ʩʢʦʨʦʩʪʴ ʧʦʣʝʪʘ. ʀʤʝʥʥʦ 

ʵʪʦʪ ɹʇʃɸ ʙʳʣ ʧʨʠʤʝʥʝʥ ʉʐɸ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʥʘʥʝʩʝʥʠʷ ʫʜʘʨʦʚ ʧʦ 

ʯʣʝʥʘʤ çɸʣʴ-ʂʘʠʜʳè ʚ ʁʝʤʝʥʝ ʠ ɸʬʛʘʥʠʩʪʘʥʝ [27]. 

ʆʜʥʘʢʦ ʩʝʡʯʘʩ ʥʘ ʚʦʦʨʫʞʝʥʠʝ ʧʨʠʥʠʤʘʝʪʩʷ ʥʦʚʳʡ ʚʠʜ ɹʇʃɸ, ʩʧʦʩʦʙʥʳʡ 

ʧʨʦʚʦʜʠʪʴ ʰʪʫʨʤʦʚʳʝ ʦʧʝʨʘʮʠʠ. ʊʘʢ, ʚ ʠʶʣʝ 2007 ʛ. ʉʐɸ ʧʨʠʩʪʫʧʠʣʠ ʢ 

ʨʘʟʚʝʨʪʳʚʘʥʠʶ ʚ ɸʬʛʘʥʠʩʪʘʥʝ ʠ ʀʨʘʢʝ ʧʝʨʚʳʭ ʫʜʘʨʥʳʭ ʵʩʢʘʜʨʠʣʠʡ ʥʦʚʝʡʰʠʭ 

ɹʇʃɸ Reaper ʜʣʷ ʚʝʜʝʥʠʷ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ ʧʨʦʪʠʚ çɸʣʴ-ʂʘʠʜʳè ʠ ʪʘʣʠʙʦʚ [9]. 

ɹʇʃɸ MQ-9 Reaper ʠʤʝʝʪ ʜʣʠʥʫ 11 ʤ ʠ ʥʝʩʝʪ ʥʘ ʙʦʨʪʫ ʜʦ 1,5 ʪ 

ʚʦʦʨʫʞʝʥʠʡ. ʕʪʦ 4 ʨʘʢʝʪʳ AGM-114 Hellfire ʠ ʜʚʝ ʙʦʤʙʳ Mark 82 ʧʦ 250 ʢʛ. ʇʦ 

ʩʦʦʙʱʝʥʠʷʤ ʟʘʨʫʙʝʞʥʦʡ ʧʝʯʘʪʠ, ʵʪʦʪ ɹʇʃɸ ʦʙʣʘʜʘʝʪ ʩʣʝʜʫʶʱʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʟʣʝʪʥʘʷ ʤʘʩʩʘ ï ʦʢʦʣʦ 5 ʪ, ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʩʢʦʨʦʩʪʴ ʧʦʣʝʪʘ ï 480 ʢʤ/ʯ, ʜʘʣʴʥʦʩʪʴ ʧʦʣʝʪʘ ï ʦʢʦʣʦ 5800 ʢʤ, ʧʨʘʢʪʠʯʝʩʢʠʡ 

ʧʦʪʦʣʦʢ ï ʜʦ 15 ʢʤ, ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʚ ʚʦʟʜʫʭʝ ï ʦʢʦʣʦ ʩʫʪʦʢ (ʩ ʧʦʣʥʦʡ 

ʥʘʛʨʫʟʢʦʡ ï ʦʢʦʣʦ 14 ʯ). ɹʦʨʪʦʚʘʷ ʘʧʧʘʨʘʪʫʨʘ Reaper ʧʦʟʚʦʣʷʝʪ ʥʘ ʤʘʣʳʭ 

ʩʢʦʨʦʩʪʷʭ ʧʦʣʝʪʘ ʜʦ 70 ʫʟʣʦʚ (ʦʢʦʣʦ 130 ʢʤ/ʯ) ï ʩʢʘʥʠʨʦʚʘʪʴ ʧʦʚʝʨʭʥʦʩʪʴ ʩ 

ʨʘʟʨʝʰʝʥʠʝʤ 1 ʤ, ʧʨʦʩʤʘʪʨʠʚʘʷ 25 ʢʤ2 ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʤʠʥʫʪʫ, ʘ ʥʘ ʙʦʣʴʰʠʭ 

ʩʢʦʨʦʩʪʷʭ ï ʦʢʦʣʦ 250 ʫʟʣʦʚ (ʙʦʣʝʝ 460 ʢʤ/ʯ) ï ʜʦ 60 ʢʚ.ʢʤ. ɺ ʨʝʞʠʤʝ ʧʦʠʩʢʘ 

ʙʦʨʪʦʚʘʷ ʈʃʉ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ ʩ ʨʘʩʩʪʦʷʥʠʷ 40 ʢʤ ʤʛʥʦʚʝʥʥʳʭ ʩʥʠʤʢʦʚ 

ʣʦʢʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʤʝʨʦʤ 300Ĭ170 ʤ ʩ ʨʘʟʨʝʰʝʥʠʝʤ ʜʦ 

10 ʩʤ [9, 13]. 

ʉʪʦʠʤʦʩʪʴ ʦʙʨʘʟʮʘ ɹʇʃɸ Reaper ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 30 ʤʣʥ. 

ʜʦʣʣʘʨʦʚ ʉʐɸ, ʦʜʥʘʢʦ ʩʪʦʠʤʦʩʪʴ ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʢʦʥʬʠʛʫʨʘʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, Reaper ï ʵʪʦ ʫʞʝ ʥʝ ʘʧʧʘʨʘʪ ʚʦʟʜʫʰʥʦʡ ʨʘʟʚʝʜʢʠ ʩ 

ʦʧʮʠʷʤʠ ʜʣʷ ʥʘʥʝʩʝʥʠʷ ʫʜʘʨʦʚ, ʘ ʩʝʨʴʝʟʥʳʡ ɹʇʃɸ-ʰʪʫʨʤʦʚʠʢ ʩ ʰʠʨʦʢʠʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʘʚʠʘʨʘʟʚʝʜʢʠ. ʆʥ ʤʦʞʝʪ ʙʘʨʘʞʠʨʦʚʘʪʴ ʥʘʜ ʟʘʜʘʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʝʡ ʜʦ 14 ʯ, ʥʘʭʦʜʷʩʴ ʚ ʧʦʣʥʦʤ ʙʦʝʚʦʤ ʩʥʘʨʷʞʝʥʠʠ ʠ ʦʞʠʜʘʷ, ʢʦʛʜʘ 

ʧʦʷʚʠʪʩʷ ʥʫʞʥʘʷ ʮʝʣʴ. ʋʧʨʘʚʣʝʥʠʝ ʨʘʟʚʦʨʘʯʠʚʘʝʤʳʭ ʚ ɸʬʛʘʥʠʩʪʘʥʝ ʠ ʀʨʘʢʝ 

ɹʇʃɸ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʧʦʯʪʠ 10 ʪʳʩ. ʢʤ ʠʟ ʩʧʝʮʠʘʣʴʥʦʛʦ ʮʝʥʪʨʘ, 

ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʘʤʝʨʠʢʘʥʩʢʦʤ ʰʪʘʪʝ ʅʝʚʘʜʘ. ʆʧʝʨʘʪʦʨ, ʠʩʧʦʣʴʟʫʶʱʠʡ ʩʠʩʪʝʤʫ 

ʚʠʨʪʫʘʣʴʥʦʛʦ ʧʨʠʩʫʪʩʪʚʠʷ, ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʯʝʨʝʟ ʩʧʫʪʥʠʢ ʩʚʷʟʠ ʨʫʢʦʚʦʜʠʪʴ 

ʧʦʣʝʪʦʤ ɹʇʃɸ ʠ ʥʘʥʦʩʠʪʴ ʫʜʘʨʳ [9]. 

ɼʦ 2015 ʛʦʜʘ ɹʇʃɸ Reaper ʧʨʦʰʝʣ ʜʚʝ ʤʦʜʠʬʠʢʘʮʠʠ: 

- ʤʦʜʠʬʠʢʘʮʠ ̫Block-1 ï ʚ ʘʧʨʝʣʝ 2012 ʛʦʜʘ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ɹʇʃɸ ʩ 

ʫʚʝʣʠʯʝʥʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʧʦʣʸʪʘ. ʕʪʦʪ ɹʇʃɸ ʤʦʞʝʪ 

ʥʘʭʦʜʠʪʴʩʷ ʚ ʚʦʟʜʫʭʝ ʥʘ 10-15 ʯ ʜʦʣʴʰʝ, ʯʝʤ ʧʨʝʜʳʜʫʱʘ ̫ʝʛʦ ʚʝʨʩʠ.̫ 
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ʊʘʢʦʡ ʨʝʟʫʣʴʪʘʪ ʙʳʣ ʜʦʩʪʠʛʥʫʪ ʙʣʘʛʦʜʘʨʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʪʦʧʣʠʚʥʳʤ 

ʙʘʢʘʤ ʠ ʦʙʥʦʚʣʝʥʥʳʤ ʰʘʩʩʠ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʧʦʣʸʪʘ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ 37 ʯ ʙʝʟ ʜʦʟʘʧʨʘʚʢʠ. ʇʦ ʩʦʦʙʱʝʥʠʷʤ ʢʦʤʧʘʥʠʠ-

ʧʨʦʠʟʚʦʜʠʪʝʣʷ, ʝʩʣʠ ʥʘ ɹʇʃɸ MQ-9 Reaper ʫʩʪʘʥʦʚʠʪʴ ʙʦʣʝʝ ʜʣʠʥʥʳʝ 

ʢʨʳʣʴʷ ï 26,8 ʤ, ʚʤʝʩʪʦ ʰʪʘʪʥʳʭ 20 ʤ, ʪʦ ɹʇʃɸ ʩʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ 

ʚʦʟʜʫʭʝ ʜʦ 42 ʯ; 

- ʤʦʜʠʬʠʢʘʮʠ ̫ Block-5 ï ʫʚʝʣʠʯʝʥʘ ʤʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ, ʫʩʪʘʥʦʚʣʝʥʘ 

ʚʪʦʨʘʷ ʨʘʜʠʦʩʪʘʥʮʠʷ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʥʝʩʢʦʣʴʢʠʤ ʚʦʟʜʫʰʥʳʤ ʠʣʠ 

ʥʘʟʝʤʥʳʤ ʦʙʲʝʢʪʘʤ, ʫʚʝʣʠʯʝʥʘ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴ. 

ɸʥʘʣʠʟ ʙʦʝʚʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ɹʇʃɸ Reaper ʧʦʢʘʟʘʣ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʘʷ 

ʚʳʩʦʪʘ ʚʝʜʝʥʠʷ ʨʘʟʚʝʜʢʠ ʠ ʚʳʩʦʢʘʷ ʜʘʣʴʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ ʮʝʣʝʡ, ʘ ʪʘʢʞʝ 

ʩʥʠʞʝʥʥʳʝ ʜʝʤʘʩʢʠʨʫʶʱʠʝ ʧʨʠʟʥʘʢʠ ɹʇʃɸ ʚ ʘʢʫʩʪʠʯʝʩʢʦʤ ʠ ʦʧʪʠʯʝʩʢʦʤ 

ʜʠʘʧʘʟʦʥʘʭ ʧʦʟʚʦʣʷʶʪ ʝʤʫ ʩʢʨʳʪʥʦ ʚʝʩʪʠ ʨʘʟʚʝʜʢʫ ʚ ʟʘʜʘʥʥʦʤ ʨʘʡʦʥʝ ʜʣʷ 

ʚʳʷʚʣʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʪʠʚʥʠʢʘ. ʅʘʙʣʶʜʝʥʠʝ ʟʘ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʦʙʲʝʢʪʦʤ 

ʘʪʘʢʠ ʩ ʟʘʜʝʡʩʪʚʦʚʘʥʠʝʤ ʦʜʥʦʛʦ ʘʧʧʘʨʘʪʘ ʤʦʞʝʪ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, 

ʧʨʦʜʦʣʞʘʪʴʩʷ ʙʦʣʝʝ 12 ʯ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʘʥʘʣʦʛʠʯʥʦʡ (ʧʦ ʙʦʝʚʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ) ʟʘʜʘʯʠ ʧʦ ʚʩʢʨʳʪʠʶ ʦʙʩʪʘʥʦʚʢʠ ʚ ʨʘʡʦʥʝ ʪʘʢʦʡ ʞʝ 

ʧʣʦʱʘʜʠ ʩʠʣʘʤʠ ʪʘʢʪʠʯʝʩʢʦʡ ʘʚʠʘʮʠʠ ʪʨʝʙʫʝʪʩʷ ʥʝ ʤʝʥʝʝ 6 ʩʘʤʦʣʝʪʦ-

ʚʳʣʝʪʦʚ [22]. 

ɹʇʃɸ RQ-4 Global Hawk ï ʚʳʩʦʪʥʳʡ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʡ 

ɹʇʃɸ. ʇʝʨʚʳʡ ʘʧʧʘʨʘʪ Global Hawk ʙʳʣ ʧʝʨʝʜʘʥ ɺʄʉ ʉʐɸ ʚ 2004 ʛʦʜʫ ʠ 

ʧʨʠʩʪʫʧʠʣ ʢ ʚʳʧʦʣʥʝʥʠʶ ʙʦʝʚʳʭ ʟʘʜʘʯ ʚ ʤʘʨʪʝ 2006 ʛʦʜʘ. Global Hawk 

ʚʳʧʦʣʥʝʥ ʧʦ ʥʦʨʤʘʣʴʥʦʡ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʭʝʤʝ. ʂʨʳʣʦ ʧʦʣʥʦʩʪʴʶ 

ʠʟʛʦʪʦʚʣʝʥʦ ʠʟ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʦʩʥʦʚʝ ʫʛʣʝʚʦʣʦʢʥʘ. V-ʦʙʨʘʟʥʦʝ 

ʭʚʦʩʪʦʚʦʝ ʦʧʝʨʝʥʠʝ, ʪʘʢʞʝ ʩʜʝʣʘʥʦ ʠʟ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʌʶʟʝʣʷʞ 

ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʠʟ ʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ. ʈʘʟʤʘʭ ʢʨʳʣʴʝʚ ʩʦʩʪʘʚʣʷʝʪ 

ʧʨʠʤʝʨʥʦ 35 ʤ, ʜʣʠʥʘ ï 13,3 ʤ, ʘ ʚʟʣʝʪʥʳʡ ʚʝʩ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ 15 ʪ. ɹʇʃɸ 

ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʘʪʨʫʣʠʨʦʚʘʥʠʝ ʚ ʪʝʯʝʥʠʝ 30 ʯ ʥʘ ʚʳʩʦʪʝ ʜʦ 18 ʢʤ [9].  

Global Hawk ʦʩʥʘʱʝʥ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʦʡ ʥʘʙʣʶʜʝʥʠʷ ʠ ʨʘʟʚʝʜʢʠ 

HISAR (Hughes Integrated Surveillance & Reconnaissance). ʕʪʦ ʫʧʨʦʱʝʥʥʘʷ ʠ 

ʙʦʣʝʝ ʜʝʰʝʚʘʷ ʚʝʨʩʠʷ ʢʦʤʧʣʝʢʩʘ ASARS-2, ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʬʠʨʤʦʡ Hughes ʜʣʷ 

ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʦʛʦ ʩʘʤʦʣʝʪʘ Lockheed U-2. ʂʦʤʧʣʝʢʩ HISAR ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʫʶ, ʦʧʪʠʯʝʩʢʫ  ʁ ʠ ʠʥʬʨʘʢʨʘʩʥʫ  ʁ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʝ 

ʧʦʜʩʠʩʪʝʤʳ. ɺʩʝ ʵʪʠ ʪʨʠ ʧʦʜʩʠʩʪʝʤʳ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʘ ʠʭ 

ʜʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʝʜʠʥʳʤ ʚr ʯʠʩʣʠʪʝʣʴʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ɹʇʃɸ. 

ʈʘʜʠʦʣʦʢʘʪʦʨ ʩ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʘʧʝʨʪʫʨʦʡ ʠʟʛʦʪʦʚʣʝʥ ʬʠʨʤʦʡ Raytheon 

(Hughes) ʠ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʘʙʦʪʳ ʚ ʣʶʙʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ. ɺ 

ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʦʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ ʤʝʩʪʥʦʩʪʠ ʩ ʨʘʟʨʝʰʝʥʠʝʤ ʚ 1 ʤ. ɿʘ ʩʫʪʢʠ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʦ 

ʠʟʦʙʨʘʞʝʥʠʝ ʩ ʧʣʦʱʘʜʠ 138 ʢʤĮ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 200 ʢʤ. ɺ ʪʦʯʝʯʥʦʤ ʨʝʞʠʤʝ 

ʧʨʦʚʦʜʠʪʩʷ ʩʲʝʤʢʘ ʦʙʣʘʩʪʠ ʨʘʟʤʝʨʦʤ 2Ĭ2 ʢʤ, ʟʘ 24 ʯ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʦ 

ʙʦʣʝʝ 1900 ʠʟʦʙʨʘʞʝʥʠʡ ʩ ʨʘʟʨʝʰʝʥʠʝʤ 0,3 ʤ Global Hawk ʠʤʝʝʪ 

ʰʠʨʦʢʦʧʦʣʦʩʥʳʡ ʩʧʫʪʥʠʢʦʚʳʡ ʢʘʥʘʣ ʩʚʷʟʠ ʠ ʢʘʥʘʣ ʩʚʷʟʠ ʚ ʧʨʝʜʝʣʘʭ ʟʦʥʳ 

ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ.  
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ʇʦʜʩʠʩʪʝʤʘ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʡ ʨʘʟʚʝʜʢʠ ʨʘʙʦʪʘʝʪ ʚ ʍ-ʜʠʘʧʘʟʦʥʝ ʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ: 

- ʩʢʘʥʠʨʦʚʘʥʠʝ ʠ ʦʙʥʘʨʫʞʝʥʠʝ ʜʚʠʞʫʱʠʭʩʷ ʮʝʣʝʡ ʚ ʨʘʜʠʫʩʝ 100 ʢʤ; 

- ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ SAR/MTI ʨʝʞʠʤ, ʢʦʪʦʨʳʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʙʣʶʜʝʥʠʷ ʩ ʨʘʟʨʝʰʝʥʠʝʤ 6 ʤ ʟʘ ʧʦʣʦʩʦʡ ʰʠʨʠʥʦʡ 

37 ʢʤ ʠ ʜʣʠʥʦʡ ʦʪ 20 ʜʦ 110 ʢʤ; 

- ʚ ʨʝʞʠʤʝ ʜʝʪʘʣʴʥʦʡ ʩʲʝʤʢʠ ʠʤʝʝʪ ʨʘʟʨʝʰʝʥʠʝ 1,8 ʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

10 ʢʤĮ. 

ʈʃʉ ʦʙʣʘʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʙʥʘʨʫʞʝʥʠʷ ʥʘʟʝʤʥʳʭ ʧʦʜʚʠʞʥʳʭ 

ʦʙʲʝʢʪʦʚ ʠ ʧʝʨʝʜʘʯʠ ʩʚʝʜʝʥʠʡ ʦ ʧʦʜʦʙʥʳʭ ʦʙʲʝʢʪʘʭ (ʢʦʦʨʜʠʥʘʪʳ ʠ ʩʢʦʨʦʩʪʴ) ʚ 

ʪʝʢʩʪʦʚʳʭ ʩʦʦʙʱʝʥʠʷʭ. ɼʥʝʚʥʘʷ ʵʣʝʢʪʨʦʥʥʦ-ʦʧʪʠʯʝʩʢʘʷ ʮʠʬʨʦʚʘʷ ʢʘʤʝʨʘ 

ʠʟʛʦʪʦʚʣʝʥʘ ʢʦʤʧʘʥʠʝʡ Hughes ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ ʩ 

ʚʳʩʦʢʠʤ ʨʘʟʨʝʰʝʥʠʝʤ. ʆʧʪʠʯʝʩʢʠʡ ʜʘʪʯʠʢ (1024Ĭ1024 ʧʠʢʩʝʣ) ʩʦʧʨʷʞʝʥ ʩ 

ʪʝʣʝʦʙʲʝʢʪʠʚʦʤ ʩ ʬʦʢʫʩʥʳʤ ʨʘʩʩʪʦʷʥʠʝʤ 1750 ʤʤ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʨʦʛʨʘʤʤʳ ʝʩʪʴ ʜʚʘ ʨʝʞʠʤʘ ʨʘʙʦʪʳ. ʇʝʨʚʳʡ ï ʩʢʘʥʠʨʦʚʘʥʠʝ ʧʦʣʦʩʳ ʰʠʨʠʥʦʡ 

10 ʢʤ, ʘ ʚʪʦʨʦʡ ï ʜʝʪʘʣʴʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʦʙʣʘʩʪʠ 2Ĭ2 ʢʤ. ʀʟʦʙʨʘʞʝʥʠʷ 

ʧʦʣʫʯʘʝʤʳʝ ʩ ʈʃʉ, ʦʧʪʠʯʝʩʢʦʛʦ ʠ ʀʂ-ʩʝʥʩʦʨʘ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʥʘ ʙʦʨʪʫ ɹʇʃɸ 

ʠ ʧʝʨʝʜʘʶʪʩʷ ʥʘ ʥʘʟʝʤʥʫʶ ʩʪʘʥʮʠʶ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʢʘʜʨʦʚ. ʆʙʨʘʙʦʪʘʥʥʳʝ 

ʜʘʥʥʳʝ ʤʦʛʫʪ ʧʝʨʝʜʘʚʘʪʴʩʷ ʥʘ ʟʝʤʣʶ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩʦ 

ʩʢʦʨʦʩʪʴʶ ʜʦ 50 ʄʙʠʪ/ʩ ʯʝʨʝʟ ʋʂɺ ʢʘʥʘʣ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ ʠʣʠ ʯʝʨʝʟ 

ʩʧʫʪʥʠʢʦʚʳʡ ʢʘʥʘʣ Ku ʜʠʘʧʘʟʦʥʘ. ʅʘʟʝʤʥʘʷ ʩʪʘʥʮʠʷ ʩʦʙʠʨʘʝʪ ʠʟ ʢʘʜʨʦʚ 

ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʧʦʜʛʦʪʘʚʣʠʚʘʝʪ ʠʭ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɼʣʷ 

ʥʘʚʠʛʘʮʠʠ Global Hawk ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥʝʨʮʠʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʩ ʧʦʧʨʘʚʢʘʤʠ 

ʦʪ GPS. 

ʉʪʦʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʘ ʥʘ ʦʩʥʦʚʝ ɹʇʃɸ ʦʮʝʥʠʚʘʝʪʩʷ ʜʦ 140 ʤʣʥ. ʜʦʣʣʘʨʦʚ 

ʉʐɸ. ʈʘʩʭʦʜʳ ʥʘ ʯʘʩ ʧʦʣʝʪʘ ɹʇʃɸ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 31 ʪʳʩ. ʜʦʣʣʘʨʦʚ. 

ɼʦ 2015 ʛʦʜʘ ʚʨʝʤʷ ɹʇʃɸ Global Hawk ʧʨʦʰʝʣ ʥʝʩʢʦʣʴʢʦ ʤʦʜʠʬʠʢʘʮʠʡ: 

- RQ-4B Global Hawk Block 30 ï ʧʝʨʚʘʷ ʚʝʨʩʠʷ ɹʇʃɸ ʦʬʠʮʠʘʣʴʥʦ 

ʧʨʠʥʷʪʘ ̫ʥʘ ʚʦʦʨʫʞʝʥʠʝ ɺɺʉ ʉʐɸ ʩ ʘʚʛʫʩʪʘ 2011 ʛʦʜʘ. 

- RQ-4B Global Hawk Block 40 ï ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʝʜʳʜʫʱʠʭ ʚʝʨʩʠʡ 

Block 20/30 ʪʝʤ, ʯʪʦ ʩʦʜʝʨʞʠʪ ʤʫʣʴʪʠʧʣʘʪʬʦʨʤʝʥʥʫ  ʁʈʃʉ MP-RTIP. 

- RQ-4E Euro Hawk ï ʥʝʤʝʮʢʘʷ ʤʦʜʠʬʠʢʘʮʠʷ RQ-4, ʧʨʝʜʩʪʘʚʣʝʥʥʘ ̫ʚ 

ʦʢʪʷʙʨʝ 2009 ʛʦʜʘ. ʅʘ ʝʚʨʦʧʝʡʩʢʫʶ ʚʝʨʩʠʶ ɹʇʃɸ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʦʡ ʨʘʟʚʝʜʢʠ SIGINT, ʨʘʟʨʘʙʦʪʘʥʥʦʝ 

EADS.  

- MQ-4C Triton ï ʤʦʨʩʢʦʡ ʧʘʪʨʫʣʴʥʳʡ ɹʇʃɸ. ʕʪʦʪ ɹʇʃɸ ʦʩʥʘʱʝʥ ʈʃʉ 

ʍ-ʜʠʘʧʘʟʦʥʘ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʥʘʜʚʦʜʥʳʭ ʢʦʨʘʙʣʝʡ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ 

ʯʘʩʪʴ ʩʠʩʪʝʤ rʨʘʩʰʠʨʝʥʥʦʡ ʤʦʨʩʢʦʡ ʨʘʟʚʝʜʢʠ ɺʄʉ ʉʐɸ ï BAMS. 

ʋʧʨʘʚʣʷʶʪ ʵʪʠʤʠ ɹʇʃɸ ʵʢʠʧʘʞʠ ʧʘʪʨʫʣʴʥʳʭ ʩʘʤʦʣʝʪʦʚ P-8 Poseidon.  

ɹʇʃɸ Global Hawk ʰʠʨʦʢʦ ʠ ʜʦʚʦʣʴʥʦ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʚʦʝʥʥʳʭ 

ʢʦʥʬʣʠʢʪʘʭ. ʅʘʧʨʠʤʝʨ, ʚ ʭʦʜʝ ʘʢʪʠʚʥʦʡ ʬʘʟʳ ʚʦʝʥʥʳʭ ʜʝʡʩʪʚʠʡ ʚ ʀʨʘʢʝ ʚ 

ʪʝʯʝʥʠʝ ʤʘʨʪʘ 2003 ʛʦʜʘ ʦʜʠʥ ʘʧʧʘʨʘʪ RQ-4A Global Hawk ʩʦʚʝʨʰʠʣ 16 ʙʦʝʚʳʭ 

ʚʳʣʝʪʦʚ ʩ ʦʙʱʠʤ ʥʘʣʝʪʦʤ ʦʢʦʣʦ 360 ʯ. ʕʪʦ ʩʦʩʪʘʚʠʣʦ ʚʩʝʛʦ 3% ʦʪ ʦʙʱʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʭ ʧʦʣʝʪʦʚ ʘʚʠʘʮʠʦʥʥʦʡ ʛʨʫʧʧʠʨʦʚʢʠ. ʇʨʠ ʵʪʦʤ 

ʘʧʧʘʨʘʪ ʧʝʨʝʜʘʣ ʙʦʣʝʝ 55% ʚʩʝʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʨʠʪʠʯʥʳʭ ʧʦ ʚʨʝʤʝʥʠ ʮʝʣʷʭ 
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ʧʨʦʪʠʚʥʠʢʘ. ʆʪʤʝʯʘʝʪʩʷ ʪʘʢʞʝ, ʯʪʦ ʢ ʢʦʥʮʫ 2007 ʛʦʜʘ ʪʦʣʴʢʦ 3 ʪʘʢʠʤʠ ɹʇʃɸ, 

ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʤʠ ʚ ɸʬʛʘʥʠʩʪʘʥʝ ʠ ʀʨʘʢʝ, ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʦʢʦʣʦ 400 ʚʳʣʝʪʦʚ 

ʩ ʩʫʤʤʘʨʥʳʤ ʥʘʣʝʪʦʤ ʦʢʦʣʦ 8 ʪʳʩ. ʯ. ʅʘʧʨʷʞʝʥʥʦʩʪʴ ʙʦʝʚʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʤʘʰʠʥ ʩʦʩʪʘʚʠʣʘ 8-12 ʚʳʣʝʪʦʚ ʚ ʤʝʩʷʮ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʙʦʣʝʝ 24 ʯ 

ʢʘʞʜʳʡ [22]. 

ɹʇʃɸ-ʙʦʤʙʘʨʜʠʨʦʚʱʠʢ UCAV ʥʘ ʦʩʥʦʚʝ Steth-ʪʝʭʥʦʣʦʛʠʡ ʘʢʪʠʚʥʦ 

ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʉʐɸ. ʋʞʝ ʩʦʟʜʘʥ ʧʨʦʪʦʪʠʧ UCAV ï ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ 

ʤʥʦʛʦʮʝʣʝʚʦʡ ɹʇʃɸ X-45. ʇʝʨʚʳʡ ʧʦʣʸʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 14 ʤʠʥ ɻʪʦʪ 

ɹʇʃɸ ʚʳʧʦʣʥʠʣ ʚ 2002 ʛʦʜʫ, ʚ ʭʦʜʝ ʧʦʣʝʪʘ ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ ʚʳʩʦʪʘ 2,5 ʢʤ ʠ 

ʩʢʦʨʦʩʪʴ 360 ʢʤ/ʯ. ʇʝʥʪʘʛʦʥ ʧʣʘʥʠʨʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʩʪʝʤʳ, ʩʦʟʜʘʥʥʳʝ ʥʘ 

ʙʘʟʝ X-45, ʜʣʷ ʨʝʰʝʥʠʷ ʜʚʫʭ ʟʘʜʘʯ: 

- ʧʦʜʘʚʣʝʥʠʝ ʩʠʩʪʝʤʳ ʧʨʦʪʠʚʦʚʦʟʜʫʰʥʦʡ ʦʙʦʨʦʥʳ (ʢʘʢ ʛʦʚʦʨʷʪ ʚ ʉʐɸ, 

ʟʘʜʘʯʘ ʧʝʨʚʦʛʦ ʜʥʷ ʚʦʡʥʳ); 

- ʥʘʥʝʩʝʥʠʝ ʫʜʘʨʦʚ ʧʦ ʮʝʣʷʤ, ʧʨʠʢʨʳʪʳʤ ʩʠʣʴʥʦʡ ʇɺʆ. 

ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʧʣʘʥʠʨʦʚʘʣʦʩʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʠ ɹʇʃɸ ʜʣʷ 

ʥʝʤʝʜʣʝʥʥʳʭ ʜʝʡʩʪʚʠʡ ʥʘ ʫʜʘʣʸʥʥʳʭ ʊɺɼ (ʟʘʜʘʥʥʦʝ ʚʨʝʤʷ ʨʘʟʚʸʨʪʳʚʘʥʠʷ 

ʩʠʩʪʝʤʳ ʥʘ ʣʶʙʦʤ ʘʵʨʦʜʨʦʤʝ ʧʣʘʥʝʪʳ ï 32 ʯ, ʛʦʪʦʚʥʦʩʪʴ ʢ ʚʟʣʸʪʫ ʧʦʩʣʝ 

ʧʝʨʝʙʨʦʩʢʠ ï 75 ʤʠʥ). 

ʇʨʦʛʨʘʤʤʘ X-45 ʧʦʣʫʯʠʣʘ 767 ʤʣʥ. ʜʦʣʣ. ʦʪ DARPA ʚ ʦʢʪʷʙʨʝ 2004 ʛʦʜʘ 

ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʠʩʧʳʪʘʥʠʷ ʪʨʸʭ ɹʇʃɸ. ʇʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʍ-45 ʧʦʥʝʩʝʪ 

680 ʢʛ ʨʘʢʝʪʥʦ-ʙʦʤʙʦʚʦʡ ʥʘʛʨʫʟʢʠ, ʘ ʪʘʢʞʝ ʪʦ, ʯʪʦ ʦʥ ʩʤʦʞʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʚʳʙʠʨʘʪʴ ʚʘʞʥʳʝ ʮʝʣʠ, ʦʧʨʝʜʝʣʷʪʴ ʪʨʘʩʩʫ ʧʦʣʝʪʘ ʢ ʥʠʤ ʠ ʩʘʤ ʚʦʟʚʨʘʱʘʪʴʩʷ ʥʘ 

ʙʘʟʫ. ʉʢʦʨʦʩʪʴ ɹʇʃɸ ï 0,8 ʦʪ ʟʚʫʢʦʚʦʡ. ʕʪʠ ɹʇʃɸ ʜʦʣʞʥʳ ʙʳʣʠ ʙʳʪʴ 

ʚʩʪʨʦʝʥʳ ʚ ʝʜʠʥʫʶ ʩʝʪʴ ʨʘʟʚʝʜʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʙʦʝʚʳʤʠ ʜʝʡʩʪʚʠʷʤʠ ʠ ʩʪʘʪʴ 

ʦʩʥʦʚʦʡ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʝʪʝʮʝʥʪʨʠʯʝʩʢʠʭ ʙʝʩʧʠʣʦʪʥʳʭ ʦʧʝʨʘʮʠʡ. 

ʆʜʥʘʢʦ, ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2 ʤʘʨʪʘ 2006 ʛʦʜʘ ɺɺʉ ʉʐɸ ʧʨʠʥʷʣʦ ʨʝʰʝʥʠʝ 

ʧʨʝʢʨʘʪʠʪʴ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʧʨʦʝʢʪʘ X-45. ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʝʢʨʘʱʝʥʠʝ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, çɹʦʠʥʛè ʧʨʦʜʦʣʞʠʣ ʧʨʦʛʨʘʤʤʫ X-45 ʚ ʠʥʠʮʠʘʪʠʚʥʦʤ ʧʦʨʷʜʢʝ 

ʠ ʧʨʝʜʣʦʞʠʣ ɺʄʉ ʉʐɸ ʩʦʟʜʘʪʴ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ ʚʘʨʠʘʥʪ X-45N. 

ʀʥʪʝʨʝʩʥʳʤ ʚ ʧʣʘʥʝ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʝʩʧʠʣʦʪʥʳʭ ʩʨʝʜʩʪʚ 

ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪ ɹʇʃɸ RAQ-25 CBARS (Carrier-Based Aerial-Refueling System ï 

çʧʘʣʫʙʥʘʷ ʩʠʩʪʝʤʘ ʜʦʟʘʧʨʘʚʢʠè). ʎʝʣʴʶ ʧʨʦʝʢʪʘ CBARS ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ 

ɹʇʃɸ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʦʟʘʧʨʘʚʢʠ ʚ ʧʦʣʝʪʝ ʜʨʫʛʠʭ 

ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ. ʈʘʟʨʘʙʦʪʢʘ ʪʘʢʦʡ ʪʝʭʥʠʢʠ ʧʦʟʚʦʣʠʪ ɺʄʉ ʉʐɸ 

ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʜʘʚʥʝʡ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʦʡ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʙʦʝʚʦʛʦ ʨʘʜʠʫʩʘ 

ʠʤʝʶʱʠʭʩʷ ʩʘʤʦʣʝʪʦʚ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʩ ʢʦʥʮʘ ʜʝʚʷʥʦʩʪʳʭ ʛʦʜʦʚ ʧʘʣʫʙʥʘʷ 

ʘʚʠʘʮʠʷ ʥʝ ʠʤʝʝʪ ʧʦʣʥʦʮʝʥʥʦʛʦ ʩʘʤʦʣʝʪʘ-ʟʘʧʨʘʚʱʠʢʘ, ʯʪʦ ʤʝʰʘʝʪ ʝʡ ʩ ʚʳʩʦʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʚʳʧʦʣʥʷʪʴ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ. ɺ 1997 ʛʦʜʫ ʩ ʚʦʦʨʫʞʝʥʠʷ 

ʙʳʣ ʩʥʷʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʟʘʧʨʘʚʱʠʢ Grumman KA-6D Intruder, ʠ ʩ ʪʝʭ ʧʦʨ 

ʜʦʟʘʧʨʘʚʢʘ ʚ ʧʦʣʝʪʝ ʚʳʧʦʣʥʷʝʪʩʷ ʪʦʣʴʢʦ ʠʩʪʨʝʙʠʪʝʣʷʤʠ F/A-18 ʩ ʧʦʜʚʝʩʥʳʤʠ 

ʟʘʧʨʘʚʦʯʥʳʤʠ ʘʛʨʝʛʘʪʘʤʠ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʝʨʩʧʝʢʪʠʚʥʳʡ ɹʇʃɸ-ʪʘʥʢʝʨ 

RAQ-25 ʩʤʦʞʝʪ ʧʦʣʥʦʮʝʥʥʦ ʨʝʰʘʪʴ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ ʠ ʪʝʤ ʩʘʤʳʤ 

ʚʳʩʚʦʙʦʜʠʪ ʠʩʪʨʝʙʠʪʝʣʠ F/A-18, ʧʦʟʚʦʣʠʚ ʠʤ ʟʘʥʠʤʘʪʴʩʷ ʪʦʣʴʢʦ ʙʦʝʚʦʡ 

ʨʘʙʦʪʦʡ. ʇʨʠ ʵʪʦʤ, ʤʦʞʥʦ ʦʞʠʜʘʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʩʧʠʣʦʪʥʳʭ 

ʟʘʧʨʘʚʱʠʢʦʚ ʧʨʠʚʝʜʝʪ ʢ ʥʝʢʦʪʦʨʦʤʫ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʜʦʙʥʦʡ 
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ʨʘʙʦʪʳ. ɹʇʃɸ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʥʘ ʫʨʦʚʥʝ X-47 ʠʣʠ ʚʳʰʝ ʩʤʦʛʫʪ ʚ ʪʝʯʝʥʠʝ 

ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘʭʦʜʠʪʴʩʷ ʚ ʫʢʘʟʘʥʥʦʤ ʨʘʡʦʥʝ ʟʘ ʧʨʝʜʝʣʘʤʠ ʟʦʥʳ 

ʜʝʡʩʪʚʠʷ ʇɺʆ ʧʨʦʪʠʚʥʠʢʘ ʠ ʧʨʦʠʟʚʦʜʠʪʴ ʪʘʤ ʜʦʟʘʧʨʘʚʢʫ ʙʦʝʚʳʭ ʩʘʤʦʣʝʪʦʚ, 

ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʟʘʚʦʝʚʘʥʠʝ ʛʦʩʧʦʜʩʪʚʘ ʚ ʚʦʟʜʫʭʝ ʠʣʠ ʥʘʥʝʩʝʥʠʝ ʫʜʘʨʦʚ ʧʦ 

ʦʙʲʝʢʪʘʤ ʧʨʦʪʠʚʥʠʢʘ [15]. 

ʉ 1996 ʛʦʜʘ ɺɺʉ ʉʐɸ ʚʝʜʫʪ ʙʦʣʴʰʫʶ ʧʨʦʛʨʘʤʤʫ ʩʦʟʜʘʥʠʷ ʩʘʤʳʭ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʫʜʘʨʥʳʭ ʠ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʙʝʩʧʠʣʦʪʥʳʭ ʩʠʩʪʝʤ 

ʨʝʪʨʘʥʩʣʷʮʠʠ ʠ ʩʚʷʟʠ, ʘ ʪʘʢʞʝ ʣʦʞʥʳʭ ʮʝʣʝʡ ʥʘ ʦʩʥʦʚʝ ɹʇʃɸ. ɼʝʰʝʚʳʝ ʤʠʥʠ-

ɹʇʃɸ ʦʙʲʝʜʠʥʠʚʰʠʩʴ ʚ ʩʝʪʠ, ʧʨʝʚʨʘʪʷʪʩʷ ʚ ʤʘʩʩʦʚʦʝ ʦʨʫʞʠʝ ʥʘ ʥʦʚʳʭ 

ʧʨʠʥʮʠʧʘʭ ʨʦʝʚʦʛʦ ʠʥʪʝʣʣʝʢʪʘ.  

ʂ ʪʘʢʠʤ ʤʠʥʠ-ɹʇʃɸ ʤʦʞʥʦ ʦʪʥʝʩʪʠ Wasp. ʉʚʦʡ ʧʝʨʚʳʡ ʧʦʣʝʪ ʦʥ 

ʩʦʚʝʨʰʠʣ ʚ 2007 ʛʦʜʫ. ɸʧʧʘʨʘʪ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ, ʮʝʣʝʫʢʘʟʘʥʠʷ, 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʦʛʥʷ ʠ ʦʮʝʥʢʠ ʫʱʝʨʙʘ, ʧʨʠ ʥʘʭʦʞʜʝʥʠʠ ʥʘʜ ʚʨʘʞʝʩʢʦʡ 

ʪʝʨʨʠʪʦʨʠʝʡ. Wasp ʦʩʥʘʱʝʥ ʜʚʫʤʷ ʤʠʥʠʘʪʶʨʥʳʤʠ ʚʠʜʝʦʢʘʤʝʨʘʤʠ, ʢʦʪʦʨʳʝ 

ʩʦʙʠʨʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʠ ʧʝʨʝʜʘʶʪ ʝʝ ʦʧʝʨʘʪʦʨʫ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

Wasp ʚʝʩʠʪ 200 ʛ, ʨʘʟʤʘʭ ʢʨʳʣʘ 33 ʩʤ, ʦʩʥʘʱʝʥ ʵʣʝʢʪʨʦʤʦʪʦʨʦʤ, ʧʦʣʫʯʘʶʱʠʤ 

ʵʥʝʨʛʠʶ ʦʪ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʠ ʧʦʜʟʘʨʷʞʘʶʱʠʤʩʷ ʚʦ ʚʨʝʤʷ ʧʦʣʝʪʘ ʦʪ ʩʦʣʥʝʯʥʳʭ 

ʙʘʪʘʨʝʡ. ʄʦʜʠʬʠʢʘʮʠʷ Wasp III ʠʤʝʝʪ ʨʘʟʤʘʭ ʢʨʳʣʴʝʚ 73,5 ʩʤ, ʚʝʩʠʪ 454 ʛ ʠ 

ʥʝʩʝʪ ʵʣʝʢʪʨʦʦʧʪʠʯʝʩʢʠʝ ʮʚʝʪʥʳʝ ʢʘʤʝʨʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʚʧʝʨʝʜ ʠ ʚ ʩʪʦʨʦʥʳ, 

ʧʣʶʩ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʤʦʜʫʣʴʥʫʶ ʥʘʛʨʫʟʢʫ ʦʧʪʠʯʝʩʢʠʭ ʠʣʠ ʠʥʬʨʘʢʨʘʩʥʳʭ 

ʩʝʥʩʦʨʦʚ. ʀʤʝʝʪ ʜʘʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʜʦ 5 ʢʤ ʦʪ ʦʧʝʨʘʪʦʨʘ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʚʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʚ ʚʦʟʜʫʭʝ ʜʦ 45 ʤʠʥ [9]. 

ʆʪ ʉʐɸ ʩʪʘʨʘʶʪʩʷ ʥʝ ʦʪʩʪʘʚʘʪʴ ʠ ʜʨʫʛʠʝ ʩʪʨʘʥʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʞʝ 

ʙʦʣʝʝ 80 ʪʠʧʦʚ ɹʇʃɸ ʩʦʩʪʦʷʪ ʥʘ ʚʦʦʨʫʞʝʥʠʠ 41 ʩʪʨʘʥʳ, 32 ʛʦʩʫʜʘʨʩʪʚʘ ʩʘʤʠ 

ʧʨʦʠʟʚʦʜʷʪ ʠ ʧʨʝʜʣʘʛʘʶʪ ʢ ʧʨʦʜʘʞʝ ʙʦʣʝʝ 250 ʤʦʜʝʣʝʡ ɹʇʃɸ ʨʘʟʣʠʯʥʳʭ 

ʪʠʧʦʚ. ʇʦ ʤʥʝʥʠʶ ʘʤʝʨʠʢʘʥʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʧʨʦʠʟʚʦʜʩʪʚʦ ɹʇʃɸ ʥʘ ʵʢʩʧʦʨʪ 

ʥʝ ʪʦʣʴʢʦ ʧʦʟʚʦʣʷʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʡ ʚʦʝʥʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʡ 

ʢʦʤʧʣʝʢʩ, ʩʥʠʞʘʪʴ ʩʪʦʠʤʦʩʪʴ ɹʃɸ, ʟʘʢʫʧʘʝʤʳʭ ʜʣʷ ʩʚʦʠʭ ɺʦʦʨʫʞʝʥʥʳʭ ʩʠʣ, 

ʥʦ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʘʧʧʘʨʘʪʫʨʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʠʥʪʝʨʝʩʘʭ 

ʧʨʦʚʝʜʝʥʠʷ ʤʥʦʛʦʥʘʮʠʦʥʘʣʴʥʳʭ ʦʧʝʨʘʮʠʡ [3]. 

ʆʜʥʠʤ ʠʟ ʣʠʜʝʨʦʚ ʚ ʩʦʟʜʘʥʠʠ ʠ ʧʨʠʤʝʥʝʥʠʠ ɹʇʃɸ ʩʯʠʪʘʝʪʩʷ ʀʟʨʘʠʣʴ. ɺ 

ʀʟʨʘʠʣʝ ɹʇʃɸ ʧʨʦʠʟʚʦʜʷʪʩʷ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʠʤʠ ʦʙʦʨʦʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, 

ʪʘʢʠʤʠ, ʢʘʢ ʢʦʥʮʝʨʥ ʈɸʌɸʕʃ ʠ ʢʦʥʮʝʨʥ çɸʚʠʘʮʠʦʥʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴè 

(ʊɸɸ). ʃʠʚʘʥʩʢʘʷ ʚʦʡʥʘ 2006 ʛ. ʩʪʘʣʘ ʧʝʨʚʦʡ ʚ ʠʩʪʦʨʠʠ ʧʦ ʤʘʩʰʪʘʙʘʤ 

ʧʨʠʤʝʥʝʥʠʷ ɹʇʃɸ. ʊʘʢ ʠʟʨʘʠʣʴʩʢʠʝ ʙʦʝʚʳʝ ɹʇʃɸ çHermesè ʩʦʚʝʨʰʠʣʠ ʙʦʣʝʝ 

2500 ʙʦʝʚʳʭ ʚʳʣʝʪʦʚ. ʆʥʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʨʘʟʚʝʜʢʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʦʠʩʢʘ ʠ 

ʫʥʠʯʪʦʞʝʥʠʷ ʞʠʚʦʡ ʩʠʣʳ ʧʨʦʪʠʚʥʠʢʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʨʘʙʘʪʳʚʘʶʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ɹʇʃɸ ʥʝ ʪʦʣʴʢʦ ʜʣʷ 

ʨʝʰʝʥʠʷ ʙʦʝʚʳʭ ʟʘʜʘʯ. ʀʩʧʦʣʴʟʫʷ ɹʇʃɸ ʤʦʞʥʦ ʜʦʩʪʘʚʣʷʪʴ ʟʘ ʣʠʥʠʶ ʬʨʦʥʪʘ 

ʦʨʫʞʠʝ ʠ ʘʤʫʥʠʮʠʶ, ʘ ʪʘʢʞʝ ʵʚʘʢʫʠʨʦʚʘʪʴ ʨʘʥʝʥʳʭ. ʊʘʢ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʦʪʜʝʣ ʣʦʛʠʩʪʠʢʠ ʠ ʩʥʘʙʞʝʥʠʷ ʎɸʍɸʃʘ ʚʤʝʩʪʝ ʩ ɺɺʉ ʠ ʢʦʤʘʥʜʦʚʘʥʠʝʤ 

ʩʫʭʦʧʫʪʥʳʭ ʚʦʡʩʢ ʀʟʨʘʠʣʷ ʧʨʦʚʝʨʷʶʪ ʨʷʜ ʨʘʟʨʘʙʦʪʦʢ, ʧʨʝʜʣʦʞʝʥʥʳʭ 

ʠʟʨʘʠʣʴʩʢʠʤʠ ʢʦʤʧʘʥʠʷʤʠ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ. ʀʟʨʘʠʣʴʩʢʘʷ ʢʦʤʧʘʥʠʷ çʊɸɸè ʫʞʝ 

ʥʘʯʘʣʘ ʧʨʦʚʦʜʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʧʨʝʚʨʘʱʝʥʠʶ ʦʙʳʯʥʦʛʦ ʛʨʫʟʦʚʦʛʦ 

ʚʝʨʪʦʣʝʪʘ ʚ ʙʝʩʧʠʣʦʪʥʳʡ. ʂʦʤʧʘʥʠʷ Urban Aeronautics ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʥʦʚʳʡ 
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ʙʝʩʧʠʣʦʪʥʳʡ ʚʝʨʪʦʣʝʪ Mule, ʨʘʙʦʪʘʶʱʠʡ ʥʝ ʧʨʠ ʧʦʤʦʱʠ ʚʥʝʰʥʝʛʦ ʚʠʥʪʦʚʦʛʦ 

ʨʦʪʦʨʘ, ʘ ʧʨʠ ʧʦʤʦʱʠ ʚʥʫʪʨʝʥʥʠʭ ʨʦʪʦʨʦʚ, ʥʘ ʦʩʥʦʚʝ ʪʫʨʙʦʨʝʘʢʪʠʚʥʦʛʦ 

ʜʚʠʛʘʪʝʣʷ. ʕʪʦʪ ʥʝʙʦʣʴʰʦʡ ʚʝʨʪʦʣʝʪ (ʜʣʠʥʦʡ ʚʩʝʛʦ 5 ʤ) ʙʫʜʝʪ ʩʧʦʩʦʙʝʥ 

ʧʝʨʝʚʦʟʠʪʴ ʛʨʫʟ ʚʝʩʦʤ ʚ 230 ʢʛ ï ʝʜʫ, ʚʦʜʫ, ʤʝʜʠʢʘʤʝʥʪʳ, ʙʦʝʧʨʠʧʘʩʳ ʠ ʪ.ʜ. 

ʇʘʨʘʣʣʝʣʴʥʦ, ʥʘ ʧʨʦʰʝʜʰʝʤ ʥʝʜʘʚʥʦ ʩʲʝʟʜʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʦʙʦʨʦʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʀʟʨʘʠʣʷ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʩʜʝʣʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʫʩʠʣʠʝ ʜʣʷ 

ʩʦʟʜʘʥʠʝ ʙʝʩʧʠʣʦʪʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʚʝʨʪʦʣʝʪʘ ʜʣʷ ʵʚʘʢʫʘʮʠʠ ʨʘʥʝʥʳʭ ʩ ʧʦʣʷ 

ʙʦʷ. ʉʦʛʣʘʩʥʦ ʟʘʜʘʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ, ʚʝʨʪʦʣʝʪ ʙʫʜʝʪ ʜʣʠʥʦʡ ʦʢʦʣʦ 8 ʤ ʠ 

ʚʳʩʦʪʦʡ ʦʢʦʣʦ 1,5 ʤ. ʆʥ ʙʫʜʝʪ ʩʧʦʩʦʙʝʥ ʧʝʨʝʚʝʟʪʠ 4 ʯʝʣʦʚʝʢ ʠ ʤʝʜʠʮʠʥʩʢʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʦʢʘʟʘʥʠʷ ʵʢʩʪʨʝʥʥʦʡ ʧʦʤʦʱʠ, ʠ 

ʧʝʨʝʜʚʠʛʘʪʴʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ ʚ 150 ʢʤ/ʯ ʥʘ ʚʳʩʦʪʝ ʚ 3 ʢʤ [9]. 

ʕʢʩʧʝʨʪʳ ʩʯʠʪʘʶʪ, ʯʪʦ ʙʦʝʚʳʝ ɹʇʃɸ ʚʦ ʤʥʦʛʦʤ ʧʨʝʚʟʦʡʜʫʪ ʦʙʳʯʥʳʝ 

ʙʦʝʚʳʝ ʩʘʤʦʣʝʪʳ. ɼʝʣʦ ʥʝ ʪʦʣʴʢʦ ʚ ʠʭ ʜʝʰʝʚʠʟʥʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʠʣʦʪʠʨʫʝʤʳʤʠ ʠʩʪʨʝʙʠʪʝʣʷʤʠ ʠʣʠ ʙʦʤʙʘʨʜʠʨʦʚʱʠʢʘʤʠ. ɹʇʃɸ ʧʦ 

ʤʘʥʝʚʨʝʥʥʦʩʪʠ ʧʨʝʚʟʦʡʜʫʪ ʦʙʳʯʥʳʝ ʩʘʤʦʣʝʪʳ ʭʦʪʷ ʙʳ ʧʦʪʦʤʫ, ʯʪʦ ʷʚʣʷʶʪʩʷ 

ʙʦʣʝʝ ʤʘʥʝʚʨʝʥʥʳʤʠ ʚ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʤʦʛʫʪ ʧʦʟʚʦʣʠʪʴ ʩʝʙʝ ʩʘʤʳʝ ʚʳʩʦʢʠʝ 

ʧʝʨʝʛʨʫʟʢʠ ʥʝʜʦʩʪʫʧʥʳʝ ʜʣʷ ʯʝʣʦʚʝʢʘ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ɹʇʃɸ ʤʦʞʥʦ ʚʦʟʣʦʞʠʪʴ 

ʨʷʜ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʜʘʯ ʦʙʝʩʧʝʯʝʥʠʷ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ ʠ ʪʳʣʦʚʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ. 

 

2.3 ʇʨʦʙʣʝʤʥʳʝ ʘʩʧʝʢʪʳ ʧʨʠʤʝʥʝʥʠʷ ɹʇʃɸ 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʜʦʣʷ ʧʨʠʤʝʥʝʥʠʷ ɹʇʃɸ ʚ ʚʦʦʨʫʞʝʥʥʳʭ ʢʦʥʬʣʠʢʪʘʭ 

ʠ ʣʦʢʘʣʴʥʳʭ ʚʦʡʥʘʭ ʧʦʩʪʦʷʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʜʣʷ ʤʘʩʩʦʚʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ɹʇʃɸ ʝʩʪʴ ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʬʘʢʪʦʨʳ, ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ 

ʧʨʦʙʣʝʤʥʳʝ ʘʩʧʝʢʪʳ. ʂʘʢ ʧʦʢʘʟʘʣ ʘʥʘʣʠʟ ʨʘʙʦʪ [9, 14, 15, 16, 17, 19, 20, 24, 25, 

28, 33], ʢ ʯʠʩʣʫ ʦʩʥʦʚʥʳʭ ʠʟ ʥʠʭ ʦʪʥʦʩʷʪʩʷ: 

- ʥʠʟʢʘʷ ʘʚʪʦʥʦʤʥʦʩʪʴ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʦʤʧʣʝʢʩʦʚ ʥʘ ʦʩʥʦʚʝ ɹʇʃɸ; 

- ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʜʩʠʩʪʝʤʳ ʩʚʷʟʠ ʜʣʷ 

ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʤʥʦʞʝʩʪʚʦʤ ɹʇʃɸ ʠʣʠ 

ʧʦʣʫʯʝʥʠʷ ʦʪ ʥʠʭ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ; 

- ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʥʦʚʦʡ ʥʘʟʝʤʥʦʡ 

ʦʙʩʣʫʞʠʚʘʶʱʝʡ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ; 

- ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʧʝʮʠʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʦʧʝʨʘʪʦʨʦʚ ɹʇʃɸ ʠ ʠʭ 

ʚʦʦʨʫʞʝʥʠʷ; 

- ʩʣʦʞʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʵʬʬʝʢʪʠʚʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ ɹʇʃɸ ʧʨʦʪʠʚ 

ʧʨʦʪʠʚʥʠʢʘ, ʦʙʣʘʜʘʶʱʝʛʦ ʩʦʚʨʝʤʝʥʥʳʤʠ ʚʳʩʦʢʦʨʘʟʚʠʪʳʤʠ ʩʠʩʪʝʤʘʤʠ 

ʇɺʆ ʠ ʈʕʇ; 

- ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʧʨʘʚʠʣ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʣʝʪʦʚ ʩ ʫʯʝʪʦʤ ɹʇʃɸ, ʢʘʢ ʨʘʚʥʦʧʨʘʚʥʦʛʦ 

ʫʯʘʩʪʥʠʢʘ ʚʦʟʜʫʰʥʦʛʦ ʜʚʠʞʝʥʠʷ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ɹʇʃɸ ʷʚʣʷʝʪʩʷ ʝʛʦ 

ʥʠʟʢʘʷ ʘʚʪʦʥʦʤʥʦʩʪʴ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʪʦʷʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʦʧʝʨʘʪʦʨʦʤ ʥʘ ɿʝʤʣʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʜʝʩʷʪʢʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ 

ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ɹʇʃɸ ʧʨʦʜʦʣʞʘʶʪ ʙʳʪʴ çʨʫʯʥʳʤʠè. ʆʥʠ 
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ʥʫʞʜʘʶʪʩʷ ʚ ʯʝʣʦʚʝʯʝʩʢʦʤ ʢʦʥʪʨʦʣʝ, ʠʥʘʯʝ ʧʨʠʤʝʥʷʪʴ ʠʭ ʙʫʜʝʪ ʧʦʧʨʦʩʪʫ 

ʥʝʚʦʟʤʦʞʥʦ. ɼʘʞʝ ʫʧʨʘʚʣʝʥʠʝ ʪʘʢʠʤʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʤʠ ɹʇʃɸ, ʢʘʢ 

Reaper ʠʣʠ Global Hawk, ʚʩʝ ʨʘʚʥʦ ʚʝʜʝʪʩʷ ʚʨʫʯʥʫʶ ʚʦ ʚʩʝʭ ʩʣʦʞʥʳʭ ʨʝʞʠʤʘʭ 

ʧʠʣʦʪʠʨʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ: ʚʟʣʝʪ, ʧʦʩʘʜʢʫ, ʙʘʨʨʘʞʠʨʦʚʘʥʠʝ ʥʘʜ ʮʝʣʴʶ, ʘ ʪʘʢʞʝ 

ʧʨʠʤʝʥʝʥʠʝ ʦʨʫʞʠʷ [23]. 

ɸʥʘʣʠʟ, ʧʨʦʚʝʜʝʥʥʳʡ ʚ ʨʘʙʦʪʝ [14], ʧʦʢʘʟʘʣ, ʯʪʦ ʫʩʧʝʰʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ 

ɹʇʃɸ ʧʨʝʧʷʪʩʪʚʫʝʪ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ ʩʚʷʟʠ (ʰʠʨʠʥʘ ʧʦʣʦʩʳ 

ʯʘʩʪʦʪ) ʥʘ ʚʩʝʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʊɺɼ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

(ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ) ʭʘʨʘʢʪʝʨʘ ʥʘ ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ. ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʩʠʩʪʝʤʳ 

ʩʚʷʟʠ ʧʨʠ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ɹʇʃɸ ʙʳʣʠ ʥʘʩʪʦʣʴʢʦ ʧʝʨʝʛʨʫʞʝʥʳ, ʯʪʦ 

ʥʝʢʦʪʦʨʳʝ ʧʣʘʥʠʨʦʚʘʚʰʠʝʩʷ ʜʝʡʩʪʚʠʷ ʧʨʠʰʣʦʩʴ ʦʪʣʦʞʠʪʴ ʠʣʠ ʦʪʤʝʥʠʪʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʥʝʜʦʩʪʘʪʦʯʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʠʩʪʝʤ ʩʚʷʟʠ 

ʦʛʨʘʥʠʯʠʚʘʶʪ ʢʦʣʠʯʝʩʪʚʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠʤʝʥʷʝʤʳʭ ɹʇʃɸ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʥʘʯʘʣʦ ʢʘʞʜʦʡ ʥʦʚʦʡ ʦʧʝʨʘʮʠʠ ʪʨʝʙʦʚʘʣʦ ʦʢʦʥʯʘʥʠʷ ʧʨʝʜʳʜʫʱʝʡ. ɺ ʢʦʥʝʯʥʦʤ 

ʠʪʦʛʝ, ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ɹʇʃɸ RQ-4 Global Hawk ʠ MQ-1 Predator ʚ ʦʧʝʨʘʮʠʠ ʚ 

ɸʬʛʘʥʠʩʪʘʥʝ ʧʦʢʘʟʘʣ ʧʨʦʜʦʣʞʘʶʱʝʡʩʷ ʨʦʩʪ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʠʩʧʦʣʴʟʫʝʤʦʡ 

ʧʦʣʦʩʝ ʯʘʩʪʦʪ, ʢʦʪʦʨʘ,̫ ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ, ʫʜʚʘʠʚʘʝʪʩʷ ʝʞʝʛʦʜʥʦ. 

ɽʱʝ ʦʜʥʠʤ ʦʛʨʘʥʠʯʝʥʠʝʤ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɹʇʃɸ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʵʬʬʝʢʪʠʚʥʦ ʦʥʠ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʩɹʷ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʚʦʙʦʜʥʦʤ ʚʦʟʜʫʰʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʜʥʝʤ, ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʠ ʩʨʝʜʩʪʚ ʇɺʆ ʠ ʈʕʇ 

ʧʨʦʪʠʚʥʠʢʘ. ʅʦʯʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ɹʇʃɸ ʥʝ ʧʦʣʫʯʠʣʦ ʰʠʨʦʢʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʠʯʠʥʘʤ [17]: 

- ʩʣʦʞʥʦʩʪʴ ʥʦʯʥʦʛʦ ʧʠʣʦʪʠʨʦʚʘʥʠʷ; 

- ʚr ʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ï ʪʝʧʣʦʚʠʟʦʨʘ ʠʣʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ 

ʀʂ-ʢʘʤʝʨʳ; 

- ʩʣʦʞʥʦʩʪʠ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʪʘʢ ʢʘʢ ʧʨʠ 

ʥʦʯʥʦʡ ʩʲʝʤʢʝ ʪʨʫʜʥʦ ʨʘʩʧʦʟʥʘʪʴ ʛʨʘʞʜʘʥʩʢʠʝ ʠʣʠ ʚʦʝʥʥʳʝ ʮʝʣʠ. 

ʇʨʠ ʵʪʦʤ, ʙʦʣʴʰʠʝ ɹʇʃɸ, ʧʨʠʤʝʥʷʝʤʳʝ ʜʥʝʤ ʥʝʨʝʜʢʦ ʩʪʘʥʦʚʷʪʩʷ 

ʣʝʛʢʠʤʠ ʮʝʣʷʤʠ ʜʣʷ ʩʨʝʜʩʪʚ ʇɺʆ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʇɿʈʂ. ʊʘʢ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 78-

ʜʥʝʚʥʦʡ ʦʧʝʨʘʮʠʠ ʩʦʶʟʥʳʭ ʩʠʣ ʚ ʖʛʦʩʣʘʚʠʠ ʚ 1999 ʛʦʜʫ ʙʳʣʦ ʧʦʪʝʨʷʥʦ ʦʢʦʣʦ 

47 ɹʇʃɸ, ʠʟ ʢʦʪʦʨʳʭ 35 ʙʳʣʠ ʧʦʜʙʠʪʳ ʩʝʨʙʩʢʦʡ ʇɺʆ. ʊʨʠ ʛʨʫʟʠʥʩʢʠʭ ɹʇʃɸ 

(ʚʢʣʶʯʘʷ, ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ, ʦʜʠʥ Elbit Hermes 450) ʙʳʣʠ ʧʦʜʙʠʪʳ ʥʘʜ 

ɸʙʭʘʟʠʝʡ ʨʦʩʩʠʡʩʢʠʤʠ ʠʩʪʨʝʙʠʪʝʣʷʤʠ ʚ ʨʦʩʩʠʡʩʢʦ-ʛʨʫʟʠʥʩʢʦʤ ʢʦʥʬʣʠʢʪʝ ʚ 

2008 ʛʦʜʫ [19]. 

ʂʘʢ ʦʪʤʝʯʘʝʪʩʷ ʚ ʨʘʙʦʪʝ [17], ʦʩʥʦʚʥʳʤ ʩʧʦʩʦʙʦʤ ʙʦʨʴʙʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ 

ʨʘʟʚʠʪʦʛʦ ʧʨʦʪʠʚʥʠʢʘ ʩ ɹʇʃɸ ʩʪʘʥʦʚʷʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʠʤ ʩʨʝʜʩʪʚ ʈʕʇ, ʪʘʢ ʢʘʢ 

ʨʘʩʭʦʜ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʨʘʢʝʪ ɿʈʂ ʧʨʦʪʠʚ ʤʘʣʳʭ ɹʇʃɸ ʚʝʜʝʪ ʢ ʠʩʯʝʨʧʘʥʠʶ 

ʨʝʩʫʨʩʦʚ ʩʠʩʪʝʤʳ ʇɺʆ ʠ ʬʘʢʪʠʯʝʩʢʠ ʷʚʣʷʝʪʩʷ ʥʝʵʬʬʝʢʪʠʚʥʳʤ. ʉʨʝʜʩʪʚʘ ʈʕʇ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʝʨʴʝʟʥʫʶ ʫʛʨʦʟʫ ʜʣʷ ʤʘʣʳʭ ɹʇʃɸ, ʢʦʪʦʨʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ 

ʠʤʝʶʪ ʧʦʣʥʦʮʝʥʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʠʥʝʨʮʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʥʘʚʠʛʘʮʠʠ, ʘ ʪʘʢʞʝ 

ʠʩʧʦʣʴʟʫʶʪ ʢʘʥʘʣ r ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʩ ʥʠʟʢʦʡ 

ʧʦʤʝʭʦʟʘʱʠʱʝʥʥʦʩʪʴ,ʁ ʧʨʠ ʵʪʦʤ ʘʣʛʦʨʠʪʤ r ʫʧʨʘʚʣʝʥʠʷ ʪʘʢʠʭ ɹʇʃɸ ʥʝ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʘʚʪʦʥʦʤʥʦʩʪʠ. ʆʧʳʪ ʚʦʟʜʝʡʩʪʚʠʷ ʈʕʇ ʥʘ 

ɹʇʃɸ ʚ ʣʦʢʘʣʴʥʳʭ ʢʦʥʬʣʠʢʪʘʭ [17] ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʨʝʜʩʪʚʘ ʈʕʇ ʨʘʙʦʪʘʶʪ 
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ʧʦʠʩʢʘʭ ʠʩʪʦʯʥʠʢʘ ʨʘʜʠʦʩʠʛʥʘʣʘ ɹʇʃɸ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʘʥʘʣʠʟ 

ʩʠʛʥʘʣʘ, ʠ ʧʨʠʥʠʤʘʝʪʩʷ ʨʝʰʝʥʠʝ ʦ ʧʦʩʪʘʥʦʚʢʝ ʧʦʤʝʭʠ: 

- ʚ ʢʘʥʘʣʝ ʚʠʜʝʦʪʨʘʢʪʘ; 

- ʚ ʢʘʥʘʣʝ ʢʦʤʘʥʜʥʦʡ ʨʘʜʠʦʣʠʥʠʠ ʫʧʨʘʚʣʝʥʠʷ; 

- ʧʦʤʝʭʠ ʜʣʷ ʙʣʦʢʠʨʦʚʘʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʛʥʘʣʦʚ GPS; 

- ʚ ʚʠʜʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ɹʇʃɸ ʩ ʮʝʣʴʶ ʧʝʨʝʭʚʘʪʘ 

ʫʧʨʘʚʣʝʥʠ ̫ʘʧʧʘʨʘʪʦʤ. 

ʊʘʢ ʢʘʢ, ʧʨʦʪʠʚʦʜʝʡʩʪʚʦʚʘʪʴ ʧʦʤʝʭʘʤ ʚ ʢʘʥʘʣʘʭ ʚʠʜʝʦʪʨʘʢʪʘ ʠʣʠ ʚ 

ʢʘʥʘʣʘʭ ʨʘʜʠʦʫʧʨʘʚʣʝʥʠʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʝʚʦʟʤʦʞʥʦ, ʪʦ ɹʇʃɸ ʜʦʣʞʝʥ 

ʙʳʪʴ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʧʦʤʝʭ, ʧʨʠ 

ʧʨʝʨʳʚʘʥʠʠ ʫʧʨʘʚʣʝʥʠʷ ʩ ʟʝʤʣʠ, ʠʣʠ ʧʨʠ ʧʦʧʳʪʢʝ ʚʤʝʰʘʪʴʩʷ ʚ ʫʧʨʘʚʣʝʥʠʝ, ʦʥ 

ʙʳ ʧʝʨʝʭʦʜʠʣ ʚ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʥʦʤʥʳʡ ʧʦʣʝʪ ʚ ʨʝʞʠʤʝ ʨʘʜʠʦʤʦʣʯʘʥʠʷ ʠ 

ʧʨʦʜʦʣʞʘʣ ʝʛʦ ʜʦ ʚʳʭʦʜʘ ʠʟ ʟʦʥʳ ʜʝʡʩʪʚʠʷ ʈʕʇ. ʇʨʠ ʵʪʦʤ, ɹʇʃɸ, ʢʦʪʦʨʳʡ 

ʣʝʪʠʪ ʚ ʘʚʪʦʥʦʤʥʦʤ ʨʝʞʠʤʝ (ʚ ʨʝʞʠʤʝ ʨʘʜʠʦʤʦʣʯʘʥʠʷ) ʠ ʠʤʝʝʪ ʩʣʠʰʢʦʤ 

ʤʘʣʫʶ ʵʬʬʝʢʪʠʚʥʫʶ ʦʪʨʘʞʘʶʱʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʜʣʷ ʈʃʉ, ʤʦʞʝʪ ʙʳʪʴ 

ʦʙʥʘʨʫʞʝʥ ʪʦʣʴʢʦ ʚʠʟʫʘʣʴʥʦ, ʧʦʵʪʦʤʫ ʩʪʘʥʦʚʠʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʫʷʟʚʠʤ ʜʣʷ 

ʈʕʇ. ɺ ʩʣʫʯʘʝ ʧʦʩʪʘʥʦʚʢʠ ʧʦʤʝʭ ʚ ʢʘʥʘʣʝ GPS (ʧʦʜʤʝʥʘ ʢʦʦʨʜʠʥʘʪ), ʘʧʧʘʨʘʪ 

ʜʦʣʞʝʥ ʧʝʨʝʭʦʜʠʪʴ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʠʥʝʨʮʠʘʣʴʥʦʡ ʩʠʩʪʝʤ rʠʣʠ ʧʦ 

ʤʘʛʥʠʪʥʦʤʫ ʢʦʤʧʘʩʫ [17]. 

ɽʱʝ ʦʜʥʠʤ ʧʨʦʙʣʝʤʥʳʤ ʬʘʢʪʦʨʦʤ, ʩʜʝʨʞʠʚʘʶʱʠʤ ʰʠʨʦʢʦʝ ʚʥʝʜʨʝʥʠʝ 

ɹʇʃɸ, ʷʚʣʷʶʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ. ʊʘʢ, ʜʘʞʝ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʠʟʢʦʪʝʭʥʦʣʦʛʠʯʥʳʝ ɹʇʃɸ ʩʪʦʷʪ ʥʝʤʘʣʦ, ʪʨʝʙʫʶʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ 

ʧʦʜʭʦʜʦʚ ʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʦʙʩʣʫʞʠʚʘʥʠʶ, ʥʦ ʧʨʠ ʵʪʦʤ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʛʠʙʢʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʠʣʦʪʠʨʫʝʤʳʤʠ ʚʦʟʜʫʰʥʳʤʠ ʘʧʧʘʨʘʪʘʤʠ. ʂʘʢ ʫʢʘʟʘʥʥʦ ʚ [19], çʥʝʦʙʠʪʘʝʤʳʝè 

ɹʇʃɸ ʚ ʨʝʘʣʴʥʦʩʪʠ ʪʨʝʙʫʶʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʣʶʜʩʢʠʭ ʨʝʩʫʨʩʦʚ. ʅʘʧʨʠʤʝʨ, ʧʦ 

ʠʤʝʶʱʠʤʩʷ ʜʘʥʥʳʤ, ɺɺʉ ʉʐɸ ʧʣʘʥʠʨʫʶʪ ʚʳʜʝʣʷʪʴ ʧʦ ʜʝʩʷʪʴ ʧʠʣʦʪʦʚ ʥʘ 

ʢʘʞʜʳʡ ɹʇʃɸ ʚʦ ʚʨʝʤʷ ʦʙʳʯʥʳʭ ʦʧʝʨʘʮʠʡ. ʂ ʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ 

ʦʧʝʨʘʪʦʨʦʚ ʨʘʟʣʠʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʙʩʣʫʞʠʚʘʶʱʠʭ ʪʝʭʥʠʢʦʚ, ʘʥʘʣʠʪʠʢʦʚ 

ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʭ ʜʘʥʥʳʭ, ʠ ʧʦʣʫʯʠʪʩʷ, ʯʪʦ ʢʘʞʜʳʡ çʙʝʩʧʠʣʦʪʥʳʡè ʣʝʪʥʳʡ 

ʯʘʩ ʪʨʝʙʫʝʪ ʩʦʪʝʥ ʯʝʣʦʚʝʢʦ-ʯʘʩʦʚ. ʂʨʦʤʝ ʪɻʦʛʦ, ʧʨʠʤʝʥʝʥʠʝ ɹʇʃɸ ʪʨʝʙʫʝʪ 

ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʯʝʙʥʦ-ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʘ ʪʘʢʞʝ 

ʵʣʝʤʝʥʪʦʚ ʥʘʟʝʤʥʦʡ ʠ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʇʨʠ ʵʪʦʤ, ʚʩʝ ʵʪʠ 

ʨʝʩʫʨʩʳ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ, ʜʘʞʝ ʝʩʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ɹʇʃɸ 

[19, 34]. 

ʇʨʠʤʝʥʝʥʠʝ ʚʦʝʥʥʳʭ ɹʇʃɸ ʧʦʢʘʟʘʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʥʷʪʠʷ ʤʝʨ, 

ʛʘʨʘʥʪʠʨʫʶʱʠʭ, ʯʪʦ ʦʥʠ ʥʝ ʙʫʜʫʪ ʩʪʘʣʢʠʚʘʪʴʩʷ ʩ ʜʨʫʛʠʤʠ ʣʝʪʘʶʱʠʤʠ 

ʦʙʲʝʢʪʘʤʠ, ʠʩʧʦʣʴʟʫʶʱʠʤʠ ʚʦʟʜʫʰʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ 

ʵʪʦ ʨʝʘʣʠʟʦʚʳʚʘʣʦʩʴ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʠʣʦʪʠʨʫʝʤʦʛʦ ʩʘʤʦʣʝʪʘ 

ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʠʣʠ ʥʘʟʝʤʥʦʛʦ ʥʘʙʣʶʜʘʪʝʣʷ, ʯʪʦ ʦʛʨʘʥʠʯʠʚʘʣʦ ʦʧʝʨʘʮʠʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɹʇʃɸ ʜʥʝʚʥʳʤ ʚʨʝʤʝʥʝʤ. ʆʜʥʘʢʦ ʨʷʜ ʧʨʦʠʩʰʝʩʪʚʠʡ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʩʪʦʣʢʥʦʚʝʥʠʝʤ ʧʠʣʦʪʠʨʫʝʤʳʭ ʠ ʥʝʧʠʣʦʪʠʨʫʝʤʳʭ ʘʧʧʘʨʘʪʦʚ, 

ʚʳʥʫʜʠʣ ʧʨʠʩʪʫʧʠʪʴ ʢ ʨʘʟʨʘʙʦʪʢʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ. ʊʘʢ, ʘʤʝʨʠʢʘʥʩʢʘʷ 

ʘʨʤʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʯʘʣʘ ʫʩʪʘʥʦʚʢʫ ʩʠʩʪʝʤʳ ʦʙʥʘʨʫʞʝʥʠʷ ʠ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʪʦʣʢʥʦʚʝʥʠʡ ʚ ʚʦʟʜʫʭʝ Gbsaa (ground-based sense-and-avoid) 

http://sccs.intelgr.com/
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ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʘʥʠʠ SRC ʥʘ ʩʚʦʠʭ ʢʣʶʯʝʚʳʭ ʘʚʠʘʙʘʟʘʭ ʚ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ 

ʯʘʩʪʠ, ʥʘʯʘʚ ʩ ʌʦʨʪ ʍʫʜʘ ʚ ʜʝʢʘʙʨʝ 2014 ʛʦʜʘ. ʉʠʩʪʝʤʘ Gbsaa ʧʦʣʫʯʘʝʪ ʜʘʥʥʳʝ 

ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʚʦʟʜʫʰʥʳʭ ʜʘʪʯʠʢʦʚ (ʪʨʠ ʪʨʝʭʢʦʦʨʜʠʥʘʪʥʳʭ ʈʃʉ ʩ ʵʣʝʢʪʨʦʥʥʳʤ 

ʩʢʘʥʠʨʦʚʘʥʠʝʤ SRC Lstar) ʠ ʨʘʩʩʯʠʪʳʚʘʝʪ ʨʠʩʢ ʩʪʦʣʢʥʦʚʝʥʠʷ ɹʇʃɸ, 

ʩʦʧʦʩʪʘʚʣʝʥʥʳʡ ʩ ʤʘʨʰʨʫʪʘʤʠ ʜʨʫʛʠʭ ʚʦʟʜʫʰʥʳʭ ʩʫʜʦʚ. ʆʧʝʨʘʪʦʨ Gbsaa 

ʧʝʨʝʜʘʝʪ ʵʪʫ ʠʥʬʦʨʤʘʮʠʶ ʦʧʝʨʘʪʦʨʫ ɹʇʃɸ ʜʣʷ ʧʨʠʥʷʪʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʜʝʡʩʪʚʠʡ ʧʦ ʠʩʢʣʶʯʝʥʠʶ ʩʪʦʣʢʥʦʚʝʥʠʷ [19]. 

ɼʣʷ ʨʝʰʝʥʠʷ ʘʥʘʣʦʛʠʯʥʳʭ ʟʘʜʘʯ ʢʦʤʧʘʥʠʷ General Atomics ʨʘʟʨʘʙʦʪʘʣʘ 

ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʡ ʥʘ ɹʇʃɸ ʨʘʜʘʨ ʚʦʟʜʫʰʥʦʛʦ ʪʨʘʬʠʢʘ DRR (Due Regard Radar), 

ʢʦʪʦʨʳʡ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʢʦʤʧʦʥʝʥʪʘ ʩʠʩʪʝʤʳ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʩʪʦʣʢʥʦʚʝʥʠʡ ʜʣʷ ʙʝʩʧʠʣʦʪʥʦʡ ʘʚʠʘʮʠʠ ACAS-Xu (Airborne Collision-Avoidance 

System for Unmanned Aircraft). DRR ʪʝʩʪʠʨʦʚʘʣʩʷ ʚ ʩʦʩʪʘʚʝ ʩʠʩʪʝʤʳ SAA 

(ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠ ̫ ʩʪʦʣʢʥʦʚʝʥʠʡ ʚ ʚʦʟʜʫʭʝ) ʨʘʟʨʘʙʦʪʢʠ 

ʢʦʤʧʘʥʠʠ General Atomics, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʬʫʥʢʮʠʶ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʠʟʙʝʛʘʥʠʷ ʩʪʦʣʢʥʦʚʝʥʠʡ ʠ ʬʫʥʢʮʠʶ ʩʣʠʷʥʠʷ ʜʘʥʥʳʭ ʩʝʥʩʦʨʦʚ ʩ ʮʝʣʴʶ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʦʧʝʨʘʪʦʨʫ ɹʇʃɸ ʢʘʨʪʠʥʳ ʚʦʟʜʫʰʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚʦʢʨʫʛ ʝʛʦ 

ʘʧʧʘʨʘʪʘ. ʋʢʘʟʘʥʥʘʷ ʢʦʤʧʘʥʠʷ ʨʘʙʦʪʘʝʪ ʩ ʅɸʉɸ ʩ ʮʝʣʴʶ ʫʩʪʘʥʦʚʢʠ ʩʚʦʝʡ 

ʩʠʩʪʝʤʳ SAA ʥʘ ʦʧʳʪʥʳʡ ɹʇʃɸ Predator-B, ʧʦʣʫʯʠʚʰʠʡ ʦʙʦʟʥʘʯʝʥʠʝ 

Ikhana [19]. 

ʂʨʦʤʝ ʪʦʛʦ, ʰʠʨʦʢʦʝ ʚʥʝʜʨʝʥʠʝ ɹʇʃɸ ʚʳʷʚʠʣʦ ʨʷʜ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ 

ʘʩʧʝʢʪʦʚ ʧʨʠʤʝʥʝʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦ-ʫʧʨʘʚʣʷʝʤʳʭ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ 

ʫʩʪʨʦʡʩʪʚ, ʢʘʢ ʩʦ ʩʪʦʨʦʥʳ ʦʧʝʨʘʪʦʨʦʚ, ʪʘʢ ʠ ʩʨʝʜʠ ʧʨʦʪʠʚʥʠʢʘ, ʧʨʦʪʠʚ 

ʢʦʪʦʨʦʛʦ ʧʨʠʤʝʥʷʪʁʩʷ ʧʦʜʦʙʥʳʝ ʘʧʧʘʨʘʪʳ. 

ɸʥʘʣʠʟ ʦʧʳʪʘ ʧʨʠʤʝʥʝʥʠʷ ɹʇʃɸ ʚ ʀʨʘʢʝ ʠ ɸʬʛʘʥʠʩʪʘʥʝ [23], ʧʦʢʘʟʘʣ, 

ʯʪʦ ʟʘʯʘʩʪʫʶ ʦʧʝʨʘʪʦʨʳ ʫʧʨʘʚʣʷʶʪ ɹʇʃɸ ʠ ʧʨʠʤʝʥʷʶʪ ʝʛʦ ʦʨʫʞʠʝ ʚ ʫʩʣʦʚʠʷʭ 

ʜʝʡʩʪʚʠʷ ʧʨʦʪʠʚʦʨʝʯʠʚʳʭ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʭ ʜʘʥʥʳʭ ʠ ʙʝʟ ʫʯʝʪʘ ʩʧʝʮʠʬʠʢʠ 

ʢʦʥʢʨʝʪʥʦʡ ʩʠʪʫʘʮʠʠ. ʆʪʤʝʯʘʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ çʚʞʠʚʣʝʥʠʷè ʦʧʝʨʘʪʦʨʘ, 

ʥʘʭʦʜʷʱʝʛʦʩʷ ʟʘ ʪʳʩʷʯʠ ʢʠʣʦʤʝʪʨʦʚ, ʚ ʨʝʘʣʴʥʫʶ ʙʦʝʚʫʶ ʦʙʩʪʘʥʦʚʢʫ. ɺʚʠʜʫ 

ʪʦʛʦ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʷ ʦ ʥʘʟʝʤʥʦʡ ʮʝʣʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʦʙʳʚʘʣʘʩʴ ʨʘʟʚʝʜʢʦʡ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʨʘʡʦʥʝ ʦʧʝʨʘʮʠʠ, ʦʧʝʨʘʪʦʨ ʯʘʩʪʦ ʧʦʣʫʯʘʣ ʤʥʦʞʝʩʪʚʦ 

ʧʨʦʪʠʚʦʨʝʯʠʚʳʭ ʩʦʦʙʱʝʥʠʡ ʠ ʢʦʤʘʥʜ. ʂʨʦʤʝ ʪʦʛʦ, ʙʦʣʴʰʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʧʨʦʭʦʞʜʝʥʠʷ ʩʠʛʥʘʣʦʚ ʠ ʢʦʤʘʥʜ ʥʘ ʣʠʥʠʠ çʦʧʝʨʘʪʦʨè-çɹʇʃɸè ʥʘʢʣʘʜʳʚʘʝʪ ʥʘ 

ʫʧʨʘʚʣʷʝʤʦʩʪʴ ɹʇʃɸ ʦʧʨʝʜʝʣʝʥʥʫʶ ʠʥʝʨʪʥʦʩʪʴ. ʇʨʠ ʵʪʦʤ, ʟʘ ʪʫ ʧʘʨʫ ʩʝʢʫʥʜ, 

ʟʘ ʢʦʪʦʨʳʝ ʩʠʛʥʘʣ ʜʦʭʦʜʠʪ ʜʦ ɹʇʃɸ, ʩʠʪʫʘʮʠʷ ʚ ʨʘʡʦʥʝ ʧʨʦʚʝʜʝʥʠʷ ʦʧʝʨʘʮʠʠ 

ʤʦʞʝʪ ʢʘʨʜʠʥʘʣʴʥʦ ʠʟʤʝʥʠʪʴʩʷ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʠʟ 10 ʩʣʫʯʘʝʚ 

ʧʨʠʤʝʥʝʥʠʷ ʨʘʢʝʪʥʦʛʦ ʚʦʦʨʫʞʝʥʠʷ ɹʇʃɸ ʚ ɸʬʛʘʥʠʩʪʘʥʝ, 5 ʧʦʧʘʜʘʥʠʡ 

ʧʨʠʭʦʜʠʣʦʩʴ ʥʘ ʤʠʨʥʳʭ ʞʠʪʝʣʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʞʜʳʡ ʚʪʦʨʦʡ ʚʳʩʪʨʝʣ ï ʵʪʦ 

ʧʦʨʘʞʝʥʠʝ ʤʠʨʥʦʛʦ ʞʠʪʝʣʷ. ʇʨʠ ʵʪʦʤ, ʧʦ ʜʘʥʥʳʤ ʬʦʥʜʘ çʅʦʚʘʷ ɸʤʝʨʠʢʘè 

(New America Foundation) [24, 26], ʩ 2004 ʧʦ ʷʥʚʘʨʴ 2012 ʛʦʜʘ ʘʤʝʨʠʢʘʥʩʢʠʝ 

ɹʇʃɸ, ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʙʦʝʚʳʭ ʦʧʝʨʘʮʠʡ çɸʣʴ-ʂʘʠʜʳè, çʊʘʣʠʙʘʥʘè ʠ ʜʨʫʛʠʭ 

ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʭ ʛʨʫʧʧʠʨʦʚʦʢ, ʥʘʥʝʩʣʠ 285 ʨʘʢʝʪʥʳʭ ʫʜʘʨʦʚ, ʫʥʠʯʪʦʞʠʚ ʦʪ 

1727 ʜʦ 2690 ʯʝʣʦʚʝʢ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʠʟ ʥʠʭ 385 ï ʤʠʨʥʳʝ ʞʠʪʝʣʠ. ɺʩʝ ʵʪʦ 

ʚʝʜʝʪ ʢ ʥʠʟʢʦʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʧʝʨʘʪʦʨʦʚ ɹʇʃɸ. ʊʘʢ ʪʦʣʴʢʦ ʟʘ 

2013-ʡ ʛʦʜ ʙʳʣʦ ʦʪʤʝʯʝʥʦ 25 ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʦʧʝʨʘʪʦʨʳ ɹʇʃɸ ʩʚʦʜʠʣʠ ʩʯʝʪʳ ʩ 

ʞʠʟʥʴʶ ʙʝʟ ʷʚʥʳʭ ʥʘ ʪʦ ʧʨʠʯʠʥ [23]. 
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ɼʣʷ ʧʨʦʪʠʚʥʠʢʘ ʠ ʜʣʷ ʤʠʨʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʙʦʝʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ɹʇʃɸ ʟʘ 

ʩʯʝʪ ʩʚʦʝʡ ʚʥʝʟʘʧʥʦʩʪʠ ʠʤʝʝʪ ʵʬʬʝʢʪ ʪʝʨʘʢʪʘ. ɸʥʘʣʠʟ ʧʨʠʤʝʥʝʥʠʷ ɹʇʃɸ ʚ 

ʇʘʢʠʩʪʘʥʝ ʧʦʢʘʟʘʣ, ʯʪʦ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʥʘʥʦʩʠʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ 

ʪʨʘʚʤʳ ʤʠʨʥʦʤʫ ʥʘʩʝʣʝʥʠʶ ʧʨʦʪʠʚʦʙʦʨʩʪʚʫʶʱʝʡ ʩʪʦʨʦʥʳ. ɺ ʜʦʢʣʘʜʝ [25] 

ʫʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ çɹʇʃɸ ʣʝʪʘʶʪ ʥʘʜ ʥʘʩʝʣʝʥʥʳʤʠ ʧʫʥʢʪʘʤʠ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ 

ʇʘʢʠʩʪʘʥʘ ʢʨʫʛʣʦʩʫʪʦʯʥʦ ʠ ʙʝʟ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʥʘʥʦʩʷʪ ʫʜʘʨʳ ʧʦ ʜʦʤʘʤ, 

ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʘʤ, ʦʙʱʝʩʪʚʝʥʥʳʤ ʤʝʩʪʘʤ. ʀʭ ʧʨʠʩʫʪʩʪʚʠʝ ʚʳʟʳʚʘʝʪ ʫ 

ʤʫʞʯʠʥ, ʞʝʥʱʠʥ ʠ ʜʝʪʝʡ ʧʦʩʪʦʷʥʥʦʝ ʯʫʚʩʪʚʦ ʙʝʩʧʦʢʦʡʩʪʚʘ ʠ ʥʘʥʦʩʠʪ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʪʨʘʚʤʳè. ʅʝʨʝʜʢʦ ʧʘʢʠʩʪʘʥʮʳ, ʢʦʪʦʨʳʝ ʩʪʘʥʦʚʷʪʩʷ 

ʩʚʠʜʝʪʝʣʷʤʠ ʘʚʠʘʫʜʘʨʘ, ʙʦʷʪʩʷ ʧʨʠʡʪʠ ʥʘ ʧʦʤʦʱʴ ʧʦʩʪʨʘʜʘʚʰʠʤ, ʪʘʢ ʢʘʢ ɹʇʃɸ 

ʨʝʛʫʣʷʨʥʦ ʥʘʥʦʩʷʪ ʫʜʘʨʳ ʧʦ ʩʧʘʩʘʪʝʣʷʤ, ʧʠʰʫʪ ʘʚʪʦʨʳ ʜʦʢʣʘʜʘ. ʂʨʦʤʝ ʪʦʛʦ, 

ʨʦʜʩʪʚʝʥʥʠʢʠ ʣʶʜʝʡ, ʧʦʛʠʙʰʠʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʧʝʨʘʮʠʡ ɹʇʃɸ, ʯʘʩʪʦ ʙʦʷʪʩʷ 

ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʥʘ ʧʦʭʦʨʦʥʘʭ ʩʚʦʠʭ ʙʣʠʟʢʠʭ, ʪʘʢ ʢʘʢ ɹʇʃɸ ʥʘʥʦʩʷʪ ʫʜʘʨʳ ʠ ʧʦ 

ʫʯʘʩʪʥʠʢʘʤ ʧʦʭʦʨʦʥ. ʆʪʤʝʯʘʝʪʩʷ ʪʘʢʞʝ, ʯʪʦ, ʠʩʭʦʜʷ ʠʟ ʩʦʦʙʱʝʥʠʡ ʉʄʀ ʠ 

ʦʪʯʝʪʦʚ ʘʤʝʨʠʢʘʥʩʢʠʭ ʩʧʝʮʩʣʫʞʙ, ʩʫʜʠʪʴ ʦ ʨʝʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ çʙʝʩʧʠʣʦʪʥʦʡ 

ʚʦʡʥʳè ʥʝʣʴʟʷ. ʊʘʢ, ʘʤʝʨʠʢʘʥʩʢʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʨʝʜʢʦ ʧʨʠʟʥʘʝʪ ʬʘʢʪ ʫʙʠʡʩʪʚʘ 

ʤʠʨʥʳʭ ʞʠʪʝʣʝʡ ʠ ʨʝʛʫʣʷʨʥʦ ʟʘʥʠʞʘʝʪ ʯʠʩʣʦ ʫʙʠʪʳʭ ʩʨʝʜʠ ʛʨʘʞʜʘʥʩʢʦʛʦ 

ʥʘʩʝʣʝʥʠʷ. ʉʦʟʜʘʥʠʶ ʠʣʣʶʟʠʠ ʙʦʨʴʙʳ ʩ ʪʝʨʨʦʨʠʩʪʘʤʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʷʜ 

ʫʣʦʚʦʢ: ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʦʬʠʮʠʘʣʴʥʳʭ ʦʪʯʝʪʘʭ ʚʩʝ ʫʙʠʪʳʝ ʤʫʞʯʠʥʳ, ʜʦʩʪʠʛʰʠʝ 

ʩʦʚʝʨʰʝʥʥʦʣʝʪʠʷ, ʬʠʛʫʨʠʨʫʶʪ ʢʘʢ çʙʦʝʚʠʢʠè, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʷʚʣʷʣʠʩʴ 

ʦʥʠ ʠʤʠ ʠʣʠ ʥʝʪ [26]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʘʢʪʠʢʘ ʧʨʠʤʝʥʝʥʠʷ ɹʇʃɸ ʷʚʣʷʝʪʩʷ ʜʦʚʦʣʴʥʦ 

ʥʝʦʜʥʦʟʥʘʯʥʦʡ, ʦʜʥʘʢʦ, ʩ ʫʯʝʪʦʤ ʧʝʨʩʧʝʢʪʠʚ, ʢʦʪʦʨʳʝ ʦʪʢʨʳʚʘʝʪ ʩʘʤ ʧʨʠʥʮʠʧ 

çʙʝʩʧʠʣʦʪʥʦʩʪʠè ʘʚʠʘʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ, ʤʦʞʥʦ ʦʞʠʜʘʪʴ, ʯʪʦ ʨʘʟʚʠʪʠʝ ɹʇʃɸ ʠ 

ʢʦʤʧʣʝʢʩʦʚ ʥʘ ʠʭ ʦʩʥʦʚʝ ʧʨʦʜʦʣʞʠʪʩʷ. ʇʨʠ ʵʪʦʤ ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʨʦʙʣʝʤʥʳʭ ʘʩʧʝʢʪʦʚ ʧʨʠʤʝʥʝʥʠʷ ɹʇʃɸ, ʦʪʥʦʩʷʪʩʷ ʢ çʜʝʪʩʢʠʤ ʙʦʣʝʟʥʷʤè 

ʵʪʦʛʦ ʚʠʜʘ ʘʚʠʘʮʠʠ, ʠ ʦʥʠ ʙʫʜʫʪ ʫʩʧʝʰʥʦ ʨʘʟʨʝʰʝʥʳ ʧʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ. 

 

2.4 ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʢʦʤʧʣʝʢʩʦʚ ʥʘ ʦʩʥʦʚʝ ɹʇʃɸ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʜʦʣʞʘʶʪʩʷ ʧʨʦʮʝʩʩʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʢʦʤʧʣʝʢʩʦʚ ʥʘ ʦʩʥʦʚʝ ɹʇʃɸ. ʇʨʠ ʵʪʦʤ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚ ʨʘʙʦʪʝ [21], ʙʫʨʥʦʝ 

ʨʘʟʚʠʪʠʝ ʙʝʩʧʠʣʦʪʥʦʡ ʘʚʠʘʮʠʠ ʚ ʚʦʝʥʥʳʭ ʮʝʣʷʭ ʦʙʫʩʣʦʚʣʝʥʦ ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʬʘʢʪʠʯʝʩʢʠʤ ʠʩʯʝʨʧʘʥʠʝʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʵʢʩʪʝʥʩʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʧʠʣʦʪʠʨʫʝʤʦʡ ʘʚʠʘʮʠʠ. ɸ ʨʝʘʣʠʟʘʮʠʷ ʞʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʫʪʠ ʨʘʟʚʠʪʠʷ 

ʧʠʣʦʪʠʨʫʝʤʦʡ ʘʚʠʘʮʠʠ ʟʘ ʩʯʝʪ ʧʝʨʝʭʦʜʘ ʢ 5-ʤʫ ʧʦʢʦʣʝʥʠʶ ʘʚʠʘʮʠʦʥʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʪʨʝʙʫʝʪ ʦʯʝʥʴ ʩʫʱʝʩʪʚʝʥʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ. ʂ ʯʠʩʣʫ ʦʩʥʦʚʥʳʭ 

ʪʝʥʜʝʥʮʠʡ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ɹʇʃɸ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʣʝʜʫʶʱʝʝ [15, 19, 20]: 

- ʩʦʟʜʘʥʠʝ ʛʠʧʝʨʟʚʫʢʦʚʳʭ ɹʇʃɸ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ɹʇʃɸ ʪʝʭʥʦʣʦʛʠʡ ʩʥʠʞʝʥʠʷ 

ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʡ ʠ ʦʧʪʠʯʝʩʢʦʡ ʟʘʤʝʪʥʦʩʪʠ; 

- ʫʚʝʣʠʯʝʥʠʷ ʘʚʪʦʥʦʤʥʦʩʪʠ ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʦʣʝʪʘ; 

- ʧʦʚʳʰʝʥʠʝ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʩ ɹʇʃɸ; 
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- ʦʩʥʘʱʝʥʠʝ ɹʇʃɸ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʘʚʪʦʥʦʤʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ, ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ʚ ʧʦʣʝʪʝ, ʮʝʣʝʦʧʨʝʜʝʣʝʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ 

ʦʨʫʞʠʷ; 

- ʦʩʥʘʱʝʥʠʝ ɹʇʃɸ ʩʨʝʜʩʪʚʘʤʠ ʘʢʪʠʚʥʦʛʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʩʠʩʪʝʤʘʤ 
ʇɺʆ, ʘ ʪʘʢʞʝ ʢʦʤʧʣʝʢʩʘʤʠ ʟʘʱʠʪʳ ʙʦʨʪʘ ʥʘ ʦʩʥʦʚʝ ʩʨʝʜʩʪʚ ʈʕɹ ʠ 

ʣʘʟʝʨʥʦʛʦ ʦʨʫʞʠʷ; 

- ʦʩʥʘʱʝʥʠʝ ɹʇʃɸ ʩʠʩʪʝʤʘʤʠ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ 

ʩʨʝʜʩʪʚʘʤ ʈʕʇ ʠʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʩ 

ʮʝʣʴʶ ʥʘʨʫʰʝʥʠʷ ʠʣʠ ʧʝʨʝʭʚʘʪʘ ʫʧʨʘʚʣʝʥʠʷ; 

- ʧʨʦʨʘʙʦʪʢʘ ʚʦʧʨʦʩʦʚ ʩʦʟʜʘʥʠʷ ʩʤʝʰʘʥʥʳʭ ʘʚʠʘʮʠʦʥʥʳʭ ʛʨʫʧʧ, 

ʩʦʩʪʦʷʱʠʭ ʠʟ ʧʠʣʦʪʠʨʫʝʤʳʭ ʠ ʥʝʧʠʣʦʪʠʨʫʝʤʳʭ ʘʧʧʘʨʘʪʦʚ; 

- ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʪʘʢʪʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʜʝʡʩʪʚʠʷ ʤʥʦʞʝʩʪʚʘ ɹʇʃɸ ʥʘ 
ʦʩʥʦʚʝ ʧʦʚʝʜʝʥʠʷ çʩʪʘʠè ʠʣʠ çʨʦʷè. 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʦʩʥʦʚʥʳʭ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ɹʇʃɸ ʙʦʣʝʝ 

ʧʦʜʨʦʙʥʦ. 

ɸʥʘʣʠʟ, ʧʨʦʚʝʜʝʥʥʳʡ ʚ ʨʘʙʦʪʝ [14], ʧʦʢʘʟʘʣ, ʯʪʦ ʫʩʧʝʰʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ 

ɹʇʃɸ ʧʨʝʧʷʪʩʪʚʫʝʪ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʜʩʠʩʪʝʤʳ ʩʚʷʟʠ. 

ɼʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʦʛʨʘʥʠʯʝʥʠʡ ʩʠʩʪʝʤ ʩʚʷʟʠ ʜʣʷ ɹʇʃɸ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʚʝʜʫʪʩʷ ʨʷʜ ʧʨʦʨʳʚʥʳʭ ʨʘʙʦʪ. 

ɺʦ-ʧʝʨʚʳʭ ï ʵʪʦ ʪʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʥʠʷ ʢʦʥʬʦʨʤʥʳʭ ʘʥʪʝʥʥ, ʢʦʪʦʨʳʝ 

ʨʘʟʤʝʱʘʶʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʘʧʧʘʨʘʪʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʶ 

ʧʦʚʝʨʭʥʦʩʪʴ ɹʇʃɸ ʚ ʢʘʯʝʩʪʚʝ ʘʥʪʝʥʥʳ [14]. 

ɺʦ-ʚʪʦʨʳʭ ï ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʤʝʶʱʝʛʦʩʷ ʨʘʜʠʦʨʝʩʫʨʩʘ. 

ʊʘʢ, ʚ ʉʐɸ ʚ ʢʘʯʝʩʪʚʝ ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʩ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ɹʇʃɸ ʧʨʝʜʣʘʛʘʝʪʩʷ ʝʜʠʥʳʡ ʪʘʢʪʠʯʝʩʢʠʡ ʢʘʥʘʣ ʩʚʷʟʠ TCDL 

(Tactical Common Data Link), ʢʦʪʦʨʳʡ ʦʭʚʘʪʳʚʘʝʪ ʩʝʤʝʡʩʪʚʦ ʢʘʥʘʣʦʚ ʩʚʷʟʠ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʢʘʢ ʥʘ ʩʘʤʦʣʝʪʘʭ ʨʘʟʚʝʜʢʠ, ʪʘʢ ʠ ʥʘ ɹʇʃɸ. 

TCDL ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʝʨʝʜʘʯʠ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʜʘʥʥʳʭ, ʠʟʦʙʨʘʞʝʥʠʡ, 

ʚʠʜʝʦ ʠ ʜʨʫʛʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʘʝʤʦʡ ʜʘʪʯʠʢʘʤʠ ɹʇʃɸ, ʩʦ ʩʢʦʨʦʩʪʷʤʠ ʦʪ 

10,7 ʄʙʠʪ/ʩ, ʘ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ï ʜʦ 274 ʄʙʠʪ/ʩ, ʥʘ ʨʘʩʩʪʦʷʥʠʷʭ ʜʦ 200 ʢʤ [14]. 

ɺ-ʪʨʝʪʴʠʭ ï ʦʪʢʘʟ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʜʠʦʩʧʝʢʪʨʘ ʧʨʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠ 

ʧʝʨʝʭʦʜ ʥʘ ʦʧʪʠʯʝʩʢʠʝ ʢʘʥʘʣʳ. ʊʘʢ, ʬʨʘʥʮʫʟʩʢʦʝ ʦʙʦʨʦʥʥʦʝ ʘʛʝʥʪʩʪʚʦ 

ʧʨʝʜʦʩʪʘʚʠʣʦ ʢʦʤʧʘʥʠʠ EADS ʢʦʥʪʨʘʢʪ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʢ 2006 ʛʦʜʫ ʦʧʪʠʯʝʩʢʦʛʦ 

ʢʘʥʘʣʘ ʩʚʷʟʠ ʤʝʞʜʫ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ɹʇʃɸ ʠ ʂɸ ʥʘ ʛʝʦʩʪʘʮʠʦʥʘʨʥʦʡ ʦʨʙʠʪʝ. 

ʂʘʥʘʣ ʙʫʜʝʪ ʟʘʜʝʡʩʪʚʦʚʘʪʴʩʷ ʜʣʷ ʟʘʱʠʱʝʥʥʦʡ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʤʝʞʜʫ 

ɹʇʃɸ ʠ ʫʜʘʣʝʥʥʳʤ ʮʝʥʪʨʦʤ ʫʧʨʘʚʣʝʥʠʷ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ 

ʦʙʝʩʧʝʯʠʪʴ ʩʚʷʟʴ ʯʝʨʝʟ ʂɸ ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʦʨʷʜʢʘ 50 ʄʙʠʪ/ʩ, ʚ ʧʦʩʣʝʜʫʶʱʝʤ ï 

ʧʦʨʷʜʢʘ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ ʤʝʛʘʙʠʪ ʚ ʩʝʢʫʥʜʫ [14]. 

ʉʧʝʮʠʘʣʠʩʪʳ ʫʧʨʘʚʣʝʥʠʷ ʚʦʟʜʫʰʥʦʡ ʨʘʟʚʝʜʢʠ ʉʐɸ ʟʘʥʠʤʘʶʱʠʝʩʷ 

ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʦʛʨʘʥʠʯʝʥʥʦʡ ʧʨʦʧʫʩʢʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʩʠʩʪʝʤ ʩʚʷʟʠ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ [14]: 

- ʦʙʱʝʛʦ ʚʦʟʜʫʰʥʦʛʦ ʨʘʜʠʦʢʘʥʘʣʘ ʩʚʷʟʠ ʩ ʙʦʣʴʰʦʡ ʰʠʨʠʥʦʡ ʧʦʣʦʩʳ 

ʯʘʩʪʦʪ ʜʣʷ ʙʦʨʪʦʚʳʭ ʧʣʘʪʬʦʨʤ ʥʘ ʦʩʥʦʚʝ ɹʇʃɸ;  

- ʣʘʟʝʨʥʳʭ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʜʦ 1 ɻʙʠʪ/ʩ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ: ɹʇʃɸ-ʇʋ, ɹʇʃɸ-ɹʇʃɸ ʠ ɹʇʃɸ-ʂɸ;  
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- ʙʦʨʪʦʚʦʛʦ ʠʥʜʠʢʘʪʦʨʘ ʜʚʠʞʫʱʝʡʩʷ ʮʝʣʠ, ʢʦʪʦʨʳʡ ʤʦʛ ʙʳ ʧʨʠʤʝʥʷʪʴʩʷ 

ʚ ʢʘʯʝʩʪʚʝ çʠʥʜʠʢʘʪʦʨʥʦʛʦ ʧʨʦʪʦʢʦʣʘè ʜʣʷ ʜʨʫʛʠʭ ʙʦʨʪʦʚʳʭ ʜʘʪʯʠʢʦʚ, 

ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʩʦʢʨʘʪʠʪʩʷ ʚʨʝʤʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ï ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʰʠʨʦʢʦʡ ʧʦʣʦʩʝ ʯʘʩʪʦʪ;  

- ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʦʙʣʝʛʯʘʶʱʠʭ 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʦʩʪʫʧʥʦʡ ʰʠʨʠʥʳ ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʣʫʯʰʝʛʦ ʚʦʟʤʦʞʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. 

ɿʘʨʫʙʝʞʥʳʝ ʘʥʘʣʠʪʠʢʠ ʪʘʢʞʝ ʫʢʘʟʳʚʘʶʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʥʘ ʪʦʪ ʬʘʢʪ, ʯʪʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʯʘʩʪʦʪʥʦʛʦ ʨʝʩʫʨʩʘ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʥʳʤ ʦʛʨʘʥʠʯʝʥʠʝʤ, ʧʦʵʪʦʤʫ 

ʦʥʠ ʜʦʣʞʥʳ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʪʝʭʥʠʢʫ ʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʪʘʢʪʠʯʝʩʢʠʝ ʧʨʠʝʤʳ ʩ 

ʪʘʢʠʤ ʨʘʩʯʝʪʦʤ, ʯʪʦʙʳ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʟʘʧʨʦʩʳ ʵʪʦʛʦ ʨʝʩʫʨʩʘ ʠ ʧʦʚʳʩʠʪʴ 

ʘʚʪʦʥʦʤʥʦʩʪʴ ɹʇʃɸ. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ɹʇʃɸ ʤʦʛʫʪ ʦʩʥʘʱʘʪʴʩʷ ʧʦʣʝʟʥʦʡ 

ʥʘʛʨʫʟʢʦʡ ʩʘʤʦʛʦ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʦʜʥʘʢʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʛʨʘʥʠʯʝʥʦ 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʰʠʨʠʥʦʡ ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤ ʧʦʪʨʝʙʠʪʝʣʷʤ. ʇʨʠ ʵʪʦʤ ʫʧʨʘʚʣʝʥʠʝ ʨʝʩʫʨʩʦʤ ʩʚʷʟʠ ʜʣʷ 

ɹʇʃɸ ʩʦʧʦʩʪʘʚʠʤʦ ʧʦ ʟʥʘʯʠʤʦʩʪʠ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʣʝʪʘʪʝʣʴʥʳʤ ʘʧʧʘʨʘʪʦʤ ʠʣʠ 

ʧʦʚʳʰʝʥʠʝʤ ʝʛʦ ʙʦʝʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ [14]. 

ɼʨʫʛʠʤ ʧʫʪʝʤ ʧʨʝʦʜʦʣʝʥʠʷ ʦʛʨʘʥʠʯʝʥʠ ̫ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʧʨʦʧʫʩʢʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʩʠʩʪʝʤ ʩʚʷʟʠ ɹʇʃɸ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʝʛʦ ʘʚʪʦʥʦʤʥʦʩʪʠ ʟʘ ʩʯʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʝʡʰʠʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɺʝʜʫʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

[16, 17, 35] ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʪʘʢʪʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʧʨʠʤʝʥʝʥʠ ̫ʛʨʫʧʧ ɹʇʃɸ 

ʥʘ ʦʩʥʦʚʝ ʨʦʝʚʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ʆʪʢʨʳʚʘʶʪʩʷ ʧʨʦʛʨʘʤʤʳ ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʧʦʚʳʰʝʥʠʝ ʘʚʪʦʥʦʤʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ɹʇʃɸ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʫʣʫʯʰʝʥʠʝʤ ʠʭ 

ʤʘʥʝʚʨʝʥʥʦʩʪʠ. ʊʘʢ, ʢʦʤʧʘʥʠʝʡ BAE Systems (ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ) ʚʝʜʝʪʩʷ 

ʨʘʟʨʘʙʦʪʢʘ ʪʷʞʝʣʦʛʦ ʫʜʘʨʥʦʛʦ ɹʇʃɸ Taranis. ɺ ʦʢʪʷʙʨʝ 2007 ʛʦʜʘ ʢʦʤʧʘʥʠʷ 

ʦʙʲʷʚʠʣʘ ʦ ʟʘʚʝʨʰʝʥʠʠ ʨʘʙʦʪ ʧʦ ʩʦʟʜʘʥʠʶ ʜʣʷ ʥʝʛʦ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʥʦʤʥʦʡ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʘʧʧʘʨʘʪʫ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʦʚʦʜʠʪʴ ʚʩʝ 

ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʧʦʣʝʪʘ ï ʢʘʢ ʚ ʚʦʟʜʫʭʝ, ʪʘʢ ʠ ʧʨʠ ʧʦʩʘʜʢʝ. ʉʢʦʨʦʩʪʥʦʡ ʫʜʘʨʥʳʡ 

Taranis ʩʪʘʥʝʪ ʦʜʥʠʤ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʙʦʝʚʳʭ ɹʇʃɸ ʚ ʤʠʨʝ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ 

ʦʥ ʩʤʦʞʝʪ ʥʘʥʦʩʠʪʴ ʫʜʘʨʳ ʚ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʛʣʫʙʠʥʝ ʦʙʦʨʦʥʳ ʧʨʦʪʠʚʥʠʢʘ, 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʘʟʚʝʜʳʚʘʪʴ ʮʝʣʠ ʠ ʫʥʠʯʪʦʞʘʪʴ ʠʭ ʧʦʩʣʝ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʦʧʝʨʘʪʦʨʦʤ, ʙʫʜʝʪ ʩʧʦʩʦʙʝʥ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʟʘʱʠʱʘʪʴʩʷ ʦʪ ʜʝʡʩʪʚʠʡ ʘʚʠʘʮʠʠ 

ʧʨʦʪʠʚʥʠʢʘ ï ʢʘʢ ʧʠʣʦʪʠʨʫʝʤʦʡ, ʪʘʢ ʠ ʙʝʩʧʠʣʦʪʥʦʡ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʞʠʚʫʯʝʩʪʠ, ʧʦʤʠʤʦ ʫʚʝʣʠʯʝʥʠʷ ʘʚʪʦʥʦʤʥʦʩʪʠ, ʚʦʟʤʦʞʥʦ 

ʢʘʨʜʠʥʘʣʴʥʦ ʥʘʨʘʩʪʠʪʴ ʩʢʦʨʦʩʪʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ɹʇʃɸ. ʊʘʢ, ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʚʝʜʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʪʦʪʠʧʦʚ ʛʠʧʝʨʟʚʫʢʦʚʳʭ ɹʇʃɸ. ʂʦʩʚʝʥʥʳʤ 

ʧʦʢʘʟʘʪʝʣʝʤ ʩʣʦʞʥʦʩʪʠ ʧʨʦʙʣʝʤ ʨʘʟʨʘʙʦʪʢʠ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʩʣʫʞʠʪ ʪʦʪ ʬʘʢʪ, 

ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ Lockheed Martin ʦʙʩʫʞʜʘʣʘ ʩʚʦʡ ʧʨʦʝʢʪ SR-72 Mach 6.0 

ʩ ʵʢʩʧʝʨʪʘʤʠ ʧʦ ʜʚʠʛʘʪʝʣʷʤ ʠʟ ʬʠʨʤʳ Aerojet Rocketdyne ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ 

ʣʝʪ, ʢʦʥʝʯʥʳʡ ʧʨʦʜʫʢʪ ʚ ʚʠʜʝ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʦʛʦ ɹʇʃɸ ʜʣʷ ʧʨʦʨʳʚʘ ʇɺʆ, ʧʦ 

ʜʘʥʥʳʤ ʢʦʤʧʘʥʠʠ, ʙʫʜʝʪ ʛʦʪʦʚ ʥʝ ʨʘʥʝʝ 2030 ʛʦʜʘ. ʀʟʚʝʩʪʥʦ ʪʦʣʴʢʦ, ʯʪʦ 

ʪʫʨʙʠʥʥʳʝ ʜʚʠʛʘʪʝʣʠ ʩʥʘʯʘʣʘ ʩʤʦʛʫʪ ʧʨʠʜʘʪʴ ʫʩʢʦʨʝʥʠʝ ʘʧʧʘʨʘʪʫ SR-72 

ʧʨʠʤʝʨʥʦ ʜʦ 3 ʄ (ʩʢʦʨʦʩʪʴ, ʜʦʩʪʠʛʥʫʪʘʷ ʧʨʝʜʳʜʫʱʠʤ ʧʨʦʝʢʪʦʤ SR-71 

Blackbird), ʘ ʧʦʩʣʝʜʫʶʱʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘ ɹʇʃɸ ʛʠʧʝʨʟʚʫʢʦʚʳʭ ʚʦʟʜʫʰʥʦ-

ʨʝʘʢʪʠʚʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʫʚʝʣʠʯʘʪ ʟʘʪʝʤ ʵʪʫ ʩʢʦʨʦʩʪʴ ʚʜʚʦʝ [19]. 
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ɼʣʷ ʨʘʙʦʪʳ ʚ ʧʨʝʜʝʣʘʭ ʘʪʤʦʩʬʝʨʳ ʛʠʧʝʨʟʚʫʢʦʚʳʝ ɹʇʃɸ ʤʦʛʫʪ ʧʦʷʚʠʪʴʩʷ 

ʢʘʢ ʧʦʙʦʯʥʳʡ ʧʨʦʜʫʢʪ ʧʨʦʝʢʪʘ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʢʦʩʤʠʯʝʩʢʦʤʫ ʩʘʤʦʣʝʪʫ 

XS-1, ʥʘʜ ʢʦʪʦʨʳʤ ʨʘʙʦʪʘʶʪ DARPA, ʘ ʪʘʢʞʝ ʢʦʤʧʘʥʠʠ Boeing ʠ Northrop 

Grumman [19].  

ʂʘʩʘʝʤʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʩʥʠʞʝʥʠʷ ʧʨʠʟʥʘʢʦʚ ʟʘʤʝʪʥʦʩʪʠ 

(ʪʝʭʥʦʣʦʛʠʷ ʩʪʝʣʩ), ʥʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ɹʇʃɸ RQ-170 Sentinel ʢʦʤʧʘʥʠʠ 

Lockheed Martin ʥʝʩʦʤʥʝʥʥʦ ʧʨʦʝʢʪʠʨʦʚʘʣʩʷ ʩ ʫʯʝʪʦʤ ʜʚʫʭ ʘʩʧʝʢʪʦʚ: ʦʥ 

ʜʦʣʞʝʥ ʠʤʝʪʴ ʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʞʠʚʫʯʝʩʪʠ, ʯʪʦʙʳ ʣʝʪʘʪʴ ʥʘʜ ʪʘʢʠʤʠ 

ʩʪʨʘʥʘʤʠ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʀʨʘʥ, ʥʦ ʧʨʠ ʵʪʦʤ ʝʛʦ ʧʦʪʝʨʷ ʥʝ ʜʦʣʞʥʘ ʠʤʝʪʴ 

ʙʦʣʴʰʠʭ ʧʦʩʣʝʜʩʪʚʠʡ. ʕʪʦ ʜʝʣʘʝʪ ʝʛʦ ʧʝʨʚʳʤ ʥʝʜʦʨʦʛʠʤ ɹʇʃɸ, ʥʘ ʢʦʪʦʨʦʤ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʩʥʠʞʝʥʠʷ ʟʘʤʝʪʥʦʩʪʠ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʦʥ 

ʧʦʩʪʫʧʠʣ ʥʘ ʚʦʦʨʫʞʝʥʠʝ ɺɺʉ ʉʐɸ ʚ 2007 ʛʦʜʫ ʠ ʙʳʣ ʨʘʟʚʝʨʥʫʪ ʥʘ ʙʘʟʘʭ ʚ 

ɸʬʛʘʥʠʩʪʘʥʝ ʠ ʖʞʥʦʡ ʂʦʨʝʝ, ʚʦʟʤʦʞʥʦ, ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʷʜʝʨʥʳʭ ʨʘʟʨʘʙʦʪʦʢ 

ʚ ʩʦʩʝʜʥʠʭ ʩʪʨʘʥʘʭ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʚʦʦʨʫʞʝʥʠʝ ɺɺʉ ʉʐɸ 

ʧʨʠʥʷʪ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʡ ɹʇʃɸ RQ-180 ʩ ʫʧʨʘʚʣʷʝʤʳʤʠ ʩʠʛʥʘʪʫʨʘʤʠ, 

ʢʦʪʦʨʳʡ ʩʦʟʜʘʥ ʢʦʤʧʘʥʠʝʡ Northrop Grumman (ɹʇʃɸ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʜʦʟʚʫʢʦʚʦʝ ʣʝʪʘʶʱʝʝ ʢʨʳʣʦ ʚ ʩʪʠʣʝ B-2). ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʢʦʥʪʨʘʢʪ ʥʘ 

ʨʘʟʨʘʙʦʪʢʫ RQ-180 ʙʳʣ ʧʦʣʫʯʝʥ ʚ 2008 ʛʦʜʫ, ʧʝʨʚʳʝ ʧʦʩʪʘʚʢʠ ʧʨʦʰʣʠ ʚ 2013 

ʛʦʜʫ, ʘ ʘʧʧʘʨʘʪ ʤʦʛ ʙʳʪʴ ʧʦʩʪʘʚʣʝʥ ʥʘ ʚʦʦʨʫʞʝʥʠʝ ʚ 2015 ʛʦʜʫ [19]. 

ʆʩʪʨʦ ʩʪʦʠʪ ʚʦʧʨʦʩ ʩ ʧʦʚʳʰʝʥʠʝʤ ʞʠʚʫʯʝʩʪʠ ɹʇʃɸ ʧʨʠ ʧʨʝʦʜʦʣʝʥʠʠ 

ʟʦʥʳ ʇɺʆ. ʉ ʮʝʣʴʶ ʟʘʱʠʪʳ ɹʇʃɸ ʦʪ ʨʘʢʝʪ ʩ ʠʥʬʨʘʢʨʘʩʥʳʤ ʥʘʚʝʜʝʥʠʝʤ 

ʩʠʩʪʝʤ ʇɺʆ ʠ ʧʝʨʝʥʦʩʥʳʭ ʟʝʥʠʪʥʦ-ʨʘʢʝʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʢʦʤʧʘʥʠʷ Elbit 

Systems ʨʘʟʨʘʙʦʪʘʣʘ ʣʘʟʝʨʥʫʶ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʷʝʤʦʛʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʀʂ-

ʩʨʝʜʩʪʚʘʤ mini-Music. ɸʪʘʢʫʶʱʘʷ ʨʘʢʝʪʘ ʚʥʘʯʘʣʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʠʩʪʝʤʦʡ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦ ʨʘʢʝʪʥʦʡ ʘʪʘʢʝ, ʟʘʪʝʤ ʟʘʭʚʘʪʳʚʘʝʪʩʷ ʪʝʧʣʦʚʠʟʠʦʥʥʳʤ 

ʘʚʪʦʤʘʪʦʤ ʩʦʧʨʦʚʦʞʜʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘʧʨʘʚʠʪʴ ʣʘʟʝʨʥʳʡ ʣʫʯ ʪʦʯʥʦ ʥʘ 

ʘʪʘʢʫʶʱʫʶ ʨʘʢʝʪʫ ʠ ʪʝʤ ʥʘʨʫʰʠʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʝʝ ʩʠʩʪʝʤ rʥʘʚʝʜʝʥʠʷ. 

ɺʧʦʣʥʝ ʚʦʟʤʦʞʥʦ, ʯʪʦ ʢʨʫʧʥʳʝ ɹʇʃɸ ʤʦʛʫʪ ʚ ʙʫʜʫʱʝʤ ʠʤʝʪʴ ʥʝʢʫʶ ʩʠʩʪʝʤʫ 

ʦʙʦʨʦʥʠʪʝʣʴʥʳʭ ʤʠʢʨʦ-ʨʘʢʝʪ ʠʣʠ ʧʝʨʝʭʚʘʪʯʠʢʦʚ, ʘʥʘʣʦʛʠʯʥʳʭ ʢʦʤʧʣʝʢʩʫ 

ʘʢʪʠʚʥʦʡ ʦʙʦʨʦʥʳ ʜʣʷ ʚʝʨʪʦʣʝʪʦʚ Helicopter Active Protective System (Haps), 

ʨʘʟʨʘʙʦʪʘʥʥʦʤʫ ʢʦʤʧʘʥʠʝʡ Orbital ATK ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʈʇɻ [19]. 

ɺʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʪʘʢʪʠʢʠ ʧʨʠʤʝʥʝʥʠʷ ɹʇʃɸ ʩʯʠʪʘʶʪʩʷ 

ʩʦʚʤʝʩʪʥʳʝ (ʛʨʫʧʧʦʚʳʝ) ʜʝʡʩʪʚʠʷ ʧʠʣʦʪʠʨʫʝʤʳʭ ʘʧʧʘʨʘʪʦʚ ʠ ʙʝʩʧʠʣʦʪʥʳʭ 

ʩʠʩʪʝʤ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ. ʇʦ ʦʮʝʥʢʘʤ ʘʤʝʨʠʢʘʥʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʦʙʝʩʧʝʯʝʥʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʵʢʠʧʘʞʘʤʠ ʧʠʣʦʪʠʨʫʝʤʳʭ ʘʧʧʘʨʘʪʦʚ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʮʝʣʷʭ ʠʣʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʫʛʨʦʟʘʭ ʦʪ ʙʦʨʪʦʚʳʭ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤ 

ɹʇʃɸ ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʫʪʝʡ ʩʥʠʞʝʥʠʷ ʧʦʪʝʨʴ ʘʨʤʝʡʩʢʦʡ 

ʘʚʠʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʨʝʘʣʠʟʘʮʠʷ ʪʘʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ 

ʛʣʫʙʠʥʫ ʚʝʜʝʥʠʷ ʨʘʟʚʝʜʢʠ ʠ ʦʙʝʩʧʝʯʠʪ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʥʘ 

ʘʪʘʢʫ ʮʝʣʠ ʠʣʠ ʚʳʧʦʣʥʝʥʠʝ ʤʘʥʝʚʨʦʚ ʦʙʭʦʜʘ ʟʦʥ ʧʦʨʘʞʝʥʠʷ ʦʛʥʝʚʳʭ ʩʨʝʜʩʪʚ 

ʇɺʆ ʧʨʦʪʠʚʥʠʢʘ. ʆʧʝʨʘʪʦʨʳ ʚʦʦʨʫʞʝʥʠʷ ʧʠʣʦʪʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ, 

ʦʩʥʘʱʝʥʥʳʭ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʘʧʧʘʨʘʪʫʨʦʡ ʫʧʨʘʚʣʝʥʠʷ ʘʨʤʝʡʩʢʠʤʠ 

ʙʝʩʧʠʣʦʪʥʳʤʠ ʘʧʧʘʨʘʪʘʤʠ, ʩʤʦʛʫʪ ʟʘʜʘʚʘʪʴ ʤʘʨʰʨʫʪ ʧʦʣʝʪʘ ɹʇʃɸ, ʨʝʞʠʤ 

ʨʘʙʦʪʳ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, ʘ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ï ʚʳʜʘʚʘʪʴ ʮʝʣʝʫʢʘʟʘʥʠʝ ʠ 

ʢʦʤʘʥʜʳ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʠʭ ʙʦʨʪʦʚʦʛʦ ʚʦʦʨʫʞʝʥʠʷ [22]. 

http://sccs.intelgr.com/
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ɺ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚ ɺʦʦʨʫʞʝʥʥʳʭ ʩʠʣʘʭ ʉʐɸ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ 

ʢʦʥʮʝʧʮʠʷ ʢʦʤʙʠʥʘʮʠʠ ʧʠʣʦʪʠʨʫʝʤʳʭ ʠ ʙʝʩʧʠʣʦʪʥʳʭ ʩʨʝʜʩʪʚ çManned-

Unmanned Teamingè (Mum-T ʠʣʠ ʧʨʦʩʪʦ Mut), ʚ ʢʦʪʦʨʦʡ ʧʠʣʦʪʳ ʚʝʨʪʦʣʝʪʦʚ 

(ʪʘʢʠʭ ʢʘʢ Boeing AH-64 Apache ʠ Bell OH-58D) ʤʦʛʫʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ɹʇʃɸ 

(ʪʘʢʠʝ ʢʘʢ MQ-1C Gray Eagle General Atomics, MQ-5B Hunter Northrop 

Grumman, RQ-7B Shadow Textron Systems, RQ-11B Raven ʠ Puma AE ʦʪ 

AeroVironment), ʦʧʨʝʜʝʣʷʪʴ ʠʭ ʤʘʨʰʨʫʪʳ, ʫʧʨʘʚʣʷʪʴ ʠʭ ʩʝʥʩʦʨʘʤʠ ʠ ʧʦʣʫʯʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʦʪ ʥʠʭ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʧʦʩʪʝʧʝʥʥʦ ʧʦʚʳʰʘʶʱʠʭʩʷ 

ʫʨʦʚʥʝʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʠʣʦʪʠʨʫʝʤʦʡ ʘʚʠʘʮʠʠ. ʅʘʧʨʠʤʝʨ, 

ʚʝʨʪʦʣʝʪ AH-64D Block II ʠʤʝʝʪ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʦʟʚʦʣʷʶʱʝʝ ʧʨʠʥʠʤʘʪʴ ʚʠʜʝʦ 

ʩ ɹʇʃɸ ʚ ʧʦʣʝʪʝ ʠ ʫʧʨʘʚʣʷʪʴ ʝʛʦ ʩʝʥʩʦʨʘʤʠ. ɺʝʨʪʦʣʝʪ AH-64E Guardian 

(ʙʳʚʰʠʡ AH-64D Block III) ʧʦʣʫʯʠʣ ʫʞʝ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, 

ʧʦʟʚʦʣʷʶʱʝʝ ʧʠʣʦʪʫ, ʢʨʦʤʝ ʜʨʫʛʠʭ ʬʫʥʢʮʠʡ, ʝʱʝ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 

ʪʨʘʝʢʪʦʨʠʶ ʧʦʣʝʪʘ ɹʇʃɸ. ʇʦ ʩʫʪʠ, ʢʦʥʮʝʧʮʠʷ ʩʦʚʤʝʩʪʥʳʭ ʜʝʡʩʪʚʠʡ 

ʧʠʣʦʪʠʨʫʝʤʳʭ ʠ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ Mut ʧʦʟʚʦʣʷʝʪ 

ʧʨʠʙʣʠʞʘʪʴʩʷ ʢ ʚʨʘʞʝʩʢʠʤ ʮʝʣʷʤ ʙʝʟ ʨʠʩʢʘ ʜʣʷ ʢʦʥʪʨʦʣʠʨʫʶʱʝʛʦ ɹʇʃɸ 

ʚʝʨʪʦʣʝʪʘ, ʧʨʠ ʵʪʦʤ, ʦʙʝʩʧʝʯʠʚʘʷ ʵʢʠʧʘʞ ʚʝʨʪʦʣʝʪʘ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ 

ʢʘʨʪʠʥʢʦʡ ʮʝʣʠ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʘʪʘʢʦʚʘʥʘ, ʧʦʣʫʯʘʝʤʦʡ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 

ʇʣʘʥʠʨʫʝʪʩʷ, ʯʪʦ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ɹʇʃɸ 

ʚʝʨʪʦʣʝʪ AH-64E ʚʙʝʨʝʪ ʚ ʩʝʙʷ ʟʘʜʘʯʠ ʚʦʦʨʫʞʝʥʥʦʛʦ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʦʛʦ 

ʚʝʨʪʦʣʝʪʘ OH-58D [20]. 

ʉʚʦʝʛʦ ʨʦʜʘ ʫʥʠʢʘʣʴʥʦʡ ʢʦʥʮʝʧʮʠʝʡ ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʘ Gremlin, 

ʨʘʟʨʘʙʦʪʘʥʥʘ ̫ DARPA ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʦʨʦʥʳ ʉʐɸ. ɼʘʥʥʦʡ ʧʨʦʛʨʘʤʤʦʡ 

ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʘʤʦʣʝʪʘʤ ʠ ʙʦʤʙʘʨʜʠʨʦʚʱʠʢʘʤ ʦʪʚʦʜʠʪʩʷ ʨʦʣʴ çʚʦʟʜʫʰʥʳʭ 

ʘʚʠʘʥʦʩʮʝʚè, ʟʘʧʫʩʢʘʶʱʠʭ ʩ ʙʝʟʦʧʘʩʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʤʥʦʞʝʩʪʚʦ ʥʝʙʦʣʴʰʠʭ 

ʫʥʠʚʝʨʩʘʣʴʥʳʭ ɹʇʃɸ ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʚʳʧʦʣʥʷʪʴ ʙʦʝʚʳʝ ʟʘʜʘʯʠ ʚ ʚʦʟʜʫʰʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʘ ʟʘʪʝʤ ʚʦʟʚʨʘʱʘʪʴʩʷ ʥʘ çʩʘʤʦʣʝʪ-ʤʘʪʢʫè. ɺ ʢʦʥʮʝ 2014 ʛʦʜʘ 

DARPA ʦʙʥʘʨʦʜʦʚʘʣʦ ʪʝʭʥʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ʥʘ ʆʂʈ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʪʘʢʠʭ ʩʠʩʪʝʤ 

ʚ ʪʝʯʝʥʠʝ 4 ʣʝʪ. ɺ 2016 ʛʦʜʫ DARPA ʚʳʜʝʣʠʣʦ ʥʘ ʧʨʦʛʨʘʤʤʫ Gremlin ʧʝʨʚʳʝ 

8 ʤʣʥ. ʜʦʣʣʘʨʦʚ [20]. 

ʇʨʦʛʨʘʤʤʘ Team-US (Technology for Enriching and Augmenting Manned-

Unmanned Systems ï ʪʝʭʥʦʣʦʛʠʷ ʨʘʩʰʠʨʝʥʠʷ ʠ ʜʦʧʦʣʥʝʥʠʷ ʧʠʣʦʪʠʨʫʝʤʦ-

ʙʝʩʧʠʣʦʪʥʳʭ ʩʠʩʪʝʤ) ï ʵʪʦ ʝʱʝ ʦʜʠʥ ʨʘʜʠʢʘʣʴʥʳʡ ʧʦʜʭʦʜ DARPA ʢ ʙʫʜʫʱʠʤ 

ʩʮʝʥʘʨʠʷʤ ʚʦʟʜʫʰʥʦʛʦ ʙʦʷ. ʇʨʦʛʨʘʤʤʘ Team-US ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ, ʯʪʦ 

ʧʠʣʦʪʠʨʫʝʤʳʝ ʩʘʤʦʣʝʪʳ ʯʝʪʚʝʨʪʦʛʦ ʠ ʧʷʪʦʛʦ ʧʦʢʦʣʝʥʠʡ ʩʤʦʛʫʪ ʫʧʨʘʚʣʷʪʴ 

çʩʪʘʷʤʠè ʥʝʜʦʨʦʛʠʭ çʚʝʜʦʤʳʭ ɹʇʃɸè, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʚʝʩʪʠ ʥʘʙʣʶʜʝʥʠʝ, 

ʧʨʦʚʦʜʠʪʴ ʘʪʘʢʠ ʩ ʧʦʤʦʱʴʶ ʩʨʝʜʩʪʚ ʈʕɹ, ʘ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʦʩʪʘʚʢʫ 

ʙʦʝʧʨʠʧʘʩʦʚ ʢ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤ ʮʝʣ̫ʤ, ʪʘʢʠʤ ʢʘʢ ʩʨʝʜʩʪʚʘ ʇɺʆ. ʅʘ 

ʧʨʦʛʨʘʤʤʫ Team-US ʫʧʨʘʚʣʝʥʠʝ DARPA ʟʘʧʨʦʩʠʣʦ 12 ʤʣʥ. ʜʦʣʣʘʨʦʚ ʥʘ 

2016 ʛʦʜ [20]. 

ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ɺɺʉ ʉʐɸ ʪʘʢʞʝ ʨʘʙʦʪʘʝʪ ʥʘʜ 

ʢʦʥʮʝʧʮʠʝʡ çʜʦʩʪʫʧʥʦʛʦ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ɹʇʃɸ, ʢʦʪʦʨʳʡ ʥʝ ʦʯʝʥʴ ʞʘʣʴ 

ʧʦʪʝʨʷʪʴè (ʘʥʛʣ. ʪʝʨʤʠʥ çattritableè), ʟʘʧʫʩʢʘʝʤʦʛʦ ʩ ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ. ʇʨʠ 

ʵʪʦʤ ʩʪʦʠʤʦʩʪʴ ʦʜʥʦʛʦ ʪʘʢʦʛʦ ɹʇʃɸ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʩʠʪʴ 3 ʤʣʥ. 

ʜʦʣʣʘʨʦʚ [20]. 
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ʆʜʥʦʡ ʠʟ ʦʩʥʦʚ ʧʨʠʤʝʥʝʥʠʷ çʩʪʘʠè ɹʇʃɸ ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʘ DARPA 

ʧʦʜ ʦʙʦʟʥʘʯʝʥʠʝʤ Code (Collaborative Operation in Denied Environments ï 

ʩʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ ʚ ʟʘʧʨʝʪʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ). ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʝʡ ʦʜʠʥ 

ʯʝʣʦʚʝʢ ʩʤʦʞʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʰʝʩʪʴ ʠ ʙʦʣʝʝ ɹʇʃɸ, ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʩʠʩʪʝʤʦʡ 

çʦʙʱʝʡ ʘʚʪʦʥʦʤʥʦʩʪʠè ʜʣʷ ʧʦʠʩʢʘ ʠ ʫʥʠʯʪʦʞʝʥʠʷ ʦʙʱʠʭ ʮʝʣʝʡ [20]. 

ɽʱʝ ʦʜʥʘ ʧʨʦʨʳʚʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʘʷ DARPA, ʧʦʣʫʯʠʣʘ 

ʦʙʦʟʥʘʯʝʥʠʝ Tern. ɺ ʥʝʡ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ɹʇʃɸ 

ʢʣʘʩʩʘ Male (medium-altitude, long-endurance ï ʩʨʝʜʥʝʚʳʩʦʪʥʳʡ, ʙʦʣʴʰʦʡ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʦʣʸʪʘ) ʩ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʤʠ ʠ ʫʜʘʨʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ʜʝʡʩʪʚʦʚʘʪʴ (ʜʘʞʝ ʧʨʠ ʩʠʣʴʥʦʤ ʚʦʣʥʝʥʠʠ ʤʦʨʷ) ʩ ʘʤʝʨʠʢʘʥʩʢʠʭ ʙʦʝʚʳʭ 

ʢʦʨʘʙʣʝʡ ʧʝʨʝʜʦʚʦʛʦ ʙʘʟʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʥʝ ʠʤʝʶʪ ʚʟʣʝʪʥʦʡ ʧʘʣʫʙʳ, ʘ ʠʤʝʶʪ 

ʧʘʣʫʙʫ ʪʘʢʠʭ ʞʝ ʨʘʟʤʝʨʦʚ, ʢʘʢ ʫ ʵʩʤʠʥʮʘ ʢʣʘʩʩʘ Arleigh Burke. ʇʨʠ ʵʪʦʤ ɺʄʉ 

ʉʐɸ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʨʘʙʦʪʝ ɹʇʃɸ Tern ʪʘʢʞʝ ʩ ʙʦʝʚʳʭ ʢʦʨʘʙʣʝʡ 

ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ Littoral Combat Ships (LCS), ʜʝʩʘʥʪʥʦ-ʚʝʨʪʦʣʸʪʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʜʦʢʦʚ (LPD), ʜʝʩʘʥʪʥʳʭ ʢʦʨʘʙʣʝʡ-ʜʦʢʦʚ (LSD) ʠ ʛʨʫʟʦʚʳʭ 

ʢʦʨʘʙʣʝʡ ʂʦʤʘʥʜʦʚʘʥʠʷ ʚʦʝʥʥʦ-ʤʦʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ɺʄʉ. ɺ ʦʢʦʥʯʘʪʝʣʴʥʦʤ 

ʚʠʜʝ ɹʇʃɸ Tern ʙʫʜʝʪ ʩʧʦʩʦʙʝʥ ʚʝʩʪʠ ʧʘʪʨʫʣʠʨʦʚʘʥʠʝ ʚ ʟʦʥʝ ʨʘʜʠʫʩʦʤ ʜʦ 

925 ʢʤ ʚ ʪʝʯʝʥʠʝ ʙʦʣʝʝ ʯʝʤ 10 ʯ ʠ ʜʦʩʪʘʚʣʷʪʴ ʧʦʣʝʟʥʳʡ ʛʨʫʟ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʜʦ 

1700 ʢʤ, ʯʪʦ (ʝʩʣʠ ʵʪʦ ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʘʥʦ) ʧʦʟʚʦʣʠʪ ʜʦʩʪʠʛʘʪʴ ʝʤʫ ʩ ʤʦʨʷ ʜʦ 

98% ʚʩʝʡ ʧʣʦʱʘʜʠ ʩʫʰʠ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ɹʇʃɸ Tern ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʜʣʷ ʨʘʟʚʝʜʢʠ ʠ ʥʘʙʣʶʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʜʣʷ ʨʝʰʝʥʠʷ ʫʜʘʨʥʳʭ ʟʘʜʘʯ ʚ ʛʣʫʙʠʥʝ 

ʩʫʰʠ ʙʝʟ ʟʘʜʝʡʩʪʚʦʚʘʥʠʷ ʧʝʨʝʜʦʚʳʭ ʙʘʟ ʠʣʠ ʙʝʟ ʧʦʤʦʱʠ ʜʨʫʛʠʭ ʩʪʨʘʥ. 

ʇʦʩʢʦʣʴʢʫ ʟʘʤʝʪʥʦʩʪʴ ʟʜʝʩʴ ʥʝ ʫʧʦʤʠʥʘʝʪʩʷ, ʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʵʪʘ ʢʦʥʮʝʧʮʠʷ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʥʝʦʞʠʜʘʥʥʳʝ ʘʪʘʢʠ ʠ ʜʝʡʩʪʚʠʷ ʚ ʨʝʛʠʦʥʘʭ ʩʦ ʩʣʘʙʦ ʨʘʟʚʠʪʳʤʠ 

ʩʠʩʪʝʤʘʤʠ ʇɺʆ ʠ ʈʕʇ ʧʨʦʪʠʚʥʠʢʘ. ʆʩʥʦʚʥʳʝ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ Tern ʦʪʥʦʩʷʪʩʷ 

ʢ ʩʠʩʪʝʤʝ ʟʘʧʫʩʢʘ ʠ ʚʦʟʚʨʘʱʝʥʠʷ ɹʇʃɸ, ʥʦ DARPA ʪʘʢʞʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʦ ʚ 

ʨʘʟʨʘʙʦʪʢʝ ʢʦʤʧʘʢʪʥʦʡ ʩʭʝʤ rʨʘʟʤʝʱʝʥʠʷ ʘʧʧʘʨʘʪʦʚ, ʨʦʙʦʪʠʟʘʮʠʠ ʧʘʣʫʙʥʳʭ 

ʤʘʥʠʧʫʣʷʮʠʡ ʩ ɹʇʃɸ, ʘ ʪʘʢʞʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠʭ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʧʨʝʜʧʦʣʝʪʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ. ʎʝʣʴʶ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʝʪʩʷ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ ʧʦʣʝʪ ʧʨʦʪʦʪʠʧʘ 

ɹʇʃɸ Tern ʚ 2017 ʛʦʜʫ [20]. 

ʆʙʩʫʞʜʝʥʠʝ ʚʦʟʛʣʘʚʣʷʝʤʳʭ DARPA ʨʘʙʦʪ ʧʦ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ɹʇʃɸ, 

ʙʳʣʦ ʙʳ ʥʝʧʦʣʥʳʤ ʙʝʟ ʫʧʦʤʠʥʘʥʠʷ ʦ ʧʨʦʛʨʘʤʤʝ ʧʦ ʩʦʟʜʘʥʠʶ ʘʧʧʘʨʘʪʘ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʚʟʣʝʪʘ ʠ ʧʦʩʘʜʢʠ X-Plane (ʩʪʦʠʤʦʩʪʴ 130 ʤʣʥ. ʜʦʣʣʘʨʦʚ, ʩʨʦʢ 

52 ʤʝʩʷʮʘ), ʭʦʪʷ ʦʥʘ ʥʘʮʝʣʝʥʘ ʥʘ ʪʝʭʥʦʣʦʛʠʶ, ʢʦʪʦʨʘʷ ʚ ʨʘʚʥʦʡ ʤʝʨʝ ʤʦʞʝʪ 

ʙʳʪʴ ʧʨʠʤʝʥʝʥʘ ʠ ʢ ʧʠʣʦʪʠʨʫʝʤʦʤʫ ʘʧʧʘʨʘʪʫ. DARPA ʧʣʘʥʠʨʫʝʪ ʨʘʟʨʘʙʦʪʘʪʴ 

ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ ʦʙʨʘʟʝʮ, ʢʦʪʦʨʳʡ ʩʤʦʞʝʪ ʜʦʩʪʠʯʴ ʩʢʦʨʦʩʪʠ 550-750 ʢʤ/ʯ, 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʘʚʠʩʘʥʠʷ ʙʦʣʝʝ 60%, ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʢʘʯʝʩʪʚʘ ʚ ʢʨʝʡʩʝʨʩʢʦʤ ʧʦʣʸʪʝ ʢʘʢ ʤʠʥʠʤʫʤ 10 ʠ ʧʦʣʝʟʥʦʡ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ 

ʨʘʚʥʦʡ, ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ, 40% ʦʪ ʝʛʦ ʦʙʱʝʡ ʤʘʩʩʳ 4500-5500 ʢʛ. 

ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 22-ʤʝʩʷʯʥʳʝ ʢʦʥʪʨʘʢʪʳ ʥʘ ʪɻʘʧ 1 ʧʨʦʛʨʘʤʤʳ X-Plane ʙʳʣʠ 

ʚʳʜʘʥʳ ʚ ʦʢʪʷʙʨʝ 2013 ʛʦʜʘ ʢʦʤʧʘʥʠʷʤ: Aurora Flight Sciences, Boeing, Karem 

Aircraft ʠ Sikorsky Aircraft (ʦʙʲʝʜʠʥʠʣʘʩʴ ʩ Lockheed Martin Skunk Works). 

ʇʨʦʝʢʪ Phantom Swift ʢʦʤʧʘʥʠʠ Boeing ʠʤʝʝʪ ʜʚʘ ʧʦʜʲʝʤʥʳʭ ʚʠʥʪʘ, 

ʩʧʨʷʪʘʥʥʳʭ ʚ ʬʶʟʝʣʷʞʝ, ʠ ʜʚʘ ʧʦʚʦʨʦʪʥʳʭ ʚʠʥʪʘ ʥʘ ʢʦʥʮʘʭ ʢʨʳʣʴʝʚ ʚ 

ʥʘʧʨʘʚʣʷʶʱʠʭ ʥʘʩʘʜʢʘʭ. ʂʦʥʮʝʧʮʠʷ Sikorsky Rotor Blown Wing ʧʨʝʜʩʪʘʚʣʷʝʪ 
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ʩʦʙʦʡ ʩʘʤʦʣʝʪ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤ ʚʟʣʝʪʦʤ ʠ ʧʦʩʘʜʢʦʡ, ʩʘʜʷʱʠʡʩʷ ʥʘ ʭʚʦʩʪ. ʇʨʦʝʢʪ 

ʢʦʤʧʘʥʠʠ Karem ʠʤʝʝʪ ʧʦʚʦʨʦʪʥʳʝ ʥʝʩʫʱʠʝ ʚʠʥʪʳ ʚ ʩʝʨʝʜʠʥʝ ʢʨʳʣʴʝʚ, ʘ 

ʚʥʝʰʥʠʝ ʢʨʳʣʴʷ ʧʦʚʦʨʘʯʠʚʘʶʪʩʷ ʚʤʝʩʪʝ ʩ ʥʝʩʫʱʠʤʠ ʚʠʥʪʘʤʠ. ʏʪʦ ʢʘʩʘʝʪʩʷ 

ʧʨʦʝʢʪʘ ʢʦʤʧʘʥʠʠ Aurora, ʪʦ ʢʨʦʤʝ ʝʛʦ ʥʘʟʚʘʥʠʷ Lightning Strike ʙʦʣʴʰʝ ʦʙ ʝʝ 

ʧʨʦʝʢʪʝ ʥʠʯʝʛʦ ʥʝ ʠʟʚʝʩʪʥʦ. ʕʪʠ ʯʝʪʳʨʝ ʧʨʝʪʝʥʜʝʥʪʘ ʜʦʣʞʥʳ ʙʳʣʠ ʧʦʜʘʪʴ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʧʨʦʝʢʪʳ ʚ ʢʦʥʮʝ 2015 ʛʦʜʘ, ʧʦʩʣʝ ʯʝʛʦ DARPA ʧʣʘʥʠʨʦʚʘʣʦ 

ʚʳʙʨʘʪʴ ʦʜʥʦʛʦ ʧʦʜʨʷʜʯʠʢʘ ʥʘ ʩʦʟʜʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʤʦʥʩʪʨʘʪʦʨʘ 

X-Plane, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʦʩʫʱʝʩʪʚʠʪʴ ʧʝʨʚʳʡ ʧʦʣʝʪ ʚ ʬʝʚʨʘʣʝ 2018 ʛʦʜʘ [20]. 

ʇʨʦʙʣʝʤʳ ɺʉ ʉʐɸ, ʩʚʷʟʘʥʥʳʝ ʩ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʚ ɸʬʛʘʥʠʩʪʘʥʝ ʠ ʀʨʘʢʝ, 

ʧʨʠʚʝʣʠ ʢ ʧʦʥʠʤʘʥʠʶ ʘʢʪʫʘʣʴʥʦʩʪʠ ʩʠʩʪʝʤ ʢʨʫʛʣʦʩʫʪʦʯʥʦʡ ʚʦʟʜʫʰʥʦʡ 

ʨʘʟʚʝʜʢʠ ʩ ʚʳʩʦʢʠʤ ʨʘʟʨʝʰʝʥʠʝʤ. ʕʪʦ ʩʜʝʣʘʣʦ ʘʢʪʫʘʣʴʥʳʤ ʨʘʟʨʘʙʦʪʢʫ ɹʇʃɸ ʩ 

ʚʳʩʦʢʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ  ʁʧʦʣʝʪʘ ï ʚ ʪʝʯʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʜʥʝʡ. 

ɺ 2007 ʛʦʜʫ ʢʦʤʧʘʥʠʷ Aurora Flight Sciences ʙʳʣʘ ʚʳʙʨʘʥʘ 

ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʝʡ ɺɺʉ ʉʐɸ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʩʚʝʨʭʜʦʣʛʦʤʫ ʧʦʣʝʪʫ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ɹʇʃɸ ʩ ʥʝʧʦʜʚʠʞʥʳʤ 

ʢʨʳʣʦʤ ʧʨʝʜʣʦʞʠʪʴ ʘʣʴʪʝʨʥʘʪʠʚʫ ʢʦʥʮʝʧʮʠʷʤ ʘʧʧʘʨʘʪʦʚ ʣʝʛʯʝ ʚʦʟʜʫʭʘ 

(ʜʠʨʠʞʘʙʣʷʤ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʷʚʠʣʩʷ ʦʜʥʦʤʦʪʦʨʥʳʡ ɹʇʃɸ-

ʧʨʦʪʦʪʠʧ Orion ʤʘʩʩʦʡ 3175 ʢʛ, ʨʘʙʦʪʘʶʱʠʡ ʥʘ ʚʦʜʦʨʦʜʝ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ 

ʜʣʷ ʩʦʚʝʨʰʝʥʠʷ ʢʨʝʡʩʝʨʩʢʠʭ ʧʦʣʝʪʦʚ ʥʘ ʚʳʩʦʪʝ 20 ʢʤ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʙʦʣʝʝ 

ʩʫʪʦʢ ʩ ʛʨʫʟʦʤ 180 ʢʛ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʧʨʦʝʢʪʘ Orion ʙʳʣ 

ʨʘʟʨʘʙʦʪʘʥ ɹʇʃɸ ʢʘʪʝʛʦʨʠʠ Male ʤʘʩʩʦʡ 5080 ʢʛ ʩʦ ʩʜʚʦʝʥʥʳʤ ʜʠʟʝʣʴʥʳʤ 

ʜʚʠʛʘʪʝʣʝʤ Austro ʠ ʨʘʟʤʘʭʦʤ ʢʨʳʣʴʝʚ 40,2 ʤ. ɹʇʃɸ Orion ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʩʧʦʩʦʙʝʥ ʩʦʚʝʨʰʘʪʴ ʧʦʣʝʪʳ ʩ ʢʨʝʡʩʝʨʩʢʦʡ ʩʢʦʨʦʩʪʴʶ ʚ ʪʝʯʝʥʠʝ 120 ʯ ʩ ʛʨʫʟʦʤ 

450 ʢʛ, ʥʦ ʥʘ ʚʳʩʦʪʝ ʜʦ 6 ʢʤ, ʯʪʦ ʝʩʪʝʩʪʚʝʥʥʦ ʩʦʢʨʘʱʘʝʪ ʧʣʦʱʘʜʴ ʦʙʟʦʨʘ. ɺ 

ʜʝʢʘʙʨʝ 2014 ʛʦʜʘ ʧʨʦʪʦʪʠʧ ɹʇʃɸ Orion ʩ ʙʘʣʣʘʩʪʥʳʤ ʛʨʫʟʦʤ 450 ʢʛ ʚʳʧʦʣʥʠʣ 

ʧʦʣʝʪ ʥʘ ʚʳʩʦʪʘʭ ʜʦ 3000 ʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 80 ʯ. ʇʦʣʝʪ ʙʳʣ ʧʨʝʢʨʘʱʝʥ 

ʜʦʩʨʦʯʥʦ ʚ ʩʚʷʟʠ ʩ ʜʦʩʪʠʞʝʥʠʝʤ ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʡ ʜʘʣʴʥʦʩʪʠ ʧʦʣʝʪʘ. ʇʦ 

ʦʮʝʥʢʘʤ ʵʢʩʧʝʨʪʦʚ, ɹʇʃɸ Orion ʩʧʦʩʦʙʝʥ ʙʘʨʨʘʞʠʨʦʚʘʪʴ ʚ ʚʦʟʜʫʭʝ 114 ʯ 

(4,75 ʜʥʷ) ʚ ʨʘʜʠʫʩʝ 800 ʢʤ. ʇʨʠ ʨʘʩʰʠʨʝʥʠʠ ʨʘʜʠʫʩʘ ʙʘʨʨʘʞʠʨʦʚʘʥʠʷ ʜʦ 

4800 ʢʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʦʣʝʪʘ ʩʦʢʨʘʱʘʝʪʩʷ ʜʦ 51 ʯ. ʕʪʦʪ ɹʇʃɸ ʤʦʞʝʪ 

ʙʳʪʴ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʥʝʩʪʠ ʧʦʜ ʢʘʞʜʳʤ ʢʨʳʣʦʤ ʛʨʫʟ 

ʤʘʩʩʦʡ ʜʦ 450 ʢʛ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʫʜʘʨʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ. 

ɼʘʣʴʥʦʩʪʴ ʧʝʨʝʛʦʥʦʯʥʦʛʦ ʧʦʣʸʪʘ ʩʦʩʪʘʚʣʷʝʪ 24 000 ʢʤ. ʉʢʦʨʦʩʪʴ ʢʨʝʡʩʝʨʩʢʦʛʦ 

ʧʦʣʝʪʘ ʩʦʩʪʘʚʣʷʝʪ 125-160 ʢʤ/ʯ, ʘ ʬʦʨʩʘʞʥʘʷ ʩʢʦʨʦʩʪʴ 220 ʢʤ/ʯ. ɹʇʃɸ Orion 

ʤʦʞʝʪ ʩʪʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʡ ʟʘʤʝʥʦʡ ʥʝʚʦʦʨʫʞʝʥʥʦʤʫ ɹʇʃɸ 

Predator [20]. 

ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʦʣʝʪʘ ʥʘ ʚʳʩʦʪʝ ʜʦ 20 ʢʤ ɹʇʃɸ 

ʠʩʧʦʣʴʟʫʝʪ ʜʚʠʛʘʪʝʣʠ ʥʘ ʚʦʜʦʨʦʜʥʦʤ ʪʦʧʣʠʚʝ.  

ʋʤʝʥʴʰʝʥʥʳʡ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ ʦʙʨʘʟʝʮ Phantom Eye ʦʪ ʢʦʤʧʘʥʠʠ 

Boeing ʤʘʩʩʦʡ 4450 ʢʛ ʠʤʝʝʪ ʨʘʟʤʘʭ ʢʨʳʣʴʝʚ 45,7 ʤ ʠ ʜʚʘ 2,3-ʣʠʪʨʦʚʳʭ 

ʜʚʠʛʘʪʝʣʷ Ford ʩ ʪʫʨʙʦʥʘʜʜʫʚʦʤ ʤʦʱʥʦʩʪʴʶ 112 ʢɺʪ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʥʘ 

ʞʠʜʢʦʤ ʚʦʜʦʨʦʜʝ, ʟʘʢʘʯʝʥʥʦʤ ʚ ʜʚʘ ʩʬʝʨʠʯʝʩʢʠʭ ʙʘʢʘ ʜʠʘʤʝʪʨʦʤ 2,44 ʤ. 

ɸʧʧʘʨʘʪ ʜʦʣʞʝʥ ʦʩʪʘʚʘʪʴʩʷ ʚ ʚʦʟʜʫʭʝ 4 ʜʥʷ ʥʘ ʚʳʩʦʪʝ ʜʦ 20000 ʤ ʩ ʛʨʫʟʦʤ 

ʤʘʩʩʦʡ 240 ʢʛ. ʇʨʦʪʦʪʠʧ Phantom Eye ʩʦʚʝʨʰʠʣ ʩʚʦʡ ʧʝʨʚʳʡ ʧʦʣʝʪ ʚ ʠʶʥʝ 2012 

ʛʦʜʘ. ʉʣʝʜʫʶʱʠʡ ʧʦʣʝʪ ʧʨʦʭʦʜʠʣ ʥʘ ʚʳʩʦʪʝ 8500 ʤ ʠ ʜʣʠʣʩʷ ʧʦʨʷʜʢʘ 5 ʯ. 
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ʂʦʤʧʘʥʠʷ Boeing ʧʨʦʜʦʣʞʘʝʪ ʠʩʧʳʪʘʥʠʷ, ʩʪʨʝʤʷʩʴ ʫʚʝʣʠʯʠʪʴ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʦʣʝʪʘ ʠ ʜʦʩʪʠʛʥʫʪʴ ʚʳʩʦʪʳ ʢʘʢ ʤʠʥʠʤʫʤ 20 ʢʤ. ɺ ʩʣʫʯʘʝ 

ʫʩʧʝʭʘ ʵʪʘ ʧʨʦʛʨʘʤʤʘ ʤʦʞʝʪ ʧʨʦʜʦʣʞʠʪʴʩʷ ʚ ʚʠʜʝ ʟʘʢʘʟʘ ʥʘ ʧʦʩʪʨʦʡʢʫ 

ʧʦʣʥʦʨʘʟʤʝʨʥʦʛʦ ʘʧʧʘʨʘʪʘ Phantom Eye ʩ ʨʘʟʤʘʭʦʤ ʢʨʳʣʴʝʚ 64 ʤ, ʢʦʪʦʨʳʡ 

ʩʤʦʞʝʪ ʦʩʪʘʚʘʪʴʩʷ ʚ ʚʦʟʜʫʭʝ ʜʦ 10 ʜʥʝʡ ʩ ʛʨʫʟʦʤ 450 ʢʛ. ɿʘʷʚʣʝʥʦ, ʯʪʦ ʯʝʪʳʨʝ 

ʪʘʢʠʭ ʘʧʧʘʨʘʪʘ ʩʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʥʝʧʨʝʨʳʚʥʫʶ ʟʦʥʫ ʨʘʜʠʦʩʚʷʟʠ ʥʘ ʣʦʢʘʣʴʥʦʤ 

ʊɺɼ [20].  

ɺ ʵʪʦʤ ʞʝ ʢʣʘʩʩʝ, ʯʪʦ ʠ ʤʘʣʦʤʘʩʰʪʘʙʥʳʡ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ ʦʙʨʘʟʝʮ 

Phantom Eye, ʥʘʭʦʜʠʪʩʷ ʘʧʧʘʨʘʪ ʦʪ AeroVironment Global Observer GO-1, 

ʠʤʝʶʱʠʡ ʨʘʟʤʘʭ ʢʨʳʣʴʝʚ 40 ʤ ʠ ʦʜʠʥ ʜʚʠʛʘʪʝʣʴ, ʨʘʙʦʪʘʶʱʠʡ ʥʘ ʚʦʜʦʨʦʜʝ. 

ɺʧʨʦʯʝʤ, ʚ ʵʪʦʤ ɹʇʃɸ ʜʚʠʛʘʪʝʣʴ ʧʠʪʘʝʪ ʵʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨ, ʢʦʪʦʨʳʡ ʧʦʜʘʝʪ 

ʵʥʝʨʛʠʶ ʥʘ 4 ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʨʘʱʘʶʪ ʚʠʥʪʳ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘ ʢʨʦʤʢʝ ʢʨʳʣʘ. ʇʦ ʟʘʜʫʤʢʝ ʨʘʟʨʘʙʦʪʯʠʢʘ, GO-1 ʜʦʣʞʝʥ 

ʦʩʪʘʚʘʪʴʩʷ ʚ ʚʦʟʜʫʭʝ ʜʦ 5 ʜʥʝʡ ʥʘ ʚʳʩʦʪʝ ʜʦ 20 ʢʤ ʩ ʧʦʣʝʟʥʳʤ ʛʨʫʟʦʤ 170 ʢʛ. 

ʇʨʦʪʦʪʠʧ GO-1 ʩʦʚʝʨʰʠʣ ʧʝʨʚʳʡ ʧʦʣʝʪ ʚ ʷʥʚʘʨʝ 2011 ʛʦʜʘ, ʥʦ 3 ʤʝʩʷʮʘ ʩʧʫʩʪʷ 

ʥʘ 19-ʤ ʯʘʩʫ ʩʚʦʝʛʦ ʜʝʚʷʪʦʛʦ ʧʦʣʝʪʘ ʧʦʪʝʨʧʝʣ ʢʨʫʰʝʥʠʝ. ɺ ʜʝʢʘʙʨʝ 2012 ʛʦʜʘ 

ʇʝʥʪʘʛʦʥ ʧʨʝʢʨʘʪʠʣ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʧʨʦʝʢʪʘ. ʆʜʥʘʢʦ, ʢʦʤʧʘʥʠʷ 

AeroVironment ʜʦʩʪʨʦʠʣʘ ʚʪʦʨʦʡ ʧʨʦʪʦʪʠʧ ʠ ʚ ʬʝʚʨʘʣʝ 2014 ʛʦʜʘ ʚʤʝʩʪʝ ʩ 

Lockheed Martin ʚʳʰʣʘ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʨʳʥʦʢ ʩ ɹʇʃɸ Global Observer, ʜʘʚ 

ʝʤʫ ʦʧʨʝʜʝʣʝʥʠʝ çʘʪʤʦʩʬʝʨʥʘʷ ʩʧʫʪʥʠʢʦʚʘʷ ʩʠʩʪʝʤʘè [20]. 

ɹʇʃɸ ʩ ʥʝʧʦʜʚʠʞʥʳʤ ʢʨʳʣʦʤ ʠ ʚʦʜʦʨʦʜʥʳʤʠ ʧʦʨʰʥʝʚʳʤʠ 

ʜʚʠʛʘʪʝʣʷʤʠ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʠʤʝʶʪ ʭʦʨʦʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʜʦʩʪʠʞʝʥʠʷ 

ʚʳʩʦʢʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʦʣʝʪʘ ʥʘ ʙʦʣʴʰʠʭ ʚʳʩʦʪʘʭ, ʥʦ ʨʝʢʦʨʜʳ ʧʦ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʦʣʝʪʘ ʠ ʫʩʪʘʥʦʚʠʚʰʝʡʩʷ ʚʳʩʦʪʝ ʩʨʝʜʠ ɹʇʃɸ ʫʜʝʨʞʠʚʘʶʪ 

ʘʧʧʘʨʘʪʳ ʥʘ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʷʭ [20]. 

ʊʘʢ, ɹʇʃɸ Zephyr Seven, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʙʨʠʪʘʥʩʢʦʡ ʢʦʤʧʘʥʠʝʡ Qinetiq, ʚ 

ʠʶʣʝ 2010 ʛʦʜʘ ʫʩʪʘʥʦʚʠʣ ʦʬʠʮʠʘʣʴʥʳʡ ʨʝʢʦʨʜ ʧʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʦʣʝʪʘ 

ʜʣʷ ʧʠʣʦʪʠʨʫʝʤʦʡ/ʙʝʩʧʠʣʦʪʥʦʡ ʘʚʠʘʮʠʠ ï 336 ʯ ʠ 22 ʤʠʥ. ʆʥ ʪʘʢʞʝ ʫʩʪʘʥʦʚʠʣ 

ʨʝʢʦʨʜ ʩʨʝʜʠ ɹʇʃɸ ʧʦ ʫʩʪʘʥʦʚʠʚʰʝʡʩʷ ʚʳʩʦʪʝ ï 21575 ʤ. ɹʇʃɸ Zephyr Seven 

ʠʤʝʝʪ ʨʘʟʤʘʭ ʢʨʳʣʘ 22,5 ʤ, ʚʟʣʝʪʥʫʶ ʤʘʩʩʫ 53 ʢʛ, ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴ 10 ʢʛ. ʆʥ 

ʩʧʦʩʦʙʝʥ ʣʝʪʘʪʴ ʩ ʢʨʝʡʩʝʨʩʢʦʡ ʩʢʦʨʦʩʪʴʶ 55 ʢʤ/ʯ ʠ ʬʦʨʩʘʞʥʦʡ ʩʢʦʨʦʩʪʴʶ 

100 ʢʤ/ʯ [20].  

ɺ ʢʦʥʮʝ 2013 ʛʦʜʘ ʶʞʥʦʢʦʨʝʡʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʦ ʦʙʦʨʦʥʥʳʤ ʟʘʢʫʧʢʘʤ 

DAPA (Defense Acquisition Program Administration) ʦʙʲʷʚʠʣʘ ʦ ʧʣʘʥʘʭ 

ʨʘʟʨʘʙʦʪʢʠ ʢ 2017 ʛʦʜʫ ʩʚʝʨʭʣʝʛʢʦʛʦ ɹʇʃɸ ʥʘ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʷʭ, ʢʦʪʦʨʳʡ 

ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴ ʪʘʢʠʝ ʟʘʜʘʯʠ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʨʝʪʨʘʥʩʣʷʪʦʨ ʩʚʷʟʠ. ɹʇʃɸ 

ʜʦʣʞʝʥ ʦʩʪʘʚʘʪʴʩʷ ʥʘ ʙʦʝʚʦʤ ʜʝʞʫʨʩʪʚʝ ʚ ʚʦʟʜʫʭʝ ʚ ʪʝʯʝʥʠʝ 3 ʜʥʝʡ ʥʘ ʚʳʩʦʪʝ 

10-50 ʢʤ. ɹʶʜʞʝʪ ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ ʩʦʩʪʘʚʠʪ 42,5 ʤʣʥ. ʜʦʣʣʘʨʦʚ [20]. 

ʊʝʤ ʚʨʝʤʝʥʝʤ ʘʤʝʨʠʢʘʥʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ DARPA ʧʨʦʷʚʠʣʦ ʠʥʪʝʨʝʩ ʢ 

ʨʘʟʨʘʙʦʪʢʝ ɹʇʃɸ ʥʘ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʷʭ, ʢʦʪʦʨʳʡ ʤʦʛ ʙʳ ʚʝʩʪʠ ʤʦʥʠʪʦʨʠʥʛ 

ʚʦʝʥʥʦʡ ʠ ʢʦʤʤʝʨʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢ ʩʝʚʝʨʫ ʦʪ ʇʦʣʷʨʥʦʛʦ ʢʨʫʛʘ ʚ ʪʝʯʝʥʠʝ 

ʙʦʣʝʝ 30 ʜʥʝʡ, ʦʪʩʣʝʞʠʚʘʷ ʚʦʟʜʫʰʥʳʝ, ʥʘʟʝʤʥʳʝ ʠ ʧʦʜʚʦʜʥʳʝ ʮʝʣʠ. ʀ ʵʪʦ ʧʨʠ 

ʪʦʤ, ʯʪʦ ʢʨʫʛʣʦʛʦʜʠʯʥʘʷ ʨʘʙʦʪʘ ɹʇʃɸ ʥʘ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʷʭ ʥʘ ʪʘʢʠʭ ʚʳʩʦʢʠʭ 

ʰʠʨʦʪʘʭ ʦʯʝʥʴ ʟʘʪʨʫʜʥʝʥʘ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʉʐɸ ʠ ʨʷʜ ʜʨʫʛʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ, ʫʞʝ 

ʩʝʡʯʘʩ ʜʦʙʠʣʠʩʴ ʦʱʫʪʠʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʦʙʣʘʩʪʠ ʨʦʙʦʪʦʪʠʟʘʮʠʠ ʩʚʦʠʭ 

ʚʦʦʨʫʞʝʥʥʳʭ ʩʠʣ. ɺ ʥʠʭ ʫʞʝ ʩʝʛʦʜʥʷ ʩʦʩʪʦʷʪ ʥʘ ʚʦʦʨʫʞʝʥʠʠ ʢʘʢ ʪʘʢʪʠʯʝʩʢʠʝ, 

ʪʘʢ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ɹʇʃɸ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʦʛʦ ʠ ʫʜʘʨʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʘʙʩʦʣʶʪʥʦ ʥʝʧʨʘʚʠʣʴʥʦ ʩʚʦʜʠʪʴ ʚʩʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ 

ʦʩʥʘʱʝʥʠʶ ʚʦʦʨʫʞʝʥʥʳʭ ʩʠʣ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʢ ɹʇʃɸ. ʂʘʢ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʤʠʨʦʚʦʡ ʦʧʳʪ, ʵʪʦ ʪʦʣʴʢʦ ʧʝʨʚʳʡ 

ʠ ʥʝ ʩʘʤʳʡ ʩʣʦʞʥʳʡ ʰʘʛ [6]. 

 

3 ʅʘʟʝʤʥʳʝ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ 

 

3.1 ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʘʜʘʯ ʥʘʟʝʤʥʳʭ 

ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ 

ʇʣʘʥʳ DARPA ʄʠʥʦʙʦʨʦʥʳ ʉʐɸ ʩʦʩʪʦʷʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʚ 2015 ʛʦʜʫ ʦʜʥʘ 

ʪʨʝʪʴ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʥʘ ʦʩʥʦʚʝ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ. ɸ ʢ 2025 ʛʦʜʫ ʧʣʘʥʠʨʫʝʪʩʷ ʧʝʨʝʭʦʜ ʢ ʧʦʣʥʦʮʝʥʥʦʡ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʦʡ 

ʘʨʤʠʠ. 

ʅʘʟʝʤʥʳʝ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʩʫʭʦʧʫʪʥʳʭ ʚʦʡʩʢ, ʧʦ ʤʥʝʥʠʶ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʩʧʦʩʦʙʥʳ ʨʝʰʘʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʟʘʜʘʯ, ʦʩʥʦʚʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ 

ʷʚʣʷʶʪʩʷ [13]: 

- ʦʙʥʘʨʫʞʝʥʠʝ, ʦʙʩʣʝʜʦʚʘʥʠʝ ʠ ʦʙʝʟʚʨʝʞʠʚʘʥʠʝ ʤʠʥ, ʬʫʛʘʩʦʚ ʠ 

ʩʘʤʦʜʝʣʴʥʳʭ ʚʟʨʳʚʥʳʭ ʫʩʪʨʦʡʩʪʚ; 

- ʚʝʜʝʥʠʝ ʨʘʟʚʝʜʢʠ ʠ ʥʘʙʣʶʜʝʥʠʷ; 

- ʚʩʢʨʳʪʠʝ ʧʦʟʠʮʠʡ ʩʥʘʡʧʝʨʦʚ, ʦʛʥʝʚʳʭ ʩʨʝʜʩʪʚ, ʟʘʩʘʜ ʠ ʩʠʩʪʝʤ 

ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʪʠʚʥʠʢʘ; 

- ʦʙʩʣʝʜʦʚʘʥʠʝ ʟʜʘʥʠʡ, ʩʦʦʨʫʞʝʥʠʡ ʠ ʦʪʜʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ;  

- ʜʦʩʪʘʚʢʘ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʧʦ ʤʝʩʪʫ ʥʘʟʥʘʯʝʥʠʷ. 

ɼʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʦʩʥʦʚʥʳʝ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʜʣʷ 

ɺʦʦʨʫʞʝʥʥʳʭ ʩʠʣ ʉʐɸ ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ FCB. ʆʜʥʘʢʦ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʥʘ ʟʘʢʨʳʪʘ, ʨʘʟʨʘʙʦʪʢʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ 

ʚʦʦʨʫʞʝʥʥʦʡ ʙʦʨʴʙʳ, ʚʢʣʶʯʘʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʚʷʟʠ, ʘ ʪʘʢʞʝ ʙʦʣʴʰʘʷ 

ʯʘʩʪʴ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ɹʇʃɸ ʙʳʣʘ ʩʦʭʨʘʥʝʥʘ ʚ ʨʘʤʢʘʭ ʥʦʚʦʡ 

ʧʨʦʛʨʘʤʤʳ ʤʦʜʝʨʥʠʟʘʮʠʠ ʙʦʝʚʳʭ ʙʨʠʛʘʜʥʳʭ ʛʨʫʧʧ. ɺ ʨʘʤʢʘʭ ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ [8]:  

- ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʭ ʩʠʛʥʘʣʴʥʳʭ ʧʨʠʙʦʨʦʚ; 

- ʘʚʪʦʥʦʤʥʦʡ ʨʘʢʝʪʥʦʡ ʠ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʦ-ʫʜʘʨʥʦʡ ʩʠʩʪʝʤ; 

- ɹʇʃɸ; 

- ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʦ-ʜʦʟʦʨʥʳʭ, ʫʜʘʨʥʦ-ʰʪʫʨʤʦʚʳʭ, ʧʦʨʪʘʪʠʚʥʳʭ, ʘ ʪʘʢʞʝ 

ʣʝʛʢʠʭ ʜʠʩʪʘʥʮʠʦʥʥʦ-ʫʧʨʘʚʣʷʝʤʳʭ ʤʘʰʠʥ ʜʣʷ ʠʥʞʝʥʝʨʥʦʛʦ ʠ 

ʪʳʣʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʇʨʠ ʵʪʦʤ ʢ ʥʘʠʙʦʣʝʝ ʤʘʩʩʦʚʦ-ʚʳʧʫʩʢʘʝʤʳʤ ʚʠʜʘʤ ʥʘʟʝʤʥʳʭ 

ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʦʪʥʦʩʷʪ ʜʠʩʪʘʥʮʠʦʥʥʦ-ʫʧʨʘʚʣʷʝʤʳʝ ʤʘʰʠʥʳ. 
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3.2 ɼʠʩʪʘʥʮʠʦʥʥʦ-ʫʧʨʘʚʣʷʝʤʳʝ ʤʘʰʠʥʳ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʠʥʩʪʚʦ ʥʘʟʝʤʥʳʭ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʩʦʩʪʦʷʪ ʠʟ ʜʠʩʪʘʥʮʠʦʥʥʦ-ʫʧʨʘʚʣʷʝʤʦʡ ʤʘʰʠʥʳ (ɼʋʄ) ʠ ʧʫʣʴʪʘ 

ʫʧʨʘʚʣʝʥʠʷ. ɼʠʩʪʘʥʮʠʦʥʥʦ-ʫʧʨʘʚʣʷʝʤʝr ʤʘʰʠʥ,r ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯ ʨʘʟʚʝʜʢʠ ʤʝʩʪʥʦʩʪʠ, ʦʙʥʘʨʫʞʝʥʠʷ ʚʟʨʳʚʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʨʘʟʤʠʥʠʨʦʚʘʥʠʷ 

ʠ ʜʨʫʛʠʭ ʟʘʜʘʯ [13]. 

ʀʟ ʩʦʩʪʦʷʱʠʭ ʥʘ ʚʦʦʨʫʞʝʥʠʠ ʉʐɸ ɼʋʄ ʩʘʤʦʡ ʣʝʛʢʦʡ ʠ ʤʘʣʦʨʘʟʤʝʨʥʦʡ 

ʩʯʠʪʘʝʪʩʷ Recon Scout (ʚʝʩ ï 1,3 ʢʛ, ʜʣʠʥʘ ï 200 ʤʤ, ʦʙʦʨʫʜʦʚʘʥʘ ʚʠʜʝʦ- ʠ ʀʂ-

ʢʘʤʝʨʦʡ). 

ʆʜʥʠʤ ʠʟ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʛʫʩʝʥʠʯʥʳʭ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʤʠʥʠ-ʤʘʰʠʥ 

ʷʚʣʷʝʪʩʷ First Look 110 (ʚʝʩ ï 2,2 ʢʛ; ʨʘʟʤʝʨʳ ï 250Ĭ230Ĭ100 ʤʤ; ʦʙʦʨʫʜʦʚʘʥʘ 

4 ʚʠʜʝʦʢʘʤʝʨʘʤʠ ʩ ʧʦʜʩʚʝʪʢʦʡ) [8]. 

ɼʋʄ SpyRobot ʚʳʧʫʩʢʘʝʪʩʷ ʚ ʜʚʫʭ ʚʘʨʠʘʥʪʘʭ ï ʩ ʰʘʩʩʠ 4Ĭ4 ʠ 6Ĭ6 (ʚʝʩ ï 

5 ʢʛ, ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʘʷ ʘʧʧʘʨʘʪʫʨʘ ʚʢʣʶʯʘʝʪ ʪʝʧʣʦʚʳʝ ʠ ʦʧʪʠʯʝʩʢʠʝ ʜʘʪʯʠʢʠ, ʘ 

ʪʘʢʞʝ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʫʶ ʩʪʘʥʮʠʶ ʩ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʘʧʝʨʪʫʨʦʡ). ʆʩʥʦʚʥʳʤʠ 

ʟʘʜʘʯʘʤʠ ʵʪʦʛʦ ʨʦʙʦʪʘ ʷʚʣʷʶʪʩʷ ʨʘʟʚʝʜʢʘ ʚ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʜʘʪʯʠʢʦʚ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʟʘʜʘʥʥʦʤ ʨʘʡʦʥʝ, ʫʯʘʩʪʠʝ ʚ ʧʦʠʩʢʦʚʳʭ 

ʦʧʝʨʘʮʠʷʭ, ʨʘʟʚʝʜʢʘ ʚʦʟʤʦʞʥʳʭ ʟʘʩʘʜ ʠ ʦʙʥʘʨʫʞʝʥʠʝ ʩʣʘʙʳʭ ʤʝʩʪ ʚ ʦʙʦʨʦʥʝ 

ʧʨʦʪʠʚʥʠʢʘ [8]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʜʝʨʥʠʟʘʮʠʠ ʤʘʰʠʥʳ SpyRobot ʙʳʣʘ ʩʦʟʜʘʥʘ ɼʋʄ Dragon 

Runner ʜʣʷ ʨʘʟʚʝʜʢʠ ʤʝʩʪʥʦʩʪʠ ʚ ʨʘʜʠʫʩʝ ʵʬʬʝʢʪʠʚʥʦʡ ʜʘʣʴʥʦʩʪʠ ʩʪʨʝʣʴʙʳ 

ʩʪʨʝʣʢʦʚʦʛʦ ʦʨʫʞʠʷ (ʚʝʩ ï 9 ʢʛ, ʨʘʟʤʝʨʳ ï 230Ĭ200Ĭ75 ʤʤ, ʦʙʦʨʫʜʦʚʘʥ ʀʂ-

ʜʘʪʯʠʢʘʤʠ ʠ ʚʠʜʝʦʢʘʤʝʨʦʡ) [8]. 

ɼʨʫʛʠʤ ʢʣʘʩʩʦʤ ʨʦʙʦʪʦʚ ʷʚʣʷʝʪʩʷ ɼʋʄ Warrior 710 (ʚʝʩ ï 157,4 ʢʛ). ʆʥʘ 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʠ ʦʙʝʟʚʨʝʞʠʚʘʥʠʷ 

ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʧʨʝʜʤʝʪʦʚ, ʨʘʩʯʠʩʪʢʠ ʟʘʚʘʣʦʚ, ʧʨʦʜʝʣʳʚʘʥʠʷ ʧʨʦʭʦʜʦʚ ʠ 

ʧʦʜʲʝʤʘ ʪʷʞʝʩʪʝʡ [8]. 

ʈʦʙʦʪ PackBot ʚʳʧʦʣʥʝʥ ʥʘ ʛʫʩʝʥʠʯʥʦʡ ʧʣʘʪʬʦʨʤʝ. ʆʥ ʫʩʧʝʰʥʦ 

ʧʨʠʤʝʥʷʣʩʷ ʚ ʀʨʘʢʝ ʠ ɸʬʛʘʥʠʩʪʘʥʝ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʚʠʜʝʦʢʘʤʝʨ 

ʚʟʨʳʚʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʥʝʨʘʟʦʨʚʘʚʰʠʭʩʷ ʙʦʝʧʨʠʧʘʩʦʚ. ʀʤʝʥʥʦ ʩʘʤʦʭʦʜʥʳʝ 

ʛʫʩʝʥʠʯʥʳʝ ʨʦʙʦʪʳ ʧʨʦʚʦʜʠʣʠ ʟʘʤʝʨʳ ʫʨʦʚʥʷ ʨʘʜʠʘʮʠʠ ʚʥʫʪʨʠ ʵʥʝʨʛʦʙʣʦʢʦʚ 

ɸʕʉ çʌʫʢʫʩʠʤʘè ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʗʧʦʥʠʠ ʚ ʘʧʨʝʣʝ 2011 ʛ. ʉʦʚʝʨʰʝʥʩʪʚʫʷ 

PackBot, ʢʦʤʧʘʥʠʷ-ʨʘʟʨʘʙʦʪʯʠʢ ʦʩʥʘʩʪʠʣʘ ʵʪʦʪ ʦʙʨʘʟʝʮ ʢʦʤʧʣʝʢʪʦʤ 

ʦʙʥʘʨʫʞʝʥʠʷ ʩʥʘʡʧʝʨʘ, ʫʩʠʣʠʚ ʪʝʤ ʩʘʤʳʤ ʝʛʦ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ. 

ʅʦʚʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʨʦʙʦʪʘ (ʚʝʩ ï 2,5 ʢʛ) ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ REDOWL (Robotic 

Enhanced Detection Outpost With Lasers), ʚ ʧʝʨʝʚʦʜʝ ʩ ʘʥʛʣʠʡʩʢʦʛʦ (red owl) ï 

çʢʨʘʩʥʘʷ ʩʦʚʘè. ʆʥ ʦʙʦʨʫʜʦʚʘʥ ʣʘʟʝʨʥʳʤ ʜʘʣʴʥʦʤʝʨʦʤ, ʟʚʫʢʦʫʣʘʚʣʠʚʘʶʱʠʤ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʪʝʧʣʦʚʠʟʦʨʘʤʠ, GPS-ʧʨʠʝʤʥʠʢʦʤ ʠ 4 ʘʚʪʦʥʦʤʥʳʤʠ 

ʚʠʜʝʦʢʘʤʝʨʘʤʠ. ʇʦ ʩʦʦʙʱʝʥʠʷʤ ʟʘʧʘʜʥʳʭ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ, 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʨʘʟʮʘ ʧʦʟʚʦʣʷʶʪ ʧʨʦʯʝʩʪʴ ʥʘʜʧʠʩʴ ʥʘ ʠʤʝʥʥʦʤ ʞʝʪʦʥʝ 

ʚʦʝʥʥʦʩʣʫʞʘʱʝʛʦ ʩ ʨʘʩʩʪʦʷʥʠʷ 100 ʤ, ʘ ʪʘʢʞʝ ʚʝʩʪʠ ʥʘʙʣʶʜʝʥʠʝ ʥʦʯʴʶ ʠ ʚ 

ʥʝʦʩʚʝʱʘʝʤʳʭ ʧʦʤʝʱʝʥʠʷʭ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʣʘʟʝʨʥʫʶ ʧʦʜʩʚʝʪʢʫ ʮʝʣʠ ʥʘ 

ʜʘʣʴʥʦʩʪʴ ʦʢʦʣʦ 1,6 ʢʤ, ʦʧʨʝʜʝʣʷʪʴ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʩʥʘʡʧʝʨʘ ʜʦ ʠ ʧʦʩʣʝ 

ʚʳʩʪʨʝʣʘ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 0,9 ʥʘ ʫʜʘʣʝʥʠʠ ʜʦ 900 ʤ. ʇʨʠ ʵʪʦʤ ʦʧʝʨʘʪʦʨ ʠʤʝʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʷʪʴ ʮʝʣʝʫʢʘʟʘʥʠʝ ʥʝ ʪʦʣʴʢʦ ʧʝʭʦʪʥʳʤ ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ, 
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ʥʦ ʠ ʩʦʦʙʱʘʪʴ ʢʦʦʨʜʠʥʘʪʳ ʧʦʟʠʮʠʠ ʩʥʘʡʧʝʨʘ ʘʨʪʠʣʣʝʨʠʡʩʢʦʤʫ ʠʣʠ 

ʘʚʠʘʮʠʦʥʥʦʤʫ ʧʦʜʨʘʟʜʝʣʝʥʠʶ ʜʣʷ ʥʘʥʝʩʝʥʠʷ ʪʦʯʝʯʥʦʛʦ ʫʜʘʨʘ [13]. 

ʄʘʰʠʥʘ ʨʘʟʤʠʥʠʨʦʚʘʥʠʷ MV-4 (ʠʣʠ M160) ʤʘʩʩʦʡ 5,32 ʪ ʧʨʝʜʥʘʟʥʘʯʝʥʘ 

ʜʣʷ ʥʝʡʪʨʘʣʠʟʘʮʠʠ (ʦʙʝʟʚʨʝʞʠʚʘʥʠʷ) ʧʨʦʪʠʚʦʧʝʭʦʪʥʳʭ ʤʠʥ ʠ ʥʝʨʘʟʦʨʚʘʚʰʠʭʩʷ 

ʙʦʝʧʨʠʧʘʩʦʚ. ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʵʪʠʤ ʩʨʝʜʩʪʚʦʤ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ ʜʦ 2 ʢʤ. ɼʨʫʛʠʤ ʧʨʠʤʝʨʦʤ ɼʋʄ ʨʘʟʤʠʥʠʨʦʚʘʥʠʷ ʥʝʢʦʪʦʨʳʭ ʪʠʧʦʚ 

ʧʨʦʪʠʚʦʧʝʭʦʪʥʳʭ ʠ ʧʨʦʪʠʚʦʪʘʥʢʦʚʳʭ ʤʠʥ ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʴ ABV (Assault 

Breacher Vehicle). ʇʦ ʩʚʦʠʤ ʛʘʙʘʨʠʪʘʤ ʵʪʘ ʤʘʰʠʥ ʩʨʘʚʥʠʤʘ ʩ ʪʘʥʢʦʤ çɸʙʨʘʤʩè. 

ʇʦʷʚʣʝʥʠʝ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʥʦʤʥʦʛʦ ʚʘʨʠʘʥʪʘ ɼʋʄ ABV ʦʞʠʜʘʝʪʩʷ ʧʦʩʣʝ 

2025 ʛʦʜʘ [8]. 

ʉʘʤʳʤ ʢʨʫʧʥʳʤ ʙʦʝʚʳʤ ʨʦʙʦʪʦʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ɼʋʄ 

Black Knight (ʚʝʩ ï 9,5 ʪ, ʨʘʟʤʝʨʳ ï 5Ĭ2,4Ĭ2 ʤ). ɼʣʷ ʘʚʪʦʥʦʤʥʦʛʦ ʜʚʠʞʝʥʠʷ 

ʨʦʙʦʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʠʜʝʦʢʘʤʝʨʘ, ʩʪʝʨʝʦ- ʠ ʀʂ-ʢʘʤʝʨʳ, ʣʘʟʝʨʥʳʝ ʣʦʢʘʪʦʨʳ, ʘ 

ʪʘʢʞʝ ʧʨʠʝʤʥʠʢ ʩʠʛʥʘʣʦʚ ʢʦʩʤʠʯʝʩʢʦʡ ʨʘʜʠʦʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

çʅʘʚʩʪʘʨè. ɺʦʦʨʫʞʝʥʠʝ ʵʪʦʡ ɼʋʄ ʚʢʣʶʯʘʝʪ 25- ʠʣʠ 30-ʤʤ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ 

ʧʫʰʢʫ ʩʦ ʩʧʘʨʝʥʥʳʤ 7,62-ʤʤ ʧʫʣʝʤʝʪʦʤ [8]. 

ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʫʧʦʤʷʥʫʪʴ ʝʱʝ ʦ ʜʚʫʭ ʨʘʙʦʪʘʭ, ʢʦʪʦʨʳʝ 

ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ FCB ï MULE ʠ SUGV. 

ʄʥʦʛʦʮʝʣʝʚʘʷ ɼʋʄ MULE (çʄʫʣè) ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʢʦʤʧʘʥʠʝʡ 

çʃʦʢʭʠʜ-ʄʘʨʪʠʥè ʥʘ ʙʘʟʝ ʣʝʛʢʦʡ ʧʣʘʪʬʦʨʤʳ 6Ĭ6 ʚ ʪʨʝʭ ʚʘʨʠʘʥʪʘʭ [8]. 

1. ʊʨʘʥʩʧʦʨʪʥʳʡ MULE-T. 

2. ʐʪʫʨʤʦʚʦʡ MULE/ARV-A(L), ʢʦʪʦʨʳʡ ʧʣʘʥʠʨʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʘʪʘʢ ʥʘ ʫʢʨʝʧʣʝʥʠʷ ʧʨʦʪʠʚʥʠʢʘ ʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʛʥʝʚʦʡ ʧʦʜʜʝʨʞʢʠ 

ʥʘʟʝʤʥʳʭ ʚʦʡʩʢ. ɽʛʦ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʦʩʥʘʩʪʠʪʴ ʧʨʦʪʠʚʦʪʘʥʢʦʚʳʤʠ 

ʫʧʨʘʚʣʷʝʤʳʤʠ ʨʘʢʝʪʘʤʠ (ʇʊʋʈ), 7,62-ʤʤ ʧʫʣʝʤʝʪʦʤ (ʣʠʙʦ 30-ʤʤ 

ʧʫʰʢʦʡ, ʣʠʙʦ 40-ʤʤ ʛʨʘʥʘʪʦʤʝʪʦʤ) ʠ ʦʧʪʦʵʣʝʢʪʨʦʥʥʳʤʠ ʩʝʥʩʦʨʘʤʠ. 

ɸʧʧʘʨʘʪ ʙʫʜʝʪ ʚ ʩʦʩʪʦʷʥʠʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʮʝʣʠ. ʄʘʰʠʥʘ ʦʙʣʘʜʘʝʪ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʥʘʚʠʛʘʮʠʝʡ ʠ ʤʦʞʝʪ ʧʝʨʝʤʝɦ ʘʪʴʩʷ ʘʚʪʦʥʦʤʥʦ.  

3. ʇʨʦʪʠʚʦʤʠʥʥʳʡ MULE-C, ʢʦʪʦʨʳʡ ʩʦʟʜʘʝʪʩʷ ʜʣʷ ʧʨʦʜʝʣʳʚʘʥʠʷ 

ʧʨʦʭʦʜʦʚ ʚ ʟʘʤʠʥʠʨʦʚʘʥʥʳʭ ʟʦʥʘʭ. 

ʅʘʟʝʤʥʳʡ ʤʘʣʦʛʘʙʘʨʠʪʥʳʡ ʧʝʨʝʥʦʩʥʦʡ ʜʠʩʪʘʥʮʠʦʥʥʦ ʫʧʨʘʚʣʷʝʤʳʡ 

ʘʧʧʘʨʘʪ SUGV ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʙʝʟʚʨʝʞʠʚʘʥʠʷ ʚʟʨʳʚʥʳʭ ʫʩʪʨʦʡʩʪʚ, 

ʨʘʟʚʝʜʢʠ ʠ ʦʙʥʘʨʫʞʝʥʠʷ ʧʨʦʪʠʚʥʠʢʘ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʤʝʩʪʘʭ. ʕʪʦ ʧʝʨʚʳʡ 

ʨʦʙʦʪ, ʢʦʪʦʨʳʡ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʧʝʭʦʪʥʳʭ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ [8]. 

ʅʘ ʚʦʦʨʫʞʝʥʠʝ 3-ʡ ʧʝʭʦʪʥʦʡ ʜʠʚʠʟʠʠ ʫʞʝ ʧʦʩʪʫʧʘʶʪ ʧʝʨʚʳʝ ʙʦʝʚʳʝ 

ʨʦʙʦʪʳ SWORDS. ɼʘʥʥʳʡ ʨʦʙʦʪ ʩʦʟʜʘʥ ʢʦʤʧʘʥʠʝʡ ʌʦʩʪʝʨ-ʄʠʣʣʝʨ TALON 

ʈʦʙʦʪ. ʇʦ ʫʪʚʝʨʞʜʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʷ, ʨʦʙʦʪ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʜʝʡʩʪʚʠʡ ʚ 

ʛʦʨʦʜʝ, ʩʧʦʩʦʙʝʥ ʧʨʝʦʜʦʣʝʚʘʪʴ ʧʝʩʦʢ, ʚʦʜʫ ʠ ʩʥʝʛ ʜʦ 0,3 ʤ ʛʣʫʙʠʥʳ, ʘ ʪʘʢʞʝ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʜʲʸʤ ʧʦ ʣʝʩʪʥʠʮʝ. ʆʥ ʨʘʩʩʯʠʪʘʥ ʥʘ 8,5 ʯ ʨʘʙʦʪʳ ʦʪ ʙʘʪʘʨʝʡ ʚ 

ʥʦʨʤʘʣʴʥʦʤ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʤ ʨʝʞʠʤʝ, ʘ ʪʘʢʞʝ ʚ ʨʝʞʠʤʝ ʦʞʠʜʘʥʠʷ ʜʦ 7 ʩʫʪʦʢ. 

ʂʦʥʪʨʦʣʠʨʫʝʪʩʷ ʦʧʝʨʘʪʦʨʦʤ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʜʦ 1 ʢʤ. ɺʝʩʠʪ ʦʢʦʣʦ 45 ʢʛ. ɽʩʪʴ 

ʮʝʣʳʡ ʨʷʜ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʦʨʫʞʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʤʝʱʝʥʳ ʥʘ 

SWORDS: ʚʠʥʪʦʚʢʠ M16, 5,56-ʤʤ SAW M249, 7,62 ʤʤ ʧʫʣʝʤʸʪ M240, 
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ʰʝʩʪʠʩʪʚʦʣʴʥʳʡ 40-ʤʤ ʛʨʘʥʘʪʦʤʸʪ ʠʣʠ ʯʝʪʳʨʸʭʩʪʚʦʣʴʥʳʡ 66 ʤʤ M202A1 

FLASH. ʋʩʧʝʰʥʦ ʧʨʠʤʝʥʷʣʩʷ ʚ ɸʬʛʘʥʠʩʪʘʥʝ ʠ ʀʨʘʢʝ. 

ʂ 2020 ʛʦʜʫ ʚ ʉʐɸ ʧʣʘʥʠʨʫʶʪ ʨʘʟʨʘʙʦʪʘʪʴ ʨʦʙʦʪʘ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ 

ʩʦʧʨʦʚʦʞʜʘʪʴ ʚʦʝʥʥʦʩʣʫʞʘʱʝʛʦ, ʧʨʠ ʵʪʦʤ ʫʧʨʘʚʣʝʥʠʝ ʙʫʜʝʪ ʛʦʣʦʩʦʚʳʤ ʠ 

ʞʝʩʪʘʤʠ [11, 12]. 

ʈʘʟʨʘʙʦʪʢʫ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʨʦʙʦʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʚʝʜʫʪ ʥʝ ʪʦʣʴʢʦ ʚ 

ʉʐɸ. ɺ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʨʘʙʦʪʘʶʪ ʠ ʜʨʫʛʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʨʘʟʚʠʪʳʝ 

ʩʪʨʘʥʳ. ʉʨʝʜʠ ʪʝʭ ʩʪʨʘʥ, ʢʦʪʦʨʳʝ ʚʝʜʫʪ ʨʘʟʨʘʙʦʪʢʠ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ ʩʣʝʜʫʝʪ 

ʥʘʟʚʘʪʴ ï ʀʟʨʘʠʣʴ ʠ ʖʞʥʫ  ʁʂʦʨʝ.ʁ 

ɺ ʀʟʨʘʠʣʝ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ ʫʞʝ ʩʪʘʣʘ ʦʩʥʦʚʥʦʡ 

ʪʝʥʜʝʥʮʠʝʡ. ɺʜʦʣʴ 60-ʢʠʣʦʤʝʪʨʦʚʦʡ ʧʦʣʦʩʳ ɻʘʟʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʨʦʙʦʪʳ-ʩʥʘʡʧʝʨʳ. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʠʟʨʘʠʣʴʩʢʠʤ ʚʦʝʥʥʳʤ 

ʢʦʥʮʝʨʥʦʤ Rafael ʩʪʘʮʠʦʥʘʨʥʳʝ ʩʠʩʪʝʤʳ See-Shoot ʦʩʥʘʱʝʥʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤʠ 

ʧʫʣʝʤʝʪʘʤʠ ʩ ʢʘʤʝʨʘʤʠ. ɼʘʣʴʥʦʩʪʴ ʠʭ ʙʦʷ ʜʦʩʪʠʛʘʝʪ 1500 ʤ [9]. 

ʉʨʘʟʫ ʜʚʝ ʠʟʨʘʠʣʴʩʢʠʝ ʢʦʤʧʘʥʠʠ ʟʘʥʷʪʳ ʨʘʟʨʘʙʦʪʢʦʡ ʘʚʪʦʥʦʤʥʳʭ 

ʧʘʪʨʫʣʴʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʩʧʦʩʦʙʥʳʭ ʩʦʚʝʨʰʘʪʴ ʨʝʛʫʣʷʨʥʳʝ ʦʙʲʝʟʜʳ ʧʦ 

ʧʝʨʠʤʝʪʨʫ ʟʘʜʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ, ʬʠʢʩʠʨʫʷ ʣʶʙʳʝ ʠʟʤʝʥʝʥʠʷ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʧʨʝʦʜʦʣʝʚʘʷ ʧʨʝʛʨʘʜʳ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʝʨʝʜʘʚʘʷ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʢʦʥʪʨʦʣʴʥʳʡ 

ʧʫʥʢʪ. ʇʝʨʚʳʤ ʦʙʲʝʢʪʦʤ ʦʭʨʘʥʳ, ʥʘ ʢʦʪʦʨʦʤ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʘʚʪʦʥʦʤʥʳʝ 

ʧʘʪʨʫʣʴʥʳʝ ʘʚʪʦʤʦʙʠʣʠ, ʩʫʜʷ ʧʦ ʚʩʝʤʫ, ʩʪʘʥʝʪ ʘʵʨʦʧʦʨʪ ʠʤʝʥʠ ɹʝʥ-ɻʫʨʠʦʥʘ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʵʪʠ ʘʚʪʦʤʦʙʠʣʠ ʙʝʟʦʨʫʞʥʳ, ʦʜʥʘʢʦ, ʩʦʛʣʘʩʥʦ ʦʮʝʥʢʘʤ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʫʞʝ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ʥʘ ʥʠʭ ʤʦʞʥʦ ʙʫʜʝʪ ʩʪʘʚʠʪʴ ʩʠʩʪʝʤʳ 

ʚʦʦʨʫʞʝʥʠʡ. ɸʚʪʦʨʳ ʧʨʦʝʢʪʦʚ ʩʯʠʪʘʶʪ, ʯʪʦ ʟʘ ʧʦʜʦʙʥʳʤʠ ʘʚʪʦʤʦʙʠʣʷʤʠ ï 

ʙʫʜʫʱʝʝ ʧʘʪʨʫʣʴʥʦʡ ʩʣʫʞʙʳ. ʆʥʠ ʥʝ ʫʩʪʘʶʪ, ʥʝ ʪʝʨʷʶʪ ʙʜʠʪʝʣʴʥʦʩʪʠ, ʥʝ 

ʟʘʩʳʧʘʶʪ ʟʘ ʨʫʣʝʤ, ʠ ʠʭ ʫʥʠʯʪʦʞʝʥʠʝ ʥʝ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʧʦʪʝʨʴ ʚ ʯʝʣʦʚʝʯʝʩʢʠʭ 

ʞʠʟʥʷʭ [9]. 

ʅʘ ʘʚʠʘʩʘʣʦʥʝ ʚ ʃʝ-ɹʫʨʞʝ ʚ 2008 ʛʦʜʫ ʢʦʤʧʘʥʠʷ çʕʣʴʙʠʪ ʄʘʘʨʘʭʦʪè 

ʧʨʝʜʩʪʘʚʠʣʘ ʧʝʨʚʦʛʦ ʚ ʤʠʨʝ ʜʝʡʩʪʚʫʶʱʝʛʦ ʙʦʝʚʦʛʦ ʨʦʙʦʪʘ VIPeR, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʚʝʜʝʥʠʷ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ ʚ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʈʦʙʦʪ 

ʩʧʦʩʦʙʝʥ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʝʩʪʠ ʦʛʦʥʴ ʠ ʤʝʪʘʪʴ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʛʨʘʥʘʪ. ɽʛʦ ʚʝʩ 

ï 12 ʢʛ, ʜʣʠʥʘ ï 36 ʩʤ, ʰʠʨʠʥʘ ð 36 ʩʤ, ʘ ʚʳʩʦʪʘ ï 22 ʩʤ. ʋʧʨʘʚʣʝʥʠʝ ʨʦʙʦʪʦʤ 

ʜʠʩʪʘʥʮʠʦʥʥʦʝ. ʆʥ ʩʧʦʩʦʙʝʥ ʧʦʜʥʠʤʘʪʴʩʷ ʧʦ ʣʝʩʪʥʠʮʘʤ ʠ ʧʨʝʦʜʦʣʝʚʘʪʴ 

ʧʨʝʧʷʪʩʪʚʠʷ, ʧʘʨʘʣʣʝʣʴʥʦ ʦʪʩʣʝʞʠʚʘʷ ʚʩʝ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚʦʢʨʫʛ. VIPeR 

ʚʦʦʨʫʞʝʥ ʩʧʝʮʠʘʣʴʥʦ ʩʜʝʣʘʥʥʳʤ ʜʣʷ ʥʝʛʦ ʤʠʥʠ-ʚʘʨʠʘʥʪʦʤ ʧʠʩʪʦʣʝʪʘ-ʧʫʣʝʤʝʪʘ 

çʋʟʠè ʢʘʣʠʙʨʦʤ 9 ʤʤ, ʥʘ ʢʦʪʦʨʦʤ ʫʩʪʘʥʦʚʣʝʥ ʣʘʟʝʨʥʳʡ ʧʨʠʮʝʣ. ʉʦʛʣʘʩʥʦ ʠʜʝʝ 

ʩʦʟʜʘʪʝʣʝʡ, ʨʦʙʦʪ, ʠʤʝʶʱʠʡ ʥʝʙʦʣʴʰʦʡ ʚʝʩ, ʧʝʨʝʥʦʩʠʪʩʷ ʦʜʥʠʤ ʠʟ ʩʦʣʜʘʪ 

ʙʦʝʚʦʡ ʛʨʫʧʧʳ ʠ ʚʢʣʶʯʘʝʪʩʷ, ʢʦʛʜʘ ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʨʦʥʠʢʥʦʚʝʥʠʠ ʚ 

ʟʜʘʥʠʝ [9]. 

ʅʘ ʚʳʩʪʘʚʢʝ TADTE (Taipei Aerospace & Defense Technology Exhibition) ʚ 

2015 ʛʦʜʫ ʤʠʥʠʩʪʝʨʩʪʚʦ ʦʙʦʨʦʥʳ ʊʘʡʚʘʥʷ ʧʨʝʜʩʪʘʚʠʣʦ ʥʦʚʫʶ ɼʋʄ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʫʶ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʞʠʚʫʯʝʩʪʠ ʠ ʦʛʥʝʚʦʡ ʤʦʱʠ ʧʦʜʨʘʟʜʝʣʝʥʠʡ 

ʪʘʡʚʘʥʴʩʢʦʡ ʘʨʤʠʠ [28]. ʇʨʦʪʦʪʠʧ ʣʝʛʢʦʡ ʜʠʩʪʘʥʮʠʦʥʥʦ-ʫʧʨʘʚʣʷʝʤʦʡ ʙʦʝʚʦʡ 

ʤʘʰʠʥʳ RCLCV (Remote-Controlled Light Combat Vehicle), ʨʘʟʨʘʙʦʪʘʥʥʳʡ 209-

ʳʤ ʚʦʝʥʥʳʤ ʟʘʚʦʜʦʤ ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʋʥʠʚʝʨʩʠʪʝʪʦʤ ʏʝʥʛ ʐʫ, 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʜʜʝʨʞʢʠ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʚ ʙʦʝʚʳʭ ʦʧʝʨʘʮʠʷʭ ʠ 
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ʤʦʞʝʪ ʨʘʟʚʝʨʪʳʚʘʪʴʩʷ ʚ ʩʦʩʪʘʚʝ ʤʦʪʦʧʝʭʦʪʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʩ ʙʨʦʥʝʪʨʘʥʩʧʦʨʪʝʨʘ 

CM-32 Cloud Leopard. ʈʘʟʨʘʙʦʪʯʠʢʠ ʧʨʝʜʩʪʘʚʠʣʠ ʜʚʘ ʨʘʟʥʳʭ ʚʘʨʠʘʥʪʘ, 

ʙʘʟʠʨʫʶʱʠʝʩʷ ʥʘ ʰʘʩʩʠ ʛʫʩʝʥʠʯʥʦʛʦ ʚʝʟʜʝʭʦʜʘ ʤʘʩʩʦʡ 200 ʢʛ [28]: 

- ʧʣʘʪʬʦʨʤʘ ʚʦʦʨʫʞʝʥʠʷ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʙʣʠʞʥʠʤ ʦʛʥʝʤ; 

- ʨʦʙʦʪ ʧʨʝʜʥʘʟʥʘʯʝʥʳʡ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʘʩʥʳʭ ʙʦʝʚʳʭ ʟʘʜʘʯ, 

ʥʘʧʨʠʤʝʨ ʦʙʝʟʚʨʝʞʠʚʘʥʠʷ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʧʨʝʜʤʝʪʦʚ, ʦʙʥʘʨʫʞʝʥʠʷ 

ʤʠʥ ʠ ʵʚʘʢʫʘʮʠʠ ʧʦʩʪʨʘʜʘʚʰʠʭ. 

ɺʘʨʠʘʥʪ ʦʛʥʝʚʦʡ ʧʦʜʜʝʨʞʢʠ ʠʤʝʝʪ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʫʶ ʦʧʦʨʫ, ʢʦʪʦʨʘʷ 

ʤʦʞʝʪ ʧʨʠʥʷʪʴ ʨʘʟʣʠʯʥʦʝ ʚʦʦʨʫʞʝʥʠʝ, ʚʢʣʶʯʘʷ 5,56-ʤʤ ʣʝʛʢʠʡ ʧʫʣʝʤʝʪ M249, 

7,62-ʤʤ ʧʫʣʝʤʝʪ T74 ʤʝʩʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ 12,7-ʤʤ 

ʢʨʫʧʥʦʢʘʣʠʙʝʨʥʳʡ ʧʫʣʝʤʝʪ QCB. ɼʣʷ ʙʦʨʴʙʳ ʩ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʥʘ 

ɼʋʄ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʣʝʛʢʠʡ ʧʨʦʪʠʚʦʪʘʥʢʦʚʳʡ ʛʨʘʥʘʪʦʤʝʪ M72 ʠʣʠ 

ʬʨʘʥʮʫʟʩʢʠʡ ʣʝʛʢʠʡ ʛʨʘʥʘʪʦʤʝʪ APILAS. ʂʨʦʤʝ ʦʩʥʦʚʥʦʛʦ ʚʦʦʨʫʞʝʥʠʷ ʤʘʰʠʥʘ 

ʦʛʥʝʚʦʡ ʧʦʜʜʝʨʞʢʠ ʪʘʢʞʝ ʦʙʦʨʫʜʦʚʘʥʘ ʚʩʪʨʦʝʥʥʦʡ ʩʠʩʪʝʤʦʡ ʜʥʝʚʥʳʭ/ʥʦʯʥʳʭ 

ʢʘʤʝʨ ʠ ʣʘʟʝʨʥʳʤ ʜʘʣʴʥʦʤʝʨʦʤ, ʢʦʪʦʨʳʝ ʧʝʨʝʜʘʶʪ ʥʘ ʢʦʥʩʦʣʴ ʦʧʝʨʘʪʦʨʘ ʚʠʜʝʦ 

ʠ ʪʘʢʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ [28]. 

 

3.3 ʈʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʩʦʧʨʦʚʦʞʜʝʥʠʷ 

ʠ ʪʳʣʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʇʦʤʠʤʦ ʨʦʙʦʪʦʚ ʜʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʫʯʘʩʪʠʷ ʚ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʷʭ, 

ʠʥʞʝʥʝʨʘʤʠ ʉʐɸ ʠ ʜʨʫʛʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʘʢʪʠʚʥʦ 

ʧʨʦʨʘʙʘʪʳʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʠʩʧʦʣʴʟʦʚʘʥʠ ̫ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʜʣʷ 

ʨʝʰʝʥʠʷ ʥʝʙʦʝʚʳʭ ʟʘʜʘʯ, ʪʘʢʠʭ ʢʘʢ: ʪʳʣʦʚʦʝ ʠ ʤʝʜʠʮʠʥʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, 

ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʛʨʫʟʦʚ ʠ ʜʨ. ɺʩʢʦʨʝ ʥʘ ʢʘʞʜʦʛʦ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʩʦʣʜʘʪʘ ʤʦʞʝʪ 

ʧʨʠʭʦʜʠʪʴʩʷ ʜʦ 10 ʨʦʙʦʪʦʚ ʦʙʝʩʧʝʯʝʥʠʷ, ʩʧʦʩʦʙʥʳʭ ʥʘ ʤʥʦʛʦʝ ï ʦʪ 

ʧʘʪʨʫʣʠʨʦʚʘʥʠʷ ʤʝʩʪʥʦʩʪʠ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʩʥʘʨʷʞʝʥʠʷ ʜʦ ʧʨʠʢʨʳʪʠʷ 

ʩʦʣʜʘʪ ʥʘ ʧʦʣʝ ʙʦʷ. 

ʊʘʢ, ʤʝʞʜʫ ʘʛʝʥʪʩʪʚʦʤ ʧʝʨʝʜʦʚʳʭ ʦʙʦʨʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʇʝʥʪʘʛʦʥʘ, ʠ 

DARPA ʚ 2010 ʛʦʜʫ ʙʳʣ ʧʦʜʧʠʩʘʥ ʢʦʥʪʨʘʢʪ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʜʣʷ ʤʦʨʩʢʦʡ ʧʝʭʦʪʳ 

ʩʠʩʪʝʤ r ʧʦʜʜʝʨʞʢʠ ʦʪʨʷʜʘ LS3 (Legged Squad Support System), ʙʦʣʴʰʝ 

ʠʟʚʝʩʪʥʫʶ ʢʘʢ AlphaDog ʠʣʠ BigDog. ʇʣʘʥʠʨʦʚʘʣʦʩʴ, ʯʪʦ ʜʘʥʥʘʷ ʩʠʩʪʝʤʘ 

ʧʦʟʚʦʣʷʣʘ ʙʳ ʧʝʨʝʤʝʱʘʪʴ ʧʦ ʧʝʨʝʩʝʯʸʥʥʦʡ ʤʝʩʪʥʦʩʪʠ ʛʨʫʟʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ 

ʜʣʷ ʩʥʘʙʞʝʥʠʷ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʷʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʩʧʝʮʥʘʟʘ ʠ 

ʤʦʨʩʢʦʡ ʧʝʭʦʪʳ [29]. 

ʈʦʙʦʪ-ʤʫʣ BigDog ʜʦʣʞʝʥ ʧʝʨʝʥʦʩʠʪʴ ʥʘ ʩʝʙʝ ʛʨʫʟʳ ʤʘʩʩʦʡ ʜʦ 180 ʢʛ ʥʘ 

ʜʘʣʴʥʦʩʪʴ ʜʦ 32 ʢʤ. ʂʨʦʤʝ ʪʦʛʦ, ʝʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ 

ʵʥʝʨʛʠʠ ʜʣʷ ʧʦʨʪʘʪʠʚʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʆʜʥʘʢʦ ʟʘʪʨʘʯʝʥʥʳʝ ʥʘ ʩʦʟʜʘʥʠʝ ʨʦʙʦʪʘ 

42 ʤʣʥ. ʜʦʣʣʘʨʦʚ ʥʝ ʦʢʫʧʠʣʠʩʴ. ʀʩʧʳʪʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʣʝʪʦʤ 2014 ʛʦʜʘ ʚ 

ʭʦʜʝ ʫʯʝʥʠʡ çʈʠʤʧʘʢ-2014è, ʚʳʷʚʠʣʠ ʫ ʥʝʛʦ ʨʷʜ ʧʨʦʙʣʝʤ. çʇʨʦʚʝʜʸʥʥʳʝ 

ʫʯʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʦʙʦʪʦʚ BigDog ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʭ ʧʨʠʤʝʥʝʥʠʝ 

ʟʘʪʨʫʜʥʷʝʪ ʜʝʡʩʪʚʠʷ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʙʦʝʚʳʭ ʟʘʜʘʥʠʡ. ʉʚʷʟʘʥʦ 

ʵʪʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʵʪʠʭ ʨʦʙʦʪʦʚ, ï ʟʘʷʚʠʣ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʢʦʨʧʫʩʘ ʤʦʨʩʢʦʡ ʧʝʭʦʪʳ ʂ. ʆʣʩʦʥ. ʂʨʦʤʝ ʵʪʦʛʦ, ʵʪʦ ʩʣʠʰʢʦʤ 

ʰʫʤʥʳʡ ʨʦʙʦʪ, ʢʦʪʦʨʳʡ ʧʦʣʥʦʩʪʴʶ ʜʝʤʘʩʢʠʨʫʝʪ ʧʦʟʠʮʠʠ ʠ ʧʝʨʝʤʝʱʝʥʠʷ 

ʤʦʨʩʢʠʭ ʧʝʭʦʪʠʥʮʝʚè.  
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ʂʦʤʘʥʜʦʚʘʥʠʝ ʤʦʨʩʢʦʡ ʧʝʭʦʪʳ ʥʝ ʫʩʪʨʦʠʣʘ ʠ ʦʙʣʝʛʯʸʥʥʘʷ ʚʝʨʩʠʷ ʨʦʙʦʪʘ 

BigDog ï Spot. ɽʛʦ ʥʘʛʨʫʟʢʘ ʥʝ ʙʦʣʝʝ 18 ʢʠʣʦʛʨʘʤʤʦʚ, ʠ ʧʦʵʪʦʤʫ ʦʥ ʥʝ ʧʦʜʦʰʸʣ 

ʤʦʨʧʝʭʘʤ ʚ ʢʘʯʝʩʪʚʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʭʦʪʷ ʫ ʦʥ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ 

ʜʦʩʪʦʠʥʩʪʚ. ʅʘ ʠʩʧʳʪʘʥʠʷʭ Spot ʢʘʨʘʙʢʘʣʩʷ ʧʦ ʢʘʤʝʥʠʩʪʳʤ ʭʦʣʤʘʤ, 

ʧʨʦʜʠʨʘʣʩʷ ʯʝʨʝʟ ʣʝʩʥʫʶ ʯʘʱʫ ʠ ʦʨʠʝʥʪʠʨʦʚʘʣʩʷ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʩʢʠʭ ʫʣʠʮ. 

ɼʠʩʪʘʥʮʠʦʥʥʦ ʫʧʨʘʚʣʷʝʤʳʡ ʨʦʙʦʪ ʧʨʠʤʝʨʠʣ ʥʘ ʩʝʙʷ ʠ ʨʦʣʴ ʨʘʟʚʝʜʯʠʢʘ, ʠʟʫʯʘʷ 

ʦʙʩʪʘʥʦʚʢʫ, ʜʦ ʪʦʛʦ ʢʘʢ ʚ ʟʜʘʥʠʝ ʚʦʡʜʫʪ ʩʦʣʜʘʪʳ. ʋʧʨʘʚʣʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʦʙʳʯʥʦʛʦ ʠʛʨʦʚʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ʦʪ ʧʨʠʩʪʘʚʢʠ Xbox, ʧʦʜʢʣʶʯʸʥʥʦʛʦ 

ʢ ʥʦʫʪʙʫʢʫ [29]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʫʩʧʝʰʥʦʝ ʩʦʟʜʘʥʠʝ ʧʨʦʪʦʪʠʧʦʚ BigDog ʠ Spot, DARPA 

ʦʪʢʘʟʘʣʦʩʴ ʦʪ ʧʨʦʝʢʪʘ ʨʦʙʦʪʘ LS3. ʆʜʥʘʢʦ ʪʝʭʥʦʣʦʛʠʠ, ʦʪʨʘʙʦʪʘʥʥʳʝ ʧʨʠ ʠʭ 

ʩʦʟʜʘʥʠʠ ʢʦʤʧʘʥʠʝʡ Boston Dynamics, ʟʘʠʥʪʝʨʝʩʦʚʘʣʠ ʢʦʨʧʦʨʘʮʠ ʁ Google. 

ʉʦʟʜʘʥʥʳʝ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʘʶʪ ʝʡ ʭʦʨʦʰʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʘʪʴ ʧʦ 

ʜʨʫʛʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ. ʆʧʷʪʴ-ʪʘʢʠ ʧʦ ʟʘʢʘʟʫ DARPA ʦʥʘ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪ ʫʞʝ 

ʩʦʟʜʘʥʥʳʭ ʝʶ ʯʝʣʦʚʝʢʦʧʦʜʦʙʥʳʭ ʨʦʙʦʪʦʚ Atlas (Agile Anthropomorphic Robot) ʠ 

PETMAN (Protection Ensemble Test Mannequin) [29]. 

Atlas ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʝʨʝʜʚʠʞʝʥʠʷ ʧʦ ʧʝʨʝʩʝʯʸʥʥʦʡ ʤʝʩʪʥʦʩʪʠ. ʈʦʙʦʪ 

ʧʝʨʝʜʚʠʛʘʝʪʩʷ ʥʘ ʜʚʫʭ ʥʦʛʘʭ, ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʫʢʠ ʜʣʷ ʧʝʨʝʥʦʩʘ ʛʨʫʟʘ ʠʣʠ 

ʧʨʠ ʢʘʨʘʙʢʘʥʴʝ ʥʘ ʚʝʨʪʠʢʘʣʴʥʳʝ ʧʨʝʧʷʪʩʪʚʠʷ. ʈʦʩʪ ʨʦʙʦʪʘ ʩʦʩʪʘʚʣʷʝʪ 188 ʩʤ, 

ʰʠʨʠʥʘ ʧʣʝʯ ï 76 ʩʤ, ʚʝʩ ï ʦʢʦʣʦ 150 ʢʛ. PETMAN ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʟʘʱʠʪʥʳʭ ʢʦʩʪʶʤʦʚ. ʆʥ ʩʠʤʫʣʠʨʫʝʪ ʜʳʭʘʥʠʝ, ʧʦʪʦʦʪʜʝʣʝʥʠʝ ʠ 

ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʠ ʪʠʧʘ ʬʠʟʠʯʝʩʢʠʭ 

ʥʘʛʨʫʟʦʢ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʝʛʦ ʜʘʣʴʥʝʡʰʝʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʦʞʝʪ ʦʪʢʨʳʪʴ 

ʧʫʪʴ ʢ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʯʝʣʦʚʝʢʦʧʦʜʦʙʥʳʭ ʨʦʙʦʪʦʚ [29]. 

ʅʝʜʘʚʥʦ Boston Dynamics ʧʦʣʫʯʠʣʘ ʦʬʠʮʠʘʣʴʥʳʡ ʢʦʥʪʨʘʢʪ ʦʪ 

ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʦʙʦʨʦʥʥʦʛʦ ʠʥʩʪʠʪʫʪʘ Sandia ʥʘ ʩʦʟʜʘʥʠʝ ʚʦʝʥʥʦʛʦ ʨʦʙʦʪʘ PUH 

(Precision Urban Hopper ï çʚʳʩʦʢʦʪʦʯʥʳʡ ʛʦʨʦʜʩʢʦʡ ʢʫʟʥʝʯʠʢè). ʇʦ ʟʘʤʳʩʣʫ 

ʟʘʢʘʟʯʠʢʦʚ, ʧʦʣʥʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ PUH ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʥʝʙʦʣʴʰʦʛʦ 

ʯʝʪʳʨʸʭʢʦʣʸʩʥʦʛʦ ʨʦʙʦʪʘ, ʩʧʦʩʦʙʥʦʛʦ ʘʚʪʦʥʦʤʥʦ ʧʝʨʝʤʝʱʘʪʴʩʷ ʠ ʜʘʞʝ 

ʧʝʨʝʧʨʳʛʠʚʘʪʴ ʯʝʨʝʟ ʧʨʝʧʷʪʩʪʚʠʷ. ʄʦʱʥʘʷ ʪʦʣʯʢʦʚʘʷ çʥʦʛʘè ʧʦʟʚʦʣʠʪ ʝʤʫ 

ʧʨʝʦʜʦʣʝʚʘʪʴ ʧʨʝʛʨʘʜʳ ʚʳʩʦʪʦʡ ʜʦ 7,5 ʤ! ʃʸʛʢʘʷ ʢʦʣʸʩʥʘʷ ʧʣʘʪʬʦʨʤʘ PUH 

ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʧʝʨʝʜʚʠʞʝʥʠʷ ʚ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ ʠ ʧʦʟʚʦʣʷʝʪ 

ʜʦʩʪʘʚʠʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʛʨʫʟ ʚ ʥʫʞʥʫʶ ʪʦʯʢʫ [29]. 

ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ Boston Dynamics ʜʘʣʝʢʦ ʥʝ ʝʜʠʥʩʪʚʝʥʥʘʷ 

ʘʤʝʨʠʢʘʥʩʢʘʷ ʢʦʤʧʘʥʠʷ, ʩ ʢʦʪʦʨʦʡ ʇʝʥʪʘʛʦʥ ʩʦʪʨʫʜʥʠʯʘʝʪ ʚ ʩʬʝʨʝ ʚʦʝʥʥʦʡ 

ʨʦʙʦʪʦʪʝʭʥʠʢʠ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʭʦʪʷ ʙʳ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʩʨʝʜʥʝʛʦʜʦʚʦʡ 

ʦʙʲʸʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʅʀʆʂʈ ʠ ʟʘʢʫʧʦʢ ʪʦʣʴʢʦ ʥʘʟʝʤʥʳʭ ʨʦʙʦʪʦʚ ʙʫʜʝʪ 

ʩʦʩʪʘʚʣʷʪʴ ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʧʦʨʷʜʢʘ 1,3-1,5 ʤʣʨʜ. ʜʦʣʣʘʨʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʥʳʥʝʰʥʶʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʥʝʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʤʥʦʛʠʭ 

ʧʨʦʝʢʪʦʚ, ʘ ʠʥʦʛʜʘ ʠ ʠʭ ʙʝʩʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ, ʢʘʢ ʵʪʦ ʧʨʦʠʟʦʰʣʦ ʩ ʨʦʙʦʪʦʤ 

BigDog, ʇʝʥʪʘʛʦʥ ʧʨʦʜʦʣʞʘʝʪ ʧʨʦʚʦʜʠʪʴ ʜʦʣʛʦʩʨʦʯʥʫʶ ʧʦʣʠʪʠʢʫ ʚ ʦʙʣʘʩʪʠ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʠ ʙʝʩʧʠʣʦʪʥʳʭ ʩʨʝʜʩʪʚ ʚʦʦʨʫʞʸʥʥʦʡ ʙʦʨʴʙʳ. ʈʘʩʯʸʪ 

ʜʝʣʘʝʪʩʷ ʥʘ ʪʦ, ʯʪʦ ʵʪʦ ʧʦʟʚʦʣʠʪ ʥʝ ʪʦʣʴʢʦ ʩʥʠʟʠʪʴ ʯʠʩʣʝʥʥʦʩʪʴ ʘʨʤʠʠ, ʥʦ ʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʝʸ ʙʦʝʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ [29]. 
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4 ʄʦʨʩʢʠʝ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ 

 

4.1 ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘʜʚʦʜʥʳʭ ʠ ʧʦʜʚʦʜʥʳʭ 

ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʜʫʱʠʤʠ ʪʝʭʥʠʯʝʩʢʠ ʨʘʟʚʠʪʳʤʠ ʩʪʨʘʥʘʤʠ ʠ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ, ʉʐɸ ʚ ʠʥʪʝʨʝʩʘʭ ɺʄʉ ʘʢʪʠʚʥʦ ʚʝʜʫʪʩʷ ʨʘʙʦʪʳ ʚ ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ 

ʙʝʟʵʢʠʧʘʞʥʳʭ ʥʘʚʦʜʥʳʭ ʧʣʘʪʬʦʨʤ ʠ ʥʝʦʙʠʪʘʝʤʳʭ ʧʦʜʚʦʜʥʳʭ ʘʧʧʘʨʘʪʦʚ. ʇʨʠ 

ʵʪʦʤ, ʝʩʣʠ ʚ ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ ʧʦʣʥʦʮʝʥʥʳʭ ʥʝʦʙʠʪʘʝʤʳʭ ʥʘʚʦʜʥʳʭ ʧʣʘʪʬʦʨʤ 

ʫʩʧʝʭʠ, ʧʦʢʘ, ʜʦʩʪʘʪʦʯʥʦ ʩʢʨʦʤʥʳ, ʪʦ ʚ ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ ʥʝʦʙʠʪʘʝʤʳʭ 

ʧʦʜʚʦʜʥʳʭ ʘʧʧʘʨʘʪʦʚ (ʅʇɸ) ʥʘʤʝʪʠʣʩʷ ʨʷʜ ʧʨʦʨʳʚʥʳʭ ʨʘʟʨʘʙʦʪʦʢ. ʇʦ ʚʩʝʡ 

ʚʠʜʠʤʦʩʪʠ, ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ʩʪʦʠʪ ʦʞʠʜʘʪʴ ʧʨʦʨʳʚʘ ʚ ʨʘʟʚʠʪʠʠ ʅʇɸ, 

ʩʭʦʜʥʦʛʦ ʩ ʨʝʚʦʣʶʮʠʦʥʥʳʤ ʨʘʟʚʠʪʠʝʤ ʠ ʚʥʝʜʨʝʥʠʝʤ ɹʇʃɸ. 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʚʘ-ʪʨʠ ʜʝʩʷʪʠʣʝʪʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥʘʭ, ʟʘʥʠʤʘʶʱʠʭ 

ʚʝʜʫʱʝʝ ʧʦʣʦʞʝʥʠʝ ʚ ʦʙʣʘʩʪʠ ʤʦʨʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʙʳʣʦ ʩʦʟʜʘʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʅʇɸ ʚʦʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ɿʘ ʵʪʦʪ ʧʝʨʠʦʜ ʅʇɸ ʥʝ ʪʦʣʴʢʦ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʭ, 

ʧʨʦʪʠʚʦʤʠʥʥʳʭ ʠ ʦʙʟʦʨʥʦ-ʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ, ʥʦ ʠ ʦʪʢʨʳʣʠ ʨʷʜ ʥʦʚʳʭ ʚʘʞʥʳʭ 

ʧʨʠʤʝʥʝʥʠʡ. ɼʦʩʪʠʞʝʥʠʷ ʚ ʥʘʫʢʝ ʠ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʝʧʨʝʨʳʚʥʦ 

ʨʘʩʰʠʨʷʪʁ ʩʬʝʨʫ ʧʨʠʤʝʥʝʥʠʷ ʅʇɸ, ʠ ʟʘ ʧʦʩʣʝʜʥʠʝ 5-10 ʣʝʪ ʢʦʣʠʯʝʩʪʚʦ 

ʨʘʟʨʘʙʦʪʦʢ ʘʚʪʦʥʦʤʥʳʭ ʅʇɸ ʚʳʨʦʩʣʦ ʙʦʣʝʝ ʯʝʤ 2 ʨʘʟʘ. ʅʘ ʥʘʯʘʣʦ 2007 ʛ. ʚ 

ʤʠʨʝ ʥʘʩʯʠʪʳʚʘʣʦʩʴ ʙʦʣʝʝ 155 ʧʨʦʝʢʪʦʚ ʘʚʪʦʥʦʤʥʳʭ ʅʇɸ ʨʘʟʣʠʯʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ. ʆʜʥʘʢʦ ʠʭ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʝʱʝ ʥʝʚʝʣʠʢʦ ʠ ʦʮʝʥʠʚʘʝʪʩʷ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚ ʧʨʝʜʝʣʘʭ 550-650 ʝʜʠʥʠʮ. ɸʥʘʣʠʟ ʩʦʜʝʨʞʘʥʠʷ ʅʀʆʂʈ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʦʨʦʥʳ ʉʐɸ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʥʝ 

ʤʝʥʝʝ 10 ʢʨʫʧʥʳʭ ʮʝʣʝʚʳʭ ʧʨʦʛʨʘʤʤ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʩʦʟʜʘʥʠʝ 

ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʥʘ ʦʩʥʦʚʝ ʅʇɸ. ɺ ʨʘʤʢʘʭ ʵʪʠʭ ʧʨʦʛʨʘʤʤ 

ʠʟʫʯʘʶʪʩʷ, ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ ʧʨʠʤʝʨʥʦ 65-70 ʧʨʦʝʢʪʦʚ 

ʅʇɸ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʠ ʨʘʟʤʝʨʦʚ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʫʶʪʩʷ ʚʦʝʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ 

ʢʦʥʮʝʧʮʠʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ [10]. 

ʇʦʤʠʤʦ ʨʘʟʨʘʙʦʪʢʠ ʅʇɸ ʚʝʜʫʪʩʷ ʨʘʙʦʪʳ ʚ ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ ʥʘʜʚʦʜʥʳʭ 

ʥʝʦʙʠʪʘʝʤʳʭ ʘʧʧʘʨʘʪʦʚ, ʦʜʥʘʢʦ, ʥʝ ʩʪʦʣʴ ʘʢʪʠʚʥʦ. ʊʘʢ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ 

ʀʟʨʘʠʣʝ ʚʝʜʫʪʩʷ ʠʩʧʳʪʘʥʠʷ ʩʨʘʟʫ ʜʚʫʭ ʚʠʜʦʚ ʙʝʟʵʢʠʧʘʞʥʳʭ ʧʣʘʚʘʪʝʣʴʥʳʭ 

ʘʧʧʘʨʘʪʦʚ. ʆʜʠʥ ʠʟ ʥʠʭ ï ʙʦʝʚʦʡ ʢʘʪʝʨ çʇʨʦʪʝʢʪʦʨè ʨʘʟʨʘʙʦʪʢʠ ʈɸʌɸʕʃ, ʥʘ 

ʢʦʪʦʨʳʡ ʠʥʞʝʥʝʨʳ ʫʩʪʘʥʦʚʠʣʠ ʚʩʶ ʥʝʦʙʭʦʜʠʤʫʶ ʘʧʧʘʨʘʪʫʨʫ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ 

ʤʦʨʩʢʠʭ ʮʝʣʝʡ. ʂʘʪʝʨ ʩʦʟʜʘʥ ʥʘ ʙʘʟʝ ʬʠʙʝʨʛʣʘʩʩʦʚʦʛʦ ʜʝʩʘʥʪʥʦʛʦ ʢʘʪʝʨʘ, 

ʩʧʦʩʦʙʥʦʛʦ ʥʝʩʪʠ ʙʦʣʝʝ 1 ʪ ʛʨʫʟʘ ʠ ʢʦʪʦʨʳʡ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʟʨʘʠʣʴʩʢʠʤʠ ʤʦʨʩʢʠʤʠ ʢʦʤʤʘʥʜʦʩ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʥʝʤ ʫʩʪʘʥʦʚʣʝʥ 

ʧʫʣʝʤʝʪ ʢʘʣʠʙʨʦʤ 7,62 ʤʤ, ʦʜʥʘʢʦ ʚ ʙʫʜʫʱʝʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʢʘʪʝʨ 

ʩʤʦʞʝʪ ʥʝʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʪʷʞʝʣʦʝ ʚʦʦʨʫʞʝʥʠʝ [9]. 

ɺ 2003 ʛʦʜʫ ʚʦ ʚʨʝʤʷ ʦʧʝʨʘʮʠʠ çʉʚʦʙʦʜʘ ʀʨʘʢʫè ʜʣʷ ʨʝʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʟʘʜʘʯ ɺʄʉ ʉʐɸ ʫʞʝ ʧʨʠʤʝʥʷʣʠʩʴ ʥʝʦʙʠʪʘʝʤʳʝ ʤʦʨʩʢʠʝ ʘʧʧʘʨʘʪ,r ʘ ʧʦʟʜʥʝʝ ʚ 

ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ ʄʆ ʉʐɸ ʧʦ ʜʝʤʦʥʩʪʨʘʮʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʦʙʨʘʟʮʦʚ ʚʦʦʨʫʞʝʥʠʷ ʠ ʪʝʭʥʠʢʠ ʚ ʪʦʤ ʞʝ ʇʝʨʩʠʜʩʢʦʤ ʟʘʣʠʚʝ 

ʧʨʦʚʦʜʠʣʠʩʴ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʩʦʚʤʝʩʪʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʘʧʧʘʨʘʪʘ SPARTAN ʠ 

ʢʨʝʡʩʝʨʘ ʋʈʆ çɻʝʪʪʠʩʙʝʨʛè ʚ ʠʥʪʝʨʝʩʘʭ ʚʝʜʝʥʠ ̫ʨʘʟʚʝʜʢʠ [3]. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢ ʦʩʥʦʚʥʳʤ ʟʘʜʘʯʘʤ ʥʝʦʙʠʪʘʝʤʳʭ ʤʦʨʩʢʠʭ ʘʧʧʘʨʘʪʦʚ 

ʦʪʥʦʩʷʪ [3]:  

- ʧʨʦʪʠʚʦʤʠʥʥʫʶ ʙʦʨʴʙʫ ʚ ʨʘʡʦʥʘʭ ʜʝʡʩʪʚʠʷ ʘʚʠʘʥʦʩʥʳʭ ʫʜʘʨʥʳʭ 

ʛʨʫʧʧ (ɸʋɻ), ʧʦʨʪʦʚ, ʚʦʝʥʥʦ-ʤʦʨʩʢʠʭ ʙʘʟ ʠ ʜʨ. ʇʣʦʱʘʜʴ ʪʘʢʦʛʦ ʨʘʡʦʥʘ 

ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʦʪ 180 ʜʦ 1800 ʢʚ. ʢʤ;  

- ʧʨʦʪʠʚʦʣʦʜʦʯʥʫʶ ʦʙʦʨʦʥʫ, ʚʢʣʶʯʘʶʱʫʶ ʟʘʜʘʯʠ ʧʦ ʢʦʥʪʨʦʣʶ ʟʘ 
ʚʳʭʦʜʘʤʠ ʠʟ ʧʦʨʪʦʚ ʠ ʙʘʟ, ʦʙʝʩʧʝʯʝʥʠʝ ʟʘʱʠʪʳ ʘʚʠʘʥʦʩʥʳʭ ʠ ʫʜʘʨʥʳʭ 

ʛʨʫʧʧ ʚ ʨʘʡʦʥʘʭ ʨʘʟʚʝʨʪʳʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʠ ʧʝʨʝʭʦʜʘʭ ʚ ʜʨʫʛʠʝ 

ʨʘʡʦʥʳ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʤʦʨʝ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʝ ʟʘʱʠʪʫ 

ʚʦʝʥʥʦ-ʤʦʨʩʢʠʭ ʙʘʟ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʦʪ ʚʩʝʭ 

ʚʦʟʤʦʞʥʳʭ ʫʛʨʦʟ, ʚʢʣʶʯʘʷ ʫʛʨʦʟʫ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʘʪʘʢʠ; 

- ʫʯʘʩʪʠʝ ʚ ʤʦʨʩʢʠʭ ʦʧʝʨʘʮʠʷʭ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʜʝʡʩʪʚʠʡ ʩʠʣ ʩʧʝʮʠʘʣʴʥʳʭ ʦʧʝʨʘʮʠʡ (ʉʉʆ); 

- ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʫʶ ʚʦʡʥʫ ʠ ʜʨ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʚʩʝʭ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʟʘʜʘʯ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʪʠʧʳ ʜʠʩʪʘʥʮʠʦʥʥʦ-ʫʧʨʘʚʣʷʝʤʳʭ, ʧʦʣʫʘʚʪʦʥʦʤʥʳʭ ʠʣʠ 

ʘʚʪʦʥʦʤʥʳʭ ʤʦʨʩʢʠʭ ʥʘʜʚʦʜʥʳʭ ʘʧʧʘʨʘʪʦʚ. ʊʘʢ, ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ 

ʧʨʦʪʠʚʦʣʦʜʦʯʥʦʡ ʦʙʦʨʦʥʳ 6 ʥʘʜʚʦʜʥʳʭ ʘʚʪʦʥʦʤʥʳʭ ʤʦʨʩʢʠʭ ʘʧʧʘʨʘʪʦʚ 

ʩʧʦʩʦʙʥʳ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʦʝ ʨʘʟʚʝʨʪʳʚʘʥʠʝ ɸʋɻ, ʜʝʡʩʪʚʫʶʱʝʡ ʚ ʨʘʡʦʥʝ 

36Ĭ54 ʢʤ. ʇʨʠ ʵʪʦʤ, ʚʦʦʨʫʞʝʥʠʝʤ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʩ ʜʘʣʴʥʦʩʪʴʶ 

ʜʝʡʩʪʚʠʷ 9 ʢʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 18-ʢʠʣʦʤʝʪʨʦʚʘʷ ʙʫʬʝʨʥʘʷ ʟʦʥʘ ʚʦʢʨʫʛ 

ʨʘʟʚʝʨʥʫʪʦʡ ɸʋɻ. 

ʇʦʤʠʤʦ ʩʪʝʧʝʥʠ ʘʚʪʦʥʦʤʥʦʩʪʠ ʚ ɺʄʉ ʉʐɸ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ 

ʧʦ ʨʘʟʤʝʨʘʤ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤ ʧʨʠʤʝʥʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʚʩʝ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ ʥʝʦʙʠʪʘʝʤʳʝ ʤʦʨʩʢʠʝ ʘʧʧʘʨʘʪʳ ʧʦ ʯʝʪʳʨʝʤ ʢʣʘʩʩʘʤ [3]: 

- X-Class ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʙʦʣʴʰʦʡ (ʜʦ 3 ʤ) ʥʝʦʙʠʪʘʝʤʳʡ ʤʦʨʩʢʦʡ 

ʘʧʧʘʨʘʪ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʝʡʩʪʚʠʡ ʉʉʆ ʠ ʠʟʦʣʷʮʠʠ ʨʘʡʦʥʘ. ʊʘʢʦʡ 

ʘʧʧʘʨʘʪ ʩʧʦʩʦʙʝʥ ʚʝʩʪʠ ʨʘʟʚʝʜʢʫ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʝʡʩʪʚʠʡ 

ʢʦʨʘʙʝʣʴʥʦʡ ʛʨʫʧʧʠʨʦʚʢʠ ʠ ʟʘʧʫʩʢʘʪʴʩʷ ʜʘʞʝ ʩ 11-ʤʝʪʨʦʚʳʭ ʥʘʜʫʚʥʳʭ 

ʣʦʜʦʢ ʩ ʞʝʩʪʢʠʤ ʢʘʨʢʘʩʦʤ; 

- Harbor Class ï ʘʧʧʘʨʘʪʳ ʪʘʢʦʛʦ ʢʣʘʩʩʘ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʥʘ ʙʘʟʝ 

ʩʪʘʥʜʘʨʪʥʦʡ 7-ʤʝʪʨʦʚʦʡ ʣʦʜʢʠ ʩ ʞʝʩʪʢʠʤ ʢʘʨʢʘʩʦʤ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ 

ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʦʙʝʩʧʝʯʝʥʠʷ ʤʦʨʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʚʝʜʝʥʠʷ 

ʨʘʟʚʝʜʢʠ, ʢʨʦʤʝ ʪʦʛʦ, ʘʧʧʘʨʘʪ ʤʦʞʝʪ ʦʩʥʘʱʘʪʴʩʷ ʨʘʟʣʠʯʥʳʤʠ 

ʩʨʝʜʩʪʚʘʤʠ ʣʝʪʘʣʴʥʦʛʦ ʠ ʥʝʣʝʪʘʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʉʢʦʨʦʩʪʴ 

ʧʨʝʚʳʰʘʝʪ 35 ʫʟʣʦʚ, ʘ ʘʚʪʦʥʦʤʥʦʩʪʴ ï 12 ʯ;  

- Snorkeler Class ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 7 ʤ ʧʦʣʫʧʦʛʨʫʞʥʦʡ ʘʧʧʘʨʘʪ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʧʨʦʪʠʚʦʤʠʥʥʦʡ ʙʦʨʴʙʳ, ʧʨʦʪʠʚʦʣʦʜʦʯʥʳʭ 

ʦʧʝʨʘʮʠʡ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠʷ ʜʝʡʩʪʚʠʡ ʉʉʆ ɺʄʉ. ʉʢʦʨʦʩʪʴ 

ʘʧʧʘʨʘʪʘ ʜʦʩʪʠʛʘʝʪ 15 ʫʟʣʦʚ, ʘʚʪʦʥʦʤʥʦʩʪʴ ï 24 ʯ;  

- Fleet Class ï ʵʪʦ 11 ʤ ʩ ʞʝʩʪʢʠʤ ʢʦʨʧʫʩʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʜʣʷ 

ʧʨʦʪʠʚʦʤʠʥʥʦʡ ʙʦʨʴʙʳ, ʧʨʦʪʠʚʦʣʦʜʦʯʥʦʡ ʦʙʦʨʦʥʳ, ʘ ʪʘʢʞʝ ʫʯʘʩʪʠʷ ʚ 

ʤʦʨʩʢʠʭ ʦʧʝʨʘʮʠʷʭ. ʉʢʦʨʦʩʪʴ ʘʧʧʘʨʘʪʘ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 32 ʜʦ 35 ʫʟʣʦʚ, 

ʘʚʪʦʥʦʤʥʦʩʪʴ ï 48 ʯ.  
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ɸʥʘʣʦʛʠʯʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʩʫʱʝʩʪʚʫʝʪ ʠ ʫ ʅʇɸ. 

ʉʘʤʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʠʥʷʪʠʷ ʥʘ ʚʦʦʨʫʞʝʥʠʝ ʤʦʨʩʢʠʭ 

ʥʝʦʙʠʪʘʝʤʳʭ ʘʧʧʘʨʘʪʦʚ ʜʣʷ ɺʄʉ ʉʐɸ ʦʧʨʝʜʝʣʝʥʘ ʨʷʜʦʤ ʦʬʠʮʠʘʣʴʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ ʢʘʢ ʩʦʙʩʪʚʝʥʥʦ ɺʄʉ, ʪʘʢ ʠ ʚʦʦʨʫʞʝʥʥʳʭ ʩʠʣ ʚ ʮʝʣʦʤ. ʕʪʦ 

çʄʦʨʩʢʘʷ ʤʦʱʴ 21è (Sea Power 21, 2002), çɺʩʝʩʪʦʨʦʥʥʠʡ ʦʙʟʦʨ ʩʦʩʪʦʷʥʠʷ ʠ 

ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ ɺʉ ʉʐɸè (Quadrennial Defense Review, 2006), 

çʅʘʮʠʦʥʘʣʴʥʘʷ ʩʪʨʘʪʝʛʠʷ ʤʦʨʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè (National Strategy for Maritime 

Security, 2005), çʅʘʮʠʦʥʘʣʴʥʘʷ ʚʦʝʥʥʘʷ ʩʪʨʘʪʝʛʠʷè (National Defense Strategy of 

the United States, 2005) ʠ ʜʨ. [3]. 

ʐʠʨʦʢʦʝ ʚʥʝʜʨʝʥʠʝ ʚ ɺʄʉ ʉʐɸ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ 

ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʩʝʪʝʮʝʥʪʨʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʷʭ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʦʚʳʩʠʪʴ 

ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʦʝʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʤʦʙʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʬʣʦʪʘ ʩ ʩʠʣʘʤʠ ʠ ʩʨʝʜʩʪʚʘʤʠ ʤʦʨʩʢʦʛʦ ʙʘʟʠʨʦʚʘʥʠʷ ʢʘʢ 

ʚ ʥʘʩʪʫʧʘʪʝʣʴʥʳʭ, ʪʘʢ ʠ ʚ ʦʙʦʨʦʥʠʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʷʭ. ʇʨʠʤʝʨ ʚʢʣʶʯʝʥʠʷ 

ʩʨʝʜʩʪʚ ɺʄʉ ʚ ʦʙʱʫʶ ʩʝʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʥʮʝʧʮʠʝʡ çɽʜʠʥʘʷ ʩʝʪʴ ɺʄʉ 

(FORCEnet)è ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 2 [18, 31]. 

 

 
ʈʠʩ. 2. ʈʝʘʣʠʟʘʮʠʷ ʢʦʥʮʝʧʮʠʠ çɽʜʠʥʘʷ ʩʝʪʴ ʩʠʣ ɺʄʉè [31]: 

1 ï ʝʜʠʥʘʷ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʩʝʪʴ;  

2 ï ʚʝʜʝʥʠʝ ʥʝʧʨʝʨʳʚʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʩʨʝʜʩʪʚʘʤʠ ʨʘʟʚʝʜʢʠ, ʦʙʲʝʜʠʥʝʥʥʳʤʠ ʚ ʩʝʪʴ; 

3 ï ʢʘʥʘʣʳ ʩʚʷʟʠ ʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ;  

4 ï ʝʜʠʥʘʷ ʩʝʪʴ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʩʠʩʪʝʤʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʚʦʠʭ ʩʠʣ;  

5 ï ʧʦʣʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʜʨʫʛʠʤʠ ʨʦʜʘʤʠ ʚʦʡʩʢ ʠ ʚʦʝʥʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ. 

 

ʆʪʜʝʣʴʥʘʷ ʩʫʱʝʩʪʚʝʥʥʘʷ ʨʦʣʴ ʚ ʩʝʪʝʮʝʥʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ɺʄʉ 

ʦʪʚʦʜʠʪʩʷ ʥʝʦʙʠʪʘʝʤʳʤ ʘʧʧʘʨʘʪʘʤ, ʧʦʩʪʘʚʣʷʶʱʠʤ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʨʘʞʝʩʢʠʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʠ ʘʢʚʘʪʦʨʠʷʭ, ʘ ʪʘʢʞʝ ʚʳʩʪʫʧʘʶʱʠʭ ʚ ʢʘʯʝʩʪʚʝ ʙʦʝʚʳʭ ʧʣʘʪʬʦʨʤ. 

ʀʥʬʦʨʤʘʮʠʷ, ʧʦʣʫʯʝʥʥʘʷ ʨʦʙʦʪʘʤʠ, ʧʦʩʪʫʧʘʝʪ ʥʘ ʙʦʨʪʦʚʳʝ ʢʦʤʧʴʶʪʝʨʳ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʙʦʝʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʠʣ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ 

ʦʧʝʨʘʮʠʠ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ çʝʜʠʥʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʙʦʝʚʦʤ 
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ʧʨʦʩʪʨʘʥʩʪʚʝè. ʇʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʭʘʨʘʢʪʝʨʥʘ ̫ʪʝʥʜʝʥʮʠ ̫ʢ ʨʘʩʰʠʨʝʥʠʶ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʥʝʦʙʠʪʘʝʤʳʤʠ ʧʦʜʚʦʜʥʳʤʠ ʠ ʥʘʜʚʦʜʥʳʤʠ ʘʧʧʘʨʘʪʘʤʠ 

ʠ ʨʘʟʚʝʨʪʳʚʘʝʤʳʤʠ ʥʘʟʝʤʥʳʤʠ, ʧʦʜʚʦʜʥʳʤʠ (ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ʪʦʣʱʝ ʚʦʜʳ), 

ʜʦʥʥʳʤʠ, ʘ ʪʘʢʞʝ ʚʦʟʜʫʰʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʥʝʦʙʩʣʫʞʠʚʘʝʤʳʭ ʜʘʪʯʠʢʦʚ. 

ɺ ʮʝʣʦʤ, ʦʨʛʘʥʠʟʘʮʠʷ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʥʘʜʚʦʜʥʳʤʠ ʠ 

ʧʦʜʚʦʜʥʳʤʠ ʜʘʪʯʠʢʘʤʠ, ʘʧʧʘʨʘʪʘʤʠ ʠ ʥʦʩʠʪʝʣʷʤʠ ʥʘ ʦʩʥʦʚʝ ʩʝʪʝʮʝʥʪʨʠʯʝʩʢʦʛʦ 

ʧʦʜʭʦʜʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 3 [31, 36]. 

 

 
ʈʠʩ. 3. ʆʨʛʘʥʠʟʘʮʠʷ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʥʘʜʚʦʜʥʳʤʠ ʠ ʧʦʜʚʦʜʥʳʤʠ 

ʜʘʪʯʠʢʘʤʠ, ʘʧʧʘʨʘʪʘʤʠ ʠ ʥʦʩʠʪʝʣʷʤʠ  

ʥʘ ʦʩʥʦʚʝ ʩʝʪʝʮʝʥʪʨʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ [31, 36] 

 

ʇʨʠ ʩʝʪʝʮʝʥʪʨʠʯʝʩʢʦʤ ʧʨʠʥʮʠʧʝ ʫʧʨʘʚʣʝʥʠʷ ʤʦʨʩʢʠʤʠ 

ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʩʣʦʡ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʠʟ 

ʚʩʧʣʳʚʘʶʱʠʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʅʇɸ, ʥʘʜʚʦʜʥʳʭ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʘʧʧʘʨʘʪʦʚ, 

ɹʇʃɸ, ʙʫʝʚ ʠʣʠ ʥʘʜʚʦʜʥʳʭ ʢʦʨʘʙʣʝʡ ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʦʯʝʪʘʥʠʷʭ. 

ʉʝʥʩʦʨʥʳʡ ʩʣʦʡ ʬʦʨʤʠʨʫʝʪʩʷ ʛʨʫʧʧʦʡ ʅʇɸ, ʦʩʥʘʱʝʥʥʳʭ ʘʧʧʘʨʘʪʫʨʦʡ 

ʦʩʚʝʱʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʦʙʩʪʘʥʦʚʢʠ, ʘ ʪʘʢʞʝ ʤʥʦʛʦʢʘʥʘʣʴʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʩʚʷʟʠ ʠ 

ʥʘʚʠʛʘʮʠʠ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʘʧʧʘʨʘʪʳ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʩʣʦʡ, 

ʚʳʧʦʣʥʷʶʪ ʢʦʥʢʨʝʪʥʳʝ ʧʦʩʪʘʚʣʝʥʥʳʝ ʧʝʨʝʜ ʛʨʫʧʧʦʡ ʅʇɸ ʟʘʜʘʯʠ (ʥʘʧʨʠʤʝʨ, 

ʬʠʟʠʯʝʩʢʦʝ ʫʥʠʯʪʦʞʝʥʠʝ ʦʙʥʘʨʫʞʝʥʥʳʭ ʤʠʥ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʤʢʘʭ ʚʥʝʜʨʝʥʠʷ ʢʦʥʮʝʧʮʠʠ ʩʝʪʝʮʝʥʪʨʠʯʝʩʢʦʡ ʚʦʡʥʳ 

ʢʨʫʛ ʟʘʜʘʯ, ʚʦʟʣʘʛʘʝʤʳʭ ʥʘ ʥʘʜʚʦʜʥʳʝ ʠ ʧʦʜʚʦʜʥʳʝ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʝ 

ʢʦʤʧʣʝʢʩʳ, ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʷʝʪʩʷ. ɺʦ ʤʥʦʛʦʤ ʵʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʚʦʟʨʘʩʪʘʶʱʠʤ ʟʥʘʯʝʥʠʝʤ ʪʘʢʠʭ ʧʨʠʩʫʱʠʭ ʠʤ ʢʘʯʝʩʪʚ, ʢʘʢ ʩʢʨʳʪʥʦʩʪʴ 

ʜʝʡʩʪʚʠʡ, ʘʚʪʦʥʦʤʥʦʩʪʴ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʥʝʩʪʠ ʨʘʟʥʦʦʙʨʘʟʥʫʶ ʧʦʣʝʟʥʫʶ 

ʥʘʛʨʫʟʢʫ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʚʦʟʤʦʞʥʳ ʩʣʝʜʫʶʱʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʠʤʝʥʝʥʠʷ 

ʥʘʜʚʦʜʥʳʭ ʠ ʧʦʜʚʦʜʥʳʭ ʥʝʦʙʠʪʘʝʤʳʭ ʘʧʧʘʨʘʪʦʚ, ʢʦʪʦʨʳʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚ 

ʨʘʙʦʪʝ [10]. 

1. ʉʢʨʳʪʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʘʢʚʘʪʦʨʠʡ ʪʝʘʪʨʘ ʚʦʝʥʥʳʭ ʜʝʡʩʪʚʠʡ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʚʦʜʘʭ ʚʝʨʦʷʪʥʦʛʦ ʧʨʦʪʠʚʥʠʢʘ, ʵʣʝʤʝʥʪʘʤʠ 

ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʳʭ ʩʠʩʪʝʤ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʘ ʠʤʝʥʥʦ: 
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- ʩʠʩʪʝʤʘʤʠ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʦʡ ʥʘʚʠʛʘʮʠʠ ʠ ʩʚʷʟʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 
ʙʦʝʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʜʚʦʜʥʳʭ ʣʦʜʦʢ, ʅʇɸ ʠ ʧʦʜʚʦʜʥʳʭ ʩʨʝʜʩʪʚ 

ʜʚʠʞʝʥʠʷ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʙʦʝʚʳʭ ʧʣʦʚʮʦʚ; 

- ʩʠʩʪʝʤʘʤʠ (ʣʠʙʦ ʵʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤ) ʦʩʚʝʱʝʥʠʷ ʧʦʜʚʦʜʥʦʡ 

ʦʙʩʪʘʥʦʚʢʠ; 

- ʩʠʩʪʝʤʘʤʠ ʚʝʜʝʥʠʷ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʦʡ ʨʘʟʚʝʜʢʠ. 

2. ʇʨʠʤʝʥʝʥʠʝ ʅʇɸ ʚ ʢʘʯʝʩʪʚʝ ʵʣʝʤʝʥʪʘ ʩʠʩʪʝʤʳ ʦʩʚʝʱʝʥʠʷ ʦʙʩʪʘʥʦʚʢʠ: 

- ʨʘʟʤʝʱʝʥʠʝ ʥʘ ʙʦʨʪʫ ʅʇɸ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ (ɻɸʉ) ʜʘʣʴʥʝʛʦ 

ʦʙʥʘʨʫʞʝʥʠʷ ʩ ʛʠʙʢʦʡ ʧʨʦʪʷʞʝʥʥʦʡ ʙʫʢʩʠʨʫʝʤʦʡ ʘʥʪʝʥʥʦʡ ʠ ʩʠʩʪʝʤʦʡ 

ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʦʡ ʩʚʷʟʠ ʜʣʷ ʩʦʚʤʝʩʪʥʳʭ ʜʝʡʩʪʚʠʡ ʩ ʤʘʥʝʚʨʝʥʥʳʤʠ ʠ 

ʩʪʘʮʠʦʥʘʨʥʳʤʠ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ; 

- ʨʘʟʤʝʱʝʥʠʝ ʥʘ ʙʦʨʪʫ ʅʇɸ ʠʟʣʫʯʘʶʱʝʡ ʘʥʪʝʥʥʳ ʜʣʷ 

ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʦʡ çʧʦʜʩʚʝʪʢʠè ʮʝʣʝʡ; 

- ʨʘʟʤʝʱʝʥʠʝ ʥʘ ʙʦʨʪʫ ʅʇɸ ɻɸʉ ʙʣʠʞʥʝʛʦ ʨʘʜʠʫʩʘ ʜʝʡʩʪʚʠʷ ʚ 

ʠʥʪʝʨʝʩʘʭ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʙʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

3. ʉʙʦʨ, ʦʙʦʙʱʝʥʠʝ ʠ ʜʦʩʪʘʚʢʘ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ: 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʤ ʨʝʞʠʤʝ, ʛʠʜʨʦʬʠʟʠʯʝʩʢʠʭ ʠ 

ʛʠʜʨʦʣʦʛʦ-ʘʢʫʩʪʠʯʝʩʢʠʭ ʧʦʣʷʭ, ʛʝʦʤʦʨʬʦʣʦʛʠʠ ʤʦʨʩʢʦʛʦ ʜʥʘ, ʭʘʨʘʢʪʝʨʝ 

ʙʝʨʝʛʦʚʦʡ ʯʝʨʪʳ ʠ ʜʨ. ʚ ʠʥʪʝʨʝʩʘʭ ʜʦʩʪʦʚʝʨʥʦʡ ʦʮʝʥʢʠ ʠ ʧʨʦʛʥʦʟʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʚʳʩʦʢʦʪʦʯʥʦʛʦ ʦʨʫʞʠʷ. ʕʣʝʤʝʥʪʘʤʠ ʵʪʦʡ ʩʠʩʪʝʤʳ 

ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʜʘʪʯʠʢʠ, ʨʘʟʤʝʱʘʝʤʳʝ ʥʘ ʙʦʨʪʫ 

ʅʇɸ, ʣʠʙʦ ʩʪʘʮʠʦʥʘʨʥʦ ʥʘ ʛʨʫʥʪʝ, ʘ ʪʘʢʞʝ ʜʨʝʡʬʫʶʱʠʝ ʚ ʪʦʣʱʝ ʚʦʜʳ ʠ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ.  

4. ʇʦʜʜʝʨʞʘʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ 

ʜʦʣʛʦʚʨʝʤʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ (ʥʘʧʨʠʤʝʨ, ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʧʦʜʚʦʜʥʳʭ ʘʚʪʦʥʦʤʥʳʭ 

ʤʦʜʫʣʝʡ ʠ ʩʪʘʥʮʠʡ): 

- ʜʠʘʛʥʦʩʪʠʢʘ ʠʭ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ; 

- ʢʦʨʨʝʢʮʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ; 

- ʟʘʨʷʜʢʘ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ. 

5. ɿʘʱʠʪʘ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʨʘʟʚʝʨʥʫʪʳʤ ʩʠʩʪʝʤʘʤ ʠ 

ʩʨʝʜʩʪʚʘʤ ʠ ʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʧʦʪʦʢʘʤ.  

6. ʆʙʝʩʧʝʯʝʥʠʝ ʩʪʳʢʦʚʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ, ʧʦʩʪʫʧʘʶʱʠʭ ʦʪ 

ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʦʩʚʝʱʝʥʠʷ ʦʙʩʪʘʥʦʚʢʠ (ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʦʡ, 

ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʦʡ, ʦʧʪʦʵʣʝʢʪʨʦʥʥʦʡ ʠ ʜʨ.), ʘ ʪʘʢʞʝ ʛʣʦʙʘʣʴʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʮʝʥʪʨʦʚ ʠ ʮʝʥʪʨʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʩ ʢʘʞʜʦʡ çʙʦʝʚʦʡ ʝʜʠʥʠʮʝʡè 

(ʧʦʜʚʦʜʥʦʡ ʣʦʜʢʦʡ, ʥʘʜʚʦʜʥʳʤ ʢʦʨʘʙʣʝʤ, ʩʘʤʦʣʝʪʦʤ, ʚʝʨʪʦʣʝʪʦʤ, ɹʇʃɸ, ʅʇɸ, 

ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʦ-ʜʠʚʝʨʩʠʦʥʥʦʡ ʛʨʫʧʧʦʡ).  

ʈʷʜ ʚʦʟʤʦʞʥʳʭ ʧʨʠʤʝʥʝʥʠʡ ʥʝʦʙʠʪʘʝʤʳʭ ʥʘʜʚʦʜʥʳʭ ʠ ʧʦʜʚʦʜʥʳʭ 

ʘʧʧʘʨʘʪʦʚ ʚ ʚʦʝʥʥʳʭ ʮʝʣʷʭ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥ ʥʘ ʨʠʩ. 4-7 [31, 37]. ʅʘ ʥʠʭ 

ʚʚʝʜʝʥʳ ʩʣʝʜʫʶʱʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: ʅʂ ï ʥʘʜʚʦʜʥʳʡ ʢʦʨʘʙʣʴ; 

ʅʅɸ ï ʥʝʦʙʠʪʘʝʤʳʡ ʥʘʜʚʦʜʥʳʡ ʘʧʧʘʨʘʪ; ʂɸ ï ʢʦʩʤʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ; ɻɸʉ ï 

ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʘʷ ʩʪʘʥʮʠʷ; ɺʆʃʉ ï ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʘʷ ʣʠʥʠʷ ʩʚʷʟʠ; ʉʈʅʉ 

ï ʩʧʫʪʥʠʢʦʚʘʷ ʨʘʜʠʦʥʘʚʠʛʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ. 
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ʈʠʩ. 4. ʇʨʠʤʝʥʝʥʠʝ ʅʇɸ ʠ ʅʅɸ ʜʣʷ ʦʩʚʝʱʝʥʠʷ 

ʦʧʝʨʘʪʠʚʥʦʡ ʦʙʩʪʘʥʦʚʢʠ [31, 37] 

 

 
ʈʠʩ. 5. ʇʨʠʤʝʥʝʥʠʝ ʅʇɸ ʚ ʮʝʣʷʭ ʧʨʦʪʠʚʦʣʦʜʦʯʥʦʡ ʦʙʦʨʦʥʳ [31, 37] 
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ʈʠʩ. 6. ʇʨʠʤʝʥʝʥʠʝ ʅʇɸ ʜʣʷ ʧʦʠʩʢʘ ʠ ʫʥʠʯʪʦʞʝʥʠʷ ʤʠʥ [31, 37] 

 

 
ʈʠʩ. 7. ʇʨʠʤʝʥʝʥʠʝ ʅʇɸ ʧʨʠ ʨʘʟʚʝʨʪʳʚʘʥʠʠ ʧʦʜʚʦʜʥʦʡ ʩʚʷʟʠ [31, 37] 

 

ɺ ɺʄʉ ʉʐɸ ʚ ʨʘʤʢʘʭ ʚʥʝʜʨʝʥʠʷ ʢʦʥʮʝʧʮʠʠ ʩʝʪʝʮʝʥʪʨʠʯʝʩʢʦʡ ʚʦʡʥʳ ʟʘ 

ʧʦʩʣʝʜʥʠʝ 5-10 ʣʝʪ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʧʨʦʛʨʘʤʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ 

ʙʳʣʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʦʪʨʘʙʦʪʢʫ ʵʣʝʤʝʥʪʦʚ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ 

ʦʩʚʝʱʝʥʠʷ ʧʦʜʚʦʜʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʧʨʠʙʨʝʞʥʳʭ ʤʝʣʢʦʚʦʜʥʳʭ ʨʘʡʦʥʘʭ. ʇʦ 

ʟʘʤʳʩʣʫ ʘʤʝʨʠʢʘʥʩʢʠʭ ʚʦʝʥʥʳʭ, ʩʦʟʜʘʥʠʝ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʠʪ ʚʝʩʪʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʧʦʜʚʦʜʥʦʡ ʦʙʩʪʘʥʦʚʢʦʡ, ʩʚʦʝʚʨʝʤʝʥʥʦ 

ʦʙʥʘʨʫʞʠʚʘʪʴ ʠ ʨʘʩʧʦʟʥʘʚʘʪʴ ʧʦʜʚʦʜʥʳʝ ʮʝʣʠ ʥʘ ʘʢʚʘʪʦʨʠʠ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 
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ʜʦ 100-200 ʪʳʩ. ʢʤ2, ʘ ʝʝ ʦʧʝʨʘʪʠʚʥʦʝ ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʙʫʜʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʵʬʬʝʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ [10]: 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʪʠʚʦʣʦʜʦʯʥʳʭ ʙʘʨʴʝʨʦʚ ʥʘ ʤʘʨʰʨʫʪʘʭ 

ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʧʦʜʚʦʜʥʳʭ ʩʠʣ ʧʨʦʪʠʚʥʠʢʘ; 

- ʧʦʚʳʰʝʥʠʝ ʞʠʚʫʯʝʩʪʠ ʨʘʢʝʪʥʳʭ ʧʦʜʚʦʜʥʳʭ ʣʦʜʦʢ; 

- ʦʭʨʘʥʘ ʘʚʠʘʥʦʩʥʦ-ʫʜʘʨʥʳʭ ʛʨʫʧʧ, ʢʦʨʘʙʝʣʴʥʳʭ ʧʦʠʩʢʦʚʦ-ʫʜʘʨʥʳʭ 

ʛʨʫʧʧ, ʜʝʩʘʥʪʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʢʦʥʚʦʝʚ ʦʪ ʤʥʦʛʦʮʝʣʝʚʳʭ ʧʦʜʚʦʜʥʳʭ 

ʣʦʜʦʢ ʧʨʦʪʠʚʥʠʢʘ; 

- ʟʘʱʠʪʘ ʤʦʨʩʢʠʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʦʪ ʧʦʜʚʦʜʥʳʭ ʣʦʜʦʢ ʧʨʦʪʠʚʥʠʢʘ; 

- ʧʦʜʛʦʪʦʚʢʘ ʩʢʨʳʪʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʦʧʝʨʘʮʠʡ (ʥʘʧʨʠʤʝʨ 

ʪʘʢʠʭ ʢʘʢ: ʤʠʥʠʨʦʚʘʥʠʝ, ʨʘʟʚʝʜʢʘ, ʥʘʙʣʶʜʝʥʠʝ, ʚʳʩʘʜʢʘ ʜʠʚʝʨʩʠʦʥʥʦ-

ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʭ ʛʨʫʧʧ). 

ʆʬʠʮʠʘʣʴʥʦ ʦʙʲʷʚʣʝʥʥʦʡ ʘʤʝʨʠʢʘʥʩʢʠʤ ʚʦʝʥʥʳʤ ʨʫʢʦʚʦʜʩʪʚʦʤ ʮʝʣʴʶ 

ʩʦʟʜʘʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʦʩʚʝʱʝʥʠʷ ʧʦʜʚʦʜʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʷʚʣʷʝʪʩʷ 

ʟʘʱʠʪʘ ʦʪ ʫʛʨʦʟ ʜʝʡʩʪʚʠʷ ʜʠʟʝʣʴʥʳʭ ʧʦʜʚʦʜʥʳʭ ʣʦʜʦʢ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ 

ʧʨʦʪʠʚʥʠʢʘ ʚ ʩʚʦʠʭ ʧʨʠʙʨʝʞʥʳʭ ʚʦʜʘʭ. ɺʳʩʦʢʘʷ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʝʝ 

ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʚ ʟʘʜʘʥʥʳʭ ʨʘʡʦʥʘʭ ʙʫʜʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʧʦʜʚʦʜʥʦʡ ʣʦʜʢʦʡ, 

ʚʳʩʪʫʧʘʶʱʝʡ ʚ ʢʘʯʝʩʪʚʝ ʥʦʩʠʪʝʣʷ ʘʚʪʦʥʦʤʥʳʭ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠ ʤʦʙʠʣʴʥʳʭ 

ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ ʩʠʩʪʝʤʳ [10, 31]. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʚ ʉʐɸ ʧʣʘʥʳ ʨʘʟʚʠʪʠʷ ʥʝʦʙʠʪʘʝʤʳʭ ʧʦʜʚʦʜʥʳʭ 

ʘʧʧʘʨʘʪʦʚ ʧʨʝʜʧʦʣʘʛʘʶʪ ʠʭ ʩʪʨʝʤʠʪʝʣʴʥʫʶ ʠʥʪʝʣʣʝʢʪʫʘʣʠʟʘʮʠʶ, ʢʦʪʦʨʘʷ 

ʧʨʠʚʝʜʝʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʛʦ ʢʣʘʩʩʘ ʫʩʪʨʦʡʩʪʚ, ʢʦʪʦʨʳʝ 

ʩʤʦʛʫʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʧʦʠʩʢ ʧʦʜʚʦʜʥʳʭ ʠ ʥʘʜʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 

ʧʨʦʪʠʚʥʠʢʘ, ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʠʭ ʠ ʫʥʠʯʪʦʞʘʪʴ, ʧʨʠ ʵʪʦʤ ʦʩʪʘʚʘʷʩʴ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʟʘʤʝʪʥʳʤʠ ʜʣʷ ʩʘʤʦʛʦ ʧʨʦʪʠʚʥʠʢʘ (ʨʠʩ. 8). 

 

 
ʈʠʩ. 8. ʇʣʘʥ ʨʘʟʚʠʪʠʷ ʤʦʨʩʢʠʭ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʉʐɸ 

ʜʦ 2034 ʛʦʜʘ [31, 38] 

 

ɺ ʛʝʥʝʨʘʣʴʥʦʤ ʧʣʘʥʝ ʨʘʟʚʠʪʠʷ ʅʇɸ, ʚʳʧʫʱʝʥʥʦʤ ʚ 2004 ʛʦʜʫ [39], ʙʳʣʠ 

ʦʙʦʟʥʘʯʝʥʳ ʜʝʚʷʪʴ ʚʳʩʦʢʦʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʜʝʡʩʪʚʠʷ ʚ ʯʝʪʳʨʝʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʣʘʥʦʤ çʄʦʨʩʢʘʷ ʤʦʱʴ 21è. 

ɺ ʧʦʨʷʜʢʝ ʧʨʠʦʨʠʪʝʪʥʦʩʪʠ ʜʘʥʥʳʝ ʜʝʚʷʪʴ ʟʘʜʘʯ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʠʞʝ [31]: 

1. ʨʘʟʚʝʜʢʘ;  

2. ʧʨʦʪʠʚʦʤʠʥʥʘʷ ʙʦʨʴʙʘ; 

3. ʧʨʦʪʠʚʦʣʦʜʦʯʥʘʷ ʦʙʦʨʦʥʘ (ʇʃʆ); 

4. ʦʩʤʦʪʨ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʧʦʜʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ; 

5. ʦʢʝʘʥʦʛʨʘʬʠʷ; 
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