
ʉʠʩʪʝʤʳ ʢʦʩʤʠʯʝʩʢʦʡ ʩʚʷʟʠ ʠ ʧʦʜʘʚʣʝʥʠʷ ʩʦʟʥʘʥʠʷ ʥʘ ʥʦʚʳʭ ʧʨʠʥʮʠʧʘʭ. 

1. ʉ ʯʝʛʦ ʚʩʝ ʥʘʯʘʣʦʩʴ? 

ɻʦʜʫ ʚ 2004 ʚ ʦʜʠʥ ʚʝʯʝʨ ʧʨʠʰʣʘ ʤʥʝ ʚ ʛʦʣʦʚʫ ʠʜʝʷ-ʦʙʨʘʟ. ʋ 

ʤʦʣʷʱʠʭʩʷ ʚ ʮʝʨʢʚʠ ʨʫʢʠ ʩʣʦʞʝʥʳ ʠ ʯʝʤ-ʪʦ ʥʘʧʦʤʠʥʘʶʪ 

ʉɺʏ ʦʙʣʫʯʘʪʝʣʴ ʧʨʷʤʦʬʦʢʫʩʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʘʥʪʝʥʥ. 

ʇʨʠʯʝʤ ʤʦʣʷʱʠʝʩʷ ʜʝʨʞʘʪ ʨʫʢʠ ʢʘʢ ʨʘʟ ʥʘʧʨʦʪʠʚ 4ʡ ʯʘʢʨʳ. 

ʗ ʧʦʜʫʤʘʣ, ʯʪʦ ʪʫʪ ʯʪʦ-ʪʦ ʝʩʪʴ ʠ ʥʘʜʦ ʵʪʦ ʦʧʨʦʙʦʚʘʪʴ. ɺ ʦʜʥʫ 

ʠʟ ʥʦʯʝʡ ʷ ʧʦʧʨʦʙʦʚʘʣ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʝʤʥʠʢʘ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ ʧʦʣʘ ʟʘ ʪʳʩʷʯʠ ʢʠʣʦʤʝʪʨʦʚ. ɽʩʣʠ ʚʝʨʠʪʴ 

ʚʪʦʨʦʡ ʩʪʦʨʦʥʝ, ʪʦ ʧʝʨʝʜʘʯʘ ʠʜʝʪ. ʆʱʫʱʘʝʪʩʷ ʚ ʚʠʜʝ ʪʝʧʣʘ 

ʧʦ ʨʫʢʘʤ. 

ɺʦ ʚʪʦʨʦʡ ʨʘʟ ʧʨʠʝʤʥʠʢ ʙʳʣ ʜʨʫʛʦʡ. ɺ ʵʪʦʪ ʨʘʟ ʷ ʚʠʜʝʣ 

ʠʩʭʦʜʷʱʠʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʪʦʢ ʟʦʣʦʪʠʩʪʦʛʦ ʮʚʝʪʘ ʢʘʢ ʨʘʟ 

ʠʟ ʪʦʛʦ ʤʝʩʪʘ, ʛʜʝ ʨʫʢʠ. ɺʠʜʝʣ ʷ ʝʛʦ ʪʝʤ ʩʘʤʳʤ 3ʤ ʛʣʘʟʦʤ, 

ʪʘʢ ʯʪʦ ʩʧʫʪʘʪʴ ʵʪʦ ʥʠ ʩ ʯʝʤ ʥʝʣʴʟʷ. ʉʦʛʣʘʩʥʦ ʤʦʠʤ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, ʧʦʪʦʢ ʜʦʣʞʝʥ ʙʳʣ ʠʜʪʠ ʧʨʷʤʦʡ ʣʠʥʠʝʡ, ʘ 

ʦʥ ʧʘʜʘʣ ʚʥʠʟ ʢʘʢ ʚʦʜʘ. ʇʦʩʣʝ 3ʭ ʩʝʢʫʥʜ ʷ ʨʝʰʠʣ, ʯʪʦ 

ʧʨʠʝʤʥʠʢ ʥʝ ʥʘʩʪʨʦʝʥ ʠ ʧʨʝʢʨʘʪʠʣ ʚʩʝ. ʂʘʢ ʧʦʪʦʤ 

ʚʳʷʩʥʠʣʦʩʴ, ʧʨʠʝʤʥʠʢ ʙʳʣ ʥʘʩʪʨʦʝʥ, ʥʦ ʩʢʝʧʪʠʯʝʩʢʠ. 

 

ʉ ʪʝʭ ʧʦʨ ʷ ʙʦʣʴʰʝ ʪʘʢʠʭ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʥʝ 

ʧʨʦʚʦʜʠʣ, ʘ ʚʦʪ ʣʦʢʘʣʴʥʳʝ ʙʳʣʠ. ʅʘʜʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ 

ʥʠʢʘʢʠʤʠ ʡʦʛʘʤʠ ʠ ʧʨʦʯʠʤʠ ʧʨʘʥʘʷʤʘʤʠ ʷ ʥʠʢʦʛʜʘ ʥʝ 

ʟʘʥʠʤʘʣʩʷ ʠ ʥʝ ʠʥʪʝʨʝʩʦʚʘʣʩʷ. ʏʠʪʘʣ ʦ ʯʘʢʨʘʭ, ʧʦʵʪʦʤʫ 

ʫʜʠʚʠʣʩʷ, ʯʪʦ ʮʚʝʪ ʙʳʣ ʟʦʣʦʪʠʩʪʳʡ, ʘ ʥʝ ʟʝʣʝʥʳʡ, ʢʘʢ ʥʘ 

ʨʠʩʫʥʢʘʭ ʯʘʢʨ. ʇʦʪʦʤ ʫʞʝ ʫʚʠʜʝʣ ʧʝʨʚʳʝ ʨʠʩʫʥʢʠ ʧʦ 

ʩʣʘʚ̫ʥʩʢʦʡ ʯʘʢʨʦʚʦʡ ʩʠʩʪʝʤʝ ʠ ʚʩʝ ʚʩʪʘʣʦ ʥʘ ʩʚʦʠ ʤʝʩʪʘ. 

ɼʣʷ ʚʢʣʶʯʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ ʥʫʞʝʥ ʦʩʦʙʳʡ 

ʥʘʩʪʨʦʡ ʠ ʥʘʤʝʨʝʥʠʝ. ɼʣʷ ʵʪʦʛʦ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʩʠʜʝʪʴ 

ʯʘʩʘʤʠ ʚ ʪʠʰʠʥʝ. ʅʘʜʦ ʪʦʣʴʢʦ ʵʪʦ ʜʝʣʘʪʴ ʟʘʜʦʣʛʦ ʧʦʩʣʝ ʝʜʳ 

ʠ ʣʫʯʰʝ ʥʦʯʴʶ ï ʧʦʤʝʭ ʤʝʥʴʰʝ, ʚʩʝ ʩʧʷʪ.  

 

ʀʟ ʣʝʢʮʠʡ ʊʨʝʭʣʝʙʦʚʘ ʠʟʚʝʩʪʥʦ ʦ ʥʝʢʦʝʤ ʧʦʣʦʚʦʤ ʚʠʭʨʝ. ʋʞ ʥʝ ʟʥʘʶ, ʯʪʦ ʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʙʝ 

ʦ ʚʠʭʨʝ, ʥʦ ʷ ʝʛʦ ʧʦʥʠʤʘʶ. ʕʪʦ ʜʝʣʘʝʪʩʷ ʨʫʢʘʤʠ ʠ ʤʳʩʣʷʤʠ ʠ ʨʘʙʦʪʘʝʪ ʢʘʢ ʤʠʥʠʤʫʤ ʜʦ 4ʡ 

ʯʘʢʨʳ. ʇʦʜʨʦʙʥʝʡ ʦʧʠʩʘʥʦ ʚʦ ʚʩʷʢʠʭ ʢʘʤʘʩʫʪʨʘʭ ʠ ʪʘʥʪʨʘʭ. 

ʏʪʦ ʠʟ ʵʪʦʛʦ ʚʩʝʛʦ ʩʣʝʜʫʝʪ? ʏʝʣʦʚʝʢ ʷʚʣʷʝʪʩʷ ʛʝʥʝʨʘʪʦʨʦʤ ʥʝʢʠʭ ʙʠʦʧʦʣʝʡ, ʠʤʝʝʪ ʠʟʣʫʯʘʪʝʣʠ ʠ 

ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ. ʇʦʣʝ ʩʦʟʜʘʝʪʩʷ ʥʝʢʠʤʠ ʚʦʣʥʘʤʠ, ʘ ʚʦʣʥʳ ʠʤʝʶʪ ʩʚʦʡʩʪʚʦ ʢʦʣʝʙʘʪʴʩʷ, 

ʢʦʪʦʨʦʝ ʠʟʤʝʨʷʝʪʩʷ ʚ ʛʝʨʮʘʭ. ʏʘʩʪʦʪʘ ʵʪʠʭ ʧʦʣʝʡ ʫʭʦʜʠʪ ʜʘʣʝʢʦ ʟʘ ʧʨʝʜʝʣʳ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʠʟʤʝʨʝʥʠʡ ʥʳʥʝʰʥʠʭ ʧʨʠʙʦʨʦʚ ʦʬʠʮʠʘʣʴʥʦʡ ʥʘʫʢʠ. ɹʦʣʝʝ ʪʦʛʦ, ʩʪʨʫʢʪʫʨʘ ʧʦʣʝʡ ʥʝ ʚʦʣʥʦʚʘʷ. 

ʆʜʥʘʢʦ ʬʠʟʠʢʘ ʧʦʣʝʡ ʜʦʣʞʥʘ ʙʳʪʴ ʦʜʠʥʘʢʦʚʘ. ʊ.ʝ. ʧʦʣʝ ʠʤʝʝʪ ʩʪʨʫʢʪʫʨʫ, ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʠ 

ʜʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʧʦʣʝʡ. ʊʘʢ ʞʝ ʥʘʜʦ ʫʯʠʪʳʚʘʪʴ ʟʘʢʦʥ ʧʦʜʦʙʠʷ ï ʩʦʣʥʝʯʥʘʷ ʩʠʩʪʝʤʘ ʧʦʜʦʙʥʘ 

ʘʪʦʤʘʨʥʦʡ, ʥʦ ʠʤʝʝʪ ʩʚʦʠ ʥʶʘʥʩʳ. 

ɿʥʘʯʠʪ ʩʠʩʪʝʤʳ ʢʦʩʤʠʯʝʩʢʦʡ ʩʚʷʟʠ ʜʦʣʞʥʳ ʩʪʨʦʠʪʴʩʷ ʧʦʜʦʙʥʦ ʩʠʩʪʝʤʘʤ  ʟʝʤʥʦʡ ʩʚʷʟʠ, ʥʦ ʩʦ 

ʩʚʦʠʤʠ ʥʶʘʥʩʘʤʠ. ʋʚʠʜʝʪʴ ʵʪʦ ʤʦʞʥʦ, ʝʩʣʠ ʦʙʣʘʜʘʪʴ ʦʙʨʘʟʥʳʤ ʤʳʰʣʝʥʠʝʤ ʠ ʥʝ ʩʫʞʝʥʥʳʤ ʚ 

ʠʥʩʪʠʪʫʪʝ ʚʟʛʣʷʜʦʤ. ɿʘʥʠʤʘʶʩʴ ʙʦʣʴʰʝ 20 ʣʝʪ ʵʣʝʢʪʨʦʥʠʢʦʡ, ʥʦ ʥʝ ʟʘʢʘʥʯʠʚʘʣ ɺʋɿʳ. ʕʪʦ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʤʳʩʣʠʪʴ ʥʝ ʪʘʢ, ʢʘʢ ʫʯʠʣʠ, ʘ ʪʘʢ ʞʝ ʧʨʠʣʦʞʠʪʴ ʩʶʜʘ ʟʥʘʥʠʷ ʦ ʪʝʭʥʠʢʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʦʣʫʯʘʝʪʩʷ ʥʠʞʝʦʧʠʩʘʥʥʘʷ ʢʘʨʪʠʥʘ. ʆʥʘ ʥʝ ʧʨʝʪʝʥʜʫʝʪ ʥʘ ʭʦʪʷ ʙʳ 1% ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ 

ʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝʤ ʠ ʧʠʱʝʡ ʜʣʷ ʫʤʘ. 



2 ɺʚʝʜʝʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʩʚʷʟʠ. 

ɺʩʝ ʠʟʫʯʘʣʠ ʚ ʰʢʦʣʝ ʬʠʟʠʢʫ ʠ ʥʝʢʦʪʦʨʳʝ ʥʝ ʣʶʙʠʣʠ ʠʣʠ ʥʝ ʧʦʥʠʤʘʣʠ ʝʝ ʩʫʪʠ. ʆʜʥʘʢʦ ʜʣʷ 

ʧʦʥʠʤʘʥʠʷ ʤʘʪʝʨʠʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʥʠʷ ʠ ʙʝʟ ʬʦʨʤʫʣ. 

ʊʝʧʝʨʴ ʠʤʝʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʚʥʝʰʥʝʤ ʚʠʜʝ ʜʝʪʘʣʝʡ, ʥʝʪʨʫʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ ʠʭ 

ʩʭʝʤʘʪʠʯʥʦʝ ʩʦʝʜʠʥʝʥʠʝ. 

 
ʕʪʦʪ ʨʠʩʫʥʦʢ ʭʦʨʦʰʦ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ ʜʝʪʝʢʪʦʨʘ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ ʢʫʩʦʢ 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʘ, ʥʦ ʠ ʦʛʦʥʴ. ʕʪʦ ʚʠʜʝʦ http://www.youtube.com/watch?v=eMEzUp_8az8 ʭʦʨʦʰʦ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʛʦʥʴ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ ʜʝʪʝʢʪʦʨʦʤ, ʥʦ ʠ ʠʟʣʫʯʘʪʝʣʝʤ ʟʚʫʢʘ. 

ʊʝʧʝʨʴ ʨʘʟʩʤʦʪʨʠʤ ʦʙʨʘʟʳ ʧʨʠʝʤʥʠʢʘ, ʧʨʦʷʚʣʝʥʥʳʝ ʚ ʯʝʣʦʚʝʢʝ.  

http://www.youtube.com/watch?v=eMEzUp_8az8


 ʈʫʥʘ ʤʘʥ ʪʦʯʴ-ʚ-ʪʦʯʴ ʧʦʚʪʦʨʷʝʪ ʩʠʤʚʦʣ ʘʥʪʝʥʥʳ. ʏʝʣʦʚʝʢ ʚ 

ʪʘʢʦʡ ʧʦʟʝ ʠʟʣʫʯʘʝʪ ʩʚʦʝ ʧʦʣʝ, ʪʦʯʥʦ ʪʘʢ ʞʝ ʘʥʪʝʥʥʳ 

ʠʟʣʫʯʘʶʪ ʧʦʣʝ ʨʘʟʥʦʡ ʬʦʨʤʳ. ʂʦʛʜʘ ʤʳ ʧʨʠʥʠʤʘʝʤ ʪʘʢʫʶ 

ʬʦʨʤʫ, ʪʦ ʪʘʢ ʞʝ ʤʦʞʝʤ ʧʦʣʫʯʘʪʴ ʵʥʝʨʛʠʶ ʦʪ ʩʦʣʥʮʘ. ʇʨʠ 

ʵʪʦʤ ʤʳ ʩʪʦʠʤ ʣʠʮʦʤ ʢ ʩʦʣʥʮʫ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ 

ʦʜʥʦʩʪʦʨʦʥʥʝʡ ʜʠʘʛʨʘʤʤʝ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. 

ʕʥʝʨʛʠʶ-ʪʦ ʤʳ ʧʦʣʫʯʘʝʤ, ʘ ʢʫʜʘ ʜʝʚʘʪʴ ʠʟʙʳʪʦʢ? ɼʣʷ ʵʪʦʛʦ 

ʩʣʫʞʠʪ ʟʘʟʝʤʣʝʥʠʝ. 

ʉʪʦʠʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʨʫʥʘ ʯʝʣʦ ï ʥʝʤʥʦʛʦ 

ʧʝʨʝʚʝʨʥʫʪʘ. ʆʥʦ ʠ ʧʦʥʷʪʥʦ ï ʯʝʣʦ ʚʚʝʨʭʫ. ɿʥʘʯʠʪ ʜʦʣʞʥʘ 

ʙʳʪʴ ʨʫʥʘ ʧʦʭʦʞʘʷ ʥʘ ʟʘʟʝʤʣʝʥʠʝ. 

 

ʄʥʦʛʠʤ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠʝʤʥʠʢ ʙʫʜʝʪ ʣʦʚʠʪʴ ʣʫʯʰʝ, ʝʩʣʠ 

ʝʛʦ ʧʦʜʢʣʶʯʠʪʴ ʢ ʧʨʘʚʠʣʴʥʦʤʫ ʟʘʟʝʤʣʝʥʠʶ. ɸ ʝʩʣʠ ʢ 

ʥʝʧʨʘʚʠʣʴʥʦʤʫ, ʪʦ ʦʥ ʝʱʝ ʙʦʣʴʰʝ ʧʦʤʝʭ ʩʦʙʝʨʝʪ. 

ʀʟ ʫʨʦʢʦʚ ɸʩʛʘʨʜʩʢʦʛʦ ʫʯʠʣʠʱʘ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʤʳ 

ʭʦʜʠʤ ʚ ʦʙʫʚʠ ʠʟ ʠʟʦʣʷʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʥʝ 

ʟʘʟʝʤʣʝʥʳ. ɿʥʘʯʠʪ ʥʝʪ ʩʙʨʦʩʘ ʥʝʛʘʪʠʚʥʦʡ ʵʥʝʨʛʠʠ ʚ 

ʟʝʤʣʶ, ʘ ʝʝ ʩʙʨʘʩʳʚʘʪʴ ʥʘʜʦ ʠ ʩʙʨʘʩʳʚʘʝʤ ʤʳ ʝʝ ʥʘ 

ʦʢʨʫʞʘʶʱʠʭ ʚ ʚʠʜʝ ʩʢʘʥʜʘʣʦʚ. ʇʦʵʪʦʤʫ ʪʫʪ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʙʣʠʚʘʪʴʩʷ ʚʦʜʦʡ ʚ ʟʘʟʝʤʣʝʥʥʦʡ 

ʚʘʥʥʝ. ʃʠʙʦ ʤʦʞʥʦ ʚʩʪʘʪʴ ʥʘ ʤʝʪʘʣʣʠʯʝʩʢʫʶ 

ʧʣʘʩʪʠʥʫ, ʢʦʪʦʨʘʷ ʧʦʜʢʣʶʯʝʥʘ ʧʨʦʚʦʜʦʤ ʢ ʢʦʥʪʫʨʫ 

ʟʘʟʝʤʣʝʥʠʷ ʠ ʧʦʩʪʦʷʪʴ 5-10 ʤʠʥʫʪ. 

ʃʶʙʦʡ ʨʘʜʠʦʪʝʭʥʠʢ ʩʢʘʞʝʪ, ʯʪʦ ʣʫʯʰʠʤ ʫʩʠʣʠʪʝʣʝʤ 

ʷʚʣʷʝʪʩʷ ʘʥʪʝʥʥʘ. ɺʩʝ ʘʢʪʠʚʥʳʝ ʫʩʠʣʠʪʝʣʠ ʙʫʜʫʪ ʚʥʦʩʠʪʴ ʠʩʢʘʞʝʥʠʷ ʚ ʚʠʜʝ ʪʝʧʣʦʚʳʭ ʰʫʤʦʚ. 

ʇʦʵʪʦʤʫ ʢ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʶ 

ʘʥʪʝʥʥ ʧʦʜʭʦʜʷʪ ʩʦ ʚʩʝʡ 

ʩʪʨʦʛʦʩʪʴʶ. ʆʩʦʙʝʥʥʦ ʢ ʘʥʪʝʥʥʘʤ 

ʉɺʏ, ʛʜʝ ʢʘʞʜʳʡ ʤʠʣʣʠʤʝʪʨ 

ʠʛʨʘʝʪ ʨʦʣʴ. ʀ ʯʝʤ ʚʳʰʝ ʯʘʩʪʦʪʘ, 

ʪʝʤ ʪʦʯʥʝʝ ʜʦʣʞʥʘ ʙʳʪʴ ʘʥʪʝʥʥʘ. 

ʋ ʥʘʩ ʞʝ ʯʘʩʪʦʪʳ ʤʥʦʛʦ ʚʳʰʝ 

ʨʘʜʠʦʯʘʩʪʦʪ ʠ ʪʦʯʥʦʩʪʴ ʥʘʰʠʭ 

ʘʥʪʝʥʥ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘ 

ʤʦʣʝʢʫʣʷʨʥʦʤ ʫʨʦʚʥʝ. 

ʊʘʢʠʤʠ ʘʥʪʝʥʥʘʤʠ ʷʚʣʷʶʪʩʷ ʥʘʰʠ 

ʚʦʣʦʩʳ. ʇʨʠʯʝʤ ʚʦʣʦʩ ʷʚʣʷʝʪʩʷ 

ʥʝ ʧʨʦʚʦʜʥʠʢʦʤ, ʘ ʪʨʫʙʢʦʡ. ʅʘ 

ʩʚʝʨʭʚʳʩʦʢʠʭ ʯʘʩʪʦʪʘʭ ʚʦʣʥʘ ʫʞʝ 

ʥʝ ʤʦʞʝʪ ʪʝʯʴ ʧʦ ʧʨʦʚʦʜʥʠʢʫ ʠ ʝʛʦ 

ʧʦʚʝʨʭʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʠʩʧʦʣʴʟʫʶʪ 

ʧʫʩʪʳʝ ʪʨʫʙʢʠ-ʚʦʣʥʦʚʦʜʳ. 

ɺʦʣʥʦʚʦʜ ʧʦʜʢʣʶʯʝʥ ʢ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤʫ ʢʦʥʪʫʨʫ, ʧʦ ʢʦʪʦʨʦʤʫ ʙʝʞʠʪ ʢʨʦʚʴ. ɸ ʢʨʦʚʴ ʷʚʣʷʝʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʞʠʜʢʦʩʪʴʶ, ʥʦ ʠ ʥʦʩʠʪʝʣʝʤ ʠʥʬʦʨʤʘʮʠʠ ʠ ʵʥʝʨʛʠʠ. 

ʅʘ ʵʪʦʤ ʠʟʫʯʝʥʠʝ ʘʥʪʝʥʥʳ ʠ ʟʘʟʝʤʣʝʥʠʷ ʤʦʞʥʦ ʟʘʢʦʥʯʠʪʴ ʠ ʧʝʨʝʡʪʠ ʢ ʜʚʫʤ ʩʣʝʜʫʱʠʤ ʯʘʩʪʷʤ 

ʧʨʠʝʤʥʠʢʘ ï ʢʦʥʜʝʥʩʘʪʦʨʫ ʠ ʢʘʪʫʰʢʝ. 



ʇʨʠ ʧʦʤʦʱʠ ʵʪʠʭ ʯʘʩʪʝʡ ʧʨʠʝʤʥʠʢ ʤʦʞʥʦ ʥʘʩʪʨʘʠʚʘʪʴ ʥʘ ʥʫʞʥʫʶ ʚʦʣʥʫ. ʊʦʯʥʦ ʪʘʢ ʞʝ ʠ ʧʨʦ 

ʯʝʣʦʚʝʢʘ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʦʥ ʥʘ ʦʜʥʦʡ ʚʦʣʥʝ ʩ ʢʝʤ-ʪʦ. ʏʝʣʦʚʝʯʝʩʢʦʝ ʪʝʣʦ ʦʙʣʘʜʘʝʪ ʥʝ ʪʦʣʴʢʦ 

ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ, ʥʦ ʠ ʝʤʢʦʩʪʴʶ. ɿʥʘʯʠʪ ʤʳ ʤʦʞʝʤ ʤʝʥʷʪʴ ʵʪʦ ʠ ʥʘʩʪʨʘʠʚʘʪʴʩʷ 

ʥʘ ʥʫʞʥʳʝ ʚʦʣʥʳ, ʥʘʧʨʠʤʝʨ ʚʦʣʥʫ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʳ. 

 

ʂʦʛʜʘ ʢʦʣʝʙʘʪʝʣʴʥʳʡ ʢʦʥʪʫʨ ʚʥʦʩʷʪ ʚ ʧʝʨʝʤʝʥʥʦʝ ʧʦʣʝ, ʚ ʥʝʤ ʚʦʟʥʠʢʘʶʪ ʩʦʙʩʪʚʝʥʥʳʝ 

ʛʘʨʤʦʥʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ. ʂʦʛʜʘ ʵʪʠ ʩʦʙʩʪʚʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʨʘʚʥʳ ʧʦ ʯʘʩʪʦʪʝ ʩ ʢʦʣʝʙʘʥʠʷʤʠ 

ʚʥʝʰʥʝʛʦ ʧʦʣʷ, ʪʦ ʚʦʟʥʠʢʘʝʪ ʨʝʟʦʥʘʥʩ ï ʧʦʚʳʰʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʢʦʥʮʘʭ ʢʦʥʪʫʨʘ. ʊʦʯʥʦ ʪʘʢ 

ʞʝ ʠ ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʥʘʩʪʨʘʠʚʘʪʴ ʩʝʙʷ ʥʘ ʯʘʩʪʦʪʫ ʧʦʣʷ ʠ ʧʦʣʫʯʘʪʴ ʵʥʝʨʛʠʶ. 

ʂʦʣʝʙʘʪʝʣʴʥʳʡ ʢʦʥʪʫʨ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʦʙʨʦʪʥʦʩʪʴʶ. ʏʝʤ ʢʘʯʝʩʪʚʝʥʥʝʡ ʥʘʤʦʪʘʥʘ ʢʘʪʫʰʢʘ ʠ 

ʤʝʥʴʰʝ ʫʪʝʯʝʢ ʚ ʢʦʥʜʝʥʩʘʪʦʨʝ, ʪʝʤ ʚʳʰʝ ʥʘʧʨʷʞʝʥʠʝ. ɺ ʯʝʣʦʚʝʢʝ ʵʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʯʠʩʪʦʪʝ 

ʪʝʣʘ. ʏʝʤ ʚʳʰʝ ʥʘʧʨʷʞʝʥʠʝ, ʪʝʤ ʛʨʦʤʯʝ ʠ ʯʝʪʯʝ ʟʚʫʯʠʪ ʧʨʠʝʤʥʠʢ. ʂʦʛʜʘ ʤʳ ʥʘʛʨʫʞʘʝʤ ʢʦʥʪʫʨ, 

ʝʛʦ ʜʦʙʨʦʪʥʦʩʪʴ ʧʘʜʘʝʪ, ʧʦʵʪʦʤʫ ʢʘʪʫʰʢʘ ʠʤʝʝʪ ʦʪʚʦʜʳ. 

ʂʦʛʜʘ ʤʳ ʧʦʣʥʦʩʪʴʶ ʥʘʛʨʫʞʝʥʳ, ʪʦ ʚʳʧʦʣʥʷʝʤ ʩʚʦʶ ʨʘʙʦʪʫ ʧʣʦʭʦ. ʇʦʵʪʦʤʫ ʥʝʣʴʟʷ ʩʝʙʷ 

ʥʘʛʨʫʞʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʠ ʙʝʟʧʦʣʝʟʥʦ (ʬʠʪʥʝʩʩ). 

ɽʩʣʠ ʧʨʠʝʤʥʠʢ ʥʝ ʠʤʝʝʪ ʢʦʣʝʙʘʪʝʣʴʥʦʛʦ ʢʦʥʪʫʨʘ, ʪʦʛʜʘ ʦʥ ʧʨʠʥʠʤʘʝʪ ʚʩʝ ʩʪʘʥʮʠʠ ʧʦʜʨʷʜ  ʠ ʤʳ 

ʫʩʣʳʰʠʤ ʪʦʣʴʢʦ ʦʜʠʥ ʰʫʤ ʠʣʠ 1-2 ʙʣʠʞʥʠʝ ʩʪʘʥʮʠʠ. 

 

ɼʣʷ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʙʝʟ ʧʨʦʚʦʜʦʚ ʧʨʠʤʝʥʷʶʪ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʝ ʧʦʣʝ, ʤʦʜʫʣʠʨʦʚʘʥʥʦʝ 

ʥʠʟʢʦʯʘʩʪʦʪʥʳʤ ʩʠʛʥʘʣʦʤ, ʢʦʪʦʨʳʡ ʠ ʝʩʪʴ ʠʥʬʦʨʤʘʮʠʷ. ɺʏ ʧʦʣʝ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʦ ʥʦʩʠʪʝʣʝʤ. 

ʏʪʦʙʳ ʚ ʧʨʠʝʤʥʠʢʝ ʩʥʦʚʘ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʧʨʠʤʝʥʷʶʪ ʜʝʪʝʢʪʦʨ. ɼʝʪʝʢʪʦʨʦʤ ʩʣʫʞʠʪ ʜʠʦʜ 

ʠʣʠ ʣʶʙʦʡ ʧʦʣʫʧʨʦʚʦʜʥʠʢ, ʦʙʨʘʟʫʝʤʳʡ ʩʧʘʝʤ ʨʘʟʥʳʭ ʤʝʪʘʣʣʦʚ, ʨʞʘʚʯʠʥʦʡ, ʦʢʩʠʜʥʦʡ ʧʣʝʥʢʦʡ, 

p-n ʧʝʨʝʭʦʜʦʤ ʪʨʘʥʟʠʩʪʦʨʘ, ʧʣʘʟʤʦʡ ʠʣʠ ʦʛʥʝʤ ʩʚʝʯʠ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚʳʰʝ. ɼʘʣʝʝ ʠʜʝʪ ʥʘʛʨʫʟʢʘ ʚ 

ʚʠʜʝ ʥʘʫʰʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʫʞʝ ʧʨʝʦʙʨʘʟʦʚʳʚʘʶʪ ʥʠʟʢʦʯʘʩʪʦʪʥʳʝ ʢʦʣʝʙʘʥʠʷ ʚ ʟʚʫʢ. ʇʘʨʘʣʣʝʣʴʥʦ 

ʠʤ ʚʢʣʶʯʝʥ ʢʦʥʜʝʥʩʘʪʦʨ, ʢʦʪʦʨʳʡ ʩʣʫʞʠʪ ʜʣʷ ʧʨʦʧʫʩʢʘʥʠʷ ʦʩʪʘʪʢʦʚ ɺʏ ʪʦʢʘ ʠ ʪʝʤ ʩʘʤʳʤ 

ʩʦʟʜʘʝʪ ʟʘʤʢʥʫʪʫʶ ʮʝʧʴ. 

ʂʩʪʘʪʠ ʦ ʪʦʢʝ ʠ ʮʝʧʠ. 

ʋ ʣʫʢʦʤʦʨʴʷ ʜʫʙ ʟʝʣʸʥʳʡ; 

ɿʣʘʪʘʷ ʮʝʧʴ ʥʘ ʜʫʙʝ ʪʦʤ: 

ʀ ʜʥʸʤ ʠ ʥʦʯʴʶ ʢʦʪ ʫʯʸʥʳʡ 

ɺʩʸ ʭʦʜʠʪ ʧʦ ʮʝʧʠ ʢʨʫʛʦʤ; 

ʀʜʸʪ ʥʘʧʨʘʚʦ - ʧʝʩʥʴ ʟʘʚʦʜʠʪ, 

ʅʘʣʝʚʦ - ʩʢʘʟʢʫ ʛʦʚʦʨʠʪ. 

ɽʩʣʠ ʩʣʦʚʦ ʢʦʪ ʧʨʦʯʠʪʘʪʴ ʥʘʦʙʦʨʦʪ, ʪʦʛʜʘ ʨʘʩʰʠʬʨʦʚʢʘ ʩʪʘʥʦʚʠʪʩʷ ʧʦʥʷʪʥʘ. ʊʦʢ, ʯʪʦ ʭʦʜʠʣ 

ʥʘʧʨʘʚʦ ʠ ʥʘʣʝʚʦ ï ʧʝʨʝʤʝʥʥʳʡ ʪʦʢ, ʢʦʪʦʨʳʡ ʤʝʥʷʝʪ ʩʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ. ɺ ʜʠʥʘʤʠʢʘʭ ʠʤʝʥʥʦ 

ʧʝʨʝʤʝʥʥʳʭ ʪʦʢ. ɿʣʘʪʘʷ ʮʝʧʴ ï ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʮʝʧʴ. ɿʣʘʪʘʷ ï ʠʜʝʘʣʴʥʘʷ ʧʦ ʩʭʝʤʦʪʝʭʥʠʢʝ, ʯʫʜʦ 

ʜʣʷ ʥʳʥʝʰʥʝʡ ʥʘʫʢʠ ʠʣʠ ʜʘʞʝ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢ. ɸ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʩʪʦ ʧʨʦʚʦʜʘ ʠʟ 

ʙʝʟʢʠʩʣʦʨʦʜʥʦʡ ʘʢʫʩʪʠʯʝʩʢʦʡ ʤʝʜʠ ʜʣʷ ʘʫʜʠʦʬʠʣʦʚ. 

  



ʀʪʘʢ, ʤʳ ʨʘʟʩʤʦʪʨʝʣʠ ʦʜʠʥ ʠʟ ʚʠʜʦʚ ʧʨʠʝʤʥʠʢʦʚ ʜʣʷ ʧʨʠʝʤʘ ʠʥʬʦʨʤʘʮʠʠ. ɼʝʪʝʢʪʦʨʥʳʡ 

ʧʨʠʝʤʥʠʢ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʧʨʦʩʪʳʤ ʧʨʠʝʤʥʠʢʦʤ ʠ ʥʝ ʪʨʝʙʫʝʪ ʧʠʪʘʥʠʷ. ʋ ʪʘʢʦʛʦ ʧʨʠʝʤʥʠʢʘ ʝʩʪʴ ʠ 

ʥʝʜʦʩʪʘʪʢʠ ï ʩʣʘʙʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʴ. ʇʦʵʪʦʤʫ ʩʫʱʝʩʪʚʫʶʪ ʙʦʣʝʝ ʩʣʦʞʥʳʝ 

ʚʠʜʳ ʧʨʠʝʤʥʠʢʦʚ ʩ ʚʥʝʰʥʠʤ ʧʠʪʘʥʠʝʤ. 

ɼʣʷ ʧʦʥʠʤʘʥʠʷ ʜʘʣʴʥʝʡʰʝʛʦ ʪʝʢʩʪʘ ʦ ʚʣʠʷʥʠʷ ʥʘ ʯʝʣʦʚʝʢʘ, ʥʘʤ ʥʘʜʦ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʝʱʝ ʦʜʥʦʤ 

ʚʠʜʝ ʧʨʠʝʤʥʠʢʦʚ ï ʩʫʧʝʨʛʝʪʝʨʦʜʠʥʝ. 

 
ʂʘʢ ʚʠʜʥʦ, ʧʨʠʝʤʥʠʢ ʠʤʝʝʪ ʪʝ ʞʝ ʯʘʩʪʠ, ʯʪʦ ʠ ʜʝʪʝʢʪʦʨʥʳʡ. 

ɻʝʪʝʨʦʜʠʥʦʤ ʪʫʪ ʷʚʣʷʝʪʩʷ ʛʝʥʝʨʘʪʦʨ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ, ʢʦʪʦʨʳʡ ʩʚʷʟʘʥ ʩ ʨʫʯʢʦʡ ʥʘʩʪʨʦʡʢʠ. 

ʀʟʤʝʥʷʷ ʝʛʦ ʯʘʩʪʦʪʫ, ʤʳ ʥʘʩʪʨʘʠʚʘʝʤ ʧʨʠʝʤʥʠʢ. ʆʜʥʘʢʦ ʨʫʯʢʘ ʥʘʩʪʨʦʡʢʠ ʚ ʵʪʦʡ ʩʭʝʤʝ 

ʤʝʭʘʥʠʯʝʩʢʠ ʩʚʷʟʘʥʘ ʩ ʥʘʩʪʨʦʡʢʘʤʠ ʜʨʫʛʠʭ ʙʣʦʢʦʚ. ʕʪʦ ʥʫʞʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʢʦʣʝʙʘʪʝʣʴʥʳʝ 

ʢʦʥʪʫʨʳ ʚʩʝʭ ʙʣʦʢʦʚ ʪʘʢ ʞʝ ʥʘʩʪʨʘʠʚʘʣʠʩʴ ʥʘ ʥʫʞʥʫʶ ʯʘʩʪʦʪʫ. 

 

ʈʘʙʦʪʘʝʪ ʧʨʠʝʤʥʠʢ ʪʘʢ: ʀʟ ʧʨʠʥʠʤʘʝʤʦʡ ʯʘʩʪʦʪʳ ʚ 100 ʫʩʣʦʚʥʳʭ ʝʜʠʥʠʮ ʚʳʯʠʪʘʝʪʩʷ ʯʘʩʪʦʪʘ 

ʛʝʪʝʨʦʜʠʥʘ ï 90 ʝʜʠʥʠʮ. ʇʦʣʫʯʘʝʪʩʷ ʨʘʟʥʦʩʪʥʘʷ ʠʣʠ ʧʨʦʤʝʞʫʪʦʯʥʘʷ ʯʘʩʪʦʪʘ 10 ʝʜʠʥʠʮ. ʕʪʘ 

ʯʘʩʪʦʪʘ ʜʦʚʦʣʴʥʦ ʥʠʟʢʘʷ ʠ ʧʦʵʪʦʤʫ ʜʣʷ ʥʝʝ ʣʝʛʢʦ ʜʝʣʘʪʴ ʜʝʪʘʣʠ, ʠ ʤʦʥʪʘʞ ʧʣʘʪʳ ʥʝʢʨʠʪʠʯʝʥ. 

ʅʘ ʵʪʦʡ ʯʘʩʪʦʪʝ ʤʳ ʤʦʞʝʤ ʫʩʠʣʠʪʴ ʩʠʛʥʘʣ ʠ ʦʪʬʠʣʴʪʨʦʚʘʪʴ ʝʛʦ, ʘ ʧʦʪʦʤ ʧʦʜʘʪʴ ʥʘ ʜʝʪʝʢʪʦʨ ʠ 

ʧʦʣʫʯʠʪʴ ʫʞʝ ʟʚʫʢ. 

 

ʇʨʠʤʝʨʥʦ ʪʘʢʦʡ ʞʝ ʧʨʠʥʮʠʧ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʙʠʥʘʫʨʘʣʴʥʳʭ ʙʠʝʥʠʷʭ, ʢʦʛʜʘ ʥʘʰ ʩʤʝʩʠʪʝʣʴ ʚ 

ʛʦʣʦʚʝ ʩʤʝʰʠʚʘʝʪ 2 ʩʣʳʰʠʤʳʝ ʯʘʩʪʦʪʳ ʚ 1000 ʠ 1013 ʛʝʨʮ, ʧʦʣʫʯʘʷ ʧʨʦʤʝʞʫʪʦʯʥʫʶ ʯʘʩʪʦʪʫ 13 

ʛʝʨʮ, ʢʦʪʦʨʘʷ ʚʳʟʳʚʘʝʪ ʩʪʨʘʭ. ʀʣʠ ʣʶʙʫʶ ʜʨʫʛʫʶ ʠʥʬʨʘ ʥʠʟʢʫʶ ʯʘʩʪʦʪʫ, ʢʦʪʦʨʫʶ ʦʙʳʯʥʳʤ 

ʩʧʦʩʦʙʦʤ ʪʨʫʜʥʦ ʧʦʣʫʯʠʪʴ. ʕʪʠ 13 ʛʮ ʙʫʜʫʪ ʧʨʦʩʪʦ ʥʝʩʫʱʝʡ, ʙʝʟ ʢʘʢʦʡ-ʣʠʙʦ ʠʥʬʦʨʤʘʮʠʠ. 

ɼʦʩʪʘʪʦʯʥʦ ʝʱʝ ʧʨʦʤʦʜʫʣʠʨʦʚʘʪʴ ʠʭ, ʠ ʤʦʞʥʦ ʧʝʨʝʜʘʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʙʝʟ ʬʠʣʴʪʨʘʮʠʠ ʝʝ 

ʩʦʟʥʘʥʠʝʤ, ʪ.ʢ. ʫʰʠ ʥʝ ʩʣʳʰʘʪ ʪʘʢʦʡ ʟʚʫʢ ʠ ʦʙʨʘʙʦʪʢʘ ʠʜʝʪ ʫʞʝ ʚ ʤʦʟʛʫ, ʤʠʥʦʚʘʚ ʚʥʝʰʥʠʝ 

ʢʘʥʘʣʳ, ʥʘ ʢʦʪʦʨʳʭ ʩʪʦʷʪ ʬʠʣʴʪʨʳ. 

 

ʉʫʧʝʨʛʝʪʝʨʦʜʠʥʥʳʡ ʧʨʠʝʤʥʠʢ ʠʤʝʝʪ ʦʜʥʫ ʦʩʦʙʝʥʥʦʩʪʴ. ɽʩʣʠ ʝʛʦ ʚʥʝʩʪʠ ʚ ʧʦʣʝ, ʯʘʩʪʦʪʘ 

ʢʦʪʦʨʦʛʦ ʙʣʠʟʢʘ ʢ ʯʘʩʪʦʪʝ ʛʝʪʝʨʦʜʠʥʘ ʠ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʦʯʝʥʴ ʚʳʩʦʢʘ, ʪʦ ʵʪʦ ɺʏ ʧʦʣʝ ʟʘʙʴʝʪ 

ʩʠʛʥʘʣ ʛʝʪʝʨʦʜʠʥʘ ʠ ʧʨʠʝʤʥʠʢ ʙʫʜʝʪ ʧʨʠʥʠʤʘʪʴ ʫʞʝ ʜʨʫʛʫʶ ʩʪʘʥʮʠʶ. 

ʅʘʧʨʠʤʝʨ. 

 

ʏʘʩʪʦʪʘ ʛʝʪʝʨʦʜʠʥʘ 90 + ʇʏ 10 ʝʜ = 100 ʝʜʠʥʠʮ ʯʘʩʪʦʪʘ ʩʪʘʥʮʠʠ. 

ɺʥʦʩʠʤ ʧʨʠʝʤʥʠʢ ʚ ʧʦʣʝ ʩ ʯʘʩʪʦʪʦʡ 103ʝʜ, ʜʘ ʧʨʠʙʘʚʠʤ ʇʏ 10 = 113 ʝʜʠʥʠʮ. 

ʇʨʠʝʤʥʠʢ ʧʝʨʝʩʪʘʥʝʪ ʧʨʠʥʠʤʘʪʴ ʩʪʘʥʮʠʶ ʥʘ ʯʘʩʪʦʪʝ ʚ 100ʝʜ. 

 



ʆʙʨʘʟʥʦ ʛʦʚʦʨʷ, ʝʩʣʠ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʙʠʦʧʦʣʝ ʯʝʣʦʚʝʢʘ ʙʦʣʝʝ ʤʦʱʥʳʤ ʙʠʦʧʦʣʝʤ, ʪʦ 

ʩʙʠʚʘʝʪʩʷ ʧʨʠʝʤ ʥʘʰʠʭ ʩʪʘʥʮʠʡ. ʇʨʠʤʝʨʥʦ ʪʘʢ ʠ ʨʘʙʦʪʘʝʪ ʤʘʚʟʦʣʝʡ ʠ ʧʦʜʦʙʥʳʝ ʩʪʨʦʝʥʠʷ. 

 

2. ʇʨʠʥʮʠʧ ʨʘʜʠʦʚʝʱʘʥʠʷ. 

ɼʣʷ ʧʦʥʠʤʘʥʠʷ ʨʘʙʦʪʳ ʧʝʨʝʜʘʶʱʠʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʥʘʤ ʥʘʜʦ ʧʦʥʠʤʘʪʴ ʧʨʠʥʮʠʧ 

ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʜʠʦʩʚʷʟʠ ʥʘ ʟʝʤʣʝ. ʂʘʢ ʧʠʩʘʣʦʩʴ ʚʳʰʝ, ʜʣʷ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠʤʝʥʷʝʪʩʷ 

ʥʝʩʫʱʠʡ ʩʠʛʥʘʣ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ. ɺ ʢʘʯʝʩʪʚʝ ʥʝʩʫʱʝʛʦ ʵʣʝʤʝʥʪʘ ʪʘʢ ʞʝ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʩʚʝʪ 

ï ʦʧʪʠʯʝʩʢʠʝ ʢʘʙʝʣʷ ʠ ʣʘʟʝʨʥʳʝ ʩʠʩʪʝʤʳ ʩʚʷʟʠ, ʧʫʣʴʪʳ ʀʂ. ʀʟ ʦʬʠʮʠʘʣʴʥʦʡ ʬʠʟʠʢʠ ʤʳ ʟʥʘʝʤ, 

ʯʪʦ ʚʦʣʥʘ ʙʳʚʘʝʪ ʩʠʥʫʩʦʠʜʘʣʴʥʦʡ. 

 

ɽʩʣʠ ʤʳ ʨʘʟʨʝʞʝʤ ʪʦʣʱʫ ʚʦʜʳ, ʪʦ ʫʚʠʜʠʤ ʟʘʪʫʭʘʶʱʠʝ ʢʦʣʝʙʘʥʠʷ. 

 

ʂʘʢ ʤʳ ʚʠʜʠʤ ʠʟ ʬʦʪʦʛʨʘʬʠʠ, ʢʦʣʝʙʘʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚ ʦʙʝ ʩʪʦʨʦʥʳ. ɸ ʝʩʣʠ ʤʳ ʚʠʜʠʤ ʚ 

3ʭ ʤʝʨʥʦʤ ʚʠʜʝ, ʪʦ ʚʦʣʥʘ ʠʜʝʪ ʚʦ ʚʩʝ ʩʪʦʨʦʥʳ ʦʪ ʪʦʯʢʠ ʚʦʟʤʫʱʝʥʠʷ ʩʨʝʜʳ. ʅʝʦʬʠʮʠʘʣʴʥʘʷ 

ʬʠʟʠʢʘ ʛʦʚʦʨʠʪ ʥʘʤ ʦ ʚʨʘʱʘʶʱʠʭʩʷ ʢʦʣʝʙʘʥʠʷʭ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ ʪ.ʥ. ʪʦʨʩʠʦʥʥʳʝ ʧʦʣʷ. 

ʌʦʪʦʛʨʘʬʠʷ ʚʦʣʥ ʥʘ ʚʦʜʝ ʛʦʚʦʨʠʪ ʥʘʤ, ʯʪʦ ʚ ʧʨʠʨʦʜʝ ʚʦʣʥʘ ʠʤʝʝʪ ʙʦʣʝʝ ʩʣʦʞʥʫʶ ʩʪʨʫʢʪʫʨʫ, 



ʯʝʤ ʵʪʦ ʧʨʠʥʷʪʦ ʠʟʦʙʨʘʞʘʪʴ ʥʘ ʛʨʘʬʠʢʝ. ʇʦʵʪʦʤʫ ʦʪʨʠʮʘʪʴ ʧʦʣʷ ʚʨʘʱʝʥʠʷ ʤʳ ʥʝ ʙʫʜʝʤ. ʊʝʤ 

ʙʦʣʝʝ, ʯʪʦ ʚʦʨʦʥʢʘ ʚ ʚʘʥʥʝ ʠ ʩʤʝʨʯʠ ʚ ʧʨʠʨʦʜʝ ʵʪʦ ʧʦʜʪʚʝʨʞʜʘʶʪ. ʊʦʨʩʠʦʥʥʳʝ ʧʦʣʷ ʠʤʝʶʪ 

ʙʦʣʝʝ ʩʣʦʞʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʩʦʚʩʝʤ ʜʨʫʛʠʝ ʩʚʦʡʩʪʚʘ. ɹʫʜʝʤ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʚ ʘʨʭʠʪʝʢʪʫʨʥʳʭ 

ʩʪʨʦʝʥʠʷʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʨʩʠʦʥʥʳʝ ʧʦʣʷ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪʩʷ ʦʪ ʵʥʝʨʛʠʠ ʷʜʨʘ ʟʝʤʣʠ, ʢʦʪʦʨʘʷ 

ʚʳʭʦʜʠʪ ʚ ʪʦʯʢʝ ʧʝʨʝʩʝʯʝʥʠʷ ʣʠʥʠʡ ʩʝʪʢʠ ʍʘʨʪʤʘʥʘ. 

ʆʜʥʘʢʦ ʚʝʨʥʝʤʩʷ ʢ ʦʙʳʯʥʳʤ ʚʦʣʥʘʤ ʠ ʧʨʠʥʮʠʧʘʤ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʘ ʧʨʠ ʧʦʤʦʱʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʢʦʣʝʙʘʥʠʡ. 

 

ɻʝʥʝʨʘʪʦʨ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ ʜʘʝʪ ʧʦʩʪʦʷʥʥʳʡ ʩʠʛʥʘʣ, ʥʘ ʢʦʪʦʨʦʤ ʙʫʜʝʪ ʧʝʨʝʜʘʚʘʪʴ ʩʪʘʥʮʠʷ, 

ʤʦʜʫʣʷʪʦʨ ʩʤʝʰʠʚʘʝʪ ʵʪʦʪ ʩʠʛʥʘʣ ʩ ʩʠʛʥʘʣʦʤ ʟʚʫʢʦʚʦʡ ʯʘʩʪʦʪʳ, ʚʩʷ ʩʤʝʩʴ ʧʦʜʘʝʪʩʷ ʥʘ 

ʫʩʠʣʠʪʝʣʴ ʠ ʠʟʣʫʯʘʝʪʩʷ ʚ ʵʬʠʨ. ɺʩʝ ʧʨʦʩʪʦ.  ʅʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ, ʯʪʦ ʚʩʝ ʵʪʠ ʤʦʜʫʣʠ ʪʨʝʙʫʶʪ 

ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ. ʆʩʦʙʦ ʤʥʦʛʦ ʝʝ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʚʳʭʦʜʥʦʛʦ ʫʩʠʣʠʪʝʣʷ. 

ʂ ʙʣʦʢʫ ʧʠʪʘʥʠʷ ʫʩʠʣʠʪʝʣʷ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʦʩʦʙʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʪ.ʢ. ʪʦʢʠ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ ʤʦʛʫʪ 

ʧʨʦʥʠʢʘʪʴ ʚ ʮʝʧʠ ʧʠʪʘʥʠʷ ʠ ʥʘʚʦʜʠʪʴ ʚʳʩʦʢʠʝ ʥʘʧʨʷʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ 

ʧʦʚʨʝʞʜʝʥʠʶ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ. ʊʘʢ ʞʝ ʵʪʠ ʪʦʢʠ ʩʦʟʜʘʶʪ ʧʦʤʝʭʠ ʚ ʵʬʠʨʝ. 

3 ɸʥʪʝʥʥʳ. 

ʉʘʤʦʝ ʠʥʪʝʨʝʩʥʦʝ ʚʦ ʚʩʝʤ ʵʪʦʤ ï ʧʝʨʝʜʘʶʱʠʝ ʠ ʧʨʠʥʠʤʘʶʱʠʝ ʘʥʪʝʥʥʳ. ʀʭ ʦʯʝʥʴ ʤʥʦʛʦ ʠ 

ʚʳʛʣʷʜʷʪ ʦʥʠ ʪʘʢ, ʯʪʦ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʤʦʞʥʦ ʥʝ ʧʦʥʷʪʴ ʥʘʟʥʘʯʝʥʠʝ. ʉʘʤʘʷ ʧʨʦʩʪʘʷ ʘʥʪʝʥʥʘ ï 

ʰʪʳʨʴ, ʜʣʠʥʘ ʢʦʪʦʨʦʛʦ ʨʘʚʥʘ ʯʝʪʚʝʨʪʠ ʜʣʠʥʳ ʚʦʣʥʳ ʧʝʨʝʜʘʪʯʠʢʘ. ʏʝʤ ʚʳʰʝ ʯʘʩʪʦʪʘ, ʪʝʤ 

ʢʦʨʦʯʝ ʵʪʦʪ ʰʪʳʨʴ. ɺ ʩʘʤʳʭ ʧʝʨʚʳʭ ʤʦʜʝʣʷʭ ʪʝʣʝʬʦʥʦʚ ʘʥʪʝʥʥʘ ʷʚʣʷʣʘʩʴ ʥʝʦʙʭʦʜʠʤʳʤ 

ʵʣʝʤʝʥʪʦʤ. ʊʝʣʝʬʦʥʳ ʨʘʙʦʪʘʣʠ ʥʘ ʯʘʩʪʦʪʝ 400ʤʛʮ ʠ ʘʥʪʝʥʥʘ ʙʳʣʘ ʧʨʠʤʝʨʥʦ 10-16ʩʤ. ʇʦʪʦʤ 

ʪʝʣʝʬʦʥʳ ʧʝʨʝʰʣʠ ʥʘ ʩʪʘʥʜʘʨʪ 900ʤʛʮ ʠ ʜʣʠʥʘ ʫʤʝʥʴʰʠʣʘʩʴ ʚʜʚʦʝ, ʦʩʪʘʚʠʚ ʪʦʣʴʢʦ ʥʝʙʦʣʴʰʦʡ 

ʰʪʳʨʝʢ ʚ ʢʦʨʧʫʩʝ. ʇʦʪʦʤ ʥʘʫʯʠʣʠʩʴ ʜʝʣʘʪʴ ʙʦʣʝʝ ʢʦʤʧʘʢʪʥʳʝ ʠ ʩʣʦʞʥʳʝ ʘʥʪʝʥʥʳ, ʜʣʷ ʧʨʦʩʯʝʪʘ 

ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʡ ʩʦʬʪ. 



ʋʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ ʜʦ 2.4ʛʛʮ ʧʦʟʚʦʣʠʣʦ ʩʦʟʜʘʚʘʪʴ ʚʦʪ 

ʪʘʢʠʝ ʫʩʪʨʦʡʩʪʚʘ. 

ʇʨʦʩʪʦʪʘ ʢʦʥʩʪʨʫʢʮʠʠ ʘʥʪʝʥʥʳ ʠʤʝʝʪ ʠ ʩʚʦʠ ʥʝʜʦʩʪʘʪʢʠ ï 

ʤʘʣʦʝ ʫʩʠʣʝʥʠʝ. ʃʫʯʰʝ ʩʜʝʣʘʪʴ ʙʦʣʝʝ ʩʣʦʞʥʫʶ ʘʥʪʝʥʥʫ, 

ʯʝʤ ʙʦʣʝʝ ʤʦʱʥʳʡ ʧʝʨʝʜʘʪʯʠʢ. ʋʩʣʦʞʥʝʥʠʝ ʘʥʪʝʥʥʳ 

ʚʳʨʘʞʘʝʪʩʷ ʚ ʜʦʙʘʚʣʝʥʠʠ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʵʣʝʤʝʥʪʦʚ. 

ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ ʘʥʪʝʥʥ ʤʦʞʝʪ ʙʳʪʴ çʚʦʣʥʦʚʦʡ ʢʘʥʘʣè. 

ʊʘʢʘʷ ʘʥʪʝʥʥʘ ʦʙʣʘʜʘʝʪ ʦʜʥʦʩʪʦʨʦʥʥʝʡ ʜʠʘʛʨʘʤʤʦʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. ʆʩʥʦʚʦʡ ʝʝ ʩʣʫʞʠʪ ʧʝʪʣʝʚʦʡ ʚʠʙʨʘʪʦʨ, ʢ 

ʢʦʪʦʨʦʤʫ ʧʦʜʢʣʶʯʝʥ ʢʘʙʝʣʴ. ʉʟʘʜʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ 

ʨʝʬʣʝʢʪʦʨ, ʘ ʩʧʝʨʝʜʠ ï ʜʠʨʝʢʪʦʨʳ - ʦʪʨʝʟʢʠ ʪʨʫʙʢʠ ʠʣʠ 

ʧʨʦʚʦʜʘ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʫʩʠʣʝʥʠʝ ʠ ʨʘʩʭʦʞʜʝʥʠʝ 

ʣʫʯʘ. ɺʩʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ ʠ ʨʘʩʩʪʦʷʥʠʷ ʩʪʨʦʛʦ 

ʚʳʯʠʩʣʷʶʪʩʷ ʧʨʠ ʧʦʤʦʱʠ 

ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

 

ɸ ʪʘʢ ʚʳʛʣʷʜʠʪ ʘʥʪʝʥʥʘ GPS. ʅʠʞʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʝʱʝ ʦʙʨʘʟʮʳ ʉɺʏ 

ʘʥʪʝʥʥʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʨʘʟʠʪʴ ʚʦʦʙʨʘʞʝʥʠʝ. 

 



 

 

ʅʘ ʵʪʠʭ ʬʦʪʦʛʨʘʬʠʷʭ ʤʳ ʚʠʜʠʤ ʤʠʢʨʦʩʭʝʤʫ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʘʥʪʝʥʥʫ ʚ ʚʠʜʝ ʧʣʦʩʢʦʡ 

ʩʧʠʨʘʣʠ ʠ ʨʘʟʤʝʨ ʝʝ ʚʩʝʛʦ 0.5ʭ0.5 ʤʠʣʣʠʤʝʪʨʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʤʳ ʚʠʜʠʤ ʙʣʦʢ LNA ï 

ʥʠʟʢʦʰʫʤʷʱʠʝ ʫʩʠʣʠʪʝʣʠ. 

 
ʕʪʘ ʢʘʨʪʠʥʢʘ ʧʦʢʘʟʳʚʘʝʪ ʥʘʤ RFID ʤʝʪʢʫ, ʨʘʟʤʝʨʦʤ 1.5 ʥʘ 3 ʤʠʣʣʠʤʝʪʨʘ. ʈʘʙʦʯʘʷ ʯʘʩʪʦʪʘ 

15ʛʛʮ. ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʠʙʦʨʳ ʩʧʦʩʦʙʥʳ ʨʘʙʦʪʘʪʴ ʥʘ ʯʘʩʪʦʪʘʭ ʜʦ 300ʛʛʮ. 

 



4 ʇʘʩʩʠʚʥʳʝ ʨʝʟʦʥʘʪʦʨʳ. 

ʇʘʩʩʠʚʥʳʤʠ ʨʝʟʦʥʘʪʦʨʘʤʠ ʥʘʟʳʚʘʶʪ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʥʝ ʪʨʝʙʫʶʪ ʧʠʪʘʥʠʷ, ʥʦ ʧʨʠ ʵʪʦʤ 

ʧʦʚʳʰʘʶʪ ʠʣʠ ʫʣʫʯʰʘʶʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʨʠʙʦʨʘ. ʉʫʱʝʩʪʚʫʶʪ ʠ ʧʘʩʩʠʚʥʳʝ ʨʝʪʨʘʥʩʣʷʪʦʨʳ. 

ʅʘʧʨʠʤʝʨ ʚ ʛʦʨʘʭ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʊɺ ʩʠʛʥʘʣʦʤ ʤʝʩʪʥʦʩʪʠ ʚ ʥʠʟʦʚʴʷʭ ʛʦʨ ʠʩʧʦʣʴʟʫʶʪ ʩʣʦʞʥʫʶ 

ʢʦʥʩʪʨʫʢʮʠʶ ʠʟ ʪʨʫʙʦʢ ʠ ʧʦʣʦʩʦʢ. ʊʘʢʦʡ ʨʝʪʨʘʥʩʣʷʪʦʨ ʥʘʧʨʘʚʣʷʝʪ ʣʫʯ ʚʥʠʟ ʛʦʨʳ ʠ ʥʝʤʥʦʛʦ 

ʢʦʤʧʝʥʩʠʨʫʝʪ ʧʦʪʝʨʠ ʩʠʛʥʘʣʘ. ʉʫʱʝʩʪʚʫʶʪ ʧʘʩʩʠʚʥʳʝ ʨʝʪʨʘʥʩʣʷʪʦʨʳ ʜʣʷ ʩʦʪʦʚʳʭ ʪʝʣʝʬʦʥʦʚ ʠ 

WLAN. 

ʇʘʩʩʠʚʥʳʝ ʨʝʟʦʥʘʪʦʨʳ ï ʘʥʪʝʥʥʳ ʦʩʦʙʦʡ ʬʦʨʤʳ, ʢʦʪʦʨʳʝ ʧʝʨʝʠʟʣʫʯʘʶʪ ʧʨʠʥʷʪʳʡ ʩʠʛʥʘʣ ʥʘ 

ʪʦʡ ʞʝ ʯʘʩʪʦʪʝ. ɹʦʣʝʝ ʠʟʚʝʩʪʥʳ ʢʘʢ ʥʘʢʣʝʡʢʠ ʥʘ ʪʝʣʝʬʦʥ ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʠʟʣʫʯʝʥʠʷ. 

 

ʇʘʩʩʠʚʥʳʡ ʨʝʟʦʥʘʪʦʨ ʭʦʨʦʰ ʪʝʤ, ʯʪʦ ʥʝ ʪʨʝʙʫʝʪ 

ʵʥʝʨʛʠʠ. ɽʱʝ ʚ ʥʘʯʘʣʝ 50ʭ ʛʦʜʦʚ ʚ ʉʉʉʈ ʙʳʣʦ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʦ ʧʦʜʩʣʫʰʠʚʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ 

ʥʘ ʙʘʟʝ ʧʘʩʩʠʚʥʦʛʦ ʨʝʟʦʥʘʪʦʨʘ. ɾʫʯʦʢ ʙʳʣ ʟʘʤʘʩʢʠʨʦʚʘʥ ʧʦʜ ʧʦʜʘʨʦʢ ʠ ʧʦʜʘʨʝʥ ʧʦʩʣʫ 

ʘʤʝʨʠʢʘʥʩʢʦʤʫ. ʉ ʫʣʠʮʳ ʦʥ ʦʙʣʫʯʘʣʩʷ ʤʦʱʥʳʤ ʉɺʏ ʛʝʥʝʨʘʪʦʨʦʤ, ʤʝʪʘʣʣʠʯʝʩʢʘʷ ʧʣʘʩʪʠʥʘ 

ʚʠʙʨʠʨʦʚʘʣʘ ʦʪ ʛʦʣʦʩʘ, ʤʦʜʫʣʠʨʫʷ ʩʠʛʥʘʣ ʛʝʥʝʨʘʪʦʨʘ ʠ ʫʞʝ ʤʦʜʫʣʠʨʦʚʘʥʥʳʡ ʠ ʫʤʥʦʞʝʥʥʳʡ ʧʦ 

ʯʘʩʪʦʪʝ ʩʠʛʥʘʣ ʠʟʣʫʯʘʣʩʷ ʚ ʵʬʠʨ, ʛʜʝ ʠ ʧʨʠʥʠʤʘʣʩʷ ʚ ʪʦʡ ʞʝ ʤʘʰʠʥʝ. 


