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1. ɺʚʝʜʝʥʠʝ 

ʅʘʜʝʞʥʦʩʪʴ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʥʝʚʦʟʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ 

ʙʝʟ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʠ 

ʠʭ ʟʘʱʠʪʳ ʦʪ ʘʚʘʨʠʡʥʳʭ ʠ ʥʝʥʦʨʤʘʣʴʥʳʭ ʨʝʞʠʤʦʚ. 

ʉʠʩʪʝʤʳ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ (ʉʕʉ) ʷʚʣʷʶʪʩʷ ʩʣʦʞʥʳʤʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʵʣʝʤʝʥʪʳ ʢʦʪʦʨʳʭ ʫʯʘʩʪʚʫʶʪ ʚ ʝʜʠʥʦʤ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʦʤ ʧʨʦʮʝʩʩʝ, ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʙʳʩʪʨʦʪʝʯʥʦʩʪʴ ʷʚʣʝ-

ʥʠʡ, ʚʢʣʶʯʘʷ ʠ ʧʦʚʨʝʞʜʝʥʠʷ ʘʚʘʨʠʡʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʇʦʵʪʦʤʫ ʥʘʜʝʞʥʘʷ ʠ 

ʵʢʦʥʦʤʠʯʥʘʷ ʨʘʙʦʪʘ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʧʨʠ ʘʚʪʦ-

ʤʘʪʠʯʝʩʢʦʤ ʫʧʨʘʚʣʝʥʠʠ ʠʤʠ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʤʧʣʝʢʩ ʘʚʪʦ-

ʤʘʪʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ 

ʫʩʪʨʦʡʩʪʚʘ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʠ ʵʣʝʢʪʨʦʩʝʪʝʚʦʡ ʘʚʪʦʤʘʪʠʢʠ. ʈʦʩʪ ʧʦʪʨʝʙʣʝ-

ʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʫʩʣʦʞʥʝʥʠʝ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʪʨʝʙʫʶʪ ʧʦ-

ʩʪʦʷʥʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʵʪʠʭ ʫʩʪʨʦʡʩʪʚ. ʉʝʛʦʜʥʷ ʵʪʦʪ ʧʨʦʮʝʩʩ ʠʜʝʪ 

ʧʦ ʧʫʪʠ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʠ ʮʠʬʨʦʚʦʡ 

ʪʝʭʥʠʢʠ. ʅʘ ʙʘʟʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʠʥʪʝ-

ʛʨʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʩʪʘʥʮʠʷʤʠ ʠ ʧʦʜʩʪʘʥ-

ʮʠʷʤʠ, ʛʜʝ ʚʩʝ ʬʫʥʢʮʠʠ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ, ʘʚʪʦʤʘʪʠʢʠ ʠ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʩʦʚʤʝʱʝʥʳ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʬʠʢʩʘʮʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚ ʜʝʡ-

ʩʪʚʠʠ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʜʦʘʚʘʨʠʡʥʦʛʦ ʠ ʘʚʘʨʠʡʥʦʛʦ ʨʝʞʠʤʦʚ ʠ ʧʝʨʝʜʘʯʠ 

ʠʭ ʥʘ ʨʘʩʩʪʦʷʥʠʠ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʠ ʧʨʦʩʪʝʡʰʠʝ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ 

ʠ ʘʚʪʦʤʘʪʠʢʠ: ʧʨʝʜʦʭʨʘʥʠʪʝʣʠ, ʘʚʪʦʤʘʪʳ, ʤʘʛʥʠʪʥʳʝ ʧʫʩʢʘʪʝʣʠ, ʵʣʝʢʪʨʦ-

ʪʝʧʣʦʚʳʝ ʵʣʝʤʝʥʪʳ. ʅʘʜʝʞʥʦ ʨʘʙʦʪʘʶʪ ʧʨʦʩʪʳʝ ʪʦʢʦʚʳʝ ʟʘʱʠʪʳ ʥʘ ʙʘʟʝ 

ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʨʝʣʝ, ʫʩʪʨʦʡʩʪʚʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʪʦʨʥʦʛʦ ʚʢʣʶ-

ʯʝʥʠʷ (ɸʇɺ), ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʚʢʣʶʯʝʥʠʷ ʨʝʟʝʨʚʥʦʛʦ ʧʠʪʘʥʠʷ (ɸɺʈ) ʠ ʘʚ-

ʪʦʤʘʪʠʯʝʩʢʦʡ ʯʘʩʪʦʪʥʦʡ ʨʘʟʛʨʫʟʢʠ (ɸʏʈ). 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʢʫʨʩʘ ʧʦʩʦʙʠʝ ʚʢʣʶʯʘʝʪ ʪʨʠ 

ʦʩʥʦʚʥʳʝ ʨʘʟʜʝʣʘ. ɺ ʧʝʨʚʦʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʟʫʯʠʪʴ ʦʙʱʠʝ ʚʦʧʨʦʩʳ ʧʦʜʭʦʜʘ 

ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʥʝʡ, ʚʦʧʨʦʩʳ ʘʚʘʨʠʡʥʳʭ 

ʠ ʥʝʥʦʨʤʘʣʴʥʳʭ ʨʝʞʠʤʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʉʕʉ, ʫʩʪʨʦʡʩʪʚʦ ʠ ʢʦʥʩʪʨʫʢ-

ʮʠʶ ʨʝʣʝ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʤ ʠ ʠʥʜʫʢʮʠʦʥʥʦʤ ʧʨʠʥʮʠʧʝ 

(ʤʝʭʘʥʠʯʝʩʢʠʝ ʨʝʣʝ), ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʝ ʨʝʣʝ, ʨʝʣʝ   ʥʘ   ʠʥʪʝʛʨʘʣʴʥʳʭ   

ʤʠʢʨʦʩʭʝʤʘʭ,   ʮʠʬʨʦʚʳʝ   ʨʝʣʝ,   ʧʘʨʘʤʝʪʨʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʨʘʙʦʪʫ ʠʟ-

ʤʝʨʠʪʝʣʴʥʳʭ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʨʝʣʝ. ɺʦ ʚʪʦʨʦʤ ʨʘʟʜʝʣʝ ʠʟʫʯʘʶʪʩʷ ʚʠʜʳ 

ʟʘʱʠʪ, ʠʭ ʩʭʝʤʥʦʝ ʠʩʧʦʣʥʝʥʠʝ, ʦʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ   ʩʨʘʙʘʪʳʚʘʥʠʷ   ʠ   

ʩʝʣʝʢʪʠʚʥʦʩʪʠ,   ʧʨʠʤʝʥʝʥʠʝ   ʠʩʪʦʯʥʠʢʦʚ ʦʧʝʨʘʪʠʚʥʦʛʦ ʪʦʢʘ. ɺ ʪʨʝʪʴʝʤ - 

ʚʦʧʨʦʩʳ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʠ ʘʚʪʦʤʘʪʠʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʉʕʉ ʠ ʧʦʪʨʝʙʠʪʝ-

ʣʝʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ʄʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ ʩʦʩʪʘʚʣʝʥʦ ʪʘʢ, ʯʪʦʙʳ ʦʢʘʟʘʪʴ ʧʦʤʦʱʴ ʩʪʫ-

ʜʝʥʪʘʤ ʧʨʠ ʠʟʫʯʝʥʠʠ ʪʝʦʨʠʠ, ʚʳʧʦʣʥʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ, ʢʦʥʪʨʦʣʴ-

ʥʳʭ ʟʘʜʘʥʠʡ ʠ ʢʫʨʩʦʚʦʡ ʨʘʙʦʪʳ. ʇʦʩʣʝ ʢʘʞʜʦʡ ʪʝʤʳ ʧʦʤʝʱʝʥʳ ʚʦʧʨʦʩʳ 
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ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʢʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ ʠʟ ʵʢʟʘʤʝʥʘʮʠʦʥ-

ʥʳʭ ʙʠʣʝʪʦʚ, ʚʦʧʨʦʩʳ ʜʣʷ ʧʨʦʚʝʨʢʠ ʦʩʪʘʪʦʯʥʳʭ ʟʥʘʥʠʡ. 

ʇʦʩʦʙʠʝ ʠʤʝʝʪ ʧʨʠʣʦʞʝʥʠʝ, ʛʜʝ ʨʘʟʤʝʱʝʥ ʩʧʨʘʚʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʢʫʨʩʦʚʦʡ ʨʘʙʦʪ çʈʝʣʝʡʥʘʷ ʟʘʱʠʪʘ ʠ ʘʚʪʦʤʘʪʠʢʘ 

ʩʠʣʦʚʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘè, ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʠʤʝʨʳ ʨʘʩʯʝʪʘ ʟʘʱʠʪ ʵʣʝʤʝʥ-

ʪʦʚ ʉʕʉ. ʇʨʠʚʝʜʝʥ ʧʝʨʝʯʝʥʴ ʩʦʢʨʘʱʝʥʠʡ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʠʥʩʪʨʫʢʮʠʷʭ ʧʦ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʫʩʪʨʦʡʩʪʚ ʈɿ ʠ ʘʚʪʦʤʘʪʠʢʠ. 

ʀʟʫʯʠʚ ʚʳʰʝʥʘʟʚʘʥʥʳʡ ʢʫʨʩ, ʩʪʫʜʝʥʪʳ ʜʦʣʞʥʳ ʫʩʚʦʠʪʴ ʪʝʦʨʝʪʠʯʝ-

ʩʢʠʝ ʚʦʧʨʦʩʳ, ʥʘʫʯʠʪʴʩʷ ʯʠʪʘʪʴ ʠ ʩʦʩʪʘʚʣʷʪʴ ʩʭʝʤʳ ʨʘʟʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚ 

ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʠ ʘʚʪʦʤʘʪʠʢʠ, ʧʦʥʠʤʘʪʴ ʧʨʠʥʮʠʧ ʠʭ ʜʝʡʩʪʚʠʷ, ʦʧʨʝʜʝ-

ʣʷʪʴ ʧʘʨʘʤʝʪʨʳ ʩʨʘʙʘʪʳʚʘʥʠʷ ʠ ʩʝʣʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ. 

ʄʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ ʩʦʩʪʘʚʣʝʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʯʝʙʥʦʡ ʧʨʦ-

ʛʨʘʤʤʦʡ çʈʝʣʝʡʥʘʷ ʟʘʱʠʪʘ ʠ ʘʚʪʦʤʘʪʠʢʘ ʉʕʉè ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 140400 

çʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘè. 
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12. ɸ.ʩ. 388332 ʉʉʉʈ. ɼʘʪʯʠʢ ʬʘʟʳ / ɸ.ʀ. ʄʘʨʢʝʚʠʯ / ʆʪʢʨʳʪʠʷ. ʀʟʦʙʨʝʪʝʥʠʷ. 1973. 

ˉ28. 

13. ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ. ʇʦʜ ʨʝʜ. ɺ.ʀ. ʂʨʫʧʦʚʠʯʘ. ï 

ʄ.: ʕʥʝʨʛʠʷ. 1980. 

14. ʉʘʡʪʳ: ʉʠʨʠʫʩ ʏʝʣʷʙʠʥʩʢ http://sirius-chel.ru 
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2. ʆʙʱʠʝ ʚʦʧʨʦʩʳ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʠ ʘʚʪʦʤʘʪʠʢʠ 

2.1. ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʦ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʝ ʠ ʘʚʪʦʤʘʪʠʢʝ 

ɺʠʜʳ ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʥʝʥʦʨʤʘʣʴʥʳʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʵʣʝʤʝʥʪʦʚ ʩʠ-

ʩʪʝʤ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ. ʅʘʟʥʘʯʝʥʠʝ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ (ʈɿ) ʠ ɻʣʝʢʪʨʦʩʝʪʝ-

ʚʦʡ ʘʚʪʦʤʘʪʠʢʠ. ʆʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʝ. 

ʕʣʝʤʝʥʪʥʘ̫ ʙʘʟʘ ʟʘʱʠʪ, ʨʝʣʝ ʠ ʠʭ ʨʘʟʥʦʚʠʜʥʦʩʪʠ. ʉʧʦʩʦʙʳ ʠʟʦʙʨʘʞʝʥʠʷ ʠ 

ʚʢʣʶʯʝʥʠʷ ʨʝʣʝ. ʉʧʦʩʦʙʳ ʚʦʟʜʝʡʩʪʚʠʷ ʟʘʱʠʪʳ ʥʘ ʚʳʢʣʶʯʘʪʝʣʴ. ʆʩʥʦʚʥʳʝ 

ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ʟʘʱʠʪ. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʨʝʣʝʡʥʳʭ ʟʘʱʠʪ. 

ʆʧʝʨʘʪʠʚʥʳʡ ʪʦʢ. ʆʧʝʨʘʪʠʚʥʳʡ ʧʦʩʪʦʷʥʥʳʡ ʪʦʢ. ʆʧʝʨʘʪʠʚʥʳʡ ʧʝ-

ʨʝʤʝʥʥʳʡ ʪʦʢ. ʉʭʝʤʳ ʠʩʪʦʯʥʠʢʦʚ ʦʧʝʨʘʪʠʚʥʦʛʦ ʪʦʢʘ. ɹʣʦʢʠ ʧʠʪʘʥʠʷ. [1, 2, 

3, 4] 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ 

 

ɸʥʘʣʠʟ ʨʘʙʦʯʠʭ ʠ ʘʚʘʨʠʡʥʳʭ ʨʝʞʠʤʦʚ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʘʚʠʣʴʥʦ 

ʚʳʙʨʘʪʴ, ʨʘʩʩʯʠʪʘʪʴ ʠ ʦʮʝʥʠʪʴ ʧʦʚʝʜʝʥʠʝ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʠ ʘʚʪʦʤʘʪʠʢʠ 

ʵʣʝʤʝʥʪʦʚ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ʅʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʚʠʜʳ ʧʦʚʨʝʞʜʝʥʠʡ ʠ 

ʥʝʥʦʨʤʘʣʴʥʳʭ ʨʝʞʠʤʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʵʣʝʤʝʥʪʘʭ ʩʠʩʪʝʤʳ, ʫʤʝʪʴ ʩʪʨʦ-

ʠʪʴ ʚʝʢʪʦʨʥʳʝ ʜʠʘʛʨʘʤʤʳ ʪʦʢʦʚ ʠ ʥʘʧʨʷʞʝʥʠʡ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʧʦ-

ʚʨʝʞʜʝʥʠʡ, ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʵʣʝʢʪʨʠ-

ʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʨʝʞʠʤʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʠ ʤʝʩʪʘ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳ-

ʢʘʥʠʷ (ʢ.ʟ.), ʘ ʪʘʢ ʞʝ ʦʪ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ; ʨʘʟʦʙʨʘʪʴʩʷ ʩ ʦʩʥʦʚʥʳʤʠ 

ʦʪʣʠʯʠʷʤʠ ʘʚʘʨʠʡʥʳʭ ʨʝʞʠʤʦʚ ʚ ʩʝʪʷʭ ʩ ʟʘʟʝʤʣʝʥʥʳʤʠ ʠ ʠʟʦʣʠʨʦʚʘʥʥʳʤʠ 

ʥʝʡʪʨʘʣʷʤʠ. 

ʉʣʝʜʫʝʪ ʪʚʝʨʜʦ ʫʩʚʦʠʪʴ ʪʨʝʙʦʚʘʥʠʷ,  ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʨʝʣʝʡʥʦʡ ʟʘ-

ʱʠʪʝ, ʘ ʪʘʢ ʞʝ ʚʦʟʤʦʞʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʧʨʠ ʥʝʚʳʧʦʣʥʝʥʠʠ ʠʭ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʠ ʘʚʪʦʤʘʪʠʢʠ 

ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘʭʦʜʪ̫ ʨʘʟʣʠʯʥʳʝ ʠʩʪʦʯ-

ʥʠʢʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʪʦʢʘ. ʅʘʜʦ ʟʥʘʪʴ ʵʪʠ ʠʩʪʦʯʥʠʢʠ, ʫʤʝʪʴ ʧʨʠʤʝʥʷʪʴ ʠʭ. 

http://sirius-chel.ru/
http://www.mtra.ru/
http://www.promportal.ru/userinfo147
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ʂʨʦʤʝ ʪʦʛʦ, ʩʣʝʜʫʝʪ ʠʤʝʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʠʩʪʦʯʥʠʢʘʭ ʦʧʝʨʘʪʠʚʥʦʛʦ ʪʦ-

ʢʘ ʜʣʷ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʠ ʮʠʬʨʦʚʳʭ ʟʘʱʠʪ. 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ 

1. ʂʘʢʠʝ ʚʠʜʳ ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʥʝʥʦʨʤʘʣʴʥʳʭ ʨʝʞʠʤʦʚ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʚ ʵʣʝʢ-
ʪʨʠʯʝʩʢʠʭ ʩʝʪʷʭ? 

2. ʂʘʢʦʚʳ   ʬʫʥʢʮʠʠ   ʨʝʣʝʡʥʦʡ   ʟʘʱʠʪʳ   ʠ   ʦʩʥʦʚʥʳʝ   ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝ-
ʤʳʝ ʢ ʥʝʡ? 

3. ʂʘʢʦʚʳ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ʟʘʱʠʪ, ʠʭ ʩʪʨʫʢʪʫʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ? 

4. ʂʘʢʠʝ ʠʩʪʦʯʥʠʢʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʪʦʢʘ ɺʳ ʟʥʘʝʪʝ? ʂʘʢʦʚʘ ʦʙʣʘʩʪʴ ʠʭ ʧʨʠʤʝʥʝʥʠʷ? 

5. ɺ ʯʝʤ ʟʘʢʣʶʯʘʶʪʩʷ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʠʩʪʦʯʥʠʢʦʚ ʧʦʩʪʦʷʥʥʦʛʦ ʠ ʧʝʨʝ-
ʤʝʥʥʦʛʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʪʦʢʦʚ? 

6. ʂʘʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʨʝʜʲʷʚʣʷʶʪ ʢ ʠʩʪʦʯʥʠʢʘʤ ʦʧʝʨʘʪʠʚʥʦʛʦ ʪʦʢʘ ʜʣʷ ʧʦʣʫʧʨʦ-

ʚʦʜʥʠʢʦʚʳʭ ʠ ʮʠʬʨʦʚʳʭ ʟʘʱʠʪ? 

2.2. ʀʟʤʝʨʠʪʝʣʴʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʩʠʥʫʩʦʠʜʘʣʴʥʳʭ           

ʥʘʧʨʷʞʝʥʠʡ ʠ ʪʦʢʦʚ 

ʋʩʣʦʚʠʷ ʨʘʙʦʪʳ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ (ʊʊ), ʤʘʨʢʠʨʦʚʢʘ ʢʦʥʮʦʚ ʦʙ-

ʤʦʪʦʢ, ʚʝʢʪʦʨʥʳʝ ʜʠʘʛʨʘʤʤʳ. ʊʨʝʙʦʚʘʥʠʷ ʢ ʪʦʯʥʦʩʪʠ ʨʘʙʦʪʳ ʊʊ. ʇʨʝʜʝʣʴ-

ʥʘʷ ʢʨʘʪʥʦʩʪʴ ʠ ʢʨʠʚʳʝ ʧʨʝʜʝʣʴʥʦʡ ʢʨʘʪʥʦʩʪʠ. ʈʘʙʦʪʘ ʊʊ ʧʨʠ ʛʣʫʙʦʢʠʭ 

ʥʘʩʳʱʝʥʠʷʭ ʩʝʨʜʝʯʥʠʢʦʚ. ʄʦʱʥʦʩʪʠ, ʦʪʜʘʚʘʝʤʳʝ ʊʊ. 

ʉʭʝʤʳ ʩʦʝʜʠʥʝʥʠʡ ʊʊ ʠ ʮʝʧʝʡ ʪʦʢʘ ʨʝʣʝ, ʢʦʵʬʬʠʮʠʝʥʪ ʩʭʝʤʳ. ʇʦ-

ʩʪʨʦʝʥʠʝ ʚʝʢʪʦʨʥʳʭ ʜʠʘʛʨʘʤʤ ʪʦʢʦʚ, ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʣʠʯʠʥʳ ʪʦʢʦʚ, ʧʨʦʪʝ-

ʢʘʶʱʠʭ ʚʦ ʚʪʦʨʠʯʥʳʭ ʮʝʧʷʭ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʭʝʤʘʭ ʩʦʝʜʠʥʝʥʠʡ ʊʊ ʠ ʨʘʟ-

ʣʠʯʥʳʭ ʚʠʜʘʭ ʢ.ʟ. ʆʧʨʝʜʝʣʝʥʠʝ ʨʘʩʯʝʪʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʊʊ. ʌʠʣʴʪʨʳ ʩʠʤ-

ʤʝʪʨʠʯʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʪʦʢʦʚ: ʬʠʣʴʪʨʳ ʪʦʢʘ ʦʙʨʘʪʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦʩʪʠ (ʌʊʆʇ) ʠ ʬʠʣʴʪʨʳ ʪʦʢʘ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (ʌʊʅʇ). 

ʋʩʣʦʚʠʷ ʨʘʙʦʪʳ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʥʘʧʨʷʞʝʥʠʷ (ʊʅ). ʉʭʝʤʳ ʩʦʝʜʠ-

ʥʝʥʠʡ ʦʙʤʦʪʦʢ ʊʅ ʠ ʨʝʣʝ. ɿʘʱʠʪʘ ʮʝʧʝʡ ʊʅ. ɪʤʢʦʩʪʥʳʝ ʜʝʣʠʪʝʣʠ. ʌʠʣʴ-

ʪʨʳ ʩʠʤʤʝʪʨʠʯʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ: ʬʠʣʴʪʨʳ ʥʘʧʨʷʞʝʥʠ ̫ʦʙ-

ʨʘʪʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (ʌʅʆʇ) ʠ ʬʠʣʴʪʨʳ ʥʘʧʨʷʞʝʥʠ ̫ʥʫʣʝʚʦʡ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (ʌʅʅʇ). 

ʉʦʛʣʘʩʫʶʱʠʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʩʠʥʫʩʦʠʜʘʣʴʥʳʭ ʪʦʢʦʚ ʠ ʥʘʧʨʷʞʝʥʠʡ 

ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʮʠʬʨʦʚʳʭ ʨʝʣʝ ʠ ʨʝʣʝ ʥʘ ʠʥʪʝʛʨʘʣʴʥʳʭ ʤʠʢʨʦʩʭʝʤʘʭ 

(ʀʄʉ). ʉʭʝʤʥʦʝ ʠʩʧʦʣʥʝʥʠʝ, ʤʝʨʳ ʧʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ. 

ʄʘʛʥʠʪʥʳʝ ʜʘʪʯʠʢʠ, ʢʘʪʫʰʢʘ ʈʦʛʦʚʩʢʦʛʦ. 

ɸʥʘʣʦʛʦʚʳʝ ʠʥʪʝʛʨʘʣʴʥʳʝ ʤʠʢʨʦʩʭʝʤʳ ʜʣʷ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʠ ʘʚ-

ʪʦʤʘʪʠʢʠ. ʆʧʝʨʘʮʠʦʥʥʳʝ ʫʩʠʣʠʪʝʣʠ (ʆʋ). ʉʭʝʤʳ ʚʢʣʶʯʝʥʠʷ ʦʧʝʨʘʮʠʦʥ-

ʥʳʭ ʫʩʠʣʠʪʝʣʝʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʫʩʪʨʦʡʩʪʚʘʭ ʈɿ: ʫʩʠʣʠʪʝʣʠ, ʢʦʤʧʘʨʘʪʦʨʳ, 

ʧʦʨʦʛʦʚʳʝ ʵʣʝʤʝʥʪʳ, ʵʣʝʤʝʥʪʳ ʩ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ, ʬʦʨʤʠ-

ʨʦʚʘʪʝʣʠ ʤʦʜʫʣʷ, ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʳʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ, ʬʠʣʴʪʨʳ. 

ʕʣʝʤʝʥʪʳ ʣʦʛʠʯʝʩʢʦʡ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ. 

ʃʦʛʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʀʃʀ, ʀ, ʅɽ; ʣʦʛʠʯʝʩʢʠʝ ʩʭʝʤʳ ʥʘ ʦʜʥʦʤ  ʢʦʤʙʠʥʠ-

ʨʦʚʘʥʥʦʤ  ʵʣʝʤʝʥʪʝ  (ʀ-ʅɽ ʠʣʠ ʀʃʀ-ʅɽ).  ʃʦʛʠʢʘ ʥʘ ʠʥʪʝʛʨʘʣʴʥʳʭ ʤʠʢ-

ʨʦʩʭʝʤʘʭ. [1, 2, 3, 4, 9, 12, 16] 
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ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ 

ʆʩʥʦʚʥʦʝ ʪʨʝʙʦʚʘʥʠʝ ʢ ʊʊ ï ʵʪʦ ʙʦʣʝʝ ʪʦʯʥʘʷ ʧʝʨʝʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ 

ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʦʨʛʘʥʘʤ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʦ ʚʝʣʠʯʠʥʝ ʠ ʬʘʟʝ ʪʦʢʘ, ʧʨʦʪʝ-

ʢʘʶʱʝʛʦ ʚ ʧʝʨʚʠʯʥʦʡ ʮʝʧʠ ʟʘʱʠʱʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʵʢʩʧʣʫʘ-

ʪʘʮʠʦʥʥʳʭ ʨʝʞʠʤʘʭ. 

ʊʊ, ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʣʠʥʝʡʥʦʡ ʯʘʩʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ, 

ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʪʦʢʘ: ʧʨʠ ʢ.ʟ. ʪʦʢ ʨʝʟʢʦ ʚʦʟʨʘʩ-

ʪʘʝʪ ʠ ʤʦʱʥʦʩʪʴ ʊʊ P2=I2ĀU2 ʩʪʘʥʦʚʠʪʩʷ ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʧʠʪʘʥʠʷ ʮʝʧʠ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʪʦʢʘ. 

ʉʣʝʜʫʝʪ ʧʦʥʷʪʴ ʬʠʟʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʛʨʝʰʥʦʩʪʝʡ ʚ 

ʊʊ ʠ ʩʧʦʩʦʙʳ ʫʤʝʥʴʰʝʥʠʷ ʠʭ. ʊʦʯʥʦʩʪʴ ʨʘʙʦʪʳ ʊʊ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʣ-

ʥʦʡ ʪʦʢʦʚʦʡ ʧʦʛʨʝʰʥʦʩʪʴʶ Ů. ʅʘʛʨʫʟʢʘ ʊʊ ʚʳʙʠʨʘʝʪʩʷ ʪʘʢ, ʯʪʦʙʳ Ů ʥʝ ʧʨʝ-

ʚʳʰʘʣʘ 10% ʧʨʠ ʟʘʜʘʥʥʦʡ ʚʪʦʨʠʯʥʦʡ ʥʘʛʨʫʟʢʝ ʠ ʧʨʝʜʝʣʴʥʦʡ ʢʨʘʪʥʦʩʪʠ 

(k10) ʊʊ. ʇʦʜ ʧʨʝʜʝʣʴʥʦʡ ʢʨʘʪʥʦʩʪʴʶ ʧʦʥʠʤʘʶʪ ʦʪʥʦʰʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʧʝʨʚʠʯʥʦʛʦ ʪʦʢʘ ʢ.ʟ., ʧʨʦʪʝʢʘʶʱʝʛʦ ʯʝʨʝʟ ʊʊ, ʢ ʥʦʤʠʥʘʣʴʥʦʤʫ ʪʦʢʫ ʊʊ. 

ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʢʨʠʚʳʭ ʧʨʝʜʝʣʴʥʦʡ ʢʨʘʪʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʠʭ ʧʨʠʛʦʜ-

ʥʦʩʪʴ ʪʦʣʴʢʦ ʜʣʷ ʦʮʝʥʢʠ ʧʦʛʨʝʰʥʦʩʪʝʡ ʚ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʨʝʞʠʤʝ ʨʘʙʦʪʳ 

ʊʊ. 

ʉʣʝʜʫʝʪ ʟʥʘʪʴ, ʯʪʦ ʨʘʩʯʝʪʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʊʊ ʟʘʚʠʩʠʪ ʦʪ ʩʭʝʤʳ ʩʦ-

ʝʜʠʥʝʥʠʷ ʊʊ, ʚʠʜʘ ʢ.ʟ., ʩʦʯʝʪʘʥʠʷ ʧʦʚʨʝʞʜʝʥʥʳʭ ʬʘʟ. 

ʆʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʊʅ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʢ ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʦʨ-

ʛʘʥʘʤ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʧʦʜʚʦʜʠʣʘʩʴ ʪʦʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʚʝʣʠʯʠʥʝ ʠ ʬʘ-

ʟʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʤʝʩʪʝ ʫʩʪʘʥʦʚʢʠ ʟʘʱʠʪʳ. ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʊʅ ʜʦʣʞʥʳ 

ʨʘʙʦʪʘʪʴ ʩ ʧʦʛʨʝʰʥʦʩʪʴʶ, ʥʝ ʧʨʝʚʳʰʘʶʱʝʡ ʥʝʢʦʪʦʨʦʡ ʜʦʧʫʩʪʠʤʦʡ ʚʝʣʠ-

ʯʠʥʳ. 

ʉʣʝʜʫʝʪ ʟʥʘʪʴ ʩʭʝʤʳ ʩʦʝʜʠʥʝʥʠʷ ʦʙʤʦʪʦʢ ʊʅ ʠ ʠʭ ʥʘʟʥʘʯʝʥʠʝ. 

ʅʝʦʙʭʦʜʠʤʦ ʧʨʝʜʩʪʘʚʣʷʪʴ ʜʣʷ ʯʝʛʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴ ʟʘ ʠʩʧʨʘʚʥʦ-

ʩʪʴʶ ʚʪʦʨʠʯʥʳʭ ʮʝʧʝʡ ʊʅ. 

ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʊʅ ʧʨʠʤʝʥʷʶʪ ʤyʢʦʩʪʥʳʝ ʜʝʣʠʪʝʣʠ 

ʥʘʧʨʷʞʝʥʠʷ. ʅʘʜʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʧʨʠʥʮʠʧʦʤ ʠʭ ʜʝʡʩʪʚʠʷ ʠ ʩʦ ʩʧʦʩʦʙʘʤʠ 

ʦʪʙʦʨʘ ʥʘʧʨʷʞʝʥʠʷ. 

ɺ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʷʭ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʟʘʱʠʪʳ, ʨʝʘʛʠʨʫʶʱʠʝ 

ʥʘ ʦʪʜʝʣʴʥʳʝ ʩʠʤʤʝʪʨʠʯʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʪʦʢʦʚ ʠʣʠ ʥʘʧʨʷʞʝʥʠʡ ï ʦʙ-

ʨʘʪʥʦʡ ʠ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʥʫʞʥʦ ʧʨʝʜʩʪʘʚʣʷʪʴ, ʢʘʢ 

ʧʨʦʠʩʭʦʜʠʪ ʠʭ ʚʳʜʝʣʝʥʠʝ ʠʟ ʥʝʩʠʤʤʝʪʨʠʯʥʦʡ ʩʠʩʪʝʤʳ ʪʨʝʭʬʘʟʥʳʭ ʪʦʢʦʚ 

ʠʣʠ ʥʘʧʨʷʞʝʥʠʡ, ʠʟʫʯʠʚ ʫʩʪʨʦʡʩʪʚʦ ʬʠʣʴʪʨʦʚ ʪʦʢʦʚ ʠ ʥʘʧʨʷʞʝʥʠʡ ʦʙʨʘʪ-

ʥʦʡ ʠ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: ZI2; ZU2; ZI0; ZU0. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʩʠʥʫʩʦʠʜʘʣʴʥʦʛʦ ʪʦʢʘ ʚ ʥʘʧʨʷʞʝʥʠʝ 

TAL (ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʪʦʢʘ ï ʪʨʘʥʩʨʝʘʢʪʦʨ) ʠ ʧʨʦʤʝʞʫʪʦʯ-

ʥʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʥʘʧʨʷʞʝʥʠʷ TVL ʩʣʝʜʫʝʪ ʟʥʘʪʴ ʢʦʥʩʪʨʫʢʮʠʶ ʤʘʛʥʠ-

ʪʦʧʨʦʚʦʜʘ, ʚʝʣʠʯʠʥʫ ʚʪʦʨʠʯʥʦʡ ʥʘʛʨʫʟʢʠ, ʟʘʚʠʩʠʤʦʩʪʴ ʚʳʭʦʜʥʦʛʦ ʥʘʧʨʷ-

ʞʝʥʠʷ ʦʪ ʚʭʦʜʥʳʭ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ. ʈʘʩʩʤʦʪʨʝʪʴ ʩʧʦʩʦʙʳ ʵʢʨʘʥʠʨʦʚʘʥʠʷ 

ʦʪ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʧʦʤʝʭ, ʩʦʛʣʘʩʦʚʘʥʠʷ ʚʳʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩ ʚʭʦʜ-
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ʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʦʨʛʘʥʘ (ʀʆ) ʨʝʣʝ, ʠʩʢʣʶʯʝʥʠʝ ʛʘʣʴʚʘ-

ʥʠʯʝʩʢʦʡ ʩʚʷʟʠ. 

ʂʘʢ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʫʩʪʨʦʝʥʳ ʤʘʛʥʠʪʥʳʝ ʜʘʪʯʠʢʠ. ʀʭ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʠ ʥʝʜʦʩʪʘʪʢʠ. ʂʘʪʫʰʢʘ ʈʦʛʦʚʩʢʦʛʦ, ʜʘʪʯʠʢʠ ʍʦʣʣʘ. 

ʀʟʫʯʠʪʴ ʫʩʪʨʦʡʩʪʚʦ ʠ ʨʘʙʦʪʫ ʆʋ ʠ ʠʭ ʧʘʨʘʤʝʪʨʳ ʧʦ ʚʭʦʜʫ ʠ ʚʳʭʦʜʫ, 

ʧʝʨʝʜʘʪʦʯʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ. ʆʮʝʥʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʆʋ ʚ 

ʫʩʪʨʦʡʩʪʚʘʭ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʠ ʘʚʪʦʤʘʪʠʢʠ (ʫʩʠʣʠʪʝʣʴ, ʢʦʤʧʘʨʘʪʦʨ, ʧʦʨʦ-

ʛʦʚʳʡ ʵʣʝʤʝʥʪ ʩ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ, ʬʦʨʤʠʨʦʚʘʪʝʣʠ ʤʦʜʫʣʷ). 

ʈʘʟʦʙʨʘʪʴʩʷ ʚ ʫʩʪʨʦʡʩʪʚʝ ʠ ʨʘʙʦʪʝ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘ-

ʪʝʣʷ (ɸʎʇ) ʠ ʮʠʬʨʦ-ʘʥʘʣʦʛʦʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ (ʎɸʇ). 

ʀʟʫʯʠʪʴ ʪʨʠ ʦʩʥʦʚʥʳʝ ʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʠ ʵʣʝʤʝʥʪʥʫʶ ʙʘʟʫ ʜʣʷ 

ʠʭ ʨʝʘʣʠʟʘʮʠʠ. ʃʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʦʧʝʨʠʨʫʶʪ ʩ ʜʚʦʠʯʥʳʤʠ ʧʝʨʝʤʝʥʥʳ-

ʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ ʪʦʣʴʢʦ ʜʚʘ ʟʥʘʯʝʥʠʷ: 0 ʠʣʠ 1. ʅʘ ʦʩʥʦʚʝ ʧʨʦ-

ʩʪʳʭ ʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʀ, ʀʃʀ, ʅɽ ʩʪʨʦʷʪ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʬʫʥʢʮʠʠ. 

ʋʷʩʥʠʪʴ ʠʭ ʫʩʪʨʦʡʩʪʚʦ ʠ ʨʘʙʦʪʫ. ɻʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʣʦʛʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ. ʎʠʬʨʦʚʘʷ ʣʦʛʠʢʘ. ʉʭʝʤʳ, ʚʳʧʦʣʥʷʶʱʠʝ ʦʧʝʨʘʮʠʠ ʀ-ʅɽ ʣʠʙʦ 

ʀʃʀ-ʅɽ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʭʝʤʳ (ʪʨʠʛʛʝʨʳ, ʩʯʝʪʯʠʢʠ ʰʠʬʨʘʪʦʨʳ, ʜʝ-

ʰʠʬʨʘʪʦʨʳ ʠ ʜʨ.) 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ 

1. ʂʘʢʦʚʦ ʥʘʟʥʘʯʝʥʠʝ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ? 

2. ʂʘʢ ʤʘʨʢʠʨʫʶʪʩʷ ʚʳʚʦʜʳ ʦʙʤʦʪʦʢ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ? 

3. ʏʝʤ ʦʙʫʩʣʦʚʣʝʥʳ ʧʦʛʨʝʰʥʦʩʪʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʠ ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ 
ʫʤʝʥʴʰʠʪʴ ʠʭ ʚʝʣʠʯʠʥʫ? 

4. ʏʪʦ ʧʦʥʠʤʘʝʪʩʷ ʧʦʜ ʥʦʤʠʥʘʣʴʥʳʤ ʠ ʚʠʪʢʦʚʳʤ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʊʊ ʠ ʚ ʯʝʤ ʦʪ-

ʣʠʯʠʝ ʤʝʞʜʫ ʥʠʤʠ? 

5. ʂʘʢ ʚʳʙʨʘʪʴ ʊʊ ʜʣʷ ʧʠʪʘʥʠʷ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ? 

6. ʂʘʢʦʚʳ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʩʭʝʤ ʩʦʝʜʠʥʝʥʠʷ ʊʊ? 

7. ʇʦʯʝʤʫ ʥʝ ʜʦʧʫʩʪʠʤ ʭʦʣʦʩʪʦʡ ʭʦʜ ʜʣʷ ʊʊ? 

8. ʂʘʢ ʦʧʨʝʜʝʣʠʪʴ ʨʘʩʯʝʪʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʊʊ? 

9. ʂʘʢʠʝ ʩʭʝʤʳ ʩʦʝʜʠʥʝʥʠʷ ʊʅ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʝ? 

10. ɼʣʷ ʯʝʛʦ ʧʨʠʤʝʥʷʝʪʩʷ ʢʦʥʪʨʦʣʴ ʠʩʧʨʘʚʥʦʩʪʠ ʮʝʧʝʡ ʥʘʧʨʷʞʝʥʠʷ ʠ ʢʘʢ ʦʥ ʦʩʫ-
ʱʝʩʪʚʣʷʝʪʩʷ? 

11. ʂʘʢ ʧʨʦʚʝʨʠʪʴ ʊʊ ʧʦ ʢʨʠʚʳʤ ʧʨʝʜʝʣʴʥʦʡ ʢʨʘʪʥʦʩʪʠ? 

12. ʂʘʢ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʩʠʤʤʝʪʨʠʯʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʪʦʢʘ ʠʣʠ ʥʘʧʨʷʞʝʥʠʷ ʨʘʟ-

ʣʠʯʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ? 

13. ʂʘʢ ʚʳʛʣʷʜʠʪ ʦʩʮʠʣʣʦʛʨʘʤʤʘ ʚʪʦʨʠʯʥʦʛʦ ʪʦʢʘ ʊʊ ʧʨʠ ʛʣʫʙʦʢʦʤ ʥʘʩrɦ ʝʥʠʠ   

( ʘʢʪʠʚʥʘʷ ʥʘʛʨʫʟʢʘ)? 

14. ʇʦʯʝʤʫ ʪʦʢ ʚʦ ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʢʝ ʊʊ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʥʘʛʨʫʟʢʠ ʠ ʚ ʢʘʢʠʭ ʧʨʝʜʝʣʘʭ 

ʵʪʦ ʩʧʨʘʚʝʜʣʠʚʦ? 

15. ʂʘʢʠʝ ʩʭʝʤʳ ʩʦʝʜʠʥʝʥʠʷ ʊʊ ʥʝʧʨʠʛʦʜʥʳ ʜʣʷ ʟʘʱʠʪʳ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʩʦ ʩʭʝ-

ʤʘʤʠ  ʩʦʝʜʠʥʝʥʠʷ Y/ȹ ʠ Y/Y ʩ ʟʘʟʝʤʣʝʥʥʦʡ ʥʝʡʪʨʘʣʴʶ? 

16. ʂʘʢ ʫʩʪʨʦʝʥʳ ʠ ʨʘʙʦʪʘʶʪ ʬʠʣʴʪʨʳ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦʩʪʠ (ʌʊʅʇ ʠ ʌʅʅʇ)? 

17. ʂʘʢ ʫʩʪʨʦʝʥʳ ʩʦʛʣʘʩʫʶʱʠʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ? 

18. ʂʘʢ ʨʘʙʦʪʘʶʪ ʢʦʤʧʘʨʘʪʦʨ, ʧʦʨʦʛʦʚʳʡ ʵʣʝʤʝʥʪ, ʪʨʠʛʛʝʨ ʐʤʠʜʪʘ? 

19. ʂʘʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʢ ɸʎʇ ʚ ʩʭʝʤʘʭ ʈɿ? 

20. ʂʘʢʠʝ ʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʩʭʝʤʘʭ ʈɿ? 
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2.3. ʀʟʤʝʨʠʪʝʣʴʥʳʝ ʠ ʣʦʛʠʯʝʩʢʠʝ ʦʨʛʘʥʳ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ. 

ʈʝʣʝ. 

ʇʨʠʥʮʠʧʳ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʨʝʣʝ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʵʣʝʢ-

ʪʨʠʯʝʩʢʠʭ ʨʝʣʝ. ʕʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ. ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʨʝʣʝ, 

ʧʨʠʥʮʠʧʳ ʠʭ ʜʝʡʩʪʚʠʷ, ʧʘʨʘʤʝʪʨʳ ʩʨʘʙʘʪʳʚʘʥʠʷ ʠ ʚʦʟʚʨʘʪʘ, ʩʧʦʩʦʙʳ ʠʭ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ʀʟʤʝʨʠʪʝʣʴʥʳʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʨʝʣʝ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝ-

ʥʠʷ. ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʨʝʣʝ: ʚʨʝʤʝʥʠ, ʧʨʦʤʝʞʫʪʦʯʥʳʝ, 

ʫʢʘʟʘʪʝʣʴʥʳʝ. ʀʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʇʦʣʷʨʠʟʦʚʘʥʥʳʝ ʨʝʣʝ, ʨʝʣʝ ʩ ʤʘʛʥʠʪʦʫʧʨʘʚʣʷʶʱʠʤʠ ʢʦʥʪʘʢʪʘʤʠ 

(ʛʝʨʢʦʥʳ). 

ʀʥʜʫʢʮʠʦʥʥʳʝ ʨʝʣʝ, ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ. ʀʥʜʫʢʮʠʦʥʥʦʝ ʨʝʣʝ ʪʦʢʘ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʦʝ ʠʩʧʦʣʥʝʥʠʝ ʩʣʦʞʥʳʭ ʠʥʜʫʢʮʠʦʥʥʳʭ ʨʝʣʝ ï ʨʝʣʝ ʤʦʱʥʦ-

ʩʪʠ ʠ ʨʝʣʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ 

ʩʨʘʙʘʪʳʚʘʥʠʷ. 

ʇʦʣʫʧʨʦʚʦʜʥʠʢʦʚʘʷ ʠ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʘʷ ʵʣʝʤʝʥʪʥʘʷ ʙʘʟʘ. 

ʇʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʝ ʵʣʝʤʝʥʪʳ: ʜʠʦʜʳ, ʪʨʘʥʟʠʩʪʦʨʳ, ʩʪʘʙʠʣʠʪʨʦʥʳ, 

ʪʠʨʠʩʪʦʨʳ ʠ ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʦʨʛʘʥʳ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ  ʥʘ ʠʭ ʙʘʟʝ. 

ɸʥʘʣʦʛʦʚʳʝ ʤʠʢʨʦʩʭʝʤʳ ʚ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʝ. ʊʠʧʦʚʳʝ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʳʝ ʵʣʝʤʝʥʪʳ, ʚʳʧʦʣʥʷʝʤʳʝ ʥʘ ʦʧʝʨʘʮʠʦʥʥʳʭ ʫʩʠʣʠʪʝʣʷʭ (ʆʋ). 

ʀʟʤʝʨʠʪʝʣʴʥʳʝ ʨʝʣʝ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʦʛʦʚʳʭ ʠʥʪʝʛʨʘʣʴʥʳʭ ʤʠʢʨʦʩʭʝʤ 

ʩ ʦʜʥʦʡ ʠ ʜʚʫʤʷ ʚʭʦʜʥʳʤʠ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʚʝʣʠʯʠʥʘʤʠ. 

ʆʨʛʘʥʳ ʣʦʛʠʢʠ ʥʘ ʠʥʪʝʛʨʘʣʴʥʳʭ ʤʠʢʨʦʩʭʝʤʘʭ. 

ʎʠʬʨʦʚʳʝ ʦʨʛʘʥʳ ʟʘʱʠʪʳ ʥʘ ʦʩʥʦʚʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʵʣʝʤʝʥʪʥʦʡ 

ʙʘʟʳ. ʊʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʥʠʤ ʚ ʫʩʪʨʦʡʩʪʚʘʭ ʈɿ. [1, 2, 3, 4, 9, 12, 

16] 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ 

ʀʟʫʯʘʷ ʜʘʥʥʫʶ ʪʝʤʫ, ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʧʨʠʥʮʠʧ ʜʝʡ-

ʩʪʚʠʷ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʤʳʭ ʨʝʣʝ. 

ʅʫʞʥʦ ʭʦʨʦʰʦ ʟʥʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʨʝʣʝ ʠ ʩʧʦʩʦʙʳ ʨʝ-

ʛʫʣʠʨʦʚʘʥʠʷ ʠʭ ʧʘʨʘʤʝʪʨʦʚ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʩʝ ʯʘʱʝ ʧʨʠʤʝʥʷʶʪ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʝ ʨʝʣʝ, 

ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʫʩʪʨʦʡʩʪʚʘ ʟʘʱʠʪʳ ʠ ʘʚʪʦʤʘʪʠʢʠ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʛʨʘʣʴʥʳʭ 

ʤʠʢʨʦʩʭʝʤ. ʉʣʝʜʫʝʪ ʨʘʟʦʙʨʘʪʴʩʷ ʩ ʦʩʥʦʚʥʳʤʠ ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʠ ʥʝʜʦʩʪʘʪ-

ʢʘʤʠ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʨʝʣʝ ʥʘ ʠʥʪʝʛʨʘʣʴʥʳʭ ʤʠʢʨʦʩʭʝʤʘʭ. 

ɼʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʣʦʛʠʯʝʩʢʦʡ ʯʘʩʪʠ ʟʘʱʠʪ ʮʝʣʝʩʦʦʙʨʘʟ-

ʥʦ ʧʨʠʚʣʝʯʝʥʠʝ ʤʝʪʦʜʦʚ ʪʝʦʨʠʠ ʨʝʣʝʡʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʆʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥ-

ʪʘʨʥʳʤʠ ʣʦʛʠʯʝʩʢʠʤʠ ʦʧʝʨʘʮʠʷʤʠ ʷʚʣʷʶʪʩʷ ʜʠʟʲʶʥʢʮʠʷ (ʀʃʀ), ʢʦʥʲ-

ʶʥʢʮʠʷ (ʀ) ʠ ʠʥʚʝʨʩʠʷ (ʅɽ). ʕʪʠ ʦʧʝʨʘʮʠʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ 

ʣʶʙʦʡ ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʬʫʥʢʮʠʠ. ʉʣʝʜʫʝʪ ʨʘʟʦʙʨʘʪʴʩʷ ʩ ʦʩʥʦʚʥʳʤʠ ʧʦʥʷʪʠ-

ʷʤʠ ʘʣʛʝʙʨʳ ʣʦʛʠʢʠ, ʘ ʪʘʢʞʝ ʩʦ ʩʧʦʩʦʙʘʤʠ ʚʳʧʦʣʥʝʥʠʷ ʣʦʛʠʯʝʩʢʠʭ ʵʣʝ-

ʤʝʥʪʦʚ. ɺ ʵʪʦʤ ʨʘʟʜʝʣʝ ʝʱʝ ʨʘʟ ʩʪʦʠʪ ʚʝʨʥʫʪʴʩʷ ʢ ʮʠʬʨʦʚʳʤ ʤʠʢʨʦʩʭʝʤʘʤ, 



11 

 

ʚʳʧʦʣʥʷʶʱʠʤ ʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ, ʠ ʢ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʩʭʝʤʘʤ (ʪʨʠʛʛʝ-

ʨʳ, ʩʯʝʪʯʠʢʠ ɸʎʇ, ʎɸʇ, ʰʠʬʨʘʪʦʨʳ, ʜʝʰʠʬʨʘʪʦʨʳ ʠ ʜʨ.) 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ 

1. ʂʘʢʦʚ ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠ ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʨʝʣʝ? 

2. ʏʪʦ ʪʘʢʦʝ ʢʦʵʬʬʠʮʠʝʥʪ ʚʦʟʚʨʘʪʘ ʨʝʣʝ, ʦʪ ʯʝʛʦ ʦʥ ʟʘʚʠʩʠʪ ʠ ʢʘʢ ʤʦʞʥʦ ʨʝʛʫʣʠʨʦ-
ʚʘʪʴ ʝʛʦ ʚʝʣʠʯʠʥʫ? 

3. ʏʝʤ ʦʪʣʠʯʘʶʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʨʘʙʘʪʳʚʘʥʠʷ ʨʝʣʝ ʪʦʢʘ ʈʊ-40 ʠ ʈʊ-80? 

4. ʀʟ-ʟʘ ʯʝʛʦ ʥʘʙʣʶʜʘʝʪʩʷ ʚʠʙʨʘʮʠʷ ʧʦʜʚʠʞʥʦʡ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʨʝʣʝ 

ʧʨʠ ʧʠʪʘʥʠʠ ʠʭ ʦʙʤʦʪʦʢ ʧʝʨʝʤʝʥʥʳʤ ʪʦʢʦʤ ʠ ʢʘʢ ʦʥʘ ʫʩʪʨʘʥʷʝʪʩʷ? 

5. ʂʘʢʦʚʦ ʥʘʟʥʘʯʝʥʠʝ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʠ ʫʢʘʟʘʪʝʣʴʥʳʭ ʨʝʣʝ? 

6. ʏʝʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʨʝʤʷ ʩʨʘʙʘʪʳʚʘʥʠʷ ʠ ʚʦʟʚʨʘʪʘ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʨʝʣʝ ʠ ʢʘʢʠʤ 

ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʵʪʦʪ ʧʘʨʘʤʝʪʨ? 

7. ʂʘʢʦʚʘ ʢʦʥʩʪʨʫʢʮʠʷ ʨʝʣʝ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʪʠʧʦʚ ʈʇ-340 ʠ ʈɺʄ? 

8. ʂʘʢʦʚ ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʧʦʣʷʨʠʟʦʚʘʥʥʦʛʦ ʨʝʣʝ, ʤʘʛʥʠʪʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʨʝʣʝ? 

ʇʦʯʝʤʫ ʦʥʠ ʨʝʘʛʠʨʫʶʪ ʥʘ ʥʘʧʨʘʚʣʝʥʠʝ ʪʦʢʘ ʚ ʦʙʤʦʪʢʝ? 

9. ʏʝʤ ʦʙʲʷʩʥʷʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ʚʨʝʤʝʥʠ ʩʨʘʙʘʪʳʚʘʥʠʷ ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʨʝʣʝ ʪʠʧʘ 

ʈʊ-80 ʦʪ ʪʦʢʘ ʚ ʝʛʦ ʦʙʤʦʪʢʝ? 

10. ʂʘʢ ʠʟʤʝʥʷʝʪʩʷ ʚʨʘʱʘʶʱʠʡ ʤʦʤʝʥʪ ʚ ʨʝʣʝ ʥʘʧʨʘʚʣʝʥʠʷ ʤʦʱʥʦʩʪʠ ʧʨʠ ʠʟʤʝʥʝ-

ʥʠʠ ʫʛʣʘ ʩʜʚʠʛʘ ʬʘʟ ʤʝʞʜʫ ʧʦʜʚʝʜʝʥʥʳʤʠ ʢ ʥʝʤʫ ʪʦʢʦʤ ʠ ʥʘʧʨʷʞʝʥʠʝʤ? 

11. ʂʘʢʦʚ ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʨʝʣʝ ʩ ʤʘʛʥʠʪʦʫʧʨʘʚʣʷʝʤʳʤʠ ʢʦʥʪʘʢʪʘʤʠ, ʢʘʢʦʚʳ ʝʛʦ 
ʦʩʥʦʚʥʳʝ ʜʦʩʪʦʠʥʩʪʚʘ? 

12. ʂʘʢ ʤʦʞʥʦ ʩʨʘʚʥʠʪʴ ʜʚʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʚʝʣʠʯʠʥʳ ʧʦ ʤʦʜʫʣʶ? 

13. ʂʘʢʠʝ ʩʧʦʩʦʙʳ ʚʳʧʦʣʥʝʥʠʷ ʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ɺʳ ʟʥʘʝʪʝ? 

14. ʉʪʘʪʠʯʝʩʢʠʝ ʨʝʣʝ ʪʦʢʘ, ʥʘʧʨʷʞʝʥʠʷ, ʤʦʱʥʦʩʪʠ, ʫʩʪʨʦʡʩʪʚʦ ʠ ʨʘʙʦʪʘ (ʈʉʊ, ʈʉʅ, 

PCM, ʈɺʆ) 

15. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʘʢʠʭ ʦʨʛʘʥʦʚ ʈɿ ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʥʘʣʦʛʦʚʳʝ ʀʄʉ, ʘ ʜʣʷ ʢʘʢʠʭ ï 

ʮʠʬʨʦʚʳʝ? 

16. ʇʨʝʠʤʫʱʝʩʪʚʘ ʈɿ, ʚʳʧʦʣʥʝʥʥʳʭ ʥʘ ʙʘʟʝ ʀʄʉ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʣʝʢʪʨʦʤʝʭʘʥʠ-

ʯʝʩʢʠʤʠ ʨʝʣʝ. 

17. ʆʩʦʙʝʥʥʦʩʪʠ ʮʠʬʨʦʚʳʭ ʨʝʣʝ ʠ ʠʭ ʥʘʩʪʨʦʡʢʘ. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʮʠʬʨʦʚʳʭ 
(ʧʨʦʛʨʘʤʤʥʳʭ) ʟʘʱʠʪ. ʊʨʝʙʦʚʘʥʠʷ ʢ ɸʎʇ. 

3. ʈʝʣʝʡʥʘʷ ʟʘʱʠʪʘ ʠ ʘʚʪʦʤʘʪʠʢʘ ʚ ʩʠʩʪʝʤʘʭ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ 

3.1. ɿʘʱʠʪʘ ʧʣʘʚʢʠʤʠ ʧʨʝʜʦʭʨʘʥʠʪʝʣʷʤʠ ʠ ʘʚʪʦʤʘʪʘʤʠ 

ʅʘʟʥʘʯʝʥʠʝ ʧʨʝʜʦʭʨʘʥʠʪʝʣʝʡ, ʘʚʪʦʤʘʪʦʚ. ʀʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɺʳʙʦʨ 

ʧʨʝʜʦʭʨʘʥʠʪʝʣʝʡ ʠ ʘʚʪʦʤʘʪʦʚ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʠ ʩʝʣʝʢʪʠʚ-

ʥʦ ʜʝʡʩʪʚʫʶʱʝʡ ʟʘʱʠʪʳ. ʆʙʣʘʩʪʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ. [1, 2, 4] 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ 

ʇʨʝʜʦʭʨʘʥʠʪʝʣʴ (ʘʚʪʦʤʘʪ) ʩʦʚʤʝʱʘʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʬʫʥʢʮʠʠ ʚʳ-

ʢʣʶʯʘʪʝʣʷ ʠ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ. ʆʩʥʦʚʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʝʛʦ ʷʚʣʷʶʪ-

ʩʷ: ʥʦʤʠʥʘʣʴʥʳʡ ʪʦʢ ʧʣʘʚʢʦʡ ʚʩʪʘʚʢʠ Iɺʉʥʦʤ; ʥʦʤʠʥʘʣʴʥʳʡ ʪʦʢ ʧʨʝʜʦʭʨʘ-

ʥʠʪʝʣʷ Iʇʈʥʦʤ; ʧʨʝʜʝʣʴʥʳʡ ʪʦʢ ʦʪʢʣʶʯʝʥʠʷ ʧʨʝʜʦʭʨʘʥʠʪʝʣʷ Iʇʈʦʪʢʣ; ʟʘʱʠʪ-

ʥʘʷ (ʚʨʝʤʷʪʦʢʦʚʘʷ) ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʝʜʦʭʨʘʥʠʪʝʣʷ. ʇʨʠ ʚʳʙʦʨʝ ʧʨʝʜʦ-

ʭʨʘʥʠʪʝʣʷ ʩʣʝʜʫʝʪ ʠʩʭʦʜʠʪʴ ʠʟ ʫʩʣʦʚʠʷ ʝʛʦ ʥʘʜʝʞʥʦʡ ʨʘʙʦʪʳ ʚ ʘʚʘʨʠʡʥʳʭ 

ʠ ʥʦʨʤʘʣʴʥʳʭ ʨʝʞʠʤʘʭ, ʘ ʧʣʘʚʢʘʷ ʚʩʪʘʚʢʘ ʥʝ ʜʦʣʞʥʘ ʧʝʨʝʛʦʨʘʪʴ ʧʨʠ ʢʨʘʪ-

ʢʦʚʨʝʤʝʥʥʳʭ ʧʝʨʝʛʨʫʟʢʘʭ ʟʘʱʠʱʘʝʤʦʛʦ ʦʙʲʝʢʪʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʣʷ ʩʝʣʝʢ-
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ʪʠʚʥʦʡ ʨʘʙʦʪʳ ʧʨʝʜʦʭʨʘʥʠʪʝʣʝʡ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʠʨʘʪʴ ʧʣʘʚʢʠʝ ʚʩʪʘʚʢʠ ʩ 

ʥʦʤʠʥʘʣʴʥʳʤʠ ʪʦʢʘʤʠ, ʦʪʣʠʯʘʶʱʠʤʠʩʷ ʧʦ ʰʢʘʣʝ, ʠʣʠ ʩʦʚʤʝʱʘʪʴ ʟʘʱʠʪ-

ʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʅʝʜʦʩʪʘʪʢʠ ʧʨʝʜʦʭʨʘʥʠʪʝʣʷ (ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʟʘʱʠʪ-

ʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʚʳʧʦʣʥʠʪʴ ʟʘʱʠʪʫ ʦʪ 

ʧʝʨʝʛʨʫʟʢʠ ʠ ʜʨ.) ʦʛʨʘʥʠʯʠʚʘʶʪ ʦʙʣʘʩʪʴ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

ɸʚʪʦʤʘʪʳ ʩʥʘʙʞʘʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ 

ï ʨʘʩʮʝʧʠʪʝʣʝʤ, ʢʦʪʦʨʦʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʘʚʪʦʤʘʪʘ ʚʳʧʦʣʥʷʝʪʩʷ ʚ 

ʚʠʜʝ ʪʦʢʦʚʦʡ ʦʪʩʝʯʢʠ ʠʣʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʦʢʦʚʦʡ ʟʘʱʠʪʳ. ʇʨʠ ʤʘʣʳʭ ʪʦ-

ʢʘʭ ʘʚʪʦʤʘʪ ʦʪʢʣʶʯʘʝʪʩʷ ʩ ʚʳʜʝʨʞʢʦʡ ʚʨʝʤʝʥʠ, ʘ ʧʨʠ ʙʦʣʴʰʠʭ ï ʤʛʥʦʚʝʥ-

ʥʦ. ɿʘʱʠʪʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʘʚʪʦʤʘʪʘ (ʨʘʩʮʝʧʠʪʝʣʠ) ʧʦʟʚʦʣʷʶʪ ʚʳʧʦʣʥʠʪʴ 

ʪʦʢʦʚʫʶ ʟʘʱʠʪʫ ʙʝʟ ʊʊ ʠ ʙʝʟ ʦʧʝʨʘʪʠʚʥʦʛʦ ʪʦʢʘ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʦ-

ʭʨʘʥʠʪʝʣʷʤʠ ʘʚʪʦʤʘʪʳ ʠʤʝʶʪ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʝ ʟʘʱʠʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʠ ʧʨʦʠʟʚʦʜʷʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʪʢʣʶʯʝʥʠʝ ʚʩʝʭ ʪʨʝʭ ʬʘʟ ʟʘʱʠʱʘʝʤʦʛʦ ʵʣʝ-

ʤʝʥʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ ʷʚʣʷʶʪʩʷ ʘʧʧʘʨʘʪʘʤʠ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʩ ʠʭ ʧʦʤʦʱʴʶ ʚʳʧʦʣʥʷʪʴ ʩʭʝʤʳ ʩʝʪʝʚʦʡ ʘʚʪʦʤʘʪʠʢʠ. 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ 

1. ʂʘʢʦʚʦ ʥʘʟʥʘʯʝʥʠʝ ʧʨʝʜʦʭʨʘʥʠʪʝʣʷ ʠ ʘʚʪʦʤʘʪʘ? 

2. ʇʦʯʝʤʫ ʥʝ ʫʜʘʝʪʩʷ ʚʩʶʜʫ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʠʪʴ ʧʨʝʜʦʭʨʘʥʠʪʝʣʠ ʠ ʘʚʪʦʤʘʪʳ ʜʣʷ 
ʟʘʱʠʪʳ ʦʪ ʢ.ʟ.? 

3. ʂʘʢ ʚʳʙʠʨʘʶʪʩʷ ʧʨʝʜʦʭʨʘʥʠʪʝʣʠ ʠ ʘʚʪʦʤʘʪʳ? 

4. ʂʘʢ   ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ   ʩʝʣʝʢʪʠʚʥʘʷ   ʨʘʙʦʪʘ   ʧʨʝʜʦʭʨʘʥʠʪʝʣʝʡ   ʠʣʠ ʘʚʪʦʤʘʪʦʚ? 

5. ʂʘʢʦʝ ʥʘʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʤʝʭʘʥʠʟʤ ʩʚʦʙʦʜʥʦʛʦ ʨʘʩʮʝʧʣʝʥʠʷ? 

6. ʂʘʢ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʘʷ ʚʳʜʝʨʞʢʘ ʚʨʝʤʝʥʠ ʩʨʘʙʘʪʳʚʘʥʠʷ ʘʚʪʦʤʘʪʘ? 

3.2. ʊʦʢʦʚʳʝ ʟʘʱʠʪʳ 

3.2.1.  ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʦʢʦʚʘʷ ʟʘʱʠʪʘ 

ʅʘʟʥʘʯʝʥʠʝ ʠ ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʦʢʦʚʦʡ ʟʘʱʠʪʳ 

(ʄʊɿ). ʉʭʝʤʳ ʠʩʧʦʣʥʝʥʠʷ ʟʘʱʠʪ. ʈʘʩʯʝʪ ʪʦʢʘ ʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʱʠʪʳ (Iʩʨ). 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ (kʯ) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʭʝʤʳ 

ʩʦʝʜʠʥʝʥʠʷ ʊʊ ʠ ʦʙʤʦʪʦʢ ʨʝʣʝ ʧʨʠ ʢ.ʟ. ʚ ʟʦʥʝ ʦʩʥʦʚʥʦʛʦ ʠ ʨʝʟʝʨʚʥʦʛʦ ʜʝʡ-

ʩʪʚʠʡ ʟʘʱʠʪʳ. 

ʉʝʣʝʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʤʘʢʩʠʤʘʣʴʥrʭ ʪʦʢʦʚʳʭ ʟʘʱʠʪ. ʆʧʨʝʜʝʣʝʥʠʝ 

ʚʨʝʤʝʥʠ ʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʱʠʪ, ʩʪʫʧʝʥʴ ʩʝʣʝʢʪʠʚʥʦʩʪʠ ȹt. 

ʆʮʝʥʢʘ ʠ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʄʊɿ. [1, 2, 3, 4, 5, 16, 21] 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ 

ʆʜʥʠʤ ʠʟ ʧʨʠʟʥʘʢʦʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢ.ʟ. ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʪʦʢʘ ʚ 

ʮʝʧʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʪʦʢʦʤ ʥʘʛʨʫʟʢʠ. ʕʪʦʪ ʧʨʠʟʥʘʢ ʧʦʣʦ-

ʞʝʥ ʚ ʦʩʥʦʚʫ ʨʘʙʦʪʳ ʟʘʱʠʪ, ʥʘʟʳʚʘʝʤʳʭ ʪʦʢʦʚʳʤʠ. ʆʥʠ ʜʝʣʷʪʩʷ ʥʘ ʤʘʢʩʠ-

ʤʘʣʴʥʳʝ ʪʦʢʦʚʳʝ ʟʘʱʠʪʳ ʠ ʪʦʢʦʚʳʝ ʦʪʩʝʯʢʠ. ʆʩʥʦʚʥʦʝ ʦʪʣʠʯʠʝ ʤʝʞʜʫ 

ʵʪʠʤʠ ʟʘʱʠʪʘʤʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʧʦʩʦʙʝ ʦʙʝʩʧʝʯʝʥʠʷ ʩʝʣʝʢʪʠʚʥʦʩʪʠ. ʉʝ-

ʣʝʢʪʠʚʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʄʊɿ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʚʳʜʝʨʞʢʠ ʚʨʝʤʝʥʠ. 

ɺʳʜʝʨʞʢʘ ʚʨʝʤʝʥʠ ʩʨʘʙʘʪʳʚʘʥʠʷ ʄʊɿ tʩʨ ʚʳʙʠʨʘʝʪʩʷ ʧʦ ʪʘʢ ʥʘʟʳʚʘʝʤʦʤʫ 

ʩʪʫʧʝʥʯʘʪʦʤʫ ʧʨʠʥʮʠʧʫ, ʠʩʧʦʣʴʟʫʷ ʩʪʫʧʝʥʴ ʩʝʣʝʢʪʠʚʥʦʩʪʠ ȹt. ɿʘʱʠʪʘ ʧʨʠ-



13 

 

ʭʦʜʠʪ ʚ ʜʝʡʩʪʚʠʝ, ʝʩʣʠ ʪʦʢ ʚ ʟʘʱʠʱʝʥʥʦʤ ʵʣʝʤʝʥʪʝ ʧʨʝʚʳʰʘʝʪ ʝʝ ʪʦʢ ʩʨʘ-

ʙʘʪʳʚʘʥʠʷ. ʄʊɿ ʥʝ ʜʦʣʞʥʘ ʩʨʘʙʘʪʳʚʘʪʴ ʧʨʠ ʩʘʤʦʟʘʧʫʩʢʝ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝ-

ʣʝʡ ʧʦʩʣʝ ʣʠʢʚʠʜʘʮʠʠ ʚʥʝʰʥʝʛʦ ʢ.ʟ. ʠʣʠ ʧʦʩʣʝ ɸʇɺ ʟʘʱʠʱʘʝʤʦʡ ʣʠʥʠʠ. ɺ 

ʪʦ ʞʝ ʚʨʝʤʷ ʦʥʘ ʜʦʣʞʥʘ ʥʘʜʝʞʥʦ ʨʘʙʦʪʘʪʴ ʧʨʠ ʢ.ʟ. ʥʝ ʪʦʣʴʢʦ ʥʘ ʩʚʦʝʤ 

ʫʯʘʩʪʢʝ (ʟʦʥʘ ʦʩʥʦʚʥʦʛʦ ʜʝʡʩʪʚʠʷ), ʥʦ ʠ ʥʘ ʩʦʩʝʜʥʝʤ (ʟʦʥʘ ʨʝʟʝʨʚʥʦʛʦ ʜʝʡ-

ʩʪʚʠʷ) ʧʨʠ ʦʪʢʘʟʝ ʟʘʱʠʪʳ ʠʣʠ ʚʳʢʣʶʯʘʪʝʣʷ ʵʪʦʛʦ ʫʯʘʩʪʢʘ. ʏʫʚʩʪʚʠʪʝʣʴ-

ʥʦʩʪʴ ʄʊɿ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ (kʯ), ʦʧʨʝ-

ʜʝʣʷʝʤʳʤ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʤʠʥʠʤʘʣʴʥʦʛʦ ʪʦʢʘ ʚ ʨʝʣʝ ʧʨʠ ʤʝʪʘʣʣʠʯʝʩʢʦʤ 

ʢ.ʟ. ʚ ʢʦʥʮʝ ʟʘʱʠʱʘʝʤʦʡ ʟʦʥʳ ʢ ʪʦʢʫ ʩʨʘʙʘʪʳʚʘʥʠʷ ʨʝʣʝ. ʅʫʞʥʦ ʫʤʝʪʴ 

ʦʮʝʥʠʪʴ kʯ ʨʘʟʣʠʯʥʳʭ ʩʭʝʤ ʟʘʱʠʪʳ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʢ.ʟ. ʜʦ ʠ ʟʘ ʩʠʣʦ-

ʚʳʤ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʤ ʩ ʩʦʝʜʠʥʝʥʠʝʤ ʦʙʤʦʪʦʢ Y/ȹ ʠ Y/Y ʩ ʟʘʟʝʤʣʝʥʥʦʡ 

ʥʝʡʪʨʘʣʴʶ. 

ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʯʝʪʘ ʄʊɿ ʩ 

ʜʝʰʫʥʪʠʨʦʚʘʥʠʝʤ ʢʘʪʫʰʝʢ ʦʪʢʣʶʯʝʥʠʷ ʚʳʢʣʶʯʘʪʝʣʝʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ 

ʨʘʟʣʠʯʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʊʊ ʧʨʠ ʨʘʙʦʪʝ ʚ ʨʝʞʠʤʘʭ ʜʦ ʠ ʧʦʩʣʝ ʩʨʘʙʘʪʳ-

ʚʘʥʠʷ ʜʝʰʫʥʪʠʨʫʶʱʠʭ ʨʝʣʝ. ʅʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ 

ʄʊɿ. ʎʠʬʨʦʚʳʝ ʟʘʱʠʪʳ ʠ ʠʭ ʠʩʧʦʣʥʝʥʠʝ. 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ 

1. ʀʟ ʢʘʢʠʭ ʦʨʛʘʥʦʚ ʩʦʩʪʦʠʪ ʄʊɿ, ʢʘʢʦʚʘ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʟʘʱʠʪʳ? 

2. ʂʘʢ ʚʳʙʠʨʘʶʪʩʷ ʪʦʢ ʩʨʘʙʘʪʳʚʘʥʠʷ ʠ ʚʨʝʤʷ ʩʨʘʙʘʪʳʚʘʥʠʷ ʄʊɿ? 

3. ʂʘʢ ʦʧʨʝʜʝʣʠʪʴ kʯ ʟʘʱʠʪʳ ʧʨʠ ʢ.ʟ. ʥʘ ʟʘʱʠʱʘʝʤʦʤ ʠ ʨʝʟʝʨʚʠʨʫʝʤʦʤ ʫʯʘʩʪʢʘʭ? 

4. ʂʘʢʠʤ  ʦʙʨʘʟʦʤ  ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ  ʩʝʣʝʢʪʠʚʥʦʩʪʴ  ʜʝʡʩʪʚʠʷ ʄʊɿ  ʩ ʟʘʚʠʩʠʤʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ? 

5. ʂʘʢ ʨʘʙʦʪʘʝʪ ʟʘʱʠʪʘ ʧʦ ʩʭʝʤʝ ʩ ʜʝʰʫʥʪʠʨʦʚʘʥʠʝʤ ʢʘʪʫʰʝʢ ʦʪʢʣʶʯʝʥʠʷ ʚʳʢʣʶ-
ʯʘʪʝʣʝʡ? 

6. ʂʘʢʦʚʘ ʚʝʢʪʦʨʥʘʷ ʜʠʘʛʨʘʤʤʘ ʪʦʢʦʚ ʚ ʤʝʩʪʝ ʫʩʪʘʥʦʚʢʠ ʟʘʱʠʪʳ ʧʨʠ ʜʚʫʭʬʘʟʥʦʤ 

ʢ.ʟ. ʟʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʤ ʩ ʩʦʝʜʠʥʝʥʠʝʤ ʦʙʤʦʪʦʢ Y/ȹ, ʧʨʠ ʦʜʥʦʬʘʟʥʦʤ ʢ.ʟ. ʟʘ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʤ ʩ ʩʦʝʜʠʥʝʥʠʝʤ ʦʙʤʦʪʦʢ Y/Y ʩ ʟʘʟʝʤʣʝʥʥʦʡ ʥʝʡʪʨʘʣʴʶ? 

7. ʂʘʢʦʚʳ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʄʊɿ? 

8. ʆʩʦʙʝʥʥʦʩʪʴ ʄʊɿ ʩ ʧʫʩʢʦʤ ʧʦ ʥʘʧʨʷʞʝʥʠʶ. 

9. ʆʩʦʙʝʥʥʦʩʪʠ ʄʊɿ ʩ ʤʘʛʥʠʪʥʳʤʠ ʜʘʪʯʠʢʘʤʠ. 

10. ʎʠʬʨʦʚʳʝ ʪʦʢʦʚʳʝ ʟʘʱʠʪʳ, ʚʳʧʫʩʢʘʝʤʳʝ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʈʦʩʩʠʠ. 

3.2.2. ʊʦʢʦʚʳʝ ʦʪʩʝʯʢʠ 

ʅʘʟʥʘʯʝʥʠʝ ʠ ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ. ɺʳʙʦʨ ʪʦʢʘ ʩʨʘʙʘʪʳʚʘʥʠʷ ʤʛʥʦʚʝʥ-

ʥʦʡ ʦʪʩʝʯʢʠ. ʅʝʩʝʣʝʢʪʠʚʥʳʝ ʦʪʩʝʯʢʠ. ʆʪʩʝʯʢʠ ʥʘ ʣʠʥʠʷʭ ʩ ʜʚʫʩʪʦʨʦʥʥʠʤ 

ʧʠʪʘʥʠʝʤ. ʆʪʩʝʯʢʘ ʩ ʚʳʜʝʨʞʢʦʡ ʚʨʝʤʝʥʠ. ʊʦʢʦʚʘʷ ʩʪʫʧʝʥʯʘʪʘʷ ʟʘʱʠʪʘ, ʦʙ-

ʣʘʩʪʴ ʝʝ ʧʨʠʤʝʥʝʥʠʷ. [1, 2, 3, 4] 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʝʣʝʢʪʠʚʥʦʩʪʠ ʤʛʥʦʚʝʥʥʦʡ ʪʦʢʦʚʦʡ ʦʪʩʝʯʢʠ (ʊʆ) ʝʝ 

ʪʦʢ ʩʨʘʙʘʪʳʚʘʥʠʷ ʚʳʙʠʨʘʝʪʩʷ ʙʦʣʴʰʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʪʦʢʘ, ʧʨʦʭʦʜʷʱʝʛʦ 

ʧʦ ʟʘʱʠʱʘʝʤʦʡ ʣʠʥʠʠ ʧʨʠ ʢ.ʟ. ʚ ʢʦʥʮʝ ʣʠʥʠʠ. ʆʧʨʝʜʝʣʝʥʠʝ ʪʦʢʘ ʩʨʘʙʘʪʳ-

ʚʘʥʠʷ ʟʘʱʠʪʳ ʧʨʦʠʟʚʦʜʷʪ, ʠʩʭʦʜʷ ʠʟ ʜʝʡʩʪʚʫʶʱʝʛʦ ʟʥʘʯʝʥʠʷ ʧʝʨʠʦʜʠʯʝ-

ʩʢʦʡ ʩʣʘʛʘʶʱʝʡ ʥʘʯʘʣʴʥʦʛʦ ʪʦʢʘ ʪʨʝʭʬʘʟʥʦʛʦ ʢ.ʟ. (ʜʣʷ ʚʨʝʤʝʥʠ t=0). ʇʦ-
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ʵʪʦʤʫ ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʨʘʙʦʪʫ ʟʘʱʠʪʳ ʘʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʣʘʛʘ-

ʶʱʝʡ ʚ ʧʝʨʚʠʯʥʦʤ ʪʦʢʝ. ɿʦʥʘ ʜʝʡʩʪʚʠʷ ʊʆ ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʨʘʬʠʯʝʩʢʠ ʧʨʠ 

ʧʦʩʪʨʦʝʥʠʠ ʟʘʚʠʩʠʤʦʩʪʠ ʪʦʢʘ ʢ.ʟ. ʦʪ ʜʣʠʥʳ ʣʠʥʠʠ Iʢ.ʟ.=f(lʃʕʇ) . ʇʦʩʢʦʣʴʢʫ 

ʊʆ ʠʤʝʝʪ ʤʝʨʪʚʫʶ ʟʦʥʫ, ʦʥʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʩʥʦʚʥʦʡ ʟʘʱʠʪʦʡ. 

ʆʜʥʘʢʦ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʦʪʩʝʯʢʘ ʣʠʥʠʡ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʦʩʥʦʚ-

ʥʦʡ ʟʘʱʠʪʦʡ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʟʘʱʠʪʝ ʚ ʩʭʝʤʝ "ʙʣʦʢ ʃʕʇ ï ʪʨʘʥʩʬʦʨʤʘʪʦʨ", 

ʛʜʝ ʚ ʟʦʥʫ ʟʘʱʠʪʳ ʚʭʦʜʠʪ ʚʩʷ ʃʕʇ ʠ ʧʝʨʚʠʯʥʘʷ ʩʪʦʨʦʥʘ ʩʠʣʦʚʦʛʦ ʪʨʘʥʩ-

ʬʦʨʤʘʪʦʨʘ ʧʨʠ ʢ.ʟ. ʟʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʤ. 

ʊʆ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʠ ʥʘ ʣʠʥʠʷʭ ʩ ʜʚʫʩʪʦʨʦʥʥʠʤ ʧʠʪʘʥʠʝʤ. 

ʂʦʤʧʣʝʢʪʳ ʟʘʱʠʪʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ ʟʘʱʠʱʘʝʤʦʡ ʣʠʥʠʠ. 

ʊʦʢ ʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʱʠʪʳ ʵʪʠʭ ʢʦʤʧʣʝʢʪʦʚ ʚʳʙʠʨʘʝʪʩʷ ʦʜʠʥʘʢʦʚʳʤ, ʨʘʚ-

ʥʤr ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʪʦʢʫ ʚʥʝʰʥʝʛʦ ʢ.ʟ., ʘ ʪʘʢʞʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʨʘʚʥʠ-

ʪʝʣʴʥʦʛʦ ʪʦʢʘ ʧʨʠ ʢʘʯʘʥʠʷʭ ʚ ʩʠʩʪʝʤʝ. 

ʆʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʦʪʩʝʯʢʠ ʩ ʚʳʜʝʨʞʢʦʡ ʚʨʝʤʝʥʠ - ʟʘʱʠʪʘ ʟʦʥʳ, ʚ 

ʢʦʪʦʨʫʶ ʚʭʦʜʠʪ ʢʦʥʝʮ ʟʘʱʠʱʘʝʤʦʛʦ ʫʯʘʩʪʢʘ ʠ ʰʠʥʳ ʧʨʠʝʤʥʦʡ ʧʦʜʩʪʘʥ-

ʮʠʠ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʨʘʙʘʪʳʚʘʥʠʷ ʧʨʠ ʂɿ ʥʘ ʩʤʝʞʥʦʤ ʵʣʝʤʝʥʪʝ ʟʦʥʘ 

ʠ ʚʨʝʤʷ ʜʝʡʩʪʚʠʷ ʦʪʩʝʯʢʠ ʩ ʚʳʜʝʨʞʢʦʡ ʚʨʝʤʝʥʠ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʟʦʥʦʡ ʠ 

ʚʨʝʤʝʥʝʤ ʜʝʡʩʪʚʠʷ ʤʛʥʦʚʝʥʥʦʡ ʦʪʩʝʯʢʠ ʩʤʝʞʥʦʛʦ ʵʣʝʤʝʥʪʘ. 

ɽʩʣʠ ʥʘ ʣʠʥʠʠ ʫʩʪʘʥʦʚʠʪʴ ʤʛʥʦʚʝʥʥʫʶ ʊʆ, ʦʪʩʝʯʢʫ ʩ ʚʳʜʝʨʞʢʦʡ 

ʚʨʝʤʝʥʠ ʠ ʄʊɿ, ʪʦ ʧʦʣʫʯʠʤ ʪʨʝʭʩʪʫʧʝʥʯʘʪʫʶ ʪʦʢʦʚʫʶ ʟʘʱʠʪʫ. ʅʫʞʥʦ 

ʟʥʘʪʴ ʚʳʙʦʨ ʧʘʨʘʤʝʪʨʦʚ ʩʨʘʙʘʪʳʚʘʥʠʷ ʠ ʫʤʝʪʴ ʦʮʝʥʠʪʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 

ʢʘʞʜʦʡ ʠʟ ʩʪʫʧʝʥʝʡ ʟʘʱʠʪʳ. ʎʠʬʨʦʚʳʝ ʟʘʱʠʪʳ ʠ ʠʭ ʠʩʧʦʣʥʝʥʠʝ. 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ 

1. ʂʘʢ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʝʣʝʢʪʠʚʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʤʛʥʦʚʝʥʥʦʡ ʊʆ? 

2. ʉ ʢʘʢʦʡ ʮʝʣʴʶ ʧʨʠʤʝʥʷʶʪʩʷ ʥʝʩʝʣʝʢʪʠʚʥʳʝ ʊʆ? 

3. ʂʘʢ ʚʳʙʠʨʘʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʩʨʘʙʘʪʳʚʘʥʠʷ ʦʪʩʝʯʢʠ ʩ ʚʳʜʝʨʞʢʦʡ ʚʨʝʤʝʥʠ ʠ ʢʘʢʦ-

ʚʘ ʟʦʥʘ ʠʭ ʜʝʡʩʪʚʠʷ? 

4. ʂʘʢ ʚʳʙʠʨʘʝʪʩʷ ʪʦʢ ʩʨʘʙʘʪʳʚʘʥʠʷ ʊʆ ʥʘ ʣʠʥʠʷʭ ʩ ʜʚʫʩʪʦʨʦʥʥʠʤ ʧʠʪʘʥʠʝʤ? 

5. ʂʘʢʦʚʳ ʥʝʜʦʩʪʘʪʢʠ ʊʆ ʠ ʢʘʢ ʦʥʠ ʫʩʪʨʘʥʷʶʪʩʷ ʚ ʪʨʝʭʩʪʫʧʝʥʯʘʪʦʡ ʪʦʢʦʚʦʡ ʟʘʱʠ-
ʪʝ? 

6. ʇʦʯʝʤʫ ʧʨʠ ʨʘʩʯʝʪʝ ʪʦʢʘ ʩʨʘʙʘʪʳʚʘʥʠʷ ʢʘʢ ʤʛʥʦʚʝʥʥʦʡ ʊʆ, ʪʘʢ ʠ ʊʆ ʩ ʚʳʜʝʨʞ-

ʢʦʡ ʚʨʝʤʝʥʠ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ kʚʦʟ? 

7. ʂʘʢ ʚʳʙʠʨʘʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʩʨʘʙʘʪʳʚʘʥʠʷ ʚʩʝʭ ʩʪʫʧʝʥʝʡ ʪʨʝʭʩʪʫʧʝʥʯʘʪʦʡ ʪʦʢʦ-

ʚʦʡ ʟʘʱʠʪʳ, ʢʘʢ ʧʨʦʚʝʨʷʝʪʩʷ ʠʭ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ? 

 

3.2.3.  ʊʦʢʦʚʘʷ ʥʘʧʨʘʚʣʝʥʥʘʷ ʟʘʱʠʪʘ 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʦʢʦʚʘʷ ʥʘʧʨʘʚʣʝʥʥʘʷ ʟʘʱʠʪʘ: ʩʭʝʤʥʦʝ ʠʩʧʦʣʥʝʥʠʝ, 

ʨʘʩʯʝʪ ʠ ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ.  90Á ʩʭʝʤʘ ʚʢʣʶʯʝʥʠʷ ʨʝʣʝ ʥʘʧʨʘʚʣʝʥʠʷ ʤʦʱ-

ʥʦʩʪʠ ʥʘ ʤʝʞʜʫʬʘʟʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʠ ʪʦʢʠ ʬʘʟ. ʊʦʢʦʚʳʝ ʥʘʧʨʘʚʣʝʥʥʳʝ ʦʪ-

ʩʝʯʢʠ. ʉʝʣʝʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʥʘʧʨʘʚʣʝʥʥʳʭ ʟʘʱʠʪ. ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʪʦ-

ʢʦʚʦʡ ʥʘʧʨʘʚʣʝʥʥʦʡ ʟʘʱʠʪʳ. [1, 2, 3, 4] 
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ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ 

ʊʦʢʦʚʦʡ ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘʟʳʚʘʶʪ ʟʘʱʠʪʫ, ʨʝʘʛʠʨʫʶʱʫʶ ʥʘ ʟʥʘʯʝʥʠʝ 

ʪʦʢʘ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʤʦʱʥʦʩʪʠ ʢ.ʟ. ʚ ʤʝʩʪʝ ʝʝ ʫʩʪʘʥʦʚʢʠ. ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ 

ʟʘʱʠʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʦʢʦʚʫʶ ʟʘʱʠʪʫ, ʜʦʧʦʣʥʝʥʥʫʶ ʨʝʣʝ ʥʘʧʨʘʚʣʝ-

ʥʠʷ ʤʦʱʥʦʩʪʠ. ʆʥʘ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʩʣʦʞʥʳʭ ʩʝʪʷʭ ï ʩʝʪʷʭ ʩ ʜʚʫʩʪʦʨʦʥʥʠʤ 

ʧʠʪʘʥʠʝʤ, ʘ ʪʘʢʞʝ ʚ ʢʦʣʴʮʝʚʳʭ ʩʝʪʷʭ ʩ ʦʜʥʠʤ ʠʩʪʦʯʥʠʢʦʤ ʧʠʪʘʥʠʷ. ʂʦʤ-

ʧʣʝʢʪʳ ʟʘʱʠʪʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ ʟʘʱʠʱʘʝʤʦʡ ʣʠʥʠʠ ʠ 

ʧʨʠʭʦʜʷʪ ʚ ʜʝʡʩʪʚʠʝ, ʝʩʣʠ ʤʦʱʥʦʩʪʴ ʢ.ʟ. ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʢʦʤʧʣʝʢʪʦʚ 

ʥʘʧʨʘʚʣʝʥʘ  ʦʪ  ʰʠʥ  ʚ  ʟʘʱʠʱʘʝʤʫʶ  ʣʠʥʠʶ,   ʘ  ʪʦʢ  ʧʨʝʚʳʰʘʝʪ  ʪʦʢ ʩʨʘ-

ʙʘʪʳʚʘʥʠʷ. ɺʳʜʝʨʞʢʘ ʚʨʝʤʝʥʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʪʦʢʦʚʳʭ ʥʘʧʨʘʚʣʝʥʥʳʭ ʟʘ-

ʱʠʪ ʚʳʙʠʨʘʶʪʩʷ ʧʦ ʚʩʪʨʝʯʥʦ-ʩʪʫʧʝʥʯʘʪʦʤʫ ʧʨʠʥʮʠʧʫ. ʇʨʠ ʚʳʙʦʨʝ ʪʦʢʘ 

ʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʱʠʪʳ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʫʯʠʪʳʚʘʶʪʩʷ ʪʝ ʞʝ ʦʩʥʦʚʥʳʝ ʫʩʣʦ-

ʚʠʷ, ʯʪʦ ʠ ʜʣʷ ʄʊɿ. ʆʜʥʘʢʦ ʠʤʝʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʚʳʙʦʨʝ ʪʦʢʘ ʩʨʘʙʘʪʳ-

ʚʘʥʠʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʘʱʠʪʳ ʚ ʢʦʣʴʮʝʚʳʭ ʩʝʪʷʭ, ʘ ʪʘʢʞʝ ʚ ʩʝʪʠ ʩ ʛʣʫ-

ʭʦʟʘʟʝʤʣʝʥʥʦʡ ʥʝʡʪʨʘʣʴʶ, ʩ ʢʦʪʦʨʳʤʠ ʩʣʝʜʫʝʪ ʨʘʟʦʙʨʘʪʴʩʷ. 

ʇʦʜ ʩʭʝʤʦʡ ʚʢʣʶʯʝʥʠʷ ʨʝʣʝ ʥʘʧʨʘʚʣʝʥʠʷ ʤʦʱʥʦʩʪʠ ʧʦʥʠʤʘʝʪʩʷ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʩʦʯʝʪʘʥʠʝ ʬʘʟ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ, ʧʦʜʚʦʜʠʤʳʭ ʢ ʝʛʦ ʦʙʤʦʪ-

ʢʘʤ. ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʘ 90Á ʩʭʝʤʘ ʚʢʣʶʯʝʥʠʷ ʨʝʣʝ. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʩʚʦʡʩʪʚ ʩʭʝʤʳ ʥʝʦʙʭʦʜʠʤʦ ʫʤʝʪʴ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʨʝ-

ʣʝ ʥʘʧʨʘʚʣʝʥʠʷ ʤʦʱʥʦʩʪʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʢ.ʟ. 

ɺʳʧʦʣʥʝʥʠʝ ʥʘʧʨʘʚʣʝʥʥʦʡ ʦʪʩʝʯʢʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠ ʚʳʙʦʨʝ ʝʝ 

ʪʦʢʘ ʩʨʘʙʘʪʳʚʘʥʠʷ ʫʯʠʪʳʚʘʪʴ ʪʦʣʴʢʦ ʪʦʢ ʚʥʝʰʥʝʛʦ ʢ.ʟ. ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʜʝʡ-

ʩʪʚʠʷ ʝʝ ʨʝʣʝ ʤʦʱʥʦʩʪʠ. ɺ ʵʪʦʤ ʦʩʥʦʚʥʦʝ ʦʪʣʠʯʠʝ ʥʘʧʨʘʚʣʝʥʥʦʡ ʦʪʩʝʯʢʠ 

ʦʪ ʥʝʥʘʧʨʘʚʣʝʥʥʦʡ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʥʘʧʨʘʚʣʝʥʥʳʭ ʪʦʢʦʚʳʭ ʟʘʱʠʪ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʤʝʨʪ-

ʚʦʡ ʟʦʥr, ʦʧʨʝʜʝʣʷʝʤʦʡ ʤʠʥʠʤʘʣʴʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ ʧʨʠ ʪʨʝʭʬʘʟʥʦʤ ʢ.ʟ. 

ʚʙʣʠʟʠ ʤʝʩʪʘ ʫʩʪʘʥʦʚʢʠ ʟʘʱʠʪʳ. 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ 

1. ʂʘʢʦʚ ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʪʦʢʦʚʦʡ ʥʘʧʨʘʚʣʝʥʥʦʡ ʟʘʱʠʪʳ? 

2. ʏʝʤ ʦʪʣʠʯʘʝʪʩʷ ʚʳʙʦʨ ʪʦʢʘ ʩʨʘʙʘʪʳʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥʥʳʭ ʟʘʱʠʪ (ʄʊɿ ʠ ʊʆ) ʦʪ 

ʥʝʥʘʧʨʘʚʣʝʥʥʳʭ? 

3. ɺ ʢʘʢʠʭ ʪʦʯʢʘʭ ʢʦʣʴʮʝʚʦʡ ʩʝʪʠ ʩ ʦʜʥʠʤ ʠʩʪʦʯʥʠʢʦʤ ʧʠʪʘʥʠʷ, ʘ ʪʘʢʞʝ ʩʝʪʠ ʩ ʜʚʫ-
ʩʪʦʨʦʥʥʠʤ ʧʠʪʘʥʠʝʤ ʤʦʞʥʦ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʫʩʪʘʥʦʚʢʠ ʨʝʣʝ ʥʘʧʨʘʚʣʝʥʠʷ ʤʦʱʥʦ-

ʩʪʠ? 

4. ʂʘʢ ʨʘʩʩʯʠʪʘʪʴ ʚʳʜʝʨʞʢʠ ʚʨʝʤʝʥʠ ʥʘʧʨʘʚʣʝʥʥʳʭ ʟʘʱʠʪ? 

5. ʏʝʤ ʦʙʫʩʣʦʚʣʝʥʦ ʥʘʣʠʯʠʝ ʤʝʨʪʚʦʡ ʟʦʥʳ ʪʦʢʦʚʳʭ ʥʘʧʨʘʚʣʝʥʥʳʭ ʟʘʱʠʪ, ʢʘʢ ʦʥʘ 
ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ, ʧʨʠ ʢʘʢʠʭ ʚʠʜʘʭ ʢ.ʟ. ʚʦʟʥʠʢʘʝʪ? 

3.3. ɿʘʱʠʪʘ ʦʪ ʟʘʤʳʢʘʥʠʡ ʥʘ ʟʝʤʣʶ ʚ ʩʝʪʷʭ ʩ ʛʣʫʭʦʟʘʟʝʤʣʝʥʥʦʡ 

ʥʝʡʪʨʘʣʴʶ 

ʄʊɿ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (ʥʘʧʨʘʚʣʝʥʥʘʷ ʠ ʥʝʥʘʧʨʘʚʣʝʥʥʘʷ). 

ʉʪʫʧʝʥʯʘʪʘʷ ʪʦʢʦʚʘʷ ʟʘʱʠʪʘ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ʉʭʝʤʘ ʚʢʣʶʯʝ-

ʥʠʷ ʨʝʣʝ ʥʘʧʨʘʚʣʝʥʠʷ ʤʦʱʥʦʩʪʠ. ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʩʯʝʪʘ ʪʦʢʦʚʳʭ ʦʪʩʝʯʝʢ 

ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. [1, 2, 3, 4] 
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ʉ ʛʣʫʭʦʟʘʟʝʤʣʝʥʥʳʤʠ ʥʝʡʪʨʘʣʷʤʠ ʨʘʙʦʪʘʶʪ ʩʝʪʠ ʥʘʧʨʷʞʝʥʠʝʤ 

110ʢɺ ʠ ʚʳʰʝ. ɼʣʷ ʟʘʱʠʪʳ ʣʠʥʠʡ ʵʪʠʭ ʩʝʪʝʡ ʦʪ ʢ.ʟ. ʥʘ ʟʝʤʣʶ ʦʢʘʟʳʚʘʝʪʩʷ 

ʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʪʜʝʣʴʥʳʡ ʢʦʤʧʣʝʢʪ ʨʝʣʝ. ʈʝʣʝ ʪʦʢʘ 

ʟʘʱʠʪʳ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʬʠʣʴʪʨʫ ʪʦʢʦʚ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ʉʣʝ-

ʜʦʚʘʪʝʣʴʥʦ, ʟʘʱʠʪʘ ʨʝʘʛʠʨʫʝʪ ʪʦʣʴʢʦ ʥʘ ʢ.ʟ., ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʪʦʢʘʤʠ 

ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ɺ ʦʩʪʘʣʴʥʦʤ ʩʭʝʤʘ ʟʘʱʠʪʳ ʘʥʘʣʦʛʠʯʥʘ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʤʳʤ ʚʳʰʝ ʩʭʝʤʘʤ ʄʊɿ ʠ ʊʆ ʦʪ ʤʝʞʜʫʬʘʟʥʳʭ ʢ.ʟ. 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʟʘʱʠʪʘ ʚʳʧʦʣʥʷʝʪʩʷ ʩʪʫʧʝʥʯʘʪʦʡ. ʊʦʢ ʩʨʘʙʘʪʳʚʘʥʠʷ 

ʄʊɿ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʪʩʪʨʘʠʚʘʝʪʩʷ ʦʪ ʪʦʢʘ ʥʝʙʘʣʘʥʩʘ Iʥʙ ʚ 

ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ, ʝʩʣʠ ʚʳʜʝʨʞʢʠ ʚʨʝʤʝʥʠ t0, ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʱʠʪʳ, 

ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʜʝʡʩʪʚʠʷ tʤʬ ʟʘʱʠʪ ʦʪ ʤʝʞʜʫʬʘʟʥʳʭ ʢ.ʟ., ʫʩʪʘʥʦʚʣʝʥʥʳʭ 

ʥʘ ʩʣʝʜʫʶʱʝʤ ʫʯʘʩʪʢʝ. ɽʩʣʠ t0 < tʤʬ, ʪʦ ʟʘʱʠʪʫ ʥʫʞʥʦ ʦʪʩʪʨʘʠʚʘʪʴ ʦʪ Iʥʙ 

ʧʨʠ ʪʨʝʭʬʘʟʥʦʤ ʢ.ʟ. ʚ ʥʘʯʘʣʝ ʩʣʝʜʫʶʱʝʛʦ ʫʯʘʩʪʢʘ. ʅʘʣʠʯʠʝ Iʥʙ ʚ ʩʠʤʤʝʪ-

ʨʠʯʥʳʭ ʨʝʞʠʤʘʭ ʦʙʫʩʣʦʚʣʝʥʦ ʥʝʨʘʚʝʥʩʪʚʦʤ ʪʦʢʦʚ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ ʊʊ. 

ɺʨʝʤʷ ʜʝʡʩʪʚʠʷ ʟʘʱʠʪʳ ʚʳʙʠʨʘʝʪʩʷ ʧʦ ʩʪʫʧʝʥʯʘʪʦʤʫ ʧʨʠʥʮʠʧʫ ȹt, ȹt ï 

ʩʪʫʧʝʥʴ ʩʝʣʝʢʪʠʚʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʦʙʳʯʥʦ ʧʦʣʫʯʘʝʪʩʷ t0 < tʤʬ. 

ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʠ ʫʩʣʦʚʠʷ ʥʘʩʪʨʦʡʢʠ ʦʪʩʝʯʝʢ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʠ ʪʘʢʠʝ ʞʝ, ʢʘʢ ʠ ʦʪʩʝʯʝʢ, ʨʝʘʛʠʨʫʶʱʠʭ ʥʘ ʧʦʣʥʳʝ 

ʪʦʢʠ ʬʘʟ. 

ɺ ʩʝʪʷʭ ʩ ʜʚʫʤʷ ʠ ʙʦʣʝʝ ʟʘʟʝʤʣʝʥʥʳʤʠ ʥʝʡʪʨʘʣʷʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ 

ʚ ʨʘʟʥʳʭ ʪʦʯʢʘʭ ʩʝʪʠ, ʧʨʠʤʝʥʷʶʪʩʷ ʥʘʧʨʘʚʣʝʥʥʳʝ ʟʘʱʠʪʳ. ʂ ʦʨʛʘʥʫ 

ʥʘʧʨʘʚʣʝʥʠʷ ʤʦʱʥʦʩʪʠ ʧʦʜʚʦʜʷʪʩʷ 3U0 ʠ 3I0. ʊʦʢ ʩʨʘʙʘʪʳʚʘʥʠʷ ʤʛʥʦʚʝʥ-

ʥʳʭ ʦʪʩʝʯʝʢ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʧʘʨʘʣʣʝʣʴʥʳʭ ʣʠʥʠʷʭ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʠ-

ʨʘʪʴ ʩ ʫʯʝʪʦʤ ʥʘʣʠʯʠʷ ʚʟʘʠʤʦʠʥʜʫʢʮʠʠ. 

ʅʘʧʨʘʚʣʝʥʥʳʝ ʟʘʱʠʪʳ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʝ ʠʤʝʶʪ ʤʝʨʪ-

ʚʦʡ ʟʦʥʳ ʧʦ ʥʘʧʨʷʞʝʥʠʶ, ʪʘʢ ʢʘʢ 3U0 ʤʘʢʩʠʤʘʣʴʥʦ ʚ ʤʝʩʪʝ ʢ.ʟ. ʠ ʨʘʚʥʦ ʥʫ-

ʣʶ ʚ ʟʘʟʝʤʣʝʥʥʦʡ ʥʝʡʪʨʘʣʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ. ʎʠʬʨʦʚʳʝ ʟʘʱʠʪʳ ʠ ʠʭ ʠʩ-

ʧʦʣʥʝʥʠʝ. 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ 

1. ʅʘ    ʢʘʢʦʤ    ʧʨʠʥʮʠʧʝ    ʨʘʙʦʪʘʝʪ    ʪʦʢʦʚʘʷ    ʟʘʱʠʪʘ    ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-
ʥʦʩʪʠ? 

2. ʂʘʢ ʚʣʠʷʶʪ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 3I0 ʩʭʝʤʳ ʩʦʝʜʠʥʝʥʠʷ ʦʙʤʦʪʦʢ ʠ ʨʝʞʠʤʳ ʨʘʙʦʪʳ 

ʥʝʡʪʨʘʣʝʡ ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ? 

3. ɺ ʢʘʢʠʭ ʩʣʫʯʘʷʭ ʧʨʠʤʝʥʷʶʪʩʷ ʥʘʧʨʘʚʣʝʥʥʳʝ ʪʦʢʦʚʳʝ ʟʘʱʠʪʳ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦ-
ʚʘʪʝʣʴʥʦʩʪʠ? 

4. ʇʦʯʝʤʫ ʨʝʣʝ ʥʘʧʨʘʚʣʝʥʠʷ ʤʦʱʥʦʩʪʠ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʝ ʠʤʝʝʪ 

ʤʝʨʪʚʦʡ ʟʦʥʳ? 

5. ʂʘʢ ʚʳʙʠʨʘʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʩʨʘʙʘʪʳʚʘʥʠʷ ʪʨʝʭʩʪʫʧʝʥʯʘʪʦʡ ʪʦʢʦʚʦʡ ʟʘʱʠʪʳ 
(ʥʘʧʨʘʚʣʝʥʥʦʡ) ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ ʢʘʢ ʧʨʦʚʝʨʷʝʪʩʷ ʯʫʚʩʪʚʠʪʝʣʴ-

ʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʩʪʫʧʝʥʝʡ ʟʘʱʠʪʳ? 

6. ʂʘʢʦʚʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʱʠʪʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʦʢʦʚʦʡ ʟʘʱʠ-

ʪʦʡ ʦʪ ʤʝʞʜʫʬʘʟʥʳʭ ʢ.ʟ.? 

7. ʂʘʢʦʚʘ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʪʦʢʦʚʦʡ ʟʘʱʠʪʳ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ? 

8. ʂʘʢ ʨʘʩʩʯʠʪʘʪʴ ʪʦʢ 3I0 ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʢ.ʟ. ʥʘ ʟʝʤʣʶ? 
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9. ʂʘʢ ʦʧʨʝʜʝʣʠʪʴ 3I0 ʚ ʤʝʩʪʝ ʫʩʪʘʥʦʚʢʠ ʟʘʱʠʪʳ ʧʨʠ ʢ.ʟ. ʥʘ ʟʝʤʣʶ ʚ ʫʜʘʣʝʥʥʦʡ 

ʪʦʯʢʝ? 

3.4. ɿʘʱʠʪʘ ʦʪ ʟʘʤʳʢʘʥʠʡ ʥʘ ʟʝʤʣʶ ʚ ʩʝʪʷʭ ʩ ʠʟʦʣʠʨʦʚʘʥʥʦʡ 

ʥʝʡʪʨʘʣʴʶ 

ʉʭʝʤʘ ʟʘʤʝʱʝʥʠʷ ʜʣʷ ʘʥʘʣʠʟʘ ʨʝʞʠʤʘ ʟʘʤʳʢʘʥʠʷ ʬʘʟʳ ʥʘ ʟʝʤʣʶ. 

ʊʦʢʠ ʠ ʥʘʧʨʷʞʝʥʠʷ ʧʨʠ ʟʘʤʳʢʘʥʠʷʭ ʥʘ ʟʝʤʣʶ. ʆʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʟʘ-

ʱʠʪʝ. ʇʨʠʥʮʠʧʳ ʚʳʧʦʣʥʝʥʠʷ ʟʘʱʠʪʳ ʦʪ ʟʘʤʳʢʘʥʠʡ ʥʘ ʟʝʤʣʶ. ʇʨʠʥʮʠʧ 

ʨʘʙʦʪʳ ʬʠʣʴʪʨʦʚ ʥʘʧʨʷʞʝʥʠʷ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (ʌʅʅʇ) ʠ 

ʬʠʣʴʪʨʦʚ ʪʦʢʘ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (ʌʊʅʇ). ʈʘʟʤʝʱʝʥʠʝ ʟʘʱʠʪ ʠ 

ʚʳʙʦʨ ʝʝ ʧʘʨʘʤʝʪʨʦʚ ʩʨʘʙʘʪʳʚʘʥʠʷ. ɿʘʱʠʪʘ ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʡ ʩʝʪʠ. [1, 2, 

3, 11, 13, 19]. 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ 

ɺ ʩʝʪʷʭ ʩ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʥʝʡʪʨʘʣʴʶ ʟʘʤʳʢʘʥʠʷ ʦʜʥʦʡ ʬʘʟʳ ʥʘ ʟʝʤʣʶ 

ʥʝ ʚʳʟʳʚʘʝʪ ʢ.ʟ., ʪʘʢ ʢʘʢ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʕɼʉ ʧʦʚʨʝʞʜʝʥʥʦʡ ʬʘʟʳ ʥʝ ʰʫʥʪʠ-

ʨʫʝʪʩʷ ʥʘʢʦʨʦʪʢʦ, ʘ ʪʦʣʴʢʦ ʟʘʢʦʨʘʯʠʚʘʝʪʩʷ ʝʤʢʦʩʪʴʶ (ʬʘʟʘ ï ʟʝʤʣʷ) ʵʪʦʡ 

ʬʘʟʳ. ɺʦʟʥʠʢʘʶʱʠʡ ʧʨʠ ʵʪʦʤ ʚ ʤʝʩʪʝ ʧʦʚʨʝʞʜʝʥʠʷ ʪʦʢ ʟʘʤʳʢʘʝʪʩʷ ʯʝʨʝʟ 

ʝʤʢʦʩʪʴ ʧʨʦʚʦʜʦʚ "ʟʜʦʨʦʚʳʭ" ʬʘʟ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʝʤʣʠ ʠ ʠʤʝʝʪ ʥʝʙʦʣʴʰʫʶ 

ʚʝʣʠʯʠʥʫ (ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʘʤʧʝʨ). ʇʦʵʪʦʤʫ ʩʥʠʞʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ 

ʚ ʩʝʪʠ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. ʆʜʥʘʢʦ ʬʘʟʥʦʝ ʥʘʧʨʷʞʝʥʠʝ "ʟʜʦʨʦʚʳʭ" ʬʘʟ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʟʝʤʣʠ ʧʦʚʳʰʘʝʪʩʷ ʜʦ ʤʝʞʜʫʬʘʟʥʦʛʦ. ʃʠʥʝʡʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʦʩʪʘ-

ʶʪʩʷ ʥʝʠʟʤʝʥʥʳʤʠ. ʏʪʦʙʳ ʚʩʝ ʵʪʦ ʫʩʚʦʠʪʴ ʠ ʧʨʝʜʩʪʘʚʠʪʴ ʥʘʛʣʷʜʥʦ, ʥʫʞʥʦ 

ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʚʝʢʪʦʨʥʳʭ ʜʠʘʛʨʘʤʤʘʭ ʪʦʢʦʚ ʠ ʥʘʧʨʷʞʝʥʠʡ ʚ ʥʦʨʤʘʣʴʥʦʤ ʠ 

ʥʝʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʘʭ. 

ʆʜʥʦʬʘʟʥʦʝ ʟʘʤʳʢʘʥʠʝ ʥʘ ʟʝʤʣʶ ʥʝ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʨʘʙʦʪʝ ʧʦʪʨʝʙʠ-

ʪʝʣʝʡ ʠ ʥʝ ʥʘʨʫʰʘʝʪ ʩʠʥʭʨʦʥʥʦʡ ʨʘʙʦʪʳ ʛʝʥʝʨʘʪʦʨʦʚ. ʇʦʵʪʦʤʫ ʚ ʦʪʣʠʯʠʝ 

ʦʪ ʢ.ʟ. ʟʘʤʳʢʘʥʠʷ ʥʘ ʟʝʤʣʶ ʥʝ ʪʨʝʙʫʶʪ ʥʝʤʝʜʣʝʥʥʦʡ ʣʠʢʚʠʜʘʮʠʠ. ʆʜʥʘʢʦ 

ʵʪʦʪ ʚʠʜ ʧʦʚʨʝʞʜʝʥʠʷ ʩʦʟʜʘʝʪ ʧʝʨʝʥʘʧʨʷʞʝʥʠʝ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʘʩ-

ʥʦʩʪʴ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘʨʫʰʝʥʠʷ ʠʟʦʣʷʮʠʠ "ʟʜʦʨʦʚʳʭ" ʬʘʟ ʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʝʨʝʭʦʜʘ ʦʜʥʦʬʘʟʥʦʛʦ ʟʘʤʳʢʘʥʠʷ ʚ ʤʝʞʜʫʬʘʟʥʦʝ ʢ.ʟ. ɿʘʱʠʪʫ ʦʪ ʨʘʩʩʤʘʪ-

ʨʠʚʘʝʤʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʧʨʠʥʷʪʦ ʚʳʧʦʣʥʷʪʴ ʩ ʜʝʡʩʪʚʠʝʤ ʥʘ ʩʠʛʥʘʣ. 

ʀʟʚʝʩʪʥʘ ʦʙʱʘʷ ʩʝʣʝʢʪʠʚʥʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ ʟʘʤʳʢʘʥʠʷ ʥʘ ʟʝʤʣʶ ʚ ʩʝ-

ʪʠ ʙʝʟ ʫʢʘʟʘʥʠʷ ʧʦʚʨʝʞʜʝʥʥʦʛʦ ʫʯʘʩʪʢʘ, ʨʝʘʛʠʨʫʶʱʘʷ ʥʘ ʧʦʷʚʣʝʥʠʝ (3U0). 

ɺ ʢʘʯʝʩʪʚʝ ʩʝʣʝʢʪʠʚʥʳʭ ʟʘʱʠʪ ʦʪ ʟʘʤʳʢʘʥʠʡ ʥʘ ʟʝʤʣʶ, ʫʢʘʟʳʚʘʶʱʠʭ ʧʦ-

ʚʨʝʞʜʝʥʥʳʡ ʫʯʘʩʪʦʢ, ʧʨʠʤʝʥʷʶʪʩʷ ʪʦʢʦʚʳʝ, ʨʝʘʛʠʨʫʶʱʠʝ ʥʘ 3I0. ɼʣʷ ʚʳ-

ʧʦʣʥʝʥʠʷ ʟʘʱʠʪʳ ʚ ʢʘʯʝʩʪʚʝ ʬʠʣʴʪʨʘ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʩʧʦʣʴ-

ʟʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʡ ʊʊ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (ʊʊʅʇ) ʦʩʦʙʦʡ ʢʦʥ-

ʩʪʨʫʢʮʠʠ. ɺ ʪʘʢʦʤ ʦʜʥʦʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʤ ʬʠʣʴʪʨʝ, ʚʳʧʦʣʥʷʝʤʦʤ ʩ ʧʦ-

ʤʦʱʴʶ ʊʊʅʇ, ʪʦʢ 3I0 ʧʦʣʫʯʘʝʪʩʷ ʤʘʛʥʠʪʥʳʤ ʩʫʤʤʠʨʦʚʘʥʠʝʤ ʦʪ ʧʝʨʚʠʯ-

ʥʳʭ ʪʦʢʦʚ ʪʨʝʭ ʬʘʟ. 

ʅʫʞʥʦ ʫʩʚʦʠʪʴ, ʯʪʦ ʪʦʢ 3I0 ʚ ʧʦʚʨʝʞʜʝʥʥʦʤ ʧʨʠʩʦʝʜʠʥʝʥʠʠ (ʬʠʜʝʨʝ) 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʦʢʘ 3I0 ʚ ʥʝʧʦʚʨʝʞʜʝʥʥʳʭ ʬʠʜʝʨʘʭ ʘʙʩʦʣʶʪʥʳʤ ʟʥʘʯʝʥʠʝʤ 

ʠ ʥʘʧʨʘʚʣʝʥʠʝʤ. 
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ɽʩʣʠ   ʩʦʙʩʪʚʝʥʥʳʝ  ʝʤʢʦʩʪʥʳʝ   ʪʦʢʠ   ʥʫʣʝʚʦʡ   ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʦʪʜʝʣʴʥʳʭ ʧʨʠʩʦʝʜʠʥʝʥʠʡ ʩʦʠʟʤʝʨʠʤʳ ʩ ʧʦʣʥʳʤ ʝʤʢʦʩʪʥʳʤ ʪʦʢʦʤ ʩʝʪʠ, 

ʪʦ ʪʦʢʦʚʘʷ ʟʘʱʠʪʘ ʥʝʧʨʠʤʝʥʠʤʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘʧʨʘʚʣʝʥ-

ʥʳʝ ʟʘʱʠʪʳ. ɺ ʢʘʯʝʩʪʚʝ ʧʦʜʚʝʜʝʥʥʳʭ ʢ ʨʝʣʝ ʥʘʧʨʘʚʣʝʥʠʷ ʤʦʱʥʦʩʪʠ ʚʝʣʠ-

ʯʠʥ ʠʩʧʦʣʴʟʫʶʪʩʷ 3U0 ʠ 3I0. ʅʫʞʥʦ ʭʦʨʦʰʦ ʫʩʚʦʠʪʴ ʚʳʙʦʨ ʧʘʨʘʤʝʪʨʦʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ   ʟʘʱʠʪ,   ʧʨʦʚʝʨʢʫ   ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ   ʠ   ʨʘʟʤʝʱʝʥʠʝ 

ʢʦʤʧʣʝʢʪʦʚ ʟʘʱʠʪʳ, ʢʘʢ ʜʣʷ ʨʘʜʠʘʣʴʥʳʭ ʩʝʪʝʡ, ʪʘʢ ʠ ʜʣʷ ʢʦʣʴʮʝʚʳʭ. 

ʀʥʦʛʜʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʟʘʱʠʪʳ, ʨʝʘʛʠʨʫʶʱʠʝ ʥʘ ʪʦʢʠ ʥʝʫʩʪʘʥʦʚʠʚʰʝ-

ʛʦʩʷ ʨʝʞʠʤʘ, ʘ ʪʘʢʞʝ ʥʘ ʚʳʩʰʠʝ ʛʘʨʤʦʥʠʯʝʩʢʠʝ ʚ ʪʦʢʝ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʠ. 

ɺ ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʳʭ ʩʝʪʷʭ ʨʝʟʫʣʴʪʠʨʫʶʱʠʡ ʪʦʢ 3I0 ʧʦʚʨʝʞʜʝʥʥʦʛʦ 

ʫʯʘʩʪʢʘ   ʩʦʜʝʨʞʠʪ   ʙʦʣʴʰʝ   ʛʘʨʤʦʥʠʢ,   ʯʝʤ   ʪʦʢ   ʚ   ʥʝʧʦʚʨʝʞʜʝʥʥʳʭ 

ʧʨʠʩʦʝʜʠʥʝʥʠʷʭ. ʀʤʝʥʥʦ ʥʘ ʵʪʦʤ ʨʘʟʣʠʯʠʠ ʦʩʥʦʚʘʥʳ ʟʘʱʠʪʳ ʚ ʪʘʢʠʭ ʩʝ-

ʪʷʭ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘʰʝʣ ʧʨʠʤʝʥʝʥʠʝ ʩʧʦʩʦʙ ʟʘʱʠʪʳ ʩ ʥʘʣʦʞʝʥʥʳʤ 

ʪʦʢʦʤ ʯʘʩʪʦʪʦʡ  ʙʦʣʝʝ 50 ɻʮ. ʎʠʬʨʦʚʳʝ ʟʘʱʠʪʳ ʠ ʠʭ ʠʩʧʦʣʥʝʥʠʝ. 

 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ 

1. ɺ   ʯʝʤ   ʟʘʢʣʶʯʘʝʪʩʷ   ʦʩʥʦʚʥʘʷ   ʦʩʦʙʝʥʥʦʩʪʴ   ʟʘʱʠʪʳ   ʩʝʪʝʡ   ʩ ʠʟʦʣʠʨʦʚʘʥʥʦʡ 
ʥʝʡʪʨʘʣʴʶ? 

2. ʇʦʩʪʨʦʡʪʝ ʚʝʢʪʦʨʥʳʝ ʜʠʘʛʨʘʤʤʳ ʪʦʢʦʚ ʠ ʥʘʧʨʷʞʝʥʠʡ ʚ ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ ʠ 

ʧʨʠ ʟʘʤʳʢʘʥʠʷʭ ʥʘ ʟʝʤʣʶ. 

3. ʂʘʢʠʝ ʧʨʠʥʮʠʧʳ ʜʝʡʩʪʚʠʷ ʟʘʱʠʪ ʦʪ ʟʘʤʳʢʘʥʠʡ ʥʘ ʟʝʤʣʶ ɺʳ ʟʥʘʝʪʝ? 

4. ʂʘʢʠʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʦʙʣʘʜʘʶʪ ʪʨʝʭʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʝ ʬʠʣʴʪʨʳ ʪʦʢʦʚ 3I0? 

5. ɺ ʯʝʤ ʧʨʝʠʤʫʱʝʩʪʚʦ ʦʜʥʦʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʭ ʬʠʣʴʪʨʦʚ 3I0? 

6.  ʂʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʠʩʢʣʶʯʠʪʴ ʚʣʠʷʥʠʝ ʪʦʢʦʚ, ʧʨʦʭʦʜʷʱʠʭ ʧʦ ʙʨʦʥʝ ʢʘʙʝ-

ʣʝʡ, ʥʘ ʨʘʙʦʪʫ ʟʘʱʠʪʳ? 

7. ɺ   ʢʘʢʠʭ   ʩʣʫʯʘʷʭ   ʠʩʧʦʣʴʟʫʝʪʩʷ   ʥʘʧʨʘʚʣʝʥʥʘʷ   ʟʘʱʠʪʘ   ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘ-
ʪʝʣʴʥʦʩʪʠ? 

8. ʅʘ ʢʘʢʠʭ ʧʨʠʥʮʠʧʘʭ ʦʩʥʦʚʘʥʘ ʟʘʱʠʪʘ ʦʪ ʟʘʤʳʢʘʥʠʷ ʥʘ ʟʝʤʣʶ ʚ ʢʦʤʧʝʥʩʠʨʦʚʘʥ-
ʥʳʭ ʩʝʪʷʭ? 

9.  ʂʘʢ ʨʘʙʦʪʘʶʪ ʟʘʱʠʪʳ, ʨʝʘʛʠʨʫʶʱʠʝ ʥʘ ʚʳʩʰʠʝ ʛʘʨʤʦʥʠʯʝʩʢʠʝ (ʋʉɿ -2/2; ʋʉɿ 

ï ɿʄ)? 

10. ʂʘʢ ʫʩʪʨʦʝʥʦ ʨʝʣʝ ʥʘ ʀʄʉ ʈʊɿ - 51? 

11. ʅʘʧʨʘʚʣʝʥʥʳʝ ʟʘʱʠʪʳ: ʥʘʧʨʘʚʣʝʥʥʘʷ ʟʘʱʠʪʘ ɿɿʇ ʠ ʠʤʧʫʣʴʩʥʦʝ ʨʝʣʝ ʤʦʱʥʦʩʪʠ. 

12. ʂʘʢ ʨʘʙʦʪʘʶʪ ʟʘʱʠʪʳ, ʨʝʘʛʠʨʫʶʱʠʝ ʥʘ ʪʦʢʠ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ? 

13. ʂʘʢ ʫʩʪʨʦʝʥʳ ʧʨʠʙʦʨʳ ʧʦʠʩʢʘ ʪʦʯʢʠ ʟʘʤʳʢʘʥʠʷ "ʂʚʘʥʪ", "ʉʧʝʢʪʨ"? ʊʝʭʥʦʣʦʛʠʷ 

ʧʦʠʩʢʘ ʪʦʯʢʠ ʟʘʤʳʢʘʥʠʷ. 

3.5.  ɼʠʩʪʘʥʮʠʦʥʥʘʷ ʟʘʱʠʪʘ 

ʅʘʟʥʘʯʝʥʠʝ, ʦʙʱʠʝ ʧʨʠʥʮʠʧʳ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʟʘʱʠʪʳ. ʈʝʣʝ ʩʦʧʨʦ-

ʪʠʚʣʝʥʠʷ (ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʨʘʙʘʪʳʚʘʥʠʷ, ʧʨʠʥʮʠʧʳ ʚʳʧʦʣʥʝʥʠʷ, ʩʭʝʤʳ 

ʚʢʣʶʯʝʥʠʷ). ʇʫʩʢʦʚʳʝ ʦʨʛʘʥʳ. ʉʭʝʤʳ ʟʘʱʠʪʳ. ɺʳʙʦʨ ʫʩʪʘʚʦʢ ʜʠʩʪʘʥʮʠ-

ʦʥʥʦʡ ʟʘʱʠʪʳ. [1, 2, 3, 5, 9, 11, 22]. 
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ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ 

ɺ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʟʘʱʠʪʝ ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʦʨʛʘʥ (ʨʝʣʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ) 

ʠʟʤʝʨʷʝʪ ʚʝʣʠʯʠʥʫ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʦʪʜʝʣʷʶʱʝʝ ʪʦʯʢʫ ʢ.ʟ. ʜʦ ʤʝʩʪʘ ʧʦʜ-

ʢʣʶʯʝʥʠʷ ʨʝʣʝ. ʕʪʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʨʘʩʩʪʦʷʥʠʶ (ʜʠʩʪʘʥ-

ʮʠʠ) ʜʦ ʪʦʯʢʠ ʢ.ʟ. ɺ ʢʘʯʝʩʪʚʝ ʤʝʨʳ ʜʠʩʪʘʥʮʠʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʟʘʱʠʪʘʭ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʚʝʣʠʯʠʥʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘ ʟʘʞʠʤʘʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʨʛʘʥʘ 

(ʨʝʣʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ) Zʨ=Uʨ/Iʨ, ʛʜʝ Up ʠ Ip ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘʧʨʷʞʝʥʠʝ, 

ʧʦʜʚʝʜʝʥʥʦʝ ʢ ʨʝʣʝ, ʠ ʪʦʢ, ʢʦʪʦʨʳʤ ʦʥʦ ʦʙʪʝʢʘʝʪʩʷ. ɺ ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ Zp ʠʤʝʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʚʝʣʠʯʠʥʫ ʠ ʫʤʝʥʴʰʘʝʪʩʷ ʧʦ ʤʝʨʝ 

ʧʨʠʙʣʠʞʝʥʠʷ ʪʦʯʢʠ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʢ ʤʝʩʪʫ ʫʩʪʘʥʦʚʢʠ ʟʘʱʠʪʳ ʠʟ-ʟʘ 

ʩʥʠʞʝʥʠʷ Up ʠ ʫʚʝʣʠʯʝʥʠʷ Ip. ʇʨʠ ʵʪʦʤ ʫʤʝʥʴʰʘʪʁ ʠ ʚʨʝʤʷ ʩʨʘʙʘʪʳʚʘʥʠʷ 

ʟʘʱʠʪʳ. ʇʨʠʤʝʥʷʶʪ ʪʨʠ ʩʪʫʧʝʥʠ ʚʳʜʝʨʞʢʠ ʚʨʝʤʝʥʠ. 

ʊʘʢ ʢʘʢ  Zp ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʦʡ ʚʝʣʠʯʠʥʦʡ, ʪʦ ʨʘʙʦʪʫ ʨʝʣʝ ʩʦʧʨʦ-

ʪʠʚʣʝʥʠʷ ʫʜʦʙʥʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚ ʦʩʷʭ R, jX. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʨʘʙʘʪʳʚʘʥʠʷ 

ʨʝʣʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ ʢʦʤʧʣʝʢʩʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʝʦʤʝʪ-

ʨʠʯʝʩʢʦʝ ʤʝʩʪʦ ʪʦʯʝʢ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʫʩʣʦʚʠʶ Zp Ó Zʩʨ, ʛʜʝ Zʩʨ ʚʝʢʪʦʨ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʨʘʙʘʪʳʚʘʥʠʷ ʨʝʣʝ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʩʨʘʙʘʪʳʚʘʥʠʷ ʨʘʟʣʠʯʘʶʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʨʝʣʝ: ʥʝʥʘʧʨʘʚʣʝʥʥʦʝ ʨʝʣʝ ʧʦʣ-

ʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʨʝʣʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʨʝʣʝ ʩʦʧʨʦʪʠʚʣʝ-

ʥʠʷ ʩʦ ʩʤʝʱʝʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ, ʨʝʣʝ ʩ ʵʣʣʠʧʪʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʢʦʡ. ʅʝʦʙʭʦʜʠʤʦ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʧʨʠʥʮʠʧʘʭ ʚʳʧʦʣʥʝʥʠʷ ʨʝʣʝ ʩʦʧʨʦʪʠʚʣʝ-

ʥʠʷ. 

ʈʝʣʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦʜʢʣʶʯʘʶʪʩʷ ʢ ʊʊ ʠ ʊʅ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 

Zʨ ʙʳʣʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʨʘʩʩʪʦʷʥʠʶ ʜʦ ʤʝʩʪʘ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʠ ʥʝ 

ʟʘʚʠʩʝʣʦ ʦʪ ʚʠʜʘ ʧʦʚʨʝʞʜʝʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʚ ʟʘʱʠʪʘʭ, ʨʝʘʛʠʨʫʶʱʠʭ ʥʘ ʤʥʦ-

ʛʦʬʘʟʥʳʝ ʢʦʨʦʪʢʠʝ ʟʘʤʳʢʘʥʠʷ, ʨʝʣʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʢʣʶʯʘʶʪʩʷ ʥʘ ʣʠʥʝʡ-

ʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʠ ʨʘʟʥʦʩʪʠ ʬʘʟʥʳʭ ʪʦʢʦʚ, ʦʜʥʦʠʤʝʥʥʳʝ ʩ ʥʘʧʨʷʞʝʥʠʝʤ. 

ʋʢʘʟʘʥʥʦʝ ʫʩʣʦʚʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʠ ʧʨʠ ʢʦʨʦʪʢʠʭ ʟʘʤʳʢʘʥʠʷʭ ʥʘ ʟʝʤʣʶ (ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʜʚʦʡʥʳʭ ʟʘʤʳʢʘʥʠʷʭ ʥʘ ʟʝʤʣʶ), ʝʩʣʠ ʨʝʣʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʚʢʣʶʯʝʥʳ ʥʘ ʬʘʟʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʧʦ ʩʭʝʤʝ ʩ ʪʦʢʦʚʦʡ ʢʦʤʧʝʥʩʘʮʠʝʡ. 

ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʥʘʰʣʠ ʧʨʠʤʝʥʝʥʠʝ ʩʪʫʧʝʥʯʘʪʳʝ ʜʠʩʪʘʥ-

ʮʠʦʥʥʳʝ ʟʘʱʠʪʳ. ɼʠʩʪʘʥʮʠʦʥʥʳʝ ʟʘʱʠʪʳ ʘʥʘʣʦʛʠʯʥʳ ʪʦʢʦʚʳʤ ʥʘʧʨʘʚ-

ʣʝʥʥʳʤ ʟʘʱʠʪʘʤ, ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʦʪʣʠʯʘʷʩʴ ʦʪ ʥʠʭ ʨʝʘʛʠʨʫʶʱʠʤ ʦʨʛʘʥʦʤ. 

ʏʠʩʣʦ ʟʦʥ ʠ ʩʪʫʧʝʥʝʡ ʚʳʜʝʨʞʝʢ ʚʨʝʤʝʥʠ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʪʨʝʤʷ. 

ɺʳʙʦʨ ʫʩʪʘʚʦʢ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʟʘʱʠʪʳ ʩʚʦʜʠʪʩʷ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʩʦ-

ʧʨʦʪʠʚʣʝʥʠʷ ʩʨʘʙʘʪʳʚʘʥʠʷ ʠ ʚʨʝʤʝʥʠ ʩʨʘʙʘʪʳʚʘʥʠʷ ʢʘʞʜʦʡ ʠʟ ʪʨʝʭ ʩʪʫʧʝ-

ʥʝʡ ʝʝ. ʅʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚʣʠʷʥʠʝ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʧʦʜʧʠʪʦʢ ʥʘ ʟʘʤʝʨ 

ʨʝʣʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. ʉʣʝʜʫʝʪ ʨʘʟʦʙʨʘʪʴʩʷ ʩ ʧʨʠʥʮʠʧʘʤʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʙʣʦʢʠʨʦʚʦʢ ʦʪ ʢʘʯʘʥʠʡ. ʎʠʬʨʦʚʳʝ ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʠʟʤʝʨʝʥʠʷ. ʎʠʬʨʦʚʳʝ 

ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ. ʂʨʫʛʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʮʠʬʨʦʚʳʭ ʫʩʪʨʦʡʩʪʚ. 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ 

1. ɺ ʯʝʤ ʟʘʢʣʶʯʘʝʪʩʷ ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʟʘʱʠʪʳ? 
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2. ʂʘʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʤʝʝʪ ʜʠʩʪʘʥʮʠʦʥʥʘʷ ʟʘʱʠʪʘ ʧʝʨʝʜ ʪʦʢʦʚʳʤʠ? 

3. ʂʘʢ ʚʳʛʣʷʜʷʪ ʚ ʢʦʤʧʣʝʢʩʥʦʡ ʧʣʦʩʢʦʩʪʠ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʨʘʙʘ-
ʪʳʚʘʥʠʷ ʨʝʣʝ ʩʦʧʨʦʪʠʚʣʝʥʠʡ? 

4. ʋʢʘʞʠʪʝ ʧʨʠʥʮʠʧʳ ʚʳʧʦʣʥʝʥʠʷ ʨʝʣʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. 

5. ʂʘʢʠʝ ʩʭʝʤʳ ʚʢʣʶʯʝʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʦʨʛʘʥʦʚ ɺʳ ʟʥʘʝʪʝ? 

6. ʂʘʢʠʝ ʦʩʥʦʚʥʳʝ ʦʨʛʘʥʳ ʠʤʝʝʪ ʜʠʩʪʘʥʮʠʦʥʥʘʷ ʟʘʱʠʪʘ? 

7. ʂʘʢʦʚʦ ʥʘʟʥʘʯʝʥʠʝ ʧʫʩʢʦʚʳʭ ʦʨʛʘʥʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʟʘʱʠʪʳ? 

8. ʂʘʢ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʝʣʝʢʪʠʚʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʟʘʱʠʪʳ ʧʨʠ ʢʘʯʘʥʠʷʭ? 

9. ʂʘʢ ʜʦʩʪʠʛʘʝʪʩʷ ʩʝʣʝʢʪʠʚʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʧʝʨʚʦʡ ʩʪʫʧʝʥʠ ʟʘʱʠʪʳ? 

10. ʏʪʦ ʩʦʙʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʪʦʨʘʷ ʩʪʫʧʝʥʴ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʟʘʱʠʪʳ ʠ ʢʘʢ ʚʳʙʠʨʘʶʪ-

ʩʷ ʝʝ ʫʩʪʘʚʢʠ? 

11. ʂʘʢ ʚʣʠʷʶʪ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʧʦʜʧʠʪʢʠ ʥʘ ʚʝʣʠʯʠʥʫ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘ ʟʘʞʠʤʘʭ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ    ʦʨʛʘʥʘ?    ʏʪʦ    ʪʘʢʦʝ    ʢʦʵʬʬʠʮʠʝʥʪ ʪʦʢʦʨʘʩʧʨʝʜʝʣʝʥʠʷ? 

12. ʂʘʢ ʚʳʙʠʨʘʶʪʩʷ ʫʩʪʘʚʢʠ ʪʨʝʪʴʝʡ ʩʪʫʧʝʥʠ ʟʘʱʠʪʳ? 

13. ʇʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʮʠʬʨʦʚʳʭ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʟʘʱʠʪ. 

3.6. ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʪʦʢʦʚʳʝ ʟʘʱʠʪʳ 

ʅʘʟʥʘʯʝʥʠʝ ʠ ʚʠʜʳ ʟʘʱʠʪ. ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʧʨʦʜʦʣʴʥʦʡ ʜʠʬʬʝ-

ʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʥʘ ʧʨʠʤʝʨʝ ʟʘʱʠʪʳ ʃʕʇ. ʊʦʢ ʥʝʙʘʣʘʥʩʘ. ʅʘʩʪʨʦʡʢʘ 

ʧʨʦʜʦʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ. ʆʧʨʝʜʝʣʝʥʠʝ ʪʦʢʘ ʩʨʘʙʘʪʳʚʘʥʠʷ 

Iʩʨ. ʉʧʦʩʦʙʳ ʧʦʚʳʰʝʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʦʪʩʪʨʦʝʥʥʦʩʪʠ ʟʘʱʠʪʳ. ʇʦʧʝ-

ʨʝʯʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʪʦʢʦʚʘʷ ʟʘʱʠʪʘ. ʇʦʧʝʨʝʯʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ 

ʪʦʢʦʚʘʷ ʥʘʧʨʘʚʣʝʥʥʘʷ ʟʘʱʠʪʘ, ʝʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʚʳʙʦʨ ʫʩʪʘʚʦʢ ʠ ʧʨʦʚʝʨʢʘ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʉʭʝʤʳ ʠ ʦʙʣʘʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʧʝʨʝʯʥʳʭ ʜʠʬʬʝ-

ʨʝʥʮʠʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʥʳʭ ʟʘʱʠʪ. [1, 2, 3, 4, 16, 22] 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʪʦʢʦʚʳʝ ʟʘʱʠʪʳ ʷʚʣʷʶʪʩʷ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠ-

ʤʠ. ʀʭ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʧʨʦʜʦʣʴʥʳʝ ʠ ʧʦʧʝʨʝʯʥʳʝ. ʇʨʦʜʦʣɹʥʫʶ ʜʠʬʬʝ-

ʨʝʥʮʠʘʣʴʥʫʶ ʪʦʢʦʚʫʶ ʟʘʱʠʪʫ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʟʘʱʠʪʳ ʦʜʠʥʦʯʥʳʭ ʣʠʥʠʡ 

ʤʘʣʦʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ. ʇʨʠʥʮʠʧ ʝʝ ʜʝʡʩʪʚʠʷ ʦʩʥʦʚʘʥ ʥʘ ʩʨʘʚʥʝʥʠʠ ʚʝʣʠ-

ʯʠʥʳ ʠ ʬʘʟʳ ʪʦʢʦʚ ʦʜʥʦʠʤʝʥʥʳʭ ʬʘʟ ʧʦ ʢʦʥʮʘʤ ʟʘʱʠʱʘʝʤʦʡ ʣʠʥʠʠ. 

ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʘ ʩʭʝʤʘ ʩ ʮʠʨʢʫʣʠʨʫʶʱʠʤʠ ʪʦʢʘʤʠ, 

ʚ ʢʦʪʦʨʦʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʨʝʣʝ ʧʦʜʢʣʶʯʘʝʪʩʷ ʧʘʨʘʣʣʝʣʴʥʦ ʚʪʦʨʠʯʥʳʤ 

ʦʙʤʦʪʢʘʤ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ, ʩʦʝʜʠʥʝʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʧʨʠ ʧʦʤʦʱʠ 

ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʧʨʦʚʦʜʦʚ. ʅʝʨʘʚʝʥʩʪʚʦ ʚʪʦʨʠʯʥʳʭ ʪʦʢʦʚ ʚ ʧʣʝʯʘʭ ʜʠʬʬʝ-

ʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʚ ʨʝʣʝ ʪʦʢʘ, ʥʘʟʳʚʘʝʤʦʛʦ ʪʦ-

ʢʦʤ ʥʝʙʘʣʘʥʩʘ (Iʥʙ); ʪʦʢ ʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʱʠʪʳ Iʩʟ ʦʪʩʪʨʘʠʚʘʝʪʩʷ ʦʪ ʤʘʢʩʠ-

ʤʘʣʴʥʦʛʦ ʪʦʢʘ ʥʝʙʘʣʘʥʩʘ Iʥʙ ʚ ʨʘʩʯʝʪʥʦʤ ʨʝʞʠʤʝ. ʅʝʦʙʭʦʜʠʤʦ ʨʘʟʦʙʨʘʪʴʩʷ, 

ʢʘʢʠʝ ʧʨʠʯʠʥʳ ʧʨʠʚʦʜʷʪ ʢ ʧʦʷʚʣʝʥʠʶ Iʥʙ, ʢʘʢʠʝ ʬʘʢʪʦʨʳ ʚʣʠʷʶʪ ʥʘ ʝʛʦ ʚʝ-

ʣʠʯʠʥʫ, ʘ ʪʘʢʞʝ ʢʘʢ ʧʦʚʳʩʠʪʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ ʦʪʩʪʨʦʝʥʥʦʩʪʴ ʟʘʱʠʪʳ. 

ʅʫʞʥʦ ʟʥʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʜʦʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘ-

ʱʠʪʳ ʣʠʥʠʡ, ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. 

ʇʦʧʝʨʝʯʥʳʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʟʘʱʠʪʳ ʧʨʠʤʝʥʷʶʪʩʷ ʥʘ ʧʘʨʘʣʣʝʣʴ-

ʥʳʭ ʠʣʠ ʩʜʚʦʝʥʥʳʭ ʣʠʥʠʷʭ, ʠʤʝʶʱʠʭ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʜʠʥʘʢʦʚʳʝ ʩʦʧʨʦ-

ʪʠʚʣʝʥʠʷ. 
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ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʦʩʥʦʚʘʥ ʥʘ ʩʨʘʚʥʝʥʠʠ ʪʦʢʦʚ ʦʜʥʦʠʤʝʥʥʳʭ ʬʘʟ, 

ʧʨʦʪʝʢʘʶʱʠʭ ʧʦ ʦʙʝʠʤ ʣʠʥʠʷʤ ʚ ʤʝʩʪʝ ʫʩʪʘʥʦʚʢʠ ʟʘʱʠʪʳ. ʇʦʧʝʨʝʯʥʘʷ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʟʘʱʠʪʘ ʥʝ ʚʳʷʚʣʷʝʪ ʧʦʚʨʝʜʠʚʰʫʶʩʷ ʣʠʥʠʶ. ɺʚʝʜʝʥʠʝ ʚ 

ʩʭʝʤʫ ʟʘʱʠʪʳ ʨʝʣʝ ʥʘʧʨʘʚʣʝʥʠʷ ʤʦʱʥʦʩʪʠ ʫʩʪʨʘʥʷʝʪ ʫʢʘʟʘʥʥʳʡ ʥʝʜʦʩʪʘ-

ʪʦʢ. ʅʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ, ʢʘʢ ʚʳʙʠʨʘʝʪʩʷ Iʩʟ ʠ ʧʨʦʚʝʨʷʝʪʩʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 

ʧʦʧʝʨʝʯʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʡ ʟʘʱʠʪʳ, ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝ-

ʜʦʩʪʘʪʢʠ ʝʝ, ʩʭʝʤʳ ʠ ʦʙʣʘʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʎʠʬʨʦʚʦʝ ʠʩʧʦʣʥʝʥʠʝ ʜʠʬ-

ʬʝʨʝʥʮʠʘʣʴʥʳʭ ʟʘʠɦʪ. 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ 

1. ɺ ʯʝʤ ʟʘʢʣʶʯʘʝʪʩʷ ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʧʨʦʜʦʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʪʦʢʦʚʦʡ 

ʟʘʱʠʪʳ ʣʠʥʠʡ? 

2. ʂʘʢʦʚʳ  ʦʩʦʙʝʥʥʦʩʪʠ  ʚʳʧʦʣʥʝʥʠʷ  ʧʨʦʜʦʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ? 

3. ʇʨʠʯʠʥʳ ʧʦʷʚʣʝʥʠʷ Iʥʙ ʚ ʨʝʣʝ? 

4. ʂʘʢʠʝ ʬʘʢʪʦʨʳ ʚʣʠʷʶʪ ʥʘ ʚʝʣʠʯʠʥʫ Iʥʙ? 

5. ʂʘʢ ʤʦʞʥʦ ʧʦʚʳʩʠʪʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ ʦʪʩʪʨʦʝʥʥʦʩʪʴ ʧʨʦʜʦʣʴʥʦʡ ʜʠʬʬʝʨʝʥ-

ʮʠʘʣʴʥʦʡ ʪʦʢʦʚʦʡ ʟʘʱʠʪʳ? 

6. ʂʘʢ ʚʳʙʠʨʘʝʪʩʷ Iʩʟ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʟʘʱʠʪ? 

7. ɺ ʯʝʤ ʟʘʢʣʶʯʘʝʪʩʷ ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʧʦʧʝʨʝʯʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʪʦʢʦʚʦʡ 
ʥʘʧʨʘʚʣʝʥʥʦʡ ʟʘʱʠʪʳ ʣʠʥʠʡ? 

8. ʂʘʢʦʚʳ ʧʨʠʯʠʥʳ ʧʦʷʚʣʝʥʠʷ "ʤʝʨʪʚʦʡ" ʟʦʥʳ ʠ ʟʦʥʳ ʢʘʩʢʘʜʥʦʛʦ ʜʝʡʩʪʚʠʷ ʧʦʧʝ-

ʨʝʯʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʡ ʟʘʱʠʪʳ? 

9. ʇʦʯʝʤʫ ʚ ʧʦʧʝʨʝʯʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʡ ʟʘʱʠʪʝ ʦʧʝʨʘʪʠʚʥʳʡ 
ʪʦʢ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʚʦʜʠʪʴ ʯʝʨʝʟ ʙʣʦʢ - ʢʦʥʪʘʢʪʳ ʚʳʢʣʶʯʘʪʝʣʝʡ ʦʙʝʠʭ ʟʘʱʠʱʘ-

ʝʤʳʭ ʣʠʥʠʡ? 

10. ʄʦʞʝʪ ʣʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʟʘʱʠʪʘ ʩʨʘʙʦʪʘʪʴ ʧʨʠ ʢʘʯʘʥʠʷʭ? 

11. ʇʝʨʝʯʠʩʣʠʪʝ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʟʘʱʠʪ, ʦʙʣʘʩʪʴ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʷ. 

12. ʂʘʢ ʚʳʧʦʣʥʷʝʪʩʷ ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʠ ʣʦʛʠʯʝʩʢʘʷ ʯʘʩʪʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʮʠʬʨʦ-

ʚʦʡ ʟʘʱʠʪʳ? 

4. ʈʝʣʝʡʥʘʷ ʟʘʱʠʪʘ ʠ ʘʚʪʦʤʘʪʠʢʘ ʵʣʝʤʝʥʪʦʚ ʉʕʉ 

4.1. ɿʘʱʠʪʘ ʠ ʘʚʪʦʤʘʪʠʢʘ ʩʠʥʭʨʦʥʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ 

ɺʠʜʳ ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʥʝʥʦʨʤʘʣʴʥʳʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʩʠʥʭʨʦʥʥʳʭ 

ʛʝʥʝʨʘʪʦʨʦʚ (ʉɻ) ʠ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʟʘʱʠʪʝ. ʊʠʧʳ ʧʨʠʤʝʥʷʝ-

ʤʳʭ ʟʘʱʠʪ ʠ ʫʩʪʨʦʡʩʪʚ ʘʚʪʦʤʘʪʠʢʠ ʛʝʥʝʨʘʪʦʨʦʚ. ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʝʛʫʣʠ-

ʨʦʚʘʥʠʝ ʚʦʟʙʫʞʜʝʥʠʷ (ɸʈɺ). [8, 16, 19, 22] 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ 

ʅʝʦʙʭʦʜʠʤʦ ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʚʠʜʘʤʠ ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʥʝʥʦʨʤʘʣʴʥʳʭ 

ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʛʝʥʝʨʘʪʦʨʦʚ ʚ ʩʪʘʪʦʨʥʦʡ ʮʝʧʠ ʠ ʮʝʧʠ ʚʦʟʙʫʞʜʝʥʠʷ, ʯʪʦʙʳ 

ʧʦʥʷʪʴ, ʢʘʢ ʜʦʣʞʥʘ ʜʝʡʩʪʚʦʚʘʪʴ ʨʝʣʝʡʥʘʷ ʟʘʱʠʪʘ ʧʨʠ ʵʪʠʭ ʨʝʞʠʤʘʭ, ʢʘʢʠʝ 

ʪʠʧʳ ʟʘʱʠʪ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʩ ʫʯʝʪʦʤ ʤʦʱʥʦʩʪʠ ʛʝʥʝʨʘʪʦʨʘ. ʉʣʝʜʫʝʪ 

ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʨʘʙʦʪʝ ʧʨʦʜʦʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʦʙʤʦʪʢʠ ʩʪʘ-

ʪʦʨʘ ʛʝʥʝʨʘʪʦʨʘ ʠ ʚ ʩʧʦʩʦʙʘʭ ʫʤʝʥʴʰʝʥʠʷ ʚʝʣʠʯʠʥʳ ʪʦʢʘ Iʥʙ. ʀʟʚʝʩʪʥʦ, ʯʪʦ 

ʥʘ ʚʝʣʠʯʠʥʫ ʪʦʢʘ Iʥʙ ʚʣʠʷʝʪ ʘʧʝʨʠʦʜʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʚ ʪʦʢʝ ʢ.ʟ. ʠ 

ʥʘʣʠʯʠʝ ʚ ʩʝʨʜʝʯʥʠʢʝ ʊʊ ʦʩʪʘʪʦʯʥʦʡ ʠʥʜʫʢʮʠʠ. ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 
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ʚ ʧʨʘʢʪʠʢʝ ʧʦʣʫʯʠʣʠ ʟʘʱʠʪʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʙʳʩʪʨʦʥʘʩʳʱʘʶʱʠʝʩʷ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ ʠ ʨʝʣʝ ʩ ʪʦʨʤʦʞʝʥʠʝʤ. ʅʫʞʥʦ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʧʨʠʥʮʠʧʘʭ 

ʨʘʙʦʪʳ ʵʪʠʭ ʫʩʪʨʦʡʩʪʚ. 

ʅʫʞʥʦ ʟʥʘʪʴ ʨʘʙʦʪʫ ʩʭʝʤʳ ʟʘʱʠʪʳ ʦʪ ʟʘʤʳʢʘʥʠʷ ʬʘʟʳ ʦʙʤʦʪʢʠ ʩʪʘ-

ʪʦʨʘ ʥʘ ʢʦʨʧʫʩ, ʚʳʙʦʨ ʧʘʨʘʤʝʪʨʦʚ ʩʨʘʙʘʪʳʚʘʥʠʷ ʠ ʩʧʦʩʦʙʳ ʧʦʚʳʰʝʥʠʷ ʠʭ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʩʭʝʤʫ ʟʘʱʠʪʳ ʦʪ ʚʥʝʰ-

ʥʠʭ ʢ.ʟ. ʅʝʦʙʭʦʜʠʤʦ ʨʘʟʦʙʨʘʪʴʩʷ ʩ ʪʦʢʦʚʳʤʠ ʟʘʱʠʪʘʤʠ ʦʪ ʩʠʤʤʝʪʨʠʯʥʦʡ 

ʧʝʨʝʛʨʫʟʢʠ ʠ ʦʪ ʪʦʢʦʚ ʦʙʨʘʪʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 

ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʟʘʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʚʳʚʦʜʘʭ ʩʪʘ-

ʪʦʨʥʦʡ ʦʙʤʦʪʢʠ ʧʨʠʤʝʥʷʝʪʩʷ ɸʈɺ. ʅʫʞʥʦ ʭʦʨʦʰʦ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʨʘʙʦʪʘʭ 

ʨʝʛʫʣʷʪʦʨʦʚ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ (ʢʦʤʧʘʫʥʜʠʨʦʚʘʥʠʝ, ʢʦʨʨʝʢʮʠʷ), 

ʘ ʪʘʢʞʝ ʥʫʞʥʦ ʠʤʝʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʨʝʛʫʣʷʪʦʨʘʭ ʩʠʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ. 

ʅʘʜʦ ʟʥʘʪʴ, ʧʦʯʝʤʫ ʧʨʠ ɸʈɺ ʫʩʢʦʨʷʝʪʩʷ ʧʨʦʮʝʩʩ ʩʘʤʦʟʘʧʫʩʢʘ ʵʣʝʢʪʨʦʜʚʠ-

ʛʘʪʝʣʝʡ, ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠʭ ʨʘʙʦʪʳ ʠ ʫʣʫʯʰʘʝʪʩʷ ʨʘʙʦʪʘ ʨʝ-

ʣʝʡʥʦʡ ʟʘʱʠʪʳ. ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʤʝʪʦʜʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʦʟ-

ʙʫʞʜʝʥʠʷ, ʥʘ ʨʘʙʦʪʫ ʫʩʪʨʦʡʩʪʚ ʬʦʨʩʠʨʦʚʘʥʠʷ ʚʦʟʙʫʞʜʝʥʠʷ. 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ 

1. ʆʪ ʢʘʢʠʭ ʚʠʜʦʚ ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʥʝʥʦʨʤʘʣʴʥʳʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʟʘʱʠʱʘʶʪ ʛʝʥʝ-
ʨʘʪʦʨʳ? ʊʫʨʙʦʛʝʥʝʨʘʪʦʨʳ ʠ ʛʠʜʨʦʛʝʥʝʨʘʪʦʨʳ, ʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʪʣʠʯʠʷ. ʆʩʦ-

ʙʝʥʥʦʩʪʠ ʚ ʟʘʱʠʪʝ ʪʫʨʙʦʛʝʥʝʨʘʪʦʨʦʚ ʠ ʛʠʜʨʦʛʝʥʝʨʘʪʦʨʦʚ. 

2. ʏʝʤ ʦʧʘʩʥʘ ʥʝʩʠʤʤʝʪʨʠʷ ʪʦʢʦʚ ʚ ʬʘʟʘʭ ʛʝʥʝʨʘʪʦʨʦʚ? 

3. ɼʣʷ ʯʝʛʦ ʧʨʠʤʝʥʷʝʪʩʷ ʫʩʪʨʦʡʩʪʚʦ ʛʘʰʝʥʠʷ ʧʦʣʷ (ɸɻʇ)? 

4. ʇʦʯʝʤʫ ʧʨʠ ʢ.ʟ. ʥʝ ʪʦʣʴʢʦ ʦʪʢʣʶʯʘʶʪ ʛʝʥʝʨʘʪʦʨ ʦʪ ʩʝʪʠ, ʥʦ ʠ ʚʚʦʜʷʪ ʚ ʜʝʡʩʪʚʠʝ 

ɸɻʇ? 

5. ʏʝʤ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʧʝʨʝʛʨʫʟʢʘ ʛʝʥʝʨʘʪʦʨʦʚ? 

6. ɺ ʢʘʢʠʭ ʩʣʫʯʘʷʭ ʧʨʠʤʝʥʷʶʪ ʟʘʱʠʪʫ ʦʪ ʟʘʤʳʢʘʥʠʷ ʥʘ ʢʦʨʧʫʩ (ʥʘ ʟʝʤʣʶ) ʦʙʤʦʪʢʠ 

ʩʪʘʪʦʨʘ ʠ ʧʦ ʢʘʢʦʤʫ ʧʨʠʥʮʠʧʫ ʦʥʘ ʜʝʡʩʪʚʫʝʪ? 

7. ʂʘʢ ʚʳʧʦʣʥʷʶʪ ʟʘʱʠʪʫ ʦʙʤʦʪʢʠ ʩʪʘʪʦʨʘ ʦʪ ʩʚʝʨʭʪʦʢʦʚ? ʋʢʘʞʠʪʝ ʤʝʪʦʜʠʢʫ ʝʝ 
ʨʘʩʯʝʪʘ. 

8. ɺ ʯʝʤ ʧʨʝʠʤʫʱʝʩʪʚʦ ʄʊɿ ʩ ʧʫʩʢʦʤ ʧʦ ʥʘʧʨʷʞʝʥʠʶ ʧʝʨʝʜ ʄʊɿ ʙʝʟ ʪʘʢʦʛʦ ʧʫʩ-
ʢʘ? 

9. ɺ ʯʝʤ ʟʘʢʣʶʯʘʝʪʩʷ ʩʧʦʩʦʙ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʜʦʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ 

ʛʝʥʝʨʘʪʦʨʦʚ? ʂʘʢ ʚʳʙʠʨʘʝʪʩʷ ʪʦʢ ʩʨʘʙʘʪʳʚʘʥʠʷ ʵʪʦʡ ʟʘʱʠʪʳ? 

10. ʇʦʯʝʤʫ ʥʘ ʛʠʜʨʦʛʝʥʝʨʘʪʦʨʘʭ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʟʘʱʠʪʘ ʦʪ ʧʦʚʳʰʝʥʠʷ ʥʘʧʨʷʞʝ-
ʥʠʷ? 

11. ɼʣʷ ʯʝʛʦ ʧʦʜʤʘʛʥʠʯʠʚʘʶʪ ʩʝʨʜʝʯʥʠʢʠ ʊʅʇʐ? 

12. ɼʣʷ ʯʝʛʦ ʧʨʠʤʝʥʷʶʪ ʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʝ ʛʝʥʝʨʘʪʦʨʘ ʧʨʦʤʝʞʫʪʦʯʥʳʡ 

ʥʘʩʳʱʘʶʱʠʡʩʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨ (ʅʊʊ)? 

13. ʇʦʯʝʤʫ ʥʝ ʧʨʠʥʷʪʦ ʦʪʢʣʶʯʘʪʴ ʪʫʨʙʦʛʝʥʝʨʘʪʦʨ ʧʨʠ ʟʘʤʳʢʘʥʠʠ ʥʘ ʟʝʤʣʶ ʦʜʥʦʡ 
ʪʦʯʢʠ ʚ ʮʝʧʠ ʚʦʟʙʫʞʜʝʥʠʷ? 

14. ɺ ʯʝʤ ʟʘʢʣʶʯʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʦʪʣʠʯʠʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʱʠʪ ʥʠʟʢʦʚʦʣʴʪʥʳʭ ʛʝʥʝ-

ʨʘʪʦʨʦʚ, ʤʦʱʥʦʩʪʴʶ ʜʦ 1 ʄɺʪ ʠ ʩʚʳʰʝ 1 ʄɺʪ? 

15. ʂʘʢʦʝ ʥʘʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʫʩʪʨʦʡʩʪʚʦ ɸʈɺ ʛʝʥʝʨʘʪʦʨʦʚ? 

16. ʇʦʯʝʤʫ ʫʩʪʨʦʡʩʪʚʦ ʢʦʤʧʘʫʥʜʠʨʦʚʘʥʠʷ ʙʝʟ ʢʦʨʨʝʢʪʦʨʘ ʥʘʧʨʷʞʝʥʠʷ ʥʝ ʦʙʝʩʧʝʯʠ-

ʚʘʝʪ ʧʦʩʪʦʷʥʩʪʚʘ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʚʳʚʦʜʘʭ ʛʝʥʝʨʘʪʦʨʘ? 

17. ɺ ʯʝʤ ʧʨʝʠʤʫʱʝʩʪʚʦ ʬʘʟʦʚʦʛʦ ʢʦʤʧʘʫʥʜʠʨʦʚʘʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʤʧʘʫʥʜʠʨʦ-

ʚʘʥʠʝʤ ʧʦʣʥʳʤ ʪʦʢʦʤ? 
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18. ɼʣʷ ʯʝʛʦ ʥʫʞʥʘ ʨʝʣʝʡʥʘʷ ʬʦʨʩʠʨʦʚʢʘ ʚʦʟʙʫʞʜʝʥʠʷ? 

19. ɺ ʯʝʤ ʟʘʢʣʶʯʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʨʝʛʫʣʷʪʦʨʦʚ ʩʠʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ? 

20. ʎʠʬʨʦʚʳʝ ʟʘʱʠʪʳ ʛʝʥʝʨʘʪʦʨʦʚ. 

4.2. ɿʘʱʠʪʘ ʠ ʘʚʪʦʤʘʪʠʢʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ 

ɺʠʜʳ ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʥʝʥʦʨʤʘʣʴʥʳʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʠ ʪʨʝʙʦʚʘʥʠʷ, 

ʧʨʝʜʲʷʚʣʷʝʤʳʝ   ʢ   ʟʘʱʠʪʝ.   ʊʠʧʳ   ʧʨʠʤʝʥʷʝʤʳʭ   ʟʘʱʠʪ.   ɿʘʱʠʪʘ   ʦʪ 

ʤʝʞʜʫʬʘʟʥʳʭ ʢ.ʟ. ʚ ʦʙʤʦʪʢʘʭ ʠ ʥʘ ʚʳʚʦʜʘʭ. ʆʩʦʙʝʥʥʦʩʪʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴ-

ʥʦʡ ʟʘʱʠʪʳ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ, ʨʘʩʯʝʪ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʟʘʱʠʪ. ɻʘʟʦʚʘʷ 

ʟʘʱʠʪʘ. ɿʘʱʠʪʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʦʪ ʩʚʝʨʭʪʦʢʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʚʥʝʰʥʠ-

ʤʠ ʢ.ʟ. ʠ ʧʝʨʝʛʨʫʟʢʦʡ. ʆʩʦʙʝʥʥʦʩʪʠ ʟʘʱʠʪʳ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʩ ʩʦʝʜʠʥʝʥʠ-

ʝʤ ʦʙʤʦʪʦʢ ʟʚʝʟʜʘ-ʟʚʝʟʜʘ ʩ ʟʘʟʝʤʣʝʥʥʦʡ ʥʝʡʪʨʘʣʴʶ. ɿʘʱʠʪʘ ʪʨʘʥʩʬʦʨʤʘʪʦ-

ʨʦʚ ʙʝʟ ʚʳʢʣʶʯʘʪʝʣʝʡ ʥʘ ʩʪʦʨʦʥʝ ʚʳʩʰʝʛʦ ʥʘʧʨʷʞʝʥʠʷ. ʇʦʣʥʳʝ ʩʭʝʤʳ ʟʘ-

ʱʠʪʳ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ. ɸʚʪʦʤʘʪʠʢʘ ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ. [1, 2, 3, 5, 

6, 7, 8, 15, 16, 19, 21, 22] 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ 

ʅʘʜʦ ʫʷʩʥʠʪʴ, ʢʘʢʠʝ ʚʠʜʳ ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʥʝʥʦʨʤʘʣʴʥʳʭ ʨʝʞʠʤʦʚ 

ʚʝʨʦʷʪʥʳ ʫ ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ, ʠ ʢʘʢʠʝ ʚʠʜʳ ʟʘʱʠʪʳ ʥʘʜʦ ʫʩʪʘʥʦ-

ʚʠʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʱʥʦʩʪʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ, ʩʭʝʤʳ ʩʦʝʜʠʥʝʥʠʷ ʦʙ-

ʤʦʪʦʢ. ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʦʢʘ ʚ ʦʙʤʦʪʢʘʭ ʧʨʠ 

ʢ.ʟ. ʥʘ ʩʪʦʨʦʥʝ ʥʠʟʰʝʛʦ ʥʘʧʨʷʞʝʥʠʷ. ʕʪʦ ʚʘʞʥʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʭʝʤʳ 

ʟʘʱʠʪʳ ʠ ʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʥʘʜʦ ʫʯʝʩʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʪʳ ʝʛʦ ʢʘʢ ʦʙʲʝʢʪʘ ʨʝʣʝʡʥʦʡ 

ʟʘʱʠʪʳ, ʩʦʩʪʦʷʱʠʝ ʚ ʨʘʟʣʠʯʠʠ ʧʦ ʚʝʣʠʯʠʥʝ ʠ ʬʘʟʝ ʪʦʢʦʚ ʩʪʦʨʦʥ ʨʘʟʥʳʭ 

ʥʘʧʨʷʞʝʥʠʡ, ʚ ʠʟʤʝʥʝʥʠʠ ʚʝʣʠʯʠʥʳ ʪʦʢʘ ʧʨʠ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʥʘʧʨʷʞʝʥʠʷ, 

ʚ ʙʦʣʴʰʦʡ ʚʝʣʠʯʠʥʝ ʙʨʦʩʢʘ ʪʦʢʘ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ ʧʨʠ ʧʦʜʘʯʝ ʥʘ ʪʨʘʥʩʬʦʨ-

ʤʘʪʦʨ ʥʘʧʨʷʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʚ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʨʘʟʥʦʪʠʧʥʦʩʪʠ ʊʊ, ʧʨʠʤʝʥʷ-

ʝʤʳʭ ʥʘ ʩʪʦʨʦʥʝ ʚʳʩʰʝʛʦ ʠ ʥʠʟʰʝʛʦ ʥʘʧʨʷʞʝʥʠʡ ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦ-

ʨʦʚ ʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʤ ʨʘʟʣʠʯʠʠ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʧʣʝʯ ʟʘʱʠʪʳ. 

ʉʣʝʜʫʝʪ ʫʩʚʦʠʪʴ ʩʧʦʩʦʙʳ ʫʤʝʥʴʰʝʥʠʷ ʚʝʣʠʯʠʥʳ ʪʦʢʘ ʥʝʙʘʣʘʥʩʘ, 

ʧʦʜʙʦʨʘ ʊʊ ʜʣʷ ʟʘʱʠʪʳ ʠ ʚʳʙʦʨʘ ʩʭʝʤ ʩʦʝʜʠʥʝʥʠʷ ʠʭ ʚʪʦʨʠʯʥʳʭ ʦʙʤʦʪʦʢ, 

ʨʦʣʴ ʙʳʩʪʨʦʥʘʩʳʱʘʶʱʝʛʦʩʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ɹʅʊ ʠ ʝʛʦ ʨʘʙʦʪʫ ʚ ʧʝʨʝʭʦʜ-

ʥʳʭ ʨʝʞʠʤʘʭ. 

ʅʝʦʙʭʦʜʠʤʦ ʥʘʫʯʠʪʴʩʷ ʨʘʩʩʯʠʪʳʚʘʪʴ ʪʦʢ ʩʨʘʙʘʪʳʚʘʥʠʷ ʜʠʬʬʝʨʝʥʮʠ-

ʘʣʥɹʦʡ ʟʘʱʠʪʳ ʠ ʦʧʨʝʜʝʣʷʪʴ ʢʦʣʠʯʝʩʪʚʦ ʚʠʪʢʦʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʠ 

ʫʨʘʚʥʠʪʝʣʴʥʳʭ ʦʙʤʦʪʦʢ ʨʝʣʝ ʪʠʧʘ ʈʅʊ-565. ʉʣʝʜʫʝʪ ʨʘʟʦʙʨʘʪʴʩʷ, ʚ ʢʘʢʠʭ 

ʩʣʫʯʘʷʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʟʘʱʠʪʘ ʜʦʣʞʥʘ ʚʳʧʦʣʥʷʪʴʩʷ ʧʨʠ ʧʦʤʦʱʠ ʨʝʣʝ 

ʪʠʧʘ ɼɿʊ. ʅʝʦʙʭʦʜʠʤʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩʦ ʩʭʝʤʘʤʠ ʟʘʱʠʪʳ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 

ʥʘ ʧʝʨʝʤʝʥʥʦʤ ʦʧʝʨʘʪʠʚʥʦʤ ʪʦʢʝ ʩ ʪʝʤ, ʢʘʢ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʝʣʝʢʪʠʚʥʦʝ 

ʜʝʡʩʪʚʠʝ ʨʝʟʝʨʚʥʳʭ ʟʘʱʠʪ ʤʥʦʛʦʦʙʤʦʪʦʯʥʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ, ʢʘʢ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʟʘʱʠʪʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ, ʥʝ ʠʤʝʶʱʠʭ ʚʢʣʶʯʘʪʝʣʝʡ ʥʘ ʩʪʦ-

ʨʦʥʝ ʚʳʩʰʝʛʦ ʥʘʧʨʷʞʝʥʠʷ. ʅʘʜʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʩʭʝʤʳ ʟʘʱʠʪʳ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ ʩ ʩʦʝʜʠʥʝʥʠʝʤ ʦʙʤʦʪʦʢ ʟʚʝʟʜʘ-ʟʚʝʟʜʘ ʩ 
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ʥʫʣʝʤ, ʥʘ ʤʝʪʦʜʠʢʫ ʨʘʩʯʝʪʘ ʫʩʪʘʚʦʢ ʟʘʱʠʪʳ. ʉʣʝʜʫʝʪ ʟʥʘʪʴ ʚʠʜʳ ʩʨʝʜʩʪʚ 

ʘʚʪʦʤʘʪʠʢʠ, ʧʨʠʤʝʥʷʝʤʳʭ ʥʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʭ, ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʠ ʩʭʝʤʫ 

ʫʩʪʨʦʡʩʪʚʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʫ ʪʨʘʥʩʬʦʨʤʘʪʦ-

ʨʦʚ ʧʦʜ ʥʘʛʨʫʟʢʦʡ (ʈʇʅ). 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ 

1. ʇʝʨʝʯʠʩʣʠʪʝ ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʟʘʱʠʪ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʥʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʭ ʚ ʟʘ-
ʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʤʦʱʥʦʩʪʠ. 

2. ʅʘ ʢʘʢʠʝ ʚʠʜʳ ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʥʝʥʦʨʤʘʣʴʥʳʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 
ʨʝʘʛʠʨʫʝʪ ʛʘʟʦʚʘʷ ʟʘʱʠʪʘ? 

3. ʂʘʢ ʦʧʨʝʜʝʣʠʪʴ ʨʘʩʯʝʪʥʫʶ ʚʝʣʠʯʠʥʫ ʪʦʢʘ ʥʝʙʘʣʘʥʩʘ? 

4.  ɺ ʢʘʢʠʭ ʩʣʫʯʘʷʭ ʥʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʭ ʤʦʞʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ 

ʦʪʩʝʯʢʫ ʠ ʯʝʤ ʦʥʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʩ ʨʝʣʝ ʈʅʊ? 

5. ɺ ʢʘʢʠʭ ʩʣʫʯʘʷʭ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʟʘʱʠʪʳ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʦʪ ʢ.ʟ. ʪʦʢʦʚʳʝ 

ʦʪʩʝʯʢʠ? 

6. ʂʘʢ ʩʦʝʜʠʥʷʶʪʩʷ ʚʪʦʨʠʯʥʳʝ ʦʙʤʦʪʢʠ ʊʊ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʪʨʘʥʩʬʦʨ-

ʤʘʪʦʨʘ ʩ ʛʨʫʧʧʦʡ ʩʦʝʜʠʥʝʥʠʷ Y/ȹ? 

7. ʇʦʯʝʤʫ ʧʦʩʣʝ ʜʦʣʠʚʢʠ ʤʘʩʣʘ ʚ ʪʨʘʥʩʬʦʨʤʘʪʦʨʝ ʛʘʟʦʚʘʷ ʟʘʱʠʪʘ ʚʨʝʤʝʥʥʦ ʧʝʨʝ-
ʚʦʜʠʪʩʷ ʥʘ ʩʠʛʥʘʣ? 

8. ʂʘʢ ʧʨʝʜʦʪʚʨʘʱʘʝʪʩʷ ʥʝʧʨʘʚʠʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʧʨʠ 
ʙʨʦʩʢʘʭ ʪʦʢʘ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ? 

9. ɺ ʢʘʢʠʭ ʩʣʫʯʘʷʭ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʄʊɿ ʩ ʧʫʩʢʦʤ 
ʧʦ ʥʘʧʨʷʞʝʥʠʶ? 

10. ʂʘʢ ʚʳʧʦʣʥʷʶʪʩʷ ʟʘʱʠʪʳ ʦʪ ʟʘʤʳʢʘʥʠʷ ʬʘʟʳ ʥʘ ʥʫʣʴ ʫ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʩʦ 

ʩʭʝʤʦʡ ʩʦʝʜʠʥʝʥʠʷ ʦʙʤʦʪʦʢ Y/Y-12 ʩ ʥʫʣʝʤ? 

11. ʂʘʢ ʚʣʠʷʝʪ ʥʘ ʨʘʩʯʝʪ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ |   ʈʇʅ? 

12. ʂʘʢ ʚʳʧʦʣʥʷʝʪʩʷ ʟʘʱʠʪʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʙʝʟ ʚʳʢʣʶʯʘʪʝʣʝʡ ʥʘ ʩʪʦʨʦʥʝ ʚʳʩʰʝ-

ʛʦ ʥʘʧʨʷʞʝʥʠʷ? 

13. 3ʘ ʩʯʝʪ ʯʝʛʦ ʜʦʩʪʠʛʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘ-

ʱʠʪʳ ʚ ʩʣʫʯʘʝ ʚʳʧʦʣʥʝʥʠʷ ʝʝ ʩ ʨʝʣʝ ʈʅʊ-565 ʠʣʠ ɼɿʊ-11 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʠʬ-

ʬʝʨʝʥʮʠʘʣʴʥʦʡ ʦʪʩʝʯʢʦʡ? ʋʩʪʨʦʡʩʪʚʦ ʠ ʨʘʙʦʪʘ ʨʝʣʝ ɼɿʊ-21(23). 

14. ʂʘʢ ʫʩʪʨʦʝʥʦ ʨʝʣʝ ʈʉʊ-15(16)? ʏʪʦ ʜʘʝʪ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ? 

15. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʟʘʱʠʪʳ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʚ ʮʠʬʨʦʚʦʤ ʠʩʧʦʣʥʝʥʠʠ. 

16. ʂʘʢʠʝ ʚʠʜʳ ʘʚʪʦʤʘʪʠʢʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ ʥʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʭ? 

17. ɺ ʢʘʢʠʭ ʩʣʫʯʘʷʭ ʥʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʭ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ɸʇɺ ʠʣʠ 
ɸɺʈ? 

18. ʂʘʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʧʦʜ ʥʘʛʨʫʟʢʦʡ ʫ ʪʨʘʥʩʬʦʨʤʘʪʦ-

ʨʘ? 

19. ʎʠʬʨʦʚʳʝ ʟʘʱʠʪʳ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ; ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ɸʎʇ ʠ ʎɸʇ? 

 

4.3. ɿʘʱʠʪʘ ʠ ʘʚʪʦʤʘʪʠʢʘ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ. ɿʘʱʠʪʘ ʠ ʘʚʪʦʤʘʪʠʢʘ 
ʩʧʝʮʠʘʣʴʥʳʭ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ 

ɺʠʜʳ ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʥʝʥʦʨʤʘʣʴʥʳʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʵʣʝʢʪʨʦʜʚʠʛʘ-

ʪʝʣʝʡ. ʊʠʧʳ ʟʘʱʠʪ ʜʚʠʛʘʪʝʣʝʡ ʠ ʫʩʪʨʦʡʩʪʚ ʠʭ ʘʚʪʦʤʘʪʠʢʠ. ʆʩʦʙʝʥʥʦʩʪʠ 

ʟʘʱʠʪʳ ʠ ʘʚʪʦʤʘʪʠʢʠ ʩʠʥʭʨʦʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ.  

ʎʠʬʨʦʚʘʷ ʟʘʱʠʪʘ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ. ɿʘʱʠʪʘ ʠ ʘʚʪʦʤʘʪʠʢʘ ʚʳʧʨʷʤʠʪʝʣʴ-

ʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʜʫʛʦʚʳʭ ʵʣʝʢʪʨʦʧʝʯʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʢʦʥ-
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ʜʝʥʩʘʪʦʨʥʳʭ ʫʩʪʘʥʦʚʦʢ. ɿʘʱʠʪʘ ʠ ʘʚʪʦʤʘʪʠʢʘ ʩʙʦʨʥʳʭ ʰʠʥ ʠ ʪʦʢʦʧʨʦʚʦ-

ʜʦʚ. [1, 2, 3, 5, 9, 10, 16, 17, 22] 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʵʪʦʡ ʪʝʤʳ ʥʘʜʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʚʠʜʘʤʠ ʧʦʚʨʝʞʜʝʥʠʡ ʠ 

ʥʝʥʦʨʤʘʣʴʥʳʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʘʩʠʥʭʨʦʥʥʳʭ ʠ ʩʠʥʭʨʦʥʥʳʭ ʵʣʝʢʪʨʦʜʚʠʛʘ-

ʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʩ ʭʘʨʘʢʪʝʨʦʤ ʠʟʤʝʥʝʥʠʷ ʪʦʢʦʚ ʧʨʠ ʩʘʤʦʟʘʧʫʩʢʝ ʵʣʝʢʪʨʦʜʚʠ-

ʛʘʪʝʣʝʡ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʥʘʧʨʷʞʝʥʠʷ. ʅʝʦʙʭʦʜʠʤʦ ʫʩʚʦʠʪʴ ʧʨʠʥʮʠʧ ʚʳ-

ʧʦʣʥʝʥʠʷ ʟʘʱʠʪ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ ʜʦ 1 ʢɺ ʠ ʩʚʳʰʝ 1 ʢɺ ʠ ʚʳʙʦʨ ʠʭ ʫʩʪʘ-

ʚʦʢ; ʚʥʠʤʘʪʝʣʴʥʦ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʷʚʣʝʥʠʷʭ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʧʨʠ ʧʫʩʢʝ ʠ ʩʘ-

ʤʦʟʘʧʫʩʢʝ ʜʚʠʛʘʪʝʣʝʡ, ʚʳʙʦʨ ʫʩʪʘʚʦʢ ʪʦʢʦʚʳʭ ʦʪʩʝʯʝʢ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ 

ʥʘ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷʭ. ʅʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʨʦʣʴ ʟʘʱʠʪʳ ʤʠʥʠʤʘʣʴʥʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʠ ʟʘʱʠʪʳ ʦʪ ʧʝʨʝʛʨʫʟʦʢ ʫ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ. ɺʦʟʤʦʞʥʦʩʪʴ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʝʨʝʛʨʫʟʢʠ, ʩʧʦʩʦʙʥʦʡ ʚʳʟʳʚʘʪʴ ʧʦʚʨʝ-

ʞʜʝʥʠʝ ʜʚʠʛʘʪʝʣʷ, ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʨʝʰʝʥʠʠ ʚʦʧʨʦʩʘ ʦ ʧʨʠʤʝʥʝʥʠʠ ʪʦʢʦʚʦʡ 

ʟʘʱʠʪʳ ʦʪ ʧʝʨʝʛʨʫʟʢʠ ʠ ʚʢʣʶʯʝʥʠʠ ʝʝ ʩ ʜʝʡʩʪʚʠʝʤ ʥʘ ʩʠʛʥʘʣ, ʦʪʢʣʶʯʝʥʠʝ 

ʠʣʠ ʨʘʟʛʨʫʟʢʫ ʤʝʭʘʥʠʟʤʘ. ɺʨʘʱʘʶʱʠʡ ʤʦʤʝʥʪ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʠ ʤʦʤʝʥʪ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʤʝʭʘʥʠʟʤʘ. 

ʅʘʜʦ ʟʥʘʪʴ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʘʚʪʦʤʘʪʠʢʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʥʘ ʜʚʠʛʘʪʝʣʷʭ 

ʠ ʠʭ ʥʘʟʥʘʯʝʥʠʝ. ɺʘʞʥʦ ʧʦʥʷʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʧʝʯʥʳʭ, ʧʨʝ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠ ʢʦʥʜʝʥʩʘʪʦʨʥʳʭ ʫʩʪʘʥʦʚʦʢ. ʅʘʜʦ ʟʥʘʪʴ ʚʠʜʳ ʟʘʱʠʪʳ ʠ 

ʘʚʪʦʤʘʪʠʢʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʥʘ ʵʪʠʭ ʫʩʪʘʥʦʚʢʘʭ. ʅʘʜʦ ʧʦʥʠʤʘʪʴ, ʢʘʢʠʤ ʦʙʨʘ-

ʟʦʤ ʧʦʜʜʝʨʞʠʚʘʶʪ ʧʦʩʪʦʷʥʩʪʚʦ ʥʘʧʨʷʞʝʥʠʷ ʫ ʧʦʪʨʝʙʠʪʝʣʝʡ ʵʣʝʢʪʨʦʵʥʝʨ-

ʛʠʠ. ʅʫʞʥʦ ʟʥʘʪʴ ʪʠʧʳ ʟʘʱʠʪʳ ʠ ʘʚʪʦʤʘʪʠʢʠ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʝ ʥʘ ʰʠʥʘʭ ʠ 

ʪʦʢʦʧʨʦʚʦʜʘʭ, ʫʤʝʪʴ ʨʘʩʩʯʠʪʘʪʴ ʠʭ ʫʩʪʘʚʢʠ. 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ 

1. ʂʘʢ ʫʯʠʪʳʚʘʝʪʩʷ  ʧʫʩʢʦʚʦʡ  ʪʦʢ ʜʚʠʛʘʪʝʣʷ  ʧʨʠ ʚʳʙʦʨʝ ʪʦʢʘ ʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʱʠ-

ʪʳ ʦʪ ʤʥʦʛʦʬʘʟʥʳʭ ʢ.ʟ.? 

2. ɺ ʢʘʢʠʭ ʩʣʫʯʘʷʭ ʠ ʢʘʢ ʚʳʧʦʣʥʷʝʪʩʷ ʨʝʣʝʡʥʘʷ ʟʘʱʠʪʘ ʜʚʠʛʘʪʝʣʷ ʦʪ ʧʝʨʝʛʨʫʟʢʠ? 

3. ɺ ʢʘʢʠʭ ʩʣʫʯʘʷʭ ʠ ʢʘʢ ʚʳʧʦʣʥʷʝʪʩʷ ʫ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ ʟʘʱʠʪʘ ʤʠʥʠʤʘʣʴʥʦʛʦ 
ʥʘʧʨʷʞʝʥʠʷ? 

4. ʂʘʢ ʧʨʝʜʦʪʚʨʘʱʘʝʪʩʷ ʥʝʧʨʘʚʠʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʟʘʱʠʪʳ ʤʠʥʠʤʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 

ʧʨʠ ʧʝʨʝʛʦʨʘʥʠʠ ʧʨʝʜʦʭʨʘʥʠʪʝʣʝʡ? 

5.  ɺ ʢʘʢʠʭ ʩʣʫʯʘʷʭ ʪʦʢʦʚʘʷ ʦʪʩʝʯʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʜʚʫʤʷ ʨʝʣʝ? ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 

ʟʘʱʠʪʳ. 

6. ʂʘʢʠʝ ʤʝʨʳ ʧʨʠʥʠʤʘʶʪʩʷ ʚ ʫʩʪʘʥʦʚʢʘʭ ʩʦʙʩʪʚʝʥʥʦʛʦ ʨʘʩʭʦʜʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 
ʩʘʤʦʟʘʧʫʩʢʘ? 

7. ʇʦ ʢʘʢʦʤʫ ʧʨʠʥʮʠʧʫ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʟʘʱʠʪʫ ʩʠʥʭʨʦʥʥʦʛʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ 

ʦʪ ʥʝʩʠʥʭʨʦʥʥʦʛʦ ʨʝʞʠʤʘ? 

8. ɺ ʢʘʢʠʭ ʩʣʫʯʘʷʭ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ɸʇɺ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ? 

9. ʂʘʢʠʝ ʚʠʜʳ ʟʘʱʠʪʳ ʠ ʘʚʪʦʤʘʪʠʢʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ ʥʘ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠ 
ʧʝʯʥʳʭ ʫʩʪʘʥʦʚʢʘʭ? 

10. ʂʘʢ ʚʳʧʦʣʥʷʶʪ ʟʘʱʠʪʫ ʙʘʪʘʨʝʠ ʩʪʘʪʠʯʝʩʢʠʭ ʢʦʥʜʝʥʩʘʪʦʨʦʚ? 

11. ʂʘʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʦʪʢʣʶʯʝʥʠʝ ʙʘʪʘʨʝʠ ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʧʦ ʨʝ-
ʞʠʤʫ? 

12. ʂʘʢʠʝ ʟʘʱʠʪʳ ʧʨʠʥʠʤʘʶʪʩʷ ʥʘ ʰʠʥʘʭ ʠ ʪʦʢʦʧʨʦʚʦʜʘʭ? 
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13. ʂʘʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ɸʇɺ ʰʠʥ? 

14. ʎʠʬʨʦʚʳʝ ʟʘʱʠʪʳ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ. 

5. ʋʩʪʨʦʡʩʪʚʘ ʩʠʩʪʝʤʥʦʡ ʘʚʪʦʤʘʪʠʢʠ 

ʅʘʟʥʘʯʝʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʪʦʨʥʦʛʦ ʚʢʣʶʯʝʥʠʷ (ɸʇɺ) ʠ ʘʚʪʦ-

ʤʘʪʠʯʝʩʢʦʛʦ ʚʢʣʶʯʝʥʠʷ ʨʝʟʝʨʚʘ (ɸɺʈ). ʊʨʝʙʦʚʘʥʠʷ ʢ ʵʪʠʤ ʫʩʪʨʦʡʩʪʚʘʤ ʠ 

ʨʘʩʯʝʪ ʠʭ ʧʘʨʘʤʝʪʨʦʚ. ʉʭʝʤʳ ɸɺʈ ʠ ɸʇɺ. ɸɺʈ ʥʘ ʧʦʜʩʪʘʥʮʠʷʭ ʩ ʩʠʥʭʨʦʥ-

ʥʳʤʠ ʜʚʠʛʘʪʝʣʷʤʠ ʠʣʠ ʩʠʥʭʨʦʥʥʳʤʠ ʢʦʤʧʝʥʩʘʪʦʨʘʤʠ. ʆʩʦʙʝʥʥʦʩʪʠ ɸʇɺ 

ʥʘ ʣʠʥʠʷʭ ʩ ʜʚʫʩʪʦʨʦʥʥʠʤ ʧʠʪʘʥʠʝʤ, ɸʇɺ ʆʉ ʠ ɸʇɺ ʋʉ. ʈʝʣʝ ʢʦʥʪʨʦʣʷ 

ʩʠʥʭʨʦʥʠʟʤʘ ʈʂʉ. ʀʩʧʨʘʚʣʝʥʠʝ ʜʝʡʩʪʚʠʷ ʥʝʩʝʣʝʢʪʠʚʥʦʡ ʦʪʩʝʯʢʠ ʧʨʠ ʧʦ-

ʤʦɦʠ ɸʇɺ. ɿʘʱʠʪʘ ʠ ʘʚʪʦʤʘʪʠʢʘ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ ʥʘʧʨʷʞʝʥʠʝʤ ʜʦ 1 

ʢɺ. 

ʅʘʟʥʘʯʝʥʠʝ ʠ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʚʳʧʦʣʥʝʥʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʯʘ-

ʩʪʦʪʥʦʡ ʨʘʟʛʨʫʟʢʠ (ɸʏʈ). ʈʘʩʯʝʪ ʧʘʨʘʤʝʪʨʦʚ ʩʨʘʙʘʪʳʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚʘ 

ɸʏʈ. ʈʝʣʝ ʯʘʩʪʦʪʳ. [1, 6, 7, 8] 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ 

ʋʩʪʨʦʡʩʪʚʦ ɸɺʈ. ʕʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʧʦʪʝʨʷʚʰʠʭ ʧʠ-

ʪʘʥʠʝ, ʤʦʞʥʦ ʚʦʩʩʪʘʥʦʚʠʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʧʦʜʢʣʶʯʝʥʠʝʤ ʠʭ ʢ ʜʨʫʛʦʤʫ 

ʠʩʪʦʯʥʠʢʫ ʧʠʪʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʫʩʪʨʦʡʩʪʚʘ ɸɺʈ. ʄʥʦʛʦʣʝʪʥʠʡ ʦʧʳʪ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ ʧʦʢʘʟʘʣ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʜʝʣʴʥʦʡ ʨʘʙʦʪʳ ʵʣʝʤʝʥʪʦʚ 

ʩʝʪʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʫʩʪʨʦʡʩʪʚʘʤʠ ɸɺʈ, ʫʩʧʝʰʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʢʦʪʦʨʳʭ ʧʦ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʩʦʩʪʘʚʣʷʝʪ 90% ʠ ʙʦʣʝʝ. 

ʉʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʫʩʪʨʦʡʩʪʚ ɸɺʈ. ʆʜʥʘʢʦ ʚʩʝ ʦʥʠ 

ʜʦʣʞʥʳ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʪʨʝʙʦʚʘʥʠʷʤ, ʢʦʪʦʨʳʝ ʧʦʣʦʞʝʥʳ ʚ ʦʩʥʦʚʫ ʧʨʠʥʮʠ-

ʧʦʚ ʚʳʧʦʣʥʝʥʠʷ ʫʩʪʨʦʡʩʪʚ ɸɺʈ. ʉʣʝʜʫʝʪ ʪʚʝʨʜʦ ʫʷʩʥʠʪʴ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦ-

ʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʫʩʪʨʦʡʩʪʚʘʤ ɸɺʈ ʠ ʥʘ ʝʛʦ ʧʨʝʜʣʦʞʝʥʥʦʡ ʩʭʝʤʝ 

ʫʤʝʪʴ ʧʦʢʘʟʘʪʴ, ʢʘʢ ʨʝʘʣʠʟʫʶʪʩʷ ʵʪʠ ʪʨʝʙʦʚʘʥʠʷ. ʅʘʜʦ ʟʥʘʪʴ, ʢʘʢ ʚʳʙʠʨʘ-

ʶʪʩʷ ʫʩʪʘʚʢʠ ɸɺʈ. ʂʨʦʤʝ ʪʦʛʦ, ʩʣʝʜʫʝʪ ʨʘʟʦʙʨʘʪʴʩʷ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʚʳ-

ʧʦʣʥʝʥʠʷ ʩʭʝʤ ɸɺʈ ʥʘ ʧʦʜʩʪʘʥʮʠʷʭ ʩ ʩʠʥʭʨʦʥʥʳʤʠ ʜʚʠʛʘʪʝʣʷʤʠ ʠʣʠ ʩʠʥ-

ʭʨʦʥʥʳʤʠ ʢʦʤʧʝʥʩʘʪʦʨʘʤʠ. 

ɼʝʡʩʪʚʠʝ ɸɺʈ ʜʦʣʞʥʦ ʩʦʛʣʘʩʦʚʳʚʘʪʴʩʷ ʩ ʜʝʡʩʪʚʠʝʤ ʜʨʫʛʠʭ 

ʫʩʪʨʦʡʩʪʚ ʘʚʪʦʤʘʪʠʢʠ. 

ɺ ʵʪʦʤ ʨʘʟʜʝʣʝ ʠʟʫʯʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʚʨʝʞʜʝʥʠʡ (ʢ.ʟ.) ʠ ʚʳʧʦʣʥʝ-

ʥʠʝ ʟʘʱʠʪ ʩʝʪʝʡ ʥʘʧʨʷʞʝʥʠʝʤ ʜʦ 1 ʢɺ. ʂʘʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʳʙʦʨ ʧʨʝʜʦ-

ʭʨʘʥʠʪʝʣʝʡ, ʚʦʟʜʫʰʥʳʭ ʘʚʪʦʤʘʪʦʚ. ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ ʩʝʣʝʢʪʠʚʥʦʩʪʴ ʨʘʩ-

ʮʝʧʠʪʝʣʝʡ ʚʦʟʜʫʰʥʳʭ ʘʚʪʦʤʘʪʦʚ. ɿʘʱʠʪʘ ʦʪ ʦʜʥʦʬʘʟʥʳʭ ʢ.ʟ. ʋʩʪʨʦʡʩʪʚʦ ʠ 

ʨʘʙʦʪʘ ʟʘʱʠʪʥʦʛʦ ʦʪʢʣʶʯʝʥʠʷ. ʋʩʪʨʦʡʩʪʚʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʚʢʣʶʯʝʥʠʷ 

ʨʝʟʝʨʚʘ. 

ʋʩʪʨʦʡʩʪʚʦ ɸʇɺ. ɹʦʣʴʰʠʥʩʪʚʦ ʢ.ʟ., ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ ʥʘ ʣʠʥʠʷʭ, ʠʤʝʝʪ ʥʝʫʩʪʦʡʯʠʚʳʡ ʭʘʨʘʢʪʝʨ, ʪ.ʝ. ʧʦʩʣʝ ʦʪʢʣʶʯʝʥʠʷ 

ʣʠʥʠʡ ʟʘʱʠʪʦʡ ʦʥʠ ʩʘʤʦʫʩʪʨʘʥʷʶʪʩʷ. ɺʝʨʦʷʪʥʦʩʪʴ ʩʘʤʦʫʩʪʨʘʥʝʥʠʷ ʢ.ʟ. ʧʦ-

ʩʣʝ ʩʥʷʪʠʷ ʥʘʧʨʷʞʝʥʠʷ ʩ ʣʠʥʠʠ ʙʫʜʝʪ ʪʝʤ ʚʳʰʝ, ʯʝʤ ʙʳʩʪʨʝʝ ʩʨʘʙʘʪʳʚʘʝʪ 

ʨʝʣʝʡʥʘʷ ʟʘʱʠʪʘ. ʍʦʪʷ ʟʘʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʦ ʩʘʤʦʫʩʪʨʘʥʠʣʦʩʴ ʢ.ʟ. ʠʣʠ ʥʝʪ, 
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ʣʠʥʠʶ ʚʢʣʶʯʘʶʪ ʧʦʚʪʦʨʥʦ. ʕʪʫ ʦʧʝʨʘʮʠʶ ʚʳʧʦʣʥʷʝʪ ɸʇɺ, ʢ ʢʦʪʦʨʦʤʫ 

ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ: ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʚʨʝʤʷ ʩʨʘ-

ʙʘʪʳʚʘʥʠʷ, ʦʙʝʩʧʝʯʝʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʚʦʟʚʨʘʪʘ ʩʭʝʤʳ ʚ ʠʩʭʦʜʥʦʝ ʧʦ-

ʣʦʞʝʥʠʝ ʩ ʟʘʜʘʥʥʦʡ ʚʳʜʝʨʞʢʦʡ ʚʨʝʤʝʥʠ, ʟʘʜʘʥʥʘʷ ʢʨʘʪʥʦʩʪʴ ʜʝʡʩʪʚʠʷ, 

ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʢʦʨʝʥʠʷ ʟʘʱʠʪʳ ʧʦʩʣʝ ɸʇɺ. ɺ ʩʭʝʤʝ ʧʨʝʜʫʩʤʦʪʨʝʥ ʘʚʪʦ-

ʤʘʪʠʯʝʩʢʠʡ ʟʘʧʨʝʪ ɸʇɺ ʥʘ ʩʣʫʯʘʡ, ʝʩʣʠ ʧʦ ʢʘʢʠʤ-ʣʠʙʦ ʧʨʠʯʠʥʘʤ ʥʝʜʦʧʫ-

ʩʪʠʤʦ ʧʦʚʪʦʨʥʦʝ ʚʢʣʶʯʝʥʠʝ ʚʳʢʣʶʯʘʪʝʣʷ. 

ʉʭʝʤʳ ɸʇɺ ʚʳʧʦʣʥʷʶʪʩʷ ʥʘ ʧʦʩʪʦʷʥʥʦʤ ʠ ʧʝʨʝʤʝʥʥʦʤ ʦʧʝʨʘʪʠʚ-

ʥʦʤ ʪʦʢʝ. ʅʘ ʣʠʥʠʷʭ 6-10 ʢɺ ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʤʝʭʘ-

ʥʠʯʝʩʢʠʝ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ɸʇɺ ʚʳʢʣʶʯʘʪʝʣʝʡ, ʠʤʝʶʱʠʭ ʧʨʫʞʠʥʥʳʝ ʧʨʠ-

ʚʦʜʳ. ʅʘ ʣʠʥʠʷʭ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʨʠʤʝʥʷʶʪʩʷ ʩʭʝʤʳ ʩ ʨʝʣʝ 

ʪʠʧʦʚ ʈʇɺ-58, ʈʇɺ-258 ʠ ʈʇɺ-358. ʅʘʜʦ ʟʥʘʪʴ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʦʜʥʦʢʨʘʪʥʦʝ ʠʣʠ ʜʚʫʢʨʘʪʥʦʝ ʧʦʚʪʦʨʥʦʝ ʚʢʣʶʯʝʥʠʷ. 

ʅʝʦʙʭʦʜʠʤʦ ʫʷʩʥʠʪʴ ʨʘʙʦʪʫ ʫʩʪʨʦʡʩʪʚ ɸʇɺ ʥʘ ʣʠʥʠʷʭ ʩ ʦʜʥʦʩʪʦʨʦʥʥʠʤ 

ʧʠʪʘʥʠʝʤ ʠ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʠʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʥʘ ʣʠʥʠʠ ʩ ʜʚʫʩʪʦʨʦʥʥʠʤ ʧʠʪʘ-

ʥʠʝʤ, ʯʪʦ ʪʘʢʦʝ ʥʘʧʨʷʞʝʥʠʝ ʙʠʝʥʠʷ. ʅʘʜʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ 

ɸʇɺ ʥʘ ʵʪʠʭ ʣʠʥʠʷʭ ï ʥʝ ʜʦʧʫʩʢʘʪʴ ʜʝʡʩʪʚʠʝ ɸʇɺ ʙʝʟ ʢʦʥʪʨʦʣʷ ʩʠʥʭʨʦ-

ʥʠʟʤʘ. ʀʟʫʯʠʪʴ ʫʩʪʨʦʡʩʪʚʦ ʠ ʨʘʙʦʪʫ ʨʝʣʝ ʢʦʥʪʨʦʣʷ ʩʠʥʭʨʦʥʠʟʤʘ. ʂʘʢ ʨʘʙʦ-

ʪʘʝʪ ɸɺʈ ʩ ʦʞʠʜʘʥʠʝʤ ʩʠʥʭʨʦʥʠʟʤʘ ʠ ʩ ʫʣʘʚʣʠʚʘʥʠʝʤ ʩʠʥʭʨʦʥʠʟʤʘ. 

ʋʩʪʨʦʡʩʪʚʦ   ɸʏʈ.   ʋʩʪʨʦʡʩʪʚʦ   ɸʏʈ   ʨʘʙʦʪʘʝʪ   ʧʨʠ   ʜʝʬʠʮʠʪʝ ʛʝ-

ʥʝʨʠʨʫʶʱʝʡ ʤʦʱʥʦʩʪʠ ʚ ʵʥʝʨʛʦʩʠʩʪʝʤʝ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʘʚʘʨʠʡʥʦʛʦ 

ʧʦʥʠʞʝʥʠʷ ʯʘʩʪʦʪʳ. ʅʫʞʥʦ ʟʥʘʪʴ, ʯʪʦ ʪʘʢʦʝ ʣʘʚʠʥʘ ʯʘʩʪʦʪʳ, ʢʘʢ ʚʝʜʫʪ ʩʝ-

ʙʷ ʨʘʟʥʳʝ ʧʦʪʨʝʙʠʪʝʣʠ ʧʨʠ ʧʦʥʠʞʝʥʠʠ ʯʘʩʪʦʪʳ; ʢʘʢ ʵʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ 

ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʜʣʷ ʯʝʛʦ ʧʨʠʤʝʥʷʝʪʩʷ ʵʪʦ ʫʩʪʨʦʡʩʪʚʦ ʘʚʪʦʤʘ-

ʪʠʢʠ. ʅʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʫʩʪʨʦʡʩʪʚʘʤ 

ɸʏʈ, ʠ ʨʘʩʯʝʪ ʠʭ ʧʘʨʘʤʝʪʨʦʚ. ɺ ʩʠʩʪʝʤʝ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʧʨʦʤʳʰʣʝʥ-

ʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʘ ʤʝʩʪʥʘʷ 

ʨʘʟʛʨʫʟʢʘ. ʅʘʜʦ ʧʦʥʷʪʴ, ʜʣʷ ʯʝʛʦ ʵʪʦ ʜʝʣʘʝʪʩʷ, ʧʦ ʢʘʢʦʡ ʩʭʝʤʝ ʠ ʧʨʠ ʢʘʢʠʭ 

ʦʪʢʣʦʥʝʥʠʷʭ ʧʘʨʘʤʝʪʨʦʚ ʨʝʞʠʤʘ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ. ʇʨʠʤʝʥʷʶʪʩʷ ʜʚʝ ʦʩ-

ʥʦʚʥʳʝ ʢʘʪʝʛʦʨʠʠ ɸʏʈ (I ʠ II), ʠʤʝʶʱʠʝ ʨʘʟʥʳʝ ʫʩʪʘʚʢʠ ʩʨʘʙʘʪʳʚʘʥʠʷ ʧʦ 

ʯʘʩʪʦʪʝ ʠ ʨʘʟʥʦʝ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ. ʅʫʞʥʦ ʟʥʘʪʴ ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʨʝʣʝ ʯʘ-

ʩʪʦʪʳ, ʢʘʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʭʝʤʘ ɸʏʈ, ʢʘʢ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ 

ʧʦʚʪʦʨʥʦʝ ʚʢʣʶʯʝʥʠʝ ʦʪʢʣʶʯʘʶʱʠʭʩʷ ʧʨʠʝʤʥʠʢʦʚ (ʏɸʇɺ). 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ 

1. ʂʘʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʢ ʫʩʪʨʦʡʩʪʚʘʤ ɸɺʈ? 

2. ʂʘʢʠʝ ʬʘʢʪʦʨʳ ʥʘʜʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʚʳʙʦʨʝ ʫʩʪʘʚʦʢ ʨʝʣʝ ʥʘʧʨʷʞʝʥʠʷ ʠ ʚʨʝʤʝʥʠ 
ʫʩʪʨʦʡʩʪʚʘ ɸɺʈ? ɺʳʧʦʣʥʝʥʠʝ ʧʫʩʢʦʚʳʭ ʦʨʛʘʥʦʚ ʤʠʥʠʤʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 

(ʇʆʅ) ʠ ʯʘʩʪʦʪʳ. 

3. ʂʘʢ ʚʣʠʷʝʪ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʝʨʝʨʳʚʘ ʧʠʪʘʥʠʷ ʥʘ ʩʘʤʦʟʘʧʫʩʢ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ? 

4. ʂʘʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ɸɺʈ ʣʠʥʠʠ, ʧʠʪʘʶʱʝʡʩʷ ʦʪ ʜʚʫʭ ʠʩʪʦʯʥʠʢʦʚ? 

5. ɺ ʯʝʤ ʟʘʢʣʶʯʘʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ɸʇɺ? 

6. ʂʘʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʢ ʫʩʪʨʦʡʩʪʚʘʤ ɸʇɺ? 

7. ɺ ʢʘʢʠʭ ʩʣʫʯʘʷʭ ʧʨʠʤʝʥʷʝʪʩʷ ʫʩʢʦʨʝʥʠʝ ʟʘʱʠʪʳ ʜʦ ʠ ʧʦʩʣʝ ɸʇɺ? ʂʘʢ ʵʪʦ ʚʳ-
ʧʦʣʥʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ? 
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8. ʂʘʢʦʚʳ ʫʩʣʦʚʠʷ ʜʦʧʫʩʪʠʤʦʩʪʠ ʥʝʩʠʥʭʨʦʥʥʦʛʦ ɸʇɺ? 

9. ɺ ʯʝʤ ʦʩʦʙʝʥʥʦʩʪʴ ʩʭʝʤ ɸʇɺ ʥʘ ʣʠʥʠʷʭ ʩ ʜʚʫʩʪʦʨʦʥʥʠʤ ʧʠʪʘʥʠʝʤ? 

10. ʂʘʢ ʜʦʩʪʠʛʘʝʪʩʷ ʦʜʥʦʢʨʘʪʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ɸʇɺ? 

11. ʂʘʢʦʚʦ ʥʘʟʥʘʯʝʥʠʝ ɸʏʈ? ʏʪʦ ʪʘʢʦʝ ʨʝʛʫʣʠʨʫʶʱʠʡ ʵʬʬʝʢʪ ʥʘʛʨʫʟʢʠ? 

12. ʋʢʘʞʠʪʝ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʜʝʡʩʪʚʠʷ ɸʏʈ? 

13. ʇʦʯʝʤʫ ʥʝʜʦʧʫʩʪʠʤʘ ʨʘʙʦʪʘ ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʧʨʠ ʯʘʩʪʦʪʝ ʥʠʞʝ 47 - 48 ɻʮ? 

14. ɼʣʷ ʯʝʛʦ ʧʨʠʤʝʥʷʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʦʯʝʨʝʜʝʡ ɸʏʈ? 

15. ʂʘʢʦʚʳ ʧʨʠʯʠʥʳ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʩʥʠʞʝʥʠʶ ʯʘʩʪʦʪʳ ʚ ʵʥʝʨʛʦʩʠʩʪʝʤʝ? 

16. ʂʘʢ ʦʧʨʝʜʝʣʠʪʴ ʚʝʣʠʯʠʥʫ ʤʦʱʥʦʩʪʠ, ʦʪʢʣʶʯʘʝʤʦʡ ʦʜʥʦʡ ʦʯʝʨʝʜʴʶ ʫʩʪʨʦʡʩʪʚʘ 
ɸʏʈ? 

17. ɺ ʢʘʢʠʭ ʩʣʫʯʘʷʭ ʜʦʧʫʩʪʠʤʦ ʧʨʠʤʝʥʝʥʠʝ ɸʇɺ ʧʨʠ ʨʘʙʦʪʝ ɸʏʈ? 

18. ʏʪʦ ʪʘʢʦʝ ʣʘʚʠʥʘ ʯʘʩʪʦʪʳ ʠ ʥʘʧʨʷʞʝʥʠʷ ʠ ʢʘʢ ʧʨʦʪʝʢʘʶʪ ʵʪʠ ʧʨʦʮʝʩʩʳ? 

6. ʉʧʠʩʦʢ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ 

1. ʉʭʝʤʳ ʩʦʝʜʠʥʝʥʠʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ ʠ ʪʦʢʦʚʳʭ ʨʝʣʝ ʚ ʪʨʝʭʬʘʟ-
ʥʳʭ ʩʝʪʷʭ. 

2. ʀʩʧʳʪʘʥʠʝ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʨʝʣʝ. 

3. ʀʩʧʳʪʘʥʠʝ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʨʝʣʝ (ʈʉʊ, ʈʉʅ, ʈʉʄ-13). 

4. ʀʩʩʣʝʜʦʚʘʥʠʝ ʪʨʝʭʩʪʫʧʝʥʯʘʪʦʡ ʪʦʢʦʚʦʡ ʟʘʱʠʪʳ ʣʠʥʠʠ ʩ ʦʜʥʦʩʪʦ-
ʨʦʥʥʠʤ ʧʠʪʘʥʠʝʤ. 

5. ʀʩʧʳʪʘʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʨʝʣʝ ʩ ʪʦʨʤʦʞʝʥʠʝʤ ʪʠʧʘ ɼɿʊ-11. 

6. ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʝʣʝ ʈʅʊ-565, ɼɿʊ-21, ʈʉʊ-15. 

7. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʜʦʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʪʦʢʦʚʦʡ ʟʘʱʠʪʳ ʧʦ-
ʥʠʞʘʶʱʝʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. 

8. ʀʩʩʣʝʜʦʚʘʥʠʝ ʟʘʱʠʪʳ ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ. 

9. ʋʩʪʨʦʡʩʪʚʦ ɸɺʈ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ. 

10. ʊʨʝʭʬʘʟʥʦʝ ɸʇɺ ʣʠʥʠʠ ʩ ʦʜʥʦʩʪʦʨʦʥʥʠʤ ʧʠʪʘʥʠʝʤ. 

11. ʎʠʬʨʦʚʘʷ ʟʘʱʠʪʘ SPAC-801 ʬʠʜʝʨʘ 10 ʢɺ. 

7. ɺʦʧʨʦʩʳ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʵʢʟʘʤʝʥ 

1. ʅʘʟʥʘʯʝʥʠʝ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ (ʈɿ). ɺʠʜʳ ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʥʝʥʦʨʤʘʣʴ-
ʥʳʝ ʨʝʞʠʤʳ ʚ ʩʠʩʪʝʤʘʭ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ. 

2. 3ʭ-ʬʘʟʥʳʝ ʂɿ, 2ʭ-ʬʘʟʥʳʝ ʂɿ, ʦʜʥʦʬʘʟʥʳʝ ʂɿ. ʅʘʧʨʷʞʝʥʠʝ ʠ ʪʦʢʠ ʚ 

ʧʝʪʣʝ ʂɿ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʷʞʝʥʠʡ ʦʪ ʪʦʯʢʠ ʂɿ ʜʦ ʠʩʪʦʯʥʠʢʘ. ɺʝʢ-

ʪʦʨʥʳʝ ʜʠʘʛʨʘʤʤʳ ʥʘʧʨʷʞʝʥʠʡ ʠ ʪʦʢʦʚ ʧʨʠ ʂɿ. 

3. ʊʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʈɿ. 

4. ʈʝʣʝ ʠ ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʷ. 

5. ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʨʝʣʝ. ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʨʘʙʦʪʝ. 

6. ʇʦʣʷʨʠʟʦʚʘʥʥʳʝ ʨʝʣʝ. ɻʝʨʢʦʥʳ. 

7. ʊʦʢʦʚʦʝ ʨʝʣʝ ʈʊ-40. ʈʝʣʝ ʧʨʷʤʦʛʦ ʜʝʡʩʪʚʠʷ ʈʊʄ. ʈʝʣʝ ʥʘʧʨʷʞʝʥʠʷ 

ʈʅ-50. 

8. ɺʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʨʝʣʝ: ʧʨʦʤʝʞʫʪʦʯʥʳʝ, ʫʢʘʟʘʪʝʣʴʥʳʝ, ʨʝʣʝ ʚʨʝʤʝʥʠ. 

9. ʀʥʜʫʢʮʠʦʥʥʦʝ ʨʝʣʝ ʪʦʢʘ ʈʊ-80: ʫʩʪʨʦʡʩʪʚʦ, ʨʘʙʦʪʘ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 
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10. ʀʥʪʝʛʨʘʣʴʥʳʝ ʤʠʢʨʦʩʭʝʤʳ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʝʣʝʡʥʳʭ ʟʘʱʠʪʘʭ 
(ʦʧʝʨʘʮʠʦʥʥʳʝ ʫʩʠʣʠʪʝʣʠ, ʢʦʤʧʘʨʘʪʦʨʳ, ʧʦʨʦʛʦʚʳʝ ʵʣʝʤʝʥʪʳ, ʪʨʠʛ-

ʛʝʨ ʐʤʠʪʪʘ, ʠ ʜʨ.) 

11. ʋʩʪʨʦʡʩʪʚʦ, ʨʘʙʦʪʘ ʨʝʣʝ ʥʘ ʠʥʪʝʛʨʘʣʴʥʳʭ ʤʠʢʨʦʩʭʝʤʘʭ (ʈʉʊ-11,ʈʄ-

11) 

12. ʇʨʠʥʮʠʧ ʧʦʩʪʨʦʝʥʠʷ ʩʣʦʞʥʳʭ ʨʝʣʝ ʥʘ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʵʣʝʤʝʥ-

ʪʘʭ ʩʦ ʩʨʘʚʥʝʥʠʝʤ ʘʙʩʦʣʶʪʥʳʭ ʚʝʣʠʯʠʥ U1 ʠ U2. 

13. ʇʦʩʪʨʦʝʥʠʝ ʨʝʣʝ ʥʘ ʩʨʘʚʥʝʥʠʠ ʬʘʟ ʤʛʥʦʚʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʜʚʫʭ ʚʝʣʠ-
ʯʠʥ U1 ʠ U2. 

14. ʋʩʪʨʦʡʩʪʚʦ ʠ ʨʘʙʦʪʘ ʨʝʣʝ ʤʦʱʥʦʩʪʠ ʥʘ ʩʨʘʚʥʝʥʠʠ ʜʚʫʭ ʵʣʝʢʪʨʠʯʝ-
ʩʢʠʭ ʚʝʣʠʯʠʥ: ʙʣʦʢ-ʩʭʝʤʘ ʨʝʣʝ, ʩʫʤʤʠʨʫʶʱʠʝ ʫʩʪʨʦʡʩʪʚʦ, ʩʭʝʤʳ 

ʩʨʘʚʥʝʥʠʷ. 

15. ʋʩʪʨʦʡʩʪʚʦ ʠ ʨʘʙʦʪʘ ʮʠʬʨʦʚʳʭ ʨʝʣʝ. 

16. ʊʨʘʥʩʬʦʨʤʘʪʦʨʳ ʪʦʢʘ: ʫʩʪʨʦʡʩʪʚʦ, ʨʘʙʦʪʘ. 

17. ʉʭʝʤʳ ʩʦʝʜʠʥʝʥʠʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ ʠ ʠʭ ʩʚʦʡʩʪʚʘ. 

18. ʊʦʢʦʚʳʝ ʬʠʣʴʪʨʳ: ʬʠʣʴʪʨ ʪʦʢʘ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 

19. ʌʠʣʴʪʨ ʪʦʢʘ ʦʙʨʘʪʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 

20. ʄʘʛʥʠʪʥʳʝ ʜʘʪʯʠʢʠ ʪʦʢʘ. 

21. ʊʨʘʥʩʬʦʨʤʘʪʦʨʳ ʥʘʧʨʷʞʝʥʠʷ: ʫʩʪʨʦʡʩʪʚʦ, ʨʘʙʦʪʘ. 

22. ʉʭʝʤʳ ʩʦʝʜʠʥʝʥʠʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʥʘʧʨʷʞʝʥʠʷ. 

23. ʌʠʣʴʪʨʳ: ʌʅʆʇ; ʫʩʪʨʦʡʩʪʚʦ, ʨʘʙʦʪʘ; ʌʅʅʇ, ʫʩʪʨʦʡʩʪʚʦ, ʨʘʙʦʪʘ. 

24. ʀʩʪʦʯʥʠʢʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʪʦʢʘ; ʧʦʩʪʦʷʥʥʳʡ ʦʧʝʨʘʪʠʚʥʳʡ ʪʦʢ. 

25. ʀʩʪʦʯʥʠʢʠ ʧʝʨʝʤʝʥʥʦʛʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʪʦʢʘ. 

26. ɿʘʨʷʜʥʦʝ ʢʦʥʜʝʥʩʘʪʦʨʥʦʝ ʫʩʪʨʦʡʩʪʚʦ. 

27. ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʦʢʦʚʘʷ ʟʘʱʠʪʘ (ʄʊɿ); ʥʘʟʥʘʯʝʥʠʝ; ʩʭʝʤʥʦʝ ʠʩʧʦʣ-

ʥʝʥʠʝ ʄʊɿ. 

28. ʅʘʩʪʨʦʡʢʠ ʄʊɿ: ʦʧʨʝʜʝʣʝʥʠʝ Iʩʨ.ʄʊɿ ʠ ʚʳʜʝʨʞʢʠ ʚʨʝʤʝʥʠ (tʩʨ.ʄʊɿ) 

29. ʉʭʝʤʳ ʄʊɿ ʩ ʜʝʰʫʥʪʠʨʦʚʘʥʠʝʤ ʢʘʪʫʰʢʠ ʦʪʢʣʶʯʝʥʠʷ. ʄʊɿ ʥʫʣʝʚʦʡ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 

30. ʊʦʢʦʚʘʷ ʦʪʩʝʯʢʘ; ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ, ʥʘʩʪʨʦʡʢʘ, ʧʨʠʤʝʥʝʥʠʝ. 

31. ɿʘʤʳʢʘʥʠʝ ʥʘ ʟʝʤʣʶ ʚ ʩʝʪʷʭ ʩ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʥʝʡʪʨʘʣʴʶ. ʂʦʤʧʝʥ-
ʩʘʮʠʷ ʸʤʢʦʩʪʥʳʭ ʪʦʢʦʚ. 

32. ʉʭʝʤʘ ʟʘʤʝʱʝʥʠʷ ʜʣʷ ʪʦʢʦʚ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʠ ʟʘʤʳ-
ʢʘʥʠʠ ʥʘ ʟʝʤʣʶ. ʊʦʢʦʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʦʢʦʚ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦʩʪʠ ʚ ʨʝʘʣʴʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ 6-35 ʢɺ. 

33. ʋʩʪʨʦʡʩʪʚʦ ʢʦʥʪʨʦʣʷ ʠʟʦʣʷʮʠʠ;  ʟʘʱʠʪʘ ʏʉɿ-ʄ; ɿɿʇ 

34. ʄʘʢʩʠʤʘʣʴʥʘʷ ʥʘʧʨʘʚʣʝʥʥʘʷ ʪʦʢʦʚʘʷ ʟʘʱʠʪʘ (ʄʅɿ); ʥʘʟʥʘʯʝʥʠʝ, 
ʩʭʝʤʥʦʝ ʠʩʧʦʣʥʝʥʠʝ. 

35. ʅʘʩʪʨʦʡʢʘ ʄʅɿ; ʪʦʢ ʩʨʘʙʘʪʳʚʘʥʠʷ (Iʩʨ.ʄʊɿ), ʚʨʝʤʷ ʩʨʘʙʘʪʳʚʘʥʠʷ 

(tʩʨ.ʄʊɿ). 

36. ʀʥʜʫʢʮʠʦʥʥʦʝ ʨʝʣʝ ʤʦʱʥʦʩʪʠ; ʫʩʪʨʦʡʩʪʚʦ, ʨʘʙʦʪʘ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

37. ʅʝʜʦʩʪʘʪʢʠ ʄʅɿ; ʩʭʝʤʳ ʧʦʜʢʣʶʯʝʥʠʷ ʨʝʣʝ ʤʦʱʥʦʩʪʠ. 

38. ʇʨʦʜʦʣʴʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʟʘʱʠʪʘ; ʫʩʪʨʦʡʩʪʚʦ, ʨʘʙʦʪʘ; ʚʳʙʦʨ 
ʪʦʢʘ ʩʨʘʙʘʪʳʚʘʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ (Iʩʨ.ɼɿ). ʊʦʢ ʥʝʙʘʣʘʥ-

ʩʘ Iʥʙ. 
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39. ʇʦʧʝʨʝʯʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʟʘʱʠʪʘ; ʧʨʠʤʝʥʝʥʠʝ. 

40. ʇʦʧʝʨʝʯʥʘʷ ʥʘʧʨʘʚʣʝʥʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʪʦʢʦʚʘʷ ʟʘʱʠʪʘ. 

41. ɼʠʩʪʘʥʮʠʦʥʥʘʷ ʟʘʱʠʪʘ; ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ, ʟʘʱʠʪʘ ʩ ʪʨʝʭʩʪʫʧʝʥʯʘ-
ʪʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʩʨʘʙʘʪʳʚʘʥʠʷ, ʩʭʝʤʥʦʝ ʠʩʧʦʣʥʝʥʠʝ. 

42. ʇʦʣʫʧʨʦʚʦʜʥʠʢʦʚʝr ʨʝʣʝ ʧʦʣʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩ ʢʨʫʛʦʚʦʡ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʦʡ. 

43. ɺʳʩʦʢʦʯʘʩʪʦʪʥʳʝ ʢʘʥʘʣʳ ʧʦ ʃʕʇ; ʥʘʟʥʘʯʝʥʠʝ, ʫʩʪʨʦʡʩʪʚʦ. 

44. ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʬʘʟʥʘʷ ʚʳʩʦʢʦʯʘʩʪʦʪʥʘʷ ʟʘʱʠʪʘ; ʫʩʪʨʦʡʩʪʚʦ, ʨʘ-

ʙʦʪʘ. 

45. ʇʨʦʛʨʘʤʤʥʳʝ ʟʘʱʠʪʳ. ʋʩʪʨʦʡʩʪʚʦ, ʨʘʙʦʪʘ. 

46. ɸʚʘʨʠʡʥʳʝ ʠ ʥʝʥʦʨʤʘʣʴʥʳʝ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘ-
ʪʦʨʦʚ. 

47. ʊʨʝʙʦʚʘʥʠʷ ʇʋʕ ʧʦ ʟʘʱʠʪʝ ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ. 

48. ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʟʘʱʠʪʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʠ ʝʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚ 
ʥʘʩʪʨʦʡʢʝ. 

49. ʋʩʪʨʦʡʩʪʚʦ ʠ ʨʘʙʦʪʘ ʨʝʣʝ ʈʅʊ-560, ɼɿʊ-11, ʈʉʊ-15. 

50. ʈʘʩʯʝʪ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʟʘʱʠʪ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ:  ʦʧʨʝʜʝʣʝʥʠʷ 
Iʩʨ, Wʫʨ, kʯ. ʈʦʣʴ ʪʦʨʤʦʟʥʦʡ ʦʙʤʦʪʢʠ Wʊ. ɹʨʦʩʦʢ ʪʦʢʘ ʥʘʤʘʛʥʠʯʠʚʘ-

ʥʠʷ ʠ ʝʛʦ ʦʩʦʙʝʥʥʦʩʪʠ, ʛʜʝ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ. 

51. ɻʘʟʦʚʘʷ ʟʘʱʠʪʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ; ʫʩʪʨʦʡʩʪʚʦ, ʨʘʙʦʪʘ. ʂʦʥʩʪʨʫʢʮʠʠ 
ʛʘʟʦʚʳʭ ʨʝʣʝ. ʊʨʝʙʦʚʘʥʠʷ ʢ ʤʦʥʪʘʞʫ. 

52. ʅʘʟʥʘʯʝʥʠʝ ʠ ʫʩʪʨʦʡʩʪʚʦ ʈʇʅ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʈʇʅ. 

53. ʇʨʠʯʠʥʳ ʧʦʷʚʣʝʥʠʷ ʪʦʢʘ ʥʝʙʘʣʘʥʩʘ Iʥʙ ʠ ʤʝʨʳ ʧʦ ʠʭ ʦʛʨʘʥʠʯʝʥʠʶ ʚ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʟʘʱʠʪʘʭ ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ. 

54. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʦʢʦʚ ʚ ʦʙʤʦʪʢʘʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʩ ʩʦʝʜʠʥʝʥʠʝʤ ʦʙ-
ʤʦʪʦʢ Y/ȹ ʧʨʠ ʜʚʫʭʬʘʟʥʦʤ ʢ.ʟ. ʥʘ ʩʪʦʨʦʥʝ ʅʅ (ȹ). 

55. ɿʘʱʠʪʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʦʪ ʧʝʨʝʛʨʫʟʦʢ ʠ ʚʥʝʰʥʠʭ ʢ.ʟ. 

56. ɿʘʱʠʪʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʙʝʟ ʚʳʢʣʶʯʘʪʝʣʷ ʥʘ ʚʳʩʦʢʦʡ ʩʪʦʨʦʥʝ.  

57. ʎʠʬʨʦʚʳʝ ʟʘʱʠʪʳ  ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ: ʫʩʪʨʦʡʩʪʚʦ, ʨʘʙʦʪʘ 

58. ɸʚʘʨʠʡʥʳʝ ʠ ʥʝʥʦʨʤʘʣʴʥʳʝ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʩʠʥʭʨʦʥʥʳʭ ʛʝʥʝʨʘʪʦ-
ʨʦʚ (ʉɻ). ʊʨʝʙʦʚʘʥʠʷ ʇʋʕ ʧʦ ʟʘʱʠʪʝ ʉɻ. ɺʥʝʰʥʷʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʠ ʚʝʢʪʦʨʥʘʷ ʜʠʘʛʨʘʤʤʘ ʉɻ. 

59. ɿʘʱʠʪʘ ʦʪ ʤʝʞʜʫʬʘʟʥʳʭ ʢ.ʟ. ʚ ʦʙʤʦʪʢʘʭ ʩʪʘʪʦʨʘ. ʇʨʦʜʦʣʴʥʳʝ ʜʠʬ-
ʬʝʨʝʥʮʠʘʣʴʥʳʝ ʟʘʱʠʪʳ, ʥʘʩʪʨʦʡʢʘ. 

60. ɿʘʱʠʪʘ ʦʪ ʟʘʤʳʢʘʥʠʡ ʦʙʤʦʪʢʠ ʩʪʘʪʦʨʘ ʥʘ ʢʦʨʧʫʩ (ʟʝʤʣʶ). ʋʩʪʨʦʡ-
ʩʪʚʦ ʠ ʨʘʙʦʪʘ ʊʅʅʇ ʩ ʧʦʜʤʘʛʥʠʯʠʚʘʥʠʝʤ. 

61. ɿʘʱʠʪʘ ʦʪ ʩʢʚʦʟʥʳʭ ʪʦʢʦʚ ʢ.ʟ. 

62. ʆʩʦʙʝʥʥʦʩʪʠ ʚ ʟʘʱʠʪʝ ʦʙʤʦʪʦʢ ʚʦʟʙʫʞʜʝʥʠʷ ʪʫʨʙʦʛʝʥʝʨʘʪʦʨʦʚ ʠ 

ʛʠʜʨʦʛʝʥʝʨʘʪʦʨʦʚ. ʉʭʝʤʥʦʝ ʠʩʧʦʣʥʝʥʠʝ ʟʘʱʠʪ. 

63.  ʎʠʬʨʦʚʘʷ ʟʘʱʠʪʘ ʉɻ: ʫʩʪʨʦʡʩʪʚʦ, ʨʘʙʦʪʘ 

64. ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚʦʟʙʫʞʜʝʥʠʷ ʉɻ. ʅʘʟʥʘʯʝʥʠʝ ʠ ʪʨʝ-
ʙʦʚʘʥʠʷ ʢ ɸʈɺ. 

65. ʇʨʦʩʪʦʝ ʢʦʤʧʘʫʥʜʠʨʦʚʘʥʠʝ ʧʦʣʥʳʤ ʪʦʢʦʤ ʩʪʘʪʦʨʘ ʢʘʢ ʚʠʜ ɸʈɺ. 

ʉʭʝʤʥʦʝ ʠʩʧʦʣʥʝʥʠʝ, ʨʘʙʦʪʘ. ɺʥʝʰʥʷʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʉɻ ʧʨʠ ʨʘʟ-

ʣʠʯʥʳʭ cosɔ. 
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66. ʌʘʟʦʚʦʝ ʢʦʤʧʘʫʥʜʠʨʦʚʘʥʠʝ ʢʘʢ ʚʠʜ ɸʈɺ. ʉʭʝʤʥʦʝ ʠʩʧʦʣʥʝʥʠʝ ʠ ʨʘ-
ʙʦʪʘ. 

67. ʊʨʘʥʩʬʦʨʤʘʪʦʨ ʬʘʟʦʚʦʛʦ ʢʦʤʧʘʫʥʜʠʨʦʚʘʥʠʷ (ʊʌʂ), ʫʩʪʨʦʡʩʪʚʦ, ʨʘ-
ʙʦʪʘ. ʂʦʨʨʝʢʮʠʷ ʥʘʧʨʷʞʝʥʠʷ. 

68. ʈʝʣʝʡʥʘʷ ʬʦʨʩʠʨʦʚʢʘ ʉɻ. 

69. ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʛʘʰʝʥʠʝ ʧʦʣʷ (ɸɻʇ) ʛʝʥʝʨʘʪʦʨʘ, ʪʨʝʙʦʚʘʥʠʷ ʢ ɸɻʇ. 

70. ɿʘʱʠʪʘ ʦʪ ʧʦʪʝʨʠ ʚʦʟʙʫʞʜʝʥʠʷ. ɸʩʠʥʭʨʦʥʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʉɻ. 
ɿʘʱʠʪʘ. 

71. ɸʩʠʥʭʨʦʥʥʳʝ ʜʚʠʛʘʪʝʣʠ (ɸɼ). ɺʨʘʱʘʶʱʠʡ ʤʦʤʝʥʪ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝ-
ʣʝʡ ʠ ʤʦʤʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʤʝʭʘʥʠʟʤʘ, ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʇʫʩʢ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ; ʘʚʘʨʠʡʥʳʝ ʠ ʥʝʥʦʨʤʘʣʴʥʳʝ ʨʝʞʠʤʳ. 

72. ɿʘʱʠʪʘ ɸɼ ʜʦ 1000 ɺ ʦʪ ʢ.ʟ. ʥʘ ʙʘʟʝ ʤʘʛʥʠʪʥʦʛʦ ʧʫʩʢʘʪʝʣʷ, ʥʘ ʙʘʟʝ 
ʢʦʥʪʘʢʪʦʨʘ. ʅʘʩʪʨʦʡʢʘ ʟʘʱʠʪ. 

73. ɿʘʱʠʪʘ ɸɼ ʦʪ ʧʝʨʝʛʨʫʟʦʢ, ʦʙʨʳʚʘ ʬʘʟ, ʧʦʥʠʞʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ. 
ʉʭʝʤʥʦʝ ʠʩʧʦʣʥʝʥʠʝ. 

74. ɿʘʱʠʪʘ ɸɼ, ʚʳʰʝ 1000 ɺ. ʊʨʝʙʦʚʘʥʠʷ ʇʋʕ. 

75. ɿʘʱʠʪʘ  ɸɼ  ʚʳʰʝ  1000 ɺ  ʦʪ  ʤʝʞʜʫʬʘʟʥʳʭ  ʢ.ʟ.  ʉʭʝʤʥʦʝ ʠʩʧʦʣ-
ʥʝʥʠʝ, ʥʘʩʪʨʦʡʢʘ. 

76. ɿʘʱʠʪʘ ɸɼ ʦʪ ʟʘʤʳʢʘʥʠʡ ʥʘ ʢʦʨʧʫʩ (ʟʝʤʣʶ). 

77. ɿʘʱʠʪʘ ʜʚʠʛʘʪʝʣʝʡ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. 

78. ʎʠʬʨʦʚʘʷ ʟʘʱʠʪʘ ʜʚʠʛʘʪʝʣʝʡ: ʫʩʪʨʦʡʩʪʚʦ, ʨʘʙʦʪʘ. 

79. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʝʞʠʤʘ ʩʝʪʠ 6-35 ʢɺ ʧʨʠ ʟʘʤʳʢʘʥʠʠ ʬʘʟʳ ʥʘ ʟʝʤʣʶ. 

ʉʭʝʤʥʦʝ ʟʘʤʝʱʝʥʠʝ, ʚʝʢʪʦʨʥʳʝ ʜʠʘʛʨʘʤʤʳ. 

80. ʉʭʝʤʘ ʟʘʤʝʱʝʥʠʷ ʜʣʷ ʪʦʢʦʚ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ʊʦʢʦʨʘʩ-
ʧʨʝʜʝʣʝʥʠʝ ʪʦʢʦʚ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴ-

ʥʳʭ ʩʝʪʷʭ 6-35 ʢɺ. 

81. ʌʠʣʴʪʨʳ ʪʦʢʦʚ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (ʌʊʅʇ); ʬʠʣʴʪʨʳ 

ʥʘʧʨʷʞʝʥʠʷ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ʊʨʝʙʦʚʘʥʠʷ ʧʨʠ ʫʩʪʘʥʦʚ-

ʢʝ. 

82. ʉʭʝʤʳ ʟʘʱʠʪ ʦʪ ʟʘʤʳʢʘʥʠʷ ʥʘ ʟʝʤʣʶ: ʘ) ʊʦʢʦʚʘʷ ʟʘʱʠʪʘ ʥʫʣʝʚʦʡ   

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ʉʭʝʤʥʦʝ ʠʩʧʦʣʥʝʥʠʝ, ʥʘʩʪʨʦʡʢʘ, ʥʝʜʦʩʪʘʪʢʠ. 

ʈʝʣʝ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʈʊɿ-51; 

ʙ) ʅʘʧʨʘʚʣʝʥʥʳʝ ʟʘʱʠʪʳ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ʉʭʝʤʥʦʝ 

ʠʩʧʦʣʥʝʥʠʝ. ɿʘʱʠʪʘ ʪʠʧʘ ɿɿʇ-1ʄ. ʀʤʧʫʣʴʩʥʦʝ ʨʝʣʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʤʦʱʥʦʩʪʠ; 

ʚ) ɿʘʱʠʪʳ, ʨʝʘʛʠʨʫʶʱʠʝ  ʥʘ ʚʳʩʰʠʝ  ʛʘʨʤʦʥʠʢʠ ʪʦʢʘ ʟʘʤʳʢʘʥʠʷ.  

ʉʭʝʤʳ ʫʩʪʨʦʡʩʪʚʘ ʋʉɿ-2/2, ʋʉɿ-ɿʄ, ʠʭ ʨʘʙʦʪʘ; 

ʛ) ʉʭʝʤʳ, ʨʝʘʛʠʨʫʶʱʠʝ ʥʘ ʪʦʢʠ ʧʝʨʝʭʦʜʥʦʛʦ ʨʝʞʠʤʘ (i-ʨʘʟʨʷʜʥʳʡ ʠ 

i-ʟʘʨʷʜʥʳʡ); ʩʭʝʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ  ʧʝʨʝʭʦʜʥʳʭ  ʪʦʢʦʚ   (i-ʨʘʟʨʷʜʥʳʡ  

ʠ  i-ʟʘʨʷʜʥʳʡ)  ʧʨʠ  ʟʘʤʳʢʘʥʠʠ;  ʟʥʘʢʠ ʚʦʣʥ ʪʦʢʘ, ʥʘʧʨʷʞʝʥʠʷ, 

ʤʛʥʦʚʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʧʨʠ ʟʘʤʳʢʘʥʠʠ ʥʘ ʟʝʤʣʶ. ʉʭʝʤʥʦʝ ʠʩ-

ʧʦʣʥʝʥʠʝ ʈɿ. 

83. ʄʘʢʩʠʤʘʣʴʥʳʝ ʪʦʢʦʚʳʝ ʟʘʱʠʪʳ ʦʪ ʢ.ʟ. ʚ ʩʝʪʠ ʩ ʛʣʫʭʦʟʘʟʝʤʣʝʥʥʦʡ 

ʥʝʡʪʨʘʣʴʶ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʦʢʦʚ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʠ 

ʦʜʥʦʬʘʟʥʦʤ ʢ.ʟ. 
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84. ʅʝʥʘʧʨʘʚʣʝʥʥʘʷ ʄʊɿ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ʋʩʪʨʦʡʩʪʚʦ, ʨʘ-
ʙʦʪʘ, ʥʘʩʪʨʦʡʢʘ. 

85. ʅʘʧʨʘʚʣʝʥʥʘʷ ʪʦʢʦʚʘʷ ʟʘʱʠʪʘ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ʋʩʪʨʦʡ-
ʩʪʚʦ, ʨʘʙʦʪʘ, ʥʘʩʪʨʦʡʢʘ. 

86. ɺʠʜʳ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʟʘʱʠʪ ʧʨʠʤʝʥʷʝʤʳʭ ʦʪ ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʥʝ-
ʥʦʨʤʘʣʴʥʳʭ ʨʝʞʠʤʦʚ ʃʕʇ. ʀʭ ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʥʘʩʪʨʦʡʢʘ. 

87. ʎʠʬʨʦʚʘʷ ʟʘʱʠʪʘ ʃʕʇ: ʫʩʪʨʦʡʩʪʚʦ, ʨʘʙʦʪʘ. 

88. ɺʳʩʦʢʦʯʘʩʪʦʪʥʳʝ ʢʘʥʘʣʳ ʚʦʟʜʫʰʥʳʭ ʃʕʇ. ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-

ʬʘʟʦʚʘʷ ʚʳʩʦʢʦʯʘʩʪʦʪʥʘʷ ʟʘʱʠʪʘ: ʫʩʪʨʦʡʩʪʚʦ, ʨʘʙʦʪʘ. 

89. ɿʘʱʠʪʘ ʩʙʦʨʥʳʭ ʰʠʥ. 

90. ʈʦʣʴ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ɸʇɺ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ. 

91. ʉʭʝʤʘ ʠ ʨʘʙʦʪʘ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʦʜʥʦʢʨʘʪʥʦʛʦ ɸʇɺ. 

92. ʉʭʝʤʘ ʠ ʨʘʙʦʪʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʦʜʥʦʢʨʘʪʥʦʛʦ ɸʇɺ. 

93. ʈʘʙʦʪʘ ɸʇɺ ʥʘ ʤʝʞʩʠʩʪʝʤʥʳʭ ʃʕʇ. ʋʨʘʚʥʠʪʝʣʴʥʳʝ ʪʦʢʠ. ʅʘʧʨʷ-

ʞʝʥʠʝ ʙʠʝʥʠʷ. ʈʝʣʝ ʢʦʥʪʨʦʣʷ ʩʠʥʭʨʦʥʠʟʤʘ. 

94. ɸʇɺ ʩ ʦʞʠʜʘʥʠʝʤ ʩʠʥʭʨʦʥʠʟʤʘ. ʋʩʪʨʦʡʩʪʚʦ, ʨʘʙʦʪʘ. 

95. ɸʇɺ ʩ ʫʣʘʚʣʠʚʘʥʠʝʤ ʩʠʥʭʨʦʥʠʟʤʘ. ʋʩʪʨʦʡʩʪʚʦ, ʨʘʙʦʪʘ. 

96. ʂʣʶʯʠ ʫʧʨʘʚʣʝʥʠʷ. 

97. ʅʘʟʥʘʯʝʥʠʝ ʠ ʨʦʣʴ ɸʏʈ; ʙʘʣʘʥʩ ʤʦʱʥʦʩʪʝʡ ʚ ʵʥʝʨʛʦʩʠʩʪʝʤʝ. ʈʝʛʫ-
ʣʠʨʫʶʱʠʡ ʵʬʬʝʢʪ ʥʘʛʨʫʟʢʠ. ʆʯʝʨʝʜʠ ɸʏʈ. 

98. ʈʝʣʝ ʯʘʩʪʦʪʳ ʈʏ-1; ʫʩʪʨʦʡʩʪʚʦ, ʨʘʙʦʪʘ. 

99. ʅʘʟʥʘʯʝʥʠʝ ɸɺʈ. ʍʦʣʦʜʥʳʡ ʠ ʛʦʨʷʯʠʡ ʨʝʟʝʨʚ. ɸɺʈ ʠʩʪʦʯʥʠʢʦʚ, 
ʃʕʇ, ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ, ʩʝʢʮʠʦʥʥʳʭ ʰʠʥ. ʇʫʩʢʦʚʳʝ ʦʨʛʘʥʳ ɸɺʈ. 

ʉʭʝʤʳ. 

8. ʂʦʥʪʨʦʣʴʥʳʝ ʟʘʜʘʥʠʷ 

8.1. ʆʙʱʠʝ ʫʢʘʟʘʥʠʷ 

ɺʳʧʦʣʥʝʥʠʝ ʢʦʥʪʨʦʣʴʥʳʭ ʨʘʙʦʪ ʧʦʤʦʞʝʪ ʛʣʫʙʞʝ ʫʩʚʦʠʪʴ ʪʝʦʨʝʪʠʯʝ-

ʩʢʠʡ ʤʘʪʝʨʠʘʣ ʢʫʨʩʘ ʠ ʧʨʠʦʙʨʝʩʪʠ ʥʝʦʙʭʦʜʠʤʳʝ ʥʘʚʳʢʠ ʚ ʨʝʰʝʥʠʠ ʧʨʘʢ-

ʪʠʯʝʩʢʠʭ ʟʘʜʘʯ   ʚ   ʦʙʣʘʩʪʠ   ʨʝʣʝʡʥʦʡ   ʟʘʱʠʪʳ.  ʉʪʫʜʝʥʪʳ ʚʳʧʦʣʥʷʶʪ ʦʜ-

ʥʫ ʢʦʥʪʨʦʣʴʥʫʶ ʨʘʙʦʪʫ ʠ ʦʜʥʫ ʢʫʨʩʦʚʫʶ. ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʚʩʝʭ ʚʘʨʠ-

ʘʥʪʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ ˉ1 ʠ ʦʜʥʦʣʠʥʝʡʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʭʝʤʝ ʥʘ 

ʨʠʩ. 1. ʠ ʨʠʩ. 2. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʪʨʦʣʴʥʦʡ ʨʘʙʦʪʳ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝ-

ʢʦʤʝʥʜʫʝʤʫʶ ʣʠʪʝʨʘʪʫʨʫ, ʧʨʠʚʝʜʝʥʥʫʶ ʚ ʟʘʜʘʥʠʠ ʠ ʧʨʠʤʝʨʳ ʨʘʩʯʝʪʘ ʟʘ-

ʱʠʪ ʚ ʧʨʠʣʦʞʝʥʠʷʭ.  ʇʨʠ ʚʳʙʦʨʝ ʪʠʧʘ ʟʘʱʠʪ ʥʫʞʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʦʥʷʪʴ 

ʩʫʱʥʦʩʪʴ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʵʣʝʤʝʥʪʘʭ ʩʝʪʠ ʧʨʠ ʘʚʘ-

ʨʠʡʥʳʭ ʨʝʞʠʤʘʭ, ʠʟʫʯʠʪʴ ʩʭʝʤʥʦʝ ʠʩʧʦʣʥʝʥʠʝ ʟʘʱʠʪ ʠ ʠʭ ʨʘʙʦʪʫ, ʨʘʟʦ-

ʙʨʘʪʴʩʷ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʪʦʢʦʚ ʚ ʩʭʝʤʘʭ ʩʦʝʜʠʥʝʥʠʷ ʊʊ ʠ ʨʝʣʝ ʧʨʠ ʨʘʟʣʠʯ-

ʥʳʭ ʚʠʜʘʭ ʢ.ʟ. ʆʩʚʦʠʪʴ ʧʦʨʷʜʦʢ ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʦʚ ʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʱʠʪ ʠ 

ʧʨʦʚʝʨʠʪʴ ʠʭ ʥʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʦʥʪʨʦʣʴʥʦʡ ʨʘʙʦʪʳ 

ʥʫʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʨʝʣʝʡʥʫʶ ʟʘʱʠʪʫ ʃʕʇ - 10 ʢɺ., ʧʨʠ ʢʫʨʩʦʚʦʡ ʨʘʙʦʪʝ ï 

ʨʝʣʝʡʥʫʶ ʟʘʱʠʪʫ ʠ ʘʚʪʦʤʘʪʠʢʫ ʩʠʣʦʚʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ.  
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ʉʭʝʤʳ ʟʘʱʠʪ ʩʣʝʜʫʝʪ ʚʳʯʝʨʪʠʪʴ ʚ ʨʘʟʥʝʩʥyʥʦʤ ʚʠʜʝ ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ 

ʩʦʙʣʶʜʝʥʠʝʤ ɻʆʉʊʘ ʥʘ ʦʙʦʟʥʘʯʝʥʠʷʭ ʚ ʯʝʨʪʝʞʘʭ. ʏʝʨʪʞy ʚʳʧʦʣʥʠʪʴ ʥʘ 

ʣʠʩʪʝ ʬʦʨʤʘʪʘ ɸ1. 

 ʊʘʙʣʠʮʘ 1 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʪʨʦʣʴʥʦʡ ʨʘʙʦʪ rʠ ʢʫʨʩʦʚʦʛʦ ʧʨʦʝʢʪʘ 

ɺ
ʘ
ʨ
ʠ
ʘ
ʥ
ʪ
ʳ

 

ʄ
ʦ
ʱ
ʥ
ʦ
ʩ
ʪ
ʴ
 
ʂ
ɿ
 
ʩ
ʠ
ʩ
ʪ
ʝ
-

ʤ
 r

ʅʦʤʠʥʘʣʴ-

ʥʘʷ ʤʦʱ-

ʥʦʩʪʴ 

ɼʘʥʥʳʝ ʧʦ ʧʦʪʨʝʙʠʪʝʣʷʤ 

ɼʘʥʥʳʝ ʧʦ 

ʘʚʪʦʤʘʪʠʢʝ 

ʊ
ʨ
ʘ
ʥ
ʩ
ʬ
ʦ
ʨ
ʤ
ʘ

-

ʪ
ʦ
ʨ
ʳ
 
ʊ

1
,
 
ʊ

2
 

ɼ
ʚ
ʠ
ʛ
ʘ
ʪ
ʝ
ʣ
ʠ
 
ʄ

1
, 

ʄ
2
 

ʅ1 (ʅ2) ʅ3 (ʅ4) 

ɼʣʠʥʘ 

ʣʠʥʠʠ 
ʅʘʛ-

ʨʫʟ-

ʢʘ 

ʋʩʪʘʚʢʠ 

ʟʘʱʠʪʳ 

ʅʘʛ-

ʨʫʟ-

ʢʘ 

ʋʩʪʘʚʢʠ 

ʟʘʱʠʪʳ 

Sʂɿ Sʅ ʈɼ SʅɆ tʩʟ Iʩʟ SʅɆ tʩʟ Iʩʟ 
ʃ3

ʃ4 

ʃ1

ʃ2 
ɸɺʈ ɸʇɺ 

ʄɺ

ɸ 

ʄɺ

ɸ 
ʄɺʪ ʄɺɸ ʉ ʢɸ ʄɺɸ ʉ ʢɸ ʢʤ ʢʤ ï ï 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1 5000 6,3 1,0 1,0 0,8 0,21 2,5 1,2 0,32 3,0 14 Q1 ï 

2 4700 10 1,25 2,0 1,0 0,30 4,0 1,0 0,35 1,0 6 ï ʅ1 

3 4000 16 1,6 3,0 0,8 0,42 8,0 1,6 0,4 2,5 10 Q2 ï 

4 3800 25 2,0 4,0 0,5 0,50 11,0 1,0 0,56 5,0 17 ï ʅ3 

5 3500 40 1,25 1,5 0,7 0,30 3,0 0,9 0,35 2,0 12 Q1 ï 

6 3250 63 1,0 3,0 0,8 0,35 5,0 1,0 0,5 4,0 18 ï ʅ1 

7 3000 80 1,6 1,5 0,5 0,25 7,0 1,2 0,6 3,0 11 Q2 ï 

8 2800 125 2,6 3,5 0,6 0,45 12,0 1,4 0,7 2,0 10 ï ʅ3 

9 2500 6,3 1,6 0,5 0,7 0,14 2,8 1,3 0,41 5,0 20 Q1 ï 

10 2200 10 2,0 1,3 0,9 0,21 4,2 2,0 0,58 2,5 12 ï ʅ1 

11 2000 16 1,25 1,5 0,8 0,20 7,7 1,4 0,65 3,0 15 Q2 ï 

12 1800 25 1,6 5,0 0,5 0,60 15,0 1,6 0,9 1,6 8 ï ʅ3 

13 1000 40 2,5 4,0 0,6 0,55 17,0 1,0 1,0 2,0 15 Q1 ï 

14 1500 63 1,25 3,5 0,7 0,50 13,0 1,2 0,9 3,5 16 ï ʅ1 

15 1700 80 2,5 2,5 0,9 0,40 7,0 1,6 1,0 1,8 10 Q2 ï 

16 2000 125 1,6 2,1 0,5 0,41 4,5 2,0 0,9 1,6 12 ï ʅ2 

17 2300 6,3 1,25 1,7 0,6 0,35 2,0 1,5 0,5 2,0 15 Q1 ï 

18 2500 6,3 1,0 1,0 0,7 0,25 3,2 1,8 0,6 1,3 7 ï ʅ3 

19 2700 40 1,0 2,0 0,8 0,30 4,8 2,0 0,8 2,0 9 Q2 ï 

20 3000 63 1,25 3,0 1,0 0,40 3,8 1,5 0,8 3,0 20 ï ʅ1 

21 3200 16 1,6 3,5 0,9 0,43 6,2 2,0 1,0 4,0 21 Q1 ï 

22 3500 80 1,25 3,0 0,8 0,43 7,5 1,0 1,0 5,0 17 ï ʅ2 

23 3700 125 2,0 6,0 0,7 0,75 10,0 1,2 0,9 1,5 9 Q2 ï 

24 1000 25 2,5 4,5 0,6 0,60 11,0 1,4 0,9 2,0 11 ï ʅ3 

25 1200 6,3 0,8 0,8 0,5 0,20 4,1 1,6 0,7 2,5 15 Q1 ï 

26 1500 16 1,0 1,2 0,6 0,20 3,5 1,8 38,0 3,0 14 ï ʅ1 

27 1800 40 1,25 1,5 0,7 0,25 6,0 2,0 1,2 2,7 13 Q2 ï 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1 

28 1500 10 1,6 2,5 0,8 0,40 4,2 1,9 0,8 2,2 10 ï ʅ2 

29 3500 16 2,0 1,0 0,9 0,20 9,0 1,7 1,1 1,8 10 Q1 ï 

30 2500 63 0,8 1,5 1,0 0,29 3,0 1,5 0,6 1,5 10 ï ʅ3 

31 2600 40 2,5 1,8 0,9 0,30 7,5 1,3 1,0 3,0 12 Q2 ï 

32 2700 25 1,6 3,0 0,8 0,40 15,5 1,1 1,1 4,0 20 ï ʅ1 

33 2800 25 2,0 5,0 0,7 0,70 12,0 1,5 0,9 3,5 17 Q1 ï 

34 2900 32 1,0 3,0 0,6 0,50 6,0 2,0 1,0 4,5 17 ï ʅ2 

35 3000 16 2,5 1,5 0,5 0,30 7,1 1,0 1,2 2,5 8 Q2 ï 

36 3400 10 1,25 2,0 0,5 0,30 5,0 1,0 0,9 1,5 9 ï ʅ3 

37 3600 63 1,6 0,8 0,8 0,15 5,1 1,5 0,7 1,2 11 Q1 ï 

38 1600 32 3,2 7,0 0,6 0,80 14,0 2,0 1,0 2,8 12 ï ʅ1 

 

ɸʇɺ ɸʇɺ

ɸʇɺɸʇɺ ɸʇɺ

ɸɺʈ

ɸɺʈ

Q1

Q2

ʃ3 ʃ4

ʃ1 ʃ2

ʊ1 ʊ2

ʄ1 ʄ2

ʅ1 ʅ2

ʅ3 ʅ4

ʉʠʩʪʝʤʘ

ʈ3

ʈʕ ʃʕʇ

ʃʕʇ-110 ʢɺ

115 ʢɺ

Sʂ.ɿ.ʉ.

ʈ3

ʈ3ʈ3

ʈ3ʈ3

Iʩʟ Iʩʟ

Iʩʟ Iʩʟ

Iʩʟ=?

Iʩʟ=?

tʩʟ

tʩʟ=?

tʩʟ

tʩʟ

tʩʟ

tʩʟ=?

ʂ1

ʂ2

ʃ1=ʃ2; ʃ3=ʃ4;

Q1 ʠ Q2 ʨʘʟʦʤʢʥʫʪr

10,5 ʢɺ

10,5 ʢɺ

 
ʈʠʩ. 1. ʀʩʭʦʜʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ 
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8.2. ʂʦʥʪʨʦʣʴʥʘ  ̫ʨʘʙʦʪʘ 

ʈʝʣʝʡʥʘʷ ʟʘʱʠʪʘ ʚʦʟʜʫʰʥʦʡ ʃʕʇ 10 ʢɺ ʦʪ ʢʦʨʦʪʢʠʭ ʟʘʤʳʢʘʥʠʡ 

ʠ ʥʝʥʦʨʤʘʣʴʥʳʭ ʨʝʞʠʤʦʚ 

ɿʘʜʘʥʠʝ: 

ɺʳʙʨʘʪʴ ʩʭʝʤʳ ʟʘʱʠʪ, ʪʠʧ ʨʝʣʝ ʠ ʠʩʪʦʯʥʠʢ ʦʧʝʨʘʪʠʚʥʦʛʦ ʪʦʢʘ ʜʣʷ 

ʨʝʣʝʡʥʳʭ ʟʘʱʠʪ ʚʦʟʜʫʰʥʦʡ ʃʕʇ (ʃ3) (ʨʠʩ 2.) ʦʪ ʢʦʨʦʪʢʠʭ ʟʘʤʳʢʘʥʠʡ ʠ 

ʥʝʥʦʨʤʘʣʴʥʳʭ ʨʝʞʠʤʦʚ, (ʄʊɿ, ʊʆ, ʟʘʱʠʪʘ ʦʪ ʟʘʤʳʢʘʥʠʷ ʥʘ ʟʝʤʣʶ). 

ʈʘʩʩʯʠʪʘʪʴ ʪʦʢʠ ʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʱʠʪ ʠ ʚʳʜʝʨʞʢʠ ʚʨʝʤʝʥʠ. ʇʨʦʚʝ-

ʨʠʪʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʟʘʱʠʪ, ʨʘʩʩʯʠʪʘʚ ʪʦʢʠ ʢ.ʟ. ʜʣʷ ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʝʢ 

(ʂ1, ʂ2). 

ʈʘʩʯʝʪʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 2. ʀʩʭʦʜʥʳʝ ʜʘʥ-

ʥʳʝ ï Sʢʟ ʩʠʩʪʝʤʳ, ʃ1, ʃ2, ʃ3, ʈM1, Sʅ1 ʚʟʷʪʴ ʠʟ ʪʘʙʣʠʮʳ ˉ1, ʥʦʤʝʨ ʚʘʨʠʘʥʪʘ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʤʝʨʫ ʚ ʩʧʠʩʢʝ ʫʯʝʙʥʦʡ ʛʨʫʧʧʳ ʩʪʫʜʝʥʪʦʚ 

 

ʃ1

ʃ2

ʉʠʩʪʝʤʘ

ʃʕʇ-110 ʢɺ
Sʂ.ɿ.ʉ.

110 ʢɺ

ʃ3

Sʊ1

ʄ1

ʂ1
ʂ2

10 ʢɺ ʈ3

ʅ1

Iʩʨ tʩʨ

tʩʨ
 

ʈʠʩ. 2. ʉʭʝʤʘ ʜʣʷ ʨʘʩʯʝʪʘ ʪʦʢʘ ʢ.ʟ. 

 

ʉʦʜʝʨʞʘʥʠʝ ʧʦʷʩʥʠʪʝʣʴʥʦʡ ʟʘʧʠʩʢʠ ʧʨʠ ʦʬʦʨʤʣʝʥʠʠ  

ʢʦʥʪʨʦʣʴʥʦʡ ʨʘʙʦʪʳ 

1. ɺʚʝʜʝʥʠʝ:  

2. ʂʦʨʦʪʢʠʝ ʟʘʤʳʢʘʥʠʷ ʚ ʩʝʪʠ 10 ʢɺ (6 ʢɺ). ʂʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. 
ʇʨʦʚʝʩʪʠ ʨʘʩʯʝʪ ʪʦʢʦʚ ʢ.ʟ. ʚ ʪ. ʂ1 ʠ ʂ2 (ʈʠʩ.2). 

3. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʨʝʣʝʡʥʳʭ ʟʘʱʠʪ. ɼʘʪʴ ʢʨʘʪʢʦʝ ʧʦʷʩʥʝʥʠʝ ʧʦ ʩʦ-

ʜʝʨʞʘʥʠʶ ʠ ʥʘʟʥʘʯʝʥʠʶ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʀʟʤʝʨʠʪʝʣʴʥʳʝ ʠ ʚʩʧʦ-

ʤʦʛʘʪʝʣʴʥʳʝ ʨʝʣʝ; ʪʠʧʳ, ʥʘʟʥʘʯʝʥʠʝ, ʚʢʣʶʯʝʥʠʝ ʚ ʢʦʥʪʨʦʣʠʨʫʝʤʫʶ ʩʝʪʴ. 

ʀʩʧʦʣʴʟʦʚʘʪʴ ʨʝʣʝ ʪʦʢʘ ʈʊ ï 40, ʈʉʊ ï 11, ʈʝʣʝ ʥʘʧʨʷʞʝʥʠʷ ʈʅ ï 50, ʈʉʊ ï 

14. 

4. ʊʦʢʦʚʳʝ ʟʘʱʠʪʳ: ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʦʢʦʚʘʷ ʟʘʱʠʪʘ (ʄʊɿ) ʠ ʪʦʢʦʚʘʷ ʦʪ-
ʩʝʯʢʘ (ʊʆ): ʠʭ ʩʭʝʤʥʦʝ ʠʩʧʦʣʥʝʥʠʝ, ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ, ʥʘʩʪʨʦʡʢʠ (Iʩʨ.ʨʟ ʠ 

tʩʨ.ʨʟ, kʯʫʚ.). ʉʭʝʤʳ ʩʦʝʜʠʥʝʥʠʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ ʠ ʨʝʣʝ ʚ ʠʟʤʝʨʠʪʝʣʴ-

ʥʦʡ ʯʘʩʪʠ ʟʘʱʠʪ. 

5. ɺʳʙʦʨ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ ʜʣʷ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʄʊɿ ʧʦ ʥʦ-
ʤʠʥʘʣʴʥʦʡ ʥʘʛʨʫʟʢʝ ʃʕʇ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ. 

6. ʈʘʩʯʝʪ ʄʊɿ ʃʕʇï10 ʢɺ ʜʣʷ ʩʚʦʠʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ (ʇʨʠʣʦʞʝʥʠʝ I), 

ʦʧʨʝʜʝʣʝʥʠʝ Iʩʨ.ʄʊɿ ʠ tʩʨ.ʄʊɿ, kʯʫʚ. 
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7. ʆʧʨʝʜʝʣʝʥʠʝ ʪʦʢʘ ʩʨʘʙʘʪʳʚʘʥʠʷ ʪʦʢʦʚʦʡ ʦʪʩʝʯʢʠ (ʊʆ) ʃʕʇ 10 ʢɺ. 

8. ʉʭʝʤʥʦʝ ʠʩʧʦʣʥʝʥʠʝ ʧʨʠʥʷʪʳʭ ʟʘʱʠʪ (ʄʊɿ ʠ ʊʆ). ʉʧʝʮʠʬʠʢʘʮʠʷ 

ʧʨʠʤʝʥʷʝʤʳʭ ʨʝʣʝ. 

9. ʆʙʱʠʡ ʢʦʥʪʨʦʣʴ ʠʟʦʣʷʮʠʠ ʧʨʠ ʟʘʤʳʢʘʥʠʠ ʬʘʟʳ ʥʘ ʟʝʤʣʶ ʚ ʨʘʩʧʨʝ-

ʜʝʣʠʪʝʣʴʥʦʡ ʩʝʪʠ 10 ʢɺ (ʩʭʝʤʥʦʝ ʠʩʧʦʣʥʝʥʠʝ). ʌʠʣʴʪʨʳ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝ-

ʥʠʷ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (ʌʊʅʇ, ʌʅʅʇ). ʇʨʠʙʦʨ çʉʧʝʢʪʨè ʠ ʝʛʦ 

ʧʨʠʤʝʥʝʥʠʝ. ɹʣʦʢ-ʩʭʝʤʘ ʮʠʬʨʦʚʦʡ ʟʘʱʠʪʳ ʃʕʇ. 

ʇʨʠʤʝʯʘʥʠʝ: ʧʨʠʤʝʨ ʨʘʩʯʝʪʘ ʄʊɿ ʃʕʇ ʧʨʠʚʝʜʝʥ ʚ ʇʨʠʣʦʞʝʥʠʠ I. 

 

ʃʠʪʝʨʘʪʫʨʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʪʨʦʣʴʥʦʡ ʨʘʙʦʪʳ 

1. ɸʥʜʨʝʝʚ ɺ.ɸ. ʈʝʣʝʡʥʘʷ ʟʘʱʠʪʘ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ. ï ʄ.: 

ɺʳʩʰʘʷ ʰʢʦʣʘ, 2006 (2001). 

2. ʏʝʨʥʦʙʨʦʚʦʚ ʅ.ɺ., ʉʝʤʝʥʦʚ ɺ.ɸ. ʈʝʣʝʡʥʘʷ ʟʘʱʠʪʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ï ʄ.: 

ʕʥʝʨʛʦʠʟʜʘʪ, 1998. 

3. ʂʨʠʚʝʥʢʦʚ ɺ.ɺ. ʠ ʜʨ. ʈʝʣʝʡʥʘʷ ʟʘʱʠʪʘ ʠ ʘʚʪʦʤʘʪʠʢʘ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ. ï 

ʄ.: ʕʥʝʨʛʦʠʟʜʘʪ, 1981. 

4. ɹʝʨʢʦʚʠʯ ʄ.ɸ., ʄʦʣʯʘʥʦʚ ɺ.ɺ., ʉʝʤʝʥʦʚ ɺ.ɸ. ʆʩʥʦʚʳ ʪʝʭʥʠʢʠ ʨʝʣʝʡʥʦʡ ʟʘʱʠ-
ʪʳ. ï ʄ.: ʕʥʝʨʛʦʘʪʦʤʠʟʜʘʪ, 1984. 

5. ʄʘʨʢʝʚʠʯ ɸ.ʀ., ʀʚʘʥʦʚ ɺ.ɸ. ʈʝʣʝʡʥʘʷ ʟʘʱʠʪʘ ʠ ʘʚʪʦʤʘʪʠʢʘ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦ-
ʩʥʘʙʞʝʥʠʷ. ʉʪʘʪʠʯʝʩʢʠʝ ʨʝʣʝ. ï ʇʩʢʦʚ, 2001. 

6. ʇʨʘʚʠʣʘ ʫʩʪʨʦʡʩʪʚ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ (ʇʋʕ-2002). 

7. ʄʘʨʢʝʚʠʯ ɸ.ʀ. ʠ ʜʨ. ʇʨʠʙʦʨ ʉʧʝʢʪʨ. ï ʕʥʝʨʛʝʪʠʢ ˉ4, 2000. 

8. ʐʤʫʨʴʝʚ ɺ.ʗ.  ʎʠʬʨʦʚʳʝ ʨʝʣʝ . ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ. 1998. 

9. ʎʠʛʣʝʨ ɻ. ʎʠʬʨʦʚʘʷ ʜʠʩʪʘʥʮʠʦʥʥʘʷ ʟʘʱʠʪʘ: ʧʨʠʥʮʠʧʳ ʠ ʧʨʠʤʝʥʝʥʠʝ. ʄʦʩʢʚʘ. 

ʕʥʝʨʛʦʠʟʜʘʪ. 2005. 

10.  ʉʘʡʪʳ: ʉʠʨʠʫʩ ʏʝʣʷʙʠʥʩʢ http://sirius-chel.ru 

 ʅʊʎ çʄʝʭʘʥʦʪʨʦʥʠʢʘè http://www.mtra.ru 

  ɸɹɹ ʈʝʣʝ-ʏʝʙʦʢʩʘʨʳ http://www.promportal.ru/userinfo147 
 

ʇʨʠʤʝʨʥʳʡ ʧʦʨʷʜʦʢ ʨʘʩʯʝʪʘ ʪʦʢʘ ʢ.ʟ. ʚ ʪʦʯʢʝ ʂ2 (ʈʠʩ. 2) 

 

ɺ ʩʭʝʤʝ ʟʘʤʝʱʝʥʠʷ ʫʯʠʪʳʚʘʝʤ ʪʦʣʴʢʦ ʠʥʜʫʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʵʣʝʤʝʥʪʦʚ (ʈʠʩ. 2ʘ). 

ʂ2

ʍʉ ʍʃ1 ʍʊ ʍʃ3

 
ʈʠʩ. 2ʘ. 

 

ɿʘ ʙʘʟʠʩʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʣʫʯʰʝ ʚʟʷʪʴ ʚʳʩʦʢʦʝ ʥʘʧʨʷʞʝʥʠʝ                    

Uʙ =  Uʩʨ.ʚʥ = 115 ʢɺ.  

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʚ ʠʤʝʥʦʚʘʥʥʳʭ ʝʜʠʥʠʮʘʭ ʥʘʭʦʜʠʤ ʧʦ 

ʢʣʘʩʩʠʯʝʩʢʠʤ ʬʦʨʤʫʣʘʤ: 

ʩʠʩʪʝʤʘ  
(ʟʘʜʘʥʘ ʤʦʱʥʦʩʪʴʶ ʢ.ʟ. ʥʘ ʰʠʥʘʭ ʩʠʩʪʝʤʳ) 

http://sirius-chel.ru/
http://www.mtra.ru/
http://www.promportal.ru/userinfo147
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   Xʩ = ʙ

ʢȢʟȢʩȢ
 
ʢȢʟȢʩȢ

  (ʆʄ); 

 

ʃʕʇ ï 110 ʢɺ 
 

Xʣ1 = X0Ŀὰ1  (ʆʄ),     X0 = 0,4 ʆʄ/ʢʤ,     l1 -  ʜʣʠʥʘ ʃʕʇ - 110 (ʢʤ); 

 

ʪʨʘʥʩʬʦʨʤʘʪʦʨ 

 

Xʪ = 
ʢȢʟȢʩʨȢ

 Ŀ
ʙ

ʥʦʤȢʪ
  (ʆʄ); 

 

ʃʕʇ ï 10 ʢɺ 

 

Xʣ3 = (X0Ŀl3)ĿN2
  ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʨʠʚʝʜʸʥʥʦʝ ʢ 5̂ ρρυ ʢɺ, 

 

ʛʜʝ  N  
5ʚʥȢ
5ʥʧ

ρρ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʪʨʘʥʩʬʦʨʤʘʪʦ-

ʨʘ. 
ʈʝʟʫʣʴʪʠʨʫʶʱʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚ ʪʦʯʢʝ ʂ2 ʩ 5 ʙ = 115 ʢɺ ʙʫʜʝʪ ʨʘʚʥʦ 

 

Xʨʝʟ.= Xc+Xʣ1+Xʪ+Xʣ3..  
 

ʅʘʭʦʜʠʤ ʚʝʣʠʯʠʥʫ ʪʦʢʘ ʢ.ʟ. ʚ ʪʦʯʢʝ ʂ2  ʩ 5̂ ρρυ ʢɺ 
 

Iʢ.ʟ.ʙ.= 
̂

Ѝ ̑̆Ȣ̈
 
Ѝ ̑̆Ȣ̈

  (ʢɸ). 

 
ʅʘʭʦʜʠʤ ʨʝʘʣʴʥʳʡ ʪʦʢ ʢ.ʟ. ʚ ʪʦʯʢʝ ʂ2 ʥʘ ʰʠʥʘʭ 10 ʢɺ, 

 

                               Iʢ.ʟ.ʢ2 = Iʢ.ʟ.ʙ.ĿN. 
 

ʕʪʦʪ ʪʦʢ ʢ.ʟ. ʙʫʜʝʪ ʤʠʥʠʤʘʣʴʥʳʤ ʜʣʷ ʄʊɿ ʃʕʇ ï 10ʢɺ ʠ ʠʩʧʦʣʴʟʦ-

ʚʘʥ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʟʘʱʠʪʳ 

 

 ʂʯʫʚ.= Ȣ̋̈Ȣ̋

̒Ȣ̑̇˟ ̝̐ ̘̜̆̑̃̉̎̊
  ρȢυ 
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8.3. ɿʘʜʘʥʠʝ ʥʘ ʢʫʨʩʦʚʫ  ʁʨʘʙʦʪʫ 

ʈʝʣʝʡʥʘʷ ʟʘʱʠʪʘ ʠ ʘʚʪʦʤʘʪʠʢʘ ʩʠʣʦʚʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 

ɿʘʜʘʥʠʝ: 

ʈʘʟʨʘʙʦʪʘʪʴ ʨʝʣʝʡʥʫʶ ʟʘʱʠʪʫ ʦʪ ʚʩʝʭ ʚʠʜʦʚ ʧʦʚʨʝʞʜʝʥʠʡ ʪʨʘʥʩʬʦʨ-

ʤʘʪʦʨʘ ʊ1 (ʈʠʩ. 1.). 

ʀʟʫʯʠʪʴ ʫʩʪʨʦʡʩʪʚʦ ʠ ʨʘʙʦʪʫ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʥʘʧʨʷʞʝʥʠʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʩ ʈʇʅ. 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ: ʩʭʝʤʘ ʜʣʷ ʨʘʩʯʝʪʘ ɼɿ ʠ ʪʦʢʦʚ ʂɿ (ʈʠʩ.1): 

- ʤʦʱʥʦʩʪʴ ʢ.ʟ. ʩʠʩʪʝʤʳ, Sʢʟ 
- ʤʦʱʥʦʩʪʴ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ, Sʊ1 ʠ ʝʛʦ ʪʝʭʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ (ʇʨʠʣʦ-

ʞʝʥʠʝ II ) 

- ʜʣʠʥʘ ʃʕʇ 110 ʢɺ; ʃ1, ʃ2 

- ʚʠʜʳ ʘʚʪʦʤʘʪʠʢʠ ï ʈʇʅ, ɸʇɺ 

ɼʘʥʥʳʝ ʜʣʷ ʨʘʩʯʝʪʘ ʢʫʨʩʦʚʦʡ ʨʘʙʦʪʳ ʚʟʷʪʴ ʠʟ ʪʘʙʣ. ˉ1 (ʥʦʤʝʨ ʚʘʨʠ-

ʘʥʪʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʨʷʜʢʦʚʦʤʫ ʥʦʤʝʨʫ ʩʪʫʜʝʥʪʘ ʚ ʩʧʠʩʢʝ ʫʯʝʙʥʦʡ ʛʨʫʧ-

ʧʳ). 

ʉʦʜʝʨʞʘʥʠʝ ʧʦʷʩʥʠʪʝʣʴʥʦʡ ʟʘʧʠʩʢʠ ʧʨʠ ʦʬʦʨʤʣʝʥʠʠ ʢʫʨʩʦʚʦʡ 

ʨʘʙʦʪʳ 

1. ɺʚʝʜʝʥʠʝ 

2. ɸʚʘʨʠʡʥʳʝ ʠ ʥʝʥʦʨʤʘʣʴʥʳʝ ʨʝʞʠʤʳ ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ, ʪʨʝ-

ʙʦʚʘʥʠʷ ʇʋʕ ʧʦ ʟʘʱʠʪʝ ʦʪ ʥʠʭ 

3.  ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʠ ʫʩʪʨʦʡʩʪʚʦ ʧʨʦʜʦʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘ-

ʱʠʪʳ ʠ ʝʝ ʦʩʦʙʝʥʥʦʩʪʠ    ʧʨʠ    ʟʘʱʠʪʝ    ʩʠʣʦʚʳʭ    ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ    

(ʧʨʠʚʝʩʪʠ    ʧʨʠʥʮʠʧʠʘʣʴʥʫʶ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʩʭʝʤʫ ɼɿ ʠ ʧʦʷʩʥʠʪʴ ʢʘʢ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʦʢ ʩʨʘʙʘʪʳʚʘʥʠʷ ɼɿ ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʪʦʢʘ ʥʝʙʘ-

ʣʘʥʩʘ Iʥʙ) [1,3] 

4. ʈʘʩʯʝʪ ʪʦʢʦʚ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ɼɿ (ʪʦʯʢʠ K1 ʥʘ 

ʩʭʝʤʝ ʨʠʩ. 2) 

5. ɺʳʙʦʨ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ ʚ ʧʣʝʯʘʭ ɼɿ: ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠ-
ʝʥʪʦʚ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʠ ʚʪʦʨʠʯʥʳʭ ʪʦʢʦʚ I21 ʠ I22 

6. ɺʳʙʦʨ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʩʭʝʤ rʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʠ ʩʧʝʮʠ-

ʘʣʴʥʳʭ ʨʝʣʝ ʜʣʷ ʟʘʱʠʪʳ ʩʠʣʦʚʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ [1,2 3,4, ʇʨʠʣʦʞʝʥʠʝ ɯɯ] 

7. ʈʘʩʯʝʪ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʟʘʱʠʪ ʩ ʨʝʣʝ ʪʠʧʘ ʈʅʊ-560, ɼɿʊ-11 ʠ 

ʈʉʊ-15 (ʧʨʝʜʩʪʘʚʠʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʭʝʤʳ ʜʘʥʥʳʭ ʨʝʣʝ ʩ ʨʘʩʯʝʪʥʳʤʠ ʧʘ-

ʨʘʤʝʪʨʘʤʠ) [4, 5,6 ʇʨʠʣʦʞʝʥʠʝ ɯɯ] 

8. ɻʘʟʦʚʘʷ ʟʘʱʠʪʘ (ʫʩʪʨʦʡʩʪʚʦ ʠ ʨʘʙʦʪʘ ʛʘʟʦʚʳʭ ʨʝʣʝ, ʵʣʝʢʪʨʠʯʝʩʢʘʷ 
ʩʭʝʤʘ ʛʘʟʦʚʦʡ ʟʘʱʠʪʳ) [1, 2]. 

9. ɿʘʱʠʪʘ ʦʪ ʧʝʨʝʛʨʫʟʢʠ (ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʟʘʱʠʪʳ, ʪʦʢ ʩʨʘʙʘʪʳʚʘ-
ʥʠʷ) 

10. ɸʚʪʦʤʘʪʠʢʘ ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ (ʈʇʅ - ʫʩʪʨʦʡʩʪʚʦ ʩʠʣʦʚʦʡ 

ʯʘʩʪʠ, ʙʣʦʢ-ʩʭʝʤʳ    ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ    ʫʩʪʨʦʡʩʪʚʘ    ʈʇʅ,    ʫʩʪʘʚʢʠ    ʩʨʘ-

ʙʘʪʳʚʘʥʠʷ    ʠ    ʟʦʥʘ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʈʇʅ. ɸʇɺ. ɸɺʈ) [1] 
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11. ɹʣʦʢ-ʩʭʝʤʘ ʮʠʬʨʦʚʦʡ ɼɿ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ [1] 

12. ɿʘʢʣʶʯʝʥʠʝ. 

13. ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

14. ʇʨʠʣʦʞʝʥʠʷ (ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʭʝʤʳ ʟʘʱʠʪ, ʨʝʣʝ, ʪʦʢʦʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ 

ʩʭʝʤʝ ɼɿ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʂɿ, ʚʝʢʪʦʨʥʳʝ ʜʠʘʛʨʘʤʤʳ ʠ ʚʨʝʤʝʥʥʳʝ 

ʜʠʘʛʨʘʤʤʳ ʪʦʢʦʚ ʠ ʥʘʧʨʷʞʝʥʠʡ ʜʣʷ ʮʝʧʝʡ ɼɿ) 

ʇʨʠʤʝʯʘʥʠʝ: ʧʨʠʤʝʨ ʨʘʩʯʝʪʘ ʧʨʦʜʦʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʧʨʠʚʝʜʝʥ ʚ ʇʨʠʣʦʞʝʥʠʠ II. 

 

ʃʠʪʝʨʘʪʫʨʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʫʨʩʦʚʦʡ ʨʘʙʦʪʳ 

1. ɸʥʜʨʝʝʚ ɺ.ɸ. ʈʝʣʝʡʥʘʷ ʟʘʱʠʪʘ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ. ï ʄ.: 

ɺʳʩʰʘʷ ʰʢʦʣʘ, 2006 (2001). 

2. ʏʝʨʥʦʙʨʦʚʦʚ ʅ.ɺ., ʉʝʤʝʥʦʚ ɺ.ɸ. ʈʝʣʝʡʥʘʷ ʟʘʱʠʪʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ï ʄ.: 

ʕʥʝʨʛʦʠʟʜʘʪ, 1998. 

3. ɹʝʨʢʦʚʠʯ ʄ.ɸ., ʄʦʣʯʘʥʦʚ ɺ.ɺ., ʉʝʤʝʥʦʚ ɺ.ɸ. ʆʩʥʦʚʳ ʪʝʭʥʠʢʠ ʨʝʣʝʡʥʦʡ ʟʘʱʠ-
ʪʳ. ï ʄ.: ʕʥʝʨʛʦʘʪʦʤʠʟʜʘʪ, 1984. 

4. ʄʘʨʢʝʚʠʯ ɸ.ʀ. ʉʦʣʦʚʴʝʚ ʅ.ʉ. ʇʨʦʝʢʪʥʳʝ ʨʘʩʯʝʪʳ ʧʦ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʶ ʧʨʦ-

ʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ. ʇʩʢʦʚ, 2001. 

5. ʄʘʨʢʝʚʠʯ ɸ.ʀ., ʀʚʘʥʦʚ ɺ.ɸ. ʈʝʣʝʡʥʘʷ ʟʘʱʠʪʘ ʠ ʘʚʪʦʤʘʪʠʢʘ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦ-

ʩʥʘʙʞʝʥʠʷ. ʉʪʘʪʠʯʝʩʢʠʝ ʨʝʣʝ. ï ʇʩʢʦʚ, 2001. 

6. ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ. ʇʦʜ ʨʝʜ. ɺ.ʀ. ʂʨʫʧʦʚʠʯʘ. ï 

ʄ.: ʕʥʝʨʛʠʷ. 1980. 

7. ʇʨʘʚʠʣʘ ʫʩʪʨʦʡʩʪʚ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ, 2006. 

8. ʉʘʡʪʳ ʩ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʦʡ ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ. 
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 ʇʈʀʃʆɾɽʅʀɽ I  

1. ʇʨʠʤʝʨʥʳʡ ʨʘʩʯʝʪ ʄʊɿ ʃʕʇ 10 ʢɺ 

ɿʘʱʠʪʘ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ (ʛʝʥʝʨʘʪʦʨʳ, ʪʨʘʥʩ-

ʬʦʨʤʘʪʦʨʳ, ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ (ʃʕʇ), ʩʙʦʨʥʳʝ ʰʠʥʳ, ʵʣʝʢʪʨʦʜʚʠʛʘʪʝ-

ʣʠ ʠ ʜʨ.) ʦʪ ʘʚʘʨʠʡʥʳʭ ʠ ʥʝʥʦʨʤʘʣʴʥʳʭ ʨʝʞʠʤʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʇʨʘʚʠʣ ʫʩʪʨʦʡʩʪʚ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ (ʇʋʕ). ɺʠʜ 

ʧʨʠʤʝʥʷʝʤʳʭ ʟʘʱʠʪ ʟʘʚʠʩʠʪ ʦʪ ʢʣʘʩʩʘ ʥʘʧʨʷʞʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ, ʚʝ-

ʣʠʯʠʥʳ ʤʦʱʥʦʩʪʠ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ, ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʥʝʡʪʨʘʣʠ, ʪʨʝʙʦ-

ʚʘʥʠʡ ʧʦ ʙʳʩʪʨʦʜʝʡʩʪʚʠʶ ʠ ʨʷʜʫ ʜʨʫʛʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. 

ʏʪʦʙʳ ʣʫʯʰʝ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʩʭʝʤʥʦʤ ʠʩʧʦʣʥʝʥʠʠ, ʧʨʠʥʮʠʧʝ ʨʘʙʦʪʳ, 

ʨʘʩʯʝʪʝ ʠ ʥʘʩʪʨʦʡʢʝ ʣʶʙʦʡ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʥʫʞʥʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʠʟʫ-

ʯʠʪʴ ʩʪʨʫʢʪʫʨʥʫʶ ʩʭʝʤʫ ʟʘʱʠʪʳ, ʝ yʩʦʩʪʘʚʣʷʶʱʠʝ, ʠʭ ʥʘʟʥʘʯʝʥʠʝ ʠ ʠʩ-

ʧʦʣʥʝʥʠʝ. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʚʩʝʭ ʚʠʜʦʚ ʟʘʱʠʪ ʠ ʣʶʙʦʡ ʩʣʦʞʥʦʩʪʠ ʦʜʠʥʘ-

ʢʦʚʘ (ʨʠʩ. 3.). 

ʠʟʤʝʨʠʪʝʣɹ-

ʥʘ̫ ʯʘʩʪɹ
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ʥʘ ʦʪʢʣʁʯʝʥʠʝ

 
ʈʠʩ. 3. ʆʙʱʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ 

 

ʀʟʤʝʨʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʩʦʩʪʦʠʪ ʠʟ ʦʩʥʦʚʥʳʭ (ʠʟʤʝʨʠʪʝʣʴʥʳʭ) ʨʝʣʝ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʟʘʱʠʪʳ ʵʪʦ ʤʦʛʫʪ ʙʳʪʴ ʨʝʣʝ ʪʦʢʘ (KA), ʨʝʣʝ ʥʘʧʨʷʞʝ-

ʥʠʷ (KV), ʨʝʣʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ (KZ) ʠ ʨʝʣʝ ʤʦʱʥʦʩʪʠ (KW). ʀʭ ʟʘʜʘʯʘ ʢʦʥ-

ʪʨʦʣʠʨʦʚʘʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʟʘʱʠʱʘʝʤʦʛʦ ʵʣʝʤʝʥʪʘ (ʪʦʢ, 

ʥʘʧʨʷʞʝʥʠʝ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʤʦʱʥʦʩʪʴ), ʩʨʘʚʥʠʚʘʷ ʠʭ ʩ ʟʘʜʘʥʥʳʤʠ ʠ ʚʳ-

ʜʘʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʠʛʥʘʣ ʣʦʛʠʯʝʩʢʦʡ ʯʘʩʪʠ. 
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ɺ ʣʦʛʠʯʝʩʢʫʶ ʯʘʩʪʴ ʚʭʦʜʷʪ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʨʝʣʝ ï ʚʨʝʤʝʥʠ (KT), 

ʧʨʦʤʝʞʫʪʦʯʥʳʝ (KL), ʩʠʛʥʘʣʴʥʳʝ (KH). ʈʝʘʣʠʟʫʷ ʵʣʝʤʝʥʪʘʨʥʳʝ ʣʦʛʠʯʝ-

ʩʢʠʝ ʬʫʥʢʮʠʠ çʀʃʀè, çʀè, çʅɽè, çɺʳʜʝʨʞʢʘ ʚʨʝʤʝʥʠè, ʣʦʛʠʯʝʩʢʘʷ ʯʘʩʪʴ 

ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʧʨʠʚʦʜʠʪ ʚ ʜʝʡʩʪʚʠʝ ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʦʨʛʘʥ. ʇʨʠ ʧʦʚʨʝ-

ʞʜʝʥʠʷʭ (ʢ.ʟ.) ʧʨʦʠʩʭʦʜʠʪ ʦʪʢʣʶʯʝʥʠʝ ʚʳʢʣʶʯʘʪʝʣʷ Q, ʧʨʠ ʥʝʥʦʨʤʘʣʴʥʳʭ 

ʨʝʞʠʤʘʭ ʧʦʷʚʣʷʝʪʩʷ ʩʠʛʥʘʣ (ʟʚʫʢʦʚʦʡ, ʩʚʝʪʦʚʦʡ). 

ʆʧʝʨʘʪʠʚʥʳʝ ʮʝʧʠ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʜʦʣʞʥʳ ʠʤʝʪʴ ʥʘʜʝʞʥʳʡ ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ ʥʝʟʘʚʠʩʷʱʠʡ ʦʪ ʩʦʩʪʦʷʥʠʷ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚ-

ʢʠ, ʛʜʝ ʥʘʭʦʜʠʪʩʷ ʟʘʱʠʱʘʝʤʳʡ ʵʣʝʤʝʥʪ. 

ɺ ʩʭʝʤʘʭ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʠʩʪʦʯʥʠʢʦʤ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʠʪʘʥʠʷ ʤʦʞʝʪ 

ʙʳʪʴ ʘʢʢʫʤʫʣʷʪʦʨʥʘʷ ʙʘʪʘʨʝʷ. ʕʪʦ ʩʘʤʳʡ ʥʘʜʝʞʥʳʡ ʠʩʪʦʯʥʠʢ, ʥʦ ʦʥ ʪʨʝ-

ʙʫʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʭʦʜʘ ʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ. 

ʇʨʠʤʝʥʷʝʪʩʷ ʥʘ ʚʩʝʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ ʠ ʤʦʱʥʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʭ ʧʦʜ-

ʩʪʘʥʮʠʷʭ ʩ ʧʦʩʪʦʷʥʥʳʤ ʦʙʩʣʫʞʠʚʘʶʱʠʤ ʧʝʨʩʦʥʘʣʦʤ. ʅʘ ʧʦʜʩʪʘʥʮʠʷʭ ʙʝʟ 

ʧʦʩʪʦʷʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʦʧʝʨʘʪʠʚ-

ʥʦʛʦ ʧʠʪʘʥʠʷ (ʢʘʢ ʥʘ ʧʦʩʪʦʷʥʥʦʤ ʪʦʢʝ, ʪʘʢ ʠ ʥʘ ʧʝʨʝʤʝʥʥʦʤ) ʥʘʭʦʜʷʪ ʧʨʠ-

ʤʝʥʝʥʠʝ ʙʣʦʢʠ ʧʠʪʘʥʠʷ (ɹʇ), ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʢ ʢʦʪʦʨʳʤ ʧʦʜʘʝʪʩʷ ʦʪ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʥʘʧʨʷʞʝʥʠʷ (TV) ʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ (TA), ʫʩʪʘʥʦʚ-

ʣʝʥʥʳʭ ʥʘ ʧʦʜʩʪʘʥʮʠʠ; ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ ʩʦʙʩʪʚʝʥʥʳʭ ʥʫʞʜ (ʊʉʅ) ʧʦʜ-

ʩʪʘʥʮʠʠ; ʩʧʝʮʠʘʣʴʥʳʝ ʙʘʪʘʨʝʠ ʢʦʥʜʝʥʩʘʪʦʨʦʚ (ɹʂ). 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʪʦʢʝ ʠ ʥʘʧʨʷʞʝʥʠʠ ʟʘʱʠʱʘʝʤʦʛʦ ʵʣʝʤʝʥʪʘ ʧʦʩʪʫʧʘʝʪ 

ʢ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʦʪ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ (TA) ʠ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʥʘʧʨʷʞʝʥʠʷ (TV). 

ʈʘʩʧʨʝʜʝʣʠʪʝʣʴʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʝʪʴ 6-10 ʢɺ ʨʘʙʦʪʘʝʪ ʩ ʠʟʦʣʠʨʦ-

ʚʘʥʥʦʡ ʥʝʡʪʨʘʣʴʶ ʠ ʚ ʥʝʡ ʚʦʟʤʦʞʥʳ ʣʠʰʴ ʤʝʞʜʫʬʘʟʥʳʝ ʢʦʨʦʪʢʠʝ ʟʘʤʳ-

ʢʘʥʠʷ (ʂ(3) ʠ ʂ(2)). ɿʘʤʳʢʘʥʠʝ ʦʜʥʦʡ ʬʘʟʳ ʥʘ ʟʝʤʣʶ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʘʚʘʨʠʡ-

ʥʦʤʫ ʨʝʞʠʤʫ ʠ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ ʧʨʠʝʤʥʠʢʦʚ ʥʝ ʥʘʨʫʰʘʝʪʩʷ. ʇʦʷʚʣʝʥʠʝ 

ʵʪʦʛʦ ʨʝʞʠʤʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʜʣʷ ʩʘʤʦʡ ʪʨʝʭʬʘʟʥʦʡ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ 

ʩʝʪʠ (ʧʦʚʳʰʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʠ ʧʦʷʚʣʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʜʫʛʠ) ʠ ʦʧʘʩ-

ʥʦʩʪʴ ʧʦʨʘʞʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ ʣʶʜʝʡ ʠ ʞʠʚʦʪʥʳʭ, ʥʘʭʦʜʷʱʠʭʩʷ 

ʚʙʣʠʟʠ ʤʝʩʪʘ ʟʘʤʳʢʘʥʠʷ. 

ʇʦʵʪʦʤʫ ʃʕʇ ʵʪʦʛʦ ʢʣʘʩʩʘ ʠʤʝʶʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʟʘʱʠʪʫ ʦʪ ʢʦ-

ʨʦʪʢʠʭ ʟʘʤʳʢʘʥʠʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʙʘʟʝ ʪʦʢʦʚʳʭ ʟʘʱʠʪ (ʄʊɿ ʠ ʊʆ) ʠ ʟʘ-

ʱʠʪʫ ʦʪ ʟʘʤʳʢʘʥʠʷ ʬʘʟʳ ʥʘ ʟʝʤʣʶ. [ʃ ï 1, 2, 3, 22] 

ɺ ʥʘʰʝʤ ʧʨʠʤʝʨʝ ʃʕʇ 10ʢɺ ʷʚʣʷʝʪʩʷ ʨʘʜʠʘʣʴʥʦʡ (ʧʨʦʩʪʦʡ). ʋʩʪʘ-

ʥʘʚʣʠʚʘʝʪʩʷ ʨʝʣʝʡʥʘʷ ʟʘʱʠʪʘ ʚ ʥʘʯʘʣʝ ʃʕʇ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘ-

ʥʠʷ, ʩʨʘʟʫ ʟʘ ʚʳʩʦʢʦʚʦʣʴʪʥʳʤ ʚʳʢʣʶʯʘʪʝʣʝʤ, ʨʠʩ. 4. 

2. ʉʭʝʤʥʦʝ ʠʩʧʦʣʥʝʥʠʝ ʠ ʨʘʙʦʪʘ ʄʊɿ 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʦʢʦʚʘʷ ʟʘʱʠʪʘ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʪʦ-

ʢʦʚ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʥʘ ʚʩʝʭ ʵʣʝʤʝʥʪʘʭ ʉʕʉ (ʛʝʥʝʨʘʪʦʨʳ, ʪʨʘʥʩʬʦʨ-

ʤʘʪʦʨʳ, ʜʚʠʛʘʪʝʣʠ ʠ ʃʕʇ). ʅʘ ʟʘʱʠʱʘʝʤʦʡ ʃʕʇ ʟʘʱʠʪʘ ʩʪʘʚʠʪʴʩʷ ʚ ʥʘʯʘ-
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ʣʝ ʣʠʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ. ɿʘʱʠʪʘ ʨʘʙʦʪʘʝʪ ʩ ʚʳʜʝʨʞʢʦʡ 

ʚʨʝʤʝʥʠ. 

ʆʜʠʥ ʠʟ ʩʭʝʤʥʳʭ ʚʘʨʠʘʥʪʦʚ ʄʊɿ ʜʣʷ ʟʘʱʠʪʳ ʃʕʇ 10 ʢɺ ʧʨʝʜʩʪʘʚ-

ʣʝʥ ʥʘ ʨʠʩ. 4. ʕʪʘ ʩʭʝʤʘ ʚʳʧʦʣʥʝʥʘ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʦʤ ʨʘʟʥʝʩʝʥʥʦʤ ʚʠʜʝ ï 

ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʯʘʩʪʴ (ʨʠʩ. 4, ʘ) ʠ ʣʦʛʠʯʝʩʢʘʷ ʯʘʩʪʴ ʩ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ (ʨʠʩ. 

4, ʙ) ʦʪʜʝʣʝʥʳ. ʊʘʢ ʚʳʯʝʨʯʠʚʘʶʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʩʝ ʟʘʱʠʪʳ ʚ ʮʝʣʷʭ ʣʫʯ-

ʰʝʡ ʥʘʛʣʷʜʥʦʩʪʠ ʠ ʫʜʦʙʩʪʚʘ. 
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ʈʠʩ. 4. ʈʘʟʥʝʩʝʥʥʘʷ ʩʭʝʤʘ ʄʊɿ ʃʕʇ: 

ʘ) ï ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʩʭʝʤʘ ʄʊɿ, ʙ) ï ʣʦʛʠʯʝʩʢʘʷ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʄʊɿ 

ʊɸ1, ʊɸ2 ï ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ ʪʦʢʘ; Kɸ1, Kɸ2 ï ʨʝʣʝ ʪʦʢʘ; Kʊ ï ʨʝʣʝ ʚʨʝʤʝ-

ʥʠ; KL ï ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʨʝʣʝ; KH ï ʩʠʛʥʘʣʴʥʦʝ ʨʝʣʝ; YAT ï ʢʘʪʫʰʢʘ ʦʪʢʣʶʯʝ-

ʥʠʷ 

 

ʀʟʤʝʨʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ ʠ ʜʚʫʭ 

ʪʦʢʦʚʳʭ ʨʝʣʝ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ çʥʝʧʦʣʥʫʶ ʟʚʝʟʜʫè. ɼʘʥʥʘʷ 

ʩʭʝʤʘ ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚʩʝ ʚʠʜʳ ʢʦʨʦʪʢʠʭ ʟʘʤʳʢʘʥʠʡ ʚ ʃʕʇ 10 

ʢɺ. ʄʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʩʭʝʤʘ ʚʢʣʶʯʝʥʠʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʪʦʢʘ ʠ ʪʦʢʦʚʳʭ 

ʨʝʣʝ ʥʘ çʨʘʟʥʦʩʪʴ ʪʦʢʦʚè. [ʃ ï 1,2] 

ɺ ʩʝʪʷʭ ʩ ʛʣʫʭʦʟʘʟʝʤʣʝʥʥʦʡ ʥʝʡʪʨʘʣʴʶ, ʯʪʦʙʳ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠ ʦʜ-

ʥʦʬʘʟʥʳʝ ʢ.ʟ. ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ ʪʦʢʘ ʠ ʪʦʢʦʚʳʝ ʨʝʣʝ ʚʢʣʶʯʘʶʪʩʷ ʧʦ ʩʭʝʤʝ 

çʧʦʣʥʘʷ ʟʚʝʟʜʘè ʠʣʠ çʪʨʝʫʛʦʣʴʥʠʢè. 

ɺ ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʃʕʇ ʪʦʢ ʚ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʩʭʝʤʝ Iʨ, 

ʧʨʦʭʦʜʷʱʠʡ ʯʝʨʝʟ ʨʝʣʝ ʪʦʢʘ KA1 ʠ KA2 ʤʝʥʴʰʝ ʪʦʢʘ ʩʨʘʙʘʪʳʚʘʥʠʷ ʵʪʠʭ 
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ʨʝʣʝ Iʩʨ ʠ ʨʝʣʝ ʥʝ ʜʝʡʩʪʚʫʝʪ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʢʦʥʪʘʢʪʳ ʠʭ ʚ ʣʦʛʠʯʝʩʢʦʡ ʯʘʩʪʠ 

ʟʘʱʠʪʳ ʨʘʟʦʤʢʥʫʪʳ, ʦʙʤʦʪʢʘ ʧʨʠʚʦʜʘ ʚʳʢʣʶʯʘʪʝʣʷ YAT ʥʝ ʧʦʣʫʯʘʝʪ ʧʠ-

ʪʘʥʠʷ ʠ ʚʩʷ ʩʭʝʤʘ ʄʊɿ ʙʝʟʜʝʡʩʪʚʫʝʪ. 

ʇʨʠ ʢʦʨʦʪʢʠʭ ʟʘʤʳʢʘʥʠʷʭ ʥʘ ʃʕʇ ʪʦʢ ʯʝʨʝʟ ʨʝʣʝ Iʨ ʚʦʟʨʘʩʪʘʝʪ. ʆʥ 

ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʴʰʝ ʪʦʢʘ ʩʨʘʙʘʪʳʚʘʥʠʷ Iʨ>Iʩʨ. ʈʝʣʝ KA1 ʠ KA2 ʩʨʘʙʘʪʳʚʘʶʪ, 

ʟʘʤʳʢʘʶʪ ʩʚʦʠ ʢʦʥʪʘʢʪʳ ʚ ʣʦʛʠʯʝʩʢʦʡ ʯʘʩʪʠ ʠ ʩ ʚʳʜʝʨʞʢʦʡ ʚʨʝʤʝʥʠ tʄʊɿ 

ʧʦʣʫʯʘʝʪ ʧʠʪʘʥʠʝ ʦʙʤʦʪʢʘ ʦʪʢʣʶʯʝʥʠʷ YAT. ɺʳʢʣʶʯʘʪʝʣʴ ʦʪʢʣʶʯʘʝʪ ʧʦ-

ʚʨʝʞʜʝʥʥʫʶ ʃʕʇ.  

3. ʈʘʩʯʝʪ ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʦʢʦʚʦʡ ʟʘʱʠʪʳ 

ʃʕʇ ï 10 ʢɺ 

ɼʣʷ ʨʘʩʯʝʪʘ ʄʊɿ ʃʕʇ 10 ʢɺ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ:  

ʃʕʇ -10 ʢɺ ʚʦʟʜʫʰʥʘʷ; ʜʣʠʥʘ L3= 8 ʢʤ; ʭ0 = 0,4 ʆʄ/ʢʤ. 

ʄʦʱʥʦʩʪʴ ʢ.ʟ. ʩʠʩʪʝʤʳ Sʂ.ɿ.ʉ.=10000 ʄɺɸ; 

ɼʣʠʥʘ ʃʕʇ 110 ʢɺ L1=L2=20 ʢʤ; ʭ0 = 0,4 ʆʄ/ʢʤ. 

ʄʦʱʥʦʩʪʴ ʥʘʛʨʫʟʢʠ Sʅ1=3,0 ʄɺɸ (ʩʧʦʢʦʡʥʘʷ ʥʘʛʨʫʟʢʘ); 

ʄʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ Sʄ1=1,6 ʄɺɸ (ʘʩʠʥʭʨʦʥʥʳʡ ʚʳʩʦʢʦʚʦʣʴʪʥʳʡ 

ʜʚʠʛʘʪʝʣʴ ɸɼ, Ë̐ ̔̒̋=6); 

ɺ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʄʊɿ ʠʩʧʦʣʴʟʫʝʤ ʩʪʘʪʠʯʝʩʢʠʝ ʨʝʣʝ ʥʘ ʠʥʪʝ-

ʛʨʘʣʴʥʳʭ ʤʠʢʨʦʩʭʝʤʘʭ ʈʉʊ-11. 

ʆʩʥʦʚʥʦʝ ʪʨʝʙʦʚʘʥʠʝ ʧʨʠ ʥʘʩʪʨʦʡʢʝ ʄʊɿ ʯʪʦʙʳ ʪʦʢ ʩʨʘʙʘʪʳʚʘʥʠʷ 

ʄʊɿ Iʩʨʄʊɿ ʙʳʣ ʙʦʣʴʰʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʪʦʢʘ ʥʘʛʨʫʟʢʠ ʚ ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠ-

ʤʝ  Iʨʘʙ.max. 

ʅʘʛʨʫʟʢʘ ʜʣʷ ʃʕʇ ʙʫʜʝʪ ʩʦʩʪʦʪ̫ʴ (ʩʤ. ʨʠʩ. 2) ʠʟ ʘʩʠʥʭʨʦʥʥʦʛʦ ʵʣʝʢ-

ʪʨʦʜʚʠʛʘʪʝʣ ̫ʄ1 ʠ ʥʘʛʨʫʟʢʠ ʵʣʝʢʪʨʦʧʨʠʝʤʥʠʢʦʚ ʅ1: 

11 ʄʅʥʃʕʇ SSS += , 

ʥʦʤʠʥʘʣʴʥʳʡ ʪʦʢ ʦʪ ʥʘʛʨʫʟʢʠ ʅ1 

,15,165
5,103

3000

3

1
1 À

U

S
I Í

Í =
Ö

=
Ö

=

 
 

ʥʦʤʠʥʘʣʴʥʳʡ ʪʦʢ ʜʚʠʛʘʪʝʣʷ 

 

,88
5,103

1600

3

1
1 À

U

S
I Ì

Ì =
Ö

=
Ö

=  

          ʧʫʩʢʦʚʦʡ ʪʦʢ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʧʨʠ kʧʫʩʢ=6 ʙʫʜʝʪ ʨʘʚʝʥ 

,5286881. ÀkII ïóñêÌíîìïóñê =Ö=Ö=  

ʚʝʣʠʯʠʥʘ ʥʦʤʠʥʘʣʴʥʦʛʦ ʨʘʙʦʯʝʛʦ ʪʦʢʘ ʃʕʇ ʙʫʜʝʪ ʨʘʚʥʘ 

,15,2538815,16511 ÀIII ÌÍðàá =+=+=  

ʜʘʣʝʝ ʚʳʙʠʨʘʝʤ ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ ʪʦʢʘ ʠ ʦʧʨʝʜʝʣʷʝʤ ʢʦʵʬʬʠʮʠʝʥʪ ʠʭ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ 
5

1I
ʊ=h . 
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ɺʝʣʠʯʠʥʘ ʪʦʢʘ I1 ʧʨʠʥʠʤʘʝʤ ʨʘʚʥʳʤ 300ɸ. ʊʦʛʜʘ 

60
5

300

5

1 ===
I

ʊh  

ʛʜʝ I1 ï ʙʣʠʞʘʡʰʘʷ ʥʘʠʙʦʣʴʰʘʷ ʚʝʣʠʯʠʥʘ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʝʨʚʠʯʥʦʛʦ 

ʪʦʢʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʪʦʢʘ. 

ʇʨʠ ʥʘʩʪʨʦʡʢʝ ʄʊɿ ʃʕʇ 10 ʢɺ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʫʩʣʦʚʠʝ 

ʃʕʇʨʘʙʩʨʄʊɿII max.²  

ʈʘʙʦʯʠʡ ʤʘʢʩʠʤʘʣʴʥʳʡ ʪʦʢ ʃʕʇ Iʨʘʙ.maxʃʕʇ ʙʫʜʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʪʦʢʘ 

ʥʘʛʨʫʟʢʠ ʵʣʝʢʪʨʦʧʨʠʝʤʥʠʢʦʚ Iʅ1 ʠ ʧʫʩʢʦʚʦʛʦ ʪʦʢʘ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ Iʧʫʩʢ  

ʄ1 

ÀIII ïóñêÍðàá 15,69352815,1651max. =+=+=  

ɿʥʘʷ ʨʘʙʦʯʠʡ ʤʘʢʩʠʤʘʣʴʥʳʡ ʪʦʢ ʚ ʃʕʇ (ʩ ʫʯʝʪʦʤ ʧʫʩʢʦʚʦʛʦ ʪʦʢʘ 

ʜʚʠʛʘʪʝʣʷ) ʦʧʨʝʜʝʣʷʝʤ ʚʪʦʨʠʯʥʳʡ ʪʦʢ ʩʨʘʙʘʪʳʚʘʥʠʷ ʄʊɿ. [1, 3] 

ʊʚʦʟ

ʩʭʨʘʙʅ

ʄʊɿʩʨ
nk

kIk
I

Ö

ÖÖ
=

max.

.  

ʛʜʝ kʅ ï ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʜʝʞʥʦʩʪʠ; ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʧʫʩʢʦʚʦʛʦ ʪʦʢʘ ɸɼ 

ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ 1,4 ʜʣʷ ʨʝʣʝ ʈʉʊ-11(ʇʋʕ); 

ʛʜʝ kʩʭ=1 (çʥʝʧʦʣʥʘʷ ʟʚʝʟʜʘè - ʩʭʝʤʘ ʩʦʝʜʠʥʝʥʠʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ 

ʪʦʢʘ); 

kʚʦʟ=0,95 (ʜʣʷ ʨʝʣʝ ʈʉʊ-11). 

nʊ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ. 

ʊʦʛʜʘ ʚʝʣʠʯʠʥʘ ʚʪʦʨʠʯʥʦʛʦ ʪʦʢʘ ʩʨʘʙʘʪʳʚʘʥʠʷ ʄʊɿ ʙʫʜʝʪ ʨʘʚʥʘ 

À
nk

kIk
I

Òâîç

ñõðàáÍ

ÌÒÇñð 17
6095,0

115,6934,1max.

. =
Ö

ÖÖ
=

Ö

ÖÖ
=  

ʅʘʭʦʜʠʤ ʚʨʝʤʷ ʩʨʘʙʘʪʳʚʘʥʠʷ ʄʊɿ 

.4,16,08,0.. ʩʝʢttt ʈɿʩʨʄʊɿʩʨ =+=D+=  

ʛʜʝ tʩʨ.ʈɿ ï ʚʳʜʝʨʞʢʘ ʚʨʝʤʝʥʠ ʥʘ ʧʦʩʣʝʜʫʶʱʝʡ ʟʘʱʠʪʝ; 

ȹt ï ʩʪʫʧʝʥʴ ʩʝʣʝʢʪʠʚʥʦʩʪʠ ʩ ʨʝʣʝ ʈʉʊ-11,ʧʨʠʥʠʤʘʝʤ ȹt ʨʘʚʥʳʤ 0,6 ʩʝʢ. 

(ʇʋʕ). 

ʇʨʦʚʝʨʷʝʤ ʟʘʱʠʪʫ ʥʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 

5,158,1
17

60/1612

.

)2min(
>===

ÌÒÇñð

Êk

÷
I

I
k  

ʛʜʝ Ikmin(K2) ï ʪʦʢ ʢ.ʟ. ʚ ʢʦʥʮʝ ʃʕʇ 10 ʢɺ (ʈʠʩ. 2) ʠʟ ʨʘʩʯʝʪʘ ʧʦ ʤʝʪʦʜʠʢʝ 

ʧʨʠʚʝʜʝʥʥʦʡ ʥʘ ʩʪʨ. 36 (Ikmin(K2) = 1612 ɸ).  

ɺʳʚʦʜ: ʤʘʢʩʠʤʘʣʴʥʘ ̫ʪʦʢʦʚʘʷ ʟʘʱʠʪʘ ʚʦʟʜʫʰʥʦʡ ʃʕʇ ʧʨʦʭʦʜʠʪ ʧʦ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ. 

ʎʠʬʨʦʚʦʝ ʠʩʧʦʣʥʝʥʠʝ ʟʘʱʠʪʳ ʃʕʇ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʈʠʩ. 5. 
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ʈʠʩ. 5. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʮʠʬʨʦʚʦʡ ʟʘʱʠʪ rʃʕʇ 

 

ʇʨʠʥʮʠʧ ʠ ʘʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʄʊɿ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʘʣʛʝʙʨʳ 

ʣʦʛʠʢʠ (DW, DT) (ʈʠʩ. 6.). 

 
 

ʈʠʩ. 6. ʃʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʄʊɿ, 

ʛʜʝ ʂɸ1, ʂɸ2, ʂɸ3 ï ʨʝʣʝ ʪʦʢʘ, DW ï ʣʦʛʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ ʀʃʀ,  

DT ï ʣʦʛʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ ʚʳʜʝʨʞʢʠ ʚʨʝʤʝʥʠ 

 

  ʊʦʢ ʦʪ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ ʊɸ, ʬʘʟ ɸ, ɺ, ʉ ʧʦʜʘʝʪʩʷ ʥʘ ʪʦʢʦʚʦʝ 

ʨʝʣʝ ʂɸ. ɺ ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ ʪʦʢ ʩʨʘʙʘʪʳʚʘʥʠʷ ʨʝʣʝ Ὅ̒̑́̂ ʤʝʥʴʰʝ ʨʘʙʦ-

ʯʝʛʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʪʦʢʘ ʥʘʛʨʫʟʢʠ ʃʕʇ ʠ ʥʘ ʚʳʭʦʜʝ ʵʣʝʤʝʥʪʘ DW (ʀʃʀ) 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʥʫʣʝʚʳʝ ʩʠʛʥʘʣʳ. ʇʨʠ ʂɿ ʥʘ ʃʕʇ ʪʦʢ ʯʝʨʝʟ ʨʝʣʝ ʩʪʘʥʦʚʠʪʩʷ 

ʙʦʣʴʰʝ ʪʦʢʘ ʩʨʘʙʘʪʳʚʘʥʠʷ ʨʝʣʝ ʠ ʥʘ ʚʳʭʦʜʝ ʵʣʝʤʝʥʪʘ DW ʧʦʷʚʣʷʝʪʩʷ ʩʠʛ-
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ʥʘʣ, ʨʘʚʥʳʡ 1. ɺ ʵʣʝʤʝʥʪʝ DT (ʚʳʜʝʨʞʢʘ ʚʨʝʤʝʥʠ) ʨʝʘʣʠʟʫʝʪʩʷ ʚʨʝʤʷ ʩʨʘ-

ʙʘʪʳʚʘʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷ ʩʝʣʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʟʘʱʠʪʳ. 

ɸʣʛʦʨʠʪʤ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ ʣʦʛʠʯʝʩʢʦʡ 

ʬʫʥʢʮʠʠ N: 

N=(˗  ̱OR ̠  ̱OR ̠ )̱ AND DT1=1 

ɻʜʝ ˗ ,̱ ̠ ,̱ ̠  ̱ï ʣʦʛʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ ʥʘ ʚʳʭʦʜʘʭ ʪʦʢʦʚʳʭ ʨʝʣʝ 

DT1 ï ʦʧʝʨʘʪʦʨ ʚʨʝʤʝʥʥʦʛʦ ʨʝʣʝ ʟʘʱʠʪʳ. 

4. ʆʙʱʠʡ ʢʦʥʪʨʦʣʴ ʠʟʦʣʷʮʠʠ ʚ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʩʝʪʷʭ 6 ï 35 ʢɺ 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʥʘʨʫʰʝʥʠʷ ʠʟʦʣʷʮʠʠ ʬʘʟ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʝʤʣʠ ʚ 

ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʢʘʭ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʦʙʱʠʡ ʢʦʥʪʨʦʣʴ 

ʠʟʦʣʷʮʠʠ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʧʨʠʤʝʥʷʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʡ ʪʨʝʭʬʘʟʥʳʡ ʧʷʪʠ-

ʩʪʝʨʞʥʝʚʦʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʥʘʧʨʷʞʝʥʠʷ, ʦʜʥʘ ʠʟ ʚʪʦʨʠʯʥʳʭ ʦʙʤʦʪʦʢ ʢʦʪʦ-

ʨʦʛʦ ʩʦʝʜʠʥʷʝʪʩʷ ʚ çʨʘʟʦʤʢʥʫʪʳʡ ʪʨʝʫʛʦʣʴʥʠʢè ʠ ʷʚʣʷʝʪʩʷ ʬʠʣʴʪʨʦʤ 

ʥʘʧʨʷʞʝʥʠʷ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (ʌʅʅʇ) (ʈʠʩ.7). ʂ ʚʳʭʦʜʫ ʵʪʦʛʦ 

ʬʠʣʴʪʨʘ ʧʨʠʩʦʝʜʠʥʷʝʪʩʷ ʨʝʣʝ ʥʘʧʨʷʞʝʥʠʷ KV. ʇʨʠ ʟʘʤʳʢʘʥʠʠ ʬʘʟʳ ʥʘ 

ʟʝʤʣʶ ʥʘ ʚʳʭʦʜʝ ʬʠʣʴʪʨʘ ʧʦʷʚʣʷʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦʩʪʠ 3U0, ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʢʦʪʦʨʦʛʦ ʨʝʣʝ ʩʨʘʙʘʪʳʚʘʝʪ ʠ ʜʝʡʩʪʚʫʝʪ ʥʘ ʩʠʛ-

ʥʘʣ. ʇʦʚʨʝʞʜʝʥʥʘʷ ʬʘʟʘ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦ ʪʨʝʤ ʚʦʣʴʪʤʝʪʨʘʤ 

ʚʢʣʶʯʝʥʥʳʭ ʚ ʜʨʫʛʫʶ ʚʪʦʨʠʯʥʫʶ ʦʙʤʦʪʢʫ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʥʘʧʨʷʞʝʥʠʷ. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʢʘʟʘʥʠʷ ʚʦʣʴʪʤʝʪʨʘ ʚ ʧʦʚʨʝʞʜʝʥʥʦʡ ʬʘʟʝ ʙʫʜʫʪ ʨʘʚʥʳ ʥʫʣʶ 

ʧʨʠ ʤʝʪʘʣʣʠʯʝʩʢʦʤ ʟʘʤʳʢʘʥʠʠ ʠ ʤʝʥʴʰʝ ʬʘʟʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʝʩʣʠ ʚ ʪʦʯ-

ʢʝ ʟʘʤʳʢʘʥʠʷ ʠʤʝʝʪʩʷ ʧʝʨʝʭʦʜʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ. ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ 

ʢʦʥʪʨʦʣʷ ʠʟʦʣʷʮʠʠ ʚ ʩʝʪʷʭ 6 ï 35 ʢɺ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʈʠʩ.7. 
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ʈʠʩ. 7. ʉʭʝʤʘ ʦʙʱʝʛʦ ʢʦʥʪʨʦʣʷ ʠʟʦʣʷʮʠʠ ʚ ʩʝʪʠ 6-10ʢɺ 
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ʇʨʠʯʠʥʦʡ ʧʦʷʚʣʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʥʫʣʝʚʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 3U0 

ʷʚʣʷʝʪʩʷ ʥʘʨʫʰʝʥʠʝ ʩʠʤʤʝʪʨʠʠ ʬʘʟʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʃʕʇ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʟʝʤʣʠ (ʨʠʩ. 8 ʛ, ʜ).  
ɺʝʢʪʦʨʥʳʝ ʜʠʘʛʨʘʤʤʳ ʥʘʧʨʷʞʝʥʠʷ ʠ ʝʤʢʦʩʪʥʳʭ ʪʦʢʦʚ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ 

ʨʝʞʠʤʘ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 8 ʘ, ʙ. 
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ʈʠʩ. 8. ʉʭʝʤʳ ʟʘʤʝʱʝʥʠʷ ʩʝʪʠ ʩ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʥʝʡʪʨʘʣʴʶ: ʘ, ʙ - ʥʦʨʤʘʣʴʥʳʡ 

ʨʝʞʠʤ ʩʝʪʠ ʠ ʚʝʢʪʦʨʥʳʝ ʜʠʘʛʨʘʤʤʳ ʥʘʧʨʷʞʝʥʠʡ ʝʤʢʦʩʪʥʳʭ ʪʦʢʦʚ; ʚ, ʛ, ʜ, ʝ ï 

ʧʨʠ ʟʘʤʳʢʘʥʠʠ ʬʘʟʳ ɸ ʥʘ ʟʝʤʣʶ ʠ ʚʝʢʪʦʨʥʳʝ ʜʠʘʛʨʘʤʤ .r 
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           ɺʝʢʪʦʨʥʳʝ ʜʠʘʛʨʘʤʤʳ ʥʘʧʨʷʞʝʥʠʷ  ʠ ʸʤʢʦʩʪʥʳʭ ʪʦʢʦʚ ʧʨʠ ʟʘʤʳʢʘ-

ʥʠʠ ʬʘʟʳ çɸè ʥʘ ʟʝʤʣʶ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ.8 ʚ, ʛ. 

           ʉʠʤʤʝʪʨʠʯʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʥʘʧʨʷʞʝʥʠʡ ʠ ʸʤʢʦʩʪʥʦʛʦ ʪʦʢʘ ʟʘʤʳ-

ʢʘʥʠʷ Iʟ   ʧʨʠ ʟʘʤʳʢʘʥʠʠ ʬʘʟʳ çɸè ʥʘ ʟʝʤʣʶ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʈʠʩ.8 ʜ, ʝ. 

            ʈʝʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʦʢʦʚ ʥʫʣʝʚʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 3I0 ʚ 

ʢʦʥʢʨʝʪʥʦʡ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʝʪʠ 10ʢɺ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩ. 9. 
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ʈʠʩ. 9. ʊʦʢʦʨʘʩʧʨʝʜʝʣʝʥʠʝ 3I0 ʧʦ ʬʠʜʝʨʘʤ ʃʕʇ 

 

ʀʟ ʧʨʠʚʝʜʝʥʥʦʡ ʥʘ ʈʠʩ. 9 ʩʭʝʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 3I0 ʚ ʨʝʘʣʴʥʦʡ ʩʝʪʠ 

10 ʢɺ ʥʫʞʥʦ ʫʷʩʥʠʪʴ ʩʣʝʜʫʶʱʝʝ: 

ï ʝʤʢʦʩʪʥʦʡ ʪʦʢ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 3I0 ʚ ʥʝʧʦʚʨʝʞʜʝʥʥʳʭ 

ʣʠʥʠʷʭ ʠʤʝʝʪ ʥʘʧʨʘʚʣʝʥʠʝ çʦʪ ʣʠʥʠʠ ï ʢ ʰʠʥʘʤè; ʚ ʧʦʚʨʝʞʜʝʥʥʦʡ ʣʠʥʠʠ 

çʦʪ ʰʠʥ ï ʚ ʣʠʥʠʶè. 

 ï ʝʤʢʦʩʪʥʦʡ ʪʦʢ 3I0 ʚ ʧʦʚʨʝʞʜʝʥʥʦʡ ʣʠʥʠʠ ʨʘʚʝʥ ʩʫʤʤʝ ʝʤʢʦʩʪʥʳʭ 

ʪʦʢʦʚ ʦʪ ʥʝʧʦʚʨʝʞʜʝʥʥʳʭ ʣʠʥʠʡ 

03020 333 III +=S  

ʕʪʠ ʜʚʘ ʩʚʦʡʩʪʚʘ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʷʜʘ ʟʘʱʠʪ ʦʪ 

ʟʘʤʳʢʘʥʠʷ ʥʘ ʟʝʤʣʶ. 

ɺʝʣʠʯʠʥʘ ʪʦʢʘ ʟʘʤʳʢʘʥʠʷ Iʟ=3I0  ʚ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʘʭ ʜʣʷ 

ʥʘʩʪʨʦʡʢʠ ʟʘʱʠʪ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʯʝʨʝʟ ʫʜʝʣʴʥʫʶ ʸʤʢʦʩʪʴ ʉʫʜ 

(ʤʢʌ/ʢʤ). 

Ὅ̈ σϽὟ̕ Ͻ˞̔ Ͻ̅ὰϽρπ  (A) 

ʛʜʝ Uʬ ï ʬʘʟʥʦʝ ʥʘʧʨʷʞʝʥʠʝ; 

l - ʜʣʠʥʘ ʵʣʝʢʪʨʠʯʝʩʢʠ ʩʚʷʟʘʥʥʦʡ ʩʝʪʠ, ʢʤ. 
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           ɺʝʣʠʯʠʥʘ  ʉʫʜ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʩʪʨʫʢʮʠʠ ʩʝʪʝʡ ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʨʠʝʥʪʠ-

ʨʦʚʦʯʥʦ:  

              ï5.5 Ŀ 10-3 ʤʢʬ/ʢʤ ï ʜʣʷ ʚʦʟʜʫʰʥʳʭ ʃʕʇ; 

              ï190 Ŀ10-3 ʤʢʬ/ʢʤ ï ʜʣʷ ʢʘʙʝʣʴʥʳʭ ʃʕʇ. 

           ɺ ʧʨʘʢʪʠʢʝ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʘʢʞʝ ʠ ʠʤʧʝʨʠʯʝʩʢʠʤʠ ʬʦʨʤʫ-

ʣʘʤʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʢʘ ʟʘʤʳʢʘʥʠʷ : 

             ï ʚʦʟʜʫʰʥʳʝ ʃʕʇ   Ὅ
Ͻl

 (A) 

             ï ʢʘʙʝʣʴʥʳʝ ʃʕʇ    Ὅ
Ͻl

 (A) 

 ʛʜʝ U  ï ʣʠʥʝʡʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʢɺ 

           l ï ʜʣʠʥʘ ʩʝʪʝʡ, ʢʤ 

5. ʇʨʠʤʝʨʳ ʟʘʱʠʪ ʦʪ ʟʘʤʳʢʘʥʠʷ ʬʘʟʳ ʥʘ ʟʝʤʣʶ 
 

5.1. ɿʘʱʠʪʘ ʦʪ ʟʘʤʳʢʘʥʠʷ ʥʘ ʙʘʟʝ ʬʠʣʴʪʨʘ ʪʦʢʘ ʥʫʣʝʚʦʡ  

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ɼʣʷ ʪʦʢʦʚʳʭ ʟʘʱʠʪ ʦʪʭʦʜʷʱʠʭ ʬʠʜʝʨʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ ʪʦʢʘ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (ʊʊʅʇ), ʨʠʩ. 10.  
 

ʂɸ

ʂʘʙʝʣɹ

ʄ
ɤ2

ʘ) ʙ)

ʈʊIʙ

Iʙ
ʊʊʅʇ

ʢʘʙʝʣɹ

ɸ ɺ ʉ

3ʌ0

Ŀ

Ŀ

 
ʈʠʩ. 10. ʊʨʘʥʩʬʦʨʤʘʪʦʨ ʪʦʢʘ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: 

ʘ) - ʫʩʪʨʦʡʩʪʚʦ; ʙ) ï ʫʩʪʘʥʦʚʢʘ ʊʊʅʇ ʥʘ ʢʘʙʝʣʝ 

 

ʈʘʩʯʝʪʥʳʝ ʫʩʪʘʚʢʠ ʟʘʱʠʪʳ. ʇʝʨʚʠʯʥʳʡ ʪʦʢ ʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʱʠʪʳ, 

ʚʳʧʦʣʥʝʥʥʦʡ ʥʘ ʨʝʣʝ ʈʊ-40/0,2 ʠʣʠ ʈʊɿ-50, ʚʳʙʠʨʘʝʪʩʷ ʠʟ ʫʩʣʦʚʠʷ ʥʝʩʨʘ-
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ʙʘʪʳʚʘʥʠʷ ʟʘʰʠʪʳ ʦʪ ʙʨʦʩʢʘ ʩʦʙʩʪʚʝʥʥʦʛʦ ʝʤʢʦʩʪʥʦʛʦ ʪʦʢʘ ʣʠʥʠʠ ʧʨʠ 

ʚʥʝʰʥʝʤ ʟʘʤʳʢʘʥʠʠ ʥʘ ʟʝʤʣʶ ʧʦ ʚʳʨʘʞʝʥʠʶ: 

 Cʙʦʪʩʩʟ IkkI ÖÖ² ,  (1.6) 

ʛʜʝ kʦʪʩ ï ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʩʪʨʦʡʢʠ (kʦʪʩ=1,1õ1,2); kʙ ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳ-

ʚʘʶʱʠʡ ʙʨʦʩʦʢ ʩʦʙʩʪʚʝʥʥʦʛʦ ʝʤʢʦʩʪʥʦʛʦ ʪʦʢʘ ʧʨʠ ʚʥʝʰʥʠʭ ʧʝʨʝʤʝʞʘʶ-

ʱʠʭʩʷ ʟʘʤʳʢʘʥʠʷʭ ʥʘ ʟʝʤʣʶ; Iʉ ï ʩʦʙʩʪʚʝʥʥʳʡ ʝʤʢʦʩʪʥʦʡ ʪʦʢ. ʆʧʨʝʜʝʣʝ-

ʥʠʝ Iʉ ʧʨʦʠʟʚʦʜʠʪʩʷ: 

 ï ʜʣʷ ʢʘʙʝʣʴʥʦʡ ʃʕʇ: 

nlII CC ÖÖ= 0 , 

ʛʜʝ Iʉ0 ï ʚʝʣʠʯʠʥʘ Iʉ ʥʘ 1 ʢʤ ʜʣʠʥʳ ʦʜʥʦʛʦ ʢʘʙʝʣʷ (ʪʘʙʣ. 2); l ï ʜʣʠʥʘ ʣʠ-

ʥʠʠ; n ï ʯʠʩʣʦ ʢʘʙʝʣʴʥʳʭ ʣʠʥʠʡ; 

ï ʜʣʷ ʚʦʟʜʫʰʥʦʡ ʃʕʇ: 

lII ɺʃCC Ö= .0 , 

ʛʜʝ l ï ʜʣʠʥʘ ʣʠʥʠʠ; Iʉ0.ɺʃ ï ʚʝʣʠʯʠʥʘ Iʉ ʥʘ 1 ʢʤ ʜʣʠʥʳ ɺʃ (ʪʘʙʣ.3).  
 ʊʘʙʣʠʮʘ 2 

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʝʤʢʦʩʪʥʦʛʦ ʪʦʢʘ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʥʘ 

ʟʝʤʣʶ ʦʜʥʦʡ ʬʘʟʳ ʢʘʙʝʣʴʥʳʭ ʣʠʥʠʡ ʧʨʠ ʯʘʩʪʦʪʝ 50 ɻʮ 

ʉʝʯʝʥʠʝ ʢʘʙʝʣʷ 

ɪʤʢʦʩʪʥʳʝ ʪʦʢʠ, ɸ/ʢʤ, ʧʨʠ ʥʦʤʠʥʘʣʴʥʦʤ ʥʘʧʨʷʞʝʥʠʠ ʢʘʙʝʣʷ 

ɼʣʷ ʰʝʩʪʠʢʠʣʦʚʦʣʴʪʥʦʡ ʩʝʪʠ, ʢɺ 
ɼʣʷ ʜʝʩʷʪʠʢʠʣʦʚʦʣʴʪʥʦʡ 

ʩʝʪʠ, ʢɺ 

6 10 10 

16 0,40 0,35 0,55 

25 0,50 0,40 065 

35 0,58 0,45 0,72 

50 0,68 0,50 0,80 

70 0,80 0,58 0,92 

95 0,90 0,68 1,04 

120 1,00 0,75 1,16 

150 1,18 0,85 1,30 

185 1,25 0,95 1,47 

240 1,45 1,10 1,70 

 ʊʘʙʣʠʮʘ 3 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʝʤʢʦʩʪʥʦʛʦ ʪʦʢʘ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʥʘ 

ʟʝʤʣʶ ʦʜʥʦʡ ʬʘʟʳ ɺʃ ʧʨʠ ʯʘʩʪʦʪʝ 50 ɻʮ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʠʥʠʠ 

ɪʤʢʦʩʪʥʳʝ ʪʦʢʠ, ɸ/ʢʤ, ʧʨʠ ʥʦʤʠʥʘʣʴʥʦʤ 

ʥʘʧʨʷʞʝʥʠʠ, ʢɺ 

6 10 

ʆʜʥʦʮʝʧʥʘʷ ʣʠʥʠʷ:   

ʙʝʟ ʪʨʦʩʘ 0,013 0,0256 

ʩ ʪʨʦʩʦʤ - 0,032 

ɼʚʫʭʮʝʧʥʘʷ ʣʠʥʠʷ ʙʝʟ ʪʨʦʩʘ 0,017 0,035 

ɽʩʣʠ min.ʩʟʩʟ II ¢ , ʪʦ ʪʦʢ ʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʱʠʪʳ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ 

Iʩʟ.min. ʇʨʠ min.ʩʟʩʟ II >  ʧʨʠʥʷʪʳʡ ʪʦʢ ʩʨʘʙʘʪʳʚʘʥʠʷ ʨʘʚʝʥ Iʩʟ. 
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ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʟʘʱʠʪʳ ʧʨʦʚʝʨʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

,
min.

ñç

äðCC

÷
I

III
k

--
=

S
 

ʛʜʝ IʉɆ.min ï ʥʘʠʤʝʥʴʰʝʝ ʨʝʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʫʤʤʘʨʥʦʛʦ ʝʤʢʦʩʪʥʦʛʦ ʪʦʢʘ 

ʩʝʪʠ; Iʉ ï ʩʦʙʩʪʚʝʥʥʳʡ ʝʤʢʦʩʪʥʦʡ ʪʦʢ ʧʦʚʨʝʞʜʝʥʥʦʛʦ ʧʨʠʩʦʝʜʠʥʝʥʠʷ; Iʩʟ ï 

ʧʨʠʥʷʪʳʡ ʪʦʢ ʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʱʠʪʳ; Iʜʨ ï ʠʥʜʫʢʪʠʚʥʳʡ ʪʦʢ ʜʫʛʦʛʘʩʷʱʝʛʦ 

ʨʝʘʢʪʦʨʘ, ʚ ʥʝʢʦʤʧʝʥʩʠʨʦʚʘʥʥʳʭ ʩʝʪʷʭ Iʜʨ=0. ʄʠʥʠʤʘʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 1,25 ʜʣʷ ʢʘʙʝʣʴʥʳʭ ʠ ʥʝ ʤʝʥʝʝ 1,5 

ʜʣʷ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʡ. 

ʇʨʠ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʭ ʨʘʩʯʝʪʘʭ ʚʝʣʠʯʠʥʫ ʫʜʝʣʴʥʦʡ ʝʤʢʦʩʪʠ ʉʫʜ 

ʤʦʞʥʦ ʧʨʠʥʠʤʘʪʴ  5,5Ŀ 10-3  ʤʌ /ʢʤ ʜʣʷ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʡ ʠ 190Ŀ10-3 ʤʌ/ʢʤ 

ʜʣʷ ʪʨʝʭʞʠʣʴʥʳʭ ʢʘʙʝʣʴʥʳʭ ʃʕʇ. 

ɽʤʢʦʩʪʥʘʷ ʧʨʦʚʦʜʠʤʦʩʪʴ 1 ʢʤ ʬʘʟʳ ʚʦʟʜʫʰʥʦʡ ʣʠʥʠʠ ʧʨʠ ʯʘʩʪʦʪʝ 50 

ɻʮ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ: 

610

lg

58,7 -Ö=Ö=

r

D
ʉY

ʩʨ

ʋɼʉ w      (1/ʆʤ ʢʤ) 

ʛʜʝ Dʩʨ ï ʩʨʝʜʥʝʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʨʦʚʦʜʘʤʠ ʬʘʟ; 

 r ï ʨʘʜʠʫʩ ʧʨʦʚʦʜʘ; 

ʉʫʜ ï ʫʜʝʣʴʥʘʷ ʝʤʢʦʩʪʴ ʣʠʥʠʠ. 

ɺ ʨʘʩʯʝʪʘʭ ʚʝʣʠʯʠʥʫ  ὣ ʜʣʷ ʚʦʟʜʫʰʥʳʭ ʃʕʇ ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʨʘʚʥʦʡ 

3Ŀρπ 1/ʆʤ ʢʤ. ɼʣʷ ʢʘʙʝʣʴʥʳʭ ʃʕʇ ʦʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ. 

5.2. ɿʘʱʠʪʘ ʦʪ ʟʘʤʳʢʘʥʠʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʳʩʰʠʭ ʛʘʨʤʦʥʠʢ 

ɺ ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʳʭ ʩʝʪʷʭ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʫʩʪʨʦʡʩʪʚʦ ʋʉɿ-ɿʄ, 

ʨʝʘʛʠʨʫʶʱʠʝ ʥʘ ʩʫʤʤʫ ʚʳʩʰʠʭ ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʪʦʢʦʚ ʟʘʤʳʢʘʥʠʷ ʥʘ ʟʝʤʣʶ. 

ʇʨʠ ʵʪʦʤ ʋʉɿ-ɿʄ (ʨʠʩ. 11) ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʦʜʥʦ ʥʘ ʩʝʢʮʠʶ ʠʣʠ ʥʘ ʚʩʶ 

ʧʦʜʩʪʘʥʮʠʶ ʠ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʤ ʪʦʢʘ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʠ ʣʠʥʠʡ ʧʦʦʯʝʨʝʜʥʦ, ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʦʯʥʦʛʦ ʨʘʩʧʨʝʜʝʣʠʪʝʣʷ (ʨʠʩ. 

12). ɿʘʤʳʢʘʥʠʝ ʥʘ ʟʝʤʣʶ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʥʘʠʙʦʣʴʰʝʤʫ ʧʦʢʘʟʘʥʠʶ ʧʨʠʙʦ-

ʨʘ ʈɸ.  
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ʈʠʩ. 11. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʩʠʛʥʘʣʠʟʘʮʠʠ ʋʉɿ-ɿʄ 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʥʘʣʠʯʠʷ ʢʦʤʧʝʥʩʘʮʠʠ ʝʤʢʦʩʪʥʦʛʦ ʪʦʢʘ ʟʘʤʳʢʘʥʠʷ ʥʘ 

ʟʝʤʣʶ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʟʘʱʠʪʳ ʚʦʟʤʦʞʥʦ ʥʘ ʨʝʣʝ ʪʠʧʦʚ ʈʊ-40/0,2 ʠ ʈʊɿ-50, 

ʝʩʣʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʟʘʱʠʪʳ. 

ʂɸ

Q1

TA1

~6-10 ʢɺ

Q4Q3Q2

TA2 TA3 TA4

SB1

SB2

SB3

SB4

 
 

ʈʠʩ. 12. ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʩʠʛʥʘʣʠʟʘʮʠʠ ʟʘʤʳʢʘʥʠʡ 

ʥʘ ʟʝʤʣʶ (ʥʘ ʯʝʪʳʨʝ ʧʨʠʩʦʝʜʠʥʝʥʠʷ). 

Q1-Q4 ï ʚʳʢʣʶʯʘʪʝʣʠ; ʊɸ1-ʊɸ4 ï ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ ʪʦʢʘ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʠ; ʂɸ - ʫʩʪʨʦʡʩʪʚʦ ʩʠʛʥʘʣʠʟʘʮʠʠ ʟʘʤʳʢʘʥʠʡ ʥʘ ʟʝʤʣʝ ʪʠʧʘ ʋɿʉ-ɿʄ; 

SB1-SB4 ï ʚʳʢʣʶʯʘʪʝʣʠ ʢʥʦʧʦʯʥʳʝ 

5.3. ʅʘʧʨʘʚʣʝʥʥʘʷ ʟʘʱʠʪʘ ʦʪ ʟʘʤʳʢʘʥʠʷ ʥʘ ʟʝʤʣʶ 

ʇʨʦʤʳʰʣʝʥʥʦʩʪʴ ʚʳʧʫʩʢʘʝʪ ʥʘʧʨʘʚʣʝʥʥʫʶ ʟʘʱʠʪʫ ʥʫʣʝʚʦʡ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦʩʪʠ (ɿɿʇ-1 ʠ ɿɿʅ) ʥʘ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʦʡ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʥʦʡ 

ʙʘʟʝ. ɺ ʦʩʥʦʚʝ ʨʘʙʦʪʳ ʵʪʠʭ ʟʘʱʠʪ ʣʝʞʠʪ ʥʘʧʨʘʚʣʝʥʠʝ ʪʦʢʦʚ ʥʫʣʝʚʦʡ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 3I0 ʚ ʧʦʚʨʝʞʜʝʥʥʳʭ ʠ ʥʝʧʦʚʨʝʞʜʝʥʥʳʭ ʬʠʜʝʨʘʭ. ʆʥʠ 

ʠʤʝʶʪ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ. 
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ʅʘ ʨʠʩ. 13 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʥʘʧʨʘʚʣʝʥʥʦʡ ʟʘʱʠʪʳ ʦʪ ʟʘʤʳʢʘʥʠʷ 

ʥʘ ʟʝʤʣʶ ɿɿʇ-1. 

ɿʘʱʠʪʘ (ʨʠʩ. 13, ʘ) ʩʦʩʪʦʠʪ ʠʟ ʚʪʦʨʠʯʥʦʛʦ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʧʨʝʦʙʨʘ-

ʟʦʚʘʪʝʣʷ ʪʦʢʘ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚ ʚʠʜʝ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʪʨʘʥʩ-

ʬʦʨʤʘʪʦʨʘ TLA, ʜʚʫʭʢʘʩʢʘʜʥʦʛʦ ʫʩʠʣʠʪʝʣʷ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʥʘ ʪʨʘʥʟʠ-

ʩʪʦʨʘʭ VT1 ʠ VT2, ʩʭʝʤʳ ʩʨʘʚʥʝʥʠʷ ʬʘʟ ʥʘ ʪʨʘʥʟʠʩʪʦʨʘʭ VT3 ʠ VT4, ʜʚʫʭ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʭ ʪʦʢʫ 3I0 ʠ ʥʘʧʨʷʞʝʥʠʶ 3U0 

ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʧʦʩʪʫʧʘʶʱʠʭ ʦʪ ʬʠʣʴʪʨʘ ʪʦʢʘ ʥʫʣʝʚʦʡ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (ʌʊʅʇ) ʠ ʦʪ ʬʠʣʴʪʨʘ ʥʘʧʨʷʞʝʥʠʷ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʠ (ʌʅʅʇ) ʠ ʨʝʘʛʠʨʫʶʱʝʛʦ ʵʣʝʤʝʥʪʘ ɽɸ. 

ʅʘʧʨʷʞʝʥʠʝ ʥʘ ʢʦʥʜʝʥʩʘʪʦʨʝ ʉ6 ʩʜʚʠʥʫʪʦ ʧʦ ʬʘʟʝ ʥʘ ʫʛʦʣ ˊ/2 ʦʪʥʦ-

ʩʠʪʝʣʴʥʦ ʪʦʢʘ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʷʪʴ ʪʦʢ ʩʨʘʙʘ-

ʪʳʚʘʥʠʷ ʟʘʱʠʪʳ (ʠʟʤʝʥʝʥʠʝʤ ʯʠʩʣʘ ʚʠʪʢʦʚ ʦʙʤʦʪʢʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ). 
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ʈʠʩ. 13. ʉʭʝʤʘ ʥʘʧʨʘʚʣʝʥʥʦʡ ʟʘʱʠʪʳ ʦʪ ʟʘʤʳʢʘʥʠʡ ʥʘ ʟʝʤʣʶ ʪʠʧʘ ɿɿʇ-1 (ʘ) ʠ ʚʝʢʪʦʨʥʳʝ ʜʠʘʛʨʘʤʤʳ (ʙ, ʚ)
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ɼʚʫʭʢʘʩʢʘʜʥʳʡ ʫʩʠʣʠʪʝʣʴ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʥʘ ʪʨʘʥʟʠʩʪʦʨʘʭ VT1 ʠ 

VT2 ʚʳʜʝʣʷʝʪ ʠ ʫʩʠʣʠʚʘʝʪ ʩʦʩʪʘʚʣʷʶʱʫʶ ʧʨʦʤʳʰʣʝʥʥʦʡ ʯʘʩʪʦʪʳ ʚʳʭʦʜ-

ʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʦʛʣʘʩʫʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ. ɼʣʷ ʵʪʦʡ ʮʝʧʠ ʥʘ ʚʳʭʦʜʝ ʫʩʠ-

ʣʠʪʝʣʷ ʚʢʣʶʯʝʥ ʨʝʟʦʥʘʥʩʥʳʡ ʢʦʥʪʫʨ C2-TL ʩ ʯʘʩʪʦʪʦʡ f0 = 50 ɻʮ. 

ʉʭʝʤʘ ʩʨʘʚʥʝʥʠʷ ʥʘ ʪʨʘʥʟʠʩʪʦʨʘʭ VT3 ʠ VT4 ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʨʘʚʥʝ-

ʥʠʝ ʬʘʟ ʜʚʫʭ ʩʠʥʫʩʦʠʜʘʣʴʥʳʭ ʚʝʣʠʯʠʥ: ʥʘʧʨʷʞʝʥʠʷ Uʙ ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʢʠ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ TL, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʛʦ ʪʦʢʫ 3I0 ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦʩʪʠ ʠ ʩʤʝʱʝʥʥʦʛʦ ʧʦ ʬʘʟʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʛʦ ʥʘ ʫʛʦʣ ˊ/2, ʠ ʥʘʧʨʷʞʝʥʠʷ 

Uʢ ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʘ TLV, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʶ ʥʫʣʝʚʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 3U0. ʉʨʘʚʥʠʚʘʝʪʩʷ ʚʨʝʤʷ ʩʦʚʧʘʜʝʥʠʷ tʩ ʠʭ ʤʛʥʦʚʝʥʥʳʭ 

ʟʥʘʯʝʥʠʡ ʧʦ ʟʥʘʢʫ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʚʨʝʤʝʥʝʤ tʫ. ʈʝʘʛʠʨʫʶʱʠʡ ʵʣʝʤʝʥʪ ɽɸ 

ʩʨʘʙʘʪʳʚʘʝʪ ʧʨʠ tʩ Ó tʫ. 

ʀʟ ʚʝʢʪʦʨʥʳʭ ʜʠʘʛʨʘʤʤ ʪʦʢʘ I0
(1) ʠ ʥʘʧʨʷʞʝʥʠʷ U0

(1) ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ 

ʟʘʤʳʢʘʥʠʠ ʥʘ ʟʘʱʠʱʘʝʤʦʡ ʣʠʥʠʠ, ʢʦʛʜʘ ʯʝʨʝʟ ʟʘʱʠʪʫ ʢ ʪʦʯʢʝ ʟʘʤʳʢʘʥʠʷ 

ʧʨʦʭʦʜʠʪ ʪʦʢ 3I0ʵʢ
(1), ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʝʤʢʦʩʪʷʤʠ ʥʝʧʦʚʨʝʞʜʝʥʥʳʭ ʣʠʥʠʡ, 

ʩʨʘʚʥʠʚʘʝʤʳʝ ʥʘʧʨʷʞʝʥʠʷ Uʙ ʠ Uʢ ʩʦʚʧʘʜʘʶʪ ʧʦ |ʬʘʟʝ (ʈʠʩ. 13, ʙ). ʅʘ ʥʝ-

ʧʦʚʨʝʞʜʝʥʥʦʡ ʣʠʥʠʠ ʪʦʢ 3I0ʣ
(1), ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʩʦʙʩʪʚʝʥʥʦʡ ʝʤʢʦʩʪʴʶ ʣʠ-

ʥʠʠ, ʥʘʧʨʘʚʣʝʥ ʢ ʰʠʥʘʤ, ʘ ʩʨʘʚʥʠʚʘʝʤʳʝ ʝʝ ʟʘʱʠʪʦʡ ʥʘʧʨʷʞʝʥʠʷ ʩʤʝʱʝʥʳ 

ʧʦ ʬʘʟʝ ʥʘ ʫʛʦʣ ˊ (ʨʠʩ. 13, ʚ). ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʟʘʱʠʪʘ ʩʨʘʙʘʪʳʚʘʝʪ, 

ʠʤʝʷ ʤʘʢʩʠʤʘʣʴʥʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʝʩʣʠ ʫʛʦʣ ű ʩʜʚʠʛʘ ʬʘʟ ʤʝʞʜʫ Uʙ ʠ 

Uʢ ʨʘʚʝʥ ʥʫʣʶ, ʠ ʥʝ ʜʝʡʩʪʚʫʝʪ ʧʨʠ ű=ˊ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʦʥʘ ʩʨʘʙʘʪʳʚʘʥʠʷ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʛʣʦʤ ʩʜʚʠʛʘ ʬʘʟ ḯ /2 Ò ű Ò ˊ/2. ʅʘ ʈʠʩ. 13, ʙ, ʚ ʦʥʘ ʦʛʨʘʥʠ-

ʯʝʥʘ ʣʠʥʠʝʡ ʥʫʣʝʚʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ. 

ʉʭʝʤʘ ʩʨʘʚʥʝʥʠʷ ʷʚʣʷʝʪʩʷ ʜʚʫʭʧʦʣʫʧʝʨʠʦʜʥʦʡ. ʅʘ ʝʝ ʚʳʭʦʜʝ ʚʢʣʶ-

ʯʝʥ ʨʝʘʛʠʨʫʶʱʠʡ ʵʣʝʤʝʥʪ ɽɸ ʚ ʚʠʜʝ ʧʦʣʷʨʠʟʦʚʘʥʥʦʛʦ ʨʝʣʝ. ʊʦʢ ʚ ʦʙʤʦʪʢʝ 

ʨʝʣʝ ʚ ʦʜʠʥ ʠʟ ʧʦʣʫʧʝʨʠʦʜʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝʤ ʪʨʘʥʟʠʩʪʦʨʘ VT3 ʠ 

ʜʠʦʜʘ VD3, ʘ ʚ ʜʨʫʛʦʡ ʧʦʣʫʧʝʨʠʦʜ ï ʩʦʩʪʦʷʥʠʝʤ ʪʨʘʥʟʠʩʪʦʨʘ VT4 ʠ ʜʠʦʜʘ 

VD4. ɼʣʷ ʧʨʦʭʦʞʜʝʥʠʷ ʪʦʢʘ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʦʜʥʦʚʨʝ-

ʤʝʥʥʦ ʙʳʣʠ ʦʪʢʨʳʪʳ VT3 ʠ VD3, ʘ ʚʦ ʚʪʦʨʦʤ ï VT4 ʠ VD4. ʉʦʩʪʦʷʥʠʝ 

ʪʨʘʥʟʠʩʪʦʨʦʚ ʠ ʜʠʦʜʦʚ ʟʘʚʠʩʠʪ ʦʪ ʧʦʣʷʨʥʦʩʪʝʡ ʤʛʥʦʚʝʥʥʳʭ ʥʘʧʨʷʞʝʥʠʡ Uʙ 

ʠ Uʢ. ʆʥʠ ʦʪʢʨʳʪʳ, ʝʩʣʠ ʵʪʠ ʥʘʧʨʷʞʝʥʠʷ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʫʶ ʧʦʣʷʨʥʦʩʪʴ. 

ʇʨʠ ʩʦʚʧʘʜʘʶʱʠʭ ʧʦ ʬʘʟʝ Uʙ ʠ Uʢ (ʈʠʩ. 13, ʙ) ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʠʟ ʧʦʣʫʧʝ-

ʨʠʦʜʦʚ ʦʪʢʨʳʪʳ VT3 ʠ VD3, ʘ ʚ ʪʝʯʝʥʠʝ ʜʨʫʛʦʛʦ ï VT4 ʠ VD4. ʇʨʠ ʵʪʦʤ 

ʪʦʢ ʚ ʦʙʤʦʪʢʝ ʨʝʘʛʠʨʫʶʱʝʛʦ ʵʣʝʤʝʥʪʘ ɽɸ ʤʘʢʩʠʤʘʣʝʥ. ʇʦ ʤʝʨʝ ʫʚʝʣʠʯʝ-

ʥʠʷ ʫʛʣʘ ʩʜʚʠʛʘ ʬʘʟ ʤʝʞʜʫ Uʙ ʠ Uʢ ʚʨʝʤʷ ʩʦʚʤʝʩʪʥʦʛʦ ʦʪʢʨʳʪʦʛʦ ʩʦʩʪʦʷ-

ʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʨʘʥʟʠʩʪʦʨʘ ʠ ʜʠʦʜʘ ʚ ʢʘʞʜʦʤ ʧʦʣʫʧʝʨʠʦʜʝ ʩʦʢʨʘ-

ʱʘʝʪʩʷ, ʧʦʵʪʦʤʫ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʪʦʢʘ ʚ ʦʙʤʦʪʢʝ ɽɸ ʫʤʝʥʴʰʘʝʪʩʷ. ɼʣʷ 

ʧʦʣʫʯʝʥʠʷ ʫʢʘʟʘʥʥʦʡ ʚʳʰʝ ʟʦʥʳ ʩʨʘʙʘʪʳʚʘʥʠʷ ʪʦʢ ʩʨʘʙʘʪʳʚʘʥʠʷ ʨʝʘʛʠʨʫ-

ʶʱʝʛʦ ʵʣʝʤʝʥʪʘ ʚʳʙʨʘʥ ʨʘʚʥʳʤ ʩʨʝʜʥʝʤʫ ʟʥʘʯʝʥʠʶ ʪʦʢʘ ʧʨʠ ű=ˊ/2. ʅʝʜʦ-

ʩʪʘʪʢʦʤ ʵʪʠʭ ʩʭʝʤ ʷʚʣʷʝʪʩʷ ʨʘʙʦʪʘ ʪʨʘʥʟʠʩʪʦʨʦʚ ʚ ʫʩʠʣʠʪʝʣʴʥʦʤ ʨʝʞʠʤʝ, 

ʯʪʦ ʙʫʜʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʪʴʩʷ ʚʦ ʚʨʝʤʷ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ 

ʟʘʤʳʢʘʥʠʠ ʬʘʟʳ ʥʘ ʟʝʤʣʶ. 
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5.4. ɿʘʱʠʪʘ ʦʪ ʟʘʤʳʢʘʥʠʷ ʥʘ ʟʝʤʣʶ ʥʘ ʙʘʟʝ ʠʤʧʫʣʴʩʥʦʛʦ ʨʝʣʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʤʦʱʥʦʩʪʠ 

ʅʘ ʢʘʬʝʜʨʝ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ ʇʩʢʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʦʣʠ-

ʪʝʭʥʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʨʘʟʨʘʙʦʪʘʥʦ ʠʤʧʫʣʴʩʥʦʝ ʨʝʣʝ ʤʦʱʥʦʩʪʠ ʜʣʷ ʦʧʨʝ-

ʜʝʣʝʥʠʷ ʧʦʚʨʝʞʜʝʥʥʦʛʦ ʬʠʜʝʨʘ 10 ʢɺ. ʈʝʣʝ ʚʳʧʦʣʥʝʥʦ ʥʘ ʧʦʣʫʧʨʦʚʦʜʥʠ-

ʢʦʚʳʭ ʵʣʝʤʝʥʪʘʭ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʢʣʶʯʝʚʦʤ ʨʝʞʠʤʝ, ʯʪʦ ʠʩʢʣʶʯʘʝʪ ʚʣʠʷʥʠʝ 

ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʧʦʤʝʭʦʟʘʱʠʱʝʥʥʦʩʪʴ, 

ʥʘʜʝʞʥʦʩʪʴ ʠ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʨʝʣʝ. 

ʈʝʣʝ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʤʦʱʥʦʩʪʠ (ʪʦʢʘ) ʚ ʟʘʱʠʱʘ-

ʝʤʦʡ ʣʠʥʠʠ ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʠ ʠ ʦʙʝʩʧʝʯʠʪʴ ʩʝʣʝʢʪʠʚʥʫʶ ʨʘʙʦʪʫ ʨʝʣʝʡʥʦʡ 

ʟʘʱʠʪʳ. ʈʝʣʝ ʩʨʘʙʘʪʳʚʘʝʪ, ʢʦʛʜʘ ʚ ʧʦʚʨʝʞʜʝʥʥʦʡ ʃʕʇ ʤʦʱʥʦʩʪʴ ʥʘʧʨʘʚ-

ʣʝʥʘ ʦʪ ʰʠʥ ʚ ʣʠʥʠʶ, ʧʨʠ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ (ʦʪ ʣʠʥʠʠ ʢ ʰʠʥʘʤ) ʨʝʣʝ 

ʥʝ ʨʘʙʦʪʘʝʪ. 

ʅʘ ʈʠʩ. 14 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʠʤʧʫʣʴʩʥʦʛʦ ʨʝʣʝ. 

ʅʘ ʨʠʩ. 15 ï ʚʨʝʤʝʥʥʳʝ ʜʠʘʛʨʘʤʤʳ, ʧʦʷʩʥʷʶʱʠʝ ʝʛʦ ʨʘʙʦʪʫ. 

ʈʝʣʝ ʠʤʝʝʪ ʜʚʘ ʢʘʥʘʣʘ ï ʥʘʧʨʷʞʝʥʠʷ ʠ ʪʦʢʘ. ʅʘʧʨʷʞʝʥʠʝ UI ʬʦʨʤʠ-

ʨʫʝʪʩʷ ʠʟ ʥʘʧʨʷʞʝʥʠʷ 3U0 (ʌʅʅʇ ï ʪʨʝʭʬʘʟʥʘʷ ʦʙʤʦʪʢʘ TV ʩʦʝʜʠʥʝʥʘ ʚ 

ʨʘʟʦʤʢʥʫʪʳʡ ʪʨʝʫʛʦʣʴʥʠʢ) ʠ UII ʠʟ ʪʦʢʘ 3I0 (ʌʊʅʇ ïʪʦʨʦʠʜʘʣʴʥʳʡ ʪʨʘʥʩ-

ʬʦʨʤʘʪʦʨ ʪʦʢʘ) 

0UKU III Ö=  ʠ 0IKU III Ö=  

ʉ ʧʦʤʦʱʴʶ ʬʘʟʦʚʨʘʱʘʪʝʣʴʥʦʡ ʩʭʝʤʳ ʌ, ʚʳʧʦʣʥʝʥʥʦʡ ʥʘ R-C ʵʣʝ-

ʤʝʥʪʘʭ, ʤʦʞʥʦ ʤʝʥʷʪʴ ʬʘʟʫ ʥʘʧʨʷʞʝʥʠʷ UI ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʧʨʷʞʝʥʠʷ UII. 

ɼʘʣʝʝ ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʩʠʥʫʩʦʠʜʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ UI ʠ UII ʩ ʧʦʤʦʱʴʶ 

ʪʨʘʥʟʠʩʪʦʨʥʳʭ ʢʣʶʯʝʡ VT1 ʠ VT2 ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʠʤ-

ʧʫʣʴʩʳ (ʪʦʯʢʠ 1 ʠ 2). ɺ ʪʦʢʦʚʦʤ ʢʘʥʘʣʝ ʧʨʷʤʦʫʛʦʣʴʥʳʡ ʠʤʧʫʣʴʩ ʜʠʬʬʝ-

ʨʝʥʮʠʨʫʝʪʩʷ ʮʝʧʦʯʢʦʡ R6C1 ʠ ʚ ʪʦʯʢʝ 3 ʦʥ ʧʨʝʜʩʪʘʝʪ ʦʜʥʦʧʦʣʷʨʥʳʤ ʠʤ-

ʧʫʣʴʩʦʤ U3 ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʡ ʬʦʨʤʳ. ɺ ʪʦʯʢʫ 4 ʧʦʩʪʫʧʘʝʪ ʧʨʷʤʦʫʛʦʣʴʥʳʡ 

ʠʤʧʫʣʴʩ U4 ʩ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʚ ʧʦʣʧʝʨʠʦʜʘ. ʊʨʘʥʟʠʩʪʦʨʳ VT3 ʠ  VT4 ʚʳ-

ʧʦʣʥʷʶʪ ʬʫʥʢʮʠʶ ʩʨʘʚʥʝʥʠʷ. ʇʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʧʨʠʩʫʪʩʪʚʠʠ ʠʤʧʫʣʴʩʦʚ 

U3 ʠ U4 ʚ ʪʦʯʢʘʭ 3 ʠ 4, ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʡ ʠʤʧʫʣʴʩ U5 ʚ ʪʦʯʢʝ 5 ʦʪʩʫʪʩʪʚʫ-

ʝʪ, ʪ.ʢ. ʥʘʩʳʱʝʥʥʳʡ ʪʨʘʥʟʠʩʪʦʨ VT4 ʰʫʥʪʠʨʫʝʪ ʚʭʦʜ ʪʨʘʥʟʠʩʪʦʨʘ VT3. ʕʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʧʨʘʚʣʝʥʠʶ ʤʦʱʥʦʩʪʠ ʦʪ ʣʠʥʠʠ ʢ ʰʠʥʝ. ʊʠʨʠʩʪʦʨ VS ʚ 

ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʮʝʧʠ ʫʧʨʘʚʣʝʥʠʷ ʟʘʢʨʳʪ ʠ ʪʦʢ Iʥ ʨʘʚʝʥ ʥʫʣʶ (ʨʠʩ. 15, ʘ). 

ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʥʘʧʨʘʚʣʝʥʠʷ ʤʦʱʥʦʩʪʠ (ʪʦʢʘ) ʧʨʷʤʦʫʛʦʣʴʥʦʝ ʥʘʧʨʷ-

ʞʝʥʠʝ U4 ʚ ʪʦʯʢʝ 4 ʧʦʷʚʠʪʴʩʷ ʧʦʟʞʝ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʠʤʧʫʣʴʩʘ U3 ʚ 

ʪʦʯʢʝ 3. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʩʠʣʝʥʥʳʡ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʡ ʠʤʧʫʣʴʩ U5 ʧʦʷʚʠʪʴʩʷ 

ʚ ʪʦʯʢʝ 5. ʊʠʨʠʩʪʦʨ VS ʦʪʢʨʳʚʘʝʪʩʷ ʠ ʪʝʯʝʪ ʪʦʢ Iʥ. ʈʝʣʝ KL ʩʨʘʙʘʪʳʚʘʝʪ 

(ʨʠʩ. 15, ʙ) ʠ ʧʦʩʪʫʧʘʝʪ ʩʠʛʥʘʣ ʦ ʧʦʚʨʝʞʜʝʥʥʦʤ ʬʠʜʝʨʝ. 

ʉ ʧʦʤʦʱʴʶ ʬʘʟʦʚʨʘʱʘʪʝʣʴʥʦʡ ʩʭʝʤʳ ʌ ʤʦʞʥʦ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʤʦ-

ʤʝʥʪ ʧʦʷʚʣʝʥʠʷ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʠʤʧʫʣʴʩʘ U3, ʠʟʤʝʥʷʷ ʫʛʦʣ ɣ. 
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ʈʠʩ. 14. ʉʭʝʤʘ ʠʤʧʫʣʴʩʥʦʛʦ ʨʝʣʝ ʤʦʱʥʦʩʪʠ 
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ʈʠʩ. 15. ɺʨʝʤʝʥʥʳʝ ʜʠʘʛʨʘʤʤʳ ʠʤʧʫʣʴʩʥʦʛʦ ʨʝʣʝ ʤʦʱʥʦʩʪʠ 
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5.5. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʧʦʣʥʦʡ ʟʘʱʠʪʳ ʃʕʇ ʚ ʮʠʬʨʦʚʦʤ ʠʩ-
ʧʦʣʥʝʥʠʠ 
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ʈʠʩ. 16.ʎʠʬʨʦʚʘʷ ʟʘʱʠʪʘ ʃʕʇ ʬʠʨʤʳ çʉʠʤʝʥʩè 

 

 ʛʜʝ: 

ARC ïɸʇɺ 

 D ï ɼʠʩʪʘʥʮʠʦʥʥʘʷ ʟʘʱʠʪʘ 

 EF ï ɿʘʱʠʪʘ ʦʪ ʟʘʤʳʢʘʥʠʷ ʥʘ ʟʝʤʣʶ 

 MVP - ʆʙʨʘʙʦʪʢʘ ʠʟʤʝʨʝʥʥʳʭ ʟʥʘʯʝʥʠʡ 

 FR ï ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʟʘʧʠʩʠ ʘʚʘʨʠʡʥʳʭ ʨʝʞʠʤʦʚ   

 SI ï ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʠʥʪʝʨʬʝʡʩ 

 TPS - ɼʦʧʦʣʥʝʥʠʝ ʢ ʪʝʣʝ-ʟʘʱʠʪʝ 

 SYN ï ʋʩʪʨʦʡʩʪʚʦ ʢʦʥʪʨʦʣʷ ʩʠʥʭʨʦʥʠʟʤʘ 

 FL ï ʆʄʇ (ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪʘ ʧʦʚʨʝʞʜʝʥʠʷ)  
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ʆʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪʘ ʧʦʚʨʝʞʜʝʥʠʷ ʠʟʦʣʷʮʠʠ ʚ ʚʦʟʜʫʰʥʳʭ ʃʕʇ 

10ʢɺ 

ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʚʨʝʞʜʝʥʥʦʛʦ ʬʠʜʝʨʘ 10 ʢɺ ʥʘ ʊʇ ʥʝʦʙʭʦʜʠʤʦ 

ʥʘʡʪʠ ʤʝʩʪʦ ʧʦʚʨʝʞʜʝʥʠʷ ʠʟʦʣʷʮʠʠ. ʕʪʫ ʟʘʜʘʯʫ ʨʝʰʘʝʪ ʧʦʠʩʢʦʚʘʷ ʙʨʠʛʘʜʘ, 

ʠʩʧʦʣʴʟʫʷ ʧʝʨʝʥʦʩʥʳʝ ʧʨʠʙʦʨʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘʭʦ-

ʜʷʪʩʷ ʧʨʠʙʦʨʳ çʇʦʠʩʢè, çɿʦʥʜè, çʂʚʘʥʪè ʠ ʜʨ. ʅʘ ʢʘʬʝʜʨʝ ʵʣʝʢʪʨʦʵʥʝʨʛʝ-

ʪʠʢʠ ʨʘʟʨʘʙʦʪʘʥ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʡ ʧʨʠʙʦʨ çʉʧʝʢʪʨè ʩ ʮʠʬʨʦʚʦʡ ʠʥʜʠʢʘ-

ʮʠʝʡ ʠ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʩʨʘʙʘʪʳʚʘʥʠʷ ʥʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʚ ʨʘʙʦʯʠʭ ʫʩʣʦʚʠʷʭ ʥʝ ʦʨʠʝʥʪʠʨʦʚʘʪʴ ʧʨʠʙʦʨ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʛ-

ʥʠʪʥʦʛʦ ʧʦʣʷ ʃʕʇ ʠ ʙʳʩʪʨʝʝ ʦʧʨʝʜʝʣʠʪʴ ʤʝʩʪʦ ʧʦʚʨʝʞʜʝʥʠʷ. ʕʪʦʤʫ ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʩʧʝʮʠʘʣʴʥʳʡ ʤʘʛʥʠʪʥʳʡ ʜʘʪʯʠʢ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʢʘʟʘʥʠʡ ʜʘʪ-

ʯʠʢʘ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 17.  

ʇʨʠʙʦʨ ʧʦʟʚʦʣʷʝʪ: 

- ʜʘʪʴ ʦʙʲʝʢʪʠʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʘʣʠʯʠʠ çʟʝʤʣʠè ʚ ʩʝʪʠ; 

- ʯʝʪʢʦ ʦʧʨʝʜʝʣʠʪʴ ʬʠʜʝʨ ʩ ʦʜʥʦʬʘʟʥʳʤ ʟʘʤʳʢʘʥʠʝʤ ʧʨʠ ʣʶʙʦʤ ʢʦ-
ʣʠʯʝʩʪʚʝ ʬʠʜʝʨʦʚ ʠ ʠʭ ʚʟʘʠʤʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠ-

ʟʦʩʪʠ ʦʪ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʦʜʩʪʘʥʮʠʠ; 

- ʦʧʨʝʜʝʣʠʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʢ ʤʝʩʪʫ ʧʦʚʨʝʞʜʝʥʠʷ ʚ ʪʦʯʢʝ ʦʪʧʘʡʢʠ ʧʨʠ 

ʧʦʠʩʢʝ; 

- ʥʘʡʪʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʤʝʩʪʦ ʦʜʥʦʬʘʟʥʦʛʦ ʟʘʤʳʢʘʥʠʷ ʥʘ ʬʠʜʝʨʝ; 

- ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʥʘʣʠʯʠʝ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʣʠʥʠʠ. 

 

0

Nmax

Nmin

N'

N"

Nmin

Nmax
= 0,7

 
ʈʠʩ. 17. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʢʘʟʘʥʠʡ ʧʨʠʙʦʨʘ çʉʧʝʢʪʨè 

N' ʠ N" ï ʯʠʩʣʦʚʳʝ ʧʦʢʘʟʘʥʠʷ ʧʨʠʙʦʨʘ (ʜʘʪʯʠʢʘ) ʧʨʠ ʝʛʦ ʧʦʣʦʞʝʥʠʠ ʚ ʛʦ-

ʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ 

 

ʇʦʷʚʣʝʥʠʝ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʦʪ ʚʳʩʰʠʭ ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʩʦʩʪʘʚʣʷʶ-

ʱʠʭ ʪʦʢʘ ʬʠʢʩʠʨʫʝʪʩʷ ʧʦ ʧʦʢʘʟʘʥʠʷʤ ʮʠʬʨʦʚʦʛʦ ʠʥʜʠʢʘʪʦʨʘ, ʘ ʥʘʣʠʯʠʝ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ (ʥʘʧʨʷʞʝʥʠʷ) ï ʧʦ ʫʩʪʦʡʯʠʚʦʤʫ ʩʚʝʯʝʥʠʶ ʩʠʤʚʦʣʘ 
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HV ʩʣʝʚʘ ʥʘ ʮʠʬʨʦʚʦʤ ʠʥʜʠʢʘʪʦʨʝ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʣʠʥʠʠ 

ʩʚʝʯʝʥʠʝ ʩʠʤʚʦʣʘ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. 

ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʧʨʠʙʦʨʘ çʉʧʝʢʪʨè ʧʨʠʚʝʜʝʥʘ ʥʘ ʈʠʩ. 18.  

ʉʠʛʥʘʣ ʩ ʤʘʛʥʠʪʥʦʛʦ ʜʘʪʯʠʢʘ ʩʧʝʮʠʘʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʄ1 ʠ ʄ2 

ʧʦʜʘʝʪʩʷ ʥʘ ʚʭʦʜʳ ʜʚʫʭʢʘʥʘʣʴʥʦʛʦ ʫʩʠʣʠʪʝʣʷ, ʘ ʩ ʝʛʦ ʚʳʭʦʜʦʚ ʥʘ RC-

ʬʠʣʴʪʨʳ ʚʳʩʦʢʠʭ ʯʘʩʪʦʪ. ɸʤʧʣʠʪʫʜʥʳʝ ʜʝʪʝʢʪʦʨʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʜʥʦʧʦ-

ʣʫʧʝʨʠʦʜʥʦʝ ʚʳʧʨʷʤʣʝʥʠʝ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʫʩʠʣʠʝ ʩʠʛʥʘʣʦʚ. ʉʣʦʞʝʥʠʝ 

ʚʳʭʦʜʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʢʘʥʘʣʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʫʤʤʘʪʦʨʦʤ. ʇʨʝʦʙʨʘʟʦ-

ʚʘʥʠʷ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ ʚ ʮʠʬʨʦʚʦʡ ʢʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʥʘʣʦʛʦ-

ʮʠʬʨʦʚʦʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ (ɸʎʇ) ʜʚʦʡʥʦʛʦ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ, ʚʳʧʦʣʥʝʥʥʳʡ 

ʥʘ ʠʥʪʝʛʨʘʣʴʥʦʡ ʤʠʢʨʦʩʭʝʤʝ ʩʦ ʩʪʨʫʢʪʫʨʦʡ ʂʄʆʇ. ɹʣʦʢ ʧʠʪʘʥʠʷ ʬʦʨʤʠ-

ʨʫʝʪ ʨʘʟʥʦʧʦʣʷʨʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʚʦʜʘ ñʘʥʘʣʦʛʦʚʘʷ ʟʝʤʣʷò 

ɸʎʇ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʘʙʦʪʳ ʤʠʢʨʦʩʭʝʤ. ʀʥʬʦʨʤʘʮʠʷ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ 

ʯʝʪʳʨʝʭʨʘʟʨʷʜʥʦʤ ʮʠʬʨʦʚʦʤ ʞʠʜʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʤ ʠʥʜʠʢʘʪʦʨʝ. ɼʠʘʧʘ-

ʟʦʥ ʧʦʢʘʟʘʥʠʡ ʦʪ 0 ʜʦ 2000 ʝʜ. 

ʀʥʜʠʢʘʪʦʨ ʥʘʧʨʷʞʝʥʠʷ ʚʳʧʦʣʥʝʥ ʥʘ ʦʧʝʨʘʮʠʦʥʥʦʤ ʫʩʠʣʠʪʝʣʝ ʩ 

ʙʦʣʴʰʠʤ ʚʭʦʜʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ, ʥʘ ʚʭʦʜ ʢʦʪʦʨʦʛʦ ʧʦʜʘʝʪʩʷ ʩʠʛʥʘʣ ʩ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʘʥʪʝʥʥʳ. ʉ ʚʳʭʦʜʘ ʫʩʠʣʠʪʝʣʷ ʩʠʛʥʘʣ ʧʨʦʭʦʜʠʪ ʥʘ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʡ ʩʝʛʤʝʥʪ ʮʠʬʨʦʚʦʛʦ ʠʥʜʠʢʘʪʦʨʘ. ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʘʥʪʝʥʥʘ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʜʥʫʶ ʧʣʘʩʪʠʥʫ ʨʘʟʤʝʨʦʤ 35*40 ʤʤ, ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʥʘ 

ʧʝʨʝʜʥʝʡ ʢʨʳʰʢʝ ʧʨʠʙʦʨʘ ʧʦʜ ʣʠʮʝʚʦʡ ʧʘʥʝʣʴʶ. 
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ʈʠʩ. 18. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʧʨʠʙʦʨʘ çʉʧʝʢʪʨè 
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ʇʨʠʙʦʨ çʉʧʝʢʪʨè ʨʘʟʨʘʙʦʪʘʥ ʥʘ ʢʘʬʝʜʨʝ çʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠè 

ʇʩʢʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚʦ ʚʩʝʭ ʵʥʝʨʛʦʩʠʩʪʝʤʘʭ ʈʦʩʩʠʠ. 

ʇʦʨʷʜʦʢ ʨʘʙʦʪʳ ʩ ʧʨʠʙʦʨʦʤ 

ʆʪʳʩʢʘʥʠʝ ʤʝʩʪʘ ʟʘʤʳʢʘʥʠʷ ʥʘ ʟʝʤʣʶ ʥʘʯʠʥʘʝʪʩʷ ʩ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦ-

ʚʨʝʞʜʝʥʥʦʡ ʣʠʥʠʠ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ ʠʟʤʝʨʝʥʠʷ ʤʘʛʥʠʪ-

ʥʦʛʦ ʧʦʣʷ ʚʩʝʭ ʣʠʥʠʡ ʦʪʭʦʜʷʱʠʭ ʦʪ ʰʠʥ ʧʠʪʘʶʱʝʡ ʧʦʜʩʪʘʥʮʠʠ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʚʢʣʶʯʝʥʥʳʡ ʧʨʠʙʦʨ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʧʦʜ ʢʘʞʜʦʡ ʣʠ-

ʥʠʝʡ, ʠ ʥʘʙʣʶʜʘʶʪʩʷ ʧʦʢʘʟʘʥʠʷ ʮʠʬʨʦʚʦʛʦ ʠʥʜʠʢʘʪʦʨʘ. ʇʦʚʨʝʞʜʝʥʥʘʷ ʣʠ-

ʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʧʦʢʘʟʘʥʠʶ ʠʟ ʚʩʝʭ ʠʟʤʝʨʝʥʠʡ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʤʝʩʪʘ ʟʘʤʳʢʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ, 

ʫʜʘʣʷʷʩʴ ʦʪ ʧʦʜʩʪʘʥʮʠʠ ʧʨʦʠʟʚʝʩʪʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʠʟʤʝʨʝʥʠʷ ʚʜʦʣʴ 

ʧʦʚʨʝʞʜʝʥʥʦʡ ʣʠʥʠʠ, ʚʢʣʶʯʘʷ ʠ ʦʪʧʘʡʢʠ. ɼʦ ʤʝʩʪʘ ʟʘʤʳʢʘʥʠʷ ʠ ʚ ʤʝʩʪʝ 

ʟʘʤʳʢʘʥʠʷ ʥʘ ʟʝʤʣʶ ʧʦʢʘʟʘʥʠʷ ʧʨʠʙʦʨʘ ʙʫʜʫʪ ʤʘʢʩʠʤʘʣʴʥʳ, ʧʝʨʝʭʦʜ ʞʝ ʟʘ 

ʤʝʩʪʦ ʧʦʚʨʝʞʜʝʥʠʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʝʟʢʠʤ ʩʥʠʞʝʥʠʝʤ ʮʠʬʨʦʚʳʭ ʧʦʢʘʟʘ-

ʥʠʡ (ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ). ʇʦʢʘʟʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʬʠʢʩʠʨʦʚʘʪʴ ʚ ʪʝʯʝʥʠʝ 1-2 

ʤʠʥʫʪ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʪʘʢ ʢʘʢ ʦʜʥʦʬʘʟʥʳʝ ʟʘʤʳ-

ʢʘʥʠʷ ʥʦʩʷʪ ʥʝʫʩʪʦʡʯʠʚʳʡ ʭʘʨʘʢʪʝʨ. 

ʇʨʠ ʢʦʥʪʨʦʣʝ ʥʘʣʠʯʠʷ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʣʠʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʙʦʨ 

ʜʝʨʞʘʪʴ ʥʘ ʚʳʪʷʥʫʪʦʡ ʨʫʢʝ ʚʳʰʝ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʝʜʤʝʪʦʚ (ʪʨʘʚʘ, ʢʫʩʪʳ, 

ʢʘʤʥʠ ʠ ʪ.ʜ.) ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʣʠʥʠʠ ʪʘʢ, ʯʪʦʙʳ ʙʳʣʦ ʫʜʦʙʥʦ ʩʤʦʪʨʝʪʴ ʥʘ 

ʠʥʜʠʢʘʪʦʨ (ʩʠʤʚʦʣ). 

ɹʦʣʴʰʦʡ ʧʘʣʝʮ ʦʧʝʨʘʪʦʨʘ ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʠʞʘʪ ʢ ʚʝʨʭʥʝʡ ʢʨʳʰʢʝ 

ʧʨʠʙʦʨʘ. 

ɺʦ ʠʟʙʝʞʘʥʠʝ ʵʢʨʘʥʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʘʥʪʝʥʥʳ ʫʩʪʨʦʡʩʪʚʘ ʥʝ 

ʜʦʧʫʩʢʘʝʪʩʷ ʥʘʣʠʯʠʝ ʚʦʢʨʫʛ ʦʧʝʨʘʪʦʨʘ (ʙʣʠʞʝ 3 ʤʝʪʨʦʚ) ʣʶʜʝʡ, ʤʘʰʠʥ, 

ʜʝʨʝʚʴʝʚ, ʦʧʦʨ ʠ ʜʨʫʛʠʭ ʧʨʝʜʤʝʪʦʚ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʧʨʠʙʦʨʘ çʉʧʝʢʪʨè ʧʝʨʝʜ ʧʦʜʦʙʥʳʤʠ ʧʨʠʙʦʨʘʤʠ 

ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ (çʇʦʠʩʢè, çɺʦʣʥʘè, çɿʦʥʜè, çʂʚʘʥʪè ʠ ʜʨʫ-

ʛʠʝ). 

1. ʅʝ ʪʨʝʙʫʝʪ ʦʨʠʝʥʪʘʮʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦ-

ʣʷ ʃʕʇ ʧʨʠ ʠʟʤʝʨʝʥʠʷʭ. 

2. ʇʨʠʤʝʥʝʥʘ ʮʠʬʨʦʚʘʷ ʠʥʜʠʢʘʮʠʷ ʧʦʢʘʟʘʥʠʡ. 

3. ʇʦʟʚʦʣʷʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʤʘʛʥʠʪʥʦʛʦ 
ʧʦʣʷ ʠ ʥʘʣʠʯʠʝ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʣʠʥʠʠ. 

4. ʀʤʝʝʪ ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ (ʪʦʣʴʢʦ ʨʫʯʢʘ 

ʚʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ). 

5. ɿʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʝʥʳ ʤʘʩʩʦʛʘʙʘʨʠʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ (ʧʨʠʙʦʨ ʢʘʨ-
ʤʘʥʥʦʛʦ ʪʠʧʘ). 

6. ʇʦʟʚʦʣʷʝʪ ʙʝʟʦʰʠʙʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦʚʨʝʞʜʝʥʥʳʡ ʬʠʜʝʨ ʠ ʥʝʧʦ-
ʩʨʝʜʩʪʚʝʥʥʦ ʤʝʩʪʦ ʧʦʚʨʝʞʜʝʥʠʷ ʧʨʠ ʣʶʙʳʭ ʩʠʪʫʘʮʠʷʭ ʥʘʨʫʰʝʥʠʷ ʠʟʦʣʷ-

ʮʠʠ. 
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ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

 

1. ʀʥʜʠʢʘʮʠʷ ʧʦʢʘʟʘʥʠʡ ʧʨʠʙʦʨʘ ʮʠʬʨʦʚʘʷ (ɾʂʀ 3,5 ʨʘʟʨʷʜʘ), 

ʝʜʠʥʠʮʳ 
0 ï 2000 

2. ɼʠʘʧʘʟʦʥ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʯʘʩʪʦʪ ʚʳʩʰʠʭ ʛʘʨʤʦʥʠʯʝʩʢʠʭ, ɻʮ 250 ï 750 

3. ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʤʘʛʥʠʪʥʦʤʫ ʧʦʣʶ, ɸ/ʤ, ʥʝ ʤʝʥʝʝ 0,5Ĭ10-4 

4. ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʵʣʝʢʪʨʠʯʝʩʢʦʤʫ ʧʦʣʶ, ɺ/ʤ, ʥʝ ʤʝʥʝʝ 20 

5. ʊʦʢ ʧʦʪʨʝʙʣʝʥʠʷ, ʤɸ 4,0 

6. ʇʠʪʘʥʠʝ ʦʪ ʙʘʪʘʨʝʠ ç6F22è c ʥʦʤʠʥʘʣʴʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ, ɺ 8,4é9 

7. ʈʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨ, Áʉ, ï15...+40 

8. ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ, ʤʤ 125Ĭ70Ĭ25 

9. ʄʘʩʩʘ ʧʨʠʙʦʨʘ ʩ ʙʘʪʘʨʝʝʡ, ʢʛ 0,25 
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ʇʈʀʃʆɾɽʅʀɽ I I  

1. ʈʝʣʝʡʥʘʷ ʟʘʱʠʪʘ ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ 

ɼʣʷ ʟʘʱʠʪʳ ʧʦʥʠʞʘʶʱʠʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʦʪ ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʥʝ-

ʥʦʨʤʘʣʴʥʳʭ ʨʝʞʠʤʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʨʘʚʠʣʘʤʠ ʫʩʪʨʦʡʩʪʚ ʵʣʝʢʪʨʦʫʩʪʘ-

ʥʦʚʦʢ (ʇʋʕ) ʧʨʠʤʝʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ: 

1. ʇʨʦʜʦʣʴʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʟʘʱʠʪʘ ʦʪ ʢʦʨʦʪʢʠʭ ʟʘʤʳʢʘʥʠʡ ʚ ʦʙ-

ʤʦʪʢʘʭ ʠ ʥʘ ʠʭ ʥʘʨʫʞʥʳʭ ʚʳʚʦʜʘʭ. ʕʪʘ ʟʘʱʠʪʘ ʦʙʣʘʜʘʝʪ ʘʙʩʦʣʶʪʥʦʡ 

ʩʝʣʝʢʪʠʚʥʦʩʪʴʶ ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʋʕ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʚʩʝʭ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʭ ʤʦʱʥʦʩʪʴʶ 6,ɿ ʄɺɸ ʠ ʙʦʣʝʝ, ʘ ʧʨʠ ʧʘʨʘʣʣʝʣʴʥʦʡ 

ʨʘʙʦʪʝ ï 4 MBɸ, ʜʝʡʩʪʚʫʝʪ ʥʘ ʦʪʢʣʶʯʝʥʠʝ ʙʝʟ ʚʳʜʝʨʞʢʠ ʚʨʝʤʝʥʠ. 

2. ʊʦʢʦʚʘʷ ʦʪʩʝʯʢʘ ʦʪ ʢ.ʟ. ʥʘ ʥʘʨʫʞʥʳʭ ʚʳʚʦʜʘʭ ʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 
(ɺʅ) ʩʦ ʩʪʦʨʦʥʳ ʧʠʪʘʥʠʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. ɺ ʟʦʥʫ ʟʘʱʠʪʳ ʪʦʢʦʚʦʡ 

ʦʪʩʝʯʢʠ ʦʙʳʯʥʦ ʧʦʧʘʜʘʝʪ ʠ ʩʘʤʘ ʦʙʤʦʪʢʘ ɺʅ, ʦʙʤʦʪʢʫ ʥʠʟʢʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ (ʅʅ) ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʪʦʢʦʚʦʡ ʦʪʩʝʯʢʦʡ ʟʘʱʠʪʠʪʴ ʥʝ 

ʫʜʘʝʪʩʷ. ɿʘʱʠʪʘ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ, ʥʝ ʦʙʦʨʫʜʦʚʘʥ-

ʥʳʭ ʧʨʦʜʦʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʦʡ ʠ ʜʝʡʩʪʚʫʝʪ ʥʘ ʦʪʢʣʶ-

ʯʝʥʠʝ ʙʝʟ ʚʳʜʝʨʞʢʠ ʚʨʝʤʝʥʠ. 

3. ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʦʢʦʚʘʷ ʟʘʱʠʪʘ ʦʪ ʩʚʝʨʭʪʦʢʦʚ, ʚʳʟʚʘʥʥʳʭ ʚʥʝʰʥʠʤʠ 
ʢ.ʟ. ʩʦ ʩʪʦʨʦʥʳ ʥʠʟʢʦʛʦ ʠʣʠ ʩʨʝʜʥʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. 

ʇʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʚʩʝʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʤʦʱʥʦʩʪʠ ʠ 

ʥʘʣʠʯʠʷ ʜʨʫʛʠʭ ʪʠʧʦʚ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ, ʜʝʡʩʪʚʫʝʪ ʥʘ ʦʪʢʣʶʯʝʥʠʝ ʩ 

ʚʳʜʝʨʞʢʦʡ ʚʨʝʤʝʥʠ. 

4. ɻʘʟʦʚʘʷ ʟʘʱʠʪʘ ï ʦʪ ʚʩʝʭ ʧʦʚʨʝʞʜʝʥʠʡ ʚʥʫʪʨʠ ʙʘʢʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ ʚʳʜʝʣʝʥʠʝʤ ʛʘʟʘ ʠʟ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʛʦ ʤʘʩʣʘ 

ʧʨʠ ʝʛʦ ʥʘʛʨʝʚʝ ʚ ʤʝʩʪʝ ʧʦʚʨʝʞʜʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʚʠʪʢʦʚʳʝ ʟʘʤʳʢʘ-

ʥʠʷ ʚ ʦʙʤʦʪʢʘʭ, ʧʦʞʘʨ ʩʪʘʣʠ), ʘ ʪʘʢʞʝ ʦʪ ʧʦʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʤʘʩʣʘ ʚ 

ʙʘʢʝ ʧʦ ʧʨʠʯʠʥʝ ʫʪʝʯʢʠ. ɿʘʱʠʪʘ ʩʪʘʚʠʪʩʷ ʫ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ, ʥʘʯʠ-

ʥʘʷ ʩ 630 ʢɺɸ. ʇʨʠ ʥʝʙʦʣʴʰʦʤ ʛʘʟʦʚʳʜʝʣʝʥʠʠ ʜʝʡʩʪʚʫʝʪ ʥʘ ʩʠʛʥʘʣ, 

ʧʨʠ ʙʫʨʥʦʤ ï ʥʘ ʦʪʢʣʶʯʝʥʠʝ ʤʛʥʦʚʝʥʥʦ. 

5. ʉʧʝʮʠʘʣʴʥʘʷ   ʪʦʢʦʚʘʷ   ʟʘʱʠʪʘ   ʥʫʣʝʚʦʡ   ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ   ʦʪ 
ʦʜʥʦʬʘʟʥʳʭ ʢ.ʟ. ʧʨʠ ʛʣʫʭʦʟʘʟʝʤʣʝʥʥʦʡ ʥʝʡʪʨʘʣʠ. ɿʘʱʠʪʘ ʫʩʪʘʥʘʚʣʠ-

ʚʘʝʪʩʷ ʚ ʥʫʣʝʚʦʤ ʧʨʦʚʦʜʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʩʦ ʩʪʦʨʦʥʳ ʅʅ ʧʨʠ ʩʦ-

ʝʜʠʥʝʥʠʠ ʦʙʤʦʪʦʢ Y/Y0 ʠ ȹ/Y0. 

6. ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʦʢʦʚʘʷ ʟʘʱʠʪʘ ʚ ʦʜʥʦʡ ʬʘʟʝ ï ʦʪ ʪʦʢʦʚ ʧʝʨʝʛʨʫʟʢʠ, 

ʜʝʡʩʪʚʫʝʪ ʥʘ ʩʠʛʥʘʣ ʠ ʩ ʚʳʜʝʨʞʢʦʡ ʚʨʝʤʝʥʠ. 

7. ɿʘʱʠʪʘ ʦʪ ʟʘʤʳʢʘʥʠʷ ʬʘʟʳ ʥʘ ʟʝʤʣʶ (ʢʦʨʧʫʩ) ʩʦ ʩʪʦʨʦʥʳ ɺʅ ʚ ʩʝʪʷʭ 
ʩ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʥʝʡʪʨʘʣʴʶ, ʜʝʡʩʪʚʫʝʪ ʥʘ ʩʠʛʥʘʣ. 

ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʟʘʱʠʪʘʤʠ ʷʚʣʷʶʪʩʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʠ ʛʘʟʦ-

ʚʘʷ. ʉʦʛʣʘʩʥʦ ʇʋʕ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʟʘʱʠʪʘ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʠ ʥʘ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʭ 1-2,5 MBɸ, ʢʦʛʜʘ ʪʦʢʦʚʘʷ ʦʪʩʝʯʢʘ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʨʝ-

ʙʦʚʘʥʠʷʤ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʦʢʦʚʘʷ ʟʘʱʠʪʘ ʠʤʝʝʪ ʚʳ-

ʜʝʨʞʢʫ ʚʨʝʤʝʥʠ   t > 0,6 ʩʝʢ. 
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2. ʆʩʦʙʝʥʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ 
ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʟʘʱʠʪʘ (ɼɿ) ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʥʘʭʦʜʠʪ-

ʩʷ ʚ ʥʘʠʙʦʣʝʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʷʚʣʝʥʠʷ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʳʭ ʚʝʣʠʯʠʥ ʪʦʢʦʚ ʥʝʙʘʣʘʥʩʘ Iʥʙ (ʥʝʨʘʚʝʥʩʪʚʦ ʪʦʢʦʚ I21 ʠ I22 ʚ ʧʣʝ-

ʯʘʭ ʜʠʬʟʘʱʠʪʳ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤʠ ʟʘʱʠʪʘʤʠ ʜʨʫʛʠʭ 

ʵʣʝʤʝʥʪʦʚ (ʛʝʥʝʨʘʪʦʨʦʚ, ʤʦʱʥʳʭ ʜʚʠʛʘʪʝʣʝʡ). ʕʪʠ ʪʦʢʠ ʥʝʙʘʣʘʥʩʘ ʩʚʷʟʘʥʳ 

ʩʦ ʩʧʝʮʠʬʠʢʦʡ ʨʘʙʦʪʳ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʠ ʦʪ ʥʠʭ ʥʫʞʥʦ ʦʪʩʪʨʘʠʚʘʪʴ ʟʘʱʠ-

ʪʫ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʪʨʫʜʥʦʩʪʷʤ ʚ ʝʝ ʥʘʩʪʨʦʡʢʝ ʠ ʦʙʝʩʧʝʯʝ-

ʥʠʠ ʥʝʦʙʭʦʜʠʤʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ. 

ʇʨʠʯʠʥʘʤʠ ʧʦʷʚʣʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʦʢʦʚ ʥʝʙʘʣʘʥʩʘ ʚ ʨʘʙʦʪʝ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʷʚʣʷʪʁʩʷ: 

1. ɹʨʦʩʦʢ ʪʦʢʘ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ (Iʙʨ.ʥʘʤ) ʚ ʦʙʤʦʪʢʝ ʩʦ ʩʪʦʨʦʥʳ ʧʠʪʘʥʠʷ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʧʨʠ ʝʛʦ ʚʢʣʶʯʝʥʠʠ ʧʦʜ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʭʦʣʦʩʪʦʤ ʭʦ-

ʜʫ ʠʣʠ ʧʦʩʣʝ ʣʠʢʚʠʜʘʮʠʠ ʚʥʝʰʥʠʭ ʢʦʨʦʪʢʠʭ ʟʘʤʳʢʘʥʠʡ. ʕʪʦʪ ʪʦʢ 

ʤʦʞʝʪ ʧʨʝʚʦʩʭʦʜʠʪʴ ʥʦʤʠʥʘʣʴʥʳʤ ʚ 6-8 ʨʘʟ, ʧʨʦʪʝʢʘʝʪ ʪʦʣʴʢʦ ʚ ʦʙ-

ʤʦʪʢʝ ɺʅ (ʯʝʨʝʟ ʦʜʥʦ ʧʣʝʯʦ ɼɿ) ʠ ʝʛʦ ʚʝʣʠʯʠʥʘ ʧʦʣʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ 

ʜʣʷ ʟʘʱʠʪʳ ʪʦʢʦʤ ʥʝʙʘʣʘʥʩʘ ï Iʥʙ. ɼʣʷ ʦʪʩʪʨʦʡʢʠ ʦʪ ʙʨʦʩʢʘ ʪʦʢʘ 

ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ ʧʨʠʥʠʤʘʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʤʝʨʳ: 

ï ʟʘʛʨʫʙʣʷʶʪ ʟʘʱʠʪʫ ʧʦ ʪʦʢʫ ʩʨʘʙʘʪʳʚʘʥʠʷ, ʯʪʦ ʥʝ ʚʩʝʛʜʘ ʵʬʬʝʢ-

ʪʠʚʥʦ (ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʦʪʩʝʯʢʘ); 

ï ʧʨʠʤʝʥʷʶʪ ʨʝʣʝ ʩ ʙʳʩʪʨʦʥʘʩʳʱʘʶʱʠʤʠʩʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʤʠ 

(ɹʅʊ), ʢʦʪʦʨʳʝ ʧʣʦʭʦ ʪʨʘʥʩʬʦʨʤʠʨʫʶʪ ʙʨʦʩʦʢ ʪʦʢʘ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ 

ʚ ʨʘʙʦʯʫʶ ʦʙʤʦʪʢʫ ʨʝʣʝ; 

ï ʧʨʠʤʝʥʷʶʪ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʝ ʨʝʣʝ, ʥʘʧʨʠʤʝʨ ʨʝʣʝ ʈʉʊ-15 ʥʘ 

ʘʥʘʣʦʛʦʚʳʭ ʤʠʢʨʦʩʭʝʤʘʭ, ʢʦʪʦʨʦʝ çʦʪʣʠʯʘʝʪè ʬʦʨʤʫ ʙʨʦʩʢʘ ʪʦʢʘ 

ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ Iʙʨ.ʥʘʤ ʦʪ ʬʦʨʤʳ ʪʦʢʘ ʢʦʨʦʪʢʦʛʦ ʟʘ-

ʤʳʢʘʥʠʷ ʚ ʟʦʥʝ ʟʘʱʠʪʳ; 

ï ʧʨʠʤʝʥʷʶʪ ʮʠʬʨʦʚʫʶ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʫ  ʁʟʘʱʠʪʫ. 

2. ʅʝʨʘʚʝʥʩʪʚʦ ʨʘʩʯʝʪʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʪʨʘʥʩʬʦʨʤʘ-

ʪʦʨʦʚ ʪʦʢʘ ʜʣʷ ʨʝʘʣʴʥʦʡ ʩʝʪʠ ʩ ʚʳʙʨʘʥʥʳʤʠ ʩʪʘʥʜʘʨʪʥʳʤʠ. ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ ʚʪʦʨʠʯʥʳʝ ʪʦʢʠ ʚ ʧʣʝʯʘʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ I21 ʠ 

I22 ʧʦʣʫʯʘʶʪʩʷ ʥʝʦʜʠʥʘʢʦʚʳʤʠ. ʋʩʪʨʘʥʷʶʪ ʚʦʟʥʠʢʰʠʡ ʪʦʢ ʥʝʙʘʣʘʥʩʘ 

ʟʘ ʩʯʝʪ ʯʠʩʣʘ ʚʠʪʢʦʚ ʫʨʘʚʥʠʪʝʣʴʥʳʭ ʦʙʤʦʪʦʢ Wʫʨ1 ʠ Wʫʨ2 ʚ ʩʧʝʮʠʘʣʴ-

ʥʳʭ ʨʝʣʝ, ʦʙʝʩʧʝʯʠʚ ʨʘʚʝʥʩʪʚʦ 222121 ʫʨʫʨ WIWI Ö=Ö ## . 

3. ʀʟ-ʟʘ ʛʨʫʧʧʳ ʩʦʝʜʠʥʝʥʠʷ ʦʙʤʦʪʦʢ ʩʠʣʦʚʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. ʇʨʠ 

ʩʭʝʤʝ Y/ȹ-11 ʛʨʫʧʧʘ ʚʝʢʪʦʨʳ ʧʝʨʚʠʯʥʳʭ ʪʦʢʦʚ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʥʘ 

ʚʳʩʦʢʦʡ ʠ ʥʠʟʢʦʡ ʩʪʦʨʦʥʝ ʩʜʚʠʥʫʪʳ ʧʦ ʬʘʟʝ ʥʘ 30 ʛʨʘʜʫʩʦʚ, ʯʪʦ ʦʙʫ-

ʩʣʘʚʣʠʚʘʝʪ ʧʦʷʚʣʝʥʠʝ ʪʦʢʘ ʥʝʙʘʣʘʥʩʘ. ɼʣʷ ʝʛʦ ʫʩʪʨʘʥʝʥʠʷ ʚʪʦʨʠʯʥʳʝ 

ʦʙʤʦʪʢʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ ʚ ʧʣʝʯʘʭ ɼɿ ʩʦʝʜʠʥʷʶʪʩʷ ʧʨʦʪʠʚʦʧʦ-

ʣʦʞʥʦ ʩʦʝʜʠʥʝʥʠʷʤ ʩʠʣʦʚʳʭ ʦʙʤʦʪʦʢ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ, ʪ.ʝ. ȹ/Y. 
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4. ʅʘʣʠʯʠʝ ʈʇʅ ʫ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʧʨʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʠ 
ʥʘʧʨʷʞʝʥʠʷ ʥʘʨʫʰʘʝʪ ʨʘʚʝʥʩʪʚʦ ʚʪʦʨʠʯʥʳʭ ʪʦʢʦʚ ʚ ʧʣʝʯʘʭ ɼɿ I21 ʠ 

I22 ʠ ʚʳʟʳʚʘʝʪ ʧʦʷʚʣʝʥʠʝ ʪʦʢʘ ʥʝʙʘʣʘʥʩʘ I"ʥʙ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʛʦ 

ʜʠʘʧʘʟʦʥʫ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ȹUʈʇʅ. ɺʝʣʠ-

ʯʠʥʘ ʪʦʢʘ ʥʝʙʘʣʘʥʩʘ ʫʯʠʪʳʚʘʝʪʩʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʪʦʢʘ ʩʨʘʙʘʪʳʚʘ-

ʥʠʷ ʟʘʱʠʪʳ. 

5. ʊʨʘʥʩʬʦʨʤʘʪʦʨʳ ʪʦʢʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ɼɿ, ʥʝʠʜʝʘʣʴʥʳ ʠ ʚʥʦʩʷʪ ʧʦ-

ʛʨʝʰʥʦʩʪʴ ʧʦ ʪʦʢʫ. ʊʦʢ ʥʝʙʘʣʘʥʩʘ ʦʪ ʧʦʛʨʝʰʥʦʩʪʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ 

ʪʦʢʘ I'ʥʙ ʫʯʠʪʳʚʘʝʪʩʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʪʦʢʘ ʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʱʠʪʳ. 

ʇʦʛʨʝʰʥʦʩʪʴ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ ʚ ʵʪʦʤ ʩʣʫʯʘʝ   ʧʨʠʥʠʤʘʶʪ ʨʘʚ-

ʥʦʡ 10% ʦʪ ʧʝʨʚʠʯʥʦʛʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʪʦʢʘ (ʇʋʕ).  

ɺ ʠʪʦʛʝ, ʧʨʠʤʝʥʷʷ ʩʧʝʮʠʘʣʴʥʳʝ ʨʝʣʝ ʪʠʧʘ ʈʅʊ-560, ɼɿʊ-11 ʠʣʠ ʈʉʊ-

15 ʚ ʩʭʝʤʝ ɼɿ ʚʝʣʠʯʠʥʘ ʨʘʩʯʝʪʥʦʛʦ ʪʦʢʘ ʥʝʙʘʣʘʥʩʘ Iʥʙ.ʨʘʩʯ ʙʫʜʝʪ ʩʦʩʪʦʷʪʴ ʠʟ 

ʜʚʫʭ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʥʙʥʙʨʘʩʯʥʙ III ¡¡+¡=.  

ʛʜʝ I'ʥʙ ï ʪʦʢ ʥʝʙʘʣʘʥʩʘ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʪʦʢʦʚʦʡ ʧʦʛʨʝʰʥʦʩʪʴʶ ʪʨʘʥʩʬʦʨ-

ʤʘʪʦʨʦʚ ʪʦʢʘ ʚ ʧʣʝʯʘʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʠ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨ-

ʤʫʣʝ 

)max(.. 1ʢʟʢʦʜʥʘʥʙ IkkI ÖÖÖ=¡ e  

ʛʜʝ kʘ ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʣʠʷʥʠʝ ʘʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶ-

ʱʝʡ ʪʦʢʘ ʢ.ʟ. ʥʘ ʧʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ, ʜʣʷ ʨʝʣʝ ʩ ɹʅʊ ʦʥ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚ-

ʥʳʤ 1, ʙʝʟ ɹʅʊ ï ʨʘʚʥʳʤ 2; 

kʦʜʥ ï ʢʦʵʬʬʠʮʠʝʥʪ ʦʜʥʦʪʠʧʥʦʩʪʠ, ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ 0,5 ʚ ʪʝʭ ʩʣʫʯʘʷʭ, 

ʢʦʛʜʘ ʊʊ ʦʜʥʦʪʠʧʥʳ, ʠ ʨʘʚʥʳʤ 1 ʧʨʠ ʨʘʟʥʦʪʠʧʥʳʭ ʊʊ; 

Ů=0,1 ï ʪʦʢʦʚʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʊʊ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ 10% ʢʨʘʪʥʦʩʪʠ (ʇʋʕ); 

Iʢ.ʟ.max ï ʥʘʠʙʦʣʴʰʠʡ ʩʢʚʦʟʥʦʡ ʪʦʢ ʧʨʠ ʚʥʝʰʥʝʤ ʢ.ʟ. ʪ. ʂ1 (ʨʠʩ 19) 

I"ʥʙ ï ʪʦʢ ʥʝʙʘʣʘʥʩʘ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʠʟʤʝʥʝʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʘʥʩʬʦʨ-

ʤʘʮʠʠ ʟʘʱʠʱʘʝʤʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʧʨʠ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʥʘʧʨʷʞʝʥʠʷ ʩ 

ʈʇʅ, ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

)max(..

*

1ʢʟʢʈʇʅʥʙ IUI ÖD=¡¡  

 

ʛʜʝ %16=D ʈʇʅU  ï ʜʠʘʧʘʟʦʥ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʥʘʧʨʷʞʝʥʠʷ; ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʚʝʣʠʯʠʥʘ  16,0* =D ʈʇʅU . ʇʨʠ  ʥʘʩʪʨʦʡʢʝ ʧʨʦʜʦʣʴʥʦʡ  ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ  

ʟʘʱʠʪʳ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʛʣʘʚʥʦʝ ʪʨʝʙʦʚʘʥʠʝ, ʯʪʦʙʳ                                          

maxʥʙʩʨɼɿ II >   

ʠʣʠ 

)(max ʥʙʨʘʩʯʥʙʥʩʨɼɿ IIʂI Ö= , 

ʛʜʝ ʂʥ ï ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʜʝʞʥʦʩʪʠ, ʨʘʚʥʳʡ 1,3-1,5 (ʇʋʕ). 
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3. ʇʨʠʤʝʨʥʳʡ ʨʘʩʯʝʪ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʩʠʣʦʚʦʛʦ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 

            ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʜʣʷ ʨʘʩʯʝʪʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʈʠʩ.19. ʄʦʱʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 16 

ʄɺɸ. 

ʇʠʪʘʥʠʝ

nʊ1

Sɻ=16 ʄɺɸ

I22

I21

nʊ2

Iʅʅ

Iʅɺ ʊɸ1

ʊɸ2

Q1

Q2

ʐʠʥr 110 ʢɺ

ʅʘʛʨʫʟʢʘ

ʐʠʥr 10 ʢɺ

ʂɸ
Iʨ

(+)

ʂ1

ʂ

Ŀ

Ŀ

Ŀ

Ŀ

Ŀ

Iʈ=I21-I22
ĿĿĿ

 
ʈʠʩ. 19. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʜʣʷ ʨʘʩʯʝʪʘ ɼɿ 

 

3.1. ɺʳʙʦʨ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʚʪʦʨʠʯʥʳʭ ʪʦ-
ʢʦʚ ʚ ʧʣʝʯʘʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪ I 21 ʠ I 22 

 

ʆʧʨʝʜʝʣʷʝʤ ʧʝʨʚʠʯʥʳʝ ʥʦʤʠʥʘʣʴʥʳʝ ʪʦʢʠ ʦʙʤʦʪʦʢ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 

- ʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 

ÀêÀ
U

S
I

ÍÂ

ÒÍ
ÍÂ 3,800803,0

1153

16

3
==

Ö
=

Ö
=  

- ʥʠʟʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 

ÀêÀ
U

S
I

ÍÍ

ÒÍ
ÍÍ 840840,0

113

16

3
==

Ö
=

Ö
=  

ʅʘʭʦʜʠʤ ʨʘʩʯʝʪʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʪʨʘʥʩʬʦʨʤʘʪʦ-

ʨʦʚ ʪʦʢʘ ʩʦ ʩʪʦʨʦʥʳ 

ʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 



 67 

8,27
5

3,803

5
=

Ö
=

Ö
=D

ʅɺʩʭ
ʊ

Ik
n  

ʥʠʟʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 

168
5

8401

5
=

Ö
=

Ö
= ʅʅʩʭ

ʊY

Ik
n  

ʛʜʝ kʩʭ ï ʢʦʵʬʬʠʮʠʝʥʪ ʩʭʝʤʳ ʜʣʷ ʚʳʩʦʢʦʡ ʩʪʦʨʦʥʳ, ʛʜʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ 

ʪʦʢʘ ʩʦʝʜʠʥʝʥʳ ʚ ʪʨʝʫʛʦʣʴʥʠʢ 3=ʩʭk , ʥʘ ʥʠʟʢʦʡ ʩʪʦʨʦʥʝ ʪʨʘʥʩʬʦʨʤʘʪʦ-

ʨʳ ʪʦʢʘ ʩʦʝʜʠʥʝʥʳ ʚ ʥʝʧʦʣʥʫʶ ʟʚʝʟʜʫ ʠ  1=ʩʭk  (ʈʠʩ. 19). 

ʋʯʠʪʳʚʘʷ ʩʪʘʥʜʘʨʪʥʫʶ ʰʢʘʣʫ ʧʝʨʚʠʯʥʳʭ ʪʦʢʦʚ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʪʦ-

ʢʘ ʧʨʠʥʠʤʘʝʤ ʩʣʝʜʫʶʱʠʝ  ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ (ʩʤ. ʇʨʠʣʦʞʝʥʠʝ IV) ʩʦ ʩʪʦʨʦʥʳ 

- ʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 

30
5

150

5

1
1 ===

I
nʊ  

- ʥʠʟʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 

200
5

1000

5

2
2 ===

I
nʊ  

ʈʝʘʣʴʥʳʝ ʚʪʦʨʠʯʥʳʝ ʪʦʢʠ ʚ ʧʣʝʯʘʭ ʟʘʱʠʪʳ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤʠ ʢʦʵʬ-

ʬʠʮʠʝʥʪʘʤʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ 

ɸ
n

Ik
I

ʊ

ʅɺʩʭ 64,4
30

3,803

1

21 =
Ö

=
Ö

=  

À
n

Ik
I

Ò

ÍÍñõ 2,4
200

8401

2

22 =
Ö

=
Ö

=

 
ɺʠʜʠʤ, ʯʪʦ ʪʦʢʠ ʚ ʧʣʝʯʘʭ ɼɿ ʥʝ ʨʘʚʥʳ 5ɸ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ, ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ 

ʙʫʜʝʪ ʧʦʷʚʣʷʪʴʩʷ ʪʦʢ ʥʝʙʘʣʘʥʩʘ Iʥʙ. ɼʣʷ ʝʛʦ ʫʩʪʨʘʥʝʥʠʷ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʨʝʣʝ 

ʜʣʷ ɼɿ ʠʤʝʶʪʩʷ ʫʨʘʚʥʠʪʝʣʴʥʳʝ ʦʙʤʦʪʢʠ Wʫʨ1 ʠ Wʫʨ2. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʳʨʘʚ-

ʥʠʚʘʶʪʩʷ ʤʘʛʥʠʪʦʜʚʠʞʫʱʠʝ ʩʠʣʳ Fʤ.ʜ.ʩ. ʧʫʪʝʤ ʨʘʩʯʝʪʘ ʯʠʩʣʘ ʚʠʪʢʦʚ ʫʨʘʚ-

ʥʠʪʝʣʴʥʳʭ ʦʙʤʦʪʦʢ, ʯʪʦʙʳ I21 Wʫʨ1= I22 Wʫʨ2 

3.2. ʈʘʩʯʝʪ ʪʦʢʦʚ ʢ.ʟ. ʩ ʫʯʝʪʦʤ ʈʇʅ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 

ɼʣʷ ʨʘʩʯʝʪʘ ʪʦʢʘ ʩʨʘʙʘʪʳʚʘʥʠʷ ɼɿ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʥʝʦʙʭʦʜʠʤʦ 

ʦʧʨʝʜʝʣʠʪʴ ʤʘʢʩʠʤʘʣʴʥʳʡ ʩʢʚʦʟʥʦʡ ʪʦʢ ʧʨʦʭʦʜʷʱʠʡ ʯʝʨʝʟ ʧʣʝʯʠ ʜʠʬʬʝ-

ʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ (ʭʘʨʘʢʪʝʨʥʘʷ ʪʦʯʢʘ ʢ.ʟ. ʂ1). ʀʩʭʦʜʥʘʷ ʩʭʝʤʘ ʠ ʩʭʝʤʘ 

ʟʘʤʝʱʝʥʠʷ ʜʣʷ ʨʘʩʯʝʪʘ ʪʦʢʘ ʢ.ʟ. ʚ ʪʦʯʢʝ ʂ1 ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 20. ɺ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʤʳ ʥʘʭʦʜʠʤ ʤʘʢʩʠʤʘʣʴʥʳʡ ʩʢʚʦʟʥʦʡ ʪʦʢ ʢ.ʟ. ʧʨʠ ʢʦʪʦʨʦʤ ʪʦʢ ʥʝʙʘ-

ʣʘʥʩʘ ʙʫʜʝʪ ʤʘʢʩʠʤʘʣʴʥʳʤ Iʥʙ.max ʠ ʦʪ ʵʪʦʛʦ ʪʦʢʘ ʦʪʩʪʨʘʠʚʘʝʪʩʷ ɼɿ. 

 max.ʥʙʩʨɼɿ II >
 (1)

 

ʀʩʭʦʜʷ ʠʟ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʧʳʪʘ, ʚʝʣʠʯʠʥʫ ʪʦʢʘ ʩʨʘʙʘʪʳʚʘʥʠʷ ʦʧʨʝ-

ʜʝʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ 
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max.ʥʙʅʩʨɼɿ IkI Ö=  

ʛʜʝ kʅ ï ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʜʝʞʥʦʩʪʠ (ʟʘʧʘʩʘ), ʨʘʚʥʳʡ 1,3-1,5 (ʇʋʕ). 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʦʧʨʝʜʝʣʷʝʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʚ ʩʭʝʤʝ ʟʘʤʝ-

ʱʝʥʠʷ, ʈʠʩ. 20. 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʩʠʩʪʝʤʳ 

Îì
S

U
X

ÑÇÊ

ñðÂÍ

C 32,1
10000

1152

...

2

===  

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʃʕʇ 110ʢɺ 

ÎìLXX óäË 8204,01 =Ö=Ö=  

ʛʜʝ Xʫʜ=0,4 ʆʤ/ʢʤ L1=20 ʢʤ. 

 

ʅʂ1
ʍʉ

ʍʃ1

ʍʃ2

ʍʊ

ʃ1

ʃ2

ʉʠʩʪʝʤʘ

ʃʕʇ-110 ʢɺ
Sʂ.ɿ.ʉ.=

10000 ʄɺɸ

110 ʢɺ Sʊ1 10 ʢɺ

ʅʂ1

ʃ1=ʃ2=20ʢʤ

 
ʈʠʩ. 20. ʀʩʭʦʜʥʘʷ ʩʭʝʤʘ ʠ ʩʭʝʤʘ ʟʘʤʝʱʝʥʠʷ 

 

ʉʦʧʨʦʪʠʚʣʝʥʠʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʩ ʫʯʝʪʦʤ ʈʇʅ ʧʨʠ ʢʨʘʡʥʠʭ ʠ ʩʨʝʜ-

ʥʝʤ ʧʦʣʦʞʝʥʠʠ ʨʝʛʫʣʷʪʦʨʘ ʈʇʅ, ʧʨʠʚʝʜʝʥʥʳʝ ʢ ʩʪʦʨʦʥʝ ʚʳʩʦʢʦʛʦ ʥʘʧʨʷ-

ʞʝʥʠʷ, ʨʘʩʩʯʠʪʳʚʘʶʪ ʧʦ ʬʦʨʤʫʣʘʤ: 

[ ]
ʊʈʥʦʤ

ʈʇʅʩʨɺʅk

ʊʈʥʦʤ

ɺʅk
ʊʈ

S

UUU

S

UU
X

2

min
2

minmin
min

)1( D-ÖÖ
=

Ö
=  

[ ]
ʊʈʥʦʤ

ʈʇʅʩʨɺʅk

ʊʈʥʦʤ

ɺʅk
ʊʈ

S

UUU

S

UU
X

2

max
2

maxmax
max

)1( D+ÖÖ
=

Ö
=  

ʊʈʥʦʤ

ʩʨkʩʩ

ʊʈʩʨ
S

UU
X

2Ö
=  

ʛʜʝ Ukʩʨ, Ukmin, Ukmax ï ʟʥʘʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʢ.ʟ. ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʚ ʦʪʥʦʩʠ-

ʪʝʣʴʥʳʭ ʝʜʠʥʠʮʘʭ ʧʨʠ ʩʨʝʜʥʝʤ ʠ ʢʨʘʡʥʠʭ (ʤʠʥʠʤʘʣʴʥʦʤ ʠ ʤʘʢʩʠʤʘʣʴʥʦʤ) 

ʧʦʣʦʞʝʥʠʷʭ ʨʝʛʫʣʷʪʦʨʘ ʈʇʅ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʪʘʙʣʠʮʝ (ʩʤ. ʇʨʠʣʦʞʝʥʠʝ V, 

ʪʘʙʣʠʮʘ 9); ȹUʈʇʅ=ȹUʈʇʅ/100 ï ʧʦʣʦʚʠʥʘ ʧʦʣʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʨʝʛʫʣʠʨʦʚʘ-

ʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʩʪʦʨʦʥʝ ɺʅ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ; ȹUʈʇʅ=16 %. 
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ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ Xʊʈmax ʙʝʨʝʪʩʷ ʟʥʘʯʝʥʠʝ Umax=126 ʢɺ, ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʝʝ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʤʫ ʥʘʧʨʷʞʝʥʠʶ ʚ ʩʝʪʠ 110 ʢɺ,  ʇʨʠʣʦʞʝʥʠʝ 

V, ʪʘʙʣʠʮʘ 11. 

ʇʨʠʚʝʜʝʥʥʳʝ ʨʘʩʯʝʪʳ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʫ 4. 

 ʊʘʙʣʠʮʘ 4 

ʇʦʣʦʞʝʥʠʝ 

ʦʪʚʝʪʚʣʝʥʠʷ 

ʈʇʅ 

Uʢ ȹUʈʇʅ Uɺʅ Uʅʅ Xʊʈ 

% % ʢɺ ʢɺ ʆʤ 

ʄʠʥʠʤʘʣʴʥʦʝ 9,8 -16 96,6  57,16 

ʉʨʝʜʥʝʝ 10,5 0 115 11 86,79 

ʄʘʢʩʠʤʘʣʴʥʦʝ 11,71 +16 133,4 (126)  116,19 

 

ɼʘʣʝʝ ʦʧʨʝʜʝʣʷʝʤ ʪʦʢʠ ʢʟ ʥʘ ʚʳʩʦʢʦʡ ʠ ʥʠʟʢʦʡ ʩʪʦʨʦʥʘʭ ʩʠʣʦʚʦʛʦ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ (ʪ.ʂ1). 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʪʦʢʘ ʢʟ ʚ ʦʙʤʦʪʢʝ ɺʅ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ.  

)(3 minmin

max

ʊʈC

ʥʦʤ
ɺʅk

XX

U
I

+Ö
=  

ʛʜʝ Uʥʦʤ ï ʥʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʦʙʤʦʪʢʠ ɺʅ, ʢɺ; Xʉmin ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʧʠʪʘʶʱʝʡ ʩʝʪʠ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ, ʆʤ. 

ʉʯʠʪʘʷ, ʯʪʦ ʚ ʤʘʢʩʠʤʘʣʴʥʦʤ ʨʝʞʠʤʝ ʩʠʩʪʝʤʳ ʨʘʙʦʪʘʶʪ ʦʙʝ ʮʝʧʠ ʧʠ-

ʪʘʶʱʝʡ ʃʕʇ, ʧʦʣʫʯʠʤ 

Îì
X

XX Ë
CC 325,5

2

8
325,1

2
min =+=+=  

êÀI ÂÍk 016,1
)16,57325,5(3

110
max =

+Ö
=  

ʄʘʢʩʠʤʘʣʴʥʳʡ ʪʦʢ ʢ.ʟ., ʧʨʠʚʝʜʝʥʥʳʡ ʢ ʩʪʦʨʦʥʝ ʅʅ ʙʫʜʝʪ ʨʘʚʝʥ 

êÀ
U

UU
II

ÍÍ

ÐÏÍñðÂÍ

ÂÍkÍÍk 926,8
11

)16,01(115
016,1

)1(
maxmax =

-Ö
Ö=

D-Ö
Ö=  

ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʪʦʢʘ ʢ.ʟ. ʚ ʦʙʤʦʪʢʝ ɺʅ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 

)(3 maxmax

max
min

ʊʈC

ɺʅ
ɺʅk

XX

U
I

+Ö
=  

ʛʜʝ Xʉmax ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʠʪʘʶʱʝʡ ʩʝʪʠ ʚ ʤʠʥʠʤʘʣʴʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ 

ʩʠʩʪʝʤʳ, ʆʤ; Umaxɺʅ=126 ʢɺ, ʥʘʠʙʦʣʴʰʝʝ ʜʦʧʫʩʪʠʤʦʝ ʥʘʧʨʷʞʝʥʠʝ ʚ ʩʝʪʠ 

110ʢɺ. 

ɺ ʤʠʥʠʤʘʣʴʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʧʠʪʘʥʠʝ ʧʦʪʨʝʙʠʪʝʣʝʡ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʦʜʥʦʡ ʮʝʧʠ ʃʕʇ, ʧʦʵʪʦʤʫ 

 

ÎìXXX ËCC 325,98325,1max =+=+=  

 

ʊʦʛʜʘ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʪʦʢʘ ʢʟ ʥʘ ɺʅ ʙʫʜʝʪ ʨʘʚʥʦ 
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êÀI ÂÍk 580,0
)19,116325,9(3

126
min =

+Ö
=  

ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʪʦʢʘ ʢ.ʟ., ʧʨʠʚʝʜʝʥʥʦʝ ʢ ʦʙʤʦʪʢʝ ʅʅ ʙʫʜʝʪ 

ʨʘʚʥʦ 

êÀ
U

U
II

ÍÍ

ÂÍ
ÂÍkÍÍk 639,6

11

126
580,0max

minmin =Ö=Ö=  

3.3. ʆʧʨʝʜʝʣʝʥʠʝ ʫʩʪʘʚʦʢ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʨʦʜʦʣʴʥʦʡ  

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʩ ʨʝʣʝ ʈʅʊ - 565 

ɼʣʷ ʟʘʱʠʪʳ ʜʘʥʥʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʟʘʱʠʪʳ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʈʠʩ. 21. ʅʘ ʥʠʟʢʦʡ ʩʪʦʨʦʥʝ ʩʠʣʦʚʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ ʪʦʢʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʤʦʞʥʦ ʚʢʣʶʯʠʪʴ ʚ çʥʝ-

ʧʦʣʥʫʶ ʟʚʝʟʜʫè ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʜʚʘ ʨʝʣʝ (ʩʝʪʴ 10ʢɺ ʩ ʠʟʦʣʠʨʦʚʘʥ-

ʥʦʡ ʥʝʡʪʨʘʣʴʶ). ʏʪʦʙʳ ʚʪʦʨʥʠʯʥʳʝ ʪʦʢʠ ʚ ʧʣʝʯʘʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘ-

ʱʠʪʳ I21 ʠ I22 ʩʦʚʧʘʜʘʣʠ ʧʦ ʬʘʟʝ, ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ ʪʦʢʘ ʥʘ ʚʳʩʦʢʦʡ ʩʪʦʨʦʥʝ 

ʩʠʣʦʚʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʠʪʴ ʚ ʪʨʝʫʛʦʣʴʥʠʢ, ʘ ʥʘ ʥʠʟ-

ʢʦʡ ʩʪʦʨʦʥʝ ʚ ʥʝʧʦʣʥʫʶ ʟʚʝʟʜʫ,ʯʪʦ ʠʩʢʣʶʯʘʝʪ ʧʦʷʚʣʝʥʠʝ ʪʦʢʦʚ ʥʝʙʘʣʘʥʩʘ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʦʜʠʥʥʘʜʮʘʪʦʡ ʛʨʫʧʧʦʡ ʩʦʝʜʠʥʝʥʠʷ ʦʙʤʦʪʦʢ ʩʠʣʦʚʦʛʦ ʪʨʘʥʩ-

ʬʦʨʤʘʪʦʨʘ ʧʦ ʩʭʝʤʝ Y /ȹ ï 11. 

ɺ ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ ʪʦʢʠ I21 ʠ I22 ʙʫʜʫʪ ʩʦʚʧʘʜʘʪʴ ʧʦ ʬʘʟʝ, ʠ ʪʦʢʠ 

ʯʝʨʝʟ ʨʝʣʝ ʙʫʜʫʪ ʨʘʚʥʳ ʥʫʣʶ (ʠʜʝʘʣʴʥʦ). 

ɸ

 
 

  

  

ʇʠʪʘʥʠʝ

ʂɸʊ1 ʂɸʊ2

ʉɺ

ɸ ʉɺ

kʩʭ=ã3

kʩʭ=1

Yʅ/ȹ-11 WI

WII

Iɸ Iɺ Iʉ

Iɸ Iɺ Iʉ

I21
Ŀ

I21
Ŀ

I21
Ŀ

I22
Ŀ

I22
Ŀ

ĿĿĿ

ĿĿĿ

Iʈ=I21-I22
ĿĿĿ

 
 

ʈʠʩ. 21. ʀʟʤʝʨʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ 

ʂɸ1, ʂɸ2 ï ʨʝʣʝ ʪʠʧʘ ʈʅʊ-565 ʠʣʠ ɼɿʊ-11, ʠʣʠ ʈʉʊ ï 15 
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4. ʈʘʩʯʝʪ ʜʠʬʟʘʱʠʪʳ ʥʘ ʙʘʟʝ ʨʝʣʝ ʈʇʊ-560 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʧʨʦʠʟʚʝʜʝʤ ʨʘʩʯʝʪ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʥʘ ʙʘ-

ʟʝ ʩʧʝʮʠʘʣʴʥʦʛʦ ʨʝʣʝ ʪʠʧʘ ʈʅʊ-560. ʉʭʝʤʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʩ 

ʧʦʜʢʣʶʯʝʥʠʝʤ ʨʝʣʝ ʪʠʧʘ ʈʅʊ-565 ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 22. ʅʘ ʩʭʝʤʝ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʚʩʝ ʧʘʨʘʤʝʪʨʳ ʥʦʨʤʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʠ ʚʝʣʠʯʠʥʘ ʪʦʢʦʚ ʢʟ ʥʘ ɺʅ ʠ ʅʅ 

ʚ ʪ.ʂ1. ʈʘʩʯʝʪ ʚʝʜʝʤ ʧʦ ʦʩʥʦʚʥʦʤʫ ʧʣʝʯʫ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʥʘ 

ʚʳʩʦʢʦʤ ʥʘʧʨʷʞʝʥʠʠ, ʪ.ʢ.  I21=4,64 ɸ > I22=4,2 ɸ. ɼʘʥʥʳʝ ʜʣʷ ʦʩʥʦʚʥʦʛʦ 

ʧʣʝʯʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʩʣʝʜʫʶʱʠʝ: I21=4,64 ɸ; 30
5

150
1 ==ʊn ; 

Iʢ.ʟ.max(ʂ1)=1,016 ʢɸ (ɺʅ). 

ɺʝʣʠʯʠʥʫ ʪʦʢʘ ʩʨʘʙʘʪʳʚʘʥʠʷ ɼɿ ʦʧʨʝʜʝʣʠʤ ʧʦ ʫʨʘʚʥʝʥʠʶ 

(max).ʨʘʩʯʥʙʅʩʨɼɿ IkI Ö=  

ʛʜʝ kʅ ï ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʜʝʞʥʦʩʪʠ, ʧʨʠʤʝʤ 1,3(ʇʋʕ). 

 ʊʦʢ ʥʝʙʘʣʘʥʩʘ ʨʘʩʯʝʪʥʳʡ (ʤʘʢʩʠʤʘʣʴʥʳʡ) Iʥʙ.ʨʘʩʯ  ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ 

ʧʦ ʫʨʘʚʥʝʥʠʶ 

.. íáíáðàñ÷íá III ¡¡+¡=   

 ʊʦʢ ʥʝʙʘʣʘʥʩʘ I1
ʥʙ ʩʚʷʟʘʥ ʩ ʧʦʛʨʝʰʥʦʩʪʴʶ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ ʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʚʳʨʘʞʝʥʠʶ 

ÂÍkíá II maxÖ=¡ e , 

ʛʜʝ e=0,1 (10%), ʪʦʢʦʚʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ (ʇʋʕ) 

Iʢ ʤʘʭ ɺʅ ï ʤʘʢʩʠʤʘʣʴʥʳʡ ʪʦʢ ʢʟ ʥʘ ɺʅ ʚ ʪ.ʂ1 

 ʊʦʢ ʥʝʙʘʣʘʥʩʘ Iòʥʙ ʩʚʷʟʘʥ ʩ ʥʘʣʠʯʠʝʤ ʈʇʅ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʠ ʦʧʨʝʜʝ-

ʣʷʝʪʩʷ ʧʦ ʚʳʨʘʞʝʥʠʶ  

ÂÍkÐÏÍíá IUI max

* ÖD=¡¡
, 

ʛʜʝ *ʈʇʅUD = 0,16 (Ñ16%), ʜʠʘʧʘʟʦʥ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʪʨʘʥʩʬʦʨʤʘ-

ʪʦʨʘ  



 72 

ʂɸ

Wʨʘʙ

Wʫʨ2

Wʫʨ1

W'ʢW"ʢ

Wʜ

Iʨ

Rʂ

*
*

ʇʠʪʘʥʠʝ

I22

I21

Iʅʅ

Iʅɺ ʊɸ1

ʊɸ2

Q1

Q2

ʐʠʥr 110 ʢɺ

ʅʘʛʨʫʟʢʘ

ʐʠʥr 10 ʢɺ

Ŀ

Ŀ

ʊ

Ŀ

Ŀ

Ŀ

ʂ

ʂ1

ɹʅʊ

 
ʈʠʩ. 22. ʉʭʝʤʘ ɼɿ ʥʘ ʙʘʟʝ ʨʝʣʝ ʪʠʧʘ ʈʅʊ-565 

 

ʇʨʠʤʝʯʘʥʠʝ: 

ɺ ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ ʨʝʟʫʣʴʪʠʨʫʶʱʘʷ ʤ.ʜ.ʩ. ʚ ʤʘʛʥʠʪʦʧʨʦʚʦʜʝ ɹʅʊ 

ʙʫʜʝʪ ʨʘʚʥʘ 0)( 2221222121... =-+Ö-Ö= IIWWIWIF ʜʫʨʫʨʩʜʈʤ
#### . ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʘʣʝ KA 

ʥʝ ʨʘʙʦʪʘʝʪ. ʇʨʠ ʢ.ʟ. ʚ ʪʦʯʢʝ ʂ I22=0, ʘ ʪʦʢ I21 ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʚʝʥ ʪʦʢʫ ʩʨʘ-

ʙʘʪʳʚʘʥʠʷ ʨʝʣʝ Iʩʨ, ʪ.ʝ.: 
ʜʫʨ

ʩʨɼɿ
WW

ɸ
II

+
==

1

21

100## . ʄ.ʜ.ʩ. ʩʨʘʙʘʪʳʚʘʥʠʷ 100 ɸ ʟʘ-

ʜʘʝʪʩʷ ʟʘʚʦʜʦʤ ʠʟʛʦʪʦʚʠʪʝʣʝʤ ʜʣʷ ʚʩʝʭ ʨʝʣʝ ʪʠʧʘ ʈʅʊ-560 ʠ ɼɿʊ-11. ɺ 

ʧʨʘʢʪʠʢʝ ʤʦʞʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʜʚʫʤʷ ʦʙʤʦʪʢʘʤʠ Wʫʨ1 ʠ Wʫʨ2. ʊʦʛʜʘ 

0221121 =Ö-Ö ʫʨʫʨ WIWI  ʠ 
1

100

ʫʨ

ʩʨɼɿ
W

I = . 

ʇʨʠʩʪʫʧʘʝʤ ʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤʫ ʨʘʩʯʝʪʫ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠ-

ʪʳ. 

ʉʭʝʤʘ ʩʦʝʜʠʥʝʥʠʷ ʦʙʤʦʪʦʢ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ ʥʘ ʦʩʥʦʚʥʦʡ ʩʪʦ-

ʨʦʥʝ ï ʪʨʝʫʛʦʣʴʥʠʢ, ʥʘ ʥʝʦʩʥʦʚʥʦʡ ï ʥʝ ʧʦʣʥʘʷ ʟʚʝʟʜʘ. ʂʦʵʬʬʠʮʠʝʥʪʳ 

ʩʭʝʤʳ ʧʨʠ ʩʠʤʤʝʪʨʠʯʥʦʤ ʨʝʞʠʤʝ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘ ʦʩʥʦʚʥʦʡ ʩʪʦʨʦʥʝ 

3. =ʦʩʥʩʭk  (ȹ) 

ʥʘ ʥʝʦʩʥʦʚʥʦʡ 

1. =ʥʝʦʩʥʩʭk  (Y) 



 73 

ʊʦʢ ʥʝʙʘʣʘʥʩʘ ʦʪ ʧʦʛʨʝʰʥʦʩʪʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ (ʦʩʥʦʚʥʘ ̫ʩʪʦ-

ʨʦʥʘ) 

êÀII ÂÍkíá 102,0016,11,0max =Ö=Ö=¡ e  

ʛʜʝ Ů=0,1 ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʣʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʪʦʢʘ. 

ʊʦʢ ʥʝʙʘʣʘʥʩʘ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʥʘʣʠʯʠʝʤ ʈʇʅ (ʦʩʥʦʚʥʘʷ ʩʪʦʨʦʥʘ) 

êÀIUI ÂÍkÐÏÍíá 163,0016,116,0max

* =Ö=ÖD=¡¡  

ʛʜʝ 16,0* =D ʈʇʅU  ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʝʣʠʯʠʥʘ  ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʧʨʠ 

ʈʇʅ. 

ʈʘʩʯʝʪʥʳʡ ʪʦʢ ʥʝʙʘʣʘʥʩʘ ʧʨʠ ʢ.ʟ. ʚ ʪ. ʂ1 

ʢɸIII ʥʙʥʙʨʘʩʯʥʙ 265,0163,0102,0. =+=¡¡+¡=  

ʇʝʨʚʠʯʥʳʡ ʪʦʢ ʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʱʠʪʳ ʚʳʙʠʨʘʝʪʩʷ ʥʘʠʙʦʣʴʰʠʤ ʠʟ 

ʜʚʫʭ ʫʩʣʦʚʠʡ: 

1) ʫʩʣʦʚʠʷ ʦʪʩʪʨʦʡʢʠ ʦʪ ʨʘʩʯʝʪʥʦʛʦ ʪʦʢʘ ʥʝʙʘʣʘʥʩʘ ʧʨʠ ʚʥʝʰʥʝʤ ʢ.ʟ. 

ʢɸIkI ʨʘʩʯʥʙʅʩʟɼɿ 345,0265,03,1. =Ö=Ö=  

ʛʜʝ kʅ ï ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʜʝʞʥʦʩʪʠ; ʜʣʷ ʨʝʣʝ ʈʅʊ-565 kʅ=1,3, ʜʣʷ ʨʝʣʝ ɼɿʊ 

kʅ=1,5; 

2) ʫʩʣʦʚʠʷ ʦʪʩʪʨʦʡʢʠ ʦʪ ʙʨʦʩʢʘ ʪʦʢʘ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ 

ɸIkI ɺʅʦʪʩʩʟɼɿ 4,1043,803,1 =Ö=Ö=  

ʛʜʝ kʦʪʩ ï ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʩʪʨʦʡʢʠ ʦʪ ʙʨʦʩʢʘ ʪʦʢʘ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ ʩʠʣʦʚʦʛʦ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ, ʜʣʷ ʨʝʣʝ ʈʅʊ-565 kʦʪʩ=1,3 (ʇʋʕ). 

ʇʝʨʚʠʯʥʳʡ ʪʦʢ ʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʱʠʪʳ ʙʝʨʝʪʩʷ ʥʘʠʙʦʣʴʰʠʡ 

ɸI ɼɿʩʟ 345. =  

ɺʪʦʨʠʯʥʳʡ ʪʦʢ ʩʨʘʙʘʪʳʚʘʥʠʷ ʨʝʣʝ, ʦʪʥʝʩʝʥʥʳʡ ʢ ʦʩʥʦʚʥʦʡ ʩʪʦʨʦʥʝ 

ʙʫʜʝʪ ʨʘʚʝʥ 

ɸ
n

Ik
I

ʊʦʩʥ

ɼɿʩʟʦʩʥʩʭ

ʨʘʩʯʩʟ 9,19
30

3453..

.. =
Ö

=
Ö

=  

ʛʜʝ 30
5

150
==ʊʦʩʥn  

ʅʘʭʦʜʠʤ ʯʠʩʣʦ ʚʠʪʢʦʚ ʫʨʘʚʥʠʪʝʣʴʥʦʡ ʦʙʤʦʪʢʠ ʨʝʣʝ Wʫʨ1, ʚʢʣʶʯʘʝ-

ʤʳʭ ʚ ʧʣʝʯʦ ʟʘʱʠʪʳ ʥʘ ʦʩʥʦʚʥʦʡ ʩʪʦʨʦʥʝ 

03,5
9,19

100

..

. ===
ʨʘʩʯʩʨ

ʩʨ

ʦʩʥʨʘʩʯ
I

F
W  ʚʠʪ. 

ʛʜʝ Fʩʨ ï ʥʘʤʘʛʥʠʯʠʚʘʶʱʘʷ ʩʠʣʘ ʩʨʘʙʘʪʳʚʘʥʠʷ ʫ ʚʩʝʭ ʨʝʣʝ ʪʠʧʘ ʈʅʊ-560 ʠ 

ɼɿʊ-11, Fʩʨ=100ɸ ; ʜʣʷ ʈʉʊ-15  Fʩʨ=50ɸ; 

ʧʨʠʥʠʤʘʝʤ ʦʢʨʫʛʣʝʥʥʦʝ ʯʠʩʣʦ ʚʠʪʢʦʚ  

.03,55 . ʚʠʪWW ʦʩʥʨʘʩʯʦʩʥ =<=  
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ʊʦʛʜʘ ʚʪʦʨʠʯʥʳʡ ʪʦʢ ʩʨʘʙʘʪʳʚʘʥʠʷ ʨʝʣʝ ʥʘ ʦʩʥʦʚʥʦʡ ʩʪʦʨʦʥʝ ʧʦʩʣʝ 

ʦʢʨʫʛʣʝʥʠʷ ʙʫʜʝʪ ʨʘʚʝʥ 

À
W

F
I

îñí

ñð

ðàñ÷ñð 20
5

100
.. ===  

ɿʥʘʷ ʚʪʦʨʠʯʥʳʡ ʪʦʢ ʩʨʘʙʘʪʳʚʘʥʠʷ, ʥʘʭʦʜʠʤ ʧʝʨʚʠʯʥʳʡ ʪʦʢ ʩʨʘʙʘʪʳ-

ʚʘʥʠʷ ʟʘʱʠʪʳ ʥʘ ʦʩʥʦʚʥʦʡ ʩʪʦʨʦʥʝ 

À
k

n
II

ñõ

Òîñí
ðàñ÷ñðÄÇñç 4,346

3

30
20.. =Ö=Ö=  

ʇʝʨʚʠʯʥʳʡ ʪʦʢ ʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʱʠʪʳ ʥʘ ʥʝʦʩʥʦʚʥʦʡ ʩʪʦʨʦʥʝ ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʙʫʜʝʪ ʨʘʚʝʥ 

À
U

U
II

ÍÍ

ÂÍ
ÄÇñðíåîñíñç 3622

11

115
4,346.. =Ö=Ö=  

ʏʠʩʣʦ ʚʠʪʢʦʚ ʫʨʘʚʥʠʪʝʣʴʥʦʡ ʦʙʤʦʪʢʠ ʨʝʣʝ Wʫʨ2, ʚʢʣʶʯʘʝʤʦʡ ʥʘ ʥʝ-

ʦʩʥʦʚʥʦʡ ʩʪʦʨʦʥʝ 

- ʨʘʩʯʝʪʥʦʝ 

.52,55
2,4

64,4

22

21
. âèòW

I

I
W îñííåîñíðàñ÷ =Ö=Ö=   

- ʧʨʠʥʷʪʦʝ 

.52,55 . âèòWW íåîñíðàñ÷íåîñí =<=  

ʇʝʨʚʠʯʥʳʡ ʪʦʢ ʥʝʙʘʣʘʥʩʘ ʧʨʠ ʚʥʝʰʥʝʤ ʢ.ʟ., ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʦʢʨʫʛ-

ʣʝʥʠʝʤ ʨʘʩʯʝʪʥʦʛʦ ʯʠʩʣʘ ʚʠʪʢʦʚ ʦʙʤʦʪʢʠ ʨʝʣʝ, ʚʢʣʶʯʝʥʥʦʡ ʚ ʧʣʝʯʦ ʥʘ ʥʝ-

ʦʩʥʦʚʥʦʡ ʩʪʦʨʦʥʝ 

ɸI
W

WW
I ɺʅk

ʥʝʦʩʥʨʘʩʯ

ʥʝʦʩʥʥʝʦʩʥʨʘʩʯ

ʥʙ 7,95016,1
52,5

552,5
max

.

.
=Ö

-
=Ö

-
=¡¡¡  

ʋʪʦʯʥʝʥʥʳʡ ʧʝʨʚʠʯʥʳʡ ʪʦʢ ʥʝʙʘʣʘʥʩʘ 

ɸIII ʥʙʨʘʩʯʥʙʥʙ 36196265'". =+=+=  

ʆʧʨʝʜʝʣʷʝʤ ʫʪʦʯʥʝʥʥʳʡ ʧʝʨʚʠʯʥʳʡ ʪʦʢ ʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʱʠʪʳ ʩ ʫʯʝ-

ʪʦʤ ʫʪʦʯʥʝʥʥʦʛʦ ʪʦʢʘ ʥʝʙʘʣʘʥʩʘ, ʦʪʥʝʩʝʥʥʦʡ ʢ ʦʩʥʦʚʥʦʡ ʩʪʦʨʦʥʝ 

ɸIkI ʥʙʅɼɿʩʨ 4693613,1. =Ö=Ö=¡  

ʇʦʩʢʦʣʴʢʫ I'ʩʨ.ɼɿ=469ɸ > Iʩʨɼɿ=345ɸ, ʪʦ ʨʘʩʯʝʪ ʧʦʚʪʦʨʷʝʤ ʜʣʷ ʥʦʚʦʛʦ 

ʟʥʘʯʝʥʠʷ. ʅʘʭʦʜʠʤ ʚʪʦʨʠʯʥʳʡ ʪʦʢ ʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʱʠʪʳ ʥʘ ʦʩʥʦʚʥʦʡ ʩʪʦ-

ʨʦʥʝ 

À
n

Ik
I

Òîñí

ÄÇñðîñíñõ

ðàñ÷ñð 1,27
30

4693..

.. =
Ö

=
¡Ö

=

 
ʅʘʭʦʜʠʤ ʨʘʩʯʝʪʥʦʝ ʯʠʩʣʦ ʚʠʪʢʦʚ ʚ ʫʨʘʚʥʠʪʝʣʴʥʦʡ ʦʙʤʦʪʢʝ Wʫʨ1

 

.69,3
1,27

100

..

. âèò
I

F
W

ðàñ÷ñð

ñð

îñíðàñ÷ ===

 

ʇʨʠʥʷʪʦʝ ʯʠʩʣʦ ʚʠʪʢʦʚ 
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.69,33 . âèòWW îñíðàñ÷îñí =<=  

ʋʪʦʯʥʷʝʤ ʚʪʦʨʠʯʥʳʡ ʪʦʢ ʩʨʘʙʘʪʳʚʘʥʠʷ ʥʘ ʦʩʥʦʚʥʦʡ ʩʪʦʨʦʥʝ ʧʨʠ 

Wʦʩʥ=3 ʚʠʪ. 

À
W

F
I

îñí

ñð

ðàñ÷ñð 3,33
3

100
.. ===  

ɿʥʘʷ ʚʪʦʨʠʯʥʳʡ ʪʦʢ ʩʨʘʙʘʪʳʚʘʥʠʷ, ʥʘʭʦʜʠʤ ʧʝʨʚʠʯʥʳʡ ʪʦʢ ʩʨʘʙʘʪʳ-

ʚʘʥʠʷ ʥʘ ʦʩʥʦʚʥʦʡ ʩʪʦʨʦʥʝ 

ɸ
k

n
II

ʩʭ

ʊʦʩʥ
ʨʘʩʯʩʨɼɿʩʨ 577

3

30
3,33... =Ö=Ö=  

ɼʘʣʝʝ, ʥʘʭʦʜʠʤ ʨʘʩʯʝʪʥʦʝ ʯʠʩʣʦ ʚʠʪʢʦʚ ʫʨʘʚʥʠʪʝʣʴʥʦʡ ʦʙʤʦʪʢʠ Wʫʨ2

ʥʘ ʥʝʦʩʥʦʚʥʦʡ ʩʪʦʨʦʥʝ 

.31,33
2,4

64,4

22

21
. âèòW

I

I
W îñííåîñíðàñ÷ =Ö=Ö=

 
ʇʨʠʥʷʪʦʝ ʯʠʩʣʦ ʚʠʪʢʦʚ ʥʘ ʥʝʦʩʥʦʚʥʦʡ ʩʪʦʨʦʥʝ 

.31,33 . âèòWW íåîñíðàñ÷îñí =<=  

ʅʘʭʦʜʠʤ ʪʦʢ ʥʝʙʘʣʘʥʩʘ ʦʪ ʦʢʨʫʛʣʝʥʠʷ ʚʠʪʢʦʚ ʥʘ ʥʝʦʩʥʦʚʥʦʡ ʩʪʦʨʦʥʝ 

ɸI
W

WW
I ɺʅk

ʥʝʦʩʥʨʘʩʯ

ʥʝʦʩʥʥʝʦʩʥʨʘʩʯ

ʥʙ 95016,1
31,3

331,3
max

.

.
=Ö

-
=Ö

-
=¡¡¡  

ʅʦʚʳʡ ʪʦʢ ʥʝʙʘʣʘʥʩʘ ʙʫʜʝʪ ʨʘʚʝʥ 

ɸIII ʥʙʨʘʩʯʥʙʥʙ 36095265. =+=¡¡¡+=  

ʅʦʚʳʡ ʧʝʨʚʠʯʥʳʡ ʪʦʢ ʩʨʘʙʘʪʳʚʘʥʠʷ ɼɿ ʙʫʜʝʪ ʨʘʚʝʥ 

ɸIɸIkI ʦʩʥʩʟʥʙʅɼɿʩʨ 5774683603,1 .. =<=Ö=Ö=
 

ɺʠʜʠʤ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʥʦʚʦʛʦ ʪʦʢʘ ʩʨʘʙʘʪʳʚʘʥʠʷ, ʨʘʚʥʘʷ 468ɸ ʙʫʜʝʪ 

ʤʝʥʴʰʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʪʦʢʘ ʩʨʘʙʘʪʳʚʘʥʠʷ, ʨʘʚʥʦʛʦ 577ɸ. 

ʋʩʣʦʚʠʷ ʨʘʩʯʝʪʘ ʚʳʧʦʣʥʝʥʳ, ʨʘʩʯʝʪ ʦʢʦʥʯʝʥ. 

 

ʇʨʦʚʝʨʢʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʟʘʱʠʪʳ ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʷʭ ʚ ʟʦʥʝ ʝʸ 

ʜʝʡʩʪʚʠʷ: 

1. ʇʨʠ ʜʚʫʭʬʘʟʥʦʤ ʢ.ʟ. ʩ ʩʦʝʜʠʥʝʥʠʝʤ ʦʙʤʦʪʦʢ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ 

ʪʦʢʘ ʥʘ ʦʩʥʦʚʥʦʡ ʩʪʦʨʦʥʝ ʚ ȹ 

ʪʦʢ ʚ ʨʝʣʝ 

À
n

I
I

Òîñí

k
ê 29

30

5805,15,1 min
min =

Ö
=

Ö
=  

ʢʦʵʬʬʠʮʠʝʥʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 

287,0
3,33

29

..

min <===
ʨʘʩʯʩʨ

ʢ
ʯ

I

I
k  

ɿʘʱʠʪʘ ʩ ʨʝʣʝ ʈʅʊ ʥʝ ʧʨʦʭʦʜʠʪ ʧʦ ʫʩʣʦʚʠʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ. 
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ɺ ɻʪʦʤ ʩʣʫʯʘʝ ʚʳʧʦʣʥʷʝʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ ʟʘʱʠʪʫ ʥʘ ʙʘʟʝ ʨʝʣʝ 

ɼɿʊ-11 ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʪʦʨʤʦʟʥʦʡ ʦʙʤʦʪʢʦʡ Wʊ. ʊʦʨʤʦʟʥʘʷ ʦʙʤʦʪʢʘ Wʊ 

ʧʠʪʘʝʪʩʷ ʚʪʦʨʠʯʥʳʤ ʪʦʢʦʤ I22, ʧʦʜʥʘʩʳʱʘʝʪ ʢʨʘʡʥʠʝ ʩʪʝʨʞʥʠ ɹʅʊ ʠ ʥʝ 

ʧʦʟʚʦʣʷʝʪ ʪʦʢʫ ʥʝʙʘʣʘʥʩʘ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴʩʷ ʚ ʨʘʙʦʯʫʶ ʦʙʤʦʪʢʫ Wʨʘʙ. 
 

5. ʆʧʨʝʜʝʣʝʥʠʝ ʫʩʪʘʚʦʢ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʨʦʜʦʣʴʥʦʡ  

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʩ ʨʝʣʝ ɼɿʊ-11 

ʉʭʝʤʘ ʩ ʨʝʣʝ ɼɿʊ ʧʨʠʚʝʜʝʥʘ ʥʘ ʈʠʩ. 23. 

ʄʝʩʪʦʤ ʧʦʜʢʣʶʯʝʥʠʷ ʪʦʨʤʦʟʥʦʡ ʦʙʤʦʪʢʠ Wʊ ʧʨʠ ʦʜʥʦʩʪʦʨʦʥʥʝʤ 

ʧʠʪʘʥʠʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʚʳʙʠʨʘʶʪʩʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ ʪʦʢʘ ʥʘ ʩʪʦʨʦʥʝ 

ʅʅ. ʊʘʢʦʝ ʧʦʜʢʣʶʯʝʥʠʝ ʠʩʢʣʶʯʘʝʪ ʚʣʠʷʥʠʝ ʪʦʨʤʦʟʥʦʡ ʦʙʤʦʪʢʠ ʧʨʠ ʢ.ʟ. ʚ 

ʟʦʥʝ ʜʝʡʩʪʚʠʷ ʟʘʱʠʪʳ. 

ʂɸ

W'ʨʘʙ W"ʨʘʙ

W'ʪ W"ʪ

Wʜ

Wʫʨ2

Wʫʨ1

Iʨ

**

**

ʇʠʪʘʥʠʝ

I22

I21

Iʅʅ

Iʅɺ ʊɸ1

ʊɸ2

Q1

Q2

ʐʠʥr 110 ʢɺ

ʅʘʛʨʫʟʢʘ

ʐʠʥr 10 ʢɺ

Ŀ

Ŀ

ʊ

Ŀ

Ŀ

Ŀ

*
*

ɹʅʊ

ʂ

ʂ1

Iʪ
Ŀ

Iʪ
Ŀ

 
ʈʠʩ. 23. ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʟʘʱʠʪʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʩ ʤʘʛʥʠʪʥʳʤ ʪʦʨʤʦʞʝʥʠʝʤ 

(ʨʝʣʝ ɼɿʊ - 11) 

 

ʇʨʠʤʝʯʘʥʠʝ: ʉʝʢʮʠʦʥʠʨʦʚʘʥʠʝ ʦʙʤʦʪʦʢ Wʪ ʠ Wʨʘʙ ʠʩʢʣʶʯʘʝʪ ʚʣʠʷ-

ʥʠʝ ʪʦʨʤʦʟʥʦʡ ʦʙʤʦʪʢʠ ʥʘ ʨʘʙʦʯʫʶ ʚ ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʪʨʘʥʩ-

ʬʦʨʤʘʪʦʨʘ. 
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ʊʦʢ ʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʱʠʪʳ ʚʳʙʠʨʘʝʪʩʷ ʪʦʣʴʢʦ ʧʦ ʫʩʣʦʚʠʶ ʦʪʩʪʨʦʡʢʠ 

ʦʪ ʙʨʦʩʢʘ ʪʦʢʘ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ 

ʅɺʅʩʟ IkI Ö²  

ʛʜʝ ʂʅ Xk Ö-= 1,31,2 ; 

( )[ ] )(15,11
21 ôîðìóëààÿèìïåðè÷åñê

U

S
XXX

íîì

Òíîì
ÂCÊ ÖÖ·+=  

ʛʜʝ X1ʉ ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʨʷʤʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʠʪʘʶʱʝʡ ʩʠʩʪʝʤʳ 

ʜʦ ʪʦʯʢʠ ʧʦʜʢʣʶʯʝʥʠʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ, ʆʤ (X1ʉ=9,325 ʆʤ); Xɺ ï ʠʥʜʫʢ-

ʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʢʣʶʯʘʝʤʦʡ ʦʙʤʦʪʢʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʧʨʠ ʧʦʣʥʦʤ 

ʥʘʩʳʱʝʥʠʠ ʝʛʦ ʤʘʛʥʠʪʦʧʨʦʚʦʜʘ, ʆʤ; ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ Xɺ ʜʣ̫ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʩ ʚʳʩʰʠʤ ʥʘʧʨʷʞʝʥʠʝʤ 110 ʢɺ ʤʦʱʥʦʩʪʴʶ 6,3õ63 ʄɺɸ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʚʳʨʘʞʝʥʠʶ: 

.9,258
10016

115
35,1)5,107,12(

100
35,1)7,12(

22

. Îì
S

U
UX

Òíîì

ñðÂÍ

ñðkÂ =
Ö

ÖÖ+=
Ö

ÖÖ+=  

ʊʦʛʜʘ 

[ ] ,372,0
115

16
)25915,1325,9(15,1

221 =ÖÖ+=ÖÖ+=
íîì

Òíîì
ÂCÊ

U

S
XXX  

,95,0372,01,31,2 =Ö-=Ík  

ʧʨʠʥʠʤʘʝʪʩʷ kʅ=1. 

 

          ʊʦʛʜʘ ʧʝʨʚʠʯʥʳʡ ʪʦʢ ʩʨʘʙʘʪʳʚʘʥʠʷ ʨʝʣʝ ʙʫʜʝʪ ʨʘʚʝʥ 

 

.3,803,801 ÀIkI ÍÂÍñç =Ö=Ö²  

ɺʪʦʨʠʯʥʳʡ ʪʦʢ ʩʨʘʙʘʪʳʚʘʥʠʷ ʨʝʣʝ, ʧʨʠʚʝʜʝʥʥʳʡ ʢ ʩʪʦʨʦʥʝ ɺʅ (ʦʩ-

ʥʦʚʥʘʷ ʩʪʦʨʦʥʘ) 

.64,4
30

3,803

1

. À
n

Ik
I

Ò

ñçñõ
îñíñð =

Ö
=

Ö
=  

ʏʠʩʣʦ ʚʠʪʢʦʚ ʦʙʤʦʪʢʠ ʨʝʣʝ, ʚʢʣʶʯʘʝʤʳʭ ʚ ʧʣʝʯʦ ʥʘ ʩʪʦʨʦʥʝ ɺʅ  

ʨʘʩʯʝʪʥʦʝ 

.6,21
64,4

100

.

. âèò
I

F
W

îñíñð

ñð

îñíðàñ÷ ===  

ʧʨʠʥʷʪʦʝ 

.6,2121 . âèòWW îñíðàñ÷îñí =<=  

ʏʠʩʣʦ ʚʠʪʢʦʚ ʦʙʤʦʪʢʠ ʨʝʣʝ, ʚʢʣʶʯʘʝʤʳʭ ʚ ʧʣʝʯʦ ʥʘ ʩʪʦʨʦʥʝ ʅʅ (ʥʝ-

ʦʩʥʦʚʥʘʷ ʩʪʦʨʦʥʘ) 

ʨʘʩʯʝʪʥʦʝ 

.3,23
2,4

64,4
21

22

21
. âèò

I

I
WW îñííåîñíðàñ÷ =Ö=Ö=  
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ʧʨʠʥʷʪʦʝ 

.2,2323 . âèòWW íåîñíðàñ÷íåîñí =<=  

ʊʦʢ ʥʝʙʘʣʘʥʩʘ ʦʪ ʦʢʨʫʛʣʝʥʠʷ ʚʠʪʢʦʚ 

ÀI
W

WW
I k

íåîñíðàñ÷

íåîñííåîñíðàñ÷

íá 8,8016,1
2,23

232,23
max

.

.
=Ö

-
=Ö

-
=¡¡¡  

ÀIII íáðàñ÷íáíá 2748,8265. =+=¡¡+=  

ʏʠʩʣʦ ʚʠʪʢʦʚ ʪʦʨʤʦʟʥʦʡ ʦʙʤʦʪʢʠ ( ʨʘʩʯʝʪʥʦʝ )  

.5,12
75,01016

2,232745,1

max

âèò
tg

W

I

Ik
W

ð

ÂÍk

íáÍ
Òðàñ÷ =

Ö

ÖÖ
=Ö

Ö
=

a
 

ʛʜʝ Wʨ ï ʨʘʩʯʝʪʥʦʝ ʯʠʩʣʦ ʚʠʪʢʦʚ ʨʘʙʦʯʝʡ ʦʙʤʦʪʢʠ ʨʝʣʝ ʥʘ ʪʦʡ ʩʪʦʨʦʥʝ, ʛʜʝ 

ʚʢʣʶʯʝʥʘ ʪʦʨʤʦʟʥʘʷ ʦʙʤʦʪʢʘ;  

Wʨ=Wʨʘʩʯ.ʥʝʦʩʥ=23,2;  

kʅ=1,5 ï ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʜʝʞʥʦʩʪʠ;  

tgŬ ï ʪʘʥʛʝʥʩ ʫʛʣʘ ʥʘʢʣʦʥʘ ʢ ʦʩʠ ʘʙʩʮʠʩʩ ʢʘʩʘʪʝʣʴʥʦʡ, ʧʨʦʚʝʜʝʥʥʦʡ ʠʟ 

ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ ʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʩʨʘʙʘʪʳʚʘʥʠʷ ʨʝʣʝ (ʪʦʨʤʦʟʥʦʡ), ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʝʡ ʤʠʥʠʤʘʣʴʥʦʤʫ ʪʦʨʤʦʞʝʥʠʶ; ʜʣʷ ɼɿʊ-11 tgŬ=0,75õ0,8. 

ʇʨʠʥʷʪʦʝ 

.5,1211 âèòWW Òðàñ÷Ò =<=  

(Wʊ ʚʳʙʠʨʘʝʪʩʷ ʠʟ ʨʷʜʘ ʯʠʩʝʣ 1,3,5,7,9,11,13,18,24) 

ʂʦʵʬʬʠʮʠʝʥʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʨʠ ʜʚʫʭʬʘʟʥʦʤ ʢ.ʟ. 

26,3
64,43

29

.

min
>=

Ö
==

ʦʩʥʩʨ

p

ʯ
I

I
k  

ɿʘʱʠʪʘ ʧʨʦʭʦʜʠʪ ʧʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ. 

6. ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʪʦʢʦʚʦʝ ʨʝʣʝ ʈʉʊ-15 

ɺ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪ ʩʪʘʪʠʯʝʩʢʦʝ ʪʦʢʦ-

ʚʦʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʨʝʣʝ ʈʉʊ-15. ʇʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʩʭʝʤʘʭ ʈɿ ʚ ʢʘʯʝʩʪʚʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʦʨʛʘʥʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʟʘʱʠʪ, 

ʨʝʘʛʠʨʫʶʱʝʛʦ ʥʘ ʪʦʢ ʧʦʚʨʝʞʜʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʟʦʥʳ ʜʝʡʩʪʚʠʷ ʜʠʬʬʝʨʝʥʮʠ-

ʘʣʴʥʦʡ ʟʘʱʠʪʳ. 

ʈʝʣʝ ʦʪʩʪʨʦʝʥʦ ʦʪ ʙʨʦʩʢʦʚ ʪʦʢʘ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ ʩ ʘʧʝʨʠʦʜʠʯʝʩʢʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʠ ʦʪ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʙʨʦʩʢʦʚ ʩ ʧʦʛʣʦʱʝʥʥʦʡ ʘʧʝʨʠʦ-

ʜʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʠ ʘʤʧʣʠʪʫʜʦʡ, ʧʨʝʚʳʰʘʶʱʝʡ ʘʤʧʣʠʪʫʜʫ ʩʠʥʫʩʦ-

ʠʜʘʣʴʥʦʛʦ ʪʦʢʘ ʚ 6,6 ʨʘʟʘ, ʘ ʪʘʢʞʝ ʦʪ ʙʨʦʩʢʦʚ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶ-

ʱʝʡ ʩ ʘʤʧʣʠʪʫʜʦʡ, ʧʨʝʚʳʰʘʶʱʝʡ ʘʤʧʣʠʪʫʜʫ ʩʠʥʫʩʦʠʜʘʣʴʥʦʛʦ ʪʦʢʘ ʩʨʘʙʘ-

ʪʳʚʘʥʠʷ ʚ 2,5 ʨʘʟʘ. 

           ɺʨʝʤʝʥʥʳʝ ʜʠʘʛʨʘʤʤʳ ʨʘʙʦʯʝʛʦ ʪʦʢʘ ʨʝʣʝ ʧʨʠ ʙʨʦʩʢʝ ʪʦʢʘ ʥʘʤʘʛʥʠ-

ʯʠʚʘʥʠʷ ʠ ʧʨʠ ʩʠʤʤʝʪʨʠʯʥʦʤ ʪʦʢʝ ʂɿ, ʘ ʪʘʢʞʝ ʠʤʧʫʣʴʩʳ ʠ ʧʘʫʟʳ ʥʘ ʚʳʭʦ-

ʜʝ ʬʠʣʴʪʨʘ, ʬʦʨʤʠʨʫʶʱʠʝ ʠʤʧʫʣʴʩʳ ʙʨʦʩʢʘ ʪʦʢʘ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ ʠʟʦʙ-

ʨʘʞʝʥʳ ʥʘ ʈʠʩ. 24.  
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ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʨʝʣʝ ʧʨʠʚʝʜʝʥʘ ʥʘ ʈʠʩ. 25. 

           ʈʝʣʝ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʫʟʣʳ: ʪʨʘʥʩʨʝʘʢʪʦʨ (TAV1); 

ʚʳʧʨʷʤʠʪʝʣʴʥʳʡ ʤʦʩʪ (VD1, VD2); ʘʢʪʠʚʥʳʡ ʬʠʣʴʪʨ (R7-R10; ʉ2, ʉ3; 

DA1); ʢʦʤʧʘʨʘʪʦʨ (DA2); ʵʣʝʤʝʥʪ ʟʘʜʝʨʞʢʠ ʥʘ ʩʨʘʙʘʪʳʚʘʥʠʝ; ʠʩʧʦʣʥʠ-

ʪʝʣʴʥʦʝ ʨʝʣʝ (DA3,ʂ1); ʵʣʝʤʝʥʪʳ ʧʠʪʘʥʠʷ ʩʭʝʤʳ. 

 ʇʨʠ ʙʨʦʩʢʘʭ ʪʦʢʘ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ ʪʦʢ ʚ ʨʝʣʝ ʙʣʠʟʦʢ ʧʦ ʬʦʨʤʝ ʢ ʪʦ-

ʢʫ ʦʜʥʦʧʦʣʫʧʝʨʠʦʜʥʦʛʦ ʚʳʧʨʷʤʠʪʝʣʷ, ʪ.ʝ. ʨʝʟʢʦ ʥʝʩʠʤʤʝʪʨʠʯʝʥ. ɹʫʜʫʯʠ 

ʚʳʧʨʷʤʣʝʥʥʳʤ, ʦʥ ʩʦʭʨʘʥʷʝʪ ʚʳʩʦʢʫʶ ʩʢʚʘʞʥʦʩʪʴ (tʧ), ʭʘʨʘʢʪʝʨʥʫʶ ʜʣʷ 

ʦʜʥʦʧʦʣʫʧʝʨʠʦʜʥʦʛʦ ʚʳʧʨʷʤʠʪʝʣʷ, ʝʛʦ ʦʩʥʦʚʥʘʷ ʧʝʨʝʤʝʥʥʘʷ ʩʦʩʪʘʚʣʷʶ-

ʱʘʷ, ʠʤʝʝʪ ʯʘʩʪʦʪʫ 50 ɻʮ. ʀʟ-ʟʘ ʙʦʣʴʰʦʡ ʩʢʚʘʞʥʦʩʪʠ tʧ ʢʦʤʧʘʨʘʪʦʨ (DA2) 

ʟʘ ʧʝʨʠʦʜ ʥʝ ʫʩʧʝʚʘʝʪ ʧʦʤʝʥʷʪʴ ʧʦʣʷʨʥʦʩʪʴ ʥʘ ʚʳʭʦʜʝ, ʯʪʦ ʠʩʢʣʶʯʘʝʪ ʨʘ-

ʙʦʪʫ ʵʣʝʤʝʥʪʘ ʚʳʜʝʨʞʢʠ ʚʨʝʤʝʥʠ (DA3) ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʨʝʣʝ (ʂ1). 

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʨʝʣʝ ʢ ʪʦʢʫ ʙʨʦʩʢʘ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ ʨʝʟʢʦ ʩʥʠʞʝʥʘ. 

  ʇʨʠ ʢ.ʟ. ʚ ʟʦʥʝ ʟʘʱʠʪʳ ʪʦʢ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʙʣʠʟʦʢ ʢ ʩʠʥʫʩʦʠ-

ʜʝ ʠ ʧʨʦʭʦʜ ̫ ʯʝʨʝʟ ʪʨʘʥʩʨʝʘʢʪʦʨ TAV1, ʩʦʭʨʘʥʷʪ ʩʚʦʶ ʬʦʨʤʫ. ɺʳ-

ʧʨʷʤʠʪʝʣʠ VD1 ʠ VD2 ʧʨʝʚʨʘʱʘʶʪ ʵʪʦʪ ʪʦʢ ʚ ʧʦʩʪʦʷʥʥʳʡ, ʧʫʣʴʩʠʨʫʶʱʠʡ 

ʩ ʯʘʩʪʦʪʦʡ 100 ɻʮ (ʪʦʢ ʜʚʫʭʧʦʣʫʧʝʨʠʦʜʥʦʛʦ ʚʳʧʨʷʤʣʝʥʠʷ). ʉʢʚʘʞʥʦʩʪʴ tʧ  
ʤʘʣʘ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʫʩʪʦʡʯʠʚʦʝ ʩʨʘʙʘʪʳʚʘʥʠʝ ʢʦʤʧʘʨʘʪʦʨʘ (DA2), ʵʣʝʤʝʥʪʘ 

ʚʳʜʝʨʞʢʠ (DA3) ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʨʝʣʝ (ʂ1). ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʨʝʣʝ ʢ 

ʩʠʥʫʩʦʠʜʘʣʴʥʦʤʫ ʪʦʢʫ ʤʘʢʩʠʤʘʣʴʥʘ. 
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ʈʠʩ. 24. ɺʨʝʤʝʥʥʳʝ ʜʠʘʛʨʘʤʤʳ ʨʘʙʦʪʳ ʈʉʊ-15 

 

 

                        ʘ) - ʧʨʠ ʙʨʦʩʢʝ ʪʦʢʘ                     ʙ) ï ʧʨʠ ʢ.ʟ. ʚ ʟʦʥʝ ʟʘʱʠʪʳ 

                               ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ                           ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ
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ʈʠʩ. 25. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʨʝʣʝ ʪʦʢʘ ʈʉʊ-15



 81 

ʆʙʤʦʪʢʠ W1, W2 ʠ W3 ʪʨʘʥʩʨʝʘʢʪʦʨʘ TAV1 ʩʣʫʞʘʪ ʜʣʷ ʚʳʨʘʚʥʠʚʘʥʠʷ 

ʪʦʢʦʚ ʩʪʦʨʦʥ ʟʘʱʠʱʘʝʤʦʛʦ ʦʙʲʝʢʪʘ. ʆʙʤʦʪʢʘ W1 ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ, ʜʨʫ-

ʛʠʝ ï ʫʨʘʚʥʠʪʝʣʴʥʳʤʠ. 

ʊʨʘʥʩʨʝʘʢʪʦʨ ï ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʩ ʚʦʟʜʫʰʥʳʤ ʟʘʟʦʨʦʤ ʚ ʩʝʨʜʝʯʥʠʢʝ. 

ʅʘʧʨʷʞʝʥʠʝ ʥʘ ʚʳʭʦʜʝ ʪʨʘʥʩʨʝʘʢʪʦʨʘ ʩ ʙʦʣʴʰʦʡ ʪʦʯʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʧʨʦʠʟʚʦʜʥʦʡ ʦʪ ʤʘʛʥʠʪʦʜʚʠʞʫʱʝʡ ʩʠʣʳ ʩʝʨʜʝʯʥʠʢʘ ʪʨʘʥʩʨʝʘʢʪʦʨʘ. ɺʳ-

ʧʨʷʤʠʪʝʣʴʥʳʡ ʤʦʩʪ ʠʟ ʜʠʦʜʦʚ VD1, VD2 ʠ ʨʝʟʠʩʪʦʨʦʚ R1, R2 ʧʨʝʦʙʨʘʟʫʝʪ 

ʥʘʧʨʷʞʝʥʠʝ ʪʨʘʥʩʨʝʘʢʪʦʨʘ ʠ ʧʝʨʝʜʘʝʪ ʝʛʦ ʥʘ ʚʭʦʜ ʬʠʣʴʪʨʘ. ʈʝʟʠʩʪʦʨ R4 

ʩʣʫʞʠʪ ʜʣʷ ʧʦʜʩʪʨʦʡʢʠ ʫʩʪʘʚʦʢ ʪʦʢʘ ʩʨʘʙʘʪʳʚʘʥʠʷ. ʂʦʥʜʝʥʩʘʪʦʨ ʉ1 ʧʨʝʜ-

ʥʘʟʥʘʯʝʥ ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʧʦʤʝʭ ʯʘʩʪʦʪʦʡ ʚʳʰʝ 500 ɻʮ. 

ɺʘʨʠʩʪʦʨ RU1 ʩʣʫʞʠʪ ʜʣʷ ʟʘʱʠʪʳ ʚʪʦʨʠʯʥʦʡ ʮʝʧʠ ʦʪ ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ. 

ʅʘʧʨ̫ʞʝʥʠʝ ʩ ʨʝʟʠʩʪʦʨʘ R6 (R5, R6) ʧʦʜʘʝʪʩʷ ʥʘ ʘʢʪʠʚʥʳʡ ʬʠʣʴʪʨ, 

ʩʦʙʨʘʥʥʳʡ ʥʘ ʨʝʟʠʩʪʦʨʘʭ R7-R10, ʢʦʥʜʝʥʩʘʪʦʨʘʭ ʉ2, ʉɿ ʠ ʦʧʝʨʘʮʠʦʥʥʦʤ 

ʫʩʠʣʠʪʝʣʝ DA1. 

ʆʜʥʦʚʭʦʜʦʚʳʡ ʢʦʤʧʘʨʘʪʦʨ ʩʦʙʨʘʥ ʥʘ ʦʧʝʨʘʮʠʦʥʥʦʤ ʫʩʠʣʠʪʝʣʝ DA2. 

ʇʦʨʦʛ ʩʨʘʙʘʪʳʚʘʥʠʷ ʢʦʤʧʘʨʘʪʦʨʘ ʟʘʜʘʝʪʩʷ ʜʝʣʠʪʝʣʝʤ R12, R18 ʠ ʨʝʟʠʩʪʦ-

ʨʘʤʠ R13-R17. ʅʘʧʨʷʞʝʥʠʝ ʬʠʣʴʪʨʘ ʧʦʜʘʝʪʩʷ ʥʘ ʢʦʤʧʘʨʘʪʦʨ ʯʝʨʝʟ ʨʝʟʠ-

ʩʪʦʨ R11 ʠ ʢʦʥʜʝʥʩʘʪʦʨ ʉ4. ʉʫʤʤʘ ʪʦʢʦʚ ʯʝʨʝʟ ʨʝʟʠʩʪʦʨʳ R13, R18 ʠ R11, 

ʦʧʨʝʜʝʣʷʶʱʘʷ ʩʦʙʦʡ ʪʦʢ ʩʤʝʱʝʥʠʷ, ʦʧʨʝʜʝʣʷʝʪ ʧʦʨʦʛ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 

ʢʦʤʧʘʨʘʪʦʨʘ DA2. ʂʘʢ ʪʦʣʴʢʦ ʧʦʪʝʥʮʠʘʣ ʚ ʪʦʯʢʝ ʠʥʚʝʨʩʥʦʛʦ ʚʭʦʜʘ DA2 

ʧʦʤʝʥʷʝʪ ʟʥʘʢ ʩ ʧʣʶʩʘ ʥʘ ʤʠʥʫʩ, ʢʦʤʧʘʨʘʪʦʨ ʩʨʘʙʘʪʳʚʘʝʪ, ʥʘ ʝʛʦ ʚʭʦʜʝ 

ʤʠʥʫʩ 13-14 ɺ ʤʛʥʦʚʝʥʥʦ ʩʤʝʥʠʪʩʷ ʥʘ ʧʣʶʩ 13-14 ɺ, ʠ ʜʠʦʜ VD4 ʟʘʧʨʝʪʩʷ, 

ʘ ʝʤʢʦʩʪʴ ʉ5 ʥʘʯʥʝʪ ʧʝʨʝʟʘʨʷʞʘʪʴʩʷ ʯʝʨʝʟ ʨʝʟʠʩʪʦʨ R19 ʩ ʤʠʥʫʩʘ ʥʘ ʧʣʶʩ. 

ʅʘʧʨʷʞʝʥʠʝ ʥʘ ʚʭʦʜʝ ʧʦʚʪʦʨʠʪʝʣʷ DA3 ʦʪʩʣʝʞʠʚʘʝʪ ʧʦʪʝʥʮʠʘʣ ʢʦʥʜʝʥʩʘ-

ʪʦʨʘ C5, ʦʪʧʠʨʘʷ ʪʨʘʥʟʠʩʪʦʨ TV1 ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʚʳʰʘʷ ʥʘʜʝʞʥʦʩʪʴ 

ʩʨʘʙʘʪʳʚʘʥʠʷ ʢʦʤʧʘʨʘʪʦʨʘ. ʇʦ ʜʦʩʪʠʞʝʥʠʠ ʜʦʩʪʘʪʦʯʥʦʛʦ ʦʪʢʨʳʪʠʷ VT1 

ʚʳʭʦʜʥʦʝ ʨʝʣʝ K1 ʩʨʘʙʘʪʳʚʘʝʪ.  

ʈʘʩʯʝʪ ʨʘʙʦʯʠʭ ʫʩʪʘʚʦʢ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ. ʆʧʨʝ-

ʜʝʣʷʶʪ ʯʠʩʣʦ ʚʠʪʢʦʚ Wʦʩʥ. ʦʙʤʦʪʢʠ W1 ʪʨʘʥʩʨʝʘʢʪʦʨʘ TAV1 ʜʣʷ ʧʣʝʯʘ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʪʦʢʦʤ ʩʨʘʙʘʪʳʚʘʥʠʷ I1ʩʨ ʧʫ-

ʪʝʤ ʜʝʣʝʥʠʷ ʄɼʉ Fcp, ʨʘʚʥʦʡ 50 ɸ, ʥʘ ʪʦʢ ʧʣʝʯʘ I1ʩʨ ʩ ʦʢʨʫʛʣʝʥʠʝʤ ʧʦʣʫ-

ʯʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʜʦ ʙʣʠʞʘʡʰʝʛʦ ʤʝʥʴʰʝʛʦ ʟʥʘʯʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʯʠʩʣʫ ʚʠʪʢʦʚ ʢʘʢʦʛʦ-ʣʠʙʦ ʠʟ ʦʪʚʦʜʦʚ ʦʙʤʦʪʢʠ W1. 
 ʊʘʙʣʠʮʘ 5 

ʏʠʩʣʦ ʚʠʪʢʦʚ ʦʩʥʦʚʥʦʡ ʦʙʤʦʪʢʠ ʪʨʘʥʩʨʝʘʢʪʦʨʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 

ʦʪʚʦʜʘʤ 

ʆʪʚʦʜ W1 1 2 3 4 K1 

Wʦʩʥ, ʚʠʪʢʦʚ 12 16 20 25 30 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʯʠʩʣʘ ʚʠʪʢʦʚ ʪʨʘʥʩʨʝʘʢʪʦʨʘ TAV1, ʢʦʪʦʨʦʝ ʪʨʝʙʫ-

ʝʪʩʷ ʚʢʣʶʯʘʪʴ ʚ ʜʨʫʛʠʝ ʧʣʝʯʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ, ʥʝʦʙʭʦʜʠʤʦ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʫʩʣʦʚʠʝʤ ʧʦʩʪʦʷʥʩʪʚʘ ʄɼʉ ʩʨʘʙʘʪʳʚʘʥʠʷ: 

)()( 2131121 ʜʦʧʩʨʜʦʧʩʨʦʩʥʩʨ WWIWWIWI +¡¡Ö=+¡Ö=Ö  
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ʛʜʝ 1W¡ ï ʯʠʩʣʦ ʚʠʪʢʦʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʦʙʤʦʪʢʠ W1, ʢ ʢʦʪʦʨʳʤ ʧʦʩʣʝʜʦ-

ʚʘʪʝʣʴʥʦ ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʜʢʣʶʯʝʥʘ ʫʨʘʚʥʠʪʝʣʴʥʘʷ ʦʙʤʦʪʢʘ W2 ʩ ʯʠʩʣʦʤ 

ʚʠʪʢʦʚ Wʜʦʧ1; 1W¡¡ ï ʯʠʩʣʦ ʚʠʪʢʦʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʦʙʤʦʪʢʠ W1, ʢ ʢʦʪʦ-

ʨʳʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʜʢʣʶʯʝʥʘ ʫʨʘʚʥʠʪʝʣʴʥʘʷ ʦʙʤʦʪʢʘ W3 

ʩ ʯʠʩʣʦʤ ʚʠʪʢʦʚ Wʜʦʧ2. 

ʅʦʤʝʨʘ ʦʪʚʦʜʦʚ ʦʙʤʦʪʦʢ W1, W2 ʠ W3 ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʧʨʠʚʝʜʝʥʥʳʤ 

ʥʠʞʝ ʜʘʥʥʳʤ. 

 ʊʘʙʣʠʮʘ 6 

ʏʠʩʣʦ ʚʠʪʢʦʚ ʦʙʤʦʪʢʠ W2, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʦʪʚʦʜʘʤ 

ʆʪʚʦʜ W2 H2 5 K2 

Wʦʩʥ, ʚʠʪʢʦʚ 0 1 3 

 ʊʘʙʣʠʮʘ 7 

ʏʠʩʣʦ ʚʠʪʢʦʚ ʦʙʤʦʪʢʠ W3, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʦʪʚʦʜʘʤ 

ʆʪʚʦʜ W1 H3 6 K3 

Wʦʩʥ, ʚʠʪʢʦʚ 0 1 3 

ʇʨʠ ʟʘʜʘʥʥʦʡ ʚʝʣʠʯʠʥʝ ʪʦʢʘ ʩʨʘʙʘʪʳʚʘʥʠʷ I1ʩʨ ʠ ʚʳʙʨʘʥʥʦʤ ʯʠʩʣʝ 

ʚʠʪʢʦʚ ʦʙʤʦʪʢʠ W1 ʪʨʘʥʩʨʝʘʢʪʦʨʘ ʦʧʨʝʜʝʣʷʶʪ ʥʝʦʙʭʦʜʠʤʫʶ ʫʩʪʘʚʢʫ ʨʝʣʝ 

ʧʦ ʦʪʥʦʩʠʪʝʣʴʥʦʤʫ ʪʦʢʫ ʩʨʘʙʘʪʳʚʘʥʠʷ ʧʦ ʬʦʨʤʫʣʝ: 

K

WI
I

ʦʩʥʩʨ

ʩʨ
100

1*
Ö

=  

ʧʨʠ ʫʩʪʘʚʢʝ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʢʨʘʪʥʦʩʪʠ K=1. 

ɽʩʣʠ ʧʦʣʫʯʝʥʥʦʝ ʟʥʘʯʝʥʠʝ I*
ʩʨ ʧʨʝʚʳʰʘʝʪ 1,2, ʪʦ ʫʩʪʘʚʢʫ ʧʦ ʂ ʥʝʦʙ-

ʭʦʜʠʤʦ ʧʨʠʥʷʪʴ ʨʘʚʥʦʡ 2 ʠ ʧʦ ʧʨʠʚʝʜʝʥʥʦʡ ʬʦʨʤʫʣʝ ʨʘʩʩʯʠʪʘʪʴ ʪʨʝʙʫʝ-

ʤʫʶ ʫʩʪʘʚʢʫ ʧʦ I*
ʩʨ ʩ ʦʢʨʫʛʣʝʥʠʝʤ ʜʦ ʙʣʠʞʘʡʰʝʛʦ ʟʥʘʯʝʥʠʷ ʫʩʪʘʚʢʠ ʧʦ 

ʰʢʘʣʝ ʨʝʣʝ. 

7. ɿʘʱʠʪʘ ʦʪ ʧʝʨʝʛʨʫʟʢʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 

ʇʝʨʝʛʨʫʟʢʘ ʦʙʳʯʥʦ ʷʚʣʷʝʪʩʷ ʩʠʤʤʝʪʨʠʯʥʦʡ, ʧʦʵʪʦʤʫ ʟʘʱʠʪʘ ʦʪ ʧʝʨʝ-

ʛʨʫʟʢʠ ʚʳʧʦʣʥʷʝʪʩʷ ʦʜʥʠʤ ʨʝʣʝ ʪʦʢʘ ʂɸ1, ʚʢʣʶʯʝʥʥʳʤ ʚ ʮʝʧʴ ʦʜʥʦʛʦ ʠʟ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ ʟʘʱʠʪʳ ʦʪ ʚʥʝʰʥʠʭ ʢ.ʟ. ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʟʘʱʠ-

ʪʳ ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʈʠʩ. 26. 

TA1

Q1

Q2

ʂɸ1

+

T

ʂʊ1

+ ï
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ʂʦʵʬʬʠʮʠʝʥʪ ʥʘʜʝʞʥʦʩʪʠ kʅ ʫʯʠʪʳʚʘʝʪ ʫʨʦʚʝʥʴ ʧʝʨʝʛʨʫʟʢʠ ʠ ʧʨʠ-

ʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ kʅ=1,2. ʂʦʵʬʬʠʮʠʝʥʪ ʚʦʟʚʨʘʪʘ ʨʝʣʝ kʚ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ 

ʨʝʣʝ. ʊʦʢ ʩʨʘʙʘʪʳʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʚʳʨʘʞʝʥʠʶ: 

ʊʚ

ʪʥʦʤʅ

nk

Ik
I

Ö

Ö
= .

ʩʨ  

ɼʣʷ ʦʪʩʪʨʦʡʢʠ ʦʪ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʭ ʧʝʨʝʛʨʫʟʦʢ ʠ ʂɿ ʧʨʝʜʫʩʤʘʪʨʠʚʘ-

ʝʪʩʷ ʨʝʣʝ ʚʨʝʤʝʥʠ ʂʊ1, ʨʘʩʩʯʠʪʘʥʥʦʝ ʥʘ ʜʣʠʪʝʣʴʥʦʝ ʧʨʦʭʦʞʜʝʥʠʝ ʪʦʢʘ ʚ 

ʝʛʦ ʦʙʤʦʪʢʘʭ. ɺʳʜʝʨʞʢʘ ʚʨʝʤʝʥʠ ʧʨʠʥʠʤʘʝʪʩʷ ʥʘ ʩʪʫʧʝʥʴ ʩʝʣʝʢʪʠʚʥʦʩʪʠ 

ʙʦʣʴʰʝ, ʯʝʤ ʚʨʝʤʷ ʟʘʱʠʪʳ ʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʱʠʪʳ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʦʪ 

ʚʥʝʰʥʠʭ ʢ.ʟ. 

8. ɻʘʟʦʚʘʷ ʟʘʱʠʪʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 

ɺʩʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ ʤʦʱʥʦʩʪʴʶ ʦʪ 1ʄɺɸ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʦʨʫʜʦʚʘ-

ʥʳ ʛʘʟʦʚʦʡ ʟʘʱʠʪʦʡ. ɻʘʟʦʚʘʷ ʟʘʱʠʪʘ ʜʦʣʞʥʘ ʟʘʱʠʱʘʪʴ ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʦʪ 

ʚʥʫʪʨʝʥʥʠʭ ʧʦʚʨʝʞʜʝʥʠʡ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪ: 

ï ʚʠʪʢʦʚʳʝ ʟʘʤʳʢʘʥʠʷ ʚ ʦʙʤʦʪʢʘʭ ɺʅ ʠ ʅʅ; 

ï ʧʦʞʘʨ ʩʪʘʣʠ; 

ï ʫʪʝʯʢʘ ʤʘʩʣʘ ʠʟ ʙʘʢʘ. 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʛʘʟʦʚʦʡ ʟʘʱʠʪʳ ʦʩʥʦʚʘʥ ʥʘ ʢʦʥʪʨʦʣʝ ʨʘʟʣʦʞʝʥʠʷ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʛʦ ʤʘʩʣʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʛʘ-

ʟʳ (ʛʘʟʦʛʝʥʝʨʠʨʦʚʘʥʠʝ). ʇʦʚʳʰʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʷʚʣʷʝʪʩʷ ʣʦʢʘʣʴʥʦ 

ʧʨʠ ʚʠʪʢʦʚʳʭ ʟʘʤʳʢʘʥʠʷʭ ʠʣʠ ʧʨʠ ʧʦʞʘʨʝ ʩʪʘʣʠ. ʕʪʦ ʤʝʩʪʦ ʩʠʣʴʥʦ ʨʘʟʦ-

ʛʨʝʚʘʝʪʩʷ ʠ ʤʘʩʣʦ ʛʘʟʦʛʝʥʝʨʠʨʫʝʪ. ɻʘʟʳ ʙʫʜʫʪ ʩʪʨʝʤʠʪʴʩʷ ʧʦʧʘʩʪʴ ʚ ʨʘʩ-

ʰʠʨʠʪʝʣʴʥʳʡ ʙʘʢ, ʧʨʦʭʦʜ ̫ʯʝʨʝʟ ʢʦʨʧʫʩ ʛʘʟʦʚʦʝ ʨʝʣʝ. ʉʢʘʧʣʠʚʘʷʩʴ ʚ ʢʦʨ-

ʧʫʩʝ ʛʘʟʦʚʦʛʦ ʨʝʣʝ, ʚʳʟʳʚʘʶʪ ʧʦʚʳʰʝʥʥʦʝ ʜʘʚʣʝʥʠʝ ʠ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ 

ʤʘʩʣʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʧʨʦʢʠʜʳʚʘʥʠʶ ʯʘʰʝʢ ʠ ʩʨʘʙʘʪʳʚʘʥʠʶ ʛʘʟʦʚʦʛʦ ʨʝ-

ʣʝ (ʨʠʩ. 27). 

ɻʘʟʦʚʦʝ ʨʝʣʝ ï ʵʪʦ ʤʝʭʘʥʠʯʝʩʢʦʝ ʨʝʣʝ ʩ ʜʚʫʤʷ ʧʘʨʘʤʠ ʢʦʥʪʘʢʪʦʚ.  

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʛʘʟʦʦʙʨʘʟʦʚʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʭʘʨʘʢʪʝʨʘ ʠ ʨʘʟʤʝʨʦʚ ʧʦ-

ʚʨʝʞʜʝʥʠʷ. ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʧʦʣʥʠʪʴ ʛʘʟʦʚʫʶ ʟʘʱʠʪʫ, ʩʧʦʩʦʙʥʫʶ 

ʨʘʟʣʠʯʘʪʴ ʩʪʝʧʝʥʴ ʧʦʚʨʝʞʜʝʥʠʷ, ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʪʦʛʦ ʜʝʡʩʪʚʦʚʘʪʴ ʥʘ 

ʩʠʛʥʘʣ ʠʣʠ ʦʪʢʣʶʯʝʥʠʝ. ʆʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʛʘʟʦʚʦʡ ʟʘʱʠʪʳ ʷʚʣʷʝʪʩʷ ʛʘ-

ʟʦʚʦʝ ʨʝʣʝ KSG, ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʝ ʚ ʤʘʩʣʦʧʨʦʚʦʜʝ ʤʝʞʜʫ ʙʘʢʦʤ ʠ ʨʘʩʰʠ-

ʨʠʪʝʣʝʤ. ʈʝʣʝ ʈɻʏɿ-66 ʩ ʯʘʰʢʦʦʙʨʘʟʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ 1 ʠ 2 ʠʟʦʙʨʘʞʝʥʥʳ-

ʤʠ ʥʘ ʈʠʩ. 27. 
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ʈʠʩ. 27. ɻʘʟʦʚʦʝ ʨʝʣʝ ʟʘʱʠʪʳ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 

ʘ ï ʤʝʩʪʦ ʫʩʪʘʥʦʚʢʠ ʛʘʟʦʚʦʛʦ ʨʝʣʝ; ʙ ï ʢʦʥʩʪʨʫʢʮʠʷ 

 

ʕʣʝʤʝʥʪʳ ʚʳʧʦʣʥʝʥʳ ʚ ʚʠʜʝ ʧʣʦʩʢʦʜʦʥʥʳʭ ʘʣʶʤʠʥʠʝʚʳʭ ʯʘʰʝʢ, 

ʚʨʘʱʘʶʱʠʭʩʷ ʚʤʝʩʪʝ ʩ ʧʦʜʚʠʞʥʳʤʠ ʢʦʥʪʘʢʪʘʤʠ 4 ʚʦʢʨʫʛ ʦʩʝʡ 3. ʵʪʠ ʢʦʥ-

ʪʘʢʪʳ ʟʘʤʳʢʘʶʪʩʷ ʩ ʥʝʧʦʜʚʠʞʥʳʤʠ ʢʦʥʪʘʢʪʘʤʠ 5 ʧʨʠ ʦʧʫʩʢʘʥʠʠ ʯʘʰʝʢ. ɺ 

ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ, ʧʨʠ ʥʘʣʠʯʠʠ ʤʘʩʣʘ ʚ ʢʦʞʫʭʝ ʨʝʣʝ, ʯʘʰʢʠ ʫʜʝʨʞʠʚʘ-

ʶʪʩʷ ʧʨʫʞʠʥʘʤʠ 6 ʚ ʧʦʣʦʞʝʥʠʠ, ʫʢʘʟʘʥʥʦʤ ʥʘ ʨʠʩʫʥʢʝ. ʇʦʥʠʞʝʥʠʝ ʫʨʦʚʥʷ 

ʤʘʩʣʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʦʧʫʩʢʘʥʠʝʤ ʯʘʰʝʢ ʠ ʟʘʤʳʢʘʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʢʦʥʪʘʢʪʦʚ. ʉʥʘʯʘʣʘ ʦʧʫʩʢʘʝʪʩʷ ʚʝʨʭʥʷʷ ʯʘʰʢʘ, ʠ ʨʝʣʝ ʜʝʡʩʪʚʫʝʪ ʥʘ ʩʠʛʥʘʣ. 

ʇʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʛʘʟʦʦʙʨʘʟʦʚʘʥʠʠ, ʧʦʪʦʢ ʤʘʩʣʘ ʠ ʛʘʟʘ ʜʝʡʩʪʚʫʝʪ ʥʘ ʣʦ-

ʧʘʩʪʴ 7, ʢʦʪʦʨʘʷ ʜʝʡʩʪʚʫʝʪ ʚʤʝʩʪʝ ʩ ʥʠʞʥʝʡ ʯʘʰʢʦʡ ʥʘ ʦʙʱʠʡ ʢʦʥʪʘʢʪ ʦʪ-

ʢʣʶʯʝʥʠʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. ʋʩʪʘʚʢʠ ʧʦ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʤʘʩʣʘ: 0,6; 0,9; 1,2 

ʤ/ʩ, ï ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʦʱʥʦʩʪʴʶ ʠ ʭʘʨʘʢʪʝʨʦʤ ʦʭʣʘʞʜʝʥʠʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. 

ɺʨʝʤʷ ʩʨʘʙʘʪʳʚʘʥʠʷ ʨʝʣʝ tcp=0,05...0,5c. 

ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʘʟʦʚʦʝ ʨʝʣʝ ʩ ʜʚʫʤʷ ʰʘʨʦʦʙ-

ʨʘʟʥʳʤʠ ʧʣʘʩʪʤʘʩʩʦʚʳʤʠ ʧʦʧʣʘʚʢʘʤʠ ʪʠʧʘ BF80/Q. 

ɺ ʩʭʝʤʝ ʟʘʱʠʪʳ ʥʘ ʧʝʨʝʤʝʥʥʦʤ ʦʧʝʨʘʪʠʚʥʦʤ ʪʦʢʝ, ʠʟʦʙʨʘʞʝʥʥʦʡ ʥʘ 

ʨʠʩʫʥʢʝ 28, ʩʘʤʦʫʜʝʨʞʠʚʘʥʠʝ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ ʰʫʥʪʠʨʦʚʘʥʠʷ ʥʠʞʥʝʛʦ 

ʢʦʥʪʘʢʪʘ ʛʘʟʦʚʦʛʦ ʨʝʣʝ KSG ʚʝʨʭʥʠʤ ʟʘʤʳʢʘʶʱʠʤ ʢʦʥʪʘʢʪʦʤ ʨʝʣʝ KL. 
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ʈʠʩ. 28. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʛʘʟʦʚʦʡ ʟʘʱʠʪʳ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʥʝ ʧʝʨʝʤʝʥʥʦʤ 

ʦʧʝʨʘʪʠʚʥʦʤ ʪʦʢʝ 

 

ʉʘʤʦʫʜʝʨʞʠʚʘʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʥʠʤʘʝʪʩʷ ʧʦʩʣʝ ʨʘʟʨʳʚʘ ʮʝʧʠ ʦʪ-

ʢʣʶʯʝʥʠʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤ ʢʦʥʪʘʢʪʦʤ Q1.2 ʚʳʢʣʶʯʘʪʝʣʷ Q1. 

 

 

 

 

 

 

 

 

 

 



 86 

ʇʈʀʃʆɾɽʅʀɽ III  

1. ʎʠʬʨʦʚʳʝ ʟʘʱʠʪr  

1.1. ɺʚʝʜʝʥʠʝ 

           ʉʦʚʨʝʤʝʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʧʦʣʥʷ-

ʶʪʩʷ ʮʠʬʨʦʚʳʤʠ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʠʟʤʝʨʷʝʤʳʝ ʟʥʘʯʝʥʠʷ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝ-

ʥʠʷ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʜʠʩʢʨʝʪʥʳʝ ʟʥʘʯʝʥʠʷ, ʘ ʟʘʪʝʤ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʥʝ-

ʦʙʭʦʜʠʤʦʝ ʮʠʬʨʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ. 

           ɺʩʝ ʮʠʬʨʦʚʳʝ ʟʘʱʠʪʳ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳ, ʪʦ ʝʩʪʴ ʢʨʦʤʝ  ʪʨʝʙʫʝ-

ʤʳʭ ʚʠʜʦʚ ʟʘʱʠʪ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʧʘʨʘʣʣʝʣʴʥʦ ʧʨʠʤʝʥʷʶʪʩʷ çʥʝʟʘ-

ʱʠʪʥʳʝè ʬʫʥʢʮʠʠ,  ʪʘʢʠʝ ʢʘʢ ʠʟʤʝʨʝʥʠʷ (ʪʦʢ, ʥʘʧʨʷʞʝʥʠʝ, ʤʦʱʥʦʩʪʴ), 

ʢʦʥʪʨʦʣʴ, ʫʧʨʘʚʣʝʥʠʝ ʠ ʘʚʪʦʤʘʪʠʢʘ. ʏʠʩʣʦ ʪʘʢʠʭ ʬʫʥʢʮʠʡ ʧʦʩʪʦʷʥʥʦ ʫʚʝ-

ʣʠʯʠʚʘʝʪʩʷ ʚʤʝʩʪʝ ʩ ʤʦʱʥʦʩʪʴʶ ʧʨʦʮʝʩʩʦʨʘ ʠ ʦʙʲʸʤʦʤ ʧʘʤʷʪʠ ʪʝʨʤʠʥʘ-

ʣʦʚ. 

           ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʬʠʟʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ ʠ ʧʨʦ-

ʮʝʩʩʳ ʚ ʧʨʠʨʦʜʝ ʦʧʠʩʳʚʘʶʪʩʷ ʘʥʘʣʦʛʦʚʳʤʠ ʩʠʛʥʘʣʘʤʠ. ɸʥʘʣʦʛʦʚʳʡ ʩʠʛ-

ʥʘʣ ʥʝʧʨʝʨʳʚʥʦ ʠʟʤʝʥʷʝʪʩʷ ʚʦ ʚʨʝʤʝʥʠ ʠ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʣʶʙʳʝ ʟʥʘʯʝ-

ʥʠʷ ʚ ʥʝʢʦʪʦʨʦʤ ʚʨʝʤʝʥʥʦʤ ʜʠʘʧʘʟʦʥʝ, ʦʧʨʝʜʝʣʷʝʤʦʤ ʧʨʠʨʦʜʦʡ ʬʠʟʠʯʝ-

ʩʢʦʡ ʚʝʣʠʯʠʥʳ. 

           ɼʠʩʢʨʝʪʥʳʡ (ʮʠʬʨʦʚʦʡ) ʩʠʛʥʘʣ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʘʥʘʣʦʛʦʚʦʛʦ, ʤʦʞʝʪ 

ʧʨʠʥʠʤʘʪʴ ʣʠʰʴ ʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ʠ ʦʧʨʝʜʝʣʸʥ ʣʠʰʴ ʜʣʷ ʢʦʥ-

ʢʨʝʪʥʳʭ ʤʦʤʝʥʪʦʚ ʚʨʝʤʝʥʠ. 

ʇʨʦʮʝʩʩ ʧʝʨʝʭʦʜʘ ʦʪ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ ʢ ʜʠʩʢʨʝʪʥʦʤʫ ʧʨʝʜʧʦʣʘ-

ʛʘʝʪ ʜʚʝ ʦʧʝʨʘʮʠʠ: ʜʠʩʢʨʝʪʠʟʘʮʠʶ ʧʦ ʚʨʝʤʝʥʠ ʠ ʢʚʘʥʪʦʚʘʥʠʝ ʧʦ ʫʨʦʚʥʶ. ɸ 

ʫʩʪʨʦʡʩʪʚʘ, ʚʳʧʦʣʥʷʶʱʠʝ ʵʪʫ ʦʧʝʨʘʮʠʶ, ʥʘʟʳʚʘʶʪʩʷ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʳʤʠ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʤʠ (ɸʎʇ). ʇʦ-ʩʫʱʝʩʪʚʫ, ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʝ ʧʨʝʦʙʨʘʟʦʚʘ-

ʥʠʝ ï ʵʪʦ ʠʟʤʝʨʝʥʠʝ ʤʛʥʦʚʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ 

ʯʝʨʝʟ ʟʘʜʘʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʚʨʝʤʝʥʠ ȹt  ʠ ʢʦʜʠʨʦʚʘʥʠʝ ʠʟʤʝʨʝʥʥʳʭ ʜʠʩ-

ʢʨʝʪʥʳʭ ʟʥʘʯʝʥʠʡ ʩʠʛʥʘʣʘ (U) ʧʦ ʫʨʦʚʥʶ ʈʠʩ. 29. ʇʨʠ ʢʦʜʠʨʦʚʘʥʠʠ ʩʠʛʥʘ-

ʣʘ ʧʦ ʫʨʦʚʥʶ, ʝʛʦ ʜʠʩʢʨʝʪʥʦʝ ʟʥʘʯʝʥʠʝ (U) ʨʘʚʥʦʤʝʨʥʦ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʢʦ-

ʥʝʯʥʦʝ ʯʠʩʣʦ ʧʦʜʫʨʦʚʥʝʡ, ʥʘʟʳʚʘʝʤʳʭ ʫʨʦʚʥʷʤʠ ʢʚʘʥʪʦʚʘʥʠʷ (ȹU). ʂʘʞ-

ʜʦʤʫ ʟʥʘʯʝʥʠʶ ʫʨʦʚʥʷ ʩʠʛʥʘʣʘ (ʚ ʥʘʰʝʤ ʧʨʠʤʝʨʝ ʦʪ 1 ʜʦ 9, ʈʠʩ. 29) ʤʦʞʝʪ 

ʙʳʪʴ ʧʨʠʩʚʦʝʥ ʢʦʜ (ʜʚʦʠʯʥʦʝ ʯʠʩʣʦ ʦʪ 0001 ʜʦ 10001). ɿʘʧʠʩʘʥʥʳʝ ʜʚʦʠʯ-

ʥʳʝ ʯʠʩʣʘ (ʢʦʜ) ʧʝʨʝʜʘʶʪʩʷ ʚ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨ ʯʝʨʝʟ ʦʧʨʝʜʝʣʸʥʥʳʝ ʧʨʦʤʝ-

ʞʫʪʢʠ ʚʨʝʤʝʥʠ t, ʥʘʟʳʚʘʝʤʳʝ ʚʳʙʦʨʢʘʤʠ. 

ʇʨʠ ʢʚʘʥʪʦʚʘʥʠʠ ʧʦ ʫʨʦʚʥʶ ʥʝ ʚʩʝʛʜʘ ʠʟʤʝʨʷʝʤʳʡ ʩʠʛʥʘʣ ʩʦʚʧʘʜʘʝʪ 

ʩ ʫʨʦʚʥʝʤ ʢʚʘʥʪʦʚʘʥʠʷ ȹU. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ, ʦʥ ʦʢʨʫʛʣʷʝʪʩʷ ʜʦ ʙʣʠʞʘʡʰʝʛʦ 

ʟʥʘʯʝʥʠʷ, ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʮʝʣʳʤ ʯʠʩʣʦʤ ʢʚʘʥʪʦʚ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʧʨʠ 

ʵʪʦʤ ʚʦʟʥʠʢʘʝʪ ʧʦʛʨʝʰʥʦʩʪʴ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʦʢʨʫʛʣʝʥʠʝʤ. ʅʦ ʯʝʤ ʤʝʥʴʰʝ 

ʫʨʦʚʝʥʴ ʢʚʘʥʪʦʚʘʥʠʷ ȹU, ʪʝʤ ʪʦʯʥʝʝ ʚʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʢʦʜʠʨʦʚʘʥʥʳʡ ʩʠʛʥʘʣ. 
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ʍʘʨʘʢʪʝʨʠʟʫʷ ɸʎʇ ʛʦʚʦʨʷʪ ʦ ʝʛʦ ʯʘʩʪʦʪʝ ʜʠʩʢʨʝʪʠʟʘʮʠʠ fg ʥʘ ʠʥʪʝʨ-

ʚʘʣʝ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʜʠʩʢʨʝʪʥʳʤʠ ʩʠʛʥʘʣʘʤʠ ȹt. ʇʨʠ ʵʪʦʤ ʯʘʩʪʦʪʘ ʜʠʩʢʨʝ-

ʪʠʟʘʮʠʠ ʚʳʙʦʨʦʢ fg=1/ȹt, ʠ, ʝʩʣʠ ʨʝʯʴ ʠʜʝʪ ʦ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʩʠʛʥʘʣʘʭ ʩ ʧʝ-

ʨʠʦʜʦʤ ʊ, ʪʦ ʢʦʣʠʯʝʩʪʚʦ ʵʪʠʭ ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ N=fgĿT (ʈʠʩ. 29). 
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ʈʠʩ. 29. ʎʠʬʨʦʚʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʩʠʛʥʘʣʘ 

 

ɼʣʷ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʩʫʱʝʩʪʚʫʝʪ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ 

ʥʘʠʚʳʩʰʝʡ ʛʘʨʤʦʥʠʢʦʡ ʚ ʧʨʝʦʙʨʘʟʫʝʤʦʤ ʩʠʛʥʘʣʝ Æ  ʠ ʯʘʩʪʦʪʦʡ ʜʠʩʢʨʝ-

ʪʠʟʘʮʠʠ fg. ɽʱʝ ʚ 30-ʭ ʛʦʜʘʭ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʘʢʘʜʝʤʠʢʦʤ ʂʦʪʝʣʴʥʠʢʦʚʳʤ 

ɺ.ɸ., ʯʪʦ ʜʣʷ ʪʦʯʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʩʠʛʥʘʣʘ ʠʟ ʝʛʦ ʜʠʩ-

ʢʨʝʪʥʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʫʩʣʦʚʠʝ 

max2 ffg ²   ʠʣʠ  
TfN Ö² max2  

ɹʦʣʝʝ ʪʦʛʦ, ʧʨʠ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʠʟ ʚʭʦʜʥʦʛʦ ʩʠʛ-

ʥʘʣʘ ʜʦʣʞʥʳ ʙʳʪʴ ʠʩʢʣʶʯʝʥʳ ʚʩʝ ʛʘʨʤʦʥʠʢʠ ʩ ʯʘʩʪʦʪʦʡ, ʙʦʣʝʝ ʚʳʩʦʢʦʡ, 

ʯʝʤ ʯʘʩʪʦʪʘ ʜʠʩʢʨʝʪʠʟʘʮʠʠ fg. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ, ʧʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ 

ʩʠʛʥʘʣʘ ʧʦʷʚʣʷʝʪʩʷ ʨʘʟʥʦʩʪʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʥʠʟʢʦʡ ʯʘʩʪʦʪʳ.  

ɼʨʫʛʦʡ ʚʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ɸʎʇ ʷʚʣʷʝʪʩʷ ʨʘʟʨʷʜʥʦʩʪʴ (n) ʬʦʨ-

ʤʠʨʫʝʤʦʛʦ ʠʤ ʜʚʦʠʯʥʦʛʦ ʯʠʩʣʘ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʳʷʩʥʠʪʴ, ʢʘʢʠʤ ʜʦʣʞʥʦ 

ʙʳʪʴ ʟʥʘʯʝʥʠʝ n, ʨʘʩʩʤʦʪʨʠʤ ɸʎʇ (ʈʠʩ. 30), ʥʘ ʚʭʦʜ ʢʦʪʦʨʦʛʦ ʧʦʩʪʫʧʘʝʪ 

ʘʥʘʣʦʛʦʚʳʡ ʩʠʛʥʘʣ U, ʘ ʥʘ ʝʛʦ ʮʠʬʨʦʚʳʭ ʚʳʭʦʜʘʭ ʧʦʷʚʣʷʝʪʩʷ ʵʢʚʠʚʘʣʝʥʪ-

ʥʦʝ ʯʠʩʣʦ ʚ ʚʠʜʝ ʜʚʦʠʯʥʳʭ ʩʠʛʥʘʣʦʚ ʩ ʜʚʫʤʷ ʚʦʟʤʦʞʥʳʤʠ ʫʨʦʚʥʷʤʠ, 

ʫʩʣʦʚʥʦ ʦʙʦʟʥʘʯʘʝʤʳʤʠ ʢʘʢ 0 ʠ 1, ʪʦ ʝʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʚʦʠʯʥʫʶ ʩʠʩʪʝʤʫ 

ʩʯʠʩʣʝʥʠʷ (ʢʦʜʠʨʦʚʘʥʠʷ). ʊʘʢ ʚ ʜʚʫʟʥʘʯʥʦʤ ɸʎʇ n = 2, ʥʘ ʝʛʦ ʜʚʫʭ ʚʳʭʦ-

ʜʘʭ ʚʦʟʤʦʞʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʦʣʴʢʦ ʯʝʪʳʨʸʭ ʥʝʟʘʚʠʩʠʤʳʭ ʯʠʩʣʦʚʳʭ ʢʦʤ-

ʙʠʥʘʮʠʡ: 00; 01; 10; 11. 
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ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘʭʦʞʜʝʥʠʝ ʚʭʦʜʥʦʛʦ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ U ʚʦʟʤʦʞ-

ʥʦ ʚ ʦʜʥʦʤ ʠʟ ʯʝʪʳʨʸʭ ʧʦʜʜʠʘʧʘʟʦʥʦʚ m, ʦʛʨʘʥʠʯʝʥʥʳʭ Umix é.. Umʘx                  

m =2
n
 (ʈʠʩ. 30). 
ɼʣʷ n ï ʨʘʟʨʷʜʥʦʛʦ ɸʎʇ ʥʘʭʦʞʜʝʥʠʝ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ U ʤʦʞʝʪ 

ʥʘʭʦʜʠʪʴʩʷ ʚ ʣʶʙʦʤ ʠʟ ʧʦʜʜʠʘʧʘʟʦʥʦʚ m = 2n. ɺʝʣʠʯʠʥʘ ʩʪʫʧʝʥʠ ʢʚʘʥʪʦʚʘ-

ʥʠʷ ȹU ʜʣʷ ʩʠʛʥʘʣʘ ʩʦʩʪʘʚʠʪ   ȹU =   ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʨʘʟʨʝʰʘʶʱʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ɸʎʇ. 

ʛʜʝ 2n ï1- ʤʘʢʩʠʤʘʣʴʥʳʡ ʚʝʩ ʚʭʦʜʥʦʛʦ ʢʦʜʘ. 

ʇʦʜ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ɸʎʇ ʧʦʥʠʤʘʶʪ ʥʘʠʤʝʥʴʰʝʝ ʟʥʘ-

ʯʝʥʠʝ ʚʭʦʜʥʦʡ ʚʝʣʠʯʠʥʳ (ȹU - ʢʚʘʥʪ), ʨʘʟʣʠʯʘʝʤʦʝ ʫʩʪʨʦʡʩʪʚʦʤ. ʊʘʢ ʧʨʠ 

U = 10 ɺ, n = 12 ʚʝʣʠʯʠʥʘ ȹU ʩʦʩʪʘʚʠʪ: 

 ȹU=  å2,44 mB. 

ʂʦʣʠʯʝʩʪʚʦ ʫʨʦʚʥʝʡ ʢʚʘʥʪʦʚʘʥʠʷ (ʧʦʜʜʠʘʧʘʟʦʥʦʚ) ʩʦʩʪʘʚʠʪ: 

m = 2n = 4096 

ʠ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʚʭʦʜʝ ʦʪ 0 ʜʦ 10 ɺ ʧʦʛʨʝʰʥʦʩʪʴ ʩʦʩʪʘʚʠʪ 

ʥʝ ʙʦʣʝʝ 5%/ 
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ʈʠʩ. 30. ʂ ʧʦʷʩʥʝʥʠʶ ʨʘʟʨʷʜʥʦʩʪʠ ɸʎʇ 

 

ɺ ʫʩʪʨʦʡʩʪʚʘʭ ʈɿɸ ʧʨʠʤʝʥʷʶʪ ɸʎʇ ʩ ʯʘʩʪʦʪʦʡ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʦʪ 

600 ɻʮ ʜʦ 2000 ɻʮ. ɹʦʣʝʝ ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʫʩʪʨʦʡʩʪʚʦ ʟʘʱʠʪʳ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʱʝ ʠ ʦʩʮʠʣʣʦʛʨʘʬʠ-

ʨʦʚʘʥʠʝ ʘʚʘʨʠʡʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʎʠʬʨʦʚʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩ ʯʘʩʪʦʪʦʡ ʚʳʙʦʨʦʢ 

2000ɻʮ ʵʢʚʠʚʘʣʝʥʪʥʦ ʦʩʮʠʣʣʦʛʨʘʬʫ ʩ ʧʦʣʦʩʦʡ ʧʨʦʧʫʩʢʘʥʠʷ 0...1000 ɻʮ. 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʦʪʤʝʪʠʤ, ʯʪʦ ʟʘʧʠʩʴ ʟʚʫʢʘ ʥʘ ʢʦʤʧʘʢʪ-ʜʠʩʢʘʭ ʦʩʫʱʝʩʪʚʣʷ-

ʝʪʩʷ ʩ ʯʘʩʪʦʪʦʡ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʦʢʦʣʦ 44ʢɻʮ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʘʯʝʩʪʚʝʥ-

ʥʦʝ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʬʦʥʦʛʨʘʤʤ, ʚʢʣʶʯʘʷ ʯʘʩʪʦʪʳ ʩʚʳʰʝ 20ʢɻʮ. 
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ɼʣʷ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʜʦʩʪʘʪʦʯʥʦ ʯʪʦʙʳ ʯʠʩʣʦ ʚʳʙʦʨʦʢ N ʙʳʣʘ ʥʝ 

ʤʝʥʝʝ 64 ʧʨʠ fʧ=50, ʘ ʨʘʟʨʷʜʥʦʩʪʴ ɸʎʇ n=12õ14. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʛʨʝʰ-

ʥʦʩʪʴ ʦʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʘʥʘʣʦʛʦʚʳʭ ʚʝʣʠʯʠʥ (ʪʦʢ, ʥʘʧʨʷʞʝʥʠʝ) ʚ ʮʠʬʨʦ-

ʚʳʝ ʥʝ ʙʫʜʝʪ ʧʨʝʚʳʰʘʪʴ 10%. ɺ ɻʝʨʤʘʥʠʠ (Simens) ʨʘʟʨʷʜʥʦʩʪʴ ɸʎʇ ʧʨʠ-

ʥʷʪʘ n=16. ʕʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 65536 ʫʨʦʚʥʷʤ ʢʚʘʥʪʦʚʘʥʠʷ (m=216=65536). 

1.2. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʟʘʱʠʪʳ 

ʆʙʱʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʭ ʟʘʱʠʪ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʥʘ ʨʠʩ. 31.  

ɸʥʘʣʦʛʦʚʳʝ ʩʠʛʥʘʣʳ, ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦ-

ʨʦʚ TA,TV ʚ ʚʠʜʝ ʩʠʥʫʩʦʠʜʘʣʴʥʳʭ ʪʦʢʦʚ ʠ ʥʘʧʨʷʞʝʥʠʡ, ʧʦʩʣʝ ʧʨʝʦʙʨʘʟʦ-

ʚʘʥʠʷ ʚ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʭ TLA ʠ TLV ʠ ʯʘʩʪʦʪʥʳʭ ʬʠʣʴ-

ʪʨʘʭ ʏʌ, ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʜʠʩʢʨʝʪʥʳʝ ʠ ʢʦʜʠʨʫʶʪʩʷ ɸʎʇ, ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʩʠʩʪʝʤʦʡ (ʄʇʉ), ʧʦʩʪʨʦʝʥʥʦʡ ʥʘ 

ʮʠʬʨʦʚʳʭ ʤʠʢʨʦʩʭʝʤʘʭ. 
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ʈʠʩ. 31. ʆʙʱʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʭ ʟʘʱʠʪ 

TLA, TLV ï ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ; ɸʎʇ ï ʘʥʘʣʦʛʦʚʦ-

ʮʠʬʨʦʚʳʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ; ʏʌ - ʯʘʩʪʦʪʥʳʡ ʬʠʣʴʪʨ; ʄʇʉ ï ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʘʷ ʩʠ-

ʩʪʝʤʘ; ʎɸʇ ï ʮʠʬʨʦ-ʘʥʘʣʦʛʦʚʳʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ; ʉʋ ï ʩʠʛʥʘʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ; ʈɸʉ ï 

ʨʝʛʠʩʪʨʘʮʠʷ ʘʚʘʨʠʡʥʳʭ ʩʦʙʳʪʠʡ; ʇʕɺʄ ï ʧʝʨʩʦʥʘʣʴʥʘʷ ʕɺʄ; I ï ʥʘ ʦʪʢʣʶʯʝʥʠʝ ʚʳ-

ʢʣʶʯʘʪʝʣʝʡ; II  ï ʢ ʦʧʝʨʘʪʠʚʥʦʤʫ ʧʝʨʩʦʥʘʣʫ; III  ï ʢ ʨʝʣʝʡʥʦʤʫ ʧʝʨʩʦʥʘʣʫ 

ʇʝʨʝʤʝʥʥʳʡ ʩʠʥʫʩʦʠʜʘʣʴʥʳʡ ʪʦʢ (ʥʘʧʨʷʞʝʥʠʷ)  ʩ ʯʘʩʪʦʪʥʳʭ ʬʠʣʴ-

ʪʨʦʚ ʏʌ ʧʦʜʘʝʪʩʷ ʚ ʫʩʪʨʦʡʩʪʚʦ ɸʎʇ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʝ ʜʣʷ ʠʟʤʝʥʝʥʠʷ 

ʬʦʨʤʳ ʩʠʛʥʘʣʘ ʥʘ ʜʠʩʢʨʝʪʥʫʶ (ʮʠʬʨʦʚʫʶ). ɺ ɸʎʇ ʠʟʤʝʨʝʥʠʝ ʟʥʘʯʝʥʠʷ 

ʩʠʥʫʩʦʠʜʘʣʴʥʦʛʦ ʪʦʢʘ (ʥʘʧʨʷʞʝʥʠʷ) ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʧʨʝʜʝʣʝʥʥʳʝ ʤʦʤʝʥʪʳ 

ʚʨʝʤʝʥʠ t1,t2...tn ʩ ʠʥʪʝʨʚʘʣʦʤ ʚʨʝʤʝʥʠ ȹt (ʈʠʩ. 32, ʘ). ɺ ʵʪʠ ʤʦʤʝʥʪʳ ʚʨʝ-

ʤʝʥʠ ʬʠʢʩʠʨʫʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʤʛʥʦʚʝʥʥʳʝ ʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʜʠʩʢʨʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʩʠʥʫʩʦʠʜʘʣʴʥʦʛʦ ʪʦʢʘ. ʇʦʣʫʯʝʥ-

ʥʳʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʜʠʩʢʨʝʪʥʳʝ ʩʠʛʥʘʣʳ ʯʝʨʝʟ ʠʥʪʝʨʚʘʣʳ ʚʨʝʤʝʥʠ ȹt ʧʝʨʝ-

ʜʘʶʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ t1,t2...tn, ʥʘ ʚʚʦʜ ʄʇʉ ʚ ʚʠʜʝ 

ʜʚʦʠʯʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʢʦʜʘ (1, ʢʦʛʜʘ ʝʩʪʴ ʠʤʧʫʣʴʩ ʪʦʢʘ ʠ 0, ʢʦʛʜʘ ʩʠʛʥʘʣ 

ʦʪʩʫʪʩʪʚʫʝʪ). ʕʪʘ ʦʧʝʨʘʮʠʷ ʯʘʩʪʦ ʥʘʟʳʚʘʝʪʩʷ ʚʳʙʦʨʢʦʡ. ʆʯʝʥʴ ʚʘʞʥʦ, ʯʪʦ-

ʙʳ ʟʥʘʯʝʥʠʷ ʠʟʤʝʨʷʝʤʳʭ ʜʠʩʢʨʝʪʥʳʭ ʟʥʘʯʝʥʠʡ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ ʪʦʯʥʦ 
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ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʜʝʡʩʪʚʠʪʝʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ ʩʠʥʫʩʦʠʜʘʤ ʵʪʠʭ ʚʝʣʠʯʠʥ. 

ʂʨʦʤʝ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʧʦ ʚʨʝʤʝʥʠ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʜʠʩʢʨʝʪʠʟʘʮʠʷ ʧʦ ʟʥʘʯʝ-

ʥʠʶ ʚʭʦʜʥʦʡ ʚʝʣʠʯʠʥʳ ʧʦ ʧʘʨʘʤʝʪʨʫ (ʪʦʢʘ ʠʣʠ ʥʘʧʨʷʞʝʥʠʷ), ʢʘʢ ʧʦʢʘʟʘʥʦ 

ʥʘ ʈʠʩ. 32, ʙ. ʄʦʤʝʥʪ ʚʳʙʦʨʢʠ ʩʠʛʥʘʣʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʫʣʴʪʠʚʠʙʨʘʪʦʨʦʤ, 

ʥʝʧʨʝʨʳʚʥʦ ʩ ʠʥʪʝʨʚʘʣʦʤ ȹt ʛʝʥʝʨʠʨʫʶʱʠʤ ʪʘʢʪʦʚʳʝ ʠʤʧʫʣʴʩʳ. 

n = 4

U

#

U

ɸʎʇ

2
0
 = 0

2
1
 = 1

2
2
 = 1

2
3
 = 1

i

i

N-1

1

2

3

m

...
m = 2

n

t

ȹt

lm

ʙ)
                               

Ὢ
Ў

φππςπππ ɻʮ 

ὔ ςὪ    -   ʯʠʩʣʦ ʚʳʙʦʨʦʢ 

          Ὢ    -   ʯʘʩʪʦʪʘ ʥʘʠʙʦʣʴʰʝʡ ʛʘʨʤʦʥʠʢʠ   

                     m   -   ʯʠʩʣʦ ʫʨʦʚʥʝʡ ʢʚʘʥʪʦʚʘʥʠʷ 

           n    -   ʨʘʟʨʷʜʥʦʩʪʴ ɸʎʇ;  ʜʣʷ ʈɿ ʧʨʠʥʠʤʘʶʪ n = (12 õ16) 

 

ʈʠʩ. 32. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʭʦʜʥʦʡ ʚʝʣʠʯʠʥʳ (ʪʦʢʘ ʠʣʠ ʥʘʧʨʷʞʝʥʠʷ): 

ʘ- ʜʠʩʢʨʝʪʠʟʘʮʠʷ ʧʦ ʚʨʝʤʝʥʠ; ʙ- ʜʠʩʢʨʝʪʠʟʘʮʠʷ ʧʦ ʧʘʨʘʤʝʪʨʫ  

 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ, ʚʦʟʤʦʞʥʦ ʙʦʣʴʰʝʡ 

ʪʦʯʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʩʠʥʫʩʦʠʜʳ ʠʥʪʝʨʚʘʣ ȹt ʥʫʞʥʦ 

ʚʳʙʠʨʘʪʴ, ʚʦʟʤʦʞʥʦ, ʤʝʥʴʰʝ. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʧʨʠ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʧʝʨʝʜʘʯʝ ʩʠʛʥʘʣʦʚ ʵʪʦ ʟʘʤʝʜʣʷʝʪ ʧʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʠ 

ʫʭʫʜʰʘʝʪ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʈɿ. 

ʉʠʛʥʘʣ ʩ ʚʳʭʦʜʘ ɸʎʇ ʧʦʩʪʫʧʘʝʪ ʚ ʫʩʪʨʦʡʩʪʚʦ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘ-

ʮʠʠ, ʢʘʢʠʤ ʷʚʣʷʝʪʩʷ ʄʇʉ. ʆʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʮʠʬʨʦʚʦʡ ʈɿ ʷʚʣʷʝʪʩʷ 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨ (ʄʇ), ʩʭʝʤʘ ʢʦʪʦʨʦʛʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʚ ʢʘʯʝ-

ʩʪʚʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʧʨʦʠʟʚʦʜʷʱʝʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʠ ʣʦʛʠ-

ʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʠʤ ʬʫʥʢʮʠʡ ʈɿ, ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʳʭ ʘʣʛʦʨʠʪʤʦʤ ʜʝʡʩʪʚʠʷ ʝʝ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʠ ʣʦʛʠʯʝʩʢʠʭ ʦʨʛʘʥʦʚ. 

ʉʪʨʫʢʪʫʨʥʘ ̫ʩʭʝʤʘ ʮʠʬʨʦʚʦʛʦ ʨʝʣʝ ʪʦʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʈʠʩ. 33. ʅʘ 

ʈʠʩ. 34 ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʪʨʫʢʪʫʨʥʦʝ ʧʦʩʪʨʦʝʥʠʝ ʮʠʬʨʦʚʦʡ ʟʘʱʠʪʳ. 
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ʈʠʩ. 33. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʮʠʬʨʦʚʦʛʦ ʨʝʣʝ ʪʦʢʘ. 

 

ʇʦʩʣʝʜʦ-

ʚʘʪʝʣɹʥrʝ 

ʠʥʪʝʨ-

ʬʝʡʩr

ʇʨʦʮʝʩ-

ʩʦʨʥʘ̫ 

ʩʠʩʪʝʤʘ

ʇʘʤ̫ʪɹ: 

RAM

EEPROM

EPROM

ʚʭ./ʚrʭ. 

ʧʦʨʪr

ʀʥʪʝʨʬʝʡʩ ʩʚ̫ʟʠ ʩ ɸʉʋ

ʀʥʪʝʨʬʝʡʩ ʩʚ̫ʟʠ ʩ ʇʂ

ɺʭʦʜr 

ʥʘʧʨ̫ʞʝʥʠ̫ 

(140ɺ, 

ʜʣʠʪʝʣɹʥʦ)

ʊʦʢʦʚrʝ 

ʚʭʦʜr 

(100Iʥʦʤ, 1ʩ)

ʀʟʤʝʨʠ-

ʪʝʣɹʥrʝ 

ʚʭʦʜr
ɼʠʩʢʨʝʪʥrʝ 

ʚʚʦʜr

ʈʝʣʝ 

ʩʠʛʥʘʣʠʟʘʮʠʠ

ʈʝʣʝ 

ʢʦʤʘʥʜ

ʀʥʜʠʢʘʮʠ̫
ɹʣʦʢ 

ʚʚʦʜʘ/

ʚrʚʦʜʘ

ɺʭʦʜʥʦʡ 

ʬʠʣɹʪʨ

ʋʩʠʣʠʪʝʣɹ

ɸʎʇ

0001
0101
0011

100ɺ/1ɸ, 5ɸ 

ʘʥʘʣʦʛʦʚʘ̫ 

ʯʘʩʪɹ

10ɺ 

ʘʥʘʣʦʛʦʚʘ̫ 

ʯʘʩʪɹ

ʮʠʬʨʦʚʘ̫ ʯʘʩʪɹ ʀʥʪʝʨʬʝʡʩ

ʚʚʦʜʘ/ʚrʚʦʜʘ

 
ʈʠʩ. 34. ʉʪʨʫʢʪʫʨʘ ʫʩʪʨʦʡʩʪʚʘ ʮʠʬʨʦʚʦʡ ʟʘʠɦʪʳ. 

1.3. ʇʨʦʠʟʚʦʜʠʪʝʣʠ ʮʠʬʨʦʚʳʭ ʟʘʱʠʪ ʥʘ ʦʩʥʦʚʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ 

ʪʝʭʥʠʢʠ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʦʩʥʦʚʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʳ 

ʩʦʟʜʘʥʳ ʢʦʤʧʣʝʢʪʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʩʦʜʝʨʞʘʱʠʝ ʥʘʙʦʨ ʙʣʦʢʦʚ, ʚʳʧʦʣʥʷʶ-

ʱʠʭ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʬʫʥʢʮʠʠ ʟʘʱʠʪʳ, ʘʚʪʦʤʘʪʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʦʜʥʦʛʦ 

ʠʟ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ. ʊʘʢʠʤ ʫʩʪʨʦʡʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʠʥ-

ʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ SPAC800, ʠʟʛʦʪʘʚʣʠʚʘʝʤʦʝ 

ʩʦʚʤʝʩʪʥʳʤ ʧʨʝʜʧʨʠʷʪʠʝʤ çɸɹɹ ʈʝʣʝ-ʏʝʙʦʢʩʘʨʳè[ʃ -1]. ʇʨʝʜʧʨʠʷʪʠʝ ʚʳ-

ʧʫʩʢʘʝʪ ʠ ʜʨʫʛʠʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʝ ʢʦʤʧʣʝʢʪʥʳʝ ʨʝʣʝ ʟʘʱʠʪʳ ʠ ʘʚʪʦʤʘ-

ʪʠʢʠ ʪʠʧʦʚ SPA100 ʠ SPA300. ʅʘ ʢʘʬʝʜʨʝ ʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ ʠʟʫʯʘʝʪʩʷ 

ʢʦʤʧʣʝʢʪʥʦʝ ʫʩʪʨʦʡʩʪʚʦ SPAC-801 ʜʣʷ ʟʘʱʠʪʳ ʠ ʘʚʪʦʤʘʪʠʢʠ ʨʘʩʧʨʝʜʝʣʠ-

ʪʝʣʴʥʦʡ ʩʝʪʠ 10 ʢɺ. 
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ɼʣʷ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʩʝʪʝʡ 6 ï 35 ʢɺ ʢʦʤʧʣʝʢʩʥʳʝ ʮʠʬʨʦʚʳʝ ʘʚ-

ʪʦʤʘʪʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʝ ʪʠʧʦʚ 

ʉʠʨʠʫʩ, ʉʠʨʠʫʩ-ʄ ʠ ʆʨʠʦʥ-ʄ ʨʘʟʨʘʙʦʪʘʥʳ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʬʠʨʤʦʡ (ʅʇʌ) çʈʘʜʠʫʩè ʅʀʀ çɿʝʥʠʪè (ʛ. ɿʝʣʝʥʦʛʨʘʜ), ʘ ʫʩʪʨʦʡʩʪʚʘ 

ɹʄʈ304 ï ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʤ ʮʝʥʪʨʦʤ (ʅʊʎ) çʄʝʭʘʥʦʪʨʦʧʠʢʘè (ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ). ʂ ʦʩʥʦʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʘʤ ʮʠʬʨʦʚʳʭ ʟʘʱʠʪ ʦʪʥʦʩʷʪʩʷ: ʤʥʦ-

ʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ; ʤʝʩʪʥʦʝ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ; ʚʳʩʦʢʘʷ 

ʥʘʜʝʞʥʦʩʪʴ, ʦʙʝʩʧʝʯʠʚʘʝʤʘʷ ʩʠʩʪʝʤʦʡ ʩʘʤʦʢʦʥʪʨʦʣʷ; ʤʘʣʦʝ ʧʦʪʨʝʙʣʝʥʠʝ 

ʧʦ ʮʝʧʷʤ ʪʦʢʘ ʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʠʪʘʥʠʷ; ʨʝʛʠʩʪʨʘʮʠʷ ʧʘʨʘʤʝʪʨʦʚ ʘʚʘʨʠʡ-

ʥʳʭ ʩʦʙʳʪʠʡ, ʧʨʠʝʤ ʩʠʛʥʘʣʦʚ ʦʪ ʚʥʝʰʥʠʭ ʟʘʱʠʪ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʜʝʡʩʪʚʠʝ 

ʥʘ ʦʪʢʣʶʯʝʥʠʝ ʠʣʠ ʩʠʛʥʘʣ; ʮʠʬʨʦʚʦʡ ʜʠʩʧʣʝʡ ʥʘ ʦʪʦʙʨʘʞʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ. 

ʋʩʪʨʦʡʩʪʚʦ SPAC802-01 ʠ SPAD346C ʜʣʷ ʟʘʱʠʪʳ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʥʠʞʝ. 

1.4. ʄʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʝ ʠʥʪʝʛʨʘʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʨʝʣʝʡʥʦʡ 
ʟʘʱʠʪʳ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ SPAD346C 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʫʩʪʨʦʡʩʪʚʘ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʠ 

ʘʚʪʦʤʘʪʠʢʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ, ʚʳʧʦʣʥʝʥʥʳʭ ʥʘ ʩʧʝʮʠʘʣʴʥʳʭ ʨʝʣʝ ʩ ɹʅʊ ʠ 

ʘʥʘʣʦʛʦʚʳʭ ʨʝʣʝ. ʅʘʠʙʦʣʝʝ ʩʣʦʞʥʦʡ ʠʟ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʟʘʱʠʪ ʷʚʣʷʝʪʩʷ 

ʧʨʦʜʦʣʴʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʟʘʱʠʪʘ. 

ʇʨʠ ʚʳʙʦʨʝ ʝʝ ʪʦʢʘ ʩʨʘʙʘʪʳʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʦʪʩʪʨʦʡʢʫ 

ʦʪ ʙʨʦʩʢʘ ʪʦʢʘ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ Iʙʨ.ʥʦʤ, ʚʦʟʥʠʢʘʶʱʝʛʦ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʢ ʥʘʧʨʷʞʝʥʠʶ, ʠ ʦʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʩʯʝʪʥʦʛʦ ʪʦʢʘ ʥʝʙʘ-

ʣʘʥʩʘ Iʥʙ.ʨʘʩʯ.max ʧʨʠ ʚʥʝʰʥʠʭ ʢʦʨʦʪʢʠʭ ʟʘʤʳʢʘʥʠʷʭ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʜʦʩʪʠ-

ʛʘʪʴ 1

)3(

max..41,0 KI ʚʥʢÖ , ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʪʨʠ ʩʦʩʪʘʚʣʷʶʱʠʝ 

....max.. íáðïííáíáðàñ÷íá IIII ¡¡¡+¡¡+¡= . ʆʜʥʘ ʠʟ ʥʠʭ Iǋʥʙ. ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʛʨʝʰʥʦʩʪʷʤʠ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ, ʘ ʜʚʝ ʜʨʫʛʠʝ Iǌʥʙ.ʨʧʥ ʠ I"'ʥʙ. ʦʙʫʩʣʦʚʣʝʥʳ ʩʭʝʤʦʡ ʩʦ-

ʝʜʠʥʝʥʠʷ ʦʙʤʦʪʦʢ ʟʘʱʠʱʘʝʤʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʠ ʥʘʣʠʯʠʝʤ ʫʩʪʨʦʡʩʪʚʘ 

ʈʇʅ, ʘ ʪʘʢʞʝ ʥʝʨʘʚʝʥʩʪʚʦʤ ʘʙʩʦʣʶʪʥʳʭ ʟʥʘʯʝʥʠʡ ʪʦʢʘ ʚ ʮʝʧʷʭ ʮʠʨʢʫʣʷ-

ʮʠʠ ʟʘʱʠʪʳ ʚ ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ ʠ ʧʨʠ ʚʥʝʰʥʠʭ ʂɿ, ʦʪ ʥʝʨʘʚʝʥʩʪʚʘ ʚʳ-

ʙʨʘʥʥʳʭ ʩʪʘʥʜʘʨʪʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ 

ʪʦʢʘ ʩ ʨʘʩʯʝʪʥʳʤʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʩʦʚʨʝʤʝʥʥʫʶ ʮʠʬʨʦʚʫʶ ʟʘ-

ʱʠʪʫ ʧʦʥʠʞʘʶʱʠʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʥʘ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʵʣʝʤʝʥʪʥʦʡ 

ʙʘʟʝ SPAD346C, ʚʳʧʫʩʢʘʝʤʦʡ ʩʦʚʤʝʩʪʥʳʤ ʧʨʝʜʧʨʠʷʪʠʝʤ çɸɹɹ ʈʝʣʝ-

ʏʝʙʦʢʩʘʨʳè. ɼʘʥʥʘʷ ʟʘʱʠʪʘ ʚʳʧʦʣʥʷʝʪ ʩʣʝʜʫʶʱʠʝ ʠʥʪʝʛʨʠʨʫʶʱʠʝ ʬʫʥʢ-

ʮʠʠ: 

- ʧʨʦʜʦʣʴʥʦʡ ʪʦʢʦʚʦʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ (ʤʦʜʫʣʴ 

SPCD3D53); 

- ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʪʦʢʦʚʦʡ ʟʘʱʠʪʳ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʦʙʤʦʪʢʠ ʚʳʩʰʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʦʪ ʂɿ ʥʘ ʟʝʤʣʶ ʚ ʩʝʪʷʭ ʩ ʟʘʟʝʤʣʝʥʥʦʡ 

ʥʝʡʪʨʘʣʴʶ ʠʣʠ ʪʦʢʦʚʦʡ ʟʘʱʠʪʳ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʪ ʦʜʥʦʬʘʟ-
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ʥʳʭ ʟʘʤʳʢʘʥʠʡ ʥʘ ʩʪʦʨʦʥʝ ʚʳʩʰʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚ ʩʝʪʷʭ ʩ ʠʟʦʣʠʨʦʚʘʥʥʦʡ 

ʥʝʡʪʨʘʣʴʶ (ʤʦʜʫʣʴ SPCD2D55); 

- ʪʨʝʭʩʪʫʧʝʥʯʘʪʦʡ ʪʦʢʦʚʦʡ ʟʘʱʠʪʳ ʦʪ ʤʝʞʜʫʬʘʟʥʳʭ ʂɿ, ʜʚʫʭʩʪʫʧʝʥ-

ʯʘʪʦʡ ʪʦʢʦʚʦʡ ʟʘʱʠʪʳ ʦʪ ʦʜʥʦʬʘʟʥʳʭ ʟʘʤʳʢʘʥʠʡ ʥʘ ʟʝʤʣʶ ʠ ʟʘʱʠʪʳ ʦʪ 

ʥʝʩʠʤʤʝʪʨʠʯʥʦʡ ʨʘʙʦʪʳ (ʤʦʜʫʣʴ SPCJ4D28). 

ʋʩʪʨʦʡʩʪʚʦ SPAD346C ʦʪʥʦʩʠʪʩʷ ʢ ʨʘʟʨʷʜʫ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʘʚʪʦ-

ʤʘʪʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ, ʦʙʣʘʜʘʶʱʠʭ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʠ 

ʩʚʦʡʩʪʚʘʤʠ ʘʜʘʧʪʘʮʠʠ ʢ ʨʝʞʠʤʘʤ ʨʘʙʦʪʳ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. ɺʩʝʩʪʦʨʦʥʥʷʷ 

ʩʘʤʦʜʠʘʛʥʦʩʪʠʢʘ ʠ ʚʳʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʝʠʩʧʨʘʚʥʦʩʪʷʭ ʧʦʚʳʰʘʝʪ 

ʥʘʜʝʞʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚʘ. 

ɺʳʚʦʜʠʪʴʩʷ ʪʘʢʞʝ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥʘʭ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʦ ʧʘʨʘʤʝʪʨʘʭ ʥʘʩʪʨʦʡʢʠ ʟʘʱʠʪ. ʀʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʠʩʪʘʥʮʠʦʥ-

ʥʦ ʠʟʤʝʥʷʪʴ ʫʩʪʘʚʢʠ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ. 

ɺʳʧʦʣʥʷʶʪʩʷ ʠ ʜʨʫʛʠʝ ʬʫʥʢʮʠʠ. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ 

ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʈʠʩ. 35. ʆʥʘ ʩʦʜʝʨʞʠʪ ʯʝʪʳʨʝ ʙʣʦʢʘ. 

ɹʣʦʢ ʚʭʦʜʥʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʪʦʢʘ. ʅʘ ʚʭʦʜ ʵʪʦʛʦ 

ʙʣʦʢʘ ʜʦʜʘʝʪʩʷ ʧʝʨʝʤʝʥʥʳʡ ʪʦʢ ʦʪ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ 

ʊɸ1-ʊɸ4. ɽʛʦ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ ʪʦʢʘ ʚʳʧʦʣʥʷʶʪʩʷ ʥʘ ʥʦ-

ʤʠʥʘʣʴʥʳʡ ʪʦʢ 5 ɸ ʩ ʦʪʧʘʡʢʦʡ, ʧʦʟʚʦʣʷʶʱʝʡ ʧʦʜʢʣʶʯʘʪʴ ʥʘ ʥʦʤʠʥʘʣʴʥʳʡ 

ʪʦʢ 1 ɸ. ʆʥʠ ʧʨʦʠʟʚʦʜʷʪ ʛʘʣʴʚʘʥʠʯʝʩʢʦʝ ʨʘʟʜʝʣʝʥʠʝ ʮʝʧʝʡ ʫʩʪʨʦʡʩʪʚʘ ʦʪ 

ʮʝʧʝʡ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ ʠ ʧʨʝʦʙʨʘʟʫʶʪ ʚʭʦʜʥʳʝ ʩʠʛ-

ʥʘʣʳ ʜʦ ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʨʦʚʥʷ.  

ɹʣʦʢ ʚʭʦʜʦʚ/ʚʳʭʦʜʦʚ ʷʚʣʷʝʪʩʷ ʨʝʣʝʡʥʦ-ʢʦʥʪʘʢʪʥʳʤ ʤʦʜʫʣʝʤ, ʩʦ-

ʜʝʨʞʘʱʠʤ ʧʷʪʴ ʨʝʣʝ, ʧʨʠ ʩʨʘʙʘʪʳʚʘʥʠʠ ʢʦʪʦʨʳʭ ʧʦʷʚʣʷʶʪʩʷ ʜʠʩʢʨʝʪʥʳʝ 

ʩʠʛʥʘʣʳ BS1-BS5 ʥʘʩʪʨʦʡʢʠ ʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʛʨʘʤʤʥʳʤʠ 

ʬʫʥʢʮʠʷʤʠ ʟʘʱʠʪʥʳʭ ʦʪʢʣʶʯʝʥʠʡ. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʦʜʥʦ ʠʟ ʨʝʣʝ ʤʦʞʝʪ 

ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʛʘʟʦʚʘʷ ʟʘʱʠʪʘ.  

ɺʳʯʠʩʣʠʪʝʣʴʥʦ-ʣʦʛʠʯʝʩʢʠʡ ʙʣʦʢ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨ-

ʥʳʭ ʤʦʜʫʣʝʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʳʧʦʣʥʝʥʠʝ ʬʫʥʢʮʠʡ, ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʟʘ-

ʱʠʪ. ʅʘ ʚʭʦʜ ʙʣʦʢʘ ʧʦʜʘʶʪʩʷ ʩʠʛʥʘʣʳ ʩ ʚʳʭʦʜʘ ʙʣʦʢʘ ʚʭʦʜʥʳʭ ʠʟʤʝʨʠ-

ʪʝʣʴʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʪʦʢʘ ʠ ʩʠʛʥʘʣʳ BS1-BS5 ʦʪ ʙʣʦʢʘ ʚʭʦ-

ʜʦʚ/ʚʳʭʦʜʦʚ. ɺʳʯʠʩʣʠʪʝʣʴʥʦ-ʣʦʛʠʯʝʩʢʠʡ ʙʣʦʢ ʧʨʦʠʟʚʦʜʠʪ ʦʙʨʘʙʦʪʢʫ ʧʦ-

ʩʪʫʧʘʶʱʠʭ ʥʘ ʝʛʦ ʚʭʦʜ ʩʠʛʥʘʣʦʚ ʧʦ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʘʣʛʦʨʠʪʤʫ ʠ 

ʬʦʨʤʠʨʫʝʪ ʩʠʛʥʘʣʳ ʩʨʘʙʘʪʳʚʘʥʠʷ ʚʳʭʦʜʥʳʭ ʨʝʣʝ.  
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ɹʣʦʢ ʚʭʦʜʥrʭ 

ʠʟʤʝʨʠʪʝʣɹʥrʭ 

ʧʨʝʦʙʨʘʟʦʚʘ-

ʪʝʣʝʡ ʪʦʢʘ

TS4

TS3

TS2

TS1

SS4

SS3

SS2

SS1

IRF

ɹʣʦʢ ʚrʭʦʜʥrʭ 

ʨʝʣʝ

110

ɺr ʯʠʩʣʠʪʝʣɹʥʦ-

ʣʦʛʠʯʝʩʢʠʡ ʙʣʦʢ
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SPCD3D53

SPCD2D55

SPCJ4D28

TA1

TA2

TA3

TA4

T

Ɉ/ȹ

11 ʛʨ.

B
S

1
-B

S
5

ʈʝʣʝʡʥʦ-

ʢʦʥʪʘʢʪʥrʡ 

ʙʣʦʢ 

ʚʭʦʜʦʚ/

ʚrʭʦʜʦʚ

ʈʠʩ.35. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʨʝʣʝʡʥʦʡ ʟʘʱʠ-

ʪʳ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʪʠʧʘ SPAD346C 

 

ɺʳʯʠʩʣʠʪʝʣʴʥʦ-ʣʦʛʠʯʝʩʢʠʡ ʤʦʜʫʣʴ SPCD3D53 ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ 

ʜʚʫʭʩʪʫʧʝʥʯʘʪʦʡ ʧʨʦʜʦʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʪʦʢʦʚʦʡ ʟʘʱʠʪʳ. ɽʝ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʦʪʣʠʯʠʝ ʦʪ ʟʘʱʠʪʳ, ʠʩʧʦʣʴʟʫʶʱʝʡ ʘʥʘʣʦʛʦʚʳʝ ʨʝʣʝ, ʩʦ-

ʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʦʙʣʘʜʘʝʪ ʩʚʦʡʩʪʚʦʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʩʨʘʚʥʠʚʘʥʠʷ ʪʦʢʦʚ 

ʚ ʧʣʝʯʘʭ ʟʘʱʠʪʳ ʧʨʠ ʠʭ ʦʪʥʦʰʝʥʠʠ ʦʪ 0,4 ʜʦ 1,5 ʠ ʧʨʦʠʟʚʦʜʠʪ ʢʦʤʧʝʥʩʘ-

ʮʠʶ ʩʜʚʠʛʘ ʬʘʟ ʚʪʦʨʠʯʥʳʭ ʬʘʟʥʳʭ ʪʦʢʦʚ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ 

ʪʦʢʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʛʨʫʧʧʳ ʩʦʝʜʠ-

ʥʝʥʠʷ ʦʙʤʦʪʦʢ ʟʘʱʠʱʘʝʤʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʠʥʘʢʦʚʫʶ 

ʩʭʝʤʫ ʩʦʝʜʠʥʝʥʠʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʢʘʢ ʩ 

ʚʳʩʰʝʡ, ʪʘʢ ʠ ʩ ʥʠʟʰʝʡ ʩʪʦʨʦʥʳ (ʈʠʩ. 35) ʠ ʥʝ ʫʯʠʪʳʚʘʪʴ ʩʦʩʪʘʚʣʷʶʱʠʝ 

ʪʦʢʘ ʥʝʙʘʣʘʥʩʘ I"'ʥʙ. ʠ I"ʥʙ.ʨʧʥ, ʪʘʢ ʢʘʢ ʦʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ. 

ɺ ʤʘʢʩʠʤʘʣʴʥʦʤ ʨʘʩʯʝʪʥʦʤ ʪʦʢʝ ʥʝʙʘʣʘʥʩʘ Iʥʙ.ʨʘʩʯ.max ʩʦʭʨʘʥʷʝʪʩʷ 

ʪʦʣʴʢʦ ʩʦʩʪʘʚʣʷʶʱʘʷ Iǋʥʙ., ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʧʦʛʨʝʰʥʦʩʪʷʤʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ. ʊʝʤ ʩʘʤʳʤ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʳʰʘʪʴ ʯʫʚ-

ʩʪʚʠʪʝʣʴʥʦʩʪʴ ʟʘʱʠʪʳ, ʘ ʜʣʷ ʦʪʩʪʨʦʡʢʠ ʦʪ Iǋʥʙ. ʧʨʠʤʝʥʷʝʪʩʷ ʪʦʨʤʦʞʝʥʠʝ 
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ʧʨʠ ʚʥʝʰʥʠʭ ʂɿ. ɼʣʷ ʦʪʩʪʨʦʡʢʠ ʦʪ ʙʨʦʩʢʘ ʪʦʢʘ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ ʚʪʦʨʘʷ 

ʩʪʫʧʝʥʴ ʟʘʱʠʪʳ ʠʤʝʝʪ ʙʣʦʢʠʨʦʚʢʫ ʧʦ ʚʪʦʨʦʡ ʛʘʨʤʦʥʠʢʝ ʪʦʢʘ. 

ʇʝʨʚʘʷ ʛʨʫʙʘʷ ʩʪʫʧʝʥʴ ʟʘʱʠʪʳ ʘʥʘʣʦʛʠʯʥʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʪʦʢʦ-

ʚʦʡ ʦʪʩʝʯʢʝ, ʝʝ ʪʦʢ ʩʨʘʙʘʪʳʚʘʥʠʷ Iʩʟ ʧʨʠʥʷʪʦ ʦʙʦʟʥʘʯʘʪʴ ʢʘʢ 3ȹI >>. ʆʥ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʥʷʪ ʨʘʚʥʳʤ (5...30)Iʪ.ʥʦʤ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪʩʪʨʦʡʢʦʡ ʟʘʱʠʪʳ 

ʦʪ ʙʨʦʩʢʘ ʪʦʢʘ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ. ɺʨʝʤʷ ʩʨʘʙʘʪʳʚʘʥʠʷ ʥʝ ʙʦʣʝʝ 40 ʤʩ. 

ɺʪʦʨʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʘʷ ʩʪʫʧʝʥʴ ʟʘʱʠʪʳ ʢʨʦʤʝ ʙʣʦʢʠʨʦʚʢʠ ʧʦ ʚʪʦʨʦʡ 

ʛʘʨʤʦʥʠʢʝ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʙʨʦʩʢʝ ʪʦʢʘ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ, 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʛʨʫʙʣʷʝʪʩʷ ʧʨʠ ʚʥʝʰʥʠʭ ʂɿ. ʇʦʵʪʦʤʫ ʝʝ ʥʘʯʘʣʴʥʳʡ ʪʦʢ 

ʩʨʘʙʘʪʳʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʦʙʦʟʥʘʯʘʝʪʩʷ ʢʘʢ 3ȹI >, ʧʨʠʥʠʤʘʝʪʩʷ ʥʝ ʙʦʣʝʝ 

0,5Iʪ.ʥʦʤ, ʚʨʝʤʷ ʩʨʘʙʘʪʳʚʘʥʠʷ ʥʝ ʧʨʝʚʳʰʘʝʪ 45 ʤʩ. ɿʘʱʠʪʘ ʠʤʝʝʪ ʪʘʢʞʝ 

ʙʣʦʢʠʨʦʚʢʫ ʧʦ ʧʷʪʦʡ ʛʘʨʤʦʥʠʢʝ ʪʦʢʘ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ. ʆʥʘ ʠʩʢʣʶʯʘʝʪ ʩʨʘ-

ʙʘʪʳʚʘʥʠʝ ʟʘʱʠʪʳ ʚ ʩʣʫʯʘʝ ʫʚʝʣʠʯʝʥʠʷ ʪʦʢʘ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ ʚʩʣʝʜʩʪʚʠʝ 

ʧʦʚʳʰʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʟʘʞʠʤʘʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. 

ɺʳʯʠʩʣʠʪʝʣʴʥʦ-ʣʦʛʠʯʝʩʢʠʡ ʤʦʜʫʣʴ SPCD2D55 ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʥʫ-

ʣʝʚʦʤʫ ʧʨʦʚʦʜʫ ʪʨʝʭ ʬʘʟ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ ʊɸ1 ʠ ʢ 

ʦʜʥʦʤʫ ʠʟ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʥʝʡʪʨʘʣʠ ʟʘʱʠʱʘʝʤʦʛʦ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ (ʥʘ ʩʭʝʤʝ ʨʠʩ. 35 ï ʵʪʦ ʊɸ3). ʇʨʠ ʟʘʟʝʤʣʝʥʥʦʡ ʥʝʡʪʨʘʣʠ 

ʤʦʜʫʣʴ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʢʘʢ ʧʨʦʜʦʣʴʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʪʦʢʦʚʘʷ ʟʘʱʠʪʘ 

ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʙʤʦʪʢʠ ʚʳʩʰʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʪʨʘʥʩʬʦʨʤʘʪʦ-

ʨʘ, ʘ ʧʨʠ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ï ʢʘʢ ʜʚʫʭʩʪʫʧʝʥʯʘʪʘʷ ʪʦʢʦʚʘʷ ʟʘʱʠʪʘ ʥʫʣʝʚʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ɺ ʧʨʦʜʦʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʝ ʧʨʝʜʫʩʤʘʪ-

ʨʠʚʘʶʪʩʷ ʪʦʨʤʦʞʝʥʠʝ, ʚʳʜʝʨʞʢʘ ʚʨʝʤʝʥʠ ʠ ʙʣʦʢʠʨʦʚʢʘ ʦʪ ʚʪʦʨʦʡ ʛʘʨʤʦ-

ʥʠʢʠ ʪʦʢʘ ʚ ʥʝʡʪʨʘʣʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. 

ɺʳʯʠʩʣʠʪʝʣʴʥʦ-ʣʦʛʠʯʝʩʢʠʡ ʤʦʜʫʣʴ SPCJ4D28 ʧʨʦʛʨʘʤʤʥʦ ʨʝʘʣʠʟʫ-

ʝʪ ʪʨʝʭʩʪʫʧʝʥʯʘʪʫʶ ʪʦʢʦʚʫʶ ʟʘʱʠʪʫ ʦʪ ʤʝʞʜʫʬʘʟʥʳʭ ʂɿ, ʜʚʫʭʩʪʫʧʝʥʯʘ-

ʪʫʶ ʪʦʢʦʚʫʶ ʟʘʱʠʪʫ ʦʪ ʦʜʥʦʬʘʟʥʳʭ ʟʘʤʳʢʘʥʠʡ ʥʘ ʟʝʤʣʶ ʠ ʟʘʱʠʪʫ ʦʪ 

ʥʝʩʠʤʤʝʪʨʠʯʥʳʭ ʨʝʞʠʤʦʚ. 

ʊʨʝʭʩʪʫʧʝʥʯʘʪʘʷ ʪʦʢʦʚʘʷ ʟʘʱʠʪʘ ʦʪ ʤʝʞʜʫʬʘʟʥʳʭ ʂɿ ʠʤʝʝʪ ʩʣʝʜʫʶ-

ʱʠʝ ʫʩʪʘʚʢʠ ʩʨʘʙʘʪʳʚʘʥʠʷ ʧʦ ʪʦʢʫ ʠ ʚʨʝʤʝʥʠ: 

ʧʝʨʚʘʷ ʩʪʫʧʝʥʴ ï ʪʦʢʦʚʘʷ ʦʪʩʝʯʢʘ, ʝʝ ʫʩʪʘʚʢʠ ʩʨʘʙʘʪʳʚʘʥʠʷ 

ʥʦʤ

I

ʩʟ III )40...5,0()( >>>= , ct )30...04,0(>>>= ; 

ʚʪʦʨʘʷ ʩʪʫʧʝʥʴ ð ʪʦʢʦʚʘʷ ʦʪʩʝʯʢʘ ʩ ʚʳʜʝʨʞʢʦʡ ʚʨʝʤʝʥʠ 

ʥʦʤ

II

ʩʟ III )40...5,0()( >>= , ct )30...04,0(>>= ; 

ʪʨʝʪʴʷ ʩʪʫʧʝʥʴ ð ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʦʢʦʚʘʷ ʟʘʱʠʪʘ ʠʤʝʝʪ 

ʥʦʤ

III

ʩʟ III )5...5,0()( >=  

ʠ ʟʘʚʠʩʠʤʫʶ ʠʣʠ ʥʝʟʘʚʠʩʠʤʫʶ ʦʪ ʪʦʢʘ ʚʳʜʝʨʞʢʫ ʚʨʝʤʝʥʠ. ɿʜʝʩʴ Iʥʦʤ=1 ʠʣʠ 

5ɸ. 

ɼʣʷ ʜʚʫʭʩʪʫʧʝʥʯʘʪʦʡ ʪʦʢʦʚʦʡ ʟʘʱʠʪ rʦʪ ʦʜʥʦʬʘʟʥʳʭ ʟʘʤʳʢʘʥʠʡ ʥʘ 

ʟʝʤʣʶ. ɺʦʟʜʝʡʩʪʚʫʶʱʝʡ ʚʝʣʠʯʠʥʦʡ ʟʘʱʠʪʳ ʷʚʣʷʝʪʩʷ ʪʦʢ ʥʫʣʝʚʦʡ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦʩʪʠ. ɽʝ ʫʩʪʘʚʢʠ ʩʨʘʙʘʪʳʚʘʥʠʷ ʧʦ ʪʦʢʫ ʠ ʚʨʝʤʝʥʠ ʩʣʝʜʫʶʱʠʝ: 
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ʧʝʨʚʘʷ (ʚʪʦʨʘʷ) ʩʪʫʧʝʥʴ - ʪʦʢʦʚʘʷ ʦʪʩʝʯʢʘ ʠʣʠ ʪʦʢʦʚʘʷ ʦʪʩʝʯʢʘ ʩ ʚʳ-

ʜʝʨʞʢʦʡ ʚʨʝʤʝʥʠ, ʝʝ ʫʩʪʘʚʢʠ 

ʥʦʤIII )10...01,0()( 00 =>>> , ct )300...05,0(0 = ; 

ʪʨʝʪʴʷ ʩʪʫʧʝʥʴ ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʦʢʦʚʘʷ ʟʘʱʠʪʘ, ʝʝ ʪʦʢ ʩʨʘʙʘʪʳʚʘʥʠʷ 

ʥʦʤII )8,0...1,0(0 >= , ʘ ʚʳʜʝʨʞʢʘ ʚʨʝʤʝʥʠ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʥʝʟʘʚʠʩʠʤʦʡ, ʪʦʢ 

ʠ ʟʘʚʠʩʠʤʦʡ ʦʪ ʪʦʢʘ. ɿʜʝʩʴ Iʥʦʤ=0,2 ʠʣʠ 1ɸ. 

ɿʘʱʠʪʘ ʦʪ ʥʝʩʠʤʤʝʪʨʠʯʥʳʭ ʨʝʞʠʤʦʚ. ɽʝ ʫʩʪʘʚʢʘ ʧʦ ʪʦʢʫ ȹI ʦʧʨʝʜʝ-

ʣʷʝʪʩʷ ʧʦ ʨʘʟʥʦʩʪʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ Iʬ.max ʠ ʤʠʥʠʤʘʣʴʥʦʛʦ Iʬ.min ʬʘʟʥʳʭ ʪʦ-

ʢʦʚ, ʦʪʥʝʩʝʥʥʦʡ ʢ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʪʦʢʫ, ʪ.ʝ.: 

ʥʦʤ

ʬ

ʬʬ
I

I

II
I )1...1,0(

max.

min.max.
=

-
=D  

ʘ ʚʳʜʝʨʞʢʘ ʚʨʝʤʝʥʠ tȹ=1.. .30 ʩ. 

ɺʳʯʠʩʣʠʪʝʣʴʥʦ-ʣʦʛʠʯʝʩʢʠʡ ʙʣʦʢ ʚʳʜʘʝʪ ʩʠʛʥʘʣʳ ʚʳʭʦʜʥʦʡ ʠʥʬʦʨ-

ʤʘʮʠʠ SSI-SS4 ʠ ʦʪʢʣʶʯʘʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʷ TS1-TS4. 

ɹʣʦʢ ʚʳʭʦʜʥʳʭ ʨʝʣʝ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʨʠʝʤ ʩʠʛʥʘʣʦʚ ʦʪ ʚʳʯʠʩʣʠʪʝʣʴ-

ʥʦ-ʣʦʛʠʯʝʩʢʦʛʦ ʙʣʦʢʘ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʨʘʙʘʪʳʚʘʥʠʷ ʨʝʣʝ. ʄʠʢʨʦʧʨʦʮʝʩ-

ʩʦʨʥʘʷ ʯʘʩʪʴ ʫʩʪʨʦʡʩʪʚʘ ʧʨʦʠʟʚʦʜʠʪ ʧʦʩʪʦʷʥʥʳʡ ʢʦʥʪʨʦʣʴ ʩʦʩʪʦʷʥʠʷ ʚʳ-

ʭʦʜʥʳʭ ʨʝʣʝ. 

ɹʣʦʢ ʧʠʪʘʥʠʷ (ʥʘ ʩʭʝʤʝ ʥʝ ʧʦʢʘʟʘʥ) ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʳʡ ʫʨʦ-

ʚʝʥʴ ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʙʣʦʢʦʚ ʫʩʪʨʦʡʩʪʚʘ. ʆʥ 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʘʙʦʪʳ ʦʪ ʧʦʩʪʦʷʥʥʦʛʦ ʠʣʠ ʚʳʧʨʷʤʣʝʥʥʦʛʦ ʧʝʨʝʤʝʥʥʦʛʦ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʪʦʢʘ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʡ ʫʨʦʚʝʥʴ ʥʘʧʨʷʞʝ-

ʥʠʷ Ñ12ɺ; Ñ24ɺ. ʂʨʦʤʝ ʫʢʘʟʘʥʥʳʭ ʙʣʦʢʦʚ, ʫʩʪʨʦʡʩʪʚʘ SPAD346C ʩʦʜʝʨ-

ʞʠʪ ʠ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ, ʥʘʧʨʠʤʝʨ, ʧʝʨʝʜʘʪʯʠʢ ʠ ʧʨʠʝʤʥʠʢ ʚʦʣʦʢʦʥʥʦ-

ʦʧʪʠʯʝʩʢʦʡ ʣʠʥʠʠ ʩʚʷʟʠ. 

2. ɸʚʪʦʤʘʪʠʢʘ ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ 

 
2.1. ʋʩʪʨʦʡʩʪʚʘ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʧʦʜ ʥʘʛʨʫʟ-

ʢʦʡ (ʈʇʅ) 

ʅʦʨʤʘʣʴʥʘʷ ʨʘʙʦʪʘ ʧʦʪʨʝʙʠʪʝʣʝʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʤ ʥʘʧʨʷʞʝʥʠʠ. ʇʨʠ ʥʘʣʠʯʠʠ ʥʘ ʧʦʜʩʪʘʥʮʠʷʭ ʠ ʪʨʘʥʩʬʦʨ-

ʤʘʪʦʨʥʳʭ ʧʫʥʢʪʘʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ, ʩʥʘʙʞʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚʘʤʠ ʜʣʷ ʨʝʛʫ-

ʣʠʨʦʚʘʥʠʷ ʧʦʜ ʥʘʛʨʫʟʢʦʡ (ʋʈʇʅ), ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʨʝʛʫʣʠʨʦʚʘʪʴ ʥʘʧʨʷʞʝʥʠʝ ʧʫʪʝʤ ʧʝʨʝʢʣʶʯʝʥʠʷ ʯʠʩʣʘ ʚʠʪʢʦʚ ʦʜʥʦʡ ʠʟ ʦʙ-

ʤʦʪʦʢ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʙʝʟ ʝʛʦ ʦʪʢʣʶʯʝʥʠʷ. ʆʙʳʯʥʦ ʧʝʨʝʢʣʶʯʘʶʱʝʝ 

ʫʩʪʨʦʡʩʪʚʦ ʨʘʩʧʦʣʘʛʘʶʪ ʥʘ ʩʪʦʨʦʥʝ ɺʅ. 

ʊʨʘʥʩʬʦʨʤʘʪʦʨ ʩ ʋʈʇʅ ʧʦʩʪʘʚʣʷʝʪʩʷ ʟʘʚʦʜʘʤʠ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ 

ʨʝʛʫʣʷʪʦʨʦʤ ʥʘʧʨʷʞʝʥʠʷ (ɸʈʅʊ). ʉʦʚʤʝʩʪʥʦ ʩ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʤ ɸʈʅʊ 

ʦʙʨʘʟʫʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʘʥʩ-
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ʬʦʨʤʘʮʠʠ. ʆʩʥʦʚʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʨʝʛʫ-

ʣʠʨʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ: 

ï ʩʪʫʧʝʥʴ ʨʝʛʫʣʠʨʦʚʘʥʠʷ Uʩʪ ï ʥʘʧʨʷʞʝʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʦʪʚʝʪʚʣʝ-

ʥʠʷʤʠ ʦʙʤʦʪʢʠ, ʚʳʨʘʞʝʥʥʦʝ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʝʝ ʥʦʤʠʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ; 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ Uʩʪ = 1,25é2,5%; 

ï ʟʦʥʘ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ȹUʥʯ ï ʥʝʢʦʪʦʨʳʡ ʜʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʷ 

ʥʘʧʨʷʞʝʥʠʡ, ʧʨʠ ʢʦʪʦʨʦʤ ʥʝ ʩʨʘʙʘʪʳʚʘʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʨʝʛʫʣʷʪʦʨ; ʟʦʥʫ 

ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚʳʨʘʞʘʶʪ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʤʠʥʘʣʴʥʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ; ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʠʟʣʠʰʥʠʭ ʩʨʘʙʘʪʳʚʘʥʠʡ ʨʝʛʫʣʷʪʦʨʘ ʟʦʥʘ ʥʝ-

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʜʦʣʞʥʘ ʙʳʪʴ ʙʦʣʴʰʝ ʩʪʫʧʝʥʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʪ.ʝ. 

ȹUʥʯ>Uʩʪ (ʩʪʫʧʝʥʴ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 

1,78%, ʪ.ʝ. 1,78Ŀ115/100=2,047 ʢɺ); 

ï ʪʦʯʥʦʩʪʴ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ï ʧʦʢʘʟʘʪʝʣʴ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʳʡ ʠʟʤʝʥʝʥʠ-

ʝʤ ʥʘʧʨʷʞʝʥʠʷ, ʨʘʚʥʳʤ ʧʦʣʦʚʠʥʝ ʟʦʥʳ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ; 

ï ʚʳʜʝʨʞʢʘ ʚʨʝʤʝʥʠ ï ʧʘʨʘʤʝʪʨ, ʠʩʢʣʶʯʘʶʱʠʡ ʜʝʡʩʪʚʠʝ ʨʝʛʫʣʷʪʦʨʘ 

ʧʨʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʭ ʦʪʢʣʦʥʝʥʠʷʭ ʥʘʧʨʷʞʝʥʠʷ; 

ï ʫʩʪʘʚʢʘ ʨʝʛʫʣʷʪʦʨʘ ï ʥʘʧʨʷʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʜʦʣʞʝʥ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʨʝʛʫʣʷʪʦʨ. 

ʇʨʦʮʝʩʩ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥ ʥʘ ʈʠʩ. 36. 

ʅʝ ʩʤʦʪʨʷ ʥʘ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʳʧʦʣʥʝʥʠʷ, ʨʝʛʫʣʷʪʦʨʳ ʥʘʧʨʷʞʝʥʠʷ ʤʦ-

ʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʝʜʠʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʭʝʤʦʡ, ʠʟʦʙʨʘʞʝʥʥʦʡ ʥʘ 

ʈʠʩ. 37., ʩʦʜʝʨʞʘʱʝʡ ʪʨʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʯʘʩʪʠ: ʠʟʤʝʨʠʪʝʣʴʥʫʶ ʀʏ, ʣʦ-

ʛʠʯʝʩʢʫʶ ʃʏ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʫʶ ʀʩʏ.  

ʍʘʨʘʢʪʝʨʥʳʤ ʵʣʝʤʝʥʪʦʤ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʷʚʣʷʝʪʩʷ ʵʣʝʤʝʥʪ 

ʚʩʪʨʝʯʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʕɺʈ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʩʪʘʪʠʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʫ ʨʝʛʫʣʷʪʦʨʘ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʫ ʧʦʪʨʝ-

ʙʠʪʝʣʷ ʥʘ ʟʘʜʘʥʥʦʤ ʫʨʦʚʥʝ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʢʘ ʥʘʛʨʫʟʢʠ.  
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ʈʠʩ. 36. ʇʨʦʮʝʩʩ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʥʘʧʨʷʞʝʥʠʷ 

1,5 ï ʛʨʘʥʠʮʳ ʟʦʥʳ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ; 2,4 ï ʥʘʧʨʷʞʝʥʠʝ ʚʦʟʚʨʘʪʘ; 3 ï ʫʩʪʘʚʢʘ 

ʨʝʛʫʣʷʪʦʨʘ; t1 ï ʚʳʜʝʨʞʢʘ ʚʨʝʤʝʥʠ ʨʝʛʫʣʷʪʦʨʘ; t2 ï ʚʨʝʤʷ ʜʝʡʩʪʚʠʷ ʧʨʠʚʦʜʥʦʛʦ 
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ʤʝʭʘʥʠʟʤʘ; mn ï ʩʢʘʯʢʦʦʙʨʘʟʥʦʝ ʧʝʨʝʢʣʶʯʝʥʠʝ ʩʪʫʧʝʥʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ; t3 ï  

ʚʨʝʤʷ ʦʪʢʣʦʥʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʝʨʝʢʣʶʯʝʥʠʷ 

 

ʀʟʤʝʨʠʪʝʣʴʥʳʡ ʦʨʛʘʥ ʥʘʧʨʷʞʝʥʠʷ ʀʆʅ ʩʦʜʝʨʞʠʪ ʵʣʝʤʝʥʪ ʩʨʘʚʥʝ-

ʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʕʉ ʠ ʫʩʠʣʠʪʝʣʷ ɸ1 ʠ ɸ2 ʩ ʨʝʣʝʡʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ.  
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ʈʠʩ. 37. ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʪʨʘʥʩ-

ʬʦʨʤʘʪʦʨʘ 

 

ʃʦʛʠʯʝʩʢʘʷ ʯʘʩʪʴ ʩʦʜʝʨʞʠʪ ʵʣʝʤʝʥʪ ʚʳʜʝʨʞʢʠ ʚʨʝʤʝʥʠ ʕɺ ʠ ʵʣʝ-

ʤʝʥʪʳ ʀʃʀ, ʀ. ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʨʘʬʠʢʘ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʧʦʜ-

ʩʪʘʥʮʠʠ ʫʩʪʘʚʢʘ ʧʦ ʚʨʝʤʝʥʠ ʧʦʜʥʠʤʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ t1 = 1é5ʤʠʥ. ʕʣʝʤʝʥ-

ʪʳ ʀʃʀ, ʀ ʚʳʧʦʣʥʷʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ, ʦʙʝʩʧʝʯʠ-

ʚʘʶʱʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʨʝʛʫʣʷʪʦʨʘ ʚ ʮʝʣʦʤ. 

ʀʩʧʦʣʥʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʩʦʜʝʨʞʠʪ ʨʝʣʝ KL1 ʠ KL2, ʧʨʠ ʩʨʘʙʘʪʳʚʘʥʠʠ 

ʢʦʪʦʨʳʭ ʩʦʟʜʘʶʪʩʷ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʠʚʦʜ ʚʳʢʣʶʯʘʪʝʣʷ ʦʪʚʝʪʚʣʝʥʠʡ. 

ʅʘʠʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʭ ʠʟ ʠʟʚʝʩʪʥʳʭ ʨʝʛʫʣʷʪʦʨʦʚ, ʚʳʧʦʣʥʝʥʥʳʭ ʥʘ 

ʦʩʥʦʚʝ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʵʣʝʤʝʥʪʦʚ, ʷʚʣʷʝʪʩʷ ɸʈʊ-1ʅ. 

2.2. ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʦʚʪʦʨʥʦʝ ʚʢʣʶʯʝʥʠʝ 

ʅʘ ʦʜʥʦʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʭ ʧʦʜʩʪʘʥʮʠʷʭ ʩ ʦʜʥʦʩʪʦʨʦʥʥʠʤ ʧʠʪʘʥʠʝʤ 

ʧʨʠ ʦʪʢʣʶʯʝʥʠʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ ʧʨʝʢʨʘʱʘʝʪʩʷ. ɼʣʷ 

ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘ-

ʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʦʚʪʦʨʥʦʝ ʚʢʣʶʯʝʥʠʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʤʦʱʥʦʩʪʴʶ 

ʙʦʣʝʝ 1ʄɺɸ ʧʦʩʣʝ ʝʛʦ ʘʚʘʨʠʡʥʦʛʦ ʦʪʢʣʶʯʝʥʠʷ. ʇʫʩʢ ʫʩʪʨʦʡʩʪʚʘ ɸʇɺ 

ʦʙʳʯʥʦ ʚʳʧʦʣʥʷʝʪʩʷ ʪʘʢ, ʯʪʦʙʳ ʥʝ ʜʦʧʫʩʢʘʪʴ ʚʢʣʶʯʝʥʠʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 
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ʧʨʠ ʚʥʫʪʨʝʥʥʠʭ ʧʦʚʨʝʞʜʝʥʠʷʭ, ʢʦʪʦʨʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʩʘʤʦʫʩʪʨʘʥʷʶʪʩʷ. 

ʇʨʠ ʚʩʝʭ ʚʥʫʪʨʝʥʥʠʭ ʧʦʚʨʝʞʜʝʥʠʷʭ, ʢʘʢ ʫʢʘʟʳʚʘʣʦʩʴ, ʩʨʘʙʘʪʳʚʘʝʪ ʩʠʛ-

ʥʘʣʴʥʳʡ ʵʣʝʤʝʥʪ ʛʘʟʦʚʦʛʦ ʨʝʣʝ. ʇʦʵʪʦʤʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʫʩʢ ʫʩʪʨʦʡʩʪʚʘ 

ɸʇɺ ʧʨʦʠʟʚʦʜʠʪʴ ʧʨʠ ʚʩʝʭ ʘʚʘʨʠʡʥʳʭ ʦʪʢʣʶʯʝʥʠʷʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ, ʥʦ 

ʟʘʧʨʝʱʘʪʴ ʝʛʦ ʧʦʚʪʦʨʥʦʝ ʚʢʣʶʯʝʥʠʝ ʧʨʠ ʩʨʘʙʘʪʳʚʘʥʠʠ ʩʠʛʥʘʣʴʥʦʛʦ ʵʣʝ-

ʤʝʥʪʘ ʛʘʟʦʚʦʛʦ ʨʝʣʝ. ʇʨʠ ʜʝʡʩʪʚʠʠ ʋɸʇɺ ʚʚʦʜʠʪʴʩʷ ʥʝʢʦʪʦʨʦʝ ʟʘʤʝʜʣʝ-

ʥʠʝ, ʠʩʢʣʶʯʘʶʱʝʝ ʧʦʚʪʦʨʥʦʝ ʚʢʣʶʯʝʥʠʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʧʨʠ ʚʥʫʪʨʝʥʥʠʭ 

ʢ.ʟ., ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ ʙʫʨʥʳʤ ʛʘʟʦʦʙʨʘʟʦʚʘʥʠʝʤ, ʢʦʛʜʘ ʦʪʢʣʶʯʘʶʱʠʡ 

ʵʣʝʤʝʥʪ ʛʘʟʦʚʦʛʦ ʨʝʣʝ ʩʨʘʙʘʪʳʚʘʝʪ ʨʘʥʴʰʝ, ʯʝʤ ʩʨʘʙʘʪʳʚʘʝʪ ʝʛʦ ʩʠʛʥʘʣʴ-

ʥʳʡ ʵʣʝʤʝʥʪ. ɺ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʜʦʧʫʩʢʘʝʪʩʷ ʜʝʡʩʪʚʠʝ ʋɸʇɺ ʠ ʧʨʠ ʦʪ-

ʢʣʶʯʝʥʠʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʟʘʱʠʪʦʡ ʦʪ ʚʥʫʪʨʝʥʥʠʭ ʧʦʚʨʝʞʜʝʥʠʡ. 

2.3. ʋʩʪʨʦʡʩʪʚʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʚʢʣʶʯʝʥʠʷ ʨʝʟʝʨʚʘ 

ʋʩʪʨʦʡʩʪʚʘ ɸɺʈ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʨʝʟʝʨʚʥʳʭ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ. ʉʭʝʤʳ ʧʦʜʩʪʘʥʮʠʡ ʦʙʳʯʥʦ ʚʳʧʦʣʥʷʶʪʩʷ ʪʘʢ, ʯʪʦ ʧʨʠ 

ʥʘʣʠʯʠʠ ʜʚʫʭ ʠ ʙʦʣʝʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʰʠʥʳ ʥʠʟʰʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʝʢʮʠ-

ʦʥʠʨʫʶʪʩʷ. ʂʘʞʜʳʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʩʝʢʮʠʠ ʰʠʥ. ɺ ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ ʩʝʢʮʠʦʥʥʳʡ ʚʳʢʣʶʯʘʪʝʣʴ ʦʪʢʣʶʯʝʥ.ʚ 

ʪʘʢʦʡ ʩʭʝʤʝ ʧʨʠ ʘʚʘʨʠʡʥʦʤ ʦʪʢʣʶʯʝʥʠʠ ʦʜʥʦʛʦ ʠʟ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʵʣʝʢ-

ʪʨʦʩʥʘʙʞʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʝʡ ʩʦʭʨʘʥʷʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤʫ 

ʚʢʣʶʯʝʥʠʶ ʩʝʢʮʠʦʥʥʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ ʫʩʪʨʦʡʩʪʚʦʤ ɸɺʈ. ʀʟ-ʟʘ ʦʩʪʘʪʦʯʥʦ-

ʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʰʠʥʘʭ, ʧʦʜʜʝʨʞʠʚʘʝʤʦʛʦ ʩʠʥʭʨʦʥʥʳʤʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝ-

ʣʷʤʠ ʠ ʢʦʤʧʝʥʩʘʪʦʨʘʤʠ, ʤʠʥʠʤʘʣʴʥʳʡ ʧʫʩʢʦʚʦʡ ʦʨʛʘʥ ʥʘʧʨʷʞʝʥʠʷ ʜʝʡ-

ʩʪʚʫʝʪ ʩ ʟʘʤʝʜʣʝʥʠʝʤ, ʜʦʩʪʠʛʘʶʱʠʤ tɸɺʈ = 1ʩ ʠ ʚʳʰʝ. 
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ʇʈʀʃʆɾɽʅʀɽ IV 

1. ʇʨʠʤʝʨ ʨʘʩʯʝʪʘ ʟʘʱʠʪʳ ʚʳʩʦʢʦʚʦʣʴʪʥʦʛʦ ʘʩʠʥʭʨʦʥʥʦʛʦ 
ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ 

ɺʳʙʨʘʪʴ ʪʠʧʳ ʟʘʱʠʪ ʠ ʦʧʨʝʜʝʣʠʪʴ ʠʭ ʫʩʪʘʚʢʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʛʠʜ-

ʨʦʥʘʩʦʩʘ ʧʦ ʜʘʥʥʳʤ: Uɼ.ʥʦʤ= 6 ʢɺ; ʈɼ.ʥʦʤ = 400 ʢɺʪ; Iɼ.ʥʦʤ = 48,4 ɸ; kʇ = 5,1; 

ʊʊ ʩ nʊ = 150/5 ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʬʘʟʘʭ ɸ ʠ ʉ; ʪʦʢ ʪʨʝʭʬʘʟʥʦʛʦ ʢ.ʟ. ʥʘ ʰʠʥʘʭ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʩʦʙʩʪʚʝʥʥʳʭ ʥʫʞʜ (ʈʋʉʅ) Iʢ
(3) = 13000 ɸ; 

ʪʦʢ ʟʘʤʳʢʘʥʠʷ ʥʘ ʟʝʤʣʶ ʚ ʈʋʉʅ Iʟ.< 10 ɸ. 

ʈʝʰʝʥʠʝ. ʇʦ ʪʝʭʥʦʣʦʛʠʠ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʴ ʷʚʣʷʝʪʩʷ ʥʝʦʪʚʝʪʩʪʚʝʥ-

ʥʳʤ. ʉʦʛʣʘʩʥʦ ʇʋʕ ʥʘ ʪʘʢʠʭ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷʭ ʤʦʱʥʦʩʪʴʶ ʤʝʥʝʝ 2000 

ʢɺʪ ʧʨʠʤʝʥʷʶʪ ʦʜʥʦʨʝʣʝʡʥʫʶ ʜʚʫʭʬʘʟʥʫʶ ʪʦʢʦʚʫʶ ʟʘʱʠʪʫ ʙʝʟ ʚʳʜʝʨʞʢʠ 

ʚʨʝʤʝʥʠ (ʦʪʩʝʯʢʫ), ʦʪʩʪʨʦʝʥʥʫʶ ʧʦ ʪʦʢʫ ʦʪ ʪʦʢʦʚ ʩʘʤʦʟʘʧʫʩʢʘ, ʠ ʟʘʱʠʪʫ ʦʪ 

ʧʝʨʝʛʨʫʟʢʠ, ʦʪʩʪʨʦʝʥʥʫʶ ʦʪ ʪʦʢʦʚ ʩʘʤʦʟʘʧʫʩʢʘ ʧʦ ʚʨʝʤʝʥʠ (ʈʠʩ. 38, ʘ). 

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʪʦʢʝ ʟʘʤʳʢʘʥʠʷ ʥʘ ʟʝʤʣʶ ʙʦʣʝʝ 10 A ʧʨʠʤʝʥʷʶʪ ʪʦʢʦʚʫʶ 

ʟʘʱʠʪʫ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʙʝʟ ʚʳʜʝʨʞʢʠ ʚʨʝʤʝʥʠ, ʩʦʩʪʦʷʱʫʶ ʠʟ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʪʦʢʘ ʥʫʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʪʠʧʘ ʊɿʃ ʠ ʨʝʣʝ ʪʠʧʘ 

ʈʊ-40/0,2, ʈʊɿ-51 (ʨʝʣʝ 1, 2 ʈʠʩ. 38). ʆʜʥʦʣʠʥʝʡʥʘʷ ʩʭʝʤʘ ʟʘʱʠʪʳ (ʪʦʢʦʚʘʷ 

ʦʪʩʝʯʢʘ) ʚʢʣʶʯʘʝʪʩʷ ʥʘ ʨʘʟʥʦʩʪʴ ʚʪʦʨʠʯʥʳʭ ʪʦʢʦʚ (ʦʙʳʯʥʦ ʬʘʟ ɸ ʠ ʉ). 

 
ʈʠʩ. 38. ʉʭʝʤʳ ʩʦʝʜʠʥʝʥʠʡ ʊʊ ʠ ʨʝʣʝ ʟʘʱʠʪ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ:      

ʘ) - ʦʜʥʦʨʝʣʝʡʥʘʷ ʜʚʫʭʬʘʟʥʘʷ; ʙ) ï ʜʚʫʭʨʝʣʝʡʥʘʷ ʜʚʫʭʬʘʟʥʘʷ. 

1- ʨʝʣʝ ʈʊ 10/0,2 (ʈʊɿ-51); 2- ʨʝʣʝ ʈʊ 40/2; 3,4 ï ʨʝʣʝ ʈʊ 90 ʠʣʠ ʈʊ 40  

 

ɽʩʣʠ ʦʜʥʦʨʝʣʝʡʥʘʷ ʩʭʝʤʘ ʦʪʩʝʯʢʠ ʜʚʠʛʘʪʝʣʝʡ ʤʦʱʥʦʩʪʴʶ ʤʝʥʝʝ 2000 

ʢɺʪ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʨʝʙʫʝʤʳʡ ʧʦ ʇʋʕ ʢʦʵʬʬʠʮʠʝʥʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 
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kʯ=2, ʪʦ ʧʨʠʤʝʥʷʶʪ ʜʚʫʭʬʘʟʥʫʶ ʜʚʫʭʨʝʣʝʡʥʫʶ ʩʭʝʤʫ çʥʝʧʦʣʥʘʷ ʟʚʝʟʜʘè, 

ʢʦʪʦʨʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʝʝ ʚ Ѝσ  ʨʘʟ (ʈʠʩ. 34, ʙ). 

ʇʝʨʚʠʯʥʳʡ ʪʦʢ ʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʱʠʪʳ ʦʪʩʪʨʘʠʚʘʝʪʩʷ ʦʪ ʧʫʩʢʦʚʦʛʦ 

ʪʦʢʘ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʚʳʨʘʞʝʥʠʶ: 

 ʥʦʤɼʇʅʩʨ IkkI .1. ÖÖ= ,  (2.1) 

ʛʜʝ kʅ=1,8 ï ʜʣʷ ʨʝʣʝ ʩʝʨʠʠ ʈʊ-80 ʠ kʅ=1,4 ï ʜʣʷ ʨʝʣʝ ʩʝʨʠʠ ʈʊ-40; 

kʇ ï ʢʦʬɻʬʠʮʠʝʥʪ ʧʫʩʢʘ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ;   

ʥʦʤɼI . ï  ʥʦʤʠʥʘʣʴʥʳʡ ʪʦʢ ʜʚʠʛʘʪʝʣʷ. 

ɺʪʦʨʠʯʥʳʡ ʪʦʢ ʩʨʘʙʘʪʳʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʚʳʨʘʞʝʥʠʶ: 

 Ò

ñðñõ

ñð
n

Ik
I

1.

)3(

2.

Ö
= ,  (2.2) 

ʛʜʝ ʊn  - ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ, 

3)3( =ñõk  ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʨʝʣʝ ʥʘ ʨʘʟʥʦʩʪʴ ʪʦʢʦʚ ʜʚʫʭ ʬʘʟ ʊʊ (ʈʠʩ. 38, ʘ) ʠ  

1)3( =ʩʭk  ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʨʝʣʝ ʥʘ ʪʦʢʠ ʬʘʟ ʊʊ (ʈʠʩ. 38, ʙ). 

ʂʦʵʬʬʠʮʠʝʥʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʟʘʱʠʪʳ ʜʣʷ ʦʜʥʦʨʝʣʝʡʥʦʡ ʩʭʝʤʳ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠ ʜʚʫʭʬʘʟʥʦʤ ʢ.ʟ. ʥʘ ʚʳʚʦʜʘʭ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʤʝʞʜʫ ʬʘ-

ʟʘʤʠ ɸ ʠ ɺ ʠʣʠ ɺ ʠ ʉ, ʧʨʠ ʢʦʪʦʨʳʭ ʪʦʢ ʚ ʨʝʣʝ ʚ 2 ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʧʨʠ ʢ.ʟ. 

ʤʝʞʜʫ ʬʘʟʘʤʠ ɸ ʠ ʉ, ʧʦ ʚʳʨʘʞʝʥʠʶ: 

 1.

)2(

..)2(

ʩʨ

ʟʢ
ʯ

I

I
k = ,  (2.3) 

ɼʣʷ ʜʚʫʭʨʝʣʝʡʥʦʡ ʩʭʝʤʳ ʪʦʢʠ ʚ ʦʙʦʠʭ ʨʝʣʝ ʧʨʠ ʢ.ʟ. ʤʝʞʜʫ ʣʶʙʳʤʠ 

ʜʚʫʤʷ ʬʘʟʘʤʠ ʦʜʠʥʘʢʦʚʳ. 

ʀʟ (2.2) ʠ (2.3) ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ ʜʚʫʭʬʘʟʥʦʡ ʜʚʫʭʨʝʣʝʡʥʦʡ ʩʭʝʤʝ ʟʘ-

ʱʠʪʘ ʚ Ѝσ ʨʘʟ ʯʫʚʩʪʚʠʪʝʣʴʥʝʝ, ʧʦʵʪʦʤʫ ʧʦ ʇʋʕ ʝʝ ʪʨʝʙʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʥʘ 
ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷʭ ʤʦʱʥʦʩʪʴʶ 2000 ʢɺʪ ʠ ʙʦʣʝʝ. 

ʊʦʢ ʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʱʠʪʳ ʦʪ ʧʝʨʝʛʨʫʟʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʫʩʣʦʚʠʶ 

ʦʪʩʪʨʦʡʢʠ ʦʪ Iɼ.ʥʦʤ ʧʦ ʚʳʨʘʞʝʥʠʶ: 

 ʚ

ʥʦʤɼʅ

ʧʝʨ
k

Ik
I

.

1.

Ö
= ,  (2.4) 

ʛʜʝ kʅ=1,2 ʠ kʚ=0,8 ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʥʘʜʝʞʥʦʩʪʠ ʠ ʚʦʟʚʨʘʪʘ ʨʝʣʝ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ. 

ʀʟ (2.2) ʠ (2.4) ʦʧʨʝʜʝʣʷʝʤ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʪʦʢʘ ʩʨʘʙʘʪʳ-

ʚʘʥʠʷ ʨʝʣʝ ʧʝʨʝʛʨʫʟʢʠ 

 ʊʚ

ʥʦʤɼʇʅ

ʧʝʨ
nk

Ikk
I

Ö

ÖÖ
=

.

)3(

2. ,  (2.5) 

ɺʳʜʝʨʞʢʘ ʚʨʝʤʝʥʠ ʟʘʱʠʪʳ ʦʪ ʧʝʨʝʛʨʫʟʢʠ ʧʨʠ ʩʭʝʤʝ ʩ ʨʝʣʝ ʩʝʨʠʠ ʈʊ-

90 ʧʨʠʥʠʤʘʝʪʩʷ 16ʩ ʚ ʥʝʟʘʚʠʩʠʤʦʡ ʯʘʩʪʠ, ʠ ʝʩʣʠ ʝʛʦ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʪʦ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʝʱʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʨʝʣʝ  ʚʨʝʤʝʥʠ ʪʠʧʘ ʕɺ-144 ʩʦ ʰʢʘʣʦʡ 

0-20ʩ. 
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ʇʨʠ ʩʭʝʤʝ ʩ ʥʝʟʘʚʠʩʠʤʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʚʳʜʝʨʞʢʠ ʚʨʝʤʝʥʠ ʧʨʠ-

ʥʠʤʘʶʪ ʨʝʣʝ ʪʠʧʘ ʕɺ - 144 ʠʣʠ ʪʠʧʘ ɽ -513 ʩʦ ʰʢʘʣʦʡ 6 - 60ʩ, ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʧʫʩʢʘ ʠʣʠ ʩʘʤʦʟʘʧʫʩʢʘ ʜʚʠʛʘʪʝʣʝʡ. 

ɼʣʷ ʟʘʜʘʥʥʦʛʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʧʨʦʚʝʨʠʤ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʦʜʥʦʨʝʣʝʡʥʦʡ ʩʭʝʤʳ ʩ ʨʝʣʝ ʪʠʧʘ ʈʊ- 90. 

ʇʝʨʚʠʯʥʳʡ ʪʦʢ ʩʨʘʙʘʪʳʚʘʥʠʷ ʦʪʩʝʯʢʠ ʦʧʨʝʜʝʣʷʝʤ ʧʦ (2.1): 

 
ɸIkkI ʥʦʤɼʇʅʦʪʩ 4454,481,58,1.1. =ÖÖ=ÖÖ=  

ɺʪʦʨʠʯʥʳʡ ʪʦʢ ʩʨʘʙʘʪʳʚʘʥʠʷ ʵʣʝʤʝʥʪʘ ʦʪʩʝʢʠ ʚ ʨʝʣʝ ʦʧʨʝʜʝʣʷʝʤ ʧʦ 

(2.2): 

 

À
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îòññõ
îòñ 6,25

30

44531.

)3(

2. =
Ö

=
Ö

=  

ʂʦʵʬʬʠʮʠʝʥʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚʳʯʠʩʣʷʝʤ ʧʦ (2.3): 

 

65,14
306,25

13000867,0

2.

)2(
)2( =
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Ö
=

Ö
=

ʊʦʪʩ

ʢ
ʯ

nI

I
k  

ʊʦʢ ʩʨʘʙʘʪʳʚʘʥʠʷ ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʵʣʝʤʝʥʪʘ ʨʝʣʝ ʈʊ-90 ʩ ʚʳʜʝʨʞʢʦʡ 

ʚʨʝʤʝʥʠ ʦʪ ʧʝʨʝʛʨʫʟʢʠ ʦʧʨʝʜʝʣʷʝʤ ʧʦ (2.5) (ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʦʪʩʝʯʢʘ): 

 

À
nk

Ikk
I

Òâ

íîìÄÏÍ

ïåð 18,4
308,0

4,4832,1.

)3(

2. =
Ö

ÖÖ
=

Ö

ÖÖ
=  

ʇʨʠʥʠʤʘʝʤ ʨʝʣʝ ʪʠʧʘ ʈʊ-90/2 ʩ ʫʩʪʘʚʢʘʤʠ Iʩʨ=4,5 ɸ ʠ ʚʳʜʝʨʞʢʦʡ 

ʚʨʝʤʝʥʠ ʚ ʥʝʟʘʚʠʩʠʤʦʡ ʯʘʩʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 16 ʩ. 

ʂʨʘʪʥʦʩʪʴ ʦʪʩʝʯʢʠ ʢ ʫʩʪʘʚʢʝ ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʵʣʝʤʝʥʪʘ: 

 

7,5
5,4

6,252.
===

ʩʨ

ʧʝʨ

I

I
k  

ʇʦ ʢʘʪʘʣʦʛʫ ʨʘʟʙʨʦʩ ʪʦʢʘ ʩʨʘʙʘʪʳʚʘʥʠʷ ʦʪʩʝʯʢʠ ʧʨʠʤʝʨʥʦ 30%. 

ʂʦʵʬʬʠʮʠʝʥʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʟʘʱʠʪʳ ʦʪ ʧʝʨʝʛʨʫʟʢʠ ʥʝ ʦʧʨʝʜʝʣʷ-

ʝʪʩʷ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʜʝʡʩʪʚʠʷ ʧʨʠ ʢ.ʟ. 

ʆʧʳʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʢʘʟʘʣ ʥʝʧʨʘʚʠʣʴʥʦʝ (ʠʟʣʠʰʥʝʝ) ʩʨʘʙʘʪʳʚʘʥʠʝ 

ʦʪʩʝʯʢʠ ʚ ʨʝʣʝ ʩʝʨʠʠ ʈʊ-90, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʰʢʘʬʘʭ ʂʈʋ, ʦʪ ʩʦʪʨʷʩʝʥʠʡ 

ʧʨʠ ʦʧʝʨʘʮʠʷʭ ʩ ʚʳʢʣʶʯʘʪʝʣʷʤʠ ʩʦʩʝʜʥʠʭ ʰʢʘʬʦʚ. ʇʦʵʪʦʤʫ ʚ ʧʦʩʣʝʜʥʝʝ 

ʚʨʝʤʷ ʟʘʱʠʪʘ ʦʪ ʧʝʨʝʛʨʫʟʢʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ ʩʦʙʩʪʚʝʥʥʳʭ ʥʫʞʜ ʚʳʧʦʣ-

ʥʷʝʪʩʷ ʩ ʥʝʟʘʚʠʩʠʤʦʡ ʚʳʜʝʨʞʢʦʡ ʚʨʝʤʝʥʠ ʧʦʩʨʝʜʩʪʚʦʤ ʨʝʣʝ ʪʦʢʘ ʈʊ- 40 ʠ 

ʨʝʣʝ ʚʨʝʤʝʥʠ ʕɺ - 144 ʜʣʷ ʜʚʠʛʘʪʝʣʝʡ ʩ ʚʨʝʤʝʥʝʤ ʧʫʩʢʘ ʠʣʠ ʩʘʤʦʟʘʧʫʩʢʘ 

ʙʦʣʝʝ 20 ʩ. 

ʊʘʢ ʢʘʢ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʜʚʠʛʘʪʝʣʴ ʥʝʦʪʚʝʪʩʪʚʝʥʥʳʡ, ʪʦ ʧʨʝʜʫʩʤʘʪ-

ʨʠʚʘʝʤ ʝʛʦ ʦʪʢʣʶʯʝʥʠʝ ʦʪ ʧʝʨʚʦʡ ʩʪʫʧʝʥʠ ʟʘʱʠʪʳ ʤʠʥʠʤʘʣʴʥʦʛʦ ʥʘʧʨʷ-

ʞʝʥʠʷ: ʥʦʤʩʟ UU )7,065,0( ·=  ʠ t = 0,5ʩ. 

ɿʘʱʠʪʫ ʦʪ ʟʘʤʳʢʘʥʠʡ ʥʘ ʟʝʤʣʶ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʤ, ʠʩʭʦʜʷ ʠʟ ʪʦʛʦ, 

ʯʪʦ ʜʣʷ ʜʚʠʛʘʪʝʣʝʡ 6 ʢɺ ʤʝʥʝ 2000 ʢɺʪ ʧʨʠ ʪʦʢʝ Iʟ. ʤʝʥʝʝ 10 ɸ ʧʦ ʇʋʕ ʦʥʘ 

ʥʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. 
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ʈʠʩ. 39. ʎʠʬʨʦʚʘʷ ʟʘʱʠʪʘ ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ 6-10 ʢɺ SPAC 802-01
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ʇʈʀʃʆɾɽʅʀɽ V 

1. ʉʧʨʘʚʦʯʥʳʝ ʜʘʥʥʳʝ ʧʦ ʩʠʣʦʚʦʤʫ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʶ 

ʊʘʙʣʠʮʘ 8 

ʊʨʝʭʬʘʟʥʳʝ ʜʚʫʭʦʙʤʦʪʦʯʥʳʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ 110 ʢɺ 

ʊʠʧ ʪʨʘʥʩʬʦʨʤʘ-

ʪʦʨʘ 

Sʥʦʤ, 

ʄɺɸ 

ʇʨʝʜʝʣʳ 

ʨʝʛʫʣʠʨʦ-

ʚʘʥʠʷ, % 

ÑnĬɼ 

ʂʘʪʘʣʦʞʥʳʝ ʜʘʥʥʳʝ ʈʘʩʯʝʪʥʳʝ ʜʘʥʥʳʝ 

Uʥʦʤ ʦʙʤʦʪʦʢ ʢɺ 

uʢ, % 
ȹʈʢ, 

ʢɺʪ 

ȹʈʭ, 

ʢɺʪ 
Iʭ, % R, ʆʤ X, ʆʤ 

ȹQʭ, 

ʢɺɸʨ ɺ ʅ 

ʊʄʅ-2500/110 2,5 Ñ10Ĭ1,50 110 6,6; 11 

10,5 

22 5,5 1,5 42,6 508 37,5 

ʊʄʅ-6300/110 6,3 Ñ8Ĭ1,50 115 6,6; 11 44 11,5 0,8 14,7 220 50,4 

ʊɼʅ-10000/110 0 Ñ9Ĭ1,78 115 6,6; 11 60 14 0,7 7,95 139 70 

ʊɼʅ-16000/110 16 Ñ9Ĭ1,78 115 6,6; 11 85 19 0,7 4,38 86,7 112 

ʊʈɼʅ-25000/110 25 Ñ9Ĭ1,78 115 
6,3/6,3; 6,3/10,5; 

10,5/10,5 
120 27 0,7 2,54 55,9 175 

ʊʈɼʅ-32000/110 32 Ñ9Ĭ1,78 115 
6,3/6,3; 6,3/10,5; 

10,5/10,5 
145 32 0,75 1,87 43,4 234 

ʊʈɼʅ-40000/110 40 Ñ9Ĭ1,78 115 
6,3/6,3; 6,3/10,5; 

10,5/10,5 
175 36 0,7 1,44 34,8 260 

ʊɼ-40000/110 40 Ñ2Ĭ2,50 121 3,15; 6,3; 10,5 160 50 0,7 1,46 38,4 260 

ʊʈɼʅ-63000/110 63 Ñ9Ĭ1,78 115 
6,3/6,3; 6,3/10,5; 

10,5/10,5 
260 59 0,65 0,87 22 410 

ʊʈɼʎʅʂ-80000/110 80 Ñ9Ĭ1,78 115 
6,3/6,3; 6,3/10,5; 

10,5/10,5 
245 59 0,6 0,8 22 378 

ʊɼʎ-80000/110 80 Ñ2Ĭ2,50 121 6,3; 10,5; 13,8 310 70 0,6 0,71 19,2 480 

ʊʈɼʎʅ-80000/110 80 Ñ9Ĭ1,78 115 
6,3/6,3; 6,3/10,5; 

10,5/10,5 
310 70 0,6 0,6 17,4 480 

ʊʈɼʎʅ-25000/110 125 Ñ9Ĭ1,78 115 10,5/10,5 400 100 0,55 0,4 11,1 687,5 

ʊɼʎ-125000/110 125 Ñ2Ĭ2,50 121 10,5; 13,8 400 120 0,55 0,37 12,3 687,5 

ʊɼʎ-200000/110 200 Ñ2Ĭ2,50 121 13,8; 15,75; 18 550 170 0,5 0,23 7,7 1000 

ʊɼʎ-250000/110 250 Ñ2Ĭ2,50 121 15,75 640 200 0,5 0,15 6,1 1250 

ʊɼʎ-400000/110 400 Ñ2Ĭ2,50 121 20 900 320 0,45 0,08 3,8 1800 



 105 

ʊʘʙʣʠʮʘ 9 

ʊʠʧ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 

ʅʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʦʙʤʦ-

ʪʦʢ, ʢɺ 

ʅʘʧʨʷʞʝʥʠʝ Uʢ ʤʝʞʜʫ ʦʙʤʦʪʢʘʤʠ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʦʣʦʞʝʥʠʷ ʧʝʨʝʢʣʶʯʘʪʝʣʷ ʈʇʅ) ʜʣʷ ʤʠʥʠʤʘʣʴʥʦʛʦ, 

ʩʨʝʜʥʝʛʦ ʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʡ ʨʝʛʫʣʠʨʫʝʤʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ, % 

ɿʥʘʯʝʥʠʷ 

X(1)
*ɺ ʦʙʤʦ-

ʪʦʢ ʚʳʩʰʝʛʦ 

ʥʘʧʨʷʞʝʥʠʷ 
ɺʅ ʅʅ min ʩʨ max 

ʊɼʅ-10000/110 115 6,6; 11,0 8,70 10,5 12,36 0,176 

ʊɼʅ-16000/110 115 6,6; 11,0 9,80 10,5 11,71 0,182 

ʊʈɼʅ-25000/110 115 6,3-6,3; 10,5-10,5; 6,3-10,5 9,84 10,5 11,72 0,171 

ʊʈɼʅ-32000/110 115 6,3-6,3; 10,5-10,5; 6,3-10,5 9,77 10,5 11,58 0,171 

ʊʈɼʅ-40000/110 115 6,3-6,3; 10,5-10,5; 6,3-10,5 9,59 10,5 11,46 0,171 

ʊʈɼʎʅ-63000/110 115 6,3-6,3; 10,5-10,5; 6,3-10,5 10,84 10,5 11,90 0,171 

ʊʈɼʎʅ-80000/110 115 6,3-6,3; 10,5-10,5; 6,3-10,5 9,76 10,5 11,60 0,236 

ʊɼʎʅ-80000/110 115 38,5 9,76 10,5 11,60 0,236 

ʊʈɼʎʅ-125000/110 115 10,5-10,5 10,50 10,5 11,90 0,236 

ʊɼʅ-16000/150 158 6,6; 11,0 11,50 11,0 11,80 0,175 

ʊʈɼʅ-32000/150 158 6,3-6,3; 10,5-10,5; 10,5-6,3 10,86 10,5 10,14 0,171 

ʊʈɼʅ-63000/150 158 6,3-6,3; 10,5-10,5; 10,5-6,3 10,66 10,5 10,00 0,171 

ʊʈɼʅ-32000/220 230 6,6-6,6; 11-11; 6,6-11 11,60 12,0 12,70 0,182 

ʊʈɼʅ-32000/220 230 38,5 11,60 12,0 12,70 0,182 

ʊʈɼʎʅ-63000/220 230 6,6-6,6; 11-11; 6,6-11 11,60 12,0 12,70 0,182 

ʊʈɼʎʅ-63000/220 230 38,5 11,60 12,0 12,70 0,182 

ʊʈɼʎʅ-100000/220 230 11-11 11,60 12,0 12,70 0,247 

ʊʈɼʎʅ-100000/220 230 38,5 11,60 12,0 12,70 0,247 

ʊʈɼʎʅ-160000/220 230 11-11 11,30 12,0 13,20 0,247 

ʊʈɼʎʅ-160000/220 230 38,5 11,30 12,0 13,20 0,247 

ʊʈɼʅ-63000/330 330 6,3-6,3; 6,3-10,5; 10,5-10,5 14,30 11,0 8,80 0,175 

ʊɼʅ-63000/330 330 38,5 14,30 11,0 8,80 0,175 

ʇʨʠʤʝʯʘʥʠʷ: 1. ʊʘʙʣʠʮʘ ʩʦʩʪʘʚʣʝʥʘ ʧʦ ʜʘʥʥʳʤ ɻʆʉʊ ʠ ʊʋ, ʜʝʡʩʪʚʠʪʝʣʴʥʳʤ ʥʘ 1 ʠʶʥʷ 1987ʛ., ʠ ʤʘʪʝʨʠʘʣʘʤ ʖʞʥʦʛʦ 

ʦʪʜʝʣʝʥʠʷ ʕʉʇ. 

2. ʊʨʘʥʩʬʦʨʤʘʪʦʨʳ ʩ ʚʳʩʰʠʤ ʥʘʧʨʷʞʝʥʠʝʤ 110ʢɺ ʚʳʧʦʣʥʝʥʳ ʧʦ ɻʆʉʊ 12965-74, 150ʢɺ ï ʧʦ ɻʆʉʊ 17546-72, 220ʢɺ ï 

ʧʦ ɻʆʉʊ 15957-70, 330ʢɺ ï ʧʦ ɻʆʉʊ 17545-72. 
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                      ʊʘʙʣʠʮʘ 10 

ʊʠʧ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 

ʅʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝ-

ʥʠʝ ʦʙʤʦʪʦʢ, ʢɺ 

ʅʘʧʨʷʞʝʥʠʝ Uʢ ʤʝʞʜʫ ʦʙʤʦʪʢʘʤʠ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʦʞʝʥʠʷ 

ʧʝʨʝʢʣʶʯʘʪʝʣʷ ʈʇʅ) ʜʣʷ ʤʠʥʠʤʘʣʴʥʦʛʦ, ʩʨʝʜʥʝʛʦ ʠ ʤʘʢʩʠʤʘʣʴ-

ʥʦʛʦ ʟʥʘʯʝʥʠʡ ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, % 

ɿʥʘʯʝʥʠʷ 

X(1)
*ɺ ʦʙʤʦ-

ʪʦʢ 

ɺʅ ʉʅ ʅʅ 
ɺʅ ï ʅʅ ɺʅ ï ʉʅ ɺʅ ï ʉʅ 

ɺʅ ʉʅ 
min ʩʨ max min ʩʨ max min ʩʨ max 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

ʊɼʊʅ-10000/110/35 115 38,5 6,6; 11,0 16,66 17,0 19,5 - 6,0 - 9,99 10,5 12,69 0,193 0,139 

ʊɼʊʅ-16000/110/35 115 38,5 6,6; 11,0 16,4 17,0 18,5 - 6,0 - 9,5 10,5 11,69 0,216 0,141 

ʊɼʊʅ-16000/110/35* 115 38,5 6,6; 11,0 9,58 10,5 11,79 - 6,0 - 16,48 17,0 18,58 0,214 0,078 

ʊɼʊʅ-25000/110/10 115 11,0 6,6 17,47 17,5 19,5 - 6,5 - 9,99 10,5 11,86 0,219 0,141 

ʊɼʊʅ-25000/110/35 115 38,5 6,6; 11,0 17,47 17,5 19,5 - 6,5 - 9,99 10,5 11,86 0,236 0,159 

ʊɼʊʅ-40000/110/10 115 11,0 6,6 17,04 17,5 19,29 - 6,5 - 9,52 10,5 11,56 0,245 0,171 

ʊɼʊʅ-40000/110/35 115 38,5 6,6; 11,0 17,04 17,5 19,29 - 6,5 - 9,52 10,5 11,56 0,245 0,171 

ʊɼʊʅ-40000/110/10* 115 11,0 6,6 9,5 10,5 11,6 - 6,5 - 17,03 17,5 19,3 0,246 0,115 

ʊɼʊʅ-40000/110/35* 115 38,5 6,6; 11,0 9,5 10,5 11,6 - 6,5 - 17,03 17,5 19,3 0,246 0,115 

ʊɼʊʅ-63000/110/10 115 11,0 6,6 17,14 17,5 19,2 - 7,0 - 10,1 10,5 10,9 0,258 0,159 

ʊɼʊʅ-63000/110/35 115 38,5 6,6; 11,0 17,14 17,5 19,2 - 7,0 - 10,1 10,5 10,9 0,258 0,159 

ʊɼʊʅ-63000/110/10* 115 11,0 6,6 10,1 10,5 11,9 - 7,0 - 17,2 17,5 19,3 0,241 0,110 

ʊɼʊʅ-63000/100/35* 115 38,5 6,6; 11,0 10,1 10,5 11,9 - 7,0 - 17,2 17,5 19,3 0,241 0,110 

ʊɼʊʅ-80000/110/10 115 11,0 6,6 18,25 18,5 20,47 - 7,0 - 10,28 11,0 12,33 0,295 0,151 

ʊɼʊʅ-80000/110/35 115 38,5 6,6; 11,0 18,25 18,5 20,47 - 7,0 - 10,28 11,0 12,33 0,295 0,151 

ʊɼʊʅ-80000/110/10* 115 11,0 6,6 10,22 11,0 12,13 - 7,0 - 18,15 18,5 20,27 0,295 0,107 

ʊɼʊʅ-63000/110/35* 115 38,5 6,6; 11,0 10,22 11,0 12,13 - 7,0 - 18,15 18,5 20,27 0,295 0,107 

ʊɼʊʅ-16000/150/35 158 38,5 6,6; 11,0 18,27 18,0 17,23 - 6,0 - 11,41 10,5 10,38 0,227 0,144 

ʊɼʊʅ-25000/150/35 158 38,5 6,6; 11,0 18,5 18,0 17,42 - 6,0 - 11,42 10,5 10,4 0,227 0,144 

ʊɼʊʅ-40000/150/35 158 38,5 6,6; 11,0 18,57 18,0 17,77 - 6,0 - 11,12 10,5 10,25 0,227 0,144 

ʊɼʊʅ-63000/150/35 158 38,5 6,6; 11,0 18,3 18,0 17,3 - 6,0 - 10,99 10,5 10,13 0,227 0,144 

ʊɼʊʅ-25000/220/35 230 22; 38,5 6,6; 11,0 19,5 20,0 20,4 - 6,5 - 12,4 12,5 13,4 0,242 0,147 

ʊɼʊʅ-40000/220/35 230 22; 38,5 6,6; 11,0 29,3 22,0 19,0 - 9,5 - 16,8 12,5 9,8 0,257 0,169 

ʊɼʊʅ-40000/220/35** 230 22; 38,5 6,6; 11,0 18,6 12,5 9,9 - 9,5 - 28,5 22,0 19,2 0,257 0,132 

ʊɼʎʊʅ-63000/220/35 230 22; 38,5 6,6; 11,0 30,4 24 19,7 - 10,5 - 17,9 12,5 10,5 0,271 0,176 

ʊɼʎʊʅ-63000/220/35** 230 22; 38,5 6,6; 11,0 17,7 12,5 10,4 - 10,5 - 29,6 24,0 20,0 0,271 0,142 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣ. 10 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

ɸʊɼʊɼ-32000/220/110 230 121 6,6; 11,0; 38,5 - 34,0 - 22,5 21,0 23,0 20,0 11,0 7,0 0,346 0,252 

ɸʊɼʎʊʅ-63000/220/110 230 121 6,6; 11,0; 38,5 - 35,0 - 24,5 22,0 25,0 21,0 11,0 7,0 0,353 0,260 

ɸʊɼʎʊʅ-125000/220/110 230 121 
6,6; 11,0; 13,8; 

38,5 
- 31,0 - 20,3 19,0 20,1 18,9 11,0 6,8 0,559 0,476 

ɸʊɼʎʊʅ-200000/220/110 230 121 
6,6; 11,0; 13,8; 

15,75; 38,5 
- 32,0 - 21,5 20,0 21,2 19,4 11,0 6,7 0,548 0,472 

ɸʊɼʎʊʅ-250000/220/110 230 121 
11,0; 13,8; 15,75; 

38,5 
- 32,0 - 23,0 20,0 21,8 20,9 11,0 7,1 0,544 0,485 

ɸʊɼʎʊʅ-125000/330/110 330 115 
6,6; 11,0; 15,75; 

38,5 
- 35,0 - 29,6 22,0 22,1 10,3 10,0 10,8 0,462 0,260 

ɸʊɼʎʊʅ-200000/330/110 330 115 
6,6; 11,0; 15,75; 

38,5 
- 34,0 - 27,2 22,5 20,3 10,6 10,0 11,0 0,471 0,380 

ɸʊɼʎʊʅ-125000/500/110 500 121 6,6; 11,0; 38,5 26,0 24,0 23,0 16,0 13,0 11,0 - 10,5 - - - 

ɸʊɼʎʊʅ-250000/500/110 500 121 11,0; 38,5 26,0 24,0 23,0 16,0 13,0 11,0 - 10,5 - - - 

ɸʆɼʎʊʅ-167000/500/220 500/ã3 230/ã3 
11,0; 13,8; 15,75; 

20,0; 38,5 
- 35,0 - 25,0 21,5 20,0 12,0 11,0 12,0 - - 

ɸʆɼʎʊʅ-267000/500/220 500/ã3 230/ã3 
11,0; 13,8; 15,75; 

20,0; 38,5 
- 23,0 - 13,0 12,5 12,5 9,0 8,5 9,5 0,483 - 

ɸʆɼʎʊʅ-167000/500/330 500/ã3 330/ã3 11,0; 38,5 - 67,0 - 77,0 61,0 52,0 13,5 9,5 10,0 - - 

ɸʆɼʎʊʅ-333000/750/330 750/ã3 330/ã3 15,75 - 28,0 - 27,0 17,0 17,0 12,0 10,0 11,0 0,412 - 

ɸʆɼʎʊʅ-417000/750/500 750/ã3 330/ã3 15,75 92,0 81,0 75,0 70,0 68,0 69,0 13,0 11,5 10,8 1 - 

ʇʨʠʤʝʯʘʥʠʷ: 1. ʊʘʙʣʠʮʘ ʩʦʩʪʘʚʣʝʥʘ ʧʦ ʜʘʥʥʳʤ ɻʆʉʊ ʠ ʊʋ, ʜʝʡʩʪʚʠʪʝʣʴʥʳʤ ʥʘ 1 ʠʶʥʷ 1987 ʛ. ʠ ʤʘʪʝʨʠʘʣʘʤ ʖʞʥʦʛʦ 

ʦʪʜʝʣʝʥʠʷ ʕʉʇ. 

2. ɿʚʝʟʜʦʯʢʦʡ (*) ʦʙʦʟʥʘʯʝʥʳ ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ, ʚʳʧʦʣʥʝʥʥʳʝ ʧʦ ʚʘʨʠʘʥʪʫ ʧ.4 ʧʨʠʤʝʯʘʥʠʷ ʢ ʪʘʙʣ. 5 ɻʆʉʊ 12965-74. 

3. ɼʚʫʤʷ ʟʚʝʟʜʦʯʢʘʤʠ (**) ʦʙʦʟʥʘʯʝʥʳ ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ, ʚʳʧʦʣʥʝʥʥʳʝ ʧʦ ʚʘʨʠʘʥʪʫ ʧ.2 ʧʨʠʤʝʯʘʥʠʷ ʢ ʪʘʙʣ. 7 ɻʆʉʊ 

15957-70. 

4. ʊʨʘʥʩʬʦʨʤʘʪʦʨʳ (ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʳ) ʩ ʚʳʩʰʠʤ ʥʘʧʨʷʞʝʥʠʝʤ 110 ʢɺ ʚʳʧʦʣʥʝʥʳ ʧʦ ɻʆʉʊ 12965-74; 150 ʢɺ ï ʧʦ 

ɻʆʉʊ 17546-72; 220 ʢɺ ï ʧʦ ɻʆʉʊ 15957-70; 330 ʢɺ ï ʧʦ ɻʆʉʊ 17545-72; 500 ʢɺ ï ʧʦ ɻʆʉʊ 17544-72; 750 ʢɺ ï ʧʦ ʊʋ (ʊʋ 

16-517.755-73 ʜʣʷ ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʩʦ ʩʨʝʜʥʠʤ ʥʘʧʨʷʞʝʥʠʝʤ 330 ʢɺ, ʊʋ 16-517.883-75 ʜʣʷ ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʩʦ ʩʨʝʜ-

ʥʠʤ ʥʘʧʨʷʞʝʥʠʝʤ 500 ʢɺ). 
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2. ʉʚʝʜʝʥʠʷ ʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʭ ʪʦʢʘ 

ʆʩʥʦʚʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʪʦʢʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 7746-78 çʊʨʘʥʩʬʦʨʤʘʪʦʨʳ ʪʦʢʘ. ʆʙʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ 

ʪʨʝʙʦʚʘʥʠʷè ʷʚʣʷʶʪʩʷ: 

1. ʅʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ï ʜʝʡʩʪʚʫʶʱʝʝ ʥʘʧʨʷʞʝʥʠʝ ʣʠʥʝʡʥʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʨʝʜʥʘʟʥʘʯʝʥ ʨʘʙʦʪʘʪʴ ʊʊ, ʫʢʘʟʳʚʘʝʤʦʝ ʚ ʧʘʩ-

ʧʦʨʪʥʦʡ ʪʘʙʣʠʮʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʪʦʢʘ. ɼʣʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʊʊ ʧʨʠʥʷʪʘ 

ʩʣʝʜʫʶʱʘʷ ʰʢʘʣʘ ʥʦʤʠʥʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ, ʢɺ: 

0,66; 6; 10; 15; 20; 24; 27; 35; 110; 150; 220; 330; 500; 750; 1150. 

2. ʅʦʤʠʥʘʣʴʥʳʡ ʧʝʨʚʠʯʥʳʡ ʪʦʢ I1ʥ ï ʫʢʘʟʳʚʘʝʤʳʡ ʚ ʧʘʩʧʦʨʪʥʦʡ ʪʘʙʣʠ-

ʮʝ ʊʊ ʪʦʢ, ʧʨʦʭʦʜʷʱʠʡ ʧʦ ʧʝʨʚʠʯʥʦʡ ʦʙʤʦʪʢʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʨʝʜʫʩʤʦʪʨʝʥʘ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʊʊ. ɼʣʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʊʊ ʧʨʠʥʷʪʘ ʩʣʝʜʫʶʱʘʷ 

ʰʢʘʣʘ ʥʦʤʠʥʘʣʴʥʳʭ ʧʝʨʚʠʯʥʳʭ ʪʦʢʦʚ, ɸ: 

1; 5; 10; 15; 20; 30; 40; 50; 75; 80; 100; 150; 200; 300; 400; 500; 600; 

750; 800; 1000; 1200; 1500; 2000; 3000; 4000; 5000; 6000; 8000; 10000; 

12000; 14000; 16000; 18000; 20000; 25000; 28000; 32000; 35000; 40000. 

ɺ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʭ ʪʦʢʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ ʪʫʨ-

ʙʦ- ʠ ʛʠʜʨʦʛʝʥʝʨʘʪʦʨʦʚ, ʟʥʘʯʝʥʠʷ ʥʦʤʠʥʘʣʴʥʦʛʦ ʪʦʢʘ ʩʚʳʰʝ 10000ɸ ʤʦʛʫʪ 

ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʜʘʥʥʦʡ ʰʢʘʣʝ ʟʥʘʯʝʥʠʡ. 

ʊʨʘʥʩʬʦʨʤʘʪʦʨʳ ʪʦʢʘ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʥʘ ʥʦʤʠʥʘʣʴʥʳʡ ʧʝʨʚʠʯʥʳʡ 

ʪʦʢ 15; 30; 75; 150; 300; 600; 750; 1200; 1500; 3000 ʠ 6000ɸ, ʜʦʣʞʥʳ ʜʦʧʫʩ-

ʢʘʪʴ ʥʝʦʛʨʘʥʠʯʝʥʥʦ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʥʘʠʙʦʣʴʰʠʡ ʨʘʙʦʯʠʡ ʧʝʨʚʠʯʥʳʡ 

ʪʦʢ, ʨʘʚʥʳʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 16; 32; 80; 160; 320; 630; 800; 1250; 1600; 3200 

ʠ 6300ɸ. ɺ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʥʘʠʙʦʣʴʰʠʡ ʧʝʨʚʠʯʥʳʡ ʪʦʢ ʨʘʚʝʥ ʥʦʤʠ-

ʥʘʣʴʥʦʤʫ ʧʝʨʚʠʯʥʦʤʫ ʪʦʢʫ. 

1. ʅʦʤʠʥʘʣʴʥʳʡ ʚʪʦʨʠʯʥʳʡ ʪʦʢ I2ʥ ï ʫʢʘʟʳʚʘʝʤʳʡ ʚ ʧʘʩʧʦʨʪʥʦʡ ʪʘʙʣʠ-

ʮʝ ʊʊ ʪʦʢ, ʧʨʦʭʦʜʷʱʠʡ ʧʦ ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʢʝ. ʅʦʤʠʥʘʣʴʥʳʡ ʚʪʦʨʠʯʥʳʡ 

ʪʦʢ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ 1 ʠʣʠ 5ɸ, ʧʨʠʯʝʤ ʪʦʢ 1ɸ ʜʦʧʫʩʢʘʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ 

ʊʊ ʩ ʥʦʤʠʥʘʣʴʥʳʤ ʧʝʨʚʠʯʥʳʤ ʪʦʢʦʤ ʜʦ 4000ɸ. ʇʦ ʩʦʛʣʘʩʦʚʘʥʠʶ ʩ ʟʘʢʘʟ-

ʯʠʢʦʤ ʜʦʧʫʩʢʘʝʪʩʷ ʠʟʛʦʪʦʚʣʝʥʠʝ ʊʊ ʩ ʥʦʤʠʥʘʣʴʥʳʤ ʚʪʦʨʠʯʥʳʤ ʪʦʢʦʤ 2 

ʠʣʠ 2,5ɸ. 

2. ɺʪʦʨʠʯʥʘʷ ʥʘʛʨʫʟʢʘ ʊʊ Z2ʥ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʣʥʦʤʫ ʩʦʧʨʦʪʠʚʣʝʥʠʶ 

ʝʛʦ ʚʥʝʰʥʝʡ ʚʪʦʨʠʯʥʦʡ ʮʝʧʠ, ʚʳʨʘʞʝʥʥʦʤʫ ʚ ʆʤʘʭ, ʩ ʫʢʘʟʘʥʠʝʤ ʢʦʵʬʬʠ-

ʮʠʝʥʪʘ ʤʦʱʥʦʩʪʠ. ɺʪʦʨʠʯʥʘʷ ʥʘʛʨʫʟʢʘ ʤʦʞʝʪ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴʩʷ 

ʧʦʣʥʦʡ ʤʦʱʥʦʩʪʴʶ ʚ ʚʦʣʴʪ-ʘʤʧʝʨʘʭ, ʧʦʪʨʝʙʣʷʝʤʦʡ ʝʶ ʧʨʠ ʜʘʥʥʦʤ ʢʦʵʬ-

ʬʠʮʠʝʥʪʝ ʤʦʱʥʦʩʪʠ ʠ ʥʦʤʠʥʘʣʴʥʦʤ ʚʪʦʨʠʯʥʦʤ ʪʦʢʝ. 

ɺʪʦʨʠʯʥʘʷ ʥʘʛʨʫʟʢʘ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʤʦʱʥʦʩʪʠ cosű2 = 0,8, ʧʨʠ ʢʦ-

ʪʦʨʦʡ ʛʘʨʘʥʪʠʨʫʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʢʣʘʩʩ ʪʦʯʥʦʩʪʠ ʊʊ ʠʣʠ ʧʨʝʜʝʣʴʥʘʷ 

ʢʨʘʪʥʦʩʪʴ ʧʝʨʚʠʯʥʦʛʦ ʪʦʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʝʛʦ ʥʦʤʠʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, 

ʥʘʟʳʚʘʝʪʩʷ ʥʦʤʠʥʘʣʴʥʦʡ ʚʪʦʨʠʯʥʦʡ ʥʘʛʨʫʟʢʦʡ ʊʊ Z2ʥ.ʥʦʤ. 
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ɼʣʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ ʫʩʪʘʥʦʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʟʥʘʯʝʥʠʷ ʥʦʤʠʥʘʣʴʥʦʡ ʚʪʦʨʠʯʥʦʡ ʥʘʛʨʫʟʢʠ S2ʥ.ʥʦʤ ʚʳʨʘʞʝʥʥʦʡ ʚ ʚʦʣʴʪ-

ʘʤʧʝʨʘʭ, ʧʨʠ ʢʦʵʬʬʠʮʠʝʥʪʝ ʤʦʱʥʦʩʪʠ cosű2 = 0,8: 

1; 2; 2,5; 3; 5; 7,5; 10; 15; 20; 25; 30; 40; 50; 60; 75; 90; 100; 120. 

ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʥʦʤʠʥʘʣʴʥʦʡ ʚʪʦʨʠʯʥʦʡ ʥʘʛʨʫʟʢʠ (ʚ 

ʆʤʘʭ) ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʳʨʘʞʝʥʠʝʤ: 

 
2

2

.2

.2

ʥ

ʥʦʤʥ
ʥʦʤʥ

I

S
Z =  

 ʊʘʙʣʠʮʘ 11 

ʄʝʞʜʫʬʘʟʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʩʝʪʝʡ 

ʪʨʝʭʬʘʟʥʦʛʦ ʪʦʢʘ 50ɻʮ 

 

ʅʘʧʨʷʞʝʥʠʝ, ʢɺ 

ʥʦʤʠʥʘʣʴʥʦʝ ʥʘʠʙʦʣʴʰʝʝ 
ʩʨʝʜʥʝʝ (ʜʣʷ ʨʘʩʯʝʪʘ ʪʦʢʦʚ 

ʢ.ʟ.) 

0,22/0,127 - 0,22/0,127 

0,38/0,22 0,4/0,23 0,4/0,23 

0,66/0,38 0,69/0,4 0,69/0,4 

3 3,5 3,15 

6 6,9 6,3 

10 11,5 10,5 

20 23,0 20,0 

35 40,5 37,0 

110 126,0 115,0 

150 172,0 154,0 

220 252,0 230,0 

330 373,0 330,0 

 

ʇʨʠʤʝʯʘʥʠʝ. ʅʦʤʠʥʘʣʴʥʳʝ ʠ ʥʘʠʙʦʣʴʰʠʝ ʥʘʧʨʷʞʝʥʠʷ ʫʢʘʟʘʥʳ ʧʦ ɻʆʉʊ 

721-74 ʠ 721-77. 

 ʊʘʙʣʠʮʘ 12 

ɼʦʧʫʩʪʠʤʳʡ ʜʣʠʪʝʣʴʥʳʡ ʪʦʢ ʜʣʷ ʢʘʙʝʣʝʡ ʩ ʘʣʶʤʠʥʠʝʚʳʤʠ ʞʠʣʘʤʠ ʩ     

ʙʫʤʘʞʥʦʡ ʧʨʦʧʠʪʘʥʥʦʡ ʤʘʩʣʦʢʘʥʠʬʦʣʴʥʦʡ ʠ ʥʝʩʪʝʢʘʶʱʝʡ ʤʘʩʩʘʤʠ  ʠʟʦʣʷ-

ʮʠʝʡ ʚ ʩʚʠʥʮʦʚʦʡ ʠʣʠ ʘʣʶʤʠʥʠʝʚʦʡ ʦʙʦʣʦʯʢʝ, ʧʨʦʢʣʘʜʳʚʘʝʤʳʭ ʚ ʟʝʤʣʝ 

ʉʝʯʝʥʠʝ ʪʦʢʦ-

ʧʨʦʚʦʜʷʱʝʡ ʞʠ-

ʣʳ, ʤʤ2 

ʊʦʢ, A, ʜʣʷ ʢʘʙʝʣʝʡ 

ʦʜʥʦ-

ʞʠʣʴʥʳʭ 

ʜʦ 1 ʢɺ 

ʜʚʫʭ-

ʞʠʣʴʥʳʭ 

ʜʦ 1 ʢɺ 

ʪʨʝʭʞʠʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʝʤ, ʢɺ 
ʯʝʪʳʨʝʭ-

ʞʠʣʴʥʳʭ 

ʜʦ 1 ʢɺ ɼʦ 3 6 10 

6 - 60 55 - - - 

10 110 80 75 60 - 65 

16 135 ʇʆ 90 80 75 90 

25 180 140 125 105 90 115 

35 220 175 145 125 115 135 

50 275 210 180 155 140 165 

70 340 250 220 190 165 200 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 12 

95 400 290 260 225 205 240 

120 460 335 300 260 240 270 

150 520 385 335 300 275 305 

185 580 - 380 340 310 345 

240 675 - 440 390 355 - 

300 770 - - - - - 

400 940 - - - - - 

500 1080 - - - - - 

625 1170 - - - - - 

800 1310 - - - - - 

 ʊʘʙʣʠʮʘ 13 

ɸʢʪʠʚʥʳʝ ʠ ʨʝʘʢʪʠʚʥʳʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʘʙʝʣʝʡ 

ʉʝʯʝʥʠʝ 

ʞʠʣʳ, ʤʤ2 

ɸʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʧʨʠ 20Á ʉ, ʆʤ/ʢʤ, ʞʠʣʳ 

ʀʥʜʫʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʆʤ/ʢʤ, ʢʘʙʝʣʷ ʥʘʧʨʷ-

ʞʝʥʠʝʤ, ʢɺ 

ʘʣʶʤʠʥʠʝʚʦʡ ʤʝʜʥʦʡ 1 6 10 20 

10 2,94 1,79 0,073 0,11 0,122 - 

16 1,84 1,12 0,068 0,102 0,113 - 

25 1,7 0,72 0,066 0,091 0,099 0,135 

35 0,84 0,51 0,064 0,087 0,095 0,129 

50 0,59 0,36 0,063 0,083 0,09 0,119 

70 0,42 0,256 0,061 0,08 0,086 0,116 

95 0,31 0,19 0,06 0,078 0,083 0,110 

120 0,24 0,15 0,06 0,076 0,081 0,107 

150 0,2 0,12 0,059 0,074 0,079 0,104 

185 0,16 0,1 0,059 0,073 0,077 0,101 

240 0,12 0,07 0,058 0,071 0,075 - 
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ɺʝʢʪʦʨʥʳʝ ʜʠʘʛʨʘʤʤʳ ʪʦʢʦʚ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ  

ʢʦʨʦʪʢʠʭ ʟʘʤʳʢʘʥʠʡ ʜʣʷ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʯʘʩʪʠ  

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ 

 ʊʘʙʣʠʮʘ 14 

 

 

ɺ
ʠ
ʜ
 
ʢ
ʦ
ʨ
ʦ
ʪ
ʢ
ʦ
ʛ
ʦ
 
ʟ
ʘ
ʤ
ʳ
ʢ
ʘ
ʥ
ʠ
ʷ

 ɺʝʢʪʦʨʥʳʝ ʜʠʘʛʨʘʤʤʳ ʪʦʢʦʚ 

ʧʨʠ ʚʥʝʰʥʝʤ ʢʦʨʦʪʢʦʤ ʟʘʤʳʢʘ-

ʥʠʠ ʟʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʤ ʩ ʩʦ-

ʝʜʠʥʝʥʠʝʤ ʦʙʤʦʪʦʢ 

Y/ȹ-11 ʧʨʠ Ў Ѝρσ̱  

ʉʭʝʤʘ ʫʧʨʦʱʝʥʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʟʘʱʠʪ ʜʚʫ-

ʭʦʙʤʦʪʦʯʥʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 
ʜʚʫʭʨʝʣʝʡʥʘʷ ʪʨʝʭʣʠʥʝʡʥʘʷ 

Iʨ1

Iʨ2

2

1

ɸ ɺ ʉ

ɸ ʉ

Iɸ

IʩIʘ

Iʉ
Iɺ

 

Iʨ1

Iʨ2

ɸ ɺ ʉ

ɸ ʉ

IʩIʘ

Iʨ3

 

ʉʦ ʩʪʦʨʦʥʳ 

ʦʙʤʦʪʦʢ ɺʅ, 

ʩʦʝʜʠʥʝʥʥʳʭ ʚ 

ʟʚʝʟʜʫ 

˜˟ ρЍσϳ  

ʉʦ ʩʪʦʨʦʥʳ 

ʦʙʤʦʪʦʢ ʅʅ, 

ʩʦʝʜʠʥʝʥʥʳʭ ʚ 

ʪʨʝʫʛʦʣʴʥʠʢ 

(ʇʊ=1) 
ʊʦʢ ʚ ʨʝʣʝ 1 ʠ 2 ʊʦʢ ʚ ʨʝʣʝ 3 

Iʨ3=Iɺʉ+( Ia+Ic) Iʨ1=Ica-I0 Iʨ2=Iɸɺ-Iʘ 

ʊ
ʨ
ʝ
ʭ
ʬ
ʘ
ʟ
ʥ
ʦ
ʝ
 

ɸ
ɺ
ʉ 

Iɸ=1/ã3Iʘ

Iɺ=1/ã3Ib

Iʉ=1/ã3Iʩ

 

30

Iʘ

Iʩ

Ib

 

ICA

IC

 

IAB

Ia

 

Iɺʉ(Ia+Ic)

 

ʄ
ʝ
ʞ
ʜ
ʫ
 
ʬ
ʘ
-

ʟ
ʘ
ʤ
ʠ
 
ɸ
ɺ

 Iɸ=IC=1/3Iʘ

IB=2/3Ib

 

30

Iʘ

Ib

 

IC=0 

ICA=0 

IAB

Ia

 
Iɺʉ

Ia

 

ʄ
ʝ
ʞ
ʜ
ʫ
 
ʬ
ʘ
-

ʟ
ʘ
ʤ
ʠ
 
ɺ
ʉ

 Iɸ=IC=1/3Ib

IB=2/3Ic

 

Ic Ib

 

ICA

IC

 

Ia=0 

IAB=0 

IɺʉIc

 

ʄ
ʝ
ʞ
ʜ
ʫ
 
ʬ
ʘ
-

ʟ
ʘ
ʤ
ʠ
 
ʉ
ɸ

 Iɸ=2/3Iʘ

IB=IC=1/3Ic

 

30
Iʘ

Ic

 

ICA

IC

 

IAB

Ia

 

Ia+Ic=0 

Ibc=0 
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ɸɺ

ʉ

ɸ ʉ

 
 

  

  

 
 

  

  

 
 

  

  

ʇʠʪʘʥʠʝ ʇʠʪʘʥʠʝ

ʇʠʪʘʥʠʝ

ʂɸʊ1 ʂɸʊ2 ʂɸʊ1 ʂɸʊ2

ʂɸʊ2ʂɸʊ1

ɸ ɺ

ʉɺ

ɸ ʉɺ

ɸ ʉɺ

ɸ ʉɺ

ʇʠʪʘʥʠʝ

ʂɸʊ2ʂɸʊ1

ɸ ʉɺ

ʂɸʊ2

   

ɸ ʉɺ

   

   

ʂ1=ã3 ʂ1=ã3

ʂ1=1ʂ1=1

Yʅ/ȹ-11 Yʅ/ȹ-11WI

WII

WI

WII

3

1
=

II

I

W

W

3

1
=

II

I

W

W

ʂ1=ã3

Yʅ/ȹ-11 WI 3

1
=

II

I

W

W

ʂ1=1

WII

Yʅ/Yʅ/ȹ-11 WI

WIIWIII

ʂ1=ã3

ʂ1=ã3

Iʂ

IʂIʂ

IʂIʂ

Iʂ

Iʂ

Iʂ

Iʂ

Iʂ

IʂIʂ

Iʂ

Iʂ

Iʂ

(1-Ŭ)Iʂ 2(1-Ŭ)Iʂ

3(1-Ŭ)Iʂ

(1-Ŭ)Iʂ(1-Ŭ)Iʂ

(1-Ŭ)Iʂ

3(1-Ŭ)Iʂ

Iʂ

(1-Ŭ)Iʂ

ã3(1-Ŭ)Iʂ2ã3(1-Ŭ)Iʂ

ã3(1-Ŭ)Iʂ

Iʈ

Iʈ

ŬIʂ
Iʈ=Iʂ(3Ŭ-2)

ʂI
3

1
ʂI

3

1

ʂI
3

2

ʂI
3

1
ʂI

3

1

ʂI
3

1
ʂI

3

1
ʂI

3

2

ʂI
3

2

ʂI
3

1
ʂI

3

1

ʂI
3

1

ʂI
3

1
ʂI

3

2

ʂI
3

1

ʂI
3

1

ɸ ʉɺ

ʂI
3

1
ʂI

3

1
ʂI

3

2

WI+WII+WIII

=1+1+ã3

ʘ) ʙ)

ʚ)

ʛ)  
ʈʠʩ. 39. ʊʦʢʦʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚ ʮʝʧʷʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʪʦʢʦʚʦʡ ʟʘʱʠʪʳ ʜʚʫʭ- ʠ 

ʪʨʝʭʦʙʤʦʪʦʯʥʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ: ʘ ï ʜʚʦʡʥʦʝ ʟʘʤʳʢʘʥʠʝ ʥʘ ʟʝʤʣʶ ʥʘ ʩʪʦʨʦʥʝ 

6 ï 10ʢɺ; ʙ ï ʂɿ ʤʝʞʜʫ ʜʚʫʤʷ ʬʘʟʘʤʠ ʥʘ ʩʪʦʨʦʥʝ çʪʨʝʫʛʦʣʴʥʠʢè 6  ï 10ʢɺ ʜʚʫʭʦ-

ʙʤʦʪʦʯʥʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ; ʚ ï ʂɿ ʤʝʞʜʫ ʜʚʫʤʷ ʬʘʟʘʤʠ ʥʘ ʩʪʦʨʦʥʝ çʟʚʝʟʜʳè 

110-220ʢɺ ʜʚʫʭʦʙʤʦʪʦʯʥʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ; ʛ ï ʂɿ ʤʝʞʜʫ ʜʚʫʤʷ ʬʘʟʘʤʠ ʥʘ 

ʩʪʦʨʦʥʝ çʟʚʝʟʜʳè 35ʢɺ ʪʨʝʭʦʙʤʦʪʦʯʥʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 
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ʂʦʥʪʨʦʣʴʥʳʝ  ʚʦʧʨʦʩʳ 

ɺ ʮʝʣʷʭ ʩʘʤʦʢʦʥʪʨʦʣʷ ʠ ʧʨʦʚʝʨʢʠ ʦʩʪʘʪʦʯʥʳʭ ʟʥʘʥʠʡ ʧʨʝʜʣʘʛʘʶʪʩʷ 

ʪʝʩʪʦʚʳʝ ʚʦʧʨʦʩʳ. ʀʟ 22 ʚʦʧʨʦʩʦʚ ʧʨʠ ʧʨʘʚʠʣʴʥʳʭ ʦʪʚʝʪʘʭ ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ 

ʤʦʞʥʦ ʦʮʝʥʠʪʴ: 

ï çʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦè ï ʥʝ ʤʝʥʝʝ 13 ʧʨʘʚʠʣʴʥʳʭ ʦʪʚʝʪʦʚ; 

ï çʭʦʨʦʰʦè ï ʥʝ ʤʝʥʝʝ 17 ʧʨʘʚʠʣʴʥʳʭ ʦʪʚʝʪʦʚ; 

ï çʦʪʣʠʯʥʦè ï ʥʝ ʤʝʥʝʝ 20 ʧʨʘʚʠʣʴʥʳʭ ʦʪʚʝʪʦʚ. 

ɺ 1. ɺʳʙʨʘʪʴ ʚʳʜʝʨʞʢʠ ʚʨʝʤʝʥʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʦʢʦʚʦʡ ʟʘʱʠʪʳ 

(ʄʊɿ) ʩ ʥʝʟʘʚʠʩʠʤʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʩʨʘʙʘʪʳʚʘʥʠʷ ʨʝʣʝ ʜʣʷ ʩʭʝʤʳ: 

 
 

 

     1) tʩʨ1=tʩʨ2=tʩʨ3; 
     2) tʩʨ1>tʩʨ2>tʩʨ3; 
     3) tʩʨ1<tʩʨ2<tʩʨ3; 
     4) tʩʨ1=tʩʨ2=tʩʨ3=0. 
 

 

 
ʈʠʩ. 1 

                                 

 

ɺ 2. ɼʣʷ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʩʭʝʤʳ ʄʊɿ (ʈʠʩ. 2) ʧʨʠ ʥʦʤʠʥʘʣʴʥʦʤ ʧʝʨ-

ʚʠʯʥʦʤ ʪʦʢʝ Iʥʦʤ ʥʘʟʦʚʠʪʝ ʚʝʣʠʯʠʥʫ ʪʦʢʘ ʚ ʦʙʨʘʪʥʦʤ ʧʨʦʚʦʜʝ. 
 

 

 

            1) Iʦʙ=0; 
            2) Iʦʙ=5ɸ; 

            3) 
3

5ɸ
Iʦʙ= ; 

            4) ɸIʦʙ 53Ö= . 

 

 
ʈʠʩ. 2 

 

 

ɺ3. ɺ ʢʘʢʠʭ ʩʝʪʷʭ ʧʨʠʤʝʥʷʝʪʩʷ ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʩʭʝʤʘ ʪʦʢʦʚʳʭ ʟʘʱʠʪ 

(ʈʠʩ. 3) ʩ ʚʢʣʶʯʝʥʠʝʤ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ ʥʘ ʨʘʟʥʦʩʪʴ ʪʦʢʦʚ? 

ʄʊɿ ʄʊɿ ʄʊɿ

Q1 Q3Q2

tʩʨ2 tʩʨ3tʩʨ1

Iʫʯ IIʫʯ IIIʫʯ

TA1

KA1

KA2

TA2

ɸ ɺ ʉ
Iʥʦʤ IʥʦʤI2ɸ

I2ʉ

Iʦʙ
ɸ
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1) ɺ ʩʝʪʷʭ ʩ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʥʝʡʪʨʘ-

ʣʴʶ; 

2) ɺ ʩʝʪʷʭ ʩ ʛʣʫʭʦʟʘʟʝʤʣʝʥ-ʥʦʡ 

ʥʝʡʪʨʘʣʴʶ; 

3) ɺ ʩʝʪʷʭ, ʛʜʝ ʩʠʣʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘ-

ʪʦʨ ʠʤʝʝʪ ʩʦʝʜʠʥʝʥʠʷ ʦʙʤʦʪʦʢ Y/ȹ. 

 

 

 
ʈʠʩ. 3 

 

ɺ4. ʅʘʟʦʚʠʪʝ ʚʝʣʠʯʠʥʫ ʪʦʢʘ ʯʝʨʝʟ ʨʝʣʝ (ʈʠʩ. 3) ʧʨʠ ʥʦʤʠʥʘʣʴʥʦʤ 

ʧʝʨʚʠʯʥʦʤ ʪʦʢʝ Iʥʦʤ. 

1) Iʨ=0 2) Iʨ=5ɸ 3) Iʨ=10ɸ 4) ɸI ʨ 53Ö=  

ɺ5. ʅʘʟʦʚʠʪʝ ʚʝʣʠʯʠʥʫ ʪʦʢʘ ʩʨʘʙʘʪʳʚʘʥʠʷ ʜʣʷ ʪʦʢʦʚʦʡ ʦʪʩʝʯʢʠ, 

(ʈʠʩ.4). 
 

 

      1) 
1.. ʂʟʢʅʩʨʊʆ IkI Ö= ; 

      2) 
2.. ʂʟʢʅʩʨʊʆ IkI Ö= ; 

      3) 
3.. ʂʟʢʅʩʨʊʆ IkI Ö= . 

 

 
ʈʠʩ. 4 

 

ɺ6. ʂʘʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʩʨʘʙʘʪʳʚʘʥʠʷ ʦʙʣʘʜʘʶʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪ-

ʥʳʝ ʨʝʣʝ ʪʦʢʘ ʪʠʧʘ ʈʊ- 40 ʠ ʈʉʊ-11, (tʩʨ= f(Iʨ))? 

1)

2)

3)

4)

tʩʨ

tʩʨ

tʩʨ

tʩʨ

tʩʨ

tʩʨ

Iʩʨ

tʩʨ

Iʩʨ

IʩʨIʩʨ

IʨIʨ

IʨIʨ

 
 

ʈʠʩ. 5 

TA1

KA

TA2

ɸ ɺ ʉ
Iʥʦʤ Iʥʦʤ Iʨ

ɸ

ʊʆ

Q1 Q2

ʂ1

ʂ3

ʂ2

Iʫ2Iʫ21

  




