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çɿʥʘʥʠʷ ʠ ʪʦʣʴʢʦ ʟʥʘʥʠʷ 

ʜʝʣʘʶʪ ʯʝʣʦʚʝʢʘ ʩʚʦʙʦʜʥʳʤʠ ʚʝʣʠʢʠʤè 

                                                               ʇʠʩʘʨʝʚ ɼ. ʀ. 

 

ʌʠʟʠʢʘ.  ʏʪʦ, ʟʥʘʯʠʪ, ʚʣʘʜʝʪʴ ʵʪʠʤ ʧʨʝʜʤʝʪʘʤ? ʕʪʦ, ʟʥʘʯʠʪ, ʫʤʝʪʴ ʨʝʰʘʪʴ 

ʟʘʜʘʯʠ, ʧʨʠʯʝʤ ʥʝ ʪʦʣʴʢʦ ʩʪʘʥʜʘʨʪʥʳʝ, ʥʦ ʠ ʪʨʝʙʫʶʱʠʝ ʠʟʚʝʩʪʥʦʡ 

ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʤʳʰʣʝʥʠʷ, ʟʜʨʘʚʦʛʦ ʩʤʳʩʣʘ, ʦʨʠʛʠʥʘʣʴʥʦʩʪʠ, 

ʠʟʦʙʨʝʪʘʪʝʣʴʥʦʩʪʠ. 

   ɺ ʬʠʟʠʢʝ ʥʝʪ ʘʣʛʦʨʠʪʤʦʚ ʠ ʛʦʪʦʚʳʭ ʨʝʮʝʧʪʦʚ. ʂʘʞʜʘʷ ʟʘʜʘʯʘ ʫʥʠʢʘʣʴʥʘ ʠ 

ʪʨʝʙʫʝʪ ʩʚʦʝʛʦ ʦʩʦʙʝʥʥʦʛʦ ʧʦʜʭʦʜʘ. ʏʪʦʙʳ ʫʚʠʜʝʪʴ ʧʫʪʴ ʨʝʰʝʥʠʷ, ʥʫʞʥʳ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʟʥʘʥʠʷ, ʥʘʚʳʢʠ ʨʝʰʝʥʠʷ, ʨʘʟʚʠʪʘʷ ʠʥʪʫʠʮʠʷ.  ɺʩʸ ʵʪʦ ʧʨʠʭʦʜʠʪ 

ʩ ʦʧʳʪʦʤ. ɸ ʦʧʳʪ ʥʘʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʰʝʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʟʘʜʘʯ.  

ʂʘʞʜʳʡ ʚʘʨʠʘʥʪ ʵʢʟʘʤʝʥʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʟʘʜʘʯʠ 

ʪʝʢʩʪʦʚʳʝ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ, ʛʨʘʬʠʯʝʩʢʠʝ ʠ ʟʘʜʘʯʠ ʨʠʩʫʥʢʠ ʧʦ ʚʩʝʤ ʨʘʟʜʝʣʘʤ 

ʬʠʟʠʢʠ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ.   

ʉʘʤʦʝ ʪʨʫʜʥʦʝ ʚ ʧʦʜʛʦʪʦʚʢʝ ʢ ɽɻʕ,ð ʵʪʦ ʢʘʢ ʨʘʟ ʥʘʫʯʠʪʴ ʨʝʰʘʪʴ 

ʬʠʟʠʯʝʩʢʠʝ ʟʘʜʘʯʠ. 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʤʦʡ ʦʧʳʪ, ʧʦʜʛʦʪʦʚʢʘ ʫʯʘʱʠʭʩʷ ʧʫʪʝʤ ʨʝʰʝʥʠʷ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʪʝʩʪʦʚ, ʚʘʨʠʘʥʪʦʚ ʟʘʜʘʥʠʡ ʧʨʦʰʣʳʭ ʣʝʪ, ʜʘʝʪ ʥʝ ʚʧʦʣʥʝ 

ʫʩʪʨʘʠʚʘʶʱʠʡ ʨʝʟʫʣʴʪʘʪ.   

ʇʦʵʪʦʤʫ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʷ  ʩʜʝʣʘʣʘ ʘʢʮʝʥʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʙʱʠʭ 

ʧʨʠʸʤʦʚ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ.   

ʎʝʣʝʥʘʧʨʘʚʣʝʥʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʢ ɽɻʕ, ʚ ʦʩʥʦʚʥʦʤ, ʚʝʜʝʪʩʷ ʤʥʦʶ  ʚ 10-11 

ʢʣʘʩʩʘʭ, ʥʦ ʩ ʦʪʜʝʣʴʥʳʤʠ ʟʘʜʘʥʠʷʤʠ ʟʥʘʢʦʤʣʶ ʫʞʝ ʩ 7 ʢʣʘʩʩʘ.  

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʷ ʟʥʘʢʦʤʣʶ ʫʯʘʱʠʭʩʷ ʩ ʧʨʦʮʝʜʫʨʫ ʧʨʦʚʝʜʝʥʠʷ ɽɻʕ ʧʦ 

ʬʠʟʠʢʝ.  ʋʯʘʩʪʥʠʢʠ ʵʢʟʘʤʝʥʘ ʜʦʣʞʥʳ  ʧʦʥʠʤʘʪʴ ʩʤʳʩʣ ʧʨʝʜʣʘʛʘʝʤʳʭ ʟʘʜʘʥʠʡ ʠ 

ʚʣʘʜʝʪʴ ʤʝʪʦʜʘʤʠ ʠʭ ʚʳʧʦʣʥʝʥʠʷ, ʫʤʝʪʴ ʧʨʘʚʠʣʴʥʦ ʦʬʦʨʤʠʪʴ ʨʝʟʫʣʴʪʘʪʳ 

ʚʳʧʦʣʥʝʥʥʳʭ ʟʘʜʘʥʠʡ, ʫʤʝʪʴ ʨʘʮʠʦʥʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʷʪʴ ʚʨʝʤʷ ʵʢʟʘʤʝʥʘ, ʠʤʝʪʴ 

ʩʦʙʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʩʚʦʠʭ ʜʦʩʪʠʞʝʥʠʡ ʚ ʠʟʫʯʝʥʠʠ ʬʠʟʠʢʠ. ʀʤʝʥʥʦ ʪʘʢʠʭ 

ʫʯʝʥʠʢʦʚ ʷ ʩʪʘʨʘʶʩʴ ʛʦʪʦʚʠʪʴ, ʦʨʛʘʥʠʟʫʷ ʩʧʝʮʠʘʣʴʥʳʝ ʫʨʦʢʠ, ʜʦʤʘʰʥʶʶ ʨʘʙʦʪʫ 

ʠ ʚʥʝʫʨʦʯʥʳʝ ʟʘʥʷʪʠʷ. 

ʉʠʩʪʝʤʘʪʠʟʘʮʠʷ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ï ʧʝʨʚʳʡ ʵʪʘʧ ʧʦʜʛʦʪʦʚʢʠ ʢ 

ɽɻʕ, ʪʘʢ ʢʘʢ ʣʶʙʦʝ ʟʘʜʘʥʠʝ ʵʢʟʘʤʝʥʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʪʨʝʙʫʝʪ ʦʧʦʨʳ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ. ʉʦʜʝʨʞʘʥʠʝ ʧʦʚʪʦʨʝʥʠʷ ʦʭʚʘʪʳʚʘʝʪ 

ʦʩʥʦʚʥʳʝ ʨʘʟʜʝʣʳ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ ʬʠʟʠʢʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʩʧʨʘʚʦʯʥʳʝ 

ʤʘʪʝʨʠʘʣʳ, ʧʦʷʩʥʝʥʠʷ ʥʘ ʧʨʠʤʝʨʘʭ ʠ ʟʘʜʘʯʘʭ, ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ.  

ɺʪʦʨʦʡ ʵʪʘʧ ï ʧʨʠʤʝʥʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ. ɺ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʬʦʨʤʠʨʫʶ  ʫʤʝʥʠʝ  ʘʥʘʣʠʟʠʨʦʚʘʪʴ  ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ, ʨʘʩʢʨʳʚʘʪʴ 

ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ ʫʩʣʦʚʠʷ, ʦʙʲʷʩʥʷʪʴ ʯʝʨʪʸʞ, ʨʝʰʘʪʴ ʟʘʜʘʯʫ ʩʥʘʯʘʣʘ ʚ ʦʙʱʝʤ 

ʚʠʜʝ, ʘ ʧʦʪʦʤ ʧʨʦʠʟʚʦʜʠʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʨʘʩʯʸʪ.  

ɺ ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ ʠʩʧʦʣʴʟʫʶ ʙʦʣʴʰʝ ʟʘʜʘʥʠʡ ʥʘ ʧʦʩʪʨʦʝʥʠʝ ʠ 

ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʛʨʘʬʠʢʦʚ, ʪʘʙʣʠʮ, ʫʜʝʣʷʶ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ 

ʟʘʜʘʯʘʤ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ, ʧʨʠʤʝʥʷʶ "ʧʨʘʚʠʣʦ ʩʧʠʨʘʣʠ" - ʦʪ ʧʨʦʩʪʝʡʰʠʭ ʪʠʧʦʚʳʭ 

ʟʘʜʘʥʠʡ ʜʦ ʟʘʜʘʥʠʡ ʧʦʚʳʰʝʥʥʦʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ, ʦʪ ʢʦʤʧʣʝʢʩʥʳʭ ʪʠʧʦʚʳʭ 

ʟʘʜʘʥʠʡ ʜʦ ʟʘʜʘʥʠʡ ʨʘʟʜʝʣʘ 2 ʯʘʩʪʠ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʤʝʪʦʜʫ ʧʦʚʪʦʨʷʝʤʳʡ 

ʤʘʪʝʨʠʘʣ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩ ʨʘʟʥʳʭ ʩʪʦʨʦʥ, ʚʳʷʚʣʷʶʪʩʷ ʩʚʷʟʠ ʝʛʦ ʩ ʜʨʫʛʠʤʠ 

ʨʘʟʜʝʣʘʤʠ ʢʫʨʩʘ ʬʠʟʠʢʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʧʦʣʥʦʡ ʠ ʛʣʫʙʦʢʦʡ 
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ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ ʦʙʫʯʘʁɦ ʠʭʩʷ ʠ ʠʭ ʧʝʨʝʥʦʩ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ. 

ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʥʘ ʫʨʦʢʘʭ ʧʦʟʚʦʣʷʝʪ ʯʘʩʪʠʯʥʦ 

ʨʝʘʣʠʟʦʚʘʪʴ ʟʘʜʘʯʠ ʧʦʜʛʦʪʦʚʢʠ ʢ ɽɻʕ. ɼʣʷ ʙʦʣʝʝ ʫʩʧʝʚʘʶʱʠʭ ʢʘʜʝʪ   ʢʣʘʩʩʘ,  

ʧʨʝʜʣʘʛʘʶ ʟʘʜʘʥʠʷ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ ʚ ʬʦʨʤʝ ɽɻʕ. ɺ ʭʦʜʝ ʪʘʢʦʡ 

ʨʘʙʦʪʳ ʬʦʨʤʠʨʫʶʪʩʷ ʫ ʦʙʫʯʘʁɦʠʭʩʷ ʥʘʚʳʢʠ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʷ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ 

ʨʘʙʦʪʳ, ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʠ ʩʘʤʦʢʦʥʪʨʦʣʷ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʫʯʝʥʠʢ ʙʳʣ ʛʦʪʦʚ ʢ ʧʦʣʥʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʚ ʨʘʙʦʪʝ ʥʘ ʵʢʟʘʤʝʥʝ. 

 ɹʦʣʴʰʫʶ ʨʦʣʴ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ʵʢʟʘʤʝʥʫ ʠʛʨʘʝʪ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ 

ʨʘʙʦʪʘ ʦʙʫʯʘʁɦʠʭʩ̫ ʩ ʫʯʝʙʥʦʡ ʣʠʪʝʨʘʪʫʨʦʡ, ʩʦ ʩʧʨʘʚʦʯʥʠʢʘʤʠ, ʘ ʪʘʢʞʝ ʚ ʩʝʪʠ 

ʀʥʪʝʨʥʝʪ. ʄʦʷ ʨʦʣʴ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʵʪʦʡ ʨʘʙʦʪʳ - ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʳʙʦʨʫ ʪʝʤ ʠ 

ʟʘʜʘʯ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ, ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʳʙʦʨʫ ʩʘʡʪʦʚ ʚ ʩʝʪʠ, ʛʜʝ 

ʩʦʙʨʘʥ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʠ ʩʘʡʪʦʚ, ʛʜʝ ʢʘʜʝʪʳ ʤʦʛʫʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʧʨʦʚʝʨʠʪʴ ʫʨʦʚʝʥʴ ʩʚʦʝʡ ʧʦʜʛʦʪʦʚʢʠ. 

ʊʨʝʪʠʡ ʵʪʘʧ ï ʧʨʦʚʝʨʢʘ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ ʦʙʫʯʘʁɦʠʭʩʷ. 

ʆʮʝʥʢʘ ʧʦʜʛʦʪʦʚʢʠ ʚʳʧʫʩʢʥʠʢʦʚ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʨʘʚʥʝʥʠʝ ʨʝʘʣʴʥʦʛʦ 

ʫʨʦʚʥʷ ʦʙʫʯʝʥʥʦʩʪʠ ʢʘʜʝʪ ʩ ʵʪʘʣʦʥʥʳʤ ʫʨʦʚʥʝʤ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʤ ʚ ʩʪʘʥʜʘʨʪʝ. 

ʂʦʥʪʨʦʣʴ ʦʩʫʱʝʩʪʚʣʷʶ ʩ ʧʦʤʦʱʴʶ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʬʦʨʤ ʢʘʢ ʝʞʝʫʨʦʯʥʳʝ (ʚ ʚʠʜʝ 

ʬʠʟʠʯʝʩʢʠʭ ʜʠʢʪʘʥʪʦʚ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʪʝʩʪʦʚ ʠ ʪ.ʜ.), ʪʘʢ ʠ ʧʨʦʚʝʜʝʥʠʝ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʦ ʦʙʨʘʟʮʫ ɽɻʕ ʧʦʩʣʝ ʠʟʫʯʝʥʠʷ ʢʘʞʜʦʛʦ ʨʘʟʜʝʣʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ 

ʦʙʫʯʘʱʠʭʩʷ ʢ ɽɻʕ ʩʝʛʦʜʥʷ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʳʙʦʨ ʩʦʜʝʨʞʘʥʠʷ ʠ 

ʩʧʦʩʦʙʦʚ ʦʙʫʯʝʥʠʷ; ʧʦʚʳʰʝʥʠʝ ʩʣʦʞʥʦʩʪʠ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ; ʧʦʜʜʝʨʞʢʘ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʙʝʥʢʘ; ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʫʯʠʪʝʣʷ, ʫʯʝʥʠʢʘ, 

ʨʦʜʠʪʝʣʝʡ. ʅʝʦʙʭʦʜʠʤʦ ʘʢʪʠʚʠʟʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʙʫʯʘʝʤʳʭ, 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʫʙʝʞʜʝʥʠʝ ʠʭ ʚ ʪʦʤ, ʯʪʦ ʣʠʰʴ ʧʨʠ ʥʘʣʠʯʠʠ ʘʢʪʠʚʥʦʡ ʧʦʟʠʮʠʠ 

ʧʨʠ ʠʟʫʯʝʥʠʠ ʧʨʝʜʤʝʪʘ, ʧʨʠ ʫʩʣʦʚʠʠ ʧʨʠʦʙʨʝʪʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʫʤʝʥʠʡ ʠ 

ʥʘʚʳʢʦʚ ʠ ʠʭ ʨʝʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʞʥʦ ʨʘʩʩʯʠʪʳʚʘʪʴ ʥʘ ʢʘʢʦʡ-ʪʦ ʫʩʧʝʭ. 

 

 

ʈʦʣʴ ʫʯʠʪʝʣʷ ʚ ʰʢʦʣʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʚʝʣʠʢʘ, ʥʦ ʦʥ ʥʝ ʚʩʝʤʦʛʫʱ, ʠ 

ʦʙʫʯʠʪʴ ʤʦʞʝʪ ʣʠʰʴ ʪʦʛʦ, ʢʪʦ ʭʦʯʝʪ ʫʯʠʪʴʩʷ. 
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ʌʀɿʀʏɽʉʂʀɽ ɿɸʂʆʅʓ. ʌʋʅɼɸʄɽʅʊɸʃʔʅʓɽ 

ɺɿɸʀʄʆɼɽʁʉʊɺʀʗ. ɽɼʀʅʀʎʓ ʌʀɿʀʏɽʉʂʀʍ ɺɽʃʀʏʀʅ 

 

ʅɸɹʃʖɼɽʅʀʗ, ʆʇʓʊ, ʕʂʉʇɽʈʀʄɽʅʊ, ʋʉʊɸʅʆɺʃɽʅʀɽ 

ɿɸʂʆʅʆʄɽʈʅʆʉʊɽʁ ï ʦʩʥʦʚʘ ʧʦʟʥʘʥʠʷ ʤʠʨʘ. 

ʌʀɿʀʏɽʉʂʀʁ ɿɸʂʆʅ ï ʦʧʠʩʘʥʠʝ ʩʦʦʪʥʦʰʝʥʠʡ ʚ ʧʨʠʨʦʜʝ, 

ʧʨʦʷʚʣʷʶʱʠʭʩʷ ʧʨʠ ʦʧʨʝʜʝʣʸʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ. 

ʅɸʋʏʅɸʗ ɻʀʇʆʊɽɿɸ ï ʧʨʝʜʧʦʣʘʛʘʝʪ  ʩʚʷʟʴ ʤʝʞʜʫ ʠʟʚʝʩʪʥʳʤ  ʠ  ʚʥʦʚʴ 

ʦʙʲʷʩʥʷʝʤʳʤ ʷʚʣʝʥʠʝʤ. 

ʅɸʋʏʅɸʗ ʊɽʆʈʀʗ ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʦʩʪʫʣʘʪʦʚ, ʦʧʨʝʜʝʣʝʥʠʡ, ʛʠʧʦʪʝʟ ʠ 

ʟʘʢʦʥʦʚ, ʦʙʲʷʩʥʷʶʱʠʭ ʥʘʙʣʶʜʘʝʤʦʝ ʷʚʣʝʥʠʝ.  

ʕʂʉʇɽʈʀʄɽʅʊ ï ʢʨʠʪʝʨʠʡ ʧʨʘʚʠʣʴʥʦʩʪʠ ʪʝʦʨʠʠ. 

ʌʀɿʀʏɽʉʂɸʗ ʄʆɼɽʃʔ ï ʫʧʨʦʱʸʥʥʘʷ ʚʝʨʩʠʷ ʬʠʟʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, 

ʩʦʭʨʘʥʷʶʱʘʷ  ʝʸ  ʛʣʘʚʥʳʝ ʯʝʨʪʳ. 

× ʀʜʝʠ ʘʪʦʤʠʟʤʘ  (ʧʨʝʜʧʦʣʦʞʝʥʠʝ ɼʝʤʦʢʨʠʪʘ, ʪʝʦʨʠʷ ʃʦʤʦʥʦʩʦʚʘ, 

ʠʜʝʷ ɼʘʣʴʪʦʥʘ,  ʪʘʙʣʠʮʘ ʄʝʥʜʝʣʝʝʚʘ). 

× ʄʦʜʝʣʠ ʚ ʤʠʢʨʦʤʠʨʝ (ʤʦʜʝʣʴ ʘʪʦʤʘ ʊʦʤʩʦʥʘ, ʤʦʜʝʣʴ ʘʪʦʤʘ 

ʈʝʟʝʨʬʦʨʜʘ,  ʵʣʝʤʝʥʪʘʨʥʳʝ ʯʘʩʪʠʮʳ). 
ɺʠʜʳ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ (ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ, 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ, ʩʠʣʴʥʳʝ, ʩʣʘʙʳʝ). 

ʈʘʜʠʫʩ ʜʝʡʩʪʚʠʷ ï ʚʘʞʥʝʡʰʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

(ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ï 

ʜʘʣʴʥʦʜʝʡʩʪʚʫʶʱʠʝ;  ʩʠʣʴʥʳʝ ʠ ʩʣʘʙʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ - 

ʢʦʨʦʪʢʦʜʝʡʩʪʚʫʶʱʠʝ). 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʘʢ ʩʚʷʟʴ ʩʪʨʫʢʪʫʨ ʚʝʱʝʩʪʚʘ (ʩʠʣʴʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʦʯʥʦʩʪʴ ʷʜʨʘ, ʩʣʘʙʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ 

ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ, ʷʜʝʨʥʳʭ ʨʝʘʢʮʠʡ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʩʚʷʟʳʚʘʶʪ ʷʜʨʘ ʩ ʵʣʝʢʪʨʦʥʘʤʠ ʚ ʘʪʦʤʘʭ, ʦʙʲʝʜʠʥʷʶʪ ʘʪʦʤʳ ʠ ʤʦʣʝʢʫʣʳ ʚ 

ʨʘʟʣʠʯʥʳʝ ʚʝʱʝʩʪʚʘ, ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʩʠʣʘʭ ʫʧʨʫʛʦʩʪʠ, ʪʨʝʥʠʷ,  

ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ  ʧʦʨʷʜʦʢ ʥʘ ɿʝʤʣʝ ʠ ʚ 

ʂʦʩʤʦʩʝ).  

ɹʘʟʦʚʳʝ  ʬʠʟʠʯʝʩʢʠʝ ʚʝʣʠʯʠʥʳ  ʤʝʭʘʥʠʢʠ: ʚʨʝʤʷ ï ʩʝʢ, ʜʣʠʥʘ ï ʤ, ʤʘʩʩʘ ï 

ʢʛ. 
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ʂʀʅɽʄɸʊʀʂɸ ʇʈʗʄʆʃʀʅɽʁʅʆɻʆ ɼɺʀɾɽʅʀʗ 

 

ʄʝʭʘʥʠʯʝʩʢʦʝ ʜʚʠʞʝʥʠʝ ï ʠʟʤʝʥʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʪʝʣʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʠʭ ʪʝʣ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ.  

ʂʠʥʝʤʘʪʠʢʘ ʜʘʸʪ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʜʚʠʞʝʥʠʷ ʪʝʣ. 

ʄʘʪʝʨʠʘʣʴʥʘʷ ʪʦʯʢʘ ʢʘʢ ʬʠʟʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ï  ʵʪʦ ʪʝʣʦ, ʨʘʟʤʝʨʘʤʠ 

ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ. 

ʊʝʣʦ ʦʪʩʯʸʪʘ ï ʪʝʣʦ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʪʦʨʦʛʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʜʚʠʞʝʥʠʝ.  

ʉʠʩʪʝʤʘ ʦʪʩʯʸʪʘ ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʪʝʣʘ ʦʪʩʯʸʪʘ ʠ ʩʚʷʟʘʥʥʦʡ ʩ ʥʠʤ 

ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʠ ʯʘʩʦʚ.  

ʊʨʘʝʢʪʦʨʠʷ ï ʣʠʥʠʷ ʚʜʦʣʴ ʢʦʪʦʨʦʡ ʜʚʠʞʝʪʩʷ ʪʝʣʦ. 

ʈʘʜʠʫʩ-ʚʝʢʪʦʨ ï ʚʝʢʪʦʨ, ʩʦʝʜʠʥʷʶʱʠʡ ʥʘʯʘʣʦ ʦʪʩʯʸʪʘ ʩ ʧʦʣʦʞʝʥʠʝʤ 

ʪʦʯʢʠ ʚ ʦʧʨʝʜʝʣʸʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. 

ɿʘʢʦʥ ʜʚʠʞʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʠ  ʚ 

ʢʦʦʨʜʠʥʘʪʥʦʡ ʬʦʨʤʝ ʦʧʨʝʜʝʣʷʝʪ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʢʦʦʨʜʠʥʘʪ  x(t), y(t) ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ.   

ɿʘʢʦʥ ʜʚʠʞʝʥʠʷ  ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʠ ʚ 

ʚʝʢʪʦʨʥʦʡ ʬʦʨʤʝ ʦʧʨʝʜʝʣʷʝʪ  ʟʘʚʠʩʠʤʦʩʪʴ ʨʘʜʠʫʩʘ ï 

ʚʝʢʪʦʨʘ ʦʪ ʚʨʝʤʝʥʠ.  

ʉʚʷʟʴ ʤʝʞʜʫ ʟʘʢʦʥʘʤʠ ʜʚʠʞʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʠ ʚ ʢʦʦʨʜʠʥʘʪʥʦʡ  ʠ 

ʚʝʢʪʦʨʥʦʡ ʬʦʨʤʝ.   r x = x,  r y = y,   r
2 
= r x

2
 + r y

2
.   x = r  cosŬ,   y = r  sinŬ. 

ʀʟʤʝʥʝʥʠʝ ʚʝʣʠʯʠʥʳ ï ʵʪʦ  ʨʘʟʥʦʩʪʴ ʝʸ ʢʦʥʝʯʥʦʛʦ ʠ ʥʘʯʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʠʡ.   

ʇʝʨʝʤʝʱʝʥʠʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʠʟʤʝʥʝʥʠʝ ʨʘʜʠʫʩʘ-ʚʝʢʪʦʨʘ ʤʘʪʝʨʠʘʣʴʥʦʡ 

ʪʦʯʢʠ. 

ʇʝʨʝʤʝʱʝʥʠʝ ʧʦʢʘʟʳʚʘʝʪ  ʥʘ ʢʘʢʦʝ ʨʘʩʩʪʦʷʥʠʝ ʠ ʚ ʢʘʢʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʩʤʝʱʘʝʪʩʷ ʪʝʣʦ ʟʘ ʜʘʥʥʦʝ ʚʨʝʤʷ.  ʇʝʨʝʤʝʱʝʥʠʝ ï ʚʝʢʪʦʨ, ʧʨʦʚʝʜʸʥʥʳʡ ʠʟ 

ʥʘʯʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʠ ʚ ʢʦʥʝʯʥʦʝ. 

ʈʝʟʫʣʴʪʠʨʫʶʱʝʝ ʧʝʨʝʤʝʱʝʥʠʝ ʨʘʚʥʦ ʚʝʢʪʦʨʥʦʡ ʩʫʤʤʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ 

ʧʝʨʝʤʝʱʝʥʠʡ.  

ʇʫʪʴ ï ʜʣʠʥʘ ʫʯʘʩʪʢʘ ʪʨʘʝʢʪʦʨʠʠ, ʧʨʦʡʜʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʦʡ ʟʘ 

ʜʘʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ. 

ʇʫʪʴ ʨʘʚʝʥ ʤʦʜʫʣʶ ʧʝʨʝʤʝʱʝʥʠʷ ʪʦʣʴʢʦ ʧʨʠ ʧʨʷʤʦʣʠʥʝʡʥʦʤ ʜʚʠʞʝʥʠʠ ʚ 

ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʉʢʦʨʦʩʪʴ 

1. ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʨʘʚʥʘ ʦʪʥʦʰʝʥʠʶ ʧʨʦʡʜʝʥʥʦʛʦ ʧʫʪʠ ʢʦ ʚʨʝʤʝʥʠ, 

ʟʘ ʢʦʪʦʨʦʝ ʵʪʦʪ ʧʫʪʴ ʧʨʦʡʜʝʥ. V = S/ t 

2.  ʄʛʥʦʚʝʥʥʘʷ ʩʢʦʨʦʩʪʴ ï ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʟʘ ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʳʡ 

ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ. V = æS/ æt.  ʄʛʥʦʚʝʥʥʘʷ ʩʢʦʨʦʩʪʴ ʥʘʧʨʘʚʣʝʥʘ ʪʘʢ ʞʝ,  ʢʘʢ ʠ 

ʧʝʨʝʤʝʱʝʥʠʝ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ.  

3. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ï ʩʢʦʨʦʩʪʴ ʧʝʨʚʦʛʦ  ʪʝʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʪʦʨʦʛʦ, ʨʘʚʥʘ ʚʝʢʪʦʨʥʦʡ ʨʘʟʥʦʩʪʠ ʩʢʦʨʦʩʪʠ ʧʝʨʚʦʛʦ ʪʝʣʘ ʠ ʩʢʦʨʦʩʪʠ ʚʪʦʨʦʛʦ 

ʪʝʣʘ. ʩʢʦʨʦʩʪʴ ʚʪʦʨʦʛʦ  ʪʝʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʝʨʚʦʛʦ, ʨʘʚʥʘ ʚʝʢʪʦʨʥʦʡ ʨʘʟʥʦʩʪʠ 

ʩʢʦʨʦʩʪʠ ʚʪʦʨʦʛʦ ʪʝʣʘ ʠ ʩʢʦʨʦʩʪʠ ʧʝʨʚʦʛʦ ʪʝʣʘ. 

4. ʄʝʪʦʜʠʢʘ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʥʘ ʨʘʩʯʸʪ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ï ʚʚʦʜʠʪʩʷ 

ʚʝʣʠʯʠʥʘ, ʦ ʢʦʪʦʨʦʡ ʥʠʯʝʛʦ ʥʝ ʠʟʚʝʩʪʥʦ, ʧʦ ʵʪʦʡ ʚʝʣʠʯʠʥʝ ʩʦʩʪʘʚʣʷʝʪʩʷ 

ʫʨʘʚʥʝʥʠʝ, ʟʘʪʝʤ ʵʪʘ ʚʝʣʠʯʠʥʘ ʚʳʨʘʞʘʝʪʩʷ ʯʝʨʝʟ ʠʟʚʝʩʪʥʳʝ ʚʝʣʠʯʠʥʳ. 
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ʋʩʢʦʨʝʥʠʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʠʟʤʝʥʝʥʠʝ ʩʢʦʨʦʩʪʠ. 

× ʋʩʢʦʨʝʥʠʝ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢ ʠʟʤʝʥʷʝʪʩʷ ʩʢʦʨʦʩʪʴ ʟʘ ʝʜʠʥʠʮʫ 

ʚʨʝʤʝʥʠ. 

× ʄʛʥʦʚʝʥʥʦʝ ʫʩʢʦʨʝʥʠʝ ï ʚʝʢʪʦʨʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʚʝʣʠʯʠʥʘ, ʨʘʚʥʘʷ 

ʧʨʝʜʝʣʫ  ʦʪʥʦʰʝʥʠʷ ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ  ʢ ʧʨʦʤʝʞʫʪʢʫ ʚʨʝʤʝʥʠ, ʟʘ ʢʦʪʦʨʦʝ ʵʪʦ 

ʠʟʤʝʥʝʥʠʝ ʧʨʦʠʟʦʰʣʦ.  a= (V ï V0)/t 

× ɺʝʢʪʦʨ ʫʩʢʦʨʝʥʠʷ ʧʨʠ ʧʨʷʤʦʣʠʥʝʡʥʦʤ ʜʚʠʞʝʥʠʠ  ʧʘʨʘʣʣʝʣʝʥ ʠʣʠ 

ʘʥʪʠʧʘʨʘʣʣʝʣʝʥ ʚʝʢʪʦʨʫ ʩʢʦʨʦʩʪʠ 

1. ʇʨʷʤʦʣʠʥʝʡʥʦʝ ʨʘʚʥʦʫʩʢʦʨʝʥʥʦʝ  ʜʚʠʞʝʥʠʝ.   a= (V ï V0)/t;  a ï 

const.  

2. ʈʘʚʥʦʧʝʨʝʤʝʥʥʦʝ ʜʚʠʞʝʥʠʝ. 

ʉʢʦʨʦʩʪʴ ʧʨʠ  ʧʨʷʤʦʣʠʥʝʡʥʦʤ ʨʘʚʥʦʧʝʨʝʤʝʥʥʦʤ ʜʚʠʞʝʥʠʠ.    Vʭ = V0ʭ 

+ axt.   ʄʦʜʫʣʴ ʚʝʢʪʦʨʘ ʩʢʦʨʦʩʪʠ  ʯʠʩʣʝʥʥʦ ʨʘʚʝʥ  ʝʛʦ ʧʨʦʝʢʮʠʠ ʥʘ ʢʦʦʨʜʠʥʘʪʥʫʶ 

ʦʩʴ, ʚʜʦʣʴ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʜʚʠʞʝʥʠʝ. 

3. ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ  ʩʢʦʨʦʩʪʠ  ʧʨʠ ʨʘʚʥʦʧʝʨʝʤʝʥʥʦʤ ʜʚʠʞʝʥʠʠ 

ʝʩʪʴ ʧʨʷʤʘʷ ʣʠʥʠʷ. 

4. ʇʝʨʝʤʝʱʝʥʠʝ ʯʠʩʣʝʥʥʦ ʨʘʚʥʦ ʧʣʦʱʘʜʠ ʬʠʛʫʨʳ ʦʛʨʘʥʠʯʝʥʥʦʡ 

ʛʨʘʬʠʢʦʤ ʩʢʦʨʦʩʪʠ. 
 
                                                                                                     

 

5. ʋʨʘʚʥʝʥʠʝ ʨʘʚʥʦʧʝʨʝʤʝʥʥʦʛʦ ʜʚʠʞʝʥʠʷ.      x= x0+ Sx 
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ɹʘʣʣʠʩʪʠʯʝʩʢʦʝ ʜʚʠʞʝʥʠʝ 

¶ ʊʨʘʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ ʪʝʣʘ,  ʚʳʣʝʪʘʶʱʝʛʦ ʩ 

ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ  V0    ʧʦʜ ʫʛʣʦʤ  Ŭ   

ʢ ʛʦʨʠʟʦʥʪʫ    ʚ ʧʦʣʝ ʩʠʣʳ ʪʷʞʝʩʪʠ, 

ʷʚʣʷʝʪʩʷ ʧʘʨʘʙʦʣʦʡ 

ʘ)  ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ ï ʨʘʚʥʦʤʝʨʥʦʝ 

ʧʨʷʤʦʣʠʥʝʡʥʦʝ:    x = x0 + V0x t,    ʛʜʝ V0x = V0 

cos Ŭ 

ʙ)  ʧʦ ʚʝʨʪʠʢʘʣʠ  - ʨʘʚʥʦʧʝʨʝʤʝʥʥʦʝ ʩ 

ʫʩʢʦʨʝʥʠʝʤ    g:                                  y = y0 + V0yt 

+ gy t
2
/2,   ʛʜʝ  V0y = V0 sin Ŭ 

¶ ʂʨʠʚʦʣʠʥʝʡʥʦʝ ʙʘʣʣʠʩʪʠʯʝʩʢʦʝ ʜʚʠʞʝʥʠʝ ï ʨʝʟʫʣʴʪʘʪ ʩʣʦʞʝʥʠʷ ʜʚʫʭ ʜʚʠʞʝʥʠʡ. 

¶ ɽʩʣʠ ʥʘʯʘʣʦ ʦʪʩʯʸʪʘ ʩʚʷʟʘʪʴ ʩ ʥʘʯʘʣʦʤ ʜʚʠʞʝʥʠʷ ʪʝʣʘ, ʪʦ  ʟʘʢʦʥ ʙʘʣʣʠʩʪʠʯʝʩʢʦʛʦ ʜʚʠʞʝʥʠʷ 

ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ:    

                             x = (V0 cos Ŭ) t,     

                               y = (V0 sin Ŭ) t+ gy t
2
/2 

¶ ɻʨʘʬʠʢ  ʙʘʣʣʠʩʪʠʯʝʩʢʦʛʦ ʜʚʠʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʘʨʘʙʦʣʫ, ʚʝʪʚʠ ʢʦʪʦʨʦʡ 

ʥʘʧʨʘʚʣʝʥʳ ʚʥʠʟ ʠ ʦʜʥʘ ʠʟ ʥʠʭ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ. 

1. t = V0 sin Ŭ/g    - ʚʨʝʤʷ ʧʦʜʲʝʤʘ.  ɺʩʸ ʚʨʝʤʷ ʧʦʣʸʪʘ ʙʫʜʝʪ ʚ ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʝ. 

¶               ymax = V0
2
 sin

2
 Ŭ/2g   - ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʳʩʦʪʘ  ʧʦʜʲʸʤʘ. 

                      xmʘx = V0
2
 sin 2Ŭ/g           -  ʜʘʣʴʥʦʩʪʴ ʧʦʣʸʪʘ                             

¶ ɼʘʣʴʥʦʩʪʴ ʧʦʣʸʪʘ ʤʘʢʩʠʤʘʣʴʥʘ, ʝʩʣʠ  sin 2 Ŭ  =1, ʪ.ʝ. ʫʛʦʣ = 45 
0
. 

¶ ʉʢʦʨʦʩʪʴ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʧʨʠ  ʙʘʣʣʠʩʪʠʯʝʩʢʦʤ ʜʚʠʞʝʥʠʠ:           V =       Vx
2
 + Vy

2
                       

ʂʨʠʚʦʣʠʥʝʡʥʦʝ ʜʚʠʞʝʥʠʝ.   
ɺʠʜʳ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʜʚʠʞʝʥʠʷ 

(ʚʨʘʱʘʪʝʣʴʥʦʝ ʠ ʢʦʣʝʙʘʪʝʣʴʥʦʝ) ʠ ʠʭ  ʤʝʩʪʦ ʠ 

ʨʦʣʴ ʚ ʇʨʠʨʦʜʝ. 

ɺʘʞʥʝʡʰʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʜʚʠʞʝʥʠʷ ï ʧʝʨʠʦʜ ï 

ʚʨʝʤʷ ʧʦʣʥʦʛʦ ʧʦʚʪʦʨʝʥʠʷ ʜʚʠʞʝʥʠʷ 

ʈʘʚʥʦʤʝʨʥʦʝ ʜʚʠʞʝʥʠʝ ʪʝʣʘ ʧʦ ʦʢʨʫʞʥʦʩʪʠ ï 

ʜʚʠʞʝʥʠʝ ʩ ʧʦʩʪʦʷʥʥʦʡ ʧʦ ʤʦʜʫʣʶ 

ʩʢʦʨʦʩʪʴʶ.   ʇʫʪʴ ʧʦ ʜʫʛʝ. ʇʝʨʝʤʝʱʝʥʠʝ ʧʦ 

ʭʦʨʜʝ. ʉʢʦʨʦʩʪʴ ʥʘʧʨʘʚʣʝʥʘ ʧʦ ʢʘʩʘʪʝʣʴʥʦʡ. ʋʩʢʦʨʝʥʠʝ ʢ ʮʝʥʪʨʫ ʦʢʨʫʞʥʦʩʪʠ.                                                                                                                            

ʉʧʦʩʦʙʳ ʦʧʠʩʘʥʠʷ  ʜʚʠʞʝʥʠʷ ʪʝʣʘ  ʧʦ ʦʢʨʫʞʥʦʩʪʠ:  

-      ʩ ʧʦʤʦʱʴʶ ʧʫʪʠ:   2ˊr = vT  

1. c ʧʦʤʦʱʴʶ  ʟʘʢʦʥʘ ʜʚʠʞʝʥʠʷ ʚ ʢʦʦʨʜʠʥʘʪʥʦʡ ʬʦʨʤʝ  (x.y).  

    x = r Cos ű,  y =  r Sin ű 

2. ʩ ʧʦʤʦʱʴʶ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʨʘʜʠʫʩʘ ï ʚʝʢʪʦʨʘ.,  ű = ɤt. 

ʋʛʦʣ ʧʦʚʦʨʦʪʘ, ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ, ʧʝʨʠʦʜ, ʬʘʟʘ, ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ï ʛʣʘʚʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʨʘʱʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ.  ű ï ʬʘʟʘ ʢʦʣʝʙʘʥʠʡ, ʫʛʦʣ ʧʦʚʦʨʦʪʘ. 

ʋʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ  ɤ = ű/t - ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ.  

        ʇʝʨʠʦʜ ï ʚʨʝʤʷ ʦʜʥʦʛʦ ʧʦʣʥʦʛʦ ʧʦʚʦʨʦʪʘ     T = 2́ /ɤ.  ʏʘʩʪʦʪʘ ï ʯʠʩʣʦ ʧʦʚʦʨʦʪʦʚ ʚ 

ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ  ɔ = 1/ʊ .       

         ʉʚʷʟʴ ʤʝʞʜʫ  ʣʠʥʝʡʥʦʡ ʠ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʴʶ. V = ɤR = 2ˊ ɔ R 

ʎʝʥʪʨʦʩʪʨʝʤʠʪʝʣʴʥʦʝ  ʠʣʠ ʥʦʨʤʘʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ  a = v
2
 /R. 
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ʊʘʥʛʝʥʮʠʘʣʴʥʦʝ ʠʣʠ ʢʘʩʘʪʝʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ.      a = ȹv /t 

ʂʦʣʝʙʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʷʚʣʷʝʪʩʷ ʧʝʨʠʦʜʠʯʝʩʢʠʤ ʠ  ʦʧʠʩʳʚʘʝʪʩʷ ʪʘʢʠʤʠ ʞʝ 

ʟʘʢʦʥʘʤʠ, ʯʪʦ ʠ ʜʚʠʞʝʥʠʝ ʧʦ ʦʢʨʫʞʥʦʩʪʠ.   ʂʦʦʨʜʠʥʘʪʥʳʡ ʩʧʦʩʦʙ ʦʧʠʩʘʥʠʷ 

ʢʦʣʝʙʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ:  x = r  cos ɤt        y = r  sin ɤt 

ɻʘʨʤʦʥʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ï ʵʪʦ ʢʦʣʝʙʘʥʠʷ ʧʨʠ ʢʦʪʦʨʳʭ ʢʦʣʝʙʣʶʱʘʷʩʷ ʚʝʣʠʯʠʥʘ 

ʠʟʤʝʥʷʝʪʩʷ ʩʠʥʫʩʦʠʜʘʣʴʥʦ.   ɻʨʘʬʠʢ ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʠʥʫʩʦʠʜʫ, ʠʣʠ ʢʦʩʠʥʫʩʦʠʜʫ. 

ʉʢʦʨʦʩʪʴ ʢʦʣʝʙʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ  vx = - v sin ɤt = - ɤr  sin ɤt.   ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʩʢʦʨʦʩʪʴ = ɤr  
ʋʩʢʦʨʝʥʠʝ  ʧʨʠ ʢʦʣʝʙʘʪʝʣʴʥʦʤ ʜʚʠʞʝʥʠʠ  ax = - an cos ɤt = - ɤ

2
r  cos ɤt. ʄʘʢʩ ʫʩʢʦʨʝʥʠʝ 

=  ɤ
2
r  

 

ʈʝʰʝʥʠʝ ʟʘʜʘʯ: 

 

ɸʃɻʆʈʀʊʄ ʈɽʐʅʀʗ ɿɸɼɸʏ ʇʆ 

ʂʀʅɽʄɸʊʀʂɽ. 

1. ʆʧʨʝʜʝʣʠʪʴ ʭʘʨʘʢʪʝʨ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ  

ʦʪʥʦʩʠʪʝʣʴʥʦ    ʩʠʩʪʝʤʳ ʦʪʩʯʸʪʘ. ɺʳʧʦʣʥʠʪʴ 

ʨʠʩʫʥʦʢ. 

2. ʅʘʧʠʩʘʪʴ ʫʨʘʚʥʝʥʠʝ ʜʚʠʞʝʥʠʷ  ʠ ʜʦʧʠʩʘʪʴ 

ʥʝʜʦʩʪʘʶʱʠʝ ʫʨʘʚʥʝʥʠʷ.  

3. ʅʘʡʪʠ ʧʨʦʝʢʮʠʠ ʚʝʢʪʦʨʥʳʭ ʚʝʣʠʯʠʥ  ʠ ʟʘʧʠʩʘʪʴ 

ʫʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ  ʚ ʧʨʦʝʢʮʠʷʭ. 

4. ʈʝʰʠʪʴ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʝʠʟʚʝʩʪʥʦʡ ʚʝʣʠʯʠʥʳ.                                             

5. ɿʘʧʠʩʘʪʴ ʦʪʚʝʪ. 
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¶ ʂʀʅɽʄɸʊʀʂɸ 

 ʄʘʪʝʨʠʘʣʴʥʘʷ ʪʦʯʢʘ. ʉʠʩʪʝʤʘ ʦʪʩʯʝʪʘ 

ɸ 1 ʀʩʩʣʝʜʫʝʪʩʷ ʧʝʨʝʤʝʱʝʥʠʝ ʩʣʦʥʘ ʠ ʤʫʭʠ. ʄʦʜʝʣʴ ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʠ 

ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʜʚʠʞʝʥʠʷ  

 1) ʪʦʣʴʢʦ ʩʣʦʥʘ 

2) ʪʦʣʴʢʦ ʤʫʭʠ 

3) ʠ ʩʣʦʥʘ, ʠ ʤʫʭʠ ʚ ʨʘʟʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

4) ʥʠ ʩʣʦʥʘ, ʥʠ ʤʫʭʠ, ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʞʠʚʳʝ ʩʫʱʝʩʪʚʘ 

ɸ 2 ʈʝʰʘʶʪʩʷ ʜʚʝ ʟʘʜʘʯʠ: 

ɸ. ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʤʘʥʝʚʨ ʩʪʳʢʦʚʢʠ ʜʚʫʭ ʢʦʩʤʠʯʝʩʢʠʭ ʢʦʨʘʙʣʝʡ; 

ɹ. ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʧʝʨʠʦʜʳ ʦʙʨʘʱʝʥʠʷ ʢʦʩʤʠʯʝʩʢʠʭ ʢʦʨʘʙʣʝʡ ʚʦʢʨʫʛ 

ɿʝʤʣʠ 

ɺ ʢʘʢʦʤ ʩʣʫʯʘʝ ʢʦʩʤʠʯʝʩʢʠʝ ʢʦʨʘʙʣʠ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ, ʢʘʢ 

ʤʘʪʝʨʠʘʣʴʥʳʝ ʪʦʯʢʠ? 

 1) ʪʦʣʴʢʦ ʚ ʧʝʨʚʦʤ 2) ʪʦʣʴʢʦ ʚʦ ʚʪʦʨʦʤ 

 3) ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ 4) ʥʠ ʚ ʧʝʨʚʦʤ, ʥʠ ʚʦ ʚʪʦʨʦʤ 

ɸ 3 ʂʦʛʜʘ ʤʳ ʛʦʚʦʨʠʤ, ʯʪʦ ʩʤʝʥʘ ʜʥʷ ʠ ʥʦʯʠ ʥʘ ɿʝʤʣʝ ʦʙʲʷʩʥʷʝʪʩʷ 

ʚʦʩʭʦʜʦʤ ʠ ʟʘʭʦʜʦʤ ʉʦʣʥʮʘ, ʪʦ ʤʳ ʠʤʝʝʤ ʚ ʚʠʜʫ  ʩʠʩʪʝʤʫ ʦʪʩʯʝʪʘ, 

ʩʚʷʟʘʥʥʫʶ ʩ  

 1) ʉʦʣʥʮʝʤ 2) ɿʝʤʣʝʡ 

 3) ʧʣʘʥʝʪʘʤʠ 4) ʣʶʙʳʤ ʪʝʣʦʤ 

ɸ 4 ʉʤʝʥʘ ʜʥʷ ʠ ʥʦʯʠ ʥʘ ɿʝʤʣʝ ʚ ʩʠʩʪʝʤʝ ʦʪʩʯʝʪʘ, ʩʚʷʟʘʥʥʦʡ ʩ ɿʝʤʣʝʡ, 

ʦʙʲʷʩʥʷʝʪʩʷ: 

1. ʚʨʘʱʝʥʠʝʤ ɿʝʤʣʠ ʚʦʢʨʫʛ ʦʩʠ 

2. ʜʚʠʞʝʥʠʝʤ ʉʦʣʥʮʘ ʚʦʢʨʫʛ ɿʝʤʣʠ 

3. ʜʚʠʞʝʥʠʝʤ ɿʝʤʣʠ ʚʦʢʨʫʛ ʉʦʣʥʮʘ 

       4)   ʥʘʢʣʦʥʥʦʤ ʟʝʤʥʦʡ ʦʩʠ 

2. ʊʨʘʝʢʪʦʨʠʷ. ʇʫʪʴ. ʇʝʨʝʤʝʱʝʥʠʝ. ʉʢʦʨʦʩʪʴ 

ɸ 1 ɼʚʘ ʪʝʣʘ, ʙʨʦʰʝʥʥʳʝ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʚʝʨʪʠʢʘʣʴʥʦ ʚʚʝʨʭ, 

ʜʦʩʪʠʛʣʠ ʚʳʩʦʪ 10 ʤ ʠ 20 ʤ ʠ ʫʧʘʣʠ ʥʘ ɿʝʤʣʶ. ʇʫʪʠ, ʧʨʦʡʜʝʥʥʳʝ 

ʵʪʠʤʠ ʪʝʣʘʤʠ, ʦʪʣʠʯʘʶʪʩʷ ʥʘ  

1) 5 ʤ 2) 20 ʤ 

3) 10 ʤ 4) 30 ʤ 

ɸ 2 ʏʝʣʦʚʝʢ ʦʙʦʰʝʣ ʢʨʫʛʣʦʝ ʦʟʝʨʦ ʜʠʘʤʝʪʨʦʤ 1 ʢʤ. ʆ ʧʫʪʠ, ʧʨʦʡʜʝʥʥʦʤ 

ʯʝʣʦʚʝʢʦʤ, ʠ ʤʦʜʫʣʝ ʝʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ 

 1) ʧʫʪʴ ʨʘʚʝʥ 3,14 ʢʤ, ʤʦʜʫʣʴ ʧʝʨʝʤʝʱʝʥʠʷ ʨʘʚʝʥ 1 ʢʤ 

2) ʧʫʪʴ ʨʘʚʝʥ 3,14 ʢʤ, ʤʦʜʫʣʴ ʧʝʨʝʤʝʱʝʥʠʷ ʨʘʚʝʥ ʥʫʣʶ 

3) ʧʫʪʴ ʨʘʚʝʥ ʥʫʣʶ, ʤʦʜʫʣʴ ʧʝʨʝʤʝʱʝʥʠʷ ʨʘʚʝʥ ʥʫʣʶ 

4) ʧʫʪʴ ʨʘʚʝʥ ʥʫʣʶ, ʤʦʜʫʣʴ ʧʝʨʝʤʝʱʝʥʠʷ ʨʘʚʝʥ 3,14 ʢʤ 

 

ɸ 3 ʊʦʯʢʘ ʜʚʠʞʝʪʩʷ ʧʦ ʦʢʨʫʞʥʦʩʪʠ ʨʘʜʠʫʩʦʤ 2 ʤ ʠ ʝʸ ʧʝʨʝʤʝʱʝʥʠʝ ʨʘʚʥʦ 

ʧʦ ʤʦʜʫʣʶ ʜʠʘʤʝʪʨʫ. ʇʫʪʴ ʧʨʦʡʜʝʥʥʳʡ ʪʝʣʦʤ ʨʘʚʝʥ  

 1) 2 ʤ 2) 4 ʤ 

 3) 6,28 ʤ 4) 12,56 ʤ 

 

ɸ 4 ʊʝʣʦ, ʜʚʠʛʘʷʩʴ ʧʨʷʤʦʣʠʥʝʡʥʦ ʠ ʨʘʚʥʦʤʝʨʥʦ ʚ ʧʣʦʩʢʦʩʪʠ, 

ʧʝʨʝʤʝʱʘʝʪʩʷ ʠʟ ʪʦʯʢʠ ɸ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ (0;2) ʚ ʪʦʯʢʫ ɺ ʩ 

ʢʦʦʨʜʠʥʘʪʘʤʠ (4; -1) ʟʘ ʚʨʝʤʷ, ʨʘʚʥʦʝ 10 ʩ. ʄʦʜʫʣʴ ʩʢʦʨʦʩʪʠ ʨʘʚʝʥ 

 1) 0,3 ʤ/ʩ
 

2) 0,5 ʤ/ʩ
 

 3) 0,7 ʤ/ʩ
 

4) 2,5 ʤ/ʩ
 

ɸ 5 ʊʝʣʦ, ʜʚʠʛʘʷʩʴ ʧʨʷʤʦʣʠʥʝʡʥʦ ʠ ʨʘʚʥʦʤʝʨʥʦ ʚ ʧʣʦʩʢʦʩʪʠ, 

ʧʝʨʝʤʝʱʘʝʪʩʷ ʠʟ ʪʦʯʢʠ ɸ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ (1;2) ʚ ʪʦʯʢʫ ɺ ʩ 

ʢʦʦʨʜʠʥʘʪʘʤʠ (4; -1) ʟʘ ʚʨʝʤʷ, ʨʘʚʥʦʝ 10 ʩ. ʉʢʦʨʦʩʪʴ ʪʝʣʘ ʥʘʧʨʘʚʣʝʥʘ ʢ 

ʦʩʠ ʆʍ ʧʦʜ ʫʛʣʦʤ 

 1) 30
ʦ 

2) 60
ʦ 

 3) 45
ʦ 

4) 135
ʦ 

 

3. ʋʨʘʚʥʝʥʠʝ ʢʦʦʨʜʠʥʘʪʳ ʧʨʠ ʨʘʚʥʦʤʝʨʥʦʤ ʧʨʷʤʦʣʠʥʝʡʥʦʤ ʜʚʠʞʝʥʠʠ. 

ʋʨʘʚʥʝʥʠʝ ʪʨʘʝʢʪʦʨʠʠ 

ɸ 1 ʂʦʦʨʜʠʥʘʪʘ ʪʝʣʘ ʠʟʤʝʥʷʝʪʩʷ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʩʦʛʣʘʩʥʦ ʬʦʨʤʫʣʝ 

tʭ 35-= . ʏʝʤʫ ʨʘʚʥʘ ʢʦʦʨʜʠʥʘʪʘ ʵʪʦʛʦ ʪʝʣʘ ʯʝʨʝʟ 5 ʩ ʧʦʩʣʝ ʥʘʯʘʣʘ 

ʜʚʠʞʝʥʠʷ?  

 1) -15 ʤ                     2) -10 ʤ
 

3)  10 ʤ                     4) 15 ʤ 

ɸ 2 ʂʦʦʨʜʠʥʘʪʘ ʪʝʣʘ ʠʟʤʝʥʷʝʪʩʷ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʩʦʛʣʘʩʥʦ ʬʦʨʤʫʣʝ 

tʭ 410-= . ʏʝʤʫ ʨʘʚʥʘ ʢʦʦʨʜʠʥʘʪʘ ʵʪʦʛʦ ʪʝʣʘ ʯʝʨʝʟ 5 ʩ ʧʦʩʣʝ ʥʘʯʘʣʘ 

ʜʚʠʞʝʥʠʷ?  

 1) -20 ʤ
 

2) -10 ʤ 

 3)  10 ʤ 4) 30 ʤ 

ɸ 3 ɿʘʚʠʩʠʤʦʩʪʴ  ʢʦʦʨʜʠʥʘʪʳ ʪʝʣʘ ʦʪ ʚʨʝʤʝʥʠ ʧʨʠ ʨʘʚʥʦʤʝʨʥʦʤ ʜʚʠʞʝʥʠʠ 

ʚʳʨʘʞʘʝʪʩʷ  

 1) ʣʠʥʝʡʥʦʡ ʬʫʥʢʮʠʝʡ 

2) ʢʚʘʜʨʘʪʠʯʥʦʡ ʬʫʥʢʮʠʝʡ 

3) ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʦʡ ʬʫʥʢʮʠʝʡ 

4) ʧʦʢʘʟʘʪʝʣʴʥʦʡ ʬʫʥʢʮʠʝʡ 

ɸ 4 ɺ ʪʘʙʣʠʮʝ ʧʨʠʚʝʜʝʥʳ ʢʦʦʨʜʠʥʘʪʳ ʢʦʨʘʙʣʷ, ʧʣʳʚʫʱʝʛʦ ʧʦ ʧʨʷʤʦʤʫ  

ʢʘʥʘʣʫ. 
ʤʭ,  0 1500 3000 4500 6000 7500 9000 

ʤʠʥt,  0 5 10 15 20 25 30 

 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ, ʜʚʠʞʝʥʠʝ ʢʦʨʘʙʣʷ ʷʚʣʷʝʪʩʷ 

1) ʨʘʚʥʦʤʝʨʥʳʤ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʚʨʝʤʝʥʠ ʥʘʙʣʶʜʝʥʠʷ 

2) ʨʘʚʥʦʫʩʢʦʨʝʥʥʳʤ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʚʨʝʤʝʥʠ ʥʘʙʣʶʜʝʥʠʷ 

3) ʨʘʚʥʦʤʝʨʥʳʤ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 10 ʤʠʥʫʪ ʥʘʙʣʶʜʝʥʠʷ ʠ ʨʘʚʥʦʫʩ-

ʢʦʨʝʥʥʳʤ ʩ 10 ʧʦ 30 ʤʠʥʫʪʫ 



 

4) ʨʘʚʥʦʫʩʢʦʨʝʥʥʳʤ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 10 ʤʠʥʫʪ ʥʘʙʣʶʜʝʥʠʷ ʠ ʨʘʚ-

ʥʦʤʝʨʥʳʤ ʩ 10 ʧʦ 30 ʤʠʥʫʪʫ 

ɸ 5 ʂʦʦʨʜʠʥʘʪʘ ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʠ, ʜʚʠʞʫʱʝʡʩʷ ʚ ʧʣʦʩʢʦʩʪʠ, 

ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʧʦ ʟʘʢʦʥʫ 

dcttybattx +=+= )(;)( , ʛʜʝ cbʘ ,, - ʯʠʩʣʘ, ʥʝ ʨʘʚʥʳʝ ʥʫʣʶ. 

ʊʨʘʝʢʪʦʨʠʷ ʪʦʯʢʠ ʚʳʨʘʞʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ 

 1) baxy +=  2) dcxy +=  

 3) )()( dbxcay +++=  
4) 

a

bcad
x

a

c
y

-
+=  

ɸ 6 ʊʝʣʦ ʜʚʠʞʝʪʩʷ ʚ ʧʣʦʩʢʦʩʪʠ ʪʘʢ, ʯʪʦ ʚʩʝ ʚʨʝʤʷ ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʨʷʤʦʡ, 

ʠʜʫʱʝʡ ʯʝʨʝʟ ʥʘʯʘʣʦ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ. ʂʘʢʦʝ ʠʟ ʫʨʘʚʥʝʥʠʡ 

ʧʨʘʚʠʣʴʥʦ ʦʧʠʩʳʚʘʝʪ ʝʛʦ ʪʨʘʝʢʪʦʨʠʶ (ʘ ʠ bʥʝ ʨʘʚʥʳ ʥʫʣʶ)? 

 1) baxy +=  2) axy=  

 3) 
2bxy=  4) baxx +=  

4. ʇʨʘʚʠʣʦ ʩʣʦʞʝʥʠʷ  ʩʢʦʨʦʩʪʝʡ 

ɸ 1 ʕʩʢʘʣʘʪʦʨ ʤʝʪʨʦ ʧʦʜʥʠʤʘʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 2 ʤ/ʩ. ʄʦʞʝʪ ʣʠ ʯʝʣʦʚʝʢ, 

ʥʘʭʦʜʷʱʠʡʩʷ ʥʘ ʥʝʤ, ʙʳʪʴ ʚ ʧʦʢʦʝ ʚ ʩʠʩʪʝʤʝ ʦʪʩʯʝʪʘ, ʩʚʷʟʘʥʥʦʡ ʩ 

ɿʝʤʣʝʡ? 

 1) ʄʦʞʝʪ, ʝʩʣʠ ʜʚʠʞʝʪʩʷ ʧʦ ʵʩʢʘʣʘʪʦʨʫ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʩʪʦʨʦʥʫ 

ʩʦ ʩʢʦʨʦʩʪʴʶ 2 ʤ/ʩ 

2) ʄʦʞʝʪ, ʝʩʣʠ ʜʚʠʞʝʪʩʷ  ʚ ʪʫ ʞʝ ʩʪʦʨʦʥʫ ʩʦ ʩʢʦʨʦʩʪʴʶ 2 ʤ/ʩ 

3) ʄʦʞʝʪ, ʝʩʣʠ ʩʪʦʠʪ ʥʘ ʵʩʢʘʣʘʪʦʨʝ 

4) ʅʝ ʤʦʞʝʪ ʥʠ ʧʨʠ ʢʘʢʠʭ ʫʩʣʦʚʠʷʭ 

 

ɸ 2 ʕʩʢʘʣʘʪʦʨ ʤʝʪʨʦ ʧʦʜʥʠʤʘʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 1 ʤ/ʩ. ʄʦʞʝʪ ʣʠ ʯʝʣʦʚʝʢ, 

ʥʘʭʦʜʷʱʠʡʩʷ ʥʘ ʥʝʤ, ʙʳʪʴ ʚ ʧʦʢʦʝ ʚ ʩʠʩʪʝʤʝ ʦʪʩʯʝʪʘ, ʩʚʷʟʘʥʥʦʡ ʩ 

ɿʝʤʣʝʡ? 

 1) ʄʦʞʝʪ, ʝʩʣʠ ʜʚʠʞʝʪʩʷ ʧʦ ʵʩʢʘʣʘʪʦʨʫ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʩʪʦʨʦʥʫ 

ʩʦ ʩʢʦʨʦʩʪʴʶ 1 ʤ/ʩ 

2) ʄʦʞʝʪ, ʝʩʣʠ ʜʚʠʞʝʪʩʷ  ʚ ʪʫ ʞʝ ʩʪʦʨʦʥʫ ʩʦ ʩʢʦʨʦʩʪʴʶ 1 ʤ/ʩ 

3) ʄʦʞʝʪ, ʝʩʣʠ ʩʪʦʠʪ ʥʘ ʵʩʢʘʣʘʪʦʨʝ 

4) ʅʝ ʤʦʞʝʪ ʥʠ ʧʨʠ ʢʘʢʠʭ ʫʩʣʦʚʠʷʭ 

ɸ 3 ʂʘʪʝʨ, ʜʚʠʛʘʷʩʴ ʚʜʦʣʴ ʧʦ ʨʝʢʝ, ʧʨʦʭʦʜʠʪ 2 ʢʤ ʧʦ ʪʝʯʝʥʠʶ, 

ʨʘʟʚʦʨʘʯʠʚʘʝʪʩʷ (ʤʛʥʦʚʝʥʥʦ)  ʠ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʧʫʥʢʪ ʦʪʧʨʘʚʣʝʥʠʷ. 

ʉʢʦʨʦʩʪʴ ʢʘʪʝʨʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʦʜʳ 36 ʢʤ/ʯ, ʘ ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ ʨʝʢʠ   

4 ʢʤ/ʯ. ʇʦʣʥʦʝ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʢʘʪʝʨʘ ʪʫʜʘ ʠ ʦʙʨʘʪʥʦ ʨʘʚʥʦ (ʦʪʚʝʪ 

ʜʘʪʴ ʚ ʤʠʥʫʪʘʭ) 

1) 4 ʤʠʥ 2) 6,8 ʤʠʥ 

3) 12,5 ʤʠʥ 4) 21,1 ʤʠʥ 

ɸ 4 ʇʣʦʚʝʮ ʧʣʳʚʸʪ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʥʘʧʨʘʚʣʝʥʠʶ ʪʝʯʝʥʠʷ ʨʝʢʠ. ʏʝʤʫ 

ʨʘʚʥʘ ʩʢʦʨʦʩʪʴ ʧʣʦʚʮʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʝʨʝʛʘ ʨʝʢʠ, ʝʩʣʠ ʝʛʦ ʩʢʦʨʦʩʪʴ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʦʜʳ 0,4 ʤ/ʩ, ʘ ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ 0,3 ʤ/ʩ? 

1) 1 ʤ/ʩ 2) 2 ʤ/ʩ 

3) 0,5 ʤ/ʩ 4) 1,5 ʤ/ʩ 

ɸ 5 ʇʣʦʚʝʮ ʧʝʨʝʧʣʳʚʘʝʪ ʨʝʢʫ ʧʦ ʢʨʘʪʯʘʡʰʝʤʫ ʧʫʪʠ. ʉʢʦʨʦʩʪʴ ʧʣʦʚʮʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʦʜʳ 5 ʢʤ/ʯ, ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ 3 ʢʤ/ʯ. ʉʢʦʨʦʩʪʴ ʧʣʦʚʮʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʝʨʝʛʘ ʨʘʚʥʘ 

1) 2 ʢʤ/ʯ 2) 3 ʢʤ/ʯ 

3) 4 ʢʤ/ʯ 4) 8 ʢʤ/ʯ 

ɸ 6 ʃʦʜʢʘ ʜʦʣʞʥʘ ʧʦʧʘʩʪʴ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ ʙʝʨʝʛ ʧʦ ʢʨʘʪʯʘʡʰʝʤʫ 

ʧʫʪʠ ʚ ʩʠʩʪʝʤʝ ʦʪʩʯʸʪʘ, ʩʚʷʟʘʥʥʦʡ ʩ ʙʝʨʝʛʦʤ. ʉʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ ʨʝʢʠ 
ʠ, ʘ ʩʢʦʨʦʩʪʴ  ʣʦʜʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʦʜʳ u. ʄʦʜʫʣʴ ʩʢʦʨʦʩʪʠ ʣʦʜʢʠ 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʝʨʝʛʘ ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʚʝʥ 

1) ʠ+u  2) ʠ-u  

3) 22 ʠ+u  4) 22 ʠ-u  

ɸ 7 ʉʘʤʦʣʸʪ ʣʝʪʠʪ ʠʟ ʛʦʨʦʜʘ ɸ ʚ ʛʦʨʦʜ ɺ ʩʦ ʩʢʦʨʦʩʪʴʶ u ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʦʟʜʫʭʘ. ʅʘ ʪʨʘʩʩʝ ʧʦʣʸʪʘ ʩʦ ʩʢʦʨʦʩʪʴʶ ʠ ʜʫʝʪ ʚʝʪʝʨ, ʥʘʧʨʘʚʣʝʥʠʝ 

ʢʦʪʦʨʦʛʦ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʦʪʨʝʟʢʫ, ʩʦʝʜʠʥʷʶʱʝʤʫ ʵʪʠ ʛʦʨʦʜʘ. 

ʆʧʨʝʜʝʣʠʪʝ ʤʦʜʫʣʴ ʩʢʦʨʦʩʪʠ ʩʘʤʦʣʸʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʝʤʣʠ.  

1) ʠ+u  2) ʠ-u  

3) 22 ʠ+u  4) 22 ʠ-u  

 

5. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʩʢʦʨʦʩʪʴ 

ɸ 1 ɼʚʘ ʘʚʪʦʤʦʙʠʣʷ ʜʚʠʞʫʪʩʷ ʧʦ ʧʨʷʤʦʡ ʜʦʨʦʛʝ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ: ʦʜʠʥ 

ʩʦ ʩʢʦʨʦʩʪʴʶ 60 ʢʤ/ʯ, ʘ ʜʨʫʛʦʡ ï ʩʦ ʩʢʦʨʦʩʪʴʶ 80 ʢʤ/ʯ. ʇʨʠ ʵʪʦʤ ʦʥʠ 

1) ʩʙʣʠʞʘʶʪʩʷ 

2) ʫʜʘʣʷʶʪʩʷ 

3) ʥʝ ʠʟʤʝʥʷʶʪ ʨʘʩʩʪʦʷʥʠʝ ʜʨʫʛ ʦʪ ʜʨʫʛʘ 

4) ʤʦʛʫʪ ʩʙʣʠʞʘʪʴʩʷ, ʘ ʤʦʛʫʪ ʫʜʘʣʷʪʴʩʷ 

ɸ 2 ɼʚʘ ʘʚʪʦʤʦʙʠʣʷ ʜʚʠʞʫʪʩʷ ʧʦ ʧʨʷʤʦʡ ʜʦʨʦʛʝ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ: ʦʜʠʥ 

ʩʦ ʩʢʦʨʦʩʪʴʶ 50 ʢʤ/ʯ, ʘ ʜʨʫʛʦʡ ï ʩʦ ʩʢʦʨʦʩʪʴʶ 70 ʢʤ/ʯ. ʇʨʠ ʵʪʦʤ ʦʥʠ 

1) ʩʙʣʠʞʘʶʪʩʷ 

2) ʫʜʘʣʷʶʪʩʷ 

3) ʥʝ ʠʟʤʝʥʷʶʪ ʨʘʩʩʪʦʷʥʠʝ ʜʨʫʛ ʦʪ ʜʨʫʛʘ 

4) ʤʦʛʫʪ ʩʙʣʠʞʘʪʴʩʷ, ʘ ʤʦʛʫʪ ʫʜʘʣʷʪʴʩʷ 

ɸ 3 ɼʚʘ ʚʝʣʦʩʠʧʝʜʠʩʪʘ ʜʚʠʞʫʪʩʷ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦ ʧʨʷʤʦʤʫ ʰʦʩʩʝ ʩ 

ʦʜʠʥʘʢʦʚʳʤʠ ʩʢʦʨʦʩʪʷʤʠ u
C
. ʏʝʤʫ ʨʘʚʥʘ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʩʢʦʨʦʩʪʴ 

ʚʝʣʦʩʠʧʝʜʠʩʪʦʚ? 

1) 0 2) u
C

 

3) 2 u
C

 4) - u
C

 

ɸ 4 ɼʚʘ ʘʚʪʦʤʦʙʠʣʷ ʜʚʠʞʫʪʩʷ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦ ʧʨʷʤʦʤʫ ʰʦʩʩʝ. 



 

ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʥʝʛʦ ʨʘʚʥʘ u
C
, ʘ ʩʢʦʨʦʩʪʴ ʟʘʜʥʝʛʦ 2 u

C
. ʏʝʤʫ ʨʘʚʥʘ 

ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʥʝʛʦ ʘʚʪʦʤʦʙʠʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʘʜʥʝʛʦ?  

1) 0 2) u
C

 

3) 2 u
C

 4)  - u
C

 

 

ɸ 5 ɼʚʘ ʘʚʪʦʤʦʙʠʣʷ ʜʚʠʞʫʪʩʷ ʧʦ ʧʨʷʤʦʤʫ ʰʦʩʩʝ: ʧʝʨʚʳʡ ï ʩʦ ʩʢʦʨʦʩʪʴʶ u
C

, 

ʘ ʚʪʦʨʦʡ ï ʩʦ ʩʢʦʨʦʩʪʴʶ 3 u
C
. ʉʢʦʨʦʩʪʴ ʚʪʦʨʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʝʨʚʦʛʦ ʨʘʚʥʘ 

1) 0 2) u
C

 

3) 2 u
C

 4) 3 u
C

 

ɸ 6 ɼʚʘ ʘʚʪʦʤʦʙʠʣʷ ʜʚʠʞʫʪʩʷ ʧʦ ʧʨʷʤʦʤʫ ʰʦʩʩʝ: ʧʝʨʚʳʡ ï ʩʦ ʩʢʦʨʦʩʪʴʶ u
C

, 

ʘ ʚʪʦʨʦʡ ï ʩʦ ʩʢʦʨʦʩʪʴʶ 4 u
C
. ʉʢʦʨʦʩʪʴ ʧʝʨʚʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʪʦʨʦʛʦ ʨʘʚʥʘ 

1) 2 u
C

 2) - 3u
C

 

3) 3 u
C

 4) 4 u
C

 

ɸ 7 ɺʝʨʪʦʣʸʪ ʠ ʩʘʤʦʣʸʪ ʣʝʪʷʪ ʥʘʚʩʪʨʝʯʫ ʜʨʫʛ ʜʨʫʛʫ: ʧʝʨʚʳʡ ï ʩʦ ʩʢʦʨʦʩʪʴʶ 

u
C
, ʚʪʦʨʦʡ ï ʩʦ ʩʢʦʨʦʩʪʴʶ (- 3 u

C
). ʂʘʢʦʚʘ ʩʢʦʨʦʩʪʴ ʚʝʨʪʦʣʸʪʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʘʤʦʣʸʪʘ?  

 1) u
C

 2) 4 u
C

 

 3) -2 u
C

 4) ï 4 u
C

 

ɸ 8 ɼʚʘ ʘʚʪʦʤʦʙʠʣʷ ʜʚʠʞʫʪʩʷ ʧʦ ʧʨʷʤʦʡ ʜʦʨʦʛʝ: ʦʜʠʥ ï ʩʦ ʩʢʦʨʦʩʪʴʶ u
C

, 

ʜʨʫʛʦʡ  - ʩʦ ʩʢʦʨʦʩʪʴʶ (- 2 u
C
). ʀʭ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʨʘʚʥʘ ʧʦ 

ʤʦʜʫʣʶ 

1) 0 2) u 

3) 3 u 4) 5u 

ɸ 9 ɼʚʘ ʘʚʪʦʤʦʙʠʣʷ ʜʚʠʞʫʪʩʷ ʧʦ ʧʨʷʤʦʤʫ ʰʦʩʩʝ: ʧʝʨʚʳʡ ï ʩʦ ʩʢʦʨʦʩʪʴʶ u
C

, 

ʚʪʦʨʦʡ ï ʩʦ ʩʢʦʨʦʩʪʴʶ (- 3 u
C
). ʄʦʜʫʣʴ ʩʢʦʨʦʩʪʠ ʚʪʦʨʦʛʦ ʘʚʪʦʤʦʙʠʣʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʝʨʚʦʛʦ ʨʘʚʝʥ  

1) u 2) 2u 

3) 3 u 4) 4 u 

ɸ 10 ɼʚʘ ʩʘʤʦʣʸʪʘ, ʧʘʩʩʘʞʠʨʩʢʠʡ ʠ ʠʩʪʨʝʙʠʪʝʣʴ, ʣʝʪʷʪ ʚʦ ʚʟʘʠʤʥʦ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ʉʢʦʨʦʩʪʴ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʣʘʡʥʝʨʘ ʨʘʚʥʘ 

ʧʦ ʤʦʜʫʣʶ u, ʘ ʤʦʜʫʣʴ ʩʢʦʨʦʩʪʠ ʠʩʪʨʝʙʠʪʝʣʷ ʨʘʚʝʥ 8u. ɺ ʵʪʦʤ 
ʩʣʫʯʘʝ ʤʦʜʫʣʴ ʩʢʦʨʦʩʪʠ ʠʩʪʨʝʙʠʪʝʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʘʩʩʘʞʠʨʩʢʦʛʦ 

ʣʘʡʥʝʨʘ ʨʘʚʝʥ  

 1) u 2) 3 u 

 3) 8u 4)

8

u  

ɸ 11 ɼʚʘ ʘʚʪʦʤʦʙʠʣʷ ʜʚʠʞʫʪʩʷ ʧʦ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʤ ʜʦʨʦʛʘʤ. 

ʉʢʦʨʦʩʪʴ ʧʝʨʚʦʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʦʨʦʛʠ ʧʦ ʤʦʜʫʣʶ ʨʘʚʥʘ u, ʘ ʤʦʜʫʣʴ 

ʩʢʦʨʦʩʪʠ ʚʪʦʨʦʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʝʨʚʦʛʦ ʨʘʚʝʥ 2u. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 
ʤʦʜʫʣʴ ʩʢʦʨʦʩʪʠ ʚʪʦʨʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʦʨʦʛʠ ʨʘʚʝʥ 

 
1)

2

1
 u 

2) 3  u 

 3) u 4) 2u 

6. ʈʘʚʥʦʫʩʢʦʨʝʥʥʦʝ ʧʨʷʤʦʣʠʥʝʡʥʦʝ ʜʚʠʞʝʥʠʝ (ʫʩʢʦʨʝʥʠʝ, ʩʢʦʨʦʩʪʴ, ʚʨʝʤʷ 

ʜʚʠʞʝʥʠʷ) 

ɸ 1 ɸʚʪʦʤʦʙʠʣʴ ʜʚʠʞʝʪʩʷ ʧʦ ʰʦʩʩʝ ʩ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʠ ʥʘʯʠʥʘʝʪ 

ʪʦʨʤʦʟʠʪʴ. ʇʨʦʝʢʮʠʷ ʫʩʢʦʨʝʥʠʷ ʥʘ ʦʩʴ, ʥʘʧʨʘʚʣʝʥʥʫʶ ʧʦ ʚʝʢʪʦʨʫ 

ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʘʚʪʦʤʦʙʠʣʷ 

 1) ʦʪʨʠʮʘʪʝʣʴʥʘ 2) ʧʦʣʦʞʠʪʝʣʴʥʘ 

 3) ʨʘʚʥʘ ʥʫʣʶ 4) ʤʦʞʝʪ ʙʳʪʴ ʣʶʙʦʡ ʧʦ ʟʥʘʢʫ 

ɸ 2 ʃʳʞʥʠʢ ʨʘʚʥʦʫʩʢʦʨʝʥʥʦ ʩʲʝʟʞʘʝʪ ʩʦ ʩʥʝʞʥʦʡ ʛʦʨʢʠ. ʉʢʦʨʦʩʪʴ 

ʣʳʞʥʠʢʘ ʚ ʢʦʥʮʝ ʩʧʫʩʢʘ 15 ʤ/ʩ. ɺʨʝʤʷ ʩʧʫʩʢʘ 30 ʩ. ʂʘʢʦʚʦ ʫʩʢʦʨʝʥʠʝ 

ʜʚʠʞʝʥʠʷ ʣʳʞʥʠʢʘ? ʉʧʫʩʢ ʥʘʯʠʥʘʝʪʩʷ ʠʟ ʩʦʩʪʦʷʥʠʷ ʧʦʢʦʷ. 

 1) 0,05 ʤ/ʩ
2 

2) 0,5 ʤ/ʩ
2
 

 3) 2 ʤ/ʩ
2
 4) 200 ʤ/ʩ

2
 

ɸ 3 ɺʦ ʚʨʝʤʷ ʧʦʜʲʝʤʘ ʚ ʛʦʨʫ ʩʢʦʨʦʩʪʴ ʚʝʣʦʩʠʧʝʜʠʩʪʘ, ʜʚʠʛʘʶʱʝʛʦʩʷ 

ʧʨʷʤʦʣʠʥʝʡʥʦ ʠ ʨʘʚʥʦʫʩʢʦʨʝʥʥʦ, ʠʟʤʝʥʠʣʘʩʴ ʟʘ 8 ʩ ʦʪ 18  ʢʤ/ʯ ʜʦ    

10,8 ʢʤ/ʯ. ʇʨʠ ʵʪʦʤ  ʫʩʢʦʨʝʥʠʝ ʚʝʣʦʩʠʧʝʜʠʩʪʘ ʙʳʣʦ ʨʘʚʥʦ        

 1) - 0,25 ʤ/ʩ
2
         2) 0,25 ʤ/ʩ

2
         

 3) - 0,9 ʤ/ʩ
2
        4) 0,9 ʤ/ʩ

2
 

ɸ 4 ʉʘʥʢʠ ʩʲʝʭʘʣʠ ʩ ʦʜʥʦʡ ʛʦʨʢʠ ʠ ʚʲʝʭʘʣʠ ʥʘ ʜʨʫʛʫʶ. ɺʦ ʚʨʝʤʷ ʧʦʜʲʝʤʘ 

ʥʘ ʛʦʨʢʫ ʩʢʦʨʦʩʪʴ ʩʘʥʦʢ, ʜʚʠʛʘʚʰʠʭʩʷ ʧʨʷʤʦʣʠʥʝʡʥʦ ʠ ʨʘʚʥʦ-

ʫʩʢʦʨʝʥʥʦ, ʟʘ 4 ʩ ʠʟʤʝʥʠʣʘʩʴ ʦʪ 12 ʤ/ʩ ʜʦ 2 ʤ/ʩ. ʇʨʠ ʵʪʦʤ ʤʦʜʫʣʴ 

ʫʩʢʦʨʝʥʠʷ ʙʳʣ ʨʘʚʝʥ 

 1) ï 2,5 ʤ/ʩ
2
         2) 2,5 ʤ/ʩ

2
         

 3) - 3,5 ʤ/ʩ
2
         4) 3,5 ʤ/ʩ

2
         

ɸ 5 ʃʳʞʥʠʢ ʩʢʘʪʳʚʘʝʪʩʷ ʩ ʛʦʨʢʠ, ʜʚʠʛʘʷʩʴ ʧʨʷʤʦʣʠʥʝʡʥʦ ʠ 

ʨʘʚʥʦʫʩʢʦʨʝʥʥʦ. ɿʘ ʚʨʝʤʷ ʩʧʫʩʢʘ ʩʢʦʨʦʩʪʴ ʣʳʞʥʠʢʘ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ   

7,5 ʤ/ʩ. ʋʩʢʦʨʝʥʠʝ ʣʳʞʥʠʢʘ 0,5 ʤ/ʩ
2
. ʉʢʦʣʴʢʦ ʚʨʝʤʝʥʠ ʜʣʠʪʩʷ ʩʧʫʩʢ? 

 1) 0,05 ʩ 2) 2 ʩ 

 3) 5 ʩ 4) 15 ʩ 

ɸ 6 ɺʝʣʦʩʠʧʝʜʠʩʪ ʩʲʝʟʞʘʝʪ ʩ ʛʦʨʢʠ, ʜʚʠʛʘʷʩʴ ʧʨʷʤʦʣʠʥʝʡʥʦ ʠ 

ʨʘʚʥʦʫʩʢʦʨʝʥʥʦ. ɿʘ ʚʨʝʤʷ ʩʧʫʩʢʘ ʩʢʦʨʦʩʪʴ ʚʝʣʦʩʠʧʝʜʠʩʪʘ ʫʚʝʣʠʯʠʣʘʩʴ 

ʥʘ 10 ʤ/ʩ. ʋʩʢʦʨʝʥʠʝ ʚʝʣʦʩʠʧʝʜʠʩʪʘ 0,5 ʤ/ʩ
2
. ʉʢʦʣʴʢʦ ʚʨʝʤʝʥʠ ʜʣʠʪʩʷ 



 

ʩʧʫʩʢ? 

 1) 0,05 ʩ 2) 2 ʩ 

 3) 5 ʩ 4) 20 ʩ 

ɸ 7 ʋʩʢʦʨʝʥʠʝ ʚʝʣʦʩʠʧʝʜʠʩʪʘ ʥʘ ʦʜʥʦʤ ʠʟ ʩʧʫʩʢʦʚ ʪʨʘʩʩʳ ʨʘʚʥʦ 1,2 ʤ/ʩ
2
. 

ʅʘ ʵʪʦʤ ʩʧʫʩʢʝ ʝʛʦ ʩʢʦʨʦʩʪʴ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 18 ʤ/ʩ. ɺʝʣʦʩʠʧʝʜʠʩʪ 

ʟʘʢʘʥʯʠʚʘʝʪ ʩʚʦʡ ʩʧʫʩʢ ʧʦʩʣʝ ʝʛʦ ʥʘʯʘʣʘ ʯʝʨʝʟ  

 1) 0,07 ʩ 2) 7,5 ʩ 

 3) 15 ʩ 4) 21,6 ʩ 

ɸ 8 ʃʳʞʥʠʢ ʥʘʯʠʥʘʝʪ ʩʧʫʩʢʘʪʴʩʷ ʩ ʛʦʨʳ, ʠʤʝʷ ʩʢʦʨʦʩʪʴ 4 ʤ/ʩ. ɺʨʝʤʷ 

ʩʧʫʩʢʘ 30 ʩ. ʋʩʢʦʨʝʥʠʝ ʣʳʞʥʠʢʘ ʧʨʠ ʩʧʫʩʢʝ ʧʦʩʪʦʷʥʥʦ ʠ ʨʘʚʥʦ          

0,5 ʤ/ʩ
2
. ʂʘʢʦʚʘ ʩʢʦʨʦʩʪʴ ʣʳʞʥʠʢʘ ʚ ʢʦʥʮʝ ʩʧʫʩʢʘ?  

 1) 19 ʤ/ʩ 2) 22 ʤ/ʩ 

 3) 40 ʤ/ʩ 4) 42 ʤ/ʩ 

ɸ 9 ɸʚʪʦʤʦʙʠʣʴ, ʪʨʦʛʘʷʩʴ ʩ ʤʝʩʪʘ, ʜʚʠʞʝʪʩʷ ʩ ʫʩʢʦʨʝʥʠʝʤ 3 ʤ/ʩ
2
. ʏʝʨʝʟ 4 ʩ 

ʩʢʦʨʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ ʙʫʜʝʪ ʨʘʚʥʘ 

 1) 12 ʤ/ʩ 2) 0,75 ʤ/ʩ 

 3) 48 ʤ/ʩ 4) 6 ʤ/ʩ 

ɸ 10 ʐʘʨʠʢ ʩʚʦʙʦʜʥʦ ʩʢʘʪʳʚʘʝʪʩʷ ʥʦ ʥʘʢʣʦʥʥʦʤʫ ʧʨʷʤʦʤʫ ʞʝʣʦʙʫ ʩ ʧʦ-

ʩʪʦʷʥʥʳʤ ʫʩʢʦʨʝʥʠʝʤ, ʧʦ ʤʦʜʫʣʶ ʨʘʚʥʳʤ 3,0 ʤ/ʩ
2
. ɿʘ 2 ʩ ʩʢʦʨʦʩʪʴ 

ʰʘʨʠʢʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 

 1) 1,5 ʢʤ/ʯ        2) 5,4 ʢʤ/ʯ          

 3)  6,0 ʢʤ/ʯ          4) 21,6 ʢʤ/ʯ 

ɸ 11 ʃʝʛʢʦʚʦʡ ʠ ʛʨʫʟʦʚʦʡ  ʘʚʪʦʤʦʙʠʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘʯʠʥʘʶʪ ʜʚʠʞʝʥʠʝ 

ʠʟ ʩʦʩʪʦʷʥʠʷ ʧʦʢʦʷ. ʋʩʢʦʨʝʥʠʝ ʣʝʛʢʦʚʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʚ 3 ʨʘʟʘ ʙʦʣʴʰʝ, 

ʯʝʤ ʫ ʛʨʫʟʦʚʦʛʦ. ɺʦ ʩʢʦʣʴʢʦ ʨʘʟ ʙʦʣʴʰʫʶ ʩʢʦʨʦʩʪʴ ʨʘʟʦʚʴʸʪ ʣʝʛʢʦʚʦʡ 

ʘʚʪʦʤʦʙʠʣʴ ʟʘ ʪʦ ʞʝ ʚʨʝʤʷ? 

 1) ʚ 1,5 ʨʘʟʘ             2) ʚ 3  ʨʘʟʘ 3) ʚ 3 ʨʘʟʘ               4) ʚ 9 ʨʘʟ 

ɸ 12 ʄʦʪʦʮʠʢʣʠʩʪ ʠ ʚʝʣʦʩʠʧʝʜʠʩʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘʯʠʥʘʶʪ 

ʨʘʚʥʦʫʩʢʦʨʝʥʥʦʝ ʜʚʠʞʝʥʠʝ. ʋʩʢʦʨʝʥʠʝ ʤʦʪʦʮʠʢʣʠʩʪʘ ʚ 4 ʨʘʟʘ ʙʦʣʴʰʝ, 

ʯʝʤ ʫ ʚʝʣʦʩʠʧʝʜʠʩʪʘ. ʉʢʦʨʦʩʪʴ ʤʦʪʦʮʠʢʣʠʩʪʘ ʙʦʣʴʰʝ ʩʢʦʨʦʩʪʠ 

ʚʝʣʦʩʠʧʝʜʠʩʪʘ ʚ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ  

 1) ʚ 2 ʨʘʟʘ 2) ʚ 16 ʨʘʟ 

 3) ʚ 4 ʨʘʟʘ 4) ʚ 2  ʨʘʟʘ 

ɸ 13 ʄʦʪʦʮʠʢʣʠʩʪ ʠ ʚʝʣʦʩʠʧʝʜʠʩʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘʯʠʥʘʶʪ 

ʨʘʚʥʦʫʩʢʦʨʝʥʥʦʝ ʜʚʠʞʝʥʠʝ.  ʋʩʢʦʨʝʥʠʝ ʤʦʪʦʮʠʢʣʠʩʪʘ ʚ 3 ʨʘʟʘ ʙʦʣʴʰʝ, 

ʯʝʤ ʫ ʚʝʣʦʩʠʧʝʜʠʩʪʘ. ɺ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʩʢʦʨʦʩʪʴ 

ʤʦʪʦʮʠʢʣʠʩʪʘ ʙʦʣʴʰʝ ʩʢʦʨʦʩʪʠ ʚʝʣʦʩʠʧʝʜʠʩʪʘ 

1) ʚ 1,5 ʨʘʟʘ 2) ʚ 3 ʨʘʟʘ 3) ʚ 3 ʨʘʟʘ 4) ʚ 9 ʨʘʟ 
 

ɸ 14 ʄʦʪʦʮʠʢʣʠʩʪ ʠ ʚʝʣʦʩʠʧʝʜʠʩʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘʯʠʥʘʶʪ 

ʨʘʚʥʦʫʩʢʦʨʝʥʥʦʝ ʜʚʠʞʝʥʠʝ ʠʟ ʩʦʩʪʦʷʥʠʷ ʧʦʢʦʷ. ʋʩʢʦʨʝʥʠʝ 

ʤʦʪʦʮʠʢʣʠʩʪʘ ʚ 3 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʚʝʣʦʩʠʧʝʜʠʩʪʘ. ɺʦ ʩʢʦʣʴʢʦ ʨʘʟ 

ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʧʦʥʘʜʦʙʠʪʩʷ ʚʝʣʦʩʠʧʝʜʠʩʪʫ, ʯʪʦʙʳ ʜʦʩʪʠʯʴ ʩʢʦʨʦʩʪʠ 

50 ʢʤ/ʯ? 

 1) ʚ 1/3 ʨʘʟʘ         2) ʚ 3  ʨʘʟʘ   3) ʚ 3 ʨʘʟʘ           4) ʚ 9 ʨʘʟ 

ɸ 15 ʇʝʰʝʭʦʜ ʠ ʚʝʣʦʩʠʧʝʜʠʩʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘʯʠʥʘʶʪ ʨʘʚʥʦʫʩʢʦʨʝʥʥʦʝ 

ʜʚʠʞʝʥʠʝ ʠʟ ʩʦʩʪʦʷʥʠʷ ʧʦʢʦʷ. ʋʩʢʦʨʝʥʠʝ ʚʝʣʦʩʠʧʝʜʠʩʪʘ ʚ 2 ʨʘʟʘ 

ʙʦʣʴʰʝ, ʯʝʤ ʫ ʧʝʰʝʭʦʜʘ. ɺʝʣʦʩʠʧʝʜʠʩʪ ʜʦʩʪʠʛ ʩʢʦʨʦʩʪʠ u  ʟʘ 

ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ t. ʏʪʦʙʳ ʜʦʩʪʠʯʴ ʪʘʢʦʡ ʞʝ ʩʢʦʨʦʩʪʠ ʧʝʰʝʭʦʜʫ 
ʧʦʥʘʜʦʙʠʪʩʷ ʚʨʝʤʷ, ʨʘʚʥʦʝ 

 1) t  
2) t2  

 3) 2t  4)  4t  

ɸ 16 ʆʜʥʦʡ ʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʚʪʦʤʦʙʠʣʷ ʷʚʣʷʝʪʩʷ ʚʨʝʤʷ t  ʝʛʦ ʨʘʟʛʦʥʘ ʩ 

ʤʝʩʪʘ ʜʦ ʩʢʦʨʦʩʪʠ 100 ʢʤ/ʯ. ʉʢʦʣʴʢʦ ʚʨʝʤʝʥʠ ʧʦʪʨʝʙʫʝʪʩʷ 

ʘʚʪʦʤʦʙʠʣʶ, ʠʤʝʶʱʝʤʫ ʚʨʝʤʷ ʨʘʟʛʦʥʘ 3 ʩ, ʜʣʷ ʨʘʟʛʦʥʘ ʜʦ ʩʢʦʨʦʩʪʠ    

50 ʢʤ/ʯ ʧʨʠ ʨʘʚʥʦʫʩʢʦʨʝʥʥʦʤ ʜʚʠʞʝʥʠʠ?  

 1)

2

3 ʩ 2) 1,5 ʩ 

 3) 
4

3ʩ 4)
50

3 ʩ 

 ɸ 17 ʆʜʥʦʡ ʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʚʪʦʤʦʙʠʣʷ ʷʚʣʷʝʪʩʷ ʚʨʝʤʷ t  ʝʛʦ ʨʘʟʛʦʥʘ ʩ 

ʤʝʩʪʘ ʜʦ ʩʢʦʨʦʩʪʠ 100 ʢʤ/ʯ. ɼʚʘ ʘʚʪʦʤʦʙʠʣʷ ʠʤʝʶʪ ʪʘʢʠʝ ʚʨʝʤʝʥʘ 

ʨʘʟʛʦʥʘ, ʯʪʦ 21 2tt = . ʋʩʢʦʨʝʥʠʝ ʧʝʨʚʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʫʩʢʦʨʝʥʠʶ ʚʪʦʨʦʛʦ ʘʚʪʦʤʦʙʠʣʷ 

 1) ʤʝʥʴʰʝ ʚ 2 ʨʘʟʘ 2) ʙʦʣʴʰʝ ʚ 2 ʨʘʟʘ 

 
3) ʙʦʣʴʰʝ ʚ 2ʨʘʟʘ 

4) ʙʦʣʴʰʝ ʚ 4 ʨʘʟʘ 

7. ʇʝʨʝʤʝʱʝʥʠʝ ʧʨʠ ʨʘʚʥʦʫʩʢʦʨʝʥʥʦʤ ʧʨʷʤʦʣʠʥʝʡʥʦʤ ʜʚʠʞʝʥʠʠ 

 

ɸ 1 

ɺʦ ʚʨʝʤʷ ʠʛʨʳ ʜʝʚʦʯʢʘ ʥʘʯʘʣʘ ʙʝʞʘʪʴ ʧʨʷʤʦʣʠʥʝʡʥʦ ʩ ʧʦʩʪʦʷʥʥʳʤ 

ʫʩʢʦʨʝʥʠʝʤ 1,6 ʤ/ʩ
2
. ʇʨʠ ʵʪʦʤ ʟʘ ʧʝʨʚʳʝ 4 ʩ ʦʥʘ ʧʨʦʙʝʞʘʣʘ ʧʫʪʴ, 

ʨʘʚʥʳʡ 

 

 1) 6,4ʤ 2) 9,6ʤ 

 3) 12,8ʤ 4) 25,6 ʤ 

ɸ 2 ʇʨʠ ʧʨʷʤʦʣʠʥʝʡʥʦʤ ʨʘʚʥʦʫʩʢʦʨʝʥʥʦʤ ʜʚʠʞʝʥʠʠ ʩ ʥʘʯʘʣʴʥʦʡ 

ʩʢʦʨʦʩʪʴʶ, ʨʘʚʥʦʡ ʥʫʣʶ, ʧʫʪʴ, ʧʨʦʡʜʝʥʥʳʡ ʪʝʣʦʤ ʟʘ ʜʚʝ ʩʝʢʫʥʜʳ ʦʪ 

ʥʘʯʘʣʘ ʜʚʠʞʝʥʠʷ, ʙʦʣʴʰʝ ʧʫʪʠ, ʧʨʦʡʜʝʥʥʦʛʦ ʟʘ ʧʝʨʚʫʶ ʩʝʢʫʥʜʫ, ʚ  

 1) 2 ʨʘʟʘ
 

2)  3 ʨʘʟʘ 

 3)  4 ʨʘʟʘ 4) 5 ʨʘʟ 



 

ɸ 3 ʂ. ʕ. ʎʠʦʣʢʦʚʩʢʠʡ ʚ ʢʥʠʛʝ çɺʥʝ ɿʝʤʣʠè, ʦʧʠʩʳʚʘʷ ʧʦʣʸʪ ʨʘʢʝʪʳ 

ʦʪʤʝʯʘʣ, ʯʪʦ ʯʝʨʝʟ 10 ʩ ʧʦʩʣʝ ʩʪʘʨʪʘ ʨʘʢʝʪʘ ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ     

5 ʢʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ. ʉ ʢʘʢʠʤ ʫʩʢʦʨʝʥʠʝʤ ʜʚʠʛʘʣʘʩʴ ʨʘʢʝʪʘ?   

 1) 1000 ʤ/ʩ
2 

2) 500 ʤ/ʩ
2
 

 3) 100 ʤ/ʩ
2
 4) 50 ʤ/ʩ

2
 

 

ɸ 4 ʉʢʦʨʦʩʪʴ ʧʫʣʠ ʧʨʠ ʚʳʣʝʪʝ ʠʟ ʩʪʚʦʣʘ ʧʠʩʪʦʣʝʪʘ ʨʘʚʥʘ 250 ʤ/ʩ. ɼʣʠʥʘ 

ʩʪʚʦʣʘ 0,1 ʤ. ʆʧʨʝʜʝʣʠʪʝ ʧʨʠʤʝʨʥʦ ʫʩʢʦʨʝʥʠʝ ʧʫʣʠ ʚʥʫʪʨʠ ʩʪʚʦʣʘ, 

ʝʩʣʠ ʩʯʠʪʘʪʴ ʝʸ ʜʚʠʞʝʥʠʝ ʨʘʚʥʦʫʩʢʦʨʝʥʥʳʤ 

 1) 312,5 ʢʤ/ʩ
2 

2) 114 ʢʤ/ʩ
2 

 3) 1248 ʤ/ʩ
2 

4) 100 ʤ/ʩ
2 

ɸ 5 ʋʢʣʦʥ ʜʣʠʥʦʡ 50 ʤ ʣʳʞʥʠʢ ʧʨʦʰʸʣ ʟʘ 10 ʩ, ʜʚʠʛʘʷʩʴ ʩ ʫʩʢʦʨʝʥʠʝʤ       

0,2 ʤ/ʩ
2
. ʂʘʢʦʚʘ ʩʢʦʨʦʩʪʴ ʣʳʞʥʠʢʘ ʚ ʥʘʯʘʣʝ ʠ ʚ ʢʦʥʮʝ ʫʢʣʦʥʘ? 

 1) 3 ʤ/ʩ ʠ 6 ʤ/ʩ
 

2) 5 ʤ/ʩ ʠ 7 ʤ/ʩ 

 3) 2 ʤ/ʩ ʠ 8 ʤ/ʩ 4)  4 ʤ/ʩ ʠ 6 ʤ/ʩ 

ɸ 6 ɻʦʨʫ  ʜʣʠʥʦʡ 50 ʤ ʣʳʞʥʠʢ ʧʨʦʰʸʣ ʟʘ 10 ʩ, ʜʚʠʛʘʷʩʴ ʩ ʫʩʢʦʨʝʥʠʝʤ       

0,4 ʤ/ʩ
2
. ʏʝʤʫ ʨʘʚʥʘ ʩʢʦʨʦʩʪʴ ʣʳʞʥʠʢʘ ʚ ʥʘʯʘʣʝ ʠ ʚ ʢʦʥʮʝ ʛʦʨʳ? 

 1) 3 ʤ/ʩ ʠ 6 ʤ/ʩ
 

2) 2 ʤ/ʩ ʠ 8 ʤ/ʩ 

 3) 4 ʤ/ʩ ʠ 7 ʤ/ʩ 4)  3 ʤ/ʩ ʠ 7 ʤ/ʩ 

ɺ 1 ɿʘ 2,5 ʩ ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ ʨʘʚʥʦʫʩʢʦʨʝʥʥʦʛʦ ʜʚʠʞʝʥʠʷ ʪʝʣʦ ʧʨʦʰʣʦ     

40 ʤ, ʫʚʝʣʠʯʠʚ ʩʚʦʶ ʩʢʦʨʦʩʪʴ ʚ 3 ʨʘʟʘ. ʆʧʨʝʜʝʣʠʪʝ ʥʘʯʘʣʴʥʫʶ 

ʩʢʦʨʦʩʪʴ ʪʝʣʘ.  

ɺ 2 ɿʘ 2 ʩ ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ ʨʘʚʥʦʫʩʢʦʨʝʥʥʦʛʦ ʜʚʠʞʝʥʠʷ ʪʝʣʦ ʧʨʦʰʣʦ 20 ʤ, 

ʧʨʠʯʸʤ ʝʛʦ ʩʢʦʨʦʩʪʴ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 3 ʨʘʟʘ. ʆʧʨʝʜʝʣʠʪʝ ʫʩʢʦʨʝʥʠʝ ʪʝʣʘ.    

  

 

8. ʋʨʘʚʥʝʥʠʝ ʢʦʦʨʜʠʥʘʪʳ, ʧʝʨʝʤʝʱʝʥʠʷ ʠ ʩʢʦʨʦʩʪʠ ʧʨʠ ʨʘʚʥʦʫʩʢʦʨʝʥʥʦʤ  

ʜʚʠʞʝʥʠʠ 

 

ɸ 1 ɿʘʚʠʩʠʤʦʩʪʴ  ʢʦʦʨʜʠʥʘʪʳ ʦʪ ʚʨʝʤʝʥʠ ʧʨʠ ʨʘʚʥʦʫʩʢʦʨʝʥʥʦʤ ʜʚʠʞʝʥʠʠ 

ʚʳʨʘʞʘʝʪʩʷ  

 1) ʣʠʥʝʡʥʦʡ ʬʫʥʢʮʠʝʡ 

2) ʢʚʘʜʨʘʪʠʯʥʦʡ ʬʫʥʢʮʠʝʡ 

3) ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʦʡ ʬʫʥʢʮʠʝʡ 

4) ʧʦʢʘʟʘʪʝʣʴʥʦʡ ʬʫʥʢʮʠʝʡ 

ɸ 2 ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʦʨʜʠʥʘʪʳ ʦʪ  ʚʨʝʤʝʥʠ ʜʣʷ ʥʝʢʦʪʦʨʦʛʦ ʪʝʣʘ ʦʧʠʩʳʚʘʝʪʩʷ 

ʫʨʘʚʥʝʥʠʝʤ  228 ttʭ -= . ʏʝʤʫ ʨʘʚʥʘ ʢʦʦʨʜʠʥʘʪʘ ʪʝʣʘ ʯʝʨʝʟ 3 ʩ?  

 1) 6 ʤ 
 

2) 18 ʤ 

 3)  8 ʤ 4)  3 ʤ 

ɸ 3 ʏʝʤʫ ʨʘʚʥʦ ʧʝʨʝʤʝʱʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʠ ʟʘ 5 ʩ, ʜʚʠʞʝʥʠʝ 

ʢʦʪʦʨʦʡ ʚʜʦʣʴ ʦʩʠ ʆʍ ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ 246 ttʭ +-= ? 

 1) 5 ʤ 2) 11 ʤ 

 3) 13 ʤ 4) 18 ʤ 

ɸ 4 ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʦʨʜʠʥʘʪʳ ʦʪ  ʚʨʝʤʝʥʠ ʜʣʷ ʥʝʢʦʪʦʨʦʛʦ ʪʝʣʘ ʦʧʠʩʳʚʘʝʪʩʷ 

ʫʨʘʚʥʝʥʠʝʤ  28 ttʭ -= . ɺ ʢʘʢʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʧʨʦʝʢʮʠʷ ʩʢʦʨʦʩʪʠ 

ʪʝʣʘ ʥʘ ʦʩʴ ʆʍ ʨʘʚʥʘ ʥʫʣʶ?  

 1) 8 ʩ
 

2)  4 ʩ 

 3)  3 ʩ 4) 0 ʩ 

ɸ 5 ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʦʨʜʠʥʘʪʳ ʦʪ  ʚʨʝʤʝʥʠ ʜʣʷ ʥʝʢʦʪʦʨʦʛʦ ʪʝʣʘ ʦʧʠʩʳʚʘʝʪʩʷ 

ʫʨʘʚʥʝʥʠʝʤ  2212 ttʭ -= . ɺ ʢʘʢʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʧʨʦʝʢʮʠʷ ʩʢʦʨʦʩʪʠ 

ʪʝʣʘ ʥʘ ʦʩʴ ʆʍ ʨʘʚʥʘ ʥʫʣʶ?  

 1) 6 ʩ
 

2)  3 ʩ 

 3)  2 ʩ 4) 0 ʩ 

ɸ 6 ɿʘʚʠʩʠʤʦʩʪʴ ʧʫʪʠ ʦʪ ʚʨʝʤʝʥʠ ʜʣʷ ʧʨʷʤʦʣʠʥʝʡʥʦ ʜʚʠʞʫʱʝʛʦʩʷ ʪʝʣʘ 

ʠʤʝʝʪ ʚʠʜ: 
232)( ttts += , ʛʜʝ ʚʩʝ ʚʝʣʠʯʠʥʳ ʚʳʨʘʞʝʥʳ ʚ ʉʀ. 

ʋʩʢʦʨʝʥʠʝ ʪʝʣʘ ʨʘʚʥʦ 

 1) 1 ʤ/ʩ
2
 2) 2 ʤ/ʩ

2
 

 3) 3 ʤ/ʩ
2
 4) 6 ʤ/ʩ

2
 

ɸ 7 ʋʨʘʚʥʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʦʝʢʮʠʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʫʱʝʛʦʩʷ ʪʝʣʘ ʦʪ 

ʚʨʝʤʝʥʠ: )/(32 ʩʤtʭ +=u . ʂʘʢʦʚʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʫʨʘʚʥʝʥʠʝ 

ʧʨʦʝʢʮʠʠ ʧʝʨʝʤʝʱʝʥʠʷ ʪʝʣʘ?  

 1) )(32 2 ʤttsx +=  2) )(5,1 2 ʤtsx =  

 3) )(5,12 2 ʤttsx +=  4) )(3 2 ʤttsx +=  

ɸ 8 ɺ ʪʘʙʣʠʮʝ ʧʨʠʚʝʜʝʥʘ ʩʢʦʨʦʩʪʴ ʢʦʨʘʙʣʷ, ʧʣʳʚʫʱʝʛʦ ʧʦ ʧʨʷʤʦʤʫ  

ʢʘʥʘʣʫ. 

ʩʤ/,u  24 36 48 48 48 

ʤʠʥt,  0 5 10 15 20 

 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ ʢʦʨʘʙʣʴ ʜʚʠʛʘʣʩʷ 

1) ʨʘʚʥʦʤʝʨʥʦ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʚʨʝʤʝʥʠ ʥʘʙʣʶʜʝʥʠʷ 

2) ʨʘʚʥʦʫʩʢʦʨʝʥʥʦ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʚʨʝʤʝʥʠ ʥʘʙʣʶʜʝʥʠʷ 

3) ʨʘʚʥʦʫʩʢʦʨʝʥʥʦ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 10 ʤʠʥʫʪ, ʘ ʟʘʪʝʤ ʦʩʪʘʥʦʚʠʣʩʷ 

4) ʨʘʚʥʦʫʩʢʦʨʝʥʥʦ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 10 ʤʠʥʫʪ ʠ ʨʘʚʥʦʤʝʨʥʦ ʚ ʪʝʯʝʥʠʝ 

ʧʦʩʣʝʜʫʶʱʠʭ 10 ʤʠʥʫʪ 

ɸ 9 ɺ ʪʘʙʣʠʮʝ ʧʨʠʚʝʜʝʥʳ ʢʦʦʨʜʠʥʘʪʳ ʢʦʨʘʙʣʷ, ʧʣʳʚʫʱʝʛʦ ʧʦ ʧʨʷʤʦʤʫ  

ʢʘʥʘʣʫ. 
ʤʭ,  0 75 300 675 1200 

ʤʠʥt,  0 5 10 15 20 

 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ, ʜʚʠʞʝʥʠʝ ʢʦʨʘʙʣʷ ʷʚʣʷʝʪʩʷ 



 

1) ʨʘʚʥʦʤʝʨʥʳʤ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʚʨʝʤʝʥʠ ʥʘʙʣʶʜʝʥʠʷ 

2) ʨʘʚʥʦʫʩʢʦʨʝʥʥʳʤ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʚʨʝʤʝʥʠ ʥʘʙʣʶʜʝʥʠʷ 

3) ʨʘʚʥʦʤʝʨʥʳʤ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 10 ʤʠʥʫʪ ʥʘʙʣʶʜʝʥʠʷ ʠ ʨʘʚʥʦʫʩ-

ʢʦʨʝʥʥʳʤ ʩ 10 ʧʦ 20 ʤʠʥʫʪʫ 

4) ʨʘʚʥʦʫʩʢʦʨʝʥʥʳʤ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 10 ʤʠʥʫʪ ʥʘʙʣʶʜʝʥʠʷ ʠ ʨʘʚ-

ʥʦʤʝʨʥʳʤ ʩ 10 ʧʦ 20 ʤʠʥʫʪʫ 

ɸ 10 ɺ ʪʘʙʣʠʮʝ ʧʨʠʚʝʜʝʥʳ ʢʦʦʨʜʠʥʘʪʳ ʢʦʨʘʙʣʷ, ʧʣʳʚʫʱʝʛʦ ʧʦ ʧʨʷʤʦʤʫ  

ʢʘʥʘʣʫ. 
ʤʭ,  0 1500 3000 5400 9600 

ʤʠʥt,  0 5 10 15 20 

 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ, ʜʚʠʞʝʥʠʝ ʢʦʨʘʙʣʷ ʷʚʣʷʝʪʩʷ 

1) ʨʘʚʥʦʤʝʨʥʳʤ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʚʨʝʤʝʥʠ ʥʘʙʣʶʜʝʥʠʷ 

2) ʨʘʚʥʦʫʩʢʦʨʝʥʥʳʤ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʚʨʝʤʝʥʠ ʥʘʙʣʶʜʝʥʠʷ 

3) ʨʘʚʥʦʤʝʨʥʳʤ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 10 ʤʠʥʫʪ ʥʘʙʣʶʜʝʥʠʷ ʠ ʨʘʚʥʦʫʩ-

ʢʦʨʝʥʥʳʤ ʩ 10 ʧʦ 20 ʤʠʥʫʪʫ 

4) ʨʘʚʥʦʫʩʢʦʨʝʥʥʳʤ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 10 ʤʠʥʫʪ ʥʘʙʣʶʜʝʥʠʷ ʠ ʨʘʚ-

ʥʦʤʝʨʥʳʤ ʩ 10 ʧʦ 20 ʤʠʥʫʪʫ 

ɸ 11 ɺ ʪʘʙʣʠʮʝ ʧʨʠʚʝʜʝʥʳ ʢʦʦʨʜʠʥʘʪʳ ʢʦʨʘʙʣʷ, ʧʣʳʚʫʱʝʛʦ ʧʦ ʧʨʷʤʦʤʫ  

ʢʘʥʘʣʫ. 
ʤʭ,  0 900 3600 7200 10800 

ʤʠʥt,  0 5 10 15 20 

 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ, ʜʚʠʞʝʥʠʝ ʢʦʨʘʙʣʷ ʷʚʣʷʝʪʩʷ 

1) ʨʘʚʥʦʤʝʨʥʳʤ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʚʨʝʤʝʥʠ ʥʘʙʣʶʜʝʥʠʷ 

2) ʨʘʚʥʦʫʩʢʦʨʝʥʥʳʤ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʚʨʝʤʝʥʠ ʥʘʙʣʶʜʝʥʠʷ 

3) ʨʘʚʥʦʤʝʨʥʳʤ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 10 ʤʠʥʫʪ ʥʘʙʣʶʜʝʥʠʷ ʠ ʨʘʚʥʦʫʩ-

ʢʦʨʝʥʥʳʤ ʩ 10 ʧʦ 20 ʤʠʥʫʪʫ 

4) ʨʘʚʥʦʫʩʢʦʨʝʥʥʳʤ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 10 ʤʠʥʫʪ ʥʘʙʣʶʜʝʥʠʷ ʠ ʨʘʚ-

ʥʦʤʝʨʥʳʤ ʩ 10 ʧʦ 20 ʤʠʥʫʪʫ 

 

9. ɻʨʘʬʠʯʝʩʢʠʝ ʟʘʜʘʯʠ 

ɸ 1 ʅʘ ʨʠʩʫʥʢʘʭ ʠʟʦʙʨʘʞʝʥʳ ʛʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʠ ʤʦʜʫʣʷ ʫʩʢʦʨʝʥʠʷ ʦʪ 

ʚʨʝʤʝʥʠ ʜʣʷ ʨʘʟʥʳʭ ʚʠʜʦʚ ʜʚʠʞʝʥʠʷ. ʂʘʢʦʡ ʛʨʘʬʠʢ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʨʘʚʥʦʤʝʨʥʦʤʫ ʜʚʠʞʝʥʠʶ?  

 1) 2) 3) 4) 

 1)  1 2)  2 

 3)  3 4)  4 

ɸ 2 ʊʝʣʦ, ʜʚʠʛʘʷʩʴ ʚʜʦʣʴ ʦʩʠ ʆʍ ʧʨʷʤʦʣʠʥʝʡʥʦ ʠ ʨʘʚʥʦʫʩʢʦʨʝʥʥʦ, ʟʘ 

ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʫʤʝʥʴʰʠʣʦ ʩʚʦʶ ʩʢʦʨʦʩʪʴ ʚ 2 ʨʘʟʘ. ʂʘʢʦʡ ʠʟ ʛʨʘʬʠʢʦʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʦʝʢʮʠʠ ʫʩʢʦʨʝʥʠʷ ʦʪ ʚʨʝʤʝʥʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʘʢʦʤʫ 

ʜʚʠʞʝʥʠʶ? 

 1) 2) 3) 4) 

 1)  1 2)  2 

 3)  3 4)  4 

ɸ 3 ʈʘʚʥʦʫʩʢʦʨʝʥʥʦʤʫ ʜʚʠʞʝʥʠʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʨʘʬʠʢ 

ʟʘʚʠʩʠʤʦʩʪʠ ʤʦʜʫʣʷ ʫʩʢʦʨʝʥʠʷ ʦʪ ʚʨʝʤʝʥʠ, 

ʦʙʦʟʥʘʯʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ ʙʫʢʚʦʡ 

 

 

1) ɸ 2) ɹ 3) ɺ 4) ɻ 
 

 ɸ 

0 t 

ʘ ɹ 

ɻ 

ɺ 

ʘ 

0 t 0 t 0 t 0 t 

0 t 0 t 

0 
t 

0 
t 

ʘ ʘ 
ʘ 

ʭʘ 
ʭʘ ʭʘ 

ʭʘ 



 

ɸ 4 ɸʚʪʦʤʦʙʠʣʴ ʜʚʠʞʝʪʩʷ ʧʦ ʧʨʷʤʦʡ ʫʣʠʮʝ. ʅʘ ʛʨʘʬʠʢʝ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʦʝʢʮʠʠ  ʩʢʦʨʦʩʪʠ ʘʚʪʦʤʦʙʠʣʷ ʦʪ ʚʨʝʤʝʥʠ.  

 

                   10           20            30          40 0 

xu, ʤ/ʩ 

t, ʩ 

10 

20 

 
ʄʦʜʫʣʴ ʫʩʢʦʨʝʥʠʷ ʤʘʢʩʠʤʘʣʝʥ ʚ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ  

 

1) ʦʪ 0 ʩ ʜʦ 10 ʩ 

2) ʦʪ 10 ʩ ʜʦ 20 ʩ 

3) ʦʪ 20 ʩ ʜʦ 30 ʩ 

4) ʦʪ 30 ʩ ʜʦ 40 ʩ  
 

 

 

 

ɸ 5 ɸʚʪʦʤʦʙʠʣʴ ʜʚʠʞʝʪʩʷ ʧʦ 

ʧʨʷʤʦʡ ʫʣʠʮʝ. ʅʘ ʛʨʘʬʠʢʝ   

ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ 

ʩʢʦʨʦʩʪʠ ʘʚʪʦʤʦʙʠʣʷ ʦʪ 

ʚʨʝʤʝʥʠ. ʄʦʜʫʣʴ ʫʩʢʦʨʝʥʠʷ 

ʤʘʢʩʠʤʘʣʝʥ ʚ ʠʥʪʝʨʚʘʣʝ 

ʚʨʝʤʝʥʠ 

 

 1) ʦʪ 0 ʩ ʜʦ 10 ʩ 2)  ʦʪ 10 ʩ ʜʦ 20 ʩ 

 3) ʦʪ 20 ʩ ʜʦ 30 ʩ 4) ʦʪ 30 ʩ ʜʦ 40 ʩ 

ɸ 6 ɸʚʪʦʤʦʙʠʣʴ ʜʚʠʞʝʪʩʷ ʧʦ 

ʧʨʷʤʦʡ ʫʣʠʮʝ. ʅʘ ʛʨʘʬʠʢʝ   

ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ 

ʩʢʦʨʦʩʪʠ ʘʚʪʦʤʦʙʠʣʷ ʦʪ 

ʚʨʝʤʝʥʠ. ʄʦʜʫʣʴ ʫʩʢʦʨʝʥʠʷ 

ʤʠʥʠʤʘʣʝʥ ʚ ʠʥʪʝʨʚʘʣʝ 

ʚʨʝʤʝʥʠ 

 

 1) ʦʪ 0 ʩ ʜʦ 10 ʩ 2)  ʦʪ 10 ʩ ʜʦ 20 ʩ 

 3) ʦʪ 20 ʩ ʜʦ 30 ʩ 4) ʦʪ 30 ʩ ʜʦ 40 ʩ 

ɸ 7 ʉʪʨʝʣʘ ʧʫʱʝʥʘ ʚʝʨʪʠʢʘʣʴʥʦ 

ʚʚʝʨʭ. ʇʨʦʝʢʮʠʷ ʝʝ ʩʢʦʨʦʩʪʠ ʥʘ 

ʚʝʨʪʠʢʘʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ 

ʤʝʥʷʝʪʩʷ ʩʦ ʚʨʝʤʝʥʝʤ ʩʦʛʣʘʩʥʦ 

ʛʨʘʬʠʢʫ ʥʘ ʨʠʩʫʥʢʝ. ɺ ʢʘʢʦʡ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʩʪʨʝʣʘ ʜʦʩʪʠʛʣʘ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʳʩʦʪʳ? 

 

 

 1)1,5 ʩ 2) 3 ʩ 

 3) 4,5 ʩ 4) 6 ʩ 

 

 

ɸ 8 ʅʘ ʨʠʩʫʥʢʝ ʧʨʠʚʝʜʝʥ ʛʨʘʬʠʢ 

ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʦʝʢʮʠʠ 

ʩʢʦʨʦʩʪʠ ʪʝʣʘ ʦʪ ʚʨʝʤʝʥʠ. 

 

 ʇʨʦʝʢʮʠʷ ʫʩʢʦʨʝʥʠʷ ʪʝʣʘ ʚ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ ʦʪ 1 ʜʦ 2 ʩ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʛʨʘʬʠʢʦʤ 
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 1) 2) 3) 4) 

ɸ 9 ʅʘ ʨʠʩʫʥʢʝ ʧʨʠʚʝʜʝʥ ʛʨʘʬʠʢ 

ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʦʝʢʮʠʠ 

ʩʢʦʨʦʩʪʠ ʪʝʣʘ ʦʪ ʚʨʝʤʝʥʠ. 

 

 ʇʨʦʝʢʮʠʷ ʫʩʢʦʨʝʥʠʷ ʪʝʣʘ ʚ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ ʦʪ 8 ʜʦ 12 ʩ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʨʘʬʠʢʦʤ 

 1) 2) 3) 4) 

8 

ɸ 10 ʅʘ ʨʠʩʫʥʢʝ ʧʨʠʚʝʜʝʥ ʛʨʘʬʠʢ 

ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʦʝʢʮʠʠ 

ʩʢʦʨʦʩʪʠ ʪʝʣʘ ʦʪ ʚʨʝʤʝʥʠ. 

 

 ʇʨʦʝʢʮʠʷ ʫʩʢʦʨʝʥʠʷ ʪʝʣʘ ʚ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ ʦʪ 8 ʜʦ 12 ʩ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʨʘʬʠʢʦʤ 

 1) 2) 3) 4) 

ɸ 11 ʅʘ ʨʠʩʫʥʢʝ ʧʨʠʚʝʜʝʥ ʛʨʘʬʠʢ 

ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʦʝʢʮʠʠ 

ʩʢʦʨʦʩʪʠ ʪʝʣʘ ʦʪ ʚʨʝʤʝʥʠ. 

 

 ʇʨʦʝʢʮʠʷ ʫʩʢʦʨʝʥʠʷ ʪʝʣʘ ʚ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ ʦʪ 2 ʜʦ 4 ʩ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʛʨʘʬʠʢʦʤ 

 1) 2) 3) 4) 

ɸ 12 ʇʦ  ʛʨʘʬʠʢʫ ʟʘʚʠʩʠʤʦʩʪʠ ʤʦʜʫʣʷ 

ʩʢʦʨʦʩʪʠ  ʦʪ ʚʨʝʤʝʥʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʤʫ ʥʘ ʨʠʩʫʥʢʝ, 

ʦʧʨʝʜʝʣʠʪʝ ʫʩʢʦʨʝʥʠʝ 

ʧʨʷʤʦʣʠʥʝʡʥʦ ʜʚʠʞʫʱʝʛʦʩʷ ʪʝʣʘ 

ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ  2 ʩ.   

 

 

 

 1) 2 ʤ/c
2
 2) 3 ʤ/c

2
 

 3) 9 ʤ/c
2
 4) 27 ʤ/c

2
 

ɸ 13 ʊʝʣʦ ʜʚʠʞʝʪʩʷ ʧʦ ʦʩʠ ʆʍ.  
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ʇʨʦʝʢʮʠʷ ʝʛʦ ʩʢʦʨʦʩʪʠ )(tʭu  

ʤʝʥʷʝʪʩʷ ʧʦ ʟʘʢʦʥʫ, 

ʧʨʠʚʝʜʝʥʥʦʤʫ ʥʘ ʛʨʘʬʠʢʝ. ʇʫʪʴ, 

ʧʨʦʡʜʝʥʥʳʡ ʪʝʣʦʤ ʟʘ 1 ʩ, ʨʘʚʝʥ   

 

 

 

 1) 0,25 ʤ 2) 0,5 ʤ  

 3) 1 ʤ 4) 2 ʤ 

 

 

ɸ14 ʊʝʣʦ ʜʚʠʞʝʪʩʷ ʧʦ ʦʩʠ ʆʍ. 

ʇʨʦʝʢʮʠʷ ʝʛʦ ʩʢʦʨʦʩʪʠ )(tʭu  

ʤʝʥʷʝʪʩʷ ʧʦ ʟʘʢʦʥʫ, 

ʧʨʠʚʝʜʝʥʥʦʤʫ ʥʘ ʛʨʘʬʠʢʝ. ʇʫʪʴ, 

ʧʨʦʡʜʝʥʥʳʡ ʪʝʣʦʤ ʟʘ 2 ʩ, ʨʘʚʝʥ   

 

 

 

 

 1) 1 ʤ 2) 2 ʤ  

 3) 4 ʤ 4) 8 ʤ 

ɸ 15 ʅʘ ʨʠʩʫʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʛʨʘʬʠʢʠ ʩʢʦʨʦʩʪʠ ʪʨʝʭ ʪʝʣ, 

ʜʚʠʞʫʱʠʭʩʷ ʧʨʷʤʦʣʠʥʝʡʥʦ. 

ʂʘʢʠʤ ʠʟ ʪʨʝʭ ʪʝʣ ʧʨʦʡʜʝʥ 

ʥʘʠʤʝʥʴʰʠʡ ʧʫʪʴ ʟʘ 3 ʩ? 

 

 

 

 

 1) I 2) II  

 3) III  4) ʧʫʪʠ ʪʨʝʭ ʪʝʣ ʦʜʠʥʘʢʦʚʳʝ 

 

ɸ 16  ʇʦ ʛʨʘʬʠʢʫ ʟʘʚʠʩʠʤʦʩʪʠ 

ʤʦʜʫʣʷ ʩʢʦʨʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ 

ʦʧʨʝʜʝʣʠʪʝ ʧʫʪʴ, ʧʨʦʡʜʝʥʥʳʡ 

ʪʝʣʦʤ ʟʘ 2 ʩ. 

 

 

 

 

 

 1) 6 ʤ 2) 8 ʤ 

 3) 5 ʤ 4) 4 ʤ 

ɸ 17 ʅʘ ʛʨʘʬʠʢʝ ʠʟʦʙʨʘʞʝʥʘ 

ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʦʝʢʮʠʠ 

ʩʢʦʨʦʩʪʠ ʪʝʣʘ, ʜʚʠʞʫʱʝʛʦʩʷ 

ʚʜʦʣʴ ʦʩʠ ʆʍ, ʦʪ ʚʨʝʤʝʥʠ. 

ʂʘʢʦʡ ʧʫʪʴ ʧʨʦʰʣʦ ʪʝʣʦ ʢ 

ʤʦʤʝʥʪʫ ʚʨʝʤʝʥʠ t = 6 ʩ? 

 

 1) 0 ʤ 2) 6 ʤ 

 3) 8 ʤ 4) 10 ʤ 

ɸ 18 ʅʘ ʨʠʩʫʥʢʝ  ʧʨʝʜʩʪʘʚʣʝʥ 

ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʧʫʪʠ s  

ʚʝʣʦʩʠʧʝʜʠʩʪʘ ʦʪ ʚʨʝʤʝʥʠ t . 

ʆʧʨʝʜʝʣʠʪʝ ʠʥʪʝʨʚʘʣ  ʚʨʝʤʝ-

ʥʠ, ʢʦʛʜʘ ʚʝʣʦʩʠʧʝʜʠʩʪ 

ʜʚʠʛʘʣʩʷ ʩʦ  ʩʢʦʨʦʩʪʴʶ 5 ʤ/ʩ. 

 

 1) ʦʪ 5 ʩ ʜʦ 7 ʩ 2)  ʦʪ 3 ʩ ʜʦ 5 ʩ 

 3) ʦʪ 1 ʩ ʜʦ 3 ʩ 4) ʦʪ 0 ʩ ʜʦ 1 ʩ 

 

 

ɸ 19 ʅʘ ʨʠʩʫʥʢʝ  ʧʨʝʜʩʪʘʚʣʝʥ 

ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʧʫʪʠ s  

ʚʝʣʦʩʠʧʝʜʠʩʪʘ ʦʪ ʚʨʝʤʝʥʠ t . 

ɺ ʢʘʢʦʤ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ 

ʚʝʣʦʩʠʧʝʜʠʩʪ  ʥʝ ʜʚʠʛʘʣʩʷ? 

 

 1) ʦʪ 0 ʩ ʜʦ 1 ʩ 2)  ʦʪ 1 ʩ ʜʦ 3 ʩ 

 3) ʦʪ 3 ʩ ʜʦ 5 ʩ 4) ʦʪ 5 ʩ ʠ ʜʘʣʝʝ 
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ɸ 20 ʅʘ ʨʠʩʫʥʢʝ  ʠʟʦʙʨʘʞʝʥ 

ʛʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ 

ʢʦʦʨʜʠʥʘʪʳ ʪʝʣʘ ʩ ʪʝʯʝʥʠʝʤ 

ʚʨʝʤʝʥʠ. ɺ ʢʘʢʦʡ ʧʨʦʤʝʞʫʪʦʢ 

ʚʨʝʤʝʥʠ ʩʢʦʨʦʩʪʴ ʪʝʣʘ ʙʳʣʘ 

ʨʘʚʥʘ ʥʫʣʶ? 

 

 1) ʪʦʣʴʢʦ ʧʨʠ 0 ʩ 2) ʪʦʣʴʢʦ ʦʪ 2 ʜʦ 5 ʩ 

 3) ʪʦʣʴʢʦ  ʦʪ 5 ʜʦ 8 ʩ 4) ʦʪ 2 ʜʦ 8 ʩ 

ɸ 21 ʅʘ ʨʠʩʫʥʢʝ  ʧʨʝʜʩʪʘʚʣʝʥ 

ʛʨʘʬʠʢ ʜʚʠʞʝʥʠʷ ʪʝʣʘ. 

ʆʧʨʝʜʝʣʠʪʝ ʟʥʘʯʝʥʠʝ ʝʛʦ 

ʢʦʦʨʜʠʥʘʪʳ ʠ ʩʢʦʨʦʩʪʠ 

ʜʚʠʞʝʥʠʷ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ  

5 ʩ  

 

 1) 2 ʤ; 1,6 ʤ/ʩ 2)  10 ʤ; 2  ʤ/ʩ 

 3) 10 ʤ; 1,6 ʤ/ʩ 4) 2 ʤ; 2  ʤ/ʩ 

 

ɸ 22 ʅʘ ʨʠʩʫʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥ ʛʨʘʬʠʢ 

ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʦʨʜʠʥʘʪʳ ʪʝʣʘ, 

ʜʚʠʞʫʱʝʛʦʩʷ ʚʜʦʣʴ ʦʩʠ OX, ʦʪ ʚʨʝʤʝʥʠ. 

ʉʨʘʚʥʠʪʝ ʩʢʦʨʦʩʪʠ v1 , v2  ʠ v3 ʪʝʣʘ ʚ 

ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ t1, t2 , t3 . 

1) v1  > v2  = v3 

2) v1  > v2  > v3 

3) v1  < v2  < v3 

4) v1  = v2  > v3 
 

 

t3 t2 t1 t 

ʭ 

0 
 

ɸ 23 ʅʘ ʨʠʩʫʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥ 

ʛʨʘʬʠʢ ʜʚʠʞʝʥʠʷ ʘʚʪʦʙʫʩʘ ʠʟ 

ʧʫʥʢʪʘ ɸ  ʚ ʧʫʥʢʪ ɺ ʠ 

ʦʙʨʘʪʥʦ. ʇʫʥʢʪ ɸ ʥʘʭʦʜʠʪʩʷ ʚ 

ʪʦʯʢʝ ʭ = 0, ʘ ʧʫʥʢʪ ɺ ð ʚ 

ʪʦʯʢʝ ʭ = 30 ʢʤ. ʏʝʤʫ ʨʘʚʥʘ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ 

ʘʚʪʦʙʫʩʘ ʥʘ ʚʩʝʤ ʧʫʪʠ  

ʩʣʝʜʦʚʘʥʠʷ ʪʫʜʘ ʠ ʦʙʨʘʪʥʦ? 

 1) 40 ʢʤ/ʯ 2) 50 ʢʤ/ʯ 

 3) 60 ʢʤ/ʯ 4) 75 ʢʤ/ʯ 

ɸ 24 ʅʘ ʨʠʩʫʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥ 

ʛʨʘʬʠʢ ʜʚʠʞʝʥʠʷ ʘʚʪʦʙʫʩʘ ʠʟ 

ʧʫʥʢʪʘ ɸ ʚ ʧʫʥʢʪ ɺ ʠ ʦʙʨʘʪʥʦ. 

ʇʫʥʢʪ  ɸ  ʥʘʭʦʜʠʪʩʷ ʚ ʪʦʯʢʝ   

ʭ = 0, ʘ ʧʫʥʢʪ ɺ ð ʚ ʪʦʯʢʝ      

ʭ = 30 ʢʤ. ʏʝʤʫ ʨʘʚʥʘ 

ʤʠʥʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ 

ʘʚʪʦʙʫʩʘ ʥʘ ʚʩʝʤ ʧʫʪʠ 

ʩʣʝʜʦʚʘʥʠʷ ʪʫʜʘ ʠ ʦʙʨʘʪʥʦ? 

 

 1) 40 ʢʤ/ʯ 2) 50 ʢʤ/ʯ 

 3) 60 ʢʤ/ʯ 4) 75 ʢʤ/ʯ 

10 ʘ. ʉʚʦʙʦʜʥʦʝ ʧʘʜʝʥʠʝ (ʚʝʨʪʠʢʘʣʴʥʳʡ ʙʨʦʩʦʢ) 

ɸ 1 ɺ ʪʨʫʙʢʝ, ʠʟ ʢʦʪʦʨʦʡ ʦʪʢʘʯʘʥ ʚʦʟʜʫʭ, ʥʘ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʚʳʩʦʪʝ 

ʥʘʭʦʜʷʪʩʷ ʜʨʦʙʠʥʢʘ, ʧʨʦʙʢʘ ʠ ʧʪʠʯʴʝ ʧʝʨʦ. ʂʘʢʦʝ ʠʟ ʵʪʠʭ ʪʝʣ ʧʦʟʞʝ 

ʚʩʝʭ ʜʦʩʪʠʛʥʝʪ ʜʥʘ ʪʨʫʙʢʠ ʧʨʠ ʠʭ ʩʚʦʙʦʜʥʦʤ ʧʘʜʝʥʠʠ ʩ ʦʜʥʦʡ 

ʚʳʩʦʪʳ? 

1) ʜʨʦʙʠʥʢʘ 

2) ʧʨʦʙʢʘ 

3) ʧʪʠʯʴʝ ʧʝʨʦ 

4) ʚʩʝ ʪʨʠ ʪʝʣʘ ʜʦʩʪʠʛʥʫʪ ʜʥʘ ʪʨʫʙʢʠ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ɸ2 ʇʨʠ ʩʚʦʙʦʜʥʦʤ ʧʘʜʝʥʠʠ ʪʝʣʘ ʠʟ ʩʦʩʪʦʷʥʠʷ ʧʦʢʦʷ ʝʛʦ ʩʢʦʨʦʩʪʴ ʟʘ 

ʚʪʦʨʫʶ ʩʝʢʫʥʜʫ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ: 

 1) 10 ʤ/ʩ                2) 5 ʤ/ʩ   3) 0 ʤ/ʩ                        4) 20 ʤ/ʩ 

 

ɸ 3 ʉ ʚʳʩʦʢʦʛʦ ʦʪʚʝʩʥʦʛʦ ʦʙʨʳʚʘ ʥʘʯʠʥʘʝʪ ʩʚʦʙʦʜʥʦ ʧʘʜʘʪʴ ʢʘʤʝʥʴ. 

ʂʘʢʫʶ ʩʢʦʨʦʩʪʴ ʦʥ ʙʫʜʝʪ ʠʤʝʪʴ ʯʝʨʝʟ 3 ʩ ʧʦʩʣʝ ʥʘʯʘʣʘ ʧʘʜʝʥʠʷ? 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʚʦʟʜʫʭʘ ʧʨʝʥʝʙʨʝʞʠʤʦ ʤʘʣʦ 

 1) 30 ʤ/ʩ                 2) 10 ʤ/ʩ 3) 3 ʤ/ʩ                        4) 2 ʤ/ʩ 

ɸ 4 ʊʝʣʦ ʙʨʦʰʝʥʦ ʚʝʨʪʠʢʘʣʴʥʦ ʚʚʝʨʭ ʩ ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ 20 ʤ/ʩ. ʂʘʢʦʚ 

ʤʦʜʫʣʴ ʩʢʦʨʦʩʪʠ ʪʝʣʘ ʯʝʨʝʟ 0,5 ʩ ʧʦʩʣʝ ʥʘʯʘʣʘ ʜʚʠʞʝʥʠʷ? 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʚʦʟʜʫʭʘ ʥʝ ʫʯʠʪʳʚʘʪʴ.  

 1) 5 ʤ/ʩ                    2) 10 ʤ/ʩ 3)15 ʤ/ʩ                      4) 20 ʤ/ʩ 

ɸ 5 ʊʝʣʦ ʙʨʦʰʝʥʦ ʚʝʨʪʠʢʘʣʴʥʦ ʚʚʝʨʭ ʩʦ ʩʢʦʨʦʩʪʴʶ 20 ʤ/ʩ. ʉʦʧʨʦʪʠʚʣʝʥʠʝ 

ʚʦʟʜʫʭʘ ʧʨʝʥʝʙʨʝʞʠʤʦ ʤʘʣʦ. ʂʘʢʦʚʦ ʚʨʝʤʷ ʧʦʣʸʪʘ ʪʝʣʘ ʜʦ ʪʦʯʢʠ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʳʩʦʪʳ? 

 1) 0,5 ʩ                      2) 1 ʩ 3) 1,5 ʩ                          4) 2 ʩ 

ɸ 6 ʉʦʩʫʣʴʢʘ, ʫʧʘʚ ʩ ʢʨʘʷ ʢʨʳʰʠ, ʜʦʣʝʪʝʣʘ ʜʦ ʟʝʤʣʠ ʟʘ 3,0 ʩ. ʇʫʪʴ ʩʦ-

ʩʫʣʴʢʠ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʝʥ 

 1) 12 ʤ                       2) 24 ʤ   3) 30 ʤ                          4) 45 ʤ 
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ɸ 7 ʊʝʣʦ ʩʚʦʙʦʜʥʦ ʧʘʜʘʝʪ ʩ ʥʝʢʦʪʦʨʦʡ ʚʳʩʦʪʳ ʩ ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ, 

ʨʘʚʥʦʡ ʥʫʣʶ. ɺʨʝʤʷ, ʟʘ ʢʦʪʦʨʦʝ ʪʝʣʦ ʧʨʦʡʜʝʪ ʧʫʪʴ L, ʧʨʷʤʦ 
ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ 

 1) 
2L                           2) L/1  3) L                           4) L  

ɸ 8 ʂʘʤʝʥʴ ʩʚʦʙʦʜʥʦ ʧʘʜʘʝʪ ʩ ʥʝʢʦʪʦʨʦʡ ʚʳʩʦʪʳ ʅ ʩ ʥʘʯʘʣʴʥʦʡ 

ʩʢʦʨʦʩʪʴʶ, ʨʘʚʥʦʡ ʥʫʣʶ. ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʚʦʟʜʫʭʘ ʤʘʣʦ. ʉʢʦʨʦʩʪʴ, 

ʢʦʪʦʨʫʶ ʧʨʠʦʙʨʝʪʝʪ ʢʘʤʝʥʴ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ 

 1) 
2ʅ                          2) ʅ/1  3) ʅ                          4) ʅ 

ɺ 1 ʉʪʨʝʣʘ, ʧʫʱʝʥʥʘʷ ʚʝʨʪʠʢʘʣʴʥʦ ʚʥʠʟ ʩ ʦʙʨʳʚʘ ʚʳʩʦʪʦʡ 30 ʤ ʩʦ ʩʢʦ-

ʨʦʩʪʴʶ 5 ʤ/ʩ,  ʜʦʩʪʠʛʘʝʪ ʚʦʜʳ. ʏʝʤʫ ʨʘʚʥʦ ʚʨʝʤʷ ʧʦʣʝʪʘ ʩʪʨʝʣʳ?  

 

10 ʙ. ʇʝʨʝʤʝʱʝʥʠʝ ʚ n-ʫʶ ʩʝʢʫʥʜʫ 

ɺ 1 ʂʘʢʦʡ ʧʫʪʴ ʧʨʦʡʜʝʪ ʩʚʦʙʦʜʥʦ ʧʘʜʘʶʱʝʝ ʪʝʣʦ ʟʘ  ʰʝʩʪʫʶ ʩʝʢʫʥʜʫ? 

ʅʘʯʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʨʘʚʥʘ ʥʫʣʶ.  

 

10 ʚ. ʋʨʘʚʥʝʥʠʝ ʢʦʦʨʜʠʥʘʪʳ ʧʨʠ ʩʚʦʙʦʜʥʦʤ ʧʘʜʝʥʠʠ (ʚʝʨʪʠʢʘʣʴʥʳʡ ʙʨʦʩʦʢ) 

ɸ 1 ʂʘʤʝʥʴ, ʙʨʦʰʝʥʥʳʡ ʚʝʨʪʠʢʘʣʴʥʦ ʚʚʝʨʭ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʩʦ 

ʩʢʦʨʦʩʪʴʶ 20 ʤ/ʩ, ʫʧʘʣ ʦʙʨʘʪʥʦ ʥʘ ɿʝʤʣʶ. ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʚʦʟʜʫʭʘ 

ʤʘʣʦ. ʂʘʤʝʥʴ ʥʘʭʦʜʠʣʩʷ ʚ ʧʦʣʸʪʝ ʧʨʠʤʝʨʥʦ  

 1) 1 ʩ 2) 2 ʩ 

 3) 4 ʩ 4) 8 ʩ 

ɸ 2 ʂʘʤʝʥʴ, ʙʨʦʰʝʥʥʳʡ ʚʝʨʪʠʢʘʣʴʥʦ ʚʚʝʨʭ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʩʦ 

ʩʢʦʨʦʩʪʴʶ 30 ʤ/ʩ, ʫʧʘʣ ʦʙʨʘʪʥʦ ʥʘ ɿʝʤʣʶ. ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʚʦʟʜʫʭʘ 

ʤʘʣʦ. ʂʘʤʝʥʴ ʥʘʭʦʜʠʣʩʷ ʚ ʧʦʣʸʪʝ ʧʨʠʤʝʨʥʦ  

 1) 1,5 ʩ 2) 3 ʩ 

 3) 4,5 ʩ 4) 6 ʩ 

 

ɸ 3 ʂʘʤʝʥʴ, ʙʨʦʰʝʥʥʳʡ ʚʝʨʪʠʢʘʣʴʥʦ ʚʚʝʨʭ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ, ʫʧʘʣ  

ʦʙʨʘʪʥʦ ʥʘ ɿʝʤʣʶ ʯʝʨʝʟ 6 ʩ. ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʚʦʟʜʫʭʘ ʤʘʣʦ. ʅʘʯʘʣʴʥʘʷ 

ʩʢʦʨʦʩʪʴ ʢʘʤʥʷ ʨʘʚʥʘ 

 1) 7,5 ʤ/ʩ 2) 15 ʤ/ʩ 

 3)  20 ʤ/ʩ 4) 30 ʤ/ʩ 

ɺ 1 ʉʪʨʝʣʘ, ʧʫʱʝʥʥʘʷ ʚʝʨʪʠʢʘʣʴʥʦ ʚʚʝʨʭ,  ʧʦʙʳʚʘʣʘ ʥʘ ʦʜʥʦʡ ʚʳʩʦʪʝ    ʯʝʨʝʟ    

1 ʩ ʠ 2 ʩ ʧʦʣʝʪʘ. ʂʘʢʦʚʘ ʥʘʯʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʩʪʨʝʣʳ?      

ɺ 2 ʏʝʨʝʟ ʢʘʢʦʝ ʚʨʝʤʷ ʧʦʩʣʝ ʚʳʩʪʨʝʣʘ ʩʪʨʝʣʘ, ʧʫʱʝʥʥʘʷ ʚʝʨʪʠʢʘʣʴʥʦ ʚʚʝʨʭ 

ʩʦ ʩʢʦʨʦʩʪʴʶ 12 ʤ/ʩ, ʧʝʨʚʳʡ ʨʘʟ ʦʢʘʟʳʚʘʝʪʩʷ ʥʘ ʚʳʩʦʪʝ 4 ʤ? ʆʪʚʝʪ 

ʦʢʨʫʛʣʠʪʴ ʜʦ ʜʝʩʷʪʳʭ.  

ɺ 3 ʏʝʨʝʟ ʢʘʢʦʝ ʚʨʝʤʷ ʧʦʩʣʝ ʚʳʩʪʨʝʣʘ ʩʪʨʝʣʘ, ʧʫʱʝʥʥʘʷ ʚʝʨʪʠʢʘʣʴʥʦ ʚʚʝʨʭ 

ʩʦ ʩʢʦʨʦʩʪʴʶ 12 ʤ/ʩ, ʚʪʦʨʦʡ ʨʘʟ ʦʢʘʟʳʚʘʝʪʩʷ ʥʘ ʚʳʩʦʪʝ 4 ʤ? ʆʪʚʝʪ 

ʦʢʨʫʛʣʠʪʴ ʜʦ ʜʝʩʷʪʳʭ.  

ɺ 4 ʉʪʨʝʣʘ,  ʧʫʱʝʥʥʘʷ   ʚʝʨʪʠʢʘʣʴʥʦ   ʚʚʝʨʭ   ʩʦ ʩʢʦʨʦʩʪʴʶ 12 ʤ/ʩ, ʜʚʘ              

ʨʘʟʘ ʦʢʘʟʳʚʘʝʪʩʷ ʥʘ ʚʳʩʦʪʝ 4 ʤ. ʂʘʢʦʚ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ                 

ʤʝʞʜʫ     ʜʚʫʤʷ    ʵʪʠʤʠ ʩʦʙʳʪʠʷʤʠ? ʆʪʚʝʪ ʦʢʨʫʛʣʠʪʴ ʜʦ ʜʝʩʷʪʳʭ.    

 

11. ɼʚʠʞʝʥʠʝ ʧʦ ʦʢʨʫʞʥʦʩʪʠ ʩ ʧʦʩʪʦʷʥʥʦʡ ʧʦ ʤʦʜʫʣʶ ʩʢʦʨʦʩʪʴʶ 

ɸ 1 ʇʝʨʠʦʜ ʦʙʨʘʱʝʥʠʷ ʪʝʣʘ, ʜʚʠʞʫʱʝʛʦʩʷ ʨʘʚʥʦʤʝʨʥʦ ʧʦ ʦʢʨʫʞʥʦʩʪʠ, 

ʫʚʝʣʠʯʠʣʩʷ ʚ 2 ʨʘʟʘ. ʏʘʩʪʦʪʘ ʦʙʨʘʱʝʥʠʷ  

 1) ʚʦʟʨʦʩʣʘ ʚ 2 ʨʘʟʘ 2) ʫʤʝʥʴʰʠʣʘʩʴ ʚ 2 ʨʘʟʘ 

 3) ʚʦʟʨʦʩʣʘ ʚ 4 ʨʘʟʘ 4) ʫʤʝʥʴʰʠʣʘʩʴ ʚ 4 ʨʘʟʘ 

ɸ 2 ʄʘʪʝʨʠʘʣʴʥʘʷ ʪʦʯʢʘ, ʜʚʠʛʘʷʩʴ ʨʘʚʥʦʤʝʨʥʦ ʧʦ ʦʢʨʫʞʥʦʩʪʠ, ʟʘ 3 ʩ 

ʧʨʦʰʣʘ ʯʝʪʚʝʨʪʴ ʦʢʨʫʞʥʦʩʪʠ. ʆʧʨʝʜʝʣʠʪʝ ʯʘʩʪʦʪʫ ʦʙʨʘʱʝʥʠʷ ʪʦʯʢʠ 
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ɸ 3 ʂʦʛʜʘ ʧʝʨʠʦʜ ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ ʚʦʢʨʫʛ ʩʚʦʝʡ ʦʩʠ  ʩʘʤʳʡ ʢʦʨʦʪʢʠʡ? 

 1) ʣʝʪʦʤ 2) ʟʠʤʦʡ 

 3) ʚʝʩʥʦʡ ʠ ʦʩʝʥʴʶ        4) ʚʩʝʛʜʘ ʦʜʠʥʘʢʦʚʳʡ 

ɸ 4 ʇʝʨʠʦʜ ʦʙʨʘʱʝʥʠʷ ɿʝʤʣʠ ʚʦʢʨʫʛ ʉʦʣʥʮʘ ʨʘʚʝʥ ʦʜʥʦʤʫ ʛʦʜʫ, ʨʘʜʠʫʩ 

ʦʨʙʠʪʳ ɿʝʤʣʠ ʨʘʚʝʥ 150 ʤʣʥ. ʢʤ. ʉʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ɿʝʤʣʠ ʧʦ ʦʨʙʠʪʝ 

ʨʘʚʥʘ ʧʨʠʤʝʨʥʦ 

 1) 30 ʤ/ʩ 2) 30 ʢʤ/ʩ 

 3) 150 ʢʤ/ʩ 4) 1800 ʢʤ/ʩ 

ɸ 5 ʅʘ ʢʦʣʴʮʝʚʦʡ ʛʦʥʢʝ ʜʚʘ ʘʚʪʦʤʦʙʠʣʷ ʜʚʠʞʫʪʩʷ ʪʘʢ, ʯʪʦ ʚʩʝ ʚʨʝʤʷ 

ʨʘʜʠʫʩ ʜʚʠʞʝʥʠʷ ʚʪʦʨʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʚ 2 ʨʘʟʘ ʙʦʣʴʰʝ ʧʝʨʚʦʛʦ, ʘ 

ʧʝʨʠʦʜʳ ʜʚʠʞʝʥʠʷ ʨʘʚʥʳ. ʆʪʥʦʰʝʥʠʝ ʩʢʦʨʦʩʪʝʡ 
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ɸ 6 ʇʦ ʦʢʨʫʞʥʦʩʪʷʤ ʩ ʨʘʜʠʫʩʘʤʠ R1 ʠ R2 ʨʘʚʥʦʤʝʨʥʦ ʜʚʠʞʫʪʩʷ ʜʚʝ 

ʤʘʪʝʨʠʘʣʴʥʳʝ ʪʦʯʢʠ ʩʦ ʩʢʦʨʦʩʪʷʤʠ 1u ʠ 2u   ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʝʨʠʦʜʳ ʠʭ 

ʦʙʨʘʱʝʥʠʷ ʦʜʠʥʘʢʦʚʳ. ɼʣʷ ʜʘʥʥʦʛʦ ʩʣʫʯʘʷ ʩʧʨʘʚʝʜʣʠʚʦ ʨʘʚʝʥʩʪʚʦ 
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ɸ 7 ɼʚʝ ʤʘʪʝʨʠʘʣʴʥʳʝ ʪʦʯʢʠ ʜʚʠʞʫʪʩʷ ʧʦ ʦʢʨʫʞʥʦʩʪʷʤ ʨʘʜʠʫʩʘʤʠ 1R  ʠ 

12 2RR =  ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʧʦ ʤʦʜʫʣʶ  ʩʢʦʨʦʩʪʷʤʠ. ʀʭ ʧʝʨʠʦʜʳ 

ʦʙʨʘʱʝʥʠʷ ʧʦ ʦʢʨʫʞʥʦʩʪʷʤ  ʩʚʷʟʘʥʳ ʩʦʦʪʥʦʰʝʥʠʝʤ 

 1) 21 5,0 ʊʊ=           2) 21 ʊʊ=          3) 21 2ʊʊ=             4) 21 4ʊʊ=  

ɸ 8 ʇʦ ʦʢʨʫʞʥʦʩʪʷʤ ʩ ʨʘʜʠʫʩʘʤʠ R1 ʠ R2 ʨʘʚʥʦʤʝʨʥʦ ʜʚʠʞʫʪʩʷ ʜʚʝ 

ʤʘʪʝʨʠʘʣʴʥʳʝ ʪʦʯʢʠ ʩʦ ʩʢʦʨʦʩʪʷʤʠ 1u ʠ 2u   ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʏʘʩʪʦʪʳ ʠʭ 

 



 

ʦʙʨʘʱʝʥʠʷ ʦʜʠʥʘʢʦʚʳ. ɼʣʷ ʜʘʥʥʦʛʦ ʩʣʫʯʘʷ ʩʧʨʘʚʝʜʣʠʚʦ ʨʘʚʝʥʩʪʚʦ 
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ɸ 9 ʇʦ ʦʢʨʫʞʥʦʩʪʷʤ ʦʜʠʥʘʢʦʚʦʛʦ ʨʘʜʠʫʩʘ ʨʘʚʥʦʤʝʨʥʦ ʜʚʠʞʫʪʩʷ ʜʚʝ 

ʤʘʪʝʨʠʘʣʴʥʳʝ ʪʦʯʢʠ ʩʦ ʩʢʦʨʦʩʪʷʤʠ 1u ʠ 2u  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʏʘʩʪʦʪʘ 

ʦʙʨʘʱʝʥʠʷ ʧʝʨʚʦʡ ʪʦʯʢʠ ʚ 2 ʨʘʟʘ ʤʝʥʴʰʝ ʯʘʩʪʦʪʳ ʦʙʨʘʱʝʥʠʷ ʚʪʦʨʦʡ. 

ɼʣʷ  ʜʘʥʥʦʛʦ ʩʣʫʯʘʷ ʩʧʨʘʚʝʜʣʠʚʦ ʨʘʚʝʥʩʪʚʦ: 
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ɸ 10 ʇʦ ʦʢʨʫʞʥʦʩʪʷʤ ʦʜʠʥʘʢʦʚʦʛʦ ʨʘʜʠʫʩʘ ʨʘʚʥʦʤʝʨʥʦ ʜʚʠʞʫʪʩʷ ʜʚʝ 

ʤʘʪʝʨʠʘʣʴʥʳʝ ʪʦʯʢʠ ʩʦ ʩʢʦʨʦʩʪʷʤʠ 1u ʠ 2u  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʏʘʩʪʦʪʘ 

ʦʙʨʘʱʝʥʠʷ ʧʝʨʚʦʡ ʪʦʯʢʠ ʚ 2 ʨʘʟʘ ʙʦʣʴʰʝ ʯʘʩʪʦʪʳ ʦʙʨʘʱʝʥʠʷ ʚʪʦʨʦʡ. 

ɼʣʷ  ʜʘʥʥʦʛʦ ʩʣʫʯʘʷ ʩʧʨʘʚʝʜʣʠʚʦ ʨʘʚʝʥʩʪʚʦ: 

 1) 
21 5,0 uu=                  2) 

21 uu=  3) 
21 2uu=                    4) 

21 4uu=  

ɸ 11 ɼʚʝ ʤʘʪʝʨʠʘʣʴʥʳʝ ʪʦʯʢʠ ʨʘʚʥʦʤʝʨʥʦ ʜʚʠʞʫʪʩʷ ʧʦ ʦʢʨʫʞʥʦʩʪʷʤ 

ʦʜʠʥʘʢʦʚʦʛʦ ʨʘʜʠʫʩʘ, ʧʨʠ ʵʪʦʤ ʣʠʥʝʡʥʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʚʦʡ ʪʦʯʢʠ ʚ       2 

ʨʘʟʘ ʤʝʥʴʰʝ ʣʠʥʝʡʥʦʡ ʩʢʦʨʦʩʪʠ ʚʪʦʨʦʡ ʪʦʯʢʠ. ʏʘʩʪʦʪʳ ʦʙʨʘʱʝʥʠʷ 

ʪʦʯʝʢ ʧʦ ʦʢʨʫʞʥʦʩʪʷʤ ʩʚʷʟʘʥʳ ʩʦʦʪʥʦʰʝʥʠʝʤ: 

 1) 
12 5,0 nn=                 2) 

12 nn=  3) 
12 2nn=                   4) 

12 4nn=  

ɸ 12 ʂ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʮʠʣʠʥʜʨʘ, ʚʨʘʱʘʶʱʝʛʦʩʷ ʚʦʢʨʫʛ ʩʚʦʝʡ ʦʩʠ, 

ʧʨʠʞʠʤʘʶʪ ʚʪʦʨʦʡ ʮʠʣʠʥʜʨ ʩ ʦʩʴʶ, ʧʘʨʘʣʣʝʣʴʥʦʡ ʦʩʠ ʧʝʨʚʦʛʦ, ʠ 

ʨʘʜʠʫʩʦʤ, ʚʜʚʦʝ ʧʨʝʚʦʩʭʦʜʷʱʠʤ ʨʘʜʠʫʩ ʧʝʨʚʦʛʦ. ʇʨʠ ʩʦʚʤʝʩʪʥʦʤ 

ʚʨʘʱʝʥʠʠ ʜʚʫʭ ʮʠʣʠʥʜʨʦʚ ʙʝʟ ʧʨʦʩʢʘʣʴʟʳʚʘʥʠʷ ʫ ʥʠʭ ʩʦʚʧʘʜʘʶʪ  

 1) ʧʝʨʠʦʜʳ ʚʨʘʱʝʥʠʷ 

2) ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ 

3) ʣʠʥʝʡʥʳʝ ʩʢʦʨʦʩʪʠ ʪʦʯʝʢ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

4) ʮʝʥʪʨʦʩʪʨʝʤʠʪʝʣʴʥʳʝ ʫʩʢʦʨʝʥʠʷ ʪʦʯʝʢ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ɺ 1 ɼʚʝ ʰʝʩʪʝʨʥʠ, ʩʮʝʧʣʝʥʥʳʝ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʚʨʘʱʘʶʪʩʷ ʚʦʢʨʫʛ 

ʥʝʧʦʜʚʠʞʥʳʭ ʦʩʝʡ. ɹʦʣʴʰʘʷ ʰʝʩʪʝʨʥʷ ʨʘʜʠʫʩʦʤ 20 ʩʤ ʜʝʣʘʝʪ            

20 ʦʙʦʨʦʪʦʚ ʟʘ 10 ʩ. ʉʢʦʣʴʢʦ ʦʙʦʨʦʪʦʚ ʚ ʩʝʢʫʥʜʫ ʜʝʣʘʝʪ ʰʝʩʪʝʨʥʷ 

ʨʘʜʠʫʩʦʤ 10 ʩʤ?  

ɺ 2 ɼʚʝ ʰʝʩʪʝʨʥʠ, ʩʮʝʧʣʝʥʥʳʝ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʚʨʘʱʘʶʪʩʷ ʚʦʢʨʫʛ 

ʥʝʧʦʜʚʠʞʥʳʭ ʦʩʝʡ. ɹʦʣʴʰʘʷ ʰʝʩʪʝʨʥʷ ʨʘʜʠʫʩʦʤ 10 ʩʤ ʜʝʣʘʝʪ            

20 ʦʙʦʨʦʪʦʚ ʟʘ 10 ʩ, ʘ ʯʘʩʪʦʪʘ ʦʙʨʘʱʝʥʠʷ ʤʝʥʴʰʝʡ ʰʝʩʪʝʨʥʠ ʨʘʚʥʘ      

5 ɻʮ.  ʂʘʢʦʚ ʨʘʜʠʫʩ ʤʝʥʴʰʝʡ  ʰʝʩʪʝʨʥʠ? ʆʪʚʝʪ ʫʢʘʞʠʪʝ ʚ 

ʩʘʥʪʠʤʝʪʨʘʭ.  

ɺ 3 ɼʚʝ ʰʝʩʪʝʨʥʠ, ʩʮʝʧʣʝʥʥʳʝ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʚʨʘʱʘʶʪʩʷ ʚʦʢʨʫʛ 

ʥʝʧʦʜʚʠʞʥʳʭ ʦʩʝʡ. ʆʪʥʦʰʝʥʠʝ ʧʝʨʠʦʜʦʚ ʚʨʘʱʝʥʠʷ ʰʝʩʪʝʨʝʥ ʨʘʚʥʦ 3. 

ʈʘʜʠʫʩ ʤʝʥʴʰʝʡ ʰʝʩʪʝʨʥʠ ʨʘʚʝʥ 6 ʩʤ. ʂʘʢʦʚ ʨʘʜʠʫʩ ʙʦʣʴʰʝʡ 

ʰʝʩʪʝʨʥʠ? ʆʪʚʝʪ ʫʢʘʞʠʪʝ ʚ ʩʘʥʪʠʤʝʪʨʘʭ.  

ɸ 13 ɼʠʩʢ ʨʘʜʠʫʩʦʤ 20 ʩʤ ʨʘʚʥʦʤʝʨʥʦ ʚʨʘʱʘʝʪʩʷ ʚʦʢʨʫʛ ʩʚʦʝʡ ʦʩʠ. 

ʉʢʦʨʦʩʪʴ ʪʦʯʢʠ, ʥʘʭʦʜʷʱʝʡʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 15 ʩʤ ʦʪ ʮʝʥʪʨʘ ʜʠʩʢʘ, 

ʨʘʚʥʘ 1,5 ʤ/ʩ. ʉʢʦʨʦʩʪʴ ʢʨʘʡʥʠʭ ʪʦʯʝʢ ʜʠʩʢʘ ʨʘʚʥʘ  

 1) 4 ʤ/ʩ 2) 0,2 ʤ/ʩ 

 3) 2 ʤ/ʩ 4) 1,5 ʤ/ʩ 

ɸ 14 ʇʨʠ ʨʘʚʥʦʤʝʨʥʦʤ ʜʚʠʞʝʥʠʠ ʧʦ 

ʦʢʨʫʞʥʦʩʪʠ ʤʦʜʫʣʴ ʚʝʢʪʦʨʘ 

ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʧʨʠ 

ʧʝʨʝʤʝʱʝʥʠʠ ʠʟ ʪʦʯʢʠ ɸ ʚ ʪʦʯʢʫ 

ɺ  (ʩʤ. ʨʠʩ.) ʨʘʚʝʥ 

 

 

 

 

 

 

 

 1) 0 
2) 2u  

 3) u2  4) u 

ɸ 15 ɺʝʢʪʦʨ ʫʩʢʦʨʝʥʠʷ ʧʨʠ ʨʘʚʥʦʤʝʨʥʦʤ ʜʚʠʞʝʥʠʠ ʪʦʯʢʠ ʧʦ ʦʢʨʫʞʥʦʩʪʠ 

 1) ʧʦʩʪʦʷʥʝʥ ʧʦ ʤʦʜʫʣʶ ʠ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 

2) ʨʘʚʝʥ ʥʫʣʶ 

3) ʧʦʩʪʦʷʥʝʥ ʧʦ ʤʦʜʫʣʶ, ʥʦ ʥʝʧʨʝʨʳʚʥʦ ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 

4)  ʧʦʩʪʦʷʥʝʥ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ, ʥʦ ʥʝʧʨʝʨʳʚʥʦ ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʤʦʜʫʣʶ 

 

ɸ 16 ɸʚʪʦʤʦʙʠʣʴ ʜʚʠʞʝʪʩʷ ʩ 

ʧʦʩʪʦʷʥʥʦʡ ʧʦ ʤʦʜʫʣʶ 

ʩʢʦʨʦʩʪʴʶ ʧʦ ʪʨʘʝʢʪʦʨʠʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ. ɺ 

ʢʘʢʦʡ ʠʟ ʫʢʘʟʘʥʥʳʭ ʪʦʯʝʢ 

ʪʨʘʝʢʪʦʨʠʠ ʮʝʥʪʨʦʩʪʨʝʤʠʪʝʣʴʥʦʝ 

ʫʩʢʦʨʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦ? 

 

 1) 1 

 2) 2 

 3) 3 

 4) ɺʦ ʚʩʝʭ ʪʦʯʢʘʭ ʦʜʠʥʘʢʦʚʦ 

 

ɸ 17 ɸʚʪʦʤʦʙʠʣʴ ʜʚʠʞʝʪʩʷ ʧʦ ʟʘʢʨʫʛʣʝʥʠʶ ʜʦʨʦʛʠ ʨʘʜʠʫʩʦʤ 20 ʤ ʩ 

ʮʝʥʪʨʦʩʪʨʝʤʠʪʝʣʴʥʳʤ ʫʩʢʦʨʝʥʠʝʤ 5 ʤ/ʩ
2
. ʉʢʦʨʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ ʨʘʚʥʘ 

 1) 12,5 ʤ/ʩ                    2) 10 ʤ/ʩ 3) 5 ʤ/ʩ                         4) 4 ʤ/ʩ 

ɸ 18 ɼʚʝ ʤʘʪʝʨʠʘʣʴʥʳʝ ʪʦʯʢʠ ʜʚʠʞʫʪʩʷ ʧʦ ʦʢʨʫʞʥʦʩʪʷʤ ʨʘʜʠʫʩʘʤʠ 1R  ʠ 

2R , ʧʨʠʯʸʤ 12 2RR = . ʇʨʠ ʫʩʣʦʚʠʠ ʨʘʚʝʥʩʪʚʘ ʣʠʥʝʡʥʳʭ ʩʢʦʨʦʩʪʝʡ 

ʪʦʯʝʢ ʠʭ ʮʝʥʪʨʦʩʪʨʝʤʠʪʝʣʴʥʳʝ ʫʩʢʦʨʝʥʠʷ ʩʚʷʟʘʥʳ ʩʦʦʪʥʦʰʝʥʠʝʤ 

 1) 21 2aa =                  2) 21 aa =  3) 
21

2

1
aa =               4) 21 4aa =  

ɸ 19 ɼʚʘ ʩʧʫʪʥʠʢʘ ʜʚʠʞʫʪʩʷ ʧʦ ʨʘʟʥʳʤ ʢʨʫʛʦʚʳʤ ʦʨʙʠʪʘʤ ʚʦʢʨʫʛ ɿʝʤʣʠ. 

 s

 ʕ

u
C

 

u
C

 

3 

2 

1 



 

ʉʢʦʨʦʩʪʴ ʧʝʨʚʦʛʦ ʠʟ ʥʠʭ ʚ 2 ʨʘʟʘ ʙʦʣʴʰʝ, ʘ ʨʘʜʠʫʩ ʦʨʙʠʪʳ ʚ 4 ʨʘʟʘ 

ʤʝʥʴʰʝ, ʯʝʤ ʫ ʚʪʦʨʦʛʦ. ʎʝʥʪʨʦʩʪʨʝʤʠʪʝʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ ʧʝʨʚʦʛʦ 

ʩʧʫʪʥʠʢʘ 1ʘ, ʘ ʚʪʦʨʦʛʦ - 2ʘ. ʏʝʤʫ ʨʘʚʥʦ ʦʪʥʦʰʝʥʠʝ 
2

1

ʘ

ʘ? 

 1) 1 2) 2 

 3) 4 4) 16 

ɺ 4 ʈʘʩʩʯʠʪʘʡʪʝ ʮʝʥʪʨʦʩʪʨʝʤʠʪʝʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ ʣʴʚʘ, ʩʧʷʱʝʛʦ ʥʘ 

ʵʢʚʘʪʦʨʝ, ʚ ʩʠʩʪʝʤʝ ʦʪʩʯʝʪʘ, ʜʚʝ ʦʩʠ ʢʦʦʨʜʠʥʘʪ ʢʦʪʦʨʦʡ ʣʝʞʘʪ ʚ 

ʧʣʦʩʢʦʩʪʠ ʵʢʚʘʪʦʨʘ ʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʥʝʧʦʜʚʠʞʥʳʝ ʟʚʝʟʜʳ, ʘ ʥʘʯʘʣʦ 

ʢʦʦʨʜʠʥʘʪ ʩʦʚʧʘʜʘʝʪ ʩ ʮʝʥʪʨʦʤ ɿʝʤʣʠ. ʆʪʚʝʪ ʦʢʨʫʛʣʠʪʝ ʜʦ ʜʚʫʭ 

ʟʥʘʯʘʱʠʭ ʮʠʬʨ. ʈʘʜʠʫʩ ɿʝʤʣʠ 6400 ʢʤ, ʘ ʧʝʨʠʦʜ ʚʨʘʱʝʥʠʷ ʚʦʢʨʫʛ ʦʩʠ 

ʨʘʚʝʥ 1 ʩʫʪʢʘʤ .  

ɺ 5 ʄʘʪʝʨʠʘʣʴʥʘʷ ʪʦʯʢʘ ʜʚʠʞʝʪʩʷ ʩ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʧʦ ʦʢʨʫʞʥʦʩʪʠ 

ʨʘʜʠʫʩʦʤ R. ʂʘʢ ʠʟʤʝʥʷʪʩʷ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚ ʧʝʨʚʦʤ ʩʪʦʣʙʮʝ 

ʬʠʟʠʯʝʩʢʠʝ ʚʝʣʠʯʠʥʳ, ʝʩʣʠ ʩʢʦʨʦʩʪʴ ʪʦʯʢʠ ʫʚʝʣʠʯʠʪʩʷ? 

 

ʌʀɿʀʏɽʉʂʀɽ    ɺɽʃʀʏʀʅʓ ʀʍ ʀɿʄɽʅɽʅʀɽ 

ɸ) ʋʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ 1) ʫʚʝʣʠʯʠʪʩʷ 

ɹ) ʎʝʥʪʨʦʩʪʨʝʤʠʪʝʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ 2) ʫʤʝʥʴʰʠʪʩʷ 

ɺ) ʇʝʨʠʦʜ ʦʙʨʘʱʝʥʠʷ ʧʦ ʦʢʨʫʞʥʦʩʪʠ 3) ʥʝ ʠʟʤʝʥʠʪʩʷ 

 

ɸ ɹ ɺ 

   
 

 

12. ʉʚʦʙʦʜʥʦʝ ʧʘʜʝʥʠʝ (ʙʨʦʩʦʢ ʧʦʜ ʫʛʣʦʤ) 

ɺ 1 ʄʷʯ ʙʨʦʩʠʣʠ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ ʧʦʜ ʫʛʣʦʤ         

a = 30Á ʢ ʛʦʨʠʟʦʥʪʫ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʤʷʯʘ ʚʦ ʚʨʝʤʷ ʧʦʣʝʪʘ 

ʙʳʣʘ ʨʘʚʥʘ 12 ʤ/ʩ. ʏʝʤʫ ʨʘʚʥʘ ʤʠʥʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʤʷʯʘ ʚʦ ʚʨʝʤʷ 

ʧʦʣʝʪʘ? ʆʪʚʝʪ ʦʢʨʫʛʣʠʪʴ ʜʦ ʜʝʩʷʪʳʭ ʜʦʣʝʡ.  

ɺ 2 ʂʘʤʝʥʴ ʙʨʦʩʠʣʠ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ ʧʦʜ ʫʛʣʦʤ       
a = 30Á ʢ ʛʦʨʠʟʦʥʪʫ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʢʘʤʥʷ ʚʦ ʚʨʝʤʷ ʧʦʣʝʪʘ 

ʙʳʣʘ ʨʘʚʥʘ 16 ʤ/ʩ. ʅʘ ʢʘʢʫʶ ʤʘʢʩʠʤʘʣʴʥʫʶ ʚʳʩʦʪʫ ʧʦʜʥʷʣʩʷ ʢʘʤʝʥʴ?  

 

ɺ 3 ʅʝʙʦʣʴʰʦʡ ʢʘʤʝʥʴ, ʙʨʦʰʝʥʥʳʡ ʩ ʨʦʚʥʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʟʝʤʣʠ ʧʦʜ ʫʛʣʦʤ ʢ ʛʦʨʠʟʦʥʪʫ, ʫʧʘʣ ʦʙʨʘʪʥʦ ʥʘ ʟʝʤʣʶ ʚ 20 ʤ ʦʪ ʤʝʩʪʘ 

ʙʨʦʩʢʘ. ʏʝʤʫ ʨʘʚʥʘ ʩʢʦʨʦʩʪʴ ʢʘʤʥʷ ʯʝʨʝʟ 1 ʩ ʧʦʩʣʝ ʙʨʦʩʢʘ, ʝʩʣʠ ʚ ʵʪʦʪ 

ʤʦʤʝʥʪ ʦʥʘ ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦ?  

ɺ 4 ʅʝʙʦʣʴʰʦʡ ʢʘʤʝʥʴ, ʙʨʦʰʝʥʥʳʡ ʩ ʨʦʚʥʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʟʝʤʣʠ ʧʦʜ ʫʛʣʦʤ ʢ ʛʦʨʠʟʦʥʪʫ, ʫʧʘʣ ʦʙʨʘʪʥʦ ʥʘ ʟʝʤʣʶ ʚ 20 ʤ ʦʪ ʤʝʩʪʘ 

ʙʨʦʩʢʘ. ʏʝʤʫ ʨʘʚʥʘ ʩʢʦʨʦʩʪʴ ʢʘʤʥʷ ʯʝʨʝʟ 2 ʩ ʧʦʩʣʝ ʙʨʦʩʢʘ, ʝʩʣʠ ʚ ʵʪʦʪ 

ʤʦʤʝʥʪ ʦʥʘ ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦ?  

ɺ 5 ʅʝʙʦʣʴʰʦʡ ʢʘʤʝʥʴ, ʙʨʦʰʝʥʥʳʡ ʩ ʨʦʚʥʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʟʝʤʣʠ ʧʦʜ ʫʛʣʦʤ ʢ ʛʦʨʠʟʦʥʪʫ, ʫʧʘʣ ʦʙʨʘʪʥʦ ʥʘ ʟʝʤʣʶ ʯʝʨʝʟ 5 ʩ ʚ 50 ʤ 

ʦʪ ʤʝʩʪʘ ʙʨʦʩʢʘ. ʏʝʤʫ ʨʘʚʥʘ ʤʠʥʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʢʘʤʥʷ ʟʘ ʚʨʝʤʷ 

ʧʦʣʸʪʘ?  

ɺ 6 ʅʝʙʦʣʴʰʦʡ ʢʘʤʝʥʴ, ʙʨʦʰʝʥʥʳʡ ʩ ʨʦʚʥʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʟʝʤʣʠ ʧʦʜ ʥʝʢʦʪʦʨʳʤ ʫʛʣʦʤ ʢ ʛʦʨʠʟʦʥʪʫ, ʜʦʩʪʠʛ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʚʳʩʦʪʳ 4,05 ʤ. ʉʢʦʣʴʢʦ ʚʨʝʤʝʥʠ ʧʨʦʰʣʦ ʦʪ ʙʨʦʩʢʘ ʜʦ ʪʦʛʦ ʤʦʤʝʥʪʘ, 

ʢʦʛʜʘ ʝʛʦ ʩʢʦʨʦʩʪʴ ʩʪʘʣʘ  ʥʘʧʨʘʚʣʝʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦ?  

ɺ 7 ʂʘʤʝʥʴ ʙʨʦʩʠʣʠ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ ʧʦʜ ʫʛʣʦʤ a ʢ 

ʛʦʨʠʟʦʥʪʫ. ʄʠʥʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʢʘʤʥʷ ʚʦ ʚʨʝʤʷ ʧʦʣʝʪʘ ʙʳʣʘ ʨʘʚʥʘ       

12 ʤ/ʩ, ʘ ʤʘʢʩʠʤʘʣʴʥʘʷ - 20 ʤ/ʩ. ʏʝʨʝʟ ʢʘʢʦʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ 

ʢʘʤʝʥʴ ʜʦʩʪʠʛʥʝʪ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʳʩʦʪʳ?  

ɺ 8 ʄʷʯ ʙʨʦʩʠʣʠ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ ʧʦʜ ʫʛʣʦʤ a ʢ 

ʛʦʨʠʟʦʥʪʫ. ʄʠʥʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʢʘʤʥʷ ʚʦ ʚʨʝʤʷ ʧʦʣʝʪʘ ʙʳʣʘ ʨʘʚʥʘ       

12 ʤ/ʩ, ʘ ʤʘʢʩʠʤʘʣʴʥʘʷ - 20 ʤ/ʩ. ʅʘ ʢʘʢʫʶ ʤʘʢʩʠʤʘʣʴʥʫʶ ʚʳʩʦʪʫ 

ʧʦʜʥʷʣʩʷ ʤʷʯ?    

ɺ 9 ʄʷʯ ʙʨʦʩʠʣʠ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ ʧʦʜ ʫʛʣʦʤ ʢ 

ʛʦʨʠʟʦʥʪʫ. ʄʠʥʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʤʷʯʘ ʚʦ ʚʨʝʤʷ ʧʦʣʝʪʘ ʙʳʣʘ ʨʘʚʥʘ    

7 ʤ/ʩ, ʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ï 10 ʤ/ʩ. ʏʝʨʝʟ ʢʘʢʦʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʤʷʯ 

ʫʧʘʜʝʪ ʥʘ ʟʝʤʣʶ? ʆʪʚʝʪ ʦʢʨʫʛʣʠʪʝ ʜʦ ʜʝʩʷʪʳʭ.  

ɺ 10 ʅʝʙʦʣʴʰʦʡ ʢʘʤʝʥʴ, ʙʨʦʰʝʥʥʳʡ ʩ ʨʦʚʥʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʟʝʤʣʠ ʧʦʜ ʫʛʣʦʤ ʢ ʛʦʨʠʟʦʥʪʫ, ʫʧʘʣ ʦʙʨʘʪʥʦ ʥʘ ʟʝʤʣʶ ʚ 20 ʤ ʦʪ ʤʝʩʪʘ 

ʙʨʦʩʢʘ. ʏʝʨʝʟ ʢʘʢʦʝ ʤʠʥʠʤʘʣʴʥʦʝ  ʚʨʝʤʷ ʢʘʤʝʥʴ ʦʢʘʞʝʪʩʷ ʥʘ ʚʳʩʦʪʝ 

15 ʤ? ʄʠʥʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʢʘʤʥʷ 5 ʤ/ʩ.  

ɺ 11 ʅʝʙʦʣʴʰʦʡ ʢʘʤʝʥʴ ʙʨʦʩʠʣʠ ʩ ʨʦʚʥʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʟʝʤʣʠ ʧʦʜ ʫʛʣʦʤ ʢ ʛʦʨʠʟʦʥʪʫ. ʂʘʢʦʚʘ ʜʘʣʴʥʦʩʪʴ ʧʦʣʸʪʘ ʢʘʤʥʷ, ʝʩʣʠ 

ʯʝʨʝʟ 2 ʩ ʧʦʩʣʝ ʙʨʦʩʢʘ ʝʛʦ ʩʢʦʨʦʩʪʴ ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʠ 

ʨʘʚʥʘ 5 ʤ/ʩ?  

ɺ 12 ʅʝʙʦʣʴʰʦʡ ʢʘʤʝʥʴ, ʙʨʦʰʝʥʥʳʡ ʩ ʨʦʚʥʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʟʝʤʣʠ ʧʦʜ ʫʛʣʦʤ 30
ʦ
 ʢ ʛʦʨʠʟʦʥʪʫ, ʫʧʘʣ ʦʙʨʘʪʥʦ ʥʘ ʟʝʤʣʶ ʚ 86,6 ʤ ʦʪ 

ʤʝʩʪʘ ʙʨʦʩʢʘ. ʂʘʢʦʡ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʳʩʦʪʳ ʦʥ ʜʦʩʪʠʛ ʟʘ ʚʨʝʤʷ ʧʦʣʸʪʘ?  

ɺ 13 ʉʪʨʝʣʘ ʧʫʱʝʥʘ ʩ ʨʦʚʥʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ ʧʦʜ 

ʫʛʣʦʤ 45
ʦ
 ʢ ʛʦʨʠʟʦʥʪʫ. ʅʘ ʢʘʢʫʶ ʤʘʢʩʠʤʘʣʴʥʫʶ ʚʳʩʦʪʫ ʧʦʜʥʷʣʘʩʴ 

ʩʪʨʝʣʘ, ʝʩʣʠ ʯʝʨʝʟ 1,5 ʩ ʧʦʩʣʝ ʙʨʦʩʢʘ ʝʸ ʩʢʦʨʦʩʪʴ ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ?  

 



 

ʉ 1 ʅʘʢʣʦʥʥʘʷ ʧʣʦʩʢʦʩʪʴ ʧʝʨʝʩʝʢʘʝʪʩʷ  ʩ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʴʶ  ʧʦ 

ʧʨʷʤʦʡ ɸɺ. ʋʛʦʣ ʤʝʞʜʫ ʧʣʦʩʢʦʩʪʷʤʠ 
ʦ30=a . ʄʘʣʝʥʴʢʘʷ ʰʘʡʙʘ ʥʘʯʠʥʘʝʪ 

ʜʚʠʞʝʥʠʝ ʚʚʝʨʭ ʧʦ ʥʘʢʣʦʥʥʦʡ 

ʧʣʦʩʢʦʩʪʠ ʠʟ ʪʦʯʢʠ ɸ ʩ ʥʘʯʘʣʴʥʦʡ 

ʩʢʦʨʦʩʪʴʶ ʩʤ/20=u  ʧʦʜ ʫʛʣʦʤ ʦ60=b  

ʢ ʧʨʷʤʦʡ ɸɺ. ɺ ʭʦʜʝ ʜʚʠʞʝʥʠʷ  ʰʘʡʙʘ 

 

 ʩʲʝʟʞʘʝʪ ʥʘ ʧʨʷʤʫʶ ɸɺ ʚ ʪʦʯʢʝ ɺ. ʇʨʝʥʝʙʨʝʛʘʷ ʪʨʝʥʠʝʤ ʤʝʞʜʫ 

ʰʘʡʙʦʡ ʠ ʥʘʢʣʦʥʥʦʡ ʧʣʦʩʢʦʩʪʴʶ, ʥʘʡʜʠʪʝ ʨʘʩʩʪʦʷʥʠʝ ɸɺ.   

ʉ 2 ʅʘʢʣʦʥʥʘʷ ʧʣʦʩʢʦʩʪʴ ʧʝʨʝʩʝʢʘʝʪʩʷ  ʩ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʴʶ  ʧʦ 

ʧʨʷʤʦʡ ɸɺ. ʋʛʦʣ ʤʝʞʜʫ ʧʣʦʩʢʦʩʪʷʤʠ 
ʦ30=a . ʄʘʣʝʥʴʢʘʷ ʰʘʡʙʘ ʥʘʯʠʥʘʝʪ 

ʜʚʠʞʝʥʠʝ ʚʚʝʨʭ ʧʦ ʥʘʢʣʦʥʥʦʡ 

ʧʣʦʩʢʦʩʪʠ ʠʟ ʪʦʯʢʠ ɸ ʩ ʥʘʯʘʣʴʥʦʡ 

ʩʢʦʨʦʩʪʴʶ ʩʤ/20=u  ʧʦʜ ʫʛʣʦʤ ʦ60=b  

ʢ ʧʨʷʤʦʡ ɸɺ. ʅʘʡʜʠʪʝ ʤʘʢʩʠʤʘʣʴʥʦʝ  

 

 ʨʘʩʩʪʦʷʥʠʝ, ʥʘ ʢʦʪʦʨʦʝ ʰʘʡʙʘ ʫʜʘʣʠʪʩʷ ʦʪ ʧʨʷʤʦʡ ɸɺ ʚ ʭʦʜʝ ʧʦʜʲʸʤʘ 

ʧʦ ʥʘʢʣʦʥʥʦʡ ʧʣʦʩʢʦʩʪʠ. ʊʨʝʥʠʝʤ ʤʝʞʜʫ ʰʘʡʙʦʡ ʠ ʥʘʢʣʦʥʥʦʡ  

ʧʣʦʩʢʦʩʪʴʶ ʧʨʝʥʝʙʨʝʯʴ. 

 

ʉ 3 ʅʘʢʣʦʥʥʘʷ ʧʣʦʩʢʦʩʪʴ ʧʝʨʝʩʝʢʘʝʪʩʷ  ʩ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʴʶ  ʧʦ 

ʧʨʷʤʦʡ ɸɺ. ʋʛʦʣ ʤʝʞʜʫ ʧʣʦʩʢʦʩʪʷʤʠ 
ʦ30=a . ʄʘʣʝʥʴʢʘʷ ʰʘʡʙʘ ʥʘʯʠʥʘʝʪ 

ʜʚʠʞʝʥʠʝ ʚʚʝʨʭ ʧʦ ʥʘʢʣʦʥʥʦʡ 

ʧʣʦʩʢʦʩʪʠ ʠʟ ʪʦʯʢʠ ɸ ʩ ʥʘʯʘʣʴʥʦʡ 

ʩʢʦʨʦʩʪʴʶ ʩʤ/20=u  ʧʦʜ ʫʛʣʦʤ ʦ60=b  

ʢ ʧʨʷʤʦʡ ɸɺ. ʅʘʡʜʠʪʝ ʤʘʢʩʠʤʘʣʴʥʦʝ  

 

 ʨʘʩʩʪʦʷʥʠʝ, ʥʘ ʢʦʪʦʨʦʝ ʰʘʡʙʘ ʫʜʘʣʠʪʩʷ ʦʪ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ 

ʚ ʭʦʜʝ ʧʦʜʲʸʤʘ ʧʦ ʥʘʢʣʦʥʥʦʡ ʧʣʦʩʢʦʩʪʠ. ʊʨʝʥʠʝʤ ʤʝʞʜʫ ʰʘʡʙʦʡ ʠ 

ʥʘʢʣʦʥʥʦʡ  ʧʣʦʩʢʦʩʪʴʶ ʧʨʝʥʝʙʨʝʯʴ.  

 

 

 

ʉ 4 ʅʘʢʣʦʥʥʘʷ ʧʣʦʩʢʦʩʪʴ ʧʝʨʝʩʝʢʘʝʪʩʷ  ʩ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʴʶ  ʧʦ ʧʨʷʤʦʡ 

ɸɺ. ʋʛʦʣ ʤʝʞʜʫ ʧʣʦʩʢʦʩʪʷʤʠ ʦ30=a . 

ʄʘʣʝʥʴʢʘʷ ʰʘʡʙʘ ʥʘʯʠʥʘʝʪ ʜʚʠʞʝʥʠʝ 

ʚʚʝʨʭ ʧʦ ʥʘʢʣʦʥʥʦʡ ʧʣʦʩʢʦʩʪʠ ʠʟ ʪʦʯʢʠ 

ɸ ʩ ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ 
0u ʧʦʜ ʫʛʣʦʤ 

ʦ60=b  ʢ ʧʨʷʤʦʡ ɸɺ. ʅʘʡʜʠʪʝ ʤʦʜʫʣʴ 

ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʰʘʡʙʳ, ʝʩʣʠ    ʤʘʢ- 

 

 ʩʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ, ʥʘ ʢʦʪʦʨʦʝ ʰʘʡʙʘ ʫʜʘʣʷʝʪʩʷ ʦʪ ʧʨʷʤʦʡ ɸɺ ʚ 

ʭʦʜʝ ʧʦʜʲʸʤʘ ʧʦ ʥʘʢʣʦʥʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʨʘʚʥʦ =? 68 ʩʤ.  ʊʨʝʥʠʝʤ 

ʤʝʞʜʫ ʰʘʡʙʦʡ ʠ ʥʘʢʣʦʥʥʦʡ  ʧʣʦʩʢʦʩʪʴʶ ʧʨʝʥʝʙʨʝʯʴ.  

ʉ 5 ʉ ʚʳʩʦʪʳ 30=ʅ ʤ ʩʚʦʙʦʜʥʦ ʧʘʜʘʝʪ ʩʪʘʣʴʥʦʡ ʰʘʨʠʢ. ʏʝʨʝʟ 2=t ʩ 

ʧʦʩʣʝ ʥʘʯʘʣʘ ʧʘʜʝʥʠʷ ʦʥ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʥʝʧʦʜʚʠʞʥʦʡ ʧʣʠʪʦʡ, 

ʧʣʦʩʢʦʩʪʴ ʢʦʪʦʨʦʡ ʥʘʢʣʦʥʝʥʘ ʧʦʜ ʫʛʣʦʤ 30
ʦ
 ʢ ʛʦʨʠʟʦʥʪʫ. ʅʘ ʢʘʢʫʶ 

ʚʳʩʦʪʫ h ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ɿʝʤʣʠ ʧʦʜʥʠʤʝʪʩʷ ʰʘʨʠʢ ʧʦʩʣʝ ʫʜʘʨʘ? 

ʋʜʘʨ ʰʘʨʠʢʘ ʦ ʧʣʠʪʫ ʩʯʠʪʘʪʴ ʘʙʩʦʣʶʪʥʦ ʫʧʨʫʛʠʤ.  

ʉ 6 ʉ ʚʳʩʦʪʳ  20=ʅ ʤ ʩʚʦʙʦʜʥʦ ʧʘʜʘʝʪ ʩʪʘʣʴʥʦʡ ʰʘʨʠʢ. ʏʝʨʝʟ 1=t  ʩ 

ʧʦʩʣʝ ʥʘʯʘʣʘ ʧʘʜʝʥʠʷ ʦʥ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʥʝʧʦʜʚʠʞʥʦʡ ʧʣʠʪʦʡ, 

ʧʣʦʩʢʦʩʪʴ ʢʦʪʦʨʦʡ ʥʘʢʣʦʥʝʥʘ ʧʦʜ ʫʛʣʦʤ 30
ʦ
 ʢ ʛʦʨʠʟʦʥʪʫ. ʅʘ ʢʘʢʫʶ 

ʚʳʩʦʪʫ h  ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ɿʝʤʣʠ ʧʦʜʥʠʤʝʪʩʷ ʰʘʨʠʢ ʧʦʩʣʝ ʫʜʘʨʘ?  

ʋʜʘʨ ʰʘʨʠʢʘ ʦ ʧʣʠʪʫ ʩʯʠʪʘʪʴ ʘʙʩʦʣʶʪʥʦ ʫʧʨʫʛʠʤ. ʉʦʧʨʦʪʠʚʣʝʥʠʝ 

ʚʦʟʜʫʭʘ ʤʘʣʦ.  

ʉ 7 ʉ ʚʳʩʦʪʳ  30=ʅ ʤ ʩʚʦʙʦʜʥʦ ʧʘʜʘʝʪ ʩʪʘʣʴʥʦʡ ʰʘʨʠʢ. ʇʨʠ ʧʘʜʝʥʠʠ ʦʥ 

ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʥʝʧʦʜʚʠʞʥʦʡ ʧʣʠʪʦʡ, ʧʣʦʩʢʦʩʪʴ ʢʦʪʦʨʦʡ ʥʘʢʣʦʥʝʥʘ ʧʦʜ 

ʫʛʣʦʤ 30
ʦ
 ʢ ʛʦʨʠʟʦʥʪʫ,  ʠ  ʚʟʣʝʪʘʝʪ ʥʘ  ʚʳʩʦʪʫ   15=h ʤ ʥʘʜ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ɿʝʤʣʠ. ʂʘʢʦʚʦ ʚʨʝʤʷ ʧʘʜʝʥʠʷ ʰʘʨʠʢʘ ʜʦ ʫʜʘʨʘ ʦ ʧʣʠʪʫ?  

ʋʜʘʨ ʰʘʨʠʢʘ ʦ ʧʣʠʪʫ ʩʯʠʪʘʪʴ ʘʙʩʦʣʶʪʥʦ ʫʧʨʫʛʠʤ.  
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