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ʈʘʟʜʝʣ 01  

çʂʠʥʝʤʘʪʠʢʘè 
ʉʦʜʝʨʞʘʥʠʝ 

1.01. ʉʠʩʪʝʤʘ ʉʀ. ʇʝʨʝʚʦʜ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ 

1.02. ʉʢʘʣʷʨʥʳʝ ʠ ʚʝʢʪʦʨʥʳʝ ʚʝʣʠʯʠʥʳ. ʄʦʜʫʣʴ ʚʝʢʪʦʨʘ 

1.03. ʇʫʪʴ. ʇʝʨʝʤʝʱʝʥʠʝ. ʉʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ 

1.04. ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ 

1.05. ʆʪʥʦʩʠʪʝʣʴʥʦʩʪʴ ʜʚʠʞʝʥʠʷ. ɿʘʢʦʥ ʩʣʦʞʝʥʠʷ ʩʢʦʨʦʩʪʝʡ 

1.06. ʈʘʚʥʦʫʩʢʦʨʝʥʥʦʝ ʜʚʠʞʝʥʠʝ  

1.07. ɼʚʠʞʝʥʠʝ ʚ ʧʦʣʝ ʩʠʣʳ ʪʷʞʝʩʪʠ. ʉʚʦʙʦʜʥʦʝ ʧʘʜʝʥʠʝ ʪʝʣʘ ʙʝʟ ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ 

1.08. ɼʚʠʞʝʥʠʝ ʚ ʧʦʣʝ ʩʠʣʳ ʪʷʞʝʩʪʠ. ɹʨʦʩʦʢ ʚʥʠʟ 

1.09. ɼʚʠʞʝʥʠʝ ʚ ʧʦʣʝ ʩʠʣʳ ʪʷʞʝʩʪʠ. ɹʨʦʩʦʢ ʚʚʝʨʭ 

1.10. ʈʘʚʥʦʫʩʢʦʨʝʥʥʦʝ ʜʚʠʞʝʥʠʝ ʠ ʩʨʝʜʥʷ̫ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ 

1.11. ɻʦʨʠʟʦʥʪʘʣʴʥʳʡ ʙʨʦʩʦʢ 

1.12. ɻʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʘʚʥʦʤʝʨʥʦʛʦ ʜʚʠʞʝʥʠʷ 

 ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʦʨʜʠʥʘʪʳ ʪʝʣʘ ʦʪ ʚʨʝʤʝʥʠ (ʘʥʘʣʠʟ ʬʦʨʤʫʣʳ) 

 ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʦʨʜʠʥʘʪʳ ʪʝʣʘ ʦʪ ʚʨʝʤʝʥʠ (ʛʨʘʬʠʢʠ) 

 ʇʫʪʴ ʠ ʧʝʨʝʤʝʱʝʥʠʝ ʧʨʠ ʨʘʚʥʦʤʝʨʥʦʤ ʜʚʠʞʝʥʠʠ (ʛʨʘʬʠʢʠ) 

 ɺʩʪʨʝʯʘ ʜʚʫʭ ʪʝʣ 

1.13. ɻʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʘʚʥʦʫʩʢʦʨʝʥʥʦʛʦ ʜʚʠʞʝʥʠʷ 

 ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʦʨʜʠʥʘʪʳ ʠ ʩʢʦʨʦʩʪʠ ʪʝʣʘ ʦʪ ʚʨʝʤʝʥʠ (ʘʥʘʣʠʟ ʬʦʨʤʫʣʳ) 

 ɿʘʚʠʩʠʤʦʩʪʴ ʩʢʦʨʦʩʪʠ ʪʝʣʘ ʦʪ ʚʨʝʤʝʥʠ (ʛʨʘʬʠʢʠ) 

 ʇʫʪʴ ʠ ʧʝʨʝʤʝʱʝʥʠʝ ʧʨʠ ʨʘʚʥʦʫʩʢʦʨʝʥʥʦʤ ʜʚʠʞʝʥʠʠ (ʛʨʘʬʠʢʠ) 

 ɺʩʪʨʝʯʘ ʜʚʫʭ ʪʝʣ 

1.14. ɺʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ 
 

 
ɺʳ ʫʚʝʨʝʥʳ, ʯʪʦ ʭʦʪʠʪʝ ʩʜʘʚʘʪʴ ʬʠʟʠʢʫ? ʌʠʟʠʢʘ ʚʩʝʛʜʘ ʙʳʣʘ, ʝʩʪʴ ʠ ʙʫʜʝʪ ʩʘʤʳʤ ʪʞ̫ʝʣʳʤ ʜʣʷ ʩʜʘʯʠ ʧʨʝʜʤʝʪʦʤ 

ʥʘ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʤ ʪʝʩʪʠʨʦʚʘʥʠʠ. ʇʦʯʝʤʫ? ʉʝʡʯʘʩ ʦʙʲʷʩʥʶ. 

 

ɼʣʷ ʫʩʧʝʰʥʦʡ ʩʜʘʯʠ ʎʊ ʧʦ ʙʝʣʦʨʫʩʩʢʦʤʫ ʠʣʠ ʨʫʩʩʢʦʤʫ ʷʟʳʢʫ ɺʘʤ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʪʦʣʴʢʦ ʷʟʳʢ, ʜʣʷ ʩʜʘʯʠ ʭʠ-

ʤʠʠ ï ʪʦʣʴʢʦ ʭʠʤʠʶ, ʜʣʷ ʩʜʘʯʠ ʤʘʪʝʤʘʪʠʢʠ ï ʤʘʪʝʤʘʪʠʢʫ. ɸ ʜʣʷ ʩʜʘʯʠ ʬʠʟʠʢʠ ɺʘʤ ʥʝʦʙʭʦʜʠʤʦ ʭʦʨʦʰʦ ʟʥʘʪʴ ʥʝ 

ʪʦʣʴʢʦ ʬʠʟʠʢʫ, ʢʦʪʦʨʘʷ ʠ ʪʘʢ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʘʷ ʠ ʦʙʲʝʤʥʘʷ ʥʘʫʢʘ, ʥʦ ʠ ʤʘʪʝʤʘʪʠʢʫ. ɸ ʠʥʦʛʜʘ ʜʘʞʝ ʥʝʤʥʦʛʦ 

ʭʠʤʠʶ. ʎʊ ʧʦ ʬʠʟʠʢʝ ʵʪʦ ʢʘʢ ʤʠʥʠʤʫʤ ʜʚʘ ʚ ʦʜʥʦʤ. ʅʘ ʪʝʩʪʠʨʦʚʘʥʠʠ ʤʘʣʦ ʟʘʧʠʩʘʪʴ ʬʠʟʠʯʝʩʢʠʡ ʟʘʢʦʥ, ʦʧʠʩʳ-

ʚʘʶʱʠʡ ʷʚʣʝʥʠʝ ʠʣʠ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʝr ʧʨʦʠʩʭʦʜʪ̫ ʧʦ ʫʩʣʦʚʠʶ ʟʘʜʘʯʠ. ʀʟ ʟʘʧʠʩʘʥʥʦʛʦ ʟʘʢʦʥʘ ʥʘʜʦ ʚʳʨʘʟʠʪʴ ʥʝ-

ʠʟʚʝʩʪʥʫʶ ʚʝʣʠʯʠʥʫ ʠ ʧʦʜʩʪʘʚʠʪʴ ʜʘʥʥʳʝ ʟʘʜʘʯʠ. ʇʨʠ ʵʪʦʤ ʦʯʝʥʴ ʯʘʩʪʦ ʬʦʨʤʫʣʳ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʚʳʯʠʩʣʝʥʠʷ 

ʤʦʛʫʪ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʛʨʦʤʦʟʜʢʠʤʠ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʨʝʰʝʥʠʷ ʤʥʦʛʠʝ ʘʙʠʪʫʨʠʝʥʪʳ ʩʦʚʝʨʰʘʶʪ ʦʰʠʙʢʠ ʠ ʧʨʠ ʧʨʘ-

ʚʠʣʴʥʦʤ (ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʬʠʟʠʢʠ) ʨʝʰʝʥʠʠ ʥʝ ʧʦʣʫʯʘʶʪ ʧʨʘʚʠʣʥɹʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʪʚʝʪʘ. ʇʦʵʪʦʤʫ ʝʩʣʠ ʚʳ 

ʪʦʯʥʦ ʫʚʝʨʝʥʳ ʚ ʪʦʤ, ʯʪʦ ʙʝʟ ʬʠʟʠʢʠ ʚʘʤ ʥʠʢʘʢ, ʠʟʫʯʝʥʠʝ ʬʠʟʠʢʠ ʤʳ ʜʦʣʞʥʳ ʥʘʯʘʪʴ ʩ ʟʥʘʢʦʤʩʪʚʘ ʩ ʦʩʥʦʚʥʳʤʠ 

ʬʠʟʠʯʝʩʢʠʤʠ ʚʝʣʠʯʠʥʘʤʠ, ʚʩʧʦʤʥʠʪʴ ʦʩʥʦʚʳ ʘʣʛʝʙʨʳ ʠ ʛʝʦʤʝʪʨʠʠ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʚʘʤ ʚ ʨʝʰʝʥʠʠ ʬʠʟʠʯʝʩʢʠʭ 

ʟʘʜʘʯ. ʌʠʟʠʢʘ ʥʘʯʥʝʪʩʷ ʪʦʣʴʢʦ ʩ ʪʨʝʪʴʝʛʦ ʧʘʨʘʛʨʘʬʘ. 

 

ʌʠʟʠʢʘ ʩʣʦʞʥʘ ʝʱʝ ʠ ʪʝʤ, ʯʪʦ ʝʝ ʥʘʜʦ ʥʘʯʠʥʘʪʴ ʠʟʫʯʘʪʴ ʩ ʦʜʥʦʛʦ ʠʟ ʩʘʤʳʭ ʩʣʦʞʥʳʭ ʨʘʟʜʝʣʦʚ ï ʢʠʥʝʤʘʪʠʢʠ. ɸ 

ʧʦʩʣʝ ʢʠʥʝʤʘʪʠʢʠ ʠʜʝʪ ʝʱʝ ʙʦʣʝʝ ʩʣʦʞʥʘʷ ʜʠʥʘʤʠʢʘ. ɸ ʧʦʪʦʤ ʩʣʦʞʥʳʝ ʟʘʢʦʥʳ ʩʦʭʨʘʥʝʥʠʷ (ʵʥʝʨʛʠʠ ʠ ʠʤʧʫʣʴʩʘ), 

ʘ ʧʦʪʦʤ ʛʠʜʨʦʩʪʘʪʠʢʘ. ʀ ʝʩʣʠ ʚ ʤʘʪʝʤʘʪʠʢʝ ʤʦʞʥʦ ʙʝʟ ʫʱʝʨʙʘ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʤʝʥʷʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʤ 

ʤʝʩʪʘʤʠ ʠ ʥʘʯʠʥʘʪʴ ʠʟʫʯʝʥʠʝ ʤʘʪʝʤʘʪʠʢʠ ʩ ʣʝʛʢʠʭ ʪʝʤ, ʪʦ ʚ ʬʠʟʠʢʝ ʪʘʢʦʝ ʥʝ ʧʨʦʭʦʜʠʪ. ɺʦ ʚʩʝʭ ʧʝʨʚʳʭ 5 ʨʘʟʜʝʣʘʭ 

ʙʫʜʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʢʦʥʦʚ ʠ ʬʦʨʤʫʣ, ʢʦʪʦʨʳʝ ʚʘʤ ʥʘʜʦ ʙʫʜʝʪ ʚʳʫʯʠʪʴ ʥʘʠʟʫʩʪʴ. ʇʦʵʪʦʤʫ ʠʟʫʯʘʪʴ ʬʠʟʠ-

ʢʫ ʙʫʜʝʪ ʦʯʝʥʴ ʪʨʫʜʥʦ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ. ʀ ʥʝ ʛʦʚʦʨʠʪʝ ʧʦʪʦʤ, ʯʪʦ ʷ ʥʝ ʧʨʝʜʫʧʨʝʞʜʘʣ! 
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ʂʘʢ ʨʘʙʦʪʘʪʴ ʩ ʤʘʪʝʨʠʘʣʘʤʠ 

ɺʥʠʤʘʪʝʣʴʥʦ ʠʟʫʯʘʡʪʝ ʪʝʦʨʠʶ, ʨʘʟʙʠʨʘʡʪʝ ʧʨʝʜʣʦʞʝʥʥʳʝ ʚʘʤ ʧʨʠʤʝʨʳ. ɽʩʣʠ ʚʘʤ ʯʪʦīʪʦ ʥʝʧʦʥʷʪʥʦ, ʪʦ 

ʩʥʘʯʘʣʘ ʧʦʧʳʪʘʡʪʝʩʴ ʨʘʟʦʙʨʘʪʴʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ʆʯʝʥʴ ʚʘʞʥʦ, ʯʪʦʙʳ ʚʳ ʥʘʫʯʠʣʠʩʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʨʝʰʘʪʴ ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʦʙʣʝʤʳ. ʅʝ ʧʦʣʫʯʠʣʦʩʴ ï ʧʦʧʨʦʩʠʪʝ ʤʝʥʷ ʧʦʤʦʯʴ ʚʘʤ. ɹʫʜʴʪʝ ʛʦʪʦʚʳ ʢ ʪʦʤʫ, 

ʯʪʦ ʷ ʣʠʰʴ ʜʘʤ ʚʘʤ ʥʝʙʦʣʴʰʫʶ ʧʦʜʩʢʘʟʢʫ ʠ ʧʨʝʜʣʦʞʫ ʜʦʨʝʰʘʪʴ ʧʨʠʤʝʨ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ɽʩʣʠ ʧʨʠʤʝʨ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʣʦʞʥʳʡ, ʪʦ ʷ ʧʦʢʘʞʫ ʚʘʤ ʨʝʰʝʥʠʝ ʧʦʭʦʞʝʛʦ ʧʨʠʤʝʨʘ ʠʟ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʯʘʩʪʠ ʧʘʨʘʛʨʘ-

ʬʘ. ɺʳ ʜʦʣʞʥʳ ʩʪʨʝʤʠʪʴʩʷ ʢ ʪʦʤʫ, ʯʪʦʙʳ ʧʦʩʣʝ ʧʨʦʯʪʝʥʠʷ ʪʝʦʨʠʠ ʫ ʚʘʩ ʥʝ ʚʦʟʥʠʢʘʣʦ ʚʦʧʨʦʩʦʚ ʦ ʪʦʤ, 

ʢʘʢʠʤ ʤʝʪʦʜʦʤ ʥʘʜʦ ʨʝʰʘʪʴ ʟʘʜʘʯʫ.  

 

ʗ ʥʘʩʪʦʷʪʝʣʴʥʦ ʨʝʢʦʤʝʥʜʫʶ ʯʠʪʘʪʴ ʪʝʦʨʠʶ ʠ ʨʘʟʙʠʨʘʪʴ ʧʨʠʤʝʨʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʜʦʤʘ, ʯʪʦʙʳ 

ʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ. ʀʟʫʯʝʥʠʝ ʧʘʨʘʛʨʘʬʘ ʟʘʥʠʤʘʝʪ ʦʙʳʯʥʦ ʦʪ 30 ʜʦ 60 ʤʠʥʫʪ. ʅʝ ʪʨʘʪʴʪʝ ʚʨʝʤʷ ʟʘ-

ʥʷʪʠʷ ʥʘ ʪʦ, ʯʪʦ ʚʳ ʤʦʞʝʪʝ ʩʜʝʣʘʪʴ ʜʦʤʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ!!! 

 

ʅʝ ʞʫʣʴʥʠʯʘʡʪʝ! ʅʘ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʤ ʪʝʩʪʠʨʦʚʘʥʠʠ ʫ ʚʘʩ ʙʫʜʝʪ ʪʦʣʴʢʦ ʨʫʯʢʘ ʠ ʢʘʣʴʢʫʣʷʪʦʨ (ʠʤʝʥʥʦ 

ʢʘʣʴʢʫʣʷʪʦʨ, ʘ ʥʝ ʤʦʙʠʣʴʥʳʡ ʪʝʣʝʬʦʥ) ʠ ʟʘ ʧʦʧʳʪʢʫ ʩʧʠʩʘʪʴ ʚʘʩ ʧʨʦʩʪʦ ʚʳʛʦʥʷʪ ʠʟ ʘʫʜʠʪʦʨʠʠ. ʇʦʩʪʘ-

ʨʘʡʪʝʩʴ ʢ ʢʘʞʜʦʤʫ ʟʘʥʷʪʠʶ ʦʪʥʦʩʠʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʦʪʚʝʪʩʪʚʝʥʥʦ. ʃʫʯʰʝ ʣʠʰʥʠʡ ʨʘʟ ʧʦʧʨʦʩʠʪʴ ʧʦ-

ʤʦʱʠ ʫ ʤʝʥʷ, ʯʝʤ ʧʦʜʦʛʥʘʪʴ ʧʦʜ ʦʪʚʝʪ! 

 

ʇʝʨʚʳʝ ʪʝʩʪʳ (ʠʭ ʥʦʤʝʨʘ ʙʫʜʫʪ ʠʤʝʪʴ ʚʠʜ 1.05.01) ʚ ʢʘʞʜʦʤ ʧʘʨʘʛʨʘʬʝ ʚʳ ʜʦʣʞʥʳ ʨʝʰʠʪʴ ʥʘ ʟʘʥʷʪʠʠ. 

ɺʪʦʨʳʝ ʪʝʩʪʳ (ʠʭ ʥʦʤʝʨʘ ʙʫʜʫʪ ʠʤʝʪʴ ʚʠʜ 1.05.02) ʚr  ʜʦʣʞʥʳ ʨʝʰʠʪʴ ʜʦʤʘ ʠ ʟʘʛʨʫʟʠʪʴ ʚ ʣʠʯʥʳʡ ʢʘʙʠ-

ʥʝʪ ʚ ʩʠʩʪʝʤʝ Google Classroom ʜʦ ʥʘʯʘʣʘ ʩʣʝʜʫʶʱʝʛʦ ʟʘʥʷʪʠʷ. ʀʥʩʪʨʫʢʮʠʶ ʧʦ ʨʘʙʦʪʝ ʩ Google Class-

room ʚʳ ʤʦʞʝʪʝ ʩʢʘʯʘʪʴ ʧʦ ʩʩʳʣʢʝ http://repet.by/classroom.pdf  

 

ɽʩʣʠ ʜʦʤʘ ʚʳ ʥʝ ʫʩʧʝʣʠ (ʟʘʙʳʣʠ, ʥʝ ʩʤʦʛʣʠ, ʥʝ ʟʘʭʦʪʝʣʠ) ʨʝʰʠʪʴ ʚʪʦʨʳʝ ʪʝʩʪʳ, ʪʦ ʤʳ ʩ ʚʘʤʠ ʨʝʰʠʤ ʠʭ 

ʥʘ ʟʘʥʷʪʠʠ ʠ ʪʦʣʴʢʦ ʧʦʩʣʝ ʠʭ ʨʝʰʝʥʠʷ ʙʫʜʝʤ ʠʟʫʯʘʪʴ ʩʣʝʜʫʶʱʠʝ ʪʝʤʳ. ʊʦ ʝʩʪʴ ʝʩʣʠ ʚʳ ʥʝ ʙʫʜʝʪʝ ʜʝ-

ʣʘʪʴ ʜʦʤʘʰʥʝʝ ʟʘʜʘʥʠʝ, ʪʦ ʩʢʦʨʦʩʪʴ ʧʨʦʭʦʞʜʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʙʫʜʝʪ ʦʯʝʥʴ ʥʠʟʢʘʷ.  

 

ʂ ʩʦʞʘʣʝʥʠʶ, ʠʥʦʛʜʘ ʚ ʦʪʚʝʪʘʭ ʤʦʛʫʪ ʚʩʪʨʝʯʘʪʴʩʷ ʦʰʠʙʢʠ. ɽʩʣʠ ʚʳ ʨʝʰʠʣʠ ʟʘʜʘʯʫ, ʘ ʦʪʚʝʪ ʥʝ ʩʭʦʜʠʪʴʩʷ 

ï ʦʙʨʘʪʠʪʝʩʴ ʢʦ ʤʥʝ.  

 

ɽʩʣʠ ʚʳ ʙʫʜʝʪʝ ʩʣʝʜʦʚʘʪʴ ʤʦʠʤ ʠʥʩʪʨʫʢʮʠʷʤ ʠ ʜʦʙʨʦʩʦʚʝʩʪʥʦ ʦʪʥʦʩʠʪʴʩʷ ʢ ʫʯʝʙʝ, ʪʦ ʬʠʟʠʢʘ ʧʝʨʝʩʪʘʥʝʪ 

ʙʳʪʴ ʜʣʷ ʚʘʩ ʩʣʦʞʥʦʡ ʥʘʫʢʦʡ (ʥʦ ʵʪʦ ʥʝ ʪʦʯʥʦ). 

 

 

1.01. ʉʠʩʪʝʤʘ ʉʀ. ʇʝʨʝʚʦʜ ʝʜʠʥʠʮ 
ʉʫʱʝʩʪʚʫʝʪ 7 ʦʩʥʦʚʥʳʭ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ: 

1. ʝʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ ʜʣʠʥʳ ʤʝʪʨ (1 ʤ) 

2. ʝʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ ʚʨʝʤʝʥʠ ʩʝʢʫʥʜʘ (1 ʩ) 

3. ʝʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ ʤʘʩʩʳ ʢʠʣʦʛʨʘʤʤ (1 ʢʛ) 

4. ʝʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʚʝʱʝʩʪʚʘ ʤʦʣʴ (1 ʤʦʣʴ) 

5. ʝʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʢʝʣʴʚʠʥ (1 ʂ) (ʥʝ ʛʨʘʜʫʩ ʎʝʣʴʩʠʷ, ʘ ʠʤʝʥʥʦ ʂʝʣʴʚʠʥ) 

6. ʝʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ ʩʠʣʳ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʘʤʧʝʨ (1 ɸ) 

7. ʝʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ ʩʠʣʳ ʩʚʝʪʘ ʢʘʥʜʝʣʘ (1 ʢʜ, ʝʝ ʤʳ ʥʝ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ). 

ʆʩʪʘʣʴʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʚʝʣʠʯʠʥʳ ï ʧʨʦʠʟʚʦʜʥʳʝ, ʪʦ ʝʩʪʴ ʣʶʙʫʶ ʬʠʟʠʯʝʩʢʫʶ ʚʝʣʠʯʠʥʫ ʤʦʞʥʦ ʚʳʨʘ-

ʟʠʪʴ ʯʝʨʝʟ ʵʪʠ ʩʝʤʴ. ʅʘʧʨʠʤʝʨ, ʩʢʦʨʦʩʪʴ ʚʳʨʘʞʘʝʪʩʷ ʯʝʨʝʟ ʝʜʠʥʠʮʫ ʨʘʩʩʪʦʷʥʠʷ ʠ ʚʨʝʤʝʥʠ ï ʤ/ʩ. ʉʫʝɦ-

ʩʪʚʫʶʪ ʪʘʢ ʞʝ ʚʥʝʩʠʩʪʝʤʥʳʝ ʝʜʠʥʠʮr  ʠʟʤʝʨʝʥʠʷ: 

ɼʣʠʥʳ: ʤʠʢʨʦʤʝʪʨ (1 ʤʢʤ = 10ï6 ʤ ʠʣʠ ʦʜʥʘ ʤʠʣʣʠʦʥʥʘʷ ʯʘʩʪʴ ʤʝʪʨʘ), ʤʠʣʣʠʤʝʪʨ (1 ʤʤ = 10ï3 ʤ ʠʣʠ 

ʦʜʥʘ ʪʳʩʷʯʥʘʷ ʯʘʩʪʴ ʤʝʪʨʘ), ʩʘʥʪʠʤʝʪʨ (1 ʩʤ = 10ï2 ʤ ʠʣʠ ʦʜʥʘ ʩʦʪʘʷ ʯʘʩʪʴ ʤʝʪʨʘ), ʜʝʮʠʤʝʪʨ  

(1 ʜʤ = 10ï1 ʤ ʠʣʠ ʦʜʥʘ ʜʝʩʷʪʘʷ ʯʘʩʪʴ ʤʝʪʨʘ), ʢʠʣʦʤʝʪʨ (1 ʢʤ = 103 ʤ ʠʣʠ ʪʳʩʷʯʘ ʤʝʪʨʦʚ). 

ɺʨʝʤʝʥʠ: ʤʠʥʫʪʘ (1 ʤʠʥ = 60 ʩ), ʯʘʩ (1 ʯ = 60 ʤʠʥ = 3600 ʩ), ʩʫʪʢʠ (1 ʩʫʪʢʠ = 24 ʯʘʩʘ = 24 Ŀ 3600 ʩ =  

= 86 400 ʩ), ʛʦʜ (1 ʛʦʜ = 365 ʩʫʪʦʢ = 365 Ŀ 86400 ʩ = 31 536 000 ʩ). 

ʄʘʩʩr: ʤʠʢʨʦʛʨʘʤʤ (1 ʤʢʛ = 10ï6 . 10ï3 = 10ï9 ʢʛ ʠʣʠ ʦʜʥʘ ʤʠʣʣʠʘʨʜʥʘʷ ʯʘʩʪʴ ʢʠʣʦʛʨʘʤʤʘ), ʤʠʣʣʠʛʨʘʤʤ 

(1 ʤʛ = 10ï3 . 10ï3 = 10ï6 ʢʛ ʠʣʠ ʦʜʥʘ ʤʠʣʣʠʦʥʥʘʷ ʯʘʩʪʴ ʢʠʣʦʛʨʘʤʤʘ), ʛʨʘʤʤ (1 ʛ = 10ï3 ʢʛ ʠʣʠ ʦʜʥʘ ʪʳʩʷʯ-

ʥʘʷ ʯʘʩʪʴ ʢʠʣʦʛʨʘʤʤʘ), ʮʝʥʪʥʝʨ (1 ʮ = 100 ʢʛ), ʪʦʥʥʘ (1 ʪ = 103 ʢʛ).  

ʆʙʲʝʤʘ: ʣʠʪʨ (1 ʣ = 1 ʜʤ3 = 10ï3 ʤ3) ï ʦʙʷʟʘʪʝʣʴʥʦ ʟʘʧʦʤʥʠʪʝ, ʯʝʤʫ ʨʘʚʝʥ 1 ʣʠʪʨ, ʤʠʣʣʠʣʠʪʨ  

(1 ʤʣ = 10ï3 .10ï3 = 10ï6 ʤ3). 

http://repet.by/classroom.pdf
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ʀʥʦʛʜʘ ʚ ʟʘʜʘʯʘʭ ʚʘʤ ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʙʳʩʪʨʦ ʩʜʝʣʘʪʴ ʧʝʨʝʚʦʜ ʚʝʣʠʯʠʥʳ, ʚʳʨʘʞʝʥʥʦʡ ʚ ʦʜʥʠʭ ʝʜʠʥʠ-

ʮʘʭ, ʚ ʜʨʫʛʠʝ ʝʜʠʥʠʮʳ. ʂʘʢ ʫʧʨʦʩʪʠʪʴ ʵʪʦʪ ʧʨʦʮʝʩʩ? ʅʘʧʨʠʤʝʨ, ʥʘʩ ʧʨʦʩʷʪ ʧʝʨʝʚʝʩʪʠ 13 ʩʘʥʪʠʤʝʪʨʦʚ ʚ 

ʤʝʪʨʳ. ʄʳ ʩʨʘʟʫ ʞʝ ʟʘʜʘʝʤ ʩʝʙʝ ʚʦʧʨʦʩ: çʉʢʦʣʴʢʦ ʩʘʥʪʠʤʝʪʨʦʚ ʚ ʦʜʥʦʤ ʤʝʪʨʝ?è. ʆʪʚʝʪ ʤʳ ʟʥʘʝʤ ï ʚ 

ʦʜʥʦʤ ʤʝʪʨʝ ʩʪʦ ʩʘʥʪʠʤʝʪʨʦʚ. ɿʥʘʯʠʪ, ʩʘʥʪʠʤʝʪʨ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʩʦʪʦʡ ʯʘʩʪʴʶ ʤʝʪʨʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 13 

ʩʘʥʪʠʤʝʪʨʦʚ ʵʪʦ 13 ʩʦʪʳʭ ʤʝʪʨʘ: 13 ʩʤ = 0,13 ʤ.  

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʟʘʜʘʯ (ʥʦ ʥʝ ʚʦ ʚʩʝʭ) ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʚʝʩʪʠ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʠʟ ʚʥʝʩʠʩʪʝʤʥʳʭ ʚ ʝʜʠ-

ʥʠʮʳ ʩʠʩʪʝʤʳ ʉʀ. ʅʘʧʨʠʤʝʨ, ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ 

ʢʤ 1000ʤ
36 = 36 =10ʤ/ʩ
ʯ 3600ʩ

,           
ʤ ʤ ʤ

60 = 60 =1
ʤʠʥ 60ʩ ʩ

,            
3

5ʤʤ 10 ʤ ʤ
36 = 36 =10
ʯ 3600ʩ ʩ

-
- . 

ʀʥʦʛʜʘ ʚ ʟʘʜʘʯʘʭ ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ ʦʙʨʘʪʥʳʡ ʧʝʨʝʚʦʜ. ʅʘʧʨʠʤʝʨ, ʩʢʦʨʦʩʪ ɹʜʚʠʞʝʥʠʷ ʠʟ ʤ/ʩ ʚ ʢʤ/ʯ. 

ʀʤʝʥʥʦ ʚ ʵʪʦʡ ʟʘʜʘʯʝ ʥʘʤ ʥʘʜʦ ʩʜʝʣʘʪʴ ʧʝʨʝʚʦʜ ʚʝʣʠʯʠʥʳ, ʚʳʨʘʞʝʥʥʦʡ ʚ ʝʜʠʥʠʮʘʭ ʩʠʩʪʝʤʳ ʉʀ (ʤʝʪʨʳ 

ʠ ʩʝʢʫʥʜʳ), ʚ ʚʥʝʩʠʩʪʝʤʥʳʝ ʝʜʠʥʠʮʳ (ʢʠʣʦʤʝʪʨʳ ʠ ʯʘʩʳ). ʄʳ ʩʨʘʟʫ ʞʝ ʟʘʜʘʝʤ ʩʝʙʝ ʚʦʧʨʦʩ: çʉʢʦʣʴʢʦ 

ʤʝʪʨʦʚ ʚ ʦʜʥʦʤ ʢʠʣʦʤʝʪʨʝ?è. ʆʪʚʝʪ ʤʳ ʟʥʘʝʤ ï ʚ ʦʜʥʦʤ ʢʠʣʦʤʝʪʨʝ 1000 ʤʝʪʨʦʚ. ɿʥʘʯʠʪ, ʤʝʪʨ ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʡ ʪʳʩʷʯʥʦʡ ʯʘʩʪʴʶ ʢʠʣʦʤʝʪʨʘ. ʀ ʝʱʝ ʦʜʠʥ ʚʦʧʨʦʩ: çʉʢʦʣʴʢʦ ʩʝʢʫʥʜ ʚ ʦʜʥʦʤ ʯʘʩʝ?è. ɺ ʦʜʥʦʤ ʯʘʩʝ 

60 ʤʠʥʫʪ. ɺ ʢʘʞʜʦʡ ʤʠʥʫʪʝ 60 ʩʝʢʫʥʜ. ɿʥʘʯʠʪ ʚ ʦʜʥʦʤ ʯʘʩʝ 3600 ʩʝʢʫʥʜ ʠ ʦʜʥʘ ʩʝʢʫʥʜʘ ʷʚʣʷʝʪʩʷ 1/3600 

ʯʘʩʪʴʶ ʯʘʩʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ,  

1
ʢʤ

ʤ 1ʢʤ 1ʯ 1ʢʤ 3600 ʢʤ100020 = 20 20 : 20 : = 72
1ʩ 1000 3600 1000 1ʯ ʯ
ʯ

3600

= = . 

ɺʘʤ ʯʘʩʪʦ ʧʨʠʜʝʪʩʷ ʧʝʨʝʚʦʜʠʪʴ ʝʜʠʥʠʮʳ ʩʢʦʨʦʩʪʠ. ʇʦʵʪʦʤʫ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʧʝʨʝʚʦʜʘ ʫʜʦʙʥʦ ʟʘʧʦʤʥʠʪʴ 

ʩʣʝʜʫʶʱʝʝ ʩʦʦʪʥʦʰʝʥʠʝ:  

ʢʤ 1000ʤ 1ʤ 1 ʤ
1 =1 =1 =
ʯ 3600ʩ 3,6ʩ 3,6 ʩ

 

 

ʊʦ ʝʩʪʴ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʢʦʨʦʩʪʴ ʠʟ ʢʤ/ʯ ʧʝʨʝʚʝʩʪʠ ʚ ʤ/ʩ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ ʈɸɿɼɽʃʀʊʔ ʥʘ 3,6. 

ɼʣʷ ʦʙʨʘʪʥʦʛʦ ʧʝʨʝʚʦʜʘ (ʠʟ ʤ/ʩ ʚ ʢʤ/ʯ) ʥʝʦʙʭʦʜʠʤʦ ʩʢʦʨʦʩʪʴ ʚ ʤ/ʩ ʋʄʅʆɾʀʊʔ ʥʘ 3,6. 

 

ʅʝ ʩʧʝʰʠʪʝ ʧʝʨʝʚʦʜʠʪʝ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʜʘʥʥʳʭ ɺʘʤ ʚ ʟʘʜʘʯʝ ʚʝʣʠʯʠʥ ʚ ʩʠʩʪʝʤʫ ʉʀ. 

ʉʥʘʯʘʣʘ ʚʩʝʛʜʘ ʥʘʜʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʫʩʣʦʚʠʝ ʠ ʧʨʦʜʫʤʘʪʴ ʨʝʰʝʥʠʝ. ʇʦʥʠʤʘʥʠʝ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʠ ʧʝʨʝʚʦʜʘ ʧʨʠʜʝʪ ʢ ɺʘʤ ʩ ʦʧʳʪʦʤ.  

ɺ ʥʝʢʦʪʦʨʳʭ ʟʘʜʘʯʘʭ ʤʦʞʥʦ ʧʦʜʩʪʘʚʣʷʪʴ ʚʝʣʠʯʠʥʳ ʚ ʥʝʩʠʩʪʝʤʥʳʭ ʝʜʠʥʠʮʘʭ. ʅʘʧʨʠʤʝʨ, ʯʪʦʙʳ ʥʘʡʪʠ 

ʧʫʪʴ, ʢʦʪʦʨʳʭ ʧʨʦʡʜʝʪ ʧʝʰʝʭʦʜ ʜʚʠʛʘʶʱʠʡʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 5 ʢʤ/ʯ ʟʘ 2 ʯʘʩʘ, ʩʦʚʩʝʤ ʥʝ ʥʫʞʥʦ ʧʝʨʝʚʦ-

ʜʠʪʴ ʚʨʝʤʷ ʚ ʩʝʢʫʥʜʳ, ʘ ʩʢʦʨʦʩʪʴ ʚ ʤʝʪʨʳ ʚ ʩʝʢʫʥʜʫ. ʄʦʞʥʦ ʧʨʦʩʪʦ ʧʦʩʯʠʪʘʪʴ ʟʘʜʘʯʫ ʚ ʪʝʭ ʚʝʣʠʯʠʥʘʭ, 

ʢʦʪʦʨʳʝ ɺʘʤ ʜʘʥʳ. ʆʪʚʝʪ, ʝʩʪʝʩʪʚʝʥʥʦ, ʚʳ ʧʦʣʫʯʠʪʝ ʚ ʢʠʣʦʤʝʪʨʘʭ, ʘ ʥʝ ʚ ʤʝʪʨʘʭ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʧʝʰʝ-

ʭʦʜ ʧʨʦʡʜʝʪ 10 ʢʠʣʦʤʝʪʨʦʚ. 

ʆʜʥʘʢʦ ʠʥʦʛʜʘ ʩʦʩʪʘʚʠʪʝʣʠ ʟʘʜʘʯ ʩʧʝʮʠʘʣʴʥʦ ʙʫʜʫʪ ʚʚʦʜʠʪʴ ʚʘʩ ʚ ʟʘʙʣʫʞʜʝʥʠʝ ʦ ʨʘʟʤʝʨʥʦʩʪʷʭ ʚʝʣʠʯʠʥ. 

ʅʘʧʨʠʤʝʨ, ʧʦʧʨʦʩʷʪ ʥʘʡʪʠ ʜʘʣʴʥʦʩʪʴ ʧʦʣʝʪʘ ʪʝʣʘ, ʙʨʦʰʝʥʥʦʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦ, ʚ ʢʠʣʦʤʝʪʨʘʭ. ʀ ʩʧʝʮʠ-

ʘʣʴʥʦ ʚ ʫʩʣʦʚʠʠ ʟʘʜʘʯʠ ʫʢʘʞʫʪ, ʯʪʦ ʪʝʣʦ ʧʘʜʘʣʦ ʩ ʚʳʩʦʪʳ 8 ʢʠʣʦʤʝʪʨʦʚ ʠ ʥʘʯʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʫ ʪʝʙʷ ʙʳ-

ʣʘ ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʠ ʨʘʚʥʘ 250 ʢʤ/ʯ. ʄʥʦʛʠʝ ʘʙʠʪʫʨʠʝʥʪʳ ʟʘʧʠʩʳʚʘʶʪ ʧʨʘʚʠʣʴʥʫʶ ʬʦʨʤʫʣʫ ʜʣʷ ʜʘʣʴʥʦ-

ʩʪʠ ʧʦʣʝʪʘ ʪʝʣʘ, ʧʦʜʩʪʘʚʣʷʶʪ ʚ ʥʝʝ ʜʘʥʥʳʝ ʟʘʜʘʯʠ ʠ ʧʦʣʫʯʘʶʪé ʥʝʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ. ʇʦʯʝʤʫ? ɼʝʣʦ ʚ 

ʪʦʤ, ʯʪʦ ʚ ʬʦʨʤʫʣʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ, ʢʦʪʦʨʦʝ ʠʤʝʝʪ ʨʘʟʤʝʨʥʦʩʪʴ ʤ/ʩ2, ʪʦ 

ʝʩʪʴ ʢʦʪʦʨʦʝ ʠʤʝʝʪ ʨʘʟʤʝʨʥʦʩʪʴ ʦʩʥʦʚʥʳʭ ʚʝʣʠʯʠʥ ʩʠʩʪʝʤʳ ʉʀ. ɸ ʤʳ ʚ ʢʘʢʠʭ ʝʜʠʥʠʮʘʭ ʧʦʜʩʪʘʚʣʷʝʤ 

ʜʘʥʥʳʝ? ʇʨʘʚʠʣʴʥʦ, ʚ ʥʝʩʠʩʪʝʤʥʳʭ. ʇʦʵʪʦʤʫ ʝʩʣʠ ʚʳ ʥʝ ʫʚʝʨʝʥʳ, ʪʦ ʧʝʨʝʚʦʜʠʪʝ ʚʩʝʛʜʘ ʚʩʝ ʚʝʣʠʯʠʥʳ ʚ 

ʩʠʩʪʝʤʫ ʉʀ.  

ɺʘʞʥʦ ʪʘʢ ʞʝ ʟʥʘʪʴ ʟʥʘʯʝʥʠʷ ʢʨʘʪʥʳʭ ʠ ʜʦʣʴʥʳʭ ʧʨʠʩʪʘʚʦʢ. ʀʭ ʥʝ ʥʘʜʦ ʫʯʠʪʴ ʥʘʠʟʫʩʪʴ. ʆʥʠ ʙʫʜʫʪ ɺʘʤ 

ʜʘʥʳ ʥʘ ʪʝʩʪʠʨʦʚʘʥʠʠ. ʆʜʥʘʢʦ ʟʥʘʥʠʝ ʦʩʥʦʚʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʩʫʱʝʩʪʚʝʥʥʦ ʩʵʢʦʥʦʤʠʪ ɺʘʤ ʚʨʝʤʷ. 

ʂʈɸʊʅʓɽ ɼʆʃʔʅʓɽ 

ʧʨʠʩʪʘʚʢʘ ʦʙʦʟʥʘʯʝʥʠʝ ʤʥʦʞʠʪʝʣʴ ʧʨʠʩʪʘʚʢʘ ʦʙʦʟʥʘʯʝʥʠʝ ʤʥʦʞʠʪʝʣʴ 

ʛʠʛʘ ɻ 109 ʥʘʥʦ ʥ 10ï9 

ʤʝʛʘ ʄ 106 ʤʠʢʨʦ ʤʢ 10ï6 

ʢʠʣʦ ʢ 103 ʤʠʣʣʠ ʤ 10ï3 

ʛʝʢʪʦ ʛ 102 ʩʘʥʪʠ ʩ 10ï2 

ʜʝʢʘ ʜʘ 101 ʜʝʮʠ ʜ 10ï1 
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ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʝʨʝʚʦʜ ʦʜʥʠʭ ʚʝʣʠʯʠʥ ʚ ʜʨʫʛʠʝ ʜʘʚʘʣʩʷ ʚʘʤ ʣʝʛʢʦ, ʥʝʦʙʭʦʜʠʤʦ ʫʤʝʪʴ ʩʦʚʝʨʰʘʪʴ ʜʝʡ-

ʩʪʚʠʷ ʩʦ ʩʪʝʧʝʥʷʤʠ. 

¶ ʇʨʠ ʫʤʥʦʞʝʥʠʠ ʩʪʝʧʝʥʝʡ ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʦʩʥʦʚʘʥʠʷʤʠ ʧʦʢʘʟʘʪʝʣʠ ʩʪʝʧʝʥʝʡ ʩʢʣʘʜʳʚʘʶʪʩʷ:  

aman=am+n ʠʣʠ amaïn=amïn 

ʇʈʀʄɽʈ. 21029= 210+9= 219,        4104ï9= 410ï9= 41=4,       10.10ï3= 101.10ï3 = 101ï3 = 10ï2 

 

¶ ʇʨʠ ʜʝʣʝʥʠʠ ʩʪʝʧʝʥʝʡ ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʦʩʥʦʚʘʥʠ̫ʤʠ ʧʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʠ ʜʝʣʠʪʝʣʷ ʚʳʯʠʪʘʝʪʩʷ 

ʠʟ ʧʦʢʘʟʘʪʝʣʷ ʩʪʝʧʝʥʠ ʜʝʣʠʤʦʛʦ:  

( )
ʠʣʠ .

m m
m nm n m n

n n

a a
a a a

a a

- -- +

-
= = =  

ʇʈʀʄɽʈ.   
5

5 3 2

3

3
3 3 9

3

-= = =,    
( )

7
7 2 7 2 9

2

10
10 10 10

10

- - +

-
= = = ,     

( )
1

1 3 1 3 4

3 3

5 5
5 5 5

5 5

- - +

- -
= = = = 

 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨʳ ʧʝʨʝʚʦʜʘ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ ʠʟ ʚʥʝʩʠʩʪʝʤʥʳʭ ʚ ʉʀ.  

ɺʘʤ ʚʘʞʥʦ ʨʘʟʦʙʨʘʪʴʩʷ ʠ ʧʦʥʷʪʴ ʘʣʛʦʨʠʪʤ ʧʝʨʝʚʦʜʘ, ʘ ʥʝ ʚʳʫʯʠʪʴ ʥʘʠʟʫʩʪʴ ʦʩʥʦʚʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ!!! 

ʇʈʀʄɽʈ. ʇʝʨʝʚʝʜʠʪʝ 250 ʩʤ2 ʚ ʤ2. 

ʇʨʦ ʯʠʩʣʦ 250 ʤʳ ʚʨʝʤʝʥʥʦ ʟʘʙʳʚʘʝʤ ʠ ʙʫʜʝʤ ʨʘʙʦʪʘʪ ɹʩ ʩʤ2. ʅʘʤ ʥʘʜʦ ʧʝʨʝʚʝʩʪʠ 1 ʩʤ2 ʚ ʤ2. ʉʘʥʪʠʤʝʪʨ 

ʢʚʘʜʨʘʪʥʳʡ ʝʩʪʴ ʥʝ ʯʪʦ ʠʥʦʝ ʢʘʢ ʩʘʥʪʠʤʝʪʨ ʫʤʥʦʞʝʥʥʳʡ ʥʘ ʩʘʥʪʠʤʝʪʨ. ʊʘʢ ʠ ʟʘʧʠʰʝʤ 

1 ʩʤ2 = 1 ʩʤ Ŀ 1 ʩʤ 

ʊʝʧʝʨʴ ʧʦʨʘʙʦʪʘʝʤ ʩ ʩʘʥʪʠʤʝʪʨʦʤ. ʉʘʥʪʠʤʝʪʨ ʵʪʦ ʩʦʪʘʷ ʯʘʩʪʴ ʤʝʪʨʘ. ɽʩʣʠ ʫ ɺʘʩ ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ ʩ 

ʦʧʨʝʜʝʣʝʥʠʝʤ ʜʦʣʴʥʦʩʪʠ ʚʝʣʠʯʠʥʳ, ʪʦ ʥʘʜʦ çʧʝʨʝʚʝʨʥʫʪʴè ʟʘʜʘʯʫ ʠ ʚʩʧʦʤʥʠʪʴ, ʩʢʦʣʴʢʦ ʚ ʤʝʪʨʝ ʩʘʥʪʠ-

ʤʝʪʨʦʚ. ɺ ʤʝʪʨʝ 100 ʩʘʥʪʠʤʝʪʨʦʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 1 ʩʘʥʪʠʤʝʪʨ ð ʵʪʦ ʩʦʪʘʷ ʯʘʩʪʴ ʤʝʪʨʘ. ʊʘʢ ʠ ʟʘʧʠʰʝʤ 

1
1ʩʤ ʤ 0,01ʤ

100
= =  

ʏʘʩʪʦ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʫ ʘʙʠʪʫʨʠʝʥʪʦʚ ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʩ ʪʘʢʠʤʠ ʚʦʪ çʥʝʫʜʦʙ-

ʥʳʤʠè ʯʠʩʣʘʤʠ. ʆʩʪʘʥʦʚʠʤʩʷ ʥʘ ʪʘʢʠʭ ʯʠʩʣʘʭ ʧʦʜʨʦʙʥʝʡ. ɺ ʥʘʰʝʤ ʧʨʠʤʝʨʝ ʫ ʥʘʩ ʯʠʩʣʦ 0,01. ʇʦʣʫʯʠʤ 

2

2

1 1
0,01 10

100 10

-= = =  

ɸ ʯʪʦ ʜʝʣʘʪʴ, ʝʩʣʠ ʫ ʥʘʩ ʯʠʩʣʦ 0,00435? ʊʫʪ ʪʦʞʝ ʥʝ ʩʣʦʞʥʦ. ʉʦʩʯʠʪʘʝʤ ʢʦʣʠʯʝʩʪʚʦ ʯʠʩʝʣ ʦʪ ʟʘʧ̫ʪʦʡ ʜʦ 

ʧʦʩʣʝʜʥʝʛʦ ʯʠʩʣʘ (ʪʦ ʝʩʪʴ ʜʦ 5; ʩʣʝʚʘ ʥʘʧʨʘʚʦ). ʏʠʩʝʣ ʙʫʜʝʪ ʧʷʪʴ: 0, 0, 4, 3 ʠ 5. ɸ ʪʝʧʝʨʴ ʜʝʣʘʝʤ ʦʜʥʦ 

ʭʠʪʨʦʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ï ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʤʥʦʞʘʝʤ ʜʘʥʥʦʝ ʯʠʩʣʦ ʥʘ 105 ʠ 10ï5. ʊʘʢʠʤ ʫʤʥʦʞʝ-

ʥʠʝʤ ʤʳ ʥʠʯʝʛʦ ʥʝ ʠʟʤʝʥʠʤ, ʚʝʜʴ 105 Ŀ 10ï5 = 100
 = 1. ʇʦʣʫʯʠʤ 

( )5 5 5 5 50,00435 0,00435 10 10 0,00435 10 10 435 10- - -= Ö Ö = Ö Ö = Ö 

ɺʦʪ ʪʝʧʝʨʴ ʥʘʰʝ ʯʠʩʣʦ ʧʨʠʥʷʣʦ ʫʜʦʙʥʳʡ ʜʣʷ ʨʘʩʯʝʪʦʚ ʚʠʜ. 

ʉʜʝʣʘʝʤ ʚʘʞʥʳʡ ʚʳʚʦʜ. ɽʩʣʠ ʤʳ ʭʦʪʠʤ çʫʚʝʣʠʯʠʪʴè (ʦʙʷʟʘʪʝʣʴʥʦ ʚ ʢʘʚʳʯʢʘʭ, ʚʝʜʴ ʤʳ ʤʝʥʷʝʤ ʪʦʣʴʢʦ 

ʚʥʝʰʥʠʡ ʚʠʜ ʯʠʩʣʘ, ʥʦ ʥʝ ʝʛʦ ʟʥʘʯʝʥʠʝ) ʯʠʩʣʦ (ʠʟ ʯʠʩʣʘ 0,00435 ʩʜʝʣʘʣʠ 435), ʪʦ ʤʳ ʜʦʣʞʥʳ ʜʘʥʥʦʝ 

ʯʠʩʣʦ ʫʤʥʦʞʠʪʴ ʥʘ 10 ʚ ʩʪʝʧʝʥʠ, ʨʘʚʥʦʡ ʢʦʣʠʯʝʩʪʚʫ ʟʥʘʢʦʚ, ʥʘ ʢʦʪʦʨʦʝ ʤʳ ʯʠʩʣʦ çʫʚʝʣʠʯʠʣʠè. ʇʨʠ 

ʵʪʦʤ ʩʪʝʧʝʥʴ ʜʦʣʞʥʘ ʙʳʪʴ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʟʥʘʢʦʤ. ʊʦ ʝʩʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʜʦʣʞʥʦ ʚʳʟʚʘʪʴ 

ʦʪʨʠʮʘʪʝʣʴʥʦʝ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʤʳ çʫʚʝʣʠʯʠʣʠè ʥʘ 5 ʟʥʘʢʦʚ (ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ), ʧʦʵʪʦʤʫ ʠ ʜʦʤ-

ʥʦʞʠʣʠ ʥʘ 10ï5 (ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ).  

ɺʝʨʥʦʝ ʠ ʦʙʨʘʪʥʦʝ ʧʨʘʚʠʣʦ. ɽʩʣʠ ʤʳ ʭʦʪʠʤ çʫʤʝʥʴʰʠʪʴè ʯʠʩʣʦ (ʥʘʧʨʠʤʝʨ, ʯʠʩʣʦ 134000), ʪʦ ʤʳ 

ʜʦʣʞʥʳ ʯʠʩʣʦ ʫʤʥʦʞʠʪʴ ʥʘ 10 ʚ ʩʪʝʧʝʥʠ, ʨʘʚʥʦʡ ʢʦʣʠʯʝʩʪʚʫ ʟʥʘʢʦʚ, ʥʘ ʢʦʪʦʨʦʝ ʤʳ ʯʠʩʣʦ çʫʤʝʥʴʰʠ-

ʣʠè. ʇʨʠ ʵʪʦʤ ʩʪʝʧʝʥʴ ʜʦʣʞʥʘ ʙʳʪʴ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʟʥʘʢʦʤ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʤʳ çʫʤʝʥʴʰʘʝʤè ʥʘ 3 

ʟʥʘʢʘ, ʧʦʵʪʦʤʫ ʠ ʜʦʤʥʦʞʘʝʤ ʥʘ 103. ʇʦʣʫʯʠʤ  

134000 = 134Ŀ103 ʠʣʠ 134000 = 134Ŀ1000 = 134Ŀ103 

 

ʕʪʦ ʦʯʝʥʴ ʚʘʞʥʳʝ ʧʨʘʚʠʣʘ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʚʘʤ ʚ ʨʘʩʯʝʪʝ ʙʦʣʴh ʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʟʘʜʘʯ!!! 

ɽʩʣʠ ʥʝ ʤʦʞʝʪʝ ʠʭ ʧʦʥʷʪʴ, ʪʦ ʚʳʫʯʠʪʝ ʠʭ ʥʘʠʟʫʩʪʴ!!! 

 

ɺʦʟʚʨʘʱʘʝʤʩʷ ʢ ʥʘʰʝʤʫ ʧʨʠʤʝʨʫ. ʄʳ ʧʦʣʫʯʠʣʠ, ʯʪʦ 1 ʩʤ = 10ï2 ʤ. ʆʜʥʘʢʦ ʫ ʥʘʩ ʩʤ2. ʉʣʝʜʦʚʘʪʝʣʴʥʦ 

1 ʩʤ2 = 1 ʩʤĿ1 ʩʤ = 10ï2 ʤ Ŀ10ï2 ʤ = 10ï4 ʤ2 

ʀ ʪʦʣʴʢʦ ʪʝʧʝʨʴ ʚʩʧʦʤʠʥʘʝʤ ʧʨʦ ʯʠʩʣʦ 250. ʇʦʣʫʯʘʝʤ 

250 ʩʤ2 = 250Ŀ10ï4 ʤ2 = 25Ŀ10Ŀ10ï4 ʤ2 = 25Ŀ101Ŀ10ï4 ʤ2 = 25Ŀ10ï3 ʤ2 

ʀ ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ. ɺʥʠʤʘʪʝʣʴʥʦ ʨʘʟʙʝʨʠʪʝ ʠʭ!!! 
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0,15 ʩʤ2 = 15Ŀ10ï2 ʩʤĿʩʤ = 15Ŀ10ï2Ŀ10ï2 ʤĿ10ï2 ʤ = 15Ŀ10ï6 ʤ2 

 

50 ʤʤ2 = 5Ŀ101ĿʤʤĿʤʤ = 5Ŀ101Ŀ10ï3 ʤĿ10ï3 ʤ = 5Ŀ10ï5 ʤ2 

 

10 ʩʤ3 = 10 ʩʤĿʩʤĿʩʤ = 10Ŀ10ï2 ʤĿ10ï2 ʤĿ10ï2 ʤ = 10Ŀ10ï6 ʤ3 = 10ï5 ʤ3 

 

5 ʣ = 5 ʜʤ3 = 5 ʜʤĿʜʤĿʜʤ = 5Ŀ10ï1 ʤĿ10ï1 ʤĿ10ï1 ʤ = 5Ŀ10ï3 ʤ3 

 

10 ʢʤ2 = 10 ʢʤĿʢʤ = 10Ŀ1000 ʤĿ1000 ʤ = 10Ŀ103 ʤĿ103 ʤ =10Ŀ106 ʤ2 = 107 ʤ2 

 

5 ʢʤ3 = 5 ʢʤĿʢʤĿʢʤ = 5Ŀ1000 ʤĿ1000 ʤĿ1000 ʤ = 5Ŀ103 ʤĿ103 ʤĿ103 ʤ =5Ŀ109 ʤ3 

 

ɽʩʣʠ ʚ ʟʘʜʘʯʝ ʫʢʘʟʘʥʦ ʥʝʩʢʦʣʴʢʦ ʦʜʠʥʘʢʦʚʳʭ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ, ʥʦ ʚʳʨʘʞʝʥʥʳʭ ʚ ʨʘʟʥʳʭ ʝʜʠʥʠʮʘʭ 

ʠʟʤʝʨʝʥʠʷ (ʥʘʧʨʠʤʝʨ, 30 ʤʤ ʠ 2 ʩʤ), ʪʦ ʥʘʜʦ ʠʭ ʧʨʠʚʝʩʪʠ ʢ ʦʜʥʦʡ ʦʙʱʝʡ ʝʜʠʥʠʮʝ ʠʟʤʝʨʝʥʠʷ. ʀ ʥʝ ʦʙʷ-

ʟʘʪʝʣʴʥʦ ʵʪʦʡ ʝʜʠʥʠʮʝʡ ʜʦʣʞʝʥ ʙʳʪʴ ʤʝʪʨ. ʅʘʧʨʠʤʝʨ, 30 ʤʤ ʤʦʞʥʦ ʧʝʨʝʚʝʩʪʠ ʚ ʩʘʥʪʠʤʝʪʨʳ: 

30 ʤʤ = 3 ʩʤ. ʂ ʢʘʢʦʡ ʝʜʠʥʠʮʳ ʥʘʜʦ ʙʫʜʝʪ ʧʨʠʚʦʜʠʪʴ ʟʘʚʠʩʠʪ ʦʪ ʫʩʣʦʚʠʷ ʟʘʜʘʯʠ. 

ɿʘʧʦʤʥʠʪʝ, ʯʪʦ ʚ ʬʠʟʠʢʝ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʜʚʦʡʥʳʭ ʧʨʠʩʪʘʚʦʢ. ʅʘʧʨʠʤʝʨ, ʤʢʛ ï ʵʪʦ ʤʠʢʨʦ-

ʛʨʘʤʤ, ʘ ʥʝ ʤʠʣʣʠʢʠʣʦʛʨʘʤʤ. ɽʩʣʠ ʩʦʤʥʝʚʘʝʪʝʩʴ, ʚ ʢʘʢʫʶ ʝʜʠʥʠʮʫ ʥʘʜʦ ʧʝʨʝʚʦʜʠʪʴ, ï ʧʝʨʝʚʦ-

ʜʠʪʝ ʩ ʦʩʥʦʚʥʫʶ ʝʜʠʥʠʮʫ ʩʠʩʪʝʤʳ ʉʀ. ʋʯʪʠʪʝ, ʯʪʦ ʧʨʠ ʩʣʦʞʝʥʠʠ ʠ ʚʳʯʠʪʘʥʠʠ ʚʝʣʠʯʠʥ ɺʳ 

ʤʦʞʝʪʝ ʦʧʝʨʠʨʦʚʘʪʴ ʪʦʣʴʢʦ ʚʝʣʠʯʠʥʘʤʠ ʦʜʠʥʘʢʦʚʦʡ ʨʘʟʤʝʨʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʢʠʣʦʛʨʘʤʤʳ 

ʤʦʞʥʦ ʩʢʣʘʜʳʚʘʪʴ ʪʦʣʴʢʦ ʩ ʢʠʣʦʛʨʘʤʤʘʤʠ, ʠʟ ʩʘʥʪʠʤʝʪʨʦʚ ʤʦʞʥʦ ʚʳʯʠʪʘʪʴ ʪʦʣʴʢʦ ʩʘʥʪʠʤʝʪʨʳ. 

 

ʏʘʩʪʦ ʚ ʟʘʜʘʯʘʭ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʬʠʟʠʯʝʩʢʠʤʠ ʚʝʣʠʯʠʥʘʤʠ ʙʫʜʫʪ ʜʘʥʳ ʚ ʧʨʦʮʝʥʪʘʭ. ʇʦʵʪʦʤʫ ʦʯʝʥʴ 

ʚʘʞʥʦ ʫʤʝʪʴ ʨʘʙʦʪʘʪʴ ʩ ʥʠʤʠ. ʇʨʦʮʝʥʪʦʤ (ʣʘʪ. pro centum ï ʩ ʩʦʪʥʠ) ʥʘʟʳʚʘʝʪʩʷ ʩʦʪʘʷ ʯʘʩʪʴ ʮʝʣʦʛʦ. 1 % 

ʵʪʦ ʩʦʪʘʷ ʯʘʩʪʴ ʯʠʩʣʘ. ʅʘʧʨʠʤʝʨ, 2 % ʦʪ ʯʠʩʣʘ 25 ʥʘʭʦʜʠʪʩʷ ʢʘʢ  

2%
25 0,5

100%
Ö = . 

ʆʜʥʘʢʦ ʤʦʞʥʦ ʠ ʧʦïʜʨʫʛʦʤʫ. ʉʥʘʯʘʣʘ ʥʘʭʦʜʠʤ ʩʢʦʣʴʢʦ ʩʦʩʪʘʚʣʷʝʪ ʦʜʠʥ ʧʨʦʮʝʥʪ ʦʪ 25 ʠ ʧʦʪʦʤ ʫʤʥʦ-

ʞʘʝʤ ʵʪʦ ʟʥʘʯʝʥʠʝ ʥʘ 2 ʧʨʦʮʝʥʪʘ 

25
2% 0,5

100%
Ö =  

ɽʩʪʴ ʠ ʪʨʝʪʠʡ ʩʧʦʩʦʙ. ʉʦʩʪʘʚʠʤ ʧʨʦʧʦʨʮʠʶ ʠ ʨʝʰʠʤ ʝʝ 
25 100 % 25 2 %

2 % 100 %
x

x

- Ö
Ý =

-
 

ʂʦʥʝʯʥʳʡ ʦʪʚʝʪ ʥʠʢʦʛʜʘ ʥʝ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʩʧʦʩʦʙʘ ʨʝʰʝʥʠʷ. ʂʘʢʠʝ ʨʘʩʩʫʞʜʝʥʠʷ ʚʘʤ ʙʦʣʝʝ ʧʦʥ̫ ʪʥʳ, 

ʪʘʢʠʝ ʠ ʠʩʧʦʣʴʟʫʡʪʝ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ. ʅʘ ʤʦʡ ʚʟʛʣʷʜ ʚʘʨʠʘʥʪ ʩ ʧʨʦʧʦʨʮʠʝʡ ʩʘʤʡr ʧʨʦʩʪʦʡ. 

ʆʯʝʥʴ ʯʘʩʪʦ ʚ ʟʘʜʘʯʘʭ ʩʚʷʟʴ ʤʝʞʜʫ ʥʘʯʘʣʴʥʳʤ ʠ ʢʦʥʝʯʥʳʤ ʟʥʘʯʝʥʠʷʤʠ ʬʠʟʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʳ ʟʘʜʘʶʪ 

ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʮʝʥʪʦʚ. ɽʩʣʠ ʬʠʟʠʯʝʩʢʘʷ ʚʝʣʠʯʠʥʘ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 20 %, ʪʦ  

2 1 1 1 1 1

20 %
0,2 1,2

100 %
x x x x x x= + = + = Ö, ʪʦ ʝʩʪʴ ʚʝʣʠʯʠʥʘ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 1,2 ʨʘʟʘ. 

ʊʦ ʝʩʪʴ 10,2x  ʩʦʩʪʘʚʣʷʝʪ 20% ʦʪ ʥʘʯʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʳ. 

ɽʩʣʠ ʬʠʟʠʯʝʩʢʘʷ ʚʝʣʠʯʠʥʘ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 30 %, ʪʦ  

2 1 1 1 1 1

30 %
0,3 0,7

100 %
x x x x x x= - = - = Ö, ʪʦ ʝʩʪʴ ʦʩʪʘʣʦʩʴ 70% ʦʪ 100% ʥʘʯʘʣʴʥʳʭ. 

ʋʚʝʣʠʯʝʥʠʝ ʚʝʣʠʯʠʥʳ ʥʘ 100 % ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʥʘ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 2 ʨʘʟʘ  

2 1 1 1 1 1

100 %
2

100 %
x x x x x x= + = + =. 

ʋʚʝʣʠʯʝʥʠʝ ʚʝʣʠʯʠʥʳ ʥʘ 300 % ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʥʘ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 4 ʨʘʟʘ  

2 1 1 1 1 1

300 %
3 4

100 %
x x x x x x= + = + =. 

ɺʘʤ ʤʦʛʫʪ ʙʳʪ ɹʧʨʝʜʣʦʞʝʥʳ ʠ ʦʙʨʘʪʥʳʝ ʟʘʜʘʯʠ. ʅʘʧʨʠʤʝʨ, ʚ ʧʨʦʮʝʩʩʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʚʳ ʥʘʰʣʠ, ʯʪʦ 

ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʟʘ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 2,5 ʨʘʟʘ: 2 12,5T T= . ɺʘʩ ʤʦʛʫʪ ʧʦʧʨʦʩʠʪʴ ʫʢʘʟʘʪʴ ʥʘ ʢʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʦʮʝʥʪʦʚ ʧʨʦʠʟʦʰʣʦ ʫʚʝʣʠʯʝʥʠʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʳ ʜʦʣʞʥʳ ʨʝh ʠʪʴ ʦʙʨʘʪʥʫʶ ʟʘʜʘʯʫ  

ď 



 

6 

2 1 1 1 1 1

150%
2,5 1,5

100%
T T T T T T= = + = +  

ɿʥʘʯʠʪ ʪʝʤʧʝʨʘʪʫʨʘ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 150 %. ɽʱʝ ʚʦʟʤʦʞʝʥ ʠ ʜʨʫʛʦʡ ʚʘʨʠʘʥʪ. ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʚʳ 

ʧʦʣʫʯʠʣʠ, ʯʪʦ ʢʦʥʝʯʥʦʝ ʜʘʚʣʝʥʠʝ ʛʘʟʘ ʠ ʝʛʦ ʥʘʯʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʩʚʷʟʘʥʳ ʩʦʦʪʥʦʰʝʥʠʝʤ 
2 10,4p p= . ʀʟ 

ʵʪʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʩʣʝʜʫʝʪ 

2 1 1 1 1 1

60 %
0,4 0,6

100 %
p p p p p p= = - = -  

ʊʦ ʝʩʪʴ ʜʘʚʣʝʥʠʝ ʫʧʘʣʦ ʥʘ 60%. ɽʩʪʴ ʠ ʜʨʫʛʦʡ ʩʧʦʩʦʙ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ. ʊʘʢ ʢʘʢ 
2 10,4p p= , ʪʦ ʤʳ 

ʜʝʣʘʝʤ ʚʳʚʦʜ, ʯʪʦ ʫ ʥʘʩ ʦʩʪʘʣʦʩʴ 40% ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʛʘʟʘ. ʉʣʝʜʦʚʘʪʝʣɹʥʦ, ʜʘʚʣʝʥʠʝ 

ʫʤʝʥʴʰʠʣʦʩʴ ʥʘ 60%. 

ɿʘʧʦʤʥʠʪʝ! ɽʩʣʠ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʚʘʩ ʧʨʦʩʷʪ ʥʘʡʪʠ ʠʟʤʝʥʝʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʳ (ʥʝ ʚʘʞʥʦ ʚʦ 

ʩʢʦʣʴʢʦ ʨʘʟ ʠʣʠ ʥʘ ʩʢʦʣʴʢʦ ʧʨʦʮʝʥʪʦʚ), ʪʦ ʚʳ ʚʩʝʛʜʘ ʜʦʣʞʥʳ ʙʫʜʝʪʝ ʥʘʭʦʜʠʪʴ ʦʪʥʦʰʝʥʠʝ ʢʦʥʝʯʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʳ, ʢ ʝʝ ʥʘʯʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ ʠ ʥʠʢʦʛʜʘ ʥʘʦʙʦʨʦʪ!  

 

ʊʝʩʪ 1.01.01 

1. ʋʢʘʞʠʪʝ ʧʨʘʚʠʣʴʥʳʡ ʧʝʨʝʚʦʜ: 0,05 ʤʤ = 

1. 5.10ï3 ʤ   2. 5.10ï5 ʤ   3. 5.10ï1 ʤ   4. 0,05 ʤ   

2. ʋʢʘʞʠʪʝ ʧʨʘʚʠʣʴʥʳʡ ʧʝʨʝʚʦʜ: 0,5 ʢʤ = 

1. 500 ʤ  2. 0,5.10ï3 ʤ   3. 5.103 ʤ  4. 5.104 ʤ   

3. ʋʢʘʞʠʪʝ ʧʨʘʚʠʣʴʥʳʡ ʧʝʨʝʚʦʜ: 2,25 ʤʤ2 = 

1. 2,25.10ï3 ʤ2   2. 225.10ï6 ʤ2    

3. 225.10ï8 ʤ2    4. 2,25.10ï8 ʤ2 

4. ʋʢʘʞʠʪʝ ʧʨʘʚʠʣʴʥʳʡ ʧʝʨʝʚʦʜ: 5,1.102 ʢʤ2 = 

1. 51.106 ʢʤ2   2. 5,1.106 ʤ2    

3. 5,1.107 ʤ2    4. 51.107 ʤ2 

5. ʋʢʘʞʠʪʝ ʧʨʘʚʠʣʴʥʳʡ ʧʝʨʝʚʦʜ: 25.10ï2 ʜʤ2 = 

1. 25.104 ʤ2     2. 25.10ï6 ʤ2   

3. 2,5.10ï4 ʤ2   4. 25.10ï4 ʤ2 

6. ʋʢʘʞʠʪʝ ʧʨʘʚʠʣʴʥʳʡ ʧʝʨʝʚʦʜ: 75,4 ʄʤ = 

1. 75 400 ʤ      2. 75 400 000 ʤ 

3. 754 000 ʤ   4.  754 000 000 ʤ 

7. ʋʢʘʞʠʪʝ ʧʨʘʚʠʣʴʥʳʡ ʧʝʨʝʚʦʜ: 0,33 ʥʤ = 

1. 33.10ï9  ʤ   2. 0,33.10ï11 ʤ   

3. 33.10ï11 ʤ  4.  3,3.10ï9 ʤ 

8. ʋʢʘʞʠʪʝ ʧʨʘʚʠʣʴʥʳʡ ʧʝʨʝʚʦʜ: 0,035 ʄʤ = 

1. 35.103 ʤ   2.  3500 ʤ  3. 35.106 ʤ   4.  0,35.104 ʤ  

9. ʋʢʘʞʠʪʝ ʧʨʘʚʠʣʴʥʳʡ ʧʝʨʝʚʦʜ: 1200 ʥʤ = 

1.  1,2.10ï6 ʤ     2. 120.10ï6 ʤ    

3.  1200.10ï6 ʤ  4. 12.10ï9 ʤ  

10. ʋʢʘʞʠʪʝ ʧʨʘʚʠʣʴʥʳʡ ʧʝʨʝʚʦʜ: 72 ʢʤ/ʯ = 

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

11. ʋʢʘʞʠʪʝ ʧʨʘʚʠʣʴʥʳʡ ʧʝʨʝʚʦʜ: 25 ʤ/ʩ = 

1. 36 ʢʤ/ʯ    2. 54 ʢʤ/ʯ  3. 72 ʢʤ/ʯ    4. 90 ʢʤ/ʯ  

12. ʋʢʘʞʠʪʝ ʧʨʘʚʠʣʴʥʳʡ ʧʝʨʝʚʦʜ: 7200 ʤ/ʤʠʥ = 

1. 60 ʤ/ʩ    2. 120 ʤ/ʩ   3. 240 ʤ/ʩ   4. 360 ʤ/ʩ   

13. ʉʨʝʜʥʠʡ ʨʘʜʠʫʩ ɿʝʤʣʠ ʨʘʚʝʥ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 

6400 ʢʤ. ɺʳʨʘʟʠʪʴ ʵʪʦ ʨʘʩʩʪʦʷʥʠʝ ʚ ʤʝʪʨʘʭ. 

1. 6 400 000   2.  6,4  3.  64 000  4.   640 000   

14. ʉʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʚ 
ʥʘʰʝʡ ʩʪʨʘʥʝ ʨʘʚʥʘ 65 ʛʦʜʘʤ. ɺʳʨʘʟʠʪʴ ʵʪʦ 

ʚʨʝʤʷ ʚ ʯʘʩʘʭ. 

1.  23 725  2. 569 400  3.  34 164 000  4.  65 000    

15. ʂʘʢʫʶ ʩʢʦʨʦʩʪʴ (ʚ ʢʠʣʦʤʝʪʨʘʭ ʚ ʯʘʩ) ʜʦʣʞʝʥ 

ʨʘʟʚʠʚʘʪʴ ʨʝʘʢʪʠʚʥʳʡ ʩʘʤʦʣʝʪ, ʯʪʦʙʳ ʦʥʘ ʙʳʣʘ 

ʨʘʚʥʘ ʩʢʦʨʦʩʪʠ ʟʚʫʢʘ ʚ ʚʦʟʜʫʭʝ u = 340 ʤ/ʩ? 

1. 94    2. 558  3.  925  4.  1 224    

16. ʉʢʦʨʦʩʪʴ ʠʩʪʨʝʙʠʪʝʣʷ ʄʀɻï21 ʨʘʚʥʘ 

611,1ʤ/ʩ. ʄʠʨʦʚʦʡ ʨʝʢʦʨʜ ʩʢʦʨʦʩʪʠ ʧʨʠ ʩʧʫʩʢʝ 

ʥʘ ʣʳʞʘʭ ð 217,7 ʢʤ/ʯ. ɺʦ ʩʢʦʣʴʢʦ ʨʘʟ ʩʢʦ-

ʨʦʩʪʴ ʠʩʪʨʝʙʠʪʝʣʷ ʙʦʣʴʰʝ ʩʢʦʨʦʩʪʠ ʣʳʞʥʠʢʘ? 

1.  4  2.  6 3.  8  4.  10    

17. ʉʢʦʨʦʩʪʴ ʪʝʣʘ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 5 %. ɺʦ ʩʢʦʣʴʢʦ 
ʨʘʟ ʫʚʝʣʠʯʠʣʘʩʴ ʩʢʦʨʦʩʪʴ ʪʝʣʘ? 

1. 0,95   2. 1,05  3. 1,15   4.  1,55    

18. ɼʘʚʣʝʥʠʝ ʛʘʟʘ ʫʧʘʣʦ ʥʘ 0,3 %. ɺʳʨʘʟʠʪʝ ʢʦ-

ʥʝʯʥʦʝ ʜʘʚʣʝʥʠʝ ʛʘʟʘ, ʯʝʨʝʟ ʥʘʯʘʣʴʥʦʝ. 

1. p2=1,03p1   2. p2=1,003p1   

3. p2=0,997p1   4. p2=0,97p1     

19. ʎʝʥʪʨʦʩʪʨʝʤʠʪʝʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ a ʧʨʠ ʜʚʠ-

ʞʝʥʠʠ ʪʝʣʘ ʧʦ ʦʢʨʫʞʥʦʩʪʠ ʨʘʚʥʘ 
2

2

4 R
a

T

p
= . ʂʘʢ 

ʠʟʤʝʥʠʪʩʷ ʫʩʢʦʨʝʥʠʝ, ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʧʝʨʠʦʜʘ 

ʦʙʨʘʱʝʥʠʷ ʊ ʚ ʜʚʘ ʨʘʟʘ? 

1. ʋʚʝʣʠʯʠʪʩʷ ʚ 4 ʨʘʟʘ    2. ʋʚʝʣʠʯʠʪʩʷ ʚ 2 ʨʘʟʘ   

3. ʋʤʝʥʴʰʠʪʩʷ ʚ 4 ʨʘʟʘ   4. ʋʤʝʥʴʰʠʪʩʷ ʚ 2 ʨʘʟʘ     

20. ʊʦʨʤʦʟʥʦʡ ʧʫʪʴ ʘʚʪʦʤʦʙʠʣʷ S ʤʦʞʥʦ ʥʘʡʪʠ, 

ʟʥʘʷ ʥʘʯʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ 0u  ʠ 

ʫʩʢʦʨʝʥʠʝ ʪʦʨʤʦʞʝʥʠʷ a: 
2

0

2
S

a

u
= . ʅʘ ʩʢʦʣʴʢʦ 

ʧʨʦʮʝʥʪʦʚ ʚʳʨʘʩʪʝʪ ʪʦʨʤʦʟʥʦʡ ʧʫʪʴ, ʝʩʣʠ 

ʥʘʯʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ ʚʳʨʘʩʪʝʪ ʥʘ 

50%? 

1. 50 %    2. 75 %  3. 100 %    4. 125 %  

 
1 2 3 4 5 6 7 8 9 10 

2 1 3 4 4 2 3 1 1 4 

11 12 13 14 15 16 17 18 19 20 

4 2 1 2 4 4 2 3 3 4 
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ʊʝʩʪ 1.01.02 

1. ʋʢʘʞʠʪʝ ʧʨʘʚʠʣʴʥʳʡ ʧʝʨʝʚʦʜ: 0,21 ʤʤ =  

1. 2,1Å10ï3 ʤ   2. 2,1Å10ï4 ʤ  

3. 2,1Å10ï5 ʤ   4. 2,1Å10ï6 ʤ  

2. ʋʢʘʞʠʪʝ ʧʨʘʚʠʣʴʥʳʡ ʧʝʨʝʚʦʜ: 0,5Å103 ʣ = 

1. 5 ʤ3               2. 5Å10ï1 ʤ3 

3. 5Å10ï2 ʤ3   4. 5Å10ï3 ʤ3 

3. ʋʢʘʞʠʪʝ ʧʨʘʚʠʣʴʥʳʡ ʧʝʨʝʚʦʜ: 46,5 ʄʤ =  

1. 4,65Å106 ʤ   2. 4,65Å107 ʤ  

3. 4,65Å108 ʤ   4. 4,65Å109 ʤ 

4. ʋʢʘʞʠʪʝ ʧʨʘʚʠʣʴʥʳʡ ʧʝʨʝʚʦʜ: 0,023 ɻʤ = 

1. 2,3Å106 ʤ   2. 2,3Å107 ʤ 

3. 2,3Å108 ʤ   4. 2,3Å109 ʤ 

5. ʋʢʘʞʠʪʝ ʧʨʘʚʠʣʴʥʳʡ ʧʝʨʝʚʦʜ: 0,5 ʤʢʤ = 

1. 5Å10ï4 ʤ   2. 5Å10ï5 ʤ 

3. 5Å10ï6 ʤ   4. 5Å10ï7 ʤ 

6. ʋʢʘʞʠʪʝ ʧʨʘʚʠʣʴʥʳʡ ʧʝʨʝʚʦʜ: 41,6 ɻʤ = 

1. 4,16Å107 ʤ   2. 4,16Å108 ʤ 

3. 4,16Å109 ʤ   4. 4,16Å1010 ʤ 

7. ʋʢʘʞʠʪʝ ʧʨʘʚʠʣʴʥʳʡ ʧʝʨʝʚʦʜ: 0,09 ʥʤ =  

1. 9Å10ï9 ʤ    2. 9Å10ï10 ʤ  

3. 9Å10ï11 ʤ  4. 9Å10ï12 ʤ 

1 2 3 4 5 6 7 

2 2 2 2 4 4 3 
 

 

 

1.02. ʉʢʘʣʷʨʥʳʝ ʠ ʚʝʢʪʦʨʥʳʝ ʚʝʣʠʯʠʥʳ 
ʄʥʦʛʠʝ ʬʠʟʠʯʝʩʢʠʝ ʚʝʣʠʯʠʥʳ (ʩʢʦʨʦʩʪʴ ʠ ʫʩʢʦʨʝʥʠʝ ʪʝʣʘ; ʩʠʣʘ, ʧʨʠʣʦʞʝʥʥʘʷ ʢ ʪʝʣʫ; ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʠ 

ʤʘʛʥʠʪʥʳʝ ʧʦʣʷ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ) ʥʝʩʫʪ ʚ ʩʝʙʝ ʠʥʬʦʨʤʘʮʠʶ ʥʝ ʪʦʣʴʢʦ ʦ ʯʠʩʣʝʥʥʦʤ ʟʥʘʯʝʥʠʠ ʬʠʟʠʯʝ-

ʩʢʦʡ ʚʝʣʠʯʠʥʳ, ʥʦ ʠ ʦ ʥʘʧʨʘʚʣʝʥʠʠ (ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ) ʬʠʟʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʳ. ɿʘʯʝʤ ʥʘʤ ʥʝʦʙʭʦʜʠʤʦ 

ʟʥʘʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʳ? ɼʘʚʘʡʪʝ ʨʝʰʠʤ ʧʨʦʩʪʫʶ ʟʘʜʘʯʫ.  

ʏʝʣʦʚʝʢ ʥʘʭʦʜʠʪʩ ̫ʚ ʮʝʥʪʨʝ ʄʠʥʩʢʘ (ʦʢʦʣʦ ʥʫʣʝʚʦʛʦ ʢʠʣʦʤʝʪʨʘ, ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʦʞʝʥ ʚʦʟʣʝ ʜʚʦʨʮʘ ʨʝʩ-

ʧʫʙʣʠʢʠ). ʏʝʣʦʚʝʢ ʥʘʯʠʥʘʝʪ ʜʚʠʛʘʪʴʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ ʦʢʦʣʦ 3 ʢʤ/ʯ. ɻʜʝ ʦʢʘʞʝʪʩʷ ʯʝʣʦʚʝʢ ʯʝʨʝʟ 1 ʯʘʩ? 

ʂʘʟʘʣʦʩʴ ʙʳ, ʟʘʜʘʯʘ ʦʯʝʥʴ ʧʨʦʩʪʘʷ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʟʘ 1 ʯʘʩ ʯʝʣʦʚʝʢ ʧʨʦʡʜʝʪ 3 ʢʠʣʦʤʝʪʨʘ. ʆʜʥʘʢʦ ʥʘ ʚʦ-

ʧʨʦʩ ʟʘʜʘʯʠ ʤʳ ʦʪʚʝʪʠʪʴ ʥʝ ʤʦʞʝʤ, ʪʘʢ ʢʘʢ ʤʳ ʥʝ ʟʥʘʝʤ ʂʋɼɸ ʦʥ ʧʦʰʝʣ! ɽʩʣʠ ʙʳ ʦʥ ʧʦʰʝʣ ʚ ʚʦʩʪʦʯ-

ʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ï ʙʳʣ ʙʳ ʦʢʦʣʦ ɸʢʘʜʝʤʠʠ ʥʘʫʢ, ʚ ʟʘʧʘʜʥʦʤ ï ʦʢʦʣʦ ʤʝʪʨʦ ʄʦʣʦʜʝʞʥʘʷ. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʜʣʷ ʦʪʚʝʪʘ ʥʘ ʚʦʧʨʦʩ çɻʜʝ ʙʫʜʝʪ ʯʝʣʦʚʝʢ?è ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʂʋɼɸ ʦʥ ʧʦʰʝʣ. 

ʇʦʵʪʦʤʫ ʜʣʷ ʧʦʣʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʪʘʢʠʭ ʚʝʣʠʯʠʥ ʢʘʢ ʩʢʦʨʦʩʪʴ, ʫʩʢʦʨʝʥʠʝ, ʩʠʣʘ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʚʚʦ-

ʜ̫ʪʩʷ ʚʝʢʪʦʨ.r  

ɻʨʘʬʠʯʝʩʢʠ ʚʝʢʪʦʨ ʠʟʦʙʨʘʞʘʝʪʩʷ ʥʘʧʨʘʚʣʝʥʥʳʤ ʦʪʨʝʟʢʦʤ (ʩʪʨʝʣʢʦʡ), ʧʦʢʘʟʳʚʘʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʢ-

ʪʦʨʘ, ʘ ʜʣʠʥʘ ʦʪʨʝʟʢʘ ʦʧʨʝʜʝʣʷʝʪ ʝʛʦ ʚʝʣʠʯʠʥʫ (ʜʣʠʥʫ, ʤʦʜʫʣʴ, ʘʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ). ɺʝʢʪʦʨ ï ʵʪʦ 

ʦʪʨʝʟʦʢ, ʩʦʝʜʠʥʷʶʱʠʡ ʜʚʝ ʪʦʯʢʠ: ʥʘʯʘʣʦ ʚʝʢʪʦʨʘ (x0, y0) ʠ ʢʦʥʝʮ ʚʝʢʪʦʨʘ (x, y). ʅʘʯʘʣʦ ʚʝʢʪʦʨʘ ʥʘʟʳ-

ʚʘʶʪ ʪʦʯʢʦʡ ʧʨʠʣʦʞʝʥʠʷ ʚʝʢʪʦʨʘ. 

ɺʝʢʪʦʨʘ ʤʦʞʥʦ ʩʢʣʘʜʳʚʘʪʴ, ʚʳʯʠʪʘʪʴ ʜʨʫʛ ʠʟ ʜʨʫʛʘ, ʫʤʥʦʞʘʪʴ ʠ ʜʝʣʠʪʴ ʥʘ ʯʠʩʣʦ, ʧʨʦʝʮʠʨʦʚʘʪʴ ʥʘ ʦʩʴ. 

ʇʨʦʝʢʮʠʷ ʚʝʢʪʦʨʘ ʥʘ ʦʩʴ ʠ ʩʦʩʪʘʚʣʷʶʱʘʷ ʚʝʢʪʦʨʘ ʧʦ ʦʩʠ ï ʈɸɿʅʓɽ ʇʆʅʗʊʀʗ!!! ʇʨʦʝʢʮʠʷ ï ʩʢʘʣʷʨ, 

ʩʦʩʪʘʚʣʷʶʱʘʷ ï ʚʝʢʪʦʨ (ʦ ʩʦʩʪʘʚʣʷʶʱʠʭ ʤʳ ʧʦʛʦʚʦʨʠʤ ʚ ʪʝʤʝ 

2.01). ʇʨʦʝʢʮʠʠ ʚʝʢʪʦʨʘ ʥʘ ʦʩʴ OX ʠ OY ʥʘʭʦʜʷʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ:  

Sx = x ï x0,            Sy = y ï y0. 

ʇʨʦʝʢʮʠʷ ʤʦʞʝʪ ʙʳʪʴ, ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʦʡ, ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ 

(ʚ ʦʪʨʠʮʘʪʝʣʴʥʦʩʪʠ ʧʨʦʝʢʮʠʠ ʥʝʪ ʥʠʯʝʛʦ ʩʪʨʘʰʥʦʛʦ). ʆ ʟʥʘʢʝ 

ʧʨʦʝʢʮʠʠ ʣʝʛʢʦ ʫʟʥʘʪʴ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʚʝʢʪʦʨʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʚʳʙʨʘʥʥʦʡ ʦʩʠ. ʇʦʩʤʦʪʨʠʤ ʥʘ ʚʝʢʪʦʨ S. ʕʪʦʪ ʚʝʢʪʦʨ ʩʦʥʘʧʨʘʚʣʝʥ 

ʩ ʦʩʴʶ ʆʍ (ʫʛʦʣ ʤʝʞʜʫ ʚʝʢʪʦʨʦʤ ʠ ʦʩʴʶ ʦʩʪʨʳʡ). ʉʣʝʜʦʚʘʪʝʣʴ-

ʥʦ, ʝʛʦ ʧʨʦʝʢʮʠʷ ʥʘ ʵʪʫ ʦʩʴ ʧʦʣʦʞʠʪʝʣʴʥʘ. ʂ ʪʘʢʦʤʫ ʞʝ ʚrʚʦʜʫ 

ʤʦʞʥʦ ʧʨʠʡʪʠ, ʝʩʣʠ ʧʦʩʤʦʪʨʝʪʴ, ʢʘʢ ʤʝʥʷʝʪʩʷ ʢʦʦʨʜʠʥʘʪʘ ʭ ʚʝʢ-

ʪʦʨʘ. ʂʦʥʝʯʥʘʷ ʢʦʦʨʜʠʥʘʪʘ x ʙʦʣhɹʝ ʥʘʯʘʣʴʥʦʡ ʢʦʦʨʜʠʥʘʪʳ x0. 

ʊʦ ʝʩʪʴ ʚʝʢʪʦʨ çʨʦʩè ʧʦ ʢʦʦʨʜʠʥʘʪʝ x. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʝʛʦ ʧʨʦʝʢ-

ʮʠʷ ʥʘ ʦʩʴ ʆʍ ʧʦʣʦʞʠʪʝʣʴʥʘ. ʉʜʝʣʘʡʪʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳʚʦʜ ʦ 

ʟʥʘʢʝ ʧʨʦʝʢʮʠʠ ʚʝʢʪʦʨʘ S ʥʘ ʦʩʴ OY. 

ʀʥʦʛʜʘ ʧʨʦʝʢʮʠʷ ʥʘ ʦʜʥʫ ʦʩʴ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʡ, ʘ ʥʘ ʜʨʫʛʫʶ ï ʦʪʨʠʮʘʪʝʣʴʥʦʡ. ʊʘʢ ʞʝ ʧʨʦʝʢ-

ʮʠʷ ʚʝʢʪʦʨʘ ʤʦʞʝʪ ʙʳʪʴ ʨʘʚʥʘ ʥʫʣʶ (ʝʩʣʠ ʚʝʢʪʦʨ ʧʝʨʧʝʥʜʠʢʫʣʷʨʝʥ ʜʘʥʥʦʡ ʦʩʠ). ʅʘʧʨʠʤʝʨ, ʚʝʢʪʦʨ ɸ 

ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʧʨʦʝʢʮʠʶ ʥʘ ʦʩʴ OY (ʦʩʪʨʳʡ ʫʛʦʣ ʤʝʞʜʫ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚʝʢʪʦʨʘ ʠ ʦʩʠ; ʢʦʦʨʜʠʥʘ-

ʪʘ ʧʦ ʦʩʠ OY ʨʘʩʪʝʪ) ʠ ʦʪʨʠʮʘʪʝʣʥɹʫʶ ʥʘ ʦʩʴ Oʍ (ʪʫʧʦʡ ʫʛʦʣ ʤʝʞʜʫ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚʝʢʪʦʨʘ ʠ ʦʩʠ; ʢʦʦʨ-

ʜʠʥʘʪʘ ʧʦ ʦʩʠ OX ʧʘʜʘʝʪ). ɺʝʢʪʦʨ ɺ ʠʤʝʝʪ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʧʨʦʝʢʮʠʶ ʥʘ ʦʩʴ OY ʠ ʨʘʚʥʫʶ ʥʫʣʶ ʥʘ ʦʩʴ 

Oʍ (ʚʝʢʪʦʨ ʧʝʨʧʝʥʜʠʢʫʣʷʨʝʥ ʦʩʠ Oʍ, ʪʦ ʝʩʪʴ ʢʦʦʨʜʠʥʘʪʘ ʧʦ ʦʩʠ ʆʍ ʥʝ ʠʟʤʝʥʷʣʘʩʴ).  
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ʄʦʜʫʣʴ ʚʝʢʪʦʨʘ (ʜʣʠʥʘ ʚʝʢʪʦʨʘ) ʥʘʭʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 
2 2

x yS S S= +  

ʊʦ ʝʩʪʴ ʤʦʜʫʣɹ ʚʝʢʪʦʨʘ ʤʳ ʥʘʭʦʜʠʤ ʧʦ ʪʝʦʨʝʤʝ ʇʠʬʘʛʦʨʘ, ʪʘʢ ʢʘʢ ʠʟïʟʘ ʪʦʛʦ, 

ʯʪʦ ʦʩʴ ʆʍ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʦʩʠ OY ʫ ʥʘʩ ʧʦʣʫʯʠʣʩʷ ʧʨʷʤʦʫʛʦʣʥɹr ʡ ʪʨʝ-

ʫʛʦʣʥɹʠʢ. ʊʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʦʧʨʝʜʝʣʷʪʴ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʣʶʙʳʤʠ 

ʜʚʫʤʷ ʪʦʯʢʘʤʠ ʥʘ ʧʣʦʩʢʦʩʪʠ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʛʦʜʠʪʴʩʷ ɺʘʤ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘ-

ʜʘʯ ʧʦ ʤʘʪʝʤʘʪʠʢʝ. 

 

ɽʩʣʠ ʞʝ ʥʝ ʜʘʥʳ ʥʘʯʘʣʴʥʳʝ ʠ ʢʦʥʝʯʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʘ, ʘ ʠʟʚʝʩʪʝʥ ʪʦʣʴʢʦ ʝʛʦ ʤʦʜʫʣʴ S (ʜʣʠʥʘ) ʠ 

ʫʛʦʣ, ʤʝʞʜʫ ʚʝʢʪʦʨʦʤ ʠ ʦʩʴʶ ʢʦʦʨʜʠʥʘʪ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʫʛʦʣ ʤʝʞʜʫ ʚʝʢʪʦʨʦʤ ʠ ʦʩʴʶ ʆʍ), ʪʦ ʧʨʦʝʢʮʠʠ 

ʣʝʛʢʦ ʥʘʭʦʜʷʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʩʠʥʫʩʦʚ ʠ ʢʦʩʠʥʫʩʦʚ, ʪʘʢ ʢʘʢ ʫ ʥʘʩ ʧʨʷʤʦʫʛʦʣʴʥʳʡ ʪʨʝʫʛʦʣʴʥʠʢ. 

ɺʩʧʦʤʥʠʤ ʦʧʨʝʜʝʣʝʥʠʝ ʩʠʥʫʩʘ: ʩʠʥʫʩʦʤ ʫʛʣʘ ʥʘʟʳʚʘʝʪ ʦʪʥʦʰʝʥʠʷ ʢʘʪʝʪʘ, ʧʨʦʪʠʚʦʣʝʞʘʱʝʛʦ ʫʛʣʫ (ʚ 

ʥʘʰʝʤ ʩʣʫʯʘʝ ʵʪʦ Sy) ʢ ʛʠʧʦʪʝʥʫʟʝ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʵʪʦ S). ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʩʠʥʫʩʘ: ʢʦʩʠʥʫʩʦʤ ʫʛʣʘ ʥʘʟʳ-

ʚʘʝʪ ʦʪʥʦʰʝʥʠʷ ʢʘʪʝʪʘ, ʧʨʠʣʝʞʘʱʝʛʦ ʢ ʫʛʣʫ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʵʪʦ Sʭ) ʢ ʛʠʧʦʪʝʥʫʟʝ (ʩʥʦʚʘ S). ʊʦ ʝʩʪʴ ʚ 

ʥʘʰʝʤ ʩʣʫʯʘʝ ʧʦʣʫʯʘʝʤ: 

cos cos sin sin .
yx

x y

SS
S S S S

S S
a a a a= Ý = = Ý =   

ʆʜʥʘʢʦ ʝʩʣʠ ʚ ʟʘʜʘʯʝ ɺʘʤ ʙʫʜʝʪ ʜʘʥ ʫʛʦʣ ʥʝ ʢ ʦʩʠ ʆʍ, ʘ ʢ ʦʩʠ OY, ʪʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʠʤʝʥʥʦ ʵʪʠ ʬʦʨʤʫ-

ʣr  ʨʘʙʦʪʘʪʴ ʥʝ ʙʫʜʫʪ ʠ ʚʳʚʦʜ ʬʦʨʤʫʣ ʚʘʤ ʧʨʠʜʝʪʩʷ ʩʜʝʣʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ (ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʩʠ-

ʥʫʩʘ ʠ ʢʦʩʠʥʫʩʘ ʦʩʪʨʦʛʦ ʫʛʣʘ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ). ʇʨʠ ʵʪʦʤ ʟʥʘʢʠ ʧʨʦʝʢʮʠʡ ʚʘʤ ʥʘʜʦ 

ʙʫʜʝʪ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʨʠʩʫʥʢʫ (ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʚʝʢʪʦʨʘ ʢ ʦʩʷʤ ʢʦʦʨʜʠʥʘʪ). 

 

ɼʣʷ ʨʝʰʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʟʘʜʘʯ ɺʘʤ ʤʦʛʫʪ ʧʦʥʘʜʦʙʠʪʴʩʷ ʵʣʝʤʝʥʪʘʨʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʦʨʤʫʣʳ:  

¶ ʜʣʠʥʘ ʦʢʨʫʞʥʦʩʪʠ: l = 2pR, ʛʜʝ R ï ʨʘʜʠʫʩ ʦʢʨʫʞʥʦʩʪʠ, p = 3,14 

¶ ʧʣʦʱʘʜʴ ʦʢʨʫʞʥʦʩʪʠ: S = pR2,             ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʰʘʨʘ: S = 4pR2, 

¶ ʦʙʲʝʤ ʰʘʨʘ: V = 34
,

3
Rp                  ʦʙʲʝʤ ʮʠʣʠʥʜʨʘ: V = Sʦʩʥ h. 

 

ʊʘʢ ʞʝ ʦʯʝʥʴ ʯʘʩʪʦ ʚʘʤ ʙʫʜʝʪ ʥʫʞʥʘ ʪʝʦʨʝʤʘ ʇʠʬʘʛʦʨʘ (ʷ ʩʧʝʮʠʘʣʴʥʦ ʝʝ ʥʝ ʟʘʧʠʩʳʚʘʶ; ʝʩʣʠ ʚʳ ʝʝ ʥʝ 

ʟʥʘʝʪʝ, ʪʦ ʜʝʣʘʪʴ ʚ ʚʫʟʝ ʚʘʤ ʥʝʯʝʛʦ). ɽʩʣʠ ʚ ʟʘʜʘʯʝ ʩʢʘʟʘʥʦ, ʯʪʦ ʪʝʣʦ ʧʨʦʰʣʦ ʥʝʢʦʪʦʨr ʡ ʧʫʪʴ, ʘ ʧʦʪʦʤ 

ʧʦʚʝʨʥʫʣʦ ʧʦʜ ʫʛʣʦʤ 90 ʛʨʘʜʫʩʦʚ ʢ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʜʚʠʞʝʥʠʷ ʠʣʠ ʯʪʦ ʧʨʠ ʚʝʨʪʠʢʘʣʴ-

ʥʦʤ ʧʘʜʝʥʠʠ ʢʘʧʣʶ ʜʦʞʜʷ ʩʜʫʚʘʝʪ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʚʝʪʝʨ, ʪʦ ʥʘ 99% ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʚʘʤ ʧʦʥʘʜʦ-

ʙʠʪʴʩʷ ʪʝʦʨʝʤʘ ʇʠʬʘʛʦʨʘ.  

 

ʇʨʠ ʥʘʭʦʞʜʝʥʠʠ ʧʣʦʱʘʜʝʡ ʠʣʠ ʦʙʲʝʤʦʚ ʬʠʛʫʨ ʣʫʯʰʝ ʩʨʘʟʫ ʞʝ ʧʝʨʝʚʦʜʠʪʴ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʚ ʩʠʩʪʝ-

ʤʫ ʉʀ, ʯʪʦʙʳ ʧʦʪʦʤ (ʧʦʩʣʝ ʥʘʭʦʞʜʝʥʠʷ ʧʣʦʱʘʜʠ ʠʣʠ ʦʙʲʝʤʘ) ʥʝ ʜʝʣʘʪʴ ʙʦʣʝʝ ʩʣʦʞʥʳʡ ʧʝʨʝʚʦʜ. 

 

ɿʘʯʘʩʪʫʶ ʚ ʟʘʜʘʯʘʭ ʤʘʩʩʘ ʪʝʣʘ m ʥʝ ʜʘʥʘ ʷʚʥʳʤ ʦʙʨʘʟʦʤ ʠ ʝʝ ʥʘʜʦ ʙʫʜʝʪ ʚʳʨʘʞʘʪʴ ʯʝʨʝʟ ʧʣʦʪʥʦʩʪʴ ʪʝʣʘ 

r ʠ ʝʛʦ ʦʙʲʝʤ V: m = rV. 

 

ʊʘʢ ʞʝ ʥʝʣʠʰʥʠʤ ʙʫʜʝʪ ʟʥʘʪʴ ʥʝʢʦʪʦʨʳʝ ʬʠʰʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʷʤʦʫʛʦʣʴʥʳʤ ʪʨʝʫʛʦʣʴʥʠʢʦʤ, 

ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ɺʘʤ ʫʩʢʦʨʠʪʴ ʨʝʰʝʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʟʘʜʘʯ. 

1. ɽʩʣʠ ʚ ʧʨ̫ ʤʦʫʛʦʣʴʥʦʤ ʪʨʝʫʛʦʣʴʥʠʢʝ ʢʘʪʝʪʳ ʨʘʚʥʳ 3 ʠ 4, ʪʦ ʛʠʧʦʪʝʥʫʟʘ ʙʫʜʝʪ ʨʘʚʥʘ 5. ʊʘʢʦʡ ʪʨʝ-

ʫʛʦʣʴʥʠʢ ʥʘʟʳʚʘʶʪ ʝʛʠʧʝʪʩʢʠʤ. ɽʩʪʴ ʝʱʝ ʦʜʠʥ ʝʛʠʧʝʪʩʢʠʡ ʪʨʝʫʛʦʣʥɹʠʢ ʩʦ ʩʪʦʨʦʥʘʤʠ 6, 8 ʠ 10. ʊʘʢ ʞʝ 

ʵʪʦ ʧʨʘʚʠʣʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʪʨʝʫʛʦʣʴʥʠʢʠ, ʩʪʦʨʦʥʳ ʫ ʢʦʪʦʨʳʭ ʚ 10, 100, 1000 ʠ ʪ.ʜ. ʨʘʟ ʙʦʣʴʰʝ. 

2. ʂʘʪʝʪ, ʣʝʞʘʱʠʡ ʥʘʧʨʦʪʠʚ ʫʛʣʘ ʚ 30ʦ, ʨʘʚʝʥ ʧʦʣʦʚʠʥʝ ʛʠʧʦʪʝʥʫʟʳ. 

 

ɽʩʣʠ ʚ ʎʊ ʚʳ ʚʩʪʨʝʪʠʪʝ ʪʘʢʦʝ ʧʦʥʷʪʠʝ ʢʘʢ ʨʘʜʠʫʩïʚʝʢʪʦʨ ʥʝ ʩʧʝʰʠʪʝ ʥʘʧʨʷʛʘʪʴʩʷ. ʇʨʦʩʪʦ ʧʨʝʜʩʪʘʚʴʪʝ, 

ʯʪʦ ʚʤʝʩʪʦ ʟʘʛʘʜʦʯʥʦʛʦ ʦʙʦʟʥʘʯʝʥʠʷ rx (ʘ ʠʤʝʥʥʦ ʪʘʢ ʦʙʦʟʥʘʯʘʝʪʩʷ ʧʨʦʝʢʮʠʷ ʨʘʜʠʫʩïʚʝʢʪʦʨʘ ʥʘ ʦʩʴ ʆʍ) 

ʫ ʚʘʩ ʝʩʪʴ ʢʦʦʨʜʠʥʘʪʘ x. ʏʪʦ ʪʘʢʦʝ ʨʘʜʠʫʩïʚʝʢʪʦʨ? ʈʘʜʠʫʩïʚʝʢʪʦʨ ï ʵʪʦ ʚʝʢʪʦʨ, ʟʘʜʘʶʱʠʡ ʧʦʣʦʞʝʥʠʝ 

ʪʦʯʢʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʆʙʳʯʥʦ ʵʪʦ ʚʝʢʪʦʨ, ʠʜʫʱʠʡ ʠʟ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ ʚ ʵʪʫ ʪʦʯʢʫ. ʄʳ ʤʦʞʝʤ ʦʙʭʦ-

ʜʠʪʴʩʷ ʙʝʟ ʥʝʛʦ ʧʨʦʩʪʦ ʨʘʩʩʤʘʪʨʠʚʘʷ ʜʚʠʞʝʥʠʝ ʪʝʣʘ ʦʪʜʝʣʴʥʦ ʚʜʦʣʴ ʦʩʠ ʆʍ ʠ ʦʪʜʝʣʴʥʦ ʚʜʦʣʴ ʦʩʠ OY. 
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ʊʝʩʪ 1.02.01.  

1. ʅʘʡʜʠʪʝ ʧʨʦʝʢʮʠʠ ʚʝʢʪʦʨʘ Sx ʠ Sy  

 
1.  Sx = 6, Sy = 6      2.  Sx = 6, Sy = ï 6  

3.  Sx = 7, Sy = ï2    4.  Sx = 6, Sy = ï2 

2. ʅʘʡʜʠʪʝ ʧʨʦʝʢʮʠʠ ʚʝʢʪʦʨʘ Sx ʠ Sy  

 
1.  Sx = ï7, Sy = 5    2.  Sx = 7, Sy = 5  

3.  Sx = 0, Sy = ï1    4.  Sx = 7, Sy = 3 

3. ʅʘʡʜʠʪʝ ʤʦʜʫʣʴ ʚʝʢʪʦʨʘ 

 
1.  7,2  2.  6    3.  8,5  4.  4 

4. ʅʘʡʜʠʪʝ ʧʨʦʝʢʮʠʠ ʚʝʢʪʦʨʘ ʥʘ ʦʩʠ ʢʦʦʨʜʠʥʘʪ, 

ʝʩʣʠ ʝʛʦ ʤʦʜʫʣʴ ʨʘʚʝʥ S. 

 
1. Sx=ïSsina, Sy=Scosa  2.  Sx=Ssina, Sy=Scosa   

3. Sx=ïScosa, Sy=Ssina  4.  Sx=Scosa, Sy=Ssina   

5. ʅʘʡʜʠʪʝ ʜʣʠʥʫ ʦʢʨʫʞʥʦʩʪʠ ʨʘʜʠʫʩʘ 10 ʩʤ. 
1.  6,28 ʤ   2.  0,628 ʤ   3.  62,8 ʤ   4.  0,0628 ʤ 

6. ʅʘʡʜʠʪʝ ʧʣʦʱʘʜʴ ʢʨʫʛʘ ʜʠʘʤʝʪʨʦʤ 20 ʜʤ. 
1. 3,14 ʤ2  2. 31,4 ʤ2 3. 314 ʤ2 4. 0,314 ʤ2 

7. ʅʘʡʜʠʪʝ ʦʙʲʸʤ ʰʘʨʘ ʨʘʜʠʫʩʘ 30 ʩʤ. 

1.  11 ʤ3  2. 0,11 ʤ3   3.  0,011 ʤ3  4.  0,000011 ʤ3   

8. ʅʘʡʜʠʪʝ ʦʙʲʸʤ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ ʩʦ ʩʪʦʨʦʥʘʤʠ  

20 ʜʤ, 10 ʩʤ ʠ 3 ʤʤ. 

1. 0,0006 ʤ3   2. 0,6 ʤ3   3. 0,06 ʤ3  4.  0,006 ʤ3   

9. ʄʘʩʩʘ ʢʫʙʠʢʘ ʨʘʚʥʘ 75 ʛ, ʘ ʧʝʨʠʤʝʪʨ ʦʜʥʦʡ ʩʪʦ-

ʨʦʥʳ 20 ʩʤ. ʂʘʢʦʚʘ ʧʣʦʪʥʦʩʪʴ ʜʘʥʥʦʛʦ ʢʫʙʠʢʘ? 

1. 6 ʢʛ/ʤ3  2. 600 ʢʛ/ʤ3   3. 1500 ʢʛ/ʤ3  4. 375 ʢʛ/ʤ3 

10. ʆʧʨʝʜʝʣʠʪʝ ʦʙʲʝʤ ʩʦʩʫʜʘ, ʝʩʣʠ ʚ ʥʝʛʦ ʚʭʦʜʠʪ 

2 ʢʛ ʧʦʜʩʦʣʥʝʯʥʦʛʦ ʤʘʩʣʘ ʧʣʦʪʥʦʩʪʴʶ 800 ʢʛ/ʤ3. 

1. 25  ʣ    2. 0,25 ʣ   3. 2,5 ʣ    4.  0,0025 ʣ   

11. ʀʤʝʝʪʩʷ ʧʦʣʥʘʷ ʮʠʩʪʝʨʥʘ ʥʝʬʪʠ. ʅʘʡʪʠ ʚ ʪʦʥ-

ʥʘʭ ʤʘʩʩʫ ʥʝʬʪʠ ʚ ʮʠʩʪʝʨʥʝ, ʝʩʣʠ ʝʝ ʦʙʲʝʤ ʨʘʚʝʥ 

60 ʤ3, ʘ ʧʣʦʪʥʦʩʪʴ ʥʝʬʪʠ ʨʘʚʥʘ 800 ʢʛ/ʤ3. 

1. 48  ʪ    2. 13,3 ʪ    3. 75  ʪ    4.  480 ʪ   

12. ʂʦʩʤʠʯʝʩʢʠʡ ʢʦʨʘʙʣʴ 5 ʨʘʟ ʦʙʣʝʪʝʣ ʚʦʢʨʫʛ 

ɿʝʤʣʠ (R3 = 6400 ʢʤ). ʅʘʡʪʠ ʨʘʩʩʪʦʷʥʠʝ (ʚ ʢʤ), 

ʧʨʦʡʜʝʥʥʦʝ ʢʦʨʘʙʣʝʤ, ʩʯʠʪʘʷ ʦʨʙʠʪʫ ʢʨʫʛʦʚʦʡ ʠ 

ʦʪʩʪʦʷʱʝʡ ʦʪ ɿʝʤʣʠ ʥʘ ʨʘʩʩʪʦʷʥʠʝ h = 200 ʢʤ. 

1. 150 820    2. 170 550    3. 193 870   4.  207 240  

 

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

2 1 3 1 2 1 2 1 2 3 1 4 

 

ʊʝʩʪ 1.02.02 

1. ʅʘʡʜʠʪʝ ʨʘʜʠʫʩ ʦʢʨʫʞʥʦʩʪʠ ʜʣʠʥʦʡ 12,56 ʤʤ  

1. 2Å10ï3 ʤ 2. 1Å10ï3 ʤ 

3. 2Å10ï2 ʤ 4. 2Å10ï1 ʤ 

2. ʅʘʡʜʠʪʝ ʨʘʜʠʫʩ ʢʨʫʛʘ ʧʣʦʱʘʜʴʶ 28,26 ʩʤ2. 

1. 3 ʤ   2. 3Å10ï2 ʤ   3. 1 ʤ 4. 1Å10ï2 ʤ 

3. ʅʘʡʜʠʪʝ ʢʚʘʜʨʘʪ ʜʣʠʥʳ 

ʚʝʢʪʦʨʘ AB 
1. 40     

2. 43     

3. 47     

4. 50 

4. 0,45 ʢʛ ʤʘʩʣʘ ʟʘʥʠʤʘʝʪ ʦʙʲʝʤ 0,5 ʣʠʪʨʘ. ʅʘʡʪʠ 

ʧʣʦʪʥʦʩʪʴ ʤʘʩʣʘ (ʚ ʢʛ/ʤ3).  

1. 800 2. 850 3. 900 4. 950 
5. ɺ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʦʪʣʠʚʢʝ ʤʘʩʩʦʡ 0,1 ʢʛ ʠ ʦʙʲʝʤʦʤ 30 ʩʤ3 

ʠʤʝʝʪʩʷ ʧʦʣʦʩʪʴ 10 ʩʤ3. ʅʘʡʪʠ ʧʣʦʪʥʦʩʪʴ ʤʝʪʘʣʣʘ.  

1. 4000    2. 4300    3. 4700    4. 5000  

6. ʇʨʦʜʫʢʪʦʚʳʝ ʚʝʩʳ ʧʨʠ ʥʘʧʦʣʥʝʥʠʠ ʙʘʥʢʠ ʦʙʲʝʤʦʤ 

0,8 ʣʠʪʨʘ ʩʤʝʪʘʥʦʡ ʧʦʢʘʟʘʣʠ ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ ʩ 0,35 

ʢʛ ʜʦ 1,07 ʢʛ. ʅʘʡʪʠ ʧʣʦʪʥʦʩʪʴ ʩʤʝʪʘʥʳ. 
1. 500    2. 600    3. 800    4. 900  

1 2 3 4 5 6 

1 2 1 3 4 4 
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1.03. ʇʫʪʴ. ʇʝʨʝʤʝʱʝʥʠʝ. ʉʢʦʨʦʩʪʴ 
ʀ ʚʦʪ ʪʦʣʴʢʦ ʩʝʡʯʘʩ ʧʝʨʝʭʦʜʠʤ ʢ ʠʟʫʯʝʥʠʶ ʬʠʟʠʢʠ. ʅʘʯʠʥʘʝʤ ʩ ʧʝʨʚʦʛʦ ʨʘʟʜʝʣʘ ï ʢʠʥʝʤʘʪʠʢʠ. 

ʂʠʥʝʤʘʪʠʢʦʡ ʥʘʟʳʚʘʶʪ ʨʘʟʜʝʣ ʤʝʭʘʥʠʢʠ, ʚ ʢʦʪʦʨʦʤ ʜʚʠʞʝʥʠʝ ʪʝʣ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʙʝʟ ʚʳʷʩʥʝʥʠʷ 

ʧʨʠʯʠʥ, ʚʳʟʳʚʘʶʱʠʭ ʵʪʦ ʜʚʠʞʝʥʠʝ. ʊʦ ʝʩʪʴ ʤʳ ʧʦʢʘ ʭʦʪʠʤ ʟʥʘʪʴ ʪʦʣʴʢʦ ʢʘʢ ʤʝʥʷʝʪʩʷ ʩʢʦʨʦʩʪʴ ʪʝʣʘ ʠ 

ʝʛʦ ʢʦʦʨʜʠʥʘʪʳ. ʇʦ ʢʘʢʠʤ ʧʨʠʯʠʥʘʤ ʧʨʦʠʩʭʦʜʠʪ ʜʚʠʞʝʥʠʝ ʪʝʣʘ ʥʘʤ ʧʦʢʘ ʥʝ ʠʥʪʝʨʝʩʥʦ. 

ʄʝʭʘʥʠʯʝʩʢʠʤ ʜʚʠʞʝʥʠʝʤ ʪʝʣʘ ʥʘʟʳʚʘʶʪ ʠʟʤʝʥʝʥʠʝ ʧʦʣʦʞʝʥʠ̫ ʪʝʣʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʜʨʫʛʠʭ ʪʝʣ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ.  

ɺʩʷʢʦʝ ʪʝʣʦ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʨʘʟʤʝʨʳ. ʆʜʥʘʢʦ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʟʘʜʘʯ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʫʢʘʟʳʚʘʪʴ ʧʦʣʦʞʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ ʪʝʣʘ. ɽʩʣʠ ʨʘʟʤʝʨʳ ʪʝʣʘ ʤʘʣʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʩʩʪʦʷʥʠʷʤʠ ʜʦ 

ʜʨʫʛʠʭ ʪʝʣ, ʪʦ ʜʘʥʥʦʝ ʪʝʣʦ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʦʡ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʜʚʠʞʝʥʠʠ ʘʚʪʦʤʦʙʠʣʷ 

ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ ʝʛʦ ʜʣʠʥʦʡ, ʪʘʢ ʢʘʢ ʜʣʠʥʘ ʘʚʪʦʤʦʙʠʣʷ ʤʘʣʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʨʘʩʩʪʦʷʥʠʷʤʠ, ʢʦʪʦʨʦʝ ʘʚʪʦʤʦʙʠʣʴ ʧʨʦʭʦʜʠʪ. ʇʨʠ ʵʪʦʤ ʤʳ ʥʝ ʤʦʞʝʤ ʩʯʠʪʘʪʴ ʘʚʪʦʤʦʙʠʣʴ ʤʘʪʝʨʠʘʣʴʥʦʡ 

ʪʦʯʢʦʡ ʚ ʟʘʜʘʯʝ ʦ ʥʘʭʦʞʜʝʥʠʠ ʚʨʝʤʝʥʠ ʜʚʠʞʝʥʠ ̫ʧʝʰʝʭʦʜʘ ʚʜʦʣʴ ʘʚʪʦʤʦʙʠʣʷ, ʪʘʢ ʢʘʢ ʚ ʵʪʦʡ ʟʘʜʘʯʝ 

ʨʘʟʤʝʨ ʘʚʪʦʤʦʙʠʣʷ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ.  

ʀʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʦ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʠʞʝʥʠʷ (ʩʢʦʨʦʩʪʴ, ʪʨʘʝʢʪʦʨʠʷ ʠ ʪ.ʜ.) ʟʘʚʠʩʪ̫ ʦʪ ʪʦʛʦ, ʦʪʢʫʜʘ 

ʤʳ ʥʘ ʥʝʛʦ ʩʤʦʪʨʠʤ. ʅʘʧʨʠʤʝʨ, ʜʚʠʞʝʥʠʝ ʧʘʩʩʘʞʠʨʘ ʪʨʦʣʣʝʡʙʫʩʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʝʤʣʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʩʘʤʦʛʦ ʪʨʦʣʣʝʡʙʫʩʘ ʙʫʜʝʪ ʨʘʟʥʳʤ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʩʢʦʨʦʩʪʴ ʧʘʩʩʘʞʠʨʘ ʙʫʜʝʪ ʨʘʚʥʘ ʩʢʦʨʦʩʪʠ 

ʪʨʦʣʣʝʡʙʫʩʘ. ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʧʘʩʩʘʞʠʨ ʙʫʜʝʪ ʥʘʭʦʜʠʪʩɹʷ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ. ʇʦʵʪʦʤʫ ʜʣʷ ʦʧʠʩʘʥʠʷ 

ʜʚʠʞʝʥʠʷ ʚʚʦʜʠʪʩʷ ʧʦʥʷʪʠʝ ʩʠʩʪʝʤʳ ʦʪʩʯʝʪʘ.  

ʉʠʩʪʝʤʘ ʦʪʩʯʝʪʘ (ʉʆ) ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʪʝʣʘ ʦʪʩʯʝʪʘ (ʪʝʣʦ ʦʪʩʯʝʪʘ ʥʘʭʦʜʠʪʩʷ ʚ ʥʘʯʘʣʝ ʩʠʩʪʝʤʳ 

ʢʦʦʨʜʠʥʘʪ), ʧʨʠʚʷʟʘʥʥʦʡ ʢ ʥʝʤʫ ʩʠʩʪʝʤʦʡ ʢʦʦʨʜʠʥʘʪ, ʣʠʥʝʡʢʠ (ʧʨʠʙʦʨʘ, ʠʟʤʝʨʷʶʱʝʛʦ ʨʘʩʩʪʦʷʥʠʷ) ʠ 

ʯʘʩʦʚ (ʧʨʠʙʦʨʘ ʠʟʤʝʨʝʥʠʷ ʚʨʝʤʝʥʠ).  

ʇʝʨʝʤʝʱʘʷʩʴ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʠʟ ʦʜʥʦʡ ʪʦʯʢʠ ʚ ʜʨʫʛʫʁ , ʪʝʣʦ (ʤʘʪʝʨʠʘʣʴʥʘʷ ʪʦʯʢʘ) ʦʧʠʩʳʚʘʝʪ ʚ ʜʘʥ-

ʥʦʡ ʩʠʩʪʝʤʝ ʦʪʩʯʝʪʘ ʥʝʢʦʪʦʨʫʶ ʣʠʥʠʶ, ʢʦʪʦʨʫʶ ʥʘʟʳʚʘʶʪ ʪʨʘʝʢʪʦʨʠʝʡ ʜʚʠʞʝʥʠʷ ʪʝʣʘ.  

ʌʦʨʤʘ ʪʨʘʝʢʪʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʘ. ʆʥʘ ʟʘʚʠʩʠʪ ʦʪ ʚʳʙʦʨʘ ʩʠʩʪʝʤʳ ʦʪʩʯʝʪʘ. ʅʘʧʨʠʤʝʨ, ʜʚʠʞʝʥʠʝ ʃʫʥʳ 

ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʦʪʥʦʩʠʪʝʣʥɹʦ ɿʝʤʣʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʉʦʣʥʮʘ. ʇʨʠ ʵʪʦʤ ʬʦʨʤʳ ʪʨʘʝʢʪʦʨʠʠ ʙʫʜʫʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʪʩɹʷ. ʀʣʠ ʜʚʠʞʝʥʠʷ ʪʦʯʢʠ, ʥʘʭʦʜʷʱʝʡʩʷ ʥʘ ʦʙʦʜʝ ʢʦʣʝʩʘ. ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʜʚʠ-

ʞʝʥʠʝ ʪʦʯʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ʢʦʣʝʩʘ, ʪʦ ʤʳ ʙʫʜʝʤ ʠʤʝʪʴ ʜʝʣʦ ʩ ʜʚʠʞʝʥʠʝʤ ʪʦʯʢʠ ʧʦ ʦʢʨʫʞʥʦʩʪʠ 

(ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦʝ ʜʚʠʞʝʥʠʝ ʠ ʧʨʦʩʪʘʷ ʪʨʘʝʢʪʦʨʠʷ). ɸ ʝʩʣʠ ʤʳ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʜʚʠʞʝʥʠʝ ʪʦʯʢʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʝʤʣʠ, ʪʦ ʤʳ ʧʦʣʫʯʠʤ ʩʣʦʞʥʫʶ ʪʨʘʝʢʪʦʨʠʶ ʜʚʠʞʝʥʠʷ (ʩʤ. ʨʠʩʫʥʦʢ ʥʠʞʝ). 

 

ʇʝʨʝʤʝʱʝʥʠʝʤ ʪʝʣʘ S ʥʘʟʳʚʘʶʪ ʥʘʧʨʘʚʣʝʥʥʳʡ ʦʪʨʝʟʦʢ ʧʨʷʤʦʡ, ʩʦ-

ʝʜʠʥʷʶʱʠʡ ʥʘʯʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʪʝʣʘ ʩ ʝʛʦ ʢʦʥʝʯʥʳʤ ʧʦʣʦʞʝʥʠʝʤ 

(ʩʤ. ʨʠʩʫʥʦʢ ʩʧʨʘʚʘ). ʇʦʚʪʦʨʠʤ ʝʱʝ ʨʘʟ! ɽʩʣʠ ʥʘʩ ʧʨʦʩʷʪ ʥʘʡʪʠ ʧʝʨʝ-

ʤʝʱʝʥʠʝ ʪʝʣʘ, ʪʦ ʤʳ ʩʦʝʜʠʥʷʝʤ ʧʨʷʤʦʡ ʣʠʥʠʝʡ ʥʘʯʘʣʴʥʦʝ ʠ ʢʦʥʝʯʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʪʝʣʘ! ʅʘʤ ʥʝ ʚʘʞʥʦ ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʪʝʣʦ ʧʝʨʝʤʝʩʪʠʣʦʩɹ  ʠʟ 

ʪʦʯʢʠ ɸ ʚ ʪʦʯʢʫ ɺ. ʅʘʤ ʚʘʞʥʦ ʪʦʣʴʢʦ ʧʦʣʦʞʝʥʠʝ ʵʪʠʭ ʪʦʯʝʢ. ʇʝʨʝʤʝ-

ʱʝʥʠʝ ʚʝʢʪʦʨʥʘʷ ʚʝʣʠʯʠʥʘ. ʇʝʨʝʤʝʱʝʥʠʝ ʤʦʞʝʪ ʚ ʧʨʦʮʝʩʩʝ ʜʚʠʞʝ-

ʥʠ̫ ʫʚʝʣʠʯʠʚʘʪʴʩʷ, ʫʤʝʥʴʰʘʪʴʩʷ ʠ ʩʪʘʥʦʚʠʪʩʷ ʨʘʚʥʳʤ ʥʫʣʶ. ʅʘʧʨʠ-

ʤʝʨ, ɺr  ʩʝʛʦʜʥʷ ʫʪʨʦʤ ʙʳʣʠ ʜʦʤʘ. ʇʦʪʦʤ ʧʦʰʣʠ ʚ ʰʢʦʣʫ. ʇʨʠ ʵʪʦʤ 

ʧʝʨʝʤʝʱʝʥʠʝ ʚʘʰʝʛʦ ʪʝʣʘ ʫʚʝʣʠʯʠʚʘʣʦʩʴ (ʚʳ ʦʪʜʘʣʷʣʠʩʴ ʦʪ ʢʚʘʨʪʠʨʳ, 

ʚ ʢʦʪʦʨʦʡ ʞʠʚʝʪʝ). ʇʦʪʦʤ ʚr  ʚʝʨʥʫʣʠʩʴ ʜʦʤʦʡ. ɺ ʧʨʦʮʝʩʩʝ ʚʦʟʚʨʘʱʝ-

ʥʠʷ ʜʦʤʦʡ ʧʝʨʝʤʝʱʝʥʠʝ ʚʘʰʝʛʦ ʪʝʣʘ ʫʤʝʥʴʰʘʣʦʩʴ. ʂʦʛʜʘ ɺʳ ʧʨʠʰʣʠ 

ʜʦʤʦʡ ʧʝʨʝʤʝʱʝʥʠʝ ʩʪʘʣʦ ʨʘʚʥʦ ʥʫʣʶ, ʪʘʢ ʢʘʢ ʚʳ ʚʝʨʥʫʣʠʩʴ ʚ ʥʘʯʘʣɹ -

ʥʫʶ ʪʦʯʢʫ.  

ɼʣʠʥʘ ʪʨʘʝʢʪʦʨʠʠ ʨʘʚʥʘ ʧʨʦʡʜʝʥʥʦʤʫ ʪʝʣʦʤ ʧʫʪʠ L. ʇʫʪʴ ï ʩʢʘʣʷʨʥʘʷ ʚʝʣʠʯʠʥʘ.  

ʇʫʪʴ ʥʝ ʤʦʞʝʪ ʫʤʝʥʴʰʘʪʴʩʷ! ʇʋʊʔ ɺʉɽɻɼɸ ʊʆʃʔʂʆ ʈɸʉʊɽʊ!!!  ʅʘʧʨʠʤʝʨ, ʧʨʦʙʝʛ ʘʚʪʦʤʦʙʠʣʷ 

ʥʝ ʫʤʝʥʴʰʠʪʩʷ ʠʣʠ ʥʝ ʩʪʘʥʝʪ ʨʘʚʥʳʤ ʥʫʣʶ, ʝʩʣʠ ʘʚʪʦʤʦʙʠʣʴ ʚʝʨʥʝʪʩʷ ʥʘ ʟʘʚʦʜïʠʟʛʦʪʦʚʠʪʝʣʴ ʠʣʠ ʘʚʪʦ-

ʤʦʙʠʣʴ ʥʘʯʥʝʪ ʜʚʠʛʘʪʴʩʷ ʟʘʜʥʠʤ ʭʦʜʦʤ. 

ʇʨʠ ʜʚʠʞʝʥʠʠ ʪʝʣʘ ʧʦ ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʤʦʜʫʣʴ ʚʝʢʪʦʨʘ ʧʝʨʝʤʝʱʝʥʠʷ (ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʥʘʯʘʣʴʥʦʡ ʠ ʢʦʥʝʯʥʦ ʪʦʯʢʦʡ ʧʫʪʠ) ʚʩʝʛʜʘ ʤʝʥʴʰʝ ʧʨʦʡʜʝʥʥʦʛʦ ʧʫʪʠ. ʇʫʪʴ ʠ ʧʝʨʝʤʝʱʝʥʠʝ ʨʘʚʥʳ 

ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʧʨʤ̫ʦʣʠʥʝʡʥʦʛʦ ʜʚʠʞʝʥʠʷ (ʜʚʠʞʝʥʠʷ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ). 
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ʈɽʂʆʄɽʅɼɸʎʀʀ ʇʆ ʈɽʐɽʅʀʖ ɿɸɼɸʏ ʇʆ ʌʀɿʀʂɽ 

(ʥʘʩʪʦʷʪʝʣʴʥʦ ʨʝʢʦʤʝʥʜʫʶ ʵʪʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʚʳʫʯʠʪʴ ʥʘʠʟʫʩʪʴ  

ʠ ʩʣʝʜʦʚʘʪʴ ʠʤ, ʝʩʣʠ ʥʝ ʧʦʣʫʯʘʝʪʩʷ ʨʝʰʠʪʴ ʟʘʜʘʯʫ) 

ɽʩʣʠ ɺʳ ʥʘʰʣʠ ʟʘʜʘʯʫ ʩʣʠʰʢʦʤ ʧʨʦʩʪʦʡ ʠ ʥʝʜʦʩʪʦʡʥʦʡ ʚʥʠʤʘʥʠʷ, ʪʦ ɻʪʦ ʟʥʘʯʠʪ, ʯʪʦ ɺʳ ʣʠʙʦ ʦʯʝʥʴ 

ʭʦʨʦʰʦ ʚʳʫʯʠʣʠ ʬʠʟʠʢʫ, ʣʠʙʦ ʩʣʠʰʢʦʤ ʜʦʚʝʨʯʠʚʳ ʠ ʧʦʧʘʣʠʩʴ ʥʘ çʧʨʦʚʦʢʘʮʠʶè. ɽʩʣʠ ʥʘ ʪʝʩʪʠʨʦʚʘʥʠʠ 

ɺʘʤ ʧʨʝʜʣʘʛʘʶʪ ʩʤʝʰʥʫʶ ʩʚʦʝʡ ʧʨʦʩʪʦʪʦʡ ʟʘʜʘʯʫ ï ʥʘʩʪʦʨʦʞʠʪʝʩʴ. ʊʘʢ ʣʠ ʦʥʘ ʧʨʦʩʪʘ, ʢʘʢ ɺʘʤ ʢʘʞʝʪ-

ʩ?̫ ʇʨʘʚʠʣʴʥʦ ʨʝʰʠʪʴ ʣʶʙʫʶ ʟʘʜʘʯʫ ɺʘʤ ʧʦʤʦʛʫʪ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳʝ ʩʦ ʰʢʦʣʳ ʧʨʘʚʠʣʘ ʦʬʦʨʤʣʝʥʠʷ 

ʨʝʝhʥʠʷ:  

1. ʇʨʝʞʜʝ, ʯʝʤ ʨʝʰʘʪʴ ʟʘʜʘʯʫ, ʧʦʣʝʟʥʦ ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʝʝ ʫʩʣʦʚʠʝʤ. ʃʫʯ ʝh ʥʝʩʢʦʣʴʢʦ ʨʘʟ. 

2. ʅʝʪ ʣʫʯʰʝʛʦ ʩʧʦʩʦʙʘ ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʫʩʣʦʚʠʝʤ ʟʘʜʘʯʠ, ʢʨʦʤʝ ʢʘʢ ʢʨʘʪʢʦ ʟʘʧʠʩʘʪʴ ʝʛʦ ʧʦʜ ʤʘʛʠʯʝ-

ʩʢʠʤ ʩʣʦʚʦʤ çɼʘʥʦè.  

3. ʆʙʷʟʘʪʝʣʴʥʦ ʥʘʧʠʰʠʪʝ, ʯʪʦ ʥʫʞʥʦ ʥʘʡʪʠ ʚ ʧʨʦʮʝʩʩʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ. ɽʩʣʠ ɺʳ çʩ ʠʩʧʫʛʫè ʥʘʰʣʠ ʥʝ 

ʪʫ ʚʝʣʠʯʠʥʫ, ʢʦʪʦʨʫʶ ʪʨʝʙʫʝʪ ʥʘʡʪʠ ʫʩʣʦʚʠʝ, ʪʦ ʟʘʜʘʯʘ, ʝʩʪʝʩʪʚʝʥʥʦ, ʥʝ ʙʫʜʝʪ ʩʯʠʪʘʪʴʩʷ ʨʝʰʝʥʥʦʡ. ɺ 

ʣʶʙʦʡ ʟʘʜʘʯʝ ʙʫʜʫʪ ʚʝʣʠʯʠʥʳ, ʢʦʪʦʨʳʝ ʤʳ ʥʝ ʟʥʘʝʤ ʠ ʟʥʘʪʴ ʥʝ ʭʦʪʠʤ! ʀɿɹɽɻɸʁʊɽ ʃʀʐʅʀʍ 

ɺʓʏʀʉʃɽʅʀʁ!!! 

4. ʇʦʜ ʩʣʦʚʦʤ çʈʝʰʝʥʠʝè ʩʜʝʣʘʡʪʝ ʧʦʜʨʦʙʥʳʡ ʨʠʩʫʥʦʢ, ʥʘ ʢʦʪʦʨʦʤ ʫʢʘʞʠʪʝ ʚʩʝ ʜʘʥʥʳʝ ʧʦ ʫʩʣʦʚʠʶ 

ʟʘʜʘʯʠ ʚʝʣʠʯʠʥʳ ʠ ʚʝʣʠʯʠʥʳ, ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʥʘʡʪʠ. ʅʘʛʣʷʜʥʦʩʪʴ ʚʩʝʛʜʘ ʧʦʤʦʛʘʝʪ.  

5. ɺʩʝ ʧʨʠʚʦʜʠʤʳʝ ʚ ʨʝʰʝʥʠʠ ʬʦʨʤʫʣʳ ʧʦʷʩʥʷʡʪʝ ʢʨʘʪʢʠʤʠ ʪʝʢʩʪʘʤʠ, ʦʧʨʘʚʜʳʚʘʶʱʠʤʠ ʧʨʠʤʝʥʝʥʠʝ 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ɺʘʤʠ ʬʠʟʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚ. ʕʪʦ ʧʦʤʦʞʝʪ ɺʘʤ ʥʝ ʦʰʠʙʠʪʴʩʷ, ʚʳʜʘʚ çʞʝʣʘʝʤʦʝ ʟʘ ʜʝʡ-

ʩʪʚʠʪʝʣʴʥʦʝè. ʇʦʤʥʠʪʝ, ʯʪʦ ʚʩʝ ʟʘʢʦʥʳ ʬʠʟʠʢʠ ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʥʫʶ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʠʤʦʩʪʠ. ʀʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʵʪʠʭ ʟʘʢʦʥʦʚ ʜʦʣʞʥʦ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʦʙʦʩʥʦʚʘʥʠʝʤ ʢʦʨʨʝʢʪʥʦʩʪʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ.  

6. ʇʦʣʫʯʠʚ ʦʪʚʝʪ ʧʦʜʫʤʘʡʪʝ, ʚʩʝʛʜʘ ʣʠ ʦʥ ʩʧʨʘʚʝʜʣʠʚ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʚ ʟʘʜʘʯʝ ɺʘʩ ʧʨʦʩʠʣʠ ʥʘʡʪʠ ʤʘʩ-

ʩʫ ʤʘʣʴʯʠʢʘ, ʠ ɺʳ ʧʦʣʫʯʘʝʪʝ ʦʪʚʝʪ 1500 ʢʛ, ʪʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʤʘʣʴʯʠʢ ʥʝ ʤʦʞʝʪ ʠʤʝʪʴ ʪʘʢʫʶ ʤʘʩʩʫ. ʉʣʝ-

ʜʦʚʘʪʝʣʴʥʦ, ɺʘʰʝ ʨʝʰʝʥʠʝ ʥʝʚʝʨʥʦ.  

7. ʇʦʤʥʠʪʝ, ʯʪʦ ʝʩʣʠ ɺʘʩ ʥʝ ʧʦʧʨʦʩʠʣʠ ʫʢʘʟʘʪʴ ʦʪʚʝʪ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʝʜʠʥʠʮʘʭ, ʪʦ ʦʥ ʦʙʷʟʘʪʝʣʴ-

ʥʦ ʜʦʣʞʝʥ ʙʳʪʴ ʜʘʥ ʚ ʝʜʠʥʠʮʘʭ ʉʀ. ʊʦ ʝʩʪʴ ʝʩʣʠ ɺʘʩ ʧʨʦʩʠʣʠ ʥʘʡʪʠ ʨʘʩʩʪʦʷʥʠʝ, ʪʦ ʵʪʦ ʦʙʷʟʘʪʝʣʴʥʦ 

ʙʫʜʫʪ ʤʝʪʨʳ, ʩʢʦʨʦʩʪʴ ï ʤʝʪʨʳ ʚ ʩʝʢʫʥʜʫ, ʚʨʝʤʷ ï ʩʝʢʫʥʜ,r ʝʩʣʠ ʠʥʦʛʦ ʥʝ ʩʢʘʟʘʥʦ ʚ ʫʩʣʦʚʠʠ ʟʘʜʘʯʠ. 

8. ɽʩʣʠ ʚ ʟʘʜʘʯʝ ʜʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʯʠʩʣʘʭ, ʩʯʠʪʘʝʪʩʷ ʭʦʨʦʰʠʤ ʪʦʥʦʤ (ʥʦ ʥʝ ʦʙʷʟʘʪʝʣʴʥʳʤ) ʧʦʣʫʯʠʪʴ 

ʩʥʘʯʘʣʘ ʦʪʚʝʪ ʚ ʦʙʱʝʤ (çʙʫʢʚʝʥʥʦʤè) ʚʠʜʝ ʠ ʪʦʣʴʢʦ ʧʦʩʣʝ ʵʪʦʛʦ ʟʘʥʠʤʘʪʴʩʷ ʘʨʠʬʤʝʪʠʢʦʡ. ʆʜʥʘʢʦ 

ʦʯʝʥʴ ʯʘʩʪʦ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʜʝʡʩʪʚʠʷ ʦʙʣʝʛʯʘʶʪ ʨʘʩʯʝʪʳ. ʆʜʥʘʢʦ ʥʝ ʩʧʝʰʠʪʝ ʦʢʨʫʛʣʷʪʴ!!! ɽʩʣʠ ʚʳ ʧʨʠ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʚʳʯʠʩʣʝʥʠʷʭ ʧʦʣʫʯʠʣʠ 15 3 ʠʣʠ ʜʨʦʙʴ 7/6, ʪʦ ʩʦʭʨʘʥʠʪʝ ʵʪʦ ʚʳʨʘʞʝʥʠʝ ʜʦ ʢʦʥʮʘ ʨʝ-

ʰʝʥʠʷ. ɺʝʨʦʷʪʥʝʝ ʚʩʝʛʦ ʚ ʩʘʤʦʤ ʢʦʥʮʝ ʨʝʰʝʥʠʷ ʢʦʨʝʥʴ ʠʟ ʪʨʝʭ ʙʫʜʝʪ çʫʙʠʪè ʜʨʫʛʠʤ ʢʦʨʥʝʤ ʠʟ ʪʨʝʭ, ʘ 

ʝhʩʪʝʨʢʘ ʚ ʟʥʘʤʝʥʘʪʝʣʝ ʙʫʜʝʪ ʫʙʠʪʘ ʰʝʩʪʝʨʢʦʡ ʚ ʯʠʩʣʠʪʝʣʝ. ʆʢʨʫʛʣʝʥʠʝ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʯʠʥʦʡ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʯʠʩʣʝʥʥʦʛʦ ʦʪʚʝʪʘ (ʧʨʠ ʧʨʘʚʠʣʴʥʦʤ ʨʝh ʝʥʠʠ). 

ʕʪʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦʤʦʛʫʪ ɺʘʤ ʚ ʨʝʰʝʥʠʠ ʙʦʣʴʰʠʥʩʪʚʘ ʬʠʟʠʯʝʩʢʠʭ ʟʘʜʘʯ. 

 

ʇʈʀʄɽʈ. ʅʘʨʠʩʫʡʪʝ ʪʨʘʝʢʪʦʨʠʶ ʜʚʠʞʝʥʠʷ, ʦʧʨʝʜʝʣʠʪʝ ʧʫʪʴ, ʧʨʦʡʜʝʥʥʳʡ ʩʧʦʨʪʩʤʝʥʦʤ, ʠ ʝʛʦ ʧʝ-

ʨʝʤʝʱʝʥʠʝ, ʝʩʣʠ ʦʥ ʧʝʨʝʧʣʳʣ ʙʘʩʩʝʡʥ ʧʦ ʚʦʜʥʦʡ ʜʦʨʦʞʢʝ ʜʣʠʥʦʡ 25 ʤ ʜʚʘʞʜʳ (ʪʫʜʘ ʠ ʦʙʨʘʪʥʦ). 

ʇʝʨʝʤʝʱʝʥʠʝ ï ʵʪʦ ʥʘʧʨʘʚʣʝʥʥʳʡ ʦʪʨʝʟʦʢ 

ʧʨʷʤʦʡ AB, ʩʦʝʜʠʥʷʶʱʠʡ ʥʘʯʘʣʴʥʦʝ ʧʦ-

ʣʦʞʝʥʠʝ ʪʝʣʘ ʩ ʝʛʦ ʢʦʥʝʯʥʳʤ ʧʦʣʦʞʝʥʠ-

ʝʤ. ʊʘʢ ʢʘʢ ʪʦʯʢʠ ɸ ʠ ɺ ʩʦʚʧʘʜʘʶʪ (ʥʘ ʨʠ-

ʩʫʥʢʝ ʪʦʯʢʠ ɸ ʠ ɺ ʩʜʚʠʥʫʪʳ ʧʦ ʚʝʨʪʠʢʘʣʠ 

ʜʣʷ ʥʘʛʣʷʜʥʦʩʪʠ), ʪʦ ʧʝʨʝʤʝʱʝʥʠʝ ʧʣʦʚʮʘ 

ʨʘʚʥʦ ʥʫʣʶ. ʇʨʠ ʵʪʦʤ ʧʫʪʴ ʙʫʜʝʪ ʨʘʚʝʥ: L = AC + CB = 50 (ʤ). 

 

ʇʈʀʄɽʈ. ɺʝʣʦʩʠʧʝʜʠʩʪ ʜʚʠʛʘʝʪʩʷ ʨʘʚʥʦʤʝʨʥʦ ʧʦ ʦʢʨʫʞʥʦʩʪʠ ʨʘʜʠʫʩʘ 100 ʤ. 

ʉʜʝʣʘʡʪʝ ʯʝʨʪʝʞ. ʆʧʨʝʜʝʣʠʪʝ ʧʫʪʴ ʠ ʧʝʨʝʤʝʱʝʥʠʝ ʚʝʣʦʩʠʧʝʜʠʩʪʘ ʟʘ ʧʦʣʦʚʠʥʫ 

ʦʙʦʨʦʪʘ. 

ɿʘ ʧʦʣʦʚʠʥʫ ʦʙʦʨʦʪʘ ʚʝʣʦʩʠʧʝʜʠʩʪ ʧʨʦʡʜʝʪ ʧʦʣʦʚʠʥʫ ʦʢʨʫʞʥʦʩʪʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʧʨʦʡʜʝʥʥʳʡ ʧʫʪʴ ʙʫʜʝʪ ʨʘʚʝʥ ʧʦʣʦʚʠʥʝ ʜʣʠʥʝ ʦʢʨʫʞʥʦʩʪʠ (ʥʘ ʨʠʩʫʥʢʝ ʜʫʛʘ ɸʉ): 

2

2 2

ʦʢʨʫʞʥʦʩʪʠL R
L R

p
p= = = . ʇʝʨʝʤʝʱʝʥʠʝ ʚʝʣʦʩʠʧʝʜʠʩʪʘ ʙʫʜʝʪ ʨʘʚʥʦ ʨʘʩʩʪʦʷʥʠʶ 

ʤʝʞʜʫ ʪʦʯʢʘʤʠ A ʠ ʉ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʝʨʝʤʝʱʝʥʠʝ ʙʫʜʝʪ ʨʘʚʥʦ ʜʠʘʤʝʪʨʫ ʦʢʨʫʞʥʦʩʪʠ: S = D = 2R. 
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ʇʈʀʄɽʈ. ʊʝʣʦ, ʢʦʪʦʨʦʝ ʜʚʠʛʘʣʦʩʴ ʩ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʟʘ 2 ʩ ʧʝʨʝʰʣʦ ʠʟ 

ʪʦʯʢʠ 1 ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ x1 = 3 ʤ, y1 = 6 ʤ ʚ ʪʦʯʢʫ 2 ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ x2 = 6 ʤ, 

y2 = 2 ʤ. ʏʝʤʫ ʨʘʚʥʘ ʩʢʦʨʦʩʪʴ ʪʝʣʘ? 

ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʨʠʩʫʥʦʢ ʚ ʵʪʦʡ ʟʘʜʘʯʝ ʜʝʣʘʪʴ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦ-

ʥʳ, ʝʩʣʠ ʚʳ ʥʝ ʫʚʝʨʝʥʳ ʚ ʩʝʙʝ, ʪʦ ʣʫʯʰʝ ʝʛʦ ʩʜʝʣʘʪʴ. ʏʪʦʙʳ ʥʘʡʪʠ ʩʢʦʨʦʩʪʴ ʪʝʣʘ 

ʥʘʜʦ ʟʥʘʪʴ ʢʘʢʦʡ ʧʫʪʴ ʧʨʦʰʣʦ ʪʝʣʦ. ɺ ʥʘʰʝʡ ʟʘʜʘʯʝ ʧʫʪʴ ʙʫʜʝʪ ʨʘʚʝʥ ʨʘʩʩʪʦʷ-

ʥʠʶ ʤʝʞʜʫ ʪʦʯʢʘʤʠ. ʂʘʢ ʤʳ ʟʥʘʝʤ ʠʟ ʧʘʨʘʛʨʘʬʘ 1.02, ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʪʦʯʢʘʤʠ 

ʥʘ ʧʣʦʩʢʦʩʪʠ ʤʳ ʤʦʞʝʤ ʥʘʡʪʠ ʧʦ ʪʝʦʨʝʤʝ ʇʠʬʘʛʦʨʘ: 2 2

x yS S S= + . ʇʝʨʝʤʝʱʝ-

ʥʠʝ ʪʝʣʘ ʚʜʦʣʴ ʦʩʝʡ ʢʦʦʨʜʠʥʘʪ ʥʘʭʦʜʠʤ ʧʦ ʬʦʨʤʫʣʘʤ Sx = x2 ï x1,        Sy = y2 ï y1. 

ʀ ʥʝ ʙʦʡʪʝʩʴ ʧʦʣʫʯʠʪʴ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ! ɺ ʜʘʥʥʦʡ ʟʘʜʘʯʝ ʧʝʨʝʤʝʱʝʥʠʝ ʚʜʦʣʴ ʦʩʠ OY ʙʫʜʝʪ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʠ ʚ ʵʪʦʤ ʥʝʪ ʥʠʯʝʛʦ ʢʨʠʤʠʥʘʣʴʥʦʛʦ. ʀ ʥʝ ʟʘʙʳʚʘʝʤ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʪʝʣʘ ʨʘʚʥʘ 
S

t
u= . 

 

ʇʈʀʄɽʈ. ʄʷʯ ʫʧʘʣ ʩ ʚʳʩʦʪʳ 3 ʤ, ʦʪʩʢʦʯʠʣ ʦʪ ʧʦʣʘ ʠ ʙʳʣ ʧʦʡʤʘʥ ʧʦʩʣʝ ʦʪʩʢʦʢʘ ʥʘ ʚʳʩʦ-

ʪʝ 1 ʤ. ɺʦ ʩʢʦʣʴʢʦ ʨʘʟ ʧʫʪʴ, ʧʨʦʡʜʝʥʥʳʡ ʤʷʯʦʤ, ʙʦʣʴʰʝ ʤʦʜʫʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʤʷʯʘ? 

ʄʦʜʫʣʴ ʧʝʨʝʤʝʱʝʥʠʷ ʠ ʧʫʪʴ ʤʦʛʫʪ ʙʳʪʴ ʥʘʡʜʝʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʨʠʩʫʥʢʘ, ʢʦʪʦʨʳʡ ʚ 

ʵʪʦʡ ʟʘʜʘʯʝ ʦʙʷʟʘʪʝʣʝʥ. ʇʝʨʝʤʝʱʝʥʠʝ ʨʘʚʥʦ ʨʘʩʩʪʦʷʥʠ ʁʤʝʞʜʫ ʥʘʯʘʣʴʥʦʡ ʠ ʢʦʥʝʯʥʦʡ ʪʦʯ-

ʢʦʡ ʧʫʪʠ ʤʷʯʠʢʘ: 1 2 2ʤ.S h h= - =  ʇʫʪʴ ʙʫʜʝʪ ʨʘʚʝʥ 
1 2 4ʤ.l h h= + =  ʆʪʢʫʜʘ  

1 2

1 2

2
h hl

h hS

+
= =
-

. 

 

ʇʈʀʄɽʈ. ʉʘʤʦʣʝʪ ʣʝʪʝʣ ʥʘ ʩʝʚʝʨ ʚ ʪʝʯʝʥʠʝ 60 ʤʠʥ, ʘ ʟʘʪʝʤ, ʩ ʪʦʡ ʞʝ ʧʦ ʤʦʜʫʣʶ ʩʢʦʨʦʩʪʴʶ, ʥʘ ʚʦ-

ʩʪʦʢ ʚ ʪʝʯʝʥʠʝ 45 ʤʠʥ. ʅʘ ʩʢʦʣʴʢʦ ʧʨʦʮʝʥʪʦʚ ʧʫʪʴ ʩʘʤʦʣʝʪʘ ʙʦʣʴʰʝ ʤʦʜʫʣʷ ʝʛʦ ʧʝʨʝʤʝʱʝʥʠʷ? 

ɼʣʷ ʥʘʯʘʣʘ ʚʩʧʦʤʥʠʤ ʥʝʤʥʦʛʦ ʛʝʦʛʨʘʬʠʶ. ʇʨʝʜʩʪʘʚʴʪʝ, ʯʪʦ ʫ ʚʘʩ ʧʝʨʝʜ ʛʣʘʟʘʤʠ ʨʘʟʚʝʨʥʫʪʘ ʢʘʨʪʘ. ɻʜʝ 

ʙʫʜʝʪ ʥʘ ʥʝʡ ʩʝʚʝʨ? ʇʨʘʚʠʣʴʥʦ, ʚʚʝʨʭʫ. ʖʛ ʙʫʜʝʪ ʚʥʠʟʫ, ʟʘʧʘʜ ʙʫʜʝʪ ʩʣʝʚʘ, ʘ ʚʦʩʪʦʢ ʩʧʨʘʚʘ. ʊʦʯʥʦ ʪʘʢ 

ʞʝ ʤʳ ʙʫʜʝʪ ʩʯʠʪʘʪʴ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʧʨʠ ʨʝʰʝʥʠʠ ʬʠʟʠʯʝʩʢʠʭ ʟʘʜʘʯ. 

ʇʫʩʪʴ ʩʢʦʨʦʩʪʴ ʩʘʤʦʣʝʪʘ ʨʘʚʥʘ (ʧʦ ʤʦʜʫʣʶ) u. ʊʦʛʜʘ, ʜʚʠʛʘʷʩʴ ʥʘ ʩʝʚʝʨ (ʪʦ ʝʩʪʴ ʚʚʝʨʭ), ʩʘʤʦʣʝʪ ʧʨʦʣʝ-

ʪʝʣ ʨʘʩʩʪʦʷʥʠʝ L1 = ut1, ʘ ʜʚʠʛʘʷʩʴ ʥʘ ʚʦʩʪʦʢ (ʪʦ ʝʩʪʴ ʥʘʧʨʘʚʦ) ï ʨʘʩʩʪʦʷʥʠʝ L2 = ut2. 

ʇʦʵʪʦʤʫ ʝʛʦ ʧʫʪʴ ʙʫʜʝʪ ʨʘʚʝʥ: L = L1 + L2 = u(t1 + t2). ʄʦʜʫʣʴ ʧʝʨʝʤʝʱʝʥʠʷ (ʨʘʩʩʪʦʷʥʠʝ 

ʤʝʞʜʫ ʥʘʯʘʣʴʥʦʡ ʠ ʢʦʥʝʯʥʦʡ ʪʦʯʢʘʤʠ ʧʫʪʠ) 

S =
2 2

1 2L L+ =u
2 2

1 2t t+  (ʧʦ ʚʩʝʤ ʠʟʚʝʩʪʥʦʡ ʪʝʦʨʝʤʝ ʇʠʬʘʛʦʨʘ). 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ,  
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ʪʦ ʝʩʪʴ ʧʫʪʴ ʙʦʣʴʰʝ ʧʝʨʝʤʝʱʝʥʠʷ ʚ 1,4 ʨʘʟʘ ʠʣʠ ʥʘ 40%. ɿʘʙʳʣʠ ʢʘʢ çʧʝʨʝʚʝʩʪʠè ʨʘʟʳ ʚ ʧʨʦʮʝʥʪʳ? ʇʦ-

ʚʪʦʨʠʪʝ ʪʝʦʨʠʶ ʚ ʧʘʨʘʛʨʘʬʝ 1.01. 

 

ʇʈʀʄɽʈ. ʂʦʣʦʥʥʘ ʤʘʰʠʥ ʜʣʠʥʦʡ 500 ʤ ʧʨʦʭʦʜʠʪ ʤʦʩʪ ʜʣʠʥʦʡ 1500 

ʤ ʟʘ 6 ʤʠʥ. ʆʧʨʝʜʝʣʠʪʝ ʩʢʦʨʦʩʪʴ ʢʦʣʦʥʥʳ. 

ɿʘʜʘʯʘ ʚʨʦʜʝ ʢʘʢ ʧʨʦʩʪʘʷ, ʥʦ ʩ ʥʝʙʦʣʴʰʠʤ ʧʦʜʚʦʭʦʤ. ʇʦʵʪʦʤʫ ʦʙʷʟʘ-

ʪʝʣʴʥʦ ʩʜʝʣʘʝʤ ʧʦʷʩʥʠʪʝʣʴʥʳʡ ʨʠʩʫʥʦʢ. ɺʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʦʥʥʝ 

ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʤʦʩʪʘ, ʤʳ ʙʫʜʝʤ ʠʟʤʝʨʷʪʴ ʩʝʢʫʥʜʦʤʝʨʦʤ. ʄʳ ʚʢʣʶ-

ʯʘʝʤ ʩʝʢʫʥʜʦʤʝʨ ʚ ʪʦʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʧʝʨʚʘʷ ʤʘʰʠʥʘ ʢʦʣʦʥʥʳ (ʪʦʯʢʘ ʉ) ʟʘʝʭʘʣʘ ʥʘ ʤʦʩʪ (ʪʦʯʢʘ ɺ). ʇʨʠ 

ʵʪʦʤ ʤʳ ʚʳʢʣʶʯʘʝʤ ʩʝʢʫʥʜʦʤʝʨ ʚ ʪʦʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʧʦʩʣʝʜʥʷʷ (ʘ ʥʝ ʧʝʨʚʘʷ) ʤʘʰʠʥʘ ʧʨʦʝʭʘʣʘ ʤʦʩʪ, ʪʦ 

ʝʩʪʴ ʢʦʛʜʘ ʪʦʯʢʘ D ʩʦʚʤʝʩʪʠʪʴʩʷ ʩ ʪʦʯʢʦʡ ɸ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʢʦʣʦʥʥʦʡ ʤʦʩʪʘ ʮʝʣʠ-

ʢʦʤ ʠ ʧʦʣʥʦʩʪʴʶ ʟʘʚʠʩʠʪ ʦʪ ʚʨʝʤʝʥʠ ʜʚʠʞʝʥʠʷ ʪʦʯʢʠ D. ʄʳ ʚʢʣʶʯʘʝʤ ʩʝʢʫʥʜʦʤʝʨ ʚ ʪʦʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ 

ʧʦʩʣʝʜʥʷʷ ʤʘʰʠʥʘ (ʪʦʯʢʘ D) ʝʱʝ ʥʝ ʜʦʝʭʘʣʘ ʜʦ ʤʦʩʪʘ ʠ ʚʳʢʣʶʯʘʝʤ, ʢʦʛʜʘ ʧʦʩʣʝʜʥʷʷ ʤʘʰʠʥʘ ʧʨʦʝʭʘʣʘ 

ʤʦʩʪ. ʀʟ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʯʪʦ ʨʘʩʩʪʦʷʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʝʦʜʦʣʝʝʪ ʧʦʩʣʝʜʥʷʷ ʤʘʰʠʥʘ, ʙʫʜʝʪ ʨʘʚʥʦ ʩʫʤʤʝ 

ʜʣʠʥ ʢʦʣʦʥʥʳ ʠ ʤʦʩʪʘ. ɿʥʘʯʠʪ ʩʢʦʨʦʩʪʴ ʢʦʣʦʥʥʳ ʙʫʜʝʪ ʨʘʚʥʘ  
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ʕʪʦʪ ʢʘʢ ʨʘʟ ʪʦʪ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʢʦʣʦʥʥʫ ʥʝʣʴʟʷ ʩʯʠʪʘʪʴ ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʦʡ.  
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ʊʝʩʪ 1.03.01.

1. ʊʝʣʦ ʧʝʨʝʤʝʩʪʠʣʦʩʴ ʠʟ ʪʦʯʢʠ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ 

(0; 3) ʚ ʪʦʯʢʫ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ (3; ï1). ʅʘʡʜʠʪʝ ʤʦ-

ʜʫʣʴ ʧʝʨʝʤʝʱʝʥʠʷ ʪʝʣʘ.  

1. 2   2. 4   3. 3   4. 5 

2. ʊʝʣʦ ʧʘʜʘʝʪ ʩ ʚʳʩʦʪʳ 5 ʤ, ʧʦʩʣʝ ʫʜʘʨʘ ʦ ʧʦʣ 

ʦʥʦ ʧʦʜʥʷʣʦʩʴ ʥʘ ʚʳʩʦʪʫ 1 ʤ. ʇʨʦʡʜʝʥʥʳʡ ʪʝʣʦʤ 

ʧʫʪʴ ʨʘʚʝʥ: 
1. 5 ʤ   2. 1 ʤ   3. 4 ʤ  4. 6 ʤ 

3. ʊʝʣʦ ʧʝʨʝʤʝʩʪʠʣʦʩʴ ʠʟ ʪʦʯʢʠ A ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ 

ʭ0=2 ʠ ʫ0=3 ʚ ʪʦʯʢʫ B ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ ʭ=7;  

ʫ= ï9. ʄʦʜʫʣʴ ʧʝʨʝʤʝʱʝʥʠʷ AB ʨʘʚʝʥ: 
1. 5   2. 12   3. 13   4. 17 

4. ʉʘʤʦʣʝʪ ʧʨʦʣʝʪʝʣ ʧʦ ʧʨʷʤʦʡ 600 ʢʤ, ʟʘʪʝʤ ʧʦ-

ʚʝʨʥʫʣ ʧʦʜ ʧʨʷʤʳʤ ʫʛʣʦʤ ʠ ʧʨʦʣʝʪʝʣ ʝʱʝ 800 ʢʤ. 

ʏʝʤʫ ʨʘʚʝʥ ʤʦʜʫʣʴ ʚʝʢʪʦʨʘ ʧʝʨʝʤʝʱʝʥʠʷ (ʚ ʢʤ) 

ʩʘʤʦʣʝʪʘ? 

1. 200    2. 1400    3. 1000    4. 1200 

5. ʂʘʤʝʥʴ, ʙʨʦʰʝʥʥʳʡ ʩ ʙʘʰʥʠ ʚʳʩʦʪʦʡ 30 ʤ, ʧʘ-

ʜʘʝʪ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 40 ʤ ʦʪ ʝʝ ʦʩʥʦʚʘʥʠʷ. ʆʧʨʝʜʝ-

ʣʠʪʝ ʤʦʜʫʣʴ ʧʝʨʝʤʝʱʝʥʠʷ ʢʘʤʥʷ. 

1. 40 ʤ;  2. 50 ʤ;    3. 60 ʤ;  4. 70 ʤ. 

6. ʏʝʣʦʚʝʢ ʧʨʦʰʝʣ ʧʦ ʧʨʦʩʧʝʢʪʫ 240 ʤ, ʟʘʪʝʤ ʧʦ-

ʚʝʨʥʫʣ ʥʘ ʧʝʨʝʢʨʝʩʪʢʝ ʠ ʧʨʦʰʝʣ ʚ ʧʝʨʧʝʥʜʠʢʫ-

ʣʷʨʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʝʱʝ 70 ʤ. ʅʘ ʩʢʦʣʴʢʦ ʧʨʦ-

ʮʝʥʪʦʚ ʧʫʪʴ, ʧʨʦʡʜʝʥʥʳʡ ʯʝʣʦʚʝʢʦʤ, ʙʦʣʴʰʝ ʤʦ-

ʜʫʣʷ ʝʛʦ ʧʝʨʝʤʝʱʝʥʠʷ? 

1. 24    2. 28   3. 26    4. 30 

7. ʊʝʣʦ ʥʘʯʘʣʦ ʜʚʠʛʘʪʴʩʷ ʚʜʦʣʴ ʦʩʠ ʭ ʩ ʧʦʩʪʦʷʥ-

ʥʦʡ ʩʢʦʨʦʩʪʴʶ 6 ʤ/ʩ ʠʟ ʪʦʯʢʠ, ʠʤʝʶʱʝʡ ʢʦʦʨʜʠ-

ʥʘʪʫ ʭ0 = ï7 ʤ. ʏʝʨʝʟ ʩʢʦʣʴʢʦ ʩʝʢʫʥʜ ʢʦʦʨʜʠʥʘʪʘ 

ʪʝʣʘ ʦʢʘʞʝʪʩʷ ʨʘʚʥʦʡ 5 ʤ? 

1. 2    2. 4   3. 3    4. 5 

8. ʇʝʰʝʭʦʜ ʧʝʨʝʭʦʜʠʣ ʜʦʨʦʛʫ ʩʦ ʩʢʦʨʦʩʪʴʶ 

4,2 ʢʤ/ʯ ʧʦ ʧʨʷʤʦʡ, ʩʦʩʪʘʚʣʷʶʱʝʡ ʫʛʦʣ 30Á ʩ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʦʨʦʛʠ, ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʡ ʤʠʥʫʪʳ. 

ʆʧʨʝʜʝʣʠʪʝ ʰʠʨʠʥʫ ʜʦʨʦʛʠ. 

1. 35     2. 40   3. 70     4. 55 

9. ʏʝʣʦʚʝʢ ʦʙʭʦʜʠʪ ʧʨʷʤʦʫʛʦʣʴʥʦʝ ʟʜʘʥʠʝ ʧʦ ʧʝ-

ʨʠʤʝʪʨʫ. ʐʠʨʠʥʘ ʟʜʘʥʠ ̫50 ʤ, ʜʣʠʥʘ 20 ʤ. ʇʫʪʴ ʠ 

ʧʝʨʝʤʝɦ ʝʥʠʝ ʯʝʣʦʚʝʢʘ ʨʘʚʥʳ: 
1. 70 ʤ,  70 ʤ     2. 140 ʤ, 0 ʤ    

3. 0 ʤ, 140 ʤ      4. 140 ʤ, 140 ʤ 

10. ʊʨʠ ʪʝʣʘ, ʥʘʯʘʚʰʠʝ ʨʘʚʥʦʤʝʨʥʦʝ ʜʚʠʞʝʥʠʝ ʩʦ 

ʩʢʦʨʦʩʪʷʤʠ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʫʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥ-

ʢʝ, ʧʨʦʰʣʠ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʧʫʪʴ. ɺ ʢʘʢʦʤ ʠʟ ʥʠʞʝ-

ʧʨʠʚʝʜʝʥʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ ʥʘʭʦʜʷʪʩʷ ʤʝʞʜʫ ʩʦ-

ʙʦʡ ʠʭ ʚʨʝʤʝʥʘ ʜʚʠʞʝʥʠʡ? 

 
1. t2=t3>t1  2. t2=t3<t1  3. t1>t3>t2   

4. t3>t1>t2  5. t2=t3=t1  

11. ʄʘʪʝʨʠʘʣʴʥʘʷ ʪʦʯʢʘ ʥʘʯʘʣʘ 

ʨʘʚʥʦʤʝʨʥʦʝ ʜʚʠʞʝʥʠʝ ʩʦ ʩʢʦʨʦ-

ʩʪʴʶ 1 ʤ/ʩ ʠʟ ʪʦʯʢʠ ɸ, ʷʚʣʷʶ-

ʱʝʡʩʷ ʚʝʨʰʠʥʦʡ ʨʘʚʥʦʩʪʦʨʦʥʥʝ-

ʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ ɸɺʉ, ʩʦ ʩʪʦʨʦʥʦʡ 10 ʩʤ. ɺʦ 

ʩʢʦʣʴʢʦ ʨʘʟ ʧʨʦʡʜʝʥʥʳʡ ʧʫʪʴ ʟʘ 0,5 ʩ ʦʪʣʠʯʘʝʪʩʷ 

ʦʪ ʧʝʨʝʤʝʱʝʥʠʷ ʟʘ ʪʦ ʞʝ ʚʨʝʤʷ?  

1. ɺ 50 ʨʘʟ ʙʦʣʴʰʝ.  2. ɺ 50 ʨʘʟ ʤʝʥʴʰʝ.   

3. ɺ 5 ʨʘʟ ʙʦʣʴʰʝ.  4. ɺ 5 ʨʘʟ ʤʝʥʴʰʝ.   

5. ɺ 2 ʨʘʟʘ ʙʦʣʴh ʝ.  

12. ʊʝʣʦ, ʜʚʠʛʘʷʩʴ ʧʦ ʦʢʨʫʞʥʦʩʪʠ ʨʘʜʠʫʩʘ R, ʩʜʝ-

ʣʘʣʦ 2,5 ʦʙʦʨʦʪʘ. ʆʧʨʝʜʝʣʠʪʝ ʧʫʪʴ ʠ ʧʝʨʝʤʝɦ ʝʥʠʝ 

ʪʝʣʘ. 
1. 5pR, 2R  2. 2,5pR, R  3. 5pR, 0 4. 2pR, 2R 

13. ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ɿʝʤʣʠ ʚʦʢʨʫʛ 

ʉʦʣʥʮʘ u = 30 ʢʤ/ʩ. ʂʘʢʦʡ ʧʫʪʴ (ʚ ʪʳʩʷʯʘʭ ʢʤ) ʧʨʠ 

ʵʪʦʤ ʜʚʠʞʝʥʠʠ ʧʨʦʭʦʜʠʪ ɿʝʤʣʷ ʟʘ ʩʫʪʢʠ?  

1. 1 786    2.  2 053   3.  2 157    4. 2 592  

14. ʄʦʣʦʜʦʡ ʙʘʤʙʫʢ ʟʘ ʩʫʪʢʠ ʤʦʞʝʪ ʚʳʨʘʩʪʠ ʥʘ 

86,4 ʩʤ. ʅʘ ʩʢʦʣʴʢʦ ʦʥ ʤʦʞʝʪ ʚʳʨʘʩʪʠ (ʚ ʤʤ) ʟʘ 

1 ʩʝʢʫʥʜʫ? 

1. 0,01    2.  0,1  3.  1    4. 10 

15. ɼʦʧʫʩʪʠʤ, ʯʪʦ ʪʦʣʱʠʥʘ ʣʴʜʘ ʚ ʧʨʫʜʫ ʫʚʝʣʠʯʠ-

ʚʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʥʘ 5 ʤʤ ʚ ʩʫʪʢʠ. ʂʘʢʦʡ ʩʪʘʥʝʪ 

ʪʦʣʠɦʥʘ ʣʴʜʘ ʟʘ ʥʝʜʝʣʶ (ʚ ʤʤ), ʝʩʣʠ ʝʛʦ ʧʝʨʚʦʥʘ-

ʯʘʣʴʥʘʷ ʪʦʣʱʠʥʘ 2 ʩʤ? 

1. 35    2.  45  3.  55    4. 65 

16. ʇʦ ʙʠʢʬʦʨʜʦʚʫ ʰʥʫʨʫ ʧʣʘʤʷ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪ-

ʩʷ ʩ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ 0,8 ʩʤ/ʩ. ʂʘʢʦʡ ʜʣʠʥʳ 

(ʚ ʩʤ) ʰʥʫʨ ʥʝʦʙʭʦʜʠʤʦ ʚʟʷʪʴ, ʯʪʦʙʳ ʧʦʜʞʠʛʘʶ-

ʱʠʡ ʝʛʦ ʯʝʣʦʚʝʢ ʤʦʛ ʦʪʙʝʞʘʪʴ ʥʘ ʙʝʟʦʧʘʩʥʦʝ ʨʘʩ-

ʩʪʦʷʥʠʝ 120 ʤ, ʧʦʢʘ ʧʣʘʤʷ ʥʝ ʜʦʡʜʝʪ ʜʦ ʚʟʨʳʚʯʘ-

ʪʦʛʦ ʚʝʱʝʩʪʚʘ? ʉʢʦʨʦʩʪʴ ʯʝʣʦʚʝʢʘ 4 ʤ/ʩ. 

1. 16    2. 20   3.  24    4. 28 

ʉʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ ʙʫʜʫʪ ʙʝʟ ʚʘʨʠʘʥʪʦʚ ʦʪʚʝʪʦʚ 

17. ʇʦ ʘʨʝʥʝ ʮʠʨʢʘ ʣʦʰʘʜʴ ʧʨʦʙʝʞʘʣʘ ʢʨʫʛ ʜʠʘ-

ʤʝʪʨʦʤ 12 ʤ ʟʘ 30 ʩ. ʆʧʨʝʜʝʣʠʪʝ ʧʫʪʴ ʠ ʧʝʨʝʤʝʱʝ-

ʥʠʝ ʣʦʰʘʜʠ ʟʘ 15 ʩ ʜʚʠʞʝʥʠʷ; ʟʘ 30 ʩ.  

18. ʇʦʝʟʜ ʜʣʠʥʦʡ 240 ʤ, ʜʚʠʛʘʷʩʴ ʨʘʚʥʦʤʝʨʥʦ, 

ʧʨʦʰʝʣ ʤʦʩʪ ʟʘ 2 ʤʠʥ. ʆʧʨʝʜʝʣʠʪʝ ʩʢʦʨʦʩʪʴ ʧʦʝʟ-

ʜʘ, ʝʩʣʠ ʜʣʠʥʘ ʤʦʩʪʘ 360 ʤ. 

19. ʉʘʤʦʣʝʪ, ʧʨʦʣʝʪʝʚ ʧʦ ʧʨʷʤʦʡ 1400 ʢʤ, ʧʦʚʝʨ-

ʥʫʣ ʧʦʜ ʫʛʣʦʤ 90Ü ʠ ʧʨʦʣʝʪʝʣ ʝʱʝ 300 ʢʤ. ʆʧʨʝʜʝ-

ʣʠʪʝ ʧʫʪʴ ʠ ʧʝʨʝʤʝʱʝʥʠʝ ʩʘʤʦʣʝʪʘ.  

20. ʇʨʦʪʠʚʦʪʘʥʢʦʚʦʝ ʦʨʫʜʠʝ ʩʪʨʝʣʷʝʪ ʧʨʷʤʦʡ 

ʥʘʚʦʜʢʦʡ ʧʦ ʪʘʥʢʫ. ʈʘʟʨʳʚ ʩʥʘʨʷʜʘ ʟʘʤʝʯʝʥ ʥʘ ʙʘ-

ʪʘʨʝʝ ʯʝʨʝʟ 0,6 ʩ, ʘ ʟʚʫʢ ʦʪ ʨʘʟʨʳʚʘ ʫʩʣʳʰʘʥ ʯʝʨʝʟ 

2,1 ʩ ʧʦʩʣʝ ʚʳʩʪʨʝʣʘ. ʅʘ ʢʘʢʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʙʘ-

ʪʘʨʝʠ ʥʘʭʦʜʠʣʩʷ ʪʘʥʢ? ʉ ʢʘʢʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʩʢʦʨʦʩʪʴʶ ʣʝʪʝʣ ʩʥʘʨʷʜ? ʉʢʦʨʦʩʪʴ ʟʚʫʢʘ ʨʘʚʥʘ 

340 ʤ/ʩ. ʉʦʧʨʦʪʠʚʣʝʥʠʝʤ ʚʦʟʜʫʭʘ ʧʨʝʥʝʙʨʝʯʴ.  

 
1 2 3 4 5 6 7 8 9 10 

4 4 3 3 2 1 1 1 2 2 

11 12 13 14 15 16 17 18 19 20 

3 1 4 1 3 3 6p; 

12; 

12p; 

0. 

5 1700 ʢʤ; 

1432 ʢʤ. 

510; 

850 
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ʊʝʩʪ 1.03.02 

1. ʄʷʯ ʩ ʚʳʩʦʪʳ 1ʤ ʙʳʣ ʧʦʜʙʨʦʰʝʥ ʚʝʨʪʠʢʘʣʴʥʦ 

ʚʚʝʨʭ ʝʱʝ ʥʘ 3ʤ ʠ ʫʧʘʣ ʥʘ ʟʝʤʣʶ. ʇʫʪɹ  ʠ ʧʝʨʝʤʝ-

ʱʝʥʠʝ ʤʷʯʘ ʩʦʩʪʘʚʣʷʶʪ: 

2. ʊʝʣʦ ʧʝʨʝʤʝʩʪʠʣʦʩʴ ʠʟ ʪʦʯʢʠ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ 

(3; 3) ʚ ʪʦʯʢʫ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ (0; ï1). ʅʘʡʜʠʪʝ ʤʦ-

ʜʫʣʴ ʧʝʨʝʤʝʱʝʥʠʷ ʪʝʣʘ. 

3. ʇʦʩʣʝ ʫʜʘʨʘ ʦ ʙʦʨʪ ʰʘʡʙʘ ʦʪʩʢʦʯʠʣʘ ʦʪ ʥʝʛʦ ʧʦ 

ʪʦʡ ʞʝ ʧʨʷʤʦʡ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 3ʤ. ʏʝʤʫ ʨʘʚʝʥ ʧʫʪʴ 

ʠ ʧʝʨʝʤʝʝɦʥʠʝ ʰʘʡʙʳ, ʝʩʣʠ ʜʦ ʫʜʘʨʘ ʦʥʘ ʥʘʭʦʜʠ-

ʣʘʩʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 2 ʤ ʦʪ ʩʪʝʥʢʠ? 

4. ɸʚʪʦʤʦʙʠʣʴ ʩʜʝʣʘʣ ʨʘʟʚʦʨʦʪ, ʦʧʠʩʘʚ ʧʦʣʦʚʠʥʫ 

ʦʢʨʫʞʥʦʩʪʠ. ɺʦ ʩʢʦʣʴʢʦ ʨʘʟ ʧʫʪʴ ʙʦʣʴʰʝ ʧʝʨʝʤʝ-

ʱʝʥʠʷ? 

5. ʇʫʪʴ, ʧʨʦʡʜʝʥʥʳʡ ʪʝʣʦʤ, ʝʩʪʴ: 1. ʚʝʣʠʯʠʥʘ, ʨʘʚ-

ʥʘʷ ʤʦʜʫʣʶ ʧʝʨʝʤʝʱʝʥʠʷ; 2. ʜʣʠʥʘ ʪʨʘʝʢʪʦʨʠʠ 

ʜʚʠʞʝʥʠʷ ʪʝʣʘ; 3. ʚʝʢʪʦʨ, ʩʦʝʜʠʥʷʶʱʠʡ ʥʘʯʘʣʴ-

ʥʫʶ ʠ ʢʦʥʝʯʥʫʶ ʪʦʯʢʫ ʪʨʘʝʢʪʦʨʠʠ; 4. ʨʘʟʥʦʩʪʴ 

ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ, ʧʨʦʚʝʜʝʥʥʳʤʠ ʠʟ ʥʘʯʘʣʘ ʢʦʦʨ-

ʜʠʥʘʪ ʚ ʢʦʥʝʯʥʫʶ ʠ ʚ ʥʘʯʘʣʴʥʫʶ ʪʦʯʢʠ ʪʨʘʝʢʪʦ-

ʨʠʠ; 5. ʚʝʣʠʯʠʥʘ, ʨʘʚʥʘʷ ʤʦʜʫʣʶ ʚʝʢʪʦʨʘ, ʩʦʝʜʠ-

ʥʷʶʱʝʛʦ ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ ʠ ʢʦʥʝʯʥʫʶ ʪʦʯʢʫ ʪʨʘ-

ʝʢʪʦʨʠʠ. 

6. ʉʘʤʦʭʦʜʥʘʷ ʢʦʩʠʣʢʘ ʠʤʝʝʪ ʰʠʨʠʥʫ ʟʘʭʚʘʪʘ 10 ʤ. 

ʆʧʨʝʜʝʣʠʪʝ ʧʣʦʱʘʜʴ ʧʦʣʷ, ʩʢʦʰʝʥʥʦʛʦ ʟʘ 10 ʤʠʥ, 

ʝʩʣʠ ʩʢʦʨʦʩʪʴ ʢʦʩʠʣʢʠ 0,1 ʤ/ʩ. 

7. ʆʜʥʦ ʪʝʣʦ, ʜʚʠʛʘʷʩʴ ʨʘʚʥʦʤʝʨʥʦ ʩʦ ʩʢʦʨʦʩʪʴʶ 

72 ʢʤ/ʯ, ʚ ʪʝʯʝʥʠʝ 10 ʩ ʧʨʦʰʣʦ ʪʘʢʦʡ ʞʝ ʧʫʪʴ, ʢʘ-

ʢʦʡ ʜʨʫʛʦʝ ʪʝʣʦ ʧʨʦʰʣʦ ʟʘ 12,5 ʩ. ʆʧʨʝʜʝʣʠʪʝ ʩʢʦ-

ʨʦʩʪʴ ʚʪʦʨʦʛʦ ʪʝʣʘ. 

8. ɼʚʠʛʘʷʩʴ ʨʘʚʥʦʤʝʨʥʦ ʧʨʷʤʦʣʠʥʝʡʥʦ, ʪʝʣʦ ʟʘ 10 

ʩ ʧʨʦʰʣʦ 200 ʩʤ. ɿʘ ʩʢʦʣʴʢʦ ʯʘʩʦʚ ʵʪʦ ʪʝʣʦ, ʜʚʠʛʘ-

ʷʩʴ ʩ ʪʦʡ ʞʝ ʩʢʦʨʦʩʪʴʶ ʠ ʚ ʪʦʤ ʞʝ ʥʘʧʨʘʚʣʝʥʠʠ, 

ʧʨʦʡʜʝʪ ʧʫʪʴ 36 ʢʤ? 

9. ʇʫʪʴ ʚ 63 ʢʤ ʦʪ ʦʜʥʦʡ ʩʪʘʥʮʠʠ ʜʦ ʜʨʫʛʦʡ ʵʣʝʢ-

ʪʨʦʧʦʝʟʜ ʤʦʞʝʪ ʧʨʦʡʪʠ ʙʝʟ ʦʩʪʘʥʦʚʦʢ ʩʦ ʩʨʝʜʥʝʡ 

ʩʢʦʨʦʩʪʴʶ 70 ʢʤ/ʯ. ʉʢʦʣʴʢʦ ʤʠʥʫʪ ʟʘʥʠʤʘʶʪ ʦʩʪʘ-

ʥʦʚʢʠ, ʝʩʣʠ ʵʣʝʢʪʨʦʧʦʝʟʜ ʧʨʦʭʦʜʠʪ ʵʪʦ ʨʘʩʩʪʦʷʥʠʝ 

ʟʘ 1 ʯ 10 ʤʠʥ? 

16 ʤʠʥʫʪ 

10. ɿʘʩʪʠʛʥʫʪʳʡ ʛʨʦʟʦʡ ʧʫʪʥʠʢ ʫʚʠʜʝʣ ʚʩʧʳʰʢʫ 

ʤʦʣʥʠʠ, ʘ ʯʝʨʝʟ 10 ʩ ʜʦ ʥʝʛʦ ʜʦʥʝʩʣʠʩʴ ʨʘʩʢʘʪʳ 

ʛʨʦʤʘ. ʅʘ ʢʘʢʦʤ ʨʘʩʩʪʦʷʥʠʠ (ʚ ʢʤ) ʦʪ ʥʝʛʦ ʧʨʦ-

ʠʟʦʰʝʣ ʛʨʦʟʦʚʦʡ ʨʘʟʨʷʜ, ʝʩʣʠ ʩʢʦʨʦʩʪʴ ʟʚʫʢʘ ʚ 

ʚʦʟʜʫʭʝ ʨʘʚʥʘ 340 ʤ/ʩ? 

1 2 3 4 5 6 7 8 9 10 

7; 1 5 5; 1 1,57 2 600 16 50 16 3,4 
 

 

 

1.04. ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ 
ɺʝʣʠʯʠʥʳ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʯʘʩʪʥr ʤ (ʪʦ ʝʩʪʴ ʦʪʥʦʰʝʥʠʝʤ) ʜʚʫʭ ʜʨʫʛʠʭ ʚʝʣʠʯʠʥ, ʚ ʬʠʟʠʢʝ ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ ʪʠʧʘ: ʩʨʝʜʥʠʝ ʠ ʤʛʥʦʚʝʥʥʳʝ. ʉʢʦʨʦʩʪʴ ʪʦʞʝ ʜʝʣʠʪʩʷ ʥʘ ʩʨʝʜʥʶʶ ʠ ʤʛʥʦʚʝʥʥʫʶ. 

ʄʛʥʦʚʝʥʥʘʷ ʩʢʦʨʦʩʪʴ ʦʧʠʩʳʚʘʝʪ ʜʚʠʞʝʥʠʝ ʚ ʜʘʥʥʳʡ ʢʦʥʢʨʝʪʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʚ ʜʘʥʥʦʡ ʢʦʥʢʨʝʪʥʦʡ 

ʪʦʯʢʝ ʧʨʦʩʪʨʘʥʩʪʚʘ (ʝʝ, ʥʘʧʨʠʤʝʨ, ʧʦʢʘʟʳʚʘʝʪ ʩʧʠʜʦʤʝʪʨ ʘʚʪʦʤʦʙʠʣʷ). ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʚʩʝ ʜʚʠʞʝʥʠʝ ʮʝʣʠʢʦʤ, ʥʝ ʦʧʠʩʳʚʘʷ ʧʦʜʨʦʙʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʥʘ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʫʯʘʩʪʢʝ. 

ʂɸʂ ʋɿʅɸʊʔ ʂɸʂʋʖ ʉʂʆʈʆʉʊʔ ʅɸʉ ʇʈʆʉʗʊ ʅɸʁʊʀ ɺ ɿɸɼɸʏɽ? 

ʄʛʥʦʚʝʥʥʘʷ ʩʢʦʨʦʩʪʴ. ʕʪʦ ʩʢʦʨʦʩʪʴ ʚ ʜʘʥʥʦʡ ʪʦʯʢʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʣʠ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. 

ʅʘʧʨʠʤʝʨ, ʩʢʦʨʦʩʪʴ ʪʝʣʘ ʩʧʫʩʪʷ 2 ʩʝʢʫʥʜʳ ʧʘʜʝʥʠʷ ʠʣʠ ʩʢʦʨʦʩʪʴ ʤʷʯʘ ʥʘ ʚʳʩʦʪʝ 4 ʤʝʪʨʘ ʥʘʜ ʩʪʦʣʦʤ. 

ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ. ɺ ʟʘʜʘʯʝ ʵʪʘ ʩʢʦʨʦʩʪʴ ʥʘ ʫʯʘʩʪʢʝ ʧʫʪʠ ʠʣʠ ʟʘ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ. ʅʘʧʨʠʤʝʨ, 

ʩʢʦʨʦʩʪʴ ʟʘ 2 ʩʝʢʫʥʜʳ ʧʘʜʝʥʠʷ (ʘ ʥʝ ʯʝʨʝʟ ʜʚʝ ʩʝʢʫʥʜʳ) ʠʣʠ ʩʢʦʨʦʩʪʴ ʥʘ ʧʝʨʚʳʭ 20 ʤʝʪʨʘʭ ʧʫʪʠ. 

ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʧʫʪʠ (ʦʙʦʟʥʘʯʘʶʪ ʩʨu  ʠʣʠ u, ʘ ʠʥʦʛʜʘ ʧʨʦʩʪʦ u) ʨʘʚʥʘ ʦʪʥʦʰʝʥʠʶ ʚʩʝʛʦ ʧʫʪʠ, 

ʧʨʦʡʜʝʥʥʦʛʦ ʪʝʣʦʤ, ʢʦ ʚʩʝʤʫ ʚʨʝʤʝʥʠ ʜʚʠʞʝʥʠʷ (ʫʯʠʪʳʚʘʝʪʩʷ ʜʘʞʝ ʪʦ ʚʨʝʤʷ, ʢʦʛʜʘ ʪʝʣʦ ʥʝ ʜʚʠʛʘʣʦʩʴ) 

ʩʨ ,
L

t
u =  

ʛʜʝ L ï ʚʝʩʴ ʧʫʪʴ, ʢʦʪʦʨʳʡ ʧʨʦʰʣʦ ʪʝʣʦ, t ï ʚʩʝ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʘʝʤ 
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ɽʩʣʠ ʥʘʤ ʥʝʠʟʚʝʩʪʝʥ ʧʫʪʴ, ʧʨʦʡʜʝʥʥʳʡ ʪʝʣʦʤ ʥʘ ʢʘʢʦʤïʣʠʙʦ ʠʟ ʫʯʘʩʪʢʦʚ, ʘ ʠʟʚʝʩʪʥʳ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝ-

ʥʠʷ ʠ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʥʘ ʫʯʘʩʪʢʝ, ʪʦ 

1 1 1 2 2 2 3 3 3, ,L t L t L tu u u= = =  

ʠ ʪ.ʜ., ʛʜʝ u1, u2, u3 ï ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʪʝʣʘ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ. ɽʩʣʠ ʞʝ ʥʘʤ ʥʝ ʠʟʚʝʩʪʥʦ ʚʨʝʤʷ 

ʜʚʠʞʝʥʠʷ ʥʘ ʫʯʘʩʪʢʝ, ʘ ʠʟʚʝʩʪʥʘ ʜʣʠʥʘ ʫʯʘʩʪʢʘ ʠ ʩʢʦʨʦʩʪʴ, ʩ ʢʦʪʦʨʦʡ ʪʝʣʦ ʝʛʦ ʧʨʦʰʣʦ, ʪʦ  

31 2
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ʏʪʦ ʨʘʩʢʨʳʚʘʪʴ (ʧʫʪʴ ʠʣʠ ʚʨʝʤʷ) ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʫʩʣʦʚʠʷ ʟʘʜʘʯʠ. ɺʘʞʥʦ ʟʘʧʦʤʥʠʪʴ, ʯʪʦ 

ʚ ʟʘʜʘʯʘʭ, ʛʜʝ ʧʫʪʴ ʠʣʠ ʚʨʝʤʷ ʥʝ ʜʘʥʳ ʷʚʥʦ, ʘ ʚʳʨʘʞʘʁ ʪʩʷ ʯʝʨʝʟ ʚʝʩʴ ʧʫʪʴ ʠʣʠ ʚʩʝ ʚʨʝʤʷ ʜʚʠ-

ʞʝʥʠʷ (ʥʘʧʨʠʤʝʨ, 1 2

2
,

3 3

S S
S S= =  ʠʣʠ 1 2

3
,

4 4

t t
t t= = ) ʨʘʩʢʨʳʚʘʝʪʩʷ ʚʩʝʛʜʘ ʪʦʣʴʢʦ ʦʜʥʘ ʚʝʣʠʯʠ-

ʥʘ ï ʣʠʙʦ ʚʨʝʤʷ ʣʠʙʦ ʧʫʪʴ! 

 

ʅʝ ʩʦʚʝʨʰʘʡʪʝ ʦʯʝʥʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʫʶ ʦʰʠʙʢʫ. ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ (ʢʘʢ ʧʨʘʚʠʣʦ) ʥʝ ʨʘʚʥʘ 

ʩʨʝʜʥʝʤʫ ʘʨʠʬʤʝʪʠʯʝʩʢʦʤʫ ʩʢʦʨʦʩʪʝʡ ʪʝʣʘ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʜʚʠʞʝʥʠʷ. ʉʨʝʜʥʝʝ ʘʨʠʬʤʝ-

ʪʠʯʝʩʢʦʝ ʧʦʣʫʯʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʦʜʥʦʤ ʩʣʫʯʘʝ, ʢʦʪʦʨʳʡ ʙʫʜʫʪ ʦʧʠʩʘʥ ʯʫʪʴ ʧʦʟʞʝ. 

 

ɿʘʜʘʯʠ ʥʘ ʩʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʦʯʝʥʴ ʧʨʦʩʪʳʝ ʠ ʩʣʦʞʥʳʝ. ɼʘ, ʩʨʝʜʥʠʭ ʧʦ 

ʩʣʦʞʥʦʩʪʠ ʟʘʜʘʯ ʧʦʯʪʠ ʥʝʪ. ʅʘʯʥʝʤ, ʝʩʪʝʩʪʚʝʥʥʦ, ʩ ʦʯʝʥʴ ʧʨʦʩʪʳʭ.  

 

ʇʈʀʄɽʈ. ʇʝʨʚʳʡ ʫʯʘʩʪʦʢ ʜʣʠʥʦʡ 120 ʤ ʣʳʞʥʠʢ ʧʨʦʰʝʣ ʟʘ 2 ʤʠʥ, ʘ ʚʪʦʨʦʡ ʜʣʠʥʦʡ 27 ʤ ʦʥ ʧʨʦʰʝʣ ʟʘ 

1,5 ʤʠʥ. ʅʘʡʜʠʪʝ ʩʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʣʳʞʥʠʢʘ ʥʘ ʚʩʝʤ ʧʫʪʠ. 

ʆʯʝʥʴ ʧʨʦʩʪʘʷ ʟʘʜʘʯʘ. ʋ ʥʘʩ ʜʚʘ ʫʯʘʩʪʢʘ ʜʚʠʞʝʥʠʷ. ʄʳ ʟʥʘʝʤ ʠ ʧʨʦʡʜʝʥʥʳʝ ʣʳʞʥʠʢʦʤ ʧʫʪʠ ʠ ʟʘʪʨʘ-

ʯʝʥʥʦʝ ʥʘ ʵʪʦ ʚʨʝʤʷ. ʅʘʰʘ ʟʘʜʘʯʘ ʧʝʨʝʚʝʩʪʠ ʤʠʥʫʪʳ ʚ ʩʝʢʫʥʜʳ ʠ ʤʳ ʤʦʞʝʤ ʩʨʘʟʫ ʧʦʜʩʪʘʚʣʷʪʴ ʜʘʥʥʳʝ ʚ 

ʬʦʨʤʫʣʫ ʜʣʷ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ. ʇʦʣʫʯʠʤ 
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ʇʈʀʄɽʈ. ɼʚʠʛʘʷʩʴ ʧʦ ʰʦʩʩʝ, ʚʝʣʦʩʠʧʝʜʠʩʪ ʧʨʦʝʭʘʣ 20 ʢʤ ʟʘ 40 ʤʠʥ, ʟʘʪʝʤ ʧʨʦʩʝʣʦʯʥʫʶ ʜʦʨʦʛʫ ʜʣʠʥʦʡ 

600 ʤ ʦʥ ʧʨʝʦʜʦʣʝʣ ʟʘ 2 ʤʠʥ, ʘ ʦʩʪʘʚʰʠʝʩʷ 39 ʢʤ 400 ʤ ʧʦ ʰʦʩʩʝ ʦʥ ʧʨʦʝʭʘʣ ʟʘ 78 ʤʠʥ. ʏʝʤʫ ʨʘʚʥʘ ʩʨʝʜ-

ʥʷʷ ʩʢʦʨʦʩʪʴ ʥʘ ʚʩʝʤ ʧʫʪʠ? 

ɿʘʜʘʯʘ ʦʯʝʥʴ ʧʦʭʦʞʘ ʥʘ ʧʨʝʜʳʜʫʱʫʶ. ʊʦʣʴʢʦ ʦʜʥʦ ʦʪʣʠʯʠʝ ï ʚʤʝʩʪʦ ʜʚʫʭ ʫʯʘʩʪʢʦʚ ʫ ʥʘʩ ʪʨʠ ʫʯʘʩʪʢʘ. ɺ 

ʦʩʪʘʣʴʥʦʤ ʩʭʝʤʘ ʨʝʰʝʥʠʷ ʪʘʢʘʷ ʞʝ 
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 (ʤ/ʩ). 

 

ʇʈʀʄɽʈ. ʄʘʣʴʯʠʢ ʟʘ 25 ʤʠʥ ʧʨʦʰʝʣ 1,2 ʢʤ, ʟʘʪʝʤ ʧʦʣʯʘʩʘ ʦʪʜʳʭʘʣ, ʘ ʟʘʪʝʤ ʧʨʦʙʝʞʘʣ ʝʱʝ 800 ʤ ʟʘ 

5 ʤʠʥʫʪ. ʂʘʢʦʚʘ ʙʳʣʘ ʝʛʦ ʩʨʝʜʥʷ ̫ʩʢʦʨʦʩʪʴ ʥʘ ʚʩʝʤ ʧʫʪʠ? 

ʉʢʦʣʴʢʦ ʫʯʘʩʪʢʦʚ ʜʚʠʞʝʥʠʷ ʚ ʜʘʥʥʦʡ ʟʘʜʘʯʝ? ʊʨʠ! ʅʝ ʜʚʘ, ʘ ʠʤʝʥʥʦ ʪʨʠ. ʇʨʦʩʪʦ ʜʣʠʥʘ ʚʪʦʨʦʛʦ ʫʯʘʩʪʢʘ 

ʨʘʚʥʘ ʥʫʣʶ (ʤʘʣʴʯʠʢ ʦʪʜʳʭʘʣ ʠ ʥʠʢʫʜʘ ʥʝ ʰʝʣ). ɸ ʜʘʣʴʰʝ ʢʘʢ ʚ ʟʘʜʘʯʘʭ ʚʳʰʝ. ʇʨʠʚʦʜʠʤ ʚʩʝ ʢ ʝʜʠʥʠ-

ʮʘʤ ʩʠʩʪʝʤʳ ʉʀ ʠ ʩʯʠʪʘʝʤ 
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 (ʤ/ʩ). 

 

ʇʈʀʄɽʈ. ʅʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʫʯʘʩʪʢʝ ʧʫʪʠ ʘʚʪʦʤʦʙʠʣʴ ʝʭʘʣ ʩʦ ʩʢʦʨʦʩʪʴʶ 72 ʢʤ/ʯ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥ, 

ʘ ʟʘʪʝʤ ʧʨʦʝʭʘʣ ʧʦʜʲʝʤ ʩʦ ʩʢʦʨʦʩʪʴʶ 36 ʢʤ/ʯ ʟʘ 20 ʤʠʥ. ʏʝʤʫ ʨʘʚʥʘ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʥʘ ʚʩʝʤ ʧʫʪʠ? 

ɸ ʚʦʪ ʚ ʵʪʦʡ ʟʘʜʘʯʝ ʤʳ ʥʝ ʟʥʘʝʤ ʢʘʢʦʡ ʧʫʪ ɹʧʨʦʰʝʣ ʘʚʪʦʤʦʙʠʣʴ. ʆʜʥʘʢʦ ʤʳ ʟʥʘʝʤ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ 

ʥʘ ʢʘʞʜʦʤ ʫʯʘʩʪʢʝ ʠ ʟʘʪʨʘʯʝʥʥʦʝ ʥʘ ʢʘʞʜʳʡ ʫʯʘʩʪʦʢ ʚʨʝʤʷ. ʇʝʨʝʚʦʜʠʤ ʩʢʦʨʦʩʪʴ ʚ ʤ/ʩ, ʚʨʝʤʷ ʚ ʩʝʢʫʥʜʳ 

ʠ ʣʝʛʢʦ ʥʘʡʜʝʤ ʧʫʪʴ, ʧʨʦʡʜʝʥʥʳʡ ʥʘ ʢʘʞʜʦʤ ʠʟ ʫʯʘʩʪʢʦʚ  
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ɸ ʩʝʡʯʘʩ ʣʝʛʢʦ ʥʘʭʦʜʠʤ ʩʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ 
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ʂʩʪʘʪʠ, ʝʩʣʠ ʧʝʨʝʚʝʩʪʠ ʩʢʦʨʦʩʪʴ ʚ ʢʤ/ʯ, ʘ ʚʨʝʤʷ ʚ ʯʘʩʳ, ʪʦ ʦʪʚʝʪ ʙʫʜʝʪ ʮʝʣʦʝ ʯʠʩʣʦ 
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 (ʢʤ/ʯ). 

ʇʦʵʪʦʤʫ ʚʩʝʛʜʘ ʚʥʠʤʘʪʝʣʴʥʦ ʯʠʪʘʡʪʝ ʫʩʣʦʚʠʝ ʠ ʩʤʦʪʨʠʪʝ ʚ ʢʘʢʠʭ ʝʜʠʥʠʮʘʭ ʚʘʩ ʧʨʦʩʷʪ ʜʘʪɹ  ʦʪʚʝʪ. 
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ɸ ʪʝʧʝʨʴ ʧʝʨʝʡʜʝʤ ʢ ʩʣʦʞʥʳʤ ʧʨʠʤʝʨʘʤ. ɺ ʪʘʢʠʭ ʧʨʠʤʝʨʘʭ ʥʘʤ ʥʝ ʙʫʜʝʪ ʜʘʥ ʧʫʪʴ ʠʣʠ ʚʨʝʤʷ. 

ʇʈʀʄɽʈ. ʇʝʨʚʫʶ ʧʦʣʦʚʠʥʫ ʧʫʪʠ ʘʚʪʦʤʦʙʠʣʴ ʧʨʦʝʭʘʣ ʩʦ ʩʢʦʨʦʩʪʴʶ u1 = 60 ʢʤ/ʯ, ʘ ʚʪʦʨʫʶ ī ʩʦ ʩʨʝʜ-

ʥʝʡ ʩʢʦʨʦʩʪʴʶ u2 = 40 ʢʤ/ʯ. ʆʧʨʝʜʝʣʠʪʴ ʩʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ u ʘʚʪʦʤʦʙʠʣʷ ʥʘ ʚʩʝʤ ʧʫʪʠ. 

ʄʳ ʥʝ ʟʥʘʝʤ ʥʠ ʜʣʠʥʫ ʢʘʞʜʦʛʦ ʠʟ ʫʯʘʩʪʢʦʚ ʥʠ ʯʝʤʫ ʨʘʚʝʥ ʚʝʩʴ ʧʫʪʴ, ʧʨʦʡʜʝʥʥʳʡ ʘʚʪʦʤʦʙʠʣʝʤ. ʇʦʵʪʦ-

ʤʫ ʧʫʩʪʴ S ï ʚʝʩʴ ʧʫʪʴ, ʧʨʦʡʜʝʥʥʳʡ ʘʚʪʦʤʦʙʠʣʝʤ. ʇʦ ʫʩʣʦʚʠʶ ʟʘʜʘʯʠ 1
2

S
S =  ʠ 2

2

S
S = . ʊʘʢ ʢʘʢ ʩ ʧʨʦʡ-

ʜʝʥʥʳʤ ʧʫʪʝʤ ʤʳ ʥʠʯʝʛʦ ʙʦʣʴʰʝ ʩʜʝʣʘʪʴ ʥʝ ʩʤʦʞʝʤ, ʪʦ ʥʘʯʥʝʤ ʨʘʙʦʪʘʪʴ ʩ ʚʨʝʤʝʥʝʤ ʜʚʠʞʝʥʠʷ ʥʘ 

ʫʯʘʩʪʢʘʭ. ʇʝʨʚʫʶ ʧʦʣʦʚʠʥʫ ʧʫʪʠ ʘʚʪʦʤʦʙʠʣʴ ʧʨʦʝʭʘʣ ʩʦ ʩʢʦʨʦʩʪʴʶ 60 ʢʤ/ʯ ʠ ʟʘʪʨʘʪʠʣ ʚʨʝʤʷ, ʨʘʚʥʦʝ 
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ɺʪʦʨʫʶ ʧʦʣʦʚʠʥʫ ʧʫʪʠ ʘʚʪʦʤʦʙʠʣʴ ʧʨʦʝʭʘʣ ʩʦ ʩʢʦʨʦʩʪʴʶ 40 ʢʤ/ʯ ʠ ʟʘʪʨʘʪʠʣ ʚʨʝʤʷ, ʨʘʚʥʦʝ 
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ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ u ʧʨʠ ʨʘʚʥʦʤʝʨʥʦʤ ʧʨʷʤʦʣʠʥʝʡʥʦʤ ʜʚʠʞʝʥʠʠ ʨʘʚʥʘ 
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ʄʳ ʧʦʣʫʯʠʣʠ ʬʦʨʤʫʣʫ, ʚ ʢʦʪʦʨʦʡ ʥʝʪ ʧʨʦʡʜʝʥʥʦʛʦ ʪʝʣʦʤ ʧʫʪʠ. ʉʝʡʯʘʩ ʤʳ ʤʦʞʝʤ ʧʦʜʩʪʘʚʠʪʴ ʜʘʥʥʳʝ 

ʫʩʣʦʚʠʷ. ʇʦʣʫʯʠʤ 
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ʋ ʵʪʦʡ ʟʘʜʘʯʠ ʝʩʪʴ ʝʱʝ ʦʜʠʥ ʩʧʦʩʦʙ ʨʝʰʝʥʠʷ. ʕʪʠʤ ʩʧʦʩʦʙʦʤ ʥʝʣʴʟʷ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʘ ʢʦʥʪʨʦʣʴʥʦʡ ʚ 

ʰʢʦʣʝ, ʥʦ ʜʣʷ ʎʊ ʦʥ ʧʦʜʭʦʜʠʪ. ʊʘʢ ʢʘʢ ʧʦ ʫʩʣʦʚʠʶ ʟʘʜʘʯʠ ʥʘʤ ʥʝ ʜʘʥ ʚʝʩʴ ʧʫʪʴ, ʤʳ ʤʦʞʝʤ ʧʨʝʜʧʦʣʦ-

ʞʠʪɹ , ʯʪʦ ʦʪʚʝʪ ʚ ʟʘʜʘʯʝ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʟʥʘʯʝʥʠʷ ʧʫʪʠ. ʇʦʵʪʦʤʫ ʤʳ ʩʘʤʠ ʧʨʠʜʫʤʘʝʤ ʢʘʢʦʡ ʧʫʪʴ ʧʨʦʰʝʣ 

ʘʚʪʦʤʦʙʠʣʴ. ʇʫʩʪʴ ʧʫʪʴ, ʧʨʦʡʜʝʥʥʳʡ ʘʚʪʦʤʦʙʠʣʝʤ, ʨʘʚʝʥ 200 ʢʤ. ʊʦʛʜʘ 
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ʄʳ ʧʦʣʫʯʠʣʠ ʪʦʯʥʦ ʪʘʢʦʡ ʞʝ ʦʪʚʝʪ, ʢʘʢ ʠ ʚ ʧʝʨʚʦʤ ʤʝʪʦʜʝ.  

 

ʕʪʦʪ ʤʝʪʦʜ ʪʘʢ ʞʝ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ, ʝʩʣʠ ʚ ʟʘʜʘʯʝ ʙʫʜʝʪ ʠʜʪʠ ʨʝʯʴ ʦ ʚʨʝʤʝʥʠ ʜʚʠʞʝʥʠʷ. ʅʘʧʨʠʤʝʨ, 

ʝʩʣʠ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʥʘ ʧʝʨʚʦʤ ʫʯʘʩʪʢʝ ʨʘʚʥʦ ʯʝʪʚʝʨʪʠ ʚʩʝʛʦ ʚʨʝʤʝʥʠ, ʘ ʥʘ ʚʪʦʨʦʤ ï ʚʩʝ ʦʩʪʘʣʴ-

ʥʦʝ ʚʨʝʤʷ, ʪʦ ʤʳ ʤʦʞʝʪ ʧʨʠʨʘʚʥʷʪʴ ʚʩʝ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʢ 4 ʯʘʩʘʤ. ʊʦʛʜʘ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʥʘ 

ʧʝʨʚʦʤ ʫʯʘʩʪʢʝ ʙʫʜʝʪ ʨʘʚʥʦ 1 ʯʘʩʫ, ʘ ʥʘ ʚʪʦʨʦʤ ï 3 ʯʘʩʘ. ʇʨʠʤʝʥʷʡʪʝ ʵʪʦʪ ʤʝʪʦʜ ʝʩʣʠ ʚʳ ʥʝ ʦʯʝʥʴ 

ʭʦʨʦʰʦ ʨʘʙʦʪʘʝʪʝ ʩ ʬʦʨʤʫʣʘʤʠ ʚ ʦʙʱʝʤ ʚʠʜʝ.  

 

ʇʈʀʄɽʈ. ɸʚʪʦʤʦʙʠʣʴ ʧʨʦʭʦʜʠʪ ʧʝʨʚʫʶ ʪʨʝʪʴ ʧʫʪʠ ʩʦ ʩʢʦʨʦʩʪʴʶ u1, ʘ ʦʩʪʘʚʰʫʶʩʷ ʯʘʩʪʴ ʧʫʪʠ ï ʩʦ 

ʩʢʦʨʦʩʪʴʶ u2 = 50 ʢʤ/ʯ. ʆʧʨʝʜʝʣʠʪʴ ʩʢʦʨʦʩʪʴ ʥʘ ʧʝʨʚʦʤ ʫʯʘʩʪʢʝ ʧʫʪʠ, ʝʩʣʠ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʥʘ ʚʩʝʤ 

ʧʫʪʠ u = 37,5 ʢʤ/ʯ. 

ɿʘʜʘʯʘ ʦʯʝʥʴ ʧʦʭʦʞʘ ʥʘ ʧʨʝʜʳʜʫʫɦʁ . ʆʙʦʟʥʘʯʠʤ ʚʝʩʴ ʧʫʪʴ ʯʝʨʝʟ S; ʚʨʝʤʷ, ʟʘʪʨʘʯʝʥʥʦʝ ʥʘ ʧʨʦʭʦʞʜʝʥʠʝ 

ʧʝʨʚʦʛʦ ʫʯʘʩʪʢʘ ʧʫʪʠ, ï ʯʝʨʝʟ t1; ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʥʘ ʚʪʦʨʦʤ ʫʯʘʩʪʢʝ ʧʫʪʠ ï ʯʝʨʝʟ t2. ʇʦʣʫʯʠʤ  

1 2
1 2

1 2 1 2 1 2

1 2

23 3 .
3 3

S S
S S S S

t t t= + = + = + = +
u u u u u u

 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚʩʝ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʤʦʞʥʦ ʥʘʡʪʠ ʟʥʘʷ ʧʨʦʡʜʝʥʥʳʡ ʧʫʪʴ S ʠ ʩʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ u 

1 2.
S S

t t t= Ý = +
u u

 

ʆʙʲʝʜʠʥʷʝʤ ʜʚʝ ʬʦʨʤʫʣʳ 

1 2 1 2

2 1 2

3 3 3 3

S S S S S
S
å õ

= + Ý = + Ýæ ö
u u u u u uç ÷

S=
u 1 2 1 2 1 2

1 2 1 1 2 1 1 2

3 3 3 3 3 3

å õ
+ Ý = + Ý = -æ ö

u u u u u u u uç ÷
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ʇʨʠʚʝʜʝʤ ʜʨʦʙʠ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʢ ʦʙʱʝʤʫ ʟʥʘʤʝʥʘʪʝʣʶ ʠ ʚʳʨʘʟʠʤu1 

2 1 2

1 2 2

3 2 3 3 31

3 3 1 3 2

u - u u u u
= Ý = Ý

u u u u - u

1 3

1

u
= 2 2

1

2 23 2 3 2

u u u u
Ý u =

u - u u - u
 = 25 ʢʤ/ʯ 

ɸ ʪʝʧʝʨʴ ʦʧʷʪʴ ʧʦʧʨʦʙʫʝʤ ʥʝʤʥʦʛʦ ʩʞʫʣʴʥʠʯʘʪ.ɹ ʇʦʜʙʝʨʝʤ ʯʠʩʣʦ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʥʘʮʝʣʦ ʜʝʣʠʪʴʩʷ ʥʘ 

37,5 (ʩʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ). ʇʫʩʪʴ ʵʪʦ ʙʫʜʝʪ 75. ʕʪʦ ʠ ʙʫʜʝʪ ʚʩʝ ʨʘʩʩʪʦʷʥʠʝ, ʢʦʪʦʨʦʝ 

ʧʨʦʰʝʣ ʘʚʪʦʤʦʙʠʣʴ. ʊʦʛʜʘ ʚʩʝ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʙʫʜʝʪ ʨʘʚʥʦ  

75ʢʤ
2

37,5ʢʤ/ʯ

S
t= = =
u

 (ʯʘʩʘ) 

ɺʪʦʨʦʡ ʫʯʘʩʪʦʢ ʧʫʪʠ ʨʘʚʝʥ 2

2
50

3

S
S = =  (ʢʤ) ʠ ʦʥ ʙʫʜʝʪ ʧʨʦʡʜʝʥ ʟʘ 

2

50ʢʤ
1

50ʢʤ/ʯ
t = = (ʯ). ʉʣʝʜʦʚʘʪʝʣɹʥʦ, 

ʥʘ ʧʝʨʚʳʡ ʫʯʘʩʪʦʢ ʧʫʪʠ, ʜʣʠʥʘ ʢʦʪʦʨʦʛʦ 25 ʢʤ (ʚʝʩʴ ʧʫʪʴ ʚʳʯʝʩʪʴ ʜʣʠʥʘ ʚʪʦʨʦʛʦ ʫʯʘʩʪʢʘ), ʙʳʣ ʧʦʪʨʘʯʝʥ 

1 ʯʘʩ (ʚʩʝ ʚʨʝʤʷ ʤʠʥʫʩ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʚʪʦʨʦʛʦ ʫʯʘʩʪʢʘ). ɿʥʘʯʠʪ, ʩʢʦʨʦʩʪʴ ʥʘ ʧʝʨʚʦʤ ʫʯʘʩʪʢʝ ʙʫʜʝʪ 

ʨʘʚʥʘ 1
1

1

25ʢʤ

1ʯ

S

t
u = = =25 (ʢʤ/ʯ). ʀ ʦʧʪ̫ɹ  ʤ  rʧʦʣʫʯʠʣʠ ʪʦʯʥʦ ʪʘʢʦʡ ʞʝ ʦʪʚʝʪ. 

 

ʇʈʀʄɽʈ. ʇʝʨʚʫʶ ʧʦʣʦʚʠʥʫ ʚʨʝʤʝʥʠ ʘʚʪʦʤʦʙʠʣʴ ʧʨʦʝʭʘʣ ʩʦ ʩʢʦʨʦʩʪʴʶ u1 = 40 ʢʤ/ʯ, ʘ ʚʪʦʨʫʶ ī ʩʦ 

ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʴʶ u2 = 60 ʢʤ/ʯ. ʆʧʨʝʜʝʣʠʪʴ ʩʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ u ʘʚʪʦʤʦʙʠʣʷ ʥʘ ʚʩʝʤ ʧʫʪʠ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʝʜʳʜʫʱʝʡ ʟʘʜʘʯʠ, ʘʚʪʦʤʦʙʠʣʴ ʜʚʠʛʘʝʪʩʷ ʧʝʨʚʫʶ ʧʦʣʦʚʠʥʫ ʚʨʝʤʝʥʠ ʩ ʦʜʥʦʡ ʩʢʦʨʦʩʪʴʶ 

40 ʢʤ/ʯ, ʘ ʚʪʦʨʫʶ ʧʦʣʦʚʠʥʫ ʚʨʝʤʝʥʠ ï ʩʦ ʩʢʦʨʦʩʪʴʶ 60 ʢʤ/ʯ. ɿʥʘʯʠʪ ʚ ʜʘʥʦ ʧʠʰʝʤ, ʯʪʦ ʚʩʝ ʚʨʝʤʷ ʜʚʠ-

ʞʝʥʠʷ t, ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʧʝʨʚʦʛʦ ʫʯʘʩʪʢʘ 1
2

t
t = , ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠ ̫ʚʪʦʨʦʛʦ ʫʯʘʩʪʢʘ 2

2

t
t = . ʈʘʩʩʪʦ-

ʷʥʠʷ, ʧʨʦʡʜʝʥʥʦʝ ʘʚʪʦʤʦʙʠʣʝʤ ʥʘ ʜʚʫʭ ʫʯʘʩʪʢʘʭ, ʙʫʜʫʪ ʨʘʚʥʳ 

1 1 1 1
2

t
S t=u =u       ʠ        2 2 2 2 ,

2

t
S t=u =u 

ʊʦʛʜʘ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʙʫʜʝʪ ʨʘʚʥʘ 

1 21 2

1 2 2 22 2

t t t t
S S

t t t

u uå õu u ++ æ ö+ ç ÷u= = = =

1 2

2 2

t

u uå õ
+æ ö

ç ÷ 1 2 .
2

u +u
=  

ʄʳ ʧʦʣʫʯʠʣʠ, ʯʪʦ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʜʣʷ ʵʪʦʛʦ ʩʣʫʯʘʷ (ʢʦʛʜʘ ʚʨʝʤʝʥʘ ʜʚʠʞʝʥʠʷ ʥʘ ʫʯʘʩʪʢʘʭ ʦʜʠʥʘʢʦ-

ʚ )r ʦʢʘʟʘʣʘʩʴ ʨʘʚʥʦʡ ʩʨʝʜʥʝʤʫ ʘʨʠʬʤʝʪʠʯʝʩʢʦʤʫ ʟʥʘʯʝʥʠʶ ʩʢʦʨʦʩʪʝʡ. ʕʪʦ ʠ ʝʩʪʴ ʪʦʪ ʩʘʤʳʡ ʯʘʩʪ-

ʥʳʡ ʩʣʫʯʘʡ, ʦ ʢʦʪʦʨʦʤ ʷ ʧʠʩʘʣ ʚʳʰʝ. ʕʪʦ ʞʝ ʧʨʘʚʠʣʦ ʥʘʭʦʞʜʝʥʠʷ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʨʘʙʦʪʘʝʪ 

ʜʣʷ ʫʩʢʦʨʝʥʥʦʛʦ ʜʚʠʞʝʥʠʷ ʙʝʟ ʨʘʟʚʦʨʦʪʘ (ʧʘʨʘʛʨʘʬ 1.06). ɺʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʵʪʦ ʥʝ ʪʘʢ. 

 

ʂʩʪʘʪʠ, ʝʩʪʴ ʠ ʦʙʨʘʪʥʦʝ ʩʚʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ. ɽʩʣʠ ʩʨʝʜʥʷʷ 

ʩʢʦʨʦʩʪʴ ʥʘ ʜʚʫʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʜʚʠʞʝʥʠʷ ʨʘʚʥʘ ʩʨʝʜʥʝʤʫ ʘʨʠʬʤʝʪʠʯʝʩʢʦʤʫ ʩʢʦʨʦ-

ʩʪʝʡ ʥʘ ʵʪʠʭ ʫʯʘʩʪʢʘʭ, ʪʦ ʚʨʝʤʝʥʘ ʜʚʠʞʝʥʠʷ ʥʘ ʵʪʠʭ ʫʯʘʩʪʢʘʭ ʦʜʠʥʘʢʦʚʳ. 

ʇʦʜʩʪʘʚʠʤ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʠ ʧʨʦʚʝʜʝʤ ʚʳʯʠʩʣʝʥʠʷ 

60 40
50ʢʤ ʯ.

2

+
u= =  

 

ʇʈʀʄɽʈ. ʂʘʪʝʨ ʧʨʦʰʝʣ ʧʝʨʚʫʶ ʧʦʣʦʚʠʥʫ ʧʫʪʠ ʩʦ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʴʶ ʚ n = 2 ʨʘʟʘ ʙʦʣʴʰʝʡ, ʯʝʤ ʚʪʦ-

ʨʫʶ. ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʥʘ ʚʩʝʤ ʧʫʪʠ ʩʦʩʪʘʚʠʣʘ <u> = 4 ʢʤ/ʯ. ʂʘʢʦʚʳ ʩʢʦʨʦʩʪʠ ʢʘʪʝʨʘ ʥʘ ʧʝʨʚʦʡ ʠ 

ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʘʭ ʧʫʪʠ? 

ʂʘʪʝʨ ʧʨʦʭʦʜʠʪ ʦʜʠʥʘʢʦʚʳʝ ʦʪʨʝʟʢʠ ʧʫʪʠ ʩ ʨʘʟʥʦʡ ʩʢʦʨʦʩʪʴʶ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʫʜʝʪ ʨʘʟʥʳʤ ʠ ʟʘʪʨʘ-

ʯʝʥʥʦʝ ʚʨʝʤʷ. ʇʨʠʤʝʤ ʩʢʦʨʦʩʪʴ ʥʘ ʚʪʦʨʦʤ ʫʯʘʩʪʢʝ ʧʫʪʠ ʟʘ u. ʊʦʛʜʘ ʥʘ ʧʝʨʚʦʤ ʫʯʘʩʪʢʝ ʩʢʦʨʦʩʪʴ ʚ ʜʚʘ 

ʨʘʟʘ ʙʦʣʴʰʝ ʠ ʨʘʚʥʘ 2u. ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʥʘ ʚʩʝʤ ʧʫʪʠ: 

1 2

,
S S

t t t
u = =

+
 

ʛʜʝ 1
1

1

1

2

2 2 2 4

S
S S S

t = = = =
u u Ö u u

 ʠ 1
2

1

1

2 .
2

S
S S

t = = =
u u u

 ʇʦʜʩʪʘʚʣʷʝʤ ʚʨʝʤʝʥʘ ʜʚʠʞʝʥʠʷ ʚ ʬʦʨʤʫʣʫ ʩʨʝʜʥʝʡ 

ʩʢʦʨʦʩʪʠ ʧʦʣʫʯʠʤ 
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3 4
:

3 4 3

4 2 4

S S S
S S S

S S S S

u
u = = = = Ö =

u
+
u u u

4

3S

u
Ö

4

3

u
=  

ʀʟ ʧʦʩʣʝʜʥʝʡ ʬʦʨʤʫʣʳ ʚʳʨʘʟʠʤ ʩʢʦʨʦʩʪʴ u ʥʘ ʚʪʦʨʦʤ ʫʯʘʩʪʢʝ ʧʫʪʠ ʠ ʧʦʣʫʯʠʤ 

34
.

3 4

uu
u = Ý u=  

ʇʦʜʩʪʘʚʣʷʷ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʥʘ ʚʩʝʤ ʧʫʪʠ ʚ ʧʦʩʣʝʜʥʶʶ ʬʦʨʤʫʣʫ, ʥʘʭʦʜʠʤ u = 3 ʢʤ/ʯ. ʊʘʢ ʢʘʢ 

ʩʢʦʨʦʩʪʴ ʥʘ ʧʝʨʚʦʤ ʫʯʘʩʪʢʝ ʧʫʪʠ ʚ n = 2 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʥʘ ʚʪʦʨʦʤ, ʪʦ ʦʥʘ ʙʫʜʝʪ ʨʘʚʥʘ 6 ʢʤ/ʯ. 

 

ʇʈʀʄɽʈ. ʇʦʣʦʚʠʥʫ ʚʨʝʤʝʥʠ ʚʝʨʪʦʣʝʪ ʣʝʪʘʣ ʥʘ ʩʝʚʝʨ ʩʦ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʴʶ 30 ʤ/ʩ, ʘ ʧʦʪʦʤ ʥʘ ʚʦ-

ʩʪʦʢ ʩʦ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʴʶ 40 ʤ/ʩ. ʅʘ ʩʢʦʣʴʢʦ ʦʪʣʠʯʘʁ ʪʩʷ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʧʫʪʠ ʠ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ 

ʧʝʨʝʤʝʱʝʥʠʷ ʚʝʨʪʦʣʝʪʘ? 

ʇʦʚʝʨʥʫʚ ʥʘ ʚʦʩʪʦʢ ʚʝʨʪʦʣʝʪ ʩʦʚʝʨʰʠʣ ʧʦʚʦʨʦʪ ʥʘ 90o ʠ ʫ ʥʘʩ ʧʦʣʫʯʠʪʩʷ ʧʨʷʤʦʫʛʦʣʴʥʳʡ ʪʨʝʫʛʦʣʴʥʠʢ. 

ʇʦʵʪʦʤʫ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʤʳ ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʦʨʝʤʫ ʇʠʬʘʛʦʨʘ. 

ʅʝ ʦʙʨʘʱʘʡʪʝ ʚʥʠʤʘʥʠʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʠ ʩʢʘʟʘʥʦ ʧʨʦ ʩʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ ʥʘ ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ ʵʪʘ-

ʧʝ ʧʫʪʠ. ʅʘ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʵʪʦ ʥʠʢʘʢ ʥʝ ʧʦʚʣʠʷʝʪ ʠ ʥʘʧʠʩʘʥʦ ʚ ʫʩʣʦʚʠʠ ʧʦʪʦʤʫ, ʯʪʦ ʚ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ 

ʪʷʞʝʣʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʦʩʪʦʷʥʥʫʶ ʩʢʦʨʦʩʪʴ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ. ɸ ʤʦʞʝʪ ʙʳʪʴ ʵʪʦ ʥʘʧʠʩʘʥʦ ʝʱʝ ʠ ʜʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʚʘʩ ʥʝʤʥʦʛʦ ʟʘʧʫʪʘʪʴ. ʄʳ ʧʨʦʩʪʦ ʧʨʠʤʝʤ, ʯʪʦ ʥʘ ʢʘʞʜʦʤ ʠʟ ʵʪʘʧʦʚ ʧʫʪʠ ʵʪʦ ʙʳʣʘ ʧʦʩʪʦʷʥ-

ʥʘʷ ʩʢʦʨʦʩʪʴ ʚʝʨʪʦʣʝʪʘ. ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʧʫʪʠ 

ʩʨʧʫʪʠ .
L

t
u =  
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= = = = ʤ/ʩ. 

ɺ ʧʨʠʥʮʠʧʝ ʤʳ ʤʦʛʣʠ ʩʨʘʟʫ ʞʝ ʚʩʧʦʤʥʠʪʴ ʚʳʚʦʜ, ʢʦʪʦʨʳʡ ʙʳʣ ʩʜʝʣʘʥ ʚ ʦʜʥʦʡ ʠʟ ʧʨʝʜʳʜʫʱʠʭ ʟʘʜʘʯ 

(ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʜʣʷ ʩʣʫʯʘʷ, ʢʦʛʜʘ ʚʨʝʤʝʥʘ ʜʚʠʞʝʥʠʷ ʥʘ ʫʯʘʩʪʢʘʭ ʦʜʠʥʘʢʦʚ ,r ʨʘʚʥʘ ʩʨʝʜʥʝʤʫ 

ʘʨʠʬʤʝʪʠʯʝʩʢʦʤʫ ʟʥʘʯʝʥʠʶ ʩʢʦʨʦʩʪʝʡ) ʠ ʩʨʘʟʫ ʞʝ ʚʳʯʠʩʣʠʪʴ ʩʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ ʧʫʪʠ.  

ʊʝʧʝʨʴ ʥʘʡʜʝʤ ʩʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ. ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ  

ʩʨʧʝʨʝʤʝʱʝʥʠʷ

S

t
u = , 

ʛʜʝ S ï ʧʝʨʝʤʝʱʝʥʠʝ ʚʝʨʪʦʣʝʪʘ, ʪʦ ʝʩʪʴ ʥʘʧʨʘʚʣʝʥʥʳʡ ʦʪʨʝʟʦʢ ʧʨʷʤʦʡ, ʩʦʝʜʠʥʷʶʱʠʡ ʥʘʯʘʣʴʥʦʝ ʠ ʢʦ-

ʥʝʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʚʝʨʪʦʣʝʪʘ. ʀʟ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʯʪʦ  

2 2
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1 2 1 2 1 2.
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ʉʣʝʜʦʚʘʪʝʣʴʥʦ,   

2 2
2 2

1 2
1 2

ʩʨʧʝʨʝʤʝʱʝʥʠʷ
2 25

2

t
S

t t

u u u u
u

+ +
= = = = ʤ/ʩ.  

ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʧʫʪʠ 35 ʤ/ʩ, ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ 25 ʤ/ʩ. ʆʥʠ ʦʪʣʠʯʘʶʪʩʷ ʥʘ 10 ʤ/ʩ. 

 

ʇʈʀʄɽʈ. ɸʚʪʦʤʦʙʠʣʴ ʧʝʨʝʤʝʩʪʠʣʩʷ ʥʘ 30 ʢʤ ʥʘ ʩʝʚʝʨ ʟʘ 0,5 ʯ: ʟʘʪʝʤ ʧʦʚʝʨʥʫʣ ʥʘ 

ʚʦʩʪʦʢ ʠ ʧʝʨʝʤʝʩʪʠʣʩʷ ʥʘ 40 ʢʤ ʟʘ 0,5 ʯ. ʅʘʡʜʠʪʝ ʩʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ 

ʠ ʧʨʦʭʦʞʜʝʥʠʷ ʧʫʪʠ ʘʚʪʦʤʦʙʠʣʝʤ? 

ʀ ʦʧʷʪʴ ʫ ʥʘʩ ʙʫʜʝʪ ʧʨʷʤʦʫʛʦʣʴʥʳʡ ʪʨʝʫʛʦʣʴʥʠʢ. ʇʫʪʴ ʘʚʪʦʤʦʙʠʣʷ  

30 ʢʤ + 40 ʢʤ = 70 ʢʤ. 

ɺʨʝʤʷ ʜʚʠʞʝʥʠʷ 1 ʯ. ʇʦʵʪʦʤʫ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʧʫʪʠ 70 ʢʤ/ʯ.  

ʇʝʨʝʤʝʱʝʥʠʝ ʘʚʪʦʤʦʙʠʣʷ ʥʘʡʜʝʤ ʧʦ ʪʝʦʨʝʤʝ ʇʠʬʘʛʦʨʘ ï 50 ʢʤ. ɿʥʘʯʠʪ, ʩʨʝʜʥʷʷ 

ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʨʘʚʥʘ 50 ʢʤ/ʯ.  

ʆʪʚʝʪ: 50 ʢʤ/ʯ, 70 ʢʤ/ʯ. 
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ʊʝʩʪ 1.04.01 

1. ɺʝʣʦʩʠʧʝʜʠʩʪ ʟʘ ʧʝʨʚʳʝ 5 ʩ ʧʨʦʝʭʘʣ 35 ʤ, ʟʘ 
ʧʦʩʣʝʜʫʶʱʠʝ 10 ʩ ï 100 ʤ ʠ ʟʘ ʧʦʩʣʝʜʥʠʝ 5 ʩ ï 

25 ʤ. ʅʘʡʜʠʪʝ ʩʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʥʘ 

ʚʩʝʤ ʧʫʪʠ. 

1.  5  2.  7  3.  6  4.  8 

2. ʇʝʨʚʫʶ ʧʦʣʦʚʠʥʫ ʧʫʪʠ ʪʝʣʦ ʧʨʦʰʣʦ ʟʘ ʚʨʝʤʷ 

t1 = 2 c, ʚʪʦʨʫʶ ï ʟʘ ʚʨʝʤʷ t2 = 8 c. ʏʝʤʫ ʨʘʚʥʘ 

ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʥʘ ʜʣʠʥʝ ʧʫʪʠ 20ʤ? 

1.  2  2. 4  3.  6  4.  8 

3. ʄʘʪʝʨʠʘʣʴʥʘʷ ʪʦʯʢʘ ʜʚʠʛʘʣʘʩʴ ʚ ʪʝʯʝʥʠʝ t1=15 c 

ʩʦ ʩʢʦʨʦʩʪʴʶ u1 = 15 ʤ/ʩ, t2 = 10 c ʩʦ ʩʢʦʨʦʩʪʴʶ 

u2 = 8 ʤ/ʩ ʠ t3 = 6 c ʩʦ ʩʢʦʨʦʩʪʴʶ u3 = 20 ʤ/c. ʏʝʤʫ 

ʨʘʚʥʘ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʟʘ ʚʩʝ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ? 

1.  8  2. 12  3.  14  4.  16 

4. ɺʝʣʦʩʠʧʝʜʠʩʪ, ʧʨʦʝʭʘʚ 4 ʢʤ ʩʦ ʩʢʦʨʦʩʪʴʶ 

12 ʢʤ/ʯ, ʦʩʪʘʥʦʚʠʣʩʷ ʠ ʦʪʜʳʭʘʣ ʚ ʪʝʯʝʥʠʝ 40 ʤʠʥ. 

ʆʩʪʘʚʰʠʝʩʷ 8 ʢʤ ʧʫʪʠ ʦʥ ʧʨʦʝʭʘʣ ʩʦ ʩʢʦʨʦʩʪʴʶ 

8 ʢʤ/ʯ. ʅʘʡʜʠʪʝ ʩʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ (ʚ ʢʤ/ʯ) ʚʝʣʦ-

ʩʠʧʝʜʠʩʪʘ ʥʘ ʚʩʝʤ ʧʫʪʠ. 

1.  4  2.  6  3.  5  4.  7 

5. ɺ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 5 ʯʘʩʦʚ ʧʦʝʟʜ ʜʚʠʛʘʣʩʷ ʩʦ 
ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʴʶ 60 ʢʤ/ʯ, ʘ ʟʘʪʝʤ ʚ ʪʝʯʝʥʠʝ 

4 ʯʘʩʦʚ ï ʩʦ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪɹʶ 15 ʢʤ/ʯ. ʅʘʡʜʠʪʝ 

ʩʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ (ʚ ʢʤ/ʯ) ʧʦʝʟʜʘ ʟʘ ʚʩʝ ʚʨʝʤʷ 

ʜʚʠʞʝʥʠʷ. 

1.  40  2.  30  3.  60  4.  50 

6. ʇʝʨʚʳʝ 3/4 ʚʨʝʤʝʥʠ ʩʚʦʝʛʦ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜ ʰʝʣ 
ʩʦ ʩʢʦʨʦʩʪʴʶ 80 ʢʤ/ʯ, ʦʩʪʘʣʴʥʦʝ ʚʨʝʤʷ ï ʩʦ ʩʢʦʨʦ-

ʩʪʴʶ 40 ʢʤ/ʯ. ʂʘʢʦʚʘ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ (ʚ ʢʤ/ʯ) 

ʜʚʠʞʝʥʠ̫ ʧʦʝʟʜʘ ʥʘ ʚʩʝʤ ʧʫʪʠ? 

1.  60  2.  65  3.  70  4.  75 

7. ʇʝʨʚʫʶ ʯʝʪʚʝʨʪʴ ʧʫʪʠ ʘʚʪʦʤʦʙʠʣʴ ʜʚʠʛʘʣʩʷ ʩʦ 

ʩʢʦʨʦʩʪʴʶ 60 ʢʤ/ʯ, ʦʩʪʘʣʴʥʦʡ ʧʫʪʴ ï ʩʦ ʩʢʦʨʦʩʪʴʶ 

20 ʢʤ/ʯ. ʅʘʡʜʠʪʝ ʩʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ (ʚ ʢʤ/ʯ) ʘʚʪʦ-

ʤʦʙʠʣʷ. 

1.  40  2.  34  3.  24  4.  28 

8. ʂʘʪʝʨ ʧʨʦʰʝʣ ʧʝʨʚʫʶ ʧʦʣʦʚʠʥʫ ʧʫʪʠ ʩʦ ʩʨʝʜ-

ʥʝʡ ʩʢʦʨʦʩʪʴʶ ʚ ʪʨʠ ʨʘʟʘ ʙʦʣʴʰʝʡ, ʯʝʤ ʚʪʦʨʫʶ. 

ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʥʘ ʚʩʝʤ ʧʫʪʠ ʩʦʩʪʘʚʣʷʝʪ 6 ʢʤ/ʯ. 

ʂʘʢʦʚʘ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ (ʚ ʢʤ/ʯ) ʢʘʪʝʨʘ ʥʘ ʧʝʨʚʦʡ 

ʧʦʣʦʚʠʥʝ ʧʫʪʠ? 

1.  10  2.  12  3.  11  4.  13 

9. ʐʢʦʣʴʥʠʢ ʧʨʦʝʭʘʣ 1/3 ʧʫʪʠ ʥʘ ʘʚʪʦʙʫʩʝ ʩʦ 

ʩʢʦʨʦʩʪʴʶ 40 ʢʤ/ʯ, ʝʱʝ 1/3 ʧʫʪʠ ʥʘ ʚʝʣʦʩʠʧʝʜʝ ʩʦ 

ʩʢʦʨʦʩʪʴʶ 20 ʢʤ/ʯ, ʧʦʩʣʝʜʥʶʶ ʪʨʝʪʴ ʧʫʪʠ ʧʨʦʰʝʣ 

ʩʦ ʩʢʦʨʦʩʪʴʶ 10 ʢʤ/ʯ. ʆʧʨʝʜʝʣʠʪʝ ʩʨʝʜʥʶʶ ʩʢʦ-

ʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʰʢʦʣʴʥʠʢʘ. 

1.  17  2.  19  3.  21  4.  23 

10. ɺʝʣʦʩʠʧʝʜʠʩʪ ʧʨʦʝʭʘʣ 3 ʢʤ ʩʦ ʩʢʦʨʦʩʪʴʶ 
12 ʢʤ/ʯ, ʟʘʪʝʤ ʧʦʚʝʨʥʫʣ ʠ ʧʨʦʝʭʘʣ ʥʝʢʦʪʦʨʦʝ ʨʘʩ-

ʩʪʦʷʥʠʝ ʚ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩʦ ʩʢʦ-

ʨʦʩʪʴʶ 16 ʢʤ/ʯ. ʏʝʤʫ ʨʘʚʝʥ ʤʦʜʫʣʴ ʧʝʨʝʤʝɦ ʝʥʠʷ 

(ʚ ʢʤ) ʪʝʣʘ, ʝʩʣʠ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʧʫʪʠ ʟʘ ʚʩʝ 

ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʨʘʚʥʘ 14 ʢʤ/ʯ? 

1. 3  2. 5  3. 4  4. 6 

ʆʪʚʝʪʳ  

1 2 3 4 5 6 7 8 9 10 

4 1 3 2 1 3 3 2 1 2 

 

 

ʊʝʩʪ 1.04.02 

1. ɺʝʣʦʩʠʧʝʜʠʩʪ ʟʘ ʧʝʨʚʳʝ 5 ʩ ʧʨʦʝʭʘʣ 35 ʤ, ʟʘ ʧʦ-

ʩʣʝʜʫʶʱʠʝ 10 ʩ ï 100 ʤ ʠ ʥʝʢʦʪʦʨʦʝ ʨʘʩʩʪʦʥ̫ʠʝ ʟʘ 

ʧʦʩʣʝʜʥʠʝ 5 ʩ. ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʥʘ ʚʩʝʤ 

ʧʫʪʠ ʩʦʩʪʘʚʠʣʘ 8 ʤ/ʩ. ʆʧʨʝʜʝʣʠʪʝ ʨʘʩʩʪʦʷʥʠʝ  

ʧʨʦʡʜʝʥʥʦʝ ʟʘ ʧʦʩʣʝʜʥʠʝ 5ʩ.  

2. ɸʚʪʦʤʦʙʠʣʴ ʧʨʦʝʭʘʣ 40 ʢʤ ʟʘ 0,5 ʯ, ʘ ʧʦʪʦʤ ʝʱʝ 

260 ʢʤ ʟʘ 4,5 ʯ. ʂʘʢʦʚʘ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʘʚʪʦʤʦ-

ʙʠʣʷ ʥʘ ʚʩʝʤ ʧʫʪʠ ʚ ʢʤ/ʯ? 

3. ɸʚʪʦʙʫʩ ʧʝʨʚʳʝ 4 ʢʤ ʧʫʪʠ ʧʨʦʝʭʘʣ ʟʘ 12 ʤʠʥʫʪ, 

ʘ ʩʣʝʜʫʶʱʠʝ 12 ʢʤ ï ʟʘ 18 ʤʠʥʫʪ. ʆʧʨʝʜʝʣʠʪʝ 

ʩʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ ʘʚʪʦʙʫʩʘ (ʚ ʢʤ/ʯ) ʥʘ ʚʩʝʤ ʧʫʪʠ. 

4. ʇʷʪʫʶ ʯʘʩʪʴ ʚʩʝʛʦ ʧʫʪʠ ʘʚʪʦʤʦʙʠʣʴ ʜʚʠʛʘʣʩʷ ʩʦ 

ʩʢʦʨʦʩʪʴʶ 54 ʢʤ/ʯ, ʟʘʪʝʤ ʨʘʩʩʪʦʷʥʠʝ, ʨʘʚʥʦʝ ʪʨʝ-

ʪʝɹʡ ʯʘʩʪʠ ʚʩʝʛʦ ʧʫʪʠ, ï ʩʦ ʩʢʦʨʦʩʪʴʶ 10 ʤ/ʩ, ʘ 

ʦʩʪʘʚʰʠʡʩʷ ʦʪʨʝʟʦʢ ʧʫʪʠ ï ʩʦ ʩʢʦʨʦʩʪʴʶ 12 ʤ/ʩ. 

ʏʝʤʫ ʨʘʚʥʘ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠ-

ʣ?̫ 

5. ʉʢʦʨʦʩʪʴ ʧʦʝʟʜʘ ʥʘ ʧʦʜʲʝʤʝ 30 ʢʤ/ʯ, ʘ ʥʘ ʩʧʫʩʢʝ 

90 ʢʤ/ʯ. ʆʧʨʝʜʝʣʠʪʝ ʩʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ ʧʦʝʟʜʘ ʚ 

ʢʤ/ʯ ʥʘ ʚʩʝʤ ʫʯʘʩʪʢʝ ʧʫʪʠ, ʝʩʣʠ ʩʧʫʩʢ ʚ ʜʚʘ ʨʘʟʘ 

ʜʣʠʥʥʝʝ ʧʦʜʲʝʤʘ. 

6. ʇʦʣʦʚʠʥʫ ʚʨʝʤʝʥʠ ʪʝʣʦ ʜʚʠʛʘʣʦʩʴ ʩʦ ʩʢʦʨʦʩʪʴʶ 

12 ʤ/ʩ, ʘ ʦʩʪʘʚʰʝʝʩʷ ʚʨʝʤʷ ʩ ʥʝʢʦʪʦʨʦʡ ʩʢʦʨʦʩʪʴʶ 

ɡ2. ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʪʝʣʘ ʥʘ ʚʩʝʤ ʧʫʪʠ 10 ʤ/ʩ. 

ʆʧʨʝʜʝʣʠʪʝ ʩʢʦʨʦʩʪʴ ɡ2. 

7. ʀʟ ʦʜʥʦʛʦ ʧʫʥʢʪʘ ʚ ʜʨʫʛʦʡ ʤʦʪʦʮʠʢʣʠʩʪ ʜʚʠʛʘʣ-

ʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 60 ʢʤ/ʯ, ʦʙʨʘʪʥʳʡ ʧʫʪʴ ʠʤ ʙʳʣ 

ʧʨʦʡʜʝʥ ʩʦ ʩʢʦʨʦʩʪʴʶ 10 ʤ/ʩ. ʆʧʨʝʜʝʣʠʪʝ ʩʨʝʜ-

ʥʁ  ʁʩʢʦʨʦʩʪʴ (ʚ ʢʤ/ʯ) ʤʦʪʦʮʠʢʣʠʩʪʘ ʟʘ ʚʩʝ ʚʨʝʤʷ 

ʜʚʠʞʝʥʠʷ. 

8. ʇʝhʝʭʦʜ ʯʘʩʪʴ ʧʫʪʠ ʧʨʦʰʝʣ ʩʦ ʩʢʦʨʦʩʪʴʶ 

3 ʢʤ/ʯ, ʟʘʪʨʘʪʠʚ ʥʘ ʵʪʦ 2/3 ʚʨʝʤʝʥʠ ʩʚʦʝʛʦ ʜʚʠʞʝ-

ʥʠʷ. ʆʩʪʘʚʰʝʝʩʷ ʚʨʝʤʷ ʦʥ ʧʨʦʰʝʣ ʩʦ ʩʢʦʨʦʩʪʴʶ 

6 ʢʤ/ʯ. ʆʧʨʝʜʝʣʠʪʝ ʩʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ (ʚ ʢʤ/ʯ). 

9. ɺʝʣʦʩʠʧʝʜʠʩʪ ʧʝʨʚʫʶ ʧʦʣʦʚʠʥʫ ʚʨʝʤʝʥʠ ʧʨʠ 

ʧʝʨʝʝʟʜʝ ʠʟ ʦʜʥʦʛʦ ʧʫʥʢʪʘ ʚ ʜʨʫʛʦʡ ʝʭʘʣ ʩʦ ʩʢʦʨʦ-

ʩʪʴʶ 12 ʢʤ/ʯ, ʘ ʚʪʦʨʫʶ ʧʦʣʦʚʠʥʫ ʚʨʝʤʝʥʠ (ʠʟïʟʘ 

ʧʨʦʢʦʣʘ ʰʠʥʳ) ʰʝʣ ʧʝʰʢʦʤ ʩʦ ʩʢʦʨʦʩʪʴʶ 4 ʢʤ/ʯ. 

ʆʧʨʝʜʝʣʠʪʝ ʩʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ (ʚ ʢʤ/ʯ) ʜʚʠʞʝʥʠʷ 

ʚʝʣʦʩʠʧʝʜʠʩʪʘ. 

 

1 2 3 4 5 6 7 8 9 

25 60 32 11,7  54 8 45 4 8 
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1.05. ʆʪʥʦʩʠʪʝʣʴʥʦʩʪʴ ʜʚʠʞʝʥʠʷ.  

ɿʘʢʦʥ ʩʣʦʞʝʥʠʷ ʩʢʦʨʦʩʪʝʡ 
ʅʘʙʣʶʜʘʷ ʟʘ ʣʶʙʳʤ ʪʝʣʦʤ ʥʝʣʴʟʷ ʦʜʥʦʟʥʘʯʥʦ ʩʢʘʟʘʪʴ ʜʚʠʛʘʝʪʩʷ ʪʝʣʦ ʠʣʠ ʧʦʢʦʠʪʩʷ, ʪʘʢ ʢʘʢ ʜʚʠʞʝʥʠʝ 

ʪʝʣ ʤʦʞʥʦ ʦʧʠʩʳʚʘʪʴ ʚ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤʘʭ ʦʪʩʯʝʪʘ (ʪʦ ʝʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʟʥʭr ʪʝʣ). ʅʘʧʨʠʤʝʨ, ʧʘʩ-

ʩʘʞʠʨʳ ʜʚʠʞʫʱʝʛʦʩʷ ʘʚʪʦʙʫʩʘ ʙʫʜʫʪ ʥʝʧʦʜʚʠʞʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʣʘ ʘʚʪʦʙʫʩʘ ʠ ʚ ʪʦʪ ʞʝ ʤʦʤʝʥʪ ʚʨʝ-

ʤʝʥʠ ʦʥʠ ʜʚʠʛʘʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ɿʝʤʣʠ ʩʦ ʩʢʦʨʦʩʪʴʶ, ʨʘʚʥʦʡ ʩʢʦʨʦʩʪʠ ʘʚʪʦʙʫʩʘ. ʀʣʠ ʚʳ. ɺ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʚʳ ʥʝʧʦʜʚʠʞʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ɿʝʤʣʠ, ʥʦ ʜʚʠʛʘʝʪʝʩʴ ʩ ʦʯʝʥʴ ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʴʶ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʉʦʣʥʮʘ. ʊʘʢʠʭ ʧʨʠʤʝʨʦʚ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʙʝʩʯʠʩʣʝʥʥʦʝ ʤʥʦʞʝʩʪʚʦ. ʕʪʠ ʧʨʠʤʝʨʳ ʜʦʢʘʟʳʚʘʶʪ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʴ ʧʦʥʷʪʠʷ ʩʢʦʨʦʩʪʠ. ʉʢʦʨʦʩʪʴ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʪʝʣʘ ʚ ʦʜʠʥ ʠ ʪʦʪ 

ʞʝ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʨʘʟʣʠʯʥʘ ʚ ʨʘʟʥʳʭ ʩʠʩʪʝʤʘʭ ʦʪʩʯʝʪʘ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʠʥʝʤʘʪʠʢʠ ʚʩʝ ʩʠʩʪʝʤʳ ʦʪʩʯʝʪʘ ʨʘʚʥʦʧʨʘʚʥʳ. ʆʜʥʘʢʦ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʜʚʠʞʝʥʠʷ (ʪʨʘʝʢʪʦʨʠʷ, ʧʝʨʝʤʝʱʝʥʠʝ, ʩʢʦʨʦʩʪʴ) ʚ ʨʘʟʥʳʭ ʩʠʩʪʝʤʘʭ ʦʢʘʟʳʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʤʠ. ɺʝʣʠʯʠʥʳ, 

ʟʘʚʠʩʷʱʠʝ ʦʪ ʚʳʙʦʨʘ ʩʠʩʪʝʤʳ ʦʪʩʯʝʪʘ, ʚ ʢʦʪʦʨʦʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʭ ʠʟʤʝʨʝʥʠʝ, ʥʘʟʳʚʘʶʪ ʦʪʥʦʩʠʪʝʣʴ-

ʥ ʤrʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʢʦʡ ʠ ʜʚʠʞʝʥʠʝ ʪʝʣʘ ʦʪʥʦʩʠʪʝʣʴʥʳ.  

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ. ʇʫʩʪʴ ʠʤʝʶʪʩʷ ʜʚʝ ʩʠʩʪʝʤʳ ʦʪʩʯʝʪʘ. ʉʠʩʪʝʤʘ XOY ʫʩʣʦʚʥʦ ʩʯʠʪʘʝʪʩʷ 

ʥʝʧʦʜʚʠʞʥʦʡ, ʘ ʩʠʩʪʝʤʘ X'O'Y' ʜʚʠʛʘʝʪʩʷ ʧʦʩʪʫʧʘʪʝʣʴʥʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʠʩʪʝʤʝ XOY ʩʦ ʩʢʦʨʦʩʪʴʶ 

2u. ʉʠʩʪʝʤʘ XOY ʤʦʞʝʪ ʙʳʪʴ, ʥʘʧʨʠʤʝʨ, ʩʚʷʟʘʥʘ ʩ ɿʝʤʣʝʡ, ʘ ʩʠʩʪʝʤʘ X'O'Y' ï ʩ ʜʚʠʞʫʱʠʤʩʷ ʧʦ ʨʝʢʝ 

ʧʣʦʪʦʤ (ʩʤ. ʨʠʩʫʥʦʢ). 

 
ʇʫʩʪʴ ʯʝʣʦʚʝʢ (ʥʘ ʨʠʩʫʥʢʝ ʯʝʣʦʚʝʢ ʩ ʚʝʜʨʦʤ) ʧʝʨʝʰʝʣ ʧʦ ʧʣʦʪʫ ʦʪ ʦʜʥʦʛʦ ʢʨʘʷ ʧʣʦʪʘ ʜʦ ʜʨʫʛʦʛʦ ʟʘ ʥʝ-

ʢʦʪʦʨʦʝ ʚʨʝʤ.̫ ʊʦʛʜʘ ʝʛʦ ʧʝʨʝʤʝʱʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʪʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʝʢʪʦʨʫ  (ʚʝʢʪʦʨ ʢʨʘʩʥʦʛʦ 

ʮʚʝʪʘ). ʊʘʢ ʢʘʢ ʧʣʦʪ ʜʚʠʛʘʝʪʩʷ (ʝʛʦ ʜʚʠʛʘʝʪ ʪʝʯʝʥʠʝ ʨʝʢʠ), ʪʦ ʦʥ ʧʝʨʝʤʝʱʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ɿʝʤʣʠ. ɽʛʦ 

ʧʝʨʝʤʝʱʝʥʠʝ ʧʦʢʘʟʳʚʘʝʪ ʚʝʢʪʦʨ  (ʚʝʢʪʦʨ ʯʝʨʥʦʛʦ ʮʚʝʪʘ). ʀʟ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʯʪʦ ʧʝʨʝʤʝʱʝʥʠʝ ʯʝʣʦ-

ʚʝʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ɿʝʤʣʠ (ʪʦ ʝʩʪʴ ʢʘʢʠʤ ʤʳ ʚʠʜʠʤ ʧʝʨʝʤʝʱʝʥʠʝ ʯʝʣʦʚʝʢʘ, ʥʘʙʣʶʜʘʷ ʩʦ ʩʪʦʨʦʥʳ; 

ʥʘʧʨʠʤʝʨ, ʩʪʦʷ ʥʘ ʙʝʨʝʛʫ) ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʚʝʢʪʦʨʫ  (ʦʥ ʩʦʝʜʠʥʷʝʪ ʥʘʯʘʣʴʥʦʝ ʠ ʢʦʥʝʯʥʦʝ ʧʦʣʦ-

ʞʝʥʠʝ ʯʝʣʦʚʝʢʘ), ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʨʘʚʝʥ ʩʫʤʤr ʚʝʢʪʦʨʦʚ  ʠ  (ʩʤ. ʨʠʩʫʥʦʢ ʚ ʧʨʘʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ)  

. 


