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ɼʘʥʥʦʝ ʧʦʩʦʙʠʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʘʫʜʠʪʦʨʥʦʡ ʨʘʙʦʪʳ ʠ ʩʘʤʦʧʦʜʛʦʪʦʚʢʠ 

ʩʪʫʜʝʥʪʦʚ ʪʝʭʥʠʢʫʤʦʚ  ʠ ʧʨʝʩʣʝʜʫʝʪ ʮʝʣʴ  ʚʦʩʧʨʠʷʪʠʶ ʫʯʝʙʥʦʡ  ʜʠʩʮʠʧʣʠʥr  ï 

ʬʠʟʠʢʘ, ʩʬʦʨʤʠʨʦʚʘʪʴ ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʫʶ ʙʘʟʫ ʠ ʧʨʠʚʝʩʪʠ ʟʥʘʥʠʷ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʝ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʈʦʩʩʠʡʩʢʦʛʦ ʩʪʘʥʜʘʨʪʘ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʄʘʪʝʨʠʘʣ, ʚʢʣʶʯʸʥʥʳʡ ʚ ʧʦʩʦʙʠʝ, ʦʪʦʙʨʘʥ ʧʦ ʧʨʠʥʮʠʧʫ ʤʠʥʠʤʘʣʴʥʦʡ 

ʜʦʩʪʘʪʦʯʥʦʩʪʠ ʠ ʧʨʠʤʝʨʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʙʘʟʦʚʦʤʫ ʫʨʦʚʥʶ ʜʝʡʩʪʚʫʶʱʝʛʦ 

ʉʪʘʥʜʘʨʪʘ ʧʦʣʥʦʛʦ ʩʨʝʜʥʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɺ ʪʝʢʩʪ 

ʚʢʣʶʯʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʨʠʩʫʥʢʠ, ʩʭʝʤʳ ʠ ʛʨʘʬʠʢʠ, ʦʙʣʝʛʯʘʶʱʠʝ ʝʛʦ ʧʦʥʠ-

ʤʘʥʠʝ. ʇʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʩ ʧʦʜʨʦʙʥʳʤʠ ʧʦʷʩʥʝʥʠʷʤʠ. ʆʨʛʘ-

ʥʠʟʦʚʘʥʳ ʩʩʳʣʢʠ ʥʘ ʤʘʪʝʨʠʘʣ, ʠʟʫʯʝʥʥʳʡ ʨʘʥʝʝ.  

ɺ ʢʦʥʮʝ ʢʘʞʜʦʛʦ ʧʘʨʘʛʨʘʬʘ ʠʤʝʶʪʩʷ ʟʘʜʘʥʠʷ ʜʣʷ ʩʘʤʦʧʦʜʛʦʪʦʚʢʠ, ʨʘʟʜʝ-

ʣʸʥʥʳʝ ʥʘ ʜʚʝ ʛʨʫʧʧʳ, ʧʝʨʚʘʷ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʜʥʘʟʥʘʯʝʥʘ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʜʣʷ 

ʟʘʢʨʝʧʣʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʘ ʚʪʦʨʘʷ ï ʜʣʷ ʦʩʚʦʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ. 
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ʇʨʝʜʠʩʣʦʚʠʝ 
(ʤʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʩʪʫʜʝʥʪʘʤ ʧʦ ʨʘʙʦʪʝ ʩ ʧʦʩʦʙʠʝʤ) 

ʏʪʦʙʳ ʜʦʙʠʪʴʩʷ ʫʩʧʝʭʘ ʚ ʠʟʫʯʝʥʠʠ ʢʫʨʩʘ ʬʠʟʠʢʠ, ʥʫʞʥʘ ʧʦʩʪʦʷʥʥʘʷ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ. 

ʅʘʯʠʥʘʡʪʝ  ʠʟʫʯʝʥʠʝ ʢʘʞʜʦʛʦ ʥʦʚʦʛʦ ʧʘʨʘʛʨʘʬʘ ʩ ʚʥʠʤʘʪʝʣʴʥʦʛʦ ʯʪʝʥʠʷ 

ʢʦʥʩʧʝʢʪʘ. ʅʝ ʧʳʪʘʡʪʝʩʴ ʥʠʯʝʛʦ ʟʘʫʯʠʚʘʪʴ ʥʘʠʟʫʩʪʴ, ʧʦʢʘ ʥʝ ʧʦʡʤʝʪʝ ʩʤʳʩʣ 

ʢʘʞʜʦʛʦ ʩʣʦʚʘ. ɺʥʠʤʘʪʝʣʴʥʦ ʨʘʩʩʤʘʪʨʠʚʘʡʪʝ ʨʠʩʫʥʢʠ ï ʦʥʠ ʧʦʤʦʛʫʪ ʧʦʥʷʪʴ 

ʪʝʢʩʪ.  

ʉʦʩʪʘʚʴʪʝ ʩʚʦʡ ʢʦʥʩʧʝʢʪ ʟʘʥʷʪʠʷ. ɺ ʥʸʤ ʜʦʣʞʥʦ ʙʳʪʴ ʛʣʘʚʥʦʝ ï 

ʬʦʨʤʫʣʠʨʦʚʢʠ, ʬʦʨʤʫʣʳ, ʩʭʝʤʘʪʠʯʝʩʢʠʝ ʨʠʩʫʥʢʠ, ʩʭʝʤʳ. ɺʳʧʠʰʠʪʝ ʚʩʝ ʥʦʚʳʝ 

ʪʝʨʤʠʥʳ ï ʩʦʩʪʘʚʴʪʝ ʩʣʦʚʘʨʴ ʪʝʤʳ. ɺʳʫʯʠʪʝ ʥʦʚʳʝ ʩʣʦʚʘ. ɺ ʢʦʥʮʝ ʢʘʞʜʦʛʦ 

ʧʘʨʘʛʨʘʬʘ ʝʩʪʴ ʥʘʙʦʨ ʚʦʧʨʦʩʦʚ. ʅʝʧʨʝʤʝʥʥʦ ʥʘʡʜʠʪʝ ʚ ʪʝʢʩʪʝ ʦʪʚʝʪʳ ʥʘ ʵʪʠ 

ʚʦʧʨʦʩʳ, ʚʧrʠʰʠʪʝ ʠʭ ʚ ʪʝʪʨʘʜʴ ʠ ʚʳʫʯʠʪʝ.  

ʉʪʘʨʘʡʪʝʩʴ ʧʨʦʛʦʚʘʨʠʚʘʪʴ ʚʩʝ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʬʦʨʤʫʣʠʨʦʚʢʠ ʬʠʟʠʯʝʩʢʠʭ 

ʟʘʢʦʥʦʚ ʚʩʣʫʭ. ʅʝ ʟʘʫʯʠʚʘʡʪʝ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠ, ʩʪʘʨʘʡʪʝʩʴ ʛʦʚʦʨʠʪʴ 

ʩʚʦʠʤʠ ʩʣʦʚʘʤʠ.  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʯʘʩʪʠ ʢʫʨʩʘ ɺʘʤ ʚʩʪʨʝʪʷʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʚʳʢʣʘʜʢʠ, ʚʳʚʦʜʳ ʬʦʨʤʫʣ. ʕʪʠ ʚʳʚʦʜʳ ʥʫʞʥʦ ʧʦʚʪʦʨʠʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʥʝ 

ʟʘʛʣʷʜʳʚʘʷ ʚ ʫʯʝʙʥʠʢ ʠʣʠ ʢʦʥʩʧʝʢʪ. ʊʦʣʴʢʦ ʪʦʛʜʘ ɺʳ ʩʤʦʞʝʪʝ ʙʳʪʴ ʫʚʝʨʝʥʳ, 

ʯʪʦ ʧʦʥʷʣʠ ʠʭ.  

ʅʘ ʧʦʣʷʭ ʢʦʥʩʧʝʢʪʘ ʟʘʧʠʰʠʪʝ ʚʦʟʥʠʢʰʠʝ ʫ ɺʘʩ ʚʦʧʨʦʩʳ ʠ ʟʘʜʘʡʪʝ ʠʭ 

ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʥʘ ʩʣʝʜʫʶʱʝʤ ʟʘʥʷʪʠʠ. 

ɽʩʣʠ ɺʘʤ ʚʩʪʨʝʪʷʪʩʷ ʩʩʳʣʢʠ ʥʘ ʧʘʨʘʛʨʘʬʳ, ʠʟʫʯʝʥʥʳʝ ʨʘʥʴʰʝ, 

ʦʙʷʟʘʪʝʣʥɹʦ ʧʨʦʯʪʠʪʝ ʵʪʠ ʧʘʨʘʛʨʘʬʳ ʝʱʸ ʨʘʟ. 

ʂʦʛʜʘ ɺʳ ʧʦʥʷʣʠ ʠ ʚʳʫʯʠʣʠ ʪʝʦʨʠʶ, ʤʦʞʥʦ ʧʨʠʩʪʫʧʘʪʴ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ. 

ʆʙ̫ʟʘʪʝʣʴʥʦ ʚʥʠʤʘʪʝʣʴʥʦ ʠʟʫʯʠʪʝ ʚʩʝ ʧʨʠʤʝʨʳ ʨʝʰʝʥʠʡ ʟʘʜʘʯ, ʨʘʟʦʙʨʘʥʥʳʝ ʚ 

ʢʦʥʩʧʝʢʪʝ. ʇʦʡʤʠʪʝ, ʯʪʦ ʦʙʱʝʛʦ ʠʤʝʝʪ ʧʨʠʤʝʨ ʩ ʪʦʡ ʟʘʜʘʯʝʡ, ʢʦʪʦʨʫʶ ʭʦʪʠʪʝ 

ʨʝʰʠʪʴ ɺʳ, ʠ ʯʝʤ ʦʥ ʦʪ ʥʝʸ ʦʪʣʠʯʘʝʪʩʷ. ʏʪʦʙʳ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʧʨʠʤʝʨ ɺʘʤʠ 

ʧʦʥʷʪ, ʧʦʚʪʦʨʠʪʝ ʨʝʰʝʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ.   

ʅʘʯʠʥʘʷ ʨʝʰʝʥʠʝ, ʟʘʜʘʡʪʝ ʩʝʙʝ ʚʦʧʨʦʩ: ʦ ʯʸʤ ʵʪʘ ʟʘʜʘʯʘ, ʢʘʢʫʶ ʚʝʣʠʯʠʥʫ 

ʥʫʞʥʦ ʥʘʡʪʠ, ʢʘʢ ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʝʸ ʦʧʨʝʜʝʣʝʥʠʝ, ʯʪʦ ɺʘʤ ʠʟʚʝʩʪʥʦ ʦ ʧʨʦʮʝʩʩʝ, 

ʦʧʠʩʘʥʥʦʤ ʚ ʟʘʜʘʯʝ, ʢʘʢʠʝ ʯʠʩʣʦʚʳʝ ʜʘʥʥʳʝ ʝʩʪʴ ʚ ʫʩʣʦʚʠʠ ʠ ʢʘʢʠʝ ʤʦʞʥʦ 

ʥʘʡʪʠ ʚ ʩʧʨʘʚʦʯʥʠʢʝ. ʂʦʛʜʘ ɺʳ ʥʘ ʵʪʠ ʚʦʧʨʦʩʳ ʦʪʚʝʪʠʪʝ, ʦʢʘʞʝʪʩʷ, ʯʪʦ ʟʘʜʘʯʘ 

ʨʝhʝʥʘ. 

ʉʣʝʜʫʷ ʵʪʠʤ ʩʦʚʝʪʘʤ, ɺʳ ʜʦʙʴʸʪʝʩʴ ʫʩʧʝʭʘ. 
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ʈʘʟʜʝʣ 1. ʄɽʍɸʅʀʂɸ 
 

ʊɽʄɸ ̄ 1. ʆʉʅʆɺʓ ʂʀʅɽʄɸʊʀʂʀ 
 

Ä1. ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʢʠʥʝʤʘʪʠʢʠ. ʉʢʦʨʦʩʪʴ ʨʘʚʥʦʤʝʨʥʦʛʦ ʜʚʠʞʝ-
ʥʠ ̫

1. ʄʝʭʘʥʠʯʝʩʢʦʝ ʜʚʠʞʝʥʠʝ 

ʃʶʙʦʝ ʠʟʤʝʥʝʥʠʝ ʚ ʧʨʠʨʦʜʝ ï ʵʪʦ ʜʚʠʞʝʥʠʝ. ʉʘʤʦʝ ʧʨʦʩʪʦʝ ʜʚʠʞʝʥʠʝ ï 

ʤʝʭʘʥʠʯʝʩʢʦʝ ʜʚʠʞʝʥʠʝ ʪʝʣ. ʊʝʣʦʤ ʚ ʬʠʟʠʢʝ ʥʘʟʳʚʘʝʪʩʷ ʣʶʙʦʡ ʧʨʝʜʤʝʪ.  

ʉʦʣʥʮʝ, ɿʝʤʣʷ, ʩʘʤʦʣʝʪ, ʩʪʫʣ, ʪʝʪʨʘʜʴ ï ʵʪʦ ʬʠʟʠʯʝʩʢʠʝ ʪʝʣʘ. 

ʇʨʠʤʝʨʳ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʜʚʠʞʝʥʠʷ 

ʏʝʣʦʚʝʢ ʠʜʝʪ ʤʠʤʦ ʜʦʤʘ (ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʦʤʘ). ɸʚʪʦʤʦʙʠʣʴ ʜʚʠʞʝʪʩʷ ʧʦ 

ʜʦʨʦʛʝ (ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʦʨʦʛʠ). ɿʝʤʣʷ ʜʚʠʞʝʪʩʷ ʚʦʢʨʫʛ ʉʦʣʥʮʘ (ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʉʦʣʥʮʘ). 

ʄɽʍɸʅʀʏɽʉʂʆɽ ɼɺʀɾɽʅʀɽ ï 

ʇɽʈɽʄɽʑɽʅʀɽ ʊɽʃɸ  ɺ ʇʈʆʉʊʈɸʅʉʊɺɽ ʆʊʅʆʉʀʊɽʃʔʅʆ 

ɼʈʋɻʀʍ ʊɽʃ 

ɿʘʜʘʥʠʝ: ʧʨʠʜʫʤʘʡʪʝ ʧʨʠʤʝʨʳ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʜʚʠʞʝʥʠʷ. 

2. ʄʘʪʝʨʠʘʣʴʥʘʷ ʪʦʯʢʘ 

ɽʩʣʠ ʨʘʟʤʝʨʳ ʪʝʣʘ ʚ ʜʘʥʥʦʤ ʜʚʠʞʝʥʠʠ ʥʝ ʠʛʨʘʶʪ ʨʦʣʠ, ʪʝʣʦ ʥʘʟʳʚʘʶʪ 

ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʦʡ. 

ʇʨʠʤʝʨʳ 

ʀʟʫʯʘʝʪʩʷ ʜʚʠʞʝʥʠʝ ɿʝʤʣʠ ʚʦʢʨʫʛ ʉʦʣʥʮʘ ï ɿʝʤʣʷ ʷʚʣʷʝʪʩʷ ʤʘʪʝʨʠʘʣʴʥʦʡ 

ʪʦʯʢʦʡ.  ʀʟʫʯʘʝʪʩʷ ʜʚʠʞʝʥʠʝ ɿʝʤʣʠ ʚʦʢʨʫʛ ʝ yʦʩʠ ï ɿʝʤʣʷ ʅɽ ʷʚʣʷʝʪʩʷ ʤʘʪʝʨʠ-

ʘʣʴʥʦʡ ʪʦʯʢʦʡ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ɿʝʤʣʷ ï ʪʝʣʦ, ʨʘʟʤʝʨʳ ʢʦʪʦʨʦʛʦ ʥʫʞʥʦ ʫʯʠʪʳʚʘʪ.ɹ 

ʀʟʫʯʘʝʪʩʷ ʜʚʠʞʝʥʠʝ ʘʚʪʦʤʦʙʠʣʷ ʠʟ ʦʜʥʦʛʦ ʛʦʨʦʜʘ ʚ ʜʨʫʛʦʡ ï ʘʚʪʦʤʦʙʠʣʴ 

ʷʚʣʷʝʪʩʷ ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʦʡ. ʀʟʫʯʘʝʪʩʷ ʜʚʠʞʝʥʠʝ ʘʚʪʦʤʦʙʠʣʷ ʧʨʠ ʦʧʨʦʢʠʜʳ-

ʚʘʥʠʠ ï ʘʚʪʦʤʦʙʠʣʴ ʅɽ ʷʚʣʷʝʪʩʷ ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʦʡ. 

    ʄɸʊɽʈʀɸʃʔʅɸʗ ʊʆʏʂɸ ï  

ʊɽʃʆ,  ʈɸɿʄɽʈɸʄʀ ʂʆʊʆʈʆɻʆ  ɺ ɼɸʅʅʆʁ  ɿɸɼɸʏɽ ʄʆɾʅʆ 

    ʇʈɽʅɽɹʈɽʏʔ 

ɿʘʜʘʥʠʝ: ʧʨʠʜʫʤʘʡʪʝ ʧʨʠʤʝʨʳ, ʚ ʢʦʪʦʨʳʭ ʪʝʣʦ 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʦʡ. 
 

3. ʊʨʘʝʢʪʦʨʠʷ, ʧʫʪʴ ʠ ʧʝʨʝʤʝʱʝʥʠʝ 
 

ʈʘʩʩʤʦʪʨʠʪʝ ʨʠʩʫʥʦʢ 1.1. ʇʫʥʢʪʠʨʥʘʷ ʣʠʥʠʷ (- - -) ï 

ʪʨʘʝʢʪʦʨʠʷ ʰʘʨʠʢʘ. ʉʧʣʦʰʥʘʷ ʣʠʥʠʷ (ïïï) ï ʧʝʨʝʤʝ-

ʱʝʥʠʝ ʘhʨʠʢʘ. 

  

ʈʠʩ. 1.1 
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ʇʨʠʤʝʨʳ 

ʉʘʤʦʣʪy ʚʟʣʝʪʘʝʪ ʧʦ ʧʨʷʤʦʡ ʣʠʥʠʠ. ʊʨʘʝʢʪʦʨʠʷ ʚʟʣʝʪʘʶʱʝʛʦ ʩʘʤʦʣʪyʘ ï 

ʧʨʷʤʘʷ. ɿʝʤʣʷ ʜʚʠʞʝʪʩʷ ʚʦʢʨʫʛ ʉʦʣʥʮʘ ʧʦ ʵʣʣʠʧʩʫ. ʊʨʘʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ 

ɿʝʤʣʠ ʚʦʢʨʫʛ ʉʦʣʥʮʘ ï ʵʣʣʠʧʩ. 

ɿʘʜʘʥʠʝ: ʟʘʧʦʣʥʠʪʝ ʧʫʩʪʳʝ ʢʣʝʪʢʠ ʚ ʪʘʙʣʠʮʝ. 

ˉ  ̄ ɼʚʠʞʝʥʠʝ ʊʨʘʝʢʪʦʨʠʷ 

1 

 ʐʘʨʠʢ ʜʚʠʞʝʪʩʷ ʧʦ      é 

 

 

 

                               

2 

                         

 

 

          ʉʘʤʦʣʪy ʣʝʪʠʪ ʧʦ    é 

 

 

3 

                            

 

                  ʐʘʨʠʢ ʢʘʪʠʪʩʷ ʧʦ         é 

 

 

ɽʩʣʠ ʪʨʘʝʢʪʦʨʠʷ  ï  ʢʨʠʚʘʷ,  ʜʚʠʞʝʥʠʝ ʥʘʟʳʚʘʶʪ  ʢʨʠʚʦʣʠʥʝʡʥʳʤ. 
ɼʚʠʞʝʥʠʷ, ʧʦʢʘʟʘʥʥʳʝ ʚ ʩʪʨʦʢʘʭ 1 ʠ 2  ʪʘʙʣʠʮʳï ʢʨʠʚʦʣʠʥʝʡʥʝr ʜʚʠʞʝʥʠ.̫ 

ɽʩʣʠ ʪʨʘʝʢʪʦʨʠʷ ï ʧʨʷʤʘʷ, ʜʚʠʞʝʥʠʝ ʥʘʟʳʚʘʶʪ ʧʨʷʤʦʣʠʥʝʡʥʳʤ.  
ɼʚʠʞʝʥʠʝ ʰʘʨʠʢʘ, ʧʦʢʘʟʘʥʥʦʝ ʚ ʩʪʨʦʢʝ  3 ʪʘʙʣʠʮʳ  ï ʧʨʷʤʦʣʠʥʝʡʥʦʝ ʜʚʠʞʝʥʠʝ.  

ʇʦʩʤʦʪʨʠʪʝ ʩʥʦʚʘ ʥʘ ʨʠʩʫʥʦʢ 1.1. ʐʘʨʠʢ, ʧʘʜʘʷ ʩʦ ʩʪʦʣʘ, ʧʨʦʰʣy ʧʦ 
ʧʫʥʢʪʠʨʥʦʡ ʣʠʥʠʠ 1,7 ʤ, ʘ ʧʦ ʧʨʷʤʦʡ 1,5 ʤ. ʆʥ ʧʨʦʰʣy ʧʫʪʴ  1,7 ʤ ʠ ʧʝʨʝʤʝ-
ʩʪʠʣʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʦʢʘʟʘʥʥʦʤ ʩʪʨʝʣʢʦʡ,  ʥʘ 1,5 ʤ. ʇʫʪ,ɹ ʢʦʪʦʨʳʡ ʧʨʦʰʣy 
ʰʘʨʠʢ, ʨʘʚʝʥ   1,7 ʤ, ʘ ʚʝʣʠʯʠʥʘ (ʠʣʠ ʤʦʜʫʣʴ)  ʧʝʨʝʤʝʱʝʥʠʷ ï 1,5 ʤ.  

ʇʋʊʔ  ï  ʈɸʉʉʊʆʗʅʀɽ,  ʇʈʆʁɼɽʅʅʆɽ   ʊɽʃʆʄ   ʇʆ   ʊʈɸɽʂʊʆʈʀʀ 

ʇʫʪʴ ʦʙʦʟʥʘʯʘʪʁ ʙʫʢʚʦʡ S ʠ ʚʳʨʘʞʘʪʁ ʯʠʩʣʦʤ: S= 1,7 ʤ. ɺʝʣʠʯʠʥʘ, ʢʦ-

ʪʦʨʘʷ ʚʳʨʘʞʘʝʪʩʷ  ʯʠʩʣʦʤ, ʥʘʟʳʚʘʝʪʩʷ çʩʢʘʣʷʨè. ʇʫʪʴ ï ʩʢʘʣʷʨ. 

  ʋ ʧʝʨʝʤʝʱʝʥʠʷ, ʢʨʦʤʝ ʚʝʣʠʯʠʥʳ, ʝʩʪʴ ʥʘʧʨʘʚʣʝʥʠʝ, ʧʦʢʘʟʘʥʥʦʝ ʩʪʨʝʣ-

ʢʦʡ. ɺʝʣʠʯʠʥʘ, ʢʦʪʦʨʘʷ ʚʳʨʘʞʘʝʪʩʷ ʯʠʩʣʦʤ ʠ ʠʤʝʝʪ ʥʘʧʨʘʚʣʝʥʠʝ, ʥʘʟʳʚʘ-

ʝʪʩʷ çʚʝʢʪʦʨè. ʇʝʨʝʤʝʱʝʥʠʝ ï ʚʝʢʪʦʨ. ʇʝʨʝʤʝʱʝʥʠʝ  ʦʙʦʟʥʘʯʘʪʁ ʙʫʢʚʦʡ  ʩʦ 

ʩʪʨʝʣʢʦʡ S
C
. ʄʦʜʫʣʴ ʚʝʢʪʦʨʘ ʧʝʨʝʤʝʱʝʥʠʷ S

G
 = 1,5 ʤ. 

ʇɽʈɽʄɽʑɽʅʀɽ ï ɺɽʂʊʆʈ, ʇʈʆɺɽɼɪʅʅʓʁ ʀɿ ʅɸʏɸʃʔʅʆɻʆ  

ʊʈɸɽʂʊʆʈʀʗ  ï  ʃʀʅʀʗ,  ʇʆ  ʂʆʊʆʈʆʁ  ɼɺʀɾɽʊʉʗ ʊɽʃʆ 
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ʇʆʃʆɾɽʅʀʗ ɼɺʀɾʋʑɽʁʉʗ ʊʆʏʂʀ ɺ ʂʆʅɽʏʅʆɽ ʇʆʃʆɾɽʅʀɽ 

ɿʘʜʘʥʠʝ: ʩʨʘʚʥʠʪʝ ʧʫʪʴ ʠ ʚʝʣʠʯʠʥʫ ʧʝʨʝʤʝʱʝʥʠʷ ʜʣʷ ʢʨʠʚʦʣʠʥʝʡʥʦʛʦ 

ʜʚʠʞʝʥʠʷ ʠ ʜʣʷ ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ ʜʚʠʞʝʥʠʷ. ɺʩʪʘʚʴʪʝ ʚ ʧʨʦʧʫʩʢʠ ʩʣʦʚʘ çʙʦʣɹ-

ʰʝè, çʨʘʚʥʦè ʠʣʠ çʤʝʥʴʰʝè. 

ʇʨʠ ʧʨʷʤʦʣʠʥʝʡʥʦʤ ʜʚʠʞʝʥʠʠ ʚʝʣʠʯʠʥʘ ʧʝʨʝʤʝʱʝʥʠʷ  é   ʧʫʪʠ. 

ʇʨʠ ʢʨʠʚʦʣʠʥʝʡʥʦʤ  ʜʚʠʞʝʥʠʠ ʚʝʣʠʯʠʥʘ ʧʝʨʝʤʝʱʝʥʠʷ  é ʧʫʪʠ. 

ʅʘʨʠʩʫʡʪʝ ʩʭʝʤʘʪʠʯʝʩʢʠ ʪʨʘʝʢʪʦʨʠʶ ʩʥʘʨʷʜʘ, ʚʳʧʫʱʝʥʥʦʛʦ ʠʟ ʦʨʫʜʠʷ ʠ 

ʧʦʢʘʞʠʪʝ ʥʘ ʨʠʩʫʥʢʝ ʚʝʢʪʦʨ ʧʝʨʝʤʝʱʝʥʠʷ ʩʥʘʨʷʜʘ. 

ʇʫʪʴ ʩʥʘʨʷʜʘ  é  ʚʝʣʠʯʠʥʳ ʧʝʨʝʤʝʱʝʥʠʷ ʩʥʘʨʷʜʘ. 

4. ʉʢʦʨʦʩʪʴ 

ʏʝʣʦʚʝʢ ʧʨʦʭʦʜʠʪ ʟʘ 1 ʯʘʩ 5 ʢʤ 

ɸʚʪʦʤʦʙʠʣʴ ʧʨʦʭʦʜʠʪ ʟʘ 1 ʯʘʩ 100 ʢʤ 

ʉʘʤʦʣʝʪ ʧʨʦʣʝʪʘʝʪ ʟʘ 1 ʯʘʩ 1000 ʢʤ 

ʉʘʤʦʣʝʪ ʜʚʠʞʝʪʩʷ ʙʳʩʪʨʝʝ, ʯʝʤ 

ʘʚʪʦʤʦʙʠʣɹ 

ɸʚʪʦʤʦʙʠʣʴ ʜʚʠʞʝʪʩʷ ʙʳʩʪʨʝʝ, 

ʯʝʤ ʯʝʣʦʚʝʢ 

ɹʳʩʪʨʦʪʫ ʜʚʠʞʝʥʠʷ ʪʝʣʘ ʚ ʬʠʟʠʢʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪ  ʚʝʣʠʯʠʥʦʡ, ʢʦʪʦʨʘʷ 

ʥʘʟʳʚʘʝʪʩʷ  ʩʢʦʨʦʩʪʴ.ʁ 

ʉʂʆʈʆʉʊʔ  ʀɿʄɽʈʗʖʊ  ʈɸʉʉʊʆʗʅʀɽʄ, ʂʆʊʆʈʆɽ  ʊɽʃʆ 

ʇʈʆʍʆɼʀʊ ɿɸ ɽɼʀʅʀʎʋ ɺʈɽʄɽʅʀ, ʀ ʆɹʆɿʅɸʏɸʖʊ ɹʋʂɺʆʁ çuè 

ɿʘʜʘʥʠʝ: ʜʦʧʠʰʠʪʝ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʦʙʨʘʟʮʫ. 

ʉʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʯʝʣʦʚʝʢʘ ï 5 ʢʠʣʦʤʝʪʨʦʚ ʚ ʯʘʩ, ɡ = 5 ʢʤ/ʯ. 

ʉʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ éééééé. . 

ʉʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʩʘʤʦʣʝʪʘ éééééééé  

ɽʩʣʠ ʪʝʣʦ ʜʚʠʞʝʪʩʷ ʩ ʥʝʠʟʤʝʥʷʶʱʝʡʩʷ ʩʢʦʨʦʩʪʴʶ  (ʩ ʧʦʩʪʦʷʥʥʦʡ 

ʩʢʦʨʦʩʪʴʶ), ʜʚʠʞʝʥʠʝ ʥʘʟʳʚʘʶʪ ʨʘʚʥʦʤʝʨʥʳʤ. ɺʝʣʠʯʠʥʫ ʩʢʦʨʦʩʪʠ ʨʘʚʥʦ-

ʤʝʨʥʦʛʦ ʜʚʠʞʝʥʠʷ ʥʘʭʦʜʷʪ ʧʦ ʬʦʨʤʫʣʝ   

t

S
=u   

ɺ ʵʪʦʡ ʬʦʨʤʫʣʝ S ï ʧʫʪʴ, t  ï ʚʨʝʤʷ. 

ɺ ʥʘʫʯʥʳʭ ʨʘʩʯʪyʘʭ ʠʩʧʦʣʴʟʫʶʪ ʩʠʩʪʝʤʫ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ ʉʀ (System 

International). ɺ ʉʀ ʧʫʪʴ (ʨʘʩʩʪʦʷʥʠʝ) ʠʟʤʝʨʷʶʪ ʚ ʤʝʪʨʘʭ (ʤ), ʘ ʚʨʝʤʷ ʠʟʤʝʨʷʶʪ 

ʚ ʩʝʢʫʥʜʘʭ (ʩ). ʉʢʦʨʦʩʪʴ ʠʟʤʝʨʷʝʪʩʷ ʚ ʤʝʪʨʘʭ ʚ ʩʝʢʫʥʜʫ: ʤ/ʩ. 

ɺ ʪʝʭʥʠʢʝ ʠʩʧʦʣʴʟʫʶʪ ʚʥʝʩʠʩʪʝʤʥʳʝ ʝʜʠʥʠʮʳ ʩʢʦʨʦʩʪʠ: ʢʠʣʦʤʝʪʨ ʚ ʯʘʩ 

(ʢʤ/ʯ), ʤʘʭ (1 ʤʘʭ = 300 ʤ/ʩ).      

ʉʢʦʨʦʩʪʴ ʠʤʝʝʪ ʚʝʣʠʯʠʥʫ ʠ ʥʘʧʨʘʚʣʝʥʠʝ, ʩʢʦʨʦʩʪʴ ï ʚʝʢʪʦʨ. 
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ʇʨʠʤʝʨ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ:  ɺʝʣʦʩʠʧʝʜʠʩʪ ʧʨʦʝʭʘʣ ʨʘʩʩʪʦʷʥʠʝ 80 ʢʤ ʟʘ 

4 ʯʘʩʘ. ʅʘʡʜʠʪʝ ʩʢʦʨʦʩʪʴ ʚʝʣʦʩʠʧʝʜʠʩʪʘ. 

ɼʘʥʦ: 

S = 80 ʢʤ 

t  = 4 ʯ 

ɡ = ? 

 

= 80000 ʤ 

= 4Ĭ60Ĭ60 =14400 ʩ 

ʈʝʰʝʥʠʝ 

t

S
=u ;      5,5

40014

00080
==u ʤ/ʩ      

ʆʪʚʝʪ: 5,5=u  ʤ/c 

ʈʝʰʠʪʝ  ʟʘʜʘʯʫ ʧʦ ʧʨʠʚʝʜʥyʥʦʤʫ ʦʙʨʘʟʮʫ. 

 ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʩʧʫʪʥʠʢ ɿʝʤʣʠ (ʀʉɿ) ʩʦʚʝʨʰʘʝʪ ʧʦʣʥʳʡ ʦʙʦʨʦʪ ʚʦʢʨʫʛ 
ɿʝʤʣʠ ʟʘ 84 ʤʠʥʫʪʳ. ʇʨʠ ʵʪʦʤ ʦʥ ʧʨʦʭʦʜʠʪ ʧʫʪʴ 40192 ʢʤ. ʆʧʨʝʜʝʣʠʪʝ ʩʢʦ-
ʨʦʩʪʴ, ʩ ʢʦʪʦʨʦʡ ʜʚʠʞʝʪʩʷ ʩʧʫʪʥʠʢ. 

ʋʢʘʟʘʥʠʷ:  ʚʳʨʘʟʠʪʝ ʧʫʪʴ ʚ ʤʝʪʨʘʭ, ʘ ʚʨʝʤʷ ʚ ʩʝʢʫʥʜʘʭ (1 ʢʤ =1000 ʤ, 
1 ʤʠʥ = 60 ʩ);  ʟʘʧʠʰʠʪʝ ʬʦʨʤʫʣʫ ʩʢʦʨʦʩʪʠ; ʧʦʜʩʪʘʚʴʪʝ ʚ ʬʦʨʤʫʣʫ ʚʤʝʩʪʦ 
ʙʫʢʚ ʯʠʩʣʘ; ʩʜʝʣʘʡʪʝ ʚʳʯʠʩʣʝʥʠʷ ʠ ʟʘʧʠʰʠʪʝ ʦʪʚʝʪ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʧʘʨʘʛʨʘʬʘ ʩʪʫʜʝʥʪʳ ʜʦʣʞʥʳ: 

ʨʘʟʣʠʯʘʪʴ ʚ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯʘʭ ʪʝʣʦ ʠ ʤʘʪʝʨʠʘʣʴʥʫʶ ʪʦʯʢʫ;  ʫʤʝʪʴ ʧʦʢʘʟʳʚʘʪʴ 

ʥʘ ʨʠʩʫʥʢʘʭ ʪʨʘʝʢʪʦʨʠʶ, ʧʫʪʴ, ʧʝʨʝʤʝʱʝʥʠʝ; ʧʦʥʠʤʘʪʴ  ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʩʢʘʣʷʨ-

ʥʳʤʠ ʠ ʚʝʢʪʦʨʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ; ʟʥʘʪʴ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʧʫʪʠ, ʚʨʝʤʝʥʠ, ʩʢʦ-

ʨʦʩʪʠ; ʫʤʝʪʴ ʥʘʭʦʜʠʪʴ ʩʢʦʨʦʩʪʴ ʨʘʚʥʦʤʝʨʥʦʛʦ ʜʚʠʞʝʥʠʷ ʧʦ ʟʘʜʘʥʥʳʤ ʧʫʪʠ ʠ 

ʚʨʝʤʝʥʠ. 

ɿʘʜʘʥʠʷ ʜʣʷ ʩʘʤʦʧʦʜʛʦʪʦʚʢʠ 

ʇʝʨʝʯʠʪʘʡʪʝ ʢʦʥʩʧʝʢʪ ʠ ʚʳʫʯʠʪʝ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʬʦʨʤʫʣʳ. ʆʪʚʝʪʪɹʝ 

ʥʘ ʚʦʧʨʦʩʳ 

ʏʪʦ ʪʘʢʦʝ çʤʝʭʘʥʠʯʝʩʢʦʝ ʜʚʠʞʝʥʠʝè?  ɺ ʢʘʢʦʤ ʩʣʫʯʘʝ ʬʠʟʠʯʝʩʢʦʝ ʪʝʣʦ 

ʤʦʞʥʦ ʥʘʟʳʚʘʪʴ ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʦʡ?  ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʪʨʘʝʢʪʦʨʠʝʡ ʜʚʠʞʝʥʠʷ 

ʪʝʣʘ? ʏʪʦ ʪʘʢʦʝ çʧʫʪʴè?  ʂʘʢʠʝ ʬʠʟʠʯʝʩʢʠʝ ʚʝʣʠʯʠʥʳ ʥʘʟʳʚʘʶʪ ʩʢʘʣʷʨʘʤʠ?  

ʂʘʢʠʝ ʬʠʟʠʯʝʩʢʠʝ ʚʝʣʠʯʠʥʳ ʥʘʟʳʚʘʶʪ ʚʝʢʪʦʨʘʤʠ?  ʂʘʢʘʷ ʚʝʣʠʯʠʥʘ ʥʘʟʳʚʘʝʪʩʷ 

çʧʝʨʝʤʝʱʝʥʠʝè?  ʏʪʦ ʪʘʢʦʝ çʩʢʦʨʦʩʪʴè? ʇʦ ʢʘʢʦʡ ʬʦʨʤʫʣʝ ʤʦʞʥʦ ʥʘʡʪʠ ʩʢʦ-

ʨʦʩʪʴ ʨʘʚʥʦʤʝʨʥʦʛʦ ʜʚʠʞʝʥʠʷ?  ɺ ʢʘʢʠʭ ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʷʝʪʩʷ ʩʢʦʨʦʩʪʴ? 

ʈʝʰʠʪʝ ʟʘʜʘʯʠ 

1. ʂʘʢʦʡ ʠʟ ʜʚʫʭ ʘʚʪʦʤʦʙʠʣʝʡ ʜʚʠʞʝʪʩʷ ʩ ʙʦʣʴʰʝʡ ʩʢʦʨʦʩʪʴʶ: ʘʚʪʦʙʫʩ, 

ʢʦʪʦʨʳʡ ʧʨʦʭʦʜʠʪ 162 ʢʤ ʟʘ 3 ʯʘʩʘ ʠʣʠ ʣʝʛʢʦʚʦʡ ʘʚʪʦʤʦʙʠʣʴ, ʢʦʪʦʨʳʡ ʧʨʦʭʦ-

ʜʠʪ 140 ʢʤ ʟʘ 2 ʯʘʩʘ?  

2. ʃʝʥʪʦʯʥʳʡ ʪʨʘʥʩʧʦʨʪʨy (ʨʠʩ. 1.2) 

ʜʚʠʞʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 18 ʩʤ/ʩ. ɿʘ ʢʘʢʦʝ 

ʚʨʝʤʷ ʛʨʫʟ ʧʝʨʝʤʝʩʪʠʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʪʨʘʥʩʧʦʨʪʨyʘ ʥʘ 4 ʤ? 

3. ʉʘʤʦʣʪy ʣʝʪʝʣ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘ 

ʩʝʚʝʨ 30 ʤʠʥʫʪ ʩʦ ʩʢʦʨʦʩʪʴʶ 1200 ʢʤ/ʯ, ʟʘʪʝʤ ʧʦʚʝʨʥʫʣ ʥʘ ʟʘʧʘʜ ʠ ʧʨʦʣʝʪʝʣ 400 

ʢʠʣʦʤʝʪʨʦʚ, ʧʦʩʣʝ ʯʝʛʦ ʚʝʨʥʫʣʩʷ ʥʘ ʘʨɻʦʜʨʦʤ, ʜʚʠʛʘʷʩʴ ʧʦ ʧʨʷʤʦʡ. ʅʘʨʠʩʫʡʪʝ 

ʈʠʩ. 1.2 
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                           ʈʠʩ. 2.3 

                     

ʪʨʘʝʢʪʦʨʠʶ ʜʚʠʞʝʥʠʷ ʩʘʤʦʣʪyʘ. ʀʟʦʙʨʘʟʠʪʝ ʥʘ ʨʠʩʫʥʢʝ ʚʝʢʪʦʨʳ ʩʢʦʨʦʩʪʠ ʩʘ-

ʤʦʣyʪʘ ʜʣʷ ʢʘʞʜʦʛʦ ʵʪʘʧʘ ʧʦʣyʪʘ. ʅʘʡʜʠʪʝ ʧʫʪʴ ʠ ʧʝʨʝʤʝʱʝʥʠʝ ʩʘʤʦʣʪyʘ.  

 

Ä 2.  ʈʘʚʥʦʫʩʢʦʨʝʥʥʦʝ ʜʚʠʞʝʥʠʝ. ʉʚʦʙʦʜʥʦʝ ʧʘʜʝʥʠʝ ʪʝʣ 

1. ʈʘʚʥʦʫʩʢʦʨʝʥʥʦʝ ʜʚʠʞʝʥʠʝ 

ɽʩʣʠ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʪʝʣʘ ʠʟʤʝʥʷʝʪʩʷ, ʜʚʠʞʝʥʠʝ ʥʘʟʳʚʘʝʪʩʷ 

ʫʩʢʦʨʝʥʥʳʤ. 

ʇʨʠʤʝʨ:  ʘʚʪʦʤʦʙʠʣʴ, ʪʨʦʛʘʷʩʴ ʩ ʤʝʩʪʘ, ʫʚʝʣʠʯʠʚʘʝʪ ʩʢʦʨʦʩʪʴ (ʨʠʩ. 2.1). 

ɺ ʢʘʞʜʫʶ ʩʣʝʜʫʶʱʫʶ ʩʝʢʫʥʜʫ ʩʢʦʨʦʩʪʴ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʴʰʝ ʥʘ 2 ʤ/ʩ ï 
ʜʚʠʞʝʥʠʝ ʫʩʢʦʨʝʥʥʦʝ. 

ʋʉʂʆʈɽʅʀɽ  ʀɿʄɽʈʗʖʊ  ʀɿʄɽʅɽʅʀɽʄ  ʉʂʆʈʆʉʊʀ 

ɺ ɽɼʀʅʀʎʋ  ɺʈɽʄɽʅʀ     (ʟʘ 1 ʩʝʢʫʥʜʫ) 

ɽʩʣʠ  ʫʩʢʦʨʝʥʠʝ  ʩʦ  ʚʨʝʤʝʥʝʤ ʥʝ ʠʟʤʝʥʷʝʪʩʷ (ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ),  
ʜʚʠʞʝʥʠʝ ʥʘʟʳʚʘʶʪ ʨʘʚʥʦʫʩʢʦʨʝʥʥʳʤ. ɺʝʣʠʯʠʥʫ ʫʩʢʦʨʝʥʠʷ ʥʘʭʦʜʷʪ ʧʦ 
ʬʦʨʤʫʣʝ 

t
a 0

uu-
=  

ʉʢʦʨʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ, ʠʟʦʙʨʘʞʥyʥʦʛʦ ʥʘ ʨʠʩʫʥʢʝ 2.1, ʟʘ 1ʩʝʢʫʥʜʫ ʫʚʝʣʠ-
ʯʠʚʘʝʪʩʷ ʥʘ 2 ʤ/ʩ, ʟʥʘʯʠʪ, ʫʩʢʦʨʝʥʠʝ ʘʚʪʦʤʦʙʠʣʷ ʨʘʚʥʦ 2 ʤ/ʩ2.  

ʋʩʢʦʨʝʥʠʝ ï ʚʝʢʪʦʨ. ɽʩʣʠ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʪʝʣʘ ʩʦ ʚʨʝʤʝʥʝʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 
(ʥʘʧʨʠʤʝʨ, ʘʚʪʦʤʦʙʠʣʴ ʨʘʟʛʦʥʷʝʪʩʷ), ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʢʪʦʨʘ ʫʩʢʦʨʝʥʠʷ a

G
 ʩʦʚʧʘ-

ʜʘʝʪ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚʝʢʪʦʨʘ ʩʢʦʨʦʩʪʠ u
C

 (ʨʠʩ. 2.2).   

ɽʩʣʠ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʪʝʣʘ ʩʦ ʚʨʝʤʝʥʝʤ ʫʤʝʥʴʰʘʝʪʩʷ (ʥʘʧʨʠʤʝʨ, ʘʚʪʦ-
ʤʦʙʠʣʴ ʪʦʨʤʦʟʠʪ) ʚʝʢʪʦʨ ʫʩʢʦʨʝʥʠʷ a

G
 ʥʘʧʨʘʚʣʝʥ ʧʨʦʪʠʚ ʚʝʢʪʦʨʘ ʩʢʦʨʦʩʪʠ u

C
 

(ʨʠʩ. 2.3).   

 

 

                                         

              ʈʠʩ. 2.2 

    ɺʨʝʤʷ t, ʩ                0  1           2                   3                          4     

ʉʢʦʨʦʩʪʴ ɡ, ʤ/ʩ          0  2          4                   6                          8     

                                                     ʈʠʩ. 2.1   
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ʇʨʠʤʝʨ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ.  ʋʩʢʦʨʝʥʠʝ ʩʘʤʦʣʸʪʘ ʧʨʠ ʨʘʟʛʦʥʝ ʥʘ ʚʟʣʸʪʥʦʡ 

ʧʦʣʦʩʝ ʨʘʚʥʦ 30 ʤ/c2. ʅʘʡʜʠʪʝ ʩʢʦʨʦʩʪʴ ʩʘʤʦʣʸʪʘ ʯʝʨʝʟ 6 ʩʝʢʫʥʜ ʧʦʩʣʝ ʥʘʯʘʣʘ 

ʜʚʠʞʝʥʠʷ. 

ɼʘʥʦ: 

0
u = 0 

a  = 30 ʤ/ʩ2 

t = 6 ʩ 

ʈʝʰʝʥʠʝ 

t
a 0

uu-
= ;  at+=

0
uu  = 0+30Ț6 =180 ʤ/ʩ. 

 

ʆʪʚʝʪ:  ɡ = 180 ʤ/c         ɡ=? 

ʈʝʰʠʪʝ ʟʘʜʘʯʫ. ɺʦʜʠʪʝʣʴ ʚʣy ʘʚʪʦʤʦʙʠʣʴ ʩʦ ʩʢʦʨʦʩʪʴʶ 18 ʤ/c,  ʫʚʠʜʝʣ 

ʧʝʰʝʭʦʜʘ, ʢʦʪʦʨʳʡ ʧʝʨʝʙʝʛʘʝʪ ʜʦʨʦʛʫ,  ʠ ʨʝʟʢʦ ʟʘʪʦʨʤʦʟʠʣ. ɺʝʣʠʯʠʥʘ ʫʩʢʦʨʝ-

ʥʠʷ ʘʚʪʦʤʦʙʠʣʷ ʧʨʠ ʪʦʨʤʦʞʝʥʠʠ ʨʘʚʥʘ 6 ʤ/c2. ʅʘʡʜʠʪʝ ʩʢʦʨʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ 

ʯʝʨʝʟ 3 ʩʝʢʫʥʜʳ ʪʦʨʤʦʞʝʥʠʷ. 

ʋʢʘʟʘʥʠʝ: ʦʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʢʪʦʨʦʚ ʩʢʦʨʦʩʪʠ ʠ 

ʫʩʢʦʨʝʥʠʷ; ʧʦʜʫʤʘʡʪʝ, ʢʘʢʦʡ ʟʥʘʢ: ç+è ʠʣʠ çïè ï ʠʤʝʝʪ ʫʩʢʦʨʝʥʠʝ ʚ ʵʪʦʡ ʟʘʜʘ-

ʯʝ. 

ʇʫʪ,ɹ ʧʨʦʡʜʝʥʥʳʡ ʪʝʣʦʤ, ʢʦʪʦʨʦʝ ʜʚʠʞʝʪʩʷ ʩ ʫʩʢʦʨʝʥʠʝʤ, ʥʘʭʦʜʷʪ ʧʦ 

ʬʦʨʤʫʣʝ (ʚʳʚʝʜʝʤ ʵʪʫ ʬʦʨʤʫʣʫ ʥʘ ʩʣʝʜʫʶʱʝʤ ʫʨʦʢʝ): 

2

2

0

at
tS +=u  

ʈʝʰʠʪʝ ʟʘʜʘʯʫ.  ɸʚʪʦʤʦʙʠʣʴ ʜʚʠʛʘʣʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 108 ʢʤ/ʯ. ɺʦʜʠʪʝʣʴ 

ʘʚʪʦʤʦʙʠʣʷ ʫʚʠʜʝʣ ʥʘ ʜʦʨʦʛʝ ʧʨʝʧʷʪʩʪʚʠʝ ʠ ʨʝʟʢʦ ʟʘʪʦʨʤʦʟʠʣ. ʇʨʠ ʪʦʨʤʦʞʝ-

ʥʠʠ ʩʢʦʨʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ ʟʘ ʢʘʞʜʫʶ ʩʝʢʫʥʜʫ ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ 6 ʤ/c. ʅʘʡʜʠʪʝ 

ʪʦʨʤʦʟʥʦʡ ʧʫʪʴ ʘʚʪʦʤʦʙʠʣʷ.  

2. ʉʚʦʙʦʜʥʦʝ ʧʘʜʝʥʠʝ ʪʝʣ 

 

ʇʘʜʝʥʠʝ ʪʝʣ ʧʦʜ ʜʝʡʩʪʚʠʝʤ  ʪʦʣʴʢʦ ʧʨʠʪʷʞʝʥʠʷ ɿʝʤʣʠ ʥʘʟʳʚʘʝʪʩʷ ʩʚʦʙʦʜ-

ʥʳʤ ʧʘʜʝʥʠʝʤ. ɺʩʝ ʪʝʣʘ ʥʘ ɿʝʤʣʝ ʩʚʦʙʦʜʥʦ ʧʘʜʘʶʪ ʩ ʦʜʠʥʘʢʦʚʳʤ ʫʩʢʦʨʝʥʠʝʤ  

9,8 ʤ/c2. 

 

  ʋʉʂʆʈɽʅʀɽ  ʉɺʆɹʆɼʅʆɻʆ  ʇɸɼɽʅʀʗ ʈɸɺʅʆ 9,8 ʤ/ʩ2 

ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ ʩʯʠʪʘʶʪ ʧʨʠʙʣʠʟʠ-

ʪʝʣʴʥʦ ʨʘʚʥʳʤ 10 ʤ/ʩ2.   
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ʉʚʦʙʦʜʥʦʝ ʧʘʜʝʥʠʝ ï ʨʘʚʥʦʫʩʢʦʨʝʥʥʦʝ ʜʚʠʞʝʥʠʝ  ʩ ʫʩʢʦʨʝʥʠʝʤ g, ʧʦ-

ʵʪʦʤʫ ʜʣʷ ʨʘʩʯʝʪʦʚ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝ ʞʝ ʬʦʨʤʫʣʳ, ʯʪʦ ʠ ʜʣʷ ʨʘʚʥʦʫʩʢʦ-

ʨʝʥʥʦʛʦ ʜʚʠʞʝʥʠʷ. ʅʫʞʥʦ ʪʦʣʴʢʦ ʠʟʤʝʥʠʪʴ ʦʙʦʟʥʘʯʝʥʠʷ: çaè (ʫʩʢʦʨʝʥʠʝ) ʟʘ-

ʤʝʥʠʪʴ ʥʘ çgè (ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ) ʠ çSè (ʧʫʪʴ) ʟʘʤʝʥʠʪʴ ʥʘ çhè 

(ʚʳʩʦʪʘ).  

ɿʘʜʘʥʠʝ. ɿʘʧʦʣʥʠʪʝ ʢʣʝʪʢʠ ʪʘʙʣʠʮʳ, ʧʦʣʴʟʫʷʩʴ ʨʠʩʫʥʢʘʤʠ 2.4 ʠ 2.5. 

ʈʘʚʥʦʫʩʢʦʨʝʥʥʦʝ ʜʚʠʞʝʥʠʝ at+=
0
uu  S= 

ʉʚʦʙʦʜʥʦʝ ʧʘʜʝʥʠʝ =u  h= 

 

 

 

 

 

 

ʈʝʰʠʪʝ ʟʘʜʘʯʫ.  ʅʘʡʜʠʪʝ ʚʨʝʤʷ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ 

ʜʚʫʭ ʧʨʝʜʤʝʪʦʚ ʩ ʚʳʩʦʪʳ 50 ʤ. ʅʘʯʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ 

ʧʝʨʚʦʛʦ ʧʨʝʜʤʝʪʘ ʨʘʚʥʘ ʥʫʣʶ. ɺʪʦʨʦʡ ʧʨʝʜʤʝʪ ʙʨʦ-

ʩʠʣʠ ʚʝʨʪʠʢʘʣʴʥʦ ʚʥʠʟ ʩ ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ 30 ʤ/ʩ. 

 

  

     

                 

 

 

 

 

     ʈʠʩ. 2.5 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʧʘʨʘʛʨʘʬʘ ʩʪʫʜʝʥʪʳ ʜʦʣʞʥʳ: 

ʧʦʥʠʤʘʪʴ ʩʤʳʩʣ ʪʝʨʤʠʥʘ çʫʩʢʦʨʝʥʠʝè; ʟʥʘʪʴ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʫʩʢʦʨʝʥʠʷ;  
ʟʥʘʪʴ ʬʦʨʤʫʣʫ-ʦʧʨʝʜʝʣʝʥʠʝ ʫʩʢʦʨʝʥʠʷ ʠ ʬʦʨʤʫʣʳ  ʩʢʦʨʦʩʪʠ ʠ ʧʫʪʠ ʜʣʷ ʨʘʚʥʦ-
ʫʩʢʦʨʝʥʥʦʛʦ ʜʚʠʞʝʥʠʷ; ʟʥʘʪʴ, ʯʪʦ ʫʩʢʦʨʝʥʠʝ ʷʚʣʷʝʪʩʷ ʚʝʢʪʦʨʦʤ; ʟʥʘʪʴ, ʢʘʢʦʝ 
ʜʚʠʞʝʥʠʝ ʥʘʟʳʚʘʝʪʩʷ ʩʚʦʙʦʜʥʳʤ ʧʘʜʝʥʠʝʤ ʠ ʬʦʨʤʫʣʳ ʜʣʷ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ, 
ʘʥʘʣʦʛʠʯʥʳʝ ʬʦʨʤʫʣʘʤ ʜʣʷ ʨʘʚʥʦʫʩʢʦʨʝʥʥʦʛʦ ʜʚʠʞʝʥʠʷ; ʟʥʘʪʴ ʟʥʘʯʝʥʠʝ ʫʩʢʦ-
ʨʝʥʠʷ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ ʥʘ ɿʝʤʣʝ; ʫʤʝʪʴ ʨʝʰʘʪʴ ʨʘʩʯʪyʥʳʝ ʟʘʜʘʯʠ, ʜʣʷ ʨʘʚʥʦ-
ʫʩʢʦʨʝʥʥʦʛʦ ʜʚʠʞʝʥʠʷ.  

ɿʘʜʘʥʠʷ ʜʣʷ ʩʘʤʦʧʦʜʛʦʪʦʚʢʠ 

ʇʨʦʯʠʪʘʡʪʝ ʢʦʥʩʧʝʢʪ. ɺʳʫʯʠʪʝ ʥʦʚʳʝ ʪʝʨʤʠʥʳ ʠ ʬʦʨʤʫʣʠʨʦʚʢʠ ʠ 
ʦʪʚʝʪʴʪʝ ʥʘ ʚʦʧʨʦʩʳ 

ʂʘʢ ʥʘʟʳʚʘʶʪ ʠʟʤʝʥʝʥʠʝ ʩʢʦʨʦʩʪʠ ʟʘ 1 ʩʝʢʫʥʜʫ? ɺ ʢʘʢʠʭ ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʷ-
ʝʪʩʷ ʫʩʢʦʨʝʥʠʝ? ʏʝʤʫ ʧʨʠʤʝʨʥʦ ʨʘʚʥʦ ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦ ʧʘʜʘʶʱʝʛʦ ʢʘʤʥʷ? ʂʘʢ 
ʟʘʧʠʩʳʚʘʪʁʩʷ ʠ ʯʠʪʘʪʁʩʷ ʬʦʨʤʫʣ rʩʢʦʨʦʩʪʠ ʠ ʧʫʪʠ ʨʘʚʥʦʫʩʢʦʨʝʥʥʦʛʦ ʜʚʠʞʝʥʠʷ? 

ʈʝʰʠʪʝ ʟʘʜʘʯʠ 

1. ʇʦʜʯʝʨʢʥʠʪʝ ʚ ʩʣʝʜʫʶʱʝʤ ʩʧʠʩʢʝ ʚʝʢʪʦʨʥʳʝ ʚʝʣʠʯʠʥʳ: ʧʫʪʴ, ʩʢʦʨʦʩʪʴ, 
ʚʨʝʤʷ, ʧʝʨʝʤʝʱʝʥʠʝ, ʫʩʢʦʨʝʥʠʝ. 

2. ʐʘʨ ʢʘʪʠʪʩʷ ʧʦ ʥʘʢʣʦʥʥʦʡ ʧʣʦʩʢʦʩʪʠ ʚʥʠʟ (ʨʠʩ. 2.6) 
ʇʦʢʘʞʠʪʝ ʥʘ ʨʠʩʫʥʢʝ, ʢʫʜʘ ʥʘʧʨʘʚʣʝʥʘ ʝʛʦ ʩʢʦʨʦʩʪʴ, ʢʫʜʘ 
ʥʘʧʨʘʚʣʝʥʦ ʝʛʦ ʫʩʢʦʨʝʥʠʝ. ʂʘʢ ʥʘʟʳʚʘʝʪʩʷ ʜʚʠʞʝʥʠʝ ʰʘʨʘ?                     ʈʠʩ. 2.6   

                                                        

                                                           a
C

              u
C

 
 

                                      S    
                           ʈʠʩ. 2.4 
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3. ʐʘʨ ʢʘʪʠʪʩʷ ʧʦ ʥʘʢʣʦʥʥʦʡ ʧʣʦʩʢʦʩʪʠ ʚʚʝʨʭ. ʀʟʦʙʨʘʟʠʪʝ ʝʛʦ ʥʘ ʨʠʩʫʥʢʝ ʠ ʧʦ-
ʢʘʞʠʪʝ, ʢʘʢ ʥʘʧʨʘʚʣʝʥʳ ʩʢʦʨʦʩʪʴ ʠ ʫʩʢʦʨʝʥʠʝ ʰʘʨʘ. ʂʘʢ ʥʘʟʳʚʘʝʪʩʷ ʜʚʠʞʝʥʠʝ ʰʘʨʘ? 

4. ʉ ʢʘʢʦʡ ʚʳʩʦʪʳ ʙʝʟ ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʧʘʜʘʣ ʧʨʝʜʤʝʪ, ʝʩʣʠ ʧʨʠ ʫʜʘʨʝ 
ʦ ɿʝʤʣʶ ʦʥ ʠʤʝʣ ʩʢʦʨʦʩʪʴ 20 ʤ/ʩ? 

5* . ʂʦʛʜʘ ʚʝʨʪʦʣʪy ʙʳʣ ʥʘ ʚʳʩʦʪʝ 5 ʤ, ʩ ʥʝʛʦ ʫʧʘʣ ʛʨʫʟ. ɺʝʨʪʦʣʪy ʧʦʜʥʠ-
ʤʘʣʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 1 ʤ/ʩ. ʅʘʡʜʠʪʝ ʚʨʝʤʷ ʧʘʜʝʥʠʷ ʛʨʫʟʘ.    

 

Ä 3.  ɻʨʘʬʠʢʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ 

 

1. ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʩʢʦʨʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʧʨʠ ʨʘʚʥʦʤʝʨʥʦʤ ʜʚʠʞʝʥʠʠ  

ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʩʢʦʨʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʧʨʠ ʨʘʚʥʦʤʝʨʥʦʤ ʜʚʠʞʝ-

ʥʠʠ ï ʧʨʷʤʘʷ ʣʠʥʠʷ, ʧʘʨʘʣʣʝʣʴʥʘʷ ʦʩʠ ʘʙʩʮʠʩʩ (ʦʩʠ ʚʨʝʤʝʥʠ). 

ʇʦ ʛʨʘʬʠʢʫ ʟʘʚʠʩʠʤʦʩʪʠ ( )t,u  ʤʦʞʥʦ 

ʥʘʡʪʠ ʧʫʪʴ, ʧʨʦʡʜʝʥʥʳʡ ʪʝʣʦʤ. 

 ɿʘʜʘʥʠʝ. ʅʘʡʜʠʪʝ ʚ ʧʘʨʘʛʨʘʬʝ 1 

ʬʦʨʤʫʣʫ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʩʢʦʨʦʩʪʠ ʨʘʚʥʦ-

ʤʝʨʥʦʛʦ ʜʚʠʞʝʥʠʷ. ʇʨʝʦʙʨʘʟʫʡʪʝ ʝʸ ʜʣʷ ʚʳ-

ʯʠʩʣʝʥʠʷ ʧʫʪʠ. ʈʘʩʩʤʦʪʨʠʪʝ ʨʠʩʫʥʦʢ 3.2. 

ʅʘʡʜʠʪʝ ʧʦ ʛʨʘʬʠʢʫ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ 

ʪʝʣʘ ʠ ʚʳʯʠʩʣʠʪʝ ʧʦ ʬʦʨʤʫʣʝ ʧʫʪʴ, ʧʨʦʡʜʝʥʥʳʡ ʪʝʣʦʤ ʟʘ 20 ʩʝʢʫʥʜ ʜʚʠʞʝʥʠʷ. 

ʉʨʘʚʥʠʪʝ ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʩ ʧʣʦʱʘʜʴʶ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ, ʚʳʜʝʣʝʥʥʦʛʦ ʥʘ 

ʨʠʩʫʥʢʝ. ʉʜʝʣʘʡʪʝ ʚʚrʦʜ: 

ʅʘ ʨʠʩʫʥʢʝ 3.1 ʠʟʦʙʨʘʞʸʥ ʛʨʘʬʠʢ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʩʢʦʨʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ( )t,u  ʧʨʠ ʨʘʚ-

ʥʦʤʝʨʥʦʤ ʜʚʠʞʝʥʠʠ. 

ɿʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʦʪʣʦʞʝʥʳ ʥʘ ʚʝʨʪʠ-

ʢʘʣʴʥʦʡ ʦʩʠ ï ʦʩʠ ʦʨʜʠʥʘʪ. ʀʟ ʛʨʘʬʠʢʘ ʚʠʜ-

ʥʦ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʦʩʪʘʸʪʩʷ ʧʦʩʪʦʷʥʥʦʡ ʠ ʨʘʚ-

ʥʘ 10 ʤ/ʩ. ʕʪʦ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʩʢʦʨʦʩʪʠ 

ʦʪ ʚʨʝʤʝʥʠ ʜʣʷ ʨʘʚʥʦʤʝʨʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʦ 

ʩʢʦʨʦʩʪʴʶ 10 ʤ/ʩ. 

ʅʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ (ʦʩʠ ʘʙʩʮʠʩʩ) 

ʦʪʣʦʞʝʥʳ ʟʥʘʯʝʥʠʷ ʚʨʝʤʝʥʠ. 

 

 

 

 

 

 

 

 

 

 

 

ʇʋʊʔ, ʇʈʆʁɼɽʅʅʓʁ ʊɽʃʆʄ ʇʈʀ 

ʈɸɺʅʆʄɽʈʅʆʄ  ɼɺʀɾɽʅʀʀ,  

ʈɸɺɽʅ ʇʃʆʑɸɼʀ ʇʆɼ ɻʈɸʌʀʂʆʄ 

ɿɸɺʀʉʀʄʆʉʊʀ  ʉʂʆʈʆʉʊʀ 

ʆʊ  ɺʈɽʄɽʅʀ 

ɡ, ʤ/c 

      10 

 

 

    ɡ    5 

 

 

         0            10         20    t, ʩ  

 

 

 

              

              t 
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ɡ, ʤ/c 
      
     10 

          Ĭ  Ĭ  Ĭ   Ĭ  Ĭ 
         

 

       5 

 

 
         0           10         20    t, ʩ  
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        2. ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʧʫʪʠ ʦʪ ʚʨʝʤʝʥʠ ʧʨʠ ʨʘʚʥʦʤʝʨʥʦʤ ʜʚʠʞʝʥʠʠ 

ɿʘʜʘʥʠʝ. ɿʘʧʦʣʥʠʪʝ ʪʘʙʣʠʮʫ. ʇʝʨʝʥʝʩʠʪʝ ʚ ʪʝʪʨʘʜʴ ʨʠʩʫʥʦʢ 3.3. ʇʦ-

ʩʪʘʚʴʪʝ ʥʘ ʥʸʤ ʪʦʯʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʳʤʠ ʪʘʙʣʠʮʳ ʠ ʩʦʝʜʠʥʠʪʝ ʠʭ ʣʠ-

ʥʠʝʡ. ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʧʫʪʠ ʦʪ ʚʨʝʤʝʥʠ ( )tS,  ʧʨʠ ʨʘʚ-

ʥʦʤʝʨʥʦʤ ʜʚʠʞʝʥʠʠ ï ʧʨʷʤʘʷ ʣʠʥʠʷ, ʧʨʦʭʦʜʷʱʘʷ ʯʝʨʝʟ ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ. 

 
 

ʉʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʪʝʣʘ ʨʘʚʥʘ 5 ʤ/c  

 ɺʨʝʤʷ t, ʩ 0,0 0,4 0,8 1,2 1,6 

ʇʫʪʴ tS u= , ʤ      

 

 

 

 

 

 

 

 

                    ʈʠʩ. 3.3 

3. ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʩʢʦʨʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʧʨʠ ʨʘʚʥʦʫʩʢʦʨʝʥʥʦʤ ʜʚʠʞʝʥʠʠ 

ɿʘʜʘʥʠʝ. ɿʘʧʦʣʥʠʪʝ ʪʘʙʣʠʮʫ. ʇʝʨʝʥʝʩʠʪʝ ʚ ʪʝʪʨʘʜʴ ʨʠʩʫʥʦʢ 3.4. ʇʦ-
ʩʪʘʚʴʪʝ ʥʘ ʥʸʤ ʪʦʯʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʳʤʠ ʪʘʙʣʠʮʳ ʠ ʩʦʝʜʠʥʠʪʝ ʠʭ ʣʠʥʠ-
ʝʡ. ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʩʢʦʨʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ( )t,u  ʧʨʠ ʨʘʚʥʦ-

ʫʩʢʦʨʝʥʥʦʤ ʜʚʠʞʝʥʠʠ ï ʧʨʷʤʘʷ ʣʠʥʠʷ, ʥʘʢʣʦʥʸʥʥʘʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʝʡ. 
 

 ʅʘʯʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʪʝʣʘ ʨʘʚʥʘ  

2 ʤ/c, ʫʩʢʦʨʝʥʠʝ ʨʘʚʥʦ 10 ʤ/ʩ2  

 ɺʨʝʤʷ t, ʩ 0,0 0,4 1,0 1,6 2,0 

ʉʢʦʨʦʩʪʴ  

at+= 0uu , ʤ 

     

 

 

 

 

 

 

 

 

                       ʈʠʩ. 3.4 

4. ʇʨʠʤʝʥʝʥʠʝ ʛʨʘʬʠʢʦʚ 

ʇʨʠʤʝʨ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ.  

ɼʚʘ ʚʝʣʦʩʠʧʝʜʠʩʪʘ ʝʜʫʪ ʥʘʚʩʪʨʝʯʫ ʜʨʫʛ ʜʨʫʛʫ ʠʟ ʛʦʨʦʜʦʚ, ʨʘʩʩʪʦʷʥʠʝ 

ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ 60 ʢʤ. ɺʝʣʦʩʠʧʝʜʠʩʪ ɸ ʜʚʠʞʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 10 ʢʤ/ʯ, ʘ ʚʝ-

ʣʦʩʠʧʝʜʠʩʪ ɺ ï ʩʦ ʩʢʦʨʦʩʪʴʶ 20 ʢʤ/ʯ. ʏʝʨʝʟ ʩʢʦʣʴʢʦ ʯʘʩʦʚ ʦʥʠ ʚʩʪʨʝʪʷʪʩʷ? 

ʈʝʰʝʥʠʝ (ʨʠʩ.3.5) 

S, ʤ 

    10 

 

 

      5 

 

 

      0              1           2    t, ʩ  

ɡ, ʤ 

    20 

 

 

    10 

 

 

      0              1           2     t, ʩ  
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ʅʘʯʘʣʦ ʜʚʠʞʝʥʠʷ, t = 0 

 

ʄʦʤʝʥʪ ʚʩʪʨʝʯʠ 

ʈʠʩ. 3.5 

 

ʇʦʩʪʨʦʠʤ ʛʨʘʬʠʢʠ ʠʟʤʝʥʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʚʝʣʦʩʠʧʝʜʠʩʪʦʚ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝ-

ʤʝʥʠ (ʨʠʩ. 3.6). 

   

 

 

 

ʀʟ ʛʨʘʬʠʢʦʚ ʚʠʜʥʦ, ʯʪʦ ʢʦ-

ʦʨʜʠʥʘʪʳ ʚʝʣʦʩʠʧʝʜʠʩʪʦʚ ʩʪʘʣʠ 

ʨʘʚʥʳʤʠ ʯʝʨʝʟ 2 ʯʘʩʘ, ʪʦ ʝʩʪʴ ʚʝ-

ʣʦʩʠʧʝʜʠʩʪʳ ʚʩʪʨʝʪʠʣʠʩʴ ʯʝʨʝʟ 2 

ʯʘʩʘ. 

 

 

 

 

 

 

ɺr ʚʦʜ ʬʦʨʤʫʣʳ ʩ ʧʦʤʦʱʴʶ ʛʨʘʬʠʢʘ 

 0                                        x1 ?                                                                       60 ʢʤ   

60 ʢʤ 

t = 0 

x0 = 60 ʢʤ 

t = 0 

x0 = 0 

ɺ ɸ 

 

 
x ï ʢʦʦʨʜʠʥʘʪ-   
ʥʘʷ ʦʩʴ 

   x, ʢʤ                                                                       

 

      

      50 

 
 

 

      

 
 

  

 

         0                 1               2             t, ʯ                

                            ʈʠʩ. 3.6 
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                          ʈʠʩ. 3.7 

 

 

 

 

 

ɿʘʜʘʥʠʝ: ɺʳʚʝʜʠʪʝ ʬʦʨʤʫʣʫ ʜʣʷ 

ʨʘʩʯʸʪʘ ʧʫʪʠ, ʧʨʦʡʜʝʥʥʦʛʦ ʪʝʣʦʤ ʧʨʠ  

ʨʘʚʥʦʫʩʢʦʨʝʥʥʦʤ ʜʚʠʞʝʥʠʠ (ʩʤ. Ä 2): 

2

2

0

at
tS +=u  .  

ɼʣʷ ʵʪʦʛʦ ʨʘʩʩʤʦʪʨʠʪʝ ʛʨʘʬʠʢ 

ʟʘʚʠʩʠʤʦʩʪʠ ʩʢʦʨʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʜʣʷ 

ʨʘʚʥʦʫʩʢʦʨʝʥʥʦʛʦ ʜʚʠʞʝʥʠʷ (ʨʠʩ. 3.7). 

ʋʯʪʠʪʝ, ʯʪʦ  ʧʫʪʴ,  ʧʨʦʡʜʝʥʥʳʡ ʟʘ 

ʚʨʝʤʷ t, ʨʘʚʝʥ ʧʣʦʱʘʜʠ ʧʦʜ ʛʨʘʬʠʢʦʤ 

ʟʘʚʠʩʠʤʦʩʪʠ ʩʢʦʨʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ (ʢʘʢ 

ʠ ʜʣʷ ʨʘʚʥʦʤʝʨʥʦʛʦ ʜʚʠʞʝʥʠʷ).  ʅʘʡʜʠ-

ʪʝ ʧʣʦʱʘʜʴ ʟʘʰʪʨʠʭʦʚʘʥʥʦʡ ʬʠʛʫʨʳ. 

 

 

 

 

 

ɺ  ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʧʘʨʘʛʨʘʬʘ ʩʪʫʜʝʥʪʳ ʜʦʣʞʥʳ: 

ʟʥʘʪʴ, ʢʘʢʦʡ ʚʠʜ ʠʤʝʶʪ ʛʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʩʢʦʨʦʩʪʠ ʠ ʧʫʪʠ ʧʨʠ ʨʘʚ-

ʥʦʤʝʨʥʦʤ ʜʚʠʞʝʥʠʠ ʠ ʛʨʘʬʠʢ ʩʢʦʨʦʩʪʠ ʧʨʠ ʨʘʚʥʦʫʩʢʦʨʝʥʥʦʤ ʜʚʠʞʝʥʠʠ, ʠ ʫʤʝʪʴ 

ʠʭ ʩʪʨʦʠʪʴ; ʟʥʘʪʴ, ʯʪʦ ʧʨʦʡʜʝʥʥʳʡ ʪʝʣʦʤ ʧʫʪʴ ʤʦʞʥʦ ʥʘʡʪʠ ʢʘʢ ʧʣʦʱʘʜʴ ʧʦʜ ʛʨʘ-

ʬʠʢʦʤ ( )t,u ; ʫʤʝʪʴ ʧʦ ʛʨʘʬʠʢʫ ʦʧʨʝʜʝʣʷʪʴ ʭʘʨʘʢʪʝʨ ʠ ʧʘʨʘʤʝʪʨʳ ʜʚʠʞʝʥʠʷ. 

ɿʘʜʘʥʠʷ ʜʣʷ ʩʘʤʦʧʦʜʛʦʪʦʚʢʠ  

ʈʘʩʩʤʦʪʨʠʪʝ  ʛʨʘʬʠʢʠ ʠ ʦʪʚʝʪʴʪʝ ʥʘ ʚʦʧʨʦʩʳ 

1. ʅʘ ʨʠʩʫʥʢʝ 3.8 ʠʟʦʙʨʘʞʥy ʛʨʘʬʠʢ ʩʢʦʨʦʩʪʠ 

ʜʚʠʞʝʥʠʷ ʧʝʰʝʭʦʜʘ. 

ʂʘʢ ʥʘʟʳʚʘʝʪʩʷ ʪʘʢʦʝ ʜʚʠʞʝʥʠʝ? 

ʉ ʢʘʢʦʡ ʩʢʦʨʦʩʪʴʶ  (ʚ ʤ/ʩ) ʜʚʠʞʝʪʩʷ ʧʝʰʝʭʦʜ? 

 ʂʘʢʦʡ ʧʫʪʴ ʧʝʰʝʭʦʜ ʧʨʦʰʝʣ ʟʘ 3 ʯʘʩʘ? 

 

    ʈʠʩ.3.8 

 

2. ʅʘ ʨʠʩʫʥʢʝ 3.9 ʠʟʦʙʨʘʞʥy ʛʨʘʬʠʢ ʧʫʪʠ, 

ʧʨʦʡʜʝʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʝʤ. 

ʂʘʢ ʥʘʟʳʚʘʝʪʩʷ ʜʚʠʞʝʥʠʝ ʘʚʪʦʤʦʙʠʣʷ? 

ʉ ʢʘʢʦʡ ʩʢʦʨʦʩʪʴʶ ʜʚʠʞʝʪʩʷ ʘʚʪʦʤʦʙʠʣʴ?  

   ʈʠʩ. 3.9 

S, ʢʤ 

 
 

 

  80 

 

   0                            t, ʯ 
           1        2 

ɡ, ʢʤ/ʯ 

 
 

 

  4 

 

   0                            t, ʯ 
      1   2   3   4 

   

        ɡ  

                                                                       

 

       

 
 

 

         

 
 

  
 

        0                          t                     t  

 

      ɡ0 

at 
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3. ʅʘ ʨʠʩʫʥʢʝ 3.10 ʠʟʦʙʨʘʞʥy ʛʨʘʬʠʢ ʠʟʤʝʥʝ-

ʥʠʷ ʩʢʦʨʦʩʪʠ ʘʚʪʦʤʦʙʠʣʷ, ʪʨʦʛʘʶʱʝʛʦʩʷ ʩ ʤʝʩʪʘ. 

ʂʘʢ ʥʘʟʳʚʘʝʪʩʷ ʜʚʠʞʝʥʠʝ ʘʚʪʦʤʦʙʠʣʷ ʩ ʥʘʯʘʣʘ 

ʜʚʠʞʝʥʠʷ ʜʦ  ʢʦʥʮʘ 2-ʡ ʩʝʢʫʥʜʳ? 

ʂʘʢ ʥʘʟʳʚʘʝʪʩʷ ʜʚʠʞʝʥʠʝ ʘʚʪʦʤʦʙʠʣʷ ʧʦʩʣʝ 

ʥʘʯʘʣʘ 4-ʡ ʩʝʢʫʥʜʳ ʜʚʠʞʝʥʠʷ? 

ʉ ʢʘʢʠʤ ʫʩʢʦʨʝʥʠʝʤ ʨʘʟʛʦʥʷʝʪʩʷ ʘʚʪʦʤʦʙʠʣʴ? 

ʂʘʢʦʡ ʧʫʪʴ ʘʚʪʦʤʦʙʠʣʴ ʧʨʦʰʝʣ ʟʘ 5 ʩʝʢʫʥʜ 

ʜʚʠʞʝʥʠʷ? 
    ʈʠʩ. 3.10 

 

 

4. ʅʘ ʨʠʩʫʥʢʝ 3.11 ʠʟʦʙʨʘʞʥy  ʛʨʘʬʠʢ ʠʟʤʝʥʝ-

ʥʠʷ ʩʢʦʨʦʩʪʠ ʩʘʤʦʣʪyʘ ʥʘ ʧʦʩʘʜʦʯʥʦʡ ʧʦʣʦʩʝ. ʆʧʨʝ-

ʜʝʣʠʪʝ ʧʦ ʛʨʘʬʠʢʫ ʫʩʢʦʨʝʥʠʝ ʩʘʤʦʣʪyʘ ʥʘ ʧʦʣʦʩʝ.  

 

 

    ʈʠʩ. 3.11 

 

Ä 4.  ʈʘʚʥʦʤʝʨʥʦʝ ʜʚʠʞʝʥʠʝ ʧʦ ʦʢʨʫʞʥʦʩʪʠ 

1. ɼʚʠʞʝʥʠʝ ʧʦ ʦʢʨʫʞʥʦʩʪʠ 

ʊʦʯʢʠ ʦʙʦʜʘ ʢʦʣʝʩʘ, ʢʦʥʮʳ ʩʪʨʝʣʦʢ ʯʘʩʦʚ, ʪʦʯʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ 

ʜʚʠʞʫʪʩʷ ʧʦ ʦʢʨʫʞʥʦʩʪʠ (ʨʠʩ.  4.1.) 

 

ʆʙʦʜ 

 

 

 

 

 
 

ʊʨʘʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ ʪʦ-

ʯʝʢ ʥʘ ʦʙʦʜʝ ʢʦʣʝʩʘ 

ʊʨʘʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ      

ʢʦʥʮʘ ʩʪʨʝʣʢʠ ʯʘʩʦʚ 

ʊʨʘʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ 

ʪʦʯʝʢ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ɿʝʤʣʠ 

 

ʆʂʈʋɾʅʆʉʊʔ 

ʈʠʩ. 4.1 

ɿʘʜʘʥʠʝ: ʧʨʠʜʫʤʘʡʪʝ ʧʨʠʤʝʨʳ ʜʚʠʞʝʥʠʷ ʧʦ ʦʢʨʫʞʥʦʩʪʠ. 

2. ʇʝʨʠʦʜ ʠ ʯʘʩʪʦʪʘ ʜʚʠʞʝʥʠʷ ʧʦ ʦʢʨʫʞʥʦʩʪʠ 

ɼʚʠʞʝʥʠʝ ʧʦ ʦʢʨʫʞʥʦʩʪʠ ï ʧʝʨʠʦʜʠʯʝʩʢʦʝ.  

ɺʈɽʄʗ, ɿɸ ʂʆʊʆʈʆɽ ʊʆʏʂɸ ʇʈʆʍʆɼʀʊ ʇʆʃʅʋʖ ʆʂʈʋɾʅʆʉʊʔ, 

ɡ, ʤ/c 

 
 

 

  10 

 

   0                            t, c 
      1  2  3  4  5 

ɡ, ʤ/c 
 

 

 40 

 

 20                   

 

    0                           t, c 
     1  2  3  4   5 
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ʅɸɿʓɺɸɽʊʉʗ ʇɽʈʀʆɼʆʄ ʆɹʈɸʑɽʅʀʗ 

ʇʝʨʠʦʜ ʦʙʦʟʥʘʯʘʝʪʩʷ ʙʫʢʚʦʡ Tʠ  ʠʟʤʝʨʷʝʪʩʷ ʚ ʩʝʢʫʥʜʘʭ. 

            ʈʠʩ. 4.2 

ʇʨʠʤʝʨ. ʐʘʨʠʢ ʚʨʘʱʘʶʪ ʥʘ ʥʠʪʢʝ (ʨʠʩ. 4.2). ɿʘ  t  

= 20 ʩ ʦʥ ʜʝʣʘʝʪ N  = 10 ʦʙʦʨʦʪʦʚ. ʅʘ ʦʜʠʥ ʦʙʦʨʦʪ  ʟʘʪʨʘ-

ʯʠʚʘʝʪʩʷ ʚʨʝʤʷ, ʨʘʚʥʦʝ 20: 10 = 2 ʩ.  

ʇʝʨʠʦʜ ʜʚʠʞʝʥʠʷ ʰʘʨʠʢʘ ʧʦ ʦʢʨʫʞʥʦʩʪʠ  T  = 2ʩ :      

N

t
T =  

ɺʤʝʩʪʦ   ʧʝʨʠʦʜʘ  ʜʚʠʞʝʥʠʝ  ʧʦ ʦʢʨʫʞʥʦʩʪʠ  ʤʦʞʥʦ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʯʠʩʣʦʤ ʦʙʦʨʦʪʦʚ ʟʘ 1 ʩʝʢʫʥʜʫ. ʀʟʦʙʨʘʞʥyʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 4.2 

ʰʘʨʠʢ ʟʘ 1 ʩʝʢʫʥʜʫ ʜʝʣʘʝʪ 10:20 = 0,5 ʦʙʦʨʦʪʦʚ. ɺ ʬʠʟʠʢʝ ʥʘʠʤʝʥʦʚʘʥʠʝ çʦʙʦ-

ʨʦʪ/ʩè ʟʘʧʠʩʳʚʘʶʪ  ç1/ʩè  ʠʣʠ çʩï1è. 

ʏʀʉʃʆ   ʆɹʆʈʆʊʆɺ ɼɺʀɾʋʑɽɻʆʉʗ ʇʆ ʆʂʈʋɾʅʆʉʊʀ ʊɽʃɸ 

 ɿɸ   1  ʉɽʂʋʅɼʋ  ʅɸɿʓɺɸɽʊʉʗ  ʏɸʉʊʆʊʆʁ ʆɹʈɸʑɽʅʀʗ 

 

ʏʘʩʪʦʪʘ ʦʙʦʟʥʘʯʘʝʪʩʷ ʛʨʝʯʝʩʢʦʡ ʙʫʢʚʦʡ  n (ʥʶ) ʠ ʚʳʨʘʞʘʝʪʩʷ ʬʦʨʤʫʣʦʡ  

t

N
=n  

 ʏʘʩʪʦʪʘ ʦʙʨʘʱʝʥʠʷ ʰʘʨʠʢʘ, ʠʟʦʙʨʘʞʸʥʥʦʛʦ ʥʘ ʨʠʩʫʥʢʝ 4.2, ʨʘʚʥʘ  

5,0
20

10
===

t

N
n  ʩï1. 

ʏʘʩʪʦʪʘ ʠ ʧʝʨʠʦʜ ï ʚʟʘʠʤʥʦ ʦʙʨʘʪʥʳʝ ʚʝʣʠʯʠʥʳ:    

T

1
=n  

ɿʘʜʘʥʠʝ: ʦʧʨʝʜʝʣʠʪʝ ʧʝʨʠʦʜ ʠ ʯʘʩʪʦʪʫ ʦʙʨʘʱʝʥʠʷ  ʘ) ʩʝʢʫʥʜʥʦʡ ʩʪʨʝʣʢʠ    

ʯʘʩʦʚ;   ʙ) ʪʦʯʝʢ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ. 

3.  ʃʠʥʝʡʥʘʷ ʠ ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ 

ʊʦʯʢʘ ʜʚʠʞʝʪʩʷ ʧʦ ʦʢʨʫʞʥʦʩʪʠ ʨʘʜʠʫʩʘ r ʩ ʧʦ-

ʩʪʦ̫ ʥʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʪ.ʝ. ʨʘʚʥʦʤʝʨʥʦ (ʨʠʩ.4.3).  

ɺʩʧʦʤʥʠʪʝ, ʢʘʢʦʡ ʬʦʨʤʫʣʦʡ ʚʳʨʘʞʘʝʪʩʷ ʩʢʦʨʦʩʪʴ ʨʘʚ-

ʥʦʤʝʨʥʦʛʦ ʜʚʠʞʝʥʠʷ (Ä1) ɡ; ʢʘʢʦʡ ʧʫʪʴ S ʪʦʯʢʘ ʧʨʦʭʦ-

ʜʠʪ ʟʘ ʧʦʣʥʳʡ ʦʙʦʨʦʪ; ʟʘ ʢʘʢʦʝ ʚʨʝʤʷ t  ʪʦʯʢʘ ʜʝʣʘʝʪ 

ʧʦʣʥʳʡ ʦʙʦʨʦʪ. ʉʦʙʝʨʠʪʝ ʚʩʝ ʟʘʧʠʩʘʥʥʳʝ ɺʘʤʠ ʬʦʨʤʫ-

ʣʳ ʚ ʦʜʥʫ.  

          
   O      r           

 

ʈʘʜʠʫʩïʚʝʢʪʦʨ 

 ʈʠʩ. 4.3 
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ɽʩʣʠ ɺʳ ʥʝ ʦʰʠʙʣʠʩʴ, ʜʦʣʞʥʘ ʧʦʣʫʯʠʪʴʩʷ ʬʦʨʤʫʣʘ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʣʠ-

ʥʝʡʥʦʡ ʩʢʦʨʦʩʪʠ ʨʘʚʥʦʤʝʨʥʦʛʦ ʜʚʠʞʝʥʠʷ ʧʦ ʦʢʨʫʞʥʦʩʪʠ:  

T

rp
u

2
=  

ʉʢʦʨʦʩʪʴ ï ʚʝʢʪʦʨ. ʇʦ-

ʩʤʦʪʨʠʪʝ ʥʘ ʨʠʩʫʥʦʢ 4.4: ʠʩ-

ʢʨʳ ʦʪ ʪʦʯʠʣʘ ʜʚʠʞʫʪʩʷ ʧʦ 

ʢʘʩʘʪʝʣʴʥʦʡ ʢ ʝʛʦ ʦʢʨʫʞʥʦ-

ʩʪʠ; ʝʩʣʠ ʚʝʨʸʚʢʘ ʦʙʦʨʚʸʪʩʷ, 

ʰʘʨ  ʧʦʣʝʪʠʪ ʢʘʩʘʪʝʣʴʥʦ ʢ 

ʦʢʨʫʞʥʦʩʪʠ.  

ʇʨʠ ʜʚʠʞʝʥʠʠ ʧʦ 

ʦʢʨʫʞʥʦʩʪʠ ʚʝʢʪʦʨ ʩʢʦʨʦ-

ʩʪʠ ʥʘʧʨʘʚʣʝʥ ʢʘʩʘʪʝʣʴʥʦ 

ʢ ʦʢʨʫʞʥʦʩʪʠ.                  

                   

 

ɹʳʩʪʨʦʪʫ ʜʚʠʞʝʥʠʷ ʪʦʯʢʠ ʧʦ ʦʢʨʫʞʥʦʩʪʠ ʤʦʞʥʦ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʣʠʥʝʡʥʦʡ 

ʩʢʦʨʦʩʪʴʶ ʠʣʠ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʴʶ. ʂʦʛʜʘ ʪʦʯʢʘ ʜʚʠʞʝʪʩʷ ʧʦ ʦʢʨʫʞʥʦʩʪʠ, ʚʤʝʩʪʝ ʩ 

ʥʝʡ ʜʚʠʞʝʪʩʷ (ʧʦʚʦʨʘʯʠʚʘʝʪʩʷ) ʝ yʨʘʜʠʫʩ-ʚʝʢʪʦʨ (ʨʘʜʠʫʩ r
C

 ʥʘ ʨʠʩʫʥʢʝ 4.3). ɿʘ  

ʦʜʠʥ ʧʝʨʠʦʜ ʨʘʜʠʫʩ-ʚʝʢʪʦʨ ʧʦʚʦʨʘʯʠʚʘʝʪʩʷ ʥʘ ʫʛʦʣ p2 ʨʘʜʠʘʥ (ʚ ʬʠʟʠʢʝ ʫʛʣʳ 

ʠʟʤʝʨʷʶʪʩʷ ʚ ʨʘʜʠʘʥʘʭ; 1 ʨʘʜʠʘʥ ï ʵʪʦ ʮʝʥʪʨʘʣʴʥʳʡ ʫʛʦʣ, ʜʣʠʥʘ  ʜʫʛʠ ʢʦʪʦ-

ʨʦʛʦ ʨʘʚʥʘ ʨʘʜʠʫʩʫ).  

ʋɻʃʆɺɸʗ ʉʂʆʈʆʉʊʔ ʀɿʄɽʈʗɽʊʉʗ ʋɻʃʆʄ, ʅɸ ʂʆʊʆʈʓʁ  

ʈɸɼʀʋʉ-ɺɽʂʊʆʈ ʊʆʏʂʀ, ɼɺʀɾʋʑɽʁʉʗ ʇʆ ʆʂʈʋɾʅʆʉʊʀ, 

ʇʆɺʆʈɸʏʀɺɸɽʊʉʗ ɿɸ 1 ʉɽʂʋʅɼʋ 

ʋʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ  

t

j
w=  

    ʠʣʠ 

T

p
w

2
=  

 ʋʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʠʟʤʝʨʷʝʪʩʷ ʚ ʨʘʜʠʘʥʘʭ ʚ ʩʝʢʫʥʜʫ ï 1 ʨʘʜ/ʩ 

ʇʨʠʤʝʨ ʨʘʩʯʝʪʘ ʣʠʥʝʡʥʦʡ ʠ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʝʡ.  ɼʣʠʥʘ ʤʠʥʫʪʥʦʡ ʩʪʨʝʣ-

ʢʠ ʥʘʨʫʯʥʳʭ ʯʘʩʦʚ ʨʘʚʥʘ 10 ʤʤ = 0,010 ʤ. ʅʘʡʜʠʪʝ ʣʠʥʝʡʥʫʶ ʠ ʫʛʣʦʚʫʶ ʩʢʦʨʦʩʪʠ 

ʢʦʥʮʘ ʩʪʨʝʣʢʠ. 

ɼʘʥʦ: 

r  =10 ʤʤ = 0,010 ʤ 

 

ʄʠʥʫʪʥʘʷ ʩʪʨʝʣʢʘ ʩʦʚʝʨʰʘʝʪ ʦʜʠʥ ʦʙʦʨʦʪ ʟʘ 1 

ʤʠʥʫʪʫ. ɿʥʘʯʠʪ,  ʚʨʝʤʷ ʧʦʣʥʦʛʦ ʦʙʦʨʦʪʘ ʩʪʨʝʣʢʠ, ʪ.ʝ. 

ʧʝʨʠʦʜ ʨʘʚʝʥ  

T = 1 ʤʠʥ = 60 ʩ.  

ʃʠʥʝʡʥʘʷ ʩʢʦʨʦʩʪʴ ʢʦʥʮʘ ʩʪʨʝʣʢʠ ʨʘʚʥʘ  

ʈʠʩ. 4.4 
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ɡ = ? 

w = ? 
001,0

60

010,014,322
=

ÖÖ
==

T

rp
u ʤ/ʩ =1 ʤʤ/ʩ 

 ʋʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʢʦʥʮʘ ʤʠʥʫʪʥʦʡ ʩʪʨʝʣʢʠ ʨʘʚʥʘ 

60

14,322 Ö
==

T

p
w = 0,105 ʨʘʜ/ʩ 

ɿʘʜʘʥʠʝ: ʉʨʘʚʥʠʪʝ ʬʦʨʤʫʣʳïʦʧʨʝʜʝʣʝʥʠʷ ʣʠʥʝʡʥʦʡ ʠ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʠ 

ʫʩʪʘʥʦʚʠʪʝ ʩʚʷʟʴ ʤʝʞʜʫ ʵʪʠʤʠ ʩʢʦʨʦʩʪʷʤʠ. 

ɼʦʣʞʥʘ ʧʦʣʫʯʠʪʴʩʷ ʬʦʨʤʫʣʘ  

rwu=  
 

                                   4. ʎʝʥʪʨʦʩʪʨʝʤʠʪʝʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ 

ʃʶʙʦʝ  ʠʟʤʝʥʝʥʠʝ ʩʢʦʨʦʩʪʠ ʷʚʣʷʝʪʩʷ ʫʩʢʦʨʝʥʠʝʤ. 

 ʇʨʠ ʜʚʠʞʝʥʠʠ ʧʦ ʦʢʨʫʞʥʦʩʪʠ ʩ ʧʦʩʪʦʷʥʥʦʡ ʧʦ ʚʝʣʠ-

ʯʠʥʝ ʩʢʦʨʦʩʪʴʶ, ʤʝʥʷʝʪʩʷ ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʢʪʦʨʘ ʩʢʦʨʦʩʪʠ, ʪ.ʝ. 

ʩʫʱʝʩʪʚʫʝʪ ʫʩʢʦʨʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʧʦʚʦʨʦʪʝ ʚʝʢ-

ʪʦʨʘ ʩʢʦʨʦʩʪʠ.  ʕʪʦ ʫʩʢʦʨʝʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʢ ʮʝʥʪʨʫ ʦʢʨʫʞ-

ʥʦʩʪʠ ʠ ʧʦʵʪʦʤʫ ʥʘʟʳʚʘʝʪʩʷ  çʮʝʥʪʨʦʩʪʨʝʤʠʪʝʣʴʥʦʝ ʫʩʢʦ-

ʨʝʥʠʝè (ʨʠʩ. 4.5)                                                 

ʎʝʥʪʨʦʩʪʨʝʤʠʪʝʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ ʤʦʞʥʦ ʥʘʡʪʠ  ʧʦ ʬʦʨʤʫʣʝ  

r
a
ʎ

2u
=  

ʎʝʥʪʨʦʩʪʨʝʤʠʪʝʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ  (ʢʘʢ ʠ ʚʩʷʢʦʝ ʫʩʢʦʨʝʥʠʝ) ʠʟʤʝʨʷʝʪʩʷ ʚ 

ʤʝʪʨʘʭ ʚ ʩʝʢʫʥʜʫ ʚ ʢʚʘʜʨʘʪʝ: 1 ʤ/ʩ2 . 

ʇʨʠʤʝʨ ʨʘʩʯʪyʘ ʮʝʥʪʨʦʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʫʩʢʦʨʝʥʠʷ.  ʄʘʪʝʨʠʘʣʴʥʘʷ ʪʦʯʢʘ 

ʜʚʠʞʝʪʩʷ ʧʦ ʦʢʨʫʞʥʦʩʪʠ ʨʘʜʠʫʩʦʤ 12 ʤ ʩʦ ʩʢʦʨʦʩʪʴʶ 6 ʤ/ʩ. ʆʧʨʝʜʝʣʠʪʝ ʝ yʮʝʥ-

ʪʨʦʩʪʨʝʤʠʪʝʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ. 

ɼʘʥʦ: 

r  =12 ʤ 

ɡ = 6 ʤ/ʩ 

===
12

622

r
aʎ

u
3 ʤ/ʩ2   

 

ʆʪʚʝʪ:   =ʎa  3 ʤ/ʩ2 

=ʎa   ? 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʪʝʤʳ ʩʪʫʜʝʥʪʳ ʜʦʣʞʥʳ: 

ʟʥʘʪʴ ʦʧʨʝʜʝʣʝʥʠʷ, ʬʦʨʤʫʣʳ, ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ  ʧʝʨʠʦʜʘ, ʯʘʩʪʦʪʳ, ʣʠʥʝʡʥʦʡ 

ʩʢʦʨʦʩʪʠ, ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ, ʮʝʥʪʨʦʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʫʩʢʦʨʝʥʠʷ;  ʟʥʘʪʴ, ʢʘʢ 

ʥʘʧʨʘʚʣʝʥʳ ʚʝʢʪʦʨʳ ʣʠʥʝʡʥʦʡ ʩʢʦʨʦʩʪʠ ʠ ʮʝʥʪʨʦʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʫʩʢʦʨʝʥʠʷ; 

ʈʠʩ. 4.5 
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ʫʤʝʪʴ ʨʝʰʘʪʴ ʧʨʦʩʪʳʝ ʨʘʩʯʝʪʥʳʝ ʟʘʜʘʯʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʟʫʯʝʥʥʳʭ ʦʧʨʝʜʝ-

ʣʝʥʠʡ ʠ ʬʦʨʤʫʣ. 

ɿʘʜʘʥʠʷ ʜʣʷ ʩʘʤʦʧʦʜʛʦʪʦʚʢʠ 

ʇʨʦʯʠʪʘʡʪʝ ʢʦʥʩʧʝʢʪ, ʚʳʫʯʠʪʝ ʦʧʨʝʜʝʣʝʥʠ,̫  ʬʦʨʤʫʣʳ,  ʝʜʠʥʠʮʳ ʠʟ-

ʤʝʨʝʥʠʷ ʧʝʨʠʦʜʘ, ʯʘʩʪʦʪʳ,  ʣʠʥʝʡʥʦʡ ʩʢʦʨʦʩʪʠ,  ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ,  ʮʝʥʪʨʦ-

ʩʪʨʝʤʠʪʝʣʥɹʦʛʦ ʫʩʢʦʨʝʥʠʷ. 

ɿʘʧʦʣʥʠʪʝ ʧʨʦʧʫʩʢʠ ʚ ʩʣʝʜʫʶʱʠʭ ʧʨʝʜʣʦʞʝʥʠʷʭ 

ʇʝʨʝʤʝʱʝʥʠʝ, ʩʢʦʨʦʩʪʴ, ʫʩʢʦʨʝʥʠʝ ï é ʚʝʣʠʯʠʥʳ.  ɺʨʝʤʷ, ʧʝʨʠʦʜ, ʯʘʩʪʦ-

ʪʘ ï   é   ʚʝʣʠʯʠʥʳ. 

ʌʠʟʠʯʝʩʢʘʷ ʚʝʣʠʯʠʥʘ, ʢʦʪʦʨʘʷ ʠʟʤʝʨʷʝʪʩʷ ʚʨʝʤʝʥʝʤ ʧʦʣʥʦʛʦ ʦʙʦʨʦʪʘ 

ʪʦʯʢʠ ʧʦ ʦʢʨʫʞʥʦʩʪʠ, ʥʘʟʳʚʘʝʪʩʷ   é    . 

ʌʠʟʠʯʝʩʢʘʷ ʚʝʣʠʯʠʥʘ, ʢʦʪʦʨʘʷ ʠʟʤʝʨʷʝʪʩʷ ʯʠʩʣʦʤ ʧʦʣʥʳʭ ʦʙʦʨʦʪʦʚ ʪʦʯʢʠ 

ʧʦ ʦʢʨʫʞʥʦʩʪʠ ʟʘ 1 ʩʝʢʫʥʜʫ ʥʘʟʳʚʘʝʪʩʷ   é    . 

ʌʠʟʠʯʝʩʢʘʷ ʚʝʣʠʯʠʥʘ, ʢʦʪʦʨʘʷ ʠʟʤʝʨʷʝʪʩʷ ʫʛʣʦʤ ʧʦʚʦʨʦʪʘ ʨʘʜʠʫʩʘ-

ʚʝʢʪʦʨʘ  ʪʦʯʢʠ, ʜʚʠʞʫʱʝʡʩʷ ʧʦ ʦʢʨʫʞʥʦʩʪʠ,  ʟʘ ʦʜʥʫ ʩʝʢʫʥʜʫ ʥʘʟʳʚʘʝʪʩʷ   é   . 

ʎʝʥʪʨʦʩʪʨʝʤʠʪʝʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʠʟʤʝʥʝʥʠʠ é ʩʢʦʨʦʩʪʠ.   

 

ɺʳʙʝʨʠʪʝ ʧʨʘʚʠʣʴʥʳʝ ʦʪʚʝʪʳ (ʦʪʤʝʪʴʪʝ ʥʦʤʝʨ ʨʠʩʫʥʢʘ) 

ʉʢʦʨʦʩʪʴ ʪʦʯʢʠ, ʜʚʠʞʫʱʝʡʩʷ ʧʦ ʦʢʨʫʞʥʦʩʪʠ, ʥʘʧʨʘʚʣʝʥʘ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩʫʥʢʝ  

1)  

 

 

 

2)  3)  

ʎʝʥʪʨʦʩʪʨʝʤʠʪʝʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ ʪʦʯʢʠ, ʜʚʠʞʫʱʝʡʩʷ ʧʦ ʦʢʨʫʞʥʦʩʪʠ, 

ʥʘʧʨʘʚʣʝʥʦ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ  

1)  

 

 

 

2)  3)  

 

ʈʝʰʠʪʝ ʟʘʜʘʯʠ 

1. ʆʧʨʝʜʝʣʠʪʝ ʧʝʨʠʦʜ ʠ ʯʘʩʪʦʪʫ ʦʙʨʘʱʝʥʠʷ ʚʠʥʪʘ ʚʝʨʪʦʣʝʪʘ, ʝʩʣʠ ʚʠʥʪ 

ʜʝʣʘʝʪ 300 ʦʙʦʨʦʪʦʚ ʚ ʤʠʥʫʪʫ. 

2. ʅʘʡʜʠʪʝ ʣʠʥʝʡʥʫʶ ʠ ʫʛʣʦʚʫʶ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ɿʝʤʣʠ ʚʦʢʨʫʛ ʉʦʣʥ-

ʮʘ. ʈʘʜʠʫʩ ʦʨʙʠʪʳ ɿʝʤʣʠ ʨʘʚʝʥ 1,5Ț108 ʢʤ. 
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3. ʉ ʢʘʢʦʡ ʩʢʦʨʦʩʪʴʶ ʜʦʣʞʝʥ ʜʚʠʛʘʪʴʩʷ ʘʚʪʦʤʦʙʠʣʴ, ʯʪʦʙʳ ʚʧʠʩʘʪʴʩʷ ʚ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʚ ʧʦʚʦʨʦʪ ʨʘʜʠʫʩʦʤ 50 ʤ? ʎʝʥʪʨʦʩʪʨʝʤʠʪʝʣʴʥʦʝ 

ʫʩʢʦʨʝʥʠʝ ʘʚʪʦʤʦʙʠʣʷ ʥʘ ʧʦʚʦʨʦʪʝ ʨʘʚʥʦ 0,3g. 

4*. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʩʧʫʪʥʠʢ ɿʝʤʣʠ ʜʚʠʞʝʪʩʷ ʧʦ ʢʨʫʛʦʚʦʡ ʦʨʙʠʪʝ ʥʘ ʚʳʩʦ-

ʪʝ, ʢʦʪʦʨʘʷ ʚʦ ʤʥʦʛʦ ʨʘʟ ʤʝʥʴʰʝ ʨʘʜʠʫʩʘ ɿʝʤʣʠ. ʋʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ 

ʥʘ ʵʪʦʡ ʚʳʩʦʪʝ ʧʨʠʤʝʨʥʦ ʪʘʢʦʝ ʞʝ, ʢʘʢ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ. ʈʘʜʠʫʩ ɿʝʤʣʠ ʨʘ-

ʚʝʥ  6400 ʢʤ. ʆʮʝʥʠʪʝ (ʦʧʨʝʜʝʣʠʪʝ ʧʨʠʤʝʨʥʦ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ) ʧʝʨʠʦʜ ʦʙʨʘʱʝ-

ʥʠʷ ʩʧʫʪʥʠʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ɿʝʤʣʠ. 

 

 

 

 

 

 

 

Ä 5. ʉʣʦʞʝʥʠʝ ʚʝʢʪʦʨʦʚ ʩʢʦʨʦʩʪʠ ʠ ʧʝʨʝʤʝʱʝʥʠʷ 

ɼʚʠʞʝʥʠʝ ʧʦ ʧʨʷʤʦʡ ʠ ʜʚʠʞʝʥʠʝ ʧʦ ʦʢʨʫʞʥʦʩʪʠ ï ʩʘʤʳʝ ʧʨʦʩʪʳʝ ʜʚʠʞʝʥʠʷ.  

ɹʦʣʝʝ ʩʣʦʞʥʳʝ ʜʚʠʞʝʥʠʷ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʩʣʦʞʝʥʠʷ ʧʨʦʩʪʳʭ 

ʜʚʠʞʝʥʠʡ.  

ʇʨʠʤʝʨʳ 

ɺʝʣʦʩʠʧʝʜ  ʜʚʠʞʝʪʩʷ ʧʦ ʧʨʷʤʦʡ,  ʢʦʣʝʩʦ ʚʝʣʦʩʠʧʝʜʘ ʚʨʘʱʘʝʪʩʷ ʥʘ ʦʩʠ ï ʪʦʯ-

ʢʠ ʥʘ ʦʙʦʜʝ ʢʦʣʝʩʘ ʜʚʠʞʫʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ 

ʢʦʣʝʩʘ ʧʦ ʦʢʨʫʞʥʦʩʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʣʦʞʝʥʠʷ 

ʜʚʠʞʝʥʠʷ ʧʦ ʧʨʷʤʦʡ ʠ ʧʦ ʦʢʨʫʞʥʦʩʪʠ ʧʦʣʫʯʘʝʪʩʷ 

ʜʚʠʞʝʥʠʝ ʪʦʯʢʠ ʦʙʦʜʘ ʢʦʣʝʩʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ɿʝʤ-

ʣʠ ʧʦ ʩʣʦʞʥʦʡ ʢʨʠʚʦʡ ï ʧʦ ʮʠʢʣʦʠʜʝ (ʨʠʩ. 5.1). 

 

ʇʘʨʘʰʶʪʠʩʪ ʦʧʫʩʢʘʝʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʨʠʪʷʞʝʥʠʷ ʢ 

ɿʝʤʣʝ ʚʥʠʟ ʧʦ ʧʨʷʤʦʡ. ɺʝʪʝʨ ʦʪʥʦʩʠʪ ʝʛʦ ʚʙʦʢ ʪʦʞʝ ʧʦ ʧʨʷ-

ʤʦʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʣʦʞʝʥʠʷ ʵʪʠʭ ʜʚʫʭ ʜʚʠʞʝʥʠʡ ʧʦʣʫʯʘʝʪʩʷ 

ʥʦʚʦʝ ʜʚʠʞʝʥʠʝ ʧʦ ʧʨʷʤʦʡ ʧʦʜ ʫʛʣʦʤ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ 

(ʨʠʩ. 5.2) . 
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         ʈʠʩ. 5.2 
 

                           

 

 

 



 

 

23 
 

 

ʉʥʘʨʷʜ, ʚʳʧʫʱʝʥʥʳʡ ʧʦʜ ʫʛʣʦʤ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ, ʜʚʠʞʝʪʩʷ ʚ ʚʝʨʪʠ-

ʢʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʨʠʪʞ̫ʝʥʠʷ ʢ ɿʝʤʣʝ ʩ ʫʩʢʦʨʝʥʠʝʤ ʩʚʦʙʦʜ-

ʥʦʛʦ ʧʘʜʝʥʠʷ (ʝʩʣʠ ʥʝ ʫʯʠʪʳʚʘʪʴ ʩʦ-

ʧʨʦʪʠʚʣʝʥʠʝ ʚʦʟʜʫʭʘ), ʘ ʚ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ï ʩ ʧʦʩʪʦʷʥʥʦʡ 

ʩʢʦʨʦʩʪʴʶ (ʪʦʞʝ, ʝʩʣʠ ʥʝ ʫʯʠʪʳʚʘʪʴ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʦʟʜʫʭʘ). ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʩʣʦʞʝʥʠʷ ʵʪʠʭ ʜʚʠʞʝ- ʥʠʡ ʧʦʣʫʯʘʝʪ-

ʩʷ ʜʚʠʞʝʥʠʝ ʧʦ ʧʘʨʘʙʦ- ʣʝ (ʙʘʣʣʠʩʪʠ-

ʯʝʩʢʦʡ ʢʨʠʚʦʡ) (ʨʠʩ. 5.3). 

ʇʨʠ  ʩʣʦʞʝʥʠʠ  ʜʚʠʞʝʥʠʡ  ʚʝʢʪʦʨʳ  ʩʢʦʨʦʩʪʠ ʩʢʣʘʜʳʚʘʶʪʩʷ; ʚʝʢʪʦ-

ʨʳ  ʧʝʨʝʤʝʱʝʥʠʷ  ʪʦʞʝ ʩʢʣʘʜʳʚʘʶʪʩʷ  (ʨʠʩ. 5.4). 

ʏʪʦʙʳ ʥʘʡʪʠ ʩʫʤʤʫ ʚʝʢʪʦʨʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʚʜʦʣʴ ʦʜʥʦʡ ʧʨʷʤʦʡ, 

ʥʫʞʥʦ ʨʘʩʧʦʣʦʞʠʪʴ ʩʫʤʤʠʨʫʝʤʳʝ ʚʝʢʪʦʨʳ (a
C

 ʠ b
C

) ʪʘʢ, ʯʪʦʙʳ ʚʪʦʨʦʡ ʚʝʢ-

ʪʦʨ ʥʘʯʠʥʘʣʩʷ ʚ ʢʦʥʮʝ ʧʝʨʚʦʛʦ, ʠ ʩʦʝʜʠʥʠʪʴ ʥʘʯʘʣʦ ʧʝʨʚʦʛʦ ʚʝʢʪʦʨʘ ʩ 

ʢʦʥʮʦʤ ʚʪʦʨʦʛʦ (ʚʝʢʪʦʨ c
C

): c
C

=a
C

+b
C

 (ʨʠʩ. 5.4, a)  ʠ  5.4, ʙ) ). 

ɺʝʢʪʦʨʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʧʦʜ ʫʛʣʦʤ ʜʨʫʛ ʢ ʜʨʫʛʫ, ʩʢʣʘʜʳʚʘʶʪ ʧʦ ʧʨʘ-

ʚʠʣʫ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʘ (ʨʠʩ. 5.4, ʚ)  ʠʣʠ ʪʨʝʫʛʦʣʴʥʠʢʘ  (ʨʠʩ. 5.4, ʛ). 

 ʇʨʠʤʝʨ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ. ʇʘʨʘʰʶʪʠʩʪ ʦʧʫʩʢʘʝʪʩʷ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʩʦ ʩʢʦʨʦʩʪʴʶ 6 ʤ/ʩ. ɺʝʪʝʨ ʩʥʦʩʠʪ ʝʛʦ ʩʦ ʩʢʦʨʦʩʪʴʶ 3 ʤ/ʩ. ʅʘʡʜʠʪʝ 

ʩʢʦʨʦʩʪʴ ʧʘʨʘʰʶʪʠʩʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ɿʝʤʣʠ. ʅʘ ʢʘʢʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʮʝʣʠ ʧʦ 

ʛʦʨʠʟʦʥʪʘʣʠ ʜʦʣʞʝʥ ʜʝʩʘʥʪʠʨʦʚʘʪʴʩʷ ʧʘʨʘʰʶʪʠʩʪ, ʝʩʣʠ ʩʘʤʦʣʝʪ ʣʝʪʠʪ ʥʘ ʚʳʩʦ-

ʪʝ 1 ʢʤ? ʅʘʡʜʠʪʝ ʧʝʨʝʤʝʱʝʥʠʝ ʧʘʨʘʰʶʪʠʩʪʘ ʟʘ ʚʨʝʤʷ ʧʨʠʟʝʤʣʝʥʠʷ. 

                                                                

ɼʘʥʦ: 
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ʆʪʚʝʪ: 7,6=u ʤ/ʩ; 5002=S  ʤ;  

                                      1118=S  ʤ . 

u= ? 

2S = ? 

 S= ? 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʧʘʨʘʛʨʘʬʘ ʩʪʫʜʝʥʪʳ  ʜʦʣʞʥʳ: 

ʧʦʥʠʤʘʪʴ, ʯʪʦ ʩʣʦʞʥʦʝ ʜʚʠʞʝʥʠʝ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʩʣʦʞʝʥʠʷ ʧʨʦʩʪʳʭ 

ʠ ʫʤʝʪʴ ʧʨʠʚʦʜʠʪʴ ʧʨʠʤʝʨʳ; ʟʥʘʪʴ ʧʨʘʚʠʣʘ ʩʣʦʞʝʥʠʷ ʚʝʢʪʦʨʦʚ ʠ ʫʤʝʪʴ ʚʳʧʦʣʥʷʪʴ 

ʛʨʘʬʠʯʝʩʢʦʝ ʩʣʦʞʝʥʠʝ ʚʝʢʪʦʨʦʚ; ʫʤʝʪʴ ʨʝʰʘʪʴ ʨʘʩʯʝʪʥʳʝ ʟʘʜʘʯʠ ʥʘ ʩʣʦʞʝʥʠʝ ʚʝʢ-

ʪʦʨʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʚʜʦʣʴ ʦʜʥʦʡ ʧʨʷʤʦʡ ʠʣʠ ʧʦʜ ʧʨʷʤʳʤ ʫʛʣʦʤ ʜʨʫʛ ʢ ʜʨʫʛʫ. 

 

ɿʘʜʘʥʠʷ ʜʣʷ ʩʘʤʦʧʦʜʛʦʪʦʚʢʠ 

1. ɺʩʧʦʤʥʠʪʝ, ʢʘʢʠʝ ʚʝʣʠʯʠʥʳ ʥʘʟʳʚʘʶʪʩʷ ʚʝʢʪʦʨʥʳʤʠ (ÄÄ 1, 2, 4), ʇʨʠʚʝ-

ʜʠʪʝ ʧʨʠʤʝʨʳ ʚʝʢʪʦʨʥʳʭ ʚʝʣʠʯʠʥ. 

2. ʉʣʦʞʠʪʝ ʚʝʢʪʦʨʳ, ʠʟʦʙʨʘʞʥyʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 5.5. 

 

3.  ʏʝʣʦʚʝʢ ʙʝʞʠʪ ʚʥʠʟ ʧʦ ʵʩʢʘʣʘʪʦʨʫ (ʨʠʩ. 5.6) ʩʦ 

ʩʢʦʨʦʩʪʴʶ 2 ʤ/ʩ. ʕʩʢʘʣʘʪʦʨ ʜʚʠʞʝʪʩʷ ʚʚʝʨʭ ʩʦ ʩʢʦʨʦʩʪʴʶ 

0,7 ʤ/ʩ. ɺʚʝʨʭ ʠʣʠ ʚʥʠʟ ʧʝʨʝʤʝʱʘʝʪʩʷ ʯʝʣʦʚʝʢ? ʉ ʢʘʢʦʡ 

ʩʢʦʨʦʩʪʴʶ? 

 

4. ɺʦʟʜʫʰʥʳʡ ʰʘʨ ʧʦʜʥʠʤʘʝʪʩʷ ʚʚʝʨʭ ʩʦ ʩʢʦʨʦʩʪʴʶ 

6 ʤ/ʩ (ʨʠʩ. 5.7). ɺʝʪʝʨ ʩʥʦʩʠʪ ʝʛʦ ʚʙʦʢ ʩʦ ʩʢʦʨʦʩʪʴʶ 8 ʤ/ʩ. 

2S
C

             

 

         S
C

   

                 hSS =11;
CC

      

ʅʘʧʨʘʚʣʝʥʠʝ 

ʚʝʪʨʘ 

ʈʠʩ. 5.7 

        ʘ)                               ʙ)                                        ʚ)                                  ʛ) 
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ʅʘʡʜʠʪʝ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʰʘʨʘ. ʅʘʡʜʠʪʝ ʧʝʨʝʤʝʱʝʥʠʝ ʰʘʨʘ ʟʘ 10 ʩʝʢʫʥʜ? 

       

5. ʉʘʤʦʣʝʪ ʣʝʪʠʪ ʪʦʯʥʦ ʥʘ ʚʦʩʪʦʢ ʩʦ ʩʢʦʨʦʩʪʴʶ 720 ʢʤ/ʯ. ʖʞʥʳʡ ʚʝʪʝʨ 

(ʚʝʪʝʨ ʩ ʶʛʘ) ʜʫʝʪ ʩʦ ʩʢʦʨʦʩʪʴʶ 36 ʢʤ/ʯ. ʅʘʡʜʠʪʝ ʩʢʦʨʦʩʪʴ ʩʘʤʦʣʝʪʘ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ɿʝʤʣʠ.  

 6*. ʇʫʣʷ ʚʳʣʝʪʝʣʘ ʠʟ ʩʪʚʦʣʘ ʚʠʥʪʦʚʢʠ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩʦ ʩʢʦ-

ʨʦʩʪʴʶ 800 ʤ/ʩ. ʅʘʡʜʠʪʝ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʫʣʠ ʯʝʨʝʟ 1,5 ʩʝʢʫʥʜ.r ʅʘ ʩʢʦʣʴʢʦ ʧʫ-

ʣʷ ʧʝʨʝʤʝʩʪʠʪʩʷ ʚʥʠʟ ʟʘ 1,5 ʩʝʢʫʥʜ?r ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʚʦʟʜʫʭʘ ʥʝ ʫʯʠʪʳʚʘʡʪʝ.  

 

 

 

 

ʊɽʄɸ  ˉ 2. ʆʉʅʆɺʓ ɼʀʅɸʄʀʂʀ 

Ä 6.  ɿʘʢʦʥʳ ʅʴʶʪʦʥʘ. ʉʣʦʞʝʥʠʝ ʩʠʣ.  
ʈʘʚʥʦʚʝʩʠʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʩʠʣ 

1. ʄʘʩʩʘ. ʇʝʨʚʳʡ ʟʘʢʦʥ  ʅʴʶʪʦʥʘ 

ɺʩʝ ʬʠʟʠʯʝʩʢʠʝ ʪʝʣʘ ʜʝʡʩʪʚʫʶʪ ʜʨʫʛ ʥʘ ʜʨʫʛʘ. ʆʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ. 

ʏʪʦʙʳ ʪʝʣʦ ʠʟʤʝʥʠʣʦ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ, ʥʫʞʥʦ ʧʦʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʥʝʛʦ 

ʜʨʫʛʠʤ ʪʝʣʦʤ. 

ʂʘʞʜʦʝ ʪʝʣʦ ʩʪʨʝʤʠʪʩʷ ʩʦʭʨʘʥʷʪʴ ʩʢʦʨʦʩʪʴ ʩʚʦʝʛʦ ʜʚʠʞʝʥʠʷ. ɽʩʣʠ ʙʳ 

ʜʨʫʛʠʝ ʪʝʣʘ ʥʘ ʥʝʛʦ ʥʝ ʜʝʡʩʪʚʦʚʘʣʠ, ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʪʝʣʘ 

ʦʩʪʘʚʘʣʘʩʴ ʙʳ ʥʝʠʟʤʝʥʥʦʡ. 

ʇʨʠʤʝʨʳ: 

ï ʰʘʡʙʘ ʩʢʦʣʴʟʠʣʘ ʙʳ ʧʦ ʣʴʜʫ, ʥʝ ʦʩʪʘʥʘʚʣʠʚʘʷʩʴ, ʝʩʣʠ 

ʙʳ ʝ yʥʝ ʪʦʨʤʦʟʠʣʦ ʪʨʝʥʠʝ ʦ ʣʸʜ;   

ï ɿʝʤʣʷ ʫʣʝʪʝʣʘ ʙʳ ʧʦ ʧʨʷʤʦʡ ʚ ʙʝʩʢʦʥʝʯʥʦʩʪʴ, ʝʩʣʠ 

ʙʳ ʥʘʧʨʘʚʣʝʥʠʝ ʝʸ ʩʢʦʨʦʩʪʠ ʥʝ ʠʟʤʝʥʷʣʦ ʧʨʠʪʷʞʝʥʠʝ ʢ 

ʉʦʣʥʮʫ (ʨʠʩ. 6.1).  

 

ʌʀɿʀʏɽʉʂʆɽ ʗɺʃɽʅʀɽ ʉʆʍʈɸʅɽʅʀʗ ʉʂʆʈʆʉʊʀ ʊɽʃɸ, ʂʆɻɼɸ  

ʅɸ ʅɽɻʆ ʅɽ ɼɽʁʉʊɺʋʖʊ ɼʈʋɻʀɽ ʊɽʃɸ, ʅɸɿʓɺɸɽʊʉʗ  

 ç ʀʅɽʈʎʀʗ è 
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ʏʝʣʦʚʝʢ ʪʦʣʢʘʝʪ ʷʱʠʢ 

ʚʣʝʚʦ. ɺʝʢʪʦʨ ʩʠʣʳ ʥʘʧʨʘʚʣʝʥ 

ʚʣʝʚʦ. 

                   ʈʠʩ. 6.3 

ʉʧʦʩʦʙʥʦʩʪʴ ʪʝʣʘ ʩʦʧʨʦʪʠʚʣʷʪʴʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʠ ʩʦʭʨʘʥʷʪʴ ʩʚʦʶ ʩʢʦ-

ʨʦʩʪʴ ʟʘʚʠʩʠʪ  ʦʪ ʝʛʦ ʤʘʩʩʳ. ʊʝʣʦ, ʢʦʪʦʨʦʝ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʤʝʥʴʰʝ ʠʟʤʝʥʷ-

ʝʪ ʩʚʦʶ ʩʢʦʨʦʩʪʴ,  ʠʤʝʝʪ ʙʦʣʴʰʫʶ ʤʘʩʩʫ.  

ʄɸʉʉɸ ï ʌʀɿʀʏɽʉʂɸʗ  ɺɽʃʀʏʀʅɸ, ʂʆʊʆʈɸʗ  ʍɸʈɸʂʊɽʈʀɿʋɽʊ 

ʉɺʆʁʉʊɺʆ  ʊɽʃ  ʇʆ-ʈɸɿʅʆʄʋ ʀɿʄɽʅʗʊʔ   ʉʂʆʈʆʉʊʔ  ʇʈʀ  ɺɿɸ-

ʀʄʆɼɽʁʉʊɺʀʀ 

 

 

 

 

 

 

 

 

 

           ʈʠʩ.6.2  

ʄʘʩʩʘ ʦʙʦʟʥʘʯʘʝʪʩʷ ʙʫʢʚʦʡ   m  ʠ ʠʟʤʝʨʷʝʪʩʷ ʚ 

ʉʀ ʚ ʢʠʣʦʛʨʘʤʤʘʭ  (ʢʛ). 

ʄʘʩʩʫ ʪʝʣʘ ʠʟʤʝʨʷʶʪ, ʩʨʘʚʥʠʚʘʷ ʩ ʤʘʩʩʦʡ 

ʛʠʨʴ, ʩ ʵʪʘʣʦʥʦʤ. ʉʨʘʚʥʝʥʠʝ ʧʨʦʠʟʚʦʜʷʪ ʚʟʚʝʰʠʚʘ-

ʥʠʝʤ ʥʘ ʨʳʯʘʞʥʳʭ ʚʝʩʘʭ (ʨʠʩ. 6.2). 

ɿʘʜʘʥʠʝ: ʆʙʲʷʩʥʠʪʝ, ʧʦʯʝʤʫ 

ï ʢʦʛʜʘ ʘʚʪʦʙʫʩ ʥʘʯʠʥʘʝʪ ʜʚʠʞʝʥʠʝ, ʧʘʩʩʘ-

ʞʠʨʳ ʦʪʢʣʦʥʷʶʪʩʷ ʥʘʟʘʜ? 

ï ʢʦʛʜʘ ʘʚʪʦʙʫʩ ʨʝʟʢʦ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʧʘʩ-

ʩʘʞʠʨʳ ʥʘʢʣʦʥʷʶʪʩʷ ʚʧʝʨʸʜ? 

 

 

ɽʉʃʀ  ʅɸ  ʊɽʃʆ  ʅɽ  ɼɽʁʉʊɺʋʖʊ  ɼʈʋɻʀɽ   ʊɽʃɸ,  ʆʅʆ 

ʉʆʍʈɸʅʗɽʊ  ʉʆʉʊʆʗʅʀɽ  ʇʆʂʆʗ  ʀʃʀ ʈɸɺʅʆʄɽʈʅʆɻʆ 

ʇʈʗʄʆʃʀʅɽʁʅʆɻʆ ɼɺʀɾɽʅʀʗ ï ʕʊʆ ɿɸʂʆʅ ʀʅɽʈʎʀʀ, 

ʇɽʈɺʓʁ  ɿɸʂʆʅ  ʅʔʖʊʆʅɸ 

2. ʉʠʣʘ. ɺʪʦʨʦʡ ʟʘʢʦʥ ʅʴʶʪʦʥʘ 

ʉʠʣʘ  ï  ʤʝʨʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʝʣ. 
ʊʝʣʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʠʟʤʝʥʷʶʪ ʩʢʦ-

ʨʦʩʪʴ. ʉʠʣʘ ï ʧʨʠʯʠʥʘ ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦ-

ʩʪʠ ʜʚʠʞʝʥʠʷ ʪʝʣ. ʉʠʣʫ ʦʙʦʟʥʘʯʘʶʪ ʙʫʢ-

ʚʦʡ Fʠ ʠʟʤʝʨʷʶʪ ʚ ʉʀ ʚ ʥʴʶʪʦʥʘʭ (ʅ). 

ʉʠʣʘ ï ʚʝʣʠʯʠʥʘ ʚʝʢʪʦʨʥʘʷ: ʜʝʡ-

ʩʪʚʠʝ ʩʠʣʳ ʥʘ ʪʝʣʦ ʟʘʚʠʩʠʪ ʦʪ ʝ yʯʠʩʣʦʚʦ-

ʛʦ ʟʥʘʯʝʥʠʷ ʠ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ (ʨʠʩ. 6.3). 

ɺʩʧʦʤʥʠʪʝ: ʀʟʤʝʥʝʥʠʝ ʩʢʦʨʦʩʪʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʬʠʟʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʦʡ, 

ʢʦʪʦʨʘʷ ʥʘʟʳʚʘʝʪʩʷ  ʫʩʢʦʨʝʥʠʝʤ (Ä 2). ʋʩʢʦʨʝʥʠʝ ʪʝʣʘ ʪʝʤ ʙʦʣʴʰʝ, ʯʝʤ 

ʙʦʣʴʰʘʷ ʩʠʣʘ ʜʝʡʩʪʚʫʝʪ ʥʘ ʪʝʣʦ.   ʋʩʢʦʨʝʥʠʝ ʪʝʣʘ ʪʝʤ ʤʝʥʴʰʝ, ʯʝʤ ʙʦʣʴʰʝ 

ʝʛʦ ʤʘʩʩʘ.  

ʕʪʦ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʬʦʨʤʫʣʦʡ: 
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m

F
a

C
C
=  

  ʕʪʘ ʬʦʨʤʫʣʘ ʚʳʨʘʞʘʝʪ  

ɺʊʆʈʆʁ  ɿɸʂʆʅ  ʅʔʖʊʆʅɸ:  ʋʉʂʆʈɽʅʀɽ,  ʉʆʆɹʑɸɽʄʆɽ  ʊɽʃʋ   

ɼɽʁʉʊɺʀɽʄ  ʉʀʃʓ,  ʇʈʗʄʆ  ʇʈʆʇʆʈʎʀʆʅɸʃʔʅʆ  ʕʊʆʁ ʉʀʃɽ 

ʀ  ʆɹʈɸʊʅʆ  ʇʈʆʇʆʈʎʀʆʅɸʃʔʅʆ  ʄɸʉʉɽ  ʊɽʃɸ 

ɺʝʣʠʯʠʥʫ ʩʠʣʳ ʤʦʞʥʦ ʥʘʡʪʠ, 

ʟʥʘʷ ʤʘʩʩʫ ʪʝʣʘ ʠ ʫʩʢʦʨʝʥʠʝ, ʢʦʪʦʨʦʝ 

ʪʝʣʦ ʧʦʣʫʯʘʝʪ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʵʪʦʡ 

ʩʠʣʳ: F ma=  ï ʩʠʣʘ, ʜʝʡʩʪʚʫʶʱʘʷ 

ʥʘ ʪʝʣʦ, ʨʘʚʥʘ ʧʨʦʠʟʚʝʜʝʥʠʶ ʤʘʩʩʳ 

ʪʝʣʘ ʥʘ ʫʩʢʦʨʝʥʠʝ. ʀʟ ʵʪʦʡ ʬʦʨʤʫʣʳ 

ʚʠʜʥʦ, ʯʪʦ  1ʅ = 1 ʢʛȚ1  ï ʦʜʠʥ ʅʴʶʪʦʥ ï ʵʪʦ ʩʠʣʘ, ʢʦʪʦʨʘʷ ʪʝʣʫ ʤʘʩʩʦʡ 1 ʢʛ 

ʩʦʦʙʱʘʝʪ ʫʩʢʦʨʝʥʠʝ 1 ʤ/ʩ2. 

ɿʘʜʘʥʠʝ: ʊʦʨʤʦʟʥʘʷ ʩʠʩʪʝʤʘ ʘʚʪʦʤʦʙʠʣʷ ʪʦʨʤʦʟʠʪ ʝʛʦ ʩ ʫʩʢʦʨʝʥʠʝʤ 6 ʤ/ʩ2. 

ʄʘʩʩʘ ʘʚʪʦʤʦʙʠʣʷ 1600 ʢʛ. ʅʘʡʜʠʪʝ ʚʝʣʠʯʠʥʫ ʪʦʨʤʦʟʷʱʝʡ ʩʠʣʳ. ʇʦʢʘʞʠʪʝ 

ʥʘ ʨʠʩʫʥʢʝ 6.4 ʥʘʧʨʘʚʣʝʥʠʷ ʚʝʢʪʦʨʦʚ ʫʩʢʦʨʝʥʠʷ ʠ ʪʦʨʤʦʟʷʱʝʡ ʩʠʣʳ. 

3. ʊʨʝʪʠʡ  ʟʘʢʦʥ  ʅʴʶʪʦʥʘ 

ʉʀʃʓ   ɺɿɸʀʄʆɼɽʁʉʊɺʀʗ   ɼɺʋʍ  ʊɽʃ   ʈɸɺʅʓ   ʇʆ 

ɺɽʃʀʏʀʅɽ,  ʇʈʆʊʀɺʆʇʆʃʆɾʅʓ   ʇʆ   ʅɸʇʈɸɺʃɽʅʀʖ   ʀ 

ɼɽʁʉʊɺʋʖʊ ɺɼʆʃʔ ʇʈʗʄʆʁ, ʉʆɽɼʀʅʗʖʑɽʁ ʕʊʀ ʊɽʃɸ ï 

ʊʈɽʊʀʁ  ɿɸʂʆʅ  ʅʔʖʊʆʅɸ:    2112 FF
CC
-=     

ʅʘ ʨʠʩʫʥʢʝ 6.5 ʧʦʢʘʟʘʥʳ ʩʠʣʳ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʷ (ʜʝʡʩʪʚʠʷ ʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ): 

ï ʯʝʣʦʚʝʢ ʪʦʣʢʘʝʪ  ʷʱʠʢ (ʜʝʡʩʪʚʫʝʪ 

ʥʘ ʷʱʠʢ) ʩ ʩʠʣʦʡ  12F
C

, ʷʱʠʢ ʧʨʦʪʠʚʦʜʝʡ-

ʩʪʚʫʝʪ ʯʝʣʦʚʝʢʫ (ʦʪʚʝʯʘʝʪ ʥʘ ʜʝʡʩʪʚʠʝ, ʨʝʘ-

ʛʠʨʫʝʪ) ʩ ʨʘʚʥʦʡ ʧʦ ʚʝʣʠʯʠʥʝ ʠ ʧʨʦʪʠʚʦʧʦ-

ʣʦʞʥʦ ʥʘʧʨʘʚʣʝʥʥʦʡ ʩʠʣʦʡ 21F
C

; 

ï ʷʱʠʢ ʜʘʚʠʪ ʥʘ ʧʦʣ ʩ ʩʠʣʦʡ 
23

F
C

, ʧʦʣ 

ʨʝʘʛʠʨʫʝʪ ʩ ʩʠʣʦʡ  
32

F
C

. 

ɿʘʜʘʥʠʝ: ɼʚʘ ʪʝʣʘ: ʦʜʥʦ ʤʘʩʩʦʡ =1m 0,3 ʢʛ ʜʨʫʛʦʝ ʤʘʩʩʦʡ =2m 0,4 ʢʛ ï 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʚʦʝ ʪʝʣʦ ʧʦʣʫʯʘʝʪ ʫʩʢʦʨʝ-

ʥʠʝ   6,11=a  ʤ/c2. ʅʘʡʜʠʪʝ ʫʩʢʦʨʝʥʠʝ ʚʪʦʨʦʛʦ ʪʝʣʘ. 

                             ʅʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠ ̫

                                 ʘʚʪʦʤʦʙʠʣʷ 
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        ʘ)                                                   ʙ)                               ʚ)   

 
ʈʠʩʫʥʦʢ 6.7                                                                  
                  
 

4. ʉʣʦʞʝʥʠʝ ʩʠʣ. ʈʘʚʥʦʚʝʩʠʝ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʩʠʣ 

ɽʩʣʠ ʥʘ ʪʝʣʦ ʜʝʡʩʪʚʫʶʪ ʦʜʥʦʚʨʝ-

ʤʝʥʥʦ ʥʝʩʢʦʣʴʢʦ ʩʠʣ, ʠʭ ʤʦʞʥʦ ʟʘʤʝ-

ʥʠʪʴ ʦʜʥʦʡ ʩʠʣʦʡ, ʢʦʪʦʨʘʷ ʧʨʦʠʟʚʦʜʠʪ 

ʪʘʢʦʝ ʞʝ ʜʝʡʩʪʚʠʝ, ʢʘʢ ʠ ʚʩʝ ʜʘʥʥʳʝ ï 

ʧʨʦʠʟʚʦʜʠʪ ʨʘʚʥʦʝ ʜʝʡʩʪʚʠʝ (ʩʠʣʘ F
C
ʥʘ 

ʨʠʩ. 6.6). ʕʪʘ ʩʠʣʘ ʥʘʟʳʚʘʝʪʩʷ ʨʘʚʥʦ-

ʜʝʡʩʪʚʫʶʱʝʡ. ʅʘʡʪʠ ʨʘʚʥʦʜʝʡʩʪʚʫʶ-

ʱʫʶ ʥʝʩʢʦʣʴʢʠʭ ʩʠʣ ï ʟʥʘʯʠʪ ʩʣʦʞʠʪʴ 

ʚʝʢʪʦʨʳ ʵʪʠʭ ʩʠʣ. ɺʝʢʪʦʨʳ ʩʠʣ ʩʢʣʘʜʳ-

ʚʘʶʪ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʚʝʢʪʦʨʳ ʩʢʦʨʦʩʪʝʡ ʠ 

ʧʝʨʝʤʝʱʝʥʠʡ (ʩʤ. Ä5). 

ʈɸɺʅʆɼɽʁʉʊɺʋʖʑɸʗ  ʅɽʉʂʆʃʔʂʀʍ  ʉʀʃ  ï  ʀʍ ɺɽʂʊʆʈʅɸʗ  

ʉʋʄʄɸ:   ......21 ++++= iFFFF
CCCC

    ʠʣʠ   ä
=

=
N

i

iFF
1

CC
 

ɿʘʜʘʥʠʝ: ʅʘʡʜʠʪʝ ʨʘʚʥʦʜʝʡʩʪʚʫʶʱʠʝ ʩʠʣ, ʠʟʦʙʨʘʞʝʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 6.7.  

 

 

 
 
 
 

   ʈʠʩ. 6.7 
 

ɽʩʣʠ ʥʘ ʪʝʣʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʝʡʩʪʚʫʶʪ ʥʝʩʢʦʣʴʢʦ ʩʠʣ, ʚʪʦʨʦʡ ʟʘʢʦʥ ʅʴʶ-
ʪʦʥʘ ʥʫʞʥʦ ʟʘʧʠʩʘʪʴ  ʪʘʢ:   

m

F
a

C
C
=  

ɽʩʣʠ  ʨʘʚʥʦʜʝʡʩʪʚʫʶʱʘʷ ʚʩʝʭ  ʜʝʡʩʪʚʫʶʱʠʭ  ʥʘ  ʪʝʣʦ  ʩʠʣ ʨʘʚʥʘ  0, 
ʛʦʚʦʨʷʪ, ʯʪʦ  ʜʝʡʩʪʚʠʷ ʩʠʣ  ʫʨʘʚʥʦʚʝʰʝʥʳ, ʪʝʣʦ ʚ ʨʘʚʥʦʚʝʩʠʠ. ʂʘʢ ʚʠʜʥʦ ʠʟ 
ʧʦʩʣʝʜʥʝʡ ʬʦʨʤʫʣʳ, ʫʩʢʦʨʝʥʠʝ ʪʝʣʘ ʧʨʠ ʵʪʦʤ ʨʘʚʥʦ 0. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʪʝʣʦ ʩʦ-
ʭʨʘʥʷʝʪ ʧʦʢʦʡ ʠʣʠ ʧʦʩʪʦʷʥʥʫʶ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʧʘʨʘʛʨʘʬʘ ʩʪʫʜʝʥʪʳ  ʜʦʣʞʥʳ: 

ʧʦʥʠʤʘʪʴ ʩʤʳʩʣ ʪʝʨʤʠʥʦʚ çʤʘʩʩʘè, çʩʠʣʘè, çʚʟʘʠʤʦʜʝʡʩʪʚʠʝè, çʨʘʚʥʦʜʝʡʩʪʚʫ-
ʶʱʘʷè, çʨʘʚʥʦʚʝʩʠʝè;  ʟʥʘʪʴ ʬʦʨʤʫʣʠʨʦʚʢʠ ʟʘʢʦʥʦʚ ʅʴʶʪʦʥʘ; ʫʤʝʪʴ ʥʘʭʦʜʠʪʴ 
ʨʘʚʥʦʜʝʡʩʪʚʫʶʱʠʝ ʥʝʩʢʦʣʴʢʠʭ ʩʠʣ (ʝʩʣʠ ʩʠʣʳ ʥʘʧʨʘʚʣʝʥʳ ʧʦʜ ʫʛʣʦʤ ʜʨʫʛ ʢ 
ʜʨʫʛʫ, ʜʦʧʫʩʪʠʤʦ ʛʨʘʬʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ); ʫʤʝʪʴ ʨʝʰʘʪʴ ʧʨʦʩʪʳʝ ʨʘʩʯʪyʥʳʝ ʟʘ-
ʜʘʯʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʟʫʯʝʥʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ ʠ ʬʦʨʤʫʣ. 
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ɿʘʜʘʥʠʷ ʜʣʷ ʩʘʤʦʧʦʜʛʦʪʦʚʢʠ 

ʇʨʦʯʠʪʘʡʪʝ ʢʦʥʩʧʝʢʪ. ʅʘʡʜʠʪʝ ʚ ʥʸʤ  ʠ ʚʳʫʯʠʪʝ  ʦʪʚʝʪʳ ʥʘ ʚʦʧʨʦʩʳ 
ʏʪʦ ʪʘʢʦʝ ʤʘʩʩʘ? 
ʏʪʦ ʪʘʢʦʝ ʩʠʣʘ? 
ʂʘʢ ʧʨʦʯʠʪʘʪʴ ʠ ʚʳʨʘʟʠʪʴ ʬʦʨʤʫʣʘʤʠ ʧʝʨʚʳʡ, ʚʪʦʨʦʡ ʠ ʪʨʝʪʠʡ ʟʘʢʦʥʳ 

ʅʴʶʪʦʥʘ? 
ʏʪʦ ʪʘʢʦʝ ʨʘʚʥʦʜʝʡʩʪʚʫʶʱʘʷ ʥʝʩʢʦʣʴʢʠʭ ʩʠʣ? 
ʏʪʦ ʟʥʘʯʠʪ ʚʳʨʘʞʝʥʠʝ çʜʝʡʩʪʚʠʷ ʩʠʣ ʫʨʘʚʥʦʚʝʰʝʥʳè? 
ʇʦ ʢʘʢʠʤ ʧʨʘʚʠʣʘʤ ʩʢʣʘʜʳʚʘʶʪ ʚʝʢʪʦʨʳ ʩʠʣ? 

ʈʝʰʠʪʝ ʟʘʜʘʯʠ 

1. ʊʝʣʦ ʤʘʩʩʳ 5 ʢʛ ʠʟʤʝʥʷʝʪ ʩʚʦʶ ʩʢʦʨʦʩʪʴ ʩ 1 ʤ/ʩ ʜʦ 7 ʤ/ʩ ʟʘ 3 ʩʝʢʫʥʜʳ. 
ʅʘʡʜʠʪʝ ʩʠʣʫ, ʜʝʡʩʪʚʫʶʱʫʶ ʥʘ ʪʝʣʦ. 

2. ʉ ʢʘʢʦʡ ʩʠʣʦʡ ʥʫʞʥʦ ʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʪʝʣʦ ʤʘʩʩʳ 200 ʛ, ʯʪʦʙʳ ʦʥʦ ʜʚʠʛʘ-
ʣʦʩʴ ʧʦ ʦʢʨʫʞʥʦʩʪʠ ʨʘʜʠʫʩʘ 50 ʩʤ ʩʦ ʩʢʦʨʦʩʪʴʶ  6 ʤ/ʩ? ʀʟʦʙʨʘʟʠʪʝ ʥʘ ʨʠʩʫʥʢʝ 
ʪʨʘʝʢʪʦʨʠʶ ʜʚʠʞʝʥʠʷ ʪʝʣʘ ʠ ʧʦʢʘʞʠʪʝ ʥʘʧʨʘʚʣʝʥʠʝ ʩʠʣʳ (ʩʤ. Ä 4). 

3. ʂ ʪʝʣʫ ʤʘʩʩʦʡ 2,5 ʢʛ ʧʨʠʣʦʞʝʥʳ ʜʚʝ ʩʠʣʳ, ʥʘʧʨʘʚ-
ʣʝʥʥʳʝ ʧʦʜ ʫʛʣʦʤ 90Ü ʜʨʫʛ ʢ ʜʨʫʛʫ. ʄʦʜʫʣʠ (ʚʝʣʠʯʠʥʳ) 
ʵʪʠʭ ʩʠʣ ʨʘʚʥʳ 3 ʅ ʠ 4 ʅ. ʉ ʢʘʢʠʤ ʫʩʢʦʨʝʥʠʝʤ  ʜʚʠʞʝʪʩʷ 
ʪʝʣʦ? 

4*. ʐʘʨ ʜʚʠʛʘʣʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 10 ʤ/ʩ. ʅʘ ʥʝʛʦ ʧʦ-
ʜʝʡʩʪʚʦʚʘʣʠ ʪʨʝʤʷ ʩʠʣʘʤʠ, ʨʘʚʥʳʤʠ ʧʦ ʚʝʣʠʯʠʥʝ ʠ ʥʘʧʨʘʚ-
ʣʝʥʥʳʤʠ ʧʦʜ ʫʛʣʦʤ 120Ü ʜʨʫʛ ʢ ʜʨʫʛʫ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠ-
ʩʫʥʢʝ 6.8. ʂʘʢʦʡ ʧʫʪʴ ʰʘʨ ʧʨʦʰʸʣ ʟʘ 5 ʩʝʢʫʥʜ ʧʦʩʣʝ ʥʘʯʘʣʘ 
ʜʝʡʩʪʚʠʷ ʩʠʣ? (ʩʤ. Ä 1). 

Ä 7. ɿʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ. ʉʠʣʘ ʪʷʞʝʩʪʠ.  
ʋʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ. ʇʝʨʚʘʷ ʢʦʩʤʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ.  

ɺʝʩ ʪʝʣʘ. ʅʝʚʝʩʦʤʦʩʪʴ 

1.ɿʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ 

ɺʩʝ ʪʝʣʘ ʧʨʠʪʷʛʠʚʘʶʪʩʷ ʜʨʫʛ ʢ ʜʨʫʛʫ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤʠ ʩʠʣʘʤʠ (ʨʠʩ. 

7.1). ɿʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦ-

ʪʝʥʠʷ ʀ.ʅʴʶʪʦʥʘ  ʦʧʨʝʜʝʣʷ-

ʝʪ ʩʠʣʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʚʫʭ 

ʪʝʣ. ʉʠʣʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʧʨʠʪʷʞʝʥʠʷ ʜʚʫʭ ʪʝʣ, ʢʦʪʦ-

ʨʳʝ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʤʘʪʝʨʠ-

ʘʣʴʥʳʤʠ ʪʦʯʢʘʤʠ, ʨʘʩʩʯʠʪʳ-

ʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

   

 

 

ɺ ʵʪʦʡ ʬʦʨʤʫʣʝ 1m  ʠ 2m  ï ʤʘʩʩʳ ʤʘʪʝʨʠʘʣʴʥʳʭ ʪʦʯʝʢ, R ï ʨʘʩʩʪʦʷʥʠʝ 

ʤʝʞʜʫ ʥʠʤʠ, Gï ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʧʦʩʪʦʷʥʥʘʷ.  
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ʉʀʃɸ  ɻʈɸɺʀʊɸʎʀʆʅʅʆɻʆ  ʇʈʀʊʗɾɽʅʀʗ  ʄɽɾɼʋ  ɼɺʋʄʗ 

ʃʖɹʓʄʀ ʄɸʊɽʈʀɸʃʔʅʓʄʀ  ʊʆʏʂɸʄʀ 

ʇʈʗʄʆ  ʇʈʆʇʆʈʎʀʆʅɸʃʔʅɸ  ʄɸʉʉɸʄ  ʕʊʀʍ  ʊʆʏɽʂ 

ʀ  ʆɹʈɸʊʅʆ  ʇʈʆʇʆʈʎʀʆʅɸʃʔʅɸ  ʂɺɸɼʈɸʊʋ  ʈɸʉʉʊʆʗʅʀʗ 

ʄɽɾɼʋ  ʅʀʄʀ 

ɻʨʘʚʠʪʘʮʠʦʥʥʘʷ ʧʦʩʪʦʷʥʥʘʷ ʦʧʨʝʜʝʣʝʥʘ ʚ ʦʧʳʪʘʭ ʂʘʚʝʥʜʠʘh ɻ. ʆʥʘ 

ʨʘʚʥʘ G= 6,67Ț10-11 ʅȚʤ2/ʢʛ2. 

ɿʘʜʘʥʠʝ: ʅʘʡʜʠʪʝ ʩʠʣʫ, ʩ ʢʦʪʦʨʦʡ ɿʝʤʣʷ ʧʨʠʪʷʛʠʚʘʝʪ ʃʫʥʫ. ʄʘʩʩʘ ɿʝʤ-

ʣʠ ʨʘʚʥʘ =M 6Ț1024 ʢʛ, ʤʘʩʩʘ ʃʫʥʳ ʨʘʚʥʘ m= 7,4Ț1022 ʢʛ, ʨʘʜʠʫʩ ʦʨʙʠʪʳ 

ʃʫʥʳ ʨʘʚʝʥ  R= 384400 ʢʤ. 

2. ʉʠʣʘ ʪʷʞʝʩʪʠ, ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ 

ʉʠʣʘ ʪʷʞʝʩʪʠ ï ʧʨʦʷʚʣʝʥʠʝ ʟʘʢʦʥʘ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ. ʕʪʦ ʩʠʣʘ ʧʨʠʪʷ-

ʞʝʥʠʷ ʪʝʣ ʢ ɿʝʤʣʝ. ʉʠʣʫ ʪʷʞʝʩʪʠ ʪʝʣʘ ʤʘʩʩʦʡ  m ʤʦʞʥʦ ʥʘʡʪʠ ʧʦ ʟʘʢʦʥʫ ʚʩʝʤʠʨ-

ʥʦʛʦ ʪʷʛʦʪʝʥʠʷ  ʠʣʠ ʧʦ 2-ʤʫ ʟʘʢʦʥʫ ʅʴʶʪʦʥʘ.  

ʉʜʝʣʘʡʪʝ ʵʪʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ɼʣʷ ʵʪʦʛʦ ʚʩʧʦʤʥʠʪʝ ʬʦʨʤʫʣʠʨʦʚʢʫ 

ʚʪʦʨʦʛʦ ʟʘʢʦʥʘ ʅʴʶʪʦʥʘ (Ä 6) ʠ ʫʩʢʦʨʝʥʠʝ, ʩ ʢʦʪʦʨʳʤ ʥʘ ɿʝʤʣʝ ʧʘʜʘʶʪ ʚʩʝ ʪʝʣʘ 

(Ä 2). 

ʉʨʘʚʥʠʪʝ ʜʚʝ ʬʦʨʤʫʣʳ, ʢʦʪʦʨʳʝ ʚʳ ʟʘʧʠʩʘʣʠ. ɽʩʣʠ ʚʩ yʩʜʝʣʘʥʦ ʧʨʘʚʠʣʴ-

ʥʦ, ʚʳ ʫʚʠʜʠʪʝ, ʯʪʦ ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ ʚʙʣʠʟʠ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ 

ʨʘʚʥʦ  

2R

M
Gg=  

ʈʘʩʩʯʠʪʘʡʪʝ ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ ʚʙʣʠʟʠ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʧʦ 

ʵʪʦʡ ʬʦʨʤʫʣʝ. ʋʯʪʠʪʝ, ʯʪʦ ʨʘʜʠʫʩ ɿʝʤʣʠ ʧʨʠʤʝʨʥʦ ʨʘʚʝʥ 6400 ʢʤ. ɿʘʧʠʰʠʪʝ ʨʝ-

ʟʫʣʴʪʘʪ:  ...=g   . ʉʨʘʚʥʠʪʝ ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʩʦ ʟʥʘʯʝʥʠʝʤ g  ʚ Ä 2. 

4. ʇʝʨʚʘʷ ʢʦʩʤʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ 

ɽʩʣʠ ʪʝʣʦ ʙʨʦʩʠʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦ (ʧʘʨʘʣʣʝʣʴʥʦ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ), ʦʥʦ 

ʫʧʘʜʝʪ ʥʘ ɿʝʤʣʶ ʪʝʤ ʜʘʣʴʰʝ, ʯʝʤ ʙʦʣʴʰʝ ʩʢʦʨʦʩʪʴ ʙʨʦʩʘʥʠʷ (ʨʠʩ. 7.2). 

ʇʨʠ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʠ ʙʨʦʩʘʥʠʷ 

ʪʝʣʦ ʩʤʦʞʝʪ ʜʚʠʛʘʪʴʩʷ ʚʦʢʨʫʛ ɿʝʤʣʠ ʧʦ ʦʢʨʫʞʥʦʩʪʠ 

ï ʩʪʘʥʝʪ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʩʧʫʪʥʠʢʦʤ ɿʝʤʣʠ (ʀʉɿ). 

ʅʘʠʤʝʥʴʰʘʷ ʩʢʦʨʦʩʪʴ, ʧʨʠ ʢʦʪʦʨʦʡ ʪʝʣʦ ʩʪʘʥʦʚʠʪʩʷ 

ʀʉɿ, ʜʚʠʞʫʱʠʤʩʷ ʧʦ ʢʨʫʛʦʚʦʡ ʦʨʙʠʪʝ ʚʙʣʠʟʠ ʟʝʤ-

ʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʘʟʳʚʘʝʪʩʷ çʧʝʨʚʘʷ ʢʦʩʤʠʯʝʩʢʘʷ 

ʩʢʦʨʦʩʪʴè. 

ʅʘʡʜʝʤ ʧʝʨʚʫʶ ʢʦʩʤʠʯʝʩʢʫʶ ʩʢʦʨʦʩʪʴ ʜʣʷ 
ɿʝʤʣʠ.  

 

 

 

                    R     
          

                   ɿʝʤʣʷ 

 

 

 

 

           ʈʠʩ.7.2  

ʀʉɿ 
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ʀʉɿ ʜʚʠʞʝʪʩʷ ʧʦ ʦʢʨʫʞʥʦʩʪʠ, ʨʘʜʠʫʩ ʢʦʪʦʨʦʡ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʝʥ ʨʘ-
ʜʠʫʩʫ ɿʝʤʣʠ. ʊʝʣʦ (ʤʘʪʝʨʠʘʣʴʥʘʷ ʪʦʯʢʘ), ʢʦʪʦʨʦʝ ʜʚʠʞʝʪʩʷ ʧʦ ʦʢʨʫʞʥʦʩʪʠ, 
ʠʤʝʝʪ ʥʘʧʨʘʚʣʝʥʥʦʝ ʢ ʮʝʥʪʨʫ ʦʢʨʫʞʥʦʩʪʠ  
ʇʦ 2-ʦʤʫ ʟʘʢʦʥʫ ʅʴʶʪʦʥʘ ʪʘʢʦʝ ʫʩʢʦʨʝʥʠʝ ʪʝʣʫ ʩʦ 
 
 
 
 
 
 
 
 

  .   ʥʘ ʠ ʥʘʡʜʠʪʝ :    .   

 

ʈʘʩʩʯʠʪʘʡʪʝ ʟʥʘʯʝʥʠʝ ʧʝʨʚʦʡ ʢʦʩʤʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʜʣʷ ɿʝʤʣʠ, ʟʘʧʠʰʠʪʝ 
ʠ ʟʘʧʦʤʥʠʪʝ ʨʝʟʫʣʴʪʘʪ: 

ʇɽʈɺɸʗ  ʂʆʉʄʀʏɽʉʂɸʗ  ʉʂʆʈʆʉʊʔ  ɼʃʗ  ɿɽʄʃʀ  ʈɸɺʅɸ    8 ʢʤ/ʩ 

4. ɺʝʩ ʪʝʣʘ, ʥʝʚʝʩʦʤʦʩʪʴ 

ɺɽʉ  ʊɽʃɸ  ï ʉʀʃɸ, ʉ  ʂʆʊʆʈʆʁ  ʊɽʃʆ  ɼɸɺʀʊ ʅɸ ʆʇʆʈʋ 

ʀʃʀ  ʈɸʉʊʗɻʀɺɸɽʊ ʇʆɼɺɽʉ 

ɺʝʩ  ʧʨʠʣʦʞʝʥ ʢ ʦʧʦʨʝ ʠʣʠ ʢ ʧʦʜʚʝʩʫ.  

ɺʝʩ ʦʙʦʟʥʘʯʘʶʪ ʙʫʢʚʦʡ P . ɺʝʩ ï ʚʝʢʪʦʨʥʘʷ ʚʝʣʠʯʠʥʘ, ʢʘʢ ʠ ʚʩʢ̫ʘʷ ʩʠʣʘ: P
C

. 

 ʅɽ  ʇʋʊɸʁʊɽ  ɺɽʉ  ʀ  ʉʀʃʋ  ʊʗɾɽʉʊʀ ! 

 

                                     ʂʘʤʝʥʴ  ʧʦʜʚʝʰʝʥ ʥʘ ʥʠʪʠ. ʅʠʪʴ ï ʧʦʜʚʝʩ. ʉʠʣʘ, ʩ ʢʦʪʦ-

ʨʦʡ ʢʘʤʝʥʴ ʪʷʥʝʪ ʚʥʠʟ, ʧʨʠʣʦʞʝʥʘ ʢ ʥʠʪʠ.   ʕʪʘ ʩʠʣʘ ï ʚʝʩ.    

ɺʝʩ ʥʘʧʨʘʚʣʝʥ ʚʜʦʣʴ ʧʦʜʚʝʩʘ . 
                                                                  

 
 

ʈʠʩ. 7.4 

                                  

      ʂʘʤʝʥʴ ʜʘʚʠʪ ʥʘ ʩʪʦʣ. ʉʪʦʣ ï ʦʧʦʨʘ. ʉʠʣʘ, ʩ                   

ʢʦʪʦʨʦʡ  ʜʘʚʠʪ ʢʘʤʝʥʴ, ʜʝʡʩʪʚʫʝʪ ʥʘ ʩʪʦʣ (ʧʨʠʣʦʞʝʥʘ ʢ 

ʩʪʦʣʫ). ʕʪʘ ʩʠʣʘ ï ʚʝʩ.  ɺʝʩ ʧʨʠʣʦʞʝʥ ʢ ʦʧʦʨʝ. ɺʝʩ ʧʝʨ-

ʧʝʥʜʠʢʫʣʷʨʝʥ ʦʧʦʨʝ.    
 

 

 ʈʠʩ. 7.3 

ʨʠʘʣʴʥʘʷ ʪʦʯʢʘ), ʢʦʪʦʨʦʝ ʜʚʠʞʝʪʩʷ ʧʦ ʦʢʨʫʞʥʦʩʪʠ, ʠʤʝʝʪ ʥʘʧʨʘʚʣʝʥʥʦʝ ʢ ʮʝʥʪ- 
ʨʫ ʦʢʨʫʞʥʦʩʪʠ ʮʝʥʪʨʦʩʪʨʝʤʠʪʝʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ ...=ʎa  (cʤ. Ä 4). ʇʦ ʚʪʦʨʦʤʫ 

ʟʘʢʦʥʫ ʅʴʶʪʦʥʘ ʪʘʢʦʝ ʫʩʢʦʨʝʥʠʝ ʩʦʦʙʱʘʝʪ ʩʠʣʘ  ...=F  , ʪʦʞʝ ʥʘʧʨʘʚʣʝʥʥʘʷ ʢ 
ʢ ʮʝʥʪʨʫ ʦʢʨʫʞʥʦʩʪʠ, ʪ.ʝ. ʢ ʮʝʥʪʨʫ ɿʝʤʣʠ. ʕʪʦ ʩʠʣʘ ʧʨʠʪʷʞʝʥʠʷ ʢ ɿʝʤʣʝ. ʇʦ ʟʘ-
ʢʦʥʫ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʦʥʘ ʨʘʚʥʘ...=F   . ʇʨʠʨʘʚʥʷʡʪʝ ʧʨʘʚʳʝ ʯʘʩʪʠ ʜʚʫʭ 

ʧʦʩʣʝʜʥʠʭ ʬʦʨʤʫʣ. ʇʦʣʫʯʠʪʩʷ 
2

2

R

M
G

R

m
=

u
.  ʇʦʩʤʦʪʨʠʪʝ ʚ ʵʪʦʤ ʧʘʨʘʛʨʘʬʝ, ʚ 

ʨʘʟʜʝʣʝ 3, ʢʘʢʫʶ ʚʝʣʠʯʠʥʫ ʚʳʨʘʞʘʝʪ ʧʨʘʚʘʷ ʯʘʩʪʴ ʬʦʨʤʫʣʳ. ɿʘʤʝʥʠʪʝ ʧʨʘʚʫʶ 
ʯʘʩʪʴ ʬʦʨʤʫʣʳ ʦʙʦʟʥʘʯʝʥʠʝʤ ʵʪʦʡ ʚʝʣʠʯʠʥʳ. ʅʘʡʜʠʪʝ ʠʟ ʧʦʣʫʯʝʥʥʦʡ ʬʦʨʤʫʣʳ 
ʩʢʦʨʦʩʪʴ. 

ʋ ʚʘʩ ʧʦʣʫʯʠʣʦʩʴ  Rg=u    ï ʬʦʨʤʫʣʘ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ  ʧʝʨʚʦʡ ʢʦʩʤʠʯʝ-

ʩʢʦʡ ʩʢʦʨʦʩʪʠ. 
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ʉʀʃɸ  ʊʗɾɽʉʊʀ ɺɽʉ 

ï ʧʨʠʣʦʞʝʥʘ ʢ ʪʝʣʫ ï ʧʨʠʣʦʞʝʥ ʢ ʦʧʦʨʝ ʠʣʠ ʧʦʜʚʝʩʫ 

ï ʥʘʧʨʘʚʣʝʥʘ ʢ ʮʝʥʪʨʫ ɿʝʤʣʠ ï ʥʘʧʨʘʚʣʝʥ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʦʧʦʨʝ 

ʠʣʠ    ʚʜʦʣʴ ʧʦʜʚʝʩʘ 

ʅʘ ʨʠʩʫʥʢʝ 7.5 ʩʧʣʦʰʥʳʤʠ ʩʪʨʝʣʢʘʤʠ ʠʟʦʙʨʘʞʝʥʘ ʩʠʣʘ ʪʷʞʝʩʪʠ F
C

. 

ʇʫʥʢʪʠʨʥʳʤʠ ʩʪʨʝʣʢʘʤʠ ʠʟʦʙʨʘʞʝʥ ʚʝʩ P
C

. 

 

ʅɽɺɽʉʆʄʆʉʊʔ ï ʉʆʉʊʆʗʅʀɽ, ɺ ʂʆʊʆʈʆʄ ʊɽʃʆ ʅɽ ɼɸɺʀʊ 

ʅɸ ʆʇʆʈʋ ʀʃʀ ʅɽ ʅɸʊʗɻʀɺɸɽʊ ʇʆɼɺɽʉ:  P
C

 = 0 

ʉʠʣʘ ʪʷʞʝʩʪʠ ʚ ʩʦʩʪʦʷʥʠʠ ʥʝʚʝʩʦʤʦʩʪʠ ʥʝ ʠʩʯʝʟʘʝʪ:  F
C
Í 0. 

ʉʦʩʪʦʷʥʠʝ ʥʝʚʝʩʦʤʦʩʪʠ ʚʦʟʥʠʢʘʝʪ ʚ ʧʘʜʘʶʱʝʤ ʣʠʬʪʝ, ʚ ʀʉɿ, ʚ ʚʝʨʭʥʝʡ 

ʪʦʯʢʝ ʧʦʣʝʪʘ ʩʘʤʦʣʪyʘ ʧʦ ʧʘʨʘʙʦʣʝ, ʢʦʛʜʘ ʚʩʝ ʪʝʣʘ ʧʘʜʘʶʪ ʩ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ 

ʫʩʢʦʨʝʥʠʝʤ. 

ʇʨʠʤʝʨ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ: ʏʝʣʦʚʝʢ ʤʘʩʩʦʡ 80 ʢʛ ʥʘʭʦʜʠʪʩʷ ʚ ʣʠʬʪʝ, ʢʦ-

ʪʦʨʳʡ ʦʧʫʩʢʘʝʪʩʷ ʩ ʫʩʢʦʨʝʥʠʝʤ 0,1g . ʅʘʡʜʠʪʝ ʚʝʩ ʯʝʣʦʚʝʢʘ. ʉ ʢʘʢʠʤ ʫʩʢʦʨʝʥʠ-

ʝʤ ʜʦʣʞʝʥ ʦʧʫʩʢʘʪʴʩʷ ʣʠʬʪ, ʯʪʦʙʳ ʯʝʣʦʚʝʢ ʙʳʣ ʚ ʩʦʩʪʦʷʥʠʠ ʥʝʚʝʩʦʤʦʩʪʠ? ʀʩ-

ʧʦʣɹʟʫʡʪʝ ʟʘʢʦʥʳ ʅʴʶʪʦʥʘ (Ä 6). 

 

ɼʘʥʦ: 

m = 80 ʢʛ 

g  = 10 ʤ/ʩ2 

a  = 0,1g= 1 ʤ/ʩ2 

ʅʘ ʯʝʣʦʚʝʢʘ ʚ ʣʠʬʪʝ ʜʝʡʩʪʚʫʶʪ ʜʚʝ ʩʠʣʳ: 

ʩʠʣʘ ʪʷʞʝʩʪʠ  F
C

  ʠ ʩʠʣʘ ʨʝʘʢʮʠʠ ʧʦʣʘ ʣʠʬʪʘ N
C

. mgF= . 

ʈʘʚʥʦʜʝʡʩʪʚʫʶʱʘʷ ʵʪʠʭ ʩʠʣ ʨʘʚʥʘ NmgFʈ -=  ʠ ʥʘʧʨʘʚʣʝʥʘ 

ʚʥʠʟ (Ä 6).  ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʵʪʦʡ ʨʘʚʥʦʜʝʡʩʪʚʫʶʱʝʡ ʯʝʣʦʚʝʢ 

ʚʤʝʩʪʝ ʩ ʣʠʬʪʦʤ ʜʚʠʞʝʪʩʷ ʚʥʠʟ ʩ ʫʩʢʦʨʝʥʠʝʤ a . 

ʇʦ ʚʪʦʨʦʤʫ ʟʘʢʦʥʫ ʅʴʶʪʦʥʘ (Ä 6): 
m

Nmg

m

F
a ʈ -

== , ʦʪʢʫʜʘ 

ʥʘʭʦʜʠʤ =-=-= )( agmmamgN  80Ā(10-1) = 720 ʅ ï  

P  = ? 

 

 

 

                                                                                                                                

         F
C

                                                                                                                 F
C

       P
C
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 ʵʪʦ ʩʠʣʘ ʨʝʘʢʮʠʠ, ʩ ʢʦʪʦʨʦʡ ʧʦʣ ʣʠʬʪʘ ʜʝʡ-

ʩʪʚʫʝʪ ʥʘ ʯʝʣʦʚʝʢʘ. ʉʠʣʘ, ʩ ʢʦʪʦʨʦʡ ʯʝʣʦʚʝʢ 

ʜʝʡʩʪʚʫʝʪ ʥʘ ʧʦʣ ʣʠʬʪʘ (ʥʘ ʦʧʦʨʫ) ï ʚʝʩ. ʇʦ 

3-ʝʤʫ ʟʘʢʦʥʫ ʅʴʶʪʦʥʘ ʚʝʩ ʨʘʚʝʥ ʩʠʣʝ ʨʝʘʢ-

ʮʠʠ, ʥʦ ʥʘʧʨʘʚʣʝʥ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʩʪʦ-

ʨʦʥʫ:  NP= = 720 ʅ. 

ɺʝʩ ʯʝʣʦʚʝʢʘ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʝʥʴʰʝ ʩʠʣʳ 

ʪʷʞʝʩʪʠ:  

mgF=  = 800 ʅ. 

ʏʪʦʙʳ ʚʝʩ ʙʳʣ ʨʘʚʝʥ 0, ʫʩʢʦʨʝʥʠʝ a  

ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʚʥʦ g . 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʧʘʨʘʛʨʘʬʘ ʩʪʫʜʝʥʪʳ ʜʦʣʞʥʳ: 

ʟʥʘʪʴ ʬʦʨʤʫʣʠʨʦʚʢʫ ʟʘʢʦʥʘ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ; ʟʥʘʪʴ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-

ʙʦʶ ʧʝʨʚʘʷ ʢʦʩʤʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ;  ʨʘʟʣʠʯʘʪʴ ʧʦʥʷʪʠʷ: çʩʠʣʘ ʪʷʞʝʩʪʠè, çʚʝʩè;  

ʟʥʘʪʴ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʧʨʠʟʥʘʢʠ ʚʝʩʘ ʠ ʩʠʣʳ ʪʷʞʝʩʪʠ; ʧʦʥʠʤʘʪʴ ʩʤʳʩʣ ʧʦʥʷʪʠʷ 

çʥʝʚʝʩʦʤʦʩʪʴè; ʫʤʝʪʴ ʨʝʰʘʪʴ ʧʨʦʩʪʳʝ ʨʘʩʯʝʪʥʳʝ ʟʘʜʘʯʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʟʫ-

ʯʝʥʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ ʠ ʬʦʨʤʫʣ. 

ɿʘʜʘʥʠʷ ʜʣʷ ʩʘʤʦʧʦʜʛʦʪʦʚʢʠ 

ʇʨʦʯʠʪʘʡʪʝ ʢʦʥʩʧʝʢʪ. ʅʘʡʜʠʪʝ ʚ ʥʤy  ʠ ʚʳʫʯʠʪʝ  ʦʪʚʝʪʳ ʥʘ ʚʦʧʨʦʩʳ 

 ʂʘʢ ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʟʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ? 

ʆʪ ʢʘʢʠʭ ʚʝʣʠʯʠʥ ʟʘʚʠʩʠʪ ʫʩʢʦʨʝʥʠʝ ʩʠʣʳ ʪʷʞʝʩʪʠ ʚʙʣʠʟʠ ʧʦʚʝʨʭʥʦʩʪʠ 

ɿʝʤʣʠ? 

ʂʘʢʘʷ ʩʠʣʘ ʥʘʟʳʚʘʝʪʩʷ çʩʠʣʘ ʪʷʞʝʩʪʠè? 

ʂʘʢ ʥʘʧʨʘʚʣʝʥʘ ʩʠʣʘ ʪʷʞʝʩʪʠ? 

ʂʘʢʘʷ ʩʠʣʘ ʥʘʟʳʚʘʝʪʩʷ çʚʝʩè? 

ʂʘʢ ʥʘʧʨʘʚʣʝʥ ʚʝʩ? 

ʂ ʢʘʢʠʤ ʪʝʣʘʤ ʧʨʠʣʦʞʝʥʳ ʩʠʣʘ ʪʞ̫ʝʩʪʠ ʠ ʚʝʩ? 

ʂʘʢʦʝ ʩʦʩʪʦʷʥʠʝ ʥʘʟʳʚʘʝʪʩʷ ʩʦʩʪʦʷʥʠʝʤ ʥʝʚʝʩʦʤʦʩʪʠ?  

ʈʝʰʠʪʝ ʟʘʜʘʯʠ 

1. ʅʘʡʜʠʪʝ ʩʠʣʫ, ʩ ʢʦʪʦʨʦʡ ɿʝʤʣʷ ʧʨʠ-

ʪʷʛʠʚʘʝʪ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʩʧʫʪʥʠʢ ʤʘʩʩʦʡ 1 ʪ 

(1 ʪʦʥʥʘ = 1000 ʢʛ). ʆʨʙʠʪʘ ʩʧʫʪʥʠʢʘ ʧʨʦʭʦ-

ʜʠʪ ʚ 200 ʢʤ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ɿʝʤʣʠ.  

ʅʘʡʜʠʪʝ ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ ʥʘ 

ʚʳʩʦʪʝ 200 ʢʤ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ɿʝʤʣʠ 

(ʩʤ. ʨʠʩ. 7.6). 
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2. ʅʘʡʜʠʪʝ ʧʝʨʚʫʶ ʢʦʩʤʠʯʝʩʢʫʶ ʩʢʦʨʦʩʪʴ ʜʣʷ ʄʘʨʩʘ. ʈʘʜʠʫʩ ʄʘʨʩʘ ʨʘʚʝʥ 

3400 ʢʤ, ʤʘʩʩʘ ʄʘʨʩʘ ʨʘʚʥʘ 6,4Ŀ1023 ʢʛ. 

3. ʅʘʡʜʠʪʝ ʫʩʢʦʨʝʥʠʝ ʩʠʣʳ ʪʷʞʝʩʪʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ, 

ʨʘʚʥʦʤ ʝʸ ʨʘʜʠʫʩʫ. 

4. ʅʘʡʜʠʪʝ ʚʝʩ ʯʝʣʦʚʝʢʘ ʤʘʩʩʦʡ 80 ʢʛ ʚ ʣʠʬʪʝ, ʢʦʪʦʨʳʡ ʜʚʠʞʝʪʩʷ: ʘ) ʚʚʝʨʭ 

ʩ ʫʩʢʦʨʝʥʠʝʤ 1 ʤ/ʩ2; ʙ) ʚʚʝʨʭ  ʩ ʟʘʤʝʜʣʝʥʠʝʤ 1 ʤ/ʩ2. 

5* . ʉʘʤʦʣʪy ʣʝʪʠʪ ʩʦ ʩʢʦʨʦʩʪʴʶ 

360 ʢʤ/ʯ. ʊʨʘʝʢʪʦʨʠʷ ʧʦʣʪyʘ ʚ ʚʝʨʪʠ-

ʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥ-

ʢʝ 7.7. ʈʘʜʠʫʩ ʢʨʠʚʠʟʥʳ ʪʨʘʝʢʪʦʨʠʠ ʚ 

ʚʝʨʭʥʝʡ ʠ ʚ ʥʠʞʥʝʡ ʪʦʯʢʘʭ ʨʘʚʝʥ 1 ʢʤ. 

ʀʩʧʳʪʳʚʘʝʪ ʣʠ ʣʪyʯʠʢ ʩʦʩʪʦʷʥʠʝ ʥʝ-

ʚʝʩʦʤʦʩʪʠ ʚ ʚʝʨʭʥʝʡ ʪʦʯʢʝ ʪʨʘʝʢʪʦ-

ʨʠʠ? ɺʦ ʩʢʦʣʴʢʦ ʨʘʟ ʚʝʩ ʣʝʪʯʠʢʘ ʚ 

ʥʠʞʥʝʡ ʪʦʯʢʝ ʪʨʘʝʢʪʦʨʠʠ ʙʦʣʴʰʝ, ʯʝʤ 

ʩʠʣʘ ʪʷʞʝʩʪʠ (ʢʘʢʫʶ ʧʝʨʝʛʨʫʟʢʫ ʦʥ 

ʠʩʧʳʪʳʚʘʝʪ)? ʋʢʘʟʘʥʠʝ: ʚʩʧʦʤʥʠʪʝ 

ʤʘʪʝʨʠʘʣ Ä 4.      

 

                                             

Ä 8. ʉʠʣʘ ʫʧʨʫʛʦʩʪʠ. ɿʘʢʦʥ ɻʫʢʘ. ʉʠʣʘ ʪʨʝʥʠʷ 

1.ʉʠʣʘ ʫʧʨʫʛʦʩʪʠ. ɿʘʢʦʥ ɻʫʢʘ 

 

ʀɿʄɽʅɽʅʀɽ ʌʆʈʄʓ ʀʃʀ ʈɸɿʄɽʈɸ ʊɽʃɸ ʅɸɿʓɺɸɽʊʉʗ 

çɼɽʌʆʈʄɸʎʀʗè 

 

 

 

 

 

 

 

 

  

 

ʇʨʫʞʠʥʘ ʥʘ ʨʠʩʫʥʢʝ 8.1 ʨʘʩ-

ʪʷʥʫʪʘ. ʆʥʘ ʜʝʬʦʨʤʠʨʦʚʘʥʘ. ʇʨʫ-

ʞʠʥʘ ʠʩʧʳʪʳʚʘʝʪ ʜʝʬʦʨʤʘʮʠʶ ʨʘʩ-

ʪʷʞʝʥʠʷ. 

 

 

ʇʨʫʞʠʥʘ ʥʘ  ʨʠʩʫʥʢʝ  8.2 ʩʞʘ-

ʪʘ. ʆʥʘ ʠʩʧʳʪʳʚʘʝʪ ʜʝʬʦʨʤʘʮʠʶ 

ʩʞʘʪʠʷ. 

 
ɼʝʬʦʨʤʠʨʫʶʱʘʷ ʩʠʣʘ F

C
 

                                 

ʉʠʣʘ ʫʧʨʫʛʦʩʪʠ 
       

                                               

                        ʈʠʩ. 8.2 
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ɺ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʤ ʪʝʣʝ ʚʦʟʥʠʢʘʶʪ ʩʠʣʳ, ʢʦʪʦʨʳʝ ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʶʪ 

ʜʝʬʦʨʤʠʨʫʶʱʝʡ ʩʠʣʝ. ʕʪʠ ʩʠʣʳ ï ʨʝʟʫʣʴʪʘʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʠʢʨʦʩʢʦʧʠʯʝ-

ʩʢʠʭ ʯʘʩʪʠʮ, ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʦʷʪ ʪʝʣʘ. ʕʪʠ ʩʠʣʳ ʥʘʟʳʚʘʶʪʩʷ  ʩʠʣʘʤʠ  ʫʧʨʫʛʦ-

ʩʪʠ. ɼʝʬʦʨʤʠʨʫʶʱʘʷ ʩʠʣʘ ʠ ʩʠʣʘ ʫʧʨʫʛʦʩʪʠ  ʥʘʧʨʘʚʣʝʥʳ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ 

ʩʪʦʨʦʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʪʴʠʤ ʟʘʢʦʥʦʤ ʅʴʶʪʦʥʘ (ʩʤ. Ä 6). 

ɽʩʣʠ ʩ ʠʩʯʝʟʥʦʚʝʥʠʝʤ ʜʝʬʦʨʤʠʨʫʶʱʝʡ ʩʠʣʳ ʪʝʣʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ 

ʧʨʝʞʥʠʝ ʨʘʟʤʝʨʳ, ʜʝʬʦʨʤʘʮʠʷ ʥʘʟʳʚʘʝʪʩʷ  ʫʧʨʫʛʦʡ ʜʝʬʦʨʤʘʮʠʝʡ. ʈʝʟʠʥʦ-

ʚʳʡ ʤʷʯ ʜʝʬʦʨʤʠʨʫʝʪʩʷ ʫʧʨʫʛʦ. ʉʪʘʣʴʥʘʷ ʧʨʫʞʠʥʘ ʜʝʬʦʨʤʠʨʫʝʪʩʷ ʫʧʨʫʛʦ, ʦʥʘ 

ʫʧʨʫʛʘ.  

ɽʩʣʠ ʩ ʠʩʯʝʟʥʦʚʝʥʠʝʤ ʜʝʬʦʨʤʠʨʫʶʱʝʡ ʩʠʣʳ ʜʝʬʦʨʤʘʮʠʷ ʩʦʭʨʘʥʷʝʪ-

ʩ̫ , ʦʥʘ ʥʘʟʳʚʘʝʪʩʷ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʝʡ.  ʇʣʘʩʪʠʣʠʥ ʜʝʬʦʨʤʠʨʫʝʪʩʷ   

ʧʣʘʩʪʠʯʝʩʢʠ ï  ʦʥ ʧʣʘʩʪʠʯʝʥ. ʇʨʠ ʧʣʘʩʪʠʯʝʩʢʠʭ 

ʜʝʬʦʨʤʘʮʠʷʭ ʩʠʣʘ ʫʧʨʫʛʦʩʪʠ ʥʝ ʚʦʟʥʠʢʘʝʪ. 

ʋʧʨʫʛʘʷ  ʜʝʬʦʨʤʘʮʠʷ   ʧʦʜʯʠʥʷʝʪʩʷ 

ʟʘʢʦʥʫ  ɻʫʢʘ (ʨʠʩ. 8.3):   

kxFʋʇʈ -=  

ɺ ʵʪʦʡ ʬʦʨʤʫʣʝ   k  ï ʞʸʩʪʢʦʩʪʴ ʜʝʬʦʨʤʠʨʫʝʤʦ-

ʛʦ ʪʝʣʘ (ʢʦʵʬʬʠʮʠʝʥʪ ʫʧʨʫʛʦʩʪʠ),  x  ï ʚʝʣʠʯʠ-

ʥʘ ʜʝʬʦʨʤʘʮʠʠ (ʘʙʩʦʣʶʪʥʘʷ ʜʝʬʦʨʤʘʮʠʷ).  

ɿʘʢʦʥ ɻʫʢʘ ʯʠʪʘʝʪʩʷ ʪʘʢ:  

ɿʘʢʦʥ ɻʫʢʘ ʧʨʠʤʝʥʠʤ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʫʧʨʫʛʦʡ ʜʝʬʦʨʤʘʮʠʠ. ɼʝʬʦʨʤʘʮʠʷ 
ʷʚʣʷʝʪʩʷ ʫʧʨʫʛʦʡ ʪʦʣʴʢʦ ʧʨʠ ʤʘʣʳʭ ʟʥʘʯʝʥʠʷʭ x  (ʢʦʛʜʘ ʜʝʬʦʨʤʘʮʠʷ ʤʥʦʛʦ 
ʤʝʥʴʰʝ ʜʣʠʥʳ ʜʝʬʦʨʤʠʨʫʝʤʦʛʦ ʪʝʣʘ). ʇʨʠ ʙʦʣʴʰʠʭ ʜʝʬʦʨʤʘʮʠʷʭ ʩʠʣʘ ʫʧʨʫʛʦ-
ʩʪʠ ʧʝʨʝʩʪʘʝʪ ʙʳʪʴ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ ʚʝʣʠʯʠʥʝ ʜʝʬʦʨʤʘʮʠʠ, ʧʨʠ ʝʱ y
ʙʦʣʴʰʠʭ ʜʝʬʦʨʤʘʮʠʷʭ ʪʝʣʦ ʨʘʟʨʫʰʘʝʪʩʷ.                 

ʇʨʠʤʝʨ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ:  ɻʨʫʟ ʤʘʩʩʦʡ 2 ʢʛ ʚʟʚʝʰʠʚʘʶʪ ʥʘ ʧʨʫʞʠʥʥʳʭ 
ʚʝʩʘʭ. ʇʨʠ ʵʪʦʤ ʧʨʫʞʠʥʘ ʚʝʩʦʚ ʨʘʩʪʷʛʠʚʘʝʪʩʷ ʥʘ 3 ʩʤ. ʆʧʨʝʜʝʣʠʪʝ ʞʩyʪʢʦʩʪʴ 
ʧʨʫʞʠʥʳ. 

ɼʘʥʦ: 
m = 6 ʢʛ 
x = 3 ʩʤ = 0,03 ʤ 
g = 10 ʤ/ʩ2 

 

ʇʨʫʞʠʥʘ ʨʘʩʪʷʛʠʚʘʝʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʝʩʘ ʛʨʫʟʘ, ʚʝʩ ï 
ʜʝʬʦʨʤʠʨʫʶʱʘʷ ʩʠʣʘ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʝʩ ʨʘʚʝʥ ʩʠʣʝ ʪʷʞʝ-
ʩʪʠ: mgFP == . 

ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʜʝʬʦʨʤʠʨʫʶʱʝʡ ʩʠʣʳ ʚʦʟʥʠʢʘʝʪ ʨʘʚʥʘʷ 
ʝʡ ʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʥʘʧʨʘʚʣʝʥʥʘʷ ʩʠʣʘ ʫʧʨʫʛʦʩʪʠ (ʩʠʣʘ ʨʝ-
ʘʢʮʠʠ ʧʨʫʞʠʥʳ). ʄʦʜʫʣʴ ʩʠʣʳ ʫʧʨʫʛʦʩʪʠ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘ-

ʣʝʥ ʨʘʩʪʷʞʝʥʠʶ: kxFʋʇʈ= . ʉʣʝʜʦʚʘʪʝʣʴʥʦ, kxmg= , 

k = ? 

ʄʆɼʋʃʔ  ʉʀʃʓ  ʋʇʈʋɻʆʉʊʀ  ʇʈʗʄʆ ʇʈʆʇʆʈʎʀʆʅɸʃɽʅ   
ɸɹʉʆʃʖʊʅʆʁ  ɼɽʌʆʈʄɸʎʀʀ  ʊɽʃɸ 
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k ʅ/ʤ = 2 ʢʅ/ʤ.    

 ʆʪʚʝʪ: k =2 ʢʅ/ʤ. 

          2. ʉʠʣʘ ʪʨʝʥʠʷ 

ɹʨʫʩʦʢ ʩʢʦʣʴʟʠʪ ʚʥʠʟ ʧʦ ʥʘʢʣʦʥʥʦʡ ʧʣʦʩʢʦ-
ʩʪʠ. ɹʨʫʩʦʢ  ʪʨyʪʩʷ ʦ ʧʣʦʩʢʦʩʪʴ. ʄʝʞʜʫ ʙʨʫʩʢʦʤ ʠ 
ʧʣʦʩʢʦʩʪʴʶ ʚʦʟʥʠʢʘʝʪ ʩʠʣʘ ʪʨʝʥʠʷ ʩʢʦʣʴʞʝʥʠʷ.  
ʉʠʣʘ ʪʨʝʥʠʷ ʧʨʝʧʷʪʩʪʚʫʝʪ ʜʚʠʞʝʥʠʶ (ʨʠʩ. 8.4). 
ʉʠʣʘ  ʪʨʝʥʠʷ ʥʘʧʨʘʚʣʝʥʘ ʧʨʦʪʠʚ  ʜʚʠʞʝʥʠʷ. 

ʏʝʣʦʚʝʢ  ʧʳʪʘʝʪʩʷ ʩʜʚʠʥʫʪʴ ʪʷʞʣyʳʡ ʷʱʠʢ, ʥʦ 
ʷʱʠʢ ʦʩʪʘʝʪʩʷ ʚ ʧʦʢʦʝ. ʏʝʣʦʚʝʢ ʥʝ ʤʦʞʝʪ ʩʜʚʠ-
ʥʫʪʴ ʷʱʠʢ, ʧʦʪʦʤʫ ʯʪʦ ʥʘ ʷʱʠʢ ʜʝʡʩʪʚʫʝʪ ʩʠʣʘ 
ʪʨʝʥʠʷ ʧʦʢʦʷ. ʆʥʘ ʥʘʧʨʘʚʣʝʥʘ  ʧʨʦʪʠʚ ɺʆɿ-
ʄʆɾʅʆɻʆ ʜʚʠʞʝʥʠʷ. ʉʠʣʘ ʪʨʝʥʠʷ ʧʨʝʧʷʪʩʪʚʫ-

ʝʪ ʜʚʠʞʝʥʠʶ. 

ʏʝʣʦʚʝʢ ʧʦ-
ʩʪʘʚʠʣ ʷʱʠʢ ʥʘ ʪʝʣʝʞʢʫ. ʊʝʣʝʞʢʘ ʢʘʪʠʪʩʷ. ʅʘ 
ʝy ʢʦʣʝʩʘ ʜʝʡʩʪʚʫʝʪ ʩʠʣʘ ʪʨʝʥʠʷ  ʢʘʯʝʥʠʷ. ʆʥʘ 
ʥʘʧʨʘʚʣʝʥʘ ʧʨʦʪʠʚ ʜʚʠʞʝʥʠʷ. ʆʥʘ ʧʨʝʧʷʪ-
ʩʪʚʫʝʪ ʜʚʠʞʝʥʠʶ. ʉʠʣʘ ʪʨʝʥʠʷ ʢʘʯʝʥʠʷ ʤʝʥʴʰʝ 
ʩʠʣʳ ʪʨʝʥʠʷ ʩʢʦʣʴʞʝʥʠʷ. 

ʉʠʣʘ ʪʨʝʥʠʷ ï ʨʝʟʫʣʴʪʘʪ ʚʟʘʠʤʥʦʛʦ ʧʨʠʪʷʞʝʥʠʷ ʯʘʩʪʠʮ, ʠʟ ʢʦʪʦʨʳʭ ʩʦ-

ʩʪʦʷʪ ʪʝʣʘ. 

ɺʝʣʠʯʠʥʫ (ʤʦʜʫʣʴ) ʩʠʣʳ ʪʨʝʥʠʷ ʩʢʦʣʞɹʝʥʠʷ ʤʦʞʥʦ ʥʘʡʪʠ ʧʦ ʬʦʨʤʫʣʝ  

PFʊʈ m=  

           ɺ ʵʪʦʡ ʬʦʨʤʫʣʝ m ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ, Pï ʚʝʩ ʪʝʣʘ.  

ʇʦ ʵʪʦʡ ʞʝ ʬʦʨʤʫʣʝ ʥʘʭʦʜʠʪʩʷ ʚʝʣʠʯʠʥʘ ʩʠʣʳ ʪʨʝʥʠʷ ʧʦʢʦʷ. ʅʫʞʥʦ 

ʪʦʣʴʢʦ ʫʯʠʪʚrʘʪʴ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʧʦʢʦʷ ʙʦʣʴʰʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʥʠʷ 

ʩʢʦʣʴʞʝʥʠʷ (ʩʤ. ʪʘʙʣʠʮʫ 8.1.) 

ʊʘʙʣʠʮʘ 8.1 

ʂʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʧʦʢʦʷ ʠ ʩʢʦʣʴʞʝʥʠʷ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʄʘʪʝʨʠʘʣ ʂʦʵʬʬʠʮʠ-

ʝʥʪ ʪʨʝʥʠʷ 

ʧʦʢʦʷ 

ʂʦʵʬʬʠʮʠ-

ʝʥʪ ʪʨʝʥʠʷ 

ʩʢʦʣʴʞʝʥʠʷ 

ʄʘʪʝʨʠ-

ʘʣ 

ʂʦʵʬʬʠʮʠ-

ʝʥʪ ʪʨʝʥʠʷ 

ʧʦʢʦʷ 

ʂʦʵʬʬʠʮʠ-

ʝʥʪ ʪʨʝʥʠʷ 

ʩʢʦʣʴʞʝʥʠʷ 

ɸʚʪʦʤʦʙʠʣʴ-

ʥʘʷ ʰʠʥʘ ï 

ʩʫʭʦʡ ʘʩʬʘʣʴʪ 

1,0 0,8 ʉʪʘʣʴï

ʩʪʘʣʴ 

0,6 0,4 

ɸʚʪʦʤʦʙʠʣʴ-

ʥʘʷ ʰʠʥʘ ï 

ʤʦʢʨʳʡ  

ʘʩʬʘʣʴʪ 

0,7 0,5 ʉʪʘʣʴï 

ʣyʜ 

0,1 0,05 

ʊʈF
C

 
ʈʠʩ. 8.5 

        ʊʈF
C

                       ʊʈF
C

 

                ʈʠʩ. 8.6 

       ɡ        

    ʊʈF
C

 

 

                   ʈʠʩ. 8.4 



 

 

37 
 

ɸʚʪʦʤʦʙʠʣʴ-

ʥʘʷ ʰʠʥʘ ï 

ʣyʜ 

0,3 0,02 ʂʦʞʘʥʘʷ 

ʦʙʫʚʴï

ʣyʜ 

0,1 0,05 

ʇʨʠʤʝʨ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ:  ɸʚʪʦʤʦʙʠʣʴ ʤʘʩʩʦʡ 2,5 ʪ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʫʯʘʩʪʢʝ ʜʦʨʦʛʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʢʦʣʴʞʝʥʠʷ ʟʘʙʣʦʢʠʨʦʚʘʥʥʳʭ ʢʦ-

ʣyʩ ʧʦ ʘʩʬʘʣʴʪʫ. ʂʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʩʢʦʣʴʞʝʥʠʷ ʤʝʞʜʫ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʰʠ-

ʥʦʡ ʠ ʩʫʭʠʤ ʘʩʬʘʣʴʪʦʤ ʨʘʚʝʥ 0,8. ʅʘʡʜʠʪʝ ʩʠʣʫ ʪʨʝʥʠʷ ʤʝʞʜʫ ʢʦʣʩyʘʤʠ ʘʚʪʦ-

ʤʦʙʠʣʷ ʠ ʘʩʬʘʣʴʪʦʤ. 

 

ɼʘʥʦ: 

m= 2,5 ʪ = 2500 ʢʛ 

m= 0,8 

g  = 10 ʤ/ʩ2 

 

ʉʠʣʘ ʪʨʝʥʠʷ ʩʢʦʣʴʞʝʥʠʷ ʨʘʚʥʘ  ʊʈF Pm= . ʊ.ʢ. 

ʘʚʪʦʤʦʙʠʣʴ ʥʘʭʦʜʠʪʩʷ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʝʛʦ ʚʝʩ ʨʘʚʝʥ ʩʠʣʝ ʪʷʞʝʩʪʠ mgP= .  ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʩʠʣʘ ʪʨʝʥʠʷ ʩʢʦʣʴʞʝʥʠʷ ʨʘʚʥʘ gmFʊʈ m= = 0,8Ț2500Ț10 =  

= 20000 ʅ = 20 ʢʅ. 

ʆʪʚʝʪ: ʊʈF  = 20 ʢʅ. ʊʈF  = ? 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʧʘʨʘʛʨʘʬʘ ʩʪʫʜʝʥʪʳ ʜʦʣʞʥʳ: 

ʟʥʘʪʴ ʧʦʥʷʪʠʷ: ʜʝʬʦʨʤʘʮʠʷ, ʫʧʨʫʛʘʷ ʜʝʬʦʨʤʘʮʠʷ, ʧʣʘʩʪʠʯʝʩʢʘʷ ʜʝʬʦʨʤʘʮʠʷ, 

ʞyʩʪʢʦʩʪʴ (ʢʦʵʬʬʠʮʠʝʥʪ ʫʧʨʫʛʦʩʪʠ); ʩʠʣʘ ʪʨʝʥʠʷ ʩʢʦʣʴʞʝʥʠʷ, ʩʠʣʘ ʪʨʝʥʠʷ ʧʦ-

ʢʦʷ, ʩʠʣʘ ʪʨʝʥʠʷ ʢʘʯʝʥʠʷ, ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ; ʟʥʘʪʴ ʬʦʨʤʫʣʫ ʠ ʩʣʦʚʝʩʥʫʶ 

ʬʦʨʤʫʣʠʨʦʚʢʫ ʟʘʢʦʥʘ ɻʫʢʘ, ʬʦʨʤʫʣʫ ʜʣʷ ʨʘʩʯʪyʘ ʩʠʣʳ ʪʨʝʥʠʷ; ʫʤʝʪʴ ʨʝʰʘʪʴ 

ʧʨʦʩʪʳʝ ʨʘʩʯʪyʥʳʝ ʟʘʜʘʯʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʟʫʯʝʥʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ ʠ ʬʦʨʤʫʣ. 

ɿʘʜʘʥʠʷ ʜʣʷ ʩʘʤʦʧʦʜʛʦʪʦʚʢʠ 

ʇʨʦʯʠʪʘʡʪʝ ʢʦʥʩʧʝʢʪ. ʅʘʡʜʠʪʝ ʚ ʥʝʤ  ʠ ʚʳʫʯʠʪʝ  ʦʪʚʝʪʳ ʥʘ ʚʦʧʨʦʩʳ 

 ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʜʝʬʦʨʤʘʮʠʝʡ? 

 ʂʘʢʠʝ ʜʝʬʦʨʤʘʮʠʠ ʥʘʟʳʚʘʶʪʩʷ ʫʧʨʫʛʠʤʠ? ʇʨʠʚʝʜʠʪʝ ʧʨʠʤʝʨʳ ʫʧʨʫʛʠʭ 

ʜʝʬʦʨʤʘʮʠʡ. 

ʂʘʢʠʝ ʜʝʬʦʨʤʘʮʠʠ ʥʘʟʳʚʘʶʪʩʷ ʧʣʘʩʪʠʯʝʩʢʠʤʠ? ʇʨʠʚʝʜʠʪʝ ʧʨʠʤʝʨʳ ʧʣʘ-

ʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ. 

ɿʘʧʠʰʠʪʝ ʠ ʩʬʦʨʤʫʣʠʨʫʡʪʝ ʟʘʢʦʥ ɻʫʢʘ. 

ɼʣʷ ʢʘʢʠʭ ʜʝʬʦʨʤʘʮʠʡ ʟʘʢʦʥ ɻʫʢʘ ʅɽʩʧʨʘʚʝʜʣʠʚ? 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʘʢʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʷʚʣʝʥʠʷ ʚʦʟʥʠʢʘʝʪ ʩʠʣʘ ʫʧʨʫʛʦʩʪʠ? 

ʂʘʢʠʝ ʚʠʜʳ ʪʨʝʥʠʷ ʩʫʱʝʩʪʚʫʶʪ? 

ʂʘʢ ʥʘʧʨʘʚʣʝʥʘ ʩʠʣʘ ʪʨʝʥʠʷ? 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʘʢʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʷʚʣʝʥʠʷ ʚʦʟʥʠʢʘʝʪ ʩʠʣʘ ʪʨʝʥʠʷ? 

ʇʦ ʢʘʢʦʡ ʬʦʨʤʫʣʝ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʚʝʣʠʯʠʥʘ ʩʠʣʳ ʪʨʝʥʠʷ?  

ʂʘʢ ʨʘʟʣʠʯʘʶʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʳ ʪʨʝʥʠʷ ʧʦʢʦʷ ʠ ʩʢʦʣʴʞʝʥʠʷ? 
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ʈʝʰʠʪʝ ʟʘʜʘʯʠ 

1.ɺʳʧʦʣʥʷʝʪʩʷ ʣʠ ʟʘʢʦʥ ɻʫʢʘ ʚ ʦʙʣʘʩʪʠ ɸɺ ʛʨʘ-

ʬʠʢʘ  ʥʘ ʨʠʩ. 8.7? 

2. ʅʘʡʜʠʪʝ ʫʜʣʠʥʝʥʠʝ (ʘʙʩʦʣʶʪʥʫʶ ʜʝʬʦʨʤʘ-

ʮʠʶ) ʧʨʫʞʠʥʳ ʞʩyʪʢʦʩʪʴʶ 0,5 ʢʅ/ʤ, ʝʩʣʠ ʥʘ ʥʝ yʜʝʡ-

ʩʪʚʫʝʪ ʩʠʣʘ  25 ʅ. 

3. ʂʘʢʫʶ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʩʠʣʫ ʥʫʞʥʦ ʧʨʠʣʦ-

ʞʠʪʴ ʢ ʩʪʘʣʴʥʦʤʫ ʙʨʫʩʢʫ ʤʘʩʩʦʡ 1 ʢʛ, ʯʪʦʙʳ ʜʚʠʛʘʪʴ 

ʝʛʦ ʩ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʩʪʘʣʥɹʦʡ ʧʣʠʪʝ?  ʅʫʞʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʪʨʝʥʠʷ ʥʘʡʜʠʪʝ ʚ ʪʘʙʣʠʮʝ 8.1. 

4*. ɸʚʪʦʤʦʙʠʣʴ ʤʘʩʩʦʡ 2,5 ʪ  ʜʚʠʛʘʣʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 72 ʢʤ/ʯ ʠ ʦʩʪʘʥʦʚʠʣ-

ʩʷ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʫʯʘʩʪʢʝ ʜʦʨʦʛʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʢʦʣʴʞʝʥʠʷ ʟʘʙʣʦʢʠʨʦʚʘʥ-

ʥʳʭ ʢʦʣʩy ʧʦ ʤʦʢʨʦʤʫ ʘʩʬʘʣʴʪʫ. ʅʘʡʜʠʪʝ ʨʘʩʩʪʦʷʥʠʝ, ʥʘ ʢʦʪʦʨʦʤ ʦʩʪʘʥʦʚʠʣʩʷ 

ʘʚʪʦʤʦʙʠʣʴ (ʪʦʨʤʦʟʥʦʡ ʧʫʪʴ), ʠ ʪʦʨʤʦʟʷʱʫʶ ʩʠʣʫ.  

ʋʢʘʟʘʥʠʝ: ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʬʦʨʤʫʣ ʵʪʦʛʦ ʧʘʨʘʛʨʘʬʘ ʥʝʜʦʩʪʘ-

ʪʦʯʥʦ.  ʆʙʨʘʪʠʪʝʩʴ ʢ ÄÄ 2 ʠ 6. ʅʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʨʘʩʯʪyʘ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʪʨʝʥʠʷ ʥʘʡʜʠʪʝ ʚ ʪʘʙʣʠʮʝ 8.1.  

 

 

 

 

Ä 9. ʄʦʤʝʥʪ ʩʠʣʳ. ʋʩʣʦʚʠʝ ʨʘʚʥʦʚʝʩʠʷ ʪʝʣʘ ʩ ʟʘʢʨʝʧʣʸʥʥʦʡ 
 ʦʩʴʶ ʚʨʘʱʝʥʠʷ 

1. ʄʦʤʝʥʪ ʩʠʣʳ 

ʈʘʩʩʤʦʪʨʠʤ ʪʝʣʦ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ 
ʧʦʚʦʨʘʯʠʚʘʪʴʩʷ ʚʦʢʨʫʛ ʦʩʠ. ɺʳʚʝʩʪʠ ʪʝ-
ʣʦ ʠʟ ʧʦʣʦʞʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ï ʟʥʘʯʠʪ ʟʘ-
ʩʪʘʚʠʪʴ ʝʛʦ ʧʦʚʦʨʘʯʠʚʘʪʴʩʷ ʥʘ ʦʩʠ.  ɼʣʷ 
ʵʪʦʛʦ ʥʘ ʪʝʣʦ ʥʫʞʥʦ ʧʦʜʝʡʩʪʚʦʚʘʪʴ ʩʠ-
ʣʦʡ. ɺʨʘʱʘʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʩʠʣʳ ʟʘʚʠ-
ʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʝʸ  ʚʝʣʠʯʠʥʳ, ʥʦ ʠ ʦʪ 
ʪʦʯʢʠ ʧʨʠʣʦʞʝʥʠʷ ʠ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ. ʇʦ-
ʩʤʦʪʨʠʪʝ ʥʘ ʨʠʩʫʥʦʢ 9.1: 

ï ʯʝʤ ʤʝʥʴʰʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʦʩʠ 
ʚʨʘʱʝʥʠʷ ʜʦ ʣʠʥʠʠ, ʧʦ ʢʦʪʦʨʦʡ ʥʘʧʨʘʚ-
ʣʝʥʘ ʩʠʣʘ, ʪʝʤ ʪʨʫʜʥʝʝ ʧʦʚʝʨʥʫʪʴ ʜʚʝʨʴ; 

ï ʝʩʣʠ ʣʠʥʠʷ ʜʝʡʩʪʚʠʷ ʩʠʣʳ ʧʨʦʭʦ-
ʜʠʪ ʯʝʨʝʟ ʦʩʴ ʚʨʘʱʝʥʠʷ, ʧʦʚʝʨʥʫʪʴ ʜʚʝʨʴ 
ʥʝʚʦʟʤʦʞʥʦ.  

 

 

 

 

 

 

 

 

 

 

 

 

                 ʈʠʩ. 9.1  

ʂʈɸʊʏɸʁʐɽɽ ʈɸʉʉʊʆʗʅʀɽ ʆʊ ʆʉʀ ɺʈɸʑɽʅʀʗ ʊɽʃɸ ɼʆ ʃʀʅʀʀ 

Fʋʇʈ 
                   B 

 

              A       

 

 

 

 

0                            x 
            ʈʠʩ. 8.7          
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ɼɽʁʉʊɺʀʗ ʉʀʃʓ ʅɸɿʓɺɸɽʊʉʗ ʇʃɽʏʆʄ ʉʀʃʓ 

ʅʘ ʨʠʩʫʥʢʝ 9.2 ʧʣʝʯʦ ʩʠʣʳ  ï ʨʘʩ-

ʩʪʦʷʥʠʝ ɸʆ.  ʇʣʝʯʦ ʩʠʣʳ ʚ ʬʦʨʤʫʣʘʭ  

ʦʙʦʟʥʘʯʘʝʪʩʷ ʙʫʢʚʦʡ   l . 

ʄʦʤʝʥʪ ʩʠʣʳ ʦʙʦʟʥʘʯʘʝʪʩʷ  ʙʫʢʚʦʡ M . 

                        ʈʠʩ. 9.2     

 

 ɽʩʣʠ ʩʠʣʘ ʩʪʨʝʤʠʪʩʷ ʧʦʚʝʨʥʫʪʴ ʪʝʣʦ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ, ʝ yʤʦʤʝʥʪ ʩʯʠ-

ʪʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʳʤ; ʝʩʣʠ ʩʠʣʘ ʩʪʨʝʤʠʪʩʷ ʧʦʚʝʨʥʫʪʴ ʪʝʣʦ ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ 

ʩʪʨʝʣʢʠ, ʝ yʤʦʤʝʥʪ ʩʯʠʪʘʶʪ ʦʪʨʠʮʘʪʝʣʴʥʳʤ (ʨʠʩ. 9.3). 

 

 

 

 

 

 

 

 

ɿʘʜʘʥʠʝ: ʅʘ ʨʠʩʫʥʢʝ 9.4 ʠʟʦʙʨʘʞʥy ʨʘʙʦʯʠʡ, ʧʦʜʥʠʤʘʶʱʠʡ ʛʨʫʟ ʩ ʧʦʤʦ-

ʱʴʶ ʨʳʯʘʛʘ. ʈʘʩʩʤʦʪʨʠʪʝ ʨʠʩʫʥʦʢ ʠ ʧʦʢʘʞʠʪʝ ʥʘ ʥʤy ʦʩʠ ʚʨʘʱʝʥʠʷ ʨʳʯʘʛʦʚ 

ʠ ʧʣʝʯʠ ʚʩʝʭ ʩʠʣ. ʆʧʨʝʜʝʣʠʪʝ ʟʥʘʢʠ ʤʦʤʝʥʪʦʚ ʩʠʣ.  

 

 

  

 

 

 

 

 

 

 

 

 

 

 

2. ʋʩʣʦʚʠʝ ʨʘʚʥʦʚʝʩʠʷ ʪʝʣ ʩ ʟʘʢʨʝʧʣʸʥʥʦʡ ʦʩʴʶ ʚʨʘʱʝʥʠʷ 

ʇʈʆʀɿɺɽɼɽʅʀɽ ʉʀʃʓ ʅɸ ɽɽ 

ʇʃɽʏʆ ʅɸɿʓɺɸɽʊʉʗ 

ʄʆʄɽʅʊʆʄ ʉʀʃʓ 

FlM =  

 

1F
C

 

1F
C

 

1)                                                    2) 

2F
C

 

2F
C

 
ʈʠʩ. 9.4 

 

                                                                                                      F
C

   

                                  F
C

  

                          +                    -    
       M > 0                               M < 0                 ʈʠʩ. 9.3 
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ɿʘʜʘʥʠʝ: ʧʨʦʜʝʣʘʡʪʝ  ʦʧʳʪ  ʩ ʨʳʯʘʛʦʤ ʠ ʥʘʙʦʨʦʤ ʛʨʫʟʦʚ ʠ ʟʘʧʦʣʥʠʪʝ  

ʪʘʙʣʠʮʫ: 

ˉ  ̄            ʃʝʚʦʝ ʧʣʝʯʦ ʨʳʯʘʛʘ ʇʨʘʚʦʝ ʧʣʝʯʦ ʨʳʯʘʛʘ 

ʄʘʩʩʘ 

ʛʨʫʟʘ, 

ʢʛ 

ʉʠʣʘ 

ʪʷʞʝʩʪʠ 

ʛʨʫʟʘ, 

ʅ 

ɼʣʠʥʘ 

ʧʣʝʯʘ, 

ʤ 

ʄʦʤʝʥʪ 

ʩʠʣʳ, 

ʅʤ 

ʄʘʩʩʘ 

ʛʨʫʟʘ, 

ʢʛ 

ʉʠʣʘ 

ʪʷʞʝʩʪʠ 

ʛʨʫʟʘ, 

ʅ 

ɼʣʠʥʘ 

ʧʣʝʯʘ, 

ʤ 

ʄʦʤʝʥʪ 

ʩʠʣʳ, 

ʅʤ 

1         

2         

ʉʣʦʞʠʪʝ ʤʦʤʝʥʪʳ ʚʩʝʭ ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʨʳʯʘʛ, ʩ ʫʯʪyʦʤ ʠʭ ʟʥʘʢʦʚ 

(ç+è ʠʣʠ çïè). ʉʜʝʣʘʡʪʝ ʚʳʚʦʜ: ʯʝʤʫ ʨʘʚʥʘ ʩʫʤʤʘ ʤʦʤʝʥʪʦʚ ʩʠʣ, ʜʝʡʩʪʚʫʶɦ ʠʭ 

ʥʘ ʨʳʯʘʛ, ʪ.ʝ. ʥʘ ʪʝʣʦ ʩ ʟʘʢʨʝʧʣʥyʥʦʡ ʦʩʴʶ ʚʨʘʱʝʥʠʷ, ʢʦʛʜʘ ʦʥ ʥʘʭʦʜʠʪʩʷ ʚ 

ʨʘʚʥʦʚʝʩʠʠ? 

ʊɽʃʆ  ʉ  ɿɸʂʈɽʇʃɪʅʅʆʁ   ʆʉʔʖ  ɺʈɸʑɽʅʀʗ  ʅɸʍʆɼʀʊʉʗ  ɺ  

ʈɸɺʅʆɺɽʉʀʀ,  ɽʉʃʀ  ʉʋʄʄɸ  ʄʆʄɽʅʊʆɺ  ɺʉɽʍ   

ʇʈʀʃʆɾɽʅʅʓʍ  ʂ  ʊɽʃʋ  ʉʀʃ ʈɸɺʅɸ  ʅʋʃʖ: 0...321 =+++ MMM  

   ʕʪʦ ʫʩʣʦʚʠʝ ʨʘʚʥʦʚʝʩʠʷ ʪʝʣʘ ʩ ʟʘʢʨʝʧʣʸʥʥʦʡ ʦʩʴʶ ʚʨʘʱʝʥʠʷ (ʧʨʘʚʠʣʦ ʤʦ-

ʤʝʥʪʦʚ).  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʧʘʨʘʛʨʘʬʘ ʩʪʫʜʝʥʪʳ ʜʦʣʞʥʳ: 

ʟʥʘʪʴ, ʯʪʦ ʥʘʟʳʚʘʝʪʩʷ ʦʩʴʶ ʚʨʘʱʝʥʠʷ, ʧʣʝʯʦʤ ʩʠʣʳ, ʤʦʤʝʥʪʦʤ ʩʠʣʳ; ʟʥʘʪʴ, ʢʘʢ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʟʥʘʢʠ ʤʦʤʝʥʪʦʚ ʩʠʣ; ʟʥʘʪʴ ʫʩʣʦʚʠʝ ʨʘʚʥʦʚʝʩʠʷ ʪʝʣʘ, ʠʤʝʶʱʝʛʦ 

ʦʩʴ ʚʨʘʱʝʥʠʷ (ʧʨʘʚʠʣʦ ʤʦʤʝʥʪʦʚ); ʫʤʝʪʴ ʠʩʩʣʝʜʦʚʘʪʴ ʫʩʣʦʚʠʷ ʨʘʚʥʦʚʝʩʠʷ ʪʝʣʘ, 

ʠʤʝʶʱʝʛʦ ʦʩʴ ʚʨʘʱʝʥʠʷ, ʨʝʰʘʪʴ ʧʨʦʩʪʝʡʰʠʝ ʟʘʜʘʯʠ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʧʨʘʚʠʣʘ 

ʤʦʤʝʥʪʦʚ. 

ɿʘʜʘʥʠʷ ʜʣʷ ʩʘʤʦʧʦʜʛʦʪʦʚʢʠ 

ʇʨʦʯʠʪʘʡʪʝ ʢʦʥʩʧʝʢʪ. ʅʘʡʜʠʪʝ ʚ ʥʤy ʠ ʚʳʫʯʠʪʝ ʦʪʚʝʪʳ ʥʘ ʚʦʧʨʦʩʳ 

ʆʪ ʯʝʛʦ ʟʘʚʠʩʠʪ ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʩʠʣʳ? 

ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʧʣʝʯʦʤ ʩʠʣʳ? 

ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʤʦʤʝʥʪʦʤ ʩʠʣʳ? 

ʂʘʢ ʟʘʧʠʩʳʚʘʝʪʩʷ ʠ ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʫʩʣʦʚʠʝ ʨʘʚʥʦʚʝʩʠʷ ʪʝʣʘ, ʠʤʝʶʱʝʛʦ 

ʦʩʴ ʚʨʘʱʝʥʠʷ? 

ʈʝʰʠʪʝ ʟʘʜʘʯʠ 

 

1.  ʅʘ ʢʘʢʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʦʩʠ ʚʨʘʱʝʥʠʷ ʥʫʞʥʦ 

ʧʦʜʚʝʩʠʪʴ ʢ ʨʳʯʘʛʫ  ʛʨʫʟ 4 ʅ, ʯʪʦʙʳ ʨʳʯʘʛ ʥʘʭʦʜʠʣʩʷ ʚ 

ʨʘʚʥʦʚʝʩʠʠ (ʨʠʩ. 9.5)? ʆʜʥʦ ʜʝʣʝʥʠʝ ʣʠʥʝʡʢʠ ʨʳʯʘʛʘ 

ʨʘʚʥʦ 10 ʩʤ. 

                         l2 - ? 

 

 

 1ʅ 

                       4 ʅ 

 

 1ʅ ʈʠʩ. 9.5 



 

 

41 
 

 

 

 

2. ʅʘ ʨʠʩʫʥʢʝ ʠʟʦʙʨʘʞʸʥ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴ-

ʥʳʡ ʢʣʘʧʘʥ ʢʦʪʣʘ ʩ ʚʦʜʷʥʳʤ ʧʘʨʦʤ. ʇʘʨ ʜʘ-

ʚʠʪ ʥʘ ʢʣʘʧʘʥ ʩʠʣʦʡ F = 360 ʅ. ʂʘʢʦʡ ʛʨʫʟ m 

ʥʘʜʦ ʧʦʜʚʝʩʠʪʴ ʥʘ ʨʳʯʘʛ, ʯʪʦʙʳ ʦʥ ʫʨʘʚʥʦʚʝʩʠʣ 

ʜʘʚʣʝʥʠʝ ʧʘʨʘ? ɺʝʩ ʢʣʘʧʘʥʘ ʠ ʨʳʯʘʛʘ ʥʝ ʫʯʠʪʳ-

ʚʘʡʪʝ. ʅʝʦʙʭʦʜʠʤʳʝ ʨʘʟʤʝʨʳ ʫʢʘʟʘʥʳ ʥʘ ʨʠ-

ʩʫʥʢʝ 9.6. 

 

3. ʅʘ ʨʠʩʫʥʢʝ 9.7 ʠʟʦʙʨʘʞʥy ʤʝʭʘʥʠʟʤ, ʢʦʪʦʨʳʡ ʥʘʟʳʚʘʝʪʩʷ ʧʦʜʚʠʞʥʳʤ 

ʙʣʦʢʦʤ. ʅʘ ʙʣʦʢʝ ʧʦʜʚʝʰʝʥ ʛʨʫʟ ʤʘʩʩʦʡ 200 ʢʛ. ʉ ʢʘʢʦʡ ʩʠʣʦʡ 

ʥʫʞʥʦ ʪʷʥʫʪʴ ʚʚʝʨʭ ʢʦʥʝʮ ʚʝʨʝʚʢʠ ɸ, ʯʪʦʙʳ ʫʜʝʨʞʠʚʘʪʴ ʛʨʫʟ ʚ 

ʨʘʚʥʦʚʝʩʠʠ? 

ʋʢʘʟʘʥʠʝ: ʧʨʝʜʩʪʘʚʴʪʝ, ʯʪʦ ʧʦʜʚʠʞʥʳʡ ʙʣʦʢ ï ʨʳʯʘʛ ʩ ʦʩʴʶ 

ʚʨʘʱʝʥʠʷ ʚ ʪʦʯʢʝ ʆ. 

       

 

4* . ʊʨʫʙʘ ʤʘʩʩʦʡ 100 ʢʛ ʣʝʞʠʪ ʥʘ ʜʚʫʭ ʦʧʦʨʘʭ (ʨʠʩ.9.8). 

ɼʣʠʥʘ ʪʨʫʙʳ 6 ʤ. ʆʜʥʘ ʦʧʦʨʘ ʨʘʩʧʦʣʦʞʝʥʘ ʫ 

ʢʦʥʮʘ ʪʨʫʙʳ, ʜʨʫʛʘʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1 ʤ ʦʪ 

ʚʪʦʨʦʛʦ ʢʦʥʮʘ ʪʨʫʙʳ. ʆʧʨʝʜʝʣʠʪʝ ʩʠʣʳ ʨʝ-

ʘʢʮʠʠ ʦʧʦʨ. 

                                                                                                      ʈʠʩ. 9.8 
 

 

 

ʊɽʄɸ ˉ 3. ɿɸʂʆʅʓ ʉʆʍʈɸʅɽʅʀʗ ɺ ʄɽʍɸʅʀʂɽ 

Ä 10. ʀʤʧʫʣʴʩ. ɿʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʠʤʧʫʣʴʩʘ. ʈʝʘʢʪʠʚʥʦʝ ʜʚʠʞʝʥʠʝ 

1. ʀʤʧʫʣʴʩ 

 

ɺʩʧʦʤʥʠʪʝ  ʬʦʨʤʫʣʫ, ʢʦʪʦʨʦʡ ʚʳʨʘʞʘʝʪʩʷ 2-ʡ ʟʘʢʦʥ ʅʴʶʪʦʥʘ (ʩʤ. Ä 6).  

ɺʩʧʦʤʥʠʪʝ,  ʯʪʦ ʥʘʟʳʚʘʝʪʩʷ ʫʩʢʦʨʝʥʠʝʤ (ʩʤ. Ä 2) ʠ ʢʘʢʦʡ ʬʦʨʤʫʣʦʡ ʦʥʦ ʚʳʨʘ-

ʞʘʝʪʩʷ. ʆʙʲʝʜʠʥʠʪʝ ʵʪʠ ʜʚʝ ʬʦʨʤʫʣʳ ʠ ʧʨʝʦʙʨʘʟʫʡʪʝ ʧʦʣʫʯʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʢ 

ʚʠʜʫ: 

                                                                                                                               

 

 

ɺʳʨʘʞʝʥʠʝ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʬʦʨʤʫʣʳ tF DÖ  ʥʘʟʳʚʘʝʪʩʷ çʠʤʧʫʣʴʩ ʩʠʣʳè. 

ʀʤʧʫʣʴʩ ʩʠʣʳ ï ʵʪʦ ʧʨʦʠʟʚʝʜʝʥʠʝ ʩʠʣʳ F ʥʘ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ȹt, ʚ 

ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʦʥʘ ʜʝʡʩʪʚʫʝʪ. 

21
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ɺʳʨʘʞʝʥʠʝ um  ʥʘʟʳʚʘʝʪʩʷ  çʠʤʧʫʣʴʩ ʪʝʣʘè. ʀʤʧʫʣʴʩ ʪʝʣʘ ï ʵʪʦ ʧʨʦ-

ʠʟʚʝʜʝʥʠʝ ʤʘʩʩ  rʪʝʣʘ m ʥʘ ʩʢʦʨʦʩʪʴ ʝʛʦ ʜʚʠʞʝʥʠʷ u. ɽʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ 

ʠʤʧʫʣʴʩʘ ï 1 ʢʛĿʤ/ʩ. 

ʌʦʨʤʫʣʘ ʯʠʪʘʝʪʩʷ ʪʘʢ: ʠʟʤʝʥʝʥʠʝ  ʠʤʧʫʣʴʩʘ  ʪʝʣʘ  ʨʘʚʥʦ  ʠʤʧʫʣʴʩʫ  

ʩʠʣʳ,  ʧʦʜ  ʜʝʡʩʪʚʠʝʤ  ʢʦʪʦʨʦʡ  ʠʟʤʝʥʷʣʘʩʴ  ʩʢʦʨʦʩʪʴ  ʜʚʠʞʝʥʠʷ  ʪʝʣʘ. 

 ʉʠʣʘ  ʠ ʩʢʦʨʦʩʪʴ ï ʚʝʢʪʦʨʥʳʝ ʚʝʣʠʯʠʥʳ;  ʠʤʧʫʣʴʩ   ʩʠʣʳ  ʠ  ʠʤʧʫʣʴʩ  

ʪʝʣʘ ï ʪʦʞʝ ʚʝʢʪʦʨʥʳʝ ʚʝʣʠʯʠʥʳ.  ʉ ʫʯʝʪʦʤ ʵʪʦʛʦ ʧʦʣʫʯʝʥʥʫʶ ʬʦʨʤʫʣʫ ʟʘ-

ʧʠʩʳʚʘʶʪ ʪʘʢ:  
12
uu
CCC

mmtF -=DÖ . 

ʀʤʧʫʣʴʩ ʩʠʣʳ ʠ ʠʤʧʫʣʴʩ ʪʝʣʘ ʦʙʦʟʥʘʯʘʶʪ ʙʫʢʚʦʡp : u
CCCC

mptFp =DÖ= , . 

2.ɿʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʠʤʧʫʣʴʩʘ 

ʇʨʝʜʩʪʘʚʴʪʝ ʩʝʙʝ, ʯʪʦ ʬʠʟʠʯʝʩʢʦʝ ʪʝʣʦ ʥʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʜʨʫʛʠʤʠ ʪʝʣʘʤʠ, ʪ.ʝ. ʥʘ ʥʝʛʦ 

ʥʝ ʜʝʡʩʪʚʫʶʪ ʚʥʝʰʥʠʝ ʩʠʣʳ. ɺʥʫʪʨʠ ʪʝʣʘ ʩʠʣʳ 

ʜʝʡʩʪʚʫʶʪ ï ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʤʠʢʨʦʩʢʦʧʠʯʝ-

ʩʢʠʝ ʯʘʩʪʠʮʳ, ʠʟ ʢʦʪʦʨʳʭ ʦʥʦ ʩʦʩʪʦʠʪ. ɽʩʣʠ ʥʘ 

ʪʝʣʦ ʥʝ ʜʝʡʩʪʚʫʶʪ ʚʥʝʰʥʠʝ ʩʠʣʳ,  ʝʛʦ ʠʤʧʫʣʴʩ 

ʥʝ ʠʟʤʝʥʷʝʪʩʷ (ʪ.ʝ. ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ). 

ʕʪʦ ʫʪʚʝʨʞʜʝʥʠʝ ʚʝʨʥʦ ʠ ʪʦʛʜʘ, ʢʦʛʜʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ  ʩʠʩʪʝʤʘ ʪʝʣ ï ʪʦ 

ʝʩʪʴ, ʥʝʩʢʦʣʴʢʦ ʪʝʣ, ʢʦʪʦʨʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ɽʩʣʠ  ʪʝʣʘ  

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ  ʜʨʫʛ  ʩ ʜʨʫʛʦʤ,  ʥʦ  ʥʝ  ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ  ʜʨʫʛʠʤʠ  ʪʝʣʘ-

ʤʠ,  ʩʠʩʪʝʤʘ  ʪʝʣ ʥʘʟʳʚʘʝʪʩʷ ʟʘʤʢʥʫʪʦʡ. ʇʨʠʤʝʨ ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʳ ï ʙʠʣʣʠ-

ʘʨʜʥʳʝ ʰʘʨʳ (ʨʠʩ. 10.1):  ʩʠʣʳ ʪʷʞʝʩʪʠ ʠ ʩʠʣʳ ʨʝʘʢʮʠʠ ʦʧʦʨʳ ʢʦʤʧʝʥʩʠʨʫʶʪ 

(ʚʟʘʠʤʥʦ ʫʥʠʯʪʦʞʘʶʪ)  ʜʨʫʛ ʜʨʫʛʘ. ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʠʭ ʥʝʪ. ʐʘʨʳ 

ʠʩʧrʪʳʚʘʶʪ ʪʨʝʥʠʝ ʦ ʩʪʦʣ, ʥʦ ʵʪʦ ʪʨʝʥʠʝ ʢʘʯʝʥʠʷ. ʆʥʦ ʦʯʝʥʴ ʤʘʣʦ, ʠ ʧʦʵʪʦʤʫ ʠʤ 

ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ (ʝʛʦ ʤʦʞʥʦ ʥʝ ʫʯʠʪʳʚʘʪʴ, ʩ ʥʠʤ ʤʦʞʥʦ ʥʝ ʩʯʠʪʘʪʴʩʷ). ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʥʘ ʰʘʨʳ ʥʝ ʜʝʡʩʪʚʫʶʪ ʚʥʝʰʥʠʝ ʩʠʣʳ,  ʰʘʨʳ ʧʨʠ 

ʩʪʦʣʢʥʦʚʝʥʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ  ʪʦʣʴʢʦ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ï ʩʠʩʪʝʤʘ ʰʘʨʦʚ ʟʘʤʢʥʫʪʘ.  

ɿʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ  ʠʤʧʫʣʴʩʘ ʜʣʷ ʩʠʩʪʝʤʳ ʪʝʣ: ʀʄʇʋʃʔʉ ɿɸʄʂʅʋ-

ʊʆʁ ʉʀʉʊɽʄʓ ʊɽʃ ï ʇʆʉʊʆʗʅʅɸʗ ɺɽʃʀʏʀʅɸ: 

......
332211332211
+¡¡¡+¡¡+¡=+++ uuuuuu
CCCCCC
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ʈʠʩ. 10.2. ʎʝʥʪʨʘʣʴʥʳʡ ʫʜʘʨ  (ʣʦʙʦʚʦʡ ʫʜʘʨ) ʜʚʫʭ ʙʠʣʣʠʘʨʜʥʳʭ ʰʘʨʦʚ 

ʈʠʩ. 10.3. ʅʝʮʝʥʪʨʘʣʴʥʳʡ ʫʜʘʨ ʜʚʫʭ ʙʠʣʣʠʘʨʜʥʳʭ ʰʘʨʦʚ 

 

 

ʈʠʩ. 10.4. ʌʠʛʫʨʠʩʪʳ ʥʘ ʣʴʜʫ 

 

  

ʈʠʩ. 10.5. ʈʘʟʨʳʚ ʩʥʘʨʷʜʘ                          ʈʠʩ. 10.6. ʉʮʝʧʢʘ ʚʘʛʦʥʦʚ 

         ʥʘ ʦʩʢʦʣʢʠ 

 
 

                                                                              

 

 

   

 

           






























































































































































































































































































































































