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ʂʦʨʥʝʝʚʘ ʊ.ʇ. 

 ʉʙʦʨʥʠʢ ʟʘʜʘʯ ʧʦ ʬʠʟʠʢʝ.  

 ʏʘʩʪʴ I. ʄʝʭʘʥʠʢʘ (1). 
ʂʠʥʝʤʘʪʠʢʘ. ɼʠʥʘʤʠʢʘ. 

 
ʀʟʜʘʥʠʝ ʪʨʝʪʴʝ, ʠʩʧʨʘʚʣʝʥʥʦʝ ʠ ʜʦʧʦʣʥʝʥʥʦʝ. 

ʐʢʦʣʘ ʠʤ. ɸ.ʅ. ʂʦʣʤʦʛʦʨʦʚʘ, 2011. ï 38 ʩ. 

 

 

 
ʅʘʩʪʦʷʱʠʡ ʩʙʦʨʥʠʢ ʩʦʩʪʘʚʣʝʥ ʥʘ ʦʩʥʦʚʝ ʟʘʜʘʯ, ʠʟʚʝʩʪʥʳʭ 

ʢʘʢ çʢʣʘʩʩʠʯʝʩʢʠʝè, ʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʣʝʪ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʩʝʤʠʥʘʨʩʢʠʭ ʟʘʥʷʪʠʡ ʚ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʰʢʦʣʝ ʧʨʠ ʄʦʩʢʦʚʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʠʤʝʥʠ 

ʄ.ɺ.ʃʦʤʦʥʦʩʦʚʘ (ʥʳʥʝ ʉʋʅʎ ʄɻʋ, ʰʢʦʣʘ ʠʤʝʥʠ 

ɸ. ʅ. ʂʦʣʤʦʛʦʨʦʚʘ). ʅʘʨʷʜʫ ʩ ʥʠʤʠ ʚ ʩʙʦʨʥʠʢ ʚʭʦʜʷʪ ʟʘʜʘʯʠ, 

ʧʨʝʜʣʘʛʘʚʰʠʝʩʷ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʥʘ ʚʩʪʫʧʠʪʝʣʴʥʳʭ ʵʢʟʘʤʝʥʘʭ ʚ 

ɺʋɿʳ ʠ ʦʣʠʤʧʠʘʜʘʭ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ.  

ɿʘʜʘʯʠ ʩʥʘʙʞʝʥʳ ʦʪʚʝʪʘʤʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʝʭ, ʛʜʝ ʨʝʰʝʥʠʝ 

ʥʦʩʠʪ ʢʘʯʝʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ. ɿʘʜʘʯʠ, ʦʪʤʝʯʝʥʥʳʝ ʟʥʘʢʦʤ ç*è, 

ʪʨʝʙʫʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʬʠʟʠʯʝʩʢʦʡ 

ʩʫʱʥʦʩʪʠ ʦʧʠʩʳʚʘʝʤʳʭ ʷʚʣʝʥʠʡ, ʧʨʠʚʣʝʯʝʥʠʷ ʩʚʝʜʝʥʠʡ ʠʟ 

ʜʨʫʛʠʭ ʨʘʟʜʝʣʦʚ ʬʠʟʠʢʠ, ʘ ʪʘʢʞʝ ʧʨʝʜʧʦʣʘʛʘʶʪ ʚʣʘʜʝʥʠʝ ʙʦʣʝʝ 

ʩʣʦʞʥʳʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʘʧʧʘʨʘʪʦʤ. 
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ʂʀʅɽʄɸʊʀʂɸ 

 

ʂʦʦʨʜʠʥʘʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ. 

ʇʨʷʤʦʣʠʥʝʡʥʦʝ ʨʘʚʥʦʧʝʨʝʤʝʥʥʦʝ ʜʚʠʞʝʥʠʝ. 

 

 

 1.1. ʋʨʘʚʥʝʥʠʝ ʜʚʠʞʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʠ ʠʤʝʝʪ ʚʠʜ:  

x(t) = 8t ï 2t
2
. 

ʅʘʡʜʠʪʝ ʢʦʦʨʜʠʥʘʪʫ ʪʦʯʢʠ ʯʝʨʝʟ 6 ʩ ʠ ʧʫʪʴ, ʧʨʦʡʜʝʥʥʳʡ ʝʶ ʟʘ 

ʵʪʦ ʚʨʝʤʷ. ʇʦʩʪʨʦʡʪʝ ʛʨʘʬʠʢʠ x(t), s(t), vx(t). 

   

1.2. ʋʨʘʚʥʝʥʠʝ ʜʚʠʞʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʠ ʠʤʝʝʪ ʚʠʜ: 

x(t) = 3 - 4t + t
2
. 

ʅʘʡʜʠʪʝ ʢʦʦʨʜʠʥʘʪʫ ʪʦʯʢʠ ʯʝʨʝʟ 4 ʩ ʠ ʧʫʪʴ, ʧʨʦʡʜʝʥʥʳʡ ʝʶ ʟʘ 

ʵʪʦ ʚʨʝʤʷ. ʇʦʩʪʨʦʡʪʝ ʛʨʘʬʠʢʠ x(t), s(t), vx(t). 

 

1.3. ʇʦʝʟʜ ʧʨʦʰʝʣ ʧʫʪʴ S = 60 ʢʤ ʟʘ ʚʨʝʤʷ t = 52 ʤʠʥ. ʆʥ 

ʥʘʯʘʣ ʜʚʠʞʝʥʠʝ ʩ ʧʦʩʪʦʷʥʥʳʤ ʫʩʢʦʨʝʥʠʝʤ, ʚ ʢʦʥʮʝ ʰʝʣ ʜʦ 

ʦʩʪʘʥʦʚʢʠ ʩ ʪʘʢʠʤ ʞʝ ʧʦ ʚʝʣʠʯʠʥʝ ʫʩʢʦʨʝʥʠʝʤ, ʦʩʪʘʣʴʥʦʝ ʚʨʝʤʷ 

ʝʛʦ ʩʢʦʨʦʩʪʴ ʙʳʣʘ ʨʘʚʥʘ V = 72 ʢʤ/ʯ. ʅʘʡʜʠʪʝ ʚʝʣʠʯʠʥʫ 

ʫʩʢʦʨʝʥʠʷ ʧʦʝʟʜʘ. 

 

1.4. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʩʪʘʥʮʠʷʤʠ L = 3 ʢʤ ʧʦʝʟʜ 

ʧʨʦʭʦʜʠʪ ʩʦ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʴʶ V = 54 ʢʤ/ʯ. ʅʘ ʨʘʟʛʦʥ ʧʦʝʟʜ 

ʟʘʪʨʘʯʠʚʘʝʪ ʚʨʝʤʷ t1 = 25 ʩ, ʘ ʥʘ ʪʦʨʤʦʞʝʥʠʝ t2  = 15 ʩ. ʉʯʠʪʘʷ, 

ʯʪʦ ʧʨʠ ʨʘʟʛʦʥʝ ʠ ʪʦʨʤʦʞʝʥʠʠ ʧʦʝʟʜ ʜʚʠʞʝʪʩʷ ʨʘʚʥʦʧʝʨʝʤʝʥʥʦ, 

ʥʘʡʪʠ ʝʛʦ ʥʘʠʙʦʣʴʰʫʶ ʩʢʦʨʦʩʪʴ ʠ ʧʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ 

ʟʘʚʠʩʠʤʦʩʪʠ ʩʢʦʨʦʩʪʠ ʧʦʝʟʜʘ ʦʪ ʚʨʝʤʝʥʠ. 

 

1.5. ɸʚʪʦʤʦʙʠʣʴ ʧʨʦʝʭʘʣ ʧʝʨʚʫʶ ʧʦʣʦʚʠʥʫ ʧʫʪʠ ʩʦ 

ʩʢʦʨʦʩʪʴʶ V1 = 40 ʢʤ/ʯ, ʚʪʦʨʫʶ - ʩʦ ʩʢʦʨʦʩʪʴʶ V2 = 60 ʢʤ/ʯ. 

ʅʘʡʪʠ ʩʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ ʥʘ ʚʩʝʤ ʧʨʦʡʜʝʥʥʦʤ ʧʫʪʠ. 
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1.6. ɸʚʪʦʤʦʙʠʣʴ ʧʨʦʝʭʘʣ ʧʝʨʚʫʶ ʧʦʣʦʚʠʥʫ ʧʫʪʠ ʩʦ 

ʩʢʦʨʦʩʪʴʶ V1 = 60 ʢʤ/ʯ, ʦʩʪʘʚʰʫʶʩʷ ʯʘʩʪʴ ʧʫʪʠ ʦʥ ʧʦʣʦʚʠʥʫ 

ʚʨʝʤʝʥʠ ʜʚʠʛʘʣʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ V2 = 15 ʢʤ/ʯ, ʘ ʧʦʩʣʝʜʥʠʡ 

ʫʯʘʩʪʦʢ - ʩʦ ʩʢʦʨʦʩʪʴʶ V3 = 45 ʢʤ/ʯ. ʅʘʡʪʠ ʩʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ 

ʘʚʪʦʤʦʙʠʣʷ ʥʘ ʚʩʝʤ ʧʫʪʠ  

 

 

1.7. ʀʟ ʦʜʥʦʛʦ ʛʘʨʘʞʘ ʧʦ ʦʜʥʦʡ ʠ 

ʪʦʡ ʞʝ ʜʦʨʦʛʝ ʚʳʝʟʞʘʶʪ ʜʚʝ 

ʘʚʪʦʤʘʰʠʥʳ. ʅʘ ʨʠʩʫʥʢʝ ʜʘʥʳ 

ʛʨʘʬʠʢʠ ʠʭ ʩʢʦʨʦʩʪʝʡ. ʂʦʛʜʘ ʚʪʦʨʘʷ 

ʤʘʰʠʥʘ ʜʦʛʦʥʠʪ ʧʝʨʚʫʶ? 

 t1 = 5 ʤʠʥ,  t2 = 9 ʤʠʥ.  

  
    

1.8. ʇʘʩʩʘʞʠʨ ʧʝʨʚʦʛʦ ʚʘʛʦʥʘ ʧʨʦʛʫʣʠʚʘʣʩʷ ʧʦ ʧʝʨʨʦʥʫ. 

ʂʦʛʜʘ ʦʥ ʙʳʣ ʫ ʧʦʩʣʝʜʥʝʛʦ ʚʘʛʦʥʘ, ʧʦʝʟʜ ʥʘʯʘʣ ʜʚʠʛʘʪʴʩʷ ʩ 

ʫʩʢʦʨʝʥʠʝʤ ʘ. ʇʘʩʩʘʞʠʨ ʩʨʘʟʫ ʞʝ ʧʦʙʝʞʘʣ ʢ ʩʚʦʝʤʫ ʚʘʛʦʥʫ. ʉ 

ʢʘʢʦʡ ʩʢʦʨʦʩʪʴʶ ʜʦʣʞʝʥ ʙʝʞʘʪʴ ʧʘʩʩʘʞʠʨ, ʯʪʦʙʳ ʫʩʧʝʪʴ ʩʝʩʪʴ ʚ 

ʧʝʨʚʳʡ ʚʘʛʦʥ? ɼʣʠʥʘ ʧʦʝʟʜʘ ʨʘʚʥʘ L. 

 

 

1.9. ʇʦ ʛʣʘʜʢʦʡ ʥʘʢʣʦʥʥʦʡ ʧʣʦʩʢʦʩʪʠ ʠʟ ʪʦʯʝʢ ɸ ʠ ɺ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘʯʘʣʠ ʜʚʠʛʘʪʴʩʷ ʜʚʘ ʪʝʣʘ: ʠʟ ʪʦʯʢʠ ɸ - ʚʚʝʨʭ ʩ 

ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ V = 0,5 ʤ/ʩ, ʠʟ ʪʦʯʢʠ ɺ - ʚʥʠʟ ʙʝʟ 

ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ. ʅʘʡʜʠʪʝ, ʯʝʨʝʟ ʢʘʢʦʝ ʚʨʝʤʷ ʪʝʣʘ ʚʩʪʨʝʪʷʪʩʷ, 

ʝʩʣʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʪʝʣʘʤʠ ɸɺ = 2,5 ʤ. 

 

 

1.10. ʐʘʡʙʫ ʪʦʣʢʥʫʣʠ ʚʚʝʨʭ ʚʜʦʣʴ ʥʘʢʣʦʥʥʦʡ ʧʣʦʩʢʦʩʪʠ. ɺ 

ʥʝʢʦʪʦʨʦʡ ʪʦʯʢʝ ʧʣʦʩʢʦʩʪʠ ʰʘʡʙʘ ʧʦʙʳʚʘʣʘ ʜʚʘʞʜʳ: ʯʝʨʝʟ 1ʩ ʠ 

ʯʝʨʝʟ 3 ʩ ʦʪ ʥʘʯʘʣʘ ʜʚʠʞʝʥʠʷ. ʂʘʢʫʶ ʩʢʦʨʦʩʪʴ ʩʦʦʙʱʠʣʠ ʰʘʡʙʝ, 

ʝʩʣʠ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚʝʨʰʠʥʘ ʪʨʘʝʢʪʦʨʠʠ ʥʘʭʦʜʠʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 

1 ʤ ʦʪ ʦʩʥʦʚʘʥʠʷ ʧʣʦʩʢʦʩʪʠ? 
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1.11. ʃʳʞʥʠʢ ʩʲʝʟʞʘʝʪ ʩ ʛʦʨʳ ʜʣʠʥʦʡ 40 ʤ ʟʘ 5 ʩ ʠ ʟʘʪʝʤ 

ʜʚʠʞʝʪʩʷ ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʫʯʘʩʪʢʫ ʜʦ ʦʩʪʘʥʦʚʢʠ ʝʱʝ 20 ʤ. 

ʉʢʦʣʴʢʦ ʚʩʝʛʦ ʚʨʝʤʝʥʠ ʟʘʪʨʘʪʠʣ ʣʳʞʥʠʢ ʥʘ ʩʧʫʩʢ, ʝʩʣʠ ʦʥ 

ʩʪʘʨʪʦʚʘʣ ʠʟ ʩʦʩʪʦʷʥʠʷ ʧʦʢʦʷ? 

   

1.12. ɿʘ ʢʘʢʦʝ ʚʨʝʤʷ ʩʚʦʙʦʜʥʦ ʧʘʜʘʶʱʝʝ ʙʝʟ ʥʘʯʘʣʴʥʦʡ 

ʩʢʦʨʦʩʪʠ ʪʝʣʦ ʧʨʦʡʜʝʪ ʩʦʪʳʡ ʩʘʥʪʠʤʝʪʨ ʩʚʦʝʛʦ ʧʫʪʠ? ʪʳʩʷʯʥʳʡ? 

 

1.13. ʉʚʦʙʦʜʥʦ ʧʘʜʘʶʱʝʝ ʙʝʟ ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʪʝʣʦ ʚ 

ʧʦʩʣʝʜʥʶʶ ʩʝʢʫʥʜʫ ʧʘʜʝʥʠʷ ʧʨʦʰʣʦ 2/3 ʩʚʦʝʛʦ ʧʫʪʠ. ʉ ʢʘʢʦʡ 

ʚʳʩʦʪʳ ʫʧʘʣʦ ʪʝʣʦ? 

 

1.14. ʉ ʢʘʢʠʤ ʧʨʦʤʝʞʫʪʢʦʤ ʚʨʝʤʝʥʠ ʦʪʦʨʚʘʣʠʩʴ ʦʪ ʢʘʨʥʠʟʘ 

ʢʨʳʰʠ ʜʚʝ ʢʘʧʣʠ, ʝʩʣʠ ʩʧʫʩʪʷ ʚʨʝʤʷ t = 2 ʩ ʧʦʩʣʝ ʥʘʯʘʣʘ ʧʘʜʝʥʠʷ 

ʚʪʦʨʦʡ ʢʘʧʣʠ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʘʧʣʷʤʠ ʙʳʣʦ S = 25 ʤ? 

 

1.15. ʊʝʣʦ, ʙʨʦʰʝʥʥʦʝ ʚʝʨʪʠʢʘʣʴʥʦ ʚʚʝʨʭ, ʜʚʘʞʜʳ 

ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʪʦʯʢʫ ʥʘ ʚʳʩʦʪʝ h. ʇʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʤʝʞʜʫ 

ʵʪʠʤʠ ʧʨʦʭʦʞʜʝʥʠʷʤʠ ʨʘʚʝʥ . ʅʘʡʪʠ ʥʘʯʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʠ 

ʧʦʣʥʦʝ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʪʝʣʘ. 

 

1.16. ʊʝʣʦ, ʙʨʦʰʝʥʥʦʝ ʚʝʨʪʠʢʘʣʴʥʦ ʚʚʝʨʭ, ʧʨʦʭʦʜʠʪ ʚ 

ʧʝʨʚʫʶ ʩʝʢʫʥʜʫ ʧʦʣʦʚʠʥʫ ʚʳʩʦʪʳ ʧʦʜʲʝʤʘ. ʂʘʢʦʝ ʨʘʩʩʪʦʷʥʠʝ 

ʧʨʦʭʦʜʠʪ ʪʝʣʦ ʚ ʧʦʩʣʝʜʥʶʶ ʩʝʢʫʥʜʫ ʩʚʦʝʛʦ ʜʚʠʞʝʥʠʷ? 

 

1.17. C ʘʵʨʦʩʪʘʪʘ, ʦʧʫʩʢʘʶʱʝʛʦʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ U, ʙʨʦʩʘʶʪ 

ʚʚʝʨʭ ʢʘʤʝʥʴ ʩʦ ʩʢʦʨʦʩʪʴʶ Vo (Vo  U) ʦʪʥʦʩʠʪʝʣʴʥʦ ʘʵʨʦʩʪʘʪʘ. 

ʂʘʢʦʚʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʳʩʦʪʘ ʧʦʜʲʝʤʘ ʢʘʤʥʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʘʵʨʦʩʪʘʪʘ? ʏʝʨʝʟ ʢʘʢʦʝ ʚʨʝʤʷ ʦʪ ʤʦʤʝʥʪʘ ʙʨʦʩʘʥʠʷ ʢʘʤʝʥʴ 

ʧʦʨʘʚʥʷʝʪʩʷ ʩ ʘʵʨʦʩʪʘʪʦʤ? ʂʘʢʠʤ ʙʫʜʝʪ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʘʵʨʦʩʪʘʪʦʤ ʠ ʢʘʤʥʝʤ ʢ ʤʦʤʝʥʪʫ ʥʘʠʚʳʩʰʝʛʦ ʧʦʜʲʝʤʘ ʢʘʤʥʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʝʤʣʠ? ʈʘʩʩʤʦʪʨʠʪʝ ʜʚʠʞʝʥʠʝ ʪʝʣ ʚ ʩʠʩʪʝʤʘʭ 

ʦʪʩʯʝʪʘ çɿʝʤʣʷè ʠ çɸʵʨʦʩʪʘʪè ʠ ʧʦʩʪʨʦʡʪʝ ʛʨʘʬʠʢʠ ʠʭ ʜʚʠʞʝʥʠʷ 

ʚ ʵʪʠʭ ʉʆ. 
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1.18. ɸʵʨʦʩʪʘʪ ʧʦʜʥʠʤʘʝʪʩʷ ʩ ʟʝʤʣʠ ʚʝʨʪʠʢʘʣʴʥʦ ʚʚʝʨʭ ʩ 

ʫʩʢʦʨʝʥʠʝʤ ʘ = 2 ʤ/ʩ. ʏʝʨʝʟ ʚʨʝʤʷ  = 5 ʩ ʦʪ ʥʘʯʘʣʘ ʜʚʠʞʝʥʠʷ ʠʟ 

ʥʝʛʦ ʚʳʧʘʣ ʧʨʝʜʤʝʪ. ʏʝʨʝʟ ʢʘʢʦʝ ʚʨʝʤʷ ʵʪʦʪ ʧʨʝʜʤʝʪ ʫʧʘʜʝʪ ʥʘ 

ʟʝʤʣʶ? 

 

1.19. ɸʵʨʦʩʪʘʪ ʧʦʜʥʠʤʘʝʪʩʷ ʚʝʨʪʠʢʘʣʴʥʦ ʚʚʝʨʭ ʩ 

ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ 10 ʤ/ʩ. ʅʘ ʚʳʩʦʪʝ 80 ʤ ʠʟ ʢʘʙʠʥʳ 

ʘʵʨʦʩʪʘʪʘ ʚʝʨʪʠʢʘʣʴʥʦ ʚʚʝʨʭ ʙʨʦʩʠʣʠ ʢʘʤʝʥʴ ʩʦ ʩʢʦʨʦʩʪʴʶ 20ʤ/ʩ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʘʙʠʥʳ. ʅʘʡʪʠ ʚʨʝʤʷ ʧʦʣʝʪʘ ʢʘʤʥʷ ʜʦ ʚʩʪʨʝʯʠ ʩ 

ʢʘʙʠʥʦʡ ʠ ʩʢʦʨʦʩʪʴ ʢʘʤʥʷ ʧʨʠ ʧʘʜʝʥʠʠ ʥʘ ʟʝʤʣʶ. 

 

ɺʝʢʪʦʨʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ. 

ʉʣʦʞʝʥʠʝ ʜʚʠʞʝʥʠʡ. 

 

1.20. ʊʨʠ ʯʝʨʝʧʘʭʠ ʥʘʭʦʜʷʪʩʷ ʚ 

ʚʝʨʰʠʥʘʭ ʨʘʚʥʦʩʪʦʨʦʥʥʝʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ ʩʦ 

ʩʪʦʨʦʥʦʡ a. ʆʥʠ ʥʘʯʠʥʘʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʜʚʠʛʘʪʴʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ V, ʧʨʠʯʝʤ ʢʘʞʜʘʷ 

ʯʝʨʝʧʘʭʘ ʧʦʣʟʝʪ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ ʩʦʩʝʜʢʝ. 

ʅʘʡʜʠʪʝ, ʛʜʝ ʚʩʪʨʝʪʷʪʩʷ ʯʝʨʝʧʘʭʠ, ʯʝʨʝʟ ʢʘʢʦʝ 

    

 
ʚʨʝʤʷ ʵʪʦ ʧʨʦʠʟʦʡʜʝʪ, ʠ ʢʘʢʦʡ ʧʫʪʴ ʧʨʦʡʜʝʪ ʢʘʞʜʘʷ ʯʝʨʝʧʘʭʘ.

    

1.21. ʐʦʩʩʝʡʥʳʝ ʜʦʨʦʛʠ ʧʝʨʝʩʝʢʘʶʪʩʷ ʧʦʜ ʧʨʷʤʳʤ ʫʛʣʦʤ. 

ʇʦ ʥʠʤ ʜʚʠʞʫʪʩʷ ʘʚʪʦʤʦʙʠʣʠ ʩʦ ʩʢʦʨʦʩʪʷʤʠ V1 ʠ V2. ɺ 

ʥʝʢʦʪʦʨʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʨʘʩʩʪʦʷʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ ʦʪ 

ʧʝʨʝʢʨʝʩʪʢʘ ʙʳʣʠ ʦʜʠʥʘʢʦʚʳ ʠ ʨʘʚʥʳ L. ʅʘ ʢʘʢʦʤ ʤʠʥʠʤʘʣʴʥʦʤ 

ʨʘʩʩʪʦʷʥʠʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʦʢʘʞʫʪʩʷ ʘʚʪʦʤʦʙʠʣʠ ʧʨʠ ʜʚʠʞʝʥʠʠ? 

ʅʘ ʢʘʢʠʭ ʨʘʩʩʪʦʷʥʠʷʭ ʦʪ ʧʝʨʝʢʨʝʩʪʢʘ  ʙʫʜʫʪ ʧʨʠ ʵʪʦʤ 

ʥʘʭʦʜʠʪʴʩʷ ʘʚʪʦʤʦʙʠʣʠ? 

 

1.22. ɸʩʪʨʦʥʦʤʳ ʠʟ ʛʘʣʘʢʪʠʢʠ ɸ ʚʠʜʷʪ, ʯʪʦ ʚʩʝ ʜʨʫʛʠʝ 

ʛʘʣʘʢʪʠʢʠ (ɺ, ʉ ʠ ʪ.ʜ.) ʫʜʘʣʷʶʪʩʷ ʦʪ ʥʠʭ ʩʦ ʩʢʦʨʦʩʪʷʤʠ, 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʤʠ ʨʘʩʩʪʦʷʥʠʶ: Vɺ = k Rɸɺ , Vʉ = k Rɸʉ, ʠ ʪ.ʜ.  

ʏʪʦ ʚʠʜʷʪ ʘʩʪʨʦʥʦʤʳ ʠʟ ʛʘʣʘʢʪʠʢʠ ɺ? 
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1.23. ʂʣʠʥ, ʣʝʞʘʱʠʡ ʥʘ 

ʛʣʘʜʢʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʧʦʨʝ, 

ʚʳʪʘʣʢʠʚʘʶʪ ʩ ʧʦʤʦʱʴʶ ʚʝʨʪʠ-

ʢʘʣʴʥʦʛʦ ʩʪʝʨʞʥʷ, ʦʧʫʩʢʘʶʱʝʛʦʩʷ 

ʩʦ ʩʢʦʨʦʩʪʴʶ U.  

ʋʛʦʣ ʧʨʠ ʚʝʨʰʠʥʝ ʢʣʠʥʘ  = 30
ʦ
  

ʂʘʢʦʚʘ ʩʢʦʨʦʩʪʴ ʢʣʠʥʘ?  

 

1.24. ʉʧʦʨʪʩʤʝʥʳ ʙʝʛʫʪ ʢʦʣʦʥʥʦʡ ʜʣʠʥʳ L ʩ ʦʜʠʥʘʢʦʚʦʡ 

ʩʢʦʨʦʩʪʴʶ V. ʅʘʚʩʪʨʝʯʫ ʙʝʞʠʪ ʪʨʝʥʝʨ ʩʦ ʩʢʦʨʦʩʪʴʶ U (U < V). 

ʂʘʞʜʳʡ ʩʧʦʨʪʩʤʝʥ, ʧʦʨʘʚʥʷʚʰʠʩʴ ʩ ʪʨʝʥʝʨʦʤ, ʧʦʚʦʨʘʯʠʚʘʝʪ ʠ 

ʙʝʞʠʪ ʥʘʟʘʜ ʩ ʪʦʡ ʞʝ ʩʢʦʨʦʩʪʴʶ V. ʂʘʢʦʚʘ ʙʫʜʝʪ ʜʣʠʥʘ ʢʦʣʦʥʥʳ, 

ʢʦʛʜʘ ʚʩʝ ʩʧʦʨʪʩʤʝʥʳ ʨʘʟʚʝʨʥʫʪʩʷ? 

 

1.25.* C ʧʦʜʚʦʜʥʦʡ ʣʦʜʢʠ, ʧʦʛʨʫʞʘʶʱʝʡʩʷ ʨʘʚʥʦʤʝʨʥʦ, 

ʠʩʧʫʩʢʘʶʪʩʷ ʟʚʫʢʦʚʳʝ ʠʤʧʫʣʴʩʳ ʜʣʠʪʝʣʴʥʦʩʪʠ Tʦ. ɼʣʠʪʝʣʴʥʦʩʪʴ 

ʧʨʠʝʤʘ ʦʪʨʘʞʝʥʥʦʛʦ ʦʪ ʜʥʘ ʠʤʧʫʣʴʩʘ ʨʘʚʥʘ T. ʉʢʦʨʦʩʪʴ ʟʚʫʢʘ ʚ 

ʚʦʜʝ ʨʘʚʥʘ ʩ. C ʢʘʢʦʡ ʩʢʦʨʦʩʪʴʶ ʧʦʛʨʫʞʘʝʪʩʷ ʧʦʜʚʦʜʥʘʷ ʣʦʜʢʘ? 

 

1.26. ʈʳʙʘʢ ʧʣʳʚʝʪ ʧʦ ʨʝʢʝ ʚ ʣʦʜʢʝ ʧʨʦʪʠʚ ʪʝʯʝʥʠʷ. ʂʦʛʜʘ 

ʦʥ ʧʨʦʧʣʳʚʘʣ ʧʦʜ ʤʦʩʪʦʤ, ʩ ʥʝʛʦ ʩʣʝʪʝʣʘ ʰʣʷʧʘ. ʆʥ ʟʘʤʝʪʠʣ ʵʪʦ 

ʪʦʣʴʢʦ ʯʝʨʝʟ 30 ʤʠʥ ʠ ʩʨʘʟʫ ʧʦʚʝʨʥʫʣ ʦʙʨʘʪʥʦ. ʐʣʷʧʫ ʦʥ ʜʦʛʥʘʣ 

ʥʘ ʨʘʩʩʪʦʷʥʠʠ 5 ʢʤ ʦʪ ʤʦʩʪʘ. ʅʘʡʜʠʪʝ ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ ʨʝʢʠ, 

ʝʩʣʠ ʨʳʙʘʢ ʛʨʝʙʝʪ ʚʩʝ ʚʨʝʤʷ ʦʜʠʥʘʢʦʚʦ. 

 

1.27. ɼʚʘ ʢʘʪʝʨʘ, ʰʝʜʰʠʝ ʥʘʚʩʪʨʝʯʫ, ʚʩʪʨʝʪʠʣʠʩʴ ʫ ʤʦʩʪʘ ʠ 

ʨʘʟʦʰʣʠʩʴ. ʇʦʚʝʨʥʫʚ ʯʝʨʝʟ ʚʨʝʤʷ  = 1 ʯʘʩ, ʦʥʠ ʚʥʦʚʴ 

ʚʩʪʨʝʪʠʣʠʩʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ L = 4 ʢʤ ʦʪ ʤʦʩʪʘ. ʆʧʨʝʜʝʣʠʪʴ 

ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ, ʧʦʣʘʛʘʷ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʢʘʪʝʨʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʦʜʳ ʦʩʪʘʚʘʣʘʩʴ ʥʝʠʟʤʝʥʥʦʡ. 

 

1.28. ʊʝʧʣʦʭʦʜ ʠʜʝʪ ʠʟ ʄʦʩʢʚʳ ʚ ɸʩʪʨʘʭʘʥʴ 3 ʜʥʷ, ʘ 

ʦʙʨʘʪʥʦ 4 ʜʥʷ. ʉʢʦʣʴʢʦ ʚʨʝʤʝʥʠ ʧʣʳʚʫʪ ʧʣʦʪʳ ʠʟ ʄʦʩʢʚʳ ʚ 

ɸʩʪʨʘʭʘʥʴ? 
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1.29. ʕʩʢʘʣʘʪʦʨ ʤʝʪʨʦ ʩʧʫʩʢʘʝʪ ʠʜʫʱʝʛʦ ʧʦ ʥʝʤʫ ʚʥʠʟ 

ʯʝʣʦʚʝʢʘ ʟʘ 1 ʤʠʥʫʪʫ. ɽʩʣʠ ʯʝʣʦʚʝʢ ʙʫʜʝʪ ʠʜʪʠ ʚʜʚʦʝ ʙʳʩʪʨʝʝ, ʪʦ 

ʦʥ ʩʧʫʩʪʠʪʩʷ ʟʘ 45 ʩʝʢʫʥʜ. ʉʢʦʣʴʢʦ ʚʨʝʤʝʥʠ ʩʧʫʩʢʘʝʪʩʷ ʯʝʣʦʚʝʢ, 

ʩʪʦʷʱʠʡ ʥʘ ʵʩʢʘʣʘʪʦʨʝ? 

 

1.30. ʏʝʣʦʚʝʢ ʙʝʞʠʪ ʚʥʠʟ ʧʦ ʩʧʫʩʢʘʶʱʝʤʫʩʷ ʵʩʢʘʣʘʪʦʨʫ ʠ 

ʥʘʩʯʠʪʳʚʘʝʪ n1 = 50 ʩʪʫʧʝʥʝʢ. ɺʦ ʚʪʦʨʦʡ ʨʘʟ ʦʥ ʙʝʞʠʪ ʩʦ 

ʩʢʦʨʦʩʪʴʶ ʚʪʨʦʝ ʙʦʣʴʰʝʡ ʠ ʥʘʩʯʠʪʳʚʘʝʪ n2 = 75 ʩʪʫʧʝʥʝʢ.    

ʉʢʦʣʴʢʦ ʩʪʫʧʝʥʝʢ ʥʘ ʥʝʧʦʜʚʠʞʥʦʤ ʵʩʢʘʣʘʪʦʨʝ? 

 

         1.31. ʃʦʜʦʯʥʠʢ, ʞʝʣʘʷ 

ʧʝʨʝʧʨʘʚʠʪʴʩʷ ʯʝʨʝʟ ʨʝʢʫ 

ʰʠʨʠʥʳ h ʠʟ ʧʫʥʢʪʘ ɸ ʚ ʧʫʥʢʪ ɺ, 

ʚʩʝ ʚʨʝʤʷ ʥʘʧʨʘʚʣʷʝʪ ʣʦʜʢʫ ʧʦʜ 

ʫʛʣʦʤ  ʢ ʙʝʨʝʛʫ. ʅʘʡʜʠʪʝ 

ʩʢʦʨʦʩʪʴ ʣʦʜʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

 

ʚʦʜʳ, ʝʩʣʠ ʣʦʜʢʫ ʩʥʝʩʣʦ ʪʝʯʝʥʠʝʤ ʥʠʞʝ ʧʫʥʢʪʘ B ʥʘ ʨʘʩʩʪʦʷʥʠʝ 

S, ʘ ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ ʨʝʢʠ ʨʘʚʥʘ U. 

 

1.32. ʇʦʜ ʢʘʢʠʤ ʫʛʣʦʤ ʢ ʙʝʨʝʛʫ ʜʦʣʞʥʘ ʜʚʠʛʘʪʴʩʷ ʣʦʜʢʘ, 

ʯʪʦʙʳ ʧʝʨʝʩʝʯʴ ʨʝʢʫ ʧʦ ʢʨʘʪʯʘʡʰʝʤʫ ʧʫʪʠ, ʝʩʣʠ ʩʢʦʨʦʩʪʴ 

ʪʝʯʝʥʠʷ Vʪ  = 0,3 ʤ/ʩ, ʘ ʩʢʦʨʦʩʪʴ ʣʦʜʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʦʜʳ ʨʘʚʥʘ 

V = 1,8 ʢʤ/ʯ? ʏʝʨʝʟ ʢʘʢʦʝ ʚʨʝʤʷ ʣʦʜʢʘ ʜʦʩʪʠʛʥʝʪ ʙʝʨʝʛʘ, ʝʩʣʠ 

ʰʠʨʠʥʘ ʨʝʢʠ L = 240 ʤ? 

 

 1.33. ʅʘʡʜʠʪʝ ʤʠʥʠʤʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʧʣʦʚʮʘ, ʧʨʠ ʢʦʪʦʨʦʡ 

ʦʥ ʩʤʦʞʝʪ ʠʟ ʪʦʯʢʠ ɸ ʥʘ ʙʝʨʝʛʫ ʨʝʢʠ ʧʦʧʘʩʪʴ ʚ ʪʦʯʢʫ ʉ ʥʘ 

ʜʨʫʛʦʤ ʙʝʨʝʛʫ, ʥʘʭʦʜʷʱʫʶʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ  S ʥʠʞʝ ʧʦ ʪʝʯʝʥʠʶ. 

ʐʠʨʠʥʘ ʨʝʢʠ h, ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ U (ʨʠʩ. ʢ ʟʘʜʘʯʝ 1.31). ɺ ʢʘʢʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʝʤʫ ʩʣʝʜʫʝʪ ʧʣʳʪʴ ʩ ʪʘʢʦʡ ʩʢʦʨʦʩʪʴʶ? 

 

1.34. ʅʘ ʫʣʠʮʝ ʠʜʝʪ ʜʦʞʜʴ. ɺ ʢʘʢʦʤ ʩʣʫʯʘʝ ʚʝʜʨʦ, ʩʪʦʷʱʝʝ 

ʚ ʢʫʟʦʚʝ ʛʨʫʟʦʚʦʛʦ ʘʚʪʦʤʦʙʠʣʷ, ʥʘʧʦʣʥʠʪʩʷ ʚʦʜʦʡ ʙʳʩʪʨʝʝ: ʢʦʛʜʘ 

ʘʚʪʦʤʦʙʠʣʴ ʜʚʠʞʝʪʩʷ ʠʣʠ ʢʦʛʜʘ ʦʥ ʩʪʦʠʪ? 

 



 11 

1.35. ʀʜʝʪ ʦʪʚʝʩʥʳʡ ʜʦʞʜʴ. ʉʢʦʨʦʩʪʴ ʢʘʧʝʣʴ U. ʇʦ 

ʘʩʬʘʣʴʪʫ ʩʦ ʩʢʦʨʦʩʪʴʶ V ʩʢʦʣʴʟʠʪ ʢʨʫʛʣʳʡ ʤʷʯ. ɺʦ ʩʢʦʣʴʢʦ ʨʘʟ 

ʯʠʩʣʦ ʢʘʧʝʣʴ, ʧʦʧʘʜʘʶʱʠʭ ʥʘ ʤʷʯ ʟʘ ʥʝʢʦʪʦʨʳʡ ʧʨʦʤʝʞʫʪʦʢ 

ʚʨʝʤʝʥʠ, ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʯʠʩʣʘ ʢʘʧʝʣʴ, ʧʦʧʘʜʘʶʱʠʭ ʥʘ ʪʘʢʦʡ ʞʝ, 

ʥʦ ʥʝʧʦʜʚʠʞʥʳʡ ʤʷʯ? 

 

1.36. ʊʝʥʥʠʩʥʳʡ ʤʷʯ ʨʦʥʷʶʪ ʥʘ ʚʳʩʦʪʝ ʅ ʥʘʜ ʧʣʠʪʦʡ, 

ʢʦʪʦʨʫʶ ʧʦʜʥʠʤʘʶʪ ʚʚʝʨʭ ʩʦ ʩʢʦʨʦʩʪʴʶ u. ʆʧʨʝʜʝʣʠʪʝ ʚʨʝʤʷ 

ʤʝʞʜʫ ʜʚʫʤʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤʠ ʫʜʘʨʘʤʠ ʤʷʯʘ ʦ ʧʣʠʪʫ, ʝʩʣʠ 

ʫʜʘʨʳ ʘʙʩʦʣʶʪʥʦ ʫʧʨʫʛʠʝ. 

  

1.37.* ʇʦ ʰʠʨʦʢʦʤʫ ʨʦʚʥʦʤʫ ʧʦʣʶ ʧʨʦʣʦʞʝʥʦ ʧʨʷʤʦʝ 

ʰʦʩʩʝ. ʇʦ ʰʦʩʩʝ ʩʦ ʩʢʦʨʦʩʪʴʶ V ʝʜʝʪ ʘʚʪʦʙʫʩ. ʏʝʣʦʚʝʢ ʤʦʞʝʪ 

ʙʝʛʘʪʴ ʩʦ ʩʢʦʨʦʩʪʴʶ U < V. ʅʘʡʪʠ ʦʙʣʘʩʪʴ ʧʦʣʷ, ʠʟ ʢʦʪʦʨʦʡ 

ʯʝʣʦʚʝʢʫ ʝʩʪʴ ʩʤʳʩʣ ʙʝʞʘʪʴ ʢ ʰʦʩʩʝ, ʯʪʦʙʳ ʚʩʪʨʝʪʠʪʴʩʷ ʩ 

ʘʚʪʦʙʫʩʦʤ. 

 

1.38.* ʉʘʤʦʣʝʪ ʣʝʪʠʪ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʥʘ ʚʳʩʦʪʝ H = 4 ʢʤ ʥʘʜ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʟʝʤʣʠ ʩʦ ʩʚʝʨʭʟʚʫʢʦʚʦʡ ʩʢʦʨʦʩʪʴʶ. ɿʚʫʢ ʜʦʭʦʜʠʪ 

ʜʦ ʥʘʙʣʶʜʘʪʝʣʷ ʯʝʨʝʟ t = 10 ʩ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʥʘʜ ʥʠʤ ʧʨʦʣʝʪʝʣ 

ʩʘʤʦʣʝʪ. ʅʘʡʜʠʪʝ ʩʢʦʨʦʩʪʴ ʩʘʤʦʣʝʪʘ, ʝʩʣʠ ʩʢʦʨʦʩʪʴ ʟʚʫʢʘ ʚ 

ʚʦʟʜʫʭʝ ʨʘʚʥʘ ʩ= 330 ʤ/ʩ. 

 

1.39. ɼʚʠʞʫʱʠʡʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ V = 30 ʢʤ/ʯ ʢʘʪʝʨ 

ʙʫʢʩʠʨʫʝʪ ʩʧʦʨʪʩʤʝʥʘ ʥʘ ʚʦʜʥʳʭ ʣʳʞʘʭ. ɹʫʢʩʠʨʦʚʦʯʥʳʡ ʪʨʦʩ 

ʦʙʨʘʟʫʝʪ ʩ ʚʝʢʪʦʨʦʤ ʩʢʦʨʦʩʪʠ ʢʘʪʝʨʘ ʫʛʦʣ  = 150
ʦ
, ʘ ʩ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʚʠʞʝʥʠʷ ʣʳʞʥʠʢʘ ʫʛʦʣ  = 60
ʦ
. ʉ ʢʘʢʦʡ 

ʩʢʦʨʦʩʪʴʶ ʜʚʠʞʝʪʩʷ ʚ ʵʪʦʪ ʤʦʤʝʥʪ ʣʳʞʥʠʢ? 

 

1.40. ʂ ʧʦʣʟʫʥʫ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ 

ʧʝʨʝʤʝʱʘʪʴʩʷ ʧʦ ʥʘʧʨʘʚʣʷʶʱʝʡ ʨʝʡʢʝ, 

ʧʨʠʢʨʝʧʣʝʥ ʰʥʫʨ, ʧʨʦʜʝʪʳʡ ʯʝʨʝʟ ʢʦʣʴʮʦ. 

ʐʥʫʨ ʚʳʙʠʨʘʶʪ ʩʦ ʩʢʦʨʦʩʪʴʶ V. ʉ ʢʘʢʦʡ 

ʩʢʦʨʦʩʪʴʶ U ʜʚʠʞʝʪʩʷ ʧʦʣʟʫʥ ʚ ʪʦʪ   
ʤʦʤʝʥʪ, ʢʦʛʜʘ ʰʥʫʨ ʩʦʩʪʘʚʣʷʝʪ ʩ ʥʘʧʨʘʚʣʷʶʱʝʡ ʨʝʡʢʦʡ ʫʛʦʣ ? 
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1.41. ʈʘʙʦʯʠʝ, ʧʦʜʥʠʤʘʶʱʠʝ ʛʨʫʟ, ʪʷʥʫʪ 

ʢʘʥʘʪʳ ʩ ʦʜʠʥʘʢʦʚʦʡ ʩʢʦʨʦʩʪʴʶ V. ʂʘʢʫʶ 

ʩʢʦʨʦʩʪʴ U ʠʤʝʝʪ ʛʨʫʟ ʚ ʪʦʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʫʛʦʣ 

ʤʝʞʜʫ ʢʘʥʘʪʘʤʠ, ʢ ʢʦʪʦʨʳʤ ʦʥ ʧʨʠʢʨʝʧʣʝʥ, 

ʨʘʚʝʥ 2? 

 
 

         1.42. ɼʚʘ ʪʨʘʢʪʦʨʘ, ʜʚʠʞʫʱʠʝʩʷ 

ʩʦ ʩʢʦʨʦʩʪʷʤʠ V1 ʠ V2  ʙʫʢʩʠʨʫʶʪ ʩ 

ʧʦʤʦʱʴʶ ʪʨʦʩʦʚ ʘʚʪʦʤʦʙʠʣʴ. 

ʆʧʨʝʜʝʣʠʪʴ ʚʝʣʠʯʠʥʫ ʠ ʥʘʧʨʘʚʣʝʥʠʝ 

ʩʢʦʨʦʩʪʠ  ʘʚʪʦʤʦʙʠʣʷ ʚ ʪʦʪ ʤʦʤʝʥʪ, 

ʢʦʛʜʘ ʪʨʦʩʳ ʧʘʨʘʣʣʝʣʴʥʳ ʚʝʢʪʦʨʘʤ V1 

ʠ V2, ʘ ʫʛʦʣ ʤʝʞʜʫ ʥʠʤʠ ʨʘʚʝʥ .  

 

 

 1.43. ɺʳʤʧʝʣ ʥʘ ʤʘʯʪʝ ʢʦʨʘʙʣʷ ʦʙʨʘʟʫʝʪ ʫʛʦʣ 60
ʦ
 ʩ ʢʫʨʩʦʤ 

ʢʦʨʘʙʣʷ ʧʨʠ ʝʛʦ ʩʢʦʨʦʩʪʠ V = 20 ʢʤ/ʯ. ʅʝ ʤʝʥʷʷ ʢʫʨʩʘ, ʢʦʨʘʙʣʴ 

ʫʚʝʣʠʯʠʣ ʩʢʦʨʦʩʪʴ ʚ 2 ʨʘʟʘ, ʧʨʠ ʵʪʦʤ ʫʛʦʣ ʩʪʘʣ ʨʘʚʝʥ 30
ʦ
. ʅʘʡʪʠ 

ʧʦ ʵʪʠʤ ʜʘʥʥʳʤ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ, ʩʯʠʪʘʷ ʝʝ ʥʝʠʟʤʝʥʥʦʡ. ʇʨʠ 

ʢʘʢʦʡ ʩʢʦʨʦʩʪʠ ʢʦʨʘʙʣʷ ʫʛʦʣ ʙʫʜʝʪ ʨʘʚʝʥ 90
ʦ
?  

 

 1.44. ɼʚʘ ʢʦʨʘʙʣʷ ʠʜʫʪ ʚʩʪʨʝʯʥʳʤ ʢʫʨʩʦʤ ʩʪʨʦʛʦ 

ʧʘʨʘʣʣʝʣʴʥʦ ʥʘʧʨʘʚʣʝʥʠʶ ʉʝʚʝʨ-ʖʛ ʩ ʦʜʠʥʘʢʦʚʳʤʠ 

ʩʢʦʨʦʩʪʷʤʠ, ʨʘʚʥʳʤʠ V = 20 ʢʤ/ʯ. ʐʣʝʡʬ ʜʳʤʘ ʦʜʥʦʛʦ ʢʦʨʘʙʣʷ 

ʚʳʪʷʥʫʣʩʷ ʩʪʨʦʛʦ ʥʘ ʟʘʧʘʜ, ʘ ʰʣʝʡʬ ʜʳʤʘ ʚʪʦʨʦʛʦ ʢʦʨʘʙʣʷ 

ʚʳʪʷʥʫʣʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜ. ʅʘʡʜʠʪʝ ʧʦ ʵʪʠʤ 

ʜʘʥʥʳʤ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ, ʩʯʠʪʘʷ ʝʝ ʥʝʠʟʤʝʥʥʦʡ.  

 

1.45. ɹʨʫʩʦʢ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʣʠʥʘ. ʇʦʚʝʨʭʥʦʩʪʴ 

ʩʦʩʪʘʚʣʷʝʪ ʩ ʛʦʨʠʟʦʥʪʦʤ ʫʛʦʣ .  

ʉ ʢʘʢʠʤ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʫʩʢʦʨʝʥʠʝʤ 

ʜʦʣʞʝʥ ʜʚʠʛʘʪʴʩʷ ʢʣʠʥ, ʯʪʦʙʳ ʙʨʫʩʦʢ 

ʩʚʦʙʦʜʥʦ ʧʘʜʘʣ? 
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1.46. ɺʝʢʪʦʨ ʩʢʦʨʦʩʪʠ ʪʝʣʘ, 

ʩʦʩʢʘʣʴʟʳʚʘʶʱʝʛʦ ʩ ʧʦʚʝʨʭʥʦʩʪʠ 

ʢʣʠʥʘ, ʠʟʦʙʨʘʞʝʥ ʥʘ ʨʠʩʫʥʢʝ. 

ɻʨʘʬʠʯʝʩʢʠʤ ʧʦʩʪʨʦʝʥʠʝʤ ʥʘʡʜʠʪʝ 

ʩʢʦʨʦʩʪʴ ʢʣʠʥʘ.  

 

 

 1.47. ɹʫʝʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʧʘʨʫʩʥʳʝ ʩʘʥʠ. ʆʥ ʤʦʞʝʪ ʜʚʠʛʘʪʴʩʷ 

ʣʠʰʴ ʧʦ ʣʠʥʠʠ, ʧʦ ʢʦʪʦʨʦʡ 

ʥʘʧʨʘʚʣʝʥʳ ʝʛʦ ʧʦʣʦʟʴʷ. ɺʝʪʝʨ ʜʫʝʪ ʩʦ 

ʩʢʦʨʦʩʪʴʶ V, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ 

ʜʚʠʞʝʥʠʶ ʙʫʝʨʘ.  

 

 
ʇʘʨʫʩ ʙʫʝʨʘ ʫʩʪʘʥʦʚʣʝʥ ʧʦʜ ʫʛʣʦʤ  = 30

ʦ 
ʢ ʣʠʥʠʠ 

ʧʦʣʦʟʴʝʚ. ʂʘʢʫʶ ʩʢʦʨʦʩʪʴ ʤʦʞʝʪ ʨʘʟʚʠʪʴ ʙʫʝʨ? 

 

 

 

 

1.48. ʉʢʦʨʦʩʪʴ ʛʨʫʟʘ ɸ ʨʘʚʥʘ VA. ʏʝʤʫ ʨʘʚʥʘ 

ʩʢʦʨʦʩʪʴ ʛʨʫʟʘ ɺ? 

 

 
 

 

 

1.49. ʏʝʨʝʟ ʙʣʦʢ ʧʝʨʝʢʠʥʫʪʘ ʥʝʨʘʩʪʷʞʠʤʘʷ 

ʥʠʪʴ ʩ ʜʚʫʤʷ ʢʫʙʠʢʘʤʠ ʥʘ ʢʦʥʮʘʭ. ɹʣʦʢ ʪʷʥʫʪ 

ʚʚʝʨʭ ʩ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ V. ʅʘʡʪʠ ʩʢʦʨʦʩʪʴ 

ʧʨʘʚʦʛʦ ʢʫʙʠʢʘ ʚ ʪʦʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʩʢʦʨʦʩʪʴ 

ʣʝʚʦʛʦ ʢʫʙʠʢʘ ʨʘʚʥʘ V2. 

  
 

 




